PABOYASA TIPOI'PAMMA YUYEBHOI'O ITIPEAMETA "MATEMATHUKA. AJITEBPA U
HAYAJIA AHAJIU3A. TEOMETPUS"
(0a30BbIil YPOBEHbD)

|. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA
YYEBHOI'O HPEIMETA "MATEMATHUKA. AJITEBPAU HAYAJIA AHAJIU3A.
TFEOMETPUA"
JIN4YHOCTHBIE Pe3yJIbTATHI:

— YyBCTBO I'OPJOCTH 32 POCCUMCKYI0 MaTEMaTUYECKYI0 HAyKy, T'YMaHU3M, ITOJIOKHUTEIbHOE
OTHOILEHHUE K TPYy, LIEJICYCTPEMIICHHOCTb;

— TOTOBHOCTh K OCO3HaHHOMY BBIOOpY JasibHENIEH 00pa30BaTeIbHON TPAEKTOPHH;

— YMEHHME YIPaBIATh CBOECH IMO3HABATEIBHON JIEATEIbHOCTBIO;

— YMEHHE SCHO, TOYHO, I'PAMOTHO M3J1ararb CBOM MBICIM B YCTHOM M IIMCBMEHHOW pEYH,
IIOHUMATh CMBICI MOCTABJICHHOM 3aJa4M, BBICTPAUBATh apryMEHTALUIO, IPUBOIUTE IPUMEDPHI U
KOHTPIIPUMEDBI;

— KPUTHYHOCTb  MBIIUICHMS, YMEHHE  paclo3HaBaTb JIOTHYECKH  HEKOPPEKTHBIE
BBICKa3bIBAaHUS, OTIIMYAThH TUIIOTE3Y OT (PaKTa;

— TMpejACTaBlieHue O MaTeMaTUYeCKON Hayke Kak cdepe 4eIoBEeYeCKOW IesTeNbHOCTH, 00
JTanax e€e pa3BUTHsA, O €€ 3HAUMMOCTH JUISl pPa3BUTHS LIMBUIIM3ALIUN;

— KpEaTMBHOCTh MBIIUICHNS, WHHUIMATHBA, HAXOJYMBOCTb, AKTUBHOCTb IPH pEUICHUU
MaTEeMaTUYECKUX 3a1a4;

— YMEHHE KOHTPOJMPOBAaTh IMpOLlECC M  pe3yapTaT Y4eOHOH  MaTeMaTH4eCKOU
NESITEIbHOCTH;

— CHOCOOHOCTh K 3MOIMOHAJIBHOMY BOCHPUSATHIO MaTeMaTHYecKUX OOBEKTOB, 3ajad,
pELIEeHHH, paCCYKICHUI;

MeranpeaMeTHble pe3yJabTaThl:

— IIE€pBOHAYAIbHbIE MPEJICTABICHUS 00 HIEsIX U O METOJax MaTeMaTHKM Kak o0
YHHUBEPCAIBHOM SI3BIKE HAYKH M TEXHUKH, O CPEICTBE MOJIEIUPOBAHMS SIBJICHUIN U IIPOLIECCOB;

— yMEHHUE BHJIETh MAaTEMATUYECKYIO 3a/lauy B KOHTEKCTE MPOOJIEMHON CUTyalluu B JPYruX
JUCLMIUINHAX, B OKPYKAIOILEH KU3HU;

— yMEHHUE HaXOJUTh B Pa3IMYHBIX UCTOYHHUKAX UH(OPMALIIO, HEOOXOAUMYIO JUISl peIIEHUs
MaTeMaTU4YeCKUX Mpo0OJeM, U IPEACTaBIATh €€ B IOHITHOU (opMe;

— yMEHHUE IOHHUMAaTh M MCIOJb30BaTh MaTeMaTUYECKUE CPEJCTBA HArJISIIHOCTH (Tpaduku,
JMarpaMMbl, TaOJIUILbI, CXEMbI U JIP.) U WILTIOCTPALU, HHTEPIPETAlUi, apryMEHTAlUH;

— YyMEHHE BBIIBUTaTh THUIOTE3bl IPH pEIIEHUMM Y4YEOHBIX 337ad M  I[OHUMATh
HE00X0AUMOCTb UX POBEPKH;

— YyMEHHE NPUMEHATh WHAYKTUBHBIE M JEIyKTUBHBIE CIIOCOOBI PACCYXIEHUH, BHUIETH
pa3JIMYHbIC CTPATETUU PELICHUS 3a1a4;

— IIOHUMAaHHE CYIIHOCTU AITOPUTMHUUYECKUX IMpPEANUCAaHUN U yMEHHUE JCUCTBOBAaTb B
COOTBETCTBUU C IIPEIIOKEHHBIM aITOPUTMOM;

— yMEHHE CaMOCTOSITENIbHO CTaBUTh 1I€JIU, BEIOUPAThH M CO3/aBaTh aIrOPUTMBI JUTS PELICHUS
y4eOHBIX MaTeMaTHYECKHX MPoOIeM;

— YMEHHE IUIaHUPOBATh U OCYIIECTBIIATh JEATEIbHOCTD, HAIIPABICHHYIO HA PEIICHUE 3a/1a4
HCCIIEN0BATENIBCKOTO XapaKTepa;

IIpeaMeTHbIe pe3ybTAThI:



BoinyckHUK HA 6230BOM YPOBHE HAYYHTCSI

dnemenmol meopuu MHOMCECE U MAMEMAMUYECKOU 1OZUKU

- OnepupoBath Ha 0a30BOM ypOBHE TMOHATHSIMH: KOHEYHOE MHOXKECTBO, JJIEMEHT
MHO>KECTBA, IMOJAMHOKECTBO, IepeceueHre U 00beIMHEHNE MHOXKECTB, YUCIIOBBIC MHOXKECTBA Ha
KOOPAMHATHOU MPSIMOM, OTPE30K, HHTEPBAIL;

- OTIepUpPOBaTh Ha 0a30BOM YPOBHE MOHATHSAMHE: YTBEPKICHHUE, OTPUILIAHUE YTBEPIKICHUS,
WUCTUHHBIC W JIOKHBIC YTBEPXKACHUS, TPUYMHA, CJCACTBHE, YAaCTHBIM cCiiydail oOmiero
YTBEPKICHHUSI, KOHTPIIPUMED;

- HaXOJHTh TepeceueHrne U OObEMHECHNE IBYX MHOXKECTB, MPEJICTABICHHBIX TpadUIecKu
Ha YUCJIOBOU MPSAMOM;

- CTPOUTh HA WYHCJIOBOH TPSMOM IOJMHOKECTBO YHCIIOBOTO MHOXECTBA, 33JaHHOE
MIPOCTEUIIIMH YCIIOBUSMU;

- pacro3HaBaTh JIOKHBIE YTBEPKICHHS, ONTUOKH B PACCYXICHHUSIX, B TOM YHCIIE C
WCII0JIb30BaHUEM KOHTPIIPUMEPOB.

B nosceonesnou scusnu u npu uzyyeHuu opyeux npeomemos:

- WCI0JIb30BaTh YHCIIOBBIC MHOYKECTBA HA KOOPJAWHATHOM MPSMOM JUTSI ONTUCAHMS PEaTbHBIX
MPOLECCOB U SIBJICHUI;

- MTPOBOJIUTH JIOTHICCKUE PACCYXICHUS B CUTYaIlUSAX MTOBCETHEBHOM KU3HU

Yucna u evipasricenus

- OnepupoBaTh Ha 0a30BOM YpOBHE MOHSATHSMH: L€JI0€ YHCIO, ACTUMOCTb YHCE,
OOBIKHOBEHHAs1 JpoOb, AecATHYHAs APoOb, PAIMOHAIBLHOE YHCIIO, MPUOMKEHHOE 3HAYCHHUE
Yuclia, 4acTh, JOJS, OTHOILIEHHWE, MPOILEHT, MOBBILICHHWE M MOHUKEHHE Ha 3aJJaHHOE YHUCIIO
MPOIICHTOB, MacIITao;

- omepupoBaTh Ha 6A30BOM YpPOBHE MOHATUSMHU: JOrapudM 4ucia, TPUTOHOMETpUYECKas
OKPY)KHOCTh, TpaJycHas Mepa YyIrja, BeJIMYMHA yrja, 3aJaHHOrO0 TOYKOM  Ha
TPUTOHOMETPUYECKONH OKPY)KHOCTH, CUHYC, KOCUHYC, TAHT€HC U KOTAHI€HC YIJIOB, MMEIOIINX
MIPOU3BOJIbHYIO BETNYHHY;

- BBITIOJIHATH apu(PMeTUUECKUE ACUCTBUS C IIEJIBIMHU U PAllMOHATBHBIMU YHCIaMH;

- BBITIOJIHATH HECJIOKHBIE MPEOOPa30BaHUs YUCIOBBIX BBIPAKEHUM, COJEPIKAIINX CTETIEHU
qucel, MO0 KOPHU U3 Yrce, TH00 JToraprudMbl YHCEIT,;

— CpaBHHMBATh pallMOHATIbHBIC YK CIIA MEXKTY CO00;

— OIICHUBATh M CPABHUBATH C PAIIMOHAILHBIMH YMCIaMU 3HAUYEHUS LIETIbIX CTEIICHEH Uncer,
KOpHEH HaTypallbHOM CTETeHU U3 YHCell, JIOTapiu(MOB YHCEN B IPOCTHIX CIy4asx;

— n300paxaTh TOYKAMU Ha YUCIOBOU MPSIMOM LIeble U palioHaIbHbIC YHCTIa,;

— n300paxaTh TOUKAMH Ha YMCJIOBOM MPSMOM IIeNIble CTENEHU YUCEN, KOPHU HATypajJbHOM
CTETIeHH U3 YHUCEI, JIOTapu(MBbI YUCEN B TPOCTHIX CIyUasix;

- BBITIOJIHATh HECIOKHBIE MPEOOpa3oBaHUs LENBIX U APOOHO-PAMOHANBHBIX OYKBEHHBIX
BBIPAKECHU,

— BBIpaKATh B MPOCTEHUIINX CIyJassX U3 PaBEHCTBA OJHY EPEMEHHYIO uepe3 ApYyrue;

— BBIYHCIIATE B TPOCTHIX CIy4yasX 3HAYEHHUS UHCIOBBIX U OYKBEHHBIX BBIPAKCHHIH,
OCYILIECTBIISIS HEOOXOIUMBIE TIOJICTAHOBKH U MPE0OPa30BaHMUS;

— M300paxaTh CXeMaTHYECKH YTOJI, BETUYMHA KOTOPOTO BEIPAYKEHA B Ipajaycax;

— OIICHUBATh 3HAKH CHHYCA, KOCHHYCA, TAHT€HCA, KOTAHT€HCA KOHKPETHBIX YTJIOB.

