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HHOACHUTEJBHAA 3AIIUCKA

PabGouass mporpamma cocTaBieHa Ha OCHOBe TpeOoBaHMiI (emeparbHOTO TOCYJApCTBEHHOTO CTaHAapTa olmiero obpaszoBanwms, [IpumepHoit
MPOrPaMMEI 110 MAaTEMAaTHKE OCHOBHOT'O 00111ero 00pa3oBaHusl, HA OCHOBE aBTOPCKHX Mporpamm JimHuu A.I.Mopakosruua (ayirebpa ¥ Hayaia aHalin3a),
JI.C.Aranacsna (reomeTpus).

[Iporpamma cooTBeTcTBYeT ydeOHUKaM «AureOpa u Haudana aHanuza» 10-11 xin/ A.I'.'Mopakosuy, JI.O.Jlenumesa, T.A.KopemkoBa u ap.-M.
Muemosuna, 2015 u «['eometpusi» 10-11 xn/ JI.C.Aranacsu, B.®.byTy308B u ap.-M. IIpocsemenue, 2018.

Pabovast mporpaMmMa KOHKPETHU3HUPYET COAEpPKAHNE MPEIMETHBIX TeEM 00pa30BaTEILHOTO CTAaHAAPTA M TIOKA3bIBACT paclpe/ieieHne yIeOHbIX YacoB
mo pazgenam kypca. CormacHo ¢deneparbHOMy Oa3uCHOMY ydeOHOMY IUIaHy Ui OOpa3oBaTeNbHBIX yupexkiaeHui Poccwiickoii denepanuu Ha
U3yueHHe anredpel U Havala MaTeMaTHueckoro aHanusa B 10 (mpoduibHbIi ypoBeHb) Kiacce oTBoauTcs 136 yacoB u3 pacuéra 4 yaca B HEAEINIO.
Pabouas mporpamma no anredpe i 10 kiacca paccurTana Ha 3TO JK€ KOJMYECTBO YaCOB.

KonngectBo yacoB no nporpamme - 204, B Henenmto - 6 yacos: 136 4 Ha u3yueHue anredpsl, 68 4 — reoMeTpuu.

llejlu U3YUCHUA MAMEMAMUKU .

e OBJIA/ICHHE CHCTEMOH MaTeMaTH4eCKHMX 3HAHMN M yYMeHMil, HCOOXOAUMBIX JJisi IPUMEHEHHUS B NMPAKTUYECKON NEATENbHOCTH, W3YUEHMS
CMEKHBIX JUCLUILINH, IPOIOJIKEHUS 00pa30BaHMUs;

® MHTE/UIEKTyaJlbHOe pa3BUTHe — (HOPMHPOBAHHE YMEHHMH TOYHO, TPAMOTHO, apIyMEHTHUPOBAaHHO H3J1araTh MBICIM KaK B YCTHOH, Tak U B
MUCbMEHHOU (hopMe, OBNIaZieHHEe METOJaMH MOUCKa, CUCTeMaTU3alliy, aHajiu3a, Kiaccudukanuy nHGOpMallMU U3 pa3IMYHbIX UCTOYHUKOB (BKIIIOYas
y4eOHY10, CIPaBOYHYIO JTUTEPATYPY, COBpEMEHHbIE HH(OPMAIIMOHHbBIE TEXHOJIOTUH);

e ¢opMupoBaHHe NpeACTABIEHUN 00 UIeAX U METOAAaX MaTEMAaTUKU KaK CPeJCTBA MOJIEIMPOBAHUS SIBICHUM U MPOLIECCOB;

e BOCNHTAHHWE KYJIbTYPbl JMYHOCTH, OTHOIIEHUS K MaTeMaTHKE KaK K YacTd OOIIe4eNOBeYeCKOW KYNbTYpbl, MOHMMaHHE 3HAUMMOCTH
MaTEMaTHKH JJIs HAyYHO-TEXHUYECKOTO Mporpecca.

Yposenv o6yuenun: npodpunbHbIA.

Dopmbl npomedcymouHol ammecmayuu’
[TpomexxyTouHas aTTecTalus MPOBOAUTCA B (pOpMe KOHTPOIBHBIX pabOT U 3a4ETOB.
I[InannpyemMble MeTanpeaMeTHbIE Pe3yJIbTaThI
MeTtanpeamMeTHbIE pe3yIbTaThl OCBOSHHSI OCHOBHON 00pa30BaTeNIbHOM MPOrpaMMbl IPEICTABICHBI TPEMS TPYIIIIaMU YHUBEPCATbHBIX YIeOHBIX
nevicteuit (YY ).
PeryasiTuBHbIe YHUBEPcaJbHbIEe Y4eOHbIe e CTBUSA

-CaMOCTOSITEIILHO OTPEIEISTh 1IeJIU, 33/1aBaTh MapaMeTPhl U KPUTEPUH, TIO KOTOPBIM MOXKHO OIIPEEIUTh, YTO 11€JIb JOCTUTHYTA;
-OIICHUBATh BO3MOYKHBIE TTOCIEACTBHS TOCTHXKEHUS TIOCTABIICHHON IENIU B JESATEIbHOCTH, COOCTBEHHOM JKU3HU U )KU3HHU OKPYKAIOLIUX JTIOACH,
OCHOBBIBASICh HA COOOPAKEHHSIX STUKH H MOPAJIH;
-CTaBUTH U GOPMYITUPOBATH COOCTBEHHBIE 3a/1a4U B 00Pa30BaTEIbHON AEATENLHOCTH U )KU3HEHHBIX CUTYAIIHSX;



-OIIEHHUBATh PECYPCHI, B TOM UHUCJIE BPEMS U APYrue HeMaTepHaIbHbIE PECYPChI, HEOOXOIUMBIE JJIsl TOCTHKEHUSI TIOCTABJICHHOM 11€J1H;
-BBIOMPATH MYTh JOCTHKCHHUS LIEJH, IJIAHUPOBATh PEIICHHE MMOCTABICHHBIX 33724, ONITUMHU3HUPYS MaTepHallbHbIC U HEMaTepuaIbHbIE 3aTPAThI;
-OpraHu30BBIBaTH 2((HEKTUBHBIN TTOUCK PECYPCOB, HEOOXOIUMBIX JIJISI TOCTHXKECHHSI IIOCTABIICHHOW 1IETIH;

-COIIOCTABJIATH IOJYYEHHBIN PE3YIbTAT AEATEIBHOCTH C TIOCTABICHHOMN 3apaHee LEIbIO.

2. ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE Y4eOHbIe 1eiiCTBUS

-ACKaTh U HAXOAUTh 0000IIEHHBIE CITIOCOOBI PEeIIeHNUs 3a]]a4, B TOM YHCIIE, OCYLIECTBISITh pa3BepHYThHIN HH()OPMAIIMOHHBIN MOUCK U CTaBUTh HA €ro
OCHOBE HOBBIE (Y4eOHBIC U TIO3HABATEIILHBIC) 33/1a4H;

-KpUTHUYECKHU OLICHUBATh U HHTEPIPETUPOBATh MHPOPMALIMIO C PA3HBIX MO3ULUH, paclo3HaBaTh U (UKCUPOBATH MPOTUBOPEUNS B MHPOPMALIMOHHBIX
HCTOYHHKAX;

-HCI0JIb30BATh PA3JIMUHBIE MOJIEIBHO-CXEMAaTHUECKNE CPEICTBA /TS IPE/ICTABIICHHSI CYLIECTBEHHBIX CBA3€H U OTHOLIEHUH, a TaKXKe POTUBOPEUM,
BBISIBIICHHBIX B MHPOPMALIMOHHBIX UCTOUHUKAX;

-HaXO/JUTh U IPUBOAUTH KPUTUUECKHE apIyMEHTHI B OTHOIIEHUH JEHCTBUIN U CYKIEHUI APYroro; CIIOKOMHO U Pa3yMHO OTHOCHUTBCS K KPUTHYECKHUM
3aMEYaHUSIM B OTHOUICHUH COOCTBEHHOTO CYXKJICHHS, PACCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

-BBIXOJIUTh 32 PaMKHU Y4€OHOTO IpeAMETa U OCYILECTBIIATH LI€JIeHANPABIECHHBIN MOMCK BO3ZMOXKHOCTEH JUIsl IIMPOKOI'0 IEpeHOca CPEICTB U CIIOCO00B
JIeHCTBHS,

-BBICTPaMBaTh UHIMBUAYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAS OIPAHUUEHHSI CO CTOPOHBI JPYTUX YYaCTHUKOB U PECYPCHBIE
OTpaHUYEHUS;

-MEHSTh U yJePKHUBATh Pa3HbIEC MO3UIMY B TIO3HABATEIILHON AESTEIbHOCTH.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE el CTBUSA

-OCYILECTBIISATH JEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHU, TaK M CO B3pOCIBbIMHU (KaK BHYTpU 00pa30BaTeNIbHOM OpraHu3aliy, TaK 1 3a ee
npeneaamMu), ToJ0MpaTh MAPTHEPOB AJIs JEIOBOM KOMMYHHKAITUH UCXO/IS U3 COOOPaKEHUH pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JTMUHBIX
CHMIIATHIL,
MIPH OCYIIECTBICHUHU TPYIIOBOI pabOThI OBITh KaK PyKOBOJIUTEIEM, TaK U YWICHOM KOMaHIbl B Pa3HBIX POJIAX (TEHEPATOp UICH, KPUTHK, UCTIOIHUTEb,
BBICTYIAIOLINH, SKCIIEPT U T.1.);

-KOOPJIMHUPOBATH U BBIIIOJHATH PAOOTY B YCIOBUSIX PEABHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
Pa3BEPHYTO, JIOTUYHO ¥ TOYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIH30BAHUEM aJIEKBATHBIX (YCTHBIX U MUCHbMEHHBIX) SI3BIKOBBIX CPEJICTB;

-pacno3HaBaTh KOH(PIUKTOTCHHBIE CUTYAIH U IPEIOTBpAIaTh KOHMIUKTHI JO UX aKTUBHOU (Da3bl, BRICTpanBaTh JIEJIOBYIO U 00pa30BaTEIbHYIO
KOMMYHUKAIIUIO, n30eras THYHOCTHBIX OLICHOYHBIX CYXKICHUH.

Conep:xxanue y4eOHOro npeamera
Auredpa

1. Ywucnossle pynkuuu (9 yacon)
Omnpexnenenue YucaoBoil GpyHKIMHU, CIOCOOBI ee 3a1aHus, cBoiicTBa QyHKIMi. [lepnonnyeckue u oopaTHbie QyHKIMH.
2. Tpuronomerpuyeckue pyHkuuu ( 26 yacon)



UucnoBasi OKpPY)KHOCTh Ha KOOPAMHATHOW TuiockocTH. CHHYC M KocuHyc. TaHreHc M KoTaHTeHC. Tpuronomerpuueckue (QyHKIUH YUCIOBOTO
aprymenta. TpuroHomerpuueckue (yHKIHMH YIJIOBOTO apryMmeHTa, HX cBoHcTBa U rpadukd. CxaTHe U pacTsHkeHue rpadukoB
TPUTOHOMETpHUECKUX (yHKIMH. OOpaTHbIE TPUTOHOMETPHUUECKHE (PYHKIUY.

Tpuronomerpuyeckue ypaBHeHHsl U HepaBeHcTBa (9 yacoB)

IIpocreiimme TPUTOHOMETPUYECKHE YPABHEHMS W HEPABEHCTBA. MeTOAbl pElEHUss TPUTOHOMETPUYECKHMX YpPAaBHEHUM: BBEJEHUE HOBOU
NIEPEMEHHOM, Pa3JI0KEHUE HA MHOKUTENIN, OTHOPOJIHbBIE TPUTOHOMETPUUECKUE YPABHEHHUS.

IIpeoOpa3oBanne TpUroHOMeTpHYECKHUX BhIpaskenui ( 21 yac)

@opMyIbl CIOXKEHUs, TPUBEIACHUS, IBOMHOTO apryMeHTa, MOHWKEHHs cTerneHu. lIpeoOpa3oBaHue CyMMBbI TPUTOHOMETPHUYECKHUX (YHKIUN B
npousBeneHue. [IpeoOpazoBanre MPOU3BEICHUA TPUTOHOMETPUIECKUX (PYHKITMI B CyMMBbI. MeTOBI PEIICHHsS] TPUTOHOMETPUUIECKUX YPAaBHEHHM
(mpopomxeHue).

HelicTBuTenbHble yncaa ( 12 yacon)

Harypansable u nensie yucna. Jenumocts uncen. OCHOBHas Teopema apU(PMETUKU HATypalbHBIX 4Hcel. PannoHanmbHBIE, MppalMOHATbHEIE,
JICICTBUTEIIBHBIE YMCIIA, YUCIOBas IpsiMas. YnUCIoBble HEpaBEHCTBA. AKCMOMATHKA AEUCTBUTEIBHBIX 4Hcesl. MOaylb NEHCTBUTENBHOIO YUCIIA.
MeTton MaTeMaTHUECKON MHIYKIIUU

KommiekcHble ynucia (9 yacon)

KommuiekcHele uncina u apudmMeTndeckne onepanuy Haa HUMH. KoMIIeKCHbIe Yrciaa U KOOpAUHATHAS IJI0CKOCTh. TpuUroHomerpudeckas gopma
3allUCH KOMIUIEKCHOrO 4uciia. KoMIuiekcHble 4uclla M KBaJpaTHbIE ypaBHEHUsA. Bo3BeneHHE KOMIUIEKCHOTO 4YHcia B CTeneHb. [3BneueHue
KBaJ[PaTHOTO U KyOMYECKOT0 KOPHS M3 KOMIIEKCHOTO YHCIIa.

IIpousBoanas ( 28 yacon)

OmnpeneneHre YUCI0BOM MOCIE0BATENLHOCTH U CIOCOOBI ee 3aaHus. CBOMCTBA YMCIOBBIX NOCIEA0BATEILHOCTEN.

OmnpeneneHue npepena Mociael0BaTENbHOCTH. CBOWMCTBA CXOISAIIMXCS IOCIENOBAaTENbHOCTEN. BblunciieHne NpenenoB MOcaefoBaTEIbHOCTEN.
Cymma 0ecKOHEYHON Te€OMEeTPUUYECKOM MPOrPECCUH.

IMpenen ¢pynkuuu Ha 6eckoneunoctu. [Ipenen pynkuun B Touke. [Ipupamenue aprymenta. [lpupamienne pyHkuuu.

3anaun, TPUBOAAILIME K TIOHATUIO MPOW3BOAHOW. OmnpenenaeHue MPOU3BOJHOW. AJITOPUTM  OTBICKaHHWsS Mpou3BoAHON. Dopmyinbl
muddepennponanus. [IpaBuna auddepenunpoBanus. Ilonstue npousBogHON N-ro mnopsaka. AuddepeHurpoBanue CloXKHOW (QYHKIUH.
HuddepennmpoBanne oOpaTHON (QyHKIMU. YpaBHEHHE KacaTelbHOM K Tpaduky (QyHKUMU. AJTOPUTM COCTaBJIEHHUS YPAaBHEHHS KacaTeJIbHOH K
rpaduky pyakum y = f(x).

[Ipumenenre MpoOM3BOIHON ISl JOKA3aTebCTBA TOXKIECTB M HepaBeHCTB. [loctpoenue rpadukoB ynkmumii. [IpumeHnenrne mpou3BOIHON ISt
OTBhICKaHUsl HaHOOJIBIINX ¥ HAMMEHBIINX 3HAYCHUN HeNPEPbIBHON (PYHKIIMM Ha IPOMEXYTKE. 3a/1a4i Ha ONTUMHU3ALIHUIO.

Kom0nHaTopuka u BepossTHOCTD ( 7 4acoB)

[IpaBuno ymuoxenus. [lepectaHoBku U paxTopuaisl. Beibop Heckonbkux 3neMeHToB. Couetanus u pasMenienus. bunom Heiorona. Cinyvaiinble
COOBITUS U UX BEPOSTHOCTH.

IToBTOpenne ( 15 vyacos)

I'eomerpus
AKCHOMBI CTEpPEOMETPHHU U UX cJieacTBHsA (4 1)
[Ipeamer crepeomeTpun. AKCHOMBI cTepeoMeTpuu. HekoTopsle ciieIcTBUS U3 aKCHOM.



IMapanjaenabHOCTHh NPAMBIX U IJIOCKOCTeH (18 1)

[lapannensHble nmpsimble B mpocTpaHcTBe. IlapamiensHocTh NpsAMON UM MiockocTu. CKpelyBaromuecs Npsmble. YTl C COHANpPaBICHHBIMU
CTOpPOHAaMH. YTOJI MEXAY MPSAMBIMU. YTOJ MeXay AByMs npsambiMU. Ilapamnensusie miockoctu. [Ipu3nak mapamiensHOCTH MutockocTeid. CBOMCTBa
napajulelbHbIX I1ockoctet. Terpasap. [lapamtenenunesn.

IlepneHaMKyISIPHOCTH NPSAMBIX U II0cKOcTel (14 1)

[lepnennukynsapHsle NpsiMble B IpocTpaHcTBe. [lapasuienbHble MpsMBIE, MEPIEHAUKYISIPHBIE K IUIOCKOCTH. [Ipu3HaK nepneHauKyIsipHOCTH
IIPSIMOM M TNIOCKOCTH. Teopema o mpsiMOii, MEpIEHAUKYIISIPHON K IIJIOCKOCTH. PaccTosiHue OT TOYKHM 10 INTOCKOCTH. TeopeMa o Tpex MeprneHIuKyIspax.
Yroa Mexay npsMOH U INIOCKOCTBIO. J[ByrpanHblii yroi. IIpusHak neprneHauKynsipHOCTH ABYX INIOCKOCTEN. [IpsIMOYrobHbIN apajuIeenumes]

Muororpanauku (11 4)

[lonsitue MHororpannuka. Ilpusma Ilnomanes noBepxHocTu npusMmsbl. Ilupamuna. IIpaBunbHas nupamuna YcedeHHas nupamunaa. [Inomans
MIOBEPXHOCTU yCEUYeHHOW mupamuzibl. CUMMeETpus B mpocTpaHCTBE. [IoHATHE NMpaBMIIBHOIO MHOTOTPAaHHUKA. DJIEMEHTBI CUMMETPHH IPaBUJIBHBIX
MHOTI'OTPaHHUKOB.

