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IInanupyemMble pe3yJibTaThl 0CBOEHHS y4eOHOIr0 MpeaMeTa

MaremaTtnueckoe 00pa3oBaHHe SBISIETCS 00s3aTeIbHON U HEOTHEMIIEMOM 4acThIO 00IIero oopa3oBaHus
Ha BCeX CTymeHsX mKombl. OOydeHHe MaTeMaTHKE B OCHOBHOW MIKOJIE HANpaBJIeHO Ha JIOCTIKCHHE
CIIEYIOLIUX pe3yIbmamos.

1) 6 HanpaejleHuu JUYHOCNHO20 paszeumusl.

- opMHUpOBaHKE TMPEACTABICHUI O MaTEeMAaTHKE KaK 4YacTH OOIIEYeIOBEYeCKOW KYIBTYpPHI, O
3HAYUMOCTU MaTeMaTUKH B PA3BUTUU UBUJIM3AIMN U COBPEMEHHOT'O OOIIIECTBA;

- PazBuTHE JIOrMYECKOr0 M KPUTHUUYECKOTO MBIIUICHUS, KYJIbTYpbl pP€Yd, CIIOCOOHOCTU K YMCTBEHHOMY
3KCHEPUMEHTY;

- opMHUpOBaHUE WHTEIUICKTYalIbHOW YECTHOCTH M OOBEKTUBHOCTH, CIIOCOOHOCTH K MPEOJOJICHUIO
MBICTTUTENIbHBIX CTEPEOTHIIOB, BHITEKAIOMINX U3 OOBIIEHHOTO OIIBITA;

- Bocriutanue KadecTB JIMYHOCTH, OOECIEUMBAIONINX COLHUATBHYI0 MOOWIBHOCTh, CIIOCOOHOCTH
IIPUHUMATH CAMOCTOSITEJIbHBIC PEILICHMUS;

- ®opMHUPOBAHKE KAUYECTB MBIIUICHUS, HEOOXOIUMBIX JIJISl IalITAI[UN B COBPEMEHHOM WH(OPMAIMOHHOM
o0111eCTBE;

- Pa3BuTHe nHTEpECca K MaTEMaTUYECKOMY TBOPYECTBY U MATEMAaTHUYECKUX CIIOCOOHOCTEHH;

- YMeHue sSICHO, TOYHO, IPAMOTHO M3JaraTb CBOM MBICIM B YCTHOM M NMHUCbMEHHOM pe4H, NOHUMATh
CMBICJI TOCTABJICHHOM 3a/1a4y, BBICTPAUBaTh apryMEHTALIMIO, IPUBOJIUTh IPUMEPBI U KOHTPIPUMEPHI;

- KpuTH4HOCTh MBINUIEHHS, YMEHUE PACIIO3HABATH JIOTUUECKH HEKOPPEKTHBIEC BbICKA3bIBaHUS, OTJIMYAThH
TUIOTE3Y OT (aKTa;

- [IpeacraBnenue 0 MaTeMaTHUECKON Hayke Kak cdepe YelOBEYECKOW NesATeNbHOCTH, 00 3Tamax ee
pa3BUTHS, O €€ 3HAUUMOCTH JJIsl PA3BUTHUS LIUBUIIN3ALNY;

- KpeaTuBHOCTh MBILIEHUS], HMHUIIMATUBA, HAXOAUYUBOCTb, aKTUBHOCTh MPU PELICHUU MATEMaTHYECKUX
3a/1a4;

- YMeHue KOHTPOJIUPOBATh MPOLIECC U Pe3yNIbTaT yueOHONH MaTeMaTUYECKOU e TEIIbHOCTH;

- CnocoOHOCTh K 3MOIMOHAILHOMY BOCHPHSTHIO MAaTEMAaTHYCCKHX OOBEKTOB, 3ajay, peUIcHUH,
pPacCyXIEHUN;

2) 6 MemanpeoMemHoOM HanpasieHUU.

- Pa3Butne npezacrasieHnit 0 MaTemMaTuke Kak (popMe ONMUCAHUS U METO/E MMO3HAHUS JeHCTBUTEILHOCTH,
CO3/1aHHE YCIIOBHH JIIsl MpUOOPETEHUsI IEPBOHAYAIBHOTO OIbITAa MATEMAaTHYECKOI0 MOJIETTUPOBAHUS;

- @opmHpoBaHKE OOLINX CIIOCOOOB MHTEIIEKTYAIIbHOM AEATENbHOCTH, XapaKTepHBIX Ui MAaTEMAaTUKU U
SBJISIIOIIMXCST OCHOBOM IMO3HABATENbHOM KYJIbTYpPbI, 3HAaYMMOHN JUIs pa3iuyHbIX cdep dYeroBeyecKon
JIeATEIbHOCTH;

- [lepBoHauanbHble NpeACTaBIeHUS 00 HIESIX M O METO/JaX MAaTeMaTHKU KaK YHHBEpPCAJIbHOM S3bIKe
HayKU U TEXHUKH, CPEICTBE MOJICITUPOBAHMS SIBIICHU U IIPOLIECCOB;

- YMeHue BUJIeTh MaTeMaTHUECKYIO 33/1a4y B KOHTEKCTe MPOOJIEMHOMN CUTyalluu B APYTUX AUCLUIUIMHAX,
B OKPY’KAIOIIEH KU3HU;

- YMeHHe HaxoIuTb B Pa3IMYHBIX HCTOYHMKAX HHGPOpMAIMIO, HEOOXOMUMYIO JUIsl peLICHHs
MaTeMaTUYeCKUX MpoOJeM, MPEACTaBIATh €€ B MOHATHOM (Qopme, MPUHUMATH PEIIEHUE B YCIOBHSIX He-
HOJTHOM ¥ N30BITOYHON, TOUHOW U BEPOSITHOCTHONW MH(pOPMAaLINY;

- YMeHre MOHUMAaTh U MCNOJIb30BaTh MaTeMaTHUYECKHE CPEJCTBAa HAIISIAHOCTH (TpaduKH, IUarpaMMbl,
TaOJIHIIBI, CXEMBbI U Jp.) U1 HWIUTIOCTPAlnHy, MHTEPIIPETALNN, apTyMEHTALUY;

- YMeHue BbIIBUTaTh TUIIOTE3bI IPH PEIICHUN YUEOHBIX 3aa4, IOHUMaTh HEOOXOAUMOCTh UX TPOBEPKU;

- YMeHHe NpUMEHSTh HMHIYKTUBHBIE M JAEAYKTUBHBIE CIIOCOOBI pPAcCyXAEHUH, BUAETh pa3iIMyHbIC
CTpaTEeTUH pELICHUS 3a/]1a4;

- [loHMmaHue CyIIHOCTH aIrOpUTMUYECKHUX MPEANHUCAHUM M yMEHHE [EHCTBOBATH B COOTBETCTBUU C
IIPEIIOKEHHBIM AJITOPUTMOM;

- YMeHHe caMOCTOSITENIbHO CTAaBUTH LI, BBIOMpPATh U CO3[aBaTh aITOPUTMBI JUIS PELICHUs Y4eOHBIX
MaTeMaTUYEeCKUX Mpolsem;

- YMeHue IUIaHUpOBAaThb M OCYIIECTBIIATH JACATENbHOCTb, HANPABICHHYIO Ha pELICHHE 3a1ad
HCCIIEIOBATEIBCKOTO XapaKTepa;



3) 6 npeomemnom nanpaeieHuu:

- OBnajsieHMe MaTeMaTHYEeCKUMH 3HAHUAMU M YMEHUSMH, HEOOXOAMMBIMU ISl TMPOJOJDKEHUS
00pa30BaHus, N3y4YEHHUs] CMEXHBIX AUCHUIUINH, IPUMEHEHMsI B TOBCEJHEBHOM JKU3HU;

- Coznmanue (yHOamMeHTa A MaTeMaTH4YecKOro pPa3BUTHSA, (OPMHPOBAHUS MEXAHH3MOB MBIIUICHUS,
XapaKTEPHBIX JJI1 MAaTEMATHYECKOM eATENbHOCTH;

- OBnasenre 0a30BBIM MOHATUHHBIM aNIapaToM MO OCHOBHBIM pasfieflaM COAEp)KaHUusl, MPEeACTaBICHUE
00 OCHOBHBIX HM3y4yaeMbIX MOHATHUAX (YUCIIO, reoMeTpuyeckas (Qurypa, ypaBHEHUE, BEPOSITHOCTB) Kak
BOXHEHIINX MaTEMaTHMUECKUX MOJENAX, MO3BOJSIOUIMX OIMCBHIBATH M H3Yy4aThb pEabHbIE IIPOLIECCHl U
SBJICHUS;

- YMenne paboraTh € MaTeMaTHYECKUM TEKCTOM (QHAJM3UPOBATh, M3BJIEKAThb HEOOXOAUMYIO
UH(POPMALIMIO), TPAaMOTHO INPUMEHATh MaTeMaTHYECKYI0 TEPMUHOJOTHMIO M CHUMBOJHKY, HCIIOJIb30BaTh
Pa3IUYHbIE SI3bIKU MAaTEMaTUKH;

- PasButune npeacraBineHuil 0 4ucie, HATYpaabHBIX YUCEIl, OBJIAJCHUE HAaBbIKAMHU YCTHBIX, IMCbMEHHBIX,
MHCTPYMEHTAJIBHBIX BbIUMCIICHU;

- OBnajieHNe OCHOBHBIMHU CIIOCOOAMHU TMPEACTaBICHUS M aHalIM3a CTAaTUCTHUYECKUX IAHHBIX; HAJIMYUE
IPEJICTaBICHUA O CTATUCTHUYECKUX 3aKOHOMEPHOCTSAX B PEAJIbHOM MHpE M O Pa3JIM4YHbIX crocofax HX
U3YYEHHUS, O BEPOSITHOCTHBIX MOJEIAX;

- YCBOGHHE CHCTEMAaTHYECKHX 3HAHWH O IUIOCKMX (UTypaX M HUX CBOMCTBAxX, a TaKXKe Ha HarJsIHOM
YPOBHE — O NPOCTEHIINX IPOCTPAHCTBEHHBIX TEIaX, YMEHUE NIPUMEHATh CUCTEMATUUECKUE 3HAHUSA O HUX
JUISL PEIIEHUs] TEOMETPUUYECKUX U MTPAKTUUYECKUX 3aj1ay;

- YMeHusI U3MepsATh [UIMHBl OTPE3KOB, BEJIUYMHBI YIJIOB, MCIOJIB30BaTh (OPMYINbI JUISL HAXOXIECHUS
NEPUMETPOB, TUIOIIAACH M 00BEMOB T€OMETPHUECKUX DUTYD;

- YMeHne NPUMEHATh U3YYEHHBIE NOHATHS, PE3YJbTaThl, METOMABI JUIsl PEIICHUs 3a1ad NPaKTUYECKOrO
XapakTepa M 3aJad M3 CMEXHbBIX [HUCHUUIUIMH C HCIOJIb30BAHMEM IPU HEOOXOJUMOCTU CIPABOYHBIX
MaTEepUaloB, KaJIbKYJIATOPA, KOMIBIOTEPA.

- YMeHHe NpoBOAMTH KiacCH(HUKAIWHU, JOTMYECKHEe OOOCHOBAHUS, IOKA3aTeNbCTBA MATEMAaTHYECKHX
YTBEPKIACHUI;

- YMeHue pacro3HaBaTh BUJIbl MAaTEMaTUUECKUX YTBEPKICHUHN (AKCMOMBI, OIIPEIEIICHUsI, TEOPEMBI U Ap.),
npsIMble U 0OpaTHbBIE TEOPEMBI;

- OBNajieHNe CUMBOJIBHBIM SI3IKOM ajIreOphl, IpUEMaMH BBITIOJIHEHHS TOXKIECTBEHHBIX MTPeoOpa3oBaHuit
palOHAIbHBIX BBIPAKEHUH, PEIICHNs YPABHEHUN, CUCTEM ypaBHEHUH, HEPABEHCTB U CUCTEM HEPABEHCTB,
YMEHHME HCMOJIb30BaTh HJCK KOOPIMHAT Ha IUIOCKOCTH Ul MHTEpPIpPETAllMd YpaBHEHWW, HEPaBEHCTB,
CHCTEM, YMEHHE MPHUMEHATh anredpanyeckue NmpeoOpa3oBaHUs, amlmapar ypaBHEHUH W HEPABEHCTB JUIS
pelIeHys 3a/1a4 U3 pazIMyHbIX pa3aenoB Kypca; OBiaieHue cUCTeMOll (yHKIIMOHAIbHBIX MOHATHH, QyHK-
[IUOHAJIBHBIM SI3bIKOM M CHUMBOJIMKOW, YMEHHE Ha OCHOBE (PYHKIIMOHAJIBHO-TpaQHUUECKUX MpeAcTaBICHUMN
ONMCHIBATh U AHAJU3UPOBATH PEAJIbHBIE 3aBUCUMOCTH;

- OBllaficHUE TE€OMETPUUYECKUM SI3BIKOM, YMEHHME MCIOJIb30BaTh €ro Uil ONHUCAaHUs INPEIMETOB
OKpYKAloOIlIer0 MHpa, pa3BUTHE TMPOCTPAHCTBEHHBIX IPEJCTABICHUN U H300pa3UTENbHBIX YMEHUH,
npruoOpeTeHre HaBBIKOB T€OMETPUUECKUX MOCTPOCHUH.

BbinyckHuk HayuuTess B 5-6 kiaccax (IS MCHOJb30BAHHST B NOBCEJHEBHOH KHU3HU M
o0ecreyeHUs1 BO3MOKHOCTH YCIIEIIHOTO NMPOAO0JIKEHUs1 00pa30oBaHusA HA 0230BOM YPOBHE)

e OmnepupoBaTh Ha Ga30BOM YPOBHE' MOHATHSMHI: MHOXECTBO, DJIEMEHT MHOXKECTBA, TTOIMHOKECTBO,
IPUHA]JIEKHOCTD;

e 33J]aBaThb MHOXXECTBA [IEPEUNCICHUEM UX DJIEMEHTOB;

® HaxOJUTh NepeceueHre, 00beTUHEHNE, TOIMHOKECTBO B MPOCTEHIIUX CUTYAIUSX.

B noBceHeBHOM KU3HM M TIPH M3YYECHHHU APYTUX NPEIMETOB:

® paco3HaBaTh JIOTMUECKHU HEKOPPEKTHBIE BHICKA3bIBAHUS.

Yucaa

e OrnepupoBaTh Ha 0a30BOM YpOBHE MOHSATHSAMH: HATypaJlbHOE YMCIO, €0 YHUCI0, OOBIKHOBEHHAS
Ipo0b, NecATUUHAs ApOoOb, CMEIIAHHOE YUCIIO, PAlMOHAIEHOE YHUCIIO;

® JCNOJb30BaTh CBOWMCTBA YHUCET U IIPABWJIA AEUCTBUN C PAllMOHAIBHBIMUA YHMCIAMU IPU BBIIOJIHEHNU
BBIYHCIICHUI;

1 o o
3[{60]; 1 Jajee — pacCno3HaBaATb KOHKPETHBIC ITPUMEPDI O6IIII/IX TMOHATHUU IO XapPAKTCPHBIM NIPpU3HAKaM, BBIIIOJIHATL ACUCTBUSA B
COOTBETCTBUU C OIIPEACIICHUEM U HpOCTCfIIHI/IMI/I CBOIiCTBaMU HOHﬂTHﬁ, KOHKPETHU3UPOBATH IPUMEPAMHU 061111/16 IIOHATUA.



® UCIIOJIB30BaTh MPHU3HAKHU JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUU BBIYUCICHUUA U PELICHUU
HECIIOKHBIX 3a]1a4;

® BBHITIOJIHATH OKPYTJICHUE PAIMOHATBHBIX YHCET B COOTBETCTBUU C TIPABUIIAMH;

® CpaBHUBATH pAllMOHAIBHBIEC YUCIIA.

B noBceqHeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

® OIICHUBATDH PE3YNIHTAThl BHIYMCICHUH MPU PEIICHUH MPAKTUYECKUX 3a71a4;

® BBHINIOJIHATH CPABHEHHUE YHCEIT B PEATbHBIX CUTYaIIHsIX;

® COCTaBJISTh YHCIOBBIC BBIPAKCHHS MPU PEIICHUH MPAKTUYECKHUX 3aJ1a4y M 3a/1a4 U3 JAPYTUX y4eOHBIX
MPEMETOB.

CTaTuCTHKA ¥ TeOpus BePOSATHOCTE

e [IpeacraBnsaTh JaHHBIC B BUJIE TAOIHI, TUArPaMM,

e yuTaTh HHGOPMAITUIO, TIPEICTABIICHHYIO B BUIC TaOUIIbI, THArPAMMBI.

TekcToBbBIE 321241

e PemaTh HECIOKHBIE CIOXKETHBIC 3a7a491 Pa3HBIX THIIOB HAa BCe apu(PMETHICCKUE JCHCTBUS,

® CTPOUTHh MOJIEINb YCJIOBHS 3a7aud (B BHJE TaOJHWIIBI, CXEMbI, pUCYHKA), B KOTOPOW JaHbl 3HAYCHUS
JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIUYMH, C LIEITBIO MIOMCKA PEIISHUS 3a/1a4u;

® OCYIIECTBIATH CIOCOO TOMCKA PEIICHHS 33a7a4d, B KOTOPOM PACCYXJICHHUE CTPOUTCS OT YCIIOBHUS K
TpeOOBAHUIO WIIH OT TPEOOBAHUS K YCIOBHIO;

® COCTaBJIATH IUTAH PEUICHUS 3a/1a4u;

® BBIJICIIATH 3TAIBl PEIICHUS 3a1a4H;

® UHTEPIPETUPOBATh BBIYMCIUTENbHBIE PE3YyJIbTaThl B 3aJladye, HCCIEIOBaTh MOJIYYEHHOE pEIIeHUe
3a7a4u;

® 3HATh PA3IMUME CKOPOCTEH 0OBEKTA B CTOSYCH BOJIC, TPOTHB TCUCHHSI M I10 TCUCHHIO PEKU;

® peIIaTh 3a7a4M Ha HaXOXK/ICHHWE YaCTH YHCIIa M YUCIIa TI0 €0 YacTH;

e pemaTh 3a7aud pa3HBIX TUNOB (Ha pabOTy, HAa MOKYIKH, Ha JBUKCHHUE), CBA3BIBAIOIIUX TpU
BEJIMUMHBI, BBIACSATH 3TH BETMYUHBI U OTHOLICHUS MEXKAY HUMU;

® HAXOJWUTbh MPOLEHT OT YMUCIIA, YUCIIO MO MPOLEHTY OT HEro, HAaXOUTh MPOIEHTHOE OTHOIIIEHUE JIBYX
YHUCEJ, HAXOAUTh MPOIEHTHOE CHIXKEHHUE UITM TTPOLIEHTHOE TTOBBIIICHUE BEJIMYUHBI;

® pelaTh HECJIOXKHBIE JOTHYECKHE 3a/1a4l METO/I0M PaCCyKICHUH.

B noBceiHeBHOM KU3HM U NIPU U3YYEHHH APYTUX NMPeIMETOB:

® BBIJBUTATh THUIIOTE3bl O BO3MOXKHBIX NMPEICIbHBIX 3HAYCHUSX MCKOMBIX BEJIMYUH B 3aj1aue (IeraTh
MPUKUJIKY)

Harasinnas reomerpus

I'eomeTpuueckue Gurypsoi

e OmnepupoBarh Ha 06a30BOM ypOBHE MOHATHIMH: (UTYpa, TOYKA, OTPE3OK, MpsiMasi, Jyd, JIOMaHas,
YTOJ1, MHOTOYTOJIbHUK, TPEYTOJIBHUK U YETHIPEXYTOIBHUK, MPSIMOYTOJIBHUK U KBAJPaT, OKPYKHOCTh U KPYT,
MPsIMOYTOJIBHBIN Tapajuienenunen, kyo, map. M3o00paxars u3ydaembie QUTYpbl OT PYKH U C TOMOIIBIO
JIMHENKH U IUPKYJIS.

B noBcenHeBHOM KU3HM U MPU U3YYEHUM IPYTUX NPeIMETOB:

® pelaTh NPaKTHYECKUE 33]]a4H C IPUMEHEHHEM MPOCTEHIIINX CBOUCTB PUTYD.

HN3mepeHus u BbIYMCIEHUS

® BBHINOJHATh HM3MEPEHUE MJMH, PACCTOSHUW, BEIUYMH YIJIOB, C TMOMOIIBIO HHCTPYMEHTOB sl
W3MEPEHU JITUH U YTJIOB;

® BBIYHCIIATH MUIOMIAN MPSIMOYTOJIHBHUKOB.

B noBcenHeBHOI KU3HM U NIPH U3YyYeHUU APYTUX NMPeIMETOB:

® BBIYHCIIATH PACCTOSHUSA HA MECTHOCTH B CTAHJAPTHBIX CUTYALUSX, IJIOIAAN IPSIMOYTOJIbHUKOB;

® BBIMONHATH MPOCTEHININE TOCTPOSHUS W W3MEPEHHS Ha MECTHOCTH, HEOOXOIUMBIC B pealbHOMN
JKU3HU.

Hcropust MaTeMaTUKH

® ONUCHIBaTh OT/AEJIbHBIC BBIJAIOIINECA PE3YJIbTATHI, MMOJIYYEHHBIE B XOJ€ PAa3BUTHUSI MAaTEMAaTUKH Kak
HayKH;

® 3HATh MPUMEPHl MATEMATHUYECKUX OTKPBITHI U UX aBTOPOB, B CBS3M C OTEYECTBEHHON M BCEMHUPHOMU
UCTOPUEH.



BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCS B 5-6 Kiaccax (1Jis1 odecnedeHusi BO3MOKHOCTH
YCIEHIHOTr0 NMPOX0JIKEeHUs 00pa3oBaHus HA 0230BOM M YIJIyOJIeHHOM YPOBHSIX)

DJieMeHTbI TEOPHU MHOKECTB M MATEMATHYECKOI JTOTHKH

o Onepuposamv’® nOHAMUAMU: MHOIHCECMBO, XAPAKMEPUCIUKY MHONCECMEA, IIEMEHM MHOJICeCmed,
nycmoe, KOHeuHoe U OeCKOHeYHoe MHONCECMB0, NOOMHONCECMBO, NPUHAONIEHCHOCTID,

® onpeoenims NPUHAONEHCHOCMb INEMEHMA MHONCECMBY, 00bEOUHEHUIO U NePeCceyeHuio MHONCECTE;
3a0a6amsv MHONCECMBO C NOMOWBIO NePEeYUCIeHUs. INEMEHMO8, CI0BECHO20 ONUCAHUSL.

B noBceiHeBHO KU3HM ¥ TIPU U3YYEHHH APYTUX MPEIMETOB:

®  PACNO3HABAMD JIO2UUECKU HEKOPPEKMHbLE BbICKA3bI8AHUS,

® CMpOoUmMsb YenouKU YMO3aKI0UeHUll Had OCHO8E UCNONb308AHUSL NPABUT TOSUKU.

Yucna

e Onepuposamsb NOHAMUAMU. HAMYPATLHOE YUCTO, MHONCECNEO HAMYPAILHLIX YUCEN, Yeaoe HUcio,
MHOJHCECBO YeNbIX Hucel, 00bIKHO8eHHAs OpOOb, OecAmuyHas Opodb, CMEUWAHHOe YUCTLO, PAYUOHATbHOE
YUCTIO, MHOJNCECMBO PAYUOHANLHBIX YUCEl, 2e0MeMmpUdecKas UHmMepnpemayus HAmypaibHbIX, YeblX,
PAYUOHATILHBIX,

® NOHUMAMb U 0OBACHAMb CMBLCIL NOSUYUOHHOU 3aNUCU HAMYPATbHO20 YUCIA;

® GLINONHAMb GbIYUCICHUS, 8 MOM YUCLe C UCNONb308AHUEM NPUEMO8 DAYUOHATILHBIX BbIYUCIEHUL,
000CHOBbIBAMb ANICOPUMMbL BbINOIHEHUS OUCMBULL,

® ucnoavzosame npusHaku oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmovl u npouszsedenus yucen npu
BbINOTHEHUU BLIYUCTICHUL U PeUeHUU 3A0ay, 000CHOBbI8AMb NPUSHAKU 0eNUMOCMU;

® GLINOJHAMb OKPY2leHUe PAYUOHATILHBIX YUCel C 3A0AHHOU MOYHOCbIO;

® Ynopsa0oYuUBamyb YUCIA, 3ANUCAHHBLE 8 BUOE OOLIKHOBEHHBIX U 0eCAMUUHBIX Opobel,

e naxooums HO/{ u HOK uucen u ucnonv3zoeams ux npu pewieHuu 3a04a, .

® onepuposamv NOHAMUEM MOOYIb YUCILA, 2EOMEeMPUYECKAs UHMEPRpemays MOOYs YUCd.

B noBce1HeBHOM KU3HHU M NIPH U3YYEHUH APYTUX MPEIMETOB:

® NPUMEHAMb NPAULA NPUOTUNCEHHBIX GLIYUCIEHUL NPU peueHUuU NPAKmuyecKux 3a0ad u peueHuu
3a0ay Opyaux y4eOHvIX Npeomemos;

® GLINOIHAMb CPABGHEHUE Pe3VIbMAMmo8 6bIYUCIEHUN NPU peuleHUY NPAKMUYecKux 3a0ad, 8 mom yucie
NPUOTUIHCEHHBIX BLIYUCTEHULL,

® COCMABIAMb YUCTIOB8bIE BbIPANCEHUS U OYESHUBAMb UX 3HAUEHUS. NPU PeuleHUU NPAKMUYecKux 3a0ay u
3a0a4 uz opyaux y4eOHvlX NpeoMemos.

YpaBHeHHUs] M HEPABEHCTBA

o Onepupogamv NOHAMUAMU: PABEHCMBO, HUCI0B0€ PABEHCMEB0, YVPABHEHUe, KOPEeHb VPAGHeHUs,
peutenue ypasHenus, Yucio8oe HepaseHCcmao.

CTaTHCTHKA U TeOpHs BEPOSITHOCTEMH

o Onepuposamv NOHAMUAMU. CMOLOUAmMble U KPYeO8ble OUACPAMMbL, MAOIUYbl OAHHLIX, CpeOHee
apughmemuueckoe,

® u38IEeKAMb, UHDOPMAYUIO, NPEOCMABIEHHYI0 8 MADIUYaAx, Ha OUASPaAMMAax;

® cocmasnams mabauybsl, CMpoums OUASPAMMbL HA OCHOBE OAHHBIX.

B noBceHeBHOM KU3HM ¥ TIPH U3YUYEHUH APYTUX MPEIMETOB:

® U3GIEKAMb, UHMEPNPEMUPOSANb U NPEodPA308bI6AMb UHGOPMAYUIO, NPEOCMABIeHHYI0 8 MAOIuYax
U HA OUASPAMMAX, OMPAACAIOWYIO CEOUCMBA U XAPAKMEPUCUKU PEATbHbIX NPOYECCO8 U S6LEHUIL.

TekcToBbIE 32124

o Pewamsb npocmoie u CIONHCHbIE 3A0A4U PAZHBLIX MUNOS8, A MAK’CE 3A0a4U NOGLIULEHHOL MPYOHOCTU,

® UCNONBL306AMb pA3HbIE KPAMKUE 3aNUCU KAK MOOeIU MEeKCMO8 CIONMCHbIX 3a0ad OJisk NOCMPOECHUs.
NOUCKOBOU CXeMbl U peuleHUs 3a0ay,

® 3HamMb U NPUMEHAMb 064 CNOCO0OA NOUCKA peuleHus 3a0ay (0m mpedo8aHus K yCi08ut0 U Om yclo6us
K mpeb08aHuro);

®  M00enuposamv paccyrHcoeHus npu NOUCKe peuleHus 3a0ay ¢ NOMOubIo epagh-cxembi,

® BblOeNAMb IMANbBL PEUEHUsL 3A0aUU U COOEPAHCAHUE KAHCO020 DMANd,

2 o
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® UHMEPNPemupo8amd BbLIYUCIUMENbHBIE PE3VIbMAMbl 8 3a0aye, UCC1ed008ams NONYYeHHOe peuleHue
3a0auu,

® QHANUZUPOBAMb BCEBOIMOMNCHbIE CUMYAYUU B3AUMHO20 PACNOTIONCEHUSL 08YX 00BEKMO8 U U3MEHEHUE
UX Xapakmepucmuk npu COBMeCmHOM O0BUNCEHUU (CKOPOCMb, 8peMs, PACCMOAHUE) NpU peueHUuU 3a0ay Ha
o8udiceHue 08X 00bEeKMOo8 KaK 6 00HOM, MAK U 8 NPOMUBONOLOICHBIX HANDABLEHUSX,

® uccne0o8amsv  BCEGO3MOJCHbIE CUMYAYUU NPU  PeeHuUu 3a0ay Ha O8udicenue Nno  pexe,
PAcCMampusams pasHvle CUCHEeMbl Omcyema,

® pewams pazHooOpasHvle 3a0auU «HA YACTUY,

® pewamsb U 000CHOBVIBAMDb CB0€ pelleHUue 3a0ay (8blOelamb MaAMeMamuyeckyilo 0CHO8Y) Ha
HAX0JCOEHUe Yacmu YUCIA U YUCIA NO €20 YACMU HAd OCHO8E KOHKPENMHO20 CMbLCIA Opoou;

® 0CO3HABAMb U OOBACHAMbD UOCHMUYHOCb 3A0aY PA3HBIX MUNOS, CEA3bI8ANOWUX MPU 6eIUYUHbL (HA
pabomy, Ha NOKYNKU, HA 0BUIICEHUE), BbLOCTAMb IMU BEIUYUHBL U OMHOUEHUS MENHCOY HUMU, NPUMEHAMb UX
npu pewlenuu 3a0a4, KOHCMpPYUposams coOOCMEeHHble 3a0ayu YKA3AHHbIX MUNOS.

