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HHOACHUTEJBbHAA 3AIINCKA

Pabouas mporpamma yuebHoro npenmera «MaTemaTtuka» pazpadoTaHa B COOTBETCTBUU C TPEOOBAHUSMHU:
- @enepa’abHOrO rocyIapcTBEHHOIO 00pa30BaTEIBHOIO CTAHAAPTa OCHOBHOTO OOIIEro oOpa3oBaHUs, ¢ M3MEHEHUSMH, YTBEP)KICHHBIMH IPUKA30M
MunucrtepctBa obpa3zoBanus u Hayku PD ot 31.12.2015 Ne 1577 «O BHeceHnH nM3MeHeHUH B (enepanbHBIA rOCyIapCTBEHHBIH 00pa30oBaTEIbHBIN
CTaHJApT OCHOBHOT'O 00IIero o0pa3oBaHus, yTBEPKACHHBIN MTpuKka3oM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit deneparuu ot 17 aexadps
2010 r. Ne 1897» (manee — ®I'OC O0O0);
- IIpumepHoii ocHOBHON 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHUs, OJOOpPEHHOHN deaepantbHbIM Yy4eOHO-METOANUYECKUM
o0beauHeHneM 1o oomemy oopazoBaHuio (mpotokoi ot 8 anpens 2015 roga) (manee — ITOOIT OOO). B pedaxyuu npomokona Ne 1/20 om 04.02.2020
gedepanvrozo yuebHo-memoouuecko2o 00vedurenus no 0owemy 00pa308anuio;
- OCHOBHOI1 00pa30BaTEIHLHOM MPOTPaMMBI OCHOBHOTO 00111eT0 00pazoBanust MBOY 1. Mypmancka COLL Ne 34;
- u ¢ yaerom YMK aBropckoro komektuBa FO.H. MakapsrueB «Anredpa 8», «Anredpa 9» (M., Maemo3una, 2016r.), BKIIIOYEHHOTO B (heiepaTbHbII
nepeyeHb Y4eOHUKOB.

B cootBerctBuu ¢ yueOHbIM miiaHoM MBOY r. Mypmancka COLL Ne 34 na usyuenun npeamera «Anredpa» u «l'eomerpus» B 8-9 kinaccax
BbiIensieTcs mo 170 yaca (13 pacuera S yueOHBIX yaca B Heleno, 34 Henenu B yaueOHoM roay). Mtoro 340 gacos.



IINIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA YYEBHOTI'O ITPE/IMETA
«AJITEBPA U TEOMETPUS»

[Inanupyemsle pe3yiabpTaThl ONMPAIOTCS HA BEAYLIUE LEJIEBbIE YCTAHOBKHU, OTpPaXKarOLUe OCHOBHOM, CYIIHOCTHBIM BKJIAJ KaKJIOM M3y4aeMOu
IIPOrpaMMbl B pa3BUTHE JTMUYHOCTH 00YYaAIOLIUXCSl, UX CIIOCOOHOCTEH.

B cTpykType mmaHupyeMBbIX Pe3yJIbTaTOB BBIAEISETCS CIECYIOINE IPYIIIbL:

1. JInuHOCTHBIE pE3yJbTAThl OCBOCHUS OCHOBHOW OOpa30oBaTEIbHON MPOTrpaMMbl MPEACTABICHBI B COOTBETCTBHHM C TPYIIOW JUYHOCTHBIX
pE3yJIbTaTOB M PACKPHIBAIOT M JIECTAIM3UPYIOT OCHOBHBIE HAIPABIEHHOCTHU 3TUX pe3yibTaToB. OIEHKA JOCTUKEHMS ITOH IpyNIbl IJIaHUPYEMBIX
pe3yabTaTOB BEAETCA B XOZ€ MPOLENYP, JOMYCKAIOIIUX [TPEOCTAaBICHUE U UCTIOIb30BaHUE UCKIIOUUTEIBHO HENePCOHU(PUIIMPOBAHHON HH(pOpMaLIUHL.

2. MeranpeaMeTHble pe3ylbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl IPEACTABICHbl B COOTBETCTBHM C MOATPYIIAMU
YHUBEPCAJIbHBIX YUEOHBIX JAEHCTBHM, PAaCKPHIBAIOT U ACTAIU3UPYIOT OCHOBHbIE HAIIPABICHHOCTU METAIPEMETHBIX Pe3yJIbTaToB.

3. IlpenmeTHbIe pe3ysbTaTbl OCBOCHUS OCHOBHOH 00pa3oBaTeibHOM MporpaMMbl MPECTABICHBI B COOTBETCTBHM C TPYNIAMM Pe3yJbTaTOB
y4eOHBIX IPEMETOB, PACKPBIBAIOT U IETATU3UPYIOT HX.

JIMYHOCTHBIE pe3yJbTaThbl:

1. Poccuiickas rpaxkaaHckast MACHTUYHOCTD (ATPUOTHU3M, yBakeHUe K OTeuecTBy, K MPOIIJIOMY U HACTOSIEMY MHOIOHAIlMOHAJILHOTO Hapoaa
Poccun, 4yBCTBO OTBETCTBEHHOCTH M joira mepel Poaunoill, nnentudukanus ceds B KadecTBe rpaxaaHuHa Poccuu, cyObeKTHBHAs 3HAUUMOCTD
HCIOJIb30BAHUS PYCCKOTO S3bIKA M SI3BIKOB HaponoB Poccuu, oco3HaHWe W OLIyIIeHHE JIMYHOCTHON CONPUYACTHOCTH Cy/AbO€ pOCCUHCKOrO HapoAa).
Oco3HaHNe YTHUYECKON NMPUHAJIEKHOCTH, 3HAHUE UCTOPHUH, SA3bIKa, KYJbTYpPhl CBOETO HApO/Aa, CBOET0 Kpasi, OCHOB KYJIbTYPHOT'O Hacleaus HapooB
Poccun n yenoBeyecTBa (MACHTUYHOCTD YEJIOBEKA C POCCUHCKOM MHOTOHALIMOHATIBHON KYJIbTYPOH, COMPUYACTHOCTh HCTOPUU HAPOAOB U rOCYJapCTB,
HaXOJMBIIMXCS Ha TEPPUTOPUM COBpeMeHHOW Poccuu); MHTepHOpH3alusi T'yMaHHUCTHUECKHX, JEMOKPAaTHMYECKUX U TPAIUIMOHHBIX IEHHOCTEH
MHOTOHAIIMOHAJIBHOTO poccuiickoro odmectBa. Oco3HaHHOE, yBaXHUTENIBHOE M J00pOXKENaTeIbHOE OTHOIIEHHE K HCTOPHUH, KYIbTYpE, PEIUTHH,
TpaauuusaM, A3bIKaM, HEHHOCTAM HApOJ10B Poccnm n HapOoa0B MHpa.

2. T'OTOBHOCTh M CIOCOOHOCTH OOydarolIMXCsl K CaMOPa3BUTHIO UM €caMOOOpa30BaHHMIO Ha OCHOBE MOTHBAIMM K OOYYEHMIO U IO3HAHUIO;
TOTOBHOCTb M CIIOCOOHOCTH OCO3HAHHOMY BBIOOPY M IMOCTPOEHUIO JallbHEHIel HHANBUAYAIBHOM TpaeKTOpUK 00pa3oBaHusl Ha 0a3e OPUEHTUPOBKU B
Mupe npodeccuit 1 mpohecCHOHATBHBIX MPEANOYTEHUH, C YIETOM YCTOMUUBBIX MO3HABATEIbHBIX HHTEPECOB.

3. Pa3BuTOe MOpajgbHOE CO3HAHHE M KOMIIETEHTHOCTh B PEIIEHHMH MOPAIBHBIX MPOOJIEeM Ha OCHOBE JMYHOCTHOTO BbIOOpa, (hopMUpOBaHHE
HPAaBCTBEHHBIX YYBCTB W HPABCTBEHHOI'O MOBEJICHMS, OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHBIM MOCTYINKaM (CIMOCOOHOCTh K



HPaBCTBCHHOMY CaMOCOBCPHICHCTBOBAHUIO, BCPOTCPIUMOCTL, YBAKHUTCIBHOC OTHOUICHHUC K PCIUTHO3HBIM YYBCTBAM, B3IJIsAJaM HIOI[Cﬁ NI HUX
OTCYTCTBHIO, 3HAHWC OCHOBHBLIX HOPM MOpaJIH, HPABCTBCHHBLIX, AYXOBHBLIX HACAJIOB, XPAHUMBIX B KYJIbTYPHBIX TpaJullMdX HAPOIOB POCCI/II/I,
TFOTOBHOCTb Ha UX OCHOBC K CO3HATCIBHOMY CaMOOIPaHUYCHUIO B IMOCTYIIKAX, MOBCACHUH, PACTOUYUTCIIBHOM HOTpGGI/ITeJIBCTBe; C(bOpMI/IpOBaHHOCTB
NpeJCTaBIeHUN 00 OCHOBaX CBETCKOW ATHKH, KYJIbTYPBI TPAJUIIMOHHBIX PETUTUN, UX POJIM B Pa3BUTHH KYJIbTYphl U UCTOpuH Poccun u yenoBedecTna,
B CTAaHOBJICHHUU TPa)XTAHCKOTO OOIECTBAa U POCCUHCKON TOCYTapCTBEHHOCTH; MOHMMAaHWE 3HAYCHHs] HPABCTBEHHOCTH, BEPHl U PEIUTUU B KU3HU
yenoBeKa, ceMbu U obmiecta). CHopMUPOBAaHHOCTH OTBETCTBEHHOI'O OTHOIICHHUS K YYCHHIO; YBaKUTEIHHOIO OTHOLICHHS K TPYAY, HAJIMYHE OIbITa
y4acTusi B COLMAIbHO 3HAUUMOM Tpyne. Oco3HaHuEe 3HAUEHHS CEeMbH B JKM3HU YeJIOBEKAa M OOILeCTBa, MPUHATHE LIEHHOCTH CEMEMHOW >KU3HU,
YBaXXHUTEIbHOE U 3a00TIUBOE OTHOLIECHHUE K UJE€HAM CBOCH CEMbH.

4. CdopMupOBaHHOCTb LEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pa3BUTUSI HAyKU U OOIIECTBEHHOM
MPAKTUKH, YIUTHIBAIOLIETO COIIUAIBHOE, KYJIbTYPHOE, SI3bIKOBOE, JYXOBHOE MHOI000pa3nue COBPEMEHHOTO MUpa.

5. Oco3HaHHOE, YBaKUTEIIBHOE U JOOPOKENATEIbHOE OTHOIIEHHUE K JPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO, KYJIbTYpE, A3bIKY, BEPE,
I‘p&)l([[&HCKOfI IIO3UIIUHN. T"'oToBHOCTE B CHOCO6HOCTI) BECTHU JUaJior C JPYIrMMHU JIIOAbMH U JOCTUTI'aThb B HEM B3aMMOIIOHUMAHHWA (I/IIIGHTI/I(bI/IKaIII/Iﬂ C€6$I
KaK TIOJIHOTIPABHOTO CyOBEKTa OOIIEHHS, TOTOBHOCTh K KOHCTPYHPOBAHHIO 00pa3a mapTHepa MO JUaJory, TOTOBHOCTh K KOHCTPYHPOBAaHHIO 0Opasa
JOMYCTUMBIX CIIOCOOOB IMAJora, TOTOBHOCTh K KOHCTPYUPOBAHHIO MPOIECCca TUAIOTa KaK KOHBEHIIMOHUPOBAHUSI UHTEPECOB, IPOLEAYP, TOTOBHOCThH U
CIOCOOHOCTH K BEJACHUIO IEPETOBOPOB).

6. OCBOEHHOCTD COIMANIHBIX HOPM, MPaBWJI MOBEACHUS, posield U GOpPM COLIMATBFHOM JKU3HM B TPYIINAaX U cOOOLIECTBaX. YYacTue B MIKOJILHOM
CaMOYNpaBlIeHUH M OOIIECTBEHHOW >XM3HU B IpelieiaxX BO3PACTHBIX KOMIIETEHIMI C Y4eTOM PpEeruOHANbHBIX, dTHOKYJIBTYPHBIX, COIHAIBHBIX U
SKOHOMHUYECKUX OcoOeHHOCTeH ((hopMUpOBaHME TOTOBHOCTH K YYaCTHIO B IPOIIECCE YMOPSIOUYEHHUS COIMAIIBHBIX CBS3€M M OTHOIIEHUH, B KOTOPHIC
BKJIFOYCHBI U KOTOPLIC q)OpMHp}IIOT CaMMU Yy4amuecs; BKIIOYCHHOCTb B HCHIOCPECACTBCHHOC TI'PAXKAAHCKOEC Y4YaCTHC, TOTOBHOCTH Y4YaCTBOBATL B
KU3ZHEIESITSIIbHOCTH TOJAPOCTKOBOTO OOIIECTBEHHOTO OOBEIWHEHHUS, MPOAYKTUBHO B3aMMOJIEHCTBYIOIIETO C COLMAIBHON CPEON U COIMATbHBIMU
WHCTUTYTaMU; UACHTHU(UKAIUSA ceOsl B KaUeCTBE CYyOBEKTa COIMAIBHBIX MPEeoOpa3oBaHU, OCBOCHHE KOMIIETEHTHOCTEHW B c(epe opraHMU3aTOPCKOM
NEeSATEIbHOCTH; MHTEPUOPHU3ALIMS LIECHHOCTEW CO3UIATEIbHOIO OTHOILIEHUSI K OKpYKarolel JAeCTBUTEIbHOCTH, LIEHHOCTENW COIIMAIbHOTO TBOPYECTBA,
LIEHHOCTU NPOJYKTUBHOW OpraHU3allMM COBMECTHOM [EATEIbHOCTH, CAMOpEAIM3allMd B TPYIINE W OpPraHU3allH, LIEHHOCTU <JIPYyroro» Kak
PaBHOMPABHOTO MapTHepa, GopMHUpoBaHHE KOMIETSHIINHM aHAIN3a, TPOSKTUPOBAHHUS, OPTaHU3alUN IeATEIbHOCTH, PeIEKCHH N3MEHEHHH, ClTOCOO0B
B3aMMOBBITOJHOT'O COTPYIHUYECTBA, CIOCOOOB peann3anuu cOOCTBEHHOTO JTUASPCKOro MOTEHIMANA).

7. ChopMUpPOBAaHHOCTH IIEHHOCTH 3JI0POBOTO M 0O€30MacHOTO o0pa3a >KM3HW; MHTEPHOPHU3ALNS MPaBU WHAWBUIYATHHOTO U KOJUIEKTHBHOTO
0e30IacHoTo IIOBCJICHUS B LIpe?;BI)I‘-I'c’tI\/’IHI:;IX CUTyallMsX, YI'pOXAOMUX )XKU3HU U 3J0POBBIO .]'IIO)ICIZ, IMpaBUJ MOBEACHHWA HA TPAHCIIOPTE N HA 10POrax.

8. Pa3BUTOCTH 3CTETUYECKOrO CO3HAHUS YEpPe3 OCBOCHHE XYAOXKECTBEHHOI'O Hacieausi HapoAoB Poccun M Mupa, TBOPUECKOH NEATEIbHOCTH
ACTETUYECKOTO XapakTepa (CIOCOOHOCTh MMOHMMATh XYAOXKECTBEHHbIE IPOU3BENIEHUS, OTpaXKarollhe pa3Hble ATHOKYJIbTYPHBIE TPaJAUILINU;



c(OPMHPOBAHHOCTH OCHOB XY/IO’KECTBEHHOH KYJIbTYPbl 00YyJaromUXcs KaK YacTH MX OOIIEH AYXOBHOW KYNIBTYpHl, Kak 0CO0O0Oro croco0a MO3HaHUS
’KM3HU U CPEACTBA OPraHU3aIMK OOIEHUS; 3CTETUYECKOE, IMOLIMOHAIBHO-IIEHHOCTHOE BUJICHUE OKPY’KAIOIIEr0 MUPA; CIIOCOOHOCTH K SMOILMOHAIILHO-
[EHHOCTHOMY OCBOCHHIO MHUPA, CAMOBBIPKECHUIO U OPUEHTAIIUH B XYI0’)KECTBEHHOM U HPABCTBEHHOM MPOCTPAHCTBE KYJIbTYPHI; YBaKEHUE K HCTOP MU
KyJIbTypsl cBoero OteuecTBa, BBIDAKEHHOH B TOM YHCIIE B MOHMMAHHUU KpPacOThl YEJIOBEKAa; MOTPEOHOCTh B OOLICHUH C XYI0’KECTBEHHBIMU
IPOU3BEACHUSAMH, CHOPMHPOBAHHOCTH AKTUBHOIO OTHOLICHUS K TPAJUIMAM XYHOKECTBEHHON KYyJIbTYphl KakK CMBICIIOBOH, 3CTETHYECKOW H
JMYHOCTHO-3HAYMMOH IEHHOCTH).

