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Conep:xkanue

Ne HanmeHnoBanue pasjgesia Crp.
1 [Lnanupyemsble pe3ysibTaTbl OCBOSHUS y4€OHOI0 IpeaMeTa 3 cTp.
2 Coneprxkanue yuyeOHOro npeamera 25 crp.
3 TemaTnueckoe IIaHNPOBAaHUE C YKa3aHUEM KOJIMYECTBA YaCOB, OTBOAUMBIX 41 crp.

Ha OCBOEHHE KAXKIOU TEMBI




1. Ilnanupyemble pe3yJbTaTbl OCBOCHHS Y4eOHOro npeamera «MartemaTtuka. Airedopa. I'eomerpusp»

- hhopMUpOBaHUE IPECTABICHUN O MATEMATHKE KaK O METOJIe MO3HAHUS JICHCTBUTEIHHOCTH, TIO3BOJISIFOIIEM OIMUCHIBATh U M3YYaTh PeAlbHBIC MPOIIECChI U
SIBJICHUS:

- 0CO3HaHME POJIM MaTEeMAaTUKH B pa3Butun Poccun u mupa;

- BO3MOYHOCTh MPUBECTH MPUMEPHI U3 OTCUECTBEHHOW U BCEMUPHOU UCTOPUHM MATEMAaTHYECKUX OTKPBITHN U UX aBTOPOB;

- pa3BUTHE YMEHHH paboTaTh ¢ y4eOHBIM MaTEeMaTHYECKUM TEKCTOM (aHAJIM3MpPOBATh, M3BJIEKaTh HEOOXOAMMYIO MH(OPMAIUIO), TOYHO U T'PAMOTHO

BBIPQKATh CBOM MBICIH C MPUMEHCHHEM MATeMaTUYCCKOW TEPMHUHOJIOTMM M CHUMBOJIMKH, IMPOBOIUTH KIACCH(HUKAIIUHU, JOTHYECKHEe OOOCHOBaHUS,

JT0Ka3aTeNIbCTBa MAaTEMAaTHYECKUX YTBEPIKICHUI:

- ONEepUpOBaHUE TOHATHSMU: MHOMXECTBO, D3JEMEHT MHOYECTBA, TOJIMHOKECTBO, NPUHAICKHOCTh, HAXOXJEHUE TEePECeUCHUs, OOBEAMHEHHS

MTOJIMHOKECTBA B TIPOCTEUIITUX CUTYAIUAX;

- peleHre CIOKETHBIX 3a/1a4 Pa3HbIX TUIIOB HA BCEe apu(PMeTHIEeCKue ACHCTBUS,

- IpUMEHEHHUE CrIoco0a MoucKa PeleHus 3a/1a4u, B KOTOPOM PacCyXJCHUE CTPOUTCS OT YCIOBHUS K TPEOOBAHUIO WK OT TPEOOBAHUS K YCIOBUIO;

- COCTaBJICHHME IUIaHA PEIICHHS 3aJa4d, BBIJICJICHUE AITAllOB €€ DPEIICHHs, WHTEPIPETAIUs BBIYHCIUTEIBHBIX PE3YJIbTaTOB B 3a/adye, HMCCIEIOBAHUE

MOJTYYCHHOTO PEIICHUS 3a/1a4u;

- HaXOXKJICHHWE MPOIEHTa OT YHCJIa, YHCJIa MO TMPOIEHTY OT HET0, HaXOKJICHHs TPOIEHTHOTO OTHOIIEHWE JBYX YHCEN, HAXOXICHHUS MPOIEHTHOTO

CHWYKEHUS WU TIPOIIEHTHOTO TOBBIIICHUS BEJTUYUHEI;

- pelieHue JJOTHIEeCKUX 3a/1a4;

- pa3BUTHE MPEJCTABICHUN O YMCJIE W YHCIOBBIX CHCTEMaX OT HATypPaJbHBIX J0 JCUCTBUTEIBHBIX YHUCEN; OBJAJCHIUE HABBIKAMH YCTHBIX, THCbMCH HBIX,

WHCTPYMECHTAIBHBIX BHIYHCIICHHA:

- OTNIEPUPOBAHMUE TIOHATHAMU: HATYPAJTbHOE YHCJIO, I1E€JI0€ YHCIIO, OOBIKHOBEHHAs IpOO0b, MecATUYHAsT APoOb, CMEIIAaHHOE YHCIIO, PAIIMOHAIBHOE YHUCIIO,

HPpAIMOHAIBHOE YHCIIO;

- UCTIOJIb30BaHUE CBOMCTBA YHCEII U 3aKOHOB apU(PMETHIECKUX OTepaIliid ¢ YMCIIaMH MPY BBITIOJITHEHUH BBIYUCIICHUH;

- UCIOJIb30BaHUE MPU3HAKOB JAEIUMOCTH Ha 2, 5, 3, 9, 10 nipu BBIIIOTHEHUH BBIYMCICHUN U PEIICHUH 3a/1a4;

- BBITIOJTHEHUE OKPYTJICHUS YMCE B COOTBETCTBUU C TIPABHIIAMH;

- CpaBHCHHE YHCETT;

- OLICHUBAHUE 3HAYCHUS KBAJIPATHOTO KOPHS U3 MOJIOXKHUTEIBLHOTO IIEJIOT0 YUCIIA,

- OBJIAJICHUE CHUMBOJIBHBIM S3BIKOM aireOpbl, MpUEMaMH BHITIOJHEHHUS TOXKIECTBEHHBIX MPEOOpa3OBaHUM BBIPAKEHUH, PEIIEHUS YpaBHEHUH, CHCTEM

ypaBHEHUH, HEPABEHCTB U CHUCTEM HEPABEHCTB; YMEHHUS MOJEIUPOBATH pealbHbIC CUTYAllMU Ha SI3bIKE aireOpbl, UCCIENA0BATh MOCTPOCHHBIE MO IEIH C

MCI0JIb30BAHMEM ammapara airedpbl, HHTEPIPETUPOBATD MOIYUYEHHBIH PE3yabTarT;

- BBINIOJTHEHHE HECIIOKHBIX MPEOOpa30BaHM AJIsl BHIYUCICHHS 3HAYCHHUM YMCIOBBIX BBIPAKECHUI, COAEPIKAIIUX CTETNICHH C HATypajbHBIM MOKa3aTeleM,

CTENEHU C LEJIbIM OTPULIATENILHBIM MTOKA3aTelIeM;

- BBITIOJIHEHUE HECITIOXKHBIX MpeoOpa3oBaHMil 1ENbIX, JPOOHO pallMOHANBHBIX BRIPKEHUN U BBIPAKEHUN C KBaJPAaTHBIMU KOPHSAMU; PACKPHIBATh CKOOKH,

MIPUBOJIUTH MOJOOHBIE claraeMble, UCTIOIb30BaTh POPMYIIBI COKPAIIEHHOTO YMHOKEHUS;



- PCLICHME JIMHEWHBIX W KBAJPATHBIX YPAaBHEHWI W HEPABEHCTB, YPABHECHUW M HEPABEHCTB CBOJSAILIMXCS K JIMHEHHBIM WIIM KBaJPATHBIM, CUCTEM
yYpaBHEHUI U HEPABEHCTB, M300paKEHUE PEIICHUI HEPAaBEHCTB U MX CHCTEM Ha YHCIOBOM MPSIMON;

- OBJIQJICHUE CUCTEMOW (YHKIMOHAJIBHBIX MOHATUH, Pa3BUTHE YMEHHUS HCIOJB30BaTh (PYHKIMOHAIBHO-TpadUUecKue MPEACTaBICHHUS IS PELICHUS
pa3IMYHBbIX MAaTEMAaTUYECKUX 3a/1a4, 1JIs OIMCAHUS U aHAIIN3A PealbHbIX 3aBUCUMOCTEM:

- OIIPEJCIICHHE MOJI0KEHHSI TOUKH 110 €€ KOOpANHATaM, KOOPJAUHATHI TOYKH 110 €€ IOJI0KEHHIO Ha TNIOCKOCTH;

- HaxOoXAeHue 1o rpaduKy 3HaUYCHUH (QYHKIMH, 00JaCTH ONpEeAeTICHNs, MHOXKECTBA 3HAYCHHN, HYyJIeH (PYHKINH, TPOMEKYTKOB 3HAKOIIOCTOSIHCTBA,
MIPOMEKYTKOB BO3pACTaHMs U YObIBaHHsI, HAHOOJIBIIETO M HAMMEHBIIET0 3HAYCHNS (QYHKIINY;

- MocTpoeHue rpaduka JIMHEHHOHN 1 KBapaTHIHON (yHKIIUH;

- onepupoBaHye Ha 6a30BOM yPOBHE MOHATUSAMU: MOCIIEI0BATEIBHOCTD, apu(pMeTHUECcKas MPOTrpeccHsi, FeOMETPUUECKast MPOTPECCHs;

- HCTI0JIb30BaHKUE CBOMCTB JINHEHHON U KBaJIpaTUYHON (PYHKIMM U UX rpaMKOB IPU PELICHUH 33/1a4 U3 APYrUX yUeOHbIX MPEAMETOB;

-OBJIAJICHAE T€OMETPUYECKHUM SI3bIKOM; Pa3BUTHE YMEHHSI UCIIOIb30BaTh €T0 I ONIMCAHUS
MIPEIMETOB OKPYKAIOLIEr0 MUPa; pa3BUTHE MPOCTPAHCTBEHHBIX NPEACTABICHNN, N300pa3UTENIbHBIX YMEHUN, HABBIKOB FT€OMETPHUUECKHUX MOCTPOEHUM;

-OlepUpOBaHUE MOHITUAMU: PUTypa, TOUKA, OTPE3OK, MpsAMas, JTyd, JJOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTrOJIbHUK U YEThIPEXYTOJIbHUK, MIPSMOYTOJIbHUK
1 KBaJIpaT, OKPY>KHOCTb M KPYT, IPSIMOYTOJIbHBIN Mapaienenunes, Kyo, map; n300pakeHue n3y4aeMbIX GUTyp OT pyKH U ¢ TOMOUIbIO JIMHEUKH U IUPKYIIS;

-BBIIIOJIHEHUE NU3MEPEHUS JIINH, PACCTOSIHUM, BEIMYUH YIJIOB C IOMOIIBIO HHCTPYMEHTOB JUISl U3MEPEHUN JUIMH U YIJIOB;

-(popMUpPOBaHNE CUCTEMATHUYECKUX 3HAHUN O TUIOCKUX (UTYpax M UX CBOMCTBaX, MPEICTaBICHUHM O MPOCTEHIINX TPOCTPAHCTBEHHBIX TelaxX; pa3BUTHE
YMEHUH MOJIEIUPOBAHUS PEAIbHBIX CUTYallMd Ha S3bIKE T€OMETPUH, UCCIEAOBAHUS MOCTPOEHHON MOJENN C MCHIOJb30BAHUEM I'€OMETPUUYECKUX MOHATUH U
TeopeM, amnmnapaTa anredpsl, peleHus: FeOMeTPUYECKUX U IPAKTUYECKUX 3a/1a4:

-OIepUpOBaHUE Ha 0a30BOM YPOBHE MOHATUSAMM: PABEHCTBO (UIyp, MApaJlIeIbHOCTh M NEPHEHAUKYISIPHOCTh NPAMBIX, YIJIbl MEXIY NPSIMBIMHU,
NEPIECHIUKYIIAP, HAKIOHHAS, TIPOCKIUS;

-IIPOBEACHUE JJOKA3aTEIbCTB B TEOMETPHH;

-OIepupoBaHUe Ha 0A30BOM ypOBHE NOHATHSMHU: BEKTOP, CyMMa BEKTOPOB, IPOU3BEAEHUE BEKTOPA HA YUCII0, KOOPIUHATHI HA MNIOCKOCTH;

-pelIeHue 3a/1a4 Ha Hax0X/IeHUe reOMEeTPUYECKUX BEIUUYUH (IJIMHA U PACCTOSHUE, BEJIMYMHA YIJIa, IUIOIIA/lb) 110 00pa3aM WK alropuTMam;
-OBJaJIeHHUE MPOCTEHIIMMHU CIIOCOOAMU MPEACTABICHUS W aHajau3a CTaTUCTHYECKUX JaHHBIX; (OpMUpOBaHME NPEICTABICHUH O CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B PEaTbHOM MHPE,0 Pa3IUYHBIX CHOCO0aX MX H3Y4EHHUs, O MPOCTEHIIMX BEPOATHOCTHBIX MOJENAX; Pa3BUTHE YMEHUH W3BIIEKATb
nHGOpMalLMIO, NPEJCTABICHHYIO B Taliuuax, Ha JuarpaMmax, rpadukax, ONHCBIBATh U AHAIM3MPOBATH MAaCCHUBBl UHUCIOBBIX JAHHBIX C IOMOILIbIO
MOAXOIALINX CTATUCTUYECKUX XapAKTEPUCTHK, UCIIOIb30BaTh IOHMMAHUE BEPOSITHOCTHBIX CBOMCTB OKPYKAIOLIUX SIBJICHUN IPU IPUHATUU PELLICHUN |

- (popMupoBaHME MPEACTABICHHS O CTATUCTUYECKUX XAPAKTEPUCTUKAX, BEPOSITHOCTH CIIy4alHOTO COOBITHUS;

- peleHue NpoCTeHIINX KOMOMHATOPHBIX 3a/1ay;

- OIpe/IeJICHHE OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTUK YUCIOBBIX HAOOPOB;

- OLICHMBAHUE U BBIYUCIIEHHE BEPOSTHOCTH COOBITUS B MPOCTEHIINX ClTydasiX;

-HaJIM4YUe MPEICTABICHUS O POJIM MPAKTHUECKHU TIOCTOBEPHBIX U MaJIOBEPOSATHBIX COOBITUH,

POJIHM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBJICHUSAX;

- YMEHUE CPABHUBATb OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTUKH, MOJYYEHHBIE B MPOLECCE PELICHUS NPUKIAAHOW 3aJa4yM, U3y4YEHUS PEAIBHOIO

SBJICHUS;



-pa3BUTHE YMEHUHN INPUMEHATh WU3YYEHHBIC IIOHATHS, PE3yJlbTaThl, METOMbI I PELICHUs 3a7ad IPAKTHYECKOIO XapakTepa M 3aJad U3 CMEXKHBIX
JMCLUUIUIMH C MCIOJB30BAaHUEM IPU HEOOXOJMMOCTH CIIPABOYHBIX MAaTEpPHAJIOB, KOMIIBIOTEPA, MOJIb30BATHCS OLEHKOW M MPUKUAKONW MPU MPAKTHUYECKUX
pacuerax;

- pacro3HaBaHUE BEPHBIX U HEBEPHBIX BBICKA3bIBAHU;

- OLICHMBAHUE PE3yJIbTAaTOB BEIYMCIICHHUN IIPU PEIICHUH IIPAKTUYECKUX 3a/1a4;

- BBIINIOJIHEHUE CPABHEHHUS YUCEII B PEAJIbHBIX CUTYyalUsX;

- HCTIOJIb30BAHNE YMCIIOBBIX BRIPAKCHHUHN TIPU PEIICHUH MPAKTHUECKUX 33734 U 33/1a4 U3 JPYTrUX y4eOHBIX MPEIMETOB;

- peleHue MPakKTUYECKHUX 3a/1a4 C MPUMEHEHNEM MPOCTEHIITNX CBOUCTB (QUTYD;

- BBIIIOJIHEHUE TPOCTEUIINX MOCTPOCHUN U U3MEPEHNUI Ha MECTHOCTH, HEOOXOIMMBIX B peaIbHON KU3HHU;

0/1_ 00YYAIOWUXCAL C HAPYULEHUAMU ONOPHO-08UAMENbHO20 annapama.

- 81a0eHue CneyualbHbIMU KOMNbIOMEPHLIMU CPEOCMBAMU NPeOCmAaBIeHUs U AHAIU3a OAHHbIX U YMeHUe UCNOAb308amb NePCOHANbHbIE CPeOCmed

oocmyna ¢ yuemom 08U2amenbHblX, peueosueamenbHblX U CEHCOPHBIX HAPYUWEeHU,

- YMeHue UCnoIb306amsb NePCOHANbHbIE CPEOCMBEA 0OCMYNA.

BoinyckHUK HayuuTes B 5-6 Kiaccax (U1 MCNIO/Ib30BAHUS B NOBCEIHEBHOM KM3HU U 00ecriedeHUs1 BO3MOKHOCTH YCHELIHOr0 MPOI0JIKeH U1
o0pa3oBaHus HA 0a30BOM YpPOBHe):

e OmnepupoBarh Ha 6a30BOM YPOBHE MOHATUAMU: MHOXKECTBO, JJIEMEHT MHOXKECTBA, MIOJAMHOKECTBO, ITPUHAICKHOCTB;

® 33JaBaThb MHOXECTBA IIEPEYUCICHUEM UX DJICMEHTOB;

® HAaxOJWTh IlepeceueHue, 00beIMHEHNE, IOAMHOKECTBO B IPOCTEHIINX CUTYaLIUsAX.
B noBcegHeBHOM KU3HHM U NIPH U3YYCHUH APYTUX NPEIMETOB:

® PpAacCIIO3HABATh JIOIMYECKN HEKOPPEKTHBIE BBICKA3bIBAHUS.
Yucaa

e OrnepupoBaTh Ha 6a30BOM YpPOBHE HOHATHSAMM: HATYpaJbHOE YHCIIO, LEJI0E YUCIIO, OOBIKHOBEHHAs ApPOOb, JeCITUYHAs Ipo0b, CMEIIAHHOE YHCJIO,
palOHaIbHOE YHCIIO;

® JCIOJB30BaTh CBOMCTBA YKMCEI U NPaBUia JEHCTBUI C pallMOHAIbHBIMU YHACIAMU IIPU BBIIIOJHEHUN BBIUUCIICHUN;

® JCIOJb30BaTh MPU3HAKK JAEIUMOCTHU Ha 2, 5, 3, 9, 10 npu BBINOIHEHUH BEIYUCIECHUI U PELLIEHUN HECTIOKHBIX 3aa4;

® BLINOJIHATE OKPYTJICHUC PAIlMOHAJIIbHBIX YHUCCII B COOTBECTCTBUU C IIPpABUIJIAMU;



CpaBHHUBATh pallMOHAJIBHBIC YHCJIA.

B noBceqHeBHOM KM3HHA U IPHA H3YYCHUH NPYI'UX NMPEeaAMETOB:

OLICHUBATH PC3YyJIbTAThbL BBEIUHMCIICHU I IIpU pCHICHUHN NPAKTUYCCKUX 3a1a4;
BBIIIOJIHATE CPABHCHHUEC YHCCII B PCAJIbHBIX CUTYallUAX;

COCTaBJIATH YU CJIOBBIC BBIPAXKCHUS ITPHU PCHICHUN ITPAKTUYCCKHUX 3a1a4 U 3a1a4 U3 JPYyrux y‘I€6HI>IX npeaAMCETOB.

CraTtucTHka u TEOPpUA BepOﬂTHOCTeﬁ

[IpencraBnsaTs JaHHBIC B BUAE TAOIHII, AUATPaAMM,

YUTaTh UH(POPMALIKIO, TPEJICTABICHHYIO B BUJIE TAOJINIIbI, TUATPAMMBI.

