Pabouas nporpamma
yueOHoro npeamera «Marematuka» (0a30BbIi YPOBEHb)
5-9 kiaccol

[osicHuTeIbHAS 3anHCcKA

[Iporpamma no mateMatuke s oOydaromuxcsa 5—9 kiaaccoB pazpaboTaHa Ha
ocHoBe ®I'OC OOO. B nporpamme 1no mMaTeMaTHKE YYTEHBI MJIEU U TOJOXKCHUS
Konnenmmu pa3Butust MaTeMaTHIeCKOTO oOpa3oBanus B Poccuiickoit deneparum.

[IpeameToM MaTeMaTHKU SBISIIOTCS (PyHIaMEHTaJIbHBIE CTPYKTYpPHI HAIIETro
MUpa — TPOCTPAHCTBEHHbIE (QOPMBI M KOJIUYECTBEHHbIE OTHOUIEHHUS (OT
OPOCTEHININX, YCBAaMBAEMbIX B HEMOCPEJICTBEHHOM OIMbBITE, N0 JOCTATOYHO
CIIOXHBIX, HEOOXOJMMBIX JUJII Pa3BUTHS HAYYHBIX M TPUKIATHBIX HJEH).
Maremaruueckue 3HaHHS OOECIIEUMBAIOT MMOHMMAHHUE MPHUHIMIIOB YCTPOMICTBA U
UCIIOJIb30BAaHUSI  COBPEMEHHOM TEXHHKH, BOCIPHUSATHE M  HMHTEPHPETALUIO
COLIMAJIbHON, 3KOHOMHYECKOM, MOJIUTUYECKON HMH(OpMaLMU, Nal0T BO3MOXXHOCTh
BBITIOJHSATH PacYEThl U COCTABIISTH AITOPUTMBI, HAXOUTh U IPUMEHATH (HOPMYIIHI,
BJIQJIETh MPAKTUYECKUMHU NPUEMaMU T€OMETPHUUECKUX M3MEPEHUI M MOCTPOCHUH,
YUTaTh MHPOPMALMIO, IPEICTABICHHYIO B BUAE TaOJHI, AMarpaMM U IpaduKoB,
XKUTh B YCIOBUSAX HEONPEICIEHHOCTH W TIOHHMAaTh BEPOSTHOCTHBIM XapakTep
CITy4yalHbBIX COOBITUM.

Nzydenne matemMatuku GOpMUPYET Y 00YUarOIINXCs MAaTEMAaTUIECKUN CTUITh
MBIIUICHUS, TPOSBISIIONIUNCS B ONPENEIEHHBIX  yYMCTBEHHBIX  HaBbIKaX.
OOyuaroiyecs 0CBaBaIOT TaAKWE MPUEMBI U METOIbI MBIIIJICHUS, KAaK HHAYKIIHS U
JNeAyKIusi, 0000IIeHne W KOHKpETHU3aIus, aHallu3 W CUHTE3, KiacCUpUKAIUSI U
cuctemaTtuzanus, adcTtparupoBaHue W aHajorus. OOBEKTHI MaTEeMaTHYECKUX
YMO3aKJIIOUCHHM, TIpaBUjia UX KOHCTPYHUPOBAHHUS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOCHHM, CIOCOOCTBYIOT BBIpaOOTKE yMeHUs (OpMYIUPOBATH,
O0OOCHOBBIBaTh M JOKa3bIBaTh CYXKICHHS, TEM CaMbIM Pa3BUBAIOT JIOTHUYECKOE
MBIIIICHHE.

W3ydyenne mareMaTuku oOecreunBaeT (OPMUPOBAHHE aNTOPUTMUYECKOM
KOMIIOHEHTHI MBIIUICHUS M BOCHHTAHWE YMEHUH JeHCTBOBATh MO 3aJaHHBIM
aJITOpUTMaM, COBEPIICHCTBOBATh W3BECTHHIE W KOHCTPYHPOBAaTh HOBBIC. B
mpoliecce peleHusl 3ajad — OCHOBOM Yy4eOHOW JIESITEIbHOCTH Ha YpOKax
MaTEeMaTHKHU — Pa3BUBAIOTCS TBOpUECKas U MPUKIIATHAS CTOPOHBI MBIIIIJICHHS.

OOyueHne MareMaTHKe Ia€T BO3MOXKHOCTb pPa3BUBATh y OOyYaOLIUXCS
TOUHYIO0, PallMOHAIIBHYI0 U MH(OPMAaTUBHYIO peub, YMEHHE OTOHMpaTh Haubosee
MOJIXO/ISIINE SI3bIKOBbIE, CHMBOJIMUECKUE, TpapuuecKrue CpeCcTBa Al BHIPAKEHUS
CYXKJCHMA W HArJISAHOTO UX TMpeacTaBieHus. [Ipm u3yuyeHUM MaTeMaTUKH
OCYyILECTBISIETCSl O0Iee 3HAKOMCTBO C METOJAaMU IMO3HAHUS JEHCTBUTEIHHOCTH,
IPEICTaBICHUAMH O TPEAMETe U METOAaX MaTEeMaTHKHU, UX OTIUYHH OT METOJOB
JPYTUX €CTECTBEHHBIX U T'yMaHUTApHBIX HAyK, 00 OCOOEHHOCTAX MPUMEHEHUs
MaTEeMaTHKH JIJIsl PellIeHUs] HAYYHBIX U MPUKIAIHbIX 3a/a4.



e [IpuopureTHbIMU TEIIMH O00yUEHUS MaTeMaTHKe B 5—9 Kiaccax SBISIFOTCS:
dbopMHpOBaHUE IEHTPATBHBIX MATEMATUYECKUX MOHATHH (YMCII0, BEIMYUHA,
reoMerpuyeckas  (Gurypa, TepeMeHHas, BEPOATHOCTb,  (PYHKIHUSA),
00€eCIeynBaOIINX MPEEMCTBEHHOCTh U NIEPCIEKTUBHOCTh MAaTEMAaTHUYECKOTO
oOpa3oBaHus 00yJarOITUXCS;

® [0/BEACHUE OOYYAIOIIMXCSA Ha JIOCTYIIHOM JJIsI HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKU U OKPYXKAIOIIETO MUpPa, MOHUMAaHUE MAaTEeMaTUKU
KaK 4acTH OOIIeH KyJIbTyphl YEJIOBEUECTBA;

® pPa3BUTHE MHTCIUICKTYATbHBIX U TBOPUYECKUX CHOCOOHOCTEH O0YydJarOIIUXCS,
MO3HABATENIbHON aKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHHUH, KPUTHUYHOCTHU
MBIIUICHUS, UHTEPECA K U3YUEHUIO MAaTEMATHKY;

e (dopmupoBaHre (PYHKIIMOHAILHON MaTEMaTHYECKON TPaMOTHOCTU: YMEHUS
pacro3HaBaTh MPOSBJICHUS MAaTEMaTUYECKUX TOHSTHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAJIbHBIX KU3HEHHBIX CHUTYalUSX U MPU U3YUYECHUU
JpPYyTUX  y4eOHBIX  MPEIAMETOB,  MPOSIBJICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOPMYIUPOBATh UX Ha S3bIKE MATEMATHKU U CO3/aBaTh
MaTeMaTUYECKUE MOJICTU, IPUMEHATh OCBOCHHBI MaTeMaTUYECKUH anmapaT
JUIS. PEIICHUs] MPaKTHKO-OPUEHTUPOBAHHBIX 3a7a4, HUHTEPHPETHPOBATh M
OLICHUBATh MOJIYYEHHBIE PE3YJIbTATHI.

OCHOBHBIE JIMHUU COJIEpKaHUs IPOrpaMMbl MO MaTeMaTuke B 5—9 knaccax:
«Ynucma wu  BeIUUCHECHUS», «Anredpa»  («Anredpandeckue  BBIPAKEHUSY,
«YpaBHeHHsI W HepaBeHCTBa»), «Dynkuum», «l'eomerpus» («I'eomeTpuueckue
burypsl 1 ux cBoMcTBaY, «M3MepeHne reoMeTpuueckuxX BeTnInun»), «BepostHOCTH
W CTaTUCTUKa». JlaHHBIE JIMHUM Pa3BUBAIOTCS MapaUieIbHO, Kaxjaas B
COOTBETCTBHM C COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCUMO OJHA OT APYroi, a
B TECHOM KOHTAaKT€ Y B3aMOJICHCTBUH.

Conepxxanue mnOporpaMmbl IO MaTEMaTUKE, PACIPENCIEHHOE MO TOJlaM
o0y4eHHUs, CTPYKTYpUPOBAHO TaKUM 0Opa3oM, 4YTOObI KO BCEM OCHOBHBIM,
MPUHIUNHAIBHBIM BOIIpocaM oOydaromuecs: 00paiaiuch HEOHOKPATHO, YTOOBI
OBJaJICHUE MAaTeMaTUYECKUMHU TIOHSATHUAMH U HaBBIKAMU OCYIIECTBISIOCH
MOCJIEIOBATEIHHO M TIOCTYATEIBHO, C COOTIOICHUEM MTPUHITUTIA TPEEMCTBEHHOCTH,
a HOBBIC 3HAHUS BKJIIOYAIKCH B OOIIYI0 CUCTEMY MAaTeMaTUUECKHUX MPEACTaBICHHM
oOyJaroluxcs, paciupss u yriayonss e€, oOpasys MpOYHble MHOXKECTBEHHBIC
CBS3HU.

B cootBerctBum ¢ ®I'OC OOO wmareMaruka SIBISCTCS OO0S3aTEIBHBIM
y4eOHBIM NPEAMETOM Ha YPOBHE OCHOBHOTO o011ero oopasoBanus. B 5-9 kmaccax
MaTeMaTuKa TPAIUIIMOHHO U3YYaeTCs B paMKaX CICAYIOIINX YYEOHBIX KYpCOB: B 5—
6 kiaccax — Kypca «MaremaTukay, B 7-9 kiaccax — KypcoB «Anredpa» (BKIoUas
AJIIEMEHTBI CTATUCTUKHU U TEOPUH BeposiTHocTel) u «I'eomeTpus». [Iporpammoii mo
MaTe€MaTUKEe BBOJAMTCS CAMOCTOSITEIbHBIM y4eOHbIH Kypc «BeposTHOCTh U
CTaTUCTHKAY.

O6111e€ YnCcII0 YacoB, PEKOMEH0OBAHHBIX JUISl U3YUYEHUsI MaTeMaTHKHU (0a30BbIf
YPOBEHb) Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus, — 952 gaca: B 5 kimacce — 170
yacoB (5 yacoB B HeJnento), B 6 kinacce — 170 yacoB (5 yacoB B HEJENIO), B 7 KJlacce



— 204 4gaca (6 yacoB B Hejneno), B 8 kinacce — 204 gaca (6 yacoB B HeJleln0), B 9
kiacce — 204 yaca (6 4acoB B HEJIEIIO).



INJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA ITPOTI'PAMMBI
11O MATEMATHUKE HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30OBAHUA

W3yyeHue maremMaTMKd Ha YpPOBHE OCHOBHOTO 0OmIero o0pa3oBaHUs
HaIpaBJICHO Ha JOCTUKEHUE O00YYalOlMMUCS JIMYHOCTHBIX, METANPEIMETHBIX U
MpPEeIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB OCBOCHUS YyUeOHOT0 MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE Ppe3yJbTaTbl OCBOCHHS NPOrpPaMMbl [0 MaTEMaTHKE
XapaKTepU3yITCS:

1) naTrpuoTHYecKoe BOCIIMTAHME:

IIPOSIBICHUEM HWHTEpeca K NPOLLIOMY MW  HACTOSAIIEMY POCCHUUCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHUWEM K JIOCTH)KEHUSIM  POCCHUHCKHX
MAaTEMATUKOB M POCCHMCKOM MaTEMaTHYECKOM IIKOJbI, K MCMOJIb30BAaHUIO ITUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEH T'pakIaHWHA U peanu3aliu ero
mpaB, TMPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIMOHWPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHUN, MPOLEAYP TPa)kIaHCKOTO OO0IIecTBa (Harpumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K 0OCYX/IEHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKHM IPUMEHEHHEM JIOCTH)KEHUN HAyKH, OCO3HAHUEM Ba)KHOCTH
MOPAJIbHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0BOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTMBHOE YYacTHE B pELIEHUWU TNPAKTUUYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS yCNEIMHON MNpodeccruOoHaIbHOM
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM WHIUBUTYAIbHON TPACKTOPUM 00pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K OSMOIMOHAJBbHOMY M  ACTETHMYECKOMY BOCHPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHUH, PacCyXIACHWH, YMEHHUIO BHUJAETbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 ITO3HAHMSA:

OpUEHTalMel B JIESITEIIbHOCTH Ha COBPEMEHHYI0 CHUCTEMY Hay4HbBIX
MPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs YENOBEKA, MPUPOJIbI U
oOlIecTBa, MOHMMAHUEM MAaTEMAaTUYECKOM HayKuM Kak cdepbl 4YeloBEeYECKON
NeSATEIbHOCTH, TANoOB €€ Pa3BUTUS W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIIM3ALIMU,
OBJIaJICHUEM SI3BIKOM MATEMATHUKA U MAaT€MaTUYECKOW KYJIbTYpOM KaK CPEICTBOM
MO3HAHUS MHpPA, OBJAJCHHUEM NPOCTEUIIMMHU HAaBBIKAMU HCCIEN0BATENbCKON
NEeSATEIbHOCTH;

6) puznueckoe Bocnuranue, GopMUpPOBaAHME KYJIbTYPHI 310POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO TPUMEHATh MAaTEMATHYECKUE 3HAHUS B HHTEpPEcax CBOEro
3M0pOBBS, BEIEHHUS  3JA0pPOBOro  obOpa3a KU3HM  (3M0pOBOE  TMHTAHUE,



cOQIaHCUPOBAHHBIM PEXUM 3aHATHH U OT/ABIXA, peryispHas (unvecKas
aKTHUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO0 K€ MpaBa JAPYroro 4ei0BeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHMEHTAIIMEN Ha MPUMEHEHNE MaTEMaTHYECKUX 3HAHWUM JIJI peIIeHU 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOIICH Cpelibl, INITAHUPOBAHUS TTOCTYIIKOB U OI[EHKHU
UX BO3MOXXHBIX MOCIICJICTBUI JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHHUEM TJI00aTBbHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) apanTanus K I3MEHAIOUIUMCSH YCJIOBUAM COLUMAIBLHON U IPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICWCTBHUSIM B YCIIOBUAX HEOIPEICIEHHOCTH, MOBBIIICHHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO JIESITETbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHON AESATEIbHOCTH
HOBBIC 3HAHUS, HaBBIKK W KOMIIETEHIIUM U3 OMBITA JPYTHX; HEOOXOJIUMOCTHIO B
GbopMUPOBAHUM HOBBIX 3HAHUH, B TOM 4YHCiE (OPMYJIUPOBATH WJICH, IOHSITHS,
TUIIOTE3bl 00 00BEKTaX M SIBJICHUSX, B TOM YHCJIC paHee HE M3BECTHBIX, OCO3HABATh
neuIuTel COOCTBEHHBIX 3HAHUH W KOMIIETEHTHOCTEH, IUIAaHHUPOBAaTh CBOE
pa3BUTHE; CIIOCOOHOCTHIO OCO3HABaTh CTPECCOBYIO CHUTYallUI0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeWCTBUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATHI

B pesynprare oCBOEHHs MPOTpaMMbl [0 MAaTEMATHKE HAa YPOBHE OCHOBHOTO
oOwero obpazoBanusi y oOyuvaromerocsi 0yayTr copMUpOBAHBI METANPEIMETHBIE
pE3YIbTATHI, XapaKkTepU3yrmecs OBJIaJICHUEM YHUBEPCAIbHBIMU
NIO3HABATEJIbHBIMU  JEHCTBHUSAMM,  YHHUBEPCAJIBHBIMM  KOMMYHHKAaTUBHBIMU
JNEUCTBUSAMU U YHUBEPCAIbHBIMH PETYJIATUBHBIMU JECHCTBUSMH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue aeficTBus:

BBISIBIISIT M XapaKTE€pPU30BaTh CYIIECTBEHHbIE NPHU3HAKH MaTE€MaTHYECKHX
OOBEKTOB, TIOHATWUH, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTpe/IeNICHUs TIOHATHH, yCTaHABIUBATh CYIIECTBEHHbBIN MPU3HAK KJIacCU(PUKALIUH,
OCHOBAaHMSI 1711 0000IEHHS U CPABHEHMSI, KPUTEPUU ITPOBOJMMOIO aHAJIN3a;

BOCIIPUHUMATh,  (OPMYJIHMpPOBAaTb W  NIPEOOPA3OBBIBATH  CYXKIACHUS:
YTBEPAUTENbHBIE U OTpUIIATENIbHbIC, €AMHUYHbIC, YACTHbIE U OOIHE, YCIOBHBIE;
BBISIBJIAIT MAaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHUBOPEYHS B
dakTax, NaHHBIX, HAONIOACHUSX U YTBEPXKIEHUSX, MpeayiaraTh KpPUTEpUU IS
BBIBJICHUSI ~ 3aKOHOMEPHOCTEM M  IMPOTUBOPEYMH;  JenaTh  BBIBOABL €
UCIIOJIb30BAHUEM  3aKOHOB  JIOTUKHM,  JEAYKTHBHBIX WM HWHAYKTHBHBIX
YMO3AKJIFOUYECHUH, YMO3AKIIFOUEHHUN 10 aHAJIOTUU;

pa3dupaTh J0Ka3aTeNbCTBA MAaTEMAaTHUECKUX YTBEP)KICHUH (TpsSMble U OT
IPOTUBHOIO), NPOBOJUTH  CAMOCTOSTEIBHO  HECIOXKHBIE  JI0KA3aTEIbCTBA



MaTeMaTU4YeCKnX (DaKTOB, BHICTPAUBATH APTyMEHTAIUIO, MMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;

BBIOMpaTh CcHoco0 pelieHus y4deOHOM 3ajgadu  (CpaBHUBATh HECKOJIBKO
BapUAHTOB peIlIEHUs, BEIOUpATh HauboJee MOIXOAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIENIOBATEIbCKUM WHCTPYMEHT MO3HAHUSA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
CaMOCTOSITENIFHO YCTAHABIMBATh MCKOMOE U JaHHOe, (HOpMUPOBATH THIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULMIO, MHEHHUE;

IPOBOJUTH IO CaMOCTOSITENIBHO COCTaBJIEHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE MO YCTAHOBIEHUIO OCOOEHHOCTEN
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;

CaMOCTOATENHbHO (OPMYIUPOBATH OO0OOIIEHHS U BBIBOJBI MO pe3yibTaTam
MPOBENEHHOTO  HAOMIOJIEHUS, HUCCIIEIOBAHUS, OILIEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUM;

MPOTHO3UPOBATh BO3MOXHOE pa3BUTUE TIpollecca, a TakKe BbBIJBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanueii:

BBISIBIIATH  HEJOCTATOYHOCTh U W30BITOYHOCTh MHGOpPMAIIMH, JaHHBIX,
HEOOXOIMMBIX JJIsl PEILICHUS 3a/1auu;

BBIOMPATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HWHTEPIPETHPOBATH
UH(OPMAITUIO Pa3TUIHBIX BUIOB B (JOPM IIPEICTABIICHHUS,

BBIOMpATh (QopMy TMpeAcTaBieHHs UHGOpPMAMM W  WUIIOCTPUPOBATH
perraeMbIe 3a/1a4u CXeMaMHu, TharpaMMaMu, HHOU TpauKoi U MX KOMOWHAIIUSIMH,

OIICHWBATh HAAEGKHOCTh WHOOPMAIIMM 10 KPUTEPHSAM, MPEII0KEHHBIM
yauTesneM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHMKATHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe 1eHCTBUS:

BOCIIPUHUMATH U (OPMYIHPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBUSIMH U
HEISIMU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPaXXaTh CBOIO TOUYKY 3PECHHS B YCTHBIX
U TIMCBMEHHBIX TEKCTax, JaBaTh TOSICHEHUS TI0 XOJy peUIeHUs 3a/1ayd,
KOMMEHTHUPOBATH MOJYICHHBIN PE3yJIbTAT;

B XO7le 00CYXIEHHUs 3aJaBaTh BOMPOCHI IO CYIIECTBY 0OCYkKIaeMOil TE€MblI,
npoOJemMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha IIOHMCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKICHUS C CYXKICHUSIMH JPYTUX YYaCTHHUKOB
Jvanora, oOHapyXKUBaTh Pa3iMyue U CXOJCTBO MO3UIUM, B KOPpPEKTHOU (dopme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

MPEACTABIATh PE3YNbTAThl PEIIEHUs 3aJ]auM, SKCIIEPUMEHTA, UCCIIEIOBAHUSA,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € YYETOM 3a/ay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPUN;

MOHUMATh U HUCIOJIb30BaTh MPEUMYIECTBAa KOMAHIHONW W WHIAWUBUIYaTbHON
paboThI pU pelIeHNH YIEOHBIX MAaTEMAaTHUYECKUX 3a/1a9;



NPUHUMATh 1EIbh COBMECTHOW ESITEIbHOCTH, IUIAHUPOBATH OPTraHU3ALMIO
COBMECTHOM palOThl, paclpeaesiiarh BUIbl paldOT, JIOroBapuUBAThCS, OOCYXKIATh
MPOoLIECC U PE3YNbTAT PA00ThI, 0000IaTh MHEHUS HECKOJIBKHX JIOJICH;

y4acCTBOBATh B TPYIIIOBHIX (hopMax paboThl (00CYXAeHUSI, OOMEH MHEHHSIMU,
MO3TOBBI€ IITYPMbI U APYTHE), BHITIOIHITH CBOIO YaCTh PaOOThHI U KOOPAUHUPOBATH
CBOM JEUCTBUS C APYTUMHU YIE€HAMHA KOMaH/bl, OIEHUBATh KA4ECTBO CBOErO BKJIAJa
B OOmUHA TPOAYKT MO KpUTEpPUSIM, CHOPMYIHUPOBAHHBIM  y4aCTHUKAMU
B3aUMOJICHUCTBUA.

PeryasiTuBHbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJATh IUIAH, AJITOPUTM PEIICHHs 3aJauu (WId €ro
4acTb), BBIOMpATh CMOCOO pelieHus ¢ Y4Y4ETOM HUMEIOIIUXCA PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUpPOBATh M KOPPEKTUPOBATH BAPUAHTHI
penieHuit ¢ yaéToM HOBOM MH(MOpMAIUU

CaMOKOHTPOJIb:

BJIAJETh CIIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIA Tpollecca U pe3ylbTara
peLIECHHs] MaTEMAaTUYECKOM 3a/1auu;

NPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PEIICHUU 33]a4H,
BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa JACSITEIBHOCTU MOCTABIEHHON LEIN U
YCJIOBUSIM, OOBSICHSITh IPUYMHBI JOCTYXKEHUS WM HEJIOCTUXKEHUSI 11eJTh, HAXOUTh
OLIKOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbBTATBI

[IpenmeTHble  pe3ynbTaTbl OCBOCHHS MPOTpaMMbl IO  MaTE€MaTHKE
MIPEICTABIICHBI 10 TOJaM 00YYEHUS B CICIYIONINX pa3jiesiax MPorpaMMbl B paMKax
OTJIIEJILHBIX YUEOHBIX KYpPCOB: B 5—6 Kitaccax — Kypca «Marematuka», B 7-9 kinaccax
— KypcoB «Anrebpay, «I'eomerpus», «BeposSiTHOCTh U CTAaTUCTUKAY.



PABOYAS ITPOT'PAMMA
YYEBHOTI' O KYPCA <MATEMATHUKA» B 5-6 KIACCAX

HOACHUTEJBHASA 3AIINCKA

[IpuopuTeTHBIMU 1ENISIMU O0yUEHUSI MaTeMaTHKe B 5—6 Kilaccax sIBISIOTCS:

e IPOJIOJDKEHUE (POPMHUPOBAHUS OCHOBHBIX MATEMAaTUYECKUX MOHITHIA (YHCIIO,
BEJIMYMHA, TeoMeTpuueckas Qurypa), oOecrneuynBaroNMX MPEEeMCTBEHHOCTh U
NEPCHEKTUBHOCTh MAaTEMATUYECKOI0 00pa30BaHUs OOYyHArOIINXCS;

e Pa3BUTHE MHTEJUIEKTYyaJbHBIX U TBOPUECKUX CHOCOOHOCTEH 00yuarommxcs,
MO03HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENILCKUX YMEHUN, HHTEpeca K U3yUCHHUIO
MaTeMaTHKHU;

e IOJIBEJICHNE OOYYAIOIINXCS HAa JOCTYIHOM JJIi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEeMaTUKU U OKPYKAIOIIIETO MHUPA;

 popmMupoBaHuEe (PYHKIMOHAIBHON MAaTEeMAaTUYECKOM IpaMOTHOCTH: YMEHHUS
pacro3HaBaTh MaT€MaTU4YeCKHE€ OOBEKTHl B PEAIbHBIX YKU3HEHHBIX CUTYyaIlUsX,
MPUMEHSTH OCBOCHHBIE YMEHUS JIJIsl PEIICHHS TPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4,
UHTEPIIPETUPOBATh MOJYUYEHHBIE PE3yJIbTaThl M OLIEHWBATh UX HA COOTBETCTBUE
IPAKTUYECKON CUTYaIUH.

OCHOBHBIE JIMHHM COJEpXKaHUA Kypca MaTeMaTuku B 5-6 kiaccax —
aprupMeTnyecKas u TeOMETpUUECKas, KOTOPbIE pa3BUBAIOTCS MapajlIeNIbHO, Kaxaas
B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT JAPYTOM,
a B TECHOM KOHTaKT€ U B3aMMOJCHCTBUH. Takxke B Kypce MaTeMaTUKH MMPOUCXOTUT
3HAKOMCTBO C 3JIEMEHTaMU aire0pbl U OMUCATEIbHON CTATUCTHKHU.

N3yuyenue apudmeTnueckoro Marepuana HaYMHAETCS CO CUCTEMAaTU3alHUHA U
pa3BUTHS 3HAHWW O HATYpPaIbHBIX UYHUCIAX, MOJTYYCHHBIX Ha ypPOBHE HAYAIHHOTO
obmiero oOpa3oBanus. [Ipu 3TOM coBepILIEHCTBOBaHHE BBIUNCIUTEIbHOW TEXHUKU U
(GopMUpOBaHHE HOBBIX TEOPETUYECKUX 3HAHUM coYeTaeTrcs ¢ pPa3BUTHUEM
BBIUHCIIUTENbHON KYJIbTYphl, B YaCTHOCTU C OOY4YEHHEM IMPOCTEHIIMM MNpUEéMaM
NPUKUAJIKA W OIICHKU PE3YJIbTaTOB BBIUMCICHUN. V3ydeHue HaTypambHBIX YHCET
npojopkKaeTcs B 6 Kiacce 3HAKOMCTBOM C HauyajdbHBIMU MOHSTUSAMHU TEOPUHU
JEITUMOCTH.

Hauano wu3ydeHus: OOBIKHOBEHHBIX U JECATUYHBIX JPOOEHl OTHECEHO K 5
KJIaccy. DTO MEPBbIM 3Tal B OCBOCHHH JpOOEH, KOrja MPOUCXOJUT 3HAKOMCTBO C
OCHOBHBIMH HJICSIMH, TIOHATUSAMU TeMbI. [Ipu 3TOM paccmoTpeHre 0OBIKHOBEHHBIX
JIpoOeil B MOJHOM 00BEME MPEANIECTBYET U3YUCHHUIO ACCATUYHBIX IPOOCH, 4TO
1EJIeCO00pa3HO € TOYKU 3PEHUsl JIOTMKM M3JI0KEHUS YHUCIOBOM JIMHUHU, KOTIa
MpaBwJia ICUCTBUMN C IECATUIHBIMU IPOOSMHU MOXKHO 00OCHOBATH Y’KE M3BECTHBIMU
QITOPUTMAMHU BBITIOJHEHHUS IEUCTBUI C OOBIKHOBEHHBIMU POOSIMHU. 3HAKOMCTBO C
JECATUYHBIMH IPOOSIMHU PACIIMPUT BO3MOXKHOCTHU I MOHUMAHUS 00y4arOIUMUCS
MPUKJIATHOTO MPUMEHEHHSI HOBOM 3alMCH MPU U3yYEHUH IPYTUX MPEIMETOB U MPHU
IPaKTHUYECKOM Hcmonib3oBaHuu. K 6 kiaccy OTHECEH BTOpOW 3Tam B M3yYEHUU
npobeil, Tae TPOUCXOAUT COBEPILICHCTBOBAHHME HABBIKOB CPAaBHEHHS U
npeoOpazoBaHusi ApoOei, OCBOGHHWE HOBBIX BBIYUCIUTENBHBIX aJTOPUTMOB,



OTTAYMBAHUE TEXHUKU BBIYMCICHWW, B TOM YHUCJIE 3HAYEHUW BBIPAKCHUN,
CoJepKalMX M OOBIKHOBEHHBIC, U JAECATUYHBIC JIPOOH, YCTAHOBJIECHHE CBA3CH
MEX /1y HUMH, pacCMOTpEHUE NpUEMOB pellIeHNUs 3a1a4 Ha ApoOu. B Hauane 6 kitacca
IIPOUCXONUT 3HAKOMCTBO C IIOHATHEM IIPOLICHTA.

OcoOEHHOCTBIO N3YyUEHUS MTOJI0KHUTENBHBIX U OTPULIATEIbHBIX YUCE SIBIISETCS
TO, YTO OHM TaK)XE€ MOTYT pacCMaTpUBaThCs B HECKOJBKO 3TanoB. B 6 kiacce B
Hayayie u3ydeHus: TemMbl «l10JI0KUTENBHBIE U OTPULIATENIBHBIC YHUCIIA» BBIAEISAETCS
noareMa «llenpie umcia», B paMKax KOTOPOM 3HAKOMCTBO C OTPUUATEIBHBIMU
YUCJIAMA M JEUCTBUSIMH C IIOJOKHUTEIBHBIMU W OTPHULIATEIBHBIMU YWCIAMHU
IPOUCXOJIUT Ha OCHOBE COJIEPKATEIIBHOIO MOAXO0AA. DTO MO3BOJISIET HA JOCTYITHOM
YPOBHE TIO3HAKOMHUTH OOYy4YaIOIIMXCA MPAKTUYECKH CO BCEMH OCHOBHBIMU
MOHATHSIMU TEMBI, B TOM YHMCJIE€ WM C NpPaBWJIAMH 3HAKOB IPU BBHIITOJIHEHUU
apu(pMeTHYecKux JAevcTBuil. l3ydeHuwe palnMOHaIbHBIX YHCENI Ha 3TOM HeE
3aKOHYMTCS, a OYJEeT MPOJOJIKEHO B Kypce ainreopsl 7 Kiacca.

[Tpu oOyueHUM peleHUI0 TEKCTOBBIX 3a/1ad B 5—0 Kilaccax HCIOIb3YHOTCS
apumernyeckue npuémsl perierus. [Ipu oTpaboTKe BEIUMCAUTEIBHBIX HABBIKOB B
5—6 KJaccax paccMaTpUBAKOTCS TEKCTOBBIE 3aJa4M CIEAYIOIIMX BUAOB: 33Ja4d Ha
JIBUKEHHE, HA YacTH, Ha IOKYIKH, Ha paboTy MU MPOU3BOJUTEIILHOCTb, Ha
IOPOLEHTHI, HA OTHOIIEHUS U nponopiuu. OOyyaromuecs: 3HaKOMSTCs ¢ IpuéMamMu
pelieHuss 3ajady  nepebopoM BO3MOXKHBIX BapuUaHTOB, ydarcs paboTaTth cC
uH(popmaluen, NpecTaBIeHHON B (hopMe TaOIHIL] WK AUATPaAMM.

B  nporpamme  yueOHOro kypca «MaremaTuka» — IpeayCMOTPEHO
(dbopMHpoBaHUE MPONEIECBTUUECKUX alreOpandyecKkux MNpeacTaBiieHuid. bykBa kak
CUMBOJI HEKOTOPOTO 4YHCJa B 3aBUCHMOCTH OT MATEMaTUYECKOTO KOHTEKCTa
BBOJIUTCSl TIOCTENIEHHO. DyKBEHHass CUMBOJMKA IIMPOKO HCIOJB3YETCS IPEKIE
BCETO ISl 3aMCH OOLIUX YTBEPKICHUN U TPEIJIOKEHHM, (POPMYJI, B YaCTHOCTH JIJIS
BBIYMCJICHUS T€OMETPUYECKUX BEIIMYMH, B KAUECTBE «3aMECTUTEIS YNCIIA.

B mporpamme yuebGHOro kypca «Maremaruka» NpeaCcTaBiI€Ha HarJsaHas
reoMeTpus, HaIpaBJICHHAs Ha  pa3BUTHE o0Opa3Horo MBIIUICHUS,
IPOCTPAHCTBEHHOTO BOOOPaKEHUs, U300pa3UTENbHBIX YMEHUI. DTO BaXKHBIN 3Tan
B U3YYEHUU T€OMETPUH, KOTOPBIA OCYIIECTBISECTCS HA HArJIAIHO-IIPAKTUYECKOM
YpOBHE, ONUPAETCS Ha HarJisigHO-00pa3HOe MbIIIeHHe oOydaromuxcs. bombias
pOJIb  OTBOAUTCA  NPAKTHYECKOM  JIEATEIIBHOCTH, OIBITY, OJKCIIEpUMEHTY,
MozenupoBaHuio. OOydaronecs: 3HaKOMATCSI ¢ TE€OMETPUUECKUMU (pUrypamu Ha
IJIOCKOCTH M B MPOCTPAHCTBE, C MX MPOCTEUIIMMU KOHPUTYpalUsSMHU, ydaTcs
M300pakaTh MX Ha HEJIMHOBAHHOW W KIeT4aTol Oymare, paccMaTpUBaIOT HX
[IpOCTENIINE CBOMCTBA. B mpouecce u3ydeHus HaArIAAHOM T€OMETPUU 3HaHUs,
NOJly4YEHHBbIE OOY4YaIOIIMMHUCA HA YPOBHE HayaJbHOTrO oOO0IIEero oOpa3oBaHus,
CUCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

CornacHo yueOHOMY IuUTaHy B 5—0 Kjaccax HM3y4aeTcs WHTErPUPOBAHHBIN
npeaMer «MaTemaTHKa», KOTOpBIM BKJIIOYAaET apuPMeTHuyecKuil maTepuan u
HATJSAHYI0O TEOMETPHUIO, a TaKXKe MPOIEAeBTHUECKUE CBEACHUS M3 anreOpsl,
AJIEMEHTHI JIOTUKHU M Ha4yayla ONHACATENbHOU CTaTUCTUKH.



Ha u3yuenune yueOHoro kypca «Martematuka» orBoautcs 340 yacoB: B 5
kiacce — 170 gyacoB (5 yacoB B Hefiento), B 6 kiacce — 170 gacoB (5 4acoB B HEJIEIIIO).

COJEPXAHUE OBYUYEHUA

5 KITIACC

HarypajbHble ynciia 1 HYJIb

HarypansHoe umcno. Psa nHatypanbhbix umcen. Yuciao 0. M3obpaxkenwue
HATypaJbHBIX YUCEJ TOYKAMU HA KOOPJIUHATHOMN (YMUCIOBOM) MPSIMOA.

[lo3unmoHHass cucTeMa CUHUCIEHUs. PuMckas HyMmepanuss Kak IpUMEp
HEMO3UIIMOHHON CHUCTEMBI CUHUCIICHUS. [leCITUUHAs CUCTEMA CUUCIICHUA.

CpaBHEeHHME HATypaJbHBIX YHCEII, CPABHEHHE HATYPaJIbHBIX YUCEN C HYJIEM.
Cnoco0bl cpaBHeHUs. OKpyTriaeHue HaTypaIbHbIX YHCEIL.

Ciio)keHue HaTypajJbHBIX YUCEI, CBOMCTBO HYJIS MIPU CIOKEHUU. Brruntanue
KaK JeicTBUE, 0OpaTHOE CIIOKEHUIO. Y MHOKEHUE HATypalbHBIX YHCEJ, CBOMCTBA
HYJISI U €IUHUIIBI P YMHOXKEHUU. JelieHne Kak neicTBue, 00paTHOE YMHOKEHHUIO.
KomrioHeHTsl  neiicTBUM, CBs3b  MeXkay Humu. [IpoBepka pesynbTara
apudmerudyeckoro peiictBusa. I[lepeMecTuTenbHOE M COUYETaTEIBHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUS UM YMHOXEHHUS, PACIPEICIUTEIbHOE CBOWCTBO (3aKOH)
YMHOKEHUS.

Hcnonb3zoBanue OyKB Jj1si 0003HAYEHUST HEU3BECTHOTO KOMIIOHEHTA U 3aIHCH
CBOMCTB apu(METUUECKUX JTCUCTBUM.

Jenutenn W KpaTHbIE YHCIA, pPA3JOKEeHHME Ha MHOxuTenu. l[Ipocteie u
coctaBHble yncna. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoMm.

CreneHb C HATypalibHBIM TIOKAa3aTeleM. 3alKCh 4YHUCIA B BHUJE CYMMBI
Pa3pSAIHBIX CIAracMbIX.

YucnoBoe BblpaK€HHE. BpIUKMCIEHHE 3HAYEHWM YHCIIOBBIX BBIPAXKECHUM,
MOPSAIOK  BBINOJHEHUsT  JelcTBUi.  Mcmonb3oBaHWE  NPU  BBIUHUCICHUAX
MEPEMECTUTEILHOTO W  COYETATeJIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U
YMHOKEHUS, pACIPEACTUTEIBHOTO CBOMCTBA YMHOKEHHS.

Jpodu

[IpencraBienre o Jpobw Kak cmocoOe 3aldCH  YacTH — BEIUYUHBI.
OO6bikHOBEHHBIE poOu. [IpaBunbHBIC U HEMpaBUIIbHBIE TpoOu. CMemanHas 1poob,
MIPE/ICTABIICHUE CMENIAHHOW NpoOU B BHJIC HEMPABHILHOW TPOOM U BBIIETICHUE
IIEJI0M YacTH YKCJIa U3 HEMpaBWIbHOU Jpodu. M3o0pakenne npobOel ToukaMu Ha
YuCcI0BOM mpsimoii. OCHOBHOE cBOMCTBO npoou. Cokparnienue apoodeit. [TpuBenenne
JIpoOu K HOBOMY 3HaMeHaTes0. CpaBHEHHE IpoOeii.

CnoxeHue W BbIYMTaHUE IpoOeil. YMHOXKEHUE U JIeJICHHE ApoOei, B3auMHO
oOpaTHbie 1pobu. HaxoxaeHne 4acTu 1eaoro  1esioro Mo ero 4YacTu.

Hecatuunas 3anuch apoOeit. IlpeacrtaBineHue AecATUUYHON OpoOU B BHUIE
oObIKHOBEeHHOM. M300pakeHne NeCATUYHBIX JpoOel ToukaMHd Ha 4YHCIOBOMN
npsiMoid. CpaBHEHHUE JIECITUYHBIX APOOEH.

ApudmMernueckne ACUCTBUA C JACCATHYHBIMUA JpoOsmu. OxpyrieHue
JECATUIHBIX TPOOECH.



PemeHne TekcTOBBIX 33124

Pemenne TekcTOBBIX 3amad  apudmeTnueckuMm crmocobom. Pemenue
JOTUYECKUX 3ajad. Permenue 3agad nepeOOpoM BceX BO3MOXKHBIX BapHUaHTOB.
Hcnonb3oBanue npu petieHuu 3aa4 TaOIuI] U CXEM.

Pewienne 3agad, coAepKallUX 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIWYUHBIL:
CKOpPOCTb, BpEMsI, pACCTOSIHUE, I1I€HAa, KOJHMYECTBO, CTOMMOCTh. EIWHUIIBI
U3MEpPEHUs: MacChl, 00bEMA, 1IEHbI, PACCTOSTHUS, BPEMEHU, CKOPOCTH. CBA3b MEXKIY
€AUHULIAMU U3MEPEHUS KAKJIOW BEIINYNHBI.

Pemenne oCHOBHBIX 3a7]a4 Ha JpoOHu.

[IpencraBienne qaHHBIX B BUJIE TAOIUII, CTOJIOUATHIX HATPAMM.

Harasinnas reomerpust

Harnsinuele npencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, NpsMas,
OTPE30K, Jy4, yTOJl, JIOMaHasi, MHOIOYT'OJIBHUK, OKPY>KHOCTB, KpyT. Yrou. [Ipsmon,
OCTPBIH, TYIIOU U Pa3BEPHYTHIN YIJIBL.

JlnvHa oTpe3ka, METPUYECKUE EAVHUIIBI JUIMHBL. J[JIMHA JIOMaHOH, IEpUMETP
MHOI'OYroJIbHUKA. MI3MepeHne U NOCTPOEHUE YIVIOB C IIOMOIIBIO TPAHCIIOPTUPA.

Harnsguele npexncraBineHuss o (GuUrypax Ha IJIOCKOCTU: MHOTOYTOJIbHUK,
IPSIMOYTOJIBHUK, KBaIpaT, TPEYTOJbHUK, O PAaBEHCTBE (PUTYP.

N3ob6paxenue ¢uryp, B TOM 4yucie Ha kietdaroil Oymare. Iloctpoenue
KOH(DUrypanuii U3 4acteil mpsiMOi, OKPYKHOCTH Ha HEITMHOBAHHOM M KJIETYATOU
Oymare. Mcniosib30BaHME CBOMCTB CTOPOH U YTJIOB IPSIMOYTOJIbHUKA, KBaJpaTa.

[Inomane DPAMOYTrOJbHUKA W  MHOTOYTOJIBHUKOB, COCTAaBJICHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM 4YHCJEe (QUTYp, M300paKEHHBIX HA KJIET4aTOM Oymare.
EnvHuIe n3mMepeHus mionaiu.

HarnsinHele nmpeacTaBiieHHs O MPOCTPAHCTBEHHBIX (PUTypax: NPSMOYTOIbHBIM
rapajvieenuIe, KyoO, MHOTOTPAHHUKH. N3o0paxxeHne  MmpoOCTEHIIUX
MHOrorpaHHukoB. Pa3Béprku kyOa u mnapamienenunena. Co3gaHue Mopenei
MHOTOTPaHHUKOB (K3 OyMaru, MpoBOJIOKH, MJIACTUIINHA U JPYTUX MaTepUaloB).

OO0BEM mpsAMOYTroJIbHOTO Mapajuienenunena, kyoda. Egununbl usmepeHus
o0BEMa.

6 KIIACC

HarypaJjbHble yuciaa

Apudmernueckre IEHCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU YHCIIAMHU.
YucrnoBble  BBIpAXKEHUS, TMOPSAOK  JIEWCTBHM,  HCIOJIB30BaHUE  CKOOOK.
Hcnonp30BaHre Npy BBIYUCIEHUAX IEPEMECTUTEIBHOTO U COUETATEIBHOTO CBOMCTB
CJIO’KEHMS 1 YMHOKEHH S, PACIIPEACIUTENBHOTO CBOMCTBA YMHOXEHUSI. OKpyTieHue
HaTypaJIbHbIX YUCEIL.

Jlenurenu u KpaTHbIE YKcCia, HAUOOIBIINN OOIIUI NENUTENb U HAUMEHbIIIEE
oOmiee kpaTHoe. JlemuMOoCTh CyMMBI U IIPOU3BeeHU. [leneHne ¢ ocTaTKoM.

Jpoon

OObIKHOBEHHAs1 JIPOOb, OCHOBHOE CBOWCTBO IPOOH, COKpaIIeHHWE APOOeCi.
CpaBHenue u ynopsiiounBanue apoOeit. Perenne 3a1au Ha HaXOXKICHUE YacTU OT
HEJIOro M WENOro mo ero 4vactu. J[poOHoe uMcio Kak pe3yabTaT JeNICHUs.



[IpencraBnenne aecITHIHON OPOOH B BUAEC OOBIKHOBEHHOUN JpOOU M BO3MOXKHOCTD
MpeICTaBIICHUs] OOBIKHOBEHHOU APOOM B BHUJIEC ACCATUUHOMU. JlecaTuunbie 1podu u
MEeTpHYecKasi cucTeMa Mep. ApudmMeTnueckue TeUCTBUS U YUCIOBbIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JIECSITUUYHBIMU APOOSIMHU.

OtHomienue. [leneHwe B JaHHOM OTHOIIEHWMM. Macmral, Tponopius.
[IpuMeHeHnE MPONOPLNI P PELICHUHN 3a1a4.

[TonaTHe npoueHTa. BelunciaeHrne npoueHTa OT BEJIUYMHBI U BEJIMYUHBI 110 €€
NPOLEHTY. BbIpakeHHe MpOLEHTOB JAECATUYHBIMH ApoOsmu. Pemienue 3amay Ha
IIPOLIEHTHI. BpIpakeHNE OTHOLIEHUS BEJIMYMH B MPOLIEHTAX.

HonoxureabHbIe H OTPULATEIbHBIE YHCIA

[lonoxwurenbHble U OTpULATENbHBIE yucaa. Llenpie yucna. Monyne 4wucina,
reOMETpUYECKasl HWHTepHperauuds Moayis uyucia. M3o0paxkeHue uwucen Ha
KOODAMHATHOM  mpsAMoOW.  YucnoBele  npoMexyTku. (CpaBHEHHME  YHCElL.
ApudmeTnueckue JeHCTBUS C MOJIOKUTEIbHBIMUA U OTPUIATEIBHBIMU YU CIIAMHU.

[IpssMOyroJibHasI cucTeEMa KOOPAMHAT Ha IUIOCKOCTH. KoopaMHATHI TOUKH Ha
IUIOCKOCTH, abcuucca u opauHata. [loctpoenue Touek u puryp Ha KOOpAUHATHOM
IIJIOCKOCTH.

BykBeHHbIe BbIPAKEeHUS

[TpumeHneHune OyKB JUIsd 3aIIUCH MAaTEMaTUYECKUX BbIPAKEHUH U PEIIOKEHUH.
CpoiicTBa apudmeTnueckux JedcTBUl. ByKBEeHHBIE BBIPAKEHUS W YHCIIOBBIC
MIOJCTAaHOBKU. DYyKBEHHBIE PaBEHCTBA, HAXOXKJICHHE HEWU3BECTHOIO KOMIIOHEHTA.
®opMmyiibl, (HOpMyYITBI TEPUMETPA U TIJIOLIAAN MPAMOYTOJIbHUKA, KBaJpaTa, 00bEmMa
napajjienenunena u Kyoa.

Pemienue TeKCTOBBIX 32124

Pemenue TEKCTOBBIX 3a1ay  apudMETHUECKMM crnocoboM. Pemenue
JIOTUYECKUX 3a1a4. Pemienne 3a1au nepedopoM BceX BO3MOKHBIX BAPUAHTOB.

Pemenue 3amad, copepKalux 3aBHCHUMOCTH, CBSI3bIBAIOIINX BEJIMYUHBI:
CKOpOCTB, BpeMs, paccrosiHue, LICHA, KOJINYECTBO, CTOMMOCTD,
IPOU3BOAUTENLHOCTh, BpeMs, 00bEM paboThl. ENWHUIBI HW3MEpeHusi: Macchl,
CTOMMOCTH, PACCTOSIHUS, BpDEMEHU, CKOPOCTH. CBSI3b MEKy €AMHUL[AMU U3MEPEHHUSI
KaK10M BEJIMYUHEI.

Pemienne 3apmad, CBS3aHHBIX C OTHOLIEHHWEM, MPOIOPLUOHAIBHOCTBIO
BEJIMYMH, MPOIIEHTAMU; PEIlIeHNEe OCHOBHBIX 3aau Ha IPOOH U MPOLICHTHI.

OneHka W TPUKUIKA, OKpyriieHue pesynbrara. CocraBiieHHEe OYKBEHHBIX
BBIPKECHUH I10 YCIOBUIO 3aa4MU.

[IpencraBiieHrie MaHHBIX C TOMOINBI TaOmui u auarpamMm. CrtojGyaThie
JarpaMMBbl: YTEHHE U MMOCTPOEHUE. UTEHUE KPYTOBBIX AUATPAMM.

Harasanas reomerpus

Harnsinuele npencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTpE30K, JIy4, YroJl, JOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHHUK,
OKPY’KHOCTb, KPYT.

B3anmHOe pacnosioKeHue IBYX NpPSAMBIX Ha IIJIOCKOCTH, ITapajulesIbHbIE
npsiMble, MEPIEHAUKYISIPHbIE MpsiMble. M3MepeHue pacCTOSHMIA: MEXIy ABYMS
TOYKaMH, OT TOYKH 10 IPSIMOM, JUINHA MapLIpyTa Ha KBaAPaTHOMU CETKE.



MN3mepeHne W NOCTpOEHHE YIJIOB C IIOMOIIBIO TpaHcmoprupa. Bumael
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIN, TYHOYTOJIbHBIM,
paBHOOEIPEHHBIH, PaBHOCTOPOHHHUM. YeTbIpEXYroIbHUK, IPpUMEPHI
YETHIPEXYTOIBHUKOB. [IpsIMOYTrONbHUK, KBAAPAT: UCIIOJIB30BAHUE CBOMCTB CTOPOH,
yIio0B, auaroHaneid. M3o0pakeHune reoMeTpudeckux (QUryp Ha HEIMHOBAHHOU
OymMare ¢ HCHOJb30BAHUEM IMPKYJS, JHHEHKU, YTOJIbHUKA, TPAHCIOPTUPA.
[TocTpoeHus Ha KieT4yaTon Oymare.

[lepumerp ™MHOTOyTONBHUKA. [loHsATHE TUTOMAAM (QUTYpHI, €IWHUIIBI
u3Mepenus ionanu. [Ipubnmxénnoe n3mepeHue mion@aan Guryp, B ToM 4ucie Ha
KBaJpaTtHOl ceTke. [IpuOmMmkE€HHOE W3MEpEHHE IJIMHBI OKPY>KHOCTH, IJIOLIAIN
Kpyra.

CumMeTpusi: LEeHTpAJIbHAs, OCEBAs U 3€PKAJIbHASI CHMMETPHH.

[TocTpoeHne CUMMETPUYHBIX PUTYD.

HarnsinHple peacTaBieH s 0 IPOCTPAHCTBEHHBIX (PUTYpax: MapauiesienuIie],
KyO, Tpu3Ma, NOUpaMHlia, KOHYC, HWIMHAp, Imap u cdepa. M3obOpaxeHue
npocTpaHCTBEHHBIX (uryp. [IpumMepsl pa3BEPTOK MHOTOTPAHHUKOB, IWJIMHIpPA U
konyca. Co3maHue Mojelieil mpoCTpaHCTBEHHBIX (uryp (u3 Oymaru, MpoOBOJIOKH,
IJIACTHIIMHA U JPYTUX MAaT€PUAJIOB).

[Tonsitue oOBEMa, enuHUIBl U3MepeHUs 00béMa. OO0BEM MNPAMOYTOIBHOTO
napajuienenuneaa, Kyo

IMMPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOyueHuss B 5 kJjacce OOydYaromMiiCsi TMOJYYUT CIIECAYIOIINE
MpeAMETHBIE PE3YIbTaThI:

Yuciaa v BIYMCICHUSA

[ToHMMAaTh ¥ NPABUILHO YIIOTPEOISTH TEPMUHBI, CBA3aHHBIE C HATYpaTbHBIMU
YHUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH IPOOSIMH.

CpaBHUBaTh W YIOPSIOYMBATH HaTypajbHbIE YKCIA, CpPAaBHUBATh B
MPOCTEUIUX CITydasix OOBIKHOBEHHBIE JPOOH, IECATUYHBIEC IPOOH.

CoOTHOCUTH  TOYKY HA  KOOPJAMHATHOW  (YHMCIOBOW) WpsIMOM ¢
COOTBETCTBYIOIIUM € YHCIOM M H300pa)kaTh HAaTypaJbHbIE YUCJIa TOYKAMH Ha
KOOPAMHATHOM (YMCIIOBOM) MPSMOM.

BeimonssaTh  apudmeTndeckue ACUCTBUS C HATypajdbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMU JIPOOSIMU B MPOCTEUIIINX CITydasiX.

BrINOMHATS NPOBEPKY, MPUKUKY PE3YIbTaTa BEIYUCICHUI.

OKpyIJISITh HATYpaJIbHBIE YHCIIA.

Penienne TeKCTOBBIX 3a7a4

Pemate TekcTOBBIE 3a7auM apU(PMETUYECKUM CHOCOOOM M C TOMOIIBIO
OpPraHM30BaHHOI'O KOHEYHOT0 nepedopa BCceX BOZMOXKHBIX BAPUAHTOB.

Pemiats 3amaum, cojepiKailyde 3aBUCHUMOCTH, CBSI3BIBAIOIINE BEIUYUHBI:
CKOPOCTb, BpEMSI, PACCTOSIHKE, 11€Ha, KOJMYECTBO, CTOUMOCTD.

Hcrionp30BaTh KPaTKUE 3aITUCH, CXEMBI, TAOTUIIBI, 0003HAYCHUS ITPU PEIICHUN
3ajay.



[Tonp30BaTbCd OCHOBHBIMH  €IMHUIAMM M3MEPEHHS: LEHbI, MAaCCHhlI,
pacCcTOsIHUS, BPEMEHHU, CKOPOCTH, BBIpaXaTh OJHU E€IUHUIIBI BEJIMYUHBI 4Yepe3
JIpyTHE.

W3BnekaTh, aHAIM3UPOBATh, OIEHUBATh MH(OOPMAIIHMIO, MPEJACTABICHHYIO B
TabJIuIe, Ha CTOJIOUATOMN quarpaMmmMme, HHTEPIPETUPOBATh MPECTABICHHBIC TaHHBIC,
MCIOJIb30BaTh JAHHBIC IPU PEIICHUM 33/1a4.

Harasignas reomerpust

[Tonp30BaThCA F€OMETPUUECKUMU MOHATUAMU: TOYKA, OPsIMasi, OTPE30K, Iy,
YI0JI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoaMTh TPUMEPHI OOBEKTOB OKPYXKAIOMIETO MHpa, HMEIOIUX (Gopmy
M3YUYEHHBIX TEOMETPUUECKUX (QUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIilaMH: BEpIIWHA, CTOPOHA, C
MHOTOYTOJIbHUKAMH: YTOJI, BEPIIMHA, CTOPOHA, AUArOHallb, C OKPYXHOCTBIO:
panuyc, 1uaMeTp, LEeHTp.

N3o0pakaTh H3yYCHHBIE T'€OMETpPUYECKHE (PUTYphl HAa HEIMHOBAHHOM M
KJIETYaTOM Oymare ¢ mMOMOIIBIO UPKYJIS U JTUHECHUKH.

HaxoauThs MIMHBI OTPE3KOB HEMOCPEIACTBEHHBIM HM3MEPEHUEM C MOMOIIBIO
JUHEHKHU, CTPOUTH OTPE3KW 3aJaHHOW JJIMHBI;, CTPOUTH OKPYKHOCTH 3aJaHHOTO
panuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YTJIOB MPAMOYTOJbHUKA, KBaJpaTa sl UX
MMOCTPOCHMUS, BBIYMCIICHUS IUIOIIAIN U IEPUMETPA.

Beluncnare mepuMeTrp W IUIONIaAbL KBajpaTa, NPSAMOYTOJbHUKA, (UTYD,
COCTAaBJICHHBIX U3 MPSIMOYTOJBHUKOB, B TOM uuciie (Quryp, m3o0paxEHHbIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThC OCHOBHBIMU METPUYECKUMM E€IUHUIIAMU U3MEPEHUs JIUHBI,
TJTOIIAN; BBIPAXXaTh OJHUA €IMHULIBI BEJIMYMHBI YEPE3 IPYTHE.

Pacno3naBath mapamienenunesn, KyO, HCIOJB30BaTh TEPMHHOJIOTHIO:
BEpIIMHA, PeOpo, TpaHb, W3MEPEHHUS, HAXOJWTh HM3MEPCHHS MNapaljieeiuIie/ia,
Kyoa.

Beruncisate 00béM KyOa, mapajuienenumnenaa Mo 3aJaHHBIM H3MEPEHUSM,
MI0JIH30BaThCS SIMHUIIAMHU U3MEPEHUS 00BhEMA.

Pemate HeCHIOXXHBIE 3a7a4yd Ha H3MEPEHHE T'€OMETPUYECKHX BEJIUYUH B
MPAKTUYECKUX CUTYaAlUSIX.

K xoHmy oOydenuss B 6 kJjacce OOydYaromMiiCs TOJYYUT CIICAYIOIINE
MpeAMETHbIE PE3YIbTaThI:

Yucia v BBIYUCICHUSA

3HaTh U NOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3JUYHBIMU BUAAMHU YHCEN U
croco0aMu MX 3aMucH, NEPEXOAUTH (€CIU 3TO BO3MOKHO) OT OJHOU (POpMBI 3amucu
YHUCIIa K JPYTOU.

CpaBHUBATH U YIOPSAOUYHUBATH 1IEJIbIE YKCIIa, OOBIKHOBEHHbBIC U JE€CATUYHbIC
JIpoOu, CpPaBHUBATH YKCJIa OJHOTO U Pa3HbIX 3HAKOB.



BrImiotHSTh, cOYeTas YCTHBIE M MHChbMEHHBIE MPUEMBI, apu(DMETHUECKUE
JIEWCTBUS C HATYPAIBHBIMH U IIEJIBIMH YUCIIaMH, OOBIKHOBEHHBIMH U JCCATUYHBIMU
JTPpOOSIMU, TIOJIOKUTEITLHBIMUA U OTPUIIATEIILHBIMUA YHCIIAMH.

BoIuncisTh 3Ha4€HUS YUCTOBBIX BRIPAXKEHUM, BBITIOJIHATH IPUKUJIKY U OLICHKY
pe3yJibTaTa BBIYMCIICHUH, BBITOJIHATH MPeoOpa3oBaHUsl YHCIOBBIX BBIPAKCHUN Ha
OCHOBE CBOMCTB apU(PMETUUECKUX JCHCTBUM.

COOTHOCUTh TOUYKY Ha KOOPJMHATHOW MPSIMOM C COOTBETCTBYIOUIMM €U
YUCIIOM M HM300pa)kaTh 4Yucia TOYKAMU HAa KOOPAMHATHOM MPSIMOM, HAXOIUTh
MOJTyJIb YUCIIA.

COOTHOCUTH TOYKU B MPSIMOYTOJIBHON CHCTEME KOOPAMHAT C KOOpAMHATaAMU
9TOM TOYKH.

OKpyrJIsSITh LIEJIbIe YUCIa W JIECSITUYHBIE APOOM, HAXOAUTh MPUOIMKEHUS
qHCe.

YucsaoBble 1 0yKBeHHbIE BbIPAKEHUS

[TonumaTh ¥ ynoTpeOasaTh TEPMHUHBI, CBI3aHHBIC C 3aIUCHhIO0 CTEIICHU YHCIIA,
HaxOJWTh KBJpaT W KyO YMCIIa, BBIYUCIIATH 3HAYCHHUS YHCIIOBBIX BBIPAXKCHUH,
COJZICpIKAIUX CTCIICHMU.

[Tosnb30BaThCs MpU3HAKAMU JEIMMOCTH, PACKIIAABIBATE HATYPAIBHBIC YHCIHA
HA IIPOCTHIC MHOKUTEIIH.

[Tonp30BaThCs MacIITabOM, COCTABIISITH IPOIIOPIIMN U OTHOIIICHUS.

Ncnonb3oBaTh OYKBBI [1J11 0003HAYEHUST YMCEN MPHU 3aMMUCH MAaTEMaTUYECKUX
BBIPAXEHU, COCTABIISITh OYKBEHHBIE BhIpaKeHUS U (hOPMYJIbI, HAXOAUThH 3HAYCHUS
OYKBEHHBIX  BBIPQXXEHUM, OCYIIECTBISASI HEOOXOAUMBIE  TOJCTAHOBKH U
npeoOpa3zoBaHus.

Haxonuts HEen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenue TeKCTOBBIX 3a7a4

Pemate MHOTOIIATOBBIE TEKCTOBBIC 3a4a4H apU(PMETHUCCKHUM CIIOCOOOM.

