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IHHOACHUTEJBbHAA 3AIINCKA

PaGouass mporpamma mo anreOpe cocTaBileHa B COOTBETCTBHU ¢ DenepalbHBIM
rOCYJapCTBEHHbIM 00pa30BaTENbHBIM CTAaHJAPTOM OCHOBHOI'O 00IIEro oOpa3oBaHMsS Ha OCHOBE
TpeOOBaHUH K pe3ysbTaTaM OCBOSHHUS OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIET0
o0pa3oBaHMsl M C Y4eTOM HpPUMEpHOM mnporpamMMel no aiuredpe anst 7-9 kmaccoB PabGouas
nporpaMma cocrasieHa B pamkax YMK Makapsiues 0. H. u np.

INJIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA AJITEBPBI
B 7 -9 KIIACCAX
[Iporpamma  oOecrieyMBaeT  JOCTH)KEHHME  CIEAYIOUIMX  pE3YyJbTaTOB  OCBOEHUS
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHMUs:

JInuHOCTHBIE pe3yJIbTaThI:

1) BocmuTaHWE POCCUMCKON TPaKJAHCKOW MJIEHTUYHOCTH: MATPUOTU3M, YBAXKEHHUE K
OTteuecTBy, MPOLUIOE U HACTOAIIEE MHOTOHAI[MOHaIbHOrOo Hapoja Poccuu; ocoznanue cBoeit
STHUYECKON NMPUHAIIEKHOCTH, 3HAHUE MCTOPHHM, SI3bIKA, KYJIbTYpPbl CBOETO Hapoja, CBOEro Kpas,
OCHOB KYJIbTYpPHOTO Hacleausi HapoqoB Poccuu u yenoBedecTBa; YCBOCHHE T'YMaHUCTHYECKHX,
JEMOKPAaTUYECKMX M TPAJULUOHHBIX LEHHOCTEH MHOIOHAIMOHAJIBHOIO POCCHIICKOro OOIIECTBa;
BOCIHTAHHE YyBCTBAa OTBETCTBEHHOCTH U J0Jira nepen PoanHoii;

2) ¢opMHpOBaHHE OTBETCTBEHHOI'O OTHOIICHHSA K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
oOyyaromuxcsi K CaMOpa3BUTHUI0O M CaMOOOpPa3OBaHHI0O Ha OCHOBE MOTHBAllMM K OOYYEHHIO U
[IO3HAHUIO, OCO3HAHHOMY BBIOOPY U IIOCTPOEHHUIO JaJbHEWIIEH WHIUBUAYAIbHOM TpPAaEeKTOPUU
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKH B MHpe mpodeccuii 1 mpodecCHOHATbHBIX MPEANOYTEHUH, C
YY4ETOM YCTOMYMBBIX ITO3HABATEJIbHBIX MHTEPECOB, a TaKXKe Ha OCHOBE (OPMHPOBAHUS
YBOKUTEJILHOTO OTHOLICHHSI K TPYY, PA3BUTHS OMBITA YYACTHSI B COI[MAIBHO 3HAYMMOM TPYIIE;

3) QopMupoBaHHE IIEJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOILIECTBEHHOW MPAKTUKU, YUUTHIBAIOIIETO COLIMAIBHOE, KYJIbTYpPHOE,
S3BIKOBOE, TyXOBHOE MHOT000pa3ue COBPEMEHHOI'O MUDA;

4) dbopMupOBaHHE OCO3HAHHOTO, YBAXKUTEIBHOTO M J0OPOKENATENHHOTO OTHOILICHHUS K
JpYyromMy 4elloBeKY, €r0 MHEHHIO, MUPOBO33PEHHUIO, KYJIbTYPE, 3bIKY, BEpe, TPakJaHCKOM MO3UIINH,
K HCTOpHUH, KYIbTYpE, PEIUTHH, TPAAULMSIM, S3bIKaM, LIEHHOCTSIM HapojoB Poccun m HaponoB
MHUpa; TOTOBHOCTHM M CIOCOOHOCTH BECTH JHAJOr C JPYrUMHU JIIOJABMHU U JOCTUraTh B HEM
B3alMOIIOHVMAaHMSI;

5) ocBoeHuE colUanbHBIX HOPM, MPaBUII MOBEACHUS, pojiel U (GOpM COLMAIbHON KU3HU B
rpymnmnax 1 cooOliecTBax, BKIIOYAs B3pOCIbIe U COLMAIbHBIE COOOILIECTBA; y4acTHE B LIKOJbHOM
CaMOYNpaBJIE€HUN M OOLIECTBEHHOW HW3HU B MpeEZesiax BO3PACTHBIX KOMIIETEHLUUH C Y4eTOM
PETHOHAIBHBIX, 3THOKYJIBTYPHBIX, COLIUATBHBIX U SKOHOMUYECKUX OCOOCHHOCTEH;

6) pa3BUTHE MOPAIBHOIO CO3HAHUS U KOMIIETEHTHOCTH B PEILIEHUU MOPAIbHBIX MPoOIeM Ha
OCHOBE JIMYHOCTHOT'O BbIOOpPa, (POpMUPOBaHNE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOI'O TIOBEJICHHUS,
OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHBIM MOCTYIIKAM;

7) dopMHpoBaHHE KOMMYHHKAaTHMBHON KOMIIETEHTHOCTU B OOLIEHMU U COTPYAHUYECTBE CO
CBEPCTHHKAMM, JI€ThbMHU CTapuiero MW MIJIAJALIEr0o BO3pacTa, B3pOCIBIMH B  Ipoliecce
o0pa3oBaTeNbHON, OOLIECTBEHHO IMOJIE3HOH, y4eOHO-HUCCIIe0BATENbCKOM, TBOPUECKOW M APYrHX
BUJIOB JI€ATEIBHOCTH;

8) dhopmupoBaHHe IIEHHOCTH 3I0POBOTO UM 0€30MacHOro 00pasa >KM3HHU; YCBOCHUE MPaBUII
WHIUBUAYAIBHOTO M KOJUIEKTUBHOTO O€30IacHOr0 IMOBEACHHUS B YpPE3BBIYAMHBIX CHUTYyalUsX,
YTPOXKAIOUIUX KU3HU U 30POBbIO JIFOJIEH, IPAaBUJI TOBEACHMSI Ha TPAHCIIOPTE U HA JOPOTrax;

9) dopMupoBaHHE OCHOB 3KOJOTUYECKOM KYIbTYPbl COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO DKOJIOTMYECKOTO MBIIUIEHUS, Ppa3BUTHE ONbITA 3KOJOTUYECKHM OPHUEHTHUPOBAHHOMN
pedIeKCUBHO-0IICHOYHON U MPAaKTUYECKOM 1eATEIbHOCTH B )KU3HEHHBIX CUTYalUsX;



10) oco3HaHWe 3HAYEHHS] CEMbH B KU3HU YEIOBEKa W OOIIECTBA, MPUHATHE IEHHOCTH
CEMENHOM )XKM3HHU, YBAXXUTEIIBHOE U 3a00TJIMBOE OTHOIICHHE K WIEHAM CBOEH CEMbU;

11) pa3BUTHE SCTETUYECKOTO CO3HAHUSA 4YEPEe3 OCBOCHHUE XYAOXKECTBEHHOTO HACIEIUs
Hapo10B Poccuu 1 Mupa, TBOPUYECKOHN ACSITEIBHOCTA SCTETUHYECKOTO XapaKTepa.

MeTanpeamerHbie:

1) yMEeHHE CaMOCTOSITEIEHO OMPEACIISATh IIEIH CBOEro 00YUeHUsI, CTABUTh B (POPMYITHPOBATH
111 ce0s HOBBIE 3ajjauyl B yueOe 1 N03HABATENbHOM 1A TeIbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI
CBOCH MO3HABATEIbHOM ACATCILHOCTH;

2) yMEHHME CaMOCTOSTEIbHO IUIAHUPOBAaTh IYTH JOCTM)KEHHUS Leled, B TOM 4HCIe
aJIbTepHATHBHBIE, OCO3HAHHO BBIOMpaTh HambOosee 3(dexkTuBHbIE COCOOBI pelIeHus y4eOHBIX H
II0O3HABATEJIbHBIX 33/1a4;

3) yMeHue COOTHOCHUTb CBOM JEHCTBHUS C IUIAHUPYEMBIMHM pPE3yJbTaTaMH, OCYILIECTBISAThH
KOHTPOJIb CBOEH JAEATENbHOCTH B IpoLEcce AOCTHKEHHsI pe3yibTaTa, OINpeNeNsTh CIOCOObI
JCWCTBUI B paMKax MPEAJIOKEHHBIX YCIOBUI M TpeOOBaHM, KOPPEKTUPOBATh CBOM JICHCTBUSA B
COOTBETCTBUM C U3MEHSIOIIEHCS CUTyallueH;

4) yMeHuE OLEHUBATh IIPaBWIBHOCTb BBINOJHEHMsS] Y4YeOHOM 3ajaud, COOCTBEHHbBIE
BO3MO>KHOCTH €€ PEILEHUS;

5) BnazieHne OCHOBaMHU CaMOKOHTPOJISl, CAMOOLIEHKHU, IPUHATHS PEIIEHUN U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOPA B y4eOHOMN U 1M03HABATEIbHOM J1€ATEIbHOCTH;

6) yMEHHE ONpEeIeNsITh IOHATHS, CO37aBaTh OOOOIIEHUS, YCTaHABIUBATH AHAJIOTHH,
KJ1accu(UIUpPOBaTh, CaMOCTOATENBHO BbIOMPAaTh OCHOBaHMS M KPUTEPUU Ul KJIACCHU(PHKAIMH,
YCTaHABJIMBATh  NPUYUHHO-CIEACTBEHHbIE  CBSA3M, CTPOUTH  JIOTUYECKOE  paCCyXKICHHE,
YMO3aKJII04YeHUe (MHAYKTUBHOE, IeyKTUBHOE U 10 aHAJIOTUH) U AeJaTh BbIBObI;

7) yMeHHE CO3/1aBaTh, IPUMEHATh U MPeoOpa30BbIBaTh 3HAKU U CUMBOJIbI, MOJEIN U CXEMBbI
JUIs pelIeHnsl y4eOHbIX U IO3HABATENbHBIX 33/1a4;

8) CMBICIIOBOE UTEHHUE;

9) yMeHue OpraHu3oBBIBaTh y4eOHOE COTPYIHHYECTBO M COBMECTHYIO JESITEIbHOCTH C
YUHUTEIEM M CBEPCTHHUKAaMM; pabOTaTh MHIMBUIYAJIbHO U B IPYIIE; HAXOAUTh O0Ilee pelieHue U
paspemiath KOH(MIMKTHI HA OCHOBE COIJIAaCOBAaHMS MO3MLMH U yuyeTa MHTEPECOB; (HOpMYIHPOBATSH,
apryMEeHTHPOBATh U OTCTAaUBaTh CBOE MHEHHUE;

10) ymMeHHe OCO3HaHHO MCIIOJIb30BaTh PEUEBbIE CPEJICTBA B COOTBETCTBHM C 3ajayeii
KOMMYHMKAIUU JJIs1 BBIPQXEHHUs] CBOMX YYBCTB, MBbICIEH M NOTPEOHOCTEW; IMJIAHUPOBAaHUS U
pPETYJIALIMA CBOEH NEATENbHOCTH; BJAJEHUE YCTHOM M IHCBMEHHOW pEYbI0, MOHOJOTMYECKOU
KOHTEKCTHOM PEyblo;

11) dopmupoBanne u pa3BUTHE KOMIIETEHTHOCTM B  00JacTH  MCIIOJIb30BAaHUS
MH(OPMALIMOHHO-KOMMYHHKAIIMOHHBIX TexHojoruil (manee - UWKT kommereHnum); pas3BuTHE
MOTHBAILIMH K OBJIQJCHUIO KYJIbTYpOU aKTUBHOTO MTOJIb30BAHUS CJIOBAPSMU U APYTUMU IIOUCKOBBIMHU
CUCTEMAaMHU;

12) ¢opmupoBaHue M pa3BUTHE SKOJIOTMYECKOTO MBIIIJICHNUS, yMEHUE TNPUMEHSTh €ro B
MI03HABaTEIbHON, KOMMYHUKAaTUBHOM, COLIMAILHON MTPaKTUKE U MPOPECCHOHATBHON OpUEHTAIUH.

IIpeameTrHble:

1) dopMupoBaHue TpPEACTABICHUNH O MaTEMAaTHKE KaK O METOJIe TMO3HaHUS JCHCTBUTEIHHOCTH,
MO3BOJISIFOIIEM OINMHUCHIBATH M M3Yy4aTh pEAIbHBIE MPOLECCHl U SIBJICHUSA: OCO3HAHHE POJIH
MaTeMaTUKU B pa3BUTHUM Poccuu m Mupa; BO3MOKHOCTB MPUBECTU MPUMEPHI U3 OTEYECTBEHHON U
BCEMUPHON MCTOPUU MATEMATUYECKUX OTKPBITUH U UX aBTOPOB;

2) pa3BuTHE YMEHUH pabdoTaTh C Y4eOHBIM MaTEMaTHYECKUM TEKCTOM (aHAIH3UPOBAThH, U3BICKATh
HEOOX0aUMYI0 HH(POPMAIIMIO), TOYHO W TPAMOTHO BBIpaKaTh CBOM MBICTU C TMPUMEHEHHUEM
MaTEeMaTHYeCKOH TEPMHUHOJIOTUU U CHUMBOJHWKH, TPOBOJIUTH KiIacCU(DUKAIMM, JIOTHYECKUE
000CHOBaHHUSA, JOKa3aTeIbCTBA MATEMAaTHYECKUX YTBEPXKICHUM: OIMNEPUPOBAHUE TOHSATHUSIMU:
MHOKECTBO, JIEMEHT MHOYKECTBA, NOAMHOXECTBO, NMPUHAMNICKHOCTb, HAXOKJICHUE MEPECEUEHU,
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OOBEIMHEHUS TIOJMHOXKECTBA B MPOCTEHININX CUTYalUsX; PEHICHHE CIOXKETHBIX 3a1a4 pPa3sHBIX
TUIIOB Ha Bce apu@MeTHuecKkue NeHCTBUS; MPUMEHEHHE crocoba TMOoWCKa pelieHHs 3a7add, B
KOTOPOM pPacCyXJIE€HHUE CTPOMUTCS OT YCIOBUS K TpeOOBaHHIO WJIM OT TPEeOOBAHUSA K YCIOBHIO;
COCTABJICHME IUIAHA PELICHMs] 3aJlayd, BBIACIICHHE JTAllOB €€ PELICHUs, HWHTEepIpeTanus
BBIYMCIIUTENIBHBIX PE3YJIBTATOB B 33Ja4de, MHCCIEAOBAaHUE IIOJIYYEHHOTO pEUICHUS 3a1a4y;
HaxO0KJICHWE MPOLEHTAa OT YMCIIA, YUCiIa IO IPOLEHTY OT HEro, HaXOXAEHUS MPOLEHTHOIO
OTHOIIIEHUE JBYX YHCEJ, HAXOXKICHUS IMPOLEHTHOIO CHUXEHUS WJIM MNPOLEHTHOTO IOBBIIICHHS
BEJIMYMHBI; pELICHUE JIOTHYECKUX 3a/1a4;

3) pa3BUTHE NPEACTABJICHUN O YUCIIE U YUCIOBBIX CUCTEMAaX OT HATYPaJbHBIX 0 ACHCTBUTEIbHBIX
YUCEJ; OBJIAJICHUE HABBIKAMU YCTHBIX, IHCbMEHHBIX, WHCTPYMEHTAJIBHBIX BBIYMCIICHUM:
OIIEpPUPOBAHUE MOHATUSAMH: HATYPaJIbHOE YHCIIO, IIEJI0€ YUCII0, OOBIKHOBEHHAsI IPO0b, AeCATHUHAS
IpoOb, CMEIIAaHHOE YHCJIO, PAIMOHATIBLHOE YHCIO, HUPPALMOHAIBHOE YHCIIO; HCIOJIb30BAHUE
CBOMWCTBA YMCEN ¥ 3aKOHOB apu()hMETHUECKUX ONEpaINii ¢ YHCIaMHU ITPH BHITIOJTHEHUH BBIYHCIICHUN;
KCIMOJIb30BaHKUE MTPU3HAKOB JAEIMMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJIHEHNUN BBIYUCICHUN U PEIICHUU
3a/1a4; BBIIOJHEHUE OKPYIJIEHUsS YHCE B COOTBETCTBUM C IIPaBUJIAMH; CpPAaBHEHHME YHCEIl,
OLICHUBAHUE 3HAYEHHUSI KBAIPATHOTO KOPHSI U3 MOJIOKUTEIBHOTO LIEJIOr0 YUCIIA;

4) OBIIQJICHWEC CUMBOJIBHBIM SI3BIKOM QJIreOphl, TPUEMaMHU BBIOJHEHUS TOXICCTBEHHBIX
peoOpa3oBaHull BBIPAKCHUMN, PEIICHHUsS ypaBHEHUH, CUCTEM ypaBHEHUH, HEPABEHCTB U CHCTEM
HEPABEHCTB; YMEHHUS MOJEIUPOBATh pEAJbHbIE CHUTYallud Ha S3bIKE aireOpbl, HCCIEA0BaTh
MIOCTPOCHHBIE MOJIENIM C KCIOJb30BAHHEM alllapara aiareOpbl, WHTEPIPETUPOBATh MOTYyYCHHBIN
pe3yJIbTaT: BBINOJIHEHUE HECIOXKHBIX MNpeoOpa3oBaHUIl s BBIYMCICHUS 3HAUEHUN YHCIOBBIX
BBIDAXKEHMI, COAEpXKAUIMX CTEIEHW C HATypallbHBIM IIOKAa3aTeleM, CTENeHU C LeIbIM
OTpPULATENIbHBIM I[1OKA3aTEJIEM ;BBIIIOJIHEHUE HECIOXKHBIX IpeoOpa3oBaHUMl LENbIX, APOOHO
palMoOHAaJIbHBIX BBIPAKEHUNW W BBIPAXKCHHH C KBaJpaTHBIMU KOPHSIMH; PacKpbhIBaThb CKOOKH,
IIPUBOJUTH MOAOOHBIE CllaraeéMble, UCIIOJIb30BaTh (POPMYIIbI COKPAIIEHHOIO YMHOXKEHHUS; PEILICHUE
JMHEWHBIX U KBAJPAaTHBIX YPABHEHUM M HEPABEHCTB, YPABHEHHN U HEPABEHCTB CBOJSALIUXCS K
JUHEWHBIM WM KBaJpaTHbIM, CHCTEM YypPaBHECHHUH U HEPABEHCTB, H300paXCHUE PEIICHHI
HEPABEHCTB U UX CUCTEM Ha YHMCIIOBOM IPSIMOIL;

