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HOACHUTEJBbHASA 3AITMCKA

Pabouas mporpamma 1o maremMaTuke JUIsl cpelHero oomero o0pa3oBaHHs pazpaboTaHa Ha
OCHOBE (PYyHIAMEHTAILHOTO spa 00IIero oOpa3oBaHus U B COOTBETCTBUH ¢ TpeboBaHusiMu OI'OC
K CTPYKTYpE U pe3yJbTaTaM OCBOCHHS OCHOBHBIX 0Opa30BaTEIbHBIX IMPOrpaMM CpPEIHEro OOIIero
oOpazoBanus. B Hux coOmromaercs NpPeeMCTBEHHOCTh € IPUMEPHON pabouell MporpaMMoi
OCHOBHOTO 00IIIeTr0 00pa3oBaHusl.

Jns peanuzanuu paboueil mporpamMMbl HCHOJB3YETCS Y4€OHO-METOAMYECKHH KOMILICKT,
BKJTIOYAIOIIIMI:

1. Amumos III.A. Anrebpa u Hayana aHanuza. YueOHuk s 10-11 kiraccos
obmieo0pazoBarenbHbIX yupexacauid. M., «lIpocsemenuey, 2020.

2. T'eomerpus 10-11. YueOnuk miusa obmieoOpa3oBarenbHbiX yupexaeHui. JI.C. AtaHacsH
[u ap.]. - M.: [Ipoceemenue, 2020.

3. Paboume nporpammel o reometpun. 7-11 knaccet CoctaButens: H. @. I'aBpunosa — M.
Bako, 2011.

4. 1abynun M. U. u np. Anrebpa 1 Havasia MaTeMaTHYECKOTO aHau3a. Jlunakrnyeckue
Marepuaiibl 10 u 11 kiaccel. M., «IIpocBemenuey, 2017.

5. Tkauéra M. B. u np. Anrebpa u Hauana MaTeMaTH4YECKOIO aHANINU3a. TeMaTH4ecKue
tecthl. 10 1 11 kimaccel. M., «IIpocBemenner, 2017.

6. TkauéBa M. B. u np. AnreOpa 1 Hayasia MaTeMaTHYECKOTO aHau3a. MeToqnuecKue
pekomenganuu. 10-11 knaccel. M., «IIpocBemenuey, 2017.

7. Teomerpus, 10-11 kmacc. CamocTosiTelIbHBIE W KOHTPOJIbHBIE paboTel / A. I1. Epmiosa,
B. B. l'omo6opoabko. — M.: Unekca, 2016.

8. 3uB b. I'. I'eomerpust: mumaktuyeckue wmarepuansl mis 10, 11 xmacca. — M.
IIpocsemienue, 2014.

9. 3uB b. I'. 3agaun o reomerpun s 7—11 xknaccos/ b. I'. 3uB, B. M. Meiinep, A. T'.
baxanckuii. — M: [Ipocsemenue, 2014.

10. JIntBunenko B. H. I'otoBumces k EI'D. 10, 11 kmaccsl. — M.: TIpocsemienue, 2014.

[IpakTnueckasi 3HaYMMOCTh IIKOJIBHOIO Kypca MaTeéMaTUKH OOyCJOBJIEHA TEM, YTO €ro

00BEKTaMU SIBJIAIOTCSI OTHOIICHHS JEWCTBUTENBHOIO MHpa. MaTemaruueckas MOATOTOBKA
HeoOxoauMma Ui MOHUMaHUS MPUHIMIIOB YCTPONCTB M MCIIOJIBb30BAHUSI COBPEMEHHOW TEXHUKH,
BOCTIPUATHS HAYYHBIX M TEXHUUYECKUX NMOHATHH M UAEH. MaremaTHKa sBISETCS SI3bIKOM HayKH U
TexHUKU. C ee MOMOIIBI0O MOAEIUPYIOTCS M HU3Y4aroTCs SBJIEHUS M IPOLIECCHI, IPOUCXOASAIINE B
IIPUPOJIE.

Kypc mareMaTHKH SIBJII€TCSI OTHUM M3 OMOPHBIX KYPCOB CTapIleil IIKOJIbI: OH 00ecreunBaeT
U3y4eHUE JPYruX IUCHMIUIMH. B mepByro ouepenb 3TO OTHOCHTCA K MpPEIMETaM €CTECTBEHHO-
HayyHOro MHHKIa. Pa3BuUTHE JOrMYECKOro MBIIJICHUS YyYalllUXcsl MpU H3y4YEeHUH MaTeMaTUKU
CIOCOOCTBYET YCBOCHMIO IMPEIMETOB I'yMaHHUTAapHOro HHKiIa. [IpakThueckue yMeHUS U HaBBIKU
MaTeMaTUYeCKOT0 XapakTepa HEOOXOAMMBI MJii TPYAOBOM U MNPOo(ecCHOHATBHOM MOATOTOBKHU
MIKOJIbHUKOB. [Ipy 00yueHnn MateMaTuku GOPMUPYIOTCS YMEHHUS M HABBIKK YMCTBEHHOI'O TPpy/Aa —
IUTAaHUPOBAHKUE CBOEH pabOThI, MOUCK PAlMOHATIBHBIX MYyTeH €€ BBIMOJHEHHS, KPUTHUECKasl OIL[eHKa
pe3ynbTaToB. B nporecce 00yueHus MKOIbHUKN JOJDKHBI HAYYUThCS U3J1araTb CBOM MBICIH SICHO U
UCUEPIIbIBAOIE, JAKOHUYHO U €MKO, MPUOOPECTH HABBIKM YETKOTO, aKKypaTHOTO M I'pPaMOTHOIO
BBIMOJTHEHHS] MATEMaTHYECKHX 3aIlnCe.

B cootBercTBuu ¢ npuHsaToi KoHcTuTynumel pa3BUTHS MaTeMaTHYecKOoro oOpa3oBaHHUS B
Poccuiickoii deaepanny MareMaTHieckoe 00pa30BaHUE JIOJDKHO PEIIaTh CIEAYIONMNE KIHOYEBHIC
3aJa4n:

— TPEAOCTaBIATh KaXIAOMY OOyYaromeMycsi BO3MOXHOCTh JIOCTHKEHHUS  YPOBHSA
MaTeMaTUYeCKNX 3HAHWH, HEOOXOAMMBIX JUIsl JabHEHUINEeH YCHENIHOW JKU3HU B
00I11IeCTBE;

— o0ecrneunTh HEOOXOIUMOE CTPAaHE YHCIIO BBIMYCKHUKOB, MaTEMaTHYECKasl IMOJrOTOBKA
KOTOPBIX JIOCTATOYHA IS MPOABMKCHHUS OOpa30BaHMsI B PA3IMUHBIX HAMpPaBJICHUSAX U



JJISL HpaKTH‘IeCKOﬁ JACATCIIbPHOCTH, BKJIrO4asd npenoaaBaHuA MaTE€MAaTUKU,
MaTeMaTUYECKHUE UCCIIeIOBaHNs, paboTy B chepe HHPOPMAITMOHHBIX TEXHOJIOTHH | JIp.;
— B OCHOBHOM 00IIeM M cpeaHeM o0meM o0pa3oBaHWU HEOOXOIUMO IPEeIyCMOTPETh
MOJATrOTOBKY OOYyYaromuXcs B COOTBETCTBHH C MX 3allpOCAMU K YPOBHIO MOJATOTOBKH B
cdepe MmareMaTHYECKOro 00pa3oBaHusl.
COOTBETCTBEHHO  BBIACISIOTCS ~ TPH  HAmpaBlIieHUs  TpeOOBaHWA K  pe3ysbTaT

MaTeMaTHYECKOr0 O0pa30BaHMS: IPAKTHKO—OPHEHTUPOBAHHOE MaTeMaTHUecKoe o0pa3oBaHue
(MaTemaTuka JUIA JKU3HHM), MaTeMaTHKa JUIsl HMCIONb30BaHHMS B TNpodeccuu, HEe CBSI3aHHOH C
MaTEMaTUKOW, TBOPYECKOE HAIlpaBICHHE, HAa KOTOPOE HALIEJIEHBI T€ OOydaroluecs, KOTOpble
IUTAHUPYIOT 3aHUMAThCS TBOPYECKOW M HCCIIEOBATEIBCKOM paboTol B 00JACTH MaTEeMaTHKH,
(buU3MKY, SKOHOMUKH U JPYTUX 00IACTAX.

B cootBercTtBUM ¢ 3akoHOM «OO0 oOpazoBanuu B Poccmiickoit ®deaepammu» (ct. 12 m. 7

OpraHu3aly, OCYLIECTBIISIONINE 00pa30BaTEIbHYIO IEATEIbHOCTh, PEATU3YIOT ATH TpeOOBaHUS B
00pa3oBaTebHOM MPOIECCE C YUETOM IPUMEPHON OCHOBHOM 00pa3oBaTesIbHOM MpOorpaMMbl Kak Ha
OCHOBE  Y4E€OHO-METOIMYECKHX KOMIUIEKTOB COOTBETCTBYIOLIETO YPOBHS, BXOISIIMX B
Oepnepanpubiii iepeuenb MOuH P®, Tak U ¢ BO3MOXXHBIM HCIOJIB30BAHHUEM HHBIX MCTOYHUKOB
yueOHoi nHpopmanuu (YIeOHO-METOAMYECKHE MMOCOOUs, 00pa3oBaTeIbHbIC MOPTAIBI M CAUTHI H
Ap.).
B cootBercTBUU ¢ TpeOOBaHUSAMHU B IPOrpaMMeE BBIJIEJICHBI JIBa YPOBHS: 0a30BbIH U MPOQUIBHBIM.
JlanHast mporpaMMa TMOJHOCTBIO OTpakaeT 0a30BbIi M TPOGUIBHBIA YPOBEHb MOJITOTOBKU
HIKOJILHUKOB T10 pazfenaM nporpammbl. OHa KOHKPETU3HPYET cofepKaHue TeM 00pa3oBaTeIbHOTO
CTaHJapTa U JaeT MPUMEPHOE pachpeeieHne yueOHbIX YacoB 0 pa3zesiaM Kypca, TNIaBHOHN LEebIo
KOTOPOTO SIBIISIETCS pa3BUTHE peOeHKAa KaK KOMIIETEHTHOW JIMYHOCTU IYTEM BKJIIOYEHHS €ro B
pa3nuyHble BUABI [IEHHOCTHOM 4YeIOBEYECKOH AEATENbHOCTH: ydueda, MO3HAHHE, KOMMYHHUKAIIHS,
pohecCuOHATBHO-TPYA0BON BBIOOD, TMUHOCTHOE CAMOPA3BUTHE, LIEHHOCTHHIE OPUEHTALINH.

OBLIASA XAPAKTEPUCTUKA KYPCA B 10-11 KITACCAX

MaremaTnueckoe o00pa3oBaHME€ B CpeJHEW IIKOJIe CKJIAAbIBACTCs W3  CIEAYIOIINX
COJIEPKATENBHBIX KOMIIOHEHTOB (TOuHBIE Ha3BaHHUSA OJI0KOB): anzedpa; nauana
ananu3a; 2eomempusi; Inemenmsl KOMOUHAMOPUKU, Meopun 6epoAmHOCHel, CIAmUCmuKu u
Jlocuku. B cBOEl COBOKYITHOCTH OHM OTpa)karOT OOraThlii ONBIT OOy4YeHMs] MaTeMaTHKE B Hallei
CTpaHe, yYUTHIBAIOT COBPEMEHHbIE TEH/ICHLIUN OTEYECTBEHHON U 3apyO0eKHOMN IIKOJIBI U ITO3BOJISIFOT
pean30BaTh MOCTABIEHHBIE MEpe]l MIKOJbHBIM 00pa30BaHUEM LIENTU Ha WH(OPMALMOHHO €MKOM H
NPAKTUYECKH 3HAUMMOM Marepuaiie. OTH COJepKaTellbHble KOMIIOHEHTHI, pa3BUBAasACh Ha
IPOTSKEHUH BCEX JIET 00Y4YeHMsI, €CTECTBEHHBIM 00pa3oM NEpEIIeTaloTCsl U B3aUMOJIEHCTBYIOT B
yueOHbIX Kypcax. s MpoAyKTUBHON JEATENILHOCTH B COBPEMEHHOM MHUpE TpedyeTcs J0CTaTOYHO
IpoYHasl MaTeMaTudeckass NOAroToBka. KakaoMy YenoBeKy B CBOEH KU3HHU IPUXOAUTCS
BBITOJIHATH CJIOKHBIE PACUEThl, BJIaI€Th MPAKTUYECKUMHU MaTeMaTHYECKUMH IpueMaMH.

Anrebpa W Hayajla aHajgu3a— OJAMH U3 BAXHEWIIUX KOMIIOHEHTOB MaTeMaTH4eCKOIro
o0Opa3oBaHMsi, HEOOXOUMBIN NIl TPUOOPETEHUSI KOHKPETHBIX 3HAHUM M MPAKTUYECKH 3HAYMMBIX
yMEeHMH, (QOpMHUpPOBAaHUS S3bIKA OMUCAHHUS OOBEKTOB OKPYKAIOIIEr0 MHpa, A pa3BUTHUSA
IIPOCTPAHCTBEHHOT0 BOOOPaKEHUSI, UHTYUIIUH, MAaTEMATUYECKOU KYJIbTYPhl yUaIIUXCS.

Anzebpa u Hauana mamemamuyeckoz0 aHanu3a HaleleHa Ha  (OPMHPOBAHUE
MaTeMaTUYeCKOro ammapara s penieHdusl 3aJad M3 MaTeMaTUKH, CMEXKHBIX IMPEIMETOB,
OKpY)Karollled peasbHOCTU. SI3bIK anredpbl MOAYEPKUBACT 3HAUEHHWE MATEMaTUKHU Kak sI3bIKa JUIs
MOCTPOEHUS MaTeMaTHYECKUX MOJEeH, MPOLECCOB U SIBICHUH pealbHOro mupa. OgHOH U3
OCHOBHBIX 3a/lad M3ydeHHUs anredpbl SBISIETCS pa3BUTHE aAJITOPUTMUYECKOTO MBIIICHUS,
HEOO0XOMMOTrO, B YACTHOCTH, JJISI OCBOCHHUS Kypca HWH(GOpPMATHKH, OBJIAJICHUE HAaBBIKAMHU



JNeIYyKTHUBHBIX  paccyxaeHuit. IIpeoOpazoBaHue CUMBONIMYECKHX  (HOpM  BHOCHT  CBOM
cnenupuUecKril BKIaa B pa3BUTHE BOOOpaKEHUS, CIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPYECTBY.
Jpyroii BaxkHOM 3ajaueil M3ydeHUs aiareOphl SBISETCS IMOJIyYeHHE IIKOJIbHMKAMU KOHKPETHBIX
3HaHWA O (YHKIMSIX KaK BKHEHIICH MaTeMaTHYeCKOW MOJENH ISl ONMUCAHUS W UCCIICOBAHHUS
pa3HoOOpa3HBIX  IMPOLECCOB (paBHOMEpHBIX,  PABHOYCKOPEHHBIX,  JKCIIOHEHIMAJIbHBIX,
NEPUOANYECKUX H Ap.), I (OPMUPOBAHHS Y YYAIIUXCS MPEICTABICHUA O POJIM MaTEMaTHKU B
pPa3BUTUU LMBUIM3ALMU U KyJAbTyphl. M3yueHue anreOpbl M Hayal aHald3a BHOCHUT BKJIAA B
pa3BUTHE JIOTUYECKOTO MBIIUICHUS, CIIOCOOCTBYET JCTETUYECKOMY BOCIHTAHUIO 4YEJIOBEKa,
MIOHUMAHUIO KPacOThl M U3SIIECTBA MATEMAaTUUECKHUX PACCYKJICHUM, BOCHPUITHIO T€OMETPHUUECKUX
dopM, ycBoeHuro ujaeu cummerpuu. Kpome Toro, ocHOBHOIl 3amadeil Kypca anreOpbl W Haudaj
aHanmM3a SBJSIETCS HEOOXOAUMOCTh 00ECIeUUTh MPOYHOE U CO3HATEILHOE OBJIAJICHUE YYAIIUMUCS
CUCTEMOH MAaTeMaTUYeCKUX 3HAHUW W YMEHHH, HEOOXOAMMBIX B TIOBCETHEBHOW KU3HU B
COBPEMEHHOM OOIIECTBE, JOCTATOYHBIX JJII HW3YYCHHS CMEXKHBIX ITUCIHUILIUH U TMPOJIOJDKEHUS
o0OpazoBaHwMs.

dnemenmul N102UKU, KOMOUHamopuku, cmamucmuKku u meopuu
6eposamHuocmeil CTaHOBATCSL ~ 00s3aTelIbHBIM ~ KOMIIOHEHTOM  IIKOJIBHOTO  00pa3oBaHus,
YCUJIMBAIOIIUM €T0 MPHUKIATHOE W NMPAaKTUYECKOe 3HAUYEHHE. DTOT MaTepuan HeoOXOIuM, MPex/e
BCero, s (QOpMHpPOBAaHUS (YHKIMOHAIBHON TPaMOTHOCTH — YMEHHH BOCIPUHHMATh W
aHAM3UPOBATh HH(OPMAITHIIO, IPEICTABICHHYIO B PAa3IMYHBIX (OPMAxX, TIOHUMATh BEPOSTHOCTHBIHI
XapakTep MHOTHMX pealbHBbIX 3aBUCHMOCTEH, ITPOU3BOAUTH IIPOCTEUILNE BEPOSTHOCTHBIE PACUYETHI.
N3yueHre OCHOB KOMOMHATOPUKH IMO3BOJHUT yYalleMycs OCYIIECTBIATH PACCMOTPEHUE CIIydaes,
nepedbop M MOACYET YMciaa BapHaHTOB, B TOM YHUCIE B MPOCTEHIIMX MPUKIAAHBIX 3aaadax. [Ipu
U3Yy4EHUM CTAaTUCTUKU M TEOPUHM BEPOATHOCTEH 00oramiaroTcs NpeACTaBiICHUS O COBPEMEHHOM
KapTHHE MHUpa U METOJaX €ro HCCleAOBaHUs, (pOpMHUpYeTCsl OHMMAaHHWE POJM CTAaTUCTUKM Kak
UCTOYHHKA COLMAIBHO 3HAYMMOM HH(OpMAlMM M 3aKIa/JbIBAIOTCd OCHOBBI BEPOSTHOCTHOIO
MBILUIEHUSI, TaK Kak i1 NPOAYKTHBHOM JI€ATEIbHOCTH B COBPEMEHHOM MHpe TpedyeTcs
JIOCTaTOYHO MPOYHAsi MaTEMaTUYECKas MOATOTOBKA.

TI'eomempusn — OAVUH W3 BAKHEUIINX KOMIIOHEHTOB MAaTeMaTUYECKOTO OOpa30BaHUs,
HEOOXOUMBIN JIsl MPUOOPETeHHs] KOHKPETHBIX 3HAHU O MPOCTPAHCTBE U MPAKTUYECKU 3HAYMMBIX
yMeHHH, (QOpPMHUpPOBAHUS S3bIKA OMUCAHHUS OOBEKTOB OKPYKAIOIIETO0 MHpa, AN Pa3BUTHUSA
MPOCTPAHCTBEHHOTO BOOOPAKEHUS U UHTYHUIIMH, MaTEMaTHUECKON KYyIbTYpHI ydamuxcs. M3yuenue
T€OMETPUM BHOCHUT BKJIAJ B Pa3BUTHE JIOTHUECKOTO MBIIUICHHUS. M3ydeHue mpeamera pa3BUBAET
BOOOpaxeHHe, TPOCTPAHCTBEHHBIE MPEICTABICHUH CIIOCOOCTBYET ACTETUYECKOMY BOCIHUTAHHUIO
YEeJIOBEeKa, MOHMMAHHWIO KpPacOThl W M3SIIECTBA MAaTEMATHYECKUX PACCYKICHHH, BOCIPHUSATHIO
reoMeTpuueckux (opm, ycBoeHHto ujen cummerpuu. Kpome Toro, ocHOBHOH 3amaueil Kypca
TEOMETPHUH  SIBIISIETCS HEOOXOAMMOCTh OOECIEeYUTh TMPOYHOE U CO3HATEIHHOE OBIAJCHHE
yUYalIUMHCS CUCTEMON MaTeMaTHUeCKUX 3HAHUNM U YMEHUH, HEOOXOIUMBIX B MMOBCETHEBHON KU3HU
B COBPEMEHHOM OOIIECTBE, JOCTATOYHBIX ISl U3YUEHUS CMEXKHBIX JUCHUIUIMH U TMPOJIOJDKEHUS
obpazoBanus. KypcB 10-11 xknacce HampaBlieH Ha CHUCTEMAaTHUYECKOE M3y4YCHHE CBOICTB
TEOMETPUUYECKUX TENl B MPOCTPAHCTBE, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHHUHN ydalluxcs,
OCBOCHHE CIIOCOOOB BBIUMCIICHUS MPAKTHUECKH BAXHBIX T€OMETPUUYCCKUX BEIMYMH U JalbHEHIIICe
Pa3BUTHE JIOTUYECKOTO MBIIIJICHUS yUalUXCsl.

Taxum 06pa3om, B X0JIe OCBOCHHSI COIEPKAHUSI Kypca yJaluecs Moay4aroT BO3MOKHOCTD:
- pa3BUTh IIPEJCTABICHUS O YUCIIE U PO BBIYMCIECHUN B YEJIOBEUECKOM MPAKTHUKE;

- copMUpPOBATH MPAKTUYECKHE HABBIKM BBIMOJHEHHS YCTHBIX, MMCbMEHHBIX, HHCTPYMEHTAJIbHBIX
BBIUMCJICHUM, Pa3BUTh BBIUHUCIUTENBHYIO KYJIbTYPY; OBJIAJECTh CUMBOJUYECKUM SI3BIKOM aire0psl,



BbIpaboTaTh (opManbHO-ONEpaTHUBHbIE alreOpandyeckue yMEHUsS U HAy4UThCS NPUMEHATh UX K
PEUICHUI0 MATEMATUYECKUX U HEMaTeMaTH4eCKuX 3a/ady;

- U3y4dTh CBOMCTBA M TrpadUKH DIEMEHTApHbIX (YHKUUH, HAYYUTHCA HCIIOJIb30BaTh
(GyHKLIMOHAIBHO-TpadUUecKre IPeICTaBICHUS U1 ONIMCAaHMs U aHaJIM3a peabHbIX 3aBUCUMOCTEH;

- MOJIYYUTh NMPEACTABICHUS O CTATUCTUUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MHUPE U O Pa3IMYHBIX
crocobax HMX H3ydeHHUs, 00 OCOOCHHOCTSX BBIBOJIOB M IPOTHO30B, HOCAIIUX BEPOATHOCTHBII
Xapakrep;

- Ppa3BUTh JIOTMYECKOE MBIIUIEHHE M pPEYb — YMEHHS JIOTUYECKH OOOCHOBBIBATH CYXKACHUS,
MPOBOJAUTH HECIIOKHBIE CHCTEMAaTH3alUU, IPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, UCIIOJIb30BAThH
pa3inuHble S3bIKM MaTeMAaTUKH (CIOBECHBIM, CUMBOJIUYECKHM, rpadudecKuil) g WLTIOCTPALUH,
MHTEPIIPETALIMU, APTYMEHTALIUU U JI0KA3aTeIbCTBA;

- C(i)OpMI/IpOBaTL MMpeaACTaBJIICHUA 00 HU3YyYaCMbIX IMOHATHAX WU METOJAX KakK BaKHEHIITHX cpeacrBax
MAaTCMaTUYICCKOTI'O MOACIINPOBAHHA PCAJIbHBIX ITPOICCCOB U SIBJICHUM.

