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PABOYAS ITPOT'PAMMA YYEBHOI'O ITPEJIMETA «MATEMATHKA:
AJITEBPA. TEOMETPHS», 9 KIIACC

Pabouas mporpamma yde6HOro mpeamera «Matemaruka: Anrebpa, ['eomerpusi», 9 kmacc
COCTaBJIEHA B COOTBETCTBHM C (heiepalibHbIM rOCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM
OCHOBHOI0 001ero o0Opa3oBaHUss M OCHOBHOH 00pa30BaTENbHOM HPOrpaMMOl OCHOBHOIO
obmero oopazoanus MbY «lllkoma Ne 70».

IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O TIPEJIMETA
«MATEMATHUKA: AJI'EBPA, TEOMETPUS», 9 KIIACC

JInyHOCTHBIE pPe3yJIbTaThI:

1. Bocnutanue poccHMCKOW TpaKAAHCKOW MJIEHTUYHOCTH: IMATPUOTU3M, YBAXKEHHE K
OtedecTBy, MPOLIIOE M HACTOSIIEE MHOTOHALIMOHAJIBHOIO Hapoja Poccum; oco3Hanue cBoen
STHUYECKOM ITPUHAIJICKHOCTH, 3HAHUE UCTOPUH, SA3bIKA, KYJIBTYPBI CBOETO HApO1a, CBOErO Kpas,
OCHOB KYJIBTYPHOI'O HacjeIus HaponoB Poccum M 4enoBedYecTBa; yCBOCHHE I'yMaHUCTUYECKHX,
JEMOKPATUYECKUX U TPAJUIIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHATIHLHOTO POCCHICKOTO O0IIEeCTBa;
BOCIIMTAHHUE YYBCTBAa OTBETCTBEHHOCTH U J0JIra nepex PonnHoi;

2. ®opMUpPOBAaHNUE OTBETCTBEHHOI'O OTHOILIEHHUS K YYEHHIO, TOTOBHOCTU U CIOCOOHOCTH
00yyaroIuxcst K CaMOPa3BUTUIO M CaMOOOpPA30BaHMIO Ha OCHOBE MOTHBALlMU K OOYYEHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TOCTPOCHMIO JallbHEHIIEH WHAMBHUIYAIbHON TPAaeKTOPUU
o0Opa3oBaHus Ha 0a3e OPUEHTHUPOBKU B MUpE Mpodeccuil 1 NpoecCuoHaNbHbIX MPEANOYTEHUH,
C Y4YeTOM YCTOWYHMBBIX II03HABATEIILHBIX HWHTEPECOB, a TaK)Ke Ha OCHOBE (OPMHPOBAHUS
YBa)XXUTEJIbHOTO OTHOLIEHUS K TPYly, Pa3BUTHUS OIbITA YYACTHS B COLIMAIILHO 3HAYUMOM TPY/IE;

3. ®opmHpOBaHUE LEJIOCTHOTO MHPOBO33PEHMS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO pa3BUTUSl HAyKM M OOLIECTBEHHOW IPAKTUKM, YUUTHIBAIOLIETO COLMAIBHOE,
KYJIbTYPHOE, SI3bIKOBOE, TyXOBHOE MHOT00Opa3ue COBPEMEHHOT0 MUPAa;

4. dopMupoBaHHE OCO3HAHHOIO, YBa)KUTEJIBHOTO M JIOOPOXKENaTeIbHOIO OTHOIIEHUS K
JIpYyroMy 4YeJlOBEKY, €r0 MHEHHIO, MHPOBO33PEHHIO, KYJIbTYpe, S3BIKY, BEpe, I'PaKJaHCKOU
MO3ULIMH, K UCTOPUH, KYJIbTYpE, PEIUTUH, TPAJULIUAM, A3bIKaM, IEHHOCTAM HapoaoB Poccuu u
HapoJOB MHpA; TOTOBHOCTH M CHOCOOHOCTH BECTH AMAJIOT C JIPYTHMMH JIIOJAbMHM M JOCTUTaTh B
HEM B3aUMOIIOHMMAaHUS;

5. OcBoeHue colnaabHbIX HOPM, IIPABUJI TOBEACHUS, pojieil U (OpM COI[MAILHOM KU3HU B
rpymnmnax 1 coo0IecTBax, BKIKOYask B3pOCIble U COLMAIbHbIE COOOIIECTBA; y4acTHE B IIKOJIEHOM
CaMOYIPABJIEHUU U OOIIECTBEHHOM >KM3HHM B IpejesaX BO3PACTHBIX KOMIIETEHIMH C Y4eTOM
PETHOHANBHBIX, 3THOKYJIBTYPHBIX, COLIUANBHBIX 1 SKOHOMHUYECKUX OCOOCHHOCTEH;

6. Pa3BuTHe MOpaIbHOTO CO3HAHUS U KOMIIETEHTHOCTH B PELIEHUH MOPAJIbHBIX MPOOIeM
Ha OCHOBE JIMYHOCTHOTO BBIOOpa, (POpMHUpOBaHME HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O
MOBE/IEHNUS, OCO3HAaHHOTO U OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHBIM IOCTYITKAM;

7. ®opMHpOBaHNE KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B OOIIEHUH M COTPYIHUYECTBE CO
CBEpCTHUKAMH, JE€TbMHM CTapliero M MIAJUIEr0 BO3pacTa, B3pOCIBIMH B  Ipolecce
00pa3oBaTeNbHON, OOLIECTBEHHO MOJIE3HOM, yueOHO-UCCIe10BaTeNbCKON, TBOPUECKON M APYrHX
BHJIOB JI€SATEIBHOCTH;

8. ®opMHpOBaHUE LIEHHOCTH 3[J0POBOTO U 0€30MacHOro o0pasa >KU3HU; YCBOCHHUE MPABUI
WHAUBUAYAJIbHOTO M KOJIJIEKTUBHOTO O€30M1acHOrO IMOBEAEHHUS B YPE3BBIYAMHBIX CHUTYAlMSIX,
YIpOXKaKOLUX KU3HU U 3J0POBBIO JIFOAEH, TPAaBUII IIOBEACHNS HA TPAHCIIOPTE U HA JOpOrax;

9. @opMHpOBaHHE OCHOB 3KOJOTHYECKOW KYJIBTYPHl COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTMYECKOTO MBILIJICHUS, PAa3BUTHE OIBITA JKOJOTMYECKH OPUEHTUPOBAHHOU
pedIIeKCUBHO-OIIECHOYHON U MPAKTUYECKOM NEATENbHOCTH B )KU3HEHHBIX CUTYaIUsX;

10. Oco3HaHue 3HaYeHHsS CEMbU B JKU3HU 4YEJOBEKAa M OOIIeCTBa, MPUHATHE IIEHHOCTH
CEMEHHOM KU3HU, YBAKUTEIHHOE U 3a00TIMBOE OTHOIICHUE K WICHAM CBOEH CEMbH;



11. Pa3BuTue S3CTETHMYECKOIO CO3HAHHMS YE€pe3 OCBOCHHE XYI0KECTBEHHOTO HACIIEIHs
Hapos10B Poccuu u Mupa, TBOPUECKOH ACSITEIBHOCTA 3CTETUYECKOTO XapaKTepa.

MeTtanpeameTHble pe3yJibTaThl:

1) yMmeHHe CaMOCTOSTEIBHO ONpPENENsATh LEeIW CBOEro OOydYeHHs, CTaBUTh U
(bopMynupoBaTh JUIsl ce0sl HOBBIE 3a/laul B yueOe U IO3HABATEIIbHON AEATENbHOCTH, pa3BUBATh
MOTHBBI U HIHTEPECHI CBOEH [103HABATEIIBHOM EATEIbHOCTH;

2) yMeHHE CaMOCTOATENIBHO IUIAHUPOBaTh IIyTH JOCTHXKEHUs IieNeil, B TOM 4ucie
IbTEpPHATHUBHBIE, OCO3HAHHO BBIOMpATh Hanbosee 3 (eKTUBHBIC CIOCOOBI pelIeHus y4eOHBIX U
IIO3HABATEJIBHBIX 33134,

3) yMeHHE COOTHOCHUTBH CBOM JEHCTBUS C IUIAHUPYEMBIMH PE3YyJbTaTaMH, OCYILECTBIATh
KOHTPOJIb CBOEH JEATEIILHOCTH B NPOILECCE JOCTHKEHUS pe3yibTara, ONpPEIeNsTh CIO0COOBI
JeMCcTBUI B paMKax IPEAJIOKEHHbBIX YCIOBUM U TpeOOBaHUI, KOPPEKTUPOBATh CBOU JIEHCTBUS B
COOTBETCTBUU C U3MEHSIOLLECHCS CUTYyallUEH;

4) yMmMeHME OLCHMBATH IIPABMJIBHOCTb BBINOJHEHMsS Y4eOHOM 3ajnaud, COOCTBEHHBIE
BO3MO>KHOCTH €€ PEILCHUS;

5) BiajgeHue OCHOBAaMHM CaMOKOHTPOJIS, CaMOOLIGHKM, TPUHATHA pelIeHud u
OCYIIIECTBJIEHUS! OCO3HAHHOT'O BbIOOpA B YUEOHOI U 1103HABATENbHON JAESITEIbHOCTH;

6) yMeHHE OHIpeIensATh IOHATUS, CO3/1aBaTh OOOOLIEHMS, YCTAHABJIMBATH AHAJOIMH,
KJIaccu(pUIMpPOBaTh, CAMOCTOSTEIBHO BBHIOMPATh OCHOBAHUS M KPUTEPUH ISl KJIaCCHU(PUKAIUH,
YCTaHABIMBAaTh IPUYUMHHO-CIEICTBEHHBIE CBSA3H, CTPOMTHb JIOTMYECKOE PpacCyXICHHE,
YMO3aK/II04eHNE (MHIYKTUBHOE, IEAYKTUBHOE U 110 AHAJIOTUH) U JIEJIaTh BbIBOIBL;

7) yMmeHHe cO3/1aBaTh, NPUMEHATh U NPEoOpa3OBbIBaTh 3HAKM M CHMBOJIBI, MOJEIU M
CXEMBI JIJIsl pEeLIeHHs Y4eOHbIX U II03HABaTENbHbIX 3a/1a4;

8) CMBICIIOBOE UTEHHUE;

9) ymMeHue OpraHM30BBIBATH Y4€OHOE COTPYIHHMYECTBO M COBMECTHYIO NESTEIBHOCTH C
YUUTENEM U CBEPCTHUKAMU; paboTaTh UHAMBUYaIbHO U B IPYIIIE; HAXOAUTh OOIIee pelieHne u
paspematb KOHQIMKTHI HA OCHOBE COTJIACOBAHUS MO3UIMNA U y4eTa HHTEPECOB; (OPMYIUPOBATH,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

10) ymeHHe OCO3HAaHHO HCIOJIb30BaTh PEUYEBBIC CPEACTBA B COOTBETCTBUHU C 3aJaycit
KOMMYHHMKAIIMM /ISl BBIPQKEHUS CBOMX YYBCTB, MbICIEH M MOTpeOHOCTEH; IMJIaHWPOBAaHUS U
peryJsiluA CBOEH NEATEIbHOCTH; BJIAJICHUE YCTHOM M NMHCBbMEHHOM PEYbI), MOHOJIOTMYECKOU
KOHTEKCTHOW PEYbIO;

11) ¢opMupoBaHue u pa3BUTHE KOMIETEHTHOCTH B 00JacTH HCIOJIb30BAHUS
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TE€XHOJIOTHI; pa3BUTHE MOTHBAllMM K OBJIAJICHUIO
KYJIbTYPOH aKTUBHOTO MOJIb30BaHUS CIOBAPSIMU U JPYTUMHU TOMCKOBBIMU CUCTEMAaMU;

12) ¢hopmupoBaHue U pa3BUTHE HKOJOTHUYECKOTO MBILIUIEHUS, YMEHUE NMPUMEHATh €ro B
MO3HABATEJIIbHON, KOMMYHHMKaTHUBHOW, COLMAJIbHOM TMpaKTUKE U  MpodeccrnoHalIbHOI
OpHUEHTAIINH.