9. CchopMHPOBAaHHOCTH OCHOB IKOJIOTHUYECKOI KYJIBTYPBHI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO KOJOTHYECKOTO MBIIUICHHS, HAJMYUE
OIBITA JKOJIOTHYECKH OPHEHTHUPOBAHHON PpEQIICKCHBHO-OIIEHOYHOM M MPAKTHYECKOH IESATENbHOCTH B JKM3HEHHBIX CHUTyauusiX (TOTOBHOCTH K
UCCJICJOBAaHUIO TPHPOJBI, K 3aHATUSM CEIbCKOXO3SMCTBEHHBIM TPYIOM, K XYHZ0)KECTBEHHO-3CTETUYECKOMY OTPAKEHHIO TNPHPOJBI, K 3aHITHSIM
TYpU3MOM, B TOM YHUCJIE SKOTYPH3MOM, K OCYIIECTBICHHIO TPUPOJOOXPAHHON JESITEIBHOCTH).

Bremmyckauk HayuuTcs B 7-9 kiaccax (Ui WCIIONB30BaHHS B TOBCEAHCBHOW JKM3HM M OOECIICUCHHUS BO3MOXHOCTH YCIEIIHOTO IPOJIOJIKCHHS
oOpa3oBaHus Ha 6a30BOM YPOBHE)
DNeMEeHTHI TEOPUU MHOKECTB M MATEMaTHYECKOM JIOTHKHU
e OmnepupoBaTs Ha 0230BOM ypOBHe1 MOHATUSMU: MHOKECTBO, AJIEMEHT MHOKECTBA, MOAMHOKECTBO, TPUHAICKHOCTB;
® 33]1aBaTh MHOKECTBA [IEPEUYHMCIIEHUEM UX 3JIEMEHTOB;
® HAXOJUTh NEpPeceueHrue, 00bEIUHEHNE, TIOAMHOKECTBO B MPOCTEUIIINX CUTYAIIHUSX;
e OInepupoBaTh Ha OA30BOM YPOBHE MOHATHSIMU: ONpeieTIeHNEe, aKCuOMa, TeopeMa, J0Ka3aTeIbCTBO;
® [IPUBOJMTH IPUMEPHI U KOHTPIIPUMEPHI ISl TOATBEPKACHUS CBOMX BBICKA3bIBAHUM.
B noBcenHEeBHOM KU3HU U TTPU U3YYECHHUH JAPYTUX MPEIMETOB:
® ICIOJIb30BaTh TpaduvecKkoe MpeACTaBICHUE MHOXKECTB ISl OMHCAHUS PEATbHBIX MPOIECCOB U SBICHHM, MPU PEIICHUU 3a/1ad APYTUX Y4eOHBIX
MIPEIMETOB.
Yucaa
e OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATHUSIMHU: HATYpabHOE YHCIIO, I[E0e YUCIO, OOBIKHOBEHHAs! APOOb, AecATUYHAs JpoOb, CMEIIaHHas APOOb,
paroHaIbHOE YHCIIO, apu(PMETHUECKUN KBaIPATHBIN KOPEHB;
® JCIOJIB30BaTh CBOMCTBA YKCEJI U IIpaBUja IEUCTBUI IIPH BBIITOJIHEHUHU BBIYACICHUN;
® HCIIOJB30BaTh MPU3HAKU ACIUMOCTH Ha 2, 5, 3, 9, 10 mpu BHITTOJTHEHUH BBIYUCICHUHN U PEIIEHUN HECIOKHBIX 3a/1a4;

1 o o o
3,HGCL " fajee — paclio3HaBaTb KOHKPETHBIC IMTPUMEPDIL 06IlII/IX TOHATHUU IO XAPAKTEPHBIM IIPHU3HAKaM, BBIIIOJIHATH ACUCTBUA B COOTBETCTBUU C ONIPEACICHUEM U TP OCTECUILIUMHU
CBOICTBaMHU HOHﬂTHﬁ, KOHKPETHU3NPOBATh IIPUMEPAMHU 06HII/I€ TIOHATHS.



®  BBINOJHATH OKPYTJIEHUE PAIMOHATILHBIX YHCEN B COOTBETCTBUU C MPaBUIIAMH;

® OICHMBATh 3HAUYECHUE KBAJIPATHOTO KOPHS U3 MOJIOXKUTEIHHOTO LEJI0r0 YHCIIa;

® pacro3HaBaTh palOHaJIbHbIC U UPPALIMOHAIBHbIC YUCIIA;

® CpaBHHUBATh YHKCJIA.

B noBceiHEeBHOM XKM3HU U MIPU U3YYEHHUH JIPYTHX MPEIMETOB:

® OILICHUBATh PE3YJIbTATHI BEIUUCICHUN MTPU PEIICHUU MTPAKTUYECKHUX 3a/1a4;

® BBINOJHATH CPABHEHHUE YUCEN B PEaJbHBIX CUTYAIUsX;

® COCTAaBIIATH YHCIIOBBIEC BBIPAKEHUS MPU PELICHUH MPAKTUYECKUX 3a/1a4 U 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB.

To:xknecTBeHHbIE MPeOOPa30BAHUS

e BhINOJHATH HECJOXKHBIE MPE0Opa3OBaHUsl Il BBIUMCICHUS 3HAYEHUW YMCIOBBIX BBIPAKEHUM, COJEpXKallMX CTENeHH C HaTypajlbHbIM
MOKAa3aTeJIeM, CTETICHH C LIETBIM OTPUIATEIHLHBIM ITOKa3aTeeM;

®  BBINOJHATH HECIOKHBIE MMPE0OPa30BaHUs LIETBIX BBIPAKEHUN: PACKPBIBATH CKOOKH, IPUBOJIUTH MOJOOHBIE CllaraeMeble;

® HCIIOJIb30BaTh (POPMYIBI COKPAILICHHOTO YMHOXXEHHUS (KBaApaT CyMMBbI, KBaApaT Pa3HOCTH, PA3HOCTh KBAJAPATOB) IS YIPOIICHUS BBIYUCICHUN
3HAYEHUH BBIPAXKEHUN;

®  BBINIOJIHATH HECIIOKHBIE MMPeoOpa3oBaHus IPOOHO-TUHEHHBIX BBIPAKCHUN U BBIPAKCHUN C KBaJJPATHBIMU KOPHSIMHU.

B noBcenHeBHOIM KU3HU U PU U3YUECHUU APYTHX MPEAMETOB:

® [IOHUMAaTh CMBICII 3aMHCH YHCIIA B CTAHJAPTHOM BUJIE;

e OIepupoBaTh HAa OA30BOM YPOBHE MOHITHEM «CTAaHIAPTHAS 3aMKUCh YHUCIIA.

YpaBHeHuUs1 M1 HEpaBeHCTBA

e OmnepupoBaTh Ha 6a30BOM ypOBHE MOHSATUSMU: PAaBEHCTBO, UNCIOBOE PABEHCTBO, ypaBHEHUE, KOPEHb YpaBHEHUS, PEIIEHNUE YPaBHEHUS, YHCIOBOE

HEPaBEHCTBO, HEPABEHCTBO, PEILICHNE HEPABEHCTBA;

MPOBEPSITH CIIPABEIIIUBOCTD YUCIIOBBIX PABEHCTB U HEPABEHCTB;

peniaTh JIMHEHHbIC HEPaBEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOJISIINECS K TMHEHHBIM;

peniaTh CUCTEMBI HECTIOKHBIX JIMHEHHBIX YPAaBHEHHI, HEPABEHCTB;

MIPOBEPSITH, SIBJSETCS JIM TAHHOE YHCIIO PEIIEHUEM ypaBHEHUs (HEPABEHCTBA);

e pemiaTh KBaJIpaTHBIE YpaBHEHUS 10 GopMylie KOpHEW KBaIpaTHOTO yPaBHEHUS;

® 1300paXkaTh pelIeHHs] HEPABEHCTB U UX CHCTEM Ha YMCIIOBOM MPSMOii.

B noBcenHeBHOM KU3HU U IPU U3YYEHUU APYTHX MPEAMETOB:

® COCTaBIIATH U peIIaTh JIMHEHHBIC YPaBHEHUS TP PEIICHUH 3a]1a4, BO3HUKAIOIIUX B IPYTUX YUEOHBIX MPEAMETAX.

DOyHKIUHT

e Haxonuts 3HaueHHe (QYHKIIMU IO 3aJaHHOMY 3HAUYECHHUIO apTyMEHTa;

® HaxOJUTh 3HAUCHHE apTyMEHTa MO 33/IaHHOMY 3HaUEHUIO (DYHKIIUU B HECIOKHBIX CUTYAIUX;



®  ONpPEIENATH MTOJIOKEHUE TOUKH 10 €€ KOOpAUHATAM, KOOPAMHATHI TOUYKH 10 €€ MOJI0KEHUIO Ha KOOPINHATHON INIOCKOCTH;

e 110 rpauKy HaXOIUTh 00JACTh ONPEAEICHNS, MHOXECTBO 3HAUE€HUH, HylU (DYHKIIMU, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKH BO3pacTaHUS

1 yObIBaHMsI, HaOOJIbIlIee M HAUMEHbIIee 3HaYeHUs QYHKLINU;

CTPOUTH TpadUK TUHEHHON QYHKIINU;

MIPOBEPATH, SIBJISCTCS JIM JaHHBIN rpaduk rpadukoM 3aanHoi GyHKIMKM (JIMHEHHOH, KBagpaTUIHONH, 00paTHON MPOIOPLUUOHATBHOCTH);

OTIpEeNIeNIATh MPUOIMKEHHBIC 3HAUCHHUS] KOOPAMHAT TOUKH IepecedeHus rpagukoB (GyHKINA;

OIIepUpOBATH Ha Oa30BOM YpOBHE MOHATUSMU: ITOCIIEA0BATEILHOCTD, apu(pMeTHIecKast IPOrpeccusi, FeOMETpUIECcKast IPOrpeccus;

® pewlarh 3aJjaud Ha IPOTPECCUH, B KOTOPBIX OTBET MOXKET ObITh I10JIy4€H HEMOCPEICTBEHHBIM M10ICYETOM 0€3 MpuMeHeHUs (HopMyI.

B noBceiHEBHOM )KU3HU U IIPU U3YYEHUH IPYIHX IIPEIMETOB:

® UCMOJNB30BaTh TpapUKH PEATbHBIX MPOIECCOB M 3aBUCHUMOCTEH Ui ONpEAETICHHUS WX CBOWCTB (HaMOONbIINE W HAWMEHBIIUE 3HAYCHUS,
IIPOMEXYTKH BO3pacCTaHUs U yObIBaHUS, 00JIACTH MOJOKUTENbHBIX U OTPULATEIbHBIX 3HAYEHUH U T.11.);

® UCMOJb30BaTh CBOMCTBA JMHEHHON (YHKIIMHU U €€ TpadUK MpH pelieHUH 3aJad U3 APYruX y4eOHBIX IPEIMETOB.

TexcToBBIE 3a729UH

e PemaTh HECIIOKHBIE CIOKETHBIE 33/1a4M Pa3HbIX TUIIOB HA BCe apu(METHUYECKUE IEHCTBUS;

® CTPOUTH MOJIENb YCIOBUS 3a7auu (B BUJE TaOIUIIbl, CXEMbI, PUCYHKA WJIM YPABHEHUS), B KOTOPOU JJaHbl 3HAUEHUS JBYX U3 TPEX B3aUMOCBSI3aHHBIX

BEJIMYMH, C LIEJIBIO [TOMCKA PELICHUs 3a/1a4H;

OCYLLECTBIIATH CIIOCOO MOMCKA PELIeHUs 3a]Jaul, B KOTOPOM PacCyXJI€HHE CTPOUTCS OT yCIOBUS K TPEOOBAHUIO UM OT TPeOOBAHUS K YCIOBHUIO;

COCTaBJIATH IJIaH PELICHUS 33/1a4U;

BBIJIEJISATh 3TAllbl PEIICHUS 33/1a4H;

MHTEPIPETUPOBATH BHIYUCIUTENbHbBIE PE3YNIbTATHI B 33/1a4€, UCCIIEI0BaTh MOJIYyUYEHHOE PELICHUE 3a/1a4U;

3HATh pa3IMyuue CKOpocTel 00beKTa B CTOAUYEH BOJIE, IPOTUB TEUEHHS U 110 TEUCHUIO PEKH;

pelaTth 3aa4l Ha HaX0KJIEHUE YacTH Yucia U YKciia 10 €ro 4acTu;

pelaTth 3a/a4 pa3HbIX TUIOB (Ha paboTy, HAa MOKYMNKH, HAa JABH)KEHUE), CBS3bIBAIOUINX TPH BEJIMYUHBI, BBIIEIATh ATH BEJIMYMHBI U OTHOLIEHUS

MEXy HUMH;

® HaxOJUTh MPOIEHT OT YUCIIA, YUCJIO MO MPOLEHTY OT HETO, HAXOAUTh MPOLIEHTHOE CHUYKEHUE UJTU MPOLIEHTHOE MOBBIIIEHNE BEITUYUHBI;

® pelaTh HECJIOXKHbIE JIOTHYECKHUE 3a7a4ul METOJIOM PacCyKJI€HUH.

B noBceHeBHOM XKU3HU U NIPU U3YYEHUH JIPYTHX MPEIMETOB:

®  BBIJIBUTATh TUIIOTE3bI O BOSMOXKHBIX MPEIEIbHBIX 3HAUEHUSX HCKOMBIX B 33/1a4€ BEJIMUYUH (JeaTh MPUKHUIIKY).

I'eomerpuuyeckue purypsl

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMH I'€OMETPHUUECKUX (UTYD;

® U3BJIEKaTh UH(POPMALIMIO O TEOMETPUUYECKUX (PUTypax, MPEICTABICHHYIO HA YePTeKax B IBHOM BH/JIE;

® [PUMEHSATH JUIS pEeHICHUs 3a/1a4 TeOMEeTpUUecKre (PaKkThl, €ClIU YCIOBUS UX MPUMEHEHUS 3aJaHbl B IBHON GopMe;



e peuaTh 3aJa4d Ha HAXOKIEHUE T€OMETPUUYECKUX BEJIMYMH IO 00pa3liaM WK alrOPUTMaM.

B noBceHeBHOM KU3HU U IPU U3YUCHUHU APYTUX IPEIMETOB:

® UCMOJNB30BaTh CBOWCTBA T€OMETPUYECKHX (UTYp Ui PEIICHHS TUIOBBIX 3ajad, BO3HMUKAIOIIUX B CUTYAIMsIX MOBCEIHEBHOM XH3HH, 3a1ad
IIPAKTUYECKOIO COJIEPIKAHUS.

OTtHowmeHns

e OmnepupoBaTb Ha 0a30BOM YypOBHE MOHATUSAMH: PAaBEHCTBO (UTYp, paBHBIE (UTYpPBI, PABEHCTBO TPEYTOJBHUKOB, MApAJUIEIBLHOCTh MPSMBIX,
NEPIEHIUKYJIIPHOCTD MPSIMBIX, YIJIbI MEXAY IPSIMBIMU, IEPIEHAUKYJIISP, HAKIOHHAS, TPOEKIINS.

B noBceHeBHOM KU3HU U IIPU U3YYCHHUH APYTUX IPEIMETOB:

® HCII0JIb30BATh OTHOUIEHMS JUIsl PEIICHUS IPOCTENIINX 3a1a4, BOSHUKAIOLINX B PEAIbHOM KU3HU.

N3mepenus v BbIYMCICHUS

e BbINonHATE U3MEpEHHe JJINH, PACCTOSIHUM, BEJIMUUH YTJIOB, C TIOMOIIBIO HHCTPYMEHTOB I U3MEPEHUH JUIMH U YIJIOB;

e [pUMEHATH (OpMyJbl MEPUMETPa, IUIOMAJM U 00beMa, IUIOAAM MOBEPXHOCTH OTIEJIbHBIX MHOIOI'PAaHHMKOB IPU BBIYHUCICHUSAX, KOTAA BCE
JTaHHBIE UMEIOTCS B YCIIOBHH;

e npuMeHsATh TeopeMy Iludaropa, 6a3oBble TPUTOHOMETPUUYECKHE COOTHOILEHHS Ui BBIYMCICHUS JJIMH, PACCTOSHHM, Iomazed B MPOCTEHIINX
cllyyasx.

