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Pazgen 1. Ilnanupyemblie pe3yibTaThl OCBOCHUSI Y4eOHOIO mpeaMeTa
«MaremaTukay (yriry0JieHHbIIl YpPOBEHb)

PaGouas mporpamma oOecrieynBaeT AOCTHXKCHHE IUIAHUPYEMBIX PE3YJbTaTOB OCBOCHHS
yueOHOTO npeaMeTa «MaTeMaTHKay.

N3yuenne maTeMaTUKH 1O JaHHOW Mporpamme CocoOCTBYET (POPMUPOBAHUIO Y YHAIIUXCS
JIMYHOCTHBIX, METANPEJIMETHBIX U MPeIMETHBIX Pe3yJIbTATOB 00yYCHHUS, COOTBETCTBYIOIIMX
TpeboBaHHUAM (eepaIbHOr0 TOCYIAPCTBEHHOIO 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOIO
o0miero oOpa3oBaHHs.

N3ydeHne mareMaTUKU B CTapuield MIKOJE AAET BO3ZMOYKHOCTh JIOCTHXKEHUS
00y4aIOIIUMHUCSCICYIOIINX PE3YJIbTATOB.

JInuHoCTHBIE:

1) c(hOpMUPOBAaHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSI HAYKW; KDUTUYHOCTh MBIILJICHHS, YMEHUE PACIO3HABATH JIOTHYECKH HEKOPPEKTHBIE
BBICKA3bIBaHUSA, OTJINYATH TUTIOTE3Y OT (aKTa;

2) TOTOBHOCTh M CIIOCOOHOCTh BECTHU JUAJIOT C APYTUMH JIIOJbMH, JOCTUTATh B HEM
B3aMMOIIOHUMAaHUS, HAXOIUTh OOIIKE 1IEJTH ¥ COTPYAHUYATH JIJIs1 UX JTOCTHIKEHNS,
3) HAaBBIKM COTPYIHHMYECTBA CO CBEPCTHUKAMH, JETbMH MJIAJUIErO BO3pacTa,

B3pOCIBIMH B 00pa3oBaTeNbHON, OOIIECTBEHHO TIOJIE3HOW, Y4EOHO-HCCIEI0BATEIHCKOMH,
HpOGKTHOI\/’I U APpYTuX BUAaX JCATCIbHOCTHU,

4) BJIAJICHUE S3BIKOBBIMH CPEACTBAMU — YMEHHE SICHO, JIOTUYHO M TOYHO H3JIaraTb
CBOIO TOUKY 3pPEHMS, UCIIOJIb30BAaTh aJ€KBATHBIE SI3bIKOBBIE CPE/ICTBA;
5) BJIaJICHUE HaBBIKAMH [O3HABATEJIbHOM peduIeKCMM KaK OCO3HAHHS COBEpIIAEMbIX

JNEUCTBUI U MBICTUTENbHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMIA, PAHULl CBOETO 3HAHUA U
HE3HaHUs, HOBBIX IO3HABATEBHBIX 337a4 U CPEACTB UX JOCTHKEHUS.

6)  TrOTOBHOCTH M CIIOCOOHOCTh K OOpa30BaHHMIO, B TOM YHCJE CamMOO0Opa30BaHHIO, Ha
MPOTSHKEHUU BCEW >KU3HU; CO3HATENIbHOE OTHOLIEHHE K HENpEephIBHOMY OOpa3oBaHHUIO Kak
YCJIOBHIO YCTICITHOM Mpo(hecCHOHaIBLHON B 00IIECTBEHHOM IeATeTbHOCTH;

7) OCO3HAHHBIM BBIOOp Oyamymied TpodecCHM HW  BO3MOXKHOCTEH  peanu3aiuu
COOCTBEHHBIX JKM3HEHHBIX IUJIAHOB; OTHOLICHHE K MPO(EeCcCHOHATBLHOM NeATENbHOCTH KakK
BO3MOXXHOCTM  y4yaCTHSl B  pELICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX,
00IIIeHAIIMOHATBHBIX MPOOJIEM.

MertanpeaMeTHble:

1) YMEHHE CaMOCTOSATEIbHO OMNPEAEATh LU JESITENbHOCTH U COCTaBISATH IUIAHBI
NEeSITEeIbHOCTH;  CAMOCTOSITENIbHO ~ OCYLIECTBIISITh, KOHTPOJIMPOBATH M KOPPEKTHPOBATh
JeSITeNIbHOCTD; UCIIOJIb30BATh BCE BO3ZMOXKHBIE PECYPCHI Ui JOCTHUKEHUS TIOCTABICHHBIX LIeJIei
U peanu3aly IUIAHOB JIEATENbHOCTH; BBIOMpPATh YCHEIIHBIE CTPATeTHH B  PA3IUYHBIX
CUTYaIUsIX;

2) YMEHHE MPOAYKTUBHO OOILIATHCS W B3aHMMOJICHCTBOBATH B IMPOLIECCE COBMECTHOM
JEeSITeNIbHOCTH, YYUTHIBATh MO3UILIUU APYTUX YYACTHUKOB JIEATEIBHOCTH, 3((HEKTUBHO pa3peliaTh
KOH(JIMKTHI;

3) BIIQJICHUE HAaBBIKAMHU TO3HABATEIbHOM, y4eOHO-MCCIEAOBATEILCKON U MPOEKTHOM
NEeSTeNbHOCTH, HaBBIKAMHM  pa3pelieHus MnpoOieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEILBHOMY MOUCKY METOJIOB PELICHUS MPAaKTUYECKUX 3a7ad, MPUMEHEHUIO Pa3INYHBIX
METO/I0OB TIO3HAHMS;

4)  TOTOBHOCTh M CIOCOOHOCTH K CAMOCTOSTENLHON HH(DOPMAIMOHHO-TI03HABATEILHOMN
NeSITENFHOCTH, BKIIOYas yMEHHE OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX HHGOpMAIUH,
KPUTHYECKU

OIICHUBATh U MHTEPIPETUPOBATH WH(HOPMAIIHIO, TIOTYIAeMYIO U3 PA3TMYHBIX UCTOYHHKOB;