Pemats 3a/1aun, CBA3aHHBIE C OTHOIIEHUEM, ITPONOPIIMOHAIIBHOCTHIO BEJIUYHH,
IIPOIICHTAaMH, PEIIaTh TP OCHOBHBIC 33/1a4d Ha IPOOH M MPOIICHTEHI.

Pemars 3amaum, copepskaiue 3aBUCUMOCTH, CBS3bIBAIOIINE BEJIWYWHBI:
CKOPOCTb, BpEMSI, paccTosiHue, 1ICHA, KOJINYECTBO, CTOHMMOCTb,
MIPOU3BOAUTEIILHOCTh, BpeMs, O00BEM paboOThl, HCHOJB3YS apuPMeTHIECKUE
JNICUCTBHS, OLEHKY, [MPUKUJKY, IOJb30BaThCS  CAUHULIAMH  W3MEPEHHUS
COOTBETCTBYIOIIUX BEJIIMYMH.

CocTtaBisaTh OYKBEHHBIC BBIPAKECHUS IO YCIOBUIO 3a/1aUH.

N3Bnekats wHOpMaLMIO, MPEACTABICHHYI0 B Ta0JuIax, Ha JHWHEHHOM,
CTOJIOUATON WM KPYroBOW JWarpamMmax, WHTEPIPETUPOBATH MPEACTaBICHHBIC
JTaHHBIE, UCIIOJIb30BATh JJAHHBIC MPU PEIICHUHU 33]1a4.

[IpencraBisaTe HHPOPMAILIMIO C TTOMOIIBIO TAOJINII, JIMHEHHON U CTOJIOYATOM
JIAArpaMM.

Harasgnas reomerpus

[IpuBoauTh TPUMEPHI OOBEKTOB OKPYXKAIOMIETO MHpa, UMEIOIUX (Gopmy
W3YYCHHBIX TEOMETPUUYECKHX TUIOCKUX W TPOCTPAHCTBEHHBIX (PUTYpP, TPUMEPHI
PaBHBIX U CHMMETPUYIHBIX (UTYP.



N300paxaTh C€ TMOMOLIBI0 LHMPKYJIA, JWHEHKH, TpaHCIOpPTHpa Ha
HEJIMHOBAHHOW U KJIETYATON Oymare U3y4eHHbIE INIOCKUE FEOMETPUUECKUE PUTYPBI
U KOH(PUTypalnuu, CAMMETPUYHBIE PUTYPBI.

[Tonb30BaThCs TEOMETPUUECKUMU MTOHATUSAMU: PAaBEHCTBO (DPUTYP, CHMMETPHSI,
UCIIOJIB30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHUEN: OCh CHMMETPHUH, LIEHTP
CUMMETPHH.

HaxoauTh BEIMYHMHBI YIJIOB U3MEPEHNEM C IIOMOILBIO TPAHCIIOPTHPA, CTPOUTH
YTJIBI 33IaHHOW BEJIMYMHBI, MOJIb30BATHCS IIPU PELICHUH 3a/1a4d I'PaJgyCHOU MEpOou
YTJIOB, PACIIO3HABATh HA YEPTEkKAX OCTPBIM, IPAMOM, Pa3BEPHYTHIA U TYIIOM YTJIBI.

Beuucnare JMHY JOMaHOM, NEPUMETP MHOTOYTOJBHUKA, IOJIb30BaTHCA
€AUHULIAMU U3MEPEHUS JUTUHBI, BBIPAXKaTh OJTHU €IWHUILIBI U3MEPEHUS JJINHBI 4YEPE3
JIpyrue.

HaxoauTp, ncronp3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEKITY JBYMS
TOYKaMH, OT TOYKHU [0 IPSIMOM, UIMHY IIyTH HAa KBaIpPaTHOMN CETKE.

Bbruncnate 1omans  (uryp, COCTaBICHHBIX M3 HNPSIMOYTOJIBHUKOB,
UCIIOJIb30BaTh pa30reHue Ha MPSIMOYTOJIbHUKY, Ha PaBHbIE (PUTYPHI, TOCTPAaUBAHUE
J10 IIPSIMOYTOJIbHUKA, I10JIb30BAThCSI OCHOBHBIMU €UHULIAMU U3MEPEHU IIIOIIA N,
BBIPAXKaTh OJHU €IUHULIBI U3MEPEHUS ILIOIIAAN Yepe3 APyTHe.

Pacno3sHaBaTh Ha MOJENSIX U M300paXEHUAX NUPaAMHUAY, KOHYC, LIMJIMHAP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxkath Ha KjIeT4aToM OyMare MpsIMOYTOJbHBIN Mapasieenunes.

Boruucnsats 00bEM IpsIMOYTOJILHOTO Napalljiesienuneaa, Kyoa, mojb30BaThCs
OCHOBHBIMHU €MHUIIAMU U3MEPEHUS 00bEMa;

Pemate HECHOXHBIE 3a7auM HAa HAXOKJICHHE T'€OMETPUYECKUX BEIUYUH B
MIPAKTUYECKNUX CUTyaLUsX.



TemaTu4eckoe NJIAHNPOBAHUE C YKA3AHHEM KOJIUYECTBA AKaJeMUYECKHX YaCOB, OTBOJAMMbIX HA OCBOEHHE KAKI0M
TeMbl y4e0HOI0 MpeMeTa ¢ Y4eTOM MPOorpaMMbl BOCIIUTAHUS, BO3MOKHOCTDH MCII0JIb30BAHUS 110 ITOI Teme
JIEKTPOHHBIX (HU(POBBIX) 00PA30BATEIbHBIX PECYPCOB

5 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne JdeATeIbHOCTh YYUTEJIA C Y4eTOM (uudposBbie)
a3/1eJI0B U TeM .
n/n P Bcero  Kontpoabn IIpakruuec paboueii MporpaMMbl BOCIUTAHUS o0pa3oBaTejibHbIE
NPOrpamMMbl
ble padoTbl | KHe padoThI pecypcbl
» ®opMupoBaHKE 0CO3HAHMS ICHHOCTH
K10 4eTT0OBEYECKOM KU3HU, TPU3HAHUS
WHJUBUIYaJIbHOCTU U JJOCTOMHCTB
KQKJIOTO YEJIOBEKa,
» (opMuUpOBaHHE  OCHOBHBIX  HaBBIKOB
HartypanbHsie JUYHONM ©  OOIICCTBEHHOH TUTHCHBI, it OK
. nonroTeKa
wuca. JleiicTaus 0€30IacHOT0 MOBECHUS B OBITY, IPUPOJIE, I
1 43 1 00111eCTBE; https://m.edsoo.ru/7f41
C HaTypaJIbHBIMHU > o
pPMUpOBaHUE TOHUMaHUs LIEHHOCTH  3lce
HucIaMu TpyJla B OKU3HH 4YEJIOBEKa, CEMBH,
o01IecTBa;
» BOCIIUTaHWE JIIOOBU W OEpekHOTO
OTHOLIEHUA K TPUPOJE, HENPUITHIO
JNENUCTBHM, NPUHOCIIIMX Bped MNPUPOAE,
0COOEHHO KMBBIM CYIIIECTBAM
> dopmupoBaHue CIIOCOOHOCTH
H AKTUBHOTO I'PAKIAHCKOTO y4acTHs Ha OCHOBE
arJisiHas
reonerpi yBagceHHs{ 3aKOHa 1 NPABONOPANKA, MPAB U pu6uyorera [[OK
. CBO0OO/T COTpaXK/IaH;
2 12 2 AL CorpaciaH, https://m.edsoo.ru/7f41
Jlunuu Ha > (dbopMupoBaHHE YMEHHS BBIPAXKATh 3l
ce
IUTIOCKOCTHU CBOIO HallMOHAJIbHYIO, OTHHYECCKYIO
MPUHAJUIEKHOCTh,  NPUBEPKEHHOCTh K

POJHOM KYJbTYpE, TF000Bb K CBOEMY Hapoay;




> (opMHUpOBaHHE YBAXKEHUS K KHU3HHU U
JIOCTOMHCTBY KaKIOTO 4YeJIOBeKa, CBOOOze
MHPOBO33pPEHYECKOTO BbIOOpa u
CaMOOIIpeleNIeHUsl, K  IPEACTaBUTEIAM
pa3MUHBIX 3THUYECKUX TPYMI, PeIUrui
HaponoB Poccum, HMX  HalMOHAIBHOMY
JIOCTOUHCTBY M PEJIMIHMO3HBIM YYBCTBaM C
y4ETOM COOIIIOICHHSI KOHCTUTYILIHOHHBIX TTPaB
U cBOOOJ] BCEX IpaxiaH

OOBIKHOBEHHBIE
npobu

48

> @opMHUpOBaHHUE YMEHHUS BBIPAXKaTh
[IOHUMAaHUE LEHHOCTU OTEYECTBEHHOIO M
MHUPOBOTO  HCKYCCTBA, POCCHICKOIO |
MHPOBOI'0 XYA0XECTBEHHOT'O HACIIEIUs;

> (¢hopMupoBaHHE YMEHHUS MOHUMATh U
MPOSABIIATh B IPAKTHUYECKOH JE€ATEIbHOCTH
LIEHHOCTD KU3HU, 3/I0POBbSl U OE30MaCHOCTH;
LEHUTh 3HAUYEHUE JIMYHBIX YCHUIUH B
COXPAHEHUHU U YKPEIUIEHUH CBOETO 3J0POBbS
1 310POBBS APYTHUX JIFOJIEH;

> BOCIIMTAHHE YBAXXCHHUS K TPYAY,
pe3yabpTaTam Tpyna, TPYJOBBIM u
npo(eCCUOHATIBHBIM ~ JIOCTH)KEHUSIM ~ CBOMX
3eMJIIKOB, MX BKJaJa B Pa3BUTHE CBOETO
MIOCENIEHUs,  Kpas, CTPaHbl, TPYIOBBIX
JIOCTUKEHUN POCCUIICKOTO HApO/1a;

> (dhopmMupoBanue HaBBIKOB
JIEMOHCTPHPOBATH B MTOBEICHUH
c(hOpMUPOBAHHOCTh IKOJIOTHUYECKOM

KYJIbTYpbl Ha OCHOBC IMOHHWMAHHA BJIVSAHHA
COLIMAJIbHO-D)KOHOMHUYECKUX IPOLIECCOB Ha
MpUpoOAYy, B TOM 4YHCIE Ha IJI0OATBHOM
YPOBHE; OTBETCTBEHHOCTb 3a JEHCTBUS B
MIPUPOJTHOM cpejie

bubnmorexa LIOK
https://m.edsoo.ru/7141

31ce




Harmsannas
TEOMETPHSI.
MHOroyroiasHuKu

10

> dopmMupoBaHUE yMEHUHI

JEMOHCTPUPOBATH MM03HABATEJIbHbIC

HMHTEPECHI B Pa3HbIX MPEIMETHBIX 00JIACTIX C

y4€TOM CBOMX HWHTEPECOB, CIOCOOHOCTEH,

JIOCTYKCHU;

» (hopMupoBaHHE MMOHUMAHUS
CONPUYACTHOCTH K MPOLLIOMY,
HACTOAIIEMY U OyayleMy pOIHOTO Kpas,
Poaunb: —  Poccun, Poccuiickoro
rocyJapcTBa;

» BOCIUTaHHE ,[[O6p0)KeJ'IaTeJ'ILHOCTI/I,

MIPOSIBJICHUS COTIEPEKUBAHUS, TOTOBHOCTH
OKa3bIBaTh MIOMOIIIb; BEIPAKECHHE
HETIPUATHUS TTOBEJICHUS, IPUINHSIOIIETO
(bu3nuecKuil 1 MOpaNbHBII Bpel IPyruM
JIIOJISIM, YBAXKEHUS K CTAPIIUM;
> (dhopMupoBaHue HAaBBIKOB K
CaMOBBIPAYKEHUIO B pa3HBIX  BHJAX
XyJI0)KECTBEHHOH JESITENIbHOCTH, UCKYCCTBE

bub6nmoreka [IOK
https://m.edsoo.ru/7f41

31ce

JecsTuunnlie
npobu

Harngannas
reomerpus. Tena

38

» OpHEHTUpPOBaHHE Ha ¢duznueckoe
pa3BUTHE C  Y4YETOM  BO3MOXKHOCTEU
3I0pOBbs, 3aHATUS  (QUIKYIBTYpOH W
CTIOPTOM;

» BOCIIUTaHHE YBXKEHUS K TPYAY, JIIOIIM
Tpyna; OepeXHOMY  OTHOIIEHUI0 K
pe3ynbrataM  Tpylda, OTBETCTBEHHOMY
MOTPEOJICHUIO;

» (opMuUpOBaHHE TIOHUMAHHS IICHHOCTU
MIPUPOJIbI, 3aBUCUMOCTH >KM3HHU JIFOJIEU OT
MIPUPOABI, BIHMSIHHS JIOJEH HA TPUPO.Y,
OKPY’KAIOIILYIO Cpenry

» ®opMupoBaHHE NEPBOHAYATBHBIX
MPENCTaBICHHH O  TPUPOTHBIX |
COIIMATBHBIX O0BEKTAaX, MHOT000pa3uu

bubnmorexa LIOK
https://m.edsoo.ru/7141

31ce

bu6nunorexa LIOK
https://m.edsoo.ru/7f41

31ce




U QUTYpHI B
IPOCTPaHCTBE

O0OBEKTOB U SIBJICHWH NPUPOJBI, CBS3U

JKUBOW M HEKUBOW IPUPOIBI, O HAYyKe,

Hay4YHOM 3HAHHH;
> (dhopmupoBanue CIIOCOOHOCTH
AKTUBHOT'O IPaXKAAHCKOTO Y4acTHs Ha OCHOBE
YBKEHHsI 3aKOHA M IMPABOMOPSIKA, MPaB H
cBO0O/ corpak/iaH;
> BOCIUTAHHE [IEHHOCTHOTO OTHOIICHHUS
K UCTOPUYECKOMY U KYJIbTYPHOMY HACIEAHUIO
CBOETO W Jpyrux HapomoB Poccum,
TpaauUusM, Mpa3JHUKaM, HaMSTHUKaM
HapOJIOB, MPOKUBAIOIINX B POJHOM CTpaHEe —
Poccuu;
> (dbopMupOBaHHE YMEHHUS MOHUMATh U
MPOSABIATh B TMPAKTHUUYECKOH JEATEIbHOCTH
LEHHOCTbh KHU3HH, 3/I0pPOBbs U 0€301aCHOCTH;
LEHUTh 3HAUYEHUE JIMYHBIX YCUIUH B
COXPaHEHHH M YKPEIUICHUU CBOETO 3/I0POBBS
Y 3JIOPOBBS APYTUX JOIei

[ToBTOpEeHUE 1
000011eHne

10

> Bocnutanue yBaxkeHus K Tpyay,
pe3yabTaTam Tpyna, TPYJOBBIM u
npo(eCCUOHATIBHBIM ~ JIOCTH)KEHUSIM ~ CBOMX
3C€MJIIKOB, HMX BKJIaJa B Pa3BUTHEC CBOCTO
MIOCENIEHUs,  Kpas, CTPaHbl, TPYIOBBIX
JOCTH>KEHUHM pOCCUICKOrO HApOaa;

> ¢dbopmupoBaHue BBIPAKCHUS
HENPUATHAS JEUCTBUM, NIPUHOCSIIIMX Bpex
IIPUPOLE;

> ¢bopMupoBaHHE TIpEACTaBICHUN O

COBPEMEHHOM HAay4YHOM KapTUHE MHUDa,
JMOCTHXKCHHUSX HAYKH W TEXHUKH; YMCHHE
apryMEHTUPOBAHHO BBIPAKATh IMOHUMAaHHE
3HAUEHUS HAyKW B JKU3HU POCCHHCKOTO
oOmiecTBa, obOecreueHUn ero 0e30IaCHOCTH,

bubnmorexa LIOK
https://m.edsoo.ru/7141
3lce
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TYMaHUTapHOM, COLUAIBHO-?)KOHOMHUYECKOM
pa3Butuu Poccun




6 KJIACC

caMoonpeaciCHusd, K MpEACTABUTCIIAM

KounyecTBO 4acoB DJIeKTPOHHbIE
E Haumenosanue JeATEeJIbHOCTD YYHUTEJISI ¢ y4eTOM (uudpossbIe)
: pa3esioB U TeM B Kontpoann IlpakTuueck padoueii mporpaMMbl BOCIUTAHUS oOpa3oBaTeJibH
- NporpamMmMbl cero ble padoTbl  Me padoThI bIe pecypchl
» ®opMupoBaHUE OCO3HAHUS IICHHOCTH
Ka)KJJOM 4eIOBEYECKOM KHU3HH, TPU3HAHUS
WH/IMBUIYAIbHOCTH M JOCTOMHCTB
Ka)KJJOTO YeJIOBEKa;
» (GopmHupoBaHWE  OCHOBHBIX  HABBIKOB
JUYHOM U  OOILECTBEHHON TUTMEHBl,  Bu6amoTeKka
Harypanbhbie 0€3011acCHOT0 MOBEACHUS B OBITY, IPUPOJIE, LIOK
1 30 1 00111eCTBE;
qucna https://m.edsoo.r
» (opMupoBaHHE€ TIOHUMaHHSA IICHHOCTHU
TpyJa B OKU3HU 4YEJOBEKa, CEMbH, /7414736
00111eCTBa;
» BOCIIMUTaHWE  JIIOOBM ©W  OEpexHOro
OTHOWIEHHWsSI K TPHUPOJE, HEMPHUATHIO
JecTBUHM, NPUHOCAIIMX Bped TNPHUPOJE,
0COOEHHO >KMBBIM CYIIECTBAM
> dopmupoBaHue CIIOCOOHOCTH
AKTUBHOTO TPAYKAAHCKOTO YJaCTHs HAa OCHOBE
YBa)KEHHs 3aKOHAa W MPABONOPSJIKA, NpPaB U
CBO0OO/T COTpaxIaH;
Harnsynas > (OpMHpOBaHHe yMeHHMs Bblpaxars — DHOTHOTEKa
) reoMeTpHs. 7 CBOIO HAIMOHAIBHYIO, stamueckyro  LIOK
[Tpsimble Ha NPUHAIEKHOCTb,  NPHUBEPKEHHOCTh K https://m.edsoo.r
TUIOCKOCTH POJIHOM KyJIBType, JIF000BB K CBOEMY HAapony;  u/7f414736
> (dbopMHUpOBaHNE YBa)KEHUS K JKU3HU U
JOCTOMHCTBY Ka&XIOTO YEIIOBEKa, CBOOOJE
MHPOBO33pPEHYECKOTO BbIOOpa U




Pa3JIMYHBIX 3THUYECKUX TPYII, PEIUruil
HapogoB  Poccun, uX — HalMOHAIbHOMY
JOCTOMHCTBY M PEJIUTHO3HBIM YYBCTBAM C
y4€TOM COOII0ICHNS KOHCTUTYITUOHHBIX TpaB
1 cB00O/I BCEX TpakJiaH

3

4

Hpobu

Harnsmgaas
TEOMETPHSI.
Cummetpust

32

> PopMHUpOBAaHHE YMEHHUS BBIPAXKATh
IIOHMMAHHUEC ILEHHOCTH OTCUYCCTBCHHOIO H
MHUPOBOTO  HCKYCCTBAa, POCCHUHCKOIO H
MHPOBOTO XYJ0KECTBEHHOTO HaCJIEe/IUS;

> (dbopMUpoBaHHE YMEHHsS NMOHMMATh U
IIpOABJIATL B HpaKTHqGCKOﬁ ACATCIIbHOCTH
LIEHHOCTb JKU3HHU, 3JIOPOBBSI U OE30MACHOCTH;
IICHUTDH 3HAa4YCHUC JIMYHBIX yCI/IJII/Iﬁ B
COXPAHEHUU U YKPEIUIEHUH CBOETO 3/10POBbS U
3710pOBbS APYTUX JIKOJIEH;

> BOCIIMTAHUE YBAaXEHUs K TPYyAY,
pe3yJsibTaTam Tpyna, TPYJIOBBIM u
npoecCHOHABHBIM ~ TOCTUXKEHHUSIM ~ CBOUX
36MJISIKOB, WX BKJIaJa B pa3BUTHE CBOETO
MOCEJNeHUs, Kpas, CTpaHbl, TPYIOBBIX
JIOCTUKEHUI POCCUIICKOTO HApO/1a;

> (dhopmMupoBanue HaBBIKOB
JIEMOHCTPHPOBATH B MTOBEICHUH
c(hOpMHUPOBAHHOCTh 9KOJIOTHUECKOM

KyJbTYpbl Ha OCHOBE TOHHMAaHUS BIUSHUS
COLIMAIbHO-9KOHOMUYECKUX MPOLIECCOB Ha
MpUPOly, B TOM YHCJIE€ Ha TJIOOATHFHOM
YPOBHE; OTBETCTBEHHOCTh 3a JCUCTBUS B
MPUPOTHON Cpex

> dopmMupoBaHue yMEHUH’
J€EMOHCTPHUPOBATH TO3HABATEIbHBIE HHTEPECHI
B Pa3HBIX NPEIMETHBIX 001acCTIX C Y4ETOM
CBOUX HMHTEPECOB, CIOCOOHOCTEH,
JIOCTHKEHUI;

bubnnoreka
LHOK
https://m.edsoo.r
/71414736

bubnnoreka
HOK
https://m.edsoo.r
u/7f414736




Beipaxenus ¢
OyKkBaMH

Harnsannas
TEOMETPHSL.
®urypsl Ha
IIJIOCKOCTH

14

» (hopmupoBaHHe MTOHUMAaHHUS

CONPUYACTHOCTHU K MIPOLLIOMY,
HacToseMy U OyaylieMy poIaHOTO Kpas,
Pogune: — Poccun, Poccuiickoro
roCcyJapcTBa;

» BOCHHUTaHHUE TOOPOXKEIATCITHBHOCTH,

IIPOSIBJICHUS CONIEPEKUBAHMSL, TOTOBHOCTU
OKa3bIBaTh [IOMOIb; BEIPDAKECHHE
HEIPUATHS IOBEICHMS, TPUYNUHSAIOIIETO
(bu3nvYecKknii ¥ MOPaJIbHBIA Bpe APYTrHUM
JIOASM, YBAXKCHMSI K CTapILINM;
> (dhopMupoBanue HaBBIKOB K
CaMOBBIPAKEHUIO B pa3HbIX BUJAX
XYJI0’KECTBEHHOM JESITEIIBHOCTH, UCKYCCTBE

» OpueHTHpOBaHKE HA PU3NIECKOE PA3BUTHE
C y4eTOM BO3MOXKHOCTEW  3J0POBbS,
3aHATUS PU3KYIBTYPOI U CLIOPTOM;

» BOCIIUTAHUE YBAXCHHS K TPYIY, JIOIAM
Tpyna; OEpeKHOMY  OTHOIICHHUIO K
pe3yabTataM  TpyJAa, OTBETCTBEHHOMY
MOTPEOJICHUIO;

» (opMupoBaHHE TIOHUMAaHUS IICHHOCTH
MPUPOJIBI, 3aBHCUMOCTH KU3HU JIFOACH OT
MPUPOABI, BIUSHUS JIIOJEH Ha TPHUPONY,
OKPY’KaIoIIYIO Cpely

» ®opmupoBaHUE NepPBOHAYATBHBIX
MPEJICTaBICHU O  TOPUPOIHBIX U
COIMAIHBIX ~ O0BEKTaX, MHOT000pa3uu
O0OBEKTOB M SIBICHUH MPUPOIBI, CBS3U
J)KUBOM M HEXKHUBOM MPUPOIBI, O HAYKE,
HayYHOM 3HAHWH,

> dhopmupoBanme CIOCOOHOCTH
AKTHUBHOT'O TPAYKAAHCKOTO Y4acTHs Ha OCHOBE

bubnuoreka
[HOK
https://m.edsoo.r
u/7f414736

bubnnoreka
LHOK
https://m.edsoo.r
/71414736




TlomoxuTenbHBIE U
OTpHUIIATEIbHBIE
yucia

IIpencrasinenue
JAHHBIX

40

YBa)KCHHs 3aKOHA W IIPABOIOPAJKA, IIpaB U
cBO0OO/ cCoTpak/iaH;

> BOCIIMTAHHUE LICHHOCTHOT'O OTHOILEHUS
K UCTOPUYECKOMY U KYJIbTYPHOMY HACIJIEUIO
cBOCr0 M Ipyrux Hapomos  Poccun,
TpaluLusM,  Ipa3fAHUKaM,  [aMSITHUKaM
HapoOJ0B, IPOXKUBAKOLINX B POJHON CTpaHEe —
Poccuu;

> (dbopMHUpOBaHHE yMEHHUS IIOHUMAaTh U
MpOSABIIATE B IPAKTUUYECKOH JESATEIbHOCTH
LIEHHOCTb JKU3HH, 3/10pOBbsI U 0€30M1aCHOCTH;
LEHUTh 3HAY€HHE JIMYHBIX YCWIMH B
COXPAaHEHUHU U YKPEIUIEHUHU CBOETO 310pPOBbA U
310pOBbS APYTUX JHOJIEH

> Bocnutanue yBaxkeHus K - TpYAy,
pe3yJsibTaTamMm TpyZa, TPYZAOBBIM "
npoeCCHOHATBHBIM ~ JIOCTH)KEHUSIM ~ CBOMX
36MJIIKOB, MX BKJaJa B Pa3BUTUE CBOETO
IIOCEJIEHUs,  Kpas, CTpaHbl, TPYIOBBIX
JOCTHKEHUIM POCCUICKOIO Hapoaa;

> dhopmupoBanue BBIPKCHHS
HEeNpUATHs JEUCTBUM, NPUHOCALIMX Bpel
MIPHUPO/IE;

> ¢dbopMHUpoBaHHE  TIPEACTaBIECHUH O

COBPEMEHHOM HAydyHOM KapTHHE MHpA,
JOCTH)KEHHUSIX HAyKM W TEXHUKH; YMEHHE
apryMEHTUPOBAaHHO BBIPAXKATh MOHUMaHUE
3HAQUEHUS] HAYKM B JKU3HU POCCUHCKOIO
o0miecTBa, oOecnedyeHN ero 0e30MacHOCTH,
TYMaHUTapHOM, COLUATbHO-3KOHOMHYECKOM
pa3Butuun Poccun

» ®opmupoBaHUe CIIOCOOHOCTH
BOCIIPUHUMATh U YyBCTBOBATH MIPEKPACHOE

bubnnoreka
[HOK
https://m.edsoo.r
u/7f414736

bubaunoreka
LHOK




Harnmsinnas
reoMeTpus.
durypsl B
MPOCTPAHCTBE

B OBITY, IpUPOJIC, UCKYCCTBE, TBOPYECTBE
JIIOJICH

» BOCIHTaHHE OEpeKHOro OTHOIICHHS K
(¢u3nYecKoMy 370pPOBBIO, COOJIOIEHUIO
OCHOBHBIX  TPaBHJ  3JIOPOBOTO U
0e30macHoOro st cedst U APYrux Jrojaei
o0pa3a KW3HH, B TOM UYHCIEC B
nH(POPMAIMOHHOI cpee;

» BOCIIMUTAaHUE YBAXCHHS K TPYIY, JIIOISAM
Tpyda;, OEpe)KHOMY  OTHOIICHHIO K
pe3yabTaraM  Tpy/Aa, OTBETCTBCHHOMY
OTPEOJICHUIO;

» BOCIIMTAaHUEC  JIIOOBM W OEpeKHOro
OTHOIICHUSI K TPUPOJE, HEIPUATHIO
JICHCTBUHN, TPUHOCAIIMX BpeI TMPUPOE,
0COOEHHO >KMBBIM CYLIECTBAM

» ®opmHpoBaHUE MIO3HABATEIBHBIX
UHTEPECOB, AKTUBHOCTH,
TF0003HATETFHOCTH M CAMOCTOSITEIEHOCTH
B TIO3HAHWHW; HWHTEpeca M YBAXKCHUS K
HAYYHBIM 3HAHUSM, HAyKE,

> BOCIIHUTAHHE TOTOBHOCTH K 3allUTe

PonuHel, cnocoOHOCTH apryMeHTHPOBAHHO

OTCTaMBaTh CYBEPEHUTET U JOCTOMHCTBO

Hapona Poccun n Poccniickoro rocynapcrsa,

COXpaHATh W 3alIUIIaTh HCTOPUYECKYIO

MpaB1y;

> dopMupoBaHHE yMEHHS BBIPAXKATh

CBOIO HaIMOHAIFHYIO, THUYECKYIO

NPUHAIUICKHOCTb,  NPUBEPKEHHOCTh K

POITHOHN KYJIBTYpE, IFOOOBH K CBOEMY HAPOIY

https://m.edsoo.r
u/7f414736

bu6mmoreka [JOK
https://m.edsoo.ru/
7f414736
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» ®opmupoBaHue [T03HABATEJIbHBIX
HWHTEPECOB, AKTHUBHOCTH,
JA10003HATENTFHOCTH U CaMOCTOSITENIbHOCTH
B TMO3HAHMM; HHTEpPEcCa M YBAXKEHUSA K
Hay4YHBIM 3HAHUSIM, HayKeE;

» BOCIIUTAaHHE T'OTOBHOCTH K  3alllUTe

Poaunbl, crnocoOHOCTH apryMEeHTHPOBAHHO

OTCTaWBaTh CYBEPEHUTET U JIOCTOMHCTBO

Hapoaa Poccuun u Poccuiickoro rocynapcraa,

COXpaHATh M 3alUIIaTh HCTOPUUYECKYIO

npaBay;
» (QopMmupoBaHHE yMEHHUS BBIPAaXKaTh CBOIO
HaIlMOHANBHYIO, THUYECKYIO

IPUHAJJIEKHOCTh, IPUBEPKEHHOCTh K
POIHOM KyJbType, JI000Bb K CBOEMY
Hapoay

Bbubnuoreka
LHOK
https://m.edsoo.r
/71414736




HOYPOYHOE IINTAHUPOBAHHUE
S KUIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne uudgposbie
/i Tema ypoka Beero Kourpoubnbie IIpakTHyeckue ofpajoBaTETbHbIE
padoThI padoThI
pecypchl
1 Hecsatuunas cucrema cunucieHus. Psy 1 bubmuorexa [JOK
HaTypaJIbHBIX YHCENT https://m.edsoo.ru/f2a0ccOc
) JlecsaTuuHas cucreMa cuucieHus. Py 1
HaTypaJIbHBIX YUCEIl
. bubnuorexa [JOK
3 Hatypanbibiii pax. Hucsio 0 ! https://m.edsoo.ru/f2a0cafe
4 Hatypanbnsiit paa. Yucio 0 1
5 HarypanbHble 4ynciia Ha KOOpAMHATHOW MPSMOKN 1 bubmmorexa LOK
https://m.edsoo.ru/f2a0e0fc
6 HarypanbHble ynciia Ha KOOpAMHATHOW MPSMOK 1 bubmmorexa [OK
https://m.edsoo.ru/f2a0e2a0
7 HarypaibHble ynciia Ha KOOpAUHATHOU MPSAMOK 1 bubnrorexa LIOK
https://m.edsoo.ru/f2a0e426
8 CpaBHeHUE, OKpPYIJIEHNE HATYPAJIBHBIX YHCET 1 bubnrorexa LIOK
https://m.edsoo.ru/f2a0ce32
9 CpaBHeHHE, OKpYIVIEHNE HATYPAIbHBIX YHCEI 1 bubmmorexa LHOK
https://m.edsoo.ru/f2a0cf54
10 CpaBHeHHE, OKpPYIJIEHNE HATYPAIbHBIX YHCET 1 Bubmmorexa LIOK
https://m.edsoo.ru/f2a0d300
bu6nmoreka [JOK
11 CpaBHeHHe, OKpYIJIEHHE HATYPabHbIX YHCET 1

https://m.edsoo.ru/f2a0d440




12

CpaBHeHHE, OKPYIJIEHNE HATYPAJIbHBIX YHCET

Apudmernueckue AeMCTBUS ¢ HATypaIbHBIMU

bu6mmoreka [IOK

13 4HUCIIaMH https://m.edsoo.ru/f2a0caca
14 Apudmernueckue AeMCTBUS ¢ HATypaIbHBIMU bubnmoreka [JOK
yuclIaMHu https://m.edsoo.ru/f2a0f5ba
L5 Apudmernueckne AeUCTBUS ¢ HATYPaTbHBIMH bubmumoreka [IOK
4uciaaMu https://m.edsoo.ru/f2a0f704
16 Apudmernueckue AeMCTBHS ¢ HATYpaIbHBIMU bu6mmoreka [IOK
YUCIIaMH https://m.edsoo.ru/f2a0fd8a
17 Apudmernueckue 1efcTBUS ¢ HATYpaJIbHBIMU bubnnorexa [HOK
yuclIaMHu https://m.edsoo.ru/f2a1015e
13 Apudmernueckue 1eiCTBHUS ¢ HATYpAIbHBIMU bubnuoreka [IOK
quciaaMu https://m.edsoo.ru/f2al0c3a
19 Apudmernueckue AeMCTBUSI ¢ HATYpaIbHBIMU bu6mmoreka [IOK
YUCIIaMH https://m.edsoo.ru/f2a10da2
20 CaolicTBa HyJIS IIPU CIOKEHUHM U YMHOXKECHHH, bubnnoreka [JOK
CBOWCTBA €UHHUILIBI IPU YMHOKEHUU https://m.edsoo.ru/f2al04ec
1 CBoiicTBa HYJISI TP CIIOKEHUU U YMHOKEHUH,
CBOMCTBA €UHUIIBI TIPU YMHOKEHUH
[lepemecTuTenbHOE U COYETATENIBHOE CBOMCTBA
22 CJIOKEHUS U YMHOKEHHUSI, paclpeieIuTEIbHOE bubmorexa LOK
. https://m.edsoo.ru/f2a0ef3e
CBOMCTBO YMHOEHUS
[lepemecTuTensHOE M COYETATENBHOE CBOKMCTBA
23 CJIOKEHUS U YMHOKEHHUSI, paclpeieIuTEIbHOE
CBOMCTBO YMHOXEHUS
[TepemecTuTenbHOE U COYETATEIBHOE CBOMCTBA
24 CJIOKEHUS U YMHOKEHHUsI, paclpeieIuTEIbHOE

CBOMCTBO YMHOXCHUA




I[CJII/ITCJII/I " KpaTHbIC YHCJIa, PA3JIOKCHUC

25
qHCciIa Ha MHOYKUTEIHN
%6 JlenuTenu v KpaTHBIE YHUCIIA, PA3JIOKEHUE bubnnoreka [HOK
quciia Ha MHOXKUTEIN https://m.edsoo.ru/f2al16b2
7 JlenuTenu v KpaTHBIE YHUCIIA, PA3JIOKEHUE
qH1CciIa Ha MHOYKUTEIHN
bubmuorexa [JOK
28
Jlenienue ¢ ocratkom https://m.edsoo.ru/f2all16¢
bubmuorexa [JOK
29
Jlesienne ¢ ocTaTkom https://m.edsoo.ru/f2al 14fa
bubmuorexa [JOK
30 II
POCTRIC H COCTABHBIC HHCTA https://m.edsoo.ru/f2al 1a90
31 IIpocTrle 1 cocTaBHEIE YHCIIa bubnnorexa LIOK
p htps://m.edsoo.ru/f2al 1bb2
bubmuoreka [JOK
32 II 2,5,10,3,9
PHIHAKH JACTUMOCTH Ha 2, 9, 11, 3, https://m.edsoo.ru/f2al 1806
bu6mmoreka [IOK
33 II 2,5,10,3,9
PH3HAKH JICTUMOCTH Ha 2, 9, 11, 3, https://m.edsoo.ru/f2al196e
34 YucnoBble BEIpaKEHUS, HOPAIOK JEUCTBUNA bubmorexa LHOK
p » TIOPAROK A https://m.edsoo.ru/f2al 118
35 YucnoBble BEIpAKEHUS, IIOPANOK AEUCTBUNA bubmorexa LHOK
p » TOPAZIOK A https://m.edsoo.ru/f2a12080
36 YucnoBble BRIpAKEHUS, ITOPANOK JIEUCTBUNA Bubmorexa ITOK
p » TOPAROK A https://m.edsoo.ru/f2a123fa
Pemmenue TeKCTOBBIX 3aJ1a4 Ha BCE
. bubnmoreka [JOK
37 apudmeTnueckue AeWCTBUA, HA IBIKEHUE U

TMOKYIIKN

https://m.edsoo.ru/f2a0{894




Pemienue TEKCTOBBIX 3aJ1a4 Ha BCE

bubmuoreka [JOK

38 apudMeTHUECKHUE IeHCTBHA, HA IBIKCHHUE U
pud a A https://m.edsoo.ru/f2a0f9fc
MTOKYITKH
Pemenune TeKCTOBBIX 3a71a4 Ha BCE
39 apupMeTHYECKUe NeHCTBUS, HA ABIKEHHE U bubmorexa LIOK
P i https://m.edsoo.ru/f2al21a2
MOKYIIKH
Pemnienne TeKCTOBBIX 3a7a4 Ha BCE
40 apupMeTHYECKUe NeHCTBUS, HA ABIKEHHE U bubmmorexa LIOK
P A > Ha A https://m.edsoo.ru/f2al12558
MTOKYITKH
Pemrenne TeKCTOBBIX 3a7a4 Ha BCE
41 aprupMETHYECKHUE ICHCTBUSI, Ha IB)KCHUE U bubmorexa LIOK
P ’ https://m.edsoo.ru/f2a12832
MTOKYTIKU
Pemrenne TeKCTOBBIX 3a7a4 Ha BCE
42 aprupMETHYECKHUE ICHCTBUSI, Ha IB)KCHUE U bubmorexa HOK
P ’ https://m.edsoo.ru/f2a12990
MTOKYTIKU
13 KonTponbhas padota no teme "HarypanbHbie bubnnoreka [JOK
qucia U Hynb" https://m.edsoo.ru/f2al2cba
bu6mmoreka [JOK
44 Touka, mpsimasi, oTpe30K, ayd. Jlomanas
p P yi https://m.edsoo.ru/f2a0d54e
45 N3mepenne nauHbI 0OTpe3ka, METPUUECKHE bubnunoreka [JOK
€IMHULBI U3MEPEHUS JITMHBI https://m.edsoo.ru/f2a0daee
46 N3mepenne 1nuHbl OTpe3Ka, METPUUYECKHE bu6nmoreka [JOK
€IMHULBI U3MEPEHUS JUTUHBI https://m.edsoo.ru/f2a0df3a
bu6mmorexa [IOK
47 OKpYXHOCTh U K
Py pyr https://m.edsoo.ru/f2a0d684
48 OKpy>KHOCTb U KpyT
49 [IpakTrueckas padota o Teme "IlocTpoenue bubnmnorexa [JOK

y30pa u3 oKpyxHocTei"

https://m.edsoo.ru/f2a0d7e2




VYrou. IIpsamoii, oCTpbIN, TyIIOK U Pa3BEPHYTHIN

bubmuorexa [JOK

50
YIJIBI https://m.edsoo.ru/f2a1302a
51 VYrou. IIpsamoii, OCTpbIN, TyIIOK U pPa3BEPHYTHIN
YTJIbI
bu6mmoreka [IOK
52 Msmeperne yrion https://m.edsoo.ru/f2a1319c
bu6mmoreka [IOK
>3 Msmeperme yrion https://m.edsoo.ru/f2al32fa
bu6mmorexa [IOK
4 n
> SMEPEHHE YIIIOB https://m.edsoo.ru/f2a13476
55 [IpakTuueckas padota o treme "Iloctpoenue bubnnoreka [JOK
yrjioB" https://m.edsoo.ru/f2a13606
bubmuoreka [JOK
56 HpoOs. [IpaBuibHBIC ¥ HENPABUIBHBIE JPOOH hitps-//m.cdsoo.ru/fal 3764
bubmuoreka [JOK
B
57 HpoOs. [IpaBuibHBIC ¥ HENPABUIBHBIE IPOOH hitps:/m.cdsoo.rw/fal 3c8c
bu6mmoreka [IOK
58 on. 11 0
Hpo6s. [TpaBunbpHBIE U HETIPABUIILHBIE APOOH https://m.edsoo.rw/f2al 4146
bu6mmoreka [IOK
5 NI
9 Jpo06sb. [TpaBuiibHBIE U HEMPABUIIBHBIE TPOOH hitps:/m.edsoo.ru/f2al 5362
bu6mmoreka [IOK
60 NI
Jpo06sb. [IpaBuiibHBIE U HEMTPABUIIBHBIE TPOOH hitps:/m.edsoo.ru/f2al 5582
bu6nmoreka [JOK
61 O i 0
CHOBHOS GBOHCTEO ApOLH https://m.edsoo.ru/f2al143e4
bubmuoreka [JOK
) N
6 OcHoBHoe CROHCTBO POOH https://m.edsoo.ru/f2al451a
b K
63 OcHOBHOE CBOMCTBO IpoOH nbmroTexa LO

https://m.edsoo.ru/f2al463c




bubmuorexa [JOK

o4 OcHoBroe cBOHCTBO APOGH https://m.edsoo.ru/f2al1475¢e
. bubnnoreka [HOK
05 OcHoBroe cBOHCTBO APOGH https://m.edsogru/ﬂa14c90
bubnunoreka [HOK
66 OcroBroe CBOHCTBO APOOH https://m.edsogru/ﬂa14de4
67 OcHOBHOE CBOMCTBO IpoOH
. bubnmoreka [JOK
68 Cpasneime apodeil https://m.edsogru/ﬂa14f74
. bubnnoreka [JOK
69 Cpasneine apodeit https://m.edsogg/ﬂaIS 14
70 CpaBuenue npo0eit
71 CpaBaenue npobeit
7 CrnosxeHue 1 BBIYUTaHHE OOBIKHOBEHHBIX bubnnoreka [JOK
npobei https://m.edsoo.ru/f2al 7cc4
73 CrnosxeHue 1 BBIYUTaHUE OOBIKHOBEHHBIX bubnnoreka [JOK
npobeit https://m.edsoo.ru/f2al7e54
74 Cno>xeHue ¥ BRIYUTaHHE OOBIKHOBEHHBIX bubnmnoreka [JOK
npobeit https://m.edsoo.ru/f2a1802a
75 CrnoxeHre ¥ BIYUTaHHE OOBIKHOBEHHBIX bubnnoreka [JOK
npoOeit https://m.edsoo.ru/f2al81ce
76 CrnosxeHue 1 BBIYUTaHUE OOBIKHOBEHHBIX bubnnorexa [JOK
npobeit https://m.edsoo.ru/f2a1835¢
77 CrnoxeHe ¥ BRIYUTaHNE OOBIKHOBEHHBIX
npobeit
73 CrnosxeHue ¥ BBIYUTaHHE OOBIKHOBEHHBIX

npoOeit




CJi10’keHYeE Y BBIYMTAaHUE OOBIKHOBEHHBIX

& npobei
bubnmoreka [JOK
80 Cmemannas 1pook https://m.edsogm/ﬂa1592e
bubnmoreka [JOK
81 Cuvemansas 1pode https://m.edsogm/fZal SaSa
bubnmoreka [JOK
82 Cuvemansas 1pode https://m.edsogm/ﬁ315b68
bubnnoreka [JOK
83 Cnvemansas 1pode https://m.edsogru/ﬂal Se2e
%4 YMHOXEHUE U JiefieHe 00bIKHOBEHHBIX bubnnorexa [HOK
npo0Oeii; B3auMHOOOpaTHBIC IpoOH https://m.edsoo.ru/f2al84e4
25 YMHOXEHUE U JIeJIeHHE 0OBIKHOBEHHBIX bubnuorexa [JOK
npo0eit; B3auMHOOOpaTHBIE IpoOHr https://m.edsoo.ru/f2a18692
26 YMHOKEHUE U JIeJIeHHe 00bIKHOBEHHBIX bubnnoreka [JOK
npo0eit; B3auMHOOOpaTHBIE TpoOH https://m.edsoo.ru/f2al8a20
%7 YMHOKEHHUE U JIeJIeHHe 0ObIKHOBEHHBIX bubnuotexa [JOK
npobeii; B3auMHOOOpaTHBIE ApoOu https://m.edsoo.ru/f2a18b56
28 VMHOKEHME U [eIeHne OOBIKHOBEHHBIX bu6mmoreka [IOK
npo0eit; B3auMHOOOpaTHBIE IpoOH https://m.edsoo.ru/f2a19088
29 YMHOXEHUE U IeJIeHHE OOBIKHOBEHHBIX bubmuorexa [JOK
npo0Oeit; B3auMHOOOpaTHBIE IpoOHr https://m.edsoo.ru/f2a19560
90 YMHO)iceHHe U JieTieHHue OOBIKHOBEHHBIX bubnuorexa [JOK
npo0eit; B3aMMHOOOpaTHBIE IPOOH https://m.edsoo.ru/f2a196a0
01 VMHOKEHME U [ejIeHne OOBIKHOBEHHBIX bu6mmorexa [IOK
npo0eit; B3auMHOOOpaTHBIC IPOOH https://m.edsoo.ru/f2a198da
0 Pelienre TeKCTOBBIX 3a7a4, COACPKALTUX bubnmnorexa [JOK

npo6u. OCHOBHBIE 3a7]a4M HA IPOOH

https://m.edsoo.ru/f2al81ce




Pemenne TeKCTOBBIX 3a1a4, COACpIKAINX

bubmuorexa [JOK

93 npobu. OCHOBHBIE 3a71a4M HA IpOOH https://m.edsoo.ru/f2al1835¢
04 Pemenue TeKCTOBBIX 3a/1a4, CONEPKALIUX bubnnoreka [HOK
npo6u. OcHOBHBIE 3a/1a4X Ha Ipoou https://m.edsoo.ru/f2al8c5a
95 Pelrenne TeKCTOBBIX 3a]1a4, COAEPIKALUX bubnmoreka [JOK
npobu. OCHOBHBIE 3a7]a4M HA IpOOH https://m.edsoo.ru/f2al8e76
96 Perrenre TeKCTOBBIX 3a1a4, COACPIKALTUX bubnmoreka [JOK
npobu. OCHOBHBIE 3a71a4M HA IpOOH https://m.edsoo.ru/f2al 8f7a
97 Perrenre TeKCTOBBIX 3a7a4, COACPIKALTUX bubnnoreka [JOK
npoou. OcHOBHBIE 33J]a4l Ha ApoOu https://m.edsoo.ru/f2a199f2
98 Pemienue TekCTOBBIX 3a/1a4, COEPKALLUX bubnuorexa [JOK
npo6u. OCHOBHBIC 3a7]a4M HA IpoOH https://m.edsoo.ru/f2al19¢c2¢
99 Pemenue TeKCTOBBIX 3a/1a4, CONEPKAILNX bubnuorexa [JOK
npo6u. OCHOBHBIE 3a7]a4M HA IpOOH https://m.edsoo.ru/f2alald6
100 Perrenre TeKCTOBBIX 3a71a4, COACPIKALTUX bubnnoreka [JOK
npobu. OCHOBHBIE 3a7]a4M HA IPOOHU https://m.edsoo.ru/f2ala2ee
101 [Tpumenenue OyKB AJ1s 3aITUCH bubnnorexa [JOK
MaTeMaTUYECKUX BBIPAXKECHUH U MPEII0KEHUN https://m.edsoo.ru/f2ala3fc
102 [Ipumenenue OyKB JUIs 3aITUCH
MaTE€MaTHYECKUX BBIPAXKEHUHN U NPEJI0KEHUN
103 KonTtponbHas pabora o Teme "OOBIKHOBEHHbIE bubnuoreka [IOK
npoou” https://m.edsoo.ru/f2alaS1e
104 MHoroyroiabHuKH. YeTbIpEXYrOJIbHUK, bubnnorexka [JOK
[PAMOYTOJIBHUK, KBaJApar https://m.edsoo.ru/f2al 6ae0
105 MHOroyroinbHUKU. YeThIpEXYTrONbHUK, bubmuorexa [JOK

MPSIMOYTOJIBHUK, KBaJApaT

https://m.edsoo.ru/f2al 6¢7a




[Ipaktuyeckas padora no Teme "[locTpoenue

bubmuoreka [JOK

106 NPSAMOYTOJIbHUKA C 33JITaHHBIMU CTOPOHAMU Ha hitps-//m.cdsoo.ru/Pal6elc
HEJTMHOBAaHHOM Oymare"
bubmumoreka [IOK
107 TpeyromeH https://m.edsogm/ﬁal6194
108 Tpeyronbauk
[Inomane 1 nepuMeTp NpsAMOYrojabHUKA U
109 MHOTOYTOJIbHUKOB, COCTABJICHHBIX U3 bubnnoreka HOK
NIPAMOYIOJIBHUKOB, € TUHUIEI U3MEPEHUSA https://m.edsoo.ru/f2al6fe0
1011
[Inomane n nepuMeTp NpsAMOYrojabHUKA U
110 MHOT'OYI'OJIbHUKOB, COCTaBJIICHHBIX W3 bubnuoreka [IOK
NIPAMOYIOJIBHUKOB, € TUHUIEI U3MEPEHUSA https://m.edsoo.ru/f2a17184
IO/
[Inomans n nepuMeTp NpsAMOYrojabHUKA U
11 MHOT'OYI'OJIbHUKOB, COCTaBJICHHBIX W3 bub6nuoreka [IOK
NPSAMOYI'OJIbHUKOB, € TUHHIEI U3MEPEHUS https://m.edsoo.ru/f2a17328
IJI0LIa I
112 IIepumMeTp MHOTOYrOJIbHUKA bubmmorexa LHOK
https://m.edsoo.ru/f2al691e
113 IIepumMeTp MHOTOYroJIbHUKA
. bubnuotexa [JOK
14 Jlecaiinas samHck Apobeit https://m.edsoo.ru/f2alb55e
. bubnuorexa [JOK
13 Jlecaiinas samick ApoOei https://m.edsoo.ru/f2alb87e
116 HecsituuHas 3amuck Apodeit bubnnorexa LIOK

https://m.edsoo.ru/f2albcfc




bubmuorexa [JOK

117 CpaBHeHHE JECATUIHBIX Ipodei https://m.edsoo.ru/f2alc49a
118 CpaBHEHHE TECATHYHBIX IpoOei E;Ifsﬂ /I//I;f:;;g rou/Ifza1c63e
119 CpaBHeHuUE ECATUYHBIX Jpo0eit E;ISSH /I//I;f:;;g rou/Ifzanboz
120 CpaBHeHUE IECATUIHBIX TPOOCi E;ISSH /I//I;f:;;g rou/Ifzancze
121 CpaBHeHHE eCATHYHBIX JpoOeit

122 JIefcTBUS ¢ IECATUYHBIMU APOOSIMU E;If: /I//I;f:;sig rou/1§231064a
123 JIefcTBUS ¢ IECATUYHBIMU APOOSIMU E;If: /I//I;f:;sig rou/I;alcf@
124 JIeicTBHSI ¢ JECSITHYHBIME IPOOSIMU E;Ifsn /I;I;f;(sig rOu/I;ald174
125 JleicTBUSI ¢ JECITUUHBIMU IpOOSIMU E:f; ;if;;g 2/1;31(15 16
126 JleicTBUSI ¢ JECITUUHBIMU IpOOSIMU E:f; ng:;;g 2/1;31%40
127 JleiicTBUSI ¢ JECITUUHBIMH TPOOSIMU ngj ;ZT:;;E 2/1;31(1750
128 JleiicTBUSI ¢ JECITUUHBIME TPOOSIMU E:[I:SH /I//Irfee;ig g/lfzaldgse
129 JleiicTBUSI ¢ JECITUYHBIME TPOOSIMU E;Ifsﬂ /P/Ir?f:;(:)g S/If2a1d962
130 JleiicTBUSI ¢ JECITUUHBIMH IPpOOSIMU E:fsﬂ /P/Ig:;(;g S/I;ald;ﬂa
131 JleficTBUS ¢ IECATUYHBIMU APOOSIMU buomaorexa LHOK

https://m.edsoo.ru/f2aldb88




bubmuorexa [JOK

132 i 0
JICHCTBH ¢ ACCATHIHBIMH JPOOAMH https://m.edsoo.ru/f2ale0la
bu6mmoreka [IOK
133 i 0
JleliCTBUA € ACCATHIHBIMH APOOIMH https://m.edsoo.ru/f2alel 50
bu6mmoreka [IOK
134 i
3 JleiicTBHSI ¢ JECITHUHBIME TPOOSIMU hitps://m.cdsoo.rw/f2al 268
bu6mmoreka [IOK
1 .
35 JIeicTBHSI ¢ JECITHYHBIME TPOOSIMU hitps://m.cdsoo.rw/falc3da
bu6mmoreka [IOK
136 i 0
JLCHCTBHSL C AECATHIHEIMH ApOOAMH https://m.edsoo.ru/f2ale4f2
bu6mmoreka [IOK
137 i 0
JleficTBUS C IECATUYHBIMU APOOSIMU hitps://m.cdsoo.rw/fal c4f2
bu6mmoreka [IOK
138 i 0
JICHCTBHS C ICCATHHHBIMH APOOAMH https://m.edsoo.ru/f2ale5f6
bu6mmorexa [IOK
139 i 0
JICHCTBHS C ICCATHHHBIMH APOOAMH https://m.edsoo.ru/f2ale704
140 JleiicTBUSI ¢ JECITUUHBIMH TPOOSIMU
bu6mmorexa [IOK
141 O oOeif
KPYTJICHHE ACCATHHHBIX APObeH https://m.edsoo.ru/f2ale826
bu6mmoreka [IOK
142 i
OKpYTIeHHe IECATHIHBIX Apodei https://m.edsoo.ru/f2aleb50
bu6mmoreka [IOK
143 i
Oxpyriienue AecATHHbIX Apoeit https://m.edsoo.ru/f2alec68
144 OxpyrieHue AecATHUHBIX Apo0eit
145 Pemenne TeKCTOBBIX 3aj1a4, COAEPIKALTUX bubnmnoreka [JOK
npo6u. OCHOBHBIE 3a7]a4M HA IPOOH https://m.edsoo.ru/f2aled8a
146 Perrenre TeKCTOBBIX 3a1a4, COACPIKALTUX bubnmnorexa [JOK

npoOu. OcHOBHBIE 3a/1a4X Ha 1poou

https://m.edsoo.ru/f2alefl0




147 Perrenre TeKCTOBBIX 3a1a4, COACPIKALTUX bubnmoreka [JOK
npobu. OCHOBHBIE 3a71a4M HA IpOOH https://m.edsoo.ru/f2a1f028
148 Pemenue TeKCTOBBIX 3a/1a4, CONEPKALIUX bubnnoreka [HOK
npo6u. OcHOBHBIE 3a/1a4X Ha Ipoou https://m.edsoo.ru/f2alf136
149 Pemienue TekcTOBBIX 3a/1a4, COAEPIKALLINX
npobu. OCHOBHBIE 3a7]a4M HA IpOOH
150 Pemienue TeKCTOBBIX 33a7a4, COIEPKAIINX
npobu. OCHOBHBIE 3a71a4M HA IpOOH
151 KonTponbhas padora no teme "Jlecatuunbie bubnuoreka [IOK
apobu" https://m.edsoo.ru/f2alf23a
Muororpanauku. M3o00pakenue
152 MHOT'OI'PaHHUKOB. MoJies MpoCTpaHCTBEHHbIX bubmmorexa LHOK
P oA POCIp https://m.edsoo.ru/f2ala69a
Teln
MHuororpanauku. M3o0paxxenue
153 MHOT'OI'paHHUKOB. MoJienn MpoCTpaHCTBEHHbIX bubnnorexa LIOK
P oA POCIp https://m.edsoo.ru/f2alad2a
Ten
154 [IpsimoyronbHbBIN Napasuienenunen, Kyo. bubnnorexka [JOK
Pa3BépTku kyOa u nmapanienenumneaa https://m.edsoo.ru/f2ala802
155 [IpsiMoyrosibHbII Napauienenunesn, Kyo. bubnuoreka [IOK
Pa3BépTku kyOa u nmapanienenumneaa https://m.edsoo.ru/f2ala924
IIpakTuyeckas paborta no Teme "Pa3BépTka bubnnorexka [JOK
156 "
KyOa https://m.edsoo.ru/f2alaef6
157 O6bEM Kybda, TPSIMOYTOJILHOTO bubnuoreka [IOK
mapajuiesIennuIe1a https://m.edsoo.ru/f2alb09a
158 O06BEM KyOa, IPSIMOYTOJIBHOTO bubmuorexa [IOK
rapajuiesenunena https://m.edsoo.ru/f2a1b248
159 O0BEM KyOa, IPSIMOYTOJIBHOTO

Iapajiiejacnuicaa




O0BéM KybOa, TPSIMOYTOJIBHOTO

160 1

napajuiefienuneaa

[ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB
161 Kypca 5 kiacca, 0000IIeHe 3HaH i / 1 bubmmorexa LHOK

. https://m.edsoo.ru/f2alf76¢c

Bcepoccuiickas npoBepouHas pabota
162 Hroroas koHTpoabHas pabora / 1 bubnnoreka [HOK

Bcepoccuiickas npoBepouHas pabota https://m.edsoo.ru/f2a11924
163 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJOB 1 bubnuorexa [JOK

Kypca 5 kinacca, 00001ieHre 3HaHUH https://m.edsoo.ru/f2al faaa
L64 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B 1 bubnuoreka [IOK

Kypca 5 Kimacca, 00001eHre 3HAaHHUHA https://m.edsoo.ru/f2alfc08
165 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB | bubnnoreka [JOK

Kypca 5 kinacca, 00001IeHre 3HaHUH https://m.edsoo.ru/f2alfeec
166 IToBTOpEHME OCHOBHBIX MOHATHI U METOOB 1 bubnnorexa [HOK

Kypca 5 kinacca, 00001IeHre 3HaHUH https://m.edsoo.ru/f2a200a4
167 [ToBTOpEHME OCHOBHBIX MOHATUI U METOJIOB 1

Kypca 5 kiacca, 000011eH1e 3HaHUI
168 [ToBTOpPEHNE OCHOBHBIX MOHSATHI U METOJIOB | bubnmnoreka [JOK

Kypca 5 kinacca, 00001IeHre 3HaHUH https://m.edsoo.ru/f2a20118
169 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB 1 bubnnoreka [JOK

Kypca 5 kiacca, 00001IeHre 3HaHUH https://m.edsoo.ru/f2a20388
170 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB 1 bubnuoreka [IOK

Kypca 5 kinacca, 00001ieHre 3HaHUH https://m.edsoo.ru/f2a2069¢
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6 KJIACC

KosaunyecTBOo 4acoB DJIeKTPOHHbIE
Ne uudposbie
o/ Tema ypoka Beero Konrpoabnbsie IIpakruueckue B —
padoThI padoTsbI pecypeni
| Apudmerndeckue IeMCTBUS C MHOTO3HAYHBIMU 1 bubnmnoreka HOK
HATYypaJIbHbIMU YUCIIAMU https://m.edsoo.ru/f2a208ec
) Apudmernaeckue 1eiCTBUS ¢ MHOTO3HAYHBIMA 1 Bbu6mmoteka [JOK
HaTypaJbHbIMU YHCIIAMU https://m.edsoo.ru/f2a20aea
3 Apudmernaeckue 1eiCTBUS ¢ MHOTO3HAYHBIMA | bubnuoreka [IOK
HaTypaJIbHBIMU YUCIIAMU https://m.edsoo.ru/f2a2140e
4 Apudmernueckue 1eHCTBUS ¢ MHOIO3HAYHBIMU 1 bubnuorexa [IOK
HATypaJIbHBIMU YUCIIAMU https://m.edsoo.ru/f2a21580
5 Apudmernaeckue 1eHCTBUS ¢ MHOTO3HAYHBIMA | Bbu6motreka [JOK
HaTypaJIbHBIMU YHCIIAMHU https://m.edsoo.ru/f2a216de
6 Apudmernueckue eMCTBUS ¢ MHOTO3HaYHBIMU | bubmuoreka [IOK
HaTypaJIbHBIMU YUCIIAMU https://m.edsoo.ru/f2a2180a
7 UucnoBble BEIPAKEHHUS, TOPSAAO0K IEHCTBUH, 1 bubmmnoreka HOK
HCIOJIb30BaHUE CKOOOK https://m.edsoo.ru/f2a20c48
2 HucnoBble BbIpaXeHUsl, MOPAIOK JACHCTBHI, | bubmmoteka IIOK
HCIOJIb30BaHUE CKOOOK https://m.edsoo.ru/f2a20d6a
9 YucnoBble BbIpaXeHUsl, MOPSIOK AEHCTBHIA, |
HCIOJIb30BaHNE CKOOOK
10 HucnoBble BBIpaXeHUsl, MOPSAIOK JAEHCTBHM, 1
UCIOJIb30BaHUE CKOOOK
1 Uucnosble BBIPAKEHHUS, TOPSAOK IEUCTBUM, |

