AHHOTanus K pado4eil mporpaMMe 1o MaTeMaTHKe
7-9 kanace (pacIMpeHHbIH YPOBEHbD)
a7 808, 90 kiaccoB

Pabouas mporpamMma mo MmaremaTHke Juis 7-9 KJIacCOB COCTaBJI€Ha B COOTBETCTBUU C:
TpeboBanusMu DepepaqbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENILHOTO CTaHJApTa OCHOBHOTO
obmero oOpazoBanuss (PI'OC OOQO); TpeboBaHUSMU K pe3yabTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTenbHON  MPOrpaMMbl (JIMYHOCTHBIM, METANPEJAMETHBIM, TPEIMETHBIM); OCHOBHBIMHU
MOAXOJAaMU K Pa3BUTHIO U (POPMUPOBAHUIO YHUBEpCAIbHBIX ydeOHbIX newictBuil (YY) mns
OCHOBHOTO o0miero oOpa3oBanusi. B Hell coOmomaeTcs NpeeMCTBEHHOCTh C  (eaepanbHbIM
rOCy/IapCTBEHHBIM  00pa30BaTENbHBIM  CTaHAAPTOM  HAyalbHOrO  00mero  oOpazoBaHUs;
YUUTBIBAIOTCSI BO3PACTHBIC U IICHUXOJIOTHYECKHE OCOOCHHOCTH IIKOJILHUKOB, OOYYalOIIMXCS Ha
CTYIIEHU OCHOBHOTO 00111er0 00pa30oBaHusl, YUUTHIBAIOTCS MEXKIIPEAMETHBIC CBSI3H.

[TporpaMMma npeanonaraeT M3y4eHUEe MAaTeMaTUKU Ha YIiyOJEHHOM YpPOBHE B 7 Kiacce, a
3areM, Imocje BbIOOpa oO0ydarolMMUCS B § KJlacCe COLMAIbHOIO MM YHHBEPCAJIBLHOIO HPOQHIIL
00y4eHHs, — Ha paCIIUPEHHOM ypOBHE.

Kypc maremaTnka cocTouT u3 ABYX Moayieil «Anredpa» u «l'eomerpusin. Ha uzyuenue
MoIyJIs «AnreOpay Ha yriryOJIGHHOM YpOBHE OTBOJIUTCS 4 y4eOHBIX yaca B Hemento, 136 yaeOHbIX
yacoB B roj B 8 kiacce u 132 yueOHbIX uyaca B 9 kiacce. Ha usydyenune moxmyns «I'eomeTpus»
OTBOJUTCS 2 y4eOHBIX Yaca B He/leNt0, 68 yueOHBIX 4acoB B roj B 8 kjacce U 66 yueOHbIX yaca B 9
knacce. Beero Ha kypc otBoautcs 402 yueOHBIX yaca.

CoctaB YMK
8 kiaacc:

e Mepzmak A.T'., [Tononckuii B.b., Sxup M.C.Anrebpa 8 kiacc: yueOHUK s 00ydarommxcst
obmeoOpa3oBarenbHbIX yupexaenuii. - M.: BEHTAHA-I'PA®, 2019

e bymnko E.B., Mepznsak A.I'., [Tonouckuii B.b. Anrebpa 8 ki. Meroauueckoe mocodue. - M.:
BEHTAHA-TPA®, 2019

e Mepzmak A.l'., Ilononckuit B.b., fxup M.C. AnreGpa (yrnyOneHHoe u3yueHue). 8 kiacc.
CamocrosTenbHble 1 KOHTpoJbHbIE padoTsl - M.: BEHTAHA-I'PA®, 2019

e Teomerpus: 8 kiacc: y4eOHHMK ISl ydalIuxcsi 00IIeo0pa3oBaTENbHBIX OpraHu3anui /
A.I''Mepamnsx, B.M. ITonskos. - M.: Benrtana-I'pag, 2019.

o Teomerpus: 8 kmacc: metomudeckoe nocodue /E.B.byuko, A.I'. Mepsnsk, B.b. TTononckuii,
M.C. Sxup. — M.: Benrana-I'pag, 2019.

9 kiaacc:

e Mep3mak A.I'., Ilononckuit B.b., Axup M.C.Anrebpa 9 kiacc: yueOHUK g 00Yy4arOIIUXCS
o0mieoOpa3oBarenbHbIX yupexxaeauid. - M.: BEHTAHA-I'PA®, 2019

e bynko E.B., Mepsnsaxk A.I'., Ilomonckuit B.b. Anrebpa (yrinybnenHoe usydenue). 9 KL
Meroanueckoe nocodue. - M.: BEHTAHA-I'PA®, 2019

e Mepzmak A.l'., Ilononckuit B.b., fAxup M.C. Anrebpa (yrinyOneHHoe uzyudeHue). 9 kiacc.
CamocrosiTenbHbIe U KOHTPOJIbHBIE padoTel - M.: BEHTAHA-T'PA®, 2019

e [eomerpus: 9 kiacc: y4eOHHMK JUIs ydamiuxcs o0IIeoOpa3oBaTeNbHBIX Opranusanuii / /
A.I''Mep3mnsk, B.M. ITonskos. - M.: Bentana-I'pag, 2019.

e Teomerpus: 9 xmacc: merogumdeckoe nocodue /E.B.bynko, A.I'. Mep3nsk, B.b. [Tononckuii,
M.C. Axup. — M.: Benrana-I'pad, 2019.

Lesn u 3agaun n3ydyeHust yuedHoro kypca «MaremaTuka 8-9 kiace»
[TporpammMa HanpasiieHa Ha JOCTHKEHHE CIEIYIOLINX LeJIei:

e (opMHUpPOBaHME IIEIOCTHOTO MPECTABICHUS O COBPEMEHHOM MUDE;
® Da3BUTHE UWHTEIUIGKTyaJlbHBIX M TBOPYECKHUX CIIOCOOHOCTEH  ydalMxcs, a TakKke



UHAUBUAYAJIbHOCTH JIMYHOCTHU,

Y4yeOHo-TeMaTHUYECKHI IJIAH
Aureodpa. 8 kiaacc

Ne Ha3Banue Tembl KoJu1-Bo yacos
(pabouas
NporpamMma)
1 PanmioHanbHbIE BBRIpaKEHUS 55
2 KBanpartusie kopHH. JleHCTBUTEIbHBIC YHCIIA 30
3 KBanparneie ypaBHEHHS 36
4 [ToBTOpEeHME U cucTeMaTH3aIKs Y9eOHOTO MaTepuaia Kypca 15
anreOpsl 8 Kiacca
NUTOro 136
I'eomeTpusi. 8 kiace
Ne Ha3Banue Tembl KoJu-Bo yacos
(paGouas
MporpamMma)
1 UYeTbIpexyrojibHUKH 22
2 [Tonobue TpeyroabHIUKOB 16
3 Pemienne npsiMOyrosbHbIX TPEYrOJbHUKOB 14
4 Mpuoroyronbauku. [lnomans MHOTOyroJibHUKA 10
5 [ToBTOpEeHME M cUCTEeMaTH3AIHsl YIeOHOTO MaTepralia 6
NUTOroO 68
Auaredpa. 9 kaacc
Ne Ha3Banue Tembl Kou1-Bo yacos
(pabouas
NporpamMma)
1 HepasenctBa 26
2 KBanpatnanas QyHKIus 39
3 DJIEMEHTHI IPUKJIAJHOW MAaTEMAaTUKHU 27
4 YucioBbIe MOCIEN0BATEIBHOCTH 24
5 [ToBTOpEeHME U cCUCTEMaTH3AIHS YIeOHOTO MaTepralia 3a 16
Kypc anredpsl 9 knacca
NUTOrO 132
I'eomeTpus. 9 kaace
Ne Ha3Banue Tembl Kou1-Bo yacos
(paGouas
nporpamMmma)
1 Pemenne TpeyroiabHUKOB (16 yacos) 16
2 ITpaBWIIbHBIE MHOTOYTOJIBHHKH 9
3 JlekapTOBBI KOOPAMHATHI 11
4 BexTopsl 14
5 I'eomerprueckne npeodbpa3oBaHus 10
6 HavanpHbie cBeIeHUS IO CTEPEOMETPUHN 5
7 IToBTOpEHME M cucTeMaTH3ays y9eOHOTO MaTepuaia 1
NUTOro 66

BOCIIMTAHUE POCCUMCKON TPaKTaHCKOM UAECHTUYHOCTU: MATPUOTU3MA, YBaKeHU K OTeuecTBy,

Ilnanupyembie pe3yabTaTbl U3yYEHUS.

JIn4HOCTHBIE pe3y/IbTaThl:

OCO3HAHHUS BKJIaJ]a OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOM HAYKHU;




OTBETCTBEHHOE OTHOILIEHHE K YYEHHIO, TOTOBHOCTb MU CIIOCOOHOCTH OOydYamommuxcs K
CaMOpPa3BUTHIO U CAaMOOOPA30BaHMIO HA OCHOBE MOTHBAIIMM K O0YUEHHIO U ITO3HAHHUIO;
OCO3HAHHBII BHIOODP U MTOCTPOCHHE JAJIbHEHINEH HHIUBUAYATbHONU TPAEKTOPUH 00pa30BaHUs Ha
0a3e OpUEHTHPOBKH B MHpe mpodeccuil U NpoPecCHOHATBHBIX NPEANOYTEHUH ¢ Y4ETOM
YCTOMUYUBBIX [103HABATEIbHBIX UHTEPECOB, & TAK)KE Ha OCHOBE (POPMHUPOBAHUS YBAKHUTEIHHOIO
OTHOILEHHS K TPYAY, Pa3BUTHE OIBITA yYaCTUs B COLUAIBHO 3HAYUMOM TPY/E;

YMEHHE KOHTPOJMPOBaTh, OLEHHBATh M aHAJIU3UPOBATh HpPOLECC U PE3ylbTaT ydyeOHOH u
MaTeMaTHYeCKOM JesITeIbHOCTH;

YMEHHE CaMOCTOSITENIbHO paboTaTh C pPa3sNUYHBIMU HCTOYHMKaMH HHpopMmanuu (ydeOHbIC
11oco0Ousi, ClipaBOYHUKH, pecypcebl IHTepHETa U T. 11.);

yYMEHHUE B3aUMOJEHCTBOBATh C OJHOKIACCHUKAMU B IIpoLiecce yUeOHOM NesTeIbHOCTH;
KPUTUYHOCTh ~ MBIIIJICHUS, HMHULUATHBA, HAXOIYMBOCTb, AKTUBHOCTb IPU  PELICHUU
MaTeMaTHYeCKUX 3aJ1ay.

