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1. IlosicHuTeabHas 3aNMHCKA.

Pabouas mporpamma no matematuke B 10-11 kimaccax cocraBieHa ¢ y4eToM MpOTpaMMBbl IS
0011100pa30BaTENbHBIX YUPSKICHUN: AnreOpa U Hayaia MmaremaTryeckoro aHamusa 10-11 k. /
Cocr. T.A. Bypmucrosa M.: [Ipocsemenue, 2009. — 160 c. [Iporpamma cooTBETCTBYET
yueOHUKY «AnreOpa n Havana aHanu3ay 1 10-11xk1 06pa3oBaTenbHBIX YUpeKICHUH /
HI.A.AnmumoB, u ap. -2-e u3gan. M.: [Ipocsenienne, 2015r. u yueOHuky «I'eomerpus» s 10-
11xn / JI.C. Atanacsia u 1p., M.: [IpocBemienue, 2014r.

Hannas nmporpamma paccuntana Ha 340 yueOHbIX yacoB (o 170 waca B 10 u 11 xiaccax).
B yueOHOM miaHe Ui W3ydeHHsI MaTeMaTHKHA Ha 0a30BOM yPOBHE OTBOAMTCS 6 4acoB B HEJIEINIO,
U3 KOTOPBIX MPEIYCMOTPEHO 3 dYaca B HEIETI0 Ha H3y4eHHEe Kypca ainreOpsl M Hadaml
MaTeMaTH4YecKOro aHaJIN3a U 2 4aca Ha U3ydeHUe FeOMETPUN.

[Ipn u3ydyeHun Kypca MaTeMaTHMKH Ha 0a30BOM YPOBHE MPOJOJDKAIOTCS U MOJIY4aroT
pa3BUTHE cojep)KaTeabHble JUHMU: «AnreOpa», «DyHKUIuN», «YpaBHEHUS U HEPaBEHCTBay,
«I'eomerpusy. Brogurcs muaus «Hagana matemaTndeckoro aHanusa». B cBoe€il COBOKYITHOCTH
OHM OTpaxalT Oorarblii ONBIT OO0y4eHHs MaTeMaTHKe B Halled CTpaHe, YYUTHIBAIOT
COBPEMEHHBIE TEHJIEHIIMM OTEUECTBEHHOM U 3apyO0eXHOW IIKOJBI U MO3BOJISIOT peain30BaTh
MOCTABJICHHbIE TMepe]l IIKOJbHBIM OOpa3oBaHHEM Le1M Ha HWHPOPMAIIMOHHO €MKOM |
MPaKTUYECKU 3HAYMMOM MaTepuane. OTH COJepKaTelbHble KOMIIOHEHTHI, pPa3BUBAsCh Ha
MPOTSHKEHUHU BCEX JIET OOYYEHHS, €CTECTBEHHBIM 00pa30M MEPETUIETAIOTCS M B3aUMOJCHCTBYIOT
B Y4e€OHBIX Kypcax.

N3ydenne MaTteMaTHKHU B CTApIIEH MIKOJIE HAITPABJICHO HA JOCTHKEHHUE CICIYIONINX 1eJIei:

« (opMupoBaHHE TPEACTABICHHH O MAaTeMaTHKE KaK YHHUBEPCAIBHOM SI3bIKE HAYKH,
CpeACTBE MOJICIIMPOBAHUSI SIBIICHHIA U TMPOIIECCOB, 00 HIESIX K METOJaX MaTeMaTHKH,

« pa3BUTHE JIOTHYECKOTO MBIIILICHYS, POCTPAHCTBEHHOTO BOOOpaXeHUs,
AITOPUTMUYECKON KYJIBTYPhl, KPUTHYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOIUMOM JUISI
oOy4eHHsT B BBICIICH IIKOJE IO COOTBETCTBYIONICH CICIUAIBLHOCTH, B Oymyluei
po(hecCHOHALHON A TEIIbHOCTH;

+ OBJIAJICHHE MAaTEMATUYCCKUMU 3HAHHMSIMUA U YMEHUSIMH, HEOOXOAMMBIMH B TIOBCETHEBHOU
KU3HU, JUIS U3YYSHHS IIKOJIbHBIX €CTECTBEHHOHAYUHBIX TUCIMILIMH Ha 0a30BOM YpOBHE,
JUIsl  TIOy4eHHs  0Opa3oBaHUs B  00JacTAX, HE TpeOyromux  yriyoJeHHOU
MaTeMaTUYeCKOH MMOATOTOBKH;

« BOCIHHTaHUE CPEJCTBAMU MATEMATHUKU KYJIbTYPbl JIMYHOCTU: OTHOIICHUS K MAaTEMaTHKE
KaKk 4YacTh OOIIEYEIOBEUECKOW KYJIbTYPhl: 3HAKOMCTBO C HCTOPUCH pa3BUTHS
MaTeMAaTUKH, SBOJIIOIIMEH MaTeMaTHYECKUX HJICH, MOHMMAaHUs 3HAYMMOCTH MaTeMaTHKH
JU1s1 OOIIECTBEHHOTO Mporpecca.

B paMkax ykazaHHBIX cO/EpKaTebHbIX JIUHUH PEIIatoTCs CIEAYIOIINE 3aaun:

o CHCTEMaTH3alMsl CBEJCHUN O YMCIIAX; U3yYE€HUE HOBBIX BHMJIOB UHCIIOBBIX BBIPRKEHUH U
(GbopMyI1; COBEpIICHCTBOBAHHE MPAKTUYECKUX HABBIKOB M BBIYUCIMTENBHOM KYJIBTYpHI,
paclIMpeHue U COBEpIIEHCTBOBAHUE aareOpanyeckoro ammapaTa, c(OpMHUPOBAHHOTO B
OCHOBHOM IIKOJE, M €ro MPUMEHEHHE K pEIICHHI0 MaTeMAaTUYECKUX U
HeMaTeMaTHUYEeCKUX 33/1a4;

¢ pacuIMpeHHe U CHUCTeMaTH3alus OOMMX CBEIACHUH O (YHKUUAX, MOIOJHEHHE Kiacca
u3ydaeMbIX (DYHKIMHA, WUTIOCTpALUs IIUPOTHl MPUMEHEHUS (PyHKUMH A1 ONHMCAaHUS U
U3Y4EHHUs peaJIbHbIX 3aBUCUMOCTEN;

¢ U3yY€HHE CBOICTB MPOCTPAHCTBEHHBIX TeJ, (OPMHUPOBAHHWE YMEHUS MPUMEHSThH
MOJIyYEeHHBIE 3HAHUS JUIS pellIeHHs] TPAKTUYECKHX 3a/1a4;

« COBEPIICHCTBOBAHME MHTEIJICKTYaJbHBIX M PpEUYEBBIX YMEHHMH MyTeM o0oramieHus
MaTEMaTHYECKOTO S3bIKa, PA3BUTHS JIOTHYECKOTO MBIIIJIEHHS;

¢ 3HAKOMCTBO C OCHOBHBIMM HJESIMU M METOJIaMU MaTEMaTHYECKOT0 aHaJIN3a.



Henu nzydyenus kypca marematuku B 10-11 kiaccax:

o CO3JaHUE YCIOBHH JJs1 YMEHHS JIOTMYECKH OOOCHOBBIBATH CYXKJEHHS, BBIJBHIaTh
TUIIOTE3bl U IOHUMAaTh HEOOXOIMMOCTb UX IPOBEPKH;

o CO3JaHUE YCJIOBUHM I YMEHUsS SICHO, TOYHO M I'PAaMOTHO BBIPA)KAThb CBOHU MBICIM B
YCTHOW U MIMCBMEHHOU peuH;

« (opMupoBaHHE YMEHHUS HCIIOJIB30BaTh pAa3IMUHBIC S3BIKM MAaTEMAaTUKH: CIOBECHBIH,
CUMBOJIMYECKUH, TpapUUeCKUi;

« (opmupoBaHue yMeHHS CBOOOJHO TEPEXOIUTh C s3bIKA Ha SI3BIK ISl WIUTIOCTPAIUH,
HMHTEpIIPETALMH, APIYMEHTALMM U 1I0Ka3aTEIbCTBA;

o CO3JlaHME YCJIOBUH M IUIOJOTBOPHOIO YydacTus B padoTe B TIpyIIe; YMEHHs
CaMOCTOSITEIBHO U MOTUBUPOBAHHO OPraHU30BBIBATh CBOIO JEATEIBHOCTD;

o (QopmupoBaHue YMEHHS HCNOJIb30BaThb IPUOOPETEHHBIE 3HAHUS W YMEHHUS B
MIPAKTUYECKOW  JEATEIbBHOCTH W IIOBCEJHEBHOW  JKM3HU I MCCIIEOBAHUSA
(MOenupoBaHMsl) HECIOKHBIX MPAKTUYECKUX CUTYalluil HA OCHOBE U3Y4YEHHBIX.