5) oBmageHWe CUCTEMOH (YHKIHMOHANBHBIX TOHSATHHA, pa3BUTHE YMEHHS HCIIOJIBb30BaTh
(byHKIIMOHATBHO-TpaduuecKue MpeICTaBICHHs Al PEIICHUs Pa3UYHbIX MaTeMaTHYeCKUX 3ajad,
JUIsL ONMCAHWS W AaHalW3a PEeaJbHbIX 3aBUCHUMOCTEH: OIPEACIICHHE IOJOKEHHUSI TOYKH IO €€
KOOpJMHATaM, KOOPAWHATHI TOUKH MO €€ TMOJIOKEHHI0 Ha TIOCKOCTH; HaXOXACHHE MO Tpaduky
3HaueHUH QYHKIMH, 00JIaCTH ONpeAeNeHUs, MHOXKECTBA 3HAUCHU, HyJIel (QYHKIUHU, IPOMEXYTKOB
3HAKOMOCTOSIHCTBA, MPOMEKYTKOB BO3pacTaHHUs W YObIBaHUS, HaWOONBIIETr0 W HAUMEHBIIETO
3HaueHus QYHKIUH; TOCTpOeHue rpaduka JTMHEHHON U KBaApaTHYHOW (PyHKLMI; onepupoBaHre Ha
0a30BOM  ypOBHE  TOHATHUSMH:  IOCIENOBATENBHOCTh,  apu(MeTHuUecKas  Mporpeccus,
reoMeTpHuyecKas IpOrpeccusi; UCIOIb30BaHUE CBOMCTB JTMHEHHON M KBaJApaTUUYHON (PYHKIMNA U UX
rpadUKOB MPU PEIICHUH 33]a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

6) OBIaJeHHE TEOMETPUYECKUM S3BIKOM; pPa3BUTHE YMEHHS HCIOJIb30BaThb €ro JJs ONHUCAHUS
MPEIMETOB OKPY>KAIOIIEr0 MUPA; Pa3BUTUE MIPOCTPAHCTBEHHBIX MPEACTABICHHH, H300pa3UTENbHBIX
YMEHUN, HaBBIKOB T€OMETPHUYECKUX TOCTPOCHHUU: OMNMEpUpPOBAHUE TMOHATUAMH: (GUTrypa, TOUKa,
OTpE30K, MpsAMas, Jy4, JIOMaHas, yrojl, MHOTOYTOJIbHUK, TPEYrOJbHHK M YEThIPEXYTOJbHUK,
MPSIMOYTOJIBHUK M KBaJpaT, OKPYKHOCTb U KpYT, MPSIMOYTOJIbHBIN Mapajuiesenunen, Kyo, map;
M300pakeHNe U3ydaeMbIX (GUTYp OT PYKH U C TMOMOINBIO JIMHEWKH W IUPKYJS; BBITOTHEHUE
WU3MEPEHUS JUIMH, PACCTOSHUN, BEJIMYMH YIJIOB C TOMOIIBI) HHCTPYMEHTOB ISl U3BMEPEHUN JUIMH U
yTJIOB;

7) dopMHUpOBaHUE CHCTEMAaTHYECKUX 3HAHUH O TUIOCKUX (DUTypax W MX CBOMCTBAX, MPEICTABICHUN
0 MPOCTEUIINX MPOCTPAHCTBEHHBIX TeJIaX; PA3BUTHE YMEHUN MOJIETUPOBAHUS PEaTbHBIX CUTYallUN
Ha S3bIKE T€OMETPHUH, MCCIIEOBAHUS IOCTPOCHHONW MOJEIH C HCIIOIb30BAHUEM I€OMETPHUYECKUX
MOHATHM M TeopeM, ammapara anreOpbl, pelIeHHs TeOMETPUUYECKUX U MPAKTHYEeCKHX 3a/ay:
olepupoBaHWE Ha ©0a30BOM YpPOBHE NOHSTHUSIMM: PAaBEHCTBO (UIYp, NapajuIeIbHOCTh U
MEePIEHIUKYISIPHOCTh MPSAMBIX, YTJIbl MEXIY NPSIMBIMH, MEPIEHIUKYISP, HAKIOHHAS, MPOEKINUS;
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MPOBEJICHUE JOKA3aTEIbCTB B TE€OMETPUH; ONIEPUPOBAHKE HAa 0A30BOM ypOBHE MOHSITHSIMH: BEKTOD,
CyMMa BEKTOPOB, IIPOU3BEIEHUE BEKTOPA HA YUCIIO, KOOPJAUHATHI Ha IIJIOCKOCTH; PELIEHNE 3a/1a4 Ha
HaxO0XKJICHUE TEOMETPUYECKUX BEJIMYMH (JJIMHA M PACCTOSHME, BEIWYMHA YyIJa, IUIOMIa/b) IO
o0pa3iuam Hid alropuTMam;

8) oBiazeHHE MPOCTEUIIMMU CHOCOOAMU TMPEACTABICHUS W aHalu3a CTaTUCTUYECKUX JaHHBIX;
(dbopMUpOBaHHE MPEJCTABICHUH O CTAaTUCTUYECKHX 3aKOHOMEPHOCTSX B pPEaJbHOM MHpE U O
Pa3IMYHBIX coco0ax WX M3YYCHHS, O MPOCTEHUITNX BEPOSATHOCTHBIX MOJIENSX; Pa3BUTHE yMCHHM
U3BJIeKaTh MH(GOPMAIIKIO, IPECTABICHHYIO B Ta0/IMIIaX, HA AUarpaMMax, rpadukax, OMUCHIBaTh U
aQHAIM3UPOBATh MAaCCHUBbI YHCJIOBBIX JAHHBIX C T[OMOIIBIO MOJIXOMAIIMX CTAaTUCTUYECKHUX
XapaKTEPUCTHK, UCIOJIb30BaTh MOHUMAHUE BEPOSTHOCTHBIX CBOMCTB OKPY’KAIOIIMX SIBJICHUN IPU
NPUHIATHA pPEUICHU: (OPMUPOBAHHME TPEACTABICHUS O CTAaTUCTHUYECKUX XapaKTePUCTHKAX,
BEPOATHOCTH CIIyYaHOTO COOBITHS; PEHICHHE MPOCTEHIINX KOMOMHATOPHBIX 33/ay; ONpe/esieHne
OCHOBHBIX CTATHCTUYECKMX XapaKTEPUCTUK YHCIOBBIX HA0OPOB; OIICHWUBAHHE W BBIYMCICHUE
BEPOATHOCTH COOBITHSI B MPOCTEHMINUX CIIydasx; HATUYHE NPEICTABICHUS O POJIM MPAKTUYECKU
JIOCTOBEPHBIX ¥ MAJIOBEPOSITHBIX COOBITUM, O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBJICHHUSIX;
YMEHUE CpaBHUBAaTh OCHOBHBIE CTATHUCTHYECKHE XapaKTEPUCTHKH, IOJYyYEHHBIE B IIpoliecce
penieHust TPUKIAAHON 3a/1a4d, U3yUEHUSI PEATHHOTO SIBJICHUS;

9) pa3BuTHE YMEHUU MPUMEHITh U3YUYCHHbIE MOHATUS, PE3YJIbTAaThl, METOABI [l PEIICHUs 3a1a4
MPAaKTUYECKOTO0 XapakTepa M 3aJad M3 CMEXKHBIX JUCHUIUIMH C MCIOJIb30BAaHUEM IIpU
HE0OXOIMMOCTH CIIPABOYHBIX MATEPUAIIOB, KOMIIBIOTEPA, MOJIH30BATHCS OLIEHKON U MPUKHUAKON MPH
MPAKTUYECKUX pacyeTax: paclo3HaBaHUE BEPHBIX M HEBEPHBIX BBICKA3bIBAHUM; OICHWBAHHE
pe3yiabTAaTOB BBIYMCICHUN NPHU PELICHUM MPAKTHUECKUX 3a/ay; BBIIOJHEHHE CPaBHEHHUS YHUCEN B
peaNbHBIX CUTYAIUSIX; UCTIOJIb30BAaHUE YHMCIIOBBIX BBIPAXKCHHUI MPU PEIICHUH MPAKTUYECKUX 3a/1a4
W 3a7a4 U3 JPYTUX Y4eOHBIX MPEIMETOB; pEHIeHHE MPAKTUYEeCKHX 3a7ad C MPUMEHEHUEM
MIPOCTEHIIINX CBOKCTB (PHUTYp; BBITOJHEHUE MPOCTEHIIINX ITOCTPOSHUI U U3MEPEHUN Ha MECTHOCTH,
HEOOXOIUMBIX B peajbHOU KHU3HU.

BeinyckHuK Hay4yuTces B 7-9 kiaccax (1J1s1 MCIIOJIb30BAHUSA B ITOBCEIHEBHOM KU3HHU U
o0ecreyeHusi BO3MOKHOCTH YCIIEITHOTO NMPOA0JIKeHsI 00pa30BaHusi HA 06a30BOM YPOBHeE)
DJIeMEeHTbI TEOPUH MHOKECTB H MATEMATHYECKOI JIOTHKH

e OnepupoBaTh Ha 6a30BOM YpOBHE' MOHATHAMH: MHOKECTBO, DJIEMEHT MHOYXKECTBA,
MMOJAMHOKECTBO, TPUHAJIC)KHOCTH;

®  33]1aBaTh MHOKECTBA MEPEUUCICHUEM HX 3JIEMEHTOB;

® HaxOJWTh MepecedeHue, O0beANHEHUE, TTOJIMHOKECTBO B IPOCTEHIITUX CUTYAIUAX;

e OmnepupoBaTh Ha 0a30BOM YpPOBHE TOHATHSIMHU: OIpEAENeHHe, aKChOMa, TEOopema,
JTI0OKa3aTelbCTBO;

® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI IJIs1 TOATBEPKIACHUS CBOUX BBICKA3bIBAaHUM.
B noBceHeBHOM KU3HM U NIPH M3YYEHHUH APYIUX NMPeIMETOB:

®  UCINOJIb30BaTh TrpaduyuecKkoe TMPECTaBIEHNEe MHOXKECTB ISl OMUCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHHH, PU PEIICHUH 3a7a4 IPYTUX YIEOHBIX MPEIMETOB.
Yucaa

e OmnepupoBarh Ha 0a30BOM YPOBHE MOHSTHSMH: HATypadbHOE YHCIIO, IEJI0E€ YHCIIO,
OOBIKHOBEHHasi NIpo0Ob, JeCATHYHAsE JpoOb, CMEIIaHHas JpoOb, paIMOHATLHOE YHUCIIO,
apudmeTruecKuil KBaJIpaTHBIN KOPEHB;

®  JCIOJIB30BaTh CBOMCTBA YMCEIN U MPABUJIA JCHCTBUM ITPHU BBIIIOJHEHNN BBIYMCIICHHUI;

1 3neck u anee — pacno3HaBaTh KOHKPETHBIE IPMMEPHI OOIIMX MOHATHIA 1O XapAKTEPHBIM MIPU3HAKAM, BBITOJIHATH
JIEHCTBUS B COOTBETCTBUM C OIPEIECIICHUEM U IPOCTEUITMMU CBOWCTBAMU NIOHATUN, KOHKPETU3UPOBATh IIPUMEPAMHU
o0IMe TOHATHS.



®  UCHOJIb30BaTh MPU3HAKU ACIUMOCTU Ha 2, 5, 3, 9, 10 npu BHINOJHEHUU BBIYUCICHUN U
pEIIeHNN HECIIOKHBIX 3a]1aY;

BBITIOJIHATH OKPYIJIEHUE PallMOHATIbHBIX YUCENl B COOTBETCTBUU C IIPAaBUIIAMY;
OLICHMBATh 3HAYEHUE KBAAPATHOIO KOPHS U3 IOJOKUTEIBHOIO 1IEJIOT0 YNCIIa;
pacrno3HaBaTh palMOHaJIbHbIE U UPPALIMOHAIbHBIE YNCIIA;

e  CpaBHUBATh YHCIIA.

B noBcexHeBHOM KU3HM M IPH M3YYEHHH APYTUX NPeIMETOB:

®  OIEHUBATh PE3y/IbTAThl BBIYUCICHUN IPU PELICHUU MPAKTUYECKUX 3a/1a4;

®  BBINOJIHATH CPABHEHHE YKCEI B peajbHbIX CUTYAIUX;

®  COCTaBJIATH YHMCIIOBBIE BBIPDAKEHUS IIPU PELICHUM IMPaKTUYECKUX 3aJady U 3a1ad U3
APYTruX y4eOHBIX MPEIMETOB.

To:xknecTBeHHbIE TPeOOpPaA30BaAHUS

e  BrINosHATH HECIOXKHbIE NPEOOpa30BaHUs JUIS BBIYHUCICHUS 3HAYEHUN YHMCIIOBBIX
BBIPQXEHUI, COJEp)KallMX CTENEHW C HATypalbHBIM II0OKa3aTeleM, CTEIEHH C LENbIM
OTpHUIATENILHBIM [TOKa3aTeNeM;

®  BBHINOJHATH HECIIOXKHBIE TPEOOpa3OBaHMs IIENBIX BBIPAKECHUH: PacKpbIBaTh CKOOKH,
IIPUBOJIUTH MOJOOHBIE CIIAracMbIE;

®  HCIOJNB30BaTh (POPMYJIbl COKPAIIEHHOTO YMHOXXEHHS (KBaJpaT CYMMBI, KBaipar
Pa3HOCTH, Pa3HOCTh KBAJAPATOB) JJISl YIIPOIIEHUS BRIYMCICHUN 3HAYCHUI BBIPAKEHU;

® BBHINOJHATH HECJOXHBIE MpeoOpa3oBaHHUs  APOOHO-TMHEHHBIX  BBIPAKCHHH U
BBIPAXEHUH C KBaJIpaTHBIMU KOPHSIMH.

B noBceHeBHO KU3HM U NIPU U3YYEHHHU APYTUX MPEIMETOB:

®  [IOHUMMAaTh CMbICJI 3alIMCH YKCJIAa B CTAHJAPTHOM BUJIE;

e  omepupoBaTh Ha HA30BOM YPOBHE MOHSATHUEM «CTaHAAPTHAS 3aMUCH YKCIAY.
YpaBHeHNSI 1 HEPABEHCTBA

e OmnepupoBaTh Ha 0a30BOM YPOBHE IOHSATHUSMU: DPABEHCTBO, YHCIOBOE PABEHCTBO,
YpaBHEHUE, KOpPEHb YPABHEHMsI, PELICHHE YypPaBHEHHUS, YUCIOBOE HEPABEHCTBO, HEPaBEHCTBO,
pelleHrne HepaBeHCTBA;

IIPOBEPSATH CIPABEUINBOCTh YUCIIOBBIX PABEHCTB U HEPABEHCTB;
peliaTh JMHEWHbIE HEPaBEHCTBA U HECJIOKHbIE HEPABEHCTBA, CBOASIIMECS K TMHEWHBIM;
pelaTh CUCTEMbI HECIIOKHBIX JIMHEHHBIX YpaBHEHUN, HEPABEHCTB;
IIPOBEPSTH, SIBISIETCS JIU JAHHOE YHCIIO PEIIEHUEM ypaBHEHUS (HEpaBEHCTBA);
pelaTh KBaJipaTHble ypaBHEHUs 10 (opMysie KOpHEH KBaJpaTHOIO YpaBHEHUS;
e  u300pakaTh pelIeHHs] HEPABEHCTB U UX CUCTEM Ha YMCIIOBOH MPsIMOM.
B noBcenHeBHOM KU3HHM M NIPH U3YYCHHHU APYTUX NPEIMETOB:

® COCTaBJIATH M pELIaTh JUHEHHbIE YPaBHEHMs NPU PEUICHUM 3a]ad, BO3HHMKAIOUIUX B
JPYTUX y4eOHBIX MperIMeTax.

DOyHKIUH

e Haxonuts 3HaueHune QpyHKLINU MO 3aJaHHOMY 3HAYEHHIO apIyMEHTa;

® HAaxOJUTh 3HAUYEHUE apryMeHTa IO 3aJaHHOMY 3HAu€HUI0 (YHKIHMHU B HECIOXKHBIX
CUTYalUsIX;

e  ONpeleNiATh IOJIOKEHHE TOYKM II0 €€ KOOpAMHATaM, KOOpAWHAThl TOYKH IO €€
MOJIOXKEHUIO Ha KOOPAMHATHOM MJIOCKOCTH;

e 10 rpaduky HaXoAUTh O0JACTh ONpPEAETICHUs, MHOXKECTBO 3HAUEHUH, HYIH (YHKIIHH,
MIPOMEXYTKH 3HAKOIOCTOSHCTBA, TNPOMEXYTKM BO3pacTaHusi M YObIBaHHs, HauOoJbllee U
HauMeHbIlIee 3HaYeHUS PYHKIINH;

e  CTpOUTh rpaduK JUHEHHOHN QyHKINH;

®  [IPOBEPATH, ABISETCA JM JaHHBIA rpaduk rpadpukoM 3agaHHON QyHKIMM (JTUHEHHOM,
KBaJIpaTUYHOM, 00paTHON MPOMOPLUOHATBHOCTH);



e ompeneniaTh NPUOMMKEHHBIC 3HAUCHHsS] KOOPAWHAT TOYKM IepecedeHus TIpadukoB
byHKIINIH;

e  omepupoBaTh Ha 0a30BOM YPOBHE MOHATHUAMU: MOCIEIOBATEILHOCTD, apH(PMETHIECKas
Iporpeccusi, reoMeTpuiecKas porpeccus;

e pemiath 3aJayd Ha IPOTPECCHH, B KOTOPBIX OTBET MOXET OBITh IOJYy4EH
HEMOCPEJACTBEHHBIM MOJICUeTOM 03 MpUMEeHEeHUs (popMyIt.
B noBceaHeBHOM KU3HM M NIPH M3YYEHHH APYTUX NPeIMETOB:

®  CIOJIb30BaTh IpaUKU peanbHBIX MPOIECCOB U 3aBUCUMOCTEH ISl OMpPENETICHUS UX
CBOMCTB (HauOOJbIIINEe U HAUMEHbBIIINE 3HAUYCHUS, TPOMEXKYTKH BO3pACcTaHUsl U YOBIBaHUs, 00IacTH
II0JIO)KUTEIIBHBIX U OTPULATENIbHBIX 3HAYEHUH U T.I1.);

®  CIOJIb30BaTh CBOMCTBa JUHEHHOW (GYHKIMM U ee rpaduk Npu peuieHUH 3anad U3
JOPYTUX y4eOHBIX MPEIMETOB.
CraTucTHKA M TeopHs BePOSITHOCTEH

e lIMeTbh NpeacTaBlIeHHE O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOATHOCTH CIy4YailHOTrO
COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;

e pemarh MpocTeimme KOMOMHATOPHBIE 3a/1a4d METOJIOM MPSMOTO M OPraHHU30BAHHOTO
nepedopa;

®  TIPEICTaBIATH JAaHHBIC B BUJE TAOIUII, JHArpamMM, rpauKoB;

e  yuTaTh HH(OPMAIHIO, TPECTABICHHYIO B BHJIE TAOJIHUIIBI, AUArPAMMBI, rpaduka;