BexTops! B mpocTpanctie (11 1)

[Tonsitue BekTopoB. PaBeHCTBO BekTOpOB. Cl0XKEHHE U BBIYMTAHHE BEKTOPOB. CyMMa HECKOJIBKMX BEKTOPOB. Y MHOKEHUE BEKTOpA HA YMCIIO.
Kommnanapheie Bektopsl. [IpaBuio napamnenenunena. PasioxxeHnne BEKTOpa 110 TpeM HEKOMILIAHAPHBIM BEKTOPaM.

HoBTOopenue (10 1)

Kane}mapﬂo-TeMaanecxoe NJIAaHUPOBaHUE

Auredpa
No Omanwi Jama nposedenusn
Cnocoowt
ypo U3y4eHus membol
opzanuzauuu
Ka Tema yuebnozo 3anamusn Cmanoapm memot Pezynomam ypoka
deamenvHocmu yu-
n/n IIaH daKT
cAa

1. OnpeneneHne YUCIOBOH Yucnoast GyHKUIUS YMeTh CTPOUTH KyCOYHO-33JaHHYIO KOMOWHUPOBAHHBIN (bpoHTANIBHBIH

(byHKIMU CTIOCOOBI 3a1aHHs ¢byHkuMio, pyHKUIMIO TPOOHOHN YacTH

YHUCIOBON (QyHKIMH 4ucna, GyHKIUIO LEeNoi 4acTh Yucia
2. Crioco0bI 3a1aHUs YHCIOBOM Crioco0b1 3a1anus QyHKIUN MPOOIIEMHBIHT MaTeMaTH4eCKH

GyHKIIU JIUKTaHT
3. O0acTp onpeencHus u O0nacTp onpenencHus 1 YMeTh HaX0IUTh 00J1aCTh TIOUCKOBBIN B3aUMOOOMEH

001acTh 3HaueHUST PYHKLIUH MHOYKECTBO 3HaYCHUH GYHKIHMU | ONpejeneHus 1 00nacTh 3HAYCHUS




GbyHKIIHH

4. MOHOTOHHOCTb U CpoticTBa hyHKINU: VYMeTh HCIIOJIb30BaTh CBOMCTBA KoMOuHUpOBaHHEIH MaTeMaTHYECKHI
OTPaHUYECHHOCTH (DYHKIIHH. MOHOTOHHOCTb, YE€THOCTh 1 (YHKIMU TIPH IOCTPOEHUH TpaduKa JIUKTAHT
YeTHOCTH (YHKIUH HEYEeTHOCTh byHKIMI

5. HawuGospuiee u HaumeHblIee HawuGospuiee u HaumeHblIee YMeTh HaX0IUTh HanOoJIbIee U YPpOK M3ydeHUsI HOBOTO | MHAWBUAYaIbHAas
3HaueHHus QYHKIHUN 3HaueHHs QYHKIHUN HauMeHblee 3HaYeHus QyHKIMN MaTepuaia KapTouka

6. IeproandanaocTs QyHKINH ITepnoanvnoCTS, YMeTh HaXOIUTh TIEPHOJT PYHKIIUH, YpOK CaMOCTOSITeJIbHAS

OTPaHMYCHHOCTH (DYHKIMH CTPOUTH I'paUKN IIEPHOTTICCKUX pabora
byHKIHH

7. OO6patHas ¢pyHKIUSA Haxoxnenne GpyHKImm YMeTs HaxoIuTh 00paTHYIO GYHKOHIO | YPOK M3y4eHHUS HOBOTO | (PpOHTAIHHBIN

00paTHO JaHHOW Marepuana

8. I'padux oOpaTHO# QyHKIHN I'padux obpaTHO# PyHKIHN YMeTb cTpouTh Tpaduk 00paTHOM KOMOMHHPOBaHHBII B3aMMOKOHTPOJIb

GbyHKIIH

9. Konrpossnas padora Nel Ypok KOHTpOIIsS KonTponsHas
«YwucnoBeie QyHKIAN 3HaHUI U yMEHUH paboTa

10. Beenenue. J{nuna nyru Ypok 03HaKOMIIEHHS C
OKpPYXHOCTH. HOBBIM MaTepraJioM.

CuHyc, KOCHHYC, TaHTEHC, IToHMMaTh TEPMUHBI: YNCIOBAs
KOTaHT€HC IIPON3BOIILHOTO OKpPYXHOCTb, KOCHHYC, CHHYC, TAHT'€HC
yrina. Paguannas Mepa yria. 1 KOTaHT€HC YHCIOBOTO apryMEHTa;
11. HucroBast OKpYKHOCTH Cunyc, KOCHHYC, TAHT€HC 1 panuaHHas Mepa yria; yMeTb KomOunnposauHbIii
KOTaHTEHC YHCIIA. MIEPEBOANUTE TPATYCHYIO MEpy yIiia B YPOX.
paauaHHyIO ¥ Ha00OpOT; 3HATH
OCHOBHBIE

12. YucoBast OKPY>KHOCTb Ha TPHIOHOMETPHYCCKHE OCHOBHBIC TPUTOHOMETPIHCCKHC YpOK 03HAKOMIICHHS C

KOOPJIMHATHOM TIOCKOCTH. TOMACCTBA N HPUMCHAITE MX TP HOBBIM MaTepuaioM.
TOXKACCTRA. npeoOpa3oBaHun
TPUTOHOMETPUIECKHIX BBIPAKCHHH.

13. KoopaunaTs! TOUeK 4McIoBOM KoMOuHMpOBaHHEIH MaremaTnueckui

OKpPYXHOCTH. YPOK. JIIKTaHT .

Beruncnsars 3HaYeHUs QyHKIUN IO




14. CuHyC ¥ KOCHHYC 3HAYEHUIO apTyMEHTA. YpOoK 13yyeHna HOBOro
maTtepuana.
15. CBolicTBa cHHYCa U KOCHHYCA. YMeTh coBepmath peoOpazoBaHus Ypok u3ydeHus HOBOTO
TPUTOHOMETPUIECKHX BBIPAKECHHH. MaTepHaa.
16. TaHreHc U KOTaHreHC. Ypok u3yueHus HOBOTO
MaTepHaa.
17. Tpuronomerpuueckue KoMOuHUpOBaHHBIIH Camocr. pabota
(YHKIIMHU YUCTIOBOTO YPOK.
apryMeHTa.
18. OcCHOBHBIE YPOK-TIpakKTUKYM Camocr. pabota
TPUTOHOMETPUIECKHE
TOX/IECTBA
19. TpuroHomMerpuueckue KoMOuHMpOBaHHEIH Camocr. pabota '
(GYHKIMU YTI0BOTO YPOK.
apryMeHTa.
20. OyHKIUA Oynxunu. O61acTh YMeth cTpouTh rpaduk GyHKIHH Y = | YPOK 03HAKOMIICHUS C
ONpEAEIECHUS 1 MHOXKECTBO sin X u HOBBIM MaTepHasoM,
Y =3IN X, ec CBOMCTBA U 3HAYEHUIA. 3aKperUieHre
rpaduk Y = COS X, OMCHIBATh CBOICTBA H3Y4EHHOTO.
GyHKIINH.
21. OyHKIUA Y = cOS X, €€ I'paduku GyHKIUHA. YMetb cTpouTh rpaduk GyHKIHMN Y = Ypok 03HaKOMIIEHHS C
CBOWCTBa M rpaduk. [MocTpoenue rpadukos. COS X, OIMCHIBATh CBOWCTBA (DYHKIMHU. | HOBBIM MaTepHajoM,
3aKperuIeHe
HU3Yy4EHHOTO.
22. Pemienue CaoiictBa (-1mit: YMerb pelate ypaBHEHUs, UCTIONB3YST | YPOK-IIPAaKTUKYM
TPUTOHOMETPUIECKUX MOHOTOHHOCTb, Y€THOCTh U rpaduky QYHKIUH.

YpPaBHEHUM C MOMOIUIbIO
rpauKoB.

HEYETHOCT, IEPUOTUIHOCTD,
OTPaHMYCHHOCTbD. [IpOMEKYTKH
BO3pacTaHus U yObIBaHUS,
HanOOJIbIICe U HAMMEHBIIISEe




3Ha4YCHUA.

23. YMeTh onpenenaTs Nepuo] QyHKIHH, KoMOuHUpOBaHHEIH
YMETh CTPOUTH TPaPUKH YpOK
MEPUOANICCKAX (DYHKIIHH.

24. Konrposbnast pabora Ne2 Ypok npoBepku KonTponsHas
«OnpeneneHue 3HaHWI U yMEHUH paboTa
TPUTOHOMETPUUECKUX yHaluxcs.
byHKIMI.

25. AHanM3 KOHTPOJIBHOH KomOuHupoBaHHBIiH
paboThI. YpOK

[IpeobpazoBanus rpadukoB BemonHaTe npeoOpa3oBaHus
[Mocrpoenue rpaduka GbyHKUMH. rpagukoB QyHKIHHA.
¢byuxmun Y = mf (X).

26. IMoctpoenue rpadukos Pactsxkenue u c:xaTue BAOJb YMeTh CTpOuTh IrpaduiK PyHKIIMH Ypok-npakTuKym B3aUMOKOHTPOJIb
TPUTOHOMETPHUCSCKHIX oceii KoopIuHaT y=mf(x)

GbyHKINH

27. [Moctpoenue rpaduka KoMOuHMpOBaHHEIH
oyuxiwm Y =  (Kx) YPOK

28. [Ipeob6pazoBanue rpadhukoB KoMOuHUpOBaHHEIH CamocrosTenpHas
TPUTOHOMETPUUECKUX YpOK paboTa
GyHKIUH.

29. I'paduk rapMOHHYECKOTO KoMOuHUpOBaHHBIH
KoJicOaHus. YpOK

30. DyHkuus Yy = tgX O06nacTh onpeneieHus u YMethb cTpouth rpaduk GpyHKIUU Y = Ypok no CamMocTosTeapHas

MHOKECTBO 3HAUCHHUH. tgx TEXHOJIOTHYECKOM paboTa
CpoticTBa (pyHKIIMU U €€ T'paduky QyHKIHiL. Kapre.
rpaduk. IMocrpoenwue rp-B. CoiicTaa ¢.
31. Oynkmms Y = ctgx, DyHKIUA YMetsb cTpouts Tpaduk GpyHKINH Y = Ypoxk no CaMOKOHTPOJIb
ctgX u 3HaTh €€ CBOMCTBA TEXHOJIOTUYECKOU
CgoiictBa dyHKIMH U €€ y = ctgx Kapre.

rpauk.




32. DyHKIUN B3aumno oOpaTtHble HyHKINU. YMeth cTpouTh rpaduku GyHKIHH YPpok 03HAKOMJIEHHS C
O0nacTp onpeeneHus u HOBBIM MaTepHajIoM.
y =arcsinx, 06J1acTh 3HAYEHMS 0OPaTHOM y =arcsinx,
. ¢byukunu. Haxoxnenue
Y = arccos X, uX CBOWCTBA U . . y = arccos X,
¢byHKIMH, 00paTHO# TaHHOI.
UX TpapuKu.
y = arctg X,
y = arcctg X, onpenensits 001acTb
OTIpeJIeNICHNs] © MHOKECTBO 3HAUCHHUH
(GYyHKIMH, 0OpaTHBIX TaHHBIM.
33. | Qynkuun KoMOMHHPOBaHHBIH
YPOK.
y = arctg X,
Yy = arcctg X, CBO¥CTBa U UX
rpaduKy.

34, [Mocrpoenue rpadukos YPOK -IIpakTUKyM CamocTosiTenbHas
KYCOUHBIX (DYHKIIHH, pabora
coJiepKaIux oopaTHbIe
TPUTOHOMETPUIECKHE
GbyHKIUH.

35. Ypok-urpa «YMHUKHU U Ypok npoBepku u
YMHHIIBD» KOPPEKLUH 3HAHUH

yUaIXcs.

36. IIpocreiimue IIpocreiimue YMerhb pelrath npocTeitime Ypok npuMeHeHus
TPUTOHOMETPUIECKHE TPUTOHOMETPUIECKHE TPUTOHOMETPUIECKHE YPABHEHUS U 3HaHUH ¥ yMEHHH.
ypaBHEHHS U HEPABEHCTBA. YpaBHEHHsI U HEPAaBEHCTBA. HEpPaBEHCTBA.

37. ApKKOCHHYC U pelIeHHe Pemenne TpUroHOMETPUYECKUX | YMETh pellaTh ypaBHEHUS TUHA COS X | YPOK 03HAKOMIICHHUS C
YpaBHEHUS YpaBHEHUH =a HOBBIM MaTepHaIoOM
cosX=a CoOSX=a

38. ApKCHHYC U peleHne PerrieHie TPUTOHOMETPHYCCKUX | YMETh pelarh ypaBHEHUs THIA SiN X = | YPOK 03HAKOMIICHHS C

ypaBHEHHSI Sin X = a

YpaBHEHHUI

a

HOBBIM MaT€pHrajioM




sinx=a

39. ApKTaHTEHC U pelICHUE Pemenne Tpuronomerpuueckux | YMeTh pellaTh ypaBHEHUs TUMA Ypok 03HaKOMIIEHHS C

YpaBHEHHS YpaBHEHHUH HOBBIM MaTepHaIoM
tg X = a;

tgx=a tgx=a
u Tana ctg X = a

APKKOTaHTEHC U pelIeHne ctgx=a

YpaBHCHHSA

ctgx=a

40. Pewmenue npocreimux Pemenue npocrenmmnx VYMeTh pemiath HepaBeHCTBA THIA SiN X | YPOK 03HAKOMIICHHS C
TPUTOHOMETPHUCCKUX TPUTOHOMETPHUUYECKUX <a, CoS X >a, tg X <a, HOBBIM MaT€pHuaIoM
HEPaBEHCTB HEPaBEHCTB

ctg x>a

41. Pemenune Tpuronomerpudeckue YMeTs pemars TpPUrOHOMETPUIECKUE KomOuHnpoBaHHbIH

TPUTOHOMETPUUECKUX YpaBHEHUSL. YpaBHEHHUs, METOIOM 3aMEHBI YPOK.
YPaBHEHUH, CBOAAIIUXCSA K IIEPEMEHHON U METOJ0M PA3JI0KECHUS
PELICHHIO KBaPaTHOIO Ha MHOXKHTEIIN.

ypaBHEHHUS.

42. Pemenue o fHOpOIHBIX Tpuronomerpuueckue YMeTh pelaTh 0 JHOPOAHBIE KomM6unnpoBaHHbIH
TPUTOHOMETPHYECKHIX YpaBHEHHS. TPUTOHOMETPUUYECKHE YPAaBHEHUS YPOK.

YpaBHEHUH NIEPBOM U BTOPOH CTETICHHU.

43. Pemenne TpuroHomerpudeckne YMeTs pemars TPUrOHOMETPUIECKUE Ypok mpuMeHeHns
TPUTOHOMETPHUYECKHX HEPaBEHCTBA. HEPaBEHCTBA. 3HAHUN U yMEHHUH
HEPaBEHCTB. y4alluXcs.

44. Konrpounsnas padora Ne3 o Konrpossnas padora Ne3 Ypok nposepku
teme «TpuroHomerpudeckue 3HAHUU U yMEHUH
YPaBHEHHUS» i Tect Ne2 YUALIAXCA.

45. AHanu3 KOHTPOJIBHOH paboThI Ypok 03HaKOMIIEHHS C

«CHHYC U KOCHUHYC CyMMBI
apryMeHTOB»

VYMeTh HCIIOJIB30BaTh

HOBBIM MaT€puajioM.




46. CHHYC ¥ KOCHHYC pPa3HOCTH TPUTOHOMETpUYECKHE (HOPMYJIbI IIPH KoMO1HNPOBaHHBbIIH
apryMeHTOB. peoOpa30oBaHNUH BBIPAKCHUI. YPOK.
47. TaHreHc cyMMbl U pa3HOCTH KomMbuHMpOBaHHEIH MaremaTuueckui
apryMeHTOB. YPOK. JIUKTAHT.
48. Pewenune Cunyc, KOCHHYC M TaHTCHC YMeTh pelaTh ypaBHEHHUS], UCHIOAB3YS | YPOK - IPAKTHKYM.
TPUTOHOMETPHUYECKHX CYMMBL I PaSHOCTH ZIBYX YITIOB. | rhyronomeTpraeckue popmystsl
YPaBHEHHMH C IPUMEHEHUEM CHUHYCA, KOCHHYCA U TAHT'€HCA CyMMBI
(dopmyn cuHyca, KOCHHYyca U U Pa3HOCTH JIBYX YIIIOB.
TaHT€HCa CYMMBI U Pa3HOCTH
JIByX apTyMEHTOB.
49. Pewenne YMeTh pelaTh HEpaBEHCTBA, KoMOuHMpOBaHHEIH
TPUTOHOMETPHUYECKHUX HCHOJb3Ys] TPUTOHOMETPUIECKUE YPOK.
HEPaBEHCTB C IPUMEHEHUEM (opMyIBI cHHYCa, KOCHHYCA U
(dopmyn cuHyca, KOCHHYca U TaHT€HCa CyMMBI H Pa3HOCTH ABYX
TaHT€HCa CYMMBI U Pa3HOCTH YTIIOB.
JIByX apT'yMEHTOB.
50. DopMyIbl IPUBEICHUS DopMyIbl IPUBEICHUS YMeTb NpUMeHsITh (GopMyIIbl VYPOoK 03HAKOMIIEHHUS C | MaTeMaTHUYECKHi
MIPUBEJICHUS HOBBIM MaTepHajIoM JIUKTaHT
51. Pemienune [Ipocreiimue YMerb pelath npocTeiime KomOuHupoBaHHbIH CaMOCTOSTENbHAs
TPUTOHOMETPHUYECKHUX TPUTOHOMETPUUECKHE TPUTOHOMETPUUYECKHE YPABHEHUS. ypoK pabora
YpaBHEHUH C IPUMEHEHHEM YpaBHEHHSA
(dbopMyI IpUBECHUS
52. KontponsHas padota Ne 4 o Ypok npoBepKu KonTtponbsHas
Teme: «TpuroHomerpruyeckue 3HaHUI U yMEHUH pabora.
(GYHKINU CIOXKEHUS yUaIIHUXCA.
apryMeHTOB»
53. AHann3 KOHTPOJIbHOU CHHYC ¥ KOCUHYC JBOHHOTO YMeTh UCHoab30BaTh Ypok o3nakomiieHus ¢ | Ilpun.Ne6

paboTEHL.

