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Pabouas nporpamma
no yueoHomy npeamery «Marematuka
(anredpa m HAYAJIAa MATEMATHYECKOI0 AaHAJIN3A,
reoMeTpus)»

njga 10-11 kaaccoB
(yriry01éHHBIH YPOBEHb)

CocraBurtenu:

ExkoBa Mpuna BukroposHa,
YUHUTE]Ib MAaTEMATHUKH,
Martsiuna AnesruHa OpeBHa,
YUYHUTEIs MaTeMaTHKH,

Hponosa Mpuna AnexcanapoBHa,
yYUTEb MaTeMaTHUKH,

Ecumnosa Onbsra AHaToOJIb€BHA,
YYUTENIb MaTeMaTHKU




PabGouast mporpamma mo yuyebHOMY mpeamery «Maremaruka (ajreépa W Havajaa
MATEeMAaTH4YeCKOr0 aHa/au3a, reoMerpus)» (yriayoaéHublii ypoBennb) mns 10-11 kmaccos
COCTaBJIeGHa B  COOTBETCTBMM ¢  TpeOoBaHuaMu  DenepasbHOrO  rocyJapCTBEHHOTO
00pa3oBaTeNbHOTO CTAaHAApTa CpeAHero oodmero oOpa3oBaHusi, Ha ocHoBe IlpumepHoit
nporpaMMbl cpefHero oOmiero obpaszoBanust 1o maremaTtuke (IIpumepHble mporpaMmel 1o
y4eOHbIM npeameram. Marematuka. 10-11 kinacebr.— M. : IlpocBemenne, 2011. — 64c.)

[Iporpamma paccuntana Ha 408 yacos:

Knacc KomnmuectBo dacoB mno | KomuuectBo 4acoB B
y4eOHOMY IIIaHy HEJIENIO

10 xitace 204 6

11 xiace 204 6

Pabouas mporpamma mpeaHazHaueHa Ui OpraHM3alUU Tpolecca oOydeHUs Mo Cepuu
yaeOHUKOB «MI'Y - mikose»:
1. Anre6pa u Hayaia marematuyeckoro aHanuza. COopHuk pabounx mporpamm. 10-11

KJaccel: ydeb. mocobue st o0meodpa3oBaT. OpraHu3anuii: 0a30BbIA U yrayOI.
ypoBHu / coct. T.A.bypmuctpoa. — M.: [Ipocsemienue, 2018. — 143 c.

2. T'eomerpus. COopHuk paboumx mnporpamm. 10-11 xmaccel: yueb. mocobue st
oOmieoOpa3oBar.  opranm3auuii: 0a3oBeId ®  yriy0ia. ypoBHH /  COCT.
T.A.bypmucrposa. — M.: [Ipocseuienue, 2018. — 143 c.

3. Maremaruka: anreOpa ¥ Hadaia MaTeMaTHYECKOTO aHaJN3a, reoMeTpus. Anredpa u
Hayaja Maremarudyeckoro asanusza. 10 kmacc: yudeb. ans  oOuieoOpa3oBar.
opranuzanuii: 6a3oBblii u yriy6sa. ypouu / C. M. Huxonsckuii, M. K. IToranos, H.
H. PemietnukoB u ap. — M.: [IpocBemenue, 2017. — 431 c.

4. Matematuka: anreOpa U Hayana MaTeMaTHYECKOro aHajiu3a, reoMeTpus. Anredpa u
Hayajla MareMmaruueckoro aHammza. 10 kmacc: ydeb. st obmieoOpa3oBar.
opranuzaruii: 06a3oBbiid 1 yriryon. ypoBuu / C. M. Hukonsckuii, M. K. [Totanos, H.
H. Pemetnukos u ap. — M.: [Ipoceemenue, 2017. — 431 c.

5. Marematuka: anreOpa u Hayana MaTeMAaTUYECKOTO aHalu3a, reomerpus. ['eomerpus
10 — 11 xmaccer: yueb. aius o0meoOpa3oBaT. opraHm3arii: 0a30BBIM W yriyOI.
ypoau / B. ®@. byry3os, B. B. Ilpaconos, nog pen. B. A. CagoBHuuero — M.:
ITpocsemenue, 2017. — 272 c.



Pasznea 1. [lmanupyemble pe3y/ibTaThl 0CBOEHHS YUeOHOro npeamera «Maremaruka
(anredpa m HaYaJIa MATEMATHYECKOI0 AaHAJIN3a, TeOMeTPHA)»
(yriay0JieHHbI YPOBEHb)

Pabouas mporpamma obecrieunBaeT AOCTIDKEHHE IIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS
yaeOHOoro mpenmera «MarTemaTtuka (ajaredpa M Hayaja MaTeMaTHYeCKOr0 AaHAJIM3a)»,
BKJTI0Yast MOy N «AJreOpa u Hayajla MaTeMaTHYecKoro aHainu3a» u «l'eoMeTpusi».

N3yueHre MaTeMaTHKH 110 JaHHOW paboueil mporpamme criocoocTByeT HPOPMUPOBAHUIO Y
yUYaIIUXCSl JIMYHOCTHBIX, MeTANpeAMEeTHBIX M TMpPeJAMEeTHBIX Ppe3yJbTaTOB 00ydeHUs,
COOTBETCTBYIOLIMX TpeOOBaHUAM  (peaepanbHOrO TOCYAAPCTBEHHOIO0  00pa3oBaTEIbHOIO
CTaHJapTa CPeTHEro 001Iero 0opa3oBaHusl.

JIn4yHOCTHBIE pe3yJIbTaThI:

1) BocmuTaHue POCCUNCKON TIpaKIAHCKOW HAEHTUYHOCTU: NMAaTPUOTU3MA, YBAXEHUS K
OtedecTBY, 0OCO3HAHHUE BKJIA/la OTEYECTBEHHBIX YYEHBIX B Pa3BUTHE MUPOBOM HAYKH;

2) OTBETCTBEHHOE OTHOIICHHE K YYEHHIO, TOTOBHOCTb U CIOCOOHOCTh OOYYaromuxcs K
CaMOPa3BUTHIO U CAMOOOPA30BaHHUIO HA OCHOBE MOTHBALIMH K O0YUEHUIO U [TO3HAHHUIO;

3) oOco3HaHHBIM BBHIOOP U IOCTPOEHHE JaJIbHEHIIEH WHIUBUAYAIbHOW TpPAaeKTOPUU
oOpa3oBaHus Ha 6a3e OPUEHTUPOBKH B MUpE Mpodeccuii U MpodecCHOHANBHBIX NPEANOYTEHUN ¢
y4€TOM YCTOWYMBBIX II03HABATEJIbHbIX HHTEPECOB, a TakK€ Ha OCHOBE (OPMHUpPOBaHUS
YBa)XXMTEJILHOIO OTHOLIEHUS K TPYy, Pa3BUTHE OIbITA Y4aCTUS B COLIMAIBLHO 3HAYUMOM TPY/IE;

4) yMeHHME KOHTPOJIMPOBATH IMPOLECC W pe3yslbTaT Y4eOHOH U MaTeMaTUYECKOU
JESATEIILHOCTH;

5) KpPUTMYHOCTb MBILUICHHS, WHUIMATHBA, HAXOJAYUBOCTb, AKTUBHOCTb MPU PELICHUU
MaTeMaTUYECKUX 3a/a4.