B noBceiHeBHO KU3HM U TIPU U3YYEHHH APYTUX MPEIMETOB:

® gblOeIAMb NPU PEUEHUU 3A0aY XaAPAKMEPUCTIUKU PACCMAMPUBAEMOTL 8 3A0aye CUMYayuu, OMiudHble
Om peanvbHbiX (me, 0m KOMopvlx abCmpasupos8anucs), KOHCMpPYUpo8ams HO8ble CUMYAyull ¢ Y4enmom SMux
Xapakmepucmux, 6 UACMHOCMU, NPU peuleHuu 3a0ay HA KOHYEHMpayuu, Y4umvléams HIOMHOCb
sewecmea,

® pewiamsv U KOHCMPYUpO8amMs 3a0ayu HA OCHO8E PACCMOMPEHUS PEalbHbIX CUMYayull, 8 KOMOPbIX He
mpebyemcsi MmouHbIlL 8bIYUCTUMENbHBII Pe3YIbman,

® pewams 3a0ayu Ha O8UIICEHUe NO PeKe, PACCMAMPUBAsL PA3HbIE CUCEMbL OMCYemd.

Harasignasi reomeTpus

I'eomerpuuyeckue purypsi

o [361eKamyb, uHmMepNpemuposams u npeoopas0evleams UHGOPMAYUIO O 2eOMEeMPUYECKUX Pueypax,
NPeOCMAsIeHHYI0 Ha YePMedHcax,

® uz00Opadcamov usyuaemvie hueypsbl Om pyKu u ¢ NOMOWbIO KOMALIOMEPHBIX UHCIPYMEHMOB.

N3mepennsi u BbIYHCIEHHS

® GLINOIHAMb UMEpeHUe ONIUH, PACCMOAHUL, BeIUYUH Y2l08, C HOMOWDBIO UHCPYMEHMO8 OJisl
usMepeHuli OJIUH U Yelos;

® GLIYUCTAMb NIOWAOU NPIMOY2OIbHUKOG, KEAOPAMO8, 00beMbl NPIMOY2OIbHbIX NAPALLEIenunedos,
Ky008.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

® GLIYUCTAMb PACCMOAHUSL HA MECMHOCMU 6 CMAHOAPMHBIX CUMYayusx, Niowaou y4acmros
NPSAMOY20NbHOU PopMbl, 00bEMbL KOMHAM,

® GLINOIHAMb NpOCMetiuiue NOCMPOeHUs HA MECIHOCMU, He0OX00UMble 8 PEanlbHOU HCUHU,

® OUYeHUBAMD PA3MEPLL PEATLHBIX 00BEKMO8 OKPYIHCAIOUiec0 MUpd.

Hcropust MaTeMaTHKHU

o Xapaxmepuzosambv 6K1A0 BbLOAIOWUXCA MAMEMAMUKOE 68 PA3GUMUE MAMEMAMUKU U UHBIX HAYYHBIX
obnacmeii.

BbinmyckHuk Hayuutes B 7-9 kiaccax (AJ1s1 MCIOJIB30BAHMS B IOBCEJIHEBHON KU3HHU M
ol0ecrevyeHUst BO3MOKHOCTH YCIICIITHOTO NMPOJOJIKeHUs1 00pa30BaHusA Ha 0230BOM YPOBHe)
DJIeMeHTbI TeOPMU MHOKECTB 1 MATEeMaTH4eCKOM JIOTUKH
o OrieprpoBaTh Ha Ga30BOM YPOBHE® MOHSTHAMH: MHOXCCTBO, SIEMEHT MHOMKECTBA, ITOIMHOKECTBO,
IIPUHA]IEKHOCTD;
®33/1aBaTh MHOKECTBA MIEPEUNCIIEHUEM UX JIEMEHTOB;
® HaXOJIUTh MepeceueHne, 00beIMHEHUE, TOAMHOXKECTBO B IPOCTEHIIINX CUTYAIIHIX;
® OIIEpHPOBATH Ha 0A30BOM YPOBHE MOHATUAMU: OIIPEJENIEHIE, aKCHOMa, TEOPEMA, J10Ka3aTeNIbCTBO;
® [IPUBOJIUTH IPUMEPBI U KOHTPIIPUMEPHI [T TOATBEPIKICHUS CBOMX BbICKA3bIBaHUI.
B noBcetHeBHOM KU3HM M TIPH M3YYCHHHU APYTUX NPEIMETOB:
® [ICII0JIb30BaTh Tpauyeckoe NpPEICTaBICHUE MHOXKECTB [JIsl OINUCAHHUS pEalbHbIX MPOLECCOB U
SBJIEHUH, TIPU PELICHUH 3a/1a4 IPYTUX Y4eOHBIX MPEAMETOB.
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Yucaa

¢ OnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHUSAMHU: HATYypajIbHOE YHUCIO, IEJI0E YHCI0, OOBIKHOBEHHAs
IpoOb, necaTHYHas ApoOb, CMeNIaHHas ApoOb, PAIMOHAIBHOE YHCIO0, apU(PMETHUYECKUM KBaJpaTHBIN
KOPCHB;

® [ICII0JIb30BATh CBOICTBA YUCEII U MPaBUJIa IEUCTBUN IIPU BBHIOJHEHUH BHIYHCIICHUM;

® 1ICTIOJIb30BATh MPU3HAKHU JETUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUHM BBIUMCICHUM U PEIICHUU
HECJIOKHBIX 3a7a4;

® BBITIOJTHATH OKPYTJICHHE PaIllMOHAIbHBIX YHCEN B COOTBETCTBUU C MPABUIIAMH;

® OIICHUBATh 3HAUE€HUE KBAIPATHOTO KOPHSA U3 MOJIOKUTEIHHOTIO LEJIOTr0 YHCIa;

® pacro3HaBaTh paloHaIbHbIE U UPPALIMOHAIBHbIE YUCIIA;

® CpaBHUBATh YKCIA.

B noBceiHeBHOM KU3HM U NIPH U3YUYEHHHU APYTUX NMPeIMETOB:

® OIICHUBATH PE3YJIbTATHI BHIYUCICHUN MPU PEIICHUH MPAKTUICCKUX 33]1a4,

® BLITIOJIHATH CPABHEHUE YHCET B PEAIbHBIX CUTYAILIMSIX;

® COCTaBIISATh YUCJIOBBIE BBIPAXKEHHUS MPHU PELICHUU MPAKTHUUECKUX 3a71ad U 33Jad U3 JPYruX y4eOHBIX
PEIMETOB.

ToxnecTBeHHBbIE Pe00pa3oBaHNUs

¢ BoInonHATh HECNOXKHbIE MpeoOpa3oBaHWs M BBIYMCICHUS 3HAYEHUN YHCIOBBIX BBIPAXKECHUI,
COJIep>KalINX CTENEeHH C HATYpaJIbHBIM IOKa3aTeNieM, CTEIIEHU C LIeJbIM OTPUIIATEIbHBIM TOKa3aTelNeM;

® BEITIOJTHATh HECIIOKHBIE TIPeoOpa30BaHUs IICNIBIX BBIPAXKCHHUI: PACKPBIBATh CKOOKH, MPHBOIUTH
[IOO0OHBIE ClIaraeMEbIE;

® [CITI0JIB30BaTh (POPMYJIbI COKPAIIEHHOTO YMHOXEHHS (KBagpaT CyMMbI, KBaJpaT Pa3sHOCTH, Pa3HOCTh
KBaJIPaToOB) JJIsl YIIPOIIEHUS BEIUMCICHUI 3HAYECHUI BBIPAKEHUI;

® BEITIOJIHATh HECJIOKHBIE TpeoOpa3oBaHusl JAPOOHO-JIMHEWHBIX BBIPAKEHUH W  BBIPAKCHHHA C
KBaJIPATHBIMU KOPHSMHU.

B noBceiHeBHO KU3HM U NIPH U3YYEHHH APYTUX NMPeIMETOB:

® [IOHUMATh CMBICIT 3aIMCH YHCIIa B CTAHJAPTHOM BHUJIC

® OTIepUPOBATh HA 6A30BOM YPOBHE MOHSATHEM «CTaHIAPTHASI 3AIHCh YUCIIAY.

YpaBHeHUs] M HEPABEHCTBA

¢ OriepupoBaTh Ha 0A30BOM YPOBHE TMOHSATHSMHU: PABEHCTBO, YHCIOBOE PAaBEHCTBO, YPABHCHHE, KOPECHb
YpaBHEHUS, PEIICHUE YPABHCHHUSI, YMCIOBOEC HEPABCHCTBO, HEPABEHCTBO, PEIICHNE HEPABCHCTBA;

® [IPOBEPSATH CIPABEIMBOCTH YHCIOBBIX PABEHCTB U HEPABEHCTB;

e pelaTh JIMHEWHbIE HEPaBEHCTBA U HECIOKHbIE HEPABEHCTBA, CBOISAIINECS K JINHEHHBIM;

® peliaTh CUCTEMbI HECTIOKHBIX JTMHEWHBIX ypaBHEHUH, HEPABEHCTB;

® [IPOBEPSTH, SABJSIETCS JIM JAHHOE YHCIIO PEIICHHEeM ypaBHEHUs (HEpaBEHCTBA);

e peliaTh KBaJIpaTHBIC YpaBHEHMS 110 (opMyJie KOPHEH KBaJIPAaTHOTO YpaBHEHUS;

® 1300paXkaTh PEIICHHUSI HEPABCHCTB M X CHCTEM Ha YUCIIOBOM MPSIMOH.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

® COCTaBIISITh W pelIaTh JUHEWHbIE YPaBHEHUS MPH PEIICHUHU 3aja4, BO3HUKAIOIIUX B JPYTUX YUEOHBIX
npeaMeTax.

DOyHKIUHA

e HaxonuTh 3HaueHre GyHKIUH 10 3aJaHHOMY 3HAUYEHUIO apryMEHTa;

® HaXOJUTh 3HAYEHHE apTryMEHTa 0 3a/laHHOMY 3HaY€HHIO ()YHKIIMH B HECJIOKHBIX CUTYaIlHsIX;

® OTIPENENIATh TOJOKEHUE TOYKHM MO €€ KOOpAMHATaM, KOOpAMHATHI TOYKH MO €€ TMOJOKEHHUIO Ha
KOOpPAMHATHOM INIOCKOCTH;

o110 rpauKy HaXOAUTHh O0JACTh OMPEENICHUS, MHOXECTBO 3HAYEHHM, HYIU (PYHKLIHU, MPOMEKYTKU
3HAKOMOCTOSIHCTBA, TMPOMEXYTKH BO3pacTaHUsl U yObIBaHMs, HauOoOJblllee M HAUMEHbIIEe 3HAYCHUS
INZINIVIH

e cTpOUTH TpaduK JMHEHHON PYHKINH;

® [IPOBEPSATH, SABJSETCS JIU JaHHBIN rpaguk rpadukoM 3aJaHHOW (QyHKUMU (JIMHEHHOM, KBaJApaTHUHOM,
00paTHON MPONOPLUUOHATBLHOCTH);

® OIIpeNIeNATh NPUOIMKEHHBIE 3HAUEHUSI KOOPIMHAT TOUYKH NepecedeHus TpapuKkoB (PyHKIMIA;



e OIIepHpoOBaTh Ha 0A30BOM YpOBHE HMOHSATHSAMH: MOCIEIOBATENBHOCTD, apupMeThyeckas mporpeccus,
reoMeTpUYecKasi Iporpeccus;

epemiaTh 3a/a4d Ha TPOTPECCHH, B KOTOPBIX OTBET MOXKET OBITH IOJY4YEH HENOCPEICTBEHHBIM
nojcueToM 0e3 mpuMeHeHHs HopMy.

B noBce1HeBHOI KU3HHU M IIPH U3YyYEeHHUH APYTUX MPeIMeTOB:

® IICTIOJIB30BaTh TpaUKKU peabHBIX MPOIECCOB W 3aBHCUMOCTEH Ui ONpEeIeNeHHs UX CBOMCTB
(HamOopIIMe ¥ HAUMEHBIIINE 3HAYCHUS, IPOMEKYTKH BO3pACTaHUs M yOBIBaHUS, O0IACTH MOJIOKUTEIBHBIX
¥ OTPHUILIATEIHHBIX 3HAYCHUH U T.I1.);

® 1ICTIOJIH30BATh CBOWMCTBA JIMHEHHON (YHKIMU U ee rpaduK MMpH PEIIeHUH 3a/1a4 U3 IPYTUX Y4eOHBIX
IPEIMETOB.

CrarucTuka v Teopusi BEepOSITHOCTE

elIMeTh mpencTaBiieHHE O CTAaTHCTUYECKUX XapaKTEPHCTUKAX, BEPOATHOCTH CIy4ailHOrO COOBITHS,
KOMOWHATOPHBIX 337a4ax;

e pemiaTh pocTeiime KOMOMHATOPHBIE 33/1a41 METOJ0M MPSIMOTO U OPTraHU30BaHHOTO repedopa;

® [IPE/ICTABIATH JaHHBIC B BUJIE TaOJHII, AMarpaMm, rpauKos;

e yyTaTh MH(HOPMALIUIO, TPEACTABICHHYIO B BU/IE TaOIUIIBI, IUAarpaMMBbl, rpadukKa;

® OTIpE/IENSITh OCHOBHBIE CTATHCTUYECKUE XaPAKTEPUCTUKU YHCIOBBIX HA0OPOB;

® OIICHUBATh BEPOATHOCTH COOBITHS B IPOCTEHIINX CIYYasiX;

® METh MPEJCTABICHUE O POJIHM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBIICHUSX.

B noBcegHeBHOIi ;KM3HU M PU U3YYeHUH IPYTUX NPeAMETOB:

® OLICHUBATH KOJIMYECTBO BO3MOYKHBIX BAPUAHTOB METOJIOM TIepedopa;

® IMETh NPECTABICHUE O POJIU MPAKTUYECKHU IOCTOBEPHBIX U MAJOBEPOSTHBIX COOBITHI;

® CpPaBHHMBaTh OCHOBHBIC CTaTUCTHYECKUE XapaKTCPHCTUKH, MOJIYYEHHbIE B MPOLECCE pPEIICHUs
NPUKJIAJHON 33a]]a9u, U3YYCHHUS PEATbHOTO SBJICHHUSA;

® OLICHUBATH BEPOSITHOCTh PEAJIbHBIX COOBITHI U SIBICHUN B HECIIOKHBIX CUTYaIIHsX.

TexcToBbI€E 3ama4N

e Penrate HECJI0KHBIE CIOKETHBIE 33]]a4M Pa3HbIX THIIOB HA BCe apu(pMeTHIECKUe IeHCTBHS;

® CTPOHUTH MOJEINb YCIOBHUS 331a4u (B BUJAE TAOJNWIBI, CXEMBI, pUCYHKA WJIA ypPaBHEHUs), B KOTOPOH
JIaHBI 3HAYSHHSI IBYX M3 TPEX B3aUMOCBS3aHHBIX BEJIMYWH, C IEJIBIO TIOMCKA PEIICHUS 3a/1a4H;

® OCYIIECTBIISATH CHOCOO IMOWCKA PELICHHUs 3a/laud, B KOTOPOM pacCy’JE€HHE CTPOUTCS OT YCIOBHUS K
TpeOOBaHHUIO MK OT TPEOOBAHUS K YCIOBUIO;

® COCTABJIATH TUIAH PEIICHUS 3a/1a4H;

® BEIJICIIATH ATAIBI PELICHUS 3a]Ia4H;

® UHTEPIPETHPOBATh BBIUYUCIUTEIFHBIE PE3YNbTaThl B 3ajJadye, WCCIEAOBaTh IOJYYEHHOE pEeHICHHE
3a]a4uu;

® 3HATh Pa3IMUUe CKOPOCTEH 0OBEKTA B CTOSTUEH BOJIE, TPOTHB TEYCHUS U MO TEUCHUIO PEKH;

e pemarth 3aJa9u Ha HaXOXKJICHHUE YaCTH YHCIIa U YHCIIA TI0 €0 YacTH;

e pemarh 3aJ[a9d Pa3HBIX THIOB (Ha padoTy, Ha MOKYIIKH, Ha IBUKECHNE), CBA3BIBAIOIINX TPH BEITMYMHBI,
BBIJICJISAT 3TU BEJIMYMHBI U OTHOIICHHUS MEXy HUMH;

® HaXO/UTh MPOLEHT OT YMCJa, YUCIO IO MPOLEHTY OT HEro, HaXOAMTh HPOLIEHTHOE CHUXEHHE WU
HPOLIEHTHOE MOBBIIIEHNE BETUYUHBI;

® pemaTh HECIIOKHBIE JIOTHIECKUE 33/1a9l METOJIOM PacCyKICHUH.

B noBceaHeBHOI )KM3HM M NIPU U3YYeHHUH JPYIUX NPeAMETOB:

® BEIJIBUTATh THIIOTE3Bl O BO3MOKHBIX TIPEICIHHBIX 3HAYCHUSX HCKOMBIX B 3a/1a4€ BEJMUYWH (IeN1aTh
IPUKUIKY).

I'eomerpuueckue Gurypsl

e OnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSMHU I€OMETPUUECKUX PUTYD;

® U3BJIEKaTh HH(OPMAIIMIO O TEOMETPUUECKUX (PUTypax, MPEICTaBIEHHYIO Ha YepTEeXKax B SBHOM BU/IE;

® IPUMEHSATH Ul PELICHUs 3a/1a4 TreoMeTpruecKue (PakThl, €ClIi YCIOBUS UX NPHUMEHEHHs 3aJaHbl B
SIBHOH (opme;

e pelaTh 3aJa4l Ha HaX0XKJIEHUE T€OMETPUUECKIX BETUYHH 10 00pa3iiaM WK aJrOpUTMaM.

B noBceaHeBHOI1 ;KM3HU ¥ PU U3YYEHHH IPYTUX MPEAMETOB:



® IICTIOJIH30BATh CBOMCTBA I'€OMETPUYECKUX (PUTyp ULl pPelICHHs] TUIOBBIX 3a7ay, BO3HUKAIOUIMX B
CUTYalUsIX IOBCEJHEBHON KHU3HU, 33a4 IPAKTUUECKOT0 COACPKAHUS.

OTHowmeHust

e OnepupoBaTh Ha 0a30BOM YypOBHE NOHSATHUSMH: PaBEHCTBO (UTYp, paBHbIE (UTYPHI, PABEHCTBO
TPEYrOJIbHUKOB, IapaJUICIBHOCTh MPSAMBIX, IEPICHAUKYISIPHOCTh MPSMBIX, YIJBl MEXAY IPSMBIMH,
NEPIEHIUKYJIISAP, HAKIIOHHAS, IPOEKIUS.

B noBceHeBHOM KU3HHM M NIPH U3YYCHHUH APYTHX NPEIMETOB:

® [ICI10JIb30BATh OTHOLIEHUS JUIsl PEIIEHUS IPOCTENIINX 3a4a4, BOSHUKAIOIIUX B PEAIbHOM KU3HU.

HN3mepenuss n BbIYUCICHUS

e BBINIOJIHATE M3MEpEHUE MJIUH, PACCTOSHMM, BEIUYHMH YIJIOB, C IIOMOIUBIO MHCTPYMEHTOB MJIS
WU3MEpPEHUH JUIMH U YTJIOB;

e IpUMEHATH (OPMYNBI TEpUMETpa, IUIOMAAd W 00beMa, IUIOU[aJd MOBEPXHOCTU OTIENbHBIX
MHOTOTPaHHUKOB IPU BBIYUCIICHUAX, KOT/a BCE JJaHHBbIE UMEIOTCS B YCIIOBUH;

e IpuMeHATh TeopeMy Iludaropa, 6a30Bble TPUTOHOMETPHUUECKUE COOTHOLIEHHUS U1l BBIYUCICHUS JUINH,
pPacCTOAHMH, TJIONIAICH B TPOCTEHIIINX CITydasX.

B noBcetHeBHOM KU3HM M TIPH M3YYEHHHU APYTUX NPeIMETOB:

® BEIYHCIIATh PACCTOSHUSA HA MECTHOCTH B CTaHJAPTHBIX CUTYyalUsAX, IUIOLIAAN B IPOCTEHIINX CIydasX,
IPUMEHATH (HOPMYJIbl B IPOCTEHIINX CUTYALUSIX B [IOBCEIHEBHON KU3HH.

I'eomeTpuyeckne NocTpoeHus

e lI300pakaTh THUIOBBIE IIOCKUE (UIYpbl M (GUIyphl B IPOCTPAHCTBE OT PYKH U C IOMOILBIO
MHCTPYMEHTOB.

B noBceHeBHOM KU3HM M TIPM U3Y4YEeHHH APYTUX NMPeJIMETOB:

® BLINOJIHATH MPOCTEHIINE TOCTPOSHUSI HA MECTHOCTH, HEOOXOMMBbIE B PeabHOMN KU3HU.

I'eomeTpuueckne npeodpazoBaHus

e CtpouTth (pUrypy, CHMMETPUUHYIO JaHHOH (Urype OTHOCUTEIBHO OCH U TOUYKH.

B noBceHeBHOM KU3HM M NIPH M3YYCHHH APYTUX NPEIMETOB:

® pacro3HaBaTh JBUKEHUE 0OBEKTOB B OKPYKAIOIIEM MUPE;

® pacro3HaBaTh CAMMETPUYHBIE (PUTYPHI B OKPYKAIOIIEM MHPE.

BekTOopbl M KOOPAUHATHI HA MJIOCKOCTH

e OnepupoBaTh Ha 0a30BOM YpOBHE MOHATHSMHM BEKTOp, CyMMa BEKTOPOB, IPOU3BEJCHHE BEKTOpa Ha
YHCJIO, KOOPAMHATBI Ha INIOCKOCTH;

® OTIPENENATh NPUOIMKEHHO KOOPAUHATHI TOUKH I10 €€ N300paKeHUI0 Ha KOOPIMHATHON TJIOCKOCTH.

B noBceiHeBHOM KU3HM M TIPM U3Y4YEHHH APYTUX NMPeJIMeTOB:

® [ICI10JIB30BATh BEKTOPBI JUIsl PEIIEHUS IPOCTENIINX 3a1a4 Ha ONPEIEICHNE CKOPOCTH OTHOCUTEIBHOIO
JIBUKCHHUSI.

Hcropust MaTeMaTHKHU

e OnuchIBaTh OT/AEIbHBIE BBIJAIOLIUECS PE3YNbTAThl, OJYyUYEHHBIE B XOJ€ Pa3BUTHA MaTEeMaTHKH Kak
HayKH;

®3HAaTh NPUMEPHI MaTEMATUYECKUX OTKPBITHUI M UX aBTOPOB, B CBS3M C OTE€YECTBEHHON M BCEMMPHOMU
UCTOPHUEH;

® [IOHMMAaTh POJIb MAaTEMATHUKH B pa3BuTuu Poccun.

MeTtoabl MaTeMaTHKH

¢ BeiOupath noaXoaMid H3y4eHHbIH METO JIIsl pellieH s U3YyYE€HHBIX TUIIOB MAaTEMAaTHUECKUX 3a/1a4;

e [[pyBOoNTE NpHUMEPBl MAaTEMaTHUECKUX 3aKOHOMEPHOCTEH B OKpYXaroUleW IeHCTBUTEIBHOCTH U
IIPOU3BEICHUSAX UCKYCCTBA.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCH B 7-9 Ki1accax 1Jis o0ecriedeHUsl BO3MOKHOCTH
YCHELIHOT0 MPOJ0JIKeHHsI 00pa3oBaHNus HA 02a30BOM M YIJIy0JIeHHOM YPOBHSIX
DJIeMEHThI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTHKH

o Onepuposamv” nousmusmu: onpedenenue, meopema, AKCUOMA, MHONCECMBO, XAPAKMEPUCTUKU
MHOJICECMBA, INIeMEHN MHONCeCmed, Nycmoe, KOHeUHoe U OeCKOHeUHOe MHOICeCHE0, NOOMHOICECMBO,
NPUHAONIEHCHOCb, GKIIOYEHUE, PABEHCIBO MHONCECME,

® u300padicamv MHOICECMEA U OMHOULEHUE MHOACECE C NOMOWbIO KPY208 Jlinepa;

4 .
3,&6()]) " Jajie€ — 3HaThb ONPEACICHUC TIOHATHSA, YMCTh HOACHATH €TI0 CMBICJI, YMETb UCITIOJIb30BATh IIOHATHEC U €T0 CBOMCTBA IIPpH
MpOBEACHUUN paCCY)l(,HeHI/Iﬁ, J0Ka3aTeJIbCTB, pCIICHUU 3a/1a4.



o onpedensimob NPUHAONEHCHOCb IEMEHMA MHONCECMBY, 00bEOUHEHUIO U NePeCeyeHUi0 MHONCECTE;

® 3a0a8amv MHONCECBO C NOMOUbIO NEPEUUCTIEHUS INEMEHMOB, CI0BECHO20 ONUCAHUS,

® onepuposamsv NOHAMUAMU. BbICKA3bIBAHUE, UCIMUHHOCMb U JTOHCHOCMb B8bICKA3bIBAHUS, OMPUYAHUE
BbICKA3BLIBAHUL, ONePayul HA0 BbICKAZLIBAHUAMU. U, UTU, He, YCIOBHbLE BbICKA3LIBAHUS (UMNAUKAYULU),

® CMpOUmb 8bICKA3LIBAHUS, OMPUYAHUS BbICKA3LIBAHULL.

B noBceqHeBHOM KMU3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:

® Cmpoums YenouKu yMo3aKkIoOYeHUl Ha OCHO8e UCNONb308AHUS NPABUTL IOCUKU,

® UCNONB3068AMb MHONCECMBA, ONEPayuu ¢ MHONCeCmeamu, ux epaguueckoe npeocmasienue O0s
ONUCAHUS PEATIbHBIX NPOYECCO8 U ABTeHULL.

Yucaa

o Onepuposamv NOHAMUAMU: MHOICECMBO HAMYPALbHBIX HYUCEN, MHOMCECMBO YelvlX uucel,
MHOJICECMBO  PAYUOHANILHBIX — YUCENl, UPPAYUOHAIbHOE YUCILO, KBAOPAMHLI KOPEHb, MHOICECMBO
0elCmeUmMenbHbIX  YUcel, 2eOMempUdecKds UHmepnpemayus HAMmypaibHbulX, UYeablX, pPaAYyUOHATbHBIX,
oelicmeumesbHblX YUCes,

® NOHUMAMb U 0OBACHAMb CMBLCIL NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA;

®  BLINOJIHAMb BbLIYUCTIEHUS, 8 MOM YUC/IE C UCNONb30BAHUEM NPUEMOE PAYUOHATILHBIX BbIYUCTICHULL,
BLINOJIHAMb OKPYeIeHUe PAYUOHAILHBIX YUCE C 3A0AHHOU MOYHOCMbIO;
CPasHUBAMb PAYUOHATbHBLE U UPPAYUOHATbHBLE YUCA,

npeocmasisims PAYUOHAIbHOE YUCIO 8 8UOe 0eCIMUYHOLU OpooOU

VYIOPAO0UUBAMb YUCILA, 3ANUCAHHbBLE 8 BUOE OObIKHOBEHHOU U 0eCAMUYHOU OpoOU,

o naxooumv HOI u HOK yucen u ucnonv3osamos ux npu peuienuu 3a0ay.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

® NpUMEHsMb NPABULA NPUOTIUICEHHBIX BbIYUCIEHUL NPU PeuleHul NPAKmUu4eckux 3a0ay U peuleHuu
3a0ay Opyaux y4eOHvIX NPpeomemos;

® GLINOIHAMb CPABHEHUE Pe3VIbMAmo8 blYUCIEHUL NPU peuleHUuy NPAKmu4ecKux 3a0a4, 8 mom yucie
NPUOTUIHCEHHBIX BLIYUCTEHULL,

® COCMasAMb U OYEHUBAMDb YUCTIOBbLE BbIPAICEHUS. NPU PeuleHUU NPAKMUYecKux 3a0ay u 3a0ay u3
Opyeux yueOHbix npeomMemos,

® 3anuUCHIBAMb U OKPYeIAMb YUCTO8ble 3HAYEHUS PEeaNbHblX GelUYUH C UCHONb308AHUEM PA3HbIX
cucmem usmMepeHusl.