Heau: M3yyenune kypca MaTeMaTukd Ha 0a30BOM YPOBHe CTaBUT CBOEH LIEJbIO MOBBICUTH
OOLIEKYIbTYpHBIM ypOBEHb YEIOBEKa U 3aBEPIIUTh (OPMUPOBAHHWE OTHOCUTEIBHO IIEIOCTHOM
CUCTeMbl MaTEeMaTHYECKUX 3HAaHUN KaK OCHOBBI JI000H MpodeccuoHaIbHOU IEeSTENbHOCTH, HE
CBSI3aHHOM HEMOCPEJCTBEHHO C MAaTEMaTHKOM.

3agaun:

— CHCTEMAaTH3UPOBAaTh CBEIACHUS O YNCJIAX; U3YYUTh HOBBIC BHJIbl YHCJIOBBIX BBIPAKECHHUU H
(GopMyJI; COBEpIIEHCTBOBaTb IPAKTHUUECKUE HABBIKKU W BBIYMCIUTENIBHYIO KYJIbTYpY,
pacIIUpsATh U COBEPILIEHCTBOBATh aJlreOpandeckuil annapar, coOpMUpPOBaHHBINA B OCHOBHOM
LIKOJIE, U MIPUMEHATH €ro K PELICHUI0 MATEMATUYECKUX 3a/ad;

— paclMpUTh U CHUCTEMaTH3UPOBATh OOIIME CBeAEHUS O (QYHKIMAX, MOIMOJHUTH Kiacc
M3y4aeMbIX (QYHKIUH, IPOUJUTIOCTPUPOBATH MIMPOTY MPUMEHEHUS] PYHKIMN U OMMCAHUS
Y U3Y4YECHUS PEAIBHBIX 3aBUCUMOCTEH;

— WU3YYUTh CBOWCTBAa MPOCTPAHCTBEHHBIX TeJ, C(HOpPMHpPOBAHHME YMEHMSI MPUMEHATH
MIOJIy4E€HHBIE 3HAHUS JUIsl pELICHUS TPAaKTHYECKUX 3a/1a4;

— pa3BUBaTb IIPEACTABICHUSA O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
OKPY’KaIOIIEM MUPE, COBEPIICHCTBOBATH MHTEIUICKTYaJbHBIE U PEYEBBIE YMEHHs IIyTEM
o0oramieH1s: MaTeMaTH4eCKOro S3bIKa, Pa3BUTHS JTIOTMUECKOTIO MBIIIUICHHUS;

— O3HAaKOMUTH C OCHOBHBIMH HUACAMHU U METOJaMH MaTCMATHYCCKOT'O aHaJIn3a.

MECTO KYPCA B YYEBHOM IIJIAHE

Cormacao ®enepanbHOMy 0a3uCHOMY Y4eOHOMY TUTaHY JUIsi OOpa3oBaTENbHBIX YUYPEKICHUN
Poccuiickoit @eneparuu 1isi 00s13aTENBHOTO M3YYSHHS] MaTeMaTUKU Ha dTale CPeaHero OOIIero
oOpa3oBaHusl OTBOAMTCA Ha 0a3oBoM ypoBHe — 340 u m3 pacyera 5 4 B Hemenmto, 3 Yaca Ha
Kypc anredpsl (102 gaca B 10 xmacce, 102 waca B 11 knacce), 2 gaca Ha Kypc reometpu (68 qacoB
B 10 ximacce, 68 yacoB B 11 kiacce).



JIMYHOCTHBIE, METAITIPEJIMETHBIE U ITPEJIMETHBIE PE3YJIbTATbBI
OCBOEHMA TIPEAMETA

W3yuenne anreOpbl M Hayal MaTeMaTHYECKOTO aHajiM3a B CTapliel IIKoje MdaéT
BO3MOXHOCTb JJOCTH)KEHHUS 00Y4aIOLMMHUCS CIEAYIOLIMX Pe3yJIbTaTOB.

Jluunocmnuie:.

- c(hopMHUPOBAaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
HayKH; KpUTUUHOCTH MBIIIJIEHUS, YMEHUE PACIIO3HABATH JJOTMYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTJIMYaTh FUIOTE3Y OT (aKTa;

- TOTOBHOCTH U CIIOCOOHOCTh BECTHU ajaiaor C ApyruMd JIr0AbMHU, HOOCTUIaTb B HEM
B3aMMOIIOHUMAaHUs, HAXOJUTb O6I_HI/IG e 1 COTpyaAHU4YaTh JJIA UX JOCTUIKCHUS,

- HABBIKM COTPYJHHMYECTBA CO CBEPCTHUKAMH, JETbMH MIIAJIIIETO BO3pacTa, B3POCIBIMU B
o0pa3oBaTenbHOM, OOIIECTBEHHO IOJE3HOM, Yy4eOHO-HCCIeA0BaTENbCKOW, MPOSKTHOW M IPYrHX
BHIAX AEITEILHOCTH;

- TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHUIO, B TOM YHCIEC CaMOOOPAa30BaHHIO, HA MPOTHKCHUN
BCCH KM3HU; CO3HATEIBHOE OTHOIICHHE K HEMPEPHIBHOMY 00Pa30BAHUIO KaK YCIOBHIO YCICIITHOMN
po(ecCHOHATLHOM U OOIIECTBEHHOMN JAESITeITLHOCTH;

- SCTETHMYECKOE OTHOLIEHHE K MHUpY, BKIIOYas 3CTETHKY ObITa, HAay4yHOIO0 M TEXHUYECKOIO
TBOPYECTBA;

- OCO3HaHHBIM BBIOOp Oyaymiei mnpodeccud U BO3MOXKHOCTEH pealu3aliu COOCTBEHHBIX
YKU3HECHHBIX TUTAHOB; OTHOIIICHUE K TPO(HECCHOHATBLHOM JEATSIIbHOCTH KaK BO3MOYKHOCTH YJacCTHS B
pEIIeHUH JIMYHBIX, O0IIECTBEHHBIX, TOCYAapCTBEHHBIX, O0IIEHAIIMOHAIBHBIX MTPO0JIeM

Memanpeomemnvie:

- YMCHHUEC CaAMOCTOATCIIbHO OHNPCACIIATh HCIINU ACATCIBHOCTH U COCTABJIATH IIAHBI ACATCIBHOCTU,
CaMOCTOATCIIBHO OCYHIECTBJIATE, KOHTPOJIIMPOBATE U KOPPCKTUPOBATH ACATCIIBHOCTD, UCIIOJIb30BATh
BC€ BO3MOKHBIC PECYpPChI I HOOCTHXXCHUA TMOCTABJICHHBIX neinen u pcaj3aliu I1JIaHOB
JACATCIIBHOCTH, BBI6I/IpaTB YCHCUIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYaAllUAX

- YMEHHE MPOAYKTHUBHO OOLIATHCSA M B3aMMOJICHICTBOBATh B MPOLIECCE COBMECTHOM JEATENbHOCTH,
YUUTBIBATh NMO3UIMH JPYTUX YYACTHUKOB JEATEIbHOCTH, 3(p(PEeKTUBHO pa3periaTts KOHPIUKTHI;

- BJIaACHUC HaBbIKaMU HO3H8.B21TCJ'ILHOI>1, y‘IC6HO'HCCHC,HOBaTeHBCKOﬁ u HpOeKTHOfI ACATCIIBHOCTH,
HaBbIKaMU pPa3pCIICHUA HpO6HCM; CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOUCKY
MCTOJOB PCHICHUSA MPAKTHYCCKUX 3a71a4, IPUMCHCHUIO PA3JIMYHBIX MCTOAO0B ITO3HAHUA

-TOTOBHOCTh U CIIOCOOHOCTB K CAMOCTOSATEIIbHOM I/IH(I)OpMaL[I/IOHHO-HO3HaBaTeHLHOﬁ ACATCIIBHOCTH,
BKJIIO4asds YMCHHUEC OpPUCHTHPOBATHCA B Pa3JINYHBIX HCTOYHUKAX I/IH(i)OpMaHI/II/I, KPpUTHYCCKHU
OLICHUBATHL U HHTCPIIPECTUPOBATH I/IH(I)OpMaI_II/IIO, NOJIYH4aCMYI0 U3 pa3JIMUHbIX HCTOYHUKOB,

- YMEHHE HCIIOJIb30BaTh CpeACcTBa MH(GOPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJOTHH (najnee
— MWKT) B peuieHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX U OpraHM3allUOHHBIX 33734y C
coOuto/ieHreM TpeOOBaHUN IPrOHOMMKH, TEXHUKU O€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus,
MIPABOBBIX U ATHUECKUX HOPM, HOPM MH(OPMALIMOHHON OE€30MaCHOCTH;

- BJIaQACHHUC SA3BIKOBBIMU CPCACTBAMU — YMCHHC SICHO, JIOTUYHO W TOYHO H3JIaraTb CBOIO TOYKY
3pC€HUS, UCITI0JIB30BATh AACKBATHLIC SI3BIKOBBIC CPEACTBA,

- BJIaJICHHE HaBbIKAMM TI03HABATENILHOW pe(IeKCHH KakK OCO3HAHMS COBEpIIAEMBIX ACUCTBUI U
MBICIIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTAaTOB M OCHOBAHWM, I'PAHUI[ CBOETO 3HAHUS W HE3HAHU,
HOBBIX ITI03HABATEJIbHBIX 331a4 U CPEACTB UX JOCTHIKEHUS.

IIpenmeTHbIe:



[IpenMeTHbIEC pe3yJbTaThl OCBOCHUS MHTETPUPOBAHHOIO Kypca MaTeMaTUKU OPUEHTUPOBAHBI HA
dbopMHpOBaHHE IETOCTHBIX MPEICTABICHUM O MHUpPE W OOImeld KyIbTypbl OOyUYaIOIMUXCA MYyTEM
OCBOCHUS CHCTEMAaTHYECKUX HAyYHBIX 3HAHHWIA U CIIOCOOOB JACHCTBHIA HA METANPEeIMETHOW OCHOBE,
a TPeIMETHBIC Pe3yabTaThl OCBOCHHUS Kypca MaTeMaTHKH Ha 0a30BOM ypOBHE OPHEHTHPOBAHBI Ha
o0ecrieyeHne MPEUMYIIECTBEHHO 001e00pa3oBaTeNbHON M OOMIEKYIbTYpHOW MOATOTOBKU. OHU
MpeaIoiararor:

— chOpMHPOBAHHOCTh MNPEJCTABICHUNA O MAaTeMaTUKE KaK YacTH MHPOBOH KyJIbTYPHI H O
MecTe MaTeMaTHMKH B COBPEMEHHOM LUBWIM3aLMU, O CHocobax ONMCaHUs Ha
MaTEMaTHYECKOM SI3bIKE SIBJICHUN PEaIbHOTO MHUPA;

— c(hOpPMHPOBAHHOCTh MPEJICTABICHUA O MATEeMaTHYECKUX TMOHATHIX KaK O BaXHEUIIMX
MaTEMAaTHYECKUX MOJECIAX, IO3BOJIOIMX ONKCHIBATh M M3y4daTh pPa3HbIE IPOLECCHl U
ABJICHUS; INOHMMAHHME BO3MOXXHOCTH aKCHOMATHYECKOIO IIOCTPOEHUS MAaTEeMAaTHYECKUX
TEOpHI;

— chOpMHPOBAHHOCTh MOHSATHIHOTO anmapaTa M0 OCHOBHBIM pas3feliaM Kypca MaTeMaTHKH,
3HAaHUM OCHOBHBIX TeopeM, (OpMyl M YMEHUS MX IPUMEHATh;, YMEHHUS JIOKa3blBATh
TEOPEMBI.

— BIJAJCHHE METOJAaMHU JOKAa3aTeJIbCTB M AJITOPUTMOB PEUICHUS; YMEHUE HUX NPHUMEHATH,
IIPOBOAMTD JOKA3aTEJIbHBIE PACCYKACHUS B XO/I€ PELLICHUS 3aay;

— BJIQJICHME CTAHJAPTHBIMU MpUEMAMM PELIEHUS PALUOHAIBHBIX U HppalOHAIbHbIX,
[IOKAa3aTeNbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN M HEPAaBEHCTB, UX CHUCTEM;
WCIIOJIb30BAaHNE TOTOBBIX KOMIIBIOTEPHBIX IIPOIpaMM, B TOM YHUCIE JUIS IIOUCKA IIyTH
pELIEHNUs U WIIIOCTPALUU PELIEHUS YPABHEHUM U HEPABEHCTB;

— c(hopMHpOBaHHOCTh MpPEJICTaBICHUM 00 OCHOBHBIX MOHATHUAX, HAEIX U METoJax
MaTE€MaTHYeCKOro aHAIN3a;

— c(hopMHpPOBaHHOCTH IMPEACTABICHUI O Mpoleccax U SBICHUSAX, UMEIOIIUX BEPOSATHOCTHBIN
XapakTep, 0 CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHUpPE, 00 OCHOBHBIX MOHSTHSIX
AJIIEMEHTAPHON TEOPHUH BEPOSTHOCTEM;

— chopMHpOBAaHHOCTH YMEHUIN HAXOJUTh U OIIEHUBATh BEPOSATHOCTU HACTYIUIEHUS COOBITUH B
MPOCTEHIINX MPAKTUYECKUX CUTYALUSIX U OCHOBHBIEC XapaKTEPUCTUKH CITy4alHbIX BEJIUYUH;

— BJIQJICHHE HaBBIKAMM HCIIOJB30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTrpamMM IpPH PELICHUU
3a/1a4.

— BIJIQJICHUE TEOMETPUYECKOM  TEPMUHOJIOTHEH, KIIOUEBBIMHM TIOHATHUSAMH, METOJAMHU U
npuémMamu;

— BJIQJICHHE OCHOBHBIMU MOHATUSAMHU O IUIOCKMX W IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX
¢urypax, uX OCHOBHBIX CBOWCTBAX;

— chopMHpOBaHHOCT, YMEHHS pPACIIO3HABAaTh Ha YepTekax, MOAENSAX U B peajbHOM MHpE
reoMeTpuuecKue pUrypsl;

— TIpUMEHEHHE M3Y4YEHHBIX CBOWMCTB TreoMeTpHYeckux Guryp u ¢opMyn Uisl penieHus
T€OMETPUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJICPKAHUEM.



IIVTIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA AJITEBPBI 1 HAYAJI AHAJIU3A B 10-11 KJTACCAX.

ba3oBblii ypoBeHb

Pa3zpen

|. BoINyCKHUK HAYYUTCSA

I11. BIMyCKHUK MOJYYUT BO3MOKHOCTH HAYYHTHCS

JiIeMeHTbI TEOPUHU
MHOKeCTB 1
MaTeMaTH4eCcKO
JIOTHKHU

OmnepupoBath Ha 6a30BOM YpOBHE MOHATUSMU: KOHEUHOE
MHO’KECTBO, 3JIEMEHT MHOXKECTBA, TIOJJMHOKECTBO, IIEPECEUCHUE U
00beIMHEHNE MHOXECTB, YMCIOBbIE MHOKECTBA HA KOOPAMHATHOM
psIMOM, OTPE30K, MHTEPBAJL;

OTIepHPOBATH Ha Oa30BOM YPOBHE MOHATUSMU: YTBEPXKICHUE,
OTPHIIAHUE YTBEP:KJICHHsI, UCTUHHBIE U JIOKHBIE YTBEPXKICHUS,
INPUYMHA, CIEICTBUE, YACTHBIN Cllyyail 00LIero yrBep kIeHUs,
KOHTPIIpUMED;

HAXOJHTh [epeceyeHre U 00bEIMHEHHE TBYX MHOXKECTB,
MPEJICTABICHHBIX IPaQUECKN HA YUCIOBON TPSIMON;

CTPOUTH Ha YMCIIOBOH MPSIMOM MOAMHOXKECTBO YHUCIOBOTO
MHO’K€ECTBA, 33JJaHHOE MPOCTEUILIMMU YCIOBUSIMY;

pacnno3HaBaTh JIOKHBIC YTBCPIKIACHUA, OIINOKH B PacCyKACHUAX,
B TOM YHUCJIC C UCITIOJIB30BAHNEM KOHTPIIPUMCPOB.

B noeceonesnoti scuznu u npu uzyueHuu Opy2ux npeomemos:

HCIIOJB30BaTh YUCJIOBBIC MHOXXCCTBA Ha KOOpI[HHaTHOﬁ pr[MOfI I
OIMMCaHUs PCaJIbHBIX IMMPOLIECCOB U HBHeHHP’I;

MMPOBOAUTDH JIOTUYCCKUC PACCYKACHUA B CUTyallUAX HOBCC}IHGBHOﬁ
KHU3HU

Onepuposamv NOHAMUAMU: KOHEUHOE MHONCECMBO, dIeMEHM
MHOHCECMBA, NOOMHOINCECMB0, nepecederue U 00beOUuHeHue
MHOICECMB, YUCTO0BbLE MHONCECMBA HA KOOPOUHAMHOU
NPAMONU, OMpe30K, UHMEPBAl, NOJYUHMEPBAT, NPOMENCYMOK C
8bIKOJIOMOT MOYKOI, epaduyeckoe npedcmasierue
MHOCECME HA KOOPOUHAMHOU NJIOCKOCMU,; ONEPUPO8aAmb
NOHAMUAMU. YMBEPAHCOEHUE, OMPUYAHUE YINBEPIHCOCHUS,
UCTUHHbLE U JIOJCHBLE YIMBEPICOCHUSL, NPUHUHA, CIeOCMEUE,
4acmHbIU CIyuall 00we2o ymeepicoeHus, KOHmpnpumep,
npoeepsimb NPUHAOLEHCHOCTb DJIEMEHMA MHONCECBY,
Haxoo0umov nepeceueHue u 00beOUuHeHue MHONCECMS, 8 MOM
yuycie npedCcmasieHHbIX epapuuecky Ha YUCI080L NPIMOU U
Ha KOOPOUHAMHOU NIOCKOCMU,

npoBOOUMb QOKA3AMENbHbLE PACCYAHCOCHUSL OISt 000CHOBAHUSA
UCIMUHHOCIU YMBEPHCOCHUIL.

B nosceounesnoii orcuznu u npu usyuenuu opyux npeomemos:

UCNONBb306aAMb  HUCTOBblEe MHONCECMBA HA KOOPOUHAMHOU
NPAMOU U HA KOOPOUHAMHOU NJIOCKOCMU 0N ONUCAHUS
PEeAIbHbIX NPOYECCO8 U S8NeHUl,

nposooUms  00KA3AMeNbHble PACCYHCOCHUA 6 CUMYAYUAX
NOBCEOHEBHOU  JICU3HU, NpU peuwleHuu 3aday u3z opyaux
npeomemos

Yuciia 1 BbIpasKeHUs

OmnepupoBaTh Ha 6a30BOM YpOBHE TOHATUSMH: [IEI0€ YUCIIO,
JEINUMOCTh Yncell, 0OBIKHOBEHHAS IPOOk, IeCATUYHAS TPOOb,
parMoHaIBHOE YUCIIO, TPUOIMKEHHOE 3HAYECHUE YK CIIA, YaCTh, TOJIS,
OTHOILIEHUE, TTPOLICHT, MOBBIIICHUE U TOHWKEHUE Ha 3aJJaHHOE YK CIIO
MPOIIEHTOB, MacCIITa0; OMEePHUPOBATH HA 0A30BOM YPOBHE MOHSITUIMH:
norapudM yucia, TPUTOHOMETPUYECKast OKPY>KHOCTb, TpaycHas
Mepa yria, BeJIMYMHa yriia, 3aJJaHHOT0 TOUYKOW Ha

C80600HO Onepuposams NOHAMUAMU.: Yeloe YUCTO,
oenumocms yucen, 00bIKHOBEHHASI OPOOb, decimuynas Opody,
PAYUOHATILHOE YUCLO, NPUOTUNCEHHOE 3HAYEHUe YUCA,
yacms, 00718, OMHOWEHUE, NPOYEHN, NOBbIULEHUE U
NOHUdICEHUE HA 3A0AHHOE YUCTIO NPOYEHMO8, MACUMAa0,

npueodumb npumepbol yuceil ¢ 3A0AHHBIMU CEOUCMBAMU




TPUTOHOMETPUUECKON OKPYKHOCTH, CUHYC, KOCUHYC, TAHT€HC U
KOTAHI'€HC YIJIOB, UMEIOIINX IPOU3BOJIbHYIO BEINUHHY;

BBITIOJIHATH apI/I(bMeTI/I‘-IeCKI/IC I[eI\/JICTBI/ISI C IICJIBIMU U
panMOHaJIbHBIMU YHCJIaMH,

BBITOJIHATH HECJIOKHBIE TPE0OpPa30BaHuUs YNCIOBBIX BBIPAXKCHUH,
COZIEpIKAINX CTENECHU YUCE, JINOO KOPHU U3 YHCe, TH00
Jorapu(Mbl YUCEIT; CPABHUBATH PAllMOHALHBIC YUCIIA MEXKAY COOO0H;
OLICHUBATHL U CPABHUBATH C pallMOHAJIbHBIMHA YU CJIAMU 3HAYCHUSA
IeTIBIX CTETICHEeH Ynces, KOpHEeH HaTypaIbHOM CTEIICHH U3 YHUCE,
J0rapu(pMOB YHCEN B IPOCTHIX CIIydasix;

I/1306pa)KaTB TOYKaMHU Ha YHUCIOBOMU HpHMOﬁ LOCJIbIC U pallMOHAJIBHBIC
4ucia,

n300pakaTh TOUKAMHU HA YUCIOBOM MPSIMOH 1LieJIble CTENEeHH YHCe,
KOPHHU HATypaJIbHOW CTETIEHU U3 YUCEJI, JOTrapu(pMbl YHCEIl B
IIPOCTHIX CIIy4asiX;

BBITNOJIHATH HECTIOKHBIE TPEOOPAa30BaHUS LIETIBIX U JPOOHO-
palMOHATILHBIX OYKBEHHBIX BBIPAYKEHUM;

BBIPAXaTh B MPOCTEHIINX CIIy4YasiX U3 PaBEHCTBA OJHY EPEMEHHYIO
yepes ApyTHue;

BBIYUCIIATH B ITPOCTBIX ClIydadX 3HAYCHUA YUCJIOBBIX U 6yKB€HHI)IX
BI)Ipa)KCHI/H\/JI, OCYIICCTBIIAA HCO6XOI[I/IMI)IC IIOJACTaHOBKHU 1
npeoOpa3oBaHus;

n300paxkaTh CXeMaTHUUECKH yroJl, BEIMUYMHA KOTOPOI'O BhIpaXKeHa B
rpagycax;

OLICHUBATh 3HAKN CMHYCA, KOCUHYCAa, TAHI'CHCA, KOTaHI'CHCAa
KOHKPCTHBIX YTJIOB.

B noeceonesnoul scusnu u npu uzyHeHuu Opyeux y4eOHvlx
npeomemos.