TekcToBBIE 321291

PemraTe HEeCnOXHBIE CIOKETHEIC 3ala4i pa3HbIX TUIIOB HA BCC apI/I(l)MeTI/I'—ICCKI/Ie JlefICTBI/IH;

CTPOUTH MOJCIIb YCIIOBHA 3ada4yun (B BUJC Ta6J'II/II_[BI, CXEMHI, pI/IcyHKa), B KOTOpOﬁ JAaHbl 3HAUYCHUA IBYX W3 TPEX B3aMMOCBA3AHHBIX BCIWYHUH, C

LECJIBIO ITOMCKA PCIICHUA 3aJa4H;

OCYILIECTBIISTH CIIOCO0 MOKCKA pEelIeHHUs 3a/1a4H, B KOTOPOM PacCyKJI€HUE CTPOUTCS OT YCIOBHS K TPEOOBAHUIO WK OT TPeOOBAHHUSA K YCIOBUIO;
COCTaBJIATH IUIaH PELICHUS 3a1a4U;

BBIJICIISIT ATAIbI PELICHHUS 3a/1a4H;

HMHTEPIPETUPOBATH BBIYUCIUTEIbHBIC PE3YNIbTATHI B 337a4Ue, HCCIEA0BATh MOJYyYCHHOE PEIlIeHUE 3aa4u;

3HATh pa3nyue CKOpOCTel 00beKTa B CTOAYEH BOJIE, MPOTUB TEUCHHS U MO0 TEUYCHHUIO PEKH;

peliaTh 3a/1a4i Ha HaX0K/IEHHE YaCTH YKcia U YKcia 10 ero 4acTu;

peulaTh 3aJa4u pPa3HbIX THUIIOB (Ha pa60Ty, Ha IMOKYIIKH, Ha ,[[BI/I)KCHI/IC), CBA3BIBAIOIINX TPHU BCIUYUHBI, BBIACIIATL 3TH BCIWYHMHBI U OTHOIICHUS

MCKAY HUMU,

HaxoJuTh IMMPOLCHT OT YUCJId, YUCJIO IO ITPOUCHTY OT HETO, HAXOAUTH MPOLUCHTHOC OTHOMCHUC JIBYX YHCCII, HAXOAUTH NPOUCHTHOC CHUKXCHUC HJIN

MPOUCHTHOC IMOBBIICHUC BCIIUNYNHBI;

peuiaTh HECJIOKHBIC JIOTUYCCKUC 3a/la4u MCTOIOM paccymz[eHHﬁ.



B noBceaHeBHOM KU3HHU U NIPU U3YYEHHUH APYIUX NIPEeIMETOB:
® BBIIBUraTh FUIIOTE3bl O BO3MOXHBIX NPEAEIbHBIX 3HAUEHUAX UCKOMBIX BEJINYMH B 3a/1a4€ (J€J1aTh IPUKHUJIKY)
Harasinnas reomerpus
I'eomeTpuuyeckue purypbl
e OmepupoBarh Ha 0a30BOM YypOBHE MOHATUSAMHU: (HUTypa, TOUYKA, OTPE30K, MpsiMas, Jy4, JIOMaHas, yroj, MHOTOYTOJIbHUK, TPEYTrOJbHUK H
YeThIPEXYTOJIbHUK, IPIMOYTOJIbHUK U KBaJpaT, OKPYKHOCTb M KPYT, IPSIMOYTOJIbHBIN Napaienenunes, Kyo, map. M3o0paxaTs nzyyaemblie GUrypsl OT pyKd U

C IOMOIIBIO JINHEUKHU U [IUPKYJIS.

B noBcegHeBHOM KU3HM U NIPH U3YyYEeHUH APYTUX MPeIMeTOB:
e peniaTh NPAaKTUYECKUE 3a7a4u C IPUMEHEHUEM MPOCTEUIINX CBOMCTB puryp.
I/I:;Mepemm U BbBIYUCJICHUSA
e BBINIOJIHATh U3MEPEHNE JJIMH, PACCTOSIHUI, BEJIMYMH YIJI0B, C IOMOLIBIO HHCTPYMEHTOB JJI U3MEPEHHUM JIJTUH U YIJIOB;
® BBIYKCIATH [UIOIIAIN IPSIMOYTOJIbHUKOB.
B noBceqHeBHON KM3HM M NIPU U3YyYE€HHUH JPYIUX NPeAMETOB:
® BBIYHCIATH PACCTOSIHUSA HA MECTHOCTH B CTAaHIAPTHBIX CUTYALUAX, IUIOIAH IPSIMOYTOJIbHUKOB;
® BBIIOJHATH IPOCTEHIINE TOCTPOSHHS U U3MEPEHUsI HA MECTHOCTH, HEOOXOAUMBIE B PEATbHOM KU3HMU.
HcTropust MaTeMaTHKH
® OIIMCHIBATh OT/IENIbHBIE BBIIAIOIIMECS PE3YJbTAThI, IOJYYEHHBIE B X0/€ PA3BUTHA MAaTEMaTUKU KaK HAyKH;
® 3HATh [IPUMEPbl MATEMATUYECKUX OTKPBITHIA U UX aBTOPOB, B CBSA3U C OTEUECTBEHHOW U BCEMUPHON UCTOPHUEH.
BpINyCKHUK NMOJYYUT BO3MOKHOCTh HAYYUTHCH B 5-6 Kiaccax (1151 o0ecrie4eHus1 BO3MOKHOCTH YCIIELIHOT0 MPOJ0JIKeHUsI 00Pa30BaHUA)
DJIeMEeHTbI TEOPUHM MHOKECTB M MATEMATH4Y€CKOM JIOTUKH
° Onepupoearnb NOHAMUAMU. MHOMNCECMB0, XapAKMEPUCMUKU MHOJHCecmea, J1eMeRm MHodcecmed, nycmoe, KOReUHoe u beckoneynoe MHOIHCECMEO,

NOOMHOICECT 60, npuHadﬂe:)fCHocm b,



®  onpeodenamv NPUHAONEHCHOCHb DIEeMEHMA MHONCeCmBY, 00beOUHEHUIO U Nepecedenuio MHOICeCms, 3a0déamsb MHONCECMBO C NOMOWbLIO
nepeyucienus 1eMeHmos, Cl108eCH020 ONUCAHUSL.
B noBceaHeBHOI :KU3HM U IPU M3YyYEHUU JAPYTUX IPEIAMETOB:

®  pacnosHasamsv 102U4eCKU HeKOPPEKMHble GblCKA3bIBAHUS,

® CMpoumsv YenouKu yMo3aKitoueHull Ha OCHO8€e UCNOIb308AHUS NPABUTL TOCUKU.
Yucna

o  Onepuposamb NOHAMUAMU. HAMYPATLHOE YUCI0, MHONCECTEO HAMYPAIbHLIX YUCE, Yelloe YUCLO, MHONCECE0 YeblX Yucel, 00bIKHOBEHHAs OPOOb,
decsamuunas 0pobb, CMEUlaHHOe YUCIO0, PAYUOHATLHOE YUCIO, MHONCECMBO PAYUOHANILHLIX YUCE], 2eOMempUuyecKas UuHmepnpemayus HamypaibHblIX, Yevlx,
PAYUOHANBHBIX,

®  NOHUMAamMb U 0OBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCA,

®  GLINONHAMb GLIYUCICHUS, 8 MOM YUCIE C UCHOAb308AHUEM NPUEMOE DAYUOHAIbHBIX BbIYUCIEHUL, 000CHOB8bIBAMb ANOPUMMbBL BbINOJIHEHUS
oelicmeuil,

® ucnonvzosams npusHaku deaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmovl u npoussedeHus uucen npu 8bINOJHEHUU bIYUCTEHUL U PelleHUU 3a0ay,
000CHOBLIBAMb NPUSHAKU OETUMOCTIU;

®  BLINONHAMb OKpPY2IleHUEe PAYUOHATIbHBIX YUCE C 3A0AHHOU MOYHOCMbIO,

®  YNoOpsA0OuUUBAMb YUCIA, 3ANUCAHHBLE 8 8UOe 0DLIKHOBEHHBIX U 0eCAMUYHBIX OpOobell,

e naxooumv HOJ/[ u HOK uucen u ucnoiv3osamo ux npu peuieHuu 3a0a, .

®  onepuposamsv NOHAMUEM MOOYIb YUCIA, 2EOMeMPULecKas UHmepnpemayus Mooy 4Yucid.
B noBcegHeBHOI KU3HM U NP U3YyYEeHUH APYTUX MPeIMETOB:

®  NPUMEHAMb NPABUILA NPUOTUNCEHHBIX 8bIYUCTEHULL NPU PeUuleHUU NPAKMUYEeCKUX 3a0a4 U peueHuly 3a0ay Opy2ux y4yeOHbix npeomemos;

®  GBINOJHAMb CPABHEHUE Pe3YTbMANO8 GbIUUCIHUL NPU PelleHUY NPAKMUYecKUX 3a0ay, 8 mom Yucie NPUOIUNCEHHBIX GbIYUCTECHULL

®  CcOCmMasiamb YUCILO8ble BbIPANCEHUS U OYEHUBAMb UX 3HAYEHUsI NPU peuleHUU NPAKMUYEeCKUX 3a0a4 U 3a0ay u3 Opyeux y4eOHblx npeomemos.

YpaBHeHHs U HEPABEHCTBA



e Onepuposamuv NOHAMUAMU. PABEHCMBO, YUCIO080€ PABEHCMEO, YPABHEHUE, KOPEHb YPABHEHUs, pelleHUe YPAGHEHUS, YUCTI080€e HEPABEHCMIEO.
CraTuCcTHKA U Teopusi BepOSITHOCTE

e  Onepupogamb NOHAMUAMU. CIOIOYAMbLE U KPY208ble OUACPAMMbL, MAOIUYbl OGHHBIX, CpeOHee apugmemuyecKoe,

®  u3greKamv, uHgopmayuro, TPEICTaBICHHYIO B TAOIHUIIAX, HA AUAarpaMMaXx;

® cocmasnams madaUYbl, CMPOUMs OUASPAMMbL HA OCHOBE OAHHbIX.
B noBceaHeBHOI :KU3HM U TPH U3YyYEHHUU JAPYTHUX NPeIMETOB:

®  u3BIEKAMb, UHMEPRPEMUPO8aAms U Npeobpaszoevieams uHgGopmayulo, TIPEACTaBIEHHYIO B Ta0MLaX U Ha Juarpammax, OTpa’karollyl0 CBOWCTBA U

XapaKTePUCTUKH PEATbHBIX MPOLECCOB U SIBJICHUIA.

TexcroBble 3a1a4n

e Pewams npocmule u ClLONHCHbIE 3a0ayU PA3HBIX MUNOG, A MAKHCE 3A0aAYU NOBLIUEHHOU MPYOHOCMU,

®  UCNONL308AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOENU MEKCMO8 CJLONCHBIX 3a0ay 0/ NOCMPOeHUsl NOUCKOBOU CXeMbl U peuleHUs 3a0ay,

®  3HAMb U NPUMEHAMb 00a CNOCODOA NOUCKA peuleHuss 3a0ad (om mpebosanus K YCi08Uio U OM YCi08Usl K mpebo8anuio);

®  M00enupo8amsv paccyiHcoeHus npu NOUcke peueHus: 3a40ay ¢ NOMoubo 2pagp-cxemol,

®  gulOenAMmb dSMANbl peuleHUsl 3a0ayu U COOePACAHUe KA 020 SMand;

®  UHMEPNPemuUpoB8ams bIYUCTUMENbHbIE PEe3)IbMamsbl 8 3a0aye, UCC1e008amb NOJYUEHHOe peuleHue 3a0ayil;

®  QHANUZUPOBAMb BCEBO3MOJCHbIE CUMYAYUU B3AUMHO20 PACNOJIONCEHUS 08YX 00BEeKMO8 U UZMEHeHUe UX XAPaKmepucmuk Hpu CO8MeCmHOM
08UMICEHUU (CKOPOCMb, 8peMsl, pacCMOosHUe) NPU peuleHuy 3a0a4 Ha 08UdCeHUe 08YX 00BbEKMOo8 KaK 8 00HOM, MAK U 8 NPOMUBONOIONHCHBIX HANPABIEHUSAX,

®  uccnedo8ams 8Ce8O3MONCHbIE CUMYAYUU NPU PeuleHUU 3a0ay Ha 08UICEeHUe NO peKe, PACCMAmMpUBams pazusie CUCTeMbl Omcyema;

®  pewiams pasHoOOPA3HbLE 3A0AYU KHA YACTNUY,

° peuiams u obocHosbieamMb C80€ peuileHue 3a0ay (6b10€]l}ll’}1b mamemamudecKyro OCHOBy) Ha HAXO0JICOeHUe Yacmu Yucia u 4ucia no e2o 4acmu Ha

OCHO8€ KOHKpEeNnHO20 cmulcia dpo6u;



®  0Co3HABAMb U OOBACHAMb UOCHMUYHOCMb 3A0aY PA3HBIX MUNO08, CEA3LIBAIOUUX MPU BeIUYUHbL (HA pabOmy, HA NOKYNKU, HA 08UNCEHUE); GblOeNAMb
MU BENUYUHBL U OMHOULEHUS MENHCOY HUMU, NPUMEHAMb UX NPU peulenuy 3a0ad, KOHCMPYUpPosams coOCmeeHHble 3a0aiu YKaA3aHHbIX MUNos.
B noBceHeBHO¥ KM3HU M IPU U3YYEHHUH JPYIUX NPeAMeTOB:

®  gblOenAMmb NPU peueHuy 3a0a4 Xapakmepucmuku paccCMampusaemol 6 3aoaye cumyayuu, OMmIUYHble Om pedanbHblX (me, Om KOMOpPbIX
abcmpazuposanucs), KOHCMpYUpo8ams HO8ble CUMYayUl ¢ Y4emom IMuX XapaKmepucmux, 8 4aCmuoCmu, npu peueHul 3a0ay Ha KOHYeHmpayuu, Y4umvléams
NJIOMHOCMYb 8eujecmsd,

®  pewamv U KOHCMPYUpPO8AmMb 3a0auu HA OCHOBE DPACCMOMPEHUSl PealbHblX CUMYAyull, 8 KOMOPbIX He mpebyemcs MOYHbI BbIYUCIUMETbHbIU
pe3yremam,

®  pewams 3a0ayu HA OBUICEHUE NO PeKe, PACCMAMPUBAsl pA3Hble CUCEMbl OMcYema.
Harasignas reomerpust
I'eomeTpuueckue purypsl

o  JI361eKamvb, unmepnpemupo8anms u npeobpasosvliéams UHGOPMAYUIO 0 2e0MempUYecKUx husypax, npeocmasieHHyIo Ha Yepmexicax;

®  uz00Opasxcamov uzyuaemsvie ueypvl om pyKu U ¢ NOMOUWbI0 KOMNbIOMEPHbIX UHCIPYMEHMO8.
H3mepenusi u BbIYMCICHUS

®  BLINONHAMb USMEPEHUe OIUH, PACCMOAHUL, 8ETUYUH V2ll08, C NOMOUWBIO UHCMPYMEHMO8 Ol USMEpPeHULl OIUH U Y2l08;

®  BLIUUCIAMb NIOWAOU NPAMOY20IbHUKOS, K8AOPAMO8, 00beMbl NPAMOY2OJIbHLIX napaienenunedos, Kyoos.
B noBcegHeBHOI KU3HM U NIPH U3YYEeHUH APYTUX MPeIMeTOB:

®  BBIYUCTAMb PACCMOAHUA HA MECMHOCMU 8 CIMAHOAPTNHBIX CUMYAYUAX, NIOUAOU YUACKO8 NPAMOY20NbHOU Popmbl, 00beMbl KOMHAM,

®  GLINONHAMb NPOCMeliuUe NOCMPOeHUs HA MECIHOCMU, He0DX00UMble 8 PealbHOU HCUSHU,

®  OyeHusamv pasmepuvl PeaibHbIX 00bLEKMO8 OKPYACAIOUe20 MUPA.

Hcropus MmateMaTHKHU

° Xapakmepus’ogamb 8KI1A0 ebldaiomuxc;z MamemamuKkoe 6 passunue MamemamuKku U UHbIX HA)Y4YHbIX obnacmeil.
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BoinmyckHUK HayuuTes B 7-9 Kjaccax (JUISl HCNIOIb30BAHUS B MOBCETHEBHOI KU3HU U 00ecredeHUus1 BO3MOKHOCTH YCHEITHOT0 MPOI0JIKEHUSs
o0pa3oBaHus)
DJIeMEHTBI TEOPUU MHOKECTB M MATEMATHYECKOMH JIOTHKHU

e  OnepupoBaTh Ha 06230BOM YPOBHE MOHSITUSIMH: MHOKECTBO, JICMEHT MHOYKECTBA, TIOIMHOKECTBO, MPUHAIIC)KHOCTH;

®  337aBaTh MHOXECTBA MEPEYUCICHUEM HX DJIEMEHTOB;

® HaXOJHWTh MEepeceucHe, 00ObSTMHCHHE, TTOJIMHOKECTBO B IIPOCTEUIITNX CUTYAIUSX;

e OmepUpoOBaTh Ha 0A30BOM ypOBHE MOHATHUSAMH: OTIpe/IeNieHne, aKCHOMa, Te0OpeMa, JI0Ka3aTelbCTBO;

® TIPHUBOJUTH MPUMEPHI M KOHTPIIPUMEPHI JIJIS TIOITBEPIKICHHS CBOUX BBICKA3bIBAHHIA.
B noBceqHeBHOIM KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:

®  HCIIOJIb30BaTh TpadUiecKoe MPECTaBIICHUE MHOMXECTB JUIS OTMCAHUS PeajbHBIX MPOIECCOB W SIBJICHUU, NMPU PEIICHUU 3aJa4 JIPYTHX YIeOHBIX
MPEAMETOB.
Yucaa

e OnepupoBarh Ha 6a30BOM ypOBHE MOHSATHUSMH: HATYPAJIbHOE YHCIIO, IE]0€ YUCIIO0, OOBIKHOBEHHAS APO0b, ACCATHYHAS ApoOb, CMENIaHHas Ipo0b,
panoHaIBHOE YMCII0, apu(METUIECKII KBaIpaTHBIM KOPEHb;

®  HCIOJIb30BAaTh CBOMCTBA YHUCEI U MpaBUia ACHCTBUI MPHU BBIIIOJTHEHUN BBIYUCICHUN;

®  HCIOJIb30BaTh MPU3HAKHU JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINIOJTHEHUH BBIYUCICHUH U PEIICHUU HECIOKHBIX 3a]1a4;

®  BBINOJHATH OKPYIJICHUE PAIIMOHATILHBIX YHUCET B COOTBETCTBHH C TIPABUIIAMH;

®  OIICHMBATh 3HAYCHHE KBAJAPATHOTO KOPHS U3 MOJIOKUTEIBLHOTO IEJI0T0 YKCIa;

®  pacro3HaBaTh pPaIlMOHAJIBLHBIE U HPPAIlMOHAIBHBIC YHCIIA;

®  CpaBHHMBATH YHCIIA.
B noBceaHeBHOI KU3HM U NPH U3YyYEHUH APYTUX MPEIMETOB:

®  OIICHUBATh PE3YJbTAThl BHIYMCICHUN MPU PEUICHUH MPAKTUYECKUX 3a/1a4;

