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IInanupyeMble pe3yJbTaThl 0CBOCHHS Y4eOHOT0 MpeaMeTa
TpeGoBanwust K ypoBHIO oAroToBkH ydanuxcs 10 -11 xraccos ycTaHOBJICHBI CTAHIAPTOM B COOTBETCTBHH C 0053aTeIbHBIM MUHUMYMOM COJICPIKaHUS
[TnaaupyeMbIii ypOBEHb MOATOTOBKH YUAIIUXCS SBJISICTCS OA306bIM.
B pesynbrate u3ydeHus Kypca aiareOpsl M Hadall MaTeMaTHYECKOTO aHANIM3a YYalIHecs JOJDKHBI 3HAMb/NOHUMAMb.
¢ 3HAYCHHE MATEeMATHUYCCKOUM HAYKH JIJIS PEUICHUS 3a/1a4, BO3HUKAIONINX B TCOPUHU U MIPAKTHUKE; ITUPOTY M OTPAHMYECHHOCTh IPUMEHEHUS
MaTeMaTHYEeCKUX METOJIOB K aHAJTU3Y U UCCIICIOBAHUIO TIPOIIECCOB U SBJICHHUM B MIPUPOJIC U OOIIECTBE;
¢ 3HAYCHHWE NMPAKTHKHU U BOITPOCOB, BOSHUKAIOIIMX B CAMOW MaTeMaTHKe, Ui (GOPMHUPOBAHUS U Pa3BUTHS MATEMAaTHUECKOM HAYKH;
® HJICW PACIIMPEHUS YHCIOBBIX MHOXKECTB KaK CII0c00a MOCTPOCHHSI HOBOTO MaTeMAaTHIECKOTO arapara JUisl pEeIIeHHs MPaAKTHICCKHUX 3a71a4d U
BHYTPEHHUX 3a/1a4 MAaTeMAaTHKH,
e 3HauYCHHUE WJICH, METOJIOB U PE3yJIHTATOB aJIreOpbl I MATEMAaTHICCKOTO aHAIH3a JIJIS IIOCTPOCHUS MOJICNIeH PeaTbHBIX MPOTIECCOB U CUTYAIIHIA,
® VHHBEpPCAJILHBIA XapaKTep 3aKOHOB JIOTUKA MaTEMAaTHUECKUX PACCYKICHUH, MX IPUMEHUMOCTD B Pa3IMYHBIX 001aCTIX YeIOBEUCCKOM
NEeSITeIbHOCTH;
® BEPOSTHOCTHBIN XapaKTep Pa3IUYHBIX MPOIECCOB U 3aKOHOMEPHOCTEH OKPYKAIOIIETO MUPA.
ymems:
®  BHINOJHATH ApUPMETHYCCKHE JCUCTBUS, COUETast yCTHBIC U MMChbMEHHBIE TPHEMBI, IPUMEHEHNE BHIYHCITUTEIBHBIX YCTPOUCTB; HAXOUTh
3Ha4YCHUE KOPHS HATypaJbHOW CTETIEHH, CTETICHU C PAllMOHAIBHBIM MTOKa3aTelIeM, JJoTapru(mMa, UCIIONIb3Ys PH HEOOXOAUMOCTH
BBIUMCIIUTEIBHBIC YCTPOCTBA; TIOJIH30BATHCS OIEHKOW U MPUKUIKOHN IPHU MPAKTHYECKUX pacueTax;
® TIPUMEHSTH IMOHSITHUS, CBSI3aHHBIC C JACITMMOCTbBIO IIEJIBIX YHACEI, IPU PEIICHUU MaTeMaTHYCCKHX 3a/1a4,
® TIPOBOJUTH MPEOOPA30OBAHMUS YHCIOBBIX H OYKBEHHBIX BHIPAKCHHMN, BKITFOUAIOIINX CTETICHHU, PAIUKAIIbI, JIOTapu()MbI U TPUTOHOMETPUIECKUE
byHKINH;
OTIPENENATh 3HAaYeHUE (PYHKIIMH 10 3HAYCHHUIO apryMEHTa IIPU PA3JIMYHBIX CIIOCO0ax 3aaHus QyHKIIUH;
CTPOMTH TPaQUKK U3YUEHHBIX (DYHKIIHIA, BHITOJHATH IPEOOpa30BaHus I'PapHKOB;
OIHCBIBATH TI0 TPaUKy ¥ 10 GOpMYJIe IIOBEJACHUE U CBOWCTBA (DYHKITHIA,
HAXOJIUTh CYMMY OCCKOHEYHO yOBIBAIOIICH T€OMETPHUECKOM MIPOTPECCUH;
pelaTh paloHalIbHbIC, TOKA3aTebHbIC U JOTapUPMHUUCCKUE YPaBHEHHS U HEPABEHCTBA, TPUTOHOMETPUYCCKUE YPABHEHUS, UX CUCTEMBI;
JIOKa3bIBaTh HECTIOXKHBIE HEPABEHCTBA,
penaTh TEeKCTOBBIC 33/]a4i C IOMOIIBIO COCTaBJICHUS YpaBHEHUH U HEPABEHCTB, HHTEPIPETUPYS Pe3yIbTaT C YYETOM OTPaHUYCHUN YCIOBUS
3a/1a4u;




pemaTh MpoCcTene KOMOMHATOPHBIE 3a/1a91 METOIO0M Iepedopa, a TaKKe C UCMOJIB30BAHNEM H3BECTHBIX (pOPMYII, TpeyrojabHuka [lackas;
BBIUUCIATH K03 duimentsl 6mHoMa HetoToHa 1o ¢opmyrie U ¢ HCIOIb30BaHNEM TpeyroybHuka [lackans;
BBIUUCIIATH B MPOCTEHIINX CITydasiX BEPOSATHOCTH COOBITHI HA OCHOBE IMOJCYETA YHCIIA NCXOJIOB.

ucnoijibzoeambs l’lpu06p€m€HHbl€ SHAHUA U YMEHUA 6 npakmuttecmﬁ 0essmenbHOCmU U NOBCEOHEBHOU JHCUZHU OIS