ToxnecTBeHHBIE MPEOOPA3OBAHUS

o Onepuposamv NOHAMUAMU CMENEHU C HAMYPATbHLIM NoKA3amenem, CMeneHu ¢ yYeabim
OmpuyamenbHbiM NOKA3AMeNeM,

® GLINOHAMb NPeodPA306AHUsL  YENbIX BbIPAJNCEHUL: Oelcmeus ¢ OOHOUIeHamMu (CloJiceHue,
8blUUMAHUE, YMHONCEHUE), OCUCMBUSL C MHO20OUIEHAMU (CNOJICEHUe, BbIYUMAHUE, YMHONCEHUE),

® GLINONIHAMb PA3NIONHCEHUE MHOLOYNEHO8 HA MHOMCUMENU OOHUM U3 CNOCO008: GblHeceHUe 3d CKOOKY,
2PYRRUPOBKA, UCNOIb30BAHUE POPMYT COKDAUWECHHO20 YMHONCEHUSL,

® BbloeNAMb K8AOPAM CYMMbl U PASHOCIU OOHOUNEHO8;

®  PACKIAObIEAMb HA MHOMCUMENU KBAOPAMHBILL  MPEXUieH,

® GLINOIHAMb NPEoOPA308AHUS BbIPANCEHUL, COOEPAHCAWUX CMENEeHU C YeablMU OMPUYAmerbHbIMU
NOKA3amensiMu, nepexooums om 3anucu 8 8ude CmeneHu ¢ YeiviM OmpuyamenlbHulM NOKazameniem K 3anucu
8 guoe 0poou;

® BBLINOJIHAMb NPEobPA308aHUS OPOOHO-PAYUOHATLHBIX BbIPANCEHULL. COKpaujerue opobdel, npusedeHue
aneebpauyeckux Opobell K 00weMmy 3HaAMeHamenlo, CLONHCeHUe, YMHOJICeHUe, OeleHUe aneeopaudecKux
Opobeli, 8036edenue ancedpauieckol Opoou 8 HAMYPAILHYIO U YEVI0 OMPUYAMETbHYI0 CIEeNeHb,

® GLINOIHAMb NPEeoOPA308AHUS BbIPANCEHUL, COOEPAHCAUUX KBAOPAMHbBLE KOPHU,

® gblOenAMb KBAOPAmM CYyMMbl UNU PASHOCMU OBYYIEHA 6 BbIPANCEHUSX, COOepI’CAUUX KBAOPAMHble
KOPpHU,

®  GLINOIHAMb NPEoOPA308AHUS BbIPANCEHUT, COOEPAHCAUSUX MOOYTb.

B noBceHeBHOM KU3HHU ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

®  GLINOIHAMb NPeoOPA306aAHUS U OCUICMBUSL C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8UOE;

® GLINOIHAMb NPeoOPA3068AHUsL ANCeOPAUUECKUX BbIPANCEHUU NPU peuleHuUu 3a0ay Opy2ux y4yeOHbvlX
npeomemos.

YpaBHeHus1 M HEpaBEHCTBA



o Onepuposamv NOHAMUAMU: YPAGHEHUe, HEePABEHCME0, KOPEHb VPABHEHUs, peuieHue HepaseHcmad,
PABHOCUNbHBIE YPAGHEHUs, 001ACb ONpeoeleHUs. YpaeHeHus (HepaeeHcmed, CUCmeMbl YPAGHeHUN UIU
HEepaseHcma),;

® pewiams JUHElHble YPAGHEHUs U YPABHEHUS, C800UMbLE K TUHEUHbIM ¢ NOMOWBIO MONCOECMBEHHBIX
npeobpazosanuil;

® pewiamv KAOpaAmMHvle YPAGHEHUs U YPAGHEHUs, CB0OUMble K KBAOPAMHLIM C NOMOUWBIO
MOACOeCMBEHHBIX NPeoObPA308ANUIL,

® pewamsb OpOOHO-TUHElIHblE YPABHEHUS,

* pewams npocmetiuiue uppayuonansivie ypasienus suoa (| f (x) =a, \/ f(x)= \/ g(x);

® pewiams ypasHeHusl 8U0a X' =a ;
peulams ypagHeHUus cnocoO0M pasiodHCeHUsi Ha MHOMCUMENU U 3AMeHbl NePeMeHHOL,
UCNOIb3068AMb MEMOO UHMEPBAI08 OJisl peUeHUs YeablX U OPOOHO-PAYUOHATbHBIX HEPABEHCNE,
peuiams NUHelinble YPAGHeHUs U HepaABeHCMEd C Napamempamu;
peuiams HeCl0HCHbLE K8AOPAMHbLE YPAGHEHUS C NAPAMEMPOM,
peulams HeCl10HACHbLE CUCEMbL TUHENIHBIX YPAGHEHUU C NapamMempamu,

® peulams HeCl0JCHbIe YPABHEHUS 8 YENbIX YUCTAX.

B noBce1HeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

® cocmagnams U pewams JUHElHble U KBAOpamuvle YPAGHEHUs, VPABHEHUs, K HUM C8OOAUUecs,
cucmembl IUHEUHbIX YPAGHEHUL, Hepa8eHCME NPU peuleHUU 3a0ayd Opyaux y4eOHbIX NpeomMemos,

® GLINOJHAMb OYEHKY Npagoonooodus pe3yibmamos, HNOAYYAeMblX Hpu peuleHuu JTUHEeUHbIX U
K8AOPAMHBIX YPAGHEHUL U CUCMeM JUHEUHbIX YPABHEeHUll U HepaseHCme Npu peuweHuu 3a0ad Opyaux
VUeOHbIX NPeOMemos;

® guLIOUpamb CcoOmMEemcmeyuue YpPasHeHus, HepaeeHcmea UaU Ux cucmemsl 01 COCMAGIeHUs
Mamemamuyeckol Mooeau 3a0aHHOL PealbHOU CUMYayuu uiu NPUKIaoHOU 3a0adu;

® yMemb UHMEPNPemuposams NOIYYEHHbI NPU peueHUU YPAaeHeHUs, HepaseHCcmed Ul CUCHmembl
pe3yibmam 8 KOHmeKkcme 3a0aHHOU PeaibHOl CUMYayuu uiu NPUKIaoHoU 3a0au.

DOyHKIUH

o Onepuposamv NOHAMUAMU. DYHKYUOHANbHAS 3ABUCUMOCIb, VHKYUS, epapuK QYHKYuU, cnocoodwl
3a0anus (QyHKyuu, apeymenm u 3Hauenue QYHKYuu, 001Acmb onpeoeieHus U MHONCECMB0 3HAYeHUll
@dyHxkyuu,  Hy  @QYHKYuU,  NPOMENCYMKU  3HAKONOCMOSIHCMBd,  MOHOMOHHOCMb  (YyHKYUU,
YemHOCMb/HeuemHOCMb QYHKYUU,

® cmpoums epaghuxu TUHEUHOU, K8AOPAMUYHOU YHKYULL, 00pAmHOU NPONOPYUOHATILHOCINU, (DYHKYUU
suoa. y:a+L, y=+x,y=%x, y=|x;

X+b

® 1A npumepe KAOPAMUYHOU YHKYUU, UCROIb308amb npeobpazosanus epaguxa yuxyuu Y=F(X) ors
nocmpoenus 2paghuxos QYHKYull y — af (kx+b)+c

® COCMagnAmMb YPAGHEHUs NPAMOU NO 3A0AHHBIM YCIOBUAM. NpoXooaujel uepe3 08e MOUKU C
3a0aHHBIMU KOOPOUHAMAMU, NPOX00aujell Yepe3 OaHHYI0 MOYKY U NAPALIeNbHOU OAHHOU NPAMOU;

® uccnedosams QYHKYUIO o ee epapuxy;

® HAXOOUMb MHONCECMBO 3HAYEHUll, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMU
K8AOpaAmMu4HoU hyHKyuu,

® onepuposamv NOHAMUAMU: NOCIE008AMENTbHOCMb, apuhmemuyeckas npoepeccus, 2eomMempuieckas
npozpeccusi;

® pewams 3a0a4u Ha APUPDMEMUUECKYIO U 2eOMEMPUYECKVIO NPOSPECCUIO.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

® UINIOCMPUPOBAMb €  NOMOWDBIO  2pagduka peanvHyl0  3a8UCUMOCMb UMW  Npoyecc No  Ux
XapakxmepucmuKam,

® UCNONB3068aAMb CBOUCMEA U 2PAPUK KEAOPAMUYHOU (DYHKYUU NPU pelueHUU 3a0ay U3 Opyeux y4eOHblX
npeomemos.

TexcToBbIE 3a1a4H

o Pewambv npocmole u CIOHCHbIE 3A0aYU PA3HBIX MUNOS, A MAKJiCEe 3a0a4 NOBBIUEHHOU MPYOHOCTU,



® UCNONBL306AMb paA3HbIE KPAMKUE 3aNUCU KAK MOOEIU MEeKCMO8 CIONMCHLIX 3a0ayi OJisl NOCMPOEHUs.
HOUCKOBOU CXeMbl U peuleHUs 3a0ay,

®  pazuuamv MOOeib MeKCma U MOOelb peueHus 3a0ayu, KOHCMPYUposams K 00OHOU MOOeIU PeueHUs.
HeCI0MCHOU 3a0adu pasHble MOOeIU meKcma 3a0adu;

® 3HAMb U NPUMEHAMb 00a CROCOOA NOUCKA peuteHUs 3a0ay (0m mpebo8anust K YCI08Uio U Om YCI08Us.
K mpebosanuro),

®  M00enuposamy paccyrHcoeHus NPu NOUCKe peuleHus 3a0ay ¢ NOMOubIo 2pagh-cxembi,

® guI0eNAMb 2MANBL PeULeHUs 3A0aYU U COOEPHCAHUE KAAHCO020 IMANd;

® yuemb 6blOUPAMb ONMUMANLHLIL MemoO peuleHusi 3a0ayu U 0CO3HABAMb 6blOOp Memood,
PaccmMampusams pasiuiHsvle Memoobl, HAX0OUMb PA3Hble peuleHUs 3a0aUlU, eCid 603MONCHO,

® gHaNU3UPOBAMb 3aMPYOHEHUs NPU PeuleHulU 3a0ay;

®  GLINOIHAMb PA3IUYHBLE NPE0OPA308AHUS NPEOTIONCEHHOU 3a0ad, KOHCMPYUPOBAMb HOBble 3a0aUl U3
OaHHOU, 8 MOM HUCTe 0OpamHvle;

® UHMEPNPemupoB8amb BbLIYUCIUMENbHbIE PE3VIbMAmbl 8 3a0aue, UCCie008amb NOJLYUEHHOE DeuleHUue
3a0avu,

® QHANU3UPOBAMb BCEBO3MONCHBIE CUMYAYUU B3AUMHO20 PACNONIONCEHUSL 08YX 00BEKMO8 U USMEHEHUe
UX Xapakmepucmuk npu COBMeCmHOM OBUINCEHUU (CKOPOCMb, 8peMs, PACCMOAHUE) NPU PeuleHUU 3a0ay Ha
o8udiceHUe 08YX 00bEKMOo8 KaK 6 0OHOM, MAK U 8 NPOMUBONOJIONCHBIX HANPABTICHUSIX,

® uccnedo8amsv  BCEGO3MOJCHBIE CUMYAYUU NPU  PeueHuUu 3a0ay Ha O8udicenue Nno  peke,
PAccMampusams pasHvle CUCHEeMbl Omcyema,

® pewams pazHooOpasHvle 3a0aiu «HA YACUY,

® pewamv U 000CHOBbLIBAMb CB0€ peuleHue 3a0ay (8blOensimb MAMeMAmu4ecKylo O0CHO8Y) Ha
HAXO0JICOEHUe YaCmU YUCAA U YUCTA NO €20 YACMU HA OCHO8E KOHKPEMHO20 CMbLCIA OpoduU;

® 0CO3HABAMb U OOBACHAMb UOSHMUYHOCb 3A0AY PA3HBIX MUNOS, CEA3bIEAIOUWUX MPU GETUUUHBL (HA
pabomy, Ha NOKYNKU, HA OBUICEHUE), BbIOENMb IMU BEIUUUHBL U OMHOUEHUSL MeNHCOY HUMU, NPUMEHMb UX
npu pewlenuu 3a0a4, KOHCMpYUposams cobCmeeHuble 3a0ay YKA3AHHbIX MUNos;

® g1ademb OCHOBHBIMU MEMOOAMU PeuleHUs 3a0ad Ha cMeCl, CHIABbl, KOHYEHMPayuu,

® pewamsv 3a0a4u HA NPOYEHMbL, 8 MOM YUCIE, CLOICHbIE NPOYEHMbI ¢ 0OOCHOBAHUEM, UCHOb3YS
pasuvie cnocoowl,

® pewiams n02uyecKue 3a0adu pa3HbLIMU CHOCOOAMU, 8 MOM Yucie, ¢ 08YMs OIOKAMU U C Mpems
O10KaAMU OAHHBIX C NOMOWbIO MAOIUY,

® pewams 3a0a4u N0 KOMOUHAMOPUKE U MEOPUU 8ePOSMHOCHEN HA OCHOBE UCHOIb308AHUSL U3YUEHHbIX
MemMo008 U 000CHOBLIEAMb PEUUECHUE;

® pewamsv HeCl0HCHbIe 3A0ayU N0 MAMEMAMUYECKOU CMAamucmuxe;

® 0611a0emsb OCHOBHBIMU MEMOOAMU PeUuleHUsl CIOHCeMHbIX 3a0ay. apugpmemuyeckuil, areedbpauieckuil,
nepebop 8apuanmos, ceomempuyeckull, epaguueckull, NPUMeHsIMb UX 8 HOBbIX NO CPABHEHUIO C U3YYeHHbIMU
CUMYayusix.

B noBceHeBHOI ;KM3HU M NIPU W3YYE€HHH JPYTUX NPEAMETOB:

® gblOCIAMb NPU PEUEHUU 3A0aY XaAPAKMEPUCTIUKU PACCMAMPUBAEMOT 8 3A0aye CUMYayuu, OMiudHble
Om peanvHbiX (me, om KOMopblx abCmpasupos8aiucs), KOHCMpPYUpoB8ams HO8ble CUMYAYUlU C YUemom JMux
Xapakmepucmuxk, 6 YACMHOCMU, NPU peuleHul 3a0ay HA KOHYEHMpAayuu, Y4umvléamsv HIOMHOCHb
seujecmea

® pewamsv u KOHCMpPYupo8ams 3a0auul Ha OCHO8E PACCMOMPEHUS PEAbHbIX CUMYayull, 8 KOMOPbIX He
mpebyemcsi MmouHblll 6bIYUCTUMENLHBLI Pe3VIbmam,

® pewams 3a0ayu Ha O8UdCEHUe NO peKe, PACCMAMPUBAsL PA3HbIE CUCHEMbL OMCYemd.

CTaTHCTHKA U TEOPHs BEPOATHOCTE#

e Onepupogéamv NOHAMUAMU. CMONOUYAmMble U KpPY208ble OUACPAMMbL, MAOIUYbl OAHHBLIX, CpeOHee
apugpmemuueckoe, meduana, HauboIbulee U HauMeHbUlee 3HAYeHUS 8bLOOPKU, PA3Max 8blOOPKU, OUCNEPCUs.
U CManoapmHoe OMKIOHeHUe, CAYYAUHASA USMEHYUBOCTb,

® u3gIeKamb UHDOPMAYUIO, NPEOCMABIEHHYIO 8 MAOIUYAX, HA OUASPAMMAX, cPAPUKAX;

® cocmasnAms mabauywvl, CMpoums OUAPaAMMbL U 2PAPUKU HA OCHOBE OAHHDIX,

® Onepuposamsv NOHAMUAMU. PAKMOPUAT YUCIA, NEPECTNAHOBKU U couemanus, mpey20avhuk Ilackans;

® NpUMEHAMb NPABUIO NPOU3BEOEHUS NPU PeuleHUl KOMOUHAMOPHBIX 3404y,



® onepuposamv NOHAMUAMU: CAYYAUHBIU ONbIM, CAVUAUHBIL 8bIOOD, UCNbIMAHUE, dJleMeHmapHoe
cyyaiiHoe codvimue (Ucxoo0), Kiaccuieckoe onpeoeieHue 8eposmHOCmU CIyYalHo20 coobimus, onepayuu
HAO CYYAUHBIMU COOLIMUAMU,

® npedcmasiams UHGOPMAYUIo ¢ NOMOWbIO Kpy2os Jinepa,

® pewams 3a0a4u HA GbIYUCIEHUE BEPOSMHOCMU C NOOCYEMOM KOIUYECBA 8APUAHMOE C NOMOWBIO
KOMOUHAMOPUKU.

B noBceiHeBHOM KU3HHU ¥ TIPU U3YYEHUHU APYTUX NMPEIMETOB:

® U3GIEKAMb, UHMEPNPEMUPOBAMb U NPeodPa308bl8amsb UHGOPMAYUIO, NPEOCMABIEHHYI0 8 MadIUYax,
Ha OUASPAMMAX, 2PaAdUKAX, OMPadCarowyio C0LUCMEa U XapaKkmepucmuku peaibHblX Npoyeccos U A61eHull;

® onpeodenams CMamucmuyecKue Xapakmepucmuky 6b100poK no madbauyam, ouazpammam, epapuxam,
BbINOIHAMb CPAGHEHUE 8 3A8UCUMOCMU O Yeau PeueHUs 3a0adl;

® OYEHUBAMb BEPOSIMHOCHb PEAbHBIX COOIMULL U S8NEHUIL.

I'eomeTpuueckue purypni

o Onepuposamv NOHAMUAMU 2eOMEMPULECKUX ueyp;

® U36lEKamb, UHMEPNPEMUPO8aAms U NPeodpaz06viéams UHGOPMAYUIO O 2eoMempuieckux ueypax,
NPeOCMABIeHHYI0 Ha YePMedHCcax;

® npumMeHaAmb 2eomempuyecKue @akmel O peuieHus 3a0ay, 6 MoM 4ucie, NpeonoNa2arouux
HeCKOIbKO WA208 PeUeHUsl;

®  opmynuposamsv 8 NPOCMENUUX CLYUAsX CBOUCMBA U NPUSHAKU (Puyp;

®  00KA3bIBAMb 2COMEMPUYECKUE YIMBEPICOCHUSL,

® gnademv CMaHOApmMHOU Klaccupurayuel niockux guayp (mpey2oibHuUKos u 4emulpexy2oibHUK0s).

B noBceaHeBHOI1 ;KM3HU M IPU U3YYE€HHH JPYTUX MPEAMETOB:

® UCNONBL306AMb CBOUCMEA 2e0MEeMPUUeCKUX ueyp 05l peuleHus 3a0ay NPAKMuUYecKko2o xapakmepa u
3a0a4 U3 CMENHCHLIX OUCYUNTIUH.

OTHomeHust

o Onepuposamv NOHAMUAMU: PABEHCMEO Quayp, pasHvlie GuUeypsl, DPABEHCMBO MPEY2ONbHUKOS,
napaiieibHOCMy  NPAMbIX, NEePNEeHOUKVIAPHOCMb NPAMbIX, Velbl MeHCOY HPAMbIMU, NEPHREeHOUK)AD,
HAKIOHHAS, NPoeKyus, nooodue guayp, nooodHsie ghucypuvl, NOOOOHbBIE MPEY2OTbHUKU,

® npumenames meopemy Daneca u meopemy o HPONOPYUOHALLHBIX OMPEIKAX NPU peuleHul 3a0a4;

®  Xapakxmepuzoeamv 3AUMHOE PACHOJLONCEHUE NPIMOU U OKPYICHOCMU, O8YX OKPYICHOCMEI.

B noBceaHeBHOI1 ;KM3HU M IPU U3YYE€HHH JPYTUX NPEAMETOB:

® UCNONBL306AMb OMHOULEHUS O/ peUleHUs 3a0ay, 603HUKAIOUWUX 8 PEANbHOU HCUSHU.

HN3mepennsi u BLIYUCIEHUS

o Onepuposamv npeocmagieHusmu 0 OauHe, HIOWaou, obveme Kax eerununamu. Ilpumensme
meopemy Ilughacopa, hopmynvl niowaou, obvema npu peweHuu MHO20ULA208bIX 3a0al, 8 KOMOPbLIX He 8Ce
OaHHble NpeoCmasieHvl s6HO, a MpebdyIom GblYUCTIeHUll, ONepuposams 0Oojee WUPOKUM KOIUYECHEOM
Gopmyn OnuHbL, nIOWAOU, 00beMa, GLIYUCIAMb XAPAKMEPUCMUKU KOMOUHayuti gueyp (OKpyscHocmeri u
MHO20V20IbHUKOB)  BbIYUCTAMYb  PACCOSAHUS  MexcOy  Queypamu, HnpuMeHsms MmpueoHOMempuiecKkue
Gopmynvl 015t 8bIMUCTIEHUL 8 OOJIee CLONCHBIX CLYYAsX, NPOBOOUNDb GbIYUCIEHUSI HA OCHOBE PABHOBEIUKOCTIU
U pasHOCOCMAasIeHHOCU,

®  11POBOOUMb NPOCMbLE BbIUUCTEHUS HA 00BEMHBIX MENaxX,

® popmyruposams 3a0ayu Ha 8bIYUCIEHUE OUH, NIOWAOel U 00BbEMO8 U peuiams UX.

B noBce1HeBHOM KU3HM U NIPH U3YUYEHHH APYTUX MPeIMETOB:

® NPOBOOUMb GbIYUCTEHUSA HA MECIHOCTU,

® npumeHamb QOPMYAbI NPU BbIYUCIEHUAX 8 CMEJNCHLIX YueOHbIX npeomemax, 6 OKpycaroujel
oeticmeumenbHOCmu.

I'eomeTpruyeckue nocrpoeHust

e 306pasxcams ceomempuyecKkue guaypvl no meKCmo8oMy U CUMBOIbHOMY ONUCAHUIO,

® C80000HO ONEPUPOBAMY YEPIMENCHLIMU UHCIPYMEHMAMU 8 HECTIONHCHBIX CLYYAsX,

®  GLINOIHAMb NOCMPOEHUSL MPEY2OIbHUKOS, NPUMEHAMb OMOeNbHblE MemOoObl NOCMPOEHUT YUPKYIEM U
JIUHEUKOU U NPOBOOUMb NPOCmeiuiue UCCIe008aHUSL YUCILA PeULeHULL

® uz00Opadcamv mMunosvle NIOCKUe @Oueypvl U 0OveMHble mena ¢ NOMOWbIO NPOCMeuuux
KOMNbIOMEPHLIX UHCIMPYMEHMNOB.

B noBceiHeBHO KU3HM U TIPU U3YYEHHH JAPYTUX NMPEIMETOB:

® GLINOIHAMb NpOCMetiuiue NOCMPOEHUs HA MECIHOCMU, He0OX00UMble 8 PEanlbHOU HCUHU,



® OYeHUBAMmMsb pasmepsbl PeanlbHbIX 00BEKMO8 OKPYHCAIOUIe20 MUPA.

IIpeoGpa3oBanus

o Onepuposamv nOHAMUEM OBUICEHUS U NPEOOPA308aHU NOO0OUS, 61a0emb NPUeMamMu NHOCMPOeHUs
@ueyp ¢ ucnonwb308anuem 08UNCEHUL U NPeodPA308aHULl NOOOOUS, NPUMEHAMb NOJYYEeHHble 3HAHUA U ONbIM
NOCMPOEHULL 8 CMENCHBIX NPEOMEMAX U 8 PEeANbHbIX CUMYAYUSIX OKPYICAIOWE20 MUpA;

o cmpoumsv Queypy, noO00OHYIO OAHHOU, NOAL308AMBC CEOUCMEAMU NO00OUS 075 0OO0CHOBAHUS
ceoticma uzyp;

® NPUMEHAMb CEOUCBA 0BUIICEHUL OISl NPOBEOEHUsL NPOCMEUUX 000CHOBAHUL CBOUCME huyp.

B noBceaHeBHOI1 ;KM3HU M PU U3YYEeHHH IPYTUX NMPEAMETOB:

® NPUMEHSMb CEOUCMBA OBUICEHUN U NPUMEHAMb NO00OUE 051 NOCMPOSHUL U BbIYUCTEHU.

BekTopbl M KOOPAHHATHI HA TJIOCKOCTH

o  Onepuposamv NOHAMUSAMU BEKMOP, CYMMA, PAZHOCHb BeKMOPO8, NPOU38e0eHUe GeKMOPA HA YUCILO,
V2ol Mexcdy 8eKmopamu, CKAIAPHOe NPou3eedeHue 8eKnopos, KOOPOUHAmMbvl Ha NAOCKOCMU, KOOPOUHAM b
eexmopa,

®  GLINOIHAMb OClCMBUsL HAO 8EKMOPAMU (CLOMNHCEHUe, BbIUUMAHUE, YMHONCEHUe HA YUCTIO), 8bIMUCTSAMb
CKanApHoe npouszgederue, Onpeoesimsb 6 NPOCMeUuUx Cryyasx yeoi MedlcOy BeKmopamu, 6bINOJHAND
PasnodceHue 8eKmopa Ha COCMAsiAlwWUe, NPUMEHAMb NOJYYEeHHble 3HAHUS 6 (QusuKe, NOIb308AMbCA
Gdopmynoil 8bIYUCTIEHUS PACCMOSHUSL MeNCOY MOYKAMU NO U3BECHHBIM KOOPOUHAMAM, UCHOIb308ANb
ypaeueHus ¢ueyp 05 peueHus 3a0ay;

® NPUMEHSMb 6EKMOPbl U KOOPOUHAMbL OJisl PEULEHUS] 2eOMEMPULECKUX 3a0ay HA BblYUCTeHUe OJIUH,
Venos.

B noBceHeBHOM KU3HHU ¥ TIPH U3YUYEHUH APYTUX MPEIMETOB:

® UCNONBL306AMb NOHAMUL BEKMOPO8 U KOOPOUHam OJisi peulenus 3a0ay no usuke, eeoepagpuu u
opyeum y4yebHbIM npeoMema.

HcTopust MaTeMaTHuKH

o Xapaxmepuzosambv 6K1A0 BbLOAIOWUXCA MAMEMAMUKOE 68 PA3GUMUE MAMEMAMUKU U UHBIX HAYYHBIX
obnacmei,

® NOHUMAMb PONb Mamemamuxu 6 pazeumuu Poccuu.

MeToabl MAaTEMATHKH

o Ucnonw3ys uzyuenHvle Memoobl, NPOEOOUMb O0KA3AMENbCMBO, GbINOIHAMb ONPOBEPIHCEHUE,

® gbIOUPAMD U3YYEHHBIE MEMOObl U UX KOMOUHAYUU O] peuleHUs MameMamudecKux 3a0ay,

® UCNONBL3068AMb MameMamuyecKue 3HAHUA ONf ONUCAHUA 3AKOHOMEPHOCmel 6 OKpycaroweu
oeticmeumenbHOCMU U NPOU3BEOEeHUSX UCKYCCMEA,

® npuMeHsmb npocmeniuiue NPOSPAMMHbIE CPeOCmEd U JeKMPOHHO-KOMMYHUKAYUOHHbIE CUCEMbL
npu peulenuy Mamemamuieckux 3a0ay.

BbInycKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH B 7-9 Ki1accax JJIsl YCNIEIIHOTO NMPOAOJIKeHUsI
o0pa3oBaHusi Ha yIiIy0JIeHHOM YPOBHeE

DJIeMeHTbI TeOPMU MHOKECTB 1 MATEeMAaTHY€eCKOI JIOTUKH

e CBOGOJHO OIEPUPOBATH’ MOHATHAMU: MHOXKECTBO, XapaKTEPHCTHKH MHOYXECTBA, DJIEMEHT
MHOX€ECTBa, IIyCTOE, KOHEYHOE U OECKOHEUHOE MHOXKECTBO, MTOJIMHOXKECTBO, PUHA/IEKHOCTh, BKIIOUEHHE,
PaBEHCTBO MHOKECTB, CIIOCOOBI 3aJaHHE MHOXKECTBA,;

® 33/1aBaTh MHOXKECTBA Pa3HbIMHU CIIOCOOAMU;

® TIPOBEPSTH BBHIITOJIHEHUE XaPAaKTEPUCTUUECKOTO CBONCTBA MHOKECTBA;

e CBOOOZHO OINEPUPOBATH MOHATUSAMH: BBICKAa3bIBAaHME, MUCTMHHOCTH M JIO)KHOCTb BBICKA3bIBaHUS,
CJIOXKHBIE M IIPOCTHIE BBICKA3bIBaHMS, OTPULIAHUE BBICKA3bIBAHUI; UICTUHHOCTD U JIO)KHOCTb YTBEP)KICHUS U
€T0 OTpULlaHUs, OII€pallii HaJ BbICKA3bIBAHUAMMU: U, UJIM, HE,; YCIIOBHBIC BHICKA3bIBAHUS (I/IMHJ'II/IKaI_[I/II/I);

® CTPOUTH BBICKA3bIBAHUS C UCIOJIH30BAHUEM 3aKOHOB aJreOphl BHICKa3bIBAHUH.

B noBceHeBHOM KU3HM M TIPH U3Y4YCHHH APYTUX NPEIMETOB:

® CTPOMTH PACCYXkJIECHUS HAa OCHOBE HCIIOIb30BaHUS MPABUJI JIOTUKH;

® JCIIOJB30BAaTb MHOXKCCTBA, OII€pallMd C MHOXCECTBAMH, HUX rpa(bnquKoe MNpEaACTaBJICHUEC [JId
OTHCaHMsI peaibHBIX MPOIIECCOB U SABJICHUHN, IPU PEILICHUH 33]1a4 APYTHX y4eOHBIX MPEIMETOB.

5 o

3[{60]; 1 Jajie€ — 3HaTb ONPEACICHUEC TIOHATHA, 3HAThL U YMETb JOKAa3bIBaThb CBOMCTBA (HpI/ISHaKI/I, €CJIM OHHU eCTL) IOHATHUA,
XapaKTCpHU30BaTh CBA3U C APYT'UMU IOHATUAMU, NIPEACTABIIAA OAHO TOHATHUC KAK YaCTh IIEJIOCTHOTO KOMIIJICKCA, UCIIOJIb30BATh
IOHATHE U €r0 CBOKMCTBA IIpyu NpoOBECACHNU paccyxc,ue}mﬁ, JA0Ka3aTeJIbCTB, pCIICHUU 3aJ1a4.