5)  yMeHHEe WCHOJIb30BaTh CPEACTBA HHPOPMAIMOHHBIX M  KOMMYHHKAIIHOHHBIX
texHonoruit (manee — UKT) B pemeHMM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U
OpPraHM3aIlMOHHBIX 33Jla4 ¢ CcOONIo/IeHuEM TpeOOBaHUN SPrOHOMUKH, TEXHHKU OE30TMacCHOCTH,



THUTUEHBI, PEeCypcocOepekeHusl, NPABOBBIX M O3TUYECKUX HOPM, HOPM HH(POPMALMOHHON
0€30IaCHOCTH.
MeranpeqMeTHBIMH ~ pe3yidbTaTaMH  OCBOGHHS ~ Kypca  siBisieTcss  (OpMHpOBaHHE
YHUBEPCAJIbHBIX yueOHbIX aeicTBuil (YVY /).
PeryasituBubie YY/I:
- CaMOCTOSITEJIBHO  OOHapyXuBaTb U  (QOpPMYIHpPOBaTh y4eOHYI0 Ipoldiiemy,
onpenensaTs uenp Y /;
- BBIIBUTaTh BEPCHHM pEIICHUs NpoOJeMbl, OcCo3HaBaTh (U
WHTEpIPETUPOBATh B CIIy4aeHEe00X0IMMOCTH ) KOHEUHbIN
- pe3yibTat, BEIOUPATh CPEICTBA JOCTIKCHUS 1SN U3 TPEAIOKEHHBIX, a TaKKe
HCKaTh MXCAaMOCTOSTEIHHO;
- COCTaBJIATh (MHIMBUIYAIbHO WM B TPYIIE) TUIaH peLIeHUs MpoOIeMbl
(BBITIOJIHEHUS TIPOCKTA);
- paboTas 1o TUIaHy, CBEpSATh CBOU JICHCTBHSI C IENBIO M, TPU HEOOXOIMMOCTH,
WCIIPABIISATH OMIMOKHCAMOCTOSITENIHHO (B TOM
- 9rcIie 1 KOPPEKTUPOBATH TIIaH);
- B JIMAJIOTE C YUYUTENIEM COBEPIICHCTBOBATh CAMOCTOSATEIBHO BEIOPAHHBIE KPUTEPHU
OIICHKH.
ITo3naBaTeabublie YY /I:
- MPOBOJIUTH HAOIIOJICHNE W SKCTIEPUMEHT TI0]] PYKOBOJICTBOM YUHTEIIS;
- OCYIIECTBIISITh PACHIMPEHHBIN TMOMCK WH(YOPMAIMK C HCIOJIH30BAHUEM PECYpPCOB
oubnuotexk nlHTEpHETA;
- co37aBaTh U MPeoOpPa30BHIBATh MOJIEIIN U CXEMBI ISl pelIeHUs 3a/1a4;
- OCYIIECTBJIATh BBIOOP Hanbosee 3hEeKTUBHBIX CITOCOOOB pelIeHUs 3a/1a4 B
3aBUCHUMOCTH OTKOHKPETHBIX YCIOBUIA;
- aHAJIM3UPOBATh, CPABHUBATD, KIIACCU(PHUITUPOBATH U 00001IaTh (haKTHI U SIBJICHUS;
- JaBaTh OINPEIEICHUS] TOHATHSIIM.
KommynukatuBubie YY
- CaMOCTOSITEIbHO OPTaHU30BbIBATh YUeOHOE B3aUMO/ICHCTBUE B IPYyMIe (OMPEIesTh
oO1urue 11eu, J0roBapuBaThCs APYT C IPYroM U T.J.;
- B JIUCKYCCUU YMETb BbIIBUHYTH apIyMEHThI U KOHTPAPTyMEHTHI;
- YUUTBHCS KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHMIO, C JOCTOMHCTBOM IPHU3HABaTh
OLIMOOYHOCTHCBOETO MHEHHS U KOPPEKTUPOBATH €T0;
- MOHUMas TO3ULHUI0 JIPYroro, pa3jinyaTh B €ro pedyu: MHEHHE (TOUYKY 3peHus),
JI0Ka3aTeNbCTBO (APryMEHThI), (DaKThI (TUIOTE3bl, AKCHOMBI, TEOPHUH );
— YMETb B3IJIIHYTh Ha CUTYAIUIO C MHOM MO3HUIIMU U JOTOBAPUBATHCS C JIFOJABMH UHBIX
HO3UILINH.
Ilnannpyemble pe3ybTarhl 00yueHust Matematuke B 10 — 11 kiaccax
Ilnanupyemble pe3yJibTaThl 10 ajiredpe U HAYAJIAM MATEMATHYECKOr0 aHAIU3A

B PE3YyIbTATC U3YUCHUA anrerH N Ha4daJl MaTCMAaTHYCCKOT'O aHaJIM3a Ha HpO(bHHBHOM
YPOBHEC YUCHUK HOJIKCH 3HATH/MIOHUMATDH

e 3HAYCHHE MaTeMaTHYECKOM HAYKU UL pCIICHUS 3aa4, BOSHUKAIOIIUX B TCOPHUU U
MPAKTUKE; IIUPOTY U B TO K€ BPEM OI'PAHUYCHHOCTD IIPUMCHCHHUA MAaTCMATUYCCKUX MCTOIOB K
AHAJIIN3Yy U UCCIICAOBAHUTIO TPOUCCCOB U SIBIICHUH B npupoaec u 06H.I€CTBC;

¢ 3HAYCHUC IIPAKTHKHU U BOIIPOCOB, BOSHUKAIOMIUX B caMo¥ MaTeMaTuKe JJIst
q)OpMI/IpOBaHI/I}I " Pa3BUTHUA MaTeMaTH4eCKOI HAaYKH; UICTOPHIO pa3BUTHUA TTIOHATUA YUCJIA,
CO3JaHUsA MaTCMAaTUYCCKOI'O aHaJln3a,

