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HOACHUTEJBHASA 3AIIMCKA

EnuHbI TOCYZAapCTBEHHBIM JK3aMEH I10 MAaT€éMaTUKE B HACTOSIIIEE BpEMs
COBMEILAET JBA 3K3aMEHA — BBIIIYCKHOM 34 CPEIHIOIO IIKOJIY W BCTYIIUTEIIbHBIA B
BBICILIME Yy4YeOHBIE 3aBEJICHUS U MMEET JBa ypPOBHA: 0a30BbI U NPOQUIbHBIN.
[Toatomy B pamkax EI'D ocymecTBisieTcs IpoBEpKa OBIAJCHHUS MaTepHalIoM
Kypca aireOpbl M Hayal aHajiu3a, TEOMETPUHU, BEPOSTHOCTU U CTATUCTUKU
OCHOBHOM M CpEJHEH IIKOJBI, YCBOCHHE KOTOPBIX JOJDKHO IIPOBEPATHCS Ha
BBIITYCKHOM IIIKOJIBHOM DK3aMEHeE.

B nporpaMme >3JI€KTHBHOIO Kypca MNPENyCMOTpPEHA CEpHsl 3aJaHui Ui
NOJIFOTOBKHU cTapiuekiaccHUKOB K EI'D 6a30Boro u npouiabHOro ypoBHEH.
JaHHbplii Kypc gaer  0Oy4arolMMCS  BO3MOYKHOCTh  IO3HAKOMHUTBCS €
HECTaHJAPTHBIMU CHOCOOAMU PEIIEHUS MAaTEeMaTUYECKHX 3a]ad, CIOCOOCTBYET
(GOpMHpPOBAHHUIO M  PA3BUTHI0 TaKUX KayecTB, KaK HMHTEIUIEKTyalbHas
BOCIIPUMMYHMBOCTb U CIIOCOOHOCTh K YCBOEHHUIO HOBOW MH(OpMalUU, THOKOCTh U
HE3aBUCUMOCTB JIOTHYECKOTO MbIIUIeHUsA. OCHOBY JAHHOTO Kypca COCTABIISIOT
pelIeHns pa3sHbIX MO CTENEHW BAKHOCTH M TPYAHOCTH 3a4ad, IOITOMY 3aHSITHUSA
CHOCOOHBI MOBBICUTh MO3HABATENbHbIN MHTepec oOydarommxcs 10-11 kmaccoB k
MaTeMaTHUKe.

HEJU U3YUYEHUSA YYEBHOI'O ITPEAMETA

OOyuaronias 11eb: CO3/JaHue YCIOBUN JJII CHCTEMATHU3AIlUU TOJyYEHHBIX
3HAHWUM, OBJIAZICHUE IPHUEMAMU M METOJaMHU PEUICHUs 3aJad, IMOArOTOBKA K
UTOTOBOM aTrTectanuu B popmare EI'D.

3ajauu:

. MOBTOPUTH U 3aKPENMUTh 3HAHWS, YMEHUS U HABBIKH, MOJYyUYECHHBIC B
OCHOBHOW M CPEIHEN LIKOJIE;

. pPa3BUTh CMOCOOHOCTH CAMOKOHTPOJISI: BPEMEHH, MOHMCKAa OIIMOOK B
MJIAHUPYEMBIX MPOOJIEMHBIX 3a1aHUSX;

. chopMUpOBaTh  CIOKOWHOE, YypaBHOBEUIEHHOE  OTHOIIEHUE K
HK3aMEHY;

. BECTH TUIAHOMEPHYIO MOJATOTOBKY K dK3aMEHY;

. 3HAKOMCTBO C HOBBIMH METOJIaMH M TIpUEeMaMHU PeIICHUs 3aJ1ay;

. dbopMHpoOBaHUE CIEIUATBHBIX YMEHUH M HABBIKOB OOYYArOIIMXCS:
AITOPUTMUYECKUX YMEHUHN U BBIYUCIUTEIbHBIX HABBIKOB;

. OCBOCHME HECTaHJAPTHBIX IIPHEMOB U METOJIOB PEIICHUS 3a/1a4;

. dbopMHupoBaHHEe YMEHUN TNPUMEHSTH TMOJTYYEHHBIC 3HAHUS MPU

PCHICHUHN «HCTUIIMYHBIX», HCCTAHIAPTHBIX 3a/1a4.



° 3aKPCIIUTh MATCMATUYCCKUC 3HAHWA, KOTOPBIC ITPUTOJATCS B OOBIYHOM
JKU3HU U IIPpH IMTPOAOJLKCHHUHA 06p330BaHI/IH.

PazBuBaronias OCJIb: PA3BUTUC y o6yf{a}omnxc;{ AHAJINTHYCCKOI'O )41
JIOTUYCCKOI'O MBIIIJICHUA IIPU ITPOCKTUPOBAHNUHN PCIICHHA 3a1a49H.

3ajaum:

. pPa3BUTHE MBIIIUICHUST O0YJarONIUXCS Yepe3 UCTOIb30BaHUE aKTHBHBIX
METO/IOB U3YUYECHUS;

. CO37aHNE YCIOBUH JUISI TBOPYECKOTO PA3BUTHS M CaMOpPCaTTU3AINH
OOy4JaroIIMXCcs Yepe3 PelIeHne HeCTaHIapTHBIX 3a71a4;

. pPa3BUTHE CAMOCTOSITEIHHOCTH MBITIUICHHUS,

. pa3BUTHE TTOMCKOBBIX, HCCIIEIOBATEIBLCKAX HABBIKOB, TBOPUYECKHUX
CITOCOOHOCTEHA.

BocnurarenpHas 1I€JIb: BOCIIUTAHUE KaueCcTB JINYHOCTHU -
CaMOCTOSITeIILHOCTb, 11eJIeyCTPEMIICHHOCTh, KOHKYPEHTOCTIOCOOHOCTD.

3ajaum:

. BOCIIMTaHUE HPABCTBEHHO-BOJICBBIX KAYECTB 00yYArOITUXCSI:

. BOCIIUTAaHUE YYBCTBA TOBAPHUIIECTBA, B3aMMOIIOMOIIH, CO3JdaHUE
JPY>KHOTO KOJUICKTHBA;

. Co3/IlaHH€ YCIOBUHU sl HOPMUPOBAHUS KOMMYHUKATHUBHOM KYJIBTYPhI

o0yyarommxcs;

. COBEPIIICHCTBOBAHNE CIIOCOOHOCTEM K

COBMECTHOM ACATCIIPHOCTU CO CBCPCTHUKAMMU, negarorom.

MECTO YYEBHOI'O IPEIMETA B YYEBHOM IIJIAHE

Ha wn3ydeHue 3JIeKTMBHOrO Kypca OTBOAMTCS | 4yac B HENENI0 B TEUCHHE
Ka)KJI0TO Tojia 00yueHusl, Bcero 68 yueOHbIX 4acoB.

COAEPKAHUE YYEBHOI'O ITPEIMETA

Anredpa U HaYaJIa MATEMATHYECKOT0 AaHAJIH3A
10 kaace
Yucaa v BLIYUCJICHUSA

OnepupoBaTh MOHATUSIMH: pPAIMOHATBHOE W JEHCTBUTEIBHOE YMHCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIIEHTHI.



BeimonasaTh  apudMeTHUecKWe — Oomepanudd ¢ pPAlUOHAIBHBIMH |
JEHCTBUTEITLHBIMU YHCIIAMH.

BrITTOTHITE TPUOIMKEHHBIC BHIYUCICHUS, UCIIONB3YS MpaBUiia OKPYTICHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJibTaTa BIYMCICHUM.

OnepupoBaTh MOHATHUSIMU: CTENEHb C IIEJIBIM IOKa3aTesieM; CTaHJapTHas
dopma 3ammcu JEHCTBUTENBHOTO 4HCIA, KOPEHb HaTypalbHOW CTENCHH,
UCIIOJIb30BaTh MOAXOIANTYI0 (OPMY 3alCH JEHCTBUTEIBHBIX YUCEI ISl PeIICHUS
MPaKTUYECKUX 3a]1a4 U MPEJCTaBICHUS JaHHbBIX.

