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HosicuuTeIbHAA 3aLIMCKA.

PaGouas mporpamma coctaBieHa Ha OCHOBaHUU:

e OenepallbHOrO0 KOMIIOHEHTA FOCYIaPCTBEHHOTO CTaHaapTa cpeaHero oomero oopasoanus (ITpuka3 Munob6pazoBanus Poccun ot 05.03.2004 N
1089 (pen. or 31.01.2012) "O6 yrBepx)aeHuun heaepaibHOr0 KOMIOHEHTA rOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB HAYAIBHOTO OOIIIETO,
OCHOBHOT'O OOIIIETO U CpeiHero (ITOJTHOT0) 00111ero oopazoBaHus"

e [IpumepHOi mporpamMmbl CpeHero o01Iero 00pa3oBaHus O MaTeMaTHKE;

¢ OcHOBHOIi 00pa30BaTeNIbLHON MpOrpamMMbl cpeHero odmiero oopazoBanus MOY «Cpennsist oo6meodpazoBarenbHas mkosna Nel r.bamabanoBoy.

e [Ipuka3za MunuctepcTBa oopazoanus u Hayku Poccuiickoit @eaeparuu ot 05.03.2004 Ne1089 «O6 yrBepxkaennn denepaibHOTO KOMIIOHEHTA
rOCyIapCTBEHHOT'0 00pa30BaTEIbHOTO CTAHapTa HAYaTFHOTO O0IIEro, OCHOBHOTO OOIIEro U CpeaHero (IMOTHOT0) 00IIero 00pa3oBaHus»;

e [Ipukaza MunucrepcTBa odpazoBanus u Hayku Poccuiickoir @enepanuu ot 07.07.2005 Ne03-126 «O mpuMEpHBIX MporpaMMax 1o y4eOHbIM
npeaMeram ¢eepantbHOro 6a3ucHOro yueOHoro miaHa;

e [Ipukaza Munobpuayku Poccun Nel400 ot 26.12.2013 «O6 yrBepxkaenuu Ilopsiaka mpoBeneHUs] TOCYyIapCTBEHHON UTOTOBOM aTTECTALUU T10
00pa3oBaTeNbHBIM IIPOTPAMMaM CPETHET0 OOIIEro 00pa30BaHU»;

Pabouas mporpamma coctaBieHa Uit pabOTHI TTO YIeOHUKAM:

1. Anre6pa u Havana ananu3a: Yue0O. mus 10—11 ki o6meoOpasosar. yupexaceanii /A.H. Konmoropos, A.M. Abpamos, FO.11. lymauneH u ap.;
[Tox. pen. A.H. Konmmoroposa. — M.: [Ipocsemienue, 2014r.

2.J1.C. AranacsH, B.®.byty308, C.b.Kagomriies, «I'eomerpus.10-11 kmaccei», M., «IIpocsemienuey, 2014r.

3.1I.A. Amumos, FO.M.Konsarun, M.B. TkaueBau np «Anrebpa u Hayajna MareMaTHueckoro ananusa, 10-11 xmacce»: yde. s obuieobpazoBar
opranu3zanuii: 6a3oBblil ypoBeHb -4-¢ u3a.-M.: Ilpocsenienue, 2017r.

JlanHas paGouasi mporpaMMa MoJIHOCTBIO OTpakaeT 0a30BbIi YpOBEHb MOJATOTOBKH IIKOJIBHUKOB MO pa3zzesaM mporpammbl. OHa KOHKPETH3UPYET

cojiepKaHue TeM 00pa3oBaTeNbHOIO CTaHapTa U AAaeT pacrpeereHne yu4eOHbIX 4acoB MO pa3jienaM Kypca.

O01mas xapakTepucTUKA Yy4eOHOr0 nmpeamera

HpI/I N3YUCHUH KypCa MAaTCMATUKU Ha 0a3oBOM YPOBHC MMPOAOJDKAKOTCA U IMMOJTYHarOT pa3BUTUC COACPIKATCIIBHBIC JIMHUU: «Anzeﬁpa», «(I)yukuuu»,
«Ypaenenuﬂ U Hepaeencmea)), «Feomempu}l», «Inemenmot Komﬁunamopuku, meopuu eepwzmnocmeﬁ, cmamucmuKkuy u JiocukKu», BBOIUTCS
nmunus «Hauana mamemamuuecxkozo ananusa». B paMKax yYKa3aHHBIX COACPIKATCIIbHBIX JIMHUI peHiaroTCA CIACAYOIHNE 3a/1avun:

cucreMarTrusalnuia CBe)IeHI/Iﬁ 0 Yuciax; U3y4€HUEC HOBBIX BHJO0B YHCIOBBIX BI)Ipa)KeHI/Iﬁ n (bOpMy.]'I; COBCPUICHCTBOBAHUC IMMPAKTUYCCKUX HABBIKOB U



BBIUHCIUTENbHON KYJIbTYphl, pacHIMpEHHE M COBEPUICHCTBOBAHHE allreOpanveckoro ammapara, c(pOpMHUpPOBAHHOTO B OCHOBHOM IIKOJIE, M €ro
MPUMEHEHUE K PEIICHUI0 MaTeMaTUYECKUX U HeMaTeMaTHUeCKUX 3aj1ay;

paciidpeHye U cucTeMaTu3anus oOUIMX CBeACHUN O (QYHKIUSAX, TOMOJHEHUE Kilacca U3y4aeMbIX (GYHKIUHN, UIUTFOCTPAUS IUPOTHl TPUMEHEHUS
GyHKIU 1715 ONMCaHUS U U3YYEHHSI pealIbHBIX 3aBUCUMOCTEI;

pa3BUTHE MPEACTaBICHUN O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX B OKPY’KAIOIIEM MHUPE, COBEPILICHCTBOBAHUE UHTEIVICKTYAIbHBIX U
pEYEBBIX YMEHUHN MyTeM O0OTaIEHUsSI MATEMAaTHUYECKOTO SI3bIKA, PA3BUTHS JIOTUYECKOTO MBIILJICHUS.

Mean
N3ydyenune maTemaTHKu Ha 0230BOM YPOBHE CpeJIHEro (MOJIHOro) o01iero 0opa3oBaHus HAIPaBIECHO HA JOCTH)KEHUE CIEIYIOIINX IIeNeH:

- (opmMupoBaHUE IPEICTABICHUN 0 MATEMaTUKE KaK YHUBEPCAIbHOM SI3bIKE HAYKH, CPEJICTBE MOJAECTUPOBAHNUS SABICHUIN U MPOILIECCOB, 00 HAEAX
¥ METOJIaX MaTeMaTHKH;

- pa3BUTHE JIOTHYECKOTO MBIIUICHHUS, TIPOCTPAHCTBEHHOTO BOOOPAKEHUS, alITOPUTMHUECKON KYJIBTYphl, KpUTHYHOCTH MBIIIJICHUS HA yYPOBHE,
HEoO0XoauMOM 15 Oynyiei npodeccuoHaIbHOM ASITEIBHOCTH, a TAKXKe MOCIEAYIONIEro 00y4eHHs B BBICIICH IIKOJIC;

- OBJIQZICHWE MAaTEMATUYECKMMH 3HAaHUSMH ¥ YMEHHUSMH, HEOOXOAMMBIMH B TIOBCEIHEBHOW JKM3HM, JUISI HW3YyYEHHS MIKOJBHBIX
€CTECTBEHHOHAYYHBIX TUCIUIUIMH Ha 0a30BOM YpOBHE, AJsl MOJYy4YeHHs 00pa3oBaHUs B 00JACTSIX, HE TPeOYIOIIUX YriayOJIeHHONW MaTeMaTH4eCKON
MOATOTOBKH;

- BOCIIUTAHHUE CPEACTBAMU MATEMAaTUKHU KYyJIbTYphl JUYHOCTH, TOHMMAaHUs 3HAYMMOCTH MAaTEMaTHKU JUIsl HAyYHO-TEXHUYECKOro Iporpecca,
OTHOILICHMST K MaTeMaTHKe KaK K YacTH OOLIeYeIOBEUECKOW KyNIbTyphl 4Yepe3 3HAaKOMCTBO C MCTOpHEH pa3BUTHs MaTeMaTHUKH, 3BOJIOIHUEH
MAaTeMaTUYECKUX UJEH.
MecTto npeamera B y4eOHOM IJIaHE

Cornacno ®enepanbHoMy 0a3UCHOMY Y4eOHOMY TUTaHY JJI 00pa30BaTeNbHBIX yupexkaeHuil Poccuiickoit @enepaiuu 1yisi H3y4eHUs IpeMeTa
«AnreOpa 1 Havala aHajii3ay Ha 3Tare cpeaHero odmiero oopazoBanus Ha 6a30BOM YPOBHE OTBOJIUTCS HE MeHee 276 yacoB U3 pacuera 4 4yaca B
HeJIeHo.

Cornacno ®enepanbHoMy 6a3uCHOMY yueOHOMY IJIaHy JUIst oOpa3oBaTeIbHbIX yupexaeHuil Poccuiickoit denepannu ams 06s3aTeabHOTO
M3y4eHHs TEOMETPUH Ha Tare cpenHero oopazoBanus (10-11 kmacesr) orBoautcest 138 yacoB U3 pacyera 2 yaca B HEZAEIIO.

TpeOoBaHus K YPOBHIO NOATOTOBKH YYALIUXCH:

B PE3YIbTATC U3YUCHUA MaTEMAaTUKU Ha 0a3oBOM YPOBHEC YUCHHUK JOJIXKCH:



- 3HAYCHHE MATEMATHYECKOM HAyKW NIl PEUICHMs 3a/1ad, BO3HUKAIOIIMX B TEOPHUU M INPAKTUKE; HIMPOTY M B TO XKE BPeMs OTPAHUYCHHOCTH
IPUMEHEHHsI MaTEMaTUYECKUX METOJIOB K aHAJIN3Y U UCCIIEI0BaHMIO ITPOLIECCOB U SBJICHUN B IPUPOJIE U OOLIECTBE;

- 3HAUEHHWE IPAKTUKU M BONPOCOB, BO3HUKAIOIIMX B CaMOll MaTeMmaruke A (OpMUPOBAaHMS M Pa3BUTHS MAaTEMAaTUYECKOH HAyKH; UCTOPHUIO
pa3BUTHA NOHATHS YUCIIA, CO3IAHNAS MaTEMaTHUECKOIO aHAJIN3a, BOSHUKHOBEHUS U Pa3BUTHSI T€OMETPUH;

- YHHBEPCAJbHBIH XapakTep 3aKOHOB JIOTUKM MAaTEMaTWYeCKHX pacCYKIEHHH, HMX TNPUMEHHMOCTh BO BCEX 00JacTAX 4YeIOBEYECKON
JEATEIbHOCTH;

- BEPOSATHOCTHBINM XapaKTep Pa3IMYHbIX IIPOLECCOB OKPYkKAIOLIEr0 MUPA.

Auredpa

Ymemu:

- BBIMIOJIHATh apu(METHYECKHE AEUCTBUSA, cOoYeTas YCTHbIE U MHCbMEHHbIE IMPHEMbI, MPUMEHEHHUE BBIYMCIUTENBHBIX YCTPOWCTB; HAXOIUTH
3HAYEHHUS] KOPHSA HATypaJbHOW CTENEHU, CTENEeHHM C PAallMOHAIBbHBIM IOKa3aTelieM, Jiorapudma, UCHOIb3ysl MPU HEOOXOAMMOCTH BBIUHCIUTEIbHbBIE
YCTPOMCTBA; MOJIb30BATHCS OLIEHKON U MPUKUIKON NPU MPAKTUYECKUX pacueTax;

- IPOBOJIUTH TI0 M3BECTHBIM (hOpMyJiaM M TpaBUIIaM MpeoOpa3oBaHus OyKBEHHBIX BBIPAKCHUHN, BKIFOYAIONINX CTEIICHU, PAJUKAIIbI, TOTapu(MBbI 1
TPUTOHOMETPUYECKUE (DYHKIINH;

- BBIYMCIIATH 3HAUEHUS YUCIIOBBIX U OYKBEHHBIX BBIPAKECHUHN, OCYIIECTBIISISI HEOOXOMMBIE MTOJICTAHOBKHU M ITPE0Opa30BaHUs;

HCIO0JIb30BaTh NPUOOPETECHHBIC 3HAHUS U YMEHUS B IPAKTUUECKOH €ATEIbHOCTH U IOBCEAHEBHON )KU3HU

TUISL:

- MPAKTUYECKUX PacyeToB Mo (hopmyliaM, BKIOYast GOpMyIbl, cCoAepKAIIUe CTETICHU, PAAUKaNbI, JOTapru(pMbl U TPUTOHOMETpHUECKUe (YHKIINH,
UCIOJB3YS MPU HEOOXOTUMOCTH CIIPABOYHBIE MATepUANIbl M MPOCTEUIITNE BBIYUCIUTENbHBIE YCTPOHCTBRA;

- MIOHUMaHMs B3aUMOCBSA3HM Y4eOHOIO MpeaMeTa ¢ OCOOCHHOCTAMHU IMpodeccuii U npodeccHoHaIbHON 1eSTeNbHOCTH, B OCHOBE KOTOPBIX JIeXkKaT
3HAHUSA [0 JAaHHOMY Y4eOHOMY IIpEIMETY.

OyHKIMH U TpaduKu

Ymemos:

- OIpeneNsaTh 3HaueHue (QYHKIMH 110 3HAYEHHIO apryMeHTa IpHU pa3InYHbIX criocobax 3ai1aHus QyHKIUY;

CTPOUTH TpapUKH U3YUEHHBIX (PYHKIHI;

- ONHUCBHIBATh MO rpaMKy U B MPOCTEUIINX CIydasx Mo GopMyse CBOMCTBA (GYHKIUMN;

- peuath ypaBHEHHs, MPOCTEHIINE CUCTEMBI YPaBHEHUH, UCIIOJIB3Ys CBOMCTBA (DYHKIMN U UX IPaUKOB;
-MCIIOJIb30BaTh PUOOPETEHHBIE 3HAHUS U YMEHHS B IPAKTUYECKOM 1eATEIbHOCTH U IOBCEAHEBHOM KU3HU JIA:



- OIMCAHUs C TIOMOIIBIO PYHKIUN Pa3IMUHBIX 3aBUCUMOCTEN, IPEICTABICHUS X TpadudecK, UHTEPIpETAlH IPaPUKOB;
- TIOHMMAaHUs B3aUMOCBSI3U Y4eOHOTro IMpeaMeTa ¢ 0COOCHHOCTSIMU npodeccuid 1 MpodecCuoHaNbHOM ASSITETbHOCTH, B OCHOBE KOTOPBIX JIEKaT
3HAHUSA 10 JaHHOMY Y4eOHOMY IMpeIMETY.

HauyaJjia MaTeMaTH4YeCKOr0 aHAJIN3a
Ymemo:
- BBIUUCIISATH MIPOU3BOIHBIE U IEPBOOOPA3HBIC AIEMEHTAPHBIX (DYHKIIMIA, UCIIONB3Ysl CIIPABOYHbIC MaTepHAIIbI;
- HCCJICOA0OBATH B HpOCTef/'IH_II/IX cnyqa;lx (I)YHKI_II/II/I Ha MOHOTOHHOCTBb, HaXOAUTHb HaI/I6OJIbH_II/Ie U HAUMCHBIIIMUEC 3HAYCHUA (bYHKHHﬁ, CTpOI/ITB
rpauKyu MHOTOYJICHOB M MMPOCTEHIITNX PAMOHANBHBIX (YHKIUI C UCIIOJIH30BAHMEM allllapaTa MaTeMAaTHYECKOTO aHAIIN3a;
- BBIYUCJIATH B MPOCTEHIIIMX CIIydasx IUIOIIAIU C UCIIOJIb30BAaHUEM MIEPBOOOPA3HON;
- HCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUS B IPAKTUUYECKON ACSITEIbHOCTU U TIOBCETHEBHOM KU3HU JIA:
- pelIeHHs NPHUKIAJHBIX 3a7a4, B TOM YHCIIC COIUAIbHO-DKOHOMHYECKHMX M (U3MYECKUX, HAa HAMOOJBbIIME M HAWMCHBIINE 3HAYCHHS, Ha
HAXO0XJICHUE CKOPOCTH U YCKOPEHUS;
- MMOHMUMAHHMS B3aMMOCBSI3H y4E€OHOTO TIPeMeTa ¢ 0COOCHHOCTSIMH TIPpodeccuii U MpoPeCCHOHATBHON EATEITPHOCTH, B OCHOBE KOTOPBIX JICXKAT
3HAHUS 10 TaHHOMY y4eOHOMY MPEeIMETY.

YpaBHeHHsI M HEPABEHCTBA
Ymems:
- pemlaTb palMOHallbHBbIE, IIOKa3aTelbHble M JOrapu(pMHUECKUE YPaBHEHUS M HEPaBEHCTBA, MPOCTEHIINE UppalMOHAIbHBIE U
TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI;
- COCTaBJIATh YPABHEHMS U HEPABEHCTBA I10 YCIOBUIO 3a/1a4H;
- UCHOJB30BaTh JJIsl NPUOIMKEHHOTO pEIIeHNs YPaBHEHUN U HEPABEHCTB TpaduuecKuil METox;
- U300paxkaThb Ha KOOPAMHATHOM MJIOCKOCTH MHOKECTBA PEIICHUN MPOCTEHIINX YPAaBHEHUI U UX CUCTEM;
- UCTOJIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHHS B PAKTUYECKOM IeATEIbHOCTH U TOBCEIHEBHOM JKU3HU JIJIS:
- IIOCTPOEHHMS U MCCIENOBAHUS IPOCTEUIINX MATEMAaTHYECKUX MOJCIIEH;
- NIOHMMaHHs B3aMMOCBSI3M y4yeOHOTro MpeaMeTa ¢ 0COOSCHHOCTAMHU npodeccuil U mpopeccuoHaIbHON AesTeTbHOCTH, B OCHOBE KOTOPBIX JIeXKaT
3HaHUA 110 JaHHOMY y4eOHOMY MpeIMETY.

JIeMeHTbI KOMOMHATOPUKH, CTATUCTUKH U TEOPHH BEPOSITHOCTEH



Ymemn:
- pemarh MpOCTEHIITNE KOMOMHATOPHBIE 3a]]a4l METOIOM Tepedopa, a TAakKe C UCIOJIb30BAaHUEM U3BECTHBIX (hopMyIT;
- BBIYUCIIATH B MPOCTEHIIUX CIydasx BEPOSATHOCTH COOBITUH HA OCHOBE IOJICUETA YMCIIA MCXOJOB; MCIOJIb30BaTh MPUOOPETCHHBIC 3HAHMS U
YMEHUS B MPAKTHYECKON NEATEILHOCTH U TTOBCEAHEBHOM JKM3HU TSI
- aHauu3a PeaJbHBIX YHCIOBBIX JAHHBIX, IPEJICTABICHHBIX B BHJIC AHArpaMm, rpaduKoB;
- aHanu3a uHPOPMAIIUU CTATUCTUIECKOTO XapaKTepa;
- MMOHVMAHUS B3aMMOCBSI3H yU4E€OHOTO MpeMeTa ¢ 0COOCHHOCTIMH Tpodeccuili U MpoPeCCHOHATBHON JAEITeTbHOCTH, B OCHOBE KOTOPBIX JICKAT
3HAHUS 10 TAHHOMY Y4eOHOMY MIPEIMETY.

I'eomerpus

Ymemn:
- pacro3HaBaTh Ha YEPTEKaX U MOJEIAX IPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH TPEXMEPHBIE O0BEKTHI C UX OMMCAHUSAMH, U300PAKECHUSIMU;
- OIKCBIBATh B3aUMHOE PACIOJIOKEHHUE NMPSAMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE, ApIyMEHTUPOBATh CBOM CYKIAECHUS 00 3TOM PaCIIONOKEHHH;
- aHAJIM3MPOBATh B IPOCTEHIINX ClIyyasiX B3aMMHOE PACHOJI0XKEHHE OOBEKTOB B IPOCTPAHCTRE;
- HM300pa)xxaTh OCHOBHBIE MHOTOTPAHHUKH M KPYTJIbIE TEJIA; BHITOIHATH YEPTEKHU IO YCIOBUSAM 33/1a4;
- CTPOUTH IIPOCTEHIINE CeUEeHUs KyOa, TPU3MBbL, TUPAMU/IBL;
- pelaTh INIAHUMETPUYECKUE U IIPOCTEHINe cTepeoMeTpUUECKUE 3aaul Ha HaX0XACHNE TeOMETPUUECKIX BEIUYUH ([UIMH, YIJIOB, IJIOLIAAEH,
00BEMOB);
- HCIIOJIb30BaTh MIPU PELICHUN CTEPEOMETPUUECKUX 3a1au IUIAHUMETPHUECKUE (PAKThI U METOIbI;
- TIPOBOJAMTH JOKa3aTEJIbHbIE PACCYXICHHUS B XOJI€ PELICHMSI 3a/1a4;
UCMOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B MPAKTUUECKOM JeSITeTbHOCTH U MIOBCEIHEBHON KU3HU IS
- HcclenoBaHus (MOIEIMPOBAHNS) HECIOXKHBIX MPAKTUUYECKUX CUTYaIMi Ha OCHOBE U3yYEHHBIX ()OPMYII U CBOMCTB (UTYD;
- BBIYMCIIEHUST OOBEMOB U IUIOIIAJE TMOBEPXHOCTEM MPOCTPAHCTBEHHBIX TEJI NpPHU pPEIIEHUU MPAKTUYECKUX 3a]ad, HUCIOJIb3Yys IpHU
HE0OXOIMMOCTH CIIPABOYHHUKYU M BBIYMCIIUTENIbHbBIE YCTPOICTBA;
- TIOHMMAaHU$ B3aUMOCBSI3U Y4eOHOTO IMpeaMeTa ¢ 0COOEHHOCTAMU npodeccuil U npodeccnoHalbHON 1eATENbHOCTH, B OCHOBE KOTOPBIX JIeXkKaT
3HAHUSA [0 JAaHHOMY Y4eOHOMY IIpeIMETY.