MPaKTUYECKUX pacdyeToB 1o GpopMmysam, BKIOUas GopMyIbl, CoJiepKallie CTeNeHH, paauKalbl, JorapudmMbl 1 TPUTOHOMETPUUECKHE (DYHKIUY,
IIpU HEOOXOAMMOCTH HCII0JIb3YS CIIPAaBOYHbIE MaTepUabl U MPOCTEHUIINE BHIYUCINTEIbHBIE YCTPONCTBA;

OTIMCAHUS U UCCIIEJOBAHUS C IOMOIIbIO (YHKIMN peabHbIX 3aBUCUMOCTEH, MIPeICTaBICHUS UX IpapuuecKy; HHTEPIIPETaluy rpaduKkoB
peanbHBIX ITPOLIECCOB;

ITOCTPOEHHUS U UCCIEAOBAHUS IPOCTEUIINX MATEMAaTUYECKNX MOJIEIIEH;

aHaJIM3a peaJIbHbIX YMCIOBBIX TaHHBIX, IPEJCTABIEHHBIX B BUJE TUarpaMMm, rpaQuKoB;

aHayM3a UH(POPMAIMK CTATUCTUYECKOTO XapaKTepa

B pesynomame usyuenus xKypca ceomempuu yuaujuecs O0IHCHbI 3HAMb/NOHUMAMb

yMmemy:

OCHOBHBIE MMOHATHUS U OTIPEEIICHUSI TEOMETPUYECKUX (PUTYp MO MMPOTPaMME;

(GOpMyITUPOBKU aKCHOM CTEPEOMETPUH, OCHOBHBIX TEOPEM U UX CIICICTBHUIA;

BO3MOYHOCTH T€OMETPUU B ONMKUCAHUU CBOWCTB PEATbHBIX MPEIMETOB U UX B3aUMHOTO PACIIOI0XKEHHS;
POJIb aKCHOMATUKH B T€OMETPUH;

COOTHOCUThH IUIOCKHE T€OMETpUYecKHue (PUTYpbl M TpeXMepHble OOBEKTHI C UX OMHCAHUAMH, YEePTeKaMU, M300pKEHUSAMHU; Pa3iIuyaTh U
aHAJIM3UPOBATH B3aUMHOE PACHONIOKEHUE GUryp;

n300paxaTh reOMETpUUECKre (PUTyphbl, TENA, BBIMOIHITH YEPTEK O YCIOBHUIO 3aa4H;

pelaTh TeOMeTpUUYECKUE 3a/1a4l, ONMUPasCh Ha U3YUYCHHbIE CBOWCTBA IJIAHUMETPHUYECKUX U CTEPEOMETPUUYECKUX (DUTYP U OTHOIICHUN MEXIY
HUMU, IPUMEHSIS aNreOpandeckuii ¥ TPUrOHOMETPUUYECKUH arnmnapar;

MIPOBOJIUTH JI0OKA3aTENIbHbIE PACCYXKACHUS IPU PEUIEHUH 3a]1a4, I0Ka3bIBaTh OCHOBHBIE TEOPEMBI KypCa;

CTPOUTBH CEYEHUSI MHOTOIPAHHHUKOB;

BBIYHCIISATE JIMHEWHBIC SJIEMEHTHI U YIJIBI B IPOCTPAHCTBEHHBIX KOHPUTYpALIUSX.



UCNONb308aMb NPUOOPEMEHHbLE 3HAHUA U YMEHUS 8 NPAKMUYECKOU 0esimeabHOCMU U NOBCEOHEBHOU JHCUIHU OJIAL:
e uccrenoBaHus (MOJCIMPOBAHMS) HECTOXKHBIX TPAKTUIECKUX CUTYAI Ha OCHOBE N3YYEHHBIX ()OPMYI U CBOMCTB (HUTYD.

Conepxxanue TeM y4eOHOr0 Kypca
10 knacc

1. /leticmeumenvuvie yucaa (12 u)
[TonsiTre HatypanbHOrO yKicia. MHoxkecTBa yncen. CBOMCTBa IeHCTBUTENBHBIX YKces. MeToa MaTeMaTHueckol MHAYKIUH. [lepecTaHOBKH.
Pasmemenns. Coueranus. JlokazarenbCTBO YMCIOBBIX HEpaBEHCTB. JlenmumocTh 1enbix yrcen. CpaBHEHMS 10 MOIYIIO M. 3a/1auM € LET0YUCIEHHBIMU
HEWU3BECTHBIMHU.

OcHosHas yenb — CUCTEMAaTU3NPOBATh U3BECTHBIE U N3YYUTh HOBBIE CBEACHMS O JEMCTBUTEIBHBIX YUCIAX.

2.Payuonanvuvle ypasuenus u nepasencmea (18 u)
Pannonanbubie BbipakeHus. ®opmynsl OmHoma HploToHa, cymMMBbl U pa3HOCTH crerneHeil. PannonanbHble ypaBHeHUs. CHUCTEMBl pallMOHAIBHBIX
ypaBHEHUI. MeTo/1 HHTEpBAJIOB PEIICHUs HepaBeHCTB. PanimonanbHbIe HepaBeHeTBA. HecTporne HepaBeHcTBa. CUCTEMBI pallMOHAIBHBIX HEPABEH CTB.
OcnosHas yenb — CPOPMHUPOBATH YMEHUS PeLIaTh PALlMOHAIbHBIC YPABHEHHS U HEPABEHCTBA.

3. Kopenwv cmenenu n (12u4)
[Mousttust pyukuuu u ee rpaduka. Oyakmus Y = X" TlonsTre kopHs crenenu N. KopHu 4eTHOW M HEYETHOU cTermeHeil. Apu(dMETHUECKUI KOPEHb.

CaolicTBa KOpHSA cTenieHu N. OyHKIUS =X6x=C,
OcHogHas yenb — OCBOUTH MOHSATHUS KOPHS CTEIIEHU N ¥ apu(METHUECKOro KOPHS; BbIpabOTaTh YMEHUE MpeoOpa30BbIBATh BhIPAXKEHUS, COAEPIKALINE
KOPHH CTEIEHH n.