L4 BBIIIOJIHATE CPABHCHHUEC YHCCII B PCAJIbHBIX CUTYAlIUAX
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®  COCTaBJIATH YHCIIOBBIC BBIPAKEHUS MPH PEIICHUN MPAKTUUYECKUX 3324 U 337a4 U3 IPYruX y4eOHBIX MPEAMETOB.
ToxnecTBeHHbIE TPe0OPaA30BaAHUA

¢  BBINONHATH HECTOXKHBIE TPEOOPA30BAHMS VISl BEIYMCICHHUS 3HAYCHUI YHCIIOBBIX BRIPAKEHUH, COJIEPKAIIUX CTETIEHU C HaTypaJlbHBIM MOKa3aTeseM,
CTENEHHU C LEJIbIM OTPULIATEIbHBIM [IOKA3aTENIEM;

®  BBIIIOJIHATH HECJIOKHBIE MPE0Opa30BaHMs LIEIbIX BbIPAXKEHUN: PACKPbIBaTh CKOOKH, IPUBOIUTH MOJOOHBIE CIaraeMsle;

®  HCIO0JIb30BaTh (POPMYJIBI COKPAIEHHOTO YMHOKEHHUS (KBaJIpaT CyMMbl, KBAaIpaT Pa3sHOCTH, PA3HOCTb KBAJApATOB) Ui YIPOILEHUS BBIUYUCICHUN
3HA4YECHUM BBIPAKEHU;

®  BBINOJIHATH HECJIOKHBIE MPe0Opa3oBaHusl IPOOHO-TMHEHHBIX BHIPAKEHUN U BBIPAKEHUN C KBaJPaTHBIMHU KOPHSIMH.
B noBcegHeBHOM KU3HM U NIPH U3YYEeHUH APYTUX MPeIMeTOB:

® [IOHMMAaTh CMBICI 3alMCH YHCIIA B CTAHJIAPTHOM BHJIE;

®  ONepHpoBaTh Ha 6A30BOM YPOBHE MOHITUEM «CTAHJAPTHAS 3AIIUCh YHUCIIAN.
YpaBHeHHUsI U HEPABEHCTBA

e OnepupoBaTb Ha 6a30BOM ypOBHE HMOHSATHUSIMM: PABEHCTBO, YHUCIOBOE PABEHCTBO, YPAaBHEHUE, KOPEHb YPAaBHEHUS, PEILICHUE YPAaBHEHUS, YHCIOBOE
HEPABCHCTBO, HEPABEHCTBO, PEILICHUE HEPABEHCTBA;

®  IIPOBEPATH CIPABEUIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;

e  pelaTh JMHEWHBIE HEPABEHCTBA U HECIIOXKHBIE HEPABEHCTBA, CBOAALIUECS K JINHEHHBIM;

®  pelaTh CUCTEMbI HECIIOKHBIX JTMHEWHBIX YPaBHEHUH, HEPABEHCTB;

®  IIPOBEPSATH, SBJIACTCS JU JAaHHOE YKMCIIO PELICHUEM YpaBHEHUs (HEPaBEHCTBA);

e  peulaTh KBaJpaTHbIC YpaBHEHUs 10 GOpMyJie KOpHEH KBapaTHOIO ypaBHEHUS;

e  u300paXkaTh pelIeHHs] HEPABEHCTB U UX CUCTEM Ha YUCIOBOM MPSIMOIA.
B noBcegHeBHOM KU3HHM M NIPH U3YYCHUH APYTUX NPEIMETOB:

®  COCTaBJIATH U pelllaTh JUHEWHbIE YPAaBHEHUS MPU PEIICHUH 3a/1a4, BO3HUKAIOIIUX B APYrUX y4eOHBIX MpeIMeTax.

DyHKUUH
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e Haxomuth 3HaueHHe (HYHKUIUU 10 33JaHHOMY 3HAYCHHIO apTyMEHTa;

®  HAXOJUTh 3HAYCHHE apI'yMEHTA M0 33JJaHHOMY 3HAUYCHHIO (DYHKIIMH B HECJIOKHBIX CUTYAIHSX;

®  OIpENENTH [10JIO)KEHUE TOUKH 10 €€ KOOpAUHATaM, KOOPAUHATHI TOUKH 10 €€ MOJI0KEHUIO Ha KOOPJUHATHOM IIOCKOCTH;

e 10 rpaduKy HaX0AUTh O0IACTH OTPEACICHHUS, MHOYKECTBO 3HAYCHUH, HYIN (DYHKIIMH, TIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEKYTKH BO3PACTAHU 5
1 yObIBaHM, HAaNOOJIbIIIEEe U HAUMEHbIIIEe 3HAYCHUS (DYHKIINU;

®  CTPOWTH rpaduK JTUHEHHOU (PyHKINU;

®  [IPOBEPATH, ABJISAETCS JIU JaHHBIA Irpaduk rpapukoM 3a1aHHON QyHKIMN (JIMHEHHOU, KBalpaTUYHOM, 0OpaTHON MPOTOPIMOHATBHOCTH);

®  OmpelensTh NPUOIMKEHHbIE 3HAaU€HUSI KOOPAUHAT TOUKHU MepeceyeHus rpapuKoB GyHKIIHIA;

e omnepupoBaTh Ha Oa30BOM YPOBHE MOHATUSMU: MOCIIEI0BATENBHOCTh, apu(MeTHUECKas MPOrpeccus, TeOMeTpUUIecKas Iporpeccus;

e  pelath 3aJla4M Ha IPOTPECCHH, B KOTOPHIX OTBET MOKET ObITh MOJYYEH HEMOCPEACTBEHHBIM MOJICYETOM 0€3 MpUMEHEHUS POPMYIL.
B noBcegHeBHOI KU3HM U NP U3YYEeHUHU APYTUX NPeIMeTOB:

®  HCNOJNB30BaTh IpaUKU peaJbHBIX IMPOLECCOB U 3aBUCUMOCTEH Ul ONpENENeHMs HX CBOMCTB (HaumOOJblIME M HAWMEHbIINE 3HAYEHUs,
IIPOMEXYTKH BO3pacTaHUs U yObIBaHU, 00JaCTH MOJI0XKUTEIbHBIX U OTPUIATENbHBIX 3HAYEHUH U T.11.);

®  JCINOJIB30BaTh CBOMCTBA JMHEHHON (YHKIIMU U €€ Tpa(UK NPpH pelIeHUH 3aJa4 U3 IPYTUX y4eOHbIX IPEIMETOB.
CraTncTUKa U TeOpHsi BEPOATHOCTEM

e lImers mpeacTaBiIeHHE O CTATUCTHUECKUX XapaKTEPUCTUKAX, BEPOSTHOCTH CIIy4ailHOrO COOBITHSI, KOMOMHATOPHBIX 33/1a4ax;

e  pewlate NIpocTelire KOMOMHATOPHBIE 33124l METOJIOM IIPSMOT0 ¥ OPraHU30BaHHOTO Nepedopa;

®  IpeACTaBJIATH JaHHbIE B BUJE TaOMLl, AUarpamMmm, rpadMKoB;

®  yuTaTh UH(OPMALMIO, IPEACTABICHHYIO B BUJIE TaOIMIIbI, TUarpaMMel, rpaduka;

®  OIpeneNaTh OCHOBHbIE CTATUCTUYECKUE XapaKTEPUCTUKU YHCIOBBIX HAOOPOB;

®  OIIGHUBATh BEPOSATHOCTH COOBITHS B MPOCTEUIINX CIydasix;

®  UMETb IPECTaBICHUE O POJIM 3aKOHA OOJIBIINX YHCENl B MACCOBBIX SBJICHHSIX.

B noBcenHeBHOM KU3HHM U NIPH U3YyYEHUH APYTUX NPEIMETOB:
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®  OIICHUBATh KOJMYECTBO BO3ZMOKHBIX BAPUAHTOB METOJIOM Iepedopa;

° HUMCTHh NPCACTABJICHUC O POJIM NPAKTUYCCKH JOCTOBCPHBIX U MAJIOBEPOATHBIX COGBITHfI;

° CpaBHHUBATb OCHOBHBIC CTATUCTUYCCKUEC XAPAKTCPHUCTHUKH, IMMOJIYYCHHBIC B IIPOLICCCC PCIICHUA HpPIKJIaIIHOfI 3ala4yu, U3y4CHHA pCaibHOT'O SIBJICHUS ,

° OLCHUBATHb BEPOATHOCTH PCAJILHBIX COOBITHH U SIBJICHUH B HECIIOKHBIX CUTyaluigXx.
TexcToBble 321a4UH

° Pemarts Heca0KHBIE CIOKETHBIC 3aa4u pa3HbIX TUIIOB HAa BCC apH(bMeTquCKHG IICﬁCTBPI?I;

° CTPOUTH MOJCIIb YCIIOBHA 3a1a4un (B BUJEC Ta6J'II/IIII>I, CXEMbI, pUCYHKAa UJIU ypaBHeHI/ISI), B KOTOpOfI AaHbl 3BHAYCHUSA ABYX M3 TPEX B3aMMOCBA3 aHHBIX
BCJIMYMH, C LCJIBIO NOVWCKA PCUHICHUA 3a/1a4Yu;

®  OCYLIECTBIATH CIIOCOO MOKCKA PELICHMS 33Ja4, B KOTOPOM PacCyXJICHHE CTPOUTCA OT YCIOBUS K TPEOOBAHHUIO WM OT TPEOOBAHUS K YCIOBHIO;

®  COCTaBJIATH IUJIaH PEIICHUs 3aJauu;

° BBIICJIATH OTallbl PCIICHUA 3aJa4u;

®  UHTEPNPETHPOBATH BBIYMCIUTEIbHBIC PE3YIbTAThl B 3aJjaue, UCCIIE0BATh OJIyYEHHOE PELIeHHE 3aJaul;

®  3HaTh pa3jIUyMe CKOPOCTEH 00bEKTa B CTOSIUEH BOJE, IPOTUB TEUEHUS U 110 TEUCHHUIO PEKU;

e  pemaTh 33Ja4d Ha HAXOKJECHUE YaCTH YMCia U YUCIIA TI0 €ro YacTu;

e peulath 3a/a4yd pasHbIX TUIOB (Ha padOTy, HA MOKYIKHU, Ha JBUKEHME), CBSI3bIBAIOLIUX TPU BEJIUUYUHBI, BBIIEJIATH 3TU BEJIMYUHBI U OTHOLICHMS
MEX]ly HUMH;

®  HaXOJUTb NMPOLEHT OT YMUCJA, YUCIIO O MPOLEHTY OT HETO, HAXOIUTh IIPOLEHTHOE CHUYKEHUE WIIM IIPOLICHTHOE MOBBIICHUE BEIUYHHBI;

®  peulaTh HECJIOXKHbIE JIOTHYECKUE 3314l METOJIOM PacCyKICHUH.
B noBceHeBHON KM3HM M IIPU U3YYEeHHMH APYIUX NPeAMETOB:

®  BBIJIBUTaTh TUIIOTE3bI O BOBMOKHBIX MPENEIbHBIX 3HAUCHUSIX UCKOMBIX B 3a/lau€ BEJIMYMH (J1e1aTh IPUKUAKY).
I'eomerpuuyeckue purypbl

e  OmnepupoBarb Ha 0a30BOM YPOBHE MOHATHIMH F'€OMETPHUUECKUX DUTYP;

L4 HU3BJICKATbh HH(bOpMaHI/IIO 0 TCOMCTPHUICCKUX (I)I/Il"yan, MPEACTABJICHHYIO Ha UCPTCIKAX B IBHOM BUJIC,
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®  TIPUMEHSTH JUIS PELICHHUS 3a7a4 reoMeTpudeckue (aKThl, €CIH YCIOBHS UX MPUMEHEHHS 33aJJaHbl B IBHOH (opme;
e  pemiath 33Ja4d Ha HAXOXKJCHHUE F'€OMETPUUYECKHUX BEJIMYMH 0 00pa3laM MK aJrOPUTMAaM.
B noBceaHeBHOM KU3HHU U IIPU U3YYEHHUH APYTUX NPEeIMETOB:
®  JCMOJB30BaTh CBOWCTBA TEOMETPHUYECKHX (DUTYp A pEUIeHHs TUIOBBIX 3a7ad, BO3HUKAIOMIMX B CHUTYalMsX IOBCEIHEBHOM JKM3HH, 3a1ad

MPAKTUYCCKOr'o COACPIKAHUS.

OTHoOmIEeHuA

e OnepupoBarb Ha 0a30BOM YpPOBHE MOHSTHUAMU: PABEHCTBO (GUTYp, paBHbIE (UTYPHI, PaBEHCTBO TPEYrOJHHUKOB, MAPAUICTLHOCTh MPSIMBIX,
MEePIEHNKYISIPHOCTD MPSMBIX, YTIIbI MEXY MPSIMBIMH, IEPIICHIUKYIISP, HAKIOHHAS, TPOCKITH.
B noBceaHeBHOI :KU3HU U TPU U3YYEHUU APYTUX NPEeAMETOB:

®  HCIOJIb30BaTh OTHOIICHUS JJIs PEIICHUS TPOCTEUIITNX 3aa4, BOSHUKAIOMIUX B PEATHHOU KU3HM.
HN3mepeHus u BbIYHCIEHUSA

e  BpINoJHATH U3MEPEHUE JJTMH, PACCTOSIHUM, BEIMYMH YIJIOB, C TOMOIIBIO HHCTPYMEHTOB ISl K3BMEPEHUHN JUTHH U YTJI0B;

®  MpPUMEHATH (HOPMYIIBI IEPUMETPA, TUIOMIAAN U 00BheMa, TUIOIIAAN MIOBEPXHOCTH OTACIBHBIX MHOTOTPAaHHUKOB TIPH BBIYMCIICHUSX, KOT/Ia BCE TAHHBIE
HMMEIOTCS B YCIIOBHH;

e npumeHsATh TeopeMy [ludaropa, 6a30BbIe TPUTOHOMETPUUECKHE COOTHOIICHHUS ISl BBIYMCIICHUSI JUTMH, PACCTOSHHUM, IIJIOMIAJEH B MPOCTEHIINX
CITyJasx.
B noBceaHeBHOI :KU3HU U TP U3YYEHUU JAPYTUX MPeIMETOB:

®  BBIYHCIATH PACCTOSIHUS HA MECTHOCTH B CTAHJAPTHBIX CHUTYalUsX, IUIOMIAJM B MPOCTEHIIMX CIydasX, MPUMEHATh (OpMYJbl B IMPOCTEHIINX
CUTYaIUSX B TIOBCEAHEBHON KU3HU.
I'eomeTpuyeckue MoCTpoeHust

e U3oOpaxkaTh THMOBBIE MIOCKHE PUTYPHI U (PUTYPHI B TPOCTPAHCTBE OT PYKU U C IOMOIIbIO HHCTPYMEHTOB.

B noBcegHeBHOM KU3HHM U NIPH U3YyYEeHUH APYTUX NPEIMETOB:
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®  BBINOJIHATH MPOCTEHIIINE MOCTPOCHHS HA MECTHOCTH, HEOOXOIUMBIE B PEATbHOM KHU3HH.
I'eomeTpuyeckue npeodpasoBanus

e Crpouts purypy, CHMMETPHUHYIO JAHHOH (UTYype OTHOCHUTEIBHO OCH U TOUYKH.

B noBcegHeBHOM KU3HM U NPH U3YyYEeHUH APYTUX PeIMeTOB:
®  pacrno3HaBaTh JIBKEHUE 0OBEKTOB B OKPYXAIOIIEM MUPE;
e  pacrno3HaBaTb CHMMETPHUYHBIE (PUTYpBI B OKPYKAIOIIEM MUPE.
BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH
e  OnepupoBaTh Ha 0A30BOM YpPOBHE NOHITUSIMH BEKTOP, CyMMa BEKTOPOB, POU3BECHUE BEKTOPA HAa YHCII0, KOOPAUHATHI Ha MJIOCKOCTH;
®  OmIpeleNsTh NPUOIMKEHHO KOOPAUHATHI TOUKH 10 €€ N300paKEHUI0 Ha KOOPANHATHON IIOCKOCTH.
B noBcegHeBHOM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMeTOB:

®  HCIIOJIb30BaTh BEKTOPBI AJIsl PELIEHUS MPOCTENIINX 3a/]a4 Ha ONpe/iesIeHne CKOPOCTH OTHOCUTENIBHOTO JABHKEHUS.
HcTropust MaTeMaTUKH

e  OnuceIBaTh OTAEIBHBIE BBIAAOIINECS PE3YIbTAThI, OJYYEHHBIE B X0JI€ PA3BUTHSI MATEMATUKH KaK HAYKH;

®  3HATh NPUMEPHl MATEMATUYECKUX OTKPBITUH U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOW ¥ BCEMUPHOU UCTOPHUEH;

e [IOHMMAaTh POJIb MATEMATUKU B pa3BuTuu Poccuu.

MeTtoabl MATEMATHUKH

e  BriOupaTe NoaX0aAMIMIA U3YYEHHBIN METO/ ISl PEIICHUS U3YYEHHBIX TUIIOB MaTeMaTUYECKUX 33]1a4;

e [IpuBoauTh MpUMEpHl MATEMATHUYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOIIEH 1eHCTBUTENBHOCTH U TPOU3BEACHUSAX UCKYCCTBA.
BpINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCH B 7-9 Ki1accax 1Ji o0ecrnedeHUsi BO3MOKHOCTH YCIEIIHOT0 MPOAO0JIKeHUsI 00pa30BaHusi Ha 02a30BOM U
YrJIyOJIeCHHOM YPOBHSIX
JIEeMEHTBI TEOPHH MHOKECTB H MATEMaTH4eCKOM JIOTHKH

o Onepuposamv noHamMusAMU: onpeodeieHue, meopemd, AKCUOMAa, MHONCECMB0, XAPAKMEPUCTNUKY MHOICECMEd, dJleMeHm MHOJcecmaa, nycmoe,

KoHeuHoe u beckoneunoe MHOIMHCECNBO, l’lOdMHO.?fCQCWZBO, npuHad/ze:)fCHocmb, BKJlIIOY€eHUe, pABEeHCMB0 MHOJMCECMEB,
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u306panCClH1b MHOJCeCmMBea U ONHOULEHUE MHOJHCECME C NOMOUWbIO KPY206 9ﬁﬂ€pa,'
onpe()ejzﬂmb npuHaafl&?fCHOCWZb IJIEMERNA MHOJHCECMBY), 00beOUHeHUIo U nepecedyeHuIo MHoacecme,

3a0a68amb MHONCECMEBO C NoOMOWbIO nepevyucClenust 3J1eEMEeRno6, Cll06€CHOC0 ONUCARUA,

onepuposeambsb NOHAMUAMU. 6blCKA3bleAHUE, UCMUHHOCMb U JIOJHCHOCNb  6blICKA3bIBAHUA, OmMPUYAHUE BbICKA3bIBAHUL, onepayuu HAO

6bICKA3bI6AHUAMU. U, UTIU, HE, YCIIOBHbLE BbICKA3bIBAHUA (uMnﬂuKauuu);

cmpoums 8blCKA3bI6AHUA, OMPUYAHUA BbICKA3bIBAHUIL.