B noeceonesrotl scuznu u npu uzyuenuu Opy2ux y4eOHvlx npeomemos:



- BBIMOJIHATH BBIYMCIICHUSI IPU PEIICHUH 3a/1a4 IIPAKTUYECKOTO XapaKTepa;

- BBINOJIHATh ~ MPAaKTHYECKHE PAcueThl C HCHOJB30BAaHMEM IPH  HEOOXOIMMOCTH
CIIPaBOYHBIX MATEPHAIIOB U BBIYHCIIUTEIILHBIX YCTPONCTB;

- COOTHOCHUTH PEAJIbHBIC BEJIMYMHBI, XaPAKTEPUCTUKH 0OBEKTOB OKPYKAIOIIEro MUpPa C UX
KOHKPETHBIMHU YHCJIOBBIMU 3HAYCHUSIMH;

- UCIIOJIb30BATh METOJBI OKPYIJICHHS, NPHONMKEHUS W NPUKUIAKH TpPU  PEHICHUU
NPaKTHYECKUX 33J1a4 MOBCEHEBHOW JKU3HH

Ypasnenusa u nepasencmea

- PemiaTh nuHEHHbIC YpaBHCHUS M HEPABEHCTBA, KBA/IPATHBIC YPABHCHHUS;

- pemath norapudmuueckue ypaBHenus Buga log o (bx + ¢) = d um mpocreiimue
HepaBeHCTBa Buza l0g a X < d;

abe= ¢ (rae d MOXHO TIpEJCTaBUTH B BHJIE

- penraTh mokasarejabHbIe ypaBHEHUS, BUIA
CTENEHU ¢ OCHOBAHKMEM a) U MpocTeiiiue HepaBeHcTBa Buaa @< d  (rae d MOXKHO MpeCTaBUTh
B BUJIC CTCTICHU C OCHOBAHHUEM a);.

- MPUBOJIUTh HECKOJBKO TPUMEPOB KOPHEH TMPOCTEHIIEro TPUTOHOMETPHUECKOTO
ypaBHEHHUs BHAA: sin X = @ COS X = a, tg X = a, ctg X = @, rae a — TabiuyHOEe 3HAYCHUE
COOTBETCTBYIOIIEN TPUTOHOMETPUUECKON PYHKIUU.

B nosceonesnou scuznu u npu uzyyeHuu opyeux npeomemos:

- COCTaBIIATh M peEIIaTh ypaBHEHHUS W CHCTEMBbI ypaBHEHUH INPU PEHICHUHM HECITOXHBIX
MPAKTUYECKUX 33734

Dynkyuu

- OnepupoBath Ha 0a30BOM YpOBHE MOHSATHSAMH: 3aBHCHUMOCTb BEJIMYMH, (YHKIIHS,
apryMeHT W 3HaueHue (QYHKIHMH, OOJACTh OMpeAeTeHHs M MHOXKECTBO 3HA4YeHUN (YHKIIHH,
rpaguk 3aBUCUMOCTH, rpaduk (QYHKIHH, HYIH (QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,
BO3pacTaHHE HA YHUCJIOBOM MPOMEXKYTKE, YObIBAHME HAa YUCIOBOM NPOMEKYTKE, HauboJbIIee 1
HauMeHblIIee 3HaueHUe (PYHKIUU Ha YUCIOBOM MPOMEXKYTKE, epruoandeckas GyHKIMs, IEPUOI;
- OTepupoBaTh Ha 6a30BOM YPOBHE MOHATUSAMU: IpsiMas U 0OpaTHasl MPOMOPLHOHAIBHOCTh
JUHEIHas, KBaJlpaTuyHasi, JjorapudmMuyeckas 1 nokasaTelibHas GyHKIUU, TPUTOHOMETPHUYECKHE
byHKINH;

- pacno3HaBaThb  rpaQuKd  dJIE€MEHTapHbIX  (yHKOUI: nOpsaMoid U oOpaTHOM
MPOMOPLUOHAIBHOCTH, JIMHEWHOHM, KBaJpaTHUUHOM, Jorapu@Muueckoil u MoKazaTelbHOU
(GYHKIHHA, TPUTOHOMETPUYECKUX (PYHKIIUN;

— COOTHOCUTh  TpaUKd  dJEMEHTapHBIX  (QyHKUIuA:  mOpsMoil u  oOpaTHOU
MIPOMOPLIUOHAIBHOCTH, JIMHEWHOHM, KBaJpaTHUYHOM, Jorapu@Muueckoil u MoKazaTelbHOU
(GyHKIHM, TPUTOHOMETPUYECKUX PYHKIUN ¢ opMylIaMu, KOTOPHIMU OHH 3a/1aHBI,

— HaXOJUTh MO TpaduKy NpUOTNKEHHO 3HAYCHHS (PYHKIIMU B 3a/IaHHBIX TOYKAX;

— OTIpeIeNATh MO rpaduKy CBONCTBA (DYHKIUU (HYTH, MPOMEXKYTKH 3HAKOTOCTOSIHCTBA,
MIPOMEXYTKA MOHOTOHHOCTH, HAHOOJIbIITNE ¥ HAUMEHBIIINE 3HAUYEHUS U T.11.);

— CTpOUTH ACKU3 rpaduka (yHKIHUH, YIOBIETBOPSIONICH MpUBEISHHOMY HabOpy yCIOBUil
(mMpoMeXXyTKH Bo3pacTaHusi / YObIBaHUA, 3HaueHUEe (QYHKIUH B 33JlaHHOM TOYKE, TOYKHU
AKCTPEMYMOB H T.JI.).

B nosceonesnoui sorcuznu u npu uzyueHuu Opy2ux npeomemos:

— OTIPEJIeINATH 0 rpadrKaM CBOKWCTBA PEATbHBIX MPOIECCOB U 3aBUCUMOCTEH (HanOOIbIIINe
M HAWNMEHBIINE 3HAYEHHS, TNPOMEXKYTKH BO3pacTaHUST U  YOBIBaHUSA, TMPOMEKYTKH
3HAKOIMOCTOSIHCTBA U T.I1.);



MHTEPIIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW IPAKTUYECKOU CUTyalluu

dnemenmol MamemamuuecKko2o aHANU3aq

— OmnepupoBath Ha 0a30BOM YypOBHE MOHATUSMH: TNPOU3BOAHAS (QYHKIMH B TOYKE,
KacaTenbHas K rpaduky GpyHKIUH, TPOU3BOAHAS (PYHKIIHH;

- OTIpEeNIeNATh 3HaUEHHE MPOU3BOIHON (DYHKIIMU B TOUKE 10 M300paKEHUIO KacaTeIbHOU K
rpaduKy, IpOBEIEHHON B 3TOW TOUKE;

- pelath HECJIOXKHbIE 3aJaud Ha [PUMEHEHHE CBS3U MEXIYy HPOMEXYTKaMU
MOHOTOHHOCTH M TOYKaMHU JKCTpeMyMa (YHKIUH, C OJHOW CTOPOHBI, M MPOMEXYTKAMHU
3HAKOIMOCTOSIHCTBA U HYJISIMU IPOU3BOAHOM 3TON (PYHKIUU — C IPYTOM.

B nosceonesnoti sorcuznu u npu uzyuenuu Opy2ux npeomemos.

- MOJIBb3YSCh TpaUKaMu, CpaBHUBAaTh CKOPOCTH BO3pacTaHusi (poCTa, TOBBIIICHUS,
YBEJIMYEHUS U T.[I.) WM CKOPOCTU YObIBaHMS (IIQJACHUS, CHU)KEHHS, YMEHBUICHUS M T.II.)
BEJIMYMH B peaJIbHBIX MPOIECCaX;

- COOTHOCHUTh TpaUKU peaJbHbIX MPOIECCOB M 3aBUCHUMOCTEM C WX ONHMCAHUSIMH,
BKJIIOUAIOUIUMU XapaKTEPUCTHUKU CKOPOCTH M3MEHEHUs (OBICTPBINA POCT, IUIABHOE MOHMKEHUE U
T.1L.);

- HCIOJIb30BaTh I'paUKH peabHBIX MPOLECCOB YISl PEUICHUS] HECIOKHBIX MPUKIaIHBIX
3a/1a4, B TOM YHKCJIe OTNpeeNiss 1Mo rpaguKy CKOpOCTh X0/a mpoiiecca

Cmamucmuka u meopus 6eposmuocmeil, 102uKa U KOMOUHAMOPUKQ

- OnepupoBath Ha 0a30BOM YypPOBHE OCHOBHBIMU ONHCATEIbHBIMHU XapaKTEPUCTHKAMU
YUCJIOBOTO Habopa: cpenHee apupMeTnieckoe, MeaArnana, HanboIbIee 1 HauMEHbITIee 3HAUCHNS,
- ONepHpoBaTh Ha 0a30BOM YpPOBHE MOHSATHUAMHU: 4YacTOTa U BEPOSTHOCTb COOBITHS,
CJIy4aiHbIi BBIOOD, ONIBITHI C PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMH COOBITUSAMU;

- BBIUUCIIATH BEPOSITHOCTH COOBITHI HAa OCHOBE NOJICUETA YHUCIIA HUCXOI0B.