MeTanpenMeTHMe pe3yJbTaThbl:

IepBOHAYAJIbHBIE NPEACTABICHUS 00 HEAX U O METOJax MaTeMaTHKH Kak 00 YHHBEpCalbHOM
A3BIKE HAYKU U TEXHUKHU, O CPEACTBE MOJEINPOBAHUS SABJICHUN U IIPOLIECCOB;

YMEHHUE CaMOCTOSATEIbHO ONPEAEATh IeJId CBOero oOy4eHHs U MpUOOpeTaTh HOBBIE 3HAHU,
CTaBUTh U (HOPMYIMPOBATH [yl ceOsl HOBbIE 3aJauu B yu€Oe, pa3BUBaTh MOTUBBI U UHTEPECHI
CBOEH II03HABATEIIBHON JIE€ATEIbHOCTH;

YMEHHME COOTHOCUTBH CBOU JEHCTBUS C IJIAHUPYEMBIMU PE3YJIBTaTaMH, OCYIIECTBIIATE KOHTPOJIb
CBOEH JIESATEILHOCTH B MPOLIECCE JOCTHKEHUS pe3yJbTaTa, ONpeAessaTh CIOcoObl JeicTBUN B
paMKax MpPEeUIOKEHHBIX YCIOBHH U TpeOOBaHWH, KOPPEKTUPOBATh CBOM [JCHCTBHS B
COOTBETCTBUU C U3MEHSIOLICHCS CUTYALUEH;

YMEHHUE ONPEACISITh MOHSATHUS, BBIABISATH UX CBOWCTBA W TNPHU3HAKH, CO3/IaBaTh OOOOIICHHMS,
YCTaHABIMBATh AHAJOTUH, KIACCU(PUIMPOBATh, CAMOCTOSITEIIbHO BBIOMpPATh OCHOBAHUS U
KPUTEPHH IS KJIaccu(uKaIumy,

YMEHHUE YCTaHABIWBATH MPUYMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH JIOTUYECKOE PACCYyKICHUE,
YMO3aK/Ii04eHrne (MHAYKTUBHOE, EAYKTUBHOE U 110 aHAJIOTUHN) U JIeNaTh BbIBOJIBI;

pa3sBUTHE KOMIIETEHTHOCTU B OOJIACTH MCMOJIb30BaHUS HMH(OPMAIIMOHHO-KOMMYHHMKAIIMOHHBIX
TEXHOJIOTHIA;

YMEHHME BHJIETh MaTEeMaTHUECKYIO 3aJady B KOHTEKCTE MPOOJEMHOW CUTyallUh B JPYTUX
JUCLUILINHAX, B OKPYXKAIOIIEH KU3HU;

YMEHUE NMPaBUJIBHO U JIOCTYITHO M3JIaraTh CBOM MBICIIH B YCTHOM M MUCbMEHHOH (hopme;

YMEHHME HaXOJUTh B Pa3JIMYHBIX HCTOYHMKAX HH(POPMAIUIO, HEOOXOAUMYIO AJIsi pPELICHUS
MaTeMaTUYeCKUX 3a/ay, U TNPEACTaBIATh €€ B MOHATHOW (opMe, NMPUHUMATh pEIIEHUE B
YCIIOBUSAX HEMOJHON WM U30BITOYHOM, TOUHOM MITM BEPOSATHOCTHOW MH(OPMAIIUY;

yMeHHe 00pabaThIBaTh U AaHAJTU3UPOBATH MOJIYYEHHYIO HH(POPMAIHIO;

yMEHHE NOHMMATh M UCIOJb30BaTh MaTeMaTHYEeCKHE CpelCTBAa HArasAHOCTH (Tpaduku,
TaOJIMLIBI, CXEMBI U JIp.) Ul WUTIOCTPAIMK, WHTEpPIpeTalnn, apryMeHTaluy;

YMEHHME BBIJBUTATh U PEATU30BBIBATH TMIIOTE3bI IIPY PEIIEHUN MAaTEMaTUYECKHUX 33]a4;
[IOHUMaHUE CYILHOCTU aITOPUTMUYECKUX ACUCTBUN U yMEHUE JEHCTBOBATH B COOTBETCTBUMU C
[IPEMJIOKEHHBIM AJITOPUTMOM;

YMEHHE HaxOIuTh pa3IMyHble CHOCOObI pEeHIeHHs] MaTeMaTH4YeCKOW 3aJauM, peliaTh
II03HABATEJIbHBIE U TPAKTUYECKHE 3a/1a4H;

MPUOOPETEHHUE OIBITA BHITIOJTHEHUS MPOEKTHOU JESITEbHOCTH.

IIpeaMeTHbIe pe3y/ibTaThl:
8 ki1acce

BorinyckHuk Hayuntcs B 8 kiacce



DJieMeHThI TEOPUH MHOKECTB M MATEMATUYECKOM JIOTUKH
e OmnepupoBarb Ha 0a30BOM YpOBHE TMOHATHSIMH: MHOXKECTBO, DJJEMEHT MHOXECTBA,
MOJAMHOKECTBO, TPUHAIC)KHOCTH;
® 33/1aBaTh MHO>KECTBA MEPEUNUCICHUEM UX DJIIEMEHTOB;
® HAXOJUTh NIEpeceueHue, 00bEIMHEHNE, TOAMHOKECTBO B MPOCTEHININX CUTYAIIHSX;
e omepupoBaTh Ha 0a30BOM ypOBHE TMIOHATHUSIMH: ONpEICICHUE, AaKCHUOMa, TeopeMa,
JI0Ka3aTeIbCTBO;
® [PUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI JJIsI OJTBEPKICHUSI CBOMX BbICKA3bIBAHUH.
B noBceiHeBHOIM KU3HU U IPU U3YYEHUU APYTUX MPEAMETOB:
® JCIOJIb30BaTh TpaduuecKkoe MpeCTaBICHUE MHOXKECTB IS ONMUCAHMS PEAIbHBIX MPOIECCOB U
SIBJICHUH, IPY PEIICHUH 337249 JPYTUX YICOHBIX TIPEIMETOB.
Yucaa
e OmnepupoBarb Ha 0a30BOM YypOBHE IMOHATHIMH: pPAIMOHAIBHOE 4YHCJIO, apu(METHUCCKHUI
KBaJPAaTHBIN KOPEHB;
® HCIIOJB30BaTh CBOMCTBA YKCEII U MPpaBuUia ACHCTBUI IIPH BBITTOJIHEHUH BHIYUCIICHU;
HCMOJIb30BaTh MPU3HAKU JAeIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUH BBIYMCICHUN U
peLIeHUH HECIOXKHBIX 3a/1a4;
BBITIOJIHSTH OKPYTJICHHE PAllMOHATBHBIX YHCENl B COOTBETCTBUU C IIPaBUJIAMU;
OIICHUBATh 3HAYCHHUE KBAJPATHOTO KOPHSI U3 TIOJIOKUTEIILHOTO LIEJIOTO YHUCIIa;
pacro3HaBaTh pallMOHAIBHBIC U UPPAIlMOHAIBHBIC YHCIIA;
CpaBHUBAThH YKCIIA.
MOBCEHEBHOM KU3HU U MIPU U3YYECHHUH JIPYTUX IPEIMETOB:
OIICHUBATh PE3YJIbTATHl BHIYMCICHUI MPU PEIICHUH MPAKTHUYECKUX 3a71a4;
BBITIOJIHSTH CPABHEHUE YHUCEIT B PEAIbHBIX CUTYalIHSIX;
COCTABJISITh YMCIIOBBIC BBIPAXKEHUS IPU PEIICHUH MPAKTUYECKUX 3a]ad M 3a7ad U3 JPYrux
y4eOHBIX IPEIMETOB.
ToxnecTBeHHBIEC IPe0OPa30BaAHUA
e BhINOMHATH HECIOXKHBIE TTPEOoOpPa30BaHUS ISl BHIYMCICHUS] 3HAUCHUN YHUCIIOBBIX BBIPAKEHUH,
coJiepKalliX CTEMEHU C 1ETbIM OTPHUIATEIHbHBIM ITOKa3aTeIeM;
® BBINOJHATH HECIOXKHBIE MpeoOpa3oBaHUsl APOOHO-TUHEHHBIX BBIPAKEHUH U BBIPAKEHUU C
KBaJPAaTHBIMU KOPHSIMH.
B noBcenHeBHOIM KU3HU U IPU U3YYEHUU APYTHUX MPEAMETOB:
® [IOHMMAaTh CMBICI 3aIMCH YUCJa B CTAHAAPTHOM BU/IE;
e OInepupoBaTh Ha OA30BOM YPOBHE MOHITHEM «CTaHJAPTHAS 3aMMUCh YHUCIIA.
YpaBHeHusi 1 HepaBeHCTBA
e OmnepupoBaTh Ha 6a30BOM YpPOBHE MOHSATHUSIMH: PABEHCTBO, YUCIOBOE PaBEHCTBO, ypaBHEHHE,
KOpEHb YpaBHEHUS, PEIICHHWE YpPaBHEHMS, YMUCIOBOE HEPABEHCTBO, HEPABEHCTBO, DPEILIECHHE
HEPaBEHCTBA;
® [POBEPATH CIPABEIIMBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;
e pelaTh JMHEHHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOJIAIIMECS K JIMHEHUHBIM;
® pelaTh CUCTEMbI HECIIOKHBIX JTUHEHHBIX HEPABEHCTB;
® [POBEPSATH, ABJSAETCS JIU TaHHOE YUCIIO PEIICHHEeM ypaBHEHUs (HEpaBEHCTBA);
e pemaTh KBaJApaTHBIE YpPaBHEHHS 10 (popMysie KOpHEH KBaJApaTHOTO YPaBHEHUS;
® U300paXkaTh PEIICHHUS HEPABEHCTB U UX CHCTEM Ha YUCIIOBOU MPSMOM.
B
[ ]

...w....