Yuciaa

e (CB00OJHO onepupoBaTh MOHATHSIMU: HATYpaJbHOE YHMCIIO, MHOXKECTBO HATYypalbHbBIX YHUCE, LIEJI0e
YHCII0, MHOXKECTBO LENbIX 4YHCel, OOBIKHOBEHHas JApoOb, JecsATH4YHas JpoOb, CMELIAHHOE YHCIIO,
pPaAlMOHATIbHOE YHUCIIO, MHOXECTBO pallMOHAJIbHBIX YMCEJ, MPPALMOHAIBHOE 4YMCIO, KOPEHb CTENEHHU N,
JEUCTBUTEIIBHOE YHCJIO, MHOMKECTBO  JICHCTBUTENIBHBIX YHUCEN, TEOMETPUYECKas HHTEpIpeTaus
HaTypaJIbHBIX, LEJbIX, PALIMOHAIBHBIX, AEHCTBUTEIbHBIX UNCE;

® [IOHMMATh M OOBACHATH PA3HUILY MEX]y TO3ULIMOHHON M HENO3ULIMOHHONW CUCTEMaMHU 3alliCH YUCel;

® IIEPEBOAMTDH YUCIIA U3 OJIHOM CUCTEMBI 3alICH (CUCTEMBI CUMCIIEHUS) B APYTYIO;

e JIOKa3blBaTh W MCIOJIb30BaTh MpU3HAKu Aenumoctu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmsl u
IIPOM3BEICHUS YHCET IPU BBINOJIHEHUN BBIUMCICHUM U PELLIEHUH 3a/1a4;

® BBINOJIHATH OKPYIVICHHE PALIMOHAIBHBIX U UPPALMOHAIBHBIX YUCEII C 3aJJaHHONW TOYHOCTHIO;

® CpaBHMBATH JACHCTBUTEIbHbBIC YHCIIA PA3HBIMU CIIOCO0AMU;

® YIOpPSJOYMBATH YHUCIA, 3alMCaHHbIE B BHUJE OOBIKHOBEHHOW M JECATUYHON Jpodu, uucia,
3allMCaHHbIE C MCII0JIb30BaHUEM apu(METHUYECKOI0 KBaJPaTHOI'O KOPHS, KOPHEH cTeneHu 0oJblie 2;

e naxoauth HOJl u HOK umncen pazapiMu crioco6aMu U UCIIOIB30BAaTh UX IIPU PELICHUH 33/1a4;

® BBIIOJHATH BBIUUCIEHUS U NPeoOpa3oBaHMs BbIPAXKEHUH, COJEpKALIUX JACHCTBUTEIbHbIE YHCIA, B
TOM YHCJIE KOPHU HATypaJIbHBIX CTEIEHEH.

B noBceHeBHOM KU3HM M TIPH M3Y4YE€HHH APYTUX MPeJIMETOB:

® BBIIOJHATH U OOBSACHATH pPE3YyNbTaThl CPABHEHUS PpE3yJbTaTOB BBIUMCIECHUI MpH peIIeHUU
IPAaKTUYECKUX 3a/1a4, B TOM YHUCJIe IPUOIMKEHHBIX BBIYUCICHUHN, HCIIOJIBb3Ys Pa3HbIE CIIOCOObI CPaBHEHHUH;

® 3aIUCBIBaTh, CPAaBHUBATh, OKPYIJISITh UYUCIIOBBIE JIaHHBIE PEAbHBIX BEJIUYMH C HCIOJb30BAHUEM
Pa3HbIX CUCTEM U3MEPEHUS;

® COCTaBJIATh U OLEHHUBATh PAa3HBIMU CIOCOOAMM YMCIIOBBIE BBIPRKEHUS NP PELICHUH NPAKTUYECKUX
3aJa4 ¥ 3a/1a4 U3 JPYrux y4yeOHbIX IPEIMETOB.

ToxnecTBeHHBbIE IPe0OPa30BAHUA

e (CB00OJHO ONEPUPOBATH MOHATHAMMU CTETIEHU C LEJIBIM U IPOOHBIM ITOKA3aTeIeM;

® BBIIOJHATH JJOKA3aTEIbCTBO CBOMCTB CTENEHU C LIEJIBIMU U IPOOHBIMH [T0Ka3aTeIsIMH;

® OIEpPUPOBATh MOHATUSIMHM «OJHOWIEH», «MHOIOWIEH», «MHOIOWIEH C OJHOW IIEpEMEHHOW»,
«MHOTOWIEH C HECKOJbKUMH TIEPEMEHHBIMUY», KOI(GQUIIMEHTH MHOTOWICHA, «CTaHJApTHas 3aIuch
MHOT'OYJIEHA», CTENIEHb OJIHOWIEHA U MHOTOYJICHA;

e CBOOOJIHO BJIAJIETh IpUEeMaMH peoOpa30BaHus LEIbIX U IPOOHO-PAIMOHATIBHBIX BhIPAXKEHUI;

® BBINOJHATH Pa3lI0kKEHHE MHOTOUIEHOB HAa MHOXXMTEIM Pa3HbIMH CHOCOOAMM, C HCIIOJIb30BAHHUEM
KOMOMHAIUN pa3IMYHbIX IPHUEMOB;

e CIIONB30BaTh TeopeMy Buera u Teopemy, oOpaTHyio Teopeme Buera, misg moucka KopHei
KBaJIpaTHOTO TPEXWIECHA U JUIS PEIIEHUs 3a/1ad, B TOM YHCIE 3a]a4 ¢ IapaMeTpaMHi Ha OCHOBE KBaJpaTHOTO
TPEX4JICHA;

® BBINOJIHATH JIEJICHHE MHOTOYIEHA HA MHOTOUJIEH C OCTaTKOM;

e JI0Ka3bIBATh CBOMCTBA KBAJPAaTHBIX KOPHEN U KOPHEH CTEINEHH N,

® BBIIOJHATH IPe0OpPa30BaHUs BRIPAKEHHH, COAEpPIKALINX KBaJApaTHbIE KOPHU, KOPHH CTENEHH N;

e CBOOOJIHO ONEPUPOBATh MOHATUSIMHU «TOXKIECTBO», «TOXAECTBO Ha MHOXKECTBE)», «TOKIECTBEHHOE
npeoOpazoBaHuey;

) () ==

® BBINOJHATH Pa3InYHbIE IPEOOPA30BAHNUS BBIPAKEHUH, COEpKALIUX MOTYIIH.

B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:

® BBINOJHATH IPEOOPa30BAHUS U NEUCTBUS ¢ OYKBEHHBIMH BBIPAKEHUSIMHU, YUCIOBbIE KOA((OUIINEHTHI
KOTOPBIX 3allMCaHbl B CTAHJIaPTHOM BUJIE;

® BBINOJHATH NMPeoOpa3oBaHUs PAMOHAIBHBIX BBIPAKEHUN MPU pEIIeHUM 3a]1ad APYruX y4eOHBIX
IIPEIMETOB;

® BBINOJHATH IPOBEPKY MPaBAONOI00US PU3NYECKUX U XUMHUECKHX (POPMYJ HAa OCHOBE CpaBHEHUS
Pa3MEpHOCTEN U BaJICHTHOCTEH.

YpaBHeHUs M HEPABEHCTBA

L CBO60}1HO OINICpHUPOBATE IIOHATUAMU: YPAaBHCHHE, HCPABCHCTBO, PABHOCHIIBHBIC YPAaBHCHUA U
HEPABEHCTBA, YPaBHEHUE, SIBJIIIOLICECS CIEACTBHEM APYroro ypaBHEHHs, YPaBHEHWS, PaBHOCUIIBHBIE Ha
MHOX€ECTBE, pAaBHOCUJIbHbIE ITPe0Opa3oBaHusl ypaBHEHUH;



e pelaTh pa3Hble BUJbI YPAaBHEHUH U HEPABEHCTB M X CHUCTEM, B TOM UHMCIIE HEKOTOpPbIE YpaBHEHUS 3
U 4 creneHei, ApoOHO-paMOHANIBHBIE U UPPALMOHAIBHBIE;

e 3HaTh TeopeMy Buera /sl ypaBHEHHI CTENIEHH BBIIIE BTOPOU;

® [IOHMMATh CMBICI TE€OPEM O PABHOCHIIBHBIX M HEPABHOCHIIBHBIX NPeoOpa30BaHUSAX YpaBHEHUH WU
YMETh HX JI0Ka3bIBATh;

® BIIQJETh Pa3HbIMU METOAAMHU PEIIECHUS YPAaBHEHUI, HEPAaBEHCTB U MX CHCTEM, YMETb BBIOMpATb
METO/1 peleHHs 1 000CHOBBIBATh CBOM BBIOOD;

® JCIIOJIB30BaTh METOJI MHTEPBAJIOB IS PEIICHUS! HEPABEHCTB, B TOM YHCIE APOOHO-PAIMOHANBHBIX U
BKJTIOYAIOIIUX B Ce0s1 HPPALMOHATIBHBIC BHIPAKECHHUS;

e pelaTh areOpandeckre ypaBHEHUs U HEPABEHCTBA U UX CHCTEMBI C ITapaMeTpaMu ajire0panyeckum
U rpauyecKkuM METOAAMH;

® BIIAJIETh Pa3HBIMHU METOAAMH JI0KA3aTEIIbCTBA HEPABEHCTB;

® pemaTh ypaBHEHUS B LIEJBIX YHCIIAX;

e 1300paxkaTb MHOXKECTBA HA IIJIOCKOCTH, 3a/laBacéMble YpaBHEHHSIMM, HEPABEHCTBAMHM U HX
CHCTEMaMH.

B noBceaHeBHOIi :KM3HM M PU U3YYeHHH JPYTrUX PeAMETOB:

® COCTaBJIATh U pellaTh YpPaBHEHUs, HEPABEHCTBA, UX CUCTEMbI IIPH PELICHUU 3a/1a4 APYTruX y4eOHBIX
IPEMETOB;

® BBINOJHATH OICHKY IMPABIOMOAOOHS pPE3YNbTAaTOB, TIONYYaeMBbIX IIPH PEIICHUH Pa3TUIHBIX
yYpaBHEHHIA, HEPABEHCTB U MX CHCTEM IIPH PEIICHUH 33J1a4 IPYTUX YIEOHBIX IIPEIMETOB;

® COCTaBIATh U pEUIaTh ypaBHEHMsS W HEPaBEHCTBA C IapaMeTpaMu IpU PELICHUH 3a1ad JIPYTUx
y4eOHBIX IPEMETOB;

® COCTaBIATh ypaBHEHHE, HEPAaBEHCTBO WIIM MX CHUCTEMY, OIHCHIBAIONINE PEATbHYIO CHUTYAIHIO MU
NPUKIIAJHYIO 3a/1a4y, HHTEPIPETUPOBATH MOJTyYCHHBIE PE3YyIbTATHI.

DOyHKIUH

e (CBOOOIHO ONEpPUPOBATH MOHITUSMHU: 3aBUCUMOCTH, (DYHKIIMOHAIbHAS 3aBUCHUMOCTH, 3aBHCHMAsi U
HEe3aBUCHMasl TEepeMeHHbIe, (DYHKIUSA, CrocoObl 3amaHusi (YHKIWH, apryMEHT W 3HA4YeHUe (QYHKIUH,
00J1aCTh ONpEETICHNs U MHOXKECTBO 3HauU€HUs (PYHKLMHU, HYIU (QYHKIHHU, IPOMEXYTKH 3HAKOIIOCTOSHCTBA,
MOHOTOHHOCTh (YHKLIMH, HauOOJNbIIee ¥ HAUMEHbIIEE 3HAYCHUS, UYETHOCTH/HEYETHOCTH (DYHKIHH,
HNEPUOJUYHOCTh (DYHKIMH, Trpaduk (QYHKLUUHU, BEpTHKAJIbHAs, TOPU3OHTAIbHAs, HAKJIOHHAs aCHUMITOTHI;
rpaduK 3aBUCUMOCTH, HE SBISIOMICHCS (PyHKIUEH,

e cTpouTh rpaduku QyHKIMA: TUHEHHON, KBapaTUUHOM, TPOOHO-INHEHHOM, CTeeHHO! MPH Pa3HbIX
3HAYCHMSX TOKA3ATENA CTENCHH, y —|x|;

® HCIONB30BaTh NMpeodpaszoBanus rpadhuka GyHKIUUH y — f (x) VIS MOCTPOEHHs TpaduKkoB GyHKIUN
y=af (kx+b)+c

® aHaIM3MPOBATH CBOWCTBA (PYHKIMI U BUA rpaduKa B 3aBUCUMOCTH OT MTapaMeTPOB;

e CcBOOO/IHO OINEPUPOBATh MOHATHUSAMM: IOCJIEAOBATEILHOCTh, OTPAaHUYEHHAsl IOCIIE0BATEIbHOCTD,
MOHOTOHHO  Bo3pacTtarouias  (yObIBaromias) IOCIEA0BaTEeIbHOCTb, HpeIeN  IOCIeA0BaTeNbHOCTH,
apudMeTHUecKasi ~ MPOTPECCHs, TEOMETPHUYECKass  TPOTPECcCHs,  XapaKTEPUCTHUECKOE  CBOWCTBO
apupMeTHuecKoil (reoMeTpUYeCcKoi) MPOrpeccuu;

® JCITIOJIB30BaTh METOJI MaTEMATUIECKON MHAYKIMH JJIs BEIBOJA (POPMYIL, TOKA3aTEIbCTBA PABEHCTB U
HEpaBEHCTB, PEUICHUS 3a7a4 Ha AETMMOCTbD;,

® 1CCIIEI0BATh MOCIIE0BATEIbHOCTH, 3a/laHHbIE PEKYPPEHTHO;

e pemaTh KOMOMHUPOBAaHHBIE 33124 HA apU(PMETHUYECKYIO U TE€OMETPUUYECKYIO TPOTPECCUU.

B noBceaHeBHOI1 ;KM3HU M PU U3YYEeHHH IPYTUX MPeAMETOB:

® KOHCTPYMPOBATh U MCCIEAOBATH (DYHKIIMH, COOTBETCTBYIOIIME PEAIbHBIM MpOLIeCcCaM M SBJICHUSM,
UHTEPIPETHPOBATH MOJTYUECHHBIE PE3YIbTAThl B COOTBETCTBUU CO CIIEU(PHUKON HCCIEAYEMOT0 Mpoliecca Uil
SIBTICHHS,

® 1ICIIOJIb30BaTh I'paMKu 3aBUCUMOCTEHN JIJIs1 UCCIIEIOBAHUS PEAIbHBIX MPOLIECCOB U SIBICHUI;

® KOHCTPYMPOBaTh M HCCIEOBaTh (YHKUMHU TMPH pelIeHHH 3a7ad JAPYrHuX Y4eOHBIX IPEeIMETOB,
UHTEPIPETUPOBATH MOJTYUEHHBIE PE3YJIbTAaThl B COOTBETCTBHHU CO crieni(pukoil yaeOGHOro mpeamera.

CTraTucTHKA U TeOPHs BEPOATHOCTEH



e (CBOOOIHO OINEpPUPOBATH MOHATHUSMHU: CTOJOUYATHIE W KPYTrOBBIE IUArpamMMbl, TaONMIbI IaHHBIX,
cpeanee apupmeTHyeckoe, MeAraHa, HauOobllee U HauMEHbIee 3HAYCHUsI BBIOOPKH, pa3Max BBIOOPKH,
JHCIIEPCHS U CTaHAAPTHOE OTKJIOHEHHE, CIydaiHas U3MEHUYUBOCTD;

e BBIOMpaTh HauboJee yHOoOHBIM crocod mpeacTaBieHuss HHPOPMAlLUHY, aJIeKBaTHBIA ee CBOWCTBAM U
LeJIIM aHaJIN3a;

® BBIYHCIATH YHCIIOBBIE XapaKTEPUCTHKH BHIOOPKH;

e CBOOOJHO ONEPHPOBATH MOHATUAMU: (HDAaKTOpHAI YKCIA, TIEPECTAHOBKH, COUCTAHHS M Pa3MEIICHHS,
TpeyroabHuk [Tackans;

e CBOOOJHO OINEPUPOBATh NOHATUAMM: CIy4YalHBIM ONBIT, CIy4alHbIi BBIOOP, HCHBITAHHUE,
JJIEMEHTAapHOE CilydailHOoe coObITHE (UCXO0X), KJIACCHYECKOE OIPEeIEHUE BEPOSTHOCTH CIy4alHOTro
COOBITHS, OTIEpaAIMK HAJl CITyYaiHBIMH COOBITUSMHU, OCHOBHBIE KOMOMHATOPHBIE (hOPMYJIBI;

e CBOOOAHO OINEPUPOBATh NOHATUAMM: CIY4YalHBIM ONBIT, CIy4alHbIi BBIOOP, HCHBITAHHUE,
JJIEMEHTApHOE CilydailHOe cOObITHE (UCXO0X), KJIACCHYECKOE OIPEeIEHUE BEpOSTHOCTH CIy4alHOTro
COOBITHS, OTIEpAIMK HAJl CITyYalHBIMH COOBITUSIMHU, OCHOBHBIE KOMOMHATOPHBIE (hOPMYIIBI;

® 3HaTh IPUMEPHI CIYYalHBIX BEJIUYHH, U BBIYUCIIATh UX CTATUCTUYECKUE XapAKTEPUCTUKH;

® 1CII0JIb30BaTh (HOPMYJIbl KOMOMHATOPUKH IIPU PELIEHUH KOMOMHATOPHBIX 3a/1a4;

e pelaTh 3a/1a4M HA BHIYHUCICHUE BEPOSITHOCTH B TOM YHUCIIE C UCTIOIB30BAHUEM (POPMYIL.

B noBceHeBHOI :KM3HHM M NPU U3YYeHHUH IPYTrUX NPeAMeTOB:

® [IpPEe/CTaBJIATh MHGOPMALMIO O pealbHbIX IpoLeccaX M SBJIEHUSX CIOCOOOM, aJeKBAaTHBIM ee
CBOWCTBAM U II€JIU MCCIEeI0BAHNUS;

® AHAIM3MPOBATH M CPABHUBATH CTATUCTHUYECKUE XAPAKTEPUCTUKH BHIOOPOK, MOTYYCHHBIX B MpOIecce
pelIeHusl MPUKIAAHON 3afau, M3yYeHHs PEajJbHOTrO SIBICHHS, PEHICHUS 3ala4d M3 JPYTUX y4eOHBIX
IPEMETOB,;

® OIICHUBATH BEPOSTHOCTH PEATBHBIX COOBITHI U SBICHUH B Pa3IMYHBIX CUTYAIIHSX.

TekcToBbIE 321241

e Pemarb mpocThie U CIIOKHBIE 3aJjaud, a TAKXKe 3a7ayd MOBBIIICHHON TPYJHOCTH M BBLACIATH MX
MaTeMaTHYECKyI0 OCHOBY;

® pacro3HaBaTh pa3HbIC BUBI U THITBI 3]1a4;

® JCIIOJIb30BAaTh Pa3HBIE KPATKHE 3alMCH KaK MOJIEI TEKCTOB CIOXHBIX 3a7ad M 3ajad IMOBBIIICHHOM
CJIO)KHOCTU JUI IOCTPOEHHsI TIOMCKOBOM CXE€Mbl M pelleHUs 3ajady, BBIOMpPATh ONTUMAJBHYIO Ul
paccMaTpuBaeMoil B 3a1a4e CUTYallul MOJIEIb TEKCTa 3a1a4H;

e paznuyaTh MOJENb TEKCTa U MOJEINb PELICHUs 3a7ayl, KOHCTPYUPOBaTh K OJHON MOJEIH peIleHHs
CJIO’KHBIX 3a/1a4 pa3Hble MOJIENTU TEKCTa 3a/1a4H;

® 3HATh U IPUMEHATH TPU CIIOCOOA MOKCKA pelIeHUs 3a/1a4 (0T TpeOOBaHUSI K YCIOBUIO U OT YCIOBHS K
TpeOOBaHUIO, KOMOMHUPOBAHHBIH);

® MOJEIMPOBATH PACCYXIECHUS MPH MOUCKE PEeIIeHHs 3a]1a4 C TOMOUIbIO rpad-CXEeMBI;

® BBIICIATH JTAlbl PEIICHUs 3a/1a41 U CO/IepP)KaHUe KaXKA0ro 3Tana;

e yMeThb BBIOMpaThb ONTHMAJbHBIA METOA pelleHUs 3aJjayd U OCO3HaBaTh BBIOOP METOJa,
paccMaTpuBaTh pa3IMYHbIE METO/Ibl, HAXOUTh pa3Hble PEIIeHUs 3a/1a41, €CIIM BO3MOXKHO;

® aHAIM3WPOBATH 3aTPYIHEHHUS IIPH PEIICHUHN 3a7ay;

® BBINOJHATH pa3IHMuHbIEe IPe0Opa30BaHUs MPEATIOKEHHOM 3a7aui, KOHCTPYHPOBATh HOBBIE 3a/1a4M U3
JTAaHHOM, B TOM 4Hnciie 00OpaTHBIE;

® HHTEPIPETUPOBATh BBIYMCIUTEIBHBIE PE3yJIbTaThl B 3a/adye, MCCIEAOBATH ITONYUYEHHOE pEIICHHE
3a1aum;

® M3MEHATH YCIIOBHE 33ay (KOJIMYECTBEHHbIE WM KaUeCTBEHHbBIE JJAHHBIE), UCCIIE0BAaTh N3MEHEHHOE
npeoOpa3oBaHHOE;

® aHAIM3WPOBATH BCEBO3MOXKHBIE CHTYAallMHd B3aWMHOTO PACIIOJIOKEHHS JIBYX OOBEKTOB M M3MEHEHHE
UX XapaKTEPUCTHK MPH COBMECTHOM JBIKEHHH (CKOPOCTB, BPEMsI, PACCTOSIHUE) MPH PEIICHUH 3a7ad Ha
JIBIDKEHHUE JIBYX OOBEKTOB KaK B OJTHOM, TaK U B IPOTHUBOMOJIOKHBIX HAalpaBJIEHUSIX, KOHCTPYHPOBATh HOBbIE
CUTYyaIlM¥ Ha OCHOBE M3MEHEHUS YCIIOBHH 3a/1auy TP JIBIYKSHHUU 110 PEKe;

® 1CCIIEI0BATh BCEBO3MOXKHBIE CUTYallUU TP PEIICHUH 3ajiay Ha JBHXKEHHE 10 peKe, paccMaTpuBaTh
pa3Hble CUCTEMBI OTCUETa;

e pemiate pa3HOOOPA3HBIE 3a/1a9N «HA YACTHY;

e pemaTh 1 000OCHOBBIBATH CBOE PEIICHHUE 33/1a4 (BBIIEIATh MAaTEMAaTHUECKYIO OCHOBY) Ha HaXOX/I€HUE
YaCTH YHUCJIAa M YHCTIa 10 €r0 YaCTH Ha OCHOBE KOHKPETHOT'O CMBICIIA APOOH;



® OOBACHATH HMIECHTHMYHOCTH 33/1a4 PA3HBIX THIIOB, CBS3BIBAIONIMX TPU BEJIWYHMHBI (Ha paboTy, Ha
NOKYIIKM, Ha JBUXXEHME), BBIACIATH 3TU BEJIWYMHBI M OTHOLICHUS MEXIYy HUMH, IPUMEHATh UX INpU
pelIeHNH 3a1a4, KOHCTPYHPOBATh COOCTBEHHBIE 331a4 YKa3aHHBIX THUIIOB;

® BJAJIETh OCHOBHBIMHU METOJIaMH PELIEHUS 3a7a4 Ha CMECH, CIIaBbI, KOHLIEHTPALUH, UCII0JIb30BaTh UX
B HOBBIX CUTYalLlUsAX [10 OTHOIIEHUIO K U3yYEHHBIM B IIpoliecce 00yUeHHUs;

e pemarh 3a7ayd Ha TMPOLEHTHI, B TOM YHCJE, CIOXKHBIE MPOLEHTHl ¢ 0OOCHOBAaHHEM, HCIIONB3YS
pasHbie CIIOCOOBI;

e peliaTh JIOTMYECKUE 3aa4d Pa3HbIMM CIoco0aMH, B TOM YHUCIE, C JAByMs OJOKaMU U C TpeMms
0JI0KaMM JAHHBIX C TOMOILBIO TaOJIMIL;

e pemaTh 3a/1a4M 0 KOMOMHATOPUKE M TEOPHU BEPOSITHOCTEH HA OCHOBE MCIIOJIB30BAHUS M3YYEHHBIX
METO/I0B 1 0OOCHOBBIBATH PEIICHUE;

e pelaTh HECJIOKHBIE 3a/1a4M 110 MATEMATUYECKOM CTaTUCTHKE;

® OBJAJETh OCHOBHBIMH METOJAMM DPELICHUs CIOKETHBIX 3ajjau: apu(pMEeTHUYECKUi, anredpandeckui,
nepedop BapUaHTOB, TI'€OMETPUUYECKHM, TIpapUuecKuii, NPUMEHATh HMX B HOBBIX II0 CPABHEHUIO C
M3YYEHHBIMU CUTYyaLUSIX.

B noBceHeBHOM KU3HHM M NIPH U3YYCHHHU APYTUX NPEIMETOB:

® KOHCTpyHpOBaTb HOBBIE U1 JaHHOM 3aJayd 3aJayHble CUTyallud C Y4YETOM pPEaJbHBIX
XapaKTepUCTHK, B YaCTHOCTHU, IIPU PEIICHUM 3a7ad Ha KOHLCHTPALMM, YYUTHIBaTh IUIOTHOCThH BEILECTBA;
pelaTth U KOHCTPYHUPOBATh 331a4l HA OCHOBE PACCMOTPEHUS PealbHbIX CUTYalUil, B KOTOPBIX HE TpeOyeTcs
TOYHBIN BBIYMCIIMTEIIBHBIN PE3YJIbTaT;

e pelaTh 3a/1a4d Ha JBIKEHHE 110 PEKE, pacCMaTpHBasi pa3HbIE CHCTEMbI OTCUETA;

® KOHCTPYHMpOBATh 3a/la4yHble CUTYallUH, IPUOJIMKEHHBIE K PEAIbHOM 1EeHCTBUTENIHOCTH.

I'eomeTpuueckne purypsi

e (CB0OOJHO omepupoBaTb TIEOMETPUYECKMMHU MOHATUSAMHU INPU pPELIEHUH 3aJad U IPOBEACHUU
MaTEMaTHYECKUX PACCyKICHUM;

® CaMOCTOSITEIBHO (POPMYIUPOBATH ONMPENEICHUSI T€OMETPUYECKUX (UTYp, BBIABUTATh THIIOTE3BI O
HOBBIX CBOMCTBaX M MPHU3HAKAX '€OMETPHUECKUX (UTYp U 0OOCHOBHIBATh WJIHM ONPOBEPTaTh MX, 0000IIATh
WIA KOHKPETU3UpPOBaTh pe3yibTaThl Ha HOBbIE Kiacchl (UIyp, MPOBOAUTh B HECIOXKHBIX CIIydasx
KJaccu(puKauio GUryp 1mo pa3IndHbIM OCHOBAHUSIM;

® 1CCIIEOBAaTh YEPTEXM, BKIOYas KOMOMHauuM (uUryp, H3BJIEKaTh, HHTEPHIPETUPOBATH U
npeoOpa3oBbIBaTh HH(POPMALINIO, IPEICTABICHHYIO Ha YepTexkax;

e peuaTh 3a/1a4d FeOMETPUYECKOTO CO/IEPKaHMsSI, B TOM YUCIIE B CUTYalLlUsX, KOTJa aJTOPUTM pelIeHus
HE CJelyeT SIBHO U3 YCJIOBUSA, BBINOJHATh HEOOXOAWMBbIE MJIs pElIeHHs 3aJaud JONOJIHUTEIbHBIE
HOCTPOCHHUS, UCCIIEI0BATh BO3MOKHOCTh MPUMEHEHUS TeopeM U (HopMyII [Tl pellieH s 3a/]1a4;

e (GopMyIUPOBATH U JOKA3BIBATH TEOMETPUUYECKUE YTBEPIKICHUS.

B noBceHeBHOM KU3HHM M IPH M3Y4YCHHH APYTUX NPEIMETOB:

® COCTaBJIATh C MCIOJNb30BAaHHEM CBOMCTB TI€OMETPUUYECKHUX (UTYyp MaTeMaTH4YEeCKHE MOJENH JUIs
pelieHrs 3a/1ad MPaKTUYECKOro XapakTepa W 3ajad U3 CMEXHBIX JUCLUUIUIMH, UCCIEeN0BaTh MOIY4YEHHbIE
MOJIETIM U NHTEPIIPETUPOBATH PE3YNIbTAT.

OTHowmeHust

e Brazners NOHATHEM OTHOIICHHS KaK METANPEAMETHBIM;

e CBOOOJHO oOmepupoBaTh MOHATUAMHU: PABEHCTBO (QUIyp, paBHbIE (QUIYpBl, PaBEHCTBO
TPEYrOJIbHUKOB, MapaJlJIEIbBHOCTh MPSAMBIX, MNEPHEHAMKYIIPHOCTh MPSAMBIX, YIJIBI MEXAY HPSIMbBIMHU,
NEePIEeHIUKYIISAP, HAKJIIOHHAs, TPOEKIHs, ogodue puryp, nogo6Hsie GUTypshl, 10J00HbBIE TPEYTOIbHUKY;

® CIIOJIb30BaTh CBOMCTBA MOAOOMS M paBEHCTBA (DUTYp NPHU PELICHUH 3a/1a4.

B noBcetHeBHOM KU3HM M TIPH M3YYCHHHU APYTUX NPEIMETOB:

® JICMOJb30BaTh OTHOILIEHUS JUIsl MIOCTPOCHMS U HCCIEAOBAaHUS MAaTEeMAaTUYECKUX MoOjeNiell 0ObEeKTOB
pEATbHOM KU3HH.