MeranpeamMeTHbie pe3yJbTaThl:

1) ymeHue CaMOCTOSITEJIbBHO ONpEAeNsATh I1eJIM CBOEro OOydeHHs, CTaBUTh U
dopmynupoBath 1 ceOs HOBbIE 3aJaud B yuébe, pa3BUBaTb MOTHBBI U HHTEPECHl CBOEH
MMO3HABATEIILHOM JICSITCIIFHOCTH,

2) yMEHHME COOTHOCHUTH CBOU JIEHCTBMS C MJIAHUPYEMBIMHU pe3yJbTaTaMH, OCYILECTBIISATh
KOHTpPOJIb CBOEH JESATENIbHOCTH B MPOIECCE JTOCTHKEHUSl pe3yJsbTaTa, ONpPENeisiThb CHOCOObI
JecTBUI B paMKax MpeIOKEHHBIX YCIOBUI U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JEHUCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYyaLUEH;

3) yMmeHue oOmpeNensATh MOHATUS, CO3/1aBaTh OOOOIIEHMs, YCTAaHABIMBATH AaHAJOTHH,
KJIaCCU(UIIMPOBATh, CAMOCTOATEIHHO BEIOMPATh OCHOBAHUS U KPUTEPUH IS KJIACCU(PUKALINN;

4) yMeHHe YyCTaHaBJIMBAaTh IPUYUHHO-CIEIACTBEHHBIE CBSI3M, CTPOMTH JIOTHYECKOE
paccyxaeHue, yMO3aKiItoueHue (MHIyKTUBHOE, AETYKTUBHOE U IO aHAJIOTHH) U JeJIaTh BbIBOIBL;

5) pa3BUTHE KOMIIETEHTHOCTM B 00JacTH  UCHOJb30BaHUS  MH(DOPMAIMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJIOTHIA;

6) mnepBOHAYaJbHBIC MPEICTaBIECHUS 00 HUAEIX M O METoJaX MaTeMaTHKu Kak o0
YHHUBEPCATbHOM $I3bIKE HAYKU M TEXHUKH, O CPEJICTBE MOJCIUPOBAHMUS SIBJICHUN U TIPOIIECCOB;

7) yMeHHEe BUJETh MaTEMAaTUYECKYIO 33/1a4y B KOHTEKCTE POOJIEMHOM CUTYalluH B IPYTUX
JTUCIUIINHAX, B OKPYXKAIOIIEeH KU3HU;

8) yMeHHE HaxOJWTh B pa3IMYHBIX HCTOYHHKAX HH(POpPMAIHMIO, HEOOXOIUMYIO s
pellleHusT MaTeMaTUYeCKUX Mpo0sieM, M MpeAcTaBisATh €€ B MOHATHON (opme, NMpUHUMATH
peleHne B YCIOBUSAX HEMOIHOM UM W30BITOYHON, TOUHOM MIIM BEPOSITHOCTHOM MH(pOpMaLnu;

9) ymeHne noHMMAaTh M UCHOJIB30BaTh MaTeMaTHUYECKHUE CPEACTBAa HATrISAHOCTH (rpaduKH,
TaOJIHIIBI, CXEMBI U Jp.) Ul WILTIOCTPAIUY, HHTEPIIPETAIH, apTyMEHTALlUH;

10) ymeHue BBIABUTATh TMIIOTE3bI NMPU PEUICHUM 3aJlauM, MOHMMATh HEOOXOJMMOCTh MX
IIPOBEPKU;

11) moHuMaHue CYIIHOCTH aJrOPUTMHUYECKUX MPEIANUCAaHUA W yMEHHE JeHCTBOBaTh B
COOTBETCTBUH C NPEAJIOKEHHBIM aJITOPUTMOM.



IIpenmMeTHbIe pe3ybTAThI:
JleiicTBUTEIbHbIE YU CJIA.
BbInyCKHUK HAYy4YUTCH:

® BBINOJHATH apu(METHUYCCKUE ICHCTBHS, COUYeTash YCTHBIE M THUCHMEHHBIC IPUEMBI,
MIPUMEHEHUE BBIUUCIUTEIIBHBIX YCTPOMCTB;

® HAXOJUTh 3HAYECHUS KOPHS HATYPAJIbHOM CTENEHU, MOJIb30BATHCS OLICHKOW M MPUKUJIKON
MIPU IPAKTUYECKUX pacUueTax;

® [IPUMEHSTH TOHSTHSA, CBSI3aHHBIE C JIEIUMOCTBIO IEJNBIX YHCEN, MpPU PEIICHUH
MaTeMaTHYeCKHUX 3aJ1ady;

® HAaXOAUTh KOPHM MHOTOWICHOB C OJHOM IMEPEMEHHOM, pacKiaJblBaTh MHOTOWIEHBI Ha
MHOXKUTEIIH;

® TIPOBOJIUTH NPEOOpa30BaHUS YHUCIOBBIX M OYKBEHHBIX BBIPOKCHHM, BKJIOYAIOIINX
CTEICHH, PAJNKAIIbI;

®  BBIYNCIIATH 3HAUYCHUS YUCIIOBBIX U OYKBEHHBIX BBIPAKEHUMN, OCYIICCTBIISIST HEOOXOAMMBIE
MOJICTAHOBKH U MpeoOpa3oBaHUsl.

BpinyCKHUK MOJTYYHT BO3MOKHOCTh HAYYNUTHCH:

® TPUMEHSATH METOJI MAaTEMaTHYECKONW WHAYKIMU Uil TPOBEICHUS PACCYKICHUU U
JI0KA3aTeJIbCTB U MPY PELICHUH 3a]1a4;

® [IOHMMaTh TI'€OMETPUYECKYI0 HMHTEPIPETALUI0 HATypaldbHBIX, LEJbIX, pPalUOHAIbHBIX,
JIEHCTBUTCIIHHBIX YHCEIL.

YucaoBbie QYHKIIMH.
BohinycKHUK HAYy4YUTCS:

® BIIAJICTh MOHATHIMH: 3aBUCUMOCThH BETUYMH, (DYHKIIUS, apTyMEHT U 3HaueHue (QyHKIUH,
o0JacTh onpeeneHus ¥ MHOKECTBO 3HaueHUI (pyHKIMHU, rpaduk 3aBUCUMOCTH, Ipaduk
byHKUIMKA, HYTH QYHKIHH, TPOMEXKYTKH 3HAKOMIOCTOSTHCTBA, BO3pACTAHNWE HA YHUCIOBOM
MPOMEXKYTKE, yObIBAHME Ha YHCIOBOM MPOMEXKYTKE, HaumOOJblllee U HauMEHbIIIee
3HaueHUEe (QYHKIMM HA YHCIOBOM IPOMEXKYTKE, IMEepHOIUuYecKas (QYHKIUS, TEPHUOI,
YyeTHas U HeueTHasi QYHKIUHU; U YMETh PUMEHSTh 3TU MOHSTUS MIPH PEIICHUH 33]1aY;

e ompenenaTh 3HaueHue (QYHKIUU 10 3HAYEHHUIO apryMEHTa NpPH Pa3IMYHBIX CIOco0ax
3aaHus QyHKIUY;

e crTpouTh rpaduKu H3yUYEHHBIX (YHKIUH, BBINONHATH MPEoOpa3oBaHUs TPAPUKOB;
OMHKCHIBAThH TO rpaduky u mo ¢hopMyiie MOBEACHNUE U CBOIMCTBA (PYHKIIHIL, HAXOIUTH MO
rpaduky GyHKIIMH HAaNOOIbIIIEe U HAMMEHBIIICE 3HAUCHUS;

BhinyCKHUK MOJTYYHT BO3MOKHOCTh HAYYNTHCH:

® HAYYUTCS OMHUCHIBAThH C MOMOIIBIO (YHKIMM pa3TUYHbIC PEAIbHBIC 3aBUCUMOCTH MEXY
BEITMYMHAMU U UHTEPIPETUPOBATH UX TPadUKH;

® U3BJIEKaTh MH(POPMAIIHIO, IPEACTABICHHYIO B TA0IMIIAX, HA JUarpaMmax, rpadukax.

Tpuronomerpuyeckne GyHKIUH.

BeinyCKHUK Hay4uTCH:
e BJAJETh NMOHATUAMU TPUTOHOMETpUYECKHE (YHKIMU; CTPOUTh UX TIpadUKd U YMETb
MPUMEHSTh CBONCTBA TPUTOHOMETPUUECKHUX (QYHKIUHN IpU PELICHUH 3a/1a4.
® HAY4YHUTHCS BBIBOAUTH U MPUMEHSATH (OPMYIIbI TOJIOBUHHOTO YTJIa.
®  BBINOJHATH NPEOOPA30BaHU CYMMBbl TPUTOHOMETPUYECKUX (DYHKIMHA B MPOU3BEJCHUE U
IIPOU3BEJICHUS B CYMMY.
BpInyCKHUK MOJTYYHUT BO3MOKHOCTD HAYYUTHCH:
® BBIpAXaTh TPUTOHOMETPUUECKHE (PYHKIIMU Yepe3 TAHT€HC MOJIOBUHHOTO apTyMEHTa;
e  pelaTh IPOCTEUIINE TPUTOHOMETPUUECKUE HEPABEHCTBA.
® OIIEpUPOBATH NOHATUSAMU aPKCUHYC, APKKOCUHYC, ApKTAHT€HC YUCIIA.
Tpuronomerpuyeckue ypaBHEeHU.