OnepupoBath MOHATUSMU: CUHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOIO YIJIA;
WCII0JIb30BATh 3aMKCh MPOU3BOJILHOTO yTila Yepe3 oOpaTHbIE TPUTOHOMETPUYECKUE
(GyHKUIHU.

YpaBHeHHs U HEPABEHCTBA

OnepupoBaTh MOHIATHSAMHU: TOXIACCTBO, YpPaBHEHHE, HEPABEHCTBO; IIEJIOE,
palroHaNIbHOE, UPPALMOHAIBHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
ypaBHCHHUE;

BrImotHSITE TpeoOpa3oBaHusl TPUTOHOMETPUUSCKUX BBIPAKECHUN M PEIIaTh
TPUTOHOMETPHUUYCCKHE YPABHEHUSI.

BoinonHsITh MpeoOpa3oBaHus IENbIX, PAIMOHAIBHBIX U HPPAlMOHATBHBIX
BHIDOKEHMI W  pellaTb OCHOBHBIE THUIBI  LENBIX, PAlMOHAJIBHBIX U
HUppAlMOHATBHBIX YPaBHEHUI U HEPABCHCTB.

[IpumMeHsTh YypaBHEHHS ¥ HEPABEHCTBA JIJIS PEIICHUS MAaTEMAaTHYCCKUX 3a1ad
U 3aJ1a4 U3 Pa3JIMYHbIX 00J1aCTe HAYKH U PEaTbHOM KU3HH.

MonenupoBaTh peajibHbIE CHUTYyallMd Ha S3bIKE alreOpbl, COCTABISATH
BBIPDOKEHUSI, ypPAaBHEHHS, HEPaBEHCTBA IO YCIOBUIO 3a/laud, MCCIEI0BaTh
MOCTPOCHHBIE MOJICIU C MCIIOJIb30BAHUEM amapara aireOphi.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: (PYHKIHSA, CIIOCOOBI 3aMaHusi (QYHKIIMH, 00JIaCTh
OTIpeJICICHUs] M MHOXKECTBO 3HaueHM (yHKIuuU, Tpaduk GyHKIUHA, B3AUMHO
oOpaTHbIe (PYHKIUH.

OnepupoBaTh TMOHATUSAMU: YETHOCTh M HEUYETHOCTh (PYHKIUH, HYIH
GYHKIIAA, TPOMEKYTKHA 3HAKOTIOCTOSTHCTBA.

Hcnonp3oBath rpaduky GyHKIMMA 715 pelieHUsT ypaBHEHUH.

Crtpouth ¥ unuTaTh TpaduKu TUHEHHON (PYHKIUHU, KBAApATUUHON (DYHKITUH,
CTETICHHOU (PYHKIIMH C IIEJIBIM ITOKa3aTeeM.

Hcnons3oBaTh rpadukd (QyHKIOUH Ui  UCCIEIOBAHMUS TMPOIECCOB U
3aBUCUMOCTEH TIPU PEIICHUH 3a/lad U3 APYTHX y4eOHBIX MPEIMETOB U PeabHOMN
YKU3HH; BBIpaXaTh (HOpMYJIaMU 3aBUCUMOCTH MEXK]Ty BEJTMUUHAMH.

Hauvana maTeMaTH4eCcKOro aHajIm3a



OnepupoBarh TOHSATHUSMH: IOCIEIOBATEILHOCTh, apudMeTHUecKass u
r€OMETPUYECKAs TPOTPECCUH.

OnepupoBaTh TMOHATUAMH: OCECKOHEUHO YOBIBAIOMIAs T'€OMETpUUYECKAs
nporpeccusi, cyMma 0€CKOHEUHO yOBbIBaroIel reOMeTPUIECKON MPOTPECCHH.

3agaBath MOCIEI0BATEILHOCTHA PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IMOCIEIOBATEIBHOCTEN U MIPOTPECCUN IS PELICHHUS
peaNbHBIX 3a]1a4 MPUKIATHOIO XAPAKTEPA.

MHo:xecTBa H JIOTHKA

OnepupoBaTh NOHATUSIMU: MHOKECTBO, OTIEPAllMA HaJ MHOYKECTBAMM.

Hcnonb30BaTh  TEOPETHUKO-MHOXKECTBEHHBIM — ammapar JJjisi  ONUCaHUA
peanbHbIX TPOLIECCOB W SBJICHUMN, MPU pEHICHUU 3a7ad U3 JPYyruxX Y4EOHBIX
MPEIMETOB.

OnepupoBath MOHSATHUSIMU: OIpEJICIICHHUE, TeopeMa, CIIEJICTBHE,
JIOKa3aTeJIbCTBO.

11 kaace

Yuciaa v BBIYMCICHUA

OnepupoBaTh MOHATUSMH: HATypaJbHOE, IEJIOE YHCIO; HCHOJIb30BAThH
MPU3HAKN JIEIMMOCTH LIEJBIX YHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIC MHOXKUTEIN
JUJISL PELLICHUS 3a1a4.

OnepupoBatTh MOHATHEM: CTENEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JOrapu(p™M UHCIa, ECATUYHBIE U HATypajbHBIC
JorapupMsl.

YpaBHeHHS U HEPABEHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I NpeoOpa3oBaHUs  BBIPAKECHMIA;
ONIEPUPOBATH IOHATUSIMU: ITOKA3aTEIBHOE YPAaBHEHHME W HEPABEHCTBO; PELIAThH
OCHOBHBIE THUIIbI ITIOKA3aTEbHBIX YPABHCHUN U HEPABEHCTB.

BreinmonHaTh mpeoOpa3oBaHus BBIPAKECHUM, COJAEpKAIIUX Jorapudmel;
OTIEpUPOBAThH MOHATUSIMU: JIOTAPUPMUUECKOE YpaBHEHHUE U HEPABEHCTBO; pellaTh
OCHOBHBIE THIIBI JIOTApU(PMHUUECKUX YPaBHEHUM U HEPABEHCTB.

Haxoauts pemeHnst npoCTENIINX TPUTOHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh MOHSATUAMH: CUCTEMa JIMHEHHBIX YpaBHEHUU U €€ pEIICHUE;
MCIMOJIb30BaTh CUCTEMY JIMHEMHBIX YPABHEHUH ISl PELIICHUS TPAKTUUYECKUX 3a7ad.

HaxoguTts pemeHnss mpoCTeNMX CUCTEM U COBOKYIHOCTEN PAIlMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

MonenupoBaTh peabHbIE CHUTyallMd Ha S3bIKE alreOpbl, COCTABISATH
BBIDAKCHUS, YPAaBHEHHMs, HEPABEHCTBA W CHUCTEMbI [0 YCIIOBUIO 3aJ1a4H,
HCCIIEIOBATh MOCTPOSHHBIE MOJICNIM C UCTIOJIb30BAHUEM amapara ajareOpsl.






DyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATHSAMH: TEpHOAUYECKass  (PYHKIUA, MPOMEXKYTKU
MOHOTOHHOCTH (YHKUMH, TOUYKH OJKCTpemyMmMa (yHKIMHM, HauOobliee U
HauMEHbIlIEE 3HA4YECHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh MX I
UCCIIEI0BaHMsI PYHKINHU, 3aJaHHOU TpauKoM.

OmnepupoBaTh MOHATHAMH: TpapUKH MOKa3aTEIbHOU, JOrapupMUUYECKON U
TPUTOHOMETPUUYECKUX (DYHKIUH; M300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
VICITOJIB30BATh JJIs PEUICHUS] YPABHEHUI U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOMN IUIOCKOCTHU rpaMKy JTUHENHBIX YpaBHEHUI
Y MCIIOJIB30BaTh UX JUISl PELIEHUS CUCTEMBI JINHEWHBIX YPaBHEHUN.