B nosceonesnoii sorcuznu u npu uzyuenuu Opy2ux npeomemos:

- OLICHUBATh U CPAaBHUBATh B IIPOCTHIX CIIydasX BEPOSATHOCTH COOBITUI B pealbHON KU3HH;
- YUTaTh, CONOCTABIATh, CPABHUBATh, UHTEPIPETUPOBATh B MPOCTHIX CIIydassX peajbHbIE
JIAHHBIE, IPEJCTABICHHbIE B BU/E TaONULl, AUarpamMm, rpadMKoB

Texcmosvie 3a0auu

- Pemare HecoXkKHbBIE TEKCTOBBIE 3a/1a4l PAa3HbBIX THIIOB;

- aHaJM3UpPOBaTh YCIOBHUE 3a/auyd, HPU HEOOXOIUMOCTH CTPOUTH MJsl €€ peIleHHs
MaTeMaTHYECKYIO MOJIEb;

- MIOHMMAaTh M UCHOJIb30BATh IS PELICHUS 3aJaul HHPOPMALIUIO, PEICTAaBIECHHYIO B BUJIE
TEKCTOBOM M CUMBOJIbHOM 3allMCH, CXeM, TabJIMLl, AUarpamMmm, rpauKoB, pUCYHKOB;

- JIeWCTBOBATH [0 AITOPUTMY, COJIEpXKAILEMYCsl B YCIIOBUH 3a/1a4H;

- HCII0JIb30BATh JIOTMYECKUE PACCYKICHUS TIPU PELLIEHUH 3aauu;

- paboTath C H30BITOUHBIMH YCIOBUSIMM, BbIOMpas M3 Bcel HWHGPOpPMALUH, TaHHBIE,
HE00XOAUMBIE 7S peIIeHUs 3a/1a4H;

- OCYIIECTBIIATh HECIOXKHBIM 1epedop BO3MOXKHBIX pEIIeHWH, BbIOMpas M3 HUX
ONTUMAJIHOE TI0 KPUTEPUIM, CPOPMYIUPOBAHHBIM B YCIOBHH;

- aHAJIM3UPOBAaTh W MHTEPIPETUPOBATH IIOJYYEHHBIE PEIIEHUS B KOHTEKCTE YCIOBUS
3aJjauu, BHIOMpATh pelIeH s, He IPOTHBOPeYaIlie KOHTEKCTY;

- pelaTh 3a1a4i Ha pacyeT CTOMMOCTHU MOKYIIOK, YCIIYT, OE€30K U T.I1.;



- pemaTh HECJO0XKHbIE 3a/1a4M, CBS3aHHBIC C JIOJIEBBIM y4acTHEM BO BIIAJCHUH (HPMOH,
NPEINpUsSTHEM, HEIBUKUMOCTHIO;

- pemaTh 3a/1a4d Ha MPOCThIE MPOLEHTHI (CUCTEMBI CKUJOK, KOMUCCHUU) U Ha BBIYHCIICHHE
CJIO’KHBIX MPOLIEHTOB B PA3JIMYHBIX CXEMaX BKJIAJIOB, KPEIUTOB U UIIOTEK;

- pemaTh NpakTUYeCKue 3a/1aud, TPeOYIOIINe HCIOIb30BaHMsI OTPULIATEFHBIX YUCEI: Ha
OTIpe/ieNieHne TeMIepaTyphl, Ha OINpeesieHUe TOJIOKEHNU Ha BpeMEHHON ocH (10 Hamei pbl 1
MOCTIe), Ha IBWKEHHE JICHEKHBIX CPEICTB (IIPUXO0//pacxoll), Ha ONpeAeTIeHUEe TITyOUHBI/BBICOTHI
U T.IL;

- WCIOJNB30BaTh TMOHATHE MacmTaba Ui HaXOXKICHUS DPACCTOSHUN W JJIMH Ha KapTax,
TUTaHAX MECTHOCTH, TIAaHAX ITOMEIEHHH, BBIKPOWKaX, MpH padoTe Ha KOMITBIOTEPE U T.I1.

B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:

- pemaTh HeCIOXKHbIE MPAKTUYECKUE 3a/1a4d, BO3HUKAIOIINE B CUTYAIHSIX MOBCEIHEBHON
KU3ZHU

TI'eomempus

- OnepupoBath Ha 0a30BOM YpOBHE TOHATHSAMH: TOYKA, TMpsAMas, IJIOCKOCTh B
MIPOCTPAHCTBE, MAPAIUICTHHOCTD U MEPIICHIUKYISAPHOCTD MPSIMBIX M IDIOCKOCTEH;

- pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHUKOB (IIPH3Ma, MHPAMH/IA, TPSIMOYTOJIEHBINA
napajuienenumnesn, Kyo);

- n300pakaTh W3ydaemble (PUTYpHI OT PYKH W C TPUMEHEHHEM MPOCTBIX YEePTEKHBIX
WHCTPYMEHTOB;

- nenath (BBIHOCHBIC) TJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJ
CBEpXY, COOKY, CHU3Y;

- U3BJIEKaTh ~ MHPOPMAIMIO O  MPOCTPAHCTBEHHBIX  TEeOMETpUYeckux  (urypax,
MIPEJICTaBICHHYIO Ha YepTeKax U PUCYHKaX;

- npuMeHsITh Teopemy [ludaropa mnpu BBUHMCICHHM 53JIEMEHTOB CTEPEOMETPHUYECKHUX
uryp;

- HaXxOIUTh O0O0bEMbl W IUIOIIAJN TOBEPXHOCTEH NPOCTEUIINX MHOTOTPAHHUKOB C
pUMeHeHHeM (HopmyIt;

- pacrno3HaBaTh OCHOBHbBIE BUIbI TEJl BpallleHus (KOHYC, HIUIUHAP, cdepa u map);

- HaxXoJUThb OOBEMBI M IUIOMIA[M IMOBEPXHOCTEH MPOCTEUIINX MHOTOIPAHHUKOB W Tell
BpAaIlIeHUs ¢ TpUMEHEeHueM GopMy.

B noeceonesnotl scuznu u npu usyuenuu opyaux npeomemos:

— COOTHOCHUTh aOCTpaKTHBIE TE€OMETPUYECKUE TOHATHUS U (aKkThl € peaJbHbIMU
KU3HEHHBIMU 00BEKTaMU U CUTYAIUsIMU;

— WCII0JIb30BAaTh CBOMCTBA MPOCTPAHCTBEHHBIX TE€OMETpUYECKHX GUTYp Ui peIlieHus
TUIOBBIX 33J]a4 MPAKTUYECKOTO COJIEePKaHMS;

— COOTHOCHTB IUIOIIAAN MOBEPXHOCTEH Te 0AMHAKOBON (POPMBI pa3IMUHOTIO pa3Mepa;

— COOTHOCHUTb 00BEMBI COCY/I0B OJJMHAKOBOM (DOPMBI Pa3IMYHOTO pazMepa;

— OlICHUBaTh (OpPMY MPaBWIBHOTO MHOTOTPaHHUKA TIOCJIE CIWIOB, CpPE30B M T.II.
(ompenensaTh KOJMYECTBO BEPUIMH, pedep U rpaHel MOJy4eHHBIX MHOTOIPaHHHUKOB)

Bekmopul u koopounamut 6 npocmpancmae

- OmnepupoBaTh Ha 6a30BOM YpOBHE HOHSATHEM JI€KapTOBBI KOOPHMHATHI B IPOCTPAHCTBE;

— HaXOJIUTh KOOPJIUHATHI BEPIIMH KyOa U MPSMOYTOJbHOTO Napaelenunena

Hcemopus mamemamuxu



— OnuceiBaTh OT/ACNbHBIC BBIJAIOUIMECS PpE3YJIbTaThl, IMOJIYYCHHBIE B XOJE pPa3BUTUS
MAaTEeMAaTHKU KaK HayKH;

— 3HaTh MPUMEPHl MATEMAaTHYECKUX OTKPBITUNA U MX aBTOPOB B CBS3M C OTEUECTBEHHOU U
BCEMUPHOU UCTOPUEH;

— MMOHUMATh POJIb MaTEeMAaTUKH B pa3BuTun Poccun

Memoovr mamemamuxu

— [IpuMeHsITh H3BECTHBIE METO Bl IIPH PEUICHUN CTAaHAAPTHBIX MATEMAaTHYECKUX 3a/1a4;

— 3amMe4aTh W XapaKTepH30BaTh MaTEMaTUYECKUE 3aKOHOMEPHOCTH B OKpYKaromiei
JIICUCTBUTEIBFHOCTH,

— MPUBOJUTH TPUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJie, B TOM YHCIE
XapaKTEPHU3YIOUIUX KPACOTY M COBEPIICHCTBO OKPYXKAIOIIET0 MUPA U MPOU3BEICHUN NCKYCCTBA
BpINyCKHUK NMOJYYUT BO3MOKHOCTH HAYYUTHCS

DJIeMEeHTHI TEOPUM MHOKECTB M MATEMATHYECKOI JIOTUKH

— OmepupoBaTh TMOHATHUSIMH: KOHEYHOE MHOMXECTBO, DJIEMEHT MHOXKECTBA, IOJIMHOKECTBO,
nepecevyeHrne M OOBbEeTUHEHWE MHOYKECTB, YHMCIIOBBIE MHOXKECTBA Ha KOOPJIWHATHON MPSIMOM,
OTPE30K, HWHTEpBaJ, TMOJYHHTEPBAI, MPOMEKYTOK C BBIKOJOTOM TOUYKOW, Trpaduyeckoe
MIPEACTABICHNE MHOKECTB Ha KOOPJAMHATHOM TJIOCKOCTH;

—  ONEepUPOBATh MOHATUSIMU: YTBEPXKICHUE, OTPUIIAHUE yTBEPIKJCHUS, UCTUHHBIC M JIOKHBIC
YTBEPKICHHS, IPUUMHA, CIIEICTBHUE, YACTHBIN CITydail 00OIIero YTBEPKACHUS, KOHTPIPUMED;

- MIPOBEPATH NPUHAIIIEHKHOCTh JIEMEHTA MHOKECTBY;

— HaxoJgUTh IepeceyeHue U OOBEIUHEHHE MHOXECTB, B TOM YHCIE MPEeACTaBICHHBIX
rpagu4ecKy Ha YUCIOBOW MPSIMOM M Ha KOOPJAMHATHOMN TJIOCKOCTH;

- MIPOBOJIUTH JI0KA3aTeIbHbIE PACCYXKACHUS JUIsl 000CHOBAHUS HCTUHHOCTH YTBEPIKACHUH.
B noeceonesnotl srcuznu u npu usyuenuu opy2ux npeomemos:

—  HCIIOJB30BaTh YHMCJIOBBIE MHOKECTBA Ha KOOPJIMHATHOM MPAMOM M HA KOOPJIMHATHOM
IJIOCKOCTH JUIsl ONMCAHUS PEAIbHBIX IPOLIECCOB M SBICHUW; IPOBOJUTH JI0KAa3aTEIbHBIC
pacCyX/JIeHHs B CUTyallUsIX TOBCEIHEBHOM KU3HHU, [IPU PELICHUHU 33/1a4 U3 IPYrUX MPEIMETOB.
Yucna u evipasricenusn