L4 YHI/IBepC&]'ILHHﬁ XapaKTEp 3aKOHOB JIOTUKN MATECMATUYICCKUX paCCY)KHeHHﬁ, nux
MNPUMCHUMOCTDb BO BCEX 00J1aCTSIX YeII0BEUYECKOU ACATCIbHOCTH,

L4 BepOHTHOCTHLIﬁ XapaKTEp pa3JIMYHBIX MMTPOLECCOB OKPYIKAIOIICTO MHPA,



Hayana maTeMaTH4eCKOro aHaJIM3a

® yMETh HAXOJUTh MPEEN YHCIOBOH MOCIEA0BATEIBHOCTH, CYMMY OECKOHEUHO
yOBIBAIOIIEH TEOMETPUYECKOM MPOTPECCHH;

YpaBHeHHS U HEPABEHCTBA

yMeThb pelIaTh paldoHaANbHBIC, TIOKA3aTEIbHbIC U JIoTapu(MUIECKe YpaBHEHUS U
HEPaBEHCTBA, IPOCTEHMIINE UPPALUOHAIBHBIE U TPUTOHOMETPUYECKHE YPABHEHUS, UX CUCTEMBI;

® COCTaBJIATh YPABHEHUS U HEPABEHCTBA 10 YCIOBHIO 3aa4H;

n300pakaTh Ha KOOPAWHATHOM TUIOCKOCTH MHOXKECTBA PEIICHUH MPOCTEUIINX YPAaBHEHUH 1
UX CUCTEM;

HCII0JIL30BATH NPHOOpeTeHHbIE 3HAHNSA U YMEHHUSA B IPAKTHYECKO /1esiTeJIbHOCTH U
NOBCEAHEBHOM KM3HU JUIA:

® TIOCTPOEHUS U UCCIEN0BAHMS MPOCTEHIINX MATEMATHYECKUX MOIEIEN

OneMeHTbl KOMOMHATOPUKHU, CTATUCTUKHU U TEOPUH BePOSITHOCTEH

yMeTb peliath npocTeiiinne KOMOMHATOPHBIE 33/1a4l METOJIOM Iiepedopa, a Takke ¢
HCII0JIb30-BaHUEM M3BECTHBIX (POPMYII;

® BBIYUCIATH B MMPOCTEHIINX CIy4yasiX BEPOSITHOCTU coObITUN Ha ocHOOBE MoJicUeTa yucia
HCXOJIOB;

HCIO0J1b30BATh NPHOOpPETEHHbIE 3HAHUS M YMEHHUS B MPAKTHYECKOM 1eATeJIbHOCTH U
NOBCEIHEBHOM KU3HM JUIS:

® aHaJM3a peajbHbIX YUCIIOBBIX JaHHBIX, IPEICTABICHHBIX B BUJE AUarpamm, rpa(ukos;

e aHanu3a MH(OPMAILIMU CTATUCTUYECKOTO XapaKTepa;

Ilnanupyemblie pe3yabTaThl 10 FeOMEeTPUH

yMeTh: Paclio3HaBaTh Ha YEPTEKAX U MOJAECIAX IPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHTH
TpeXMepHbIE 0OBEKTHI C UX OMUCAHUSIMU, N300paKESHUSIMH;

® OTIMCHIBATh B3aMMHOE DACIHOJIOKEHHE TNPSAMBIX M IJIOCKOCTEH B IIPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CYKICHUS 00 3TOM pacroOKeHUH;

® aHATM3MPOBATh B NPOCTEHIIMX CiIydasX B3aUMHOE pAacHojoXKeHHEe OOBEKTOB B
IPOCTPAHCTBE;

¢ 1300pakaTh OCHOBHBIE MHOTOTPAaHHMKHM M KPYIJIbIE TeNa; BBIIOJIHATH YEPTEKHU IO
YCIIOBUSIM 337124,

* CTPOUTH MPOCTEHIIIE CeueHns KyOa, MPU3MBbI, TUPAMUIBI;

e pelIaTh INIAHUMETPUYECKHE M MPOCTEHIINE CTEPEOMETPUYECKUE 3a/1a4ui Ha HAXOXK/ICHHE
reOMETPUYECKUX BETUYUH (JITMH, YIIIOB, IUIOIIA/ICH, 00bEMOB);

® JICTIOJIL30BATh TIPH PEIICHUH CTEPEOMETPUYECKHMX 33/1a4 IUIAHUMETpUYeCKue (akThl H
METO/IBI;

* IIPOBO/INTH JIOKa3aTeJIbHbBIC PACCYKICHUS B XOJ€ PEIICHHS 3a/1ay;

UCIIOJIb30BATh MPHOOPETEHHBIC 3HAHUS M YMEHHS B TIPAKTHYECKOM JIEATEIILHOCTH 1
MIOBCE/THEBHOM KU3HU

e ISl MCCIeNOBaHUs (MOJENUPOBAHUS) HECIOXKHBIX NMPAKTHYECKUX CHTYallMii Ha OCHOBE
W3YYEHHBIX (DOPMYII U CBOKCTB GUryp;

® BEIUMCIIEHUS] 00bEMOB U IUIOLIAJIEil MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ NMPU PELICHUH
MPAKTUYECKUX 3a/la4, HUCMOJb3ysd NpU HEOOXOJUMOCTH CHPABOYHUKU M BBIYHCIUTEIbHBIE
YCTPOMCTBA.