2. Copep:xanue Kypca.
AunreOpa 1 Havasia MaTeMaTHIECKOTO aHAIIN3a

JleticmeumenvHble yucua.

ensie m pammoHanpHbie uwncia. JlelicTBuTenbHble uucia. beckoHedHO yObIBaroIias
reoMerpuueckas mnporpeccus. Apudmernyeckuil KopeHb HaTypalbHON creneHu. CTeneHb ¢
palMOHAIIBHBIM U JE€HCTBUTEIBLHBIM MTOKA3aTEIISIMU.

Cmenennas QyHkyus.

CrenenHas (QyHknus, e€ cBoiicTBa W Tpaduk. BzaumHo oOpaTHbie (yHKINH.
PaBHOCHIIBHBIC ypaBHEHHS W HepaBeHCTBa. VppannoHaiabHBIE ypaBHEHHs. MpparroHanbHBIC
HEPaBEHCTBA.

llokazamenvras ¢pyHxyus.

[lokazarenbHass ¢ynkuus, e€ cBoiictBa u rpaduk. I[lokazarenbHble ypaBHEHHS.
[TokazarenbHbie HepaBeHCTBA. CHUCTEMBI TOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

Jloeapupmuueckasn ¢hynkyus.

Jlorapudmbl. CpoiictBa JsorapudmoB. JlecsTHuHbIE W HATypajdbHBIC JOTapU(MBL.
Jlorapudpmuueckas ¢yHkuusi, e cBoiictBa u rpaduk. Jlorapupmuueckue ypaBHEHHS.
Jlorapugmuueckie HepaBeHCTBA.

Tpueconomempuueckue gopmynul.

Paguannas mepa yrima. IloBopoT TOukM BOKpYr Hauana koopauHar. OmnpezaeneHue
CHUHYCa, KOCHHYCa M TaHI'€HCa YIila. 3HAaKU CUHYCa, KOCUHYCA M TaHI'€HCA. 3aBUCUMOCTb MEXY
CHUHYCOM, KOCHHYCOM U TaHT€HCOM OJHOIO U TOTO K€ yrjla. TpUrOHOMETpHUUYECKUE TOXKAECTBA.
CuHyc, KOCHHYC M TaHT€HC YII0B @ U —« . PopMynsl cnoxeHuss. CHHYC, KOCHHYC U TaHTE€HC
nBoiHoro yria. CuHyC, KOCMHYC M TaHI'€HC IOJOBUHHOTO yria. @opmyssl npuseneHus. Cymma
U pa3HOCTh cCMHYCOB. CyMMa 1 pa3HOCTb KOCUHYCOB.

Tpuconomempuueckue ypasHeHus.

VYpaBHeHus Sin X =a, COSX=a, tgx=a. PenieHue TpUrOoHOMETPUYECKUX YPaBHEHHIA.
[IpuMepsl perieHus TPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.



Tpuconomempuyecxkue QyuKyuu:

OO6nacte ompeneneHuss ¥ MHOXECTBO 3HAUYEHUH TPUTOHOMETPUYECKUX (PYHKLIUH.
YeTHOCTh, HEYETHOCTD, IEPHOAMYHOCTh TPUTOHOMETPUUYECKUX QYHKIMH. TpUroHOMeTpUYecKHe
(YHKIMU YUCIOBOTO apryMeHTa: CHHYC, KOCHMHYC u TaHreHc. CBoiictBa M Tpaduku
TpUTrOHOMETpHUECKUX PyHKIUK. OOpaTHbIE TPUTOHOMETpUYECKHE (DYHKIINH.

IIpouseoonas u ee ceomempuyeckuii CMbiCI:

Omnpenenenne  mpousBogHoi. IlpomsBomnast  cremenHod — ¢ynkumu.  [IpaBuia
maddepennmpoBanus. [Ipou3BoaHBIE HEKOTOPBIX dJEMEHTapHbIX (GyHKIMHA. ['eomerpuyeckuii
CMBICJI IIPOU3BOTHOM.

Ilpumenenue npouz800HOU K UCCIE008AHUIO PDYHKYUIL.

Bospacranne u yObiBanue ¢QyHKuMH. OKcTpemyMmbl  (yHkinuu. Haumbonbiiee u
HaMEHbIlee 3Ha4YeHUs QyHKOUH. [IpoW3BOJHAS BTOPOTO TOPSIKA, BBIMYKIOCTh W TOYKU
neperuba. [loctpoenue rpagukoB  (QyHKIHIMA.

HUnmeepan
[TepBooOpa3nas. [IpaBuna Hax0XACHHS TIEPBOOOPA3HBIX.

[Tnomane xpuBonmHeHHOW Tpamenuu. Wurterpan. ®opmyna Hrerotona-JleiOnua.
[IpuMeHeHne nHTETpaia K BRIYUCIECHUIO TIIOMAeH 1 00HEMOB.

Kombunamopuxa u anemenmol meopuu éepossmuocmei:

[IpaBuno mpousseneHus. IlepectanoBku. Pasmemenust 6e3 moBTopeHmit. Coderanus 0e3
noBropeHuit u OwmHOM HpioroHa. BepostHocTs coObiTHs. ClOXKEHHE BEpPOSTHOCTEH.
BeposTHOCTE TpOM3BEICHNS HE3aBUCUMBIX COOBITHIA.

Iloeémopenue. Pewenue 3a0au.

I'eomerpust
Beeoenue.

[Ipenmer crepeomeTpuu. AKCHOMBI cTepeoMeTprr. HekoTopsie ciaeicTBUS U3 aKCHOM.
IlapannenvHocms npsAMbIX u nAOCKOCMeLL.

[TapannenbHOCTh NOPSAMBIX, MPSIMOW M IJIOCKOCTH. B3auMHOE pacmoyioxkeHHue [BYX
NpSMBIX B TPOCTPAHCTBE. YTOJN MEKIy IBYMS HpsSMbIMU. [lapannenbHOCTh MIIOCKOCTEH.
Tetpasrap u mapannenenumne.

IlepnenouxkynapHocms nPAMbIX U NIOCKOCMELL.

IlepnieHIUKYIAPHOCTE MPSAMOM M IIOCKOCTH. [IeprmeHIuKynsp ¥ HaKIOHHBIE. YTOI
MEXKy NPSMOU U IIJIOCKOCTBIO. JIByrpaHHbIi yroJ. [IeprneHIuKyaspHOCTb IUIOCKOCTEN.

Muozoepannuxu.
ITonartue muororpannuka. Ilpusma. Ilupamuia. IlpaBunbHbIE MHOTOTpaHHUKH.
Bexmopui 6 npocmpancmee.

Ilonstue BCKTOpa B IMPOCTPAHCTBE. CrnoxxeHre M BBIYMTAaHHUE BCKTOPOB. YMHOXEHHE
BCKTOpPA HA YUCJIO. KOMHJ'IaHapHBIC BCKTOPHI.

Memoo koopounam 6 npocmparcmee.



JlexapToBbI KOOPAUHATEI B pocTpaHCTBE. DOpMyIia pacCTOSAHUS MEXAY ABYMS TOUKaMHU.
VYpaBuenus chepsl u miockoctd. Popmyna pacCcTOSIHUSA OT TOYKH J0 IUIOCKOCTH. CKajsipHOe
IIpou3BeieHNE BEKTOPOB. KoslmHeapHbie BEKTOPBI.

Lununop, xouyc, wap.

Hunuuap w koHyc. YceueHHbld KOoHyc. OCHOBaHHE, BBICOTA, OOKOBas MOBEPXHOCTH,
oOpa3yrommas, pa3Beptka. OcCeBble CEUCHUS W CCUCHUs, IMapajUiesibHble ocHOBaHuWto. lllap u
cdepa, ux ceueHus, KacaTeabHasl INIOCKOCTh K cdepe.

Obvemvr mei.

O6beMbl Ten u muomaau ux noBepxHocted. Ilonsrtue o6 ob6beme Tena. OTHoOUIEHHE
00BEMOB MOJOOHBIX TEI.

