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TlosicHUTEIBLHAS 3aIIMCKA.

Pa6ouas mporpamma o matematuke (6a3oBsiii ypoBens) B 10-11 kimaccax Mznockosckoit COILI paspaborana
B cooTtBercTBUU ¢ ®I'OC COO u npukazom Munobpuayku Poccum ot 24.09.2020 r. Ne 519 «O BHecenuun
U3MEHEHHH B (hefiepaibHBI roCcyJapCTBEHHBII 00pa3oBaTeNbHBI CTaHIAPT CpPEeAHEro odiiero oopasoBaHus,
YTBEP)KIAEHHBIH MprKka3zoM MunucTepcTBa o06pa3oBanus U Hayku Poccuiickoit deneparm ot 17.05.2012 1. Ne
413y», nuceMa [lemapTameHTa TrocyJapCcTBEHHON TOJMUTUKH cdepe obOmero obOpazoBanuss MuHOOpHAyKH
Poccun ot 28.10.2015 r. Ne 08-1786 «O pabounx nmporpamMmmax y4eOHBIX IPEIMETOBY.
CocraBrieHa Ha OCHOBE:
1 .ITpumepHbIe TpOrpaMMBbl CpeaHero oomero oopasoBanus. Maremaruka. (CTaHAapThl BTOPOTO MTOKOJICHUS.)
— M.: [Ipocsemenue, 2010.
2.Marematuka: pabouune nporpammsl: 7 — 11 kmaccer / A. I'. Mep3nsk, B. b. [lononckuii, M. C. fxup, E. B.
bytiko. — M.: Bentana I'pad, 2017 — 150 ¢
B cootBerctBun ¢ ®I'OC cpennero obmero oopazoBaHusi OCHOBHBIMHU LeJSIMM Kypca MaTtematuku s 10-11
KJIaCCOB SIBJISIFOTCSL:
® 0CO3HAHHE 3HAYCHHUS MAaTEMATHKH B IIOBCETHEBHOM JKU3HU YEIOBEKA;
e (opMupoBaHHE MPEICTABICHUNA O COIMATBHBIX, KyJIbTYPHBIX U HCTOPUIECKUX (PAKTOPAX CTAHOBICHHS
MaTE€MaTU4eCKOU HAYKH;
e (QopMupOBaHHE TIPEICTABICHUH O MaTeMaTHKE KaKk 4YacTH OOIIEYeI0BeUECKONH KYJIbTYpHI,
YHUBEPCAILHOM SI3bIKE HAYKH, TO3BOJISFOIIEM ONMCHIBATH M U3y4YaTh PeallbHbIC TPOLIECCHI U SBJICHUS;
® Dpa3BUTHE JMYHOCTH UIKOJbHHKA CpPEACTBAMH MAaTEMaTHKH, IOJArOTOBKAa €ro K MPOJOIDKEHHIO
00y4eHHS U K CAaMOpEaTM3allii B COBPEMEHHOM OOIIECTBE.

YCcBOCHHBIE B KypCe MAaTEMAaTHKH CTAPIIICH IIKOJIBI 3HAHUS U CIIOCOOBI JCHCTBHIA HEOOXOIUMBI HE TOJIBKO JIJIS
JANbHEHIIEr0 YCIEIHOIO0 H3yYeHUs MATeMAaTHUKW B By3€, HO W JJIA pEUIeHUS NPaKTUYECKUX 3aaady B
MMOBCEIHEBHOW KU3HU.

JlocTrxkeHue nepeurciaeHHbIX eJel MpeanonaraeT pereHmue CiIeyonmx 3a1a4:

— ¢opMHUpOBaHNE HAYYHOTO MUPOBO33PECHHS,

— BOCITUTAHWE OTHOIIECHUS K MaTeMaTHKE KaK K YacTH OOIIEYEIOBEYECKOW KYJIbTYphI, HUTparomieid ocoOyro
pOJIb B OOIIECTBEHHOM Pa3BUTHH.

- popMupoBaHUe y OOYJAIOIINXCSI CHCTEMHBIX MPEACTABICHUIN U OMbITa TPUMEHEHUS METOJI0B, TEXHOJIOTHUH 1
dbopM opraHu3alMu MPOEKTHON U y4eOHO-UCCIIEOBATENBCKON AESITENbHOCTU ISl JOCTHIKEHUS TPAKTUKO-
OpPUEHTUPOBAHHBIX PE3Y/IbTATOB 00pa30BaHUS;

- (opmupoBaHHE HABBIKOB pa3pabOTKH, peanu3ald M OOIIECTBEHHON Mpe3eHTalluu OOy4YaIoUUMUCS
pe3yJIbTaTOB MCCIEA0BAHUS, HHANBUAYAIILHOTO IPOEKTa, HAPABICHHOIO HA pELICHHE HAy4YHOH, TUYHOCTHO
U (UJTK) COIMANIEHO 3HAYUMOM MPOOIEMBI.

— c(hOpMUPOBAHHOCTh MOTHBALIMM HW3YYEHUS MATEMATUKH, TOTOBHOCTH U CIIOCOOHOCTH, YyYaIlIUXCS K
CaMOPAa3BUTHIO, TUYHOCTHOMY CAMOONPENEIECHUI0, TOCTPOCHUIO UHJIUBUAYAIbHOM TPAaCKTOPUHU B WM3yYEHUU
npeaMeTa;

— c(hopMHUPOBAHHOCH Y YYAIIMXCS CIIOCOOHOCTH K OpraHU3alMy CBOEH y4eOHOH esTeNTbHOCTH MOCPEICTBOM
OCBOCHHSI JIMYHOCTHBIX, MO3HABATEIBHBIX, PETYIATHBHBIX U KOMMYHUKATHBHBIX YHUBEPCAIBHBIX YU4€OHBIX
JIeNCTBUIL;

— c(hOpMUPOBAHHOCTh  CHENU(PUUECKUX JJII MATEMATHKWA CTHJICH MBIIIJICHUS, HEOOXOAUMBIX IS
NOJHOLEHHOTO  (YHKIMOHMPOBAHUS B  COBPEMEHHOM  oOmlecTBe, B  YacTHOCTH, JIOIMYECKOroO,
ITOPUTMHUYECKOTO U IBPUCTUYECKOTO;

— cOpMUPOBAHHOCTh YMEHUH MPECTABIATh HHOOPMAIIMIO B 3aBUCUMOCTH OT MOCTABJICHHBIX 3a/1a4 B BUJEC
TaONHIBI, CXEeMBI, Tpaduka, AUarpaMMbl, HCIOJIb30BaTh KOMIIBIOTEPHBIE TMporpamMmbl, MHTEpHET Tipu ee
o0paboTke;

— OBJIQJICHHUE yYalIUMHUCS MAaTEMaTUYECKUM SI3bIKOM U alnapaToM Kak CPEeICTBOM OMMCAHUS M UCCIIEIOBAHUS
SIBJICHUHN OKPYXKAIOILIEro MUpPa;



— OBIIQJICHHE CUCTEMOW MaTeMATHYECKUX 3HAHWM, YMEHUU U HABBIKOB, HEOOXOIMMBIX ISl PEIICHUs 3a1ad
MOBCEIHEBHOM JKU3HU, U3YUYEHHUS CMEXHBIX TUCIUIUIMH U MPOJIOJKEHUSI 00pa30BaHMUs;

VYuebupiM mnanoMm MOV «M3HockoBckas COILl» Ha wm3ydueHHe MaTeMaTWKH B CpPEOHEW IKOJe
otBefeHo: B 10 kimacce- 6 yueOHBIX YacoB B HEIENIO B TeucHHe roaa oOydenus (Bcero 204 ugaca). B 11
Kacce- 6 yueOHBIX YacOB B HEJEIO B TeueHKe roja o0yueHus (Bcero 198 vacos).

Pabouyro mporpaMMmy peaiu3yrOT yUeOHUKH:

-Anrebpa W Hauanma mareMaTudeckoro ananmm3a 11 kmacc: yueb. st o0mieoOpa3oBaTeNbHBIX.
opranusaiuii/ 6aszoBoro ypoBus [A.I. Mepsasik JI.A Homwuposckuii, B.M.[lomskoB]; mox pen.
B.E.ITomonbckoro. — 3-e uza. — M.: «Benrana-I'pad», 2021. — 367¢

-I'eomerpus 10-11 knacc: yue6. gy oOieoOpa3oBaTebHBIX. OpraHU3aIMi/0a30Boro U yriry0JIeHHOTO
ypoBHsi [JI.C.Atanocsin,B.®.byry3os,C.b.Kanomues |; u3n.-M «lIpocBerienune»,2020-255¢.

B ydeOHOM mpenmeTe MareMaTMka MOHO BBIICITUTH CICAYIOIIME OCHOBHBIE COJCpKATCIbHBIC

TuHuM: «Yueaa v BeJIMYUHb), «BbhIpakenns», «YpaBHeHHUs] M HEPABEHCTBA», « DYHKIUN», «DJIeMeHTbI
MaTeMaTH4YeCKOro aHaiu3a», «BepositHocTh M cTaTucTuka. Padora ¢ 1aHHBIMIWY, «AJsiredpa U HavaJjaa
MaTeMaTH4YeCKOr0 aHa/IM3a B HCTOPUYECKOM pa3BUTHHY», «[lapanjieJlbHOCTL B NPOCTPAHCTBEY,
«IlepneHAUKYJIAPHOCT B TNPOCTPaHCTBe», «MHororpanuukmn», «KoopamHatel W BeKTOpbl B
npocrpancree», «Tema Bpamenus», «O0bémbl Te. [lnomans chepbi», «I'eoMeTpusi B HCTOPHYECKOM
pa3BUTHNY.
B pazgene «Uucna u BeJTMYUHBD» PACHIUPAETCS MOHATUE YUCIA, KOTOPOE CIYKUT PyHIAMEHTOM THOKOTO U
MOIIIHOTO afapara, MCHOJb3yeMOro B PEHICHWH MaTeMaTUYeCKMX 3a/lad M B PELICHUWU 3a/1ady CMEKHBIX
TUCIUIUIMH. Marepuan JaHHOTO pas3felia 3aBepliaeT COAEp)KATeIbHYI0 JMHUIO MIKOJBHOTO Kypca
MaTeMaTuku «Yucaa i BeITMUIrHED).

OcoOeHHOCTBIO pa3nena « BelpaxeHus» SBISETCS TO, YTO MaTepual M3ydyaeTcss B pa3HbIX TeMax Kypca:
«IlokazaTenpHass u Jorapupmuueckas QyHkuum», «ITpuroHomerpuyeckue GyHKIUM», «CTeneHHas
¢ynakuus». Ilpu wm3ydenmm 5TOro paszzgena (HOpMHUpPYETCs TPEACTABICHHE O TPUKIATHOM 3HAYCHUH
MaTeMaTUKH, O NEePBOHAYAJIbHBIX IPUHIIUIIAX BBIYUCIIN- TEIbHONW MaTeMaTUkHU. B 3agaum u3ydeHus pasnena
BXOJIMT pa3BUTHE YMEHUS PelIaTh 33a4d PallMOHAIbHBIMU METOJJaMH, BHOCUTh HEOOXO/IUMbIE KOPPEKTHUBHI B
XO0JI€ peUIeHUs 3a1a4u.

OcoOeHHOCTBIO pa3ziena «YpaBHEHUS] M HEPABEHCTBA» SIBISIETCA TO, YTO MaTepuall M3y4daeTcsl B pa3HbIX
Temax Kypca: «[lokazarenpHass u Jjorapupmuueckas ¢GyHKuun», «TpuroHomerpudeckue (GyHKIUNRY,
«CrenenHas pyHkuus». Marepuan JaHHOTO pa3jiesa HOCUT NPUKIIAAHON XapaKTep U yUYUTHIBAET B3aUMOCBS3b
CHUCTEMBbl HAy4YHBbIX 3HaHMM M MeETOJa IO3HAaHMS — MAaTeMaTU4YeCKOr0 MOJEIMPOBAaHMS, NPEACTABISAET
HIMPOKHE BO3MOXHOCTHU JUISl Pa3BUTHUSL aJTOPUTMUYECKOTO MBIIUIEHHS, OOECIeUNBAET ONBIT MPOAYKTUBHOMN
JEeSITeIbHOCTH VI Pa3BUTUS MOTUBAIMU K O0YYEHHIO U UHTEJIEKTA.

Paznen « ®yHKuMM» pacmmpser Kpyr 3JeMEHTapHbIX (QYHKIMNA, U3y4EeHHBIX B Kypce anredpsl 7—9 Kiiaccos,
a TaKke METOJIOB MX McciefoBaHus. Llenplo M3ydeHus JaHHOTO paszena sBiseTcs GOpMHPOBAHUE YMEHUS
COOTHOCHUTB PEAIbHBIE 3aBUCUMOCTH M3 OKPYXKAFOIIECH KU3HU U U3 CMEKHBIX JUCHMIUIMH C 3JIEMEHTAPHBIMU
(GYHKUUSAMH, HCHOJB30BAaTh (YHKUIMOHAJBHBIE IpeJICTaBleHUs [Uid pemeHus 3agad. CoOTBETCTBYIOLIMMA
MaTepuai CIOCOOCTBYET Pa3BUTHUIO CAMOCTOSATEIHHOCTH B OpraHM3allMM M IPOBEJIECHUU HCCIEIOBAHUMI,
BOOOpaXEHUS! U TBOPUYECKHUX CIIOCOOHOCTEN ydaluxcs.

Marepuan pazjena «jaeMeHTbl MATeMaTHYeCKOr0 aHAJIN3a», BKIItoYaromuil B ce0s TeMbl «IIpousBoHas u
e€ nmpuMeHeHue» u «HTerpai u ero npuMeHeHue», GOpMUpYET NMpeaAcTaBIeHUs 00 OOMMX UAESIX U METOAAX
MaTeEMaTUYECKOTo aHanu3a. Llenp u3yueHus pasjena — NPUMEHEHHUE anmnapara MaTeMaTHYECKOTrO aHalu3a
JUISL pellleHusT MaTeMAaTHUYeCKUX W NPaKTHUECKHUX 3aJad, a Takxke JJIs JI0Ka3aTelabCTBa psia TeopeM
MaTEMaTUUYECKOT0 aHAJIN3a U TEOMETPHUH.

Copnepxanne pasnena «BeposiTHocTh M craTucTHKa. PaboTa ¢ JaHHBIMM)» pacKpblBaeT NPUKIATHOE U
NpaKTUYEeCKOe 3HauYeHHE MaTeMaTHMKH B COBPEMEHHOM Mupe. Marepuan JaHHOTO pasjena CHoCcOOCTBYET
(OpPMHPOBAHNIO YMEHHUs BOCIPUHHMATH, NPEACTABISATh M KPUTHYECKH AHAIM3MPOBATH HHGPOPMALHIO,
NPEJCTAaBICHHYIO B Pa3IMYHbIX (hopMax, HOHUMAHUIO BEPOSTHOCTHOTO XapaKTepa pealbHBIX 3aBUCUMOCTEH.



Paznen «Aaredbpa u Havajla MaTeMATH4eCKOr0 aHAJIMW3a B MCTOPHYECKOM Pa3BUTHH» [O3BOJISIET
chopMHUpOBaTh MPEJCTABICHUE O KYJIbTYPHBIX M HCTOPUYECKUX (DaKTOpax CTAHOBJIEHUS MaTEMaTHKU Kak
HayKH, O IIEHHOCTH MaTeMaTUYeCKHX 3HAHMM U MX NPUMEHEHUU B COBPEMEHHOM MHpE, O CBS3U HAYYHOTO
3HAHUA U [IEHHOCTHBIX YCTaHOBOK.

B paznene «IlapanjieJbHOCTh B IPOCTPAHCTBE» BBOIUTCS MOHATHE NApaLIEIbHOCTH MPSIMON U INIOCKOCTH,
KOTOPOE CIYKHUT (PyHAAMEHTOM I'MOKOTO ¥ MOIIHOTO arnmapara, UCIOJIb3yeMOr0 B PEIICHUH T€OMETPUIECKIX
3a1ay.

B 3amaum uzyuenus paznena «IllepneHauKyJIAPHOCTH B MPOCTPAHCTBE» BXOAUT Pa3BUTHE YMEHMS pelIaTh
3aJjauyl palliOHAJILHBIMU METOJIaMH, BHOCUTh HEOOXOIMMbIE KOPPEKTUBBI B XO/I€ PEILICHHS 3a/1auH.

OcobeHHOCTBIO  pa3zenia « MHOTOrPAHHUKW» SBISICTCS TO, 4YTO MaTepHal JaHHOTO pasjieiia HOCHT
MPUKJIAJHON XapaKTep M YYUTHIBAET B3aUMOCBS3b CUCTEMbl HAYYHBIX 3HAHUM M METOJA IO3HAHUS —
MaTEeMaTHYECKOr0 MOJICIUPOBAHUs, 001a/aeT IMMPOKUMH BO3MOKHOCTSIMHU ISl PA3BUTHS aJITOPUTMUYECKOTO
MBIIUICHHSI, 00ECTICYUBACT OMBIT MPOJYKTUBHON IEATEIHHOCTH, 00ECIEUHBAIOIINIA PAa3BUTHE MOTHBAIIUU K
00YYECHUIO U MHTEJUICKTA.

Paznen «KoopauHaThl M BeKTOPHI B POCTPAHCTBE» PACIIUPSAET MOHATHUS, U3yUYEHHBIE B KypCce T'€OMETpUU
7—9 KnaccoB, a Takke METo/bl uccienoBanus. Llenbio u3ydeHus JaHHOTO pasjiena sBiseTcss GopMUpOBaHUE
YMEHHMSI IPUMEHATh KOOPAUHATHBIM METOJT JJIs PELLIEHUS Pa3JInYHbIX TE€OMETPUUECKHX 3a/1au.

Martepuan pasnena «Tesia BpaiieHHs CIIOCOOCTBYET PAa3BUTHUIO CAMOCTOSITEIBHOCTH B OpraHU3alMUd U
MPOBEJICHUH UCCIIEI0BAaHUM, BOOOPaXKEHHS U TBOPUYECKUX CIIOCOOHOCTEH yUaIuXcsl.

Marepuan paszzaena «O0bémsbl Tea. Ilmomans cpepb» popmupyer mnpeiactaBieHus 00 oOMMX HAESX U
METO/aX MaTeMaTU4YecKOro aHanau3a u reoMerpuu. llenp wu3yueHuss pasgena — [PUMEHEHHE
MAaTCMAaTUYCCKOro amnmapara ajd peleHHUA MATEMAaTHYCCKUX W MPAKTUYCCKUX 3aJad, a TaKkKe I
JI0Ka3aTeIbCTBA PsAJla TEOPEM.

Pazgen «FeOMETpI/Iﬁ B HCTOPUIECKOM pa3sBUTHH) IIO3BOJIACT Cq)OpMI/IpOBaTB MPEACTAaBJICHUEC O KYJIbTYPHBIX
U UCTOPHUYCCKUX @aKTopax CTAaHOBJICHUA MAaTCMATHUKHN KaK HAaYKH, O HCHHOCTU MAaTCMATHYCCKHUX 3HAHHUI U UX
HpI/IMCHeHI/II\/'I B COBPEMCHHOM MHUPCEC, O CBA3U HAYYHOI'O 3HAHUA U ICHHOCTHBIX YCTAHOBOK.

IMJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSI MATEMATHUKMH 10-11 KIACCOB
JInuHOCTHBIE Pe3yJIbTAThI:

1) BocriuTaHUe POCCUNCKON TpaKTaHCKOW MJIEHTUYHOCTH: MATPUOTH3MA, yBakeHUs K OTeuecTBY, OCO3HAHUs
BKJIaJ[a OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOW HAYKH,

2) ¢dopMmupoBaHHE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSI HAayKu U
0OIIECTBEHHON IIPAKTHUKH;

3) OTBETCTBEHHOE OTHOIIEHHE K OOyYeHHUIO0, TOTOBHOCTh M CIOCOOHOCTH K CaMOpa3BUTHIO U
caM000pa30BaHUIO Ha MPOTSHKCHUN BCEH JKM3HH, CO3HATEIIFHOE OTHOIIEHUE K HEMPEPHIBHOMY 00pa30BaHHIO
KaK YCJIIOBHUIO YCTIEIIHOM MPOQecCHOHANBHON 1 00IIECTBEHHOM NesSTEIbHOCTH;
4) oco3HaHHBIH BBIOOp Oymymiedl mpodecCHOHATBHOM NEeATeTbHOCTH Ha 0a3e OpPHEHTHPOBAHUS B MHpPE
npodeccuit 1 nMpodecCHOHANTBHBIX MPEINOYTEHUH; OTHOIIEHHE K MPOGECCHOHATBHON AESITENTbHOCTH KaK K
BO3MOXXHOCTH YYacTHs B PENICHHHM JMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX W OOIICHAITMOHATLHBIX
npobsieM; (HOpMHUPOBAHHE YBAXKHUTEIHLHOTO OTHOIIEHHUS K TPYAY, Pa3BUTHE OMbITA Y4acTUS B COLUAIBHO
3HAYUMOM TPYIIE;

5) yMeH#e KOHTPOJIUPOBATh, OIIEHUBATh U aHATM3UPOBATH MPOLIECC U PE3YNbTAT YUeOHOW U MAaTeMaTUYECKOM
JIeSITCIIBHOCTH;

6) yMeHHUE yIpaBJIsTh CBOSH MO3HABATEIBLHOM IEATEIBHOCTHIO;

7) yMeHHE B3aMMOJCHCTBOBATh C OJHOKIACCHHKAMH, JIETbMH MIIQJIICTO BO3pacTa M B3POCIBIMH B
00pa3oBaTenbHO, 00IIECTBEHHO-TIOJIE3HOH, YIeOHO-HCCIIeI0BATENbCKOM, TPOSKTHOM

U JIPYTUX BHJIAX JICATEITHHOCTH;

8) KPUTUYHOCTH MBINUICHUS], MHUITUATHBA, HAXOJYUBOCTh, AKTUBHOCTD MIPH PEIICHUH MAaTEeMAaTUYECKUX 3a/1a4.
MeTanpeaMeTHbIe pe3yJbTAThI:

1) yMeHHe caMOCTOSTENBHO OMPEIENATh IeNId CBOSH NeATeNbHOCTH, CTaBUTh M (DOpMYIHpOBaTh IS ceOst
HOBBIC 337241 B YUEOe;
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2) yMEHHE COOTHOCHTH CBOM JEHCTBHS C IUIAHUPYEMBIMU pe3yJbTaTaMH, OCYLIECTBISATh KOHTPOJb CBOECH
NEeSITeIbHOCTH B MPOLIECCE TOCTHKEHUS Pe3yIbTaTa, ONpeaeNsaTh CIIOCOObI

NeMCTBUH B paMKax MpeUIOKEHHBIX YCIOBHM UM TpeOOBaHMIA, KOPPEKTHPOBATb CBOM JCHCTBHS B
COOTBETCTBUU C U3MEHSIOIICHUCS CUTYallUEH;

3) yMeHHE CaMOCTOATEIbHO NMPUHUMATH PELICHHS, NPOBOJUTH AaHAINU3 CBOCH NEATEIBLHOCTH, MPUMEHSThH
pa3iryYHble METO/IbI IO3HAHNUS;

4) BnageHre HaBBIKAMU TI03HABATENILHON, Y4eOHO-UCCIEI0BATEIbCKON U MPOEKTHON ACATEIbHOCTH;

5) ¢dopmupoBaHMe NOHATUHHOTO ammapara, yMEHHs CO3/1aBaTh OO0OOIIECHHS, YCTaHABIIMBATH AHAJIOTHUH,
KJIaccu(UIUPOBaTh, CAMOCTOSTENILHO BEIOMPATh OCHOBAHUS M KPUTEPUH IS

KJaccuukanuu;

6) yMeHHE YyCTaHaBIMBaTh IPUUYMHHO-CJIEICTBEHHBIE CBSI3M, CTPOMUTH JIOTUYECKOE PACCYXKJEHUE,
YMO3aKJII04eHNe (MHIYKTUBHOE, IEAYKTUBHOE U 110 AaHAJIOTUH) U JIEJIaTh BBIBO/IBL;

7) ¢opmHupoBaHHE KOMIIETEHTHOCTH B OOJACTH HCIIOJIB30BaHUS WH(MOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI;

8) yMeHHe BHJIETh MATEMAaTUYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTYyallH B APYTHX JAUCIHUILIAHAX, B
OKPYKAroIIel KU3HU;

9) yMeHue caMOCTOSTEIbHO OCYLIECTBISITH IOMCK B PA3jIMYHBIX HCTOYHUKAX, OTOOp, aHaIu3,
CUCTeMAaTH3alHI0 U KiacCupUKaluio WHGOpMALIUY, HEOOXOAUMOMN AJI PELIeHUs] MaTeMaTHYECKUX MpoodieM,
NPECTaBIATh €€ B MOHITHOU (hopme;

NPUHUMATH PEIICHHE B YCIOBHUSX HETOJHON WM M30BITOYHOW, TOUHON WIIM BEPOSITHOCTHOW HH(OpMAIINH,
KPUTUYECKH OIICHUBATh U MHTEPIPETHPOBATH MHPOPMAITUIO, TTOITYIAEMYIO U3 PA3ITUYHBIX HCTOYHUKOB,

10) yMeHHe MCMONIb30BaTh MaTEMATHUECKHE CPEICTBA HAISAAHOCTU (rpadMKH, TAOIHUIIBI, CXEMBI M Jp.) JUIs
WITIOCTPAINH, HHTEPIPETALNH, apTyMEHTAIINH;

11) ymeHue BBIABUTATh TUIIOTE3BI MPU PELICHUH 33/1a4H, IOHUMATh HEOOXOAUMOCTh X IIPOBEPKU;

12) noHuMaHue CyIIHOCTH aJTOPUTMUUYECKUX MPEANUCAHUNA U YMEHUE 1€ CTBOBATh

B COOTBETCTBUU C MPEATIOKEHHBIM aJITOPUTMOM.