HUCIIOJIb30BaHME CKOOOK




bubnunoreka LIOK

12 OKpyIJIeHUE HAaTypaJILHBIX YUCET
pyT yP https://m.edsoo.ru/f2a21274
13 OkpyrieHre HaTypajabHbIX YUCEN
14 OxpyriieHre HaTypaJIbHbIX YUCENl
Jlenutenu U KpaTHBIE YKCIIa; HanOOIbIINN Bu6 10K
B HOJINOTEKA
15 0OIIMI IeTUTENb Y HauMEHBIIIEE 0011Iee
https://m.edsoo.ru/f2a22a3e
KpaTHOe
JlenuTeny U KpaTHbIC YHCIIa; HAaNOOIbIIHIA Bu6 LIOK
B NOJInOTEKA
16 OOLMI eNUTENb 1 HauMEHbIIIEE 0011Iee
https://m.edsoo.ru/f2a22b9c
KpaTHOe
JlenuTeny U KpaTHbIC YHCIIa; HAaNOOIbIIHIA Bu6 LIOK
B NOJInOTEKA
17 00IIMI IeJINTENIhL U HAaUMEHBIIIEE 0011Iee
https://m.edsoo.ru/f2a2340c
KpaTHOE
Jlenutenu U KpaTHBIE YKCIIa; HanOOIbIINN
18 00IIMI IeJIUTENhL U HAaNMEHBbIIIEE 0011Iee
KpaTHOE
JlenuTtenu U KpaTHbBIE YKCIIa; HAUOOIBIITHIA
19 00K IeUTENL U HAaUMEHBIIIEE 00IIee
KpaTHOE
JlenuTtenu U KpaTHbBIE YKCIIa; HAUOOIBIITHIA
20 00K IeUTENL U HAaUMEHBIIIEE 00IIee
KpaTHOE
bubmnorexa [IOK
21 JlenuMocTbh CyMMBI M IPOU3BEACHUS 3
https://m.edsoo.ru/f2a22d2c
Bbubnnorexa IHIOK
22 JlenuMocTbh CyMMBI M IPOU3BEACHUS 3
https://m.edsoo.ru/f2a23254
23 Hemenue ¢ ocraTkom




bubnunoreka LIOK

24 flenenue ¢ ocTaTkom https://m.edsoo.ru/f2a24104
25 Pernrenuie TeEKCTOBBIX 3a7a4 Bubmaorexa ITOK
https://m.edsoo.ru/f2a21e90
26 Permrenuie TeKCTOBBIX 3a0a4 bubnmorexa LHOK
https://m.edsoo.ru/f2a2226¢
27 Pemrenue TekCTOBBIX 3a7a4 bubnmorexa LHOK
https://m.edsoo.ru/f2a22412
28 Pemnrenue TeKCTOBBIX 3aa4 buGnuorexa [IOK
https://m.edsoo.ru/f2a226¢2
29 Pemnrenue TekCcTOBBIX 3aa4 buGnuorexa [IOK
https://m.edsoo.ru/f2a228a4
30 KonTponbnas padota no teme "HarypanbHble Bbu6mmoteka [JOK
gucia" https://m.edsoo.ru/f2a242a8
31 [lepnenqukynsapHbIe IPSAMBIE bubmmorexa LIOK
https://m.edsoo.ru/f2a24442
32 [IepnenukynspHbIe IPSMBIE brbmmorexa [TOK
https://m.edsoo.ru/f2a24596
bubmmoteka IIOK
33 Hapannenbipic npamere https://m.edsogru/f23248d4
bu6mmoteka IIOK
34 HapannensHpie mpsmbie https://m.edsofm/fZa24a32
PaccTosinue mex ByMS TOUKaMH, OT TOYKH
35 710 TIPSIMOM, z[nHHI;ny;p};upyTa Ha KBaJpaTHOU bubmorexa [IOK
cetie https://m.edsoo.ru/f2a24776
Paccrosinne Mexay 1ByMst TOUKaMH, OT TOUKH
36 710 TIPSAMOM, JUIMHA MapUIpyTa Ha KBaJpaTHON

CCTKC




Paccrosnaue MCKAY ABYMs TOYKaMH, OT TOYKU

37 JI0 IPSIMOM, JUTMHA MapuIpyTa Ha KBaApaTHOMN bubmorexa [IOK

ek https://m.edsoo.ru/f2a24eb0
18 OObIKHOBEHHAs APOOb, OCHOBHOE CBOHCTBO bubnmnoreka HOK

Ipobwu, CoKpaiieHue apooeit https://m.edsoo.ru/f2a261fc
19 OObIKHOBEHHAs IpOOb, OCHOBHOE CBOWCTBO bubnmnoreka HOK

Ipo0u, COKpalieHue apooei https://m.edsoo.ru/f2a26670
40 OObIkHOBEHHAas APOOb, OCHOBHOE CBOHCTBO bubmmoreka [JOK

IpoOH, COKpaleHue apooei https://m.edsoo.ru/f2a26936
A1 OObIKHOBEHHAs APOOb, OCHOBHOE CBOHCTBO bubnnorexa [JOK

Ipo0u, CoKpalieHue 1pooei https://m.edsoo.ru/f2a26ab2
42 CpaBHeHuE U ynopsA04uBaHue Ipodeit bubmmorexa LIOK

https://m.edsoo.ru/f2a2721e
43 CpaBHeHHE U YIOPsIOYMBAaHUE IpoOeit bubmmorexa [IOK
https://m.edsoo.ru/f2a2749¢

44 CpaBHeHue U ynopsiAourBaHue Ipooeit ngs?;;f:;igrou/l;azﬁac
45 JlecsiTuaHbie TPOOU M METPUUECKasi CUCTEMA bubmuoreka [JOK

Mep https://m.edsoo.ru/f2a2638c
46 JlecsaTuuHble ApoOU M METpUYecKas cucTeMa

Mep
47 Apudmernueckue 1eHCTBUS ¢ OOBIKHOBEHHBIMU bubmmnoreka HOK

U JIECATUUHBIMU IPOOSMU https://m.edsoo.ru/f2a276c4
43 Apudmernueckue AecTBHS ¢ 0ObIKHOBEHHBIMU bubmuorexa [IOK

U JECATUYHBIMH IPOOSIMHU https://m.edsoo.ru/f2a277dc
49 Apudmernueckre AeUCTBUS ¢ OOBIKHOBEHHBIMHU bubmuoreka [IOK

n J€CATUYHBIMU )IpO6$IMI/I

https://m.edsoo.ru/f2a27d40




Apudmernieckre IeHCTBHS ¢ OOBIKHOBEHHBIMU

bubnunorexa LIOK

50
U JECATUYHBIMH JIPOOSIMHU https://m.edsoo.ru/f2a27ec6
51 Apudmerndeckre IeHCTBHS ¢ OOBIKHOBEHHBIMH bubnuoreka [JOK
U ICCATUYHBIMU JPOOSIMH https://m.edsoo.ru/f2a27c¢00
bub6nmoreka [IOK
2
> OrHomenne https://m.edsoo.ru/f2a282¢2
53 OTtHomeHne
54 JleneHue B JaHHOM OTHOIIICHUH bubmorexa HOK
a https://m.edsoo.ru/f2a28448
55 JleneHue B JaHHOM OTHOIIICHUH
bubnunoreka LIOK
56 Macrrra0, mporo
HITan, HponopHi https://m.edsoo.ru/f2a28a7e
bubnunoreka LIOK
57 M 5]
ACTIITan, NpOHOpHHA https://m.edsoo.ru/f2a28¢22
bubnunoreka LIOK
58 I1
OHATHE fporienTa https://m.edsoo.ru/f2a28d76
bubnmorexa LIOK
59 ITonsTue nporeHTa
pol https://m.edsoo.ru/f2a28efc
60 Beluncrnenne nporeHTa oT BEJIMYUHBI U bubmmnoreka HOK
BEJIMYUHBI 110 €€ IIPOLICHTY https://m.edsoo.ru/f2a29064
61 Brrunciienne nporeHTa OT BEJIMYHUHbI U bubmuoreka [JOK
BEJIMYWHBI IO €€ TTPOLEHTY https://m.edsoo.ru/f2a291e0
2 Brluucnenue nponeHTa oT BEJIMYUHBI U
BEJIMYUHBI TI0 €€ TIPOIICHTY
63 Brluucnenue nponeHTa oT BEJIMYUHBI U
BEJIMYUHBI IO €€ MPOLICHTY
64 Pemenue TeKCTOBBIX 3a/1a4, COACPKAIIMX but6mmoreka [IOK

JpOOH ¥ TIPOLICHTHI

https://m.edsoo.ru/f2a26512




65 Perrenre TeKCTOBBIX 3a1a4, COACPIKALTUX bubmmoreka [JOK
JIPOOH U TIPOLICHTHI https://m.edsoo.ru/f2a2818c

66 Pemenue TeKCTOBBIX 3a/1a4, CONEPKALIUX bubnmnoreka HOK
JIpoOH U TIPOIICHTHI https://m.edsoo.ru/f2a29546

67 Pemienue TeKCTOBBIX 3a/1a4, COACPKAIIMX bubnunoreka LIOK
JPOOH ¥ TIPOLICHTHI https://m.edsoo.ru/f2a29a46

68 Perrenre TeKCTOBBIX 3a1a4, COACPIKALTUX bubmmoreka [JOK
JIPOOH U TIPOLICHTHI https://m.edsoo.ru/f2a29bea

" " Bbu6mmoteka [JOK
69 Kontponbnas padota o teme "J[podu hitps-//m.c dsofm a29d34

Bu6moreka [JOK
70 OceBas cummerpus. LlenTpanbHas cuMMeETpHs hitps-//m.c dsoclfru 325092

71 OceBas cummertpus. LlenTpanbHas cuMMeTpHs bubmorexa LIOK
https://m.edsoo.ru/f2a25428
72 [TocTpoenne cuMMETpUYHBIX GUTYD ngj;;f;igﬁizazszca
73 [TocTpoeHne cuMMETPUYHBIX GUTYD ngg;ifg;gz/};azsﬁc

74 ITpakTruyeckas padorta no Teme "OceBast bubmuoteka [IOK
cummerpus” https://m.edsoo.ru/f2a2598¢

75 CuMMeTpHs B IPOCTPAHCTBE bubamorexa LOK
https://m.edsoo.ru/f2a25ae0

76 [Tpumenenue OyKB AJ1s 3aITUCH bubmmnoreka HOK
MaTE€MaTUYECKUX BBIPAXKCHUHN U IIPEIII0KEHUN https://m.edsoo.ru/f2a2b274

77 BbykBeHHbIE BBIpQXKEHUS U YHCIIOBBIE bubmuoreka [IOK
MOJICTAHOBKH https://m.edsoo.ru/f2a2b972

73 bykBeHHbIE paBEHCTBA, HAX0XKJIEHUE bubmuoteka [IOK

HEHU3BCCTHOI'O KOMIIOHCHTA

https://m.edsoo.ru/f2a2bada




79 bykBeHHbIE paBEHCTBA, HAX0XK/ICHUE Bu6mumoteka [JOK
HEU3BECTHOIO KOMIIOHEHTA https://m.edsoo.ru/f2a2bbe8
bubmmorexa LIOK
80 Dopmysbi https://m.edsofru/ﬂa2bd14
bubmmorexa LIOK
81 Dopmysbi https://m.edsofru/ﬂa2be40
%) YeTbIpEXyrolbHUK, TPUMEPHI Bu6muoteka [JOK
YETBIPEXYTOJIbHUKOB https://m.edsoo.ru/f2a2al9e
23 [IpssMoyronbHUK, KBaJpaT: CBOMCTBAa CTOPOH, bubnuoreka [IOK
YIJIOB, THArOHAJICH https://m.edsoo.ru/f2a2a2f2
84 [IpsiMOyroibHUK, KBapaT: CBOMCTBA CTOPOH,
YIJI0B, IMAaroHaJIeu
85 N3mepenue yrinos. Buasl TpeyrojbHUKOB ngg;;f;;gﬁ};a naT5c
86 W3mepenue yrioB. Buspl TpeyroiabHUKOB ngjﬁ;f;;ggéazab%
87 IIepumMeTp MHOTOYrOJIbHUKA bubmmorexa LIOK
https://m.edsoo.ru/f2a29eb0
88 IIepumMeTp MHOTOYroJIbHUKA
&9 [Tnomans purypsr
90 [Tnomans Gurypst
01 ®opmyIbl EpUMETpa U MIIOLAAN
MPSIMOYTOJIbHHUKA
9 dopmyIibl IEpUMETpa U MIIOLAAH
MPSIMOYTOJIbHHUKA
93 [TpubnuxEénHoe n3MepeHue miomanu Guryp
94 [IpakTuueckas pabora no teme "Ilnomans bubmuoteka [IOK

prraH

https://m.edsoo.ru/f2a2ae8¢




Konrtponsnas padora no reme "Bripaxkenus ¢

95 "
OykBaMu. OUTYPHI HA TIJIOCKOCTH
bubnunorexa LIOK
%6 Hessie amcra https://m.edsoo.ru/f2a2bf6¢c
bubnunoreka LIOK
7 Hessie amcra https://m.edsoo.ru/f2a2c07a
bubnunoreka LIOK
o8 Hessie umera https://m.edsoo.ru/f2a2c17¢
Monynb 4yncna, reoMmeTpudeckas bubnunoreka LIOK
99
HMHTEpHIpeTanus MOLYJIs https://m.edsoo.ru/f2a2¢886
100 Monynb yncia, reoMeTpudeckas bubnuoreka [IOK
HMHTEpHIpeTanus MOLYJIs https://m.edsoo.ru/f2a2ca3e
101 Moayib uncia, reoMeTpuIecKas bu6nmorexa LIOK
HUHTEpIIpEeTALAs MOLYIIA https://m.edsoo.ru/f2a2cba6
102 Mopynb uncia, reoOMeTpruyecKas
WHTEpIpeTaIus MOy
103 Mopynb uncia, TeoOMeTpruyecKas
WHTEPIIPETAIIS MOTYJISI
104 YucoBble TPOMEKYTKH
105 [TonoxurenpHbIE U OTPULIATEIIBHBIC YUCIIA
106 [TonoxuTenpHbIE U OTPULATEIBHBIC YUCIIA
CpaBHEHHE MOJTOKHUTENBHBIX U OTPULIATEIBHBIX bubmmnoreka HOK
107
qHUCeNn https://m.edsoo.ru/f2a2ce30
108 CpaBHEHHE MOJOKUTEITBHBIX U OTPUIIATEIIbHBIX bubmmnorexa [JOK
qucen https://m.edsoo.ru/f2a2¢f48
109 CpaBHEHME MOJOKUTENBHBIX U OTPULIATENIbHBIX

YHUCCJI




CpaBHeHI/Ie MOJIOKHUTCIIBHBIX U OTPULATCIIBHBIX

110
qHcen
11 CpaBHEHHE MOJOKUTENBHBIX U OTPULIATEIIBHBIX
qHUCen
Apudmernueckue T1eUCTBUS C
112 MOJ0KUTEIbHBIMHA U OTPUIIATEIILHBIMHU bubnmorexa LHOK
P hitps://m.edsoo.ru/f2a2d830
qUCcIaMU
Apudmernueckue T1eUCTBUS C
bubnunoreka LIOK
113 MOJIOKUTEIBLHBIMU U OTPULIATEIIbHBIMHU
https://m.edsoo.ru/f2a2d984
JHUCcIIaMHU
Apudmernueckue neiicTBus ¢
114 MOJIOKUTEILHEIMA U OTPULATEIIEHBIMU buGnuorexa [IOK
P https://m.edsoo.ru/f2a2dab0
JHUCcIIaMHU
Apudmernueckue neiicTBus ¢
115 MOJIOKUTEILHEIMA U OTPULATEIILHBIMU bubnmorexa [IOK
P https://m.edsoo.ru/f2a2ddee
qUCIIaMU
ApudmeTrnueckue IeiCTBUS C
116 MOJIOKUTEIILHBIMU U OTPHUIIATESIbHBIMHA bubnmorexa [IOK
B3 https://m.edsoo.ru/f2a2defc
qUCIIaMU
ApudmeTrnueckue IeiCTBUS C
117 MOJ0XKUTEIBHBIMHA U OTPUILIATEIILHBEIMU bubnuorexa [IOK
p https://m.edsoo.ru/f2a2e384
YHUCIIaMHU
Apudmernueckue NeiCTBUS C
118 MHOJIOKUTEIBHBIMU U OTPULATEILHBIMU bubmmorexa TIOK
p https://m.edsoo.ru/f2a2e510
YHUCIIaMU
Apudmernueckue neiCTBUS C
but6mmoreka [IOK
119 IIOJIOKUTEIBHBIMU U OTPULIATEIIEHBIMU

qucjiaMu

https://m.edsoo.ru/f2a2e762




120

Apudmernueckne ISHCTBHS C
MOJIOKUTEIBHBIMU M OTPULIATEIbHBIMU
YHCIIaMH

bubnunoreka LIOK
https://m.edsoo.ru/f2a2eb90

121

Apubdmernieckne IeHCTBUS C
MOJIOKUTEITHFHBIMU U OTPHIIATEIHLHBIMU
qHUCIIaMU

bubnunorexa LIOK
https://m.edsoo.ru/f2a2ecf8

122

123

124

Apudmernueckue T1eUCTBUS C
MOJIOKUTEIBHBIMHU U OTPHUIATEIIbHBIMU
YUCIaMHU

Apudmernueckue T1eUCTBUS C
MOJIOKUTETIBHBIMU U OTPUILIATEIHHBIMU
qHclIaMu

Apudmernueckue T1eUCTBUS C
MOJIOKUTETIBHBIMU U OTPULIATEIHHBIMU
qHclIaMu

bub6nmoreka [IOK
https://m.edsoo.ru/f2a2eel0

bubnuoreka [{OK
https://m.edsoo.ru/f2a2{248

125

Apudmernueckue IeUCTBUS C
MOJIOKUTEITBHBIMHU M OTPHUIATEIIbHBIMU
YUCIaMHu

126

127

128

Apudmernueckue I1eUCTBUS C
MOJIOKUTETLHBIMHU M OTPHUIATEIIbHBIMU
YUCITaMHU

Apudmernueckue neiicTBus ¢
MOJIOKUTETBHBIMH U OTPULIATEIEHBIMU
qrclIaMu

Apudmernueckre 1eHCTBUS C
MOJIOKUTEIBHBIMH U OTPULIATEIEHBIMU
qHCcIaMU




Apudmernueckne AeHCTBUS C

129 MOJIOKUTEIBLHBIMU U OTPULIATEIIbHBIMHU
qHclIaMu
Apudmernueckne ISHCTBHS C
130 [10JIO)KUTEIIbHBIMU U OTPULIATEIbHBIMU
YuCIaMu
131 Pemrenue TekCTOBBIX 3a7a4 bubnmorexa LHOK
https://m.edsoo.ru/f2a3035a
bubmmoreka [JOK
132 Pemenue TekcToBBIX 33124 hitps://m.c dsoclfru 133042
bubmmoreka [JOK
133 Pemenue TekCTOBBIX 337124 hitps://m.c dsoclfru 1£3305¢4
134 Perttenuie TEKCTOBBIX 3a7a4 buGnuorexa LIOK
https://m.edsoo.ru/f2a30706
KonTponbnas pabota no Temam "byKkBeHHbIE
135 BbIpakeHus. [lomoxurenbusie U
OTpULIaTENbHbIE yncaa'
136 [IpssMoyronbHas cucTeMa KOOpAUHAT HA bubmmnoreka HOK
TUIOCKOCTH https://m.edsoo.ru/f2a30cab
137 KoopanHaTsl TOUKH Ha MJIOCKOCTH, abciucca u bubmuoteka [IOK
opauHaTta https://m.edsoo.ru/f2a311d8
bubnmnorexa [JOK
138 CronbuaTble ¥ KPYroBble JHarpaMMbl hitps://m.c dsogru £a3178¢
139 IIpakTryeckas pabora no Teme "[locTpoenue bubmuoreka [IOK
auarpamMm” https://m.edsoo.ru/f2a318ae
Pemenne TeKCTOBBIX 3aj1a4, COAEPIKALTUX
140 JaHHbBIE, MPECTaBIEHHBIC B TAOMUIAX U HA

AuarpaMmmax




Pemenne TeKCTOBBIX 3a1a4, COACpIKAINX

141 JaHHBIE, MIPEICTaBICHHBIC B TAOIUIIAX M HA
JarpaMmax
[IpssMOyToNBHBINA HapaIeaennien, Kyo,
142 I pnsMgT nupaMuIa EOH C, [UJINH, yma u bubmorexa [IOK
P > TTHPaMia, ve AP, Hap https://m.edsoo.ru/f2a319c6
chepa
IIpssMoyronsHBIM Napajienenunes, Kyo,
143 I pnsM;Ir nupaMuaa EOH C, IIUJINH, yma u bubmorexa OK
DH3Ma, THpaMiia, KOHye, THHAp, tHap https:/m.edsoo.ru/f2a3 1afc
chepa
bubnuoreka [IOK
144 N300
300pakeHe MPOCTPAHCTBEHHBIX (PUTYD hitps://m.cdsoo.ru/f2a3206a
145 N306paxkeHne npocTpaHCTBEHHBIX QUTYP
146 [Tpumepsl pa3BEPTOK MHOTOTPAHHUKOB,
UWIMH]IpA U KOHYyCca
147 [IpakTuueckas padbora no teme "Coznanue bubnuorexa [IOK
Mojieiell MpOCTPaHCTBEHHBIX Quryp" https://m.edsoo.ru/f2a3252¢
bu6nmorexa LIOK
148 IT OBnéMa; 0B
oHsITHE 00BEMA; CTMHUIIBI H3MEPEHUsT 00BEMA hitps:/m.edsoo.ru/f2a32 1c8
149 OO0BEM NMPSAMOYTOIBHOTO NapayieNenunesa, bubmuoreka [IOK
Ky0a, hopmysel 00bEMa https://m.edsoo.ru/f2a3234e
150 OO0BEM IIPSIMOYTOJILHOTO TIapasuiesenuIe1a,
Ky0a, popmyibl 06bEMa
[ToBTOpEHNE OCHOBHBIX MOHSATUIA U METOJIOB
151 KypcoB 5 1 6 kKi1accoB, 0000IIeCHIE U bubmorexa [IOK
yp T B https://m.edsoo.ru/f2a3288
cHUCTeMaTH3aIusl 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB
bu6nunorexa LIOK
152 KypcoB 5 1 6 KiaccoB, 00001eHne n

cUCTEMaTH3aINsI 3HAaHUH

https://m.edsoo.ru/f2a32a9¢




[ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB

bubnunoreka LIOK
153 KypcoB 5 u 6 kiaccoB, 00001IeHe U
P . - https://m.edsoo.ru/f2a32bd2
CHCTEMAaTH3alUs 3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB
154 KypCOB 5 1 6 Kj1accoB, 00001IeHEe U bubmorexa LOK
P . https://m.edsoo.ru/f2a3312c¢
cHCTEMAaTH3alus 3HAHUI
[ToBTOpEHNE OCHOBHBIX MIOHATHA U METOIOB
155 KypCOB 5 1 6 Kj1accoB, 00001IeHEe U bubmmorexa LOK
P o https://m.edsoo.ru/f2a33352
cHCTEMAaTH3alus 3HAHUI
[ToBTOpPEHNE OCHOBHBIX MOHSITHI U METOJIOB
156 KypcoB 5 1 6 xiiaccoB, 00001IeHne u Bubmiorexa OK
yp s https://m.edsoo.ru/f2a33596
cHCTEMAaTH3aIus 3HaHU!
[ToBTOpPEHNE OCHOBHBIX MOHSITHI U METOJIOB
157 KypcoB 5 1 6 xiiaccoB, 00001IeHne u buGnuorexa [IOK
yp s https://m.edsoo.ru/f2a33780
CHCTEMAaTH3alUs 3HAHUH
[ToBTOpEHME OCHOBHBIX MOHATUI U METOJIOB
158 KypcoB 5 1 6 Ki1accoB, 0000IIEHNE U bubmmorera OK
P T https://m.edsoo.ru/f2a338b6
CHCTEMAaTH3aIUs 3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB
159 KypcoB 5 1 6 Ki1accoB, 0000IIEHNE U bubmorexa LHOK
P o https://m.edsoo.ru/f2a339ce
CHCTEMAaTH3alUs 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATHI U METOIOB
160 KypcoB 5 1 6 Kj1accoB, 000011eHIE U bubmuoreka [IOK
cucTeMaTu3arus 3Hanui / Becepoccuniickas https://m.edsoo.ru/f2a33ad2
IpoBepoyHas pabora
161 HToroBast KOHTpOJIbHAs paboTa / bu6muoreka [JOK

Bcepoccuiickas npoBepouHas paboTta

https://m.edsoo.ru/f2a33bd6




[ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB
162 KypcoB 5 1 6 KiaccoB, 00o01eH1e u
CHCTEeMaTH3alus 3HaHUI

bubnunoreka LIOK
https://m.edsoo.ru/f2a33f46

[ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB

bubnunorexa LIOK
163 KypCOB 5 1 6 Kj1accoB, 00001IeHEe U 1
P o - https://m.edsoo.ru/f2a340b8
CUCTEMATHU3AINI 3SHAHUN
[ToBTOpEHNE OCHOBHBIX MOHSITHI U METOJIOB
164 KYpCOB 5 1 6 Ki1accoB, 0000IIeHNE U 1 bubmaorexa LIOK
P T = https://m.edsoo.ru/f2a3420c
CHUCTEMATHU3AINI SHAHUN
[ToBTOpPEHNE OCHOBHBIX MOHSITHI U METOJIOB
165 KypcoB 5 1 6 xiiaccoB, 00001IeHne U 1 Bubmorexa IIOK
P e https://m.edsoo.ru/f2a3432¢
CUCTEMAaTH3alNs 3HAHUI
[ToBTOpPEHNE OCHOBHBIX MOHSITHI U METOJIOB
166 KypcoB 5 1 6 xiiaccoB, 00001IeHne u 1 Bubmzorexa IOK
P e https://m.edsoo.ru/f2a34478
CUCTEMATH3AalNs 3HAHUN
[ToBTOpEHME OCHOBHBIX MOHATUI U METOJIOB
167 KypcoB 5 u 6 kiaccoB, 00001eHre u 1
CHCTEMAaTH3aIUs 3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB
168 KypcoB 5 u 6 xj1accoB, 00001eHne u 1 Bubmorexa IIOK
P e https://m.edsoo.ru/f2a3482¢
CUCTEMATHU3AINI 3SHAHUN
[ToBTOpEHNE OCHOBHBIX MOHSITHI U METOJOB
169 KypcoB 5 1 6 Ki1accoB, 0000IIeHNE U 1 Bubmorexa LIOK
P e https://m.edsoo.ru/f2a34950
CUCTEMATH3AINA SHAHUI
[ToBTOpEeHNE OCHOBHBIX MOHSITHI U METOJOB
170 KyYpCOB 5 1 6 Ki1accoB, 0000IIeHNE U 1 BrbmroTexa [IOK
P . https://m.edsoo.ru/f2a34d2e
CHCTEMATH3aIUs 3HAHUH
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 170




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

5 KIIACC
Kon .
IDOBEDSIEMOLr0 IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
poBep 00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus
pe3yJbTara

1
1.1

Yucia 1 BEIUUCIIEHUS

[lonumarb W 1paBUIBHO YHOTPEOIATH TEPMHUHBI, CBSI3aHHBIE C
HaTYypaJbHBIMH YU CIaMH, OOBIKHOBEHHBIMH U AECATUUYHBIMU APOOSIMHU

CpaBHI/IBaTB U ynopdgaaoduBaTb HATypaJbHBIC 4YHCIJId, CPABHUBATHL B

1.2 MIPOCTEHIINX CIIydasix OOBIKHOBEHHBIE IPOOH, IECATUUHbIE TPOOH
CooTHOCUTH TOYKY Ha KOOPAMHATHOM (YMCIIOBOM) TpAMOM C
1.3 COOTBETCTBYIOLIMM €W YHCIOM U H300pakaThb HaTypallbHble 4YMCIa
TOYKAMH Ha KOOPAMHATHOM (YUCIIOBO) IpsIMOM
14 BemonsaTe apupmeTnyeckue ACHCTBHS ¢ HATypaJlbHBIMU YUCIIAMH, C
OOBIKHOBEHHBIMH JIPOOSIMU B MPOCTEHINNX CITydasix
1.5 BbInonHATE NIpOBEpKY, IPUKHUJIKY Pe3yIbTaTa BHIYMCICHUN
1.6 OxpyrisiTh HaTypaibHbIE YHCIIA
2 Pemrenuie TeKCTOBBIX 3a0a4
21 Pemarp TekcToBbIe 3a1aun apu(PMETHUECKUM CIIOCOOOM U € TIOMOIIIbIO
' OpPTraHU30BaHHOTO KOHEYHOT0 Nepebopa BceX BO3MOMKHBIX BAPHAHTOB
29 Pemarp 3amaum, coneprkamue 3aBUCMMOCTH, CBSI3bIBAIOIINE BETUYHUHBIL:
CKOpPOCTb, BpeMsl, pacCTOSIHHE, 1IeHa, KOJIMYECTBO, CTOUMOCTh
23 Hcnonbs30BaTh KpaTKUE 3alUCH, CXEMBbI, TaOJIUIbl, 0003HAUEHUS TPHU
pELIeHNH 3314
[lonb30BaTbcsl OCHOBHBIMU E€IUHUIIAMH HM3MEPEHHUs: II€Hbl, MAacchl,
24 paccTosiHUsA, BPEMEHHU, CKOPOCTH, BbIpaXKaTb OJAHU €AVHMIIBI BEJINYUHBI
yepes Ipyrue
N3Bnekars, aHaJIM3UPOBATb, OLICHUBATh uH(popMaIuio,
25 NpeACTaBIeHHyl0 B Tabnuue, Ha  croiOyaroil  nuarpamme,
MHTEPIPETUPOBATh MPEJCTaBICHHbIE JaHHbBIE, HCIOJIb30BaTh JaHHbBIE
IIPU pELICHUN 3a]a4
3 Harnsgnas reomerpust
31 [lonp30BaTbCs reOMETPUUECKUMH MOHITHSIMH: TOUYKA, IIpsiMasi, OTPE30K,
JIy4, YrOJl, MHOTOYTOJIbHUK, OKPYXHOCTb, KPYT'
39 [IpuBoUTE MpUMEpPHI 0OBEKTOB OKPYKAIOIIETO0 MUPa, UMEIOIINX (HOopMy
' M3YYEHHBIX T€OMETPUUECKUX (pUryp
Hcnonb30BaTe TEPMUHOJOIHIO, CBSI3aHHYKO C yIVIAaMU: BeEpIIMHA
33 CTOPOHA; C MHOTOYI'OJIbHUKAaMU: yroJl, BEPILINHA, CTOPOHA, IUAarOHAJIb; C
OKPY’KHOCTBIO: PaJiyC, TUAMETP, LIEHTP
3.4 N300paxaTh N3y4yeHHbIE T€OMETPUUECKUE (PUTYpPhl HA HETMHOBAaHHON U

KJIETYaTOM Oymare ¢ HOMOILBIO IIUPKYJIS ¥ TUHEHKH




3.5

HaXO,I[I/ITB AJIWHBI OTPE3KOB HEMIOCPECACTBCHHBIM HU3MEPCHHUEM C
IIOMOIIBIO JII/IHef/'IKI/I, CTPpOUTHL OTPE3KU 3aJIaHHOM IJIMHBL; CTPOUTH
OKPYXHOCTb 3aJaHHOI'O paJnyca

3.6

3.7

3.8

Hcnons3oBaThk cBOICTBA CTOpPOH M YIJIOB IPAMOYI'OJIbHHUKA, KBaJpaTa
IJI UX MTOCTPOCHU S, BBIYMCIICHUSA TIOIIAAN U IICPUMECTPaA

BbIuucnate mepuMerp M IUIOMAAb KBaapara, MpsiMOYrolbHUKA, GUTYP,
COCTAaBJICHHBIX W3 TPSAMOYTOJIFHHKOB, B TOM uucie uryp,
n300pakEHHBIX HA KJIETYATOU Oymare

[Tonmp30BaTbcsi OCHOBHBIMH METPHUYECKUMH EAMHUIAMH H3MEPEHUS
JUTUHBI, TUTOIIIA TH; BEIpaXKaTh OJJHH €IMHHIIBI BEIMYMHBI Yepe3 Ipyrue

3.9

Pacnio3naBate napamienenunesi, Ky0, MCHOJIb30BaTh TEPMUHOJOTHIO:
BepIIMHa, pebpo, TpaHb, W3MEPEHHS; HAXOJUTh H3MEPEHUs
napajesenunea, Kyoa

3.10

Beraucnare 00bEM KyOa, mapajuienenuresa mo 3aJaHHbIM H3MEPEHHSM,
110JIb30BaThCs €IMHUIIAMU U3MEPEHUs 00bEMa

3.11

Pemarn Heclno)xHbBIC 3ala4ui Ha UBMCPCHUC I'COMCTPUYCCKHX BCIIMYUH B
IMPAKTUYCCKUX CUTYyaAllUAX

Kon
MPOBEPSAEMOro
pe3yJbTara

1

1.1

1.2

1.3

6 KJIACC

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs

Yucna 1 BEIUUCIIEHUS

3HaTh ¥ MOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUAAMHU YHCEIN
U crioco0aMM MX 3alMcH, MepexoauTh (€CIHU 3TO BO3MOXHO) OT OJHOM
(hOpMBI 3aIIUCH YUCIIa K IpYroi

CpaBHI/IBaTI) U ynopsaaodyuBaTb OCJIbIC YHUCIIA, OOLIKHOBEHHBIE U
JACCATUYHBIC I[pO6I/I, CpaBHHUBATH YKUCJIa OJHOI'O U pa3HBIX 3HAKOB

BI)IHOJ'IHSITI), COYCTasA YCTHBIC U TMCbMCHHBIC HpI/IéMI)I, aqu)MCTHqGCKHG
,Z[eI\/’ICTBI/IH C HATypaJIbHbBIMU H LCJIBIMH YHUCIIaMU, OOBLIKHOBEHHBIMH U
JACCATUYHBIMH I[pO6$[MI/I, IMOJIOKUTCIBHBIMA W OTPULATCIIbHBIMU
qucjiaMu

1.4

BprunciiaTe 3HaYEHUs YHCIIOBBIX BBIPAKEHUH, BBIIOJIHATh IPUKUIKY U
OIICHKY pe3yibTaTa BBIYUCIICHHUI, BBITIOJHATh MPeoOpa3OBaHMs
YHCIIOBBIX BBIPAYKEHUI HA OCHOBE CBOMCTB apr(pMETHUECKUX JACUCTBUN

1.5

1.6

1.7

OprrJ'I}ITB OCIJIbIC YU CJIa U JCCATHYHBIC I[p06I/I, HaXoauThb HpI/I6HI/I)KCHI/ISI
YHUCCJI

COOTHOCHUTH TOYKY Ha KOOPJIWHATHON IPSIMOM C COOTBETCTBYIOIIMM €U
YUCIOM M HM300paXkaTh 4YMCIIa TOYKAMU HAa KOOPAMHATHOM MPSMOI,
HaxOJIUTh MOJYJIb YUCIIA

CooTHOCUTH TOYKY B MPSAMOYIOJIBHOW CHCTEME KOOpPAMHAT C
KOOPAMHATAMH 3TOM TOYKHU

1.8

OKpyTJIATH 1IEJIbIC YHCIIAa U IECATUYHBIE TPOOU, HAXOAUTH MPUOIMKCHHS
qucen

YucnoBble U OyKBEHHBIE BHIPAKECHUS




2.1

IlonmMmate u y1'IOTp66J'I$ITI> TEPMHHBI, CBA3aHHBIC C 3allMCbIO CTCIICHU
qucia, HaXOOUThb KBaJapaT u Ky6 4qHrcCia, BBIYUCIIATh 3HAYCHHUA YK CIIOBBIX
BBIpa)KCHHfI, COACpKAIINX CTCIICHU

2.2
23

24

2.5

Ilons30BaThCs IIpU3HAKaMH JCJIMMOCTH, pPaCKIaAblBaTb HATypPaJIbHBIC
4yuciia Ha IMPOCThIC MHOXUTCIIN

[Tonp30BaTbes MacITaboOM, COCTABIISAT MPOTIOPLUU U OTHOILICHHS

Hcnonb3oBare OykBBI Jisi  OOO3HAYCHHUS YHCEN TMPU  3aMUCH
MaTEeMaTHYECKUX BBIPAKEHUM, COCTaBISATh OYKBEHHBIE BBIPAKEHUS U
(hOopMyIIbI, HAXOUTH 3HAYCHUST OYKBEHHBIX BBIPAKCHUN

Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA
Perrenuie TeKCTOBBIX 3a7a4

3.1

Pemars MHOTOIIIArOBBIE TEKCTOBBIC 3aJaUN apI/I(bMeTI/I‘leCKI/IM crmocobom

3.2

Pemarsn 3a/laud, CBA3aHHBIC C OTHOIICHHUCM, IMPOIOPLHHUOHAIBHOCTBIO
BCJIMYHH, TMMPOLCHTAMH, PCIIATH TPHU OCHOBHBIC 3aJa4dMd Ha I[pO6I/I n
IIPOLCHTBI

33

Pemarp 3amaum, conepkamue 3aBUCUMOCTH, CBSI3bIBAIOLINE BEJIUYHMHBIL:
CKOpPOCTb, BpEMsl, pAacCTOSHHE, LEHY, KOJIMYECTBO, CTOMMOCTb,
IIPOU3BOIUTEIIBHOCTbD, BpeMmH, 00bEM paboThI, UCIOJIB3YS
apupMeTHUeCKrue JEHCTBUA, OLEHKY, NPUKHUIKY; II0JIb30BaThCS
€AMHULIAMU U3MEPEHUS COOTBETCTBYIOLINX BEJIUYHH

34

CocTaBiaTh 6y1(BeHHLIe BBIPAXKCHUA 110 YCJIIOBHIO 3a/1a4n

3.5

3.6

W3Bnekars uHpOpMaIio, MPEACTABICHHYIO B TaOJIMIAX, HA JIMHEHHOM,
CTonO4aTod WO  KpPYroBOM  auarpamMmax,  HHTEpHpPETHPOBATH
MPEACTABJICHHBIC JAHHBIC, UCIIOJIb30BATh JAHHBIE MTPU PELICHUU 33124

[IpeacraBnsate wHGOPMAIIMIO C TIOMOIIBIO TaOIHUI, JWHEWHOH |
CTONOUYaTON TUarpamm

Harnsagnasr COMCTpUA

4.1

[IpuBOAUTE MpUMEPHI 0OBEKTOB OKPYKAIOLIET0 MUPA, UMEIOLINX (GOpMYy
M3YYEHHBIX TE€OMETPUYECKHX IUIOCKUX M IPOCTPAHCTBEHHBIX (uUryp,
IIPUMEPHI PaBHBIX U CUMMETPUYHBIX (UTYp

4.2

N300pakaTh C TMOMOULIbIO IUPKYJS, JMHEHKH, TpPAHCIOPTUpAa Ha
HEJIMHOBAaHHOM ¥ KjieTryaTod  Oymare  HM3yueHHBIE  IIJIOCKHE
reoMeTpuuecKue GUrypsl 1 KOH(QUTypaul, CAMMETPUYHBIE (PUTYPBI

4.3

Ilonp30BaThCA FCOMCTPUYCCKUMHU TIOHATUSAMU: PABCHCTBO (bHTyp,
CUMMCETpPUA; UCII0JIb30BaTh TCPMUHOJIOTHIO, CBA3AHHYIO C CHMMeTpHeﬁI
OCbh CUMMCTpPHH, ICHTP CUMMCTPHUU

4.4

HaxonuTh BeNIWYUHBI YIJIIOB U3MEPEHUEM C MOMOIIBIO TPAHCHOPTHPA,
CTPOMTBH YIJIbl 3a/IaHHOM BEJIMYMHBI, TI0JIb30BaTHCS MIPU PELIEHUH 33]a4
rpajyCHOM MEpOM YToB, pacClO3HABATh HA YEPTEKaX OCTPBIM, MPAMO,
Pa3BEPHYTHIN U TYIION YIJIbI

4.5

BprauciaTe 1NIMHY JIOMaHOM, IEPUMETP MHOTOYT OJIbHUKA, TIOJI30BAThCS
C€IUHULIAMU U3MEPEHUs JUIMHBI, BBIPAXKATh OJHU €IUHUIBI U3MEPEHUS
JUTMHBI YEPE3 IpYyrue

4.6

HaxoauTh, uCnonp3yst 4epTéxHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXIY
JBYMsI TOUKAMH, OT TOUKH J10 PSIMOM, IJTMHY ITYTH HA KBaJAPAaTHOMN CETKE

4.7

Boruncnsate miomans QUryp, COCTaBIEHHBIX U3 MPSMOYTOJIbHUKOB,
UCIOJb30BaTh pa3OMeHHe Ha MPsIMOYTOJbHHMKH, Ha paBHBIC (UTYPHI,




JOCTpavBaHHE JO MPSIMOYTOJIbHHKA, IOJIb30BATbCA  OCHOBHBIMU
eAMHUIIAMU U3MEPEHHUSI TJIOIA/U, BBIPAXKATh OJJHU €AMHUIIBI U3MEPEHUS
IUIOLIA/IA Yepes3 Jpyrue

Pacnio3HaBath Ha MoOJENAX U H300paXEHUSX MNHPaMHUIY, KOHYC,
4.8 UWIMHAP, HCIOJIB30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, pedpo, TpaHb,
OCHOBAaHUE, pa3BEPTKA

4.9 N3o0paxaTs Ha KJIeTYaTON OymMare mpsMOYTOJIbHBIN MapajuIeIeTUIIe]]
410 Boruncnsate  00bEM  MPSAMOYTOJNIBHOTO — Mapajienenunena, Kyoa,
T0JIb30BAThCSI OCHOBHBIMU €IMHUIIAMU U3MEPEHUS 00BEMa
411 Pemiate Hecl0XKHBIE 337]aUl HA HAXO0XKJACHUE T€OMETPUUECKUX BETUUNH

B IIPaKTHYCCKUX CUTYyAlUAX




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
5 KUIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

HatypanbHble uncna u Hylb

1.1

1.2

Harypanbnoe uwmcio. Psng watypanpHbix uucen. Ywcmo 0. M3obpaxenue
HaTypaJIbHBIX YUCEJI TOUKAMU HA KOOPAMHATHOM (UMCI0BON) PAMOK

[To3uunonHas cucreMa cunciieHus. Pumckas Hymepanus. [ecaruunas cucrema
CUUCJICHUS

1.3

1.4

1.5

CpaBHEHHE HaTypalbHBIX YHCEJ, CPAaBHEHUE HATypaJIbHBIX YHCENl C HYJEM.
OxpyriieHre HaTypaJIbHbIX YUCENl

CnoxeHue, BBIUUTAHUE, YMHOKEHHE U JEJICHUE HAaTypalbHbIX uncen. CBOWCTBO
HYyId 1OpyA  CIIOXKCHUMU, CBOJMCTBa HyJId W CAWHHUIBI IIPpU YMHOXCHHUMU.
IlepemecTuTenbHOE W COUYETATENIbHOE CBOWCTBA (3aKOHBI) CIOXEHUS U
YMHOXKEHUS, PACIIPEEeIUTEIbHOE CBOMCTBO (3aKOH) YMHOXKEHUS

Hcnonb3oBanue OyKB it 0003HAYCHHSI HCHM3BECTHOTO KOMITOHCHTA W 3aITHCH
CBOMCTB apu(METUUECKHUX JEHCTBUIA

1.6

1.7

JlenuTenn ¥ KpaTHBIC 4YHMCIA, pa3joKeHHe Ha MHoxuTenu. Ilpocteie u
coctaBHbIe uncia. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoM
CTel'IeHI) C HaTypaJ'II)HI)IM IIOKA3aTCJIEM. 3ar11/1c1> qucijia B BHUIC CYMMI)I
pa3psAHBIX CIaraeMbIxX

1.8

HucnoBoe BblpaXeHUE. BbplUnCIIEHHME 3HAYEHUU YHUCIOBBIX BBIPAXKEHUM,
MOPSAOK  BBIOJHEHUS] JEWCTBUU. VCmonp30BaHWE TIPU  BBIYHMCICHUSAX
MEePEeMECTUTENHPHOTO M COYETATENIbHOTO CBOWCTB (3aKOHOB) CJIOXKEHHUS H
YMHOKEHHUS, paCIPEACIUTEILHOIO CBOMCTBA YMHOKEHUS

HpoOu

2.1

IIpencraBnenne o Jpobu Kak crmocobe 3amMcu  YacTH  BEJIMYMHBI.
OObikHOBeHHbIE ApoOu. [lpaBuibHBIE M HempaBUibHBIE ApoOu. CmemaHHas
IpoOb, IMpeJcTaBleHHe CMELIaHHOM ApoOu B BUIE HENpaBWIBHOW ApoOH U
BBIJICJICHHE T1€JI0M YaCTH YHCIIa U3 HEeMTpaBUIIbHOM apoou. M3o0paxenue npodei
TOYKaMU Ha YUCIIOBOU MPSMOMU

2.2

23

OcHoBHOe cBoiicTBO apodu. Coxpamienue npobeir. IlpuBenenue npobu k
HOBOMY 3HamMeHaTento. CpaBHEHHE IpoOeit

CrnoxxeHue W BbIUMTaHHE ApoOel. YMHOXKEHUE U JereHue aApoOel, B3auMHO-
oOpatHble 1pobu. HaxoxxieHrne 4acTH 1eI0ro M LEJIOro Mo €ro YacTH

2.4

Hecstuunas 3anuck apoOeld. IlpencraBienue JecATUUHOM JApoOM B BUjE
0ObIKHOBEHHOM. M300paxkeHue IecATUYHBIX IpoOel TOYKaMM Ha YHCIIOBOU
npssmoii. CpaBHEHHE AECATUUHBIX IpoOeit

2.5

Apudmernueckue JAEUCTBUS C  JIECATUYHBIMH  JpoOsimu.  OxpyrieHue
JECSITHYHBIX Apo0eii

Pemenue TeKCTOBBIX 3a/1a4

3.1

Pemienue TeKCTOBBIX 33724 apu(METHYECKIM CIIOCOOOM

3.2

Pemenue nornueckux 3anad. Pemenue 3amad mepeOOpoM BCeX BO3MOKHBIX
BapuaHTOB. Mcnionb30BaHue npy peleHny 3aad TabIuIl U CXeM

33

Pemenne 3amau, comepKamMx 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMYMHBIL:
CKOpPOCTb, BpEMsl, pPacCTOsIHUE, IEHY, KOJWYECTBO, CTOUMOCTb. EIMHUIIBI




3.4
3.5

4.1

4.2

4.3

U3MEpeHusi: Macchl, 00bEMa, LIEHbI, PACCTOSAHUS, BpeMeHHU, cKkopocTh. CBs3b
MEXy €IMHUIIAMHU U3MEPEHUS KaKI0M BETUUNHBI

Pemenrie oCHOBHBIX 3a/1a4 HA POOH
[IpencraBnenue JaHHBIX B BUJE TAOJIUII, CTOIOYATHIX AUArPaAMM
Harmsinaas reomerpus

Harnsaneie npencrasnenus o ¢urypax Ha INIOCKOCTH: TOYKA, MPSAMasi, OTPE30K,
JIy4, yToJ1, JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. YToJ1. [IpsiMoii, oCTphIii,
TYIION U Pa3BEPHYTHIN YIJIbI

JlnuHa oTpe3ka, METpUYECKUE €OUHULBI JIuHbL. [[nrHa 1omaHo#, nepumerp
MHOIOYyrojbHuKa. M3MepeHue u nocTpoeHre yriioB ¢ IOMOIIbIO TPAaHCIIOPTHPA

Harnspaele npencraBieHuss o (urypax Ha IJIOCKOCTH: MHOTOYTOJIbHUK,
MPSIMOYTOJIbHUK, KBaJpaT, TPEYTOJIbHUK; O paBEHCTBE QUTYD

4.4

N300paxxenue ¢uryp, B TOM uucie Ha kierdatod Oymare. Iloctpoenue
KOH(UTypaIyii U3 9acTei MpsIMON, OKPY>KHOCTH Ha HETMHOBAHHOM U KJIETYATON
Oymare. Mcnonb3oBaHHE CBOMCTB CTOPOH U YIJIOB IIPSIMOYTIOJIbHHKA, KBaJpaTa

4.5

[Inomane NpsSMOYroJbHUKA W MHOTOYIOJBHUKOB, COCTaBIEHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM YHuCIIe GUTYp, H300paXEHHBIX Ha KJIETYaTON Oymare.
EnvHuLbl u3MepeHns Iionanm

4.6

4.7

Harnsnele npencTaBieHUs: 0 MPOCTPAHCTBEHHBIX (Urypax: MPsIMOYTOJIbHBIN
napajieyenumnes, Ky0, MHororpaHHuku. M3o0paxenue mnpocTermmx
MHOrorpaHHukoB. Pa3BépTku kyba u mapauienenunena. CozgaHue Mojenei
MHOTOTPaHHHUKOB (13 Oymaru, MpoBOJIOKH, IJIACTUJIMHA U IPYTHX MaTepuasoB)

OO0BEéM TPSIMOYTONBHOTO Tapajuienenunena, kKyba. EIuHUIBI uU3MepeHus
00BEMa

Kon

1.1

6 KJIACC

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

Harypaspable yncia

Apudpmernueckue AEMCTBHST ¢ MHOTO3HAUYHBIMM HATypaJbHBIMH YHCIIAMHU.
YucnoBble  BBIPQKEHUS, TMOPSIIOK JCWCTBUI, MHCHOIb30BaHHE CKOOOK.
Hcnonb3oBaHWe MpU BBIYMCICHUSAX IEPEMECTUTEIBHOIO M COYETATEIbHOTO
CBOMCTB CJIOKECHHSI U YMHOXKEHUS, PACIIPEAEITUTEIIBHOIO CBOMCTBA YMHOXKEHUS

1.2

OprT JICHUC HATYPAJIbHBIX YHCCJI

1.3

Jlenutenu M KpaTHbIe 4HCla, HAaMOONBIIUM OOIIMI AenUTeNb M HauMEHbIlee
oOuiee kpatHoe. [leTMMOCTh CyMMBI U IPOU3BEICHUS

1.4

JleneHue ¢ ocTaTKOM

Jpobu

2.1

2.2

OObIKHOBEHHas JpoOb, OCHOBHOE CBOWCTBO JApoOHW, COKpaiieHue apoOei.
CpaBHEHHE U YIIOPSIIOYUBAHUE TpoOei
Pemenne 3amay Ha HaXOKIEHUE YacCTH OT LIEJIOr0 M ILEJOro MO €ro YacTu.
JIpoOHOE YncIo Kak pe3ynbTar JAelieHus

23

[IpencraBnenne naecATHUHOW JApoOM B BHAE OOBIKHOBEHHOW JApoOM U
BO3MOXKHOCTb ITPEJICTABICHHS OOBIKHOBEHHOH JIpOOH B BUE ACCATUUHOM

24

Jecartuunble ApoOU U METPHUECKas CUCTeMa Mep. Apu(MeTnieckue 1eHCTBUS U
YKCIIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMHU M JECSTUYHBIMH JPOOSIMU




OtHomienue. JlemeHne B JaHHOM OTHOIICHHWH. Macmral, MPOMOPITHSI.

2:5 [IpuMeHeHne nponopuuii IPU PELIEHUN 3a1a4
[TonsTne npoueHTa. Beluncienue NpoleHTa OT BEJIWYMHBI U BEJIUYUHBI 10 €€
2.6 MPOIICHTY. BrIpakeHne MpoIEeHTOB IeCATHYHBIMU IpoOsiMu. Pemenue 3agad Ha
IPOLEHTHI. BblpaxkeHre OTHOLIEHUS BEJIMYUH B POLIEHTAX
3 [TonoxxutenpHble U OTPULIATEIbHBIE YHCIIA
[lonoxureneHple W oTpuLaTenabHble yucia. llenple yucina. Mopaynps uucia,
3.1 reoMeTpuyuecKasl HHTepHpeTanus Monayias uucia. V3oOpaxeHue uucen Ha
KOOpAMHATHOM npsAMoil. YncnoBslie npoMexxyTKkU. CpaBHEHUE UnCcen
3.2 Apudmernueckue IeHCTBHS C TIOJI0KHUTEIBHBIMHA U OTPULIATEIbHBIMU YHCIIAMH
[IpsimoyronbHass cucTtemMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHAThl TOYKM Ha
33 IUIOCKOCTH, abcuucca W opauHarta. Iloctpoenme TOowek u  Quryp Ha
KOOPAMHATHOM INIOCKOCTH
4 byKBEHHBIE BBIDAKEHUS
[TpumeHeHue OyKB AJIs 3alIMCH MAaTEMATUYECKUX BBIPAKEHUN M MPeIoKEeHUH.
4.1 CpoiicTBa apu(pMeTHUECKUX ACHCTBHIA. ByKBEHHbIC BBIPRKEHUS M YHCIOBBIC
IIOJICTAHOBKHU. byKBEHHBIE PABEHCTBA, HAX0XJAECHUE HEU3BECTHOIO KOMIIOHEHTA
49 ®opmyiibl, (GopMysbl IepuMeTpa U IUIOIIAAM NPSMOYTOJIbHUKA, KBajJpaTta,
' 00BEMa mapauienenurena u Kyoa
5 Pemenne TeKCTOBBIX 331184
5.1 Penienune TeKCTOBBIX 3a/1a4 apu(PMETHUECKUM CIIOCOOOM
59 Pemenne normyeckux 3amay. Pemenue 3amau mepeGOpoM BceX BO3MOMKHBIX
BapHaHTOB
Pemenune 3amau, coaepkamMx 3aBUCUMOCTH, CBSI3bIBAIOIIMX —BEJIMYMHBIL:
CKOpPOCTb,  BpEMs,  pacCTOSIHME,  II€Ha,  KOJMYECTBO,  CTOUMOCTb,
53 IIPOU3BOJUTENILHOCTh, BpeMs, 00bEM paboThl. ENMHUIBEI M3MEpeHus: Macchl,
CTOMMOCTH, pPacCTOSIHUS, BPEMEHH, CKOPOCTH. CBS3b MEXAY €IWHHULIAMU
M3MEPEHUS KaX/101 BEIMYMHBI
54 Pemenue 3amay, cBsI3aHHBIX ¢ OTHOIIEHHWEM, IPONOPIMOHAILHOCTHIO BEJINYMH,
' IPOIIEHTAaMH; pellieHHe OCHOBHBIX 33]1a4 Ha JPOOU U MPOLEHTHI
55 Onenka U NPUKUIKA, OKPYIVIEHHE pE3YIbTara. CocraBieHne OyKBEHHBIX
BBIPQXXEHHI 110 YCIOBUIO 33/1a4H.
56 [IpencraBnenne maHHBIX C TOMOMIBID Tabmui W guarpamm. CronbuaTeie
auarpammbl. YTeHHE KpYTrOBbIX JUarpamm
6 Harmnsinaast reometpust
6.1 Tqua," npsiMasi,  OTPe30K, JIyd, yroJ, JiIOMaHas, MHOTOYTOJbHUK,
4EThIPEXYTOJbHUK, TPEYTOJIbHUK, OKPY’KHOCTb, KpYT
6.2 B3aumHoe pacnionoxenue JByX MpsIMbIX HA MJIOCKOCTH, MApaJIJIENIbHBIE NIPSMBIE,
NEePIEeHIUKYIISIPHBIE TPSIMbIE
63 N3mepenue paCCTOHHHﬁZUMe)KJIy JIBYMsI TOYKaMH, OT TOYKH IO MPSAMOU, JUIMHA
MaplIpyTa Ha KBaJpaTHOW CETKe
6.4 N3mepenue 1 NoCTpOeHUE YIJI0B C IOMOIIBIO TPAHCIIOPTHPA
6.5 Buasl TpeyroabHMKOB: OCTPOYTOJbHBIA, MNPSMOYTOJbHBIA, TYHOYTOJbHBIM,
paBHOOEIPEHHBIN, pABHOCTOPOHHUI
6.6 YerplpéxyroynbHuK. IIpsaMoyroabsHUK, KBagpaT: UCIOJIb30BaHUE CBOMCTB CTOPOH,

YIJIOB, THArOHaJIECH




N3o0pakeHre reomMeTpudeckux (QUTyp Ha HEITWHOBAHHOW Oymare c

6.7 MCIIOJIb30BaHUEM LIMPKYIISl, JIMHEWKH, YyrojbHUKA, TpaHcnopTupa. Iloctpoenus
Ha KJIeT4aTou Oymare

6.8 [lepumeTp MHOTOYTOJILHUKA

6.9 [TonaTne muomanu GUrypsl, eIUHULBI U3MepeHus Iomanu. [Ipubnuxénnoe

' U3MEpEHHe Mo Iu GUryp, B TOM YHCIIE Ha KBaIPATHOM CeTKe

6.10 [IpnbanxEHHOE U3MEPEHNE JJIMHBI OKPYKHOCTH, TUIOIIAIU Kpyra

6.11 CumMeTpus: LIeHTpallbHasA, OceBas U 3epKajbHas. [locTpoeHne cuMMeTpUYHBIX
¢buryp
Harnsanbele npeacTaBieHuss O MPOCTPAHCTBEHHBIX (DUTypax: mapajviesienune],
KyO, npu3ma, NUpamujaa, KOHyC, LMIUHAp, map u cdepa. M3oOpaxkenue

6.12 poCTpaHCTBEHHBIX (puryp. [Ipumeps! pa3BEPTOK MHOTOrPaHHHUKOB, IIMJIMHIPA U
koHyca. Co3zjaHue MoJiesneil MpoCTpaHCTBEHHBIX GUryp (13 Oymaru, MpoBOJIOKH,
IUTACTUJIMHA U JPYTUX MAaTEPUAJIOB)

6.13 [Tonarue o6béMa, emuuuLbl H3MepeHUss o0béMa. OOBEM MPSIMOYTOJIBHOTO

mapauiCJICIiIcaa, KY6a




PABOYAS ITPOI'PAMMA
YUYEBHOTI'O KYPCA «AJI'EBPA» B 7-9 KIIACCAX

MHNOACHUTEJBHASA 3AIINCKA

Anrebpa SBISIETCS. OJHHMM M3 OINOPHBIX KYypCOB OCHOBHOTO OOIIETO
o0Opa3oBaHMs: OHAa 00ECTIEYNBACT U3YUYCHUE IPYTHX TUCIUILINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK M TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
IPOJOHKEHUS 00pa30BaHUS M B TTIOBCEIHEBHOM KU3HU. Pa3BuTHe y 00yJarommxcs
HAyYHBIX MPEACTABICHUNM O MPOUCXOKICHUM U CYIIHOCTH anreOpanyecKux
abcTpakiuii, cnoco0e OTpaKeHHUsI MaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MPUPOJEC W OOIIECTBE, POJIM MaTEMaTHUYECKOTO MOCIHMPOBAHHS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUs, HEOOXOIMMBIX AJIsl aalTalliyd B COBPEMEHHOM LIU(POBOM
obmectBe. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOII0/1aTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOr0 MBIIUICHUS] O0O0YyYarolMXCs: OHM HCIOJB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE pacCyXJeHus, 00001eHne 1 KOHKpPEeTH3aIiio, abcTparnpoBanue u
anajgoruto. OOyueHwe  anreOpe  MOpEANoOjaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOSITENIHOM  JIEATENBHOCTH OOYYaroMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 ABJSETCs peanu3aleil 1esTeIbHOCTHOIO IPUHLIKIIA O0yUeHusl.