TIOBCEHEBHOM KU3HU U TIPU U3yYCHUH JPYTHX TPEIMETOB:
COCTABJIATh M pEIIATh JMHEWHbIC ypaBHEHMs IPH PEIIEHUH 33734, BO3HUKAIOUIMX B JPYTUX
y4eOHBIX TpeaMeTax.
DOYyHKIUHT
e  Crpouts rpadux GpyHKIHH Yy=X";
® TIPOBEpAThH, SBISIETCS JIM JaHHBIM rpaduk rpadukoM 3amaHHOW (yHKIMM (JIMHEHHOH,



KBaJIpaTUYHOM, 00paTHON MPOMOPLUOHATBHOCTH);

® OmpeneNsTh NPUOIUKEHHbIC 3HAUEHUS KOOPIMHAT TOUKH repeceueHus rpadukoB QyHKIUH.

B noBceiHEBHOM )KM3HU U [IPU U3YUEHUH JIPYTHX IIPEIMETOB:

® ICIIOJIb30BaTh IpaMKy peasIbHbIX MPOIECCOB U 3aBUCUMOCTEN JUJIsl ONpEeNICHUs] UX CBOICTB
(HauOosplliie M HAUMEHbINME 3HAYEHUS, MPOMEXKYTKH BO3pacTaHUs U yObIBaHUS, o01acTu
II0JIO)KUTEIBHBIX U OTPULIATENIbHBIX 3HAYEHUH U T.I1.).

TekcToBBIC 321241

e Pemarths HECIOKHBIE CIOKETHBIE 33]]a4l PAa3HBIX THIIOB HA BCE apr(PMETHUECKUE ICHCTBHS,

® CTPOWTH MOJIENIb YCJOBHA 3agaud (B BHJAE TaOJMIBI, CXEMbI, PHCYHKa WJIM YpaBHEHUS), B
KOTOpO JjaHbl 3HAUEHUS JIBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIUYMH, C LEJIbIO [TOMCKA PEIICHUS
3a/1a4u;

® OCYIIECTBIISATH CIIOCO0 MOMCKA PEIICHHS 3a/1a4i, B KOTOPOM PacCyKJICHHE CTPOUTCS OT YCIOBHS
K TpeOOBaHUIO WK OT TPEOOBAHUS K YCIOBHIO;

® COCTaBJIATH IUIAH PELICHUS 33]1a4H;

®  BBIIEIATH ATAllbl PELICHUS 3a/1a4U;

® UHTEPHPETUPOBATh BBIUMCIUTEIbHBIE pE3YJAbTaThl B 3aJaye, MCCIEAOBATh IOJIyYEHHOE
peuieHue 3a1a4u;

® 3HATh pa3IMyuUe CKOPOCTEH 00beKTa B CTOSIUEH BOJIE, IPOTUB TCUCHUS U 110 TEUCHUIO PEKU;

e pelaTh 33/1a4d Ha HAXOXIAEHUE YaCTHU YUCIa U YUCa 10 €ro YacTH;

e pemiarh 3aJa4d Pa3HbIX TUIOB (Ha paboTy, Ha MOKYIKH, HA JABM)KEHUE), CBS3BIBAIOIINX TPH
BEJIMYUHBI, BBIJCIATH 3TH BEJIMUYUHBI U OTHOLICHUSI MEX1Y HUMU;

® HaxOJUTh IPOLEHT OT YMCJIA, YUCIIO MO MPOLEHTY OT HEro, HaXOJUTh MPOLEHTHOE CHUKEHUE
WM NIPOLIEHTHOE MOBBIILIEHUE BETUYNHBL;

® pelIaTh HECJIOKHBIE JIOTHYECKUE 33]1a4l METOJIOM PACCYXKICHUM.

B noBceiHEBHOM KM3HU U [IPU U3YYEHUH JIPYTUX IPEIMETOB:

® BBIJBUIATh TUIOTE3Bl O BO3MOXKHBIX IPEICIBHBIX 3HAUYEHUSAX HMCKOMBIX B 3aJadye BEJIWYUH
(menatb MPUKUIKY).

I'eomerpuueckue purypsoi

e OnepupoBaTb Ha 0a30BOM YPOBHE MOHATHSAMH F€OMETPHUECKUX DUTYD;

® U3BJEKaTh MH(POPMALIMIO O TEOMETPUUECKUX (PUTypax, MIPEJCTaBICHHYIO Ha YepTeKaxX B SIBHOM
BU/IE;

® T[IPUMEHATH JJS pEUIeHMs] 3a/Jad TeoMeTpuYeckue (axkThl, €ClU YCIOBHS HMX MPHUMEHEHUS
3aJlaHbl B ABHOU (hopMe;

e peuaTh 33Jja4d Ha HAXOXKJEHHE TeOMETPUUYECKUX BEJIMYMH M0 00pa3iiaM WM alrOpuTMam.

B noBceiHEBHOM )KM3HU U NIPU U3YYEHUH IPYTHX IPEIMETOB:

® ICIIOJIB30BATh CBOMCTBA F€OMETPUUYECKUX (QUTYp AJIS pELIeHHs] TUIIOBBIX 3a/1ad, BO3HUKAIOIINX
B CUTYallUsX TIOBCEHEBHOM KU3HHU, 3a]]a4 IPAKTHUYECKOTO COJIEPIKAHUS.

OTHomeHust

e OnepupoBaTh Ha 6a30BOM YpOBHE MOHSATHUSMH: PABEHCTBO (UTYp, paBHbIE (DUTYPHI, PABEHCTBO
TPEYrOJIbHUKOB, NapajlyIeNbHOCTh MPSAMBIX, MEPHEHAUKYISPHOCTh MPSAMBIX, VYIJIbl MEXIY
MPSIMBIMU, TIEPIIEHANKYJIISP, HAKJIOHHAS, TPOEKIIHS.

B noBceiHEBHOM )KM3HU U NIPU U3YUEHUH JIPYTHX IPEIMETOB:

® CIIOJIb30BAaTh OTHOILIEHWS /JIsi pElIeHUs MPOCTEHIIMX 3a]ady, BO3HHUKAIOIIMX B peabHOM
KU3HU.

N3mepenus u BoIYMCICHUS

e BrinonHATh U3MEpeHUe JUIMH, PacCTOSHUM, BEUYHMH YIJIOB, C MOMOIIBIO MHCTPYMEHTOB JUIS
W3MEPEHUH JIJINH U YIJIOB;

e npuMeHATh (opMyabl IUIOIAAM W o0bema, IUIOMAAM  IOBEPXHOCTH  OTIENbHBIX
MHOT'OTPaHHUKOB IPU BBIUMCIIEHUSX, KOTJ]a BCE JaHHbIE UMEIOTCS B YCIOBHY;

e npumeHATh TeopeMy [ludaropa, 0azoBble TPUTOHOMETPUYECKHE COOTHOILUEHUS IS
BBIYMCIICHUS JJIMH, PACCTOSTHUM, IJIOIAJEH B MPOCTEUILINX CIydasx.



B nosceHEBHOM KU3HU U NIPU U3YYCHUU APYTUX IIPEAMETOB:

® BBIYHCIATH PACCTOSIHUS HAa MECTHOCTH B CTaHJAPTHBIX CUTYalHMAX, IUIOIIAAU B IPOCTEHUIINX
Clly4dasix, IPUMEHSTH (JOPMYJIbI B MPOCTEHIINX CUTYAIUSIX B IOBCEAHEBHOM KHU3HH.

I'eomeTpuyeckue mocTpoeHus

e l300pakaTh TUNOBBIC IJIOCKUE (GUTYPHl M (PUTYPHI B MPOCTPAHCTBE OT PYKH U C MOMOILBIO
HUHCTPYMEHTOB.

e B nosceaHeBHOM XU3HU U IIPU U3YYEHUH IPYTUX IIPEIMETOB:

®  BBINOJIHATH IPOCTEHIINE TOCTPOEHUS] HA MECTHOCTH, HEOOXOJUMBIE B PEaIbHOM JKU3HU.

HcTropust MaTeMaTUKHU

e OnuchIBaTh OT/EIbHBIE BBIJAIOLINECS PE3YIbTAThI, IOJYYEHHBIE B XOJI€ Pa3BUTUSI MAaTEMaTUKU
KaK HayKH;

e 3HATb IPUMEPHl MATEMATHYECKUX OTKPBITUM M HMX aBTOPOB, B CBA3U C OTEYECTBCHHOM H
BCEMUPHOH UCTOPUEH;

® [IOHMMAaTh POJIb MAaTEMATUKU B pa3BuTuu Poccuu.

e Merobl MaTEMaTUKU

e BpiOupare noaxoaaumii U3y4yeHHbIH METOJ] JUIsl PeLCHHUs U3YUYEHHBIX TUIIOB MaTeMaTHYECKUX
3aza4;

e [lpuBoaNuTH MpHUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOLIEH NEHCTBUTEIBHOCTH
U IIPOU3BEJICHUAX UCKYCCTBA.