BBITNOJIHATH BBIYUCIICHUS IIPU PEIICHUH 3a/a4 TPAKTHYECKOIO
Xapakrepa,

oenumocmu;

onepuposams NOHAMUAMU.: 102apudm yuca,
MPULOHOMEMPUUECKASL OKPYIHCHOCb, PAOUAHHAS U
2paodycHas mepa y2id, 8eluyuta yeid, 3a0aHH020 Mo4Kol Ha
MPULOHOMEMPULECKOU OKPYIHCHOCMU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC Y2l08, UMEIOUWUX NPOUBOTLHYIO
BENIUYUHY, YUCIA € U T, 8bINOJIHAMb Apupmemuieckue
oelicmeusl, couemas yCmmubvie U NUCbMeHHble NPUEMbL,
NPUMEHSSL NPU HEOOXOOUMOCIU BbIYUCTUNENbHbIE
ycmpoticmea;

HAX00UMb 3HAYEHUS KOpHA HamypaﬂbHod cmeneHu, cmeneru
C pAyUOHATIbHbIM NOKA3AMENEM, Jloeapugbma, UCNOIb3YA npu
HeobX00UMOCMU 8bIYUCIUMEIbHbLE ycmpoﬁcmea;

nojlb306amvcCA 0146HK017[ u npuKudKOﬁ npu npakmu4eckKkux
pacuemax;

nPOBOOUMb NO U3BECIMHBIM POpMYIaM U NPABUNAM
npeobpazosanusi OYK8EHHbIX 8bIPANCEHULL, BKIIOUAIOUUX
cmenenu, KOpHU, 102apuhmvl U MpU2OHOMempuyecKue

dyHryuu;

HAX00UMb 3HAYEHUsL YUCTOBLIX U OVKBEHHBIX GbLPANCEHUI,
ocyuecmasis Heobxooumvie NOOCMAHOBKU U
npeoopazosanusi;

uzobpasccams  cxemMamuyecKu Yo,
8bIpadiCceHa 6 2padycax uiu paouaHax,

eejiuduHa Komopoco

UCNONb306aMb NPU  peuleHul 3a0ay mabIuyHble 3HAYEHUs.
MPUSOHOMEMPULECKUX PYHKYUL Y2N08;

BbINOIHAMb NEPeBoO0 BEIUYUHBL Yeld U3 PAOUAHHOU Mepbl 8
2PaodyCcHy0 u 06paAmHo.

B noeceonesnoll sxcusHu u npu u3yueHuu Opyeux y4eOHvix
npeomemos:

BbINOJIHAMb 0CUCMBUSL C YUCTOBLIMU OAHHLIMU npu peuileruu




BBITTOJHATD MPAKTUYCCKUC PACUYCThBI C UCITOJIB30BAHUCM IIPU
HEO0XOIMMOCTH CIIPAaBOYHBIX MAaTEPHAJIOB U BBIYMCIUTEIbHBIX
YCTPOMCTB;

COOTHOCHUTD pC€AJIbHBIC BEIMYUHBI, XapaKTCPHUCTUKU 00BEKTOB
OKpYKaromero M1upa ¢ X KOHKPpETHBIMU YU CJIOBBIMU 3HAYCHUSAMMU,

HCII0JIB30BAaTh METOJAbI OKPYIJICHH, HpI/I6J'II/I}KeHI/IH W IIPUKUJIKH IIpU
PCHICHUHN MMPAKTHUYCCKUX 3a1a4 HOBCCHHGBHOﬁ KHU3HH

3a0a4 npaKxmu4ecko2o Xapakmepa u 3a0ay U3 pasiuiHblx
obnacmeti 3HaHUll, UCNOABL3YS NPU HEOOXOOUMOCU
CNpasouHble MAmepuabl U bIYUCTUMENbHbIE YCMPOUCTEA,

OYeHUusamy, CPaBHUBAMb U UCNONb308AMb NPU PEeUleHUU
NPAKMUYECKUX 3a0a4 YUCI08ble 3HAUEHUS PEalbHbIX GeNUYUH,
KOHKpemHble YUCI08ble XapaKmepucmuKku 00beKmos
OKpYHCaoOUie2o Mupa

YpaBHeHus u
HEPABEHCTBA

Pewiats nuHelHbIE ypaBHEHMS U HEPABEHCTBA, KBAaIpaTHBIC
YpaBHEHUS;

pemars Jiorapupmudeckue ypasHenus suaa 0g a (bx +c) =d u
npocreiine HepaBeHcTBa Bua 10g a X <d,;

pelnaTh moKasarenbHbIe ypaBHeHus, Buaa a™* = d (rae d MoxHO

IIPEJICTaBUTh B BUJE CTENICHU C OCHOBAHUEM &) U MpOCTeHIIne
HepaBeHcTBa Buaa 8° <d (rae d MOXKHO NPE/ICTaBUTh B BUJIE CTCIICHU
C OCHOBAaHHUEM a);.

MIPUBOJIUTH HECKOJIBKO IIPUMEPOB KOPHEU IIPOCTEMUIIETO
TPUTOHOMETPHUUCCKOI0 YpaBHCHHUS BHAA: sin X = a, COoS X = a, tg X=a,
Ctg X = @, rie a — TabIMYHOE 3HAYEHUE COOTBETCTBYIOIIEH
TPUTOHOMETPHUECKON (PYHKIINH.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

COCTaBJIATb W PpPCIIATh YPABHCHUA HU CHCTCMBI ypaBHeHI/Iﬁ Ipu
PEIICHUN HECIIOKHBIX MPAKTUYCCKUX 3aaa4

Pewamyo payuonanvioie, nokaszamenvHole u
Jlo2apupmuyeckue YpagHeHus U Hepagencmed, npocmeuuiue
UPpAyUoOHAIbHble U MPUSOHOMEmpUYecKue  ypaeHeHus,
HEepagencmea U ux CUCmembl,

UCNONIBL306aAMb MEMOObl peuleHUsl YPAGHEHULL: NpuseoeHue K
8UOY «NpOU3Be0eHUe PABHO HYII0» UIU «YACIHOE PABHO
HYTIO», 3aMeHa NePeMEHHbIX,

UCNOIL3068AMb MEeMOO UHMEPBAI08 OJisl PEeUEeHUs]
HepaseHcma, UCHOIb3068amb 2paghuueckuti Memoo 0is
NPUOTUICEHHO20 PeUleHUsl YPAGHEHULL U HEPABEHCME;

u30bpadcamsv Ha MPUSOHOMEMPULECKOU OKPYHCHOCIU
MHOIHCECMBO peLteHULl NPOCMEeUUUX MPUSOHOMEMPUYECKUX
VPpasHeHuli U Hepagencme,

8bINOIHAMb OMOOP KOPHEU YPAGHEeHUN U PeuleHUl
HepaseHcme 8 cOOmeemcmeuu ¢ OONOIHUMENbHLIMU
VCOBUAMU U 02PAHUYEHUAMU.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux y4eOHbix
npeomemos:

COCMAsIAMb U peuiams YpasHeHus, CUCeMbl YPaGHeHUL U
HepaseHcmea npu peueHuu 3a0ay Opyeux y4eoHvix
npeomemos;




UCNOIb306AMb YPAGHEHUS U HEPABEHCMEA Ol NOCMPOEHUS U
UCCReO08AHUS NPOCMENUUX MAMEMAMUYECKUX MoOeell
PeanbHblX CUMYayull Uiy NPUKIAOHBIX 3a0ay;

VyMemb UHMepnpemuposams noJLyYeHHbll NPU peueHul
VPasHeHUsl, HepABeHCMBA WU CUCIEMbl Pe3yibman,
OYeHUBamv €20 Npagoonooodue 8 KOHmeKcme 3a0aHHOU
PeanvHOlU cumyayuu uiu RPUKIA0HoU 3a0a4u

DOyHKIUN

OmnepupoBaTh Ha 6a30BOM ypOBHE MOHSATHSIMU: 3aBUCUMOCTb
BEJINYMH, (QYHKIUS, apTYMEHT U 3HaueHHE (PYHKIHUHU, 001aCTh
OTIpeNieJIeHUs] 1 MHOYKECTBO 3HaUeHUH (pyHKIMH, Tpadux
3aBHCUMOCTH, rpaduK GyHKINHU, HYIU GYHKIUHU, TIPOMEKYTKH
3HAKOITOCTOSIHCTBA, BO3PACTAHUE HA YHCIOBOM IIPOMEXYTKE,
yOBbIBaHHE Ha YHCIIOBOM IPOMEXKYTKE, HAUOOJIbIIIee 1 HAUMEHbIIIee
3HaYeHHne (PYHKIUU Ha YHCIOBOM MIPOMEXYTKE, IEPUOINIECKAS

dynxuus, nepuon;

OTIepHpOBaTH Ha 0a30BOM YPOBHE MOHATUSMU: TIpsiMasi U 00OpaTHas
IPONOPLHUOHATIBHOCTD JIMHEHHAs, KBalpaTU4Has, JiorapupmMuieckas
¥ TIOKa3aTesbHas (PYHKIIUHN, TPUTOHOMETpUYECKHE (DYHKIINH;

pacrio3HaBaTh rpaMKH 3J€MEHTapHBIX (QYHKIUI: MPsIMOH 1
00paTHOM POMOPIMOHATEHOCTH, JINHEWHON, KBaIPAaTUIHOM,
JorapupMHUUEcKol U MokazareabHOU QyHKINH,
TPUTOHOMETPUUYECKUX (YHKIIUH;

COOTHOCUTD I'paUKH 3JI€MEHTAPHBIX (PYHKIMA: PsIMON 1 0OpaTHOMN
MIPONIOPLIMOHATIBHOCTH, TUHEUHOW, KBAIPAaTUYHOM,
JorapupMHUUEcKol U MokazareabHou QyHKINH,
TPUTOHOMETPHUECKUX (YHKIHM ¢ hopMynaMu, KOTOPIMU OHU
3a/1aHbl;

HaXOUTh 10 rpapuKy NpUOIMKEHHO 3HAYSHUS] (PYHKIIMH B
3a/laHHBIX TOUYKAX;

OTpeeNsaTh o rpaduky cBoiicTBa QyHKIMH (HYIU, IPOMEXKYTKU
3HAKOIMOCTOSIHCTBA, TPOMEKYTKH MOHOTOHHOCTH, HauOOJIbIINE U
HauMEHbIINE 3HAYEHUS U T.11.);

Onepuposamv NOHAMUAMU: 3A6UCUMOCTG BETUYUH, DYHKYUS,
apeymenm u 3Hadenue QyHkyuu, 001acmov onpeoeneHus u
MHOJICECME0 3HAYEHUT PYHKYUU, epAduUK 3a8ucumocmu,
epaghux yHKyuu, Hyau QYHKYUU, NPOMeNHCYmKu
3HAKONOCMOAHCMEA, 803PACMAHUE HA YUCTIO80M
npomesicymke, yovleanue Ha YUCIO80M NPOMENUCYMKe,
Haubonbulee U HauMeHbulee 3HaveHue YYHKYuU Ha YUCI080M
npomedicymKe, nepuooudecKas (yHKyus, nepuoo, Yemnas u
HeuemHas QYHKYuY, onepuposams NOHAMUAMU: NPAMASL U
0b6pamuas nponopyYUOHAILHOCMb, TUHEUHAS, K8AOPAMUYHAS,
Ji02apu@muyeckas u nokazamenbHas QyHKyuu,
mpueoHomempuyeckue QYHKYuu, onpeoeisims 3HaueHue
@yHKYUY NO 3HAYEHUIO apeyMeHma NPU PasiuiuHblx cnocobax
3a0anusi pyHKyuu, cmpoums epaguxu u3y4eHHuIxX QYHKYULL,

ONUCHIBAMb NO 2PAPUKY U 8 NPOCMEUUUX CTYYAX NO
gopmyne nogedenue u c6olcmea hyHKYull, Haxooums no
epagpuxy ynxkyuu Haubonvuiue U HauMeHbUUe 3HAYEHUL,
CMpoumv dCKU3 epaguxa QyHKyuu, y0osiemseopsowell
npugedeHHoM)y HAbOpY YClo8Ull (NPOMeNCYMKU
so3pacmanus/yovieanus, 3Haverue QYHKYuu 6 3a0aHHOl
mouKe, MOUKU IKCMPEMyMO8, ACUMNIMOMDbL, HYIU QYHKYUU U
m.o.);

peuwiams ypasHeHus, npocmenuiue cucmemsl ypagHeHutl,
UCNONBL3YA CEOUCMBA PYHKYULL U UX 2PADUKOS.

B noeceonesnoti scusnu u npu uzyueHuu Opyeux y4eOnvlx
npeomemos:




CTPOUTH ACKH3 Tpaduka QyHKIMH, YAOBIECTBOPSIOLICH
MIPUBEJICHHOMY Ha0Opy yCJIOBUM (ITPOMEKYTKH BO3pACTaHHS /
yObIBaHUs, 3HAU€HUE (DYHKIMH B 3aJJaHHOM TOYKE, TOUKH
9KCTPEMYMOB U T.1I.).

B nosceonesnoii sorcuznu u npu uzyyeHuu opyeux npeomemos:

OTIPEACIIATH 1O rpadkaM CBOKCTBA peabHBIX MPOIECCOB U
3aBHCUMOCTEH (HauOOoJIbIlIMe U HAMMEHbIIINE 3HAUCHUSI, TPOMEKYTKH
BO3paCTaHUS U YOBIBAHMSI, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA U T.1I1.);

MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM
MPAKTUYECKOUN CUTYyaIUU

onpeoenams no epapuram u UCNOIbL308AMb O/ peuleHUs
NPUKTAOHBIX 3A0aY CBOUCMBA PEAIbHBIX NPOYECCO8 U
3asucumocmeti (HauborbUIUe U HAUMEHbUIUE 3HAYEHUS,
NPOMENCYMKU 803PACMAHUSA U YObI8AHUS (DYHKYUU,
NPOMENCYMKU 3HAKONOCMOSHCIEA, ACUMNIMOMbL, NEPUOO U
m.n.);

unmepnpemupoeams CBOLICMBA 8 KOHMEKCme KOHerWIHOﬁ
npaxmuuecxoﬁ cumyayuu,;

onpeodensams no epapuxam npocmeriviue XapaKmepucmuKu
nepuooUYecKux npoyeccos 8 OUON02UU, IKOHOMUKE, MY3bIKE,
paouocesasu u op. (amniumyoa, nepuoo u m.n.)

JJIeMeHThbI
MATEeMATHYECKOI0
aHaJImn3a

OnepupoBaTb Ha 0a30BOM YPOBHE HOHATHAMM: IPOU3BOIHAS
(GyHKIMU B TOUKE, KacaTeiabHas K rpaduKy (HyHKIHH, TIPOU3BOTHAS

byHKUINY;

OIpEENATh 3HaYCHUE TPOU3BOIHON (PYHKIIMU B TOUKE 110
N300paKeHHIO KacaTeIbHOU K rpaduKy, IPOBEICHHON B 3TOM TOUKE;

pelaTh HEeCI0XKHbIE 3a7ja4ul Ha IPUMEHEHUE CBSI3U MEXY
IPOMEXYTKAMHU MOHOTOHHOCTH M TOUKaMH 3KCTpeMyMa (QYHKIIUH, C
OJIHOM CTOPOHBI, U MPOMEKYTKaMH 3HAKOIIOCTOSIHCTBA U HYJISIMU
MPOU3BOJHON ATON (PYHKIIUU — C APYTOM.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

NO0JIb3YACh TpadMKaMy, CPaBHUBATh CKOPOCTH BO3pacTaHus (pocra,
HOBBIIIEHUS, YBETUUYEHUS U T.I1.) WIIM CKOPOCTH yObIBaHUs (TTaJieHUs,
CHU)KEHHUSI, yMEHBILIEHUS U T.II.) BEIMYHUH B PEAJIbHBIX MPOIECCax;

COOTHOCHTD I'paMKU peabHbIX MPOLECCOB M 3aBUCUMOCTEH ¢ UX
OMMCAHUSAMH, BKIIIOYAIOIIUMH XapaKTEPUCTUKU CKOPOCTH U3MEHEHUS
(OBICTpPBI POCT, MJIABHOE MOHMXEHUE U T.I1.);

HCIIOJIH30BaTh TPAPUKHA PEATHHBIX MTPOILIECCOB ISl PEIICHUS
HECJIOKHBIX MPUKIIAIHBIX 3a/1a4, B TOM YHCIIE ONpeess mo rpaduky

Onepuposams NOHAMUAMU. NPOU3IBOOHAS PYHKYUU 8 MOUKe,
Kacamenvhas K epa@uxy QyuKyuu, npou3eooHas yHKyuu,

BLIUUCTIAMb NPOU3BOOHYIO OOHOUIEHA, MHO2OUIeHd,
K8aOpamHo20 KOPHs, NPOU3BOOHYIO CYMMbL (DYHKYULL,

BLIYUCTIAMb NPOU3BOOHbLE INEMEHMAPHBIX DYHKYUL U UX
KOMOUHAYUl, UCNONIb3YS CHPABOUHbIE MAMEPUATbL,

uccne0068amy 8 NPOCMeUWUX CIy4asx QyHKyuu na
MOHOMOHHOCMb, HAX0OUMb HAUOOILUIUE U HAUMEHbUIUE
3HAYEHUs YYHKYUL, CMPOUmMs 2paguxu MHO204NEHOE8 U
npoCmeuuux payuoHaIbHblX QYHKYUL ¢ UCNONIb30BAHUEM
annapama MamemamuyecKo2o aHaiusa.

B noeceonesnoti acusnu u npu uzyuenuu Opyeux y4eoHvix
npeomemos:

peuiams NPUKIAOHble 3a0adu U3 OUOI02UU, PUSUKU, XUMUL,
IKOHOMUKU U OpY2UX NpeoMemos, C8sA3aHHble C
uccne0o8anuem XapaKkmepucmuk peaibHblx NPpoyeccos,
HAX0dHCOeHUEM HAUOONbUIUX U HAUMEHbUIUX 3HAYEHU,




CKOPOCTh X0Ja Iporecca

CKopocmu U yCKOpeHus u m.n.,;

UHmepnpemupoeanib nojy4€eHHble pe3)ibnanibl

Crarucruka u
Teopus
BEpPOSATHOCTEI,
JIOTHKA H
KOMOUHaATOpHKA

OmnepupoBaTh Ha 6a30BOM YPOBHE OCHOBHBIMHU OIHCATEIbHBIMU
XapaKTepUCTHUKAMHU YHCIIOBOTO Habopa: cpeHee apuMeTHIECKOE,
MeIMaHa, HanOOoJIbIlice U HAUMEHbBIIICE 3HAYCHUS,

orepupoBaTh Ha 0a30BOM YPOBHE MOHITHIMHU: YaCTOTa U
BEPOATHOCTb COOBITHS, CITy4aliHbIN BEIOOD, OMBITHI C
PaBHOBO3MOHBIMU AJIEMEHTAPHBIMU COOBITUSMU;

BbIYHUCIATE BCPOATHOCTU COOBITUM Ha OCHOBE noacuera 4uciia
HCXO0O0B.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

OILICHUBATh U CPABHUBATH B MMPOCTHIX CIIY4asiX BEPOATHOCTH COOBITHI
B peaJIbHOM JKHU3HH;

YUTaTh, COMIOCTABIIATH, CPABHUBATH, UHTEPIPETUPOBATH B IIPOCTHIX
CIIy4asiX peajbHble JaHHbIE, IPEACTAaBICHHbIE B BUJIE TaOJIMII,
auarpamm, rpaukoB

Hmemv npeocmasinenue 0 OUCKPEMHbIX U HENPEPLIBHbIX
CAYYAUHBIX BEIUYUHAX U PACNPEOeNeHUSIX, O He3A8UCUMOCMU
CAYUAUHBIX BEIUYUH, UMEMb NPEOCMABIeHUe O
MaAMemMamuyeckom OHCUOAHUU U OUCNEPCUU CTIYYAUHBIX
BENUYUH,; UMEMb NPeOCmasieHue 0 HOPMATbHOM
pacnpeoeieHul U npuMepax HOpMaibHO PaAcnpeoenreHHbIX
CVUAUHBIX BETUYUH,

norRumambs Cynib 3aKOHA bonbuux yucen u 6bl60p0'{H020
Mmemooa UsMeperus eepo;mfmocmeﬁ;

umems npedcmasiienue 00 YCI08HOU 8ePOSIMHOCIIU U O
NOIHOU BEPOSMHOCMU, NPUMEHAMb UX 8 PEUUEHUU 3A0aY,
UMemsb npedcmasiienue 0 BadCHbIX YACMHbBIX 8UOAX
pacnpeoeneHuli U NPUMeHAMb UX 68 peleHuu 3a0auy,

umems npedcmasiienue 0 KOpperayu CIy4yaiuHbix 6eIU4UH, O
JIUHELHOUL pecpecCuul.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

6blYUCIAMDb UTU OYERUBAMb 6EPOAMHROCTIU cobblmuil 6
peaﬂbHOﬁ HCU3HU,

8b1OUPaAMb NOOX00sUUE MeMOObl NPEOCMABIECHUSL U
00pabomxu OaHHbIX,

ymenib peulanio HECJ02MCHble 3a0a4u Ha NPpUMEHEHUE 3AKOHA
OobUIUX HUCeT 8 coyuojiocuu, cmpaxoeaHuu,
SOPGGOOXPCIHQHMM, obecneyenuu 6e30nacHOCmU HACeNleHUS 8
qpesebmaﬂubzx cumyayusix

TekcToBBIC 32124H

PemraTe HeclIOKHEBIE TEKCTOBEIC 3aaa4M pa3HbIX THUIIOB,

AHAJIM3UPOBATH YCJIOBUC 3aa4U, IIPpU HCOGXOI[I/IMOCTI/I CTPOUTH JIA

Pewamo 3a0auu pasnvix munos, 6 mom uucie 3a0aqu
NOBLILUEHHOU MPYOHOCHU;




€€ pelICHUs] MAaTEMATUYECKYIO0 MOJAEIb; NOHUMAMb U UCTIOIb30BaTh
JUTSL peIIeHUs 3a1a9u WH(POpMAIIKIO, MPECTABICHHYIO B BUJIE
TEKCTOBOW U CUMBOJIBHOM 3aIHMCH, CXEM, TaOJIULI, AUArpaMM,
rpauKOB, pUCYHKOB;

JIeMCTBOBATD IO AITOPUTMY, COJIEPKAIIEMYCsl B YCIOBUH 33/1a4H;
UCTIOJIb30BATh JIOTHYECKUE PACCYKIICHHS TP PEILICHUH 33]auu;
paboTaTk ¢ N30BITOYHBIMH YCIIOBUSIMH, BHIOWPAst U3 BCEH
uHpOpMaLnK, TaHHBIE, HEOOXOAUMBIE JJISl PEIICHUS 3a/1a4H;
OCYILIECTBIISITh HECIIOKHBIN 1epedop BOZMOKHBIX pEIIeHUH, BEIOUpast
U3 HAX ONTUMAJIBHOE M0 KPUTEPHSIM, CHOpMYIHPOBAHHEIM B
YCIIOBUH;

aHaJIM3UPOBATh U UHTEPIPETUPOBATH NIOJIYYCHHBIE PEILICHUS B
KOHTEKCTE YCJIOBHUS 3a]1a4M, BBIOUpATh PELICHMUS], HE
IIPOTUBOpEYAIINE KOHTEKCTY;

pelaTh 3a/1a4n Ha pacyeT CTOMMOCTH TOKYIIOK, YCIIYT, TIOE3/10K U
T.IL;

pelaTh HECIOKHBIE 3a7ja4M, CBSI3aHHBIE C JI0JIEBBIM Y4aCTUEM BO
BJIa/IeHUN (PUPMOH, IPEaNPUITHEM, HEIBUKUMOCTHIO;

pemaTh 3a/1a4 Ha IPOCThIE IPOLEHTHI (CUCTEMbI CKUA0K, KOMUCCHH)
Y Ha BBIYMCIICHHUE CIIOKHBIX IPOLEHTOB B Pa3JINYHbIX CXeMax
BKJIAJIOB, KPEJUTOB U UIIOTEK;

pelaTh NpaKkTH4YeCKHe 3a/1a4k, TPeOyIOIINe NCI0Ib30BaHUS
OTPHULATENIBHBIX YHCEI: Ha ONPEJEIICHNE TEMIIEPATYyphI, Ha
ornpezesieHue MOJ0KEHUI Ha BpeMEHHOM OCH (710 HaIIel 3pbl U
1ocJyie), Ha JABM)KEHUE ICHEKHBIX CPEICTB (IIPUXO0A/pacxo), Ha
ofpeieIeHue TITyOUHBI/BBICOTHI U T.11.;

MCIIOJIb30BaTh MOHATHE MaclITada Jisl HAXOXKJIEHUS pacCTOSHUN U
JUIMH Ha KapTax, IUIaHaX MECTHOCTH, IJIaHAX MTOMEIECHHH,
BBIKpOIiKax, Mpu paboTe Ha KOMIBIOTEPE U T.II.

