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IMosicHuTeIBLHAS 3aNIMCKA

['maBHas 3a/1a4a COBEPIICHCTBOBAHUS POCCHICKOT0 00pa30BaHHs — MOBBILICHHE €r0 JOCTYITHOCTH, Ka4eCTBa U
3¢ (GEeKTUBHOCTH. DTO MpeAIoiaraeT 3HauuTeIbHOe OOHOBIICHHE COJIepKaHue 00pa30BaHus, PUBEICHUE €T0 B
COOTBETCTBHUE C TPEOOBAHUSIMH BPEMECHH U 337a4aMu pa3BUTHs cTpaHbl. OOpa3oBaTENbHBIC YUPEHK ACHHSI
JIOJDKHBI OCYIIECTBISITh HHIUBUIYTBHBIN 1 Tu(depeHIIMPOBAaHHBIH TOAX0 K KaXIOMY YICHUKY,
CTPEMUTHCSI MAKCUMAJIBHO TTOJTHO PACKPBITh €r0 TBOPUYECKHE CIIOCOOHOCTH, 00eCIIeYBaTh BO3MOXKHON
YCIENIHOH COIMATU3aLUH.

Crartyc 10KyMeHTa
Marepuansl pabodeii IporpaMMbI COCTABICHBI B COOTBETCTBUU:

e  C aBTOpCKO# Mporpammoii k yueounky Anumosa I11.A. B coopauke «IIporpammsr
o011eoOpa3zoBaTeNbHBIX YUpexKIeHU. Anredpa 1 Hayajia Matemaruyeckoro aHanusa. 10-11 xaaccoiy.
Bypmuctposa T.A. (coct.) — M.: IIpocsemenue, 201 1r.

e C nporpammoii k yueOHHKY ATaHacsiHa JI.C. B cOopruKe «IIporpaMMel 001ieo0pazoBaTeIbHBIX
yupexaeHuil. I'eomerpus. 10-11 xnaccer». Bypmuctposa T.A. (coct.) — M.: Ilpocsemenue, 2011r.

e C YueOHBIM I1aHoM mkoibl Ha 2022-2023 y4yeOHbIii To;

Pabouas nporpamma o Maremaruke opueHTUpOBaHa Ha yuyaiuxcs 11 kiacca o0ieodpa3oBaTenbHOTO Kypca
MBOY COULI Ne 7.

MecTo npegmera

Cornacuo @enepanbHoMy 0a3ucHOMY yueOHOMY IIaHy ISl 00pa3oBaTeIbHBIX yupexaeHnit Poccuiickoi
Denepanuu Ui 0053aTEIBHOTO U3YUEHUS] MATEMAaTUKU Ha 3Talle OCHOBHOTO cpefHero oopazosanusa B 10 — 11
Kjaccax oTBoauTCSA He MeHee 280 uacoB, n3 HuX He MmeHee 140 gacos B 10 kiacce, He MmeHee 140 gacos B 11
KJacce.

BbazoBriit ypoBeHs anreOpa u Havyana aHanm3a: 4 9aca B HeJenro, Bcero 140 gacos.
T'eomeTpusi: 2 yaca B Hellento, Bcero 68 4acos.

Jlannas pabouas mporpaMmma cocTaBlieHa U3 pacueTa 6 yacoB B Henemo (34 Heleln): Ha areOpy oTBOIUTCS 4
gaca B HEIENI0, Ha TeoMeTpuro — 2 gaca. [IpermonaBanne anreOpsl 1 TEOMETPUH BEACTCS MapallIeIbHO.

OO0wmas xapakTepucTuKa yue0HOro Kypca

Martematrka urpaet BaXXHYIO pOJIb B o0IIel cucteMe oopazoBanus. Hapsny ¢ oOecrieueHreM BBICOKON
MaTeMaTHIEeCKOH MOATOTOBKH YYaITUXCs, KOTOPhIE B JaJIbHEHINIEM B CBOCH MPOGECCHOHALHON ACSITeIbHOCTH
OyZayT mOJIB30BaThCS MaTEMAaTHUKON, BaXKHEHIIEH 3aaueii 00y4eHus IBIsIeTCs] 00ecieYeHne HEKOTOPOTro
rapaHTUPOBAHHOI'O YPOBHS MATEMAaTUYECKOU IOArOTOBKH BCEX IIKOJbHUKOB HE3aBUCUMO OT CIELIMAIbHOCTH,
KOTOPYIO 1 130epyT B AanbHelmeM. [l MpoyKTHBHOH NeITeIbHOCTH B COBPEMEHHOM HH(OPMAITIOHHOM
MHpe TpeOdyeTcs JOCTaTOUHO MPOYHAast MaTeMaTH4ecKas IMoAroToBKa. MaTreMaTnka, JaBHO CTaB S3BIKOM HAYKH
1 TEXHUKH, B HACTOAIICC BPEMS BCC IINPC IMTPOHUKACT B MIOBCCAHEBHYIO )KU3Hb U 06HX021HLIﬁ SA3BIK,
BHEJIPSIETCsI B TPAAULOHHO JalieKie OT Hee 00IacTH.

IIpu m3ydyenun Kypca MaTeMaTHKH Ha 6a30BOM YPOBHE MPOJIODKAIOTCS U MTOTYYAIOT Pa3BUTHE
coJep>KaTeNbHble TUHUM: «Ancedpay, « Dynkyuu», « Ypasnenus u nepasencmear, «I eomempusny,
6600umca aunus «Hauana mamemamuueckozo ananuszan.

M3ydyeHne MaTeMaTHKH B CTapIei 1ikojie Ha 6a30BOM YpOBHE HAIIPaBIIEHO Ha JOCTH)KEHUE
crnenyromux Heeid:

e (¢opMHpoBaHHe MPeACTABJIEHUI 0 MaTeMaTHKe KaK YHHBEPCAJIBbHOM SI3bIKE HAYKH, CPEACTBE
MOJICITUPOBAHUSI SIBJICHUI U MPOIECCOB, 00 UACIX U METOJaX MaTCMATHKH;



e  Ppa3BHUTHE JOTHMYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOPaKEHUS, AT OPUTMHICCKON
KYJIBTYpbl, KpUTUYHOCTH MBILUIEHUS Ha YPOBHE, HEOOXOIUMOM il O0y4YeHHS B BBICILIEH LIKOJIE 110
COOTBETCTBYIOIICH CIICIUATBHOCTH, B OymyIeit nmpodeccHoHaIbHON NesTeTbHOCTH;

e OBJIAJlEHHE MATEeMATHYeCKHMH 3HAHUSIMA M YMEHUSIMH, HCOOXOJAUMBIMHU B TIOBCETHEBHO KH3HH,
JUISL U3YYCHUS IIKOJIbHBIX €CTECTBEHHOHAYYHBIX JHUCIMIUIMH Ha 0a30BOM YPOBHE, JIJIsl TIOJTyYEHHS
00pa3oBaHus B 00JIACTAX, HE TPEOYIOMUX YIIIyOJICHHON MaTeMaTHYeCKON TIOJTOTOBKH;

e BOCIMTAHHeE CPEJICTBAMH MAaTEMATHUKH KYJIbTYphl JMYHOCTH: OTHOIIEHUS K MaTEeMaTUKE KaK 4acTH
00IIIe9eI0BeUECKO KYIbTYPHI: 3HAKOMCTBO C HCTOPHEH Pa3BUTHS MATEMAaTHKH, SBOJIOIHEH
MaTeMaTUYEeCKUX HJIeH, TOHUMaHUs 3HAUMMOCTH MaTeMaTHKH U1 00IIeCTBEHHOIO IIporpecca.