IIpeamMeTHbIe pe3yabTaThl:

1) oco3HaHue 3HAYECHHS] MATEMATHKHU JJIsl TIOBCETHEBHOM JKM3HU YEJIOBEKA;
2) mpenacTaBieHHE O MaTEeMaTHUECKON Hayke Kak cdepe mMaTeMaThyecKoil AedaTelbHOCTH, 00 dSTamax eé
pa3BuUTHSA, O €€ 3HAUMMOCTH JIJIs1 Pa3BUTHS [IUBUIIM3AINH;
3) yMeHHE ONUCHIBATh SBJICHHUS pEATbHOTO MHpa Ha MaTeMaTHYECKOM S3BbIKE; IMPEICTaBICHHE O
MaTEeMaTUYECKHUX MOHATUAX U MAaTEMaTUYECKUX MOJCIIAX KaK O BaKHEHIIIEM HHCTPYMEHTAPUH, TTO3BOJISIFOIIIEM
ONUCHIBaTh U U3y4aTh pa3HbIE MPOLIECCHI U SIBJICHNUS,
4) npencraBieHrue 00 OCHOBHBIX MOHSATHUAX, UACSIX U METOAaX aareOphl U MaTeMaTUUECKOTO aHAJIN3a;
5) mpeacraBieHUE O MpoIleccax M SBICHUSIX, MMEIOIIMX BEPOSTHOCTHBIM XapakTep, O CTAaTUCTHUYECKUX
3aKOHOMEPHOCTSX B PEAUTBHOM MUPE, 00 OCHOBHBIX MTOHSATHUSAX DJIEMEHTAPHOMN
TEOPUHU BEPOATHOCTE; YMEHHE HAXOIUTh U OLIEHUBATh BEPOATHOCTH HACTYIJICHUS COOBITUN B MPOCTEHIINX
MPaKTUYECKUX CUTYAIUSX ¥ OCHOBHBIE XapaKTEPUCTUKHU CITyJaHBIX
BEJIWYMH;
6) BJIaJCHHE METOJaMH JIOKAa3aTeIhCTB M AJITOPUTMOB PEIICHUS, YMEHUE WX MPUMEHATh, MPOBOIUTH
JIOKa3aTelIbHbIE PacCyKJIEHUS B XO/I€ pEUICHUs 33]1a4;
7) MpaKTHYEeCKU 3HAYMMbIE MAaTEMATHYECKHUE YMEHHUS M HABBIKHM, CIIOCOOHOCTh MX MPUMEHEHHS K PEIICHUIO
MaTEeMaTUYECKNX U HEMAaTeMaTUYECKHX 3a/1a4, IPeINoiaraiime yMeHue:
* BBLIMIOJHSTH BBEIYUCIIEHNS C NEHCTBUTEILHBIMA U KOMIUIEKCHBIMHA YHCIIAMU;
* pelaTh palMoHalIbHbIE, UPPALMOHATBHBIE, IOKA3aTEIbHbIEC, CTEIEHHbIE U TPUTOHOMETPUUECKUE YPaBHEHMUS,
HEpaBEHCTBA, CHCTEMbI YPAaBHEHHI 1 HEPABEHCTB;
* peliaTh TEKCTOBBIC 33Ja4i apu(PMETUUECKUM CTIOCOO0M, C MOMOIIBI0 COCTABJICHHS U PEIICHUS YPaBHEHHUIA,
CHCTEM ypaBHEHHUH U HEPABEHCTB;
* HCIIOJNIB30BAaTh aNreOpanuecKuil <«SI3bIK» JIA OMHCAHMS TMPEAMETOB OKPYKAIOIIET0 MHUpa M CO3JTAHHS
COOTBETCTBYIOIINX MAaTEMAaTHUYECKUX MOIEIICH;
* BBINOJHATH TOXJCCTBEHHBIC MPEOOPA30OBAHMS PANMOHAIBHBIX, HMPPANMOHAIBHBIX, IMOKa3aTeIbHBIX,
CTEMEHHBIX, TPUTOHOMETPHUYECKUX BBIPAKEHU;
* BBIMOJHSATH ONEPALMH HAJl MHOKECTBAMU;



* vccaenoBaTh GYHKIIUH C TOMOIIBIO TPOU3BOHON U CTPOHUTH UX TPaUKH;

* BBIYUCIIATH TUIOMIAAU GUTryp U 00BEMBI TE C TOMOUIBIO ONPEAENIEHHOTO HHTErpaa;

* POBOJIUTH BBIYUCIICHNUE CTATUCTUICCKUX XAPAKTEPUCTHK, BBITIOIHATH TPUOIKEHHBIC BRIYHCIICHUS;

* pematb KOMOMHATOPHBIE 3aa4u.

8) Bia/icHNE HAaBBIKAMU MCIIOJIb30BaHUSI KOMIIBIOTEPHBIX MIPOTrpaMM P PEUICHUN MAaTEMaTUYECKUX 3a/1ay.
I[Inanupyemble pe3yabTaThbl H3y4YeHHUs Y4eOHOT 0 MpeaMeTa

10 kaace

1.IloBTOpPEHUE M paclIUPeHUE CBeeHNH 0 (PYHKIIUU
Buinycknux nayuumcs:

IIOHUMAaThb TCPMUHOJIOTHUIO U CUMBOJIMKY, CBA3aHHBIC C IIOHATUEM MHOXXCCTBA,
BBITIOJIHATE OII€pallMkd HaJd MHOXCECTBaMHM, YCTaHABJIMBAaTh B3aMMHO OJHO3HAYHOC COOTBETCTBUEC
MECXKIAY MHOXCCTBaAaMU

Bbll’lyCKHMK noiyyum 603MOIHNCHOCMb !

pPa3BUTh MPEJICTABICHUE 3HAYEHWE MATEMaTUYECKOM HAyKH Uil PELIECHHs 3a/ady, BO3HUKAKOUIUX B
TEOPUU U MPAKTUKE; IIHUPOTY U OTPAHUYEHHOCTh IPUMEHEHUS] MAaTEMATUYECKUX METOJIOB K aHAIU3y U
MCCJIETIOBAHHIO TPOIIECCOB U SIBJICHUI B IPUPOJIE U OOIIECTBE;

Pa3BUTh MPEACTABICHUE O 3HAYCHUE ITPAKTUKU U BOIIPOCOB, BOSHUKAIOIIMX B CAMOM MAaTeMaTHKe, [
(GopMUpOBaHUS U Pa3BUTHS MAaTEMAaTUYECKON HAYKU;

OCBOUTH UJIEU PACIIUPEHUS YUCIOBBIX MHOXKECTB KakK crioco0a MoCTpOeHHs] HOBOTO MaTeMaTUYEeCKOTO
anrmapara JJis pelieHHs IPAaKTUYECKUX 3a]]a4 U BHYTPEHHUX 3a7a4 MaTeMaTUKY;

pa3BUTh METOJBI M PE3yJbTaThl adreOppl ¥ MAaTEeMaTHYECKOTO aHalu3a Ui MOCTPOCHHS MOIEIeH
peabHBIX MPOLIECCOB U CUTYalUH.

2.CreneHHast pyHKIUS
Buinycknux nayuumces:

OMKCHIBATh TOHATHS: CTETNEeHHas (YHKIHMS C HATypalbHBIM IOKa3zaTeleM, CTereHHas (PYHKIHS C
[EeNbIM TIoKa3aTeneM, (YHKIUS KOpPeHb n-H CTENeHH, CTENeHHOW (YHKIUU C paldOHAIbHBIM
ImoKa3aTelieM;

JaBaTh OMpeJIeleHus] KOpHS n-il cTemeHu, apupMETHUYeCKOro KOpHS N-ii CTENEeHH, CTENeHH C
palMOHANBHBIM TIOKA3aTeJIEM, PABHOCUJIBHBIX YPABHEHHH, YpPaBHEHUS CIEACTBHUS, PABHOCUIIBHBIX
HEpPABEHCTB, HEPABEHCTBA CIIEICTBUSI;

MMOHUMAaTh W JOKa3bIBaThb TEOPEMBI: O CBOWCTBAaX KOPHA N- CTENEHU, O CBOMCTBAX CTENEHU C
palMoHAIBHBIM TIOKA3aTelieM, O PaBHOCHJIBHBIX MPEOoOpPa30BAHMIX HPPAIMOHAIBHBIX YpaBHEHHUH, O
PaBHOCUIIBHBIX MPEe0Opa30BaHUSX UPPALIUMOHABHBIX HEPABEHCTB.

Bbll’lyCKHuK noiyyum 603MOMNCHOCMb.!

HpI/IMeHHTB N3YUCHHBIC OIIPECACIICHUA, TCOPEMBI U (I)OpMy.TIBI K PCHICHUIO 3a71a4.

3.BBeaeHue B cTepeoMeTpHIO
Buvinycknux nayuumcs:

NEPEUUCIISTh U ONUCHIBATH OCHOBHBIE TIOHSATHS CTEPEOMETPUH;
NOHUMAaTh AKCHOMBI CTEpEOMETpUH. PazbsACHATH M WILTIOCTpUPOBATH akCHOMbl. CriocoObl 3agaHus
IUIOCKOCTH B MPOCTpaHCcTBe. POPMYINPOBATh U JOKA3bIBATh TEOPEMBI — CJIEJICTBHS U3 aKCHOM;
IMOHUMAThb U JOKA3bIBATE TCOMETPHUICCKUC YTBCPIKICHH A,

ONKCHIBATh BUJIbl MHOTOTPAaHHUKOB (MHpamMuaa, TETpa’ap, Ipu3Ma, MpsMOYToIbHbIN Napasuieenurne],
Ky0), a TaK)Ke UX 3JIEMEHTHI (OCHOBaHMsI, OOKOBBIE TpaHH, pEéOpa OcHOBaHMsI, OOKOBBIE PEOPA);

BJIAJCTh TECOMETPUUYECKMMHU TMOHATHUAMHM TPH pEIIeHUH 3a7ad M MPOBEJAECHUH MaTeMaTHYeCKHX
paccyxIeHU

Bbll’lyCKHuK noyuum 603MOMCHOCMb.!

pPa3BUTh BO3MOYKHOCTH TE€OMETPHUYECKOrO s3bIKa KaK CpEACTBA ONUCAHUSA CBOWCTB pEaJbHBIX
IIPEAMETOB U UX B3aUMHOTI'O PACIIOIOKEHHUS;

UCIIOJIB30BaTh YHUBEPCAIBHBIA XapakTep 3aKOHOB JIOTMKM MAaTeMAaTHUYECKUX PACCYKICHUH, HX
NPUMEHUMOCTD B PA3JIMYHBIX O0JIACTIX YEJIOBEUECKOH e TeNbHOCTH;
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NPUMEHSTh pa3UyHbie TpPeOOBaHMS, TPEIBABISEMBIX K JOKa3aTelIbCTBAM B MaTeMaTHKE,
€CTECTBEHHBIX, COUMAJIbHO-)KOHOMUYECKUX U TYMAaHUTAPHBIX HAYKaX, HA MIPAKTUKE;

BO3MOKHOCTh ITOCTPOEHHS MaTeMaTH4YECKUX TEOpUH Ha AKCMOMATHYECKOM OCHOBE; 3HAa4Y€HUE
AKCHOMATUKH IS IPYTrUX 00JacTeil 3HaHUS U JUIsl TPAKTUKU

4. TpuronoMerpuyeckue PyHKIUH

Buvinyckuux nayuumcs:

NOHUMATh ONpe/eTICHNs HanOOJBIIEr0 M HAUMEHBIIEro 3HA4YEeHUH (QYHKUIUHM, YETHOM M HEUETHOU
¢byHkuni, 00paTUMOil (PYHKIIMHM, B3aUMHO OOpaTHBIX (YHKIUH, onpeaeneHns 00JacTu OmnpeaeiIeHus
ypaBHEHMH (HEpPAaBEHCTB), pPAaBHOCHUJbHBIX YypaBHEHUH (HEPaBEHCTB), YpaBHEHUI-ClIEACTBUI
(HepaBEHCTB-CJIEACTBHI ), HOCTOPOHHETO KOPHS;

IIOHUMAaTh TEOPEMBI O CBOMCTBAaX IpapUKOB YETHBIX U HEUETHBIX (DYHKIIHIA,

HaXoAuTh HauOoJblllee W HauUMEHblee 3HaueHHs (QYHKUMM Ha MHOXecTBe Mo e€ rpaduxy,
UccIe1oBaTh (DYHKIIHIO, 33JJaHHYI0 (POpMYITOii, Ha YETHOCTh, CTPOUTH I'paduKu QYHKIUH, UCTIOTb3Ys
YETHOCTh MJIM HEYETHOCTD;

npeoOpa30BHIBaTh TPUTOHOMETPUYECKHE BBIPAKEHUS HAa OCHOBE (opmyn cioxeHus; (Gopmyn
npuBefeHNs, (HOpMyn IBOWHBIX W MOJIOBHHHBIX YIJIOB, ()OPMYJ CYMMBI W Pa3sHOCTH CHHYCOB
(kocuHycoB), popmMyI mpeoOpa3oBaHus MPOU3BEIEHUS TPUTOHOMETPHUECKUX (DYHKIIUN B CyMMY;
MIOHMMATb ONPEJIENICHUsI APKKOCHHYCA, apKCUHYCa, apKTaHI€Hca, apKKOTaHIeHca, CBOMCTBa 00paTHbBIX
TPUTOHOMETPHUYECKUX (PYHKINH, METOJ] pa3JIOKECHUS HA MHOKHUTEIIH;

HaXOJIUTh 3HAUYEHUs] OOpaTHBIX TPUTOHOMETPUUECKUX (DYHKIMH U1 OTIENbHBIX TaOJIMUYHBIX 3HAUCHUN
apryMmeHra

Bbll’lyCKHuK noiyyum 603MOHNCHOCMb.!

HOPUMEHSATh U3yYEeHHBIE ONpEeeIeHUs, TeOpeMbl U (OPMYIIbI K PEILIEHHUIO 33j1a4, O CBOICTBE (PyHKIIMIA,
UMEIOIUX COU3MEPUMBIE TEPHOIbI;

pPa3BUTh IPEJCTaBICHUE 3HAYEHHE MATEMAaTUYECKON HayKu JUIsl pelleHus 3ajad, BO3ZHUKAIOLIUX B
TEOPUU U MPAKTUKE; IUPOTY U OTPAHUYEHHOCTh IPUMEHEHHSI MaTEMAaTHYECKUX METOO0B K aHAIM3Y U
UCCIIEIOBAaHMIO MTPOLIECCOB U SABJICHUH B IPUPOJE U OOIIECTBE;

Pa3BUTh NPEJCTABICHNE O 3HAUEHUE MTPAKTUKU U BOIIPOCOB, BO3HUKAIOIIUX B CAMON MaTeMaTHKe, AJis
(bopMHpOBaHUS U pa3BUTHSI MATEMAaTUUYECKON HAyKH.

S.J1apa/uie1bHOCTH NPAMBIX H ILIOCKOCTEH
Buinycknux nayuumcsi:

IIOHUMATh U JOKa3bIBaTh FCOMETPUUYECKUE YTBEPKIACHUS;

CaMOCTOSITENIbHO (POPMYJIMPOBATh ONpEAETICHUsS TeOMETPUYEeCKUX (Uryp, BBLABUraTh THUIIOTE3bI O
HOBBIX CBOMCTBaX M IpH3HAKaX TI€OMETPHUECKUX (UIyp M OOOCHOBBIBaTH WM ONpPOBEpPraTh HX,
000011aTh WJIM KOHKPETU3UPOBATh PE3yNIbTaThl HA HOBBIX KilaccaX (UIyp, MPOBOJAUTH B HECIIOKHBIX
cilydasix Kiaccupukanuio Guryp no pa3iuyHbIM OCHOBAHUM;

UCCIIEIOBaTh YepTeXH, BKIOYas KOMOWHauuMuW QUryp, H3BIeKaTh, MHTEPIPETUPOBATH U
peoOpa3oBbIBaTh HHPOPMAIIHIO, IPEACTABICHHYIO Ha YepTexkax;

pelars 3a1a4u reOMETPUYECKOTO COAEPKAHN, B TOM YKCIIE B CUTYalUsAX, KOTJa aJlfOPUTM PELICHUs
HE CleJyeT SBHO W3 YCJIOBMSA, BBIIOJIHATH HEOOXOIUMBIE Ul PEIICHUs 3a/JadyM JOMOJIHUTEIbHbIC
MOCTPOEHHUS, UCCIIEIOBATh BOZMOXHOCTh IIPUMEHEHUS TeOpeM U (popMyIT JUIsl pelieHus 3a/1ay;

Bbll’lyCKHuK noyuum 603MOMCHOCMb.!

MIPUMEHATH TEOPEMBI O MAPAJUIEIIBHOCTH MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE IIPU

pElIeHUH 3a/1a4;

YMETb CTPOUTH CEYEHHs] MHOIOTPAHHUKOB C MCIOJb30BAHUEM PA3JIMYHBIX METOJOB, B TOM YHUCIE U
METO/1A CIIE/OB;

pPa3BUTh BO3MOYKHOCTH TE€OMETPHUYECKOrO s3bIKa KaK CpEACTBA ONUCAHUS CBOWCTB pEaJbHBIX
MPEIMETOB U UX B3aUMHOT'O PACMOJIOKEHUS.S

6. Tpuronomerpnyeckue ypaBHeHUsI H HEPaBeHCTBA
Buinycknux nayuumcsi:



® 1CNONB3ysd TOHATHUSA ApKKOCHHYCA, apKCHUHYCAa, apKTaHI'€HCa, apKKOTAaHI'€HCAa, pellaTh IpocTeiiune
TPUTOHOMETPUUECKHUE YPABHEHUS;

® [IOHMMAaTh CBOMCTBA OOPATHBIX TPUTOHOMETPUUECKUX (DYHKIIMIA;

e crpouth rpadukd (QyHKOMA HA  OCHOBE TIpaUKOB  HYETHIPEX  OCHOBHBIX  OOpPATHBIX
TPUTOHOMETPUUECKHUX GbyHKIHH; yIpoILaTh BBIPAXECHMUS, coJieprKaliue oOparHble
TPUTOHOMETPUUYECKHE (DYHKINH;

e pemaTth TPUTOHOMETPUYECKHE YPaBHEHUS, CBOAAIIMECS K alreOpandyeckKuM ypaBHEHUSIM, B YACTHOCTHU
pelaTh OJAHOPOJHbIE TPUTOHOMETPUUECKHUE YPABHEHUsI MIEPBOI U BTOPOM CTENEHH, a TAKXKE pellaTh
TPUTOHOMETPUYECKHUE YPABHEHUS, IIPUMEHSI METO/| Pa3JIOKEHUS HA MHOYKUTEIIN;

e pemarh NPOCTEHIINE TPUTOHOMETPUUECKNE HEPABEHCTBA.

Buvinycknux nomyuum 603mM0CHOCHb.

e pemarh NPOCTEHIINX TPUTOHOMETPUYECKUX YPABHECHNUN;

® [IPUMEHATb U3YYEHHBIE OIIPECIICHUS, TEOPEMbI U (POPMYJIbI K PEIICHUIO 33/1ay;

® pa3BUTh IIPEICTABICHHUE 3HAYCHHE MATEMAaTHYECKOM HAyKu JUIsl PEIICHUs 3ajad, BO3ZHMKAIOIUX B
TEOpUU U MPAKTHUKE.

7.11epneHIMKYJIAPHOCTD NPSAMBIX H INIOCKOCTEH

BblnyCKHuK Hayiyumcs.

e [IOHMMAaTb  ONPEACIICHUSA:  yINIa  MEXAY  IEPECEKAOLIMMHUCS  OPSIMBIMH;  yIVIa  MEXAY
CKPELIMBAIOIIMMUCS MPSAMBIMU; TMPAMON, MEPHEHAUKYISIPHONW IUIOCKOCTH; YIJIa MEXIy HpsMON U
IUIOCKOCTBIO; yIVIa MEXKAYy JBYMS IUIOCKOCTAMM; IIEPIEHIMKYIISPHBIX IUIOCKOCTEH; TOYEK,
CUMMETPUYHBIX OTHOCHUTEIBHO IUIOCKOCTH; (UIYp, CHUMMETPUYHBIX OTHOCHTEIBHO IIJIOCKOCTH;
paccTosiHUS OT TOYKH J0 (UTYpBI; PACCTOSIHHS OT NOPSAMOM 10 TMapajuleTbHOH €H IUIOCKOCTH;
paccTosSHUSL ~ MEXAY  MapajUleNIbHBIMM  TUIOCKOCTSIMHM;  OOIIero  MEepHeHIuKyaspa  ABYX
CKPELIUBAIOIINXCS NTPSMBIX;

e [OHMMaTh M  JIOKa3blBaTh  NPU3HAKU:  MEPIEHAUKYJISIPHOCTH  MOPSIMOM U IJIOCKOCTH,
NEePHEHANKYJIIPHOCTH ABYX IIIOCKOCTEH;

e [IOHMMAaTh U JOKa3bIBaTh TEOPEMBI: O NEPIEHAUKYIISIPE U HAKIOHHOM, MPOBEAEHHBIX U3 OJJHOM TOYKH;
0 TPEX MEPNEHUKYJIAPaXx; O MJIOMAIN OPTOrOHAJIBHOM IIPOEKIIMHU BBIITYKJIOIO MHOIOYTOJIbHHAKA

Buinycknuk noayuum 603moxucHOCMb.!

e pemarh 33Ja4d Ha JI0KA3aTeIbCTBO, a TAK)KE BBIYMCIICHHUE: yIia MEXIy NPSIMBIMH, YIVIA MEXIY
IPSAMOM U IUIOCKOCTBIO, yIila MEXKIY IJIOCKOCTSIMHU, PACCTOSHUSA OT TOYKH [0 MPSAMOM, PACCTOSHUSA OT
TOYKM JO IUIOCKOCTH, DPACCTOSHMS MEXAY CKPEIIMBAIOIUMUCA TPAMBIMHA, PACCTOSIHUS MEXKIY
napajuleIbHbIMU TUIOCKOCTSMH, IIIOIIAINA OPTOrOHAJIBHOM IIPOEKIIUH BBIIIYKJIOIO MHOTOYTOJIbHUKA,

® Dpa3sBUTh BO3MOXHOCTH T'€OMETPUYECKOrO s3bIKa KaK CpEACTBa OINMCAHUS CBOMCTB pEaJbHBIX
IIPEAMETOB M UX B3aUMHOTO PACIIOJIOKECHHUS.

8.IlpousBoaHas U e€é NpUMeHeHHUe
Buinycknux nayuumcsi:
® [IOHATUE TMPOU3BOAHON (yHKIMM, (U3NYECKOTO U TEOMETPUUYECKOTO CMbICIA MPOU3BOJIHOM;
NPOM3BOJHONW  CTENEHM, KOpHS; mpaBwia  AuddepeHMpoBanusi;  (GopMynasl  MPOU3BOJHBIX
AIIEMEHTApHbIX (YHKIIMI; ypaBHEHHE KacaTeabHOM K Trpaduky (YHKUIHU; aTOPUTM COCTaBICHUS
YpaBHEHMsI KacaTeJIbHOM;
® IOHSTHE CTAlMOHAPHBIX, KPUTUYECKUX TOUEK, TOUEK IKCTPEMYMa;
® [IPUMEHSTH IPOU3BOAHYIO K HCCIEIOBAHUIO (DYHKIUN U MOCTPOEHHIO IPahuKOB.
BvinyckHux noayuum 603MOICHOCb:
® T[IOHMMAaTh M JIOKa3bIBaTh TEOPEMBI: O HEMPEPBIBHOCTH AUPPepeHnpyeMoil pyHKIMH, O MpaBUiIax
BBIUMCJIEHHS TIPOU3BOAHOM, O MPU3HAKE MOCTOSIHCTBA (PYHKIIMH, O IPU3HAKE Bo3pacTaHus (yObIBaHUS)
(byHKIMH, O TPU3HAKE TOUKH MaKCUMyMa (MUHHUMYyMa), O TIPU3HAK BBITYKJION BBepX (BHU3) (PyHKINH;
® [IOHUMAaTh MPEICTABIEHUE O MPUMEHEHUH T'€OMETPUUYECKOr0 CMbICIIa TPOU3BOIHON U MEXaHUYECKUN
cMbIcTbl TeopeM: @epma, Poms, Jlarpanixka;
® [IPUMEHSTH U3yUCHHBIC OINPEEIICHUS, TEOPEMBI U (OPMYIIbI K PEIICHHUIO 33J]auB Kypce MaTeMaTUKH U
CMEXHBIX TUCIHUITIIMHAX.
9.MHOrorpaHHMKHU



BblnyCKHuK Haydyumcs.