Hcnonw3oBath rpadukd (QyHKIMH JUIsI  UCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIHMH.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

OmnepupoBaTh MOHATUSAMHU: HENPEPBIBHASL (PYHKIIMS; TPOU3BOAHAS (QYHKIY;
UCITI0JIb30BaTh F€OMETPUUYECKUM M (PU3UUECKHUI CMBICI IPOU3BOIHOM ISl pELICHUS
3a1ad.

HaxonuTh mpon3BOJHBIE 3JIEMEHTAPHBIX (DYHKIIUI, BEIYUCIISATH POU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIIEIOBaHUS (QYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSTh PE3YJIbTAThl UCCIEIOBAHUA K IOCTPOCHHIO TPa(HUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYUYLIErO0 PEIICHUS B
IPUKJIAJHBIX, B TOM YUCIIE COLMAIbHO-3KOHOMUYECKHX, 3aa4ax.

OmnepupoBaTh MOHATHSMHU: TEepBOOOpa3Has U  HHTErpaji; IMOHUMATh
reOMETPUYECKUN U (PU3UIECKUN CMBICI UHTErpaia.

Haxonute nepBooOpa3Hble 3JEMEHTAPHBIX (PYHKIUH; BBIYUCISATH MHTErpajl
o ¢popmyne HoeroTona—JIelOnuna.

PemaTe npukiiagHeie 3a1auv, B TOM YHUCIIE COLHMAIBHO-DKOHOMHYECKOTO U
($u3MYECKOT0 XapaKkTepa, CpeCTBAMU MaTEMAaTUYECKOTO aHaIu3a.

I'eomerpus
10 xaacc

OnepupoBaTh NOHATUSIMU: TOUKA, MIPsAMas, INIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUU M CJCACTBUS U3 HUX TPU pelICHUU
r€OMETPUYECKUX 3a/1ay.

OnepupoBaTh NOHATUSAMHU: MAPATIIETBHOCTh U NEPIEHAUKYISPHOCTD MPSIMBIX
U TNTOCKOCTEM.



KnaccupunupoBath B3auMHOE paCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATHUAMM: JABYTPaHHBIA yIoJ, FpaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrIjla; JMHEWHBIA Yrojl ABYTPAHHOIO yIJa; rpajycHas Mmepa
JIBYTPAHHOI'O yTJIa.

OnepupoBaTh MNOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBIH
MHOTOIPaHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUJIbHBII MHOTOI'PaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IIMpaMMIa; IPU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate ~ MHOTOTpaHHMKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjaccu(ukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; MPaBUIIbHbBIE
MHOTOTPAHHHUKU; TIPSIMbIE U HAKJIIOHHBIE PU3MBI, apajlIeIeIUIEAbl).

OnepupoBaTth MOHATUSMHU: CEKYIIAs IJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOCHUS CEUYEHUH, CIIOJIb3YSl METO/I CJIEJIOB.

CtpouTh c€YeHUsT MHOTOIPAHHUKOB METOJOM  CIIE€JOB, BBIIOJHSITH
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTBIX OOBEMHBIX (QUIYp: BUI
CBEpXY, COOKY, CHHUBY.

Pemarsb 3a1aun Ha HaxXOXKJIEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMAaM, IPHUMEHSSI HW3BECTHBIC AHAJUTUYECKUE METOABI IPU PEIICHUU
CTaHJAPTHBIX MAaTEMAaTHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKA JO MNpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIINMHUCS MTPSIMBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE T€OMETPUUECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJIUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIUHMCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbruncnsate 00bEMBI M IJIOLIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma,
nupamMyaa) ¢ OpuMeHeHueM (GOpMyJ; BBIUMCIATH COOTHOUIEHUS MEXKIY
IJIOIIAASIMU TOBEPXHOCTEHN, 00BbEMaMU MOT0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTth MNOHATUSIMHU: CHMMETpPUS B MPOCTPAHCTBE;, IIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensTh TeomeTpuueckue (HaKTbl I PEUICHUs] CTePEOMETPUUECKUX
3aJ1a4, MPEANOIaratoiuX HECKOJIBKO IAroB PELICHHUs, €CIH YCIOBUS IPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.



[IppuMeHATH NpPOCTEHIINE MPOrpaMMHBIE CpPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpyBOINTH NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOAE H
YKU3HM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMEHATh IMONY4YEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATHh PEaJIbHBIC
CUTyallud W NPUMEHATb HW3YYEHHBIC IIOHATHsS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTHYeCKd C(HOPMYIUPOBAHHONW TMPOOJIEMBbI, MOJEIUPOBATH peajbHbIC
CUTyallUM Ha A3BIKE T'E€OMETPHUH, HCCIEAOBaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI U TEOpeEM, anmapaTa anreOpsl; pemaTh
IIPAaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM I€OMETPUYECKUX BEJIUYMH.

11 kaace

OnepupoBaTh MNOHATUSIMH: LUJIUHIAPUYECKAs IOBEPXHOCTh, OOpa3yrolIue
IMAJIMHAPAYECKON  TOBEPXHOCTH;  IWJIMHAP,  KOHUYECKas  IMOBEPXHOCTH,
oOpa3yromnrue KOHHIECKON TOBEPXHOCTH, KOHYC; c(heprudeckas MIOBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HAIUHIP, KOHYC, cdepa u map).

OOBICHATH CIIOCOOBI MOTYYEHUS TE BPAILICHUS.

KnaccuduimpoBats B3auMHOE pacosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IMIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CJIOH, OCHOBAHHE IIAPOBOTO CIJIOS, BHICOTA IMIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Boruucnsate  00BEMBI M TIIOMIAAM  TIOBEPXHOCTEM  Tel  BpalleHWS,
T€OMETPUYECKUX TeJ C TPUMEHEHUuEM (HOopMyI.

OnepupoBaTh TMOHATHUSIMH: MHOTOTPAaHHUK, BIIMCAHHBIH B chepy #
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCaHHAS B MHOTOTPAHHUK WA TEJO
BpaIeHusl.

BBIYUCIIATE COOTHOIICHHSI MEXIY TUIOMAASMU MOBEPXHOCTEH U 00bEMaMU
MOAOOHBIX TEI.

N300pakath u3ydaemble (PUTypbl OT PYKH M C TPHUMEHEHHEM IPOCTHIX
YePTEKHBIX HHCTPYMECHTOB.

BhITIONTHSTH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IMIPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHUS.

W3BnekaTh, WHTEPIPETUPOBATH M MPeoOpa3oBBIBATh HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUCCKUX (PHUTypax, MpEACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIONHATS  EHCTBUS  CIOXKEHUS BEKTOPOB, BBIYHTAHHS BEKTOPOB W
YMHOKCHHS BEKTOPA Ha YUCII0, OOBICHITH, KAKUMH CBOMCTBAMHU OHH 00JIaJIaloT.



[IpuMeHATh NpaBWIIO NapaJIeICNHUIEAA.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, YIroOd MEXAY
BEKTOPAMH, CKAJIIPHOE ITPOU3BEIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHbBIE
BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEAEHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IMPOM3BEIEHUE, pPacKiIaAblBaTh BEKTOP IO JBYM
HEKOJJIMHEAPHBIM BEKTOpaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JEKaPTOBOM CHCTEME KOOPAMHAT.

[TpumensaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEeANOJaratonX HECKOIbKO IAroB PEIICHUs, €CIH YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

PemaTte npocreime reoMeTpu4ecKre 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIWHATHOTO METO/A.

Pemate 3amaun Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIEHUUA U
HAXO0KJEHUE F€OMETPUUYECKUX BEJIMYUH 0 00pa3liaM WK alrOpUTMAM, IPUMEHSIS
W3BECTHBIE METObI ITPU PEIICHUN CTaHAAPTHBIX MAaTEMaTHUYECKUX 3a/1a4.