3agaum:

e CucreMaTH3anus CBEACHUI O YHCIIaX; U3yUCHUE HOBBIX BUJIOB YHCIIOBBIX BBIPAXKCHUH U (POPMYI;
COBEPIICHCTBOBAHME IIPAKTHIECKUX HABBIKOB M BEIYUCIUTEIBHON KYIbTYpHI, pACIIHPEHUE U
COBEPIICHCTBOBAHKE aNTeOpandecKoro anmapara, chopMIPOBAHHOTO B OCHOBHOH IIKOJIE, H €T0
MpUMEHEHHE K PEIIEHUI0 MaTEMAaTHYECKIX U HEeMaTeMaTUYEeCKHX 3a/1a4;

e Pacmmupenue u cucTeMaTH3aIvs OONINX CBEICHUH 0 (QYHKINAX, TTOMOJIHEHHE KIIacca N3ydaeMbIX
(yHKIMIA, WIITIOCTPAIUS IUPOTHI MPUMEHEHUS PYHKIUH 715 ONMUCAHUS U U3YYCHHUS pealbHbBIX
3aBUCHUMOCTEH;

e Pa3BuTHe NMpeaCcTaBIE€HUM 0 BEPOSITHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTAX B OKPY’KaIOLIEM MUDE,
COBEPIICHCTBOBAHNE NHTEJUIEKTYAIbHBIX U PEYEBBIX YMEHUH IMyTeM 000TalleH!s] MaTeMaTHYECKOTO
S3BIKA, Pa3BUTHSA JIOTHYECKOTO MBILUIECHUS;

e 3HAKOMCTBO C OCHOBHBIMHU HJIESIMHU M METOJAMH MAaTEeMAaTUYECKOTO aHaJIN3a;
e YyuTh pelaTh 3a1a4i Ha [IOCTPOCHUE CEYEHUN, HAXOXKAECHUE YIiIa MEXAY NPAMON U IJIOCKOCTbIO;

e Pa3BuTh yMEHHE yyaluxcsa HaXOAUTh IO TOBEPXHOCTH MHOTOIPAaHHUKOB; 00BEMBI TeJ
BpallleH!s]; CKJIAJbIBATh BEKTOPHI B IPOCTPAHCTBE;

o  DopMupoBaTH YMEHHE BBIMOIHATH HOTIOJTHUTENBHBIE TOCTPOSHMS, CEYCHUS, BRIOUPATh METO/]
pellieHus], IPOaHAIN3UPOBaB yCIOBHE 3alauy;

o Hay‘II/ITI) BJIaICTb HOBBIMU MOHATHUAMHU, IICPECBOANUTH aHAJIMTUYCCKYIO 3aBUCUMOCTD B HATJISIAHYIO
(hopmy u 06patHoO;

Coaepixanue odpazoBanus
Junua Anzeopa
DyHKINH
Tpuronomerpuyeckue GyHKIIUH, UX CBOMCTBA U rpadHKH; MEPHOANIHOCTH, OCHOBHOW TIEPHO/I.
Hauajia MaTeMaTH4YeCKOIr0 aHAJIN3a

Ionusmue o npedene nocredosamenvrhocmu. Cywecmseosanue npeoeia MOHOMOKHOU 02PAHUYEHHO
nocnedogamenvHocmu. JIuHa OKPY>KHOCTH U IDIOIIAAb KPyTa Kak MPeaeiTbl IOCIEA0BATEIbHOCTEH.
Beckoneuno yOpIBaromias reoMeTpruecKas IPOTPECCHs U €€ CyMMa.

Ilousmue o nenpepwvignocmu QyHKyuu.

[onsTHe 0 MPOU3BOAHON HYHKIIUH, (PU3HMICCKHN 1 TEOMETPUIECKUI CMBICI IIPOU3BOTHOMN. Y paBHEHHE
KacaTelbHON K rpaduky GyHKIHH. [IpON3BOAHBIE CyMMBI, pa3HOCTH, IPOU3BEICHHUS, YacTHOTO. [Ipon3BotHbIe
OCHOBHBIX 3JIeMEeHTapHBIX (QyHKIHH. [[pruMeHenne npon3BoIHOM K HCCIEIOBAHUIO (PYHKIMN 1 IOCTPOCHHIO
rpaduKoB. [Ipou3800Hble 06pAmMHOL GYHKYUY U KOMAOZUYUU OAHHOU QYHKYUU C TUHETHOU.

Tonamue 06 onpedenennom unmezpane Kak niowaou Kpusoaunelnon mpaneyuu. llepsoodbpasnas. Gopmyia
Herorona-JleiiOuuia.

ITpumMeps! UCTIOIB30BaHUS IPOU3BOAHOM JUIsl HAX0XKIEHUS HAWITYYLIEro PEIIeHUs B IPUKIAJHbIX, B TOM YHCIIE
COLMATBHO-9KOHOMHUYECKHUX, 3a/1a4ax. HaxoxIeHne CKOpOoCTH [T IpoLiecca, 3a1aHHOTo (GOpMYIION MITH
rpagukoM. [IpuMepsl TpUMEHEHHsT HHTETrpaia B (PU3HKE U reoMeTpruu. Bropas mpou3BogHas U e¢ HU3NICCKUIA
CMBICTL.



JJ1eMeHThbI KOMGHHaTOpl/lKI/I, CTATUCTUKHU U TEOPUH BepOﬂTHOCTeﬁ

Tabmrunoe u rpaduueckoe MpencTaBIeHNe TaHHBIX. YHCIOBbIE XapaKTePUCTUKH PAIOB JaHHBIX.
[ToovepenHblid ¥ OJJHOBPEMEHHBIN BEIOOP HECKOIBKUX 3JIEMEHTOB M3 KOHEYHOTO MHOKECTBA. DOPMYITBI UnCIia
NepeCTaHOBOK, COUETaHUH, pa3MeleHuil. Pemmenne komOuHaTopHbIX 3a1a4. @opmyna OuHoma HeroToHa.
CaoticTBa OMHOMHAIBHBIX Kod(durmentos. Tpeyronsauk [lackas.

3HeMeHTapHI)Ie H CIIOJKHBIE COOBITHS. PaCCMOTpeHHe CJIy4a€B U BEPOATHOCTb CYMMbI HECOBMECTHBIX
COGBITHfl, BEPOATHOCTDH ITPOTHUBOIIOJIOKHOTO coObITHs. [IOHATHE O HE3aBHCUMOCTH COOBITHI. BepOHTHOCTL u
CTaTUCTUYCCKasd 4aCTOTa HACTYIIJICHUA coOnITHs. Pemenue IMPaKTUYICCKUX 3a1a4 C IPUMEHCHUEM
BEPOATHOCTHBIX METOJOB. Pemenne MMPaKTUYCCKUX 3aaa4 C IPUMEHCHUEM BEPOATHOCTHBIX METO/I0OB.

Junus I'eomempus

KOOpHﬂHaTbI H BEKTOPbI

Bexropsl. Moayns BekTopa. PaBeHCTBO BekTOpoB. ClloXKeHHE BEKTOPOB U YMHOKEHHE BEKTOpa Ha YHUCIIO.
Konnuneapnsie BekTopsl. Pa3noxxeHnue BekTopa 1o JByM HEKOJUIMHEAPHBIM BekTopaM. KoMiuianapHabie
BEKTOpbI. PaznoxeHue no TpeM HEKOMIUIAHAPHBIM BEKTOPaM.