@opmynel o0beMa KyOa, MPSIMOYrOJBHOTO TapaUleNienuIe/a, MPU3MBbL, IHIIHHIPA.
@opmynsl 00beMa HUpaMuAbl M KoHyca. DopMyinbl IJIOLAAM IMOBEPXHOCTEH IWIMHApPA U
koHyca. ®opMyibl 06beMa 1apa u miomaau chepsl.

Iloeémopenue. Pewenue 3adau.

[ToBTOpEeHmE, 0600IIEHNE U CUCTEMATH3allUsI 3HAHWH, YMEHHI M HABBIKOB 32 KYpPC
marematuku 10-11 kmaccos.

3. TemaTuueckoe nNJaHMpPOBaHME.

Paznen \ XapakTepruCcTUKa BUAOB ACATEIbHOCTH YUalUXCs
Anre0Opa u Havasia aHaJIu3a.
10 xnacc
1.JleiicTBUTEIBHBIC Brimonnenune apudmMernueckux IEHCTBHA HaA YWCIAMHU, codeTas
qyciia YCTHBIC U MUCbMEHHBIC MTpueMbl. Haxoxnenne

NPUOIVMIKCHHBIX 3HAYCHUH BEJIWYMH U TOTPEUTHOCTECH BBIYMCIICHUI
(abCoMIOTHOM M OTHOCUTEIIBHOM); CPAaBHEHHE

YHCIIOBBIX BBIpaXeHHHA. HaxoklieHne ommOoK B MpeoOpa3oBaHUAX U
BBIYUCIICHUSX. O3HakoMJICHHE c HOHSATHEM YHCIIOBOM
HIOCJICIOBATEIBHOCTH, CIIOCO0AMU €€ 3a/JaHHsI, BBIYHCICHUSIMU €€
sieHoB. O3HAKOMJIGHHE C TIOHSATHEM Ipelieia MOCIeI0BATEeIbHOCTH.
O3HaKOMIICHHE C BBIYMCICHHEM CYMMBbI

OECKOHEYHOr0 YKCIOBOTO psijla Ha IMPUMEPE BBIYHUCICHUS CYMMBI
0ECKOHEUHO yOBIBAIOIICH IEOMETPUICCKOM

nporpeccuu. PemieHune 3amad Ha TpUMeHEHHE (GOPMYIBI CyMMBI
0eCKOHEUHO yOBIBAIOLIECH reOMEeTPUIECKOi

IPOTpeccuu.

2.CrenenHas ¢yHkuus. | O3HaKOMJIEHHE C IPUMEpPaMH 3aBUCUMOCTEN MEXIY EePEMEHHbIMH, C
HOHATHEM TpaduKa, ONpeeeHne NPUHAAISKHOCTH TOUYKH Ipaduky
¢ynkuuu. Onpenenenue mno Gopmyie

npocTeliel 3aBUCUMOCTH, BHJa ee rpaduka. Beipaxenue 1o
¢dopmyne onHOM mepeMeHHON uepe3 apyrue. O3HAKOMIIEHHE C
ompenenenueM (QyHkuuu, ¢opmynupoBanue ero. HaxoxnaeHue
oOnacTu omnpeeneHus 1 oonacTu 3HaYeHui GyHkun. O3HaKOMIIEHHE
Cc npuMmepamMu (YHKIMOHAIBHBIX 3aBHUCHUMOCTEH B  pealibHBIX
mporeccax M3 CMEXKHBIX  JUcHUIUIMH.  O3HakoMJieHHe ¢
JIOKa3aTeIbHBIMH PACCY)KJCHUSIMU HEKOTOPHIX CBOMCTB JMHEHHOW U




KBQJIpAaTHYHON (PYHKIMN, NPOBEACHUE WCCICAOBAHUS JIMHCWHOM,
KYCOYHO-JIMHEHHOH, APOOHO-IMHEHHON W KBaapaTU4YHON (yHKUUH,
noctpoeHue ux rpapukos. [Tocrpoenue u ureHue rpaukoB GYHKIHH.
Hccnenosanue

¢ynkuuu. CocraBieHue BHUIOB (GYHKUIMH 10 JaHHOMY YCIOBHIO,
pelieHre 3ajad  Ha OJKCTpeMyM. BeinonHeHue mnpeoOpazoBaHuil
rpaduka QyHKIIH.

WN3yuenue mnossTua oOpaTHON (yHKIMM, ONpeAeseHUEe BHUIA U
nocrpoeHne rpapuka oOpatHOW (PyHKIHMH, HAXOXKICHUE ee 00JacTh
ompeneneHuss U obnactu 3HaueHW. [IpuMeHeHne CBOWCTB (YHKITHIA
IPU HUCCIEIOBAaHUM YpPAaBHEHUH M pPEIICHHUU 3a7ad Ha SKCTPEMYM.
O3HakoMJieHHMEe C TIOHATHEM cJoxHOW QyHkuuu. [locTpoenue
rpaUKoB CTENEeHHbIX (QYHKUMN. Vcronb3oBaHHe CBOWCTB (YHKUMN
JUISl CPAaBHEHUS 3HAYEHU CTENIEHEN.

O3HakoMJIEHHE C IOHSTUEM KOPHSI N-ii CTETIEH!U, CBOMCTBAMU
paavKalioB U MpaBUIaMHU CPAaBHEHUS! KOpHEH.

DopMyIHpPOBAHKE ONPEICIICHNUS] KOPHS U CBOWCTB KOPHEH.
Borunicnenue v cpaBHEHUE KOPHEH, BHITIOJIHEHUE IPUKUIKY 3HAYCHUS
kopHs. [IpeoOpa3zoBanye YUCTOBBIX U OYKBEHHBIX BHIPAKEHUH,
COJIEpIKalUX PaIUKAaIIbL.

Brinonnenue pacyeToB 1o Gopmynam, CoAepKaliuM paauKaibl,
OCYILIECTBJISI HEOOXOJMMBbIE TIOJICTAHOBKH U

npeoOpazoBanus. Onpeenenre paBHOCUIBHOCTH BBIPAXKEHUH C
panukanamu. Pemenue nppanuoHaibHbIX ypaBHEHUN. O3HAKOMIICHHE
C TIOHATHEM CTEIICHH C ACHCTBUTEIBHBIM NOKa3aTeseM. Haxoxnenue
3HAYEHUN

CTEIEHH, UCOJIb3Ys IIPU HEOOXOIUMOCTH UHCTPYMEHTAJIbHbIE
CpeACTBa. 3aNKiChIBAHUE KOPHS N-i CTENIEHH B BUJIE CTETIEHU C
JTpOOHBIM TIOKa3aTesieM U Ha000poT. POopMyIIUPOBAHHUE CBOMCTB
creneHel. Beruncnenue

CTEIICHEH ¢ PALlMOHAJIBHBIM [10KA3aTeJIEM, BBIITOJIHEHUE TIPUKHUIKH
3HAYEHUS CTEIICHH, CPABHEHUE CTECIICHEH.

IIpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, COAEPIKAILINX
CTEIICHH, IPUMEHSISI CBOMCTBA.

3.ITokazarenpHas
GbyHKIHS.

[Toctpoenue rpadukoB nokazaTenbHbIX GyHKIMHA. Peenue
HOKa3aTeIbHbIX YPABHEHUH 1 HEPABEHCTB 110 U3BECTHBIM
anropuT™MaM. Pelienne nokaszarenbHbIX ypaBHeHU. O3HaKOMIIEHHE C
IPUMEHEHHEM KOpHEH U cTeneHel Npy BhIYMCICHUN CPEAHHUX,
JIeJICHUE OTPE3Ka B «30JI0TOM CEYEHUN». Pelienue npukiaHblx 3a/1a4
Ha CJIOXHbIE IIPOLIEHTBHI.

BrimonHenue npeobpazoBaHuii BEIpaXKEHUH, TpUMEHEHNE GOopMyT,
CBSI3aHHBIX CO CBOMCTBAMHU CTEIICHEM.

4.Jlorapupmuueckas
GbyHKIHS.