[IpumMeHsATh HpoCTEWIIME MPOrpaMMHBIE  CPEACTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBoaUTH MpUMEPH MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeEHATh MOJyYEHHBIE 3HAHWSA HA IPAKTHKE: AHAJIU3UPOBATh PEABHBIE
CUTyallUM W TPHUMEHATh W3YyYEHHBIE IOHATHS B IPOLIECCE IIOMCKA PEIICHHUS
MaTeMaTHYecKd C(HOPMYIUPOBAHHONW TMPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyalluM Ha A3bIKE TEOMETPUU, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
WCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI M TEOPEM, arnmnapara aareOphl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKUX BEIUYHH.



BeposiTHOCTB M CTaATHCTHKA
10-11 kaaccenl

Yurath U CTPOUTH TAOJIULBI U AUATPAMMBI.

OnepupoBaTh  MOHATHSAMH:  cpeaHee  apudMETHUEeCKoe,  MeAHaHa,
HauOoJbIlIee, HAMMEHbIIEe 3HAaUeHNE, pa3MaX MacCHBA YMCIOBBIX JaHHBIX.

OmnepupoBaTh NOHATUSAMU: CIIyYalHBIM SKCIEPUMEHT (OIBIT) U CIIy4ailHOE
COOBITHE, DJIEMEHTapHOE COOBITHE (IJIEMEHTAPHBIM HMCXO0J) CIy4alHOTO OIIbITa;
HaXOJUTh BEPOSITHOCTU B OIBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMHU COOBITUSIMU,
HaXOJIUTh W CPAaBHUBAThb BEPOSTHOCTU COOBITUA B M3YUYECHHBIX CIIYYalHBIX
DKCIIEPUMEHTAX.

Haxogute u QopmynaupoBaTh cOOBITHS: IepeceueHne U OObeAMHEHUE
JaHHBIX  COOBITHH, COOBITHE, NPOTUBOMOJOXKHOE JaHHOMY  COOBITHUIO;
M0JIb30BAThCS AUArpaMmaMu Oisepa u GpopMyIIoN CII0KEHHUS] BEPOSTHOCTEN MpHU
peneHnuy 3aaa4.

OnepupoBaTh MOHATUSAMHU: YCIOBHAsi BEPOSATHOCTb, HE3ABUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C IIOMOIIBIO NPAaBWIA YMHOXKEHUS, C IIOMOIIBIO JepeBa
CJIy4alHOTI'O OIIBITA.

[IpumMeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MPU PEIICHUH 3a/1a4.

OnepupoBaTh NOHATUSAMM: HCHBITAHUE, HE3ABHUCUMBIE HCIIBITAHUS, CEPUS
UCIBITAaHUHM, ycleX M HeyJaya; HaXOAWTh BEPOATHOCTH COOBITUH B CEpUH
HE3aBHCHUMBIX MCIIBITAHUN JI0 IEPBOIO YCIEXa; HAXOIUTh BEPOSITHOCTH COOBITUH B
CEpUHU UCTIIbITaHUN bepHyIu.

IHJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOTPaMMbl Y4EeOHOTO MpeaMeTa
XapaKTepPU3yHOTCS:

I'paxxnanckoe BociuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKTAHCKON TTO3UIIMN 00YUAIOMErocst Kak akKTUBHOTO
W OTBETCTBEHHOTO 4YJ€Ha POCCHUUCKOTO OOIIEeCTBA, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
MpoLeyp TpaXIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMOJECHUCTBOBATh C COLUUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUHU C HX
GYHKIUSIMU ¥ HA3HAYCHUEM.



IlaTpuoTHYecKkoe BOCIMTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UIGHTUYHOCTH, YBAXKECHHS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MAaTUKHU, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUSAM POCCUMCKMX MAaTEMATUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI,
K MCIOJIb30BAaHMIO ITUX JOCTH)KCHUN B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMMKH.

JIlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHYECKOTO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JACSTEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIyIIETO.

AcTeTHYECKOE BOCIIMTAHME:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYash ACTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, PEIIEHN, pACCYXICHUM;
BOCHPUUMYHUBOCTBIO K MATEMATUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB HCKYCCTBA.

du3nyecKoe BOCIUTAHNUE:

c(hOPMHUPOBAHHOCTBIO YMEHHS TPHUMEHSATh MAaTeMaTHYCCKHE 3HAHUA B
HHTEpecax 3J0poBOro u 6e3omacHoro odpasa KHW3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOEC IMHUTAaHHE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTJIbIXa, peryisipHas busnueckas AKTUBHOCTb); bu3ruecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIHHOM
NEeSATEIbHOCTBIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPY/Zy, OCO3HAaHHEM IIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
pa3nmuuHbiM  cepam  TPOPECCUOHATIBHOW  JIEATEIIbHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW W €€ MNPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccudn W pealn30BBIBaTh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYAaCTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAIPaBICHHOCTH.

IKOJOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJOTHYECKON KYJIbTYpbl, TMOHWMAHUEM BIUSHHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HAHUEM TJOOAJBHOTO XapakTepa HSKOJOTUYECKUX MpooJieMm;
OpUCHTaIlMel Ha MPUMEHEHHE MATEMAaTHMYECKUX 3HAHWU MJIg pelieHus 3a7ad B
0o0JIaCTU OKpYKalollel Ccpelbl, TUIAHUPOBAHUS IIOCTYNKOB M OLEHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CpeIbl.

IleHHOCTH HAYYHOTO NO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSI HAyKH W  OOIIECTBEHHOM TMPaKTUKH, TMOHUMaHUEM
MaTEMaTUYeCKOW HayKd Kak cdepbl 4YeIOBEUYECKOW JESITEIIbHOCTH, ITAaroB €€
pa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS IIMBWIM3ALMH, OBJIAJCHUEM S3bIKOM
MaTeMaTUKU U MAaTeMaTU4YeCKOW KyJIbTypOW KakK CPEACTBOM IO3HAHUS MUPA;



TOTOBHOCTBIO OCYHICCTBJIATL IHPOCKTHYIO MW HCCICAOBATCIBCKYIO ACATCIIBHOCTD
HHAWBUYAJIBHO U B I'PYIIIIC.

METAINIPEIJMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTrpaMMbl Y4eOHOIro MpeameTa
XapaKTepU3yrTCs OBJIAJICHUEM YHUBEpCAIbHBIMU NO3HAGAMETbHBIMU
oelcmeusmu, VHUBEPCATbHBIMU KOMMYHUKAMUBHBIMU oeucmeusmu,
VHUBEPCATIbHBIMU PERYTISIMUGHBIMU OCUCMBUAMU.
1)  VYuueepcanvnvie  noznasamenvmvie  Oeiicmsus, — 0becnequgarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUaroWuxcs (0ceoeHue
Memoo0o8  NO3HAHUSL  OKpYJcaowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).
ba3oBble 1ornyeckue qeficTBus:
® BBISIBIIATHh U XapaKTEPU30BATh CYIICCTBEHHBIC NMPU3HAKUA MATEMATUYECKUX
OOBEKTOB, TMOHSATUN, OTHOUICHUN MEXAY MOHATUAMU;, (POPMYIUPOBATH
OTpEJICICHUs]  MOHSATUN; YCTAHABIMUBATh  CYIIECTBEHHBIM  MpPHU3HAK
KJlaccu(UKaluy, OCHOBAaHUA JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
IPOBOMMOTO aHAIIN3a;

® BOCIPUHUMATH, (HOPMYIHUpPOBaTH W  TPEOOPaA30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YACTHBIC W OOIIHE;
YCIIOBHBIE;

® BBISBIATH  MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSIX;
npemsiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEM |
IIPOTUBOPEYMI;

e JenaTh BBIBOABI C HWCIOJIB30BAaHUEM 3aKOHOB JIOTHKH, IEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJITFOUCHHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

® TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTebCTBA MaTEeMaTHYECKUX
YTBEPKJICHUM (MPSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
NPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBI;

