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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma opueHTHpoBaHa Ha ywammxcs 10-11-x kmaccoB m paszpaboraHa B
COOTBETCTBHUH CO CIICAYIOIIUMHU JOKYMEHTaMHU:

1. depepanbHbIi KOMIIOHEHT TOCYIaPCTBEHHOTO CTaHaapTa oomiero oopazopanus. Yactp 2.

Cpennee (momHoe) ob1iee oopa3oBanue. / MuHHCTEpCcTBO 00pazoBaHus Poccuiickoi

Oepepanun. — M. 2004.

2. [IpumepHas mporpamma CpeIHero (IOJIHOT0) 00IIero oopa3oBaHus Ha 0a30BOM YPOBHE

110 MAaTEMaTHUKE.

3. Yuebnsrnii mman MBOY «COII Ne 3» 1. HoBoro Ockona (OKIT'OC — 2004 1.).

4. @enepanbHblii  TEpeYeHb  y4eOHUKOB, PEKOMEHJOBAaHHBIX  (JIOMYIIEHHBIX) K
UCIIOJIb30BAaHUIO B 00OpPa30BaTeIbHOM Ipollecce B 0OOpa30BATENbHBIX YUPEKICHHSIX,
peanu3yommx 00pa3oBaTelIbHBIE MPOrpaMMbl OOIIEro 0O0pa3oBaHUS U HMEIOIINX
rOCYIapCTBEHHYIO aKKPEIUTAIUIO;

5. TpebGoBanus K OCHAIIEHHIO 00PA30BATEIBLHOIO MPOIIeCca.

6. JlokanpHblii akT « [lomoskeHue o paboueil mporpaMme y4eOHBIX KypCOB, MPEIMETOB,
JUCLUIUIMH (MoyJieil)» (IpUHAT Ha 3aceJaHuM nenaroruiyeckoro coera OV, nporokon
ot 20.06.2014r. Ne 9; yrBepxknaeH npukazom nupekropa OV, npuka3 ot 20.06.2014r Ne
174).

B o01meo6pa3oBaTenbHBIX opraHu3anusx benropojckoii oonactu ¢ 1 centsops 2016 roma
W3y4aeTcs npeamer «Martemarukay. B 10 - 11 kmaccax Ha 0a30BOM YpOBHE IpeaMeT
«MareMaTuka» BKJIIOYaeT B ceOs wu3yuyeHUEe JABYX MAUCHMIUIUH: «AnreOpa ©u Haudana
MareMaruyeckoro aHanu3a» (3 waca B Henemo) u «l'eomerpusi» (2 vaca B Hemento). Bceero
KOJIMYECTBO YacOB MO MareMaTHke (anrebpa M Hadajga MaTeMaTUYECKOTO aHalln3a, FeOMETpPHs)
Ipu OpOAOLKUTENbHOCTH ydyeOHoro rojga B 10 kmacce 34 nenenu, B 11 knacce 34 Henenu
cocrapisieT 340 yacoB: 204 yaca no anredpe U HadyajgaM MaTeMaTH4YeCKOro aHainu3a u 136 yacos
110 TEOMETPHH.

N3yueHne MaTeMaTUKU B cTapliel 1mKoje Ha 6a30BOM YpOBHE HAIPaBJIEHO Ha JOCTH)KEHHE

CIEAYIOIIUX LeJIei:

(hopMupOBaHMe NPEICTABICHUI 0 MaTeMaTHKe KaK YHUBEPCAJILHOM SI3bIKE HAyKH, CPEACTBE
MOJIEJTMPOBAHUS SIBJIEHUN U IIPOLECCOB, 00 UAESIX U METOAAX MAaTEMATUKH;

pa3sBHUTHE JIOTHYECKOTO MBIIIJICHUS, AITOPUTMUUECKON KYIbTYphl, KPHTUYHOCTU MBIIIJICHUS Ha
ypOBHE, HeoOXoauMoM Juis Oyaymied npodeccMOHaIbHOM — IEeSTeNbHOCTH, a  TakKxke
MOCJIEAYIOLIETO O0yY€eHUs B BhICIIEH 1IKOJIE;

OBJaJIcHUEC MATCMATUYCCKUMHU 3HAHUAMH W YMCHUSIMU, HeO6XO)]I/IMBIMI/I B HOBCG}IHCBHOf/i
KHU3HHU, IS U3YYEHHs ILIKOJBHBIX €CTECTBEHHO-MAaTeMaTHUECKUX JAUCIUIUIMH Ha 0a30BOM
ypoOBHE, s TONydyeHuss oOpa3oBaHMsl B 00JacTAX, He TpPeOyoIUX YriyOoJeHHOH
MaTeMaTHYeCKOM MOJIrOTOBKH;

BOCNUTAHUE CPEICTBAMH MATEeMAaTUKH KYIbTYyphl JUYHOCTH, TOHUMAHUS 3HAYMMOCTHU
MaTEeMaTHKHU ]IS HAyYHO-TEXHUYECKOIO0 TpOrpecca, OTHOIICHHS K MaTeMaTHKe KaK K YacTh
o0IIeYesIoBeUeCKOil KyNbTypbl 4Yepe3 3HAKOMCTBO C HCTOpUEH pa3BUTUS MaTEMaTHKH,
ABOJIIOIMEN MATEMATUUECKUX UJIEH.

OcHoBoli a1 coctaBneHus: Paboyei mporpaMMbl CTamu aBTOPCKUE MPOTPAMMBI:
- Ilporpammel st 001I€00pa3oBaTENbHBIX YUpexkaeHud. AnreOpa W Hauyana aHanmmsa. 10-11
kimaccel. Hukonsckuii C.M., IToranmop K.M., Pemernnkos H.H., Illeskun A.B. /CocraBuTein
Bypmuctposa T.A. - M.: IIpoceemenue, 2009. - 6a30BbIil 1 TPO(UITBHBIN YPOBEHB ).
-IIporpamma o reomerpuu (6a30Bbiit ¥ nnpoduibHbI ypoBaH) / [JI.C. Atanacsan, B.®. byry3os,
C.b. Kagomues u np.], 2010r.



[Tpu peanuzanuu Pabouell mporpaMmbl HCIIONIB3YeTCS CIEAYIOMIUN yYeOHO-MemoouyecKull
KOMNJIeKM.:
|. Ilo anzebpe u navanam mamemamuueckozo anaiu3a:

1. Anre6bpa u Hayanma wmareMarudyeckoro ananusa: yuyeOHuk g 10 kiacca
0011e00pa3oBaTeNIbHBIX yupexaeHuil: 0a30Bblii ¥ npoduiabHbd ypoBHH / C.M.
Huxonwsckuit, M.K. Iloranos u ap. - M.: IIpocsemenue, 2008r.

2. Anrebpa M Havajga MaTeMaTH4YeCKOro amanm3a: ywyeOHuk Jjnsg 11 kiacca
00111e00pa30BaTEeIbHBIX  YUPEKIACHUN: 0a30Bbli U npodmibHbld  ypoBHH / C.M.
Huxonbckuit, M.K. ITotanos u np. - M.: [Ipocsemienue, 2008r.

3. Anrebpa ¥ Hayajna MaTeMaTUYECKOrO aHaiM3a: AUJaKTh4YecKkue marepuanbl st 10
kiacca: 0azoBeiid u mpodwibHelii ypoBHu / M.K. Iloranos, A.B. IleBkun. - M.:
IIpocsemenue, 2010r.

4. AnreOpa W Hayaja MaTeMaTHYECKOTO aHaIu3a: JMJIaKTH4Yeckue Marepuansl s 11
knacca: 0a3oBblii W mpoduibHbd ypoBHu / M.K. Ilotamos, A.B. IlleBkun. - M.:
ITpocsemienue, 2010r.

5. Anrebpa u Hauana maremaruyeckoro ananuza. 10 kimacc. Temaruuyeckue Tectol FHO.B.
[lleneneBa. — M.: [Ipocsemienue, 201 1r.

6. AnreOpa u Hauyana marematrudeckoro anamuza. 11 kmacc. Temarnueckue Tectol FHO.B.
[lleneneBa. — M.: [Ipocsemienue, 201 1r.

7. AnreOpa u Hauyana mareMatudeckoro ananm3a: 10 kiacc: 6a30Bbld U MPOQHUIBHBIM.
ypoBHU: kHura s yaurenst /M.K. [Toranos, A.B.IlleBkuH. -M.: [Ipocemenue, 2009 r.

8. AnreOpa u Hauajga MaTeMaThyeckoro anammza:ll kmacc:06a30Bbli W MPOQUIBHBIM
ypoBHU: kHura s yaurens /M.K.IToranos, A.B. llleBkun.- M.: [Ipocemenue, 2008 r.
1. ITo 2eomempuu:

1. l'eomerpust. 10-11 knaccsl: yueOHHK A7 0011€00pa30BaTENbHBIX YUpPEKICHUN: Oa30BbIN
u npodunbHbiil ypoBHH /JI.C. ATanacsH u np. - M.: IIpocemmenue,2009 r.

2. lunmaktudeckue marepuansl mo reometpun ais 10-11 xmacca./ B.I'. 3uB. M.:
ITpocsenienue, 2009r.

3. Nsyuenue reomerpun B 10-11 xmaccax. Kuura anst yanrens. / C.M. CaaxsiH, B.O.
byty3os. M.: [Ipocsemenne,2009 r.

B paboueii mporpamMMe KOJIMYECTBO TEMAaTHYECKHX KOHTPOJIbHBIX pabOT COOTBETCTBYET

aBTOPCKOMY IIJIAHHPOBAHUIO, KPOME ATOT0 J100aBJIE€H BXOJHOW U MPOMEXYTOUHBIN KOHTPOJIb.

TpeOoBaHusA K YPOBHIO NOATOTOBKHU YYALIUXCSH
B pesynomame usyuenus mamemamuxku Ha 6a3060m yposHe é cmapuieii uiKoie
YUEHUK 0011ceH 3HATH/TIOHUMATh
[J 3HauyeHHe MaTeMaTHYEeCKOH HAYKH OJId pCIICHUA 3aaa4, BOSHUKAIONIUX B
TEOPHH M NPAKTUKH; MIUPOTY U B TO XKE BPEMsl OTPaHUUCHHOCTb IIPUMEHEHHS
MaTeMaTHYeCKUX METOJ/IOB K aHAIIU3Y M MCCIIETIOBAaHHIO TIPOIIECCOB U SIBIICHUI
B IIPUPOJIE U OOILECTBE;

[]  3Ha4YeHWe NMPAKTUKHU U BOIPOCOB, BOZHUKAKOLIUX B CAMOW MATEMATHUKE, IS
(hopMHUPOBaHUS M Pa3BUTHS MaTEMAaTUUECKOW HAYKH; HCTOPUIO PA3BUTHS
Yyucia, CO3JaHusl MaTeMaTUYECKOT0 aHaIu3a, BOSHUKHOBEHUS U Pa3BUTUS
r€OMETPUH;

(] yHUBEpPCAJIBbHBIN XapaKTEp 3aKOHOB JIOTUKA MATEMAaTUYECKUX PACCYKICHUHN, UX
MIPUMEHUMOCTH BO BCEX 00JIACTSAX YEIOBEUECKOM eATeTbHOCTH;

(] BEpOATHOCTHBIN XapakTep pa3IudHbIX MPOILECCOB OKPYKAIOIIETO MUPA.
Yuci06bie U OYKECHHbBIE 6bIPDANCCHUS
YMmerTh:




*  BBINOJHATH apupMeTHUECKHEe IeICTBUS, coueTasi YCTHbIE M MUCbMEHHbIE MTPUEMBI,
NPUMEHEHUE  BBIUMCIUTEIBHBIX  YCTPOMCTB; HAXOJAUTh  3HAYEHUS  KOPHS
HATYpaJIbHOM CTENEeHU, CTENEeHH C paluOHAIBHBIM I[OKa3zareneM, Jorapudma,
UCTIONB3YSl TPU HEOOXOAMMOCTH  BBIYMCIUTENIBHBIE yCTPOWCTBA; IMOIH30BATHCS
OLICHKOM M IPUKUIKON IPH MPAKTUUYECKUX pacyeTax;

*  [PUMEHSATH IOHATHSA, CBA3aHHBIE C JEIMMOCTBIO LEJIbIX YHCEN, MPU PEUICHUU
MaTeMaTUYeCKHUX 3a/1a4;

*  HAXOAWTb KOPHU MHOTOYJIEHOB C OJHOW NEPEMEHHOM, PACKIaAbIBATh MHOTOWICHBI
Ha MHOXXHTEJIH;

*  TPOBOAWTH MPeoOpa30BaHUS YMCIOBBIX U OYKBEHHBIX BBIPAKEHUH, BKIIOYAIOIINX
CTCTICHH, PAIUKAIIBI, TOrapru(MbI H TPUTOHOMETPHUYECKUE (DYHKITUH.