JexapToBbI KOOPAWHATHI B MPOCTpaHCTBE. DOpPMyIIa pacCTOSHUS MEXKIY ABYMS TOUKaMH. Y paBHEHHE cephl U
wiockoctu. Koopaunarel Bekropa. CBsA3b MEXIy KOOpAMHATAMH BEKTOPOB M KOOPAMHATAMH TOYEK.
IIpocreitmue 3anauu B koopauHaTax. CkansipHoe npou3BeaeHue BeKTopoB. KojuinHeapHble BEKTOPHL.
Paznoxxenue BekTopa 1o AByM HEKOJUIMHEapHBIM BekTopaM. KoMiutanapHbie BeKTOpbl. PaznoxeHne BekTopa
10 TPEM HEKOMILJIAaHAPHBIM BEKTOPaM.

TeJia 1 NOBEPXHOCTH BpalllcHUs

Iunuaap 1 koHyc. Y cedeHHBIH Konyc. OCHOBaHHUE, BEICOTA, OOKOBAs MOBEPXHOCTh, 00pa3yroLias, pa3BeprKa.
OceBble ceueHUs U CeUeHNUs, napauienbHble ocHoBanuio. lllap u cdepa, ux ceuenus. KacarensHas miockocTs
K cdepe. Cepa, BucaHHasi B MHOTOTPaHHHUK, cepa, OIHCaHHasi OKOJIO MHOTOTpaHHHKA.

O0beMbl TeJT U TJIOIATU UX TOBEPXHOCTEIH

ITonsitue 06 oobeMe Tena. OTHoIIeHHE 00bEMOB MOAOOHBIX Tesl. DopMmysibl 00beMa Kyba, mapaienenune/a,
npU3MBI, IHHApa. DopMyIisl 00beMa MUpaMUIbl 1 KoHyca. DOpMYITbI IUIOMIAAN TIOBEPXHOCTEH IIMIMHIPA 1
koHyca. @opmyra obbema mapa 1 mioanu cepsl.

JIBu:xeHUs1

IenTpanbHas, oceBas 1 3epkajibHas cuMMeTpusl. [lapasenbHblii nepeHoc.

OTJIHYNTEIbHBIE 0COOCHHOCTH Padoveid MPorpaMMabl 110 CPABHEHHUIO C IPHUMEPHOIi

VYueOHslit kype «MaTtemaTnkay NpeacTaBieH IByMs y9eOHBIMH ITpeaAMeTaMu: «Aredpa 1 Havaa aHaIU3ay v
«["eometpusi». [Ipu 3TOM HpeanonaracTcs NOCTPOeHUE Kypea B (popMe MOCIeJ0BATEIEHOCTH TEMATHIECKHUX
0JIOKOB C YepeOBaHIEM MaTepHala Mo anredpe ¥ TeOMETPHUH.

Pazien KonnqefTBO 4aCOB B

paboueii nporpamme
1 [ToBTOpenue Kypca matemaruku 10 kinacca 4
2 [IpousBoaHas U €€ TeOMETPUIESCKUI CMBICI 18
3 [Ipumenenne MpoOU3BOAHON K MCCIEIOBAHHIO (DYHKITHIHA 22
4 BexTopsl 8
5 MeTo1 KOOpJMHAT B TIPOCTPAHCTBE 15
6 WuTerpan 20




7 unuuap, KOHYyC U 1Iap 16
8 Komb6uHaTopuka 17
9 ONEeMEHTHI TEOPUU BEPOATHOCTEH U CTaTHCTHKA 10
10 OO6beMbI Ten 20
11 HroroBoe moBTopeHme Kypca MaTeMaTHKH 54

Uroro 204

TemaTHyecKoe NJIAHMPOBaHHUE YYeGHOT0 MaTepualia

Junus Anzebpa

1. IToBTOpEeHue Kypca ajaredpbl U HAYAJ MaTeMaTH4Yeckoro anaau3sa 10 kiaacca

2. [Ipoussoonas u ee ceomempuueckuii cmoica OnpeneneHue npousBoanoil. [IpousBonnas
crenienHou ¢pynkuuu. [Ipasuna nuddepennupoBanus. [Ipon3BogHBIE HEKOTOPHIX
3JIeMeHTapHbIX QyHKIMHA. I'eoMeTpruyecKuii CMBICI TPOU3BOIHOM.

OcHOBHasI 1IeJIb — BBECTH HOHSATHE MPOM3BOIHOMN; HAYYUTh HAXOUTh IPOU3BOJHBIC C TOMOIIBIO
g hepeHIMpOBaHYS, HAYYUTh HaXOIUTh YpaBHEHHE KacaTeIbHOU K TpapuKy (yHKIHH

3. [IpumMeHeHne MPON3BOIHOI K MCCJIeTIOBAHMIO (pyHKIMIT

Bospacranue u yobiBaHue QyHKIMU. DKCTpeMyMBl (yHKIMH. Hanbosbinee 1 HaMMeHbIIee 3HAUYCHIE
¢ynkiun. I[IponsBoaHast BTOPOro Mopsiaka, BEITYKIOCTh U TOUKH neperuda. Iloctpoenne rpadukos GyHKIHI.

OcHoBHasl 11€7b — TOKa3aTh BO3MOKHOCTH ITPOU3BOIHOM B HCCIIEI0BAaHUU CBOMCTB (DYHKIUH U

MOCTPOCHUHU UX TPA(PUKOB .
4. Unrerpan

ITepBoobpa3nas. [IpaBuna HaxoxneHus mepBoodpasHbix. [nonaas kpuBoMHEHOH Tpanenuu. MHTerpan u
€ro BeIYHCIICHHE. Bhraucienue miomiaaeii puryp ¢ moMoInso HHTerpaioB. [IpuMeHeHrne IpOU3BOTHON U
WHTerpana Juist peieHus GU3nYecKux 3ajad.

OcHOBHas eI — 03HAKOMHTH C TTOHSATHEM HHTETpaia M HHTETPUPOBAHUEM KaK Omepanueii, 00paTHO
UG hepeHITUPOBAHMIO.

5. KomOunaTtopuka

ITpaBwmito npousBeneHwus. [lepectanoBku. Pazmenienus 6e3 noBropenuii. Codyeranus 6e3 MOBTOPSHHUA U OUHOM
Herorona.

OcHOBHas IIeTh — Pa3BUTh KOMOMHATOPHOE MBIIUICHHUE YIAIIUXCS; 03HAKOMHUTH C TEOPHEH COSTUHEHUH (Kak
CaMOCTOSITEIBHBIM Pa3IeiioM MaTeMaTHKK U B AaJbHEHIIIEM — C armapaToM PEHICHUS BEPOSTHOCTHBIX 3a71a4);
obocHOBaTh hopMyry OmHOMa HproTOHA.

6. Jy1eMeHTBI TEOPHHU BePOSITHOCTEH
BepositHOCTE coOBITHS. ClTO’KeHNE BEpOATHOCTENH. BeposaTHOCTh Mpon3BeieHNsT HE3aBHCHMBIX COOBITHIA.