B noBceqHeBHOM KH3HHU U IPH H3YYCHUH APYI'UX NMPEAMETOB:

[ )

[ )
Yucaa

[ )

qucio,

cmpoumbs Yenouku yM03al</n0quuL7 HA OCHO6€E UCNONb306AHUA NPABUTL IOCUKU,

ucnoivbzoeamv MHodcecmea, onepayuu ¢ MHoacecmeamu, Ux epad)uquKoe npeécmaeﬂeHue 0751 ONUCAHUSL PEANBHBIX npoyeccos u S6NeHUl.

Onepupoeamb NOHAMUAMU. MHOHCECMBO HAMYPAIbHbLIX YUCENl, MHOJNCECNBO UENblX HUCEl, MHOMNCECMB0O PAYUOHANIbHbLIX HYUCEN, UPppAYUOHATIbHOE

Kea()pamezﬁ KOpP€eHb, MHOIHCECMBO oeticmeumesbHbix uucen, ceomempudecKkasd unmepnpemayusl HamypalbHblX, Ueavblx, payuUOHAIbHbBLX,

oelicmeumesbHbIX Yucei,;

NOHUMAMb U 0OBACHAMb CMbICT NRO3ZUYUOHHOU 3ANUCU HAMYPATIbHO20 YUCAA,

BBINOIHAMb BLIYUCLEHUS, 8 MOM YUCTEe C UCNONb308AHUEM NPUEMOE PAYUOHATILHBIX 8bIYUCTCHULL,
BbINOJIHAMb OKPY2leHUe PAYUOHAILHBIX YUCEL C 3A0AHHOU MOYHOCMBIO;

CPABHUBAMb PAYUOHAIbHBIE U UPPAYUOHATIbHBIE YUCA,

npeocmasisims payuoOHAIbHOE YUCIO 8 BUOE OeCAMUUHOL OpoOU

YROPAOOUUBAMb YUCIA, 3ANUCAHHbBIE 8 8UOE 0ObIKHOBEHHOU U 0eCAMUYHOU OpOoOU;

naxooums HO/[ u HOK uucen u ucnonv3osams ux npu peuieHuu 3a0ay.

B noBcegHeBHOM KU3HHM M NIPH U3YYCHUH APYTUX NPEIMETOB:

NPUMEHAMb NPAGUILA NPUOTIUINCEHHBIX GLIUUCTEHUL NPU pelleHul NPAKMUYEeCKUX 3a0ay U peuenul 3a0ay Opy2ux y4eonvlx npeomemos,

6blNOJIHAMb CPpABHEHUE pe3ylbmamoe BLIYUCTICHULL npu peuteHuu npaKkmu4ecKux 3adaq, 6 Mmom vucie npu6ﬂu9fC€HHblx 6blllMC]Z€HM12,'
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®  cocmasnams U OYeHUBAMb YUCTIOB8bLE GLIPANCEHUS NPU PEUleHUU NPAKMUYECKUX 3a0ay U 3a0a4 U3z Opy2ux y4eOHbIX npeomMemos;

®  3aNUCLIBAMb U OKPY2IAMb YUCTIO8ble 3HAUCHUS PEAbHbIX 8ETUYUH C UCNOIb308AHUEM PASHBIX CUCTNEM USMEPEHUSL.
ToxnecTBeHHbIE TPe0OPaA30BaAHUA

e Onepuposamsv NOHAMUAMU CIENEHU C HAMYPATbHLIM NOKA3amenem, CMeneHu C YeablM OMmpUyameibHblM noKazamenem,

®  GLINONHAMb NPEOOPA30BAHUS YENbIX GbIPANCEHUL. OelCEUsl C OOHOYULEHAMU (CIOJHCEeHUe, BbIYUMAHUe, YMHOJCEHUE), OelicmEus ¢ MHO20YIeHAMU
(cnoocenue, gvluumanue, YMHONCEHUE),

®  GLINONHAMbL PA3NONCEHUE MHO20YNEHO8 HA MHONCUMENU OOHUM U3 CHOCo008: 8blHeceHue 3a CKOOKY, SpYNRUPOBKd, UCNOIb308aHUe Qopmyn
COKPAWeHHO20 YMHONCEHUSL,

®  guldenamb K8aopam CyMMbl U paA3HOCMU 0OHOUTIEHO8,

®  PAackIaovl8amv HA MHONCUMENU KEAOPAMHbIL MPeXyileH;

®  GBINONHAMb NPEOOPA30BAHUS BbIPANCEHUT, COOEPAHCAUUX CMENEeHU C YEeTblMU OMPUYAMETbHLIMU NOKA3AMENaMU, Nepexoounms Om 3anuci 8 euoe
CMeneHu ¢ YyeaviM OmpuyamenbHblM NoKazamenem K 3anucu 8 sude opoou,

®  BLINOIHAMb NPeodPaA308anusi OPOOHO-PAYUOHATLHBIX BbIPANCEHUU: COoKpaujeHue O0pobell, npusedeHue aneebpaudeckux opobell K odwemy
SHAMEHamento, CloJceHue, YMHOJNCeHue, OelleHue aneebpaudeckux Opobell, 8038edeHue aneeopaudeckol 0poou 8 HaAMypaivbHyo U Yeayio OmpuyameibHyo
cmenemb,

®  BBINONHAMb NPEoOPAZOBAHUSA BLIPANCEHUL, COOEPAHCAUUX KBAOPAMHbBLE KOPHU,

®  8blOeNAMb K8AOPAM CYMMbL UM PAZHOCMU 08VUJICHA 8 BbIPANCEHUSIX, COOEPHCAUUX K8AOPAMHbIE KOPHU,

®  BBINONHAMb NPEodOPA3ZOBAHUS BLIPANCEHUL, COOEPAHCAUUX MOOYTb.
B noBcegHeBHOI KU3HM U NP U3YyYEeHUH APYTUX MPeIMETOB:

®  GBINONHAMb NPeodPAZ08AHUA U OCUCMBUSL C YUCLAMU, 3ANUCAHHBIMU 8 CIMAHOAPMHOM 8U0e;

®  GBINONHAMb NPeodPA3Z0BAHUA ANeOPAUYECKUX BbIPAICEHULL NPU PeuleHUU 3a0ay OpYeUux Y4eOHbIX npeomMemos.

YpaBHeHHs U HEPABEHCTBA

18



o  Onepuposams nousmuaMU: YpaeHeHUe, HEPABEHCMB0, KOPEeHb VPABHEHUs, peuleHue HepageHCmed, pPAGHOCUNbHblE YPABHEHUs, 001acmb
onpeodenenus ypaeHeHus (HepageHcmea, Cucmemsl YpagHeHUl Ul Hepagencms),

®  pewiamsv NUHelHble YPAGHEHUs U YPABHEHUS, C800UMbLE K TUHEUHBIM C HOMOWbIO MONCOECMEEHHbIX NPeoOpa308aHULL

®  pewams KGAOpamHule YPAGHEeHUs U YPAGHEHUS, C800UMbIE K KBAOPAMHBIM C NOMOWBIO MONCOECMBEHHbIX NPeoopa308anuii;

®  pewiamsb OpOOHO-TUHEUHbLE YPABHEHUS,

*  pewams npocmeriuiue uppayuonanbivle ypasnenus euda | f (x) =a, \/f (x) = \/g (x);

®  peuwiams YpasHeHUs 8UOA Xn =a;

®  pewiams ypagHeHUs CHOCOOOM PA3NONCEHUS. HA MHONCUMENU U 3AMEHbL NePEMEHHOLL,

®  UCNONBL308AMb MEMOO UHMEPBALO8 Ol peuleHUs YenvlX U OpoOHO-PaAYUOHAIbHBIX HEPABEHCMSE,

®  peuwiams NUHElHblE YPAGHEHUS U HEPABEHCNEA C NAPAMEeMPaMu,

®  peuiams HeClONHCHblE K8AOpAmMHble YPAGHEHUS C NAPAMEMPOM,

®  peuiams HeClONHCHbIe CUCMEMbl TUHEIHbIX YPABHEHUL ¢ NapamMempamu,;

®  peuiams HeClONHCHbIE YPAGHEHUS 8 YEIbIX YUCTIAX.
B noBcegHeBHOM KU3HM U NP U3YyYeHUH APYTUX MPeIMETOB:

® cocmasname U peuams JUHeliHble U K8aOpamHvle YPAaGHeHUs, YPABHEHUs, K HUM CBOO0SUUECs, CUCMeMbl IUHEUHbIX YPAGHEeHUl, HepaseHcme npu
peuteHuu 3a0a4 Opy2ux y4eOHvlX npeomMemos,

®  GLINONHAMbL OYEHKY NpAaBOOn0000Us pe3ylbmamos, NOAYYAeMblX HpU peuleHUuu IUHEUHbIX U K8AOPAMHbIX YPABHEeHUll U CUCmeM JUHEeUHbIX
VpasHeHuil U HepaseHCms Npu peueHul 3a0ay Opyeux y4eOHvlx npeomemos;

®  gblOUPAMbL COOMBEMCMBYIOWUe YPAGHEHUS, HEePABeHCMBA UMY UX CUCmeMbl O COCMAGIeHUs MAMeMamuyecKol Mooeiu 3a0aHHOU pedlbHOuU
cumyayuy uiy NPUKIAOHoU 3a0ayu;

®  yMemb UHMEPNPemuposams NOJIYHeHHbI NPU peuleHUU YPasHeHUs, HepaseHcmea Uiy CUcmemsl pe3yibmam 8 KOHmMeKcme 3a0aHHOU PeaibHOU

cumyayuy Uiy nPUKIAOHoU 3a0ayu.
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DyHKUUH
o  Onepuposamv NOHAMUAMU. PYHKYUOHANbHASL 3A8UCUMOCTNb, (DYHKYUSA, epapuK hyHKyul, cnocoObl 3a0anus OYHKYULU, apeyMenm u 3HaveHue QyHKyuu,
0baacmov onpedenerus u MHOJICeCMB80 3HAYEHUU (YHKYUU, HYAU PYHKYULU, RPOMEINCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCIb (DYHKYUU,

YeMmHOCMb/HeYemHOCMb QYHKYUU,

®  cmpoums epaguxu AuHenHou, K8AOPAMUIHOU GYHKYULL, 06pAmMHOL NPONOPYUOHATLHOCU, PYHKYUU UOA: Y = a +

vy =~Ix,y=3x, y=|x;
X+Db

® Ha npumepe KEAOPAMUYHOU (DYHKYUU, UCNOIb308amb npeobpaszosanus epagura Gyuxyuu Y=Ff(X) ons nocmpoenus epagpuros @yuxyuil
y =af (kx+b)+c;

®  cocmasnsame YpasHeHus npAMOol O 3d0AHHBIM YCI08UAM. NPOX0OAwel Yepe3 08e MOUKU ¢ 3A0AHHBIMU KOOPOUHAMAMU, NPOX0OAWel Yepe3 OaHHY 10
MOYKY U NAPALLebHOU OAHHOU NPAMOU

® uccredosamuv YHKYUIO NO ee epaghuxy;

®  HAXO0OUMb MHOMCECME0 3HAUEHUL, HYIU, NPOMENCYMKU 3HAKONOCMOSAHCMBA, MOHOMOHHOCMU K8AOPAMUYHOU (YHKYUU,

®  Onepuposamv NOHAMUAMU. NOCIE008AMENLHOCHb, APUPDMEMUYECKAsL NPOSPECCUs, 2e0MeMPUYECKdsl NPO2PecCUsl;

®  pewiams 34044l HA APUGMEMUUECKYIO U 2EOMEMPULECKVIO NPOSPECCUIO.
B noBcegHeBHOM KU3HM U NP U3YyYeHUH APYTUX MPeIMETOB:

®  ULTIOCMPUPOBAMb C NOMOWBIO 2PAPUKA PeanbHyI0 3A8UCUMOCTb UIU NPOYECC NO UX XAPAKMEPUCUKAM;

®  UCNONBL308AMb CEOUCMBA U 2PAPUK KBAOPAMUYHOU (DYHKYUU NPU PeuleHUU 3a0ay U3 Opyeux y4eOHblx npeomemos.
TekcToBBIC 3a1a4YH

e  Pewams npocmole u ClLONCHbIE 3a0ayU PA3HbIX MUNOG, d MAKMCE 3a0aiU NOSbIUEHHOU MPYOHOCMU;

®  UCNONBL308AMb paA3Hble KPAMKUE 3aNUCU KAK MOOEIU MEKCMO8 CILONHCHBIX 3A0ay 01 NOCMPOEHUs NOUCKOBOU CXeMbl U peuleHUs 3a0a4;

L4 pasiudamo MoOenb meKkcma u Mooeib pewenus 3610611114, KOHCcmpyupoeambs K 00HOU MoOeu peuerHus HeClI0ICHOU 3a0a4u pasHble Mooenu mekcma

®  3HaAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peueHUs 3a0a4 (0m mpebo8aHus K YCI08UI0 U OM YCl08UsL K MPpeO08aHUIo),
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®  MO0enUpo8ams paccyicoeHus npu NOUCKe peueHus: 3a0ay ¢ NOMowbo 2pagp-cxemul,

®  8blOENAMb IMANBL PeUleHUsl 3a0adU U COOePIUCAHUE KANCAO20 IMand,

®  yuemb GbIOUPAMb ONMUMATbHBIL MemOoO peueHus 3a0ayu U OCO3HABAMb GblOOP Memood, PACCMAmMpu8amsv pa3iuyHble Memoobl, HAXO0O0UMmb
PpasHvle peuieHus 3a0a4u, eciu 603MONCHO,

®  QHANU3UPOBAMb 3aMPYOHEHUs NPU PeuleHUU 3a0ay,

®  GLINOJHAMb PA3IUUHbIE NPEoOPA308AHUSL NPEONONHCEHHOU 3A0aUl, KOHCIMPYUPOBAMb HOBblE 3A0ayl U3 OAHHOU, 8 MOM YUcie 0Opammubie;

®  UHMEPNPeMUPOBAMb SLIYUCTUMENbHbIE PEe3YIbMambl 8 3a0aye, UCCIe008amb NOLYYeHHOE peuleHue 3a0a4u;

®  QHANUZUPOBAMb BCEBO3MOICHbIE CUMYAYUU B3AUMHO20 PACNONIONCEHUSL 08YX 00BbEeKMO8 U UBMEHEHUEe UX XAPAKMEPUCMUK NPU COBMECHHOM
08UICEHUU (CKOPOCMb, 8peMsl, PACCMOsHUE) NPU PeuleHUU 3a0ad Ha 08UCEHUE 08YX 00BbEKMO8 KaK 8 00HOM, MAK U 8 NPOMUBONOLONCHBIX HANPABIEHUSIX,

®  uCcCcnedo8amb 8Ce8O3MONCHbIE CUMYAYUU NPU PeUleHUU 3a0ad Ha 08UNCEHUEe N0 PeKe, PACCMAMPUBAMb PA3Hble CUCTEeMbl Omc4ema,

®  pewams pazsHo0OPA3HbLE 3A0AUU KHA YACTIUY,

®  pewams U 000CHOBLIBAMb C80E peuleHue 3a0ay (8bl0eIsAMmb MAMEMAMUYecKyro OCHO8Y) HA HAXOHCOeHUe YaCmu YUCId U YUCIAd N0 e20 YaACmu HA
OCHOBE KOHKPEMHO20 CMbLCIA Opoou;

®  0CO3HABAMDb U OOBACHAMb UOCHMUYHOCb 3A0aY PA3HBIX MUNOS, CEA3LIBAIOWUX MPU 8eTUYUHBL (HA paOOMY, HA NOKYNKU, HA O8UICEHUE), 8blOENAMb
MU BETUYUHBL U OMHOULEHUSL MENCOY HUMU, NPUMEHIMb UX NPU PeuleHuU 3a0ay, KOHCMpPYuposams cOOCmeeHHble 3a0ai YKA3aHHbIX MUnos;

®  grademb OCHOBHBIMU MEMOOAMU PEULEHUS 3A0aY HA CMECU, CNIAGbL, KOHYEHMPAYUlL,

®  pewams 3a0a4u Ha NPOYEHMbL, 8 MOM YUCTIe, CLONCHBLE NPOYEHMbL C 000CHOBAHUEM, UCHOAb3YSL PA3HbIE CHOCOObL,

®  pewams 102unecKue 3a0a4u pa3HbIMU CROCOOAMU, 8 MOM YUCTe, C 08YMS OIOKAMU U ¢ mpeMsi OIOKAMU OAHHBIX ¢ NOMOWbIO MAOIUY,

®  pewams 3a0ayu N0 KOMOUHAMOPUKE U MeopUL 8ePOSIMHOCMEN HA OCHOBE UCNOJIb308AHUS U3YYEHHBIX MEMO008 U 0O0CHOBLIEAMb PeUleHUEe,

®  pewams HeClONCHbLE 3A0aYl N0 MAMEMAMUYEeCKOl CMamucmuxe,

®  061a0emb OCHOGHLIMU MEMOOAMU PEUEHUsT CIOHCEMHBIX 3a0ay. apupmemuyeckuil, aieedpauyecKkull, nepedoop 6apuanmos, 2eoMempuyeckull,
epaguueckutl, nNPUMeHsIMb UX 8 HOBbIX NO CPABHEHUIO C U3YUEHHBIMU CUMYAYUSIX.

B noBcegHeBHOM KU3HM M NIPH U3YYEeHUH APYTUX NPeIMeTOB:
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® guldenamb Npu peweHuu 3a0a4 Xapakmepucmuku paccCMampuedaemou 6 3aoaye cumyayuu, OMIUYHble OM pedalbHblX (me, Om KOMOPbIX
abecmpazuposaniucy), KOHCMpPYupo8ams HO8ble CUMYAYUU C Y4emom dMUX Xapakmepucmux, 8 YaCMHOCMU, NPU peuleHUul 3a0a4 Ha KOHYEHMpayuu, yuumoléams
NJIOMHOCIb Bewecmed;

®  pewiamv U KOHCMPYUPOBAMb 3A0a4U HA OCHOBE PACCMOMPEHUS PEalbHbIX CUMYayull, 8 KOMOpblX He mpeOyemcs MOUHbIU BbIYUCTUMETbHbIL
pesyrbmam,

®  pewams 3a0a4u HA OBUICEHUE NO PeKe, PACCMAMPUBAsL PA3Hble CUCHEMbl OMcYemd.
CTaTHCTHKA M TEOPHUsI BEPOATHOCTEIH

e  Onepuposamv NOHAMUAMU: CMOLOYAmMbIE U KPY2o8ble Ouazpammvl, madiuysbl OAHHbIX, CpedHee apupmemuyeckoe, MeouaHda, Hauborbuiee U
Haumenbulee 3HaYe s 8bl100PKU, PaZMax blOOPKU, OUCNEPCUsl U CMAHOAPMHOE OMKILOHeHUe, CAYYAUHASL USMEHYUBOCMb,

®  u3gIeKamb UHGopmayuro, IPEICTaBICHHYIO B TA0INIAX, HA JHarpaMMax, rpadukax;

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

®  Onepuposamv NOHAMUAMU: (PAKMOPUAT YUCIA, NEPECMAHOBKU U coOuemaHust, mpeyeonvHux llackans,

®  NPUMEHAMb NPAGUILO NPOU3BEOEHUs NPU PEUUEHUU KOMOUHAMOPHBIX 3a0ay;

®  onepuposamv NOHAMUAMU. CAYHUAUHBIL ONbIM, CAVHAUHBIL 8bIOOD, UCHBIMAHUE, YNEMEHMAPHOe CIAVYaliHoe cobvbimue (UCX00), KIaccuueckoe
onpeoesieHue eposmHOCMU CLYHAUH020 COObIMUSL, ONEPAYUY HAO CYUAUHBIMU COOLIMUIMU,

®  npedcmasisims UHGOPMAYUIO ¢ NOMOWbIO Kpy2os Diliepa,

®  pewams 3a0auu HA BLIYUCTIEHUE BEPOSIMHOCMU C NOOCYENOM KOTUYECMBA 8APUAHMOE C NOMOWBIO KOMOUHAMOPUKU.
B noBceqHeBHO¥ *KM3HU ¥ TPU W3YYEHHUH PYTUX MPEAMETOB:

®  u381EeKAMb, UHMEPNPEMUPOBAMb U NPeodpa306vleams uH@GoOpMayuio, TPEICTABICHHYIO B TaONMIIaX, HA JUarpaMMmax, rpadukax, OTpaKarolryro
CBOWMCTBA M XapaKTEPUCTUKU PEabHBIX POIIECCOB U SBJICHUN;

®  onpeodensimb CMAMUCMUYECKUE XAPAKMEPUCMUKU 8blOOPOK NO mMabauyam, ouazpammam, cpagukam, 8bINOIHAMb CPAGHEHUE 8 3A6UCUMOCTIU OM
yenu peutenus 3a0a4u;

o OYyeHueambvp 6epoANHOCMb pedjlbHblX cobbImull U A61eHU.