HN3mepenus n BbIYUCICHUS

e (CB0OOOTHO OmNepUpOBaTh MOHATHSAMH JUIMHA, IJIOLIa/1b, O0BbEM, BEIMYMHA yIja KaK BETUYMHAMH,
UCIIOJIb30BAaTh PAaBHOBEIMKOCTh U PABHOCOCTABJIEHHOCTh TMPU pEUIEHHMHM 3a/ad Ha BbIYHCICHHE,
CaMOCTOSITENIFHO TOJYy4aTh M HCIOJb30BaTh (POPMyIBI A BBIYMCICHUH IUiomaneil u oobeMoB ¢uryp,
CBOOOJHO ONEpPUPOBATh MIMPOKUM HAOOpOM (POpMyI Ha BHIYMCIECHUE NP PEIIEHUU CIOKHBIX 33/a4, B TOM
yuciae W 3a7ady Ha BBIUMCIEHHE B KOMOMHALMSAX OKPY)XHOCTH UM TPEYroJbHHUKA, OKPYKHOCTH H
YEeThIPEXYroJIbHUKA, a TAKXKe C IPUMEHEHUEM TPUTOHOMETPUH;



® CaMOCTOSITEIBHO (POPMYIHUPOBATH TUIIOTE3BI U MPOBEPSTH UX JOCTOBEPHOCTD.

B noBceqHeBHOM KU3HH U NPU U3YYEHUH IPYTUX NPeIMETOB:

e cBOOOAHO omepupoBaTh (hopMyaaMu IpU pEIIEHUM 3aJad B APYrux Yy4eOHBIX IpeaMeTax W NpHU
IPOBEICHUN HEOOXOAUMBIX BBIYMCICHUN B pealbHON KHU3HH.

I'eomeTpuyeckne MoCTpoeHUs

¢ OnepupoBarh NOHATHEM HaOOpa 3JIEMEHTOB, ONPENEIAIONIUX TEOMETPHUECKYI0 QUrypy,

e BIaJeTh HAOOPOM METOAOB MOCTPOCHUHN IIUPKYJIEM U JTMHEHKOI;

e IIPOBOJHUTH AHAJIU3 U PECAIU30OBBIBATh ATAIIbl PEIICHUS 33]1a4 Ha [IOCTPOCHHUE.

B noBceqHeBHOM KU3HHU U NPU U3YYEHUH APYTUX NPEeIMETOB:

® BBINOJIHATH IOCTPOCHMS HA MECTHOCTH;

® OILEHMBATh Pa3MeEPhl PEAIbHBIX 00BEKTOB OKPYKAIOIIEr0 MUpA.

IIpeoOpa3zoBanusi

e OnepupoBath ABKCHUSIMHU U MIPEOOPA30BAHUAMHU KaK METANPEIMETHBIMU OHSATHIMH;

e onepupoBaTh IMOHATHEM JABMKEHHMs M IpeoOpa3zoBaHMs MMOJ00MS A1 OOOCHOBAHUM, CBOOOIHO
BJIAJETh INPUEMaMH IOCTPOEHUs (QUIyp ¢ IOMOILBIO ABMKEHHM M NpeoOpa3oBaHMs MOJOOUSA, a TaKxke
KOMOWHAIMSAMU JABMKECHHH, ABIKECHUN U IPE0Opa30BaHUM;

® CIIOJB30BaTh CBOICTBAa JBI)KEHUH M IpeoOpa3oBaHMN Uil NIPOBEIEHUS OOOCHOBAaHUS U
JI0Ka3aTelbCTBA YTBEPXKACHUN B TEOMETPUH U APYTUX y4eOHBIX MpeIMeTax;

® [10JIb30BaThCS CBOMCTBaMU JIBIKEHHUI U MMPEOOPA30BAHUN TIPU PEIICHUH 3a/1a4.

B noBceqHeBHOM KU3HHM U NIPU U3YYEHUH APYIUX NPeIMETOB:

® [IPUMEHATH CBOWCTBA JBM)KEHUI U IPUMEHATH OJ00ME [yl HOCTPOCHUN U BHIYHUCIICHUH.

BekTopbl M KOOPAUHATHI HA IJIOCKOCTH

e (CB00OIHO OMEPUPOBATH NOHATHSAMH BEKTOP, CyMMa, pa3HOCTh BEKTOPOB, IPOM3BEACHNE BEKTOpa Ha
YHUCII0, CKAIAPHOE MPOU3BEACHUE BEKTOPOB, KOOPAMHATHI HA INIOCKOCTH, KOOPAMHATHI BEKTOPA;

® BJIAJIETh BEKTOPHBIM U KOOPIMHATHBIM METOAOM Ha IUIOCKOCTH Ul PELUEHUS 3a/1ad Ha BBIYMCIICHUE
Y J10Ka3aTelIbCTBa;

e BBIIOJHATH C IOMOILIBIO BEKTOPOB U KOOPJAMHAT JTOKA3aTEIBCTBO M3BECTHBIX €My I'€OMETPHUYECKHUX
(bakTOB (CBOMCTBA CpPEeIHUX JIMHUI, TEOPEM O 3aMeYaTesIbHbIX TOYKax W T.II.) U MOJy4aTh HOBBIE CBOICTBa
U3BECTHBIX (UTyYD;

® 1CIIOJIb30BaTh YPAaBHEHUS (UIYp JUIS peIIeHUs 3aJad U CaMOCTOSITEIbHO COCTAaBIIATh YPaBHEHUS
OTJENBHBIX MJIOCKUX (QuUryp.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIMETOB:

® CIIOJIb30BaTh IOHATHS BEKTOPOB M KOOPJMHAT JJIs PEUIeHHs 3agad 1o Qusuke, reorpadpuu u
JPYTUM Y4eOHBIM MpeIMEeTaM.

Hcropust MaTeMaTHKHU

e [loHuMare MaTEMaTUKy KakK CTPOrO OpPraHU30BAHHYIO CUCTEMY HAYYHBIX 3HAHHUH, B YAaCTHOCTHU
BIAJETh NPEACTABICHUAMH 00  aKCHOMAaTHYeCKOM IOCTPOEHHMH TE€OMETpUM UM  HEpBUYHBIMU
IIPEACTABJICHUSIMHI O HEEBKIIMOBBIX T€OMETPUSAX;

® paccMaTpuBaTb MATEMAaTHKyY B KOHTEKCTE MCTOPUU PAa3BUTUSA LUBUIU3ALMU U UCTOPUM Pa3BUTHUS
HayKH, IOHUMAaTh POJIb MATEMATUKU B pa3BUTUU Poccuu.

MeTOIIbI MaTeMaTUuKu

L4 BJ'Ia,[[eTB SHaAHUSAMU O PA3JIMYHBIX MCTOAAX 000CHOBaHUS U OIIPOBCPIKCHUA MATCMATUYCCKHUX
YTBCp)K,Z[CHI/Iﬁ " CaMOCTOATCIIbHO IIPUMCHSATD HUX;

® BJIAJACTh HABBIKAMU aHaJIM3a YCJIOBHA 3aJa4dyd W OIPCACICHUSA IMOAXOOAIINX I PCIICHHA 3aaad
N3YUYCHHBIX METOAOB HJIU UX KOM6I/IHaHI/II>'I;

® XAapaKTCpHU30BaTb IMPOU3IBCACHHA HUCKYCCTBA C YUCTOM MATCMATHYCCKUX SaKOHOMepHOCTefI B
mpupoaec, UCIOJb30BaATh MATEMATHUYCCKNUE 3aKOHOMCPHOCTH B CaMOCTOATCIIbHOM TBOPYCCTBE.

Conep:kanue y4eOHOro npeamera

ConeprkaHre KypcoB MaTeMaTHKH 5—6 KIIacCOB, anreOphl M TeOMEeTpun 7—9 Ki1accoB 00BEAMHEHO KaK B
HCTOPUYECKH CIIOKUBILUECS JTHHUH (YUCIIOBasi, aredpandeckas, reomerpudeckasi, GyHKIIMOHATIbHAS U Ap.),



TaK 1 B OTHOCUTCIIBHO HOBBIC (CTOX&CTI/I‘-ICCKa}I JINHUA, «pC€ajibHasA MaTeMaTI/IKa»). OTI[CHBHO NpeaACTaBJICHBI
JIMHUSA CIOKCTHBIX 3ada4, HCTOPpHUYCCKAas JIMHUA.

DJieMeHTHI TEOPUHM MHOKECTB M MATEMATHYECKOI JIOTHKH

Cormacao @I'OC ocHoBHOrO 001Iero 00pa3oBaHUs B KypC MaTeMaTHKH BBeAeH pasnuen «Jlorukay,
KOTOpPBIA HE MpearnojaraerT JOMOJHUTEIbHBIX YaCOB HAa WM3YyYEHUU W BCTPAMBACTCS B PA3IUUYHBIC TEMBbI
KypCOB MaTeMaTHKU U UH()OPMATUKH U MIPEIBAPSETCS O3HAKOMIICHUEM C AJIEMEHTaMU TEOPHUH MHOKECTB.

MHoxkecTBa M OTHOLIEHHUS MEKIY HUMH

MHOXeCTBO, Xapaxkmepucmuieckoe C80UCMBO MHONICECM8d, YIEMEHT MHOXKECTBA, Nycmoe, KOHeYHoe,
beckoneunoe muodxcecmso. llogmHoxxkecTBOo. OTHOIIEHWE MPHUHAIC)KHOCTH, BKIIOUEHHS, PABEHCTBA.
DJeMeHThl MHOXECTBA, CIIOCOOBI 3aJaHUS MHOXECTB, PACHO3HABAHUE HNOOMHONICECME U DIeMEHMO8
HOOMHOICECMS C UCNOIb308AHUEM KPY208 Diiiepda.

Onepanuu HaJx MHOKECTBAMH

[lepeceuenne u O0O0bEOUHEHHE MHOXKECTB. PasHocmb MHOMCECmS8, OONOJHEHUe MHOHCEeCmEd.
Hnmepnpemayus onepayutl Ha0 MHOMCECMBEAMU C NOMOUWbIO KPY2o8 Jiliepa.

DJIeMeHTBhI JIOTUKH

Ornpenenenne. YTBepxkAeHUs. AKCHOMBI U TeOpeMbl. Jloka3aTenbcTBO. J{oka3aTenbCTBO OT TPOTUBHOTO.
Teopema, obpatHas nanHoi. [Ipumep n KOHTpIIpUMED.

BroickasbiBaHust

HicTHHHOCT, W JIOXKHOCTh BbICKa3biBaHUsl. ClooicHvle u npocmoule @vickasvlganusa. Onepayuu Hao
8bICKA3LIBAHUAMU € UCNONIbL308AHUEM JIO2UYECKUX C6A30K: U, Ulu, He. YcloseHvle 6blcKa3bleaHus
(umniauxayuu).

Coaepixanue Kypca MaTeMaTHKH B 5—6 ki1accax

HarypanbHble unciia 4 HyJ1b

HarypanbHblii psii 4HCesl U ero CBoicTBa

HatypanbHoe 4mcio, MHOXKECTBO HATypalbHBIX YHCENT M €ro CBOMCTBa, M300pakeHHE HaTypalbHbBIX
YHCeJl TOYKAMH Ha YMCIOBOM psiMoi. Mcnosib30BaHHE CBOMCTB HATYPAJIbHBIX YUCEI IIPU PELIEHUH 3aa4.

3anuch ¥ YTeHHe HATYPAJBHBIX YK CeJ

Paznuuaune mexay nudpoit 1 unciom. [lo3unmonHas 3anuch HaTYpaaIbHOTO YHCIIa, TOMECTHOE 3HAYCHHE
upbl, pa3psabl U KIACChl, COOTHOIICHUE MEXIY ABYMS COCEAHHMH Pa3psAIHBIMU €IWHUIIAMU, YTEHUE U
3aIIUCh HATYPaJIbHBIX YUCE.

OxpyrieHue HaTYpaJIbHBIX YHCET

Heobxonumocts okpyrienus. [IpaBuiio okpyrieHust HaTypaibHbBIX YUCEIL.

CpaBHeHHe HATYpPaJILHBIX YHCeJI, CPaBHeHHE ¢ YncaoMm 0

IlonsiTHE O CpaBHEHHMH 4YMCEN, CPAaBHEHUE HATYPAJIbHBIX YHCENI JpPYyr C JPyroM M C HYJIEM,
MaTeMaTH4YecKas 3alKiCh CPaBHEHUH, CIOCOOBI CPAaBHEHUS YUCE].

JleCTBHS ¢ HATYPAJBHBIMH YUCJIAMHU

CrnoxxeHne M BBIYMTAHHUE, KOMIIOHEHTBI CIIO)KEHHS W BBIYMTAHUSA, CBSI3b MEXAY HHMMH, HAXOXKICHHE
CYMMBI U Pa3HOCTH, U3BMEHEHUE CYMMBI U Pa3HOCTH IPU U3MEHEHNN KOMIIOHEHTOB CJI0’KE€HHUS U BBIYUTAHUS.

YMHOXEHUE U JIeIICHUE, KOMIIOHEHTbl YMHOXKEHMS M JEJICHHSA, CBA3b MEXKIY HUMH, YMHOXEHUE U
CIIO)KEHHE B CTOJIOMK, JI€JIEHHE YTOJKOM, IpOBEpKa pe3yjbTaTa € IMOMOIIBI0 MPUKUIKH U O0OpaTHOro
JIEUCTBUA.

[lepeMecTUTENBHBIA U COYETATEIbHBIA 3aKOHBI CIOKEHUS U YMHOXKEHUS, PaClpeeIUTEIbHbI 3aKOH
YMHOXXEHHUSI OTHOCUTENIBHO CJOXEHUS, 000CHO8AHUE an20pUmMO8 GbINOJIHEHUs apupmemuyecKux
Oeticmauii.

CremneHb ¢ HATYpaJbHBIM MOKa3aTe1eM

3anuch 4yKcaa B BUAE CYMMBI pa3psHBIX CIaraéMblX, MOPSIIOK BBIIOJIHEHUS IEUCTBUN B BBIPAKEHUSX,
COJIepKAIINX CTEIECHb, BHIYMCIICHUE 3HAUEHUI BBIPAXKEHUMN, COIEPKAIINX CTEIIECHb.

Yuci10Bble BLIPAKEHUSA

YuciioBoe BBIpaKEHHUE U €r0 3HAYEHUE, MMOPSAIOK BBIIIOJHEHNS JEHCTBUM.

Jenenue ¢ ocTaTkOM

JleneHne c OCTaTKOM Ha MHOXECTBE HATypalbHBIX YHCEI, CBOUCmMEa OeleHUs ¢ OCMAMKOM.
IIpakTrueckue 3aa4u Ha I€JIEHUE C OCTATKOM.

CpoiicTBa M IPU3HAKH J€JIMMOCTH



CBOICTBO OeMMMOCTH CyMMBI (pa3HOCTH) Ha uucio. [Ipu3naku neaumoctu Ha 2, 3, 5, 9, 10. Ilpusnaku
oenumocmu Ha 4, 6, 8, 11. Joxazamenbcmeo npusnaxkos oerumocmu. PellieHne TPaKkTUYECKUX 3a7ad C
MPUMEHEHUEM MTPU3HAKOB JIETUMOCTH.

Pa3no:xkeHue ynciia HA POCTbIe MHOKUTEJIH

[TpocThie U cocTaBHBIE YUCIIA, pewemo Ipamocghena.

PasnokeHne HaTypaabHOTO YUCIIa HA MHOXHTENH, Pa30KEHUE HAa MPOCThle MHOXKUTENU. Koauyecmao
oenumenei YUCHA, AICOPUMM PA3IONCEHUs. YUCAA HA NPOCMble MHONMCUMENU, OCHOBHAS meopema
apugmemuxu.

AuredpanyecKkue BbIpasKeHUs1

Hcnonp3oBanue OykB A 0003HAUEHUS YKCENl, BHIUMCICHUE 3HAUEHUS aIre0panyeckoro BhIPaXKEeHHUS,
NpUMEHEHHE anreOpanvyeckKux BBIPAKEHUH ISl  3aluCH  CBOMCTB  apu(METHUECKUX JCHUCTBUA,
npeoOpazoBaHue alredpanvyeckux BbIPaKeHH.

JleMTe 1M M KpaTHbIE

Jlenutenbs M ero CBOWMCTBa, OOMIMK NETUTENbh ABYX M OOjee 4uces, HauOOJBIIUN OOIUNA NETUTENb,
B3aMMHO IPOCTHIE YMCIIA, HAXOXKACHUE HanOoJbIero odmero nenurens. Kpatnoe u ero cBoicTBa, olmiee
KpaTHOE JBYX U OoJjiee uucel, HauMeHbllee o0Iiee KpaTHOe, ClIOCOObI HAXO0XKIEHUSI HAUMEHBIIET0 00Iero
KpaTHOTO.

Apodu

OObIKHOBEHHBIE IPOOH

Hons, vacte, ApoOHOEe uucio, Apodb. JIpobHoe umcno kak pe3ynpTaT nAeieHus. l[IpaBusbHbIE U
HeTpaBWIbHBIE APOOH, CMEIaHHast PoOb (CMEIIaHHOE YHCIIO).

3anuch HaTypalbHOTO YHCIa B BUJE APOOHM C 3aJaHHBIM 3HaMEHaTelleM, IpeoOpa3oBaHuEe CMEIIaHHOM
IpoO¥ B HETIPaBWIIBHYIO APOOb U HA00OPOT.

[TpuBenenue apobeii k 00memMy 3HamMmeHaTeno. CpaBHeHHE OOBIKHOBEHHBIX JIPOOEH.

CrnosxeHue 1 BoIYUTaHUE OOBIKHOBEHHBIX JIpo0eii. YMHOKEHUE U JIeJICHUE OObIKHOBEHHBIX APOOEH.

ApudmeTrndeckre IeHCTBUS CO CMEIIaHHBIMU IPOOSMHU.

Apudmernueckue JeHCTBUS C IPOOHBIMU YHCIAMU.

Cnocobvl payuonanuzayuu 8bIYUCIEHUL U UX NPUMEHeHUe NPU 8bINOIHEeHUU OelCmEUI.

JecsiTHYHBIE IPOOH

Llenas u npoOHas yactu aecatuyHou Apodu. [IpeodpazoBanue necATUUHBIX OpoOeil B 0OBIKHOBEHHBIE.
CpaBHeHue JecATUUHBIX Apooeil. CiokeHue U BBIYMTAHHUE AECSITUYHBIX po0ei. OKpyrieHue NecATUUYHbIX
npoOeil. YMHOXXEHHE M JIeJICHUE JeCATHUYHBIX ApoOeit. [lpeobpazosanue 00bIKHOBEHHbIX Opobell 6
Odecsaimuunble Opoou. Koneunvle u beckoneunvie decsimuunvie Opoou.

OTHomIeHHE ABYX YHCeJ

Macmrab Ha mmaHe u kapre. Ilponmopruu. CBoiicTBa mnpomopiuii, NpUMEHEHHE MPONOPLUUNA U
OTHOLLIEHUH MPH PELICHUH 3a/1a4.

CpenHee apupmeTnyeckoe ynces

Cpennee apudmernyeckoe aAByx uucen. M3o0pakeHue cpenHero apupMeTHdyeckoro ABYX YHCEN Ha
YUCJIOBOU MpsAMOU. PelieHne npakTHUecKuX 3aad ¢ MPUMEHEHUEM CpelHero apudmernyeckoro. Cpeduee
apugmemuueckoe HeCKOIbKUX YUCEIL.

IIpoueHTsI

[TonsiTue nponeHTa. Beruncienre NpoLUeHTOB OT YKCia U YKCTa [0 U3BECTHOMY MPOLEHTY, BBIPAKEHUE
OTHOIIIEHHUS B MPOIEHTaX. PellleHrne HeCI0KHBIX MPAKTUYECKUX 3a7a4 C IPOIICHTaMH.

JAunarpamMmbl

CronGuatbie W KpyroBble auarpamMmbl. M3pieuenue wuHpopManuu w3 Auarpamm. Hszoopasicenue
oUazpamm no 4ucio8blM OAHHbLIM.

PanuonanbHbIe ynciIa

IHonoxxuTeNbHBIE M OTPHLATEIbHBIC YHCJIA

N3o00pakeHne 4ncen Ha YHUCIOBOM (KoopawHaTHOW) mpsiMod. CpaBHeHume uucen. Mopaynab dYucia,
reOMETpUYECKasl MHTEpIpeTanuss MoIyJs uucia. J(eWcTBUS C TOJIOKUTENbHBIMH W OTPULATEIbHBIMU
yyucliaMid. MHOXECTBO LENbIX YUCEIL.

IlonsiTe 0 pauMOHATBLHOM uMcie. [lepsuunoe npeocmasgieHue 0 MHOICECmEe PayuoHAIbHbIX YUCE]L.
JleficTBHs ¢ paMOHAIBHBIMUA YUCIIAMM.

Pelnenue TeKCTOBBIX 33124



EauHunbl u3MepeHuii: JIMHBI, JI0Maau, o0beMa, MacChl, BpEMEHHU, CKOPOCTH. 3aBUCHMOCTH MEXIY
€IUHULAMHA M3MEpPEHUsl KaXXIOW BEJIIMYMHBI. 3aBUCUMOCTH MEXAY BEJIMYMHAMU: CKOPOCTh, BpEM,
paccTosiHue; TPOU3BOIUTEILHOCTD, BpeMsi, paboTa; IleHa, KOJIMYeCTBO, CTOMMOCTD.

3anauyu Ha Bce apudMeTHYecKe NeiCTBUSA

Pemenne TeKCTOBBIX 3amauy apudMeTHuecKuM crocoOoM. Mcnonbp3oBaHue TaOHIl, CXEeM, YepTexei,
JPYTUX CPEJCTB MIPEACTABICHUS JAHHBIX IIPU PELICHUU 331a4H.

3anaum HA IBUKeHHUE, pa00Ty M MOKYNKHU

Pemrenne HecnmokHBIX 3a7ad  Ha JBWKEHHE B IIPOTHUBOIIOJIOXHBIX HAINPABIECHUAX, B OJHOM
HaIlpaBJICHUH, IBWKEHHE IO PEKe M0 TEYCHUIO U MPOTUB Te€UeHUs. Pemenne 3a1a4 Ha COBMECTHYIO paboTy.
[Ipumenenue apoOeit pu pelieHruHy 3a/1a4.

3agaum HA YaCTH, 10, TPOLEHTHI

Pemenne 3a1a4 Ha HaXOXKJIEHWE YAaCTH YUCIA M YMCIIA [0 €ro 4acTu. PemeHue 3aiay Ha MPOLIEHTHI U
nosin. [IpuMeHenne nponopuuii Ipyu peleHuu 3a1ay.

Jlornueckue 3agauu

Perienne HECTOKHBIX JTOTHYECKHX 3a/1a4. Peuenue 102uieckux 3a0ay ¢ noMowbo epagos, maobauy.

OcHoBHbIE MeTO/IbI pellleHUs] TEKCTOBBIX 3a7a4: apudMeTHUECKHi, epedop BapHaHTOB.

Harasanas reomerpust

Qurypsl B OKpykarolieM wmupe. Harnsanele mnpeacraBieHusi o (urypax Ha IUIOCKOCTH: MpsimMas,
OTpE30K, JydY, Yroj, JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KpYyr. YeThlpeXyroibHUK, IPSIMOYTOJIbHUK,
KBazpar. TpeyrojabHUK, 6udbl mpey20ibHuKos. Illpasunvhvie mHozoyzonrvhuxu. V300paxxeHHEe OCHOBHBIX
reOMETpUUECKUX GUryp. B3zaumHoe pacnonodceHue 08YX NpAMbIX, O08YX OKPYICHOCMEU, NPAMOU U
okpysicHocmu. JlnnHa oTpe3ka, JoMaHoW. EaumHuiel m3MmepeHus AuHbL. [locTpoeHne oTpe3ka 3agaHHOU
JuinHbL. Bunsl yrinos. ['pagycHas Mepa yria. M3smepenne u nocTpoeHue yriioB ¢ IOMOIIBIO TPaHCIIOPTHPA.

[Tepumerp mHoroyronbHuka. [loHstre miomanu GuUrypsl; eIUHUALBI U3MepeHus riomiaau. [lnomans
NpsSMOYTOJIbHUKA, KBajparta. lIpuOmmkeHHOe u3MepeHue Iuomaan Quryp Ha Kierdaroi Oymare.
Pasnosgenuxue guzypul.

Harnsabie npencTaBieHus 0 IPOCTPAHCTBEHHBIX (PUrypax: KyO, mapaiiesenurei, mpu3Ma, mupaMua,
map, cdepa, koHyc, uwiIHHIAp. M300paxeHre MNPOCTPAHCTBEHHBIX Guryp. [llpumepst ceueruil.
Mmnozoepannuku. Ilpasunvnvle mHozocpanHuku. llpumepbl pa3BEpTOK MHOTIOIPAHHUKOB, LWIMHIApA U
KOHYCca.

[TonsiTre o6beMa; eMHUALIBI 00beMa. OOBEM IPSIMOYTOJIEHOTO TIapaslIeyIeIHIe a, Kyoa.

[Tonstne o paBeHctBe ¢uryp. lLleHTpanbHas, oceBas U 3epkaivbHas cuMmMmeTpun. M3o0pakeHue
CUMMETPUYHBIX QUTYP.

Permenne nmpakTu4yeckux 3aaad ¢ IPUMEHEHHUEM IPOCTEHIIINX CBOUCTB (QUTYD.

HUcTopusi MaTeMaTUKHU

Tosenenue yugp, 6yxs, uepoenughos 6 npoyecce cuema u pacnpeoeieHus npooykmog Ha [[pesHem
Bruosxcnem Bocmorxe. Ceazw ¢ Heonumuueckoii pegontoyueil.

Pooicoenue wecmudecsamepuunoii cucmemol cuucienus. Ilosenenue decamuunoil 3anucu ducei.

Poowcoenue u pazsumue apugpmemuxu namypanvuvix yucen. HOK, HOJ, npocmvie yucna. Pewemo
Opamocghena.

llosenenue myns u ompuyamenvuvlx ducen 6 mamemamuxe opesHocmu. Ponv Juoganma. Ilouemy

(~1)(=1)=+17
Jlpobu 6 Basunone, Eeunme, Pume. Omkpvimue Oecamuunvix opoobeti. CmapunHvle cucmemvl Mep.
Hecsimuunvie Opobu u mempuueckas cucmema mep. JI. Maenuyxuil.

Conep:xanue Kypca MaTeMaTHKH B 7-9 KJ1accax

Anreopa

Yucaa

PaunonajabHbie yucaa

MHokecTBO palMoHaNbHBIX Yrcel. CpaBHEHHE pallMOHANBHBIX yucel. J[elcTBUS ¢ pallMOHATBHBIMU
yuciamu. [lpedcmasienue payuoHaibHo20 YUCIAd 0eCAMUdHOU Opoobio.

HppanuoHajbHble YHCIA

[TonsiTHE WppaMOHAIBHOTO YUCIa. Pacro3HaBaHue HppaMOHAIBHBIX Yrcel. [IpuMepsl ToKa3aTebCTB

B anrebpe. MppannoHanbHOCTh Yncia \/E . [Ipumenenue B reomerpuu. CpasHenue uppayuoHaIbHblX YUCEl.
Mmuoowcecmeo delicmeumenvbHblx Yucel.
ToxkaecTBeHHbIE IPe0OPa30BaAHUSA



YncioBble 1 OyKBEHHbIE BbIPAKEHUS

Bripaxkenue ¢ nepeMeHHoON. 3HaueHue BbipaxkeHus. [loicTaHOBKa BBIpAXKEHU BMECTO TEPEMEHHBIX.

Lenbie BoIpaxeHUs

CreneHb ¢ HaTypaJIbHBIM TIOKaszaTelieM M ee cBoicTBa. [IpeoOpa3zoBaHusi BBIPAKEHHM, COJEpIKAIINX
CTEINEHU C HATypaJIbHBIM MOKA3aTEIEM.

OpnouneHn, MHorowieH. JlelicTBUS € OJHOWIEHAMM W MHOTOYJIeHaMH (CJIOKEHHE, BbIUMTAHUE,
yMHOXeHHE). DOpMyIbl COKPAIIEHHOTO0 YMHOXEHHUS: Pa3HOCTh KBaJAPAaTOB, KBAAPAaT CYMMBI U Pa3HOCTH.
PasznojkxeHne MHOroujeHa Ha MHOXXHUTEIU: BbIHECEHHWE OOLIEr0o MHOXUTENS 3a CKOOKH, 2pynnuposka,
npumenenue opmyn cokpaujeHHo2o YmHodceHus. Keaopammuwili mpexuneH, paznogicenue Keaopamuozo
mpexuyiena Ha MHONCUMEU.

JIpoOHO-panuOHAIbHbIE BHIPAKEHUS

Crenenp ¢ uenbiM TmokazaTteneM. I[IpeoOpazoBanue ApOOHO-IMHEHHBIX BBIPAXKEHUI: CIIOXKEHUE,
YMHOXXEHHUE, JeNeHue. Aneebpauveckas oOpobv. [lonycmumvle 3HAYeHUs NePEMEHHbIX 6 OpOOHO-
payuonanvusix evipadicenusx. Coxpawenue aneedpauveckux opooeu. Ilpusedenue aneeopauneckux opoodei K
obwemy 3namenamenio. [eticmeus ¢ anceopauyeckumu OpooOAMU: CIONHCEHUe, BblUUMAHUe, VMHONCEHUE,
oenienue, 86036e0eHuUe 6 CIMEeNeHb.

Ilpeobpazosanue svipasicenuil, cOOEPHCauux 3HaK MOOYJIA.