B ctpykType nporpammsl yueOHOTo Kypca «Anredpay A OCHOBHOIO OOIIETo
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COACPKATeIbHO-METOANYECKUE JINHUU:
«Yncna W BBIYUCICHUA», «ANreOpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxgas U3 3THX CoJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJICHCTBYsI C
IpyTMMH €ro JUHMAMH. B Xxoje wu3ydeHuss y4dyeOHOro Kypca O0O0ydaromumcs
MIPUXOJIUTCS JIOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B TmporpaMMmy y4eOHOTO Kypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pazenax
MaTEMaTUYECKOT0 00pa30BaHUs M CHOCOOCTBYIOIIUE OBJIAJICHUIO O0YYAOIIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. CopaepkarenpHOW |
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTO Kypca «Anrebpa» SBISETCS €ro
WHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne mnuHMA «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM JJIst
JaNbHEUIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaromIuxcs
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEIHEBHOM



*U3HU. Pa3BuTHE MOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro obopasoBaHus
CBSI3aHO C PAlMOHAIBPHBIMH WU HPPALMUOHAIBHBIMH YHCIaMH, (HOPMHPOBAHHEM
IPEICTABICHUN O IEUCTBUTEIIBHOM UHCIIE. 3aBEPIICHUE OCBOCHHS YHCIIOBOM JIMHUN
OTHECEHO K cpefiHeMy 0011eMy 00pa30BaHHUIo.

Copeprkanue AByX anreOpandeckux JIMHUM — «AJIreOpanyecKkre BhIPaXEHUsD
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOIIMXCS
MaTEeMaTHYECKOro amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpa3zoBaHusi y4eOHbIH MaTepHall TPYNIUPYETCS BOKPYT pallMOHAIBHBIX
BbIpaXEHUI. Anredpa JAEMOHCTpUPYET 3HAUCHHE MaTEMaTHKH KakK S3bIKa s
MOCTPOCHUSA MAaTEeMaTHYEeCKHMX MOJENeH, OMUCaHUs TPOIECCOB U  SIBICHUMN
peanbHOTO MUpa. B 3amaun o0yuenus anredpe BXOIAT TaKKe JaTbHEHIIIee pa3BUTHE
AJITOPUTMUYECKOIO MBIIIJIEHHSI, HEOOXOIMMOT0, B YACTHOCTH, JUIsl OCBOEHUS Kypca
uHQOpMATUKHA, ¥  OBJIAJICHUE HaBbIKAMU  JICIYKTUBHBIX  PACCY>KICHUHU.
[IpeoOpazoBaHre CUMBOJBHBIX (POPM CIOCOOCTBYET pPa3BUTHUIO BOOOpaXKEHUS,
CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIBHO-TpahUUeCKON JTUHUU HAIIEJIEHO Ha TOJIyYEHHUE
OOyYarOIIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEW MaTeMaTHYECKON MOJENH
JUISL OTIMCAHUS M UCCIIEI0OBAaHUS pa3HOOOPA3HBIX MTPOLIECCOB U SIBJICHUM B IPUPOJIE U
oOmiectBe. M3ydyeHue MaTepuaia CnocoOCTBYET PA3BUTUIO Y O0yJAIOIIUXCS YMEHUS
UCTIONB30BaTh pa3jMuHbIe BBIPA3UTEIBHBIE CPEACTBA S3bIKA MAaTEMaTHKUA —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpaduueckue, BHOCUT BKJIaa B (opmupoBaHHE
MPEICTABICHUM O POJIM MAaTEMaTHUKU B PA3BUTHH ITUBUIIU3ALNUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anredpa», KOTOpBIM BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eiibl COJEpKAHMS:
«Yncna W BBIYUCICHUA», «ANreOpandyecKkue BBIpAXCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DYHKIIHI.

Ha u3yuenue yuebHoro kypca «Anredpa» orsoautcst 306 yacos: B 7 kiacce — 102
yaca (3 Jaca B Heneno), B 8 kitacce — 102 yaca (3 yaca B Hefeno), B 9 kinacce —
102 gaca

COJAEPXAHUME OBYUYEHUA

7 KJIIACC
Yucaa v BBIYMCICHUSA
JlpoOu OOBIKHOBEHHBIC W JECSITHYHBIE, TIEPEXO] OT OJHON (HOpMBI 3ammcu
npobeit k gapyroil. IloHaTHe palMOHAaIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
YHOPSAJOYMBAHUE  pAlMOHANBHBIX  4uced. ApudmMernyeckue JeHUCTBUS €
palMOHAIBHBIMYA YMCiIaMu. Pelienue 3agad U3 peaibHOW NPakTUKW HA 4acTH, Ha
JpoOu.



CreneHb ¢ HaTypaldbHBIM IIOKa3aTeleM: ONpeaesieHrne, MpeoOdpa3oBaHUe
BBIPKEHHUI HA OCHOBE OIPEENECHUs, 3auCh O0NbIIKUX yncen. [IpouenTsl, 3anuch
IPOLIEHTOB B BHUJE ApoOU U ApoOU B BHJIE NMPOLEHTOB. TpH OCHOBHBIE 337a4ud Ha
IIPOLICHTHI, PELICHUE 3a]1a4 U3 PEAJIbHON IPAKTHKH.

[IpumeHeHne TNpU3HAKOB  JEIMMOCTH, pPa3jIOKECHUE HAa  MHOMKUTEIU
HaTypaJIbHBIX YUCEIL.

PeanpHple  3aBUCMMOCTM, B TOM 4HCIe OpsiMas ©W  oOparHas
IIPOIIOPLIMOHAIBHOCTH.

AnredOpandeckue BbIPAKEHUS

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlomycTUMBIe
3HA4YECHUS NepeMeHHBIX. [IpencraBnenne 3aBUCUMOCTH MEKly BEIMYMHAMU B BHJIE
dbopmynbl. Beraucienus no ¢popmynam. [IpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHBIE BBIPAKEHUS, MpaBUia NpeoOpa3oBaHUS CyMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBOICTBA CTENEHU C HATYPAJIBHBIM ITOKA3aTEIEM.

OpHowiensl U MHOTOWIEHBI. CteneHp MHOrowIeHa. CiioKeHue, BBIYUTAHMUE,
YMHOXEHHE MHOTOWIECHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
Y KBaApar pasHocTu. Popmyiia pa3HOCTHU KBaIpaToB. Pa3iiokeHrne MHOIOWICHOB Ha
MHOKUTEJIN.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHMs, MpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PAaBHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHWCIJIO KOPHEW JIMHEHHOIO
YpaBHEHMUS, pEUICHUE JIMHEUHBIX YpaBHEHUN. COCTaBIIEHHE YPABHEHU IO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a/1a4 ¢ MIOMOIIBIO YPABHEHUM.

JIuneliHOe ypaBHEHUE C IBYMs MEpEMEHHBIMU U ero rpaguk. Cucrema JIByx
JMHEWHBIX YPAaBHEHHMM C AByMs IEpEeMEHHbIMU. Pelienue cucrem ypaBHEHUU
crocoboM noAcTaHoBKU. [IpuMepsl pereHnst TEKCTOBBIX 3a/1a4 ¢ TOMOIIbIO CUCTEM
YPaBHEHHUM.

DyHKIMHA

Koopaunara Touku Ha npsiMoii. UucnoBble TPOMEXYTKHU. PaccTosiHne Mexay
JIByMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[TpsimoyronbHast cuctema koopauHat, ocu Ox u Oy. AGciucca U opJauHaTa
TOYKHM Ha KOOpJAWHATHOM T1ockocTh. [IpuMepsl rpadukoB, 3aaHHBIX (HOpMYTIaMU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkunu. I'paduk GpyHKIMM.
CpoiictBa pynkuuid. Jluneitnas ¢ynkuus, e€ rpaduk. ['paduk dynkuum y = [x|.
['padmyeckoe pelieHne IMHEHHBIX YPaBHEHUHN U CUCTEM JIMHEHHBIX YpaBHEHUI.

8 KUIACC



Yucaa v BIYMCICHUSA

KBagparHeiii kopeHb u3 uwucia. [loHsitue 00 uUppalMOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJIPAaTHBIX KOPHEW U X NMPUMEHEHUE K MPeoOpa30BAHUIO YUCIOBBIX BhIPAKEHUN
Y BBIUHCJIEHUSM. JIeCTBUTEIIBHBIE YUCTIA.

CremneHb ¢ LEIbIM IMOKa3aTeNneM U €€ cBoricTBa. CTaHAapTHAS 3aKMCh YNCTA.

Asire0OpanyecKue BbIPpaKeHUs

KBaspaTHbIil TpEXUIEH, pa3JIOKEHUE KBAIPATHOTO TPEXUIEHA HA MHOKHUTEH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpanyeckod apoOu.
CrnoxxeHue, BBIYMTAHHE, YMHOXKECHHE, JICJICHHE airedpandeckux JapoOeit.
PanronanbpHbIe BRIpaXKEHUS U UX ITpeoOpa3oBaHue.

YpaBHeHNS U HEPABEHCTBA

KBaapatHoe ypaBHeHue, (hopmysa KOpHEH KBaJpaTHOro ypaBHeHUs. Teopema
Buera. Pemenue ypaBHEHUN, CBOIAIIMXCS K JIMHEWHBIM H  KBaJPAaTHBIM.
[Ipocreiimme qpoOHO-paMOHAIBHBIE YPABHEHHUS.

['paduueckas uaTEprnpeTals ypaBHEHUN C IBYMs IEPEMEHHBIMU U CUCTEM
JVUHEWHBIX YpaBHEHUU C JBYMS IE€peMEHHbIMHU. lIpumepnl pelieHus cucreM
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHONW MEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DOyHKUINHA

[Tonsitue pynkiuu. OOIACTh ONPEACICHUS U MHOXKECTBO 3HAYCHUHN (PYHKITUH.
CriocoObI 3aanus QyHKIIHIA.

I'padux ¢dynkumn. YUrtenne cBoicTB dyHKumuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.

OyHKIMKM, OIMUCHIBAIONIME TIPAMYIO U OOpaTHYH MPONOPLMOHAIIBHBIC
3aBHCHMOCTH, HX rpadukn. Oykimn y = x2, y = x3 y = \x, y=|x|. [padugeckoe
pelIeHne YPAaBHEHUN U CUCTEM YPABHEHUM.

9 KJIACC
YucJa 1 BLIYUCIEHUS
PannonanpHbIe YKCIa, UppAMOHATBHBIC YHCIIa, KOHEYHBIE U OCCKOHEUHBIC
JECATUYHBIC ApoOor. MHOXKECTBO IEUCTBUTENBHBIX YUCEN, NEHCTBUTEIbHBIC YHCIIA
KaKk OCECKOHEUHBbIE JACCATUYHBIE ApOoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXIY MHOKECTBOM JEHCTBUTEIILHBIX YUCET U KOOPJAUHATHOMN MPAMOIA.



CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JNEWCTBUTEIBLHBIMU YUCIIAMU.

Pasmepsl 0OBEKTOB OKPYXKAIOLIETO MHUpA, JJIUTEIBHOCTh MPOIECCOB B
OKPY’KaIOIIEM MHUPE.

[Tpubnuk€éHHOEe 3HAYCHHE BEIIMYMHBI, TOUHOCTh NpUOIKeHus:. OKpyTJeHHe
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYMCIICHU .

YpaBHeHMS U HEPABEHCTBA

JInneriHoe ypaBHeHUE. Pellienrue ypaBHEHUM, CBOAAIINXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOMSIINXCS K KBagpPaTHBIM.
buksanpatHoe ypaBHeHue. lIpumepsl perieHnst ypaBHEHUN TPEThEN U 4ETBEPTOU
CTEIICHEN Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHne TeKCTOBBIX 3aj1ay
anreOpanvdeckuM METO/I0M.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M €ro rpaduk. PemieHue cucrem OByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pellienne cucTteM 1ByX ypaBHEHHUH,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPAaBHEHUHN C IBYMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3ajjau alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEpeMEHHOM. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
I'padmyeckas uHTEpHpeTals HEPAaBEHCTB M CHUCTEM HEPaBEHCTB C JBYMs
IIEPEMEHHBIMHU.

DOyHKUIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapabona, KoopauHATHI
BEPIINHBI 1apabOoJIbl, 0Ch CAMMETPHUH MAPaAOOJIBI.

I'padukn byakmmit: y =kx, y=kx + b, y =k/x, y=x3, y =Vx, y = [x| , u ux
CBONCTBA.

Yucsi0BbIe MOCI€I0BATEILHOCTH U MPOrPecCum

[loHATHE 4YHCIIOBOM IOCIEAOBATEIBHOCTH. 3aJaHUE TIOCIIEIOBATEIIBHOCTH
peKkyppeHTHOM (popMyoit u hopmysiol n-ro YieHa.

Apudmernueckas U reoMerpuyeckas mnporpeccur. QopMynbl n-TO YiE€Ha
apu(PpMETUIECKON 1 TeOMETPHUUECKOU MPOTPECCUI, CYMMBI TIEPBBIX 71 YJICHOB.

N300pakeHrne WICHOB apu(PMETHYSCKON MU TEOMETPUYECKON Mporpeccuit
TOYKaMM Ha KOOPAMHATHOW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIEIYIOIIHNE
MpEeIMETHbIC PE3YJIbTATHI:

Yuciia 1 BLIYMCTIEHUS

BrITIONTHSTH, cOYeTass YCTHBIE M MHChbMEHHBIC MPUEMBI, apu(DMETHUCCKHE
JEHUCTBUS C PAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YHUCIOBBIX BBIPAKEHUM, NMPUMEHSATH pPa3HOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYMCICHUS 3HAYEHUHN JIPOOHBIX BBIPAKEHUM, COJIEp KAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexoguTh OT 0fHOM (HOPMBI 3aMMHMCH YUCEN K JAPYyroil (mpeoOpa3oBbIBATH
JECATUYHYIO JpOOb B OOBIKHOBEHHYI0, 0OBIKHOBEHHYO B IECATUUHYIO, B YaCTHOCTH
B 0€CKOHEYHYIO JACCATUUHYIO IPOOH).

CpaBHUBATH U YIOPSAIOYUBATH PallMOHAIBHBIE YUCIIA.

OKpyIJIsITh YuCa.

BBITIOTHITS IPUKUIKY U OIEHKY pe3yiIbTaTa BEIYMCICHUN, OIEHKY 3HAYCHHM
YHUCJIOBBIX BBIpAKEHUI. BBIMOTHATH JAEUCTBUS CO CTENEHAMH C HATypalbHBIMU
MOKa3aTeJISIMH.

[TpuMeHsTh IpU3HAKK ACTUMOCTH, PA3JI0KEHUE HA MHOKUTEIIN HATYpaIbHBIX
quCcel.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOTOPIMOHAIBHOCTIO BEJIMYWH, NPOIEHTAMU, WHTEPIPETUPOBATH
pe3yNbTaThl PeIIeHUs 3a7a4 ¢ YYETOM OTPaHWYCHUH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX OOBEKTOB.

AJuiredOpanvecKue BbIPpAKEHUA

Hcrnonb30BaTh anredpanieckyro TEPMUHOIOTHIO U CUMBOJIMKY, TPUMEHSTH €€
B IIPOLIECCE OCBOCHUS Y4eOHOTO MaTepuania.

HaxonuTh 3HaueHUS OYKBEHHBIX BBIPAKCHHHA TPH 3aJaHHBIX 3HAYCHHUIX
NIEPEMEHHBIX.

BeimomnHsaTe mpeoOpa3zoBaHus EOT0 BHIPAKEHUS B MHOTOUJICH MTPUBEACHUEM
MOOOHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BhITIONHAT, yMHOXKEHHME OJTHOWICHA HAa MHOTOWICH M MHOTOWICHAa Ha
MHOTOYJICH, TPUMEHSTH (POPMYJIBI KBaipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCyIIecTBIATh pa3jioKEHHE MHOTOWICHOB HAa MHOXKHUTEIW C TOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIET0 MHOKHUTES, TPYIIITUPOBKHU CIAra€MbIX, TPUMEHEHUS
bopMyI1 COKPAIIEHHOTO YMHOKEHUSI.

[TpumensaTs nmpeoOpa3oBaHKs] MHOTOWICHOB JIJISl PEIICHUS Pa3IMYHbBIX 3a7ad
U3 MAaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHOM MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BHIPAKCHUH.



YpaBHeHMS U HEpaBeHCTBA

Pemats yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
[Iepexo1a OT UCXOAHOTO YPABHEHUS K PAaBHOCHIBHOMY emy. IIpoBepsATs, sABIsIETCS
JIM YHUCII0O KOPHEM YPABHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHCEN, SBIAIOLNIMXCS PEIIEHHEM JMHEHHOro
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM IJIOCKOCTH IpapUK JIMHEHHOTO YPAaBHEHUS C IBYMS
NEPEMEHHBIMHU, MOJIb3YSACh T'paUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pematp cuctembl 1ByX JIMHEHHBIX YPABHEHUH C IByMs EPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH 110 YCIOBUIO 3a7a4U, HHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a44 MOJYYEHHBIN pE3yJIbTaT.

DOyHKIUU

N300pakaTh HA KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOLIUE 33/ IaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, UHTEPBAJIbI, 3aIMCHIBATh YACIOBBIE IPOMEKYTKH Ha
anre0panvyeckoM SI3bIKe.

OTMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAMHATAM,
CTpOUTh Ipaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU ¥ = [X|.

OnucelBaTh C TMOMOUIbIO (QYHKIMA W3BECTHbIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonute 3HaueHne (PyHKIIMU MO 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpeACTaBICHUS W aHaW3a WHMOpManuy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMAIINIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicss TOJYYUT CIICAYIOIINUE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonp30BaTh HadajabHbBIE IPEICTABICHUS O MHOXKECTBE JEUCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUs, OKPYTJICHUS U BBIUMCICHUM, N300paxkaTb AEHCTBUTEIbHBIC
4ycila TOYKaMU Ha KOOPAUHATHOUN IIPSAMOMN.

[TpumeHsATh TOHATHE apU(METUYECKOrO KBaJPATHOTO KOPHs, HaXOAWTH
KBaJIpaTHbIE KOPHHU, HCIOJB3YsS MPH HEOOXOAWMOCTH KaJNbKYJSTOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUH, COJEPIKALIUX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp30Bath 3amucu OONBIIMX W MalbIX YMCEN C IMOMOILBIO JECATUYHBIX
npo0eit u creneneit yucia 10.



AsredpanyecKue BbIPpaKeHUs

[IpuMeHATP TOHATHE CTENEHUW C LEJbIM ITOKAa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BBIPAXKEHHH, COIEPIKAIUX CTENIECHH C LEIbIM MOKa3aTEeJIEM.

BbINONHATE TOXAECTBEHHBIE MPE0Opa30BaHUs pAllUOHATBHBIX BIPAKEHUN HA
OCHOBE IMMPaBUJI ICUCTBUI HaJ MHOTOUYJICHAMH U alIre0pandyecKUMH ApOOsIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumeHsATh MpeoOpa3oBaHMs BEIPAXKEHHM JI pELICHUS Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewmiats nMHENHBIE, KBaJpaTHbIE YPaBHEHUS U PAllMOHAJbHBIE YpaBHEHUS,
CBOJISIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C IByMs IEPEMECHHBIMU.

[IpoBOAUTE MPOCTENIINE HUCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (YCTaHABIMBATh, UMEET
JM YpAaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT ciIOBECHON (OPMYIMPOBKH 3a7ayd K €€ anreOpandeckoit
MOJENN C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBl YpPaBHEHUHU,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4U MOJYYEHHBIA PE3yJIbTAaT.

[IpuMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB /JIsl CPABHEHUS, OLICHKHU, PEIIaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM IEPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)MuIeCcKyIo
WJUTFOCTPALAI0 MHOKECTBA PEILICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUYEHMsI), ONPENENATh 3HAUeHHE (YHKIUU IO 3HAYCHUIO
aprymMeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutb rpaduku dJeMEeHTapHbIX QYHKUIUN BUJA:

y=k/x,y=x2,y=x3,y=[x|,y= X, OIHCHIBATH CBONCTBA YHCIIOBOIT byHKIIUN
o e€ rpaduxy.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICIYIOIINE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYNBATH PALIUOHAIIBHBIEC U UPPALMOHAIBHBIE YHCIIA.

BoinonHsTh apudpMeTruueckre JeMCTBUS C pallMOHAIBHBIMU YHCIIAMU, COYETast
YCTHBIE U MHUChMEHHBIE MPUEMBI, BBINOIHATh BBIYMCICHUS C UPPAMOHATBHBIMU
YU CJIaMU.

Haxonuts 3Hau€HUS CTENEHEN C LEJIBIMU IMOKA3aTENIMU U KOPHEH, BBIYUCIIATD
3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyIJisIiTh J1E€WCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY pPE3yJbTaTa
BBIYMCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHMS U HEPaBeHCTBA



PemaTe nuHENHbIE U KBapaTHbIE YPABHEHHUS, YPABHEHHUSI, CBOISIINECS K HUM,
pocTerIne APOOHO-PAIMOHAIIBHBIE YPABHEHHS.

Pemate cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pemarp TekcTOBBIE 3ajauM  aJreOpanvyeckuM CHOCOOOM C  MOMOIIBIO
COCTABJICHHSI YPAaBHEHUS WU CUCTEMBI IByX YPABHEHUN C ABYMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM IrpapUuecKuX MpPeACTaBIeHUN (yCTaHaBIMBATh, UMEET
JU YpaBHEHUE WM CUCTEMAa YPABHEHUMN PELICHUS, €CIIM MUMEET, TO CKOJbKO, U
npouee).

PemaTe nuHEWHbIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaTh
pelIeHre HEPABEHCTB HAa YMCJIOBOM NPSMOM, 3aIIMCHIBATH PEIICHHE C MOMOIIBIO
CHUMBOIJIOB.

Pemate cHucTeMBl  JMHEHHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHUE CHCTEMBbI
HEPABEHCTB HA YMCJIOBOM NPSMOM, 3alIUCHIBATh PELIEHUE C IIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JINYHBIX 3a1a4.

DOyHKUMHA

Pacno3naBaTh (QyHKIMM HU3ydeHHBIX BHUIOB. I[loka3piBaTh CXeMaTHYECKH

pacnoJioKeHNe Ha KOOPAMHATHOM MJIIOCKOCTH rpaduKoB GyHKIMM BUAa: y = kx,
y=kx+by=kix,y=ax® +bx+c y=x3y=1x y=|x|, B 3aBuCHMOCTH
OT 3Ha4YEeHUM KO03(PPHUIIMEHTOB, ONMMUCHIBATH CBOWCTBA (PYHKITUH.

Crpouth U H300paxarb CXxeMaTH4YEeCKU rpaduKu KBaJpaTUYHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIUHI MO UX Tpadukam.

Pacno3naBaTh kBajgpaTHuHyio (QYHKIHUIO 10 (opMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCHU

Pacnio3naBaTh apu(MeTHUECKYIO U T€OMETPUUECKYIO POTPECCUU MPHU Pa3HBIX
crnoco0ax 3aJaHusl.

BbINONMHATE  BBIUMCICHHUS C  UCHOJB30BaHUEM (OpMYyNIT N-ro 4jeHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300pakath 4JeHbl MOCJEI0BATEIBHOCTH TOYKAMHU Ha KOOPAMHATHOM
MJIOCKOCTH.

Pematpe 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
qHCclie 337aud U3 pealbHON JKU3HH (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, [UPPOBHIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTIAHUPOBAHUE C YKASAHUEM KOJIMYECTBA AKAJJTEMUYECKUX YACOB,
OTBOJUMBIX HA OCBOEHME KAXKJIOKW TEMbI YYEBHOI'O IPEJIMETA C YYETOM ITPOT'PAMMBI
BOCIIUTAHUSA, 1 BO3MOKHOCTH UCITIOJIb30BAHUSA IO 3TOM TEME JIEKTPOHHBIX

(IIU®POBLIX) OBPA30OBATEJIBHBIX PECYPCOB

7 KIIACC
KoanuectBo yacoB JlesITeIbHOCTD YUUTEJISl C Y4€TOM = DJIEKTPOHHbIE
HaumenoBanue .
Ne padoueii mporpamMmbl (undposbie)
pa3zieioB H TeM KounTtpoJabHbie IpakTnyeck
n/n Bceero BOCIIUTAHMS o0pa3oBaTesibH
MPOrpaMMbl padoThI ue padoTsl
ble pecypchl
Yucaau > BOCIUTAHHUE JTIOOBU K CBOEH MAJION = Bu6IMoTEKA
BBIYHCIICHHUS. 25 1 poauHe, Kparo LIOK
PannonansHbie https://m.edsoo.ru/
qucna 71415b90
» BOCIHHTaHHUE YBAKCHUS K JIyXOBHO-
HPABCTBEHHOM KyIbType CBOEH bubmuorexa
Anrebpanveckue 27 1 CEMbH, HApPOJ1a, CEMENHBIM LHOK
BBIPpAXKCHUSI EHHOCTSM C Y4E€TOM https://m.edsoo.ru/
HallMOHAJIbHOM, PEIUTHO3HOMN 7£415b90
MPUHAJIEKHOCTH.
» (dopmupoBaHUE OCO3HAHUSL  Bu6mHoTeKa
VpasHenus i 20 | anHaz[nemﬂocgn K  CBOEMY TTOK
Hapoay U OOIIHOCTH TpakJIaH
HEpPaBEHCTBA POy P https://m.edsoo.ru/
Poccuu, mposiBieHne yBakeHHs K 6415690
CBOEMY M IpYTUM Hapoaam —
(dbopMUpOBaHHE OCO3HAHUS Bu6IHOTEKA
KoopHaThi i IIEHHOCTH Ka)KJI0W YeJI0BEUECKOM TIOK
24 1 JKU3HU, IPU3HAHUS
rpapuku. OyHKuuu https://m.edsoo.ru/
WHIWBHUIYAIBHOCTH U JOCTOWHCTB
71415b90
Ka)KJIOTO YEJIOBEKa




» (opMuUpoBaHHE MOHUMAaHUS

bubnnoreka
TosTopente i CONPHUYACTHOCTH K  MPOILIOMY, 1IOK
> 0000111EH1E 6 HACTOAMIEMY 1 Oyaymemy https://m.edsoo.ru/
poanoro kpas, Ponunsl — Poccun, 1 .b : *
Poccuiickoro rocygapctaa 7415690
OBIIEE KOJIMYECTBO
YACOB 110 102

I[TPOTPAMME




n/n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

Yucna 1 BEIUKCIIEHU.
KBanpaTHbie kopHU

Yuciia ¥ BEIYUCICHUS.
CrerneHn ¢ LETBIM
[moKasarejieM

Anrebpanueckue

BeIpakeHUs. KBagpaTHbiit

TPEXWIEH

8 KVIACC

KoanuecTBo 4acoB

Bcero

15

KonTpoasu
ble padoThI

IIpakTuyeckue
padoThI

JesITeJILHOCTD YYUTEJISI C
yueToM padoueit
NporpaMMbl BOCHHUTAHUS

(hopMUpOBaHHE TOHUMAHUS
3HauCHUs IpaXIaHCKUX
CUMBOJIOB (FOCY/1apCTBEHHAs
cumBonMka Poccuu, cBoero
peruoHa), mpa3AHUKOB, MECT

MTOYUTAHUS repoeB u
3alIUTHUKOB OreuecTBa,
MIPOSIBIICHUE K HHUM
YBaKEHUS

» BOCIIMTaHUE
JT0OpOXKENIaTeIbHOCTH,
MIPOSIBIICHUS
CONEpEeKUBaAHMS,

TOTOBHOCTH OKa3bIBATh
MIOMOIIIb; BBIpayKEHHUE
HETIPUSITHS TOBEICHUS,
NPUYHHSIOLIETO
(duznyecKuil 1 MOpaJIbHBIN
BpEIl IPYTUM JIIOJISIM,
YBKEHHSI K CTApIIAM
dbopmupoBanue
HepBOHAYATIBHBIX
MPEJICTaBICHUN O TpaBax W
OTBETCTBEHHOCTH YEJIOBEKa
B O0O0IIECTBE, TPaKTAHCKHUX
npaBax U 00s3aHHOCTSIX

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubnuoreka [{OK
https://m.edsoo.ru/7f41

7af8

but6mmoreka [IOK
https://m.edsoo.ru/7f41

7af8

but6mmoreka [IOK
https://m.edsoo.ru/7f41

7af8




» (GOopMHpPOBaHUE YMCHHS

Aunre6panueckue OLCHUBATL MOCTYIKU C Bu6morexa LJOK
MO3UIUH UX COOTBETCTBHUS
BBIPAXKEHUS. 15 1 https://m.edsoo.ru/7f41
HPABCTBCHHBIM HOpMaM;
Anrebpanueckas 1poOb P MM, 7af8
OCO3HAHHUS OTBETCTBEHHOCTH
3a CBOM MOCTYIKHU
BOCTIUTAHHE OepeKHOTO
OTHONICHUS K (PU3UUECKOMY
VYpaBHeHus u 370POBBIO,  COBMONCHUIO  [606rera [TOK
OCHOBHBIX MIPaBHII
HEpPaBEHCTBA. 15 P https://m.edsoo.ru/7f41
3710poBOro M 0€30MacHoOro
KBaapartHble ypaBHEHMS . | 7af8
Uit ce0si U ApYyrux Iojei
o0pa3a )XKM3HU, B TOM YHUCJIC B
nH(bOpPMaILIMOHHOH cpefe
dhopmupoBaHue
YpaBHeHHS U criocobHOCTH BocnpuHuMaTs |~ bubmoreka [IOK
HepaBeHCTBA. CUCTEMBI 13 U YyBCTBOBATh IpeKpacHoe B https://m.edsoo.ru/7{41
YpaBHEHUN ObITY, TIPUPOJE, UCKYCCTBE,  7afl
TBOPYECTBE JIIOAEH
YpaBHEeHUS U (dopmupoBanne noHmmanus  Bu6mmorexa IJOK
HEpPABEHCTBA. 12 OCHHOCTH Tpyda B XKHU3HM  hitps://m.edsoo.ru/7f41
HepasencTpa YeloBeKa, CeMbH, 001IeCTBa 7af8
(dhopmupoBanue
MO3HABATEIIbHBIX HHTEPECOB,
Oyuknun. OCHOBHBIE aKTg o bubmorexa HOK
: M0003HATENBHOCTH u
5 https://m.edsoo.ru/7f41
MOHSITUS CaMOCTOSITEIbHOCTH B
a
MO3HAHWM,  WHTEpeca W~
YBOXCHHS K  HAYYHBIM
3HAHUSIM, HAyKe
OpPMHPOBaHUE bubnuotexa [JOK
Oynkuuu. Yucnoseie bopmmp 1
9 MepBOHAYAIbHBIX https://m.edsoo.ru/7f41
byHKIIH .
MpEeICTaBICHUIA 0  7af8




HNPUPOTHBIX M COLHUAIBHBIX
00BEeKTax,  MHOrooOpa3uu
00BEKTOB u SBJICHUI
IIPUPOJBI, CBSI3M JKUBOU U
HEKUBOH NMPHUPOBI, O HAyKe,
HaYYHOM 3HAHUU

> (opmupoBanue
IepBOHAYAIBHBIX  HABBIKOB
HaOJIIOICHUH,

IToBTOpeHue n CHUCTeMaTH3aIuu " bubmmorexa LIOK
10 6 https://m.edsoo.ru/7f41
00001IeHne OCMBICIICHHU OHI)ETa B e
€CTECTBEHHOHAYYHOM S —
TyMaHUTapHOU obacTsax
3HAHHUI
OBIIEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME




9 KJIACC

KounyecTBO 4acoB JdeATeIbHOCTD YYUTEJIA € DJIeKTPOHHbBbIE
HaumenoBanue .
Ne yuyeToM padoyeil nporpamMmbl | ({u(poBbIE)
pa3aesioB U TeM Kourpoabnbie  IIpakTnuyeckue
n/n Bcero BOCIIMTAHUS oOpa3oBaTe/ibHbIE
NPOrpamMMbl padoThI padoThbI
pecypchbl
> (opmupoBanue
MIO3HABATEJIbHBIX HMHTEPECOB,
Yucna u BEIYHCIICHUS. aKTgBHOCTH’ bubnunoreka LIOK
. M0003HATEITLHOCTH u
JlelcTBUTEIIbHBIE 9 https://m.edsoo.ru/7f419
CaMOCTOSTEIIbHOCTH B
qHucia . dog
NO3HAHUM;,  HUHTEpeca |
YBaKEHUS K HAyYHBIM
3HaHUSM, HayKe
» (GopMHpPOBaHUE YMCHHS
VpaBHeHUS U OLICHUBATh MMOCTYIKH C BuGmorexa [IOK
HECPaBCHCTBA. MO3UIUU UX COOTBETCTBUSA
. 14 1 1L https://m.edsoo.ru/7f419
YpaBHeHUs ¢ OqHOM HPaBCTBEHHBIM HOPMaM; 108
TIepEeMEeHHO OCO3HaHUs OTBETCTBEHHOCTH =~
3a CBOM MOCTYIKHU
» (popmupoBaHue CIIOCOOHOCTH
VYpaBHeHus u BOCIIPHHIMATE "' Bu6mnoreka HOK
YyBCTBOBaTh IMPEKpPACHOE B
HEpPABEHCTBA. 14 1 y Pekp https://m.edsoo.ru/7f419
c . ObITY, TMpPHUPOJIE, HCKYCCTBE, 408
HCTEMbI YPaBHEHUI TBOPUECTBE JTOJIEH d0g
» (hopMupoBaHHe
YpaBHeHUS U TIepBOHAYATIBHBIX bubmuoreka [JOK
MPEACTaBICHUI O TpaBax H
HEPABEHCTBA. 16 1 pel P https://m.edsoo.ru/7f419
OTBETCTBEHHOCTH 4YEJIOBEKa B
HepaBencrtpa dog

o01ecTBe, TPaKIaHCKUX
MpaBax U 00s3aHHOCTSIX




» BOCIIUTaHUE YBAXXCHHUA K

Tpyay, JIOAIM TPYA4; | Bu6nuoreka LIOK
DyHKIUU 16 OepexHoMy OTHOMIEHMIO K https://m.edsoo.ru/7f419
pe3ynbraTtam TPYAR, g
OTBETCTBEHHOMY =
MOTPEOJICHUTO
> (opmupoBanue
IEPBOHAYAIBHBIX  HABBIKOB
Uncronsie encrenaman y  Dubmorexa LIOK
15 https://m.edsoo.ru/7f419
[IOCIEA0BATEILHOCTH OCMBICJICHUS OmbITA B 408
€CTeCTBEHHOHAYYHOM a
TyMaHUTapHON obmacTsax
3HAHHUI
» (popmupoBaHue
I MMO3HABATEIBHBIX HHTEPECOB,
OBTOPCHHE,
06001enue, iﬁgssl{}?;;epjz’wocm u Bubmmorexa HOK
18 https://m.edsoo.ru/7f419
CHCTeMaTH3aIHS CaMOCTOSTEIIBHOCTH B 408
3HaHUU IO3HAHUU; HHTEpECA ) A
yBa)KEHUS K HAYYHBIM
3HAHUSM, HAyKe
OBHLIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME




IHOYPOYHOE INTAHUPOBAHHUE

7 KIIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrtpouabnbsie IIpakTnueckue
n/n Bcero o0pa3oBare/ibHbIE
padoThI padoTsbI
pecypcsl
1 [ToHsiTHE panoOHaIBbHOTO YKCIIA 1
) Apudmernaeckue 1eHCTBUS ¢ palliOHATbHBIMA 1
quCclIaMu
3 Apudmernaeckue 1eHCTBUS ¢ palliOHATBHBIMA |
YUCIIaMHU
4 Apudmernueckue 1eHCTBUS € pallMOHAIBHBIMU 1
quCclIaMu
5 Apudmernueckue 1eHCTBHS ¢ palliOHATBHBIMA |
qHCclIaMu
6 Apudmernueckue IeMCTBUS ¢ palliOHaIbHBIMU |
YUCIIaMHU
7 CpaBHeHue, ynopsa04MBaHuE palliOHAIBHBIX 1
quce
2 CpaBHeHue, ynops104iBaHUE PAllUOHATIBHBIX |
quce
9 CpaBHeHMeE, yNOpsAI0YMBAHNE PALlMOHAIBHBIX |
qucell
bubnunorexa LIOK
10 Crenens ¢ HATYpaJIbHBIM [TOKA3aTEIEM 1
https://m.edsoo.ru/7f4211de
bubnunorexa LIOK
11 CreneHb ¢ HaTypalbHBIM MTOKA3aTEIEM 1

https://m.edsoo.ru/7f421382




bubnunorexa LIOK

12 Crenensb ¢ HATYpaJIbHBIM [1OKA3aTEIEM
P https://m.edsoo.ru/7f42154¢
bu6nmoreka [IOK
13 CreneHb ¢ HaTypaJbHBIM MMOKA3aTEIEM httos://m.ed 764218
ps://m.edsoo.ru e
14 CreneHb ¢ HaTypaJbHBIM MOKA3aTEIEM
L5 Pemenne 0CHOBHBIX 33/1a4 Ha APOOH, MIPOLICHTHI
U3 peaJbHOM IPAKTUKH
16 Pemennie oCHOBHBIX 3a/1a4 Ha APOOU, TPOLIEHTHI
U3 peaJbHOM NPAKTUKH
17 Pemenrie o0CHOBHBIX 3a/1a4 Ha APOOU, TPOLIEHTHI
U3 peaJbHON NPAKTUKU
13 Penrenue 0CHOBHBIX 3a/1a4 Ha IPOOH, TPOICHTHI
U3 peaJbHOM NPAKTUKH
19 [Ipu3Haku genuMocTu, pa3ioKeHus Ha
MHOXHUTEIHN HATYPaJIbHBIX YHCEIl
20 IIpu3Haky 1eIMMOCTH, Pa3JIOKEHHs Ha
MHOKHUTEJIH HaTypaJIbHbIX YUCEIl
71 Peanbnble 3aBucumMocTH. [Ipsimast u obpaTHas
MIPOINOPLIMOHATIBHOCTH
” Peanbnbie 3aBucumoctH. [Ipsmas u obparHas
IIPONOPLIMOHAIIBHOCTH
7 Peanbnbie 3aBucumoctH. [Ipsmas u obparHas
IIPONOPLIMOHAIIBHOCTH
24 Peanbnbie 3aBucumoctu. [Ipsimast u odpaTHas
MPOMOPLUOHATBHOCTH
75 KonrtponsHas padora no teme "PanmonanbHble

gucia"




bubnunorexa LIOK

26 bykpettiibie BbipakeHits https://m.edsoo.ru/7f41feec
27 DopmyIibl
28 Dopmyibl
29 [Tepemennsbie. JlomycTrmble 3HaYCHUS
MIEPEeMEHHBIX
[Ipeo6pa3oBanue OYKBEHHBIX BEIPAKCHUIM,
30 papcprII)THe CKO6OK}I]/I HpI/IBe,ZIeHI/IS OJOOHBIX bubmorexa [IOK
https://m.edsoo.ru/7f41fafa
cllaraeMbIX
[IpeoOpa3oBanue OYKBEHHBIX BEIPAKCHUM,
31 piKpr:TI/Ie CKO60KyI/:<HpI/IBC,ZIeHI/I£ OJOOHBIX bubmmorexa [TOK
https://m.edsoo.ru/7f41fd70
claraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX BBIPAXKEHUH,
32 pacKkpbITHE CKOOOK U MPUBEICHUE MOA0OHBIX
cliaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX BBIPAKEHUH,
33 packpbITHE CKOOOK U MPUBEIECHUE MOAOOHBIX
cllaraeMbIX
34 CBOIiCTBa CTETICHU C HATYPAJIbHBIM bubmuorexa [IOK
IOKAa3aTesIieM https://m.edsoo.ru/7f421382
35 CBoIiCcTBa CTETICHU C HATYPAJIbHBIM bubnnorexa [JOK
oKa3arejieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnuoteka [JOK
IOKAa3aTesIieM https://m.edsoo.ru/7f4218be
bubnuoteka [JOK
37 Mroroteret https://m.edsogru/7f42276e
38 MHorouneHsl bubmorexa HOK

https://m.edsoo.ru/7f422930




39 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnunoreka LIOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422af?
40 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6nmoreka [IOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8
A1 Ciio)eHue, BBIYMTaHUE, YMHOKEHUE bubnunorexa LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
4 CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE bubnunoreka LIOK
MHOT'OYJICHOB https://m.edsoo.ru/7f423182
43 DopMyJIbl COKPALIEHHOTO YMHOXKEHUS bubmorexa LIOK
https://m.edsoo.ru/7f42432a
44 @opMyIIbl COKPAIIEHHOTO YMHOXKEHUS bubmorexa LIOK
https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPAILEHHOTO YMHOXKEHUS bubmorexa LIOK
https://m.edsoo.ru/7f424¢12
46 @opMyIIbl COKPAIIEHHOTO YMHOXKEHUS bubmorexa OK
https://m.edsoo.ru/7{4241d2
47 @opMyIIbl COKPAIIEHHOTO YMHOKECHUS bubmmorexa LIOK
https://m.edsoo.ru/714251d0
bubnmorexa LIOK
48 Paznokenre MHOTOWICHOB Ha MHOKUTEIH
https://m.edsoo.ru/71423312
49 Paznokenre MHOTOWICHOB Ha MHOKUTEIH bubmmorexa [OK
https://m.edsoo.ru/7f4237fe
bu6mmoreka IIOK
50 Paznoxxenre MHOTrO4YJI€HOB HA MHOXKHUTEIIH
https://m.edsoo.ru/7f4239de
51 Paznoxxenre MHOrO4JI€HOB HA MHOYKHUTEIIH
57 KonTponbHas pabota mo Teme

"AnreOpanyeckue BbIpaxeHus"




VpaBHeHHE, IpaBuIIa MPeoOpa3OBaHUS

53 YpaBHEHUs, PABHOCUJIBHOCTh YpaBHEHUU
54 JInHeliHOe ypaBHEHME C OHON IEPEMEHHOM,
pellIeHne JIMHEWHBIX ypaBHEHUN
55 JIuneliHOEe ypaBHEHHE C OJTHOW MTEPEMEHHOM, bubmmoreka [JOK
pelIeHNe JIMHEHHBIX YPaBHEHUM https://m.edsoo.ru/7f420482
56 JInnelinoe ypaliHeHI/Ie C OJIHOH unepeMeHHop”I,
penieHue JIMHENHBIX YpPaBHEHUI
57 Pemenue 3aga4d ¢ moMOIIbIO YpaBHEHHI bubmorexa HOK
https://m.edsoo.ru/7f42064e
58 Pemenue 3a1ayu ¢ moMoIIbI0 ypaBHEHUM bubmorexa HOK
https://m.edsoo.ru/7f420806
59 Pewrenue 3a1au ¢ noMoLIbIO YpaBHEHUM bubmorexa LIOK
https://m.edsoo.ru/7f4209a0
60 Pewrenue 3a1au ¢ noMoLIbIO YpaBHEHUM buGnuorexa [IOK
https://m.edsoo.ru/7f420e6e
61 JIuHeliHOEe ypaBHEHME C IBYMs IIEPEMEHHBIMU U bubmmnoreka HOK
ero rpauk https://m.edsoo.ru/7f427¢32
2 JInHeHoe ypaBHEHHE C IBYMS IEPEMEHHBIMU U bubmuoreka [IOK
ero rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHENHBIX YPABHEHUM C JBYMs bubmuorexa [IOK
IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTUHENHBIX YPABHEHUM C ABYMs
IIEpEMEHHBIMU
65 Cucrema 1ByX JINHEWHBIX YPAaBHEHHUM C IBYMS
MIepeMEHHBIMU
66 Cucrema 1ByX JTUHENHBIX YPABHEHUM C JBYMs

MNEPEMEHHBIMU




bubnunorexa LIOK

67 Pemeriie cCTeM ypagHeriii https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEeHHMI bubmorexa HOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUI bubamorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEeHH
71 Pemenue cucrem ypaBHEHU
7 KontponbHas padota nmo teme "JIuHelHbIe bubnnoreka [JOK
ypaBHeHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoi bubmorexa HOK
https://m.edsoo.ru/7f41de76
bubnnorexa [JOK
74 HHCIOBEIC IPOMEKYTH https://m.edsogru/7f4ldff2
75 HucnoBble TPOMEKYTKH
76 PaccrosiHre Mexay AByMs TOUKaMH
KOOPAMHATHOU IIPSAMON
77 Paccrosinre Mexnay AByMs TOUKaMH
KOOPJAWHATHOM MPSIMOI1
73 IIpssMoyronbHas cucTeMa KOOpIAMHAT Ha bubnmnoreka HOK
IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbHas cucTeMa KOOpANHAT Ha bubnmnoreka HOK
IJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Ipumeps! rpadukoB, 3a1aHHBIX (HOpMyIaMu ngg;g::;;grouﬁ f41e8a8
81 [Ipumeps! rpadukoB, 3a1aHHBIX (HOpMyIaMu ngs?;rf:;;grouﬁ f41edS0
82 [Ipumeps! rpadukoB, 3a1aHHBIX (HOpMyIaMu




bubnunorexa LIOK

83 Urenue rpadMKoB peaibHBIX 3aBUCUMOCTEH hitps:/m.cdsoo.ru/7f41ca24
84 Urenue rpadMKoB peabHBIX 3aBUCUMOCTEH
bubnunoreka LIOK
IT
85 OUATHE yHKILH https://m.edsoo.ru/7f41ef06
86 I'padux GpyHKIIN
N . bu6nmmoreka [IOK
87 CBoficTra (ynicunii https://m.edsoo.ru/7f41f078
N . bubmuoreka [{OK
88 CoiicTsa dymiunii https://m.edsoo.ru/7f41f1fe
bubnunoreka LIOK
89 Jlunei
MHCHHA yHKLLA https://m.edsoo.ru/7f427282
bubnunoreka LIOK
90 Jluneit
unciinaz pynius https://m.edsoo.ru/7f427412
bubnunoreka LIOK
91 I1 HHOM
0CTpOCHHE rpaduica IMHCHHOI (pyHKLuK https://m.edsoo.ru/7f426d1e
92 IToctpoenue rpaduka TuHeHHON QyHKIMM
93 I'paduk pynkumn y =[x|
94 I'padpux pynkumm y =[x|
KonTponbhas padota no teme "KoopauHatsl u
95 r aq}TI/II)KI/I ) I;)( un" / Bee occnﬁCKI;Isll bubmorexa HOK
P P FYHER P https://m.edsoo.ru/7f41f50a
IpoBepoyHas pabora
96 HToroBast KOHTpOJIbHAs paboTa / bubmuoreka [JOK
Bcepoccuiickas mpoBepouHas pabota https://m.edsoo.ru/7f429c6¢
97 [ToBTOpEeHNE OCHOBHBIX MOHSITHI U METOJOB
Kypca 7 kiacca, 0000IIeHre 3HaHUH
08 [ToBTOpPEHNE OCHOBHBIX MOHATHI U METOJIOB bubmuorexa [IOK

Kypca 7 kiacca, 00001eHre 3HaHUI

https://m.edsoo.ru/7f429{32




99 [ToBTOpEHNE OCHOBHBIX MMOHATHI U METOJI0B | Bu6muotexa [JOK

Kypca 7 ki1acca, 000011eHue 3HaHUIA https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB 1

Kypca 7 Kinacca, 0000IeHre 3HaHUHA
101 [ToBTOpEHNE OCHOBHBIX MOHIATHI U METOJOB 1 bubmmoreka [JOK

Kypca 7 ki1acca, 000011eHue 3HaHUIA https://m.edsoo.ru/7f42a27a
102 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B | Bu6muotexa [JOK

Kypca 7 ki1acca, 000011eHue 3HaHUIA https://m.edsoo.ru/7f422a900

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




8 KVIACC

KosauyecTBOo 4acoB JIeKTPOHHbBbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsbl
1 KBanparusiii KOpeHb U3 yucia 1 bubamorexa LIOK
AP P https://m.edsoo.ru/7f42d452
bubnuoreka [{OK
2 [TonsiTHE 00 MPPANMOHAIIEHOM YHCIIC 1
ppatt https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHble MPUOIMKEHNS HPPALMOHATIBHBIX |
yucell
4 JecsaTruunble MPUOTMKEHNUS UPPALMOHATBHBIX 1
yucel
5 JlelicTBUTENbHBIC YHCTIA 1
6 CpaBHEHME NEUCTBUTENBHBIX YHCEI 1
7 CpaBHeHuE 1eHCTBUTENBHBIX YHCEI 1
8 ApudpmeTnueckuii KBaJpaTHbIH KOPEHb 1
9 VYpaBHeHue BUa X> = a 1
10 CaoiicTBa apu(pMeTUYECKUX KBAJAPAaTHBIX KOpHEN 1 brbmmorexa [TOK
P o P https://m.edsoo.ru/7f42d862
11 CoiicTBa apruMeTHUECKUX KBaIpaTHBIX KOPHEN 1 bubamorera LOK
P AP P https://m.edsoo.ru/7f42d862
12 [TpeoOpa3zoBaHre YUCTOBBIX BBIPAXKEHUH, | bu6muoreka [JOK
COJIEpKAIMNX KBAJIPATHBIE KOPHU https://m.edsoo.ru/7f42dd26
13 [TpeoOpa3zoBaHne YUCTOBBIX BBIPAXKEHUH, | bubmuoteka [IOK

CoZEpKaIINX KBaJApaTHbIE KOPHU

https://m.edsoo.ru/7f42ded4




[IpeobpazoBaHue YUCTOBBIX BHIPAKECHUH,

bubnunoreka LIOK

14 COJIepKaINX KBAJIPAaTHbIE KOPHU https://m.edsoo.ru/7f42e0be
L5 [Ipeo6pa3oBaHMe YMCIIOBBIX BBIPAKEHUH, bubnuoreka [JOK
COoJIepKaIlMX KBaJpaTHble KOPHU https://m.edsoo.ru/7{42¢262
16 Crenens C 1eJIbIM TTOKa3aTelieM bubmmorexa [JOK
https://m.edsoo.ru/7f4354a4
CranpmapTHas 3anuch yncia. Pasmepbl 00bEeKTOB
17 OKPY’KaroIIero Mupa (0T 3JIEMEHTaPHBIX YaCTHI] bubnmnoreka HOK
JI0 KOCMHYECKHX OOBEKTOB), JITUTEIHHOCTD https://m.edsoo.ru/7f436098
MIPOIIECCOB B OKPYKAIOIIEM MUPE
18 CBOIICTBa CTETNIEHU C IIEJIBIM TTOKa3aTelieM bubmmorexa [TOK
https://m.edsoo.ru/7f435648
19 CBoOIICTBa CTETNIEHU C IIEJIBIM TTOKa3aTelieM bubmmorexa [IOK
https://m.edsoo.ru/7f435648
20 CBoOIICTBa CTETNIEHU C IIEJIBIM TTOKa3aTelIeM bubmorexa [IOK
https://m.edsoo.ru/7f435648
21 CBOMCTBA CTEIEHHU C IIENIBLIM ITOKAa3aTeIEM bubnmorexa OK
https://m.edsoo.ru/7f43599a
22 CBOMCTBA CTEIEHHU C IIENIBLIM ITOKAa3aTeIEM bubnmorexa OK
https://m.edsoo.ru/7f435ed6
23 KBanpatHblil TpéxuiieH
24 KBanparsslii TpéxuineH
75 PasnoxeHne KBagpaTHOro TpEXUiIeHa Ha bubnmnoreka HOK
MHOXXUTEIIN https://m.edsoo.ru/7f42fd38
2% Paznoxxenne kBagpaTHOrO TpEXWieHa Ha bubmuorexa [JOK
MHOKHUTEIIN https://m.edsoo.ru/7f42fd38
7 KonTtponbHas padora no Temam "KBagparHsie bubmuoteka [IOK

kopuu. Crenenu. KBaapartHslii Tpexuien"”

https://m.edsoo.ru/7f42ec80




bubnunoreka LIOK

28 Adrebpairiecias 1podk https://m.edsoo.ru/7f430382
29 JlonycTrMble 3HaYeHUSI IEPEMEHHBIX, BXOISAIIUX B
anredpanvyeckue BhIpaKEeHUS
30 JlommycTrMble 3HAaYCHHSI IEPEMEHHBIX, BXOISAIIUX B
anreOpanyecKre BEIPaKECHUS
. . bubnmnoreka HOK
31 OCHOBHOE CBOMCTBO aJIreOpandeckon qpoou hitps://m.c dsogm 7430866
. bubmmoreka [JOK
32 Coxpamerne npobeii https://m.edsoclfru/7f430a8a
. bubmmorexa [JOK
33 Coxpamerne npobeii https://m.edsoclfru/7f430f44
. bubmmoreka [JOK
34 Coxpaerne podeit https://m.edsoclfru/7f430f44
15 CrnoxeHue, BRIYUTAHUE, YMHOKEHHUE U JCIICHHE bubmmoreka [JOK
anredpandeckux apooeit https://m.edsoo.ru/7f43128¢
36 CrnoxeHue, BEIUMTAHUE, YMHOXKEHHUE U JICJICHHE bubnnorexa [JOK
anreOpanvecKkux apooeit https://m.edsoo.ru/7f4315¢0
37 CrnosxeHue, BBIMUTaHUE, YMHOKEHUE U JICTICHHE bubnnorexa [JOK
anreOpanyeckux Apooeit https://m.edsoo.ru/7f4318c2
18 CrnoxeHue, BRIYMTAHUE, YMHOKEHHUE U JCJICHHE bubmmoteka IIOK
anredpanyecKkux JIpooeit https://m.edsoo.ru/7f431a20
19 [Ipeo6pa3oBanue BbIpakeHUH, copepKamux bubmuorexa [JOK
anreOpanveckue apoou https://m.edsoo.ru/7f43259¢
40 [IpeoOpazoBanue BBIpAXKEHUA, COACPIKALINX bubmuorexa [JOK
anredpanveckue Ipoodu https://m.edsoo.ru/7f432736
A1 [IpeoOpa3zoBanue BbIpaXeHH, copepKalux bu6muoreka [JOK

anreOpanyeckue Apodu

https://m.edsoo.ru/71432736




4 KonTtponsHast pabora o Teme "Anredpanueckas Bu6muotexa [JOK
JIpoOp" https://m.edsoo.ru/7f431d36
bubmmoreka [JOK
43 Kpazpatiioe ypaHerne https://m.edsofru/7f42eela
44 HemnonHoe kBagpaTHOE ypaBHEHHE bubmmorexa [IOK
https://m.edsoo.ru/7f42eela
45 HemnonHoe kBagpaTHOE ypaBHEHHE bubmorexa [IOK
https://m.edsoo.ru/7f42eela
46 ®opMya KOpHEW KBapaTHOTO YpaBHEHUS bubmorexa HOK
https://m.edsoo.ru/7f42f158
47 ®opMyna KOpHEH KBapaTHOTO YpaBHEHUS bubmorexa HOK
https://m.edsoo.ru/7f4236
48 ®opmysa KOpHEH KBapaTHOTO YpaBHEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f42f5a4
bubnuoreka [{OK
49 Teopema Biera https://m.edso:)_.lru/7f42fef0
bubmuoreka [IOK
50 Teopema Brtera https://m.edsofru/7f430076
51 Pemenue ypaBHeHUH, CBOIAIINXCS K KBaIPaTHBIM bubnmorexa OK
https://m.edsoo.ru/7f43¢c542
52 Pemenue ypaBHeHUH, CBOIAIINXCS K KBaIpaTHBIM bubmmorexa OK
https://m.edsoo.ru/7143¢3d0
53 [Ipocreiimue ApoOHO-pallMOHATIBHBIE YPAaBHEHHS bubmmorexa LIOK
https://m.edsoo0.ru/7f4328c6
54 [Ipocreiinme qpoOHO-palMOHAIBEHBIE YPABHEHUS bubmorexa HOK
https://m.edsoo.ru/7f432b6e
55 Penienne TeKCTOBBIX 3aJ1ay € TTOMOIIBIO bubmuoreka [{OK

KBaJPaTHBIX YpaBHEHHH

https://m.edsoo.ru/7f42{75¢




56

Pemienne TeKCTOBBIX 33J1a4 C IIOMOIIBIO
KBaJIpaTHBIX YpaBHEHU

bubnunoreka LIOK
https://m.edsoo.ru/7f42{8f6

57

58

59

KonTtponsnas padora no teme "KBanparusie
ypaBHeHHUA"

JluneitHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU, €TO
rpaduk, mpuMepsl pelieHNs] YpaBHEHUN B LEIbIX
yuclax

JluneitHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU, €TO
rpaduk, mpuMepsl pelIeHNs YpaBHEHUN B IENBIX
yHuCclax

bub6nmoreka [IOK
https://m.edsoo.ru/7f430112

60

JInHeliHOE ypaBHEHHE C IBYMS IIEPEMEHHBIMH, €TO
rpaduK, IpUMEPHI PELICHUS YPABHEHUH B IIEJIBIX
YHUCIIax

61

62

Pewrenne cucreM IByX JIMHEVHBIX YPAaBHEHHM C
JBYMSI IIEPEMEHHBIMU

Peuienne cucreM IByX JIMHEWHBIX YPaBHEHUH C
JIBYMS [IEPEMEHHBIMU

63

Pemenne cucreM IByX JIMHEWHBIX YPaBHEHUH C
JBYMSI IIEPEMEHHBIMU

64

65

[Ipumepsl permieHnst CUCTEM HETMHEHHBIX
YpaBHEHUH C IBYMS IEPEMEHHBIMU

[Tpumepsl peleHus: CUCTEM HETMHEUHBIX
YPaBHEHMH C IByMsI TIE€PEMEHHBIMHU

66

['padmueckas uHTEpIpeTaLlnsl ypaBHEHUS C IBYMS
MIEPEMEHHBIMHU U CUCTEM JINHEWHBIX YPABHEHHM C
JBYMSI IIEPEMEHHBIMU

but6mmorekxa [IOK
https://m.edsoo.ru/7f43d6d6




I'paduueckas uHTEpHIpETALIUS YPABHEHUS C ABYMS

67 MIEPEMEHHBIMU U CUCTEM JIMHEUHBIX YPABHEHUI C bubmorexa [IOK
https://m.edsoo.ru/7f43d6d6
JIBYMsI IEPEMEHHBIMU
68 Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO CUCTEM
ypaBHEHU U
69 Penienne TeKCTOBBIX 3a7a4 C IIOMOILBIO CUCTEM
ypaBHEHU M
70 Penienne TeKCTOBBIX 3a7a4 ¢ IIOMOILBIO CUCTEM
YpaBHEHUN
71 HucnoBsle HEPABEHCTBA U UX CBOMCTBA
72 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
73 HepaseHcTBO ¢ 0/1HOI TepeMeHHON
74 JIvHeitHbIe HEpaBEHCTBA C OJHOM NTEPEMEHHOMN 1 bubmuoreka [IOK
HX pelIeHue https://m.edsoo.ru/7f42¢692
75 Jlunelinbie HEPaBEHCTBA C OJIHON IEPEMEHHOU U bubmmoreka [JOK
UX pelieHue https://m.edsoo.ru/7f42c840
76 JInHeliHbIe HEPABEHCTBA C OJTHOM NIEPEMEHHON U
UX pelieHue
77 CucTembl TUHEHHBIX HEPABEHCTB C OJHOU bubmuoreka [IOK
MIEPEMEHHOMN U UX PEILCHUE https://m.edsoo.ru/7f42cb88
73 CucreMbl TUHEHHBIX HEPABEHCTB C OAHOMN bubmmnoreka HOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cd2¢c
79 CucTeMbl TUHEHHBIX HEPABEHCTB C OJHOU
MIEPEMEHHOM U UX PEIICHHE
20 N3obpakenue perieHus TMHEHHOTO HEPAaBEHCTBA bu6muoreka [JOK
U UX CHUCTEM HA YUCJIOBOU NPSMOU https://m.edsoo.ru/7f42c9e4
21 N306paxeHue pemieHus JMHEHHOTO HEpaBEHCTBA bu6muoreka [JOK

Y UX CHCTEM Ha YMCJIOBOM MPSAMOU

https://m.edsoo.ru/7f42c¢9¢4




KonTtponsHas pabora no Temam "HepaBeHCTBa.