BeinyCKHUK Hay4uTCH:
e pelaTh TPUTOHOMETPUYECKUE YPABHEHUS PA3IMYHBIMU METOAAMM.
BbINyCKHUK MOJYYHUT BO3MOKHOCTD HAYYUThCH



e omepupoBaTh HOpMyTIaMH ISl pEIICHHUS CJI0KHBIX TPUTOHOMETPUYCCKUX YPaBHECHUM.
IIpeoOpa3oBaHusl TPDUTOHOMETPHYECKHX BBIPAKEHMIA.
BbInyCKHUK HAy4YUTCH:
® [IPUMEHATH IIOHATUS CHUHYC, KOCHHYC, TAaHI'€HC, KOTAHI€HC MPOU3BOJIBHOIO YIJIA;
BBIYHUCIIATH CI/IHyC, KOCI/IHyC, TAaHI'CHC U KOTaHI'CHC 4YHuCiia,
® JI0OKa3bIBaTh OCHOBHBIE TPUTOHOMETPHUYECKUE TOKIECTBA;
®  HCHOJIb30BaTh ()OPMYJIbI PUBEICHUS; CHHYCA, KOCHHYCA U TAHT€HCA CYMMBI M pa3HOCTH
JIBYX YIJIOB; CHHyCa W KOCHMHYCa JBOMHOTO yIJia IPH NPeoOpa3oBaHUSX IMPOCTCHIIMX
TPUTOHOMETPUYECKUX BBIPAKEHUM.
BbInyCKHUK MOJYYHUT BO3MOKHOCTh HAYYUThCS:
e 1peoOpa3oBbIBATH TPUTOHOMETPUUECKHUE BBIPAKEHUS PA3TUYHON CIIOKHOCTH.
KoMILjieKCcHbIE UnCIA.

BbInyCKHUK HAYYUTCSH:
® BBIIOJHATH JEHCTBUS C KOMIUIEKCHBIMM 4YMCIaMH, II0Jb30BaThCS TI'€OMETPUUECKOMN
MHTEPIIpETAlNEeN KOMIUIEKCHBIX YMCEIl, B IPOCTEHIINX CIydasiX HAXOAUTb KOMILIEKCHbIE
KOPHH YpaBHEHUH C IeUCTBUTEIbHBIMU KOIPPHUIIECHTAMHU.
BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCH:
® pemiath ypaBHEHHUS U HEPABEHCTBA C KOMILIEKCHBIMHU KOPHSIMU
IIpousBoanas.
BbinyckHUK HayuMTCS:
® HaxOJIUTh CYMMYy OECKOHEYHO YOBIBAIOIIEH TeOMETPUYECKONW MPOrpeccUuu; BIAJETh
MOHATHUSAMHU: ITPOU3BOIHAS (PYHKIIMHU B TOUKE, IPOU3BOIHAS (DYHKIIHM;
® BBIYHCIATH MPOU3BOJIHBIC AJIEMEHTAPHBIX (PYHKIMMA, MPUMEHSsSI MpaBUiIa BBHIYUCICHUS
MPOU3BOIHBIX, UCIIOJIb3YS CIIPABOYHBIC MAaTEPUAIIBL;
e uccienoBaTh PYHKIUH U CTPOUTH UX TpadUKH ¢ TIOMOIIBIO TPOU3BOAHOIM;
® pemarh 33Ja4u C MPUMEHEHHEM yPaBHEHUS KacaTeabHOH K rpaduky QyHKINY;
e pemarh 33Ja4d Ha HAXOXKJEHUE HAaMOOJBIIEr0 M HAaUMEHbBIIEro 3HA4eHHUs (YHKIMH Ha
OTpE3Ke.
BbINyCKHUK MOJIYYHT BO3MOKHOCTh HAYYHUTHCH:
- IPUMEHSATh PELICHUS] T€OMETPUUECKUX, (PU3HMUECKUX, IKOHOMUUECKUX U APYTUX MPUKIATHBIX
3aja4, B TOM YHCIe 33Ja4 Ha HauOOJbIINEe U HaUMEHbIIINE 3HAaUEeHUs ¢ IPUMEHEHUEM armnapaTa
MaTeMaTUYECKOT0 aHalu3a
Kom0nHAaTOpHKA ¥ BEPOSITHOCTb.
BbinyckHUK HayuMTCS:
® BJIAJCTH MOHATUSAMH PA3MEILEHUE, IEPECTAHOBKA, COYETAHNUE U YMETh UX IPUMEHSATH IIPU
pEILLIEHNN 3a/]a4;
® UMETh MpEJICTaBIIeHHEe 00 OCHOBAaX TEOPHUHU BEPOSTHOCTEH (BKIHOYAs (OPMYIBI MOTHOM
BEPOSATHOCTH U GopMmyibl baiieca);
® UMETh MPEICTABIEHUE O CIy4aiiHON BeNWYMHE (€€ XapaKTepUCTHKH, UX BBIUMCICHHUE B
JTUCKPETHOM CiTy4ae).
BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYHUTHCH:
® [IPUMEHATh MAaTEMATUYECKUE METObI IPU PEILIEHUH COJEpKATENbHbIX 3a/1a4.
AKCHOMBI reOMEeTPHUH U UX CJI1eICTBHUS.
BbinycKHUK HAyYHTCS:
® [IOHMMaTh aKCHOMAaTHYECKHH CHOc0o0€ MOCTPOEHUsI T'eOMETPUH, pa3inyaTh OCHOBHBIE
¢Gurypsl B MpPOCTPAHCTBE, CHOCOOBI MX O0OO3HAYEHHs, NPUMEHATH (OPMYIUPOBKH
aKCHOM CTEPEOMETPHHM UX IS pELIEHMsI TPOCTENIIINX 3aay;
® COOTHOCUThH IUJIOCKME TeOoMeTpudeckue (Uryppl U TpeXMepHble OOBEKTHl € HX
ONMCAaHUSAMHU, YEPTEKaMHU, N300paKEHUSIMH;
e pa3nMYaTh U AaHATM3HPOBATH B3AHMHOE PACHOJIOKEHNUE PUTYP;
e n300paxkaTh reoMeTpudecKkre GUTyphl U TeJa, BBIMOIHATE YEPTEXK 110 YCIOBHIO 3a/1a4H.
BbInyCKHUK NOJYYHT BO3MOKHOCTh HAYYUTHCS:




® JCIOJIb30BaTh AKCUOMBI W CIEACTBUS W3 HUX IpPU PELIICHWH 33a7a4 JIOTMYECKOTrOo
Xapaxkrepa;
e 1300pa)kaTh TOYKH, MPSAMBIE U IUIOCKOCTH Ha MPOEKIHMOHHOM YEpTEXe MPU Pa3TudHOM
MX B3aMMHOM PacCIIOJIOKEHUU B IPOCTPAHCTBE.
IlapanaeJbHOCTH NPSAMBIX U IJIOCKOCTEN.
BbInyCKHUK HAY4YUTCSH:
® DaCIlO3HaBaTh HA YEpPTEKax M MOJCISIX IEPECEKAIOIIMECS, MapaJUIeIbHbIE IPSMBIE,
MEPECEKAOIINE TUIOCKOCTh W TapajlIeNIbHbIE €i; MapajulelIbHbIE W IEPECEKAIOLINECs
IIJIOCKOCTH;
® pemaTh FreOMETPUYECKUE 3aa4H, ONUPAsACh HA U3YYEHHBIE CBOMCTBA INIAHUMETPUYECKUX
U CTEPEOMETPUUYECKUX (QUTYP U OTHOIICHHI MEXy HUMH, TIPUMEHSS alreOpandecKuil u
reOMETPUUYECKHI anmnapar;
® [IPOBOJUTH JIOKA3ATEJIbHBIE PACCYXKICHUS NPU PELIEHUU 3a7ad, JT0Ka3blBaTh OCHOBHBIE
TEOPEMBI KypcCa;
®  BBIYMCIATH JIMHEWHBIC AJIEMEHTHI U YIJIbl B IPOCTPAHCTBEHHBIX KOH(MUTYpaLIHSIX.
BpinyCKHUK MOJTYYHT BO3MOKHOCTh HAYYNUTHCH:
® HAy4HTCsd H300pakaTh MPOCTPAHCTBEHHBIC (UTYPHl Ha IUIOCKOCTH B IapaJlIeIIbHON
MIPOEKIIUH.
IlepneHAUKYISPHOCTh NPAMBIX U IIJIOCKOCTEIA.
BbinycKHUK HAYy4YUTCS:
® ONNCHIBATH B3aUMHOE PACIOJOXKEHUE MPSAMBIX M IJIOCKOCTEM B IMPOCTPAHCTBE,
apryMEHTHUPYS CBOU CYXICHUS;
e pewarh 3aJa4d Ha IEPHEeHIUKYISPHOCTh NPSIMBIX M IUIOCKOCTEM B IPOCTPAHCTBE,
MPUMEHSATH CBOMCTBA MEPIIEHIUKYISPHBIX MPSAMBIX U IIJIOCKOCTEM.
BhInyCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCH:
® T[I03HAKOMHUTCSl C TMOHSATHEM LEHTPAJHHOTO MPOEKTUPOBAHMS W HAYYUTCS H300pakaTh
MIPOCTPAHCTBEHHBIE (PUTYpHI HA TUIOCKOCTH B LIEHTPAIBLHOM MPOEKIIHH.
MHOrorpaHHMKH.
BoinyckHUK HAy4uTCH:
® CTpPOUTH Pa3BEPTKY;
MIPUMEHSTD MMOHATHE MHOTOTPAHHBIE YTJIbI;
pemaTh 3a1a4M C BBITYKJIBIMA MHOTOTPaHHUKAaMHU, TEOpeMoi Diiiepa;
MPUMEHSTH MMOHATHUS: YCEUEHHAs! TMPAMU/Ia, HAKJIOHHAS MPU3Ma;
BUJIETb CUMMETPUM B MmpusMe U nupamuje. [IpuMeHHTH 3HAHHMS O CUMMETPUHU B
MPOCTpaHCTBE (LIEHTpajbHAasl, OCeBas, 3e€pKalibHasA), TPUBOIUTH MPUMEPHl CHMMETPHUIl B
OKpY>KarolleM MUpE;
® pemiath CTEPEOMETPUYECKHE 33Jaud Ha HAaXOXKICHHE T€OMETPUYECKUX BEIHUYWH (JJIHMH,
YIJI0B, TUIOMIAeH, 00bEMOB); UCIIOIL30BATh MPU PEIICHUH TUTAHUMETpUUYECKUe (PaKThl U
METO/IbI.
BbinyCKHUK MOJYYHT BO3MOKHOCTh HAYYNTHCH:
® BIIAJIETh MOHATUAMH LIEHTPAIBHOE M MAPAUIEIBHOE MPOCKTUPOBAHUE U MPUMEHSTh UX
MPY MMOCTPOEHNUH CEYEHUII MHOTOTPAHHUKOB METOJIOM MPOEKIIU;
®  CTPOUTH C€YEHHUSI MHOTOIPAaHHUKOB; MOAEIUPOBATH MHOTOIPAHHUKH.
BeKkTOpbI B IPOCTPAHCTBE.
BbinyCKHUK Hay4YuTCH:
® 1CIOJIb30BaTh U3BECTHBIE U3 Kypca MJIAHUMETPUU CBEIEHUS O BEKTOpaX U JEHCTBUSIX HaJ
HUMH, BBITIOJIHSTH CIIOKEHHUE, BBIYUTAHNE, YMHOKEHHUE BEKTOpPA HA YHCIIO;
e  OmNpeAessaTh KOOPAMHATHI TOYKH; MPOBOJIUTH OMNEpAlMd HaJl BEKTOPAMH, BBIYUCIATH
JUTMHY U KOOPJAMHATBI BEKTOPA, YTOJl MEXKY BEKTOPaMH.
BbinyCKHUK MOJYYHT BO3MOKHOCTh HAYYNTHCH:
e pelaTh 33/1a4M Ha Pa3JI0KEHNE BEKTOPA IO TPEM HEKOMIUIAHAPHBIM BEKTOPaM;
e  pemaTh FEOMETPUYECKUE 3a1a4l METOJIOM KOOpPIUHAT.




MHOro4jieHsbl.
BbInycKHUK HAyYHMTCS:

®  BBINOJHATh apUPMETUUYECKHE ONIEPALIUU HAJl MHOTOUICHAMU;

® HCIOJIB30BaTh TeOpeMy be3y Ipu [ejIeHn MHOTOYJIEHOB;

® HAXOIUTb KOPHU MHOIOYWICHOB C OJHOM IIEPEMEHHOM, PACKJIAaJblBaTh MHOTOYJIECHBI Ha
MHOUTEIH.

BbINyCKHUK MOJIYYHT BO3MOKHOCTD HAYYUThCH:

® BBHINOJNHATH apU(PMETUUYECKHE ONepaliy HaJ MHOTOWICHAMH OT  HECKOJBKUX
[IEPEMEHHBIX;

® BBIJCIATH CUMMETPUYECKAE MHOTOYICHBI, OJHOPOJHBIE MHOTIOWIEHBI, pPEIIATh
YPaBHEHUS BBICIIUX CTEIICHEH.

Crenenu u kopHu. CTeneHHble QYHKINM.
BbInyCKHUK HAYYUTCSH:

e BJAJIETh MOHATHEM CTENeHHass (YHKIHS, CTPOUTh €€ Tpaduk M yMeTh NIPUMEHSITH
CBOWCTBA CTENCHHOHN (DYHKIIUM MPH PEILICHUHU 33]1ay;

e pa3nuyarh GYHKLUUU Y = "\X, X CBOICTBA U rpadHKY;

®  OIEpUPOBATH CTEIEHBIO C JEHCTBUTEIBHBIM ITOKA3aTEIIEM.

Iloka3zaTenbHas U Jorapupmuyeckas GyHKIUH.
BbeInyCKHUK HAy4YuTCH:

® BJAJETh MOHATHAMH TIOKa3aTeNbHAs U JorapupMudecKas GyHKINU; CTPOUTH UX TPaPUKH

U YMETbh IPUMEHATH CBOIMCTBA (PYHKIMI [IPU PEIICHUH 3a/au.
BbInyCKHUK IOJIYYHT BO3MOKHOCTh HAYYHUTHCH:

® BHINOJHATH NPeoOpa30BaHUSI KOMOMHHPOBAHHBIX JIOTAPU(DPMUUYECKUX M TTOKA3aTEIBHBIX
BBIPAKECHMI;

® BBHIUMCIIATH HaUOOJbIIEE U HAaUMEHbIIEE 3HAaUEHUE MTOKA3aTeIbHONW U Jlorapu(MUUEcKOi
GbyHKIHIA.

IlepBooOpa3Hasi M MHTerpaJl.
BbInycKHUK HAyYHTCS:

e Bpuucnare miomanM  ¢QuUryp Ha KOOPAMHAaTHOM IUIOCKOCTH € MPUMEHEHUEM
OIIPEACIIEHHOTO UHTETpAaJIa.

BbINyCKHUK MOJIYYUT BO3MOKHOCTD HAYYUThCH:

® OBJAJETh OCHOBHBIMHM CBeleHUsMU 00 wuHTerpasie HrploToHa-JleliOHuna u ero
PUMEHEHUSX.

YpaBHeHusi u HepaBeHCTBA. CHCTeMbl YPABHEHWH M HEPABEHCTB.
BbinyckHUK HayuMTCS:

e CcBOOOJHO ONEpUPOBaTH MOHATHSAMM: YpPaBHEHHE, HEPABEHCTBO, PaBHOCUJIbHBIC
YPaBHEHUs U HEPABEHCTBA, YPAaBHEHHE, SIBIIIOIICECS CIECICTBUEM IPYroro ypaBHEHHS,
yYpaBHEHHMsI, PABHOCUJIbHBIE HA MHOXKECTBE, paBHOCHJIbHBIE TPe0Opa30oBaHus ypaBHEHUM;

e pelmarh pPANMOHAIBHBIE, WPPALMOHAIBHBIE, ITOKA3aTEeNIbHbIC, TPUTOHOMETPUYECKHE U
jorapuMuyuecKkre ypaBHEHHUS, UX CUCTEMbI, B TOM YHCJIE HEKOTOPbIE BU/Ibl YpaBHEHUH 3
U 4 CTEeIeHEH;

® pemiath ypaBHEHHsI, IPOCTEHUILINE CUCTEMBl YPaBHEHUM, UCIIONb3Yys CBOMCTBA (YHKIMHM 1
uX rpaduKoB; HCIOJIB30BATH JJIsi NPUOIMIKEHHOTO PElIeHUs] YpaBHEHUI U HEPaBEHCTB
rpadu4ecKuil METOI.