KBaaparnblie kopHu

Apudmernueckuil kBajapaTHbIl KopeHb. IIpeoOpazoBaHue BbIpak€HUM, COAEpXKALIUX KBaJpaTHbIE
KOPHH: YMHOKEHUE, JIeJICHUE, BRIHECEHUE MHOKUTEISI U3-T10]1 3HAaKa KOPHS, GHeCeHue MHOdCUmens noo 3HaK
KODHSL.

YpaBHeHUs] M HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCcTBO. CBOICTBA YMCIIOBBIX paBEHCTB. PaBEHCTBO ¢ mepeMEeHHOM.

YpaBHeHus

[TonsiTue ypaBHEHUs U KOpHS ypaBHEeHHs. [Ipedcmasnenue o pagnocunrbHocmu ypasHenuu. Obaacmo
onpeoenenus ypasHerus (001acms 0ONYCMUMbBIX 3HAYEHUL NePEMEHHOT).

JIuHeliHOe ypaBHEHHE M €r0 KOPHHU

Pemenue nuHelHbIX ypaBHeHUN. Jlunetinoe ypasnenue ¢ napamempom. Konuuecmeo kophetl TuHelino2o
ypasHenus. Peulenue 1unelinblX YpasHeHull ¢ napamempom.

KBaapaTHoe ypaBHeHHE U €r0 KOPHH

KBanparuble ypaBHenus. Henonublie kBagpaTHbie ypaBHeHHs. JJMCKPUMUHAHT KBAJPaTHOTO ypaBHEHUSI.
®opmyna KOpHEH KBaapaTHOro ypaBHeHUs. Teopema Buema. Teopema, obpamnas meopeme Buema.
Pemenne kBaIpaTHBIX ypaBHEHUI:MCHOIb30BaHUE (OPMYNBI ISl HAXOXKACHUS KOpHEH, epaghuueckuti
MemooO pewieHus, pas3nodceHue HAa MHOMCUmenu, noobop KopHel ¢ UCNONb308aHuem meopemsvl Buema.
Konuuecmso xopmetl keadpamnoeo ypasHenus 6 3a8UCUMOCIU OM €20 Ouckpumuxnawma. bukeadpamuvie
ypasHenus. Ypasuenus, c6o0uMble K TUHEUHbIM U Keaopamuuim. Keaopamuule ypagnenus ¢ napamempom.

JIpoOHO-panMOHAIbHbIC YPABHECHUS

Pemenne npocremmx qpoOHO-THHEWHBIX YpaBHEHUN. Peuernue OpoOHO-payuoHaibHbiX YPAGHEHUII.

Memoowl pewienust ypasreHuii: Memoovl pa8HOCUILHBIX NPeoOPa308anUll, Memoo 3aMeHbl NepeMeHHOl,
epaghuueckuti memoo. Hcnonvzosanue ceoticms QyHKYull npu peuleHuu YpaeHeHUll.

Ipocmeiiwue uppayuonanvuvle ypasuenus suda | f (x) =a, \/f (x) = \/g (x) .

Ypasnenus euoa x"=a .Ypasnenusa 6 yenvix uucnax.

Cucrembl ypaBHeHUH

VYpaBHEHHE C OBYMs NEPEMEHHBIMH. JIMHEMHOE YypaBHEHHE C JBYMsS NEPEMEHHBIMU. [Ipsamasn Kax
epagpuueckasn uHmepnpemayus IUHEUHo20 yPasHeHus ¢ 08YMs NepeMeHHbIMU.

ITonsiTHe cucTeMbl ypaBHeHH. PellieHne cucteMbl ypaBHEHU.

MeToap! pelieHus: CUCTEM JIMHEHHBIX YpaBHEHUH C IByMs NEPEMEHHBIMU: epagdhuueckuii Memoo, Memoo
CI0JICeHUsL, METOJ] TIOJICTAHOBKH.

Cucmembol TUHEUHBIX YPABHEHULL C NAPAMEMPOM.

HepaBencrBa

Yucnossle HepaBeHCTBA. CBONCTBA YMCIOBBIX HEpAaBEHCTB. IIpoBepka cripaBeIIMBOCTH HEPABEHCTB NPU
3a/laHHBIX 3HAYEHUSIX TIePEMEHHBIX.

HepagenctBo ¢ nepemenHoit. CTporue u HecTporue HepaBeHCTBa. OQ0acmeb onpeoenenus Hepagencmed
(obnacmv 0onycmumvlx 3Ha4UeHUll nepemMeHHOl).




Peuienne nuHENHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u ezo pewenus. PeuwieHue K8aOpamHulX HEPABEHCME: UCHONb308AHUE
ceolicme u epaghuxka KeaopamuyHou QYHKYuU, Memoo UHMEepP8anos. 3anucv peuieHus K8aOpamHo2o
Hepagencmaa.

Pewenue yenvix u 0pooHo-payuonanbHblx HEPA8eHCcme MemoooOM UHMEPEALOS.

CucremMbl HEpaBeHCTB

CucreMbl HEpaBEHCTB C OJHOM IEepeMEHHOW. PerieHune cuUCTeEM HEpPaBEHCTB C OAHON IEPEMEHHOM:
JUHEHHBIX, Kéadpammubix. 300paxeHune pelieHuss CUCTEeMbl HEPaBEHCTB HAa YMCIOBOM MpsMoOil. 3amuch
peIIeHHs CUCTEMbI HEPABEHCTB.

DOyHKIUHA

IHousTue pyHkumuu

JlexapToBbl KOOpAMHATHI Ha MiIockocTu. DopmupoBaHue MPeACTaBICHUI O METAIIPEIMETHOM MOHSATUU
«koopauHaTel». CrocoObl 3amanusi (GYHKUMA: aHAIUTUYECKUW, rpaduueckuit, Tabmmunslii. [padpuk
byukun. [Ipumeps! GyHKIUH, TOTy4aeMbIX B IPOLECCE UCCIEAOBAHUS PA3IMYHbBIX PEaIbHBIX MPOIECCOB U
pemeHust 3agad. 3HayeHHe (GyHKUMM B Touke. CBOMCTBa (yHKUMH: 0OJIACTb OIpEesieHUsl, MHOXKECTBO
3HAYEHUH, HYIH, MIPOMEKYTKH 3HAKOIOCTOSHCTBA, YemHOCHb/HeuemHOCmb, TTPOMEXYTKA BO3pPACTaHUS U
yObIBaHUs1, HANOOJIbIlIEE ¥ HAMMEHbBIIee 3HaueHus. ViccnenoBanue GyHKIUM 110 ee rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno 3aoannvie ¢oynkyuu.

JIuneiinas pyHKUOus

CpoiictBa u rpaduk auHeHHOW (yHKIMHU. YTI0BOH Kod(p¢umeHT npsmoi. Pacmonoxkenue rpaduka
JUHEHHON (YHKIMH B 3aBUCHMOCTH OT €€ YIJIOBOTO Ko3(dduimenta u cBoOogHOrO wieHa. HaxoowoeHue
K03 puyuenmos aunetHou GyHKyuu no 3a0aHHLIM YCI0BUSM: NPOXOACOEHUe NPAMOU yepe3 08e MOUKU C
3a0aHHBIMU KOOPOUHAMAMU, NPOXOACOEHUE NPAMOLL Yepe3 OAHHYI0 MOYKY U NaAPaLlelbHOU OAHHOU NPAMOLL.

Keaaparuynas pyHkums

CaoiictBa u rTpaduk kBaapaTuuHoi ¢yHkiuu (napabona). Ilocmpoenue epaguxa KeaOpamuyHou
@yukyuu no moukam. Haxoxnenue Hynei KBaapaTHIHOW QYHKIIUH, MHOMCECMBA 3HAUEHULL, NPOMENHCYMKO8
3HAKONOCMOAHCMEA, NPOMENHCYMKOE8 MOHOMOHHOCTU.

OO0paTHasi NPONOPUUOHAIBLHOCTH

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

I'pagpuxu ¢ynxuyuii. Ilpeodpazosanue cpagurka ynxkyuu y = f(X) 0a2 nocmpoenus epaguros

@ynryuii 6uoda y — af (kx+b)+c -
Tpaduru it y =a s~y — Jxy =35, y- |
X+b

IHocnenoBaTeIbHOCTH M IPOTPECCHH

UucnoBast mocnefaoBaTelbHOCTh.  [IpuMepsl  YHCIOBBIX  MOCEAOBaTeNbHOCTEH. beckoHeuHbIe
MOCNIEIOBATENbHOCTU. ApupMeTHUeckas Mporpeccus W €€ CBOWCTBA. [ eomeTpuueckas MPOTPecCUs.
Dopmyna obwe2o dneHa u cymmuvl N Nepevix UleHO8 apu@Memuueckol U 2eoMempuieckol npocpeccu.
Cxoosawascs 2ceomempuieckas npocpeccusi.

Pemenne TeKCTOBBIX 3a/1a4

3agaun Ha Bce apuMeTHYECKHE AeHCTBUSA

Pemienne TexcToBBIX 3amad apudMeTHYecKUM crocoOom. Mcmonp3oBaHue TaOiMIl, CXEM, YepTEKEH,
JIPYTUX CPEJCTB MPEACTABICHUS JAHHBIX IPU PELICHUU 33]1a4H.

3agaum HA ABUKEeHUE, PA0OTYy M MOKYNKH

AHann3 BO3MOXHBIX CUTYyallui B3aHMHOTO PACTOJIOKEHUSI 0OBbEKTOB MPHU MX JIBHXKEHUH, COOTHOIICHUS
00BEMOB BBITIOTHSAEMBIX Pa0OT MTPU COBMECTHOM padoTe.

3agaum HA YaCTH, 10, TPOLEHTHI

Pemenuve 3a1au Ha HaXOXKJIEHWE YACTH YUCJIA M YMCIIA TI0 ero yacTu. Pemenue 3amay Ha MPOIECHTH U
nonu. [IpuMeHneHne nponopuuii Npu peleHnu 3aiay.

Jlornyeckue 3aa4u

Pemenune norndeckux 3anad. Peuterue 102uteckux 3a0a4 ¢ noMowbsto epaghos, maoauy.

OcHOBHBIE MeTO[bl PelleHUsl TEKCTOBBLIX 3ajay: apudMeTHUecKuil, ainreOpandeckuid, mepedop
BapHaHTOB. [lepsuunvie npedcmasieHusi o0 Opyeux Memooax peuieHus 3a0ad (ceomempuyeckue U
epaghuueckue memoowl).

CTaTuCcTHKA ¥ TeOpHUs BEPOSATHOCTEH



CraTucruka

Tabmmunoe u rpaduyueckoe MPEACTaBICHUE AAaHHBIX, CTOJIOUYAThIE W KPYTOBBIC AHArpaMMBbl, TpauKH,
NPUMEHEHHUE JIuarpaMM © TpaduKOB IS OMUCAHHS 3aBHUCHMOCTEH pealbHBIX BEIWYUH, W3BICUYCHUE
uHpopMaluu U3 Tabnuil, auarpaMMm u rpadukoB. OnucaTtenbHble CTATUCTUYECKUE MOKA3aTeIH YUCIOBBIX
Ha0OpOB: cpeaHee apupMeTHIECKoe, Meduara, HandoIbIIee U HaMMEHbIIIee 3HaYeHUsl. Mepbl pacCeMBaHMS:
pa3Max, oucnepcusi u CmaHoapmHoe OmKIOHeHUe.

CrnyuaiiHast ©3MEHUMBOCTb. MI3MEHUMBOCTD IIpU U3MEpEHUX. Pewaiowue npasuna. 3axonomepnocmu 6
USMEHYUBBIX BETUUUHAX.

Cayuaiinbie coObITHS

CrnyuaiiHple ONbBITHI (3KCHEPUMEHTHI), dJIEMEHTApHBIE CiaydaiHble coObITHsA (Mcxonabl). BepostHocTH
3JIEMEHTAPHBIX COOBITUI. COOBITHS B CIIy4allHBIX SKCIEPUMEHTAX U OJIAarOMPHUSATCTBYIOIINE 3JIEMEHTAPHbIC
coObITusl. BeposiTHOCTH ciy4yailHbIX cOOBITUH. ONBITHI C PaBHOBO3MOKHBIMH 3JI€MEHTAPHBIMU COOBITHUSIMHU.
Knaccuyeckne BEpOSTHOCTHBIE OMBITHI C MUCIOJIB30BAHUEM MOHET, KYOMKOB. [Ipedcmasnenue codvimuil ¢
nomowvbto ouazpamm unepa. IIpomueononodcuvle cobvimus, 00veOuHeHue u nepeceyexue CcoObLIMULL
Ilpasuno cnoocenusi seposmuocmeun. Cnyuaunwii evloop. Ilpedcmasnenue skcnepumenma 6 ude oepesd.
Hezasucumvie cobvimus. YmuooiceHue eeposimuHocmell Hezasucumvlx cobvimuii. Ilociedosamenvhvie
Hezasucumvle ucnvimanus. [IpeacraBneHne o He3aBUCUMBIX COOBITUSX B )KU3HU.

Dnemenmol KOMOUHAMOPUKU

Ipasuno ymuoowcenus, nepecmanoéxu, paxmopuan uucina. Couemanuss u uucino covemanuti. Popmyna
yucna covemanuui. Tpeyeonouux Ilackansa. Onvimsl ¢ 60ILWUM YUCIOM PABHOBOZMONCHBIX IJIEMEHMAPHBIX
cobvimuil. Beiuucienue 6epossmuocmell 8 ONbIMAax ¢ NpUMeHeHuem KOMOUHamopHwix gopmyn. Mcnvimanus
bepuynnu. Ycnex u neyoaua. Beposmuocmu cobvimuii 6 cepuu ucnvimanuii beprynnu.

Cnyuaiinvle geuyuHbl

3nakomcmeo co CAyuauHbiMU 8eIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEMHbIX CIYYAUHBIX GeNUYUH.
Pacnpeoenenue seposmnocmeii. Mamemamuueckoe oxcuoanue. Ceoticmea Mamemamuyecko20 OHCUOAHUS.
Ilonamue o 3axone 6onvuux uucen. Hsmepenue eeposmuocmei. lIpumenenue 3axKoHa OOnbUWUX yucel 8
COYUONIO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUYU, 0becneyeHuU 6e30NACHOCMU HACeNeHUs 8 YPe38bIYAlIHbIX
cumyayusix.

I'eomerpus

I'eomerpuueckue purypsi

@urypsl B reOMeTPHH H B OKPYKaloLeM MHpe

['eomeTpuueckas ¢urypa. DopMupoBaHue MPEICTABICHUA O METAIIPEIMETHOM MOHSATHH «DUTYpay.

Touka, TuHUSA, OTPE3OK, MpsMas, Jyd, JJOMaHas, MJIOCKOCTb, Yroj, OMCCEKTpuca yrjia U ee CBOICTBa,
BU/IbI YIJIOB, MHOT'OYT'OJIbHUKH, KPYT.

OceBas cummerpusi reomeTpuyeckux guryp. LlenTpanbHas ciMMeTpHsi TeOMETPUUECKUX (Uryp.

MHOroyroJbHuKH

MHOroyrojapHuK, €ro 3JIEMEHThl U €ro CBOMCTBa. Pacrno3HaBaHME€ HEKOTOPBIX MHOTOYTIOJIbHUKOB.
Buinyknvie u negvinyknvie mnozoyzonvnuxu. IIlpaBuiibHbIE MHOTOYTOJIbHUKH.

TpeyronbHuku. BeicoTa, menuana, OucceKkTpuca, CpeqHss JUHHUS TpeyrosibHHKa. PaBHOOeIpeHHbII
TPEYroOJIbHUK, €ro CBOMCTBA W IpPU3HAKU. PaBHOCTOpOHHUN  TpeyroiabHUK. [IpAMOYyronbHbIi,
OCTPOYTOJIbHBIM, TYNOYTOJBHBIA  TPEYrOJbHHKM. BHemHue yrisl TpeyrosbHUKa. HepaBeHCTBO
TPEYroJIbHUKA.

UYersipexyronpHuku. [lapamienorpamMm, pom0, IpsMOYTOJIbHUK, KBaJapaT, Tpaneuus, paBHOOEIpeHHas
Tpaneuus. CBOHCTBA U MPU3HAKH Mapajiesiorpamma, pom0a, mpsiMOyroJbHUKa, KBaapara.

OKpYyKHOCTB, KPYI

OKpyXHOCTb, KpPYI, UX 3JIEMEHTHl M CBOMCTBA; LIEHTpaJbHble M BIUCaHHbIE yribl. KacarenbHas u
cekywjasi K OKPY)XHOCTH, ux ceouicmea. BrucaHHblE U ONHMCAHHBIE OKPYKHOCTU IJII TPEYTrOJbHHUKOB,
Yemuvipexy201bHUKO8, NPABUTLHBIX MHO20Y20IbHUKOE.

I'eomerpnueckue Gurypsl B npocTpaHcTBe (00beMHbIE TeJIa)

MHnozozpannuk u e2o snemenmul. Hazeanus MHO20CPAHHUKOS C PA3HLIM NOJOJNCEHUEM U KOIUYECHBOM
epanerti. llepBuuHble MpEACTaBIEHUS O MHUpaMUAE, MapajieNenuiene, npusme, cpepe, mape, UUIUHAPE,
KOHYCE, MX JIEMEHTaX U MPOCTEHIINX CBOWCTBAX.

OTHOmIEeHUs

PasencrBo puryp

CBoiiCcTBa paBHBIX TPEYrOJBbHUKOB. [ [pU3HaKku paBeHCTBA TPEYTOJIbHUKOB.

[apanneJbHOCTH NMPAMBIX



[Tpu3Haku U CBOMCTBA MapaUICNbHBIX NPAMBIX. Akcuoma napaniervHocmu Eexnuoa. Teopema Daneca.

IlepnenauKyasipHbIe NPSIMbIeE

ITpsimoii yron. Ilepnenpukynap k npsimoil. Haxnonnas, npoekuusi. CepeIMHHBIN NEPIEHAUKYIAP K
otpesky. Ceoticmea u npusHaKu nepneHOUK)IsPHOCMU.

Ilooooue

Ilponopyuonanvrvle ompesxu, noooodue guzyp. Ilooodbnvie mpeyeonvruku. Ilpuznaku noooous.

B3anmMHoe pacnosio:keHue psiMON U OKPY>KHOCTH, 08YX OKPYIHCHOCHEU.

H3MepeHusi 1 BbIYMCIeHUSA

Beanunnbl

[Tonstue Benuuuubl. JnuHa. W3mepenue nnmuHbl. EnuHunel usmepenus maiuHbl. Benuuuna yria.
I'panycnas mepa yria.

[TonsiTie 0 TuIOIAAM TIOCKOM (GUTYpHI U €€ cBoiicTBax. M3mepenue miiomanei. EquHuiie namepeHus
IUIOUIA/IH.

[IpencraBienue 06 oobeMe u ero cBoicTBax. M3mepenue oobema. Enunuiibl usmepenus 00beMoB.

HN3mepeHus u BbIYMCICHUS

WHCTpyMEHTBI Ui U3MEPEHUN U MOCTPOCHH; U3MEPEHUE U BBIYHCICHUE YIJIOB, JUIMH (PaccTOSHU),
wiomaae. TpuroHomerpuueckue (YHKIMM OCTPOrO yrja B  OPSIMOYTOJIBHOM  TPEYTOJbHUKE
Tpuconomempuueckue yukyuu myno2o yzna. BelauciieHue 3J€MEHTOB TPEYTOJIbHUKOB C MCIOJIB30BaHUEM
TPUTOHOMETPUUECKUX COOTHOLIEHUH. POpMyJIbI IIOMAAN TPEYTroJbHUKA, TapaJuIeIorpaMMa U €ro YaCTHBIX
BUJIOB, (POPMYJIBI JUIMHBI OKPYKHOCTH U IuIomIaau kpyra. CpaBHeHHE U BbIUHcIeHUE Tuiomaneii. Teopema
[Mudaropa. Teopema cunycos. Teopema kocunycos.

Paccrosinus

Paccrosiane Mexty Toukamu. PaccTosiHue oT Touku 10 npsMon. Paccmosnue mexcoy ucypamu.

I'eomeTpuyeckune NOCTPOEHHU

["'eomeTpryeckue NOoCTpOEHUS AJIsl WILTIOCTPALIMK CBOMCTB F€OMETPUUECKUX (QUTYD.

WHCTpyMEHTBI ISl TOCTPOCHUMN: IIUPKYIIb, IMHEHKA, YTOIbHUK. [Ipocmetiuiue nocmpoeHus yupkyiem u
JIUHEUKOUL: NOCMPOeHUue DUCCeKMPUCHL Yid, NePREeHOUKYIAPA K NPAMOU, Y2id, PA6HO20 OaGHHOMY,

Ilocmpoenue mpey2onvHUKO8 NO MpeMm CIMOPOHAM, 08YM CMOPOHAM U Y2ly MeXHCOY HUMU, CIMOPOHE U
08YM NPUNEAHCAWYUM K Hell Y2NdM.

enenue ompesxa 8 0aHHOM OMHOUWEHUL.

I'eomeTpuueckne npeodpazoBaHus

IIpeodpa3zoBanus

[TonsstTue mnpeobOpazoBanus. IlpeacraBieHne o0 MeTaIpPEeIMETHOM TMOHATHU <«IIPeOOpa3OBaHUE.
Tlooobue.

JBuKeHust

OceBast 1 LEHTpaJIbHAsi CUMMETPHSL, n0BOpOmM U napaiieibHuli neperoc. Kombunayuu osusicenuii na
NIIOCKOCMU U UX C8OUCMEA.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

BekTops!

[TonsTe BekTOpa, ACWCTBUA HAaJ BEKTOpPaMH, HCIONH30BAHHE BEKTOPOB B (U3HKE, paziodiceHue
geKxmopa Ha cocmasusaouue, CKausipHoe npou3geoeHue.

Koopannartsl

OCHOBHBIE TOHATHS, KOOPOUHAMbL 8eKMOPA, PACCMOsiHUe Mexcdy moukamu. Koopounamul cepeounvl
ompeska. Ypasnenus gueyp.

Ipumenenue sekmopos u KoopouHam 05l peulenusi NPOCMeUUx 2e0Mempudeckux 3a0au.

Hcropus MaTeMaTHKHU

Bosnuknoeenue mamemamuxu xaxk Hayku, smansl ee pazeumus. OCHO8Hble pazoenbl MAmeMamuru.
Buvioarowuecs mamemamukuy u ux 6K1ao 6 pazeumue HayKu.

beckoneunocmo mmuoocecmea npocmeix uucen. Hucina u oaunel ompesrkos. Payuonanvuvle uucna.
Tlompebnocmo 6 uppayuonanvnvix uucrax. Lllxona [ugpazopa

3apoorcoenue anceopvl 6 neopax apugmemuru. An-Xopesmu. Poowcoenue OykeeHHOU cumeonuxu. I1.
@Qepma, @. Buem, P. [lexapm. Hcmopus eonpoca o HaxodxicoeHuu ¢opmyn KOpHel ancedpaudecKux
ypaeuenuli cmeneteti, oonvuux wemvipex. H. Tapmanws, [oc. Kapoano, HX. Abens, O. I'anya.

Tlossnenue memooa KOoOpouHam, NO38ONAIOUE20 NEPeBoOUmMb 2eoMempuieckue 00beKmbvl HA A3bIK
aneebpul. llosenenue epagurxos ¢ynkyui. P. [exapm, II. @epma. I[lpumepvl paziuuuvix cucmem
KOOPOUHAm.



3aoaua Jleonapoo Ilusanckozo (@ubonauyu) o kpoauxax, uucia Pubonayuu. 3adauva o WaAXMamHoU
o0ocke. CX00uMOCmy 2e0MempudecKoll npozpeccuu.

Hcmoku meopuu eeposmuocmeii: cmpaxosoe Oeno, azapmuvle uepwl. I1. Depma, b.Ilackans, .
bepuynnu, A.H.Koamoeopos.

Om 3emnedenus k eeomempuu. Ilugpazop u eco wxonra. @anec, Apxumeo. Ilnamon u Apucmomens.
Ilocmpoenue npasunvuvix MHO20y201bHUKO8. Tpuccekyus yena. Keaopamypa kpyea. Yoeoenue kyba.
HUcemopus wucna w. 3onomoe ceuenue. «Hauana» Eexnuoa. JI Diinep, H.U.Jlobauesckuii. Ucmopus namozo
nocmynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCIU OKPYIHCAIOWE20 MUpPQ.

Acmponomus u eceomempusi. Ymo u kax y3uanu Anaxcaeop, Ipamocghen u Apucmapx o pasmepax Jlymet,
3emnu u Connya. Paccmosinus om 3emau 0o Jlyner u Connya. Msmepenue paccmosinus om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazsumuu mamemamuxu: JI. Duinep. H.U. Jlobauesckuil, 11.J1. Yeoviues, C.
Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wixona mamemamuyeckux u HagueayKux Hayx, pazeumiue
poccutickoeo ¢proma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenowuu.

TemaTn4eckoe IJIAHUPOBAHHE

5 kaacc
Ne KomnyectBo | B Tom uncie
Pasznensl u TeMbl
ILII 4acoB KOHTPOJIBHBIX paboT
1. [ToBTOpEHME 4 1
2. HatypanbHble uncia u mKaibl 15 1
3. CrnoskeHue ¥ BRIUMTAHNUE HATYPATbHBIX YHCET 23 2
4. YMHOK€EHUE U JIeJIeHHE HAaTypaJIbHbIX YUCEIl 27 2
5. [Tnomaau u 00bEMBI 16 1
6. OOBIKHOBEHHBIE IPOOH 29 2
7 Hecstuunbie qpodu. CroskeHHe U BBIYUTAHUE JECATUIHBIX 18 1
' apo0eit
8. YMHOKEHUE U IeJICHHE JeCSITUUHBIX Apobei 32 2
9. WHcTpyMEeHTHI AJ1 BBIUUCICHUM U M3MEpeHH 20 2
10. | Pemenne koMOMHATOPHBIX 3a]1a4. 7 -
11. | IloBropenwme. Pemenne 3amaq 19 1
Bcero 210 15
HaumenoBanue Koauuect
pa3aesioB U TeM Kparwkoe conepuannue BO YacoB
JleicTBHSI ¢ MHOTO3HAYHBIMU YnciIaMU. YucaoBble U OyKBEHHBIE 4
IoBTOpEHHE BbIpa)Ke€HHUs. JIeMCTBHS C BEJIMUNHAMU.
YpaBHeHus.
Harypaabhble HartypanpHOoe YMCIO, MHOXECTBO HATYpPaJbHBIX YHCEN H €ro 15
YHCJIa M IIKAJIbI CBOMCTBA, M300paKCHUE HATYPATBHBIX YHCE]T TOYKAMHU Ha YHCIIOBOMN
npsiMoii. Vicronb30BaHre CBOMCTB HATYPaTbHBIX YHCET MPU PEIICHUN
3amad. Pazmuume Mexnay mudpoit u umciaom. [lo3unmonHas 3amuck
HATypaJIbHOTO 4YHCJa, TMOMECTHOE 3HAa4YeHHe IUQpPBI, pa3psasl U
KJIACCBhI, COOTHOIIIGHWE MEXAY JBYMS COCCIHHMH Pa3psIHBIMU
€IMHUIIAMHU, YTEHUE W 3alHCh HATypallbHbIX Yucel. HeoOxommmocTh
okpyriieHus. [IpaBuiIo OKpYIJIEHHsS HATYpadbHBIX 4ucell. DuUrypsl B
OKpyXarlieM wmupe. Harmsanele mpenctaBieHuss o ¢Qurypax Ha
TJIOCKOCTH: TIpsIMasi, OTPE30K, JIyd, yroJ, JOMaHas, MHOTOYTOJbHUK,




OKPY’KHOCTb, Kpyr. YeTbIpexXyrojbHUK, NPSMOYIOJIbHHUK, KBaaparT.
TpeyronbHUK, 6udbl mpeyeonvHukos. JlnmuHa OTpe3ka, JOMaHOM.
Enununel usmepenus jummHsbl. [locTpoeHne oTpe3ka 3aaHHOW JUIMHBL.
IlonsiTE O CpaBHEHUU 4YHCEN, CPABHECHHE HATypaJbHBIX YUCEN APYT C
IpyroM W C HyJeM, MaTeMaTH4ecKas 3aluCh CPaBHEHHH, CHOCOOBI
CpaBHEHMsI uucel. Mcmopus mamemamuku: noseieHue yugp, OyKe,
uepoznugos 6 npoyecce cuema. Mcmopus mamemamuxu: poxcoeHue
wecmuoecamepuunol cucmemvl cuucnenus. llosenrenue oecamuunoi
3anucu yucei

JlelicTBus ¢
HATYPAJIbHBIMH
qyucJIaMu

CrnoxeHne U BBIYMTAHUE, KOMIIOHEHTBI CJIOXKEHUS U BBIYMTAHUS,
CBSI3b MEXIY HHMH, HAaXOXKJIEHHE CYMMBl U Pa3HOCTH, M3MEHEHHE
CYMMBl M Ppa3HOCTH IpPU H3MEHEHMHM KOMIIOHEHTOB CIIOXKCHMS U
BBIUYUTAHUS.

VYMHOXEHHE U JeJeHHE, KOMIIOHEHThl YMHOXXEHUS U JEJEeHHS,
CBSI3b MEXIY HHMMH, YMHOXCHHE M CJIOKEHHUE B CTOJOUWK, AEJICHHE
YroJIKOM, IIPOBEpKa pe3ysbTaTa C MOMOILBIO MPUKUAKK U 0OpaTHOro
JEUCTBUA.