Conepxanue Kypca
AJiredpa M Ha4Ya1a MaTeMATH4YeCKOro anajaunsa 10 kiaacc
K yuebnuky Anrebpa u Hauana aHaimsa: Y4yeonuk misg 10—11 k. o6meoOpa3oBarenbHbIX yupexaenuii /A.H. Koamoropos, A.M. A6pamos,
FO.I1. Aynuuneia u ap.; [loa. pea. A.H. Konmmoroposa. — M.: IIpocsemenue, 2014.

COJAEP/KAHUE OBYYEHUA

1. Tpuronomerpuveckue GyHkuuu 52 4

ToxnecTBeHHbIE TPEOOpa3OBaHMs TPUTOHOMETPUUECKUX BhIpaskeHUH. Tpuronomerpuueckue GyHKIIMHA YUCIOBOTO apryMEeHTa: CUHYC, KOCUHYC U
taHreHc. [lepuonnyeckue pynkuun. CoiicTBa U rpaduKu TPUTOHOMETPUUECKUX (DYHKITHIMA.

OcHOBHas Lielb — PAaCIIMPUTh M 3aKPENUTh 3HAHUS U YMEHMsI, CBS3aHHBIE C TOXAECTBEHHBIMH IPEOOpPa30BAHUSMHU TPUTOHOMETPHUECKHMX
BBIPQ)XEHUI; U3yUUTh CBOMCTBA TPUTOHOMETPUYECKUX (PYHKLUH M MMO3HAKOMUTh yJalUXcs ¢ UX rpadukamu. M3yyeHre TeMbl HAUMHAETCS C BBOJHOIO
IIOBTOPEHUS, B XOJI€ KOTOPOTO HAIIOMHUHAIOTCSI OCHOBHBIE ()OPMYJIbI TPUTOHOMETPHUHU, U3BECTHBIE U3 Kypca aiareOphl, U BHIBOJSATCS HEKOTOpbIE HOBBIE
¢dopmyinbl. OT yyamuxcs He TpeOyeTcsi TOUHOro 3arioMuHaHus Beex popmyd. [Ipennonaraercs BO3MOKHOCT UCIIOJIb30BAaHMSI pa3IMUHBIX CIIPABOYHBIX
MaTepHalIoB: Y4eOHHKA, TAa0IULI, CIIPABOYHHUKOB.

Oco0oe BHUMaHHUE CIEAYeT YAEIUTh paboTe ¢ eIUHUYHOM OKPYKHOCThIO. OHAa CTAHOBUTCS OCHOBOM JUIS ONpPENENICHHS CHHYca M KOCHHYCa
YKCJIOBOIO0 apryMeHTa M UCIOJb3YETCs Aajiee JUIsl BbIBOJA CBOMCTB TPUIOHOMETPUYECKUX (YHKIUN M pEUICHUs] TPUTOHOMETPUUYECKUX YpaBHEHUH.
CucreMaTu3upyroTcst CBeACHUS O (GYHKIUAX W Tpadukax, BBOASATCS HOBBIE MOHATHSA, CBS3aHHBIE C HCCIECIOBAaHWEM (QYHKIUH (IKCTPEMYMBI,
NEePUOIMYHOCTD), U O0Ias cxema MccieqoBaHus (yHKUMd. B cooTBeTcTBHM ¢ 3TOH 0OmIel cXxeMOW MPOBOIUTCS HCCleloBaHHE (YHKIMHA CHHYC,
KOCHHYC, TAHT€HC U CTPOATCS UX TpapUKH.

2. Tpuronomerpuyeckue ypapHeHus 21 4

[Ipocreiimme TPUroHOMETPUUECKHUE ypaBHEHUS. PellleHne TPUrOHOMETPUYECKUX YPABHEHHUM.

OcHoBHasl 1enb — c(OPMUPOBATH YMEHUE pellaTh MPOCTEHIINE TPUTOHOMETPUUYECKUE YpaBHEHUS U MO3HAKOMHUTH C HEKOTOPBIMHU NpHUEMaMH
peuieHusl TPUTOHOMETPUYECKUX ypaBHEHMH. PemeHue NnpocTeMIIMX TPUTOHOMETPUYECKUX YPABHEHMI OCHOBBIBAECTCS HA M3Y4YEHHBIX CBOMCTBAax
TpuroHoMmerpuueckux ¢pyHkuil. [Ipu 3ToM 1ienecoo6pa3Ho HIMPOKO UCTONIb30BaTh rpapUuecKre UILTIOCTPALUY C TOMOIIbIO €IMHUYHONW OKPYXHOCTH.
OTnenpbHOr0 BHUMAHHUS 3aCIy’KMBalOT ypaBHEHUs Buja sin x = 1, cos x = 0 u 1. . MIX pemienue Heuenecoodpa3HO CBOJIUTH K NPUMEHEHHUIO OOIINX
bopmy.

OTtpaboTka KakMX-THOO CHEIMAJIbHBIX INPUEMOB peIIeHUs 0ojee CIOXKHBIX TPUTOHOMETPUYECKMX YpaBHEHMH He NpeaycMaTphBaeTcs.
JIOCTaTOYHO PacCMOTPETh OTJIENbHBIE MPUMEPHI PEIIEHUS TAKUX YpaBHEHUH, MOJUEepKHUBasi OOIIYIO UICI0 pElIeHHs: IPUBEACHUE YpaBHEHUS K BUIY,
cojiepKalieMy JIMIIb OJIHY TPUTOHOMETPUYECKYIO (DYHKIIMIO OJTHOTO U TOTO K€ apryMeHTa, ¢ MOCIeAYIOIIeld 3aMeHOM.



Marepuan, Kacaromuics TPUTOHOMETPUUYECKUX HEPABEHCTB M CHUCTEM ypaBHEHHWH, HE sBIAETCS oOs3aTenbHBIM. Kak u B mpenpiayiieii Teme,
MIPEANOJIAraeTcsi BO3MOXHOCTh UCIIOJIb30BaHUs CIIPABOYHBIX MaTEPUAIIOB.

3. llpousBognas 17 u

[IpousBonnas. [IpousBoaHbie CyMMBbI, MpoU3BeaeHUsI U 4acTHOro. [IponsBoaHas creneHHOW (YHKIMH C LENbIM Moka3aTeneM. [IponsBoHbie
CHUHYCa U KOCUHYCA.

OcHOBHasl 1eNTb — BBECTH IOHSATHE TMPOM3BOJHON; HAYYUTh HAXOAWUTH IMPOUW3BOAHBIE (YHKIMH B CIIydasx, HE TPEOYIONUX TPYIOSMKHUX
BBIKJIaJIOK. [Ipy BBeACHUM MOHATHUS MPOU3BOTHON U M3YUECHUU €€ CBOWMCTB CJIEIyeT OMUPATHCS HA HAIISIIHO-UHTYUTHUBHBIC TMPEICTABICHUS YUalllUXCs
O MPUOIMKCHUN 3HAYCHUH (PYHKIIMHA K HEKOTOPOMY YHCITY, O TPUOIMKEHUN y4acTKa KPUBOK K TPSIMOM JIMHUU | T. T1.

dopmupoBaHue TOHATHS Tpejaenia QYHKIUU, a TaK)Ke YMEHUE BOCIPOW3BOAHTH JIOKA3aTENhCTBA KAaKUX-THOO TEOpEeM B JaHHOM pasjene He
peaycMaTpuBaroTcs. B kauecTBe npuMepa BbIBOJIa MPABUII HAXOXKJAEHUS POU3BOIHBIX B KJIACCE PAcCMaTPHUBACTCS TOJIBKO TEOpEMa O MPOU3BOJHOM
CYMMBI, BCE OCTaJIbHBIE TEOPEMbI pa3jiesia MpUHUMalOTCA 0e3 JoKa3zaTenbcTBa. BaxkHO OTpaboTaTh TOCTAaTOYHO CBOOOJAHOE YMEHHE MPUMEHSTh ITH
TEOpEMBbI B HECIIOKHBIX Ciydasx. B xone pemenus 3agad Ha npuMeHeHue GopMyIibl MPOU3BOAHOM CIIOKHON (YHKIIUHA MOKHO OTPAHUYUTHCS CITydaeM
f(kx + b): UMeHHO 3TOT cay4ail He0OX0AUM Jalee.

4. llpumenenue npoussoaHoi 30 u

I'eoMeTpruuecknii 1 MEXaHUYCCKUI CMBICI TTPOU3BOIHON. [IpMeHEeHHe TPOU3BOTHON K IMMOCTPOCHHIO TpaduKOB (QYHKIUH M PEIICHUIO 3a/1ad Ha
OTBICKAaHME HAMOOJBIIETO U HAUMEHBIIEro 3HAUCHUM.

OcHOBHasI 1IeJIb — O3HAKOMHTH C MPOCTEHIIMMU MeTojnaMu Tud(epeHIIMaIbHOTO HCYUCIICHUS W BBIPa0OTAaTh YMEHUE NMPUMEHSTh WX JUIS
UCCIenoBaHus PYHKIMM U TOCTPOCHUS IPpaUKOB.

Onopa Ha reOMEeTPUYECKUN U MEXaHUYECKUN CMBICIT TPOU3BOJHON JENAeT MHTYUTHBHO SICHBIMUA KPUTEPUU BO3pACTaHUS U YOBbIBaHUS (YHKIUH,
MpU3HAKA MakcuMymMa M MuUHHMyMma. OCHOBHOE BHHMAaHHME JOJDKHO OBITH YJENEHO pa3HOOOpa3HBIM 3a7auaM, CBS3aHHBIM C HCIOJIB30BaHHUEM
MPOM3BOJHON g wuccnenaoBanus ¢GyHkiuil. OctanbHON Marepuan (MpUMEHEHHE MPOU3BOIHON K MPUONMIKEHHBIM BBIUYMCICHUSM, TIPOU3BOHAS B
(u3MKe U TEXHUKE) JAeTCsl B 03HAKOMUTEIHHOM IUIaHE.

5. lloBTOpenue. Pemenue 3agau 20 4

Coaepxanue Kypca
Auare0pa ¥ HayaJIa MATeMaTHYecKOoro aHaansa 11 kaacc
K yueOnuky Anrebpa u Havana aHanu3a: YueOHuk i 10—-11 k. obmeobpa3oBarenbHbIx yupexaenuit /A.H. Koamoropos, A.M. A6pamos,




FO.I1. Aynuuneia u ap.; [loa. pea. A.H. Konmmoropoa. — M.: IIpocsenienue, 2014r.

BBoanoe noBropenne 11 u
1. IlepBooOpa3Hasi u uHTErpasa 28 4
[TepBooOpasnas. IlepBooOpa3Hbie cTeneHHOW (GYHKIMHM C IIENBIM TOKa3aTeleM, CHHyca M KocuHyca. IIpocteiiiive mpaBuia HAXOXKICHUS

[1€pBOOOPA3HBIX.

[Tnomane kpuBonuHeitHON Tpanenwu. Murterpan. ®opmymna Heiorona — Jleitonuna. [IpumeHeHne wHTerpaga K BBIYUCICHUIO TUIOIIANCH U
00BEMOB.

OcHoOBHasl 1IeJIb — O3HAKOMHTH C MHTETPUPOBAHHEM Kak olepamueit, oopatHoil nuddepeHMpoBaHUIO; MOKa3aTh MPUMEHEHHUE WHTETpaia K

pELICHUIO IeOMETPUUECKUX 3ajadu. 3ajadya OTpabOTKM HAaBBIKOB HAXOXJEHHs MEpPBOOOPA3HBIX HE CTABUTCS, YNPAKHEHHsI CBOJATCS K IPOCTOMY
IPUMEHEHHIO TaOJIUI] ¥ MpaBWI HAXOXKJEHUs 1epBooOpa3HbIX. VIHTerpan BBOJUTCS Ha OCHOBE PACCMOTPEHHUS 3aJaud O IUIOLIAAN KPUBOJIMHEHHON
Tpaneuuu U MOCTPOeHHs] MHTerpaibHblx cyMM. Popmyna Herotona — JleliOHMIIa BBOAUTCS HAa OCHOBE HAIVIAJHBIX IpeJcTaBieHH. B kauecTse
WUTIOCTPAlMM [IPUMEHEHUs MHTErpaja paccMaTpUBAIOTCS TOJBKO 33aJaud O BBIUUCIEHMM IUIouiageil u o0bemoB. Cieayer ydecTb, 4TO (opmylia
o0beMa Imapa BEIBOAUTCS IPY U3YYSHUH JAHHOW TEMBI M UCTIOIB3YETCs 3aTEM B Kypce T'€OMETPHH.

Marepuan, Kacarommiics pa0OThl NMEPEMEHHON CHJIBI M HAaXOXKICHUS IIGHTpa Macc, He sBIsieTcs o0s3arenbHbIM. Ilpu W3ydyeHMH Tembl
11€J1ec000pa3HO MHUPOKO MPUMEHATH TpaPUUECKUe WILTIOCTPAIUH.

2. O0001meHHe MOHATHSA cTeneHu 15 9

Kopenp crenenn n > 1 u ero cpoiictBa. MppamnuoHansHble ypaBHeHHs. PeleHne mppanuoHanbHBIX ypaBHEHUH. CTENeHb ¢ palyOHAIbHBIM
[IOKa3areseM U ee cBoicTBa. [IoHATHE O cTeneHu ¢ JeHCTBUTENBHBIM NOKa3aTeneM. CBOMCTBA CTENEHU C IEHCTBUTENIBHBIM I10KA3aTEIEM.

3. lloka3zarenbHas u Jorapupmudeckas GyHkuuu 45 9

[ToHsATHE O CTENEHH ¢ UppallMOHATILHBIM MTOKa3zaTesneM. Perienne uppannoHaibHbIX ypaBHeHUH. [lokazaTenbHas QpyHKIuUS, ee CBONCTBA U rpaduK.
ToxxnecTBeHHbIE MPEeOOpa3oBaHUs TMOKa3aTeNIbHBIX YpaBHEHUW, HepaBeHCTB U cucreM. Jlorapupm uucna. OCHOBHBIE CBOWCTBa JIOrapH(MOB.
Jlorapudmuueckas GyHkuus, ee cBoicTBa U rpaguk. Pemenne norapupMuueckiux ypaBHEHUN U HEPaBEHCTB.

[IpousBoHas noka3aTesnbHON QyHKIMH. Yncno e 1 HaTtypanbHbli gorapudM. [lponssoaHas creneHHol GyHKINN.

OcHoBHasl 11eJIb — NPUBECTU B CUCTEMY U OOOOIIUTH CBEACHUS O CTENEHSX; 03HAKOMUTH C MOKAa3aTelIbHOM, JIOrapu(MHUUECKON U CTENEeHHOU
(GYHKLIMSMU M X CBOMCTBaMU; HAYUYUTh pEIIaTh HECIOXKHbIE TOKa3aTeIbHbIE, JIOTapU(PMHUUECKUE U UPPALlMOHATILHBIE YPAaBHEHUS, UX CUCTEMBI.

Crenyer y4yecTb, 4TO B Kypce anreOpsl AEBSITUICTHEH ILIKOJIbI BOIIPOCHI, CBSI3aHHbBIE CO CBOMCTBAMU KOPHEH I-1 CTENEeHN U CBOMCTBAMHU CTETIeHEeH
C palMOHAJBHBIM TIOKa3aTeleM, BO3MOYKHO, HE paccMaTpUBAIMCh, U3yYEHHE MOIJIO ObITh OrPaHUYEHO JEHCTBUAMHU CO CTENEHSIMH C IIeJbIM
MokaszaTejeM U KBaJIpaTHbIMU KOPHSAMHU. B 3aBHCHMOCTH OT peaqbHON MOATOTOBKHM KJlacca 3Ta TeMa M3ydaercs JIMOO B BHJIE MOBTOPEHUs, TU00 Kak



HOBBIA MaTepuan. Cepbe3Hoe BHUMaHUE CIEAyeT YAEIUTh paboTe ¢ OCHOBHBIMH JIOTapU(MUUYECKUMHU U MOKAa3aTEIbHBIMH TOXKJIECTBAMH, KOTOPHIE
UCIOJIB3YIOTCS KaK MPH M3JI0KEHUH TEOPETHYECKUX BOIPOCOB, TaK W IpU pelleHuH 3aaay. McciaenoBaHue mokasaTenbHOM, jJorapudMuyeckoi u
CTENEeHHOHN (DYHKIIMI MTPOBOIUTCSA B COOTBETCTBUU C paHee BBEACHHOU cxemou. [IpoBoauTcss KpaTKuii 0030p CBOMCTB 3THX (YHKIIUNA B 3aBUCHMOCTH
OT 3HAYEHUI IapaMeTPOB.

PackpsIBaeTcs posb Moka3zaTenbHONW (PYHKIIMK KaK MaTeMaTHYeCKON MOJEIH, KOTOpas HaXOAUT IHUPOKOE MPUMEHEHHUE MPH U3YYEHUH Pa3IHIHBIX
mporeccoB. Matepuai 00 00paTHOM QYHKIIUU HE SIBISIETCS  00s13aTeIIbHBIM.

Pemienue panroHanbHbIX, TOKAa3aTeIbHBIX, JIOTAapU()MUIECKUX YPAaBHEHHH U HEPaBEHCTB. PelnieHne uppannoHaabHbIX YpaBHEHUH.

OcCHOBHBIE NPUEMBI PELIECHUS CUCTEM YpPaBHEHMI: I1OJCTAHOBKA, alreOpanyuecKoe CIO0KEHUE, BBEIIEHUE HOBBIX NEPEMEHHBIX. PaBHOCHIBHOCTH
YPAaBHEHUN, HEPABEHCTB, CUCTEM. PelleHHMe NpOCTEHIIMX CHCTEM YpPaBHEHMM C JIBYMs HEU3BECTHBIMU. PellleHMe CUCTEM HEpPaBEHCTB C OJHOMU
MePEMEHHOM.

Hcnonb3oBanue cBOMCTB U rpa@ukoB GYHKIMI MpU pelICHUH YpaBHEHHW U HepaBeHCTB. MeTos nHTepBasioB. M300pakeHne Ha KOOPAMHATHOM
IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHUI U HEPABEHCTB C JIByMsI IEPEMEHHBIMU U UX CUCTEM.

[IpumeHeHne MaTeEMaTHUECKUX METOJIOB ISl PEIICHUS COIeP KAaTeIbHBIX 33/1a4 U3 PA3IMYHBIX 00acTel HAYKH U MPaKTUKU. MIHTepnpeTanus
pe3yJibTaTa, y4yeT peajbHbIX OTPAaHUYCHUMH.

5. lloBTOpenue. Pemenue 3anau. 37 4

AJIreopa ¥ HayaJa MareMaTnueckoro agaania 10 kaace

K yueOnuky II.A. Anumos, FO.M.Konsarun, M.B. TkaueBau np «AnreGpa u Hayana Maremarnyeckoro aHanusa, 10-11 kiacce» :yueb. 1is
o01m1eo0pa3oBaTesIbHOM opranu3anuii: 0a30BbIi U yriIyOJeHHbIH ypoBHHU. -4-¢ u3n.-M.: [IpocBemienue, 2017.
HeiictBuTeIbHBIE ynca. 174.

[ensle n pauuoHanbHble yMcna. JlelicTBuTenbHble yncia. YuciaoBas mpsiMasi, YUCIOBbIE MPOMEXYTKH. Monynp uucna. beckoHeuHo yObiBaroIas
reoMeTpuyeckas nporpeccusi. Apudmerndeckuil KopeHb HaTypajibHOU creneHu. CTeneHb ¢ palioHaIbHBIM U IEHCTBUTENBHBIM ITOKa3aTeeM.

Crenennas pynkuus. 174.

o oy o
Crenennas KIIKs, ee CBOMCTBa U rpaduk. Bzaumuo-oO6paTHbIe kuuu. Oyaknun y = VX ux cBoiictBa u rpaguxu. [loHsTHe cTenenu ¢ ao0bM
2 3
panMoHaNbBHBIM ITOKa3aTeneM. PaBHOCHIIBHBIE YPABHEHHS U HEPABEHCTBA. MppanmoHanbHble ypaBHEHUS U HEPABEHCTBA.



IMoka3zarenbHas pyHkuus. 149

[TokazarenbHast pyHkuus, ee cBoiicTBa U rpaduk. [lokazarensHbie ypaBHeHus. [loka3aTenbHble HepaBeHCTBa. CHCTEMBI MOKAa3aTeNbHBIX YPaBHEHUN U
HEPABEHCTB.

Jlorapudgmuueckas pynkuus. 204.

[onsarue norapudma. ColicTBa norapudma. [lecarnunsie u

HaTypanbHble  Jorapumbel. DyHKIUS y=|ogax,ee cBoiictBa u rpaduk. Jlorapupmuueckue
ypaBHeHwus. Jlorapu)MUUECKre HEPABEHCTBA.

Tpuronomerpudeckue popmybl. 284.
Panuannas mepa yrma. [IoBopoT Touku BOKpYr Hauyana koopauHat. CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC MPOU3BOJIbHOrO yria. CHHYyC, KOCHHYC,
TaHTCHC, KOTAHTEHC YHCIIa. 3aBUCUMOCTh MEXKIY CHHYCOM, KOCHHYCOM, TaHT€HCOM OJHOTO M TOTO e yria. TpUTrOHOMETPUYECKHE TOXKIECTBA,

dopmynsl cnoxenust. CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC JIBOMHOTO M MOJIOBUHHOTO yriia. CyMMa M pa3HOCTh CHHYCOB M KOCHHYCOB.

Tpuronomerpuyeckne ypaBHeHusl U HepaBeHCTBA. 214.

YpapHenus SN X= ,C0SX=a,Q@ANX = @ Meropl pelieHns TPUrOHOMETPUUECKHX ypaBHEHHIT. [IpHMepBI PELISHUs POCTEHIIIX
TPUTOHOMETPUIECKUX HEPABEHCTB.

IloBTOpenue 23u.

11 kaacce

K yuebnuxy II.A. Anumos, FO.M.Konsarun, M.B. TkadeBau np «Anredpa u Hauana MateMaTuueckoro ananmusa, 10-11 kimaccei»: yueb. 1is
0011eo0pazoBaT opranu3aiuii: 0a30BbIl U yriyOJaeHHBIN YpOBHHU. -4-¢ u3a.-M.: [IpocBemenue, 2017r.