HUcnonb3oBaTh NpuodOpeTeHHbIe 3HAHUA U YMEHHSI B IPAKTHYECKOH 1eATeILHOCTH U
MOBCEeIHEBHOM "KU3HU JIJIA:

*  MPaKTHYECKUX pacyeToB 1o Qopmynam, BKIouYas (HOpMyIbI, CoOaepKaIIe
CTCTNEeHH, paauKalbl, JOrapudMbl U TPUTOHOMETpUYECKHUE GYHKIUH, MpU
HEOOXOAMMOCTH  HUCIIOJIb3Ysl ~ CIPABOYHBIE  MaTepuaibl W NPOCTEHIINE
BBIYHCIIUTENIbHBIE YCTPOICTBA.

Dynuxuuu u cpaduru
Ymersn

*  ompeAensaTh 3HadeHHEe (YHKIUKM 1O 3HAYEHUIO apryMeHTa IMpU Pa3IUYHBIX
crocob6ax 3agaHus GyHKIIHH,

*  CTpOUTH rpaMKu U3y4eHHBIX (YHKIIUI, BHITOIHATH MpeoOpa3oBaHus TpapuKOB;

*  ONHCHIBATH MO IpaduKy U Mo HOpMyJie TOBEICHNE U CBOWCTBA ()YHKITHIA;

*  pelmarb ypaBHEHUs, CHCTEMbl YpPAaBHEHUW, HEPABEHCTBA, HCIIOJb3ysl CBOMCTBa
GyHKIMHI 1 UX rpaguuecKue mpeicTaBIeHUs.

Hcnosb30BaTh NPUOOPETEHHBbIE 3HAHUS U YMEHHS B NPAKTHYECKOH eSITeJIbHOCTH U
MOBCEeIHEBHOM KU3HU JIJISL:

*  ONHWCaHUSI U HCCJCJAOBAHHUS C TOMOIIBIO (YHKIHMA peaTbHBIX 3aBHCHMOCTEH,

MpeJICTaBICHUS UX TpapUUeCKH; HHTEPIPETAlui rPaPUKOB peaTbHBIX MPOILIECCOB.
Hauana mamemamuuecko2o ananusa
Ymersn

*  HAXOJHUTh CyMMY OECKOHEUYHO YyOBIBAIOIIEH reOMEeTPUYECKUI MPOTPECCUH;

*  BBIYUCJATH TPOU3BOJHBIC JJIEMEHTAPHBIX  (QYHKIMH, TIPUMEHSs IpaBHIia
BBIYHCIICHUSI TIPOU3BOJIHBIX, UCTIOIB3YS CIIPABOYHBIE MAaTEPHUAIIBI;

*  ucciaenoBaTh GYHKIMH U CTPOUTH UX TPaPUKU C TIOMOIIBIO TPOU3BOIHOM;

*  pemaTh 3a7a4M C MPUMEHEHHEM YpaBHEHUS KacaTelbHOU K TpaduKy QyHKITHH;

*  pemaTh 337a4d HA HAXOXKJIEHWE HANOOIBIIIEro U HAMMEHBIIIETO 3HAUCHUS () YHKITUN
Ha OTPE3KE;

*  BBIYUCJIATH B MIPOCTEUININX CITyYasX IUIOIIAINA C UCIIOIH30BaHUEM ITEPBOOOPA3HOM.
Hcnonb3oBaTh NpuoOpeTeHHbIE 3HAHUS U YMEHUS B IPAKTHYECKON J1eITeJIbHOCTH U
NMOBCEAHEBHOM KM3HU IS

*  pelieHus MPUKIATHBIX 33/1a4, B TOM YKCJIe Ha HAauOOJbIINE U HANMEHbIIINE
3HAYEHU C MPUMEHEHHUEM alliapaTa MaTeEMaTHYECKOTrO aHAJIN3A.

Ypasuenus u nepasencmea
Ymern

* pemaTh palMOHAIbHBIC, IOKa3aTebHbICE W JIOTapu(DMHUYECKUE YpaBHEHUS U
HEpaBEHCTBA, MPOCTEHIINE UPPANMOHATBLHBIE U TPUTOHOMETPUUECKUE yPAaBHEHHUS,
UX CHUCTEMBI;

*  pemiaTh TEKCTOBBIE 33/1aud C MOMOUIBIO COCTABJICHUS YPAaBHEHMM, U HEPABEHCTB,
WHTEPIPETUPYS PE3YJIbTAT C YUETOM OTpaHUUYCHUH YCIOBUS 3a/1a4u;

*  u300paxaTb Ha KOOPJMHATHOW IUIOCKOCTH MHOKECTBA PEIICHHHA MPOCTEUIINX
YpaBHEHUH U UX CUCTEM;




HAXOJUTh NPUOIIKCHHBIC PEMICHUS YPAaBHEHMH W MX CHCTEM, HCIIOIbB3Ys
rpadu4ecKuil METOI.

HUcnonb3oBaTh NpuodOpeTeHHbIe 3HAHUA U YMEHHSI B IPAKTHYECKOH 1eATeJILHOCTH U
NMOBCEIHEBHOM KM3HU IS

MMOCTPOCHUSA U UCCIICAOBAHUA HpOCTGfILHHX MATCMAaTHUYCCKUX Monenef/i.

dnemenmovl KOMOUHAMOPUKU, CHAMUCMUKU U MeopUU_6ePOAMHOCHLEl

YMmeTh:

IIPOBOAMTH HECIIOXKHBIE JOKA3ATEIbCTBA, 10Iy4YaTh IPOCTEUIINE CIEACTBHS U3
WU3BECTHBIX WJIM PAHEE ITOJIYYEHHBIX YTBEPKICHM, OLIEHUBATH JIOTHYECKYIO
IIPABWJIBHOCTb PACCYXACHHUM, UCII0JIb30BaTh IPUMEPHI JJI WLIIOCTPALMH U
KOHTPIPUMEDPSI U1 OIIPOBEPIKEHUS YTBEPKICHMUI;

U3BJIEKaTh WH(POPMAIINIO, TIPEACTABICHHYIO B TaOJIHIIAaX, HA TUarpaMMax,
rpaduKax; COCTaBIATh TaOJIHIIbI, CTPOUTH AUATPAMMBI U IpaduKu;

pemath KOMOMHATOPHbIE 33aU IIyTEM CUCTEMAaTUYECKOTro repedopa
BCEBO3MOKHBIX BAPUAHTOB, BEIYUCIIATH CPEAHNUE 3HAUYECHUS PE3YyIbTaTOB
U3MEPEHU;

HaXOJUTb YaCTOTY COOBITHS, UCIIONb3Yys HA0JIO/IEHUSI U TOTOBBIE CTATUCTUUECKUE
JTaHHBIE.

Hcnonb3oBaTh NnpuodpeTeHHbIE 3HAHUS M YMEHHS B IPAKTHYECKOIi 1eSITeIbHOCTH U
NMOBCEIHEBHOM KM3HU IS

BBICTPAMBAHUS apTyMEHTAIH NIPH JI0Ka3aTeNLCTBE (B (hOpME MOHOJIOTA U
JIMaJora;

pacno3HaBaHMUs JIOTHYECKH HEKOPPEKTHBIX pacCy KACHHIA;

3alMCU MaTeMaTUYEeCKUX YTBEPXKIECHUH, T0Ka3aTeNbCTB;

aHaJIM3a pPeaIbHBIX YMCIIOBBIX JTAHHBIX, IIPE/ICTABICHHBIX B BUJIE TUATrPAMM,
rpauKoB, TabIuII,

pelIeHHs MPAKTUYECKHX 33/1a4 B TOBCETHEBHOM U PO ecCHOHATbHON
JeSITEbHOCTH € MCII0JIb30BaHUEM JICHCTBHM € YMCIIaMu, TPOLIEHTOB, JUIHH,
IonIa e, 00beMOB, BpeMEHH, CKOPOCTH;

pereHus y9eOHbIX U MPAaKTHYECKUX 3a/1a4 MaTeMaTHIECKOTo repedopa BaprHaHTOB,
MOHUMAaHMSI CTATUCTUYECKUX YTBEP)KICHUH.

T'eomempus

YMmern:

pacro3HaBaTh Ha YepTeKax U MOJAEISAX MPOCTPAHCTBEHHbIE (POPMBI; COOTHOCHUTD
TpeXMepHbIE€ OOBEKTHI C UX OMUCAHUSIMH, U300paKEHUSIMU;

OIHCHIBATh B3aWMHOE pacrookeHne TIPSIMBIX u
IUIOCKOCTE B IIPOCTPAHCTBE, API'YMEHTHUPOBATh CBOM CYKIEHHUS 00 3TOM
PacIoI0KEHUH;
aHATM3UPOBATH B MPOCTEUIINX CITyJasx B3aMMHOE
pacnosoxXeHue 00BEKTOB B IIPOCTPAHCTBE;

I/1306pa}KaTB OCHOBHBIC MHOFOFpaHHI/IKI/I; BBITIOJIHATH '—IepTe)KI/I 10 YCJ'IOBI/ISIM 3aaad,;
CTPOUTH MPOCTEUIINE CeUeHUS KyOa, MPU3Mbl, MTUPAMUIbL;

peliaTh IUIAHUMETPUYECKHUE U TIPOCTEHIINE CTEPEOMETPHUECKHE 3a]auH Ha
HAXO0XJICHNUE T€OMETPUUYECKUX BETUYHH (IJIMH, YTIIOB, IUIOMIAeH, 00hEMOB);
UCIIONIF30BATh NIPU PEIICHUHU CTEPEOMETPHUYECKHX 3a7a4 IIAHUMETPHUIECKHE
(haKThl 1 METOJIBI;

MIPOBOJIMTH JJOKA3aTEIbHBIC PACCYKACHHS B X0JI¢ PEIICHUS 3a1a4;

Hcnosb30BaTh NPUOOPETEHHBbIE 3HAHNS U YMEHHUS B IPAKTHYECKOM eSITeJIbHOCTH U
NOBCEIHEBHOM KU3HM JJIS:



*  aHaJM3a pealbHBIX YHCIOBBIX JAHHBIX, IPEJICTABICHHBIX B BUJIC THArPaMM,
rpaduKoB; ISl aHaTM3a HHPOPMAIIUN CTATHCTUIECKOTO XapaKTepa;
*  HCCIeI0BaHUs (MOJCIMPOBAHNS) HECIOKHBIX MPAKTHUECKUX CUTYaIMid HAa OCHOBE
U3y4EHHBIX (POPMYI U CBOMCTB QUTYD;
*  BBIYMCICHHS IUIONIAJIEH  TMOBEPXHOCTEH MPOCTPAHCTBEHHBIX  TEJ
OpU  PEIICHUU MPAKTUYECKUX 33/1a4, UCIIOIb3Ys IIPH HE0OXOIMMOCTH
CIPAaBOYHUKH M BBIYUCIIUTEIILHBIEC YCTPOICTBA.