22



I'eomeTrpuueckue Gpurypoi

e Onepuposamsb NOHAMUAMU 2€OMEMPUUECKUX PUYD;

®  u381EeKAMb, UHMEPNPEMUPOBAMb U NPE0OPA308bI6AMb UHPOPMAYUIO O 2e0MEMPULECKUX (PUcypax, npeoCmasieHHyI0 Ha 4epmexcax,

®  NpUMEHAMb ceomempuieckue hakmol O peuleHus 3a0ad, 8 MoM Yucie, RPeonoaazaruux HeCKOIbKO Waz08 PeueHus;

*  popmyruposams 6 NPOCMEUWUX CTYYAAX CEOUCBA U NPUSHAKU (ueyp,

®  00KA3bIBAMb 2e0MempUiecKue YmMeEepHcOeHUsl,

®  grademv CMAHOAPMHOU Kldccugukayueli n10CKux Queyp (mpeyeorbHuKo8 u 4emulpexy20ibHUKos).
B noBceqHeBHOIM KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:

®  UCNONL308AMb CEOUCHEA 2EOMEMPUYECKUX hu2yp 015 peuleHus 3aad IPAKTUIECKOTO XapaKTepa M 3a/1a4 U3 CMEKHBIX TUCIIUTLIINH.
OTHOmeHust

o Onepuposams NOHAMUAMU: PABEHCMEO Queyp, pasHvle Queypuvl, pAGEHCMBO MPEY2OIbHUKOS, NAPAIEIbHOCIb NPAMbIX, NePReHOUKVAAPHOCIb
NPAMBIX, Veilbl MeNHCOY NPAMBIMU, NEPREHOUKYIIAD, HAKIOHHAS, NPOeKyUs, nooodue gueyp, no0obHbvle pueypvi, NOO0OHbIE MPEY2OTbHUKU,

®  npumensams meopemy Paneca u meopemy 0 NPONOPYUOHATLHBIX OMPE3KAX NPU PEUEHUU 3A0aY,

®  Xapakmepuzoeamv 63aUMHOE PACNONONCEHUE NPAMOL U OKPYHCHOCTIU, 08YX OKPYICHOCELL.
B noBceqHeBHO¥ *KM3HU ¥ TPU U3YYE€HHUH PYTUX MPEAMETOB:

®  UCNONBL308AMb OMHOWEHUS OJISl PEUEHUs. 340, BO3HUKAIOUUX 8 PeAlbHOU HCUSHU.
N3mepenusi u BHIYHCICHHSA

e Onepuposamsv npedcmagieHusmu o Oaune, niowaou, oobveme kax geruuunamu. Ipumenams meopemy Ilughazopa, hopmynvl niowaou, ob6vema npu
PeweHuu MHO20UA208bIX 3a0al, 8 KOMOPLIX He 8ce OaHHble NpedCmasieHbl SI6HO, d MpeOVIOm GblMUCIEHUN, Onepuposams 0onee WUPOKUM KOIUYe CMEOM
dopmyn Onunvl, nrowaou, odvema, 8bIUCIAMb XAPAKMEPUCTNIUKY KOMOUHAyull hucyp (OKpyscHocmeri U MHO20Y20JIbHUKOB) 8bIYUCTAMb PACCMOAHUSL MeNCOY
Queypamu, npumensimo mpucoHomempuieckue Gopmyavl Osi bIMUCICHUT 8 OOJIee CLONCHBIX CAVUASX, NPOBOOUMb GbIYUCICHUSL HA OCHO8E PABHOBEIUKOCMU U
PABHOCOCMABNIEHHOCMIL,

o npoeodunﬂ, npocmole 8bl4UCICHUS HA 00veMHbIX menax,
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*  popmyruposams 3a0a4u HA BbIYUCTIEHUE ONUH, NIOWAOEU U 00BEMO8 U peuamy Ux.

B noBceqHeBHOM KM3HHA U IPHA H3YYCHUH NPYI'UX NMPEeaAMETOB:

®  POBOOUMD BLIYUCTIEHUS HA MECIHOCIU,
®  NpuUMeHAmMb HOPMYIbL NPU BLIYUCTEHUSAX 8 CMENHCHBIX YUeOHbIX NpeoMemax, 6 OKpyicauell 0eucmeumenbHOCmu.
I'eomeTpuyeckue MOCTPOECHUS
e U306pasicamv ceomempuieckue hueypobl n0 MeKCMo8OMY U CUMBOLLHOMY ONUCAHUIO,
®  CB0DOOHO ONEPUPOBAMb YEPMENHCHBIMU UHCIPYMEHMAMU 8 HECTIONCHBIX CIYUASX,
®  BLINOAHAMbL NOCMPOEHUS MPEY2OIbHUKOS, NPUMEHAMb OMOelbHble Memoobl NOCMPOEHUll YUPKYleM U JUHElKOU U Nposooums npocmeiuiue
UCCIE008AHUSL YUCILA PeULeHUTL;
®  u300padcamv Munogvie NIOCKUe hueypsl U 00veMHble meia ¢ NOMOUbI0 NPOCMEUUUX KOMILIOMEPHBIX UHCTPYMEHMO8.
B noBceaHeBHOM KU3HHU U MPH U3YyYEHUH APYTUX MPEIMETOB:
®  BLINOAHAMb NPOCMeluUe NOCMPOEHUS HA MECIMHOCMU, HEOOX0OUMbLE 8 PeAlbHOU HCUSHU,
®  OYeHUBAMb PamMepbl PeabHbIX 00BEKMO8 OKPYAHCAIOUie20 MUpQ.
IIpeoOpa3oBanus
e  Onepuposamv nousmuem OBUIICEHUS U NPeoOPA308aHUL NOO0OUs, 61a0emb NpueMamiu NOCMmpoeHuss Queyp ¢ UCNONb308AHUEM OBUIICEHUL U
npeobpazoeanuii NOO0OUsL, NPUMEHIMb NOJYYEHHbIE 3HAHUSL U ONbLIN NOCMPOEHUL 8 CMENCHBIX NPeOMemax U 8 PeabHblX CUMYAYUsx OKpYjiCanue2o mupa,
e cmpoums gpueypy, no006HYI0 OAHHOU, NOIBL308AMBCS CEOUCMBAMU NOO0OUSL 01 0OOCHOBAHUSL CEOUCME PUSYD,
®  NPUMEHAMb CBOUCMEA OBUICEHULL OIS NPOBEOEHUS. NPOCMENUUX 000CHOBAHULL CBOUCME Pueyp.
B noBceqHeBHO¥ *KM3HU M TPU W3YYEHHUH PYTUX MPEAMETOB:
®  NPUMEHAMb CEOUCMBA OBUNCEHULL U NPUMEHSIMb NO00OUE 0I5t NOCMPOEHUL U 8bIYUCTEHUI.
BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH
o Onepuposamv NOHAMUAMU BGEKMOP, CYMMA, PA3HOCMb BEKMOPO8, NPOU3BEOeHUe BeKMOpPAd HA YUCLO, Y20l MexCOy 6eKmopamu, CKAsPHOoe

npous@edeﬂue BEKNMOPO8, KoopduHambl HAa njlockKkocmu, KOOpaMHaWIbl eexkmopa,
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®  GLINOIHAMbL OeUCMBUsT HAO 8eKMOpamu (CLOJiCeHUe, Gbluumanue, YMHONCeHUe HA YUCTO0), BbIMUCTAMb CKAJSPHOe Npou3gedeHue, onpeoeisims 8
NPOCMeEUWux Ciyuyasx y2oi MednHcoy 6eKmopamiu, 6bINOJHAMb PA3JlodceHue 6eKmopa HA COCMAgsiowue, NPUMEHIMb NOJYYeHHble 3HAHUL 8 @usuKe,
NOb308AMbCS YOPMYTIOU BbIYUCTEHUSL PACCMOSHUSL MENHCOY MOUKAMU NO U3BECHHBIM KOOPOUHAMAM, UCNOIb308AMb YpasHeHUs. hucyp O0isl peulenust 3a0a,

®  NPUMEHAMb 8eKMOPbL U KOOPOUHAMbBL ONIsl PEULeHUs 2eOMEMPULECKUX 3A0aY HA 8blYUCTEHUe OIUH, Y2l08.

B noBceHeBHOM KU3HM U NPU U3YyYEHUHM APYTUX MPEeAMETOB:

®  UCNONBL308AMb NOHAMUSL 8EKMOPO8 U KOOPOUHAM 05l peuleHus 3a0ay no Qusuxe, ceoepaghuu u Opyeum y4eOHviM npeomMema.
HcTropuss MaTreMaTUKH

o  Xapaxmepuzoeamv 6K1a0 8bIOAIOWUXCS MAMEMAMUKOS 8 PA3BUMUE MAMEMAMUKU U UHBIX HAYYHBIX 0b1acmel;

®  NOHUMAmMb PObL Mamemamuxu ¢ paseumuu Poccuu.

MeTtoabl MAaTEMATHKH

o Ucnonwv3ys usyuennvie Memoobl, NPOBOOUMb OOKA3AMENbCMBO, BbINOIHAMb ONPOBEPIHCEHUE,

®  guLIOUPamMb U3YUEHHbIE MEeMOObL U UX KOMOUHAYUY OJisl peueHUst MamemMamuidecKux 3a0ay;

®  UCNONBL308AMb MAMEMAMUYECKUe 3HAHUS OJIs1 ONUCAHUSL 3AKOHOMEPHOCIEL 8 OKpYJcarouell 0elucmeumenbHOCmu U NPoU38e0eHUsX UCKYCCMEd;

L4 npumMeHsams npocmeﬁmue npozpammHbsle cpe()cmea U IJ1IEKMPOHHO-KOMMYHUKAYUOHHbLE CUCMEMbL NPU peUERUU MameMamuiecKux 3a0ad.

2. Conepskanue y4eOHOI0 nmpeamMeTra MaTeMaTHKHU

COI[ep}KaHI/IC KYpCOB MAaTCMATHUKH 5-6 KJIaCCOB, anre6pbl U reOMCTpHUH 7-9 KaccoB 06"be,Z[I/IHeHO KaK B HICTOPHUYCCKU CJIIOKHMBIIHUECCA JTMHUU (LII/IC.]'IOBaﬂ,

anre6pa1/1qecxa;1, reoMEeTpUICCKasd, Q)YHKHHOHaHLHaSI n ,Z[p.), TaKk U B OTHOCHTCJIbHO HOBBIC (CTOXaCTI/I‘IeCKaH JIMHUSA, «pCajibHasa MaTeMaTI/IKa»). OT,I[CJ'IBHO

NpeaACTaBJICHBI JIMHUA CHOKCTHBIX 3a1a4, HCTOPHUYICCKAs JIMHHA.

DJiIeMeHTBhI TEOPHH MHOKECTB U MAaTEeMATH4Y€eCKOM JTOTUKH

Cornacao ®I'OC ocHOBHOTO 061uer0 06pa3013aH1/151 B KypC MAaTEMAaTUKHU BBCJCH Pa3acCiI ((.HOI‘I/IKa», KOTOpLIfI HE Mpeamnogaract JOMOJHUTCIILHBIX 9aCOB
Ha U3YYCHUU U BCTPAUBACTCA B PA3JIMYHBIC TEMBI KYpCOB MATCMATHKU U I/IH(I)OpMaTI/IKI/I " IpeABAPACTCA O3HAKOMJICHUCM C 3JICMCHTAMU TCOPHUH MHOKCCTB.

MHosKeCcTBa M OTHOLICHUSI MEKAY HUMH
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MHOXECTBO, Xapakmepucmuyeckoe C80UCHE0 MHONCECHEd, DIIEMEHT MHOXKECTBA, Nycmoe, KOHeyHoe, OecKoHeuHoe MHOodcecmeo. 110AMHOKECTBO.
OTHolIEHNE TPUHAUIEKHOCTH, BKIIOUYEHHUS, PAaBEHCTBA. DJIEMEHTbI MHOKECTBA, CIIOCOOBI 3a/1aHUsl MHOXECTB, PACNO3HABAHUE NOOMHONICECE U INEMEHMO8
NOOMHONMCECME C UCNOIb308AHUEM KPY208 Jiliepa.

Onepamm HaJl MHOXKeCTBaAaMH

[lepeceuenne u OObENMHEHUE MHOXKECTB. PazHocmb MHOdMcecme, OONoaHenue MHodcecmsa. HMnmepnpemayus onepayuti HAO MHOMCECMBAMU C
nOMOWbIO Kpy208 Jiinepa.

JJIeMEeHThI JOTHKH

Ompenenenue. YTBepkaeHHUs. AKCHOMBI U TeopeMbl. [lokaszarenbcTBo. Jloka3zaTenbCTBO OT NMpOTHUBHOTO. Teopema, oOparHas nanHou. [lpumep u
KOHTPIPUMED.

Bricka3zbiBanus

HctuHHOCTE M JIOKHOCTH BBICKa3bIBaHUA. (CrodicHble u npocmbie @vickazviganus. Onepayuu HAO BbICKA3LIGAHUAMU C UCHONb30BAHUEM JIOSUYECKUX
CBA30K: U, UNU, He. Y CIloBHbIe 8bICKA3BIBAHUS (UMNIUKAYULL).

2.1 Conepxanune Kypca MaTeMaTHKH B 5—6 kjaccax
HartypajabHble uncia u HyJIb
HaTtypaabHblii psiji YuceJI U ero CBOMCTBA

HaTypanLHoe YHCJI0, MHOXECTBO HATypaJlbHBIX YHCCII H €TI0 CBOﬁCTBa, I/1306pa)KeHI/IC HaTypajJdbHBIX YHCCII TOYKaMM Ha YHUCJI0BOM HpHMOﬁ.
Hcnons30BaHue CBONWCTB HATYypaJIbHBIX YHUCCII TP PCIICHUHU 3a1a4.

3anuch M YTeHHE HaTypaJdbHbIX YUCEJI

Paznmuune Mexny nudpoit u yuciaom. Ilo3unmoHHas 3amuch HATypajJbHOTO YMCIIA, IOMECTHOE 3HAYeHHE LMQPBI, pa3psiibl U KIacChl, COOTHOLICHU e
MEX]ly ABYMS COCEIHUMH Pa3psiAHBIMU €TMHUIIAMH, YTCHHUE U 3allUCh HATYpPaJIbHBIX YHCE.
OxpyriieHne HaTYypPaJIbHBIX YHCeJ

HeoOxoanmocts okpyriieHus. [IpaBuiio okpyrieHus HaTypaJIbHBIX YHCEl.
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CpaBHeHMe HATYPaJIBLHBIX YHCEJI, CpPaBHeHHe ¢ YucaoMm 0

[TonsATHE O CPABHEHMHU YHCEJI, CPABHEHUE HATYPAIBHBIX YMCEN JAPYr C IPYrOM U C HyJEM, MaTeMaTUYeCKas 3alMCh CPABHEHUM, CIIOCOOBI CPaBHEHHUS
qHCell.

I[eﬁCTBHﬂ C HATYPAJIbHBIMH YHUC/IAMH

CrnoxeHue U BhIUMTAHNE, KOMIIOHEHTHI CJIOKCHHS U BBIYUTAHUS, CBSI3b MEXKIY HUMH, HAX0XK/IEHUE CYMMBI U Pa3HOCTH, U3MEHEHHE CYyMMbI M Pa3HO CTH
MIPU U3MEHEHUU KOMIIOHEHTOB CJIOKEHUS U BEIYUTAHUA.

YMHOXEHUE U JIeJIeHuEe, KOMIOHEHThl YMHOXKEHUS U JCJICHUS, CBSI3b MEXy HUMH, YMHOXCHHE U CIOKEHHE B CTOJIOUK, JIEJICHUE YTOJIKOM, ITPOBEpKa
pe3ynbTaTa ¢ MOMOIIBIO MPUKHUIKN U OOPaTHOTO JIEHCTBHS.

[TepemecTuTenbHBI W COYETATENBHBIA 3aKOHBI CJIOKECHHS W YMHOXKCHHS, PACIpEACIUTEIbHBI 3aKOH YMHOYXEHHS OTHOCHUTEIBHO CIIOKCHHUS,
000CHOBaHUE ANICOPUMMOB BLINOIHEHUS APUDMEMUUECKUX 0etCMBULI.

CreneHb ¢ HATYpPaJIbHBIM IOKa3aTeJIeM

3anuck YMcia B BUJIE CYMMBI Pa3psHBIX CIaraeMbIX, MOPSIIOK BBITIOJTHEHHS IEHCTBUI B BBIPAXKEHUSIX, COACPIKAIUX CTEICHb, BEIYMCICHHE 3HAYE HUN
BBIpQKEHUH, COJIEPIKAIUX CTCTICHb.

YucnoBble BbIPaKeHU s

YwucaoBoe BBIPAXKCHUC U €0 3HAUCHUEC, IIOPAAOK BBIIIOJITHCHUSA HeﬁCTBHﬁ.

JleseHune ¢ ocTaTKOM

Z[GJ'IGHI/IG C OCTaTKOM Ha MHOXXECTBE HAaTypaJIbHBIX YHCECII, ceolicmea OelleHUs ¢ OCMAMmKOM. HpaKTI/I‘leCKI/IC 3aJa4yu Ha ACJICHHUEC C OCTATKOM.

CaoiicTBa U NPU3HAKH JAeJIMMOCTH

CBOICTBO AEIMMOCTH CyMMBI (pazHocTu) Ha uucno. [Ipusnaku aenumoctu Ha 2, 3, 5, 9, 10. Ilpusnaxu denumocmu na 4, 6, 8, 11. [Jokasamenbcmeo
npusHaxos oeaumocmu. PellieHue mpakTHYecKuX 3a1ad ¢ IPUMEHEHUEM TPU3HAKOB JIETHUMOCTH.

PasznoskeHne 4uCJIa HA NMPOCTbIC MHOYKUTEJIN

IIpocTsle U cocTaBHBIE YKCIHA, peutemo dpamocghena.
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Paznoxenue HaTypaJbHOTO YK CJIa Ha MHOKUTCIIU, PA3JIOKCHUC HA ITPOCTBIC MHOXKHUTCIIU. Konuuecmeso oenumeneti uucaa, ajieopumm pasjlodHCerust Hucia
HA npocmbsle MHOMHCUmMelU, OCHO6HAA meopema apudmemuku.