IHOBTOPEHME - 4u.
Tpuronomerpuuyeckune pynkuum. 194

. OGnacTp onpeneneHus ¥ MHOXECTBO 3HAUYCHUH TPUTOHOMETPUYECKUX (QYHKIMH. YeTHOCTh, HEYETHOCTb, MEPHOANYHOCT. CBOMCTBA (QYHKIUHN Y =
COSX, y= sinx, y=tgx u ux rpapuku. O6paTHbIe TPUTOHOMETPHUYECKUE PYHKIIUH.

IIpounsBonHasi u ee reomeTpu4ecKuii CMbICJI. 194.

Omnpenenenne mnpousBogHoi. IlpomsBogHas crenenHoi ¢GyHkiuu. [lpaBuna muddepennupoBanus. [Ipons3BomHAas HEKOTOPBIX AJIEMEHTAPHBIX
¢bynkuii. ['eoMmeTprueckuii CMbICT TPOU3BOJHOM.

IIpuMeHeHne NPOM3BOAHOM K HUCC/IeI0BAHNI0 QyHKIMA. 214

Bospacranue u yObiBanue QyHkuuu, sxctpeMmyMbl. Haubombiiee u Hanmenbilee 3Hauenne GyHkuuu. [IponzBoaHast BTOpOro mopsjka, BITYKIOCTb U
Touku neperuda. [loctpoenue rpagukoB QyHKITHIA.

HurerpaJ. 16u4.

[IepBooOpasnas. [IpaBuna ee HaxoxxaeHus. [lnomans KpuBOIMHENHHON Tpaneuuy. BolurcieHne MHTErpagoB M BBIYUCICHUE IUIOLIA/IeN ¢ TOMOUIbIO
UHTErpasoB. [Ippumenenne npou3BOAHON U MHTErpajla K pELICHUIO IPAKTUYECKUX 3a1a4.

KomoOunaropuka. 114
[IpaBuno npoussenenus. [lepecranoBku. Pasmemenne 6e3 mosropenuii. Codetanus 6€3 moBTopeHuii u 6mHoM HeroToHAa.
DJIeMEeHTBI TEOPUH BEPOATHOCTH.] 19

BepositHocTh coObITHH. CllOXKEHHE BEpOSITHOCTEH. BeposTHOCTh pou3BeIeHUS] HE3aBUCUMBIX COOBITHH.



Crarucruka.84
Crnyuaiinbie BenuuuHbl. LlenTpanbubie Tennennun. Mepsl pazOpoca.

INOBTOPEHME Bcero kypca aareopsr 314.

Conep:kanue Kypca
TEOMETPHUA 10 KJIACC
K yueOHuky JI.C. Atanacsina u ap. «I'eomerpus. 10-11»,

(0a3oBbIii ypoBeHb 2 4 B Heleo, Beero 70 yac).

Bgenenne (5 gac).

[Tpenmer crepeomerpun. OCHOBHBIE OHATHS CTEPEOMETPUH (TOUKA, MPsAMas, INIOCKOCTb, IPOCTPAHCTBO) U aKCUOMBI cTepeomeTpui. [lepBrie
CJIEJICTBUS U3 aKCHOM.

[MapajeabHOCTh NPSAMBIX U IJI0CKOCTEN (19 YacoB, M3 HUX 2 Yaca KOHTPOJIbHBIE padoThl, 1 yac 3auer).

Ilepecekaromuecs, napauleIbHble U CKpeInBaromuecs npsaMble. [lapannenbHoCTs NpsAMOH U IIIIOCKOCTH, IPU3HAK U CBOMCTBA. YTOI MEXAY
IIPSIMBIMU B IPOCTpaHCTBE. llepreHquKyIaspHOCTD NPSIMBIX.

[TapannenbHOCTh IUIOCKOCTEH, IPU3HAKU U cBoiicTBa. [lapannenbHoe npoekTupoBanue. Mzo0pakeHne NpoCcTpaHCTBEHHBIX (GUTYD.

Terparnp u napannenenunen, kyo. Ceuenus kyoa, Ipu3Mbl, TUPAMUIBL.

IlepneHauKy/ISApHOCTH NPAMBIX U I10cKocTel (20 yacoB, u3 HUX 1 Yac KOHTpoIbHAA padoTa, 1 yac 3a4er).

[TeprieHAMKYASAPHOCTH MPSIMOM U TIJIOCKOCTH, IPU3HAKHU U CBOKCTBA. [lepneHnukysip u HakJIoHHAs1. TeopeMa 0 Tpex neprneHIuKyIsipax. Yron
MEXy NPSMOM U INIOCKOCTBIO. PacCTOsIHME OT TOYKM A0 MIIOCKOCTH. PaccTosHue OT MpsAMOM 10 IIIOCKOCTH. PaccTosiHre MeX 1y IapauieIbHBIMU
IJIOCKOCTAMU. Paccmosnue medxcoy cKpeuwusarouumucs npamolmMu.

[leprieHANKYIAPHOCTD MIOCKOCTEN, MPU3HAKU U CBOWUCTBA. /[8yepannbiil yeou, aunelnblll y2oa 08yepantozo yaaa. Ilnowaos opmoconanvhol
npoeKyuu MHO20y201bHUKA.

Mmuororpannuku (12 yacos, u3 HuX 1 yac KOHTpoJIbHasi padoTa, 1 yac 3a4er).

[ToHATHE MHOTOTrpaHHUKA, BEPIINHBI, peOpa, IpaHu MHOTOTpaHHUKa. Pazeepmka. Mnozoepannvie yenvl Buinykavie mnocoepannuxu. Teopema
Diinepa.

[Ipu3ma, ee ocHOBaHue, O0KOBbIE pedpa, BbICOTA, OOKOBAsSI U MOJIHASI TOBEPXHOCTH.

IIpsimMas n naxnonnas npusma. [IpaBriibHas npusma.



[Mupamuna, ee ocHoBaHue, OOKOBBIE pedpa, BbICOTa, OOKOBasl U MoJiHasi moBepxHocTu. TpeyronapHas nupamuia. [IpaBunbHas nupamua.

Yceuennasn nupamuoa.
Cummempus 6 Kybe, 8 napannenenunede, 8 npusme u nupamuoe. [lousimue o cummempuu 8 NpOCMPancmee (YeHMpPAIbHAsL, 0Ce8Asl U 3ePKAIbHAS).

IIpumepol cummempuii 6 okpydrcarouem mupe.
[IpencraBienne 0 MPaBUIBLHBIX MHOTOTPAHHUKAX (TETPAdIp, KyO, OKTad AP, TOACKAIP U UKOCAIP).

BexTopsl B npocTpancTBe (7 yacoB, u3 HUX 1 yac 3a4er).
[TonsTue BekTopa B mpoctpaHcTBe. Moaynb BekTopa. PaBeHcTBO BekTOpoB. Cii0’ke€HUE U BBIYMTaHKUE BEKTOPOB. KosmnHeapHble BEKTOPBI.

VYMHOXKEHHE BCKTOpPA HA YHCJIO. Paznoxenue BCKTOpa 110 IBYM HCKOJUIMHCAPHBIM BCKTOPAM. KOMHJIaHapHLIe BCKTOPBI. Paznoxenue BCKTOpa 110 TPEM

HCKOMIUIaHAPHBIM BEKTOPAM.
IHoBTOpenue kypca reomerpuu 10 kiacca (7 yacoB)

Coaepxxanue Kypca
TFEOMETPHS 11 KJIACC
Kk yueOHuky JI.C. Aranacsina u ap. «I'eomerpus. 10-11»,
(0a30BbIi YPOBEeHb 2 4 B Helesl0, Bcero 68 uac).

IHoBTOpenue (3 yaca)

Koopaunartel u BekTopbl. (21 4yac)

JlekapToBbI KOOPAMHATHI B IpocTpaHcTBe. PopMysia pacCTOSIHUS MEXIY ABYMS TOUKaMH. Y paBHEHUS cepbl u niockocmu. Popmyna paccmosnus

Om MOYKU 00 NIOCKOCU.
Bekropsl. Yron mexay BekTopamu. Koopaunatel BekTopa. CkajasipHOE MPOU3BEICHUE BEKTOPOB. [[TMHA BEKTOpa B KOOpJAWHATAX, YTOJ MEXIY

BCKTOpaMH B KOOpAHWHATAX. KOJ'IJ'[I/IHeapHI)IC BCKTOPBbI, KOJNIMHCAPHOCTH BEKTOPOB B KOOPpAHWHATAX.

Tena u moBepxHocTu BpameHus. (16 yacon)
Hunuaap u koHyc. Vceuennwvii xonyc. OCHOBaHHE, BBICOTa, OOKOBas MOBEPXHOCTh, oOpasyromias, pa3BepTka. Ocegvle ceyeHUus U ceueHus

napanieibHvle OCHOBAHUIO.
[lap u cdhepa, UX cedeHUsl, KacamenbHas NIOCKOCMb K cepe.



O0bembl TeJ1 M IVIOIAAM UX MoBepxXHocTei. (17 yacoB)

Tonsamue 06 ob6veme mena. OmuoweHue 06vemo8 noOVOHbBIX Meil.

®opmynbl o0bemMa Kyba, MPsMOYTOIBHOTO Mapajuieienuea, pu3Mbl, HuiHHIpa. PopMysbsl o0bemMa nupamMuabl U KoHyca. GopMyIibl 101N

MOBEPXHOCTEH IIMIIMHAPA U KOHYyca. DopmMyIbl o0bema 1apa v Iionanu chepsl.

IloBTOpenue (11 yacos)

KajeHaapHo- TeMATHYECKOE ILIAHUPOBAHUE

AJITEBPA U HAYAJIA AHAJIN3A 10 KJIACC

AureOpa u Hayaj1a ananu3a: YyeOHuk s 10-11 k. o0meodpa3zoBarenbHbIX yupesxkaenui /A H. Koamoropos, A.M. Ad6pamos,
FO.IIL. Jynuunsin u ap.; Hoa. pea. A.H. Koamoroposa. — M.: IIpocBemenue, 2014.

Ne ypoka

HanmeHoBaHHe TeMBbI

Koa-Bo
4acoB

Jlara

TpeOoBaHMs K MOATOTOBKE

Tpuronomerpuueckue pynkuuu (52 gac)

Tpuronomerpnueckne QyHKIUH 100010 yria 7
1-2 Omnpenenenue cuHyca, KOCUHYyca, TAHT'€HCa U 2 3HaTh OIpeeNIeH!s] TPUTOHOMETPUUYECKUX (DYHKIIMH.
KoTaHreHca. [loBropenue YMeTh HaXOUTh 3HAYEHHS TPUTOHOMETPUYECKUX
bynkuumii, cogeprxkantux yrisl 0, 30, 45, 60, 90
rpajycoB
3-5 CaoiicTBa cHHYCa, KOCHHYCAa, TAHT€HCA U 3 3HaTh 3HAKU TPUTOHOMETPUUECKUX (DYHKIUHI O
KOTaHTEeHCA. YeTBEPTSAM. Y METh ONPEEIIATh 3HAKU
TPUTOHOMETPUUYECKUX (DYHKLUH JUIs
MOJIOKHUTEIBHBIX U OTPULIATEIbHBIX YTJIOB
6-7 Paguannas mepa yria 2 YMeTh BBIOTHATH EPEX0]] OT paiuaHHON Mephl
yIJIa K TPagyCHOM Mepe 1 Hao0opoT
OcHoBHBIE TPUTOHOMeTpHYecKHEe (opMyJIbI 11
8-10 CoOTHOIEHUSI MEKAY TPUTOHOMETPUUECKUMHU 3 YMeTh HaXO0/AUTh 3HAYEHHUS TPUTOHOMETPUUECKUX




(GYHKIUSMU OJTHOTO U TOTO K€ yIJIa.

(GYHKIHA 110 U3BECTHOMY 3HAYCHHIO OJTHOW W3 HUX

11-14 [IpumeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX YMeTh NIPUMEHATh TPUTOHOMETPUUYECKHUE TOXKIECTBA
dbopMyIl K TpeoOPa30BaHUIO BHIPAKEHUN JUTsl peoOpa3oBaHusl BhIpAXKEHUN
15-17 @opMyIIbl IPUBEACHUS 3HaTh npaBuIIa MpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAXKEHUHN C TTOMOIIBIO
dbopMyI IpUBeICHUs. Y METh BBITIOJIHATh
npeoOpa3oBaHus
18 Konmponvnas paboma Nel no meme "Ocroémbie YMeTh NPUMEHSATh TPUTOHOMETPUYECKUE (DOPMYJIBI

mpuzoHomempuyeckue gopmyot"”

JUTsI IpeoOpa3oBaHus

(I)OpMy.]'lbl CJIO0KCHUSA U UX CJICACTBUA

19-21

DopMyJIbI CI0KEHUS

3HaTh (GOPMYITBI CIIOKECHHSI TPUTOHOMETPHUICCKHIX
GyHKIUA. YMETh IPUMEHSATH (GOPMYJIBI ISt
npeoOpa3oBaHusl TPUTOHOMETPHUYECKUX BBIPAKCHUN

22-24

@®opMmybl ABOMHOTO (TIOJIOBUHHOTO) yriia

3HaTh GOPMYIIbI IBOMHOTO apryMeHTa. Y MeTh
IPUMEHATH (HOPMYIIBI AJ1s1 IPpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAXKEHUN

25-27

@®opMysIbl CyMMBI M pa3HOCTH TPUTOHOMETPHUUECKHUX
byHKIMIA

3HaTh GOpPMYIIBI CyMMBI M PA3HOCTH CUHYCOB U
KOCHUHYCOB. YMETh IPUMEHSTH POPMYIIbI AJIs
npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAXKEHUN

Tpuronomerpuyeckue (PyHKIUH YUCI0BOI0 aprymMeHTa

28-30 CuHyC, KOCUHYC, TAHT€HC U KOTAHI'€HC YMmeTh cTpouth rpaduku QyHKIMIA CHHYC, KOCHHYC,
TaHT'€HC U KOTaHTeHC. YMeTh onpeaensiate OO,
03D

31-34 Tpuronomerpruyeckue GyHKIMH U UX TPAPUKH. YMeTh NPUMEHATH MMOJTYyYEHHBIE 3HAHUSI HA IPAKTHKE

0 NMpeoOpa3oBaHUIO TPaPUKOB
TPUTOHOMETPUUYECKUX (PYHKIUN




35 Konmponvnas paboma Ne 2 no meme 1 3HaTh (OPMYIIBI CITIOKEHUS. YMETh CTPOUTH TpaPuKu
"Tpuconomempuueckue QyHKyuy YUCcI08020 TPUTOHOMETPUYECKHUX (YHKIUI
apaymenma"
36 Hmoezosoe 3anamue
OcHoBHbIe cBOMicTBa (PyHKIMT 16
37-39 OyHKIUHN U UX TpapuKu 3 Ymetb cTpouThb rpaduku QyHKIUI. 3HATH OCHOBHBIE
npeoOpa3zoBanus rpaduKoB GyHKIIHHA
40-42 Uernbie 1 HeueTHbIC PyHKIMU. [leproandHoCcTh 3 3HaTh CBOMCTBA YETHBIX U HEYCTHBIX (QYHKIIHH.
TPUTOHOMETPUICCKHUX (YHKITHIA. YMeTh CTpouTh rpauku GyHKIHH. YMETh
OTIpeNeNATh Nepruo GyHKIUU
43-45 Bospacranue u yosiBanue QyHKIIUNA. DKCTPEMYMBI. 3 3HaTh onpeeeHus IPOMEXKYTOK BO3pacTaHus,
IIPOMEXKYTOK yOBIBaHUSI, SKCTPEMYM, MAKCUMYM,
MUHUMYM, TOYKa MAaKCUMyMa, TOYKa MUHUMYMa
46-48 UccnenoBanmne GpyHkumii 3 YmeTh no hopMyIie uccienoBaTb PYHKIHUIO U
CTpOUTH ee rpadux
49-51 CBolicTBa TPUTOHOMETPUYECKUX (PYHKIIUH. 3 YMeTh ucciieoBaTh TPUTOHOMETPHYECKUE (PYHKITUH.
I"apmonnueckue konedaHusl. YMeTh NpUMEHSTh CBOICTBA TPUTOHOMETPHUUECKHIX
GYHKIUHI NpU peleHuy 3a1a4y
52 Konmponvnasn paboma Ne 3 no meme “OcnosHule 1 YMeTb cTpouTh rpaduku GyHKIMNA U IPUMEHATh
ceoticmea ghynkyuii ". CBOMCTBA (QYHKUMH NPH peLICHUH 3a]a4
Pemenne TpMroHOMeTpHYECKHUX YPaBHEHHUI M HepaBeHCTB (21 vyac)
53-55 ApKCHHYC, apKKOCUHYC U apKTaHTEHC. 3 3HaTh ompe/eTIeHUsI apKCUHYCa, apKTaHTeHCa,
apKKOTAaHIeHca. Y MeTh HaXOJUTh UX 3HAUEHUS
56-58 Pemenue npoctelmx TpPUrOHOMETPUYECKUX 3 3Hath POopMyIbl KOPHEH MPOCTEHIINX
yYpaBHEHHH. TPUTOHOMETPUUYECKUX ypaBHEHUH. 3HATh 0cOObIE

(dbopMBI 3anICH KOpHEH MpocTeHImux
TPUTOHOMETPUYECKUX YPAaBHEHUN. Y METh
OPUMEHATH (GOPMYJIIBI IPU PEIIEHUH MPOCTEHIITNX




TPUTOHOMETPUUECKUX YpaBHEHUI

59-61 Pemrenne npoctelimmx TpUroHOMETPUUECKUX 3 3HaATh MPUEMBI JIJI PEUICHUS] TPUTOHOMETPUYECKUX
HEPaBEHCTB. HEPAaBEHCTB. YMETh pelIaTh MpoCTenIme
TPUTOHOMETPUUECKHE HEPABEHCTBA
62-64 [Ipumepsl pemieHrst TPUTOHOMETPUUECKUX 3 YMeTp pemaTh CUCTEMbBI TPUTOHOMETPHUYECKHUX
YPaBHEHUH U CUCTEM yPaBHEHUM. YPaBHEHUU
65-66 [Ipumeps! penieHns TPUrOHOMETPUUYECKUX 2 YMeTh perath CUCTEMbI TPUTOHOMETPHUECKUX
YpPaBHEHUI U CUCTEM YpaBHEHHIA. ypaBHEHUI
67-68 [TonsTre 06 o6patHON DyHKIIHH 2 3HaTh onpeseneHuss 00paTHON QyHKIIUU. YMETh
HAXOJUTh €€ 3HaYCHUSI.
69-72 OOpatHble TPUTOHOMETPUUECKHUE (PYHKITUN 4 3HaTh ONpeIeIICHUs OOPATHBIX TPUTOHOMETPHUICCKIX
¢GyHKIUH. YMeTh HaXOAUTh UX 3HAUCHHUS.
73 Koumponvnas paboma Ne 4 no meme «Pewenue 1 YMeTh perars TPUrOHOMETPUYECKUE YPABHEHHUS U
MPULOHOMEMPUYECKUX YPABHEHUL U HEPABEHCE» HEPaBEHCTBA
IpousBoanas (17 yacos)
74-75 [Tpupamenue GpyHKIHNA 2 YMeTh onpeaensTh npupameHne GyHKIHHA 10
rpaduKy ¥ aHATUTHICCKH
76-77 [TonsiTHE O MPON3BOAHOM. 2 YMeTh onpeaensiTe yriioBoi Ko3pPUIMEeHT o yriay
HAaKJIOHA KacaTeIbHOU
78-79 IToHsATHE O HEMPEPBIBHOCTH U NIPENEIBHOM IIEpexone | 2 YMeTh onpenessaTh SBIsIeTCs U (PYHKIUS
HENpepbIBHOM MO rpaduKy U aHAIUTHYECKU. Y METh
OTpeNieNATh K KAKOMY YHCITY CTPEMUTCS (PyHKLUS
80-83 [IpaBuio BeIMUCIEHUS TPOU3BOIHBIX. 4 3HaTh TPU OCHOBHBIX NpaBuiIa AU GepeHIIMPOBAHUS.
YMeTh NpUMEHATh IPaBUiIa MPU PELIEHUU 3a1a4
84-86 [IpousBoHas Cl0XHON QYHKIIUN 3 YMeTh BBIYUCIATH TPOU3BOJHYIO CI0KHON (PYHKIIMH
87-89 [Tpon3BoiHBIE TPUTOHOMETPUYECKUX (PYHKIUI 3 YMETh BBIUUCIIATH IPOU3BOIHYIO
TPUTOHOMETPUUECKON (PYHKIIUU
90 Konmponvnas paboma Ne 5 no meme "llpouszsoonasn” | 1 YMeTh BBIYUCIATH MPOU3BOJHBIE TIO ITPaBUIIaM




‘ nuddepeHpoBaHms

IIpumeHeHne HenmPepPbLIBHOCTH U NMPOU3BOAHOI (14 yacoB)