IIpenmeTHbIe pe3yJibTaThI:

1 ) (I)OpMI/IpOBaHI/Ie HpeI[CTaBJ'IeHI/Iﬁ O MATeMaTHKE KakK O MCETOAC IIO3HaHUsAd
I[GﬁCTBHTGHBHOCTPI, MO3BOJIAIOIMIEM OMMUCBIBATE U U3Yy4aTh PCAJIbHBIC ITPOLECCHI U ABJICHUA:

® OCO3HAHHUC POJIM MATCMATHUKU B PA3BUTHU Poccun u MHpa,

® BO3MOXHOCTb INPHUBCCTHU IIPUMCPLHI U3 OTE€YECTBEHHOM WU BCCMI/IpHOﬁ HCTOpUN
MaTEMAaTHYCCKUX OTKpBITI/Iﬁ " X aBTOPOB;

2) Pa3sBUTHC yMCHI/Iﬁ pa6OTaTL C y‘le6HBIM MATEeMAaTHYCCKUM TCKCTOM (aHaJ'II/ISI/IpOBaTB,
H3BJICKATh HCOGXO):[I/IMYIO I/IH(I)OpMaI_II/IIO), TOYHO U TIPaMOTHO BbIPpAKATb CBOU MBICIH C
IMPUMCHCHUEM MaTeMaTHIeCKOM TEPMHUHOJIOTUN W CUMBOJIMKH, IPOBOJUTH Knaccn(bnxaupm,
JJOTHUYCCKHUC O6OCHOBaHI/ISI, J0Ka3aTCJIbCTBA MaTCMAaTUYCCKUX YTBep)KHeHHﬁZ

® OIICPUPOBAHUC TIOHATHAMH: MHOXCECTBO, OJJICMEHT MHOXECTBA, ITOAMHOKECTBO,
MNPUHAJICKHOCTD, HAXOXKACHUC ICPCCCUCHU, O6’be,HI/IHeHI/IH IIOAMHOKECTBA B HpOCTGfIIJ.IPIX
CUTyalusiIX;

¢ DPCIICHHC CIOXKCTHLBIX 3a/la4 Pa3HbIX THUIIOB HA BCC apI/I(I)MCTI/I‘{eCKI/Ie ﬂeﬁCTBHH;



e [PUMEHEHHUE CII0co0a MOUCKA PEIEeHUs 3aJaul, B KOTOPOM PacCyXJI€HHE CTPOUTCS OT
YCJIOBHS K TPEOOBAHMIO MIIH OT TPeOOBaHUS K YCIIOBHIO,

® COCTaBJICHHE IUIaHA PELIEHUS 3a/1auM, BBIIEICHUE ATAIOB €€ PELIEHUS, HHTEPIpETaLHs
BBIUMCIIUTEIBHBIX PE3Y/IbTATOB B 33]1a4€, UCCIICOBAHKE [TOJIyYEHHOT'O PELICHMS 3a/1a4U;

® HAXOXJCHHE IPOLEHTA OT 4YHUCJA, YHACIA [0 IPOLEHTY OT HEro, HAaXOKICHUS
IIPOLIEHTHOTO OTHOILEHUE JBYX YUCEJI, HAXOKAEHHUS ITPOLIEHTHOIO CHI)KEHUS WU IPOLIEHTHOTO
HOBBILICHUS BEJINYUHBL;

® pCIIEHUE JIOTHYECKUX 3a/1a4;

3) pa3BuTHE MNPEACTaBIECHUN O YUCIE M YUCIOBBIX CUCTEMax OT HATYpaJbHBIX M0
JEHCTBUTENBHBIX 4YHCEJ; OBJIAJEHUE HaBbIKAMM YCTHBIX, NMHCbMEHHBIX, MHCTPYMEHTAJIBHBIX
BBIYMCIICHHI:

e OIEpUPOBAHUE MOHATHIMU: HATYPAJIbHOE YHCIIO, IIEJI0€ YHCIIO0, OOBIKHOBEHHAS IPOOb,
JeCcATUYHAsA APOOb, CMEIIAHHOE YHCII0, PAIlHOHAIBHOE YHCII0, HPPALIIOHAIEHOE YHCIIO;

® JICIIOJIb30BAaHHUE CBOMCTBA YKCEI U 3aKOHOB apU(PMETHUECKUX ONepalvii ¢ YUCIaMu Ipu
BBINIOJTHEHUH BBIYMCIICHUI;

® HCIOJIb30BaHUE MPU3HAKOB JCIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUN BBIYUCICHUN
Y PELICHUH 3a/1ay;

® BBINOJHEHUE OKPYIJIEHUS YKHCE B COOTBETCTBUM C IIPaBUIIAMU;

® CpPaBHEHME YHCEI;

e OIICHMBAHME 3HAYEHUS KBAJPATHOTO KOPHS U3 MOJIOKUTEIBHOTO LIEI0r0 YUCIa;

4) oBiazeHuE CUMBOJIbHBIM SI3BIKOM ajreOpbl, MpUeMaMH BBINOJIHEHUS TOXJIECTBEHHBIX
npeoOpa3oBaHull BBIPAXEHUM, pEIIeHUs] YpaBHEHHUH, CUCTEM ypaBHEHUM, HEPABEHCTB U CUCTEM
HEPAaBEHCTB; YMEHHs MOJIEIMPOBATh pEalbHbIE CUTYallud Ha S3bIKE aireOpbl, HCCIEN0BaTh
IIOCTPOCHHbIE MOJIEIM C MCIIOJIb30BAaHUEM ammapara anreOpbl, MHTEPIPETUPOBATh MMOIy4YEHHBIN
pe3yJibTar:

® BBIIOJHEHHE HECIOXKHBIX MPeoOpa3oBaHUM I BBIUMCIEHUS 3HAYEHUH YHMCIOBBIX
BBIPQXCHUM, COJIEp)KalMX CTEINEHH C HaTypajJbHBIM II0Ka3aTejaeM, CTEIEHH C LEJIBIM
OTpULIATENIbHBIM [10Ka3aTeJeM;

® BBIIOJHEHHUE HECIIOKHBIX MPeo0pa3oBaHUM LEIbIX, APOOHO PALlMOHATIBHBIX BBIPAXKEHUH
U BBIPQXEHUH C KBaJpaTHbIMU KOPHSMH; pacKpbIBaTb CKOOKH, HPUBOAUTH IOAOOHBIE
claraemble, UCIOIb30BaTh (GOPMYJIIbl COKPAILIEHHOTO YMHOKEHUS;

® pCLICHUE JIMHEHHBIX W KBAJPAaTHBIX YpPaBHEHUH M HEPABEHCTB, YPAaBHEHUH H
HEPABEHCTB CBOJAIIUXCS K JIMHEWHBIM WJIM KBaJpaTHBIM, CUCTEM YypaBHEHUN U HEpPABEHCTB,
n300pakeHNe pelieHni HepaBeHCTB U MX CHCTEM Ha YHCIIOBOM MPsIMOH;

5) oBnazeHue cUCTEMOM (PYHKIMOHAIBHBIX IMOHSITHH, pa3BUTHE YMEHHUS HCIOJIb30BaTh
(byHKLIMOHATBHO-TpaUUecKre MpeICTaBIeHHUs JUIsl pEIleHUs Ppa3IMyHbIX MaTeMaTHYeCKHX
3a/1a4, JUIsl ONUCAHMs U aHaJIN3a pealbHbIX 3aBUCUMOCTEH:

e OIpeC/IeHUE IIOJOKEHUS TOYKHM II0 €€ KOOpAMHATaM, KOOpAMHATHI TOYKU IO €€
MIOJIO’KEHHUIO Ha IUIOCKOCTH;

® HaxXOXJAEHHE MO TrpapuKy 3Haue€HUM (QYHKIMM, OOJACTH OIpeAeTeHHsl, MHOKECTBa
3HaueHUM, HyJaell (YyHKUUH, MPOMEXYTKOB 3HAKOMOCTOSHCTBA, MPOMEXYTKOB BO3pacTaHUs U
yObIBaHUs, HAUOOJBILIEr0 U HAUMEHBIIETO 3HaYeHUs (QYHKIINH;

e 10ocTpoeHue rpaduka TMHEHHON U KBaJApaTUYHON (YHKIIHIA;

e omepupoBaHne Ha  0a30BOM  ypOBHE  MOHATUSMHU:  TOCJIEIOBATENbHOCTD,
apudmeTnyeckas nporpeccusi, reoMeTpuieckas mporpeccus;

® JICIIOJIb30BAaHHE CBOMCTB JIMHEHHON M KBaJIpaTU4YHOM (YHKUMH W UX TpapuUKOB MpH
pELIeHUHU 3aJ1a4 U3 IPYTUX YUeOHBIX TPEIMETOB;

6) oBlaJileHMEe T'E€OMETPUYECKHM SI3bIKOM; pa3BUTHE YMEHMSI HCIIOJIb30BATh €ro JUis
ONMCAaHUA TPEAMETOB OKPYXKAIOLIETO MHPA; Pa3BUTHE INPOCTPAHCTBEHHBIX IPEICTABICHUM,
M300pa3uTeIbHBIX YMEHUH, HABBIKOB T€OMETPUUYECKUX MOCTPOCHHIA:

e OIEpUPOBAaHUE MOHATUAMHU: (QUrypa, TOUKA, OTPE30K, MpsimMas, JIyd, JIOMaHas, yroi,
MHOT'OYTI'OJIbHUK, TPEYTOJbHUK U YETHIPEXYTOJbHUK, IPIMOYIOJbHUK U KBaJpaT, OKPYKHOCTb U
KpYT, IPsIMOYTOJIbHBIN Mapajuienenunes, Ky0, map; n300pakeHue u3ydaembix GUryp oT pykd U
C TIOMOIIBIO JIMHENKU U LIUPKYIIS;



e BBIIOJIHEHUE WM3MEpPEHUs JUIMH, pPAacCTOSHMM, BEJIWYMH YIJIOB C  IOMOIIBIO
WHCTPYMEHTOB ISl U3BMEPEHUN JUIMH U YIJIOB;

7) dopMupoBaHHE CHUCTEMATHYECKUX 3HAHUW O TUIOCKUX (QUTypax M HMX CBOHCTBAx,
MIPEACTABJICHUI O MPOCTEHIINX MPOCTPAHCTBEHHBIX TEJIaX; PA3BUTUE YMEHUN MOJEIUPOBAHUSA
pealbHBIX CHUTyalluld Ha $3bIKE TIE€OMETPUHU, HCCIEAOBAaHUSA IIOCTPOCHHONW MOJEIU ¢
UCIIOJIb30BAaHUEM TE€OMETPUYECKHX TMOHIATHA W TeopeM, ammapara aiureOpbl, pelmeHHus
F€OMETPUYECKHUX U NTPAKTUYECKUX 3a/au:

e ornepupoBaHre Ha 0A30BOM ypOBHE MOHATHUSAMHU: PABEHCTBO (PUTyp, MapalIeIbHOCTh U
NEPHEHANKYIISIPHOCTD MIPSIMBIX, YTJIbl MEKY NPSAMBIMH, IEPIEHIUKYIISAP, HAKIOHHAS, IPOCKLNS;

® IIPOBEICHUE J0KA3aTEIbCTB B TEOMETPUH;

e omepupoBaHHE Ha 0a30BOM YpOBHE MOHATUSIMH: BEKTOp, CyMMa BEKTOPOB,
IIPOU3BEJICHNE BEKTOPA Ha YKCIIO, KOOPAUHATHI HA IIJIOCKOCTH;

® pelleHUE 3a/ady Ha HaXOXKICHHE T'€OMETPUYECKUX BEJIMYMH (UIMHA M PACCTOSHHE,
BEJIMYMHA YyIJIa, TUIOIIA/Ib) 0 o0pa3laM WK alropuTMam;

8) oBIazeHHE MPOCTEHIIMMHU CIIOCOOAMHU TIPEACTABICHUS M aHAIU3a CTATHCTUYECKHUX
JTaHHBIX; (OpMHpOBaHHE NPEICTABICHUN O CTATUCTHUYECKUX 3aKOHOMEPHOCTAX B peajbHOM
MHUpE M O pa3IMyYHBIX CIO0CO0aX MX HM3YYEHHUS, O MPOCTEHIINX BEPOATHOCTHBIX MOJIEIAX;
pa3BUTHE YMEHUH H3BJIEKaTh MH(OpPMALMIO, MPEICTaBICHHYIO B TaOJHIaX, Ha JHarpamMMax,
rpaduKax, ONMCHIBATh M aHAJTH3UPOBATH MACCHBBI YUCIIOBBIX JaHHBIX C TIOMOIIBIO MOIXOISIINX
CTaTUCTUYECKUX  XAPAKTEPUCTHK, HCIOIb30BaTh IOHUMAHHE BEPOSTHOCTHBIX CBOMCTB
OKPY’KaIOIKX SBJICHUN IIPU IPUHATUU PEILICHUN:

e (dopMupoBaHHE TPEACTABICHUS O CTATUCTUYECKHX XapaKTePUCTHKaX, BEPOATHOCTH
CIIy4aifHOTO COOBITHS;

® pelIeHUE NPOCTEUIINX KOMOMHATOPHBIX 3a/1a4;

® omnpejeeHue OCHOBHBIX CTATUCTUYECKUX XapaKTePUCTUK YMCIOBBIX HAOOPOB;

® OIICHMBAHME U BBIUMCICHHUE BEPOATHOCTH COOBITHS B MPOCTEUIINX CIyYasiX;

® HanUMyue MPEACTaBICHUS O pOJIM NPAKTUYECKH JIOCTOBEPHBIX MU MAaJOBEPOSTHBIX
COOBITHIA, O POJIK 3aKOHA OOJIBIIIUX YUCENl B MACCOBBIX SIBICHUSX;

® yMEHUE CpPaBHHBATb OCHOBHBIE CTATHCTMYECKUE XapaKTECPUCTHKH, IIOJIYYCHHBIE B
IIPOLIECCE PEUICHUS IPUKIAAHON 3a4a41, U3YUEHUS PEAIBHOTO SIBICHUS;

9) pa3BuTHE YMEHUN MIPUMEHATh U3yYEHHbIE MOHATHS, PE3yIbTAThl, METObI JUISl PEIICHUS
33/1a4 IPAKTUYECKOIO XApaKTepa M 3a4ad W3 CMEXHBIX JHUCHMIUIMH C HMCIOJIb30BAHUEM IPH
HEOOXO/IMMOCTH CIIPAaBOYHBIX MAaTEepPHAJIOB, KOMIBIOTEPA, MOJIb30BATHCS OLEHKOW U MPUKUAKON
IIPU IIPAKTUYECKUX pacyeTax:

® PAaCHO3HABAHME BEPHBIX U HEBEPHBIX BBICKA3bIBAHUMN;

e OLCHUBAHME PE3YyJIbTATOB BBIUUCICHUN IIPU PELICHUH ITPAKTUYECKUX 3a/1a4;

e BBINNOJIHEHUE CPABHEHUS YHCEIl B PEAIbHBIX CUTYAIUsX;

® JCIIOJIb30BAHNUE YMCIIOBBIX BBIPAKEHUW IIPU PELICHUM NPAKTUYECKUX 3a7ad U 3a]1a4 U3
JIPYTUX y4eOHBIX NPEAMETOB;

® pelIeHue NMPaKTHUECKUX 3ajay ¢ MPUMEHEHHEM IPOCTEHIINX CBOMCTB (uryp;

® BBINOJHEHHUE MPOCTEUIINX MOCTPOCHUH U M3MEPEHMIH Ha MECTHOCTH, HEOOXOAUMBIX B
peanbHON KU3HU.