B noeceonesnotl scuznu u npu uzyueHuu Opy2ux npeomemos:

pemiaTe HECIOXHBIC MPAKTHYCCKHUE 3aJladyd, BO3HHUKAIOIIHWEC B

8b10UpPaMb ONMUMANLHBLIL MEMOO PeueHls 3a0ayl,
paccmampusas pasiudtvle Memoovl, Cmpoums Mooeisb
peuwieHus 3a0aqu, npogooOUms 00KA3amelbHble PACCYHCOCHUSL,

pewams 3a0a4du, mpebdyrowue nepebopa 8apuaHmos,
npoeepKuU yCi06uUll, 8b1OOPA ONMUMATLHO20 pe3yIbmama,

AHATIUZUPOBAMb U UHMEPNPEMUPO8AmMb pe3yibmamyl 8
KOHMeKcme YClo8Us 3a0ayu, 8blOUpams peueHusl, He
npomugopedaujue KOHMeKcmy;

nepesooums npu peueHuu 3a0a4u UHHopmMayuio u3 0OHo
Gopmol 6 Opyeyio, UCNOb3YSL NPU HEODXOOUMOCTU CXEMbI,
maoauysl, epagpuxu, ouazpammol;

B nosceomnesnoti scuznu u npu uzyuenuu Opyeux npeomemos:

peuams npakmuyeckue 3a0asu U 3a0a4u U3 Opyeux
npeomemos




CUTyalludax HOBCCIIHGBHOﬁ KHU3HHU

I'eomerpus

OnepupoBath Ha 0a30BOM YPOBHE MOHATUSMU: TOYKA, TIPSIMAs,
IUIOCKOCTh B IIPOCTPAHCTBE, MApaLICIIbHOCTh U
NEPIEHIUKYIIIPHOCTD MPSIMBIX U TUIOCKOCTEH; pacro3HaBaTh
OCHOBHBIC BHJIbI MHOTOI'PaHHUKOB (TIpU3Ma, TUpaMU/Ia,
MPSIMOYTOJIBHBIN TTapajieenumne, Kyo);

n300pakaTh U3ydaemble GUTYpPHI OT PYKU U C IPUMEHEHUEM
HPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

Jies1aTh (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX
00BEMHBIX (UTYpP: BH]I CBEPXY, COOKY, CHUZY;

U3BJIEKaTh HH(POPMAIIHIO O TPOCTPAHCTBEHHBIX TEOMETPUIECKUX
¢urypax, NpeACTaBIEHHYIO Ha YepTexaxX U pUCYHKaX;

npuMeHsTh Teopemy [ludaropa npu BbIUKCIEHUH 3IEMEHTOB
CTEpEOMETPUIECKUX (PUTYD;

HaXOJUTh 0OBEMBI U IJIOLIA/IM TOBEPXHOCTEN MPOCTEUIINX
MHOTOT'PaHHHUKOB C IIPUMEHEHUEM (hopMyT;

pacrno3HaBaTh OCHOBHbBIE BUIbI TEJ BpallleHUs (KOHYC, [IMIIUHID,
cthepa u map);

HaXOJUTh 0OBEMBI U IIJIOLIA/IM TOBEPXHOCTEN MPOCTEUIIINX
MHOTOTPaHHHUKOB U T€J BPAIIEHUs ¢ IPUMEHEHHEM (HOpPMYIL.

B noeceonesnoti scuznu u npu uzyueHuu Opy2ux npeomemos:

COOTHOCHUTbH aOCTPaKTHbIE FTEOMETPUUECKHUE MOHITUS U (DAKTHI C
peaIbHBIMH KU3HEHHBIMH OOBEKTaMH U CUTYaLUsIMHU;

MCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTYP

JJId pCHICHU S TUIIOBBIX 3a/1a4 ITPAKTUYCCKOTO COACPIKAHUA

COOTHOCHUTb IUIONIA/IM TOBEPXHOCTEHN TeJl OJMHAKOBOU (hOpMBI
Pa3IMYHOro pa3Mepa;

Onepuposamv noHamusamu. mouka, npsamas, nioCKOCmb 8
npocmpancmee, napaielbHOCMy U NePREeHOUKYIAPHOCD
NPAMBIX U NIOCKOCEl,

NPUMEHAMb O/ PeulerUsl 3a0ay eeomempuiecKkue gpaxkmeot,
eciu ycro8usi NpUMeHeHUs 3a0anbl 8 A6HOU (hopme, peuams
3a0a4u HA HAXOHCOEHUE 2eOMEeMPULECKUX BETUUUH NO
00pasyam uiu aneopummam, 0eiams (6bIHOCHblE) NIOCKUE
uepmesicu U3 pUCyHKO8 00beMHbIX puzyp, 8 mom yucie
pucosams 6uU0 c8epxy, cOOKy, Cmpoums cedeHus
MHO202PAHHUKOS, U3BTIeKAMb, UHMEPNPEemuposams u
npeobpazoevieamv UHPOPMAYUIO O 2EOMEMPUYECKUX
@ueypax, npedcmasnieHHyI0 Ha Yepmexncax, NPUMeHsImMy
eeomempuieckue hpakmol 015 peuleHus 3a0ay, 8 Mmom Yucie
NPeOnonazarnuux HeCKOJIbKO Wa208 peueHus:;, ONUCLIEams
83AUMHOE PACNONONCEHUE NPAMBIX U NIOCKOCHEl 8
npocmpancmee;

Gopmynuposams ceoticmea u NPU3HaKu gueyp;
00KA3b18aMb 20MemMPULeCKUe YMEepHCOeHUsL;

671a0emvb CManoapmuou Kiaccuguxayuet
NPOCMPAHCMBEHHBIX hucyp (RUpamuovl, npusmsl,
napainnenenuneovl);

Haxooums o6vembl U NIoWaou nosepxXHocmell
2eoMempuyecKux mei ¢ npuUMeHeHuem Qopmyi,

BbIUUCTIAMb PACCMOAHUA U Y2Ilbl 6 NPOCMPAHCMEE.

B nosceounesnoii orcusnu u npu uzyyeHuu opyeux npeomemos:

UCNOIb3068AMb CBOUCNEA 2e0MEMPUUECKUX ueyp 014
peuieHus 3a0ay npaKmu4ecko2o Xapakmepa u 3a0ay u3
opyaux obnacmeii 3HAHUU




COOTHOCHTH 00BEMBI COCYIOB OJJUHAKOBOM (DOPMBI pa3IuyHOro
pasmepa;

OLIEHUBATh (POPMY MPABUILHOT'O MHOTOI'PAaHHUKA MOCJIE CIHJIOB,
CPEe30B U T.1I. (OMpeAeNsaTh KOJIUYECTBO BEPIIUH, pedep U rpaHeit
MOJIY4YEeHHBIX MHOTOIPAHHUKOB)

BekTopbl
KOOP/AUHATHI B
NPOCTPAHCTBE

OmnepupoBaTh Ha 6a30BOM YpOBHE OHATHEM JEKAPTOBBI
KOOpJMHAThI B IPOCTPAHCTBE;

HaXO0IUTb KOOPAWHATHI BEPIIUH KY6a " IIpAMOYT'OJIbBHOT'O
napaujicjicnmicaa

Onepuposams NOHAMUAMU 0eKAPMOB8bl KOOPOUHAMbL &
npocmpancmee, 6eKMop, MoOyb 6eKMOPA, PAGEHCEO
8EKMOP0O8, KOOPOUHAMbL BEKMOPA, Y201 MeNCOY BEKMOPAMU,
CKasIpHOE Npou3eedeHue 8eKmopos, KoIIuHeapHbvle
6EKMOPbl;

Haxooums paccmosnue mMexcoy 08yMs MmouKamu, CyMmy
BEKMOPO8 U NPoU3eedeHUe eKMopa Ha YUCTO, V2Ol MeHCOy
8eKmMopamu, CKaiApHoe npousseoeHue, packiaobléams
BEKMOP NO O8YM HEKOIUHEAPHBIM 8EKIMOPAM,

3a0a8ams NIOCKOCMb YPABHEHUEeM 8 0eKaAPMOBoll cucmeme
KOOpOuHam;

peuwiams npocmenuiue 3a0a4u 66e0eHuemM 86eKmopHo20 bazuca

MeTtoanl
MaTeMATHKH

IIpuMeHATH U3BECTHBIE METO/IBI IIPH PELIEHUHU CTaHIAPTHBIX
MaTeMaTUYeCKUX 3a/1a4;

3aMeyaTh U XapaKTEPU30BaTh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B
OKpYKaroIlel 1eVCTBUTEIbHOCTH;

IIPUBOAUTH IPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJE, B TOM YUCIIE XapaKTEPU3YIOLIUX KPACOTY U COBEPILIEHCTBO
OKPY’KaIOILero MUpPa U MPOU3BEIECHUN HCKYCCTBA

Hcnonvzoeams ocHogHble MemOoObl 00KA3amMenbCcmaa,
npo8ooUmMb 00KA3AMENbCMEO U GbINONIHAMb ONPOGEPIHCEHUE,

NPUMEHAMb OCHOBHbLE MEMOObl PeULeHUS] MANEeMAMUYECKUX
3a0ay;

HA OCHOBE MAMEeMAMUYECKUX 3aKOHOMEPHOCMell 8 NPUPooe
Xapakxmepuzo6ams Kpacomy u CO6EPULEHCINBO OKPYIHCAIOUJE20
MUpa u npoussedeHull UCKyCccmea, npumMeHsams npocmeniuiue
npocpamMMHble cpeoCmsa U INeKMpPOHHO-KOMMYHUKAYUOHHbBLE
cucmembl NPU pewenuy Mamemamuideckux 3a0a4




YYEBHO-TEMATHUYECKHH IUVIAH KYPCA TEOMETPUH

[Ipsimble ¥ mIOCKOCTH B mpocTpaHcTBe. OCHOBHBIE TMOHSTHS CTEpEOMETpUHM (TOYKa, MpsAMas, IJIOCKOCTh, MpocTpaHCTBO). llepecekaromuecs,
napajuiefibHble M CKpEIIMBAIOIIUecs MpsMble. YTOJI MEXIy HOpSAMbIMU B mpocTpaHcTBe. [lepmennukymnspHocts mnpsimbix. [lapamiensHocThs u
MEPIEeHIUKYIAPHOCTD NPSIMOM U TUIOCKOCTH, MPU3HAKKU U CBOMCTBA. Teopema o Tpex nepneHAuKyispax. [lepneHaukymnsp u HakJOHHAs. YTOJ MEXIy
MPSAMOM U IIOCKOCTHIO. [lapamienbHOCTh MIIOCKOCTEH, MEPIEHANKYISIPHOCTD MIIOCKOCTEN, MPU3HAKU U CBOMCTBA. JIByrpaHHbIN yroJl, TUHEHHBIN Yo
JBYTPaHHOIO yriia. PacCcTOsHMS OT TOUKM 10 IUIOCKOCTU. PaccTosiHue OT mpsAMO# 10 miockocTu. PaccrosiHue Mexay napauieabHbIMU IIOCKOCTSIMH.
PaccrosiHne Mmexny ckpemuBarolmumucs mpsmbiMu. lapamnensHoe npoekTupoBaHue. [lnomanb OpTOroHaJIbHOM NPOEKLUHMHM MHOTOYTOJIBHHKA.
N300pakeHre mpocTpaHCTBEHHBIX GuUryp. MHororpanauku. Bepimnel, pedpa, rpann MHOTOrpaHHuka. PassepTka. MHOTOTpaHHbIe Yriibl. Beimykiibie
MHOTOTpaHHUKU. Teopema Diinepa. Ilpusma, ee ocHOBaHUs, OOKOBBIE pedpa, BBHICOTA, OOKOBas IMOBEPXHOCTh. lIpsMas M HaKIOHHAs NpU3MA.
[TpaBuibnas npusma. [lapamnenenunen. Ky6. IMupamuna, ee ocHoBaHue, OOKOBBIE peOpa, BHICOTA, OOKOBAasl MOBEPXHOCTh. TpeyroybHas mupaMua.
[IpaBunbHas nupamuga. YceueHHas nupamuna. Cummerpuu B KyOe, B Mapajienenurene, B Nnpu3Me U nupamuzae. [loHsATHE O CUMMETpUU B
MpoCTpaHcTBe (LIEHTpaIbHasl, OceBasi, 3epkaiibHas). [[puMepsl cummeTpun B okpyxaromem Mupe. Ceuenus KyOa, mpu3Msl, nupamusl. [IpeacraBnenue
0 TIPaBWJIBHBIX MHOTOIPaHHUKAX (TETpas’ap, KyO, OKTa’ap, JoJAeKadap U ukocadap). Tema u moBepxHocTu BpamieHus. Llunuuap u konyc. YceueHHbIN
koHyc. OcHOBaHHE, BBICOTa, OOKOBasi MOBEPXHOCTh, 00pa3yroias, pa3BepTka. OceBble CeUeHUs U CeUEeHHUs, Mapaienbuble ocHoBanuto. [lap u cdepa,
WX CEUCHMS, KacaTelbHas TUIOCKOCTh K cepe. OObeMbI Tel U IUIomaan ux nosepxaocteil. [Tonstue 06 oobeme Tena. OTHOMEHHE 00HEMOB MTOI00HBIX
ten. opmysbl o0beMa Kyda, MpSMOYToJbHOTO Mapajuleenunea, Npu3Mbl, HUIMHIpa. opmynbl 00beMa nUpaMusl U KoHyca. GopMyIibl M0
MOBEPXHOCTEN IMIUHPA U KoHyca. Dopmyrnbl o0beMa mapa v miomanu chepsl.

Bknang wusydenus yuyeOHoro mnpenmera «l'eomerpus» B (HOpMHpPOBAHHE MeTaNpeAMeTHBIX pe3yJbTaTOB OCBOCHHMS OCHOBHOW 00pa30BaTesIbHON
IIPOrpaMMbl COCTOUT:

e B (OPMHUPOBAHNUHU MTOHATUIHOIO anmnapara MaTeMaTUKU U YMEHUS BUJIETh MPUIIOKEHUS MOTYYEHHBIX MAaTEMAaTUYECKUX 3HAHUM JIJIsl ONUCAHUS U
peleHust mpobJieM B ApYTUX JUCHUIUIMHAX, B OKPYXKAOIEeH KU3HU;

e (QOpPMHUPOBAHWU HWHTEIUIEKTYalbHOM KYIbTYpbI, BBIpAXKAIOIIEMCS B pPa3BUTUU aOCTPAKTHOTO W KPUTHUYECKOTO MBIIUICHUS, YMEHHUH
pacrmo3HaBaTh JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHMSI, OTJIMYATh TUIIOTE3y OT (hakTa, MPUMEHITh HHIYKTUBHBIE U JCTYKTUBHBIE CIIOCOOBI
paccyXIeHHid, CIOCOOHOCTH SICHO, TOYHO U TPaMOTHO (OPMYIHUPOBATh U APTYMEHTHUPOBAHHO M3JIaraTh CBOM MBICITU B YCTHOW M MUCHMEHHOMN
pedn, KOPPEKTHOCTH B OOIIIEHUY;

e (QopmupoBaHuu HHGOPMAIMOHHON KYJIbTYPHI, BHIPAKAIOLUIEMCSI B YMEHHUU OCYILECTBJISATh IMOUCK, OTOOp, aHalu3, CUCTEMATHU3alHI0 H
KJ1acCUpUKaLKIO UH(OPMALIUY, UCTIOTIH30BaTh Pa3InYHble HCTOYHUKH UH(DOPMALIMK [Tl pEIIeHUs y4eOHbIX MpoOem;

e YMEHHS NPUHUMATh PELICHHE B YCIOBUSAX HEMOIHON U U30BITOUHOM HHpOpMaLny;

. CbOpMI/IpOBaHI/II/I Hpe)ICTaBJ'IeHI/Iﬁ O MpUHOUIIAX MATEMATHYCCKOI'0 MOJCIUPOBAHUA U HpI/IO6peTeHI/II/I HadaJIbHbIX HAaBBIKOB HCCHGHOB&TGHBCKOﬁ
ACATCIIBHOCTH,



(hopMHUPOBAHUHM YMEHHUsI BUJETh Pa3UYHBIC CTPATETHMH PEIICHMs 3aJad, TUIAHUPOBATh U OCYIIECTBIATH JIEATEIbHOCTh, HAMIPABJICHHYIO HAa UX
pereHue, MPoBEPSITh U OICHUBATH PE3yJbTAThl JIEATEILHOCTH, COOTHOCS MX C IMOCTABJICHHBIMHU ILEJSIMH W JIMYHBIM XU3HCHHBIM OIBITOM, a
TaKKe MMYOJIMYHO TPEIACTABIATH €€ pe3ylbTaThbl, B TOM YHCIIE C HCIOJIb30BAaHUEM CPEICTB HMH(DOPMANMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH.

IIpenmerHble pe3yJbTaThl HA 0a30BOM YPOBHE NPOSBISIOTCA B 3HAHHUSIX, YMEHHUAX, KOMIIETEHTHOCTSX, XapaKTEPHU3YIOIIUX KaduecTBO (ypOBEHb)

OBJIAJICHUA 06y‘{aI-OH_II/IMI/IC$I COACPIKAHUEM y‘IC6HOFO npeamera:

UCIOJIb30BATh SI3bIK CTEPEOMETPUH AJISl ONTUCAHUS OOBEKTOB OKPYIKAIOIIEro MUPA;
HCIIOJIB30BAaTh MMOHATUMHBIN annapar U JJOTHYECKYIO0 CTPYKTYpPY CTEPEOMETPHUH;

MIPUBOJIUTH TMPUMEPHI pPEAITbHBIX OOBEKTOB, NMPOCTPAHCTBEHHBIE XAPAKTEPUCTUKU KOTOPBIX OIMCBHIBAIOTCS C IIOMOIIbI0 T€OMETPHUYECKHX
TEPMUHOB U OTHOLLICHUH: TApaJIJIeIbHOCTH U NEPIEHINKYJIAPHOCTH, PABEHCTBA, IOJJ00US, CHMMETPHH;

MMETh IIPEJICTaBIEHHE O MHOIOTPAaHHUMKAX M TeJlaxX BPAIEHUs; PACIIO3HABATh HA 4YEPTEKaXx U MOJENAX IUIOCKHME U IPOCTPAHCTBEHHBIC
reOMETPHUECKUE (PUTYPBI, COOTHOCUTH TPEXMEPHBIE OOBEKTHI C UX ONMHMCAHUSIMH, YePTEKAMHU, H300PAKECHUSIMU;

BBIIIOJIHATE TCOMCTPHYCCKUC ITIOCTPOCHU A,
OOBACHATH MCTOJBI MapaJlJICJIbHOI'0 1 HECHTPAJIBHOI'O MPOCKTHUPOBAHUS
CTPOUTH HpOCTCI\/JIIHI/Ie CCUCHUA TCOMETPHUUCCKUX TCII;

HCCIIEIOBaTh U ONMMCHIBATh MPOCTPAHCTBEHHBIE OOBEKTHI, AJI YETO MCIOJb30BaTh: CBOMCTBA INIOCKUX U MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢buryp, MeToibl BBIYMCIEHUS MX JUHEHHBIX 3JIEMEHTOB M YIVIOB (IJIOCKUX M JABYIPaHHBIX), (OpMyJbl JUIsl BBIYMCICHHS IUIOLIanen
MTOBEPXHOCTEN MPOCTPAHCTBEHHBIX GUTYP, (GOPMYIIbI AJIsl BEIUUCICHUSI 00bEMOB MHOTOTPAHHUKOB U TEJI BPAILICHUS;

MMpOBOAUTDL AOKA3aTCIbCTBA I'COMETPUUCCKUX TCOPEM; INPOBOJAUTE NMHNCbMCHHBIC U YCTHBIC JIOTUYUCCKHUC 000CHOBaHUS IIpu PpCIICHHUU 3a/la4 Ha
BBIYHMCJICHHUC U AO0KAa3aTCIILCTBO,

OOBSCHATH Ha MpPUMEpax CyTh I€OMETPHUUYECKHX METOJ0B OOOCHOBaHHUS pELIEHUS 3a/ady: METOJOM OT MPOTHBHOIO M METOJOM Iiepebopa
BapUaHTOB;

WCIOJIb30BaTh B OTHOIICHHH I€OMETPUYECKHUX (PUTYP TOTOBBIE KOMIBIOTEPHBIE MPOTPAMMBI ISl TIOCTPOSHUS, TPOBEACHUS SKCIIEPUMEHTOB U
HaONIO/IGHUH Ha TUIOCKOCTH W B TPOCTPAHCTBE; MCIOJIB30BaTh MPOTPAMMEI, IMO3BOJISIONINE MPOBOIUTH JKCIEPUMEHTHI M HAONIOJACHUS
JUHAMUYECKH (B JBUKEHUN).



TpeOoBaHusl K yPOBHIO NOATOTOBKH BHIIIYyCKHHKOB
B pe3ynbraTe u3yueHus MaTeMaTUKH Ha 0a30BOM YpOBHE YUEHHK JOKEH
3HATh M NOHMMATD:

- 3HAQYCHHE MATEMaTHMYECKOM HAyKM IJIs PEIIEHUs 3a1ad, BO3HMKAIOUIMX B TEOPUHM M IPAKTUKE; IIUPOTY U B TO XK€ BPEMs OIPAaHUYECHHOCTh
OPUMEHEHHsT MaTeMaTHYeCKUX  METOJOB K  aHajdu3y M  HCCIEJAOBAaHUIO TMPOLECCOB M  SABICHWA B  TpUpoAe U OOIIecTBe;
- 3HAUYEHHUE MPAKTUKU U BOIPOCOB, BO3HUKAIOIIMX B CAMOW MaTeMaTuKe Uil (OPMHUPOBAHUS U Pa3BUTHS MaTEMaTHYECKOW HAyKH; UCTOPUIO Pa3BUTHUS
IIOHSATHUSA qyucna, CO3JaHus MaTeMaTU4eCcKoro aHanusa, BO3HUKHOBEHUS u pa3BuTUA TE€OMETPUH;
- YHUBEpCAJIbHBII XapakTep 3aKOHOB JIOTUKM MaTEeMAaTUYECKUX PACCYKICHHUU, UX MPUMEHUMOCTh BO BCEX O0JACTSAX YETIOBEUYECKOH NEeSTEIHHOCTH,
- BEPOSTHOCTHBIM XapakTep pPa3IMYHbIX [IPOLECCOB OKPYKAIOLIEIO0 MUPA.