B noBceHEBHOM KM3HU U [IPU U3YYEHUH JIPYTHX IPEIMETOB:

® BBIYUCIATH PACCTOSHUS HAa MECTHOCTH B CTaHJAPTHBIX CUTyalMsAX, IUIOLIAJM B HPOCTEHIINX Cly4yasX, NPUMEHATh (HOpMysbl B MPOCTEHIINX
CUTYyallUsX B IOBCETHEBHOM JKHU3HU.

I'eomeTpuueckne nocTpoeHus

e l300pakaTh TUNIOBBIE MJIOCKUE PUTYPBI U (PUTYPHI B IPOCTPAHCTBE OT PYKU U C MOMOIIBIO HHCTPYMEHTOB.

B noBceiHEBHOM )KM3HU U IIPU U3YYEHUH IPYTHX IPEIMETOB:

®  BBINOJHATH IPOCTEHIINE TOCTPOEHUSI HA MECTHOCTH, HEOOXOJUMBIE B PEATIbHOM KU3HU.

I'eomeTpuueckune npeodpazoBaHus

e Crpouts purypy, CHMMETPUUHYIO JaHHOH (UType OTHOCUTEIBHO OCH U TOUKH.

B noBceiHEBHOM )KM3HU U NIPU U3YYEHUH IPYTHX IPEIMETOB:

® pacrno3HaBaTh JIBUKEHUE 0OBEKTOB B OKPYXKAIOIIEM MUPE;

® pacrno3HaBaTb CHMMETPHUUYHBIE (PUTYPBI B OKPYXKAIOLIEM MUPE.

BekTopbl 1 KOOPpAUHATHI HA IVIOCKOCTH

e OnepupoBaTh Ha 0a30BOM YPOBHE MOHITHSIMH BEKTOP, CyMMa BEKTOPOB, MPOM3BEIEHUE BEKTOpA Ha YUCIIO, KOOPAWHATHI HA TUIOCKOCTH;

® ONpeneNsTh NPUOIUKEHHO KOOPAMHATHI TOUKH T10 €€ N300paKeHUI0 Ha KOOPANHATHON MIOCKOCTH.

B noBceHeBHOM )XKU3HU U NTPU U3YYEHHUH IPYTHX MPEIMETOB:

® JCIIOJIB30BATh BEKTOPBI AJIS PELIEHUS MPOCTEUIINX 3a/1a4 HA ONPEEIIEHNE CKOPOCTH OTHOCUTENIBHOTO IBUKEHUS.



HcTropust MaTeMaTUKHU

OnuceiBaTh OT/EIbHBIC BBIIAIOLIUECS PE3YNIbTAThI, IOJIYYEHHBIE B X0/1€ PA3BUTUS MAaTEMATUKU KaK HayKH;
3HaTh IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX ABTOPOB, B CBA3U C OTEYECTBEHHON U BCEMUPHON UCTOPHUEH;
IIOHUMATh POJIb MaTEMAaTHUKU B pa3Butuu Poccuu.

MeToabl MATEMATHKH

BBI6I/IpaTB HO,Z[XOI[HH_[I/Iﬁ H3y‘l€HHBIfI METOJ IJI pCHICHUA N3YYCHHBIX TUIIOB MAaTCMATUYCCKUX 3a1a4;
HpI/IBO,I[I/ITI) IIPpUMEPBLI MAaTEMATUYCCKHUX SaKOHOMepHOCTefI B Oprmammeﬁ ﬂeﬁCTBHTCHBHOCTI/I U IMIPOU3BCACHUAX UCKYCCTBA.

BBIMyCKHUK MOTyYUT BO3MOXXHOCTh HaydUThCs B 8-9 Kiaccax Juist oOecredeHus: BO3MOKHOCTH YCIEIIHOTO MPOJODKEHUsT 00pa3oBaHus Ha 0a30BOM U
yri1yOJI€HHOM YPOBHSX
DJEeMEHTHI TEOPUHM MHOXKECTB U MAaTEMATUYECKOM JIOTUKU

o OHEPMPOSCIH’ZbZ NOHAMUAMU. onpedeﬂeHue, meopema, aKkcuoma, MHox;iHcecmeo, Xxapakmepucmuku MHooascecmed, 3J1€EMERmM MHoOalIcecneda,
nycmoe, KOHeunoe u Oeckoneunoe MHOIHCECNBO, l’lOdMHOJfC'eCWlGO, npuHaOJzeofwocmb, 6KJlIIOY€eHUEe, pABEHCMB0 MHOINCECMEB,
u306pa9fcamb MHOJCEeCmMed U ONMHOULEHUE MHOJCecni8 ¢ NOMOUWIbIO Kpycoe Sﬁﬂepa;

onpedeﬂﬂmb npuHadﬂe:)fmocmb Nlemenma MHOodHcecmaey, 00veouHeHUIo U nepeceveruro Mroatcecme,

3a0a6amvb MHONCECEO C NOMOWBIO nepedUCIEHUA ITIEMEHNO08, CTI06ECHO20 ONUCAHUA,

onepupoeanitb NOHRAMUAMU. 6bICKA3bl6AHUE, UCMUHHOCMb U JIOHCHOCMb B6blCKA3bI6AHUA, Oompuyarue 6blCKa3bl6aHM12, onepayuu Hao
BbICKA3bIGAHUAMU. U, UIU, HE, YCIIOBHblE BbICKA3bI6AHU (MMI’Z]ZZ/IKCIL;MM),'

®  CmMpoumbs 6blCKA3bI6AHUA, OMPUYAHUA BbICKA3bIBAHUIL.

B noBceHEBHOM KU3HU U IPU U3YYEHUU APYTHUX MIPEAMETOB:

cmpoumbs yenouku yMOSClKJZIOLleHMZZ HA OCHO6€ UCNONb306AHUA NPABUT T0CUKU,
UCnob3oedamsvb MHOJCeCcmea, onepayuu ¢ MHoarcecmeamu, ux 2pa(j)uqe01<0e npedcmaeﬂeﬁue 07151 ONUCAHUSL PEWIbHbIX npoyeccos u se6neHul.

Yucaa

Onepupoeamb NOHAMUAMU., MHONCECMBO HAMYPAIbHbIX YUCE], MHOJNCEeCnB0 YEeNblX YUceil, MHOMNCeCmEO payUOHRANTIbHbIX YUuceil, uppayuoralbHoe
qucrno, KGGOPGmelﬁ KOpPEHb, MHOIHCECNBO oelicmeumebHblLx uucei, ceomempuldecKasd unmepnpemayusl HamypajibHblx, yYejblx, payuOHAIbHbIX,
oelcmeumeslbHblLx qucei,

NOHUMAMb U OOBACHAMb CMBICT I’ZOSMZ/;MOHHOZZ 3anucu HamypajlbH0oc0 wucia,

6blNOJIHAMb 6bIYUCIIEHUA, 6 MOM HYUC]Ie C UCNONb306AHUEM NPUEMOE PAUUOHATIbHbIX 8blltl/lCJZ€HulZ,'

6blNOJIHAMb OKpY2/leHUe payuoOHAaJlbHblX Yucei ¢ 3A0AHHOL MOYHOCNbIO,

cpasHusantb payuoOHAIbHble U UPPAYUOHAIbHbLE YUCTIA,

2 o o
BHGCL " fajiee — 3HaTb OPEACICHUC TIOHATHS, YMCETh HNOSACHATH €TI0 CMBICII, YMCTb UCIIOJb30BATh NOHATUC U €0 CBOUCTBA IPU MMPOBEACHUU PACCYKACHUU, NOKA3aTCIILCTB,
peuIcHuur 3aaa4.



®  npedcmasiAmb PayUOHAIbHOE YUCILO 8 8UOe 0eCAMUUHOU Opoou

®  YNOpAO0OUUBAMb YUCAA, 3ANUCAHHbIE 8 8U0e OOLIKHOBEHHOU U 0eCAMUYHOU OpoOU;

e naxooumv HOJ/[ u HOK uucen u ucnonv3osame ux npu peuteHuu 3a0ad.

B noBceiHeBHOM XKU3HU U MIPU U3YYEHUH JIPYTHX MPEIMETOB:

®  NPUMEHAMb NPAGUILA NPUOIUINCEHHBIX BbIYUCTEHUL NPU PeUleHUU NPAKMUYeCKUX 3a0ay U peuleHuu 3a0a4 Opyaux y4eoHvlx npeomemos;

®  GLINONHAMb CPABHEHUE PE3YTbMAMO8 GbIYUCTIEHU NPU PeUleHUU NPAKMUYEeCKUX 3a0ay, 8 MoM YUcie NPUOTUNCEHHBIX 8bIYUCTEHULL,

® CcoCmasnamb U OYeHUBAMb YUCTIO8bLE BbIPANICEHUS NPU PeUleHUY NPAKMUYECKUX 3a0ay U 3a0a4 u3 Opy2ux y4eOHblX npeomemos;

®  3anuUCHIBAMb U OKPY2ISMb YUCTIO8ble 3HAYEHUS PEeATIbHbIX 8EIUYUH C UCNONIb308AHUEM PA3HBIX CUCTNEM USMEPEHUS.

To:xknecTBeHHbIE MPeO0OpPa30BaAHUS

e Onepuposamv NOHAMUAMU CIENEHU C HAMYPATbHbIM NOKA3amenem, CmeneHu ¢ YeavblM OmpuyamenbHulM NoOKa3amenem,

®  BLINOIHAMb NPEOOPAZOBAHUSL YENbIX BbIPANCEHUN. OeUCMBUs ¢ OOHOUNEHAMU (CTOMHCeHUe, BbIYUMAaHUe, YMHONCEHUE), OeliCmEUsl ¢ MHO2OYIeHAMU
(cnooicenue, gpluumanue, YMHOMNCeHUe),

®  GLINOJHAMbL PA3NONCEHUE MHO20YIEHO8 HA MHONCUMENU OOHUM U3 CNOCOD08. GblHeceHue 3a CKOOKY, SpYNNUpOsKd, UCHONb308aHUe HOpMYI
COKPAUIEHHO20 YMHOIICEHUS,

®  guldenamyb K8aopam CyMMbl U pA3HOCMU OOHOUIeHO8,

®  PAck1aovl8amv HA MHONCUMENU KBAOPAMHbIUL MPexuaeH,

®  BLINOJIHAMb NPEoOPA30BAHUS BLIPANCEHUL, COOEPAHCAUWUX CMENeHU C YeblMU OMPUYAMETbHbIMU NOKA3AMENIMU, Nepexooums om 3anucu 6 guoe
cmenenu ¢ yeavlmM OmpuyamenbHbiM noKazamenem K 3anucu 8 guoe opoou,

®  GLINOIHAMb NPeoOPa308anHuss OPOOHO-PAYUOHAILHBIX BbIPANCEHUL: COKpawjeHue oOpobel, npugedenue aneeopauieckux opobet Kk obuemy
SHAMeHamento, ClOJNdCeHUue, YMHOMCeHue, OelleHue aneebpaudeckux opoobet, 6036edeHue aneebpaudeckoi 0pobu 6 HAMypaibHylO U Yeiyio
OMpuUYaAMenbHy0 CIMeneHb,

®  GLINONIHAMb NPEoOPA308AHUS BLIPANCEHUL, COOEPHCAUUX KBAOPAMHbIE KOPHU,

®  gblOeNAMb K8AOPAM CYMMbL UNU PAZHOCMU O8YUIIEHA 8 BbIPANCEHUSIX, COOEPHCAUUX KBAOPAMHbLE KOPHU,

®  GLINONIHAMb NPEoOPA308AHUS BLIPANCEHUL, COOEPHCAUSUX MOOYTb.

B moBceTHEBHOM KH3HU | ITPU U3yYSHUH JIPYTUX MTPESIMETOB:

®  GLINONIHAMb NPEodPA308aAHUA U OCUCMBUSL C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPIMHOM 8UOe;

®  GLINOJHAMb NPEoOPA308aAHUS ANEOPAUYECKUX 8bIPANCEHUL NPU PeuleHUU 3a0ay OpYeux y4eOHbIX npeomemos.

YpaBHeHUs] U HEPABEHCTBA

o Onepuposamsb NOHAMUAMU: YPABHEHUE, HEPABEHCME0, KOPEHb YPAGHEHUs, peuleHue HepaseHCmed, PpAGHOCUNbHbIE YPAGHEHUs, 00a1acmy
onpeodenenus ypaeHeHus (HepaseHcmea, CUcmemsl YPasHeHUull Ul HepageHCcms),

® pewiams TUHElHblE YPABHEHUS U YPABHEHUS, C80OUMbLE K NTUHEIHbIM C NOMOUBIO MOHCOECBEHHBIX NPE0OPA308aAHU;

® pewams K8aOpamHule ypasHeHUs U YPAGHEHUsl, CBOOUMbIE K K8AOPAMHBIM C HOMOUBIO MOACOECMBEHHbIX NPeoopa3068aHUlL
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peuiams OpoOHO-IUHElIHble YDAGHEHUS,

pewams npocmeliuiue UppayUOHALbHbLE YPAGHeHUs 6uda F(x)= a, V/f (X) N \/g (X) ;

n
pewamp ypasnenus éuoa X =a;
peuiams ypagHeHUus cnocoO0M pasiloNHCeHUsi Ha MHOMCUMENU U 3aMeHbl NePeMeHHOU,
UCNONIBb3068aMb MEMOO UHMEPBANO08 OJisl peUuleHUsl YeablX U OPOOHO-PAYUOHATILHBIX HEPABEHCME,
peuiams UHeliHble YPAGHEeHUs U HepABeHCMBA C Napamempamu,
peulams HecCloNHCHbLE K8aAOPAmHble YPAGHEHUS C NAPAMEMPOM,
peuiams HeCl0NHCHbLE CUCEMbl TUHEIHbIX YPAGHEHULL C Napamempamu,
peuiams HeCl0HCHbLE YPAGHEHUS 8 YELbIX YUCTIAX.

B noBceHeBHOM KU3HU U IPU U3YYEHUU APYTHUX IIPEAMETOB:

COCMaensme U peuwlams JUHelHble U K8AOPamHble YPAGHEHUs, YPABHEHUS, K HUM C800SUecs, CUCMeMbl IUHEUHbIX YPAGHEHUll, HepaseHCme npu
peuenuu 3a0a4 Opyaux yueOHvlX npeomemos,

BbINONHAMb OYEHKY NPAasOOn0000uUs. pe3yibmamos, NOAV4AeMblX HpU peuleHuu JUHEUHbIX U K8AOPAMHbLIX YPAGHEHUNl U CUCMeM JUHEUHbIX
VPasHeHUll U HEPABeHCME NPU PeueHUU 3a0ay Opyeux yueOHbIX npeoMemos;

8bLIOUPAMb COOMBEMCMEYIOWUE VPABHEHUS, HEPABEHCMEA UIU UX CUCMEMbl Ol COCMAGIEHUS MAMeMAmu4ecKol Mooenu 3a0aHHOU PeaibHOll
cumyayuuy uiu nPUKIAOHOU 3a0ayul;

yMemb UHMEPNPemupo8ams NOJAY4eHHbIl NPU peuleHUuu YPaeHe s, HepageHCmed Uil CUCIeMbl Pe3yibmam 6 KOHMeKCme 3a0aHHOU PedabHOl
cumyayuu uiy NPUKIAOHOU 3a0ayll.

DOyHKIUH

Onepuposamsb noHAMUAMU: QYHKYUOHAIbHAS 3A8UCUMOCTb, (YHKYUSA, 2pa@urk yHKyuu, cnocodwl 3a0anusi OYHKYuu, apeymenm u 3HadeHue
@yHKyuU, 0b61acmb onpedesienuss U MHONCECME0 3HAYeHUU PYHKYUU, HYIU QYHKYUU, NPOMENCYMKU 3HAKONOCIOSAHCIMEA, MOHOMOHHOCIb (QYHKYUU,
YemHOCMb/HeuemHoCmyb QYHKYUU,
k

—a+——
cmpoumo epaghuKu TUHEHOU, K8aOpamudHou QyHKYuil, 00pamHol nponopYUOHAIbLHOCMU, QYHKYUU 8UOA: X+b y= \/;, y= %/;, y=[x ;
Ha npumepe KEAOPAMUYHOU (OYHKYUU, UCNOIb306amb npeobpaszosanus epaguka Gynxkyuu Y=f(X) ons nocmpoenus epaguxos Gynxyuil
y = af (kx+b)+c;
COCMABIsAmb YPAGHEeHUs NPAMOU NO 3A0AHHBIM YCI0GUSAM: NPOXOOsuell uepe3 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NpoXoosuell uepes
OaHHYI0 MOYKY U NAPANNENbHOU OAHHOU NPAMOI,
ucciedosams QyHKYUI no ee 2papuxy;
HAXo0Uums MHOMCECMB0 3HAYEHUT, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMU K8AOPAMUYHOU (YHKYUU,
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onepuposams NOHAMUAMU. NOCIE008AMENbHOCND, ApUpMemuieckas npocpeccuss, 2eo0MempuUyecKas npoepeccusl,;
peulams 3a0ayi Ha ApUGMemuUecKyro U 2eoOMempuyecKyro npospeccuro.