TEMATUYECKOE IIJIAHUPOBAHHUE
AJiredpa ¥ Ha4YaJIa MATEMATHYECKOI0 AaHAIM3a

Ne Ne Koma-Bo
ypaOK /1 CopepxaHue MPOrpaMMHOI0 MaTepralia 4acoB
10 kaace
81. | JleiicTBUTENLHBIE YHCIIA.
1 1.1 [TousATHE NENCTBUTEINBLHOIO YUCIIA.
2 1.1 ITonsTre AEHCTBUTEIBLHOTO YHCIIA.
3 1.2 MmuoskectBa yncel. CBoiicTBa JeHCTBUTEIBHBIX YHCEN.
4 1.2 MmuoskectBa yncell. CBoiicTBa JeHCTBUTEIBHBIX YHCEN.
3) 1.4 | IlepecTaHOBKH.
6 15 Pasmemienus.
7 1.6 CoueTaHusl.
82. PanuoHaJbHbIe YPDABHEHUS M HEPABEHCTBA.
8 2.1 PammonanbHbIe BRIpaKEHUS.
9 |22 | ®opmynsl buHOMa HBI0TOHA, CYMMBI M Pa3HOCTH CTETICHEH.

10 | 2.6 | PanmonanbHbBIC ypaBHEHHS

11 | 2.6 | PannoHasnbHble ypaBHEHHUS.

12 | 2.7 | Cucremsbl palliOHAIBHBIX YPaBHEHUH.

13 | 2.7 | Cucrembl palluOHAIbHBIX YPAaBHEHUH.

14 | 2.8 | MeToa MHTEpBAJIOB PELICHUs] HEPABEHCTB.

15 | 2.8 | MeToa MHTEpBAJIOB PENICHUS] HEPABEHCTB.

16 |29 PannoHanbHble HEpaBEHCTBA.

17 | 2.9 | PanmoHanbHBIC HEPABEHCTBRA.

18 | 2.10 | Hectporue HepaBeHCTBA.

19 | 2.11 | Hectporue HepaBeHCTBA.

20 | 2.11 | CucteMbl palMOHAIHHBIX HEPABEHCTB.

21 KonTpoJjanHas padtora Nel « PanmoHaJLHbIE VPABHCHUS U HEPABEHCTBA

83. | KopeHb cTenenu N.

22 | 3.1 | Ilonsatue ¢pyHKuMHU U €€ rpaduka.

23 |32 | Oynkuus y=x".

24 | 3.3 | IlonsTue KOpHS CTENEHH N.

25 | 3.4 | Kopuu 4€THOI 1 HEUETHOM cTENeHEH.

26 | 3.5 | Apudmernyeckuii KOpEHb.

27 | 3.6 | CpoiicTBa KOpHEH cTerneHu N.

28 | 3.6 | CpoiicTBa KOpHEW CTEIeHu N.

29 KonTpoabnHas padora Ne 2 «KopeHb cTeneHu nN»,

§4 CreneHb N0JI0KUTEJILHOI0 YHCJIA.

(I N e N N L[] I—‘I—‘I—‘I—‘HI—‘HI—‘I—‘HI—‘I—‘I—‘I—‘l';l—‘l—‘l—‘l—‘l—‘l—‘l—‘l\l

(2]




30 | 4.1 | Crenenb Cc palliOHAIBHBIM ITOKA3aTEICM. 1
31 | 4.2 | CgoiicTBa CTENECHH C PAI[HOHAIBHBIM TIOKA3aTEIEM. 1
32 | 4.2 CBOIICTBA CTENICHU C PallMOHATILHBIM TTOKA3aTEIIEM. 1
33 4.3 [TonsiTHe TIpeIena mocyie10BaTeILHOCTH. 1
34 |45 | beckoneuHo yObIBaromasi reOMeTpudecKast Iporpeccusl. 1
35 [4.6 |Yucnoe. 1
36 | 4.7 | IloHsaTue CTENEHU C UPPAIMOHAIBHBIM ITOKA3aTEIICM. 1
37 | 4.8 | IlokazarenpHas GyHKIUS. 1
38 KontpojbHas padora Ne 3 «CTeneHb M010KUTEILHOI0 YHCIAY. 1
85. Jlorapudmbi 7

39 |5.1 |IlonsTue norapudma. 1
40 | 5.1 | IlousTHe norapudma. 1
41 IIpoMeKyTOUYHBIH KOHTPOJIb 1
42 | 5.2 | CpoiicTBa JjorapumMoB. 1
43 | 5.2 | CpoiicTa orapuMos. 1
44 | 5.2 | CpoiicTa Jjorapu(mMoB. 1
45 | 5.3 | Jlorapudpmuueckas QyHKIHS. 1
86 Iloka3aTenbHble H JorapupmMuveckne YypaBHeHUsl 1 HEPABEHCTBA. 7

46 | 6.1 | Ilpocreiimue moka3aTelbHbIC YPAaBHEHUSI. 1
47 16.2 | Ilpocteitmue norapudmMudecKie ypaBHEHHUS 1
48 | 6.3 | YpaBHEHHUs, CBOASIIUECS K TPOCTSHITNM 3aMEHOW HEU3BECTHOTO. 1
49 | 6.4 | Ilpocreiiimue nokasarenbHble HEPABEHCTBA. 1
50 |6.5 | Ilpocreiimue norapupmMuuecKie HepaBeHCTBa. 1
51 | 6.6 | HepaBeHcTBa, CBOISIIMECS K MPOCTCHITUM 3aMEHOM HEU3BECTHOTO. 1
52 KonrtposbHnas padora Ne 4 «Jlorapudmsl. IlokazareabHbie u 1

JorapugMmuyecKue YypaBHeHUsl i HEPABEHCTBAaY.

8§7. | CMHYC M_KOCHHYC VIJIa. 7

53 | 7.1 | Tlonsarue yria 1
54 | 7.2 | PannanHas mepa yria. 1
55 | 7.3 | Ompenenenue cuHyca M KOCHHYca yria. 1
56 | 7.4 | OcHoBHbIE (POPMYIIBI JUIS SINCL U COSO. 1
57 | 7.4 | OcHoBHbIE (hOPMYIIBI JUIS SINCL U COSO. 1
58 | 7.4 | Apkcunyc 1
59 [7.6 | ApkkocHHYC. 1
88. | TaHreHc M KOTAHIEHC VIJiA. 4

60 |8.1 | Onpenerenne TaHreHCa M KOTAHTCHCA yIila. 1
61 | 8.2 | OcHoBHBIE pOpMYIIBI U1 tgo. U ctgo. 1
62 | 8.3 | ApkTaHresc. 1
63 KonrtposbHnas padora Ne 5 «CHHYC, KOCHHYC, TAHIT€HC M KOTAHTeHC 1

yIjay.

89. DopMY.JIbI CI0KEHHUS. 10

64 | 9.1 | KocuHyc pa3HOCTH M KOCHHYC CYMMBI JIBYX YTJIOB. 1
65 | 9.1 | KocuHyc pa3HOCTH U KOCHHYC CYMMBI JIBYX YIJIOB. 1
66 | 9.2 | ®opmymbl A TOTOIHUATENIBHBIX YTJIOB. 1
67 | 9.3 | CuHyC CyMMBI U CHHYC Pa3HOCTH JBYX yIJIOB. 1
68 | 9.3 | CuHyc cyMMbI U CHHYC PAa3HOCTH JIBYX YTJIOB. 1
69 |9.4 | CymMma u pa3HOCTh CHHYCOB i KOCHHYCOB. 1
6




70 | 9.4 | CymMa ¥ pa3HOCTh CHHYCOB M KOCHHYCOB. 1
71 |95 | ®opmynsl s TBOMHBIX U MOJOBUHHBIX YIJIOB. 1
72 | 9.6 |IIpousBeneHre CHHYCOB M KOCHHYCOB 1
73 | 9.7 | ®opmynsl 751 TAHTEHCOB 1
810 | TpuroHomerpuyeckue QYHKIHH YHCJIOBOIO APrYMEHTA. 8
74 110.1 | Oynkous y =sinXx 1
75 |10.1 | ®ynkuusa y =sinx 1
76 | 10.2 | ®ynkuua y =COSX 1
77 |10.2 | ®ynkuua y =COSX 1
78 |10.3 | ®ynkuua y =tgx 1
79 |10.3 | ®ynkuua y =tgx 1
80 |10.4 | dynukuus y =cCtgx 1
81 KonrtpoJsbHnas pabora Ne 6 «Popmy.bl cioxkenns. Tpuronomerpuyeckue 1
(YHKIMU YHCJI0BOr0 APrYMEHTA.»
811 | TpuroHoMeTrpHYecKHe YPABHEHHs] H HEPABEHCTBA. 8
82 | 11.1 | Ilpocreiimne TPUrOHOMETPHUECKUE YPABHEHHSL. 1
83 | 11.1 | Ilpocreiimne TPUrOHOMETPHUECKUE YPABHEHHSL. 1
84 | 11.2 | YpaBHEHUs, CBOAAIIMECS K TPOCTCUIINM 3aMEHOW HEM3BECTHOTO. 1
85 | 11.2 | YpaBHeHus1, cCBOASIINECS K MPOCTEHITIM 3aMEHON HEM3BECTHOTO. 1
86 | 113 HpI/IMeHeliI/Ie OCHOBHBIX TPUTOHOMETPUYECKUX (POPMYJI AJIS peIIeHUs 1
ypaBHEHHH.
87 |113 HpI/IMeHeIEI/Ie OCHOBHBIX TPUTOHOMETPHUUYECKUX (OPMYII IS PELICHUs 1
ypaBHEHHH.
88 | 11.4 | OnHOpOHBIE YpaBHEHMUS. 1
89 KourpoJuanHas padora Ne7 «Tpuronomerpuyeckue ypaBHeHUs U 1
HEPABEHCTBaY.
812 | BeposiITHOCTH COOBITHSI 4
90 |12.1 | IlonsTHE BEPOSITHOCTH COOBITHSI. 1
91 |12.1 | IloHsiTHE BEPOSITHOCTH COOBITHSI. 1
92 | 12.2 | CBoiicTBa BEpOSTHOCTEH. 1
93 |12.2 | CpoiicTBa BEpOSITHOCTEH. 1
IloBTOpEHUE 9
94 IloBTOpenue. PanimoHaIbHBIE YpPaBHEHHsI M HEPABEHCTBA. 1
95 [Toropenue. Jlorapudmuyeckrie ypaBHeHHs U HEPABEHCTBA. 1
96 [Toropenwue. Jlorapudmudeckne ypaBHEHHs U HEPABEHCTBA. 1
97 [ToBTopenue. Jlorapudmer. 1
98 [ToBropenue. TpuroHoMeTpruveckrne ypaBHEHHUS! M HEPABEHCTBA. 1
99 Hrorosas KOHTPoJIbHAsI padoTa 1
100 [ToBTOpenue. TpuroHoMeTpuyecknue ypaBHEHUS] 1 HEPaBEHCTBA. 1
101 IToBTOpenue. Penenne cucrtem ypaBHEHHI U HEPABEHCTB. 1
102 [ToBTopenue. TpuroHoMeTpuueckrue ypaBHEHUS! U HEPABEHCTBA. DIEMEHTHI 1
KOMOWHATOPHUKH U TEOPUHU BEPOSITHOCTEH.
11 knace
81. | ®yHKUMM M uX TpaduKH. 6
1 1.1 | DnemenTtapubie QYHKIIH 1
2 19 Ob6nacTp onpeneneHus 1 001acTh U3MEHEHUs1 GyHKINU. OrpaHUYEHHOCTD 1
GyHKINH.
3 1.3 | YeTHOCTH, HEUETHOCTH, MEPUOAUIHOCTD (DYHKITHH. 1
7




4 1.4 | IIpoMexXyTKH BO3pacTaHusi, yObIBaHHS, 3HAKOIIOCTOSHCTBA ¥ HYJIU (DYHKIIUH. 1
5 15 HccnenoBanue GyHKIMIA U IIOCTPOCHUE UX TPA(YUKOB dJIEMEHTAPHBIMU 1
' meroaamu. CamocTosTenbHas padbota «OCHOBHBIE CBOMCTBA (DYHKITHIY

6 1.6 | OcHoBHbIe cr1OcOOBI TPeoOpa3zoBaHus rpapKOB. 1
§2. | Hpeney pyHKINH U HENPEPHIBHOCTb. 6

7 2.1 | IlonsTue npenena GyHKINUN. 1
8 2.2 | OGTHOCTOPOHHHKE MPEEIbI. 1
Bxoonoii konmpo.o 1

10 .3 | CoticTBa npeaenoB QpyHKITUH. 1
11 2.4 | IloHsiTHE HENPEPBIBHOCTH (DYHKITHH. 1
12 2.5 | HempepbIBHOCTB 251IeMeHTapHbBIX (PyHKINH 1
83. | O6paTHble GYHKIMM. 3

13 3.1 | Ilonstue o6patHOM PyHKIUU. 1
14 3.1 | IlonsTue o6patHOM PyHKIUU. 1
15 KontpoabHas padora Nel « ®yukuuu u ux rpadguku. Illpenesa dyHkunu u 1

HENMPEPbIBHOCThHY.