® BBIOMpPATH CMOCOO perieHus: ydyeOHOUM 3amauyn (CpaBHUBATh HECKOJBKO
BApPUAHTOB pEIlCHUs, BBIOMpaTh Haubojee MNOAXOAANUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBhIe ucciaeaoBareabCKHeE AeiicTBUA:

® HCITOJIb30BaTh BOMPOCHI KaK MCCIICIOBATCILCKHI MHCTPYMEHT ITO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (UKCHPYIONIME MPOTHBOpPEUYUE, MPOOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHCHUE;

® TIPOBOJIUTH CaMOCTOSATEIEHO CIUTAaHUPOBAHHBIN OKCIIEPUMEHT,

UCCIICIOBAaHNE TI0 YCTAaHOBICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTro



O0OBbEKTa, SBJICHHUA, TPOIECCA, BBIIBJICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

® CaMOCTOSITENIbHO (OPMYIHPOBATH OOOOIICHHS U BBIBOJBI IO PE3YJIbTATAM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUII;

® TIPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE TMpoOIEcca, a TaKkKe BbIIBUTaTh
IPE/INOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ nundopmanmeii:

® BBISBIATH ACPUITUTH MHPOPMAIUH, JAHHBIX, HEOOXOAMUMBIX ISl OTBETA
Ha BOIPOC U JJI PEIICHUS 3a]1a4H;

e BbIOMpAaTh HWH(OPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATH HHPOPMAIHIO
Pa3IMYHBIX BUJOB U (HOPM IPEICTABICHHS,

® CTPYKTYypUpPOBaTh WHGOPMAIIMIO, IPEACTABIATH €€ B Pa3IMYHBIX PopMax,
WJLTIOCTPUPOBATH TpaduuecKy;

® OIICHUBATH HaAEKHOCTD uHdopmauu o CaMOCTOSITENIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vhusepcanohvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneyusaom

chopMUpo8anHOCMb COYUATILHBIX HABLIKOG 00VUATOUWUXCHL.

Oo0enue:

e BoOCIpUHUMATh U (GOPMYIUPOBATH CYXACHUS B COOTBETCTBHH C
YCIOBUSIMU U LIETSIMU OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly pelleHus 3a/1a4i, KOMMEHTHPOBATh MOJyUYCHHBIN PE3yJIbTaT;

® B X0J€ OOCYXKIEHHUs 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poO0JIeMBbI, perraeMoi 3aJ1auu, BEICKAa3bIBaTh UJICH, HAIICJICHHBIC HA TIOUCK
pEIICHUs; COMOCTAaBISTh CBOM CYXKICHHSA C CYXICHUSAMH JPYTUX
YYaCTHUKOB JHANIOra, OOHApYXHBaTh Pa3lIMyMe U CXOJCTBO TO3WIIUN; B
KOppEeKTHOH Popme PopMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAKECHUS;

® TMPEACTABIATH  PE3yJNbTaThl  PEIICHHWsS  3aJadd,  JOKCIICPUMCHTA,
UCCJIEIOBaHMsI,  TIPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmat
BBICTYIUICHUS C YIETOM 3aJ1a4 TIPE3EHTAIIMU U OCOOCHHOCTEH ayAuTOPHUH.
CoTpyaHu4ecTBO:

® TIOHMMaTh ¥  HCNOJb30BaTh  MpEUMYyLIeCTBA  KOMAaHTHOW U
WHIUBUyaIbHOM paOOThI MPU PEIICHUH YUEOHBIX 3a]1a4; IPUHUMATh 1IEJb
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThl, pacnpeaensaTh BUAbI padoT, JOrOBapUBaTHCA, 00CY X AATh MPOLECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

® y4YacTBOBaTh B IPYNIOBBIX (hopmax padoThI (00CYKIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE HITYPMBD» W WHBIC); BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMH WiIE€HAMH KOMAaHJIbI;
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.



3) Yuusepcanouvie  pecynamuenvie delicmaus, obecnequsarom
Gdopmuposarue cmviC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranusanus:

COCTaBJISAThH IIJIaH, AJITOPUTM PEIICHUS 3a/1a4d, BBIOUPATh CIIOCO0 pelieHus ¢
Y4ETOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
1 KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(MOPMAITUH.

CaMOKOHTPOJIb:

® BIAJCTh HABBIKAMU TIO3HABATEIHHON pediekcMr Kak OCO3HAHHS

COBEPIIAEMBIX JIEUCTBUN W MBICIUTENBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CHOCO0aMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca U
pe3yabpTara peuieHrs MaTeMaTUueCKoM 3a/1auu;
® MpPEABUJCTh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NPU PEIICHUU
3aJla4yd, BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX
00CTOATENbCTB, JAHHBIX, HAMICHHBIX OIIMOOK, BBISBIICHHBIX TPYIHOCTEH;

® OIICHMBaTh COOTBETCTBHE pe3yjbTaTa IIEId M YCIOBHUSAM, OOBICHSATH
MPUYUHBI JTOCTHXKEHUS WIM HEJAOCTHXKECHHUSI PE3ylbTaTOB JCATEIbHOCTH,
HaXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

K konmy oOydenuss B 10 kiacce oOyyaromuics TMOJYYHUT CIEIYIOIIHNE
MIPEMETHBIE PE3YIbTAThI:

Yucaa v BIYMCICHUSA

OnepupoBaTh TMOHATUSIMH: pPAIMOHAIILHOE W JEHCTBUTEIHHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOB, MPOIICHTHI.

BeimonHsaTh  apudMeTHYeCKHe ~— Onepaldd ¢ palMOHAIBHBIMU |
NEeWCTBUTEILHBIMU YUCIIAMU.

BrinonHaTh npuOImkEHHBIE BBIYMCIICHUS, UCTIOJIB3Ys MPaBUia OKPYTJIEHUS,
JienaTh MPUKUAKY U OIIEHKY Pe3yJibTaTa BHIYUCICHHM.

OnepupoBaTh TMOHSATUSMU: CTEMEHb C IIEJIBIM TIOKa3aTesieM; CTaHJIapTHas
dbopma 3amMcH JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHU;
MCITOJIb30BaTh MOAXOASANIYIO0 (hOPMY 3aMMCH IEUCTBUTENIbHBIX YHCEI JIJISl PEIIeHUS
MPAKTUYECKUX 3a/1a4 U MPEJICTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMU: CHHYC, KOCHHYC M TaHTE€HC MPOU3BOJIBHOTO YTJIA;
WCITOJIH30BATh 3aMKCh MPOU3BOJILHOTO yTila Yepe3 0OpaTHbIE TPUTOHOMETPUIECKUE
byHKUIHU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHATUSIMU: TOXKJIECTBO, YpPAaBHEHHE, HEPABEHCTBO; IEJOE,
palMoOHalIbHOE, UPPALIMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
ypaBHEHHUE;



BrimonusaTe mpeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUN U PEIIaTh
TPUTOHOMETPUUECKUE YPABHEHHUS.

BbINonHATE MpeoOpa3oBaHUs LENIbIX, PALNMOHAIBHBIX W HPPAlUOHAIBHBIX
BBIDOKEHM W pellaTb OCHOBHBIE THUIBI  IEJBIX, PALUOHAIBHBIX U
VPPaLMOHAIBHBIX YPABHEHUN 1 HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JJISl PELICHUSI MAaTEMAaTHYECKUX 3a]a4
W 3a]1a4 U3 Pa3JIMYHbIX 00JacTel HAYKH U PEabHOU KU3HH.

MopnenvpoBaTh peanbHbIE CUTyalldd Ha S3bIKE aureOpbl, COCTABIATH
BBIDAKECHMSI, YpPAaBHEHMS, HEPABEHCTBA II0 YCIOBHIO 3aJadd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM almapara ajireopsl.

@OyHkuuu U rpadpuku

OnepupoBarh MOHATUAMH: (PYHKIHUSA, CIIOCOOBI 3a7aHusl (PYHKIMH, 00JACTh
OINpe/eNeHUs] U MHOXECTBO 3HayeHW (yHKuuu, rpaduk (yHKUHUH, B3aUMHO
oOpaTHbIe (PYHKITUH.