DopmyIbl IBOMHOTO
apryMeHTa.

yria.

TPUTOHOMETPHUIECKHE (HOPMYIIBI
JIBOWHOTO apryMeHTa IpH
IpeoOpa30BaHNN BBIPAKECHHH.

HOBBIM MAaTCpHUAIOM.




54, Pewenue ypaBHeHuii ¢ YMeTh pemars ypaBHeHUsl, UCob3ys | KomMOMHUpOBaHHbIH
npuMeHeHueM opmyn TPUTOHOMETPUYECKUE (HOPMYJIbI YPOK.
JIBOITHOTO apryMmeHTa. JIBOITHOTO yTia.

55. DopMyrna TOHIKEHUS DopMyIbl TOJOBUHHOTO YTIIa. YMeTh HCIONB30BATh Ypox o3HakomiieHus ¢ | CamocTosATenbHas
CTEIICHH. TPUTOHOMETPHUIECKHE (POPMYIIBI HOBBIM MaTepUaoM. pabora

MIOHI)KEHHS CTETICHH IIPU
mpeoOpa30BaHUU BBRIPAKCHUI.

56. ITpeobpazoBanue CyMMEI [TpeobpazoBanye CyMMBI YMeth 1peoOpa3oBHIBaTh Ypox o3HakomiieHust ¢ | CamocTrosTenbHas
TPUTOHOMETPHUIECKIX TPUTOHOMETPUUECKNX (PYHKIUI | TPUTOHOMETPHUYECKNE BHIPAKEHHS, HOBBIM MaTepuaioM pabora
(GYHKIMH B IPOU3BENICHHUE. B IIPOM3BEICHHE. ucross3ys popmyiy npeodpazosanust | KCO.

CYMMBI TPHTOHOMETPUIECKIX
(GYHKIMH B IPOU3BENICHNE.

57. Pemenne YMeTs pemats TpPUrOHOMETPUUECKUE VYpox-npaktiukym KCO | B3anmooOmen
TPUTOHOMETPUUECKHIX ypaBHEHHS C ITpe0Opa3oBaHUEM CyMM 3aJaHUAMU.
YpaBHEHUH C MTOMOIIBIO TPUTOHOMETPUYECKUX (PYHKLUI B
peoOpa3oBaHus CyMM IIPOU3BEJICHNUE.

TPUTOHOMETPUUECKUX
(GYyHKIMH B IPOU3BENICHHUE.

58. Pewenue Tpuronomerpuueckue YMeTh pelaTth NpocTenime YPOK-IpakTUKYM B3umoo6men
TPUTOHOMETPHYECKIX HEpaBEHCTBa TPUTOHOMETPHUYECKIE HEPAaBEHCTBA 3aJaHUAMU
HEPaBEHCTB C IOMOII[BI0
peoOpa3oBaHUs CyMM
TPUTOHOMETPHUYECKHIX
(GyHKIMH B IPOU3BENICHHUE.

59. ITpeoGpazoBanue ITpeo6pazoBanue YMeTb npeoOpa3oBHIBaTh YpOoK 03HAKOMJICHHS C
MIPOM3BENCHUS TPUTOHOMETPUIECKUX (PYHKIUI | TPUTOHOMETPHUIECKUE BBIPasKEHNUS, HOBBIM MaTepHaoM.
TPUTOHOMETPHUIECKUX B CyMMY. UCTIONB3Ys GOpMyITy peoOpazoBaHus
GyHKIUH B CyMMY TPUTOHOMETPHUYECKHUX (PYHKITHIL B

CyMMy.

60. Pemenne VYMeTs pemars TPUroHOMETPUIECKUE Ypok-mpakTuKyMm

TPUTOHOMETPHUIECKIX YpaBHEHUS C IPUMEHEHUEM (HOPMYIT

YpaBHEHUH C MPUMEHEHUEM
(dopmyn mpeobpa3oBaHUsS
TPUTOHOMETPHUIECKUX

npeoOpa3oBaHMs TPUTOHOMETPHYECKIX
(GYHKIUH B CyMMY.




GbyHKUMH B CyMMYy.

61. [TpeoOpa3oBaHye BBIpaKECHUS YMeth npeoOpa3oBHIBaTh Ypok 03HaKOMIIEHHS C
TPUTOHOMETPUUYECKHE BBIPAKEHUSL. HOBBIM MaTepHajIoM.
Asin x + Bcos x
K BUY
Sin (x+t)

62. MeTtonbl perienus TpuroHoMerpuueckue YMeTh pemaTh TPUrOHOMETPUUECKHE Ypok 03HaKOMJIEHUS C
TPUTOHOMETPHUIECKIX YpaBHEHUSL. YpaBHEHHSI C IOMOIIBIO TIOACTAHOBKH. | HOBBIM MaTepHajIoM
ypaBHeHHH. Pemenne KCO
YPaBHEHHUH € MOMOULIBIO
TO/ICTAHOBKH.

63. Pewenue Tpuronomerpud. Bripaxxenue KoMOuHUpOBaHHEIH CamocrosiTenbHas
YpaBHEHU, CBEAA €ro K TPUTOHOMETPUYECKUX (PYHKINH YpOK pabora
OTHOPOJTHOMY YpPaBHECHHUIO yepe3 TaHTeHC TMOJIOBUHHOTO
BTOPOW CTECTICHN apryMeHTa.

OTHOCHTEIIHHO TTOJIOBUHHOTO
apryMeHTa.

64. Pemenue 3anau o teme Yok - copeBHOBaHHE
«IIpeobpazoBanune
TPUTOHOMETPUUECKUX
BBIpaXXEHUI»

65. Kontponsnas padora Ne 5 o Ypok KOHTPOJIsS KonTponsHas
teme «IIpeobpazoBanue 3HaHUI U yMEHUH paboTa niu Tecr.
TPUTOHOMETPHUUICCKUX yJamuxcs.

BBIPAKEHUI»

66. Hatypanbnsle u nensle uncna. | J[enMMOCTb LEbIX YHCENT YMeTh NpUMEHSTh CBOMCTBA Ypok cucremaTusanuu
JlenMMocCTh HaTypalbHbBIX OTHOILIEHUS JETUMOCTH HA MHOXKECTBE | 3HAHUI
qucen. HaTypaJIbHbIX YHCEIL.

67. IIpu3Haku neTUMOCTH. 3HATh NPU3HAKYU JEIUMOCTH LETBIX Ypok cucremaTu3anuu

HpOCTI)Ie 1 COCTaBHBIC YHCJIa.

qHuCCII, CBOMCTBaA IMPOCTBIX YHCEJI.

3HAHUM




68. Jenenue ¢ octatkom. HOJJ Jlenenue ¢ ocTaTkoM 3HaTh ¥ yMETh MIPUMEHITH CBOHCTBA Ypok cucremaTu3alui | B3aUMOKOHTPOJIb
HOK neckombkux CpaBHEHHS. JIETUMOCTH. 3HAHUU
HaTypaJbHBIX YHCEIL.
69. ParnmonanbsHbIE YncIIa. Pemenue 3amau ¢ YMeTh pelaTs 3a1a4u ¢ VYpoxk cucrematuzanuu | CamocTosTenbHAs
[EJIOYHCIICHHBIMHU L[EJIOYHCIICHHBIMU HEN3BECTHBIMH. 3HaHUN pabota
HEN3BECTHBIMH.
70. UppanmoHasHbIe ucia [MonsiTne 06 HppaHOHATHFHOM YMeTh NoKa3bIBaTh HPPAIMOHATBFHOCTh | YPOK cHCTeMaTu3amuu | MaTeMaTuaecKui
grcie. UppanroHambHbIe Yriciia, HaXOAUTh HPPAIOHAIEHBIC 3HaHUU JUKTaHT
grcia. JlecaTHaHbIe qriciia Ha OTPEe3Ke.
TPUOIINKCHUS
HppaIMOHATBHBIX YHCEI.
71. JleficTBUTENBbHBIE YNCHA U CpaBHenus. HepaBeHCTBO 0O 3Hasi CBOMCTBA YHCIOBBIX HEPABEHCTB VYpok cucreMaruzanuu
4HCIoBas NpsiMasi. YUCIIOBBIC | CpelHEM apU(PMETHICCKOM YMETh peliaTh HEPaBEHCTBA, 3HaHUI
MIPOMEKYTKH. JIBYX 4HCEIl. OMPENENSATh IPOMEKYTKU
3HAKOIOCTOSIHCTBA (DYHKIIUH, PEIIaTh
YpaBHEHUS C LEJION YacThIO YUCIA.
72. Moaynb qeiCTBUTENBHOTO Moaynp yucna. 3Has CBOMCTBAa MOy, YMETh pemiaTh | YPok cucrematusanuu | CamocTosiTeNbHAS
YHCIa. YpaBHEHHsI M HEPABEHCTBA C MOJAYJIEM. | 3HAHUI paboTa
73. [Toctpoenue rpapuKros YMetsb cTpouts Tpaduku QyHKINH, VYpoxk cucrematuzanuu | CamocTosTenbHAS
(GyHKINH, coaepKaImux coJieprKaIue 3HaK MOIYJIS. 3HAaHUH. paboTa.
MOJIYJIb.
74. Perenue 3amad mo teme: Ypoxk 06o0meHns
«JleicTBUTETbHBIC YHCIIaY 3HAHUM.
75. KonTponsnas padora Ne 6 o Ypok npoBepku KonTponsHas
TeMme: «JleficTBUTENbHBIE 3HAHUI U yMEHUH paboTa
qUCIIa» ydaluxcs.
76. AHanM3 KOHTPOJIBHOM Mero MmaTeMaTuuecKou HmeTts npeacTaBiieHre 0 METOAE Ypok 03HaKOMIIEHUS C
paboTsl. MeTon HHAYKIHH. MaTeMaTHIeCKON WHAYKITHH. HOBBIM MaTEpUAJIOM.
MaTeMaTHIEeCKON WHAYKITHH.
77. [IpuHIMn MaTreMaTuyeCcKou [IpuHIMn MaTeMaTu4ecKou YMeTh 10Ka3bIBaTh PABEHCTBA, Ypok 03HaKOMJIEHUS C

WHIYKIAH.

WHAYKIHH.

HCTIOJB3YS TPUHITAIT MAaTEeMaTHIECKOM
WHIYKIAH.

HOBBIM MaT€pHUuajIoOM.




78. KommnekcHbie yncna KommnekcHbie gncna. 3Has CBOMCTBA KOMIUIEKCHBIX YHUCEIT, Ypok 03HaKOMJIEHUS C
YMETh BBITIOIHATH 1eHCTBHS C HOBBIM MaTEpUAJIOM.
KOMIUIEKCHBIMU YHCIIaMH.
79. ApupmeTraecKkue oneparim Apudmernueckue neicTBus KoMb6uHMpOBaHHEIH B3aumMokoHTpOJIb
HaJl KOMIUIEKCHBIMY YMCJIAMU. | HaJ KOMIUIEKCHBIMH YMCIIAMHU YpOK
80. KommnekcHeie uncna u I'eomerpuueckas YMeTh N0JIb30BaThCSl TEOMETPUYECKON | YPOK 03HAKOMIIEHHSI C
KOOpJIMHATHAs! IJIOCKOCTb. HMHTEpIpeTalusl KOMIUIEKCHBIX | MHTEpHpPETalUeil KOMIJIEKCHBIX YACEN. | HOBBIM MAaTE€pHAIIOM.
YHCell.
81. Tpuronomerpudeckas popma | JlelcTBUTEIbHAS M MHUMAs YMeTb noJib30BaThCs Ypok 03HaKOMJIEHUS C
3aMUCH YUCTIA. 4acThb, MOAYJb U apTyMEHT TPUTOHOMETPUYECKON OPMOH 3aIuCH | HOBBIM MaTepUalioM,
KOMIUIEKCHOTO YHCIA. KOMIUIEKCHOTO YHCIA. CMEIIaHHBIN YPOK.
82. KommutekcHbie uncna u W3Bneuenue KkBagpaTHOTro YMeTb HaXx0IUTh KOMIUIEKCHBIE KOpHH | KomMOuHMpOBaHHBIN
KBaJIpaTHbIC YpaBHEHUS KOpHS U3 KOMIUIEKCHOT'O YMClla | YPaBHEHUH C ACHCTBUTEIbHBIMU YPOK
Z koa(punreHTamu
83. Bo3BeneHne KOMIUIEKCHOTO Bo3BezneHue B HaTypalbHYIO YMeTh BO3BOAUTH KOMIUIEKCHOE YHCIO | YPOK 03HAKOMIIEHHUSI C
YHCJia B CTENEHbD. crerieHs (popmyna Myaspa). B CTEIICHb. HOBBIM MaTe€pUaJIOM.
84. W3Biedyenue kyOHMYECKOTO W3Bnedenne Kyon4eckoro YMeTh u3BneKars Kyoudeckuit kopeHb | KomOuHMpOBaHHBIN MaTeMaTH4eCKUM
KOPHS U3 KOMITJIEKCHOTO KOpPHS U3 KOMITJIEKCHOTO YMCIIA. | U3 KOMIIJICKCHOTO YHCIA. YPOK. JIUKTaHT
qHcya.
85. Pemenne 3ama4 mo teme Ypok 0000mmeHns u
«KommiekcHble yncia» CUCTEMAaTHU3aLu1
3HAHUN.
86. Konrpossnast padora Ne 7 1o Ypok nposepku KonTponsHas
Teme «KoMIuieKcHbIe ynciaay 3HaHUI U yMEeHUU pabota
y4aluXxcsl.
87. OnpeneneHue YUCIOBOH Uucnoseie YMeTs onpenenars KoMOuHUpOBaHHEIH B3aWMOKOHTPOJIb.
MOCJIEI0BATEIbHOCTH U MOCJIEI0BATEIbHOCTH. MOCJIEI0BATEIbHOCTH, BBIYUCIIATH €€ ypOK
crocoObl e€ 3amanus YJICHBI, CTPOUTH IpadrKH
MIOCJIEI0BATEIbHOCTEH.
88. CBOHCTBa YHCTIOBBIX CBOHCTBa YHCTIOBBIX 3Has CBOMCTBA MMOCIEAOBATEIFHOCTEH, | YPOK 03HAaKOMIICHHS C

MOCJIEIOBATEIILHOCTEN

MOCJIEIOBATEIbHOCTEMN.

YMETH UCCIIEA0BATH

HOBBIM MaT€puajioM.




IoCiICa0BaTCIbHOCTH.

89. Onpenenenue npeaena [onstue o npenene Ypok 03HaKOMIIEHHS C
MOCIIEA0BATEIbHOCTH. MOCIIEN0BATEIbHOCTH. HOBBIM MaTepHajIoM.
Teopemsl o npenenax CymmecTBoBaHue mpejena
MOCIIEA0BATEIbHOCTEH. MOHOTOHHOW OrpaHUYEHHON
MOCIIEN0BATENbHOCTH. Teopembl
0 mpenenax
MOCIIEI0BATEIbHOCTEH.
90. CymMa OeCKOHEUHOM BeckoHeuHO yObIBarOIIas YMeTh HaXOIUTh AIIEMEHTHI VYpok o3Hakomiienusi ¢ | CamocTosTenbHast
reOMETPUYECKOMN IPOrPEeCCHU. | IeOMETPHYECKas IPOTPeccHs U | OECKOHEYHO yObIBalOLIeH MPOrpecCHy | HOBBIM MaTepHAIOM. pabora
ee CymMMa. U ee CyMMYy.
91. [penen ¢pynkuy Ha [MonsTre o npenesne GyHKIUU B | YMETh BBIYUCIATH MpeAenbl QyHKIMKH | Ypok o3HakomileHHsi ¢ | B3anMoKoHTpOIb
6eckoneuHocTH. [Ipenen touke. [TloBenenne pyHkuunii Ha | Ha GECKOHEYHOCTH M B TOYKE. HOBBIM MaTEpUAJIOM.
(YHKIMHU B TOUKE. 0ECKOHEYHOCTH.
92. IIpupamenue aprymeHra. YMeTh HaX0AUTh IPUPALICHUE KoMmOHHNpOBaHHbIH
[Mpupamienue pyHKINH. byHKIMH. YPOK.
93. 3amaun, MPUBOIAIINE K [TonsiTHE O PON3BOAHOM 3HaTh GU3NIECKUN U TEOMETPHIECKIH | YPOK 03HAKOMIICHHS C
MOHSATHIO IPOU3BOJHOM. ¢bynknnn, Guzndeckuii u CMBICH ITPOU3BOIHOM. HOBBIM MaTE€pHAJIOM.
FEOMETPUYECKUNA CMBICIT
[IPOU3BOJIHOM.
94, ANropuTM HaXO0XJICHUS YMeTh HaXOAUTh IPOU3BOAHYIO Yok 3akpernneHus
MIPOU3BOJIHOM. (GyHKIMHM yepes npupanieHne QyHKIUK | 3HAHWH 1 yMEHUH
U IPUpPALICHNE apIyMEHTa. y4aluxcs.
95. Dopmynsl IIpon3BoiHBIE OCHOBHBIX YMeTh BBIUUCIIATH MIPOU3BOIHBIC KomOuHnpoBaHHbIH
muddepeHnrpoBaHus ANIEMEHTAPHBIX (YHKIUH. AJIEMEHTAPHBIX QYHKIUH. ypoK
96. IIpaBuia [IpousBoaHbIE CyMMBI, YMeTh BIUUCIATH POU3BOJIHEIE, KomOuHupoBaHHBIH
muddepeHInpoBaHus. Pa3HOCTH, TPOU3BENEHUS U HPUMEHSIS IpaBUiIa ¥ GOpMYIIbl YPOK
4aCcTHOTO. nudbepeHIIUPOBAHN.
97. [loHsiTHE U BBIYMCIICHUE Bropas npousBoaHas. YMeTb BBIUHCIATH MPOU3BOaHBIE N-T0 | KomMOWHMpOBaHHBIH Camocr. paboTa
IIPOU3BOJHON N-TO TOPSIKA. MOpAJKA. YPOK




08. JuddepennupoBanue [IpousBoaHas cioxkHOM YMeTb BIUUCIATH MPOU3BOIHYIO Ypok 03HaKOMJIEHUS C
CIIO)KHOW (PYHKITHH. GbyHKITHH. CJIO)KHOW (PYHKITHH. HOBBIM MaTE€PHUAJIOM.