4. Cmenens nonosxcumenvrozo yucaa (13q)

[lonsiTne W cBOIiCTBa CTENEHM C palMOHAIbHBIM TMoka3ateneM. lIpenen mocnemoBatenbHOCTH. CBoMcTBa mpenenoB. beckoHeuHo yObIBaromias
reomeTpuyeckas nporpeccusi. Yucio €. [loHsaTHe creneHn ¢ uppalmoHaibHbIM Moka3ateneM. [loka3arenbHas QyHKIHUS.

OcHogHas yenb — yCBOUTH MOHSITHSI PAIllMOHATIBHON M UPPALIMOHAIBHOM CTETeHel MOJIOKUTEIHHOTO YHCTa U MOKa3aTeNbHOM (PyHKITHH.

5. Jloeapughmor (6 u)

[TonsiTre u cBolicTBa orapupmoB. Jlorapudmuueckas GyHKIHSL.

OcHogHas yenvb — OCBOUTH MOHATHS Jorapudma U jorapumMuueckoil GyHKIMH, BEIpabOTaTh YMEHHE MPeoOpa30BhIBATh BHIPAKEHHS, COJCPIKAIIUE
JorapuMmsl.




6. [loxkazamenvrvle u nocapugmuieckue ypasuenus u nepasencmea (11 1)

[IpocTeiimme mokasaTeabHbIE W JOrapU(PMHUECKHE YpaBHEHHs. YPaBHEHUS, CBOIIIMECS K MPOCTEHIIMM 3aMeHOW HewsBecTHOro. Ilpocreiimme
MoKa3aTeNbHbIE U JorapupMUUEcKie HepaBeHCTBA. HepaBeHCTBa, CBOIAIIMECS K POCTEHIIINM 3aMEHOI HEM3BECTHOTO.

Ocnognas yenvb — chOpMUPOBATH YMEHUE pEIIaTh IOKa3aTeIbHbIEC U JOrapu(pMUUecKue ypaBHECHHS U HEPAaBEHCTBA.

{.Cunyc u kocunyc yena (7 )
[TousiTre yria u ero Mepsl. OnpeieNieHne CHHyca U KOCHHYCa Yrila, OCHOBHBIC (DOPMYITBI ISl HUX. APKCHHYC M apKKOCHHYC.
OcHogHas yenb — OCBOUTD TIOHSTHS CHHYCA U KOCHHYCA MPOU3BOJILHOTO YIJIa, M3Y4UTh CBOWCTBA (QYHKIIHIA yria: Sin a u COS a.

8. Taneenc u komaneenc yena (6 v)
Ompenenenre TaHTeHCa M KOTAHTEHCA yrila U OCHOBHBIE ()OPMYIIBI )11 HUX. APKTaHT€HC M apKKOTaHTEHC.
OcHogHas yenb — OCBOUTDH MOHSTHS TAHT'€HCA U KOTaHI'€HCa MPOU3BOJILHOTO yrila, U3y4UTh CBOMCTBA (QyHKIMI yria: tg a u ctg a.

9. @opmynvl croscenus (11 u)

KocuHyc pa3HOCTH W KOCHHYC CYMMBI IBYX YriioB. DOpMYIbI sl TOTIOJHUTEIBHBIX yriioB. CHHYC CyMMBI M CHHYC Pa3HOCTH ABYX yriioB. Cymma u
Pa3HOCTh CHHYCOB M KOCHHYCOB. @OpMYyJIbI 17151 IBOMHBIX U TIOJIOBUHHBIX YIIoB. [Ipon3BeneHre CHHYCOB M KOCUHYCOB. DOPMYJIBI JJIsl TAHTCHCOB .
Ocnosnasi yerb — OCBOUTH (HOPMYIBI KOCHHYCa W CHHYCa CYMMBI M Pa3HOCTH JIBYX YIJIOB, BBIPAOOTaTh YMEHHE BBITIOJHSITH TOXICCTBECHHBIE
peoOpa3oBaHUsl TPUTOHOMETPUIECKUX BBIPAKECHUH C UCTIOJIb30BAHUEM BBIBEICHHBIX (DOPMYIIL.

10. Tpuconomempuueckue ynxyuu yuciosozo apeymenma (9u)
dyukMu Y = Sin X, Y = COS X, y = tg X, Y = ctg X.
OchosHas yeib — N3yIUTh CBOMCTBA OCHOBHBIX TPUTOHOMETPUYECKUX (DYHKIIMIA U UX TPAPHKOB.

11.Tpuconomempuueckue ypasnenus u nepasercmaa) (12 u)

[IpocTeiimue TPUrOHOMETPUYECKHE YpaBHEHUS. TPUTOHOMETPUYECKUE YPaBHEHUS, CBOISIIUECS K TIPOCTEHIIINM 3aMEeHOI Hen3BecTHOTO. [IpuMeHenue
OCHOBHBIX TPUTOHOMETpPHYECKHX (opmyn s perieHus: ypaBHeHuH. OQHOpoaHbIe ypaBHeHHUA. lIpocTeifline TpUroHOMETpHYECKHEe HEpPaBEHCTBA.
HepaBeHncTBa, cBOASIIMECS K IPOCTEHIIINM 3aMEHOM HEM3BECTHOTO. BBeIeHNEe BCIIOMOTaTEeIbHOTO YIIa.

OcHnognas yenv — cHhOpMHUPOBATh YMEHHE PEIIATh TPUTOHOMETPUUYECKUE YPAaBHEHHUS 1 HEPABEHCTBA.

12.Beposmnocms cobvimus (6 u)

[TonsiTHe U CBOICTBA BEPOSITHOCTH COOBITHSI.




OcnosHas yeib — OBIAJETh KIACCHYECKHM IOHSTHEM BEPOSTHOCTH COOBITHS, U3yYHTh €r0 CBOWMCTBA M HAYYUTHCS NMPUMEHATH WX MPH PEIICHUH
HECIIOKHBIX 32/1a4.