Jlns cnenbix U c1aOOBUASIINX 00YYarOIIUXCS:

e BRBIAJICHUE TMpABWIAMHU 3alllMCH MaTeMaTH4YecKHX (OpMYN U CIEHHUATbHBIX 3HAKOB
penbedHO-TOYeuHOM cucTteMbl 0603HaueHwui JI. bpaiins;

® BJAJIEHHE TAKTHIbHO-OCSA3aTEIbHBIM CIOCOOOM  OOCHEIOBAHHUS U BOCHPHUSITHS
penbedHBIX H300paKEHUH MPEeIMETOB, KOHTYPHBIX H300pakKeHHH reoMeTpuuecKkux (uryp u
T.IL.;

® yMEHHE 4YHUTaTh peibepHble Tpa@UKU 3JIEMEHTapHbIX (QYHKIMH Ha KOOPAMHATHOM
IUIOCKOCTH, TPUMEHSATH CIIEIHaIbHBIE IPUCIIOCOOIEHHS VI PETbeHOTr0 YepUESHHUS.

st 0O6ydaromuxcsi ¢ HapyUeHUSIMU OITOPHO-/IBUTaTeNIbHOTO anapara:



® BJIaJICHUE CIELHUAIBHBIMU KOMIBIOTEPHBIMU CPEICTBAMM IIPEICTABICHUS W aHaIH3a
JAHHBIX U YMEHHUE MCIOJb30BaTh IIEPCOHAIBHBIE CPEACTBA AOCTYIA C YYETOM JBHUIaTEIbHBIX,
peYeIBUTATEIbHBIX U CECHCOPHBIX HAPYLICHUN;

YMEHUE UCIIOJIB30BATh IEPCOHANIBHBIE CPEICTBA JOCTYIIA.

BoinyckHuk HayYuTcs B 9 kiacce (/151 MCMOJIb30BAHUSA B OBCEIHEBHOI
JKN3HM U 00ecreyeHus1 BO3MOKHOCTH YCIEIIHOI0 NMPOI0JIKeHNsl 00pa30BaHus
Ha 0230BOM YpOBHe)

DJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYEeCKOM JIOTHKH

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATUSIMH: MHOXECTBO, 3JIEMEHT MHOXKECTBA,
MIOJAMHOKECTBO, TPUHAIJIEKHOCTD;

® 33/1aBaTh MHOKECTBA [IEPEUUCICHUEM UX JJIEMEHTOB;

® HAXOJUTh NIepecevyeHrne, 00bEAMHEHNE, TIOJJMHOKECTBO B MIPOCTEHIIINX CUTYAIUsX;

e omepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMH: OIpe/eieHHe, aKCuoMma, Teopema,
JI0Ka3aTelIbCTBO;

® [IPUBOJIUTH MPUMEPHI U KOHTPIPUMEPDI ISl IOATBEPKICHUS CBOMX BHICKA3bIBAHUMU.

B noBceHeBHOM KU3HM U IPH M3YYEHHUH JAPYIUX NPeIMETOB:

® UCIOJIb30BaTh TIpaduuecKkoe MPEICTABICHHE MHOXECTB JUISI OIHCAHHS PEATbHBIX
MIPOLIECCOB U SBJICHUM, PU PEIICHUH 3a/1a4 JPYTUX YUEOHBIX MPEIMETOB.

Yucaa

e OmnepupoBarh Ha 0a30BOM YpPOBHE MOHSITHSMHU: HATypajdbHOE YUCIIO, L0 YHUCIIO,
OOBIKHOBEHHast JpoOb, JAecATHYHas JpoOb, CMemaHHas Jpo0b, palHOHAIbHOE YHUCIIO,
apu@mMeTHuyecKuil KBaJlpaTHbIN KOPEHb;

® JICII0JIb30BaTh CBOMCTBA YKCEII U MTpaBUjia ACMCTBUIN NIPU BBINOJIHEHUN BBIYUCICHUN;

® LCII0JIb30BaTh MPU3HAKHU EIUMOCTH Ha 2, 5, 3, 9, 10 nipu BHINOJIHEHUN BBIYMCICHUN U
pelIeHUN HECIOXKHBIX 3a/1a4;

® BBINOJHATh OKPYIJICHUE PALIMOHAIIBHBIX YHUCET B COOTBETCTBUHU C MPABUIAMY;

® OLICHMBATh 3HAYEHNE KBAJAPATHOI'O KOPHS U3 MOJOKUTEIBHOTO LENIO0ro YUcia;

® pacro3HaBaTh PAllMOHAIbHBIE U UPPALMOHAIBHBIC YUCIIA,

® CpaBHUBATh YHUCIIA.

B noBceHeBHOM KU3HM U NIPU U3YYEHUH IPYTUX NPEeIMETOB:

® OIICHUBATH PE3YJIbTATHI BEIUUCICHUN MTPU PEIICHUU MPAKTUUECKUX 3a/1a4;

® BBLITIOJIHATH CPABHEHHE YHCEN B PEATIbHBIX CUTYAIUSX;

® COCTaBIISITh YMCIIOBBIE BBIPAXKEHUS NPHU PEHICHUH MPAKTHUYECKUX 3a/ad W 3aJad U3
JIPYTUX y4eOHBIX MPEIMETOB.

ToxnecTBeHHbIE IPe0OpPa30BaHUA

e BrInonHATH HECIOXKHBIE MpeoOpa3oBaHUS ISl BBIUMCICHHUS 3HAYCHHH YHCIOBBIX
BBIPDOKEHHM, COJEp)KAIIMX CTENEHH C HATypalbHBIM IIOKa3aTeJeM, CTENeHH C IEJIbIM
OTPHULIATENIbHBIM NTOKA3aTeNeM;

® BBITNOJHATh HECIOXXHBIE MPEOoOpPa30BaHUsSI IICJIBIX BBIPAXKEHUN: PACKPBIBAThH CKOOKH,
IPUBOJIUTH MOAOOHBIE CIIaraeMbI€;

® JCMOJb30BaTh (OPMYIBI COKPAIIEHHOTO YMHOXXEHHS (KBaapaT CYMMBI, KBajapaT
Pa3HOCTH, PA3HOCTH KBAAPATOB) JIJIsl YIIPOIICHUS BEIYMCICHUM 3HAUCHHU I BBIPAKEHUH;

® BBINONHATH HECJOXKHBIE MPEoO0pa3oBaHUS JIPOOHO-TMHEWHBIX BBIPAKEHUN U
BBIPAXKEHUM C KBaJpaTHBIMU KOPHSIMHU.

B noBcenHeBHOI KU3HU U NIPU U3YYEHUH IPYTUX MPEeIMETOB:

® [IOHUMAaTh CMBICII 3aMKCH YKCIIa B CTAHAAPTHOM BU/IE;

® OIeprpOBaTh HAa 0A30BOM YPOBHE TIOHITHEM «CTAaHIAPTHAS 3aIMUCh YHUCIIAY.

YpaBHeHHsI M HEPABEHCTBA

e OmepupoBaTh Ha 0a30BOM YpOBHE TMOHSATHUSMHU: PABEHCTBO, UYMCIOBOE PABEHCTBO,
ypaBHEHWE, KOPEHb YPaBHEHHUS, PEIICHHE YpaBHEHUsS, YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO,
pelIeHNe HEPABEHCTBA;

® IIPOBEPATH CIPABEITIMBOCThH YHCIIOBBIX PABEHCTB M HEPABEHCTB;



® pelaTh JIMHEHWHBIC HEPABEHCTBA W HECIOKHBIC HEPABEHCTBA, CBONAINMUECST K
JIMHEHHBIM

® pemIaTh CUCTEMBI HECIIOXKHBIX JIMHEHHBIX YPaBHEHUH, HEPABEHCTB;

® [IPOBEPSTH, ABJISIETCS JIM IaHHOE YHCIIO PEIIEHUEM ypaBHEHUsI (HEpaBEHCTBA);

e pelaTh KBaJpaTHble ypaBHEHUs 10 (hopMysie KOpHEN KBaJpaTHOIO yPaBHEHHUS;

e 11300pa)kaTh PELICHUS HEPABEHCTB U UX CUCTEM Ha YMCIIOBOW IIPSIMOH.

B noBceHeBHOM KU3HM M TIPM M3YYECHUH APYTUX NPeIMETOB:

® COCTaBJIATh M pellaTh JIMHEHHBIC YPABHEHUS IIPU PELICHUM 3a1ad, BO3HUKAIOIIUX B
JIpyrux y4eOHBIX MpeaMeTax.

DOyHKIUHA

e HaxoauTth 3HaueHue QyHKIIUH 110 3aJaHHOMY 3HaYEHHUIO apTyMEHTa;

® HaxXOAWTh 3HAUYEHUE APTyMEHTa IO 33JlaHHOMY 3HAYECHUIO (YHKIHMHA B HECIOXKHBIX
CUTYalLUsX;

® OIpeAeATh IOJIOKEHHE TOYKM II0 €€ KOOpJAMHATaM, KOOPAMHATHI TOYKM IO €€
IIOJIOXKEHHUIO Ha KOOPAWHATHOM IIJIOCKOCTH;

e 110 rpaUKy HaXOAUTh 00JIACTb ONPEAEICHHs], MHOXKECTBO 3HAUEHUH, HyIM (QyHKIUH,
IPOMEXYTKH 3HAKOIOCTOSHCTBA, IPOMEXYTKHA BO3pacTaHus M YObIBaHWSA, HauOoiblIee U
HalMEHbIIIee 3HaYeHUs (PyHKIUHY;

® CTPOUTH rpauK JIMHEHHON PYHKINY;

® IIPOBEPSATH, SABJISIETCS JIM JaHHBINA rpaduk rpadpukom 3amaHHOi (yHKIMM (JIMHEHHOM,
KBaJpaTUYHOM, 0OpaTHON MPONOPLUUOHAIBHOCTN);

® OIpeneisaTh NPUONIMKEHHBbIE 3HAYEHMs] KOOPAMHAT TOYKU NEepecedeHHs] rpaukoB
byHKIIUI;

e OIepupoBaTh Ha 0A30BOM YPOBHE MOHATUSAMMU: MOCIIEI0BATEIBHOCTD, apupMeTHIECKas
Iporpeccusi, reoMeTpuiecKas porpeccusl;

e pemaTh 3aJayd Ha MPOTPECCHM, B KOTOPbIX OTBET MOXKET OBbITh MOJYy4YeH
HEMOCPEACTBEHHBIM NOICUeTOM 0e3 mpuMeHeHUs (HopMyI.

B noBceHeBHOM KU3HM ¥ NIPH U3Y4YE€HUH APYTUX NPeJIMETOB!

® UCIOJb30BATh IPaUKU PEAIbHBIX MPOLECCOB U 3aBUCUMOCTEN Ul OINpElesIeHUs UX
CBOMCTB (HamOOJIbIIME M HAUMEHBIIUE 3HAUEHUS, NMPOMEXKYTKH BO3pAacCTaHUS U YObIBaHUS,
00J1aCTH MOJIOKUTENBHBIX U OTPULIATENIBHBIX 3HAYCHUN U T.11.);

® UCIOJIb30BaTh CBOWCTBA JMHEHHONW (QyHKIMM M ee TpaduK NpU pEHIeHUU 33134 U3
JIPYTUX y4eOHBIX MPEIMETOB.

CraTncTHKA M TEOPHS BEPOSITHOCTEH

e IMeTh npecTaBlIeHUE O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSATHOCTH CIy4aitHOTO
COOBITHS, KOMOMHATOPHBIX 3ajayax;

e pemiaTh NpocTeiine KOMOMHATOPHBIE 33a4l METOJOM NPSMOT0 M OPraHW30BAHHOTO
nepebopa;

® [IPEJICTABIIATh IaHHBIE B BUJIE TaOJIUL, TUarpaMM, rpaukos;

® yuTaTh UHPOPMAIIHIO, IPEACTABIECHHYIO B BUJI€ TaOIUIIbI, JUarpaMMbl, rpapuka;

® OIpEeNENsATh OCHOBHBIE CTATUCTUYECKUE XapAKTEPUCTUKN YHCIOBBIX HA0OPOB;

® OIICHMBAThH BEPOSITHOCTb COOBITUS B MPOCTEHIINX CIIydasix;

® IMETh MPEJICTaBIEHUE O POJIM 3aKOHA OOJIBIIMX YUCEN B MACCOBBIX SIBJICHUSX.