Paznen 2. Conepikanune yue6Horo npeamera «Marematuka» 10 - 11 kaace

Auaredpa 10 kiacc
1. [delicTBUTEIbHBIE YUCIA
[TonsTe HatypanpHOTO yncia. MHoxkecTBa yncen. CBONCTBA JEMCTBUTEIBHBIX YHCEI.
Mertoa maremaTnueckoit nuuayKiun. IlepecranoBku. Pazmemenus. Coueranus. JlokazaTenbCTBO
YHCIIOBBIX HepaBeHCTB. JleaMMOocCThb Lenbix yncen. CpaBHEHHE M0 MOJIYII0 M



OcHOBHasl 1Li€b — CUCTEMATU3UPOBATh HM3BECTHBIE WU H3YYUTh HOBBIE CBEICHHS O
JNENUCTBUTENBHBIX YHCIIAX
2. Pannona/bHble ypaBHEHHMS U HEPABEHCTBA
Parmmonanbubie BeipakeHusi. @opmynbl OmHOMa HplOTOHA, CyMMBI M Pa3HOCTH CTEICHEH.
Pannonanbubie ypaBHeHUs. CUCTEMBI pallMOHANbHBIX YpaBHEHUI. MeTO1 HHTEPBAIOB pEeLICHUS
HepaBeHCTB. PannonanbHble HepaBeHcTBa. Hectporue HepaBeHcTBa. CUCTEMBI PallMOHAIBHBIX
HEPaBEHCTB.
OcHoBHast 1enb — cOopMUPOBATH YMEHHUS peIIaTh palUOHAIBHBIE YPaBHEHUS H
HEPABCHCTBA.
3. Kopenb cTrenenu N
IMousitust pyukumu u ee rpapuxa. Oyukiust Y = X". Tloustue kopus crernern N. Kopau
YeTHOW M HeuyeTHOM creneHeil. Apudpmermueckuil kopeHb. CBoilcTBa KopHEW cTemeHu nN.

OyHKIUA y= Bx . Kopens crenenu N U3 HaTypaJIbHOTO YHCIIA.

OcHOBHas 1IeJIb — OCBOUTH TOHSTHE KOPHSI CTENEHH N M apuPMETHUECKOrO KOPHS;
BbIPa0OTAaTh yMEHUE IPEOOPa30BbIBATh BHIPAKEHUS, COJIEpKALIe KOPHHU CTETIEHH N.

4. CteneHb NMOJIOKATEIbHOT0 YHCJIA

[lomaTme w  CBOWCTBA  CTENEHM €  paUUMOHAIBHBIM  MoKazarenem.  Ilpenen

nocnenosarenbHocTd.  CBolicTBa mpernenoB. beckoHeuHo yObIBarolas reoMeTpUuecKast
nporpeccust. Yucno €. [loHATHe cTenmeHM ¢ uMppaluoOHaNIbHBIM IoKa3areneMm. llokasarenpHas
GyHKIMS.

OcHOBHas 1eNb — YCBOUTH IMOHATHS PALMOHAIBHON W HUPPALMOHAIBHOW CTENEHEH
MOJIOKUTETIFHOTO YKCIIa U MOKa3aTeIbHOU PyHKIUY.

5. Jlorapu¢gmsl
[Tonsatue u cBoricTBa Jorapudmos. Jlorapupmuueckas GyHKITHS.
OcHOBHasi 1eb — OCBOWTH MOHATHE JorapudMa U JOrapuPMHUUECKOr (PYHKIIUH,

BBIPA00TaTh YMEHHUE IPEOOPA30BLIBATH BHIPAKEHMSI, COJIEPKAIINE JTOTapHU(PMBI.
6. Iloka3aTesbHbIE U JJOrapupMuYecKue ypaBHeHUS U HEPABEHCTBA
[IpocTeitmue nmoka3areabHbIC W JIOTapU(PMHUYECKUE YpaBHCHHs. Y PaBHEHUS, CBOISIINAECS K
MPOCTEHIIMM 3aMEHOW Heu3BecTHOro. [IpocTeiimme mMmoka3aTenpbHbIE W JIOTApUPMUUIECKUE
HepaBeHcTBa. HepaBeHcTBa, cBOASIINECS K TPOCTEHIIMM 3aMEHOM HEU3BECTHOTO.
OcHoBHas 11e7b — CPOPMUPOBATH YMEHUE PElIaTh MOKa3aTeNIbHbIE U JIoTapu(pMHUUECcKue
YpaBHEHHUS U HEPABEHCTBA.
7. CHHYC ¥ KOCHHYC yTIJIa
[Tonsitne yrina u ero mepsl. OmnpezeneHre CUHyca U KOCHHYCA yIjia, OCHOBHBIE (OpMYIIbI
JUIS HUX. APKCUHYC U apKKOCHHYC.
OcHoBHas 11eIb — OCBOUTDH MOHSATHSI CHHYCA M KOCHHYCA MIPOU3BOJILHOTO yria, U3YYUTh
cBoiicTBa (GyHKIMI yria: Sin a u Cos a.
8. TaHreHC M KOTaHTeHC yIJia
Omnpenenenre TaHreHca U KOTAaHTEHCA yrila U OCHOBHBIE (JOPMYIBI i1 HUX. APKTaHT'€HC U
apKKOTAHTEHC.
OcHOBHas 1eNlb — YCBOWUTH TMOHSTUS TAHT€HCA W KOTAHI'€HCA MPOU3BOJILHOTO YIJIA,
M3Y4YUThb CBOMCTBA yria: tg au Cctg a
9. ®opMyJIBI CII0KEHUSI
Kocunyc cymmbl (M pa3zHOCTH) ABYX YIi0B. @opMysIbl A7 JOMOJHUTEIbHBIX YII0B. CHHYC
CYMMBI (M pa3HOCTH) ABYyX yriioB. CymMMa M pa3HOCTb CHUHYCOB M KOCHMHYCOB. DopmMymbl ams
IBOMHBIX M TIOJOBMHHBIX YIioB. IIpomsBenenune cuHycOB U KOCHHYCOB. DopMynsl Ui
TaHT€HCOB.
OcHoOBHas 11eb — OCBOUTH (POPMYJBI KOCHMHYCa M CHHYCAa CYMMBI M Pa3HOCTH IBYX
YTJIOB, BBIpAa0OTAaTh YMEHHE BHIIOJIHATH TOXKAECTBEHHBIE TPE0OPa30BaHUs TPUTOHOMETPUUECKUX
BBIPAXKEHUH C NCTIOJIb30BAHNUEM BBIBEACHHBIX (POPMYII.
10. Tpuronomerpuyeckne GyHKIHHA YHCI0BOI0 apryMeHTa
®ynkuy Y = Sin X, Y = C0S X,y =tg X, Yy =ctg X.