®  OIpeleNsITh OCHOBHBIE CTATUCTUYECKUE XapPAKTEPUCTUKU YUCIOBBIX HAOOPOB;

®  OLIEHUBATh BEPOSATHOCTb COOBITUSI B IPOCTEHUIINX CIIydasiX;

®  UMETh [IPEJICTABICHHUE O POJIM 3aKOHA OOJIBIINX YHCEN B MACCOBBIX SIBJICHUSIX.
B noBceHeBHOM KU3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:

®  OIEHUBATh KOJIMYECTBO BO3ZMOXKHBIX BAPUAHTOB METOJIOM Iepedopa;

®  UMETh IIPEJICTABICHHUE O POJIM IPAKTUUECKU JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITUI;

® CpaBHUBaThb OCHOBHBIE CTAaTHUCTUYECKUE XapAKTEPUCTHKHU, IOIYYEHHBIE B IIpOLIECCE
pelIeHus IPUKIAIHON 3a/1a4M, U3YUEHUsI PEaJIbHOTO SIBJICHMUS,

®  OIEHUBATh BEPOSTHOCTh PEATHHBIX COOBITUN U SIBICHUN B HECJIOKHBIX CUTYaIIUSX.
TexcToBBIE 3a729H

e PemaTh HECIOXKHBIE CIOXKETHBIE 33/JaYd pa3HbIX THUIIOB Ha Bce apudmernyeckue
JICHCTBHUS,

®  CTPOMTBH MOJIEIb YCIOBUS 33/1a4M (B BUJI€ TAOJIUIIbI, CXEMBbI, PUCYHKA WJIM YPAaBHEHUS), B
KOTOpPOM N1aHbl 3HAYEHHUs JBYX W3 TPEX B3aUMOCBSI3aHHBIX BEJIMYUH, C LIEJBIO IOUCKA PEIICHUS
3a/1a4y;

®  OCYILECTBIISATH CIOCOO MOKMCKA PELICHUs 3a/1aui, B KOTOPOM PacCyXJIeHHe CTPOUTCS OT
yCIIOBUS K TpeOOBAaHUIO WIIM OT TpeOOBaHUS K YCIOBHIO;

®  COCTaBJIATH IIJIaH PELICHUA 33/1a4H;

e  BBIJCIATH ATAlNbl PELICHUS 3a/1a4U;

®  HHTEPHPETUPOBATH BBIYUCIUTEIBHBIE PE3YNbTAThl B 3aJa4ye, UCCIENOBAaTh MOJIYyYEHHOE
pellIeHne 3aa4n;

e 3HATh Pa3JIMYUE CKOPOCTEH 0OBEKTa B CTOSUEH BOJE, MPOTHUB TEUEHUS U MO TEUCHUIO
peKu;

e  pemiarh 33J1a4M Ha HAX0XKJIEHUE YaCTH YKCia U YUCIIa TI0 €ro 4acTu;

e pemarh 33Ja4M Pa3HBIX TUIOB (Ha pabOTy, HA MOKYIKH, HA IBUKEHUE), CBI3bIBAIOIIUX
TPH BEJIMYMHBI, BBIJIEISTH 3TH BEIMYUHBI U OTHOILIEHUSI MEX]Ty HUMU;

®  HAxOIUTh MPOLEHT OT YMCIA, YACIO IO MIPOLEHTY OT HEro, HaXOAWUTh MPOLEHTHOE
CHM)KEHHE WM MTPOLIEHTHOE MOBBILIEHUE BETNUNHBI;

®  pemIaTh HECJIOXKHbIE JIOTHUECKUE 3a]Jauld METOJIOM PaCCyKACHUM.
B noBceHeBHO KU3HM M NIPH U3YYEHHHU APYTUX NPeIMeTOB:



®  BBIIBUTATHh TUIOTE3bI O BO3MOXHBIX MPEACTBHBIX 3HAUEHUSX HCKOMBIX B 3ajaue
BEJIMYUH (JIe71aTh TPUKUIKY).
I'eomeTpuueckue purypsl

e  OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATUSIMU T€OMETPUUECKUX (DUTYD;

e  U3BJIEKaTh MHPOPMAIUIO O FEOMETPUUECKUX (PUTYpax, IPEICTaBICHHYIO Ha YepTekax B
SIBHOM BU/IE;

® TPUMEHSTh JUIS pEHICHHsS 3a7a4 TeoMeTpuYeckue (akThl, €CIM YCIOBUS HX
MIPUMEHEHHUS 33/1aHbI B SBHOU (hopMe;

e pemiarth 33JaYyd Ha HAXOXKJIEHUE TEOMETPUYECKUX BEJIMYMH [0 o0pa3laMm MiIn
aJIITOPUTMAaM.
B noBceHeBHO KU3HM ¥ TIPU U3YYEHHHU APYTUX MPEIMETOB:

®  CIOJIb30BAaTh CBOMCTBA TEOMETPUYECKUX GUIYyp s pElIeHUs THUIOBBIX 3ajad,
BO3HUKAIOIINUX B CUTYaIUSIX [TOBCEAHEBHOM KM3HU, 3a/1a4 MPAKTUYECKOTO COACPIKAHMUS.
OTHomeHust

e OmnepupoBaTh Ha 06a30BOM YPOBHE MOHATHUSMHU: PAaBEHCTBO (uryp, paBHble (GUTYDBHI,
PaBEHCTBO TPEYrOJbLHUKOB, TAPATUICTLHOCTD MPSMBIX, EPIECHANKYISIPHOCTD MPSIMBIX, YTIIBI MEXKITY
MPSIMBIMU, TIEPIICHANKYIISP, HAKIOHHAS, TPOCKIIUS.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  CIOJNIb30BaTh OTHOIIEHUS JUIS pEHIeHHs] NPOCTEWINUX 3a7ad, BO3HUKAIOIIUX B
pEATBHOMN KU3HMU.
N3mepeHus 1 BLIYMCTIEHHS

¢  BrINonHATH U3MEpPEHUE AJUH, PACCTOSHUN, BEIMYUH YTIIOB, C IOMOIBIO HHCTPYMEHTOB
JUIS U3MEPEHU IJTUH U YTJIOB;

® [puUMEHATH (QOpPMYJIBl TIEPUMETPa, IUIOMATU W o0BbeMa, IUIOMIAJAW IOBEPXHOCTH
OTJICTBHBIX MHOTOTPAHHUKOB TIPY BBIYUCIICHHSX, KOT/a BCE JaHHBIC UMCIOTCS B YCIIOBHH;

e npuMeHsATh Teopemy Iludaropa, 6a30Bble TPUTOHOMETPUUECKHE COOTHOIICHUS IS
BBIUHCIICHUS ITMH, PACCTOSHUH, IIOMIAAeH B IPOCTEHIINX CIIydasx.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHUH APYTUX MPeIMETOB:

®  BBIYHCIATH PACCTOSHUA HA MECTHOCTHM B CTAHJAPTHBIX CHUTYalMsX, IUJIOMAAU B
MPOCTEHIINX CITydasix, MPUMEHATH GOPMYIIbI B TPOCTEHIIINX CUTYAIUSIX B IOBCEAHEBHOMN KHU3HU.
I'eomeTpuuyeckue MOCTPOEHUSA

e 1I300paxkaTh THUIOBBIC IIOCKUE (UTYPHl U (QUTYpHl B MPOCTPAHCTBE OT PYKU U C
MTOMOIIBI0 HHCTPYMEHTOB.
B noBceaHeBHOM KU3HM ¥ TIPU U3YYEHHH APYTUX MPEIMETOB:

®  BBINOJIHATH MPOCTEHIIINE TOCTPOCHUS HA MECTHOCTH, HEOOXOTUMBIE B PEaTbHOM JKU3HU.
TI'eomeTpuueckue npeodpazoBaHusi

e  Ctpouth QUrypy, CHMMETPHUHYIO TaHHOUW (PUType OTHOCUTENHHO OCU U TOYKH.
B noBceHeBHO KU3HM U TIPH U3YYEHHHU APYTUX NMPEIMETOB:

®  pacro3HaBaTh JIBIKEHUE OOBEKTOB B OKPYXKAIOIIIEM MHPE;

®  pacrno3HaBaTh CHMMETPHYHBIC (PUTYPHI B OKPYKAIOIIEM MUpE.
BekTOopbI M KOOPAUHATHI HA TIOCKOCTH

¢  OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSMHU BEKTOpP, CyMMa BEKTOPOB, IPOU3BEACHHE
BEKTOpA Ha YHCII0, KOOPJUHATHI Ha TIOCKOCTH;

e  OmpenessITh MPUOIMKEHHO KOOPIUHATH TOYKH 10 €¢ H300paKEeHUI0 Ha KOOPIUHATHON
MJIOCKOCTH.
B noBceHeBHO KU3HM ¥ TIPU U3YUYEHHHU JAPYTUX MPEIMETOB:

®  HCIIOJIB30BAaTh BEKTOPHI JUISA PEHICHHS MPOCTEUINX 3a7ad Ha OIpeIeiicHUe CKOPOCTH
OTHOCHUTENILHOTO JIBHKEHUSI.
HcTopust MaTeMaTUKHU

e OmuchBaTh OTIENIBHBIE BBIJAIOIINECS PE3YNIbTAThl, MOJYYEHHBIE B XOJI€ Pa3BUTHUS
MaTEMaTHKHU KaK HayKu;
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° 3HATh NPUMCPBI MATCMATUICCKUX OTKprTI/Iﬁ " UX aBTOPOB, B CBA3U C OTCUCCTBECHHOM U
BCEMHUPHOUN UCTOPUEH;

° IMOHUMATDb POJIb MATECMATUKHU B pa3BUTUU Poccun.
Metoabl MaTeMaTHKH

e BpiOupare noaxoasiuii M3y4eHHBIH MeETOJ JJs PELICHUs HW3YyYEHHBIX THUIIOB
MaTeMaTHYECKUX 3aJ1ay;

e [IpuBoauTh mNpHUMEpPHl MATEMAaTUYECKUX  3aKOHOMEPHOCTEM B  OKPYKaIOILIEH
l[ef/'ICTBI/ITeJIbHOCTI/I H MMPOM3BCACHUAX UCKYCCTBA.

BbINYyCKHHK MOJYYHT BO3MOKHOCTH HAYYUTHCH B 7-9 Kiaccax 11 odecriedyeHust
BO3MOSKHOCTH YCIIEHIHOTO NMPOJ0JIKeHUs1 00pa3oBaHus HA 0230BOM M yIiIy0JJeHHOM YPOBHSIX
DJeMeHThI TEOPUH MHOKECTB H MATEMATHYECKOH JJOTHKH

e Onepuposamv® nowamusmu. onpeodeienue, Mmeopema, aKCUoMd, MHOJICECBO,
XapakmepucmuKky MHONICECmEd, JJeMeHm MHOJICeCmed, Nycmoe, KOHeuHoe U OeCKOHeYHoe
MHOHCECTNBO, NOOMHONCECMBO, NPUHAONEHCHOCTb, BKIIOYEHUE, PABEHCBO MHONCECTE;

®  U300padicamv MHOINCECMBA U OMHOUWEHUE MHOICECME C NOMOWBIO KPYeos Diliepa,

®  onpeodensims NPUHAOLEHCHOCIb DNIEMEHMA MHONCECMBY, 00bEOUHEHUIO U NePeceyeHuUio
MHOJCECE,

®  300a8amb MHOINCECMBO C NOMOUWBIO NEPEUUCTICHUS. DJIEMEHMO8, CJLOBECHO20 ONUCAHUSL,

®  onepuposamv NOHAMUAMU: BbICKA3LIBAHUE, UCHMUHHOCHb U JIONCHOCMb GbLCKA3bIGAHUS,
ompuyanue 8blCKA3bl8AHUI, ONePayuL HA0 BbICKA3LIGAHUAMU: U, UTU, He, VCIOBHbLE BbICKA3bIBAHUS
(umnauxayuu);

®  CMpoUmb GbICKA3bIBAHUS, OMPUYAHUSL BbICKA3bIBAHUII.
B noBceaHeBHOI )KM3HU M NIPU U3YYE€HHH IPYTHX NMPEIMETOB:

®  CcmMpoums YenouKy YMO3AKII0OUEeHUL Ha OCHOBE UCTOIb308AHUSA NPABUIL JIO2UKU,

®  UCNONB308AMb  MHOMCECMBA, Onepayuu ¢  MHOJNCeCmeamu, ux epaguueckoe
npeocmasienue 0Jisk ONUCAHUS PeAbHbIX NPOYECCOs8 U AGTEeHULL.
Yucaa

e Onepuposamsv NOHAMUAMU. MHOINCECHBO HAMYPANLHBIX YUCENL, MHONCECBO UYelblX
yucen, MHOJNCECMBO PAYUOHATbHBIX YUCET, UPPAYUOHAILHOE YUCLO, KBAOPAMHbIL KOPEHb,
MHOIHCECNBO OCUCMBUMENbHBIX YUCET, 2e0MeMmpPUudecKds UHmepnpemayus HamypaibHblX, YeabiX,
PAYUOHATILHBLX, OCUCMBUMETLHBIX YUCEIL,

®  NOHUMAMb U OOBACHAMb CMBLCT ROZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCAA;

®  BLINOIHAMb BLIYUCTEHUS, 8 TOM YUCTe C UCNOTb308AHUEM NPUEMO8 DAYUOHANbHBIX
BLIYUCTICHULL,

®  GBLINOIHAMb OKPY2IeHUE PAYUOHATNBHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

®  CPABHUBAMb PAYUOHATLHBLE U UPPAYUOHATIbHBIE YUCLA,

®  npeocmasiams payuUoOHaIbHOE YUCTO 8 8Ude 0eCAMUUHOU OpoOU

®  YNopsA0ouUUBAMb YUCIA, 3ANUCAHHbIE 8 8UOE 0OLIKHOBEHHOU U 0eCAMUYHOU OpoOU;

o naxooumv HOJ/[ u HOK uucen u ucnoiv308ame ux npu peuteHuu 3a0au.
B noBceHeBHOI KU3HM M NIPH U3YyYEHUH APYTUX MPEIMETOB:

®  npUMeHIMb NPAGUILA NPUOTIUINCEHHBIX GIYUCTIECHUL NPU PeUleHUU NPAKMUYeCKUX 3a0ay U
peuteHulU 3a0ay Opy2ux yueOHvlX npeomMemos;

®  BLINOIHAMb CPABHEHUEe Pe3VIbMAMOo8 GbIYUCIeHUL NPU peuleHUU NPAKMu4eckux 3a0ay,
8 MOM YUC/Ie NPUOTUHNCEHHBIX BbIYUCTIEHULL,

®  cocmaenams U OYEeHUBAMb YUCI08bLE BbIPANCEHUS NPU PEUEHUU NPAKMUYECKUX 3a0ay U
3a0ay u3 opyaux y4eOHvlx npeomemos;

2 351ech U j1asiee — 3HATH ONPEJIEIIEHHE TIOHATHS, YMETh MOSCHATh €10 CMBIC]I, YMETh MCIOJIb30BaTh MOHATHE H €0
CBOMCTBA MPH NMPOBEACHNUH PACCYXKICHHUH, TOKA3aTeIbCTB, PEIICHNH 3a/1ad.



®  3anuUCLIBAMb U OKPY2IAMb YUCT0GblE 3HAUEHUS PEealbHbIX GeIUYUH C UCNOIb308AHUEM
PA3HLIX cUCmeM UMepeHUs.
ToxnecTBeHHbIE IPe0OpPa30BaHUA

e Onepuposamv NOHAMUAMU CMENEHU C HAMYPATbHLIM NOKA3AmeleM, CeneHu ¢ Yeavlm
ompuyamenbHulM NOKA3amenemM;

®  GLINOIHAMbL NPeoOPA308aHUS  YENbIX  BbIPAXCEHUU: Oelicmeusi ¢ O0OHOYeHamMU
(cnooicenue, evluUmMaHue, YMHOJCEHUE), OCUCMBUS C MHOLOUNEHAMU (CNOJCeHUe, GblYyUmAaHue,
VMHOOJICEHUe);

®  GLINOJIHAMb PA3NONCEHUE MHOSOUIEHO8 HA MHONCUMENU OOHUM U3 CNOCODO8. 8blHeCeHUe
3a cKOOKY, epYNNUPOBKA, UCNONb308AHUE POPMYTI COKPAUWEHHO20 YMHONCEHUSL,

®  gbIdenAMb KBAOPAM CYMMbL U PAZHOCMU OOHOYIEHO8,

®  pPACKIaovbi8amv HA MHOJCUMENU KBAOPAMHYIL MPexXUieH,

®  GLINOIHAML NPeobPA308aAHUSL  BLIPANCEHUL, COOEPI’CAWUX CMENneHUu C YeablMU
OMPUYAMENbHBIMU ~ NOKA3AMENAMY, Nepexooums Om 3anucu 6 6ude CMmeneHu ¢ YenbiM
ompuyamenbHulM NOKasamenem K 3anucu 8 uoe opoou;

®  BLINOAHAMbL  NPeobpazo6anus  OPOOHO-PAYUOHAILHBIX — BbIPAINCEHUL:  COKpaujeHue
Opobeil, npusedenue arceopauyeckux opodell K odwemy 3HaAMEeHaAmento, ClodNCeHue, YMHOlICeHUe,
Oellenue aneebpauyeckux opobel, 603gedenue aneebpauyeckol Opodu 6 HAMYPANLHYIO U Yelyio
ompuyamenbHylo CmeneHb,

®  GLINOJIHAMb NPEodPA3Z0BAHUS BLIPANCEHUL, COOEPAHCAUUX KBAOPAMHbIEe KOPHU,

®  gblOenAMb KBAOPAm CYMMbl UNU PASHOCMU O8VUJIEHA 6 BbIPAINCEHUSX, COOEPHCaAUUX
K8aOpammbvie KOPHU,

®  BBLINONHAMb NPEOOPAZ0BAHUS BLIPANCEHUL, COOEPHCAUUX MOOYTb.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  GLINOJIHAMb NPeodPa308aHUsl U OeUCMBUs C YUCIAMU, 3ANUCAHHLIMU 8 CIMAHOAPMHOM
suoe;

®  BLINOIHAMb NPEOOPA308AHUS AI2EOPAUYECKUX BbIPANCEHUL NPU PEeUleHUU 3a0ay OpPY2ux
VUEOHBIX NPeOMEemOo8.
YpaBHeHUs] 1 HEPABEHCTBA

o Onepuposamv NOHAMUAMU: YPAaBHeHUe, HepPaABeHCMB0, KOPEHb YPABHEHUs, pelieHue
Hepagencmeda, pAasHOCUNIbHble YpasHeHus, o001acms onpeoeiienus YpasHeHus (HepaseHcmaa,
cucmemvl YpagHeHUll Ul HepageHcma),