[lepemecTuTeNnbHBI M COYETATENbHBIM 3aKOHBI CIOXKEHUS U
YMHOXXEHUSI, PaCIpPENCIUTEIbHBIA 3aKOH YMHOXXEHHS OTHOCHUTEIBHO
CIIOKEHUSI, 000CHOBAHUE ANICOPUMMOSE 8bINOIHEHU aAPUPMEMUYECKUX
Oeticmeuti. 3amuch 4YHUClIa B BHUJE CYMMbl DPa3psiIHbIX CJaraeéMsiXx,
NOPSZOK  BBINOJIHEHUS JEHCTBUH B  BBIPAKEHUSX, COJEpKalUX
CTETIeHb, BBIUMCIICHUE 3HAYCHUN BBIPAKCHHM, COACPIKAIINX CTETICHb.
YucnoBoe BbIpa)K€HHME U €ro 3HAYCHHE, MOPAIOK BBITOJHEHUS
JEUCTBHMN.

JleneHue ¢ OCTaTKOM Ha MHOXXECTBE HATYpaJbHBIX YHCEII,
ceolicmea Oenenus ¢ ocmamkom. IIpakTuueckue 3a1auu Ha JETICHUE C
OCTaTKOM.

50

Inomaau n
00LeMbI

EnvHunel  w3MEpeHMid: JUIMHBI, IDIomaaw, oObemMa, MaccChl,
BPEMEHH, CKOPOCTU. 3aBHUCHUMOCTH MEXAY €IMHHUIAMU H3MEpPEHUs
KaKJIOW BEJIMYMHBL. 3aBUCUMOCTH MEXAY BEIUYMHAMHU: CKOPOCTb,
BpeMs, pPACCTOSHHE; NPOU3BOJMUTEILHOCTh, BpeMs, padoTa; IIeHa,
KOJNYECTBO, CTOUMOCTh [Tepumerp wmHOTOyrONBHUKA. [loHsTHE
wiomanad QUrypbl; eIUHHUIBI  HU3MepeHus rmiomanau. l[liomans
MPSIMOYTOJIbHUKA, KBajapaTa. [IpuOnmkeHHOe HW3MEpEeHHE IIIOMAIu
¢buryp Ha kneruaToit Oymare. Pagnosenuxue gueypbi.

Harnsiaasie nmpeacTaBieHus: o MPOCTPAHCTBEHHBIX (UTYpax: KyO,
napajuieJIenune;y

16

OO0LIKHOBEHHBIE
aApoou

Jlons, 4acTh, ApoOHOE YKcio, Apodb. [IpoOHoe YncIo Kak pe3yabTar
nenenus. IlpaBunbHblE M HENpaBWIbHBIE JpOOHM, CMeELIaHHas Ipo0b
(cMelIaHHOE YHCTIO).

3anuch HATypaJpbHOTO 4YHCla B BHIE JpoOM C 3aJaHHBIM
3HaMeHareseM, peodpazoBaHre CMELIaHHOM JpoOu B HENMPAaBUIbHYIO
IpoOb 1 HA0OOPOT.

[IpuBenenune npobeit k oOmemy 3HameHarento. CpaBHeHUE
OOBIKHOBEHHBIX Jpo0eii.

CrnoxxeHue W BblUMTaHUE OOBIKHOBEHHBIX ApoOed. YMHOXEHHE U
JieNieHne OOBIKHOBEHHBIX POOEH.

Apudmerndeckue 1EMUCTBUS CO CMEIIIAHHBIMU JIPOOSMH.

Apudmernueckue 1eHCTBHS ¢ APOOHBIMHU YUCIIAMHU.

29

JlecaTuuHbIE
apoou. leiictBus
¢ 1eCATUYHBIMU
ApOOAMH

Lenast u apoOHas yactu necatudHod apoou. [IpeoOpazoBanme
JECATUYHBIX JpoOeii B O0OBIKHOBeHHBIE. CpaBHEHHE JECATUUHBIX
npob6eii. CrnokeHnue M BBIYUTAHHUE ACCITHUYHBIX ApoOel. OxpyrieHue
JNECATUYHBIX ApoOel. YMHOXEHHE W JIEJCHHUE JECSITHYHBIX IPOOECH.
Cpennee apudmernueckoe AByX uuceln. Perenne npakTHYecKux 3a1a4d
Cc MIPUMEHEHUEM CpETHETO apruMeTUIECKOTO0. Cpeonee

50




apugmemuueckoe Heckonbkux uucen. /poou e Basunone, Ecunme,
Pume. Omkpoimue decsimuunvix Opodei. CmapunHvle cucmemvl mep.
Jlecamuunvie Opodou u mempuuecxas cucmema mep. JI. Macnuyxuil.

HNHcTpyMeHTBI IlonsaTre mpoueHra. BeplunciaeHne IPOLEHTOB OT 4YMCIa M 4YHCIIA 20

JJISl BBIYUCJIEHHI | IO M3BECTHOMY IMPOILIEHTY, BBIPAKEHUE OTHOIICHHS B TMPOLIEHTaX.

U HM3MepeHuil Pemenne HECHOXKHBIX IPAKTUYECKUX 3aJad C  [POLECHTAMHU.
Cronbuarbie u KpyroBble nuarpammbl. M3BieueHue uHpOpMau U3
auarpamm. Mzoopasicenue ouazpamm no UUCLOBbIM OAHHbIM. BUIBI
yraoB. I'pagycHas mepa yria. V3MepeHue W HOCTPOEHHUE YIJIOB C
MTOMOIIBIO TPAHCIIOPTHUPA.

Pemenue Beenenue B BeposiTHOCTh. KpyroBeie nuarpammel. M3Bneuenue 7

KOMOMHATOPHBIX | nHpopManuu u3 auarpamm. JlocToBepHbIe, HEBO3MOXKHBIE U

3aja4. ciydaiinple coobiTusi. KomOnHaTOpHBIE 3a/1a4H.

IToBTOpEHUe. Harypanbnsle uncia. Mcrionb30BaHue CBOMCTB HATYPAIBHBIX YHACEI 19

Pemenne 3agau npu perieHuu 3aaad. OObIKHOBEHHBIE 1poOH. CrocoObI
palMOHANIN3ALUY BBIYMCICHUN U UX TPUMEHEHUE TIPU BBIMOJTHEHUHU
nevictuid. Jlecsatuunsie qpodu. [IpeoOpazoBanre 0OBIKHOBEHHBIX
npo0eit B fecsiTuyHble 1podu. I'eomerprudeckue GUrypsl u Tena

Hroro 210

6 knace
Ne
/I HanmenoBanue pas3zaeinos u tem Bcero gacos KonTponsHbIX padot
1. IloBTOpeHune 4 1
2. JlennMocCTh HaTypaibHBIX YUCEIN 20 1
3. OOBIKHOBEHHBIE APOOH 50 3
4. OTHoO1IEHUS, TPONIOPLMH, TPOLEHTHI 19 2
5. [{enbie yncna 35 1
6. PanmonayibHbIC YnCIia 41 2
7. Jlecatuunblie ApoOu 17 1
8. OOBIKHOBEHHBIE U IECITHYHbBIE APOOH 15 1
9. IToBTOpEHNE 7 1
Bcero 210 13
HanmeHnoBanme Koanuecr
Kparkoe cogepxxanue

pa3iesioB M TeM BO 4YaCOB
Harypanbaple uncna. JlelicTBuST ¢ OOBIKHOBEHHBIMH APOOSMH.
Brrunciienne BeIpaxeHus o AEHUCTBUSIM.

IHoBTOpEHUE 3
Pemenue 3amau Ha HaxoXAeHUE ApoOU OT YHcia M YHCIa MO ero
npoOu. 3a1aum Ha COBMECTHYIO paOOTy U Ha JBUIKEHUE.

CBoiicTBO nenMMoOCTH CyMMBI (pa3HocTH) Ha 4yHcio. llpusHaku

JleaumocThb nenumoct Ha 2, 3, 5, 9, 10. [lpusnaxku oenumocmu na 4, 6, 8, 11.

HATYPAJbHBIX Hokazamenvcmeo npusznaxkog oerumocmu. Pemenune mnpakrndeckux | 20

yuceJ 3a/la4 ¢ IPUMEHEHUEM MPU3HAKOB AenuMocTU. IIpocTsie 1 cocTaBHbBIE

qucia, peuemo Ipamocgena.




PaznoxeHne HaTYpalIbHOTO YMCIIa HA MHOXKUTEIH, PAa3JIOKEHHUE Ha
MPOCTBIE MHOXHTENH. Konuuecmgo Oerumeneil Hucid, aicopumm
PA3N0CEHUsL YUCAA HA NPOCMble MHONMCUMENU, OCHOBHASL meopemd
apugmemuxu. JlenuTenp W ero CBOWCTBa, OOUIWMH NETUTENh IBYX M
Oonee uucen, HaWOONBIIMN OOWIMI JENUTENb, B3AUMHO IPOCTHIC
qrcia, HaX0XKJIeHHe HauOoubero odmero aenurens. KpatHoe u ero
CBOMCTBa, 00IIee KpaTHOE JBYX M OoJiee 4ucel, HauMeHblee o0Iee
KpaTHOE, CIIOCOOBI HAaXOXKIEHHsS HAMMEHBIIErO OOIIEero KpaTHOTO.
HOK, HOJ[, npocmwie uucna. Pewwemo Opamocghena.

OOLIKHOBEHHEIE
apooun

3anuch HATypaJbHOTO 4YHCIa B BHJAEC JpoOM C  3aJaHHBIM
3HAMEHAaTeIeM, IPeoOpa3oBaHNe CMEIIAHHOW JPOOH B HEMPABUILHYIO
IpoOb U HaoO0poT. ApudmeTudyeckue IEHCTBHUS CO CMEIIAHHBIMHU
JPOOSIMHU.

Apudmerndeckue TUCTBUS C APOOHBIMH YHCIAMHU.

Cnocobvl  payuoHanuzayuu GbIYUCIEHUN U UX NPUMEHEeHUue npu
6bINOJIHEHUU OeUCMBUIL.

50

OTHoIIeHu,
NPONOPUHH,
NMPOIEHThI

Macmtabd Ha maHe u kapte. IIpomopruu. CBolicTBa MPOMOPIINN,
IIPUMEHEHHUE IIPONOPLUM M OTHOLIEHHWH IIPU PEIICHUM 3a4ad.
Pemenne 3a1a4 Ha HAXOXACHHUE YAaCTH YMCIA U YHUCIA IO €r0 YaCTH.
Pemenne 3anau Ha npoueHTsl U Aoau. [IpuMeHeHne nponopuuii mpu
pEelIeHNN 3aau.

19

Ieable yncaa

N300pakeHre 4Yuceal Ha YHUCIOBOW (KOOPIMHATHOH) MPSIMOA.
CpaBHenue umcen. Moayiab 9uclia, TEOMETPUYECKAs WHTEPIPETAIIHS
Monyasi yucia. JIeHCTBHSI C TMOJIOKUTEIBHBIMU M OTPHUIATEIHHBIMH
yucaamMd.  MHOXECTBO — WenbIX  uucen. [losgnenue Hyns u
ompuyamenvbHbiX yucen 8 mamemamuxe opeenocmu. Ponv /[uogpanma.
Houemy (-1)(-1)=+17

35

Panunonajnubie
qucJaa

llepeuunoe npeocmaenenue 0 MHOJCECMBE DAYUOHATLHBIX YUCE]L.
[lonatue panuoHanbHOro yucia. M3o0paxkeHue uyucesn TOYKAaMH Ha
KOOpAMHATHOM mpsAMoil. IIpoTuBononoxHele uncna. Monynps uucina,
reoMeTpuyeckas UHTepnperanus Moayns. CpaBHEHHE palliOHAIbHBIX
qyucen. ApuMeTHdeckue JeHCTBUS € PALMOHAIBHBIMH UHCIIAMHU,
cBoiicTBa apupmMerndyeckux naedcTBui. [Ipumepsl HCHOIB30BaHUS
KOOpAMHAT B peanpHOM mpakTuke. IIpsAMoyrosnbHas cucrema
KOOpPJUHAT Ha IUVIOCKOCTH.

KoopauHaTel TOYKM Ha IUIOCKOCTH, abcuucca M OpJUHATA.
IToctpoenue Touek u GUryp Ha KOOpAMHATHOMN IMJIOCKOCTH.

41

JlecaTuaHbIC
Apoou

IlentpanbHas, oceBas U 3epkanvbHas cuMMmeTpun. H3oOpakeHue
CUMMETPUYHBIX (UTYp. 3alauy Ha HaXOKJEHHE YHuclia OT MPOLeHTa U
IOpoIeHTa OT uucia. JlecaTuuHble ApoOM MPOM3BOJIBHOIO 3HAKA.
Pemenne npuMepoB Ha JAecATHYHBIE JPOOM MPOU3BOJILHOTO 3HAKA.
[Tpubnmxenue necsaTUUHBIX ApoOel ¢ HemocTarkoM. IIpubmkenue
JEeCATUYHBIX JpoOelt ¢ m30bITKOM. [IpubmkeHre CyMMBbl, pa3sHOCTH
nByx uyucen. [lpubnmkeHne mpousBeleHUs W YacTHOTO JBYX YHCEI.
VYdeHue o 1eCATUYHBIX Ipo0sIxX MarHuukoro.

17

OO0ObIKHOBEHHBbIE U
AecATHYHBIE 1podun

Pa3noxxeHne MOJOXKUTENbHON OOBIKHOBEHHOM IpoOM B KOHEYHYIO
necsaTuuHyro 1poOb. IlepeBoa OOBIKHOBEHHOH IpoOM B KOHEYHYIO
necaTuYHyr0  ApoOb.  CrmocoObl  pa3joKEeHHs  TOJOKHUTEIbHON
OOBIKHOBEHHOHW IpOOH B KOHEUHYIO JECATHYHYIO Tpo0b. beckoHeuHbie
MePUONYECKUE JACeCATHYHBIC IpoOu. [lepHoguvYHOCTD NEeCATHYHOTO
pa3nokeHusi OOBIKHOBEHHOW npoOu. Pemienue mnpuMepoB Ha
MEPUOIMYHOCTh JIECATUYHOTO PAa3JI0KEeHUs OOBIKHOBEHHOW JpOOH.
[TonsiTue wppanmoHanpHOro uucia. JlencrtBurenbHble yucna. lnuHa
oTpe3ka. TOYHOCTh M3MEpPEHHUs JUIMHBI OTpe3Ka. BeipakeHue IITUHBI
OTpe3Ka C OIpPENENICHHOW TOYHOCTBIO C HejocTtatkoMm. [lnuHa

15




okpyxkHocTH. [lmomans kpyra. HaxoxxneHue IUIMHBI OKPYKHOCTH M
mwiomaau kpyra. KoopauHatHas ock. B3auMHO 0JHO3HaYyHOE
COOTBETCTBUE MEXIY TOYKAMH OCH U JEHCTBUTEIBHBIMU YHUCIAMH.
[Toctpoenue Todek mno uX KoopauHataMm. [loHsATHE aEKapTOBOM
CHUCTEMBbl KOOpAMHAT Ha IUIOCKOCTH. [loHATHE KOOPAMHATHBIX
yerBepTeil. Koopaunatel Touek Ha miockoctu. [loctpoenue duryp
no koopauHatam. Cronbuateie amarpammbl. ['paduku. Iloctpoenue
cToNOuYaThIX AuarpaMMm M TpadukoB. 3aJaydl Ha COCTaBICHHE U
paspesanue ¢Quryp. Umcno Diinepa, paBHOE OTHOIICHHUIO JJIMHBI
OKPYKHOCTH K €€ JUaMeTpy.

IToBTOpEeHne Harypanbubie umcna. OObIKHOBEHHBIE ApoOH. JlecsTHUHBIE IPOOH.
Pammonansubie uymcna. CBoiicTBa ACHCTBUH C  pallMOHAJIbHBIMU 10
yucnamu. [Ipouents! u nponopuuu. YpasHeHue. KopeHb ypaBHEHUS.
Pemienue 3a1a4 Ha 4acTH, JOJH.

Hroro 210

7 kaacc, aareopa

Ne KomnuectBo B Tom uncne

Paznesnnl u TeMsl

.11 4acoB KOHTPOJIBHBIX PadoOT

1. JleiicTBUTENBHBIE YUCIIA. 24 1

2. OIHOYIEHBI U MHOTOWIEHEI. 29 1

3. DopMyIIbl COKPAILIEHHOTO YMHOXKEHUS 22 1

4, Anrebpanyeckue 1poou 16 1

5. CreneHs ¢ 1eNIbIM NTOKa3aTelieM 8 -

6. JInHeliHbIe ypaBHEHHUs C OJHUM HEU3BECTHBIM 7 -

7. CucTtembl TUHEHHBIX YpaBHEHUN 27 1

8. IToBTOpEHHE 7 1

9. Bcero 140 6

HaumenoBanue Koumnuecr
Kparkoe cogep:xkanue
pa3aeioB U TeM BO 4aCOB
OObIKHOBEHHbIE U JecsiTHUHble JapoOu. I[lomoxurenbHble U
IloBTOpPEHME oTpuuarenbHble uncna. IIpeoOpazoBanue BblpakeHuil. [ledicTBus c 3
JEHCTBUTEIbHBIMU YHCIIAMHU.
Harypanbhble uncna u 1eldcTBUS ¢ HUMH. Mcmopus mamemamuxu:

3apoxcoenue aneebpvl 6 neopax apugmemuxu. CTeNeHb YUCIHA.
Hcmopusa mamemamuku: ucmopus 6onpoca 0 HAX0MCOeHUU Gopmyn
KOpHell aneebpaudeckux ypasHeHuil, cmenenel, OONbUUX YemblpeXx.
CsoiictBa creneneil. [Ipocteie uncna. CoctaBHble uncna. Paznoxxenue
HaTypaJIbHBIX YMCEJ Ha IPOCThIE MHOXKUTENH. Pa3ioxkeHne cocTaBHBIX
qycell Ha MPOCThIe MHOKUTEIH.

JlelicTBUTEIbHBIE | MHOXECTBO pallMOHANBHBIX yucell. OObIKHOBEeHHBIE Apoou. KoHeuHbie 24

yHcaa. necsTuuHble 1poOu. PasznokeHrne oOBIKHOBEHHOM JpoOu B KOHEUHYIO

JeCITHUHYIO Ipo0b. AHnManus. [leproandeckue qecsTHUHbIe JPOOH.
[IpencraBienre  palMoOHAIBLHOTO  YHUCHA  JECATHYHON  APOOBIO.
JlecaTndyHOe pa3ioKeHUE palMOHAIbHbBIX YHCEI.

[TonsTne nppaunoHanbHOro 4ymucna. PacnosHaBanue UppalrOHAIBHBIX
quCell. Ilousatue JEUCTBUTEILHOTO qucIa. MHokecTBO
NEUCTBUTENbHBIX uucen. CpaBHEHUE JACHCTBUTENBHBIX  YHCEIL
OcCHOBHBIE CBOWCTBA JNEUCTBUTENBHBIX uucen. [Ipubmmkenus dmcra.




Jlinna otpeska. KoopaumnatHas oce. Hcmopusa mamemamuxu: An-
Xopesmu. I1. Depma, @.Buem, P./[lexapm.

OaHo4YJIeHBI "
MHOT'OYJICHBI.

UucnoBele © OyKBEHHBIC BbIpaKEHUs. PoxnaeHue OyKBEHHOU
CUMBOJIMUKU.Belpaxkenue ¢ nepeMeHHOM. Ilonstue opHOUsICHA.
HetictBus ¢ ognowieHamu. [Ipoussenenue ogqHouneHoB. CTaH1apTHBIN
Buj ogHouieHa. [1og00HbIE OJHOUYICHEI.

Ilonstne wmHOrouwsieHa. CBoiicTBA MHOIOYICHOB. MHOIOYJICHBI
cTaHAapTHOro BHAa. JleHCTBUS ¢ OAHOWIEHAMHU W MHOTOYWICHAMH.
CymMma M pa3HOCTh MHOTOWIEHOB. J[[eWCTBUA C OJHOWIEHAMU U
MHorowieHamu. IIpousBeneHne  OJHOUIEHA HA  MHOTOYIEH.
[IpousBenenne MHorowieHoB. Llensie  Bwlpaxenusi. Hcemopus
mamemamuxu: H.Tapmanvs, [[c.Kapoano, H.X Abenn, O.Ianya.
UucioBoe 3HaUE€HUE LIETIOTO BhIPAKEHUS.

ToX1E€CTBEHHOE PABEHCTBO 1IE€JIBIX YHCE.

29

DopmyJibl
COKPAIIIEHHOI0
YMHO:KEeHUsl

@opMyIIbI  COKPALICHHOTO YMHOXCHHS: KBaJpaT CyMMBbI, KBaJpar
pPa3HOCTH, Pa3HOCTh KBAJAPaTOB, CyMMa KyOOB, pa3HOCTh KyOOB, KyO
CYMMBI, Ky0 pa3HOCTH. Bwlzenenue monHoro kBaapara. [Ipumenenue
(bopMyT COKpALIEeHHOTO YMHOXEHHA. Pa3joxkeHune MHOTOWIeHa Ha
MHOXHUTEIH:  BBIHECEHHE  OOIIero  MHOXHTENIsS 3a  CKOOKH,
TPYNIUPOBKA, TPUMEHEHHE (OPMYJT COKPAIICHHOTO YMHOXCHHUSI.

22

Auredpanyeckue
apoou

[TonsTue 00 anreOpamdeckux ApoOsx. AlreOpandeckue IpoOu H
ux cBoiictBa. CokpamieHue anreOpamueckux apobeid. IlpuBenenue
anreOpandeckux JapoOeir k oOmemy 3HameHatenmto. JleHcTBus ¢
aIreOpanvdecKuMH  IPOOSMU: CIIO)KEHWE, BBIYMTAHHUE, YMHOXKEHUE,
JIeTICHHE, BO3BEJACHUE B CTCNCHb. PallMOHAIbHBIE BBIPAKEHHUS.
UncnoBoe 3HAYCHHE PAIMOHAIBLHOTO BBIPAKEHHUS. TOXKIESCTBEHHOE
PaABEHCTBO PAIlMOHAIBLHBIX BBIPAKCHUHN

16

CreneHp ¢ HeJbIM
noKasarteJjieM

IlousTe cCTEIEHM C IEIBIM IIOKa3aTCIIEM. CBOMCTBO CTCIICHU C
OCJIbIM ITIOKa3aTCICM. CTaH,I[apTHLIﬁ BHA 4YHCIIA. Hp606paSOBaHI/Ie
pallnOHaJIbHBIX BI)Ipa)KeHPIfI.

JInneiinbie
YPaBHEHUA C
OAHHUM
HEeN3BECTHBLIM

VYpaBHeHHE TMEpBOIl CTENEHW C OJHUM Heu3BecTHbIM. [loHsTHE
YpPaBHEHHsT W KOpHsA YypaBHEHHMs. JIMHEHHBIE YpaBHEHMS C OJHUM
Heus3BecTHbIM.  KonnuecTBO  KOpHEW — JIMHEHHOTO  YpaBHEHUSI.
VYpaBHeHHe C ABYMS HEW3BeCTHbIMHU. CHUCTEMBl YpaBHEHUN C IBYMs
HEU3BECTHBIMU. METOJbl PEIICHHUs] CUCTEM JIMHEWHBIX YPaBHEHUU C
ABYMA NEPEMCHHBIMHU. MGTOI[I)I PCIICHUA CUCTEM JIMHEWHBIX
ypaBHEHUH C JBYMsI TEPEMEHHBIMU: METOJ TOJICTaHOBKH, CIIOCOO
ypaBHUBaHHUS KOI(PPUIIMEHTOB, METOJ alreOpandecKkoro CIOKEHUS.
[IpencraBnenune 0 paBHOCHIBHOCTH YPABHEHUN U CUCTEM YpAaBHEHMIA.

CucreMnl
JIMHENHDBIX
YPaBHeHUil

TabnuuHoe U rpaduyeckoe MpeacTaBIeHUE TaHHBIX, CTOJI0YaThIE
U KPYroBble JHarpaMMmsbl, TrpaduKy, NPUMEHEHUE auarpaMMm H
rpa@uKoB JJii ONHUCAHUS 3aBHUCUMOCTEM pealbHBIX BEJIUYHH,
u3BjIedyeHne wuHpopManMM U3 TaONMI, JAMarpaMM U TpaQHKOB.
OnucarenpHble CTAaTUCTUYECKHE TOKa3aTeNd YHUCIOBBIX HAOOpOB:
cpeaHee apudmeruueckoe, meduana, HauOoOJbIIee U HaMMEHBIIEe
3Ha4eHus. Mepsl pacceuBaHUA: pa3sMax, OUCHepCUs U CMAHOAPMHOe
OMKJIOHEHUe.

CnydaiiHass W3MEHYMBOCTh. VI3MEHUMBOCTP NpH H3MEPEHUSIX.
Pewarowue npasuna. 3axonomepHocmu 8 USMEHYUBHIX BENUYUHAX .

27

IloBTOpPEHME

Harypanensle uucna. PanuonanbsHbele uncia. [IeHCTBHUTENBHBIE
yuciaa. CoBMecTHbIE JecTBUS ¢ JpoOsMH. ApHudMeTHdecKue
NercTBUs ¢ anredpanyeckumu ApoOsMu. OgHOWwIeHB. MHOTOUYJICHBI.
@opMynbl  COKpAILIEH-HOTO YMHOXEHMs. Anredpanyeckue IpoOH.
CreneHb C 11eTbIM NoKaszaresneM. JInHelHble ypaBHEeHUS.

Hrtoro

140




7 Kkiacc, reomerpus

B ToMm uncne
Ne Pa3nensl u TeMEI Koi1-Bo yacoB
KOHTPOJIbHBIX PaboOT

1 | HavanbHbBIE TEOMETPUYCCKUE CBEIICHUS 10 1

2 | TpeyroabHHUKH 17 1

3 | apannenbHble psMble 13 1

4 | CooTHONICHHS MEXTY CTOPOHAMH U YTIaMU TPEYTOJIbHUKA 21 1

5 | UtoroBoe moBTOpEeHHE Kypca reoMeTpuu 7 Kiacca 9 1

BCET0 70 5
HaunmeHoBaHue Kosmuecr
Kparkoe conepkanue
pa3aesioB M TeM BO 4aCOB

HavajbHble I'eomerpuueckass  ¢urypa. DopmupoBanue mnpexacraBienuii o | 10

reoMeTpu4yecKue MeTanpeaMeTHOM MOHATUU «purypa». Ilpsmas u otpesok.. Jlyd u

cBe/leHH s yros. CpaBHEHUE OTPE3KOB U YIIIoB. M3Mepenue otpe3koB. Paznuunbie
€AVMHULBI U3MepeHus IIMHbL. M3Mepenue yrios. IlepnenaukynspHbie
npsiMbie. CMEXHBIE U BEPTUKAIBHBIC YTIIBL..

TpeyrojibHuKu I'eometpus u uckyccrBo. TpeyronbHuk. [lepBbiii npusHak paBeHcTBa | 17
TPEYrOJbHUKOB. MenuaHbl, OUCCEKT-PUCHI U BBICOTHI TPEYrOJIbHUKA.
[loctpoenne mMenuaH, OHCCEKTpPUC U BBICOT  TPEYroJbHUKA.
PaBHOOepeHHBINI  TPEYrOJbHUK, €ro CBOMCTBA M  IMPU3HAKH.
PaBHOCcTOpOHHUMI  TpeyrosbHUK. BTOpoil mpu3Hak  paBeHCTBA
TPEyroJIbHUKOB. TpeTuil NpHU3HAaK pPaBEHCTBA TPEYTrOJIbHUKOB.
OxkpyxHocTb. Haxox1eHne JIMHBI OKPYKHOCTHU
IlocTpoeHus IMPKYJIEM U JIMHEUKOM.

I[HapanneabHbie [Ipuznaku napamnensHocTH npsMbiX. [lapamiensHble  npsimbie. | 13

npsimMble [IpakTuueckre crnocoObl NOCTPOEHUS NAPAUIEIbHBIX  IPSIMBbIX.
Akcroma napanienbHbIX mpsMbix. 00 akcoMax reomeTpuu. TeopeMbl
00 yrmax

CooTHOmICHHA Cymma yrnoB TpeyronbHHKa. OCTpOYroJbHBINM, NMPSMOYTIOJIbHBIA U | 21

MEKIy CTOPOHAMH | TYMOYTOJIbHBINA TPeyrojabHUKU. COOTHO-IIEHMS] MEX]Y CTOPOHAMU H

7 yrjiamu | yriaMu TpeyronbHuka. HepaBeHcTBO TpeyronbHuka. I[Ipsmoit yrom.

TPeyrojbHUKA [Ipsimoyronb-Hble  TpeyronbHUKU.  CBoiicTBa  NPSMOYTOJIBHBIX
TPEYroJIbHUKOB. [Ipuznaku paBeHCTBa MPSIMOYTOJIBHBIX
TpeyrosbHUKOB. IlOCTpOE€HHME TpEeyroNbHUKAa IO TPEM DJIEMEHTaM.
Paccrosnne or TOoukM nmo0 npsaMoM.  Paccro-sHue — Mexnay
TapajuieIbHBIMU TPSIMBIMH.