BoinyckHuUK B 8 KJjIacce MOJTY4YUT BO3MOKHOCTh HAYYHThCH

DJIeMEeHThI TEOPUU MHOKECTB M MATEMATHYECKOI JIOTHKH

e  (C80000HO onepuposamv NOHAMUAMU. MHONCECB0, XAPAKMEPUCTUKU MHONCECMEd, dJeMeHm
MHOJICECmBa, — nycmoe,  KOHeYHOe U  OeCKOHeYHoe  MHOJHCeCmeo,  NOOMHONICeCmBO,
NPUHAONEHCHOCMb, BKIIOUEHUE, PABEHCIBO MHONMCECMS, CNOCOObL 3A0AHUE MHOMCECMEA,

®  3a0aamv MHONCECMBA PA3HBIMU CHOCOOAMU

®  1poBepAmMb BbINOJIHEHUE XAPAKMEPUCTIULECKO20 CBOLCNEA MHONCECMEA.

B nosceomnesnoti scusnu u npu uzyueHuu Opyeux npeomemos:

®  UCNONL308AMb MHONCECMBA, ONEPAYUL C MHONMCECMBAMU, UX epaghuyeckoe npedcmasieHue O
ONUCAHUS PealbHbIX NPOYECCO8 U A61eHULl, NPU peuleHuU 3a0ad Opyeux y4ueOHbiX npeomemos.

Yucaa

e  (CB800600HO onepuposamv NOHAMUAMU: PAYUOHATILHOE YUCTO, MHONCECTBO PAYUOHATILHBIX YUCel,
UPPAYUOHATILHOE — YUCLO, KOPEeHb CMeneHu n, OeuUCmeumenbHoe HUCIO, MHONCECMBO
0elCmeUmMenbHblX — Yucel, 2eoMempuyeckas  UHMepnpemayuss  HAmypaibHblx,  YebiXx,
PAYUOHATbHBIX, OeliCMBUMENbHBIX YUCEe;

®  NIOHUMAMb U 0OBACHAMb PAZHUYY MeHCOY NOZUYUOHHOU U HENO3ZUYUOHHOU CUCeMaMU 3anUcCu
yucel,

® Joxazwleamv U UCHOAL308aMb NpusHaku oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmor u
npou3eedeHUs Yucesl npu blNOJIHEHUU BbIYUCTECHULL U PeuleHUU 3a0ay;

®  BLINONIHAMb OKPY2IeHUEe PAYUOHATbHBIX U UPPAYUOHATLHBIX YUCE C 3A0AHHOU MOYHOCMbIO,

®  CpasHUBamMb 0eUCmMEUmMenNbHble YUCILA PAZHLIMU CNOCOOAMU,

®  YnopadouUBAMb HUCAA, 3ANUCAHHbIE 8 BUde OObIKHOBEHHOU U 0eCcAmuyHol Opodu, yucia,
3aNUCAHHblE C UCNONb308AHUEM APUPMemUiecKkoeo KeaopamHo20 KOPHS, KOPHeU cmeneHu
oonvute 2;

o naxooums HOM u HOK uucen pasnvimu cnocodamu u ucnoib3068ams ux npu peueHuu 3a0au,

®  GLINOJHAMbL GLIYUCTIEHUS U NPeoOPA308AHUSL BbIPANCEHUL, COOEPAHCAWUX OeliceUumelbHble
yucna, 8 mom yucie KOpHU HAmypaibHblX CIeneHell.

B nosceomnesnotl scusnu u npu uzyueHuu Opyeux npeomemos:

®  GLINONHAMDL U 00BACHAMb Pe3YIbmamvl CPAGHEHUs. Pe3yIbmamos GblYUCIeHULl NPU peuleHUl
NPAKMUYECKUX 3a0ay, 8 mom yucie NPUOIUNCEHHBIX BbIUUCTIeHUL, UCNOIb3YSL PA3HbIE CNOCO0bL
CpasHeHull,



3anUCLIBAMb, CPAGHUBAMb, OKPY2IANb YUCTI08ble OUHHBLE PEAIbHbIX GENUUUH C UCNOTIb308AHUEM
PA3HBIX CUCEM UMEPEHUS,

cocmasnames U OYeHUBAmMb PA3HLIMU CHOCOOAMU YUCLO8blE BbIPAICEHUS NPU  peuleHUU
NPAKMUYECKUX 3a0ad U 3a0ay u3 Opyaux y4eOHulx npeomemos.

To:xknecTBeHHbIE TPeOOpPaA30BaAHUS

C60600H0 Onepuposams NOHAMUAMU CIENeHU C YelblM NoKa3amenem,

8bINOIHAMb OOKA3AMENLCMBO CEOUCME CIMeNneHU C YeablMU NOKA3AMeNAMU,

€80000HO 811a0emb npuemamu npeodpaz08anusi OpoOOHO-PAYUOHAILHBIX BbIPANCEHULL,
ucnonvzoeams meopemy Buema u meopemy, obpamuyio meopeme Buema, 0na noucka kopHeil
K68aOpamHo2o mpexuieHa u 0/ peulenus 3a0ad, 8 mom Yucie 3a0a4 ¢ napamempamu Ha 0CHO8e
K8AOpamHo20 mpexuieHa,

8bINOIHAMb OeleHUe MHO20YIeHA HA MHO20UIeH C OCIAMKOM,

00KA3bI8AMb CBOUCMBA KEAOPAMHBIX KOPHEll,

BbINOHAMb NPEOOPAZOBAHUSL BLIPAINCEHUL, COOEPAHCAWUX KBAOPAMHbIE KOPHU,

C80000HO  ONEpPUPOBAMb NOHAMUAMU  «MOAHCOECMBOY», «MOAHCOECEO HA MHONCECEey,
«modicoecmeeHHoe npeoopazosanuey;

2
. JokY = ik
BbINOIHAMb PA3IUYHbIE NPEOOPAZ0BAHUS BLIPANCEHUL, COOEPHCAUYUX Moc)yﬂu.( * ) *

B nosceonesnoii scuznu u npu usyuenuu opysux npeomemos:

BLINOHAMb  NPeodpazosanuss U Oeucmeusi ¢ OYKGEHHbIMU  BbIPANCEHUSMU, YUCTOBbLE
KO3 puyuenmsl KOMOPHIX 3aNUCAHBL 8 CMAHOAPMHOM BUOE;

BbINOHAMb NPeoOPA308AHUS PAYUOHATBHBIX BbIPAICEHULL NPU PEUeHUU 3a0ay Opy2ux yueOHbIX
npeomemos;

8bLINONIHAMb  NPOBEPKY NPABOON0000USL (DUBUYECKUX U XUMUUECKUX (QOPMYL HA OCHOGe
CpasHenus pasmepHocmett U 6a1eHMHOCME.

YpaBHeHHs U HEPABEHCTBA

C60000HO Onepuposamsv NOHAMUAMU: YPAGHEHUe, HePABeHCMBO, PABHOCUNbHbIE VPAGHEHUs U
HepageHcmea, ypasHeHue, AGAOWeecs cledcmeuem 0py2020 YPAeHeHUs, VPAaGHeHUs,
PABHOCUTbHBLE HA MHOJCECBE, PABHOCUTIbHbIE NPeOOPA308AHUSL YPAGHEHULL

pewamsv pasHvle GUObl YPAGHEHUU U HEPAGEHCME U UX CUCMEM, 8 MOM Hucle HeKOmopbule
ypaenenus 3 u 4 cmeneneil, OpobHO-pAYUOHANIbHBIE U UPPAYUOHATbHBIE,

NOHUMAMb CMBICT MEOpeM O PABHOCUTLHBIX U HEPABHOCUIbHBIX NPeodPA308aAHUAX YDAGHEHUL U
YMemb uUx 00KA3bl8AMmb,

8nademv pAHLIMU MEMOOAMU peuleHUsi YPAaeHeHUll, HepaeeHcme U UX Cucmem, yMemb
8b10UPAMb MeMmoo peuieHus 1 0O0CHO8bI8AMb CBOLL 8bLOOD;

uz00pasicams MHOJNICECM8A HA NIOCKOCMU, 3a0dgaemvle YPAGHEHUAMU, HEPABEHCMEAMU U UX
cucmemamu.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

COCMasIsmeb U peulams YPAaeHeHUs, HepaBeHCmed, UX CUCeMbl NpU peueHuy 3a0ay Opyeux
VUEOHBIX NPEOMEMO8,

BbINOIHAMb OYEHKY Npagoonooodus pe3yivmamos, NOAYUAeMblX NPU peuleHul paziuyHblx
VpasHeHull, HepageHcme U UX CUCeM NPU peuleHUul 3a0ay Opy2ux yY4eoHvlx npeomemos;
COCMAsIAms U peulams YpasHeHUs U HepaeeHCMEA ¢ NApaMempamu npu pewenuy 3a0ay Opyeux
VUEOHBIX NPEeOMEemOo8,

COCMaenams ypagHeHue, HepageHcmeo Uil Ux CUCmemMy, ONUCbIBAIOwUe PealbHyl0 CUMYayuro
UNU NPUKTIAOHYIO 3a0aYy, UHMEPNPEMUPOSAMyb NOLYYEHHbLE PE3YIbINambl.