99. Huddepernnpopanue IIponzBoaHBEIE 0OPATHBIX YMeTb BEIYUCIIATH IPOU3BOIHEIC KomMbuHMpOBaHHEIH
o6patHO# HyHKIHNN GyHKIHI. CIIOXKHBIX (PYHKITHI. YPOK.

100. | YpaBHeHHe KacaTenbHON K YpaBHEHHE KacaTelbHOH K YMeTh pemars 3a/1auu ¢ IpIMEHEHHEM | Ypok o3HakoMyieHus ¢ | CamocTosiTenbHas
rpaduKy QyHKIHM. rpa¢uKy QyHKIHM. ypaBHEHHsI KacaTeIIbHOU K TpauKy HOBBIM MaTepHajIoM. pabota

GyHKIUH.

101. | Pemrenue 3amau ¢ mapamerpom Ypox npumMeHeHus
1 MOJIYJIEM C UCTIOJIb30BAaHHEM 3HaHUH ¥ yMEHUH
YpaBHEHHMSI KacaTeJabHOM K
rpaduKy QyHKIHM.

102. | Pemenue 3amad o teme Ypok 06001meHus u
«[IpaBuia u popmyast CHCTeMaTH3aluH
OTBICKAHMS IIPONU3BOTHBIX» 3HaHWH.

103. | KonTponbhas padorta Ne§ Ypok KOHTPOJIS KonTponsHas
«IIpaBuna u GpopmyIsl 3HaHUI U yMEHUH pabora 4
OTBICKaHHA ITPOU3BOAHBIX». ygamuxcs.

104. | AHaiu3 KOHTPOJBHOU [IpumeHenue nporu3BOAHOMN K HccrnenoBaTh QyHKIMA U CTPOUTH UX Ypok u3yyeHus: HOBOro
paboTsl. MccenoBanue HCCIIeIOBAaHMIO (PYHKIHUN U rpaduKu C TOMOIIBIO TIPOU3BOTHOI. MaTepuana.

(yHKIIMH HA MOHOTOHHOCTb. MTOCTPOEHHE TPaPHKOB.

105. | OTbIckaHne ToUeK YPOK H3ydeHHUS] HOBOTO
9KCTpEMyMa. MaTepuana.

106. | [IpuMeHeHue mpou3BOIHOMN YMeTh noKa3bIBaTh HEPABEHCTBA U KomOuanpoBaHHbIH
JUIS I0Ka3aTesIbCTBA TOXKIECTB TOK/IECTBA, HCIOJIB3Ys TeOpeMy 00 YPOK.

1 HEPaBEHCTB. YCIIOBUH MOCTOSIHCTBA (DYHKIIHH.

107. | Hocrpoenue rpaduxos ACUMITOTEHI. YMetb cTpouTh rpaduke GyHKIH. Ypok npuMeHeHus
byHKIMHA. 3HAHUN U yMEHUH.

108. | UccmenoBanme pyHkuny u Ypok mpuMeHeHHs Camocr. paboTa

OCTpOoeHHe rpaduka
GyHKINH.

3HaHWM U yMEHUH y4-
cl.




109. | Ces3p Mexay rpadukom YMeTh uccienoBarh GyHKIHIO M0 Ypok npumeHeHus Tect
GbyHKIMU 1 rpaduKOM rpaduKy IpOU3BOAHON JaHHOM 3HaHUI U yMEHUH
MPOU3BOIHON JaHHOM GyHKITHY. yJauuxcs.

GbyHKIIH.

110. | Haxoxxnenmne HamOompmero u | Mcmonp3oBaHue MpoN3BOTHON YMeTh HaX0JUuTh HauOoJIbIIEe U VYpok u3ydeHus: HOBOro
HauMEHBUIETO 3Ha4E€HUI NP HAXOKJCHUU HAWOONBIINX | HauMMEHBIIee 3HaueHue (QyHKINH, Marepuaia.

HEeNpephIBHON (HYHKITUHN Ha Y HAaUMEHbBIINX 3HAYEHUN HCTIOJB3YS IPOU3BOTHYIO (PYHKITHIO.
TIPOMEKYTKE. GbyHKIUH.

111. | 3amauu Ha OTBICKaHUE Hcnonb3oBanue Mporu3BOJHOM YMeTh pelaTh 3a1a4u Ha OThICKaHHE KoMOuHHpOBaHHEIH CamocrosiTenbHas
HAMOOJIBIINX H HANMEHBIIIIX TP HAXOXKJCHUU HAUOONBIINX | HAHOOJBIIUX M HAUMCHBIITIX YPOK. pabota 10’
3HAUEHUH BEJIUYUH. Y HAUMEHBIINX 3HAYCHUH. 3HAYEHUH.

112. | Pemenwue 3amay Ha Ypoxk 0000IIeHUS 1
HAXOXXJICHUE HAHOOJIBIIUX U cUCTeMaTHh3aIuu
HaWMEHBIINX 3HAYCHHH. 3HaHUI

113. | KonTtponbnas pabota Ne9 Ypok KOHTpoOJIs KontponpsHas

3HaHUH 1 yMEHHUH pabora Ne9

114 «[IpuMeHeHue Npon3BOAHOMN yuammxcs.

" | K UCCIICIOBAaHUIO (PYHKIIHM)
115. | AHalu3 KOHTPOJIBHOM dopmynsl yncna Ypok cucremaTuzanuu
paboTHI. [1epEeCTaHOBOK, COUETaHUH, 3HaHUM.
pa3MenieHuu.
[IpaBuno yMHOKEHHUSL.
KoMmGuHatopHsie 3a1aum. YMeTb pemath npocteiime
KOMOWHATOPHBIC 3a1a49H.

116. | [epectanoBka u pakropuansl. | PemreHne KoMOMHATOPHBIX Ypok cucremMaruzanuu

3a7a4. 3HAHUMN.

117. | BbI0Op HECKOIBKUX ®opmyna bunoma-HeroToHa YMeTh BBIUUCIIATH KOG DHUITMCHTHI Ypoxk usyueHnus HoBoro | B3anMOKOHTpPOJIb.
aneMeHTOB. Popmyrna ounoma HrrotoHa mo gopmyiie. MaTepHaa.
bunoma-HeroTOHA.

118. | buHomuHabHBIE CBoiicTBa OMHOMUHAIBHBIX YMeTh pemaTh KOMOWHATOPHBIE Ypoxk uzyueHus HoBoro | B3anMOKOHTPOJIb.

KO3 punreHThI. TPpeyroabHIK
Ilackas.

ko3 dunreHToB. TpeyrobHUK
Ilackais.

3a[a4¥ C UCIOJIB30BAHNEM
TpeyroibHuka Ilackans.

marepuara.




119. | CmydJaiiHbie cOOBITHS. DJneMeHTapHbIE U CI0XKHbIE YMeTb BBIUUCIATH, B IPOCTEHIINX Ypoxk uzyuenus Hooro | ITpuma.NelO
COOBITHS. CITydasix, BEpOSTHOCTH COOBITHI Ha Marepuana.
OCHOBE I10/ICYETa YHCIIa HICXO0B.

120. | BeposTHOCTE CyMMBI Ypok u3yyeHus: HOBOro
HECOBMECTHBIX COOBITHH. MaTepuana.

121. | BepositHOCTB Yok 3aKpernieHus Camocrt. pabota
MIPOTHBOIIOJIOKHOTO COOBITHSL. 3HaHUM U yMEHUH y4- 30’

csl.

122. | CaoiictBa CaoiicTBa Ypoxk 006001IeHUS 1
TPUTOHOMETPUIECKUX TPUTOHOMETPUIECKUX CHCTeMaTH3alUH
GbyHKIMH. byHKIHH. 3HAHUH y4daIuxcs.

123. | IIpeoGpazoBanue rpadukoB [IpeobpazoBanue rpadgukon Ypok 06001IeHns 1
GbyHKIHH GyHKITHI. CHUCTEMaTH3aIUU

3HAHUM ydaluxcs.

124. | Pemenue Pemmenne tpuro Ypoxk 00o0mmeHus u
TPUTOHOMETPHUIECKIX CHCTEeMaTH3aLUH
ypaBHEHHH METOIOM HOMETPUIECKUX YPABHCHUH. 3HAHMI yJaImxcs.

BBE/ICHUS HOBOW NIEPEMEHHOM.

125. | Pemenne oqHOpPO HBIX Ypoxk 0000mIeHNS 1
TPUTOHOMETPUIECKIX CHCTeMaTH3aLH
YpaBHEHHH. 3HAHUH ydalluxcs.

126. | IIpeoOpa3oBanue IIpeobpazoBanue Ypok 006001IeHUS 1
TPUTOHOMETPUYECKUX TPUTOHOMETPUYECKUX CHCTeMaTH3aluH
BBIpaXXKEHHUI. BBIpaXXKEeHUI. 3HAHUH yydaIuxcs.

127. | Pemenue Pemienne TpuroHOMeTpUUECKUX Ypoxk 0000IIeH!S 1
TPUTOHOMETPUIECKUX YpaBHEHHH. CHCTEMaTH3aLUH
YpaBHEHUM C MPUMEHEHUEM 3HAHUM ydaluxcsl.
npeoOpa3oBaHusl BRIPAKEHUS.

128. | OTbop KopHEit Ypoxk 0000mmeHus u

TPUTOHOMETPHUIECKIX
YpaBHEHUH.

CHCTEMAaTH3ALUN
3HaHUH ydanmxcs.




129. | BbruucieHnue npou3BOAHBIX. Belunciienue npor3BOAHBIX. Ypoxk 0000IIeH!S 1
CHUCTEeMaTH3aIuU
3HaHUH ydaluxcs.

130. | YpaBHeHue KacaTeabHOU K YpaBHEeHHUE KacaTeabHOHN K Ypoxk 06o0mmeHus u

rpa¢uKy QyHKIHM. rpa¢uKy QyHKIHM. CUCTEMaTH3alHuN
3HaHUH ydaluxcs.

131. | [IpumeHeHue npou3BOAHOM IIpuMeHeHre TPOU3BOIHOM IS Ypox 06001meHns u

IUTS MCCIIeIOBaHMsI QYHKIUU. | HUCCICTOBaHHS (DYHKIIUH. CUCTEMaTH3aIUU
3HaHUH ydanmxcs.

132. | Pemenue 3amau mo Bcemy Ypoxk 0000mIeHUS 1

Kypcy «Anrebpa u Hadana CUCTEMaTH3aIUU
aHanmmuza» - 10 3HAHUH yydaIuxcs.

133. | Pemenue 3ama4 mo Bcemy Ypok 0600mIeHns 1

Kypcy «Anrebpa u Hadaga CUCTEeMaTH3alluU
a"anmzay - 10 3HAHUH yYaIIuXCs.

134. | Pemenue 3amad mo Bcemy Ypok 0600mmeHus u

Kypcy «Anrebpa u Hagasa CUCTEMaTH3alHN
aHanmm3a» - 10 3HAHHUH y4aIInuXCsl.

135. | Pemenue 3amad mo Bcemy Ypoxk 0000mIeHNS 1

Kypcy «Anrebpa u Hagaa CUCTEMaTH3aIUU
a"anmza» - 10 3HaHUH ydamxcs.

136. | PemieHue 3amau mo Bcemy Ypok 006001IeHUS 1

Kypcy «Anredpa u Hayana
aHanmmza» - 10

CUCTCMaTU3allun
3HAHUU ydamuxcs.

KaneﬂnapHO-TeMaTuquKoe IJIAHUPOBAHUE

I'eomerpus




YpoOKa Hara
c Tema ypoka Koa-Bo | Twumn ypoka IlnannpyemMsble pe3y/ibTaThl 0CBOCHHUS CHCTEMbI 3HAHUH NPOBeACHUS
Haya 4acoB 00y4aromuMHuCH
12 IVIAH (pakr
roga
(B
TeMme)
AKCHOMBI CTEpeoOMeTPHH U UX ciaeacTBUsA (4 1)
1. IIpeamer crepeoMerpun. 1 Ypok 3HAaTb: OCHOBHBIE IOHATHS CTEPEOMETPUN
AKCHOMBI CTEPEOMETPUHU W3y4YEeHUs YMeThb pacno3HaBaTh Ha YepTekKax U MOJEISIX
HOBOTO MIPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH TPEXMEPHBIE
Marepuasna 00BEKTHI C UX OMUCAHUSIMU, U300PAKEHUSIMU;
2. CrnenctBus U3 akCUOM 1 Ypok 3HaTh: OCHOBHBIE aKCHOMBI CTEPEOMETPUH
CTEpPEOMETpUN U3Y4YEHUs YMeTh onKChIBaTh B3aUMHOE PACIOIOKEHUE TOUEK, PSMBIX,
HOBOT'O IJIOCKOCTEMN C MOMOUIBI0 aKCUOM CTEPEOMETPUH
Marepuaia
3. Pemenne 3anau Ha 1 VYpoxk 3HaTh: OCHOBHBIE aKCIOMBI CTEPEOMETPUN
IIPUMEHEHHUE AaKCHOM 3aKpeIIEHUs] | YMeThb IPUMEHITh aKCUOMBI IIPH PELICHUH 3a/1a4
CTEPEOMETPHUH U UX 3HAHUI
CIIEICTBUI
4. Pewienue 3agau Ha 1 Ypok
MIPUMEHEHHUE aKCHOM 3aKperieHus
CTEPEOMETPUU U UX 3HaHUI
CJIEACTBUU
IlapasiesibHOCTH NPAMBIX M TI0CKOCTeH (18 1)
5. [TapannensHble npsiMbIE B 1 Ypok 3HaTh: OnpeeseHne NapaulesIbHbIX MPSIMbIX
MIPOCTPAHCTBE U3Y4YEHHUS YMeThb aHAIU3UPOBATh B IPOCTEUIINX CIIydasX B3aUMHOE
HOBOT'O pacIoyoKeHNe MPSIMBIX B POCTPAHCTBE, UCTIOIB3YS
Marepuaia orpejiesieHue napajuieIbHbIX MPSMBIX
6. [TapamiensHOCTB TPEX 1 Ypok
MPSIMBIX U3Y4EHHUs
HOBOT'O
MaTtepuaa
7. [TapamienbHOCTD IPSIMON U 1 Ypok 3HaTh: NPU3HAK NAPAJUIENBHOCTH MPSAMON U INIOCKOCTH, UX
IJIOCKOCTH W3y4YeHUs CBOMCTBA.
HOBOI'O YMeTh ONMChIBATh B3aUMHOE PACIIOJI0KEHHUE NPSIMOU U




MaTepuaja

TINIOCKOCTH B IPOCTPAHCTBC.

8. Pemenue 3agau Ha Ypox 3HaTh: MPHU3HAK NMAapaJUIEITHPHOCTH PSMON U TNIOCKOCTH, MX
napasuieIbHOCTh IPAMOI U 3aKpeIuIeHUs] | CBOMCTBA.
TIOCKOCTH 3HAaHUH YMeTh IPUMEHSTH MPU3HAK TP JTI0KA3aTEITBCTBE
9. Pemenue 3a1a4 Ha Ypox napasuieIbHOCTH IPSMON U IIIOCKOCTH
napajuieIbHOCTh IPSAMOM U 3aKpeIUIeHUs
IJIOCKOCTH 3HaHUM
10. CkpeluBaronuecs npsimble VYpox 3HaTh: onpeseaeHNe U MPU3HAK CKPEIIHUBAIOLINXCS MPSAMBIX
W3YyYeHUS YMeTb pacro3HaTh Ha YePTEkKaxX U MOJIEIAX
HOBOT'O CKpPELUBAIOIINECS NPsIMbIe
MaTtepuaia
11. VYTuBl ¢ COHANpPaBICHHBIMU Ypok 3HaTh: IpU3HAK CKPEIMBAIOIINXCS MPSMBIX
CTOpPOHAMH U3YyYCHUS YMeTh NPUMEHATH IPU3HAK TPH JTI0KA3aTEIBCTBE
HOBOT'O CKPELMBAOIIUXCS IPIMBIX
MaTepuaa
12. VYron Mexay npsaMoin u Ypoxk HmeTsb npeacTaBieHne 00 yriiax MeXay NepeceKaonmMHcs,
IJIOCKOCTBIO U3Yy4EHUs CKPELUBAIOIIUMHUCS, apaJUICIbHBIMU NIPSIMBIMU B
HOBOT'O MIPOCTPAHCTBE.
MaTepuaia YMeTh HaXOAUTh YroJl MEXy IPSIMbIMU B IPOCTPAHCTBE Ha
MOJIeTH Ky0a
13. Pewmenne 3ana4 o reme Ypok 3HaTh: KaK ONpeesIeTCs yrojl Mexay NpsSIMbIMU
“B3anMHO€ pacroioKeHue 3aKpeIuIeHus] | YMeThb pelaTh IpOoCTeHIIe CTepeoOMeTpUIECKHE 3a1aui Ha
MPSIMBIX B IPOCTPAHCTBE” 3HaHUH HAXOXKJCHHUE YTIIOB MEXY MPSIMBIMHU
14. Konrponbhas pabora Ne 1 o VYpox 3HaTh: onpejeseHUe U MPU3HAK NMapajIeIbHOCTU IPSIMON U
teme “B3aumuoe KOHTPOJIS IUIOCKOCTH, UX CBOICTBA.
pacIoNoXeHue MPSIMBIX B YMeTh HaXOAUTh HA MOJIEIIAX MapaJuIeIIeIuIe/1a
pocTpaHcTBe” napa’suiebHble, CKPELMBAIOIIUECS U IepeCceKaroIInecs
MpSIMBIE, OTIPEICISITh B3aUMHOE PACIIONIOKEHUE TIPSIMOA U
IJIOCKOCTH
15. [TapannenbHble MIOCKOCTH Ypok 3HaTh: onpe/iesieHne U MPU3HAK NapalIeIbHOCTH
U3Yy4eHUs IJI0CKOCTEH
HOBOTO YMeTs pemaTh 3a7aud Ha I0Ka3aTeIbCTBO NapajuIeIbHOCTH
MaTepuala IUIOCKOCTEH C IMOMOILBIO IPHU3HAKA MapalIeIbHOCTH
IIJIOCKOCTEN
16. CBoiicTBa napaieabHbIX Ypok 3HaTh: CBOICTBA MapalJIeNIbHBIX MIOCKOCTEH
II0CKOCTEH U3YyYEHUS YMeTh pemaTh 3a/1a4i Ha MapajuieIbHOCTb INIOCKOCTEH ¢
HOBOT'O MTOMOIIBIO IPU3HAKA U CBOMCTB