® ONUCBHIBATH IOHATHUS: T'EOMETPUUYECKOE TEJIO0, COCEIHHWE I'PaHU MHOTOTPaHHMKA, IUIOCKUN yroil
MHOTIOI'paHHMKA, [JBYIPAaHHBIA yrojl MHOIOIpaHHMKA, IUJIONIAJb IIOBEPXHOCTM MHOIOI'DaHHMKA,
JMaroHaJIbHOE CEYEHME IPU3MBI, IPOTHUBOJIEKALINE ITPAHU MTapaJlIeNICIUIIE1a, IMarOHAIbHOE CEUEHUE
IPU3MbI U TUPAMU/Ibl, yCeUEHHAS TMPaMKJIA;
® [IOHMMAaTh ONPEJEJICHUSA: MHOTOI'PDAHHUKA, BBIIYKJIOIO MHOTOIPDAaHHHUKA, IPU3MBI, NMPSAMOM IPU3MBI,
IPAaBWIBHON MpHU3MBL, MapajUielienuIena, NUpaMubl, IPaBWIbHONM INUpaMHbl, IPAaBUIBHOTO
TeTpa’/pa, BBICOTHI IPU3MBI, BBICOTHI IMUPAMUIBI, BBICOTHl YCEUEHHON NHUpaMUIbl, anopembl
NPaBUIBHON MUPaMUIIBI
Buinycknux noayuum 603MOoNCHOCb:
e pemiarh 3a/la4M Ha JOKA3aTEJIbCTBO, a TAK)KE BBIUUCIICHHUE: 3JIEMEHTOB IIPU3MBbI U TMPAMMU/IbL, IIOLIA N
MIOJTHOM ¥ OOKOBOM MOBEPXHOCTU MPU3MBI U ITUPAMHU/IBL;
e BJAJETh MOHATUAMHU CTEPEOMETPHHU: NIPU3Ma, NapajiesIenue ], IupaMuia, TeTpa’p;
® Da3BUTb BO3MOYKHOCTH TI'€OMETPHUYECKOrO s3bIKa KaK CpEICTBA OIMCAHUSA CBOMCTB peabHbBIX
IPEIMETOB U UX B3aUMHOI'O PACIIOJIOKEHHS.
10.IToBTOpPEHHE Kypca ajredpbl 1 HA4YAJI MATEMATHYECKOT0 AaHAJIN3a, TeOMeTPUH
Buinycknux nayuumcsi:
® [IEPEUUCIIATH U ONUCHIBATH OCHOBHBIE MIOHATHUSL CTEPEOMETPHH;
® [IOHUMaThb AKCHOMBI CTEPEOMETPUU. PazbsACHATH M WIUIIOCTPUPOBATH akcMOMbl. CrocoObl 3ajaHus
IUIOCKOCTH B NpocTpaHcTBe. POPMYJINPOBaTh U JOKA3bIBATh TEOPEMbI — CIEJICTBHS U3 aKCHOM;
® [IOHUMAaTh U JOKA3bIBaThb FT€OMETPUUECKHUE YTBEPKICHMUS;
® ONUCHIBATH BUJIbI MHOTOIPaHHUKOB (HpaMua, TeTpasp, IpusMa, NpsMoyroibHbIi Napauieenune],
Ky0), a TaKke X DJIEMEHTHI (OCHOBaHMs, OOKOBBIE TpaHu, pEOpa OCHOBaHMsI, OOKOBBIE pEOpa);
e BJaJeTh TIEOMETPUYECKHMMM IOHATUSAMHU IPU PEIICEHUU 337a4 M IPOBEACHUU MaTeMaTHYECKUX
pacCyXICHUM.
Bvinycknux noayuum 603M0oiCHOCb:
® pa3BUTh BO3MOXHOCTM TE€OMETPUYECKOrO s3bIKA KaK CpEJCTBAa ONMCAaHUS CBOWCTB pPEANBHBIX
IIPEIMETOB U UX B3aUMHOTI'O PACIOJIOKEHUS;
® CNOJIb30BaTh YHUBEPCAIbHBIN XapaKTep 3aKOHOB JIOTMKM MAaTEMaTHYECKHX PpacCyKICHHM, HX
NPUMEHUMOCTh B Pa3JIMYHBIX 00JIACTAX YEIOBEUECKON NEATEIbHOCTH;
® [IPUMEHATh pa3UuHble TpeOOBaHMS, TMPEIbABIIEMBIX K JOKa3aTeJbCTBAM B  MaTeMaTHKe,
€CTECTBEHHBIX, COLIMAJIbHO-3KOHOMMUYECKHUX U T'YMaHUTapHBIX HayKaX, Ha MPAKTHKE;
® BO3MOXHOCTh IIOCTPOCHMSI MAaT€MaTHYECKHMX TEOpUH Ha aKCMOMATUYECKOM OCHOBE; 3HAuY€HUE
AKCMOMATHKH JUISI IPpyrux o0iacTeil 3HaHus U U1 IPAaKTUKU.
11 kuaace
1. Iloka3zarenbHas u Jorapupmuyeckasi pyHKkuuu

Buinyckuux nayuumes:

* IOHUMAaTh U UCIIOJIb30BaTh (DYHKIIMOHAJIbHBIE MOHATHS, A3bIK (TEPMHUHBI, CHMBOJIMYECKHE 0003HAUECHHUS);

* BBITMOJIHATH OCTPOEHHE TPaPUKOB (PYHKIMNA C ITOMOIIBIO TEOMETPUUECKUX NPEOOpa30BaHUIA;

* BBIMIOJIHATH TOCTPOEHUE TPadUKOB TPUTOHOMETPUUYECKUX, TOKA3ATEIbHBIX U JorapuMUIecKux (pyHKINH;

* HCCJIEZIOBAaTh CBOMCTBA (DYHKIIMIA;

* NOHMMATh (YHKIMIO KaK BAXKHEHIIYI0O MAaTeMaTHYeCKyl0 MOJEeb ISl OMHCAHMSI IPOLECCOB M SBICHUI
OKPY’KaIOIIero MUpa, MPUMEHATh (PYHKIIMOHAIBHBIA S3BIK JIJIsl ONMUCAHMA M HMCCIEIOBAHUS 3aBHCUMOCTEH
MeXy PU3NYECKUMU BEIMYNHAMH.

Buinycknux nonyuum 603MONCHOCHb:

* MIPOBOJUTH HCCIIEOBaHUS, CBA3aHHBIE C U3yUYE€HHEM CBOWCTB ()YHKIMIl, B TOM YHCII€ C HCIOJb30BaHUEM
KOMIIBIOTEDA;

* HCII0JIb30BaTh (DYHKIIMOHAJIBHBIE MIPEJICTABICHUS U CBOMCTBA (QYHKUMN AJIs pelieHusl 3a/1ad U3 pa3IuyHbIX
pa3zenoB Kypca MaTEMaTHKH.

2. KoopauHaTsl 1 BEKTOPHI B MPOCTPAHCTBE

Buinycknux nayuumecs:

* OIIEPUPOBATH MMOHATHEM «IEKapPTOBBI KOOPIUHATHI B IIPOCTPAHCTBEY;

* HaXOAUTh KOOPIUHATHI BEPIIUH KyOa U MPSMOYTOJILHOTO Mapajliesenures1a;
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¢ HaXOoIWUTb NPUMCPbI MATCMATUUYCCKUX OTKpBITI/II\/'I U UX aBTOPOB, B CBA3U C OTCUECTBCHHOU U BCCMHpHOfI
HCTOPUEH;
¢ IOHUMATb POJIb MATCMATHUKHU B pa3BUTHU Poccumn.
BoinyckHux noayuum 603mMOoNCHOCMb.
¢ OPpUMCHATL Jid pCHICHUA 3ada4 I'COMETPHUYCCKHUC q)aKTBI, CCJIn YCJIOBUA IMPUMCHCHUA 3aJlaHbl B SIBHOU
dopme;
¢ peliaTh 3aja4r Ha HAXOKACHUC I'COMCTPUYCCKUX BCJIIMYUH I10 06pa3uaM HJIN aJITOPUTMaM;
* JIeNaTh TUIOCKHE (BBIHOCHBIE) YEPTEXKH M3 PUCYHKOB O0BEMHBIX (PUTYp, B TOM YHCIIE PUCOBATh BUJ CBEPXY,
cOOKy, CTPOUTH CEUEHHSI MHOTOTPAaHHHUKOB;
* FICIIOJIb30BaTh CBOMCTBA T€OMETPUYECKUX (PUTYD JUIsl pelIeHUs 3a1a9 MPAKTHYECKOTO XapaKTepa U 3a/1a4 U3
npyrux obnacreil 3HAHUH;
* pemaTh MPOCTEHIITIE 33]]a4l BBEJICHUEM BEKTOPHOTO Oa3uca.

3.AHTerpas u ero npuMeHeHue

Buvinyckuux nayuumecs:

* [IOHUMATh TEPMUHOJIOTUIO U CUMBOJIUKY, CBSI3aHHYIO C MOHATHAMHI UHTErpaa;
* pemaTh HePaBeHCTBA METOIOM MHTEPBAJIOB;
* BBIYHCIIATH IPOU3BOIHYIO U MIEPBOOOPA3HYIO QYHKIUY;
* HCIIOJIB30BATh MMPOU3BOIHYIO JUISl UCCIICAOBAHUS U TIOCTPOCHUS TpauKOB (DYHKITHIA;
aHaiM3a
* IOHUMATh FT€OMETPUYECKUN CMBICII ONPEACIEHHOTO UHTETPaa;
* BBIYHCIIATH ONpPeAeNEHHBIA HHTETPAJL.
Buinycknux nonyuum 603mMoiCHOCMb:
* chopmupoBaTh MpeACTaBlIeHUE O Tpeesie PyHKIUU B TOUKE;
* copMUPOBATH MIPEICTABICHUE O IPUMEHEHUH T€OMETPUICCKOTO CMBICIA HMHTErpajia B Kypce MaTeMaTHKH,
B CMEXXHBIX TUCIUIINHAX;
* chopmupoBaTh U YrayOuTh 3HAHUS 00 UHTETpalIE.

4.Tena BpameHus
Buinycknux nayuumcsi:
* U3BJIEKaTh UH(POPMALIMIO O IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, IPE/ICTABICHHYIO Ha YepTexkKax;
* IpUMEHATH TeopeMy IIudaropa npu BEIYUCIEHUH 3JIEMEHTOB CTEPEOMETPUUECKUX QUTYD;
* HaXOJIUTh O0BEMBI U IIOMIAH TIOBEPXHOCTEN MPOCTEHIINX MHOTOTPAHHUKOB C IPUMEHEHUEM (POPMYII;
* pacrio3HaBaTh TeJla BpalleHUs: KOHYC, WIIMHAP, chepy U map;
* UCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYp JJsl pelIeHUs 3a7ad NMPaKTUYECKOTro
COJIEP/KaHUS;
* COOTHOCHTD IIJIONIAAH MOBEPXHOCTEN TN OAMHAKOBOM (POPMBI U PA3IUYHOTO pa3Mepa;
* OlLIEHMBaTh (POPMY MPABUIBHOIO MHOTOIpaHHMKA I1OCI]IE CIHJIOB, CPE30B M T. M. (OMpPEENATh KOJIUYECTBO
BEpILUH, p€Oep U IpaHeil MOTyYEeHHBIX MHOTOI'PaHHUKOB).
Boinycknux noayuum 603MONCHOCMb:
* IPUMEHATh N'€OMETPUYECKHe (PaKThl JJIs PEIICHUs 3a/1a4, B TOM YMCJIE MPENOoJIaraloliuX HECKOJIbKO 1IaroB
peleHus;
* ONUCBIBATh B3aMMHOE PACIIOJIOKEHHE MPSIMBIX U MJIOCKOCTEHN B IMPOCTPAHCTBE;
* (hopmynupoBaTh CBOMCTBA M MPU3HAKH (PUTYD;
* IOKa3bIBaTh T€OMETPUYECKHIE YTBEPKICHHUS;
* 33/1aBaTh IIJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOpJUHAT.
5.971emMeHTH KOMOMHaTOpUKH U Bunom HeloTona
Buvinycknux nayuumcs:
* pemaTb KOMOMHATOPHBIE 3a/1a4M Ha HaX0X/IEHUE KOJIMYeCTBa OOBEKTOB MJIM KOMOMHALINH;
* mpuMeHATh hopmyny OmHoma HeroToHa 11 mpeoOpa3oBaHus BRIPAKECHHI;
* MCIIOJIB30BAaTh METOJl MAaTEMaTUUECKON MHAYKILIMH JJIs JOKA3aTeIbCTBA TEOPEM U PELICHNUS 33/1a4;
Buinycknux noayuum 603MONCHOCb:
* HAyYUThCS CHEIUATBHBIM TPUEMaM pelIeHUs] KOMOMHATOPHBIX 3aa4;
* XapaKTepHU30BaTh IIPOLECCHI U SABJIECHUS, UIMEIOIIIE BEPOSATHOCTHBIN XapakTep.
6. O0bembl Teu. [Llnomans chepbl
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Buinycknux nayuumcsi:

* HaXOAUTh OOBEMBI U TUIONIAIN IOBEPXHOCTEH MPOCTEHIIIMX MHOIOI'PAaHHUKOB C IPUMEHEHHEM (HOpMYIT;

* pacrio3HaBaTh TeJa BpaLIeHUs: KOHYC, MIIMHAP, chepy u map;

* BBIYUCIIATE 00BEMBI U IIJIOLIAIU TOBEPXHOCTEH MPOCTEHIIMX MHOTOIPAaHHUKOB U TEJI BPAILIEHUS C IOMOLIbIO
dopmyu;

* HaxXOJIUTh NPUMEPHI MATEMAaTUYECKUX OTKPBITUM M UX aBTOPOB, B CBSI3U C OTCUYECTBEHHOW M BCEMHUPHOHU
UCTOPHUEH;

* UCIIOJIb30BaTh CBOWCTBA IMPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUIYp s pelleHus 3a/1ad MPaKTHYEeCKOro
COJIEp/KaHuUs;

* COOTHOCHUTD ILIOIIAIN TIOBEPXHOCTEN TeJl OJMHAKOBOW (POPMBI U Pa3IMUHOIO Pa3Mepa;

* OLIEHUBATh (POPMY MPABUIBHOTO MHOTOIPAaHHMKA IOCIIE CIHJIOB, CPE30B M T. M. (OMPEENATh KOJIUYECTBO
BEpLINH, PEOEp U rpaHeil M0JyYeHHbIX MHOIOI'PaHHHUKOB).

Buinycknux noayuum 603M0oJCHOCb:

* (hopmynupoBaTh CBOMCTBA U PU3HAKK (DUTYD;

* I0Ka3bIBaTh T€OMETPUUECKUE YTBEPKACHUS;

* 33/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOpPAMHAT;

* BJIAJEThb CTAHJAPTHOM  KiaccuuKalMed  MpPOCTPAHCTBEHHBIX  (uryp (mMUpamMuabl, IPU3MBI,
napasesenune/sl);

* UCIOJIb30BaTh CBOICTBA T€OMETPUUYECKUX (UTYp AJIS PEIICHUs 3a/1a4 IPAKTUUYECKOI0 XapakTepa 1 3ajad U3
IOpyrux obnacreil 3HaHUH

7.2J1eMeHTbI TEOPHH BEPOATHOCTH

Buinycknux nayuumcs:
* HCIIOJIB30BATh CIIOCOOBI MPEJICTABICHUS U aHAIN3a CTATUCTHYECKUX JaHHBIX;
* BBITIOJIHATD OIIEPALIMHU HAJl COOBITUSMU M BEPOSTHOCTSIMH.
Buvinyckuux nonyuum 603Mo#CHOCHb:
* XapaKTepU30BaTh MPOLECCHI U SBJICHUS, UMEIONINE BEPOSTHOCTHBIN XapakTep
8. [loBTOpeHue Kypca ajaredpbl U MATEMATHYECKOT0 AHATHU3a U TeOMeTPUH

Conep:xanune yueoHoro npeamera 10 kiace.
1.IloBTOpEeHNe U pacumupenne cBeaeHuii o pynkuuu. (Dnementapubie pyHkiun. VccnenoBanue yHKImi
U TIOCTPOEHUE UX IpadHUKOB IEMEHTApHBIMH MeTofaMu. OCHOBHBIE crocoObl mpeoOpa3oBaHusl rpaduKoB.
[Tonsatue obpatHoOl GHYyHKIINH.
PaBHOCHIIBHBIE TPEOOpa30BaHUs ypaBHEHUH U HEPABEHCTB. MeTo ] MHTEpBaJIOB.
Dopmol u 6udbl hopmupoeanua HOBbLIX 3HAHUIL U CROCODBL OeAMENLHOCHIU:
@ponmanvhas, UHOUBUOYATLHASA, NAPHAA (QOpMbl Opeanuzayuu pabomel obOyuarowuxcs (KOHTPOJIbHBIE
paboThI). Budwvl OessmenvHocmu  00YHAIOWUXCA:  CLYWAHUe OOBACHeHUll yuumens, CILyWanue U aHauu3
moeapuujeti, peuierue 3a0ay no meme.
2.BBenenne B crepeomerpuio. ([Ipenmer crepeomerpusi. OCHOBHBIC MOHSATHS U aKCHOMBI CTEPEOMETPHHU.
ITepBbie cneacTBUS U3 AKCHOM).
Dopmbl u 6udbl hopmuposanus HOGbIX 3HAHUIL U CROCOOBL OeaAmeNbHOCU:
@poumanvhas, UHOUBUOYATbHAS, NAPHAS Gopmbl opeaHuzayuu pabomuvl obyyaowuxcs (KOHTPOJIBHBIE
pabotel). Buowvr OdesmenvHocmu 00yYAIOWUXCA: CAYULAHUE OOBACHEHUU Yuumens,  CHyWaHue U aHauu3
mosapuuyeti, peuieHue 3a0a4 no meme.
3.Crenennas ¢pyuxuus. ([Tonstue dynkuuu u e€ rpadpuka. Oynkuus y=xm. [ToHATHE KOPHS CTEMEHHU N.
KopHu uetHoOil M HeweTHOW creneHei. Apudmernueckuil kopeHb. DyHKIMA KOpPHS n-i CTENEHU U3 X.
Crenenp ¢ panuoHaJIbHBIM IOKa3aTesneM. (CBONMCTBA CTENEHM C pallMOHAIBHBIM IOKaszareneM. [lonsTue
CTETIEHH C PALlMOHAJIBHBIM MTOKa3aTeneM. VppalroHaibHble ypaBHEHUSL. )
Dopmbl u 6udbl hopmupoeanua HOBBIX 3HAHUIL U CROCODBL OeAMENbHOCHIU:
@poumanvhas, UHOUBUOYATbHAS, NAPHAS Gopmbl opeaHuzayuu pabomuvl obyyaowuxcs (KOHTPOJIBHBIE
pabotel). Buodwl OdesmenvHocmu o00yuarOWuUXcs: CryulaHue OOBACHEeHUU Yyuumens, CIAYulaHue U aHaau3
mosapuuyeti, peuieHue 3a0a4 no meme.
4 I1apanieabHOCTh NPAMBIX M MUI0ckocTeil. ([lapamiensHOCTh NPSAMBIX, IPSIMON U TUIOCKOCTH. B3aumHoe
pacIooKEHUe NPAMBIX B IIPOCTPAHCTBE. YTOI MEKAy npsiMbiMu. [lapamiensHocTs miockocren. Terpasap u
napajuieaenumnes. )
Dopmul u 6uObl POPpMUPOBAHUA HOBBIX 3HAHUIL U CROCOOBL OeAMETbHOCHIU:
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@ponmanvHas, UHOUBUOVANLHASA, NAPHAA @OpMbl OpeaHuzayuu pabomel obOyuarowuxcs (KOHTPOJIbHBIE
paboTel). Buowt OdesmenvHocmu 00yuUAOWUXCA: CHYUIAHUE OOBACHEeHUUl Yuumens, CAVWAHUEe U aAHATU3
moeapuwel, ucciedosanue, peuieHue 3a0ay no meme.

5. Tpuronomerpuyeckue ¢ynkuuu. ([lonsrue yrma. PamgmanHas mepa yrima. OmpeneiacHue cuUHyca M
KocuHyca yria. OcHOBHBIC ()OPMYIIBI IJISl CHHYCA M KOCHHYCA yriia. APKCHHYC. APKKOCHHYC.

Omnpenenenue TaHreHca 1 KotanreHnca yria. OcHoBHbIe (DOpPMYIIbI JIJIsl TAHTEHCA U KOTaHTe€HCA. APKTaHI€HC.
ApPKKOTaHI'€HC.

Kocunyc pa3HOCTH U KOCHHYC CyMMBI JBYX YIJIOB. DOpPMYIIbI /Ui TONOJHUTENBHBIX YIIIOB. CUHYC CYMMBI U
CHHYC pa3HOoCTH JBYyX yrioB. CyMMma M pa3HOCTb CHHYCOB M KOCHHYCOB. DOpmynbl 1jisi ABOWHBIX U
MOJIOBUHHBIX YTi0B. [Ipou3BeieHre CHHYCOB U KOCUHYCOB. DOPMYIIbI JIJIsl TAHTEHCOB.

Oynknus y = sin X. ynkmnus y = cos x. Oynkius y = tg x. DyHKIus y = ctg x.)

Dopmobl u 6uObL hopmuposanus HOBLIX 3HAHUIL U CROCOOBL OeAMENTbHOCIU:

@ponmanvrasn, UHOUBUOYATbHAA, NAPHAsL Gopmbl opeanuzayuu pabomsl obyuarouuxcs (KOHTPOJIbHBIC
paboTel). Buodwl Odesmenvhocmu 00yyaloOwuxcsa: CayulaHue OOBIACHEeHUll yyumens, CHyuwaxnue U aHamu3
moeapuujeti, peuierue 3a0ay no meme.

6 IepneHIUKYJASAPHOCTH NMPSIMBIX U MIOCKocTel. ([lepneHuKyIIpHOCTh MPSAMBIX, MPSIMOW M TIOCKOCTH.
B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPaHCTBE. J|ByrpaHHBIi yrou)

Dopmul u 6udbL POPMUPOBAHUA HOBBIX 3HAHUIL U CROCOOBL OeAMENbHOCIU:

@poumanvhas, UHOUBUOYATbHASA, NAPHASL Gopmbl opeaHuzayuu pabomuvl obyyaowuxcs (KOHTPOJIbHbBIE
paboTel). Buodwl Odesmenvhocmu 00yYaiOWUXCsA: CAyulaHue OOBIACHEeHUll yyumens, CHyuwanue U aHamu3
moeapuujeti, uccie008anue, peulerue 3a0ay no meme.

7.Tpuronomerpuyeckue ypaBHeHusi W HepaBeHcTBa. ([Ipocreiiliie TPUrOHOMETPHYECKHE YpPaBHEHHUSL.
YpaBHeHHs, CBOIALIMECS K  MOPOCTEHIIMM  3aMEHOM  HEW3BeCTHOro. I[IpuMeHeHHME  OCHOBHBIX
TPUTOHOMETPHYECKHX (QOpMyN s pemeHus ypaBHeHW. OpnHoponmubsie ypaBHeHuWs. IIpocreiimme
HEPaBEHCTBA JJIsl CUHYca U KocuHyca. [Ipocreiilue HepaBeHCTBa AJis TAHTE€HCa U KoTaHreHca. HepaBeHCTBa,
CBOJISIIINECS K TIPO DOpMbl U 6UObL YOPMUPOBAHUA HOBIX 3HAHUIL U CROCOOBL 0eAMETbHOCHU:
DponmanvHas, UHOUBUOVANLHASA, NAPHAA (OopMbl opeaHuzayuu pabomel obOyuarowuxcs (KOHTPOIHHBIE
paboThl). Buowvl OeamenvbHoOCmu 00VUAIOWUXCA: CIYUWAHUE OOBACHEHUU Y4yumens, CIYWAHUue U aHalu3
moeapuuyeti, peuienue 3a0ay no meme.

8.MHuororpanunku. (Ilonstme  MHororpanHuka. I'eomerpuueckoe  Temo.  Teopema — Dilnepa.
[IpocrpanctBennas teopema Iludaropa. [Ipusma. [Tupamuaa. [IpaBuiibHbIe MHOTOIpaHHUKH. )

®opmbl ¥ BHABI (JOPMUPOBAHUS HOBBIX 3HAHUI M CIIOCOOBI AEATEJIBLHOCTH:

@ponmanvrasn, UHOUBUOYANbHASA, NAPHASL GOpPMbL opeaHuzayuu pabomsl 00VUAOWUXCA (KOHMPOIbHbLE
pabomsi). Buoer OeamenvHocmu 00y4arOWuxcs: ciyuianue O0OBACHeHUll ydumess, CAyuwaunue U aHaiu3
moeapuujeti, Ucciedo8anue, MoOeIuposanue U KOHCMpyuposanue, peuieHue 3a0a4 no meme.