91-94 [IpumeneHne HeEnPEPHIBHOCTH 4 YMeTb HaXOAUTh 00JIaCTh ONpeaeICHUs
HETPEPbIBHON (QYHKIIUH, UCTIONB3Ys METOA
MHTEPBAJIOB.
95-97 KacarenbHast k rpaduky QyHKIMHA 3 YMeTb UCTIONIb30BaTh T€OMETPUUECKUN CMBICIT
IIPOM3BOIHON IIPU PELIEHUH 33134
98-99 [TpuOnmxeHHbIE BHIYUCICHUS 2 YMeTb NPUMEHSTh GOPMYITY JJISI BBIYUCIICHUS
IpUOJIMKEHHOT0 3HaYEHUs BBIPAXKEHUS,
COJIEPIKallIero CTENEHb, KOPEHb,
TPUTOHOMETPHUYECKYIO (DYHKITHIO
100-103 [IpousBoaHas B pU3MUKE U TEXHUKE 4 3HaTh MEXaHUYECKUN CMBICI POU3BOIHON. Y METh
IPUMEHSITD [IPU PELIECHUH 3a]1a4
104 Koumponvnasa paboma Ne6 no meme «IIpumenenue 1 YMeETh UCIOIB30BaTh T€OMETPUUECKUN U
Henpepvl8HOCMU U NPOU3BOOHOULY MEXaHUYECKU CMBICIIBI [IPU PELICHUH 33134
IIpumeHeHne Npon3BoAHOI K HccaenoBaHn0 GyHkuuii (16 4yacoB)
105-107 [Ipu3nak Bo3pactanus (yObIBaHUS) PyHKINUU 3 3HaTh NpU3HaK Bo3pacTanus (yObIBaHUs) QyHKINU.
YMeTh UCoab30BaTh MPU3HAK JIJIS ONIPEIETICHUS
IIPOMEKYTKOB MOHOTOHHOCTH (DYHKITMH
108-110 Kputnueckue Touku QyHKIIMHU, MAKCUMYMBI U 3 YMeTh HaXOAUTh KPUTUYECKUE TOUKHU CTEIIEHHON
MUHUMYMBI byHKIIH
111-114 [IpuMepsl NpUMEHEHHS POU3BOIHOM K 4 YMeTh uccnenoBarh GyHKIHIO ¢ TOMOIIbIO
UCCIIEIOBAaHUIO (PYHKIIMH MIPOM3BOJHON U CTOUTH TpaduK QyHKIIUHU O
MIPOBEJICHHOMY HCCIIE€IOBAHUIO
115-119 HauOonbiiee n HauMeHblee 3HaYeHNUs (QYHKIIUN 5 3HaTh CXeMy HaXOXACHUS HAaUOOJIBILETro 1
HaMMEHBIIIET0 3HAaYeHUs! PYHKIUU Ha 331aHHOM
IIPOMEXYTKE. YMETh IPUMEHSATH IIPU PELIECHUH 3a7a4
120 Konmponvnasa paboma Ne7 no meme «IIpumenenue 1 YMeThb uccnenoBarh QyHKIUIO C TOMOILBIO




NPOU3BOOHOU K UCCIE008AHUIO (DYHKYULLY

‘ MPOU3BOIHOMN

3ak/Il0unTeIbHOE MOBTOPEHHE Kypca ajiredpbl M HavaJa aHaau3a (20 yacoB)

121-124 [ToBTOpenue no teme «OCHOBHbIE 4 3HaTh nMpaBuIIa MPeoOpa3oOBaAHUS
TPUTOHOMETPHUYECKUE (HOPMYIIBI» TPUTOHOMETPUYECKUX BBIPAXKEHUN. Y METh
BBITIOJTHSATH MPEe0Opa30BaHUs TPUTOHOMETPUICCKUX
BBIPAKCHU I
125-127 [ToBTOpenue no teme «TpuroHoMeTpudecKue 3 3HaATh MPUEMBI JIJI PEUICHUS] TPUTOHOMETPUYECKUX
(GYHKIIUM YHCIOBOTO apryMEHTa» YpaBHEHU U HEPABEHCTB. Y METh pelllaTh
TPUTOHOMETPUYECKHE YPAaBHEHUSI U HEPABEHCTBA
128-131 [ToBTOpenue no teme «lIponszBoanas» 4 3HaTh OCHOBHBIE MpaBuia TuddepeHupoBaHusl.
YMeTh NpUMEHSTH MPAaBWIIA MPU PEIICHUH 3a7a4
132-134 [ToBTopenue no teme «lIpumeHeHne HEMPEPHIBHOCTH | 3 YMeTb HaXOAUTh 00JIaCTh ONpeaeICHUs
Y TIPOU3BOIHOM HENPEePBIBHON ()YHKITUH, UCIIOJIB3YsT METOT
WHTEPBAJIOB.
135-138 [ToBTOopenue no teme «lIpuMeneHue npou3BoaHON K | 4 YMmeTh uccnenoBath (YHKIUIO ¢ TOMOIIBIO
UCCIIEIOBAHUIO (DYHKIIHID) MIPOU3BOTHOM
139-140 Hmozosas konmponvhas paboma 2

KajengapHo- TeMaTHYECKOE IJIAHUPOBAHUE

AJITEBPA U HAYAJIA AHAJIN3A 11 KVIACC

Auredpa m HavaJs1a aHaau3a: Y4eOHuk 1Js 10-11 ki1. o0meodpa3oBaresabHbIX yupexnenui /A.H. Koamoropos, A.M. A6pamos,




FO.I1. Aynauusbia u ap.; [loa. pea. A.H. Koamoroposa. — M.: IIpocBemienne, 2014.

Ne DJIeMEeHTHhI OcHOBHBbIE TPeOOBAHUSA Bun JlaTa
YPOKa Tema ypoka Tun ypoka Co/lepP KAHUA K 3HAHUSIM, YMEHUSIM U KOHTPOJIH, NPOBEICHU
HABBIKAM y4aluxcst CaMoOCTOsITeIb | §1 YPOKA
HOH
AeSITeJIbHOCTH
IHoBTOpeHue Kypca ajaredOpnl u Havyas aHagau3za 10 kiaacca (114.)
IToBTOpEHME MO TEME Ypox
1 «Tpuronomerpuueckue IIOBTOPEHUS
GyHKIIUH 1000T0 yTiia. W3Y4YEHHOTO
Marepuaia
IToBTOpEHME O TEME Ypok OcHoBHbIE 3HaTbh: OCHOBHbIE
2 «OCHOBHBIE MIOBTOPEHUSI | TPUTOHOMETPUUYECKUE TPUTOHOMETPHUUECKUE
TPUTOHOMETPUYECKHE U3YYEHHOTro | (hopMyJIbl. (bopMyIIbL.
bopMybI». Marepuaina YMeTb: IpUMEHATH UX Ha
IIPAKTHKE.
Tpuronomerpuueckue Ypok IIpumeHeHue YMmers: pemiath
3 YpaBHEHHUS U HEPABEHCTBA MOBTOPEHUS | QJITOPUTMA K PELICHUIO TPUTOHOMETPHUUECKHE
WU3Y4YEHHOTO | TPUTOHOMETPUYECKHUX YpaBHEHUS U HEPABEHCTBA
Mareprana YpPaBHEHUI U HEPABEHCTB
4 CamocrosTenbHas pabora VYpok npakTukym Camocrosrens
Has paboTa
5 Ornpenenenne Nponu3BOIHOM. Ypok [lonsTue kacatenbHOW | 3HATBL: TOHATHUSA
[IpousBoHbie QyHKIUHA. MOBTOpPEHUS | K rpaduKy QyHKIUU. MIPOU3BOIHAS,
M3y4eHHOTO | YTII0BO#M KOdhDHUIHeHT nuddepeHnrpoBanme,
Marepuaia KacarelbHOW. MrHOBeHHast | HempepbIBHAsA QyHKIUS;
6 Onpenenenue Nponu3BOIHON. Ypok CKOPOCTb JIBH)KCHMUS. (hopMyIIbl TPOU3BOIHBIX,




[TpousBoaHbIC PYHKITUIA. noBropenust | [IponsBoanas. npaBuia
n3ydennoro | Juddepennupopanue. nuddepeHnpoBanHusl,
Marepuaia [IpuMeHeHne Mpou3BOIHON | PU3HUECKUI
7 [IpaBuna BeIUKCICHUSA Ypok B (hU3HKE U TEXHUKE. (MexaHUYeCKui) 1
MIPOU3BO/IHBIX. noBropeHust | PU3HMUECKUN CMBICIT T€OMETPUUECKUI CMBICT
M3YYEHHOTO | IPOM3BOIHOU MIPOU3BOTHOM.
Marepuaia YMerb: HAXOIUTH
8 [IpaBuia BeIYKMCIICHUSA Ypox MIPOU3BOIHBIC (DYHKITUH,
MIPOU3BOIHBIX. MTOBTOPEHUS peliaTth 3a1a4u Ha
W3Y4YEHHOTO IpUMEHEHUE
Martepuana MPOU3BOTHOM.
9 IIpuMeHeHne NPOU3BOAHON. | YPOK PAKTUKYM
10 |[IpumeHeHHE MPOU3BOJHON. | YPOK MPaKTUKYM
11 |CamocrostensHas paboTa CamocrosTens
Has pabora
IlepBooOpa3znas (13u.)
12 |Onpenenenue VYpok uzydeHus [TepBooOpaznas. 3HaTh: onpeeneHre
nepBooOpazHoO HOBOTO Heonpenenennsrit epBOOOPA3HOM.
MaTepuaia WHTETpal. YMeThb: HAXOTUTh
13 |Omnpenencuue Vpok npaktukym| MHTErpHpOBanme. epBoOOpa3HbIe
nepBooOpazHoOi Huddepenunponanue U3BECTHBIX (QYHKITUH.
14 |Omnpenencuue VYpok npakTukym
nepBooOpazHon
15 |Omnpenenenue VYpok npakTukym
nepBooOpazHoOn
16 | OcHOBHOE CBOICTBO Ypok usyueHus [Ipu3nak nocrosiHcTBa | 3HaTh: IIpHU3HaK
nepBooOpa3Hoit HOBOT'O ¢bynkuun. O0mumii BUj MOCTOSIHCTBA (DYHKLIMH.
Marepuaia nepBooOpasHbix. OcHoBHOE | OOmIUit BUI
17 | OcHOBHOE CBOICTBO VYPpOK MpakTHKyM| CBOMCTBO MEPBOOOPA3HBIX. | HEPBOOOPA3HBIX.




nepBooOpazHoOn [Tpumepsl HAXOXKAECHUS OCHOBHOE CBOWCTBO
18 | OcHOBHOE CBOMCTBO VPpOK MpakTUKyM| NIEPBOOOPA3HBIX. nepBOOOpa3HbIX, €r0
epBOOOPa3HOil reOMETPUYECKUI CMBICI;
19 | OcHOBHOE CBOMCTBO VPOK NpaKkTuKym Tabyuily IepBooOpasHeIX | CaMOCTOSTEND
11epBOOOpa3HOM JUISL 3TIEMEHTapHBIX Has padora (10
GbyHKIUH. MUH)
YMerb: BBIUUCIIATD
epBOOOpPA3HbIC
JIEMEHTapHbIX (PYHKIUN
20 | Tpu mpaBuiia HaXOXKAECHUS VYpok usydeHus
IepBOOOPA3HBIX HOBOI'O
Marepuaia
21 | Tpu npaBuiia HaXOXACHUS YPpOK IpakTUKyM
IepBOOOPA3HBIX
22 | Tpu npaBuiia HaXOXKJAECHUS KomOunupoBanu [IpoBepounas
epBOOOPa3HBIX Bl YpOK pabora (20
MUH)
23 |O6o0mieHne U KOppeKIus o | Ypok 06001ieHus]
teMe «IlepBooOpa3zHas» U KOppEeKLNU
24 | Koumponvhnas paboma Nel | YPoKk KOHTPOJIA IIpoBepka 3HaHMi, K.P.
no meme «llepsoobpasnasny | 3HaAHUI YMEeHHI U HABBIKOB 110
TeMe
HNurerpaa (154.)
I1nomans KpUBOIUHEHHON Ypok uzyuyeHus KpuBonuneiinas 3HaTh: NOHATHE
25 | Tpaneuuu HOBOTO Tpaneuus. Teopema o KpUBOJIMHEWHAs Tpareuus;
Marepuaia IIJIOIIA N KPUBOJIUHENHOM (dhopMyiy miomaan
26 [1nomane KpUBOJIMHENHON Ypok npaktukym | Tpanenuu. [Inomans KPHUBOJIMHEWHON
Tpanenun ¢burypsl, orpaHiYeHHON TpareIu.
27  |IInomans KpUBOIHHEHHON Ypok npakTukyMm | TMHUAMHA YMeTb: BBIUUCIATD




Tpanenuu

IUIOLAH,

73 [1nomane KpUBOJIUHEHHON YPpok npakTukym OTPaHUYECHHBIMU JIMHUSIMU
Tpanenuu
[1nomaae KpUBOIUHEHHON KomMOuHMpoBaHH CaMocTosTenb
29 | Tpaneuuun Bl yPOK Has pabota (15
MUH)
Nurterpan. ®opmyna Ypok u3ydyeHus [TonsiTue unHTerpana, 3HaTh: MOHATHE
30 Herorona — Jleitbawuia. HOBOT'O Npeiesbl UHTETPUPOBAHUS. | ONPEJACICHHbBIA UHTETpall,
Martepuana 3HaK UHTErpaa, peIeIIbl
31 Hurerpan. @opmyna VYpok npakTukyMm | OABIHTEIpAIbHAS MHTETPUPOBAHUS,
Hrrorona — Jleitbauria. GbyHKIUS, IepeMeHHas MOJIBIHTETPATBHAS
Nurerpan. @opmyna VpOK mpakTuKyM | MHTErpupoBanus, GopMyna | QyHKIMs, HEpeMeHHas
32 Herotona — JleitOnuna. IIJIOIIAN KPUBOJIMHENHOU WHTEIPUPOBAHUS,
Hurerpan. @opmyna Komb6unuposanu | Tpanemuu. ®opmyna IMPOUCXOKACHUE CIIOBA CaMocTosTenb
Herorona — Jleiibuuna. BIi YPOK Herorona- JlelOuuua, ee UHTETpall; Has pabora (20
MIpUMEHEHUE reOMEeTPUUECKUN U MUH)
33 (buznuecKuil CMbICT
OIIPEAEIIEHHOTO
WHTEeTpaa, Gopmyna
Hrrotona- Jleitbnuna
34 IIpumeneHne nHTErpaa. Yok - yueOHbIi [IpumeHeHue 3HaTh: GOpMYIIBI I
MPAKTUKYM WHTETpaJia JUisl BRIYUCICHUS | BBIYMCICHUS 00bEMOB TeT,
35 |IIpumeHeHue uHTerpana. VYpok npakTukyMm | 00beMoB Tes. GopMyIisl paboThl, coBepIIaeMoit
36 |IIpumeHeHue uHTErpana. Vpok npaktukym | 006eMoB Tenl. Dopmyna IIEPEMEHHOM CUJIOMN,
IIpumeneHne nHTErpaa. Komb6unmnpoBanu paboThl, coBepIIaeMoii KOOpAMHATHI LIEHTPpa Macc; | CamMOCTOSITENb
37 BII YPOK MEepEMEHHOMN CHIION. 3aKOH | YMeTh: IPUMEHSTh Has padora (15
I'yka. [IpaBuna n3y4deHHbIe (OPMYITBI Ha MUH.)
18 O06o0611eHne u KoppeKius o | Ypok 0000meHus HAXOKACHAS NEHTPAa MacC. | TIPAKTHKE.

TEMC «I/IHTeraﬂ»

U KOppEKLUHU

dopmyiia 7151 BBIYUCICHUS




KOOPJAMHATHI IIEHTP Macc.

Koumponvnasa paooma Ne 2 | YPOK KOHTPOJISA IIpoBepka 3HAHMI, K.P.
39 no meme «Mumezpan» 3HAHUM YMeHHI U HABBIKOB 110
TeMe
O060061enue nousaTus crenenu (154.)
Kopens n-oii ctenenu u ero VYpok uzydeHus Kopens n-oii crenenu 3HaTh: OlpeseIcHNE
40 CBOMCTBA. HOBOT'O W3 YKCIa a. KOPHS1 1-Ol CTEIEHU U3
Marepuaia ApudmeTnueckuii KOpeHb yucna a,
A1 Kopens n-o¥i crenienu u ero KoMOuHMpOBaHH | 7-0M CTENIEHU U3 YNCIIA a. apruMETHIECKOTO KOPHS
CBOMCTBA. B ypOK Papuxan. Ilokazarenn n-O¥ CTENEHU U3 YMUCIIA a;
42 KopeHb 1-01 CTENEHU U €T0 Kombunuposanu| KopHs. [TogkopenHoe OCHOBHBIC CBOWCTBA
CBOICTBA. I YPOK BeIpakeHHe. OCHOBHBIE KOpHEH N-OM CTENEHH.
Kopens n-oli crenienu u ero [IpoayKTUBHBII | CBOWCTBA KOPHEii /-0 YMeTh: BBIYMCIIATH CamocrosTens
CBOICTBA. YPOK cTeneHu. Berancnenue KOpPEHb N-i CTETIEHU U3 Has pabora (20
43 paauKaoB. JEHCTBUTENILHOIO YUCIIA, MUH)
peaTth ypaBHeHUs X"=a.
m HppaunonanbHbie VYpok-npaktukyM| HppaunoHanbHbie 3HaTh: noHATHE
ypaBHEHUSI. ypaBHeHus1. Meton UPpALMOHATILHOE
45 UppanmoHanpHble KomOuHupoBaHH| peIICHUs UPPALIMOHANIBHBIX | YpaBHEHHE, CIIOCO0
YpaBHEHUS. bIl YPOK ypaBHeHul. [IpoBepka pelIeHus
HppatronanbsHbie Vpoxk-npaktukym| KopHen. Ilocropornue MpPpaIMOHAIbHBIX
ypaBHEHHSL. KopHH. MppanmonansHbie YpaBHEHUH.
46 HEpaBEHCTBA Ymerb:pemaTth
UppaLOHAJIbHbIE
YpaBHEHUS U HEPABEHCTBA
CucTtembl HppalIMOHAIBHBIX | YPOK-TIPAKTUKYM Cucremsl
47 ypaBHEHUM HUppaIMOHATIBHBIX

YpaBHEHUH U MpaBUiia UX
peleHui




CucreMbl HpPAUOHATIBHBIX | YPOK-IIPAKTUKYM CucrtemMsbl 3HaTh: OCHOBHBIE CamocTosiTens
YpaBHEHUU HUppalMOHATIbHBIX npaBuJjia pelieHus cucreM | Has padota.(20
YpaBHEHUH U IpaBuia UX UPPALMOHATIBHBIX MUH)
48 pelIeHui ypaBHEHUH.
YMern: pemiath CUCTEMBI
HppalMoHaIbHbIC
YPaBHEHUHN .
CreneHb ¢ paliMoOHaIbHBIM Ypok u3ydyeHus CreneHsb C 3HaTh: onpeeeHue
49 [OKa3aTeJeM. HOBOT'O palroOHaIbHBIM CTENEHU C PALIMOHAIIbHBIM
Marepuaia nokasaresnem. CBOHCTBO nokasaresneMm. CBOICTBO
50 Crenens ¢ pallMOHAIbHBIM YPOK-TIpaKTUKyM | CTEIIEHEN C pallMOHATIbHBIM | CTEIIECHEH C
II0Ka3aTeleM. IIOKa3aTeJeM. palroHaIbHBIM
| CreneHsp ¢ paluOHAILHBIM Ypok-nipaKkTUKyMm IIOKa3aTeJIEM.
> MOKa3aTeIeM. YMers :1peacTaBiIsTh
CreneHs ¢ pallMOHAIbHBIM YPOK-IPAKTUKYM KOPEHb N-0ii CTEIICHU B CamocrosiTens
52 MOoKa3aTeyieM. BHJI€ CTETICHU C Has pabora (15
panroHaJIbHBIM MHH)
O06001eHre 1 KOPPeKIus 1Mo | Ypok 006001eHus] IIOKa3aTeJICM, CTCIICHD B
teme «KopeHnb crenenu n» U KOPPEKIINU BUJIC KOPH:, YIIpOIIAaTh
BBIPAKEHMUS, COAEPIKAIINE
>3 CTEINEHU C PAIIMOHATIEHBIM
M0Ka3aTesaeM, HaXOUTh
WX 3HAYCHUS
Konmpononas paooma Ne 3 | YPOK KOHTPOJIsA IIpoBepka 3HAHMH, K.P.
54 no meme «KopeHb creneHu | 3HAHMH YMEHHUI U HABBIKOB 10
n» TEME
IToxa3zaTenbHas u norapupmuyeckast pynkouu (254.)
55 [ToxazarenbHast QyHKIHSL. Komb6unupoBanu Crenens C 3HaTh: OHATHE CTEIICHU
BIil YPOK HUPpAOHATIEHBIM C UppalMOHATIEHBIM




56 |IlokasarenbHast PyHKITHSI. YPOK-TIPaKTUKYM | TTOKa3aTEJIEM. MOKa3aTeyeM,
57 |IlokazarenbHast PyHKIHMS. VYpok-npaktukym| Iloka3arenbHas GyHKUIUSA. orpezesieHue
[TokazatenbHas QyHKIHSL. Vpok-npaktukym| CBOHCTBA NOKa3aTEIbHOM MOKa3aTeNIbHOW PyHKIMH. | CaMOCTOSTEND
¢bysakuu. OCHOBHBIE Caoiicta pynkumu y=2%, | mas pa6ora (20
CBOMCTBA CTEIECHEM. 1, MHH)
y=—"1 ux rpaduku.
2
YMeThb: cTpouth rpaduxu
53 MOKa3aTeNbHBIX (DYHKITHIA,
OIpEAEIIATh 3HAYCHHUE
(GYHKINY TI0 3HAYEHUIO
apryMeHTa, OIUCHIBATh 110
(dhopMyIie oBeieHNE U
CBOMCTBA ITOKA3aTEJIbHOU
byHKIIIN
59 Pewenue nokasarenbHbIX Ypok- yueOHbIf [TokazarenbHble
YpaBHEHUI U HEPABEHCTB. MPaKTUKYM ypaBHeHus. Teopema o
60 Pemenne nokasarenbHbIX VYpok- yueOHbIN | ITOKAa3aTEIBbHOM YPaBHEHUU.
YpaBHEHUI U HEPABEHCTB. MPaKTUKYM CucreMsl MOKa3aTeabHbIX
61 Pemenne nokazareabHbIX YpaBHEHUH.
YPaBHEHUI U HEPABEHCTB. ITokazarenbHble
62 Pemenune nokasarenbHbIX HCPAaBCHCTBA, IIPUHITUII KX
ypaBHEHHI U HEPABCHCTB. pemenus. CucTemsl
Pemrenne nokasarenbHbIX ITOKa3aTCJIbHBIX CamocrosiTenb
63 YpaBHEHUN U HEPABEHCTB. HepaBeHCTB. MeToz Has pabora (20
MHTEPBAJIOB. MHH)
Jlorapugmsl 1 UX CBOMCTBA. | YPOK U3yueHHUS IIpocreiimee 3HaTh: ONpeseIcHNE
64 HOBOTO noKa3aTeJbHOe ypaBHEHHe. | Jjorapudma; OCHOBHOE
Martepuaia Jlorapugm. OcHOBHOE JorapupmMuIecKoe
65 |Jlorapudmsl u ux cBoiictBa. | KoMOuHHMpOBaHH | Jorapu(pMUIECKoe TOXJIECTBO.




bIl YPOK TOXIECTBO. YMeTh: BHIYUCTATH
66 Jlorapudwmsl u ux cBoiictBa. | KomOuHupoBaHH aorapudmbl
bIl YPOK
67 Jlorapudwmel u ux cBoiictBa. | KomOuHMpOBaHH
BII YPOK
Jlorapudmsl u ux cBoiictea. | KomOuHMpOBaHH CamocrosiTenb
68 BIi YPOK Has pabora (15
MUH)
Jlorapudmudeckas GyHKIHs. | YPOK H3ydeHUS Jlorapupmuueckas 3HaTh: onpeeeHue
69 [TonsTue odbpaTHOMI HOBOTO ¢ynkuus. OCHOBHBIE aorapudmuyeckoin
byHKINN Marepuana CBOICTBa (yHKIMH, OCHOBHBIE
Jlorapupmuueckas GyHKIus. | YPOK-IPAKTHKYM| J0rapu(pMUUECKON CBOIiCTBa
70 [TonsiTre oO6paTHOU ¢bysakuu. ['padux norapummuaecKoi
byHKIIUU GbyHKIUH. GbyHKIUY.
Jlorapupmuueckas pyHkuus. | Vpok-npakrukym| Jlorapudmmdeckas YMeThb: cTpouts rpaduk
71 [TonsiTue obpaTHO GbyHKIMS Kak oOpaTHas K Jorapu(pMHIECKOM
GyHKIUHU MOKa3aTeIbHOM. (yHKIIUU, ONTUCHIBATD 10
Jlorapudmuueckas GyHKIUS. | YPOK-NIPAKTUKYM rpaduxy u no popmyie CamocrosiTens
[TonsiTne o6paTHON TIOBE/ICHUE U CBOMCTBA Has pa6ota.(20
GyHKIMN (dbyHKIMH, TPUMEHSTh MHH)
(yHKIIMOHATIBHO-
2 rpaduyeckuil METo Npu
pelLeHnu
JOrapupMHUUECKIX
ypaBHEHUI U HEPABEHCTB.
73 Pemenune norapudmuueckux | KomObunupoBanu Jlorapudmuueckue 3HaTh: TP OCHOBHBIX
yYpaBHEHHI U HEPABEHCTB. BIif YPOK ypaBHEHUsI, OCHOBHBIE METOIa PEIICHHS
74 Pemenue norapudpmuuecknx | KomOMHUpOBaHH | METOJBI X PEIIEHMS. JorapupMUUEcKux

YpPaBHEHU U HEPABEHCTB.