— CBoOOIHO omepupoBaTh MOHATUAMU: LEIO€ YHCIO, JEIUMOCTh 4YHCe], OOBIKHOBEHHAs
npoOb, necATU4Has ApoOb, palioHATbHOE YUCIIO, MPUOIMKEHHOE 3HAUeHUE YHCIIa, YacThb, O,
OTHOIIICHHE, TIPOIICHT, MOBBILICHUE U TOHIKEHUE HA 3a/IaHHOE YHCIIO MPOIIEHTOB, MAcCIITa0;

—  [PUBOJUTH IPUMEPHI YUCEI C 3a/IaHHBIMUA CBOMCTBAMM JIETUMOCTH;

—  ONepupOBaTh MOHATHAMHU: JIOTapU(M YUCIIa, TPUTOHOMETPUUYECKAsi OKPYKHOCTb, paJiaHHast
U TpalycHas Mepa yria, BeJIMYMHA YIJa, 3aJaHHOTO TOYKOW Ha TPUTOHOMETPUYECKOU
OKPYXHOCTH, CHHYC, KOCHHYC, TAHF€HC M KOTAaHI€HC YIJIOB, HMEIOUIUX IPOU3BOJIbHYIO
BEJINYMHY, YUCIA € U T

—  BBINONHATH apuUPMETHUECKUE JEHCTBHUS, codYeTass YCTHbIE U THUCHbMEHHBIE IPHEMBI,
MIPUMEHSIS IPU HEOOXOJMMOCTH BBIYUCIUTEIbHBIE YCTPONUCTBA;

—  HAaxoOJWTbh 3HAYEHHUs KOPHS HATYpaJbHOM CTENEHH, CTEIIEHU C PAallMOHATBHBIM [IOKA3aTENEM,
norapudma, UCIOJIb3YS IPU HEOOXOTUMOCTH BBHIYMCIUTENbHBIE YCTPOMCTBA,

—  TOJb30BATHCS OLIEHKOW U MPUKUJIKOU NMPU MPAKTUUECKUX pacyeTax;

— TpPOBOAMTH IO W3BECTHHIM (¢dopMyaaM U TpaBuiaM Mmpeodpa3oBaHUs OYKBEHHBIX
BBIPKEHUH, BKIIOYAIONINX CTENIEHU, KOPHU, TOTapU(PMBbI U TPUTOHOMETPUYECKUE (PYHKIINU;



— HAXOJWTh 3HAYCHHS YHUCIOBBIX W OYKBEHHBIX BBIPAKCHHH, OCYIIECTBIISAS HEOOXOIUMBIE
MO/ICTAHOBKHU U peoOpa3oBaHus;

—  W300pakaTh CXEMATHUYECKHU yroJl, BEIMUYMHA KOTOPOTO BRIPAXKECHA B TPaycax WM paJdaHax;
—  WCHOJIb30BaTh MPHU PEHICHUH 33734 TAOJIMYHBIC 3HAYCHHS] TPUTOHOMETPHUSCKUX (DYHKIUI
YTJIOB;

—  BBINOJHATH MIEPEBOJI BETUYHHBI YTJIa U3 PaUaHHON MEpHI B TPAIYCHYIO U 00paTHO.

B noeceonesnotl scuznu u npu uzyuenuu opyaux y4eOHvix npeomemos:

—  BBINOJHATH JACUCTBHS C YHCIOBBIMU JAHHBIMH TIPU PEIICHUH 33/1a4 TPAKTHYECKOTO
XapakTepa W 3a7ad M3 PAJIMYHBIX O00JacTe 3HAHWW, HCIOJB3ysd NpPH HEOOXOIUMOCTH
CIIPaBOYHBIC MaTEPUAJBI ¥ BBIYUCIUTEIBHBIC YCTPOHCTRA;

—  OIICHWBATh, CPABHHWBATh W WCIOJH30BATh NMPHU PEIICHUH MPAKTUYCCKUX 3a/]a4 YHCIOBHIC
3HAUEHUS PCATBHBIX BEJIUYHMH, KOHKPETHBIE YHCIIOBBIC XApAKTCPUCTHUKH  OOBEKTOB
OKPYKAFOIIEro MHUpa.

YpaBHeHUs] 1 HEPABEHCTBA

— Pemarp parnuoHanbHBIC, ITOKA3aTeIbHBIC W JIOTAPU(PMUICCKHE YPAaBHCHUS W HEPAaBCHCTBA,
MPOCTEHIIIIE UPPAITMOHATLHBIC U TPUTOHOMETPHUICCKHE YPAaBHEHUS, HEPABCHCTBA U UX CUCTEMBI;
—  WCHOJIb30BaTh METOJBI PEIICHHs YPAaBHEHHI: NPUBEICHUE K BHJY «IIPOU3BEIACHHUE PaBHO
HYJTIO» WA «4aCTHOE PaBHO HYITIO», 3aMEHa TIEPEMEHHBIX;

—  WCIOJIb30BaTh METOJ] HHTEPBAJIOB IS PEIICHUS HEPABEHCTB;

—  UCHOJIb30BaTh rpa@uueckuid MeTon JUisi MNpHOIMKEHHOTO pelIeHUs YpaBHEHUH U
HEPaBEHCTB;

— m300pakaTh Ha TPUTOHOMETPHYECKOW OKPYKHOCTH MHOXECTBO PEIICHHH MPOCTEHIITNX
TPUTOHOMETPUUECKHUX YpaBHEHUI 1 HEPABEHCTB;

—  BBIMOJHATH OTOOp KOpPHEH YpaBHEHWM WM pEIICHUH HEPaBEHCTB B COOTBETCTBHH C
JOTIOTHUTEIbHBIMU YCIOBHUSIMHU U OTPaHUUYEHUSIMU.

B nosceonesroii scuznu u npu uzyuenuu opy2ux y4eOHvix npeomMemos:

—  COCTaBIIAITh U peIIaTh YPaBHEHUSI, CUCTEMbl YpaBHEHUI U HEPaBEHCTBA MPU PEIICHUU 33734
JIPYrux y4eOHbIX IPEIMETOB;

—  UCHOJIb30BaTh YpaBHEHHUS M HEPABEHCTBA JJIS MOCTPOEHHUS U HMCCIEAOBAHUS IMPOCTEHIINX
MaTeMaTHYeCKUX MOJICIeH peallbHbIX CUTYAIUil WK MPUKIaIHBIX 3a]1a4;

— yMeThb HUHTEPIPETHUPOBATh MOJYYEHHBIH MPU pEUICHHH YpaBHEHUS, HEPaBEHCTBA WU
CUCTEMBI pPe3y/bTaT, OIICHUBATh €T0 MPABIONOA00HE B KOHTEKCTE 3a/IaHHOM peallbHOM CUTyalllu
WM MPUKJIaIHON 3a1a4u

DyHKUUH

— OmnepupoBaTh MNOHATHSAMH: 3aBUCUMOCTh BEIMYUH, (DYHKUHS, apryMeHT U 3HAYCHUE
¢dbyHKIMKM, 00NacTh OMpeneieHuss U MHOXKECTBO 3HAadeHW (yHKIMH, TpaduK 3aBUCUMOCTH,
rpaduk QyHKIUU, HYTH GYHKIIMH, TPOMEKYTKHA 3HAKOMOCTOSHCTBA, BO3PACTAHHE HA YHCIOBOM
MPOMEXYTKe, YObIBAHHME Ha YHUCIOBOM IMPOMEXKYTKE, HauOOIbIIee M HaWMEHbIIEe 3HAUCHUE
(GYHKIIME Ha YKCIOBOM NPOMEXKYTKE, mepuoandeckas (QyHKIus, MEepHOJ, YeTHas M HeueTHas
GbyHKINH;

— ONepupoBaTh TMOHATHUSAMHU: TpsMas U oOOpaTHas MPOTOPIHOHATBHOCTh, JIHHEWHAs,
KBaJIpaTH4Has, JorapuMuyeckas 1 nmokasarenbHas QyHKIIMHA, TPUTOHOMETpUYECKUE (yHKIIHH,
—  OmpenensaTh 3HA4YeHHE (YHKIUMU [0 3HAYEHUIO apryMeHTa NpH Pa3IW4HBIX CHoco0ax
3aaHus QYHKIIHH,

—  CTpOUTH rpaMKu U3YUYEHHBIX (PYHKIIHIA,



—  ONHUCHIBaTh MO TrpaduKy U B MPOCTEHIINX ciaydasx Mo (opmyse MOBEJEHHE U CBOMCTBA
GbyHKIMH, HAXOAUTH N0 TpaduKy GYHKIMU HAUOOJIBIINE U HAUMEHBIIINE 3HAYCHHUS;

—  CTpPOUTh 3CKU3 Tpaduka (YHKIUH, YIOBJIECTBOPSIONICH MPHUBEICHHOMY Ha0OpYy YyCIOBHUU
(IpOMEXYTKH BO3pacTaHHs/yObIBaHMS, 3HAaYeHWE (YHKIMM B 33JaHHOW TOYKE, TOYKH
IKCTPEMYMOB, aCUMIITOTHI, HYJIU (DYHKIMH U T.]11.);

—  pemaTth ypaBHEHUS, IPOCTEUIINE CUCTEMBI YpaBHEHHH, UCIIOJIBb3YS CBOWCTBA (YHKIUH U UX
rpaduKoB.

B noeceonesnotl scuznu u npu uzyuenuu opyaux y4eOHvix npeomemos:

—  OIpenensiTh Mo rpadukaM W HCHOJIB30BATh ISl PEUICHHS NMPUKIAJHBIX 33/a4 CBOWMCTBA
peabHBIX MPOIECCOB M 3aBUCHUMOCTEH (HanOOJbIINE W HAaMMEHBINNE 3HAUCHHSI, IPOMEXYTKH
BO3pacTaHusi W yObIBaHUS (DYHKIWHU, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA, ACUMIITOTHI, MEPHOI U
T.IL.);

—  HHTEpIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW NMPAKTUYECKOW CUTYalUH;

—  ONpeneNsiTh Mo TpapuKaM MPOCTEHIINE XapaKTEPUCTHKH IMEPUOJNYECKAX MPOIECCOB B
OMOJIOTHH, SKOHOMHKE, MY3bIKE, PaAHOCBSI3U U Jp. (aMIUIUTYa, IEPUOJ U T.I1.)