O.lpousBoanasi u eé npumeHenme. ([lonsrue BeposiTHOCTH COObITHS. CBOICTBA BEPOSTHOCTEH.
OTtHocuTenbHAs YacTOTa COOBITHA. Y ClIOBHAs BeposATHOCTh. HesaBucumblie coobiTus. bunom HproToHa).
Dopmbl u 6ubL Hhopmuposeanus HOGbIX 3HAHUIL U CHOCOOBL OeAMENbHOCIU:

@ponmanvrasn, UHOUBUOYATbHAA, NAPHAsA Qopmbl opeaHuzayuu pabomsl obOyuarouuxcs (KOHTPOJIbHBIC
paboTel). Buodwvl OesamenbHOCMU O00VHAOWUXCA. CAYUIAHUE OOBACHEHUU Yuumens, CIVUAHUe U aHAIU3
moeapuuyeti, peuienue 3a0ay no meme.

10.00001meHne U cucTeMaTU3auusi 3HAHUN YYALMXCH.

11 kaace
1. lloka3aTeabHas u JJorapupmMuyeckasi PyHKIUH.
CreneHb C TNPOU3BOJBHBIM JEHCTBUTENbHBIM TMoKa3areneM. [lokazarenpHas ¢ynkuus. IlokazarenbHble
ypaBHeHus. [loka3aTenbHble HepaBeHcTBa. Jlorapudm u ero cpoiictBa. Jlorapudmuueckass GyHKIUS U €€
cBoiicTBa. Jlorapudpmudeckue ypaBaenus. Jlorapudpmuueckue HepaBeHCcTBa. [Ipon3BoIHBIE TOKA3ATENHHON U
JorapupMUUECKON (PYHKIIHH.
Dopmbt u 6udbl hopmupoeanua HOGbIX 3HAHUIL U CROCOOBL OeaAmMeNTbHOCIU:
@ponmanvHas, UHOUBUOVANLHAA, NAPHAA (QOpMbl OpeaHuzayuu pabomel obOyuarowuxcs (KOHTPOJIbHBIE
paboTel). Buowl OdesmenvHocmu 00yuUAOWUXCA: CHYULAHUE OOBACHEeHUUl Yuumens, CAVWAHUEe U AHATU3
moeapuwel, pewieHue 3a0ay no meme.
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2IunuHaep, KOHYC U 1ap.

[Tonstne nmmuaapa. Ilnomane noBepxHocty muwnHApa. [lonarue konyca. [lnomane mOBEpXHOCTH KOHYCA.
VYceuennsiit konyc. Cdepa u map. YpaBHeHue cdepsl. BzaumHoe pacnosioxeHue cdepsl U IIIOCKOCTH.
Kacarenbnas miockocts k cdepe. [Tmomans chepsr.

3.AHTerpan u ero npuMeHeHmue.

[TepooOpaznas. IlpaBuna HaxoxaeHust rnepBooOpazHou. [lmomank  KPUBOIMHEHMHOW — TpallelH.
OmnpenenenHblil uHTErpaji. Beruncienue o0bEMOB Tel.

Dopmobt u 6UObL hopmuposanus HOBLIX 3HAHUIL U CROCODBL OeAmeIbHOCIU:

@ponmanvHas, UHOUBUOVATLHAA, NAPHAA @OpMbl opeaHuzayuu pabomel obOyuarowuxcs (KOHTPOJIbHBIE
paboThl). Buovl OesmenvHoCcmu 00YYAIOWUXCA: CYUWAHUE OOBACHEHUl Yuumens, CAyulaHue U aHaiu3
mosapuuyeli, peuieHue 3a0ay no meme.

4. Oobembl Teda. Ilnomann chepol.

O6wem mpsiMoyrosibHOTO mapasuienenunena. OO0bemMbl MpsAMON Mpu3Mbl U HUIHHIAPA. OOBEeMBbl HAKIOHHOH
npU3MBbL, mHpaMuAbl U KoHyca. O0beM miapa u 1iomaas cgepbl. OObeMbl IAPOBOTO CErMEHTA, IIApPOBOTO
CJIOS M IIIAPOBOTO CEKTOpA.

Dopmobt u 6udbl hopmuposanus HOBLIX 3HAHUIL U CROCOOBL 0eAmMEeNbHOCIU:

DponmanvHas, UHOUBUOVANLHAA, NAPHAA (OopMbl opeaHuzayuu pabomel obOyuarowuxcss (KOHTPOJIbHBIE
paboThl). Buodwvl OeamenvHoCmu 00VHAOWUXCA. CAYUIAHUE OOBACHEHUU Yuumens, CIVWAHUe U aHAIu3
moeapuuyeti, uccieoosanue, peuleHue 3a0ay no meme

5.KomniekcHsble yncia.

Meton Mmarematuueckod uHAykuuu. IlepecranoBku, paszmemenus. Coueranust (koMmOuHanuu). buHom
Hsrorona.

Dopmbl u 6udbl hopmupoeanus HOGbIX 3HAHUIL U CROCOOBL OeAmMeNbHOCU:

@poumanvhas, UHOUBUOYATbHAS, NAPHASL Gopmbl opeaHuzayuu pabomuvl obyyarowuxcs (KOHTPOJIbHbBIE
paboTel). Buodwl Odesmenvhocmu 00yyalOWUXCA: CAYUIAHUE OOBIACHEeHUl Yyumens, CHyuanue U aHamu3
moeapuujeti, peuierue 3a0ay no meme.

6. BekTOpbI B IPOCTPaHCTBe.

[Tonsitue BexkTopa B mpocTpaHcTBe. ClOXKEHHE M BBIYMTAHUS BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHUCIIO.
KomrutanapHbie BEKTOPBI.

Dopmbl u 6uobL hopmupoeanus HOGbIX 3HAHUIL U CHOCOOBL OeAMENbHOCIU:

@ponmanvrasn, UHOUBUOYATbHAA, NAPHAsA Qopmbl opeaHuzayuu pabomsl obyuaroujuxcs (KOHTPOJIbHBIC
paboThl). Buosl OesamenvbHOCmMuU 00VUAIOWUXCA: CIYUWAHUE OOBACHEHUU Y4yumens, CIYWAHUe U aHaIu3
moeapuuyeti, ucciedosanue, peulenue 3a0ay no meme.

7.2J1eMeHTbI TeOPUM BEPOSITHOCTH.

Onepanuy HaJ cOOBITUSIMU. 3aBUCUMBIE U He3aBUCHMbIE coObITHS. Cxema bepHymuu. CinydaiiHble BETMYHUHBI
U X XapaKTePUCTHUKH.

Dopmbl u 6udbl hopmupoeanus HOGHIX 3HAHUIL U CROCOOBL OeaAmeNbHOCU:

@Dponmanvhas, UHOUBUOYATLHASA, NAPHAA QOpMbl opeanuzayuu pabomel obOyuaoujuxcs (KOHTPOJIbHbBIE
pabotel). Buodwt OdeamenvHocmu o00yuarOWuxca: CciyulaHue OOBACHEeHUll Yuumens, CAVWAHUEe U aAHAIU3
mosapuuyeti, pewieHue 3a0a4 no meme.

2. MeToa KOOpAHUHAT.

Touku 1 KoopanHATHI BekTOpa. CKaIsipHOE MPOM3BEACHUE BEKTOPOB. [[BrkeHue.

Dopmbl u 6udblL hopmupoeanua HOGBIX 3HAHUIL U CHOCOOBL OeAMETbHOCIU:

@poumanvhas, UHOUBUOYATbHAS, NAPHASL Gopmbl opeanuzayuu pabomuvl obyyaowuxcs (KOHTPOJIBHBIE
pabotel). Buodwt OdesmenvHocmu 00yuarOWUXCA: CIYULAHUE OOBACHEeHUUl Yuumens, CAVWAHUEe U AHATU3
mosapuuyeti, uccie0osanue, peueHue 3a0a4 no meme.

8. IloBTOpeHmne Kypca airedpbl H MATEMATHYECKOT0 AHAJIN3a U TeOMEeTPHUH.

14



TemaTnueckoe nianuposanme 10 kaacc

Ne KoanuecTBO
n/m | Conep:xkanue 4acoB 1o KounrposbHbie
TeMaM (mmarHocTHyecKkue) padoThbI
1 [ToBTOpEeHME W pacmmpeHue cBeneHuit o | 12 1
byHKIUHA
2 BBenenue B cTepeoMeTpuio 9 1
3 Crenennas pyHKIUsA 26 2
4 [TapayueabHOCTB IPSIMOU U IITIOCKOCTH 8 1
5 Tpuronomerpuieckue GyHKIUU 36 2
6 [lepnieHIUKYISPHOCTD npsIMOi u |18 9
IUIOCKOCTH
7 Tpuronomerpuyeckue  ypaBHeHuss u | 28 1
HEpaBEHCTBA
8 MHoOTrOrpaHHUKH 24 1
[Tpon3BogHas 1 € NpUMEHEHUE 28 1
11 [ToBTOpEHME u cucremaruszanus | 15 1
yueOHOro Marepuasa
Bcero: 204
11 knace
Ne KoimuectBo
n/n Conep:xanue 4YacoB 1o KontpoabHbie
TeMaM (mmarHocTuveckue) padoThi
1 [TokazarenbHas u Jjorapudpmuydeckas | 36 5
byHKIUN
2 [{unuHap KOHYC U ap 24 1
3 WuTerpan u ero npuMeHeHNe 16 1
4 OObembI TEN 26 2
5 KomrmekcHple yncia 10 1
6 BekTopsl B ipocTpaHcTBE 16 1
7 DJIeMEHTHI TEOPUU BEPOSITHOCTH 30 1
Meton koopauHaT 20 1
9 [ToBTOpCHME " cuctemarm3arnus | 20 1
y4yeOHOro MaTepuasa
Bcero 198
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TEMATHYECKOE IIJTAHUPOBAHMUE 10 kiacc (2044.)

Conepxanue

XapakrepucTHKa BH/10B
NAeATEJLHOCTH  00y4aroIuxcs

O6mee
KOJIHYEeCT
BO

4acoB 10
pazieiaam

Kommu
€CTBO
JacoB
o
TeMaM

IloBTOpEHUEe W pacuiupeHue CcBeAeHHH 0
MHOKeCTBaX, MaTeMATH4YeCcKOW Joruke u
byHkusax

12

1

(A)DyHkus u e€ CBOMCTBA.

DopMyIHPYIOT onpezeNeHus
HauOOJIbIIET0O ¥ HAUMEHBIIEro
3HaYeHW  (QyHKOUM, YETHOM U
HEUETHON PYHKIMH.

DopMyJIUPYIOT TEOPEMBI O CBOMCTBA
rpaduKoB UYETHBIX M  HEUYETHBIX
¢byuknuii. Haxonar naubonbliee u
HaWMEHbIIIee 3HaUYCHUS (QYHKIHMH Ha
MHO3KeCTBe 10 e€ rpadukKy.
Uccnenyor QyHKIU0O, 3aaHHYIO
dbopMyIoii, Ha YETHOCTb.

Crpost rpaduKu GyHKIMH,
UCIIONB3YS 4ETHOCTh WIH
HEYETHOCTb.

(A)loctpoenne rpaduxkoB QyHKIUNA C
MIOMOIIIBIO TEOMETPUYCCKHUX
npeoOpa3oBaHUA

Bemmonusiror reOMETPUYCCKHE
npeodpazoBaHus rpauKoB
byHKIHIA, CBSI3aHHBIC C
napauiCJIbHbIMU NnepeHocamMu,
pacTsKEHUSIMH, CHKaTUSMU "
CUMMCTPUSMU, OTHOCHTCIIbHO
KOOP/IMHATHBIX OCeH.

(A)OGparnass ¢yHkuus. PaBHOCUIbHBIE
YPaBHEHUS U HEPABEHCTBA.

Pacno3nator oOpatumyro (yHKIUIO
o e€ rpauky.

VYcraHaBnuBaroT 00paTUMOCTh
GbyHKIMU 1O €€ BO3PACTaHMIO WIIU
yOBIBaHUIO.

dopMynuUpyrOT OIIpeZieIICHUE
B3aMMHO  OOpaTHBIX  (YHKIMMA.
[TpoBepsitoT, ABIAIOTCA  JM  JIBE
JTAaHHBIE byHKINN B3aWMHO
0oOpaTHBIMHU.

Haxonsatr oOpatHyto GyHKIOUIO K
naHHoM oOpatumoit Qynkmuu. Ilo
rpaduky MaHHOM (QYHKIMH CTPOSIT
rpaduk oOpaTHOH byHKINY.
VYcranaBnuBaroT BO3pacTaHHe
(yObiBaHMe) 0OpaTHOM (YHKIMU IO
Bo3pacTaHuio (yObIBaHWIO) JTaHHOU

byHKINN. DopMyIUPYIOT
oIpesieNIeHusl 00JIaCTH ONpeiEIeHUs
YPaBHEHUNU (HEepaBEeHCTB),
PaBHOCHJIBHBIX yYpaBHEHUH

(HepaBEHCTB), ypaBHEHUN-CIIEICTBUI
(HepaBEHCTB-CIICICTBHIN),
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MOCTOPOHHCTO KOPHA.

DopMyIUPYIOT TEOPEMBI,
OIINCBHIBAKOIIINEC PaBHOCHUJIBHBIC
npeoOpa3oBaHus ypaBHEHUH
(HepaBeHCTB).

[IpyuMeHsSIIOT MeTOJ PaBHOCHIIBHBIX
npeoOpa3oBaHuil  JJis  pelIeHUs
ypaBHEHUH W HepaBeHCTB. Haxomst
00acTh OIpeNeIeHHs] YPaBHEHUN U
HepaBeHCTB. [Ipumenstor  MeTon
CJIEICTBUH JJI PEUICHUS] YPABHEHUM.

4 | (A)Meron WHTEPBAJIOB Haxonmsar obOmacte  ompeneneHus
ypaBHEHUU 31 HEPABEHCTB.
[Ipumensier MeTon CIEACTBUM ISt
pelIeHUs ypaBHEHU.
PemaroT  HepaBeHCTBA  METOAOM
WHTEPBAJIOB.

5 IIpoBepka 3HaHMN, yMEHUH U

(A)KonTponbHas padota Ne 1 «DyHKus u
e€ cBoicTBa. PellleHne  HEpaBEHCTB
METOJIOM MHTEPBAJIOB»

HaBBIKOB I10 TEMC

Beenenne B crepeomMeTpuio

6

(I')OcHOBHBIE  MOHATHS ~ CTEPEOMETPUHU.
AKCHOMBI CTEPEOMETPUH

[lepeuncigstoT OCHOBHBIE MOHSATHUS
CTEpEOMETPUH.

OnucelBalOT OCHOBHBIE  IOHATHUSA
cTepeoMeTpun  (TOuka,  HpsAMasd,
IIJIOCKOCTB).

OnuchiBalOT BO3MOXHBIE CIIOCOOBI
pacloJIOKEHUsI TOYEK, NPSIMBIX H
IJIOCKOCTEN B TPOCTPAHCTBE.
DopMyIHpYIOT AKCHOMBI
CTEPEOMETPHH. Pazpsacuser 31
WJUTFOCTPUPYET aKCUOMBI.

(I")CnencTBus U3 akcMOM CTEPEOMETPUH

@opMyIMpYIOT M JIOKa3bIBAIOT
TEOPEMBI — CJIEICTBUS U3 AKCHOM.
DopMyIHUpPYIOT CIOCOOBI  3a7aHUs
IJIOCKOCTH B IIPOCTPAHCTBE.

(IHIIpocTtpancTBEHHBIE ¢burypsl.
HavanbHbie IIPEJICTaBICHUS 0
MHOTOTpaHHHKaX

[Tepeuncnsaror u ONKUCHIBAOT
OCHOBHbIE AJIEMEHTHI
MHOTOTPAaHHHUKOB: p&Opa, BEPIINHBL,
IpaHH.

OnuceIBarOT BHIBI MHOTOTPAaHHHUKOB
(mupamuga, — TeTpa’ap,  IpU3MA,
MPSMOYTOJIBHBIA  NapaJlIeIenunes,
Ky0), a TakKe HX DIEMEHTHI
(ocHoBaHus1, OOKOBBIE TpaHH, pEdpa
OCHOBaHHUs, OOKOBBIE pEOpa).
Pemrator 3amaum Ha TIOCTpOCHHE
CeUEHH MHOTOIPaHHHUKOB.

(I")KontponpHas padora Ne 2 «BBenenue B
CTEPEOMETPUIO»

[IpoBepka 3HaHWiI, YMEHHI U
HAaBBIKOB 10 TEME

Crenennast pyHkuus

26

10

(A)Crenennas ¢GyHKIUS C HaTypajdbHBIM
MOKa3aTeIeM

DopMyIUpPOBATH omnpeaeIeHue
CTENCHHOW (YHKIMH C  [EJIBbIM
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nmokazareineM. OIHCHIBATH CBOKMCTBA
CTEreHHONW (GYHKIUM C  IICJIBIM
MoKa3aTesleM,  BbLACNAS  Cly4yau
qéTHOM M HEUYETHOM CTEICHH, a
TaKK€ HATypaJIbHOW, HYJIEBOU H
1IeJION OTPUIATEIbHON CTETICHHU.

11

(A)Crenennass  QyHKIUS ¢ LEIBIM
nokasaresieM

Crposit  rpaduku  (GyHKIMA Ha
OCHOBE rpaduka CTCTICHHOMN
(YHKIIU C LIETBIM ITOKA3aTeIIEM.
Haxopst HaunOoJIbIIIee "
HAaUMEHBIIIEe 3HAYCHHS CTEIICHHOU
(GYHKIMU C HEJIBbIM T0Ka3aTeieM Ha
MIPOMEXKYTKE.

12

(A)Ompenenenre KOpHS N-  CTENEHH.
®ynkius ¥ =¥

DOopMyIUPYIOT OINpPEAEIECHUE KOPHS
(apudmeTmdyeckoro  KOopHsS) — n-d
CTEIIEHH, a TAKXKE TEOPEMBI O €ro
CBOICTBaxX, BBIAETSS ClIy4au KOpHEH
YETHOM M  HEUYETHOW  CTEICHM.
Haxonsat oOmactu  ompezneneHus
BBIPOKEHHM, COACpPKAIIUX KOPHU h-
i crenenu. Pemaror ypaBHeHus,
Vx
CBOJISIIIIMECS] K YPaBHEHUIO = a
Brimonasior TO>KJIECTBCHHbBIC
npeoOpazoBaHus BBIpKCHU,
COZIepXKaIMX KOPHU N- CTENEHH, B
YaCTHOCTH, BBIHOCSAT MHOXKHUTENb W3-
MOoJ, 3HAKa KOpHA nN-H CTEIEHH,
BHOCAT MHOXMHTEJIb NOJI 3HaK KOpHS
N-# CTeleHn, 0CBOOOKAAIOTCS OT
MPPALMOHATBHOCTH B 3HAMEHAaTele
Zpo0wu. OmnuceIBalOT ~ CBOWMCTBA
¥
byHKIIMM y= , BBIACNAA CIy4yau
KOpHEM  4Y€THOM W  HEYETHOU
crenieHu. CTposTt rpaduku GyHKIUN
Vx
Ha OCHOBE rpaguka QyHKIUN y=

13

(A)CgoiictBa kopHA n-ii crenenu. C.p.
«CBolCTBa KOPHS N-I CTENEHW».

Bremonusitor TOKJICCTBECHHbBIE
npeoOpa3oBaHus BBIPOKECHHM,
COJIeprKalIiX KOPHb N-il CTENeHN.

14

(A)Kontponbnasa padora Ne 3 «CreneHHas
GYHKIHS.

IIpoBepka  3HaHUM, YMEHUH U
HAaBBIKOB I10 TEME

15

(A)OmpeneneHrie U CBONCTBA CTENEHU C
paloHaIBHBIM MOKa3aTeIeM

DopMyIIUPYIOT OnpeacIcHue
CTCIICHU c palMoOHaTbHBIM
MOKa3aTelieM, a TaKKE TEOPEMBI O €€
CBOMCTBax. BrmomasgioT
TOXKJICCTBEHHBIC npeoOpa3oBaHus
BBIPAXKEHH, COIEPKAINX CTENEHH C
palMOHAIBHBIM NTOKA3aTEIIEM.

16

(A)HpparmoHanbHbIC YpaBHEHUS

Pacno3naror HppalvoOHAIIbHbIC
yYpaBHEHUS. DopMynUpyIOT
TEOPEMBI, 000CHOBBIBAIOIINC
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PaBHOCUJIBHOCTb ~ YPaBHEHHUH IIpU
BO3BEICHUU 00euX yacTel aHHOTO
YPaBHEHUs B HATYPAJIbHYIO CTCIICHb.

Pemaror HUppalMOHAJIbHBIE
YPaBHEHHS METOJIOM PaBHOCHJIbHBIX
npeoOpa3oBaHuit u METOJIOM
CJIEICTBUM.
17 | (A)Paznuunble MIPUEMBI pewenus | Pemaror HppaLMOHAJIbHbBIE
VPPALMOHATILHBIX YPABHEHHI U UX CUCTEM | YpaBHEHHS.
18 | (A)UppanmoHanbHbIe HEPABEHCTBA Pacno3naror HMppalOHAIIbHbBIC
HEPaBEHCTBRA. DopMyIUPYIOT
TEOPEMBI, 000CHOBBIBAIOIINE
PaBHOCUJIBHOCTb HEPABEHCTB IPH
BO3BEJICHUU 00E€MX YacTeil JaHHOIO
HEPaBEHCTBA B HATYpaJIbHYIO
CTEIEHb.
Pemarot UppalioHalbHbIE
HEPAaBEHCTBA METOJIOM
PaBHOCHUIIBHBIX MpeoOpazoBaHuil
19 | (A)KonTtposbHas pabora Ne4 | TlpoBepka  3HaHUM, yMEHUH U
«HppanronanbHbIe ypaBHEHUS U | HABBIKOB I10 TEME
HEPABEHCTBA»

IMapajieJibHOCTH NPSMBIX M IJIOCKOCTEH

20 | (I')B3aumHoe pacrnonioskeHre OBYX MPSAMBIX | OMUCHIBAIOT BO3MOXHBIE CIIOCOOBI
B IIPOCTPAHCTBE pacrioyio’)keHusi B MPOCTPAHCTBE:
JBYX MPSMBIX, MIPSIMOU U TIOCKOCTH,
JIBYX IIJIOCKOCTEH.
DopMyIHPYIOT OTpeieNIeHus:
napajuIebHBIX NPSIMBIX,
CKPEeLMBAIOIINXCS PSIMBIX.
@OopMyIMpYIOT M JIOKa3bIBAIOT
MPU3HAKU: TapalIeTbHOCTH  JIBYX
MPSIMBIX.

21 | (DHITapannensHOCT NPSAMOM U MIOCKOCTH | DOpMyTUPYIOT OTIpEeCIIECHUS:
NapajIeabHbIX psAMOM u
IJIOCKOCTH. QopMyTUPYIOT U
JTOKa3bIBAIOT TIPU3HAKH:
napauieTbHOCTH psIMOU u
TUIOCKOCTH.

22 | (I')ITapannenbHOCTH MIIOCKOCTEN DopMyIHUpYIOT ONpEe/IeTICHUS:
napasieabHbIX IJTOCKOCTEH,
bopMymUpPYIOT U JOKa3bIBaIOT
NPU3HAKHA: TapauIeIbHOCTH  JIBYX
IIJIOCKOCTEM.

23 | (I')Terpasap n mapauieIenune/I ONUCHIBAIOT MOHATHS:

COCeJIHHE TpaHH MHOTOTPaHHHUKA,
TUTOIIAb MTOBEPXHOCTH
MHOTOTpaHHUKA, JIMarOHAJIbHOE
CeueHHe MPHU3MBI, NMPOTHBOJIECKAIINE
rpaHu napajuieNenumnena,
JMaroHaTbHOE CEYCHHE TeTpadpa,
napajuieNienumne/a.

DopMyIHUPYIOT OnpeeIeHuUS:
napajuieNienunesa, MTUPAMH/IBI,
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MPAaBUJILHON  MUPaMUIBI, BBICOTHI
NUpaMUIbl, arnopemMbl MPaBHILHON
MUPAMHU/IBI.

Pemrator 3amaun Ha JI0Ka3aTeNbCTBO,
a TaKKe BBIYHCICHHUE: 3JECMCHTOB
OpU3MBl U TUPaMUJBI,  TUIOIIAIN
MOJIHOM M OOKOBOH MOBEPXHOCTH
MPU3MBI M TUPAMUJIBI.