BII YPOK

Cucremsl

YpaBHEHUI; METOIbI




75 Pemenue norapudmuueckux | MccnegoBarense | gorapudmuueckux pelieHus
YpaBHEHUI U HEPABEHCTB. KU ypoK ypaBHeHUH. Penienue Jorapu(pMUUECKIX
76 Pemenue norapudmuueckux | KoMOMHHpOBaHH | JIOrapu(pMUYECKUX HEPaBEHCTB.
YPaBHEHUI U HEPABEHCTB. BI ypOK HepaBeHCTB. Meton YMmern: pemiatsb
Pemenne norapupmuuecknx | KoMmOuMHMpOBaHH | MHTCPBAJIOB. norapuMUIECKHE CamocrosTenb
YPaBHEHUI U HEPABEHCTB. Bl ypOK YPaBHEHHUS U CUCTEMBbI Has pabota (25
JOrapupMHUECKIX MHH)
77 yYpaBHEHUH,
norapudmuueckue
HEPaBEHCTBA.
O06o001eHre 1 KOPPEKIus 1o | Ypok 00001IeHus]
73 teMe «IlokasareinbHas u U KOppEeKLUU
Jorapupmmuyeckasi
pynxuun»
Konumponvnas paboma Ne 4 | Ypoxk KOHTPOJIs IIpoBepka 3HAHMI, K.P.
79 no meme «lloka3zarenbHasi | 3HAHMH. YMEHHii U HABBIKOB 10
u Jorapudpmudeckasn Teme
GyHkumn»
IIpousBoanas noka3zarejabHOM U Jorapupmudeckoi pynkumii (204.)
IIpousBoHas Komb6unmnpoBanu Yucno e. ®yHknus 3HaTB: CMBICI U 3HaYCHHE
80 MOKa3aTeIbHOU (PYHKITUH. bIil YPOK y=e*. DKCIIOHEHTA. YHuClIa e; CBOMCTBa
Yucio e. CoiicTBa (pyHKIHH. ¢byHKIMN y=€*;
IIpousBoHas IMponyktuBHb | O61acTh ONpeAEneHus U ompeAeeHue
81 MoKa3aTeIbHON (QYHKIUH. YPOK 00J1acTh 3HAUCHUH HaTypaJbHOTO Jorapupma;
Yucno e. ¢bynakiuu. dopmyna CB-Ba QYHKINH y=Inx;
[TpounsBogHas IIpoAyKTHBHBIN | IPOU3BOJAHON QyHKIMH e*. | (GopMyIly IPOU3BOAHOM
82 NOKa3aTeIbHON (YHKIINU. YPOK HatypanbHslii orapugm. MOKa3aTeJIbHON (YHKLIUU.
Yucio e. Teopema o YMeThb: BHIUUCTATH




[TponsBogHas VYpok-npakTukyM| auddepeHunpyemMocTu IIPOU3BOJIHBIC
83 MOKa3aTeIbHOU (PYHKITHH. MOKa3aTeIbHOU (PYHKITUH MOKAa3aTeJIbHBIX (YHKITUN
Yucio e. a‘, CIIEACTBUE U3 TEOPEMBI. | IIPU HAIIUCAHUH
[TpousBogHas Ypok n3ydeHust YPaBHEHUs KacaTelIbHOM, CamocrosTenb
84 MOKa3aTeIbHON (QYHKIIUH. HOBOTO UCCIIeIOBAaHUH (DYHKITHH Has pabora (20
Yuco e. Marepuaia Ha MOHOTOHHOCTb H MHH)
ITpousBognas KomOunupoBanH 9KCTPEMYMBI, IOCTPOCHUE
85 JorapuMUIEeCcKOM BIi YPOK rpadukoB QyHKIHH,
GYHKIMH. OTBICKAHUU HaUOOJIbILINUX,
ITponsBogHas KomOunupoBanu HaUMEHBIIKMX 3HAYCHUH
86 norapuMuIecKoi Bl YPOK (yHKIIUU Ha OTpE3Ke.
GbyHKIHN.
IIpousBoaHas YPOK-IpaKTUKyM
87 Jorapu(MUIECKOM
GbyHKIIH.
IIpousBoaHas YPpOK-IPAKTUKYM
88 Jorapu(MUIEeCcKOM
GyHKIUH.
[TpousBogHas Y pOK-pakTUKyM [TpoBepounas
89 Jorapu@pmMuIecKon pad. (20 mun)
GbyHKIIH.
90 CrenenHas QyHKIHUS. KomOuHupoBanH CrenenHas GpyHKUIUSA 3HaTh: oNpeneIcHNe
BII YPOK y=x". HatypanbHblii u CTENeHHON (YHKLUY;
91 CrenenHast QyHKIUS. KoMmOGHHHpOBaHH | JECATUYHBIN JIOTapH (MBI CBOMCTBA U rpaduK
BII YPOK CsoiicTBa 1 rpaduk CTENEHHON (YHKIINH,
CrenenHnast QyHKIUS. Ypok CTETNIEHHON (YHKIIUH. CHOCOOBI BBIYUCIIEHUS
3aKpEeIUICHUS HNuddepennmpoBanue n 3HAYCHUU CTEIICHHOU
2 U3y4EHHOTO MHTErpUPOBAHUE CTETIEHHOH | GYHKIUH; GOPMYIIBI

MaTrepuaia

GyHKIMU.

IIPOU3BOJHON U




Crenennast QyHKIIHS.

KomOunnpoBanx
bIl YPOK

epBOOOpa3HOM
CTENEHHOH (YHKIIUH.

YMeThb: cTpouth rpaduxu

1 OIHCBLIBATh CBOMCTBA

93 .
CTETICHHBIX (DYHKIIHIA,
HaXOJUTb IPOU3BOJIHBIE U
epBOOOpPa3HbIC
CTETIEHHBIX (DYHKITHIA.
[TousiTue o Ypok u3ydyeHus Henocpencreennoe 3HaTh: MOHATHE
muddepeHIaTbHBIX HOBOTO WHTETPUPOBAHUE. nuddepeHIHaIbHOTO
YpaBHEHHUSX. MaTepuaa [Ipocreiiiee ypaBHEHHUs, 001U BH],
muddepeHraIbHOe CMBICIJI, CBOMCTBA
94 ypaBHEHUE YPaBHEHUS U METOJI €r0
pelIeHus.
Ymersn: pemiath
Qg depeHratbHbIe
YpaBHEHMSL.
ITonsTHE O Ypok-
95 nuddepeHInaITbHbIX MPaKTUKYM
YpaBHEHHUSIX.
ITonsiTHE O Ypok- HuddepenunanbHoe Ymersb: pemiath 3a1a4H,
g depeHInaIbHbIX MPaKTUKYM ypaBHEHHE [TOKA3aTEIbHOIO | CBOASIINECS K
96 YPaBHEHUSIX. pocTa U MOKa3aTeIbHOTO HaXOXKJCHUIO (DYHKIIUH,
yObIBaHUs. PanoakTUBHBIN | ylOBIIETBOpSIOIIEH
pacnaz. Qg depeHaIbHOMY
YPaBHEHHUIO
ITonsiTHE O Ypok- l'apmonnueckue 3HaTh: NOHATHE BTOpas CamocrosiTenb
97 mudepeHIaTbHBIX MPAaKTUKYM KoJnebanus1. Bropas MPOU3BOHAS, Has pabora (20
YPaBHEHUSX. pou3BOJHas1. Beicime muddepeHnanbHOe MUH)




MOPSJIKH.
Huddepennmanbroe
ypaBHEHHE TaPMOHUYECKUX
koJiebanuii. [Tagenue ten B
aTMochepHoi cpene.

ypaBHEHHE
rapMOHMYECKUX
KoJIe0aHU M.

YMeThb: J0Ka3bIBaTh, YTO
cTerneHHast QyHKIHs
SBIISICTCS PEILICHHEM

Qg depeHInaIbHOro
YpaBHEHHUS; CTPOHUTH
rpaduKu rapMOHUYECKUX
Kosie0aHuit

O06001IeHre 1 KOPPEKIHUS 110
teme «IIpousBogHasn

Ypok 06001IeHNS
U KOppEKLUHU

98 MOKA3aTeJbHON 1
JorapupmMuueckoin
GyHKumin».
Koumponvnas paboma Ne 5 | YpoK KOHTPOJISA IIpoBepka 3HAHMIA, K.P.
no meme «llpoussoanas 3HAHMH. YMEHHUI U HABBIKOB 110
99 NOKa3aTeJbHON U TeMe
Jorapupmuyeckoin
pynxuuming
HTorosoe nopropenue Kypca ajaredpbl 1 Hayau anajausa (374.)
JlelicTBUTENBHBIC YKCIIA [ToBTOpPUTENBHO- PanmonaneHble YMmeTh: mpeoOpa3oBHIBATH
100 0000 IaroIHit HppaLMOHATIbHBIE YHCIA, anredpanvyeckue
YPOK npeoOpa3oBaHue BBIPAKEHUS
JIeiCTBUTENIBHBIE YU CIIA [ToBTOPUTENBEHO- | BEIPAKEHUM
101 00oO0aronuii
YPOK
102 | [leiicTBUTENIbHBIE YHUCIIA [ToBTOpUTENBHO-




00oO0maromnii

YPOK
[IpeoOpazoBanue [ToBTOpUTENBHO- DopmyJIbl 111 YmeThb: npeodpa3oBbIBaTh
103 BBIPAXXEHUI, COIEpIKALUX 0000maroIHii npeoOpa3oBaHus BBIPAKEHUS, COEpKAILNE
pasvKabl U CTENIEHU YPOK BBIPAKEHUH, COAECPKALUX | PAJUKAJIbI U CTEIICHH.
pasKabl U CTENIEHU
IIpeoOpazoBanue [ToBTOpUTENBHO- [IpeobpazoBanus YmeTb: npeodpa3oBbIBaTh
TPUTOHOMETPUYECKHX 00001l | TPUTOHOMETPUYECKUX TPUTOHOMETPHUUECKUE
BBIPAKCHHI. YpOK BBIpKEHUI. BBIPAXXEHHUSI, CTPOUTH
Tpuronomerpuyeckue Tpuronomerpuyeckue rpaduKu ¥ ONUCHIBATH
byHKIIH. GyHKIIUHM y=Sinx, y=COsX, CBOIiCTBa
104 y=tgx, y=ctgx. CBOCTBa U | TPUTOHOMETPUUYECKUX
rpaduku GyHKINH. GbyHKINN
O6parnblie
TPUTOHOMETPUUECKUE
GbyHKIIMU. ApKCUHYC,
apKKOCHHYC, apKTaHT€HC,
apKKOTaHI'EHC.
[Tpeobpa3zoBanue [ToBTOpHUTENBHO-
105 | BBIpakeHHH, COAEPIKAIIUX 00o06maronui
CTETEHHU U JorapudMbl YpOK
YpOoK-paKkTUKymM PanmonanbsHbie 3HaTh: CBOMCTBA
¢ynkuuun. CtenexHas, palMOHATBHBIX,
@DyHKIUY, UX CBOWCTBA U nokaszaTeabHas U NOKa3aTeIbHbIX U
106- | rpaduku. norapupmMuyuecKas J0rapupMUUECKIX
108 | Tpuronomerpuueckue ¢ynkuuu. O6nacth (GyHKIMHA.

¢dbyakun. CteneHHas
,JJIOKa3aTenbHas u
norapudmuueckas GyHKIUN

ompeneneHus 1 00J1acTh
3HaYEHUN QYHKIHUHU.
Huddepenunponanue

YMeThb: cciaenoBaTh
pauuoHaIbHBIE,
II0KA3aTCIbHBIC U




byHKIHIA.

JorapupMuIeCcKre
(GYHKLIHU ¥ CTPOUTH UX
rpaduKu; HAXOIUTh
IPOM3BOJIHBIE (PYHKLINH;
MPUMEHSTH rpadudeckuii
METOJI IPU pELICHNUN
YPaBHEHUI U HEPABEHCTB

PaunonaneHblie ypaBHeHus u | [loBropurenbHO- PaunonansHbie Ymersb: pemiath
109 | HepaBeHCcTBa 00o0waronMii | ypaBHEHHUS U HEPaBEHCTBA | pallMOHAJIbHbIE ypaBHEHUS
YPOK Y HEPABEHCTBA
UppanmonansHbie IToBTOpPHTENBHO- Hppaunonanbabie Ymers: pemiath
110 | ypaBHEeHUS 00001t | ypaBHEHHS U CHCTEMBI UppalOHaJIbHbIE
YPOK HApPALMOHAIBHBIX YPaBHEHHUS U CUCTEMBbI
HppauroHanbHble YpOK-TIpakTUKyM| YPaBHEHHUM UpPpalMOHATIbHBIX CamocrosiTens
111 | HepaBeHcTBa ypaBHEHUH Has pabora.(20
MUH)
Tpuronomerpuueckne IToBTOpPHTENBHO- Pemenue Ymern: pemiath
YPaBHEHUS U HEPABEHCTBA 0000110 | TPUTOHOMETPUUYECKUX TPUTOHOMETPUYECKHUE
YPOK YPaBHEHUW U HEPABEHCTB YpaBHEHUS U HEPABEHCTBA
rpaduyecKuM crocoooM U ¢
112 MOMOIIIBIO (HOPMYIT:
(hopMyIIbI IBOMHOTO yTJIa,
OCHOBHOTI'0
TPUTOHOMETPUYECKOTO
TOXKJIECTBA U JIp.
IToka3atenbHble ypaBHeHus1 | [loBTOpuTensHO- OCHOBHBIE METOJIBI Ymersb: pemiath CamocrosTens
113 00oO0aronuii penieHus MoKa3aTeNbHbIX ITOKa3aTeIbHBIE Has padora.(15
YPOK YpaBHEHHU ypaBHEHUS MUH)
114 |Iloxa3arenbHble HepaBeHCTBA | [loBTOpHUTENBHO- OcCHOBHBIE METOBI Ymersn: pemath




o0o0mIaronit pelieHus oKa3aTeIbHBIX TOKa3aTeIbHBIC
YPOK HEPABCHCTB HEPaBEHCTBA
Jlorapudpmudeckue [ToBTOpUTENBHO- OCHOBHBIE METObI YMern: peniath
115 |YpaBHeHus 0000maroIHii pelieHus JorapupMuIecKue
YPOK JOrapupMHUECKIX ypaBHEHUs
YpaBHEHUH
Jlorapudmudeckue [ToBTOpUTENBHO- OCHOBHBIE METObI Ymern: peniath
116 HEpaBEHCTBA 00o0mIaronit perieHus JorapupMUIECKHE
YPOK JorapupMUUECKUX HEPaBEHCTBA
HEPABEHCTB
CucreMsl paliioHaIbHBIX VY poK-IIpakTHKyM OcCHOBHBIE METOBI YMeTh: pemiath CUCTEMBI
17 YpaBHEHUI U HEPABEHCTB peLIeHUs CUCTEM palLOHAIbHBIX YPAaBHEHUM
palOHaIbHBIX YPABHEHUM | U HEPABEHCTB
1 HEPAaBEHCTB
CucreMbl HppallMOHAIBHBIX | YPOK-IIPAKTUKYM OcHOBHBIE METOABI YMeThb: penatb CUCTEMBI
118 yYpaBHEHUN pELIEeHUs CUCTEM UPpaLMOHAIbHBIX
UPPpalMOHAIBHBIX YPaBHEHUN
ypaBHEHUN
Cucremsl Y POK-IIpaKTUKYM OCHOBHBIE METO/BI YMeThb: pemiath CUCTEMBI
119 | TPHrOHOMETPUHIECKHX pelIeHUs CUCTEM TPUTOHOMETPUUECKUX
YpaBHEHUU TPUTOHOMETPUUECKUX yYpaBHEHUN
ypaBHEHUH
CucreMbl IOKa3aTENbHBIX U | YPOK-IIPAKTUKYM OcHOBHBIE METOBI YMeThb: pematb CUCTEMBI
JorapupMUUECKUX pELIEHUs CUCTEM NIOKa3aTeNbHbIX U
120 | ypaBHeHHH [IOKa3aTEeNIbHBIX U JOrapupMUUECKIX
Jorapu(pMUUECKUX ypaBHEHUN
YpaBHEHU
121-  |IIpom3BonHas Ypok-npakTuKyM [IpousBoanas. [IpaBuna | 3HaTh: npaBuia CamocrosTens
123 BBIYMCIICHNS [IPOU3BOJHBIX. | BBIYUCICHUS Has pabota (15




[Ipumenenne npou3BOIHON
K HCCIeI0BaHUIO (DYHKIUH.
[Ipumenenue npou3BOIHOM
B (hU3MKE U reOMETpUH.

MPOU3BOIHBIX.

YMerh: HAXOOUTH
IPOU3BOHBIC (DYHKIIHIA;
HCCIIeI0BaTh (PYHKIIUHU C
IMOMOILBIO ITPOU3BOIHOM;
pemiaTh 3aJa4u Ha

MUH)

MIPUMEHEHHE
IIPOU3BOJHOM.
[TepBooOpa3zHas YpOoK-npaKkTUKyM [TepBooOpaznas. 3HaTh: npaBuia
124 [IpaBuna BelUKUCIECHUS BBIYHCIICHHS
12 6_ MepBOOOPA3HBIX. epBOOOpa3HBIX.
YMerb: HAXOAUTH
nepBooOpa3Hbie QyHKINUN
WnTerpan Y poK-IIpaKkTHKyM [Tnomanp 3HaTh: popmyny
KPHUBOJIMHEWHOM Tpaleuy. | IUIOL[aAu KPUBOJIMHEWHON
Wurerpan pynkuuu. Tpaneuuu, Gopmyny
®opmyia HerotoHa- Herorona-JleliOauna.
JleitOuuna. [Ipumenenue YMersb: BBIUUCIATH
WHTETpasa. WHTETrpaJibl; HAXOAUTh
127- HauboJbIIee U
129 HANMEHBIIIEE 3HAYCHUS
WHTETpaJ1a; BBIYUCIISATh
riomanu ¢uryp,
MOJIB3YACH (GOPMYIIOit
HrroTona-Jleiionuma;
peuaTh 3aJa4u Ha
MIPUMEHEHHE UHTEerpalia
130 Pemenne ypaBHeHU U Ypok-npakTuKyM VYpaBHeHuUs U Ymersb: pemiath

HEPaBEHCTB C apaMeTPOM

HCpPaBCHCTBA C IMapaMeTpoM

ypaBHEHHUS ¢ TapaMeTpoM




1 HEPaBEHCTBA C
napaMeTpoM.

131

AnreGpanyeckue ypaBHEHUS

YpOoK-npakTUKyM

OCHOBHEBIE MCTOABI

YMern: peniath

(o Tumy 3a1a4 BTOpOi peuIeHus ypaBHEHUI ypaBHEHUA
4acTu)
132 Pemenue HepaBeHCTB (110 YPpOK-IIpaKTUKYM OcCHOBHBIE METO/BI Ymers: pemiath
TUITy 33/1a4 BTOPOil yacTn) pELIECHNs HEPABEHCTB HEPaBEHCTBA
Hmozosas konmponvnasn YPpok KOHTpoJIst IIpoBepka 3HAHMI, K.P.
133 | paboma Ne8 3HAHUM YMeHHI U HABBIKOB Y4-CS
3a 10-11 kaccel
[Tonroroska k EI'D YPOK-IpaKkTUKyM [IpaBuna npoBeneHus YMerh: IpUMEHATh
EI'D. BoinonHenue 3ajaHuil | OJy4yeHHbIE 3HAHUA,
134- c caiita EI'D P® YMEHHUSI U HAaBbIKU IpU
136 BBIITOJIHEHUH 3aJIaHHM,

AHAJIOTUYHBIX 3aJaHUAM
EI'D

Hroro uacos 136

KanenaapHo-temaTnyeckoe mJIaHMPOBaHUe 10 ajiredope u
Ha4YajlaMm MaTeMaTu4eckoro anaausa 10 kiacc

I.A.AnmumoB, FO.M.Konsrun, M.B. TkaueBa u ap «Anrebpa u Hayanma maTemaTuueckoro aHanusa, 10-11 kiaccel»: y4eOHHK ISt
o011eo0pa3oBaTeIbHbIX OpraHu3aluii: 0a30BbIN U yriyOJaeHHbIH ypoBHU. 4-¢ u3a.-M.: IIpocsemienue, 2014 r.