JIeMEHTBhI MATEMAaTH4YECKOI'0 AaHAJIHM3A

— OmepupoBaTh TOHITHAMHU: TPOW3BOAHAS (YHKIMH B TOYKE, KacaTelbHas K Tpaduky
(GyHKIMM, TPOU3BOAHASA QYHKIUY;

—  BBIYHCIATH NMPOU3BOAHYIO OJHOWIEHA, MHOTOWICHA, KBAJAPAaTHOTO KOPHS, MPOHM3BOIHYIO
CYMMBbI (YHKIIHI;

—  BBIYMCIATH IHPOU3BOJHBIE DJIEMEHTApPHbIX (YHKIMM M HMX KOMOMHAIMH, HCIOJIB3YA
CIpaBOYHBIE MaTEPHAIbI;

—  HCCIENOoBaTh B MIPOCTEHIINX CiIydasX (PyHKIMH Ha MOHOTOHHOCTb, HAXOUTh HANOOIbIINE U
HauMEHbIIME 3HAYeHHs (YHKUUH, CTPOUTh TIpaUKM MHOTOWIEHOB M MPOCTEHIIMX
palMOHAIBHBIX (DYHKIMI ¢ MCIIOJIB30BAaHHEM allapaTta MaTeMaTHYECKOro aHaJIN3a.

B nosceonesroii sicuznu u npu uzyuenuu opyeux yueoHvix npeomemos:

— pemiaTh NpUKIAJHBIE 337ayd W3 OWOJOTMH, (PU3MKH, XUMHH, SKOHOMUKH U JAPYTHUX
IIPEIMETOB, CBSI3aHHBIE C UCCIIEOBAHUEM XAPAKTEPUCTUK PeabHbIX MPOLIECCOB, HAXOKICHUEM
HauOOJIBIIMX U HAUMEHBIINX 3HAUYCHUH, CKOPOCTH M YCKOPEHUS U T.I1.;

—  HHTepIpPEeTUPOBATh MOJYYECHHBIE PE3YJIbTATHI.

CTaTHCTHKA ¥ TeOpHs BEPOSATHOCTEMH, JJOTHKAa 1 KOMOMHATOPHKA

— Hmerp mnpencraBieHHE O JUCKPETHBIX M HENPEPHIBHBIX CIyYalHBIX BEJIUMYMHAX U
pacripesielIeHUsIX, O HE3aBUCUMOCTH CIIy4ailHbIX BEIUYHH;

—  HMMETh NPE/ICTABIEHUE O MATEMaTUYECKOM OXKUJIAHUH U AUCHEPCUM CIy4aiHbIX BEJIMYUH;

— MMEeThb I[pPEACTaBICHHE O HOPMAJIbHOM pACHpEAE]IeHUH U MpUMepax HOPMaJIbHO
pacripeie/IeHHbIX CITy4aifHbIX BEJIMYUH;

—  TOHHMMATh CYTh 3aKOHA OOJIBLIMX YUCENl U BHIOOPOUHOTO METO/1a U3MEPEHHUS BEPOSITHOCTEH;
—  HMMETh NpeJICTaBlIeHHE 00 YCIIOBHOM BEPOSTHOCTU U O MOJHON BEPOSTHOCTH, IPUMEHSATh UX
B PELLICHUH 3a7aY;

— MMeTh NpPEJCTaBICHHE O BAXHBIX YACTHBIX BUAAX pacHpeleNieHMH M NPUMEHSTh HUX B
peleHnH 3a1a4;

—  MMETh NPEJICTaBICHUE O KOPPEJSINU CTydalHbIX BEJIWYHH, O JUHEHHON perpeccuu.

B nosceonesnou sorcuznu u npu uzyueHuu Opy2ux npeomemos.

—  BBIYMCIATH WIK OLIEHUBATh BEPOSTHOCTH COOBITUH B peaslbHOM JKHU3HU;



—  BBIOMpATh MOAXOISAIINE METO Bl IPECTABICHUS U 0OPaOOTKHU JTaHHBIX;

—  yMeTh peliaTh HECIOXKHBIC 3a/Ia4d HA MPUMEHEHNE 3aKOHA OOJBIINX YUCEN B COLMOJIOTHH,
CTpaxOBaHHUH, 3[IPABOOXPAHCHHUH, OOECTeYeHWH OE30MAaCHOCTH HACEJICHUS B YpPE3BBIYANHBIX
CUTYaIUSIX.

TekcToBbIE 321aUH

—  Pemarp 3a1a4u pa3HBIX TUIIOB, B TOM YHUCJIC 33]Ia4H IMOBBIMICHHONW TPYAHOCTH;

—  BBIOMpaTh ONTUMAIBHBIN METO PEIICHUS 33]]a91, pACCMaTPHUBAs Pa3INIHBIC METO/IBI;

—  CTPOUTH MOJISNIb PEIICHUS 3329, IPOBOINUTH JOKA3aTeILHBIC PACCYKICHUS;

— pemarts 3amayd, TpeOyromue nepedopa BapUaHTOB, NPOBEPKU YCIOBUH, BBIOOpa
OTNITHMAJILHOTO PEe3yJIbTaTa;

—  QHAJIM3WPOBATH M MHTEPIPETUPOBATH PE3yIbTATHl B KOHTEKCTE YCIIOBHS 3a/1a4yH, BHIOMPATH
pelIeHHs, He IPOTHBOPEYAINE KOHTEKCTY;

—  TEPeBOJUTH MPH PEUICHUM 33Ja4d WHPOPMAIMIO U3 OJHOU (HOPMEI B JPYTyI0, HUCTIOIB3YS
IIpU HEOOXOIMMOCTH CXEMBbI, TaOIHIIbI, TPapUKHU, TUATrPAMMBI.

B nosceonesnou scusnu u npu uzyyeHuu opyeux npeomemos:

—  pemaTh MPaKTHYECKUE 3a7aud U 337a9d U3 APYTUX MPEIMETOB

I'eomerpus

—  OmnepupoBaTh MOHATUSAMU: TOYKA, MpsSMasi, TUIOCKOCTh B TIPOCTPAHCTBE, MapalIeIbHOCTh U
MEPICHIUKYIIIPHOCTD MPSAMBIX U TUIOCKOCTEH;

— TOpUMEHSATH JUIsl peuleHusl 3afad reoMeTpuyeckue (akThl, €cld YCJIOBHS MHpPUMEHEHUs
3a/IaHbl B IBHOU popme;

—  pemwaTh 3a7jaud Ha HAXOKJEHHE FreOMETPUUECKUX BEJIMYUH 10 00pa3am Hid alropuTMam;
— Jenath (BBIHOCHBIE) IUIOCKHE YEPTEKHW W3 PUCYHKOB OOBEMHBIX (PUTYyp, B TOM HHCIIE
pHUCOBaTh BUJI CBEPXY, COOKY, CTPOUTH CEYEHHS] MHOTOI'PaHHUKOB;

—  U3BJIEKAaTh, WHTEPIPETHPOBATH M MpeoOpa3oBbIBaTh HHYOPMAIMIO O TEOMETPUUYECKUX
¢burypax, npeJCcTaBIeHHYIO Ha YepTexax;

— TOPUMEHSATHh TeoMeTpuyeckue (GaxThl A peuleHHs 3a/1ady, B TOM 4YHCJE MPEANOoararinmx
HECKOJIbKO IIaroB peueHus;

—  ONHCHIBaTh B3aUMHOE PACIHOJIOKEHUE MPSAMBIX U IIIOCKOCTEN B IPOCTPAHCTBE;

—  ¢dopmMmynupoBaTh CBOMCTBA U MPU3HAKK GUTYD;

—  JIOKa3bIBaTh Fr€OMETPUUECKUE YTBEPIKACHUS;

—  BJIAJETh CTaHAAPTHOU KiaccH(HUKaIUell MpOCTPAHCTBEHHBIX (QUTYp (MHpaMUIbI, TPU3MBI,
napasuiesienune/bl);

— HaxoAuTh OOBEMBI U IUIOLIAAM MOBEPXHOCTEH TE€OMETPUYECKHX Tel C MNPUMEHEHHUEM
opmyur;

—  BBIYHCIATH PACCTOSIHUS U YTIIBI B TIPOCTPAHCTBE.

B noeceonesnotl scuznu u npu usyuenuu opyaux npeomemos:

- UCIOJNB30BaTh CBOICTBAa TeOMETpUYECKUX (UTYyp Ui peleHus 3adad MPaKTHIeCKOTro
XapakTepa U 3a/1a4 U3 APYrux 00IacTeil 3HaHHIA.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

— OmnepupoBaTh MOHATHSAMH JIEKapTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, yroll MEKIY BEKTOPAMH, CKaJspHOE
MIPOU3BEACHNE BEKTOPOB, KOJUTHHEAPHBIE BEKTOPBI;



- HaxXOJUThb pacCcCTOSAHUEC MCXKIAY ABYMA TOYKaAMHU, CYMMY BCKTOPOB M IMPOU3BCACHUEC BCKTOPA
Ha YHCIIO, YTOJI MEXAYy BEKTOpaMH, CKaISIpHOE MPOU3BEACHUE, PACKIAIbIBATh BEKTOP MO JBYM
HEKOJIMHEAPHBIM BEKTOPaM;
—  3a/1aBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKaPTOBOM CUCTEME KOOPIMHAT;
—  pemiaTth MpOCTEHIINE 3a/1a491 BBEJCHUEM BEKTOPHOTO Oasuca.
Hcropus MmaTteMaTHKH
- HpeILCTaBHﬂTL BKJIaZ BbLJAIOIIUXCA MATCMATHUKOB B Pa3sBUTUC MATCMATUKHU W HWHBIX
Hay4yHbIX o0nacre;
- IIOHUMATD POJIb MATCMATHKU B pa3BUTUU Poccum.
Metoabl MAaTEMATHKHU
- Ucnons30BaTh OCHOBHBIC MCTOABI 0Ka3aTCJIbCTBA, IMPOBOJUTH JOKA3aTCIbCTBO U
BBIIIOJIHATDH OIIPOBECPIKCHUC,
- MMPUMECHATH OCHOBHBIC METO/IbI PCHICHUA MAaTEMAaTUUCCKUX 3aaa4;
— Ha OCHOBE MAaTEeMaTHYECKHX 3aKOHOMEPHOCTEH B MPHPOJIE XapaKTepHU30BaTh KPacoTy M
COBEPIIIEHCTBO OKPYKAIONIETO MUPA U MPON3BEICHUH NCKYCCTBA;
- IIPHUMCHSATH HpOCTCI\/'IIHI/IC MMporpaMMHBIC CpEACTBA W JBJIICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTCMBI ITPpU PCHICHUH MaTEMAaTHYCCKUX 3a/1a4.