®  pewams JNUHElLHbIE YPABHEHUs U YPABHEHUs, C800UMble K JUHEUHbIM C HOMOWBIO
MOIHCOECMBEHHBIX NPe0dPA308AHULL,

®  pewams K6AOpamHvle YPAGHEHUS U YPABHEHUS, C800UMblE K KBAOPAMHBIM C NOMOUbIO
MOo2HCOECmMEEeHHbIX NPeodPA308aAHULL,

®  pewams OpOOHO-UHElIHbIE YPAGHEHUSL,

® pewamb  npocmeluiue  UPPAYUOHATbHbIE — YPABHEHUs  6U0d f (X) =a,
V() =y8(x);

®  pewams ypasHeHus 8u0a X" =a ;

®  pewambs ypasHeHUs CNOCODOM PA3NONCEHUS HA MHONCUMENU U 3AMEHbL NePEMEHHO,

®  UCNONB308AMb MEMOO UHMEPBAN08 OJisl peuleHUs UYeaivlx U OpOoOHO-PAYUOHANbHBIX
Hepagencma,

®  pewamv NUHElHbIE YPAGHEHUS U HEPABEHCMBA C NAPAMEMPAMU,

®  pewamb HECNONHCHbIE KBAOPAMHbLE YPABHEHUS C NAPAMEMPOM,

®  pewamv HECI0NHCHbIE CUCEMbL TUHENIHbIX YPAGHEHUL C Napamempamu,

®  pewamv HeCI0HCHBIE YPABHEHUS 8 YENblX YUCTAX.
B noBceHeBHOI KU3HN U IPH M3YyYEHHUU JAPYTUX NPeIMETOB:
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® cocmaeiamb U pewlamv JuHelHble U KEAOpAmHvle YPAGHEHUs, VYPAGHEHUs, K HUM
c800AWUeCs], CUCTIEeMbl TUHEUHbIX YPAGHEHULl, HepaABeHCME Npu peuenuy 3a0ay Opyeux yuyeOHvlx
npeomemos;

®  BLINOIHAMbL OYEHKY Npagoonoododus pe3yibmamos, NOAYYAeMblX Npu peuleHuu
JIUHEUIHBIX U K8AOPAMHBIX YPAGHEHUL U CUCEM TUHEUHbIX YPABHEHUL U HepABeHCME NPU peuleHul
3a0ay Opy2ux yueOHvIX NPeoMemos;

®  guLIOUpamb COOMBEMCMBYIOWUE YPAGHEHUs, HePABeHCMEd U UX Ccucmemvl OJis
COCMABIEHUSI MAMEMAMUYECKOU MOOeNU 3A0AHHOU PealbHOU CUMYayuu Uiy NPUKIAOHOU 3a0ayu;

*  yMemb UHMEPNPEMUPOBAMb NOJYYEHHbIN NPU peuleHUU VPAGHeHUs, HepaeeHCmea Uil
cucmembl pe3yibmam 8 KOHmMeKcme 3a0aHHOU PeaibHOU CUmyayuu Ui nPuKkIaoHol 3a0adu.
DOyHKIUN

o  Onepuposamv NOHAMUAMU: DYHKYUOHATbHASL  3A8UCUMOCTb,  QVHKYUS, epagpuk
@dyHryuu, cnocodwvl 3a0anusi GyHKyuU, apeymeHm u 3Havenue QYHKyuu, ooaacmo onpeoeieHus u
MHOJICECBO — 3HAYEHUNl  (PYHKYuu, HYIU  @QYHKYuu, NpOMeNCYmKU  3HAKONOCMOSAHCMEA,
MOHOMOHHOCMb QYHKYUU, YeMHOCTb/HeUemHOCIb (YHKYUU,

e cmpoumb epaghuxu JIUHENHOL, K8aOpamuyHou @ynxyuil, obpamuoll
NPONOPYUOHATLHOCIU, PYHKYUU 8UOA: Y = a + ﬁ vy =~Ixy=Yx, y=|x;

® Ha npumepe KEAOPAMUYHOU (HYHKYUU, UCNOIB308AMb NPeodpa308aHus epapura
@ynxyuu Y=f(X) ons nocmpoenus epaguros pynxyuii y = af (kx+b)+c ;

®  cocmaeiame YpPAasHeHusi NpAMOU N0 3A0AHHbIM YCIO0GUAM. NpOX0Oaujel uepe3s 08e
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0OAuell yepe3 OaHHYI0 MOUKY U NaApauilelbHol 0AHHOU
NpAMOU;

®  uccrnedosamv PYHKYUIo No ee epaguxy;

®  HAXOOUMb  MHONCECMBO  3HAYEHUl, HYIU, NPOMEICYMKU  3HAKONOCMOIHCMEA,
MOHOMOHHOCIU KBAOPAMUYHOU (DYHKYUL,

®  onepuposamv NOHAMUAMU. NOCIE008AMENLHOCMb, apuMemudeckdas npospeccus,
2eoMempuiecKas npo2peccusi;

®  pewams 3a0a4u HA APUPMEMUYECKVIO U 2e0OMEMPUUECKYI0 NPOZPECCUIO.

B noBceHeBHO KU3HM U TIPH U3YYEHHHU APYTUX NMPEIMETOB:

®  ULIIOCMPUPOBAL C NOMOWBIO 2PADUKA PEANbHYIO 3A8UCUMOCMb ULU NPOYEcC NO UX
Xapakxmepucmukam,

®  UCNOIB308aMb CEOUCMEA U 2PAPUK KEAOPAMUYHOU (QYHKYUU NpU peuleHuu 3a0ad u3
Opyeux yueOHbIX npeomemos.

TekcToBbIe 3a1aUn

e Pewamb npocmule U CLONCHbIE 3A0a4U PAZHBIX MUNOS, A MAKICE 3A0a4U NOBLIUEHHOU
mpyoHoCmu,

®  UCNOIB308aMb PA3HLIE KPAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CLONCHBIX 3a0ay OJisl
nOCMPOeHUst ROUCKOBOL CXeMbl U PeUuleHUst 3a0ay,

®  paziuuamv MoOelb MeKCma U MoOelb peuleHUs 3a0ayl, KOHCMpPYuposams K 0OHOU
MOOeNU peueHUst HeCIO0HCHOU 3a0ayu pasHvle MOOeIU MeKCma 3a0adu,

®  3HamMb U NPUMEHAMb 064 cnocoba NOUCKa peutenus 3a0ay (0m mpedo8anus K yCl08UK0
U om ycnogus Kk mpebo8anuio);

®  MOOenUPO8aAmb PACCYHCOEHUs NPU NOUCKE PEUeHUsl 3a0ad ¢ NOMOWbIO epagp-cxembl,

®  BbIOenAMb YMANbL PeueHUss 3a0ayll U COOEPHCAHUE KAHCO020 IMand;

*  yMemb GblOUPAMb ONMUMANLHLIL MemoO peuleHus 3a0a4u U OCO3HABAMb 6blOOP
Memooda, paccmampusams paziuyHvle Memoobl, HAXOO0UMb pa3Hble peuleHus 3a0avu, eciu
BO3MOIHCHO,

®  QHaAIU3UPOBAMb 3aMPYOHEHUs NPU PeuleHUU 3a0a4;

11



®  GLINOIHAMb pPA3IUUHbIE NPEoOPA308aHUSA NPEONONCEHHOU 3a0adu, KOHCMPYUPOBAMb
HO8ble 3a0a4u U3 OAHHOU, 8 MOM Yucie 0bpamHule;

®  UHMeEpPNPemMUpPOBamsb  GbIYUCIUMENbHbIE —pPe3VIbmamsl 6  3a0aye, UCCLE008aMb
NOIYYeHHOe peuleHue 3a0a4u,

®  AHATUBUPOBAMNL BCEBOZMOICHBIE CUMYAYUU 83AUMHO20 PACNONONCEHUL 08YX 0OBEKMO8
U UBMEHEeHUe UX XAPAKMePUCMUK NPU COBMECMHOM OBUICEHUU (CKOPOCMb, 8PeMsl, pacCmosHue)
npu peweHuu 3a0ay Ha Osudicenue 08yX 00bEKMO8 KAK 6 OOHOM, MAK U 6 NPOMUBONOLONCHBIX
HanpasieHusx;

®  UCCre008ams 8CEBO3MOIICHBIE CUMYAYUU NPU peuleHul 3a0ad Ha O8UICEHUEe No peke,
paccmampusams pasHvle CUCeMbl Omcyuema,

®  pewams pazHOOOPA3Hble 3A0aYU «HA 4ACMUY,

®  pewams u 000CHOBLIBAMb C80€ peuleHUe 3a0ay (8blOesIMb MAMeMamuiecKyro 0CHO8Y)
HA HAXO0JCOeHUe YACU YUCLA U YUCTA NO €20 YACMU HA OCHO8e KOHKPEMHO20 CMbLCAA Opodu;

®  0co3HABamMb U OOBACHAMb UOSHMUYHOCMb 3A0aY PA3HBIX MUNOS, CEA3bIEAIOWUX MPU
BeUYUHBL (Ha pabomy, HA NOKYNKU, HA O8UJICEHUE), 8blOeNsimb MU BeIUYUHbL U OMHOUEHUS.
MedHCOY HUMU, NPUMEHAMb UX HNpU peuwleHuu 3aoad, KOHCMPYUpoeamv coOCmEeHHble 3a0ay
VKA3AHHBIX MUNOB,

®  gademv OCHOBHbIMU MEMOOAMU PeuleHUs 3a0ay HaA CMeCU, CNLA8bl, KOHYEeHMPayuu,

®  pewams 3a0ayu HA NPOYEHMDbL, 8 MOM HUCTe, CLONCHbIE NPOYEHMbl ¢ 0OO0CHOBAHUEM,
UCNONbL3YSA PA3HBLE CHOCOODI;

®  pewams 102UteCcKUe 3a0ayl PAHLIMU CROCOOAMU, 8 MOM YUCe, C 08YMS OIOKAMU U C
mpemsi 610KaMu OAHHBIX C NOMOWbIO MAOIUY,

® pewams 3a0auu N0 KOMOUHAMOpUKE U Meopuu 6epOSIMHOCMeEl HA OCHOBe
UCNONb306AHUSL U3YUEHHBIX MEMOO08 U 0DOCHOBLIBAMb PelleHUe,;

®  pewams HeCI0NCHbLE 3a0auU NO MAMEMAMUYECKOU CIMAmucmuKe;

®  081a0emb OCHOGHLIMU MEMOOAMU PEeUeHUsi CIOHCEMHBIX 3a0ay: apu@memuyecKutl,
aneebpaudeckuil, nepebop 8apuanmos, 2eoMempuieckutl, epapuieckutl, NPUMeHAMb UX 8 HOBbIX NO
CPABHEHUIO C U3VHUEHHBIMU CUMYAYUSIX.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

® guldenamb NpuU peuwleHuu 3a0ay XapakmepucmuKu paccmampuéaemol 6 3sadaue
cumyayuy, OmMIuyHvle OMm PeaibHbIX (me, Om KOMOpbIX aOCmMpasupoBaiuch), KOHCMpyuposams
HOBble Cumyayuu ¢ y4emom dMmux Xapakmepucmux, 6 YACMHOCMU, NPU peueHuu 3a0ay Ha
KOHYEeHmpayuu, y4umsléams nI0OMHOCMb eUjeCmed;

®  pewams U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUS PEAlbHbIX CUMYayull, 8
KOMOPbIX He mpehyemcs MOYHbLU GbIYUCTUMENbHBLU Pe3VIbmam,

®  pewams 3a0a4u HA OBUICEHUE NO PeKe, PACCMAMPUBAS PA3HbLE CUCTEMbl OMCHemd.
CTaTucTHKA M TeopHs BEPOSITHOCTEH

e Onepuposamb NOHAMUAMU: CMOIOYAMbIE U KPY208ble OUASPAMMbL, MAOIUYbL OAHHDLX,
cpedHee apugmemuyeckoe, mMeOuana, Haubolvulee U HAUMeHbUuiee 3HAYeHUs BblOOPKU, pPA3MaAX
8bIOOPKU, OUCNEPCUSL U CIMAHOAPMHOE OMKIOHEHUE, CVHAUHASL USMEHYUBOCIb,

®  uzsneKamv UHpOpMayuIo, NPEOCMasieHHy0 8 madIuyax, Ha OUazpammax, spagpuxax;

® cocmasiames madIUYbl, CMPOUMb OUASPAMMYL U SPAPUKU HA OCHOBE OAHHBIX,

®  onepuposamv NOHAMUAMU. (HAKMOPUAT YUCLA, NEePeCMAHO8KU U  COYEMAaHUs,
mpeyzonvhuk Ilackans;

®  NpUMEHAMb NPAGUILO NPOU3BEOEHUs NPU PEUUeHUU KOMOUHAMOPHBIX 3a0a4;

®  onepuposamv NOHAMUAMU: CAVYAUHBIL ONbIM, CAVYAUHLIL 6bIOODP, UCHbIMAHUE,
INeMeHmapHoe  Ciyyalinoe codvimue (UCx00), Kiaccuueckoe onpeoeiieHue  8eposmHOCMU
CYUALIHO20 COObIMUSL, ONEPaAyUU HAO CYYAUHBIMU COOLIMUAMU,

®  npedcmassameb UHGOPMAYUIO C NOMOWBIO KpY2os Ddiliepa,
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®  pewams 3a0ayu HA BLIYUCTIEHUE BEPOAMHOCIU C NOOCYEMOM KOIUYECm8d 8apUAHINOE C
NOMOUBIO KOMOUHAMOPUKUL.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

®  u3GIEKAMb, UHMEPNPEMUPO8aAmyd U NPeobpas08bl8ams UHGOPMAYUIO, NPEOCABIIeHHYIO
8 madauyax, Ha OUAZPamMMax, epagurax, ompaxicaruyio c8oLCmMed U XapaKmepucmuKy peaibHblx
npoyeccos u sA61eHUl;,

® ompedenamv  CMAMUCMUYECKUE  XAPAKMEPUCMUKU  8blOOpOK  no  madbauyam,
ouazpammam, epaguram, 8bINOIHAMb CPAGHEHUE 8 3A8UCUMOCTU OM Yelu pelleHUs 3a0adu,

®  OyeHusamb EPOIMHOCHb PEAIbHBIX COOLIMUL U A6TEHUL.
I'eomeTpuueckue purypsl

o Onepuposamv NOHAMUAMU 2EOMEMPULECKUX Puyp;

® u3gleKamv,  UHMEpnpemuposamv U Npeodopazosvieamv  UHGopmayuio - o
2eoMempudeckux ueypax, npeocmasieHHyI0 Had Yepmextcax,

®  npumenamv 2eomempuyeckue axmvl O pewleHus 3a0ay, 6 MOM  YUCIe,
npeonona2aruux HecKOJIbKO Ua208 peuleHus,;

*  hopmynuposams 6 NPOCMeEUWUX CIYUAAX CEOUCMEA U NPUSHAKU (ueyp;

®  00Ka3bI8AMb 2e0MEeMPULECKUE YIBEPHCOCHUSL,

® grademv CMAHOAPMHOU Klaccuukayuei NIOCKUX gueyp (mpeyeorvHuxkos u
Yemulpexy201bHUKOB).
B noBceHeBHO KU3HM U NIPU U3YYEHHHU APYTUX NMPEIMETOB:

®  UCNOIB308AMb CEOUCMBA 2eOMEMPUYECKUX ueyp 01 peuleHus 3a0ay NPaKmuyecKko2o
xapaxkmepa u 3a0a4 U3 CMeHCHbIX OUCYUNTIUH.
OTHomEeHus

e  Onepuposamv NOHAMUAMU: DPABEHCME0 Queyp, pasuvie Queypsl, pPABEHCHEO
Mpey2oIbHUKO8, NAPALIEIbHOCHb NPSMBIX, NEPNEHOUKYIAPHOCIb NPSAMBIX, Velbl MeNCOYy NPAMbIMU,
NepneHouKyIap, HAKIOHHASA, Npoekyus, noodobue uayp, nooodHbvle Gueypsl, NoO0OHBIE
MpeyeoNbHUKU,

o npumensms meopemy Paneca u meopemy O NPONOPYUOHANILHLIX OMPE3IKAX Npu
peuteHuu 3a0ad;

®  Xapakmepuzoeamv  G3AUMHOE PACNONIONCeHUe NPAMOU U  OKDPYICHOCMU,  O08YX
OKpYIHCHOCIE.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  UCNONL308aMb OMHOUIEHUS OJIsl peuleHUsl 3a0ay, 803HUKAIOWUX 8 PealbHOU HCUSHUL.
H3mepenus u BoIYMCIEHUS

e  Onepuposamv npedcmasieHusMu o OauHe, HIOWAOU, 0Oveme KAaK GeIUdUUHAMU.
Ipumensmo meopemy Ilugpazopa, gopmynvl niowaou, obvema npu peuleHuu MHOSOULA20BbIX
3a0ay, 8 KOMOPbLIX He 6ce OaHHble NPedCmasieHbl s8HO, A MpedyIom BbIYUCIEeHUL, ONepuposams
bonee WUpPOKUM KOIUYECMBOM (OpMYL ONUHDBL, NAOUAOU, 00beMa, BbIYUCTAMb XAPAKMEPUCTUKU
KoMOuHayuti  gueyp (OKpyscHocmell U MHO20Y20IbHUKOB) BbIYUCAAMb PACCMOSHUS  MeHCOY
Queypamu, npumeHamv mpucoHomempuyeckue Qopmynvl Ons BbIYUCIEHUU 6 0OO0lee CIONCHBIX
CIYYasx, npo8oOUMb 8bIYUCIEHUS HA OCHOBE PABHOBEIUKOCMU U PAGHOCOCNABIEHHOCMIUL,

®  1POBOOUMb NPOCMbLE BbIYUCTICHUS HA 00BEMHBIX MENaX;

o dopmyruposams 3a0ayu Ha GbIYUCIEHUE ONUH, NIOWAOEl U 00BEMO8 U Peulampb UX.
B noBceHeBHO KU3HM ¥ TIPH U3YUYEHHHU JAPYTUX MPEIMETOB:

®  1POBOOUMD BLINUCTICHUS HA MECTHOCIU,

®  npumenAmMb (QOPMYIbI NPU  GLIYUCIEHUAX 6 CMENCHbIX YYEOHbIX NpeoMemax, 6
oKpyaHcaroujeli 0eticmaumenbHOCu.
I'eomeTpuyeckue nocTpoeHust

o /300pasicams ceomempuueckue ueypsvl no MeKcmo8oMy U CUMBONIbHOMY ONUCAHUIO;

®  CB0000HO ONEPUPOBAMb YEPMENHCHBIMU UHCTNPYMEHMAMU 68 HECTIONCHBIX CIYUASX,
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®  GLINOAHAMbL  NOCMPOEHUs  MPEY2OIbHUKOS,  NPUMEHAMb  OmoeNbHble  Memoobl
NOCMPOEHUN YUPKYAeM U TUHEUKOU U NPO8OOUMb Npocmeluiue UCCIe008aHUsL YUCIA PeueH Ul