OcHOBHas 1eNIb — U3YyYUTh CBOWCTBA OCHOBHBIX TPUTOHOMETPUYECKHX (DYHKIMHA M HX
rpaduKoB.
11. Tpuronomerpnyeckne ypaBHeHHUsl 1 HePaBeHCTBA
[IpocTenmme TPUTOHOMETPUYECKUE YpaBHEHHUSA. T|pPUTOHOMETPUYECKUE  YpaBHEHUS,
cBOJAIIMECS K  INPOCTEHMIIMM  3aMEHOM  HEW3BeCTHOro. IIpuMeHeHMe  OCHOBHBIX
TPUTOHOMETPUYECKUX (GOpMyNT [Uisl peueHus Jid peuieHus ypaBHeHMH. OHOpOAHbIE
ypaBHeHus. [IpocTeiliine TpuroHoMeTpudeckue HepaBeHCTBAa. HepaBeHcTBa, cBonsdmuecs K
MIPOCTEMIINM 3aMEHOM HEU3BECTHOr0. BBEICHNE BCIIOMOTaTENIBHOTO yria
OcHoBHas 1enb - ¢(hOPMUPOBATh YMEHUE pelIaTh TPUTOHOMETPUYECKUE YPaBHEHUS H
HEPaBEHCTBA.
12. BeposiTHOCTH COOBITUSA
[TonsiTHE U CBOIICTBA BEPOSITHOCTH COOBITHS.
OcHoBHasl 11e7b - OBJIAJIETh KIACCUYECKUM IMOHSATHEM BEPOSITHOCTU COOBITHS, U3YYUTh
€ro CBOMCTBA U HAYYUTHCS MPUMEHSATH UX IPU PELLICHUU HECIOKHBIX 3aj1au.
13. Yacrora. YcioBHasi BEPOATHOCTH
OTtHocuTeNnbHAs YacTOTa COOBITUS. Y CIIOBHAs BeposiTHOCTh. HezaBucrumMblie cOObITHS.
OcHoBHasl 11€7Ib — OBJIAJIETh MOHATUSAMHU YaCTOTHI COOBITHS U YCIIOBHON BEPOSTHOCTU
COOBITHSI, HE3aBUCUMBIX COOBITHIA; HAYYUTh IPUMEHSAThH UX MPH PEIICHUN HECIOXKHBIX 3a/1a4.
14. IloBTOpeHue Kypca ajaredpbl 1 HA4aJI MATEMATHYeCKOro aHaau3a 3a 10 kiacc
Aureopa 11 kiaace
1. ®yuxkuun u ux rpapuku
OnemeHtapHble GyHKIMU. MccnenoBanue GyHKIMI U MOCTpOEHNE UX IPaPUKOB
alieMeHTapHbIMU MeTo1laMu. OCHOBHBIE CIIOCOObI MpeoOpa3zoBanus rpadukos. I'paduku
byHKIMH, comepxkammx Moxyd. ['paduku CIOKHBIX ()yHKITUH.
OcHOBHas 1€Jdb — OBJIAAETh METOJIaMHU MCCIIEAOBAHUA (DYHKIIMI U OCTPOESHUSI UX
rpaduKoB.
2. Ilpenen ¢pyHKIUM U HENPEPHIBHOCTH
[Tonsitue npenena Gyakuun. OTHOCTOPOHHUE TIPEICTBI, CBOMCTBA MPE/IEIIOB.
HemnpepsiBHOCTH yHKITHI B TOUKE, HA HHTEpBaJle, Ha OTpe3ke. HempephIBHOCTH 371IeMEHTapHBIX
GyHKIUH.
OcHOBHasd 1[€J1b — YCBOUTh MOHATHS Npesena GyHKIMU U HEIPEPIBHOCTH (PYHKIIMU
B TOYKE U Ha HHTEpBAJIE.
3. OoparHble pyHKIUM
[lonsitne obpaTHoM pyHkmu. B3aumuo odpatabie pyHkiuu. OO6paTHbIS
TPUTOHOMETpHUYECKHE (DYHKLIHHU.
OcHOBHas 11€J1b — YCBOUTh NOHATUE (PYHKLUHU, OOpATHON K JTaHHOW, U HAYYHUTh
HaXOJUTh (PyHKIMIO, 0OOPaTHYIO K JaHHOM.
4. IlpousBoaHas
[TonsTue npoussBoaHoil. [IponsBoaHas cyMMsl, pa3HOCTH, IPOU3BEACHHS U YACTHOTO IBYX
¢byukuuit. HempepriBHOCTD PyHKINN, UMEIOLIUX TPOU3BOIHYIO, AU dhepeHIrall.
[IpousBoHble neMeHTapHbIX GyHKIuH. [IponsBonHas cnoxxHoi pynkuuu. [IponsBonHas
oOpaTHO! (pyHKUIHH.
OcHOBHa4 1 eJb — HAYYUTh HAXOAUTh IPOU3BOJIHYIO JIFO00H JIeMEeHTapHON (DYHKIUH.
5. IlpumeHeHue NPOU3BOIHOM
MaxkcuMyM U MUHUMYM (QYHKIUH. YpaBHEHUE KacaTelbHOU. [IpubikeHHbIe BBIYUCICHHUS.
Bospacranue n yosiBanue GpyHkuuid. IIpon3BoiHbIE BEICIINX MOPAIKOB. DKCTpEMYM (QYHKIIUU
C €IUHCTBEHHOW KPUTHUYECKON TOUKOM. 3a1aul HA MAaKCUMyM U MMHUMYM. ACHUMITOTBHI.
JIpoOHo-nmuueitHas ¢pyHkus. [Toctpoenue rpadpuxoB GyHKIMA ¢ IPUMEHEHUEM NTPOU3BOIHOM.
OcHOBHas 1€Jb — HAYYUTh IPUMEHSTH IPOU3BOIHYIO IIPU UCCIETOBAHUH (DYHKIIMHA 1
pELIEHUH NTPaKTUYECKHX 3aau.
6. [lepBooOpa3Hasi U HHTerpaJ
[onsitue nepBoo6OpaszHoii. [1nomans kpuBoauHeHON Tpanenuu. OnpeaeneHHbIN



uHTerpai. [IpubmmkenHoe BeIYKCIeHNE onpenenéHnoro uarerpaina. @opmyna Herorona —
JleiiOnuma. CBoiicTBa onpeesieHHBIX HHTETpasioB. [I[puMeHeHre onpeieIeHHbIX HHTETPaJioB B
reOMETPUUYECKUX U (PU3MUECKHX 3aJauax.