B noBceaHeBHO KU3HM U NIPU U3YYE€HUHU APYTUX NPeJIMETOB!

® OIICHMBAThH KOJMYECTBO BO3MOXHBIX BAPMAHTOB METOOM Mepedopa;

® METh MPE/ICTABICHUE O POJIM MPAKTUYECKU JJOCTOBEPHBIX U MaJIOBEPOSATHBIX COOBITHIA;

® CpaBHHBAaTh OCHOBHBIE CTATUCTHYECKHE XapaKTEPUCTHKH, MOIYYEHHbIE B IIpOIECcCe
peleHus MPUKIaJHON 3a/1a4M, U3YUEHUS] PEaJIbHOTO SIBJICHHUS;

® OILIGHUBATh BEPOSITHOCTb PEAIbHBIX COOBITUH U SBJICHUH B HECIOXKHBIX CHTYaLUAX.

TexcToBBIE 3a1a4H

e Pemarh HECIOXXHBIE CIOKETHBIE 3a/layd Pa3HBIX THUIOB Ha Bce apupMeTHYecKHe
JeHCTBUS,



® CTPOUTH MOJEJb YCJIOBUSA 3a7jau (B BUJE TAaOJIUIbI, CXEMBbI, pUCYHKA WJIM YPAaBHEHHUS),
B KOTOPOM JIaHBI 3HAYEHMS ABYX U3 TPEX B3aMMOCBS3aHHBIX BEIMYHH, C LIEJBIO TOMCKA PEIICHUS
3a/1a4u;

® OCYIIECTBIISITH CIIOCOO MOMCKA PEUICHHs 3a]]a4l, B KOTOPOM PAacCyXJICHHUE CTPOUTCS OT
yCIIOBHA K TPEOOBAHUIO MM OT TpeOOBAHUSA K YCIOBHUIO;

® COCTAaBJIATH IJIaH PELICHUS 33]1a4H;

® BBIJICIISATD ATAllbl PELICHUS 3a/1a4U;

® MUHTEPIPETUPOBATh BBIUMCINUTEIbHBIE PE3YNIbTATHI B 3a/1a4€, UCCIENOBATh [IOJIyYEHHOE
pelleHue 3a1auu;

® 3HATh PA3IMYUE CKOPOCTEH OOBEKTa B CTOSUEH BOJE, MPOTUB TEUCHHS M MO TEUCHUIO
peKu;

® pelaTh 3a/1a4M Ha HAXOKJIEHUE YacTH YMCIIa U YHUCIIa IO €ro YacTH;

e pelaTh 3a/1a4l pa3HbIX TUIOB (Ha padoTy, HA MOKYIKHU, HA JBUKECHHE), CBA3BIBAIOIINX
TPU BEJIUYHUHBI, BBIACIATH 3TU BEIMUYMHBI U OTHOIICHUS MEX1y HUMU;

® HaxOJWUTh NPOLEHT OT YHUCIA, YHCIO IO NPOLEHTY OT HEro, HaXOAWTh IPOLEHTHOE
CHIYKEHUE WM MPOLEHTHOE MOBBILIEHUE BETUYNHBI,

® peniaTh HECIO0XKHbIE JIOTMUECKUE 33Ja4l METOJIOM PaCCyKACHU.

B noBceHeBHOM KU3HM U NIPU U3YYEHUH APYTUX NPEeIMETOB:

® BBIJIBUTaTh THUIIOTE3bI O BO3MOKHBIX IMPEICIbHBIX 3HAYEHUAX HCKOMBIX B 3ajaue
BEJIMYUH (JIeTIaTh PUKUIIKY).

I'eomerpuueckne purypbi

e OnepupoBath Ha 0230BOM YPOBHE MOHATUSIMU T€OMETPUIECKUX PUTYD;

® U3BJICKATh HHPOPMAIMIO O TEOMETPUUYECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTexkax
B IBHOM BH/IE;

® [PUMEHSATH I pEIIeHUs 3aJady TeOMETpPUYEcCKHe (aKThl, €CIU YCIOBUS HX
MPUMEHEHHUS 3a]IaHbl B IBHOU (hopMme;

e pewmaTh 3aJaud Ha HAaXO0XKJIEHUE T'€OMETPUUYECKHUX BEIMYMH 10 oOpasuaM Wi
aJIropuTMam.

B noBceHeBHOM KU3HM U IPH M3YYEHHUH JAPYIUX NPeIMETOB:

® [CIIOJIb30BATh CBOWMCTBA TE€OMETPUYECKUX (GUIYp JIs PpEUIeHUs TUIOBBIX 3azad,
BO3HHMKAIOIIUX B CUTyalUsiX TMOBCEAHEBHOM JKM3HHU, 3aJad MPAKTUYECKOTO COJIECpKAHUSI.

OTHOmEeHust

e OnepupoBaTh Ha 0a30BOM YpOBHE MOHATHSMHU: PaBEHCTBO (DUTYp, paBHbIE (GUTYPHI,
PaBEHCTBO TPEYrOJbHUKOB, MAPAIEIbHOCTh MNPSAMBIX, MEPIEHIUKYISIPHOCTh MPSAMBIX, YIJIbI
MEXY MPSMBIMHU, IEPIICHANKYIISAP, HAKIIOHHAS, TTPOCKITHSI.

B noBceHeBHOM KU3HM U IPH M3YYEHHUH JAPYTUX NPeIMETOB:

® UCIOJb30BaTh OTHOUIEHMsSI JJIsi PEIIeHHs MPOCTEUINNX 3a/]ay, BO3HUKAIOIIUX B
peanbHON KU3HU.

HN3mepeHus u BbIYMCIEHUS

e BpINonHATP U3MEpPEHHE J[UIMH, PACCTOSAHHMM, BEIUYMH YIJIOB, C [OMOIIBIO
MHCTPYMEHTOB ISl U3BMEPEHUN JIIMH U YTJIOB;

e MpuMEHATh (QOopMyJbl NEepUMETpa, IUIOHMaAd U 00beMa, IUIOMIAJU TOBEPXHOCTHU
OT/IENIbHBIX MHOTOTPAHHUKOB IPY BBIYHMCIICHUSIX, KOT/Ia BCE JAHHBIE UMEIOTCS B YCIIOBUU;

e npuMeHsATh Teopemy [ludaropa, 0a30Bble TPUTOHOMETPUYECKUE COOTHOIICHMS JUIS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, IJTOMIAZAEH B MPOCTEUIIINX CIydasiX.

B noBcenHeBHOM KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

® BBLIYHCIATH PACCTOSHUS HA MECTHOCTH B CTAHJAPTHBIX CHUTYalUsX, IUIOMIATU B
MPOCTEHIINX CITydasiK, MPUMEHATh GOPMYIBI B MPOCTEHIIINX CUTYAIUSAX B IIOBCEIHEBHON KU3HHU.

I'eomeTpuyeckue NoCTpoeHust

e l1300pakaTh THUMNOBBIE TUIOCKHWE (GUTYPHI B (PUTYpHl B MPOCTPAHCTBE OT PYKH U C
MOMOUIbI0 HHCTPYMEHTOB.

B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:

® BBINOJHATH MPOCTEHIINE MOCTPOCHUS HAa MECTHOCTH, HEOOXOJMMbIE B peabHOM
KU3HHU.



I'eomeTpuyeckune npeodpazoBaHus

e CTpouts GUrypy, CAMMETPUYHYIO TaHHOU (PUTYpe OTHOCUTEIIBHO OCH U TOUKH.

B noBcenHeBHOM KU3HM M NIPH U3YYECHHHU APYTUX NPEIMETOB:

® pacro3HaBaTh JIB)KEHUE OOBEKTOB B OKPYXKAIOIIEM MUPE;

® pacro3HaBaTh CHMMETPHYHBIC (PUTYPHI B OKPY>KAIOIIEM MHpE.

BekTopbl M1 KOOPAUHATHI HA IVIOCKOCTH

e OnepupoBath Ha 6a30BOM YpOBHE MOHATUSIMH BEKTOP, CyMMa BEKTOPOB, IIPOU3BE/ICHUE
BEKTOpPA Ha YHUCJI0, KOOPAMHATHI HA IJIOCKOCTH;

® OMpeAeATh NPUOIMKEHHO KOOPINHATHI TOUKH MO ee N300pakKeHUI0 Ha KOOPAMHATHOM
IIJIOCKOCTH.

B noBceaHeBHOM KM3HM U NIPH W3Y4YEeHUH APYTUX NMPeAMETOB!

® HCIIOJIb30BATh BEKTOPHI JJI PELICHUs MPOCTEUIINX 3a7ad Ha ONpPENeSIEHUEe CKOPOCTH
OTHOCHUTEJIBHOTO JIBUYKEHUS.

HcTopust MaTeMaTUKHU

e OnucelBaTh OTAENIBHBIE BBIJAIOUIMECS PE3YJIbTaThl, MOJYYEHHBIE B XOJIE Pa3BUTHS
MaTEMaTUKHU KaK HayKH;

® 3HAaTh IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOH U
BCEMHUPHOH UCTOPHUEH;

® [IOHUMAaTh POJIb MATEMATUKU B pa3BuTUU Poccum.

MeTtoanl MaTeMAaTHKH

e BpiOupaTh NOAXOAIIMA M3YyYEHHBIH METOJM JUIsl PELICHUS] W3YYEHHBIX THUIIOB
MaTEeMaTUYeCKHUX 3a/1a4;

e JlpuBoauTh mpuUMEpPHl MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B  OKpYXKarolen
JEHCTBUTENBHOCTU U IPOU3BEICHUSAX UCKYCCTBA.

BbIyCKHMK IOJIy4YUT BO3MOKHOCTH HAYYHMThCS B 9 Kiacce s o0ecneyeHust
BO3MOKHOCTH YCIIEIIHOT0 MPOJ0JIKEHUs 00pa3oBaHus HA 02a30BOM U
yIJ1y0JIeHHOM ypOBHE

DJiIeMeHTbI TEOPUMH MHOKECTB U MATEMATHYECKOM JIOTUKH

o Onepuposamv NOHAMUAMU: ONpedeleHue, meopema, aKCuoma, MHOHICECMEBO,
Xapakmepucmuku MHONCECMBA, JJIeMeHm MHONCeCmsed, Nnycmoe, KOHeYyHoe U OeCKoHeuHoe
MHOHCECMB0, NOOMHONCECB0, NPUHAODIEHCHOCTb, BKII0UEHUe, PABEHCIBO MHONCECME,

® 1300padCamb MHOIHCECMBA U OMHOWEHUE MHONMCECME C NOMOUWbIO KPY2o8 Jiliepa,

® onpeodesims NPUHAOTIEHCHOCHb INEMEHMA MHONHCECMBY, 00bEOUHEHUIO U NepeceyeHUO
MHOHCECME;

® 300a8amMb MHONCECMBO C NOMOWBIO NEPEYUCTIeHUS INEMEHMO8, CI0BECHO20 ONUCAHUS,

® Onepuposamsv NOHAMUAMU: BbICKA3bIGAHUE, UCMUHHOCMb U JIOHCHOCb BblCKA3bI8AHUS,
ompuyaHue BbICKA3bIBAHUU, ONepayuu HAo BbICKA3LIBAHUAMU: U, UIU, He, YCIOBHble
BbICKA3bIBAHUS (UMNIUKAYULL),

® CIMPOUMb BbICKA3bIBAHUSL, OMPULAHUS BbICKA3bIBAHUI.

B noBcenHeBHOM KU3HM U NPU U3YyYEHUU APYTUX NPeIMeETOB:

® CIMpPOUMb YenoyKU YMO3AKIYeHUll HA OCHO8E UCHOIb308AHUSL NPABUTL IOSUKU,

® UCNONBL308AMb  MHOJICECMBA, ONepayuu ¢ MHOMICeCmeamu, ux epaguueckoe
npedcmasienue OJisi ONUCAHUS PealbHbIX NPOYECCO8 U ABIEHULL.

Yucaa

e Onepuposamsv NOHAMUAMU. MHONCECMBO HAMYPATbHBIX YUCET, MHONCECMEO UYeblX
yycen, MHOMCECMBO PAYUOHANbHBIX HUCEN, UPPAYUOHAIbHOE YUCIO, KBAOPAMHbIL KOPEHb,
MHOJCECMB0 OelicmBUMENbHbIX YUCE]l, 2EOMEeMPUYECKAsl URMEPNPemayus HamypaibHbiX, Yevlx,
PAYUOHATbHBIX, OCliCMBUMENbHBIX YUCE,

® NOHUMAMb U 0OBACHAMb CMBLCIL NOZUYUOHHOU 3aANUCU HAMYPATbHO20 YUCLA;

® GLINONHAMb BLIYUCIEHUS, 8 MOM YUCTe C UCNONb308AHUEM NPUEMO8 DAYUOHATbHBIX
B8bIYUCTEHUU,

® GLINONHAMb OKPY2leHUEe PAYUOHATbHBIX YUCETl C 3A0AHHOU MOYHOCMbIO,



® CpasHUBAMb PAYUOHATILHBLE U UPPAYUOHAIbHBLE YUCTA,

® nPedCmasisimed PAyUOHAILHOE YUCTO 8 8Ude 0eCAMU4HOU Opoou

® Ynops0oyU8ams YUC1d, 3aNUCAHHbLE 8 BUOe 0OLIKHOBEHHOU U OeCAMUYHOU OpoOU;

e naxooums HO/ u HOK yucen u ucnonv308ame ux npu peutenuu 3a0au.