OcHoBHas 11eTb — ¢(HOPMHUPOBATH MOHATHE BEPOSATHOCTH CIYyIaifHOTO HE3aBUCHMOTO COOBITHS; HAYUHTh
pemraTh 3a/1a4M Ha MPUMEHEHNE TEOPEMBI O BEPOSITHOCTH CYMMBI JIBYX HECOBMECTHBIX COOBITHH M Ha
HAaXO0K/I€HUE BEPOSITHOCTH MPOU3BECHUS IBYX HE3aBUCUMBIX COOBITHI.

7. UtoroBoe noBropenue. Pemenne 3anau




Junus I eomempus

1. BekTOpbl B IPOCTPaHCTBE.

[TonsTre BexTopa B mpocTpaHcTBe. CII0KEHNE W BEIYUTAHHE BEKTOPOB. Y MHOXXECHHE BEKTOPa Ha YHCIIO.
KomrmnanapHbie BEKTOPHI.

OcHOBHas LIeJIb — 3aKPENUTh U3BECTHBIE YUALUMCS U3 Kypca IUIAaHUMETPUH CBEICHHS O BEKTOPAX U
JeNCTBUSAX HaJ HUMHU, BBECTH IOHATUE KOMIUIAHAPHBIX BEKTOPOB B IIPOCTPAHCTBE U PACCMOTPETH BOIPOC O
Pa3I0KEeHUH JIFOOOro BEKTOpa 10 TPeM TaHHBIM HEKOMIUIaHAPHBIM BEKTOPaM.

1. Meroa KoopaMHAT B NpOCTpaHCTBe. [{BUKeHUS

KoopanHate! Touky 1 KoopauHaTh BekTopa. CKaJIspHOE POU3BEIEHIE BEKTOPOB. YpagHeHue niocKocmu.
Jewxenus. [Ipeobpazosatiue nooodus.

OcHoBHas 0eiab — C(l)OpMPIpOBaTL YMEHHUE YyHaAIIUXCs MPUMEHATH BEKTOPHO — KOOpI[PIHaTHBIﬁ MCTOJ K
PpCUICHUIO 3a/1a4 Ha BBIYUCIICHUE YTJIOB MEXKAY NPSAMBIMHA U INIOCKOCTAMHA U paCCTOSIHI/Iﬁ MCXAY ABYMsL
TOYKaMH, OT TOYKH 10 IINTOCKOCTH.

1. HMuwauHap, KOHYC, WIAP.

ITonstue mumuuapa. [Lnomans noBepxHoctu nuiauHapa. [lonstue konyca. I1nomane MoBEpXHOCTH KOHYCA.
VYceuennslii konyc. Cdepa u map. YpaBHeHue cepsl. BzanMmHoe pacrosioxkeHue cepbl U MIOCKOCTH.
KacarenbHas miockocts Kk cdepe. [Tnomans chepsi.

OcHOBHas IeTb — JATh YYAIIUMCS CHCTEMAaTUIEeCKUE CBEICHHSI 00 OCHOBHBIX TeJax M IOBEPXHOCTIX
BpallleHHs1 — LUITHHApPE, KOHyce, cdepe, 1mape.

1. O6neMsbI TEI .

O6BeM mpAMOoyTOoIpHOTO NMapauienenunena. O0beMbl IpsSMOi PU3MBI U IIMHAPA. OOBEMbI HAKIIOHHON
MPU3MBI, THpaMHIBI 1 KoHyca. O0beM mapa u riomans cdepbl. OObeMbI IapOBOTO CETMEHTA, IIAPOBOTO
CJI0A ¥ IIApPOBOT'0 CEKTOpA.

OcHOBHas IeTTh — BBECTH MOHATHE 00bEMa TeJla U BRIBECTH (POPMYJIBI TS BEIYUCICHISI 00HEMOB OCHOBHBIX
MHOTOIPaHHUKOB U KPYTJIBIX T€Jl, U3YYEHHBIX B Kypce CTEpEOMETPUU.

1. Hrorosoe moBTopeHue. Pemenne 3aaayv .

Junusa I'eomempus

B cootBercTBUH ¢ YUeOHBIM TTaHOM IIKOJIBI HA 2017— 2018 rr., 1aHHas pabodas mporpamMMa paccyuTaHa Ha
68 yacoB (34 yueOHbIC Heenn). B aBTopckoii mporpaMme, Ha OCHOBE KOTOPOH cOCTaBJieHa paboyast
Iporpamma, Ha usydeHue Kypca I'eometpuu otBonutcs 68 yacos. B pesynbprare Ha ITorosoe noBropenue
Kypca reoMeTpur oTBeJoch 12 gacoB. Takoe pacrpeneneHne TeM y4eOHOro Kypca Hanbosiee IprHeMiIeMo JIs
U3y4YEHUsL.

Tema KoanvecTBo 4yacoB B KoanvecTBo
padoueii nporpamMmme KOHTPOJIHLHBIX
pador
BexTopsl B mpocTpaHcTBE 8 1
Metoa KoOpIMHAT B IPOCTPAHCTBE 15 1
unusap, KoHYyC, Map 17 1
O06beMsl Ten 20 1




HTOroBo€e OBTOPEHUE. 8 1

Hmozo

68 5

KomnuuectBo KOHTPOJIbHBIX pa60T - 5, 13 KOTOPbIX 4 TeMaTH4YeCKuX M 1 uTOroBas.

TpeGoBaHus K YPOBHIO NOAr0TOBKH y4yammuxcs 11 knacca.

B pe3yibTare H3y4CeHUusi MATEMATHKHU B 11 knacce YUYCHHK T0KECH

3HaTL/MOHUMATE:

3Ha4YEHUE MAaTEMATUYECKOW HAYKH JUIS PEIEeHNs 3a1a4, BOSHUKAIOIINX B TEOPHH U IIPAKTUKE; IIHUPOTY
U OTPaHUYEHHOCTb NIPUMEHEHUSI MATEMATUUECKIX METOJIOB K aHAJIN3y U UCCIIEAOBAHUIO IIPOLECCOB U
SIBJICHUH B IPUpPOJIE U OOILECTBE;

3HAYCHUE MIPAKTUKHU U BOIPOCOB, BOSHUKAIOIINX B CAMOM MaTeMaTuke, 11l JOPMUPOBAHUS U
pa3BUTHUS MaTeMaTHUYECKOU HAyKH;

HUICHU paCHIMPEHUA YMCIIOBBIX MHOKCECTB KaK criocoba IIOCTPOCHHUA HOBOI'0O MATEMATHICCKOT'O
armapara JJisd pelICHUA MPaKTUICCKUX 3aJa4 U BHYTPCHHHUX 3aJa4 MaTCMAaTUKU,

3HAYCHUE UACH, METOIOB U PE3yIHTATOB ATeOPHl 1 MAaTEMATUIECKOTO aHAJIHM3a JJIsl TOCTPOCHUS
MOJIeNIel peabHBIX MPOIECCOB M CUTYAIHIA;

YHUBEPCAJIbHBIM XapaKTep 3aKOHOB JJOI'MKH MaTEMAaTUYECKUX PacCyKIECHUH, UX PUMEHUMOCTh B
pa3IMYHBIX 00JACTAX YEIOBEUYECKOH NesTeNbHOCTH;

pas3inine Tpe6OBaHHﬁ, IIPEABABIACMBIX K TOKA3aTCIIbCTBAM B MATCMATHKE, CCTCCTBCHHBIX,
COIMUAIIBHO-O9KOHOMHUYCCKHUX U TYMAaHUTAPHBIX HaYKaX, Ha IIPAKTHUKE,