®  u300padcamv Munogvle niocKue Pueypsvl U 0b6veMublie meid ¢ NOMOUWBLIO NPOCMENUUX
KOMNbIOMEPHBIX UHCMPYMEHMOS.
B noBceaHeBHOI KU3HM U NIPU U3Y4YEeHUH APYTUX NPeAMETOB:

®  BLINOIHAMbL NpoCmMeluue NOCMPOEHUs. HA MEeCMHOCMU, HeoOX00UMble 6 peanbHOU
HCUSHU,

®  OyeHUsamb pasmepvl PeanibHbX 00BLEKMO8 OKPYIHCAIOULe20 MUDA.
IIpeoOpa3zoBanus

e Onepuposame noHamuem OBUINCEHUSI U NPeOOPA308aHUA NOO0OUS, 61a0emb Npuemamu
nocmpoenus @Quayp ¢ UCHOIb308AHUEM OBUNCEHULl U Npeodpazo8anuli noooous, NpUMeHamb
NOJIYYeHHble 3HAHUSA U ONbIM NOCMPOEHULL 8 CMENCHbIX NpeoMemax U 8 peanlbHblX CUMYayusx
OKpYAHCAIOUie2o Mupa,

e cmpoumsb Gueypy, NnoO00OHYIO OAHHOU, NOABL30BAMBC CEOUCMBAMU NO00OUS O
000CcHOBaHUA C8OUICE hucyp;

®  NpuMeHsIMb CEOUCMBA O8UIICEHULL OJIs NPOBEOeHUs NPOCMEUUUX 0O0CHOBAHULL C8OUCE
pueyp.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  NPUMEHAMb CBOUCMBA OBUJNCEHUL U NPUMEHAMb nododue O0as1 NOCMPOEHUl U
BbIUUCTCHULL.
BekTopbI M KOOPAUHATHI HA TJIOCKOCTH

o  Onepuposamv noHAMUAMU 6EKMOp, CYMMA, pPA3HOCMb 6eKMOpPO8, Npou3sedeHue
8EKMOPA HA YUCTIO, Y20]l MeAHCOY 8eKMOPaMU, CKANAPHOEe NPoU3gedeHUe BeKMopo8, KOOPOUHAMbL Ha
NIOCKOCMU, KOOPOUHAMbL 6eKMOPA;

®  GLINONHAML OeUCmBUsl HAO BeKMopamu (ClOJceHue, Gbluumanue, YMHOJCeHUe Ha
YUCTI0), BBIYUCIAMb CKAJISIPHOE Npou3gedeHue, Onpeoeiams 6 NPOCMeuux Cryuydsax y2oi mMexncoy
BEKMOPAMU, BLINONIHAMb PA3NONCEHUE BEKMOPA HA COCMABNAIOWUe, NPUMEHAMb NOJYYeHHble
3HaHUs 6 (u3uKe, NOIL306AMbCA DOPMYIOU BbIYUCIEHUS PACCMOAHUIL MeNHCOY MOUKAMU NO
U3BECMHBIM KOOPOUHAMAM, UCNOIb308AMb YPAGHEHUS pu2yp 015 peuleHus 3a0a4;

®  NpUMEHAMb BeKMOpbl U KOOpOUHamvl OJisl DeuleHus 2eoMempuyecKux 3a0ay Ha
8blUUCTIEHUE ONUH, V2Il08.
B noBceaHeBHO KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  UCNONL308aMb NOHAMUS B8EKMOPO8 U KOOPOUHam Ol peuleHus 3a0ay no gusuxe,
2eozpaguu u Opyaum yueOHbiM npeomeman.
HcTopusi MaTeMaTHKHU

o Xapaxmepuzosamov GKIA0 8bIOAIOWUXCS MAMEMAMUKO8 8 pazeumue Mamemamuxu u
UHBIX HAYYHBIX obacmell;

®  noHUMamv porb mamemamuru 6 pazeumuu Poccuu.
MeToabl MATEMATUKH

e Ucnonv3ys  usyyeHHmvle  MemooObl, NPOBOOUMb  OOKA3AMENbCMEO,  BbINOJHAMb
onposepoicerue,

®  gulOUpamb U3YUEeHHble Memoobl U UX KOMOUHayuu O/ peuleHus MamemamuiecKux
3a0au;

®  UCNONL308aMb MamemMamudeckue 3HaHus Ol ONUCAHUSA 3AKOHOMEPHOCmel 6
OKpydHrcaioujeli 0eticmeumenbHOCmuy U NPoU38e0eHUsIX UCKYCCmea,

®  npuMeHAmb Npocmeuuue NPoSPAMMHbIE CPEOCMBA U INEKMPOHHO-KOMMYHUKAYUOHHbBLE
cucmemvl NPU peulenuy Mamemamudeckux 3a0ay.
BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCA B 7-9 Ki1accax AJIsl YCIEIIHOI0 NPOA0JIZKeHUs
o0pa3oBaHusi Ha yIiIy0JIeHHOM YPOBHe
DJIeMEHTbI TEOPUH MHOKECTB U MATEMATHYECKOMH JIOTHKH
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L4 CBOGOI[HO Ol'[eplfll)OBa.Tb3 NOHATUAMU: MHOXKCCTBO, XaPAKTCPHUCTHUKU MHOKCCTBA,

9JIEMEHT MHOXECTBA, IIYCTO€, KOHEYHOe U OECKOHEYHOE MHOXXECTBO, TOJIMHOXECTBO,
MIPUHAIJICKHOCTbD, BKIIFOUEHUE, PABEHCTBO MHOXKECTB, CITIOCOOBI 33 JaHIE MHOXKECTBA;

®  3aJaBaTh MHOYKECTBA Pa3HBIMHU CITIOCOOAMU;

®  TIPOBEPATH BBHIMOJTHEHUE XaPAKTEPUCTUUECKOTO CBOMCTBA MHOYKECTBA;

e CBOOOJHO ONEPHPOBATH TOHATHSAMHU: BBICKAa3bIBAHHE, HWCTUHHOCTh M JIOKHOCTh
BBICKA3bIBAaHUs, CJIOKHBIE M IPOCTHIE BHICKA3bIBAaHUS, OTPUIIAHWE BBICKA3BIBAHWM, NCTHHHOCTH W
JIO’KHOCTb YTBEPIKICHHS U €r0 OTPULIAHHUS, ONIEpaIliy HaJl BEICKA3bIBAHUSIMU: U, WU, HE; YCIOBHBIC
BBICKA3bIBaHUS (MMILTUKALIHH ),

®  CTPOUTH BHICKA3BIBAHUS C HCIIOJIB30BAHUEM 3aKOHOB JIT€OPBI BRICKA3bIBAHU.

B noBcenHeBHOI KU3HM U NIPH U3YyYEeHUU JAPYTUX NPeIMeETOB:

®  CTPOUTH PacCyXKIEHHUS Ha OCHOBE MCIOJb30BaHUS IIPABUII JIOTHKH;

®  HCIOJIB30BaTh MHOXKECTBA, OMEPAllUHA C MHOXKECTBAMHU, UX TpadUuecKoe MpeACTaBICHUE
JUTSL OTTUCAHHMSI PEATBHBIX MTPOLIECCOB U SBIICHUH, MPU PEIICHUH 33/1a4 IPYTUX YUCOHBIX MPEAMETOB.
Yucaa

e (CB00OOAHO ONEPUPOBATH MOHATUSMHU: HATypaIIbHOE YHCIIO, MHOXECTBO HATYpPaIbHBIX
YHUCeN, IEJ0€ YHCIIO, MHOXXECTBO IIEJIBIX YHCEe, OOBIKHOBEHHAs ApOOb, JecATUYHAs ApPOOb,
CMENIaHHOE YHUCJIO0, PAIlMOHAIBHOE YKCIIO, MHOKECTBO PAIlMOHAIBHBIX YHCEJ, MPPAIMOHAIBHOE
YUCJIO, KOPEHb CTENEeHU N, ACHUCTBUTEIBHOE YHCIIO, MHOXECTBO JICUCTBUTEIIBHBIX YHCEN,
reoMeTpHUYEeCcKas MHTEPIIPETALMS HATYpaIbHBIX, LIEbIX, PAIIHOHATBHBIX, IEHCTBUTENLHBIX YHCEN,;

® TIOHMMAaTh U OOBICHATH PA3HUILY MEXKJY MO3UIMOHHON M HEMO3UIIMOHHOW CHCTEMaMH
3aIIMCH YHCEIT,

®  [EepPEeBOJAUTH YKCIIA U3 OJHOM CHCTEMBI 3aHUCH (CUCTEMbI CUYUCIICHHUS) B APYTYIO;

®  JI0Ka3bIBaTh U UCIOJIb30BATh IPU3HAKY JAEIUMOCTH Ha 2,4, 8, 5,3, 6,9, 10, 11 cymmbl 1
MIPOM3BEICHUS YMCE MPU BBITTOJIHCHUH BBIUMCICHUN U PEIICHUH 3a/1a4;

®  BBHINOJHATH OKPYIJICHUE PANMOHAIBHBIX W UPPALMOHATIBHBIX YHCENI C 3aJaHHOU
TOYHOCTBIO;

®  CpaBHUBATH JICHCTBUTEIBLHBIE YHCIIA PA3HBIMU CIIOCOOAMU;

®  VIOPSAIOYMBATHL YHCIIA, 3aIMCAHHBIC B BHUJIC OOBIKHOBEHHOW W JCCSITHYHOW apoOH,
YHUCa, 3alMiCaHHbIE C UCIOJIb30BaHUEM aprU(METUUYECKOT0 KBAJAPATHOTO KOPHS, KOPHEH CTENeHH
OobIire 2;

e Haxoauth HOJ] u HOK uuncen pa3ubiMu crioco0amMu U UCIOIB30BaTh UX MPHU PEIICHUN
3a/1ad,

e BBIIOJHATH  BBIUMCICHUS W NpeoOpa3oBaHHs  BBIPAKEHUU,  COJAEPIKAIIUX
JEHUCTBUTENBbHBIE YHCIIA, B TOM YKCIIE KOPHU HAaTypalbHBIX CTEIEHEH.

B noBcenHeBHOI KU3HU U IPH U3YYEHUU APYTUX NMPeIMETOB:

® BBIIOJHATh U OOBACHATH pPE3YNbTaThl CpPaBHEHHUS pPE3YyJIbTATOB BBIYHCICHUN MpU
pElIeHNH MPAKTUYECKUX 3a7ad, B TOM YHUCIEe MPUONMMKEHHBIX BBIYMCICHHUH, HCIOIB3Ys pa3HbIe
CHOCOOBI CpaBHEHUH;

®  3aNKCHIBATh, CPABHUBATH, OKPYIJIATh YHUCJIOBBIE JAHHBIE PEATBHBIX BEJIUYUH C
HCIIOJIB30BaHUEM Pa3HBIX CHCTEM MU3MEPEHUS,

®  COCTaBJIITh M OIICHUBATh Pa3HBIMU CIIOCOOAMM YHWCIIOBBIE BBIPAXKEHUS MPU PEHICHUHU
MPAKTUYECKUX 3a/1a4 U 337a4 U3 APYTUX yIeOHBIX MPEIMETOB.

ToxnecTBeHHBIE IPeoOpa3oBaHusA
e  (CB00OOAHO OMEPHUPOBATH MOHATHUSIMH CTETICHH C LIEITBIM B IPOOHBIM TTOKa3aTelIeM;
®  BBINOJIHATH JOKA3aTEIbCTBO CBOWCTB CTETICHH C IENBIMU U IPOOHBIMU MTOKA3aTENSIMU;

8 BHGCL " fajiee — 3HaTh OIPEACICHUC [TIOHATHS, 3HAThL U YMETb 10Ka3bIBATh CBOIiCcTBa (HpI/IBHaKI/I, €CJIM OHH eCTB)

TIOHATHSA, XapaKTEPU30BaTh CBA3U C APYTUMHU NOHATUAMU, IPEACTABIAA OHO IMMOHATHUE KaK 4aCTh HEJIOCTHOI'O

KOMIIJICKCA, UCIIOJIb30BATh ITOHATHUEC U €TO CBOMCTBA Ipyu TPOBEICHNUN paccymzlem/n?l, J0Ka3aTCJIbCTB, PCIICHUH 3aj1ay.
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e  ONepupoBaTb MOHATHSAMHM «OJHOUIEH», «MHOTOWIEH», «MHOTOWIEH C OIHOMU
MIEPEMEHHOI», «MHOTOYIEH C HECKOJbKUMU IEPEMEHHBIMUY», KOI(DPPUIMEHTH MHOTrouJIeHa,
«CTaHJapTHAas 3alluCh MHOTOUYIEHA», CTENIEHb OJIHOYJIEHA U MHOIOYJICHA,

e CBOOOJHO BIAJNETh MpHEMaMH MpeoOpa3oBaHUs LENbIX M APOOHO-pallMOHAIBHBIX
BBIPAXKEHUI;

®  BBHINOJHATH PA3JIOKEHWE MHOTOWICHOB HAa MHOXHUTEIH pasHBIMH CIIOCOO0aMu, ¢
HCI0JIb30BaHUEM KOMOMHALIUI pa3JInYHbIX IPUEMOB;

e HCIONB30BaTh TeopeMy Buera u Teopemy, oOpaTHyio Teopeme Buera, mis moucka
KOpHEH KBaJpaTHOIO TpeXwieHa W JJis PEIIeHMs 3aJady, B TOM YHUCle 3aJad C [1apaMeTpaMu Ha
OCHOBE KBaJIpaTHOI'O TPEXYJICHA,

®  BBINOJHATH JIEJICHUE MHOTOWIEHAa HA MHOTOWIEH C OCTaTKOM;

®  JI0Ka3bIBaTh CBOMCTBA KBAJAPATHBIX KOPHEN U KOPHEW CTEIEHH N,

®  BBINOJIHATH NpeoOpa3oBaHUs BBIPAXKEHHI, COIEpXKAaIIUX KBaJpaTHble KOPHHU, KOPHU
CTEIEHH N,

e CBOOOJHO OINEPUPOBATH MOHATUSIMU «TOXAECTBO», «TOXKIECTBO HA MHOXKECTBEY,
«TOXJIECTBEHHOE MTPE0OPa30BaHUE;

®  BBIOJIHATH pa3iauyuHbIe npeoOpa3oBaHus BBIPaXECHUI, coJieprKaIInx
MOILYJII/I.(JF) =x*

B noBcenHeBHOM JKM3HM ¥ NIPM U3Y4YE€HUHU APYTUX NMPeIMETOB:

®  BBINOJHATH MPEeoOpa3oBaHUA U JCHCTBHUS C OyKBEHHBIMHM BBIPAKEHUSIMH, UYHCIOBBIE
K03 (ULIMEHTHI KOTOPBIX 3aIUCaHbl B CTAHIAPTHOM BUJIE;

®  BBIOJIHATH [IPEOOPa30BAHUS PALIMOHAIBHBIX BBIPAXKEHUN MPU PELICHUM 33434 APYTUX
y4eOHBIX MPEAMETOB;

®  BHINOJHATH MPOBEPKY MPABAONOI00US (PU3HMUECKUX U XUMUYECKUX (DOPMYJT Ha OCHOBE
CpaBHEHUS PA3MEPHOCTEN U BAJICHTHOCTEH.

YpaBHeHNsI 1 HEPABEHCTBA

e (CBoOOAHO oOmNEpUPOBATH NOHATHUSAMH: ypaBHEHHE, HEPABEHCTBO, PaBHOCUIIbHBIC
YpaBHEHHUS U HEPABEHCTBA, YPABHEHUE, SIBIISIIOIIEECS CIEACTBUEM JPYrOro YpaBHEHMsI, ypaBHEHUS,
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE ITPe0Opa30BaHusl ypaBHEHUH;

e  pemiath pa3HblE BUJbl YPABHEHUN U HEPABEHCTB M UX CUCTEM, B TOM YHCII€ HEKOTOpPbIE
ypaBHEHUs 3 U 4 cTeneHel, 1poOHO-pallioHaIbHbIE U HppallMOHAIbHbIE;

e  3HaTh TeopeMy Buera [u1s ypaBHEHMI CTENIEHU BBILIE BTOPO;

® [IOHMMaTb CMBICI TEOPEM O DPABHOCUJIBHBIX M HEPABHOCHIBHBIX MPEeoOpa3oBaHUsX
YPAaBHEHUI U YMETb UX JOKa3bIBaTh;

e  BIAJETh PAa3HBIMH METOAAMM PEIICHUS YpaBHEHUMN, HEPABEHCTB U HX CUCTEM, YMETb
BBIOMPATh METOJI PELICHUsI U 0OOCHOBBIBATh CBOM BBIOOD;

®  CIOJIb30BaTh METOJ MHTEPBAJIOB ISl PEIIEHUs HEPAaBEHCTB, B TOM 4HCIE IPOOHO-
palMOHAIbHBIX U BKJIIOYAIONIUX B €051 UppallOHATIbHBIE BIPAXKECHMUS,;

e pemarh anreOpanvyeckue ypaBHEHHUs M HEPAaBEHCTBA M UX CHCTEMBbl C IapamMeTpamu
anreOpandeckuM U rpapuyeckuM MeTodaMu;

®  BJIQJICTh PA3HBIMH METOAMHU JJOKA3aTEIbCTBA HEPABEHCTB;

e  pemiaTh ypaBHEHUS B LENbIX YUCIIAX;

e n300pakaTh MHOXKECTBA Ha IUIOCKOCTH, 3aJaBaeMble YpPaBHEHHUSIMH, HEPABEHCTBAMHU U
UX CHUCTEMaMH.