B noBceHeBHOI KU3HM U IPU U3YYEeHUHU APYTUX NPeAMETOB:

® NPUMEHAMb NPABULA NPUOTIUINCEHHBIX BbIYUCTEHUN NPU PeUeHUU NPAKMUYecKux 3a0ay
U peweHuly 3a0ay Opy2ux yueOHvlX npeomMemos;

® 8bINOJIHAMb CPAGHEHUE PE3YIbMAMO8 8bIYUCTEHUL NPU PeueHUU NPAKMUYecKux 3a0ad,
8 MOM YUCTLe NPUOTUNCEHHBIX BbIYUCTEHUT,

® COCMABNAMb U OYEHUBAMb YUCTOBbLE BbIPAICEHUS NPU PeUleHUU NPAKMUYECKUX 3a0ad U
3a0a4 u3 Opyaux yueOHbvlX npeomMemos;

® 3aNuUCHIGaMb U OKPY2iAMb YUCTIO8ble 3HAUEHUS PealbHbIX GeIUYUH C UCNOTb308AHUEM
DA3HBIX CUCTEM UMepPEHUsL.

ToxnecTBeHHbIE IPe0Opa30BaHUA

e Onepupogamsv NOHAMUAMU CMENeHU C HAMYPATbHLIM NOKa3amenem, CmeneHu ¢ yeivim
ompuyamenbHulM NOKA3amenem;

® GLINONHAMbL NPEoOPA30BAHUA  YENbIX BbIPANCEHUll: Oelcmeus ¢ O0OHOYIeHAMU
(cnooicenue, 8vluUMAHUE, YMHOMNCEHUE), OeliCmeus ¢ MHO20UIeHAMU (CllodceHue, 8bluumanue,
VMHOOICEHUe);

® GLINONHAMb PA3NONCEHUEe MHO20YIEHO8 HA MHONCUMENU OOHUM U3 CHOCO008:
8blHeceHUe 3a CKOOKY, 2PYNNUPOBKA, UCNOIb308AHUE (YOPMYTI COKPAUIEHHO20 YMHONCEHUS,

® 8bi0eNAMb KBAOPAM CYMMbL U PAZHOCMU OOHOUJIEHOB,

®  packiadbIBamMsb HA MHOJNCUMENU K8AOPAMHBIL MPeXUieH,

® GLINOIHAMbL NPeodPA308AHUS  BbIPAJICEHUL, COOEPIUCAWUX CMENeHU C YeablMU
ompuyamenbHolMU  NOKA3AMENAMU, Nepexooums om 3anucu 6 6ude CmeneHu ¢ UYelvlm
ompuyamenbHblM NOKA3amenem K 3anucu 8 guoe opoou;

® GLINOIHAMb NPeobpa308anusi OPOOHO-PAYUOHANLHBIX BbIPANCEHULL: COKpaujeHue
Opobell, npusedenue aneedpaureckux opodetl Kk 0ouemy 3HameHameno, Cl0HceHue, YMHONCeHUe,
Oellenue ancedopaudeckux opobell, 8038edeHue anreebpauyeckol Opoou 6 HamypaibHy0 U Yeryro
ompuyamenbHylo CmeneHb,

® GLINONHAMb NPE0OPA30BAHUS BLIPANCEHUL, COOEPAHCAUUX KBAOPAMHbIE KOPHIU,

® gvidensimb K8AOpam CYMMbvl UNU PAZHOCMU OBYUIICHA 8 BbIPANCEHUSX, COOEPHCAUIUX
K8a0pammbvle KOPHU,

® GLINONHAMb NPE0OPA30BAHUS BLIPANCEHULL, COOEPAHCAUJUX MOOYIb.

B noBcexHeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:

® 8LINOIHAMb NPeoOPA308aHUA U OelCMBUS C YUCTAMU, 3ANUCAHHBIMU 8 CIMAHOAPMHOM
guoe;

® 8LINOIHAMb NPEoOPA308aAHUS AN2eOPAULECKUX 8bIPAINCEHUL NPU peuleHUU 3a0ay Opyaux
VueOHbIX NPeoMemos.

YpaBHeHHs U HEPAaBEHCTBA

o Onepuposamv NOHAMUAMU: YPAGHEHUE, HEPABEHCMEB0, KOPEHb YPABHEHUs, pelieHue
Hepagencmada, pasHOCUNbHble YPAGHEeHUs, 001acmb onpeoeienus ypaeHeHUus (HepaeeHcmaa,
cucmemvl ypagHeHUll Ul HepaeeHcma);

e pewiamv JUHElHble VYPAGHEHUA U YPAGHEHUs, CB00UMble K JUHEUHbIM C NOMOWbIO
MO2HCOECMBEHHBIX NPeobPA308aAHULL,

e pewiams K8aOpammbvie YypagHeHUs: U YPAGHEeHUs, C800UMbLE K KBAOPAMHBIM C NOMOWbIO
MOACOECMEEHHbIX NPE0OPA306aAHULL,

e peuiamsb OpoOHO-UHElIHbIE YDAGHEHUSL,

e pewams npocmetiwue uppayuonavivle ypastenus 6ud + f(x)=a, /f(x)=/g ) ;

e pewiams ypasnenus eudoa X" = a ;

® pewiams YpasHeHusi CnoCOOOM PA3ONCEHUS. HA MHONCUMETU U 3AMEHbL NePEMEHHOU;

® UCNONL306aMb MeMOO UHMEPEANLO8 OISl PEUeHUsl YeavlX U OPOOHO-PAYUOHATBHBIX
HepaseHcms;



® pewiamy JuUHelHble YPAGHEeHUS U HePABEHCMBA C NaApaAMempamu;

® peuiams HeCl0MNHCHbIe K8AOPAMHbIe YPAGHEHUS C NAPAMEMPOM;

® peuiams HeCl0HCHble CUCMEMbL TUHEHbIX YPAGHEHUIL ¢ NApaAMempamu;

® peuiams HeCl0HCHbIe YPABHEHUS 8 YEIblX YUCLAX.

B noBceaHeBHOIi )KM3HU M IPU U3YYE€HHH IPYTHX NMPEAMETOB:

® cocmasnamv U pewamsv JUHelHble U KEAOpamuvie YPAGHEHUS, YPAGHEHUs, K HUM
€800AWUECS, CUCEMbL TUHEUHbIX YPAGHEHUN, HEPABEHCME NPU PeueHUU 3a0ayd OpYeux y4eOHbIX
npeomemos;

® GLINOIHAMb OYEHKY Npagoonoododus pe3yibmamos, NONYUaemMblX NpU peuleHuu
JIUHENHbIX U KBAOPAMHBIX YPAGHEHUL U CUCTeM JUHEUHbIX YPAGHEeHUll U HEPABEeHCME Npu
peutenuu 3a0ay Opyeux yueOHvix npeomemos;

® 6bIOUpPAMb COOMBENMCMEYIOWUe VPABHEHUS, HEPABEHCMBAd UMW UX cucmemvl OJisl
COCMABIEHUST MAMEMAMUYeCcKol MoOenu 3a0aHHOU PealbHOU CUmyayuu Uiy npuKiaoHou
3a0auu;

® yMemv UHMEPNPemuposams NOJYYEHHbII NPU PeuleHUU YPABHEeHUs, HepaseHcmed Uil
cucmemvl pe3yibmam 6 KOHMmeKcme 3a0aHHOU pPeanbHOU CUumyayuu Uiy npukiaoHou 3a0ayu.

DOYyHKIUH

o Onepuposamv NOHAMUAMU. (DYHKYUOHANbHASL 3A6UCUMOCTD, (DYHKYUA, 2paghux
@yuKyuu, cnocobwvl 3a0aHusi PyHKYUU, apeymeHm u 3HaveHue QYHKyuU, oo1acms onpeoeieHus u
MHOJICECMB0  3HAYEHUN  (YHKYuU, HyIu @OYHKYUU, NPOMEICYMKU 3HAKONOCHOSHCMEA,
MOHOMOHHOCMb YYHKYUU, YeMHOCMb/He4emHOCb YHKYUU,

e cmpoums  epaguku  TUHEUHOU,  KeaopamuyHou  Qyukyui,  0OpamHoll

NPONOPYUOHATLHOCU, DYHKYUU 6uda: y = a + %, y=+x,y=3Vx,y=|x|;

® Ha npumepe KeAOpAMUYHOU (QYHKYUU, UCNOIb306AMb NPeodPa308anus 2paguka
Gynxyuu y=f(x) ona nocmpoenus epaguxos gynkyuii y = af (kx + b) + c;

® CcOCmasnsams YpaeHeHus NpIMOL N0 3A0AHHbIM VCIOSUIM: NPOXooswell uepes 06e
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOOswell uepe3 OAHHYIO MOUKY U NAPALIeIbHOU
OaHHOU NPAMOIL;

e uccrnedosamsb GYHKYUIo no ee epaguxy;

®  HAXOOUMb MHOJNCECMBO 3HAYEHUl, HYIU, NPOMEICYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU YHKYUU,

e onepuposame NOHAMUAMU: NOCIE008AMENbHOCIb, aAPUPMEmuYecKas npocpeccus,
2eoMempuiecKas npo2peccusi;

® pelams 3a0ayu Ha apUPMemudecKyro U 2eoMempuyecKyio npospeccuio.

B noBceaHeBHOI )KM3HU M NIPU U3YYE€HHH IPYTHX MPEAMETOB:

® ULTIOCMPUPOBAMb C NOMOWBIO PAPUKA PeanbHyi0 3A8UCUMOCHb UTU NPOYECC NO UX
XapakmepucmuKam,

® LUCNONL308AMb CEOUCMEA U 2PAPUK K8AOPAMUUHOU QYHKYUU NpU peuteHuu 3a0ay u3
Opyeux yueoHvlx npeomemoa.

TexkcToBbIE 321241

e Pewiams npocmoie U CILOJNCHbIE 3A0aYU PA3HBIX MUNOS, d MAKI’Ce 3a0ayl NOBbIUEHHOU
mpyoHOCmu,

® UCNONb308aMb PA3Hble KPAMKUE 3ANUCU KAK MOOeIU MeKCMO8 CIONCHBIX 3a0ay OJis
HOCMPOEHUs NOUCKOBOU CXeMbl U PeuleHUsl 3a0ay;

® paziuyams Mooelb MeKcma u Mooelb peulenus 3a0ayu, KOHCMPyupo8ams K OOHOU
MOoOenu peulenust HeCI0HCHOU 3a0ayu pazuvle MoOOeau MeKCma 3a0aqu;

® 3HAMb U NPUMEHAMb 00a CNOCcoba NOUCKA peuleHus 3a0ay (om mpedosanus K YCi108UIO
U om yclosus K mpebosanuio);

® MOOeNUPOBAMb PACCYNHCOCHUSL NPU NOUCKE PelleHUsl 3a0ay ¢ NOMOWbIO 2pagh-cxempl;

® gb10eIAMb MANBL PeULeHUst 3a0aYU U COOEPHCAHUE KAAHCO020 IMand;

® yMmemb 6bI0UPaAMb ONMUMATLHBIL MEmo0 peuleHUus 3a0a4u U 0CO3HABAMb 8blOOP
Memooa, paccmMampuéams pPA3IUYHble Memoobl, HAX0OUMb pashble peuleHuss 3a0aqu, eciu
B03MOIHCHO,



® aHAU3UPOBAMb 3aMPYOHEHUS NPU peuleHUU 3a0ay;

® GLINOAHAMb PA3IUYHbIE NPEOOPA308aAHUA NPEONONCEHHOU 3a0ayll, KOHCMPYUPO8amb
HOGble 3a0aiu U3 OAHHOU, 8 MOM YUcie 06pammuble;

® UHMEpPnpemuposamy  BbIYUCIUMENbHbIE pe3YIbmamel 8 3adave, UCCLe008aMb
NONy4eHHOe peuleHue 3a0a4u;

® AHANUZUPOBATNL BCEBO3MOIICHbIE CUMYAYUU B3AUMHO20 PACNONONCEH U O8YX 00BEKMOE
U UBMEHEeHUe UX XAPAKMePUCUK npu COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMs, pACCmoaHUe)
npu peuteHuu 3a0ay Ha OsudceHue 08yx o0beKmos Kak 6 0OHOM, MAK U 8 NPOMUEONOL0HCHbIX
HANPABIeHUSX,

® 1CCIe008amb 6CEBO3MOICHBIE CUMYAYUU NPU PeUleHUU 3a0ad HA O8UJICEHUE NO pekKe,
paccmampusams pazmvle CUCmemMbl Omcyuema,