POJIb AaAKCMOMATHKH B MATEMATHUKE,; BOSMOXXHOCTD ITOCTPOCHUA MATEMATHICCKUX TGOpPII’I Ha
aKCMOMAaTHYECKOM OCHOBC; 3HAUYCHHUC aKCUOMATHUKH! IJISA TPYTHUX o0Jracrei 3HaHus U JUIA TIPDaAKTUKH

BEPOATHOCTHBIX XapaKTep Pa3IMYHBIX MPOIIECCOB M 3aKOHOMEPHOCTEH OKPYKaIOIIEro MUupa.
3HAYCHUE MAaTEMATHIECKOW HAYKH JUIS PEIICHHS 3a/1a4, BOSHUKAIOMINX B TEOPHH U IIPAKTUKE; ITHPOTY
1 B TO K€ BpEMs OI'PaHUYCHHOCTb NIPUMEHCHNA MATCMATHICCKUX METOAOB K aHAJIU3Y U
WCCIICJIOBAHUIO TIPOIIECCOB U SIBJICHUI B IPUPOJIE U OOIIECTBE;

Hunus Anzebpa
Anreopa

yMeTh

BBIIIOJIHATH apI/I(I)MeTI/I‘IeCKI/Ie HeﬁCTBHﬂ, CoYCTas YCTHBIC U TIMCbMCHHBIC ITPUEMBI, IPUMCHCHHNE
BBIYMCIIMTCIBHBIX YCTPOﬁCTB; HaXOJWUTh 3HAYCHUA KOPHA HaTypaJ'[LHOfI CTCIICHU, CTCIICHU C
paliOHaJIbHBIM ITOKA3aTCJIEM, norapyl(bMa, HCIIOJIb3YA MPU HGO6XOJII/IMOCTI/I BBIYUCIIMTCIIBHBIC
YCTpOﬁCTBa; MOJI30BaThCSI OLICHKOMN U HpHKH,E[KOfI IpHU MPAKTUICCKUX pACUCTaAX;

MPOBOAMTE IO U3BECTHBIM (hOpPMyJIaM U MpaBHiIaM Ipeodpa3oBaHusI OYKBEHHBIX BBIPAKCHHUMH,
BKJTFOYAIOIINX CTETICHH, PaJUKaIbl, IOTapu(Mbl U TPUTOHOMETPHYECKHE (PYHKIINH;

BBIYHCIISITH 3HAUCHHUS YNCIIOBBIX M OYKBEHHBIX BBIPAKECHHM, OCYIIECTBIISS HEOOXOUMEbIC
MOJICTAHOBKHU M IIPE0Opa30BaHUS;

Hcnonp3oBaTh NpuodpeTeHHbIE 3HAHUSA U YMEHHUS B MPAKTHYECKOil 1eSITeJIbHOCTH M NIOBCeIHEBHOM
SKU3HM J1JIs0

- IPaKTUYECKHUX PacueToB Mo (GopmyiaM, BKITFoUast (POPMYIIBL, COlepKaIlie TPUTOHOMETPHUYECKHe PYHKIIUH,
IpY HEOOXOIMMOCTH UCTIONB3Ys CIIPABOYHBIC MaTEpHAIIBI M IPOCTEHIIIE BEIYUCIUTENBHBIC YCTPOUCTRA.

@®OyHknuu U rpaguku

yMeTh




OTIPEIeIIATh 3HAUCHHE QYHKIIUH 110 3HAUCHHUIO apI'yMEHTA IPH Pa3InIHBIX CIIOCO0ax 3aIaHus
GbyHKIUY;

CTPOUTH IpadKN U3yYCHHBIX (DYHKIIHIA;

OTIMCHIBATh 1O TPAUKY © 68 npocmeluux cry4asx no ¢opmye TIOBEICHAE U CBOUCTBA (DYHKIIHIA;

Hcnoab30oBaTh NpHOOpeTeHHbIE 3HAHUS M YMEHHUSI B IPAKTHYECKOI 1esiTeJIbHOCTH M NOBCEIHEeBHOI
JKU3HH 1J1

OTIMCAHUS ¥ UCCIICIOBAHUS C MTOMOIIBIO (DYHKITHH peabHBIX 3aBUCUMOCTEH, MPEICTABICHUS X
rpadUUecKy; HHTEPIPETAINU rpa)uKoB PEATbHBIX MPOIIECCOB.

Hayaja MaTeMaTH4eCKOro aHAJIU3a

yMeTh

BBIYUCIATH TPOU3BOAHBIC 2JICMCHTAPHbBIX (1)yHKHPII71, IMPpUMCHSIA IIpaBUjia BBIYUCICHUA IPOU3BOAHBIX,
HCIIOJIb3YA CIIPABOYHBIC MAaTCPUAJIbI;

HCCIIEOBATh B MPOCTEHINX CITydasx (pyHKIUH Ha MOHOTOHHOCTb, HAXOJUTh HAHOOIBIIIHE 1
HaVMeEHbIINE 3HaueHUs (DYHKIUM, CTPOUTD I'padKu MHOTOWICHOB U HPOCEUUX PAYUOHATLHBIX
@yHKyuii c UCTIOIH30BAHMEM alllapaTa MaTEMaTHUECKOTO aHAIN3a

pelIaTs 3a1a4y ¢ IPUMEHEHHEM YpaBHEHUS KacaTeIbHOM K rpaduky QyHKIuY;

peumaTs 3aja4i Ha HAXOXKIACHUC HanOOMBIIETO W HANMEHBIIETO 3HAYEHMS (I)YHKLII/II/I Ha OTPE3KE;

Hcnonb3oBaTh NPpUOOpETEHHbIE 3HAHUS U YMEHUS B MPAKTUYECKOii 1eSITeJIbHOCTH U MOBCETHEBHOM
SKH3HH JJIs1

pellieHus MPUKIATHBIX 3a/1a4, Ha HauOOoJbIINe U HAaMEHBIIINE 3HAYeHHUs1, Ha HAXOXKICHUE CKOPOCTH U
YCKOpEHMUSL.

Junusa I'eomempus

yMeThb

COOTHOCHUTb IUIOCKHE TeOMETPHUECKHE (DUTYPHI U TPEXMEPHBIE O0BEKTHI C UX OIMCAHUIMH,
gepTexaMu, H300pKCHUSIMH, Pa3INIaTh U aHATH3UPOBATh B3aUMHOE PACHIONIOKEHHE QPUTYD;

n300pakaTh reoMeTpuueckie (GUTyphl U TeNa, BBITOIHATh YEPTEX MO YCIOBHIO 3a/1a4H;

pelaTh FeOMETPUYCCKHUE 334U, ONIUPAsACh HA HAyYHBIE CBOMCTBA IIJIAHUMETPUYECKHUX U
CTEPEOMETPUIECKUX (PUTYP U OTHOIICHUH MEXAY HUMHM, IPUMEHSIS anreOpandecKuil u
TPUTOHOMETPUUECKUH aNIapar;

IIPOBOAUTHE JOKA3aTCIIbHBIC PACCYXXJICHUA IIPU PEHICHUHN 3a/1a4, JOKa3bIBATb OCHOBHBIC TCOPEMBI
Kypca;

BBIYHUCIIIT JINHEHHBIE 3JIEMEHTHI U YIIIBI B IPOCTPAHCTBEHHBIX KOH(DUTYpAIHIX, 00bEMBI U IUTOMIAIN
MOBEPXHOCTEW MPOCTPAHCTBEHHBIX TEJ U MX MPOCTEHIIINX KOMOMHAIINH;