13.9acmoma. Ycnosnas eeposmnocmo (2 u)

OTtHocuTenbHast 4acToTa COOBITHA. Y ClIOBHAs BEpOSTHOCTh. HezaBucumele

COOBITHSL.

OcnosHas yenb — OBIAJETh OHATUSMH YaCTOTHI COOBITUSI M YCIIOBHOW BEPOSITHOCTH COOBITHS, HE3aBUCUMBIX COOBITHIA; HAYYUTHh NMPUMEHSATh UX MPH
peIIeHNH HECIIOKHBIX 3a/1a4.

14.0606warowee nosmopenue Kypca aneebpol u Havanr mamemamuyecko2o ananusa 3a 10 knace. (11 )
Ocnognas yenb —0000IINUTh 3HAHUS U YMEHUS yUaIllUXCsl.

I'eomempus
1. Hexomopuie ceedernus uz naanumempuy (124)

VYTIbl ¥ OTpE3KH, CBsI3aHHBIE C OKPYXHOCTBIO. Penienne tpeyronbHUkoB. Teopembl Menenas u UeBsl. Diuric, runepbosia u napadoda.

2. Bseodenue (3u)

[Ipenmer ctepeomeTpuu. AKCHOMBI cTepeoMeTpri. HekoTopheie ciecTBUS U3 aKCHOM. Ocnognas yenb -TIOZHAKOMUTH YdalluXxcs C
COJIep’)KaHHEM Kypca CTEepEeOMEeTpUH, C OCHOBHBIMU MOHATHUAMU M aKCMOMAaMHM, NMPUHSATHIMU B JAHHOM KYypCE, BBIBECTH IEpBbIE CIEACTBHUS U3
aKCHMOM, JaTh MPEACTAaBICHUE O TEOMETPUUYECKUX TellaX U HX IMOBEPXHOCTAX, 00 M300pa)KEHUHM MPOCTPAHCTBEHHBIX (QUTYp Ha UYepTeke, O
MIPUKJIATHOM 3HAYEHUU T€OMETPUU.

3. Hapamnenvrocmo npsamuix u naockocmen(16 yacos)

[TapanienbHOCTh MPSAMBIX, NMPSAMOM U IUIOCKOCTH. B3ammHOEe pacroliokeHue ABYX MPSMBIX B MPOCTPAHCTBE. YTOJN MEXKIY ABYMS HPSIMBIMU.
[TapannensHOCTH mIOcKocTed. TeTpasap v napasuiesenurne].

Ocnosnas yeivb — C(bOpMI/IpOBaTb MPEACTABJIICHUS YHAlIUXCA O BO3MOKHBIX CIIYUadX B3daMMHOI'O PACIIOJIOKCHUA ABYX HPSAMBIX B IIPOCTPAHCTBE
(HpHMHC MMEPECCKAIOTCs, IIPAMBIC IMapaAJJICIIbHLI, ITPAMbBIC CerIJ_II/IBaIOTCSI), HpHMOﬁ H IIJIOCKOCTHU (HpHMaH JICKUT B IINIOCKOCTH, IIpsAMas 1 IIJIOCKO CTb
IEPECCKArOTCA, IIpsAMasd U IJIOCKOCTb HapaHHeJ'IBHBI), HU3Y4YUTb CBOICTBA U IIPU3HAKU ITaPaAJJICIIbHOCTH IIPAMbBIX U MIOCKOCTEH.

4, HepneHduKVﬂﬂpHocmb NPpAMbBIX U niockocmei (] 71161006)

[lepneHIUKyIApHOCTh NPSIMOW M IUIOCKOCTH. llepneHauMKymnsp ¥ HakJIOHHBIE. YTOJ MEXAY MNpsAMOM M IUIOCKOCTBIO. JI[ByrpaHHBIM Yrod.
IlepnieHIMKyIAPHOCTD MJIOCKOCTEH.

Ocnosnas yeilb — BBECTU TOHATHUA TMCPIICHAUKYIIPDHOCTHU IIPIAMBIX H HHOCKOCTCﬁ, HU3YUUTh MNPU3HAKU HNCPHCHAUKYIISIPHOCTH HpHMOﬁ n
6



IIJIOCKOCTH, IBYX HJIOCKOCTGI;'I, BBCCTU OCHOBHBLIC MCTPHUYCCKUEC MMOHATUSA: PACCTOSAHNU OT TOYKHU J0 IJIOCKOCTH, PACCTOSAHNEC MCKAY MapajljiC]Ib HbIMHU
IUIOCKOCTAMH, MCKAY HNapalICIIbHBIMHA HpﬂMOfI U INIOCKOCTBIO, PACCTOAHUC MCKAY CKPCIIMBAIOIIUMUCA MNPAMBIMU, YIOJl MCKAY prIMOI\/JI u
IIOCKOCTBIO, YI'OJI MCXK Y ABYMS IINIOCKOCTAMMA, U3YINUTH CBOMCTBaA MMPAMOYT'OJIbHOI'O MapaJuICIICIIUIICaA.

5. Mnozozpannuxu (14uacos)

[Tonarne muororpannuka. Ilpusma. [Iupamua. IlpaBuinbHbIE MHOTOTPaHHUKH.
— 1103.

OcHoénas yenb 03HAKOMUTH YYalIUXCsS C OCHOBHBIMU BHaMHU MHOTOTPAaHHMKOB (TpU3Ma, MUpaMujia, yceu€HHas MUPaMUJIa), ¢ MpaBUIbHBIMU
MHOT'OTPaHHUKAMM U JJIEMEHTAMU UX CHMMETPHH.

6. [loemopenue. Pewenue 3a0au (6 ywacos)
Ocnosnas yerb — MIOBTOPEHUE M 000OIICHHE MOJydeHHBIX 3HAHUH 10 reoMeTpud 3a Kypc 10 kimacca. [ToBTOpSIOTCS M CUCTEMATH3UPYIOTCS 3HAHMS,
YMEHHUS, YIeOHbIC HABBIKU U CIIOCOOBI JICHCTBUH 110 NU3ydEHHOMY KypCy T€OMETPHH.