® peuiamsv pasHooOpasHvle 3a0ayU «HA YACMUY,

e pewiams u 060CHOBBIBAMb C80€ peuleHue 3a0a4 (8bl0eNamb MamemMamuyeckyio 0CHO8Y)
HA HAXO0JICOeHUe Yacmuy YUCIA U YUCIA NO €20 Yacmu HA OCHO8E KOHKPEMHO20 CMbLCa Opoou;

® 0CcO3HABAMb U 0OBACHAMb UOEHMUYHOCb 3A0aY PA3HBIX MUNOS, CEA3bIBAIOWUX MPU
genuduHbl (Ha pabomy, HA NOKYNKU, HA OBUCEHUE), BbLOENAMb MU GENUYUHbL U OMHOUEHUS
MeHcOy HUMU, NPUMEHAMb UX NPU peuleHuu 3a0ai, KOHCMPYUposamsv coOCMEeHHble 3a0au
VKA3AHHBIX MUNOG;

® 611a0emb OCHOBHBIMU MEMOOAMU PeuleHUs 3a0ay Ha CMeCU, CNIasbl, KOHYEHMpayuu, o
pewams 3a0a4u Ha NPOYEHMbL, 8 MOM YUCTIe, CILONHCHbIE NPOYEHMbL ¢ 0DOCHOBAHUEM, UCTIONb3YSL
pasmuvle cnocoodwl;

® pewams 1o2utecKue 3a0aiu pasHelMu CnoCoOamu, 8 MoM Hucie, ¢ 08YyMs OIOKAMU U C
mpems O10Kamu OaHHBIX ¢ NOMOWLIO MAOIUY,

e pewamsv 3a0a4u NO KOMOUHAMOpUKe U Meopuu GeposimHOCmell HA OCHOBe
UCNONL30BAHUSL UZYUEHHBIX MEMO008 U 0DOCHOBbIBAMb PeuleHUe,

® peuiams HeCl0ACHbIE 3A0aiU N0 MAMeMamuieckou Cmamucmuxe;

® 061a0emb OCHOBHLIMU MeMOOAMU PEeUeHUs CIONCeMHbIX 3a0ay. apugmemuyeckul,
aneebpauveckutl, nepebop 8apuaHmos, 2eoMempudecKkull, epaguiecKkull, NPUMeHMsb UX 8 HOBbIX
NO CPABHEHUIO C U3VYUEHHBIMU CUMYAYUSLX.

B noBceqHeBHOI KU3HN M NIPH H3YyYE€HUH APYTHX MPeIMeETOB!

e gvidenamb Npu peuwleHuu 3a0ay Xapakmepucmuku paccmampusaemoll 6 3aoaye
cumyayuu, omauyHvle Om peaibHbiX (me, om KOmMopvlx adCmpasuposanucy), KOHCMpyuposams
HOGble cumyayuu ¢ y4emom SMux Xapakmepucmuk, 6 4acCMHOCMU, NPpU peuenuu 3a0ai Ha
KOHYEHMPayuu, y4umsiéams niomHOCMb 8euecmad;

® pewiams U KOHCMPYUpo8amy 3a0a4yu Ha OCHO8E PACCMOMPEHUs PEalbHblX CUMYayull, 8
KOMOPbIX He MpeDyemcs MOUHbLU BbIYUCTUMENbHBIU Pe3YTIbmam,

® pewiams 3a0ayu Ha OBUdNCEHUEe NO peKe, PACCMAMPUBAs PA3HbIE CUCTIEMbl OMCYemd.

CTaTHCcTHKA U TeOpHUs BepPOSITHOCTEMH

o Onepuposams NOHAMUAMU: CIMOAOYAmMbLEe U KPY2ogble Ouazpammul, madaiuybl OAHHbIX,
cpeoHee apugmemuueckoe, MeOUaHa, Hauboavbulee U HaAUMeHbUlee 3HAYEHUs 8bIOOPKU, PA3ZMAX
8b100PKU, OUCnepcus U CMaHOapmHoe OMKIOHeHUe, CAYYAUHAS USMEHUUBOCTb,

® 13671eKamb UHPOPMAYUIO, NPEOCMABLEHHYI0 8 MAOIUYAX, HA OUASPAMMAX, 2PAPUKAX,

e cocmasnsims mabauysl, CMpoUms OUASPAMMbL U 2pAPUKU HA OCHOBE OAHHBIX,

e onepuposamv NOHAMUAMU: HAKMOPUAT YUCLA, NEPECMAHOBKU U COYEMAHUs,
mpeyeonvHuk Ilackansa;

® NpUMEHAMb NPABUIIO NPOU3EEOeHUs NPU PeLenUl KOMOUHAMOPHBIX 3a0ay,

e onepupogamv NOHAMUAMU. CAVYAUHBIL ONbIM, CAYYAUHBIL BbIOOP, UCHBIMAHUE,
9/leMeHmapHoe CrydaiiHoe cobvimue (UCX00), Kiaccuueckoe oOnpedeneHue 6eposmHoCmu
CYUAlHO020 cOObIMUsL, onepayuu Hao Cay4atuHbIMu COOLIMUAMU,

® npeoCcmasiaAms UHGopmMayuio ¢ NoMoubio Kpyeoe Jiinepa;

® peuiams 3a0ayu Ha 8bIYUCTIEHUE BEPOAMHOCIU C NOOCYENOM KOIUYECMBa 6apUaHmos ¢
NOMOWbIO KOMOUHAMOPUKU.

B noeceonesnoi srcuznu u npu usyuenuu Opy2ux npeomenos:



® 1387IeKamy, UHMEePNPemuposams U npeoopazosvleams UHGOpMayuro, NPeocmasieHHyo
6 mabnuyax, Ha Ouazpammax, 2papukax, Oompaxcarouiylo Cceoucmea U XapaKxmepucmuxu
PeanvbHbIX NPOYeccos U sA6NeHUl;

e onpedensims CMAMUCMUYECKUE XAPAKMEPUCMUKU — 8bIOOPOK no  madbauyam,
ouazpammam, epapuram, GbINOIHAMb CPABHEHUE 8 3ABUCUMOCIIU OM Yelu peuleHus 3a0ayu;

® OYeHUBAMb BEPOSIMHOCMb PealbHbIX COObIMULL U S18IeHULI.

I'eomerpuueckne purypbi

e Onepuposamuv NOHAMUAMU 2e0MEeMPULECKUX ueyp;

®  u3gleKamv,  UHMeEpPnpemuposamsv U  npeobpazosvieamv  UHGOpMaAyurw 0
2eomempudeckux gueypax, npeocmasieHHyI0 Ha Yepmertcax,

® npuMeHAmMb 2eomempuyecKue axkmol ONA peweHus 3a0ay, 8 MmMOM Uucie,
Npeonoa2aruux HecKOJIbKO Ua208 peuleHus;

® hopMynUpPOBaAMs 8 NPOCMENUUX CIYHAAX CEOUCMBA U NPUSHAKU Queyp;

® 00KA3b16AMb 2€0MEMPUYECKUE YINBEPIHCOCHUSL

e grademv CMAHOAPMHOU Kidccugukayuel nioCKuUx @ueyp (mpeyeorbHuKos u
yemulpexy20ibHUKO8).

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

® LICNOIL308AMb CEOLUCBA 2e0MempUdecKux uzyp 0Jisl peueHus 3a0ay npaKkmuieckKo2o
xapaxkmepa u 3a0ay U3 CMeHCHbIX OUCYUNTIUH.

OTHOmIEeHNs

o Onepupoéamv NOHAMUAMU. PABEHCMBO DUSYp, pasHble Queypbl, PABEHCMBO
Mpey2oNbHUKOS, NAPALLEIbHOCMb  NPAMbIX, NEPNeHOUKYIAPHOCIb NPAMbBIX, Velbl Melcoy
NPAMbIMU, NEPREeHOUKYIAD, HAKIOHHAsA, NpoeKyus, nooodue ¢ueyp, nodobuvie ¢ueypul,
n000OHbIe MPEey20TbHUKU,

e npumenamv meopemy Paneca u meopemy 0 NPONOPYUOHANLHLIX OMPE3KAX NpU
peuieHuu 3a0a4,

® Xapakmepu3oeamv 63AUMHOE PACNONIONCEHUe NPAMOU U  OKPYAHCHOCMU, O08YX
OKpYJHCHOCMELL.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHUH APYTUX NMPEIMETOB:

® UCNONIb306aMb OMHOUIEHUS Ol peuleHUs 3a0ay, BO3HUKAIOWUX 6 PealbHOU IHCU3HU.

N3mepeHus u BLIYMCTIEHUS

o Onepuposamv npeocmagieHUAMU o0 OJuHe, NIOWAOU, OObemMe KAK BeNUUUHAMU.
Ipumenamo meopemy Ilugacopa, gopmynvl niowaou, odbvema npu peuieHuy MHO20UAL08bIX
3a0auy, 8 KOMOpPwvIX He 8ce OaHHble NPeOCMAasleHbl A6H0, a MpebyIom BbIYUCTEeHUL, ONEPUPOBAMb
bonee WUpOKUM KOTUYECBOM (DOPMYIL ONUHbL, NIOWAOU, 0O0bEMA, BLIYUCTAMb XAPAKMEPUCTUKU
KOoMOuHayuti ¢gueyp (OKpys#cHoCmel U MHO20Y20JIbHUKO8) BbIYUCTAMb PACCMOAHUS MENCOY
Queypamu, npumersms mpuecoHomempuieckue opmynvl O GbIYUCIEHUNl 8 00/lee CLONHCHLIX
CILYYAsX, NPOBOOUNMb BbIYUCTIEHUS HA OCHOBE PABHOBENUKOCMU U PABHOCOCMABIEHHOCIU,

® 1POBOOUMb NPOCbLE BLIYUCTEHUSL HA 0OBEMHBIX Menax;

® hopmynuposams 3a0ayu Ha GbIYUCIEHUE ONUH, NIoWaAdel U 00beMO8 U peuams ux.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

® 1POBOOUMb BLIYUCTIEHUS HA MECIMHOCU,

® npumeHAmb @QOPMYIbl NPU BLIYUCICHUSAX 6 CMENCHbIX YYeOHbIX npeomemax, 6
OKpYdHcaroujeli 0eucmeumenbHOCmu.

I'eomeTpuyeckue NocTpoeHus

e [3006pasxcame ceomempuyeckue Quaypbi no meKCmo8oMy U CUMBOTbHOMY ONUCAHUIO,

® c60000HO ONEPUPOBATND YEPMENCHBIMU UHCMPYMEHMAMU 8 HECTONCHBIX CTIYUASX,

®  GLINOHAMb NOCMPOEHUS  MPey20JbHUKOS, NPUMEHAMb  OMOebHble Memoobl
NOCMPOEHUL YUPKYIeM U JTUHEUKOU U NPO8OOUMb npocmeluiue UCCie008aHUsL YUCIA PeueHUll,

e 1300padicams Munogvle NIocKue ueypol U 0b6veMublie meia ¢ HOMOubI0 NPOCMEUUUX
KOMNbIOMEPHLIX UHCIMPYMEHNOB.

B noBceaHeBHOM KM3HM ¥ TIPH M3YYEHUH APYTUX MPEIMETOB:

® GLINONHAMb Npocmeluue NOCMPOeHUs HA MECMHOCMU, HeoOX00uMble 8 pPeanbHOll
HCUBHU,



® OUYEHUBAMb PA3ZMEPDL PEATLHBIX 00BEKMO8 OKPYHCAIOWE20 MUPA.

IIpeoOpa3zoBanust

o Onepuposamsv noHsMuUeM 0BUICEHUs. U NPeodPa308aHus n00odUs, 81a0ems npuemMamu
nocmpoeHust pueyp ¢ UCNOIb308AHUEM OBUNCEHULL U NPeobpa308aHuti no0oOUs, NPUMEHAMb
NOYYEeHHble 3HAHUA U ONbIM NOCMPOEHUU 8 CMENHCHLIX NPEeOMemax U 8 PeaibHblX CUMYayusnx
OKpyJIcalouje2o mupa,

e cmpoums ¢hucypy, NOO0OHYIO OAHHOU, NOIBL3OBAMBCS CEOUCMBAMU NOO0OUSL Ol
000CcHOBaHUS c8OUCME uyp,

® NPUMEHSAMb CBOUCMBA OBUNICEHULL OJis1 NPOBEOCHUSI NPOCMetUUX 0O0CHOBAHUL CBOUCME
ueyp.

B noBceaHeBHOIi )KM3HU M IPU U3YYE€HHH IPYTHX NMPEAMETOB:

® NpUMEHAMb CBOUCMBA OBUICEHUNl U NPUMEHAMb nodobue 01 NOCMPOeHUll U
8bIYUCTEHULL.