OnepupoBaTth MOHATUSAMU: YETHOCTH W HEYETHOCTh (DYHKIMH, HYJIH
(GyHKUIHH, TPOMEKYTKH 3HAKONIOCTOSIHCTBA.

Hcnonb3oBathk rpaduky GyHKIMMA 715 pelIeHUs] ypaBHEHUH.

CtpouThk U uuTaTh rpa@UKU JUHEHHON (QPYHKLIMH, KBAAPATUYHON (PyHKIIHH,
CTETEHHOMN (PYHKIIMHU C IIEJIBIM MOKa3aTeNIEM.

Hcnons3oBath rpadukd (QyHKIMH JUIsI  UCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU; BbIpaxaTh GOpMyJIaMH 3aBUCUMOCTU MEX1y BEIMYMHAMH.

Havana MmaTeMaTH4eCKOro aHaJIu3a

OmnepupoBaTh NOHATUAMU: IOCIEJOBATEIbHOCTb, apudMeTHyeckas u
reOMeTpUYECKas MPOrpeccuu.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBalollasgs Te€OMETpUYECcKast
mporpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKOM MPOTPECCHUH.

3anaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEN0BATEILHOCTEN U MPOTPECCUM AJIA PELICHUS
peanbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHMKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIEpALlMU HaJl MHOXKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIA — anmapar Juid  ONHMCAaHUs
peaybHBIX MPOILIECCOB U SIBICHHWM, MpU pEUIeHUH 3aJad U3 APYruX y4eOHbIX
PEIMETOB.

OnepupoBaTtb  MOHATUSMH: OmnpeleneHre,  Teopema,  CIEIACTBHUE,
J0Ka3aTeIbCTBO.



11 kiaacc

Yucsia v BbIYMCIEHUS

OnepupoBaTh MNOHATUSIMHU: HATypaJIbHOE, IEJIOE YHCIO; HCHOJIb30BATh
MIPU3HAKU JIEIUMOCTH LENBIX YUCET, PA3JI0KEHUE YUCIIAa HA MPOCTHIE MHOKUTEIN
JUISL PELIEHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTENIEHD C PAIMOHAIBHBIM [TOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JOrapu(p™M Uucla, ECATUYHbIE U HATypajbHbIC
JoTapu(pMBbI.

YpaBHeHUs U HEPABEHCTBA

[IpumMeHsATH CBOMCTBAa CTENEHW I HIpeoOpa3oBaHUs  BBIPAXKECHHIA;
ONEPUPOBATh MOHATUSMM: IMOKA3aTEIbHOE YPABHEHWE W HEPABEHCTBO; pPEIIATh
OCHOBHBIE THIIbI IOKA3aTEIbHBIX YPABHEHHUI 1 HEPABEHCTB.

BoimonHaTh  mpeoOpa3oBaHUsl  BBIPAKEHUN, COJAEpXKAIIMX Jorapugmsl;
OMEPUPOBATH MOHATUSIMU: JIOTAPUPMUUECKOE YpaBHEHUE U HEPABEHCTBO; pelIaTh
OCHOBHBIE THUIIBI JIOTapU(PMUUECKUX YPAaBHEHUM U HEPABEHCTB.

Haxoauts pemennst npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NMOHATUAMH: CUCTEMA JIMHEHHBIX YpaBHEHUU U €€ PEIICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHUN JIJISI PEUICHUS MPAKTUYECKHX 3a/ad.

Haxonuts penieHuss mpoCTEUIINX CUCTEM M COBOKYIMHOCTEH PAIMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMd Ha S3bIKE alreOpbl, COCTaBISATH
BBIPDAKEHUS, YpaBHEHUS, HEPAaBEHCTBA M CHUCTEMbl IO YCIOBHUIO 33J]1ayH,
MCCJIEIOBATh MMOCTPOSHHBIE MOJIETN C UCTIOIB30BAHUEM ariapara ajareOphi.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHIATUSMH: TepuoaAnYecKass  QYHKIUS, TPOMEKYTKU
MOHOTOHHOCTH  (PYHKIIMH, TOYKM OJKCTpemMyma (yHKIUU, HauOoyblliee U
HaWMEHbIlIee 3Ha4yeHuss QYHKIUA HA TPOMEXKYTKE; HCIOIb30BaTh WX IS
UCCIEeI0BAHUS (PYHKIMU, 3aJJaHHOUN rpauKOM.

OnepupoBaTh MOHATUSMU: TpapuKH TOKa3aTeIbHOM, JorapudMUYecKod u
TPUTOHOMETPUUECKUX (PYHKIIMM; M300pakaTh MX HA KOOPJIUHATHOU TIOCKOCTH U
UCIIOJIb30BaTh JJIsl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOM TJIOCKOCTH TpadUKH JTUHEHHBIX ypaBHEHUN
Y UCTO0JI30BaTh UX JIJISI PEIICHUSI CUCTEMbI IMHENHBIX YPABHEHUMH.

Hcnonw3oBath rpadukd (QyHKIME IS WCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEH U3 APYTUX yUSOHBIX JUCITUTUIMH.



Hayajia MaTeMaTH4eCKOro aHajamu3a

OmnepupoBaTh MOHSATUSIMHU: HENPEPBIBHAST (PYHKIIHS; TPOU3BOAHAS (YHKIUH;
UCITOJIb30BaTh F€OMETPUUYECKHI M (PU3HUYECKHUI CMBICI IPOU3BOHOM I pelIeHUS
3a1ay.

HaxoauTs npon3BoAHbBIE 2JIEMEHTAPHBIX (PYHKIMHA, BBIYUCIISATH IPOU3BOJHBIE
CYMMBI, TPOU3BEJEHUS, YACTHOTO (DYHKITUI.

Hcnonp30BaTh MPOU3BOIHYIO TSl UCCIIENOBaHUS (GYHKIIMHM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHATh PE3YyJIbTaThl UCCIEOBAHMS K IOCTPOEHUIO IpahuKOB.

Hcronb30BaTh MPOU3BOAHYIO Ul HAXOXKICHHS HAWIYYIIErO PELICHUs B
IIPUKJIAJHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKUX, 3aa4ax.

OnepupoBaTh MOHATHSMHU: TE€pBOOOpa3HAasi W  HUHTErpall; MOHHUMATH
F€OMETPUYECKUIA U (PU3NYECKU CMBICI HHTETpaIa.

Haxoauts nepBooOpa3Hble 3J€MEHTApHBIX (DYHKUUH; BBIYUCIATH MHTETpall
o ¢popmyne HeroTona—JIelOnumna.

Pemare mpukiianHele 3a7a4d, B TOM YHUCIE COLUAIBHO-3KOHOMHYECKOIO M
(bu3MYEeCcKOro xapakrepa, CpeJICTBAMH MATEMATHYECKOTO aHAIN3A.

I'eomeTrpus
10 knace

OnepupoBaTh MOHATUAMU: TOUYKA, PAMAs, IIIOCKOCTb.

[IprMEHATE aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IIPU PELICHUU
F€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATHIMU: NAPAUIETBHOCT U MEPIEHAUKYIISIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduumpoBate B3aMMHOE pPAacHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yTOJ, FPaHd ABYTPAHHOTO YrIJa,
pedpo IBYTPAHHOTO yria; JUHEHHBIM Yroyl JBYIpaHHOIO yIJa; rpajycHas Mepa
JBYTPAHHOTO yIJIA.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHUK, BBINYKIJIBIA W HEBBITYKJIBIN
MHOTI'OTPAaHHHUK, JIEMEHTBI MHOTOTPAaHHHUKA, IIPABUJIbHBIA MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IMpaMuIa; NpU3MA,
NPSIMOYTOJIbHBIN Mapalijiesienunei, Kyo).