BrimonHenue npeobpazoBaHuii BEIpaXKEHUH, TpUMEHEHHE GOopMy,
CBSI3aHHBIX CO cBOMcTBaMu Jorapudmos. OnpeneneHue o01acTu
JOITYCTUMBIX 3Ha4eHUH JIorapu(PMUUIECcKOTo BeIpakeHHs. Pemienue
JorapupMHUECKUX ypaBHeHUH. Mcnosb30BaHie CBOMCTB (yHKIUI
JUIsl CpaBHEHUsI 3HAYSHUH cTeneHel u orapudmos. [Tocrpoenue
rpa¢ukoB norapudmMuueckux GyHKIUNA. Pemenue sorapupmMuyecKkux
ypaBHEHUH U HEPABEHCTB MO U3BECTHBIM aJTOPUTMaM

5. TpuroHomeTpuuecKu
e popmynsl

N3yueHnue paauaHHOrO METOJAa M3MEpPEHHUs YITIOB BPAILEHUS U UX
CBSI3M C TrpagycHOH Mepoil. M3o0pakeHue yrioB BpalleHUs Ha




OKPY’KHOCTH, COOTHECEHHUE BEIMYMHBI YIJa C €r0 PaclOI0XEHHEM.
dopmynupoBaHUE ONMpPEaeTICHIU TPUTOHOMETPHUECKIX (DYHKIMHA JUIs
YIJIOB IIOBOPOTA U OCTPBIX YIJIOB IPSMOYIOJIBHOIO TPEYrOJIbHUKA W
00BSICHEHNE UX B3aUMOCBSI3H.

[IpuMeHeHrE OCHOBHBIX TPUTOHOMETPHUYECKUX  TOXKIECTB  JUIA
BBIUMCIICHUS 3HAUEHUI TPUTOHOMETPUYECKUX (PYHKIMI 10 OJHOU W3
HUX. V3ydeHHWe OCHOBHBIX (OPMYJT TPUTOHOMETPHUH: (HOPMYIIBI
CJIOXEHMS], YIBOCHUS, IPe0Opa30BaHuUs CYMMBI

TPUTOHOMETPUYECKHX (YHKIUH B MPOM3BEACHUE M MPOU3BEICHUS B
CyMMY U IPUMEHEHHME IIPU BEIYMCIICHUH

3HAQYEHHUS] TPUIOHOMETPUYECKOTO BBIPAKECHUS M YIPOIIECHUS €ro.
O3HakoMJIeHHE CO CBOICTBaMHM CHMMETPUM TOYEK Ha E€IMHUYHOU
OKPYKHOCTHU ¥ MPUMEHEHHE UX JUIs BBIBOJA (POPMYJ MPUBEICHUS.

6.Tpuronomerpudecku
€ ypaBHEHUSL.

Pemenue mo ¢popMmynam U TPUTOHOMETPHUYECKOMY KPYTY TPOCTEHIIINX
TPUTOHOMETPUYECKHX ypaBHeHWH. [IpuMeHeHHe OOMMX METO/IOB
pemieHuss ypaBHEHHWH (NIpUBENCHHE K JMHEHHOMY, KBaJpaTHOMY,
METOJT pa3jOoKEeHUS Ha MHOXHUTEIH, 3aMEHBl IIEPEMEHHOW) TIpH
pelIeHNN TPUTOHOMETPUYECKHX YpaBHEHHH. YMEHHE OTMeYaTh Ha
Kpyre pelIeHusT TMPOCTEHITNX TPUTOHOMETPHUYECKHX HEPaBEHCTB.
O3HakoMJieHHME C TOHSATHEM OOpaTHBIX TPUTOHOMETPUUYECKHUX
¢byuknuil.  M3ydeHue ompeneneHMii  apKkCHHyca, apKKOCHHYCA,
apKTaHreHca uyucna, (GOpMyJIUpOBaHHE HX, M300pakeHHUe Ha
€IMHUYHON OKPYKHOCTH,

IIPUMEHEHNE IPU PEHICHUN YPaBHEHHH.

7.IloBTOpEHue u
peleHue 3aaaq.
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8. TpuroHoMeTpru4IecKu
¢ QYHKIIUH.

Beruncnenne 3HadyeHM (QYHKOME 1O 3HAYEHUIO apryMEHTA.
Omnpenenenre MOJIOKEHUSI TOYKU Ha rpaduKe Mo ee KOOpAWHATaM U
Hao000POT.

O3HakoMJIeHHE C TIOHATHEM HENPEPbIBHOM MEepHOANYECKON (YHKINU,
(dbopMmynupoBaHHe CBOMCTB CHHyca W KOCHHYCa, MOCTPOEHHE UX
rpadukoB. O3HaAKOMJIEHUE C MOHATHEM FapMOHUYECKUX KOJICOaHUH U
IpUMepaMu TapMOHUYECKHX KOJIEOaHWM Ui OMHMCaHUs MPOLECCOB B
¢uszuke u npyrux oOmactax 3HaHUsA. O3HAKOMIICHHE C TMOHSATHEM
pa3pbIBHON mepuoanyeckoil ¢GyHKIuH, (GOpMYyIUpOBAHUE CBOICTB
TAaHT€HCA U KOTAHI€HCAa, TIOCTPOCHHE UX TPAPHUKOB.

[Ipumenenne cBOWCTB  (PyHKIMI 178 cpaBHEHUS  3HAYCHUI
TPUTOHOMETPUUECKUX (PYHKIIUM, pelIeHUS

TpUroHOMETpHUecKux ypaBHeHuil. [locTtpoenue rpadukoB 0OpaTHBIX
TPUTOHOMETPHUECKUX (PYHKIIMIA U OTIpeieNieHne Mo TpadukaM ux
CBOMCTB. BrinosiHeHne npeobpazoBanus rpaduKoB.

9.IIpousBosaHas u ee
F€OMETPUYECKUN
CMBICII.

dopmynupoBaTh ONpeeIeHHe TPOU3BOIHON (QYHKIINH.
Hcnonb3oBath onpeiesieHue Mporu3BOIHOM [T HAX0XKACHUS
POM3BOIHON IpocTeluX GyHKUKNA. BIBOAUTE GOpMyITBI
IPOM3BOJIHBIX 3JIEMEHTAPHBIX (PYHKIMH, CII0KHONW QYHKIUHU U
oOpartHo#i ¢pyHkuuu. Mcnons3oBarh npaBuia quddepeHnnpoBanus
¢ynkuuit. HaxoauTh MrHOBEHHYIO CKOPOCTh JIBUYKEHUS TOUKH.

10.ITpumenenue
MIPOU3BOJHOM K
HCCIICIOBAHUIO

GyHKUIUH.

HaxoauTh mpoMexyTKH BO3pacTaHus U yObIBaHUS (DYHKLIUH.
Jloka3bIBaTh, 4TO 3a/1aHHast (PyHKLMS Bo3pacTaeT (YObIBaeT) Ha
yKa3aHHOM MpoMexyTke. HaxoauTh TOUYKM MUHUMYyMa U MaKCUMyMa
¢ynkuuu. Haxoaute HanboJsipliee M HAMMEHblIIee 3HaUeHue QYHKIUH




Ha oTpe3ke. Haxoauth Hanbosbliee 1 HAMMEHbIIIEEe 3HAUCHUE
¢byuakun. MccnenoBats (YyHKIHIO C IIOMOIIBIO TPOU3BOTHOM U
cTpouTth ee rpaduk. [[puMeHITh MPOU3BOIHYIO TIPU PEIICHUT
TEKCTOBBIX, TEOMETPUICCKIX, QU3NUECKUX U APYTUX

11.Uurerpain.

Jloka3pIBaTh, YTO JaHHAsI PYHKIUS SABIISETCS epBOOOpa3HOM [uis
npyroii nanHo# gpynkumuu. Haxomuts s GyHKIMK epBOOOpPasHYIO,
rpaduK KOTOPOH MPOXOANUT Yepe3 TOUKY, 3aJaHHYIO KOOPIMHATAMH.
BobiBouTh NpaBmiia OThICKaHUS IEpBOOOpa3HbIX. Berunciars
IUI0IIa/1b KpUBOJIMHENHHOM Tpaneuuu. Haxoauts npuOiamxeHHbIe
3HAQ4YECHMS MHTETPAIOB. BEIUHUCIIATE III0IIA (b KPUBOJNHEHHON
Tparneuuy ¢ IoMoIlbio uHTerpaisa. Haxoauts nepBooOpasHbie
aNIeMEHTAapHbBIX QYHKIMH, mepBooOpasubie f (X)+ g(X), kf(X) ,f (kx+ b).

12.KomOunaropuka u
AJIEMEHTHI TEOPUHU
BEPOSTHOCTH.