MaTepuaja

17. Pemenue 3agau no reme Ypox 3HaTh: onpeeseHnue, MPU3HAK U CBOMCTBA MapasuieIbHbIX
“ITapamienbHOCTD 3aKpEIUICHUS. | TUIOCKOCTEH
IIJIOCKOCTEN 3HaHUUI YMeThb BBINOJHATh YEPTEK M0 YCITOBUIO 3a1a4H
18. Tetpasnp Ypoxk 3HaTB: DJIEMEHTBI TETPAdAPa, CBOWCTBA IPOTUBOIIOIOKHBIX
U3y4CHUS rpaHei.
HOBOT'O YMeTh pacrno3HaBaTh Ha MOJEIAX U YEPTEkKax TETPAdP U
Marepuaia 1300pakaTh €ro Ha MIIOCKOCTH
19. Ceuenus Tetpasipa Ypok YMeTh CTpOUTH CEYEHUE TUIOCKOCTHIO, ITAPAJUIEIBHON TPAaHAM
3aKpeIUICHUs. | TeTpa’Jpa.
3HaAHUHI
20. [Tapannenenunen Ypok 3HaTh: 3JIEMEHTHI MapaJijIeJICIIUITe1a, CBOHCTBA
U3y4YEHUS IIPOTUBOIIOJIOKHBIX 'PAHEN U €ro JuaroHajaen
HOBOT'O YMeTh pacro3HaBaTh Ha MOJEIIX U YePTekKax
Marepuasa napa’suiesienumnel ¥ u300paxarhb ero Ha MIOCKOCTH
21. Ceuenus napamienenunena Ypok YMeTh CTPOUTH CEYEHUE TNIOCKOCTHIO, ITApaUIeIbHON TPaHAM
3aKpeIUICHUs | MapaulesieNnIeia; CTPOUTh JUarOHAJIBHbIE CEYCHUS B
3HAaHUU napajulelIeIuIe 1e; CEYeHUs IUI0CKOCTBIO, IPOXOIAIIEH Yepes
peOpo U BeplIMHY napajuiesenunesia
22. KonrponbHas pabota Ne 2 o Ypok 3HaTh: oNpeeIeHue, IPU3HAKA U CBOWCTBA
teme “IlapamienbHOCTh KOHTPOJIS MMapaAJIIETbHOCTH IUIOCKOCTEN
IJI0CKOCTER YMeThb CTpOUTh CEUEHUS NapajuIeenuesa U TeTpaj’apa
IIJIOCKOCTBIO, NAPAJUIEIbHOM I'PaHu; IPUMEHATH CBOMCTBO
NapaJijIeNIbHBIX IPSIMON U TNIOCKOCTH, NTapajuIeIbHbIX
IJIOCKOCTEH MpU A0Ka3aTeNbCTBE 01001 TPEYTOJIbHUKOB B
IIPOCTPAHCTBE, JI1 HAX0XKIEHUSI CTOPOHBI OJHOTO U3
TPEYTOJILHUKOB
IlepneHauKy ISIPHOCTH NPSIMBIX U II0cKoOcTell (14 1)
23. [lepnieHauKynApHBIE IPSIMBIE VYpox 3HaTh: ONpeeeHUE IEPIEHANKYIIIPHBIX IPSIMBIX, TEOPEMY
B IIPOCTPAHCTBE. U3Y4YCHHUS 0 NapaJIJICIBHOCTH NPSIMBIX, IEPIEHANKYIISIPHBIX K TPEThEU
HOBOI'O IIPSIMOM; OIIPEEIICHUE IIPSIMOM, IIEPIICHIUKYIISIPHON K
Marepuaa IJIOCKOCTH, ¥ CBOMCTBA MPSAMBIX, IEPIEHANKYIISIPHBIX K
24, [TapannensHbie IpsSIMBIE, Ypok IJIOCKOCTH.
MEPIEeHIUKYIIIPHBIE K 3aKpeIUieHUs] | YMeTh Pacro3HaBaTh Ha MOJEIAX NEPICHIUKYIIIPHBIC
IJIOCKOCTH 3HAHUU IIPSIMBIE B IIPOCTPAHCTBE; UCIIOIb30BATh IIPU PEILICHUU

cTepeoMeTpudeckux 3anad reopemy [ludaropa.




25. [IpusHax Ypok 3HaTb: [Ipu3Hak nepneHAUKYISIPHOCTH IIPSMON U
MIEPIEHUKYIISIPHOCTH H3y4YEeHUs IIJIOCKOCTH.
MIPSIMOM U TNIOCKOCTHU HOBOT'O YMeTh IpUMEHATh IPU3HAK [IPU PEILICHUU 3a7a4 Ha
Marepuana JI0Ka3aTeJIbCTBO MEPIEHAUKYIIIPHOCTH IPSIMOM K INIOCKOCTH
napaJiesiorpamma, pom0a, KBajapara.
26. Teopema o npsMoN, Ypok 3HaTh: TeopemMy O NPSIMOM, EPIEHIUKYIIPHOM K TIIOCKOCTH
MEePIEHIUKYIISIPHON K W3y4YEeHUs YMeTb IpUMEHATh TEOPEMY ISl PELLICHUS
IIJIOCKOCTH HOBOT'O CTEPEOMETPUYECKHX 3a]1a4.
Marepuana
217. Pewrenue 3amau Ha Ypok YMeTb HaXOQUTh PACCTOSHUE OT TOUYKH, JeKallleh Ha
MEPIEHUKYISIPHOCTD 3aKpEIUICHUs. | IPSIMOM, NEPIEHAUKYISIPHON K INIOCKOCTH KBaapara,
MPSIMOM U TIOCKOCTHU 3HaHUI MIPaBHJIBHOTO TPEYroJIbHUKA, poMOa J10 UX BEPILUH,
28. Paccrosnue or ToukH 10 Ypok HCIIONB3YS] COOTHOLIEHUS B IPSIMOYTOJIBHOM TPEYTOJIBHUKE
IIJIOCKOCTH W3y4YEeHUs
HOBOT'O
Marepuasna
29. Teopema o Tpex Ypok HNmeThb: npeACcTaBICHUE O HAKIIOHHOM U €€ MPOEKIIMU Ha
MepHEHIUKYIISIpax U3y4YeHUs IIJIOCKOCTh
HOBOT'O 3HaTh: ONpeeseHre pacCCTOSIHUM OT TOUYKH A0 IJIOCKOCTH, OT
Marepuaia IIPSIMOM 0 IJIOCKOCTH, PACCTOSTHUE MEXKY IapaJlIeIbHbIMU
IIJIOCKOCTSIMU.
YMeTh HaXOAUTh HAKIIOHHYIO WIH €€ MPOCKLHUIO, IPUMEHSS
teopemy Iludaropa.
30. VYron mexay npsaMon u Ypok 3HaTh: TeOpeMy O TPEX NEPNEHANKYIISIPAX; ONPEAEIIATh Yol
IIJIOCKOCTBIO 3aKpEIUIEHUST | MEXAY IPSIMOM U INIOCKOCTBIO.
3HaHUHN YMeTh IPUMEHATh TEOPEMY O TPEX MEPIEHAUKYIAPAX IIPU
peleHny 3a/1a4 Ha J1I0Ka3aTeIbCTBO NEPIIEHINKYIIPHOCTH
JBYX IPSIMBIX, OIIPEAEIIATH PACCTOSHUE OT TOYKHU 10
IJIOCKOCTH; M300paXkaTh yrojl MEXy MPsIMOIl U INIOCKOCTBIO
Ha 4YepTexkax
31. Yroa Mexay npsamMon u Ypok YMeTh HaXOQUTh HAKIIOHHYIO, €€ IPOCKLIUIO, 3HATh JJIMHY
IIJIOCKOCTBIO 3aKpeIUIeHUs. | NEPHEHANKYJISApaA U YroJl HAKJIOHA; HAXOIUTh YTOJ MEXIY
3HAHUU MPAMOU U TUIOCKOCTBIO, UCITOJIb3Ysl COOTHOLIEHHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE
32. JIByrpaHHbIN yTroma Ypox YMeTh HaXOUTh IBYTPaHHbBIN YTOJI, JUHEUHBIA YTOJ
H3y4YeHUs JBYTPAHHOTI'O yIJjla; IJIOMIA b OPTOrOHAJIBHOM MPOEKIINH
HOBOT'O MHOT'OYTOJIbHUKA

Marepuaia




33. [Ipusnak VYpoxk 3HaTh: NPU3HAK NEPIEHAUKYISIPHOCTH JBYX IUIOCKOCTEM,
MePIEeHIUKYIIPHOCTH H3y4YEeHUs JTaIlbl 10KA3aTEIbCTBA.

IIJIOCKOCTEMN HOBOT'O YMeTh pacro3HaBaTh U ONUCHIBATh B3aUMHOE PACIIOJIOKEHUE

Marepuana IIJIOCKOCTEHN B IPOCTPAHCTBE, BBINIOJIHATD YEPTEXK M0 YCIOBUIO

34. [IpssMoyToNbHBIN Ypok 3a/1auu.
rapasulelIeIuIe 3aKpEIUICHUS

3HAHUU

35. Pemenue 3anau no teme Ypox 3HaTh: OlpeeIeHUE U NIPU3HAK NIEPIECHIUKYIIPHOCTU ABYX
«IIpAMOyrosbHbII 3aKpEIUICHUs | IUIOCKOCTEH.

HapaIesICIUIe1» 3HAHUU YMeTh pacro3HaBaTh U ONUCHIBATh B3AaUMHOE PACIIOJIOKEHUE
IIJIOCKOCTEN B IPOCTPAHCTBE, BBIIOJIHATH YEPTEXK 110 YCIOBUIO
3a/1a4H.

36. Konrponbhas pabora Ne 3 Ypox YMeTh HaXOAUTh HAKJIIOHHYIO WM €€ IPOEKLINIO, NCIIOIb3YS
«IlepneHIUKYIAPHOCTD KOHTPOJIS COOTHOIIECHUS B MIPSIMOYIOJIbHOM TPEYTOJIbHUKE; HAXOIUTh
MPSIMBIX U IIJIOCKOCTEN» yroJl MeXy IMaroHaJIbI0 IIPSIMOYTOJIBHOTO NIapajulelenue1a

Y OJTHOM M3 €ro IPaHel; JOKA3bIBATh IEPICHIUKYIIPHOCTD
MEXY NPSMOI U IJIOCKOCTBIO, UCIIOJIb3Ys IPU3HAK
NEPIEHIUKYIIPHOCTH, TEOPEMY O TPEX NEPIECHIUKYIIAPaX.
Mmuororpannuku (11 4)
37. [lonsiTHEe MHOTOIpaHHUKA Ypok HNMeTb mpencTaBieHUE O MHOTOI'PAaHHUKE
U3Y4YCHHUS 3HaTh 3J€MEHTHl MHOTOT'PaHHUKA: BEPLIMHBI, pEOpa, TpaHu
HOBOT'O
Marepuala
38. [Ipuzma Ypok HNMerb mpencraBiaeHUE O IPU3ME KaK O IPOCTPAHCTBEHHOU
H3y4YEeHUs ¢burype
HOBOTI'O 3HaTh HopMyiy NOTHOM MOBEPXHOCTU NPSIMOI IPU3MBI.
Marepuaia YMeth 1300paxkaTh NPU3MY, BBIITOJIHATH YEPTEXKHU IO YCIOBUIO
3aJauu.

39. Pewenue 3anau 1o reme VYpox 3HaTh olpeneneHue NpaBUIbHON IPU3MBI

«IIpuzmar» 3aKpeIuieHus | YMeTb U300pakaTh IPaBUIbHYIO IPU3MY Ha YepTeskax,
3HAHUU CTPOUTH €€ CEUCHUE; HAXOAUTh MOJHYIO H OOKOBYIO
MTOBEPXHOCTH TPABWIIBHOM N-yTOJILHOW TIPU3MBI, Tipu N = 3, 4,
6.

40. [Mupamuna Ypok 3HaTh onpeneneHue NupaMuabl, €€ JIIEMEHTOB.

U3Y4YCHHUS YMeTb U300pakaTh NMpaMUAY Ha YepTekKaxX; CTPOUTh CEUCHHUE
HOBOT'O IUIOCKOCTBIO, MIapaJuIeIbHOW OCHOBAHHUIO, U CEUYEHUE,

MaTcpurajia

IIPOXOAAIICC YCPE3 BEPUINHY U JUAI'OHAJIb OCHOBAHUA.




41. [IpaBuibHasg nupamuia VYpoxk 3HaTh olpenencHue NpaBUIbHON TMPAMUBL.
U3Y4YEeHUS YMersb pemiaTh 3a1a4n Ha HaXoKJIeHHe arodeMbl, 00KOBOTr0
HOBOT'O pedpa, IIoIa M OCHOBaHMS MPABUIBHOM MUpPaMU/IbI
Marepuana
42. VYcedeHHas nupamuja Ypoxk 3HaTh onpeeiIeHUe YCEUEHHOM MUpaMUIbl, €€ JJIEMEHTOB.
U3y4CHUS YMetp 1300paxkaTh yCEUEHHYIO MUPaMUAY Ha YEPTEkKaxX;
HOBOT'O HaXOJUTh IJIOLIa 1 OOKOBOM U MOJIHON IIOBEPXHOCTEH
Marepuaia YCEUEHHOM MUPAMUJIBI.
43. Pewenne 3ana4 o reme Ypok 3HaTh nUpaMumy.
«IInpamuna» 3aKpeIUICHUs] | YMeThb paclo3HaBaTh HA MOJEIIAX U YepTeXkKaxX, BHIIOIHATD
3HaHUHN YepTeXKH TI0 YCIIOBHIO 33/1a4; HAXOIHUTH TUIOMIAAH OOKOBOH 1
TIOJIHOW ITOBEPXHOCTEN Y TUPAMUJIbI
44, CuMMeTpust B IPOCTPAHCTBE Ypox 3HaTh BUAbl CHMMETPUHU B IPOCTPAHCTBE
U3Y4YCHHUS YMeTp onpenesnsaTh HUEHTP CHMMETPUHN, OCH CUMMETPHH,
HOBOT'O IUIOCKOCTH CUMMETPHH JUTA Ky0a U mapasuiesenumneaa
Marepuaa
45. [TonaTre npaBUIBHOTO Ypok HMmeTsb nipeacTaBiIeHUE O MPABUIBHBIX
MHOTOI'paHHUKA U3Y4EHHUs MHOT'OTpaHHHUKax(TeTpasap, KyO, OKTa3p, 10AEKadAp U
HOBOT'O UKOCAdIP).
Marepuaia
46. DneMEeHTbl CUMMETPUN Ypok 3HATh OCHOBHbIE MHOTOTPaHHUKHU.
IIPaBUJIBHBIX 3aKpeIUICHUs] | YMeTb pacro3HaBaTh HA MOJEIAX U YepTeXkKaxX, BHIIOIHATD
MHOTOT'paHHUKOB 3HaHUHN YepTEeXKH TI0 YCIIOBHIO 33/1a4; HAXOIUTH TUIOMIAAH OOKOBOH 1
IOJIHOM MOBEPXHOCTEN Y MHOTOIPaHHUKOB
47. Konrponbhas pabora Ne 4 Ypoxk YMeThb CTpOUTH CEUYEHUS IPU3MBI, TMPaMU/Ibl IUIOCKOCTHIO,
«IIpn3ma. ITupamunar KOHTPOJIA [apaJuIeIbHOM IPAHH.
YMeTb HaXOAUTh HIIEMEHTHI IPaBUIIBHOU N-yTrOJILHON
nmpamubl (N=3, 4); HAXOAUTH IUIOMIAAH OOKOBOM
MIOBEPXHOCTH NIMPaMUIbL, IPU3MBI, OCHOBaHHsI KOTOPBIX —
paBHOOEIPEHHBIN WK NPSIMOYTOJIbHBIA TPEYTOJbHUK
BekTopsl B npocTpancTie (11 1)
48. [lonsTue BekTOpa. PaBeHCcTBO Ypok 3HaTh olnpeneneHre BEKTOpa B IPOCTPAHCTBE, €T0 JUIMHBI.
BEKTOPOB U3Y4YCHHUS YMeTh Ha MOZEIU apAJUICICIIAIIEAA HAXOAUTh
HOBOT'O COHAIIPaBJICHHBIE, IPOTUBOIIOJIO’KHO HAIPABICHHBIC, PABHbBIC
Marepuaa BEKTOPBI.
49. CrnosxeHue v BBIYUTAHUE VYpox 3HaTh IPaBUJIA CIIOKEHUS U BBIUUTAHUS BEKTOPOB
BEKTOPOB H3y4YEeHUs YMeTh HaXOAUTh CYMMY U Pa3HOCTb BEKTOPOB, HCIIOJIb3Ys