Aﬂreﬁpanqecmle BbIPAKCHUSA

Wcnonb3oBanue OykB 1151 0003HAUEHUS YKCENl, BBIYMCIEHNE 3HAYEHMsI aareOpanyecKoro BhIPAaXKEHUs, IPUMEHEHHUE alIreOpandeckuxX BbIpaKEHUU s
3aIlMCH CBOMCTB apr(PMETHUECKUX JACHCTBHI, TpeoOpa3oBaHue anreOpandecKuX BhIPaKCHUH.

JeauTenu U KpaTHble

Jlenutensb u ero CBOMCTBA, OOIIUI JEIUTENb IBYX U 00Jiee ynces, HanOOo I OOIIHI AeTUTEeh, B3AUMHO MPOCTHIE YKCIIA, HAXO0XIEHHE HanOOJIBIIEro
obmero nenutens. KpaTHoe u ero cBoMcTBa, 0011I€e KPaTHOE IBYX M O0Jiee Yicell, HauMeHbIIee 00Iee KpaTHOE, CIIOCOOBI HAX0KICHUSI HAMMEHBIIIETO 00IIEero

KpaTHOTO.
Apodu

OO0bIKHOBEHHbIE IPO0H

Houist, 9acTh, ApoOHOE YuCiO0, Apo0b. IpoOHOE YMCIIO Kak pe3ynabTatr AeiieHus. [IpaBuibHBIC M HEeTIpaBUIIbHBIE IPOOU, CMeIIaHHas IpoOb (CMEITaHHOE
YHUCIIO0).

3anucek HaTypaJIbHOTO YKCIIA B BUE IPOOH C 3a/IaHHBIM 3HaMEHAaTeIeM, TpeoOpa3oBaHue CMEIIaHHOM ApOOU B HENIPABWILHYIO Ap00h U HA00OPOT.

[TpuBenenue apoOeit k oOmeMy 3HaMeHaTeln0. CpaBHEHUE OOBIKHOBEHHBIX JIPOOCH.

CrnoxeHne ¥ BIYUTaHHE OOBIKHOBEHHBIX APo0eii. YMHOKEHHUE U JieTIeHHe OOBIKHOBEHHBIX APOOEH.

ApupmeTrueckre IeiHCTBHUS CO CMEIIaHHBIMU JIPOOSMHU.

Apupmerrueckue qeiHCTBHS ¢ APOOHBIMHI YUCIIAMH.

Cnocobwi payuornaluzayuu B8bIYUCTICHU U UX npumeHerue npu 6blnoJIHeHuu oeticmauii.

JecsaiTuuHbIe IPOOH

Ienas u qpoOHas yactu aecATUUHOU 1pobu. IIpeoOpa3oBaHue AeCATHUHBIX JIpoOel B 0ObIKHOBEHHBbIE. CpaBHEHHE JECATUYHBIX ApoOeil. CroxeHue u
BBIUNTAHUE JIECATUYHBIX ApoOei. OKpyriieHne AeCATUYHBIX JpoOel. YMHOXKEHUE U JieNICHUEe JIECATUYHBIX Apo0eit. [Ipeobpazosanue obvbikHoseHHbIX Opobeli 6

Odecamuunsie Opoou. Koneunvie u 6eckoneunvie decamuunvie OpooU.
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OTHoeHNe ABYX YHCe

Macmtab Ha rane u kapte. [Iponopunu. ColicTBa mponopiuii, MpuMeHeHHEe MPOTIOPLUI U OTHOLICHUN NIPU PEIICHUH 3a/1a4.

Cpennee apupmernyeckoe yucel

Cpennee apudmerndeckoe AByx uncen. Mzo0pakeHune cperHero apu)MeTHIecKoro IByX YMCEN Ha YUCIOBOM MpsIMOM. Pelenne mpakTH4ecKux 3amad ¢
pUMEHEHHEM cpeaHero apupmernueckoro. Cpednee apughmemuieckoe HeCKOIbKUX Yucell.

IMpoueHTHI

[TonsiTie npoueHTra. BeiuncieHrne NpoLueHTOB OT YUCIIa U YHCiia 110 U3BECTHOMY MPOLIEHTY, BhIpa)KEHNE OTHOIIEHHUS B MTPOLIEHTaX. Perienre Hecn0KHbIX
MPAKTUYECKUX 3aa4 C IPOLEHTAMH.

JAuarpamMmmel

Cronbuatbie ¥ KpyroBble quarpammel. M3Breuenne nndopmannu u3 guarpamm. M3zobpasicenue ouazpamm no 4Yucio8bimM OAHHbIM.

PaunuonanbHbIe ynciIa

IoJsioxkuTENbHBIE U OTPHIIATEIbHBIE YHCIA

N3obpaxenne yucen Ha YHCIOBOW (KoopauHaTHOM) mpsimoit. CpaBHeHue uncen. Moaynb 4ducia, reoMeTpudeckass WHTEpPIpeTaus MOAYJIsS Yucia.
JIeNCTBHUS C MONOKUTEIBHBIMU M OTPULIATEIbHBIMU YU CIaMU. MHOKECTBO LEBIX YHCET.

IlonsiTHe 0 panuoHaIbHOM uMce. [lepsuynoe npedcmasierue 0 MHO*CECMEe PAYyUOHANbHLIX Yucel. JIeMCTBUS ¢ pallMOHAIIBHBIMU YHCIIAMH.

Pelnenue TeKCcTOBBIX 32424

Eaununbl u3MepeHuii: JUIMHBL, IJI0MAAH, 00beMa, MAacChl, BpEMEHH, CKOPOCTU. 3aBUCUMOCTH MEXAY €IWHULAMU W3MEPEHHS KaXKJ0il BEeIUYUHBI.
3aBUCUMOCTH MEX]Iy BETUUMHAMHU: CKOPOCTh, BPEMS, PACCTOSTHUE; POU3BOAUTEIBHOCTh, BpeMs, paboTa; 1ieHa, KOJUYECTBO, CTOUMOCTb.

3anayu Ha Bce apudMeTHYeCKHUE el CTBUS

Pemenne TekcToBBIX 3amad apudmMerndeckuMm crocobom. Mcmonb3oBaHue TabmuIl, cxem, 4epTekeid, APYruxX CpPeACTB MPEACTABICHUS TaHHBIX MPU
pelIeHuN 3a1a4H.

3agaum Ha IBHKEHHE, Pa00TY H NMOKYIIKH

Pemenne HecnoKHBIX 3a/1a4 HA JBM)KEHUE B IPOTHUBOIIOJIOKHBIX HAIIPaBJICHUSAX, B OJTHOM HaIIpaBJICHUU, ABM)KCHHE II0 PEKE IO TEUEHUIO U IIPOTUB
TedeHus. Pemenue 3a1a4 Ha coBMecTHYI0 paboTy. [Ipumenenune npobeit mpu perieHny 3a1ay.
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3agaum HA YACTH, 10JIM, NPOLEHTHI

Pemrenne 3aa4 Ha HaxXO0XKJIEHWE YACTH YKMCIIA M YUCIIa MO ero 4actu. Pemienue 3aaad Ha mpoueHTsl U Aoiu. [IpuMeHenne nmponopuuil npu perneHun
3az1ay.

Jloruyeckue 3agaum

Pemienune HeCIOXKHBIX JIOTUUECKUX 3a/1ad. Peutenue no2uueckux 3a0ay ¢ noMowbio 2paghos, mad.auy.

OcHOBHBIE MeTO/IbI pellieHHs TEKCTOBBIX 3a/1a4: apuMeTHudecKuil, mepedop BapuaHTOB.

Harasignasi reometpust

durypsl B oKkpyXkKarwiieMm Mupe. Harnmsgueie mnpeactaBieHus o (urypax Ha IUIOCKOCTH: TMpsMasi, OTPE30K, JIyd, YroJi, JJOMaHas, MHOTOYTOJbHUK,
OKPY)KHOCTb, Kpyr. YeThIpexyroyibHUK, NPSMOYTOJbHHUK, KBajpaT. TpeyrojabHUK, 6udbl mpeyeonbHukos. IllpasunvHvle mHozoyzonvHuxu. W3o00paxeHue
OCHOBHBIX T'€OMETpUYECKUX (GUryp. Bzaumuoe pacnonodiceHue 08yX HpAMbIX, 08YX OKPYICHOCMEU, NPAMOU U OKpyscHocmu. JIIMHa OTpe3Ka, JIOMaHOM.
Enunanner uamepenus mmHbl. [loctpoenne oTpeska 3aiaHHON anvHbL. Buasl yrios. ['pagycHas mepa yria. M3mepeHne W MOCTPOEHUE YIIOB C IMOMOUIBIO
TpaHCIIOPTHPA.

[lepumerp MHoroyronpHuka. [lonstue miaomaau Gurypsl; equHUIBI U3MepeHus riomaau. [lnomane nmpsmoyronbHUKa, KBagparta. [IpubmikenHoe
M3MEpeHHe Iomaan Guryp Ha KierdaToit Oymare. Pagnogenuxue gueypoi.

Harnsanaeie npeacraBieHus: 0 IPOCTPaHCTBEHHBIX GUrypax: KyO, mapajuienenunesa, npusma, nupamuiaa, map, chepa, konyc, uuauaap. Mzo0paxenue
MPOCTPAHCTBEHHBIX GuUryp. Ilpumepor ceuenuii. Mnozoepannuku. Ilpasunvrvie mrocoepannuxu. [IpuMepsl pa3BepTOK MHOTOTPaHHUKOB, [IMIUHAPA U KOHYCA.

[Tonsite o6beMa; euHULIBI 00beMa. OObeM MPSIMOYTOJIBHOTO Mapajuiesienuneaa, Kyoa.

[Tonsitue o paBenctse duryp. LlenTpanbHas, oceBas u 3epkanvHas cuMMeTpun. M300paxeHne CHMMETPUYHBIX QUTYP.

Pemenne npakTuyeckux 3aaad ¢ MPUMEHEHUEM POCTEHITUX CBONCTB UTYP.

Hcropust maTteMaTuku

llosenenue yughp, 6yks, uepoenugos 6 npoyecce cuema u pacnpeoenenus npodykmoe Ha /pesnem Buusxcrnem Bocmoke. Céazv ¢ Heonumuueckoii
pesonoyuetl.

Poowcoenue mecmudec;zmepuqﬁoﬁ cucmemul cuucaernus. [losenenue oecamuunoul 3anucu yucel.

Pooicoenue u passumue apugpmemuxu namypanonix uucen. HOK, HO/J, npocmuie uucna. Pewiemo Spamocghena.
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Tosenenue Hyns u ompuyamenvHulx yucen 8 mamemamuxe opesnocmu. Ponv /fuogpanma. Ilouemy (—1)(—1) =+1?

Jpobu 6 Basunone, Ecunme, Pume. Omxpoimue oecamuunvix opooeti. CmapunHuvle cucmemuvl mep. [ecamuunvie Opodou u Mempuyeckds cucmema mep.
JI. Maznuyxuii.
1.2 Conep:xanue kypca ajaredopa B 7-9 kiaaccax
Apudmernka

Pa3Butne noHsATHS yMciaa. YTOUHEHHE MOHSTHS MPOCTOTO M COCTABHOTO YMCIIA, YTOUHEHHE CBOMCTB AeinuMocTu. KaHOHMUYecKoe pasyiolKeHue Yucia Ha
npoctele MHOXHUTENU. OcHOBHasi Teopema apudmeruku. Anroput™m EBknmpa. Teopus JeIMMOCTH Ha MHOXKECTBE II€JIbIX yucelsl. [leneHne ¢ ocTaTKoM.

CpaBHeHHS U UX CBOMCTBA, apu(MeETHKa OCTATKOB.

[TonsiTre panuonansHOro yKcna. [lepeBoa neproauueckux 1podeil B 0ObIKHOBEHHBIE.
Apudmernueckuil KBaJipaTHbI KOPEHb, UPPALIMOHANIbHBIE YHCIIA, TOHSATHE JIeHcTBUTENbHOTO uncia. Kopens Tpetreil crenenu. [lpencraBienre o KOpHIX
BBICIIMX cTeneHel. MppanuronanbHocTh uncen. [lecstuunblie nprOIMKEHNUs HPPAUOHATBHBIX YHUCEN.
[IpuOmnkeHHoe 3HaUeHNEe BEJTMYHUHBI, TOUHOCTb MPUOIMKEeHN. AOCOIIOTHASI U OTHOCUTEIbHAS IOTPEIIHOCTH.
Yucaa
PannonanbHble Yucia
MHOXeCcTBO palMOHaIbHBIX unces. CpaBHEHHE pallMOHAIBHBIX Yncell. [leficTBUs ¢ palMOHaIbHBIMU YMciIaMu. [Ipedcmasnenue payuoHanbHo20 4ucia
decsimuunol 0poovIO.

HppaunonajbHbie YUCIA

[lonsiTe uppanuroHanbHOrO yKcia. Pacno3HaBaHue uppanvoHaNbHBIX yucel. [Ipumepbl gokaszarenscTB B anredpe. VppalmoHanibHOCTh 4YuCIIa \/E
[Ipumenenue B reomerpun. CpagHeHue uppayuoHaibHslx yucer. MHuoocecmseo OelicmeumenbHbix Yucei.

TokaecTBeHHBbIE NPEO0OPA30BAHMSA

YuciioBble 1 OyKBEeHHbIE BHIPAKECHUS

Bripaxkenue ¢ nepemeHHON. 3HaueHHe BeIpaxkeHus. [logcTaHOBKa BbIpaKEHUI BMECTO MTEPEMEHHBIX.

Llebie BbIpameHus

Crernens ¢ HAaTypaJIbHBIM ITIOKAa3aTCJIEM U €C CBOICTBa. Hpeo6pa30BaHI/I;1 BBIpa)KeHHfI, COJACPpKAIINX CTCIICHU C HATYPAJIbHBIM ITOKA3aTCIICM.
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OpHowieH, MHOTOWICH. JIeHCTBUS ¢ OJHOWICHAMH W MHOTOWICHAMHU (CIOKEHUE, BBIYMTAaHUE, YMHOXKEHUE). DOpMyIbl COKpPAIICHHOTO YMHOKEHHUS:
pPa3HOCTh KBAJpPATOB, KBAJApPAaT CYMMbl M PAa3HOCTH. Pa3iiokeHHMe MHOTOYJICHAa Ha MHOXHUTEIH: BBIHECEHHE OOIIETr0 MHOXKHTEINS 3a CKOOKH, epynnuposkd,
npumenenue opmyn COKpaujenHo2o ymHodcenus. Keaopamuulii mpexuieH, paznodceHue KaopamHo2o mpexuieHa Ha MHOXCUMENU.

JIpo6HO-panuoOHaIbHBIE BHIPAKEHH S

Crenenp ¢ mensIM TOKaszareneM. l[IpeoOpa3zoBanme ApOOHO-TMHEHHBIX BBIPAKCHUN: CIIOKEHHE, YMHOXKEHHE, AeICeHue. Aneebpauieckas Opoob.
Jlonycmumvble 3nauenusi nepemennvix 8 0poOHO-payuoHaIbhblx svipadcenusx. Cokpawenue aneebpauueckux opooeil. Ilpusedenue anreebpauueckux opooeii K
obwemy 3namenamenio. [elicmeus c ancebpauyeckumu OpoOAMU: CNOdCEeHUe, Gbluumanue, YMHON CEHUe, Oelenue, go3eedenue 6 cmeneHs. lIpeobpazosanue
MPULOHOMEMPUYECKUX BbIPANCEHULL (C npumeHenuem Gopmyn npueedeHus, Gopmyn CUHYca CYMMbl U PASHOCMU, (YOPMYT KOCUHYCA CYMMbl U PA3HOCHU;
Gopmyn 0801iHO20 U NOIOBUHHO20 Yea).

IIpeobpazosanue vipadicenuti, coOepHcaujux 3HaK MooyJisl.

KBaapaTHbie KOpHU

Apudmernueckuil KBaApaTHBIH KopeHb. I[IpeoOpa3oBaHHe BBIpRKEHUN, COJAEPXKAIIMX KBaJpaTHble KOPHHU: YMHOJKEHUE, JeJIeHHE, BBIHECEHUE
MHO>KHTENIS U3-TI0]] 3HAKa KOPHSI, BHeCeHUe MHONCUMEIsl N0O 3HAK KOPHAL.

YpaBHeHUsI M HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHcTBO. CBOMCTBA YNCIOBBIX PABEHCTB. PaBEHCTBO C NEPEMEHHOM.

YpaBHeHus

[TonsiTe ypaBHEHUSI U KOpHS ypaBHEeHUs. [Ipedcmasnenue o pasnocurvhocmu ypaenenui. Obnacms onpedenenus ypasHeHus (001acmv 00nycmumvlx
3HAYEHULl NepeMeHHOlL).

JIuHeliHOe ypaBHeHHE U €r0 KOPHHU

Pewienne nuneliHbIX ypaBHeHUH. Jlunelinoe ypasnenue ¢ napamempom. Konuvecmeo xopmneu nunetinoco ypasnenus. Pewenue nunetinvix ypagnenuii ¢
napamempom.

KBagpaTHoe ypaBHeHHe M €er0 KOPHH
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KBagparusie ypaBHeHus. Henomnnele kBagpaTHble ypaBHEHUA. JIMCKPUMUHAHT KBAJApPaTHOIO ypaBHeHUsA. PopMylia KOpHEH KBAaJpaTHOTO YPABHCHUS.
Teopema Buema. Teopema, obpamnas meopeme Buema. PenieHne KBaJipaTHBIX YPaBHEHUIN: HCIIOJIb30BaHUE POPMYIIBI Il HAXOXKICHUS KOPHEH, epaguueckuil
MemoO peulenus, paslodceHue Ha MHOMCUmenu, noobop Kopuel ¢ ucnoivzoganuem meopemvl Buema. Koauuecmseo kopHell K8aOpamuo2o ypasHeHus 6
3aeucumocmu om e2o ouckpumunauma. bukeadpammuvie ypasnenus. Ypasnenus, ceooumvie K auHelHbIM U KeaopamHuiM. Keadpammvie ypasnenus c
napamempom.

/{poOHO-panHoOHa/IbHbIEC YPABHEHUS

Pemenne npocreitmmx ApoOHO-TMHEWHBIX YpaBHEHUN. Peuwenue OpoOHO-payuoHaibHbiX YPAGHEHUI.

Memoowi pewienus ypasHenuti: Memoobl paeHOCUIbHBIX NPeoOPa308anuli, Memoo 3amensbl nepemenHou, epaguueckuti memoo. Hcnonvzosanue ceoucme

dyuKyull npu pewienuu ypasHeHull.

Ipocmeiiuue uppayuonanvhvie ypasnenus euda ([ f (x) =a, \/f (x) = \/g (x).

VYpasnenusa suoa X" =a .Ypasnenus 6 yenvix uucnax.

CucreMbl ypaBHeHH

VYpaBHeHue ¢ AByMs MepeMeHHBIMU. JIMHEITHOe ypaBHEHHE C ABYMS MEpEMEHHBbIMU. [Ipsamas Kax epaguieckas uHmepnpemayus IUHEUH020 YPaeHeHUs
¢ 08YMsl nepemMeHHbIMU.