B noBcenHeBHOM KU3HM M IPH M3YYECHHHU APYTUX NPEIMETOB:

® COCTaBJIATh M pelIaTh YpaBHEHMs, HEPABEHCTBA, MX CHUCTEMBI NPHU pPELICHUH 3ajad
JPYTUX y4eOHBIX MPEAMETOB;

e  BBIIOJHATH OLEHKY MPaBIONOA00US pe3yabTaTOB, IOIY4a€MbIX [pPU PEIIEHUU
pa3IMYHBIX YPaBHEHUH, HEPABEHCTB M HUX CHCTEM IIpU pELIEHUU 3aJad JpYrux Yy4eOHBIX
IIPEIMETOB;

16



®  COCTaBJIATH U PEIlaTh ypAaBHEHUS W HEPABEHCTBA C MapaMeTpamy MpU PEIIeHUU 3aaad
IpYTUX y4eOHBIX MPEIMETOB;

® COCTaBJIATH YpaBHCHHE, HEPABCHCTBO WM HMX CHUCTEMY, ONHUCHIBAIOIINE PEATbHYIO
CUTYAIUIO WK MPUKJIAIHYIO 33729y, UHTEPIPETUPOBATH TOTYyYCHHBIC PE3YIbTATHI.
DOyHKIUN

e (CB0OOAHO OMEPUPOBATH MOHATHUSAMHU: 3aBUCUMOCTh, (DYHKIIMOHAIbHAS 3aBUCUMOCTb,
3aBUCHMAasl M HE3aBHCHMas TIepEeMEHHBbIC, (PYHKIHs, CIOCOObI 3amaHusi (pyHKIHUH, apryMEHT U
3HaueHue (YHKIUHU, 0OJACTh OMpPENEICHHUS M MHOXXECTBO 3HAueHUs (QYHKIMH, HYIH (QYyHKLHUH,
MIPOMEXKYTKH 3HAKOMIOCTOSHCTBA, MOHOTOHHOCTH (DYHKITMH, HAUOOJIbIIICEe U HAUMEHBIIICe 3HAYCHHS,
YETHOCTH/HEYETHOCTh (YHKIUH, TEPUOIUYHOCTh (YHKINH, Tpadhuk (yHKIHH, BEPTUKAIbHAS,
TOPU30HTANIbHAS, HAKIIOHHAS ACUMITTOTHI; TpaUK 3aBUCUMOCTH, HE SBJISIOMICHCS (yHKITUEH,

e  CcTpouTh rpaduku GyHKIUN: IMHEHHON, KBaIpaTUIHON, TPOOHO-TUHEHHOM, CTENEHHOMN
TP PA3HbIX 3HAYECHHUAX TIOKA3ATENS CTENECHH, y = |x|;

®  KUCHONB30BaTh MNpeoOpa3oBanus rpapuka GYHKIMH y — f (x) VIS TIOCTPOEHHS
rpauKoB QyHKIUH y — af (kx +b)+c ;
®  aHAJIM3WPOBATH CBOMCTBA (PYHKIMIA U BUJ rpaduKa B 3aBUCUMOCTH OT ITapaMETPOB;

o CB06OI[HO OIICPUPOBATH IIOHATHUAMMU: II0CJIICAO0BATCIIbHOCTD, OIrpaHUYCHHAasA
IMOCJICA0BATCIIbHOCTE, MOHOTOHHO BO3pacCTaromias (y6BIBaI-OH_IaH) IMOCJICA0BATCIbHOCTL, IIPCACII
IOCICa0BAaTCIBHOCTH, apI/I(l)MeTI/I‘IGCKaﬂ Imporpeccus, reoMCcTpruICCKasa Imporpeccus,

XapaKTepUCTUUYECKOE CBOUCTBO apu(hMeTHUECKON (TreoMeTpUYEeCKOit) MPOrpeccuy;

®  UCNOJNB30BAaTh  METOA  MAaTeMaTHYeCKOW HWHAYKIMH Ui BbIBoAa  (opmyd,
JI0Ka3aTeJIbCTBA PABEHCTB M HEPABEHCTB, PEIICHNUS 33/1a4 Ha JAEJIMMOCTb;

®  HCCIENOBaTh IOCIEI0BATENBHOCTH, 3alaHHbIE PEKYPPEHTHO;

e pemarb KOMOMHUPOBAHHbBIE 3aJaud Ha apU(METHUECKYI0 U TIE€OMETPUYECKYIO
IIPOrPECCU.

B noBcenHeBHON KU3HM M TIPH M3YYEHHHU APYTUX NPeIMETOB:

®  KOHCTPYUpPOBaThb U UCCIIEA0BaTh (YHKIHUH, COOTBETCTBYIOIME PEATBHBIM IIpoLieccaM U
SBJICHUSIM, WHTEPIPETUPOBATh IOIyYE€HHbIE pE3YylbTaThl B COOTBETCTBUM CO CIELU(PHUKON
HCCIIETyEMOTr0o IIpolecca Ui SIBJICHMUS,

®  UCMOJNb30BaTh TIpadUKHU 3aBUCHUMOCTEH JUIs HCCIEIOBaHMSA PEAIbHBIX IPOLECCOB U
SIBIICHUI;

e KOHCTPYUPOBAaTh W HCCIENOBaThb (DYHKIMM MPH PEHIEHUH 3a1ad JPYruxX Yy4eOHBIX
IPEIMETOB, WHTEPIPETUPOBATh MOJIYYEHHBIE pEe3yJlbTaTbl B COOTBETCTBUU CO CIELU(PHUKON
y4eOHOT0 MpeameTa.

CraTncTHKA M TEOpHs BEPOSITHOCTEH

e (CB00OOAHO ONEPUPOBATH MOHATUSMU: CTOJIOYATHIE M KPYTrOBBIE AHAarpammbl, TaOIHIIbI
JAHHBIX, cpefaHee apudMeTHYecKoe, MeauaHa, HauOoblllee U HAaUMEHbIee 3HAYCHHS BBHIOOPKH,
pa3max BbIOOPKH, TUCTIEPCHS U CTaHAAPTHOE OTKIOHEHUE, CIydaiHas H3MEHUYUBOCTb;

e BbIOMpaTh Hambosee ynoOHBINH crocoO MpencTaBieHHUs MHPOpPMAlMM, aJeKBAaTHBIA ee
CBOMCTBAM M IIEJIIM aHaJIN3a,

®  BBIYHUCIIATH YUCIIOBBIE XapaKTEPUCTUKU BBIOOPKHU;

e CcBOOOJHO ONEpUpPOBaTh MOHATUAMU: (PAKTOpPHAT YHCIA, NEPECTaHOBKH, COUYETaHMUS U
pa3MenieHus, TpeyroiabHuk Ilackans;

e  CcBOOOJHO ONEPUPOBATH MOHATHSAMU: CIIy4YallHBIM OMBIT, CITy4allHbIM BHIOOD, UCIIBITAHUE,
3JIEeMEHTapHOE cllydailHOe COObITHE (HCXO/), KIIACCUYECKOE ONpeiesIeHne BEPOSATHOCTH CIIy4aifHOTrO
COOBITHSI, OTIepaIMK HaJl CTyYaiiHBIMHU COOBITUSIMHU, OCHOBHbIE KOMOMHATOPHBIE (hOPMYIIHI;

e  CcBOOOJHO ONEPUPOBATH MOHATHSIMHU: CIIy4allHbIM OMNBIT, CIIy4allHbIM BHIOOD, UCIIBITAHUE,
3JIEMEHTapHOE cy4aiiHoe coObITHE (CXO/), KIIACCUUYECKOe ONpeIeeHNEe BEPOSITHOCTH CIIy4aifHOTO
COOBITHS, OTIEpAIIUH HAJl CITy4allHBIMH COOBITUSIMU, OCHOBHbIE KOMOMHATOPHBIE (POPMYIIBI;
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e 3HaTh TNpUMEpPHl CIy4YalHBIX BEJIWYMH, U BBIYUCIATH HMX CTaTUCTHYECKUE
XapaKTePUCTHKH;

®  UCHOJB30BaTh GOPMYIIBI KOMOMHATOPUKY MPHU PEIICHMH KOMOWHATOPHBIX 33/1a4;

e  pemarh 33Ja4d Ha BEIYUCICHHE BEPOSTHOCTH B TOM YHCIIE C HCIIOJIB30BAaHUEM (POPMYII.
B noBcegHeBHOIi ;KM3HM M NPU U3YYeHHH APYTHX NPeEAMETOB:

® [peACTaBIATh MH(DOPMALMIO O pealbHBIX I[Ipoleccax M SBIEHUSAX CIOCOOOM,
aJIeKBaTHBIM €€ CBOMCTBAM M LIEJIM UCCIIEI0BaHMS;

®  AHATM3MPOBATh U CPABHUBATH CTATUCTUYECKHUE XaPAKTEPUCTUKH BHIOOPOK, MOITYIEHHBIX
B IIpOLIECCE pElICHHs MPUKIATHON 3aJaud, U3yYCHHs PEaIbHOTO SIBIICHUS, PEIICHUS 3aaydl U3
APYTruX y4yeOHBIX MPEAMETOB;

®  OIICHUBATh BEPOATHOCTH PEATLHBIX COOBITUI U SBICHHUI B PA3TUYHBIX CUTYAIUIX.
TexcToBble 32124

e Pemare mpocTele M CIOXKHBIE 3aJjaud, a TAKKE 3aJa4M IOBBIIIEHHOW TPYIHOCTH U
BBIJICJIATH X MaTeMaTHYECKYIO OCHOBY;

®  pacro3HaBaTh Pa3HbIC BUJbI U TUIIBI 33]1a4;

®  UCNOJb30BaTh Pa3HbIE KPATKHUE 3allUCU KAaK MOJEIM TEKCTOB CIIOKHBIX 3ajiad U 3ajad
MOBBIIIEHHON CJIO)KHOCTU Il HOCTPOEHMS IOMCKOBOM CXEeMbl M pelIeHMs 3a/ad, BbIOUpATh
ONITUMAJIBHYIO JIJISl pACCMAaTPUBAEMOM B 3aJ[aue CUTYalluu MOJEIh TEKCTa 3a/1a4H;

®  pa3iIuMyaTh MOJEIb TEKCTa M MOJIENIb PEUIeHUs 3a/a4M, KOHCTPYMpPOBAaTh K OJHOI
MO/IEJIN PELICHUs CIIOKHBIX 3a/1a4 pa3Hble MOJEIH TEKCTa 3a/1auu;

® 3HATh U NPUMEHSATH TPH CIIOCO0A MOUCKA PEUIeHHUs 3a1a4 (0T TpeOOBaHUS K YCIOBHUIO U
OT YCIIOBHS K TPeOOBAHHIO, KOMOMHUPOBAHHBIN );

®  MOJEIUPOBATh PACCYKJICHMs IIPU MOUCKE PEIICHHUS 331a4 C IOMOILBIO I'pad-CXeMbl;

®  BBUIENATH ATAIlbl PELICHUS 33J]au U COJIEpKaHUE Ka)XI0ro 3Tarna;

e yMeTh BHIOMpATh ONTHMAIBHBIA METOJ PEIICHH 3a/1a4d U OCO3HaBaTh BHIOOP METO/a,
paccMaTpuBaTh pa3IMYHbIE METO/IbI, HAXOIUTH Pa3HbIC PEIICHUS 3a/1a4H, €CITH BO3MOXKHO;

e  AHAJM3MPOBATh 3aTPYJHEHUS IPU PELICHUH 3a/1a4;

e  BBHINOJHATH pa3IMyHble NPeoOpa3oBaHMs MPEUIOKEHHON 3a1a4M, KOHCTPYHpOBATh
HOBBIE 3a/1a41 U3 JAHHOMW, B TOM YHClie 0OpaTHBHIE;

®  UHTEPHPETHPOBATH BHIUMCIUTEIHLHBIC PE3YNbTaThl B 3ajaue, HUCCIIE0BATh MOTYYCHHOE
peleHne 3a1auu;

®  U3MEHATH yCJOBHE 3a/1a4 (KOJMYECTBEHHbIE MIIM KaueCTBEHHBIE JIaHHBIE), CCIIEeI0BATh
M3MEHEHHOE NPeoOpa3oBaHHOE;

®  AHATM3WPOBATh BCEBO3MOXHBIE CHUTYAIIMA B3AaUMHOTO PACIIOJIOKEHUS ABYX OOBEKTOB H
M3MEHEHHE MX XapaKTepPUCTUK MPU COBMECTHOM JBM)KEHUH (CKOPOCThb, BPEMsl, pacCTOSHUE) MpHU
pemieHnH 3aJa4 Ha JABIDKEHHE JBYX OOBEKTOB Kak B OJHOM, TaK W B MPOTHBOIOJIOXHBIX
HaNpaBJICHUAX, KOHCTPYMPOBATh HOBBIE CUTYAallMM Ha OCHOBE M3MEHEHHUS YCIOBHUU 3a/lauM MpHU
JBIKEHHUH 110 PEKe;

®  yccleoBaThb BCEBO3MOXKHBIE CUTYAIlMM NPHU PEHICHWH 3ajlady Ha JIBUKEHHE IO peKe,
paccMaTpUBaTh pa3Hble CUCTEMBI OTCUETA;

e  pemiath pa3HOOOpa3HbIE 33aUU «HA YACTUY;

e pemiath U 0OOCHOBBIBATH CBOE PELICHME 3a/1a4 (BBIACIATh MATEMAaTHUYECKYIO OCHOBY) Ha
HAXOXKJICHHE YaCTH YHCIIa M YHCIIa MO €ro YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA IPOOH;

e OOBACHATh MACHTHYHOCTH 33734 Pa3HbIX THUIIOB, CBA3BIBAIOIIMX TPH BEIUYMHBI (Ha
paboTy, Ha TOKYNKH, Ha JABWKEHHE), BBIICIATH OTH BEIMYMHBI U OTHOIIEHUS MEXIy HHUMH,
MIPUMEHSTH WX MIPH PEIICHUH 3aa4, KOHCTPYHPOBATh COOCTBEHHBIE 3a/1a4 YKa3aHHBIX THIIOB;

e BJaJeTh OCHOBHBIMM METOJAaMHU pElICHHs 3a7ay Ha CMECH, CILIaBbl, KOHIIEHTpAlUH,
MCMOJIb30BATh UX B HOBBIX CUTYaIUSAX MO OTHOIIEHHIO K U3YYEHHBIM B TIpoliecce 00ydeHus;

e  pemiath 3aJadd Ha MPOIEHTHI, B TOM YHUCIE, CIOXKHBIE TMPOIEHTH ¢ 00OCHOBAHHUEM,
WCTIONB3Ys pa3HbIE CIIOCOOBI;
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e  pemarhb JOTUYECKHE 337a4 Pa3HBIMHU CIIOCOOAaMH, B TOM YHUCIIE, C ABYMS OJOKaMH U C
TpeMs OJIOKaMU JTaHHBIX C TIOMOIIBIO TA0JIHII;

e  pemarh 3a/1a4M 110 KOMOMHATOPUKE U TEOPUH BEPOSITHOCTEH HA OCHOBE MCIIOJIb30BAHUS
M3YYEHHBIX METOJIOB U 0OOCHOBBIBATH PEIICHNUE;

®  pelaTh HECJIOKHBIE 331a4y 110 MAaTEMaTUYECKOM CTaTUCTUKE;

e OBJIQJICTh OCHOBHBIMH METOJIaMHM pELICHUs CIOKETHBIX 3ahady: apu(MeTHUecKui,
anreOpandeckuii, nepedop BapuaHTOB, T€OMETPUUYECKHM, rpaduuecKuii, IPUMEHSTh UX B HOBBIX I10
CPaBHEHHIO C U3YYCHHBIMH CUTYaIHIX.

B noBcegHeBHOI )KM3HM M NIPU U3YYEHHH APYTHX NPEAMETOB:

®  KOHCTPYMPOBATh HOBBIC Ul JAHHOH 3aJa4M 33/Ia4HbIe CUTYallUd C YYETOM peabHBIX
XapaKTepUCTHK, B YAaCTHOCTH, NMpPHU PEIICHUM 3a/a4 Ha KOHICHTPAIUH, YYUTHIBATh IJIOTHOCTH
BEIIIECTBA; pellaTh U KOHCTPYUPOBATh 3aJlaud Ha OCHOBE PAaCCMOTPEHMs pPEalbHBIX CUTYalUi, B
KOTOPBIX HE TPeOyeTCsl TOUHBIM BEIYUCIUTENILHBINA Pe3yJIbTaT;

e  pelIaTh 3aJjauyu Ha JABM)KEHHE 10 PEKe, pacCMaTpUBasi pa3Hble CUCTEMbl OTCYETA;

®  KOHCTPYUPOBATh 3aJlauHble CUTYALMH, IPUOJIMKEHHBIE K PEAIbHOM e CTBUTEIIBHOCTH.
I'eomeTpuueckue Gpurypsl

e (CB06OAHO oOHEpUPOBaTH TIECOMETPUYECKMMHU MOHATHSAMM MpPU pELIeHUH 337ad U
IIPOBE/ICHUU MaTEMaTUYECKUX PacCyXJICHHI;

®  CaMOCTOSITENIFHO (HOPMYITUPOBATH ONPENCICHUS T'€OMETPUYECKUX (HUTyp, BBIIBUTATh
THIIOTE3bl O HOBBIX CBOMCTBAX M NPU3HAKAX TE€OMETPUYECKUX (GUTYp U OOOCHOBBIBATH HITU
orpoBepraTb HUX, 00001IaTh WM KOHKPETU3UPOBAaTh pPe3yJbTaThl Ha HOBbIE KiacChl (UIYD,
MIPOBOJIUTH B HECIIOKHBIX CIyJasx KIACCUPHUKAIHMIO (PUTYp MO pa3IMYHBIM OCHOBAHUSIM;

®  ycclefoBaTh YEPTEXH, BKIIOUasi KOMOUHAMU (UTYp, U3BJIEKATh, HHTEPIPETUPOBATH U
1peoOpa3oBbIBaTh HH(OPMAIINIO, IPEACTABICHHYIO Ha YepTexkKax;

e pemarb 3aJa4d TEOMETPUYECKOTO COJEPKAHWSA, B TOM YHCJIE B CHTYalHMsIX, KOTIa
ITOPUTM PEIIECHUS HE CIIEAYET SIBHO M3 YCIOBHS, BHIIOJIHITH HEOOXOIMMBIE ISl PEIICHHs 3a1au
JIONOJTHUTENbHBIE TOCTPOEHUS, UCCIEeI0BaTh BO3MOXKHOCTh NPHUMEHEHHsI TeopeM U (GopMyia A
peleHHs 3a1a4;

e  (opMyIHpPOBATh U JIOKA3bIBATh T€OMETPUUYECKHIE YTBEPIKICHHS.

B noBcegHeBHOI )KM3HM M NIPU U3YYeHHUH APYTHX MPeEAMETOB:

® COCTaBJATH C HCIOJH30BAHUEM CBOWCTB TE€OMETPHUYECKHX (UTYp MaTeMaTH4ecKHe
MOJIENIM Ul pelleHus 3a7ad NpPaKTUYeCKOro XapakTepa M 3ajad M3 CMEXKHBIX JUCLMIUIMH,
UCCIIEI0BATh MOJy4YE€HHbIE MOJIEH U MHTEPIPETUPOBATh PE3YJIbTAT.

OTHowmIeHus

e Braners NoHATHEM OTHOUICHHUS KaK METANPEIMETHBIM;

e CcBOOOJIHO ONEpPUPOBATHh MOHSATHIMHU: PABEHCTBO (GUTYp, paBHbIE (UTYpHI, PaBEHCTBO
TPEYTOJILHUKOB, MMapauIeTbHOCTD MPSIMBIX, TEPIECHINKYIIPHOCTD MPSMBIX, YTIIBI MEXKAY TPSIMBIMHU,
NEePNEHANKYIIAp, HAKJIOHHAs, NpoeKius, mnoaodue ¢uryp, noaoOHble (UTYpbl, MOJ00HBIE
TPEYTOJILHUKH;

®  UCMOJb30BaTh CBOMCTBA MMO100MS M paBeHCTBA (PUTyYp MPH pEIICHUH 3a/1ay.