BekTopbl 1 KOOPIMHATHI HA MJIOCKOCTH

o Onepuposamv NOHAMUAMU GEKMOpP, CYMMA, PA3ZHOCMb BEKMOPO8, NPOU3EeOeHUe
BEKMOPA HA YUCTIO, Y20 MeNCOY 6EKMOPAMU, CKAIAPHOE NPOU3BEOCHUE BEKIMOPO8, KOOPOUHAMbL
Ha NIOCKOCMU, KOOPOUHAMbL 6EKMOPA;

® GLINOHAMb OeUCMBUs HAO BeKMOpamu (CLodceHue, 6blYUMAanue, YMHONICeHUe Hd
YUCTO0), BLIYUCTAMY CKATSIPHOE NPOU3BEOEHUE, ONPEOeisimb 8 NPOCMEUUUX CLYUASX Y20l MedCOy
BEKMOPAMU, BbINOJHAMY DPA3NONCEHUE 6EKMOPA HA COCMABNAouUe, NPUMEHAMb NOJYYeHHble
3HAHUL 6 (Pu3UKe, NOAL30BAMBC POPMYNOU BLIYUCTICHUS. PACCIOSHUS MeHCOY MOUKAMU NO
U3BECMHBIM KOOPOUHAMAM, UCHONIb306AMb YPAGHEHUSL (Yueyp 015 peuteHus 3a0ay,

® NPUMEHAMb GeKMOpbl U KOOPOUHAmMbL OJisi PeUleHUsi 2eoMempudeckux 3a0ay Ha
8blulUCTIeHUe ONUH, V2l08.

B moBcemHeBHOI KW3HU W NPH HM3YYeHUH [PYTUX TNPEIMETOB: @ LUCHOIb306ANDb
NOHAMUSL 6eKMOPO8 U KOOpOuHam OJisi peuleHus 3a0ad no @usuke, ceocpaguu u opyaum
VUeOHbIM NPeOMeman.

HcTopust MaTeMaTHKH

e Xapaxmepuzoeams 6KIA0 BbIOAIOWUXCA MAMEMAMUKOE 8 DA3GUMUe MAMEeMAMUKU U
UHBIX HAYYHBIX obnacmell;

® NOHUMAMb PO Mamemamuxu 6 pazeumuu Poccuu.

MeTtoabl MATEMATUKH

e Ucnonvzys usyueHHvle Memoovl, NPOGOOUMb  OOKA3AMENbCMEO,  GbINOJHAMb
onpogepoicerue;

® 8bIOUpamMb U3YYEHHbIe MemOoObl U UX KOMOUHAYUU OJi peuleHUs MamemamudecKux
3a0ay;

® UCNONBL306AMb MameMamuyeckue 3HaHus Ol ONUCAHUA 3AKOHOMepHOCmelu 8
OKpydHcatoujeli 0elcmeumenbHOCMuy U NPOU3BEOEHUAX UCKYCCMEA,

® NPUMEHMb Npocmetiuiue NPOSPAMMHbLE CPEOCMEd U INEKMPOHHO-KOMMYHUKAYUOHHbBLE
cucmemvl NPU peuleHuy Mamemamuieckux 3a0ay.

COLEPKAHUE YYEBHOI' O IPEJIMETA «MATEMATHKA: AJII'EBPA,
I'EOMETPUS», 9 KITACC

AJI'EGPA

YpaBHeHHUs1 M HEpaBEHCTBA

J{poOHO-palMOHAIbHbIC YPABHEHUS

Pemenne mpocredimux IpoOHO-TUHEWHBIX ypaBHEHUH. Peuwenue OpobHO-payuoHanbHblx
VpaeHeHUll.



Memooul pewenus ypasHeruil: Memoowvl pasHOCUNbHLIX NPeoOPA308aAHULl, MEMOO 3aMeHbL
nepemeHnHol, epaguveckuil memoo. Mcnonvzosanue ceoucms QyHKYul npu peuieHuu ypasHeHui.

Ipocmetiwue uppayuonanvisle ypasuenus suoa | f(x)=a, f(x)=yg(x) .
Vpasnenus suoa x™ = a.Ypasuenus 6 yenvix uucnax.
Cucrembl ypaBHeHU

[TonsTue cucremsl ypaBHEHUN. Perienue cuctempl ypaBHEHUM.

MeTobl peleHusl CUCTEM JIMHEHHBIX YPaBHEHUM C IByMS IEPEMEHHBIMU: 2pagduieckutll
Memoo, Memoo ClOXHCeHUsl, METO]T TIOJICTAHOBKHU.

Cucmembl TUHEUHBIX YPABHEHULL C NAPAMEMPOM.

HepaBencTBa

Penrenne nuHENHbBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u eco pewenus. Pewenue keadpamuuvix HepaseHCcms.
UCNONIL3068AHUE CBOUCME U 2PpAPUKA KEAOPAMUYHOU (HYHKYUU, MemOoO UHMEPSALos. 3anuch
peuieHus: KeaopamHoz2o HepageHCmad.

Pewenue yenvix u OpobHO-payuoHanbHvIX HEPABEHCNE MEMOOOM UHINEPBAILOS.

CucreMbl HEPaBEHCTB

CucreMbl HEpaBEHCTB C OJHOM MepeMeHHOW. PemieHue cucreM HEpaBeHCTB C OJHOM
MEPEeMEHHOI: JIMHEHHBIX, Kgaodpamuuvix. W300pakeHHE pEIIeHUs CUCTEMbl HEPAaBEHCTB Ha
YHCIIOBOW MPSIMOM. 3aIUCh PELIEHUS] CHCTEMbI HEPABEHCTB.

DOYyHKIUH

IHousitue pyHKkuMHU

Crioco0b1  3amanusi (YHKIMNA: aHATUTHYECKUH, Trpadudeckuid, Ttabmmusbii. [padpuk
¢dbysakun. [Ipumepsl QyHKIUH, TOTy4aeMbIX B TIPOIECCE UCCICAOBAHUS PA3TUYHBIX PEATbHBIX
MPOLIECCOB M pelleHusi 3aaady. 3HaueHue (yHKuuMu B Touke. CBoiicTBa (yHKIMIL: 00IacTh
ornpezeneHus, MHO>KECTBO 3HAYEHUH, HYJIH, MIPOMEKYTKH 3HAKOIOCTOSIHCTBA,
YemHoCmb/HeyemHOCmb, TIPOMEKYTKH BO3pacTaHus U yObIBaHMs, HAMOOJIbIIIEE U HaUMEHBIIICE
3HaueHus. MccnenoBanue GyHKINY 110 ee rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno-3aoanuvie ghoynxyuu.

I'pagpuxu pynkuuii.

Tpagpuxu pynkyuii y=x" n€N,y=x",n€N,y = Vx.

IMocienoBaTeILHOCTH U MPOTPecCHu

UucnoBass  mocienoBaTeNnbHOCTh.  [IprMeppl  4YHMCIOBBIX  ITOCJIEIOBATEIBLHOCTEM.
beckoHeunple TOCHENOBATENBHOCTH. Apu]MeTHuecKas TPOrpeccus H €€ CBOMCTBA.
['eomeTpuueckass mporpeccus. Dopmyra obujeco uieHa U CYMMbl N NEPEbIX UIeHO8
apugpmemuueckoul u ceomempuyeckoli npoepeccuil. Cxoo0aumasics ceomempuyecKas npospeccus.

Pelnenue TeKCTOBBIX 3a1a4

3agaun Ha Bce apupMeTHYECKHE AeHCTBUSA

Pemenue TekcToBBIX 33amau apudMeTndecKuM crocodooM. Vcrmonbp3oBanue TaOIHIl, CXEM,
YepTeXeH, PYTUX CPEICTB MPEACTABIICHUS JAHHBIX MIPH PEIICHUH 33]Ia9H.

3agauu Ha IBHKEHHE, PA0OTY U MOKYNKH

AHaIM3 BO3MOXHBIX CHUTYyallMid B3aUMHOTO PACIIOJIOKECHHSI 0OBEKTOB MPH WX JBIKCHUH,
COOTHOIIIEHUSI 00BEMOB BHITIONHSAEMBIX PA0OT MPH COBMECTHOU paboTe.

3agauyu HA YACTH, 101, POIEHTHI

Pemenue 3amau Ha HAXOXJIEHUWE YACTH YUCIIA U YHUCIA MO €ro 4acTu. PemieHue 3amad Ha
MpOLEHTHI U gonu. [IpuMeHeHrne mponopiuil npy penieHn  3a1a4.



OcHOBHbIE METO/IbI PellIeHNsl TEKCTOBBIX 3a/1a4: apuMeTHdecKuil, anreOpandecKui,
nepebop BapuaHTOB. [lepguunbie npedcmasieHuss o0 Opy2ux Memooax peuleHus 3a0ay
(ceomempuueckue u epaguueckue memoowl).

CTaTHCTHKA U Teopusl BEPOSITHOCTEH

Crarucruka

Tabnmuynoe u Tpaduueckoe MPEACTABICHUE JTaHHBIX, CTOJIOYAaThie W KPYrOBHIC
arpaMMbl, TpapuKH, NMPUMEHEHUE IuarpaMM W TPapuKOB JUIS OMHCAHUS 3aBUCHMOCTEH
peanbHBIX BEJIMYWH, W3BJIeUeHHEe wWHPOpMANMM W3 TaOJMI, JuarpaMM W TPagUKOB.
OnwucarebHbIE CTATUCTHYECKHE IMOKA3aTeIN YHUCIOBBIX HAOOpPOB: cpenHee apudmerudeckoe,
Meouana, HauOOJbIIEE M HAWMEHbINEE 3HAUeHUs. Mepbl pacCeMBaHUs: pa3Max, oucnepcusi u
cmanoapmHoe OMmKiOHeHuUe.

CnyuaitHass W3MEHUYMBOCTh. VI3MEHUMBOCTH MpH HU3MEpEHUsX. Pewarowue npasuia.
3akonomepHoCmMU 8 USMEHUUBLIX BETUUUHAX.

Cuay4aiinbie cOOBITHS

CrydaiiHple OTIBITHI (IKCIIEPUMEHTHI), dJEMEHTApHBIC CIydailHble COOBITHUS (MCXOJBI).
BepositHocTH ~ 3neMeHTapHBIX  cOOBITHIH. COOBITHSI B CIlydailHBIX  JKCIIEPUMEHTaX |
OJIArONPUATCTBYIOIINE dJIEMEHTAPHbBIC COOBITHSA. BeposSTHOCTH CiiydaliHBIX COOBITHIA. ONBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHsIMH. Kilaccudeckre BEpOSTHOCTHBIC OIBITHI C
UCIIOJIb30BAaHUEM MOHET, KyOUKOB. [Ipedcmasienue coobimuti ¢ nomowpio ouazpamm urepa.
Ilpomugononodcuvie cobvimus, odOveOuHenue u nepecederue coovimuil. Ilpasuno croscenus
sepoamuocmeti. Cnyuaiinwiti  6vloop. Ilpedcmasnenue 3Kcnepumenma 6 6uode Oepesa.
Hezasucumvie  cobvimusi. Vmuoocenue — eepossimmocmetl  He3a8UCUMBIX  COObIMULL
TlocnedosamenvHuvle Hezasucumvie ucnvimanus. llpencTaBlieHHEe O HE3aBUCHMBIX COOBITHUSX B
KHU3HHU.

dnemenmopl KOMOUHAMOPUKU

Ilpasuno ymnoowcenus, nepecmanosku, Gaxmopuan uucia. Couemanus u YUCIO
couemanuii. Popmyna uucna covemanuu. Tpeyeonvnuk Ilackann. Onvimbvl ¢ 6OTLUWUM HUCTIOM
PABHOBO3MONCHLIX  DNIEMEHMAPHLIX  cobbimutll. Bvluucnenue eeposmuocmeti 6 onvlmax c
npumenenuem KomouHamopuwix gopmyn. Hcneimanus bepuynnu.  Yenex u  ueyoaua.
Beposimnocmu cobvimuil 6 cepuu ucnotmanuii bBepnynnu.

Cnyuaitnvie eenuuunsl

3nakomemeo co  cayuaumbIMU - GEIUYUHAMU HA NPUMEPAX KOHEYHLIX OUCKPENHbIX
cayuatnwix genunut. Pacnpedenenue sepossimuocmett. Mamemamuuecxoe ooxcudanue. Ceoticmea
Mamemamuyeckoeo oxcuoanus. Ilonamue o 3axone 6oavuiux wucen. Mzmepenue seposimuocmell.
IIpumenenue 3aKona OONBWUX YUCEL 6 COYUOLOSUU, CMPAXOBAHUU, 6 30PABOOXPAHEHUU,
obecneyeHuu Oe30NACHOCU HACELEHUsL 8 YPE3BbIYALIHBIX CUMYAYUSX.

I'EOMETPUA

I'eomeTrpuueckune purypsl B npocTpancTse (00beMHBIE TeJla)

Mnozoepannuk u eco anemenmol. Hazeanus mMHO202paHHUKOE C PA3HLIM NOJOJNCEHUEM U
Konuwecmeom 2epareti. IlepBUUHbBIE NPEACTABICHUS O NMHUpaMUAE, NapauieieNuIene, MPU3ME,
chepe, mape, MUWIMHAPE, KOHYCE, UX AJIEMEHTaX U MPOCTEHUIIINX CBOMCTBAX.

I/ISMCPCHHSI U BBIYUCJICHUSA

Beanuunnbi

[IpencraBnenne o0 o6beme U ero cpoiictBax. M3mepenue oovema. Equnniibl usmepenus
00BEMOB.