24 | (INKontposnbHas pabora No5 | IIpoBepka  3HaHWH, yMEHUH U
«[TapannenbHOCTh B IPOCTPAHCTBE» HABBIKOB 10 TEME

Tpuronomerpudeckue GpyHKIUN 36

25 | (A)Pagnannas mepa yria dopMyIHpYIOT omnpeneaeHne

panguaHHo wmepwl yria. Haxonpsr
pajMaHHyI0 Mepy yria Mo €ro
IrpasyCHOM Mepe U T'PagyCHYIO MeEpy
yria 1O €ro paAuaHHOW Mepe.
Beraucinsitor JUTAHBI IyT
OKPYKHOCTEH.

26 | (A)Tpuronomerpudeckue ¢yskuu | opMyaupyroT onpezeseHus
YHCIIOBOTO apryMeHTa KOCHMHYyCa, CHHYyca, TaHTeHca U

KOTAaHT'€HCa yTJia IIOBOPOTA.

27 | (A)3Haku 3HAYEHUN TPUTOHOMETPUUYECKUX | BhICHSIOT 3HaK 3HAYCHUM
¢ynkuuii.  YETHOCTP W HEYETHOCTH | TPUTOHOMETPHUYECKUX GyHKIHH.
TPUTOHOMETPHUECKUX (PYHKIIHI YopomamT — TPUTOHOMETPHUYECKHe

BBIPOKEHUS, HCIOJB3ysd CBOWMCTBA
YETHOCTH TPUTOHOMETPHUYECKHUX
(GYHKIMIA.

28 | (A)llepuonnueckue GyHKIUN DopMyIUpPYIOT OINpeeIIeHus
MIEPUOIUYECKON ¢byHKIUY, eé
[JaBHOTO  Mepuoja.  YIPOUIAoT
TPUTOHOMETPHUYECKHE  BBIPAKCHHUS,
UCTOIb3Ys CBOHCTBa
NEPUOTNIHOCTH
TPUTOHOMETPUUYECKUX (YHKLHUH.

29 | (A)CpoiicTBa u rpadukn GyHKIUH y = sin | ONHCHIBAIOT CBOICTBa

X U Y = COS X TPUTOHOMETPUUYECKUX GYyHKIHH.
Crposr rpadpuxu  QyHKIME Ha
OCHOBE rpaduKoB OCHOBHBIX
TPUTOHOMETPHUYECKIX GyHKIHH.
(CHMHYC M KOCHHYC).

30 | (A)CpoticTBa u rpaduku GyHKIHA y = tg X | ONUChIBAIOT CBOICTBa

ny=ctgx TPUTOHOMETPUUYECKUX byHKIHH.
Crpost rpadpuxku  QyHKIMI Ha
OCHOBE rpaduKoB OCHOBHBIX
TPUTOHOMETPHUYECKIX GyHKIHH.
(TaHreHC ¥ KOTAHTEHC).

31 | (A)KonTponbHas paborta No6 | [IpoBepka  3HaHUN, YMEHUU W
«Tpuronomerpuyeckre QyHKIHN» HaBBIKOB I10 TEME

32 | (A)OcHoBHble  cooTHomieHusT  Mexay | [IpeoOpa3oBeiBatoT
TPUTOHOMETPHUYECKUMH (GYHKIUSAMHA | TPUTOHOMETPUYECKHE  BBIPAKECHUS

OIHOTO U TOT'O K€ apTryMCHTA

Ha OCHOBE COOTHOLIEHUH MEXIy
TPUTOHOMETPUUECKUMU (DYHKIUAMU
OJIHOTO U TOT'O )K€ apryMEHTA.
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ITo 3HAUYEHUSIM OJTHOH
TPUTOHOMETPUUYECKOM byHKIIIHN
HaxoasIT 3HAUCHUS OCTaJILHBIX
TPUTOHOMETPUIECCKUX (DYHKIIMH TOTO

K€ apryMEHTa.

33

(A)PopMyiibl CIOKEHUS

[IpeoOpazoBbiBaIOT
TPUTOHOMETPHUYECKHE  BBIPAKCHHUS
HAa OCHOBE ()OPMYIT CIIOKCHHSI.

34

(A)Dopmyibl TpUBEACHUS

Onupasicb Ha (GOPMYIbI CIOKEHHUS,
JTOKa3bIBAIOT (HOPMYJIBI MIPUBEICHMUS,
peoOpa3OBHIBAIOT
TPUTOHOMETPUYECKUE  BBIPAXKEHUS
Ha OCHOBE (JOPMYJI PUBECHUSI.

35

(A)®opMyiibl IBOMHOTO ¥ IOJOBHHHOIO
yTJI0B

Onwupasice Ha (HOPMYIBI CIOKEHHUSA,
bopmybl JIBOMHBIX YTJIOB.
IpeoOpPa3OBHIBAIOT
TPUTOHOMETPUYECKUE  BBIPAKCHHS
Ha OCHOBe (HopMyn JBOHHBIX H
HOJIOBUHHBIX YTJIOB.

36

(A)Cymma 51
(KOCHHYCOB)

pa3HOCThb CHUHYCOB

Onwupasice Ha (QOPMYJIBI CIIOKESHHS,
JIOKA3bIBAIOT (OPMYJbl CYMMBI H
Pa3HOCTH  CHHYCOB  (KOCHHYCOB).
[TpeoOpa3oBbIBaOT
TPUTOHOMETPUUYECKHE  BBIPAKCHUS
Ha oOcHOBe (OpMylI CYMMBI U
Pa3HOCTH CUHYCOB (KOCHHYCOB).

37

(A)Dopmyisl
IPOM3BEACHUS
GyHKLIUH B cyMMy

npeoOpazoBaHus
TPUTOHOMETPUUECKUX

Onwupasice Ha (GOPMYJIBI CIOKEHHUS,
JTIOKa3bIBAIOT (bopMyIibL
npeoOpa3oBaHus MIPOU3BEACHUS
TPUTOHOMETPUUECKUX (QYHKIMHA B
CyMMy. [TpeoOpa3oBbIBatOT
TPUTOHOMETPUYECKUE  BBIPAKEHUSA
Ha ocHoBe (hopmMyn mpeoOpa3oBaHuUs
MPOU3BCACHUSA TPUTOHOMETPUICCKUX

byHKIMH B cymmy

38

(A)KonTponbHas pabora

Ne7«Tpuronomerprueckue GyHKIUN»

IIpoBepka  3HaHUH,
HAaBBIKOB I10 TEME

YMEHUH W

Ilep

NMEHAUKYJISAPHOCTH IPAMBIX U

IJIOCKOCTEeH

18

39

(I')Yron mexny npsMbIMH B IPOCTPAHCTBE

@OopMyIHpYIOT ONpENEICHUs: yrIia
MEXIY [epeCEKArUMUCS
MPSIMBIMH, yria MEXIY
CKPEILIUBAIOLIMMUCS IPSIMBIMU;
PemaroT 3amaun Ha 10OKa3aTeabCTBO,
a TaK)Ke BBIYUCIICHHUE: yria MEexAy
MPSAMBIMH.

40

(IIepnenaAuKyYIIPHOCTH
IUTOCKOCTH

npsAMON U

DopMyIIUPYIOT OIIPEIETICHUS:
IPSIMOH, MEePNEHANKYIISIPHON
IJIOCKOCTH; yria MEXIy NpsSMOW U
IIJIOCKOCTBIO;
OnuceiBaOT
MEePIEHIUKYIISIP K  IUIOCKOCTH.
Q@OopMyJIUPYIOT W JIOKa3bIBAIOT
MIPU3HAKU: MEPHEHANKYJIIPHOCTH

TIOHATHUS .
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IIPSIMOM U INIOCKOCTH.

Pemarot 3amaun Ha 1OKa3aTeNbCTBO,
a TaKXXe BBIYMCIECHHUE: YIJIa MEXAY
NPSMOM U TJIOCKOCTBIO.

41

(DIMepnenauKyIsip 1 HAKJIOHHAS

OnuceiBaroT HOHSTHSA:
HNEPIEHINKYIIAD, HaKJIOHHAsL,
OCHOBaHHE NIEPIECHIUKYIIAPA,
OCHOBaHUE HAKJIOHHOM, IIPOEKLUs
HaKJIOHHOM, (bopMyIHpYIOT U
JIOKa3bIBaIOT IIPU3HAKU:
NEPIEHIUKYISIPHOCTH  NPAMOU WU
IUIOCKOCTH,  NEPIEHIUKYJIIPHOCTU
JIBYX IIJIOCKOCTEH.

PemaroT 3agaun Ha 0OKa3aTenabCTBO,
a TAK)K€ BBIYUCIICHUE: PACCTOSHUSA OT
TOYKM J10 NPSMOH, pacCTOSHUSA OT
TOYKH OO0 ITINIOCKOCTH.

42

(I Teopema o Tpéx neprneHuKyIIpax

DOopMyIHPYIOT OIIpEACIICHUS:
TEopeMy O TPEX MEepIEHAUKYIAPAX.
OnuceiBaoT HOHATHS:
HEepIeHAUKYIISD, HaKJIOHHAs,
IIPOEKLUS HAKIIOHHOM.

Pemraror 3aaun Ha J10Ka3aTeNIbCTBO,
a TaKKe BBIYHCIISIOT: c
OPUMEHEHUEM TEOpEeMBl O Tpex
NEePIEeHIUKYIIApax.

43

(I')Yron mexy npsiMoii U MIOCKOCTHIO

DOopMyIMpPYIOT OIpENeICHUs: yria
MEXIY NMPSIMOM U IJIOCKOCTBIO; yIila
MEXIY JIBYMs IIJIOCKOCTSIMU;
PemaroT 3agaun Ha OKa3aTeabCTBO,
a TAaK)Ke BBIYMCIIOT: YroJl MEXIYy
IIPSIMOM M TUIOCKOCTBIO.

44

(I')KonTponpHas padota Ne 8
«[lepreHMKyYISIPHOCTD B IIPOCTPAHCTBEY

IIpoBepka 3HaHUM, YMEHUH U
HAaBBIKOB I10 TEME

45

(I')[IByrpanHslii yroia. Yroa Mexay IByMs
TUTOCKOCTSIMU

@OopMyIIUPYIOT OINPENCIICHUS: yIJia
MCXKOY ABYMsI IINIIOCKOCTSAMU
MEPIECHAUKYISIPHBIX IUIOCKOCTEN;
OnuchIBalOT TMOHATUS: JBYTPAHHOTO
yria, pebpa JBYrpaHHOro yrija,
JIMHEMHOTO yrila IBYrPaHHOIO yria.

46

(I')IIeprnenauKynspHbIe MIIOCKOCTH

DopMyIUpYIOT OIIPEETICHUS:
MEePIEHAUKYIISIPHBIX TUIOCKOCTEN;
OnuceiBaroT MOHATHS:
MEePIEHANKYIIPHOCTH JIBYX
IIJIOCKOCTEM.

@opMyIMpYIOT M JIOKa3bIBAIOT
CBOMCTBA: MEPIEHIUKYISPHBIX
IUIOCKOCTEH,

47

(I)ILmomans OpPTOTOHANBEHON MPOEKIUU
MHOTOYTOJTFHUKA

@opMynHpYIOT M JIOKa3bIBAIOT
CBOMCTBA: 0 TIIOIIA A
OpPTOTOHAJILHOMN MPOEKLIHUU
BBITTYKJIOTO MHOTOYTOJIbHUKA.

PemraroT 3amaun Ha J0Ka3aTelnbLCTBO,
a TakKe BBUHCIIOT. IUIOIAAhL
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OPTOrOHAJILHOU MIPOEKLIUU
BBIITYKJIOTO MHOTOYTOJIbHUKA.

48

(INKonuTponshas padora Ne 9
«[lepneHANKYISTPHOCTH B IPOCT-BE

[IpoBepka 3HaHWI, YMEHHI U
HAaBBIKOB 10 TEME

Tpuronomerpuyeckue

YPaBHeHHUA

HEPaBCHCTBA

Hu

28

49

(A)YpaBHeHue cos X =b

DopMyITUPYIOT
apkkocuHyca. Haxomar 3HaueHus
00paTHBIX TPUTOHOMETPUYECKUX
GYHKIUH B OTIENBHBIX TaAOJIMYHBIX
TOYKaX. Ucnons3ys MOHATUSA
APKKOCHHYCA pEIIAIT IMPOCTECUIINE
TPUTOHOMETPUYECKUE YPABHEHMUSL.

OIpeCaACIICHUA

50

(A)YpaBHenue sin x = b

DopMyIIUPYIOT OIIpEIEeIIEHUS
apkcuHyca.  Haxomsat  3HaueHus
00paTHBIX TPUTOHOMETPHUYECKUX
GyHKIMI B OTIOENbHBIX TAOIUYHBIX
TOYKaX. Hcnons3ys IIOHATUSA
apKCHUHyCa pelIalT mpocTeifiue
TPUTOHOMETPHYCCKHE YPABHCHUSI.

51

(A)YpaBHeHusi tgx =buctgx=>b

DopMyIUpYIOT OIpeeIICHUs
apKTaHIeHCa, apKKOTaHIeHCa.
Haxogar  3HaueHus 00paTHBIX
TPUTOHOMETPHUYECKUX (DYHKIUI B
OTJENBHBIX  TAaOJIMYHBIX  TOYKaX.
Hcnons3yss NOHATHS apKTaHIE€HCAa,
apKKOTaHIeHca pelaT
IIPOCTEUIINE TPUTOHOMETPUYECKHE
YPaBHEHHSI.

52

(A)DyuKImE Y = arccos X, y = arcsin X,
y = arctg X, y = arcctg x

DopMyIHMpYIOT CBOWCTBa OOpaTHBIX
TPUTOHOMETPUUECKHUX GYyHKIHH.
Crpost rpadpuxu  QyHKIME Ha
OCHOBE rpauKoB YETBIPEX
OCHOBHBIX o0OpaTHbIX
TPUTOHOMETPUYECKHUX GYyHKIHH.
VYnpomaror BBIPA)KCHMUS,
coJieprKaliye oOpaTHbIE
TPUTOHOMETpHUYECKHE QYHKIIUU.

53

(A)Tpuronomerpuueckue
CBOZSIIITHECS K aIreOpandeckum

ypaBHEHHS,

Pemaror TPUTOHOMETPUYECKHUE
YpaBHEHUS, CBOSIIIUECS K
anreOpanyeckuM  YpaBHEHUSIM, B
YaCTHOCTH, PpEMIAT OJHOPOJIHBIE
TPUTOHOMETPUYECKUE  YPaBHEHMUS
IIEPBOM M BTOPOU CTENEHHU.

54

(A)Pemmenne
YPaBHEHUH METOJIOM  PAa3JIOKCHHS
MHO>KUTEH

TPUTOHOMCTPHYCCKUX

Ha

Pemaror TPUTOHOMETPUUECKHUE
YpaBHEHUS, MIPUMEHSA METOJ
Pa3I0KEHUSI HA MHOKUTEIIN.

55

(A) O paBHOCUIIBHBIX TTEPEX0JIax MpH
PELIEHUHU TPUTOHOMETPUUECKUX
ypaBHEHUU

Pemarot TPUTOHOMETPUYECKUE
YpaBHEHUs €  y4E€TOM  IIPABUII
PaBHOCHJIBHOTO IIEPEXOA.

56

(A)Pemenue
TPUTOHOMETPUUECKUX HEPABEHCTB

MPOCTEUIINX

Pemaror MPOCTEUIIINE
TPUTOHOMETPUYECKNE HEPABEHCTBRA

57

(A)KontponbHas pabora Ne

10

[IpoBepka 3HaHMiI, YMEHHI U
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«Tpuronomerpuyeckue
HEPABEHCTBAY.

ypaBHEHUS

u

HaBBIKOB I10 TEMC

MHOTrorpaHHUuKH

24

58

(DIMpuzma

OnuceIBatOT HOHATUS:
TFeOMETPUYECKOE  TEJI0, COCEIHHE
rpaHM  MHOTOTPAHHUKA, IUIOCKUH
yrojl MHOTOTPAaHHHKA, JIBYTPAHHBIN
yrojl  MHOTIOTPaHHMKA,  IUIOLIA/b
MOBEPXHOCTH MHOTOI'PaHHHUKA,
JIMaroHajabHOE CEYEHUE MPU3MBI.
DopMyIHPYIOT OIIpeACIICHUS:
MHOTI'OI'paHHHKA, BBIITYKJIOTO
MHOT'OTpaHHHKA, IPU3MBI, TPSIMOi
OPU3MBI,  TPABUIBHOM  IPU3MBI,
BBICOTHI IPU3MBI,

@opMynuUpYIOT U JJOKa3bIBAIOT
TEOpPEeMBbl: O IUIOMIAAU OOKOBOI
MOBEPXHOCTHU MPSMON IPU3MBI.
Pemrator 3amaun Ha J10Ka3aTeNbCTBO,
a TaKkKe BBIYHCISAIOT: DSJEMEHTHI
OpU3Mbl, IJIOUIAAM  TOJHOM U
OOKOBOI1 IOBEPXHOCTH MPU3MBI.

59

(DMapannenenunes

OnuceIBalOT IMOHATHS:
MIPOTHBOJICHKAIITUE TPAHU
napajuieJenumnesa.

DopMyIHPYIOT OTIPEICTICHUS
MHOTOTPaHHUKA, BBIITYKJIOTO
MHOTOTpaHHUKa, Napajljienenunesaa,
bopMyTUPYIOT W JIOKa3bIBAIOT
TEOPEMBI: 0 JHUaroHaasax
napajuiejenuneaa, O  KBajapare
JraroHaau MPSIMOYTOJIBHOTO
napajuieyenumnesa.

Pemaror 3amaun Ha J0Ka3aTEIbCTBO,
a TaKXXe BBIUHCISIOT: 3JIEMEHTHI
napajuiejaenunesa, miomaay MnoIHOu
u OOKOBOM MOBEPXHOCTHU
napajuieJenunesa.

60

(I)IIupamuna

OnuceiBaOT MTOHSTHUA:
JUaroHaJIbHOE CEYEHUEe NHUPAMUIBI,
yCeuy€HHas NupaMuIa.

DopMyIHUpYIOT OIIPEIETICHUS:
MApaMU/bl, TPaBUIBHON MHPAMUIBI,
BBICOTBI MIApPaMUBL, BBICOTBI
yCeu€HHOM mnupamMuabl, anogemsl
[IPaBUIILHON ITUPAMUIBI.

@opMyIMpYIOT M JIOKa3bIBAIOT
TEOpeMbl: O IUIomanu OOKOBOM
IIOBEPXHOCTHU IIPaBUJIBHON
OUpaMUIbl, O IUIOIAAM OOKOBOMU
IIOBEPXHOCTHU MIPaBUIILHON
YCECYEHHOU NMUPAMHUJIBI.

PemaroT 3amaun Ha OKa3aTenabCTBO,
a4 TAaKXKE BBIYUCIAIOT. DJIEMEHTBI
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NUpaMUJbl, TUIOHIAAN TIOJHOW H
OOKOBOI MOBEPXHOCTH U MUPAMU/IBI.

61

(I Yceuennas mupamuga

OnucelBalOT TMOHATHA: yCCUEHHAs
UpamMHa.

DOpMyIUPYIOT ONPENETICHUS:
BBICOTBI YCEUEHHOW TUPAMU/IBI.
QopMyIMpPYIOT W JOKa3bIBalOT
TEOpPEeMbl: O IUIOMIaAU OOKOBOM
IIOBEPXHOCTHU IIPaBUJIBHON
YCEUEHHOU MUPaMUBI.

PemaroT 3agaun Ha J10Ka3aTeiabCTBO,
a TaKXKE BBIYUCILIOT: DJIEMEHTBI
NUPaMUJIbl, IUIOIAAN TOJHOW U
OOKOBOI TOBEPXHOCTH NMUPAMUJIBL.

62

(INKonTposbHas
«MHOrorpaHHUKN»

pabora No 11

[IpoBepka 3HaHMI, YyMEHHH U
HAaBBIKOB 110 TEME

ITpousBoaHAasi M ee NIPUMEHEHNE

28

63

(A)IIpencraBnenue o npenene GyHKIUU B
TOYKE U O HETIPEPHIBHOCTH (DYHKITUU B
TOYKE

VYcTaHaBIMBaIOT CYIIECTBOBaHHE
npeaena (QyHKIMM B TOYKE U
HAaxXoJsT €ro Ha OcHOBe Tpaduka
¢ynkumu. Haxomsat mpuparienue
apryMeHTa W NpHpanieHue QyHKIHH
B TOYKE.

Pa3nuyaror rpaduku HempepbIBHBIX
Y pa3pbIBHBIX (DYHKITHIA.

64

(A)3amaun O MrHOBEHHOW CKOPOCTH U
KacaTeJIbHON K TpaduKy QyHKIHH

Bbluucngior  cpeHIol0  CKOPOCTh
JIBUOKEHUSI MATEPUAIIBHON TOYKH 10
3akoHy €€ gaBwkeHusa. Haxomar
MTHOBEHHYIO CKOPOCTbH JIBUKEHHUS
MaTepUaIbHON TOUYKHU. Mcnonb3yroT
MEXaHWYECKHUH M TEeOMETPUYECKUI
CMBICII TIPOM3BOAHOM B 3azadax
MEXaHUKH 1 T€OMETPHH.

65

(A)IlonsiTHE TPOU3BOIHOM

DopMyIUpPYIOT onpezeneHue
IIPOU3BOJIHON (DYHKIIMU B TOUKE.

66

(A)IIpaBuia BEIYUCIEHHS TPOU3BOAHOM

DopMyIIUpPYIOT IpaBuIa
BBIYMCIICHHS] TPOU3BO/IHBIX.
Haxonst npon3BoaHbie QyHKIIMIA.

67

(A)YpaBHeHue KacaTenbHOU

Haxonmatr ypaBHEHHE KacaTelIbHBIX
rpadpuka ¢yHkuuu. HMcnomb3yor
r€OMETPUUYECKUI CMBICII
IIPOM3BOJIHOM B 3371a4aX T€OMETPHH.

68

(A)KonTponbnas padorta Ne 12
«IIpon3BoiHAas U €€ IPUMEHEHUEY

IIpoBepka 3HaHWi, YyMEHHU H©
HAaBBIKOB 10 TEME

69

(A)IlpuzHaku BoO3pacTaHuss M YOBIBAaHUS
byHKIIUH

DopMyIHUpPYIOT
TIOCTOSTHCTBA,
yOBIBaHUS
IPOMEKYTKH
yObIBaHUS
bopMyIIoii.

MpU3HAKU
BO3paCTaHUS U
GbyHKIUH. Haxongsar

BO3paCTaHUS u
GyHKIIUHM,  33JaHHOMU

70

(A)Touku sxcTpeMyma QyHKIUA

@OopMyJIMPYIOT OIpPEAEICHUsS TOYKHU
MaKCUMyMa H TOYKH
MUHHMMYMa, KPUTUYECKOH TOYKH,
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TEOPEMBI,  CBA3BIBAIOIUE  TOUYKH
AKCTpEMyMa c MPOM3BOHOM.
Haxonsar TOYKH JKCTpEMyMa
GyHKINH.
71 | (A)HaubGonpiee u HauMeHbllee 3Ha4eHUs | HaxoasaT ¢ moMoImipio MpOU3BOTHOM 3
byHKIIH HauOoJbIIEE u HauMEHbIIIEee
3Ha4eHUsl QYHKLUU Ha IPOMEKYTKE.
72 | (A)Bropas IIPOU3BO/IHAS. [Tonarue | @opMyIHPYIOT OIIPEACICHUE BTOPOU 2
BBINTYKJIOCTH (DYHKIIUU IPOM3BOJHOW (QYHKIMH B TOUKE,
IIpaBWJIa BBIYUCIICHUS IPOU3BOAHBIX.
Haxonmar  BTOpble  IPOM3BOJHBIE
(GyHKUMH, TOYKH BBINYKJIOCTH U
BOTHYTOCTH.
73 | (A)Toctpoenue rpadukoB GyHKIHI HccnenyroT cBoiicTBa (QYHKIUH C 4
IIOMOILbIO TPOU3BOJHOM M CTPOST
rpapuk GyHKINH.
74 | (A)AIMUHUCTPATHBHBI  KOHTPOJIb IO 1
UTOraM roja.
ITOBTOPEHHUE 15
TEMATHYECKOE IIJIAHUPOBAHHE 11 kaacc (1984.)
Ne XapakrepucTHuKa BUA0B | O01ee Koy
n/ | Conepxanue AeATeIbHOCTH  O0y4arommxcs KOJUYeCT | eCTBO
n BO 4yacos
4YacoB N0 | 1o
pasaejamM | TeMam
IToxa3aTenbHasn " Jorapupmuyeckas 36
byHkuun
1 Crenenb c IIPOU3BOJIBHBIM | POPMYIIHPOBATH OnpeeseHue 3
JEVCTBUTEIBHBIM [IOKa3aTesIeM. | MI0Ka3aTeIbHOU byHKIHN.
[TokazaTenpHas GyHKIMS. OrnuceiBaTh CBOICTBA
noka3aTeabHON (YHKLNU, BBLACIASA
ciy4yail OCHOBaHUS, OOJIBIIETO
€AVHULBI, 51 ciy4an
MIOJIO’KUTEIBHOTO OCHOBaHUS,
MEHBIIETO €MHMUIIBI.
[TpeoOpa3oBbIBaTH BBIpAKEHUS,
coJieprKaliue CTETIEHU C
JENCTBUTEIBHBIM IIOKAa3aTEJIEM.
Crpoutp rpaduku QyHKIHA Ha
OCHOBe Tpaduka MoKa3aTeIbHON
(GYHKIHIH.
2 [TokazaTenbHbIE ypaBHEHUS Pacno3naBate [I0Ka3aTeJIbHbIE 8
YpaBHEHHUS dbopmynupoBaTh
TEOpPEMBI 0 PaBHOCUIILHOM
npeoOpa3oBaHUU  MOKa3aTEJbHBIX
YpaBHEHUM.
Pemars [I0Ka3aTeNbHbIE
YpaBHEHHUS
3 ITokasaTenbHbIE HEpABEHCTBA Pacno3naBatb I10Ka3aTeJIbHbIE 4
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HEpPAaBEHCTBA. ®opMyIMpOBaThH
TEOpPEMBI 0 PaBHOCHIILHOM
npeoOpa3oBaHWM  MMOKA3aTEeIbHBIX
HepaBeHCTB. Pemath HepaBeHCTBa.