B noBcegHeBHOI )KM3HM M NIPU U3YYeHHH APYTHX MPEAMETOB:

®  UCNOJB30BATh OTHOIICHHUS JJISl IOCTPOCHUS U MCCIIEIOBAHNS MATEMAaTHIECKUX MOJIETIEH
00BEKTOB peabHOM KU3HHU.
N3mepenus M BbIYUCICHHSA

e (CB0oOOAHO OIEpPHPOBATh MOHATHAMH JUIMHA, TUIOMANb, 00BEM, BEIMYMHA YIia Kak
BEJIMYMHAMH, HCIIOJB30BaTh PABHOBEIMKOCTh W PAaBHOCOCTABICHHOCTh NPU PENICHWW 3a/1a4 Ha
BBIUUCIIEHHE, CAMOCTOATEIBHO MOIYYaTh U UCIOJIB30BaTh (POPMYIIBI AJISl BEIUMCIICHUH TUIOMaAed
00beMOB ¢uryp, cBoOOJHO ONEPUPOBATh IIUPOKUM HAOOpPOM (GOpMYyNT Ha BBIYMCIEHUE MPHU
peLIeHUH CIOXHBIX 3a/1a4, B TOM YHCIE U 33734 Ha BBIYMCICHHE B KOMOMHAIMSIX OKPY)KHOCTH U
TPEYTOJIbHUKA, OKPY)KHOCTH U YETHIPEXYrOJIbHHKA, & TAKXKE C TPUMEHEHHEM TPUTOHOMETPHH;

®  CaMOCTOSTENbHO (hOPMYITUPOBATH TMIIOTE3BI M IPOBEPATH UX JOCTOBEPHOCTb.
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B noBcenHeBHOM KU3HM M IPH M3YYECHHH APYTUX NPEIMETOB:

e CBOOOMHO omepupoBaTh (GOpMyIaMH TP PEIICHWH 33aJad B JPYTHX Y4YCOHBIX
IIpeIMeTax U IpU MPOBEIECHUU HEOOXOAUMBIX BBIYMCIECHUN B pealbHON KU3HHU.
I'eomeTpuyeckue nocTpoeHus

e OmnepupoBaTh TNOHATHEM Ha0oOpa »JIIEMEHTOB, OINPEACISIOMUX T'€OMETPUUYECKYIO
burypy,

e  BJaJeThb HAOOPOM METOJIOB TOCTPOEHUM LUPKYJIEM U JIUHEHKOH;

e  IIPOBOJUTH AHAJIU3 U PEATM30BBIBATH JTAIbl PEIUICHUS 3a7a4 Ha [IOCTPOCHHE.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

®  BBIIOJIHATH IOCTPOEHHUS HA MECTHOCTH;

®  OIICHMBATh pa3Mephl PeabHBIX 00BEKTOB OKPYKAIOIIETO MHPA.
IIpeoGpazoBanusn

e  OmnepupoBaTb IBHKEHUSAMH U IPe0OPa30BaHUSAMH KaK METalpeAMETHBIMU MOHATUAMU;

e  OIEpHpOBATH MOHATHEM IBM)XCHUS M TMpeoOpazoBaHMs IMON00MS A 00OCHOBaHUM,
CBOOOJHO BIAaJIETh NpUEMaMU IOCTPOSHHUS (UTyp C TOMOIIBIO IBM)KEHUH M MpeoOpa3oBaHUS
noo0us, a Takke KOMOMHALMAMU JABUKEHUH, IBUKEHUHN U ITpeoOpa30BaHui;

®  CIIOJIb30BAaTh CBOMCTBA JIBU’KEHUH U NpeoOpa3oBaHUi Jyisl TPOBEIeHUSI 000CHOBAHUS U
JI0Ka3aTeJIbCTBA YTBEPKACHUN B TEOMETPUU U APYTUX YUEOHBIX IpeaMeTax;

®  [I0Jb30BaThCsl CBOMCTBAMM JBMXKEHUH U IpeoOpa3oBaHUM MIPpU PELIeHNUH 3a/1a4.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTHX NPEIMETOB:

® [IpUMEHSTh CBOICTBA JBWKEHUHW U MPUMEHATh N0J00MEe JUIsi TOCTPOEHUM U
BBIYMCIICHUM.
BekTopbl 1 KOOPAUHATHI HA IVIOCKOCTH

e (CBoOOAHO oOmepupoBaTh IMOHATUSAMH BEKTOp, CyMMa, pPAa3HOCTb BEKTOPOB,
IIPOM3BE/ICHNE BEKTOPA HA YHCII0, CKAJIIPHOE IIPOU3BEAECHNE BEKTOPOB, KOOPMHATHI Ha MJIOCKOCTH,
KOOpJAUHATBI BEKTOPA;

®  BJIQJICTb BEKTOPHBIM M KOOPJIMHATHBIM METOJOM Ha IJIOCKOCTH JIJISl pEIICHUs 3aJa4 Ha
BBIUHCJICHHUE U JOKA3aTEIIbCTBA;

®  BBIIOJHATH C IOMOULIbIO BEKTOPOB U KOOpPJAMHAT JIOKA3aTEIbCTBO H3BECTHBIX €MY
reoMeTpuyecKux (pakToB (CBOMCTBA CpPEeIHUX JHHHM, TEOPEM O 3aMeydaTelIbHBIX TOUKAX U T.I.) U
MOJTy4aTh HOBBIE CBOICTBA M3BECTHBIX (DUTYD;

®  CIIOJIb30BaTh ypaBHEHHUs (UTYp JUIS pelIeHMs 3a7ad M CaMOCTOSTEIbHO COCTaBIATh
YpaBHEHHUS OTAEIbHBIX IIIOCKUX HUryp.
B noBcenHeBHOM KU3HM M IPH M3YYCHHHU APYTUX NPEIMETOB:

®  CNOJIBb30BaTh IOHATUS BEKTOPOB M KOOPAMHAT JI pelIeHus 3anad 1o (QU3MKe,
reorpaduy U APYyruM y4yeOHbBIM IpeIMETaM.
Hcropus MmaTeMaTUKH

e JloHumMaTh MaTeMaTUKy Kak CTPOrO OPraHHW30BaHHYIO CHCTEMY Hay4HbIX 3HAHUH, B
YaCTHOCTH BJIQJIETh IPEACTAaBICHUSAMH 00 aKCMOMAaTHYECKOM IIOCTPOEHMM T'€OMETpUH U
MIEPBUYHBIMH NPEACTABICHUSAMHU O HEEBKIINJOBBIX TEOMETPHSIX;

® paccMmaTpuBaTh MaTEeMaTHKy B KOHTEKCTE UCTOPUM Pa3BUTHS LUBUIM3ALUN U HUCTOPUU
pa3BUTHA HAyKH, IOHUMATh POJIb MaTEMAaTUKU B pa3BUTUU Poccuu.
MeToabl MATEMATUKH

e Biagerp 3HaHMSAMHM O pa3’MYHBIX MeETOJaX OOOCHOBAaHUS M  ONPOBEPKEHUS
MaTEeMaTHYeCKUX YTBEP)KJIEHUN 1 CAaMOCTOSATEIbHO IPUMEHSITh UX;

e BJAJCTh HABBIKAMM aHaJIM3a YCJIOBMS 3aJaud W OINPEAEICHUS NOAXOMSAIINX s
pelIeHns 3a/1a4 U3y4YeHHBIX METO/I0B WIIM X KOMOWHAINIA;

®  XapakTepu3OBaTh  IPOM3BENEHUS  HMCKycCTBA €  y4E€TOM  MaTeMaTHYECKHX
3aKOHOMEPHOCTEM B IPUpPOJAE, UCIHOIb30BaTh  MaTeMaTHYECKHE  3aKOHOMEPHOCTH B
CaMOCTOSITEIbHOM TBOPYECTBE.
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COJAEP)KAHUE KYPCA AJI'EBPbI
B 7 KITACCE

Cornacio @I'OC ocHoOBHOro o6miero oOpa3oBaHUs B KypCc MaTeMaTHKU BBEACH pas3icil
«Jloruka», KOTOpBI HE HpeanoiaraeT JOMOJIHUTEIbHBIX YacOB HAa M3YYEHUU U BCTPAUBACTCS B
pa3IMYHBIE TEMBbl KypCOB MaTEeMaTHKA WM HWHPOPMATHKKA M TPEABApSICTCS O3HAKOMIICHHEM C
AJIEMEHTaMU TEOPUH MHOXKECTB.

MHokecTBa M OTHOLIEHUS MEKIY HUMH

MHOXeCTBO, Xapakmepucmuyeckoe C80UCMB0 MHOJCeCM8d, YIEMEHT MHOXKECTBa, nycmoe,
KOHeuHoe, beckoneunoe muodicecmego. IlommuoxxectBo. OTHOIICHHE TPUHAJIC)KHOCTH, BKITFOUCHHUS,
paBeHCTBa. DJIEMEHTbl MHOKECTBA, CIIOCOOBI 3aJJaHUSI MHOXKECTB, PACNO3HABAHUE NHOOMHONCECME U
I/IeMEeHMO8 NOOMHOIHCECME C UCNONIb308AHUEM KPY208 Diliepa.

Onepauuu HAJ MHOKeCTBAMM

[Tepeceuenue 1 00bETMHEHUE MHOKECTB. PazHocmb MHOJMCECM8, OONOIHEHUe MHOMCECMEd.
Hnmepnpemayus onepayuil HA0 MHONCECMEAMU C NOMOWbBIO KpYeos Ddiliepa.

DJ1eMeHTBhI JIOTUKH

Omnpenenenue. YTBepkIeHUS. AKCUOMBI U TeopeMbl. JlokazarenbcTBo. Jloka3zaTenbecTBO OT
npotuBHOro. Teopema, oOpartHas ganHoi. [Ipumep u KoHTpIIpUMED.

Bricka3biBaHusA

VICTUHHOCTD U JIOXKHOCTh BbICKa3bIBaHUA. CrodicHble u npocmule gvlckasvieanus. Onepayuu
HAO 8bICKA3bIBAHUAMU C UCNONb30BAHUEM IOSULECKUX CBA30K: U, UIU, He. YCl08Hble 8blCKA3bIBAHUS
(umnauxayuu,).

ToxknecTBeHHBbIE IPe0OPa30BAHUA

YucnoBbie 1 OyKBeHHbIE BbIPAKECHHSA

Bolpaxkenue c nepemeHHOW. 3HaueHHE BbIpakeHUs. lloacTaHOBKa BBIpa)KEHUH BMECTO
IIEPEMEHHBIX.

Lenbie BoIpaeHus

Crenenb ¢ HaTypajJbHBIM IIOKa3zaTesleM M ee cBoiicTBa. [IpeoOpa3zoBaHMsl BbIpakeHUl,
COJIEprKaIlMX CTENEHH C HaTypaJIbHbIM ITOKa3aTeleM.

OpHouneHn, MHorowieH. JleficTBus ¢ oOJHOWIEHaMH M MHOTOYJIEHaMHU (CIOXEHHE,
BbIUWTAaHUE, YMHOKeHHE). DOpMyNbl COKpALIEHHOIO YMHOKEHUS: Pa3HOCTh KBaJApaTOB, KBaApaT
CYMMBI U pa3HOCTH. PaznoxeHne MHOrO4JieHa Ha MHOKUTENIU: BBIHECEHUE OOILEro MHOXKUTENS 3a
CKOOKH, epynnupoeKa, npumenenue Gopmyn cokpaujenno2o ymuoodicenus. Keaopamuulii mpexunen,
pasnoodicenue K8aopamHo20 mpexuneHa Ha MHONICUmMenu.

YpaBHeHusI 1 HepaBEeHCTBA

PaBencrBa

Uucnosoe paBeHcTBO. CBONCTBA YHUCIOBBIX PaBEHCTB. PaBEHCTBO ¢ MEpeMEHHOM.

YpaBHeHus

[TonsiTe ypaBHEHUsI U KOpHSI ypaBHEHUs. [Ipedcmagnenue 0 pagHOCUNbHOCMU YDAGHEHUIL.
Obnacmb onpedenenus ypasHerus (001acmos OONYCMUMbIX 3HAYEHUL NEPEMEHHOLL).

JInneiiHoe ypaBHeHMe M er0 KOPHH

Pemenune nuHENHBIX ypaBHEHMH. Jluweiinoe ypasuenue ¢ napamempom. Koauuecmeo
KOpHell TUHelHo20 ypasuenus. Pewenue nuneunvlx ypasHenut ¢ napamempom.

CraTucruka

OnucarenbHble  CTaTUCTUYECKHE  IOKa3aTeld  YHCIOBBIX  HAOOpOB: cpenHee
apupMeTHyecKoe, Meouana, HanboJblliee U HaUMEHblIIee 3HaYeHus. Mepbl paccerBaHUA: pa3Max,
oucnepcusi U CmaHOapmHoe OMKIOHeHUe.

Cucrembl ypaBHeHU M

VYpaBHeHHE ¢ 1ByMs IIepeMEHHBIMU. JINHENHOE ypaBHEHHE C IBYMs IEpEMEHHBIMU. [Ipavas
KaK epaguueckas uHmepnpemayus IUHetHo20 yPasHeHus ¢ 08YMs NepeMeHHbIMU.
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IlonsiTHe cucTeMbl ypaBHeHUM. PellleHne cucteMbl ypaBHEHUM.

MeTonapl penieHus CUCTeM JIMHCHHBIX YpaBHEHUN C JABYMsI TIEPEMEHHBIMU: epaguueckuii
Memoo, Memoo CLOHCeHUsl, METO]T TIOJICTAHOBKH.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

DOyHKIUHA

IHousTue pyHkumuu

JexapToBbl  KOOpAMHATBI Ha  Mmiaockoctu. dopmupoBaHue  MpeACTaBIECHUH O
METanpeIMETHOM TOHITHH «KOOpAWHATHY. CrnocoObl 3amaHus (QYHKIMH: aHATUTHYCCKHA,
rpaduveckuii, Tabmuunbiid. ['paduk dynakumm. [Ipumepsl (yHKIMI, MOTy4aeMbIX B IIPOIIECCE
WCCIICIOBAHMSI PA3IMUHBIX PEATbHBIX MPOIECCOB M PELICHUs 33a1ad. 3Ha4eHuEe (QYHKIUU B TOUKE.
CpoiictBa ¢yHKIMI: 005acTh ONpeAeNeHUs, MHOXXECTBO 3HAYCHMN, HYIU, MPOMEKYTKU
3HaKonocTosHCTBa. VccnenoBanue GyHKIMH 110 ee rpaduky.

Jluneitnass GpyHKIUSA

CoiicTBa u rpaduk MuHEHHON QyHKIMH. YTI0BOH K03(duuumeHT npsamoii. Pacronoxenue
rpaduka TMHEHHON (PYHKIIMU B 3aBUCHMOCTH OT €€ YIJIOBOTO KO3(dHUIIMEHTAa U CBOOOTHOTO WICHA.
Haxooicoenue rosghgpuyuenmos nunetinot @yukyuu no 3a0aHHLIM YCIOBUAM. NPOXONCOEHUE
npaAMoll uepe3 08e MOUKU C 3A0AHHbIMU KOOPOUHAMAMU, NPOXONCOEHUEe NPAMOL uepe3 OaHHVI0
MOYKY U NApaLIesIbHOU OAGHHOU NPSAMOU.

ITocsienoBaTeIbHOCTH U MPOTPeCCHU

Yucnoas nmocie10BaTeIbHOCTh. [IpuMepsl YMCIOBBIX TOCaen0BaTeNbHOCTEH. beckoHeunbie
MOCTIeIOBATEIBHOCTH. AprudMeTHIecKas mporpeccus U ee CBOMCTBa. [ eomeTpuieckast mporpeccusl.
Dopmyna obweco uneHa u cymmvl N NEPBbIX UNEHO8 apupmemuyeckou U 2eomMempuieckoll
npozpeccuul. Cxo0amascsa 2eomempuyecKkas NPpocpeccus.

Pemenne TeKCTOBBIX 32124

3anauu Ha Bce apuMeTHYECKHUE el CTBUS

Pemenne TeKCTOBBIX 3amad apuMETHUIECKHM criocoboMm. Mcrmonb30BaHMEe TaOJIHII, CXEM,
YepTexke, APYTUX CPeACTB MPEACTaBICHUS JAHHBIX MIPHU PEIICHUH 3a]auU.

COJAEPXAHMUE KYPCA AJITEBPHI B 8 KJIACCE
Yucaa
PanuonaJibHbIE YHCJIA
MHoOXecTBO paluMoHaNbHBIX 4uced. CpaBHEHHE palMOHaJIbHBIX uucen. JledctBus c
panMoHaIbHBIMU YUCIaMU. [Ipedcmasnenue payuoranibHo20 Yucia 0ecimuiHol 0poosio.

HppanuoHajbHble YHCIA
[lonsiTHe MppanuoOHAIBHOrO uucia. Pacrno3HaBaHuMe HMppanMOHAIBHBIX 4ucel. [Ipumepbl

JI0Ka3aTeNbeTB B anredpe. MppannoHanbHOCTh yucia \/§ . [Ipumenenue B reomerpun. Cpagnenue
uppayuoHanbHlx yucen. Muoscecmso oeticmeumenbhblx yucei.

J{poOHO-panMoHa/IbHbIE BIPAKEHUS

Crenenb ¢ 1eNbIM TMOKa3aTeneMm. I[IpeoOpa3oBaHue JpOOHO-TMHEHWHBIX BBIPAKCHUI:
CIIO’)KEHHE, YMHOXKEHUE, NeNeHue. Areedpauyeckas 0poow. /Jonycmumvle 3HA4eHUS NEPEMEHHBIX 6
opobdno-payuonanrvhulx  gvipadicenusx. Coxpawenue aneebpauveckux Opobeil. Ilpusedenue
aneebpauveckux Opobeti Kk obwemy 3uameHamenio. [elicmeus ¢ aneeopauveckumu OpooOIMU:
CllodceHue, 8blYUmanue, YMHoMCeHue, OelleHue, 6036e0eHlUe 8 CINeNeHb.

IIpeobpazosarnue vlpadiceHuil, cOOePAHCAUUX 3HAK MOOYVIIA.
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KBaaparnblie kopHu

Apudmernueckuii KBaapaTHbIH KopeHb. [IpeoOpa3oBaHue BBIpaXKEHUH, COAEPIKAIINX
KBaJIpaTHbIE KOPHU: YMHOKEHUE, EJICHNE, BBIHECEHUE MHOXKUTENS U3-T10J] 3HaKa KOPHS, 6HeceHue
MHOdCUMENSI NOO 3HAK KOPHSL.

ypaBHeHHH H HEPABCHCTBA

KBaapaTHoe ypaBHeHHE H €er0 KOPHH
Ksanparnsie ypasHenus. HenomHbple KBagpaTHbIe ypaBHEHHS. J[MCKPUMHHAHT KBaJpaTHOTO YpaBHEHUSI.

dopmyrna KOpHEH KBaApaTHOTO ypaBHeHUs. Teopema Buema. Teopema, obpammnas meopeme Buema.
Pemenne kBanpaTHBIX YpaBHCHHI: WCIOIL30BaHHE (DOPMYIIBI JUIsl HAXOXICHUS KOpHEH, epaguueckui
MemoO peuleHus, pasiodcenue Ha MHOMCUMenU, noobop KOpHel ¢ UCHONb308aHUem meopemvl Buema.
Konuuecmeso xophetl k6adpamnozo ypasHerus: 8 3a8UCUMOCIU Om e20 Ouckpumunanma. buxeadpamuvie
ypasHeHus. Ypasuenus, cgooumvle K JAUHEUHbIM U KeadpamuviM. Keadpammuvie ypasHnenus ¢
napamempom.