HOBOT'O

IpaBUJIO TPCYTrOJIbHUKA U MHOI'OYT'OJIbHUKA

MaTepuaa
50. CrnoxeHue ¥ BBIYMTAHUC Ypok
BEKTOPOB 3aKpeIUICHUs
3HaHUI
51. CrnoxeHue ¥ BRIYMTAHUC Ypok
BEKTOPOB 3aKpeIUICHUS
3HaHUI
52. YMHOXKEHHE BEKTOpa Ha VYpox 3HaTh IPABUIIO YMHOXKEHHS BEKTOpA HA YHCIIO.
YHCII0 W3YyYCHUS YMeTb HaXOIUTh MPOU3BEICHIE BEKTOPA HA YHCIIO
HOBOT'O
MaTepuaa
53. Kommnanapuble BEKTOPBI Ypok 3HaTh onpeeaeHrne KOMIIAaHAPHBIX BEKTOPOB
U3YyYCHUS YMeTb Ha MOZIEIH NapaJuIeNIenHIea HaX0JUTh KOMITJIaHApHbIE
HOBOTO BEKTOPbI
MaTepuaia
o4, [IpaBuio mapasienenurnena Ypok 3HATh NpaBWIO Napajuieenunena
3aKperiCHUs] | YMeTb BBITIOJIHATH CI0KEHUE TPEX BEKTOPOB C MOMOIIBIO
3HAaHUU MpaBWIIa MapajuieIIeuIeaa
95. Pa3noxxeHne BEKTOpOB 1O VYpoxk 3HaTBh TEOpEMY O Pa3JI0KEHUH JII0O0r0 BEKTOpA MO TPEM
TpEM HEKOMIUIaHAPHBIM W3Y4YEeHUS HEKOMIUTAHAPHBIM BEKTOPaM.
BEKTOpaM HOBOI'O YMeThb BBITIONHATH PAa3JIoKEeHUE JTF0O0T0 BEKTOPA MO TPEM
MaTtepuana HEKOMIUTAHAPHBIM BEKTOpPaM Ha MOJIEJIH Mapaieenumnea.
56. Pa3noxeHne BEKTOpOB 1O VYpoxk
TpEM HEKOMIUIaHAPHBIM 3aKperICHUs
BEKTOpaM 3HaHUHN
57. Pemienue 3a1a4 mo teme VYpox YMeTb Ha MOZIETH TTapaJuIeNIeUNeaa U MPU3Mbl HAXOAUTh
«BekTopsl B IpOCTpaHCTBE» 3aKpeIyICHUS] | paBHBIC BEKTOPbI, CKJIA/IbIBATh U BBIYUTATh BEKTOPbI, HAXOIUTh
3HaHUH COHAIPABJICHHBIE, PACKJIAIbIBATh BEKTOPHI Uepe3 TaHHbIE.
58. Kontposshast pabora Ne 5 Ypox YMeTh Ha MOZIETIH TTapaJUICNICUIE A U TPEYTOIBHON MPU3MBI
«BekTopsl B mpocTpaHCTBE » KOHTPOJIS HaXOJIMTh paBHbIE BEKTOPHI, CKJIaIbIBATh U BHIUUTATH BEKTOPHI,
HAaXOJIUTh COHAIIPABJICHHBIE M TIPOTUBOIOIOKHO
HarpaBJIeHHbIE BEKTOPHI , PACKIIaIbIBATh BEKTOPHI Yepe3
JTAHHBIE.
IMoBTOopenue (10 1)
59. IToBTOpenwue. VYpox 3HaTh OCHOBOIIOJIATAIOIIME AKCUOMBI CTEPEOMETPHUH,
[NapannenbHOCTh MPSMBIX U 3aKpeIUIeHUs] | MPU3HAKH B3aHMHOTO PACIIOJIOKEHUSI IPSIMBIX M IIIOCKOCTEH




IJIOCKOCTEHN 3HAHUU B IIPOCTPAHCTBE, OCHOBHBIE IPOCTPAHCTBEHHBIE (POPMBI.
60. ToBToperue. B3aumHoe Vpox YMeThb pemaTs NpOCTEUIINE CTEPEOMETPUUECKHE 3a/1a4H,
IIPOBOJIUTH JOKA3aTEIbHBIE PACCYKICHHUS.
pacroJIoKEeHUE MPSMBIX B 3aKpeTICHUS
TPOCTPAHCTBE 3HAHUU
61. IloBTOpEHME. Ypoxk YMeThb CTPOUTH CEUYEHUSI MHOTOTPAHHUKOB TUIOCKOCTSIMH.
MHororpaHHuKu 3aKpeIIEHUs] | YMeThb peliaTh CTEPEOMETPUUECKHUE 3a/1a4M Ha HAX0XKIEHUE
3HAHUU JUIMH, YTJI0B Y MHOTOTPaHHHUKOB
62. IloBTOpEHME. Ypoxk 3HATBh OCHOBOIIOJIAralOINE AKCUOMBI CTEPEOMETPHH,
[leprnieHIUKYISIPHOCTD 3aKpeIyICHUs] | MPU3HAKHU B3aUMHOI'O PACIOJIOXKEHUS NPSAMBIX U IJIOCKOCTEN
IPSIMBIX U IJIOCKOCTEN 3HAHUU B IIPOCTPAHCTBE, OCHOBHBIE MIPOCTPAHCTBEHHBIE (DOPMBI.
63. [ToBTOpEHUE. Ypok YMeTh peniath MPOCTEUIINE CTEPEOMETPUYECKHUE 3a0aUH,
[leprnieHIUKYISIPHOCTD 3aKpEIUICHUST | POBOJUTH IOKA3aTEJIbHBIE PACCYXKICHUS.
IIJIOCKOCTEMN 3HaHUHN
64. IlosTopenue. I[Inomanu Ypok YMeTb CTPOUTH CEYEHUSI MHOIOI'PAHHUKOB IIJIOCKOCTSIMU.
MIOBEPXHOCTEN 3aKpeILICHUs. | YMeTh peIlaTh CTEPEOMETPUUECKUE 3aJa4H Ha HAX0XKIICHUE
MHOTOTPaHHUKOB 3HAHUU JUIMH, YTJIOB, IJIOUIA/Iell Y MHOTOTPaHHUKOB
65. [loBrOopenue. Pemenue 3anau Ypok IIpoBepuTh ymMeHne 00001IEHNS U CUCTEMATH3allM1 3HAHUN
3aKpeIUIeHUs] | 110 OCHOBHBIM TeMaM Kypca mareMaTuku 10 kmacca.
3HaHUHN YMeTb IPOBOJIUTH CAMOOIIEHKY COOCTBEHHBIX JIEUCTBUI
66. [ToBTOpeHue. BekTopsl B Ypok YMeThb Ha MOJIENM NTapAJIIEICIUNEAA U IPU3MbI HAXOIUTh
IIPOCTPAHCTBE 3aKpEIUIEHUS] | paBHBIE BEKTOPBI, CKJIA/IbIBATh U BBIYMTATh BEKTOPbI, HAXOINUTh
3HAaHUU COHANpaBJICHHbIE, PACKJIAbIBATh BEKTOPHI YEPE3 TaHHbIE.
67. [ToBTopenue. [locTpoenue Ypok YMeTh CTpOUTH CEYEHHUE TUIOCKOCTHIO, MAPAJUIEIBHON TPaHAM
CEYECHMI 3aKpeIUIeHUs | MapajuleNenuIesa, TeTpa3pa; CTpPOUTh JUarOHaIbHbIE
3HAHHU CEYCHHs B NTApAJUICIICIIUIIE/IC; CEYEHUS INIOCKOCTBIO,
POXOAAIICH yepe3 pedpo U BEPUIMHY Mapajliesenunesa
68. Hrorosast KOHTpOJIBbHAS VYpox IIpoBepuTh ymMeHue 00001IEHHS U CHCTEMAaTU3alUU 3HAHUI
pabota KOHTPOJIS 10 OCHOBHBIM TeéMaM Kypca MaremaTuku 10 kiacca. YMeTh
MIPOBOJUTH CAMOOLIEHKY COOCTBEHHBIX JICHCTBUI
I'paduk KOHTPOJIBHBIX padoT
Ne Tun KOHTPOJILHOM PadoTHI Tema JlaTta npoBeaeHus

ypoka

IJ1aH ‘



Aure0pa u Ha4aJIa aHAJIN3A

KonTponbhas pabora Ne 1

“ Yucnoble pyHKINN™

KonTtponbHas padota No 2

“OrnpeeneHne TPUrOHOMETPUICCKUX QYHKIIUN

Kontponbhas padota Ne 3

“CpoiicTBa U TpaMIKu TPUTOHOMETPHUCCKUX (DYHKITHIT™

KonrtpossHas padora Ne 4

“TpUroOHOMETPUYECKUE YpaBHEHUS

KontponbHas pabora Ne 5

“Tpuronomerpudeckue GOpMyIbl CI0KEHUS APTYMEHTOB”

Konrponbnas pabora Ne 6

“@opMysbl TPUTOHOMETPUH

KontponbHas padora Ne 7

“IlpaBuiia U GOPMYIIBI OTHICKAHHSI TPOU3BOAHBIX

Konrponsnas pabora Ne 8

“IlpuMeHeHne MPOU3BOAHOMN K HCCIIEIOBAHUIO (DYHKIUN ™

I'eomerpus

KonTponbhas pabora Ne 1

“B3anMHOE pacronokeHne NpsIMbIX B IPOCTPAHCTBE

KonTponbHas pabora Ne 2

“IlapamienbHOCTh TNIOCKOCTEN”

KonTtponbHas pabota No 3

“IlepieHANKYISIPHOCTD MPSAMBIX U MIIOCKOCTEN”

KontponbHas paboTa Ne 4

“ITpuszma. Iupamuna”

KontponbHas padora Ne 5

“BeKTOopbl B IPOCTPAHCTBE”

HTorosasi KOHTpoJIbHasi padoTa

TpeﬁoBaHl/lﬂ K YPOBHIO MMOATOTOBKH YYalllUXCH

B pezynvmame uzyuenus mamemamuku Ha 6a3060M ypoGHE YUEHUK O0IIHCEH

3HAMb/NOHUMANb:

— 3HAQYCHUE MAaTEMaTUYECKOW HAyKM Il PELICHUs 3a]a4, BO3HUKAIOUIUX B TEOPUM M IPAKTUKE; LIMPOTY U B TO K€ BPEMsl OIPAaHUYEHHOCThb
IPUMEHEHHS MaTEMAaTHYECKUX METOJIOB K aHAJIU3y U MCCIIEI0OBAaHUIO IIPOLIECCOB U ABJICHUI B IPUPOAE U OOILECTBE;

— 3HAYEHHUE MPAKTHUKU M BOIPOCOB, BO3HUKAIOIINX B CAMOM MaTeMaTuke Ui (JOPMHUPOBAHUS U PA3BUTHUS MAaTEMAaTHUYECKON HayKH; HCTOPHUIO
Pa3BUTHA MOHATHS YUCIIA, CO3IaHUS MaTEMaTHYECKOTO aHAJIN3a, BOSHUKHOBEHUS U PAa3BUTHSA T€OMETPHH;

— YHHMBEpCAJIBHBIA XapaKTep 3aKOHOB JIOTMKM MaTeMaTHUECKUX PAacCyXIEHHH, MX NPUMEHUMOCTh BO BCEX O0O0JAacTAX YeI0BEYECKOU
NESTEIBHOCTY;

— BEPOSITHOCTHBIN XapaKTEP Pa3IMYHBIX IIPOLIECCOB OKPYKAIOLIETO MUPA;

AJITEBPA

ymembo:

— BBIIOJHATh apu(MeTHUECKue JeHCTBUSA, cOYeTass YCTHblE UM NMHUCbMEHHbIE MPHEMBbI, IPUMEHEHHE BBIUMCIUTENBHBIX YCTPONUCTB; HAXOIUTh
3HA4YCHUsI KOPHS HATypalbHOW CTENEHH, CTETIEHU C PALMOHAIBHBIM IOKAa3aTeNeM, UCIONb3Yysl NP HEOOXOJUMOCTH BBIYUCIUTEIBHBIE YCTPOWCTBA;
I10JIb30BAThCS OLICHKOW M IPUKHUJIKON IIPH MPAKTUYECKUX pacueTax;



— TPOBOJUTH MO H3BECTHBIM (OpMyIaM U TpaBWiaM TMpeoOpa3oBaHUS OYKBEHHBIX BBIPAKCHHN, BKIIOYAIONINX CTEICHH, PATUKAIBI U
TPUTOHOMETpHUECKHe (DYHKIUY;

— BBIYUCIIATH 3HAUCHUS YHCIIOBBIX U OYKBEHHBIX BBIPAXKECHUH, OCYIIECTBIISAS HEOOXOAMMBIE TIOJICTAHOBKH M ITPEOOPa30BaHHS,

UCNOJIb306aMmb HPUOOPENn eHHble 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0eAMeIbHOCHU U ROGCEOHEBHO HCUZHU:

— IS MPaKTUYEeCKHX pPacdyeToB 1Mo (GopMyinaM, BKIIOYas (GOpPMYIbI, comepskaliue CTETEHHW, PaJuKalibl, TPUTOHOMETpUYecKHne (yHKIIHH,
UCTIOJNB3YS TIPU HEOOXOIUMOCTH CITPABOYHBIE MATEPUANIbl M MPOCTEUIITNE BHIYHCIUTEIBHbBIE YCTPONUCTRA;

OYHKIIUU U TPAOUKHU

ymemb:

— OIpeeNsATh 3HaueHHe (PYHKIMU 110 3HAYCHHUIO apryMEeHTa NP Pa3InYHbIX crioco0ax 3aaaHus PyHKIUY;

— CTPOUTH I'pa)UKU U3YYCHHBIX PYHKIINH;

— OMHUCHIBaTh MO TpaduKy W B MPOCTEHIHMX Cciydasx Mo ¢opMysie MOBEACHHE M CBOWCTBA (YHKIMHA, HaXOAUTh MO rpaduky QyHKIun
HauOOJBIINE U HANMCHBIIINE 3HAYCHYS,

— pelmiath ypaBHEHUs, TPOCTEHUIIINE CUCTEMbI YpaBHEHUM, UCTIONB3Ys CBOMCTBA (DYHKITUH U X IPauKOB;

UCNO1b306aMmb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmeTbHOCMU U NO6CEOHEGHOU HCUHU:

— J1J7Is1 OTIMCAHUS C TIOMOIIBIO (PYHKIUN PAa3INUHBIX 3aBUCUMOCTEH, MpeICTaBICHHs UX rpaduuecKu, HHTEPIPETAH IPa(UKOB;

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ymemw:

— BBIYUCJISATH TPOU3BOHBIC JIEMEHTAPHBIX (DYHKIINN, UCTIONB3YsI CIIPABOYHBIC MATCPUAIIHI;

— HUCCIIEZIOBATh B MPOCTEHIIMX Clydasx (YHKIUM HA MOHOTOHHOCTH, HaXOJUTh HAWOOJNBLINE W HAUMEHBIINE 3HaueHUs (YHKIHHA, CTPOUTH
rpadMKyd MHOTOYJICHOB M MMPOCTEHINHNX PAIlHOHAIBHBIX (DYHKIHHA ¢ MCIIOIb30BaHUEM amnlapaTa MaTeMaTHIeCKOTO aHAIIN3a;

UCNOJIb306aMb RPUOOPEm eHHble 3HAHUA U YMEHUA 8 NPAKMUYUECKOU 0eAmeIbHOCHU U ROBCEOHEBHOl HCUZHUL:

— JUIS PEIICHUs] MIPHUKJIATHBIX 3a7a4, B TOM YHCIIe COIMAILHO-YKOHOMHYSCKUX M (PU3NICCKUX, HA HAMOOJbIINE U HANMCHBIITUEC 3HAYCHHS, Ha
HAXO0XJIEHHE CKOPOCTU U YCKOPEHUS;

YPABHEHUSA U HEPABEHCTBA

ymems:

— pemaTh palMoHaIbHBIC YPaBHEHUS M HEPABEHCTBA, MPOCTECHINNE UpPAIIMOHATBHBIC M TPUTOHOMETPUICCKHIE YPABHECHUS, UX CHUCTEMBI,

— COCTaBIISITh YPaBHEHHsSI U HEPABEHCTBA 10 YCIOBUIO 334K,

— UCTIOJIB30BATh JIJIS TIPUOJIMYKEHHOTO PEIICHUST YPaBHEHUI M HEPABCHCTB rPapUIeCKHii METOI;

— n300paxkaTh HA KOOPAMHATHOM MIIOCKOCTH MHOXKECTBA PELICHUI MPOCTEUIITNX YPAaBHEHUH U UX CHCTEM;

UCnOIb306aMb NPUOOPEMeHHble 3HAHUA U YMEHUA 6 NPAKMUUECKOU 0eAmeIbHOCMU U NO6CEOHEGHOU HCUHU:

— JIJ7I TOCTPOCHUS U UCCIIEOBAHUS MMPOCTEHIIINX MATEMATUYECKUX MOJICITICH;

UCNOIb306aMb NPUOOPEMenHble 3HAHUA U YMEHUA 6 NPAKMUUECKOU 0esAMeNbHOCHU U NOBCEOHEBHOU HCUZHU:

— JIJIs1 aHAJIM3a PEATbHBIX YHCIIOBBIX JIAHHBIX, MPEJCTABICHHBIX B BUJC TUArpaMM, rpauKoOB;

— aHaln3a UH(OPMaLIUK CTATUCTUYECKOTO XapaKTepa;

671a0emov KOMHEeMeHYUAMU:

— y4eOHO-TI03HaBaTEIBHOM;

— LIIEHHOCTHO-OPUEHTALIMOHHOM;

— pedIeKCUBHOMT;



— KOMMYHUKATHBHOM;
— MH(OPMAIIIOHHOM;
— COLMAJIBHO-TPYI0BO.