84. | Ilpou3BoaHasi. 9

16 | m.4.1 | ITonsiTHE IPOM3BOTHOM. 1
17 H'i4' [ToHsiTHE TPOU3BOTHOM. 1
18 | n.4.2 | IlpousBoanas cymmbl. [Ipon3BoHAS pa3HOCTH. 1
19 | n.4.4 | IlpousBoanas npousBeacHus. [Ipon3BoIHAS YaCTHOTO. 1
20 | m.4.4 | IlpousBoaHas nmpousBeacHUs. [Ipon3BoIHAS YaCTHOTO. 1
21 | m.4.5 | IlpousBogHAs HIEMEHTAPHBIX (DYHKIIHNA 1
22 | 1.4.6 | Tect «IIpousBoanas». [Ipon3BoaHas CI0KHOW PyHKIINN 1
23 | 1.4.6 | IlpousBoHast CIOXKHOHN QyHKIIMH 1
24 KonTtpoJsbHnas padora Ne2 «IIpousBoanas». 1
85. | IpuMeHeHUEe IPOU3BOIHOIM. 15

25 | m.5.1 | MakcUMyM U MMHUMYM ()YHKIIMH. 1
26 | m.5.1 | MakcUMyM U MEHUMYM () YHKITHH. 1
27 | m.5.2 | YpaBHEHHE KacaTeIbHOM. 1
28 | n.5.2 | YpaBHeHUE KacaTeIbHOM. 1
29 | n.5.3 | [IpubnmxeHHBIEC BEIYUCICHUS. 1
30 | m.5.5 | Bo3pacranue u yObiBaHH€e (PyHKITUH. 1
31 | n.5.5 | Bo3pacranue u yObiBaHUE (YHKIIUU. 1




32 | n.5.6 | [Ipon3BOogHBIEC BHICIIUX TOPSIKOB. 1
33 | m.5.8 | OxcTpeMyM QYHKIMU C €TUHCTBEHHOW KPUTUYECKOH TOUKOM. 1
34 | n.5.8 | DkcTpemyM (QYHKIIMU C €TMHCTBEHHOM KPUTUIECKON TOUKOM. 1
35 | m.5.9 | 3amaun HAa MAKCUMYM U MUHUMYM. 1
36 | 159 3agaun Ha MaKCUMYM B MUHUMYM. CamoctositenbHas pabota «[Ipumenenune 1
MIPOM3BOTHOM K MCCIICIOBAHUIO (DYHKITUN
37 H'i'l [Toctpoenue rpadukoB QpyHKIUN C MPUMEHEHUEM TPOU3BOIHOI. 1
38 H'i'l [Toctpoenue rpadukoB GyHKIUN C MPUMEHEHUEM TPOU3BOTHOM. 1
39 KourpoanHnast padora Ne 3 «IIpuMeHeHHE IPOU3BOIHOIM. 1
86. | IlepBooOpa3HAs M HHTEIPAJ 12
40 | m.6.1 | [TorsiTHE TIEPBOOOPA3HOM. 1
41 | n.6.1 | [TonsaTue nepBooOpa3HOM. 1
42 | n.6.1 | [TonsaTue nepBooOpa3HOM. 1
43 Ilpomesricymounulii KOHmMpPob 1
44 | n.6.3 | [Inomank KpUBOJIMHEWHON TpameIuu 1
45 | n.6.4 | OnpeneneHHbIN HHTETPAT 1
46 | m.6.4 | OnpeneneHHbBIN HHTETPA 1
47 | m.6.6 | ®opmyna Herotona — JleitOauia 1
48 | n.6.6 | ®opmyna Herotona — Jleitonuna. Tect «IlepBooOpazHasi»
49 | n.6.6 | ®opmyna HetoTona — JleitbHuna 1
50 | m.6.7 | CBo¥icTBa OIpeIeTICHHBIX HHTETPAJIOB. 1
51 KontpoabHas padora Ned4 «IlepBooOpa3Hasi U HHTErpajn). 1
87. | PABHOCHJILHOCTH YPABHEHHI M HEPABECHCTB. 4
52 | m.7.1 | PaBHOCHIIbHBIC TIPEOOPa30BaHUS YPAaBHEHHIA. 1
53 | n.7.1 | PaBHOCHIIbHBIEC TPEOOPa30BAHMS YPABHCHHUM. 1
54 | n.7.2 | PaBHOCHIIbHBIE TIPEOOPa30BaHMs HEPABEHCTB. 1
55 | n.7.2 | PaBHOCHIIbHBIE TPEOOPa30BaHUSI HEPABEHCTB. 1
§8. | YpaBHeHusi-c/ieICTBHS. 7
56 | n.8.1 | [lonsiTHe ypaBHEHUS - CIEIACTBUA. 1
57 | n.8.2 | Bo3BeaeHUs ypaBHEHHsI B YETHYIO CTCIICHD. 1
58 | n.8.2 | Bo3BenaeHus ypaBHEHHsI B YETHYIO CTCIICHD. 1




59 | n.8.3 | [loTenmupoBanue TorapuPMUIECKUX YpaBHEHHUN. 1

60 | n.8.4 | llpyrue npeodpa3oBaHusi, IPUBOASAIINE K YPABHCHHIO — CIICJICTBUIO. 1

61 | 185 [TprMeHeHrne HECKOJIBKIX MPeoOpa3oBaHui, MPUBOASIIIUX K YPABHCHHUIO — 1

7| cieacTBUIO.

62 | 185 [TprMeHeHrne HECKOJIBKIX MPeoOpa3oBaHui, MPUBOASIIIUX K YPABHCHHUIO — 1

7| CIIeICTBUIO.
§9 PaBHOCHJILHOCTh YPABHEHWI U HEPABEHCTB 9
= | cucremam. =

63 | m.9.1 | OCHOBHBIC IIOHATHSI. 1

64 | 1.9.2 | PenieHue ypaBHEHUH C MOMOIIBIO CUCTEM. 1

65 | n.9.2 | Pemenue ypaBHEHUH C MOMOIIBIO CUCTEM. 1

66 | 1.9.3 | PenieHne ypaBHEHUH C IOMOIIBIO CUCTEM. 1

67 | n1.9.3 | Pemenue ypaBHEHUH C MOMOIIBIO CUCTEM. 1

68 | m.9.5 | PenieHne HEPABEHCTB C TIOMOIIBIO CHCTEM. 1

69 | n.9.5 | Pemenne HepaBEHCTB C MTOMOIIBIO CUCTEM. 1

70 | 1.9.6 | PenieHne HEPABEHCTB C TIOMOIIBIO CHCTEM. 1

71 | 1.9.6 | Perenue HEpaBEHCTB € IOMOIIbIO CUCTEM. 1
§10 PaBHOCHJILHOCTH YPABHEHMIT HA 4
| MHOKeCTBAX. -
m.10.

72 1 OCHOBHBIE TTOHSTHSL. 1
m.10.

73 2 Bo3Benenuss ypaBHEHMS B UETHYIO CTEIIEHb. 1
m.10.

74 2 Bo3Benenuss ypaBHEHMS B UETHYIO CTEIIEHb. 1

KontpoJabHas padora Ne5 «YpaBHeHusi-cJieIcTBUSA. PABHOCHIbHOCTh

75 YPABHEHHUIl 1 HEPABEHCTB. 1
§11 PaBHOCHJILHOCTH HEPABEHCTB HA 3
=== | MHOKeCTBAX. =
m11.

76 1 OCHOBHEBIC TTOHSTHS. 1
m11.

77 2 Bo3BeneHuss HEPABEHCTBA B YETHYIO CTEIIEHb. 1
m11.

78 2 Bo3BeneHnss HepaBeHCTBA B YETHYIO CTEIIEHb. 1
§12 MeToa IPOMEKYTKOB LIS YPDABHEHUH U 4
~=— | HEPABEHCTB. -
m.12.

79 1 YpaBHEHUS C MOAYIISIMH. 1
m12.

80 5 HepaBencTBa ¢ MogysIsiMH. 1
m.12. N

81 3 MeToa HHTEPBAIOB JJIsl HETIPEPBHIBHBIX (DYHKIINH. 1

82 KontpoabHasi padora Ne6 «PaBHOCHJIbHOCTh YPABHEHH I 1 HEPABEHCTB. 1
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MeToa HIPOMEKYTKOB JUISI YPABHEHUN 1 HEPABEHCTB.

CucreMbl YPABHEHHH C HECKOJILKHUMH

814. 7
HEN3BECTHBIMH. -
m.14.
83 1 PaBHOCHIIBHOCTH CHCTEM. 1
m.14.
84 1 PaBHOCHIIBHOCTh CHCTEM. 1
n.14. | CucreMa - cJlIEeICTBUE.
85 1
2
n.14. | CucreMa - cJIeICTBUE.
86 1
2
m.14.
87 3 Meto 3aMeHbI HEM3BECTHBIX. 1
m.14.
88 MeTto/1 3aMeHbI HEU3BECTHBIX. 1
3
Kontpoabnas padora Ne7 «CucreMbl YPABHEHUH C HECKOJbKUMH
89 HEN3BECTHBIMM. 1
IloBTOpEHME Kypca aiaredpbl U HavaJaa anaan3a 3a 10-11 kaacchbl. 13
90 ITosTopenue. [IpeobpazoBaHue BbIPAKESHUMN. 1
91 [ToBTOpenue. TpuroHoMeTpUYECKUE YpaBHCHHMSI, HEPABCHCTBA U CUCTEMBI. 1
92 [ToBTopenue. VccnenoBanue QyHKIMIA 371€MEHTAPHBIMU METOJAMHU. 1
93 [ToBTopenwne. IlpuMeHeHne TPON3BOTHOM. 1
94 [ToBTOpenue. MpparmoHanabHble ypaBHEHUS, HEPABEHCTBA M CHCTEMBI. 1
95 [ToBTopenwue. Iloka3aTenbHbIe U JorapuGMUYECKAe ypaBHEHUS, HCPABEHCTBA 1
U CHCTEMBI.
96-
97 HUToroBasi koHTpoJbHas padora Ne 8 B hopme  EIM. 2
98 [ToBTopenwue. Iloka3aTenbHbIe U JorapuGMUUECKUe ypaBHEHUS, HCPABEHCTBA 1
U CHCTEMBI.
99 [ToBTOpenue. TpUroHOMETPUYECKUE YPABHEHS, HEPABEHCTBA M CHCTEMBI. 1
100 [ToBTOpenue. TpuroHomerpudeckue ypaBHEHHsI, HEPABEHCTBA U CUCTEMBI. 1
101 IToBropenne. MpparnmoHaibHbIE ypaBHEHNS, HEPABEHCTBA U CUCTEMBI. 1
102 [ToBTOpenue. DaeMeHThl KOMOMHATOPUKH U TEOPUH BEPOSTHOCTEH. 1
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I'EOMETPUA