DOYyHKIUH

Ce0600HO  onepuposamv — NOHAMUAMU:  3AGUCUMOCTIb,  (OVHKYUOHANbHASL — 3ABUCUMOCHID,
3a8ucumMas U He3asUcCUMas nepemenHvie, QYHKYuUs, cnocoodwvl 3a0anus QYHKYul, apeymeHm u
3HayeHue yHKyul, cpagpux 3a6UCUMOCIU, He ANAWEUC PYHKYUEl,

cmpoums epagpuxu GyHKYuil: TUHEUHOU, KeaOpamuiHou;



AHATUUPOBAM CEOLICMBA (DYHKYULL U 8UO 2PADUKA 8 3A8UCUMOCTIU OM NAPAMEMPOS,

B nosceonesnoui srcuznu u npu usyueHuu opyux npeomemos:

KOHCMPYUpo8amv U UCCIe0068ams @DYHKYUl, COOMEEMCMEYIouue pearbHblM Npoyeccam u
ABNIEHUAM, UHMEPNPEmupo8ams NoIYy4eHHble pe3yibmamvl ¢ COOMEEMCmMEUU O CReyuuKol
uccnedyemoeo npoyecca iy si8ieHusl;

UCNONBL306aAMb 2PAPUKU 3a8UCUMOCTEl OJIsl UCCTe008AHUS PEATIbHbIX NPOYECCO8 U ABTIEHULL,
KOHCMPYUpPOB8amyv U UCC1ed08amy QYHKYuU npu pewleru 3a0ay 0pyeux yueoHvlx npeomemos,
UHMeEpnpemupo8ams NOJYYeHHble Pe3yIbmamvl 6 COOMEEMCMEUL O Cneyupukol yuebH02o
npeomema.

TekcToBble 3a1a4H

Pewamov npocmuvle u cnooicnvle 3a0auu, a makogice 3a0auu NOSLIUEHHOU MPYOHOCMU U
8bIOETISIMb UX MAMEMAMUYECKYIO OCHOBY,

PACNo3HA8amsv pasHvle UObL U MUNbL 3404y,

UCNONIBL306AMb PA3HLIE KPAMKUE 3ANUCU KAK MOOeIU MeKCMO8 CIO0NCHbIX 3a0a4 U 3a0au
NOBBIUEHHOU CTLONCHOCU OJIs1 NOCMPOCHUsSL NOUCKOBOU CXeMbl U PeueHUs: 3a0a4, sbloupamo
ONMUMABHYIO OJIS PACCMAMPUBAEMOT 8 3a0aie CUMYAyuu MoOelb MeKCma 3a0adu;
PAsIuUYams MoOoelb MmexKcma U Mooelb peuleHus 3a0ayll, KOHCmpYyupogams K OOHOU MOOenu
PpeuteHust CLONCHbIX 3a0ay pazuble MOOeU MeKcma 3a0a4du,

3HAMb U NPUMEHIMb MPU CNOCOOA NOUCKA peuleHus 3a0ay (om mpebo8anus K YCI08UIO U OM
VCr08uUs K mpebosanuto, KOMOUHUPOBAHHBIIL),

MOOENUPOBaAmMb PACCYHCOCHUsL NPU NOUCKE PeUleHUsl 3A0ay ¢ NOMOWbIO 2pagh-cxemol,

8b10€/IAMb IMANbL PEULEHUSL 3A0aAYU U COOEPICAHUE KAANCO020 dIMAand;

yMemsb 8bl0UpamMb ONMUMANLHBIN MemoO peuleHus 3a0adu U 0CO3HA8AMb 6blOOp Memooda,
PAcCMampusams pasiudHble Memoobl, HAX00UMb PA3HbLE PEUleHUs. 3a0a4U, eClU 603MONCHO,
AHATUZUPOBAMb 3AMPYOHEHUS. NPU PeUleHUlU 3a0ay,

BLINOHAMb  PA3IUYHbIE NPeoOPA308aHUSL NPEONONCEHHOU 3a0auU, KOHCMPYUPO8AMb HOBbLE
3a0ayu u3 OAHHOU, 8 MOM YUclie 0Opamuble;

UHMEPNPemuposams  8bIUUCIUMENbHbIE PEe3VIbmamvl 8 3adave, UCCiedo8ams MNOJIYUEHHOe
peuterue 3a0aqu;

uUsMeHsmb yciogue 3a0au  (KOIuYecmeeHuvle Ul Ka4eCmeeHHble OaHHble), UCCIed08amb
UBMEHEHHOe NPeodPa308aHHOe;

AHATUZUPOBAMb  BCEBO3MOJICHBIE CUMYAYUU B3AUMHO20 PACNONIONCEHUs. 08YX 00bEeKMo8 U
UMeHeHUe UX XapaKkmepucmuk npu COBMeCmHOM OBUNCEHUU (CKOPOCMb, 8peMsl, paACCMOsHUE)
npu peutenuu 3a0a4 Ha O08udiceHue 08yxX 00beKmo8 Kak 8 0OHOM, MAK U 8 NPOMUBONOTIOHCHBIX
HANpaeienusix, KOHCMpyupo8ams HO8ble CUMYayulu Ha OCHO8E UBMEHEHUS YCI08Ull 3a0ayu npu
OBUIICEHUU NO peKe;

UCCIe008aMb  BCEBO3MOMNCHBIE CUMYAYUU NPU  peulenuu 3a0ay Ha O08UdNCeHue Nno pekxe,
paccmampusams pasHvle CUCMEMbl OMCYema,

peulams pasHooOpaszHvle 3a0ayu «Ha YACmuy,

peutams U 0060CHOBbIBAMb CBO€ peuleHue 3a0ay (8vl0eNsimb MAmemMamuyecKylo OCHO8Y) Ha
HAXO0JICOEHUE YaACMU YUCAA U YUCTA NO €20 YACMU HA OCHO8E KOHKPEMHO20 CMbLCIA Opoou,
00BACHAMb UOSHMUYHOCTb 3A0ay PA3HBIX MUNOS, CA3bIEAIOWUX MPU BeIUHUHbL (HA pabomy,
HA NOKYNKU, HA O8UJICEHUE), BbLOENAMb MU GeIUUUHBL U OMHOULEHUS MeXHCOY HUMU, NPUMEHIMb
UX npu peutenuu 3a0a4, KOHCmMpYuposams coOCmeeHHble 3a0ay YKA3aHHbIX MUNos;

gnadems OCHOBHBIMU MeMOOaMu peuleHuss 3a0ay Ha CMeCU, CHIA8bl, KOHYEeHmpayuu,
UCTIONIL3068AMb UX 8 HOBLIX CUMYAYUAX NO OMHOULEHUIO K U3YUEeHHbIM 8 npoyecce 00yyeHus;
peuiams 3a0a4u Ha RPOYEHMbL, 8 MOM HUCLE, CONCHbIE NPOYEHMbL ¢ 0O0CHOBAHUEM, UCNOIb3YS
PpasHvle cnocoowl;

081a0emb  OCHOBHLIMU  MeMOOAMU  PeuleHUss  CIOJCeMHbIX — 3a0ay:  apugmemudeckull,
aneebpauveckull, nepedop apuanmos, 2eomempuieckull, cpapuieckuti, NPUMEHIMb UX 8 HOBbIX
1O CPABHEHUIO C U3YUEHHBIMU CUMYAYUSIX.



B nogceonesnoil srcuznu u npu uzyueHuu Opy2ux npeomemos:

®  KOHCMPYUpPOBamv HOGble Ol OAHHOU 3a0ayu 3a0auHble CUMYAYUU C Y4emoOM PedanlbHbIX
Xapakmepucmuk, 6 UYACMHOCMU, NPU peuleHuu 3a0a4 HA KOHYEHMpPAayuu, YUumoléamsy
NIOMHOCMb  BeujeCmed,; peuams U KOHCMPYUpo8ams 3a0adu HA OCHOBE PACCMOMPEHUS]
PeanbHbIX CUMyayuil, 8 KOMOpPLIX He Mmpedyemcs MOUHbIU GbIYUCTUMENbHBLU PEe3VIbMam,

® pewams 3a0auu HA OBUICEHUE NO PeKe, PACCMAMPUBAS PA3HbIE CUCEMbl OMCYUemd,

®  KOHCMPYUPOBAMb 3A0AYHbLE CUMYAYUU, NPUOIUICEHHBLE K PEATIbHOU OellCEUMeIbHOCHU.

I'eomerpuueckne purypnbi

o  (C60000HO onepupoamv 2eoMempuyecKuMU NOHAMUAMU NPU peuleHuu 3a0ai U npoeedeHul
Mamemamuyeckux paccyHcOeHutl;

®  CamMocmosmenvHo  oOpMYIUPOBAMb  ONPEOeNeHUsi 2eOMEeMPUYecKux —@ueyp, 6vl08ucams
2Unomesvl 0 HOBbIX CEOUCMBAX U NPUSHAKAX 2eOMEempudeckux ueyp u 060CHO8bIBAMb UIU
onpogepzamu ux, 0600wWamMs UIU KOHKPEMU3Upo8amy pe3yibmamsl Ha HO8ble KIAccbl (ueyp,
NPOBOOUMDb 6 HECTIONCHBIX CIAYUASX KIACCUDUKAYUIO pucyp no pasiudHbiM OCHOBAHUSM,

® uccreo0ogamv uepmedncu, 6KIOUAs KOMOUHayuu Queyp, ussiekamv, UHMEPRpemuposams u
npeobpazoeviéamv UHGOPMayUuIo, npeoCmasieHHyI0 Ha Yepmetcax;

® pewams 3a0a4u 2eOMEMPULecK020 COOEPAHCANUSL, 8 MOM YUCLE 8 CUMYAYUSIX, KO20d ANOPUMM
peutenus He credyem SGHO U3 YCI0BUS, GbINOJHAMbL HeoOXooumbvle Ol peuleHusl 3a0ayu
OONONHUMENbHbLE NOCMPOEHUS], UCCIe008aMb BO3MONICHOCHb NPUMEHEHUs. meopem U (hopmy
0J151 peueHus 3a0ay;

*  opmynuposamsv u 0OKA3bIEAMb 2EOMEMPUUECKUE YINBEPICOCHUSL.

B noBceaHeBHOI )KM3HN M IPU U3YYE€HHH IPYTHX MPEAMETOB:

® COCMasnAMmb C UCNONb30BAHUEM CBOLCNE 2eOMEeMPUYECKUx ueyp mamemamuyecKue mooenu
014 peuleHusi 3a0ad NPAKMUYEcKo20 Xapakmepa U 3a0ad U3 CMENHCHbIX OUCYUNIUH,
UCCe0068amMb NOLYYUEHHbIE MOOENU U UHIMEPNPEemupo8amy pe3yibman.