B noBceHeBHOM XKU3HU U NIPU U3YYEHUH JIPYTUX MPEIMETOB:

UNTIOCIPUPOBAMb C NOMOWBIO 2PAPUKA PeanbHYI0 3A8UCUMOCTNb UU NPOYECC NO UX XAPAKIMEPUCIUKAM,
UCNOIL306AMb CEOUCMEA U 2PAPUK KEAOPAMUYHOU YHKYUU NPU PEUEeHUU 3A0ay U3 OPY2UX Y4eOHbIX NPeOMemos.

TekcToBbIE 3a1a4H

Pewamv npocmoie u crosicHvle 3a0auu pazuvblx munos, a maxice 3a0a4u NOSbIUEHHOU MPYOHOCU,

UCNOIL3068AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOEU MEKCMO8 CJLOACHLIX 3a0ay OJisk HOCMPOEHUsL NOUCKOBOL CXeMbl U PeuleHUs 3a0ay,

paiuuams Mooeib meKcma u Mooeilb peuweHus 3a0adu, KOHCmMpYuposams K 0OHOU MOOeIU PeuleHUsi HECOHCHOU 3a0ayu pa3Hble MOOeIU MeKcma
3a0avu;

3HamMb U NPUMEHAMb 00a cNOcoba noucka peutenus 3a0ay (om mpedosanusl K yCI08U0 U Om YCI08Usl K Mpebo8aHu0),

MOOENUPOo8amMb PACCyHCOeHUsl NPU NOUCKe PeUuleHUsl 3a0ay ¢ NOMOWbIO 2pagh-cxemol,

8b10€/IAMb IMANbL PEULEHUSL 3A0aAUlU U COOEPACAHUE KAAHCO020 dIMANd,

yMems 8blOUPAmMb ONMUMATbHBIL MEMOO0 pPeuleHUs: 3a0auu U 0CO3HABAMb 6blOOP Memood, PAcCMAmpusams pAa3iuyHvle Memoodbl, HAX0OUMb
PasHvle peuleHust 3a0ayu, eci 603MONCHO,

AHATU3UPOBANL 3aMPYOHEHUsL NPU PEUeHUU 3a0aY,

BLINONHAMb PA3IUUHbIE NPEOOPA308AHUSL NPEONONCEHHOU 3A0aAUU, KOHCIMPYUPOBAMb HOBble 3a0ayl U3 OAHHOL, 8 MOM Yucie 0opamuble;
UHMEPNPEMUPOBAMb GbIUUCIUMENbHBLE PE3YILbIMAMbL 8 3A0aue, UCCIe008amb NOJYUEHHOe peuleHue 3a0ayil;

AHATU3UPOBAML BCEBOZMOIICHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUsL 08YX 00BEKMO8 U U3MEHEeHUe UX XAPAKMmepucmux npu COMeCmHOM
08UdICEHUU (CKOpOCMb, 8pEMSl, PACCMOsHUE) NPU pPeueHuu 3a0a4 Ha O08UICEHUE 08YX 00bEeKmMOo8 KAK 6 OOHOM, MAK U 6 NPOMUBONOJIONCHLIX
HAanpasieHusx;

UCCe008aMb BCEBO3MOIICHBLE CUMYAYUU NPU PEULeHUU 3A0aY HA 08UICEHUE N0 PeKe, PACCMAMPUEAms PA3Hble CUCMEMbl OMCYema,

peulams pasHooOpaszHvle 3a0ayll «Ha Yacmuy,

pewams u 060CHOBbIBANMb CB0E PeeHUe 3a0ay (8bI0EIAMb MAMEMAMUYECKYH0 OCHO8Y) HA HAXO0JCOeHUe YACMmU YUCId U YUCLA NO €20 YACMU HA
O0CHOBE KOHKPEMHO20 CMbICAA OpOOU;

0CcOo3Hasameb U 0OBACHAMb UOCHMUYHOCMb 3A0AY PA3HBIX MUNOS, CEA3bIBAIWUX MPU GeIUYUHbL (HA pabomy, HA NOKYNKU, HA O8UJCEHUe),
BbLOCIAMb IMU BENUUUHBL U OMHOUWEHUSL MENHCOY HUMU, NPUMEHSMb UX NPU peuleHuu 3a0ai, KOHCMpyupoeams cobCmeeHubie 3a0ay YKA3AHHbIX
Munos;

871a0emb OCHOBHLIMU MEMOOAMU PeuleHUs 3a0ay Ha CMeCU, CNIA8bl, KOHYESHMPayuu,

pewams 3a0ayu Ha NPOYEHMbl, 8 MOM YUCTe, CLONHCHbIE NPOYEHMbL ¢ 0DOCHOBAHUEM, UCNONb3Y5 PA3HbBIE CHOCOObI;

pewams jo2udecKue 3a0ayu pasHvlMu CROcobamu, 8 mom yucie, ¢ 08yMs OJ10KAMU U ¢ mpems 610KAMU OGHHBIX C NOMOWbIO MAOIUY,

pewams 3a0ayu no KOMOUHAMOPUKe U Meopull 6epOIMHOCMEL HA OCHO8E UCNONIb308AHUS U3YUEHHBIX MEMO008 U 000CHOBbIBAMb peuleHue;
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PEULAMb HECIOIHCHbIE 3a0a4u no Mamemamu4ecko cmamucmuke,

0811a0emb OCHOBHBIMU MEMOOAMU DeUleHUsl CIOHCEMHbIX 3a0ay. apugmemuyeckuti, ancedpaudeckuti, nepebop 6apuanmos, 2eoMempuyecKul,
epagureckutl, NPUMEeHAMbd UX 8 HOBbIX NO CPABHEHUIO C U3YYEHHbIMU CUMYAYUSIX.

B noBceHEBHOM KU3HU U NIPU U3YYEHUU APYTHUX IIPEAMETOB:

gbl0eNAiMb NpU peuleHuy 3a0ad Xapakmepucmuku paccmMampusaemou 6 3adaue Cumyayuu, OmiuyHvle Om peaibHulX (me, Om KOmopwvlx
abcmpazuposanucs), KOHCmMpYyupo8ams HOGble CUMYAYUU C Y4emoM dIMUX XapaKkmepucmuk, 8 YdCmHOCMU, NpU peuleHuu 3a0ay Ha KOHYeHmpayuu,
VUumvleams NIOMHOCHb GeUlecmea,

peulams U KOHCMPYUpo8ams 3a0a4u HA OCHOBE DACCMOMPEHUS PeanlbHblX CUMYayuti, 8 KOMOPbIX He mpedyemcs MOUHblU BblYUCIUMETbHbIU
pe3ynioman,

peuiams 3a0ay4u Ha 08UNCEHUE NO peKe, PACCMAMPUBAsL PA3HBIE CUCEMbL OMCYemd.

I'eomeTrpuueckue purypsoi

Onepuposams NOHAMUAMU 2e0MEMPUYECKUX DUsyp;

U361€Kamsb, UHMEPNPEMUPO8ams U NPeodoPaz08bl8ams UHGHOPMAYUIO O 2eOMeMPUYECKUX ueypax, NpeoCmasieHHYI0 Ha Yepmedtcax,
NPUMEHAMb 2eoMempuiecKue Gaxkmol 0Jis peuleHus 3a0a4, 8 MmoM Yucie, npeonoaazauux HeCKOIbKO Wa208 peuenusl,;
Gopmynuposams 6 NPOCMeUWUX CIy4asx C80UCMEd U NPUSHAKU ueyp;

00KA3bI8AMb 2€0MEMPUYECKUE YMBEEPIHCOCHU,

gnademsv CmaHOapmHol Kiaccuguxayuel n1oCKux ueyp (mpeyeoibHuKos u 4emvlpexyeoibHUKos).

B noBceHEBHOM KU3HU U IPU U3YYEHUU APYTHUX IIPEAMETOB:

UCNONIL308AMb CBOUCMEA ceomenmpudecKkux qbueyp ons PEWERUA 3a0ay npakmu4ecKkozco xapakmepa u 3a0a4 U3 CMENCHBIX ducuunﬂuH.

OTHolIeHUuA

Onepupoeéams nousmuaMu: paseHcmeo Quayp, pasHvie Gueypbvl, pageHCmeo Mmpey2oibHUKOS8, NAPALlebHOCMb NPAMbIX, NEPHEeHOUKYIAPHOCTb
NPAMBLX, VeJibl MeAHCOY NPAMBIMU, NEPREHOUKYIAD, HAKIOHHAS, NPpoeKyus, nooodue gueyp, nooodusie hucypol, N0O0OHbIE MPEY2OTbHUKU,
npumenams meopemy Daneca u meopemy o NPONOPYUOHANLHBIX OMPEIKAX NPU PeuleHUuU 3a0al;

Xapakmepusoeams 63aUMHOE PACNONONCEHUE NPAMOU U OKPYHCHOCIU, 08YX OKPYHCHOCEI.

B noBceHEBHOM KU3HU U IPU U3YYEHUU APYTHX IIPEAMETOB:

UCNONIL306AMb OMHOUIEHUSA OIS PpPeULeHUA 3a()aq, BO3HUKAIOWUX epeajszozZ HCU3HU.

I/I3MepeHI/Iﬂ U BBIYUCJICHUA

Onepuposams npedcmasieHusamMu o O1uHe, niowaou, ooveme kak seauvunamu. Ipumensmo meopemy Ilugpacopa, popmynsl nnowaou, oovema npu
PeWweHUU MHO2OUA208bIX 3a0ay, 8 KOMOPbIX He 6ce OaHHble NpeoCmasienvl s6HO, d mpebdyIom 6blYUCIeHUll, Onepuposams 6oiee WUPOKUM
KOIU4ecmeom @opmyn OIuHbl, NIOWAOU, 00beMa, BbIYUCTAMb XAPAKMEPUCTNIUKU KOMOUHayull @ueyp (OKpysicHOCmel U MHO20Y201bHUKOS)
BLIUUCTIAMb PACCOSAHUSL MEHCOY ucypamu, NPUMEHImMb MpueoHoMempuiecKue Gopmyisl OJist 6bIYUCTIEHUN 8 DOJIee CLONCHBIX CLYUAsX, NPOBOOUMb
8bIUUCTIEHUS HA OCHOBE PABHOBEIUKOCTNU U PABHOCOCMABNIEHHOCMU
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®  1POBOOUMDb NPOCTIbLE BLIYUCLEHUS HA 0ObEMHBIX Menax,

*  opmyruposams 3a0auu Ha BbIYUCTEHUE ONIUH, NIOWAOEU U 00BLEMOB U Peuamb UXx.

B noBceiHEBHOI JKU3HU M TTPU U3YYCHHUH JAPYTUX PEIMETOB:

®  1POBOOUMD BLIYUCTICHUS HA MECIHOCIU,

®  npUMeHAMb HOPMYIbL NPU BLIYUCTEHUSX 8 CMENHCHBIX YUEOHBIX NPeOMemax, 8 OKpyxicarowell 0eticmeumenbHOCmu.

I'eomeTpuyecKkHne MOCTPOEHUSI

o /300pasicamv ceomempuueckue hueypobl N0 MeKCmo8oMy U CUMBOTbHOMY ONUCAHUIO,

®  CB0DOOHO ONEPUPOBAMb YEPMENCHBIMU UHCIIPYMEHMAMU 8 HECILONCHBIX CYUASX,

®  GLINOAHAMbL NOCMPOEHUS. MPEY2ONbHUKOS, NPUMEHAMb OMmOoeNbHble Memoobl NOCMPOEHUN YUPKYIeM U JUHEUKOU U Nposooums npocmeuuiue
UCCe008AHUsL YUCTIA PeUleHUl;

®  u300padicamv Munosvle NIOCKue ueypsl U 00vEeMHbBIE MeLd ¢ NOMOWbIO NPOCMENUUX KOMNBIOMEPHBIX UHCIMPYMEHMOB.

B noBceIHEBHOI JKU3HU U TTPU U3YYCHHUH JAPYTUX PEIMETOB:

®  BLINOAHAMb NPOCMeUUe NOCMPOEHUSI HA MECHHOCTU, HEOOX0OUMbLE 8 PEAlbHOU IHCUSHU,

®  OYeHUBAMb PA3MepPbl PeasbHbIX 00BEKMO8 OKPYHCAIOUe20 MUpa.

IIpeoGpazoBanusn

o  Onepuposamb NOHAMUEM OBUNCEHU U NPEoOPA308aHUS NOO0OUs, G1A0emb NPUEMAM NOCMPOEHUs Queyp € UCNOIb30BAHUEM OBUNCEHUL U
npeobpazosanuti no0obus, NPUMEHSMb NOJYYEHHble 3HAHUSL U ONbIM NOCMPOCHUU 6 CMEJCHbIX NPeOMemax U 6 pealbHblX CUMYayusx
OKpYdHcalouje2o mupa,

® cmpoums Gueypy, NOOOOHYIO OAHHOU, NOIBL30BAMBCS CBOUCEAMU NOOOOUS 0151 0OOCHOBAHUSA CBOUCME huzyp,

®  NPUMEHAMb CBOUCMBA OBUNCEHULL 015 NPOBEOEHUS NPOCMEUWUX 0O0CHOBAHUL CBOUCME uzyp.

B noBceiHEBHO# KU3HU U TTPU U3YUCHHUH JAPYTUX PEIMETOB:

®  NPUMEHSIMb CEOUCEA OBUICEHULL U NPUMEHIMb NO000Ue OJ11 ROCMPOEHUL U GbIYUCTEHUL.

BekTopbl 1 KOOPIMHATHI HA IJIOCKOCTH

e Onepuposameb NOHAMUAMU BEKMOpP, CYMMA, PA3HOCMb BEKMOPO8, NPOU3EeOeHUe B6eKMopa HA YUCLO, Y20l MeHcOy BeKMopamu, CKAISAPHOe
npoussedeHue 6eKmopos, KOOpOUHAMbl Ha NIOCKOCIU, KOOPOUHAMbL 6eKMOPA;

®  GLINOIHAMb OCUCMBUsL HAO 8eKMOPaMU (CNOJCEHUE, BLIYUMAHUE, YMHONCEHUe HA HUCTO), BbIYUCTAMb CKATAPHOE NPOU3sedeHue, onpeoeisims 6
NPOCMEUUX CLYHASIX Y20l MeNCOY 6eKMOPAMU, GINOTIHAMb PAZLONCEHUE 8eKMOPA HA COCMABIAIOUUE, NPUMEHAMb NOJIYYeHHble 3HAHUS 8 (husuKe,
NOAb306AMbCA POPMYIOU BIMUCTEHUS PACCMOAHUL MeHCOY MOUKAMU NO UBECHHbLIM KOOPOUHAMAM, UCNONIb308AMb YPAGHEHUs Queyp O
peuterus 3a0au;

®  NPUMEHAMb BEKMOPbL U KOOPOUHAMDbL OJisl PEULEHUsL 2e0OMEMPULECKUX 3a0ad HA GbIYUCTeHUe OJIUH, Yel08.