82 . 1
Cucrembl ypaBHEHUI"
Bu6muotexa [JOK
83 Honsmue pymxum ! https://m.edsofru/7f433c12
%4 OO6uacTh ornpeeneH!s] 1 MHOKECTBO 3HAYCHHIA | bubnmnoreka HOK
byHKIIUN https://m.edsoo.ru/7f433d84
&5 Crnioco0sI 3a1anus GyHKIANA 1
86 I'padpux pynkumm 1
87 CaoiicTBa (yHKIIUH, UX OTOOpakeHHe Ha rpaduke 1
88 Urenue u noctpoeHue rpagukoB QyHKITHIA 1
29 [Tpumeps! rpadukoB GyHKINH, OTPaKAIOIIUX |
peasbHbIE TPOLIECCHI
90 @DyHKIMY, ONMHUCHIBAIOIIUE MIPSIMYIO U 0OpaTHYIO 1 Bu6mmotreka [JOK
MIPOMOPITMOHAIBHBIC 3aBUCUMOCTH, X TpaduKu https://m.edsoo.ru/7f434bbc
91 ['unepbona 1
92 Tmnepbona 1 ngs?;;?eeg;fz/}immez
%3 Tpau gy y = 1 it 83452
Oyukmmm y =x2, y = x3, y = VX, y = [X[;
94 rp};li)nlflecx};e pe,n};eHI/Ie’ }}llpaBHe’H}I//If/'I |1/1 |(;I/ICT6M 1 bubmmorexa LIOK
. https://m.edsoo.ru/7f434d38
ypaBHEHHIA
[ToBTOpEHNE OCHOBHBIX MOHATUN 1 METOJIOB
95 KypcoB 7 u 8 KiaccoB, 00001enne 3HaHuH / 1 bubmmorexa [IOK
Bcepoccuiickas nposepounas padora hutps://m.edsoo.ru/71437 a2
96 Urorosas koHTpoabHas padora / Becepoccuiickas ) bu6muoreka [JOK

poBepouHas pabora

https://m.edsoo.ru/7f434eb4




97 IToBTOpEHNE OCHOBHBIX NOHATHUIN U METOI0B 1
KypcoB 7 1 8 Kj1accoB, 000011eHne 3HAHU I

08 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJOB | bubnuoreka [JOK
KypcoB 7 u 8 KJ1accoB, 0000IIeHNEe 3HAHUT https://m.edsoo.ru/7f43736¢

99 IToBTOpEHNE OCHOBHBIX MOHATUA U METO0OB 1 bubmmoreka [JOK
KypcoB 7 1 8 Kj1accoB, 00001IeHne 3HAHU I https://m.edsoo.ru/7f437510

100 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B | Bu6muotexa [JOK
KypcoB 7 1 8 Ki1accoB, 000011eHne 3HAHU I https://m.edsoo.ru/7f4376b4

101 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B | bubnuoreka [IOK
KypcoB 7 H 8 KJlacCoB, 00001IeHNe 3HAHUI https://m.edsoo.ru/7f436b88

102 [ToBTOpEHNE OCHOBHBIX MMOHATUA U METOOB 1 bubmmoreka [JOK
KypcoB 7 U 8 Ki1accoB, 0000111eHe 3HaHUI https://m.edsoo.ru/7f437858

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




n/n

Tema ypoka

PaHI/IOHaHBHBIe qucia, uppanuoHaJIbHBIC YKUCJIA,
KOHEYHbIE U OECKOHEYHBIE JCCATHYHBIC ,I[pO6I/I

MHokecTBO NEHCTBUTEIHLHBIX YHCEI;

JIEHCTBUTEIILHBIE YHCIIA KaK OECKOHEUHBIE
JECATUYHBIC TpOOH

9 KJIACC

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

B3anMHO 01HO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JICUCTBUTENBHBIX YUCEIl U
MHO>KECTBOM TOYEK KOOPAMHATHON MPSAMOMN

CpaBHeHuE 1eHCTBUTENbHBIX YUCEIL,
apudMeTUYECKHe IEUCTBHS C IEUCTBUTEIHHBIMU
YUCIIAMHU

[TpubnmxEHHOE 3HaUEHUE BETMUNHBI, TOYHOCTh
npuOIMKEeHUs

Oxpyrienue yucen

Oxpyrienue yncen

HpI/IKI/II[Ka " OLCHKA pE3yJIbTaTOB BBIYHCIICHUI

NeRNe RN e

IIpuknka v OLlEHKa pe3yIbTaTOB BEIYUCICHUN

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUN,
CBOJSAIINXCS K JIMHEHHBIM

—_ | = |

but6morex [JOK
https://m.edsoo0.ru/7f43bf66

11

JInnelinoe ypaBHeHue. Pemenne ypaBHeHUH,
CBOJSIIUXCS K JINHEHHBIM




KBanparHoe ypaBHeHue. Pelienue ypaBHEeHHUI,

bubnunorexa LIOK

12 CBOJSIINAXCS K KBAJIPATHBIM https://m.edsoo.ru/7f43c542
13 KBagparnoe ypaBHenue. Penienue ypaBHeHMi, bubnuoreka [JOK
CBOIAIIMXCS K KBaIApaTHBIM https://m.edsoo.ru/7f43¢542
14 bukBanpartHbie ypaBHEHHUs bubamorexa LOK
https://m.edsoo.ru/7f43¢3d0
15 bukBanpartHbie ypaBHEHHUs bubamorexa LOK
https://m.edsoo.ru/7f43¢3d0
16 [IpuMepsl penieHust ypaBHEHUHN TPEThEU U
YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
17 [Ipumepsl penieHns: ypaBHEHHU TpeTben U
YETBEPTOU CTENEHEN pa3yIoKEHUEM Ha MHOKUTEIN
18 Pemenne npo6GHO-paliMOHANBHBIX YPaBHEHUH buGnuorexa [IOK
https://m.edsoo.ru/7f43c9b6
19 Pemenne npo6GHO-paliMOHANIBHBIX YpaBHEHUH buGnuorexa [IOK
https://m.edso00.ru/7f43c9b6
20 Pemenne TeKCTOBBIX 3a/1a4 anredpanyecKum
METOJI0OM
21 Pemienne TeKCTOBBIX 3a/1a4 aNreOpanyecKum
METOJIOM
” Pemienne TeKCTOBBIX 3a/1a4 anredpanyecKum
METOJIOM
” KOHT?OJ‘IBHaSI pa6ovTa 10 TeMe "YpaBHEHUS C
OJIHOH nepeMeHHOn"
24 YpaBHeHHe ¢ AByMsI IEPEMEHHBIMU U €T0 rpadux Bubmmorexa [IOK
https://m.edsoo.ru/7f43d0b4
25 YpaBHeHHe ¢ ABYMsI IEPEMEHHBIMU U €T0 Irpadux Bubmmorexa [IOK

https://m.edsoo.ru/7f43d0b4




Cucrema 1ByX JUHEHHBIX YPAaBHEHUH C ABYMS

26 IIEPEMEHHBIMU U €€ PELICHHUE
27 Cucrema 1ByX JUHEHHBIX YPABHEHHUH C ABYMS
IIEPEMEHHBIMU U €€ pelieHue
73 CucreMa JIByX JMHEUHBIX YPaBHEHUH C JBYMS
IIEPEMEHHBIMU U €€ PELICHHUE
29 Cucrema 1ByX JUHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU U €€ PELICHHUE
30 Pemenue cucrem AByX ypaBHEHUIA, OJJHO U3 bubnnoreka [JOK
KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIIEHH https://m.edsoo.ru/7f43d23a
31 Pemenue cucrem 1ByX ypaBHEHMI, OHO U3 Bu6mmoreka [JOK
KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTENEHU https://m.edsoo.ru/7f43d55a
39 Pemenue cucrem AByX ypaBHEHUIA, OJJHO U3
KOTOPBIX JINHEHHOE, a IPyroe — BTOPOMU CTENEHU
13 Pemenue cucrem AByX ypaBHEHUIA, OJJHO U3
KOTOPBIX JINHEWHOE, a IPyro€ — BTOPOU CTEIIEHU
14 I'paduueckast MHTEPIIPETALUS CUCTEMbI
YPaBHEHHUH C IBYMs IEPEMEHHBIMU
35 Pemenne TekcTOBBIX 3a/1a4 anredpanyecKum
crocoooM
36 Penrenune TekcTOBBIX 3a/1au alreOpanyeckum
crocoooM
37 KonTtponbHas padora o Teme "Cucremsl
ypaBHeHHI"
38 YucnoBble HEPABEHCTBA U UX CBOMCTBA
39 YHucnoBble HEPABEHCTBA U UX CBOMCTBA bubmmorexa LIOK

https://m.edsoo.ru/7f43ad5a




40 Jlunelinbie HEpaBEHCTBA C OJIHON EPEMEHHOM U bubmmoreka [JOK
HX pEIICHNE https://m.edsoo.ru/7f43af08
41 JIvuHeHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOMN U bubnmnoreka HOK
HX peLICHUE https://m.edsoo.ru/7f43af08
4 JIlunelinble HEPABEHCTBA C OJTHOM IEPEMEHHON U bubmmoreka [JOK
HX pelLIeHUE https://m.edsoo.ru/7f43af08
43 CucreMsl JII:IHGﬁHLIX HEPABEHCTB C OJHOM
MIEPEMEHHOM U UX PEIICHHE
44 CucreMmsl JII:IHef/'IHI)IX HEPABEHCTB C OJHOM
MEPEMEHHOMN U UX PEIICHHE
45 Cucremsl J'II:IHeﬁHLIX HEPaBEHCTB C OJHOU
MEPEMEHHOM U UX pEIICHHE
46 KBanpaTHbie HEpaBEeHCTBA U UX PEILICHUE bubmorexa [IOK
https://m.edsoo.ru/7f43b098
47 KBaapaTHbie HEPABEHCTBA U UX PELIEHUE bubmmorexa [IOK
https://m.edsoo.ru/7143b21e
48 KBagpaTHbie HEPABEHCTBA U UX PELIEHUE bubmmorexa [TOK
https://m.edsoo.ru/7f43b5a2
49 KBazpaTHble HEPAaBEHCTBA U MX PELLIEHUE
50 KBagparHble HEpaBEHCTBA U UX PEIICHHE
51 ['paduueckas UHTEpIIpeTaLMsl HEPABEHCTB U bubmuoreka [IOK
CHCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMU https://m.edsoo.ru/7f43b098
59 I'paduueckas uHTEpIIpETalINsI HEPABEHCTB U
CHCTEM HEPaBEHCTB C JBYMS IEPEMEHHBIMU
53 Koutponbnas padora mo teme "HepaBencrsa"
54 KBagparnunas pyukmus, e€ rpaduk u CBOMCTBA bubmmorexa [IOK

https://m.edso00.ru/7f4396¢6




bubnunoreka LIOK

55 KBaaparnunas pynkmus, e€ rpaduk u CBOMCTBA hitps://m.edsoo.ruw/7f439842
" . bubnmnoreka HOK
56 KBaaparnunas pynkmus, e€ rpaduk u CBOMCTBa hitps://m.c dsogru 764399b4
57 [TapaGosa, KOOPAMHATHI BEPIIMHBI MapaboJIbl, OCh bubmmoreka [JOK
CUMMETPHUH TTapaboJIbI https://m.edsoo.ru/7f439eb4
53 [Tapabona, KOOpAMHATHI BEPIIMHBI TAPA00IIBI, OCh Bu6mumoteka [JOK
CUMMETPHUH TTapa0OIIbI https://m.edsoo.ru/7f43a03a
59 [Tapabona, KOOpAMHATHI BEPIIMHBI TAPA00IIHI, OCh bubnuoreka [IOK
CUMMETpPHH NTapadoIIbI https://m.edsoo.ru/7f43alac
60 [TapaGosna, KOOPAUHATHI BEPIIMHBI MTapadoJIbl, OCh bubmmoreka [JOK
CUMMETPHUH TTapaboJIbI https://m.edsoo.ru/7f43a31e
61 [Tapaboua, KoOpAMHATHI BEPUIMHBI IapaOOJIbl, OCh Bbu6mmoteka [JOK
CUMMETPHUH TTapa0OITbI https://m.edsoo.ru/7f43a526
& [TapaGosna, KOOPAUHATHI BEPIIMHBI TapadoJIbl, OCh
CUMMETPUHU NapaboJIbl
63 I'paduxu pynxmmii: y = kx, y = kx + b, y=k/x,
y=x°, y=VX, y=[x|
64 I'paduxm pynkumii: y = kx, y =kx + b, y=k/x,
Y=, y=vX, y=I|
65 I'paduxu pynxumii: y = kx, y = kx + b, y=k/x,
y=x*, y=VX, y=[x|
66 I'paduxu gpynkumit: y = kx, y =kx + b, y=k/x,
y=X?, y=vX, y=Ix|
67 I'paduku pynkuuii: y = kx, y =kx + b, y=k/x,
y=x%, y=VX, y=[x|
68 I'paduxu pynkumit: y = kx, y =kx + b, y=k/x,

y=X3, y=VX, y=[X|




bubnunoreka LIOK

69 K 3] eme "o "
OHTPOJILHAA PAbOTA TO TEME Oy HIHIH https://m.edsoo.ru/7f43ab84
70 ITousaTHE YHUCIIOBOM ITOCIIEA0OBATEILHOCTH Bubmaorexa ITOK
& https://m.edsoo.ru/7f43e6¢c6
71 3ajaHue Mocaea0BaTeIbHOCTH PEKYPPEHTHOM bubmmoreka [JOK
dbopmynoit u hopmyoit n-ro dieHa https://m.edsoo.ru/7f43ebda
72 Apudmerrdeckas 1 TeOMeTpUIECKas MPOTPECCUU bubmmorexa [IOK
p p porp https://m.edsoo.ru/7f43ed7e
73 Apudmerrdeckas 1 TeoOMeTpUIECKas MPOTPECCUH Bubmiorexa OK
p p porp htps://m.edsoo.ru/7f433b4
dopmyisl n-ro wieHa apuhMETHUECKON U
74 reoliaez WYECKOU Ipor IZC((}:/IIZ CYMMBI IEPBLIX N buGnuorexa LIOK
p porpeceui, ¢y p https://m.edsoo.ru/7f43£58a
YJICHOB
Ddopmyisl n-ro WwWieHa apuhMETHIECKON U
75 reoI;an WYECKOU Ipor iC((Jil)/Iﬁ CYMMBI IEPBLIX N buGnuorexa [IOK
p porp &y p https://m.edsoo.ru/7f43ef2c
YJIEHOB
@opMyIIbl N-To YieHa apuPMETHIECKON U
76 reEOMETPUUECKOUN MTPOrPECCHI, CYMMBI ITIEPBBIX N bubmaorexa LIOK
p porp - VM p https://m.edsoo.ru/7f43f0c6
4JIEHOB
®dopmyIel n-ro wieHa apupMeTHIECKON 1
77 reofaez MYECKOU IIpor lzcc(:l;lﬁ CYMMBEI IEPBLIX N Bubmiorexa IIOK
P porp » M P https://m.edsoo.ru/7f43f72¢
4JIEHOB
®dopmyIiel n-ro wieHa apupMeTHIECKON 1
78 reoﬁaez WYECKOU Impor 1::(:((:11)41"4 CYMMBI IIEPBHIX N Bubmorexa OK
p porp Y p https://m.edsoo.ru/7f43f8a0
4JIEHOB
N300pakeHue 4jieHoB apupMETHIECKON 1
79 T€OMETPUYECKON ITPOrpECCUil TOUKaMH Ha

I(OOp,[[HHB.THOfI IJIOCKOCTH




N3o6pakenune wieHOB apu(pMeTHIECKO 1

80 reOMETPUUYECKON MPOrpeccuii TOuKaMu Ha
KOOPJIMHATHOM TIJIOCKOCTH
81 JInHEeNHBIN U SKCIIOHEHIUAJIBHBIA POCT
bubmuorexa [{OK
82 C1okHbI€ TPOLIEHTHI a
https://m.edsoo.ru/7f43fe0e
bub6nmoreka [IOK
83 CroxHbI€ POLIEHTHI
https://m.edsoo.ru/7f4401a6
%4 KonTtponpsHas pabora no Teme "UnciaoBbie bubnuoreka [IOK
MOCJIeI0BATEILHOCTH " https://m.edso0o.ru/7f44048
[ToBTOpEHKE, 000OIIEHNE U CUCTEMATHU3 AL
85 3HAHUM. 3aMuch, CpaBHEHUE, ACHCTBUS C
JIEHCTBUTEILHBIMU YMCIIAMH, YUCIIOBAsI MPsSIMast
26 [ToBTOpEeHUe, 0600IICHNE ¥ CHCTEMATH3AIUS
3HaHUH. [IpOLIEHTHI, OTHOIICHUS, TIPOIOPIIHH
%7 [ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS
3HaHui. OKpyrieHue, npuodInKeHne, OlICHKa
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
. bubnuoreka [{OK
88 3HaHUH. Penenne TeKCTOBbIX 3a/1a4
https://m.edsoo.ru/7f443b12
apupMeTUYECKUM CII0OCOOOM
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
. bubmuoreka [IOK
89 3HaHUH. Penenne TeKCTOBbIX 3a/1a4
https://m.edsoo.ru/7f443cd4
apru(MEeTHUECKUM CIIOCOO0M
[ToBTOpEeHHE, 0000IIEHNE U CUCTEMATH3AIIHS
. bubnuotexa [JOK
90 3HaHWH. Pelrenne TeKCTOBEIX 3a1a4

apu(METHUECKUM CIIOCOO0M

https://m.edsoo.ru/7f443fea




[ToBTOpEeHUE, 0600IIEHNE U CHCTEMATH3aIUS

91 sHanuii. [IpeoOpa3zoBaHue ajareopanyecKnx Bubmiorexa HOK
i I\), P P https://m.edsoo.ru/7f4441ca
BBIPOKECHHM, IONTYCTUMbIC 3HAUCHHS
[ToBTOpeHUe, 0600IIEHNE U CHCTEMaTH3aIlUs
92 sgannii. [IpeoOpasoBanue areOpandecKkux Bubmiorexa HOK
' Iz p p https://m.edsoo.ru/7f444364
BBIPAXCHHM, TOMYCTHMbIE 3HAYCHHUS
[ToBTOpEHME, 000OIIICHUE U CUCTEMATH3AIIHS
93 sgannii. [IpeoOpasoBanue aredOpandyecKnux bubmaorexa LIOK
- Peobp p https://m.edsoo.ru/74446£2
BBIPAXCHHM, TOMMYCTHMbIC 3HAYCHHUS
[ToBTOpEHME, 000OIIICHNE U CUCTEMATHU3 AL
. bubmuoreka [{OK
94 3HaHui. [IpeobpazoBanue anredOpandecKux
~ https://m.edsoo.ru/7f444a94
BBIPAXECHH, TOMYCTUMbIE 3HAYECHUS
[ToBTOpEHKE, 000OIICHUE U CUCTEMATHU3 AL
95 3gaHui. OYHKIIMA: DOCTPOEHUE, CBOWCTBA Bubmzorexa LIOK
Y T P ’ https://m.edsoo.ru/7f444¢56
M3YYEHHBIX QYyHKIUI
[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS
96 3Hadni. OYHKIMA: DOCTPOEHUE, CBOMCTBA Bubmaorexa IIOK
YR T P ’ https://m.edsoo.ru/7f444f44
M3YYEHHBIX QYHKIUI
[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS
97 3Haani. OYHKIMA: DOCTPOCHUE, CBOMCTBA Bubmorexa LIOK
FYH T P ’ https://m.edsoo.ru/7f44516a
M3YYEHHBIX QYyHKIUN
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
98 3HaHul. OYHKIIMU: TOCTPOCHUE, CBOMCTBA Bubmuorexa LIOK
v . P ’ https://m.edsoo.ru/7f4452¢e6
M3YYEHHBIX QYHKIUI
[ToBTOpeHnue, 06001IeHNE U cUCTeMaTH3aIUs
. . bubnuotexa [JOK
99 3HaHuil. ['paduueckoe perieHre ypaBHEHUN U UX

CHUCTEM

https://m.edsoo.ru/7f445516




[ToBTOpEeHUE, 0600IIEHNE U CHCTEMATH3aIUS
100 3HaHui. ["paduyeckoe pemeHrne ypaBHEHUH 1 UX 1
CUCTEM
101 Hrorosast KoHTpoOJIbHAS paboTa 1
102 0O000111eHrEe U cUCTEMATU3aLMs 3HAHUI 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

7 KJIIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1
1.1

Yucia 1 BEIUUCIIEHUS

BBIHOJIHSITB, COUCTasA YCTHBIC U IMCbMCHHBIC HpI/IéMBI, apI/I(l)MeTI/I‘IGCKI/Ie
,Z[eI‘/'ICTBI/ISI C pallMOHAJIbHBIMHA YU CJIaMH

1.2

HaxoauTe 3Ha4eHUs YMCIOBBIX BBIPAXKEHUHN, IPUMEHSTh pa3HO0Opa3HbIe
Croco0bl M TPUEMBI BBIYMCICHHUS 3HAYCHHUH JAPOOHBIX BBIPAKECHUH,
coJiepKalX OObIKHOBEHHbIE U AECATUYHBIE APOOH

1.3

1.4
1.5

[lepexomuts OT OOHOH (OpMBI  3amUCH  YWCEN K  JPYrou
(npeoOpa3oBbIBaTh  JECATHUHYIO  JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH, B OCCKOHEYHYIO
NECSITHYHYIO IPOOB)

CpaBHMBATH M YIIOPSIOYMBATH PAllMOHAILHBIC YUCIIA

OxpyrsaTh uncia

1.6

BBINOJHATE NPUKUAKY W OLIEHKY pe3yJbTara BBIYMCIEHUM, OLIEHKY
3HAYEHUI YUCIIOBBIX BBIPAKCHUHN. BBIMOTHATH NEUCTBUS CO CTENEHAMHU
C HAaTypaJIbHbIMU [TOKa3aTEISIMU

1.7

1.8

[IpuMeHATh NpU3HAKA JENMMOCTH, pPAa3lOKEHUE HAa MHOXUTEIU
HaTypAJIbHBIX YHACEI

Pemlate  IpakTUKO-OPUEHTHPOBAHHBIE  33Ja4d,  CBA3aHHBIE  C
OTHOILIEHUEM BEJIMYUH, IPONIOPLHUOHAIBHOCTBIO BEJIMYUH, IIPOLICHTAMY,
MHTEPIPETUPOBATH PE3YNIbTAThI PEIICHUS 3a1a49 C Y4ETOM OIPaHUYEHUN,
CBSI3aHHBIX CO CBOMCTBaMHU pacCMaTPHUBAEMBIX OOBEKTOB

Anrebpanueckue BbIpaKeHUs

2.1

2.2

2.3

Hcnonp3oBarh  anreOpanveckyrd TEPMHUHOJOTHIO M CHMBOJHKY,
IIPUMEHSATH €€ B IPOLIECCE OCBOEHMSI yUeOHOT0 MaTepuana

Haxonuth 3HaueHHs1 OYKBEHHBIX BBIPDQKEHUH MPH 33JaHHBIX 3HAYCHUSIX
MePEMEHHBIX

BremmonHsaTe  mpeoOpa3oBaHMsl IIEJIOTO  BBIPAKEHUS B MHOTOYJICH
MIPUBEJICHUEM TOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK

2.4

BbINONHATE YMHOXKEHHE OJHOWIEHA HAa MHOTIOYWIEH M MHOIOYJIEHA Ha
MHOTOYJIEH, NPUMEHATH (OpMyJbl KBajapaTa CyMMBI M KBajpara
pa3HOCTH

2.5

OcyiecTBIATh pa3aoKEHUE MHOIOWIEHOB HA MHOXHTENIN C MOMOILBIO
BBIHECEHMSI 32 CKOOKHM OOIIEro MHOMKHUTENS, TPYNIUPOBKU CIaraeéMbIX,
npuUMeHEeHHs (HOPMYJIT COKPALIEHHOTO YMHOKEHUS

2.6

[TpumensaTh MpeoOpa3oBaHKsi MHOTOWICHOB JJISI PEIICHUS Pa3IUYHbIX
3a/1a4 U3 MATEMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEealbHON IPAKTUKU

2.7

Hcnons30BaTh CBOMCTBA CTENIEHEN C HATYpPaIbHBIMU ITOKA3ATEISAMU IS
npeoOpa3oBaHus BhIPAKESHUN




YpaBHEHUS 1 HEPABEHCTBA

3.1

Pemate nuHeitHbIE ypaBHEHUS C OTHOM ITEPEMEHHOM, TPUMEHSIS ITpaBUiia
repexojia OT UCXOAHOTO YPaBHEHUS K paBHOCHIIBHOMY emy. [IpoBepsiTh,
SIBJIICTCS JIM YUCIIO KOPHEM yYpaBHEHUS

3.2

33

[IpumensTs rpaduyeckie METOAbI MIPH PEUICHUH JIMHEHHBIX ypaBHEHUI
U UX CUCTEM

[ToxOuparh mpuMepsl map 4YUCel, SBISIOMUXCS PEHICHUEM JIMHEWHOTO
YpaBHEHUS C ABYMs IEPEMEHHBIMHU

3.4

Ctpouth B KOOPAUHATHOW IIOCKOCTH I'paduK JTUHEHHOrO ypaBHEHUS C
JIBYMSI TEPEMEHHBIMH; TMOJB3YsICh TpauKOM, MPUBOAUTH MPHUMEPHI
peuieHusl ypaBHEHUS

3.5

Pemrate cucreMsl 1ByX JIMHEMHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU, B
TOM 4Hcie rpaduuecKu

3.6

CocraBiaTh U pemiarh JUHEHHOE YpaBHEHHE WJIM CUCTEMY JIMHEMHBIX
YPaBHEHUH 110 YCIOBUIO 3a7a4M, HHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y MOJIY4ECHHbIN pe3ynbTarT

Koopaunats! u rpapuku. OyHkuuu

4.1

I/I306pa)KaTI> Ha KOOpHHHaTHOfI HpHMOﬁ TOYKH, COOTBECTCTBYIOIHC
3alaHHBIM KOOpJAuHaTaM, JIydd, OTPC3KHU, HWHTCPBAJIbI, 3allMChIBATH
YHUCJIOBBIC ITPOMEIKYTKH HA anre6pa1/1quKOM SA3BIKC

4.2

4.3

4.4

4.5

4.6

OTMmeyaTb B KOOPIMHATHOM IJIOCKOCTH TOYKM [0  3aJlaHHBIM
KOOpJIUHATaM

Crpouts rpaduku tuHeHHbIX QyHKIKNA. CTpouTs rpaduk GyHKIMM

y =[x

OnuceiBaTh ¢ NOMONIbIO (PYHKIMH HM3BECTHBIE 3aBUCUMOCTU MEXIY
BEJIMYMHAMHU: CKOpPOCTb, BpEMS, PpAaCCTOSIHUE, LIEHY, KOJUYECTBO,
CTOMMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM paboThI

HaxoauTh 3HaueHne GyHKIUH 110 3HAYEHHIO €€ apryMeHTa

[lonumars rpaduueckuii  crmoco0 TpPEACTaBICHHUS U aHajIM3a
uHboOpMalMK, W3BJIEKATh M WHTEPHPETUPOBaTh HHPOPMALUIO U3
rpadMKOB peasIbHbIX MTPOLIECCOB U 3aBUCUMOCTEM

Kon
NMPoBePSIEMOro
pe3yjabTara

1

8 KVIACC

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

Yucna ¥ BEIYUCICHUS

1.1

Hcnonp30BaTh HayallbHBIE NPEICTABICHUS O MHOKECTBE JEHCTBUTEIbHBIX
yhceNl JUIs CpaBHEHUS, OKPYIJIEHMs] M BBIYMCIEHUH, H300paxarhb
JICMCTBUTEIIbHBIE YK CIIA TOUKAMU HA KOOPJAUHATHOMN IPSIMOU

1.2

[IpumensTh MOHATHE apU(PMETHYECKOTO KBAJPATHOTO KOPHS, HAXOAWUTh
KBaJIpaTHbIE KOPHHU, HCIONb3ys MPH HEOOXOAUMOCTH KaJIbKYJISATOP,
BBINOJIHATh [PE0Opa30BaHUsl BBIPAKCHUH, COJEpXKAIIUX KBaJpaTHBIC
KOpPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEH

1.3

Hcnonp30Bath 3aKMCH OOJBIINX U MAJIBIX YHCEI C MIOMOIIBIO ACCATHYHBIX
npobeii u creneneit yncna 10




AnreGpanyeckue BbIpaKeHHs

2.1

[IpyuMeHsSTh TOHSTHE CTENEHH C LEeNbIM [OKa3aTeleM, BBIIOIHATh
npeoOpa3oBaHMsl  BBIPAXKEHHUH, COAEpXKANIMX CTENEHU C  ILEJbIM
MoKa3areyieM

2.2

BBINONHATE TOXIECTBEHHBIC TPEOOPa30BaHUs PAIMOHATIBHBIX BBIPAKCHUH
HA OCHOBE MpaBWJI JCHCTBUU HAJ MHOTOWICHAMH U anreOpamyecKuMu
JIpOOSIMHU

23

PaCKJ'IaI[bIBaTB KBaI[paTHBIﬁ TpéX‘IJ'IeH Ha MHOXXHNTCIIN

24

[TpumensTh TpeoOpa3oBaHUs BHIPAKEHUN ISl PELICHUS Pa3IUYHbIX 3a7a4
U3 MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAJIbHOM MPAKTUKU

VYpaBHEHUS U HEPABEHCTBA

3.1

3.2

Pemars nuHelHbIE, KBaJpaTHbIE YPABHEHMS U PAllMOHAIILHBIE yPaBHEHUS,
CBOJSIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMHU

[IpoBoaMTH HpOCTENIINE UCCIENOBAHNS YPABHEHUN U CUCTEM YpaBHEHUH,
B TOM 4HclIe C TpUMEHEHHWEM TIpaduyeckux IMpeAcTaBICHUM
(ycTaHaBiMBaTh, UIMEET JIU YpaBHEHHE WJIM CUCTEMa YpaBHEHHI pelleHus,
€CJIM UIMEET, TO CKOJIBKO, U IIpoyee)

33

3.4

[lepexonuTh OT clOBeCHOW (GOPMYIMPOBKH 3a7auu K e€ anredpandeckon
MOJICNIA C TIOMOIIBI0 COCTaBJICHUSI YPABHEHHS WJIM CUCTEMbI YpPaBHEHUI,
UMHTEPIPETUPOBATh B COOTBETCTBHM C KOHTEKCTOM 3aJauyd MOJTYYCHHBIN
pe3ysbTar

[IprMeHATH CBOWCTBA YHUCIOBBIX HEPABEHCTB Il CPAaBHEHMS, OLIEHKH,
peliars JIMHEWHBbIE HEPAaBEHCTBA C OJHOM NEPEMEHHOM M MX CUCTEMBI,
JaBaTh rpa@HUuUecKyr0 WILIIOCTPALMI0 MHOXKECTBA PELICHUI HEpPaBEHCTBA,
CUCTEMBI HEPABEHCTB

4.1

4.2

DyHKIMU

[TornMaTh M UCTIONB30BaTh ()YHKIIMOHAIBHBIE TIOHATHS U S3bIK (TEPMHHBL,
CHUMBOJIMYECKHE OOO3HAYCHMsI), ONpeAesATh 3HaueHHe (YHKIMHU TI0
3HAUEHUIO apryMEHTa, ONpeAeNsATh CBOMCTBA (pyHKIMHU O €€ rpaduKy
Ctpouts rpaduku 3J€MEHTapHBIX PYHKIMH BUJA!

y = kx, y=k/x, y=x*y=x3y = |X|, onucbIBaTh CBOICTBA YNCIOBOI
¢byHK1MU M0 e€ rpaduKy

9 KIIACC

Kon
NMPoBePSIEMOro
pe3yjabTara

1
1.1

1.2

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

Yucia U BEIUMCIIEHUS
CpaBHHUBATH U YIOPSAAOYNBATH PALIMOHAIBHBIE U UPPALTMOHATBHBIE YUCIa

BemonHaTe apudmeTHueckue IEHCTBUS C PalMOHAIBHBIMHU YHCIIaMH,
coderass yCTHbICE M IIMCBMEHHBIC INPUEMBI, BBIIOJIHATH BBIYMCIICHHS C
UPPALMOHAIBHBIMU YUCIIAMH

1.3

HaxonuTe 3HaueHMs CTENEHEW C IEJbIMH IOKAa3aTeIMU M KOPHEW,
BBIUUCJIATH 3HAUCHUA YU CJIOBBIX BBIpa)KeHI/Iﬁ

1.4

OKpyriaTh AEHCTBUTENbHBIE YHUCIA, BBIMNOJIHATh IMPUKUIKY pe3yJbTara
BBIYMCIICHH, OLICHKY YMCJIOBBIX BBIPAKEHUN




YpaBHEHUS U HEPABEHCTBA

2.1

2.2

23

24

Pemats JInHENHBIE U KBaApaTHBIE YPABHEHMS, YPABHEHMS, CBOJAIIMECS K
HUM, IPOCTEUIINE APOOHO-PAIUOHAIbHbBIE YPaBHEHUS

Pemars cucremsl IBYX JTMHEWHBIX YPABHEHHU C ABYMS IEPEMEHHBIMU U
CHUCTEMBI JIByX YpPaBHEHHUH, B KOTOPBIX OJIHO YpaBHEHHE HE SIBIISICTCS
JIMHEUHBIM

Pemarh TEeKCTOBBIE 3amaud anreOpanmyecKuM CIIOCOOOM C TIOMOIIBIO
COCTABJICHUSI ypPaBHEHHS WJIM CHUCTEMbl JIBYX YpaBHEHHUH C JByMs
MNEPCMCHHBIMU

IIpoBOIXTE IPOCTEHIIINIE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPAaBHECHU,
B TOM YHCJIE€ C MPUMEHEHUEM rpauyecKux MpeacTaBlIeHuil (Hanpumep,
yYCTaHaBIMBATh, UMEET JIN YPAaBHEHHUE WM CUCTEMA YPAaBHEHUM PEILLICHNUs,
€CIIM UMEET, TO CKOJIBKO)

2.5

2.6

Pemarp nuHelHbIE HEpaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, U300paxarhb
pEIIEHNE HEPABEHCTB Ha YMUCIOBOM MPSAMOMW, 3alMCHIBATh DPEILIEHUE C
IIOMOILIBIO CUMBOJIOB

Pemate cucTteMbl JIUHEHHBIX HCPaBCHCTB, CHCTCMblI HCPABCHCTB,
BKIIOYAIOIKUEC KBAAPAaTHOC HCPABCHCTBO, I/I306pa)KaTb PCHICHUC CHUCTCMbI
HCPAaBCHCTB Ha YHCI0BOM HpﬂMOfI, 3alMUMCbIBaTh PCHICHUC C IMOMOMIBIO
CHUMBOIJIOB

2.7

Hcnonp3oBaTh HCPABCHCTBA IIpHU PCIICHWH PA3JIMYHbIX 3a1a4

OyHKIMU

3.1

3.2

33

Pacnio3HaBaTh ()yHKIMH HM3y4eHHBIX BUAOB. IloKa3bIBaTh cXeMaTHUYECKH
pacrojoXKeHnue Ha KOOPAWHATHOW MJIOCKOCTH IpaduKoB (PyHKUIMN BHJA:
y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HAYCHHUH
K03 (HUILIMEHTOB, OMUCHIBaTh CBOMCTBA (DYHKUINN

IToxa3bIBaTh CXEMaTUYECKH PACIIOJIOKEHNE HA KOOPINHATHON IIJIOCKOCTH
rpadukoB QyHKIMH BuIa y = VX, y = [X| ¥ OMCHIBaTh CBOMCTBA (DYHKIUI
Ctpoutb 1 u300pakaTh CXeMaTUYECKU rpaUKu KBaApaTUYHBIX QYHKIUH,
OIUCHIBATH CBOMCTBA KBaAPAaTUYHBIX (PYHKIMH MO UX IpaduKam

34

Pacno3HaBath KkBajgpaTuuHyro (QyHKIUIO 10 (opMmyae, TPUBOAUTH
IpUMephl KBaJApPAaTUYHbIX (DYHKUMNA U3 peasibHOM JKHU3HM, (DU3HKH,
TEOMETPUH

ApI/I(I)MCTI/I‘-ICCKaH N TCOMCTPHUYICCKAA MMPOTrpeCCrUun

4.1

4.2

Pacnio3naBath apuMeTHYECKyI0 M T€OMETPUUYECKYIO MPOTPECCHH TMPHU
Pa3HBIX crioco0ax 3agaHus

BBINONMHATE BBIUKCICHHUS C HCIOJIb30BaHUEM (GOpPMYyNT 71-TO 4JieHa
apu(METHUECKOW M T€OMETPHUYECKOW NpOrpeccuil, CyMMBbl NEPBBIX N
YJIEHOB

4.3

I/I306pa)KaTB YJICHBI IMOCJICAOBATCIbHOCTH TOYKaMH Ha KOOp,HHHaTHOﬁ
IIJIOCKOCTH

4.4

Pemrate 3aa4n, cBsSI3aHHBIE C YHCIOBBIMHE MTOCIIEIOBATEILHOCTSIMH, B TOM
HYuCJIC 3aJa4yu U3 peanLHoﬁ KHU3HU (C HCIIOJIb30BAHUCM KaJIbKYJIATOpPA,
U (PPOBBIX TEXHOJIOTHHN)




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMEHT COAepPKAHUSA
1 Yucna v BIYKACICHUS
Jpobu OOBIKHOBEHHBIE M JIECATUYHBIC, MEPEXOA OT OJHOM (OpMBI 3amucu
1.1 npobeit k apyroil. IloHsATHEe palMOHANBHOTO 4YHCIA, 3alUCh, CPAaBHEHHE,
YIOPSAI0YMBAHUE PAIIUOHAIBHBIX YHCEI
12 ApudmeTnueckue AEUCTBUS C pallMOHAIBHBIMH Yuciaamu. Perienue 3amay u3
pearbHON MPAaKTUKU Ha YacTH, HA IPOOH
13 CreneHb C HaTypalbHBIM IIOKa3aTeJIEM: OIpeAeNieHUue, MpeoOdpa3oBaHue
BBIPQXCHHI Ha OCHOBE OINpeeNIeHus], 3aIUCh OOJIBIINX YHCEel
1 4 [TpoueHTsl, 3anKch NPOIEHTOB B BUAE APoOU U IpoOH B BHUJIC IPOLICHTOB. Tpu
OCHOBHBI€ 3a/1a4Ml Ha [IPOLIEHTHI, PELLICHUE 3a7a4 U3 PEaJIbHOMN IPaKTUKU
15 [Ipumenenne  OpU3HAKOB  JI€IMMOCTH, pa3jOKEHUE HAa  MHOMKUTEIU
HATypaJIbHbIX YHCET
16 PeanbHple  3aBucuMocTH, B TOM  4HMcle ImpsMas M oOpaTHas
MPONOPLIUOHAIBHOCTH
2 AnrebpanuecKue BbIpaXKEHUS
21 [IlepeMeHHBIE, YUCIIOBOE 3HAUYEHUE BBIPAXKECHMS C NEPEMEHHOM. JlomycTuMele
3HAUEHUS IEPEMEHHBIX
29 [IpencraBnenre 3aBUCHUMOCTH MEXJy BEIMUYMHAMU B BUAE (HOPMYIIBL.
) Boruncnenus o hopmynam
23 [TpeoOpazoBaHre OYKBEHHBIX BBIPAKEHUHN, TOXKIECTBEHHO PAaBHBIE BHIPAYKEHUS
2.4 CBoiiCTBa CTENEHU C HATYpaJIbHBIM ITOKAa3aTEIEM
25 OpHownenbl U MHoOrousjeHsl. CreneHb MHOrowieHa. CrojkeHue, BbIUWTaHUE,
YMHOXXEHHE MHOTOYJIEHOB
26 @opMyIbl COKpPAIIEHHOTO YMHOXEHMS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyna pasHOCTH KBaapaToB. Pa3nokeHrne MHOIrOWIEHOB HA MHOKUTEIN
3 YpaBHeHUs
31 VYpaBHeHHe, KOpEHb YPaBHEHNs, TNpaBUIa peoOpa3oBaHus ypaBHEHHUS,
PaBHOCUJIBHOCTh YpaBHEHUM
32 JIuneliHoe ypaBHEHHE C vO,Z[HOfI nepeMeE{Hoﬁ, YUCJIO KOpHEH JIMHEHHOTO
YpaBHEHUS, PELIEHUE JIMHEHHBIX YpaBHEHHM
33 CocraBnenue ypaBHfiHI/Iﬁ [0 YCJIOBHMIO 3ajauyd. PelieHne TEKCTOBBIX 3aJad C
MOMOIIbIO YpaBHEHUI
3.4 Jlunelinoe ypaBHEHHE ¢ IBYMS TTIEPEMEHHBIMU U €T0 Tpaduk
Cucrema IByX JMHEHHBIX YPAaBHEHHH C IByMs IepeMEHHBIMU. Penienne cucrtem
3.5 YpaBHEHHI CIIOCOOOM MOACTAaHOBKH. IIpuMepsl perieHns TEeKCTOBBIX 3ajad ¢
MTOMOIIBIO CUCTEM YpaBHEHUI
4 Koopaunate! u rpadpuku. yHKIun
4.1 Koopaunara Touku Ha mpsiMoi
49 qI/ICJ‘IO]EBIe NpoMEXyTKH. PaccTrosiHre Mexay IBYMsl TOUYKaMU KOOPJIMHATHOM
npsIMOit




[IpssmoyronpHas cucremMa koopauHaT, ocu Ox u Oy. Abcumcca M opJauHaTa

4.3 TOYKHU Ha KOOPJAMHATHOM IJIOCKOCTH
44 [Ipumepsnt I‘pfl(l)I/IKOB, 3agaHHbIX (popmynamu. UteHue TpauKoB pearbHBIX
3aBHCUMOCTEH
4.5 [Tonsitue pynkuuu. I'paduk Gynkiuu. CBoricTBa PyHKITUN
4.6 Jlunetinas pynkius, e€ rpaduk. 'paduk GyHKINN v = [X|
4.7 ['padpuaeckoe pernieHne IMHEHHBIX YPABHCHUH M CUCTEM JIMHEWHBIX YpaBHEHUN
8 KIIACC
Kona IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucna v BIYUCICHUS
1.1 KBanpatubiii kopeHb u3 uwucia. [lonstue 00 wuppanuoOHaILHOM YHCIE.
) Jecsatruunble MpUOIUKEHNUS UPPALMOHATBHBIX YHCET
CpoiicTBa apu(MeTHYeCKMX KBaJIpaTHBIX KOpPHEH M UX TMPUMEHEHHE K
1.2 peoOpa30BAHUIO YHUCIIOBBIX BBIPAKEHUM M BBIUUCICHUAM. JleMCTBUTEIBHBIC
qucna
1.3 Crenens C 1eJIbIM ITOKa3areneM U e€ cBoiicTBa. CTaHaapTHas 3alUCh YKCIIa
2 Anrebpanyeckue BhIpaXKeHUs
2.1 KBanpaTHbiii TpE€XxuiieH, pa3ioKeHue KBaJpaTHOTO TPEXUIEHA Ha MHOKUTENIN
2.2 Anrebpanyeckast ApoOb. OCHOBHOE CBOMCTBO anredpandeckon qpoou
2.3 CrnoxeHue, BRIUMTaHUE, YMHOKEHUE, JICICHUE allreOpandecKux apooei
24 PannonanbHble BoIpakeHUs U MX TpeoOpa3oBaHue
3 VYpaBHeHUs U HEpaBEHCTBA
31 KBanpatHoe ypaBHeHue, (hopMmyna KOpHEH KBaJIpaTHOTO ypaBHeHMs. Teopema
Buera
32 Pemenue ypaBHeHUH, CBOIAIINUXCS K TUHEUHBIM U KBaJIPATHBIM
33 [Ipocreiinme npoOHO-pallMOHAIBHBIE YPABHEHHUS
I'padmueckas uHTEpHperanus ypaBHEHHH ¢ ABYMS NEPEMEHHBIMH U CHCTEM
3.4 JUHENHBIX YpPaBHEHHH ¢ AByMs INepeMeHHbIMU. I[Ipumepsl pemieHus cucrem
HEJIMHEWHBIX YpaBHEHUH C IByMS IIepeMEHHBIMU
3.5 Pemenne TeKCTOBBIX 3a/1a4 alreOpandeckKuM CrIocoOoM
3.6 YuciioBbIE HEPABEHCTBA U X CBOMCTBA
3.7 HepaBeHCTBO ¢ 0THON TEPEMEHHOM
3.8 PaBHOCMIIBHOCTD HEPABEHCTB
3.9 JIuHeliHbIC HEPABEHCTBA C OJTHOM NIEPEMEHHOU
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
4 DOyHKIUH
41 [Tonarue ¢pynkuuu. OOAACTH ONpeNeNeHUus] 1 MHOKECTBO 3HaYeHUH (DYHKIIMH.
Cnioco0nI 3aganus GyHKITANA
4.2 I'paduk ¢pynkuuu. Urenue cBocTB GyHKIMHU O e€ rpaduKy
4.3 [Tpumeps! rpadukoB GyHKIMN, OTPAKAIONUINX PeaTbHbIE TPOIECCHI
44 OyHKIMY, ONUCHIBAIOUIME TPsAMYIO M OOpaTHyI0 HpPONOPLHOHAIbHBIE
) 3aBUCUMOCTH, UX I'paduKu
4.5 DyHKIMHU y =x7, y = X7




4.6

DYHKIIUNA y=VX , ¥ = |X]|

4.7 ['padpuaeckoe perieHne ypaBHEHUI U CUCTEM YpaBHEHHMA
9 KUIIACC
Kona IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 Uucna v BBIYUCICHUS
11 PanyonanbHple 4nclla, HpPpAaLMOHAIBHBIE YHMCIA, KOHEUHblEe U OECKOHEUHbIE
' JECSITUYHBIE APOOH
MHOXeCTBO IeHCTBUTENBHBIX YHCEIN, ACWCTBUTEIbHBIC YNCIIa KaK OECKOHEUHbIE
12 JecATUYHbIE 1poOK. B3auMHO 0HO3HAUYHOE COOTBETCTBHE MEXJy MHOXKECTBOM
' JNEHUCTBUTENBHBIX YUCET U KOOpAUHATHOM NpsMoi. CpaBHEHHE NEHCTBUTENbHBIX
qucel
1.3 ApudmeTrnaeckne IeHUCTBHS ¢ ISHCTBUTSILHBIME YUCIIAMU
W3mepenus, npubnmxkeHus, olleHKU. Pa3mepbl 00BEKTOB OKpPYKaroIIEero MHpa,
1.4 JUIUTENIBHOCTh HPOLIECCOB B OKpyKatomeM Mupe. IlpubnmxéHHoe 3HaueHue
BEJIMYMHBI, TOYHOCTh NpuOImkenusi. Oxpyrienue uyucen. [Ipukuaka u omeHka
PE3YJIbTaTOB BBIYUCIICHUN
2 YpaBHEHMsI U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHON IEpEMEHHON
2.2 JIunelinoe ypaBHeHue. PenieHne ypaBHeHUN, CBOASAIIMXCS K JIMHEHHBIM
23 KBanpatHoe ypaBHeHue. PemieHue ypaBHEHH, CBOASIIMXCS K KBaJJPAaTHBIM
24 BI/IKBalevaTHOG ypaBHeHHeE. [Ipumepsl pemeHns ypaBHEHH TPEThEN U 4eTBEPTON
CTETEHEN Pa3JI0KEHNEM Ha MHOKUTENHN
2.5 Pemienue 1poOGHO-palIMOHANIBHBIX YpPaBHEHUH
2.6 Cucremsl ypaBHEeHUN
2.7 VYpaBHeHHeE ¢ IByMsl IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenne cuctem 1ByX JMHENHBIX YPABHEHHUH C ABYMs IEPEMEHHBIMU
29 PemeHvHe CUCTEM JIBYX YPaBHEHHM, OJHO M3 KOTOPBIX JIMHEHWHOE, a JIPyroe —
BTOPOH CTENEHU
2.10 I'paduueckas HHTEpIIPETALUS CUCTEMBI YPAaBHEHUH ¢ ABYMS IEPEMEHHBIMU
2.11 Perienue TeKCTOBBIX 3aJau aJireOpandeckuM crocoOom
2.12 UucioBble HEPABEHCTBA U UX CBOMCTBA
2.13 PelreHne TMHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU
2.14 PelreHne cucteM JTUHEHHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU
2.15 KBagparHbsle HepaBeHCTBA
16 I'padmueckas uHTEprpeTanusi HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMU
3 DyHKIMH
31 KBagpatuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. IlapabGona, KOOpAMHATHI
BEPIIUHBI TapadoJIbl, OCb CHMMETPUHU MTapadOJIIbI
3.2 I'paduxu dynaxmuit y=kx, y=kx+b u ux cBOMCTBa
33 I'paduku pynkuuii y=k/x, y = x° 1 uX cBOICTBa
34 I'paduxu QyHKIMI , ¥ UX CBOICTBA
4 UYucnoBble IOCIEN0BATEIBHOCTH




OmpeneneHne W CrocoObl 3aaHWs YHCIIOBBIX IOCIIEIOBATEILHOCTEH. 3agaHue

4.1 MOCIIEI0BATEIHLHOCTH PEKYPPEHTHOM GopMyion U hOopMyIIoi #-To dieHa

49 Apudmernueckass mnporpeccus. DopMynsl n-ro  WieHa apUPMETHYECKON
MIPOrPECCUU, CYMMBI MIEPBBIX 7 YJICHOB

43 I'eomerpuueckass mporpeccus. DopMylbl n-rO  4i€Ha T[E€OMETPHUYECKON
MIPOTPECCUU, CYMMBI MIEPBBIX /1 YWICHOB

4.4 N300pakeHne 4wieHOB apu(pMETUIECKON 1 T€OMETPUUYECKON MPOTPECCH TOUKAMH
Ha KOOPJAMHATHOM IJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHIIUAIbHBIA POCT

4.5 Cl10’KHbI€ TPOLECHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NPoBePSIEeMOro
TpeOoBaHus

IIpoBepsiemble TPeGOBAHUS K MPEAMETHBIM pe3yJbTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBaTb MNOHSATUSIMHM: MHOXKECTBO, IIOJAMHOXECTBO,
OTepaluy HaJ MHOXXECTBAMH; YMEHHE ONEPUPOBAThH MOHATUAMU: Tpad,
CBSI3HBIA rpad, AepeBO, LMK, NPUMEHATh UX IPH pEIICHUM 3a/ad;
YMEHHME HCIOJIb30BaTh IpaUyecKoe IPEICTaBICHUE MHOXECTB IS
ONMCAaHUs pPEalbHBIX IPOLECCOB W SBICHWI, NPU PEILICHUH 3ahad W3
JPYTUX y4eOHBIX MPEAMETOB

YMeHue onepupoBaTh NOHSTUSIMM: ONPEEIIEHUE, aKCHMOMa, TEOpeMa,
JOKa3aTeNIbCTBO; YMEHUE paclo3HaBaTb HWCTHHHBIE W JIOKHBIE
BBICKA3bIBaHUS, NPUBOJUTH NPUMEPbl U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPUILIAHMSI BBICKAa3bIBAHUN

YMeHue onepupoBaTh MOHATHSAMM: HATypaJbHOE YHCIO, MPOCTOE U
COCTaBHOE YMCJIO, JEIMMOCTh HATypaJbHBIX YHCEN, [PU3HAKU
JeTUMOCTH, LeJI0€ YMCIIO0, MOJYJb YHMCIA, OOBIKHOBEHHas JpoOb U
JecsITUYHas ApoOb, CTaHAAPTHBIM BMJI YMCIIA, PAlMOHAIBHOE YHCIIO,
UppalMoHAIbHOE 4YMCI0, apU(pMETHYECKH KBaJpaTHBIA KOPEHB;
YMEHHE BBIIOJHATH AEUCTBUS C YUCIAMU, CPAaBHUBATh U YIOPSAI0UYNBATH
4KClla, NMPEACTABIATh 4YKMCIAa HAa KOOPAWHATHOW NPSIMOH, OKPYIJIATH
4lCclia; YMEHUE JeNaTh IPUKHUIKY U OLEHKY pe3yibTaTa BbIUUCICHHUM

YMeHue omnepupoBaTh NOHSTHUSAMU: CTENEHb C LEIbIM IOKa3aTeleM,
apu(pMeTHUeCKUil KBaapaTHBIH KOpPEHb, MHOTOWIEH, anreOpanyeckas
npo0b, TOXAECTBO; 3HAKOMCTBO C KOpPHEM HaTypalbHOW CTENEHU
Oosbllle EeIMHUIIBI; YMEHHUE BBINOJHATH pacd€Tel MO (popmynam,
peoOpa3oBaHus IENbIX, JPOOHO-PAllMOHANBHBIX  BBIPAXKEHUH U
BBIPAKEHUI ¢ KOPHAMH, Pa3JI0KEHNE MHOTOWIEHA HA MHOKUTENH, B TOM
YHClie C MCIOJIb30BaHHEM (OpMyn pa3sHOCTH KBaJpaToB M KBajpara
CYMMBI M pa3HOCTH

YMeHue onepupoBaTh MOHATUIAMU: YUCIOBOE PABEHCTBO, YPABHEHUE C
OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHHUE pEIIaTh JIMHEWHbIE U KBAaJApPATHBIE ypPaBHECHMUS,
JTpOOHO-pallMOHATIFHBIC YPABHEHHS C OJTHON IEPEMEHHOM, CUCTEMBI IBYX
JUHENHBIX YpaBHEHWH, JIMHEHHBbIE HEPABEHCTBA U MX CHCTEMBI,
KBaJlpaTHble U  JPOOHO-pAallMOHAIbHBIE HEPAaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YHCJIE [IPU PELICHUH 3a]1a4 U3 IPYTUX IMPEAMETOB U
MIPAaKTUYECKUX 337a4; YMEHHUE HCIIOIb30BaTh KOOPAUHATHYIO MPAMYIO U
KOOP/JMHATHYIO IIJIOCKOCTh JJIi M300paKeHUsl pEIIeHUH ypaBHEHUH,
HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (QYHKIMS, Tpaduk GyHKIMH, HYTU
(GYHKIMH, TPOMEKYTKH 3HAKOITOCTOSTHCTBA, IPOMEXKYTKH BO3pacTaHus,
yObIBaHUS, HAaMOOIbIlIee W HAaUMEHBIIIEe 3HAUYCHUS (YHKIIMH; YMEHUE
OIIEpUPOBATh MOHATHUSAMH: TpsIMasi HPONOPIHOHATBHOCTD, JIMHEHHAS
¢byHKuMs, KBagpaTuyHas (yHKUuUs, oOpaTHas MPONOPIHMOHAIBHOCTS,




nmapabona, runepbona; yMmMeHHUE CTpOWTh Tpaduku  GyHKIUH,
WCIONIb30BaTh TpaduKu Ui ONPEICIICHUS CBOMCTB MPOIECCOB U
3aBHCUMOCTEH, U pEIIeHUs 33134 U3 APYruX YU4eOHBIX MPEIMETOB U
peanbHON JKU3HU; YMEHHE BBIpaXaTh (OpMyIaMU 3aBUCHIMOCTH MEXIY
BEIIMYMHAMU

Ymenue OIepUpOBaThH MOHSTUSIMU: MOCIIEZI0BATEIbHOCTb,
apudmeTnuecKkas U reoMeTpuIecKasi IpOrpeccuu; yMEHHUE HCIIOIb30BATh
CBOICTBa MOCIIEI0BATENBHOCTEH, (DOPMYIIBI CyMMBI U OOIIIET0 YeHa IpU
pElICHNH 33]a4, B TOM YHUCIIE 33a]a4 U3 JIPYTUX Y4eOHBIX MPEIMETOB U
peaTbHOM KU3HU

10

YMeHue peraTs 3a7a4 pa3HbIX TUIIOB (B TOM YHUCIIE HA ITPOLEHTBI, 10JIU
U YacTu, JABWXKEHHE, padoTy, LIEHYy TOBapOB M CTOMMOCTb MOKYIOK M
yCIIYT, HAJIOTH, 3aJ1a4u U3 00JIaCTH YIPABICHUS JTUYHBIMU U CEMEHHBIMU
(uHaHCaMM); yMEHHE COCTABIIATH BBIPAKCHHS, YPABHEHHUS, HEPABEHCTBA
U CHUCTEMBI 110 YCJIIOBHUIO 3aJa4H, UCCIIEJ0BATh IOJIy4YCHHOE PELICHUE U
OLICHMBATh IIPaBI0N0I00HOCTD MOTYYEHHBIX PE3YJIbTATOB

YMeHne omnepupoBaTh MOHATHAMU: (PUTYpa, TOYKA, OTPE3OK, MpsiMasd,
Jyd, JIOMaHasi, yrojl, MHOIOyroJIbHUK, TPEyroJbHHUK, PaBHOOEAPEHHBIN U
PaBHOCTOPOHHUI  TpPEYroJbHUKHU, NPSIMOYTOJbHBI  TPEYroJbHUK,
Me/inaHa, OUCCeKTpuca U BBICOTa TPEYrOJNbHUKA, YEThIPEXYTOJIbHUK,
napajiesiorpaMM, poM0O, TpPSIMOYTOJBHHUK, KBaJpaT, Tpameuus;
OKPY>KHOCTb, KPYT, KacaTellbHasi; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢urypamu; ymMeHHe peliaTh 3aJadd, B TOM YHUCJIE U3 TOBCEIHEBHOU
KU3HU, HAa HAXOXKICHHE TE€OMETPUYECKUX BEIMYMH C NPUMEHEHUEM
M3Y4YEHHBIX CBOMCTB GUryp U (HakToB

YMeHue onepupoBaTh IOHATUSAMHU: PABEHCTBO (QUIyp, PaBEHCTBO
TPEYTrOJIbHUKOB; MapaJIEIbHOCTD U EPIEHAUKYIIPHOCTD MIPSIMBIX, YTOJI
MEXJy MNpSAMBIMHU, TMEPHEHIUKYISAP, HAKIOHHAs, MPOEKIHs, Mojxoldue
¢uryp, nooOHbIE TPEYrOJbHUKHA, CUMMETPHUS OTHOCUTEIBHO TOUYKU U
NpsIMOI; yMEHHe pacro3HaBaTh PaBEHCTBO, CUMMETPHUIO U Iojpo0ue
¢buryp, mnapamienbHOCTh W NEPHEHIUKYISIPHOCTh MPSMBIX B
OKPYKaIOIlIEM MUDE

11

YMeHue ornepupoBaTh NOHATHIAMMU: JUIMHA, PACCTOSHUE, YTOJl (BeTUYNHA
yria, CHHYC M KOCHHYC YIJla TpEeYyrojbHUKa), IUIOIIA/lb; YMEHHUE
OLIEHUBATh pa3Mepbl NPEAMETOB U OOBEKTOB B OKPYXKAIOIEM MHPE;
yMEHHEe  OpPUMEHATh  (GopMynbl  TepuMeTpa M IUIOUIaau
MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTHM W IUIOLIATU Kpyra, odobema
MPSIMOYTOJIBHOTO MapalljiesienuIe/ia; yMEHHUE MPUMEHSITh PU3HAKU
paBEHCTBA TPEYTrOJIBHUKOB, TEOPEMY O CyMME YIJVIOB TPEYIOJbHUKA,
teopemy Iludaropa, TpuUroHOMETpUYECKHE COOTHOILEHUS  JIJIS
BBIYMCIIEHUS IIMH, PACCTOSIHUM, IIIOMIAAeH

12

YMenue wu300paxkarh IIIOCKkue GUTYpBl W WX KOMOWHAIWWH,
MPOCTPAHCTBEHHbIE (UTYpPbl OT PYKH, C [OMOIIBI0 YEPTEKHBIX
WHCTPYMEHTOB M  D3JIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY WJIHU
CUMBOJIbHOMY OIMCAHUIO

13

YMeHue onepupoBath MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMa KOOPINHAT;
KOOpJAUHATBl TOYKH, BEKTOpP, CyMMa BEKTOPOB, IIPOU3BEACHHUE BEKTOpA
Ha YHUCJIO, CKaJSIPHOE MPOU3BEIECHNE BEKTOPOB; YMEHHE HCIIOIb30BATh
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BEKTOPBI U KOOPAWHATHI U1 NIPEACTABJICHNUS JaHHBIX U pELIEHUs 3a1ad4,
B TOM YHCJIE U3 APYTUX y4EOHBIX MPEIMETOB U pealIbHOM KU3HH

VYMmenne OIICpHUPOBATH IIOHATUAMMU: CTOJIOMKOBEIE u KPYTOBLIC
IUarpaMMbl,  TaOJNWIBL,  CcpeAHee  apudMETHYECKoe, MEIuaHa,
HauOOoJbIIee M HAaWMEHBIIEe 3HAYCHHS, pa3Max YHUCIOBOTO Habopa;
YMEHUE  W3BIEKaTh, HMHTEPIPETHPOBATH W  MPEOOPA3OBBIBATH
uHpOpMAIMIO, TPEJCTABICHHYI0 B Tal0iIMIax W Ha JUarpaMmax,
OTPaKAIOIIYI0 CBOWCTBA M XapaKTEPUCTUKU PEaJbHBIX IMPOIECCOB U
SIBJICHHP'I; YMCHHC pacrio3HaBaThb U3MCHYUBBIC BCIIMYNHBI B
OKpYIKaroIieM MHUpe

15

YMeHHne omnepupoBaTh TMOHATHAMH: CIIYYalHBIA OMBIT (CIydalHbIN
SKCIEPUMEHT), DJIEMEHTApHOE COOBITHE (DJIEMEHTApPHBIM  HMCXO[)
CIIy4aiflHOTO OIbITA, CIy4ailHOE COOBITHE, BEpPOSITHOCTh COOBITHS,
YMEHUE HAXOAUTh BEPOSTHOCTH CIIy4allHBIX COOBITHII B OIBITAX C
PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMHU; YMEHHE pellaTh
3a/la4yd METOJIOM OpPraHM30BaHHOrO Iepedopa M C HUCIOJIb30BAHUEM
MpaBWJIa YMHOXKEHHUS; YMEHHUE OIICHHBAThb BEPOATHOCTH pPEaJbHBIX
COOBITUN W SBJICHHM, MMOHUMATH POJIb MPAKTUYECKU TOCTOBEPHBIX H
MaJOBEPOSTHBIX COOBITUI B OKPYKAIOIIEM MUPE U B )KU3HH; 3HAKOMCTBO
C TIOHSITUEM HE3aBHUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIIUX
YHCell ¥ €0 POJIbI0 B MACCOBBIX SIBJICHUSAX

16

YMeHue BbIOMpaTh MOAXOASIIMN HM3YyYEHHBIH METOA MJI pPEelIeHHs
3a/1aud, TPUBOJUTH TMPUMEPHl MATEMATUUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMaTHKU B
HWCKYCCTBE, OMHCHIBAaTh OT/ACJIbHBIC BBIJAIOIIUECS  PE3YJIbTATHI,
MOJIyYeHHBIE B XOJI€ Pa3BUTHUS MAaTeMAaTUKH KaK HAyKH, MPUBOIUTH
MIPUMEPBl MATEMATUYECKUX OTKPHITUH U UX aBTOPOB B OTEUECTBEHHOUN U
BCEMHPHON UCTOPUH




INHEPEYEHDb 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA
1 Hucna 1 BIYUCICHUS
1.1 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEIbIX YUCEIl
12 OOBIKHOBEHHBIE U JECATUYHBIE APOOH, POLIEHTHI, 0ECKOHEUHbIE IEPUOINIECKHE
npodu
1.3 Parmonanbheie uncia. ApupMeTHuecKue onepayy ¢ palioHAIbHBIMU YACIaMU
1.4 JlelicTBUTENbHBIE YHCcTa. ApUPMETHYECKHE OIEepalud ¢ JIeHCTBUTEIBHBIMU
qucIaMu
15 [Tpubnuxénnsie BBIMMCICHUA, [PAaBANA OKPYIVICHHSA, NPUKMIKA 1 OLeEHKa
pe3yJibTaTa BhIYUCICHUN
2 Anrebpanyeckue BbIpaXKEHUSI
2.1 bykBeHHbIE BbIpaKEHMS (BBIPAYKEHUSI C IEPEMEHHBIMHU)
29 Crenenb ¢ wnenbiM mnokasateneM. CTeneHb € PpalMOHAIBHBIM IOKa3aTeJeM.
CBoiicTBa cTENEeHU
23 MHorousneHsl
24 Anrebpanyeckas 1poOb
25 Apudpmernueckuii KOPCHB HaTypaJIbHOM cTerneHu. [leficTBus ¢ apudpmeTnueckumMu
KOPHSIMU HAaTypaJIbHOW CTETIeHU
3 YpaBHEHUs U HEpPAaBEHCTBA
31 eneie n NpOoOHO-pallMoOHaNIbHbIEe ypaBHEHHs. CHCTeMbl U COBOKYIHOCTHU
ypaBHEHUH
39 Ilenbie u JpoOHO-palMoHaNbHBIE HepaBeHCTBA. CHCTEMBl U COBOKYHMHOCTH
HEPaBEHCTB
33 Pemenue TekcTOBBIX 3a7a4
4 UYucnoBble OCIE10BATEIbHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsT IOCIEI0BATEILHOCTEH
4.2 Apudmernueckas U reomeTpuyeckas nporpeccuu. Popmyiia CJI0KHBIX MPOLIEHTOB
5 OyHKIHH
Oynk1us, crocoOsl 3ananus Gyakuun. ['pagux Gynkun. Obmacts onpeneneHus
U MHOXecTBO 3HaueHwid  ¢ynkumu. Hymu  Qynkmuu.  [IpomexyTku
5.1. 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakcCUMyMBbl U
MUHUMYMBI (pyHkiuu. Haumbonbinee w HauMeHblnee 3HaueHWEe (QYHKIUHM Ha
ITPOMEXKYTKE
6 KoopauHaTs! Ha IpsAMOM U IIJIIOCKOCTH
6.1 KoopaunatHas npsimast
6.2 JlexkapToBbl KOOPAMHATHI HA TNIOCKOCTH
7 I'eomeTrpus
7.1 I'eomerpuueckue Gurypsl 1 UX CBOMCTBA
7.2 TpeyroiapHUK
7.3 MHOTroyroabHUKH
7.4 OKpY’>KHOCTb B KPYT




7.5

W3mepenune reoMeTpuueckiux BeITUUYUH

7.6 BekTopsl Ha m10cKOCTH

8 BeposiTHOCTB U cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHuoxecTBa
8.5 I'pads




PABOYASA ITPOT'PAMMA
YYEBHOT'O KYPCA «'EOMETPUS»
7-9 KIIACCBbI

HOACHUTEJBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3JEJIOB IIKOJIBHOM MAaTEMAaTHKH,
UMEIOLINI CBOEH 1LIeNbI0 00€CIeUnTh W3YYEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHMI M B3aUMHOE DPAacCIOJIOKCHHE, OINMPAETCI Ha  JIOTMYECKYIO,
JTIOKA3aTeNIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUM Ha YPOBHE OCHOBHOIO
oOmero o0pa3oBaHMsl 3aKJIIOYAETCA B TOM, YTO OOYYaIOIIUKUCA YYUTCS IPOBOAMUTH
JIOKAa3aTeJIbHbIE PACCYKIECHHUS, CTPOUTD JIOTHUYECKUE YMO3aKIIFOUECHHUsI, JJOKa3bIBaTh
VCTUHHBIE YTBEPXKICHUS U CTPOUTHh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXJeHusl «OT MPOTHUBHOTO», OTJIWYaTh CBOWCTBA OT IPHU3HAKOB,
(bopMyIMpOBaTH OOPATHBIE YTBEPKIACHUSI.