OcHOBHAas mMenb — 3HATH TAOIUILY IEPBOOOPA3HBIX (HEOMPEIEIICHHBIX HHTETPAJIOB)
OCHOBHBIX (D)YHKIHI U YMETb pUMeHsATh popmyiny HetoTona — JleitOHMIIa Py BEIYUCIICHUT
OTIpE/ICNICHHBIX UHTETPAIOB U TUIOMIaaeH huryp.

7. PaBHOCHJILHOCTH YPABHEHMII U HEPABEHCTB

PaBHOCHIIBHBIE TPpEOOpa30BaHUs YPAaBHEHUN U HEPABEHCTB.

OcHOBHas L ENb — HAYYUTh IPUMEHATH PABHOCHIIbHBIE IPe0Opa30BaHus IPU
pELIeHUH YpaBHEHUI U HEPABEHCTB.

8. YpaBHeHusi-cjieacTBus

[TonsiTue ypaBHeHusi-cienctsus. Bo3BeaeHne ypaBHEHUS B YETHYIO CTETIEHb.
[loTenuupoBanue norapupmuueckux ypaBHeHu. [IprBeneHne no100HbIX YIEHOB ypaBHEHUS.
OcBoboxeHne ypaBHEeHUs OT 3HaMeHarens. [IpuMenenue norapupMuyeckux u Apyrux
dhopmyit.

OcHOBHAaA L edb — HAYYUTh IPUMEHATH NPeoOpa30BaHusl, IPUBOIAIINE K YPaBHEHUIO-
CIIEICTBHIO.

9. PABHOCH/ILHOCTH YPABHEHHU M HEPABEHCTB CUCTEMaM

Pemrenne ypaBaenuii ¢ nomoinsio cuctem. Ypasuenus Buaa f( a (X))=f( S (X)). Pemenue

HEpaBeHCTB ¢ momolibio cucreM. HepaBenctsa Buna f(a (X))) f( S (X)).

OcHOBHAaA 1 edb — HAYYUTh IPUMEHSTD NEPEX0]] OT YpaBHEHUs (I HEPABEHCTBA) K
PaBHOCHIJIBHOM CHUCTEME.

10. PaBHOCHJILHOCTH YPABHEHHA HA MHOKECTBAX

Bo3BezneHue ypaBHEHHUS B YETHYIO CTEIIEHb. Y MHO>KEHHE ypaBHEHUS Ha QYHKIIHIO.
JlorapudmupoBaHue U MOTEHIMPOBAHUE YpaBHEHUH, IPUBECHHE [T0100HBIX YJICHOB,
MIPUMEHEHHE HEKOTOPBIX POopMyI.

OcHOBHAa#A I1€J1b—HAYYUTh IPUMEHSATH MEPEX0] K YpaBHEHHUIO, PABHOCUJILHOMY Ha
HEKOTOPOM MHOECTBE UCXOJHOMY YPaBHEHHUIO.

11. PaBHOCHJILHOCTH HEPABEHCTB HA MHOKeCTBaX

Bo3Benenne HepaBeHCTBA B UETHYIO CTETIEHb U YMHOKEHHE HEPABEHCTBA Ha () YHKIIHIO,
MOTEHIMPOBAHKE JOrapu(PMUIecKuX HEpaBeHCTB, IPUBEIECHUE TOJOOHBIX UJICHOB,
MpUMEHeHHne HEKOTopbIX hopmyn. Hectporue HepaBeHcTBa.

OcHOBHAaA 1[eJb — HAYUYUTh IPUMEHSATH MIEPEX0] K HEPABEHCTBY, PABHOCUILHOMY
Ha HEKOTOPOM MHOKECTBE UCXOJTHOMY HEPABEHCTBY.

12. MeToa NpoOMe:KYyTKOB /1JIsl YypPABHEHHIl U HEPABEHCTB

YpaBHEHUsI U1 HEPABEHCTBA C MOAYISIMU. MeTo MHTEpPBaJIOB JJIs1 HEIIPEPBIBHBIX
(byHKIIUH.

OcHOBHAa 11€J1b — HAay4YUTh PELIaTh YPABHEHUS U HEPABEHCTBA C MOIAYJISIMH U
MPUMEHSITh METOJ UHTEPBAJIOB JJIsl PEILICHUSI HEPAaBEHCTB.

13. Ucnnoib30BaHMe CBOMCTB (PyHKIMII NPH pelleHUMH YPABHEHHI U HEPABEHCTB

Hcnonb3oBanue obaacteii CyliecTBOBaHMS, HEOTPUIIATEILHOCTH, OTPAHUYEHHOCTH,
MOHOTOHHOCTH M SKCTPEMYMOB (DYHKIIHH, CBOMCTB CHHYCa U KOCUHYCa MIPH PEIICHUN
YpaBHEHUH U HEPABEHCTB.
OcHOBHAaS eNlb — HAYYUTh IPUMEHSTH CBOHCTBA (PYyHKIIUMA MIPU PEIICHUHU

YpPaBHEHUI 1 HEPABEHCTB.

14. Cucrembl ypaBHeHHH C HECKOJIBLKHMH HEH3BECTHBIMHU

PaBHOCHnBHOCTE cucteM. Cucrema-ciencrtsue. Meros 3aMeHbl HEU3BECTHBIX.
PaccyxaeHus ¢ YMCIOBBIMU 3HAYEHUSIMU MPU PELICHUU CUCTEM YPABHEHUIA.

OcHOBHAaS IEJIb — OCBOUTH Pa3HbIE CIIOCOOBI pELIEHUs CUCTEM ypaBHEHUH ¢
HECKOJIbKUMH HEU3BECTHBIMHU.