JlpoGHO-panuoOHAJIbHbIE YPABHEHUSI

Pemenne mpocteiiminx ApoOHO-IMHEHHBIX YpaBHEHUU. Peutenue OpoOHO-payuoHANbHBIX
VPaBHEeHUII.

Memoowbl pewienus ypasHeHuli. Memoovl PAGHOCUTbHLIX NPeobpaA308aHULl, MEmMOO 3aMeHbl
nepemennol, epaguueckuit memoo. Hcnonvzosanue ceoticme hyHKyull npu peutenuu YpasHeHull.

IIpocmeiiwue uppayuonanshvie ypasnenus 6uoa | f (X) =a, \/f (X) = \/g (X) .

n
Ypasnenus suoa X = a.Y¥pasnenus 6 yenvix uucnax.

HepaBeHncrBa

Yucnossle HepaBeHcTBa. CBOMCTBAa YHCIIOBBIX HEpaBeHCTB. [IpoBepka crpaBemIMBOCTH
HEPaABEHCTB P 3a/IaHHBIX 3HAYEHUSAX MEPEMEHHBIX.

HepagenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHCTBa. (JoOracmbv onpeodeneHus
Hepagencmaa (061acms 0ONYCMUMbBIX 3HAYEHUL NePeMeHHO).

Pemenne nuHeHBIX HEPABEHCTB.

Cucrembl HepaBeHCTB

CucreMbl HEpAaBEHCTB C OJHOW IEepeMEHHOW. PeleHue cUCTEM HEPAaBEHCTB € OIHOMU
MIEPEMEHHON: JIMHEHHBIX. M300pakeHne peleHus CUCTEMbl HEPaBEHCTB Ha YHUCIIOBOM MpPSAMOIA.
3anuch pelIeHus: CUCTEMbl HEPABEHCTB.

DOyHKIUH

IHousitue pyHkumuu

JlekapToBbl ~ KOOpAMHATBl ~Ha  MiockocTd. DopMHUpoBaHME  NPEACTaBICHUH O
METANpPEeIMETHOM TOHITHN «KOOpAWHATB. CrnocoOsl 3amaHus (GYHKIWN: aHATUTUYECKHH,
rpadudeckuii, Tabmuunbll. ['paduk Qynxuuu. IIpumepsl QyHKUIUH, NodydaeMbelX B Ipoliecce
WCCIIEIOBAHMSI PA3IMUHBIX PEATBbHBIX MPOIECCOB M PEIICHUs 33a1ad. 3Ha4eHHne (QYHKIMU B TOUKE.
CpoiictBa (yHKUUI: 005acTh ONpeNeNeHusi, MHOXKECTBO 3HAUCHWH, HYJIH, I[POMEXYTKH
3HAKOIMIOCTOSIHCTBA, YeMmHOCMb/HeuemHoCcmyb, TIPOMEKYTKH BO3PACTAaHHS M yObIBaHMS, HAHOOJIbIIEe
U HauMeHblIlee 3HaueHus. VccnenoBanue GyHKIMU N0 ee rpaduKy.

Oo0paTHasi NPONOPUHMOHAJIBLHOCTH

k
CaoiicTBa QyHKIMH y = k y = —. l'unepb6ona.
X X

Pemienue TeKCTOBBIX 32124
3agauun Ha IBMKeHHe, pa00oTy M MOKYIIKH
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AHann3 BO3MOXXHBIX CHUTYaI[Mii B3aMMHOTO PACIOJIOXKEHUS OOBEKTOB MPHU WX JBUKCHHH,
COOTHOIIICHHUSI 00bEMOB BBITIOJIHSIEMBIX PaOOT IIPH COBMECTHOU padoTe.

3agauu HA YACTH, 101, POIEHTHI

Pemenue 3amau Ha HaxOXKIEHHE YacTH 4YMCJIa W 4YMCia MO ero yactu. Pemenue 3amay Ha
MPOLIEHTHI U gonu. [IprMeHeHrne mponopIuil py pelieHu: 3a/1a4.

Jlornueckue 3agauu

Pemenune noruueckux 3anad. Peutenue no2uyeckux 3a0ay ¢ NOMowbio epagos, maobauy.

OcHoOBHbIE MeTO/bI pelleHUs] TeKCTOBbIX 3aaau: apudmernyeckuil, anreOpandeckuii,
nepebop BapuaHTOB. [lepguunvle npedcmasienus O Opyeux Memooax peuleHus 3a0ay
(ceomempuueckue u epaguyeckue mMemoowl).

CrarucTuKa u TeoOpusi BEepOSITHOCTE

CrarucTuka

Tabnuunoe u rpaduyeckoe mpeacTaBieHUe JaHHBIX, CTOJI0YAThIE U KPYTOBbIE IHArPaMMBl,
rpaduKy, TPUMEHEHUE TUarpaMMm U rpaduKoB AJis OMUCAHUS 3aBUCHMOCTEH PEabHBIX BEIUYHH,
u3BJIeYeHHE HH(OpMALIUK U3 TaOJIUI, IUarpaMM U TpaduKoB.

Cny4daifHass W3MEHYMBOCTh. V3MEHYMBOCTH TIpH U3MEpeHUusx. Pewarowue npasua.

3axonomepHoCmU 8 USMEHUUBLLX GEIUUUHAX.

COJAEPKAHUE KYPCA AJITEBPHI B 9 KJIACCE
KBaapaTnbie kopuun
ApudmeTnueckuii KBaIpaTHbIi KopeHb. IIpeoOpazoBanue BBIpaKEHUH, COAEPIKALIUX
KBaJIpaTHbIE KOPHU: YMHOKEHUE, JICIIEHNE, BBIHECEHUE MHOXKUTENS U3-TI0J] 3HaKa KOPHS, 6HeceHue
MHOJCUmMeJisi N00 3HAK KOPHA.

KBagpaTrHoe ypaBHeHHe H €er0 KOPHH

KBanparusle ypaBHeHus. HenonHble KBagpaTHble ypaBHEHUs. JJUCKpUMUHAHT KBaJpaTHOIO
ypaBHeHusd. DopMyna KopHeH KBaapaTHOTO ypaBHeHUs. leopema Buema. Teopema, obpammuas
meopeme Buema. PenieHue KBaJpaTHBIX YpaBHEHUN:MCIIOJIBb30BaHHUE (DOPMYIIBI JJI HAXOXKACHUS
KOpHEH, epaghuueckuii memoo pewieHus, pasiodceHue Ha MHONdCUMeNY, noobop KopHel ¢
ucnoavzoeanuem meopemvl Buema. Konuuecmeo xopueil k6a0pamuno2o ypasHeHus 6 3a6UcUMocmu
om ez2o0 Ouckpumunauma. bukeadpammuvie ypasuenus. Ypaenenus, ceooumvie K JIUHEUHbIM U
keaopamuvim. Keaopammuvie ypagnenus c napamempom.

JIpoOHO-panuoHAJIbLHbIEC YPABHEHUS

Pemenne npocredmux ApoOHO-IMHEHHBIX YypaBHEHUH. Peuwenue OpobHO-payuoHanvbHblx
VPABHEHUII.

Memoowbl pewienus ypasHeHuli. Memoovl PAGHOCUTbHLIX NPeoOdpaA308aHULl, MemoO 3aMeHbl
nepemenHou, epaguueckuil memoo. HMcnonvzosanue ceoiicme hyHKyuil npu peueHuu ypasHeHull.

IIpocmeiiwue uppayuonanshvie ypasrenus 6uoa | f (x)=a, \/f (x) = \/g (x).

n
Ypasnenus suoa X = a.V¥pasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHU

Cuctembl ypaBHEHUI BTOPOii CTETEeHU.

Keaopamnoe nepagencmeo u e2o pewenus. Pewenue keaopamuvlx HepageHCcmMs:
UCNONIb308aHUE CEOUCME U 2paguka KeaOpamudyHol @OYHKYUY, Memoo UHMep8anos. 3anuce
peuleHus KeaopamHo2o HepaseHcmad.

Pewenue yenvix u OpoOHO-payUOHANbHBIX HEPAGEHCNE MEeMOO0OM UHMEPBAILOB.
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HepaBencrBa

Ksaopamuunoe mnepasencmeo u eco pewenus. Pewenue keadpamuvix HepaseHCmS:
ucnov3oeanue Cceoucme u 2paguka KeaopamuyHou QYHKYuu, Memoo UHMep8anos. 3anuch
pewenuss Keaopamnozo Hepagencmed. Pewenue yenvix u OpoOHO-PAYUOHATILHBIX HEPABEHCME
MemoOoM UHMEPBATIO8.

CucreMbl HEpaBEeHCTB

CucrteMbl HEpPaBEHCTB C OJHOM NEpeMEHHOW. PelieHue cucTeM HEPaBEHCTB C OJHOH
NEpEeMEHHOM: kéadpamuuix. 1300pakeHne peuieHuss CUCTEMbl HEPABEHCTB HA YHMCIOBOM MPSMOM.
3anuch pelieHus CUCTEMbl HEPaBEHCTB.

DOyHKIUHA

IHousaTue pyHkumuu

JexapToBbl  KOOpAMHAaTHI Ha  MmiIockoctu. DdopmupoBaHHe  MpeACTaBIECHUH O
METanpeIMETHOM TOHITHH «KOOpAWHATHY. CrmocoObl 3amaHus (GYHKIUH: aHATUTHYCCKHIA,
rpaduveckuid, Tabmuuneiid. ['paduk dyaxkumm. [Ipumepsl (yHKIME, MOTydaeMbIX B IIpOIlEcCe
WCCIICIOBAHMSI PA3JIMUHBIX PEATBHBIX MPOIECCOB M PEUICHUs 33a1ad. 3Ha4eHHEe (QYHKIMU B TOUKE.
CpoiictBa ¢yHKIMIT: 00acTh ONpeAeNeHusl, MHOXECTBO 3HAYCHWH, HYJIH, MPOMEKYTKU
3HAKOIIOCTOSIHCTBA, YeMmHOCMb/HeyemHOCmb, TIPOMEKYTKH BO3pacTaHUs U yObIBaHUS, HanOOJIbIIEe
1 HauMeHbllee 3HadeHus. VccnenoBanue pyHKIMU 1o ee rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno-3aoanuvie ghynkyuu.

Keaaparuynas pyHkums

CeoiictBa u rpaduxk kBagpatuuHo ¢yHkuuu (mapadona). Illocmpoenue epaghuxa
Kkeaopamuunol @yukyuu no moykam. HaxoxmeHnue Hynell KBaapaTHUHOW (DYHKIUH, MHONMCecmsa
3HA4eHUtl, NPOMENCYMKO8 3HAKONOCMOAHCMBA, NPOMENCYMKO8 MOHOMOHHOCU.

I'pajpuku ¢ynkyuir. Ilpeobpasosanue epagpuxa ¢ynxyuu y = f(x) 0na nocmpoenus

epaguros gynkyuii 6uda y = af (kx+b)+c -

Ipachuru ynxyui y=a+$1 y=~/x,y=Ux, y=|x-

ITocsenoBaTeIbHOCTH H IPOTPECCHU

Uucnosas nocienoBaTebHOCTh. [IprMepsl YMCIIOBBIX MOcaeaoBaTeIbHOCTEN. beckoHeunble
MoCJe10BaTeNbHOCTH. ApudmMeTnueckas mporpeccus U ee CBoiMcTBa. ['eomeTpuueckas mporpeccus.
Dopmyna obwezo uneHa u cymmvl N NEPBLIX UNEHOB apumemuyeckou U 2eomempuieckoll
npoepeccuil. Cxooawascsa 2eomempuyeckas NPocpeccus.

Pelnenue TeKCTOBBIX 3a1a4

3agaum Ha IBH:KeHHe, Pa0OTy M MOKYIKH

AHau3 BO3MOXKHBIX CUTyalluid B3aMMHOT'O PacMOJIOKEHUS OOBEKTOB IMPHU MX JABHKEHHH,
COOTHOIIEHHS] 00bEMOB BBINIOJIHAEMBIX padOT IPU COBMECTHOM paboTe.

3agaum Ha 4YacTH, 10JIM, IPOLEHTHI

Pemenne 3amauy Ha HaXOKICHWE YacTW YMCIIA M YHCIIA TI0 €ro YacTH. PemeHwe 3amad Ha
MPOIEHTHI U 10yd. [IpuMeneHne mponopiuii Npy perieHuy 3a1ad.

OcHoBHbIE MeTO/bI pelleHUs TeKCTOBbIX 3agad: apudmernyeckuil, anreOpandeckuii,
nepebop BapuaHTOB. [lepsuunvie npedcmasienuss o Opyeux Mmemooax peutenus 3a0ay
(eceomempuueckue u epaguyeckue Memoobwl).

CTaTHCTHKA U TeopHsl BEePOSITHOCTEMH
CnyuaiiHas W3MEHYMBOCTb. l3MeHuMBOCTE npu u3MepeHUMsX. Pewarowue npasuia.
3axkonomepHocmu 6 USMEHUUBLIX GENTUUUHAX.
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Cayuaiinblie cOObITHS

CryqaifHbIe ONBITBI (9KCIEPUMEHTHI), DSJIEMEHTApPHBIC CIyYailHbIe COOBITHS (MCXOIBI).
BepositHocTH  srieMeHTapHBIX  COOBITHIH. COOBITHS B CIy4allHBIX SKCHEPUMEHTAX U
OJIaronpuATCTBYIOIUE dJEMEHTapHble CcOObITUS. BeposTHOCTHM ciay4yallHBIX COOBITHIA.
OIBITEI C PAaBHOBO3MOHBIMH 3JIEMEHTApHBIMU COOBITUsIMU. Kitlaccuueckue BeposITHOCTHbBIE
ONBITHl C HCIOJB30BAaHUEM MOHET, KyOUKOB. [Ipedcmasnenue coOblmuii ¢ HOMOUBIO
ouazpamm diinepa. IIpomusononodicHvle cobbimus, 0dveOUHeHue U nepeceyenue cooblmuil.
Ilpasuno cnoocenus éeposmuocmeii. Cnyuaiinsiii 6v160p. [Ipeocmasnenue sxcnepumenma 6
sude oOepesa. Heszasucumvie cobvimus. Ymuoodicenue 6eposmMHOCMEl HE3ABUCUMBIX
coovimuti. [locnedosamenvhvle Hesagucumvle ucnvimanus. IlpencraBieHre o He3aBUCUMBIX
COOBITUSIX B KU3HU.

Dnemenmol KOMOUHAMOPUKU

Ipasuno ymnooicenus, nepecmanosku, pakmopuan yucna. Couemanusi u Yucio coyemarull.
@opmyna uucna cowemanuu. Tpeyeonvnuk Ilackans. Onvimbl ¢ OOILUWUM  YUCIOM
DPABHOBO3MOIICHBIX DNIEMEHMAPHLIX CcOObImul. Buiuucienue eeposmuocmeti 8 ONbIMAX ¢
npumeHenuem KomouHamopHvlx Gopmyn. Henvimanus bepuynnu. Ycenex u Heydaua.
Beposmuocmu codovimuii 6 cepuu ucnsimanui bepuynnu.

Cryuaitnle genuuunsl

3nakomcmeo co CryyauHbIMU 8ETUYUHAMY HA NPUMEPAX KOHEYHbIX OUCKDEMHbIX CIVYAUHbIX
eenuuuH. Pacnpedenenue eeposmuocmetl. Mamemamuueckoe oorcuoanue. Ceoticmea
Mamemamuyeckoeo oxcuoanus. Ilowamue o 3akone 6onrvwux uucen. HMzmepenue
seposimnocmell. Ilpumenenue 3axKoHa OONLWUX HUCEL 8 COYUOLOUU, CMPAXOBAHUU, 8
30pasooxpaneHuu, obecneuenuy 6€30NaACHOCMU HACENeHUs 8 UPEe3BbIYAUHBIX CUMYAYUSIX.

26



TEMATHYECKOE IINTAHUPOBAHME 7 kiaacc

Neri/mm HasBanue pasnena KonuuecTtBo
4acoB
1 BBO/IHOE ITOBTOPEHUME 2
2 BBIPAXKEHU . TOXIAECTBA. YPABHEHU A 15
3 OYHKINU 10
4 CTEIIEHb C HATYPAJIbHBIM ITOKA3ATEJIEM 14
5 MHOI"OYJIEHBI 18
6 O®OPMVJIbl COKPAIIEHHOI'O YMHOXEHUWA 18
7 CUCTEMbI JIMHEMHBIX YPABHEHUU 13
8 I[TOBTOPEHUE 12
UTOIro 102
TEMATHYECKOE INIAHUPOBAHHUE 8 KJIACC
Ner/it Ha3zBanue paznena KonnuectBo
9acoB
1 IToBTOpeHme Kypca anreOpsl 7 Kiiacca 6
2 ParmonansHeie 1poou 30
3 KBanparHabie KOpHU 25
4 KBangparHsie ypaBHEeHUS 30
5 HepaBseHnctBa 24
6 CreneHs C 1eIbIM MOKa3aTeaeM. DIEMEHThl CTATUCTUKH 13
7 IToBTOpeHue 8
UTOroO 136
TEMATHUYECKOE IINTAHUPOBAHMUE 9 KJIACC
Neni/mt Hassanue paznena KomnuectBo
4acoB
1 IToBTOpEeHME Kypca anreOpsl 8 Kiiacca 3
2 KBanpatnunas ¢yHkims 29
3 YpaBHEHUs 1 HEPABEHCTBA C OJHOM MEPEMEHHON 20
4 YpaBHEHUs U HEPAaBEHCTBA C JIBYMsI IEPEMEHHBIMU 24
5 Apudmernueckas 1 reoMeTpUUecKas IPOrpeccuu 17
6 DneMeHTbl KOMOMHATOPUKH U TEOPUH BEPOSITHOCTEN 17
7 IToBTOpenue 22
UTOrO 132

HpI/IJ'IO)KCHI/Ie K IIporpamMme.

Ipuioxenne 1_KoHTpoabHble padoThl 32 Kypc 7 Kjaacca
IIpunoxenne 2_KoHTpoJsbHBIE padoThI 32 Kypc 8 ki1acca
IIpuaoxenne 3_KoHTpoabHbIe padoThl 32 Kypc 9 Ki1acca

Kpurepuu: “2” - menee 50%; “3” - 50%-65%; “4” - 65%-85%; “5” - 85%-100%