Bropoil 1nenpr0 HM3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIICHUM KaK MATEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEUAIOLUXCd B peajdbHOW ku3HU. OOydaromwuiicss JOKEH HayduThCs
ONpPENEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONMHUCATH CIOBAMM JAHHBIA 4YEpPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONTOBOJIOKOHHOTO KaOenst wiu TpeOdyeMmble pa3Mephbl Tapaxa sl aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIUTENbHAS JMHUS B W3YyYEHUU I'€OMETPHUHU.
[Tpu pemieHnu 3agad MPaKTHUYECKOIO XapakTepa OO0y4aroUuiicss y4uTcs CTPOUTH
MaTEMaTUYECKHE MOJETIU  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MPOBOJIUTH
BBIYHCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJibTara.

KpaitHe BaxHO mNOAYEPKUBATH CBSI3U TEOMETPUM C JAPYTUMH y4e€OHBIMU
npeaMeTaMi, MOTUBUPOBAThH MCIIOJIB30BAaTh OMPECIICHUSI TEOMETPUIECKUX (QUTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE TOJYYCHHBIX YMEHHUA B (PU3MUKE U
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUIHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue cooTHoueHus», «Meroa koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CICIYIONIUE OCHOBHBIC DPa3JIeibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIIMYUH», «JleKapTOBbl KOOpAMHATHI Ha  IJIOCKOCTHY,
«BexTope», «JIBrmxenus miaockoctny, «lIpeodpazoBanus mogo0us.

Ha n3yuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Hefien0), B 8 ki1acce — 68 yacoB (2 yaca B HeZlel0), B 9 kiacce
— 68 yacoB (2 yaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA

7 KIIACC

HavanbHble nOHATHA TeoMeTpuu. Touka, npsimMasi, OTPe30K, JIyd. YToi. Buael
yrioB. BeprukanbHble M CcMexHbIE yIUIBl. buccektpuca yria. Jlomanas,
MHOTrOYyroyibHUK. [lapanneapbHOCTh U EPIEHIUKYIISIPHOCTD NPSIMBIX.

CumMmerpuuHsble purypbsl. OCHOBHBIE CBOWCTBA 0CEBOM cuMMeTpuH. [Ipumepsl
CUMMETPHUH B OKPYXKAIOILIEM MHUpE.

OCHOBHBIE TIOCTPOCHHUS C IOMOIIBIO LIUPKYJIS U JIMHEWKHU. TpeyrojapHUK.
Bricota, Menuana, OUcceKTpuca, uX CBOMCTBA.

PaBHOOEApEeHHBII M  pPaBHOCTOPOHHUW  TpeyroiabHukH. HepaBeHCTBO
TPEYTrOJIbHHUKA.

CpoiicTBa M TpU3HAKU paBHOOEAPEHHOro TpeyrojpHuka. IlpusHaku
PABEHCTBA TPEYTOJIbHUKOB.

CBOICTBA M NIPU3HAKU NapaJUIEIbHBIX MPAMBIX. CyMMa yIJIOB TPEYrOJIbHUKA.
BrenrHue yriel TpeyroyJbHUKA.

[IpssmMoyrosibHBIN  TpeyroinbHUK. CBOWCTBO MEAMAHBI MPSAMOYTOJIBHOTO
TPEyTrOJbHUKA, IPOBEAEHHOM K TMIIOTEeHY3€e. [Ipr3HaKku paBeHCcTBa IPAMOYTOJIbHBIX
TPEYTOJIBHUKOB. [IpAMOYTOJIbHBIN TPEYTOJIBHUK C yTioM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OousbllieM yriie U OOJbllel CTOPOHE TPEYroJIbHUKA.
[lepnenaAUKYIISIp ¥ HAKIIOHHAS.

['eomerpuueckoe MecTto TOYeK. buccekrpuca yria W CEpeOUHHBIN
MEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTp W Kpyr, XOpAa M JWaMeTp, HMX CBOWCTBAa. B3amMHOe
PacCIIOJIOKEHUE OKPYKHOCTH M mpsiMoi. KacarenpHas M cexylias K OKPYKHOCTH.
OKpy>XHOCTb, BIIMCaHHAas B Yyroi. BrnucaHHas W onMcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YeroeipéxyronpHuku. [lapamnenorpamMm, ero nmpusHaku U cBocTa. HacTHbie
cllydau MapajuieiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBaApar), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpssmoyronbHas Tpanenus.

Meron ynBoenuss menuansl. LlentpanbHas cummerpus. Teopema daneca u
TEOpPEMA O IPOMOPLUUOHAIBHBIX OTPE3KaAX.

CpenHue MMHUM TPEYroJIbHUKA U Tparneunu. LIeHTp macc TpeyroiabHuUKa.

[Togobue TpeyrodbHUKOB, Kod(pdunueHt mnoaodus. I[lpuszHaku mnomoOus
TpeyrojabHUKOB. [I[pumeHeHne nogo0us npu peeHNH MPaKTUIECKUX 3a1a4.



CpoiicTBa momaaei reomerpudeckux ¢uryp. Dopmynsl i IUIOMIAIU
TpeyrojbHHUKa, MapasierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IIIOMAaAeH
oI0OHBIX (QUTyp.

Brruncnenune miomaneil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pereHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yIjla IPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpUroHOMETpUYecKre (YyHKIUU
yriioB B 30, 45 u 60°.

BrricanHble U LIEHTPaIbHBIE YIJIbI, YTOJI MEXKY KacaTeIbHOW U XOPI0il. Y TJIbl
MEXIY XOpJaMU M CEKyUIMMHU. BNHCaHHbIE U ONHMCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacrnonoxxeHue AByX OKpykHocTed. Kacanue okpyxknocteil. OOuiue
KacaTeJIbHBIE K JBYM OKPYHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB or 0 mo 180°. OcHoOBHOE
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbI MPUBEACHUS.

Pemenune TpeyronpHUKoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Pemenue
MPaKTUYECKUX 3a]1a4 C UCTIOIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue noaooust. [logoOue COOTBETCTBEHHBIX JIIEMEHTOB.

TeopemMa O NpPOU3BEAECHUM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BENCHUH
OTPE3KOB CEKYIIUX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bektop, amuHa  (MOIyNnb)  BEKTOpA,  COHAMPABICHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO HAMPABIIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallMM HajJ BekTopaMu. Pa3joxkeHue BeKkTopa IO JBYM
HEKOJJIMHEApHbIM BekTopaMm. KoopauHaTel BekTopa. CKajasipHOE MPOU3BEIACHUE
BEKTOPOB, MPUMEHEHUE JIJIS1 HAXO0XKICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA TJIOCKOCTH. Y paBHEHUS MPSIMOI U OKPY>KHOCTHU B
KOOpJIMHATaX, MEPECEUCHUE OKPYKHOCTEH M MpsMBIX. MeToa KOOpAMHAT U €ro
MIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JJTMHA OKPYKHOCTH. | pajiycHas U paguaHHas
Mepa yrijia, BBIUMCICHHE MJIMH Jyr OKpyxkHocted. [lnomans kpyra, cekropa,
CErMEHTA.

JIBWKEHUS TUIOCKOCTM M BHYTPEHHUE CUMMETpUM (Guryp (sjaemMeHTapHbIe
npeactasienus). [lapannensubiii nepenoc. [loBopor.



INPEAMETHBIE PE3YJIBTATDBI

K xoHmy oOyuenuss B 7 kJjacce OOyYaromMICS TOJYyYUT CIICAYIOIINE
MIPEIMETHBIE PE3YJIHTATHI:

PacrosnaBaTh W3ydeHHBIE TEOMETpPHUYECKHE (UTYpBI, OMpEaeisITh UX
B3aMMHOE PACIOJIOKEHUE, H300pakaTh TE€OMETPUUYECKHE (DHUTYpBI, BBITOIHATH
YEPTEXKU IO YCIOBUIO 3a71aui. MI3MepsITh JIMHEWHBIE U YTJIOBBIE BEJIMYMHBI. Pemare
3aJ1a4i Ha BBIYMCIICHUE JIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate TpyOyr0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
peanbHOM JKM3HM, pPa3MepOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pa3mepbl ITHX
OOBEKTOB IO MOPSIIKY BETUYUHBI.

CTpouTh 4epTekKHU K TCOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCs NPU3HAKAMUA PABEHCTBA TPEYTOJbHUKOB, HCIIOJb30BATh
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOINUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM TE€OMETPUYECKHUX
TEOPEM.

[Tonb30BaThCs NPU3HAKAMU PABEHCTBA IMPSIMOYTOJIbHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEIUAHbI, POBEIEHHON K TUIIOTEHY3€ MPSIMOYTOJILHOTO TPEYTOJIbHUKA,
B PEIICHUY F€OMETPUYECKUX 3a]1a4.

OnpenensiTe NapajjiebHOCTh MPSIMBIX C TOMOIIBIO YTJIOB, KOTOpPhIE 00paszyeT
C HUMHM cekymas. OnpeaensaTh MapayieIbHOCTh MPSMbBIX C MOMOIIBIO PABEHCTBA
PacCTOSIHUAN OT TOUYEK OJHOM IPSMOU 0 TOUEK APYTrOr MPSIMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[IpoBOANTE BBEIUUCIICHUS U HAXOIUTh YUCIOBBIC U OYKBEHHBIC 3HAUCHUS YTJIOB
B F'€OMETPUYECKUX 3a7ayax C MCMOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB VTIJIOB, OOpa30BaHHBIX MPH TEPECEUYCHUU JBYX
MapaJICIbHBIX MPSAMBIX CEKYIIEeW. Pemars npakTHuecKre 3aaud Ha HaXOXKICHUE
YIJIOB.

Brnagete MOHSATHEM TE€OMETPUUYECKOTO MECTa TOYEK. YMETh ONpPEACAThH
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTPUUYECKUE
MECTa TOYEK.

@opMynUpPOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPY>KHOCTH, TT0JIb30BaThCS UX CBOWCTBAMH. ¥ METh MPUMEHATH 3T CBOMCTBA IIPHU
pELIEHNH 3aa4.

Brnagere MoHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETH
HaxoauTh €€ meHTp. [lomp3oBaThes (akTaMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, M O TOM, YTO CEPEAUHHBIC
MEPIECHAUKYJISIPBI K CTOPOHAM TPEYTOJbHUKA MEPECEKAKOTCSA B OHOM TOUKE.

Brnaners moHATHEM KacaTeabHOM K OKPYKHOCTH, MOJIB30BATHCS TEOPEMOU O
MEPIIEHANKYJISIPHOCTH KacaTeIbHOM U Paanyca, MPOBEAEHHOTO K TOUYKE KaCaHHUS.



[lonp30BaThCA MPOCTEUIIMMHU T€OMETPUYECKUMHU HEPABEHCTBAMM, TOHUMATD
WX IIPAKTHYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHUS C MIOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K xoHiy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJIYYUT CIIECAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJBI YETHIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
II0JIB30BATHCS X CBOMCTBAMU IIPU PEUICHUH T€OMETPUYECKUX 3a1a4.

[TpuMeHsATh CBOMCTBA TOUKM NEpECEUeHMs MEAUaH TPeyroyibHHKa (LEeHTpa
Macc) B PEILICHUH 3a/1ay.

Biranets moHsATHEM CpEAHEN JIMHUM TPEYTOJIBHUKA U TPANIEWH, IPUMEHSATD UX
CBOMCTBA IIpU PELICHUHU reoMeTpruyeckux 3aaad. Ilons3zoBarscsa teopemon Paneca
U TEOpPEMOW O IPONOPLHUOHAIBHBIX OTPE3KAX, IPUMEHATb MX I PEIICHUA
MIPAKTUYECKUX 3a/1a4.

[IpuMeHsTh npU3HaKK MOA00US TPEYTOJIBLHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ay.

[Tonb3oBaTecss Teopemoit [ludaropa npns pemieHUs TEOMETPUYECKUX |
paKTUYECKUX 3a7a4. CTPOUTh MaTEMaTUYECKYIO MOJIEIb B IPAKTHYECKUX 3aa4ax,
CaMOCTOSITENIbHO JENATh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JUIMHBI.

Brnangerp NOHATMAMM CHHYyCa, KOCHMHYCAa M TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroiabHUKA. 110J1630BaThCS 3TUMH MOHATHIAMU ISl PELICHUS
IIPaKTUYECKUX 3a]a4.

Bbruncnsate (pa3nuyHbiMUA crioco0aMu) IUIOUIab TPEYroJbHUKA U IUIOLIAAN
MHOTOYTOJBHBIX  (GUryp (MOAb3ysCh, TI€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IprMEHATH MOyYEHHBIE YMEHHUS B IPAKTUUECKUX 33/1a4ax.

Brnagete NOHATHSAMU BIHCAaHHOTO W LEHTPAJIBHOIO yIia, HCHOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, yriax MEXAy XOpJaMH (CEKYIIMMH) U YIJIe MEXIY
KacaTeJIbHOM U XOPJIOU MPU PEIICHUHA T€OMETPUYECKUX 3a/1a4.

Brnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHSITH CBOKWCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEUICHUH 3aa4.

[IpuMeHATh MOJIy4eHHbIE 3HAHUS Ha NMPAKTUKE — CTPOUTh MAaTEMaTUYECKUE
MOJENH U1 3a1a4 PEATbHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TOPUMEHEHUEM TMOA00US W TPUTOHOMETPHUM (MOJB3YSACh, € HEOOXOIUMO,
KQJIBKYJISITOPOM).

K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MPEIMETHBIC PE3YJIbTATHI:



3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C HX
NOMOILBIO PAa3JIMYHBbIE 3JIEMEHTHI MPSMOYTOJBHOTO TPEYroJbHUKA («pemeHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKYJIATOPA) JJIMHBI
Y YTJIBI 1Sl HETaOIMYHBIX 3HAUEHUH.

[Tonp30Batbes popmynamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM JIJII HAXOXXJIECHHSI COOTHOIICHUM MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMMU.

Hcronb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUISI HAXO0KICHUS PA3JIMYHbIX
3JIEMEHTOB TPEYrOJIbHUKA («PELIEHHE TPEYroJbHUKOBY), NPUMEHATh HUX IpHU
pELIEHUU TEOMETPUYECKUX 3aad.

BnageTs noHATUSAMU peoOpa3oBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX ¢uryp. Ilonb3oBaThCs CBOMCTBaMH MOAOOMSA MPOHU3BOJIBHBIX (UTYP,
YMEThb BBIYUCIATH JUIMHBI U HaXOAWThb YIJbl y NOJ00HBIX ¢uryp. Ilpumensars
CBOMCTBa NOAOOMS B MPAKTUYECKUX 3aJadyax. YMETb MPUBOJAUTH IMPUMEPHI
NO000HBIX (PUTYp B OKPYIKAIOIIEM MUPE.

[Tonb30BaThCSA TEOpEMAMU O MPOU3BEIEHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIIHNX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpAMH, MOHMMATh MX TCOMETPUYECKUM W (PU3HUECKHI
CMBICJI, TNPUMEHSATh HMX B pPEHICHUH TEOMETPUUECKUX M (PU3NYECKUX 3a/]ad.
[IpuMeHsTh CKaJIIpHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXOXKICHUSI ITTUH U YTJIOB.

[Tonbp30BaTHCA METOIOM KOOPIMHAT Ha MJIOCKOCTH, MPUMEHSTh €r0 B PEIIEHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Biagete NOHATHSMHM NPABUIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY’KHOCTH,
JUIMHBI TyTM OKPY’KHOCTH W PaJMaHHON MEphl yria, yMETh BBIYMCIATH ILIOIIAIb
Kpyra u ero yacteil. [[puMeHsTh moydeHHbIE YMEHUS B IPAKTUYECKUX 3a]a4ax.

Haxonute ocu (WM UEHTPbI) CUMMETpUM (UTYp, TPUMEHSTh JBHIKECHHUS
IUIOCKOCTH B MPOCTEMIINX CITydasix.

[IpuMeHATh MOJIy4eHHbIE 3HAHUS Ha NMPAKTHKE — CTPOMTh MAaTEeMaTUYECKUE
MOJIeNIU JIJIS 3a/1a4 PeaybHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
C NPUMEHEHHEM MOoJ00MSI M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TAe
HE0O0XO0IMMO, KAJIBKYJISITOPOM).



TemaTu4eckoe NJIAHUPOBAHUE C YKA3AHNEM KOJUYECTBA AKAJeMUYECKUX YACOB, OTBOJAMMbIX HA OCBOEHHE KAKI0M
TeMbl y4e0HOI0 MpeMeTa ¢ Y4eTOM MPOorpaMMbl BOCIIUTAHUS, BO3MOKHOCTDH MCII0JIb30BAHUS 110 ITOI Teme
JIEKTPOHHBIX (HU(POBBIX) 00PA30BATEIbHBIX PECYPCOB
7 KIIACC

HanMeHoBaHHe KosnuecTBo yacos JesiTeILHOCTD YUUTEJIS € DJIeKTPOHHbIE
Ne yueToM padoueit (undposbie)

a3/1eJI0OB U TeM
n/n ﬁ OI; ANMEL Beero KoﬁnTponbﬂme H[:jaRanecmae HpOrPAMMBI BOCHETAHHS 0BpazoBaTETLHbIE
a00ThI a00ThbI
porp pano pabo pecypchbl

BOCIIUTaHUE  OEPEKHOTO
OTHOIIICHHUS K
¢buznyecKkoMy 370pOBbIO,
COOJIIONEHUI0O  OCHOBHBIX
MpaBUJ  3JI0POBOTO U
Oe3omacHoro s cebs u
Ipyrux Joaei  obpasza
JKM3HA, B TOM YHCIIE B
MH(OPMALIMOHHOM cpefe;
> (popMHUPOBAHUE OCO3HAHUS
14 IIEHHOCTH KaxKIoi
YeJIOBSUECKOM JKU3HH,
MPU3HAHUS
WHIWBUIYATEHOCTH H
JIOCTOMHCTB KaXKJIOT'O
YeJI0BEKa,
¢dbopMUpOBaHNE OCHOBHBIX
HaBBIKOB JIMYHOMN 1
0OIIIECTBEHHOM TMTHEHBI,
0e30I1acHOro MOBEAECHUS B
ObITY, IpHUpOJIe, OOIIECTBE

IIpocreiimme
reOMETPUUECKHE
(Gurypsl 1 UX CBOMCTBA.
N3mepenune
reOMEeTPUYECKUX
BEJIMYNH

bubmmoreka [IOK
https://m.edsoo.ru/7f415e2¢e

> dopmupoBaHue
2 TpeyronbHUKI 22 1 CIIOCOOHOCTH
BOCIIPUHUMATh U

bu6nunorexa LIOK
https://m.edsoo.ru/7f415e2e




[TapamiensHbie
IpsIMBIE, CYMMa YIJIOB 14
TPEeYroJbHUKA

qyBCTBOBAaTh MIPEKPACHOE B
ObITY, IpUpOE,
UCKYCCTBE, TBOPUYECTBE
JIIOICH;

BOCIIUTaHHE YBAXKECHUS K
TpYAY, JIOLAM TPYIa;
Oepe’KHOMY OTHOIIEHUIO K
pesyabTaram Tpyna,
OTBETCTBEHHOMY
OTPeOJICHUIO

dopMupoBaHue
CITOCOOHOCTH
BOCIIPUHUMATH "
4yBCTBOBAaTh IIPEKPACHOE B
OBITY, IPUPOJE, UCKYCCTBE,
TBOPUYECTBE JIIOJICH;
BOCIIUTAHUE YBAXKECHUS K
Tpyay, JOIIM  TPYyHa;
OepeKHOMY OTHOUIECHUIO K
pe3ynbTaTam Tpyna,
OTBETCTBEHHOMY
noTpeOJIeHNUIO;
BOCIIUTAHUE  JIOOBH U
OepeXKHOrO OTHOIICHUS K
MIPUPO/IE, HETIPUSATHIO
JIEUCTBUM,  NPUHOCALIUX
Bpea MpUpoJie, OCOOEHHO
JKUBBIM CYIIIECTBAM

bu6nmorexa LIOK
https://m.edsoo.ru/7f415e2e

OKpy>XHOCTb U KpPYT.
I'eomeTpuueckue 14
MOCTPOEHUS

®opMupoBaHue
M03HABATEJIbHbBIX
UHTEPECOB,  AKTUBHOCTH,
J0003HATENBHOCTH "
CaMOCTOSITEIBHOCTH B
NO3HAHUM; UHTepeca U

but6mmorexa [IOK
https://m.edsoo.ru/7f415e2¢




[ToBTOpEHME,
5 .
00001IeHIE 3HAHMIA
OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

68

YBOKEHUSA K  HAYYHBIM
3HaHUSM, HAyKE;
» BOCIIUTAaHUE TOTOBHOCTH
K 3aIUTE Ponunsl,
CIIOCOOHOCTH
apryMEHTHPOBAHHO
OTCTauBaTh CYBEPCHUTET U
JIOCTOMHCTBO Hapoja
Poccum u Poccuiickoro
rocyaapcTBa, COXpaHsTh U
3alUIIATh HCTOPUUYECKYIO
npaBIy

»  (opmupoBanue
MMOHUMAaHUS [ICHHOCTHU
Tpy/la B )KU3HU YETIOBEKA,
ceMbH, OOIIIeCTBa;
¢dbopmupoBanue
IMOHUMAaHUS
COMPUYACTHOCTH K
MPOILJIOMY, HACTOSALIEMY U
OyayiieMy poJIHOTO Kpas,
Ponunsr — Poccun,
Poccuiickoro rocynapcraa

bubnunoreka LIOK
https://m.edsoo.ru/7f415e2¢e




8 KVIACC

KoJunyecTBo 4yacoB JdeATeIbHOCTD DJIeKTPOHHbIE
Ne HaumeHnoBanue pasaeioB u K n YYHUTEJIS € y4eTOM (uudposbie)
HTPOJIbHBI AKTHYECKH .
n/m | TeM MPOrpaMmbl Bcero 06 poi ¢ 1)6 CCKHE  paGoueii mporpamMmbI o0pa3oBaTe/bHbIe
PaboTel paboTel BOCIIUTAHUS pecypcsl
dhopmupoBaHue
II03HABATEJIbHBIX
HMHTEPECOB,
aKTUBHOCTH
n ’ bubmunorexa [JOK
1 YeThIpEXyroibHUKU 12 1 M0003HATENLHOCTH U

https://m.edsoo.ru/7f417¢18

CaMOCTOSITEIILHOCTH B
[IO3HAHWUH; UHTEpPECa U
YBa)KEHUsS K HAYYHBIM
3HaHUAM, HAyKe

BOCITUTAHUE JTIOOBH U
OepeKHOTO

Teopema Darneca u Teopema
0 IPOMOPUHUOHATBHBIX
OTpe3Kax, MoJ00HbIE
TPEYTroJIbHUKHU

ITmomans. Haxoxnenue
TIOIaIel TPEYTOIbHUKOB U
MHOTOYTOJIbHBIX (UTYD.
[Tnomaau nogo6HBIX GuUryp

Teopema IIudaropa u
Havaga TPUTOHOMETPHUHU

15

14

10

OTHOIICHHS K
MPUPOJIE, HEIPUSITHIO
JEHUCTBUH,
MMPUHOCAIINX BPEA
pUpojie, 0cOOEHHO
JKMBBIM CyHICCTBaM
BOCIIMTAaHHUEC YBAKCHU
K  Tpyday, JIOASIM
Tpyna; OepexxHOMY
OTHOIIECHHIO K
pesyiabTataM  Tpyna,
OTBETCTBEHHOMY
MOTpeOIECHHUTO

> dbopMupoBanue

OCO3HAHUSA [IEHHOCTH
KaXJIOM YeJI0BEUECKOM

bu6mmoreka [JOK

https://m.edsoo.ru/7f417¢18

bu6mmoreka [IOK

https://m.edsoo.ru/7f417¢18

bu6mmoreka [IOK

https://m.edsoo.ru/7f417¢18




VYTIIIBl B OKPY’KHOCTH.
BrnincanHble 1 onMCaHHBIE
5 YETBIPEXYTOJIbHUKU.

Kacanue okxpyxHocTei

KacarennsHbie k OKPY’KHOCTH.

13

YKU3HH, IPU3HAHUS
WHUBUIYAIBHOCTH H
JIOCTOMHCTB Ka)KJI0T'O
YyesoBeKa

> ¢dbopmupoBanue
MPEJICTaBICHUHN O
COBPEMEHHOM
HAay4YHOUH KapTHHE
MUPa, JOCTUKCHHSIX
HAyKH U TEXHHKHU;
yMEeHUe
apryMEeHTHPOBAHHO
BBIp@XKaTh IIOHUMaHUE
3HAYEHUS HAYKU B
KU3HHU POCCUICKOIO
00111eCTBa,
o0ecIIeuYeHNH ero
0€30IaCHOCTH,
T'YMaHUTapHOM,
COIMAIBHO-
SKOHOMHUYECKOM
pa3Butuu Poccun

bubmuorexa [JOK
https://m.edsoo.ru/7f417¢18

IToBTrOpenue, 0600IICHNE
3HaHUHN

¢dbopmupoBaHue
IMOHUMAaHUS
CONMPUYACTHOCTH K
MPOIIJIOMY,
HaCTOSIIEMY
OyaymeMy  pOIHOTO
Kpasd, Pogunnr —
Poccun, Poccuiickoro
rocyaapcTaa

bu6mmoreka [IOK
https://m.edsoo.ru/7f417¢18

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

68




9 KJIACC

KosnuecTBo yacoB JesiTeJIbHOCTH YUHUTEJIA C DJIeKTPOHHbIE
HaumeHoBaHue N
Ne A3TCJIOB H TeM K n y4eToMm padoueit (undposbie)
n/n E OrDAMMEL Bcero Oﬂgpom’ﬂm I%aKTqucK"e NPOrpaMMbl BOCIIUTAHUS o0pa3oBaTe/ibHbIE
a00ThbI a00ThbI
porp ¢ paoo pabo pecypchbl
(bopMUpOBaHHE OCO3HAHUS
LIEHHOCTHU KaXKJI0U
Tpuronomerpusi. .
YEeJI0BCUYCCKOM JKU3HH, bubmunoreka LIOK
TeopeMbl KOCUHYCOB U
1 16 1 MpU3HAHUS https://m.edsoo.ru/7f41al
CUHYCOB. Pemienue
WHWNBUIYATHOCTH U 2¢
TPEYrOJIbHUKOB
JIOCTOMHCTB KaX[0T'0
YeJIoBeKa
> (dbopmupoBanue
MOHUMAaHHUA IEHHOCTHU TPya
B JKM3HH YEJIOBEKA, CEMbH,
[IpeobpaszoBanue 001ecTBa;
nogoOus. Merpuieckue BOCHI/ITaHI:Ie TO0BU U Bubmzorexa HOK
2 ) 10 1 https://m.edsoo.ru/7f41al
COOTHOIIICHUS B OEepeKHOTO OTHOIIECHUS K 2
OKPY>KHOCTH MIpUPOJIe, HEMPUITHIO -
JIEUCTBUM, IPUHOCSIINX BPE
MPUPO/IE, OCOOEHHO )KUBBIM
cyllecTBamM
BOCIIUTaHHUE YBAKEHUS K
TPyny, pe3yJabTaTtaM Tpya,
TPYJIOBBIM U
poQeCCuOHATBHBIM
IIEC”?‘I)/I)KCHI/I}IM CBOMX Bubmorexa LIOK
3 Bexrtopsl 12 1 https://m.edsoo.ru/7f41al

3eMJISIKOB, MX BKJIa/ia B
pa3BUTHE CBOETO MOCENIEHUS,
Kpasi, CTpaHbl, TPYJIOBBIX
JOCTH>KEHUH poccuiickoro
HapoJa;

2c




(dbopMUpOBaHUE BBIPAKEHUS
HETPUSTUS JECUCTBUN,
MIPUHOCSIIMX BpEJ IPUPOJE

HeKapTOBBI KOOPAUHATBI
Ha IIJIOCKOCTHU

[IpaBunpHbIE
MHOI'OYrOJbHUKH. JlTnHa
OKPY’KHOCTH U IUIOLIA]b
Kpyra. Beruucnenune
IJI0Iaaen

Z[BI/I)KGHI/ISI INJIOCKOCTH

BOCITHTaHUE YBAXKCHHUS K
TpyAy, IOASIM TPYya;
OepeKHOMY OTHOLICHHIO K
pesyabTaTaMm Tpyna,
OTBETCTBEHHOMY
oTpeOIICHUIO

(GhOopMHUPOBAHHUE YMCHHUS
MMOHUMATh U TIPOSIBIISITH B
MPAKTUICCKON JACSITEILHOCTH
IIEHHOCTH *KU3HHU, 3I0POBbS U
0e301aCHOCTH; [ICHUTh
3HAYEHHUE TUYHBIX YCUIIUH B
COXPaHCHHUH U YKPCTLICHUH
CBOETO 3JI0POBBS U 3JI0POBbS
JIPYTUX JHOAEH

BOCITUTAHHUE YBOKCHUS K
TPYAY, TIOASIM TPY/a;
OepeKHOMY OTHOIICHHIO K
pe3ynbTatam Tpyaa,
OTBETCTBCHHOMY
MOTpeOICHUIO

but6mmoreka [IOK
https://m.edsoo.ru/7f41al

2c

bubnuorexa [JOK
https://m.edsoo.ru/7f41al

2¢

but6mmoreka [IOK
https://m.edsoo.ru/7f41al

2c

[ToBTOpenue, 0600IIEHNE,
cucTeMaTu3alys 3HaHUI

¢dbopMupoBaHue
MPEJICTaBICHUI O
COBPEMEHHON HAay4YHOUN
KapTUHE MHUPA, TOCTHKEHUSIX
HAyKH U TEXHUKHU; yMECHUE
apryMEHTHPOBAHHO
BBIpaXKaTh ITOHUMaHUE
3HAYEHUS HAYKU B KU3HU
poccHiickoro oomecTBa,
00eCIeyeHnH ero

but6mmoreka [IOK
https://m.edsoo.ru/7f41al

2c
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0e30macHOCTH,
T'YMaHUTapPHOM, COITUAIEHO-
SKOHOMHYECKOM Pa3BUTHH
Poccuu




IHOYPOYHOE INTAHUPOBAHHUE

7 KIIACC
N KonuyecTBo yacos DJIEKTPOHHbBIE
°
o/ Tema ypoxka B KonrTpoabubie IIpakTuueckue uupposbIe
cero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchbl
. Bu6muoteka [JOK
1 [Ipocreiimue reoMeTpuIeCcKre 0OHEKThI 1 1
https://m.edsoo.ru/8866b724
bubmmnorexa LIOK
2 MHOroyroiasHuK, JoMaHas 1 1
https://m.edsoo.ru/8866cbba
bubnuoreka [IOK
3 CMeKHBIE U BEPTUKAJIBHBIC YTJIbI 1 1
https://m.eds00.ru/8866¢5c0
bubnuoreka [IOK
4 CMeKHBIE U BEPTUKAJIBHBIC YIJIbI 1 1
https://m.edso00.ru/8866c7be
5 CMeXHBIE U BEPTUKAJIBHBIC YTJIbI 1
6 CMexXHbIe U BEpPTUKAJIbHBIE YTJIbI 1
7 CMeXHBIE U BEPTUKAJIBHBIE YTJIBI 1
8 CMexXHbIe U BEpPTUKAJIbHBIE YTJIbI 1
9 M3mepeHune TMHENHBIX U YTIIOBBIX BEJINYMH, 1
BBIUHCJIEHHE OTPE3KOB U YIJIOB
10 W3mepeHne IMHEUHBIX U YTIIOBBIX BEJIMYUH, 1 bubmmnoreka HOK
BBIYMCIIEHUE OTPE3KOB U YIJIOB https://m.edsoo.ru/8866c3ea
1 W3mepeHne TMHEWHBIX U YTJIOBBIX BEJIMYUH, |
BBIUMCJIEHHE OTPE3KOB U YTIJIOB
12 W3mepenue IMHENHBIX U YTIOBBIX BEINYMH, 1
BBIUMCJIEHHE OTPE3KOB U YIJIOB
13 [lepumeTtp u momane GUryp, COCTaBICHHBIX U3 1

MNpAMOYT'OJIbHUKOB




[lepumeTtp u momans GUryp, COCTaBICHHBIX U3

14 IIPSIMOYTOJIBHUKOB
15 [IoHsATHE O paBHBIX TPEYIOJbHUKAX U IIEPBUYHBIC bubnuoreka [JOK
NPEJCTaBICHUS O PaBHBIX (UTypax https://m.edsoo.1u/8866ce80
16 Tpu npru3HaKa paBeHCTBA TPEYTrOJILHUKOB bubamorexa LIOK
https://m.edsoo.ru/8866d1fa
17 Tpu npu3HaKa paBeHCTBA TPEYTrOJILHUKOB bubamorexa LIOK
https://m.edsoo.ru/8866d34e
18 Tpu npu3HaKa paBeHCTBA TPEYTOJIbHUKOB bubmorexa LIOK
https://m.edsoo.ru/8866e01e
19 Tpu npru3HaKa paBeHCTBA TPEYTOJIBHUKOB
20 Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB
21 Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB buomorexa LIOK
https://m.edsoo.ru/8866e88e
” [Ipu3Haku paBeHCTBa NPSAMOYTOJIbHBIX
TPEYrOJIbHUKOB
7 [Ipu3Haku paBeHCTBa NPSAMOYTOJIbHBIX
TPEYroJIbHUKOB
24 CBOICTBO MeIMAHBI TPSIMOYTOJILHOTO bubmuoreka [IOK
TPEYroJIbHUKA, IPOBEAEHHOMN K TUIIOTEHY3€ https://m.edsoo.ru/8866e9ec
75 CBoliCcTBO MeIMaHBbI MPSIMOYTOJIBHOTO
TpPeyrojbHUKa, MPOBEAEHHOMN K THUIIOTEHY3€
2% PaBHOGe1peHHBIE U PABHOCTOPOHHUE bubmuorexa [IOK
TPEYTOJIbHUKHU https://m.edsoo.ru/8866d6fa
7 [Ipu3Haku 1 cBOWCTBa paBHOOEIPEHHOTO bu6muoreka [JOK
TPEYroJabHUKA https://m.eds00.ru/8866d880
)3 [Ipu3Haku u CBOICTBA paBHOOEIPEHHOTO bubnuotexa [JOK

TpeyrojbHUKa

https://m.eds00.ru/8866d880




[Ipu3Haku u cBOICTBa paBHOOCIPEHHOTO

bubnunoreka LIOK

29 TPEYroJbHUKA https://m.eds00.ru/8866e26¢
30 HepasencrBa B reomerpun
31 HepaBencrtBa B reomeTpun bubmorexa HOK
https://m.edsoo.ru/8866e3a2
32 HepaBencrtBa B reomeTpun
33 HepasencrBa B reomerpun
. bubnnorexa [JOK
34 [IpssMOyTOIBHBIN TpEyroabHUK ¢ yriioMm B 30° hitps://m.c dSO(])_.Iru 18866eh22
35 [IpssMOyTOJIBHBIN TPEYTOJIBHUK C yriaoM B 30°
36 KonTponbnas pabota no teme "TpeyronbHuku" bubmorexa HOK
https://m.edsoo.ru/8866ecbc
37 [TapannensHbIe MpsIMbIE, UX CBONCTBA bubmmorexa [IOK
https://m.edsoo.ru/8866ef64
38 [Iareiit noctynat EBkinnaa
HakpecT nexarue, COOTBETCTBEHHbIE U BuGmorexa [[OK
39 OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHbIE IPU
MEePECECUCHNH NapaUIeNIbHBIX MPSIMbBIX CEKYIIEH hitps://m.edsoo.ru/EB661086
HakpecT nexarue, COOTBETCTBEHHbIE U
40 OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHbIE IPU
NepEeCceYeHUH NMapalIeNIbHBIX MPSIMBIX CEKYIIEeH
Hakpect nexaiue, COOTBETCTBEHHBIE U
41 OJTHOCTOPOHHHUE YTJIbI, 00pa30BaHHBIC MPHU
NepecedeHNH MapalyIesIbHbIX MPSIMBIX CEKYIIeH
HakpecT nexanue, COOTBETCTBEHHBIE U
42 OJTHOCTOPOHHUE YIJIbI, 00pa30BaHHbIEC IPU

MNEPECCUCHUU MMapaJIIICIIBbHBIX ITPAMBIX CCKYH_ICﬁ




Haxkpect nexamue, COOTBETCTBEHHBIE U

43 OJIHOCTOPOHHUE YIJIbl, 00pa30BaHHbIEC IPU buomorexa LIOK
. https://m.edso00.ru/8866f3b0
NIEPECEYCHUH NTapAIIJICIIBHBIX IPSIMBIX CEKYLIEH
[Ipu3Hak napayieabHOCTH MPSIMBIX YEpe3
44 PaBEHCTBO PACCTOSAHUN OT TOUYEK OJHOMN MPSIMOM
J10 BTOPOH IIPSIMOM
[Tpu3Hak napauIeIbHOCTH IPSIMBIX YEPE3
45 PaBEHCTBO PACCTOSAHUM OT TOYEK OJHOM MPSIMOM
JI0 BTOPOH IIPSIMOM
46 CymMmMa yriioB TpeyroyibHHUKa bubmmorexa LIOK
https://m.eds00.ru/8866{630
47 CymMmMa yriioB TpeyroyibHHUKa bubmmorexa LIOK
https://m.edsoo.ru/8866{8ba
48 Bremnue yrisl TpeyrojbHHUKa bubmorexa LIOK
https://m.edsoo.ru/8866faSe
49 Bremnue yrisl TpeyrojibpHHUKa
50 KonrtponbHas pabora no reme "[lapannensHsie bubmmnoreka HOK
IpsIMbIE, CyMMa YTJIOB TPEYroJabHUKA" https://m.edsoo.ru/8866fe6e
51 OKpy’>KHOCTb, XOpABI U TUAMETP, UX CBOMCTBA bubamorexa LOK
https://m.edsoo.ru/88670800
52 KacarenbHast K OKpyKHOCTH bubmmorexa LIOK
https://m.eds00.ru/88670e9a
53 OKpy’>KHOCTb, BIIUCAHHAS B yroJl
54 OKpyXHOCTH, BIUCAaHHAs B YTOJI
bubmuotexa [IOK
55 ITonsitne o I'MT, npuMmeHeHue B 3a1a4ax hitps://m.c dsofru 13867013¢
56 ITonsitne o I'MT, npuMmeHeHue B 3a/1a4ax bubmmorexa LIOK

https://m.eds00.ru/88670508




BuccekTpuca u cepelMHHBIN NEPIEHANKYIISP KaK

37 reOMEeTPUUYECKHE MECTa TOUEK !
58 OKpy’>KHOCTb, OIIMCAHHASL OKOJIO TPEYIOJIbHUKA 1 bubmmorexa LIOK
https://m.eds00.1u/88670a62
59 OKpy’KHOCTb, OIIMCAHHAsL OKOJIO TPEYIOJIbHUKA 1
60 OKpy’>KHOCTb, BIIUCAHHAs B TPEYTOJIbBHUK 1 bubamorexa LOK
https://m.edsoo0.ru/8867103e
61 OKpY>KHOCTb, BIIUCAHHAS B TPEYTOJIbHUK 1
. bubmmorexa [JOK
62 [Ipocrefinve 3aa4u Ha TOCTPOCHUE 1 hitps://m.c dsofru 198671188
63 [IpocTefinve 3aa4u Ha TOCTPOCHUE 1 bubmorexa HOK
https://m.edso0.ru/886712d2
64 Kontponbhas pabota o teme "OKpyKHOCTb U 1 bubmmoreka [JOK
Kpyr. ['eomerpuueckue noctpoeHus" https://m.eds00.ru/88671462
65 [ToBTOpenue u 0000IIeHNE 3HAHUH OCHOBHBIX 1 Bbu6mmoteka [JOK
MIOHATUHN U METOJIOB Kypca 7 Kilacca https://m.edsoo.ru/886715b6
66 Wrorosas koHTposibHas paboTa 1 ngg;;f;;grouggm L6ec
67 [ToBTOpeHUe 1 0000IIIeHNE 3HAHIIT OCHOBHBIX |
MOHATHI U METOJIOB Kypca 7 Kiiacca
68 [ToBTOpenue n 06001IeHNE 3HAHUI OCHOBHBIX 1 bubmuoreka [IOK
MOHATUN U METOJOB Kypca 7 Kitacca https://m.edso0.ru/886719bc
OBULIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68




8 KVIACC

KoauuecTBO 4acoB

Ne JJleKTPOHHBbIE LU (PPOBHIE
w/n Tema ypoka Beero Kognpo.nbm,le l'[pﬁaKanecmle 06pa30BaTEABHBIE
padoTbI padoThI pecypesi
1 [Tapannenorpamm, ero Npru3HaKku U CBOMCTBA 1 buGmorexa LIOK
’ https://m.edsoo.ru/88671af2
2 [Tapamienorpamm, ero Npu3HAKU U CBOMCTBA 1 bubmorexa LIOK
’ https://m.edsoo0.ru/88671cal
3 [Tapannenorpamm, ero NpyU3HaKu U CBOMCTBA 1 Bubmorexa IIOK
’ https://m.edsoo.ru/88671cal
YacTHble cydan napauieaorpaMMoB
4 (HpHMOYFOJIZ;I/IK p(l))M6 KBa;I;)aT) WX TIPU3HAKU 1 bubnmorexa LOK
. ’ ’ ’ https://m.edsoo.ru/88671dea
Y CBOMCTBA
YacTHele ciydan napauieaorpaMmMo
5 (np;;dlzlyroiﬁni Hp(l))M6HKJ113a;I;)aI\T/[;VI I/I}:( MIPU3HAKU 1 bubnmorexa LOK
. ’ ’ ’ https://m.eds00.ru/8867120
U CBOMCTBA
YacTHble cyyan napauieaorpaMMoB
6 (HpslMoyroanHK p(l)3M6 KBaI[II))aT) WX TMPU3HAKH 1 bubmorexa [TOK
. ’ ’ ’ https://m.edso0.ru/8867209¢
U CBOMCTBa
bu6nmoreka [JOK
7 Tpanenus 1 https://m.edso00.ru/88672358
8 PaBHOOOKAS ¥ IPAMOYTOJIbHAS TPATICIIMH 1 bubmorexa [IOK
https://m.edso0o.ru/8867252¢
9 PaBHOOOKas 1 IpsIMOYTOJIbHAS TPaELIUU 1 bubmorexa [TOK
https://m.eds00.ru/88672858
bubmuorexa [JOK
10| MeToR yABOCHMA MEAHAHE! ! hitps://m.eds0o.ru/88672b14
11  IlenTpanbHas CHMMETpHUS 1 bubmmorexa LIOK
P p https://m.eds00.ru/88672b14
12 KonTtponbHas pabora o Teme 1 1 bubnnorexka [JOK
"YeTplpEXyroabHUKN" https://m.edso0.ru/88672c%a




Teopema ®aneca u Teopema o

bubmuorexa [JOK

13 PONOPLUOHAIBHBIX OTpE3Kax https://m.edsoo.ru/8867337a
bubmuorexa [JOK
14 Cpennss mmmus Tpeyrosbuuia https://m.edsoo.ru/88672e0c
bu6mmorexa [IOK
15 Cpeansis mkms TpeyronbHIKa https://m.edsoo.ru/88672f38
N bubmuorexa [JOK
16 Tpaneuus, e€ cpenss Aniis https://m.edsoo.ru/88672358
N bubmuorexa [JOK
17" Tpanewus, e€ cpeauss mins https://m.eds00.ru/88673064
bubmuorexa [JOK
18 TponopunoHaibKeie oTpesiH https://m.edsoo.ru/88673794
bu6mmoreka [IOK
19 TponopunonaiLHbIc 0TpesKn https://m.eds00.ru/88673794
20  Ilentp macc B TpeyrojabHUKE bubmorexa [IOK
https://m.edsoo.ru/886738fc
bubmuorexa [JOK
2l Ilono6Hsie TpeyrombsHIKH https://m.edso00.ru/88673a78
» T bu6mmoreka [IOK
pU IpU3HAKA MOA0OUS TPEYTrOIbHUKOB hitps-//m.edsoo.rw/88673bac
3 T bubmuorexa [JOK
P TIpU3HAKa MOI00MS TPEYTOJILHUKOB hitps://m.edsoo.ru/88673d52
u T bu6mmoreka [IOK
pU MpU3HAKA MOA0OUS TPEYTrOIbHUKOB hitps-//m.edsoo.rw/8867400e
25  Tpwu npuzHaka noaoousi TpEyroJbHUKOB
2 [Ipumenenne moao0Oust Mpu pPeIIeHUH
MPAKTUYECKHX 3a7a4
27 Kontponbnas padora mo teme "[logoOnbie bubnmoreka [JOK
TPEYroJIbHUKU" https://m.edsoo.ru/8867445a
28  CaoiicTBa moaae reoMeTpuuecKux Guryp bubmorexa LIOK

https://m.edsoo.ru/886745fe




29 Dopmyibl JUIsl IUIOLIAAN TPEYTOJIbHUKA, bubnmoreka [JOK
napajuiesiorpaMmma https://m.eds00.1ru/88674860
30 DopMyIsl UIs IUIOLIAAN TPEYTOJIbHUKA, bubnuoreka [IOK
napajuiesiorpaMmma https://m.edsoo.ru/88674a22
31 Dopmyibl JUIsl IUIOLIAAN TPEYTOJIbHUKA, bubnmoreka [JOK
napajuiesorpaMma https://m.edsoo.ru/88674a22
32 DopMyIsl UIs IUIOLIAAN TPEYTrOJIbHUKA, bubnuoreka [IOK
napajuiesiorpaMmma https://m.eds00.ru/88675288
33 DopMyibl I IUIOLIAAHA TPEYTOJIbHUKA, bubnuoreka [IOK
napajuiesiorpaMmma https://m.eds00.ru/8867542c
34  BobluncneHue miomaaei caokHeIX GUryp }I?t?fs;;T:gsigrou}éS 674678
35 | Inomaau duryp Ha kieT4aroi Oymare }I?t?fs;;T:gsigrou}éS 67473
36  Ilmomaau nogoOHBIX GUTyp
37  Ilmomaau nogoOHBIX GUTyp
38 | 3amauym C MPaKTUYECKUM COJIEpKAHUEM ngg;;fg;groug 8675558
39 | 3apmaum ¢ MpaKTUYECKUM COAECPKAHUEM ng;?;fg;gggg 675684
40 Pemrenne 3a1a4 ¢ MOMOIILIO METOIA bu6nmoreka [JOK
BCIIOMOTaTeJILHOM IIIOIIAaaU https://m.eds00.ru/88674190
" " bubmuorexa [JOK
41 | KoutpoinbHas pabota no teme "[lnomans https://m.edsoo.ru/8867579¢
) bubnnoreka [JOK
42  Teopema ITudaropa u e€ npuMeHeHue hitps//m.c dsoclfru 138675918
. bubnmoreka [JOK
43  Teopema ITudaropa u e€ npuMeHeHue https://m.c dsogm 138675918
) bubnmoreka [JOK
44  Teopema ITudaropa u e€ npuMeHeHue hittps//m.e dsogm 138675abe
45  Teopema Iludaropa u e€ npuMeHeHue
46  Teopewma Iludaropa u e€ npuMeHeHue




Omnpenenenre TPUrOHOMETPUUECKUX (PYHKITHIMA
OCTPOTO yrIja MPsSMOYrOJbHOTO TPEYrOJbHUKA,

bu6mmoreka [IOK

47 TPUTOHOMETPUUYECKUE COOTHOILIEHUS B https://m.eds00.ru/88675d32
PSIMOYTOJIBHOM TPEYTOJIbHUKE
48 | OCHOBHOE€ TPUTOHOMETPUUYECKOE TOKIECTBO buGmorexa LIOK
https://m.edso0o.ru/88675f44
49 | OCHOBHOE€ TPUTOHOMETPUUYECKOE TOKIECTBO
50 | OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECCTBO
51 KonTponbnas pabota no teme "Teopema bubnuorexa [JOK
[Mudaropa u Hayana TpuroHomMeTpun" https://m.edsoo.ru/8a1407e8
57 Brnucanubie v IEHTPaIbHBIEC YTIIBI, YTOJI MEXIY bubnnoreka [JOK
KacaTeJIbHOU U XOpI0H https://m.edsoo.ru/8al1415b2
53 BrnucanHble v LIEHTpaIbHBIE YIJIBI, YTOJI MEXIY bubnnoreka [JOK
KacaTeJIbHOU U XOpI0r https://m.edsoo.ru/8a141940
54 Brircanneie ¥ EHTpaIbHbBIE YIJIBI, YTOJI MEXAY bubnuorexa [JOK
KacaTeJIbHOU U XOpI0H https://m.edsoo.ru/8al141b34
55 | Yruel Mexy XOpAAMH U CEKYIIUMHU
56 | Yrubl MeXAy XOp/AaMHU U CEKYLTUMU
57 Brnucanubie u onrMcaHHbIE YETHIPEXYTOIBHUKH, bubnmnorexa [JOK
UX IPU3HAKH U CBOWCTBA https://m.edsoo.ru/8a140f86
58 Brnincannbie 1 onMcaHHbIE YETHIPEXYTOJIBHUKH, bubnuoteka [JOK
WX MPU3HAKHU U CBOWCTBA https://m.edsoo.ru/8al1416d4
59 Brnincannblie 1 onMcaHHbIE YETHIPEXYTOJIBHUKH, bubnuoteka [JOK
UX IPU3HAKH U CBOWCTBA https://m.edsoo.ru/8al416d4
IIprmeHeHre CBOMCTB BIIMCAHHBIX U OMMCAHHBIX
60 | 4YeThIPEXYTOJIBLHUKOB MPU PEIICHUU
reOMEeTPUUECKUX 3ajau
[IprMeHeHre CBOMCTB BIMCAHHBIX U OMUCAHHBIX
61 | 4YeThIPEXYTrOJIbHUKOB MPU PEIICHUU
reOMEeTPUUECKUX 3ajau
62 B3anmHOE pacnoniokeHue IBYyX OKPY>KHOCTEH, bubnmoreka [JOK

o01me KacaTeiabHbIle

https://m.edsoo.ru/8al1410a8




bu6mmoreka [IOK

63 Kacanne oxpyxHocTeit https://m.edsoo.ru/8a1410a8
4 oxpymmocrn, Bcarame n omicamme Bufimiorera LIOK

B — https://m.edsoo.ru/8a141c88
65 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJ0OB bubnuoreka [IOK

KypcoB 7 1 8 KiaccoB, 00001eHne 3HaHU I https://m.edsoo.ru/8al41ddc
66 IToBTOpEHNE OCHOBHBIX MOHATUA U METO0OB bubnmoreka [JOK

KypcoB 7 U 8 KJ1accoB, 0000IIeHNE 3HAHUT https://m.edsoo.ru/8al4lefe
67 | HroroBas KOHTpoJIbHas paboTa Etlffsj?;;?:;sigrou};al 42368
68 [ToBTOpEHNE OCHOBHBIX MMOHATUA U METOOB bubnuorexa [JOK

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KypcoB 7 1 8 KJ1accoB, 0000IICHUE 3HAHNUT

https://m.edsoo.ru/8al1420ac




9 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne uudposbie
T Tema ypoka Beero KOﬁHTpOJIbeIe HpﬁaKanecmle 06pazoBaTebHbIe
padoThbI padoTsI pecypeb
1 OnpeneneHne TPUrOHOMETPUUECKUX (PYHKITHIA 1 bubnnoreka [HOK
yrioB ot 0° go 180° https://m.edsoo.ru/8al1424bc
2 DopmyJibl TPUBEICHUS 1
3 Teopema kocuHyCOB 1 bubmiorexa [IOK
p y https://m.edsoo.ru/8a14336¢
4 Teopema KOCUHYCOB 1
5 Teopema KOCUHYCOB 1 bubmorexa [TOK
https://m.edsoo.ru/8al42d5e
6 Teopema cunycoB 1 bubmnorexa LIOK
p Y https://m.edsoo.ru/8al42e8a
7 Teopema cuHyCOB 1
8 Teopema cunycoB 1
9 Haxosxnenue 11uH CTOPOH U BEJIMYWH YTII0B 1 bubnnoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8a1430b0
10 Pemenue TpeyroiabHIUKOB 1 bubmorexa LIOK
https://m.edsoo.ru/8al42ac0
11 Pelrenue TpeyroJbHUKOB 1 bubmorexa IOK
https://m.edsoo.ru/8al42ac0
12 Pemenne TpeyroibHUKOB 1 bubmorexa LOK
https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyroiabHUKOB 1 bubmnorexa LIOK
https://m.edsoo.ru/8al42ac0
[IpakTHieckoe NpUMEHEHNE TEOPEM CUHYCOB U bubmuorexa [IOK
14 1
KOCHUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTyeckoe NpUMEHEHNE TEOPEM CUHYCOB U 1