B noBceHEBHO# KU3HU | TP U3YUCHHUH APYTUX MIPEIMETOB:

®  UCNONBL308AMb NOHAMUSL 8EKMOPO8 U KOOPOUHAM O] peuleHus 3a0a4 no Qusuxe, 2eoepagpuu u Opyeum y4eOHviM npeomMeman.
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HcTropust MaTeMaTUKHU
o Xapaxmepuzosamo 6K1A0 8bIOAIOWUXC MAMEMATNUKOE 8 PA3GUMUE MAMEeMAMUKU U UHbIX HAYYHbIX 001acmell;
®  NOHUMAMb Poab Mamemamuxu 6 pazsumuu Poccuu.
MeToabl MATEMATHKH
o Ucnonw3ys uzyuennvle Memoobl, NPo8oOUns 0OKA3AMeNbCHEO0, GbINOIHAMb ONPOBEPIHCEHUE;,
®  guLIOUPamb U3yHeHHble MemoObl U UX KOMOUHAYUU 05l PeUleHUss MAmeMamuyeckux 3a0au,
®  UCNONBL308AMb MAMEMAMUYecKue 3HAHUs OJis1 ONUCAHUSL 3AKOHOMEPHOCMEN 8 OKPYIcarowel 0elcmeumeibHOCMU U NPOU3EEOCHUSIX UCKYCCMEd,
®  npuMeHsImb nPoCmeriuue NPOSPAMMHbBLE CPEOCMEA U IJLEKMPOHHO-KOMMYHUKAYUOHHbIE CUCTIEeMbl NPU PEUeHUU MAMEMAMU4ecKux 3a0au.
BBITyCKHHK TIOTyYUT BO3MOKHOCTh HAyYUTHCS B 8-9 Kitaccax JUIsl YCIENIHOTO MPOAOHKEHUS 00pa30BaHus Ha YriyOJIeHHOM YPOBHE
DJleMeHTbI TEOPHMH MHOKECTB U MATEMATHYECKOM JIOTUKH
e (CBobOomHO onepHpOBaTb3 MOHSTUSMHA: MHOXKECTBO, XapaKTEPUCTUKH MHOXECTBA, JJICMECHT MHOXKECTBA, ITyCTOE, KOHEYHOE H
OCCKOHEYHOE MHOXKECTBO, IIOAMHOXECTBO, IPUHAIICKHOCTD, BKIIFOUECHUE, PABEHCTBO MHOXKECTB, CIIOCOOHI 33JaHIE MHOYKECTBA;
® 3a/1aBaTh MHOXKECTBA Pa3HBIMU CIIOCOOAMH;
® [POBEPATH BHINOJHCHHE XapaKTEPUCTUIESCKOIO CBOMCTBA MHOXKECTBA;
e CBOOOJHO OMEPUPOBATH MOHATHSAMHU: BBICKA3bIBAHME, HCTHHHOCTh M JIOKHOCTH BBICKA3bIBAHHS, CIIOXHBIC M IIPOCThIC BHICKA3bIBAHMS,

OTPHIIAHUE BBICKA3bIBAaHUI; UICTUHHOCTh U JIOXKHOCTb YTBEPXKJEHUS U €ro OTPHUIIAHUs, ONEepalliy HaJ BBICKA3bIBAHUSAMU: U, WM, HE;
YCIIOBHBIE BBICKA3bIBaHUS (MMIUIMKALIUN);
® CTPOMTH BHICKA3bIBAaHUS C UCIIOJIb30BAHUEM 3aKOHOB alreOpbl BbICKAa3bIBAaHHIM.
B noBceHeBHOM KU3HU U IPU U3YYCHHUU APYTUX IPEIMETOB:
® CTPOUTH PACCYKIEHHUS HAa OCHOBE HCIOJIb30BAHUS MTPaBUII JIOTHKU;
® UCMOJb30BaTh MHOXKECTBA, ONEPALMU C MHOXECTBaMH, UX IpadUuecKoe NpeACTaBICHUE JUIsl OMHUCAHUS PeajbHBIX MPOLECCOB U SIBICHUM, TpU
pelIeHNH 3aa4 APYrHX Y4eOHBIX MPEIMETOB.
Yucna
e (CB00OAHO OIEPUPOBaTh MOHATHAMM: HATYpaJbHOE YHCIO, MHOXKECTBO HATYpaJbHBIX YHCEN, ILEJ0€ YHMCIO, MHOXKECTBO LEJNbIX YHCE,
OOBIKHOBEHHAs 1p00b, IeCATUYHAS IPO0b, CMELIAHHOE YUCIIO, PALIMOHAIBHOE YMCIIO, MHOXKECTBO PAIllMOHAIBHBIX YHCEIN, HPPAL[MOHAIIBHOE YHUCIIO,
KOpPEHb CTENEHU N, AEWCTBUTEIBHOE YHMCIO, MHOXXECTBO JEWCTBUTEIbHBIX YHCEN, T'€OMETpUYECKas HHTEpPIpEeTalMsl HaTypalbHbIX, LEJIbIX,
palOHAIbHBIX, JEHCTBUTEIBHBIX YHCET;
® [IOHUMAaTh U OOBACHATH PA3HUILY MEXKY MO3ULMOHHON U HETIO3ULIMOHHON CUCTEMaMU 3alUCH YHCET;
® [IepPEeBOJUTH YHCIIA U3 OJHOW CUCTEMBI 3aMUCHU (CUCTEMBI CUUCIIEHUS) B IPYTYIO;

3 o
3,HGCL " fajee — 3HaTh OIPEACICHUC [TIOHATHS, 3HATh U YMETb 10Ka3bIBATHL CBOMCTBA (HpI/IBHaKI/I, €CJIM OHHA GCTL) TOHATUS, XapaKTECPHU30BAThL CBA3U C APYT'UMHU NOHATUAMMU,
MpeACTaBJIAsA OJHO NOHATUC KAK YaCTh LEJIOCTHOTI'O KOMIUICKCA, UCIIOJIb30BATh NOHATUC U €TI0 CBOICTBa Ipu MpOBEACHUU paccyxczerHﬁ, J0Ka3aTeJIbCTB, pCIICHNH 3a1a4.

15



JIOKa3bIBaTh M UCMOJIb30BATh MPU3HAKK ACIUMOCTH Ha 2, 4, 8, 5, 3, 6,9, 10, 11 cyMMbl U TpOU3BEACHUS YUCET TIPU BBIMIOJHEHUN BBIYMCICHUN U
pelIeHuY 3a/1a4;

BBITIOJIHSTH OKPYTJICHHE PAllMOHAIBHBIX U UPPALMOHATBHBIX YHCEII C 33JJTaHHON TOUHOCTHIO;

CpaBHHBATH JICHCTBUTEIILHBIC YUCIIA PA3HBIMU CIIOCOOAMH;

YIOPSAOYMBATh YHCTIA, 3aIMCAHHBIE B BUJE OOBIKHOBEHHOW W JCCATHUYHOW JPOOM, YMCIIA, 3alMCAHHBIC C WCIOJIb30BAHUEM apH(PMETHUECKOTO
KBaJIPATHOT'O KOPHsI, KOPHEH cTeneH: OobIe 2;

Haxoauth HOJI u HOK umcen pa3HbIMu crioco0aMu 1 UCITOJIB30BATh WX MPHU PEIICHUH 3a7a4;

BBITIOJIHATH BBIYUCIICHUS U TPE0oOpa30BaHMS BBIPAKEHUN, COIEPIKAIUX JICHCTBUTEIbHBIE YHCIIa, B TOM YHCIIE KOPHU HATypaIbHBIX CTEIICHEH.

B noBceHEBHOM KU3HU U NIPU U3YYEHUU APYTHUX IIPEAMETOB:

BBIIOJIHATE U OOBSICHATH PE3yiabTaThl CPAaBHCHUA PE3YJIbTATOB BBIUMCIICHHI IIpu pCHICHUHN MPAKTHYCCKUX 3ada4d4, B TOM YHCIIC HpI/I6J'H/I)K€HHI)IX
BBILII/ICJ'ICHI/II‘/'I, HCIIOJIb3YA pa3HbIC CII0COOBI CpaBHeHI/Iﬁ;

3alMCbIBaTh, CPABHUBATDL, OKPYTJIATH YUCJIOBBLIC JaHHBIC PCAJIbHBIX BEJIMYHUH C UCIIOJIB30BAHUCM pPa3HbIX CUCTEM U3MCPCHUAA,

COCTAaBJISITb U OICHHUBATH pa3HbIMU cIroco0aMu YUCIOBEIC BBIPAXKCHUSA IIPU PCIICHUHU IMMPAKTUYCCKUX 3ada4 U 3aJla4 U3 JPYrux y‘ICGHHX npeamMcEToOB.

ToxnecTrBeHHbIE IPe0Opa30BaHUA

CB000/1HO OnIepUpPOBATh MOHATUSMH CTEIIEHHU C LIEIBIM U JPOOHBIM IIOKA3aTeIeM;

BBINOJIHATH JI0Ka3aTeIbCTBO CBOMCTB CTENEHHU C LIEIBIMU U APOOHBIMU ITOKA3aTEINSAMHU;

OIIEpUPOBATh IOHATUSAMHU «OJHOYJIEH», «MHOTOWIEH», «MHOTOWIEH C OJHOM INEPEMEHHOW», «MHOIOWIEH C HECKOJIBKUMHU I1EPEMEHHBIMUY,
KO3 PHUIIMEHTH MHOTOYJICHA, «CTAHJAPTHAS 3alUCh MHOTOYJICHAY, CTETIEHb OJJHOWICHA U MHOTOYJICHA;

CBOOOJTHO BJIaJETh IpUEMaMHU IIpeoOpa3oBaHus LEIbIX U APOOHO-PALMOHATBHBIX BBIPAKEHUIA;

BBINOJIHATH Pa3I0kKEeHNE MHOTOUJICHOB HA MHOKUTEN pa3HbIMU CIIOCO0aMH, C UCIOJIb30BAHNEM KOMOMHALIMI pa3IMYHbIX IPUEMOB;

UCMOJb30BaTh TeopeMy Buera u Teopemy, oOpaTHyto Teopeme Bueta, s morcka KOpHE# KBaJpaTHOTO TpexwieHa U JUIsd pelleHus 3a]ad, B TOM
YHCIIE 3a/1a4 ¢ TapaMeTPaMH Ha OCHOBE KBAJPAaTHOIO TPEXUJICHA;

BBIITOJIHATH JIEJIECHNE MHOTOWIEHA HA MHOTOYJIEH C OCTaTKOM;

JIOKa3bIBaTh CBOMCTBA KBAIPATHBIX KOPHEN U KOPHEW CTEIEHH N;

BBITIOJHATH peo0pa3oBaHus BhIPAXKEHUN, COJEpKAIMX KBaJlpaTHbIE KOPHU, KOPHU CTEIIEHU N,

CBOOO/THO ONIEPUPOBATH MOHATHIMHU «TOKIECTBOY, KTOMKIECTBO HA MHOXKECTBE, «TOXKAECTBEHHOE NPeoOpa3oBaHHEy;

Sk = ok
BBITIOJIHATH Pa3IMYHbIE PEOOPA30OBAHKS BHIPAKEHHH, COMEPIKALIUX MOI[yJ'II/I.( * ) *

B noBcegHeBHOI KH3HU U IIpU U3YUCHUH APYTUX MPECAMCTOB:

BBITNIOJHATH NpeoOpa3oBaHus U JEHCTBUS C OyKBEHHBIMH BBIPAKEHUSMU, YUCIOBbIE KO3(PPHUIIMEHTHI KOTOPHIX 3allMCaHbl B CTAHAAPTHOM BHJIE;
BBITNIOJHATH Mpeo0pa3zoBaHus pallMOHATBHBIX BRIPAXKEHUN MTPU PEIICHUH 3a]1a4 APYTUX YUEOHBIX MTPEIMETOB;
BBITIOJHATH MPOBEPKY MPaBA0N0 100U GU3MUECKUX U XUMUYECKHX (POPMYJI HA OCHOBE CPAaBHEHUS Pa3MEPHOCTEH U BaJIEHTHOCTEH.
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YpaBHeHNsI M HEPABEHCTBA

..w....

CB000/IHO OTIEpHPOBATH MOHATUAMU: YpaBHEHHE, HEPABEHCTBO, PABHOCUIILHBIC YPAaBHEHHS U HEPABEHCTBA, yPaBHEHUE, SBIISIOICECS CIECICTBHEM
JPYroro ypaBHEHHs, ypaBHEHHUs, PABHOCHIIbHBIE HA MHOKECTBE, PABHOCHIIbHBIC IIPEOOpa30BaHMsl ypaBHEHUI;

pelaTh pa3Hble BHJbl YPAaBHEHUH W HEPAaBEHCTB M UX CHCTEM, B TOM YHCIE HEKOTOpble ypaBHeHUs 3 U 4 creneHel, JpoOHO-palMOHaANbHbIE U
UPPAaLMOHAIILHBIE;

3HaTh TeOpeMy Buera 11 ypaBHEHUN CTENEHHU BbILIE BTOPOH;

IIOHUMATh CMBICII TEOPEM O PABHOCWIIBHBIX U HEPABHOCUJIBHBIX NPE00pa30BaHUsIX YPAaBHEHUH U YMETh UX JOKa3bIBaTh;

BJIJICTh Pa3HBIMU METOJIaMH PEIICHHs YpaBHEHH, HEPAaBEHCTB U X CHCTEM, YMETh BBIOMpPATh METO/I pEIICHUsI 1 000CHOBBIBATH CBOM BBHIOOD;
UCTOJIB30BATh METOJ WHTEPBAJIOB JJIS PEIICHUS HEPAaBEHCTB, B TOM YHCIE JIPOOHO-PAMOHAIBHBIX M BKJIIOYAIOLINX B ceOs MppanroHaIbHbIC
BBIPAKCHUS;

pemarp anredpanyecKue ypaBHEHHs 1 HEPABEHCTBA U MX CHCTEMBI C ITapaMeTpaMy ajareOpandeckuM U rpa)uaeckuM MEeTO/1aMu;

BJIAZIETh PA3HBIMU METOJIAMH JI0KA3aTEJIbCTBA HEPABEHCTB;

penaTh ypaBHEHHMs B LIEJIBIX YHACIIAX;

n300pakaTh MHOXKECTBA Ha TIOCKOCTH, 3371aBaeMbIe YPaBHEHUSIMH, HEPABEHCTBAMH U X CHCTEMaMH.

HOBCCHHGBHOﬁ JKU3HHU U TP U3YUYCHUU APYTHUX NPCAMETOB:

COCTaBJIATh U pElIaTh ypaBHEHUs, HEPABEHCTBA, MX CUCTEMbI IIPU PEIICHUH 33/1a4 APYTUX YUEOHBIX IPEIMETOB;

BBITIOJHATH OLICHKY MPaBIONOA00US PE3yIbTaTOB, MOTYYaeMbIX IMPU PEIICHUH PA3IUYHBIX YPaBHEHHI, HEPABEHCTB U MX CHUCTEM IPH PEUICHUH
3a/1a4 APYyrux y4eOHBIX MPEIMETOB;

COCTaBJISITh U pellaTh YpaBHEHUS U HEPABEHCTBA C MapaMeTpaMu MPH PEIICHUH 3a1a4 APYTUX Y4eOHbBIX MPEIMETOB;

COCTABJISITh YpaBHEHHE, HEPABEHCTBO WM UX CHCTEMY, ONUCHIBAIOIIME PEATbHYIO0 CUTYalMI0 WM TMPUKIATHYIO 3a/1ady, UHTEPIPETUPOBATh
MOJIyYEHHBIE PE3YIbTaThI.

DOyHKIUH

CB000/IHO ONEpPUPOBATH MOHATUSAMH: 3aBUCUMOCTh, (YHKIIMOHATIbHAS 3aBUCUMOCTb, 3aBUCHMAs U HE3aBUCUMas IepeMEeHHbIe, (PYHKIUS, CIIOCOObI
3ajaHud (DYHKIMH, apryMEHT M 3HaueHHe (PYHKIMH, 00JacTh ONpeNeleHUus U MHOXECTBO 3HaueHHs (YHKUUH, HYTU (YHKIHUH, TPOMEXYTKU
3HAKOINOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIIMH, HauOOJIbllIee U HAUMEHbIIIEe 3HAUYEHUS, YeTHOCTh/HEUETHOCTh (DYHKIIUU, NEPUOAUYHOCTD (QYHKIUH,
rpaduk GyHKINHU, BEpTUKAIbHAs, TOPU30HTANIbHAS, HAKJIOHHASI aCUMIITOTHI; IpaK 3aBUCHMOCTH, HE SBIIONIEHCS QyHKIMEH,

CTPOUTH rpaduky GYHKIMIA: JIHHEWHON, KBaAPATHIHOM, IPOOHO-TMHEHHOM, CTENIEHHOMN ITPH Pa3HBIX 3HAYEHUSX TTOKa3aTeNs CTENeHH, Y = ] ;
HCTIONB30BaTh npeobpasosanus rpaduxa Gyrxuwmn Y = T (%) nns moctpoenns rpaduxos dpynxuuit ¥ =af (kx+b)+c.

aHaAIIM3UPOBATh CBOWCTBA (DYHKIUH U BUJ Tpadrka B 3aBUCIMOCTH OT ITapaMeTPOB;

CBOOOJHO OINEpPHPOBATh MOHATUSAMH: TOCIEIOBATEIILHOCTh, OIpAaHUUYEHHAs IOCIEeI0BaTeIbHOCTh, MOHOTOHHO BoO3pacTaromias (yObIBaroias)

M0CJIeI0BATENbHOCTD, MPeeN MOCIeI0BATENbHOCTH, apu(pMEeTHUECKask MPOrPeccHsi, TeOMETpHUYECKas MPOrpecchs, XapakKTepUCTUIECKOE CBOUCTBO
apudmeTnyeckoil (reoMeTpuuecKoii) Mporpeccuu;
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®  ICIIOJI30BATh METOJI MaTEMAaTUYECKOM MHIYKIIUH 7Sl BBIBOJA POPMYJI, 10Ka3aTeIbCTBA PABEHCTB M HEPABEHCTB, PELLICHUS 3ajjad Ha IeJTMMOCTb;

® uccieloBaTh MOCIEI0BATEIIbHOCTH, 3a/laHHbIE PEKYPPEHTHO;

e pemath KOMOMHUPOBAHHbIE 337a4l HA apU(METHUECKYIO0 U TEOMETPUUYECKYIO IIPOTPECCHH.