N3mepenus u BoIYMCICHUS



WHCTpyMEHTHI Ui U3MEPEHH M MOCTPOCHUMN; NW3MEPEHNE W BBIYMCIICHUE YTJIOB, AJIUH
(paccrosiHuit), iomanei. TpuroHomerpuueckue (yHKIUU OCTPOTO yria B MPSIMOYTOJIbHOM
TpeyroipHuke Ipuconomempuyeckue QyHkyuu myno2o yena. BplunCIeHHE 3JEMEHTOB
TPEYrOJIbHUKOB C HCIIOJIb30BAHUEM TPUTOHOMETPUUECKUX COOTHOLIEHMH. DOopMysbl IUIOMIaan
TpeyrojbHUKa, MapajuieiorpaMMa M €ro 4acTHBIX BHUAOB, (OPMYNbI JUIMHBI OKPYXHOCTH W
wionaau Kpyra. CpaBHeHHE U BbIUUCIICHUE TUiotIaneil. Teopema cunycos. Teopema KoCuHycos.

Paccrosinus

Paccrosinne Mexay Toukamu. PaccTosiHue OT TOUKH J10 MpsAMOM. Paccmosnue medcoy
Gueypamu.

I'eomeTpuyeckue nocTpoeHus

['eomeTpHruecKue MOCTPOSHUS IS WILTIOCTPAIIH CBOMCTB T€OMETPHUYECKUX (DUTYP.

I'eomeTpuueckue npeodpazoBaHus

IIpeoGpazoBanusn

[lonsitTue  mpeoOpaszoBanusi.  IlpencraBienne O ~ MeTalnpeIMETHOM  IOHSTHUU
«mpeobpazoBanuey. [looodue.

JIBMsKeHUs

OceBast ¥ LIEHTpaJIbHAs CUMMETPHS, NOBOPOM U napajienvbHulil neperoc. Kombunayuu
08UICEHUT HA NIOCKOCMU U UX CBOUICMEA.

BekTopbl 1 KOOPIMHATHI HA MJIOCKOCTH

BekTopsl

[lonaTne BekTOpa, ACHUCTBHUS HaJ BEKTOPAaMH, HCIOJH30BAHHWE BEKTOPOB B (HU3MKE,
Paznodxcene 6eKmopa Ha COCMasianuue, CKauapHoe npousseoeHue.

Koopaunarsi

OcHOBHbIE TIOHATHUSA, KOOPAUHATHI BEKTOpPA, PACCTOSIHUE MEXAY Toukamu. Koopounamol
cepedunsl ompesKa. YpagueHus gueyp.

Ilpumenenue 6exkmopog u Koopouwam OISl peuleHus: NPOCMetuuUx 2eoMempuyecKux
3a0auy.

Hcropusi MaTeMaTuKH

Bosnuxknoeenue mamemamuxu kax nayku, smanwvl ee pazeumus. OcHoeuvie pazoenvl
mMamemamuxu. Buioarowuecs mamemamuxu u ux exnad 6 pazeumue Hayku. Beckoneunocms
MHOXMCecmsea npocmuix yucel. Hucna u onunsl ompeskos. Payuonanvhvle yucna. [llompedbrocms
6 uppayuonanvhvix uucrax. lkona Ilugazopa 3apoowcoenue ancebpvl 6 Hedpax apugpmemuxu.
An-Xopezmu. Poowcoenue oyxgennou cumsonuxku. I1. @epma, @. Buem, P. Jlexapm. Hcmopus
80NPOCA O HAXONHCOEHUU (OPMYL KOpHel aneedpauyeckux YpaeHeHuu cmeneuetl, 001buux
yemvipex. H. Tapmanvs, /oc. Kapoano, H X. Abenv, O. I'anya. Ilossnenue memooa koopounam,
N0360JIA110We20 NepesooUnms 2eomempuieckue 0ovekmsl Ha A3bIK aneebpul. Ilossenenue epaguxos
@ynxyuii. P. [lexapm, I1. @epma. [Ipumepol paznuunvix cucmem koopournam. 3adaua Jleonapoo
Iuzanckoeo (@ubonauuu) o kponuxax, uucia DPubonauyu. 3adaua 0 waxmamuou OockKe.
Cxooumocms 2eomempuueckou npozpeccuu. 366 Hcmoku meopuu 6eposamnocmel. cmpaxogoe
oeno, azapmmuvie uepwvi. I1. @epma, b.Ilackans, A. bepnynnu, A.H Koamozopos. Om 3emnedenus K
eeomempuu. Tlughacop u eco wkona. @anec, Apxumeo. Ilnamon u Apucmomens. I[locmpoenue
APABUNbHBIX  MHO20Y20abHUK08. Tpuccekyua yena. Keaopamypa «kpyea. Yoeoenue kyoa.
HUcmopus yucna w. 3onomoe ceuenue. «Hauanay» Eexnuoa. JI Diinep, H.U.Jlobauesckuil.
Hcmopusa namoeo nocmynama. 'eomempus u uckyccmeo. I'eomempuueckue 3aKkoHOMepHOCMU
oKpycaroujeco mupa. Acmponomus u ceomempus. Ymo u xax ysnanu Anaxcazop, Spamocgen u
Apucmapx o paszmepax Jlymei, 3emau u Coanya. Paccmosanus om 3emau oo Jlyner u Coanya.
Hszmepenue paccmoanus om 3emau 0o Mapca. Ponv poccutickux yuenvlx 6 pazeumuu
mamemamuxu: JI. Oiunep. H.HU. Jlobauesckuui, I1.JI.Hebviumes, C. Kosanescxas, A.H.



Konmozopos. Mamemamuka 6 pazsumuu Poccuu: Ilemp I, wkona mamemamuyeckux u

Hasueaykux HAayk, pazeumue poccutickoeo ¢roma, A.H. Kpuvinos. Kocmuueckas npoepamma u
M.B. Kenowviuu.

TEMATHYECKOE INTAHUPOBAHUE C YKASAHUEM KOJIUYECTBA

YACOB, OTBOJIUMBIX HA OCBOEHME KAXKJIOM TEMBI

AJITEBPA
9 KUIACC
Ne Koxa-Bo
HaumeHoBaHue TeM M pa3/iesioB
n/n 4acoB
Pazoen 1: Ilosmopenue - 3 u
1-3 | oBTOpenue 3
Paszoen 2: Hepagencmea u cucmemul Hepagencme - 16 u
4-6 JInHeliHbIe ¥ KBaIpaTHbIE HEPABEHCTBA 3
7-11 PanronanbHble HEpaBEHCTBA. 5
12-14 MHOXeCTBa U OIllepaliiy HaJ HUMU 3
15-18 CucreMsbl paliioHaJIbHBIX HEPABEHCTB 4
19 Kontpoinbnas padora Ne 1 mo teme «HepaBeHCTBa U CHCTEMBI 1
HEPaBEHCTBY
Pazoen 3: Cucmemul ypaguenuit - 15y
20-23 OcHOBHBIE IOHATHS, CBA3aHHbBIE C CUCTEMaMH YPaBHEHUM 1 4
HEPaBEHCTB C JIByMsl IEpEMEHHBIMU
24-28 MeTo/1bl pelIeHNs CUCTEM YpaBHEHHM 3)
29-33 CucreMbl ypaBHEHHUI KaK MaTeMaTUYECKUE MOJIENIN PEATIbHBIX 5
CUTYalUi
34 Kontpoinbnas pabota Ne 2 mo temMe «MeTo/IbI pelieHus CUCTEM 1
YPaBHEHUI)
Pazoen 4: ucnosvie hynxyuu — 25 u
35-38 Onpenenenue yncinoBoit pynkuuu. O6aacte onpenenenHus. O6aacTb 4
3HauYEHUN QYHKIHUU
39-40 CrniocoObI 3a1aHus QyHKIIUN 2
41-44 CaolicTBa QyHKIMI 4
45-47 UeTHble ¥ HEYETHBIE PYHKIIMU 3
48 Konrponsnas padora Ne 3 o teme «OrmnpeeneHue YucaoBoi 1
¢yukun. O6mnacte onpeaenenus. O0aacTb 3HaUeHUN QYHKIUH.
CpoiicTBa HyHKIHI»
49-52 ®ynkuuu y = X', n € N, ux cBoiictBa u rpaduku 4
53-55 ®ynkuun y = X', n € N, ux cBoiicTBa U rpaduKu 3
56-58 DyHKIMA Yy = ?{/; , €€ CBOCcTBa U Tpaduk 3
59 KonrtposnbHas padora Ne 4 o Teme «HuciaoBbie QyHKIIMN 1
Pazoen 5: Ilpozpeccuu - 16 u
60-63 YucioBbIe MOCIEN0BATEIBHOCTH 4
64-68 Apudmernueckast mporpeccus 5
69-74 ["'eomeTpuyeckasi Iporpeccust 6
75 Kontponbnast pabora Ne 5 mo teme «IIporpeccum» 1

Pazoen 6: Inemenmol KOMOUHAMOPUKU, CMAMUCMUKU U Meopuu gepossmuocmu - 12 y

76-78 KombOuHaropHsle 3a1aun 3
79-81 CrarucTuka - 1u3aiiH nHbopMaluu 3
82-84 ITpocreiine BEpOATHOCTHBIE 3aa4n 3




85-86 DKCIepUMEHTAIbHBIC TAHHBIE U BEPOSITHOCTH COOBITUI 2
87 KonTponbnas pabota Ne 6 1o Teme «IeMeHThl KOMOWHATOPUKH, 1
CTaTHCTUKH U TEOPUU BEPOSTHOCTH
Pazoen 7: Oboowarouee noemopenue - 15 u
88-90 HepaBeHcTBa M cHCTEMBl HEPABEHCTB 3
91-93 CucreMbl ypaBHEHUH 3
94-97 UYucnoBble QyHKIMN 4
08-100 | Ilporpeccun 3
101 DneMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOSITHOCTH 1
102 WToroBplii MOHUTOPUHT 1
Hroro 102
I'EOMETPUSA
9 KJIACC
Ne Kou-Bo
HaumeHoBaHue TeM U pa3jie/ioB
n/n 4aco0B
Pazoen 1: Beoonoe noemopenue - 1 u
1 | BBostHOE [OBTOpEHHE | 1
Pazoen 2: Bexkmopuwt - 8 u
2-3 IlonsiTue BekTOpa 2
4-6 Cno>keHHE ¥ BBIYUTAHHE BEKTOPOB 3
7-9 YMHOkEHUE BEKTOpa Ha 4ncio. [I[puMeHeHre BEKTOPOB K PEIICHUIO 3
3aza4
Pazoen 3: Memoo koopounam - 10 u
10-11 | KoopauHaThl BEKTOpa 2
12-13 [Ipocreiimume 3a1aun B KOOpAMHATAX 2
14-16 | YpaBHEHUS OKPY)KHOCTH U TIPSIMOU 3
17-18 Pemenue 3amau 2
19 KonTponbnas padora Ne 1 no reme «Bekropbsl. Meron koopauHaT 1
Paszoen 4: Coomnowenun mexncoy cmoponamu u yznamu mpey2oabHUKA.
Cranapnoe npouszeedenue 6ekmopos - 11 u
20-22 | CuHyc, KOCHHYC U TaHT€HC yTIia 3
23-26 | CoOTHOIIEHUS] MEX/1y CTOPOHAMH U YIJIaMU TPEYTOJIbHUKA 4
27-28 | CxansipHOE IpOM3BEIEHUE BEKTOPOB 2
29 Pemenue 3amau 1
30 KonTtponsHast pabora Ne 2 o reme «COOTHOIICHUSI MEKIAY CTOPOHAMHU 1
U yriamu TpeyroyibHuka. CKajsspHOe poU3Be/IeHHEe BEKTOPOBY
Pa3zoen 5: /[nuna oxpyrcnocmu u nnowyadwe kpyza - 12 u
31-34 | IlpaBusibHbIE MHOTOYTOJIbHUKH 4
35-38 | JInMHa OKPYKHOCTH U IUIONIA/Ib Kpyra 4
39-41 Pemrenne 3amau 3
42 KonrtponsHas padora Ne 3 o teme «IIpaBuiibHbIE MHOTOYTOJIBHUKH. 1
JInHa OKPYKHOCTH ¥ IIJIOMIA]h KPyTa
Pazoen 6: /leusicenusn - 8 u
43-45 Ilousatne ABMXEHUS 3
46-48 | IlapayuienbHbIN IEPEeHOC 3
49 Pemenue 3amau 1
50 Kontponbras padota Ne 4 o teme «JIBuxeHUs» 1
Pazoen 7: Hauanvnwie ceedenusn uz cmepeomempuu. Ilosmopenue - 18 u
51-54 ‘ MHOrorpaHHuKH ‘ 4




55-58 | Tena v MOBEPXHOCTH BPAIICHUS 4

59-60 | O6 akcromax IIAHUMETPUU 2

61-66 [ToBTrOpenue. Pemenne 3amau 6

67 Wrorosas koHTpOJIbHASI paboTa 1

68 Pemenue 3amau 1
HTroro 68

TemaTuueckoe IMJIAHUPOBAHUE COCTABICHO C ydeToM paboueil mporpammsl BocnuTanus MBY

«Ixona

Ne 70». BocnurarenpHBIII IIOTEHIIAAI

y4eOHOTrO

npeameTa

«MaremaTuka

obOecrieunBacT peaM3alfio IEJIeBBIX MPUOPUTETOB, 0003HAYCHHBIX B pabodell MmporpamMme
pocrmmtanusa MBY «lIkoma Ne 70».
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