BbInycKHUK NOJIYYUT BO3MOKHOCTH HAYUYHThCSA

e CcBOOOIHO oOmpeAensTh THUII W BBIOUPATh METOJA pPELICHHsS IO0Ka3aTeNbHBIX U
JOrapu(pMHUECKUX ypaBHEHUH M HEPAaBEHCTB HUPPALMOHAIBHBIX ypaBHEHUH H
HEPaBEHCTB, TPUTOHOMETPUYECKUX YPABHEHU U HEPABEHCTB, UX CUCTEM;

® pelaTth OCHOBHBIE TUIIBI YPAaBHEHUH U HEPABEHCTB C TapaMeTpaMH.

DJICMEHTHI TeOPHHU BEPOSITHOCTEH M MATEMAaTHYeCKOH CTATHCTHKH.
BbInyCKHUK HAY4YUTCH:

® MOJEIUPOBATH pEAIbHbIE CUTyallUd HA SI3bIKE TEOPUM BEPOATHOCTEW M CTATUCTHUKH,

BBIYUCIIATH B IPOCTEHIIINX CIIydasiX BEPOSTHOCTH COOBITUH;




e pemath MpocTeWIINe KOMOMHATOpHBIE 3aJadyd METOJIOM Iepedopa, a Takxke C
UCIIOJIb30BaHUEM U3BECTHBIX (popmyi, TpeyronbHuka [lackans;
e BHMUUCTATH Kod(duimentsl OuHoma HpioToHa 1o Qopmysre W C HCIOIBL30BaHHEM
TpeyroibHuka [lackans.
BbINnyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:
® aHaJNM3UPOBATh pEajbHbIE YHCIOBBIE JaHHbIE, HWH(OPMALUIO CTATUCTHYECKOTO
XapakTepa;
®  OCYILECTBJIATH MPAKTUUYECKUE pacdeThl O (hopMyiiam;
® [I0JIb30BaTbCA OLICHKOM M IPUKHUIKOW IIPU IPAKTHYECKUX pACUeTax, OBJIAJETh
OCHOBHBIMH TOHATHSMH Teopuu TpadoB (rpad, BepmmHa, pedpo, CTENECHb BEPIIHUHBI,
nyTh B rpade) ¥ yMeTh IPUMEHATDH UX MPHU PELICHUU 3a]1a4.
MeTo1 KOOPIAMHAT B NIPOCTPAHCTBE.
BbInyCKHUK HAYYUTCSH:
® OIpCACIATb KOOPAWHATBI TOYKH, HNPOBOJUTH OICPAllMM HAJ BCKTOPpaMH, BBIYUCIIATH
JUIMHY U KOOPAHUHATEI BEKTOPA, YOI MEXKIY BEKTOPaMHU,
® CIOJIB30BaTh (POPMYILY PaCCTOSIHUS OT TOUYKH JO TUIOCKOCTH;
¢ MPHUMCHATH NOHATUC KOMIIIAHAPHBIC BEKTOPHI;
® pacCKiIaAbIBaTbh BCKTOP IO TPEM HCKOMILJIAHAPHBIM BCKTOPaM.
BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:
® pemath reOMETPUUYECKUE 33Ja4d METOJIOM KOOPAUHAT.
IMaMHAP, KOHYC, HIap.
BbINnyCKHUK HAYYHTCS:
® UMETh MIPEJICTABICHHUE O Pa3BepPTKE MWIMH/PA U KOHYCa;
® BIAJCTh NOHATUAMHU IUIONIAJb MOBEPXHOCTH IWJIMHIPA M KOHYCAa YMETh IMPUMEHATh UX
IIPU PEIICHUH 3a7ay.
BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYUYHThCS:
® HayduTCs MOJEIHPOBATH peajbHble CHUTYallMd Ha S3bIKE TEOMETPUHU, MCCIEN0BAThH
MOCTPOCHHBIE MOJIENIU C UCTIOJIh30BAaHUEM I€OMETPUUECKIX MOHITHIA U TEOPEM, armapara
anreopsl;
® pemiath MPaKTHYECKHE 3a/1a4H, CBA3aHHBIE C HAXOXKJICHHEM F€OMETPHUECKUX BETHUUH.
O0beMBbI TeJl.
BbInycKHUK HAYYMTCS:
® BJIAJACTHh IIOHATUAMU O6”I)CM, 00BEMEI MHOI'OrpaHHUKOB, 00BEMBI TEII Bpali€cHusa H
INPUMEHATH UX IIPU PELICHUN 3a1a4.
BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:
® [PUMEHSATH NPU PELIeHUH 33/1a4 GopMyJibl 00beMa I1apa U ero 4acTeu.




Pasznen 2. Cogep:xanne yueOHoro npeamera «MaremaTuka (ajredpa u Havyaja
MaTeMaTH4YeCKOr0 aHAJIN3a, FTeOMeTPHsi)»
/elicmeumenvnuie yucha.

ITonsiTue HatrypanbHOro uucia. MHokecTBa yucen. CBOMCTBA NEUCTBUTEIBHBIX YHCEIL.
Meron matematndeckoi nHAyKIuM. [lepecranoBku. Pazmemenus. Coueranus. [Joka3zarenbcTBO
YHCIIOBBIX HEpPaBEHCTB. JlemuMocTh 1enbiX uucesl. CpaBHEHHME 10 MOAYJIIO T. 3aJa4yd C
[EJIOYNCIICHHEIMM HEU3BECTHRIMM.

OcHOBHast 11€JIb: CHUCTEMAaTU3UPOBATh M3BECTHBIE W U3YYUTh HOBBIE CBEICHHUS O
JICUCTBUTEIIHPHEIX YUCIIAX.

Payuonansusie ypasnenusn u HepageHcmed.

Paunonanbubie BelpaxkeHusa. @opmyinsl 6uHoMa HbrOTOHA, CyMMBI M pa3HOCTH CTETIEHEH.
Paitmonansubie ypaBHeHHA. CHCTEMBI pallMOHAIBHBIX YpaBHEHUW. MeTojq  MHTEpBAJIOB
penieHust HepaBeHCTB. ParimoHanbHbie HepaBeHCTBA. CUCTEMbl pallUOHAIBHBIX HEPABEHCTB.

OcHoBHass 1enb: copMUpPOBATH YMEHHS peEIIaTh pPalMOHAJIbHBIE ypaBHCHHUS W
HEpaBEHCTBA.

Kopenv cmenenu n.

;
[Tonstue ¢pynkuuu u ee rpaduka. Oyuknus y = x . [loHATHE KOpHS CTENEHU 1. KOPHU
YeTHOH M He4YeTHOW creneHed. Apudmernyeckuit kopeHb. CBoOIiCTBa KOHEW CTEMEHH II.

OyHKIHSA Y = i!j';, x >0.

OcHOBHasi 1eNIb: OCBOWUTH IOHATHS KOHS CTETIEHW M U apUPMETUYECKOTO KOPHS;
BbIpadOTaTh yMEHUE IPEOOPA30BHIBATh BBIPAXKEHUSI, COJIEPKALIIE KOPHU CTEIIECHU II.

Cmenens nonoxcumenbHo20 Yucaa.

ITonssTue w®  cBoOWicTBAa  CTENEHM C  palUOHalNbHBIM  IOKaszareneM. Ilpenen
nocienoBarenbHocTd.  CBoiicTBa mpenenoB. beckoHeuHo —yObIBarolasi reoMeTpUyYecKas
nporpeccuss. Yucno e. IloHsaTHe creneHu ¢ vppalvoHalIbHBIM NokazareneM. [lokasarenpHas
byHKLHS.

Ocno6nas yenvb: YCBOUTH TMOHSATHS PpAlMOHAIBHOW UM HppalMOHAIbHON CTeleHen
MOJIOKUTEIBHOTO YKCIIa U MIOKA3aTeNbHON (PYHKIIMHU.

Jozapughmor.

[Tonsitue u cBoiictBa norapudmos. Jlorapupmuyeckas GyHKIUSL
OchosHas yenvb: OCBOUTH IOHATHE Jorapudma u sorapudmuyeckoil (yHKLIUH, BBIPAOOTATH
yMEeHHue NMpeoOpa3oBbIBATh BRIPAKEHUS, COJEpKAIUE JIOTapU(MBI.