N3mepeHus u BLIYMCTIEHHS

e (CB800O0OHO onepupogamsv NOHAMUAMU ONUHA, NIOWAOL, GEIUYUHA YVeld KAK 6elUdUHAMU,
CB0DOOOHO ONEpUPOBaAMd WUPOKUM HAOOPOM (OPMYT HA BLIYUCTICHUE NPU PEULeHUU CTONCHBIX
3a0au, 8 MOM yucie u 3a0a4 Ha 8bIYUCTEHUE 8 KOMOUHAYUAX OKPYHCHOCIU U MPEY2OTbHUKA,

®  CaMOCMOSMENbHO POPMYIUPOBAMb SUNOMESbL U NPOBEPSIMb UX OOCMOBEPHOCTIb.

® B n06CCOHEBHOU HCUZHU U NPU USYYEHUU OPYUX NPEOMEMO8:

®  80000HO onepuposamv GOpMyIaMU NPU peuleHUU 3a0ay 8 Opy2ux y4eOHbIX npedmMemax u npu
npoeedenul HeoOX0OUMbBIX BbIUUCTEHUL 8 PEATbHOU HCUSHU.

9 kJjacc
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YpaBHeHUsI H HEPABEHCTBA

® MPOBEPATH CIPABEIIMBOCTH YHCIOBBIX PABEHCTB U HEPABEHCTB;

e pelraTh HEPABEHCTBA, CBOJISIINECS K THHCHHBIM;

® pemrath CUCTEMBbl HEPABEHCTB;

® IIPOBEPSATH, ABJISACTCS JIU TAHHOE YUCIIO PEIICHHEM ypaBHEHUs (HEpaBEHCTBA);

e M300paXkaTh PEIICHHS HEPABESHCTB M X CHCTEM Ha YHCIIOBOM MPSIMOA.

B moBceTHEBHOM KH3HU U TTPH U3YUCHHUH JIPYTHX MTPEIMETOB:

® COCTaBIIATh M pelIaTh JIMHEHHBIC YPAaBHEHHS TPU PEIICHUU 3a/lad, BOSHUKAIOIIUX B APYTUX
y4eOHBIX MpeaMETax.

DOYyHKIUHT

e [Ilo rpaduky HaxoauTh 0OJACTH OMpEICNeHUs, MHOXXECTBO 3HAYCHUW, HYIH (QYHKIUH,
MIPOMEXYTKH 3HAKOIOCTOSHCTBA, TMPOMEXKYTKH BO3pacTaHUs W YOBIBaHWSA, HaAWOOJIbIIEE U
HauMEHbIIIee 3HAYCHUS (PYHKIINH;

e cTpouTh rpaduk QyHKINH;

e omnepupoBaTb Ha 0a30BOM YypOBHE TMOHATUSAMHU: TIOCIEA0BATENbHOCTh, apupMeTHUecKas



Iporpeccusi, reoMeTpuuecKas porpeccus;

e pemarh 337a4d HAa MPOTPECCHH, B KOTOPHIX OTBET MOXET OBITh MOIYYEH HEMOCPEICTBEHHBIM
mojicyeToM 6e3 mpuMeHeHus: GopMyII.

B noBceHeBHOM KWU3HU U IPU U3YYEHUU APYTHUX MIPEAMETOB:

® UCNOJB30BaTh TpaUKU PEaTbHBIX MPOLECCOB U 3aBHCUMOCTEH JJISi ONpENEIeHUs] UX CBOMCTB
(HanOonplIie ¥ HAaWMEHbBIINE 3HAYCHHS, MPOMEKYTKH BO3pacTaHUs M YOBIBaHUS, 00JacTu
MOJIOKUTEIBHBIX U OTPULIATENIbHBIX 3HAYECHUH U T.I1.).

CraTncTHKA M TeOpHs BePOSITHOCTEH

e llmerp mnpencraBieHHE O CTATUCTUYECKUX XapaKTEPUCTUKAaX, BEPOSITHOCTH CIy4allHOTO
COOBITHS, KOMOMHATOPHBIX 33/1a4ax;

® OMpeneniaTh OCHOBHBIE CTATHCTUYECKUE XaPAKTEPUCTUKN YHUCIOBBIX HAOOPOB;

® OLECHUBATh BEPOSTHOCTb COOBITUS B IPOCTEHIINX CITyUasiX;

® UMETh IIPEJCTABICHUE O POJIM 3aKOHA OOJIBILINX YMCENl B MACCOBBIX SBJICHUSX.

B noBceiHEBHOM KM3HU U [IPU U3YYEHUH JIPYTHX IPEIMETOB:

® OIEHUBATh KOJMYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM Iepebopa;

® UMETh IIPEJICTaBICHUE O POJIM IPAKTUUECKU JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITUIA;

® CpaBHUBAaThb OCHOBHBIE CTATUCTHUUECKHE XAPAKTEPUCTHKH, MOJIYUEHHbIE B IPOLECCE PEIICHUS
MIPUKJIAHON 3a/1a4M, U3YUEHUsI pEaJIbHOTO SIBJICHMUS,

® OIICHUBATh BEPOSTHOCTh PEaJbHBIX COOBITUH U SIBJICHUN B HECIIO)KHBIX CUTYaLIUAX.

TexcToBBIE 322N

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

® CTPOUTh MOJENIb YCIOBUSA 3a7aud (B BUJIE TaOJIHUIBI, CXEMbI, PUCYHKA WJIM ypaBHEHHS), B
KOTOpOM JJaHbl 3HAUYEHUS JIBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIUYMH, C LEJIBIO MTOMCKA PEIICHUs
3a/1a4u;

® OCYUIECTBIIATH CIIOCOO IMOMCKA PEIIEHUs 33Ja4ul, B KOTOPOM PacCyXAEHHUE CTPOUTCS OT yCIOBHS
K TpeOOBaHUIO MU OT TPeOOBAHUS K YCIOBUIO;

® COCTaBJIATH IUJIaH PEIICHUS 3a/1auH;

®  BBIJCIATH ATAIbl PELICHUS 3a/1a4U;

® UHTEPHPETUPOBATh BBIUMCIUTEIbHBIE pE3yAbTaThl B 3ajJaye, MCCIEAOBATh IOJIYyYEHHOE
pelieHne 3a1auu;

® 3HaTh pa3jMyue CKOpOCTel 00bEKTa B CTOSIUEH BOJIE, IPOTUB TEUEHUS U MO TEUEHUIO PEKU;

e pelaTh 33/1a4u Ha HaXOXJACHUE YaCTHU YUCIIAa U YUCJIa 10 €ro YacTH;

e pemiath 33aJa4d Pa3HbIX TUMOB (Ha paboTy, Ha TMOKYIKH, HA JBM)KEHHE), CBS3BIBAIOIIUX TPHU
BEJIMYUHBI, BBIJICISATH 3TH BEJIMUUHBI U OTHOIICHUST MEXTY HUMU;

® HAaxOJIUTh IPOLEHT OT YMCIA, YUCIIO MO MPOLEHTY OT HET0, HAXOAUThH MPOLEHTHOE CHUKEHUE
WJIY TIPOLIEHTHOE TOBBIILIEHNUE BETNYUHBI;

® pelaTh HECIOXKHbIE JIOTUYECKHUE 3a7aul METOJIOM PacCyKJI€HUH.

B noBceiHEeBHOM KU3HU U NTPU U3YYEHUH JIPYTUX MPEIMETOB:

® BBIIBUTAaTh TUIOTE3bl O BO3MOXKHBIX MPEACNIbHBIX 3HAUYCHMUSIX MCKOMBIX B 3aJlay€ BEJIMYUH
(menaTh IPUKUJIKY).

N3mepenusi u BIumMcaIeHHUS

e mnpuMeHATh (opMynbl 00beMa, IUIOMIATX TMOBEPXHOCTH OTAEIBHBIX MHOTOTPAHHUKOB IPHU
BBIYMCIICHUSIX, KOTJ]a BCE JaHHBIE UMEIOTCS B YCIIOBHH;

B noBceHeBHOM XKU3HU U NTPU U3YYEHUH JIPYTHX MPEIMETOB:

® BBIUUCIATH PACCTOSIHUSL Ha MECTHOCTU B CTAHJAPTHBIX CUTYaAlUAX, IJIOLIAAM B MPOCTEUIINX
CIIy4asix, MPUMEHSATh (OPMYIIBI B IPOCTEHIIINX CUTYAIIUSX B IIOBCEIHEBHON KU3HU.

I'eomeTpnuyeckue npeodpazoBaHus

e Crpouth purypy, CHMMETPUUHYIO JaHHOH (UType OTHOCUTEIBHO OCH U TOUYKH.

B nosceHEBHOM KU3HU U NIPU U3YYCHUU APYTUX IIPEAMETOB:

® pacro3HaBaTh JIBUKEHUE 0OBEKTOB B OKPYXKAIOIIEM MUPE;

® pacrmo3HaBaTh CHMMETPHUYHBIC (DUTYPBI B OKPYKAIOIIEM MHUPE.



BekTopbl M KOOPAUHATHI HA MJIOCKOCTH

OnepupoBarb Ha 0a30BOM YpOBHE TMOHATHUSMU BEKTOpP, CyMMa BEKTOpPOB, MPOHU3BEICHHE
BEKTOpAa HA YHUCJIO, KOOPJMHATHI Ha MIOCKOCTH;

ONpeAesaATs NPUOIMKEHHO KOOPAMWHATHI TOYKH IO €€ H300paXKEeHHI0 Ha KOOpIWHATHOU
IJIOCKOCTH.