Ne Conep:xanue Koua-Bo | [lata | OcHOBHBIE BUBI PK MTO
MaTepuaia 4acoB AeATeIbHOCTH

Pa3nea 1. [lelicTBuTeIbHBIE YKncaa -17 yacoB

1-2 ‘ [lenble ¥ palOHAJIBHBIC YUCIIA. ‘ 2 ‘ ‘ N3yuenue HOBOTO ’ [Ipumepsl U3 ‘ Jlexuus




JlericTBUTEIbHBIE YHCIIa

MaTepuaa

HaXO0XJICHUS
pacCTOAHUM 110
Kaiyxckoit o6mactu

[Ipe3enTanus

3 Yucnosas npsimMasi, HEpaBeHCTBA, 1 Crposr 4yncioBble [Ipesenranus
IPOMEKYTKHU IIPOMEKYTKH
4 Mopynp AEMCTBUTEIBHOIO YHCIIA | Beluncnenus [IK
5-6 beckoneuHno yObIBarommas 2 Breraucnenus [IK
reoMeTpHuuecKas porpeccust
7 OcHoBHas Teopema apupMeTHKH 1 Pemator npumepsl 3agauu Ha [Ipe3enTanus
HaTypaJIbHbIX YUCEIl BBIUHCJIEHHE C
yyetoMm PK
8-10 | Apudmernyeckuit KOpeHb 3 Brruncnenus
HaTypaJbHOH cTeneHn
11- CrteneHb ¢ pallMOHAIBHBIM U 4 Brruncnenus
14 JIEUCTBUTEIBHBIM II0Ka3aTeIeM
15- Ypoxk 06001meHUsT 1 2 Pemenus 3agau 3anauu ¢ yueroMm PK | IIpezenranus
16 CUCTEMAaTH3alK 3HAaHUH
17 KonTponbhas pabora Nel 1 KP
Paznen 2. Crenennas ¢pynkuusi-17 yacon
18- CrenenHas ¢GyHKIHUS, €€ CBOWCTBA U | 2 N3yuyenue HOBOTO IIpesenranus
19 rpaduk Marepuaia
20 B3auMHo oOpatHble (yHKIMU 1 CrposT rpaduku Y -gyeprekHBIE HHCTPYMEHTHI
21- ®yukiust y= " x , X CBOCTBA U 2 ITocTpoenue rpadpuka qun
22 rpaduky.
23 [TonsiTHE CcTEneHHU ¢ TII0OBIM 1 Brruncnenus
palMOHATILHBIM [TOKA3aTENeM
24- PaBHOCHIIBHBIE ypAaBHEHUS U 2 CocraBiieHne alIropuTMOB Jlexuus
25 HEPAaBEHCTBA JUIsl pellieHUs] YpaBHEHUHI
26- HppaunroHainbHble ypaBHEHUS 3 Jlexuus
28
29- HppauroHaibHbIe HEPABEHCTBA 3
31
32- Ypok 000011eHus 1 2 [loBTOpEHNE MaTepuaa [IpesenTanus




33

CHUCTEMaTH3alliy 3HaHUH

34 Kontposbnas padora Ne2 1 KP
Pasznea 3. [loka3arenbHas pynkuus -14 yacos
35- [Toka3zarenbHas GyHKIMA, €€ 3 [TocTpoenue rpapukos un
37 CBOMCTBA U Irpaduk
38- [TokazaTenbHble ypaBHEHUS 3 Pemenue ypaBHeHu# Jlexnusa
40
41- [TokazarenbHbIE HEPAaBEHCTBA 2 Pemienue HepaBeHCTB [Ipe3enTanus
42
43- Cucrema noka3areabHbIX 3 Pewenue cucrem
45 YpaBHEHUI U HEPABEHCTB
46- Ypok 060011eHus 1 2 [ToBTOpEHME N3YyUYEHHBIX un
47 CHUCTEMaTH3aIlluu 3aJJaHui TeM
Pasnea 4. Jlorapupmuueckas pynknus-20 yacon
49- | Jlorapudmsl 2 O3HakoMIIEHHE C Ypoxk-iekuus
50 MOHATHEM JIOTapU(PMBI
51- | CaoiictBa jorapudmon 3 Pemaror npumepsl
53
54- | JlecaTMUHbBIEC HATypaJIbHbIE 2 Haxoxnenne obmactu
55 sorapudmbl onpeeseHui U 001acTh

3HauYEHUHN PYHKIHNH VYpok-npe3eHTauus
56- | Jlorapudmuyeckas QyHKIus, ee 3
58 CBOMCTBA U rpauK
59- | Jlorapudmuyeckue ypaBHEHUS 4 Pemenue ypaBHeHU
62

Ypok ¢ npuMeHEeHHEM

63- | Jlorapudmuueckre HEpaBEeHCTBA 3 Pemienue HepaBeHCTB npeseHTaLuil
65
66- | Ypok 00001IeHns U cucTeMaTu3aiuu | 2
67 3HAHUH
68 KontposnbHas pabora N4 1 KP
48 \ Kontponbnas pabora No3 1 KP




Pasznea S. Tpuronomerpuyeckue ¢gopmyJibl — 28 4yacoB

69 | Paguannas mepa yria 1 un
70- | IloBOpOT TOYKM BOKpPYT Ha4yasia 2 3HAKOMCTBO C TEOpHUEH un
71 KOOpAMHAT. YKCII0Bask OKPYKHOCTh TPUTOHOMETPUYECKON
Ha KOOPJAMHATHOM MJIOCKOCTH byHKIIIHN
72- | Onpenenenue CUHyca, KOCUHYyca U 2
73 | TaHreHca
74 | 3Haku cuHyca, KOCUHYCa U TaHreHca | 1 VYuyatcst onpenensiTh 3HaKu "
TPUTOHOMETPUUECKUX
byHKIMI
75- | Tpuronomerpuueckue GyHKIIUU 2
76 | 4MCIIOBOI'O U YIJIOBOI'O apryMEHTa
77- | 3aBUCUMOCTb MEXJly CHHYCOM, 2 Nzyuenune popmyn [Ipe3enTanus
78 | KOCHHYCOM M TAHT€HCOM OJIHOTO TPUTOHOMETPHH
yriaa
79- | TpuroHomeTpuuecKue TOXIeCTBA 3 Pemarot npumepsl
81
82 | CuHyc, KOCUHYC M TaHIeHC yrilaa u - | 1 qn
a
83- | DopMyIIBI CIOKEHUS 3 VYipolueHnue BeIpaXeHUN
85
86- | CuHyc, KOCUHYC U TaHT€HC ABOWHOTIO | 2
87 | yrma
88 | CuHyc, KOCUHYC U TaHT€HC 1
MIOJIOBUHHOTO yTiia
89- | ®opmynbl IpUBEICHUS 2 [IpesenTanuu
90
91- | CymMa 1 pa3HOCTh CHHYCOB H 3 PematoT npumepst
93 | KOCHHYCOB
94- | Ypok 00001IeHns CUCTeMaTU3aIuN 2
95 | 3HaHui
96 | KontposbsHas padota No5 1 KP

Pa3nes 6. Tpuronomerpuyeckue ypaBHeHus -21 yac




97- | YpaBHeHHE cOs x=a 3 Pemenue ypaBHeHuit un
99
100- | YpaBHeHue sin x=a 3 Pemenue ypaBHeHnuit
102
103- | YpaBuenue tgx=a 3 Peienue ypaBHeHUH, UKT
105 3HAKOMCTBO C OCHOBHBIMHU
106- 6 METOJIaMU PELICHUS
111 | Metoasl peuieHus TPUTOHOMETPUUYECKUX
TPUTOHOMETPHYECKHUX YpaBHEHUN ypaBHEHUH
112- [Tpumepsl permieHust TpOCTENIINX 3 YMerTb periarsb
114 | TpUrOHOMETPUYECKHX YpaBHEHUN TPUTOHOMETPUUYECKUE
115- | Ypok 060011eHus u cuctemMaTuzamnuu | 2 YPaBHEHUS, UCIIOIb3Ys un
116 | 3Hanwmii W3y4YEHHBIN IPHEM
117 | KontposbHas pabota Ne6 1

Pasnea 7. [loBTOpeHue u penieHue 3aaa4 -23 4acoB

118- | IloBTOpEeHUE U penieHre 3aaad 21 [ToBTOpenue uzydennoro | Pemenue 3amau c [Ipe3enTtanuu
140 Marepuaia IIPUMEHEHUEM PK
KonTponbhast padorta Ne7 1 KP

KanengapHo-temaTnieckoe nJiaHMpoBaHue Mo ajaredpe u
HAYAJIAM MaTeMaThndeckoro anajaunsa 11 kiaace

HI.A. Amumos, HO.M.Komsrun, M.B. TkaueBa u ap. «Anrebpa M Hayajga MaTeMmarhyeckoro anammza, 10-11 kmaccen»: yued. ams
00111€00pa30BaTEeNIbHBIX OpraHu3aluii: 6a30BbIi U yriayOneHHbI ypoBHU. 4-e u3n.-M.: IIpocBemienue,2014r.

Ne Conep:xanue marepuaja Koa- | lara OcHOBHbBIE BH/IbI PK MTO
BO AeATECJIBbHOCTHU
4acoB




1-4 \ IToBTopenue 10 KkiI.

|4

\ [Ipe3enTanus

I'naBa 7. Tpuronomerpuyeckue pynkuuu -19 yacos

5-6 | OGnacTh onpeeaeHUsI U MHOXKECTBO | 2 Haxoxnenne O/13 [Ipe3enTanus
3HaYCHUU TPUTOHOMETPHUUECKUX TPUTOHOMETPHUYECKUX
byHKIHHA (YHKIHHA B TOCTPOCHHE
rpaduKoB
7-9 | UeTHOCTH, HEUETHOCTb, 3 Pemenue npumepon
NEPUOIUIHOCTD
TPUTOHOMETPHUECKON (DYHKIINH
10- | CgoiicTBa (hyHKIIMH y=COS X €€ 3 [TocTpoenue rpapukos UM-ueprexHble UHCTPYMEHTBI
12 | rpaduk
13- | CpoiicTBa pyHKIIMH y=sin X 1 ee 3 [MocTpoenne rpapukos un
15 rpaduk
16- | CpoiicTBa GyHKINH y=tg X U €€ 3 [TocTpoenue rpadukos un
18 | rpadux
19- | Ilaparpad 43. O6paTtHbIC 2 Crposr rpaduxu qn
20 | TpuroHoMmerpuyeckue QyHKIUU
21- | Ypoxk o0oO0mieHus u cuctemMaruzamnus | 2 [ToBTOpEHME U3YyYEHHOTO [Ipe3enTanus
22 3HAHUM Marepuajia
23 KonTponbHast Homep Nel 1 Kp




I'naBa8. [Ipou3BoaHas u ee reomeTpu4ecKuii cMbIcI-19 yacoB

24-26 | IlpousBojHas 3 3HAKOMSITCS C IIOHITHEM [Ipesenranus
27-29 | IlpousBoaHas creneHHoi GyHkuu | 3 npenena
30-32 | [IpaBuso guddepenurpoBanus 3 I10CJIEZIOBATEIbHOCTH.
33-35 | IIpou3BOIHBIE HEKOTOPBIX 3
HJIEMEHTAPHBIX (QYHKIHH
36-39 | 'eomeTpuuecKkuii CMbICI 4 uu
HPOU3BOIHON Haxoxnenue
40-41 | Ypoxk o0o0rmeHus u 2 IIPOU3BOJIHBIX.
cucTeMaTH3aluy 3HaHUH
HccnenoBanue QyHKIMA
[ToBTOpSIIOT MaTepual
42 KonTponbhast pabota No2 1
I'masa 9.IlpuMeHeHne MPON3BOHOM K HCCIEAOBAHNIO (PYHKIMUH -21 yac
43-45 | Bo3pactanue u yObIBaHUE 3 Brruucnenue "
byHKIIMHN
46-48 | OxcTpeMyMbl G YHKIIUU 3 4!
49-52 | I[IpumeHeHne NPON3BOJHON K 4 Beruncnenune qun
MOCTPOEHHUIO rpapuKOB PyHKIKHU
53-57 | HauOomnbliee 1 HauMeHbIIIEE 5 Pewrenue nmpumepos qun
3HaueHue PYHKIMH
58-60 | BeimykiocTs rpaguka GyHKINH, 3 ITocTpoenue rpapukos qun
TOYKH Tiepernda
61-62 | Ypok 00001IeHNS U 2 [ToBTOpEHUE MPOIIIEHHOTO
CUCTEMATH3alMK 3HAaHUH MaTepuaia
63 Kontposbras padora Ne 3 1

I'naBa 10. UnTerpaJ -16 yacos




64-65 | IlepBooOpa3zHas 2 3HAKOMCTBO C HOBBIMH [Ipe3enTanms
MOHATHSIMU
66-67 | IIpaBmiIo HAXOXKIECHUS 2 3anuchIBalOT U CMOTPST [Ipe3enTanus
epBOOOPA3HBIX IIPE3EHTALINIO
68-70 | ILnomanp NpsIMOJIMHEWHON U 3 CrposT rpaduiky HaXoIAT un
MHTErpa IJIOLIA/IN
71-73 | BeruucieHue UHTETPajoB . 3 Brraucnsitor uHTErpaibl un
BBIUMCJIEHHE IJIOLIA/IA C TIOMOIIIbIO .CtposTt rpaduku
MHTETPaJIoB ,BBIYHCIIAIOT IJIOIIAAH
uryp
74-76 | IlpumeHeHUs1 UHTETPAIOB U 3 IToBTOpEHUE MaTepuana YPpOK —IIpaKTUKyM
IIPOM3BOJHON K PEIICHHUIO 331a4
77-78 | Ypok 06001eHus u 2 [ToBTOpSAIOT PO IEHHBIN
CUCTEMAaTH3alMsl 3HAaHUH MaTepuai
79 KonTponbaas padorta Ne4 1
I'naBa 11. KomOonnaTopuka 11 yacos
80 IIpaBuio npousseneHus 1 DIIeMEHThI Ypoxk-iekuus
KOMOWHATOPHUKH
,BBIYHMCIICHUS] BEPOSATHOCTH
81-82 | IlepecTaHOBKH 2 [Tonstue gaxropuaina . Ypok ¢ npuMeHeHne
83-84 | Pazmemenue 2 (hOopMyIIbI COKpAIIEHHOTO
YMHOXKEHUSI
85-86 | CoueraHus U UX CBOMCTBA 2 UKT
87-88 | bunom HeroToHa 2 YPpOK-IIPaKTUKYM
89 VYpok 060011eHus u [ToBTOpPSIOT IPONICHHBII
CUCTEMATH3alMsI 3HAaHUH MaTepuan
90 Kontposbnas pabota Ne5 1
I'maBal2. D1eMeHTHI TEOPUM BeposiTHOCTH 11 yacos
91 CobbiTHs 1 Ypok-nexkuus
92-93 | KomOuHamus coObITUH . 2 Ypok ¢ npumenenneM UKT
IPOTUBOMNOJIOKHBIE COOBITHS
94-95 | BeposSITHOCTh COOBITHI 2 YMeTb BBIYUCIATH B




MPOCTEUIIINX CIydasTX
BEPOATHOCTh
,ICTIOJIb30BaTh B
MPAaKTUYECKOMN
JIeSITEIILHOCTH U B
MOBCEIHEBHOM XU3HU IS
aHalii3a peajabHbIX
YHMCJIOBBIX 3HAYCHUH

CTaTHUCTUYECKOTO

Xapakrepa
96-97 | CrnoxeHue BepOsITHOCTEN 2
98-99 | HezaBucuMble cOOBITHS. 2 Pemenue 3anau ¢ [Ipe3enTanus

YMHOKEHHE BEpOsSTHOCTEN MPUMEHEHUEM
ycnoBuid PK
100 Craructrueckasi BEpOSITHOCTb 1
101 KonTponbHast pabotaNe6 1
I'naBal3. Crarucruka 8 yacon

102- Cny4daiiHble BETUYMHBI 2 CtposT TabiauIbI, Pemntenne 3agau ¢ Ypoxk-neknus
103 JMarpaMmbl, rpadukH, npuMmeHenneM PK
104- | LlenTpanbHble TEHIAECHIUU 3 HaxoIiT cpenHee YpOK-IIpaKTUKYM
106 apudMeTuIecKoe,

MeJHaHy, pa3max.

Bri6opounoe

UCCIIEIOBAHNE
107- | Mepsl pa3dpoca 3
109
IloBTOpenue. Pemmenue 3aga4 31 yacos
110- | IToBTOpeHue IToBTOpEeHNE IIpeszenranusa u YU

136




KajgengapHo- reMaTnueckoe mjianuposanue no reomerpuu 10 kiaacce

JI.C. Atranacsn, B.®.byry3os, C.b.Kagomuen, «I'eomerpus.10-11 kaaccoi», M., «IIpocBemenune», 2017

Kouun DJ1eMeHThI Hara
TpeGoBaHnsi K YpOBHIO
Ne T yecTB DJ1eMeHTBI CO/IePKAHUS JAOTOJIHU-
eMa ypoka MOAr0OTOBKH
n/n P 0 ypoKa TeJI1bHOI'0 niaH | paxr
00y4Jarouuxcs
4acoB coJeprKaHUuA
Beenenue S yacos.
1. | OcHOBHbIE OHATHUS 1 1) CrepeomeTpust Kak pa3en | 3HaTh: OCHOBHBIC MOHSITUS ['eomerpuueckue
CTEpeoMeTpuu. AK- TF€OMETPHUH. CTEPEOMETPUHU. Y METh: TeJa B OKPY-
CHUOMBI CTEPEOMETPUH 2) OcHOBHBIE IOHATHUSA pacno3HaBaTh Ha YepTex)ax KaKoIEM MUpe
CTEPEOMETPHUHU: TOUKA, IpsIMasi, | U MOJAEIAX
IJIOCKOCTh, IPOCTPAHCTBO MIPOCTPAHCTBEHHBIC (DOPMBI
2. | Hekoropslie 2 1) [Monsitue 06 akcuomaTH4de- | 3HATh: OCHOBHBIC aKCHOMBI JleMoHcTpanus ak-

CICACTBUA U3 aKCHUOM

CKOM TTOCTPOEHUH CTEPEO-
METpPHH.
2) CrnencTBHs U3 aKCHOM

CTEPEOMETPUH. Y METh:
OIMCHIBAaTh B3aUMHOE
pacIonoXeHNe TOUEK,
IPSIMBIX, IIJIOCKOCTEH C
IIOMOIIbIO aKCUOM
CTepEeOMETpUN

crioMbl Al ¢
IIOMOIIILIO
OKPYKaIOIIUX
MPEAMETOB 3aInCh
B3aHMHOT'O
pacIoIoKEHUs
TOYEK, MPSIMBIX U
IUIOCKOCTEH ¢
ITOMOIILO0
CHMBOJIOB




Pemrenue 3agaq Ha
MIPUMEHCHHE
aKCHOM
CTEPEOMETPHUH U UX

ITonsarue 00 akcuomarnye-
CKOM TIOCTPOEHHUH CTEPEO-
METPHH.

3HaTh: OCHOBHbBIE aKCUOMBI
CTepEeOMETpUU. Y METh:
NPUMEHSTHh aKCUOMBI IIPH
pelIeHnu 3a1a4u

CHEACTBUI

4. | Pemenue 3aay Ha CriencTBUs U3 aKCHOM 3HaTh: OCHOBHBIE aKCHOMBI
IIPUMEHEHUE CTEPEOMETPUH. Y METh:
aKCHOM IPUMEHSATH aKCUOMBI IIPU
CTEPEOMETPUU U UX peuieHnu 3aaa4y
CJIENCTBUU

S. | Pemenue 3agau Ha 3HaTh: OCHOBHBIE aKCUOMBI
MIPUMEHEHUE CTEPEOMETPUH. Y METh:
aKCHOM MPUMEHSATH aKCHOMBI TTPH
CTEPEOMETPHUH U UX pelieHuu 3a1a4
CHEACTBUI

I[MapajuteJbHOCTD NPAMBIX U IJIOCKOCTEN 19 yacos.
6. | [TapannenbHble psiMbIe 1) B3aunmHoe pacrnonoxeHue 3HaTh: oNpeaeIeHUe [TapannenpHble nps-

B IIPOCTPAHCTBE,
apajuIeIbHOCTD TPEX
MIPSAMBIX

HPSMBIX B IPOCTPAHCTBE.
2) [1apannenbHble NpsMBIE,
CBOMCTBO NapaJIJIEIbHBIX
IPSMBIX

NapaJuIeIbHBIX IPSIMBIX B
IIPOCTPAHCTBE.