Hrorosoe OcHOBHBIE TOHATHS M aKCHMOMbI IutaHuMmeTpuu. Ilepnengukymsap k | 9

NMOBTOPeHHe Kypca | npsAMou. [lepnenauKyisipHbIe TpsMBbIE.

reoMeTpuu Tpeyronbuuku. Ilapannensusle npsimpie. [lpu3Haku U cBoiicTBa

KJlacca napajuieNbHbIX NpsAMBIX. COOTHOIIEHUS MEXIY CTOPOHAMHU U yriamMHu
TPEYroJIbHUKA

Hroro 70

8 ku1acc, anredopa

B ToMm uncne
No KonuuectBo
Paznensl u Tembr KOHTPOJIBHBIX
.11 4acoB
pabot
1. IToBTOpEHHE 4 1




2. [Tpocreiimme ¢pynkunu. KBagparueie KopHu. 29 2
3. KBazipaTHble U palliOHaJIbHbIE YPaBHEHUS. 34 2
4, Jlunelinas, kBagpaTuyHas U qpOOHO-IIMHEHHAST PYHKITUN 31 1
S. CucreMsbl palliOHaIbHBIX YPAaBHEHUN 28 1
6. KomOunaropuka 4
7. IToBTOpenue. Pemenue 3anay 10 1
Bcero 140 8
HaumenoBaHue Koimuect
Kparkoe conep:xkanue
pa3iesioB M TeM BO YaCOB
IToBTOpEeHne Opnowiensl. MHorouneHsl. @OpMysbl COKpPALIEHHOTO YMHOXKEHUS. 4
Kypca aaredopsl 7 | Anrebpandeckue apoOu. CucreMsl JUHEHHBIX ypaBHeHUH. Pemienue
KJjacca 3a/1a4 C IOMOIIBIO CUCTEM JINHEWHBIX YPAaBHEHUU
IIpocreiimme UYucnoBble HepaBeHCTBA. (CBOMCTBA  YMCIOBBIX  HEPAaBEHCTB. 29
(pyHKUIHHU. IIpoBepka cHpaBeAIMBOCTH HEPABEHCTB IpPU 3aJaHHBIX 3HAYEHUAX
KBanparnbie MEePEMEHHBIX.

KOPHH. HepasenctBo ¢ nepemenHoil. CTporue u HECTPOrMe€ HEPABEHCTBA.
Obnracmv  onpedenenus  Hepagencmea  (061acmv — OONYCHUMBIX
3HAYEeHUll NePeMeHHOLL).

Pemenne nuHeiHbIX HepaBeHCTB. [loHsATHE QYHKINH.
JlexkapToBBl ~ KOOpAMHATBI  Ha  IUIOCKOCTH.  DPopMHpOBaHHE
MPEJCTaBICHU O MEeTalpeIMEeTHOM TMOHSTUH  «KOOPAHHATHI».
3nayenne ¢yHkuun B Touke. CBoicTBa (PyHKIMIL: 00macTb
OmpeAeNeHusl,  MHOXXECTBO  3HA4YCHWH,  HyIH,  [POMEKYTKH
3HAKOIIOCTOSIHCTBA, YemHOCb/HEeYemHOCMb, IIPOMEXKYTKH
BO3pacTaHuss W YObIBaHHUsA, HauOoJblliee W HAMMEHbIIEE 3HAUYCHUS.
HccnenoBanue GpyHKIMH 1O €€ rpaduky.
CaoiicTBa QyHKIMH vy = k. l'unepOona.
X
KBanpatHele KkOpHH. ApU(pMETHUECKUH KBaJpaTHBIH KOPEHb.
IIpeoOpa3oBanue BbIpaXXEHUH, COAEPXKAIIUX KBAaJpaTHbIE KOPHHU:
YMHOKEHUE, JIeJICHUE, BBIHECEHUE MHOMKUTENS M3-110J 3HaKa KOpHS,
8HeceHUue MHOJCUmeisi N00 3HAK KOPHSL.
«KBaapaTHbie u KBanpatusle ypaBHeHus. HenomHble KBaJapaTHbE YpaBHEHHS. 34
panuoHaibHble | JIUCKpUMMHAHT  KBaJpaTHOrO  ypaBHeHus. DopMmyna  KopHei
yYpPaBHEHHD) KBaJIpaTHOTO YypaBHeHUs. Teopema Buema. Teopema, obpamnas
meopeme Buema. PemieHune KBaJpaTHBIX ypaBHEHMH: HCIIOJIb30BaHHE
hopMynBl 1T HaXOXKJACHUS KOPHEH, epagpuueckutl Memoo peuieHus,
PAsodceHue Ha MHOdCUMeNU, noooop KOpHell € UCHONb308aHUEM
meopemol Buema. Konuuecmeo kopueu KeaOpammo2o YpaeHeHUs &
3aeucumocmu om e2o Ouckpumuunauma. buxeadpammvie ypaeHeHus.
Vpaenenus, ceooumvie xk aunelinvimM u keaopammuwvim. Keadpammnvie
ypasHeHus ¢ napamempom. Pemenne npocTedmx IpoOHO-TUHEHHBIX
ypaBHEHUH. Peutenue OpoOHO-payuoHaibHbiX YPAGHEHUII.
Memoovl  pewienusi  ypasHeHuu:  Memoobl  PABHOCULLHBIX
npeobpazoeanull, Memoo 3amensbl NepeMeHHOll, epaghuuecKuti Memoo
«/IuHeiiHas n Jlunelinas QyHKIUSA 31

KBaJIpaTH4YHasA
pyHkunm»

CaoiicTBa U rpaduk auHeHON (yHKUIUU. YTiI0BOH Ko3(hdUIHEHT
npsMoil. Pacrionoxxenue rpaduka TMHEHHOW QYHKIUU B 3aBUCUMOCTH
0T ee YIJIoBoro kodgduiueHta u cBoOOAHOTO wieHa. Haxoowoenue
Ko3(puyuenmos JuHEUHOU @QYHKYUU N0 3A0AHHLIM  VYCI0BUSAM:
npoxogicoeHue  NpAMoOU  uyepe3  08e  MOYKU C  3A0AHHLIMU
KOOPOUHAMAMU, NPOXOJHCOeHUe NpAMOU depe3 OaHHYI0 MOYKY U




napanienibHol OaHHOU NPSIMOIL.

KBagparnunas QyHkius

CpoiictBa u rpaduk kBagparuyHoil QyHkium (mapabosna).
Ilocmpoenue  epaghuka  keadpamuunot  QYHKYUU NO  MOUKAM.
Haxoxxnenue Hynel KBaapaTHUHOW (QYHKIMHU, MHOMCECMBA 3HAUEHUL],
NPOMENCYMKOB 3HAKONOCHOSHCMBA, NPOMENCYMKOE8 MOHOMOHHOCHIU.

OO6parHas NpONOPLHOHATEHOCTh

CaoiicTBa QyHKIMU y = LS ['unep6omna.
X

I'papuku ¢ynxyuii. Ilpeobpazosanue epaghuxa ¢pynkyuu y = f(x)
015 nHocmpoenus 2paguros Qynkyuii 6u0a y = af (kx +b)+c -
. k
I'paghuxu ¢pynxyuii y:a+—b vy =X y=3x, y=|x-
X+
Ilpeocmasnenue 06 acumnmomax.
Henpepuvienocms pynxyuu. Kycouno 3adanusie gynxkyuu.
Hcmopusa ~ mamemamuxu.  Ilossnenue  memooa  Koopoumam,
N03601AI0UWe20 Nepesooums 2eomempuieckue 00beKmvl HA  SA3bIK
aneeopwvl. Ilosenenue epaghuxos @yuxyui. P. [lexapm, I1. Depma.
Ipumepvl paznuunvlx cucmem KOOPOUHAM.

«CucreMsbl
PanMOHAIBHBIX
YPaBHEHUI»

VYpaBHEHHE ¢ NIBYMs IIE€pEMEHHBIMU. JINHENHOE ypaBHEHUE C ABYMS
NepeMEeHHBIMU. [Ipamasn Kak epaguyeckas unmepnpemayus JUHetHo020
VPaBHeHUs C 08YMsl NePeMEHHbIMU.

[TonsiTve cucTembl ypaBHEHUH. Pelienne cucTeMbl ypaBHEHHM.

Meroapl pemeHus CUCTEM JIMHEHMHBIX YpPaBHEHMH C JByMs
MEPEMEHHBIMU:  epaguueckuti. mMemoo, Memoo ClONHCEeHUsl, METOJ
ITOAICTAHOBKHU.

Cucmembl TUHEUHbIX YPABHEHUL C NAPAMEMPOM.

Pemenne 3ama4 npu mOMOUIM CHUCTEM YPaBHEHHUW NEPBOM M BTOPOU
creneHd. CUCTEMBbl palMOHAIBHBIX ypaBHeHuM. Pemenue 3anad npu
IIOMOIIM CHCTEM pPallMOHAIbHBIX ypaBHEHUH. PenieHue ypaBHEHMI B
nenblx yucnax. I'papuueckuil cnoco0 peleHHs CHUCTEM JIBYX
YpaBHEHUH TEpBOIl CTENeHU ¢ ABYMsI HeM3BeCTHbIMH. ['paduueckuit
CIoco0 MCCIIEeOBAHUS CUCTEMBI JIBYX YpaBHEHUH NEpPBOW CTENEHH C
JBYMSI HEM3BECTHBIMHU. Pelienune cucreM ypaBHEHMI NIEPBOM U BTOPOHN
creneHu rpaduyeckum crnocobom. Ilpumeps! perieHus ypaBHEHUN
rpaguyeckuM crmocoboM. Pemenne 3amauy mo Teme «CucTeMbl
palOHAaIbHBIX YPABHEHUID).

28

9JIeMEeHTHI
TEOPUH MHOKECTB
U
MaTeMaTH4YeCKoun
JOTHKH

CrnyyaiiHble ONBITHI (SKCIIEPUMEHTHI), JIIEMEHTApHbIE Cly4ailHble
coObITUs (MCX0/bl). BeposTHOCTH d1eMeHTapHBIX COOBITUN. COOBITHS
B CITy4alHBIX IKCIIEPUMEHTAX W OJIATONPUSATCTBYIOIINE dJICMEHTAPHBIC
coObiTua.  BepositHocTH — chmyyaliHBIX — coObITHMH.  OOBITHI €
PaBHOBO3MOXKHBIMH  3JIEMEHTAPHBIMH ~ COOBITHAMHU. Kitaccuueckue
BEPOSATHOCTHBIE ONBITHI C HWCIOJIB30BAaHHEM MOHET, KyOHKOB.
Ilpeocmasnenue cobvimuti ¢ nomowwto  ouazpamm  Jurepa.
Ilpomusononoocuvie  cobvimus, 00veOuHeHUe U  nepecedenue
coovimutl. Ilpasuno cnooscenus eeposmuocmeti. CayuatiHolii 66100p.
IIpeocmasnenue sxcnepumenma 6 6ude Oepesa. Hezasucumvie
coovimus.  YmHoowcenue eeposmHocmel He3A8UCUMbBIX  COObIMUIL.
Ilocnedosamenvhuvle Hezasucumvie ucnvimanus. IlpencraBneHue o
HE3aBHCHMBIX COOBITHSX B )KH3HU.

IloBTOpPEHME
Kypca anareopsi 8
KJjiacca

KBanpatusle kopHu. KBagpatHele ypaBHeHus. PanmonanbHble
ypaBHeHUs. Pemenne 3a1a4 ¢ MOMONIBIO YPABHEHUN.

10

Hroro

140 4




8 kJacc, reomerpus

Ne KonuuecTtBo B Tom uncne
Pa3nensl u TeMEBI
.10 4acoB KOHTPOJIBbHBIX paboT
1 | YeThlpexyroiabHUKH 15 1
2 | Ilmomamyn puryp 14 1
3 | llonoOGHBIEC TPEYTONBHUKU 19 2
4 | OKpYXHOCTh 17 1
5 | [loBropenue. Pemienne 3agau 5) 1
Bcero 70 6
HaumenoBanue Kouunuect
Kparkoe conepxkanue
pa3/1ei0B U TeM BO YaCOB
MHOroyrojapHUK, €ro 3J€MEHThl M €ro cBoWcrBa. PacrozHaBaHue
HEKOTOPBIX ~ MHOTOYIOJNBHUKOB.  Bwuinykivle U He8blnyKibie
MHO20y201bHUKY. [IpaBUIIbHBIE MHOTOYTOJIBHUKH.
YeThIpexyroabHuK YetbipexyronpHuku. IlapannenorpamMm, pomo, _IPAMOYTOILHHK,
" KBaJlpaT, Tpaneuus, papHooeapeHHas Tpanenus. CBoiicTBa U IpU3HAKU 15
napajuieniorpaMma, pomM0a, npsiMOyrojbHUKa, KBaapara.
OceBast cummeTpusi reomerpuueckux  ¢uryp. LlenTpanbHas
CUMMETpHS TEOMETPUUYECKUX PUryp.
[TonsiTre 0 MoK MIOCKON (GUTYpHI U ee cBolicTBax. M3mepenue
momaned. EnuHunel uzMepenus momanu. PopMmynsl IUIOMAAU
Inomaau puryp TPEyroJibHUKa, IapajljiesorpaMma 1 ero 4acTHbeIX BuoB. CpaBHEHUE U 14
BBIYMCIICHHE ioniaaei. Teopema [ludaropa.
Ilponopyuonanvnuvie  ompesku, nooodue  ¢gueyp. Ilooodnvie
mpeyzonvuuxu. [lpusnaku nooobus. TpuroHomerpuueckue (GpyHKIUH
Moxo6ubre OCTPOro yIjia B NPSAMOYTOJILHOM TPEYroJdbHUKE TpucoHomempuieckue
i — Qyukyuu mynoco yena. BpluuciieHue 3JIEMEHTOB TPEYTOIBHHUKOB © 19
UCIOJIb30BAHUEM TPUTOHOMETPUUYECKUX COOTHOueHu.  CpenHss
JUHUA TpeyroibHuka. Teopema Paneca. /lenenue ompeska 6 0anHOM
OMHOUEHUU.
OKpy>KHOCTb, KpYI, UX OJJIEMEHTBI M CBOWMCTBA; ILICHTPAJIbHBIE U
OKpyx HOCTH BOUCaHHbIe yriibl. KacarenbHas u cekywas K OKPYXKHOCTH, UX 17
ceolicmea.
UYetsipexyronpauku. Ilnomans. Teopema Iludaropa. Ipumenenue
IToBTOpEHMe. nono0usi K pemieHuto 3aaad. COOTHOWIEHHsS MEXJy CTOPOHAaMH U 5
Pemenne 3agau yriaMu OpsIMOYTOJIBHOTO TpeyroibHHUKa. LleHTpanbHble U BIHMCAaHHBIE
yTJIBI
Bcero 70

9 kJuacc, ajaredopa

No KoanyectBo B ToM uncie
Pasznensl 1 TeMEBI

.10 4acoB KOHTPOJIBHBIX padboT

1 [ToBTOpEHne 4 1
Hepasencrsa 36 2
Cremnens dnciia 24 1
[TocaenoBaTenbHOCTH 22 2




Tpuronomerpudeckue GopmMyIbl 22

DneMeHTHl TPUOTMKEHHBIX BHIYMCIICHUH,
CTAaTUCTHKH, KOMOMHATOPUKH U TEOPUHU BEPOSITHOCTEN

21

IToBTOpEeHME

Bcero

136

Ok - |k

HaunmenoBanue
pa3/iesioB U TeEM

KpaTlcoe coacpkaHue

Koaunuect
BO 4aCOB

IloBTOpPEHME

Anrebpanueckue npobu. [leiictBus ¢ anredpandeckuMu ApoOsSMHU.
HevictButenbHble uyucia. KsaapatHele ypaBHeHusi. KBagpaTHbie
HepaBeHCTBa. JIMHEiiHbIe HepaBeHCTBA. 3ajauu Ha JBMXKEHME. 3ajaya
Jleonapno Iluzanckoro (PuboHa4uM) 0 KpoJaUKax, yncia GuboHauyn.

4

HepaBencrBa

HepagenctBo ¢ nepemenHoil. CTporue u HECTPOrue HEPABEHCTBA.
Obnacmv  onpedenenuss  HepageHcmea  (obaacmes — OONYCMUMBIX
3HAYEHULl NePeMEeHHOLL).

Pemienue nuHeHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u ezo pewenus. Pewenue xeaopamuulx
HepageHcma: UCHOIb308aHUe CB0UCME U 2padurka KeaopamudHou
Qyukyuu, memoo uUHMepP8anNos. 3anucb peuieHus KeaopamHoco
HepaseHcmad.

Pewenue yenvix u OpoOHO-pAyUOHATILHBIX HEPABEHCME MemMOOOM
UHMEPBATIOS.

CucreMbl HEpaBEHCTB C OJHOM mepeMeHHOW. Pemenue cucrem
HEPABEHCTB C OJHOM TEPEMEHHOW: JIMHEHHBIX, KB8AOPAMHBIX.
N300paskeHre penieHrs CHCTEMbl HEPABEHCTB HA YHCIOBOW MPSIMOM.
3anuch pelIeHns CHCTEMbl HEPABEHCTB.

36

CreneHpb Yucaa

qycia. PacmioznaBanue
JIOKa3aTeIbcTB B aireope.

Ilonsarue
HppalMOHAJIbHBIX  YHUCETI.

HWppalOHAIBHOTO
ITpumepsr

HppannoHaibHOCT YHCIa \/E . [Ipumenenue B reomerpun. Cpasnenue
uppayuoranbHlx yucen. Muoscecmso oelicmeumenbhbix Yucei.

IIpocmetiwue uppayuonanvuvle ypagnenus euoa [ f (X) =a,
VI =ye(x)-

n
Ypasnenus suoa X = a .Ypasnenus 6 yenvix yucnax.

24

ITocaenoBaTebLHOC
™

Yucnosas IIOCJIE0BATEIBHOCTD. [Tpumepsl YHCIIOBBIX
MIOCJIE0BATENBHOCTEN. beckoneynsle IIOCJIEJ0BATEIBHOCTH.
Apudmernueckas mnporpeccus U ee cBoiicTBa. ['eomerpuueckas
nporpeccusi. @opmyna odweeo unena u cymmsvl N NEPEvIX UYaeHO
apugmemuueckou u 2eomempuyeckou npozpeccuti. Cxoosawascs
2eomempuyeckas npospeccus.

22

Tpuronomerpuyec
KHe (popmyJibl

22

DJIeMEeHTBI
NPHOIHKEHHBIX
BBIYHCJICHHH,
CTATUCTHKH,
KOMOMHATOPHKH B
Teopuu
BEPOATHOCTEH

TabnuuHoe U rpaduyeckoe MpeacTaBiIeHUe JaHHBIX, CTOJIOYAThIE
U KPYroBble JHarpaMMmbl, TpaduKu, NPUMEHEHUE JauarpaMMm u
rpadUKOB JIIST  ONMCAHHWS 3aBHCHMOCTEH pPEaNbHBIX  BEJIHYHH,
u3BlIeUYeHUe HHGpopMalMM U3 TaOnMI, JAuarpaMM H TpadUKOB.
OnwucartenpHbIe CTAaTHCTHYECKUE TIOKA3aTeH YHUCIIOBBIX HAaOOPOB:
cpenHee apuMeTHUECKOe, MeduaHa, HauOoNblllee W HAUMEHbIIEe
3Ha4YCeHUs. Mephl pacCewBaHUA: pa3Max, OUCHEPCUs U CIMAHOAPMHOe
OMKIOHEHUe.

21




CnyuaitHas W3MEHYHBOCTh. VI3MEHUYMBOCTh MPU U3MEPCHHUSIX.
Pewarowue npasuna. 3axonomepnocmu 6 usMeHUUBIX BETUUUHAX.

CayuaiiHble cOObITHS

CrnydaifHple OMBITHI (IKCTIEPUMEHTHI), dJIEMEHTApPHBIC CITydaiHbIe
coObITHs (MCXO/bI). BeposTHOCTH 31eMeHTapHBIX COOBITUH. COOBITHS
B CIIy4alHBIX SKCIIEPUMEHTAX U OJIaronpusTCTBYIOIINE 3JeMEHTapHbIE
coObiTus.  BepoarHoctm  ciyuaiiHbIX  coObITmid.  OmBITBL €
PaBHOBO3MOXKHBIMH ~ 3JIEMEHTApHBIMU  cOOBITUsAMU. Kitaccuueckue
BEPOSITHOCTHBIE ~ OMBITHI C  HMCIOJIb30BAHUEM MOHET, KYyOHKOB.
Ilpeocmasnenue cobvimuti ¢ nomowpto  ouazpamm  Jiiepa.
IIpomueononosicnvle  cobvimus, 00veOuHeHue U  nepeceyeHue
coovimutl. Ilpasuno cnoocenus eeposmuocmeii. Cayuatinvlii 66100p.
Ilpeocmasnenue sxcnepumenma 6 6ude Oepesa. Hezasucumvlie
coovimus.  YmHoodcenue geposmHocmel He3a8UCUMbBIX  COObIMUIL.
Ilocneoosamenvhuvle Hezasucumvlie ucnvimanus. IlpencraBneHue o
HE3aBHCHUMBIX COOBITHSX B KHU3HU.

Ilpasuno  ymHodCceHus, nepecmaHo8Ku, @GAaKmopuanr 4Hucid.
Couemanus u wuucno covemanuu. Dopmyna uucia coyemanuil.
Tpeyzonvruk Ilackans. Onvimul ¢ 60TLUWUM YUCTOM PABHOBOZMONCHBIX
IeMeHMAapHbIX cobvimull. Buluucnenue eeposmuocmeti ¢ onvimax c
npumenenuem KomoOunamopHuvlx @opmyn. Hcnvimanua bepuynnu.
Vcenex u Heyoaua. Beposmumocmu codovimuii 6 cepuu UCHbIMAHUL
bepuynnu.

3Hakomcmeo co cnyuatHblMU @eIUYUHAMU HA NPUMEPAX KOHEUHbIX
OUCKDEmHbIX CyYaunblX eeauduHn. Pacnpedenenue eeposmuocmei.
Mamemamuueckoe  oocuoanue.  Ceoticmea  Mamemamuiecko2o
oxcudanus. Ilonamue o 3axome Oorvwux uucen. Hzmepenue
seposimuocmell. llpumenenue 3aKoHa OONLWIUX YUCET 8 COUUONIOUU,
cmpaxoeanuu, 6 30pasooXpaHeHuu, odecneyeHuu 0Oe3onacHocmu
HaceleHUs 8 Ype38bluAlHbIX CUMYAYUSIX.

IToBTOpEHHE

UucnoBble BbIpaXEHUS. 3HAUCHHE BbIpaKeHUs. AunreOpanydeckue
BbIpakeHHUs. DOpMYIBl COKPAIIEHHOTO YMHOXEHUsA. ParmoHalbHbBIE
HEpaBeHCTBA U MX cucTeMbl. Cuctemsl ypaBHeHHI. CriocoObl 3a1aHus
¢byakumnit u  ux cBoictBa. [locTtpoeHue rpadukoB  HyHKIHIL.
ApudmeTrnueckas U reoMeTpuueckas mporpeccuu. Perienue 3agau Ha
HaxOXXJIGHHE€ CYMMBI N-TIEPBBIX WICHOB apU(METUUECKOU U
r€OMETPUYECKON MPOrpecCuu. 3aJaur M0 TEOPUH BEPOSITHOCTH.

Hroro

9 knace, reoMeTpus

Ne KomnuectBo B ToMm uncne
Paznennl u TeMbI
.1 JacoB KOHTPOJIBHBIX paboT
1 Bektopsl 10 1
2 Meroa koopAHAT 11 1
3 CoOoTHOIIIEHHE MEXIy CTOPOHAMH U YTIIaMU 15 1
TpeyroyibHUKa. CKaJIsipHOE MPOU3BE/IEHUE BEKTOPOB
4 JInuHa OKpYXHOCTH U IJIOMIAJb Kpyra. 11 1
5 JIBr>xeHue 6 1
6 HavanpHbIe TOHSATHS CTEPEOMETPUH. 6
7 Ntorosoe noBropeHne Kypca reoMeTpun 9 kiacca 9 1
Bceero 175 17




HanmenoBanue
pa3/iesioB U TeEM

Kparkoe conepxxkanue

KoanuyecTB
0 4acoB

IloBTOpEHHE

IloBTOpPEHME

2

BekTopnl

Ilousrue BCKTOpA, HeﬁCTBHH Haa BEKTOpaMHM, HCIIOJb30BaHHUC
BCKTOPOB B (1)I/I3I/IKG, pasiooicerue eekmopa Ha cocmaejiiarnujue,
CKAJIsIpHOE np0u3eedeﬂue.

10

MeToa KOOPAUHAT

OcCHOBHBIE TIOHATUS, KOOPOUHAMbL 8EKMOpd, pPACCMOsAHUE
medncdy moukamu. Koopounamul cepeounvl ompeska. Ypasnenus
ueyp.

Ilpumenenue  6exkmopoé u  Koopouwam  Onsl  peuleHus
npocmeuuux 2eoMempu4eckux 3a0au.

Ymo u kax ysmamu Awaxcaeop, Opamocgen u Apucmapx o
pasmepax Jlynet, 3emau u Coanya. Paccmosnus om 3emau 00
Jlynot u Connya.

11

CooTHoOLIEHHE MeKAY
CTOPOHAMM M YIJIaMH
TPeyroJbLHUKA.
CransipHoe
npousBe/ieHue
BEKTOpPOB

CuHyc, KOCHUHYC, TaHI€HC yriaa. MHcmopus mamemamuku.:
usmepenue paccmosinus om 3emau 0o Mapca. OcHOBHOE
TPUTOHOMETPUYECKOE  TOXkAecTBO. Dopmynbl  NpUBENEHHUS.
@opMynbl 111 BBIYMCICHUS KOOpPJAWMHAT TOYKH. Teopema o
IJIOIIAAM TPEyroJbHUKOB. Popmyna IO TPEYroJIbHUKA.
Teopema cunycoB. Teopema KOCUHYCOB. Mcmopusa mamemamuru.
PONb POCCUUCKUX VUEHbIX 6 paseumuu mamemamuxu: JI.Junep,
HU Jlobauesckuii, 11.J1. Yebviues, C.Kosanesckas,
A.H.Konmozcopos. Pemienne TpeyroiabHUKoB. 3mepurenbHbie
paboTHL. Brruucnenune 3JIEMEHTOB TPEYrOJIbHUKOB c
HCIIOJIb30BAHUEM TPUTOHOMETPUUYECKUX COOTHOILICHUM.

VYron mexnay BekTopamu. CKaJsipHOE MPOU3BEIIEHHUE BEKTOPOB.
CkanspHoe MNpPOU3BEACHHE BEKTOPOB B KOOPJAMHATAX MU €ro
CBOMCTBA.

15

JJIMHA OKPY/KHOCTH
U IUIOINAAbL Kpyra.

MHOroyronbHuK, €ro 3JIEMEHTHI U €ro cBolCcTBa. PacriozHaBanne
HEKOTOPBIX MHOTI'OYTOJIbHUKOB. [IpaBMIIBHBII ~ MHOTOYTOJIbHUK.
OKpy»KHOCTb, OIMCAaHHAs OKOJIO NTPaBUJIBHOIO MHOT'OYTOJIBHUKA U
BIIMCAaHHAs B IMpaBWIbHBI MHOroyroibHUK. ®opmynsl ans
BBIUMCJICHUS IUIONIAJM IPaBWIBHOIO MHOTOYTOJIBHHKA, €Tr0
CTOPOHBI W paaMyca BIMCAHHOM OKPYXHOCTH. Hcmopus
mamemamuxu. Mamemamuka ¢ pazeumuu Poccuu: I[lemp [
WKONAQ ~ MameMamuiyeckux U HA6UeayKux HAyK, pazeumue
poccutickoeo ¢hnoma, A.H.Kpwinos. llocTpoeHue mpaBUIbHBIX
MHOTOYroJbHUKOB. JlnmuHa oOkpyxHoctu. Ilnmomane kpyra..
[Inomane KpyroBoro ceKTopa.

11

JABukenue

OceBast ¥ LEHTpaJIbHAsI CUMMETPUSL, HOBOPOM U NAPANNENbHbLU
nepenoc. Kombunayuu osudicenuti Ha niocKOCmu U uUx c8olcmaa.
Mamemamuxa 6 pazsumuu  Poccuu: Ilemp |, wkona
MaAmemMamuyeckux U HAGULAYKUX HAYK, PA36UMUe POCCULICKO20
¢noma, A.H. Kpvinos. Kocmuueckasn npoepamma u M.B. Kenoviu.

I'eomempus u UCKYCCMEO. l'eomempuueckue
3AKOHOMEPHOCMU OKPYHCAIOU,e20 MUDA.

HauyaabHbie moHATHSA
CTepeoMeTpHHu.

AkcuoMaTu4eckuii ~ meron B reomerpud.  IIpumepsl
WCIIOJIb30BAaHUS aKCUOM TPHU PELICHUM 3aJady U JOKa3aTelbCTBE
teopeM. Ilpenmer crepeomerpus. MHOrorpaHHuK U €ro
JJIEMEHTHI. [lepBuunbie MpeICTaBICHUS 0 npusmMe,
napajiesienuneie, nupaMuie, HWIMHAPE, KOHyce, cdepe, mape,




UX d3JeMeHTax U cBoiictBax. [IpencraBienne o6 o0beM U ero
cBoiictBa. O0bem Tena. Equnuiiel m3amMepenus oobema.

HUTorosoe
MOBTOpPEeHHE Kypca
reomerpuu 9 kiacca

OkpyxHOCTb. LleHTpanbHble 1 BMcaHHbIE yIuibl. KacarenbHas u
CeKyIIas K OKpy>KHOCTH, UX CBOMCTBA.

YeTpIpexyroJibHUKM, MHOTOYTOJbHUKH. X cBoiicTBa. BeKkTOpHI.
Meto1 KOOpAUHAT.

Hroro
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