OnepupoBath GopMyIaMu JUIsl YUCIIA yIOpsiiodeHnit Habopa u3 N
3JIEMEHTOB, YIOPSAIOUEHHBIX U HEYNIOPSJ0YEHHbBIX BEHIOOPOK N
a1eMeHTOB U3 N, 4HCIia MapocoyeTaHui B MHOXKECTBE U3 2N
anemeHTOB. Jloka3bpiBaTh opmyiny 6mHOMa Hpl0TOHA M OCHOBHBIE
KOMOMHATOPHBIE COOTHOLIEHHS] HA OMHOMUAIbHbIE KOAPPUIIUESHTHI.
[Tonp3oBatbest TpeyroapHUKOM [lackans mis penieHus 3a1ad o
OuHOMUANBbHBIX KO3 dunmenTax. [IpuBoauTs npumepsl cirydaitHbIX
BEJTMYMH (YHCIIO YCIIEXOB B CEPUU HCTIBITAHUM, YUCIIO MOMBITOK IPU
yraJbIBAHUH, Pa3Mepbl BBIUTPHINIA/TIPUObUIN B 3aBUCUMOCTH OT
CIIydaifHbIX 0OCTOSTENLCTB U T.I1.).

HaxonuTe MmaTeMaTn4eckoe 0KUJaHUE U JUCTIEPCUIO CIIyYalHOU
BEJINYMHBI B CIIy4ae KOHEYHOIO YMCla UCXOJ0B. Y CTaHABINBATh
HE3aBHCUMOCTH CITy4alHBIX BeIUYUH. J{enatb 000CHOBaHHbIE
MPEANOJIOKEHUS O HE3aBUCUMOCTH CIIYYailHbIX BEJTUYMH Ha
OCHOBAHUM CTaTUCTUYECKUX JTaHHBIX. IMETh IIpeicTaBIeHNE O 3aKOHE
OOJIBIINX YKCEIN JUISI TOCIIEI0BATEIbBHOCTH HE3aBUCUMBIX CITy4aiHbIX
BEJIMYMH; B YACTHOCTH MPEACTABIATH ce0e MOPAI0K TUITUYHOTO
OTKJIOHEHMS OT CPEHET0 3HAYEHUS B 3aBUCUMOCTH OT YUCIIA
ucneiTanui. [loHnmaTs npocreiime ecTeCTBEHHOHAYYHbIE
MPUJIOKEHUS 3aKOHA OOJIBIINX YUCEIL.

13.IToBTOpEHME M
peleHue 3aaq.

I'eomerpus
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1.BBenenue.

Hepe‘II/ICHHTL OCHOBHBIC IIOHATHUA CTCPCOMETPUU. OnuceiBaTh
OCHOBHBIC INIOHATHA CTCPCOMETPUU (TO‘IKa, psmas, HJ'IOCKOCTB).
OnuceIBaTh BO3MOYKHBIE CIIOCOOBI PacCIIOJIOKCHUA TOYCK, ITPAMBIX U
IJIOCKOCTEH B IPOCTPaHCTBE. CDOpMy'J'II/IpOBaTL AKCHOMBI
CTCPCOMCTPHH. PazbsacHaTh u HIUIIOCTPpUPOBATb aKCHOMBI.
(DOpMy.]'II/IpOBaTI) " NOKa3bIBATb TCOPEMBI — CJICACTBHUA U3 aKCHUOM.

2.ITapannenbHOCTh

MPAMBIX U IUIOCKOCTEH.

OnuchIBaTh BO3MOKHBIE CIIOCOOBI PACHOI0KEHUS

B IIPOCTPAHCTBE: JBYX MPSAMBIX, IPSIMON U TNIOCKOCTH, JBYX
10ckocTel. POpMyIUpOBATh ONPEACIICHNUS: apAIUIEIbHBIX
HPSMBIX, CKPEIIUBAIOIINXCS MPSIMBIX, TapalJIeNIbHBIX MPSIMOU U
IUIOCKOCTH, NMapajuIeNbHBIX MIIOCKOCTEH, IpeoOpa3oBaHue JBUKEHUS,
(GUryphl, CHMMETPHYHOW OTHOCUTEIIBHO TOYKH, PaBHBIX (pUTyYp,
npeobpazoBaHus N000us1. POpMyITUpPOBATh U JOKA3bIBATh MPU3HAKH:
NapajyieIbHOCTU ABYX HPSAMBIX, MapauIeIbHOCTH IPSIMO

U IUIOCKOCTH, MapajUIeIbHOCTH ABYX IIOCKOCTEH. POpMyIUpOBaTh U
JIOKa3bIBaTh CBOMCTBA: MapaJUIEIbHBIX MPSAMBIX, TapaJJIeTbHbIX
IJI0CKOCTEN. Pemiare 3a1aun Ha NOCTPOEHUE CEUEHUI




MHOTOTPaHHUKOB, a TAK)KE IOCTPOCHUE N300pakeHn puryp.

3.
[lepneHUMKyIApHOCTD
MIPSIMBIX U IJIOCKOCTEN.

@opMyIMpPOBATH ONPEACICHU: YIJIa MEKY I1ePECEKAIOIIUMUCS
HPSIMBIMU; yYIJ1a MEXY CKPELIUBAIOIIMMUCS IIPSIMBIMU; IIPSIMOH,
NEPIEHIUKYIIIPHON INIOCKOCTH; YIJIa MEKy NPSMOU U IJIOCKOCTBIO;
yrila MeXIy ABYMS IJIOCKOCTSAMU; EPIEHIUKYIISIPHBIX IUIOCKOCTEH;
TOYEK, CHMMETPUYHBIX OTHOCUTENILHO TUIOCKOCTH; puryp,
CUMMETPUYHBIX OTHOCHUTEIIBHO INIOCKOCTH; PACCTOSHUS OT TOUKH 10
(GUTypHBI; paCCTOSHUS OT HMPSMOM 70 TAPAIIEIEHON € MII0CKOCTH;
paccTOsTHUS MEX/ly TapaJlJIeIbHBIMU TUIOCKOCTSIME; OOIIET0o
HEPIEHIUKYISApa IBYX CKpEIIMBAIOIIMNXCS NpsAMbIX. ONUChIBaTh
IOHATUSA: NIEPIEHIUKYIISIP, HAKIIOHHAs!, OCHOBAaHUE NIEPIECHANKYJIAPA,
OCHOBAHHWE HAKIIOHHOMW, ITPOEKIMSI HAKIIOHHOM, OPTOrOHAJIbHAS
MPOEKIHS (PUTYPBI, PACCTOSIHUE MEKY CKPEIIMBAIOIIUMHUCS
MPSIMBIMU, 3€pKAJIbHAsI CAMMETPHS, IBYTPAHHBIN yroJl, FPaHb
JBYTPAHHOIO yIJa, peOpo IBYrpaHHOIO yIJia, TMHEWHBIN yroi
JBYTPAHHOTI'O yIJja.

DopMyIHpOBATH U TOKA3bIBaTh IPU3HAKH: NIEPIEHIUKYISIPHOCTH
MPSIMOM M TJIOCKOCTH, MEPIEHANKYIIPHOCTH ABYX IIIOCKOCTEM.
@opMynHpOBATH U TIOKA3bIBaTh CBOMCTBA: MEPIEHANKYIISIPHBIX
MPSIMBIX; MPSAMBIX, TEPIICHANKYISIPHBIX IIIOCKOCTH;
MEPIEHIUKYISIPHBIX INTOCKOCTEeH. POPMYIMPOBATH U TIOKA3bIBATH
TEOPEMBI: O NEPIEHANKYIAPE U HAKIIOHHOM, TPOBEAEHHBIX U3 OJAHOU
TOYKH; O TPEX NEPIEHANKYIAPAX; O IO OPTOTOHAIBHOMN
IIPOEKIIMH BBITYKJIOTO MHOTOYTOJIbHMKA. Pemare 3anaun Ha
JIOKa3aTeNbCTBO, a TAK)KE BBIUMCIICHUE: YIJIa MEXKIY NPSMBIMH, YIila
MEXAY NPAMOH U INIOCKOCTBIO, YITIa MEXKIY INIOCKOCTSIMH,
PacCTOSAHHS OT TOYKH JI0 NIPSIMOM.

4 .MHOrOrpaHHHKH.