KonTponbnas
«IToka3zaTenpHbBIC
HEpPaBEHCTBA

paborta
ypaBHEHUs

Nel
u

IIpoBepka 3HaHWl, yMEHUN WU
HAaBBIKOB 10 TEME

Jlorapudm u ero cBoiicTBa

®opMyIIHpOBaThH omnpeacieHue
norapudma MIOJIOKUTETTLHOTO
qucia o HOJIOKHUTEITHHOMY
OCHOBaHHUIO, OTIINYHOMY oT
eIMHUIIBI, TEOPEMBI O CBOHCTBAX
norapudma.

[IpeoOpazoBbIBaTH BBIpaXCHMUS,
coJIeprKaliye JorapuQmol.

Jlorapudmmueckas
CBOIiCTBa

byHKIMS U

®opMyIIHpOBaThH omnpeacieHue
norapudmuueckorn  QyHKUMU U
OIKCHIBATh €€ CBOWMCTBA, BBIACTISA
cilyyall ~ OCHOBaHMs,  OOJBILEro
€AVHULLBI, 51 ciry4an
HOJIOKHUTEIBHOTO OCHOBaHM4,
MEHBILIETO €TMHHIIBI.

Jloka3bIBaTh, YTO MOKa3aTeNbHas U
JorapupmMuIecKas GyHKIIUN
ABJISIIOTCSL  B3aMMHO  OOpaTHBIMH.
Crpouts rpaduku QyHKIMMA

Ha  OCHOBe Jiorapupmuyeckoi
(GYHKITIH.

Jlorapudmuueckue ypaBHEHUS

Pacno3naBate  norapupmMuyeckue
ypaBHEHUS. dopMynupoBaTh
TEOPEMBI 0 PaBHOCHILHOM
npeoOpa3oBaHUM
norapupMUUECKUX YpaBHEHHIA.

Pemars norapupMuIecKue
YpaBHEHHS.

Jlorapudmrueckrue HepaBeHCTBA

Pacno3naBate  sorapupmMuyeckue
HEpaBEHCTBA. dopmyIHpoBaTh
TEOPEMBI 0 PaBHOCHIIEHOM
npeoOpa3oBaHUU
norapu(MHUIECKUX HEPABEHCTB.

Pemarp JorapupmMuyecKue
HEpaBEHCTBA.

[IponsBoaHEbIE

noKa3aTeIbHONU

norapupmMuuecKoi GyHKIHiA

dopmynHpoBaTh OIIpEeIICHUS
yucia e, HaTypaJIbHOTO
norapudma. Haxonuth
IIPOU3BOJIHBIE byHKIUH,
coJieprKalInx MOKa3aTeNbHYIO
byHKIIHIO, Jorapu(MHUIECKYIO
(GYHKIHUIO, CTENEHHYI0 (DYHKITUIO C
JIEHCTBUTENILHBIM ITOKa3aTeJIeM.

10

KoHnTponbHas
«Jlorapudpmuueckue

pabota
ypaBHEHUS

Ne2
U

IIpoBepka 3HaHWM, YMEHUH WU
HaBBIKOB I10 TEME
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HCPABCHCTBa»

HuauHap,KOHYC U HIap

24

11

Humuaap

OnucelBaTh MOHATHS: LMIUHAD,
OOKOBasi MOBEPXHOCTh LMJIMHPA,
MOBOPOT (UTYpPHl BOKPYT MPSIMOM
Ha JAHHBIA YroJl, TEJIO BPALLEHUS,
0CEBOE CCYCHHUE LWIMH]pA,
pa3BEPTKa LWINHIPA.
®opMyIIHpOBaThH OIIPEACIICHUSA:
IIPU3MBbl, BIMCAaHHOM B LMJIUHID;
IIPU3MBI, OIMCAaHHOU OKOJIO
LWIMH]PA,

Jloka3pIBaTh (OPMYIBI: TUIOIIAAN
IIOJIHOM ITOBEPXHOCTH LIMJIMH]PA.
IIpumeHnATH U3y4YECHHBIE
oInpezeeHus, TEOPEMBI u
(hOpMyJIBI K PEIICHHUIO 3a71a4

12

Konyc

OnuceiBaTh  HOHATHS:  OOKOBas
MOBEPXHOCTb ~ KOHYCa,  OCEBOE
CEYCHHUE KOHYyCa, pa3BEpTKa
KOHYCa, YCEYEHHBIN KOHYC,
yceu€HHasi NHupamMuza, ONHMCAaHHAas
BOKpPYT YCEUYEHHOI0 KOHYCa,
yCeueHHas NMpaMua, BIUMCaHHAs B
YCEUYEHHBIN KOHYC.
DopMynMpoBaTh OIIpeACICHUS:
NApaMU/bl, BIMCAaHHOW B KOHYC;
NUpaMUbl, OINUCAHHOM  OKOJIO
KOHYCa; yCEYEHHOTO KOHYCA.
Jloka3bIBaTh (OPMYIIBI: IUIOIIAAN
OOKOBOIl ~ MOBEPXHOCTH  KOHYCA,
Iomaan OOKOBOW MOBEPXHOCTH
YCEUEHHOI'0 KOHYCA.

ITpumensTH U3y4YEHHBIE
OIpeeIIeHus, TEOPEMBI u
(bopMyIIbI K pelIeHHUI0 33134

13

Cdepa

@opMyIMpPOBATH ONIPENEICHHUS
cheppl M Iapa, a TakKke HX
DJIEMEHTOB; KacaTeJbHOMI
TIOCKOCTH K cdepe;
MHOTOTpaHHHMKA, BIIMCAaHHOTO B
chepy; MHOT'OI'paHHHKA,
ONHMCAHHOTO OKOJIO cdepsr;
IWIMHAPA, BIHCAHHOTO B cdepy;
KOHyca, BIHCAaHHOTO B cdepy;
YCeYEHHOT0 KOHYCa, BIIMCAaHHOTO B
chepy, UMIUHIpA, OMHCAHHOTO
OKOJIO c(pepbl, KOHYCa, OMMMCAHHOTO
OKOJIO Cephl; YCEYEHHOTO KOHYCa,
OIHCAaHHOTO OKOJIO chephl.
®opmynaupoBaTh  TEOPEMBL: 00
YpaBHEHUHU cepsl JTAHHOTO
paguyca ¢ IIEHTpOM B JaHHOH
TOYKE, O KaCaTeJIbHON IIIOCKOCTH K
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chepe u e€ cneacraue. [IpuMeHSTH
U3y4YCHHBIC ONIPEEIICHNUS, TEOPEMBI
U GOPMYJIBI K PEIICHHIO 3a/1a4.

14

KonrponbHas pabota Ne3d

«unuuap,KoHyc U mapy»

IIpoBepka 3HaHUM, YMEHUH U
HABBIKOB I10 TEME

I/IHTeraJI " €ro IpuMECHECHUE

25

15

IlepBoobOpazHas

®opMyJIHpOBaThH omnpeacieHue
nepBooOpazHol GYHKIIUU, TEOPEMY
00 OCHOBHOM CBOICTBE
epBOOOPa3HOM.

16

[IpaBuna HaXOXKEHUS TIEPBOOOPA3HON

®opMyJIHpOBaAThH IpaBuIa
HaXO0KJICHUs IEpPBOOOPA3HOM.

Ha OCHOBE Ta0JINLIBI
epBOOOPA3HBIX U IpaBUII
HAaXO0KJICHUS [IEpBOOOPA3HBIX
HAXOJHUTh MEPBOOOPa3HYI0, 00Ul
BH/]I [1epBOOOPA3HBIX,
HeoIpeaeNEHHbIN UHTErpall.

Ilo 3akOHY HM3MEHEHHsI CKOpPOCTH
JBIDKEHUS MaTepUalIbHOW TOUYKHU
HaXOJUTh 3aKOH JIBUKECHMUSI
MaTepHaIbHON TOUKH.

17

[momanes  KPUBOJHUHENHOMN
OmnpeneneHHbIN UHTErpall.

Tpaneuuu.

@opMyJIMpOBaTE TEOPEMY O CBS3H
epBOOOPa3HOI U IIonia u
KPUBOJIMHEHHOM TPAaIlCLUH.
DopMynMpoBaTh olpezeIeHUe
OIIpeAEIEHHOIO UHTETpaa.
Hcnons3ys ¢opmyny HeroTona —
JletiOnuna, HaXOINUTh
OIIPEIEIEHHBIN UHTETpal,
wiomanad ¢Guryp, OrpaHHMYEHHBIX
JAHHBIMU JTMHUSIMH.

18

Brrunciienne 00beMOB T

Hcmons30BaTh
UHTETpal IS
00BEéMOB  TElI, B
00BEMOB TeT BpallleHUs!.

ONpPEeICIICHHBIN
HaX0KICHU
YaCTHOCTH

19

KonTponbnas padota Ne4 «uTerpamn»

IIpoBepka 3HaHWI, yMEHHU WU
HAaBBIKOB 110 TEME

O0nLeMbI Tea

26

20

O0BeM
napajuieNienunea

IPSIMOYTOJILHOTO

dopMyIHMpOBaTH
00BEMa Tena,
MPSIMOYTOJIBHOTO
napajuleJenune1a
Joka3piBaTh  (HOPMYIIBIL:
IPSIMOYTOJIBHOTO
napaienenunesa
ITpumeHsTH U3Y4YECHHBIE
ornpezeneHus, TEOPEMBI u
(opMyIIBI K pElIeHUIO 33134

OTIpEe/ICIICHUS:
o0BeMa

00BEMa

21

OOBEeMBI IPSMOU TTPU3MBI U ITUIHHAPA

Joka3piBath  (opMynbl:  00BEMa
pU3MbI, 00BEMA UIUHAPA.
[TpumenaTH N3y4dCHHBIC

ONPCACIICHNA, TCOPCMBI n
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(bOpMYITBI K pEIIeHHIO 3a1a4

22

Kontponbras padota Ne5 «OOBeMbI TEI»

23

OObeMBbl HAKJIIOHHOW TPHU3MBI, IMTHPAMUJIBI
1 KOHYycCa

dopMyIHpOBaTH ONpeEICHUS:
HAKJIOHHON IpPHU3Mbl, TUPaMUIbl U
KOHYCa.

Joka3biBaTh  (opMynbl:  00BEMa
nupamMuabel, 00OBEMa  yCceuEHHOM
IIUpaMU/JIbI, 00béMa KOHYycCa,
00bEéMa yceuEHHOTO KOHYCA.
IIpumeHATH U3y4YECHHBIE
OmpeeeHus, TEOPEMBI u
(dbopMyIIbI K pelieHuIo 3a1a4

24

O06bem mapa u wionaab chepsl

DopmMynMpoBaTh OIIpeACIICHUS:
00bEMa mapa, TIJI0ILA !
IIOBEPXHOCTH 11apa.

Jloka3piBath  (hopMyisibl:  00bEMaA
11apa, IIomaau chepsl.
IIpumeHnATH H3y4YCHHBIE
oInpezeeHus, TEOPEMBI u
(GhOpMyJIBI K PEIICHHUIO 337124

25

KonTponbnas padota Ne6 «O0beMbI TE»

[IpoBepka 3HaHMM, YMEHHH WU
HAaBBIKOB 10 TEME

DJIeMEeHThI TeOPUH BePOATHOCTEH.
DJieMeHThl KOMOUHATOPUKU. BuHOM
HbloToHa

25

26

Omneparuu HaJ COOBITHUSIMU

DopMyJIUpPOBATH OIpEICIICHUS
HECOBMECTHBIX COOBITHUH,
O0OBbeIMHEHUST W TepeceueHust
COOBITHH, JOIOJHEHHS COOBITHA.
Ucnionb3yst popmyiy BepOsSTHOCTH
00BbEeIMHEHNS IBYX HECOBMECTHBIX
COOBITHI, dbopmyiny,
CBSI3bIBAOIIYIO BEPOSATHOCTH
O00BEIMHEHNS U TIEPECEUCHUS JIBYX
coObITHH, (GOpMYITy BEpOATHOCTU
JIOTIOJTHEHHSI COOBITHS, HAXOAUTh
BEPOSTHOCTH COOBITHH.
Hcnonp30BaTh  BBIBOABI  TEOPUU
BEPOATHOCTEM B  3ajadax C
MIPAKTHICCKHM KU3HECHHBIM
coJiepKaHuEM

27

3aBHCUMEIC U HE3aBHCUMBIC COOBITHS

DopMyIUpPOBATH OIIpEICIICHUS
3aBUCUMBIX u HE3aBHCHMBIX
COOBITHI, YCIIOBHOM BEPOSTHOCTH.
Hcnons3ys TEOPEMBI 0
BEPOSITHOCTH MEPECEYEHUsl JBYX
3aBUCUMBIX u HE3aBHCHMBIX
COOBITHIA, TEOpPEMY O BEpPOSITHOCTH
[IEPECCUCHUS HECKOJIBKUX
HE3aBUCHUMBIX COOBITHI, HaXOIUTh
BEPOSITHOCTH COOBITHH.

28

Cxema bepnyninu

Pacnio3naBath BEPOSATHOCTHBIE
AKCIIEPUMEHTBI, OIUCHIBAEMBIE C
NOMOIIbI0  cXeMbl  bepHymu.

30




HaxonuTe BEpOATHOCTH COOBITHSA,
COCTOSIIIIETO B TOM, YTO

B cxeme bepHymm  ycrmexom
3aBEpPIIMTCA JAHHOE KOJIMYECTBO
WCTIBITAHU.

29 dopmynMpoBaTh OIpe/eNICHUs
CIIy4aitHOM BEJIMYUHBI u
MHOXeCTBa €& 3HaueHuil. [nsa
CIy4yallHON BEJIMYMHBI C KOHEYHBIM
MHO>KECTBOM 3HaYeHUN
dbopMynupoBaTh OTIpeIeTICHUS
Ciyyaiinbie BEJINYHMHBI u px | PACHPCACICHIA ClyarHOH
XAPAKTEPHCTHKH BEJIMYMHBI U €€ MaTeMaTUYECKOIro
OKUJJaHUSI. Haxonuth
MaTEMaTUYECKOE OXKHUIaHNE
CIy4yalHOM  BEJMYMHBI 1O €€
pacrpeeICHHUIO. Hcnonb3oBarb
BBIBOJIBI TEOPUU BEPOSITHOCTEH B
3aJavax C IPAKTHYECKUM
JKU3HEHHBIM COJIep )KaHUEM
30 | KontponbHas pabora Ne9 «Onements | [IpoBepka 3HaHMif, yMeHMH U
TEOPUHU BEPOSTHOCTEWN» HABBIKOB 110 TEME
31 | Meroa MareMaTH4eCKOW WHIYKIIHH dopmyIHpoBaTh METO/T
MaTeMaTUYeCKON MHAYKLUU.
Hcnonb3oBath METOJT
MaTeMaTUYeCKOd  WHIAYKIHH B
3aa4ax.
32 | IlepecTaHOBKH, pa3MeNICHUS dopMynupoBaTh ompeeNeHne
IIEPECTaHOBKU KOHEYHOI'O
MHO’KECTBA.
dopmynMpoBaTh OlpezeyIeHUe
pa3MeIIeHUs N-3JIEMEHTHOTO
MHOXecTBa 1O K 3JIeMEHTOB.
Hcnonb3ys Qopmysbl: KOIMYECTBA
NIEPECTaHOBOK KOHEYHOI'O
MHO>KECTBA, pa3MeleHn n-
AJIEMEHTHOTO MHOXecTBa 1o k
AIIEMEHTOB, pemaTth 3a/1a4u
KOMOHMHATOPHOTO XapakTepa.
33 | Coueranust (koMOWHAIIHN) dopmynrpoBaTh orpezieNeHue
coueTaHus N-3JIEMEHTHOTO
MHOKECTBa MO K  3JIEMEHTOB.
Hcnonb3ys (QopMmyiibl: couyeTaHuit
N-3JIEeMEHTHOTO MHOXecTBa Mo k
AJIEMEHTOB, peaTh 3a/1aun
KOMOWHATOPHOTO XapakTepa.
34 | bunom Herotona 3anuceiBaTh  (opmyny  OumHOMA
HproToHa.
35 | KontponsHast pabota Ne 10 «Onementsl | [IpoBepka 3HaHMil, yMeHHH U
KOMOMHATOPUKI HABBIKOB 10 TEME
Mertonx  koopamnar. Bektopsl B 20
NPCTPAHCTBE
36 | KoopauHatel TOYkM ¥  KoopAMHATHI | ONMHUCHIBATH MOHATUS:
BEKTOpa MPSIMOYTOJIbHAS cucTema
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KOOpAMHAT B IPOCTPAHCTBE,
KOODJMHATHl ~ TOYKH,  BEKTOD,
COHANpaBJICHHBIC u
IPOTHBOIIOJIOKHO  HaNpaBJICHHBIC
BEKTOpBI, CyMMa BEKTOpPOB, YIroOj
MEK/1y BEKTOpaMHu.
®opMyIIHpOBaThH OIIPEACIICHUSA:
KOJUIMHEAPHBIX BEKTOPOB, PaBHBIX
BEKTOPOB, Pa3HOCTH  BEKTOPOB,
HPOTHUBOITOJIOKHBIX BEKTOPOB,
NPOM3BEACHUSI BEKTOpa W YHCIHA,
reOMETPUYECKOTO MECTa TOYEK.
Jloka3bIBaTh (bopmybL:
PACCTOSIHUS MEKAY ABYMS TOYKaMU
(c 3amaHHBIMM  KOOpAMHATAMH),
KOOPJMHAT CEepeIuHbl  OTpPEe3Ka,
KOOPJAWHAT CyMMBI U Pa3HOCTH
BEKTOPOB.

®opmynupoBaTh M JOKa3bIBaTh
TEOpPEeMBI: O KOOpAWHATaX BEKTOPa
(mpu 3amaHHBIX KOOPIMHATAX €ro
Hayajla U KOHI[A), O KOJUIMHEapHBIX

BEKTOpaXx.
[TpumeHATH U3y4eHHbIE
ornpezeneHus, TEOPEMBI "
(bopMyIIbI K pelIeHHUIO 33134

37 | CkansipHOE IPOU3BEICHHE BEKTOPOB dopMyIMpOBaThH ONPEIEICHUS:
CKaJIIPHOTO MPOU3BEJCHUS JIBYX
BEKTOPOB.

Jloka3bIBaTh (POPMYIIBIL:
CKaJISIPHOTO TPOU3BEICHUS JIBYX
BEKTOPOB, Uit BBIUMCIICHUS
KOCHMHYCa yIjla MEXIy JBYyMs
HEHYJIEBBIMU BEKTOPAMH.
®opmynupoBaTh W JOKa3bIBATh
TEOPEMBI: 0 CKaJISIpHOM
IPOM3BEICHUHT TIBYX
HEePIEHIUKYIISPHBIX BEKTOPOB.
IIpumeHnATH HU3y4YECHHBIE
olnpezeneHus, TEOPEMBI u
(hOpMYJIIBI K PEITEHUIO 3a7a4

38 | [Bmwxenue dopmynupoBaTh OTIpeJIeJICHUS:
npeoOpa3oBaHue JIBIDKCHUSI,
burypsi, CUMMETPUYHOMN
OTHOCHUTEJIIBHO  TOYKH,  PaBHBIX
¢buryp, npeodbpazoBaHus Mo 100usl.

39 | KonTtpomeHast pabora Ne 11 «Meron | [IpoBepka 3HaHWA, yYMEHWH U

KOOPJAMHAT HaBBIKOB I10 TEME
KomnexkcHblie unciaa 20
40 | Ompenenenue  KOMIUIEKCHBIX — yHcel. | PopMynupoBaTh orpeienieHne

Cnoxenue u YMHOXCHHE KOMIIJICKCHBIX

YHUCCJI

KOMIIJICKCHOT'O YHCJIa. BBIIOIHATH
BBIYUCICHUA C KOMIIJICKCHBIMHA
YUCJIaMU: CIIOKECHUEC, YMHOXKCHHUC.
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41

KommnekcHo COIPSKEHHBIE qucia.
Monaynp koMIiekcHoro yucia. Onepanuu
BBIUUTAHUSA U JICJICHUS

dopmyIHpoBaTh orpezeneHue
KOMIUIEKCHO COTNPSYKEHHOI'O YHCIIa,
MOJ1yJIsl KOMILJIEKCHOTO YHUCIIA.
BeImonHsaTh BBIYHMCIICHUS c
KOMIUIEKCHBIMU YHCIIaMU: c
BBIUMTAHUE, JICTICHUE.

42 | T'eomerpuueckas uHTepnperanus | M3o0paxxaTb KOMILJIEKCHbIE YHCIIa
KOMILJIEKCHOTO YHCIIa TOYKaMHU Ha KOMILJIEKCHOM
IUIOCKOCTH.
WNHuTtepnpeTupoBath Ha
KOMILJIEKCHOM TJIOCKOCTH
CIIO’KCHHE " BBIYMTAHUE
KOMILJICKCHBIX YHCEJ.
43 | Tpuronomerpuueckas popma dopmynrpoBaTh ornpezeneHue
KOMILJIEKCHOT'O YHCIIa KOMIIJIEKCHO qucia B
TPUTOHOMETPHUYECKOU (hopme.
[TpumensTs  pasnuuHble  QOPMBI
3alUCH  KOMIUICKCHBIX  YHCE:
anreOpanyecKyro, TPUrOHOMe-
TPUYECKYIO.
[Tepexoaute oT anreGpandeckoi
3allUCH  KOMIUIEKCHOTO 4YHCla K
TPUTOHOMETPUUYECKON oT
TPUTOHOMETPHYECKOH (OPMBI K
anreOpanyecKou.
44 | YMHOXEHHE U JICTICHUE KOM- BeimonssaTe BBIYUCIICHHS c
TUIEKCHBIX YMCell, 3alicaH- KOMILJIEKCHBIMHU qHCIaMu,
HBIX B TPHTOHOMETPHUYECKON 3aITMCaHHBIMA B
bopme. TPUTOHOMETPHUUYECKON
dbopme: yMHOKEHHUE, ICTICHUE.
45 | KonTponbHas pabota Ne 12 | [IpoBepka 3HaHMI, yMEHMH U
«KommuiekcHbIe unciay HaBBIKOB 110 TEME
IToBTOpenne  kypca  anaredpel H 22
MaTeMaTHYeCKOro aHaIM3a "
reoMeTpuu
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KAJIEHJAPHO-TE

MATHUYECKOE IINTAHUPOBAHMUE 10 kaace

No ypoka

[Maparpad
YYEOHUKB §

Tema

[Tmarupyemble(mIpeIMETHBIE) pE3yIbTATHl OCBOCHHUS
o0yJaromuMucs paszeia (TeMbI) IPOTPaMMBI

Jom.

3a71aHUE

Jlata

IJIaH

¢dakr

[ToBropenue. @ynkiuu. CBOHCTBa QYHKIUH.
HauOosnpiiee 1 HaumMeHblee 3HaYeHUE (PYHKLUU.
YeTrHbIe 1 HEUETHBIC (PYHKIINH.

Dopmynuposams ornpeneneHus: GyHKIUN, CBOMCTBA
GhyHKIHHA, cXeMy HCClIeIoBaHUus (PYHKITUN
Dopmynuposams ONpeeIeHNs] HANOOJBIIETO U
HauMeEHbIIEero 3HaueHu QyHkuuu. OnpeneneHus
YETHBIX ¥ HEYETHBIX (DYHKITHA.

DopMyIHpOBaTH TEOPEMBI O CBOMCTBaX rpauKoB
YETHBIX M HEYETHBIX (DYHKITHIA.

§1
1.2, 1.6,
1.12, 1.14.