B noBceiHeBHOM XKU3HU U MIPU U3YYEHUH JIPYTHX MPEIMETOB:

® KOHCTPYUPOBAThH U MCCIEA0BATH (DYHKIMH, COOTBETCTBYIONINE PEATHHBIM MPOIECCaM M SBJICHHSIM, HHTEPIPETUPOBATH MOTYYCHHBIC PE3yIbTaThI B
COOTBETCTBHH CO CHEIHM(PUKON HCCIeTyeMOro MpolIecca Hilu sIBICHUS;

®  ICIIOJIb30BATh IpaUKH 3aBUCUMOCTEH JJIsl UCCIIEJOBAHUSI PEAIbHBIX MTPOLIECCOB U SBJICHUM;

e KOHCTPYUPOBATh U HCCiENOBaTh (QYHKIUU NPU PEIICHUU 3aJad JIPYruX Y4eOHBIX MPEeIMETOB, MHTEPIPETUPOBATH IMOJIYYEHHbIE PE3yNbTaThl B

COOTBETCTBHUH CO CHEU(PHUKON ydeOHOTO IpeaMeTa.
TekcToBBIC 3aa4H
e Pematsn IMPOCTBIC U CIIOKHBIC 3aa4u, a TAKXKEC 3aja4n MMOBBIIIICHHOM TPYAHOCTH U BBIACIIATh UX MATCMATHYCCKYIO OCHOBY;
¢ pacCro3HaBaThb PA3HBIC BUABLI U THUIILI 3a/1a4;

® MHCIIOJIb30BaTh PA3HBIC KPATKHE 3allMCHU KaK MOJCIM TCKCTOB CJIOXKHBIX 3aJa4 U 3aJad MOBBIICHHOM CJI0KHOCTH AJI1 TOCTPOCHUA IIOMCKOBOI

CXCMbI U pCHICHUA 3a4a4, BI)IGI/IpaTI) ONTUMAJIbHYIO JJIA paCCManHBaeMOﬁ B 3aJ1a4C CUTyallul MOACJIb TCKCTA 3a/1a4u;

3HAaTb U IPUMCHATDL TPHU croco0a moucka PCUICHUA 3a1a4 (OT Tpe6OBaHI/I${ K YCJIOBUIO U OT YCJIOBUA K Tpe6OBaHI/IIO, KOM6HHHpOB3.HHHI>i);
MOZCIIMPOBATDH PACCYKACHUS IIPU ITOUCKE PCHICHUA 3a/1a4 ¢ ITIOMOIIBIO Fpa(b'CXeMLI;
BBLACIIATD OTallbl PCIICHHUA 3aJa4d U COACPIKAHNE KAXKIOI0 3Talla,

pemicHud 3aga4u, €CJIIM BO3MOXKHO,

AHAJIIM3UPOBATD 3aTPYAHCHUS IIPU PCUHICHUU 3a1a4;

BBIIIOJHATL Pa3JIMYHBIC npeo6pa30BaHI/Is[ npez(noxceHHoﬁ 3ala4uy, KOHCTPYHPOBATh HOBBIC 3a/1a4X U3 HaHHOﬁ, B TOM YHCJIC 06paTHBIe;
HHTCPHIPECTUPOBATH BBIYUCIUTCIIBHBIC PE3YJIBTATHI B 3a/1a4€, UCCICAOBATDH ITOJTYUCHHOC PCIICHUC 3a/1da4H,

HU3MCHSATH YCJIOBUC 3aaa4 (KOJ'II/ILICCTBGHHBIC NN KAQ4CCTBCHHBIC ,I[aHHI)Ie), HUCCICI0BAaTh U3MCHCHHOC npeo6pa3OBaHHoe;

(CKOpOCTB, Bpewmd, paCCTOSIHI/IC) Ipru PpCIICHHUU 3aaa4 Ha ABUXKCHHUC JIBYX 00BEKTOB KaK B OOHOM, TaK M B IPOTUBOIIOJIOKHBIX HAITPABJICHHUAX,
KOHCTPYHUPOBATh HOBBIC CUTYallMH HA OCHOBE M3MEHEHHSI YCIIOBHI 33]1auy TP JIBUKCHUU 110 PEKeE;
® HCCICOOBATH BCCBO3MOXXHBIC CUTYalluU IPU PCHICHUH 3a/la4 Ha ABUXKCHUC 110 PEKE, paCCMATPUBATE PA3HBIC CUCTCMbBI OTCUCTA,
e pelaTh Pa3HOOOPA3HbIC 33/1a4YH «HA YACTHY,

pa3jindaTtb MOACIIb TCKCTAa U MOJCJIb PCIICHUS 3aJa4, KOHCTPYUPOBATH K OJIHOM MOJEIHN PCUICHUA CIOKHBIX 3a1a4 Pa3HbIC MOACIIN TCKCTA 3aa4n,

YMCETb BI>I6I/IpaTI> ONTHUMAIbHBIN MCTOA pCUHICHUA 3aJa4d U OCO3HABATb BI)I60p MCTOAa, pacCMaTpuBaThb pPa3jivWYHBIC MCETOAbI, HAXOAWUTH PA3HbBIC

AHAJIIM3UPOBATH BCCBO3MOKHBIC CUTYAllUH B3aMMHOI'O PACIIOJIOKCHHA ABYX 00BEKTOB U U3MEHEHHE UX XAPaAKTCPUCTUK ITPU COBMCCTHOM JIBUKCHUN

® pfuaTth U 00OCHOBBIBATh CBOE PEIICHUEC 3aJa4 (BI)I)IeJ'IHTI) MaTEMaTUYCCKYIO OCHOBy) Ha HaXOXICHHUEC YaCTH 4YHCJIa M 4YHCJa II0 €ro 4aCcTu Ha

OCHOBEC KOHKPETHOI'O CMbICJIa ,21p06I/I;
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OOBSICHATH UICHTHYHOCTH 32/1a4 Pa3HBIX TUIIOB, CBS3BIBAIONINX TPU BEIIMYHUHKI (Ha paboTy, HA MIOKYIKH, HA IBUKCHHUE), BBIICIATh 3TH BETMYMHBI U
OTHOIICHHS MEXTy HUMH, IPUMEHSITh UX MIPU PEUICHUH 3a/1a4, KOHCTPYUPOBATh COOCTBEHHBIC 3a/1a4 YKa3aHHBIX THIIOB,

BJIAACTb OCHOBHBIMHM MCTOJaMH PCHICHUA 3ada4 Ha CMCCHU, CIUIABbl, KOHIOCHTPALUMH, UCIOJb30BATh UX B HOBLIX CHUTyalUsAX IO OTHOIICHHUIO K
M3y4YEHHBIM B IIpoliecce 00yUYeHus;

pemarh 3aJa4u Ha MPOICHTHI, B TOM YHUCIIC, CJIOXKHBIE MPOLIEHTH C 000CHOBAHHEM, HCITOJIB3YsI pa3HbIe CIIOCOOBL;

pelaTh JOTHYECKUE 3a/1a41 Pa3HBIMH CIIOCO0aMH, B TOM YHCIIE, C IBYMs OJIOKAMH U C TPeMsi OJIOKaAMHU JaHHBIX C TOMOIIBIO TaOJIHII;

pemaTh 3a/1a4u 110 KOMOMHATOPUKE U TEOPUH BEPOSITHOCTEH Ha OCHOBE MCIIOJIb30BAHMUS M3yYCHHBIX METOJIOB H 00OCHOBBIBATH PEIICHUE;

pelaTh HECJIIOKHBIC 33]]aui 110 MATEMaTHYECKOW CTaTUCTHKE,

OBJIAJIETh OCHOBHBIMH METOJAMU DEUICHUS CIOKETHBIX 3a7a4: apupMeTHYeCKHuid, anreOpandeckuii, mepedop BapHaHTOB, T'€OMETPHUYECKHI,
rpaduUecKuil, MPUMEHATh UX B HOBBIX 110 CPABHEHHUIO C U3YYEHHBIMU CUTYalIUsX.

B noBcegHEBHOM KU3HH U IIpHU U3YUCHUU APYTI'UX MMPECIMCETOB!:

KOHCTPYHMPOBAaTh HOBBIC U JTAHHOW 3aJa4d 3a/a4Hble CUTYallUH C YYETOM pEaJbHbIX XapaKTEPUCTUK, B YAaCTHOCTH, IPHU PEUICHUM 33Jad Ha
KOHIICHTPALlUY, YYUTHIBATh IJIOTHOCTh BEIIECTBA; peulaTh U KOHCTPYHUPOBATh 3aa4¥ HA OCHOBE PACCMOTPEHUS PEAIBHBIX CUTyalUl, B KOTOPBIX
He TpeOyeTcsl TOUHBIM BBIUMCIIUTENIbHBINA Pe3yJIbTaT;

penaTh 3aja4M Ha IBMKEHHE 10 PEKE, paCCMaTpUBasi pa3Hble CHCTEMBI OTCUETA;

KOHCTPYMPOBATh 33JauHble CUTYallUU, TPUOIMKEHHBIE K peaJIbHOMN 1eHCTBUTEIBHOCTH.

I'eomeTrpuueckue purypsoi

CB000IHO OnIepUpPOBATh FEOMETPUUECKUMHU MTOHATUAMU MPHU PEIIEHUH 33a]1a4 U IPOBEJCHUN MaTeMaTHUECKUX PACCYXKACHUM;

CaMOCTOSITENIbHO (POPMYITUPOBATh ONPEAEICHHUS TECOMETPUUECKUX (UTYp, BBIABUIaTh THIIOTE3bI O HOBBIX CBOMCTBAX M NMPHU3HAKAX F€OMETPHUECKUX
¢uryp 1 000CHOBBIBATh MJIM ONPOBEPTaTh UX, 0000IIATh UM KOHKPETHU3UPOBATh PE3yJIbTAaThl HA HOBBIE KJIACCHI (GUTYDP, MPOBOJIUTH B HECIIOKHBIX
cllyyasix Kiaccu(ukanuio GUryp 1mno pa3aiuuHbIM OCHOBAHUSM;

UCCIIEIOBaTh YEPTEX M, BKIIOYAss KOMOMHAIMK (pUryp, U3BJIEKaTh, UHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh MH(GOPMALMIO, PEACTaBICHHYIO Ha
YepTekax;

peuarh 3aJa4d T€OMETPUYECKOT0 COAEpkKaHUA, B TOM YHUCIIE B CUTYyallUAX, KOI/Ia aJlfOPUTM PEILICHHS HE CIELYET SIBHO U3 YCIIOBHs, BBIIOIHATH
HE00XOAUMBIE JUIsl PEeLIeHHs 3a7aydl JOMOJHHUTEIbHbIE MOCTPOCHUS, MCCIE0BATh BOZMOXKHOCTh MPUMEHEHUSI TeopeM U (opMys Ui perieHus
3a1ad4;

(bopMyIMpOBaTh M JOKa3bIBaTh FT€OMETPUUYECKHE YTBEPKICHHUS.

B noBceiHEBHOM )KU3HU U IIPU U3YYEHUH IPYTHX IIPEIMETOB:

COCTaBJISITh C UCIIOJIBb30BAaHHEM CBOMCTB TCOMETPHUICCKUX (1)I/Il"yp MaTEMAaTHYCCKUEC MOACIIN JJIA pEIICHUA 3aaaY MPAKTHICCKOr0 XapakKTepa 1 3agaq
N3 CMCKHBIX JUCHUIIINH, UCCIICA0BATh MOJTYYCHHBIC MOACIIN U UHTCPIPETUPOBATE PE3YJIBTAT.

OTHoleHus

BJ'Ia)IeTB IMMOHATHUECM OTHOIICHHA KaK METAIPCAMCTHBIM,
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cBOOOJIHO ONepUpoBaTh MOHATUSIMH: PABEHCTBO (QUIYyp, paBHble (UTYphl, PaBEHCTBO TPEYrOJIbHUKOB, MapajUIeIbHOCTh MPSAMBIX,
MEPIEeHIUKYISAPHOCTD MPSIMBIX, YIJIBI MEXAY MPSMBIMH, TEPIECHIUKYIIAP, HAKIOHHAS, MPOEKIUs, nogooue ¢uryp, nonodusie GUrypsl, 1ogo0HbIe
TPEYTrOJIbHUKY;

MCIIOJIb30BaTh CBOMCTBA MOA00MS U paBeHCTBA (PUTyp IPU PEIICHUH 3a/au.

B noBceiHeBHOM XKM3HU U MTPU U3YYEHUH IPYTHX MPEIMETOB:

HCIIOJIb30BAaTh OTHOIICHUS IS IMTOCTPOCHUA U UCCIICAOBAHUSA MATCMATUYCCKUX MOI[GJIGP'I 00BEKTOB peaHBHOﬁ KH3HHU.

HSMepeHHH H BBIYUCJICHUSA

CBo0OOIHO OmepHpoBaTh MOHATHSAMU JUIMHA, IUIOMAAb, OOBEM, BEIMYMHA YIJIa KaK BEJIWYMHAMHM, HCIIOJIb30BAaTh PABHOBEIHKOCTh U
PaBHOCOCTABJICHHOCTD IIPY PELICHUH 3a/1a4 Ha BBIYMCIICHHE, CAMOCTOSATENIFHO MOIYy4aTh M MCHOIb30BaTh (GOPMYIBI UT BEIYMCICHUN TUTOMIAICH 1
00beMOB (UTyp, CBOOOJHO ONEPHPOBATH HIMPOKUM HAOOPOM (OPMYN Ha BBIUMCIEHHE NPHU PEHICHUH CIOKHBIX 33/1a4, B TOM YHUCIIC U 33734 Ha
BBIYHCJICHUE B KOMOMHAIMSX OKPY>KHOCTH ¥ TPEYrOJIbHUKA, OKPYKHOCTH M YETHIPEXYTOJIbHHUKA, a TAK)KE C IPUMEHEHHEM TPUTOHOMETPHH;
CaMOCTOSITENTLHO (POPMYITPOBATH TUIIOTE3HI M IPOBEPATH UX JIOCTOBEPHOCTb.

B noBceHEBHOM KU3HU U IPU U3YYEHUU APYTHUX IIPEAMETOB:

cBOOOMHO omepupoBarh GopMylaMy MPU PEIICHUH 3a7ad B APYTUX y4EOHBIX IMpelMeTax U IMpH MPOBEICHUH HEOOXOIMMBIX BBIYHUCICHHH B
peanbHOM KU3HU.

I'eomeTpuyecKkne MOCTPOEHUSI

OnepupoBaTh NOHATUEM HAOOPA AIIEMEHTOB, ONPEACIAIOIINX TEOMETPUUECKYIO PUTYpY,
BJIa/IETh HAOOPOM METOJI0B IOCTPOEHUH LIUPKYJIEM U JTMHEHKO;
IIPOBOJIUTH AHAJIM3 U PEAIIM30BbIBATh JTAIlbl PELICHUS 33/1a4 Ha IIOCTPOCHHUE.

B noBceHEBHOM KU3HU U IPU U3YYEHUU APYTHX MIPEAMETOB:

BBIITOJHATD ITOCTPOCHUSA Ha MECTHOCTH,
OLCHUBATH pasMEpPbl PCAJIbHBIX 00BEKTOB OKpYyXKaromero Mmupa.

IIpeoGpa3oBanus

OnepupoBarh IBUKEHUSIMH U IPEOOPA30BAHUSIMU KaK METANPEIMETHBIMU MTOHATHSIMU;

OTIepUPOBATh MOHATHEM JIBUKEHUS U NpeoOpa3oBaHUsl 000U isi 000CHOBaHUM, CBOOOAHO BIIAJAETh MpUEMaMH OCTPOEHUS (PUTYp € TOMOIIBIO
JBMKEHUH 1 ipeoOpa3oBaHus 11010015, a TaK)Ke KOMOWHAIMSIMU ABMXKEHUM, ABMXKEHUN U TpeoOpa3oBaHMii;

HCIIOJIb30BaTh CBOMCTBA JBMKEHHUM M IpeoOpazoBaHUM ISl IpOBeAeHHUs] 0OOCHOBAaHUS U JI0KA3aTeIbCTBA YTBEPXKACHUNW B T€OMETPUU U JIPYTUX
y4eOHBIX IpeaMeTax;

M0JIb30BaThCsl CBOMCTBAMHM JBMXKEHUH U IpeoOpa3oBaHMi MPpU PELIeHNH 33/1a4.