MMPUMCHATH KOOPAWHATHO — BCKTOpHLII\/'I METO AJ1d BBIYUCIICHUA OTHOH.IGHI/II\/'I, paCCTOfIHI/Iﬁ " YTJIOB;

CTPOUTH CCUCHH MHOTOI'PDaHHHUKOB U I/I306pa)l(aTL CCUYCHUs TCJT BpallICHUA,

HCHOJIb30BATh l'[p“OﬁpeTeHHLIe 3HAHUA U YMCHUHA B l'lpaKTH‘leCKOﬁ ACATECJIBbHOCTH H HOBCC}IHeBHOﬁ
JKU3HU I

UcCIenoBaHus (MOJETMPOBAHNS) HECIIOKHBIX IIPAKTHUECKUX CUTYallli Ha OCHOBE U3YUEHHBIX
(hopMyn U CBOMCTB QUTyYD;

BBIUMCIICHUS IJIMH, TUIOIAZeH U 00bEMOB peallbHBIX OOBEKTOB P PEIICHUH NMPAKTUUECKUX 3a]ad,
UCTIONIB3YS IPY HEOOXOAUMOCTH CIIPABOYHUKH U BEIYHCIUTEIIBHEBIC YCTPOUCTBA

11 kaace



Ne Tema ypoxa K-Bo
4acoB
YPOKOB
IHoBTOpEHHE 4
1 HeiictBurtenphble yncia. CrenenHas QyHKINA. 1
2 [TokazarenpHas Gynknus. Jlorapudpmuueckas QyHKITHSL. 1
3 Tpuronomerpuuaeckue Gop Mynbl. TpuroHoMeTpHYECKHE YpaBHEHHUS. 1
4 BxopaHast kOHTposbHas paboTta 1
IIpousBoaHas u eé reoMeTpUUYECKUA CMbBIC 18
5,6 [pousBoanas 2
7,8 IIpousBoaHas cTeneHHON QYHKIMH 2
9-11 [IpaBuna nuddhepeHupoBaHus 3
12-14 [Ipon3BoaHBIE HEKOTOPHIX AIIEMEHTAPHBIX (DYHKITHIA 3
15,16 IIpou3BOAHBIE CIIOKHBIX (QYHKIMH 2
17-19 ['eoMeTpuvecKkuid CMBICI IPOU3BOTHON 3
20 [ToaroroBka K KOHTPOJIbHOH padoTe «[Ipon3BoHAS U €€ TEOMETPUICSCKHIA CMBICIDY 1
21 KonTposbpHas padora «[IponsBonHas 1 ee TeOMETPUIECKHIA CMBICIT. 1
22 AHaIH3 KOHTPOJIHHOMW PabOTHI 1
IpuMeHeHre MPOM3BOIHON K UCCIET0OBAHNIO (PYHKIUIH 22
23-25 Bospactanue u yosiBaHue GpyHkuuu 3
26-29 DKCTpeMyMbI () yHKIHH 4
30-35 [IprMeHeHne MPOU3BOIHOM K MTOCTPOCHHUIO TPAaPUKOB (HYHKITHIHA 6
36-41 HaunOonbiiee 1 HauMeHbIee 3HaYCHUE (DYHKIIUH 6
42 IToaroroBka k KOHTpONBHOH padoTte «lIpuMeHeHre TPON3BOIHON K HCCIICIOBAHUIO 1
byHKIMi»

43 KonTponbsHas pabota «[IpumeHeHne TPOU3BOTHON K UCCIIEAOBAHUIO PYHKITUII. 1
44 AHaN3 KOHTPOJIBHOU PabOTHI 1
BekTopbl B npocTpaHcTBe 8
45 ITonstue BexTOpa. PaBeHCTBO BEKTOPOB 1
46 CrnoxeHue U BeIYUTaHUE BEKTOPOB. CyMMa HECKOJIBKUX BEKTOPOB 1
47 YMHOXEHHE BEKTOpa Ha YHCIIO. 1
48,49 KommutanapHble BEKTOPBI 2
50 [NpaBuio napamrenenunena. 1
51,52 Paznoxxenne BeKTOpa 1o 3-M HEKOMIUIAHAPHBIM BEKTOPaM 2
MeTox KOOpPAMHAT B IPOCTPAHCTBE 15
53 [IpsiMoyronbHAs cucTeMa KOOPIMHAT B TPOCTPAHCTBE. 1
54 Koopaunatel BekTopa 1




55 CBs13b MEXKY KOOPAUHATAMH BEKTOPOB U KOOPJIUHAT TOYEK 1
56,57 [Ipocreiimue 3anaun B KOOpAUHATAX 2
58 [MoaroroBka k KOHTpOJIEHOU padoTe «KOoOpIHHATE BEKTOpA U TOUKM) 1
59 Konrponbsnas pabora mo teme «KoopIHHATE BEKTOpa U TOUKI 1
60 Yron Mexny Bekropamu. CKaIspHOE TIPOU3BEICHNE BEKTOPOB 1
61,62 Brrurcnenne yriioB MeKay MPSMBIMU U TTIOCKOCTSIMH 2
63 INoaroroBka k KOHTpONIBHOU padoTe «CKanspHOE IPOU3BEICHUE BEKTOPOB)» 1
64 KonTponbsHas pabota o teme «CKansipHOE MPOU3BEICHHE BEKTOPOB» 1
65 JBwxkenue. LlenTpanbHas cuMMeTpus. 3epKaibHas cumMeTpus. OceBasi CHMMETPHSL. 1
[TapannensHBINA IEPEHOC.
66 [IpakTryeckas paboTa 1Mo TeMe «JIBrKeHue 1
67 Konrtponbshas pabora mo Teme «MeTo] KOOPAUHAT B IIPOCTPAHCTBE
Huaunap, KoHyc, map 17
68 [TonsTre umUHIpa 1
69,70 Hunmuunp. Pemenue 3anau. 2
71,72 Konyc 2
73 YcedeHHBIH KOHYC 1
74,75 Cdepa. YpaBuenue chepsl 2
76 B3anmuoe pacnionoxeHnue cepsl U MI0CKOCTH 1
77 KacarenbHas mmockocTs K chepe 1
78,79 [Tnomans cheps 2
80,81 Pemenue 3a7a4 no Teme «Tena BpameHus» 2
82 [ToxroroBka K KOHTPOJIBHOM padoTe «Tena BpammeHus» 1
83 KonTponbsHas pabota mo teme «Temna BpamieHus» 1
84 AHanmn3 KOHTPOJIBHOM paboOTHI 1
HnTerpan 20
85 [TepBooOpa3zHas 1
86-88 [IpaBumna HaxXOXKIeHNS IepBOOOpa3HON PyHKIM 3
89,90 KpuBonuneitnas tpanenus 2
91,92 [Tnomanas KpUBOJIMHEHHOM TpaneIuy U UHTETPa 2
93 [MpakTrueckas padota «Ilmomaas KpUBOIUHEHHOMN Tpamenum 1
94-96 Brruncnenue uHTErpanon 3
97-99 Brruucnenue miomnaiei ¢ moMoIbI0 HHTETPAIOB 3
100 Huddepennmansapie ypaBHEHHS 1
101 Cemunap «[IpuMeHeHne UHTErpaia 1
102 [MonroroBka Kk KOHTPOJIBbHOH padoTe Ne 3 «HTerpan» 1