OnuceIBaTh MOHATHUS: TEOMETPUUECKOE TEJO, COCETHUE TPAHU
MHOTOTI'PaHHUKA, TJIOCKUNA YTOJl MHOTOTpaHHUKA, IBYTPAHHbBIA YTOJI
MHOTOTPaHHUKA, MJIOIA/lb TOBEPXHOCTH MHOTOT'PAaHHUKA,
JIMarOHaAJIbHOE CEYECHHE MPU3MBbI, IPOTUBOJICKAIIUE TPAaHU
napasuiesienuIe/1a, TMaroHajJIbHOe CEYEHNUE MPU3MbI U TUPAMHUIbI,
yceu€HHas nupamuaa. DopMynupoBaTh ONpeaeaeHus:
MHOTOTPaHHUKA, BBIITYKJIOTO0 MHOTOTPAaHHUKA, MIPU3MBI, TPSIMOM
MIPU3MBI, IPABUIIBHOW MPU3MBI, TapajliesIenunea, MTupaMu/ibl,
MPaBWIHHOM MHUPAMU/IbI, TPABUIILHOTO TETPadApa, BICOTHI IIPU3MBI,
BBICOTHI MUPAMHU/IBI, BBICOTHI YCEUEHHOM MUpPaMUIbI, anodeMsl
NpaBUILHON NUpaMuibl. POpMyIUPOBATh U JOKA3bIBATH TEOPEMBI: O
TJI0MIA U OOKOBOM IMOBEPXHOCTH MPSMOK IIPU3MBI, O KBaJpaTe
JMaroHaIH MPsIMOYTOJILHOTO Mapaslieenurea, o miomaan O0KoBoM
MOBEPXHOCTH MPaBUIBLHOM MUPAMHUJIBI, O TJIOMIATH OOKOBOM
IIOBEPXHOCTHU IPABUIILHOM yCEUEHHOM NUpaMubl. Pemare 3anaun Ha
JI0KA3aTeNIbCTBO, a TAK)KE BBIUMCIIEHUE: SJIEMEHTOB IIPU3MBI U
MUPAMHU/IBL, TIOMIAIN TIOJTHOW U OOKOBOI MOBEPXHOCTH MPU3MBI U
MIAPAMUBL.

5.IloBTOpenue u
penieHue 3auay.
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6. OnuceIiBaTh NOHATHS: IPSAMOYTOJIbHAS CUCTEMA KOOPIMHAT B

Meron koopauHar B IIPOCTPAHCTBE, KOOPAUHATHI TOYKH, BEKTOP, COHAIPABICHHbIE U
IIPOCTPAHCTBE. IIPOTUBOIIOJIOKHO HAIIPABIEHHBIE BEKTOPBI, IIapaJUICIIbHBINA IEPEHOC
Ha BEKTOp, CyMMa BEKTOPOB, YIOJI MEXy BEKTOPAMH.
DopMyIHpPOBATH ONPEACIICHUS: KOJUIMHEAPHBIX BEKTOPOB, PABHBIX
BEKTOPOB, Pa3HOCTH BEKTOPOB,

IIPOTHUBOIIOJIOKHBIX BEKTOPOB, IPOU3BEICHNS BEKTOPA U YNCIIa,
CKAJIIPHOTO IIPOU3BEJCHUS IBYX BEKTOPOB, FT€OMETPUYECKOT0 MECTA
TOYEK, YypaBHEHUS (UTYPBHI.

Jloka3bIBaTh (POPMYIIBI: PACCTOSIHUS MEXTY IBYMsI TOUKAMH (C
3aJlaHHBIMH KOOPJIMHATaMM), KOOPAUHAT CEPEMHBI OTPE3Ka,
KOOPAMHAT CYMMBI U Pa3HOCTH BEKTOPOB, CKAISIPHOTO ITPOU3BEICHUS
JIBYX BEKTOPOB, JUUISl BBIYMCIICHHUS] KOCUHYCA yrila MEXAy ABYMs
HEHYJIEBBIMHU BEKTOpaMu. POpMYyJIMpOBATH U JOKA3bIBATH TEOPEMBI: O
KOOpJIMHaTaX BeKTopa (IIpH 3alaHHBIX KOOpAMHATAX €ro Havana u
KOHIIa), O KOJUTMHEAPHBIX BEKTOPAX, O CKAISIPHOM IIPOU3BEICHUH JBYX
MEepIEHIUKYISIPHBIX BEKTOPOB, 0 ['MT, paBHOy1an€HHBIX OT KOHIOB
oTpeska, o 'MT, npuHaanexamux JByrpaHHOMY YIJIy U paBHO
yIaJa€HHBIX OT €ro rpaHei, 00 ypaBHEHUH IJIOCKOCTH, O BEKTOPE,
MEPIEHIUKYISIPHOM JIaHHOMW IIJIOCKOCTH.

[IpumeHsTh U3ydeHHbIE ONpeAeTIeHUs, TEOPEMBI U POPMYIIBI K
PEILICHHIO 3a1a4.

7.Huuaap, konyc, map | OnuceIBaTh MOHATHA: IIWJIWHIP, O0KOBAs MOBEPXHOCTH IMJIMHIPA,
MOBOPOT (PUTYyphl BOKPYT MPSIMOM Ha JaHHBIHN yroJ, Tejao BpalleHus,
0CEBOE CEUECHUE IIWIMHIIPA, Pa3BEPTKA IMIUHAPA, OOKOBas
MMOBEPXHOCTh KOHYCa, 0CEBOE CEYEHHE KOHYCa, pa3BEPTKA KOHYCA,
yCceu€HHBIN KOHYC, yceu€HHas MupaMua, OMMCaHHAsi BOKPYT
yCeu€HHOTO KOHYyCa, yceueHHasi MUpaMu/ia, BIUCAHHAS B YCEUEHHBII
KOHyc, ¢urypa. @opMynupoBaTh OMpeneiaeHHs : MPU3Mbl, BIUCAHHON
B UWJIMHJIP; IPU3MBbI, OMUCAHHON OKOJIO HUJIMH/PA; MUPAMUBbI,
BIIMCAHHOW B KOHYC; MUPAMH/Ibl, OMTUCAHHON OKOJIO KOHYCa; chepsl u
nIapa, a Tak’ke UX JIEMEHTOB; KacaTelIbHOH IMIIOCKOCTHU K cdepe;
MHOTOTpaHHHMKA, BIMCAHHOTO B cepy; MHOTOTPAaHHHUKA, OMTUCAHHOTO
OKOJIO cpephl; IUITUH/IPA, BIMCAHHOTO B cepy; KOHYca, BIUCAHHOTO
B cepy; yced€HHOro KOHYyCca, BIIMCAHHOTO B cepy; UUINH/PA,
OTIMCAaHHOTO OKOJIO c(hepbl, KOHyCa, OMMMCAHHOTO OKOJIO CepHl.
Jloka3biBaTh (OPMYIIbI: TUIOMIAAN MTOJHOM MOBEPXHOCTH LIWIHHIIPA,
oM O0KOBOM MOBEPXHOCTH KOHYCA, IJIOMIAIU OOKOBOU
MOBEPXHOCTU YCEUEHHOTO KoHyca. PopMyIrpoBaTh U JOKa3bIBAThH
TeopeMbl: 00 ypaBHeHUHU c(hepbl JAaHHOTO pajanuyca ¢ IIEHTPOM B
JAHHOW TOYKE, 0 KacaTeIbHOU MJIOCKOCTH K cdepe U e€ cleiCTBHE.

8.00beMbI Tel. dopmynupoBaTh oIpeeneHus: 00bEMa Tena, MIoLa i MOBEPXHOCTH
mapa. JlokaszbiBath GopMysbl: 00bEMa IpU3Mbl, 00bEMa MUPAMUJIBI,
00BbEéMa yceu€HHOM mupaMuibl, 00bEMa KOHyca, 00bEMa YCEUEHHOTO
KOHYyca, 00béMa uIMHApa, 00bEMa 11apa, IIomaau chepsl.
[IpuMeHsATh U3ydeHHBIE OTIpe/IeNIeH s, TEOPEMBI U (POPMYJIBI K
PELICHUIO 3a/1a4.

9.IloBTOpEHUE U
peleHue 3aau.