YMeTh: aHAIM3UpOBaTh B
MPOCTEUIINX CITydasx
B3aMMHOE PACIIOJIIOKECHHE
IPSIMBIX B IPOCTPAHCTBE,
UCIIOJIB3Ysl ONIPEIEIICHUE
NapaJuIeIbHBIX MPSIMBIX

MBbI€ B apXUTEKTYype
U CTPOUTENBCTBE




7. | [TapannenbHble IPSMbIE 1) BzaumHoe pacrionioxxeHue 3HaTh: ONpeeTICHUE
B IIPOCTPAHCTBE, MPSIMBIX B IPOCTPAHCTBE. napajuieIbHbIX MPSMBIX B
MapajuieIbHOCTh TPEX 2) [lapannenbHble NpsIMBIE, IPOCTPAHCTBE. Y METh:
MPSAMBIX CBOMCTBO NapaJljIeIbHBIX aHAJIM3UPOBATh B
MPSIMBIX MIPOCTEHNIINX CITydasx
B3aMHOE PACIIOJIOKEHHE
HPSIMBIX B IIPOCTPAHCTBE,
HCII0JIb3YS OIIpEEIICHUE
napajuieabHbIX MPSAMBIX
8. | [NapannensHOCTH MpS- [TapannenabHOCT NPSIMON U 3HaTh: IPU3HAK Ma-
MOH U IJIIOCKOCTH IIJIOCKOCTH, TPU3HAK Ia- paJUIEIBLHOCTH IPSIMOM U
paJUIENBbHOCTH MIPSMON U IIJIOCKOCTH, UX CBOMCTBA.
IJIOCKOCTH YMeTh: onuchIBaTh B3aUMHOE
PacCIIOJIOKEHUE IPSIMOU U
IUIOCKOCTH B IIPOCTPAHCTBE
9. | [NapannensHOCTD MpSi- [TapannenabHOCTh NPSIMON U 3HaTh: IPU3HAK Ma-
MOH M IJIOCKOCTH IIJIOCKOCTH, IPU3HAK Ia- paJIEIBLHOCTH IPSIMOM U
PaJIIIENIBHOCTH NIPSIMON 1 IUIOCKOCTH, UX CBOWCTBA.
IJIOCKOCTH YMeTh: ONUCHIBaTh B3aUMHOE
PacCIIOJIOKEHUE IPSIMON U
IJIOCKOCTH B IIPOCTPAHCTBE
10.| Pemenue 3anau Ha na- [Tpu3Hak napamieabHOCTH 3HaTh: IPU3HAK Ma-

paJUIeTbHOCTD NMPSIMOM
U TUIOCKOCTH

MPSIMOU U TUNIOCKOCTH, UX
CBOMCTBA

pauIeIbHOCTH IPSIMOI 1
IUIOCKOCTH. Y METh:!
NPUMEHSTH IPU3HAK MTPH
JI0Ka3aTeNIbCTBE
napajsieIbHOCTH IPSIMON U
IJIOCKOCTH




11.

Pemrenue 3agaq Ha na-
PaIETLHOCTH TIPSIMOM
U IIJIOCKOCTH

[Ipu3Hak napamienbHOCTH
IPSIMOU U TUIOCKOCTH, UX
CBOICTBA

3HaTh: MPU3HAK Ta-
PaJIIENIBHOCTH NPSMOM U
IUIOCKOCTH. Y METB:!
IIPUMEHATH [IPU3HAK IIPU
JI0Ka3aTelIbCTBE
[1apaJuIEIbHOCTH IIPSIMOU U
IIJIOCKOCTH

12.

CkpemmBaronuecs
MpsIMbIE

CkpenuBaroiyecs npsmpie

3HaTh: oNpeeIeHUE U
INPU3HAK CKPEIIMBAOIINXCS
IPSAMBIX. Y METh:
pacno3HaBaTh HA YEPTEXKAX U
MOJIEJISIX CKPELIUBAOIIHAECS
MpsIMbIE

13.

CkpemmBaronuecs
MpsIMbIE

CxpeluBaroimecs npsmble

3HaTh: onpeaerIcHue U
MPU3HAK CKPEIIMBAIOIIUXCS
IPSAMBIX. Y METh:
pacno3HaBaTh HA YEPTEXKAX U
MOJIEJISIX CKPEUIMBAOIINECS
npsiMble

14.

VTaml ¢
COHAIPABJICHHBIMU
CTOpOHAMHU, YTOJI MEXKIY
MPSIMBIMU

VYros Mexay 1ByMs PSMBIMU

Nwmets npeacrasnenue o0
yrilax Mexay nepece-
KaIOIMIUMHUCS, TTapajuielib-
HBIMHU M CKPEIUBAIOIINMUCS
HOpSMBIMU B TIPOCTPAHCTBE.
YMeTb: HaXOAUTh YToJl
MEXy IPSIMBIMU B TIPO-
CTpaHCTBE Ha MOJIENH Ky0a




15.| Pemenue 3amay Ha Ha- 10 3aaun Ha HaXOXKICHUE yTIia 3HaTh: KaK ONpenensaeTcs [TapannensHoe
XOXKJICHUE yTiIa MEXITY MEXIYy IBYMS MPSIMBIMHU YTOJ MEXTY IPSIMBIMH. MIPOCKTUPOBAHUE
MPSIMBIMU YMeTb: pemaTh Ipo-
CTEHUIIINE CTEPEOMETPH-
YECKHE 3a1a4M Ha HaXO-
KICHUE YTIIOB MEX]Y
MPSMBIMU
16.| Pemenue 3amay Ha Ha- 11 3aja4yM Ha HaXOXKACHUE yTJia 3HaTh: KaK ONpenesaeTcs [TapannensHoe
XOXKJICHUE yTiIa MEXTY MEXIYy IBYMS MPSMBIMHU YTOJ MEXTY IPSIMBIMH. MIPOCKTUPOBAHUE
NPSAMBIMHU YMeTh: pemarh npo-
CTEHIIINE CTEPEOMETPH-
YECKHE 3324y Ha HaXo-
KICHUE YTIIOB MEXY
PSIMBIMU
17.| KontposbHas pabota 12 KoHTposb 3HaHUM U yMEHUI 3HAaTh: ONpEICIICHNE U

Ne 1 mo teme: «B3aum-
HOE PAaCIIOJI0KECHUE
MPSIMBIX B IPOCTPAHCT-
BE»

NPU3HAK MapaIeIbHOCTH
HPSIMOM U TUIOCKOCTH.
YMeTb: HaXOIUTh Ha
MOJIEeIISAX Mapasuiesenunesna
napasiebHbIEe,
CKPEIMBAIOIINECS U TIe-
pecekaronuecs mpsiMele,
OTIpENeNATh B3aUMHOE
pacroyio’keHue npsiMoit u
IUIOCKOCTH




18.| AHanu3 KOHTPOIHHOU 13 [TapannenbHOCTh IIIOCKOCTEN. | 3HATH: ONpPEICIICHHE,
pabotsl. [apamiens- [Ipu3Hak napajenbHOCTH IPU3HAK NapAJIIEIbHOCTH
HOCTb IJIOCKOCTEH JBYX IUTOCKOCTEN IJIOCKOCTEM, MapaieIbHbIX
IJIOCKOCTEW. YMETh: peliath
3a/1a4M Ha JJ0Ka3aTeJIbCTBO
MapaAJIENBbHOCTH INIOCKOCTEMN
C MIOMOILBIO NTPU3HAKA
MApaAIIENBbHOCTH IUIOCKOCTEMN
19.| CgoiicTBa napauieib- 14 CBolicTBa napauiesibHbIX 3HaTh: CBOICTBA Ma-
HBIX IJIOCKOCTEHN IJIOCKOCTEMN paJUIEIbHBIX IJIOCKOCTEH.
YMeTh: NpUMEHATh IPU3HAK
Y CBOMCTBA IIPU PEILICHUN
3a1a4y
20.| Pemenue 3amay o re- | 15 [TapanienpHbIE IOCKOCTHU: 3HaTh: onpeeeHue,
Me «CBoiicTBa nmapai- IIPU3HAK, CBOMCTBA Y METh: IIPU3HAK, CBOMCTBA Ia-
JIEIBHBIX MIJIOCKOCTEN BBIIIOJIHSATH YEPTEXK MO paJUIEIbHBIX MJIOCKOCTEN
YCIIOBHIO 33]1a4l
21.| Terpasap, napamiene- | 16 1) Terpasap, mapauienenunes; | 3HaTh: 3JEMEHTHI TeTpa’ipa | Pa3epTka
MHTE (BepiuHbI, pedpa, TpaHu). U MapaJiyiesenuIena, TeTpa’ipa,
2) N300paxenue TeTpadapa i | CBOWCTBA IPOTUBOMOJIOXKHBIX | Iapasuiese-
napajuiesienumnesia Ha rpaHel ¥ ero JuaroHayieu. numneaa

IJIOCKOCTH

YMeTh: pacro3HaBaTh Ha
YepTekax U MOJETAX
napajienenunes u TeTpa’ap
U 1300pakaTh Ha MIIOCKOCTU




22. Pemenue 3amay mo te- | 17 Cedenue TeTpasipa u na- YMeTh: CTPOUTH CEUCHHE
Mme «Terpasap. pauienenumena IJIOCKOCTBI0, TapAJIIIEIbHOU
[Tapamnenenunen» rpaHsIM napajienenunesa,
TeTpa’ipa; CTPOUTH
AuaroHaJbHbIC CCUCHUA B
napajuieJienunese,
TETPa3Ape; CEUECHUS
IUIOCKOCTBIO, MIPOXOSIICH
yepe3 pedpo U BEpIIUHY
napajuienenunena
23.| Pemienue 3agau o te- | 18 CeueHue TeTpa’pa u na- YMeTb: CTPOUTH CEUEHUE 3ajauu Ha
Mme «Tetpasap. pajenenumneaa IUIOCKOCTBIO, MAPAJJIENIbHON | IOCTPOEHUE
[Tapannenenunen» rpaHsIM napajijieienunesaa, CEUYCHU I

TETpadipa; CTPOUTH
AraroHaJIbHbBIC CCUCHUA B
napaJuiesienuIe/e,
TETPadAPE; CCUCHHUS
TUTOCKOCTBIO, MPOXOISIIEH
yepe3 pedbpo U BepIIUHY
napaiieNenuresa




24.

KontponbHas padota
No 2 o Teme: «llapan-
JICIIBHOCTH MPSMBIX U
TJTIOCKOCTEM
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1) [Tepecekarommuecs,
napajuleJIbHbIE U CKPEIMBal0-
HMecs mnpsiMble.

2) [TapamienbHOCTD IPSMOM 1
TJIOCKOCTH.

3) [MapaenbHOCTH TIOCKO-
crei

3HaTh: ONpEeIeTICHUE U
IIPU3HAKYU apajuIeIbHOCTH
IUIOCKOCTH. ¥ METh: CTPOUTH
CEUEHUs NapauleIenunena u
TeTpa’pa IVIOCKOCTHIO,
NapajuIeIbHON TPaHU;
IIPUMEHATH CBOWCTBA I1a-
paJUIEIBHBIX NIPSAMOU U
IUTIOCKOCTH, NapaJlIeIbHBIX
IUIOCKOCTEH IIPH J10-
Ka3aTeJIbCTBE 1101001
TPEYTrOJIbHUKOB B IIPO-
CTPAHCTBE, JIs1 HAXOKICHUs
CTOPOHBI OJTHOTO U3
TPEYrOJILHUKOB

IlepneHAUKYJIAPHOCTHL NPSAMBIX U II0CKOCTei 20 yacos.




25.

Anammuz KP Ne 2.
[TepnenqukynspHbIe
MpsIMBbIE B
MPOCTPAHCTBE,
rapaJjijiejIbHbIE IIps-
MBI€, IIEPIIEHIUKYIISAP-
HbBIE K INIOCKOCTH

[leprnieH IUKyYNSAPHOCTD MPS-
MBIX, IPSMOH U MJIOCKOCTH,
CBOICTBa NMPSMBIX, IEpPIICH-
TUKYISPHBIX K IUIOCKOCTH.

3HaTh: ONpeeTICHUE
NEPIECHIUKYIISPHBIX MPAMBIX,
TEOpEMY O MapajuIeIbHbIX
IPSIMBIX, IEPIICHIUKYJIIPHBIX
K TPETbEH IPSIMOH; OIIpe-
JIeJTICHUE TIPSIMOU, Iep-
NIEHIUKYJISIPHOU K IUIOC-
KOCTH, U CBOMCTBA IIPSIMBIX,
NEPIECHIUKYIIIPHBIX K
IUIOCKOCTH. Y METB:!
pacro3HaBaTh Ha MOJIEJIAX
NEPIICHIUKYJIAPHBIC IIPSIMbIE
B IIPOCTPAHCTBE;
UCITOJIB30BAaTh IIPU PEIIECHUN
CTEPEOMETPUYECKHX 3a]1a4
teopemy [ludaropa

[Tepnenau-
KYJISIPHOCTD
MPSMBIX H

IUIOCKOCTEH

26.

[leprienAuKynsapHbIe
IpsIMBIE B
IIPOCTPAHCTBE.
[TapannenpHble mps-
Mbl€, TepPHIEHINKYISAp-
HBI€ K IJIOCKOCTHU

[leprieHquKyNApHBIEC TIPSIMbIE
B IIPOCTPAHCTBE,
napaiesibHble IpsSMbIe,
NEepIEeHIUKYIISPHbBIE K
IJIOCKOCTH

YMeTh: pacro3HaBaTh Ha
MOJIEJISIX TIEPIeHIUKYISIPHBIC
IpsIMbIE B TIPOCTPAHCTBE;
UCTION30BaTh NIPU PEIICHUU
CTEPEOMETPUIECKUX 3a/1a4
teopemy I[ludaropa




27.

[Ipu3Hak nepneHauKy-
JIPHOCTH MPAMOH U
IJI0CKOCTH

[Ipu3Hak nepneHauKysap-
HOCTHU MPSIMOM U TIOCKOCTHU

3HaTh: NPU3HAK TEep-
NEHAUKYIISIPHOCTH NIPSMOM U
IUIOCKOCTH. Y METB:!
IPUMEHATH [IPU3HAK IIPU
pelieHuu 3a1a4 Ha
JI0Ka3aTesIbCTBO
MEPIEHIUKYJIIPHOCTU
IIPSIMOM K IIJIOCKOCTH I1a-
pajuienorpamma, pomoa,
KBaJpara

[Ipumenenue B
CTPOUTENILCTBE U
apXUTEKType

28.

[Ipu3Hak nepnesuKy-
JIIPHOCTH NPSIMOU U
IIJIOCKOCTH

[Ipu3Hak nepneHaAuKysap-
HOCTH MPSIMOU U TUIOCKOCTH

3HaTh: NPU3HAK TEp-
NEHUKYJSIPHOCTH IIPSIMOM U
IVIOCKOCTH. YMETh:
IIPUMEHATH PU3HAK IIpU
pelieHuu 3a1a4y Ha
JIOKa3aTeIIbCTBO
NEePIEeHIUKYIIPHOCTH
NpsIMO K TIJIOCKOCTH Ta-
panenorpamma, pomoa,
KBaJipaTa

[IpumeHeHue B
CTPOUTEIIBCTBE U
apXUTEKType

29.

Teopema o npsimoi,
MEPIEHUKYISIPHON
K IUIOCKOCTH

IlepnenquKyIsIpHOCTD Mpsi-
MO ¥ TNIOCKOCTH

3HaTh: TEOpEMY O NMPSMOH,
MIEPIEHIUKYISIPHON K
IIJIOCKOCTH. Y METh:!
IPUMEHSATH TEOPEMY JUISI
peleHus
CTEpPEOMETPUYECKUX 3a/1a4




30.

Pemrenue 3agad mo te-
Me «llepnenaukymsp-

HOCTB IIPSIMOM | TIIOC-
KOCTH

[leprnieH IUKyYNSAPHOCTD MPS-
MBIX, IPSMOH U IJIOCKOCTU

YMeTh: HaXOaUTh pac-
CTOSIHUE OT TOUKH, JIeKaIleH
Ha MpsAMOM, mep-
HNEHAUKYIISIPHOH K IUIOC-
KOCTH KBaJpara, mpa-
BHJILHOTO TPEYTOJIHHUKA,
poMba 10 UX BEpIIHH,
HCIIOJIb3YSl COOTHOIIIECHUS B
IPSIMOYTOJILHOM Tpe-
yTOJIbHUKE

31.

PaccrosiHue oT TOUKH
J0 IINIOCKOCTH.

1) PaccrosiHue oT TOUKH 110
IJIOCKOCTH, OT MPSMOM J10
IJIOCKOCTH, PACCTOSHUE MEXKITY
HapaJIJICJII)HI)IMI/I IINIOCKOCTSAMUAU

Nmets: npeacraBieHue o
HAKJIOHHOM U €€ NMPOCKLNHU Ha
IUIOCKOCTh. 3HATh:
ONPEACIICHUE PACCTOSIHUI OT
TOYKH 0 IJIOCKOCTH, OT
MPSMOM 10 TIIIOCKOCTH,

32.

Teopema o Tpex
MepHEHIUKYISIpax

1) Paccrosinue mexay mapai-
JIENbHBIMH TNIOCKOCTSIMHU.

2) [lepnienquKynsap u Ha-
KJIOHHASI.

3) Teopema o Tpex mepmeH-
IHKYJIApax

Nwmers: npeacraBieHue o
HAKJIOHHOM U €€ MPOECKLUU
Ha IUIOCKOCTb. 3HATh:
OIpelEJICHUE PACCTOSHUN OT
TOYKH 0 IJIOCKOCTH, OT
MIPSIMOM 0 IIJIOCKOCTH,
paccTosiHue MEXTy
mapajiCJIbHbIMHA
IIJIOCKOCTSIMU. Y METh:
HaxOJUTb HAKJIOHHYIO UJIU €€
MIPOCKLHUIO. .

Paccrosiane
MEXy CKpeIln-
BaFOIIMMHMCS
MPSIMBIMU




33.| Teopema o Tpex 9 1) Paccrosinne mexay mapan- | IMeTh: mpencraBieHue o
MePIEeHIUKYIIApax JICJIbHBIMH TIOCKOCTSMH. HAKJIOHHOM U ee MPOeKIUuu
2) llepnieHauKysIp ¥ HA- Ha IJIOCKOCTh. 3HATh:
KJIOHHASL. orpeziesieHUue PacCTOSHUM OT
3) Teopema o Tpex rnepreH- TOYKH J0 IJIOCKOCTH, OT
JUKYIISpax MIPSIMOM 0 IIJIOCKOCTH,
paccTosiHue MEeXIY
napaieIbHbIMA
IUIOCKOCTSIMHU. Y METh:!
HAXOJWTh HAKIIOHHYIO WJIH €€
MPOEKIINIO, TPUMEHSIS
teopemy [ludaropa
34.| Teopema o Tpex 10 1) PaccTosnue mexny napan- | MIMers: pencraBieHue o

MEPIEHIUKYISIPAX

JIEJIbHBIMU IJIOCKOCTSMHU.
2) [lepnienguKynsap 1 Ha-
KJIOHHAsl.

3) Teopema o Tpex nepneH-
JTUKYJIsIpax

HAKJIOHHOM U €€ NMPOECKLUN
Ha TJIOCKOCTh. 3HATH:
ONPEAEIICHUE PACCTOSHUM OT
TOYKH JO IJIOCKOCTH, OT
PsIMOM 10 TIJIOCKOCTH,
PaCCTOSIHUE MEXIY
napajieIbHbIMU
IUIOCKOCTSIMU. Y METh:
HaxOJUTh HAKJIOHHYIO WJTU €€
MPOEKIHIO.




3s.

Yron mexay npsmoit
U TUIOCKOCTBIO

11

Yron Mexay npsamMou u
IJIOCKOCTBIO

3HaTh: TEOPEMY O TpeX
NEepPHEHANKYIIAPax; Ompe-
JICJICHUE YIJIa MKy IPSIMOU
U IUIOCKOCTBIO. Y METh!
MIPUMEHSTH TEOPEMY O TPEX
MEpHEeHIUKYIIsIpax npu
pelIeHnH 3a/1a4 Ha
JI0Ka3aTesIbCTBO
NEPHEHANKYJISIPHOCTH ABYX
NPSIMBIX, OIIPEIEIATh
pPacCTOSIHME OT TOYKH J0
IUIOCKOCTH; M300pakaTh
YTOJI MEXIY IPSIMOU U
IUIOCKOCTBIO Ha YepTexax

36.

Pemenune 3aga4d no te-
Me «Teopema o Tpex
MepHeHIUKYIsIpax,
YTOJI MEXKY IPSMOU U
ILTIOCKOCTBIO»

12

1) Ilepnienqukynsap u Ha-
KJIOHHASL.

2) Yron Mexay npsMoi u
IJIOCKOCTBIO

YMeTh: HAXOOUTh Ha-
KJIOHHYIO, €€ ITPOEKIIHNIO,
3HATh JUIMHY NIEPIECHIN-
KYJIsIpa U yrojl HaKJIOHa;
HaXOJUTb YTrOJI MEXKIY
IIPSIMOM U IIOCKOCTBIO,
HCIIONb3YSl COOTHOLIEHUS B
MIPSIMOYTOJIBHOM Tpe-
YTOJIbHUKE

37.

[Ipu3Hak nepneHauKy-
JIIPHOCTH JIBYX IIJIOC-
KOCTel

13

[leprieHAMKYAAPHOCTH
IJIOCKOCTEM: ONPEACIICHUE,
MPU3HAK

3HATh: ONPEIEIICHNUE U
IIPU3HAK IEPIICHINUKY-
JISIPHOCTH JIBYX IIOCKOCTEH.
YMeTb: CTPOUTH JIMHEMHBIN
yTOJI ABYTPAHHOTO yIiia




38.| Ilpusnak nepnenauky- | 14 [leprieHANMKYASIPHOCTH 3HaTh: ONpEeIeTICHUE U
JISPHOCTH JIBYX IIJIOC- IUIOCKOCTEH: oIpeiesieHue, IpU3HAK NEPIECHINKY-
KocTel MpPU3HAK JSIPHOCTH JIBYX IIJIOCKOCTEH.

YMeTh: CTPOUTD JTMHEUHBIN
yroJl ABYTPaHHOI'O yria

39.| [Ipuznak nepneHauky- | 15 [leprieHAMKYASIPHOCTH 3HaTh: onpeerecHue U
JSPHOCTH JIBYX IJIOC- IIJIOCKOCTEH: onpe/eneHue, MPU3HAK NEPIICHIUKY-
KocTel MpPU3HAK JSIPHOCTH JIBYX IIJIOCKOCTEH.

YMeTh: CTpOUTD JTUHEUHBIN
yroJl ABYTPAHHOTO yTriia

40.| Teopema neprieHauKy- | 16 [Ipu3Hak nepneHaAuKysap- 3HaTh: IPU3HAK Ma-
JIIPHOCTH JIBYX TLIOC- HOCTHU JIBYX IUIOCKOCTEH paJIENbHOCTH JIBYX
KocTeit IJIOCKOCTEH, dTAmbI JI0Ka-

3aTeNIbCTBA. Y METh!
pacro3HaBaTh M ONKCHIBATH
B3aMMHOE PACIOJIOKEHUE
IUIOCKOCTEH B MPOCTPAHCTBE,
BBINIOJIHSATH YEPTEXK MO
YCIIOBHIO 33J1a4H

41.| TIpsMoyrospHBIi Ma- 17 D)IIpssmoyronbHbIi na- 3HaTh: ONpeeIIeHNE

pamienenuriesn, Kyo

pajuIeNIenuIe ] onpeeiIcHue,
CBOMWCTBA.