T'EOMETPUS

Ymems:

- pacmo3HaBaTh Ha 4YepPTEkKax M MOJEISIX IPOCTPAHCTBEHHBIC (OPMBI, COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C WX OIMCAHHUSIMH,
M300pakKeHUSIMU;

- ONUCHIBAaTh B3aMMHOE PACIOJIOKEHUE TMPSAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE, apyMEHMUPOBAMb C8OU CYHCOeHUs 00 3mom
PAcnonodcenuu,

- aHAJIM3UPOBATH B MPOCTEUIINX CITY4asiX B3aUMHOE PACIIONIOKEeHHE 00BEKTOB B POCTPAHCTBE;

- M300pakaTh OCHOBHBIE MHOTOTPAHHHUKY M KPYTJIBIE TEJIA; BHIMOIHITH YEPTEKH 110 YCIOBUAM 3324,

- cmpoums npocmetiuiue ceuenus: Kyoa, npusmol, NUpAmMuobl;

- pemaTh IIAHUMETPUYSCKUE W TPOCTEHUINNE CTEPEOMETPHUYSCKHUE 3a/Ja4d Ha HAXOXKICHUE T'€OMETPHUYECKHUX BEIUYMH (IJIHH, YTJIOB,
momasen, 00beMoB);

- MCIIOJIL30BATh MIPU PEIICHUU CTEPEOMETPHUUCCKIX 3324 TUIAHUMETPUIECKHIE (PAaKThl U METOMBL;

- MIPOBOANTD JJOKa3aTeIbHbBIE PACCYKICHHS B XO/I€ PEILICHUs 3a]aY;

UCNO1b306aMb NPUOOPEM eHHble 3HAHUA U YMEHUSA 68 NPAKMUYECKOU 0eAMeIbHOCHU U NOBCEOHEBHOU HCUZHUL:

- JUTSL UCCTIeIOBaHUS (MOAETMPOBAHNS) HECIOKHBIX TPAKTHUECKUX CUTYaIil HA OCHOBE M3YYE€HHBIX (DOPMYIT U CBOMCTB uryp;

- BBIUMCIICHHUSI OOBEMOB M TUIOMIAJCH TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJI MPH PEHICHUH MPAKTUYCCKUX 3a1ad, WUCIOIB3YS TpH
HEO0OXOIMMOCTH CITPABOYHHUKHU M BHIYHCIUTEIbHBIE YCTPONCTBA.
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Mmuemo3suna, 2013.

3. AnrexcannpoBa, JI. A. AnreOpa u Hadana aHamm3a. 10 kmace: camocrositenbabie padoThl / JI. A. Anekcanaposa. - M.: Muemo3uHa, 2014.

4. Mopakosud, A. I'. AnreOpa n Hayana anammsa. 10-11 xmaceer: koHTposbHbIe padoThl / A. I'. Mopakosud, E. E. Tynpunnckas. - M.: MueMo3uHa,
2014.

5. CaMocTosITeITBHBIE M KOHTPOJTIBHBIE padoThI TI0 areOpe 1 Havariam aHamza s 10-11 xraccoB M3n, 4-e, wcnp.. ABrop: Epmiosa AL, T'onooopompko B.B. - M.:
WIEKCA , 2014-2015

6. I'eometpus, 10-11: yue6. /s oOmeobpazoBar. Yupexaenuil: 6a3oBsiit u npodui. yposuu / JI.C. Aranacsn, B.®. byry3os. C.b. Kangomues u
np. — 17-e uzn. — M.: [Ipoceemenne, 2014.

7. Annaktruueckue Marepuainsl no reometpuu uist 10 knacca / B.I'. 3us. — 11-e uzn. M.: IlpocBemenue, 2015.

8. CamocrostTerTbHbIE M KOHTPOITBHBIE paboThI 1o reometpru st 10-11 xracco 3. 4-e, uerp.. Aerop: Eprmosa A.IT, I'onoGopomsko B.B. - M.: WJTIEKCA , 2015-2016
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KonTposbHbie paGoThl o ajredpe u Hayajgam anaaun3a B 10 kiacce

KonrpoabHas padora Nel mo teme «/leficTBUTEeIbHBIE YHCIA»

Bapuanm 1
Hatinure octatok ot neinennsa Ha 11 uncina 437.
3anumure nepruoaudeckyro aApoos 0,(87) B BUae 0OOBIKHOBEHHOM IPOOH.
CpaBaute uncna €+ 1 3.7,
Pemure ypaBuenue * 5=k 3,

5. Pemmre HepaBeHCTBO [ 8%,

+5||

6. Tlocrpoiite rpaduk yskrn ¥ <>k

Bapuanm 2
Haiinute octatok ot aenenus Ha 19 yucna 671.
3anumure nepuoaudeckyro aApoos 0,(35) B Buge 0OBIKHOBEHHOU JpOOH.
CpaBHute yncina 7+2 g &,
Pemmre ypapHeHue * +65+7=k+3

-10

5. Pemnre HepaBeHcTBO F 105

6. Toctpoiire rpadux pyrxumn * =FF+3

KonTpoabnast padora Ne 2 no treme «HucaoBble QyHKIIUN».
Bapuanm 1
3ajaer oM yKa3zaHHOE NMpaBuiio PyHKuio ¥=* ecnu:



|-% —lax=0,

o flalz d -
I|¢§+], xz=0; A flxi=dd -

I flx=

B ciydae mosnoxuTenbHOro oTBeTa:

a) HaiiuTe 00IacTh onpeaeneHus QyHKINHY;

0) BBIYMCIIHTE 3HAUCHUS (PYHKIMK B TOUKax — 2; 1; 5;

B) MOCTpOiiTe rpaduk PyHKIINH;

T') HAIUTE MPOMEXYTKH MOHOTOHHOCTH (DYHKIIHH.
Uccnenyiite Gpynkuuio *=H*" ga uernocts.
¥=f¥-nepuoaudeckast pynkuus ¢ nepuonom 7 = 3. M3zBectHo, 4TO

fix) =2-x, ecmt D=x=3.

a) [loctpoiitre rpaduk pyHkunu; 6) HaiauTE HYIU QYHKIUY;

B) HailnuTe ee HanOoJbIIee U HAaUMEHbIIIEe 3HAUCHHUS.

[Ipuaymaiite mpuMep aHATUTUIECKH 33JaHHOW (PYHKITH, ONIPEeIeICHHON Ha OTKPHITOM JTyde ==,
|'EX' +x+5 |_ i
W3BecTHO, uTO yHKIMs ¥=7* Bo3pactaer Ha R. Pemute HepaBeHcTBo © * *¥ /.

6. Haiinure ¢pynkiuto, o0patHyro GyHKIuu ¥ =* +5 *=0 TlocTpoiiTe Ha OJHOM YepTeke rpaPuKu yKa3aHHBIX ABYX B3aUMHO OOpaTHBIX
GyHKLUI.

1.1 1 1 1

7. Berupcaure: 16 B ITE B2 77,

Bapuanm 2
3amaer au yKazaHHOE MpaBuiIo QPyHKIUOY =% | eciu:
|-x, x =0 .
L flx)= lx , D=x=2 2 flxi= -1 %zl

lex<4?
l-4 2sxss; B+ *

B ciydae monoxxuTenbHOro oTBeTA!
a) HalauTe 001acTh onpeaeneHus QyHKINU;
0) BEIYMCIIMTE 3HaUEHUS (PYHKIIMU B TOUKaX —%; 2; 6;
B) MOCTpOiiTe rpaduk PyHKINHY;
') HaIUTE MPOMEXYTKH MOHOTOHHOCTH (DYHKIIUU.
Hccnenyiite GyHKIUIO ¥=+-2+%" Ha YETHOCTb.
¥=T¥-nepuoguyeckas GyHKUIUA ¢ iepruoioM 7' = 2. VI3BECTHO, UTQ i =2+4 era -3<x -1
a) I[loctpoiite ee rpaduk GyHKIUY;
0) HalinuTe HyIH PyHKUIUY;
B) HalUTE €e HauOOJbIIIee M HANMEHbBIIICe 3HAUCHHUS.



o0 B w N

[Ipuaymaiite mpuMep aHaTUTUUECKHU 33JaHHON (PYHKIIMH, ONpeieIeHHON Ha yue '—=0.
3 —Tx+8

i - = fl2
N3BecTHO, uTO (hyHKIMA ¥=7* yObIBaeT Ha R. Pemnte HEpaBeHCTBO | ) ,

6. Haiinure ¢pynknuio, oopatHyto GyHkuuu ¥ =3-*. *=0  [JocTpoiiTe Ha OAHOM uepTeke rpadMKH yKa3aHHBIX JBYX B3aUMHO OOpaTHBIX
(GYHKIUH.

1 1 1 1 1
7. Beraucrnure: T7 73 3B 8% V8T

KonTpoabnas pabora Ne 3 no teme « Tpuronomerpuyeckne QyHKIIHN.

Bapuanm 1

I_[eHTp OKPYXXHOCTH €MHMYHOIO Paanyca COBHaILaeT C Ha4yaJIoM KoopauHart miockoctu xOy. [IpunHamiexar i
. (2. £ --"'T
ayre | J2(5) toukn M1(-1; 0), M, (0; 1) M; 2 7 M | |

liTJ cos 406 tg| 117 |; ctg|

s

Breraucnure:;

tsl e 2T = -2 gerodT

Breraucimre ®t-3m; shlt+2a; gt -7 ooy Iz F

cost :-— s E_
PemuTe HepaBeHCTBO: a) 2 0)

)
v=si|x-—— k1
[TocTpoiite rpaduk (byHKuHH | & -h :

Uccnenyiite GyHKINIO HA Y€THOCTD Y MIEPUOANYHOCTD; YKAKUTE OCHOBHOM MEPHO/I, €CIIA OH CYIIECTBYET:

i) y=shix+cosx; 6) _5.-'=x"+|s'11x|.

7. CpaBHUTE ynCIIa © =8 b=rcosT

8. Pemure HepaBeHCTBO K-2A=rex-1,
Bapuanm 2
LleHTp OKPYKHOCTH CMHUYHOTO pa;myca COBHa,[[aeT C HavaJIoM KoopauHat iockoctu xOy. [Ipunannexar iau
p[-Z)[Z) 23] 57 T
ayre .2 ToukHd M;! M2 (0; 1), M3 M
4 l:l:-s|11Tjt§I|31T

| cgl-z20
Breruuciure: )



oo A~ W

snlt+27 =— <t=0

a

| wa

ra| =

Bperaucaure s+ qlt-3n. 608 - ecy

il

s>
Pemnte HepaBeHCTBO: a) 2 2

¥ =|:|:-s|.%+x '|—1

£ . 45
it - DIEDSE‘i—T

[TocTpoiite rpaduk pyHKIUU
Hccnenyiite GyHKIMIO HA YETHOCTD U MIEPUOJUYHOCTD; YKAKUTE OCHOBHOW MEPHO/I, €CIIA OH CYIIECTBYET:

i) y=shix+ogs; 0] y=x'+snx

7. CpaBHUTE yHnCIIa * =78 b=cosTs

B
%
I
ra| g
iR

8. Pemnre HepaBeHCTBO
KonTpoabnast padora Ne 4 no teme «IIpocreiiiine TpUroHoMeTpuyecKue ypaBHeHUs] H HEPABEHCTBA.

Bapuanm 1
al Ean:cosé+3a|::s'r| -—£ t &) s
Brruucnure: - LS
[Toctpoiite rpaduk GyHKIUM ¥ =203
Pemmre ypaBHeHue: a) 8t x+5eosx-T=0;

6) s’ x+snxcosx -3 x =0

.-I-an:u:u:-s[—% kkm%i

_x_1
BT

. 3 .
Haiizure KoprH ypaBHeHus PUHAISKAIINE IPOMEKYTKY 2%~
[Toctpotite rpaduk GyHKIUH ¥ =rsiix+L-1

6. PemHTe CUCTEMY HEPaBEHCTB:

|EIZNSX-‘

2|

|cmxi_'lil

IIIJSX_— ) |S.I'IX-¢ T

7. Pemnte ypaBHeHHE T -L=arsnill-4.

Bapuanm 2



o0 A W

a) éan:m ,:.E—Ean:cus[—%} 6 sn

1. Beruucnure: 2

(2 arcecs |% |+ Bty 5 l

os3x

I-\J'Ll—l- .

2. Tocrpoiite rpadux Gpysxmu
3. Pemute ypaBHeHue: a) 2 -3ees x+2=0;
6) Ssh x—-3shxcmx-2eos x =0

) T 2
cos(dx+—) = —'F

4. Haiiqure KOpHA ypaBHEHUS +772" IpuHAUIEKALLAE TPOMEXKYTKY =% 7 .
y YTKY
5. [locTpoiite rpaduk PyHKIUY ¥ =Tecosix-1+1,

6. Pemnte cucteMmy HEpaBEHCTB:

7. Pemre ypaBHeHHE Tos = - =awcosi3rl

KonTtpoabnas padora NeS no teme « [Ipeo6pa3zoBanne TpUroHOMEeTPUYECKHUX BbIPAKEHH .

Bapuanm 1
JIOKa)XUTE TOXKAECTBO:

- L]

i u:u:us;:vrﬂ,g_x

+ros2y
a) :

n - x__ Bx
6) 05X + 008 2 +£0s B+ 008 Tx =4 (o5 Tros o5t
siix
R :
tg| ——= '|1+sr|x

YrpocTure BbIpaKeHUE ;
BBI‘H/ICJ'II/ITG 2sn Iccosbx —sh B, eom sh X —cosx = IJ;S

i X
cos e

Hangure -

. . Zi]

Hanpgure kopHU ypaBHEHUS 50 8xcostx=snTxcosdx, [pyHa IJICHKAIIAE IIPOMEKYTKY [3 :
Pemmure ypaBHeHue:

a) A2shix- Zosx= 4,,5, 6) sin D+ 2ot =3

|a.n:m|—— |+an:cu:us| |

7. Berauciaure

8. Pemnrte ypaBHeHHe 50 2 -Llshx+resxi+7=0



Bapuanm 2
1. JIokaxuTte TOXKIECTBO:

eElx+sn'x 1
a) R A ,
6) snOx+snl0x+snll+snli2x= -h:-:-s u:-:-rsxsrl_l’f
s 4
@'3'41_3; |
2. YOpocTUTe BBIPAKEHUE /

3 BBILH/ICJ'H/ITG 2sn Bxces 3x —sh By, eom shox+cosx _..ﬂ:l_

1+

LM J (m
s’ eomatg| 4x |= 2 xa | oim
4. Hatinure ° | ) | -l

5. Haitnure KOpHM ypaBHEHMs hifxsn 2x =smixan 4x,

T T
MPUHAJIEKAIUE TPOMEKYTKY [ 5’3].
6. Pemute ypaBHeHHE:
a) JEsn x+eosx = 47 ; 6) s 2x+tgr =7

- T -
oty |arecns| — - |+arotg| -1
7. Beraucanre | | 5 ).

8. Pemnre ypaBHeHHe ~ 50 218 -comx +8=0

KonTpoabHnas padora Ne 6 no reme « KoMiiekcHbIe YUCTIa».

Bapuanm 1
BBI‘{I/ICJ'II/ITe

a)5+L -24+3 6)1.,.‘_

I/I306p33HTe Ha KOMIUIEKCHOU TUIOCKOCTH:
a) CepeIMHy OTpe3Ka, COCUHSIONIET0 TOUKH 1+%: 3+ ;

0) MHOXXECTBO TOUEK Z, YJIOBJIETBOPSIONINX YCIOBUIO
B) MHOYKECTBO TOYEK Z, YOBIETBOPSIOIUX yCnoBuro FI3,
3anmummTe KOMIUIEKCHOE YHCIIO B CTAaHIAPTHON TPUTOHOMETPUYECKOH opme:

Pemmre ypaBHEeHHE * -2+2=0,

a)s-s: , 6)-4-3_



b

|'-1+:'.,E-|'
Boruucoure | ¢ /.

6. Pemure ypaBHEHUE 7 +3+4=0,

[|==i]=1
7. Haliiute MHOKECTBO TOUEK, H300paKAIOIIMX KOMILIEKCHBIE YHCIIa, YIOBIETBOPSIONIME yeaoBHsaM: [+t
Bapuanm 2

Beruncnure:
E+i
a)'3+-li'6'-—5: , 6)_4.,.5 .
N300pa3ute Ha KOMIIEKCHOM TIOCKOCTH:
a) CepeIMHY OTpe3Ka, COCTUHSIONIET0 TOUKH >~ 5-% ;
2.

]

0) MHOKECTBO TOYEK Z, YIOBIETBOPSIOIIMX YCIOBUIO =
B) MHOYKECTBO TOYEK Z, YOBJIETBOPSIOIIUX ycioBuro FIF2,
3anummTe KOMIUIEKCHOE YHCIIO B CTaHAAPTHON TPUTOHOMETpUIecKoi opme: a)E-i | §)3-4.
Pemnre ypaBHEHHE * +2c+4=0,
Beruucnure 1-1

6. Pemure ypaBHeHne < -5+12=0,

||z+:'|i ]
7. HaiimuTe MHOXKECTBO TOUYEK, H300paKAIOIINX KOMIIJIEKCHBIE YHCIa, YAOBIECTBOPSIONINE YCIOBUSIM: lle=g<t
Kontpoabnas padora Ne 7 mo teMme « Boruuciaenune npousBoaHbIX».

Bapuanm 1
. . . . . x =38
HamnummTe nepBbIi, TPUALIATHIN U COTBIA WICHBI TIOCIEI0BATEILHOCTH, €CIU €€ N-i WieH 3ajaercsa Gpopmymoi = 10 .
n +30
(v X =
Uccnenyitte nociie10BaTeIbHOCTh " Ha OTPAaHUYEHHOCTh U HA MOHOTOHHOCTA.
rR'=-2r+2 . ox'—Bx+8

lim 1m
Boeruucnure: a) -« 48 +2; §) - x A

ITob3ysich OpeseneHueM, BoiBenute GopMyity auddepeHuupopanns GyHKIM * * |
[Tonb3ysics npaBmiamu u popmynamu auddepeHInpoBaHNs, HAWIUTE MPOU3BOAHYIO QYHKIUU:
1-cosx

l+snx |

EI}':% -’ +4x -5 6|y=».l';+sh§+x tglx; & ¥ =

|5

) .- x
Hanumure ypaBHeHHe KacaTenbHON K TpaduKy QyHKIHH ¥ =5 * B TOUKE



N

o~ W

_+y' =0
I[OK&)KI/ITe 4qTo (bYHKHI/ISI y=ax YAOBJICTBOPACT COOTHOIICHUIO ¥

X

8. Haiigure miomans TpeyronbHUKa, 00pa3oBaHHOTrO OCAMH KOOPJAMHAT U KACATENbHOM K rpaduKy QyHKIMM * =-1 B TOuKe *=-1,

Bapuanm 2
n+b

) o o o v X ="
HaHHHH/ITe HepBI:II/I, TpI/II[HaTI)II/I M COTBhIM YWICHHI ITOCIICA0OBATCIBHOCTH, €CIIN €€ N-U YJICH 3a1acTCcd (bOpMYJ'IOI/I ' E]
Erz 1

o x
I/ICCJ'IGI[YI/ITG IIOCJICA0BATCIbHOCTD m Ha OrpaHM4YC€HHOCTb 1 HA MOHOTOHHOCTD.
In' —-n+7 i X —-3x+2

Brranciure: a) B vEn L | 6) Sy

L
T[lonb3ysack onpeseaeHneM, BuBeauTe Gopmyiy auddepeHupopanus GQyHKIUL = x .
Honwyacs HpaBI/IJ'IaMI/I u popmynamu nudpepeHurpoBaHusi, HAMAUTE MPOU3BOAHYIO (DYHKITUH:

l+snx

Q) =£ ——X +X—' ] qlf_ +X IIIJ'S_X =1}
75 =ty ¥ “1-cesx 6, Hamuiuute ypaBHEHHE KacaTeIbHOM K rpauKy (pyHKIMH ¥ =% B TOUKE -

|5

3

¥ | ,
7. Jokaxwure, 4To (PyHKLIUS YIOBJIETBOPSET COOTHOLICHUIO ¥ +¥'=0,

n

8. Haiiaure miomans TpeyroibHUKa, 00pa3oBaHHOIO OCSMM KOOPAMHAT U KACATENbHON K rpaduky GpyHKIuM * B TOYKE *=2

KontpoabHas padora Ne 8nmo reme «IIpuMeHeHus1 IPOM3BOIHOI.