B nosceHEBHOM KU3HU U IPU U3YYEHUU APYTUX PEIMETOB:

HCIIOJIB30BaTh BCKTOPbI I PCIICHHA HpOCTCﬁH.IPIX 3aa4 Ha OHNpeaciICcHuC CKOPOCTU
OTHOCHUTCJIIBHOI'O JIBHXXCHUA.

BLIHyCKHHK B 9 KJ1acce MOJIYYUT BO3MOKHOCTH HAYYUTHCH

YpaBHeHMsI M HEPABEHCTBA

Brademv pasnvimu memooamu pewieHus ypasHeHull, HepaseHcme U UxX Cucmem, ymemby
8bIOUPAMb MeMOoO peuieHus U 000CHO8bIBAMb CEOLL 8bLOOD;

UCNONL306AMb  MEMOO UHMEPBALO8 Ol PEULeHUsT HEePABEHCMS, 6 MOM uucie OpoOHO-
PAYUOHATILHBIX U BKTIOUAIOWUX 8 CeO5l UPPAYUOHATbHBLE BbIPAICEHUS,

pewams aneebpauyecKue YpasHeHus. U HepaGeHcmed U UX CUCmeMbvl ¢ Nnapamempamu
aneebpaudeckum u epapuieckum Memooamu,

811a0emb PAHLIMU MEMOOaMU OOKA3AMENbCIEA HEPABEHCME,

pewams YpasHe st 8 YeabiX YUCIAX.

B nosceonesnoii scuznu u npu usyueHuu opysux npeomemos:

COCMAsIsiMeb U peulams YPAGHeHUs, HEePAGEHCMEA, UX CUCMeEMbl NPU peueHul 3a0ai opyeux
VueOHbIX NpeoMemos;

BbINONHAMb OYEHKY NPABOON0000UsL pe3yibmamos, NOAVHAeMblX NPU PeueHuu pPaziudHblX
VPasHeHUll, HepaseHCMe U UX CUCeM NPU PeuleHUU 3a0ay Opyeux yueOHblX npeomMenos;
COCMAsBIsMb U peulams YPasHeHUsl U HePAGEHCMBA ¢ NAPAMEMPamMU NPU PEueHuU 3a0ay Opyeux
VueOHbIX NPeoMemos,

cocmaensimes YpasHeHue, HepaseHCmeo Wil Ux CUCmeMmy, ONUCHLBAIOWUE PEealbHYI0 CUMYAYUIO
UU NPUKTIAOHYIO 3A0aYy, UHMEPNPEMUPOBAMb NOLYYEHHbLE Pe3YIbmMAanivl.

DOyHKIUH

Ce00600HO  onepuposamv — NOHAMUAMU:  3ABUCUMOCTb,  (DVHKYUOHANLHASL — 3ABUCUMOCHID,
3a6UCUMAsl U He3ABUCUMAsT NepPeMeHHble, (YVHKYUsL, CHOCOObL 3a0anust (YHKYUU, apeymeHm u
3HaueHue QyHKyuu, 001acmov OnpeodeieHus U MHONCeCmEo 3HA4eHus: QYHKYUuY, Hyau QyHKyuu,
NPOMENCYMKU 3HAKONOCMOSIHCIGEA, MOHOMOHHOCMb (DYHKYUU, HAUbOIbUee U HAUMEHbUlee
3HAYeHUs, YemHOCMb/HeyemHOCb QYHKYUU, NepuooOuUyHOCmy @QYHKYUuU, 2pagux @yHKyuu,
BEPMUKANILHASL, ~20PU3OHMATbHAS, HAKIOHHAS  ACUMNMOMbL,  2paApuK  3a8UCUMOCMU, He
aenaowelics gyukyuetl,

cmpoumv 2paguxu GYHKYuLl: JTUHEUHOU, K8AOPAMUYHOU, OPOOHO-TUHENHOU, CMeneHHOU npu
PA3SHbIX 3HAUEHUAX NOKA3AMENs CMENenu, y =|x|;

UCNONbL306aMb  NPeoOPaA308anuUs epaura GyHkyuu y — £ (x) 011 NOCMPOeHUs 2pauKos
pynkyutl y = af (kx+b)+c;

AHATU3UPOBAMDb CEOLCMBA PYHKYULL U 8UO 2PADUKA 8 3A8UCUMOCTIU OM NAPAMEMPOS;
€80000HO onepuposams NOHAMUAMU: nocned08amenbHOCHb, 02PAHUYEHHAS
NnOC1e008amenbHOCMb, MOHOMOHHO 8o3pacmarowias (yovieaowas) nociedo8amenbHOCHb,
npeoen nocie008amenbHOCmu, apugmemuyeckas npopeccus, 2eoMempuiecKas npozpeccus,
XapakmepucmuyecKoe c8OUCMB0 apuhmemudeckol (2eomempuyecKoll) npocpeccuil;
UCNONBb306AMb MEMO0 MAMeMamuyeckoll. UHOYKYuu 07 8bl800a (Popmyi, 00Ka3amenrbCmed
PABEHCME U HePABEHCME, PeuleHUs 3a0ay Ha 0eNUMOCTb,

Uccne008ams nocied08ameIbHOCMU, 3a0AHHbLE PEKYPPEHMHO;

pewams KOMOUHUPOBAHHbLE 3A0aUl HA APUPDMEMUUECKVIO U 2EOMEMPUYECKYIO0 NPOSPECCUl.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:



KOHCMPYUpo8amy U UCCIe0068ams @GYHKYUl, COOMEEMCmaylouue pearbHblM Npoyeccam u
AGNEHUSAM, UHMEPNPemupo8ams NoJyYeHHble Pe3Vibmambl 6 COOMEEMCmMeuU co Cneyu@uKkol
uccnedyemozo npoyecca Uy s181eHusl;

UCNONB308aAMb 2PAPUKU 3a8UCUMOCTIEl OJISl UCCIe008AHUSL PEATIbHbIX NPOYECCO8 U ABLEHULL,
KOHCMPYUpoB8amsv U UCCie008amsv (OYHKYUU npu peuteruu 3a0ad opyeux y4eOHvix npeomemos,
UHMEPNPEMUPOBAMb NOJYYEHHbIE PEe3YIbMmamvl 6 COOMBEMCMBEUU CO CReYUuPUKol y4ebH020
npeomema.

CrarucTuKa U TeOpus BepOSATHOCTE

Buibupamov  naubonee yooodmwiii cnocob npedcmaenienuss uHpopmayuu, adeK8ammuvlll ee
CBOUCMBAM U YelAM AHAU3A,

BbIUUCTIAMD YUCTOBbLE XAPAKMEPUCMUKU BbLOODKU,

CB0D0OHO ONepuposamv NOHAMUAMU. DAKMOPUAT YUCLA, NEPEeCMAHOBKU, COYEemAaHus U
pazmewgenus, mpeyonvhuk Ilackans,

Cc680000HO 0ONEpuUpPOBams NOHAMUSMU. CIYYAUHLIL ONbIM, CAVHAUHLIL GbIOOD, UCHbIMAHUE,
sleMenmapHoe  cayualinoe codvimue (UCxX00), KIACCUYecKkoe OnpedeieHue 6eposimHOCmu
CAYYAlIHO20 COObIMUSL, Onepayul HA0 CAYYAUHBIMU COOLIMUAMU, OCHOBHbIE KOMOUHAMOPHbIE
Gopmynvl;

Cc80000HO 0ONEpuUpPOBamsb NOHAMUSMU. CYYAUHBIL ONbIM, CAVHAUHLIL GblOOD, UCHBIMAHUE,
aneMeHmapHoe cayyainoe cobvimue (UCX00), KIAcCuyeckoe OonpeoesieHue 8eposmHoCmu
CYHAlIHO20 COObIMUS, Onepayul HAO CAYYAUHBIMU COOLIMUAMU, OCHOGHbIE KOMOUHAMOPHbIE
Gopmynvl;

3HAMb NPUMEPHL CLYYAUHBIX BEIUYUH, U 8BIMUCTSAMb UX CIAMUCIUYECKUe XAPAKMePUCUKLU,
UCNONB308aAMb POPMYIbL KOMOUHAMOPUKY NPU PEUeHUU KOMOUHAMOPHBIX 3a0a4;

pewanms 3a0ayu Ha GbIYUCTEHUE 8EPOSIMHOCIU 8 MOM YUCIEe C UCNOIb308AHUEM (POPMYIL.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

npeocmagiams UHGOPMayulo 0 pearbHbIX NPOYeccax U AGNEHUSIX CNoCcoOOM, a0eK8AMHbIM ee
CBOUCMEAM U Yelu UCCIe008aHUSL;

AHATUZUPOBATL U CPABHUBAMb CAMUCUYECKUe XAPAKMEPUCTIUKU 8bl00POK, NOTYYEHHbIX 8
npoyecce pewieHus NPUKIAOHOU 3a0a4u, U3YYEHUs PealbHO20 AGNEHUs, peulenus 3a0ayu U3
Opy2ux yueOHvlX npeomMemos;

OYeHusamy 6epoOAMHOCHb PeAIbHbIX COOLIMULL U AGNEHUI 8 PASIUYHBIX CUMYAYUSX.