YYEBHO-TEMATHUYECKHAM IIJIAH KYPCA MATEMATHUKH

[Iporpamma paccuutana: B 10 kiacce Ha 170 yacos (5 yacoB B Henenw), B 11 kiacce Ha 170 1acoB (5 yacoB B Heel1o).

10 knacc
Ne
Pasznen KonnuecTBo yacos
/1
1. BxogHoe nmoBTopeHune 6
2. JlelicTBUTEIIbHBIC YHCIIA 11
3. Crenennas GyHKIUS 12
4. [oxa3zaTtenbHast QyHKIHS 12
5. Jlorapudmuueckas GyHKIUSA 15
6. BBenenue B ctepeoMeTpuio 3
7. [TapamienbHOCTE NPSAMBIX U IJIOCKOCTEN 19
8. [eprieHAUKYIAPHOCTH MPSAMBIX U TUIOCKOCTEH 20
9. Tpuronomerpudeckue GopmMyIbl 16
10. TpuronomeTpruyeckue ypaBHEHHUS 11
11. Tpuronomerpuueckue GyHKIUU 10
12. MHororpaHHUKU 14
13. BekTopsl B IpocTpaHCcTBE 6
14. Hrorosoe noBropenue Kypca maremMatuku 3a 10 xiacc 15
Hroro: | 170




11 kaacc

e Paznen KommuecTBo yacos
n/m

1. BxogHoe nmoBTopeHune 6

2. [TpousBogHas U €€ reOMeTPUUECKUNA CMBICT 16
3. [TpuMeHeHne TPOU3BOIHON K UCCIEIOBAHUIO (DYHKITHIA 18
4, Meroa koopArHAT B IPOCTPAHCTBE 15
5. [ununmp, KoHyc, map 18
6. Wuterpan 13
7. KomMmOunaropuka 11
8. DJIEMEHTBI TEOPUU BEPOSITHOCTEM 11
9. Crarucrtuka 8
10. OO6BeMBI TEN 24
11. HToroBoe NoBTOpeHNE Kypca MaTeMaTHKH, TOAroToBKa K EI'O. 30

Uroro: | 170




KAJIEHAAPHO-TEMATHYECKOE IVTAHUPOBAHME 110 AJIT'EBPE. 10 KJIACC (170 YACOB, 5 Y/HE1.)

Ne Tema Bun XapakTepucTHKA AeATeJbHOCTH YYaIUXCs [aTa npoBeaeHusn
n/n v
Ilian dakrt
BXOJHOE ITIOBTOPEHMUE (6 yacoB)
1. |YucnoBblie U OYKBEHHBIE BBIPAKEHUS. 3HaTh: YncnoBble ¥ OyKBEHHbIE BHIPAKEHUS. YTIPOIICHHE
- BbIpaxkeHU. YpaBHeHus. Cuctemsl ypaBHeHuil. HepaBeHcTBa.
2. |VIpoIIenHe BEIPAKEHHH. CHCTeMBI HEPABEHCTB. DJIeMEHTAPHbIE (DYHKIUH.
3. |YpaBHenus. CucremMbl ypaBHEHUH.
4. |HepaBencrtBa. CricTeMbl HEPAaBEHCTB.
5. |DnemenrtapHbie GyHKIUH.
6. |BxoaHO#i KOHTPOJb 3HAHUW
JEUCTBUTEJIBHBIE YHUCJIA (11 yacoB)
7. |Llensle n pauvoHaJIbHbIE YUCIA. 3HATh: T[IOHSATHE  pPAlMOHAJIBHOTO  4YHCJa, OECKOHEYHOU
- JECATUYHON MNEepUOIMYecKoil ApoOu; ompeaereHue KOpHA M-i
8. |HeiicTBUTENBHBIC YHCTA. CTENIEHH, €r0 CBOMCTBA; CBOMCTBA CTENEHHM C PAlMOHAILHBIM
MIOKa3aTeseM;
9. |beckoHeuHO yOBIBarOIIasi reOMETPUIECKast IPOTPECCHSI.
yMeTb: NPUBOAUTH MPHUMEPHI, ONPEAENATh MOHATHS, MOAOUpPATh
10. |beckoneuHo yObIBaroIasi reOMEeTpUYecKasi MPOrpeccHsl. |IPaKT. apryMeHTBH, opmymupoBath BBIBOJIBI, NpUBOJNTH
JI0Ka3aTeNbCcTBa,  pa3BEPHYTO  OOOCHOBBIBaTb  CY)KJICHUS;
pabota NPEJCTaBIATh OECKOHEUHYI0 MEepPUOANYECKYIO0 JApo0b B BHJE
= = OOBIKHOBEHHOW  JIpoOM;  HaxoIuTh  CyMMY  OECKOHEYHO
11. |Apudmernueckuii KOpeHb HATYPaJbHOM CTENIECHH. . .
yObIBaromeil ~ reoMeTpuyeckod  MPOrpeccud;  BBINOJIHATh
12. |ApudmeTnaeckuii KOpeHb HATYPATHHON CTEIICHH. NpeoOpa3oBaHus BBIPAKCHUH, COJNEPIKALIMX PAJUKAIbl, PerlaTh
IIPOCTEHIINE YpaBHEHHUs, COAEpXKAllUe KOPHU I-il CTENEHH;
13. |Crenenp ¢ parMOHAIBHBIM TTOKA3aTeJIeM. HAXOJUTh 3HAUYEHUS CTETNIEHU C PALIMOHAIBHBIM ITOKa3aTeeM.
14. |Crenenb ¢ 1eHCTBUTEIbHBIM ITOKA3aTENIEM. [IpakTukym
15. |Bbruucnenue cTeneHu U apupMeTudeckoro KOpHsi.
16. |[ToBTOpenue mo teme «JlefcTBUTENbHbIE YHCTIAY.




17.

Koumponvnasa paooma Ne 1 no meme
«/leticmeumenvnuvle uucnay.

CTEIIEHHAS ®YHKIUAA (12 yacoB)

18. |Crenennas ¢yHKIHs, €€ CBONCTBA U TpaduK. 3HATh: CBOWCTBa (YHKIMH; CXEMy HCCIAeAOBaHUA (OYHKIIVH;
— OlpeNieieHne CTETeHHOW (DYHKIUH; TOHSATHE HPPALUOHAIBHO
19. |Crenennas ¢yHKIHsA, €€ CBONCTBA U TpaduK. Hccnenosa ypaBHEHHUS;
HHC yMeTh: CTPOUTH Tpa(UKH CTENEHHBIX (PYHKIUH MpU pPa3InYHbIX
3HAYEHUSX MMOKA3aTes;
20. |B3auMHO oOpaTHbIC PYHKITUH. .
UCCIIeI0BaTh (PYHKIIMIO TI0 cXeMe (OMHUChIBAaTh CBOMCTBA (DYHKIINU,
21. [PaBHOCHIBbHDIC ypaBHEHHL. HAXOJMTh HAUOOJIBIINE U HAUMCHBIIINE 3HAYCHU);
pemaTh MpOoCTeHIe ypaBHEHHS M HEPABEHCTBA CTaHAAPTHBIMH
22. |PaBHOCHIIBHBIE HEPABEHCTBA. METOJaMHt; HM300pakaTh MHOXECTBO PCIICHHI HEPAaBEHCTB C
>3 1 OJIHOM IIEPEMEHHOM;
+ |VIPPALlIOHAIBHBIC YPABHCHH. MPUBOJUTL TPUMEPHI, OOOCHOBBIBaTh CYXKJCHHUSA, MOI0HpPATh
24. |UppanuoHaibHbIe ypaBHEHUSI. [IpakTukym apryMEHTEI, pOPMYIHPOBATL BHIBOAILT;
peliaTth  palMoHANbHBIE ypaBHEHUS, NpPUMEHAS (GOPMYIbI
25. |UppauuoHanbHble HEPAaBEHCTBA. COKPAIIEHHOTO YMHOKEHUS MPH UX YIIPOIICHHUH;
pemiaTh UppalMOHaNIbHbIE YpaBHEHHUS; COCTABIISATh
26. |(Pemienue uppaoHaIbHBIX YPaBHEHHN U HEPABEHCTB. MATEMATHIECKHE MOJICIH PeaIbHBIX CHTYALIUIA;
= JaBaTh OIIEHKY HH(popmanmu, pakTam, mpoiecca, ONpeaensiTh Ux
27. |Pemienue uppaioHaibHBIX YPaBHEHUI U HEPABEHCTB.
aKTYaJIbHOCTb.
28. |IloBTopenue mo teme «CreneHHass QyHKIHSY. [TpakTukym
29. (Konmponsnas pavoma Ne 2 no meme «Cmenennas
dyHry Uy,
MOKA3ATEJIbHAS ®YHKIUA (12 yacoB)
. |ITokazarenpHas KIIUs, €€ CBOWCTBA U TpaduK. HATh: ONpe/eIeHUE MOKa3aTeIbHOM KUK U e€ CBOMCTBA;
30. (IT , 3Ha ;
R— METO/BI PEIICHHs MTOKa3aTeIbHBIX YPAaBHCHUH W HEPAaBEHCTB U MX
31. |TTokazatenpHas QyHKIHS, €€ CBOHCTBA U TpadUK. CHCTEM:;
MeTh: ONPEIENATh 3HAUYCHUS MOKa3aTeIbHON KUK  TI0
32. |[Toka3aTenbHBIC YPaBHCHHUS. y p 21 bynxu
3HAYEHUIO €€ apryMeHTa MpH pPa3InYHbIX CIIOCO0ax 3aJaHus
33. |[Toka3aTenbHBIC YpaBHCHHUS. I[pakTukym |QYHKIAH;
CTPOUTH TpaduK MOKa3aTEIbHON (YHKIIHH,
34. |IlokazaTenbHble HEPABEHCTBA. IPOBOJUTH ONUCAHHUE CBOMCTB (DYHKITHHL
UCIONIb30BaTh TpaduK MOKa3aTeIbHON KA A PelIeHUs
35. |[Toka3aTenbHbIE HEPABEHCTBRA. [TpakTukym pad Pyn P

YpaBHEHUI U HEPABEHCTB Ipa)UueCKUM METOJIOM;




36.

[TokazarenbHble ypaBHEHUS! U HEPABEHCTBA.

penaTh IpoCTENIINe NOKA3aTeNIbHbIE YPABHEHUS U UX CUCTEMBI;
pemiath IOKa3aTelbHbIE YPaBHEHUS, NPUMEHSE KOMOHMHAIUIO

37. |Pemmenue cucTeM Moka3aTelbHbIX ypaBHECHUH. HCCII-€ HECKOJIBKUX a/ITOPUTMOB;
38, |PelICHIG CHOTEM NOKA3aTCIbHbIX HOPABCHCTE. pemarh MpoCTEeHIINe MOKa3aTeIbHbIE HEPABEHCTBA M X CUCTEMBI,
peliaTh I0Ka3aTelbHbIE HEPaBEHCTBA, NPUMEHSS KOMOMHAIMIO
39. |Pemenue nmokazaTrenbHBIX YPABHCHHI U HEPABEHCTB. HECKOJIBKUX AJITOPUTMOB;
CaMOCTOSITENILHO MCKaTh U OTOMPATh HEOOXOAUMYIO ISl peIleHUs
40. [IToBTopenue no teme «IlokazaTenpHas GyHKIIHSI. yueOHBIX 33124 HHPOPMAIIHIO;
IpEeABHIETh BO3MOXKHBIE IIOCIIECTBHS CBOUX JIEHCTBUM.
41. |Koumponwvnasa paboma Ne 3 no meme
«lloxazamenvnas gynkyusy.
JIOTAPUOMHUYECKAS ®YHKIMUSA (15 yacos)
42. (Jlorapudmsr. 3HATh: IOHATHE JiorapudmMa, OCHOBHOE Jiorapu(pMUIEcKoe
TOKIAECTBO U CBoiicTBa JorapupmoB; ¢GopMmyildy Iepexona;
43. |Jlorapu¢msr. [pakTHKyM |onpenencnne norapudmuaeckoii GpyHKIMH, €€ CBOICTBA; MOHSTHE
42, |Cpotictsa torapamos. JOrapu(pMHUECKOro YpaBHEHUS U HEPABEHCTBA; METO/DI PELLICHNs
JorapuPMHUUECKUX yYpaBHEHHIA; QITOPUTM pereHus
45. |Beruucnenue gorapugpmMos. JIOrapu(pMUYECKUX HEPABEHCTB;
yMeTh: YCTaHABJIMBATh CBSI3b MEXKIY CTEIEHBIO M JIOTapupMoM;
46. |/lecaTnuHbIE M HATYPAILHBIE JIOTAPU(PMBL. BBIUUCIIATh JIOTAapU(pM YHCIAa 10 OIpPENEeNeHUI0; IMPUMEHATh
CBOICTBa JI0rapu(moB;
A7 |lecATUHEIC 1 HATYPATILHEIE JOrapHMBL. TpaKt. BbIpa)XaTh JIaHHBIHN JlorapudM depe3 IeCITUYHBIN 1 HAaTYpaIbHbIH;
pabota NPUMEHATE  ONPEJIENIeHHe norapumuueckoit  QyHKIMHM, €€
CBOWCTBA B 3aBUCUMOCTH OT OCHOBAHUS;
48. |Jlorapudmuyeckas ¢pyHKIMs, €€ cBoiicTBa U rpaguk.  [MccnenoBa | ompemensaTh 3HadeHHe (QYHKIMHM 110 3HAYCHUIO apryMeHTa IpU
HUE pa3NnYHbIX crioco0ax 3afaHus QyHKINH;
pemaTh  mpocTteimue  JorapudMUYECKHe  ypaBHEHHS, UX
49. [IToctpoenue rpaduka gorapugmMuaecKkont GyHKINH. CHCTEMBL;
50, |TTorapugMiieokie ypasHerHA, TMPHMEHATD PA3THIHBIC METONbI LI PeLICHU norapupMUIECKUX
yYpaBHEHHIA; pemartb npocTenime JorapupMuUecKue
51. |Pemenue norapuMuuecKux ypaBHEHHIA. HEpaBCHCTBA.
52. |Pemenue norapuMuyeckux ypaBHEHHIH. [IpakTukym
53. |Jlorapu¢muueckrue HepaBeHCTBA.




54,

Pemenue norapudmuueckux HepaBEeHCTB.

[TpaxkTukym

55. |IToBTropenue no teme «Jlorapudmuyeckast QyHKIHS.
56. |Konmponvnas paboma Ne 4 no meme
«Jloeapugpmuueckas pynxyusny.
BBEJIEHUE B CTEPEOMETPHUIO (3 yaca)
57. |[Ipeamer crepeomeTpuu. AKCHOMBI CTEPEOMETPUH
58. [HekoTopble CIEACTBHS U3 aKCUOM
59. |Pemenue 3anau Ha npuMeHeHne akcuoM crepeomerpun |[IpakTruec
Y UX CIEACTBHI. MaTeMaTH4eCKUil TUKTAHT. Kas paboTa
HAPAJUIEJABHOCTD NPAMBIX U ITVIOCKOCTEMH (19 yacos)
60. ([TapannenbHble IPSIMBIE B IPOCTPAHCTBE DopMyIHpOBaTh ONpeIeICHNE NAapAIIEIbHBIX MIPSIMBIX B
Lo — T MPOCTPAHCTBE, (POPMYIUPOBATH U JOKA3BIBATH TEOPEMBI O
- [1HAPAVICIBHOCTE TIPAMOH 1 ILIOCKOCTH PAKTHKYM MapaJUICITLHBIX TPSIMBIX; O0BSICHATH, KAKHE BO3MOXKHBI CITydan
62. |Pemenne 3axau no teme «IlapaienbHOCTb IPAMOIA 1 B3aMMHOTI'O PACHOJIOKEHUS IPSIMOM U INTIOCKOCTH B IPOCTPAHCTBE,
IUIOCKOCTH 1 IIPUBOAUTH UWJITIOCTPUPYHOIIUC MPUMEPHI U3 Opr)KaIOIHeﬁ
63. |Pemenue 3a1a4 no teme «llapannensHocTs NpsMO U 00CTaHOBKH; (HOPMYINPOBATH ONMPEICICHHS IPSIMOM U INIOCKOCTH,
IIJIOCKOCTHY (GbopMyIHUpOBATh U AOKA3bIBATh YTBEPKACHUS O MAPAIIIEIBHOCTH
64. ([IpoBepounasi caMocTosITeNbHAsI paboTa Mo TeMe IIpakTukym NPsSIMOM M TUIOCKOCTH (CBOWCTBA U NIPU3HAK); pEIIATh 3a/1a41 Ha
«[TapannenbHOCTh NPSAMOM U MIIOCKOCTU» BBHIYHCIICHUE U JIOKA3aTeJIbCTBO, CBSI3aHHBIE CO B3aUMHBIM
[PACIIOJIOKEHUEM MIPSMBIX U MIIOCKOCTEHN
65. |CkpemmBaronuecs mpsiMplie OOBACHATDH, KaKH€ BO3MOXKHBI CIIy4al B3aUMHOT'O PACIIONIOKEHHS
TR v [IBYX MPSAMBIX B IPOCTPAHCTBE, U PUBOJAUTH UILTOCTPUPYIOLINE
. |Yrast HOTIPABJICHHBIMU CTOPOHAMH. YTOJI MEXK
JIBI € COHOTIpABIIC CTOpoHa OJ1 MEACLY puUMepsl; GOpPMYITHPOBATH ONPEIETICHIE CKPEIMBAOIINXCS
NPSIMBIMU .
P [PSIMBIX, U TEOPEMY O ITOCKOCTH, IPOXOIAIIEH Yepe3 OJIHY U3
67. |Pemrenue 3amad mo TeMe «B3anMHOE pacriooKeHHe o
CKPELIMBAIOMINXCS MPSAMBIX, U TEOPEMY O TIIOCKOCTH, TPOXOISIIEH
MPSIMBIX B MPOCTPAHCTBE. YTOJI MEXKIY IBYMS .
IpAMEIMID yepe3 OJIHY U3 CKPELIMBAIOIINXCS MPAMbBIX U MapajuieIbHON
0¥l MPSIMOIA; OOBACHATH KaKue JBa JIyda Ha3bIBAIOTCS
68. |Pemenue 3a1a4d o teme «llapannenbHOCTh MPSIMBIX U s p ’ JBa Iy 5
—— COHAIpPaBICHHBIMU, (OPMYITUPOBATH U noga%naan; TEOpEMY O
TJax HaIpaBJIE€HHBIMU CTOPOHAMU; OOBSICHATD, YT
69. (Konmponsnas paboma Ne 5 no meme «Axcuomol ¢ coHanpasie cTopo > O0BAC » 110

cmepeomempuu. Bzaumnoe PACnOJNIOHCEHUE NPAMDbLX,
I’lp}IMOIZ u niockocmuy

HA3bIBACTCA YIJTIOM MCXKIAY HNEPECCKAIOMUMUCA TIPAMBIMU U YTJIOM
MCIKAY CKPCIIMBAOIIUMHUCA NIPSIMBIMHA,; PCIIATh 3a/la4r HaA

BBIYHMCJICHHUEC U N0KAa3aTCIIbCTBO, CBA3aHHBIC CO B3aUMHbBIM




[PAcToJI0KEHUE IBYX MPSMBIX U YTJIOM MEXKIY HUMU

70. |ITapannenbHble TUIOCKOCTH DopMyIMPOBATh OIPEAEICHUE TaPAJLIEIbHBIX IIJIOCKOCTEM,
— — (bopMyIMpOBATh M JOKA3bIBATh YTBEPKACHUS O IPU3HAKE U
71. |CaoiicTBa napajuieNbHbIX INIOCKOCTEH . .
CBOMCTBAaX MapajlIeNIbHBIX MIIOCKOCTEN, UCII0JIb30BaTh ITH
YTBEPKACHUS IPU PELICHUU 3a/1a4
72. |Terpasnp
73. |Mapannenenumnen OOBsACHATD, Kakas (GUTrypa Ha3bIBACTCSA TETPA3IPOM U KaKast
[apajuleJIeNUIe oM, I0Ka3bIBaTh HA UEPTEKAX U MOJEISAX UX
74. |3anaun Ha IOCTPOEHUE CEYECHUN HIIEMEHTBHI, N300pakaTh 3TH (PUTYpHI HA PUCYHKAX,
= WLTIOCTPUPOBATh C MX TIOMOLIBIO pa3IMyYHbIE CIIyYyal B3aUMHOTO
75. [3agaun Ha OCTPOEHUE CEUEHUI [IpakTukym .
[PacIIONIOKEHUs PSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;
76. |3akperuieHue cBOICTB napaiesenumnena (opMyIMpPOBATh U AOKA3bIBATH YTBEPHKACHUS O CBOMCTBAX
=1k r Y napajiesienunea; 00bsCHATh, YTO Ha3bIBACTCS CEUCHHUE TETPadIpa
(] o
+ |ROHMPOTbRAZ pADOIMA A2 § 10 TheMme (mapasulenenumnena), pemarh 3a/1a4n Ha MOCTPOSHHUE CeUeHUI
«Ilapannenvrnocmu niockocmeriy
TeTpa’pa U napasuiejenueia Ha yuepTexe
78. |3auet o teme «llapanenbHOCTh NPSAMBIX U
mwnockocreil. Terpasdap. [Mapannenenumnen»
NEPHEHAUKYJSAPHOCTD NPAMBIX U IIVIOCKOCTEMU (20 yacoB)
79. |lleprienauKyNApHBIE MPSIMbIE B IPOCTPAHCTBE.
[TapannenpHble MpsiMble, TEPIIEHANKYISPHbBIE K
T0CKOCTH DopMyIMpOBaTh ONPENEICHUE IEPIIEHANKYIISIPHBIX IPSIMBIX B
= [pOCTpaHCTBE; (OPMYIUPOBATH U IOKA3bIBATH JIEMMY O
80. |IIpu3Hak mepHeHIUKYIIPHOCTH MPSIMON U TNIOCKOCTH .
MEePIEeHIUKYJIIPHOCTH JABYX MapaieIbHbIX MPSMBIX K TPEThel
81. |Teopema o mpsMO¥, MEPIICHAUKYISPHOHN K TUIOCKOCTH MpsIMOiL; HOPMYIUPOBATH OMPEICTICHUE MPSIMOI,
- [EPIIEHIUKYJIIPHON K INIOCKOCTH, Y IPUBOJIUTH
82. |Pemenue 3a1a4 Ha IEPIIEHANKYISIPHOCTD MIPSIMOH 1 Hpaktukym |- CTPUPYIOIIHE IPHMEPBI H3 OKPYKAIOIIEil 0GCTAHOBKIL,
IIJIOCKOCTH
53 p — (bopMyIHpOBaThH M JOKa3bIBaTh TEOPEMBI (IIPSIMYIO U OOpaTHYIO) O
. |Pemrenn 9 Ha TIEPIICHIUKYIIPHOCTD IPSIMOH 1
CLICHHC 33121 Ha TICPTICHANKYIAPHOCTL HPAMO CBSI3M MEXKIY NapaJuIEIbHOCTBIO NIPSMBIX M UX
IJI0CKOCTH. MaTreMaTH4eCKUi JUKTaHT .
[ePIEeHIUKYIIPHOCTHIO MPSAMOM U MIIOCKOCTH
84. [CamocTtositenpHas padoTa o Teme «Pemenne 3anad Ha |[IpakTnkym
NIEPIEHIUKYJIIPHOCTD MPSIMON U TJIOCKOCTH
85. |Paccrostrue oT TOUKH [0 MI0cKocTH. Teopema o Tpex OOBACHATD, UTO TAaKOE MEPIIEHAUKYIIAP U HAKIOHHAS K IJIOCKOCTH,
TICPTICHNKYTAPAX UTO HA3BIBAETCS MPOEKIUEH HAKJIOHHOM; YTO Ha3bIBAETCS
86. |Yron Mesxy IPAMOH 1 TIOCKOCTBIO PACCTOSHHUEM: OT TOYKH JIO INIOCKOCTH, MEXY MapaliebHbIMK
87. |Permenue 32124 Ha MPUMEHEHHE TEOPEMBI O TPEX [JI0CKOCTSIMU, MEKIY NapaJUIEIbHBIMU MIPSIMOU U TUIOCKOCTBIO,

MEPIEHUKYISIPAX

MEX1y CKPELIUBAIOLIUMUCS IPIMBIMHU; GOPMYITUPOBATH U




88.