B noBcegHeBHOI KH3HU U IIpU U3YUCHUU JPYTUX NPCAMETOB:

MIPUMEHSTh CBOMCTBA JBM)KEHUHN U IPUMEHATH MOA0OHUE JIJIsl TOCTPOEHUI U BHIYMCIICHUI.

BekTopbl M1 KOOPAUHATHI HA VIOCKOCTH
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e (CB0OOOMHO OMEepUPOBATH MOHATHAMH BEKTOP, CYMMa, Pa3HOCTh BEKTOPOB, MMPOM3BEICHUE BEKTOpPA HA YUCIIO, CKAISIPHOE TPOU3BEIACHUE BEKTOPOB,
KOOPJIMHATHI HA INIOCKOCTH, KOOPAUHATHI BEKTOPA;

® BJIAJICTh BEKTOPHBIM U KOOPJIMHATHBIM METOJOM Ha IIJIOCKOCTH JIJIsl PELICHHUS 3a/1a4 Ha BBIYMCIICHUE U J0KA3aTEIbCTBA;

®  BBINIOJIHATH C MIOMOIIBI0 BEKTOPOB U KOOPJMHAT JOKA3aTEIIbCTBO M3BECTHBIX €My T€OMETPUYECKUX (PAKTOB (CBOWCTBA CPETHUX JIMHHA, TEOPEM O
3aMeyaTeNbHBIX TOYKAX | T.I1.) U MOJy4aTh HOBBIE CBOWMCTBA U3BECTHHIX (DUTYD;

® HCIOJIb30BaTh YpaBHECHUs (GUTYD JJIsl PEIICHHS 3a]1a4 U CAMOCTOSITEILHO COCTABIISATh YPABHEHUS OTACIbHBIX INIOCKUX (DUTYP.

B noBcenHeBHOM KU3HU U TIPU U3YYEHUH IPYTUX MPEAMETOB:

®  ICIIOJI30BAThH MOHSITHS BEKTOPOB M KOOPIUHAT ISl pEIICHUS 3a/1a4 10 GU3UKe, Teorpaduu U APYruM yIeOHBIM MPEIMETaM.

HcTropus MmareMaTUKHU

e [loHnMMaTh MaTEMaTUKy KaK CTPOrO0 OPTaHM30BAaHHYIO CHCTEMY HAy4YHBIX 3HAHUH, B YACTHOCTH BIIAJETh IPEICTABICHUSIMH 00 aKCHOMAaTHYECKOM
MMOCTPOEHUH IT'€OMETPUHU U NMIEPBUYHBIMU MPEICTABICHUSMH O HEEBKIIMIOBBIX TEOMETPUSX;

® paccMaTpuBaTh MaT€MATHKY B KOHTEKCTE MCTOPUM Pa3BUTHS LUBWIM3ALUU U UCTOPUM PA3BUTHUS HAYKU, IOHUMATh POJIb MAaTEMATUKHU B Pa3BUTUU
Poccun.

MeToabl MaTeMATHKH

e Bragers 3HaHUSAMU O PA3IUYHBIX METOAAX OOOCHOBAHUS U OMPOBEPKEHHS MATEMATHUYECKUX YTBEPKACHUN U CAMOCTOATEIHLHO IPUMEHSTH UX;

e BIAJCTh HaBBIKAMU aHAJIM3a YCIIOBUS 33J]a4d U ONPEAETICHUS MOAXOSAIINX IS PELICHUS 3a/1a4 U3yYEeHHBIX METOOB UM UX KOMOUHAIINH;

® XapaKTepu30BaThb IPOU3BEACHUS MCKYCCTBA C YYETOM MATEMAaTHUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE, HCIOIb30BATH MATEMATHUYECKHE
3aKOHOMEPHOCTH B CAMOCTOSTEIbHOM TBOPYECTBE.

COJAEPKAHUE YYEBHOI'O ITPEJIMETA <MATEMATHUKA»

ConepkaHue KypcoB aireOpbl U reoMeTpud 8—9 kiaccoB 00BbEIMHEHO KAaK B MCTOPUYECKU CIOKMBIIMECS JIMHUM (YUCIIOBas, ajaredpanyeckas,
reoMeTpuyeckas, (yHKUMOHaJbHAs W Jp.), TaK M B OTHOCUTEIILHO HOBBIE (CTOXAacTHUYecKas JHMHHUS, «peajbHas Maremaruka»). OTaenbHO
IIPEICTABJICHBI JINHUS CIOKETHBIX 3a/1a4, HICTOPUYECKAs JIMHUSL.

DJIeMeHTbI TeOPUMH MHOKECTB M1 MATEeMaTH4eCKOH JIOTUKH

Cornacno ®I'OC ocHoBHOIO 00111€T0 00pa30BaHus B KypC MaTeMAaTUKU BBEJCH paszien «JIlorukay, KOTOpBIN He Mpe/rnoiaraeT J0NOJHUTEIbHBIX YaCOB
Ha M3YYEHUU U BCTPAUBAETCS B Pa3jMuYHble TEMbl KypCOB MAaT€MaTUKU U MH(OPMATHKU M MpEeIBapseTcs O3HAKOMIICHHEM C 3JIEMEHTaMH TEOPHH
MHOKECTB.

MHo:xecTBa U OTHOIIEHUS] M€Ky HUMHU
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MHOXECTBO, Xapakxmepucmuieckoe C8OUCMB0 MHOMCECmed, JIEMEHT MHOXKECTBA, Nycmoe, KOHeuHoe, beckoneunoe MHoxcecmao. 110IMHOKECTBO.
OTHoleHNEe TPUHAAIC)KHOCTH, BKJIIOUEHUS, PABEHCTBA. DJIEMEHTHI MHOXECTBA, CIOCOOBI 3aJaHUS MHOXECTB, PACNO3HABAHUE NOOMHONCECMS U
INEMEHMOB NOOMHONCECME C UCNONB30BAHUEM KPY208 Diliepa.

Onepanum Ha/l MHOKeCTBAMU

[Tepeceuenne u 0OBEIMHEHHE MHOXECTB. Paznocmbv MmHOXCECm8, 00nonHeHue MHodcecmea. Humepnpemayus onepayuili HAO0 MHOICECMBAMU C
nomowbio Kpy208 Jiiepa.

J1eMeHThbI JOTHKH

Onpenenenue. YTBepkaeHUS. AKCHOMBI U TeopeMbl. JlokazaTenbcTBo. J[oka3arensCcTBO OT MpOTHBHOTO. Teopema, obpatHas manHou. [lpumep u
KOHTPIIPUMED.

Broicka3bIBaHuA

HcTtuHHOCTD M JIOKHOCTH BbICKa3bIBaHUs. CrodcHble U npocmule 8vickazvieanus. Onepayuu HAO 8bICKA3bIGAHUAMU C UCHONb308AHUEM JI02UHECKUX
CBA30K: U, UIU, He. Y Cl06HbIe 8bICKA3BIBAHUS (UMNIUKAYULL).

Coaep:xxanue Kypca MmaTteMaTukH B 8-9 kiiaccax

Anreopa

Yucaa

PaunonasbHbIe YHCIA

MHOecTBO pallmoHaNbHBIX yrcen. CpaBHEHHE pallMOHATBHBIX Yncen. J[efCTBUS ¢ palluOHABHBIMY YUCIaMU. [Ipedcmasienue payuoHaibHO20 YUCIA
decsamuunou 0poobIo.

HppanuonaiabHbie YU

[TonsiTue mppanuonanpHOro yucia. Pacrno3HaBaHue uppanroHaibHbIX yuceln. [Ipumepsl okazarenbcTB B anredpe. MppanuoHaibHOCTh dncia ‘/E
[Tpumenenue B reomerpun. Cpasuenue uppayuonanrbHulx yucen. MHoocecmeo delicmeumenbHbix ucei.

ToxnecTBeHHbIE IPe0Opa3oBaHUA

Yucaosbie 1 OyKBEHHbIC BBIPAKCHHSA

Bripaxkenue ¢ nepemeHHON. 3HaueHue BbipaxkeHus. [locTaHOBKA BBIpayKEHUN BMECTO EPEMEHHBIX.

Leibie BoIpamxeHUs

CreneHsb ¢ HaTypalbHBIM ITOKa3aTeNeM U ee cBoicTBa. [IpeoOpa3zoBaHus BeIpaKeHU, COIEpKAINX CTENIEHH C HaTypaJIbHbIM ITOKa3aTeleM.

OnHouneH, MHorowieH. JleficTBUs ¢ OJlHOWIEHAMH M MHOTOWIEHAaMH (CJI0XKEHHE, BBIYMTaHUE, YMHOXKeHUE). POpMyIbl COKpPAIEHHOTO YMHOKEHUS:
pa3HOCTh KBaJpaToB, KBaJApaT CyMMbl W pa3HOCTH. Pa3jokeHHMe MHOTOuYJIeHa Ha MHOXKUTENH: BBIHECEHHE OOIero MHOXXHUTEIS 3a CKOOKH,
2pYNnuUposKa, npumererue Qopmyl COKpawerHo2o ymrodcenus. Keaopamuuiii mpexunen, paznodcenue k6a0pamHo2o mpexuaiend Ha MHOJICUMENU.
JApoOHo-panmoHaJbHbIe BHIPAKEHUS
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Crenenp ¢ 1menbiM mokazarenem. [IpeoOpasoBaHue IpOOHO-TMHEHHBIX BBIPAXKEHUN: CIIOKEHWE, YMHOXKEHHE, NeNeHHue. Aneeopauueckas Opoob.
Honycmumvle 3nauenus nepemenHvix 6 OpoOHO-payuoHarbHblx evipadicenusax. Coxpawenue aneebpaudeckux opobei. Ilpusedenue anecebpauieckux
Opobetl k obwemy 3Hamenamento. leticmeus ¢ aneedpauyeckumu OpooIMU. CIOdNCEHUe, BbIUUMAHUE, YMHOJICEHUe, OelleHUe, B036E0eHUe 8 CIENEHb.
IIpeobpazosanue 8vipasiceHull, cO0epHCAUUX 3HAK MOOYVIIA.

KBaaparnble kKopHH

ApudmMeTndeckuii KBaJpaTHbI KopeHb. [IpeoOpazoBaHue BBIpOKEHUH, COAEPKAINIUX KBAJpaTHbIE KOPHU: YMHOXKEHHUE, JCIICHWE, BBIHECCHHE
MHOKUTEJNS U3-T10]] 3HAKa KOPHS, 8HeCeHue MHONCUmeJsi N00 3HAK KOPHAL.

YpaBHeHUs1 U HEPABEHCTBA

PagBencrBa

Uucnosoe paBeHCTBO. CBOKCTBA YUCIOBBIX PABEHCTB. PABEHCTBO € IEPEMEHHOM.

YpaBHeHus

[TonsTre ypaBHEeHHS U KOPHS ypaBHeHUs. [Ipedcmasnenue o paguocunrbHocmu ypaguenutl. Qbiacms onpedeieHus ypasHenus (061acmos 0OnyCmumbix
3HAYEHULl NePeMEHHOLL).

JInHeiliHOe ypaBHEHHE U €r0 KOPHH

Pemenue nuHelHbIX ypaBHeHUN. Jlunetinoe ypasnenue ¢ napamempom. Konuuecmseo kopmeii nunetinoeo ypasnenus. Pewenue nuHetinblx ypasHeHuii ¢
napamempom.

KBaapaTHoe ypaBHeHHe H €r0 KOPHH

KBanpatusie ypaBHeHusi. Henonnbie kBajpaTHble ypaBHEHUs. [IUCKpUMHHAHT KBaJpaTHOTO ypaBHeHUsA. DopMmyna KOpHEH KBaJpaTHOTO YpaBHEHHUS.
Teopema Buema. Teopema, obopamuas meopeme Buema. Pemienue KBaJpaTHBIX ypaBHEHWH:MCIOJIB30BaHUE (DOPMYIBI JIJISI HAXOXIACHUS KOpPHEH,
epaguueckutl Memoo peuileHus, pasilodiceHue HaA MHodcumenu, noodop KopHeli ¢ ucnoiviosanuem meopemvl Buema. Konuuecmeo «ropHeii
K8AOPAMHO20 YPABHEHUs 8 3A8UCUMOCTU OM e20 OucKpumuHnanma. buxkeadpammuvle ypasnenus. Ypasuenus, céooumvle K TUHENUHbLIM U K8AOPAMHBIM.
Ksaopammuuvie ypasuenus ¢ napamempom.

JIpoOHO-panHoOHAIbHbIE YPABHEHUS

Pemenue npocredmux ApoOHO-TUHEHHBIX ypaBHEHUN. Pewenue 0pooHo-payuoHaibHulX ypagHeH .

Memoowl pewenusi ypagneHuu: mMemoobl pPAGHOCUNLHBIX NPeoOPA308aHUL, MemoO 3dMeHbl nepeMeHHOU, epaguueckuti memoo. Hcnonvszosanue
ceolicme yHKYUll npu peueHuu ypasHeHu.

Hpocmeﬁmue uppayuoHajlbHble YPABHEHUA euoa \ f (X) - a, \jf (X) - \/g (X) .

VYpasnenus suoa X"=a .Ypaeuenus 6 yenvix uucnax.

Cucrembl ypaBHeHHH

YpaBHeHue ¢ AByMsI epeMeHHbIMU. JInHelHOe ypaBHEHHE ¢ ABYMsI IEPEMEHHBIMU. [Ipsamas Kax epaghuyecKkas uHmepnpemayus TUHeuH020 YPaeHeH sl
¢ 08yMSl nepemMeHHbIMU.

[TonsTue cucremsl ypaBHEHUN. Perienue cuctemsl ypaBHEHUMN.
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MeToabl peleHus CUCTEM JIMHEHHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU: epaduueckuti Memoo, Memoo ClodiCeHus, METO]I TIOJJICTAHOBKH.
Cucmembul TUHEUHBIX YPABHEHULL C NAPAMEMPOM.
HepaBencrBa
Yucnossle HepaBeHCTBA. CBOMCTBA YNUCIOBBIX HEpaBeHCTB. [IpoBepka cripaBeisIMBOCTH HEPABEHCTB MPU 33JaHHBIX 3HAUECHUSX [IEPEMEHHBIX.
HepaBenctBo ¢ mnepemenHoil. Ctporue M HecTporue HepaBeHCTBA. (Oonacmb onpedenenus HepaseHcmea (001acmev OONYCMUMbBIX 3HAYEHUl
NnepemMeHHOU).
Pewrenre nMHENHBIX HEPABEHCTB.
Keaopamnoe nepasencmeo u ezo peutenus. Peuenue K6aopammuvlx HepageHCme: UCNOIb308AHUe CEOUCME U 2paPduKa K8AOpaAmuyHo QYHKyuu, Menoo
UHMEPBAanos. 3anucy peuleHus Keaopamuo20 Hepasencmed.
Pewenue yenvix u OpobHo-payuonanbHvlx HepageHcms Memooom UHMepPEalos.
Cucrembl HepaBeHCTB
CucteMbl HEpPaBEHCTB € OJHOM nepeMeHHOM. Perenne cucteM HEpaBEHCTB € OAHOM MEpPEeMEHHOM: JTMHEHHBIX, kgaopamubix. VI300pakeHue peuieHus
CUCTEMbI HEPABEHCTB Ha YMCJIOBOM MPAMOM. 3allUCh PELICHUS] CHCTEMbI HEPaBEHCTB.
DOyHKIUH
IHousitue pyHKkuMU
JlekapToBbI KOOpPAMHATHI Ha MII0CKOCTH. DopMupoBaHue NpeACTaBICHUN O METapeIMETHOM MOHATHU «KOOpAUHATB». CriocoObl 3a1aHus PyHKLMI:
aHATTMTHYECKHH, Tpaduueckuii, Tabmuuneiid. ['paduk Gyrxmum. [Ipumepsr QyHKIHMHA, MOTydaeMbIX B MPOIECCE UCCIEIOBAHMS PA3IMYHBIX PEaTbHbBIX
IIPOLIECCOB M pelleHus 3a/1a4. 3HadeHue (GyHKUMU B Touke. CBoiicTBa GyHKUUI: 00IaCTh ONpPENeNCHHsI, MHOKECTBO 3HAUYEHHH, HYIH, IPOMEKYTKU
3HAKOIIOCTOSIHCTBA, YeMmHOCHb/HeuemHOCHb, TIPOMEXYTKH BO3PACTaHUS U yObIBaHHs, HAaHOOIIbIIee U HauMeHbIee 3HaueHus. MccnenoBanue GhyHKInm
1o ee rpauky.
IIpeocmasnenue 06 acumnmomax.
Henpepuvignocmo ¢pynkyuu. Kycouno 3aoannvie pynxyuu.
JInneiiHas pyHKUIUsA
CpoiictBa u rpaduk JUHEHHOM (QyHKIUH. YTIIOBOH KOA(pHUUMEHT npsmoi. PacnonoxeHnue rpaduka JUHEHHONW (DYHKIMM B 3aBUCHMOCTH OT €€
yriI0Boro Kod(dduimenta u cBoOoiHOTO WieHa. Haxoowcoenue koaghuyuenmos nunetiHol QyHKyuu no 3a0aHHbIM YCA0BUIM. NPOXOHCOEHUEe NPAMOLL
uepe3 06e MOUKU C 3a0AHHLIMU KOOPOUHAMAMU, NPOXOACOEHUE NPAMOU Yepe3 OAHHYI0 MOYKY U NAPATNENbHOU OAHHOU NPAMOII.
Keaaparuunas gyHkuus
CpoiictBa u rpaduk kBaapaTuyHod (yHkuuu (mapabona). [locmpoenue cpaghuxka xeadpamuunou Gynkyuu no mouxkam. HaxoxneHue Hymen
KBaJIpaTUYHON QYHKIMU, MHOMCECMEA 3HAUEHUL, NPOMENCYMKOE8 3HAKONOCMOAHCMEA, NPOMENHCYMKOE MOHOMOHHOCMU.
OOpaTHast NPONOPUHOHAIBHOCTD

K k
y= Y =-

x. 'unepbomna.