Anzebpa u nauana mamemamuyecKo20 anaiusa.
11 knacc
1. @ynryuu u epaghuxu (9u)

OnemeHTapHbie (yHKIMU. MccnemoBanne QyHKIMH U MOCTPOCHUE MX TPadUKOB AIEMEHTApHBIMU MeToaamMu. OCHOBHBIE CITOCOOBI TTpeoOpa30BaHuUs
rpadukoB. I paghuxu ¢yuxyuii, cooepaicauux mooynu.
OcnosHas yens - OBIAJIETh METOIAMH UCCIICOBAHUS (PYHKIIUI M IOCTPOCHHS UX TPAPHKOB.

2. Ilpeden ¢hynkyuu u nenpepvignocms (5 u)

[Monsitne mnpenena ¢yHkiuu. OTHOCTOPOHHUE TPENEIbl, CBOMCTBa MpenesioB. HemnpephlBHOCTh ()YHKIMH B TOYKE, HA HHTEpBalle, Ha OTPE3Ke.
HenpepbIBHOCTh 37IEeMEHTapHBIX (DYHKIIHIA.

OcHogHas yens - yCBOUTH MOHATHS Mpezena GyHKIIMU U HEMTPEPhIBHOCTU (DYHKIIMHM B TOUKE M Ha HHTEpBAJe.

3. O6bpamuvie @ynurxyuu (6 u)

[Tonsitne obpatHOi PyHKIMHN. B3aumHo oopamuvie pynxyuu. Obpammusie mpuecoHomempuieckue QyHKyuu.

OcnosHas yenb - YCBOUTH TIOHATHE (DYHKLNHU, 0OpAaTHOM K TaHHOM, U HAYYUTh HAXOJUTh (DYHKIIHIO, OOpaTHYIO K JJAHHOM.

4.I1lpouseoonas (11 u)

[Tonsitue npousBoaHoi. [Ipon3BoiHAs CyMMBI, pa3HOCTH, TPOU3BEACHUS U YaCTHOTO JBYX (pyHKIMI. HenmpepbIBHOCTh QYHKIIMM, HMEIOIINX



npou3Boanyto, tuddepenunan. [IpousBoaHsie sneMeHTapHbIX QyHKIHA. [Ipon3BoIHAS CTOKHON QYHKIIH.
OcHoénas yenb — HAy9UTh HAXOIUTh MIPOU3BOAHYIO JIFO00H 31€MEHTapHON (QYHKINU

5. [lpumenenue npoussoonoii (16 u)

Maxkcumym 1 MUHUMYM (pyHKIMH. YpaBHeHHE KacaTenbHOH. [Ipubmmkénnbie Berancienus. Bospacranue u yosiBanue Gynkuuid. [IponsBogHbie
BBICIINX HOPSAKOB. IKCmMpeMyM hYHKYuU ¢ eOUHCMEEeHHOU KpUmu4eckou moykou. 3aiaqi Ha MAaKCUMYM U MUHUMYM. Acumnmomul. [[pooHo —
nunetinas ¢yukyus. Illocrpoenne rpadukoB GyHKIUN C TPUMEHEHHUEM TTPOU3BOTHBIX.

OcHosHnas yenb — HAyIUTh TPUMEHSTH MPOU3BOIHYIO MPU UCCIEA0OBAaHUN QYHKIIUNA U PEIICHUH MPAKTUUYECKUX 3a/1a4.

6. [lepsoobpasnas u unmezpan (13 u)

[Tonsatue nepBooOpasznoii. [lnomans kpuBoauHeHOW Tpaneiuu. OnpenenéHablidi HHTErpai. [Ipudausicénnvie bluucieHUss ONPedeéHHO20 UHMe2Pad.
®opmyna Hetotona — Jlelt6numa. CBoiicTBa onpeenéHHBIX UHTErPajioB. [Ipumenenue onpeoenéHnoco uHme2pana 8 2e0Mempudeckux U usuieckux
3a0avax.

OcHosHas yenv — 3HATH TAOMUILy TIEPBOOOPA3HBIX (HEOMPEACIEHHBIX HHTETPAIOB) OCHOBHBIX (DYHKIMI W ymMeTh mpuMeHsATh (popmyny Herotona —
JleitOHMIIA 711 BBIYUCIICHUS ONPECIEHHBIX HHTETPAIOB | IUIOIIaACH Quryp.

7.Pasnocunvrocms ypastenuil u nepasercms. (4 u)

PaBHOCWIIBHOCTD NTpeoOpa3oBaHus ypaBHEHU U HEPABEHCTB.
OcHogHas yenb — HaAyYUTh MPUMEHATh PABHOCUJIbHBIE MPeoOpa30oBaHus MPU PEUICHUH YpaBHEHHI U HEPaBEHCTB.

8. Vpasnenus - cnedcmsus (8 u)

[lonsitue ypaBHeHusi — ciencTBusa. BosBeneHue ypaBHeHUS B u€THyro cremneHb. [loTenuupoBanue jorapudmuueckux ypaBHeHuil. [lpuBenenue
MOJ0OHBIX 4JeHOB ypaBHeHHs. OCBOOOXIEHHE ypaBHEHMsI OT 3HameHarens. [IpuMeneHue norapupMUYECKUX, TPUTOHOMETPHUUECKUX U APYTUX

dbopmyi.
OcHogHas yenb — HaAy4YUTh MPUMEHATH TPE0Opa30BaHusl, MPUBOISIINE K YPABHEHUIO — CIICJCTBHIO.

9. Pagnocunbrocms ypasnenutl u nepagerncmes cucmemam (13 u)

Pemenvie ypaBHeHuii ¢ momomisio cucteM. Ypauenus Buma f(a(x)) = f(S(X)). Pemienue HepaBeHCTB ¢ moMolbio cucteM. HepaBeHcTBa BHIa
f(a(x) > F(B(x)).

Ocnosnas yeilb — HAYIYUTb IPUMCHATDH IIEPEXOJ OT YPABHCHUA (I/IJ'II/I HepaBeHCTBa) K paBHOCHHBHOﬁ CUCTEME.