1. TEMATUYECKOE IINTAHUPOBAHUE C YKA3AHUEM KOJIMYECTBA

YACOB, OTBOJUMbIX HA OCBOEHUME KAXKJIOM TEMBI

Neri/r1 | Tema gacsl | OCHOBHEIE BUIBI yaeOHOH HEITEILHOCTHU
00yJaronuxcs

MaremaTuka 10, 11 KJIACC

(4 4. B Heneo0, Beero 280 4.)

1. Jnementsl Teopuw | 10u | — CB06OIHO OMEPUPOBATH MOHATHAMH: KOHEYHOE
MHOKeCTB u MHO3KECTBO, JIEMEHT MHO’KECTBA,
MaTeMaTH4YeCKOM IIOJIMHOXKECTBO, IepeceueHre, 00beUHEHUEe U
JIOTUKH Pa3sHOCTh MHOKECTB, YMCJIOBBIE MHOXECTBA Ha

KOOPJIMHATHOM TMpPsIMOM, OTPE30K, MHTEpBall,
MOJIYUHTEPBAJI, MPOMEXKYTOK C BBIKOJOTOU
TOYKOM, rpaduueckoe MpeJICTaBJICHHE
MHO>KECTB Ha KOOPAMHATHOM MIIOCKOCTH;

— 3a/JaBaTb  MHOXECTBa  IEPEUYUCIICHHEM H
XapaKTePUCTHUECKUM CBOHCTBOM;

— OmepupoBaTb  MOHATHAIMH: YIBEpXKACHUE,
OTPULIAHUE YTBEPXKACHUS, UCTUHHBIE U JIOXKHBIC
YTBEP)KJCHUS, NPUUYMHA, CIEICTBUE, YaCTHBIN
cilyyail o01Iero yrBepk/1eHus, KOHTPIpUMED;

— TpOBEpATh IIPUHAJIEKHOCTh JJIEMEHTA
MHOKECTBY;

— HaxoJuTh  IepecedeHne U 0ObeIMHEHHE
MHOJKECTB, B TOM UHCJIE IPEICTABJIECHHBIX
rpa¢puyeckd Ha YHUCIOBOW TpsAMOM U Ha
KOOpPJAMHATHOM IIOCKOCTH;

— TPOBOJUTH JOKAa3aTEIbHbIE PACCYXIEHUS s
000CHOBaHMsI UCTUHHOCTHU YTBEPIKJICHHIH.




B noeceonesnoii orcusnu u npu uzyueHuu Opyeux

npeomemos:
WCIIOJIb30BAaTh ~ YHMCJIOBBIE  MHOXECTBAa  Ha
KOOPAMHATHOW NPSAMOM M HA KOOPAMHATHOU
TJIOCKOCTH JIJIs1 OIIMCAHMS PEAIbHBIX ITPOLECCOB
U SIBJICHMIL,
MPOBOJUTH JIOKA3aTEJIbHBIE PACCYXKIECHUS B

CUTyalusiax HOBCGHHCBHOﬁ KHU3HU, npu
pelIeHNH 331249 U3 APYTUX MPEIMETOB
Yucaa 404 | — CsobGomHo OIIEpUpPOBATH HOHSTHAMH:
BbIPaKEeHHsI HATypaJIbHOE YHCJIO0, MHOXKECTBO HATYpPaIbHBIX

B

YHCel, 1IEeJI0E YKCII0, MHOXKECTBO IICIBIX YHMCE],
OObIKHOBEHHast J1poOb, JAecATHYHas JApoOb,
CMEIIaHHOE YHCIIO0, pAlMOHAIBHOE YHCIIO,
MHOKECTBO panroHaIBHBIX qucel,
UPpALMOHATILHOE YHCIIO, KOPEHb CTEMEeHH N,
JNEUCTBUTENLHOE quCIIo, MHOKECTBO
JNEUCTBUTEIBHBIX ~ YHCEN,  TeOMEeTpHUYEeCKas
WHTEPIPETaIHs HaTypajgbHBIX, LIENBIX,
palvoHaIBHBIX, JEUCTBUTEIHHBIX YHCEIT;
MOHUMATh ¥ OOBSCHATH PpaA3HUILy MEXKIY
MO3UIIMOHHON M HEMO3UIIMOHHON CHCTeMaMHU
3aIMMCH YHCET;

MEPEBONTh YUCIA M3 OJTHOM CUCTEMBI 3alUCH
(cHCTEMBI CUMCIICHHS) B APYTYIO;

JIOKa3blBaTh M HCIOJB30BaThb  IMPU3HAKU
JETUMOCTH CyMMbl W TIPOU3BEACHUS TMPHU
BBITIOJIHEHU Y BBIYMCIICHUN U PELICHUH 3a]1aY;
BBIMOJIHATh ~ OKPYIJICHHE  PAllUOHAIBHBIX U
HMppalroOHAIbHBIX quces c 3aJIaHHOM
TOYHOCTEIO;

CpaBHMBATh JCHCTBUTEJIbHBIC YHUCIA Pa3HBIMU
CIoco0amu;

yHOOPSI0OYMBATH YMCIIA, 3allUCAHHBIE B BHJIEC
OOBIKHOBEHHOM M JECATUYHOM JpoOH, dHCIIa,
3anycaHHbIe c HCITOJIb30BaHUEM
apuMETUYECKOr0 KBAJIPaTHOTO KOPHs, KOpHEH
cTeneHu Ooblie 2;

Haxoauth HOJI u HOK pa3ueiMu cnocobamu u
HCII0JIb30BaTh UX MPU PELICHUM 33]1a4;
BBITIONTHATh BBIYHCIEHUS U TpeoOpazoBaHUs
BBIPDQXKEHUI, COJEp)KAIUMX JIEHCTBUTEIIbHbBIE
Yyuciaa, B TOM 4YHCIE€ KOPHU HaTypalbHBIX
CTEIICHEM;

BBIMIOJIHATh ~ CTaHAAPTHBIE  TOXKJIECTBEHHbIE
npeoOpa3oBaHUs TPUTOHOMETPUYECKUX,
norapuMUYECKUX, CTCIICHHBIX,
MPPALMOHATIBHBIX BBIPAKEHUH.

NOBCEOHEBHOU JCUBHU U NPU U3YYEHUU OpYeUx
npeomemos.




BBITIOJIHSATD u OOBSICHATD CpaBHEHHE
pe3yJbTaTOB  BBIUYMCIEHUH TpU  PELICHUH
IPAKTUYECKUX  3a7ady, B  TOM  4YHCIE
OpUOMMIKEHHBIX  BBIYMCICHHN,  HCIIOJIB3YS
pa3Hble criocoObl CpaBHEHUIA;

3alMCchIBaTh, CPABHUBATH, OKPYIJISTh YHCIOBBIE
JTaHHBIE PEaAJIbHBIX BEJIUYHUH C HCIOJIb30BAHUEM
Pa3HbIX CUCTEM HU3MEPEHUS;

COCTaBJIATh U OLIEHMBATh Pa3HbIMHU crocoOaMu
YHUCIIOBbIE  BBIPAKEHUS  IpPU  pEIICHUHU
OPAKTUYECKUX 3aJad W 33Jad U3 JpPYrux
y4eOHBIX PEAMETOB

YpaBHeHus1
HepaBeHCTBa

704

CBo0OogHO OTIEPUPOBATH MOHSITUAMMU:
YpaBHEHHUE, HEPaBEHCTBO, PaBHOCUIIbHBIE
YpaBHCHUA u HCpaBCHCTBA, YpPaBHCHUC,
SIBIISFOIIICECS] CIICACTBHEM JPYroro YpaBHEHUS,
YpaBHCHH, PaBHOCHUJIIBHBIC Ha MHOXCECTBC,
PaBHOCHIIbHBIEC TPEOOPa30BaHMsI YPABHEHU;
peuiaTtb pa3sHbIC BUJbI ypaBHeHI/Iﬁ 1 HCPAaBCHCTB
H HUX CHUCTEM, B TOM YHCIC HCKOTOPLIC
ypaBHeHus 3-ii u 4-ii cremeHed, ApoOHO-
panoHaIbHBIE U UPPALMOHAIBHEIE;

OBJIaJIETh OCHOBHBIMHU THUIIAMHU TOKa3aTeNIbHBIX,
Jorapu(pMHUUECcKUX, HppallOHANIbHBIX,
CTENEHHbIX YPaBHEHMM U HEpPaBEHCTB U
CTaHJAPTHBIMU METOJaMU UX pEIIeHUH u
NPUMEHSTh UX MPU PEeUICHUH 3a/1a4;

npuUMeHsTh Teopemy be3sy Kk  pemieHuio
YpaBHEHUM;

OpUMEHSTh TeopemMy Buera pans pemeHus
HEKOTOPBIX YPAaBHEHMI CTENEHU BBIIIE BTOPOK;
MOHUMATh CMBICII TEOPEM O PaBHOCHIBHBIX U
HEPAaBHOCWJIbHBIX MpeoOpa3oBaHUIX ypaBHEHUN
U YMETh UX JOKa3bIBaTh;

BIQJIeTh METOJaMHU  pElICHHs  ypaBHEHUH,
HEPAaBEHCTB M WX CHCTEM, yMETh BHIOMpATh
METOJI pelIeHusI 1 000CHOBBIBATH CBOl BHIOOD;
UCIOJIb30BaTh METO]I HHTEPBAJIOB Ui PEIICHUs
HEpPaBeHCTB, B  TOM  4YHclIe  JIPpOOHO-
palMoHalIbHBIX W  BKJIIOUYAIONUX B ce0s
UPPAIMOHANIEHBIE BHIPAKEHUS;

pemate  anreOpanyecKkue  ypaBHEHUS U
HEPaBEHCTBA M HMX CHUCTEMBI C MapamMeTpaMu
anredpanvdeckuM U rpaguueckuM METOIaMu;
BIIQJIETh Pa3HBIMH METOJAMH J0Ka3aTelbCTBA
HEPaBEHCTB;

pelaTh ypaBHEHUS B IENbIX YHCIaX;
n300pakaTh ~ MHOXKECTBa Ha  IUIOCKOCTH,
3a/laBaeMble ypaBHEHUSMHU, HEPABEHCTBAMU H
UX CUCTEMaMU;

CBOOOJHO  WCIOJB30BaTh  TOXKJECTBEHHBIC




npeoOpa3oBaHusl MPH PELICHUH YpPaBHEHHH U
CUCTEM YpaBHEHUI

B noeceonesnoii orcusnu u npu uzyueHuu Opyeux
npeomemos:

— COCTaBJIATH M pellaTh YpaBHEHUS, HEPABEHCTBA,
UX CHCTEMBl TPH PEUICHWH 3a1a4 APYIHX
y4€OHBIX NPEAMETOB;

—  BBITIOJTHSTH OIICHKY MPaBIIOTIOA0OHS
pe3yabTaTOB, TOJIYYAa€MBIX TIPU  PEIICHUH
pa3IMYHBIX ypaBHEHWH, HEPABEHCTB M HUX
CHCTEM IIpH pEIIeHUM 331ad JAPYruX y4eOHBIX
PEMETOB;

— COCTaBJsATh M  pemarb  ypaBHEHUS U
HEpaBEHCTBA C TapamMeTpaMH TpPH PEHICHUH
3a/1a4 IPYrux y4yeOHbIX MIPEIMETOB;

— COCTaBJISITh ypaBHEHWE, HEPABEHCTBO WM WX
CHCTEMY, ONHCHIBAIOIINE PEAThbHYIO CHUTYAIIHIO
WIA TIPUKIAJHYIO 331a4dy, WHTEPIPETHPOBATH
MIOJTy9EeHHBIC PE3YIIbTATHI;

UCTIONIB30BaTh  MPOTPaMMHBIE  CPEICTBA  TPH
peIIeHNH OTHAENBHBIX KJIacCOB YpaBHEHUH W
HEPaBEHCTB

D yHKUUHA

60u

Bnanets noHATUIMU:

3aBUCHUMOCTh BEJIMYWH, (YHKLIHSA, apryMeHT H
3HauYeHHE (YHKIMHU, OOJACTh OMpEIHeICHUs u
MHOECTBO  3HadeHUH  QyHKIUU, Tpadux
3aBUCUMOCTH, Tpaduk  QyHKOHHM,  HYIH
GyHKIMHM, TPOMEXYTKH  3HAKOMOCTOSHCTBA,
BO3pacTaHME€ Ha  YHCIOBOM  IPOMEXKYTKE,
yObIBaHME  HA  YHUCJIOBOM  IPOMEXKYTKE,
HauOoJIbIlIee U HAaMEHbIIIee 3HaUeHUEe (DYHKIINU
Ha YHCIIOBOM IPOMEXYTKE, IEepUOANYECKas
dbyHKUMS, TEepUoj, UeTHas U  HEYeTHas
GyHKIMM; YMETh MPUMEHSATh 3TH MOHATHS MPHU
peIlIeHnH 3a/1a4;

BJIQ/IETh TOHSATHEM CTereHHas (YHKIHS, CTPOUTH
ee rpapuk M yMeTb MPUMEHSITh CBONCTBA
CTeNeHHON (DYHKIMH MPU PELICHUH 3a/1aY;

BIQJIETh TOHATUSAMHU TIOKa3aTelbHas (YHKIHUS,
OKCIIOHEHTA; CTPOUTh HUX TpapuKu U YMETh
MPUMEHSITh CBOICTBA MOKa3aTeIbHOU (DYHKIIMH
IpU PEIICHUH 3a]1a4;

BIIQJIETh TOHATHEM Jorapudmuueckas QyHKIHS;
CTpOUTh €€ Tpaduk U yMETh MPUMEHSATH
cBOMcTBa Jorapudmuueckoil QyHKIMU TpU
peIlIeHnH 3a]1a4;

BIIQ/ICTh MOHATUSIMHU TPUTOHOMETPUUYECKUE
GyHKIMH; CTPOUTh UX TpapuKd U YMETh
NPUMEHSITh CBOWCTBA TPUTOHOMETPHUYECKHX
GyHKIMIA IPU pelIeHUH 3a/1a4;

BJIQ/ICTh MOHSITHEM OOpaTHasi (PYHKIUS, TPUMEHSITh




9TO MOHATHE IIPU PELLICHUHU 3a/1a4;

IPUMEHATh IIPU  PELICHUWM 3aJad  CBOWCTBA
byHKIMiL: YETHOCTB, IIEPUOIUYHOCTb,
OTPaHUYECHHOCTB;

OPUMEHSTHh MPHU PEUICHUH 33734 MpeoOpa3oBaHUs
rpaduKoB QYHKITHIA;

BIIAJICTh HOHATUSAMH YHUCIIOBas
HOCJIEZIOBATEIbHOCTh,  apudmeTnyeckas U
reoMeTpHYecKasi IIPOrPeCCHs;

IPUMEHATh IIPU PELIICHHH 3aJa4 CBOWCTBA U
NPU3HAKA apUPMETHIECKON U TeOMETPHUYECKON
IIPOTpeECCUI.

B nosceonesnou dacuznu u npu usyuyeHuu Opyux
VUeOHbIX NPEeOMEmMOs:

— ompenensaTh o rpapukaM M UCHOJIb30BaTh IS
peumieHus  OPUKJIAJHBIX  33Ja4  CBOWCTBA
pealbHBIX  MPOLECCOB M 3aBHCUMOCTEU
(HauOoJsiplIMe YW HAaWMEHbIIME  3HAYEHUS,
NPOMEXYTKA  BO3pacTaHus U yObIBaHUS
GyHKIMHM, TPOMEXYTKH 3HAKOMOCTOSHCTBA,
ACUMITOTHI, TOUKH Nepernda, nepuos u T.11.);

— HMHTEPHPETHPOBATH CBOWCTBA B  KOHTEKCTE
KOHKPETHOU MTPAKTUYECKOW CUTYALIHNH;.
ompeneniATh 1o  rpagukaMm  IpocTelIve
XApaKTEPUCTHKU IEPHUOINYECKUX IPOLECCOB B
OMO0I0THH, SKOHOMHUKE, MY3BIKE, PaJUOCBA3M U

Ap.

JJ1eMeHThbI
MaTeMaTHYeCKOro
aHaAJIN3a
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Brnanetr monsTHEM OECKOHEUHO  yOBIBaroOIIas
reoMeTpudeckas porpeccust U yMETh
MPUMEHSATH €T0 MPHU PEIICHUH 337124,

MPUMEHSATD ISl PEIICHHUS 3a1a4 TEOPUIO TIPEICIIOB,;

BJIaJEeTh IOHATHSIMH OECKOHEYHO OOJIbIIHE U
OECKOHEYHO MaJble YHCIIOBEIE
MOCJICIOBAaTEILHOCTH M yMETh CpPaBHHBATh
OECKOHEUYHO OoJIbIINe U OECKOHEYHO Malble
MOCJIEA0BATENLHOCTH;

BIIQJICTh TOHATHSMH: TPOU3BOAHASA (DYHKIUU B
TOYKE, IPOU3BOIHAS PYHKIINH;

—  BBIYHCIIATD MIPOU3BOIHBIC AJIEMEHTAPHBIX
byHKIMA 1 UX KOMOUHAIU;

— uccienoBaTh (QYHKIMM HAa MOHOTOHHOCTH H
IKCTPEMYMBI;

— CcTpouTh TpaduKH M TPUMEHSATH K PEIICHHUIO
3a/1a4, B TOM YHKCJE C TapaMeTpoM;

— BIAJETh MOHSATHEM KacarelbHas K Tpauky
(GYHKIMM U yMETh PUMEHSTH €0 MPU PelICHUN
3a1a4;

— BIJIQJETh MOHATHSIMH TEpBOOOpazHas (yHKIIHS,
OTIpe/IeNIEHHBIN UHTETPAT;

— mpuMeHsATh TeopeMy Hprorona—JleiibHuna u ee
CIIEJICTBUS JJIsl PEIICHUs 3a/au.




B noeceonesnoii orcusnu u npu uzyueHuu Opyeux
VUeOHbIX NPEOMEmMOs:

— pemiath NPUKIAJHBIE 33aJa4d W3 OHOJIOTHH,
GU3MKM, XUMUHU, OKOHOMUKA H©  JPYTUX
NPEIMETOB, CBSI3aHHBIE C  HCCIEAOBAHUEM
XapaKTePUCTHK MPOIIECCOB;

WHTEPIPETHPOBATH IMOJTYICHHBIC PE3YIbTaThI

Crartucruka U | 254 OnepupoBath OCHOBHBIMH onucaTeIbHBIMU

Teopust XapaKTEePUCTHKAMHU YHUCIIOBOTO Habopa,

BEpPOSITHOCTEIA, MOHSTUEM  TEeHEpaJibHasi  COBOKYITHOCTh U

JIOTHKA U BBIOOPKOI U3 HEe;

KOMOMHATOPHUKA — ONepupoBaTh TTOHSTUSIMU: 4acToTa u
BEPOSITHOCTh COOBITHS, CyMMa U TPOU3BEICHUE
BEPOSITHOCTEM, BBIYUCIIATH BEPOSITHOCTH
cOOBITHI Ha OCHOBE MO/ICUETa YHCIIa UCXO/I0B;

— BIAJAEThH OCHOBHBIMH MTOHSATUSMH
KOMOWHATOPUKA M YMETh WX MPUMEHATH MpU
pellIeHnN 3a/1ay;

— WMETh TIPEJICTaBICHHE 00 OCHOBax TEOPHUHU
BEpPOSTHOCTEM;

— WMETh TPEJCTaBIIEHWE O JUCKPETHBIX |
HETMPEPHIBHBIX ~ CIy4alWHBIX  BEIWYMHAX U
pacrpeaeneHusX, 0 He3aBUCUMOCTH CITy4alHbIX
BEJINYUH;

— UMETh MPEJICTaBIEHHE O MaTeMaTH4eCKOM
0’KMJIaHUH U TUCIIEPCUU CIIYYAMHBIX BEIUYMH;

— HUMETh  IPEACTaBICHHE O COBMECTHBIX
pacrpeneneHnusaX C1y4alHbIX BEJINYNH;

— TMOHUMAaThb CYTh 3aKOHAa OOJIBLIIUX 4YHCENl U
BBIOOPOYHOTO Meroaa U3MEPEHUS
BEPOSITHOCTEH;

— HUMETh  MPEACTaBICHUE O  HOPMaJIbHOM
pacupeneneHud U [puMepax  HOPMaJbHO
pacupeieNICHHbIX CIy4allHbIX BEJIMYNH;

—  HUMETh IIPE/ICTaBIICHUE 0 KOppeJsLHUU
CIIy4ailHbIX BEJIMYHH.