2) Ky0

MPSIMOYTOJILHOTO Tapar-
Jenenumnena, Kyoa, CBoiicTsa
NPSIMOYTOJIBHOTO
napasuienenumnena, kyoa.
YMeTh: IPUMEHATH CBOMCTBA
MPSIMOYTOJILHOTO
napajiejenunesaa npu
HaXO0XIECHUHU €ro JruaroHaiei




42. IlapamnenpHOE 18 1) [MTapannensHOE IPOSKTH- 3HaTh: OCHOBHBIE CBOMCTBA [Tnomane
MIPOEKTUPOBAHHE, poBaHUeE. napaieIbHOTO OPTOTOHAIILHOM
n300pakeHme 2) N3o0paxxeHne mpocTpaH- POCKTHUPOBAHUS TIPSIMOI, MPOEKITUH MHOTO-
MPOCTPAHCTBEHHBIX CTBEHHBIX QUTYP 0Tpe3Ka, MapauieIbHBIX YroJIbHUKA
¢buryp OTPE3KOB. YMETh: CTPOUTH

napajieNIbHYI0 MTPOSKIUI0 Ha
TUIOCKOCTHU OTpEe3Ka
TPEyroJbHUKA, apajuie-
Jorpamma, Tpanemuu

43.| Pemenue 3agau o te- | 19 [leprieH IUKYNSAPHOCTD MPS- 3HaTh: omnpeseneHue Kyoa,

Me «llepnenaukyisp-
HOCTB ITOCKOCTEM

MBIX M IJTIOCKOCTEH: IPU3HAKH,
CBOWCTBA

napasuiefienunesia. Y MeTh:
HAXOJIUTh TMaroHalb Ky0a,
3HaTh €ro pedpo u Ha0OOPOT;
HaXOJMUTbh YTrOJI MEXy 1Maro-
HaJIbIO Ky0a M TUIOCKOCTHIO
OJIHOM U3 €r0 IpaHen;
HaXOIHUTh U3MEPEHUs
IPsIMOYTOJIBHOTO
napajjienenuneaa, 3HaTb €ro
JUAroHallb U YrOJI MEXKIY
TUArOHAJILIO U OJHOU U3
IpaHel; HaXOAUTh YroJl
MEXy TPaHbIO U
JTMarOHAJILHBIM CEYCHHEM
NPSIMOYTOJIBHOTO
napajuienenumnena, kyoa




44.

KontponbHas padota
Ne 3 o Teme:
«[lepneHAUKYAIPHOCTH
MPSIMBIX U IJIOCKOCTEN»

20

1) [TepnieH IuKyYIIPHOCTD
MPSIMBIX U IJIOCKOCTEH:
MPU3HAKU, CBOMCTBA.

2) HaknoHHas v ee MpOeKIIHst
3) Yron Mexnay npsaMoi u
IJIOCKOCTBIO

VYMeTh: HaXOIUTh Ha-
KJIOHHYIO WJIH €€ MPOEKIIHNIO,
UCITIOJIb3Ysl COOTHOIICHUS B
IPSIMOYTOJIBHOM
TPEYrOJIbHUKE; HAXOAUTh
YTOJI MEK1Y AUArOHAJIbIO
MPSIMOYT'OJILHOT'O
Mapajvie’enuIe a i OJHO!
U3 €ro rpaHei; J0Ka3bIBaTh
NEePHEHANKYISIPHOCTh
PsIMOI U TNIOCKOCTH,
UCITIOJIb3YsI MPU3HAK
HEPIECHAUKYIIPHOCTH,
TEOpPEMY O TpeX
HEPIECHANKYIIIPax

MmHororpanauku 12 yacos.

45.

Anamus KP Ne 3.
Ilonsarue
MHOT'OTpaHHUKa

MHOrOrpaHHUKH: BEPIINHBI,
peOpa, rpaHu

Wmets npencTaBiaeHue o
MHOTOTpaHHMKE. 3HaTh:
2JIEMEHTBHl MHOTOI'PaHHUKA!
BEpIINHBI, pedpa, rpaHu

PasBeprtka,
MHOT'OTpaHHbIE
YTJIB, BBIMYKJIBIE
MHOTOTPaHHUKH.
Teopema Ditnepa

46.

[Ipusma

1) ITpusma, ee ocHOBaHueE,
OoKoBbIe pedpa, BHICOTA,
OOKOBas IIOBEPXHOCTb.

2) Ilpsimas nmpusma

Nwmers: npeacraBieHue o
IpU3ME KakK O MPo-
CTpaHCTBEHHOM ¢urype.
3HaTh: pOpMyITy IJIOLIAIU
IIOJIHOM MIOBEPXHOCTH
IIPSIMOM IIPU3MBL. Y METh:
n300paxkaTh MPU3MY,
BBITIOJTHATH YEPTEXKHU IO




YCJIOBHUIO 3a1a4n

47. Ipusma. [Tnomans 60- [Tnomane OOKOBOU M OJIHON VYMeTh: HaX0IUTh Haxknonnas
KOBOM M IOJTHOM MOBEPXHOCTU MPU3MBbI IJIOIIAab OOKOBOH U npuszMa
MMOBEPXHOCTHU MPU3MBI MOJTHOW MOBEPXHOCTH

IIPSIMOM IIPU3MBI, OCHO-
BaHUE KOTOPOH - Tpe-
YTOJIBHUK

48.| Pemenue 3amav Ha Ha- [Ipusma, nipsimast npusma, 3HaTh: ONpeeTICHUE

XOKICHHE TIOIIAIH MpaBWIbHas MPaBUJILHON TTPU3MBI.

IMOJIHOM ¥ OOKOBOIi I10- YMeTb: n300paxaTh

BEPXHOCTH NpaBUJIbHYIO IPU3MY Ha
YepTEekKax, CTPOUTH €€
CEYCHHE; HAXOUTh MOJHYIO
1 OOKOBYIO IOBEPXHOCTH
IIPaBUJILHOM N- YTOJIBHOU
npu3Mel, ipu n =3, 4, 6

49.| IMupamuna [Tupamuga: ocHOBaHUE, 3HaTh: ONpeeTICHUE Erunerckue

OoKoBbIe pedpa, BHICOTA,
OOKOBasi MOBEPXHOCTb, Ce-
YCHUC IMUpPaMU/JIbL

UPaMU/IbI, €€ FJIEMEHTOB.
YMmeTh: n300paxarb
paMuay Ha YepTexax,
CTPOUTH CEUEHUE III0C-
KOCTBI0, MapaJuIeIbHON
OCHOBAHUIO, U CEUEHHUE,
IIPOXOJAIIEE YEPE3 BEPIINHY
U IMaroHajb OCHOBAaHUS

MUPAMHJIBI U UX
YZ[I/IBI/ITGJ'II)HI)IG
CBOWCTBA.




50.

TpeyronpHas nupamuaa

1) TpeyrosnbHas mupamMuaa.
2) Ilmomanb GOKOBOM TIO-
BEPXHOCTH

YMeTh: HaXOAWUTh IIONIAb
OOKOBOM IIOBEPXHOCTHU
IIUPAMHU/]IbI, OCHOBAHHE
KOTOPOIl — paBHO-
OeIpeHHBIN WU TPSMO-
YTOJIbHBIN TPEYTOJIbHUK

Vceuennas
nupamuaa

1.

[IpaBunbHas nupamuia

IIpaBunpHas nupamuia

3HaTh: onpeaeIeHue
MPaBUILHON MTUPAMHUIBI.
YMeTh: pemaTh 3aa4i Ha
HaXOKJIeHHE aro(peMbl,
0oKOBOTO pedpa, IO
OCHOBaHUS IIPaBUIIbHOMN
U PAMH/TBI

52,

Pemenue 3amay Ha
BBIYHCJIICHHUC TJIOIIA I
MOJIHOM MOBEPXHOCTHU U
OOKOBOM IMOBEPXHOCTH
MIAPaMU/IBI

[Tnomans 60KOBOI MOBEPX-
HOCTHU IMMPpaMHUbI

3HaTh: DJIEMCHTHI TTH-
paMuUIbl, BUBI TUPAMUIL.
YMeTh: UCTI0JIB30BATh MIPU
pelIeHun 3a1a4
IUTAaHUMETpHYecKue (HaKThl,
BBIYUCIISATDH TUIOIA]Ib
ITOJTHOW ITOBEPXHOCTH
MPaBUIILHON TTUPAMUIBI




53.

[TonsiTHE TPaBUIIBHOTO
MHOTOTpaHHHUKA

[TpaBuiIbHBIE MHOTOTPaHHUKHI
(Terpasap, KyO, oKTa’Ip,
JOJICKAd TP, UKOCAIP)

HNwmeTts npencraBieHue o
PAaBUJIbHBIX MHOTO-
IrpaHHUKAX (TeTpa’ap, KyoO,
OKTadIp, TOJIEKa3IP,
HUKOCA3IP)

YMeTh: pacrio3HaBarh Ha
gepTexax U MOJEISIX
MIpaBWJIbHBIE MHOTOTPaH-
HUKU

CummMmerpus B
MIPOCTPAHCTBE, B
OKpY’KaroIeM
Mupe

54.

Cummetpus B KyOe,
B TIapaJuIeIICIHIIe e

10

1) Buabl cummerpuu (oc-
HOBHas, IICHTPAJIbHAS, 3€P-
KaJIbHAs).

2) Cummerpust B KyOe, B ma-
paJutesnenumnese

3HaTh: BUJIbl CHMMETPHHU B
IPOCTPAHCTBE. Y METh:
OTIPENIeNIATH IICHTPHI
CUMMETPHHU, OCH
CUMMETpPHH, TUIOCKOCTH
CUMMETpPHUH IS Ky0a u
HapaJulesIenuneaa

Cummerpus B
npu3Me
nupamMu/ie

5S.

Pemenue 3amau o
TEMC
«MHOI‘OFpaHHI/IKI/I»

11

MHororpaHHuKu

3HaTh: OCHOBHEIC
MHOT'OI'paHHUKH. YMeTh:
paciio3HaBaTb Ha MOJCIAX
" 4CPTCIKaxX, BBIIIOJIHATD
YCPTECIKU 11O YCIOBUIO
3aga4un

Ceuenue kyb0a,
IPU3MBI, THpa-
MHJIBI

56.

KonTponbnas pabota
Ne 4 o Teme:
«MHOrorpaHHUKN

12

1) [Mupammuna.

2) Ilpuzma.

3) [Tnomanas 60KOBOM 1
MOJTHOM MOBEPXHOCTH

YMeTh: CTPOUTH CEYEHUS
IPU3MBI, TUPAMHU/IBI
IUIOCKOCTBIO, MapajuIebHON
IpaHu. YMETh: HAXOIUTh
9JIEMEHTHI IPaBUIIBHOM N-
yroJIbHOM mupaMusl (n = 3,
4); HAaXOUTH TUTOIIAb




OOKOBOW MOBEPXHOCTH
IUPAMHUJIBL, TPU3MBIL,
OCHOBaHUS KOTOPBIX -
paBHOOEIPEHHBIN WK
HIPSIMOYTOJIBHBIN Tpe-

YTOJIBHUK
BekTops! 7 yacos.
57. Ilousitue BekTOpAa. 1) BexTopsl. 3HaTh: onpenieNieHne BekTopa | BekTopHbie
PaBeHcTBO BEKTOPOB 2) Monyinb BeKTOpa. B [IPOCTPAHCTBE, €r0 JUIMHBL. | BEJTUYUHBI B
3) PaBeHCTBO BEKTOPOB. YMeTb: Ha MOJENH Na- dburype
4) KonnuneapHbie BEKTOPbI pajuienenumnena HaxoJuTh
COHAIIpaBJICHHBIE,
IPOTUBOIMOJIOKHO
HaIpaBJIEHHbIE, PABHbIE
BEKTOPbI
58.| CrnoxxeHue u BbIYUTa- CroxeHue ¥ BbIUUTaHUE 3HaTh: npaBuia cioxenus u | IlpaBuno
Hue BeKTopoB. Cymma BEKTOPOB BBIYMTAHUS BEKTOPOB. napajuiesorpamma
HECKOJIbKUX BEKTOPOB YMeTh: HaXOAUTb CyMMY U
Pa3HOCTb BEKTOPOB C
MTOMOIIBIO ITpaBHIIa
TPEYroJabHUKA U MHOTO-
yroJIbHUKA
59. YMHOXeHue BeKTopa 1) YMHOXXeHHE BEeKTOpa Ha. 3HATh: KaK ONpEAEIAETCS
Ha YUCII0 YHCIIO. YMHOXEHHE BEKTOpa Ha
2) PaznoxeHue BeKTOpa 1o YHCIIO. ¥YMETh: BbIpAXKaTh
JIBYM HEKOJUIMHEAPHBIM BEK- OJIMH U3 KOJUIMHEAPHBIX
TOpam BEKTOPOB YEPE3 APYyrom
60. KomrmianapHbie BEKTO- KomrutaHapHbIe BEKTOPBI 3HaTh: ONpECICHUE

pBI

KOMIIJIaHAPHBIX BEKTOPOB




VYMeTh: Ha MOZIENH I1a-
pajutenenurieia HaxXoIuTh
KOMILJIaHAPHBIE BEKTOPHI

61.

IIpaBuno napasiene-
muIeaa

IIpaBuino mapasuienenuIen.

3HaTh: IpaBUJIO Ma-
paienenumena. Y MeTh:
BBIINTOJIHATH CIIOXCHUC
TpPEeX HEKOMILIaHAPHBIX
BEKTOPOB C MIOMOIIIBIO
paBuiia napasuiesenuneia

62.

Paznoxenue BCKTOpa
I10 TPEM HCKOMILJIA-
HapHbBIM BEKTOpPaM

PaznoxeHnue BekTopa 1o
TPEM HEKOMITJIaHAPHBIM
BEKTOpaM

3HATh: TEOPEMY O pa3-
JI0KEHUU JIF000r0 BEKTOpa
110 TPEM HEKOMILJIaHAPHBIM
BEKTOpaM. Y METh:
BBINOJIHATH Pa3I0KEHUE
BEKTOpA 10 TPEM
HEKOMIUIAHapHBIM BEKTOpaM
Ha MOJIeNU Na-
paienenunena

63.

KonTponbnas padota
Ne 5 mo Teme: «BexkTo-
pB»

1) Bektopsr.

2) PaBeHCTBO BEKTOPOB.

3) ConanpaBiieHHbIE U TIPO-
THUBOIOJIO’KHO-HAIIPaBJICHHBIE.
4) PaznoxeHue BEKTOpa Io
JIByM HEKOMILJIaHAPHbIM, T10
TPEeM HEKOMITJIaHAPHBIM
BEKTOpaM

YMeTh: Ha MOJEIIIX
napajuieJienumena u Tpe-
YTOJIBHOM MPU3MbI HAXOJUTH
COHAINpPaBJICHHBIE,
MPOTHUBOIIOIOKHO Ha-
IpaBJI€HHbIE, PaBHbIE
BEKTOPBI; HA MOJIEISAX
napauienorpamma, Tpe-
yTOJbHUKA BBIpaXKaTh
BEKTOP Yepe3 JIBa 3aJJaHHBIX
BEKTOpA; Ha MOJICIIH




TeTpas’/pa, napasiese-
MUIE/Ia PACKIa/IbIBaTh
BEKTOD I10 TPEM HEKOM-
IUTAaHapHBIM BEKTOPaM
IloBTOpEHUE 7yacoB
64-70 | Ananuz KP Ne 5. Uto- | 1 1) ITapamienbHOCTD NPSAMBIX U | 3HATh: OCHOBOIIOJIATAIOLIHE
rOBOE MOBTOPEHHUE IJIOCKOCTEH. aKCHOMBI CTEPEOMETPHH,
2) [lepnieHIUKYISIPHOCTD IpU3HAKU B3aMHOTO
MPSIMON U TUIOCKOCTH. PaCMoJIOKEHUs IPSIMBIX U
3) Yron Mexay npsaMoi u MIJIOCKOCTEH B
MJIOCKOCTBIO IPOCTPAHCTBE, OCHOBHBIE
MPOCTPAHCTBEHHBIC
(dhopMbL. YMeTh: pemarth
MJIAHUMETPUYECKUE 3a/1a4l
KajeniapHo- TeMaTuyeckoe IJIAaHUPOBaHNe 1o reomerpuu 11 kjaace
JI.C. Aranacsin, B.®.byry30B, C.b.Kanomuen, «I'eomerpus.10-11 kaacce», M., «IIpocBemenue», 2017r.
Ne Conep:xanue yueOHOro Koun OcHoBHas neJIb YpoBeHb TpeOOBaHNH K Oo0s13aTeIbHBIH
napar MaTepHaJia 4eCTBO MaTeMaTH4eCKO MHUHHUMYM CO/ICPKAHUSA
pada 4acoB NMOAr0TOBKE o0pa3zoBanus

IToBTOpenune xypca 10 kiacca (3 yaca)

BekTopsl B pocTpaHcTBe — 6 4acoB




[TousiTue BekTopa B
MIPOCTPAHCTBE

3aKpenuTh U3BECTHBIC
yuyaummcs 13 Kypca
IJIAHUMETPHUH CBEJICHUS O

CrnoskeHne 1 BEIYUTaHHE
BCKTOPOB. YMHOXEHHE
BCKTOpPA Ha YUCJIO

BEKTOpax M JICUCTBUAX HAJI
HUMH, BBECTH IIOHSITHE
KOMILJIAHAPHBIX BEKTOPOB B

Komrnanapubie BEKTOPBI

IPOCTPAHCTBE U PACCMOTPETh
BOIIPOC O PA3JIOKEHUH JTFOO0TO

3auém No4

BEKTOpA M0 TPEM JTaHHBIM
HEKOMIUTAHAPHBIM BEKTOPaM

3HaTh U MPUMEHSATH
MIPaBUJIO MMapasuIeenuIena
CIIOXKEHUS TPEX
HEKOMILIAHAPHBIX BEKTOPOB;
YMETb PacKJIaAbIBaTh BEKTOP
10 TPEM HEKOMIUIAHAPHBIM
BEKTOpaM

3HaTh OCHOBHBIE
OTpeIeTICHUS, OTHOCSIIIUECS
K JICHCTBHAM HaJ BEKTOPAMH
B ITPOCTPAHCTBE

MeToa KOOPAUHAT B MPOCTPaHCTBe — 15 yacoB

Koopaunatsl Touku u
KOOpJUHATHI BEKTOpa

CdopmupoBats ymenue
y4almxcsi IPUMEHSITh
BEKTOPHO- KOOPANHATHBIN

CkansipHoe
MIPOU3BE/ICHNE BEKTOPOB

MCTO/ K PCIHICHUIO 3a/la4 Ha
BBIYUCJICHUC YTJIOB MCIKIY

Konmponvnas paboma Nos. 1

MPSAMBIMH U TUIOCKOCTSMH U
PACCTOSIHUM MEXAY ABYMS

[TpumensTh popmyinbl ass
BBIUHCJICHUS YIJIOB MEXY
JIBYMsI IPSIMBIMH, MEXKAY
IIPSIMOM U TIOCKOCTHIO,
(bopMyity pacCTOSIHHS OT TOUKH
JI0 IIJIOCKOCTH, YPABHEHHE
IIPSAIMOM IIPH PELICHUH 3a]a4

IlonmMaTth, 9TO TaKOE
HpSMOYTOJIbHAs cCUCTEMa
KOOpJIMHAT B IPOCTPAHCTBE.
3HATh ONpeACIICHUs
KOOpAMHAT TOYKH U
KOOpJMHAT BEKTOpa. 3HATh
OTpesieNIEHUE CKAJISIPHOTO

BauémNos TOYKAMH, OT TOYKH 0 MIPOMU3BEJICHUS] BEKTOPOB, €T0
IJIOCKOCTH cBoiicTBa. Pemars
MIPOCTENILNE 3a0aU1
Huaunap, konyc, mwap — 16 yacos
Hunuaap Hatp ygamumces 3Hath GOpMyIIBI U periaTh 3Hath popMyInbl U
CUCTeMaTHYEeCKue CBeIeHUs 00 | Oosiee CI0XKHbIE 3aJauM Ha pemaTs IpoCTEeNIIne 3a1a41
Konyc

OCHOBHBIX T€JIaX U

BBIYMCJICHUC IIJIOIIaN

Ha BBIYUCJIICHUC IIJIOIIaau




Cdepa

Konmponvnas
pabomaleo. 1

3auém Ne6

MOBEPXHOCTSAX BPALICHUS —
HWIMHIIpE, KOHYce, cdepe,
nrape

IMOBEPXHOCTHU TECJI

IMOBEPXHOCTHU TECJI

O0béMbI TE1 — 17 yacoB

OOBEM MPAMOYTOIBLHOTO
napajuiesenurneaa

O0BEM NpsAMOI TIPU3MBI
U LWIKHIPA

O0BbEM HAKIIOHHOM
[IPU3MBI, TUPAMUJIBI B KOHYCa

OO0BEM TIapa ¥ ImIomaib
cdepbl

Koumponvnas paboma
Ne7.1

3auémNe7

BBectu nousarue 00néMa
TeJIa ¥ BBIBECTH (HOPMYJIBI ISt
BBIUKCIIEHHS 00BEMOB
OCHOBHBIX MHOTOTPaHHUKOB H
KPYTJIBIX TEJI, U3YYCHHBIX B
Kypce CTepEOMETPHH

3Hath Gopmyibl 00BEMOB
Ten U GopMyIy IIJIOIA N
chepsl 1 pemath 60see
CJIOKHBIC 33]1aun

3HaTh GOPMYIIBI
00BEMOB Ten 1 hopmyy
Ioaau cepsl U perarh
NPOCTEHIIINE 3a1a49K

3aka0unTeIbHOE IMMOBTOPECHUE IIPH MMOATOTOBKE K UTOrOBOM aTTeCcTAllMH 1O reoMeTpuu — 11uacos
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