10. Pagnocuivnocms ypasuenuti ha muodcecmsax. (1 1)

BosBenenne ypaBHeHUST B UYETHYIO CTEleHb. YMHOXEHHE ypaBHeHHs Ha ¢yHkuuio. JlorapupMupoBanue W TOTCHIHPOBAHHE YpaBHEHHI,
MpHUBEJICHUE MOJOOHBIX WIECHOB. [[puMeHeHne HEKOTOPBIX (HOpMyII.

Ocnosnas yejilb — HaAY4YUTb IPUMCHATD IIEPEXO0/] K YPABHCHUIO, pABHOCUJIIBHOMY Ha HCKOTOPOM MHOXKXCCTBC NCXOJHOMY YPAaBHCHHIO.

11. Pagnocunvrocms nepasencmes na muocecmeax. (1 u)

Bo3BeneHne HepaBeHCTBa B UYETHYIO CTENEHb M YMHOJKEHHE HEpaBEHCTBA Ha (YHKIMIO, MOTEHIMPOBAHUE JIOrapu(pMUUYECKUX HEPaBEHCTB,
MpUBEACHNE MOI00HBIX WIEHOB, IPUMEHEHHE HEKOTOPBIX popMmyi. Hectporue HepaBeHcTBa.

OcHosHnas yejb - HAYYUTb MIPUMCHATH ICPEXO0] K HCPAaBEHCTBY, PaBHOCUJIIBHOMY Ha HCKOTOPOM MHOXKCECTBC UCXOAHOMY HCPABCHCTBY.

12. Memoo npomedsicymkos 0nst ypasnenuti u nepasercms. (5 u)

VYpaBHEeHMS U HEpaBEHCTBA ¢ MOAYISIMU. MeTo 1 MHTEpPBaJIOB JUIsl HEMIPEPHIBHBIX (PYHKIIHUM.

OcnosHas yenb — HAYIUTh PEIIaTh YPAaBHEHHS U HEPABEHCTBA C MOIYIISIMU M IPUMEHSTh METOJI MHTEPBAJIOB VISl PEIICHHSI HEPABEHCTB.
13. Cucmemul ypasnenuii ¢ Heckonvkumu nepemennvimu (84)

PaBnocunbHOCTE cuctem. Cuctema — ciefctBue. MeToa 3aMeHbl HEM3BECTHBIX. PaccyXJeHHs C YMCIOBBIMU 3HAUEHUSMU IPH PEUICHUH CHCTEM
YpaBHEHUU.

OcHo6Hast yenb — OCBOUTD Pa3HbIe CIIOCOOBI pENIEHHs] CHCTEM YPaBHEHUH ¢ HECKOJIBKUMH TIEPEMEHHBIMHU.
14 IHosmopenue. (17 u)

Ocnosnas yenb — IIOBTOPCHUC U 0606HICHI/I€ IOJTYYCHHBIX 3HAHHUH 110 aJIre6pe N HadajlaM MaTE€MaTU4YCCKOI'O 3a KypcC 11 xmacca. HOBTOpHIOTCH u
CUCTCMATU3UPYIOTCA 3HAHHA, YMCHUA, y‘le6HBIe HaBBIKU U CIIOCOOBI ,HCfICTBHfI 110 UBYYEHHOMY KYpCY aJ'IFC6pI)I M Ha4daJl MaTEMaTHYCCKOT'O aHa/JIM3a.

T'eomempusn

1. Bexmopuwi 6 npocmparncmee (6 u)
[Tonsitre BexTopa B mpocTpancTBe. ClloKeHHE U BBIYUTaHHE BEKTOPOB. Y MHOKEHUE BEeKTOpa Ha uncio. KoMmmnanapHbie BEKTOPBI.

OcHogHas yenb — 3aKpeNuTh U3BECTHBIC yUYallUMCS U3 Kypca IIaHUMETPUU CBEJCHHS O BEKTOpax U JNCHCTBUSX HaJ HUMHU, BBECTH TIOHATHE
KOMITIJIAaHAPHBIX BEKTOPOB B IPOCTPAHCTBE U PACCMOTPETH BOMPOC O Pas3NioKEHUH JIFOO0TO BEKTOpa MO TPEM JTaHHBIM HEKOMIUIAHAPHBIM BEKTOpaM.
OcHoBHBIE ONpeAeNeHHs, OTHOCSIINUECS K IEHCTBUSAM HaJ BEKTOpaMHU B MIPOCTPAHCTBE, BBOATCS TaK K€, KaK U JJIsi BEKTOPOB Ha MIOCKOCTH. [ToaTomy
W3NI0KEHUE ATOW YacTH MaTepuana sIBJIsieTCs TOCTaTOYHO CXaTbIM. boiiee moAapoOHO paccMaTpHUBArOTCS BOMPOCHI, XapaKTEpHBIE Ui BEKTOPOB B
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MPOCTPAHCTBE: KOMIUIAHAPHOCTh BEKTOPOB, MPABUIIO MapalICJICIIUAIIC A CIIOKCHUS TPEX HEKOMIUIAHAPHBIX BEKTOPOB, PA3JIOKEHUE BEKTOpA MO TPEM
HEKOMITJIAaHAPHBIM BEKTOPaM.
2. Memoo koopounam 6 npocmparcmee. [leudcernus (154)

Koopounamer mouxu u koopounamuol eéexkmopa. Ckansiproe npouszsedenue 8eKmopos. Jleuicenusl.