KnaccuduumpoBarb ~ MHOTOrpaHHUKHM,  BbIOMpas  OCHOBAHMS  JUIs
KJacCU(pUKaUU (BBINYKJIblE W HEBBIMYKJIble MHOTOIPAHHUKH; TPaBUIIbHBIC
MHOTOI'PAHHHUKH; IPSIMBbIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEbI).

OnepupoBaTh MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.



OOBSICHATH NPUHLMUIIBI IOCTPOEHUS CEYEHU I, HCOJIb3Ysl METOJ, CJIEIOB.

CrpouTh ce€YeHUS MHOTOIPAHHUKOB METOJOM  CIIE€JOB, BBIIIOJHSTH
(BBIHOCHBIC) IIJIOCKHE YEPTEKU M3 PUCYHKOB TPOCTHIX OOBEMHBIX (GUTYp: BU
CBEpPXY, COOKY, CHH3Y.

Pemarp 3a1aun Ha HaXOXKJEHHE T€OMETPUUECKUX BEJIMYUH IO 00pas3am Win
QNrOPUTMaM, NPUMEHSS W3BECTHBIC AHAIMTUYECKAE METOABl NPHU PEIICHUH
CTAHJAPTHBIX MAaTEMAaTUYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSHUU MEXIY BYMs
TOYKaMH, OT TOYKH JO MNPSAMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMHUCS ITPSMBIMU.

Pemars 3a1aun Ha HaxXOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
aNrOpUTMaM, NPUMEHSS W3BECTHBIC AHAIMTUYECKAE METOABI NPH PEIICHUU
CTAaHJAPTHBIX MATEMATHUYECKMX 3a0a4 Ha  BBIYMCICHUE YIVIOB  MEKIY
CKPEIMBAIOIIMMUCSA TPAMBIMH, MEXIY IMPsAMOM U  IUIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Boruucnsate 00bEMBI M TIIOIIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMyaa) ¢ OpuMeHeHueM (GOpMys; BBIUHUCIATH COOTHOLICHHUS MEXAY
IJIOIIAASMHU TOBEPXHOCTEHN, 00BEMaMU NTOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatp, mpeoOpa3oBbIBATH M HWHTEPHPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEICTABICHHYIO HAa YepTexax U
PUCYHKAX.

[TpumensTh TeomeTpuueckue (HaKThl il PEUICHUs] CTePEOMETPUUECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOONUTHL NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
YKW3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJMYYEHHBIE 3HAHHUS HA IPAKTUKE: aHAIU3UPOBATh pPEAbHBIC
CUTyallMd W TPUMEHATb HM3YYEHHBIE TIOHATUSA B IPOLECCE IOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJIEMbl, MOJEIUPOBATH peajbHbIC
CUTyallMH Ha S3bIKE T'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCIT0JIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI U TEOpEM, anmnapara ajreOpbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHHUEM T€OMETPUUECKUX BEJINYUH.



11 kace

OnepupoBaTh TOHATHSIMH: LWIUHAPUYECKAs IOBEPXHOCTh, OOpa3yroIIHe
IMAJIMHAPUYECKOH  TOBEPXHOCTH;  IWJIMHAP;,  KOHUYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKON TOBEPXHOCTH, KOHYC; cpepruueckasi IOBEpXHOCTb.

Pacnio3naBaTh Tena BpauieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSACHITH CIOCOOBI TOJTYYEHHUSI TEJI BPAILICHMUS.

KnaccudummpoBats B3auMHOE pacoiokeHne chepol U MITOCKOCTH.

OnepupoBaTh MOHATUAMHU: IIAPOBOM CETMEHT, OCHOBAHHE CErMEHTa, BHICOTA
CErMEHTa; I1apOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
IapOBOM CEKTOP.

Beraucisite  00BEMBI M IIOMIATM  TIOBEPXHOCTEH TeNm  BpaIllcHWHS,
FEOMETPUYECKHUX TEJ C TPUMEHEHUEM (HOPMYIL.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAaHHUK, BIHMCAHHBIK B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAST B MHOTOTPAHHUK WU TEJO
BpaIcHUs.

BBIYUCIISITE COOTHOMICHHUSI MEXIY IUIOMAAIMU MTOBEPXHOCTEH W 00BEMaMH
MOAOOHBIX TEI.

N300paxkath u3ydaemble (QUTYpbl OT PYKHM M C TPUMEHEHHEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BBITIOTHSTE (BBIHOCHBIC) TINIOCKHE YEPTEIKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BpaIlCHUSI.

W3BnekaTh, WHTEPIPETHUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B TPOCTPAHCTBE.

BBITIONHATE  MEHCTBUS  CIIOXKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB W
YMHOKEHHSI BEKTOPA Ha YUCIIO0, O0OBACHATH, KAKUMU CBOMCTBAMH OHU 00JIa1aIO0T.

[TpumeHsTh TpaBUIIO Mapavieenunea.

OnepupoBaTh MOHATHIMU: JEKAPTOBBI KOOPIUHATHI B MIPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YTOJd MEXIY
BEKTOpaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC M KOMILIAHAPHbBIC
BEKTOPBHI.

Haxonutb cyMMy BEKTOPOB M TIPOM3BEIACHUE BEKTOPA HA YHCIIO, YTOJ MEXKITY
BEKTOpaMH, CKaJsipHOE TMPOU3BEACHUE, PACKIAJbIBaTh BEKTOp IO JBYM
HEKOJIJTMHEAPHBIM BEKTOPaM.

3amaBaTh INIOCKOCTh YPaBHEHUEM B JICKAPTOBOM CHCTEME KOOPAMHAT.

[IpumensaTe reomerpuueckue (aKThl AJIA PEMICHUS CTEPEOMETPUUECCKUX
3a/1a4, MPEANoIararoX HECKOIbKO MIArOB PEIICHUS, €CIIH YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.



Pemats mpocreimmne reoMeTpuYecKue 3a1add Ha IIPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTI'O METOAA.

Pemlare 3amaum Ha [IOKa3aTesbCTBO MATEMATHYECKUX OTHOLICHHW W
HaXO0XJIEHUE F€OMETPUUECKUX BEIMYMH 10 00pa3laM WM alropuT™MaM, NPUMEHSIS
W3BECTHBIE METOBI ITPU PEILICHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IppuMeHATP MpPOCTEHINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoANTH HpPUMEPBHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
YKU3HM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IpuMEHATh MONY4YEHHBIE 3HAHUS HA IPAKTHUKE: aHAJIM3UPOBATH PEaJIbHBIC
CUTyallMd W TPUMEHATb HU3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTE€MaTUYeCKH CPOPMYIHPOBAHHON NPOOJIEMBbI, MOJAEIUPOBATh pPEAbHbBIE
CUTyallud Ha S3bIKE TEOMETPUHM, MWCCIENOBaTh IIOCTPOCHHBIE MOJCIU C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TEOpeM, arnmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

BeposiTHOCTH U CTATHCTHKA

UutaTh ¥ CTPOUTH TAOJIUIIBI U TUATPAMMBI.

OnepupoBarh  MOHATHSAMH:  cpefHee  apupMETHYECKoe,  MEAMaHa,
HanOoJIblIee, HAMMEHBIIIEE 3HAUEHHUE, pa3MaX MacCUBa YMCIOBBIX JAaHHBIX.

OnepupoBaTh MOHATUSAMU: CIy4YallHBIM SKCIEPUMEHT (OMBIT) U CiIy4yailHOe
cOOBITHE, BJIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIM HMCXO0J]) CIy4allHOTO OIbITa;
HAXOJIUTh BEPOSTHOCTH B OMBITAX C PABHOBO3MOXXHBIMH CITYYailHBIMHU COOBITHSIMH,
HAaXOJUTh U CPAaBHUBATh BEPOSITHOCTH COOBITUA B M3YyUYCHHBIX CIIYYaHBIX
DKCIEPUMEHTAX.