Pemienue 3agad mo reme «Yroa Mexay OpsiMon u
IUIOCKOCTBIOY

TOKa3bIBaTh TEOPEMY O TPEX MEPIECHANKYISPaX U MPUMEHSTH €€
[PUMEHSITH €€ IPU pPellieHUH 3a7a4; OOBACHAThH YTO TaKOe

89. |[lonarre mpAMOYronbHOM NPOEKUUH (GUTyphI OpTOroHaIbHAs IPOEKIUs TOUKH ((PUTyphI) HA IIOCKOCTD, U
TOKa3bIBaTh, YTO MPOCKIIMEH MPSMON Ha IIOCKOCTH,
90. |[ToBTOpEHUE TEOPUU U PEUICHUE 3a/1a4 110 TeME [IpakTukym . .
MEPICHANKYISIPHYIO K 3TOH MPSIMOU, SIBIISICTCS IPSIMAst;
«Teopema o Tpex NepIeHIUKYIApax. Yol MEeXIy .
o 0O0BSICHATD, YTO HA3bIBACTCS YTIIOM MEXKIY IPSAMOM U TNIOCKOCTHIO
MPSIMOI M TUIOCKOCTBIO .
1 KaKUM CBOHCTBOM OH 00JIaJaeT; OOBICHSATH, YTO TAKOE
[ICHTpaJIbHAS MPOCKIIUS TOUYKH ((UTYpBI) HA IIIOCKOCTh
91. |AByrpaHHblii yroua OOBsICHATD, Kakasi GUTypa Ha3bIBACTCS ABYTPAHHBIM YTJIOM U KaK
97 T ~ OH U3MEPSETCS; TOKA3bIBaTh, YTO BCE JIMHEHHBIC YTIIbI
: W3HAK NEPIEHINKYIIPHOCTH JABYX IJIOCKOCTEH
PUSHAK TICPIICHMKYIAPHOCTH ABYX HIOCKOCTE IIBYTpaHHOTO yIJIa paBHBI APYT APYTY; OOBSICHATH, YTO TAKOE YOI
93. |[IpsamoyronbHblil napamienenumnes MEXKTy IEPECEKAIOIIUMUCS TIOCKOCTSIMH U B KaKUX MpeJesiax OH
M3MepsieTcs; POPMYJIMPOBATh ONPECIICHHE B3aUMHO
94. |Peruenue 3a1a4 Ha IPUMCHEHHUE CBOUCTB IIpakTikym MEepIeHIUKYISAPHBIX TUIOCKOCTEN, (OPMYIUPOBATh U JOKA3bIBATh
NPAMOYTOILHOTO Napajuiesnenumnena. MaremaTnieckui TEOpeMy O TIPU3HAKE MEPICHUKYIIIPHOCTH JBYX IIOCKOCTEH;
AUKTaHT 0OBACHATD, KAKOH MapajlleNenuIIe]] Ha3bIBAETCS IPIMOYTOJIbHBIM,
95. |[TepneHKyIAPHOCTE MPAMBIX U IIIOCKOCTEH (OopMyIHpPOBATh U IOKA3BIBATH YTBEPKIECHHUS O €r0 CBOWCTBAX;
96. |Permentie 3aat o Teme «lICPHCHANKYIAPHOCTS pemarh 33241 Ha BEIYMCIICHUE U JJOKA3aTEIbCTBO C
MPSMBIX H TIIOCKOCTEI MCII0JIb30BAHUEM TEOPEM O MEPIICHIUKYIISIPHOCTH MPSAMbBIX U
97. |Konmponsnas pacoma Ne 7 no meme TUIOCKOCTEH, a TaKkXKe 33/1a4i Ha IOCTPOSHHE CEYCHUH
«llepnenouxynsipnocms npAMbIX U NIOCKOCEL) IIPAMOYT'OJIEHOT'O IIapa/UICJICTINIIENA Ha 9CPTEKE.
98. |3auer o Teme «llepneHAMKYIAPHOCTE IPAMBIX H lcrionp30BaTh KOMIBIOTEPHBIE MIPOTPAMMBI TIPH H3YUEHHU
TUTOCKOCTEI»
BOIIPOCOB, CBA3aHHBIX CO B3AMMHBIM PACIIOIOKECHUEM MIPSMBIX U
[JIOCKOCTEH B IPOCTPAHCTBE
TPUT'OHOMETPHYECKHUE ®OPMYJIbI (16 yacos)
99. |Pammannas mepa yria. 3HATh: MOHATHS CHHYCa, KOCHHYCa, TAHTCHCA, KOTAHT€HCa
MIPOM3BOJILHOTO YTJIa; paAMaHHONW MEPHI yIIIa; KaK OMpPeAesITh
100. | [ToBopoT TOHKH BOKPYT Hauajia KOOpIUHAT, 3HAKU CHHYCA, KOCHHYCA W TAHT'€HCA ITPOCTOTO apryMeHTa TI0
YETBEPTSIM; OCHOBHBIC TPUTOHOMETPUIECKUE TOXK/IECTBA;
101. |3Haku cuHYyca, KOCHHYCa U TaHTEHCA.
JI0Ka3aTeIbCTBO OCHOBHBIX TPUTOHOMETPHYECKHUX TOXK/IECTB;
102. |3aBUCUMOCTh MEXTY CHHYCOM, KOCHHYCOM U MPaKT. (opmybl cHHYCa, KOCHHYCA CyMMBI H Pa3HOCTH JBYX YIJIOB;
TAaHT€HCOM OJIHOT'O M TOTO ke yriia. MaremaTudecKun (hopmyibl IBOHHOTO yriia; BHIBOI (hOPMyYIT IPUBEACHHS;
pabota yMeTh: BhIpaXKaTh paJlaHHYIO0 MEpY yIJia B rpaaycax U Ha000poT;

ITUKTAHT




103.

Tpuronomerpuyeckue TOX/1eCTBA

BBIYUCJIATE CHHYC, KOCUHYC, TAHTCHC 1 KOTAHI'CHC YTJIa,
HCIOJIb3Ys YUCIIOBYIO OKPYKHOCTB OIIPCACIIATH CUHYC, KOCUHYC,

104. | Curyc, KOCHHYC M TAHTEHC YTJIOB O H -0 UCCICIOBAH | 1agreHe, KOTAHTEHC TIPOU3BONILHOTO YIIIA; ONPEAEIIATh 3HAKH
He CHHYCa, KOCHHYCa, TAHT€HCA, KOTAHTE€HCA 110 YeTBEPTSIM;
BBINOJIHATH PE0Opa30BaHUE IPOCTHIX TPUTOHOMETPUUECKUX
105. [Dopmytbl ciokeHus > IPEObP P p P
BBIP)KEHUI; YIPOIIATh BHIPAKECHHUS C IPUMEHEHUEM
106. |®opmybI crnoxenus TPUTOHOMETPHUUECKUX (POPMYIT; OOBACHATH U3YUYEHHBIE
MIOJIOKEHHS Ha CAMOCTOATEIBHO MOA0OPAaHHBIX KOHKPETHBIX
107. |Cunyc, KOCHHYC ¥ TaHTEHC JIBOMHOTO yria npuMepax;
paboTaTh ¢ yueOHUKOM, OTOUPATH U CTPYKTYpUPOBATh MaTepHal;
108. |Cunyc, kocuHyc 1 TAHICHC NIOJIOBUHHOTO YIIa. HpakTHKYM |02 opaThes SHITMKTONE e, CIIPABOYHOH THTEPATYPOI;
MatemaTHYeCKUA IMKTaHT IPEBUIETh BO3MOXKHBIE IOCIIEICTBHS CBOMX JACHCTBHM.
109. |@opmyiel TpUBEICHUS
110. |®opmyibl mpuBeaCHUS
111. |Cymma u pa3zHocTh cuHycoB. CyMMa U pa3HOCTb
KOCHHYCOB
112. |Cymma u pa3zHocTh cuHYycOB. CyMMa U pa3HOCTb [IpakTukym
KOCHHYCOB
113. |Pemenne 3aga4d no Teme « T puroHoMeTpuyecKue
¢dopmynby. [loaroroBka Kk KOHTPOIBHOM paboTe
114. |Konmponvnan paboma Ne 8 no meme
«Tpueconomempuueckue opmyivl»
TPUT'OHOMETPUUYECKUE YPABHEHMUSI (11 yacoB)
115. [VpaBHenue COS X = a 3HATh: ONpEIETICHNE aPKKOCHHYCA, ApKCUHYCA, apKTaHTeHCca U
_ (bopMyIIbI TSl pelieHHs TPOCTEHIINX TPUTOHOMETPUUIECKUX
116. |VpaBHenue Sin X = a s -
YpaBHEHHIA; METObI PEIICHUS] TPUTOHOMETPHUYECKUX YPAaBHEHHIA;
MeTh: pelIaTh NPOCTeHIINe TPUTOHOMETPHUECKUE YPaBHEHUS
117.|YpaBHenue tg X = a y P P P P M )
o hopMysam; pemaTh KBaJIpaTHbIe ypaBHEHUSI OTHOCHUTEINBHO Sin,
118. |Pemienne TpUrOHOMETPUYECKHUX ypaBHEHUI cos, tg u ctg;
ONpEAENATh OJHOPOIHBIE YPABHEHHS IEPBOM U BTOPOM CTETIEHU U
119. | Pewrerne TpUroHOMETpPHYECKHIX YPaBHECHUH peuars X 10 AITOPUTMY, CBOJS K KBaJAPAaTHOMY; IIPUMEHSATh
— METO/1 BBEJICHUSI HOBOM MEPEMEHHON, METOJI Pa3JIOKEHHS Ha
120. |Pemrenre TpUrOHOMETPHYECKUX YpaBHEHUH ..
MHOXHTEJH MIPU PELICHUN TPUTOHOMETPUUYECKUX YpaBHEHHIA;
121. | Permenne TpHroHOMETPHHEECKHX ypaBHEHHIT apryMEHTHPOBaHO OTBEYATh HA IIOCTABICHHBIE BOIIPOCHI;




122. |Pemienne TpUroHOMETPUUECKUX YPaBHEHUH. [IpakTuKyM |OCMBICIMBATh OMIMOKH U YCTPAHAITh MX; CAMOCTOSITENIbHO UCKATh U
CamocrosrenbHas pabora 0TOMpaTh HEOOXOAMMYIO JUISI pelICHHsI YUeOHBIX 3a71a4
123. [[Tpumepsl pemeHus MPOCTEHIITMX TPUTOHOMETPHUIECKUX MH(pOPMALHIO.
HEPaBEHCTB
124. |IIpumepsl penieHus NpoCcTEHIINX TPUTOHOMETPUYECKIX
HEPaBEHCTB
125. |Konmponwvnas paboma Ne 9 no meme «Pewenue
MPULOHOMEMPUYECKUX YDABHEHUIL)
TPUT'OHOMETPUYECHUE ®YHKIIUU (10 yacoB)
126. [O6macTh onpeenieHuss © MHOXKECTBO 3HAYCHU .
TPHTOHOMETPHUECKIX (hYHKIIHIA 3HATDH: OIIPEJICIICHHE panHaHg, (dbopMyIibl IepeBoia TpaayCHOM
= MEpHI yIiia B PaJUaHHyI0 1 00paTHO; ONpeAeTIeHHs CHHYCa
127.|O6nacth onpeneneHus: © MHOKECTBO 3HAUCHHIA [IpakTukym PBI YT pal yro P » OHpeAL yed,
N KOCHHYCa, TAHT€HCAa U KOTAHT€HCa YKCIa; OCHOBHBIE (POPMYIIBI
TPUTOHOMETPUYECKHUX (QYHKITUI .
TPUTOHOMETPHH;, CBOHCTBA M IPA(GHUKU TPUTOHOMETPUICCKIX
128. |YeTHOCTH, HEYETHOCTH, IEPHUOTUTHOCTH . N
M (byHKIMI; TOHATHE OOPATHBIX TPUTOHOMETPUUYECKUX (PYHKIIUIA;
TPUTOHOMETPUYECKHUX (QYHKITUI . .
129 [Cron v CIIOCOOBI PEIICHUS MPOCTEUIITNX TPUTOHOMETPHUECKUX YPABHCHHIMA
.|CBoiictB KIUH Y = X u ee rpaduk
offcTBa PyHKIIMM Y ee rpag 1 HEPaBEHCTB.
130. |CBoiicTsa GyHKIH Y = COS X H ee rpaduk TIpaxrikym [YMETb: BEIMUCIAT 3HAUCHHS TPUTOHOMETPHHIECKUX GyHKIUH;
peoOpa3oBEIBATh TPUTOHOMETPUICCKHIE BRIPAKEHUS, UCIIONB3YS
131. |CaoiicTBa ynkIMu Y = Sin X u ee rpaguk TPUTOHOMETpHUYECKHE (DOPMYIIbI; CTPOUTH TPaPUKu
137 [Caon - T TPUTOHOMETPUYCCKHUX (DYHKIIMH M HA HUX UILTIOCTPUPOBATH
- |CBoiicTBa dyHKIIM Y = SIN X 1 ee rpaduk PAKTHKYM | :poiicTBa QYHKIMIA; IPUMEHSTH FeOMETPHUECKHE TTPe0bpa3OBaAHHS
133. | CroficTsa dyHKIH Y = {g X 1 e¢ rpaduK [IPY IOCTPOCHUH IPaHUKOB; periaTh MPOCTEHIIIHE
TPUTOHOMETPHYECKHE YPAaBHEHUSI U HEPABEHCTBA, a TAKKe
134.|O06patHble TpUTOHOMETpUYECKHe (PYHKINN HECJIOKHBIC YPAaBHEHUS, CBOJAIIMECS K IPOCTEUIINM C TOMOLIBIO
TPUTOHOMETPHUECKUX HOpMYIL.
135. |Koumponvuasn paboma Ne 10 no meme
«Tpuconomempuueckue ynxyuuy
MHOI'OT'PAHHUKHMH (14 yacoB)
136. |[TonsTHE MHOTOTpaHHUKA OOBACHATD, Kakasi PUrypa Ha3pIBACTCS MHOTOTPAHHUKOM U KaK
HA3BIBAIOTCS €0 3JIEMEHTHI, KAKO MHOTOTPAHHHUK HA3bIBACTCS
137. |TIIpuzma. ITiromia e MOBEPXHOCTH TPU3MBI
BEITYKJTBIM, TPUBOIUTH IPUMEPHI MHOTOTPAHHUKOB; OOBSICHSTH,
138. |Pewenne 3ana4 Ha BBIMHCIEHNE ILIOMAAM TOBEPXHOCTH KaKoli MHOTOTPaHHHK Ha3bIBACTCS MPU3MOM U KaK Ha3bIBAIOTCS €€
TIPU3MBI DIIEMEHTHI, KaKas prU3Ma Ha3bIBAETCs MPSIMOM, HAKIIOHHOH,
139. |Pemenue 3a1a49 Ha BRIYMCIICHUE TUIOIIATN TIOBEPXHOCTH [PABUIIBHOM, U300paKaTh MPU3MbI HA PUCYHKE; OOBACHATD, YTO

IIPHU3MBbI

Ha3bIBACTCS IIOMIAAbIO ITOIHOM (6OKOBOﬁ) MOBCPXHOCTHU ITPU3MbIL




140. [CamocrosTenpHas paboTa o Teme «Haxoxnenue [IpakTuKyM [ JOKa3bIBaTh TEOPEMY O TUIOIIAAN OOKOBOI MOBEPXHOCTH MIPSIMOM
TUIOIIAIA TTIOBEPXHOCTHU TIPU3MBD» MPU3MBI; peIlaTh 3aJa4l Ha BRIYMCIICHHUE U 10Ka3aTeIbCTBO,
CBSI3aHHBIE C IPU3MOI
141. [[Tupamuga
142. ([TpaBunbpHas mupamMuIa
143. |Pemenue 3anau no teme «llupamuga» OOBSACHATH, KAKOM MHOTOTPAaHHUK HAa3bIBAETCS MMUPAMUION KuaK
HA3BIBAIOTCS €€ 3JIEMEHTBI, UTO Ha3bIBAETCS IUIOMIA/IBIO MTOJHOM
144. |Pewenue 3anau no teme «llupamugar» (O0KOBOI1) MOBEPXHOCTH MUPAMHIBL; OOBSACHSTD, KaKasi MUpaMHIa
HA3bIBACTCSI IPABUJIBLHOM, 10Ka3bIBATh YTBEPKIECHNUE O CBOMCTBAX
145. |CamocrosTenbHas padota 1o teme «lIupammnar [IpakTukym .
ee OOKOBBIX pebep u OOKOBBIX I'paHEil U TeopeMy O IUIOIIAIU
146. | Y ceuennas nupamuaa. [Lnomanp MOBEpXHOCTH OOKOBOM OBEPXHOCTHU NPABUIBHON IMPAMHUIBD OOBACHATH, KAKOH
YCEUEHHOI MTHPAMUIBI MHOTOIPAaHHUK Ha3bIBACTCSl YCEUEHHON MUPAMHION U KaK
147. |Cummerpus B mpoctpanctse. [IOHATHE IPABHILHOIO HA3BIBAIOTCS €€ 3JIEMEHTHI, JI0Ka3bIBaTh TEOPEMY O IIOIIATH
MHOTIOIpaHHMKA. DJIE€MEHTbl CUMMETPUH IIPAaBUIIBHBIX OOKOBOI1 MOBEPXHOCTH YCEUEHHOM MUpaMU/Ibl; pelaTh 3a1a4d Ha
MHOTOTPaHHUKOB BBIUKCIICHHUE U JOKA3aTEeJIbCTBO, CBSI3aHHBIE C TUpaMUaMu, a
148. |Konmponvnasa paboma Ne 11 no meme TaKXKe 3a1a4M Ha IOCTPOCHUE CEYEHUN MUPaMUJl HA YEPTEXKE
«Mnozoepannuxu»
149. [3auer o reme «MHuororpanHuku. [1nomaae
ITOBEPXHOCTEN»
BEKTOPBI B ITPOCTPAHCTBE (6 yacoB)
150. |ITonsiTe BeKTOpOB. PaBeHCTBO BEKTOPOB
DopMynHpOBaTh ONPENEIEHUE BEKTOPA, €ro JUIMHBI,
151. |Cnoxenue u BerunTaHue BeKTopoB. Cymma HeckobKuX |[IpakTHKyM [KOJUTMHEAPHBIX M PABHBIX BEKTOPOB, TPUBOIUTH PUMEPHI
BEKTOPOB (DU3HYECKUX BEKTOPHBIX BEJIMYUH.
152. |YMHOXeHHe BEKTOpa Ha YUCIIO0 OOBACHATD, KaK BBOJSATCS ACUCTBUS CIOKEHUS BEKTOPOB U
VMHOKEHUS BEKTOpa Ha YKCII0, KAKMMH CBOMCTBAMU OHU
153. |Kommnanapusie Bektopa. [IpaBuno napamnenenunena |I[Ipaktukym
00J1a/1a10T, YTO TaKOE€ MPaBHJIO TPEYTOJbHUKA, TPABUIIO
154. [Pa3znoxeHue BeKTOpa Mo TpeM HEKOMITJIaHAPHBIM [HapajuiejiorpaMma 1 IpaBuiIo MHOTOYTOJIbHUKA CIIOKCHUA
BEKTOPaM BEKTOPOB; PEIIaTh 33a41, CBI3aHHBIE C JEHCTBUSIMU HAJl
155. |3ader o Teme «BeKTOpHI B MPOCTPAHCTBEY BCKTOPaMHU.
INOBTOPEHMUE. PEHHIEHUE 3AJIAY (15 yacoB)
156. |Pemenne uppanroHaIbHBIX W TTOKA3aTETbHBIX




YpaBHEHHUI U HEPABEHCTB

157.

Pemenne uppannoHalIbHBIX U TTOKA3aTEIbHBIX
YpaBHEHUI U HEPABEHCTB

[IpakTukym

158.

Pemrenue nppanroHanbHbIX U MOKa3aTEIbHBIX
ypaBHEHUI U HEPAaBEHCTB. MaTeMaTUUECKUA TUKTAHT.

159.

Pemenue norapudmMuueckux ypaBHEeHHI U HEPABEHCTB

160.

Pemenue norapupMudeckux ypaBHEHHI U HEPABEHCTB

161.

Pemenne TpUroHOMETpUYECKUX YPAaBHEHUM.
Tpuronomerpuueckue GopmyJibl.

IIpaxkTukym

162.

PemeHne TpUroHOMETpUYECKUX YPAaBHEHUM.
Tpuronomerpuueckue GoOpMyJibl.

163.

Pemenne TpuroHOMETpUYECKUX YPAaBHEHHM.
Tpuronomerpuyeckue Gpopmyssl. MaremaTudeckuit
JIMKTAHT

164.

[TapayienpHOCTH IPSIMBIX U IIOCKOCTEN

[IpaxTukym

165.

Teopema o Tpex nepneHAuKyIsIpax. Yroia MexIy
IIPSIMOM M TNIOCKOCTBIO

166.

MHororpanHuku

167.

MHororpanHuku

[IpakTukym

168.

BekTops!l B IpocTpaHCcTBE

169.

Hmozosan konmponvnas paboma no mamemamuxe 3a
kypc 10 knacca

170.