103 KonTponbshas pabota Ne3 «MuTEerpam. 1
104 AHaM3 KOHTPOJIBHOU PaOOTHI 1
DJiIeMeHTbl KOMOMHATOPUKH, CTATUCTUKHU U TEOPUHU BEPOATHOCTH 27
105-114 | KomOunaropuka 10
115-124 | DrneMeHTHI TEOPUU BEPOSTHOCTH 10
125-130 | Cratuctuka 6
131 KontponbsHas pabora 1o Teme «1eMEHTbl KOMOMHATOPUKU, CTATUCTUKU U TEOPUU 1
BEPOSITHOCTID

O0bembI T 20
132 [Tonstue oobema. OObEM MPSIMOYTOIBHOTO NApaIIICIICITUIIC IA. 1
133 O0BeM IPSAMOYTOJIEHOM MTPU3MBI 1
134,135 | OGBem mpsMOil MPU3MBI 2
136,137 | O0bem numuHIpa 2
138,139 | BeruuciieHrue 00bEMOB TEJ € TIOMOIIBI0 HHTErpaia 2
140,141 | OGbeM HaKJIOHHOM NPU3MBI 2
142,143 | OObeM nupamMuIbl 2
144,145 | O6bem KoHYca 2
146,147 | OGbem mapa 2
148 OO0beM mapoBOro CerMeHTa, IapoBOro CIIOs, CEKTOpa 1
149 [ToaroroBka K KOHTPOJIBHOM padoTe «OOBEMBI TEI» 1
150 KonTponbsHas pabota mo teme «OObeMBbI TEN» 1
151 AHanmn3 KOHTPOJIBHOM paboTHI 1
IloBTOpEHUE 54
152 AKCHOMBI CTEPEOMETPUU. 1
153,154 | INapannenbHOCTh B TPOCTPAHCTBE 2
155,156 | INeprneHAMKYISIPHOCTD B IPOCTPAHCTBE 2
157,158 | JIByrpaHHBIi yrox 2
159-161 | MuororpanHuky. [1nomans nX HOBEPXHOCTH 3
162,163 | BekTophl B MPOCTPAHCTBE 2
164-166 | Tena Bparmenus. ITnommaas UX MOBEPXHOCTH 3
167,168 | O6beMsl Ten 2
169,170 | Llap. Cepa 2
171-173 | Crenenb 3
174-176 | Jlorapudmsr 3
177,178 | TpUroOHOMETPUIECKUE BHIPAKCHHUS 2
179 [Iporpeccus 1




180,181 | Iloka3arenbHbIE ypaBHEHHS 1 HEPABEHCTBA 2
182,183 | Jlorapudmuueckue ypaBHEHUS H HEPABEHCTBA 2
184-185 | TpuroHomeTpH4ecKHe ypaBHEHHs 1 HEPaBEHCTBA 3
186-188 | HppanmoHanbHbIe ypaBHEHHS 3
189,190 | 3amanus ¢ mapameTpamu 2
191,192 | 3amaum Ha MPOIIEHTHI 2
193,194 | 3amauu Ha OBWKCHUS 2
195,196 | Oynkuus 2
197,198 | I[IpowsBomHas GyHKIUN 2
199,200 | IlepBooOpa3Has GyHKIUH 2
201,202 | UroroBast KOHTpOJLHAS paboTa 2
203,204 | Penerunmonnas pabora mo EI'D 2
KanennapHo - remaTnueckoe mianuposanue 11 kiace
Ne ypoka | Tema ypoka K-Bo | HPJO | KoppekTupoBka Hara
4acoB
IIaH | GaKr
IloBTOpEHUE 4
1 JetictBuTenbHble uncia. CTeneHHas 1
(GyHKIHS.
2 ITokazarensHast QyHKIUS. 1
Jlorapumudeckas QyHKIHSL.
3 Tpuronomerpuueckue Gpop MyJIbl 1
TpuroHomerpuiyecknue ypaBHEHUS.
4 Bxomanas koHTposbHAs paboTta 1
IIpousBoanas u €€ reoMeTpUYECKHIl CMBICJI 18
5,6 [IpownsBoaHas 2
7,8 [IpousBoaHas creneHHON QYHKIMN 2
9-11 [IpaBuna nugpeperunpoBanus 3
12-14 [Ipon3BoaHBIE HEKOTOPBIX IIEMEHTAPHBIX 3
byHKIMIA
15,16 [Ipou3BOIHEIE CIIOKHBIX (PYHKITHIA 2
17-19 I'eomeTpuueckuii cMbICH MPOU3BOAHON 3
20 [ToaroroBka K KOHTPOJIBHOH paboTe 1
«[Ipon3BoaHas U ee TeOMETPUUECKUI
CMBICID»
21 KonTponbsHas pabota «[Ipon3BogHas u ee 1
TeOMETPHUYECKUH CMBICID).
22 AHaM3 KOHTPOJILHOU PaOOTHI 1




IIpumeHeHne MPOM3BOIHOI K HCCJIEI0BAHNIO

22

byHxnumi
23-25 | Bospacranue u yObIBaHHE (QYHKIUH 3
26-29 DKCTpeMyMbl (YHKIHH 4
30-35 [IpumeHeHne MPOU3BOTHON K 6
MTOCTPOCHUIO TPaPUKOB (HYHKITHIA
36-41 Haubonbiee u HaMeHblIee 3HAUCHUE 6
GbyHKIIH
42 [ToaroroBka K KOHTPOJIBbHOH paboTe 1
«IIpuMeHeHre POU3BOTHOM K
HCCIICTIOBAHUIO (DYHKIIAI»
43 KonTponbsHas padota «[IpumeHeHne 1
MIPOU3BOTHOM K MCCIIEJOBaHHUIO
(bYHKIHI.
44 AHanmn3 KOHTPOJIBHOM paboThI 1
BexTopsl B npocTpaHcTBe 8
45 ITonstue BexTOpa. PaBEeHCTBO BEKTOPOB 1
46 Cr0’keHUE U BEIYUTAHUE BEKTOPOB. 1
CyMMa HeCKOJIBKUX BEKTOPOB
47 YMHOXEHHE BEKTOpa Ha YUCIIO. 1
48,49 KomruranapHbIe BEKTOPBI 2
50 [TpaBuino napasienenumnena. 1
51,52 Paznosxenue Bektopa o 3-m 2
HEKOMIUTaHAPHBIM BEKTOPAM
MeTox KOOPAMHAT B IPOCTPAHCTBE 15
53 [IpsiMoyronpHas cucTeMa KOOPAWHAT B 1
MPOCTPaHCTBE.
54 KoopauHate BekTopa 1
55 CBsI3b MEXIYy KOOPJIMHATAMH BEKTOPOB U 1
KOOPIUHAT TOUEK
56,57 [Ipocreiimue 3a1aun B KOOpAUHATAX 2
58 [ToaroroBka K KOHTPOJIBHOH paboTe 1
«KoopanHaTtel BEKTOpa U TOUKK»
59 KonTtpoabHnast padoTa no reme 1
«KoopanHaTbl BeKTOpPa U TOYKH
60 Yron Mexy Bekropamu. CKansipHOe 1
MPOU3BE/ICHNE BEKTOPOB
61,62 Brruucnenre yrioB MexIy IpsSMBIMH U 2
TUIOCKOCTSIMU
63 [ToaroroBka K KOHTPOJIBHOH paboTe 1
«CKaJsipHOE IPON3BEACHUE BEKTOPOBY
64 KonTtpoabHasi padoTa 1o TemMe 1