Haxonute u QopMynupoBaTh COOBITHSA: TMEpeceuyeHue U OO0bEINHEHHE
JAHHBIX  COOBITHM, COOBITHE, MPOTHUBOIOJOKHOE  JAaHHOMY  COOBITHIO;
MOJI30BATLCSL AUarpaMmaMu Jusepa u GopMysioN CIOXKEHHUS BEPOSTHOCTEH MpHU
peneHny 3aaad.

OnepupoBaTh MOHATUSMU: YCIOBHas BEPOSTHOCTb, HE3aBUCUMBIE COOBITHUS,
HaXxOJUTh BEPOATHOCTH C MOMOIIBIO MPAaBWIA YMHOXKEHUS, C NOMOIIBIO JIepeBa
CJIy4allHOTO OIBITA.

[TpuMeHsITh KOMOMHATOPHOE MPABUIIO YMHOKEHUS TIPU PELLICHUH 3a/1a4.

OnepupoBaTh NOHATUAMM: HCHBITAHUE, HE3ABHCUMBIE HCIIBITAHUS, CEpPUs
UCTIBITAaHUM, ycleX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITUI B CEpPUH
HE3aBHCHUMBIX MCIIBITAHUNA JI0 IEPBOTO YCIEXa; HAXOIUTh BEPOSITHOCTH COOBITUH B
CEpUHU UCTIBITAaHUN bepHyIu.



TEMATHYECKOE IIVNTAHUPOBAHUE

10 KUIACC

HaumenoBanue pa3jaesos
Ne i/
NPOrpamMMbl

U

TEeM

KoanuectBO

yacoB

DJIeKTPOHHbIE

(uudpossbie)

oOpa3oBaTejibHbIE

pecypchl

1 Yucna ¥ BRIYUCICHUS

http://mathege.ru,

http://egeru.ru,
http://reshuege.ru/,

http:/fipi.ru/,

2 YpaBHEeHUs 1 HEPaBEHCTBA

http://mathege.ru,

http://egeru.ru,
http://reshuege.ru/,

http:/fipi.ru/,

3 OyHKIMH U TpaduKu

http://mathege.ru,

http://egeru.ru,
http://reshuege.ru/,

http:/fipi.ru/,

4 BepOHTHOCTB H CTaTUCTHUKA

http://mathege.ru,

http://egeru.ru,
http://reshuege.ru/,

http://fipi.ru/,

5 I'eomeTpus

11

http://mathege.ru,

http://egeru.ru,
http://reshuege.ru/,

http:/fipi.ru/,

6 O00011eHHE U CUCTEMATU3ALNS 3HAHUM

http:/fipi.ru/,

OBUIEE KOJIMYECTBO YACOB
[TPOT'PAMME

1O

34




INOYPOYHOE IIVTAHUPOBAHUE

10 kaace

Ne Tema ypoka Kon-Bo [ara npoBeneHus

n/n Hacoe TUTaH ¢daxr

1 Ocobennoctu EI'D mo maremarunke B 1 06.09
JAaHHOM yueOHOM rofy.
ApudmeTrnyeckue omepamuu  C
OOBIKHOBCHHBIMH M JECATHYHBIMHU
JIPOOSIMH

2 Komudukatop n cneuuduka EI'D mo 1 13.09
MaTeMaTHKE. Oxpyriexnue c
HEJIOCTATKOM M C U30BITKOM

3 [Mpumenenue npoGeit i penieHus 1 20.09
MPUKIAJAHBIX 33a4 U3 PA3JIUYHBIX
oTpaciieil 3HAaHUM U pealbHOU
JKU3HU

4 3amaun Ha mporeHTsl. CoBepiieHue 1 27.09
TIOKYTIOK

5 3agauu  TOPUKIATHOTO  COAEPYKAHMS. 1 04.10
Omutara KOMMYHaJIbHBIX YCIIyT,
HaJIOTOB

6 JleficTBUTEIBHBIC JHUCIIa. 1 11.10
ApudmeTrnyeckue onepanun c
}IeﬁCTBHTeHBHBIMH quciiaMnu

7 CreneHb € ULEJNBIM  TIOKa3aTeleM. 1 18.10
[IpeoOpasoBanne  BBIpOXEHUH  CO
CTEHCHAMH

8 HeiicTBus c apuMeTHIECKUMHU 1 25.10
KOPHSIMHU HaTypaJbHOW CTENEHU

9 JleiicTBust ¢ popMymamMu 1 08.11

10 Pemienne  nUHEHHBIX, KBaJApaTHBIX 1 15.11
yYpaBHEHHH U YpaBHEHUH, TIPHBOIUMBIX
K HUM

11 PelieHre JMHEHHBIX W KBaJpaTHBIX 1 22.11
HEpPaBEHCTB

12 PanponansHble HepaBeHCTBA. MeTon 1 29.11
MHTEPBAJIOB JJIsl pSLICHUSI HEPAaBEHCTB

13 Penrenue 3a7a4 Ha IBUKEHUE 1 06.12




14

Pemienne 3aga4 Ha IBMXXCHHUC

13.12

15

Pemenwne 3amau Ha paboTy

20.12

16

Pemenne 3amau Ha paboTy

27.12

17

Penrenne 3aga4y Ha CMECH M CILIABBI

10.01

18

19

Penrenne 3aga4y Ha CMECH | CILIABBI

Oynknust. [paduku  smeMeHTapHBIX
dhyHKIHI

17.01

24.01

20

CgoiictBa (ynkuuu. Urenue rpadukon
dhyHKIII

31.01

21

23

[IpeobpaszoBanue rpaguKoOB QyHKIHIA

IIpencraBnenue JTAHHBIX C

nOMOIIbI0  TaONuI, auarpaMM M
rpaduKOB.

Durypsl Ha IUIOCKOCTH.
[TapannensHble npsiMele. [IpuzHaku u
CBOICTBA. CymmMma YTJIOB
TPEYTOJIbHUKA. OKpyXHOCTb.
Kacarensnas. Brmcannsie u
LIEHTPaJIbHBIE YIIIbI

07.02

14.02

21.02

24

[Mnomamun  ¢uryp. Omnpenenenne
wiomaned  mo  QopmysnaM, — Ha
KJIeT4aToi Oymare, 1O KOOpJHHATaM
BEPIIUH

28.02

25

TpUTOHOMETPHUYECKHE COOTHOIICHUS B
MIPSIMOYTOJILHOM TPEYTOJIbHUKE.
IIpaBuna HaxXOKICHHUS KaTETOB U
THIOTEHY3bI MO 3aJlaHHON CTOpPOHE U

OCTpOMY YLy

06.03

26

Teopema  cuHycoB u  Teopema
KOCHHYCOB. PerieHne TpeyroJbHUKOB.
Brncannsie u OITCaHHbIE
MHOTOYTOJbHUKH. CBOWCTBA

13.03

27

[IpsiMBIe 1 MIIOCKOCTH B IPOCTPAHCTBE:
YroJl MEXAy MNpsMOH M IJIOCKOCTBIO,
YroJl MEXly INIOCKOCTSIMU

20.03




28 | Yron U PaccTosHUE MEXKIY 03.04
CKPEIIUBAIOIIMMHCS TPSIMBIMU

29 MHOrorpaHHuK, 3JIEMEHTBI 10.04
MHOTOTpaHHUKA

30 MHOrorpaHHUKH. Ceucnus 17.04
MHOTOTPaHHHUKOB

31 BoruncieHue IIoIaaeii MmoBepXHOCTH 24.04
MHOTOTPaHHUKOB

32 Berunciienue 00BEMOB 08.05
MHOTOTPaHHUKOB

33 Haxoxxnenne o0bEMOB ¢uryp, B TOM 15.05
YHClie  HAaXOXKICHUE OOBEMOB 110
HU3MEHCHHUIO YPOBHS

O0001meHne U cucTeMATH3alUs 3HAHU I

34 O06o0mIeHNE, MOBTOPCHUE u 22.05

cucTeMaThu3alus 3HaHui
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