Ilokaszamenvusle u no0zapupmuyuecKkue ypasHeHus u HepaseHcmaa.

[Tpocreiimue norapupmMuuecKkue ypaBHEHHsS M HEpaBEHCTBA. YpaBHEHHsS U HEPaBEHCTBA,
CBOJIAIIMECS K MPOCTEUIIINM 3aMEHON HEU3BECTHOTO.

Ocnoenas yenvb: cCHOPMUPOBATH YMEHHE pellaTh IOKa3aTelbHble W Jorapudmuyueckue
YpaBHEHHUS U HEPABEHCTBA.

Cunyc u Kocunyc yzna.

[Tonsitue yrna u ero mepsl. Onpenenenue cuHyca U KOCHHYCa yIiia, OCHOBHbIE (hOPMYJIbI
JUIsl HUX. ADKCHHYC U apKKOCUHYC.

OcHo6nas yenb: OCBOUTH IMOHATHS CHHYCAa M KOCHHYCA ITPOM3BOJIBHOIO yIja, U3YYWUTh
CBOICTBa (PyHKIIMIA yrina: Sin o U COS o .

Tanzenc u komanzeuc yana.

Omnpenenenust TAaHT€HCA U KOTAHT'€HCA YIJIa U OCHOBHBIE (POPMYJIBI JUIsl HUX. APKTaHT'€HC U

ApPKKOTAaHI'EHC.



Ocno6nas yenb: OCBOUTH MOHATUS TAHTEHCA U KOTAHI'€HCA IIPOU3BOJIBHOIO YIJIa, U3yUUTh
cBoMcTBa (PyHKIMH yria: tg o u ctg o .

Dopmynsl cnoxcenu.

Kocunyc cyMMBI 1 pa3HOCTH ABYX YIJIoB. DOpMyIIbI UIsl JOTIOJIHUTEIBHBIX YIiaoB. CHHYC
CyMMBI U pa3HOCTH IBYX yriioB. CymMMa M pa3HOCTb CHHYCOB M KOCHHYCOB. DOpMyibl Ui
JIBOMHBIX M IIOJOBUHHBIX YIJOB. [Ipou3BeneHue CHHYCOB U KOCHHYCOB. DOpMyibl i
TaQHI'€HCOB.

OcHnosHas yenb: OCBOUTH (OPMYIBI CHHYCAa U KOCHMHYCAa CYMMbI M Pa3HOCTH JIBYX YIJIOB,
BbIpa0OTaTh YMEHUS BBIIOJHATH TOXIECTBEHHBbIE NPeoOpa3oBaHUsl TPUTOHOMETPHUUECKHUX
BBIPQ)KEHUI C UCIOIb30BaHUEM BBIBEIEHHBIX (DOpMYII.

Tpuzonomempuueckue QyHKyuu 4ucio6020 apZymenma.

®ynkmK Y = Sin X, Y = C0S X, y = tg X, y = ctg X.

OcnosHnas yenvb: W3y4UTh CBOMCTBA OCHOBHBIX TPUTOHOMETPUYECKHUX (YHKIMH U HX
rpaduKoB.

Tpuzonomempuueckue ypasHeHus U HEPAGEeHCMEA.

IIpocreiimine TPUTOHOMETPUYECKUE YpPaBHEHHsA. TPUTOHOMETPUYECKUE YPaBHEHUS,
CBOIALIMECS K  IPOCTEMIIMM  3aMEHOM  Hens3BecTHOro.  [IpuMeHeHne  OCHOBHBIX
TPUTOHOMETPHUYECKUX (OPMYIT IS petieHns ypaBHeHuid. O THOPOJHBIE YpaBHEHHUSL.

[Ipocreiiine TPUrOHOMETPUYECKUE HepaBeHCTBA. HepaBeHcTBa, cBoxdmuecs K
IIPOCTEHIINM 3aMEHON HEU3BECTHOIO BBEJIEHUE BCIIOMOIaTEIbHOIO yIJa.

Ocnosnasa yenv: cHOPMUPOBATH YMEHUS PpEIIATh TPUTOHOMETPUYECKHE YpaBHEHUS U
HEPABEHCTBA.

Bepoamnocmo cobvimus.

[TonsiTust 1 cBOICTBA BEPOSITHOCTU COOBITHS.

Ocnoénas yenv: OBIAAETh KIACCUYECKUM MOHSITHEM BEPOSITHOCTU COOBITUS, U3YUUTh €r0
CBOICTBa U HAYYUTHCS IPUMEHATD UX MPH PELICHUU 3a]1a4.

Yacmoma. Ycnoenas 6epoamnocnis.

OTHOCHUTEIBHASA YaCTOTA COOBITH. Y CIIOBHAs BEpOATHOCTh. HezaBucumble cOOBITHS.

OcnosHnas yenv: OBNAJETh MOHATHSAMM YacTOTBI COOBITHS M YCJIOBHOW BEpPOATHOCTH
COOBITHS, HE3aBUCUMBIX COOBITUI; HAYYUTh MPUMEHATh UX NIPH PEILICHUU 3ajay.

Dynkyuu u ux cpaguxu.

OnemeHtapHble (QyHkiuu. HMccnenoBanue ¢GyHKIMH U MOCTpOEHHME UX TpaduKOB
arieMeHTapHbIMU  MeToaaMu. OCHOBHBIE crocoObl mpeoOpazoBaHus TrpadukoB. ['paduku
byHKIMH, conepkaiux Moaynu. I'paduku CI0KHBIX QYHKITHM.

OcHOBHas 11€7b — OBJIQJETh METOIaMH HCCIeI0BaHUs (YHKIUN U IOCTPOECHUS UX Ipa(UKOB.
Ilpeoen pynkyuu u nenpepviéHocms.

[Tonstue mpenena  QyHkuuu. OJHOCTOPOHHHE — TIpeNeNbl, CBOWCTBA  IPEJEIIOB.
HenpepsiBHOCTh (DyHKIIMIA B TOUKE, HA UHTEpBaJle, HA OTpe3Ke. HempepbIBHOCTH 3JIeMEHTAPHBIX
¢ynkuuii. Pa3peiBHble QyHKIMH.

OcHoBHasl 11eJIb — YCBOUTH MOHSTHS Npezena GyHKIUN U HEMPEPhIBHOCTU (PYHKLHUU B TOUKE
Y Ha UHTEpBAJIE.
Oopammnvie hynkyuu.
[Tonsitue obpatHoi pyHkuuu. B3aumuo oOpathbie ¢pyHkiuu. OOpaTHbIE TPUTOHOMETPUYECKHE
byHKINN.

OcHOBHas 11eJIb — YCBOMTH MOHATHE (PYHKIMM, 0OpaTHOM K JAaHHOHM, M HAyYUTh HAXOJHUTh
(byHKLMIO, OOpaTHYIO K JaHHOM.
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Ilpouseoonas.

[Tousitue npousBogHOi. [Ipon3BOgHAS CyMMBI, Pa3HOCTH, MPOM3BEIAEHUS M YACTHOTO JBYX
dbyakumii. HempepbIBHOCTh (YHKITUN, HMEIONUX MTPOU3BOAHYI0, Auddepennnan. [IponsBoaHbie
anemMeHTapHbIX GyHKIuH. [IponsBoanas cinoxxaon Gynkuuu. [IponsBoaHas oOpaTHON HYHKIIHH.

OcHoBHas Ie7Tb — HAY4YUTh HaXOUTh MPOU3BOAHYIO JIF000H 371eMeHTapHOM PyHKIUU.
Ilpumenenue npouseo0Hoil.

MakcumMyM U MUHUMYM (pyHKIUH. YpaBHeHHE KacaTelbHOW. [IpuOarmKeHHbIE BEIYUCICHHS.
Teopemsl 0 cpennem. Bo3pactanue u yObiBanue (pyHkiuid. [Ipon3BoHbIE BBICIIMX MOPSAKOB.
Beimyknocts rpaduka pyskmun. IkcTpeMyM (QYHKIUM ¢ €AMHCTBEHHON KPUTHYECKOW TOYKOM.
3a/aun Ha MAaKCUMyM W MHUHHUMYM. AcUMOTOTHL. J[poOHO-nmuHelHas ¢yHkiusa. [Toctpoenue
rpadukoB QyHKINI ¢ IPUMEHEHUEM MPOU3BOIHOM.