Ne i/t Coneprkanue Koi-
MIPOrpaMMHOTO MaTepuaia BO
4acoB
10 xnacc
IloBTOpEHNE OCHOBHBIX TeM M3 IVIAHUMETPUH 7
1 Pemenue TpeyroabHUKOB 2
2 UYeThIpexyroJbHUKH 2
3 VYTIIbl U OTPE3KH, CBA3aHHBIE C OKPYKHOCTHIO 2
4 Bxoonou konmponw 1
5 n.1-n.3 | Beegenue. (IIpeamer crepeomerpun. OCHOBHBIE MTOHSATHUS M AKCUOMBI 4
crepeomerpuu. [lepBbie cliecTBUSI U3 aKCHOM).
1 IlapajieJbHOCTh MPSIMBIX H IJIOCKOCTEN. 18
6 m.4-m.6 | IlapamieabHOCTh IPSIMBIX, TIPSIMOM M IJIOCKOCTH. 4
7 n.7-1.9 | B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE. YTOI MEXKY MPSIMBIMH. 4
8 KonTpoibHas padora «IlapajieibHOCTh NPSIMBIX U ILIOCKOCTEI). 1
9 nl0,11 | [TapamiensHOCTH TIOCKOCTEN 2
10 m.12- TeTrpasip u mapasieNenune]. 5
n.14
11 KontpoJbHas padora «I[lapajjieJbHOCTD IJIOCKOCTENY. 1
12 3aver Nel «IlapaniejbHOCTh MJI0CKOCTEI. 1
i} IlepneHIHKYJIAPHOCTD NPSIMBIX M TIJIOCKOCTEH. 19
13 n.15- | IlepneHauKyIsApHOCTD NPSMOM U MJIOCKOCTH. 6
m.18
14 n.19- | [lepneHaAuKysp ¥ HAKJIOHHBIE. YTOI MEXIY MPSIMO U TUIOCKOCTBIO. 6
m21
15 n.22- | JIsyrpanusiii yroiu. IleprneHauKyasspHOCTb IIOCKOCTEH. 5)
n.24
16 KonTpoabHas padora «llepneHauKyJISIPHOCTb NPAMBIX M ILI0CKOCTEI).
17 3auer No2 «IlepneHAUKYJISIPHOCTD MPSIMbIX U IJIOCKOCTEN.
11 MHoOrorpaHHHuKH. 15
18 .25, | Ilonstue mHOrorpanHuka. Ilpusma. 4
n.27
19 n.28- | [Mupamuna. 4
.30
20 n.31- | IIpaBuibHbIE MHOTOTPAaHHUKH. 5)
n.33
21 KontpoabHasi padora «K MHOTOrpaHHHUKHY. 1
22 3auer Ne3 «MHOTOrpaHHHKNY. 1
23 3akI0YNTeIbHOE MOBTOPEHNE Kypcea reomerpun 10 kjacca. 5
UTOro 68
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11 kaace

1 BekTopbl B NpOCTPaHCTBE 6

1 .34, [TonsiTHe BEeKTOpa B MMPOCTPAHCTBE. 1
n.35

2 1n.36- CI10’)keHHE U BBIYUTAHUE BEKTOPOB. ¥ MHOKEHUE BEKTOPa Ha YUCIIO. 2
n.38

3 n.39- KomrianapHbie BEKTOPBHI. 2
m.41

4 3auér Ne4 «BeKTOpPBHI B IPOCTPAHCTBEY. 1
] 15

MeTo/1 KOOPAMHAT B IPOCTPAHCTBE.

3) n.42- KoopauHatsl TOUKM ¥ KOOPAMHATBI BEKTOPA 6
.45

6 n.46- CkansipHoe Mpou3BEIEHUE BEKTOPOB. 7
n.52

7 KonTpojbHas padora «MeToa KOOPAMHAT B IPOCTPAHCTBE. 1

8 3auét NeS «MeTox KOOpPAMHAT B IPOCTPAHCTBE). 1
11 HuauHap, KOHYC, IAap. 16

9 m.53, Humusap 3
n.54

10 | m.55- Konyc 4
mn.57

11 | n.58- Cdepa. 7
.62

12 KontpoJbHas padora « [ {HIuHAP, KOHYC, IIAPY. 1

13 3auér Ne6 «llmaunap, KOHYyC, map». 1
v O0BbEMBI Tel. 17

14 m.63- O0BEM IPSIMOYTOJILHOTO TTAapajUIeTenuIea 3
.65

15 | n.66- O0bEM MpsAMOI IPU3MBI U IIMIIMHIPA. 2
.68

16 | m.69- O0bEM HAKJIOHHOM MPU3MBI MHPaMUbI U KOHYCa 5)
.70

17 | o 71- O06bEM mapa u wiomaas cheps 5
n.73

18 KontpoabHas padora «O0bEMBI_TeD» 1

19 3auét Ne 7. «O0BLEMBI TE». 1
Vv 3akI0uUNTe1bHOE TOBTOPEHHE NPH NOJATOTOBKE K MTOTOBO ATTECTALNH 14

110 FeOMeTPHH.
UTOroO 68
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COJAEPKAHUE YYEBHOI'O KYPCA
10 kiacce
Aure0dpa ¥ HayaJIa MATEMAaTHYeCKOI0 aHAJIN3a

1. JlelicTBUTEJbHbIE YHCIA

[TonsiTe HaTypanpHOro yncia. MHoxecTBa uncen. CBOWCTBA AEHCTBUTEIbHBIX YUCEIL.
ITepecranoBku. Pazmemenus. Couetanus.

OcHOBHasl 1IeJIb — CHCTEMAaTU3UpPOBaThb M3BECTHBIE M HM3YUUTh HOBBIE CBEJIEHUS O
JeMCTBUTENBHBIX YKCIaX. BakHbIM 371eMeHTOM OOy4YeHMsl SIBJIETCS OBJIaJIEHUE METOaMU
JI0OKa3aTesIbCTBA YUCIIOBBIX HEPABEHCTB. lIpuBoauTCa penieHue MHOTNOYMCIEHHBIX 3a1ad C
IIOMOUIbIO CPAaBHEHHUS 110 MOAYIIIO.

2. PanuoHajbHbIe ypaBHEHHS] H HEPABEHCTBA

Panyonanenele BblpaxkeHus. Popmynsl OnHomMa HplOTOHA, CyMMBI M pa3HOCTH
creneHed. PaunuonanbHble ypaBHeHHMs. CHCTEMbl palUOHAIBHBIX YypaBHEHHH. Meton
MHTEPBAJIOB PELIECHUS HEpaBEeHCTB. PanuoHanpHble HepaBeHCTBA. HecTporue HepaBeHCTBa.
CucreMsl paliioHaIbHBIX HEPABEHCTB.

OcHoBHas 1enp — c(opMUpOBaTh yYMEHHs pELIaTh pallMOHAJIbHBIE ypaBHEHUS HU
HEPaBEHCTBA.

3. KopeHns crenenu n

[onstre pynkuun u ee rpaduka. Oynkuus y = X . [lonstre kopHs crenenu N. Kophu
YeTHOW M HEYeTHOW crereHeil. Apudmerndeckuii kopeHb. CBOHCTBa KOpHEW cCTereHu N.
OyHKIHAY = :/7

OcHOBHas 1eJIb — OCBOWTD MOHITHS KOPHS CTETIEHH N ¥ apu(METHUECKOTO KOPHS,
BbIpabOTaTh yMEHHE IPeoOpPa30BbIBATh BHIPAXKEHUS, COAEPIKAIINE KOPHU CTEIEHHU N.

4. CreneHb MOJIOKHTEJBLHOIO YMC/IA

[lomsiTme ®  cBOWCTBA CTENEHM C pPALMOHAIBHBIM  noKasareneM. Ilpenen
nocnenoBarenbHocTH. CBoiicTBa mpenenoB. beckoHeuHo yObIBaromiass reoMeTpudeckas
nporpeccusi. Yucno e. IloHATne crenenu ¢ nppaunoHaIbHbIM Noka3aTteneM. [lokasarenbHas
GyHKIUS.

OcHOBHasl LleIb — OCBOWUTH IOHATHS PALMOHAIBHON M UPPALMOHAIBHOW CTEIEHU
MOJIO’KUTEIBHOIO YKCIIa U OKa3aTeIbHON QyHKINN.

5. Jlorapu¢pmsl

[Tonsitue u cBoiicTBa jgorapudmos. Jlorapupmuyeckas QyHKIHS.

OcHOBHas 11eJb — OCBOUTH IMOHATHA JOorapudma u JorapupMu4eckoil QyHKIuH,
BbIpa0OTaTh yMEHHE MpPeoOpa3oBbIBaTh BbIpAKEHUs, cojepxaiuue sorapupmel. CHadana
paccmaTpuBaeTcs Jorapupmuueckas pyHKIUS U U3y4alOTCs €€ CBOUCTBA U rpaduk

6. Iloka3aTenabHble u JorapupmMuyecKne ypaBHeHUsI 1 HEPaBEHCTBA

[Ipocreiimue moka3zaTenbHble U Jorapu(MUYECKHE YpaBHEHUS. YpaBHEHHMS,
CBOJIAIIMECS K MPOCTEHIIMM 3aMEHOW Heu3BecTHoro. IIpocreilmme mnoka3arenbHblE M
JorapupMHUUecKue HepaBeHCTBAa. HepaBeHCTBa, CBOASIIMECS K MPOCTEHIINM 3aMEHOM
HEU3BECTHOTO.

OcHoBHast ~ 1enb - copMHpOBaThH yMEHHE pemars
MoKasarelbHble U JiorapuMUyYecKue ypaBHEHUsT W HepaBeHcTBAa. CHauana H3y4yaroTcs
IPOCTEHIINE I10KA3aTEIbHbIE YPAaBHEHHUS, HAXOJATCS UX PpEUICHMs. 3aTeM aHaJIOTHYHO
U3y4alTcs mpocTelue norapupmMuyeckue ypaBHeHus. [lo Takoil ke cxeme H3ydaroTcs
HEpaBEHCTBA: CHayaja MpocTeilue nokas3aTeibHble, 3aTeM IpocTenle JorapupmMuIecKre
Y, HAKOHEIl, HEPABEHCTBA, CBOAIIMECS K MPOCTEUIINM 3aMEHON HEU3BECTHOTO

7. Cunyc, KocuHyC yria

[Tonsste yrma u ero mepbl. OmnpenencHue CHHYca M KOCHHYCa YIUIA, OCHOBHBIC
(dopMyIbl Ut HUX. APKCUHYC U apKKOCHHYC.

OcHOBHasg 1enb — OCBOUTH IOHATHS CHHYCa M KOCHHYCAa IPOM3BOJIBHOIO YIJIA,

U3YYUTh CBOMCTBA (YHKIIMIA yriia: Sino. U cosa.
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Hcnonp3yst s3bIK MEXAHUKH, BBOJUTCS TOHATHE yIVIa Kak pe3yJbTaTa IOBOpOTa
BEKTOPA. 3aTeM BBOJATCA €ro IpalyCHas M paguaHHas Mepbl. M3ydarorcs CBOMCTBA 3THX
(GyHKUIMH, TOKa3bIBAIOTCS OCHOBHBIE (opMynbl s HuX. BeBomsarcs dopmynsl s
apKCHUHYCa ¥ apKKOCHHYCA.

8. TaHreHc m KOTaHIeHC yrjia

Onpeznenenue U OCHOBHBIE (POPMYJIbI 1711 TAHI'€HCA U KOTaHIeHca yrila. ApKTaHIeHC U
apKKOTaHI'EHC.