I'paguxu gpynxyuii. Ipeobpasoeanue 2paguxa gpyuxyuu Y = F () onq nocmpoenus 2paguxos QyHKyul euoa

CaoiicTBa pyHKIUHU
y=af (kx+b)+c
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k
I'paguxu pynxyuii y=ar x+b vy =~/x y=3x y=[x
IocnenoBaTeILHOCTH M NIPOIPECCHHU
Yucnosas nocienoBaTesbHOCTh. [IpuMepsl YMCI0BBIX HOCIe0BaTeIbHOCTEH. beckoHeuHble 0cIe10BaTeIbHOCTU. ApudMeTHyYecKast Iporpeccus U ee
coiictBa. ['eomerpuueckas nporpeccus. Popmyna obujeeo unena u cymmovl N NEPEbIX UYNEHO8 ApUPMEemuueckou U ceoMempuiecKol npozpeccuil.
Cxoosyascs 2eomempuieckas npozpeccus.
Pemenue TeKCTOBBIX 32124
3anaum Ha Bce apudMeTHYECKHUE el CTBUS
Pemenue TekcTOBBIX 3a1au apupmeTHueckuM crocobom. Mcmonb3oBanue Tabnuil, cxem, YepTexeld, IPyrux CpeACTB NMPEACTABICHUS JAaHHBIX IpPU
pEILIECHNN 3aJa4H.
3agauu Ha IBHKeHHe, Pa00Ty U MOKYIIKH
AHanu3 BO3MOXHBIX CUTYallMii B3aMMHOIO pPAacIOJIOKEHUs OOBEKTOB IpPH HX JBH)KEHUH, COOTHOIIEHUS OOBEMOB BBINOJHIEMBIX pPabOT NpHU
COBMECTHOM padorTe.
3aga4u Ha YACTH, 10JIH, IPOLEHTHI
Pemenne 3aay Ha Hax0KJI€HHE YaCTH 4YMCJIa M 4UCia 10 €ro 4yacTh. Pemenne 3a1a4 Ha MpoueHTs! U 10iu. [IpuMeHenne nmponopuuii npyu pemie HUu
3az1ad.
Jloruyeckue 3agauu
Pemienue nornueckux 3anau. Pewenue no2uueckux 3a0au ¢ nomowbio epagos, mabauy.
OcHOBHBbIE MeTO/bI pelleHns TeKCTOBBIX 3a1a4: apupMeTHIecKuid, anredpandeckuid, nepedop BapuaHToB. [lepsuyHvle npedcmasienus o Opyeux
Memooax peuieHus 3a0a4 (ceomempuyeckue u epaguyeckue memoowvl).
I'eomerpus
I'eomerpuuyeckue GpuUrypsl
@urypsl B reoMeTPHHU U B OKPYKalolleM MUpe
I'eomerpuueckas purypa. PopMupoBaHue MPEACTaBICHUIN 0 METaPEAMETHOM OHATHH «pUTypay.
Touka, TMHUSA, OTPE3OK, MpsIMast, JIyd, JIOMaHas, IJIOCKOCTb, Yroj, OMCcCeKTpHca yIila U €€ CBOMCTBA, BUABI YIJIOB, MHOIOYTOJBHUKH, KPYT.
OceBas cummeTpusi reomeTpudeckux Guryp. LleHTpanbHas ciMMeTpHsi TEOMETPUUECKUX QUryp.
MHOroyroJibHUKH
MHOroyroinpHuK, €ro IEMEHTBI M €ro CBOWCTBA. Pacro3HaBaHHME HEKOTOPBIX MHOTOYI'OJIBHWKOB. Bbinykivie U HEeGbINYKAble MHO20Y20NbHUKU.
IIpaBriIbHBIE MHOTOYTOJIBHUKH.
Tpeyronbauku. BbicoTa, mMenuana, OuccekTpuca, CpelHSAs JUHHUS TPEYrojbHUKAa. PaBHOOEIPEHHBIM TPEyrojabHHK, €ro CBOMCTBA M IMPHU3HAKH.
PaBHOCTOpOHHNI TpeyrosbHUK. [IpAMOYroNbHBIN, OCTPOYrOJBHBIM, TYHNOYIOJbHBIM TPEYyroJbHUKU. BHemHue yriel TpeyroiapHuka. HepaBeHcTBO
TPEYTOJIbHUKA.
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YerbipexyronpHuku. [lapannmenorpamMM, pomO, NpsIMOYTOJIbHUK, KBajaparT, Tpamenus, paBHoOenpeHHas Tpamenus. CBoilcTBa U TNPU3HAKU
napajuiesiorpaMma, pomoa, npsiMoyrojbHHKa, KBajpara.

OKpPYXHOCTb, KPYT

OKpyKHOCTb, KpYT, UX JIEMEHTHI U CBOMCTBA; LIEHTpaJbHbIEC U BIIMCaHHbIE yIIIbl. KacaTenbHas u cexywas K OKpYKHOCTHU, ux ceolicmea. BnucanHble u
ONMCAaHHBIE OKPYKHOCTHU UISl TPEYTOJIbHUKOB, Yemblpexy20ibHUKO8, NPAGULbHBIX MHO20)20/IbHUKOS.

I'eomeTpuueckune purypsl B npocTpancTse (00beMHbIe TeJla)

Mmnocoepannuk u ezo snemenmvl. Hazeanus MHO202DAHHUKO8 C PA3HLIM NON0JCEHUEM U Koaudyecmeom c2cpawei. llepBUYHbBIE MpEACTaBICHUS O
nupamMyie, mapajviesenumesae, npusme, chepe, mape, HUIMHAPE, KOHYCE, UX IEMEHTaxX U MPOCTEUIINX CBOHCTBAX.

OTHomeHust

PaBencTBoO uryp

CBolicTBa paBHBIX TPEYrOJbHUKOB. [Ipr3HaKN paBeHCTBA TPEYTrOJIbHUKOB.

IMapanieJbHOCTH NPSAMBIX

[Ipu3Haky U cBOMCTBA MapajUIeNbHBIX OPSIMbIX. Akcuoma napannenvrocmu Eexnuoa. Teopema Daneca.

IlepnenauKyAsipHbIE NPSIMbIE

[Ipsmoii  yron. Ilepnennukymsip k mnpsmoil. Haknonnas, npoekuusi. CepeauHHBIM NEepHEHAUKYISIp K oTpe3ky. Ceoticmeéa u npusnaxu
NnepneHOUKyIAPHOCMU.

Iloooobue

IIponopyuonanvuvie ompesxu, nooodue gueyp. Iloooouwvie mpeyeonvruxu. Ilpuznarxu noooous.

B3anMHoe pacnosioxkeHue psiMON U OKPYKHOCTH, 08YX OKPYIHCHOCMELL.

HN3mepeHusi M BBIYMCICHUS

Beanunnbi

ITonstue Benuuunsl. JJnuna. M3Mepenue qunbl. EquHuns naMepenus JUMHbl. Bennunna yria. ['panycHas mepa yria.

[TonsTre o miomaay miockoi Gurypsl u ee ceoiictBax. M3mepenue miomaneil. EquHumsl n3MepeHus miomaim.

IIpencraBnenue o6 o6beMe U ero cBoicTBax. M3mepenue oobema. Enunnibl n3mepenus o0beMoB.

N3mepenus v BoIYMcCICHUS

WHCTpyMEHTHI Ui U3MEPEHUH U MOCTPOSHMI; U3MEpEHHEe M BBIYMCICHHUE YIJIOB, JUIMH (paccTOSHMI), muomanei. Tpuronomerpuyeckie GyHKIUU
OCTPOro yrja B HPSIMOYTOJIBHOM TpPEYTOJNbHUKE Tpuconomempuueckue @GyHKyuu myno2o y2ia. BplUUCIEHHE 3JIEMEHTOB TpPEYrOJIbHUKOB C
UCMOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOIIEHUH. DOpMylibl IUIOIAAM TPEYrojbHMKA, MapajulejorpaMma M €ro 4YacTHBIX BHJIOB, (OpMYIIbI
JUTMHBI OKPY>KHOCTH U Tutomaan kpyra. CpaBHeHUEe U BhIYHMCIIeHHE iolnaaen. Teopema [Tudaropa. Teopema cunycos. Teopema kocumnycos.
Paccrosnus

Paccrosinue mexny Toukamu. PacctosiHue ot Touku A0 npsiMoi. Paccmosinue medrcoy guzypamu.

I'eomeTpuyeckue nocTpoeHus

I'eomeTpryeckue NoCcTpOeHus AJis WLTIOCTPALMK CBOMCTB Fr€OMETPUUECKHUX (DUTYD.
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NHCTpyMEHTHI 711 TOCTPOSHUM: IUPKYIIb, JIMHEWKA, YTONbHUK. [Ipocmetiwiue nocmpoenus yupkyiem u IuHeuKol. nocmpoenue ouccekmpucsl yeua,
NepneHOUKyIapa K NPpAmotl, y2id, pagHo2o OAHHOMY,

Ilocmpoenue mpey2onbHUKO8 NO mMpem CMOPOHAM, 08YM CIOPOHAM U Y2IIy MeXCOy HUMU, CIOPOHE U 08YM NPUNEHCAUUM K Hell YelaM.

Henenue ompeska 6 OGHHOM OMHOULEHUU.

I'eomeTpnyeckne npeodpazoBaHus

IIpeoGpa3oBanusn

[Tonstue npeo6pazobanus. [IpencraBienue o MeTarpeIMETHOM MOHATHH «IIpeoOpazoBanuey. [lodobue.

JABukeHust

OceBas 1 LIEHTpaJIbHAs CUMMETPUS, HOBOPOM U NApalleNbHbli nepeHoc. Kombunayuu 08udicenuti Ha n10OCKOCMU U UX C80UCMEA.

BekTopbl M KOOPAMHATHI HA IJIOCKOCTH

BekTopsl

[TonsTne BekTOpa, NEHCTBUS HaJ BEKTOpPaMHU, HCIOIB30BaHUE BEKTOPOB B (U3UKE, pa3iodceHue 6eKmopa Ha COCMmasisarwue, CKAlspHoe
npouseeoeHue.

Koopaunarsi

OCHOBHBIE TIOHSTHSI, KOOPOUHAMbL 8EKMOPA, PACCMOsAHUE MexHcOy moukamu. Koopounamul cepedunst ompeska. Ypasuenus guzyp.

IIpumenenue sexkmopoe u KoopouHam 0 peuleHus: NPOCMeUUX 2e0MeMpPULecKUx 3a0au.

Hcropusi MaTemMaTuKu

Bosuuxnogenue mamemamuku xkak Hayku, smanvl ee pazeumus. OCHO8Hble paszdenvl mamemamuxu. Bwioaowuecs mamemamuxu u ux 6Kk1a0 8
paseumue HayKu.

beckoneunocmv muosicecmea npocmuix yucen. Yucna u onunst ompesxos. Payuonanvuvie uucna. Ilompedbnocmo 6 uppayuonanvrulx yuciax. Lllkona
Iugazcopa

3apoorcoenue ancebpul 6 neopax apugpmemuxu. An-Xopesmu. Pooscoenue byxkeennoti cumeonuku. 11. @epma, @. Buem, P. /lekapm. Hcmopus éonpoca o
Haxoxcoenuu hopmyn Kopreu aneebpauieckux ypagueruii cmenenet, oonvuux wemvipex. H. Tapmanws, [oc. Kapoano, H.X. Abens, J. I'anya.
Tlossnenue memooa KoopouHam, NO360JAOWE20 NEPesoOUmMb 2eoMempuieckue 00vekmvl Ha A3bIK aneeopul. llossnenue epagurxos gynkyuii. P.
lexapm, I1. @epma. [Ipumepvl paznuynvix cucmem KOOPOUHAM.

3aoaua Jleonapoo Iluzanckozo (@ubonauyu) o xponukax, uyucia Pubonauuu. 3adaua o waxmamuou oocke. Cxooumocmv 2eomempuieckou
npozpeccuu.

Hcmoku meopuu eeposamuocmeti: cmpaxosoe oeno, azapmuule uepsl. I11. @epma, b.Ilackans, A. bepnynnu, A.H.Konmoeopos.

Om semnedenuss k eeomempuu. Ilughazop u eco wxona. @anec, Apxumeo. I[Inamon u Apucmomens. Ilocmpoenue npagunbHbIX MHO20)20ILHUKOS.
Tpuccexyus yena. Keaopamypa xpyea. Yoeoenue xyba. Hcmopus uucna w. 3onomoe ceuenue. «Hauana» Eexnuoa. JI Dinep, H.H.Jlobauesckuil.
Hcemopus namozo nocmynama.

T'eomempus u uckyccmeo. I’ eomempuueckue 3aKOHOMEPHOCNU OKPYICAIOUWE20 MUPQ.
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Acmponomus u ceomempus. Ymo u kax ysnaiu Anaxcaeop, Ipamocgen u Apucmapx o pazmepax Jlynoi, 3emau u Coanya. Paccmosinusa om 3emau 0o
Jlynot u Connya. Mzmepenue paccmosnusi om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazeumuu mamemamuxu: JI. Dinep. H U. Jlobauesckuii, I11.J1. Yebviwes, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 paszsumuu Poccuu: Ilemp |, wxona mamemamuueckux u Hasueaykux Hayk, passumue poccuiickoeo @roma, A.H. Kpwinos.
Kocmuueckasn npoepamma u M.B. Kenowuu.

TEMATHYECKOE PACITPEAEJIEHUE YACOB YYEBHOI'O ITPEJIMETA «MATEMATHUKA» I1O ®I'OC
Auareopa 8-9 k.

KoaundyecTBO 9acoB
Pa3zgean kypca

Bcero & Kiacc 9 kiacc
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Yucna

8 7 1
ToxnecTBeHHbIe TPeoOpa3zoBaHuUs 49 44 5
VYpaBHEHHUs U HEPABEHCTBA 77 35 42
OyHKIHMH 51 6 45
Pemenue TekcTOBBIX 33124 19 10 9
Hroro 204 102 102
INPAKTUYECKASA YACTb
Kiace KonnuecTBo KOHTPOJIBHBIX paboT
8 11
9 9
Hroro 200
I'eomeTpus 8-9 k.
KosmuecTBo yacos
Paspen kypca
Bcero 8 kiacc 9 kmacc
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I'eomeTpuueckue Gurypsl 44 30 14
OrtHOLIEHHS 16 16
N3mMepeHns u BBIYUCICHUS 42 22 20
BexTopb!l 1 KOOpAMHATEI HAa INIOCKOCTH 27 27
I'eomeTpuueckue npeodpa3oBaHus 7 7
Hroro 136 68 68
IMPAKTHYECKAS YACTb
Kitace KonnuecTBo KOHTPOIBHBIX paboT
8 5
9 6
Htoro 11
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