3aKkIrouUTeIbHBIA ypOK-0ecea Mo Kypcy MaTeMaTHKH
10 xmmacca




KAJIEHI[APHO-TEMATI/I‘IECKI/Iﬁ IIVIAH
nmo MATEMATMKE B 11 knacce (170 YACOB, 5 Y/HE]L,)

Ne Tema Bun Y] XapaKkTepuCcTHKA AeATEJIbHOCTH y4YaluXxcs Hdara
miaH | gpakr
BXOJHOE NIOBTOPEHMUE (6 uacos)
1-5 | IloBTOpenue matepuaina 3a kypce 10 kimacca
6. | Bxoonas konmponvuas paboma MPAKTUKYM
MMPOU3BOJIHASI U EE TEOMETPUYECKHUM CMBIC.I (16 4acos)
7. | [IpousBonHas. 3HATh: NOHATHE NPOU3BOAHON (DYHKIIMU, T€OMETPHUUCCKHIA
CMBICII IPOU3BOIHOM.
YMeTh: HAXOUTh MPOU3BOAHBIE (DYHKINH
[TponzBoaHas.
[Tpon3BosHas cTeneHHON QyHKIUH. Hccnen. 3naTh: OpMYJIBI IPOM3BOHON cTeneHHOM BpyHKIHH (XP) =pxP
pabora L u ((xx + b)P)’ =px(xx + b)P?L
YMeTh: UCNob30BaTh (POPMYIIBI IPU HAXOKACHUH
10. | Tponssoanas cTenen ol byHKIHH IIPOM3BOAHOM; HAXOIUTh 3HAUEHUE MPOU3BOIHON (DYHKIMH B
TOUKE.
11. 3HaTh: npasuia qupGepeHInpPOBaHUS CYMMBI, TPOU3BEICHUS
M YaCTHOTO 2-X ()yHKIMH, BBIHECEHHSI IOCTOSHHOT'O MHOKUTES
[IpaBuna quddepennunpoBanus. N
3a 3HaK IIPOU3BOTHOMN
YMeThb: NpUMeHsTh NpaBuiia 1updepeHIMpOBaHUS
12. | IIpaBuna nuddepeHmpoBanus. MaTemMaTndeckuid IIpakTukym

JUKTAaHT




13.

[IpaBuna nuddepenupoBanus

14. | IIpou3BoaHbBIE HEKOTOPBIX JIEMEHTAPHBIX (PYHKIUH 3HaTh: Ta0IUIly TPOU3BOJHBIX HEKOTOPBIX AJIEMEHTAPHBIX
byHKIUN
15. | IIpou3BoIHbIC HEKOTOPBIX DICMCHTAPHBIX (PYHKIHM YMeTh: UCTIONB30BaTh ()OPMYIIBI IPH BHITIOJIHEHUN
YIpaXHECHUM
16. | [Ipou3BoaHBIE HEKOTOPHIX JIEMEHTAPHBIX (PYHKITUIA. [TpakTukym
CamocTosTenbHas pabora
17. | 'eomeTpuuecKkuii CMbICI TPOU3BOIHON 3HAaTB: T€OMETPUUECKUI CMBICI IIPOU3BOJHOM, YpaBHEHNE
KacaTebHOM
18. | I'eoMeTpudeCKmii CMBICI IIPOU3BOHOI YMeTh: 3aniCHIBaTh ypaBHEHUE KacaTebHOM K rpaduky
bynkuu f(x) B TOUke Xo
19. | 'eomerpuueckuii cMbica npou3BoAHOM. [IpoBepounas IIpakTukym
pabora
Pemenue 3aganuii no teme «lIpousBoaHas u ee
20. | reomeTrpuyeckuit cMbIC». [1oAroTOBKa K KOHTPOJIBHOM
pabore
21 Koumponvnas paboma Ne 1 no meme «llpoussoonas u ee
" | eeomempuuecKkull CMbLCILY
29 [ToaroroBka k EI'D no teme «lIponsBonHas u ee
" | TEOMETPHYECKUI CMBICTT»
IMPUMEHEHMUE IMTPOU3BOJHOU K HCCJIEJOBAHUIO ®YHKIMUH (18 yacos)
3HaTh: omnpeneneHre Bo3pacratouiei (yoriBaroei) pyHKIuy,
IIPOMEXKYTKA MOHOTOHHOCTH
23. | Bo3pacranue u yosiBaHue QyHKIUU HCCIIeNI. P yr
Ymers: 1o rpaduKky pyHKINHU BISABISATH TPOMEXKYTKH
BO3pAcTaHusl, yObIBaHUS; HAXOUTh HHTEPBAIbl MOHOTOHHOCTH
byHKIUN
24. | Bo3pacranue u yobiBaHuE QYHKIUU
25. | Bo3pacranue u yosiBanue pynkuuu. CamocrostensHas | [Ipaktukym

pabora




26.

OKcTpeMyMbl PYHKIIUU

3HaTh: OIpeACICHUEC TOYCK MAKCUMyMa U MUHUMYMaA,
CTallMOHAPHBIX, KPUTHYCCKHUX TOYCK, HCO6XOILI/IMI)IG n

27. | DKCTpEMyMBI KLU
PEMYMBI QyHKIL JIOCTaTOYHBIE YCIIOBHSI SKCTpEMyMa
28. | DKCTpEeMyMBbI kuuu. CaMmocTosTenbHas pabora [TpakTuk
peMyMBl yHKL p P M | Vmerh: npuMeHsTh HEOOXOMUMBIC U JOCTATOUHBIC YCIOBHUS
AKCTpEeMyMa JUTsl HAXOXKICHUS TOYCK IKCTpeMyMa (yHKITHH
29. | IIpumeHeHre TPOU3BOJHON K MOCTPOCHUIO TPaPUKOB 3HaTh: Kak Hccaea0BaTh (YHKIUIO C TOMOIIBIO POU3BOIHOM
byHKIMI .
YMetb: cTpouTh rpaduk GyHKIUU C TOMOIIBIO IIPOU3BOTHON
30. | IIlpumeHeHHE TPOU3BOIHOMN K MIOCTPOCHUIO TpadUKOB
byHKIMHA
31. | [IpumeneHue MPOU3BOJHON K MMOCTPOCHUIO TPAPUKOB [TpakTuKym
¢bynkuuii. Tect
32. | Haubonbiiee u HauMeHbllIee 3HAYCHUS (PYHKIIUN 3HATB: ATOPUTM HAXOXKICHUS
33. | Haubonpiiee u HanMeHbIIee 3HaYCHUS PYHKIIUU YMeTh: HaX0IUTh HaHOOJIbIIICe, HAMMEHbBIIICE 3HAYCHUE
byHKIMH
34. | HaubGonpuiee 1 HanMeHbIIee 3Ha9eHUs pyHKImH. Tect IIpakTukym
35. | HaubGonbiiee u HaMeHbllIee 3HAYCHUST (DYHKIIUU.
CamocTosTenbHas pabora
36. | Beimykitocts rpaduka GyHKIINN, TOUYKH TIepernoa 3HATh: NOHATHE BHITYKIIOCTH Ipaduka GyHKIUH, TOUKU
neperuoa.
YMeTh: IPUMEHSATH 3TH MOHSATHUS P MMOCTPOCHUH Tpaduka U
UCCJIEIOBAHNHN (QYHKIIMU
37. | Pemenne 3amau o Teme «lIpuMeHeHne mpon3BOIHON K
uccienoBanuio GyHkmi». [loaroToBka kK KOHTPOIBHOM
pabote
38. | Konmponvuas paboma Ne 2 no meme «llpumenenue
APOU3BOO0HOU K UCCIE008AHUIO DYHKYULLY
39 [Moaroroska k EI'D no teme «IIpumenenune
" | IPOM3BOIHOM K UCCIICIOBAHUIO (DYHKIIHI)
40. | [MoarotoBka k EI'D no teme «I[Ipumenenue




IPOM3BOIHOM K UCCIICAOBAHHUIO (DYHKITUI

METOA KOOPJAUHAT B ITPOCTPAHCTBE (15 4acoB)

41. | IIpsmoyroJyibHasi CUCTEMa KOOPJMHAT B IPOCTPAHCTBE 3HaTh: MOHATUE PaJHyC-BEKTOPA POU3BOIBHON TOUKN
HPOCTPAHCTBA; (GOPMYIIBI ISl HAXOXKICHHS KOOPIHHAT
42. | KoopnuHaThel BEeKTOpa
BEKTOpA IO KOOPJIMHATaM TOYEK KOHI[A U Hayasla BEKTOpa.
43. | Koopnunats! Bektopa. [IpoBepounas pabora [IpakTuxym
YMeTh: pemaTth 3a/1a4u 1o TeEMe
44 CBs13b MeX 1y KOOpIMHATAMH BEKTOPOB M KOOPIMHATAMHU
" | Touek 3HATh: NOHATUE KOOPAMHAT BEKTOPA B JAHHOU CHCTEME
N KOOpJHMHAT; (POPMYITY pa3IoKeHHsI BEKTOpa 10 KOOPAMHATHBIM
45. | IIpocreiimue 3a1a4l B KOOPAXHATAX .
BEKTOpaM 1, j, K ; mpaBmIia crioxeHus,
[Tpocreiimue 3agaun B KoopauHaTax. MaremMaTudeckuit
46. MKTAHT ITpakTHKyM | Bprunranus u YMHOXXEHHSA BEKTOPA HA YHCII0; ITIOHATHS PaBHbBIX,
- KOJUIMHEAPHBIX U KOMIUIAHAPHBIX BEKTOPOB; (OPMYIIBI 115t
Konmponvnas paboma Ne 3 «llpocmetiwue 3a0auu 6 p P poB; dopay
47. HAaXO0XJICHNSI KOOPANHAT BEKTOpa MO KOOPAWHATAM TOYEK KOHLA U
KOOPOUHAMAX»
v C Hayasjia BEKTOpa, KOOPANHAT CEPEANHBI OTPE3Ka, BEIYHUCICHHS
roj Mexay Bekropamu. CKalsipHOE IPOU3BEACHNE
48. Ay p p p A JJIMHBI BEKTOpPA IO €ro
BEKTOPOB
49 VYron mexay BekTopamu. CKaIpHOE MPOU3BEACHUE n KOOpAHHATaM, paCCTOAHMA MEXKIY NBYMs TOIKaMH.
: . PaKTUKYM
BEKTOpPOB. MaTeMaTHYeCKUl TUKTaHT VMeTb: PelliaTh 3a/Ia4H [0 TeMe
50. | Beruncnenue yrioB Mexy NPSMBIMU U TUIOCKOCTSIMU
3HaTh: NOHATHE yIIIa MKy BEKTOpaMH; (OPMYJIBI JUIS
51 Pemrenne 3ana4 no teme «CkamsipHOE IIPOU3BEICHIE IpakTukym | HAXOKICHNS yIia MEXKY BEKTOPAMHU MO MX KOOP/MHATAM.
BEeKTOpoB». CamocrosTenbHas padoTa
50 JBrxkenus. LleHTpanbHas, 3epKajbHAs U OCEBas YMETh: pemath 3a71a4H IO TeMe
cummerpun. IlapannenbHeIi mepeHoc. 3HaTh: MOHATHE CKAJISIPHOTO MPOU3BEIECHUS BEKTOPOB; JIBE
53. | Pemenue 3a1a4 mo TeMe «JIBIKEHI» (bOopMyIIBI U HAXOXKCHHUS CKAIIPHOTO POU3BEICHHS BEKTOPOB;
OCHOBHbIE CBOWMCTBA CKAIISIPHOTO ITPOU3BEICHUS BEKTOPOB.
54 Koumponvnas paboma Ne 4 no meme « Ckansiprnoe
" | npoussedenue 6exkmopos 6 npocmpancmee. Jeusicenusy YMeTs: penats 3a/1audl 1o TeMe
55. | B3auem no meme «Memoo koopournam 6 npocmpancmeey
HUJINHAP, KOHYC, LIAP (18 uacos)
56. | [lonsTre mummHApa 3HaTh: MOHATHS IMIUHAPUIECKONW MOBEPXHOCTH, IWJIMHAPA U




57. | Hununap. Pemenue 3anau
58. | Humuaap. CamocTrosTenpHas paboTa [IpakTukym
59. | Konyc
60. | Konyc. Maremaruyeckuii JUKTaHT [IpakTukym
61. | YceueHHBI KOHYC
62. | Cdhepa. YpaBHeHue chepsl
63. | BzaumHoe pacnonioxeHue chepsl U IIIOCKOCTH
64. | KacarenpHas miockocTsb K chepe
65. | [momans cdepst
66 Pa3Hble 3a1aun Ha MHOTOTPAHHUKH, WIHH]IP, KOHYC U

" | mrap
67 Pa3nble 3a1aun Ha MHOTOTPAaHHUKH, IWIUHJIP, KOHYC U

" | mrap
68. | O606menue mo reme «LlumuHIp, KOHYC, chepa u map»
69. | Konmponvuas paboma Ne 5 no meme «Tena spawernusiy
70. | 3auem no meme «Tena epawenusy
71 [ToaroroBka k EI'D no teme «MHOrorpaHHUKH U Tea

" | BpalleHHs»
79 [ToaroroBka k EI'D no teme «MHOrorpaHHUKH U Tea

" | BpameHus»

[Toaroroska k EI'D o TeMe «MHOTOTpaHHUKH U TeJla

73. [IpakTukym

BpaluCHUs»

ero 31eMeHTOB (OOKOBOI MOBEPXHOCTH, OCHOBAHUH,
00pa3yrommx, OCH, BBICOTBI, paJNyca); CEYCHUS ITUTUHIPA.
YMeTs: pemars 3a1a4u 10 TEMe

3HaTh: MOHATHE Pa3BePTKU OOKOBOI MOBEPXHOCTH LIUIMH/IPA;
(bOpMyITBI JJIsI BBIYUCIICHUS TUIOIIAAU OOKOBOH | MOJHOM
MOBEPXHOCTH IIMIIUHIPA.

YMeTs: pemars 3a1a4u 1o TEME

3HaTh: MOHATHS UIUHAPUIECKON MOBEPXHOCTH, IWIIMHAPA U
ero 31eMeHTOB (OOKOBO MOBEPXHOCTH, OCHOBAHUH,
00pa3yromux, OCH, BBICOTHI, payca), pa3BepTKu OOKOBOI
MOBEPXHOCTH IWIIMHPA; CEUCHHSI [IUITUHAPA; OPMYITBI JISI
BBIUKCJICHHS TLTOMIAAN OOKOBOW U MOJTHOU

MIOBEPXHOCTHU LIMJIMHAPA.

YMeTh: peuath 3a/1a4u M0 TeMe

3HaTh: MOHATHUS KOHUYECKON MTOBEPXHOCTH KOHYCA U €T0
AJIeMEHTOB (0OKOBOW MOBEPXHOCTH, OCHOBAHMSI, BEPILIUHBI,
00pa3yromux, OCH, BBICOTHI); CEUYECHHUS KOHYCA.

YMeTh: pemath 3a/1a4u M0 TeMe

3HATh: MOHATHE Pa3BEPTKU OOKOBOI MOBEPXHOCTH KOHYCA;
dbopMyIbl mIomaAr OOKOBOM U MOJIHOM MOBEPXHOCTH KOHYCA.
YMeTs: pemars 3a/1a4u 110 TEME.

3HaTh: MOHATHUSL YCEUEHHOT'O KOHYCA U €r0 3JIEMEHTOB
(OOKOBOIf MOBEPXHOCTH, OCHOBAHUH, BEPIIMHBI, 00pa3yIOLIUX,
OCH, BBICOTHI); CEUECHHUS YCEUEHHOTO KOHYCA.

YMerTs: pemars 3a1a4u 1o TeEMe

3HaTh: MOHATHS cephl U IIapa U UX JIEMEHTOB (paanyca,
JIMaMeTpa); ypaBHEHHs TIOBEPXHOCTH; BBIBOJI YPaBHEHUS
cdepsl.

YMeTs: pemars 3a1a4u 1o TeEMe

3HaTh: TPH ciy4yasi B3AUMHOTO PacIoyiokeHus cepsl u
IJIOCKOCTH; TIOHATHUS KacaTeJIbHOM IIIOCKOCTH K cdepe,
TOYKHU KaCaHMs; CBOMCTBO M MPU3HAK KacaTeIbHOU MIOCKOCTH
K cepe ¢ JoKazaTebCTBaMHu.

YMeTh: pemaTh 3aJja4M M0 TEME

3HaTh: OHATHUS C(HEphl, OMUCAHHON OKOJIO MHOTOTPaHHHUKA U
BIIMCAHHOW B MHOTOTPAaHHUK; (hOPMYITy TIOIIATN Cephl.
YMeTh: pemiaTte 3a4a4M M0 TEME

3HaTh: MOHATHUS HWIMHAPA U €r0 AJIEMEHTOB, Pa3BEPTKHU




OO0KOBOI1 MOBEPXHOCTH MIJIMHAPA, KOHYCA H €r0
AJIEMEHTOB, pa3BepPTKU OOKOBOI OBEPXHOCTH KOHYCA,
YCEUEHHOTO KOHYCa M €ro AJIEMEHTOB, chephl U mapa u ux
AJIEMEHTOB, YPaBHEHUSI IOBEPXHOCTHU, KacaTeJIbHOM MIIOCKOCTH
K cdepe, TOUKH KacaHHsl; CeUeHUS [IMITMHIIPA,

KOHYCa U YCEYEHHOI'0 KOHYyca; (hOPMYIIbI JJIsi BEIYUCICHUS
1o OOKOBOH M MOJIHOM MOBEPXHOCTH LIMJIHHIIPA,
ionaau GOKOBOH U MOJHON MOBEPXHOCTH KOHYCa U
YCEYEHHOTO KOHYCa, IJIOMaau cephl; CBOWCTBO U MPU3HAK
KacaTeJbHOMU INIOCKOCTH K cepe; ypaBHEHHE cephl.
YMeTh: pemars 3a1a4u 10 TEME

HHTEI'PAJI (13 yacoB)

74. | IlepsoobpazHast 3HaTh: oIpeeicHne TIepBOOOPA3HOM,
75. | IlpaBuiia HaxoxIeHUs IepBooOpa3HbIX. Tect NpaBIIIa HAXOK/IEHHS [IEPBOOODPA3HBIX
[TpaBuna HaxoxaeHus nepBooOpa3Hbix. [IpoBepounas
76. P A P P POBEP [MpakTikyM | YMeThb: IPUMEHATH TaONHIy IIEPBOOOPA3HBIX
pabora
77. | TInomaas KpUBOJIMHEWHOM TPANENUK U HHTETPAIl 3uatn: popmyny Heiorona-Jleionuma
o Ymern: npumensaTs popmyny Herorona-JIelOHuna,
78. | Ilnomane KpUBONIMHEHHOM Tpamenu U HHTeTpal .
n300paxkaThb KPUBOJIMHEHHYIO TPATIELHIO
79. | BpluncieHne HHTErpaaoB
80. | Beruncnenne unterpanos. [IpoBepounas padora [IpakTukym
81. | Berumcnenue miomasaei ¢ moMONIbI0 HHTETPAIOB
3HaTh: TabaMIly NEpPBOOOPA3HBIX
82. | Brruncnenue miomaaeit ¢ moMoIbi0 HHTETPajIoB
YMeTh: NpUMEHSTh TaOJIUILy TIEPBOOOPA3HBIX /IS BHIUMCIICHHS
Brruncnenune miiontazeil ¢ MOMOIILIO HHTETPAJIOB. i
83, P Ipaxtuxym | MPOCTEHIINX HHTETaos
CamocTosTenbHas paboTta
84. | Pemenwue 3amaq mo Teme «MHTETpa»
85. | Kommponvuas paboma Ne 6 no meme « Mnmezpany
86. | I[loaroroBka k EI'3 no teme «HTerpam»




Komo0unaropuka (114acoB)

MPAKT. 3HaTh: NOHATHE KOMOWHATOPHBIX 3a]a4
87. | IlpaBuio npou3BeacHUS
paborta YMeTh: pemarb KoM0.3a1a9u
3HaTh: OlpeieNeHne IEpECTaHOBKHU
88. | IlepecranoBku
YMeThb: NpUMEHSTH (OPMYITY ITEPECTaHOBOK
g9, | PasMemenus 3HaTh: onpe/eNeHue pa3MeIeHUs U
bopMyny pazMenIeHus
90 Pa3smMmenienus
YMeThb: NpUMEHSATH GOPMYITy pa3MELICHUS
91. | Coueranus U UX CBOMCTBA. 3HaTB: Ompe/eNieHne COYeTaH!sI U UX CBOMCTBA
92. | Coueranus u ux cBoiictBa. [IpoBepounas padbora [IpakTuky™M | YMeTh: NIpUMEHATH HOPMYITY COUeTaHUN
93. | Bunom HuioToHa 3HaTh: OuHOMHANBHYIO hopmyny HbroToHa
YMeThb: npuMeHSTh (GOPMYITY IS BO3BEICHHS IBYWICHA B
94. | bunom HproToHa P opmyy yi
HaTypaJbHYIO CTEIICHb.
95. | IloBTopenue no treme «KoMOMHATOPHKAY
96. | [loBTopenue no teme «KomOnHaTOpUKAY
97 Konmponvnas paboma Ne 7 no meme
" | «Kombunamopukay.
DJyieMeHTHI Teopuu BepositHocTeii (11 yacos)
98 Cobpitns. Kombunanus coOrrruid. ITpotisononoxkmoe 3HaTh: MPUMEPBI CITYYaHBIX, TOCTOBEPHBIX, HEBO3MOYKHBIX
COOBITHE. COBLITII
99 CoObitusa. Kombunanus coosrtuii. [IpoTnBononoxuoe
" | cobrITHE. YMeTb: NpUMEHATh POPMYJIbI
3HaTh: olnpeiesieHNe BEPOSITHOCTH COOBITHS, (GOPMYJIBI
100. | BeposTHOCTE COOBITHS. YMeThb: HaXOUTh BEPOSATHOCTL COOBITHS C HCIIONB30BAHUEM
(dhopMynT KOMOMHATOPHUKHU
101 Crnoxenue BeposiTHocTel. He3aBucumble COOBITHS.
" | VMHOXKeH1e BepOsTHOCTEHH. 3HaTh: onpeJeeHNe MPaBUiIa HaX 0K ICHHS
102. Crnoxenue BeposiTHocTel. He3aBucumble COOBITHS. TpaxTaiym YMeThb: IPUMEHATH GopMyITy

YmHoxeHnue BepositHocTeld. [IpoBepounas padora




3HaTh: OIpPCACICHUC CTaTHUCTUYECKOM BCPOSATHOCTHU

103. | CrarucTideckas BEepOSTHOCTS. YMeTh: HaXOUTh CTAT. BEPOSTHOCTH COOBITHI B OIIBITE C
OOJBIIUM YHCIIOM B HCIIBITAHUN

104. | Vpok 0606IIeHNS 1 CHCTEMATH3AIHY SHAHMI. 3HaTh: NpaBUiIa HAXOXKICHHUS BEPOSTHOCTHU CIIy4alHbIX
COOBITHH, 3aKOH OOJIBIINX YHCET

105. | Ypok 0000IIeH S U CUCTEMATH3AIH 3HAHHIA.
YMeTb: IpuMeHsITh (POPMYIIbI

106. Konmponvnasn pa60ma:i\f_0 8 no meme «dnemenmuol

meopuu 8eposmHoOCmen »
107 [ToaroroBka k EI'D no teme «971€MEHTBI TEOPUU
" | BeposiTHOCTEH»
108. IToaroTroBka I\(J EI'D no teme «21€MEHTHI TEOPUU
BEPOSITHOCTEH»
Crarucruka (8 yacos)