OcHoOBHasl IeJIb — OCBOUTH MOHATHUS TAHT€HCA U KOTAHI'€HCA IIPOU3BOJIBHOIO yIJIa,

M3YyYUTh CBOMCTBA (hyHKIMIA yria: tg o u Ctg a.

TaHreHc u KOTaHI€HC yIJla ONpeNeNA0TCs Kak ¢ IOMOILBIO OTHOIIEHHH sin [ u cos U ,
TaK U C MOMOUIbIO OCEH TaHreHca M KOTaHreHca. M3ywaroTcs CBOMCTBa 3TUX (QYHKLHH,
JIOKa3bIBAIOTCSI OCHOBHBIE (OPMYJIBI JUIi HHUX. BBOIATCS TOHATHUS AapKTaHTEHCA U
apKKOTaHI€HCa YMCJIa ¥ ¢ UX IIOMOIIBIO PEIIAKOTCs 3aJa4l Ha HaXOKICHUE BCEX YIJIOB, JUIS
KaX10r0o u3 KoTophix tg [J (wmum ctgl] ) paBen (0oiblle WM MEHbBIIE) HEKOTOPOTO YHUCIIA.
BoiBozsiTes hopmysibl A1 apKTaHT€HCa M apKKOTaHT€Hea.

9. ®opmy.Jbl CJI0KEHUS

Kocunyc cymmel (1 pasHocTu) AByX yriaoB. @opmynbsl Uisl JOMOJIHUTEIbHBIX YIJIOB.
Cunyc cymmbl (M pa3HoOCTH) AByX yrioB. CymMMa M pPa3HOCTb CHHYCOB U KOCHHYCOB.
@opMyJbl Uil JIBOMHBIX U ITOJIOBUHHBIX YIJIOB.

OcHOBHas 11eflb — OCBOUTH (OPMYJIBI KOCHHYCAa U CHHYCa CyMMBI U Pa3HOCTH
JBYX VyIJOB, BbIpa0OTaTb YMEHHUE BBINOJHATH TOXAECTBEHHbIE IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHHUH C MCII0JIb30BAaHHEM BBIBEICHHBIX (hOPMYII.

10. Tpuronomerpuyeckue (pPyHKIMH YHCIOBOI0 apryMeHTa

®dyukuy Y = Sin X, y=€0s X, Y =tg X, y = ctg X.

OcHoOBHasl 11€71b — U3YYUTh CBONCTBA OCHOBHBIX TPUTOHOMETPUYECKUX (DYHKIIUH U UX
rpa¢ukoB. [Ipu n3yueHun 3TON TeMbl BBOAATCS MOHATHE MEPUOTUYECKOM (QYyHKIMM U ee
TJIaBHOTO NIEpUO/A.

11. TpuroHoMeTpuuyeckHe ypaBHeHHMs M HepaBeHCTBA

IIpocreiimre TPUrOHOMETPUUECKUE YPAaBHEHUS. TpUTOHOMETPUYECKHE YPABHEHUS,
CBOJAIIMECS K IPOCTEUILINM 3aMEHOM HEN3BECTHOTO. [IprMeHenne 0OCHOBHBIX
TPUTOHOMETPUUECKUX (GOPMYJI ISl pelieHus ypaBHEeHU. OTHOPOIHbIE YPABHEHMUS.

OcHoBHas 11e1b — c(OPMHUPOBATh YMEHUE peIIaTh TPUTOHOMETPHUECKUE YPAaBHEHHS
U HepaBeHCcTBa. PaccmarpuBaroTes criocoObl peleHUs] TPUTOHOMETPUYECKUX YPAaBHEHUH C
MOMOIIBIO TPUTOHOMETPUYECKUX (POPMYIT U OHOPOIHBIE TPUTOHOMETPUYECKHE YPaBHEHHUS.
3aTreM paccMaTpUBAIOTCS HEPABEHCTBA, KOTOPBIE CBOJAATCS K PEIICHUIO TPOCTEHIINX
TPUTOHOMETPUUECKUX HEPABEHCTB. PaccMaTpuBaroTcs crieliMalibHbIE IPUEMBI PELLIECHUS
TPUTOHOMETPUUECKUX YPaBHEHHUI U HEPABEHCTB C BBEJIEHUEM BCIIOMOTaTEILHOTO yIia U
3aMEHOU HEeM3BECTHOTO t = sin X + cos X.

12. BeposiTHOCTH COOBITHS

[TonsiTHE U CBOWCTBA BEPOATHOCTH COOBITHS.

OcHoBHasi 1elb — OBJAJETh KIACCUUYECKUM TIOHSATHEM BEPOSTHOCTU COOBITHS,
M3YYUTh €r0 CBOMCTBA U HAYYUTHCS MX IPUMEHATH IIPU PEIICHNN HECIIOKHBIX 3a/1a4.

IToBTOpEeHue Kypca anre6pbl M Ha4YaJ MaTeMaTHYeCcKOro aHaausa 3a 10 kaace

I'eomerpusi

1. HexoTopble cBeleHUs U3 JIAHUMETPUH

2. BBenenue

[Ipenmer crepeomeTpr. AKCHOMBI cTepeoMeTpur. HekoTopble CeCTBUS U3 aKCHOM.

OcHoOBHasl L1€Jb— MO3HAKOMUTDH YYAIIMXCS C COAEPKAHUEM Kypca CTEpEOMETPHH, C
OCHOBHBIMHM ITOHATHSMHU M aKCHOMaMHU, IIPUHATBIMH B JaHHOM Kypce.

3. lapannenbHOCTH NPSIMBIX M IJI0CKOCTEH

15



[TapayieIbHOCTL NPSAMBIX, MPSAMOM M IUIOCKOCTH. B3anMHOE pacmnoiokeHue IByX
NPSMBIX B IPOCTPAHCTBE. YTOJI MEXAY JABYMs MNpsMbIMU. [lapannenbHOCTh IIOCKOCTEM.
Terpasap v napauiesIeuIe .

OcHoBHas 11e71b — c(hOPMUPOBATH MPEACTABICHUS yYAIIUXCS O BO3MOXKHBIX CIIydasiX
B3aMMHOI'O PACIOJIOKEHUS JIBYX MPSAMBIX B IPOCTPAHCTBE (IIPSIMBIE EPECEKAIOTCS, NIPSAMBIE
napajuieNbHbl, TPSMbIE CKPEUIUBAIOTCS), MPSIMOW M IJIOCKOCTH, H3YYHTh CBOICTBa U
IIPU3HAKU NapajuIeIbHOCTH IPSAMBIX U INIOCKOCTEH.

4. IlepneHANKYJIAPHOCTD MPSIMBIX H IIOCKOCTEH

IlepneHquKyISIPHOCTD NPAMOW M IIIOCKOCTH. llepneHaukyisp M HakIOHHBIE. YTOII
MEX1y IPSIMOM U TUIOCKOCTHIO. JIByrpanHbii yrod. [leprneHanuKyasipHOCTb IIIOCKOCTEH.

OcHoBHasl 1eb— BBECTU IOHATHUS NEPIEHIUKYJISIPHOCTU MNPSAMBIX M IUIOCKOCTEH,
W3Y4YUTh NPU3HAKU MEPIEHIUKYISIPHOCTH NPSIMOM U IJIOCKOCTH, JBYX IJIOCKOCTEN. BBecTu
OCHOBHBIE METPUYECKHUE MOHATHS: PACCTOSTHUE OT TOUYKHU JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
NapajyieIbHbIMU IUIOCKOCTSIMU, PACCTOSHHE MEXKIY CKPEIIMBAIOLIMMUCS MPSMBIMHU, YroJl
MEXly MPSMOI U IJIOCKOCTBIO, U3YUYUTh CBOICTBA MPSAMOYIOJIBHOTO Mapaljiesienunesaa.

5. MHOrorpaHHuKH

ITonsitne MHOrOrpannuka. Ilpusma. I[lupamuna. IIpaBunbHble MHONOTPaHHUKH.

OcHOBHas 11eJIb— MO3HAKOMUTh YYAIUXCS C OCHOBHBIMU BHMJIAMHU MHOTOTPAaHHUKOB
(mpu3ma, mnHUpaMuaa, yCeUeHHas nupamuzaa), ¢ Gopmynoil Disiepa I BBITYKJIBIX
MHOT'OIPAHHUKOB, C MPAaBWIbHBIMM MHOTOIPAHHMKAMHU M 3JIEMEHTaMH HX CHUMMETPHUH.
MHoOrorpaHHiK OIpeAeNseTcss Kak IOBEPXHOCTb, COCTABJIEHHAs M3 MHOIOYIOJbHUKOB M
OTPaHMYMBAIOIIASL HEKOTOPOE F€OMETPUUECKOE TETIO.

6. IloBTopenue. Pemenue 3axau

11 kiacce
Aure0pa ¥ Ha4aJIa MATEMATHYECKOI0 aHAJIN3a

1.®yHkuuM U UX rpaguku

OnemenTapHble ¢yHkuuu. MccnenoBanue (yHKIMH M HOCTpOEHHE UX TpadHUKOB
aJIeMEHTapHbIMU MeToAaMu. OCHOBHBIE CIIOCOOBI IPeoOpa3zoBaHus rpauKoB.

OcHOBHas 11e71b — OBJA/IeTh METOJAMH HcCleoBaHUA (DYHKIMH U MOCTPOSHUS UX
rpaduxosB.

2. Ilpeaen ¢pyHKUMH U HeNPEPbLIBHOCTH

[TonsTne npenena dbyHKIIIH. OnHocTopoHHHE MIPEIEbI,

CBOICTBa npenenoB. HenmpepbIBHOCTh QYHKIMIT B TOUKE, HA HHTEPBAJIE, HA OTPE3KE.

HenpepbiBHOCTB 2i1eMEHTapHBIX YHKINH.

OcHOBHas 11€71b — YCBOUTb MOHSATHUSA Mpeaena QyHKIMHU U HETIPEPhIBHOCTU (GYHKLIUU
B TOYKE U Ha MHTEpBAJIE.

3. O0parHble pyHKIUH

[Tonsitie o6paTHOM GbyHKIUH.

OcHOBHas 1Ie/lb — YCBOUThH MOHATHE (QYHKIMHU, OOpAaTHOM K JAaHHOH, U HAay4UTh
HaxOoJUTh (PYHKITHIO, 0OpaTHYIO K JAHHOM, UCCIIEIOBATh €€ U CTPOUTH rpaduK.

4. IlpousBoaHasi

ITonsTre npon3BoaHOM. IIpon3BoaHAS CyMMBI, pa3HOCTH, IPOU3BEICHUS U YACTHOTO
nByx pynkiuii. [IpousBonHeie aneMeHTapHbIX GyHKIMN. [Ipon3BogHAas CI0KHON (HYHKIIMH.

OcHOBHas 11€7Tb — HAYYUTh HAXOJUTh TPOU3BOAHYIO JIF000H dJIeMEHTapHOU
GyHKIHU.

5. [IpumeHeHUe MPOU3BOIHOIM

MakcumMyM ¥ MHUHMMYM (QYHKUUH. YpaBHeHHE KacaTenbHOH. [IpuOnmxeHHble

BbIuuciieHus. Bo3pacranue u yosiBanue QyHkiuid. [Ipon3BogHbIC BHICITNX MTOPSIIKOB.

OcHOBHas 11eNIb — HAayYUTh MPUMEHSTH IPOU3BOIHYIO TPU UCCIICAOBAHUH (PYHKIUN
Y PELICHUH NTPAKTUYECKUX 3a]1a4.

6. IlepBooOpa3Hasi U HHTerpaJ

[Tonsitue mepBooOpasHou. [Tnomans kpuBoIMHEHHON Tpanenun. OnpeaeIeHHbINA
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unterpai. @opmyna Hetotona — Jleitonuna. CBoiCTBa ONpeIeIeHHBIX HHTETPAJIOB.