4. Tlnanupyemble pe3y/bTaThl.




B pesynbrare m3ydeHus kypca anreOpsl M Havana aHanu3a 10-11 xiaccoB oOydaromumecs
JIOJIKHBI:

o BBINOJHATH apU(PMETUUYECKUE [CHCTBUSA, COUYETas YCTHbIE M IHUCHbMEHHBIE IPUEMBI,
IIPUMEHEHHE BBIUMCIUTEIBHBIX YCTPOMCTB; HAXOJUTh 3HAYEHMsS] KOPHsSI HaTypajbHOMN
CTETIEHW, CTENEHU C pPAlMOHAJIBHBIM TIOKa3areneM, Jorapudma, HCIONb3yS TpU
HEOOXOIMMOCTH BBIYHCIUTEIBHBIE YCTPOMCTBA; IMOJIb30BATHCS OLEHKOW M TPUKHUIKON
IIpU MPAKTUYECKUX pacyeTax;

o TMPOBOJUTH IO H3BECTHBIM (OpPMylIaM H TMpaBHIaM MpeoOpa3oBaHusi OyKBEHHBIX
BBIPQKCHUH, BKIIOYAIONIUX CTENEHH, PAJUKaIbI, JIOTapu()Mbl M TPUTOHOMETPHUYECKHE
GbyHKIWH;

¢ BBIYUCIIATH 3HAUEHHUS YHCJIOBBIX U OYKBEHHBIX BBIPa)KEHUH, OCYILECTBIISAS HEOOX0AUMbIE
MOICTAaHOBKHU U MpeoOpa3oBaHus;

o OIpeneisaTh 3Hau€HUE (QYHKUMU MO 3HAYEHUIO apryMeHTa IMpHU pazIU4HbIX CHocoOax
3aaHus QyHKIUY;

¢ CTPOUTH I'paKHU U3yYEHHBIX (PYHKLUIA;

« OIKCHIBAaTH MO TpauKy U B IPOCTEHIINX chy4yasx 1o (Gopmysie NOBEACHUE U CBOMCTBA
(GyHKIMM, HaX0IUTh N0 TpaduKy QYHKIIMHK HauOOJbIINE U HAUMEHbIINE 3HAUEeHUS;

+ pemaTth ypaBHEHMs], IPOCTEHIINE CUCTEMbl YpaBHEHHH, UCTIONb3Yys CBOMCTBA (DyHKIMHA 1
UX rpaQUKOB;

o BBIYUCIATH NPOU3BOJHBIE U TEPBOOOpPA3HBIE AIIEMEHTApHbIX (GYHKIMH, HCHOJIb3YS
CIpaBOYHbIE MaTEPUAJIbI;

o HCCIENOBAaTh B MPOCTEHIIMX ciaydasx QYHKIMM HAa MOHOTOHHOCTb, HaXOAMTh
HauOoJIbIIMEe M HAaUMEHbLIME 3HA4eHUs (DYHKUMH, CTPOUTh Ipa)MKW MHOTOYJICHOB U
MPOCTEUIINX pallMOHATIBHBIX (YHKIUI C MCHOJIB30BAHMEM alapaTa MaTeMaTHYECKOTO
aHaIIN3a;

 BBIYUCIIATH B MPOCTEHIINX CIIydasiX IUIOIIAHN C UCIIOIb30BaHUEM I1EPBOOOPA3HOIL;

« pelaTh palMOHAJIbHbIE, I0KA3aTEeNIbHbIE U JIOTapU(MUUECKUE YPABHEHUS 1 HEPABEHCTBA,
IIPOCTENIIINE UPPALUOHAIBHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI;

e COCTaBJISTh YPABHEHHUS U HEPABEHCTBA 110 YCIOBHUIO 33/1a4H;

« HCHOJB30BaTh I NPUOJIMKEHHOTO pEIeHUs] YPAaBHEHUM M HEpaBEHCTB rpaduyeckuit
METOJ;

o n300pa)kaTh Ha KOOPIMHATHOM IJIOCKOCTM MHOJKECTBA pEIICHUH mpocTedimux
YPAaBHEHUU U X CUCTEM,;

o pewarh IpocTellIre KOMOMHATOpHBIE 3aJadyd METOJOM Iiepebopa, a TaKkKe C
HCIOJIb30BAHUEM U3BECTHBIX (POPMYIT;

« BBIUUCIATH B MPOCTEHIINX CIy4asX BEPOATHOCTH COOBITHI Ha OCHOBE IMOJCYETa 4Hcia
HCXOJI0B;

B pesynbrate usydenus kypca reomerpun 10-11 knaccoB oOyuaromniyecs J0IKHBIL:

o pacmo3HaBaTh Ha 4YepTekax M MOJENSAX MPOCTPAHCTBEHHbIE (OPMBI; COOTHOCUTH
TpPEeXMEpPHbIE OOBEKTHI C X OMHCAHUIMHU, U300pAKEHUIMH;

o ONHUCHIBAaTh B3aUMHOE pPACIOJIO)KEHHE TMPAMBIX M IJIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHUPOBATh CBOU CYXJIEHUSI 00 TOM PacroI0KEHUH;

o QAHANM3UPOBATh B TPOCTEHINIMX CIydyasx B3aHMMHOE pAaclojoXKeHHEe OOBEKTOB B
MIPOCTPAHCTBE;

« M300pakaTh OCHOBHBIE MHOTOTPAHHUKH M KpPYTJIbIE Tela; BBHITIONHATh YEPTEXKH I10
YCIIOBHSIM 33]1aY;

« CTPOWTH MPOCTEHININE CEUCHUSI KyOa, TPU3MBbI, TUPAMU/IBI;

o pelath MIaHUMETPUUECKUE U MPOCTEUINE CTEPEOMETPUUECKUE 3a]]aul Ha HAXOXKJICHUE
T€OMETPUYECKUX BEJIMYUH (IUIUH, YTIIOB, TUIONIa e, 00beMOB);



WCIOJb30BATh MPH PEIICHHH CTEPEOMETPHUYECKUX 3aJau IUIAaHUMETpU4eckue (DakThl U
METO/IbI;

IIPOBOJUTH JI0KA3aTENIbHbIE PACCYXKIACHUS B X0/I€ PELIEHUS 3a/ay;

BBIUMCIIATH 0OBEMOB U TUIOLIA/ICH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJN MPU PEIICHUH
MPAKTUYECKUX 3aa4, UCIIOJIb3YS MPH HEOOXOIUMOCTH CIPABOYHUKH M BHIYHCIUTEIbHbIC
YCTPOMCTBA.

IJIAaHUPOBATh U OCYIIECTBIIATH aJITOPUTMUUYECKYIO I€ATEIbHOCTD, BBINOJIHEHNUE 3aJaHHBIX
1 KOHCTPYUPOBAHUE HOBBIX aJITOPUTMOB;

pelieHne pasHOOOpa3HBIX KIACCOB 3aad M3 PAa3IMYHBIX PA3/eNOB Kypca, B TOM YHCIE
3aja4, TPEOYIOIUX MOMCKA MTyTH B CIIOCOOOB peIIeHHS;

SICHOE, TOYHOE, TPAaMOTHOE M3JIOKEHUS CBOMX MBICIEW B YCTHOM M NHCBMEHHOW pedw,
WCIOJIb30BAHUS PA3JIMYHBIX S3BIKOB MaTeMaTUKH (CIOBECHOIO, CHMBOJIMYECKOTO,
rpagu4eckoro), CBOOOHBIN Mepexoja C OJHOTO SI3bIKa HAa JIPYroM I WILTIOCTPAIIUH,
MHTEpIpeTaIK, apryMEHTAlluU U J10Ka3aTeIbCTBa;

MIPOBEJICHUE J0KA3aTEeJIbHBIX PacCy)K/I€HUH, apryMEeHTalll, BbIJIB)KEHUE TUIIOTE3 U UX
000CHOBAHMS,

MOUCK, CHCTeMaTHu3alMsi, aHaiu3 M Kilaccudukanus UHGPOpPMALMU, HUCIOJIb30BaHUE
pa3zHooOpa3HbIX MHQOPMAIMOHHBIX HCTOYHHKOB, BKJIIOYas Y4eOHYIO M CIPaBOYHYIO
JUTEPaTypy, COBPEMEHHbIE HHPOPMAIIHOHHBIE TEXHOJIOTUH.



Kaneﬂnapﬂo-TeMaaneCKoe IJIAHUPOBAHMUEC. Aﬂreﬁpa M HayaJja aHaam3a. 11 kiaacc.