B noecednesnoti ocusnu u npu usyuenuu Opyeux
npeomemos:

— BBIUMCIATH WM  OLEHHUBAThb  BEPOSTHOCTH
cOOBITUH B peaibHOM JKU3HU;

BBIOUpATh METOAbI MOAXOAAILETO
peJICTaBIeHNUs U 00pabOTKH JaHHBIX
TexcroBbie 3agaun | 204 — Pemats pa3HbIe 3aJ1aun HOBBIIIIEHHO M

TPYIOHOCTH;

— aHaATM3MpOBaTh YCIOBHE 3a/auyd, BHIOWpAThH
ONTUMAIBHBIA ~ METOJ  peLIeHHs  3a/auH,
paccMaTpuBasi pa3IMuHbIe METOIbI;

— CTPOMTH MOJIENb PELIECHUS 3aJayd, IPOBOAUTH
JIOKa3aTeNbHBIE PACCYXKICHUS TNPU PELICHUU
3a]auu;




— pemarb  3amadd, TpeOyroomue  mepedopa
BapUaHTOB, MPOBEPKH  YCIOBHi, BbIOOpa
ONTUMAJILHOTO Pe3yNIbTaTa;

— aHAJIM3HUPOBATH u UHTEPIPETHPOBATH
MOJTy4eHHBIC PEIICHUS] B KOHTEKCTE YCIIOBUS
3a1a4u, BBIOMPATH peleHus, HE
IPOTHBOpPEYAINE KOHTEKCTY;

— TIEPEeBOAUTH npu peleHnn 3a1aun
uHpOpMaLMI0O W3 OAHOW (opMBI 3amucu B
JIpYryl0, HCIOJIB3YS TpU  HEOOXOAMMOCTH
CX€MbI, TaONIUILIbI, TpapUKH, TUAarPaMMBI.

B nosceonesHou d#cuznu u npu usyuyeHuu Opyeux
npeomemos:
pemiath MpakTHYeCKHe 3aJadyd W 3aJadd U3
JPYTHUX TPEIMETOB

I'eomerpus
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— DBrmagetp reomMeTpHYeCKMMHU TOHATUSAMH IPH
PEIICHNH 3aa4 U IPOBCACHUN MAaTEMATHICCKUX
pacCyXIeHUH;

—  €aMOCTOSTENIbHO (HOPMYIHPOBATH ONPEICICHUS
TCOMETPUUCCKUX (1)I/Il"yp, BBIJIBUT'aTh TTMIIOTE3bI O

HOBBIX CBOMCTBax u IIpHU3HAKax
reoMeTpudecknx (Guryp m oOOCHOBBIBATH HIIH
OTIpoBEpraTh uX, 000011aTh WIn

KOHKPETU3UPOBaTh  PE3yJbTaThl Ha  HOBBIX
K1accax (Quryp, TPOBOIAWTH B HECIOXKHBIX
ciyJasx Kiaaccudukaiuoo GUryp mo pa3anaHbIM
OCHOBAHHUSIM;

— HCCIIENOBATh YEPTEKHU, BKIIOYAs KOMOWHAIUH
duryp, H3BJIEKaTh, HHTEPIPETUPOBATH U
peoOpa3oBHIBATH nHpopMaIuio,
NPE/ICTABJICHHYIO Ha YepPTEkKax;

— pemaTh 33Ja4d T€OMETPHUECKOTO COJCPIKAHMUS,
B TOM YHCJICE B CHTYyalUsX, KOTJa AJTOPHTM
pelieHus He CleayeT SBHO W3  YCIOBWS,
BBITOJIHATh HEOOXOIMMBIC [Tl PEIICHUS 33aauu
JIOTIOJTHUTEIIbHBIE  MOCTPOCHHS, HCCIIECI0BATh
BO3MOYKHOCTh MPHMEHEHHS TeopeM Hu (hopmyi
JUISL PEUICHUS 3a]1ay;

— yMmerh  (GOpPMYJIHMPOBAaTH M JOKa3bIBaTh
TrCOMETPUYCCKUE YTBEPIKICHHS;

— BIAJETh MOHATHSIMH CTEPEOMETPUH: MpHU3Ma,
napasuieNienune1, TupaMua, TeTpadip;

— HMeTh pECTaBICHUS 00 aKcuoMax
CTEpEOMETPUU M CIEJACTBUSX U3 HUX U YMETh
MPUMEHSITh UX MPU PEUICHUH 3a/1a4;

— YMETh CTPOUTh CEUYEHHUS MHOTOTPAHHHKOB C
UCIIOJIb30BAaHUEM Pa3JIMYHBIX METOJOB, B TOM
qHCcIie ¥ METOJA CIIE/IOB;

— WMETh TPEJCTaBICHHE O CKPEIIUBAIOIIUXCS
NpSIMBIX B TPOCTPAHCTBE M yMETh HAaXOJUTh




YTOJl ¥ PacCTOSIHUE MEXKIY HUMU;
OPUMEHSATh  TEOPEMBbl O  MAapauIeIbHOCTH
OpSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE NpHU
pelIeHuN 3a1a4;

yMETh IPUMEHSTh HapaJuienbHOe
NPOEKTHUPOBAHUE JIJISl U300pakeHus: GUryp;
YMETh  TPUMEHSTH  NEePHEHAUKYIIPHOCTH
IPSMOH U TUTOCKOCTH TPH PEIICHUN 33]1a4;
BJIAJICTh HOHSATHSAMH OpPTOTOHAIIBHOE
NPOEKTHUPOBAHNE, HAKIIOHHBIE M WX TPOECKIINH,
yMETh  TNPHMEHSATH  TEOpeMy O  Tpex
NEepIEHINKYISpax MPH PEIIeHUH 3a/1a4;

BJIAJIETh  TOHATHSAMH  PACCTOSIHUE  MEXIY
burypamu B MIPOCTPAHCTBE, o0t
NEpIEHANKYISp  JBYX  CKPEIIMBAIOLIUXCS
OPSIMBIX U YMETh NMPUMEHSATh WX TPU PEUICHUN
3ajad;

BJIAJIETh TOHATHEM YTOJ MEXIy MpsIMOH W
IUIOCKOCTBIO M YMETh MpPHUMEHSTh €ro TpHu
peIIeHuN 3a/1a9;

BJIAJICTh TOHSTHUSMHU JIBYTPAaHHBIA YrOJ, Yrol
MEXIy  IUIOCKOCTSMH,  IEPICHINKYIISPHbIC
IUIOCKOCTH ¥ yMETh MPHUMEHATh WX IpH
pelIeHny 3a1ad;

BJIAJICTh MOHATHSAMHU IPU3Ma, MapajuieseInIe]T
U TIPUMEHSTH CBOWCTBA Mapaiielenunena mpu
pelIeHny 3a1ay;

BJIAJICTh HOHSTHEM PSAMOYTOJIBHBIN
napajulelienunes; ¥ NPUMEHATh €ro IpH
pelLIeHu! 3a/1a4;

BJIJICTh MOHATHAMH MUPAMU/IA, BUIBI THPAMHU],
SJIEMEHTHl TPAaBWIBHOW IHUPAMHIBI U yMETh
HNPUMEHATH UX IPHU PEIICHNH 3a/1a4;

UMETh Ipe/ICTaBICHNE 0 TeopeMe
Olinepa,IpaBUIIbHBIX MHOTOTPAHHUKAX;

BJIAZICTh TOHSATHEM IUIONIAJM TIOBEPXHOCTEH
MHOTOTPaHHHKOB U YMETh MPUMEHATH €ro IMpu
peLIeHu! 3a/1a4;

BJIJICTh TMOHATUSAMH TeJla BpalleHus (LMIMHAD,
KOHyC, Iiap W cdepa), UX CEUYeHHS M YMETh
HOPUMEHSTh UX MIPH PELICHUHN 337ay;

BJAJICTh TMOHSATUSAMU KacaTelbHbIE NpPsSMblE U
IUIOCKOCTH M YMETh NMPUMEHATh U3IPU PELICHUN
3ajauy;

UMETh MpPEICTAaBICHUS O  BIHMCAHHBIX U
ONMCaHHBIX chepax U yMEeTb MPUMEHSATh UX IPU
peLIeHUH 3a]1ay;

BJAJETh  MOHATHAMU  00BEM, 00BEMBI
MHOTOT'PaHHHUKOB, T€J BpAIllEHUs U MPUMEHAThH
UX IPU PELICHUH 33/1a4;

UMETb MPEJICTABICHUE O Pa3BepTKEe LMJIMHApA U




B

KOHYyCa, IUIOMIaJW TOBEPXHOCTH MHJIWHApPA U
KOHyCa, yMETh NPHUMEHSTh WX MPH PEIICHUU
3azad4;

UMETh TPEJACTaBICHUE O IUIOmagn cdepsl U
YMETh MMPUMEHSTH €T0 MPHU PEIICHUH 33134,
YMETh pemiath 3aJa4yd Ha KOMOWHAIUU
MHOTOTPAaHHUKOB ¥ TEJI BPAICHHS;

UMEThb  IpeJICTaBJI€HHME O  [oAoOMHM B
IPOCTPAHCTBE W YyMETh pelaTh 3ajauyd Ha
OTHOLIEHUE 00BeMOB u iomaien
MOBEPXHOCTEN MOJIOOHBIX QUTYP.

NOBCEOHEGHOU JHCUBHU U NPU UBVYEHUU OpYeUx
npeomemos:

COCTaBIIAITh C  MCIOJb30BAaHUEM  CBOMHCTB
reoMeTpudeckux  GUryp  MaTeMaTHYeCKue
MOJENU JUIsl pelleHus 3ajady IpPaKTHYECKOIo
XapakTepa W 3aJa4 W3 CMEXKHBIX JUCIUILINH,
HCCJIEIOBATh MOJTy4YeHHbIE MOJIeITH "
UHTEPIPETHPOBATH PE3YIIbTAT

Bexmopui
Koopounamuwl
npocmpancmee

20y

Brnagerp  TMOHATHSMH ~ BEKTOPBI W HX
KOOPIUHATHI;

YMETh BBITTOJIHATE OIIEpaIliH HaJl BEKTOPAMH,
HCII0JIb30BATh CKaJIspHOE MIpOU3BEACHNE
BEKTOPOB IPH PEIICHUH 3a]iay;

IPUMEHSTh YpaBHEHHUE IUIOCKOCTH, (OpMYITy
pacCcTOSIHUSI MKy TOUKaMH, ypaBHEeHUE chepbl
IIpU pELICHUH 3a/1a4;

NPUMEHSTh BEKTOPHl U METOJ KOOpIMHAT B
IPOCTPAHCTBE MPH PEIICHUU 3aa4
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