OcHoBHasl 1eflb — 3HaTh TaOIMIy NMEpBOOOPa3HBIX OCHOBHBIX (DYHKIMH U YMETb
npuMeHITh hopmyny HeioTona — JleiOHMIIa TPU BBIYMCICHUU ONPEICICHHBIX UHTETPAIOB
U Tiomazaei Guryp.

7. PABHOCHMJIBHOCTH YPaBHEHUI 1 HEPABEHCTB

PaBHOCHIIbHBIE Tpe0Opa3oBaHMs YpaBHEHUN U HEPABEHCTB.

OcHOBHasi 1elNb — HAY4YUTh NPUMEHATH pPAaBHOCWIBbHBIE NpeoOpa3oBaHUs NpU
pellIeHur ypaBHEHUI 1 HEPABEHCTB.

8.YpaBHeHus — cjieacTBUS.

[TonsiTue ypaBHeHus — cineAcTBUs. Bo3BeneHne ypaBHEHUS B YETHYIO CTEIICHb.
[TorennupoBanne mnorapudmuueckux ypaBHeHUH. llpuBeneHue TOMOOHBIX YIICHOB
ypaBHeHUsA. OcBOOOXKIeHHE  ypaBHEHUS  OT 3HAMEHATEs.

OcHoBHasi 1enb — HayuyuThb [PUMEHATh MPEoOpa3OBaHMs, NPUBOASILINE K
YPaBHEHHUIO — CJIEJICTBUIO.

9. PaBHOCWJILHOCTH YPABHEHUI M HEPABEHCTB cUCTEMaM

Pemennie ypaBHEeHMII C TOMOIIbIO cHUCTeM. PelieHre HEpaBEHCTB C MOMOIIBIO
CHUCTEM.

OcHOBHas 11eJIb — Hay4UTh IPUMEHATH MIEpeXo/1 OT ypaBHEHUs (MM HEPaBEHCTBA) K
PaBHOCHIIBHOM CUCTEME.

10. PaBHOCH/ILHOCTH YPABHEHHUIT HA MHOKECTBAX

Bo3Benenune ypaBHEHUS B UYETHYIO CTEIIEHb.

OcHOBHas Lie/lb — HayYUTbh IPUMEHATh Nepexo/ K YpaBHEHUIO, PABHOCUJILHOMY Ha
HEKOTOPOM MHO>KECTBE UCXOJHOMY YPaBHEHHMIO.

11. PaBHOCHJILHOCTH HEPABEHCTB HA MHOKeCTBAaX

Hecrtporue HepaBeHcTBa.

OcHOBHasl 1eNlb — HAYYWUTh IPUMEHATH NEPEXOJ K HEPABEHCTBY, PABHOCUIBHOMY
Ha HEKOTOPOM MHOXECTBE MCXOJIHOMY HEpaBEHCTBY. BBOIWTCS MOHATHE PaBHOCHIBHOCTH
JIByX MHOJKECTB Ha MHOJKECTBE, OIMCBHIBAIOTCSI T€ MHOXKECTBA 4YHCEJN, HA KaXIOM W3
KOTOpBIX IIOJy4aeTcsi HEPaBEHCTBO, PAaBHOCWJIBHOE HCXOJHOMY HEpPAaBEHCTBY IpHU
BO3BE/ICHUU YPaBHEHUS B YETHYIO CTEIECHb, P YMHOKEHUM YPaBHEHUS Ha (DYHKIMIO, TIPH
NOTEHLIMPOBAHUM  JIOrapu(PMHUUECKOTO HEpaBEHCTBA, INpPU MPHUBEAECHUU MOAOOHBIX
cllaraeMblX, MpU TPUMEHEHUH HEKOTOpbIX Qopmyn. PaccmarpuBaroTcst HecTporue
HEPaBEHCTBA.

12. MeToa npoMesKyTKOB /151 YyDABHEHHUI H HEPABEHCTB

VYpaBHeHMs U HEPABEHCTBA ¢ MOYJIIMU. MeTOo ] MHTEPBAJIOB I HEPEPBIBHBIX
byHKUIN.

OcHoBHasi 1eNb — HAY4YUT pellaTh YpPaBHEHHMsS] W HEPABEHCTBA C MOIYJISMHU H
IIPUMEHSATHh METOJl UHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB.

13. CucTteMbl ypaBHeHHIi ¢ HECKOJIbKHUMH HEU3BECTHBIMU

PaBHOCunbHOCTE cucteM. Cucrema — ciencTBue. Meros 3aMeHbl HEM3BECTHBIX.

OcHoBHasi 1elb — OCBOWMTH pa3Hble CIOCOOBI PEIIeHHs] CHCTEM YpaBHEHUU C
HECKOJIbKUMH HEU3BECTHBIMHU.

14. IloBTOpEHUE

[ToBTOpenue Kypca anreOpbl U Haual MaTeMaTH4eckoro aHanmsa 3a 10 - 11 kinaccsl

I'eomerpus

1. BekTOpsbl B NpOoCTpaHCTBE

[Tonsitue BexTopa B mpocTpancTBe. CiokeHue U BRIYUTaHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha yncio. KommianapHblie BEKTOPBI.

OcHoBHasi 1eNib — 3aKpeNnuTh M3BECTHBIE Y4YalIUMCS U3 Kypca IUIAaHUMETPHH
CBEICHMsI O BEKTOpax M JAEHCTBUIX HaJ HUMM, BBECTH MOHATHE KOMIUIAHAPHBIX BEKTOPOB B
MPOCTPAHCTBE M PACCMOTPETh BOMNPOC O pa3jIOKEHUU JIOOOr0 BEKTOpa IO TpeM
HEKOMIUIAHapHBIM BEKTOPaM.
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2. MeToJ KOOPAMHAT B POCTPAHCTBE
Koopaunatel TOUkM ¥ KOOpPAMHATHI BekTOpa. CKalsipHOE NPOU3BEICHUE BEKTOPOB.
VYpaBuenue miockoctu. [[Bmwkenus. [IpeobpazoBanue nogoous.

OcHoBHas 1enb — chOpMUPOBATH YMEHHME y4yalluxci MPUMEHSTh BEKTOPHO-
KOOpl[I/IHaTHbe/'I MCTOA K PCHICHUIO 3aJad Ha BBIYHUCICHHUC YIJIOB MCXKIY HNPAMBIMU U
IUIOCKOCTSIMHU M PACCTOSIHUN MEX]Ly TBYMS TOYKAMH, OT TOYKHU J0 TJIOCKOCTH.

3. Huauuap, KoHyc, map

[Tonstue uwmnuaapa. I[lnomaar mnoBepxHocTH nuauHApa. [loHsATHE KOHYCa.
[Tnomane moBepxHOCTH KOHyca. YcedeHHbI koHyc. [llap u chepa. YpaBuenue chepsl.
B3aumnoe pacnonoxenue chepsl UM IuockocTH.  KacartenbHas IJIOCKOCTh K cdepe.
[Tnomane chepsl.

OcHoBHas 11eJ1b— JaTh Y4alluMCsl CUCTEMaTHYeCKHUe CBEeJICHUSI 00 OCHOBHBIX TellaX U
MOBEPXHOCTSX BpallleHUs — UINHJIpE, KOHYCe, cdepe, mape.

4. O6bemMbl TeJ

O6beM npsiMoyrosibHOrO napasmienenunena. O0beM NpaMoi NpU3Mbl U HUIUHAPA.
O0beM HaKJIOHHOW NPU3MBbI, KOHYca U mupamuabl. O0beM 1apa U 1mioua s chepsl.
OO0BeMBI IAPOBOTO CETMEHTA, IAPOBOTO CJIOS, IIAPOBOTO CEKTOPA.

OcHoBHasi 1eNb— BBECTH TMOHSATHE O0bEMa Tela U BBIBECTH (QOPMYIBI IS
BBIYMCIIEHHSI O0OHEMOB OCHOBHBIX MHOI'OI'PpaHHHUKOB W KPYIJIBIX TCJI, U3YYCHHBIX B KYPCC
CTEpEeOMETPUH.

5. O0o0maromuee NOBTOPEeHUE

INEPEYEHb YYEFHO METOJAMYECKHUX CPEACTB OBYYEHUSA

Ne o/ HanveHOBaHMsI 00bEKTOB U CPeICTB Crapmas Ham(l)qne Homscaanie
MaTepuaJbHO-TEXHHYECKOT0 00ecmeueH st IKoJjIa B % p
1 2 3 4 5
1. BUBJIMOTEYHBIN DOOHJM (KHUTOITEYATHAS IMTPOJJYKIMA)
11 Crangapt cpenHero (IoJHOro) o01Iero pi 100 B cocraB 00s13aTenbHOT0
00pa3zoBaHysl 10 MATEMaTHKE MPOrpaMMHO-METOJUYECKOTO
1.2 ITpumepHas mporpamMma CpeHero (IOJIHOTo0) b 100 00eCIeyeH s 10 MaTEMATHKE
0011ero 00pa3oBaHus 10 MaTEMaTHKE BXOJAT: CTaHIAPT IO
1.3 Asropckas nporpamma - Hukonbsckuii C.M., pi| 100 MaTeMaTHKe, IPUMEPHBIC
Iloranos K.M., Pemeraukos H.H., llleBxuna NporpamMMel, aBTOPCKUE
A.B. IIporpaMmsI 1i1st IIPOrpaMMal.

00111e00pa3oBaTeIbHBIX YUPEKICHUH.
AnreOpa u Havana aranmsa. 10-11
knaccel./Cocrasurens bypmuctposa T.A. -
M.: IIpoceemenne, 2009. - 6a30BBIiH U
MpOGMIBHBINH YPOBEHB

ABropckas nporpamma- Aranacsa JI.C.,
Byty3oB B.®., Kagomues C.b. u np.
ITporpammsl 0011I€00pa30BaTETHHBIX
yupexaennid. ['eomerpus. 10-11 xmaccsr. /
CocraButens bypmucrposa T.A.

- M.: «IIpocBemmenue», 2009. - 6a30BbIH 1
PO HIbHBIN YPOBHHU;

18



1.4 Huxonsckuii, M.K. IToranos, H.H. 100 B 6ubnmroTedHblit GoHIT BXOAAT
PemernukoB, IlleBkun A.B. Anrebpa u Havama KOMIUICKTH! y4eOHHUKOB,
MaTeMaTHYECKOro aHammu3a: yuyeOHuk aust 10 PEKOMEHIIOBaHHBIX MIIH
KJacca 001eo0pa3oBaTEIbHBIX YIPEKACHHUN! JIOMYIIEHHBIX MUHICTEPCTBOM
6a30BbIii ¥ podunbHEIHA ypoBHH / [ C.M. 00pa3oBaHUs U HAYKA
Huxonsckuii, M.K. IToranos, H.H. Poccuiickoii®enepanumu.
Pemernukos, A.B. IlleBkuH]. - M.: B cocras oubmmoTeunoro ¢honaa
[Ipoceemenue, 2008r. BKJIFOUEHBI TUAAKTUUECKHE
Huxkonbckuii, M.K. ITotanos, H.H. MaTepHanbl, COOPHUKHU
Pemwernukos, llleBkun A.B. Anrebpa u Havyana KOHTPOJIBHBIX U
MaTeMaTH4ecKoro aHanuza: yuyeOHuk st 11 CaMOCTOSITENIbHBIX
KJacca 0011e00pa3oBaTeIbHBIX YUPEIKACHHUN! pabor.
6a30BbIii ¥ TpodunbHEIH ypoBHH / [ C.M. COOpHHKH pa3sHOYPOBHEBBIX
Huxonsckuii, M.K. IToranos, H.H. MO3HABATEIBbHEIX U
Pemernnkos, A.B. IlleBkuH]. Ppa3BHUBAIOIINX
- M.: IIpoceenienue, 2008r. 3aJlaHMH, 00eCIIEYNBAIOIINX
AranacsH JI.C., byry3oB B.®. Kagomues YCBOEHHE MaTeMaTU4YECKUX
C.b. u nop. 'eomerpus: yaeonnk st 10-11 3HaHWI KaK Ha
KJIacCOB 0011e00pa3oBaTeNIbHBIX PENpoayKTUBHOM,
yupexaenuit M.: [Ipocsemenue, 2006 r. TaK U Ha IIPOJAYKTUBHOM

15 M.K. [Toranos, A.B. IlleBkun. Anredpa u 100 YPOBHSX.

Havana aHanuza. JluakTuueckue MaTepraibl COopHuUKH 3a1aHu# (B TOM

g 10 kmacca.- Mocksa «IIpocBerieHue» YHCIIC B

2010r. TECTOBOM (opMme),

M.K. Ilotanos, A.B. llleBkun. Anre6pa u o0ecre4nBaomuX JUarHOCTUKY

HavaJja aHaiau3a. JJunakTudeckne MaTepHasl u

s 11 knacca.- Mocksa «IIpocBerienue» KOHTPOJIb KauecTBa 00yUCHHS B

2010r. COOTBETCTBHUH C TPEOOBaHIAMH K
YPOBHIO TIOATOTOBKH
BBIITYCKHUKOB, 3aKpETJICHHBIMU
B
CTaHJapTe.