[Tonsitue cucremel ypaBHeHUM. PelieHue cuctemMbl ypaBHEHUM.

MeTo bl pelieHrs CUCTEM JIMHEHHBIX YPaBHEHUI C ABYMS IEPEMEHHBIMU: 2paduueckutl Memoo, Memoo CLOHCEeHUsl, METOJI TT0ICTAHOBKHU.

Cucmembl TUHEUHBIX YPAGHEHULL C NAPAMEMPOM.

HepagBencrBa

Uucnossie HepaBeHCcTBa. CBONCTBA YHCIOBBIX HepaBeHCTB. [IpoBepka cripaBeANTMBOCTH HEPABEHCTB IIPU 33/IaHHBIX 3HAYCHHSIX IEPEMEHHBIX.

HepaBenctBo ¢ mepemenHoil. Ctporue u HecTporue HepaBeHCTBa. Obnacmb onpedeieHus HepaseHcmsed (001acms OONYCMUMbIX 3HAYEHUL
nepemMeHHOl).

Pemienue nuHeHBIX HEPABEHCTB.

33



Ksaopamnoe nepasencmeo u e2o pewenus. Peuienue k6aopamHuix HepageHcma: UCNOIb308AHUE CBOUCME U 2padhuKa K8aopamuyHou QyHKYuu, mMemoo
UHMEPBANO8. 3anuch peulenus KeaopamHno20 HepageHcmad.

Pewenue yenvix u 0pobHO-payuonanbHbix HEpageHcme MemoooM UHMEPSALOs.

Cucrembl HEpaBeHCTB

CucremMbl HEpaBEHCTB € OJIHOM mepeMeHHOW. Perienne cucreM HEpaBEHCTB C OJHOW MEPEMEHHOM: JUHEUHBIX, kgaodpammuuix. VI300pakeHue peleHus
CUCTEMbI HEPABEHCTB HA YUCIIOBOW NPSIMOM. 3alIUCh PELIEHMS CUCTEMbl HEPABEHCTB.

D yHKUUHA

IHousitue pyHKkuMHU

JlexkapToBbI KOOPAMHATHI Ha MJIOCKOCTH. POPMUPOBAHUE MPEJCTABICHUNA O METApPEIMETHOM MOHATHH «KOOpAMHAThD». CrnocoObl 3aiaHust (QyHKIUI:
aHaJMTUYeCcKuil, rpadguueckuit, Tabauunbiil. ['paduk ynkuuu. [Ipumeps! GyHKIUH, MOTy4aeMbIX B MPoLIecce UCCIEA0BaHMS Pa3IMUHbIX peabHbIX MPOIIECCOB
U pelleHus 3anad. 3HaueHue QyHKIuM B Touke. CBolicTBa (QyHKIMIT: 00JacTh OnpezeneHusi, MHOXKECTBO 3HAUEHUH, HYJIH, MPOMEXKYTKH 3HAKOTIOCTOSHCTBA,
yemHoCmo/HeyemHocms, TPOMEXYTKH BO3pacTaHus U yObIBaHUSI, HauOoJblllee U HauMeHblee 3HaueHus. Mcenenosanue QyHKuu no ee rpaguky.

Ilpeocmasnenue 06 acumnmomax.

Henpepvignocmo pynkyuu. Kycouno 3adannule pynkyuu.

JluneitHast pyHKUMS

CpoiicTBa u rpaduk JTUHEWHON (YHKIMU. YTIIOBOM Kod(pUIMEHT npsMol. PacnomokeHue rpaduka JTUHEWHOW (YHKIMHU B 3aBUCHMOCTH OT €€
YTJI0BOTO KO3 IHUIIUEHTAa U CBOOOIHOTO WieHa. Haxooicoenue koaghhuyuenmos aunetiHo QyHKyuy no 3a0aHHbIM YCI0BUSM: NPOXONCOEHUE NPIAMOl Hepe3 08e
MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOHCOCHUE NPAMOU Yepe3 OAHHYI0 MOYKY U NaAPalelbHOU OGHHOU NPAMOLL.

KBaaparnunas pyHkuus

CpoiictBa u rpaduk kBagpatuyHoil (yHkuuu (mapabona). Ilocmpoenue epaguxa keéadpamuunot @yHkyuu no mouxkam. Haxoxnenue Hymnein
KBaIpATUUHOUN PYHKIUU, MHOMCECNBA 3HAUEHUL, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMEIHCYMKO8 MOHOMOHHOCMU.

OOpaTHasi NPONOPUHOHATBHOCTD

k
CaoiicTBa (hyHKIUH Y = k y = —. 'unepbona.
X x

34



I'paguru ynxyuii. lipeodpasosanue epapura Qynkyuu y = f (x) 011 nocmpoenus 2pagpuxos yHKyuil 6uod y = af (kx +b)+c -
Tpagpuru Gynxyuii y=a+ﬁ, y =~/xy=3x: y=|x

IMocaenoBaTeIbLHOCTH U MPOrPeccHu

Yucnosas mocne0BaTeaIbHOCTh. [IpuMepsl 4nciioBBIX TIOCIe0BaTeNbHOCTEH. beckoHeuHbIe ocae10BaTeIbHOCTH. AprudMeTHIeCKas: MPOrpeccus U ee
cBoiicTBa. ['eomerpudeckas nporpeccus. Qopmyna oduge2o unena u cymmuvl N Nepeuvix uieHos apupmemuieckol u ceomempudeckoli npoepeccutl. Cxo0auasics
2eomMempuyecKas npocpeccusl.

Peunrenne TekcTOBBIX 3a1a4

3agaum Ha Bce apuMeTHUYECKHE TeHCTBUS

Pemenne TekcToBBIX 3amad apudmerHdeckuM criocodoM. Mcmonp3oBaHue TaOIUI, CXeM, YePTEekKEH, MPYruX CPEICTB INPEICTABICHUS JAHHBIX IPH
pelIeHIH 3aJa4u.

3agauu Ha ABM:KeHHE, PA0OTY H MOKYNKH

AHanmm3 BO3MOXKHBIX CUTYaIlMid B3aMMHOTO PACIIOJIOKEHUS 00OBEKTOB MPH UX JBWKCHUU, COOTHOIIEHHUSI 00EMOB BBITIOJHAEMBIX pabOT IPH COBMECTH Oi
pabore.

3agauu Ha YACTH, T0JIH, MPOIEHTHI

Pemenune 3a1a4 Ha HaXOKJCHUE YacTH YKCIa M YHCJA 1O €ro 4acTu. PemieHue 3amad Ha MPOUEHTHI U 10iu. [IpuMeHeHne nponopuuil Mpu pelieHur
3ajay.

Jlornyeckue 3axauu

Pentenue noruveckux 3anau. Peuwterue noeuueckux 3a0ay ¢ nomowbio epagos, maodauy.

OcHoBHbIE MeTO/bl pelleHUs] TEKCTOBBIX 3aJa4: apupMeTHUECKHil, anredpandeckuii, mepedop BapuaHTOB. [lepguunvie npedcmasgienus o Opyeux
Memooax peutenuss 3a0ay (ceomempuieckue u epagpuueckue memoovl).

CTaTHCTHKA M TeOpHUsI BEPOSITHOCTEH

CraTrucruka
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TabnuuHoe u Tpaduveckoe MPEACTaBICHHUE NAaHHBIX, CTOJOYAThIE W KPYroBBbIC OUArpamMmbl, TpaduKd, MPUMEHEHHE IUarpaMM U TpaQuKoB s
OTIMICAaHUsI 3aBUCHUMOCTEH peajbHBIX BEIMYWH, M3BJIcUeHHUE WH(GOpMAalUMu U3 Tabmul, auarpamMm u rpaduxoB. OmnucarenbHbIE CTATHCTUYECKUE TOKAa3aTelu
YHCIIOBBIX HAOOPOB: cpeaHee apuMETHUECKOe, MeduaHa, HanboJblllee 1 HauMeHblee 3HaUeHHUs. Mepbl pacceuBaHUs: pa3Max, OUCnepcus U CmaHoapmHoe
OMKIIOHEHUe.

CnyyaitHast ©”3MEHUYMBOCTD. MI3MEHUMBOCTD NIpU U3MEPEHUSIX. Pewiarowue npasuia. 3aKkoOHOMEepHOCMU 8 UBMEHYUBLIX EIUYUHAX.

Cayuaiinble coObITHS

CrnydaiiHble OTBITHI (IKCIIEPUMEHTHI), DJIEMEHTApHbIE ClIydaifHble cOOBITUSI (MCcX01bl). BeposaTHocTu aneMeHTapHBIX cOOBITUNA. COOBITUS B CITy4alHBIX
OKCIIEPUMEHTAX W OJarompUsITCTBYIOIIHE 3JIEMEHTApHbIE COOBITHA. BeposaTHocTH ciydallHBIX COOBITHH. ONBITBI C PABHOBO3MOXXHBIMH JJIEMEHTAPHBIMU
coObiTusiMU. Kiaccuueckrne BEpOATHOCTHBIE ONBITHI C HCIOJB30BAaHUEM MOHET, KYOUKOB. [Ipedcmasnenue cobvimuii ¢ nomowplo ouazpamm Jiinepa.
Ilpomusononooicuvie coovimus, 0OveouHenue u nepeceyerue coovimuu. Ilpasuno cnoocenus eeposmuocmeti. Cayuatinoiti évloop. Ilpedcmasnenue
9Kcnepumenma 6 sude oepesa. Hezasucumoie cobbimus. Ymuoowcenue eepossimuocmelt Hezagucumvix coovimuii. Ilocnedosamenvhvie nezagucumvle UCNbIMAHUS.
[IpencraBnenune o HE3aBUCUMBIX COOBITHUSIX B KU3HH.

dnemenmopl KOMOUHAMOPUKU

Ilpasuno ymmnoowcenus, nepecmanosku, axmopuan uucia. Couemanus u qucino couemanuil. Popmyna yucia coyemanui. Tpeyzonvnux Ilackans.
Onvimsl ¢ 60TLUWUM YUCTIOM DABHOBO3MONCHBIX JJIeMEHMAPHbIX codbimuil. Buvluucienue eeposmuocmeii 8 onblmax ¢ npumeHeHuem KOMOUHAMOPHBIX opmyIL.
Hcnvimanusa bepnynnu. Ycnex u neyoaua. Beposmuocmu cobvimuil 6 cepuu ucnvimanuii bepuynnu.

Cnyuaiinsle eenuuunbl

3Hakomcmeo co  CAyHAUHLIMU  BETUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEeMmHbIX —CAV4auMblX eenuduH. Pacnpedenenue eeposimHocmell.
Mamemamuueckoe oxcudanue. Cgoticmea mamemamuieckoz2o odicuoanus. I[lonamue o 3axome 6onvuwiux uucen. Msmepenue eeposmuocmei. llpumenenue
3aKOHA OONLWUX YUCET 8 COYUOLO2UL, CIPAX08AHUU, 8 30PABOOXPAHEHUU, 0becnedenuy Oe30NaACHOCMU HACeNeHUs 8 YPe38bIYalIHbIX CUMYAYUSIX.

2.3 Copepxanue Kypca reomerpuu B 7-9 kiaaccax

I'eomeTpuuyeckue purypbl
@urypsl B reOMeTPHH H B OKPY:KAaI0IeM MHpe

FCOMeTpI/I‘ICCKaH (bPIpra. cDOpMI/IpOBaHI/Ie Hpe)lCTaBJ'IeHI/Iﬁ 0 MCTAIIPCAMCTHOM IMOHATHU «(bI/Irypa».
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Touka, TUHUSA, OTPE3OK, MpsAMasi, Tyd, JIOMaHas, INIOCKOCTb, YToJI, OMCCEKTpUCa YIila U €€ CBOMCTBA, BUJIBI YIJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBas cummeTpus reoMeTpudeckux ¢uryp. LieHTpanbHas cHMMeETpUsi TeOMETPHUYECKUX (BUTYP.

MHoOroyroJbHUKH

MHOrOyrojapHuK, €ro 3J€MEHTBIl M €ro CBOWCTBA. Pacno3sHaBaHMEe HEKOTOPBIX MHOTOYIOJIBHMKOB. Buvinykivie u HegblnyKivie MHO20Y201bHUKU.
[IpaBHIIBHBIE MHOTOYTIOJIBHUKHU.

Tpeyronbuuku. BeicoTa, mMeanaHa, OHCCEKTpuca, CpeIHSAs JIMHUSA TPEYrojbHUKA. PaBHOOEIpEHHBIN TPEYroJbHUK, €ro CBOMCTBA W IPU3HAKH.
PaBHOCTOpOHHMIT TpeyroabHHUK. IIpAMOYrOJIBHBIM, OCTPOYrOJIbHBIA, TYINOYIOJIBHBIA TPEYroJbHUKHA. BHemmHue yrisl TpeyroiapHuka. HepaBeHCTBO
TPEYroJbHUKA.

YerbipexyronpHuku. [lapannenorpamm, pomO, NpsSMOYroJbHUK, KBajapaT, Tpamnenus, paBHoOenpeHHas Ttpanenus. CBoHcTBa U NpHU3HAKU
napajuienorpaMmma, pom0a, npsIMOyrojbHUKa, KBaJpara.

OKpyKHOCTB, KPyr

OKpy»XHOCTB, KPYT, HX 3JIEMEHThI U CBOWCTBA; LIEHTPAJIbHBIC U BIIMCAHHBIE yIibl. KacarenbHas u cekyujas K OKPYKHOCTH, ux ceoucmed. BnmcanHble U
ONMCAHHBIE OKPYKHOCTH VI TPEYTOJIbBHUKOB, Yemblpexy201bHUKOS, NPABUTIbHBIX MHO20Y20NbHUKOE.

I'eomerpuueckne Gurypsl B mnpocTpaHcTBe (00beMHBbIE TeJIa)

MHnozoepannuk u e2o anemenmel. Hazeanus MHO202PAHHUKOS C PAZHBLIM NOLONCEHUEM U KOIuYecmeom pareti. I1epBudHbIe IpeaCcTaBICHUS O TUPAMHULE,
napajiesienunese, npusme, cgepe, mape, LWIMHAPE, KOHYCE, UX IEMEHTaxX U IPOCTEHIINX CBONCTBAX.

OTtHoweHns

PaBencrTBo puryp

CBolicTBa paBHBIX TPEYrOJbHUKOB. [Ipu3HaKKU paBeHCTBA TPEYrOJbHUKOB.

ITapaJjuieIbHOCTH NPSAIMBIX

[Ipu3Haky ¥ cBOMCTBA MapalICIbHBIX NMPSAMBIX. Akcuoma napaiiervhocmu Eexiuoa. Teopema Paneca.

IlepnenauKyasipHble NpAMbIE

IIpsamoit  yron. Ilepnenmukynsap k mnpsamoil. Haknonnas, npoekuus. CepeavHHBIN NEpHEHAMKYISp K oTpe3ky. Cegoiicmeéa u npusHaxu

NepneHOUKYIAPHOCIUL.
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Iloooobue

IIponopyuonanvusie ompesku, nooodue gueyp. Ilooobnvie mpeyeonvruxu. Ipusnaku noooous.

B3anMHoe pacnoJioxkeHue psIMON U OKPYKHOCTH, 08YX OKPYIHCHOCHEU.

HN3mepeHus u BbIYMCIEHUSA

Beanunnbi

[Tonstue Bennunnbl. [nuna. U3mepenue mnvnbl. Equnuibl n3mepenus ivHbl. Bennunna yrna. ['pagycHas mepa yria.

[Tonsartue o momaau mIockoi GUrypsl u ee cBoiicTBax. Mi3mepenue miotnaneid. EAMHUITBI H3MepeHus TUTOIAIH.

[IpencraBnenue 06 o6beme u ero cpoiictBax. M3mepenne o0bema. EnunHnib nuamMepenust 00beMoB.

HN3mepeHus u BbIYHMCIEHUSA

WHcTpyMeHTBl Uil U3MEPEHUN U TIOCTPOEHUI; U3MEpPEeHHE W BBIYMCIEHHE YIJIOB, JUIMH (paccTosiHuil), romaaeid. Tpuronomerpudeckue (GyHKIUH
OCTpOTo yriia B MPSIMOYTOJIBHOM TPEYroJibHUKE Tpuconomempuyeckue GyHkyuu myno2o yend. BeluucieHne 3JeMEeHTOB TPEyroJibHUKOB C UCIHOJIb30BaHUEM
TPUTOHOMETPUIECKUX COOTHOIICHU. DOopMyIbl TUIOaAM TPEYroabHUKA, MapauIeIorpaMMa U €T0 YaCTHBIX BUIOB, (JOPMYIIBI JUTMHBI OKPY>KHOCTH W TUTOIIAIHN
kpyra. CpaBHeHue U Bbrunciienue miomaneii. Teopema [Mudaropa. Teopema cunycos. Teopema kocumycos.

Paccrosinus

Paccrosane mexy Toukamu. PaccTostHre OT TOUKH 10 IpsIMO. Paccmosinue medicoy gpueypamu.

I'eomeTprueckue nocTpoeHust

I'eoMeTpuueckre MOCTPOCHUS Ui WILTIOCTPALIMKM CBOMCTB T€OMETPUUYECKUX (DUTYD.

WHcTpyMeHTBl 1711 TOCTPOCHUIA: LUPKYIIb, JIMHEHKA, YTOIbHUK. [Ipocmetiuiue nocmpoenus yupkyiem u JUHeUKol: nocmpoenue duccekmpucsl yaid,
NepneHoOuKyiIapa K npsamotl, yena, pagHo2o OaHHOMY,

Ilocmpoenue mpey2onrbHUKO8 NO Mpem CMOPOHAM, 08YM CIMOPOHAM U VIl MeXCOy HUMU, CMOPOHE U 08YM NPULEHCAUUM K Hell YelaM.

enenue ompesxa 6 0aHHOM OMHOULEHUU.

I'eomeTpuyeckue npeodpasoBanus

IIpeoOpazoBanus

[Tonsitre npeoOpazopanus. [IpencraBieHue o MeTarpeIMETHOM MOHSATHH «IpeoOpazoBanuey. Ilodobue.
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JABukenust

OceBas 1 LIEHTpaJIbHAsE CHMMETPHS, 1080POM U NapaienbHulil nepenoc. Kombunayuu oeusicenuii Ha niockocmu u ux c8olcmaa.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

BekTopbl

[lonsiTie BexTOpa, NEHCTBUS Ha/l BEKTOPAMM, UCIIOJIb30BAHUE BEKTOPOB B (DU3UKE, pasnodiceHue 6eKmopa Ha cocmagiaowue, CKaIapHoe npou3seodenue.

Koopaunartsi

OcHOBHBIE IOHATHUS, KOOPOUHAMbL 6EKMOPA, paccmosiHue mexcoy moukamu. Koopounamer cepedunsvr ompeska. Ypasnenus gueyp.

IIpumenenue 6ekmopoe u KOOpOUHam 015 peueHusi RPOCMEUUX 2eOMEeMPUUECKUX 3a0a.