IloBTOpEHHUe Kypca anreOphl U HaUal MaTeMaTH4eckoro aHanusa 3a 10—11 kimaccer



I'eomerpus 10 kiaacc

1. HexoTopble cBeeHNs U3 IVIAHUMETPHHU

VYTIubl 1 OTpE3KH, CBA3aHHBIE C OKPYKHOCTBIO. Pellenne TpeyroinbHuKoB. TeopeMsl
Menenas u YeBbl. Diurc, runepooia u napadoua.

2. BBenenue

[Ipenmer crepeomeTprn. AKCHOMBI CTEPEOMETPHIO HEKOTOPBIE CIEICTBUS U3 AKCUOM.

OcHoBHasl 11e71b — M03HAKOMUTh YYalIUXCs C COJIEpP)KaHUEM Kypca CTEpEOMETPUH, C
OCHOBHBIMU MOHSATHSAMH U aKCHOMaMHU, IPUHATHIMU B JAHHOM KypC€E, BBIBECTH IIEPBBIE
CJIEJICTBUS U3 aKCUOM, JIaTh PEACTABIECHUE O TEOMETPUUECKUX TEIAaX U UX IIOBEPXHOCTSIX, 00
M300paKeHUH MTPOCTPAHCTBEHHBIX (PUTYp HA YepTexke, O MPHUKIATHOM 3HAYCHUH T€OMETPHH.

3. IMapaaieJbHOCTh NPAMBIX U MJIOCKOCTEI

[TapamrenpHOCTE IPAMBIX, IPSAMOM U IJIOCKOCTH. B3anMHOE pacosioxkeHue AByX IpsIMbIX
B IIPOCTPAHCTBE. YTOJI MEXKIY ABYMS NMpsAMBIMU. [lapamnensHOCTh IIockocTel. Terpadap u
rapajuieJIenuIe.

OcHoBHas 11e1b — chOpMHUPOBAThH MPEACTABICHUS YUaLIUXCS O BO3MOXKHBIX CITydasx
B3aMMHOI'0 PAacMOJI0KEHUS IBYX MPSIMBIX B IPOCTPAHCTBE ( MPSIMbIE TIEPECEKAIOTCS, IPSIMbIE
napajuieNbHbl, MPSMbIE CKPEIIUBAIOTCS ), IPSIMOM U INIOCKOCTH ( IpsAMast JIEKUT B TUIOCKOCTH,
npsiMasi ¥ MII0CKOCTh MEPECEKaroTCs, MpsiMasi U MJI0CKOCTh NapasuiebHbl), U3YYUTh CBOWCTBA U
MIPU3HAKY NAPAIIIEIBHOCTH MPSMBIX U INTIOCKOCTEN.

4. IlepneHAUKYJIAPHOCTH NPAMBIX H IIOCKOCTEi

[lepneHIUKyYISPHOCTD NPSAMOU UM IUIOCKOCTH. [lepneHauKyssp U HaKJIOHHBIE. YTOJ MEXIY
NpAMOM M TUIOCKOCThIO. JIByrpaHHBIA  yroJi, JMHEWHBIM Yroa JBYIrpaHHOIO  yIJia.
[TepnenqukynsspHOCTB MIOCKOCTEN. TpéxrpanHblil yroj. MHOTOTpaHHBIN yroJl.

OcHoOBHasl 1I€JIb — BBECTH NOHATHE NMEPNEHIUKYIIPHOCTH MPSIMBIX M INIOCKOCTEH, U3y4UTh
IIPU3HAKNA NEPHEHAUKYISIPHOCTH IPSIMOW M IUIOCKOCTH, JBYX INUIOCKOCTEM, BBECTH OCHOBHBIC
METPUYECKHE IOHATHS: PpACCTOAHHE OT TOYKM IO IUIOCKOCTH, PACCTOSHUE MEXKIY
MapAJUICIbHBIMU TUIOCKOCTSIMHM, MEXKIY NapauIeIbHBIMUA NPSAMOM M INIOCKOCTBIO, PAaCCTOSIHHUE
MEXAY CKPEIIHUBAIOIIUMHUCS MPAMBIMH, YTOJI MEXIY NMPSMOM U MJIOCKOCTBIO, YTOI MEXIY IBYMS
IJIOCKOCTSIMU, U3yYUTh CBOMCTBA MIPSIMOYTOJIBHOTO IapajuIeIcIHIIe .

5. MHOrorpaHHMKH

ITonstue muororpannuka. Ilpusma. Ilupamuna. IIpaBunbHbIE MHOTOTpaHHUKH.

OcHoBHast 1eb — IO3HAKOMHUTBH Y4YalllUXCd C OCHOBHBIMH BHJAMHM MHOTIOI'DAaHHUKOB
(mpu3Mma, mnUpamuaa, YycedeHHas nupamuaa), ¢ Gopmynoid Oilnepa Ui BBITYKIBIX
MHOTOTPaHHHUKOB, C IPABUJIBHBIMM MHOTOI'PaHHUKAMU U 3JIEMEHTAMH UX CHMMETPHH.

6. IloBTOpenue. Pemenue 3agau

I'eomerpus 11 kaacce
1. BekTopbl B IpoCcTPpaHCTBE

IlonsaTe BexTopa B pocTpaHcTBe. ClI0)KEHHE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha ynciio. KoMIsianapHble BEKTOPBI.

OcHoBHas LIeIb - 3aKPENUTh U3BECTHBIEC yJaIMMCS U3 Kypca INIAHUMETPUH CBEJIEHUS O
BEKTOpax U JACHCTBUAX HAJ HUMH, BBECTH ITOHATHE KOMIIJIAHAPHBIX BEKTOPOB B IIPOCTPAHCTBE U
paccMOTpeTh BOIIPOC O Pa3IoKEeHUH JIF0O0T0 BEKTOpa MO TPEM JaHHBIM HEKOMILIAHAPHBIM
BEKTOPAM.

2. MeToa KOOpAMHAT B IPOCTPAHCTBE

KoopauHaTsl TOUKH M KOOpAMHATEI BEKTOpa. CKalApHOE MPOU3BEAECHNUE BEKTOPOB.