TekcToBbIe 3aa49H

Pewamv npocmeie u crooicnvie 3adauu, a makce 3a0auu NOGBIUEHHOU MPYOHOCMU U
BbLOEISAMb UX MAMEMAMUYECKYIO OCHOBY,

PACno3Hasams pasHvle 8UObl U MUNblL 3a0a4;

UCNONL306aMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeIU MeKCMO8 CIONCHLIX 3a0ay U 3a0ad
NOBBIUEHHOU CIOHCHOCIU O NOCMPOEHUsI NOUCKOBOU CXeMbl U peuleHus: 3a0ad, 8bloupamo
ONMUMATLHYIO OJIA PACCMAMPUBAEMOTL 8 3a0aye CUMYayuu Mooelb MeKCcma 3a0ayu;
pasiuuams Mooeilb MeKcma U Mooelb peuleHuss 3a0ayu, KOHCMpPYuposams K OOHOU MOOenu
PeeHUst CTONACHBIX 3A0aY PA3Hble MOOeIU MeKCma 3a0adu,

3HAMb U NPUMEHAMb MPU CNOCobA NOUCKA peuleHus 3a0ad (om mpedo8aHus K yClo8uro u om
Venosus kK mpebosanuto, KOMOUHUPOBAHHBIL),

MOOENUPOBaAMb PACCYHCOCHUs NPU NOUCKE PeUleHUsl 3A0aY ¢ NOMOWbIO 2pagh-cxemol,

8b10€IsIMb IMANGL PeUeHUs 3a0a4U U CO0ePAHCAHUE KANCO020 IMAna,

yMemsb 8blOUpamsb ONMUMANbHBIN Memo0 peuleHus: 3a0a4u U O0CO3HABAMb 8bl00p Memood,
paccmampusams pasiuinble Memoobl, HaAX00UMb pa3Hble peuleHUs 3a0adl, ecld 603MONCHO,
AHATU3UPOBAMb 3aMPYOHEHUs NPU PEUEHUU 3A0aY,

BLINOIHAMb  PA3IUYHbIE NPeoOPA308aHUS NPEONONCEHHOU 3aA0auu, KOHCMPYUpPO8AmMb HOBble
3a0a4u u3 OAHHOU, 8 MOM YUcCie 0opamHule;

UHMEPNPemupo8ams  GbIYUCIUMENbHbIE Pe3YIbmamyl 6 3adaue, UCCIe008amb NOLYUEHHOE
peuwienue 3a0ayu;



UBMeHAmMb  yclosue 3a0ay  (KOAUYeCmeeHHvle UIU KauyecmeeHHvle OaHHble), UCCIed08amb
UMEeHeHHOe NPeobpa308anHHoe;

AHATUZUPOBAMb  BCEBO3MOJICHBIE CUMYAYUU B3AUMHO20 PACNONIONCEHU 08VX 00bEKmos8 U
U3MeHeHue UxX Xapakmepucmuk npu COBMeCmHOM O8UICEHUU (CKOPOCMb, 8peMsl, pACCMOsIHUE)
npu peuilenuu 3a0ay Ha 0BUICEHUE 08YX 00BbEKMO8 KAK 8 0OHOM, MAK U 6 NPOMUBONOLONCHBIX
HANpaeienusix, KOHCMpyupoeams HO8ble CUMYayul Ha OCHOBe USMEHeHUs YCI08ULL 3a0adu npu
0BUDICEHUU NO peKe;

UCCIe008amMb  8CEBO3MOJICHBIE CUMYAYUU NPU peuleHuu 3a0ay Ha O08UdCeHue no pexe,
paccmampusams pasHvle CUCHEMbl OMCYema,

peuiams pazsHooOPasHble 3a0ayl «HA YACMUY,

pewams u 000CHO8bIBAMb C80€ peuleHUue 3a0ay (8blOesimb MAMeMamuyeckyio OCHO8Y) Ha
HAXO0JICOEeHUe YaACmU YUCAA U YUCTA NO €20 YACMU HA OCHO8E KOHKPEMHO20 CMbLCIA Opoou;
00BACHAMb UOSHMUYHOCTb 3A0aY PA3HBIX MUNOS, CA3bIEAIOWUX MPU BeIUHUHbL (HA pabomy,
HA NOKYNKU, HA O8UJICEHUE), 8bLOCISMb MU BEIUUUHBL U OMHOULEHUS MeHCOY HUMU, NPUMEHSMb
UX npu peutenuu 3a0a4, KOHCMpYupo8ams coOCmMeeHHble 3a0ay YKA3AHHbIX MUNOS,

e1adems OCHOBHBIMU MeMmoOaMu peuleHuss 3a0ay Ha CcMecu, CHIasebl, KOHYeHmpayuu,
UCNONIL3068AMb UX 8 HOBLIX CUMYAYUSX NO OMHOUICHUIO K U3YYEHHBIM 6 npoyecce 00yueHus;
peuams 3a0a4u Ha NPOYEeHMbl, 8 MOM HYUCILe, CIONHCHbIE NPOYEHMbL ¢ 0O0CHOBAHUEM, UCHOJIb3YS
PpasHvle cnocoowl;

pewamsp joeuyecKue 3a0aiu pasHblMu Cnocooamu, 6 mom yucie, ¢ 08yms OJIOKAMU U C mpems
O10KaAMU OAHHBIX C NOMOUWbIO MAOAUL,

peuwlams 3a0a4u N0 KOMOUHAMOPUKe U Meopul 8eposimHOCMEl HA OCHO8E UCNOIb308AHUS
U3YYEHHBIX MemOo008 U 000CHOBLLBANb pelleHUe,

peuams HeClLONHCHbLE 3A0ayl N0 MAMEMAMU4YeCcKol CMamucmuKe;

061a0emb  OCHOBGHLIMU ~ MEMOOAMU  PEUeHUs.  CIOJCEMHbIX — 3a0ay.  apupmemuieckuil,
aneebpauveckuil, nepebop 6apuanHmos, 2eoMempudecKutl, cpaguyueckutl, NPUMeHsIMb UX 6 HOBbIX
1O CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

KOHCMpYyupoeams Hogvle O/l OAHHOU 3a0ayu 3a0ayHble CUMYayuu C YYemoM pedbHbIX
Xapakmepucmuk, 6 YACMHOCMU, NPU peuleHUuu 3a0ay HA KOHYeHmpayuu, Y4umvleams
NJIOMHOCMb  Gewecmeda, peuwams U KOHCMPYUPOosamsv 3a0a4u HA OCHOBE PACCMOMPEHUs]
PeanvbHblX cumyayuti, 8 KOMopvlX He Mmpeoyemcs MOYHbILL 8bIYUCTUMELHBIU Pe3)Ibmam;
peulams 3a0a4u Ha 08UNCEHUe NO peKe, PACCMAMPUBAsL PA3HbLE CUCEMbL OMCYema,
KOHCMPYUpo8ams 3a0aunvle CUmyayuu, RpUOIUNCeHHble K peanlbHol 0eticmeumenbHOCmu.

OTHolIeHUuA

Bnaoems nonssmuem omuowenus Kaxk mMemanpeomemHoim;

Cc60000HO onepuposams NOHAMUAMU: NOOoOUe ¢ueyp, nodobHvle Gueypsl, NOO0OHLIE
mMpey2onbHUKU,

UCNONIL308aAMb CEOUCMEA NOOOOUSL U PABEHCIBA PuU2yp NPU peuenul 3a0au.

B nosceonesnoui scuznu u npu usyuenuu opysux npeomemos:

UCNONIL3068AMb  OMHOULEHUST Ol nocmpoeHus u UCCe008AHUS MAMEMAMUYECKUX Mooeell
06’b€Km06’p€aﬂbHOﬁ HCU3HU.

IIpeoOpa3oBanus

Onepuposambv 08UdCeHUAMU U NPe0OPA30BAHUAMU KAK MEMANPeOMemHbIMU NOHAMUAMU,
onepuposams NOHAMUEM OBUNCEHUS. U NPeodPaA308anus N00odUs 0151 060CHOBAHUL, CB0O0OHO
671a0emb npuemMams NOCMpOoeHUs pueyp ¢ NOMOUWbIO OBUNCEHUL U NPe0OPA306aHUs NO00OUs, a
maxaice KOMOUHAYUAMU OBUNCEHULL, OBUICEHUN U NPeoOPaA308aHULL;

UCNONIb3068AMb  CBOUCMBA OBUNCEHULl U Npeobpazosanull ONisi NposedeHUus 0O0CHOBAHUS U
00Ka3amenbCcmea YmeepicoOeHull 8 2eoMempuu U Opyeux y4eonvix npeomemax;

NOIb306AMbCA CEOUCNEAMU OBUNCEHUL U NPE0OPA308AHULL NPU PEUUEHUU 3A0aY.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:



NPUMEHAMb CBOUCMBA OBUNCEHULL U NPUMEHAMb NO00OUE 0J11 HOCIMPOEHUL U 8bIYUCTEHULL.

BekTopbl 1 KOOPIMHATHI HA MJIOCKOCTH

C600600HO onepuposamv NOHAMUAMU 6EKMOP, CYMMA, PA3HOCHb BEKMOpPO8, Npou3eeodeHue
8EKMOpa HA YUCNO, CKAIAPHOE Npou3eedeHue GeKmopos, KOOPOUHAmMbl HA NIOCKOCMU,
KOOpOUHAamul 8eKmopa,

81ademsv BeKMOPHBLIM U KOOPOUHAMHBIM MemoOOM HA NIOCKOCMU OJisl peuleHus 3a0ay Ha
8bIYUCTEHUE U OOKA3AMENLCNEA,

8bLINOIHAMbL € NOMOWbIO BEKMOPO8 U KOOPOUHAM OOKA3AMENbCBO U3BECHHbIX — eMy
2eomempudeckux akxmos (ceoticmea CpeoHux NUHULL, MeopeM O 3aMedamesibHbIX MOUKAX U
M.N.) U NOIYYAMb HOBblE CEOUCMBA U3BECMHBIX PUSYD,

ucnonvb308ams  ypasHeHus ¢ueyp Ona peuwieHus 3a0ad U CAMOCMOAMENbHO COCMABIANMb
VpasHeHuss 0MmoOeNbHbIX NIOCKUX pu2yp.

B nosceomnesnoti scusnu u npu uzyyeHuu Opyeux npeomemos:

UCnob306dmMb NOHAMUA 6EKIMOPOE U Koopduﬂam onsa peuerus 3a0ay4 no ¢M3MK€,

eeoepaghuu u Opyeum yueOHvIM npeomenma.
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