HcTopusi MaTeMaTUKHU

Bosnuknoeenue mamemamuku Kaxk Hayku, smansl ee pazeumusi. OcnogHvle pazoenbl Mamemamuky. Boloarowuecs mamemamukuy u ux 6k1ao 6 pazeumue
HAYKU.

beckoneunocmv mmnoowcecmea npocmuix yucen. Yucna u onunel ompeskos. Payuonanvusie yucna. Ilompebnocmo 6 uppayuonanvhvix uuciax. lllkona
Tugacopa

3apoorcoenue aneeopuvl 6 neopax apugpmemuxu. An-Xopezmu. Poocoenue dyxeennoi cumeonuxu. I1. @epma, ®@. Buem, P. [lexapm. Hcmopus éonpoca o
Haxoxcoenuu hopmyn Koprell areebpaudeckux ypasueruii cmenetet, boavuux vemoipex. H. Tapmanvs, [oc. Kapoano, H.X. Abens, J. I'anya.

Tossnenue memooa KoopouHam, NO3BOJANULES0 NePesoOuUmb 2eomempuieckue o0vekmvl Ha 5A3bIK aneedpul. [lossenenue epaguros yukyuii. P.
lexapm, I1. Depma. Ilpumepsl paznuunvix cucmem KOOPOUHAM.

3aoaua Jleonapoo Iluzanckoeo (@ubonauuu) o kpoaukax, uucia DPuoonawuu. 3adaya o waxmamuol oocke. CX00UMOCMb 2eoMempudecKoll
npozpeccuu.

Hcmoku meopuu eeposmuocmeii: cmpaxosoe oeno, azapmuule uepsol. I1. @epma, b.Ilackans, A. bepnynu, A.H.Konmozopos.

Om 3emnedenus k ceomempuu. Ilugpacop u eco wronra. @anec, Apxumeo. Ilnamon u Apucmomens. I[locmpoenue npaguibHbLIX MHO20Y20IbHUKOS.
Tpuccexyus yena. Keaopamypa kpyea. Yoeoenue kyoa. Ucmopus yucia m. 3onomoe cevenue. «Hauanay Eexnuoa. JI Dunep, H H.Jlobauesckuii. Mcmopus
nAMo20 nocCmynama.

Feomempu}l u ucKyccmeo. FeOMempuquKue 3AKOHOMEpPpHOCMU OKpYyacarnueco mupda.
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Acmponomus u eeomempus. Ymo u xak ysnanu Anaxcaeop, Ipamocghen u Apucmapx o pazmepax Jlynol, 3emnu u Connya. Paccmosnus om 3emau 0o
Jlynot u Connya. Mzmepenue paccmosnusi om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazsumuu mamemamuxu: JI. Dunep. H.U. Jlobauesckuii, I1.J1. Yeoviwes, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 passumuu Poccuu: Ilemp |, wxona mamemamuueckux u Hagueaykux HAyK, paszeumue poccutickoeo ¢garoma, A.H. Kpwinos.

Kocmuueckasn npoepamma u M.B. Kenoviu.
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3. TemaTuueckoe IVIAHUPOBAHHUE C YKAa3aHUEM KOJINYECTBA YaCO0B, OTBOAUMbBIX HA OCBOCHHUE KaxKI0M TeMbI

5 kaacc marematuka (175 4, 5 4. B Hegenmto / 210 4, 6 4. B HE/IEIIO)

Teuma Koauuectro
4acoB
O06001eHre ¥ cucTeMaTr3aIls MaTepralia, M3y4eHHOro B HauasbHOU 1ikosie. [loBTopenue. 6
I'maBa 1. MaTemMaTH4YeCKuil S3BIK 31/39
l.MaremaTtnuecKkue BbIPAKECHUS 7
2. MareMaThdeckye MO TN 14/17
3. SI3BIK M JIOTHKa 10/15
I'maBa 2. JlenmuMOCTh HATYpaTbHBIX YHCENT 39/47
1.OCcHOBHBIE IOHATHS 5/9
2.OCHOBHBIC CBOMCTBA JACIMMOCTH HATYPAIThHBIX YHCEI 6/5
3.Ilpu3Haku 1eTMMOCTH HATYPATbHBIX YHUCET 8/11
4.IIpocThie yncia U AeTMMOCTh 16/18
5.F11te HEMHOTO JIOTUKHU 4
I'nasa 3. [Ipo6u 59/64
1.ITousitre ApoOH 18/22
2.Apudmerrka apooeit 41/42
['maBa 4. JlecsaTuanbie qpoou 34
1.IloHsiTHE NECATHYHON APOOH 12
2.ApudmeTrka 1ecATUYHBIX ApOOCH 22
IToBTOpEHUE 6/20
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KonTposabHble padoThl 10 MaTeMaTHKe /IS 5 Kj1acca

No Tema
1 Kontponbnas padota Ne 1 mo reme «MaTtemaTudeckue BeIpakeHUs». BxoqHas KOHTpoJibHAsE paboTa
2 Kontponsnas pabora Ne 2 o teme «MareMaTudeckiue MOJIEN»
3 KonTponbnas padota Ne 3 1o teme «SI3bIk U JIOTHKa»
4 KonTtponsnas padota Ne 4 o teme «[Ipu3Haku AeTUMOCTH HATYpaTbHBIX YHCEIDy
5 KonTtponbnas padota Ne 5 o teme «IIpoctbie uncna u genumoctby. [IpoMexxyTouHas KOHTpoJIbHas paboTa
6 KonTtponbHas padota Ne 6 mo teme «Ilonsitue apodm»
7 KontponbHas padorta Ne 7 mo teme «CiiokeHUE, BBIYUTAHUE U YMHOKEHHE IPOOei»
8 Kontpomnsnas padota Ne 8 no teme «/lenenue qpobdeii»
9 Kontponsnas padora Ne 9 no teme «/lecsaTuunbie 1poOu»
10 KonTtponsnas padora Ne 10 o Teme «ApudmeTrKa AeCITUYHBIX IpoOeii»
11 Htoroas koHTpoJbHas paboTa
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6 xiacc matemaTuka (175 4, 5 u. B Henenmto / 210 4, 6 4. B HEJEIIO)

Tema KomnuecTso
9acoB

I'maBa 1. SI3bIK 1 JOTHKA. 16/17
1.OTpunianue BEICKa3bIBaHUH 6/6
2.IlepemenHast 10/11
I'naBa 2. Apudmernka 55/67
1. Yucna v 1eiicTBUA C HUMU. 12/19
2. IIponeHTHI. 17/19
3. OTHOIIEHUSL. 12/14
4.ITporopiiMoHAIbHBIC BETUYHHBI. 14/15
I'maBa 3. PammoHanpHbIE YHCIIA. 60/67
1.IloHsiTHE pallMOHATILHOTO YHCIIA. 717
2.ApudmeTrka parmoHaIbHBIX YHCEIL. 24127
3.YpaBHeHus. 15/18
4.KoopauHaTHas MI0CKOCTb. 8/8
5. Jlornueckoe ciieI0BaHUE. 6/7
I'naBa 4. 'eomerpusi. 29/31
1. 'eomerpuueckue GUrypbl Ha MIOCKOCTH. 10/10
2. 'eomeTrpuueckue GUrypsl B IpOCTPAHCTBE. 5/6
3. l'eomeTpHUECKIE BETMYMHBI K UX U3MEPCHUE. 6/7
4.Cummetpus Guryp. 8/8
[ToBTOpEHME. 15/28
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KOHTpOJIBHLIe paﬁoTbI o MaTeMaTHuKeE AJs1 6 xiacca

No Tema

1 Bxoanas konTpoJsibHast pabota

2 KonTponbnas padora Ne 1 «S3bIk U JIOTUKa»

3 Kontponbras padota No2 «CoBMeCTHBIE IEUCTBUS C OOBIKHOBEHHBIMU U JCCATUYHBIMH JIPOOSIMU»
4 KonTponsnas padora Ne3 «IIpouieHTsD»

5 KonTponsnas pabora Ned «OTHOIIEHUS U TPOTIOPIIHID

6 KonTponsnas pabora Ne5 «IIponopuronanbHble BenuuuHb. [I[poMexxyTouHast KOHTpOJIbHAs paboTa
7 KontponbHas padoTta Ne6 «CrioxkeHne parioHAIbHBIX YHUCEI

8 KontponbHas padota Ne7 «Bce neicTBUS ¢ pallMOHAIbHBIMU YUCTIaMU»

9 KontponbHas padota Ne8 «Penienue ypaBHeHHI

10 Kontponbabie padota Ne9 «I'eomerpuueckue Gurypoi»

11 Hrtoropas koHTpoOJIbHAS paboTa
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7 kaacc aareopa (140 4, 4 4. B Hezex0)

KommuectBo
Tema
9acoB
[ToBTOpEHNE S
I'maBa 1. JleiicTBUTENBHBIC UKCTIA 22
1. HarypasbHble yncna. S
2.PanuoHanbHbIE YUCa. 5
3.JleficTBUTENBHBIC YHCIIA. 12
I'maBa 2. Anrebpanyeckue BEIpaKEeHHUs 80
4.0 THOYJICHBI. 9
5.MHOTOYJIEHBI. 20
6.DopMyITBI COKPAIIEHHOTO YMHOXKEHHS. 24
7.Anrebpanyeckue apoou. 18
8.CTeneHs C 1eNIbIM MTOKa3aTeNIEeM. 9
['naBa 3. JIuHeiHbIe ypaBHEHUS 21
9.JIuHeliHbIe ypaBHEHUS C OJJTHUM HEU3BECTHBIM 5
10.CucTembl TMHEWHBIX YpaBHEHUH. 16
[loBTOpEHME U pe3epB 12
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KouTtposabHbie padoTsl 0 anredpe s 7 kjiacca

No Tema

1 Bxoanas konTpoJsibHast paboTa

2 KontponsHas padota Nel mo teme: «JlelicTBUTEIBHBIC YUCIIA»

3 Kontponbnas padoTta Ne2 o teme: «OHOUICHBI

4 KonTtponbnas padota Ne 3 o teme: «OqHOUNIEHBI 1 MHOTOWIEHBI». [IpoMexkyTouHass KOHTpOJIbHAs padoTa
5 KonTtponpHas padota Ne 4 o teme: «@opMyIbl COKPAIIEHHOTO YMHOXEHUSD

6 KonTtponpnas padota Ne 5 mo teme: « Anredpandeckue apoon

7 KonTtponbnas padorta Ne 6 mo Teme: «CTeleHb C IeTbIM TTOKa3aTeIeM»

8 KonTtponbras padoTta Ne7 mo teme: «CHUCTEMBbI IMHEHHBIX YpaBHEHU)

9 Hrorosas koHTpoJbHAs paboTa
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8 kiacc anredpa (105 4, 3 4. B Heneno)

Komunuectso
Tema
9acoB

IloBTOpEHNE 3)
I'naBa 1. [Ipocreitmue ¢pyuxiuu. KBagpaTtHele KOpHU 26
1.DyHKIMK U rpapuKu 10
2.DOyHKIUHN y=X, y=X>, Y :% . >
3.KBanpaTHbie KOpHHU. 11
I'maBa 2. KBaspaTHbie 1 paliioHaIbHBIC YpaBHEHUS 30
4.KBagpaTHble ypaBHEHUSI. 16
5.PanmoHasbHbIE YpAaBHEHMS. 14
Jluneitnas, kBagpaTuyuHas u ApoOHO-IMHEHAs QYHKIUU 23
6.JIunelinas QyHKIHSL. 8
7.KBanpatuanas GyHKITUA. 9
8.IpoOHo-nuHeHas QYHKITHSI. 6
CucreMbl pallMOHAIBHBIX YPABHEHUN 16
9.Cuctembl paluoOHaIbHBIX YPAaBHEHU. 9
10.I'padpuaeckuii criocod pemnieHus: CUCTEM YpaBHECHUM. 7

5

[ToBTOpEeHUE
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KonTpoJbHbie padoTsl o anredpe 1is 8 kiacca

Ne Tema

1 Bxoanas konTpoJsibHast paboTa

2 Kontponsnas padota Ne 1 o teme «@yHKIINU U TpaduKm

3 KonTponsnas padora Ne 2 no teme «KBagpaTHbie KOpHU»

4 KonTtponsnas padota Ne 3 mo teme «KBaapaTubie ypaBHeHus». [I[pomexyrodHas KOHTpOJIbHas paboTa
5 KonTtponpras padoTta Ne 4 o teme «PannonanbHbie ypaBHEHUS»

6 KonTponbnas pabora Ne 5 no teme «JInHeliHas, KBaapaTU4Has U JPOOHO-THMHEWHAS QYHKIII

7 KonTtponbHas padota Ne 6 mo teme «CHUcTeMbl palliOHAIBHBIX  YPaBHCHUI

9 Hrorosas koHTpoJbHAs paboTa
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9 kaacc aareopa (102 g, 3 4. B HEnEINIO)

KomnuecTso
Tema
4acoB
[ToBTOpEHNE 5
I'maBa 1. HepaBeHncTBa 30
1.JInHeliHbIE HEPaBEHCTBA C OJHUM HEM3BECTHBIM 8
2.HepaBeHcTBa BTOPOM CTENEHH C OJTHUM HEM3BECTHBIM 10
3.ParnmonasibHbIC HEPABEHCTBA 12
['nasa 2. CreneHs ynciia 20
4. DyHkus y=x" 5
5.KopeHb N-ii cTeneHu 15
I'maBa 3. [locneroBaTeabHOCTH 13
6.YuciIoBbIe OCIEN0BATEILHOCTH U UX CBOMCTBA 3
7.Apudmerrdeckas mporpeccus 4
8.I'eoMeTpuueckas nporpeccus 6
I'naBa 4. Tpuronomerpuyeckue GopMyIibl 8
9.Yrou u ero mepa 1
10.Cunyc, KOCUHYC, TAHT'€HC U KOTAHT€HC yrija 7
I'maBa 5. DneMeHThl MPUOIMIKEHHBIX BBIUMCICHHUM, CTATUCTUKHA, KOMOMHATOPUKH U TEOPUHU BEPOSITHOCTEHN 15
11.IIpubmmkenus anucen 3
12.0nucarenbHas CTATUCTUKA 2
13.KomOunaropuka 4
14.BBeieHUE B TEOPHIO BEPOSTHOCTEM 6
IToBTOpenue kypca 7-9- knacca 11
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KonTposabsHbie padoTsl o anredpe ais 9 kiaacca

No Tema

1 Bxoanas konTpoJsibHAst paboTa

2 KonTponsnas pabora Ne 1 no reme «HepaBeHncTBa»

3 KonTponsnas pabora Ne 2 no teme «ParroHanbHble HepaBeHCTBay. [IpomMexxyTouHast KOHTpoJbHas padoTa

4 KonTtponsHast padota Ne 3 o teme «DyHKms y=x"»

5 Kontponbaas padota Ne 4 mo teme «Kopens N-i creneHn»

6 KonTtponsnas pabora Ne 5 o teme «Apudmerndeckasi Iporpeccus»

7 KonTtponsnas padota Ne 6 mo teme «I'eoMmeTpruyeckas mporpeccus»

8 KonTtponsnas padota Ne 7 mo teme « Tpuronomerpudeckue GopmyInbI»

9 KounTponbnas padora Ne 8 o Teme «37eMEeHTbI MPUOIMKEHHBIX BHIYMCICHUHN, CTATUCTUKU, KOMOMHATOPUKH
Y TEOPUU BEPOSTHOCTEN»

10 Hrorosas koHTpoJIbHAs paboTa
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7 kaacc reomerpus (70 4, 2 yaca B HEJICIIO)

Komunuectso
Tema
4acoB
IIpeamer reomerpus 1
I'maBa I. HayanbHble reoMeTpUYECKHE CBENCHUS 11
I'maBa II. TpeyronsHuku 18
I'naBa III. ITapannenbHble NpsiMbIe 12
I'maBa I'V. CooTHOIIEHHS MEXTy CTOPOHAMH U YIJIaMH TPEYTOJbHUKA 18
IToBTOpEHNE 10
KoHTpoJibHBbIE pab0oThI 10 reOMeTPUH I 7 KjIacca

No Tema

1 Kontponbnas padota Nel o teme: «HauanpHbie reomeTprdeckie CBEACHU». BXoqHas KOHTposibHas paboTa

2 KonTtponbHas padoTta Ne2 o teme: « TpeyroIbHUKNY

3 KonTponsnas padora Ne3 no teme: «Ilapamiensubie nmpsmbiey». [IpoMexxyrounas KOHTpoJIbHas paboTa

4 KonTponbnas padora Ne4 no teme: «COOTHOIIEHUSI MEXKIYy CTOPOHAMH U YIIIaMH TPEYroJIbHUKa»

5 Kontponsnas padora Ne5 no teme: «I[Ipsimoyromnbubie TpeyroibHUKH. [locTpoeHne TpeyroibHHUKA 0 TPeM

AIIEMEHTaM»
6 Hroropas koHTpoJIbHAs paboTa
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8 kiacc reomerpus (70 4, 2 yaca B HE/IGIIO)

Komnuectso
Tema
4acoB
IToBTOpEHUE Kypca 7-ro Kiacca 3
I'naBa V. UeTbIpexyrojJpHUKU 14
I'maBa VI. [Tnomans 14
I'naBa VII. IloioOHbIe TpeyroJbHUKH 19
I'masa VIII. OxpyxHOCTB 16
[ToBTOpEeHME 4
KoHTpoJbHbIE paboThI 10 reoMeTpuM 1A 8 Ki1acca
Ne Tema
1 Kontponbras padorta Ne 1 mo teme «HeTbpexyroapHUKN». BXxoaHas KOHTpoabHas padoTa
2 Kontponbnas padorta Ne 2 o teme «Ilnomiaasy
3 Kontponsnas padora Ne 3 no teme «IlonoOubie TpeyronbHuKuy. [IpomMexxyrounas KOHTpOJIbHas paboTa
4 Kontponsnas padora Ne 4 o teme «IlonoOubie TpeyroabHuKU. COOTHOILIEHUS MKy CTOPOHAMH U yTIaMu
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA)
5 Kontponsnas padora Ne 5 o teme «OKpYy>KHOCTB
6 Hroropas koHTpoJIbHAs paboTa
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9 kjaacc reomerpus (68 4, 2 yaca B HE/ICINIO)

KomnuecTso
Tema
4acoB
IToBTOpEHue Kypca 8-ro kiacca 4
I'naBa IX. BexTops! 11
I'maBa X. MeTo1 KOOpIMHAT 9
I'naBa XI. CooTHOMIEHNSI MEX Ay CTOPOHAMU M YTiIaMu TpeyroyibHUKa. CKaJIIpHOE MTPOU3BEIEHNE BEKTOPOB 15
I'maBa XlI. JInvHa OKpy’»KHOCTH M TUIONIAAb Kpyra 13
I'masa XIII. JIBrkeHus 5
IToBTOpEHME 11
KonTposabHble padoThl 10 reoMmeTpuu st 9 kiiacca

Ne Tema

1 KontponpHas padorta Nel o reme «BekTopbi». BxoHas KOHTpoJibHAs paboTa

2 Kontponbras padorta Ne2 o reme «MeTo1 KOOpAUHATY

3 Kontponsnas padora Ne3 no teme «CkansipHoe mpou3BeieHue BEKTOpoBy». [IpomMexxyTouHast KOHTpOIbHAas

pabota

4 KonTtponsnas padora Ne4 no teme «J{imuHa OKPY>KHOCTH U TUIOIIAIb KPYyray

5 KonTtponpHas pabota Ne5 o teme «JIBrxeHUs»

6 HToroas koHTpoJbHAsA paboTa
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