OcHoBHas 11e7b - cPOPMUPOBATH YMEHUE YUALTUXCS IPUMEHITh BEKTOPHO-KOOPIMHATHBIH
METO/I K PELIECHHUIO 33/1a4 Ha BBIUYMCIICHHUE YIJI0B MEXAY NPSAMBIMHU U INIOCKOCTSAMHU U PaCCTOSIHUM
MEXAY IBYMSI TOUKaMH, OT TOUKH JI0 MJIOCKOCTH.

3. luuHap, KOHYC, AP

[TonsTne unnuaapa. [lnomans noBepxHoctu nmnuHapa. [onstue konyca. [lnomans
MOBEPXHOCTH KOHYca. Yceu€HHbl koHnyc. Cdepa u map. YpaHenue chepsl. Bzaumuoe
pacrionoxxenue chepsl 1 riockoctu. KacatenpHast miockocTs k cdepe. [Inomans chepst..



OcHoBHas 11eJIb - JaTh Y4alUMCSl CUCTEMATUYECKUE CBEIEHNS 00 OCHOBHBIX TEJaX U
MOBEPXHOCTAX BpallleHHs — IUIMHIpE, KOHyce, chepe, mape.

4. O0beMblI TeJ

O06Bem npsmMoyrospHOTO Napamienenunena. OobeMbl IPAMON pU3MbI U IIHHAPa. O0beM
nupamuabl. O0beM HAKJIOHHOM MPHU3MBI, MUpaMubl U KoHyca. O0beM Iapa v mionaas cepsl.
OObeMBbI IapOBOTO CETMEHTA, IAPOBOI0O CJIOSI M IIIAPOBOTO CEKTOPA.

OcHoOBHas 11e7b — BBECTH NOHATHE 00BeMa Tesa ¥ BEIBECTH (YOPMYIIBI TSl BRIYUCICHUS
00BEMOB OCHOBHBIX MHOTOTPAaHHUKOB M KPYTJIBIX T€Jl, U3YYE€HHBIX B KYpCE CTEPEOMETPHUH.

5. O0o01maree NOBTOPEeHHE

Paznen 3. TemaTuueckoe IVIAHUPOBAHUE ¢ YKA3aHUEM KOJINIECTBA YaCO0B,0TBOAUMBIX

HA 0CBOEHHE KaKI0H TeMbI

TemaTnueckoe njanuposanme 10 kiace

Ne CopepxaHnue marepuana Komnuec Hpn
m\n TBO YacoB MEYaHuC

1 8 1. JleiicTBUTEIbHBIC YUCIIA 12

2 8 2. PanmoHasbHbIC YpaBHCHHUS M HEPABEHCTBA 18

3 8 3. Kopens crenenu n 12

4 8 4. CrerneHb MOJ0KHUTEIHHOTO YUCIIA 13

5 8 5. Jlorapudmsr 6

8 6. [TokasaresbHbIC U JTOTApUPMUUECKHE YPAaBHEHUS U

6 | HepaBeHCTBa 11

7 8 7. CuHyC ¥ KOCHHYC yIiia 7

8 8 8. TaHreHC M KOTAaHIeHC yriia 6

9 8 9. ®opMyJIBI CIIOKEHUS 11

8 10. TpuroHomerpuueckue QYHKIHH YHCITOBOTO

10 | aprymenTa 9

11 8 11. TpuroHOMETPHUECKHE YPABHCHHS U HEPABCHCTBA 12

12 8 12. BeposSATHOCTh COOBITHS 6

13 8 13. YacroTra. Yca0BHas BEPOSTHOCTD 2

14 IToBTOpEeHME 11

15 HexoTopsie cBeieHus U3 TIIaHUMETPUH 12

16 Beenenue 3

17 I'mapa |. [TapamienbHOCTh TPAMBIX U TJIOCKOCTEH 16

18 I'nasa Il. [lepnenaukynsapHOCTb NPSMBIX U IIIOCKOCTEMN 17

19 I'maBa I1l. MHOTOrpaHHUKHN 14

20 3aKITI0UYHUTENBHOE IOBTOPEHUE Kypca reomerpun 10 kiracca 6

TemaTnueckoe nuiannposanue 11 kaace

Ne Copnepxanue marepuana Konnuec Hpm
m\n TBO Wacop | o He

1 IloBTOpEeHue 2

2 8 1. ®yHKIMYU U UX TpaPUKH 9

3 8§ 2. Ilpenen (QyHKIMHU U HENIPEPHIBHOCTH 5

4 8§ 3. O6patHbIe QyHKINH 6

5 8 4. TlpousBoHast 11

6 8§ 5. [IpumeHeHne Npou3BOTHOM 16

7 8 6. [lepBooOpa3Has 1 HHTErpall 13




8 8§ 7. PaBHOCHWJIBHOCTh YPaBHEHUII U HEPABCHCTB 4
9 8 8. VpaBHeHHUS - CIICACTBUS 8
10 8 9. PaBHOCWJIBHOCTH YpaBHEHHI M HEPABEHCTB CHCTEMaM 13
11 8§ 10. PaBHOCHJIHOCTh YpaBHCHUH Ha MHOJKECTBAX 7
12 8 11. PaBHOCHJIBHOCTh HEPABEHCTB HA MHOYKECTBAX 7
13 8§ 12. Meto/1 IPOMEKYTKOB ISl YPABHEHHIA U HEPABCHCTB 5
14 8 13. Mcnosib30BaHUEe CBOMCTB (YHKIHIA IPU PELICHUH 5
YPaBHEHHI U HEPABEHCTB
15 8 14. Cuctembl ypaBHEHHI C HECKOJIBKMMHU HEU3BECTHBIMU 8
16 [ToBTOpeHne 17
17 I'maBa |IV. BekTOphI B MpOCTpaHCTBE 6
18 I'maBa V. Meroj KOOpIMHAT B IPOCTPAHCTBE 15
19 I'naBa VI. Hununap, xonyc, map 16
20 I'masa VII. O6bemsbI Ten 17
21 3aKJIIOUUTENBHOE IOBTOPEHHE IIPU MTOATOTOBKE K 14

HTOTOBOM aTTCCTAllM 110 TCOMCTPUHA
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