«CkansipHoe npou3BeeHUe BEKTOPOB»

65 JBwxkenue. llenTpanbHas CUMMETpPHS. 1
3epkanbHast cummetpusi. OceBast
cummerpus. ITapannensHblii nepeHoc.
66 [IpakTudeckas pabora mo Teme 1
«JIBmKeHuE»
67 KonTposbHas padora no Teme «MeTton 1
KOOPIHHAT B MPOCTPAHCTBE)
Huaunap, KoHyc, map 16
68 [MonsTre umuHIpa 1
69,70 Hummanp. Pemenue 3anay. 2
71,72 Konyc 2
73 YcedeHHBIN KOHYC 1
74,75 Cdepa. YpaBHenue chepsl 2
76 B3aumHoe pacnonoxeHue cepsl 1 1
TUIOCKOCTH
77 Kacarenbhas mimockocTs Kk cepe 1
78,79 [Tnomans chepsr 2
80,81 Pewmenue 3anau no teme «Tena 2
BpaLICHUS
82 [ToaroroBka K KOHTPOJIBHOH padoTe 1
«Temna BpameHus»
83 KonTponbeHas padota o teme «Tena 1
BpaLICHUS
84 AHaJIN3 KOHTPOJILHOH PabOTHI 1
HuTerpan 20
85 [TepBooOpa3zHast 1
86-88 [IpaBuia HaXOXKACHUS TIEPBOOOPAZHOM 3
GbyHKIMIA
89,90 KpuBonuneitnas tpanenus 2
91,92 [Tnomaae KpUBOIMHEHHOW Tpanenuu U 2
HHTETpal
93 [TpakTrueckas padota «[lmomanp 1
KPHUBOJUHENHON TpANEeMH»
94-96 Brruncnenne uHTETpatoB 3
97-99 Brruncnenue miomaaei ¢ moMoubo 3
HHTErPaJIOB
100 Huddepennmanbapie ypaBHEHHS 1
101 Cemunap «I[IpuMeHeHne UHTErpaia 1
102 [TonroroBka K KOHTPOJIBHO# padoTe Ne 3 1

«MHTerpam»




103 KonTponbshas pabota Ne3 «MuTerpam. 1
104 AHaM3 KOHTPOJIHHOU PaOOTHI 1
DJIeMEeHThbl KOMOMHATOPUKH, CTATUCTHKHU U TEOPUH 27
BEPOSITHOCTH
105-114 | KombunaTopuka 10
115-124 | DnemMeHTHI TEOPHU BEPOSITHOCTH 10
125-130 | Craructuka 6
131 KonTponbsHas paboTa 1mo Teme 1
«DneMeHTH KOMOWHATOPUKH, CTATHCTUKU
U TEOPHH BEPOSITHOCTH
O0Bembl TEI 20
132 [NonsTre oobema. OOBEM 1
MPSMOYTOJIFHOTO MapajuIeNenune 1a.
133 O0BeM IPSIMOYTOJIEHOM MTPU3MBI 1
134, O0BeM npsAMOoit IPU3MBI 2
135
136, OO0BeM IITHHIpA 2
137
138 Brruncienue 00bEMOB TeJI ¢ TOMOIIBIO 2
139 WHTETpana
140, O0BbeM HaKJIIOHHOU MPU3MBI 2
141
142, O0beM nupamMuIbl 2
143
144, O6neM KoHyca 2
145
146 O0beM mapa 2
,147
148 O0BeM MapoBOrO CErMEHTa, IIapOBOTO 1
CJIOSI, CEKTOpa
149 [ToaroToBka K KOHTPOJILHOM padboTe 1
«OOBEMBI TEI»»
150 Konrponpnas padora mo teme «O0beMBbI 1
TEI
151 AHanu3 KOHTPOJIbHOH paboThI 1
IloBTOpEHHE 54
152 AKCHOMBI CTEPEOMETPHUH. 1
153, [TapamienbHOCTb B TPOCTPAHCTBE 2




154

155, [lepnieHIUKYISAPHOCTD B IPOCTPAHCTBE
156
157, JByrpaHHbIil yron
158
159-161 | Muororpannuku. [Tnomans ux
MTOBEPXHOCTH
162, BexTops! B mpocTpaHCTBE
163
164-166 | Tena Bpamtenus. [Tnomane ux
MTOBEPXHOCTH
167, OO0BeMBI Tel
168
169, [ap. Chepa
170
171-173 | CremeHn
174-176 | Jlorapudmer
177, TpUrOHOMETPUUECKUE BBIPAKECHUS
178
179 [Iporpeccust
180,181 | [lokazaTenbHbIC ypaBHEHHUS U
HEpaBCHCTBA
182,183 | Jlorapupmuueckue ypaBHEHHUS U
HEpaBCHCTBA
184-185 | TpuroHoMeTpHUECKHE YpaBHEHHS U
HEpaBCHCTBA
186-188 | UppaumoHanbHbIe YpaBHEHHUS
189, 3anaHus ¢ napaMmeTpamu
190
191, 3ama4yu Ha MPOIICHTHI
192
193, 3agaun Ha JBUKEHUS
194
195, OyHKIUA
196
197, [pousBoaHas GyHKIHNA
198
199, [TepBooOpazHast pyHKIHH




200

201, Hrorosast koHTposbHAS paboTa
202
203, Penernnmonnas padora o EI'D

204




10.

11.

Hcnoanzyemsbriit YMK

Anrebpa u Havyana aHanmmza 10-11 III.A. Amumos, FO.M. Kossrun, M.B.Tkauésa, H.E. ®énoposa,
M.U. llabynuH. /— M.: IIpocBemnienne, 2016 T.

AnreOpa 1 Havasna aHanu3a. 11 kiacc: moypo4Hsle iaHs! o yueOoHuky 111.A.AnumoBa u ap. /aBT.-
coct. I".'.I'puroprea. — Bonrorpan: Yuaurens, 2006 r.

Hynuunus FO.I1. IToypounsle nnansl. Anrebpa 1 Hadana aHanusa 11 kiace.

JwunakTrndeckue MaTepralbl 1Mo ajareope v Hayanam aHanmsa s 10 u 11 xnacca /b.1. UBnes,
C.U.Caaxsn, C.1.IBapuOypr. M.: [Ipocsemenue ,2005 r.

Aranacsu JI. C., bByry3zos B. ®@., Kagomues C. b., [To3nsk . I'., FOmuna U. U. I'eomeTpus 10-11. —
M.: IIpocsemienue, 2008.

Aranacsn JI.C., byry3oB B.®. M3yuenue reomerpun B 10-11 xiraccax. - M.: Ilpocsemenne, 2003.
I'aBpunoBa H.®.. [Toypounsle pazpaboTku o reometpui 11 xiace. — M: BAKO, 2006.

3eaBu4 J.LU. u npyrue. KoHTpoabHBIE H TPOBEpOUHEIe paboThI 1o reometpun 10-11 ximace. - M.:
Hpoda, 2001r.

3uB b.I'., Memnep B.M. lunaktraeckune matepuansl mo reomerpun 11t 10 - 11 kmacce. - M.
IIpocsemenne, 1999r.

JI.C. AtanacsH u np. ['eomerpus. Pabouas tetpans 1 11 kinacca o61meo0pa3oBaTenbHBIX
yupexaenuit. — M.: [Ipocsemenue, 2008.

LOP >Kusas ['eomerpus.