Ocnosgnas yeip — cHOPMHUPOBATh YMECHHE YYANIUXCS NMPUMEHSITh BEKTOPHO-KOOPAMHATHBIA METOJI K PEIICHHIO 33/1a4 Ha BBIYUCIICHUE YIIIOB
MEX /Ty TPSMBIMH | IJIOCKOCTSMHU U PACCTOSTHUM MEX Ty IBYMSI TOUKAMH, OT TOYKH JIO IJIOCKOCTH.
JlaHHBIA pa3fen SBISETCS HEMOCPEICTBEHHBIM MPOJODKCHHEM MPEABIAYIIero. BBOAWUTCA TOHSTHE MPSMOYTOJBHOW CHCTEMBI KOOpPJIWHAT B
MPOCTPAHCTBE, JAIOTCS OINpPEACICHUS KOOPIMHAT TOYKHM M KOOPJWHAT BEKTOPA, PAacCMATPHBAIOTCS NPOCTEHINNME 3a/aud B KOOpAWHATAX. 3aTeM
BBOJIUTCS CKAJSIPHOE TIPOM3BEJCHUE BEKTOPOB, KPATKO MEPEUUCISIFOTCS €ro CBOWcTBa (03 J0Ka3aTelbCTBA, IMOCKOJIBKY COOTBETCTBYIOIIUE
JIOKa3aTeNIbCTBA OBLIM B Kypce INIAHUMETPHUH) W BBIBOJATCS (OPMYIBI JIISl BBIYUCIICHUS YTJIOB MEKIY JBYMS NPSIMBIMH, MEXAY MPAMON W
IJIOCKOCTBIO.
B koHIIe pa3jena u3y4aroTcs ABMKCHHS B MPOCTPAHCTBE: IIEHTPAIbHAS CUMMETPHSI, 0CEBast CHMMETPHS, 3epKaTbHasi CAMMETPHS.

3. Lunundp, xonyc, wap (16 u.)
[Monsarue tmnuuapa. [Tnomans moBepxHoctu mwimHapa. [lonstre konyca. [lmomans moBepxHOCTH KOHYyca. YcedeHHbI koHyc. Cdepa u miap.
VYpasuenue ceprl. BzaumHoe pacnonoxenue chepsl u rutockoctu. KacarenpHas miaockocTs K chepe. [lnomans chepsr.
OcHoenas yenp — NaTh y4allUMCs CUCTEMAaTHYECKUE CBEACHUSI 00 OCHOBHBIX TEJaxX M MOBEPXHOCTAX BpAILlEHUS — IMIIMHIpPE, KOHYce, cdepe,

mape.
N3ydyenne Kkpyribix Ted (IWIMHIpA, KOHYCa, IIapa) ¥ WX IMOBEPXHOCTEH 3aBeplIacT 3HAKOMCTBO YYalIUXCS C OCHOBHBIMHU IMPOCTPAHCTBCHHBIMHU
¢urypamu. BBOAATCS MOHATHS HUJIMHAPUYCCKOW M KOHUYECKOW MOBEPXHOCTEH, IMJIMHApA, KOHYCa, yceueHHOTo KoHyca. C MOMOIIbIO Pa3BEPTOK
OTIPEICIIAIOTCS TUIOIIATd HMX OOKOBBIX IOBEPXHOCTCH, BBIBOJATCS COOTBETCTBYIOIIHME (OPMYJbI. 3aTeM JalTcs omnpeaeiacHus chepbl W Imapa,
BBIBOJIUTCS YPaBHEHHE C(Epbl W C €ro IMOMOIIBI0 HMCCIEAYSTCS BOIMPOC O B3aUMHOM PACIOJIOKCHHH Cdepbl W IUIockocTd. [lmormmans cdepsr
OTIpEJICIIACTCS KaK MpeeN MOCIeI0BATSIIbHOCTH IUIOIIAICH ONMHMCAHHBIX OKOJIO C(hepbl MHOTOTPAHHHKOB IPH CTPEMIICHUH K HYJIIO HauOOJBIIEro
pa3mepa Kaxioi rpanu. B 3amauax paccMaTpUBAIOTCS pa3IUYHbIe KOMOMHAIIMHM KPYIJIBIX TE€JI ¥ MHOTOTPAaHHUKOB, B YaCTHOCTH OIHCAHHBIC U BIIU-
CaHHbBIC IIPU3MbI U ITUPAMUJIBI.
4, Obvemwvr men (174)

O6beM npsiMoyrospHOro napamienenumneaa. O0beMbl IPSIMO pu3Mbl U HUIHHIPa. OOBEeMbl HAKJIOHHON MPU3MBIL, THPaMHIbI U KoHyca. O0beM mapa
1 momaas chepbl. OOBEMBI IIAPOBOTO CETMEHTA, IAPOBOTO CJIOS U IIAPOBOTO CEKTOPA.

OcHogHas yenb — BBECTU TIOHATHE 00beMa Tela U BBIBECTH (POPMYIIBI IS BEIYUCICHHUS 00bEMOB OCHOBHBIX MHOTOTPaHHHUKOB M KPYTJIBIX TE,
M3YYEHHBIX B Kypce CTEPEOMETPHUH.
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[TonsiTne o6bemMa Tena BBOAUTCS aHAIOTUYHO MOHATHIO IJIOMIAAN IDIOCKOH (Urypsl. DopMyIHpyrOTCS OCHOBHBIE CBOWCTBA 0OBEMOB M Ha UX OCHOBE
BBIBOJUTCA (popMysia 00beMa MPSMOYTOJIBHOTO TapajuIeeNuIe/ia, a 3aTeM MPsIMOi PU3MBI ¥ IUIHHAPA. POpMyITbl 00BEMOB APYTHX TENl BHIBOJISATCS

C TIOMOUIBIO HHTETPaTTbHON (popMyIiel. Popmylia o0beMa Iapa UCHOIB3YeTCsl U BEIBOIA (POPMYIIBI TUIOIIAIH chephl.

5. Ob6obwarowee nosmopenue (14 u)

OchosHas_yeab — NOBTOPEHHE U 000OIEHUE IMOJYYEHHBIX 3HAaHUI MO reomerpud 3a Kypc 11 xiacca. [IoBTOpsIOTCS M CHCTEMAaTU3UPYIOTCS
3HAHUSI, yMEHUs, y4eOHbIE HABBIKK U CIIOCOOBI AEMCTBUN MO U3YYEHHOMY KYpPCY T€OMETPUH.

YueOHO-TEeMaTHUYECKHUIi IJIaH.