2.09,509

3-5

[Toctpoenwue rpadukoB GyHKIUH ¢ TOMOIIBIO TEON
npeoOpa3oBaHU

1B pHMHETIIDS TE€OMETPUYECKUE MPeoOpa3oBaHuUs
rpagukoB (pyHKIINH, CBA3aHHBIC C TTApAIICITBHBIMHU
MepeHOCaMHy, PaCTSKEHUSMU, CKATUIMU U
CUMMETPHUSIMU, OTHOCUTEIILHO KOOPIMHATHBIX OCEH.
BrinmonHsATs TeoMeTpruyecKue npeodpazoBaHus
rpagukoB (pyHKIUH, CBA3aHHBIC C TTapaJUIEIbHBIMHI
MEPEHOCaMHU, PACTSKEHUSIMHU, C)KaTUAMU U
CUMMETPHUSIMUA, OTHOCUTEIILHO KOOPIMHATHBIX OCEH.

6.09,
7.09,8.09

3.4

ObparHas ¢pyHkuus. PaBHOCHIIBHBIE YpaBHEHUS U
HEpPaBEHCTBA

Dopmynuposams ONpeseNeHUs] HAanOOIbIIETO U
HaMMEHBIIET0 3HaYeHUN (QYHKINH, YETHON U
He4ETHON yHKUNH.

§3.4
3.5,3.7,39,
4.2,4.6

9.09

8-
11

Merton HHTCPBAJIOB

Ipumensams MeTONI PaBHOCUIIBLHBIX MpeoOpazoBaHuil
JUISL pelIeHrsl ypaBHEHUW U HepaBeHCTB. Haxonuth
00JacTh onpe/eNieHrs ypaBHEHU 1 HEPaBEHCTB.
[TpumeHATh METOA CIENCTBUN JIJIsI PEICHUS
YPaBHEHUM.

Pewamo HCPAaBCHCTBA METOAOM MHTCPBAJIOB

§5

5.2, 54,
5.6,5.8,
5.11,5.14,
5.16, 5.18

12.09,13.
09,14.09,
15.09
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KouTponbHast padora Nel «DyHKius U e€ [TpoBepUTh YMEHHE yYaIIUXCs JOKa3bIBATH OCHOBHBIC 16.09
12 CBoOIiCcTBA. Pelienne HepaBeHCTB METOIOM OIIpE/CIICHUS U IIpaBUiia, IPUMEHITH U3YYCHHYIO Her n.3
WUHTEPBAJIOB) TEOPHUIO K PEIICHHIO 33134
[Mpeamer crepeoMeTpuu. AKCHOMBI CdhopmMupoBaTh MpeACTaBICHHS yUaIIuxcst 00 16.09
CTEPEOMETPHH. OCHOBHBIX MOHATHSAX U aKCHOMaX CTEPEOMETPUH, UX
UCIIOJIb30BAHUY MIPU PEIICHUN CTaHAAPTHBIX 33/1a4 ml2
113; 1,2 JIOTUYECKOTO XapaKTepa, a TakkKe 00 N300pakeHUAX 3,4
TOYEK, MPAMBIX U IIOCKOCTEH Ha IPOEKIIMOHHOM 6,7
YyepTexe MPH Pa3InuHOM HX B3aUMHOM
PacIosI0KeH!H B IIPOCTPAHCTRBE.
HekoTopble ClieICTBHS U3 aKCHOM. CdopmupoBaTh MPEACTABICHUS YIAIIUXCS O 19.09,
15- 3 CIICJICTBHUSX aKCHOM CTEPEOMETPHH, X n.3 20.09
16 HCII0JIb30BAHUH IIPH PEIICHUHU CTaHIAPTHBIX 331a4 10,11
JIOTUYECKOT0 Xapakrepa.
[IpoctpancTBeHHble Ghurypsl. HauanbHbie [TepeducnsaTh U OMKUCHIBATH OCHOBHBIE DJIEMEHTHI 21.09,
NPE/ICTABICHUS O MHOTOTPAaHHHUKAX MHOTOTPaHHHUKOB: pEOpa, BEPIINHbI, [PaHH. 223%%
OnuceiBaTh BUABI MHOTOTPAHHUKOB (MTUpaMHK/Ia, 26.09
17- 3 TETpadAp, MpU3Ma, IPSIMOYTOJIbHBIN TTapalIeIICIHIIC]I, m 3
20 Ky0), a TaKkKe UX 2JIEMEHTHI (OCHOBaHMsI, OOKOBBIE B rerpamu
rpaHu, péopa ocHOBaHUs, OOKOBBIE pEOPA).
PemaTp 3agaun Ha MOCTPOEHUE CEUCHUI
MHOTOTPaHHHUKOB.
” KontponbsHas padota Ne 2 «BBenenue B [TpoBepuTh yMEHHE yUaIIUXCsl IPUMEHSATH U3yYEHHYIO Her 13. 27.09
CTEPEOMETPHUIO) TCOPHUIO K PEIICHHIO 33134
CreneHHas GyHKIMS ¢ HATYPaIbHBIM Dopmynuposams onpeneNeHre CTENeHHONW (QYHKIMN 6 28.09
22 6 HoKa3aTeeM C HATYpaJIbHBIM MoKa3areneM. ONKUChIBaTh CBOMCTBA 6.2.6. 4? 6.6,6.8

CTeNeHHON (YHKIIMHU C HATYpaJIbHbBIM MTOKa3aTeIeM.
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CreneHHas (1)YHKI_II/I$I C ICJIBIM ITOKAa3aTCJIEM

Dopmynuposams ONPEEICHUE CTENCHHON ()YHKITUT
C 1IeNIbIM TOKa3aTesieM. OnuchIBaTh CBOMCTBA
CTCTICHHON ()YHKITHH C IIEJIBIM ITOKa3aTelIeM, BBIICIISISI
Ciy4yad 4€THOM Y HEYETHOM CTENECHH, a TAKKE

29.09

HATypaJbHOW, HYJIEBOU U LIEJIOW OTPULATEIbHON §7
23 7 .,
crerend. Ctpouth rpaduku QyHKIHN Ha OCHOBE 7.2,7.4,7.6
rpaduKa CTeneHHON (PYHKIIUH C [eJIbIM TOKA3aTeIeM.
Haxonute HanbospIIee 1 HaMMEHbIIee 3HAYCHUS
CTENCHHOW (DYHKIMH C LIEJIBIM ITOKa3aTeIeM Ha
IIPOMEXKYTKE.
OnpenencHue KOpHs N-if CTENeHN Dopmynuposams ONPECIICHUES KOPHS . 5§% . 330-1009
?24; g (apudmeTnyecKoro KOpHs) N-i CTENEHH. 8.11,,8.1:’%, 110
8.15,8.17,
8.19, 8.21
CBoiicTBa KOpHS N-if CTENECHH Teopemsl 0 ero CBOHCTBaX, BBIACISS CITydan KOpHEH §9 5.10
28 4yéTHOH U HEUETHOM cTenenn. Haxonuts o0mactu 9.2,9.4, 318
31 9 OINpEIETICHUS BEIPAKECHUM, COAECPIKAUX KOPHH N-1I 9.6,9.8, '
creneHu. Pemars ypaBHEHUS, CBOIAIUECS K 9.10,9.12,
ypaBHeHuIo X' = a. 9.14,9.16
32 KonrponbsHas padota Ne 3 «CrenenHast [TpoBepuTh yMEHHE yUaIIUXCsl IPUMEHSTH U3y4EHHYIO Her 113 10.10
(GYHKIHS. TEOPHIO K PEIICHUIO 33]1a4
OmnpeneneHue 1 cBOICTBA CTETIEHU € dopmynupoBaTh ONpeeIeHUe CTENEHH ¢ §10 11.10
33- 10 | palMOHAIBHBIM MOKa3aTeIeM palMOHAILHBIM MTOKA3aTelieM, a TAK)Ke TEOPEMBI 0 € 10.2,10.4, 106, 12.10
- ion 115
HpparnmoHanbHble ypaBHEHHS Pacmio3HaBath upparnroHanbHbIe YPaBHEHUS U §11 5{18
- HepaBeHCTBa. DopMyIHPOBaTh TEOPEMBI, 11.3, 11.5, 1710
38 11 00OCHOBBIBAIOLINE PABHOCHIBHOCTh YPABHEHUM 11.7,11.9, '
(HEpaBEHCTB) NpH BO3BENECHUM 0OEHX YaCTEH JAHHOTO 11.11,11.14,
ypaBHEHHUsI (HEPABEHCTBA) B HATYPAJIbHYIO CTETEHb. 11.16,11.18
Paznuunbie mpuéMbl pelieHHs MppalUoOHANbHBIX | PemaTs uppanuoHanbHble ypaBHEHUS METOAOM §12 18.10
YPaBHEHUH U UX CHCTEM PaBHOCWIIBHBIX MTPeo0pa3oBaHUil U METOIOM 1122% 112251' ;gig
¥ 1w CIeNICTBHM, 12.9,12.10 21.10
Crp.107 (1,2) 24.10

C1p. 107 (5,6)
Ctp. 107(10,11)
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45- HpparmoHanbHble HEpaBEeHCTBA Pemate uppanuoHaibHbIe HEPAaBEHCTBA METOIOM §13 25.10
46 13 PaBHOCHIIBHBIX IPE0Opa3oBaHUii 133,135, 26.10
13.7,13.8.
47 Kontponbnas padora Ned «MppanuonanbHble [IpoBepuTh yMEHHE yYaIIUXCsS IPUMEHSATh U3YYEHHYIO Her 13, 27.10
yYpPaBHEHUS 1 HEPABCHCTBAY TCOPHIO K PEIICHUIO 33/1a4
48 | 45 | B3aUMHOE PACIONOKCHUE ABYX IPAMBIX B JIOKa3bIBaTh JIEMMY O MEPIEHIUKYISPHOCTH JIBYX m 4,5 28.10
’ IPOCTPAHCTBE napajuIe/IbHBIX MPSAMBIX K TPEThEH MPSAMON; 21,22
49 6 [TapanieabHOCTh IPSAMO U IIOCKOCTH JaBaTh ONPEIEIICHUE PSAMOiL, TIEPIICHIUKYISIPHOM K . 6 28.10
IJIOCKOCTH. 25,26
[TapanieabHOCTb IIIOCKOCTEH ®dopMynHpoBaTh MOHATHE MaPAIUICIBHBIX TIOCKOCTEH, 7.11
JI0Ka3bIBaTh TEOPEMY CYLICCTBOBAHUS U 8.11
50- 6 €IMHCTBEHHOCTH IUIOCKOCTH, apaJUICIIbHOW TaHHOW 1 n.6
51 MPOXOJIAIIEH Yepe3 JaHHYIO TOUKY MPOCTPAHCTRA. 29,31
Jloka3bIBaTh MPU3HAK MAPATICTBHOCTH JIBYX
IIJIOCKOCTEH.
Terpasap u napajuienenumne dopMynHpOBaTh MOHATHS TETPAdpa, CEUCHHs Uryp. 9.11
- dopmynHupoBaTh NOHITHE MAPAJIICIICIHIIS/IA. 7 i(l)ﬁ
54 7 PaccmaTpuBath cBoiicTBa pebep, rpaHeil, quaroHaien 32,34 '
napaJuiesienure/ia, CBOMCTBO JuaroHaiei
HPSIMOYTOJIBHOTO MapalIeeHuIIe]Ia.
&5 Kontponsnas padora Ne5 «IlapaminensHOCTh B [IpoBepuTh yMEHHE ydaIIUXCS IPUMEHSITh U3YYEHHYIO Her 13, 111
POCTPAHCTBE» TEOPHUIO K PEIICHHIO 33134
Panunannas mepa yria Haxoaute pajimaHHyro Mepy yriia 1o ero rpaaycHoi 1411
56 14 Mepe U IpaJyCHYIO MEpy YIJIa I10 €ro paAuaHHOU 143, irs 14.7
Mepe. BBIUHCIIATE UIMHBI YT OKPYKHOCTEN.
Tpuronomerpudeckne  (GYHKIHH  YHCIOBOTO | Popmynuposams ONpeNieeHnsl KOCUHYCa, CUHYCA, 1511
57 15 apryMeHTa TAHI€HCa U KOTAaHI'€HCa YIJIa MOBOPOTAa. BBIACHATH 15.2, 1§é§1 15.6
3HAK 3HAYCHUH TPUTOHOMETPUIECKUX QYHKIIUH
3HaKM 3HAYEHUH TPUTOHOMETPUYECKUX (YHKUMH. | YIIpOLIaTh TPUTOHOMETPUYECKHUE BBIPAKEHMUS, 16.11
YETHOCTH W HEYETHOCTh TPUTOHOMETPHYECKHX | MCHOIb3Ys CBOMCTBA YETHOCTU TPUTOHOMETPUUECKUX §16 1711
58- 16 yHKIMI GbyHKIUH. 16.3, 16.5, 16.7,
59 Dopmynuposams ONPENEICHNUS KOCUHYCA, CHHYCA, 61361212% 13,

TaHT€HCa U KOTaHTeHca yrila MoBOpoTa. BrIACHATH
3HaK 3HaYCHUH TPUTOHOMETPHUECKUX (DYHKIIMH.
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[lepuonnueckue pyHKINU

Dopmynuposams ONPENEIEHNS IEPUOINIECKON

18.11

60- GbyHKIMH, €€ TIIaBHOTO MEepHoia. YTIPOIIaTh 17 21177 6
61 17 TPUTOHOMETPUYECKUE BBIPAKEHUS, UCIIOIB3YS 17.'9,’ 17.10
CBOMCTBa MEPHOINYHOCTH TPUTOHOMETPUUYECKUX
(GyHKIHH.
CaoiicTBa u rpaduku GyHKIHIA y = SN X OnuceiBaTh CBOMCTBA TPUTOHOMETPUIECCKUX (DYHKITUH. §18 21.11
62- 18 u Yy = COS X Crtpowuts rpaduku GyHKIHK Ha OCHOBE TpadhUKOB 18.2, 184, 22.11
o4 YeTHIPEX OCHOBHBIX TPUTOHOMETPUYECKHUX (PYHKIIUH. 1églg 12?4 23.11
CaoiictBa u rpaduku GyHKIMIA Y = tg X OnwuchIBaTh CBOMCTBA TPUTOHOMETPHYECKUX (DYHKIIHIA. §19 24.11
65- 19 |uy=ctgx Crpouts rpaduku GyHKIUN HA OCHOBE rpah)uKoB 19.2,.19.4, 25.11
o7 YETBIPEX OCHOBHBIX TPUTOHOMETPUUCCKUX (YHKIIUM. 1%991% 11%?2
68 Konrtponsnas padora Ne6 «Tpuronomerpuueckue | [IpoBepuTh yMEeHHE ydamuxcs IPUMEHITh U3y4ECHHYIO Her 13 28.11
byHKIII TEOPHIO K PEIICHUIO 3a]1a4 -
OCHOBHBIE COOTHOLICHUS] MEXTY [TpeoOpa3oBBIBaTH TPUTOHOMETPUYUECKHIE BBIPAKECHUS 29.11
TPUTOHOMETPUYCCKUMH (DYHKIUSMH OJTHOTO U Ha OCHOBE COOTHOUICHUI MEKIY 30.11
69 TOT'O JK€ apryMeHTa TPUTOHOMETPUYECKUMH (DYHKIUSIMH OJJTHOTO U TOTO §20
70 20 e aprymenTa. [1o 3HaueHusIM 0THOM 20.2, 20.4,
TPUTOHOMETPUYECKOH (DYHKIIMH HaXOJUTh 3HAYCHUS 20.8,20.10
OCTaJIbHBIX TPUTOHOMETPHUYCCKHUX (DYHKIIUI TOTO ke
apryMeHTa.
DOopMyITBI CITOKEHUS [IpeoOpa3oBBIBaTh TPUTOHOMETPHUYECKHE BBIPAKECHUS ’ 2§2211 . ;ig
771. ’1 Ha OCHOBE (POPMYII CIIOKEHUSI. 516,918 £ 1o
21.10,21.12, 6.12
21.14,21.16
®dopmyIbl MpUBEACHUS Ommpasics Ha GOPMYJIBI CII0KEHUS, JOKA3bIBATh ’s 32222 . ;13
7753 9 (hopMyIIbl IPUBENCHUS 22.6,’ 22.8’, 012
22.10,22.15
22.16, 22.17
DopMyITbl TBOWHOTO 1 TIOJIOBUHHOTO YTJIOB Omnwupasice Ha GOPMYITBI CIIOKEHHS, (POPMYITBI §23 12.12
JBOMHBIX YTJIOB, IPEOOPa30BBIBATH 5;’5223;‘; iiig
79- 23 TPUTOHOMETPHUUECKHE BbIpaXKEHHsI HA OCHOBE (hOpMYII 2310, 1512
82 JBOMHBIX M IOJOBUHHBIX YTJIOB. 23.12.23.18
23.14,
23.16,23.20
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CyMMa U pa3HOCTb CUHYCOB (KOCHHYCOB)

Omnwupasice Ha GOPMYIIBI CIOKEHHUS, TOKA3bIBATD

§24

16.10

83 (hopMyITEI CYMMBI ¥ pa3HOCTH CHHYCOB (KOCHHYCOB). 24.2 244, ;gg
86 24 [IpeoOpa3oBbIBaTh TPUTOHOMETPHUECKUE BBIPAKECHUS 24.6,24.8, '
Ha ocHOBE (POPMYJI CYMMBI U PA3HOCTH CHHYCOB 24.10,24.12,
(KOCUHYCOB). 24.13,24.14
®dopmyiia mpeoOpa3oBaHuUs MPOU3BEICHHS Omnwupasice Ha GOPMYIIBI CIOKEHHUS, TOKA3bIBATD §25 21.12
TPUTOHOMETPUYECKUX QYHKIHH B CyMMY (bopmMyisl peoOpa3oBaHKsT TPOU3BEICHUS 252, 254, gég
87- TPUTOHOMETPHUECKUX (PYHKIIHIA B CyMMY. 25.6, 25.8, '
90 2 [Ipeobpa3oBbIBaTh TPUTOHOMETPUUYECKHUE BHIPAKCHUS 25.10, 25.12,
Ha OCHOBE (hOpPMYJI MpeoOpa3oBaHMs MIPOU3BEICHUS 25.13,25.14
TPUTOHOMETPUYECKUX (DYHKIHI B CYMMY
o1 Konrponbnas padora No7«Tpuronomerpudeckue | [IpoBepuTh yMEeHHE yHauxcsi IPUMEHSTh U3y4YSCHHYIO Her 13 26.12
GYHKIHN TEOPHUIO K PEIICHHIO 33134 B
VYron Mex Iy NpsSMbIMU B TIPOCTPAHCTBE JloKa3pIBaTh JIEMMY O TIEPICHIUKYIIPHOCTH ABYX 2712
92- 9 NapauIeIbHBIX MPSIMBIX K TPEThel MPSMON; 1aBaTh 1 1g'1919 28.12
93 OIpEeICTICHUE MPSIMOA, IEPIICHIUKYISIPHON K 122124
TIOCKOCTH.
[leprieHIUKYIAPHOCTD MPSIMOI U TUIOCKOCTH Jloka3pIBaTh MPHU3HAK MEPIECHANKYISIPHOCTH MPSIMOHN H 29.12
94 10 IUIOCKOCTH, C(HOPMHUPOBATH HABBIK IPUMEHEHHS .10
MpHU3HAKA MEPIECHANKYISIPHOCTH MPSIMOM U TUIOCKOCTH 127,129
K pelICHUIO 3a/1a4.
[eprieHAUKYIISAp U HAKITOHHAS [ToHsATHE pacCTOSHHS OT TOYKH /IO TNIOCKOCTH, 11.01
NEePIEeHIUKYIISAPA K TNIOCKOCTH M3 TOYKH, HAKJIIOHHOH, mll 12.01
%56 11 MIPOBEACHHON U3 TOYKH K TUIOCKOCTH, OCHOBaHUS 140,0141
HAKJIOHHOM, IPOEKIIUK HAKJIOHHOM. 143,145.
97- 1o | Teopema o TpEx mepreHmKyspax Teopema o Tex neprieHIUKYIIpax. CBI3b MEKIY n.12 13.01
99 HAKJIOHHOH, €€ IPOEKIMeld M TepIEeHTUKYISIPOM. 152,154, 16.01
1(_)0 i’ VYron Mex Iy IpsIMOI U TNIOCKOCTBIO Hay4uTh HaX0IUTh yroy MEXAY MPsIMOi 1 w3 1281
101 TUIOCKOCTBIO, MEXK]TY TNIOCKOCTSIMH. 157,159
102 KontponbsHas padota Ne 8 «llepnenaukynsprocts | [IpoBepuTh yMeHHE y4alIuXcsi HPUMEHSTh H3yYCHHYIO Her 13. 19.01

B IIPOCTPAHCTBEN

TCOPHUIO K PEIICHUIO 3a/1a4
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JIByrpaHHBIN yroiy. Yroi Mexay AByMs

Onpenenenue AByrpaHHOrO yIua.

20.01

IIOCKOCTSMHU CBOMCTBO IByIPaHHOTO yIJIa, YaCTO MPUMEHSOLIeeCs 21.01
1?3 1 IpH PEIICHUH 3a/1aY. . 6?711468
104 ['eoMeTpUYECKYIO HHTEPIIPETALMIO YIiia MKy 172174
IPSIMOY ¥ TUIOCKOCTBIO, IBYTPAHHOTO U
JIMHEHHOTO yTJIa.
105 [eprieHAUKYIAPHBIE TTIOCKOCTH OrmpezeneHue nepneHANKYISIPHBIX IIOCKOCTEH. .15 21.01
- 15 [Tpu3Hak neprneH UKy IIPHOCTH TIOCKOCTEH. 177,176, 24.01
106 183,184
[Tnomaap OpTOrOHANBHOM MPOSKIUU dopMynupoBaTh U JOKA3bIBAaTh CBOMCTBA: O TUIOIIAIH 25.01
MHOTOYTOJIbHHKA OPTOrOHAJBHOM MPOCKIUH BBITYKIIOTO 26.01
1?7 16 MHOT'OYTOJIbHHKA. 1911"112 6
108 Pemars 3a1a4un Ha 10Ka3aTeIbCTBO, a TaKKe 107,199
BBIYHCIISATH: TUIONIA/[b OPTOrOHAJIBHOM MPOCKIIUH
BBIIYKJIOTO MHOT'OYTOJIbHHKA.
109 Kontponsnas padora Ne 9 «[lepnenauxymnsipHocts | [IpoBepuTh yMEHHE yUaXCsl IPUMEHSTh U3yUYSCHHYIO Her 13, 27.01
B IIPOCT-BE» TEOPHIO K PEIICHUIO 33/1a4
VYpaBHeHue COS X = Db dopmynHupoOBaTh OIpeICIICHUS apKKOCHHYCA. 27.01
110 Haxomuth 3Ha4eHUs] OOpaTHBIX TPUTOHOMETPUYCCKUX 26.2§2§6.4 2(1)81
_ 26 GyHKIMHA B OTACIABHBIX  TaOJMYHBIX  TOYKaX. 26.6’,26.8,,
112 Hcnonb3ys IOHSATHUSA apKKOCHHYCa peuiatb 26.10, 26.13.
MPOCTEHIIIEe TPUTOHOMETPUYECKIE YPaBHEHHS.
VYpaBHenue sin X = b ®opmynupoBarh onpeneneHus apkcuHyca. Haxoauts 1.02
13 3HaYEHHs 0OPATHBIX TPUTOHOMETPUYECKUX (DYHKIHH B §17 583
_ 27 OTJIENbHBIX TAOJIMYHBIX TOUYKax. VCmonb3ys MOHSATHS 227%2673322772.34,
115 apKCUHYyCa pemaroT mpoctedimme | 5050,
TPUTOHOMETPUYECKUE YPABHEHHUSI.
VYpaBHeHus tg X = b dopmyHpoBaTh OIpeIeIeHuUs apKTaHTeHCa, 3.02
uctgx=>0 apkkoTaHreHca. HaxonuTe 3HadeHHs] OOpaTHBIX 6.02
116 TPUTOHOMETPUUECKUX  (PYHKUMH B OTAEIBHBIX §28
. 28 TaONMMYHBIX TOUKaX. MCrosb3ys MOHATHS apKTaHTeHCa, 28.2,28.4,
17 apKKOTaHIeHCa perarb MpOCTeMNIINe 286,288,

TPUTOHOMCTPUYICCKUEC YPAaBHCHUA.