KOCHHYCOB




16 KonTponbhas pabota no teme "Pemienue bubnmoreka [JOK
TPEYroJIbHUKOB" https://m.edsoo.ru/8a14392a
bubmuorexa [JOK
17 [TonsiTHe 0 MpeoOpa3zoBaHUU TTOA00US hitps://m.cdsoo.ru/8al43ab0
18 CoOTBETCTBEHHBIE JIEMEHTHI TOI00HBIX (pur bubmorexa [IOK
A yp https://m.edsoo.ru/8a143de4
19 COOTBETCTBEHHBIC AIEMEHTHI MOAO0OHBIX PUTYD
TeopeMa o0 npou3BeCHUN OTPE3KOB XOP/,
20 T€O peMa omn pOI/IBBe HCHI/II/I OTTp €3KOB cerH 170:¢ Bubmaorexa ITOK
p p A pesi YIX, https://m.edsoo.ru/8a14406e
Teopema O KBaJpare KacaTeJIbHOM
Teopema o mpou3BeCHUU OTPE3KOB XOP,
21 T€O peMa oI pOI/ISBe IIGHI/II/I OTTp €3KOB cerII 1704 Bubmorexa IIOK
p p : pesi YHUIX, https://m.edsoo.ru/8al441a4
Teopema O KBaJpare KacaTeJIbHOM
TeopeMa o Ipou3BEACHUN OTPE3KOB XOP/I,
22 T€O peMa oI pOI/ISBe IIGHI/II/I oT pe3KOB cerIl 1704 bubmmorexa LOK
p p : pe3i YHUIX, https://m.edsoo.ru/8a1442da
Teopema O KBaJpaTe KacaTeJIbHOU
[IpuMeneHue TeopemM B pelieHun bubnunoreka [JOK
23
reOMETPUYECKUX 3a71a4 https://m.edsoo.ru/8a143f06
[IpumeHeHnEe TEOPEM B pELICHUH bubnuoreka [IOK
24
reOMETPUYECKUX 3a7a4 https://m.edsoo.ru/8al443fc
75 IIpuMeHeHnEe TeopeM B pelleHUuN bubnnoreka [JOK
T€OMETPUUYECKUX 3a]1a4 https://m.edsoo.ru/8a144578
KonTponbhas pabota no teme
26 "I 256 a30Ba§He nonobus. Metpuueckue Eubmorexa IIOK
peobp S p https://m.edsoo.ru/8a1447a8
COOTHOIIICHUS B OKPY>KHOCTH
27 Omnpenenenue BeKTOpOB. PUBHUECKUI 1 bubnmoreka [JOK
T€OMETPUUYECKHUM CMBICT BEKTOPOB https://m.edsoo.ru/8a144960
28 CnoxeHue ¥ BBIUUTaHUE BEKTOPOB, YMHOKEHUE bubnuorexa [JOK
BEKTOpA Ha YHCIIO https://m.edsoo.ru/8al44a8c
29 CrnoxeHue ¥ BRIYMTAHWE BEKTOPOB, YMHOKEHHUE bubnmnoreka [JOK

BCKTOPA HA YUCJIO

https://m.edsoo.ru/8a144d52




CrnoskeHne 1 BEIYUTaHHE BEKTOPOB, YMHOKCHHEC

30
BEKTOpa Ha YHCIIO
31 PasnoxeHune BekTopa 1o 1ByM
HEKOJUIMHEAPHBIM BEKTOPAM
32 Koopaunats! BekTopa bubmiorexa LIOK
https://m.edsoo.ru/8al44fbe
33 CkansipHoe pou3BeICHUE BEKTOPOB, €T0 bubnnoreka [HOK
NPUMEHEHUE JJI HAXOXKAECHUS IJIMH U YIIIOB https://m.edsoo.ru/8a14539c¢
34 CkansipHO€ IPOU3BEICHNUE BEKTOPOB, €TI0 bubnuorexa [JOK
IPUMEHEHHUE JJIs1 HAXOXKICHUS JINH U YTIIOB https://m.edsoo.ru/8a14550e
35 Pemienue 3aia4d ¢ moMoIbIO BEKTOPOB bubmaorexa LJOK
https://m.edsoo.ru/8al44c3a
36 Pemrenue 3amau ¢ mOMOIIBI0 BEKTOPOB Bubmorexa IIOK
https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHne BEKTOPOB Il pelieHUs 3a/1a4
(10737091
38 Kontposnbnas padota no teme "Bektopsr” ng;%?ig;gggal 45h08
39 JlexapTOBBI KOOPAMHATHI TOYEK Ha TIIOCKOCTH
. bubnuoreka IIOK
40 ¥ paBHeHHE NPAMOi https://m.edsogru/8a145048
41 YpaBHeHHE IPAMON
42 YpaBHEHHE OKPYKHOCTH Eubmorexa IIOK
https://m.edsoo.ru/8al4635a
43 Koopaunats! Touek nepeceueHus: OKpy>KHOCTH bubnmnoreka [JOK
U NIPAMON https://m.edsoo.ru/8a146620
44 Meroa koopAMHAT NpU PELICHUN
T€OMETPUUYECKHX 3a/1a4, TPAKTUIECKUX 3a]1a4
45 Meroa KOOpAMHAT NPH PELIEHUN
F€OMETPUUYECKHX 3a/1a4, TPAKTUYECKUX 3aJ1a4
46 Meroa koopAMHAT NpU PELICHUN

rCOMECTPHUICCKUX 3aaa4, MPAKTUICCKUX 3aaa4d




KonTponbhas pabota no teme "JlekapToBbl bubnmoreka [JOK
47 KOOPJMHATHI HA TIOCKOCTH" https://m.edsoo.ru/8al46¢e0e
48 IIpaBuibHBIE MHOTOYTOJIBHUKH, BBIYUCIICHHUE bubnuoreka [IOK
HX DJIEMEHTOB https://m.edsoo.ru/8al46fda
bubnnoreka [HOK
49 Hucno . Jlnuua okpyxHocTH https://m.edsogru/8a1472c8
bubnmoreka [JOK
>0 Hucxno . Jlmmna okpyxHocTH https://m.edsogm/SalM14c
51 JnmuHa n1yru OKpY>KHOCTH
52 Pannanuas mepa yrna bubmnorexa LIOK
https://m.edsoo.ru/8al14714c
53 [lmomane kpyra, cEKTOpa, CErMeHTa bubmmorexa [IOK
https://m.edsoo.ru/8a147426
54 [lmomane kpyra, cekropa, CerMeHTa bubmmorexa LOK
https://m.edsoo.ru/8a147750
55 [lmomane kpyra, ceKkTopa, CErMEHTa bubmorexa [IOK
https://m.edsoo.ru/8a147750
56 IlonsTue o IBMKEHUH INIOCKOCTH Bubmiorexa IJOK
https://m.edsoo.ru/8a147c82
57 [TapannensHbIN IEPEHOC, TOBOPOT bubmorexa [IOK
https://m.edsoo.ru/8al47f16
58 [TapaiensHbIN IEPEHOC, TOBOPOT bubmiorexa LIOK
https://m.edsoo.ru/8al47f16
59 [TapannenbHbli IepeHoC, TOBOPOT
60 [TapannenbHbli IepeHoc, TOBOPOT
61 [IpuMeHeHne NBUKEHNI MTPU PELICHNUH 3a/1a4 bubmorexa [TOK
https://m.edsoo.ru/8a1480e2
KonrtponbHas padora no temam "[IpaBuibHbIe
62 MHOT'OYTOJIbHUKH. OKPYKHOCTB. J[BHKEHUS

mIocKocTH"




[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL

bubmuorexa [JOK

63 3HaHUU. MI3MepeHne reoMeTpuuecKux BEIUUUH. 1 hits://m.edsoo.rw/8al 48524
TpeyroabHUKH
[ToBTOpenue, 060061IeHNE, CUCTEMaTH3AUS
64 3HaHI/II>ip. Hap’annen:l[{ble 1/1’ HepHeHI[I/IKyJII;IIpHBIe 1 bubmorexa LIOK
https://m.edsoo.ru/8a148650
psiMble
[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL
65 3HaHUN. OKpYXHOCTb U Kpyr. [ eomeTpuueckue 1
MOCTPOCHHUS. YTIIbI B OKPYKHOCTHU
[ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
66 3HaHUU. BrincaHHbIE U ONKMCAHHBIE OKPYKHOCTU 1
MHOTOYT'OJIbHUKOB
bubmuorexa [JOK
67 HroroBas koHTposIbHas paboTa 1 htps://m.edsoo.ru/8a]48920
63 HOBTOP@HI/IG, 00o01IeHue, CuCTeMaTH3AIHS 1
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

7 KJIIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

I'eomerpus

Pacnio3HaBath M3y4eHHbIE Te€OMETpUYECKHE (DUTYpBI, OMPEAEIATh HX
B3aMMHOE DACIIOJIOKEHHE, H300paXkaTb I'€OMETPUUECKUe (QUrypHl,
BBIIIOJIHATh YEPTEXKU 10 YCIOBUIO 3agadu. M3MepsATs nuHEHHBIE U
YIJI0OBBbIE BEIWYMHBL. Pemars 3aayu Ha BBIYUCIEHUE JUIMH OTPE3KOB U
BEJINYUH YIJIOB

Jlenate rpyOyr0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEIMYUH NPEAMETOB B
pealIbHOM KU3HH, pa3MepOB MPUPOAHBIX 00bEKTOB. Pasnuyars pazmepsl
3TUX 00BEKTOB IO MOPSAJIKY BEJINYUHBI

CTpouth 4epTeKHM K T€OMETPUUECKHUM 3a/1a4aM

[losnb30BaTbes NMpU3HAKaMM PABEHCTBA TPEYrOJIbHUKOB, MCIOJIb30BaTh
IIPU3HAKY U CBOWCTBA paBHOOEIPEHHBIX TPEYroJIbHUKOB IPU PELICHUN
3aja4

[IpoBOoguTh  JIOTMYECKHE  PACCYXACHHS  C  HCIOJIb30BAHHUEM
Tre€OMETPUUYECKUX TEOPEM

[Tonp30BaThCs MPU3HAKAMU PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MeEAMaHbl, IMPOBEAEHHOW K THIIOTEHY3€ IPSMOYTrOJIbHOIO
TPEYTOJIbHUKA, B PEILICHUY N'€OMETPUYECKHUX 3a7a4

OnpenensiTb NapayieIbHOCTh MPSMBIX C MOMOIIbIO YIJIOB, KOTOpPbHIE
oOpazyer ¢ HUMM cekymias. Onpenensirs NnapauieIbHOCTh MPSAMBIX C
MOMOIIBI0 PAaBEHCTBA PACCTOSHUN OT TOYEK OAHOW MPSAMOM 0 TOYEK
JApYrou NnpsiMou

6.8

Pemrate 3agaun Ha KaeT4aTOM 6yMare

6.9

[IpoBOIUTH BHIYMUCIECHUS M HAXOAUTh YUCIOBbIE U OYKBEHHBIE 3HAUCHUS
YIJIOB B T€OMETPUYECKHX 3aJadax C HMCIOJIb30BAaHUEM CYMMBI YTJIOB
TPEYroJbHUKOB W MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 0Opa3oBaHHBIX
IIpY TEPECEYEHUN JBYX MapajUIeNIbHBIX MPSMBIX CeKylle. Pemars
IIPAaKTUYECKUE 3a1a4l Ha HAXO0XKICHHUE YIIIOB

6.10

6.11

BrageTs moHsATHEM r€OMETPUUECKOTO MECTa TOUEK. Y METh ONpPEIesITh
OWCCEeKTpUCY yIJIa W CEPeIUHHBIA MEePHEHAUKYISIp K OTPE3Ky Kak
T€OMETPUUECKHE MECTAa TOUYEK
DopMyIHMpOBaTh ONPEAEIEHUS OKPY>KHOCTH U KPyTa, XOPAbI U AUaAMETPA
OKPY’KHOCTH, IIOJIb30BATHCA HX CBOIiCTBAaMHU. YMEThH MNPpUMCHATH 3THU
CBOICTBA MIPU PENICHUHU 33724

6.12

Brnagers TOHATHEM ONHMCAHHOW OKOJIO TPEYrOJbHUKA OKPY>KHOCTH,
yMmeTh HaxoauTh e€ meHtp. Ilomp3oBarbes (akramMm o TOM, 4YTO
OMCCEKTPHUCHI YIJIOB TPEYTrOJbHUKA MEPECEKAIOTCS B OJHOM TOUYKE, U O
TOM, YTO CEpPEIUHHBIE IEPIEHIUKYISPEI K CTOPOHAM TPEYrOJIbHHUKA
MEePECEKAIOTCS B OJTHOU TOUKE




6.13

Bnanetp mnoHsTHEM KacaTeNbHOW K OKPYXHOCTH, I0JIb30BaThCs
TEOPEMOl O  IEPHEeHAMKYIAPHOCTH  KacaTeIbHOM U pajauyca,
IIPOBEAEHHOrO K TOUKE KaCaHuUs

6.14

6.15

[lonb3oBaTbcss MPOCTEMIIMMU  T€OMETPUUYECKMMH  HEpaBEHCTBaMH,
MMOHUMATh UX MPAKTUYECKUN CMBICI

[IpoBOAUTH OCHOBHBIE T'E€OMETPUUECKHE MOCTPOCHUS C MOMOIIBIO
LUPKYJIS ¥ JINHEHKH

8 KVIACC

Kon
NMpoBepPsIEMOro
pe3yjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

6

I'eomeTpus

6.1

Pacno3HaBath OCHOBHEIC BHU/IbI ‘-IGTI)IpéXYFOJII)HI/IKOB, HuX JJICMCHTHI,
MOJIL30BaThCS MX CBOMCTBaAMH IIpHu pCIICHUH I'COMCTPHUYCCKHUX 3a/la4

6.2

6.3

[TpuMeHsATh CBOWCTBA TOYKH MEPECEUCHUS METHaH TPEYroJbHUKA (LIEHTpa
Macc) B pEIICHUH 33]a4

Biagers mnoHATHMEM CpeaHEHM JMHUM TPEYTrOJIbHUKA W TpaICLuH,
IPUMEHATh MX CBOMCTBa IIpU pEIIEHUH TEeOMETPUYECKHX 3aj]ad.
[Tons3oBatbest Teopemor asieca U TEOPEMOU O INMPONOPLHOHAIBHBIX
OTpe3Kax, MPUMEHSATh UX I PEIIECHUS IPAKTUYECKUX 3a1a4

6.4

6.5

[IpuMeHsaTr  mpU3HAKM  MOAOOMS  TPEYrOJbHUKOB B  PELICHUH
reoOMEeTPUUYECKUX 3a7a4

[Tonb3oBatbes Teopemoit [Iudaropa ans pemeHUs reOMETPUUYECKUX U
IIPaKTUYECKHX 3a1a4. CTPOUTh MaTEMaTUYECKYIO MOJEIND B TPAKTHYECKUX
3aJla4ax, CaMOCTOSITENIbHO JIeNaTh YePTEXK U HAXOJUTh COOTBETCTBYIOLINE
JUTUHBI

6.6

6.7

Bnagerp mnoHATHMSMU CHHYca, KOCMHyca M TaHI€Hca OCTPOro yria
IIPSIMOYTOJIBHOTO TpeyroibHHUKa. 110oap30BaThCA 3TUMM MOHATHAMM IS
pelIeHNs TPaKTHYECKUX 3aau

Beruucnsate  (pa3auvHBIMEA - CTIOCOOAMH)  TUIOMIAAL TPEYTOJbHHUKA U
IJIOMIAIM  MHOTOYTONBHBIX (uryp (momp3ysich, TA€ HEOOXOAUMO,
KJIBKYJIATOPOM). [IpUMEHSTHh TOJNydeHHBIE YMEHHsSI B TPAKTHYECKHUX
3a/1auax

6.8

Biagers MOHATUSMH BIIMCAHHOIO U LEHTPAJIBHOIO YIUIA, UCIOJIB30BATh
TEOPEMBI O BIIMCAHHBIX YIJIaX, yIJIax MEeXKIYy XOpJIaMu (CeKYIIUMH) U yriie
MEXKy KacaTeJIbHOU U XOPJOM IPU PEIICHUN T€OMETPUYECKUX 3a1a4

6.9

6.10

Biagere 1NOHATHEM ONMCAHHOIO  YETBIPEXYTOJIbHUKA, IPUMEHSATH
CBOMCTBA OMMCAHHOTO YETHIPEXYTOJbHUKA NP PELICHUH 33124

[IpuMeHATH  TONy4eHHBIE 3HAHMS HA  NPAKTUKE —  CTPOMUTH
MaTeMaTHYeCKUE MOJEIU Ul 3aad4 peajbHOM JKU3HU U IIPOBOJIUTH
COOTBETCTBYIOLIIE  BBIYUCIEHHS C INPUMEHEHHMEM [OA0OHuA WU
TPUTOHOMETPHUH (TI0JIB3YSICh, TJIe HEOOXOIMMO, KAJIBKYJISITOPOM)




Kon
NMpoBepPsieMOro
pe3yJbTara

9 KUIIACC

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

6

['eomeTpus

6.1

6.2

6.3

6.4

6.5

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMH OCTPBIX YIJIOB, HaXOIUTh C UX
MOMOIIbIO  PA3JIMYHBIE DJIEMEHTHl MPSIMOYTOJBHOTO TPEYroJbHUKA
(«peteHue MPSMOYTOJIBHBIX TPEYrOJIbHUKOBY»). HaxonuTs (¢ moMoIbio
KaIbKYJISATOPA) JUIMHBI U YTJIBI 11 HETAOJMUYHBIX 3HAUYCHUI

ITonb3oBarbcs dbopmynamu MPUBEIAECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXJIECTBOM [UJIsl HAXOXKIEHUS COOTHOLUEHUM
MEK]1y TPUTOHOMETPUUECKUMU BEJIMUUHAMU

Hcmons30BaTh TCOPECMbI CHHYCOB W KOCHUHYCOB IJId HaAXOXICHUA
Pa3JIMYHbIX JSJIEMCHTOB TPCYIrOJIbHHUKA («pemeHne TpeerJIBHI/IKOB»),
MMPUMCHATH UX IIPU PCIICHHUU I'COMCTPHUICCKUX 3a1a4

Bnanerp moHsATHSAMH TpeoOpa3oBaHUs MOIOOUS, COOTBETCTBEHHBIX
2JIEeMEHTOB TMOAOOHBIX (uryp. I[lonp3oBaThCS CBOWCTBAMHU IMOJOOUS
MPOU3BOJILHBIX (UTYpP, YMETh BBIYHMCIISTH JJIMHBI U HAaXOIWTh YIJIBI Y
nonoOHbIX (uryp. I[IpumMeHSTH CBOWCTBA TOMO0MS B TPAKTHUYECKUX
3ajayax. YMeTh MPUBOJIUTH MIPUMEPHI OJIOOHBIX (QUTYpP B OKPYXKAIOIIeM
MUpE

[Tonp30BaTbesi TeopeMaMH O TIPOM3BEACHWUU OTPE3KOB  XOpA, O
MIPOM3BEICHUU OTPE3KOB CEKYIIINX, O KBaJpaTe KacaTelIbHOI

6.6

6.7

[Tonp30BaThCsl BEKTOpaMH, TOHUMATh UX T€OMETPUUYECKUN U (PU3UUECKUI
CMBICT, IPUMEHSTH UX B PEIIEHUH F€OMETPUUECKUX U (PU3NUECKHX 3ajau.
ITpyMeHsTh CKaIIpHOE POU3BEIEHUE BEKTOPOB JUIsl HAXOKICHMS JUIVH U
yIJI0B

ITons30BaThCA MCTOAOM KOOpJAMHAT Ha IIJIOCKOCTH, NPHUMCHATHL €r0 B
PCIICHUN T'COMECTPUUCCKUX U ITPAKTUYCCKUX 3ada4

6.8

6.9

6.10

Bimagets  MOHATHAMUM — NPAaBWIBHOIO  MHOIOYIOJbHUKA,  JUIMHBI
OKPY’KHOCTH, JUIMHBI YT OKPYKHOCTH U pPaJlaHHON MEPHI YIJIa, YMETh
BBIYUCIIATH IUIOLIAAbL Kpyra M ero 4vacrei. IIpuMeHsTh mnosrydeHHbIE
YMEHUS B IPAKTUYECKUX 3a7a4ax

HaxonuTh OCHM MIM LIEHTPHl CUMMETpPHH (DUTYP, TPUMEHATH JIBUKECHUS
IIJIOCKOCTH B IPOCTENUIIUX CITydasxX

[lpuMeHSATH  TONyYeHHBIE 3HAHWA HA  TNPAKTHKE —  CTPOHTH
MaTeMaTHYeCKue MOJENIH Ui 3a7ay peaJbHOW JKU3HH M MPOBOJIUTH
COOTBETCTBYIOIIIME  BHIUMCIICHUS € TNPUMEHEHHEM TOA00HWs |
TPUTOHOMETPUUYECKUX  (QYHKUMH  (MONB3ysch, TJe  HEOoOXOAMMO,
KaJIbKYJIATOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kona IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
6 ['eomeTrpus
Hauanbnubie nonstust reometpun. Touka, npsmasi, OTPE30K, JIyd. Yroi. Bubl
6.1 yrioB. BeprukansHele M cMmexHble Yyl buccekrpuca yrima. Jlomanas,
MHOroyroJjpHuK. [TapamienpHOCTh U NEPIEHIUKYIIPHOCTD IPSIMBIX
6.2 Cummetpuunbie Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM cUMMeTpuu. [Ipumepbl
CUMMETPHUH B OKPYKAIOILIEM MUDE
63 OCHOBHbBIE TIOCTPOEHHUS C IMOMOUIbI0 LUPKYJIS W JUHEUKH. TpeyrojabHUK.
BeicoTa, MeinaHa, OMcceKkTpHca, X CBOMCTBA
6.4 PaBHOOepeHHBIN M PABHOCTOPOHHMM  TpeyrosbHUKU. HepaBeHCTBO
TPEYrOJIbHUKA
6.5 CBoiicTBa 1 MpU3HAKU paBHOOEPEHHOrO TpeyrojbHuka. [Ipu3Haku paBeHcTBa
TPEYrOJIbHUKOB
6.6 CpoiicTBa U IpU3HAKU NapaieldbHbIX NpsAMbIX. CyMMa yIiioB TPEyrojJbHUKA.
BHemnue yriel TpeyrojabHUKa
[IpsmoyronbHblii  TpeyrosbHUK. CBOWCTBO MEIUAHBl  MPSMOYTOJIBHOIO
6.7 TpEyroJibHUKA, NPOBENEHHOW K runoreHyse. IIpusHakum  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. I IpSIMOYTOJIBHBII TPEYTOJIBHUK € yriioMm B 30°
HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE
6.8 JIOMaHOH, TeopeMa O OonbllieM yriie ¥ OOJbLIeH CTOPOHE TpPEYroJIbHHKA.
IlepnieHIUKYISIp ¥ HAKJIOHHAsS
6.9 I'eomerpuueckoe Mecto Todek. buccekrpuca yrila #  CepeIWHHBIN
NEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUUECKUE MECTA TOUEK
6.10 OKpyKHOCTb M KpYT, XOp/ia U AMAMETP, UX CBOKCTBA. B3auMHOe pacnoiiokeHue
) OKPYKHOCTH U npsimoii. KacaTenbHas 1 cexyIasi K OKpy>KHOCTH
6.11 OKpyKHOCTb, BMIHMCAHHas B yroy. BrucaHHas W omnMcaHHas OKPYKHOCTU
TPEYrOJIbHUKA
8 KUIACC
Kon IIpoBepsieMblii JJIEMEHT COACPKAHUS
6 I'eomeTpus
6.1 YerslpéxyroabHuku. [1apannenorpamMm, ero npu3Haku U CBOMCTBA
6.2 [TpsimoyronbHUK, poMO, KBaapaT, UX MPU3HAKK U CBOWCTBA
63 Tpamneuus, paBHOOOKas Tpamnenusi, e€ cBoiicTBa U npusHaku. [IpsmoyronbHas
Tpaneuus
6.4 Meron yasoeHusst meauanbl. llentpaneHas cummerpus. Teopema daneca u
TeopeMa O IPOIOPLHUOHAIBHBIX OTPE3KaxX
6.5 Cpennvie TMHUM TPEYroJabHUKA U Tpanenyu. LIeHTp Macc TpeyroibHuKa
6.6 [TogoOue TpeyrodbHUKOB, KO3 duuueHt mnoaodus. I[lpuznaku momodus
TpeyroabHUKOB. [IpuMeHeHne 1o Jo0us IPH PeICHUH MPAKTUYECKUX 3a/1a4
6.7 DopmyIibl JUIs TUIOIIAAN TPEYrojdbHHUKA, apajieiorpaMma, poMOa U Tparnenuu




CroiicTBa Twiomaaet reomerpudeckux ¢uryp. OTHomIEHHWE TUIOMAACH

6.8 noJ00HBIX pUryp
6.9 Bpluucnenue miuomanei TpeyroJbHUKOB M MHOIOYIOJIBHUKOB Ha KIIETYaTOM
Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa npu pemeHun
IIPAKTUYECKUX 3a7a4
CuHyC, KOCHHYC, TaHI€HC OCTpPOro YIJIa IpPsIMOYIOJbHOTO TPEYroJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPHYECKOE TOXKIAECTBO. TpUTOHOMETpUYECKHE (DYHKITUU
yriaoB B 30°, 45° u 60°
6.12 BrnucanHble U EHTpaIbHBIE YIJIbl, YTOJI MEX]Y KacaTeJIbHON U XOpAOU. YTkl
MEX1y XOpJIaMU U CEeKYITUMHU
6.13 Bnucannble U onMCaHHbIE YETHIPEX YT OIbHUKU
6.14 BsanmMHuoe pacrionokeHue AByx okpyxHocteld. Kacanue okpyxnocreid. O0mme
KacaTeJbHbIE K ABYM OKPYKHOCTSIM
9 KUIIACC
Kona IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
6 ['eomeTpus
6.1 Cunyc, kocunyc, TaureHc yrioB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1eCTBO. POPMYJIbI IPUBEACHUS
6.2 Pemenune TtpeyronbHukoB. TeopemMa KOCHHYCOB M TeOpema CHHYCOB. PemieHue
IIPAKTUYECKHX 3a/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue momoous. [lomodre COOTBETCTBEHHBIX 2JIEMEHTOB
6.4 Teopema 0 MpOU3BENECHUN OTPE3KOB XOpJ1, TEOPEMbl O TPOH3BEIEHHN OTPE3KOB
CEKYILHX, TEOpPEMa O KBaApaTe KacaTeJIbHOU
Bekrop, minHa (MOyIib) BEKTOpa, COHANpPaBIEHHbIE BEKTOPHI, TPOTHUBOIOIOKHO
6.5 HaIpaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
ornepanuuu HajJ BeKTopamMu. PasiiokeHne BEKTOpa IO JIBYM HEKOJUIMHEApHBIM
BEKTOpaM
6.6 Koopaunatsl BekTopa. CkalsipHOE MPOU3BEACHHE BEKTOPOB, NMPUMEHEHHE IS
HaXO0XIECHUs JUIMH U YIIJIOB
JlexapToBbl KOOpAMHATHl Ha IJIOCKOCTH. YpPaBHEHUS NPSIMOW U OKPYKHOCTH B
6.7 KOOpJMHATAX, TIEPECEUYEHNE OKPY>KHOCTEH M MPsIMbIX. MeTo1 KOOpAUHAT U €r0
IIPUMEHEHNE
6.8 [IpaBuibHBIE MHOTOYTOJIBHUKH
6.9 Jnvna OKPYKHOCTH. I'pagycHas u paguaHHast Mepa yria, BBIYMCIEHUE JUIUH JyT
OKPYKHOCTEHN
6.10 [Inomanp Kkpyra, ceKTopa, CErMeHTa
6.11 JIBIDKEHUST TUIOCKOCTH M BHYTPEHHHE CHMMETpUU GUryp (dIeMeHTapHbIe

npeacrasienus). [Tapamiensusiii neperoc. [loBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NPoBePSIEeMOro
TpeOoBaHus

IIpoBepsiemble TPeGOBAHUS K MPEAMETHBIM pe3yJbTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBaTb MNOHSATUSIMHM: MHOXKECTBO, IIOJAMHOXECTBO,
OTepaluy HaJ MHOXXECTBAMH; YMEHHE ONEPUPOBATH MOHATUAMU: rpad,
CBSI3HBIA rpad, AepeBO, LMK, NPUMEHATh UX IPH pEIICHUM 3a/ad;
YMEHHME HCIOJIb30BaTh IpaUyecKoe IPEICTaBICHUE MHOXECTB IS
ONMCAaHUs pPEalbHBIX IPOLECCOB W SBICHWI, NPU PEILICHUH 3ahad W3
JPYTUX y4eOHBIX MPEAMETOB

YMeHue onepupoBaTh NOHSTUSIMM: ONPEEIIEHUE, aKCHOMa, TEOpeMa,
JOKa3aTeNIbCTBO; YMEHUE paclo3HaBaTb HWCTHHHBIE W JIOKHBIE
BBICKA3bIBaHUS, NPUBOJUTH NPUMEPbl U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPUILIAHMSI BBICKAa3bIBAHUN

YMeHue onepupoBaTh MOHATHSAMM: HATypaJbHOE YHCIO, MPOCTOE U
COCTaBHOE YMCJIO, JEIMMOCTh HATypaJbHBIX YHCEN, [PU3HAKU
JeTUMOCTH, LeJI0€ YMCIIO0, MOJYJb YHMCIA, OOBIKHOBEHHas JpoOb U
JecsITUYHas ApoOb, CTaHAAPTHBIM BMJI YMCIIA, PAlMOHAIBHOE YHCIIO,
UppalMoHAIbHOE 4YMCI0, apU(pMETHYECKH KBaJpaTHBIA KOPEHB;
YMEHHE BBITIOJHATH AEUCTBUS C YUCIIAMU, CPAaBHUBATh U YIOPSAI0UYNBAThH
4KClla, NMPEACTABIATh 4YKMCIAa HAa KOOPAWHATHOW NPSIMOH, OKPYIJIATH
4lCclia; YMEHUE JeNaTh IPUKHUIKY U OLEHKY pe3yibTaTa BbIUUCICHHUM

YMeHue omnepupoBaTh NOHSTHUSAMU: CTENEHb C LEIbIM IOKa3aTeleM,
apu(pMeTHUeCKUil KBaapaTHBIH KOpPEHb, MHOTOWIEH, anreOpanyeckas
npo0b, TOXAECTBO; 3HAKOMCTBO C KOpPHEM HaTypalbHOW CTENEHU
Oosbllle EeIMHUIIBI; YMEHHUE BBINOJHATH pacd€Tel MO (popmynam,
peoOpa3oBaHus IENbIX, JPOOHO-PAllMOHANBHBIX  BBIPAXKEHUH U
BBIPAKEHUI ¢ KOPHAMH, Pa3JI0KEHNE MHOTOWIEHA HA MHOKUTENH, B TOM
YHClie C MCIOJIb30BaHHEM (POpPMYJ pa3HOCTH KBaJpaToB M KBajpara
CYMMBI M pa3HOCTH

YMeHue onepupoBaTh MOHATUIAMU: YUCIOBOE PABEHCTBO, YPABHEHUE C
OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHHUE pEIIaTh JIMHEWHbIE U KBAaJApPATHBIE ypPaBHECHMUS,
JTpOOHO-pallMOHATIFHBIC YPABHEHHS C OJTHON IEPEMEHHOM, CUCTEMBI IBYX
JUHENHBIX YpaBHEHWH, JIMHEHHBbIE HEPABEHCTBA U MX CHCTEMBI,
KBaJlpaTHble U  JPOOHO-pAallMOHAIbHBIE HEPAaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YHCJIE [IPU PELICHUH 3a]1a4 U3 IPYTUX IMPEAMETOB U
MIPAaKTUYECKUX 3a7a4; YMEHHUE HCIIOIb30BAaTh KOOPAUHATHYIO MPAMYIO U
KOOP/JMHATHYIO IIJIOCKOCTh JJIi M300paKeHUsl pEIIeHUH ypaBHEHUH,
HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (QYHKIMS, Tpaduk GyHKIMH, HYTU
(GYHKIMH, TPOMEKYTKH 3HAKOITOCTOSTHCTBA, IPOMEXKYTKH BO3pacTaHus,
yObIBaHUS, HAaMOOIbIlIee W HAaWUMEHBIIIEe 3HAUYCHUS (YHKIIMH; YMEHUE
OIIEpUPOBATh MOHATHUSAMH: TpsIMasi HPONOPIHOHATBHOCTD, JIMHEHHAS
¢byHKuMs, KBagpaTuyHas (yHKUuUs, oOpaTHas MPONOPIHMOHAIBHOCTS,




nmapabona, runepbona; yMmMeHHUE CTpOWTh Tpaduku  GyHKIUH,
WCIONIb30BaTh TpaduKu Ui ONPEICIICHUS CBOMCTB MPOIECCOB U
3aBHCUMOCTEH, U pEIIeHUs 3a1a4 U3 APYruX Y4eOHBIX MPEIMETOB U
peanbHON JKU3HU; YMEHHE BBIpaXaTh (OpMyIaMU 3aBUCHIMOCTH MEXIY
BEIIMYMHAMU

Ymenue OIepUpOBaThH MOHSTUSIMU: MOCIIEZI0BATEIbHOCTb,
apudmeTnuecKkas U reoMeTpuIecKasi IpOrpeccuu; yMEHHUE HCIIOIb30BATh
CBOICTBa MOCIIEI0BATENBHOCTEH, (DOPMYIIBI CyMMBI U OOIIIETO YeHa IpU
pElICHNH 33]a4, B TOM YHUCIIE 33a]a4 U3 JIPYTUX Y4eOHBIX MPEIMETOB U
peaTbHOM KU3HU

10

YMeHue peraTs 3a7a4 pa3HbIX TUIIOB (B TOM YHUCIIE HA ITPOLEHTBI, 10JIU
U 4acTu, JBUXKEHHE, padoTy, LIEeHy TOBapOB U CTOUMOCTb IOKYIIOK U
yCIIYT, HAJIOTH, 3aJ1a4u U3 00JIaCTH YIPABICHUS JTUYHBIMU U CEMEHHBIMU
(uHaHCaMM); yMEHHE COCTABIIATH BBIPAKCHHS, YPABHEHHUS, HEPABEHCTBA
U CHUCTEMBI 110 YCJIIOBHUIO 3aJa4H, UCCIIEJ0BATh IOJIy4YCHHOE PELICHUE U
OLICHMBATh IIPaBI0N0I00HOCTD MOTYYEHHBIX PE3YJIbTATOB

YMeHne omnepupoBath MOHATHAMU: (DUTYpa, TOUYKA, OTPE3OK, MpsIMas,
Jyd, JIOMaHasi, yrojl, MHOIOyroJIbHUK, TPEyroJbHHUK, PaBHOOEAPEHHBIN U
PaBHOCTOPOHHUI  TpPEYroJbHUKHU, NPSIMOYTOJbHBI  TPEYroJbHUK,
Me/inaHa, OUCCeKTpuca U BBICOTa TPEYrOJNbHUKA, YEThIPEXYTOJIbHUK,
napajuiesiorpaMM, poMO, NpPSMOYIOJbHUK, KBaJapar, Tpamenus;
OKPY>KHOCTb, KPYT, KacaTellbHasi; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢urypamu; ymMeHHe peliaTh 3aJadd, B TOM YHUCJIE U3 TOBCEIHEBHOU
KU3HU, HAa HAXOXKICHHE TE€OMETPUYECKUX BEIMYMH C NPUMEHEHUEM
M3Y4YEHHBIX CBOMCTB GUryp U (HakToB

YMeHue omnepupoBaTh IOHATUSAMHU: PABEHCTBO (UIyp, PpPaBEHCTBO
TPEYTrOJIbHUKOB; MapaJIEIbHOCTD U EPIEHAUKYIIPHOCTD MIPSIMBIX, YTOJI
MEXJy MNpSAMBIMHU, TMEPHEHIUKYISAP, HAKIOHHAs, MPOEKIHs, Mojxoldue
¢uryp, nooOHbIE TPEYrOJbHUKHA, CUMMETPHUS OTHOCUTEIBHO TOUYKU U
NpsIMOIl; yMEHHe pacro3HaBaTh PAaBEHCTBO, CUMMETPHUIO U Iojpo0ue
¢buryp, mnapamienbHOCTh W NEPHEHIUKYISIPHOCTh MPSMBIX B
OKPYKaIOIlIEM MUDE
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YMeHue ornepupoBaTh NOHATHIAMMU: JUIMHA, PACCTOSHUE, YTOJl (BeTUYNHA
yria, CHHYC M KOCHHYC YIJla TpEeYyrojbHUKa), IUIOIIA/lb; YMEHHUE
OLIEHUBATh pa3Mepbl NPEIMETOB U OOBEKTOB B OKPYXKAIOIEM MHPE;
yMEHHEe  OpPUMEHATh  (GopMynbl  TepuMeTpa M IUIOUIaau
MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTHM W IUIOLIATU Kpyra, odobema
MPSIMOYTOJIBHOTO MapalljiesienuIe/ia; yMEHHUE MPUMEHSITh PU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpuUroHOMETpUYECKHE COOTHOILEHUS  JIJIS
BBIYMCIIEHUS IIMH, PACCTOSIHUM, IIIOMIAAeH
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YMenue wu300paxkarh IIIOCKkue GUTYpBl W WX KOMOWHAIWWH,
MPOCTPAHCTBEHHbIE (UTYpPbl OT PYKH, C [OMOIIBI0 YEPTEKHBIX
WHCTPYMEHTOB M  D3JIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY WJIHU
CUMBOJIbHOMY OIHMCAHUIO
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YMeHue onepupoBath MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMa KOOPINHAT;
KOOpJAUHATBl TOYKH, BEKTOpP, CyMMa BEKTOPOB, IIPOU3BEACHHUE BEKTOpA
Ha YHUCJIO, CKaJSIPHOE MPOU3BEIECHNE BEKTOPOB; YMEHHE HCIIOIb30BATh
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BEKTOPBI U KOOPAWHATHI U1 IIPEACTABJICHNUS JaHHBIX U peLIeHUs 3a1ad4,
B TOM YHCJIE U3 APYTUX y4EOHBIX MPEIMETOB U pealIbHOM KU3HH

VYMmenne OIICpHUPOBATH IIOHATUAMMU: CTOJIOMKOBEIE u KPYTOBLIC
IUarpaMMbl,  TaOJNWIBL,  CcpeAHee  apudMETHYECKoe, MEIuaHa,
HauOOoJbIIee M HAaWMEHBIIEe 3HAYCHHS, pa3Max YHUCIOBOTO Habopa;
YMEHUE  W3BIIEKaTh, HMHTEPIPETHPOBATH W  MPEOOPA30OBBIBATH
uHpOpMAIMIO, TPEJCTABICHHYI0 B Tal0iIMIax W Ha JUarpaMmax,
OTPaKAIOIIYI0 CBOWCTBA M XapaKTEPUCTUKU PEaJbHBIX IMPOIECCOB U
SIBJICHHP'I; YMCHHC pacrio3HaBaThb U3MCHYUBBIC BCIIMYNHBI B
OKpYIKaroIieM MHUpe

15

YMeHHne omnepupoBaTh TMOHATHAMH: CIYYalHBIA OIBIT (CIydalHbIN
SKCIEPUMEHT), DJIEMEHTApHOE COOBITHE (DJIEMEHTApPHBIM  HMCXO[)
CIIy4aiflHOTO OIbITA, CIy4ailHOE COOBITHE, BEpPOSITHOCTh COOBITHS,
YMEHUE HAXOAUTh BEPOSTHOCTH CIIy4allHBIX COOBITHII B OIBITAX C
PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMHU; YMEHHE pellaTh
3a/la4yd METOJIOM OpPraHM30BaHHOrO Iepedopa M € HUCIOJIb30BAaHUEM
MpaBWJIa YMHOXKEHHUS; YMEHHUE OIICHHBAThb BEPOATHOCTH pPEaJbHBIX
COOBITUN W SBJICHHM, MMOHUMATH POJIb MPAKTUYECKU TOCTOBEPHBIX H
MaJOBEPOSTHBIX COOBITUI B OKPYKAIOIIEM MUPE U B )KU3HH; 3HAKOMCTBO
C TIOHSITUEM HE3aBUCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJIBIIINX
YHCell ¥ €0 POJIbI0 B MACCOBBIX SIBJICHUSAX
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YMeHue BbIOMpaTh MOAXOASIIMN HM3YyYEHHBIH METOA MJI pPEelIeHHs
3a/1aud, TPUBOJUTH TMPUMEPHl MATEMATUUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB MATEMATHKU B
HWCKYCCTBE, OMHCHIBAaTh OT/ACJIbHBIC BBIJAIOIIUECS  PE3YJIbTATHI,
MOJIyYeHHBIE B XOJI€ Pa3BUTHUS MAaTeMAaTUKH KaK HAyKH, MPUBOIUTH
MIPUMEPBl MATEMATUYECKUX OTKPHITUH U UX aBTOPOB B OTEUECTBEHHOUN U
BCEMHPHON UCTOPUH




INHEPEYEHDb 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA
1 Hucna 1 BIYUCICHUS
1.1 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEIbIX YUCEIl
12 OOBIKHOBEHHBIE U JECATUYHBIE APOOH, POLIEHTHI, 0ECKOHEUHbIE IEPUOINIECKHE
npodu
1.3 Parmonanbheie uncia. ApupMeTHuecKue onepayy ¢ palioHAIbHBIMU YACIaMU
1.4 JlelicTBUTENbHBIE YHCcTa. ApUPMETHYECKHE OIEepalud ¢ JIeHCTBUTEIBHBIMU
qucIaMu
15 [Tpubnuxénnsie BBIMMCICHUA, [PAaBANA OKPYIVICHHSA, NPUKMIKA 1 OLeEHKa
pe3yJibTaTa BhIYUCICHUN
2 Anrebpanyeckue BbIpaXKEHUsI
2.1 bykBeHHbIE BbIpaKEHMS (BBIPAYKEHUSI C IEPEMEHHBIMHU)
29 Crenenb ¢ wnenbiM mnokasateneM. CTeneHb € PpalMOHAIBHBIM IOKa3aTeJeM.
CBoiicTBa cTENEeHU
23 MHorousneHsl
24 Anrebpanyeckas 1poOb
25 Apudpmernueckuii KOPCHB HaTypaJIbHOM cTerneHu. [leficTBus ¢ apudpmeTnueckumMu
KOPHSIMU HAaTypaJIbHOW CTETIeHU
3 YpaBHEHUs U HEpPAaBEHCTBA
31 eneie n NpOoOHO-pallMoOHaNIbHbIEe ypaBHEHHs. CHCTeMbl U COBOKYIHOCTHU
ypaBHEHUH
39 Ilenbie u JpoOHO-palMoHaNbHBIE HepaBeHCTBA. CHCTEMBl U COBOKYHMHOCTH
HEPaBEHCTB
33 Pemenue TekcTOBBIX 3a7a4
4 UYucnoBble OCIE10BATEIbHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsT IOCIEI0BATEILHOCTEH
4.2 Apudmernueckas U reomeTpuyeckas nporpeccuu. Popmyiia CJI0KHBIX MPOLIEHTOB
5 OyHKIHH
Oynk1us, crocoOsl 3ananus Gyakuun. ['pagux Gynkun. Obmacts onpeneneHus
U MHOXecTBO 3HaueHwid  ¢ynkumu. Hymu  Qynkmuu.  [IpomexyTku
5.1. 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakcCUMyMBbl U
MUHUMYMBI (pyHkiuu. Haumbonbinee w HauMeHblnee 3HaueHWEe (QYHKIUHM Ha
ITPOMEXKYTKE
6 KoopauHaTs! Ha IpsAMOM U IIJIIOCKOCTH
6.1 KoopaunatHas npsimast
6.2 JlexkapToBbl KOOPAMHATHI HA TNIOCKOCTH
7 I'eomeTrpus
7.1 I'eomerpuueckue Gurypsl 1 UX CBOMCTBA
7.2 TpeyroiapHUK
7.3 MHOTroyroabHUKH
7.4 OKpY’>KHOCTb B KPYT




7.5

W3mepenune reoMeTpuueckiux BeITUUYUH

7.6 BekTopsl Ha m10cKOCTH

8 BeposiTHOCTB U cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHuoxecTBa
8.5 I'pads




PABOYAS ITPOI'PAMMA
YYEBHOI'O KYPCA «BEPOSJATHOCTDb U CTATUCTHUKA»
7-9 KJIACCBbI

MNOACHUTEJBHASA 3AIINCKA

B coBpemeHHOM MH(PPOBOM MHpE BEPOSTHOCTh M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBITYIO 3HAYUMOCTD, KaK C TOUKH 3PCHHS MPAKTUICCKUX MPUIIOKEHUHN, TaK U
UX poJIM B 0Opa30BaHUM, HEOOXOIUMOM Ka)XJIOMy 4YelOBeKy. Bospacraer umcio
npodeccuii, mpu oBIaJIECHUN KOTOPBIMU TpeOyeTcs Xopolasi 6a3oBasi MOArOTOBKA B
00JIaCTH BEPOSITHOCTH U CTAaTUCTUKH, TaKasi MOATOTOBKA BaXKHA ISl IPOJIOJKEHHUS
oOpa3zoBaHus U JIJIs1 yCIEUTHON PO eCcCHOHaTbHON Kaphephl.

Kaxx1p1il 4emoBeK MOCTOSIHHO MTPUHUMAET PEIICHHsI HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A i1 000CHOBAaHHOTO MPUHSATHS PEIICHUS B YCIOBUSAX HEOCTATKa
WM M30bITKa MHPOpPMAIIMH HEOOXOIUMO B TOM YHCJIE XOpOIIo chOpMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIUICHHE.

NMeHHO 1o3TOMYy OCTpO BCTajda HEOOXOAMMOCTh c(opMUpOBaTH ¥y
oOyyaromuxcsi QyHKIIHOHAJIBHYIO TPaMOTHOCTh, BKITIOUAIOIIYIO B C€0sl B KQUeCTBE
HEOTHEMJIEMOM  COCTABJISIIOIIEH  YMEHHE  BOCIPUHUMATh U KPUTHYECKHU
aHAIM3UPOBaTh UH(MOPMAIIUIO, TIPEACTABICHHYIO B Pa3IMYHBIX (popMax, MOHUMATh
BEPOSTHOCTHBIA XapaKTep MHOTHX pPEaTbHBIX TIPOIECCOB MW 3aBUCHMOCTEH,
MIPOU3BOANTH MPOCTEHIIINE BEPOATHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPUHITUTIAMU cOOpa, aHAIM3a |
MPEACTABIICHUS JTAHHBIX W3 Pa3M4YHBIX cdep KU3HU OOIIecCTBAa M TOCyJapcTBa
npuoOIaeT oO0ydarmmxcs K OOIIECTBEHHBIM UHTepecaMm. l3ydeHne OCHOB
KOMOWHATOPUKH Pa3BUBACT HABBIKM OpraHU3alMK Tepedopa W mojacuéra ducia
BapUAHTOB, B TOM YHUCJIC B MIPUKJIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TCOPUH
rpadoB co3maét MaTreMaTuuecKuii GyHIaMeHT Jisi GOPMUPOBAHUS KOMITETCHIIUHA B
obnactT UHPOPMATUKH U MUGPPOBBIX TEXHOJOTHHA. [Ipy M3ydyeHUU CTATHUCTHKU H
BEPOSITHOCTH O0OOTAIMAIOTCSl TMPEJCTaBIEHUs OOYyJaronuxcsi O COBPEMEHHOMN
KapTHHE MHpa M METOJaX €ro HMCCIeIOBaHUsA, (HOPMHUPYETCS MOHUMAHUE POJIH
CTAaTUCTHKN KaK HCTOYHHKA COITMATHLHO 3HAYMMOUN MH(POPMAIIMH M 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBHM C JAHHBIMH IIEJISIMH B CTPYKTYpE MPOTPaMMBbI y4eOHOTO Kypca
«BepoATHOCT, W CTAaTUCTUKA» OCHOBHOTO OOIIEro 00pa30BaHMS BBIICICHBI
CIeyIoUMe coAepxKaTeabHO-MeToanueckue auHum: «lIpencraBieHue NaHHBIX U
omucaresibHas CTAaTUCTUKa», «BepoaTHOCTb», «IIEeMEHTbl KOMOMHATOPUKWY,
«BBenenue B Teopuro rpadoBy.

Conepxanue muann «lIpencraBieHne MTaHHBIX U ONMKCATEIbHAS CTATHCTHKAY
CILY’KUT OCHOBOM 7151 pOpMUPOBaHUS HABBIKOB padOThI C MH(OpMAIUE: OT YTEHHUS



¥ MHTEpHpeTanuu WH(pOopMaIu, IpeICcTaBICHHON B TaOnHIax, HA AUarpaMMax u
rpadgukax, a0 cOopa, MPEACTaBICHUS W aHadu3a JaHHBIX C HCIIOJIh30BAaHUEM
CTATUCTUYECKUX XapaKTEPUCTUK CPEIHUX U paccenBaHus. PaboTasi ¢ HaHHBIMH,
oOydJaroniyecsi y4aTcsi CUMTBIBaTb W HMHTEPIPETUPOBATH [AHHBIC, BBIBUTATH,
apryMEHTHUPOBaTh W KPUTUKOBATh MPOCTEHIINE THUIIOTE3bl, Pa3MBIIUIATh HaJ
dakTopamMu, BBI3BIBAIOIIMMH H3MEHUMBOCTh, W OIIEHWBATh WX BIIUSHHC Ha
paccMaTpuUBaeMbI€ BEJIMYMHBI U TTPOLIECCHI.

NHTYyUTUBHOE MPEACTABICHUE O CIy4ailHOM HW3MEHUYMBOCTH, UCCIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHIUMNA CTAHOBUTCS MOTHUBUPYIOUIEH OCHOBOW IS
W3YUYEHHS] TEOPUU BEPOSTHOCTEH. boibllioe 3HA4YEHHE HMMEIOT NPAKTHYECKUE
3a/IaHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU MOJIEIISIMHU.

[loHaTHE BEpPOSTHOCTHM BBOAMUTCS Kak Mepa MpaBaONoAoOUs CIIy4alHOTO
coObitus. [lpm wu3yueHuu yueOHOro Kypca oOydarommecs 3HAKOMSTCS C
MPOCTENIIIMMHU METOIAMU BBIYMCIIEHUS BEPOSITHOCTEN B CITyYaHBIX 3KCIIEPUMEHTAX
C PaBHOBO3MOXKHBIMHM 3JIEMEHTapPHBIMU HMCXOJAMU, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJIIONIMMH CTaBUTh U pEIIaTh OoOJiee CIOXHbIE 3a7aud. B ydeOHbI Kypc
BXOJST HAYaJIbHbIC MPEACTABICHUS O CIyYalHBIX BEIMYMHAX W MX YHUCIOBBIX
XapaKTepUCTUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYAIOIIMXCS C
MHOKE€CTBAaMU M OCHOBHBIMHU OTIEpAIUSIMUA HaJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEphl IPUMEHEHUS JIJIsl PElIeHUs 3ajlad, a TaKXKe HCIOJb30BaHUSI B JIPYTHUX
MaTeMaTUYECKUX KypcaxX U yueOHBIX MpeaMeTax.

B 7-9 xnaccax uzyudaercs ydeOHbI Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOPBIN BXOAAT pa3nenbl: «IIpencraBiienre JaHHBIX U ONKACATENIbHAS CTATUCTUKAY,
«BeposiTHOCTBY, «D7eMEHThl KOMOMHATOPUKNY, «BBeneHue B Teoputo rpadoBy.

Ha usyuenue yueOHOro Kypca «BeposTHOCTh U CTaTUCTHKa» OTBOAUTCS 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hezento), B 8 kinacce — 34 vaca (1 yac B Hezento),
B 9 knacce — 34 gaca (1 gac B HezenIO).



COAEPXKXAHUE OBYUYEHUA

7 KIIACC

[IpencraBnenne NaHHBIX B BUAE TaOIUI, Auarpamm, rpadukoB. 3aroJIHEHHE
Ta0NWIl, YTCHWE ¥ TIOCTPOEHUE JuarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYyroBbIx). UTeHue rpadukoB peaabHbIX MpoiieccoB. 3pneuenne nupopmanuu u3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPHIPETALUS TAHHBIX.

OnucartenbHasi CTaTUCTHUKA: cpefHee apudMeThuecKoe, MeAuaHa, pa3Mmax,
HaumOoJIbllIee M HaWMEHbIlIee 3HA4YeHHs HaOOpa YHUCIIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHOM U3MEHYUBOCTH.

CrydaifHbIil SKCIIEpUMEHT (OMBIT) U ciydaiiHoe coObiTue. BeposiTHOCTh U
yacTtoTa. Pojib MaJOBEpPOSITHBIX M MPAKTUYECKU TOCTOBEPHBIX COOBITUN B IPUPOJIE
u B obmiectBe. MoHeTa 1 UrpaibHasi KOCTb B TEOPUU BEPOSATHOCTEM.

I'pad, Bepmmna, pedpo. Crenenp BepumMHbl. Yuciao pébep u cymMmapHas
creneHb BepmuH. [IpencraBnenue o cBszHoctu rpada. Llemn u nukinsl. [Tyt B
rpadax. O6xon rpada (disiepoB myth). IlpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Pemenue 3agad ¢ noMouibio rpagos.

8 KUIACC

[IpencraBnenue NaHHbBIX B BUE TaOIMIL], TUarpamMmm, rpa)ukoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBAa, NOJAMHOXeCTBO. Omnepaunud Haj
MHO’KECTBaMU: 00beIMHEHHE, TIepecedeHre, nonoaHeHne. CBONCTBa onepaluii HaJ
MHOXXECTBAMU:  IIEPEMECTUTEIIBHOE,  COYETATENIbHOE,  PacHpeleluTeNbHOE,
BKIIOUEeHUs. Vcrnonp30BaHWEe TpaUUyecKOro NpPeNCTaBICHUS MHOXKECTB s
OMMCAHMSI PEaTbHBIX MPOLIECCOB U ABJICHUM, TPU PELICHUU 3a]1a4.

M3mepeHne paccerBaHMs JaHHBIX. J(McIepcus U CTaHJAPTHOE OTKIOHEHME
YHICIIOBBIX HAO0OpOB. JlnarpamMma paccenBaHusl.

DJieMEeHTapHble COOBITUS  ciaydaiiHoro omnbiTa. CrydaiiHble COOBITHS.
BepositHoctit  coObITHil.  OnbBITBl ¢ PAaBHOBO3MOXKHBIMH — DJIEMEHTApHBIMU
coObITusiMU. CiryualiHblil BBIOOp. CBsI3b MEXIy MajJOBEPOSTHBIMU U MPAKTHUUECKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBOMCTBA 1€PEBBEB: EAUHCTBEHHOCTb ITyTH, CYILIECTBOBAHUE BUCAYEH
BEPIIMHBI, CBSA3b MEXK/Yy YMCJIOM BEPIIMH U yuciaoMm péodep. IIpaBuino yMHOXKEHUS.
Pemienue 3a1au ¢ momoiibio rpados.

[TpotuBononoxuesie coObiTus. [uarpamma Oiinepa. OObenuHeHue u
nepeceyeHne coObiTuii. HecoBmecTHpie  coObiTus. dopmyna  crnokeHus
BEPOSITHOCTEW. YCIIOBHAas BepOATHOCTb. [IpaBuno ymHOxeHus. HesaBucnmbie
cobpiTus. IlpencraBneHune skcnepuMeHTa B BHAE JepeBa. PemieHue 3agad Ha
HaX0XJIEHUE BEPOSATHOCTEH C IOMOILIBIO JEpeBa CIy4allHOIO AKCHEPUMEHTA,
nuarpamm Jinepa.



9 KIIACC

[IpencraBneHnne JaHHBIX B  BuAE€ TaOOUL, JAMarpaMM, TIpaduKoOB,
UHTEpIIpeTalrs JaHHbIX. YTeHHe U MOCTpOoeHHE TabIull, Juarpamm, rpadukoB 1o
pEabHBIM JIaHHBIM.

[lepectanoBku u (aktopuan. CoueTaHus U YUCIO coueTaHUl. TpeyrobHUK
[Tackains. Pemrenre 3a1a4 ¢ MCHOJb30BaHUEM KOMOMHATOPUKH.

['eomeTrpuueckass BeposTHOCTh. CiydailHblii BBIOOp TOUKH M3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IYT'H OKPYKHOCTH.

Hcnerranue. Yenex u Heyaada. Cepus ucnelTanuil 10 nepsoro ycnexa. Cepus
ucneiTanuii bepaysm. BeposatHocTu coObITHII B cepun ucnibiTaHuil bepryim.

CrydaiiHasg BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEN. Maremarndeckoe
oxujgaHue u aucnepcus. llpumepbl MaTeMaTHYEeCKOro OXKHMJIAaHUA  Kak
TEOPETHUYECKOI0 CPENHET0 3HAYCHMs BEJIMYMHBL. MaTeMaTudeckoe OXUAAHUE U
JUCIIEPCUSl  CIYyYalHON BEIWYMHBI «YHUCJIO YCIEXOB B CEPUM HCIBITAHUMN
bepnymnmy.

[Tonarue o 3akoHe OOJNBIIKMX yucel. M3MepeHue BEpoSITHOCTEW C MOMOIIbIO
yacToT. Ponb 1 3HaUeHNe 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.



INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIEIYIOIIHNE
MpPEIMETHBIC PE3YJIbTATHI:

Yurate wuH(OpMaNMIO, NPEJCTABICHHYI0 B TaOnuIlax, Ha JAUarpaMmax,
NPEICTaBIsTh JaHHBIE B BUAE TaOJdHIl, CTPOUTH JHArpamMmbl (CTOJOMKOBBIE
(cTonbyaThie) U KPYroBhIe) 10 MAacCHBaM 3HAUYCHUH.

OnucelBaTh U HMHTEPHPETUPOBATH  pEAIbHBIE  YMCIOBBIE  JAHHBIE,
Mpe/CTaBICHHbIC B TA0JINIIAX, HA IUarpamMmax, rpapukax.

Hcnonp30BaTh Ui OMUCAHUS JAHHBIX CTATUCTUYECKHE XapaKTEPUCTUKU:
cpenHee apudMeTHUECKOoe, MeIuaHa, HauOoyblliee W HaWMEHbIIee 3HAYCHUS,
pa3zmMax.

HNmeTs mpencraBieHHEe O Clay4yailHOW M3MEHUYMBOCTH Ha HIpUMeEpax ILEH,
bu3NYECKUX BETUYMH, AHTPOIIOMETPUYECKUX IaHHBIX, UMETh IMPEACTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoniy oOyuenus B 8 kiacce oOOyYarONIMICS TOJYYHUT CIETYIOIIHNE
MPEAMETHBIE PE3YIbTATHI:

W3BnekaTe M mnpeoOpa3oBbIBATh HH(POPMALIUIO, MPEICTABICHHYIO B BHJE
Tabaul, quarpamm, rpaduKoB, TPEACTaBISATh TaHHBIC B BHUJIEC TAOJIUII, TUArPaMM,
rpaduKoB.

OnucelBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX IOKA3aTeNeh: CpeIHHX
3HAYEHUH U Mep paccenBaHus (pa3max, JUCIIEPCUs U CTaHAAPTHOE OTKIIOHEHHE).

HaxoauTpk 4acTOTHI YMCIOBBIX 3HAUCHHUI U YACTOTHI COOBITHH, B TOM YHUCJIE TIO
pe3ynbTaTaM U3MepeHui U HaOJI0ICHU.