OcHoBHasi Leldb — HAYYUTh NPUMEHSATH MPOU3BOJIHYIO NPHU HCCICAOBAHUU (PYHKIHMA U
PELICHUH IPAKTUYECKUX 3a/a4.

Ilepsooobpaznas u unmezpan.

[TonsTne mepBoOOpa3HOW. 3aMeHa MEpPEeMEHHOW W MHTErpUpoBaHHE Mo yacTsaM. [lmomanp
KpUBOJIMHENHHOW  Tpameuuu. OmnpeneneHHbli  uHTerpan. I[lpuOmmkeHHOe — BbIYMCIEHUE
omnpezaeneHHoro wuHrerpana. ®opmyna Herotona — JleiiOnuma. CBoiCTBa OMpECIEHHBIX
UHTErpaioB. [IpMMeHEHHe ONpeNeNeHHBIX MHTETPAaJOB B TEOMETPHUYECKUX U (PU3MUECKUX
3agayax. [lousatue  nuddepeHnuanbHOro  ypaBHEHHMsS.  3ajayd,  NPUBOASIINE K
muddepeHIMaTbHBIM YPaBHEHUSM.

OcHoBHast 1enb — 3HaTh TaOnMIly MEpPBOOOpPa3HBIX (HEOMPENeICHHBIX WHTErPalioB)
OCHOBHBIX (DYHKIHMI M yMeTh NpUMEHATh Gopmyny Hpiorona — JleitOHHIIA TpU BBIYUCICHUU
OIpeIeIEHHBIX UHTETPAJIOB U IJIOWaAen duryp.

Pagnocunvrnocms ypasrnenuii u HepageHcma.

PaBHOCUIBbHBIE TIPe0Opa3oBaHUs YpaBHEHHUM U HEPABEHCTB

OcHoBHasl Ledb: - HAYYUTh NPHUMEHSTh PaBHOCUJIbHBbIE MpeoOpa3oBaHUs IMPHU pEIICHUU
YPaBHEHUH U HEPABEHCTB.

Ypasuenun-cneocmeus.

IlonsiTue  ypaBHeHuMsA-cleACTBUs. Bo3BeneHue  ypaBHEHHS B YETHYIO  CTEIICHb.

[TorennupoBanue norapupmuueckux ypaBHeHui. [IpuBeneHne mogoOHBIX YJIEHOB YpaBHEHHS.

OcBoOox/ieHne  ypaBHEHHs  OT  3HaMeHaTens.  [IpumeHeHue — jmorapu@MHUUECKHX,
TPUTOHOMETPHUYECKUX M IPYTUX (popmyi.

OcHOBHas 11eNIb — HAYYHTh NPUMEHATH IMPEeoOpa3oBaHUs, MPHUBOISIINE K YPaBHEHHUIO-
CIIE/ICTBHIO.

Pagnocunvnocms ypasnenui u Hepagencme cucmemam .

Pemrenne ypaBHEHUH ¢ IOMOLIBIO CUCTEM. PellleHre HEpaBEHCTB € IIOMOILBIO CUCTEM.
OcHOBHas 1elb — HAYYUTh NPUMEHSTH IEPeXo] OT ypaBHEHHs (WM HEpaBeHCTBA) K
PaBHOCUJIBHOM CUCTEME.

Pagnocunvnocms ypasnenui na MHOMICECMEAX.

Bo3Benenune ypaBHEHUST B YETHYIO CTENEHb. YMHOXEHHE YypaBHEHUS Ha (YHKIUIO.
JlorapudmupoBanne W TOTEHIIMPOBAHUE YpaBHEHWH, TMPUBEJICHUE TOJOOHBIX YJICHOB,
IIPUMEHEHNE HEKOTOPBIX (popmyit.

OcHOBHas 11e1b — HAay4MTh IPUMEHATH NIEPEXO K YPABHEHHUIO, PABHOCHIBHOMY Ha HEKOTOPOM
MHOXECTBE UCXOJTHOMY YPaBHEHHUIO.
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PagnocunvHocms HepaseHCcme Ha MHOICECMEAX .

Bo3Benenune HepaBeHCTBa B YETHYIO CTENEHb M YMHOXXEHHE HEpaBEHCTBAa Ha (YHKIHIO,
MOTEHLMPOBAHUE JIOTApU(PMUUECKIX HEPABEHCTB, MPUBEIACHHE MOI0OHBIX YJICHOB, IPUMEHEHUE
HEKOTOpBIX popmyi. Hectporue HepaBeHCTBa.

OcCHOBHas 11€J1b — HAYYUTh IPUMEHSATH [IEPEX0/] K HEPABEHCTBY, PABHOCHJIBHOMY Ha HEKOTOPOM
MHOECTBE UCXOJTHOMY HEPABEHCTRY.
Memoo npomesrcymkoe 014 ypagHeHull u HepaeeHCcma.

YpaBHEHHS 1 HEPABCHCTBA ¢ MOYJISIMA. METO1 HHTEPBAJIOB JUISl HEIIPEPHIBHBIX (DYHKITHIA.
OcHOBHas 11€J1b — HAY4YUTh PEIIaTh YPABHEHUSI U HEPABEHCTBA C MOAYJSIMU U IPUMEHSITh METO/T
WHTEPBAJIOB JJIsl PEILIECHHS] HEPABEHCTB.

Hcnonvzosanue ceoiicme pynKyuil npu peuieHuu ypagHeHuil u HepageHcma.

Hcnonp3oBanne obmactedt  cymiectBoBanus — (ynkmuii.  Mcmonws3oBanwe — obnacrei
cymecTtBoBanus (GyHkuui. Mcnonp3oBanue orpanudeHHoctu ¢yHknuil. Mcnons3oBaHue
MOHOTOHHOCTH ¥ 3KCTpEeMyMOB (QyHKIMHU. Mcrionbp30BaHre CBOMCTB CUHYCOB M KOCHHYCOB.
OcHOBHas 11€7Tb — HAYYUTh IPUMEHSTH MIEPEX0]] K HEPABEHCTBY, PABHOCHJIBHOMY Ha HEKOTOPOM
MHOECTBE UCXOJTHOMY HEPABEHCTBY.

Cucmemul ypasnenuil ¢ HeCKONbLKUMU HEU3EECHHBIMUL.

PaBnocunbHOCTE cucteM. Cucrema-ciencTsue. Meros 3aMeHbl HEU3BECTHBIX. Paccyxienus
C YKMCJIOBBIMU 3HAUYEHUSIMH IPU PELIEHUU CUCTEM YPABHEHUH.

OcHoBHas 1[elb — OCBOUThH pa3HbIE CHOCOOBI PEIICHUs CHCTEM YPAaBHEHHH C HECKOJIbKUMU
HEU3BECTHBIMM.

Hekomopuie ceéedenusn u3z nianumempuu.

Yenvr u ompesku, ceazannvle ¢ okpyscnocmoio. Pewenue mpeyeononuxos. Teopemvr Menenas u
Yegwl. Dnnunc, eunepbona u napaboia.

OcHoénas yenb — PACUIMPUTH M3BECTHBIE YyYalllUMCS CBEACHHUS O T'€OMETPUUYECKUX
¢urypax Ha IUIOCKOCTH: PAacCMOTPETh psAJ TEOpeM 00 yriax U OTpe3KaX, CBS3aHHBIX C
OKPYXKHOCTBIO, O BIHCAHHBIX U ONHCAHHBIX YETHIPEXYTOJNbHUKAX; BBIBECTH (OPMYIBI IS
MeAMaHbl U OHCCEKTPUCHI TPEYrolbHUKA, a Takke (OpMynbl TMUIOUMIAAU TPEYroJbHUKA,
WCIIOJIb3YIOUIUE PAUYChl BOIMCAHHON U OMHMCAHHOW OKPY)KHOCTEW; MO3HAKOMUTBH YUYaIUXCS C
TaKMMH UHTEPECHBIMH 00BbEKTaMH, KaK OKPYKHOCTH U MpsiMasi Diijiepa, ¢ TeopeMaMu MeHenas u
UeBbl, U, HaKoHEll, JaThb I'€OMETPUYECKHE OIpEAENeHUs JIIIUICA, TUNepOosbl, Mapadoyibl U
BBIBECTU WX KAaHOHUYECKUE YPaBHEHUSI.

Beeoenue. Axcuomot cmepeomempuu u ux c1e0cmeus.

[Ipenmer crepeomeTpun. AKCMOMBI cTepeoMeTpun. HekoTopele cieIcTBUS U3 aKCHOM.