40




DyHKIMK Y = arccos X, y = arcsin x, y = arctg x dopmynHupoBaTh CBOMCTBa 00paTHBIX 7.02
u Yy = arcctg x Tpuronomerpuueckux ¢QyHkuuii. CTpouTh Trpaduku ‘ ggg
118 (GyHKIMH Ha OCHOBE TPAPHUKOB YETHIPEX OCHOBHBIX 29 32299 4 '
1é0 29 0OpaTHBIX TPUTOHOMETPHYCCKHUX (HYHKIUH. YTIpomaTh 29.6:29.8:
BBIpAKEHUS, coJieprKaliue oOparuble | 29.10,29.12
TPUTOHOMETpUYECKUE (DYHKIIUH.
TpuroHoMeTpudeckue ypaBHEHuUs, CBOsIIUECS K | Pemarh TPUTOHOMETPHUYCCKHE ypaBHECHHS, §30 10.02
13.02
anredpanvyeckum
121 p CBOZSIIMECS K ajircOpanvyeckuM ypaBHEHHUSIM, B 31.2.30.4, 14.02
- 30 YaCTHOCTH, penraTh OZHOPOJHEIE 30.6,30.8,
124 T > > 30.10,30.12,
PUTOHOMETPHYECKHE YPaBHCHHUS IEPBOM M BTOPOif
30.14, 30.16
CTEICHHU.
PernieHne TPUrOHOMETPUYCCKUX YPABHCHHIMA Pemath TPUTOHOMETPHUYCCKUE ypPaBHEHHS, MPUMCHSS §31 15.02
125 31.2,31.4 16.02
METOJIOM Pa3JI0KEHHsI Ha MHOXHTEIIN 9oL
) a1 JAOM D METO/] Pa3JI0KEHHsI Ha MHOXKUTEJIH. 316,318, 17.02
128 31.9, 31.10,
C1p.228 (1,2)
129 O paBHOCHJIBHBIX TIEPEXO0/IaX MPH PEIICHAH Pemath TPUTOHOMETPHUYECKHE YpPABHEHHUS C Y4ETOM §32 20.02
- 32 | TPUTOHOMETPHUYECKUX YPaBHCHUI NpaBHJI PABHOCHIIBHOTO ITEPEX0/Ia. B terpaau g;gg
182 27.02
Pemenne npocTelmmx TpUroHOMETPUIECKUX Hcrione3ys NOHATHS apKKOCHHYCA, apKCUHYCAa, §32 28.02
133 g | HEpaBencTs apKTaHTEHCa, ApKKOTAHTCHCA, PEIIaTh MPOCTEHIINE ?;22%3;22‘; ;82
136 TPUTOHOMETPUYECKHE HEPABEHCTBA. 32.9 32.10 303
Crp. 237 (3)
KonTponbsHas padora Ne 10 [TpoBepuTh YMEHUE yJAIIUXCS IPUMEHSTh H3YUYCHHYIO 3.03
137 «Tpuronomerpuyeckrue ypaBHEHUS U TEOPHIO K PEIICHUIO 3a1a4 Her n.3.

HEPABEHCTBAY.
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ITpu3ma OrnuceIBaTh MOHSTHS: TEOMETPUUECKOE TEIO, 6.03
COCE/IHME TPAaHU MHOTOTPaHHHKA, TUTOCKHH yroJ ;82
MHOTOTPaHHKKA, JIBYTPAaHHBII yroJl MHOTOTPaHHHKA, 10,03
TUTOIIA/Ib IOBEPXHOCTH MHOTOTPAaHHHKA, 127,30
JIMaroHajJbHOE CCUCHUE TTPH3MBI. 219,220,
138 dopmynupoBaTh ONpPEACICHHS: MHOTOTPaHHHKA, 222,223,
- 27,30 BBIITYKJIOT'O MHOTOI'PaHHMKA, IIPU3MBI, IPIMOU 226,227,
143 HPU3MBIL, TPABUIILHOI PU3MBI, BBICOTBI IPH3MBbI, 229,230,
®dopmynupoBaTh U JOKAa3bIBATH TEOPEMBI: O TUIOMIAIN 223;12233%
OOKOBOY TTOBEPXHOCTH MPSIMOH TPU3MBI. '
Pemrate 3a1aun Ha 10KA3aTENBCTBO, a TAKKE
BBIUUCIISATE: 3JIEMEHTHI IPU3MBI, IIOIIATH ITOJIHOW U
OOKOBOI OBEPXHOCTH NMPU3MBI.
[Tapamnenenunes OnwuchIBaTh MOHATHUS: MPOTUBOJICIKAIIINE TPAHU 13.03
napaienenunena. DOopMynupoBaTh  ONPEACICHHS: iggg
MHOTOTPaHHUKA, BBIITYKJIOTO MHOTOI'paHHHKA, 1.30 16.03
napajuienenunena, ¢GopMyaupoBaTh U JI0Ka3bIBaTh 289,290, 17.03
144 20 TEOPEMbI: O JIMArOHANSAX MapajulejenuIena, o ;g;ggg
149 KBaJ[pare JTMaroHaJIH IPSIMOYTOJIBHOTO 294,295,
napanjienenuiena. 305,307.

Pemate 3amaum  Ha JA0Ka3aTCJIbCTBO, a TaKXC
BBIUUCIIATE: JJICMCHTHI IapaJUICJICTIMIICAa, IJIOHIaan
ITOJTHON 1 OOKOBOM MMOBCPXHOCTHU IMApAJJICIICTIMIICAA.
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IMupamuga OnuceiBaTh  NOHATHS:  JUATOHAJIBHOE  CEUYECHUE 20.03
NApaMU/Ibl, yCCUEHHAS TUPAMUIA. g;gg
PopMyIMpoBaTh OIIPEIEIICHUS: IIApaMU/IBL, 23.03
IIPaBUJILHOM NHPAMU/BI, BBICOTHI ITUPAMU/bI, BBICOTHI 3.04
yCeYEHHOW  mHpamubl, anodeMbl  MPaBUIBHOW | m.32,33 4.04
150 nrupaMuabl. 240,241
- 32,23 @opMynIHMpoOBaTh U JOKA3bIBaTh TEOPEMBL: O ILIOLIAIH 32;532
155 OOKOBOH TMOBEPXHOCTH IMPABWIBHON MHUPaMUIBI, O 148:249,
wiomaan  OOKOBOM  NMOBEPXHOCTH  NPaBMIIbHOM | 250,251
YCEUEHHOU MUPAMHU/IBI.
Pemate 3amaum  Ha  JOKAa3aTelbCTBO, a TaKKe
BBIYMCIIATB: AJIEMEHTBI IMHUPAMHUJIbI, IUIOLIAJAHA TTOJTHOU
1 OOKOBOM MOBEPXHOCTH U TUPAMUJIBI.
VYceuenHas nupamuaa OnuceIBaTh NOHATHS: YCEUEHHAS TUPAMHUJIA. 5.04
@opMyIUpOBaTh ONPENEICHUS: BBICOTHI YCEUEHHON 2 ?82
NMPaMHUIBL. 2%"259 10.04
156 ®opMyIupoBaTh U JOKa3bIBaThb TEOPEMBI: O ILIOIIALU 261,262
- 34 OOKOBOM  TNOBEPXHOCTH MPABUIBHOM  YCEUEHHOM 264,265,
160 NUpaMUJIbIL. gggg%
Pemate 3amaym  Ha  JOKa3aTelbCTBO, a TaKkKe T
BBIYUCIIATH: DJIEMEHTBI IMMPAMHUJIBI, IUIOLIAAHA ITOJTHOU
1 OOKOBOM MOBEPXHOCTH NMUPAMU/IBI.
161 Konrtponsnas padora Ne 11 «MHOrorpaHHUKI» [IpoBepuTh yMEHHE ydaIUXCs IPUMEHATh U3YYCHHYIO Her 13, 11.04
TEOPHIO K PEIICHUIO 33/1a4
[IpencraBienue o npeaene GyHKIUMU B TOUKE U O | YCTaHABJIMBATH CYIIECTBOBaHHUE Ipezena (yHKIUU B 12.04
HENPEPbIBHOCTH (PYHKIMM B TOUKE TOYKE M HaxOJAT €ro Ha OCHOBE rpapuka (QpyHKUIHU.
162 23 Haxomute mnpupamieHne aprymeHTa W IpUpAllCHHE 332?’33&4,
(YHKIIUH B TOUKE. 338.

Paznuuare rpaduku HENpPEphIBHBIX M Pa3pbIBHBIX
GbyHKIMIA.
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3agayn 0 MTHOBEHHOW CKOPOCTH M KacaTeIbHOU K | Brrunciars CPEIHION0 CKOpPOCTh JIBIKCHUSA 13.04
rpaduxy pyHKINN MaTrepuaibHOM TOUKM 1O 3aKOHY €€ JBHXKEHHS.
163 | 34 Haxomuth  MTHOBEHHYIO  CKOPOCTb  JIBHIKCHHS 2 2§3§'4 A
MaTepUaabHOU TOYKH. VICTIONb30BaTh MEXaHHMUECKUN U 346
T€OMETPUYECKUM CMBICI IIPOM3BOJHOM B 3a1adax
MEXaHHUKH ¥ TEOMETPHUH.
164 [ToHsTHE TPOU3BOTHOI dopmynupoBathb oIpe/ieTICHUE MIPOM3BOIHOM §35 14.04
-] 35 35.3,35.5,
165 (YHKIIUH B TOYKE. 35.6.35.7
166 [IpaBusa BEIYMCICHUS TIPOU3BOTHOM dopmynupoBaTh NpaBuiia BEIYUCICHUS IPOU3BOTHBIX. §36 17.04
o 36.2, 36.4, 18.04
16-58 36 HaxoauTe npou3BoaHbIe (YHKITHIA. 36.6,36.8. 19.04
36.10, 36.13
169 YpaBHEeHHE KacaTeIbHOM Haxomuth  ypaBHEHHE  KacaTedbHBIX  rpaduka §37 20.04
- 37 ¢ynkiun. Mcnonp3oBaTh T€OMETPUYECKUH  CMBICI g;g g’;g 21.04
171 IPOM3BOHOM B 33/1a4aX FeOMETPHH. 37.11,37.13

KonrponsHas padora Ne 12 «IIpousBonHas u ee [TpoBepuTh yMEHHE yJHaUTUXCS IPUMEHSTH U3yYEHHYIO 24.04
172 PUMCHEHHE» TEOPUIO K PEIICHHIO 33134 Her n.3.

[Ipu3Haku Bo3pacTaHust U yObIBaHUS (QYHKINU @dopMyIHUPYIOT MPHU3HAKKA MOCTOSHCTBA, BO3PACTAHUS §38 25.04
1T3 38 u  yObBaHus (QyHKmEH. HaxomsaT mpoOMExKyTKH 38.2, 38.4, g?gj
175 BO3pacTaHWsi © yObIBaHWMA (DYHKIMH, 3aJaHHOU 38.7,38.9,

(bopmynon 38.11, 38.13

Touku skcTpeMyma GyHKIHH DopMyITUPYIOT ONpeeIeHHsT TOYKH MaKCHMyMma H §39 28.04
176 TOYKM MHHHUMYyMa, KPUTHYECKOH TOYKH, TEOPEMBI, 339932’3399'171’ ggg
o 39 CBSA3BIBAOIME TOYKH SKCTPEMyMa C NPOU3BOIHON. | 3913 3915, '

Haxoadart Touku skcTpeMyMa (yHKIHH. 39.17,39.19

HawnGonbiee n HanMeHbIIee 3HAUCHUS kuuy | Haxonst ¢ momomipio Mpou3BOJHON HauOombliee U §40 4.05

180 yH p
- 40 HauMeHbIIIee 3HaYeHUs! PYHKIIMU Ha IPOMEXKYTKE. jgg jgg 5.05
182 40.10, 40.12

Bropas mnpousBognas. Ilonstue Bboimykinoctu | DopMynupyroT ompenelieHHe BTOPOW MPOU3BOIHON $40 10.05
1?3 40 byHKIIN GyHKMM B TOYKe,  MpaBWiIa  BBIYUCICHUS |  40.14,40.16, 11.05
184 npou3BOAHBIX. Haxomsar Bropsle mpomsBoable | 40.18,40.20

(YHKIMH, TOUKH BBITYKIOCTH U BOTHYTOCTH.

Crp. 307 (1,2)
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[Toctpoeuue rpadukoB GyHKITHIA Hccnenyror  cBoiicTBa  (PYHKIIMH €  [TOMOIIBIO §41 12.05
MIPOU3BOIHON U CTPOST TpaduK HYHKIUH. 41.1(4.5) iggg
41.2(1,2),
185 41.4(1,2)
- 41
188 41.2(3,4),
41.4(3,4)
41.2(5,6),
41.4(5,6)
189 AJIMAHHUCTPATHBHBINA KOHTPOJIb [10 KTOraM TO/Ia. 17.05
[ToBTOpeHue 18.05
19.05
22.05
23.05
190 24.05
25.05
204 26.05
29.05
30.05
31.05

45




[Tpunoxenue 2
KpuTtepun u HOpMBbI OLIEHKH 3HAHUI, YMEHU U HABBIKOB, 00yYaKOIIUXCS 10 MATEeMAaTHKeE

1. Quenka nucomenHblX KOHMPOILHBIX PAOOHL, 00VUAIOUWIUXCA MO MAMEMAMUKE.
OTBeET OLICHUBACTCSI OTMETKOM «5%», SCIIH:
— paboTa BHINIOJIHEHA MTOJTHOCTHIO;
— B JIOTMYECKHUX PACCYKJECHUSIX U 000CHOBAHUHU PEIICHHS HET MPOOEIIOB U OIMHOOK;
— B PCIICHUHM HET MAaTEeMAaTHYECKUX OMMOOK (BO3MOXHA OJHA HETOYHOCTb, OMKMCKA, KOTOpas HE
SIBJISICTCS CJICJICTBHEM HE3HAHUS WJIM HEITOHUMaHUs Y4eOHOTo MaTepuaa).
OtMmetKa «4» CTaBUTCS B CIEAYIOLIUX CIIydasix:
— paboTa BBINOJHEHA IOJHOCTHIO, HO OOOCHOBAHMS IIAroB PEIICHUS HEAOCTATOYHBI (ECiu
yMeHHe 000CHOBBIBATh PACCYKIEHUS HE SBIISIOCH CIEIUATIBHBIM 00BEKTOM IIPOBEPKH ),
— JONYIIEHBI OJHA OMMOKa WM eCTh JBa — TPU HEMOYETA B BBIKJIAIKAX, PUCYHKAX, YEPTEKAX
i rpadukax (e€ciy 3TH BUJBI pabOT HE SBIISUIUCH CIICUATBHBIM O0BEKTOM IMPOBEPKH).
OTtMmeTKa «3» CTaBUTCS, €CIIU:
— jomyueHo 0oJiee 0IHOM OIMOKH Wi 0oJiee IByX — TPEX HEJAOUYETOB B BBIKJIAJKAX, UEPTEkKAX
Wi rpadukax, HO OOydarommiicss o0namaeT 00s3aTeNbHBIMA YMEHHUSMHU II0 MPOBEPSEMOM
TEME.
OTMeTKa «2)» CTaBUTCSI, ECIIHU:
— JIONyIIEHbl CYLIECTBEHHBbIC OLIMOKHM, IIOKa3aBIIKME, YTO OOydaroluiics He o0naxaer
00s13aTeTbHBIMU YMEHHUSIMH 110 IaHHOM TeMe B TIOJTHOM Mepe.
OtMeTKa «1» cTaBUTCS, €CIU:
— pabota mokazaia MoJHOE OTCYTCTBHUE Y O0yUaIOUIerocsi 00s13aTeNbHBIX 3HAHUNH U YMEHUHN 110
MIPOBEPSIEMON TEME WM 3HAYUTEIIbHAS YaCTh PaOOTHI BHIMOJHEHA HE CAMOCTOATEIBHO.
Yuutens MOKET HOBBICUTH OTMETKY 32 OPUTHHAJILHBIA OTBET Ha BOIIPOC HIIM OPUTHHAIIBHOE PEIICHHE 3a/1a4H,
KOTOPBIC CBHJICTEIIBCTBYIOT O BBICOKOM MAaTEMAaTHYCCKOM Pa3BUTHH OOYYArOIIETOCs; 3a pelIeHHe Ooliee
CIIOKHOMW 3aJjaud WJIM OTBET Ha 0OoJiee CIIOKHBIN BOIMPOC, MPEIOKEHHBIE 00yJaroeMycsl JOMOIHUTEIBHO
MOCJIE BBITTOJTHEHUSI UM KaKUX-JTH0O JIPYruX 3aJaHui.

2. Ouenka yCmuulx omeemos, 00y4aouiuxca no MamemamuKe
OTBeT OLIEHNBAETCS OTMETKOM «5», €CIIN yUEHUK:
— TIOJTHO pacKpbUl COAepXaHHe Marepuajla B 00beMe, MPEeJyCMOTPEHHOM MpOrpaMMmon u
y4eOHUKOM;
— M3JOXKWI  MaTepual TIpPaMOTHBIM  A3BIKOM, TOYHO HCHOJB3YysSd  MaTeMaTHUYECKYHO
TEPMHUHOJIOTHIO U CUMBOJIMKY, B OIIPEJEIIEHHOM JIOTHYECKON MTOCIIE0BATEIbHOCTH;
— TPaBUJIBHO BBIIOJHUI PUCYHKH, YEPTEXKHU, TpadUKH, COMYTCTBYIOIINE OTBETY;
— TI0Ka3aJl yMEHHUE WJUIIOCTPUPOBATh TEOPUIO KOHKPETHBIMHM INpPUMEpPAMH, MPUMEHSTH €€ B
HOBOMW CUTYyallUU IPU BBIIOJHEHUH NMPAKTUYECKOTO 3a/1aHNUS;
— TPOAEMOHCTPUPOBAJl  3HAaHUE TEOPUM PAHEE M3YUYEHHBIX CONYTCTBYIOIIMX  TEM,
c(OPMHPOBAHHOCTh M YCTOMYMBOCTH MCIIOJIb3YEMbIX IIPU OTBETE YMEHUI U HABBIKOB;
— OTBEYaJl CaMOCTOATENIbHO, O€3 HaBOAAIINX BOIIPOCOB YUUTEIIS;
— BO3MOXHBI OfJHA — JBE HETOYHOCTH IIPU OCBEIIEHHWU BTOPOCTENEHHBIX BOIIPOCOB WIH B
BBIKJIa/IKaX, KOTOPBIE YUEHHUK JIETKO UCIIPABUII IIOCIIE 3aMEUaHUS YUUTEIS.
OTBeT olLleHUBaeTCsl OTMETKOMN «4», eciu yIAOBIETBOPSET B OCHOBHOM TPeOOBaHUSAM Ha OLEHKY «5», HO MPHU
9TOM MMEET OJJUH U3 HEIOCTATKOB:
— B U3JIOKEHUU [IOMYIIEHbl HeOoibliMe MpoOenbl, HE HCKa3MBIIEE MaTeMaTH4eCKoe
CoJIepKaHNE OTBETa;
— JONyILIEHbl OJMH — [JBa HEIOYETa IPU OCBEIIEHUU OCHOBHOIO COJEp)KaHUs OTBETA,
VCIIPABJICHHBIE MTOCIIE 3aMEYaHNs YUUTEIS;
— JlomyIleHbl onMOKa uiu 0ojiee ABYX HEIOYETOB IPU OCBEIIEHUH BTOPOCTEIIEHHBIX BOIIPOCOB
WIN B BBIKJIAJIKaX, JIETKO MCIIPABJICHHBIE I10CIIE 3aMEYaHUsl yUUTEIs.
OtmeTKa «3» CTaBUTCS B CIEAYIOLIUX CIydasx:
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HEMOJIHO PAacKpBITO COJEpKaHWe Marepuana (CoAepiKaHue M3JI0KEHO (PparMeHTapHO, He
BCETJIa MOCIeI0BaTENbHO), HO MOKa3aHo o0Iiee IOHUMaHKUE BOIIPOCca U MPOAEMOHCTPUPOBAHBI
YMEHUs, JOCTaTOYHble JJs YCBOGHMs NPOrPaMMHOrO  Marepuana  (OmpeaeseHbl
«TpeboBaHUAMU K MaTEMaTUYECKON MOATOTOBKE OOYYAIOUIMXCS» B HACTOSILIEH Mporpamme
110 MaTeMaTHKe);

UMENNUCh 3aTpyJHEHUS WIM [JOINYIIEHbl OLIMOKHM B OIPEAEICHUM MaTeMaTU4eCKOU
TEPMUHOJIOTUH, YEPTEKAX, BBIKIAAKAX, HCIPABICHHBIC II0CIE€ HECKOJBKUX HAaBOISAIIUX
BOIIPOCOB Y4HTEJIS;

YYCHHK HE CIPaBUIICA C IPUMEHEHHEM TEOPUM B HOBOM CUTyallud IIpU BBIIOJHEHUU
IPAKTUYECKOIO 3aJaHMsi, HO BBIIOJHUI 3aJaHus 00A3aTEIbHOTO YPOBHS CIIOXKHOCTH IIO

JTaHHOH TeMe;

— HOpu OO0CTATOYHOM 3HAHHUHU  TCOPCTUUCCKOIO MaTcpHaia BbIABJICHA HCAOCTATOYHAA

c(OpMUPOBAHHOCTH OCHOBHBIX YMEHUH U HaBBIKOB.

OTMeTKa «2)» CTaBUTCS B ClIeaAyromux Ciaydasix:

HE PACKPHITO OCHOBHOE COJIEpKaHNE yIeOHOr0 MaTepHaa;
o0OHapy>KeHO He3HAHHE YYCHUKOM OO0JIbIIeH MM HanboJsiee BaXKHOM yacT y4eOHOro MaTepuana;

JOIMYIICHBI OIINOKH B OIpCaACIICHUU HOHﬂTHﬁ, Ipu HMCIOJIb30BaAHUU MaTeMaTHYECKOHN
TCPMHHOJIOTUH, B PUCYHKAX, YCPTCIKAX HUIIN Fpa(i)I/IKaX, B BBIKJIaZIKaX, KOTOPLIC HC HMCIIPABJICHBI

IMMOCJIC HECKOJIBKUX HABOAAIINX BOIIPOCOB YUUTCIIA.

OtMmeTKa «1» cTaBUTCS, €CIU:

YUYCHUK 06H8.py}KI/IJ'I IMMOJIHOC HC3HAHUC W HCIIOHUMAaHHUC U3ydacMOI'0 yqe6H0ro MaTcpHraia Uin

HC CMOI" OTBETHUTh HU HA OJIMH U3 ITOCTABJICHHBIX BOIIPOCOB IO U3YUCHHOMY MaTCpHrally.

O061mas knaccudukanus ommodoK.

[lpu oueHke 3HaHUI, YMEHHH U HaBBIKOB, OOydYaloIUXcs CleQyeT Y4YUThIBaTb Bce OIIMOKM (IpyOble U

HerpyOble) U HETOUETHI.
3.1. I'py0bIMH CHHUTAKOTCH OLINOKU:

HE3HAHUEC OIMPCACICHHUA OCHOBHBIX HOH?ITI/II\/’I, 3aKOHOB, ITpaBHJI, OCHOBHBIX MMO0KEHUH TCOpHHU,

He3HaHue GopMyJl, OOIICTPUHATHIX CHMBOJIOB 0003HAYCHUH BEIMYNH, SAMHHI] UX U3MEPCHHSI,
HE3HaHWE HAMMEHOBAaHUHN €IMHUIl U3MEPEHHUS;

HEYMEHHUE BBIICJUTh B OTBETE IJ1aBHOE;

HEYMEHHEe MPUMEHSTh 3HAHUS, AITOPUTMBI JUIS PEIICHUs 33/1aY;

HEYMEHHUE JeNaTh BBIBOJbI U 000OIICHHUS;

HEYMEHHE YUTATh U CTPOUTH rPadUKH;

HEYMEHHUE TI0JIb30BATHCS TIEPBOMCTOUYHUKAMH, YYCOHHUKOM U CIIPABOYHHKAMU;
MoTepsi KOPHS WM COXPAHCHHE TOCTOPOHHETO KOPHS;

oTOpackIBaHue 0€3 00BSICHEHUI OJTHOTO U3 HUX;

paBHO3HAYHBIC UM OIIIHOKH;

BBIYHCITUTEILHBIC OIIMOKH, €CIIM OHH HE SBJISIOTCS OIMHCKOM;

JIOTUYECKHE OITHOKH.

3.2. K HerpyObIM ommm0KaMm ciielyeT OTHECTHU:

— HETOYHOCTh (DOPMYIHMPOBOK, OIpPENEICHUN, MOHITHH, TeOopui, BbI3BaHHAs HEMOJHOTOM oOXBaTa
OCHOBHBIX NPHU3HAKOB OINPEIEISIEMOr0 IMOHATHS WM 3aMEHOM OJHOrO - JIBYX M3 3THX NPHU3HAKOB

BTOPOCTETIEHHBIMU;
— HETOYHOCTh rpaduka;

- HepaHI/IOHaJ'H)HI:Jﬁ MCTOJ PCIICHHA 3aJadyud HWJIKW HEAOCTATOYHO HpO}IyMaHHBIﬁ

(HapymeHHe JIOTUKH, ITOAMEHA OTACIIBHBIX OCHOBHBIX BOIIPOCOB BTOpOCTeHeHHBIMI/I);
— HepaluoHallbHbIE METOJIbI paOOThI CO CIPABOYHOM U PYTOH JIUTEPATypOit;
— HEyMEHHE pelIaTh 3a/a4H, BBIIOJHATh 33a/JaHUsS B OOIIEM BH/IE.
— 3.3. Hegoueramu sIBIISIIOTCS:
— HepalHuoHaJbHbIE MPHUEMbI BRIYUCICHUH 1 TPeoOpa3oBaHui;
— HeOpe)XHOE BBITIOJIHCHHE 3aMUCeH, YepTekKeH, CXeM, rpaduKoB
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