HaxonuTb BEpOATHOCTH CIy4aHBIX COOBITUN B OMBITAaX, 3HAs BEPOSTHOCTH
DJIEMEHTAPHBIX COOBITUI, B TOM UYHCIE B OMBITaX C PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: AEPEBO CIY4alHOTO 3KCIEPUMEHTA,
JIuarpaMMbl Diiiepa, YuciaoBas npsimasi.

OnepupoBaTh MOHSATUSMH: MHOXECTBO, IOJMHOXECTBO, BBINOJIHATH
omepalid HaJ MHOXECTBaMHU: OOBEIUWHEHWE, TIepeceueHue, JOMOJTHEHUE,
MEPEYUCIIATh AJIEMEHTHl MHOXKECTB, IPUMEHSTh CBOMCTBA MHOXKECTB.

Hcnonb3oBaThk rpaduueckoe NpeacTaBIeHe MHOKECTB U CBA3EH MEXKy HUMU
JUUISl ONIMCAHMS MIPOIIECCOB U SIBJICHUI, B TOM YKCJIE IPU PEIICHUU 3a7a4 U3 APYTUX
y4eOHBIX MMPEIMETOB U KyPCOB.



K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

W3Bnekathb u mpeoOpa3oBbIBaTh MHPOPMAIIHIO, TPEACTABICHHYIO B Pa3IMUHbIX
MCTOYHUKAX B BUJE TaOJIMI, [Uarpamm, rpadukoB, MPEJACTaBIATh JaHHbIC B BUJIC
Ta0JIuIl, AUArpamMm, rpauKoB.

PemaTtep 3amauym OpraHu3oBaHHBIM NEpeOOpPOM BApHUAHTOB, a TaKXKe C
UCITOJIb30BAaHUEM KOMOMHATOPHBIX IMPABHII U METOJIOB.

Hcnonb30BaTh ONKCATENbHBIE XapaKTEPUCTUKU JII MACCHUBOB YHCIIOBBIX
JTAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUSI U1 MEPBI PACCEUBAHUS.

HaxoauTh 4acTOThl 3HaYEHUM M YacTOThI COOBITHS, B TOM YHCJIE MOJIB3YSICh
pe3yabTaTaMu MTPOBEAEHHBIX U3MEPEHUN 1 HAOJIIOCHUH.

HaxonuTh BEpOSATHOCTU CIIy4alHBIX COOBITUN B M3YyYEHHBIX ONbBITAX, B TOM
YlCclie B ONbITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUAMH, B CEPHSIX
UCIIBITAaHU 10 IEPBOTO YCIIEXa, B CEPUAX UCIIBITaHUI bepHyIum.

NmeTs mnpencraBieHue O CIy4alHOM BEIWYMHE U O paCIpPEICIICHUH
BEPOSATHOCTEM.

NmMeTs mnpencraBieHUE O 3aKOHE OOJBIIMX YHCET Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CITy4yallHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIBIIMX YUCEN B
pUPOIE U OOIIECTRBE.



TemaTH4yeckoe INIAHUPOBAHMUE C YKAa3aHUEM KOJIHUYECTBA aKAACMHUICCKHUX YaC0B, OTBOAUMbBbIX HA OCBOCHHE Ka)KI[Oﬁ

TeMbl y4e0HOI0 MpeMeTa ¢ Y4eTOM MPOorpaMMbl BOCIIUTAHUS, BO3MOKHOCTDH MCII0JIb30BAHUS 110 ITOM Teme
JIEKTPOHHBIX (HU(POBBIX) 00PA30BATEIbHBIX PECYPCOB

7 KIIACC
N HaumeHnoBaHue KoanuecTBo yacoB JesiTeJIbHOCTH YUHUTEJISI C YUETOM DJIeKTPOHHBIE
0 “
pp  PasAemoBHTeM | Kontposabnbie Ipakrtnueckne Padoueil mporpaMMel BOCIIHTAHUS (uudposrie)
NporpamMmal padoThI padoThI o0pa3oBaTte/ibHbIE
pecypcsl
(hopMHpOBaHHE OCO3HAHUSA LIEHHOCTH
1 [IpencraBnenue 7 ) KaKJI0OM YeJIOBEUECKOM KN3HH, bu6nmoreka [IOK
JaHHBIX NPU3HAHUS UHIUBUYaJIbHOCTU U https://m.edsoo.ru/7f415fdc
JIOCTOUHCTB KaX0T0 YeJI0BEKa
) OmnucarenpHas 3 1 BOCITUTaHUE JTIOOBU K CBOCH MaJioi bubmuorexa [JOK
CTaTUCTHUKA pPOJIUHE, KParo https://m.edsoo.ru/7f415fdc
(hopMupoBaHue MI03HABATEJIbHBIX
WHTEPECOB, AKTHUBHOCTH,
3 Cnyuaitnas 6 1 110003HATETLHOCTH u  bubmmuorexka [JOK
M3MEHYMBOCTh CaMOCTOSITEIBHOCTH B TO3HAHUW; ps://m.edsoo.ru c
; | https:/m.ed /7f415fd
UHTEpECa M YBaXEHUS K HAyYHBIM
3HAHUSM, HAyKe
BOCIIUTAHUE YBAXXEHUS K TPYAY, JIIOASIM
4 Brenenue B 4 Tpyda; OepexHOMY OTHoweHut0 K bubmmoreka [JOK
TeopHio rpadon pe3yapTaraMm TpyZa, OTBETCTBEHHOMY  https://m.edsoo.ru/7f415fdc
MOTPeOJIEHUIO
(hopmupoBaHre YMEHUS TOHUMATh U
MPOSIBJIATH B MIPAKTUYECKON
Bepostiocts # NeSTeTLHOCTH IIEHHOCTD KU3HU
5 Hacrota 4 1 3JI0pOBbS U OE30MACHOCTH; I_[eHI:ITL bubmrorexa [TOK
CIydaiHoro p " https://m.edsoo.ru/7f415fdc
3HAYECHHE JIUYHBIX YCUIINN B
coOBITHS

COXPAHEHUHU U YKPEIUIEHUH CBOETO
3/10POBBS U 3JI0POBbsI IPYTUX JIFOAEH




dhopmupoBanue MOHUMAaHUS
O06o061eHue, co aCTHOC K OIILIIOMY,
6 cnmeﬁaﬁiaunﬂ 5 Haf:[g:;mefvll{y TI/I;I 6yz[y1ueM; ’ pHc:;[IH?)/Ir}; Bubmaorexa ITOK
N . https://m.edsoo.ru/7f415fdc
3HaHUU kpas, Pogunel — Poccun, Poccuiickoro
rocyiapcraa
OBIIEE KOJIMYECTBO
YACOB IIO 34

I[TPOTPAMME




8 KVIACC

N HaumeHoBaHue KosnunuyectBo 4yacos JleAITeJIbHOCTD YYHMTEJISI € y4eTOM DIEKTPOHHBIE
oy PA3AEII0B H TeM Beero Kourpoabusie  IIpakTnueckune pabodueii MporpaMMbI BOCIHTAHHS (uudposbie)
NPOrpamMMbl padoThI padoThI o0pa3oBaTe/ibHbIE
pecypchbl
dbopMupoBaHHE YMEHHUS  BBIpaXaTh
1 [ToBTOpEHME Kypca 4 IIOHMMaHUE [IEHHOCTU OTE€YEeCTBEHHOro buodmmoreka [JOK
7 xnacca Y MUPOBOI'O UCKYCCTBA, POCCUMCKOTO U = https://m.edsoo.ru/7f417fb2
MHPOBOT'O XYJ0KECTBEHHOT'O HACJIEIUs
OnucarenpHas BOCIIUTAHUE YBAXKEHUS K TPYAY, JIIOASIM
) CTaTUCTHKA. 4 Tpyda; OepexHoMy oOTHowEeHHI0 K bubmuoreka IJOK
PaccenBanue pe3yabTaTaM TpyHa, OTBETCTBEHHOMY  https://m.edsoo.ru/7f417fb2
AHHBIX OTpeOIECHUIO
(dhopMUpOBaHHE OCO3HAHUS [IEHHOCTH
3 M KaKJI0M 4eIOBEUYECKON KHU3HHU, bubmmoreka [JOK
HOXECTBa 4
NPU3HAHKS UHAUBUAYAIBHOCTH U https://m.edsoo.ru/7f417fb2
JIOCTOMHCTB KaXJ0r0 YeJI0BeKa
(hopMupoBaHHE YMEHUS TIOHUMATh U
MIPOSIBJISTH B MIPAKTUUYECKON
BepositHOCTB JeATEIbHOCTH LIEHHOCTb KU3HU
4 cn}lfqaﬁHoro 6 1 3/10pOBbs U OE30M1aCHOCTH; ueHI:ITL bubmaorexa LIOK
. https://m.edsoo.ru/7{417{b2
COOBITHS 3HAQUYE€HHE JIMYHBIX YCUIIUN B
COXPAaHEHUHU U YKPEIUUICHUH CBOETO
310POBBS U 3I0POBbsI IPYTUX JIFOACH
(dhopMupoBaHue [T03HABATEJIbHbBIX
HMHTEPECOB, AKTUBHOCTH,
5 Bsenenue B 4 T0003HATEITFHOCTH u  bubmmoreka [[OK
Teoputo rpados CaMOCTOATEJIBHOCTH B IIO3HaHWW; https://m.edsoo.ru/7f417{b2
WHTEpeCa W YBWKECHHUS K HAy4YHBIM
3HaHUSIM, HAyKe
6 Cnyuaiinbie 3 (dhopMupoBaHue ciocobHocTH = buGimoreka [JOK
COOBITHS BOCIPUHUMATh 51 YyBCTBOBaTh  https://m.edsoo.ru/7f417{b2




O0o00O1enHue,
7 cucTreMaTHu3alus 4
3HaHUU
OBHLIEE KOJIMYECTBO
YACOB I10 34

[TPOT'PAMME

npekpacHoe B OBITY,  NpHUpOJE,
HCKYCCTBE, TBOPYECTBE JIFOACH
(dhopMupoBanue MOHWMAHHUS
COTPUYACTHOCTH K MPOIIIJIOMY,
HacTosAIeMy H OyayliemMy poJIHOTO
kpas, Poaunsl — Poccun, Poccuiickoro
rocyaapcraa

but6mmorekxa [JOK
https://m.edsoo.ru/7f4171b2




9 KJIACC

N HanMeHoBaHMe KosnuecTBo yacoB JesiTeILHOCTH YUUTEJIS € DIEKTPOHHBIE
o/ | PA3AeI0B H TeM Beero Konrpoabueie  IIpakTuueckue yueToM paboyeil HpOrpaMmbl (uudposrbie)
MporpamMmMbl padoTbI padoThbI BOCITUTAHUS o0pa3oBaTe/ibHbIE
pecypcsbl
(hopMUpOBaHHE OCO3ZHAHHUS
1 [ToBTOpEeHue Kypca 4 iiii;cz;;e;;gs:ﬂnﬂqenomqecKOH bubnnoreka [HOK
8 kiacca ’ https://m.edsoo.ru/7f41a302
UHAMBUIYAJIbHOCTH U JJOCTOMHCTB
KQXJIOTO YeJIOBEeKa
(dhopMUpOBaHHE TIO3HABATEIHHBIX
UHTEPECOB, aKTUBHOCTH,
) DJIeMEHTHI 4 1 T10003HATEITLHOCTH u  bubmmoreka [IOK
KOMOMHATOPUKHU CaMOCTOSITEJILHOCTH B TIO3HAHWM;  https://m.edsoo.ru/7f41a302
WHTEpeca U YBAKCHHS K HAYYIHBIM
3HAHUSIM, HAyKe
> (dhopmMupoBaHue YMEHHUS
BBIpQ)KaTh TOHMUMAaHHE IIEHHOCTH
3 I'eomerpuueckas 4 OTEUYECTBEHHOT0 ¥ MHUpOBOro bubmunoreka [JOK
BEPOSATHOCTH HCKYCCTBA, POCCHICKOrO u | https://m.edsoo.ru/7f41a302
MHPOBOTO XyJI0KECTBEHHOT O
Hacleaus
> (dbopMUpOBaHHE YMEHHUS
MMOHUMATh U TIPOSIBIISATH B
MPAaKTHYECKOHN JeITeTbHOCTH
4 Hcnbrranus 6 1 LIEHHOCTD KU3HHU, 3]I0POBbS 1 bubmuorexa [JOK
bepnynnu 0€30MMacCHOCTH; IIEHUTh 3HAYCHHE https://m.edsoo.ru/7f41a302
JMYHBIX YCHIIUH B COXPaHEHUU H
YKPEIUJIEHUU CBOETO 3/10POBbS U
310pOBbS APYTUX JTHOJIECH
5 Crny4qaitHas 6 BOCIIUTaHWE YBaXeHUd K TpyaAy, bubmmoreka [JOK
BEJIMYMHA JTHOIIM TpyAa, OepexxHomy | https:/m.edsoo.ru/7f41a302




OTHOIICHHIO K pe3yJabTaTaM TPyAa,
OTBETCTBEHHOMY MOTPEOJICHUIO

(hopMupOBaHHE TIPEICTABICHHIA O
COBPEMEHHOMN Hay4HOU KapTHUHE
MUPa, TOCTHKCHHSIX HAYKU U
TEXHHUKHU; YMEHUE

O06o6mieHue, 10 apryMEHTHPOBAHHO BBIpaXkKaTh bubnuorexa [JOK
KOHTPOJIb IIOHUMAaHUE 3HAYECHUs HAYKU B https://m.edsoo.ru/7f41a302
KHU3HH POCCHIICKOTO O0IECTBa,
obecrnieueHnu ero 6€30MacHOCTH,
TYMaHHTapHOM, COLIMAIBHO-
SKOHOMHYECKOM pa3BuTuu Poccun
OBUIEE KOJIMYECTBO
YACOB 1O 34

I[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnuecTBo yacos DJIeKTPOHHbIE
Jr:{;-)n Tema ypoka Beero Konrpoabnbsie  IIpakruueckue gggjagz?;fe LHBIC
padoThI padoTsbI pecype
1 [IpencraBnenue 1aHHBIX B TAOJIUIIAX 1 bubnnorexa LIOK
https://m.edsoo.ru/863ec1{8
) [IpakTuyeckue BbIYMCIEHUS IO TAOJINYHBIM 1 bubnuoreka [IOK
JAHHBIM https://m.edsoo.ru/863ec324
3 V3BrieyeHre v HHTEPIIPETALINS TAOIUYHBIX 1 bubnuorexa [JOK
JAaHHBIX https://m.edsoo.ru/863ec78e
4 [IpakTuyeckast padora "Tabmurbr" 1 1
5 ['padmyeckoe mpencraBieHUe JaHHBIX B BUE 1 bubnuorexa [JOK
KPYT'OBBIX, CTOJIOMKOBBIX (CTOIOYATHIX) AUArpaMm https://m.edsoo.ru/863ed18e
6 Utenue u nocrpoenue auarpamm. [lpumepst 1 bubnnoreka [JOK
neMorpaduIecKux quarpaMmm https://m.edso0.ru/863ed602
7 [IpakTuueckas pabora "/Iuarpammsr” 1 1 bubmorexa [IOK
https://m.edsoo.ru/863ed72e
8 Yucnossle HaOopel. CpenHee apudmeTnueckoe 1 nggﬁ&fg&gﬁ}; 63ed346
9 Uucnosie HaOopel. CpenHee apudMeTnieckoe 1 ngg;;fg;ggg 63ed846
10 Menaunana yncinoBoro Habopa. Y cToi4uBOCTh 1 bu6mmoreka [IOK
MEJIUAHEI https://m.edsoo.ru/863edb3e
11 Menuana 9ucioBoro Habopa. Y CTOMYMBOCTD 1
MeIUaHbI
12 | Ilpaktuueckas pabora "Cpennue 3HaueHU" 1 1 ngi;ﬁfg;gg}é 63edcba
13 Hawnbonpiree n HauMeHbIIIee 3HAYCHHS YUCIIOBOTO 1 bu6mmoreka [IOK

Habopa. Pazmax

https://m.edsoo.ru/863ec07a




Haubonrlliee 1 HauMeHbIIIEee 3HAYEHUS YUCI0BOI0

14 Habopa. Pazmax
15 Haubonbiiee u HauMeHblIee 3HAYSHUS YHCIIOBOTO
Habopa. Paszmax
16 Kontponbnas pabora no temam "llpencrasnenue bubmmoreka [JOK
naHHbIX. OnucarenbHasi CTaTUCTUKA" https://m.edsoo.ru/863ee390
17 | CnydaiiHas U3BMEHYUBOCTD (IIPUMEPHI) bubsmoreka LIOK
https://m.edsoo.ru/863eedbc
18 | Yacrora 3HaueHUI B MACCHUBE JaHHBIX Bubmiorexa LIOK
https://m.edsoo.ru/863ee69¢c
19  [oVIIIDOBKA bu6mmoreka [IOK
pYHIHp https://m.edsoo.ru/863ee9d0
20 | I'mctorpamMmbl
bubmuoreka [JOK
21 Tncrorpamusi https://m.edsoo.ru/863eeelc
[TpakTuueckas pabota "Crnyuaiinas bubnnoreka [JOK
22 "
W3MEHYUBOCTh https://m.edsoo.ru/863eecc8
23 I'pad, Bepmuna, pedpo. [Ipencrapnenue 3agauu ¢ bubnnorexka [JOK
MOMOIIIbIO Tpada https://m.edsoo.ru/863eef’52
Crenens (BaJICHTHOCTD) BepIIMHEBL. Ynciio pédep u bubnmnorexa [JOK
24
CyMMapHas CTeIeHb BepluMH. Llens 1 nuki https://m.edsoo.ru/863ef0ba
25 Lens u muki. [Tyte B rpade. [Ipencrasnenue o bubnuotexa [JOK
CBS3HOCTH Tpada https://m.edsoo.ru/863ef236
bu6mmoreka [IOK
26  IlpeacraBneHue 00 OpHEHTUPOBAHHBIX rpadax hitps//m.edsoo.rw/863ef3b2
27  Criy4aiiHbII ONBIT U CIIy4aiiHOE COOBITHE bubmoreka LIOK
https://m.edsoo.ru/863ef4d4
BepositHOCTh M wactoTa coObITHs. Pob
28 MaJ}:OBepO}ITHBIX Y IPaKTUYECKU TOCTOBEPHBIX bubmorexa LIOK
9 https://m.edsoo.ru/863ef646
COOBITHH B IPUPOJIE U B OOIIECTBE
29 Momnera u urpanapHas KOCTb B TEOPHH

BEPOSATHOCTEN




bu6mmoreka [IOK

30 | IIpaktuyeckas padora "Uacrora BeinageHus opia' 1 hitps:/m.edsoo.ru/863¢f8a8
51 wmenaocrs, Tpuir. Beportioers enyasiimoro 1 Bubmiorera LIOK
P S— https://m.eds00.ru/86310186
3 [ToBTropenue, o6obmenue. [Ipencrasnenue 1 bubnuoreka [IOK
JaHHBIX https://m.edsoo.ru/863efa24
33 [ToBTOpenue, 0606menue. OnucatenbHas 1 bubnmoreka [JOK
CTaTUCTHUKA https://m.edsoo.ru/863efbaa
34 [ToBTropenue, 0600meHne. BeposTHOCTh 1 bubnuoreka [IOK
CIIy4aifHOTO COOBITUS https://m.edsoo.ru/863efec
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




8 KVIACC

KoJunyecTBo 4yacoB DJIeKTPOHHbIE
Ne uudgposbie
u/n Tema ypoka Beero Konrpoubusie  IlpakTuueckue 06pAI0BATEBHELE
padoTshI padoThI pecypee
1 [IpencraBnenue nanubix. OnucaTenbHas CTaTUCTUKA 1 ngg;;fg;ggg 63£029¢
) Crnydaiinast ”3BMeHYMBOCTh. CpeTHHE YHCIIOBOTO 1 bubnmoreka [JOK
Habopa https://m.edsoo.ru/863f03fc
3 Cayyaiinble coObITHS. BeposaTHOCTH U 4acTOTHI 1 ngg;;fg;grou}é 630578
4 Knaccuueckue moaenu Teopuu BEpOSTHOCTEN: 1 bubnuotexa [JOK
MOHETA W UTpajbHasi KOCTh https://m.edso0o.1ru/863f076¢
bubmuorexa [JOK
> Orknonenus ! https://m.edsoo.ru/863f0a50
bubnnorexa [HOK
6  Jlucriepcus 4ucIoBOro Habopa 1 https://m.edsogru/863f0350
7 CranmapTHOE OTKJIIOHEHHE YHCIIOBOTO Habopa 1 bubmiorexa [IOK
https://m.edsoo.ru/863{0bfe
bu6mmoreka [IOK
8 JluarpaMMe! paccenBaris ! https://m.edsoo.ru/863f0ea6
bu6mmoreka [JOK
? MHO%ECTBO, OAMHOXKECTBO ! https://m.edsoo.ru/863f1180
10 Onepanuu HaJa MHOXKECTBaMU: 00bEAMHEHHE, 1 bubnunoreka [JOK
repeceyeHue, T0N0IHEHUE https://m.edso0.ru/863f143¢
CaoiicTBa onepanuii HaJl MHOKECTBaMHU:
11  nmepemecTUTENBHOE, COUETATEIBHOE, 1 E;I?;I;T:é{sigg/}é 631784
pacIpenenuTeIbHOe, BKIIOUYEHUs P, ]
12 T'paduueckoe npeacTaBlieHne MHOXKECTB 1 ngﬁ;&fgggﬁg 63£198¢
13 Konrtponbnas padora no remam "CraTHCTHKA. 1 1

Mmuoxectsa"




bu6mmoreka [IOK

14 | DnementapHbie coObITHS. CiydaiiHble COOBITHS https://m.edsoo.rw/863f dec
15 brnaronpustcTByrOmue 3eMEHTapHBIE COOBITHS. bubnnoreka [HOK
BepositHOCTH cOOBITHI https://m.edsoo.ru/863f1dec
16 brnaronpustcTByromme 3JeMeHTapHbIe COOBITHSL. bubnmoreka [JOK
BepositHoCTH cOOBITHI https://m.edsoo.ru/863f172
17 OMBITHI ¢ PABHOBO3MOHBIMH 3JIEMEHTAPHBIMU bubnunoreka [HOK
coObrTusiMu. CiryqaifHbIi BHIOOD https://m.edsoo.ru/863f21ca
18 OnbITHI ¢ PABHOBO3MOHBIMH 3JIEMEHTAPHBIMHU bubnuotexa [JOK
coObrTusiMu. CirydaliHbIi BEIOOD https://m.edsoo.ru/863f21ca
19 [IpakTnueckast padota "OmbITb C paBHOBO3MOKHBIMU bubnuoreka [IOK
3JIeMEHTapPHBIMU COOBITUSAMHU" https://m.edsoo.ru/863f235a
bubnnoreka [JOK
20 Jlepeso https://m.edsogru/863f2a4e
CaoiicTBa epeBa: €AMHCTBEHHOCTb ITYTH
21 CyIHeCTBO;IaIfI/Ie BI/ICI}II‘Ieﬁ BEpLINHBI, c};s; MEXIY BH6J.IHOTeKa HOK
JHCIIOM BepIIHH H YHCIOM PEGEp https://m.edsoo.ru/863f2bac
bubnnorexka [JOK
22 Tlpasmio ymnoxenus https://m.edsoz)_.lru/863ﬂcd8
bubnmnoreka [JOK
23 | llpapuno yMHOMKEHHA https://m.edsogru/863f2e36
bubnnoreka [JOK
24 IIpOTHBOIIOIOKHOE COOBITHE https://m.c dso{)—.lru 1363234
25 Huarpamma Diinepa. O0beJMHEHUE U IIEpeceueHue bubnnorexka [JOK
coOBbITHI https://m.edsoo.ru/86313214
26 HecoBmecthbie coObITHs. DOpMYyITa CIIOKEHUS bubnmnorexa [JOK
BEPOSATHOCTEMN https://m.edsoo.ru/863f3372
27 HecoBmecTtHble coObiTus. opmyna crioxeHus bubnnoreka [JOK
BEPOSITHOCTEN https://m.edsoo.ru/863f3764
28 [IpaBmiio yMHOXKEHHUS BEPOSITHOCTEH. Y clI0BHas bubnuorexa [IOK

BCPOATHOCTE. HeszaBucumeie coObITHS

https://m.edsoo.ru/863138ae




29 [IpaBuno yMHOXKEHUSI BEPOSTHOCTEU. Y ClIOBHAs 1 bubnmoreka [JOK
BEpOATHOCTH. He3aBucHMBIE COOBITHS https://m.eds00.ru/863f3b06

30 [IpencraBnenue cay4ailHOro SKCIIEPUMEHTA B BUE 1 bubnunoreka [HOK
Jepesa https://m.edsoo.ru/863f3cbe

31 [IpencraBnenue ciry4ailHOro 3KCIepuMEHTa B BUJIE 1 bubnmoreka [JOK
JiepeBa https://m.edsoo.ru/863f3f20

32 [ToBTopenue, o600menue. [IpencraBnenue JaHHBIX. 1 bubnuoreka [IOK
OnucarenpHas CTaTUCTUKA https://m.edsoo.ru/863{4128

33 | IloBTopenue, o600meHue. ['padm 1 ngg;;fg;ggg 634312
Kontponbnas padota no temam "Ciydaiinbie

34 coObITus. BepositHocTh. ['padnr" !
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9 KJIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
u/n Tema ypoka Beero Kognpo.nbm,le l'[pﬁaKanecmle 0GpazoBaTeNBHBIE
padoTbI padoThbI pecypeb
1 IIpencraBnenne qaHHBIX 1 Bubmiorexa LIOK
peac A https://m.edsoo.ru/863f47ea
2 OmnucarenbHas CTaTUCTHUKA 1 Bubmorexa HOK
https://m.edsoo.ru/863f47ea
3 Omneparuu HaJ COOBITHUAMU 1
4 HeszaBucumocTts cOOBITHHA 1
5 KoMOuHaTOpHOE IIpaBUIIO0 YMHOXKEHUS 1 Bubmiorexa LIOK
P p y https://m.edsoo.ru/863f4e16
6 IlepecranoBku. @axTopuan. CoueTaHus U 4YUCIIO 1 bubnuorexa [IOK
COYETaHUN https://m.edso0.ru/8631f4e16
bubmuorexa [JOK
7 Tpeyrombuuk Iackans 1 https://m.eds0o.ru/863£5014
y | Domemeaspetors Trmeneme ot | | B ok
¢ meno " p YHEI https://m.edsoo.ru/863f5208
AJIEKTPOHHBIX TaOJIHUIL
, | Cemepes epormon. Coruama nr | B LOK
To 3 M 0 > p i https://m.edsoo.ru/863{5884
JyTH OKPY>KHOCTH
o |t o Coatt ey | B LOK
M > P ’ https://m.edsoo.ru/863f5a50
YT OKPY’KHOCTHU
1 | spomien, Gyt | B LOK
M > B ’ https://m.edsoo.ru/863f5bfe
YT OKPY’KHOCTHU
I'eomeTpuueckas BeposaTHOCTh. CiTydaitHbIi BEIOOD Bubmorexa LIOK
12 Touku U3 GUrypsl Ha MJIOCKOCTH, U3 OTPE3Ka, U3 1

JIYTH OKPY’KHOCTH

https://m.edsoo.ru/863f5e10




13 Hcnbitanue. Ycnex u Heynada. Cepust HCIBITAaHUN bubnmoreka [JOK
JI0 TIEPBOTO yCIexa https://m.edso00.ru/863f6162
14 Ucnbitanue. Ycnex u Heyaaua. Cepust UCIIBITAHUNA bubnnoreka [HOK
JIO IEPBOTO ycCIexa https://m.eds00.ru/86316356
15 UcneiTanue. Ycnex u Heygaya. Cepusi UCTIBITAHUI
JI0 IIEpBOTO ycrexa
16 Wcneitanusa bepayiu. BepositHocT coObITHi B bubnuoreka [IOK
cepuu ucnbiTaHui bepHysmim https://m.edsoo.ru/863f64d2
17 Ucneiranusa bepuymnu. BeposatHocTu coObiTHil B bubnnoreka [JOK
cepuM UCHbITaHu beprysum https://m.edso00.1ru/863f6680
18  Ilpaktuueckas padota "Ucnbitanus bepuymim" bubmorexa [IOK
P P PHY https://m.edsoo.ru/863f67de
19 CrnydaiiHasi BeJIMYMHA U pacipeiesieHue bubnnoreka [JOK
BEPOSITHOCTEN https://m.edsoo.ru/863f6b44
20 MaremaTrnyueckoe OKHAaHUE U TUCTIEPCUS bu6mmoreka [IOK
CIIy4alHOM BEIMYHHBI https://m.edsoo.ru/863f6da6
[Ipumepbl MaTeMaTH4YECKOTO 0XKUJIAHUS KaK bubnuoreka [IOK
21
TEOPETUUECKOI'0 CPEAHETO 3HAUYCHUS BETUINHBI https://m.edso00.ru/863{6£86
bu6nmoreka [JOK
22 Ilonsatue o 3aKkoHE OOJIBIIUX YHCEI https://m.edsoo.rw/863F72c4
23 U3mepeHue BEpOATHOCTEN € MOMOILBIO YaCTOT bubmorexa HOK
p p B https://m.eds00.ru/863f7652
bu6mmorexa [IOK
24 IlpuMeHeHue 3aKOHa OOJBIINX YUCEI hitps://m.edsoo.rw/863F7116
25 O06o011eHne, cucTeMaTu3aus 3HaHUH. bubmmorexa [IOK
[IpencraBnenue qaHHBIX https://m.edso00.ru/863{783¢
2 O0001enye, cucTeMaTH3aIus 3HaHUH.
OmnucarenpHas CTaTUCTUKA
O0001enye, cucTeMaTH3aIus 3HaHUH.
bubmuorexa [JOK
27  IlpeacraBnenue nanHbix. OnucaTenbHas

CTaTUCTHUKA

https://m.edso0.ru/8631893a




o O06001enre, cucTeMaTu3amus 3HaHWH. 1 bubmuorexa [JOK
BeposiTHOCTh ClTydaifHOTO COOBITHS https://m.edsoo.ru/863f7ade
O0001menue, cucTeMaTH3aIus 3SHAHUH.

29  BeposTHOCTH CTy4altHOTO COOBITHS. DJIEMEHTHI 1 Enbmiorexa IOK

) https://m.edsoo.ru/863f7¢9¢
KOMOWHATOPUKH

30 O06o001IeHre, CUCTEMaTU3aIMS 3HAHUH. DJIEMECHTHI 1 bubnuorexa [JOK
KOMOWHATOPUKH https://m.edsoo.ru/86317¢54
O0o001enye, cucTeMaTH3alus 3HaHUH. DJIeMEHTHI

31  komOunatopuku. CinydaiiHble BETHUUHBI U 1 Brbmzorexa LIOK

) https://m.edso00.1ru/86318408
pacrpeeneHus
O60061enue, cucreMatusanus 3HaHui. CiaydaiiHbie bu6mmoreka [IOK

32 1
BEJIMYMHEI U PaCIpeneIIeHUs https://m.edsoo.ru/863f861a

bubmuorexa [JOK

33  HroroBas KOHTpOJIbHAs paboTa 1 https://m.edsoo.ru/863f8b56

34 | O6o01enue, cucTeMaTH3aus 3HaHUK 1

OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KJIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

5

5.1

5.2

53

5.4

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

BeposiTHOCTB U cTaTuCTUKA

Uwurare uHQOpMAIIHIO, IPEICTABICHHYIO B Ta0NHIaX, HA JUarpammax,
NPeACTaBIATh JAHHBIE B BHIE TaONHI, CTPOUTH JAHATPAMMBI
(cTonbukoBbIe (CTOI0YATHIE) U KPYTOBBIE) IO MAaCCUBAaM 3HAUCHUI

OnucelBaTh M UHTEPIPETUPOBATh pPEAIBHBIE UNCIOBHIE JaHHBIE,
MPEJCTaBIICHHBIEC B TAOJIMIIAX, HA IUarpamMMmax, rpadukax

Hcnons30Bath i1 ONMCAHKS JAHHBIX CTATUCTUYECKHUE XaPAKTEPUCTUKHU:
cpeaHee apudmeTrHyeckoe, MeauaHa, HauOousbllee M HauMEHbIlee
3HA4YEHMs], pa3Max

HNmets npencraBieHue O CydyalHOM M3MEHYMBOCTH HA IIpUMEpPAx LIEH,
(Gu3NYeCKUX  BEIUYMH, AHTPONOMETPUYECKHUX  JIAHHBIX, HMMETh
IIPEACTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH

Kon
MPOBEPAEMOro
pe3yJbTara

5

5.1

5.2

8 KUIIACC

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

BeposiTHOCTB 1 cTaTuCTHKA

W3Bnekars 1 mpeoOpa3oBbIBaTh HHPOPMALUIO, IPEACTABICHHYIO B BUE
TabauL, Juarpamm, rpadukoB, MPeACTaBIATh JaHHBIE B BUAE TaOJNHIL,
auarpamm, rpaduxos

OnucelBaTh JaHHBIE C IIOMOILIBIO CTATUCTHUYECKHX IOKA3aTEJeH:
CpeIHUX 3HAYeHMH U Mep paccerBaHUs (pa3max, AuUCIEpCHs U
CTaHJIapTHOE OTKJIOHEHHE)

53

54

5.5

HaxoauTh 4acTOTBI YMCIOBBIX 3HAYEHUW M YaCTOTHI COOBITHM, B TOM
YHUCJIE 10 PEe3yJIbTaTaM U3MEPEHUN U HAOJII0ICHHIA

Haxomuth BEpOATHOCTH CIIy4alHBIX COOBITUH B ONBITaxX, 3Has
BEPOSTHOCTH JJIEMEHTAPHBIX COOBITHIA, B TOM YHCIE B OIbBITAX C
PaBHOBO3MO>KHBIMH DJIEMEHTAPHBIMU COOBITHUSIMHU

Hcmons3oBaTh rpaduaeckue MOJCIIH: JIEPEBO CIIy4aitHOTO
JKCIEPUMEHTA, JUarpaMmbl Diliiepa, YucioBas npsiMas

5.6

OnepupoBarh MOHATUSAMH: MHOXECTBO, IMOAMHOKECTBO; BBIIOJIHSITh
omepali  HaJ  MHOXKECTBAaMH:  OOBCAMHEHHE,  IepeceycHue,
JOTIOJTHEHUE; MEPEUHCIIATh JIEMEHTHI MHOXKECTB, IPUMEHSTH CBOMCTBA
MHOKECTB

5.7

Hcnonp3oBatk rpaduueckoe npeicTaBieHne MHOXKECTB U CBA3EH MEXKIY
HUMHU JUIsl OTIUCAHUS NIPOLIECCOB U SBJICHUH, B TOM YMCJIE IIPU PELICHUU
3aJa4 U3 APYrux y4eOHBIX MPEIMETOB U KypCOB




9 KUIIACC

l::)(:)lll?'epﬂeMOFO IIpoBepsiembie Npe1MeTHbIE Pe3yIbTaThl 0CBOEHHs! OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHus
pe3yJabTara

5 BeposiTHOCTB U cTaTucTUKa
W3BnekaTh W TpeoOpa3oBbIBaTH HH(POPMALMIO, IMPEICTABICHHYIO B

5.1 pa3IMYHBIX HCTOYHUKAX B BHAE TaONUL, AUarpamMM, TpaduKoB,
MPEJCTABIATH JaHHbBIC B BUJE TAOIUII, JUarpamMmm, rpadukoB

59 Pemate 3amaun OpraHM30BaHHBIM IEpeOOPOM BapUAHTOB, a TAKXKE C
HCIOJIb30BaHHEM KOMOMHATOPHBIX MPABHII U METO/IOB

53 Hcnonb30Bath onucarebHblEe XapaKTEPUCTUKU AJI1 MACCUBOB YMCIIOBBIX
JTAaHHBIX, B TOM YHUCJIE CPEIHUE 3HAYEHMSI U MEPbl pPaCCEUBaHUs

54 HaxoauTe 9acToThl 3HA4Y€HUH W YacTOTHI COOBITHS, B TOM YHCIIE

' TMOJIb3YACh Pe3yIbTaTaMH MPOBENEHHBIX U3MEPEHHUM U HAOIIOIEHUI

HaxoauTe BEpOSTHOCTH CITy4allHBIX COOBITHI B M3YYEHHBIX OIBITaX, B

55 TOM YHCJI€ B ONBITAX C PABHOBO3MOXKHBIMU IEMEHTAPHBIMHU CO6BITI/I$IMI/£,
B CEepUsAX HCHBITAHUI [0 MEpPBOro ycClexa, B CEpPUsX HCHBITAHUI
bepnynnu

56 Nmets NpEACTaBICHHE O CIIy4yallHOM BEJIWYMHE U O PACIPEACICHUHN
BEPOSITHOCTEN
Nmetp mpencraBiieHne O 3aKOHE OONBIIMX YHUCEN KaK O TMPOSBICHUU

5.7 3aKOHOMEPHOCTH B CITy4aifHON U3MEHUMBOCTH U O POJIU 3aKOHA OOJIBIINX

YHUCEN B MPUPOJIE U 00IIIECTBE




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

Kon

5.1

7 KJIIACC

IIpoBepsieMblii 3J1EMEHT COAECPKAHMS
BeposiTHOCTB 1 cTatucTHKa

IIpencraBnenue AaHHBIX B BHJE TaOJIUL, JUarpaMmm, rpaukoB. 3aroJHEHUe
TaOJMIl, YTEHHE M IOCTPOCHHE AMarpamMm (CTOJIOMKOBBIX (CTONOUYATHIX) H
KpyroBbix). UreHue rpauKoB  pealbHBIX  IpoueccoB.  3BieueHue
uHbOpMAMKM W3 JHarpaMM M TaOJMI, MCIOJIb30BaHUE WM HHTEPIPETaIHs
JAHHBIX

52

OnucarenpHas CTATUCTUKA: CpeaHee apu(pMETHYECKOe, MEIuaHa, pa3Max,
HauOOJbIIIee U HAUMEHBIIICe 3HAYCHUS Ha0Opa YHCIOBBIX JaHHBIX. [IpuMepsl
CIIy4allHOM M3MEHUYHBOCTHU

53

CrnyuaitHplli SKCHIEpUMEHT (OMBIT) W ciy4aiiHoe coObiTue. BeposTHOCTh H
gactoTa. Poib ManoBEpOSTHBIX M IMPAKTUYCCKH JIOCTOBEPHBIX COOBITHH B
npupoe u B obiecTBe. MoHeTa U UTpalibHasi KOCTh B TEOPUH BEPOSITHOCTEH

5.4

I'pad, Bepmmna, pebpo. Crenenp BepmuHbl. Yucio pébep u cymmapHas
creneHb BepunH. [IpencraBnenne o cesizHoct rpada. Lenw u mukisr. [Tytu B
rpadax. O6xox rpada (sinepoB myTh). [IpencraBienrue 06 OpUEHTHPOBAHHOM
rpade. Permenue 3a1a4 ¢ momomisio rpagos

Kon

8 KUIIACC

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
BeposiTHOCTB 1 cTaTuCcTHKa

5.1

Hpe,[[CTaBJ'IeHI/IC JaHHBIX B BUC Ta6J'II/II_I, Auarpamm, Fpa(bI/IKOB

5.2

53

MHOXeCTBO, 3JIE€MEHT MHOXECTBa, MOAMHOXKecTBO. Omepauuu  Hajg
MHOXECTBAMU: 00bEIMHEHHE, TIepeceUeHne, JOTOTHECHUE

CgoiicTBa omneparuii HaJl MHOXKECTBAMH: MEPEMECTUTEIHLHOE, COUeTaTEIbHOE,
pacnpenenuTeabHOe, BKIFOUEHUS

5.4

5.5

Hcnons3oBaHue rpa(bnqecxoro NpEACTAaBJICHUSA MHOXCCTB [JIsI OIHNCAaHUA
PCAIBHBIX MTPOLCCCOB U SIBJ'IeHI/II\/'I, IIpU pCUICHUH 3aaa4Y.

N3mepenne paccemBaHusd NaHHBIX. JlWcniepcuss M CTaHIAPTHOE OTKIIOHEHHE
YHCIOBBIX HAOOPOB. J[MarpamMma paccenBaHUs

5.6

DOneMeHTapHble COOBITHS  ciiydaiiHoro ombita. CoydaiiHble  COOBITHS.
BepositHocTi  cOOBITHI. ONBITBI C PaBHOBO3MOXXHBIMU ~ 3JI€MEHTapHBIMU
coOpiTussMu. CiydaiiHplii  BeIOOp. CBSI3pb MEXIY MaJOBEPOSTHBIMU U
MPAKTUYECKH JOCTOBEPHBIMH COOBITHUSIMU B MPUPOJIE, OOLIIECTBE U HAYKE

5.7

HepeBo. CBoNCTBa A€pEBbEB: €AMHCTBEHHOCTD IIyTH, CYLIECTBOBAHUE BUCSIYEH
BEPIIMHBI, CBSI3b MEXIy 4YHCIOM BepuIMH U 4yucioMm pédep. IlpaBuio
yMHOKeHUs1. Perienune 3a1a4 ¢ noMomisio rpagos

5.8

[IpotuBomnonoxkusle coObiTus. Juarpamma Oitnepa. OObeauHEHUE U
nepeceueHne coObiTuii. HecoBMecTHbie coObiTHS. Dopmyna croxeHUs
BEPOATHOCTEMN

59

YcnoBHas BepossiTHOCTb. [IpaBuiio ymHoxkeHust. HezaBucumble coObITHS




[Ipencrarnenue sKkcepuMeHTa B BUC epeBa. PernieHue 3a1ad Ha HAX0XKIACHUE

5.10 BEPOSITHOCTEM C IOMOIIBIO JE€peBa CIy4alHOrO0 OSKCIEPUMEHTA, JUarpamm
Ditnepa
9 KIIACC
Kona IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
5 BeposiTHOCTB U cTaTHCTHKA

[IpencraBienue NaHHBIX B BUAE TaONHII, TUarpamm, rpadukoB, HHTEPIPETAIIHS

5.1 NaHHBIX. UTeHHWE W TMOCTPOCHHE TaOJHIl, AUarpaMM, TpadUKoOB MO PEATbHBIM
JAHHBIM

5.2 [TepecTanoBku 1 pakTopua

53 CoyeTaHus U YUCIIO COYETAHUU

5.4 Tpeyronsuuk I[ackans. Pemenue 3a1ay ¢ uCnosib30BaHUEM KOMOWHATOPHUKHU

55 I'eomeTrpuueckass BeposiTHOCTh. CiydailHbI BBIOOp TOYKM W3 (Urypel Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTH

5.6 UcnbiTanue. Ycnex u Heyaada. Cepust HICIIBITAHUN 10 IEPBOTO ycrexa

57 Cepust ucneitanuii bepuymiu. BeposTHOcTH cOOBITHII B cepuM HCHBITAHHMA
beprymn

5.8 CrnyyaiiHas BeJIMUMHA U paclpesiesieHue BEpOsiTHOCTEN

59 Maremaruueckoe oxxugaHue U gucnepcus. l[lpuMepsl MaTreMaTHuecKoro
O’KHMJIaHUSI KaK TEOPETHUYECKOTO CPETHEr0 3HAUCHUS BETUIHHBI

510 MaremaTuyecKoe 0XKUJaHUE U JUCTIEPCHS CITyYalHHOW BEJIMUYUHBI «YHUCIIO YCIEXOB

B CEpUU UCHBbITaHUN bepHynn»

5.11

[TonstTre o 3akoHe OodbIIUX 4YHcen. M3MepeHHe BepOSTHOCTEHW C MOMOIIBIO
yacToT. Posib 1 3HaueHue 3aKkoHa OOJIBIINX YHCEN B IPUPOJIE U 00IIeCTBE




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NMpoBePSIeMOro
TpedoOBaHMS

IIpoBepsiemble TpeGOBaHMSA K IpPeIMETHBIM pe3y/JbTATAM OCBOEHHUS
OCHOBHOH o0o0pa3oBaTeibHOH NPOrpaMMbl  OCHOBHOIO  00I1Ero
oOpa3zoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh HOHATUSAMU: MHOKECTBO, ITOJAMHOKECTBO, ONIEPALIMI
HaJ MHOXKECTBAMU; YMEHHE ONEPUPOBATH MOHATHIMHE: Tpad), CBI3HBIN rpad,
JIEpEeBO, LUKII, IPUMEHATh UX MPU PELICHUH 33/1a4; YMEHUE UCIOJIb30BaTh
rpaduyueckoe TPEACTABICHHE MHOXKECTB JUJI ONHUCAHHS PEabHBIX
MIPOLIECCOB U SIBJICHUM, IPU PEIICHUH 3a]a4d U3 IPYTUX y4eOHBIX TPEIMETOB

YMeHue OIICPUPOBATL IOHATHUAMHU: OIPCACICHHUC, AKCHOMA, TCOPCMa,
J0Ka3aTCIbCTBO, YMCHUEC paciio3HaBaTb HNCTUHHBIC )51 JIO’KHBIC
BbICKA3bIBAHUA, IIPUBOAWTL IIPHUMCPBI W  KOHTPIPHUMEPBI, CTPOUTH
BBICKA3bIBAHUA U OTPUILIAHUA BBICKA3bIBaHUH

VYMeHue omnepupoBaTh IMOHATUSAMM: HATypalbHOE YMCIIO, IPOCTOE U
COCTaBHOC YMCJIO, ACIIMMOCTb HATYPaJIbHBIX YHUCCII, IPU3HAKH ACIIMMOCTH,
[eJI0e YUCII0, MOJYJIb YHCIia, OOBIKHOBEHHAS IPOOb M JIECATUYHAS TPOOb,
CTAHJIAPTHBIA BHJI YKCJIA, PALMOHAJIBHOE YHUCIIO, UPPALMOHAIBHOE YHUCIIO,
apuMeTHuuecKuil KBaApaTHBIN KOPEHb; YMEHHE BBITIONHATH JEUCTBUA C
YucCiiaMMu, CpaBHUBATb U yHOpAAOYUBATH 4YMUCJIa, NPCACTABIATH YMUCIIa Ha
KOOPAMHATHOW MPSAMOM, OKPYIVIATH YMCIA; YMEHUE JenaTh NPUKHUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue omnepupoBaTh IMOHATUSMU: CTENEHb C LEJNbIM IOKa3aTelleM,
apu(MeTHYeCKUl KBaJpaTHBI KOpPEHb, MHOTOWIEH, airedpandeckas
po0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHON CTENEeHU OoJiblile
€/IMHUIIBI; YMEHHUE BBINOJHATH pacuéTsl Mo (Gopmynam, npeodpazoBaHUs
LENbIX, JPOOHO-pallMOHAIBHBIX BBIPAXKEHUNW U BBIPAKEHUN C KOPHIMH,
pa3I0KEeHUE MHOTOYJIEHA HA MHOKUTENH, B TOM YHCIIE C MCIIOIb30BaHUEM
(bopMyJ pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHHne onepupoBaTh IMOHATUSMH: YUCIOBOE DPABEHCTBO, YPaBHEHHE C
OJIHOW IIEPEMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
YMEHHME pellaTh JMHEWHble M KBaJpaTHblE YpaBHEHUS, JPOOHO-
palMoOHaJIbHBIE YPABHEHMS C OJTHOM IIEPEMEHHON, CUCTEMBI ABYX JIMHEHHBIX
yYpaBHEHUH, JINHEHHbIE HEPABEHCTBA U X CUCTEMBI, KBaJIpaTHbIE U JPOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM YHCIE IIpU
pEelIeHUH 3a4a4 U3 JPYTUX MPEIMETOB M IPAKTUYECKHUX 3a7ad; YMEHHUE
UCIIOJIB30BaTh KOOPAMHATHYIO MPSAMYI0 U KOOPAMHATHYIO IUIOCKOCTH JUIS
n300pakeHUsl pelIeHnid ypaBHEHUH, HEPABEHCTB U CUCTEM

YMenue omnepupoBaTh MOHATUAMHU: (yHKUUSA, Tpaduk (QYHKUHH, HYIU
(GyHKLIMU, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3PACTaHMS,
yObIBaHMS, HAWOONbIIEE W HAMMEHBbIIEE 3HAYCHUS (QYHKIUU;, yMCHHE
ONEpPUPOBATH MOHATUAMHU: TpsiMas MPOMOPLHUOHATIBHOCTD, JIMHEHHAs
byHKIMS, KBampaTu4yHas (QyHKIOHUSA, oOpaTHas MPONOPUHUOHATBHOCTD,
napabosa, runepoosa; yMeHue CTpouTh rpaduku QyHKIMA, UCIIOIB30BaTh
rpaduKy UIsL ONPENENICHUs] CBOMCTB TPOIECCOB M 3aBHCUMOCTEH, st
peleHus 33/1a4 U3 JPYruxX y4eOHBIX IPEAMETOB U pealIbHOM KU3HU; YMEHUE
BBIpaKaTh (OPMYIIaAMHU 3aBUCHMOCTH MEX/y BETHUYMHAMU




YMeHnue onepupoBaTh MOHATUSMU: IOCIEA0BATEIBHOCTE, apupMeTHIecKas
U TEOMETpHUYECKas IpPOrpecCur; YMEHHE MCIOJIb30BaTh CBOMCTBA
nocieA0BaTebHOCTEH, (POPMYIIbI CyMMBbI U OOIIEro 4YjeHa MpU pelIeHUH
3a1a4, B TOM 4YHCII€ 33aa4 U3 APYTruX Y4EOHBIX NPEAMETOB U PEAIBHOU
KU3HU
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VYMeHue penarh 3a7a4i pa3HbIX TUIIOB (B TOM YMCIIE Ha MPOLIEHTHI, 10JIU U
4acTH, [BUKEHUE, paboTy, IEHy TOBApOB U CTOMMOCThH NMOKYIIOK U YCIYT,
HAJIOTH, 3aJa4d M3 O00JacTU yNpaBJIeHUs JIMYHBIMM U CEeMEWHBIMU
¢uHaHCAMM); YMEHHE COCTABIATH BBIPAKECHUS, YPAaBHEHHS, HEPABCHCTBA U
CUCTEMBI IO YCJIOBMIO 3aJa4M, HCCIECNOBaTh IIOJyYEHHOE pELICHHE H
OLICHUBATh MPABIONIO00HOCTH OTYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATUAMU: (QHUTypa, TOUKA, OTPE30K, IpsMas, JIyd,
JOMaHasi, yrojl, MHOTOYIOJbHUK, TPEYroJbHUK, pPaBHOOCAPEHHBIH U
PaBHOCTOPOHHUI TPEYTOJIBHHUKH, MPSIMOYTOJIBHBIN TPEYTrOJbHHUK, METUaHa,
Ouccekrpuca " BBICOTA TPEyroJIbHUKA, YeTHIPEXYTOJIBHHUK,
napajienorpaMM, — pomO, — TPSAMOYTOJBHUK,  KBajpaT,  Tpamnelws;
OKPYXXHOCTb, KpYI, KacaTesbHas; 3HAaKOMCTBO C IPOCTPAHCTBEHHBIMH
durypamu; ymeHue peuiatb 3aJaud, B TOM YUCJIEC U3 TOBCEIHEBHOM KU3HHU,
Ha HAaXOXICHHWE T'€OMETPUYECKUX BEIMYMH C TPUMEHEHHEM H3yYECHHBIX
CBOWCTB uryp u pakToB

YMeHue onepupoBaTh HOHATHSMH: PaBEHCTBO (HUTYp, PaBEHCTBO
TPEYroJbHUKOB; MapajuIeIbHOCTh U NEPIEHIUKYISAPHOCTb MPSIMBIX, YroJ
MEXy MPSIMBIMU, IEPIEHANKYJIISP, HAKIOHHAS, TPOEKLIUsl, Togobue ¢uryp,
NoJ00HBIE TPEYTOJIbHUKHA, CUMMETPUS OTHOCUTENBHO TOYKHM M HPSIMOIi;
YMEHHME paclo3HaBaTb paBEHCTBO, CHUMMETpHUIO M Moaodue uryp,
NapaJuIeIbHOCTD U NEPIEHIUKYIIPHOCTD IPSIMBIX B OKPYKAIOLIEM MHUPE

11

YMeHue onepupoBarh MOHATHUSIMU: JUIMHA, PACCTOSIHUE, Yrojl (BelIMYMHA
yIi1a, CHHYC M KOCHHYC yTJIa TPEeyrojbHHUKa), IUIOIA/1b; YMEHHUE OLIEHUBATh
pa3Mepsl IPEAMETOB U 00BEKTOB B OKPY’KAIOILIEM MUPE; YMEHHE IPUMEHSATh
(bopMyIbl IepuMeTpa | VIO MHOTOYTOJIBHUKOB, JJIUHBI OKPYKHOCTH
U IUIOLIaM Kpyra, o0bemMa NpSMOYroJIbHOTO Napasuleienunesnia; yMeHHe
IIPUMEHATH IIPU3HAKU PABEHCTBA TPEYIOJIbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyrojibHuKa, Teopemy lludaropa, TpuroHomerpuiyeckie COOTHOIIEHUS
JUIsl BBIYUCIICHUS JUIMH, PACCTOSIHUM, TIOIANEH

12

13

YMenue wu3o0paxaTh Iockue  GUTYppl M UX  KOMOHWHAIIWH,
MPOCTPAHCTBEHHBIE (UTYPHI OT PYKH, C TIOMOIIBIO UYEPTEKHBIX
MHCTPYMEHTOB U AJIEKTPOHHBIX CPEACTB I10 TEKCTOBOMY MJIM CUMBOJIBHOMY
OIHUCAHUIO

YMeHne onepupoBaTh MOHATHUSMU: MPSIMOYTOJIbHAS CHCTEMa KOOPIWHAT;
KOOPJIMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, NMPOU3BEIECHUE BEKTOpA Ha
YHUCIIO, CKAJSpPHOE TMPOU3BEICHHE BEKTOPOB; YMEHHME MCIIOIb30BaTh
BEKTOPBI M KOOPJIMHATHI JJIsl IPECTABICHUS JAHHBIX U PEIICHUS 3a/1ad, B
TOM YHUCIIE U3 IPYTUX Y4EOHBIX MPEAMETOB U peaibHON KU3HU
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YMeHue oneprupoBaTh MOHATUSMH: CTOJIOMKOBBIE U KPYTOBBIE THATPaMMBI,
TaOIHIIBI, cpeiHee apuMETHIECKOe, MeInaHa, HanboblIee U HAMMEHbIIIEe
3HAUeHMs,  pa3Max  dYHCIOBOrO  Habopa;  yYMEHHE  H3BJIEKarTh,
MHTEPIPETHPOBATH U Pe0OPa30BbIBaTh WH(OPMAIIHIO, IPEICTABICHHYIO B
Ta0NMIIaX W HA AMarpaMMax, OTPAKAIOUIYI0 CBOWCTBA M XapaKTEPUCTUKH




15

16

peasIbHBIX MPOLIECCOB M SBJICHUN; YMEHHME paclo3HaBaThb HW3MEHUYHBHIE
BEJIMYMHBI B OKPY>KAIOIIEM MUPE

YMeHue ornepupoBaTh MOHATUSIMH: CIy4YalWHBIA ONBIT  (CIydalHbBIN
SKCTIIEPUMEHT),  JJIEMEHTapHOe  COObITHE  (DJIEMEHTapHBIA  HCXOJ)
CJIy4aifHOTO OMBITa, CIy4YailHOEe COOBITHE, BEPOSTHOCTh COOBITHS; YMEHUE
HAaXOJUTh  BEPOATHOCTH  CIIy4alHbIX  COOBITUH B  ONBITAX C
PABHOBO3MOXHBIMH AJIEMEHTAPHBIMH COOBITHSIMH; YMEHHUE PelIaTh 3a1a4u
METOJIOM OpraHM30BaHHOrO Iepedopa W C HCIOJIb30BAaHUEM IpaBUia
YMHOXXEHUS; YMEHHE OILICHWBAaTh BEPOATHOCTH pEaANbHBIX COOBITUH H
SBJICHUH, MIOHUMATh POJIb MPAKTHUYECKU JOCTOBEPHBIX U MaIOBEPOSTHBIX
COOBITHII B OKpYXKAalOIIeM MHUpPE W B JKMU3HHU; 3HAKOMCTBO C TIOHSTHEM
HE3aBHCHUMBIX COOBITUN; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCET U €ro
POJIBIO B MAaCCOBBIX SIBICHUSX

YMeHnue BbIOMpaTh NOAXOASIINN U3YUYEHHBIH METO JUIsl PELLICHUs 3aauu,
IPUBOJIUTH TPUMEPbl MAaTEMaTHUECKUX 3aKOHOMEPHOCTEH B IIPUPOAE H
JKU3HHM, PaCIO3HaBaTh IIPOSIBICHUE 3aKOHOB MAaTEMAaTHKU B HMCKYCCTBE,
ONMCHIBATh OTIEJIBHBIE BBIJAIOLIMECS PE3YNbTAThI, IOJYYEHHBIE B XOJE
pa3BUTUS MATEMATHKN KaK HAayKH, IPUBOJAUTH IPUMEPHI MaTEMAaTUYECKUX
OTKPBITHI U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPUH




HEPEYEHbDb 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA
OI'D 1O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

1

Uuncna 1 BEIUKUCICHUS

1.1

HaTypaJ'IBHBIC U LCJIbIC YHCIIA. HpI/I3HaKI/I JCIIMMOCTH L CJIBIX YHUCEI

OOBIKHOBEHHBIE U JICCSITHYHBIE APOOH, MPOIIEHTHI, OECKOHEYHBIC IEPHUOTNICCKUE

1.2 1pob
1.3 PanyonanbeHble yncna. ApupmeTnyeckue onepanmy ¢ palioHaIbHbIMU YHCIIaMHU
1.4 JetictButenbHble 4HCiIa. ApuPMETHYECKHE ONEpanuu C JACHCTBUTEILHBIMHU
YyHClIaMU
15 [Ipubnmxénnnie BBIMHCJICHNS, NPABHIA OKPYIVICHUS, NPUKMIKA U OLEHKA
pe3ysbTara BBIYMCICHUN
2 Anrebpanyeckue BhIpaKeHUs
2.1 BykBeHHbIE BbIpaXKEHUs (BBIPAKEHUS C IEPEMEHHbBIMHU)
29 Crenenp ¢ nenbiM mokasareneM. CTeneHb € palUOHAJIbHBIM IOKa3aTeseM.
) CBolicTBa CTENIEHU
2.3 MHorouseHsl
2.4 Anrebpanueckas 1poOb
25 Apudmernueckuit KOpeHb HaTypaibHOH creneHu. [leiicTBus ¢ apupMeTHUECKUMU
KOPHSIMHM HaTypaJbHON CTENEHU
3 YpaBHEeHUs U HEpaBEHCTBA
31 Hensie n JIpOOHO-pallOHaNbHbIe ypaBHEHUs. CHCTEMbl U COBOKYITHOCTH
ypaBHEHUH
39 Hensle u npoGHO-panvioHanbHble HepaBeHCTBAa. CHCTEMBI UM COBOKYIHOCTHU
HEPABEHCTB
3.3 Perrenne TekCTOBBIX 3a7a4
4 YucnoBble NOCIEN0BATENBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MOCIIEI0BATEILHOCTEH
49 Apudmernueckass M reoMerpudeckas mporpeccud. @Dopmyna  CIOKHBIX
IIPOLIEHTOB
5 DyHKIMHU
Oynk1us, cnocoOsl 3ananus GyHkiuu. ['paduk Gynkun. O6nacTs onpeaeneHus
U MHOXecTBO 3HaueHud QyHkumu. Hymu  ¢dyaxouu.  [IpomexyTtku
5.1.  3HakomocTostHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIUH. MakcUMyMBbl |
MUHUMYMBl QyHkuu. HanGomnpinee W HauMmeHblllee 3HaYeHHE (DYHKIMU Ha
IIPOMEXKYTKE
6 KoopaunaTs! Ha psIMOil U MIIIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlexapToBbl KOOPAMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTprueckue GUrypsl 1 UX CBOMCTBa
7.2 TpeyroapHuK
7.3 MHOroyrojapsHUKH




7.4

OKpY>KHOCTb U KPYT

7.5 N3MmepeHne reoMeTpuueCcKuX BEJIMYHH
7.6 Bekropsl Ha TII0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padsr