1.6 Marepuanbsl JJisl TOJTOTOBKH K €IMHOMY 100

roCyIapCTBEHHOMY 3K3aMEHY:

CemenoB A.JlL., Slmenko U.B. EI'D.

Maremaruka. THnoBble SK3aMEeHAIIMOHHBIE

BapuaHThl. 30 BapuanTos. ®UIIN. uzz.

HanmonansHoe oOpa3zoBanue. Mocksa

2017r.191c.

1.7 Hayunas, Hay9HO-TIOyISIpHAS, 100 Jluteparypa HeoOXoaUMAs IS
HCTOpHYECKasl INTEpaTypa: DHINKIONENS. MOJTOTOBKH JIOKJIAJIOB,
S mo3nato mup. Benukue yaensie. — M.:000 coo0mieHui, peepaTos,
«M3matensctBo ACT», 2005. TBOPYECKHX PadoT.
OHnukonenus. S mo3Har MHp.
Maremaruka. — M.:000 «31aTenscTBo
ACT», 2005.

1.8 CripaBo4HbIe TTOCOOUS (SHIUKIIOIETUH, 100

cloBapH, COOPHUKH OCHOBHBIX (OPMYIT
T.11.)
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1.9 3uB b.I'., Meiinep B.M., baxanckuii A.I1. Pl 100
3amauu o reomeTpuu A 7 — 11 kmaccos. —
M.: Ilpocsemenue, 2005.
Caaxsa C.M. Byry3os B.®. Uzyuennn
reometpuu B 10-11 knmaccax: MeTonudeckue
pEeKOMEHIAINH K yueOHuKy: KH. amst
yuantens.- M.: [IpocBemenne,2006r.
Enunblil rocy1apCTBEHHBIH 9K3aMEH:
Maremaruka: Meroauka noarotoBku. (Cepust
€IMHBIH TOCYIapCTBEHHBIH AK3aMEH) —
M.IIpocgemienue, 2008r.
HayuHo-TeopeTndeckuii ¥ METOAUYECKUN
KypHal «MaTeMaTrka B IIKOJIE.
ExxenenenpHOE y1eOHO-METOINUECKOE
IpuIokeHue K razere «IlepBoe CeHTAOPS».
2. IMEYATHBIE ITIOCOBIM
2.1 TaOJMIIBI 110 TEOMETPHUU Pl 40 TaOuIIBI IO TEOMETPHUU
COJIepKaT OCHOBHBIC CBEJICHUS
0 TIPOCTPAHCTBEHHBIX
reoMeTpUYECKUX purypax u ux
CBOMCTBaX, OCHOBHBIE
MaTeMaTu4ecKue GopMyJIsl,
COOTHOIICHHMS, 3aKOHBI.
2.2 IopTpeTs! BRIDarOmuXCcs AeaTenei I 100 B nemoHCTpannoHHOM
MaTeMaTUKH BapHaHTE NMPEACTaBICHEI
MOPTPETHl MATEMAaTHKOB, BKIIA]]
KOTOPBIX B Pa3BUTHE
MaTeMaTHKH IIPEACTaBIICH B
CTaHzapTe.
3. NHOOPMAIITMOHHO-KOMMVYHUKATHBHBIE CPEICTBA
3.1 MynbpTHMe IUHHBIE 00YYarOIIUe TPOTPAMMEI H I 100 MynbsTHMeIHIHBIE 00yYaroIue
JIEKTPOHHBIE y4eOHbIE N3AaHUS 1O MIPOTPaMMBI 1 3JIEKTPOHHBIE
OCHOBHBIM pas3JiesiaM Kypca MaTeMaTHKH: yueOHbIe N3TaHUS HOCST
WuTepakTuBHOE yueOHOE Mocodue poOIEeMHO-TEMaTHIECKUN
«Harnannas matemarukay :Okx3ameH-Menua, XapakTep ¥ 00eceuuBaoT
2012r. Mynvmumeouiinvle obyuaowue JIOTIOJTHUTEIILHBIE YCIIOBUS JIJIS
npocpammbl u INeKmpoHHble yuebHble U3y4EHUsI OTIEIbHBIX TEM U
U30aHUsL NO OCHOBHBIM pa30enam Kypca paszenoB cTaHaapra,
mamemamuxu. Macnennuxoea O.H. HCIIONIB3YIOTCS B CHCTEME
3.2 Humepuem-pecypcut: bi | 100 TCKYIIETO 1 HTOTOBOTO

1.www. edu - "Poccuiickoe

obOpazoBanue" denepaabHBINA TOPTAL.
2.www. school.edu - "Poccniickuit
001eo6pa3oBaTebHBINA IOpTAT".
3.www.school-collection.edu.ru/ Enunas
KOJUTEKIHS I(POBBIX 00pa30oBaTeNIbHbBIX
pecypcoB2.

4.Tecruposanue online: 5 - 11 kmaccsr:
http://www.kokch.kts.ru/cdo/

5. www.mathvaz.ru - docke NIKOJIBHOTO
YUUTENS MATEMATHKH

6. JlokymeHTarus, pabodrie MaTepualbl s
YUUTENS MaTEMaTHKH WWW.it-N.ru «Cetpb
TBOPUYECKHUX yUUTEJICH»

7. www festival.1september.ru  ®ecrtusans
negarornyeckux une "OTKpHITHIN ypok"

8. Mnrepuer-pecypc «OTKpbITast MaTeMaTHKa.
[Mnanumetpus». — Www.college.ru

9. UnTepuer-pecypc «EnnHast Koyuekus

1 QpoBEIX 00pa30BATEIBHBIX PECYP-COBY. —
http://school-collection.edu.ru

KOHTPOJISL YPOBHS MOATOTOBKH
yJamuxcs (B TOM 4KCIie, B
(hopme TeCTOBOTO KOHTPOJISA).
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http://school-collection.edu.ru/

10. UuTepHeT-pecypc
«becTuiaTHBIEBUIEOYPOKHY -
http://InternetUrok.ru/ru/besplatnye/
11.Buneoypoku no
Marematuke<upiterra@gmail.com>
12. Beepoccuiickuii THTEpHET-TIEICOBET
red@pedsovet.org
13. [lenaroruyeckas MacTepckasi, ypOKH B
HurepHer u MHOTOE Apyroe:
http://teacher.fio.ru
14. Nnrepuet noptan PROIIkomy.ru
http://www.proshkolu.ru/club/maths/file2/322
171

15. Merasuuukinonenus Kupumna u
Medomus: http://mega.km.ru

16. CaiiTsl «QHIUKIONEAUH », HATPUMED:
http://www.rubricon.ru/;
http://www.encyclopedia.ru/

17. MynbTUMEIUHAHBIE IPE3EHTALIUN

18. LIOP «CerteBoii kiacc benoropbsi»

belclass.net

4. TEXHUYECKHME CPEJJCTBA OBYUYEHU A
4.1 MynbTUMEAUIHBIN KOMITBIOTEP II 100 Tex. TpeboBanus: rpaduyeckast
olepalvoHHas CHCTEMa,
NPUBOA JJIsl YTEHHS-3aITHCH
KOMITaKT JIMCKOB, ay/INO-BHIIEO
BXO/IbI/BBIXO/IbI, BO3MOKHOCTB
BbIxoa B HTrepHer. OcHalieH
aKyCTUYECKUMU KOJIOHKAMH,
MuKpopoHOoM. C HakeToM
MPUKIIAJHEIX TPOrPaMM
(TEKCTOBBIX, TAOIMIHBIX,
rpadUIecKux u
MpPe3eHTAIIMOHHBIX.)
4.2 CkaHep Jl 100
4.3 IIpurTep pi 100 BxonsaT B MaTepHanbHO-
4.4 KomupopanbHeli anmapar )il 100 TeXHHYECKOe obecnedeHne
75 Ny o TN E AN pOSKTOD T 100 00pa3oBaTENbHOTO YUPEIKICHHUSL.
4.6 CpencTBa TeIeKOMMYHUKAIHA I 100 BrxumogaroT: anekTpoHHAas
0YTa, JIOKAJIbHAS CETh, BBIXO]]
B MHTEpHeET, co3natoTcs B
paMKax MarepuaibHO-
TEXHHUYECKOTO 00ECIeUeHHUs
Bcero 00pa3oBaTebLHOTO
YUPEKICHUSI.
4.7 OkpaH (Ha IITaTUBE WM HAaBECHOI) bl 100 MuHHMaTbHBIE Pa3MepHI
1,25x1,25 m
5. YUYEBHO-ITPAKTUYECKOE 1 YUEBHO-JIABFOPATOPHOE OBOPYJIOBAHUE
51 AyautopHasi 10cKa ¢ MarHUTHOM I 100
MOBEPXHOCTHIO 1 HAOOPOM
PHUCTIOCOOICHUH I KperyIeHHsI TabIvI
5.2 KommuiekT HHCTPYMEHTOB KJIACCHBIX: bl 100 KommexT npenHa3zHaueH i
NMHeiiKa, TpaHcopTHp, yrombauk (30°, paboThI y TOCKH.
60°), yrompuuk (45°, 45°), wupkyis
5.3 KoMIUIeKT cTepeoMeTpuIecKuX Tei I 100
(leMOHCTPAIIMOHHBIN )
54 KOMIUIEKT CTEPEOMETPHUYCCKUX TEI o} 100
(pa3paTouHblii)
6. CIELIMAJIM3NPOBAHHAS YYEGHASI MEBEJIb
6.1 KoMmnbroTepHbIil cTOJ I 100
6.2 Ikad) CeKIMOHHBIN I XpPaHESHHUS I 100
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obopymoBaHus

6.3 [kad ceKIMOHHBIH /I XpaHESHUS Pl 100
JUTEPATyPHI U AEMOHCTPALUOHHOTO
000pyOBaHUS .

6.4 Smuky as XxpaHeHust TabJIu Pl 100

e ]l — meMOHCTpPAIIMOHHBIH AK3EMITISIP (HE MEHEee OHOTO IK3EMILIIpa Ha KJ1ace);

e K — monHbIi KOMITIEKT (Ha KaXKA0TO yY4eHHKa Kilacca);

o @& — KOMIUIEKT [UIs1 GPOHTAIBLHOI padoTHI (HE MeHee, yeM | dK3eMIUIIp Ha ABYX
YYCHHKOB);

e ]I — KOMIUIEKT, HEOOXOIUMBIH Ji71st paboThI B rpynmax (1 sx3eMruisip Ha 5-6
YEJIOBEK).