Bapuanm 1
X
Uccnenyiite pyHkuumio y = X~2 Ha MOHOTOHHOCTb M 9KCTPEMYMEL.
Toctpoiite rpaduk byukmun y = 3x° — x°.
1 3

HaiinuTe HauMeHblIee ¥ HAHOONbIIee 3HAYCHNS DYHKIHH y = - x*- 2 ¥*+1Ha orpeske [-1; 1].
B nmonykpyr paaunyca 6 cM BIHCaH NpsIMOYTOJIbHUK. UeMy paBHa HAUOOJbIIIasK IJIOUIAAb PSMOYTOJIbHUKA?

L,
2

JIOKaxuTe, 4To IPHU X € (0; CIpaBeIJIMBO HEPABEHCTBO COS x + x Sinx > 1.

Tpyu KaKkuX 3HAYCHUSX apamerpa a GyHKIus y = 2 ax® + 9x° + 54 ax + 66 yObiBacT Ha BCeil UNCIOBOI MPSIMOii?



o

Bapuanm 2

L]

3+ X

Uccnenyiite pyHkiuio y = **+2 Ha MOHOTOHHOCTb U KCTPEMYMAEL.
Iocrpoiite rpaduk byHkmua y = x° - X%,
1

Haiinte HauMeHbIee 1 Hanbonbee 3HaueHus pyHkimn y = 3 x° - x* + 1 Ha orpeske [-1; 3].
B npsIMOYTOJIBHBIN TPEYTOJIBHUK C TUIIOTEHY30H 8 ¢cM 1 yriaoM 60° BIHCaH MPSAMOYTOJIBHUK TaK, YTO OJJHA U3 €r0 CTOPOH
JIEKUT Ha TunoTtenyse. YUeMy paBHa HauOoJIbLIAs UIOINAAbL TAKOTO MPSIMOYTOIbHUKA?

3

2y
2

Jloxasxure, uro nipu x € (0] CIpaBEIIMBO HEPABEHCTBO SiN x > X COS X.

5

[Ipy KaKuX 3HAYCHUSX MapaMerpa ¢ QYHKIHsS y = 3 ax® - 30x* + 5(a+9)x - 7 BO3pACTAET HA BCEH YMCIIOBOU MPAMOIA?
KonTpoabnas padora Ne 9no reme « KomOnHaTopuka 1 BeposiTHOCTbY.

Bapuanm 1
CKONBbKUMU CIOCO0AMU MOXHO COCTABUTh TPEXIIBETHBIN MONOCaThIi ¢iar, €ciu UMEETCsl MaTeprall 5 pa3INyHbIX I[BETOB?
CKOJBbKO YETHIPEX3HAYHBIX YHMCET MOYKHO COCTaBUTH U3 mudp 1,2,3,4 mpu yciaoBuH, 4TO Kakaasi udpa MOXKET COACPKATHCS B
3aIKCH YKCa UMb HEYETHOE YUCIIO pa3?
3. Pemre ypaBHeHue ¢+ =2,
4. U3 xonozasl B 36 KapT BHITACKUBAIOT ABE KapThl. KakoBa BEpOSTHOCTH U3BJIEUb IPU ITOM 2 Ty3a?

Ha npsiMoii B3s1ThI 8 TOYEK, a HA apaJJIEAbHOU €Ul mpsIMOi — 5 TodeK. CKOJIBKO CYIIECTBYET TPEYTOJIbHUKOB, BEPIIMHAMU
KOTOPBIX SIBJISIFOTCS JAHHBIE TOUKHU?
B [ |
pasnokeHuu OMHOMa | *'
HE 3aBUCSILINAN OT *.

kod(punmeHT TpeThero wieHa Ha 44 Oomblie ko3¢ duiieHTa BToporo wieHa. Haiaure umen,

Bapuanm 2



1. B saxt-kiy6e coctout 9 uenosek. 13 HuxX Hao BIOpaTh MpecenaTens, 3aMecTUTeNs, cekpeTaps 1 kazHauesi. CKOTbKUMU
croco0aMu 3TO MOXKHO CAENaTh?

CKONBKO YEeTHIPEX3HAYHBIX YHCET MOXKHO COCTaBUTH U3 udp 1,2,3,0 mpu yciaoBuu, 4yTo Kaxkaas nudpa MOKET COepKAThCS B
3amucy yucia Juib 1 pa3?

Pemmre ypaBHeHue ¢ =x -5,

N3 xomons! B 36 KapT BBITaCKMBAIOT TpU KapThl. KakoBa BEPOATHOCTB TOrO, YTO BCE OHU TY3bI?

5. CkoabKO CymICCTBYCT TPCYI'OJIBHUKOB, Y KOTOPLIX BCPHINHBI SABJISIIOTCS BEPIIUHAMUA JaHHOT'O BBIITYKIIOI'O 8-yr0.]'H>HI/IKa, HO CTOPOHBI

HE COBIIJIaIOT CO CTOPOHAMU ATOTO N-YroJibHUKA?
3 3
) paBHa 64. Halinure 4jieH, He 3aBUCSIIUHI OT X.

2
6.Cymma OMHOMUATBHBIX KO3 (ULIMEHTOB pa3IoKEHUsI OMHOMA E

KonTpoabHbie padorsl no reomerpun 10 kiace

K -1. KonTposabHasi padora Ne 1 «AKCHOMBI CTEPEOMETPHUID

Bapuanm {
IIpaMeie a 1 b nepecexatorcs. IIpsman ¢ as-

NIMSTCA CKPEIMBAIOIIEHcA ¢ MpaMoi a. Mo-

TYT M npsMEie § ¥ ¢ GHTL NapaUIeILHH-

Mu?

[InockocTs O MPOXOAMT depe3 CepeAHHE!

bokosrx cropor AB u CD rpanenun ABCD

—1oax Mu N.

a) Joxaxcume, aro AD | .

6) Haiioume BC, ecma AD=10 cm, MN=8
o™

[lpamas MA npoxoguT uepe3 BepuUIHHY

kBagpara ABCD 4 He NeXHT B IUIOCKOCTH

KBajpara.

a) Joxaxcume, uro MA u BC - ckpeinu-
BAIOIIHECSH NPSIMBIE.

6) Haiidume yron Mexny npsaMeIMH MA u
BC, ecnin ZMAD = 45°

Bapuanm I1

Ilpameie 2 u b nepecexatorca. [lpambie a n ¢

napajulenbHel. MoryT Jin npameie b U ¢ 66ITb

CKpEIHBAIOIHMHUCH?

[InockoCTL & NPOXOAMT Uepes ocHoBaHHe AD

tpaneunu ABCD. M u N — cepemunst 60ko-

BbIX CTOPOH TPaNMeLHH.

a) Hoxasicume, aro MN |} a.

6) Hatioume AD, ecni BC=4 cM, MN=6

oM.

lpamas CD npoxomMT 4epe3 BEPIIHHY Tpe-

yronpHuka ABC w He NEKHT B ILUIOCKOCTH

ABC. E u F — cepeavHn o1pe3koB AB 1 BC.

a) MHoxasxcume, a10 CD u EF — ckpemm-
BaIONIHECS MPSMBIC.

6) Haiidume yron Mexxy npamemu CD u
EF, eciun ZDCA = 60°,




K -2. KourpoabHasi padora Ne 2 «Ilapayuenbubie miiockocT. Terpasrap. [lapannenenumnen

Bapuanm I

1. [laHsl napaUieNbHBE TUIOCKOCTH o H f3. Yepes T04KH 4 M B IUIOCKOCTH NPOBEACHH na-
pannensHule NpsAMbIE, MepeceKalolie INIOCKOCTh B B Toukax A H B).

Haiioume A\B,, eciu AB=5 cM.

2. BepHo, 410 ANOCKOCTH NAaPAVICILHE, €CNIM NpAMad, Jexallad B OZHOH ILIOCKOCTH, Ma-
pALIeNILHR APYTOM IUIOCKOCTH?

3. [lse mwiockoCTH mapauiebunl MexXIy coboii. U3 Toaxku M, He nexameii HH B oanoli u3
ITHX IUIOCKOCTEH, HH MEXAY ILIOCKOCTAMH, NPOBEACHH JIBC NMPAMLIC, MCPECCKAIONKHE
3TH MNOCKOCTH COOTBETCTBEHHO B TOYKaX A H A3, By n B;. HiasectHo, yTo MA| = 4 oM,
Ble- 9 CM, A|Az - m.. Hatioume M‘z H MB;.

Bapuanm 11

1. Ompesku AB v CD napasuiesbHbIX NPAMBIX 3aKTI0YEHB MEAUTY NapLICIEHBMH ILIOCKO-
cTamu. Halinvre 4B, ecn CD = 3 cm.

2. Bepro JM YTBEpXAEHHME, YTO TUIOCKOCTM MapajLlebHE!, €Cli ABe ApAMbIe, NexaHniye B
OHOI NIOCKOCTH, COOTBETCTBEHHO NAPAUIENBLHE XBYM NPSIMBIM APYTO# INOCKOCTH?

3. U3 rtouxm O, nexameli BHe ABYX NapajUle/LHELX [UIOCKOCTeH o ¥ B, NpoBeJeHK TPH Tyda, ne-
PeceKaloHe IVIOCKOCTH (L H 3 COOTBETCTBEHHO B TOUKaX A, B, C W A}, By, C) (04 < O4)).
Hatioume nepmverp A,B,C;, ecnu O4=m, AA,=n,AB=b,BC=a.

K-3. Kourpoabhas padora Ne 3 «[lepneHauKyasspHOCTb MPSIMBIX U TJIOCKOCTH»

Bapwuanr |
1. Jnuna ctoponsl pom6a ABCD paBHna 5 cm, ruinna nuaronanu BD pasna 6 cm. Uepes Touky O nepecedeHus iuaroHaneid pomba nposeieHa
npsmas OK, nepnienaukyssipHas ero miockoct. Haiinure paccrosinue ot Touku K 10 Bepiumn pom6a, ecian OK= 8 cm.

2. JlinHa KateTa NpsMOYTroJIbHOIO paBHOOEPEHHOr0 TpeyrojabHUKa paBHa 4 cM. [InockocTs o, mpoxosiias uepe3 KaTeT, 00pa3yer ¢
IJIOCKOCTBIO TPEYTOJIbHUKA YT0JI, BEJIMYMHA KOTOporo paBHa 30°. HaiiquTe 1iiuHy NpOEKIMKU TMIOTEHY3bI Ha TIIOCKOCTS O.

Bapwuasnr 11
1. JUIMHBI CTOPOH NMPSAMOYTOJIbHUKA paBHBI 8 U 6 cM. Uepes Touky O nepeceueHus ero quaroxanei nposeaeHa npsamas OK, neprnenaukynspHas
ero miockoctu. Halinure paccrosinue ot Touku K 10 Bepinn npsMoyronabhauka, ecim OK = 12 cMm.
2. Jmnbl ctopon Tpeyroiasauka ABC cootBerctBeHHO paBHbl: BC = 15 cM, AB = 13 cm, AC =4 cm. Uepes cropony AC mpoBeieHa TIOCKOCTh

Q, COCTAaBJIAOIIAA C IJIOCKOCTBIO JaHHOI'O TPCYI'OJIbHUKA YI'OJI 30°. Haﬁ,[[HTe PaCCTOAHNEC OT BEPIIUHBI B J0 IINIOCKOCTH .

K-4. KonTponbHas padora Ne 4 «MHOrorpaHHUKN»



Bapuanm 1

1) OcHoBaHAE MpAMOH NPH3Mb! ~ NPIMOYTONIBHEIH TPEYTONBHHK C KateTamH 6 u 8 cM. Haii-
dume wiomanb H0x0OBOH NOBEPXHOCTH NPH3MBL, €C/H e¢ HanGonbman OokoBas rpaHp —
KBaAparT.

2) Bokosoe pelpo npaswILHOH YETHPEXYTOIbHOH NHPAaMIUIbI PABHO 4 CM K o0pasyeT ¢ n1oc-
KOCTBIO OCHOBAHHA MHPaMUILL Yron 45°,
a) Haiidume BLICOTY MUPaMHUILL.
6) Haiidume nnotane 60KOBOH MOBEPXHOCTH NHPAMHIHI.

3) Pebpo npaswmHoro Tetpazgpa DABC paeHo a. ITocmpotime cedenye TeTpadapa, MpoXo-
asmee 9epe3 cepeauHy pebpa DA mapamnensHo mnockoctw DBC, u nafidume nnomans
3TOro CCYEHHA.

Bapuaum II

1) OcHOBaHHE NPAMOT MPH3MB! — MPAMOYTONLHBI TPEYTOMLHUK C rHNoTeHy30H 13 c™M H xareToM 12
oM. Haitoume mnomane GoK0BO# MOBEPXHOCTH NPH3MBL, €CJTH e¢ HAUMEHBbIIAA GokoBas rpaHe —
KB3/Ipar. '

2) BbricoTa NPaBHILHON YETEIPEXYTO/BHON MHPAMH/AB pPaBHA \G cM, a 60KkoBOC pebpo Hakno-
HEHO K IUIOCKOCTH OCHOBAHK: NOX YTiioM 60°.
a) Haiidume Goxosoe peSpo nupamuaLL.
6) Haiidume nnomwans 60KoBOH MOBEPXHOCTH NHPAMHIBS.

3) PeOpo nparuneHoro Terpadapa DABC pasHO a. ITocmpoiime cedenne TeTpasnpa, npoxoad-
uree uepes cepeaunnl pebep DA u AB napannemno pe6py BC, u naiidume mnomans 31oro
CEHEHUA.

K-5. KonTpoabhas padora Ne 5 «BekTopbl B IpoCTpaHCTBE»
BapuanT 1


https://uchitel.pro/%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F-10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F-%E2%84%96-3/
https://uchitel.pro/%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F-10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F-%E2%84%96-3/

Me 1. Bonpoc. Chopmynupyiite onpeneieuns BEeKTOpa, ero AMHHBI, KOLhHE-
HEapHOCTH ABYX HeHYJIEBEIX BEKTOPOB, paBeHCTBa BeKTopoB. IIpommmoctpu-
Py#Te HX, HCNONE3YA H300paKeHHA NapaJUienenunena.

M 2. 3adaua. Ha pucynke nsobpaxen tetpasap ABC, peGpa xoToporo paB-
Hel. Toukn M, N, P u Q — cepeaunnl cropol AB, AD, DC, BC; a) BRIHMIIHTE BCE
Napel paBHEIX BEKTOPOB, H300paXeHHEIX Ha 3TOM pHCYHke; G) onpenenyire BHA
yeThIpexyronbHuka MNPQ. p

M 3. 3adaua. [an napannenenunen MNPOM\N\PQ,. Hokaxure, 4TO
MQ+M,Q, = NP, + NP.

Bapuant 2

Ne 1. Bonpoc. Pacckaxaite 0 mpasuie
TpEyToJIbHUKA CIOXKEHHA JIByX BEKTOPOB.

IIpowumioCTpUpyHTE 3TH IIpaBiIa HA PUCYHKE.

Ne 2. 3adaua. YnpocTHTE BBIpaXKEHHE: AB+
+MN + BC+CA+ PQ+ NM.

M 3. 3adaua. [lan napannenenunes
MNPOM,N,P,Q,. Doxaxure, 4ro- PO + NP, = NQ,.

K-6. UTorosasi kouTpoJbHasi padora 3a kypc 10 kinacca



I yposens

Bapuaum I

Jan npsMoyronsHeIi TpeyroabHuk ABC ¢ runoteHy3oi AC = 13 cM u xaretoM BC =5 cm. O1-
pe3ok SA = 12 oM, - nepneHauKynap k rwiockoctd ABC.

— — —

a) Haitnure | 45 + SC + CB | ; 6) Haiigure yron mexay npsamoii SB u mnockoctsio ABC.

2. B npaBuibHON H€TRIPEXYronsHON MUPaMULe AHArOHANL OCHOBAHUA PaBHA 8\[2- CM, 2 JIBYTpaH-
HH yroJ npH ocHoBaHuH paBeH 60°. Haligure nomans nonHo#M NOBEPXHOCTH MUPAMMUADL.

3. Tloctpoiire ceuenne xyba ABCDA\B,C,Dy, npoxoasmeii uepes pepmnny D u cepeannn pebep
M| uAd 1B 1e

Bapuanm 11

1. Jdas npamoyronbHsiii TpeyronsHuk ABC ¢ runorenyson AC= 16 cM u xarerom BC= 12 cm.
Otpesok SC = 20 cm, ~ nepnesaukyasp K naockoctu ABC.
a) Hatipure | CS + CB + BA | . 6) Hafiaute yron mexay npamoit S4 u nnockoctuio ABC.

2. B npaBwibHOH YETHIPEXYTONBHON NHPaMHAE NHArOHAIbL OCHOBAHHS paBHa 4J; CM, a ABYTpaH-
HLIH yron NpH ocHOBaKKM paBer 60°. HalauTe nioians NONHOH NOBEPXHOCTH NHPAMHIH.

3

IMoctpoiite ceuenue xyba ABCDA,B,C,D,, npoxonsdiiied yepes npamyio AB u cepennny pebpa
B\C,.