10 knacc
AJiredpa ¥ HAYAJIA MATEMATHYECKOI 0 I'eomerpust
aHaJm3a
Ne HanmenoBanue paznena Yacsl HanmenoBanue paznena Yacsl [Ipumeuanue
1/ y4eOHOT0 yueOHOTO
I BpPEMEHHU BpPEMEHHU
1 | AeiicTBuTenbHpie uncna 12 HekoTopble cBefieHNs U3 TNITAHUMETPHH 12
2 | PanmonanpHbIC ypaBHEHHS U 18 Beenenue 3
HEPaBEHCTBA
3 | Kopens crenenu n 12 [TapayiesbHOCTh IPSIMBIX M TJIOCKOCTEH 16
4 | CrerneHb MOJOKUTEILHOTO 13 [TepneHMKYISPHOCTD MIPSIMBIX u |17
qrcia TUIOCKOCTEH
5 | Jlorapudmsr 6 MHororpaHHUKH 14
6 | IlokaszarenbHbIC U 11 [ToBTOpEeHME 6
norapu(pMUIECKUe YpaBHECHUS
Y HEpaBEHCTBA
7 | CuHyc M KOCHHYC yria 7
8 | TanreHc u KOTaHI'€HC yria 6
9 | ®opMynbl CIOKEHUS 11
10 | Tpuronomerpuueckue 9
(YHKIMHU YUCIOBOTO
aprymMeHra
11 | TpuroHomeTpruecKue 12
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YpaBHCHUS U HEPABCHCTBA
12 | BeposITHOCTD COOBITHS 6
13 | IloBTOpEHME 11
11 knacc
AJiredpa 1 HaYaJIa MaTeMaTHYeCKOr0 aHAJIU3a IeomeTpus
Ne HaunmenoBanue pazaena Yacrul HaumenoBanune Yacrel [Tpumeuanue
/T yaeOHOTO pasmena y4eOHOTO
BpEMEHU BpEMEHU
1 | Qynxuun u ux rpaduku 9 BeKTOpHI B IPOCTPaHCTBE | 6
2 | [lpenen ¢pyHkumu u ) Meron KoOpauHAT B IPOCTPAHCTBE 15
HENPEPHIBHOCTh
3 OO6patHbie QyHKIUH 6 [unuuap, KOHYC, map 16
4 [TpounsBoHas 11 O0BeMEBI Te 17
5 | [IpumeHnenne mpon3BOIHOM 16 [ToBTOpEHME 14
6 | [leppooOpa3Has u uHTErpaI 13
7 | PaBHOCMIIBHOCTH YpaBHEHUH U 4
HEPABEHCTB
8 VYpaBHEHUSI- CIICACTBUS 8
9 | PaBHOCHIIBHOCTH ypaBHEHUI 13
HEPABEHCTB
10 | PaBHOCHIBHOCTH ypaBHEHUH Ha 7
MHOKECTBaxX
11 | PaBHOCWJIBHOCTb HEPAaBEHCTB HA | 7
MHO€eCTBax
12 | Meroa mpOMEXYTKOB s 5
ypaBHEHUN U HEPaBEHCTB
13 | Mcnonp3oBaHME CBONCTB 5
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(GyHKUIMH IpU pelIeHnd
YpaBHEHUM U HEPABEHCTB

14

15

CucreMbl ypaBHEHHIA € 8
HECKOJIbKUMHU HEU3BECTHBIMHU

(89)

[ToBTOpEeHUE 17

IlepeyeHb y4eOHO- METOAUYECKOTO 00eCTIeYeHM S:

1. Teomerpus, 10-11 yueOGHuUK 11 061Ie0Opa3oBaTenbHbIX yupexaenuil/ JI.C. Atanacan, B.®. Byry3os, C.b. Kagomues u ap. — M.:
[Ipocsenienue, 2021

2. JlumakTudeckue MaTepuaibl mo reomerpuu mis 11 kmace — M.: [Ipocsemenne, 2018., 3uB b.I'., Meitnep B.M

3. Tloypounsie pa3zpaboTku no reomerpun 11 kmacc. — Mocksa, «BAKO», 2018, SIposenko B. A.

4. AnreOpa u Havajla MaTeMaTHYECKOTo aHan3a, 10 knacc YueOHuk 1t o01eo0pa3oBaTenbHbIX opranuzanuii M.: I[Ipocsemenue, 2018
5. Anre0pa u Hauajga MaTeMaTHYECKOro aHanu3a, 11 kimacc YueOHuk ais obmeoOpa3zoBarenbHbix opranu3anuid M.: [IpocBemenne 2018
6. AunreOpa u Havajga MaTEeMaTUUYECKOTO aHaM3a nuaakTudeckue matepuanbl. M.: [Ipocsemenue, 2018 b.M. Mener, C.M. Caaksia

7. Tloypounsle pa3paboTku o aiaredpe u Havaigam aHaiau3a. MockBa «BAKO»2018, A.H. Pypykun

8. Maremaruka. [Ipodunsubiii yposens EI'D Tunossie TecToBbIe 3ananust; Mockpa «9x3amen» 2019, mox penakueii N.B. SAmenko

9. Maremaruka. bazoBeiii  ypoenbs EI'D Tunosie TecToBbIe 3amanus; MockBa «9k3amen» 2021, nmox penaknuei U.B. Smenko

Onucanmue MaTepPHUAJIBbHO-TEXHUIECCKOIO odecreyeHus:

MarepuajibHO-TeXHHYECKOe O0ecredeHue

1. Jupaktuueckue MaTepuabl
2. Kowmrurext Tabmur mist 10 kitacca
3. KoMIuieKT HHCTPYMEHTOB KJIACCHBIX: JIMHEHKA, TPAHCIIOPTUD, TUPKYITb.

13



HNuTepHeT-pecypesbl:

http:/fipi.ru/,
http://www.mathege.ru (OTKpbITHIi OaHK 3alaHUI 10 MATEMATHKE),
http://www.egerf.ru (EI'D PD),

http://reshuege.ru (O6yuaromas cucrema Imurpus ['yuuna «PEILY EIDy).
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