OcHoéHas yenb — TO3HAKOMHTH YYaIIMXCS C COJEp)KaHHEM Kypca CTEpEOMETPHH, C
OCHOBHBIMM TOHSTHUSIMU W AaKCMOMaMH, NPUHATBIMH B JAHHOM KYpCE, BBIBECTH IE€PBbIE
CIIEJICTBUSL U3 aKCHOM, JIaTh MPEICTaBICHHE O TEOMETPHUYECKHUX TEelNaX W UX MOBEPXHOCTAX, 00
M300paXeHUH MPOCTPAHCTBEHHBIX (PUTYp HA YepTexe, O MPUKIATHOM 3HAYCHHH TEOMETPHH.
IHapannenvnocms npamvix u KAOCKOCmell.

[TapannensHOCTh TPSAMBIX, NPAMOM W IUIOCKOCTH. B3amMHOE pacnosioxkeHue ABYX
OpSIMBIX B TPOCTPAHCTBE. YTON MEXAY ABYMs MpsAMbIMHU. [lapaineinpHOCTh TUIOCKOCTEH.
TeTrpasip u napasuiesenuIen.

OcHoenas yenb — cPOPMHUPOBATH MPEACTABICHUS YYALIUXCS O BO3MOXKHBIX CIIydasx
B3aUMHOT'O PACMOJIOKEHHS JBYX HPSIMBIX B MPOCTPAHCTBE (MPSMbIE MEPECEKAIOTCS, MPSAMbIE
napajuieNbHbI, MPSAMbIe CKPEIIMBAIOTCS), MPSAMONW U TMJIOCKOCTH (TpsMasi JEKUT B IJIOCKOCTH,
npsiMasi U MJIOCKOCTh MEPECeKaroTcs, MpsiMasi U MIIOCKOCTh NapaijiesibHbl), U3YYUTh CBOMCTBA U
MPU3HAKY NapaJICIbHOCTU MPSAMBIX U MJIOCKOCTEH.
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Ilepnenoukynapuocms npamvlx u njaocKkocme

[lepieHAMKYASAPHOCTh OPSAMOM M TUJIOCKOCTH. llepneHauKynsip ¥ HaKJIOHHBIE. YTOJ
MEXIY MNpAMOM U TUIOCKOCThIO. JIByrpaHHbIii yrod. IlepneHauKyJIsipHOCTh IJIOCKOCTEM.
Tpexepannwiii yeon. MHocozcpanmblil y2oi.

OcHogHass yenb — BBECTH MOHSATUS NEPIEHIUKYISIPHOCTH NPSIMBIX M IUIOCKOCTEH,
W3YYUTh TPU3HAKH TEPICHIUKYISIPHOCTH MPSMOM M TIIOCKOCTH, JABYX IUIOCKOCTEH, BBECTH
OCHOBHBIC METPHUYECKUE IMOHSITHUSA: PACCTOSIHME OT TOYKU 1O TUIOCKOCTH, PACCTOSHUE MEXIY
napajieIbHBIMU TUIOCKOCTSMH, MEXKAY MapaluieIbHBIMU MPSMON U IUIOCKOCTBIO, PACCTOSHUE
MEXIy CKPEIIUBAIOIIUMUCS MPSMBIMH, YTOJI MEKIY MPSAMOU M TUIOCKOCTHIO, YTOJ MEXKIY ABYMSI
IUIOCKOCTSIMU, U3YyYUTh CBOMCTBA MPSIMOYTOJILHOTO Mapalieienumne/a.

Mmuozozpannuxu.

[Tonsitue muororpannuka. [lpusma. [upamuna. IlpaBunsHble MHOTOIpaHHUKY.
OcHoBHas 11eJIb — MO3HAaKOMUTh YUYalIMXCsS ¢ OCHOBHBIMU BHJAMU MHOTOTPAHHUKOB (IIPU3Ma,
nupamMuia, ycedeHHas nupamunaa), ¢ Gopmynoit Ditnepa IS BBIITYKIBIX MHOTOIPAaHHHKOB, C
MPABHJILHBIMU MHOTOTPaHHUKAMH U 3JIEMEHTAMH UX CHMMETPHH.

Bexkmopul 6 npocmpancmee.

[Tonsatue BekTopa B mpocTpaHcTBe. CIOXKEHHE M BBIYMTAHHE BEKTOPOB. YMHOKEHHUE
BEKTOpa Ha uyncio. KomiuianapHbie BEKTOPHI.

OcHogHas yenb — 3aKPeNnuTh U3BECTHBIC YUALIUMCS U3 Kypca ITaHUMETPUN CBEJICHUS O
BEKTOPax U JCUCTBUAX HAJ HUMH, BBECTU MOHATHE KOMIUIAHAPHBIX BEKTOPOB B MPOCTPAHCTBE U
pPaccMOTpPETh BOIMPOC O PA3’IOKEHUH JIIOOOr0 BEKTOpa MO TPEM JAHHBIM HEKOMILIaHAPHBIM
BEKTOPaM.

Memoo koopounam 6 npocmpancmee. /[eusicenus.

KoopauHaTtel TOYKM ¥ KOOpAWHATHl BeKkTopa. CKalspHOE MPOU3BEIACHUE BEKTOPOB.
Ypasuenue nnockocmu. JIsuxenus. Ilpeobpazosanue noooobus.

Ocnoenas yenb — cHOpMHPOBATH YMEHHE YUALIUXCSI IPUMEHITh BEKTOPHO-KOOPIMHATHBIN
METO/I K PEIIEHHUIO 3a/1a4 Ha BHIYMCICHUE YTIIOB MEXIY MPSIMBIMU U TUIOCKOCTSIMH M PACCTOSIHUN
MEXy IBYMSI TOUKaMH, OT TOYKH JI0 MIOCKOCTH.

Hununop, konyc, wap.

[Monstre nunuaapa. [Imomanas moBepxHocTH munuHApa. [lonartue konyca. Ilmomans
MOBEPXHOCTU KOHYyca. YcedeHHbIM KoHyc. Cdepa u map. YpaBuenue cdeprl. Bzaumuoe
pacnosoxxeHue cgepsl u miockoctu. KacarenpHas minockocTts k cdepe. [lnomans chepsl.

OcHoénas yenp — JaTh ydalIUMCsl CUCTEMAaTHUYECKHUE CBEJIEHUs 00 OCHOBHBIX Telax U
MOBEPXHOCTAX BpallleHUs] — LUIUHAPE, KOHYCe, chepe, mape.

Oovemovt men.

O6beM mpsiMoyroipHOTO Mapasienenunena. OO0beMbl TPSAMONW MPU3MBI U LUJIHHJIPA.
OO0beMbl HAKJIIOHHOW TIPU3MBI, TUpaMUbl U KoHyca. O0beM mapa u miomaas chepsl. OObeMbl
IIaPOBOT'0 CErMEHTA, IIIAPOBOI'0 CJIOS U IIAPOBOTO CEKTOpA.

OcHogHas yenb — BBECTHU MOHATHE 00beMa Tella U BBIBECTH (DOPMYIIBI JJIsl BHIYHCICHUS
00BEMOB OCHOBHBIX MHOTOT'PaHHUKOB U KPYTJIBIX TEJI, U3YUYCHHBIX B KypCe CTEPEOMETPHH.
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Paszgea 3. TemaTnueckoe NJIAHUPOBAHME € YKA3aHHEM KOJMY€CTBA YaCOB,

OTBOJMMBIX HA OCBOEHHE KAaXKI0i TeMbI

Ne KonuuectBo
HaunmenoBanue paszienoB u TeM
n/n 4acoB
10 kaacce
1. Kophu, crenenu, iorapumel 72
2. Tpuronomerpuueckue Gopmyinsl. Tpuronomerpuieckne GyHKIUN 45
3. DJIEMEHTHI TEOPUHU BEPOSITHOCTH 8
4. [TpsiMble U TJIOCKOCTH B TPOCTPAHCTBE 37
S. MHororpanHuKu 24
6. IToBTOpEeHUE 11+7
204 4
11 kaacce
1. @ynxkiun. [Iponssoansie. IHTErpasl. 60
2. VYpaBuenus. Hepasencra. CucreMsl. 57
3. Tena v MOBEPXHOCTH BpaIICHUS. 20
4. KoopauHaTsl 1 BEKTOPEI. 31
5. IToBTOpEeHUE 19+17
204 4
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