109. | Ciyuaiinble BeIUnHbL 3HaTh: NOHATHE CIydaliHON BGHHqHHfI, MIPEACTaBIATh
pacnpezeneHie 3HaYeHUH TUCKPETHOM CITy4. BEJIMUMHBI B BUIC
YaCTOTHOM TaOJMIIBI, TOJUTOHA YAaCTOT

110. | Cnyu4aiiHble BEIUYUHBI [IpakTuky™m | YMeTb: IPEJCTABIATh pacHpeieseHue 3HaUeHUH HelTpepbIBHON
CIIy4aiiHOM BETMYHUHBI B BUJIE YaCTOTHOM TaOIUIIBI 1
THECTOTPaMMBI

111. | IleHTpambHBIe TEHACHIMH 3HAaTB: OCHOBHBIE [IEHTPaJIbHbIC TEHACHIIUU: MOy, METUAHY,
cpenHee

112. | LlenTpanbHble TEHACHIIUU IIpakTukym
YMeTh: HaXOIUTh IIEHTPATbHBIE TEHICHIIUN YI€OHBIX BRIOOPOK

113. | Mepsi pas6poca 3HaTh: OCHOBHBIE MEPHI pa3dpoca 3HAUCHUM CITydaiiHOU
BEITMYUHBI: pa3Max, OTKJIIOHEHHE OT CPETHETO U IUCTIEPCHUIO

114. | Mepsl pa3dbpoca [IpakTukym | YMeThb: HaXOJUTh MephI pa30poca ciyyailHOW BETUYUHBI C
HEOOJIBIITUM YHCIIOM Pa3TUIHBIX e€ 3HAUCHHUH
3HATh: TUCKPETHBIC CITyYailHbIE BEIUYUHBI U UX
pacnpezeneHus

115. | Ypok 00001mIeHHs ¥ CHCTEeMAaTH3allu 3HAaHU N
YMeTh: BEIOUPATh METOIbI MOAXOASIIEr0 PECTaBICHUS U
00paboTKN JaHHBIX

116. | Koumponvnas paboma Ne 9 no meme « Cmamucmuxay




OBBEMBI TEJI (24 gaca)

[Tonsitue o6bema. OOBEM IPSIMOYTOJILHOTO

117.
napaenenueaa
O0bem npsamMoyroasHOTro napaienenunena. Oobem
118. | mpsAMOYTOJIBHOM MPU3MBbI, OCHOBAaHHUEM KOTOPOM
SBIISICTCS IPSIMOYTOJIBHBIN TPEYTOJIbHUK
O0BeM MPSAMOYToJIBLHOTO TapalIeIeTHIIeIa.
119. PAMOYT P A [IpakTuxkym
CamocrosTenbHas pabora
120. | O6bem npsMOi TPU3MEI
121. | O6bem npsMOil MPU3MBI
122. | O6beM munuHaApa
123. | O6wvem numuaapa. CamocTosTENbHAS paboTa [IpakTukym
124. | Beruuciienne o0bEMOB TEJ ¢ MOMOIIBIO0 HHTETpalia
125. | OObeM HAKIOHHOM MPU3MBI
126. | O6vem nupaMuIsl
127. | O6vem nupamus1
128. | O6wem mupamuasl. CamocTosTENBbHAS padoTa [IpakTukym
129. | O6wem KoHyCa
130. | Pemenue 3a1a4 Ha HAXOXKAEeHHE 00beMa KOHYyca
131 Koumponvnas paboma Ne 10 no meme «Haxooxcoenue
" | obvema yununopa, npuzmel, RUPAMUObL U KOHYCA»
132. | O6bem mapa
133. | O6wem mapa. MaTtemMaTu4eckuii JUKTAHT [IpakTukym
134. | O6beM mapoBOro CErMeHTa, MapoBOro CIIOS U CEKTopa
135. | O6BeM mapoBOro CETMEHTA, IIIAPOBOTO CJIOS U CEKTOpa

3HaTh: MOHATHE 00BEMa; CBOMCTBA 00HEMOB; TEOPEMY U
ciencTBue 00 00beMe MPSIMOYTOJILHOTO MapaliyIesIeTuIe 1a.

YMeTh: pemaTe 3a1a4d 10 TEME

3HaTh: MOHATHE 00BEMa; CBOMCTBA 0OHEMOB; TEOPEMY U
ciencTBue 00 00beMe MPSIMOYTOJILHOTO MapalIeIeTUIe 1a.

YMeTs: pemats 3a/1aud 1o TeMe

3HaTh: TeopeMy 00 0ObeMe IPSAMOil MPU3MBI C JOKA3aTEIbCTBOM.
YMeTs: pemats 3a1auu 1o TeMe

3HaTh: TeopeMy 00 00beMe UIMHIPA C 10Ka3aTEILCTBOM.
YMeTb: pemars 3aJa4u 10 TeMe

3HaTh: OCHOBHYIO ()OPMYITY /7Sl BHIYUCIIEHUS] 0OBEMOB Tell.
YMeTb: pemars 3aJja4u 1o TeMe

3HaTh: TeopeMy 00 00beMe HAKIIOHHOW TIPU3MBI C
JI0Ka3aTeIbCTBOM.

YMeTh: pemath 3a7a4u 1o TemMe

3HaTh: TeopeMy 00 00BbEMe MUPAMHUIBI C JJOKA3aTEITLCTBOM;
bopmyry oObeMa yCeUeHHON MUpaMHIbI.

YMeTh: pemarh 3aJja4u 1o TeMe

3HaTh: TeopeMy 00 00BEME KOHYCa € JOKA3aTeILCTBOM; (POPMYITY
00BbeMa yCce4eHHOTO KOHYCa.

YMeTh: pemare 3a1a4d 10 TEME

3HaTh: TeopeMy 00 o0bemMe KoHyca; PopMyiTy o0bemMa yCeueHHOTO
KOHYycCa.




136. | Tlnowas cdepsr YMeTh: pemare 3a1a4d 10 TEME
137 Pemenue 3agau mo remam «O0beM apa 1 €ro 4acrei, 3HaTh: TEOpEMY 00 00BbEME MUPAMH/IBI C JOKA3aTEIbCTBOM,;
" | «IInomams cheps» bopMyiry 00beMa yCeUCHHO!N MUpaMUIbI.
(]
138, KOHmpOJlbI;ta}Z paboma Ne 11 no memam « Obvem wapa u VMeTh: PeraTh 31448 110 TeMe
e2o yacmeiy, «Ilnowaowv cghepviy

3HaTh: TeopeMy 00 00beMe KOHYyca € J0Ka3aTeIbLCTBOM; (popmy

139. | I[loaroroska k EI'D mo teme «O0OBEMBI TE peMy y A » Gopmyiy
o0BbemMa yCEUeHHOTO KOHYca.
YMeTh: pemaTe 3a1a4d 10 TEME
3HaTh: TeopeMy 00 oObeMe KoHyca; GopMyiTy 00beMa YCEUSHHOTO
KOHYyca.
YMeTs: pemarts 3a/1auu 1o TeMe
3HaTh: TeopeMy 00 oObeMe mapa ¢ J0Ka3aTeIbCTBOM.
YMeTb: pemars 3aJja4u 1o TeMe

140. | I[Toaroroska k EI'D mo teme «O0OBEMBI TET p A
3HAaTh: ONPEACICHHUS IIIAPOBOTO CETMEHTA, IIAPOBOTO CIIOSI U
IIapOBOT0 CEKTOpa; (GopMyJIbl 711 BBIYUCIEHUS] 00bEMOB YacTeil
mapa.
YMeTs: pemars 3a/1auu 1o TeMe
3HaTh: BBIBOJ (POPMYIIBI IUIOMAIU CHEPHI.
YMeTh: pemarh 3aJja4u 1o TeMe

HTorosoe moBropeHne Kypca MaTeMaTHKH, NoAroroska k EI'J (30 yacos)

141. | [TapamiensHOCTh B IPOCTPAHCTBE

142. | IlepnieHAUKYISPHOCTD B IPOCTPAHCTBE

143. | IByrpaHHsblii yroiu

144. | Muororparauku. [1nomaay ux moBepxHOCTEH

145. | Crenenn

146. | Jlorapudmbl




147. | TpUrOHOMETPHUECKHE BHIPAKEHHS YMeTh: BHINOJIHATE apUPMETUIECKHE ACHCTBUS, COueTast
YCTHBIE Y TUCbMEHHBIE IPHUEMBI; BBIIIOIHSTH YCTHBIE U

148. | TpuroHOMETPHYECKUE BHIPAKEHHS IMpakTukym | MCBMEHHBIC IPUEMBI C YHCIAMH, BBIUCIICHHS
anreOpandecKux BhIPAKECHHH

149. | [loka3zaTenbHBIC YPaBHEHUS

150. | IToka3arenbHbIC HEPABEHCTBA [IpakTuxkym

151. | Jlorapudmuyeckue ypaBHEHHS

152. | JlorapudpmMuueckne ypaBHCHHS [IpakTuKym

153. | JlorapudMuueCcKne HepaBeHCTBa YMeThb: periath palMoHalbHbIe, IOKa3aTelbHbIE,
JorapupMHUECcKue, TPUTOHOMETPUYECKHE YPaBHEHUS U

154. | TpuronomerpruyecKkue ypaBHEHUS HEePaBEHCTBA

155. | TpuronomeTpuieckre ypaBHEHUS [IpakTukym

156. | TpuronomeTprieckue HEPABESHCTBA

157. | UppaumonanbHbie ypaBHEHH

158. | UppauuoHanbHbIe YpaBHEHUS [IpakTukym

159. | Umoeosas konmponvuas paboma

160. | MUmoecosas konmponvuas paboma

161. | Penerunmonnas padota mo EI'D (6a30BbIii ypOBEHB)

162. | Penerunmonnas padota mo EI'D (6a30BbIif ypOBEHB)

163. | Penerunmonnas pabota no EI'D (6a30Bblii ypoBEHb)

164. | Penerunmonnas padota no EI'D (6a30Bblii ypoBEHb)

165. Pabora Hag ommbkamMu peneTunoHHON padoTel mo EI'D

(0a30BbIif ypoBEHb)

166. | Penerunimonnas padota mo EI'D (mpoduiibHBIN ypOBEHB)

167. | Penerunmonnas pabota no EI'D (mpoduibHbIil ypoBeHb)

168. | Penerunmonnas padota o EI'D (mpoduibHbIil ypoBeHb)




169.

Penernnmonnas padora no EI'D (mpoduiibHbIi ypOBEHB)

170.

Penerunimonnas pa6ora no EI'D (mpoduabHbI ypOBEHB)




HopMbl OlIeHKM 3HAHMI, VMEHUHA M HABBIKOB 00YYAIOIUXCH

OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT 00y4yaromuxcs 0 MaTeMaTHKe.
Omeem oyenugaemcs OMmmemrkou «5», eciu:
e paboTa BBINOJIHEHA [TOJIHOCTHIO;
® B JIOTHYECKUX PACCYKACHUSAX U 0OOCHOBAHUU PEIICHUS HET MPOOEIOB U OMINOOK;

e B PCIICHUU HET MAaTeMaTHYECKUX OMHMOOK (BO3MOKHA OJIHA HETOYHOCTh, ONHCKA, KOTOpas HE SIBISICTCS CIEJACTBHEM HE3HAHHS WU
HETIOHUMaHHUsI Y4eOHOT0 MaTepuaa).

Ommemxka «4» cmasumcsi 8 Cﬂedyiou;ux Caydasx.

e paboTa BBIIOJHEHA MOJIHOCTHIO, HO OOOCHOBAHUS LIArOB PELICHUs HEJOCTAaTOYHBI (€CIM yMEHHE OOOCHOBBIBATh PACCYXKJEHUS HE SBISLIOCH
CHEIHaIbHBIM 00bEKTOM IIPOBEPKN);

e JIOMYIIEHBI OJIHA OMKMOKA WM €CTh JIBa — TPU HEMOUETA B BBIKJIAIKAX, PUCYHKAX, YEPTEKax MM rpadukax (eciau 3TH BUABI paOdOT HE SIBISIINCH
CreLUaIbHBIM 00BEKTOM MPOBEPKN).

Ommemxa «3» cmasumcsi, eciiu:

e JomymeHo Oojee oxHOW OomMOKM wiIn Oonee ABYX — TPeX HEJOYETOB B BBIKJIAJKAX, YepTekax WM rpadukax, HO oOywaromuiics oOnamaer
00s13aTeNIbHBIMU YMEHHUSIMU IO TIPOBEPSEMON TEME.

Ommemxa «2» cmasumcsi, eciu:

e JIOMYIIEHBI CYIICCTBCHHBIC OIIMOKH, IMOKa3aBIIUe, YTO OOyJaroIIuiicss He o0iamaeT 00sS3aTeIbHBIMA YMEHHUSMHU 110 JTAHHOW TEME B IOJIHOW
Mmepe.

Ommemxa «1» cmasumcs, eciu:

L4 pa60Ta IOoKa3ajia MMOJIHO€ OTCYTCTBUC Y 06yqa10meroc;1 00s13aTeNbHBIX 3HAHMN U YMeHI/Iﬁ oo HpOBepﬂeMOﬁ TCMC HJIM 3HAYMUTCJIbHAA 4aCTb
pa6OTLI BBITIOJTHEHA HE CAMOCTOATCIIBHO.

Y4aurtenb MOXKET NOBBICUTh OTMCTKY 3a OpHFHHaHLHLIﬁ OTBCT HA BOIIPOC WK OPUTMHAJIBHOC PCHICHUC 3a/la4l, KOTOPBIC CBUACTCIILCTBYIOT O BBICOKOM
MAaT€MaTUYCCKOM pPA3BUTUU 06yqa}0merocsf; 3a pPCIICHHUC 0Ooyee CIIOKHOM 3aga4yu HJIM OTBET Ha Ooyiee CIOXKHBIN BOIIPOC, MNPCATOKCHHEBIC
o6yqa101ueMyc;1 JOIIOJIHUTCIIBHO ITOCJIC BBIIIOJHCHUSA UM KaKMX-JIH0O0 APyrux 3aJIaHUil.

OueHka yCTHBIX OTBETOB 00y4aroIMXCs.

Omeem oyerueaemcs ommemkou «S», ecnu YYECHUK:



e TIOJTHO PacKpbUI CO/Iep)KaHNUE MaTepuaia B 00beMe, IPeyCMOTPEHHOM MPOrpaMMoil U Y4eOHUKOM

¢  H3JIOKWI MaTcpual rpaMOTHBIM SA3BIKOM, TOYHO HMCIIOJIb3YSd MATCMATHYCCKYHO TCPMHWHOJIOTHIO U CHUMBOJIMKY, B OHpGI[GJIGHHOfI JIOTUYCCKOM
IIOCIC0BATCIBbHOCTH,

® TIPaBUJIBHO BBIMIOJHWI PUCYHKHU, YEPTEKHU, TpadUKH, COMMYTCTBYIOIINE OTBETY;

e TI0Ka3aJl yMEHHE WJUIIOCTPUPOBATH TEOPHUI0 KOHKPETHBIMH IPHMEpPaMH, MPUMEHSATh €€ B HOBOW CHTYAIlMM IPU BBITOJHEHUU MPAKTHYESCKOTO
3a/1aHMS;

¢ TIPOACMOHCTPHUPOBAI 3HAHUEC TCOPHUU PAHCC N3YUYCHHBIX COIIYTCTBYIOIIHUX TEM, C(l)OpMI/IpOBaHHOCTB u YCTOﬁqHBOCTB HCIIOJIB3YEMBIX ITPU OTBETE
YMGHI/Iﬁ 1 HAaBBIKOB;,

® (OTBCYAJI CaMOCTOATCIIBHO, oe3 HaBOAIIUX BOIIPOCOB YUYUTCIIA,

¢ BO3MOXXHBI OAHA — ABC HCTOYHOCTH IIPU OCBCHICHUC BTOPOCTCIICHHBIX BOIIPOCOB WJIM B BBIKJIAZKAX, KOTOPBIC YYCHHUK JICTKO HCIIPABUJI IIOCIIC
3aMCUYAHUSA YUUTCIIA

Omeem oyerueaemcs ommemkou «4y, ecu ydoeﬂemeopﬂem 6 OCHOBHOM mp€50661HuﬂM HA OYEHKY «J», HO npu 9mom umeem 00UH U3 HeOOCAMKOB.!
¢ B U3JIOKCHHUU NOITYIICHbI HEOOJIBIIINE HpO6€JII>I, HC NCKA3UBHICC MATCMATHYCCKOC COJACPIKAHNC OTBCTA,
¢ JIOMMYHICHBbI OAWH — BAd HEA0YECTA IIPHU OCBCIICHUHN OCHOBHOI'O COACPKAHUA OTBCTA, UCIIPABJICHHBIC ITOCJIC 3aMCYaHUA YIUTCIIS

¢ JOMYUICHBI omuoOKka uin 0oJjiee ABYX HE€AOYCTOB IIPHU OCBCIICHHWUN BTOPOCTCICHHBIX BOIIPOCOB HJIM B BBIKJIAJIKAX, JICTKO UCHPABJICHHBIC ITOCIIC
3aMCUYaHUS YUUTCIIA.

Ommemka «3» cmasumcsi 8 C1e0yrouux Ciy4asx:

® HEMOJIHO PAcKpBITO COJEpKaHUE Marepuaia (Coaep)KaHue H3JI0KEHO (PparMEeHTapHO, HE BCErJa IMOCIEAO0BAaTENIbHO), HO IMOKa3aHO ooriee
MIOHMMAaHKE BOIIPOCa U MPOJEMOHCTPUPOBAHbI YMEHUS, JOCTaTOYHbIE Il YCBOSHHsI IPOrpaMMHOI0 MaTepuaina (omnpenenensl « TpeboBaHusIMU
K MaTeMaTHYECKOH MOTOTOBKE YUAIIUXCs» B HACTOSAIIECH ITpOrpaMMe 1o MaTeMaTHKe );

® VMCIUCh 3aTpPYAHCHUA WKW JONMYHICHBI OIINOKH B ONpeCaACIICHUA MaTeMaTHIeCKOI TEPMHUHOJIOTUH, YEPTCIKAX, BBIKIIAAKaX, WCIPAaBJICHHBIC
IOCJIC HECKOJIBKUX HABOJAIINX BOIIPOCOB YUUTCIIA

e YYCHMK HE CIpPAaBWICA C IPUMEHEHHEM TEOPUH B HOBOW CUTYyallUH IIPH BBINOJIHEHWU IPAKTUYECKOIO 3aJaHUs, HO BBIIOJHWI 3a/JaHus
00513aTEeNILHOTO YPOBHS CJI0)KHOCTH I10 JAHHOW TEME;

® IIpH JOCTATOYHOM 3HAHHU TCOPETUYCCKOI0 MaT€puaja BeIABICHA HEAOCTATOYHAA C(bOpMI/IpOBaHHOCTB OCHOBHBIX yMeHHfI 1 HAaBBIKOB.

Ommemka «2» cmasumcs 8 Cﬂedyiou;ux caydasix



® HE PacKphITO OCHOBHOE COJIepKaHUe yu4eOHOro MaTepuara,
e OO0OHaApY)XCHO HE3HAHUE YUCHHKOM OOJIbIIEH HiTn HanOoJiee BAXKHON YacTH yueOHOTro MaTepuana;

® JIONYIIEHB! OMNOKU B ONPEACTICHUN MOHATUHN, IPU UCIOJIH30BAHUN MAaTEMaTHUECKOW TEPMHUHOJIOTUH, B PUCYHKAX, YepTexkaxX UM rpadukax, B
BBIKJIaJIKaX, KOTOPBIE HE UCIIPABJICHBI ITOCJIE HECKOJIBKUX HABOIALIUX BOIIPOCOB YUUTEIIA.

Ommemxa «1» cmasumcesi, eciu:

e y4YEHHK OOHAPYXHJI [TOJIHOE HE3HAHUE M HETIOHMMAaHKUE U3y4aeMoro yueOHOro Marepralia Wik He CMOT OTBETHTh HM Ha OJIUH U3 MOCTAaBJICHHBIX
BOIIPOCOB 10 U3YYEHHOMY MaTepuainy

Ob6mas kiaccupurkanus omuodoK.
[Tpu ouleHKe 3HAHMIA, YMEHHUI U HABBIKOB YYAIIUXCS CIEAYET YUUTHIBATh BCE OMIMOKH (TPYyObIe U HETPYObIe) U HETOUETHI.
I'pyObiMu cuuTaroTCsi OIIUOKM:

¢ HC3HAHUC OIPCACIICHHA OCHOBHBIX HOHﬂTHﬁ, 3aKOHOB, IIpaBUJI, OCHOBHBIX ITOJIOKCHUH TCOpHUHU, HC3HAHUC (bOpMy.]I, O6HI€HpI/IH$[TI)IX CHUMBOJIOB
0003HayeHUI BCIIMYMH, CIUHUL] UX U3MCPCHUA; HC3HAHNUC HanMMEHOBaHUU CAUHUIL UBMCPCHUA,

® HEyMEHHUE BBIJICIUTh B OTBETE I1aBHOE;
® HEyMEHHUE MPUMEHSTh 3HAHUS, AITOPUTMBI JJIS PEIICHUS 3a]1a4;

® HEyMEHHE JIeJIaTh BBIBOJIbI K 00O00IIEHNS;

e HEyMEHHUE YHUTaTh U CTPOUTH I'paduKH;

® HEyMEeHHUE MOJb30BaThCS MEPBOMCTOYHUKAMU, YYEOHUKOM U CIIPAaBOYHHKAMU;
® TIOTEPSI KOPHS WJIM COXPAaHEHNE MTOCTOPOHHETO KOPHS;

e oTOpackiBaHue 0€3 0OBSICHEHUI OJTHOTO U3 HUX;

® pPaBHO3HAYHBIC UM OHH/I6KI/I, BBIYUCIIUTCIIBHBIC OHII/I6KI/I, €CJIN OHU HE ABJIAIOTCA OHHCKOﬁ; JIOTHYECKHE OIIHOKH.
K HerpyObIiM ommoéKam cienyer OTHECTH

® HETOYHOCTH (OPMYIHPOBOK, ONPEICICHHM, TIOHITHI, TEOPUH, BRI3BAaHHAS HETIOJHOTONW OXBaTa OCHOBHBIX NMPU3HAKOB OIMPEACIIEMOT0 MOHSITHS
WU 3aMEHOW OJIHOTO - JIBYX W3 ATHUX MPHU3HAKOB BTOPOCTETICHHBIMHU;HETOYHOCTh Tpaduka; HEPAIMOHAIBHBIA METOJl PEIICHHs 3a7aud WU



HEJIOCTAaTOYHO TMPOAYMAHHBIM TIUIAaH OTBeTa (HApyIIeHUE JIOTMKW, T[OJMEHAa OTAEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMU);
HepalMOHAIbHBIE METO/IbI pa0OTHI CO CIPABOYHOM U IPYrol JIUTEpaTypOoi;HEYMEHHE PelliaTh 3a/1a4M, BBITOIHATh 33JaHUs B 0011EM BUJIE.

Henoyeramu siBJsIlOTCH:
e HepaluOHAJIbHBIEC IPUEMbI BEIUMCICHUN U IPe0Opa3oBaHuii;

e HeOpeXHOE BBINOJIHEHUE 3alliCel, UepTexkel, cxeM, rpauKoB.
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