Ne Tema ypoxka KomnuectBo | XapakrepucTrka yaeOHON AEATEIBHOCTH YUaIIXCs Kanennapusie cpoku
n/n 4acoB [Tnan | Daxr
l. Tpuronomerpruyeckue GyHKINH.
1-2 OO6uactb onpesesieHnsi © MHOYKECTBO 2 Beruncnenue 3HadeHMid (QYHKIOUH TI0 3HAYCHHIO
3HAYCHUH TPUTOHOMETPHUYECKUX aprymenTa. OrpeneneHne TIOJIOKEHUSI TOYKH Ha
(G YHKIHIA. rpaduke 1mo ee KOOpAUHATAM B HA0OOPOT.
3-5 YeTHOCTB, HEYETHOCTD, MIEPHOANYHOCTD | 3 O3zHakoMJIieHHe c MOHSTHEM HEeNpephIBHON
TPUTOHOMETPUUIECKUX (QYHKITUMN. nepuoanueckon GpyHkuuu, GopMynIupoBaHUe CBONCTB
6-7 CpoiicTBa (hyHKIIMM Y=COSX U €e 2 CUHyca M KOCHHYyCa, IIOCTPO€HHE HX TIpauKOB.
rpadux O3HakoMJIEHHE €  TIOHSTHEM  TapMOHHYECKHX
8-9 CaoiicTBa QyHKIMH Y=SiNX U ee rpaduk | 2 KOoJIeOaHWI ¥ MpUMepaMu TAPMOHUYECKUX KOJIeOaHU
10-11 | CepiictBa pyHkImu y=tgx u ee rpadpux | 2 IS ONUCAaHMS TIPOLECCOB B (U3MKE W JIpyrux
12-14 | O6paTHbIe TPUTOHOMETPHUYECKHE 3 obOmactsix 3HaHWsA. O3HaKOMJICHHE C TOHSATHEM
yHKIIN. pa3pbIBHOM MIEPUOIUYECKON GbyHKIMH,
15 TpHrOHOMETpHYECKHE ()YHKIMN 1 dopMynupOBaHHE CBOWCTB TAaHTEHCA W KOTAHTEHCA,
16 KonrponbHas pabora 1 MOCTPOCHHE HX TPAGUKOB.
«TpUroHOMETpHUECKHE (YHKIHI [Ipumenenne cBOWMCTB (YHKIMA [ CpaBHEHUS
3HAYCHUH TPUTOHOMETPUUYCCKUX (PYHKITUHU, PEIICHUS
TPUrOHOMETpUYECKUX ypaBHeHUM. [locTpoeHue
rpaduKOB 0OPATHBIX TPUTOHOMETPUUECKUX (YHKITUNA
U oTpesiesieHue 1o rpadukaM ux CBOMCTB.
Brinosinenue npeoOpa3oBaHusi rpauKOB.
. [IpousBoiHas U €€ TeOMETPHUUECKUN CMBICIL.
17-18 | Onpenenenrie MpoOU3BOHON 2 DopMyTHpoOBaTh ONPEACICHNUE TPOU3BOTHOM
19-20 | IlpousBoaHas creneHHON (DYHKIIMH 2 ¢dbyukuuu. Mcnonb30Bath onpeesieHne Ipou3BOIHON
21-23 | llpaBuna nuddepeHnupoBanus 3 JUISL HAXOXKIECHUSI IIPOU3BOIHOM MPOCTENIINX
24-26 | IlpousBoaHble dieMeHTapHbIX QYHKIMHN | 3 ynkumii. BeiBoauTh opMyIibl IPOM3BOAHBIX
27-28 | 'eomeTpu4ecKuii CMBICI IPOU3BOAHON | 2 3JIEMEHTAPHBIX QYHKIHUHA, CIIOKHON QYHKIUY U
29 Hax0sKAeHHe [POU3BOIHOI 1 obpatHoit ¢pyHkumu. Mcnoib30BaTh npaBuia
30 KontponbHas pabora «[IpousBognas» | 1 mnbdepentmposanus GpyHkimit. Haxoauts

MI'HOBCHHYIO CKOPOCTH ABUKCHUS TOYKU.




[TpumMeneHne mpon3BOIHON K UCCIETOBAHUIO (DYHKIIMHA.

31-32 | Bo3pacranue u yobiBanue GyHKIUU 2 Haxoauts npomMexxyTku Bo3pacTaHus U yObIBaHUS

33-34 | DkcTpeMyMbl QYHKITHH 2 ¢ynkiun. Jloka3piBaTh, YTO 3a4aHHas PYHKITHS

35-36 | Hauboblee 1 HAaMMEHbBIIICE 3HAUCHUE | 2 BO3pacrtaer (yObIBaeT) Ha YKa3aHHOM TIPOMEKYTKE.
byHKIIH HaxomuTh TOYKM MUHIMYMa U MaKCUMyMa ()YHKITUH.

37 [TpousBoHAs BTOPOTO MOPSIKA, 1 HaxoauTe Hanbompiee 1 HaNMEHBIIIEe 3HAUCHUE
BBIITYKJIOCTh M TOYKH nepern6a, (1)YHKIII/II/I Ha OTPEC3KCE. Haxoauthk HanbobIIee 1

38-39 | [Toctpoenwue rpaduKoB GyHKIIHH. 2 HaMMeEHbIIee 3HaueHue Gpynkuun. MccnenoBarh

40-41 | Pemenue 3a1a4 1o TeMe 2 (YHKIIHIO ¢ ITOMOIIBIO MPOU3BOTHOM U CTPOUTH €€
«HpOI/BBOJIHaf[» rpa(bm(. HpI/IMeHﬂTI) MMPOU3BOJHYIO ITPpH PCIICHUN

42 KonrpousHas paGora «[Ipomssomsas u | 1 TEKCTOBBIX, TEOMETPUICCKHUX, (PU3HMUCCKUX U JAPYTUX
HCCIEeIOBaHNE PYHKIIUN

V. WuTrerpai.

43 [TepBooOpazHas 1 Jloka3wiBaTh, 4TO JaHHAsI (DYHKITUS SBIISIETCS

44 [lepBooOpa3Has 1 nepBOOOpa3HON A1 APYroi NaHHOW (QYHKIUH.

45-46 | I1paBwiia HaX0XICHUS NTEPBOOOPA3HBIX | 2 Haxomute nnst pyHkinm mepBooOpa3Hyro, rpaduk

47-48 | ITnomaab KPUBOJMHEHHOM TpaTICIIHH. 2 KOTOPOH MPOXOJIUT Yepe3 TOUKY, 3aJaHHYIO
MHTerpa v ero BIYUCICHUE. KOOpJauHaTaMH. BBIBOIMTE MpaBuiia OThICKaHUS

49-50 | IlpumeHeHnEe UHTETPATIOB TIPH PEIICHUH | 2 1IepBOOOPA3HBIX. BeIUMCAATH mIomans
busnveckux 3aaau KpUBOJIMHEWHOW Tpanenuu. Haxoauts

51-52 | Pemenue 3anau «MHTErpam» 2 npuOIMKEHHBIE 3HAUE€HUS HHTErpasioB. Beruucnare

53 KouTpoisHas paGota 1 IUIONIA/Ib KPUBOJIMHEHHOM Tpamneuuy ¢ MoMOIIbIO
«IlepBooGpasHas» uHTerpana. Haxoauts nepBooOpas3Hbie 3J1eMEHTapHBIX

bynkimii, meppoodpasusie f(X)+ g(X), kf(X) , f (kx+b).
V. KoMOuHaTopuka 1 3J1eMEHTbl TEOPHH BEPOSITHOCTH.

54 [IpaBuno npousseneHus. Pasmemenus c | 1 OnepupoBaThb GopMyIaMH JUIsl YUCIIA YIIOPSA0UCHHIMA
MTOBTOPEHUSIMHU. Habopa u3 N 2J1eMEeHTOB, YIOPSAIOUYECHHBIX U

55-56 | IlepecraHoBKH. 2 HEYIOPSII0YEHHBIX BEIOOPOK N 21€MEHTOB U3 N, uncia

57-58 | PazMenienne 6e3 MOBTOPEHMUIA. 2 [1apocoYeTaHUui B MHOXKECTBE U3 2N 3J1EMEHTOB.

59 Pasmerenre 6e3 moBTOpeHuit u ounom | 1 Joxka3zbiBaTh Gpopmyiny 6mHoMa Hpl0TOHA U OCHOBHBIE
Hrrotona KOMOMHATOPHBIE COOTHOIICHUS Ha OMHOMHUAIIbHBIE

60 CoueTanus 6e3 HOBTOpeHI/II\/'I U OMHOM 1 KOB(I)(I)I/II_II/IGHTLI. ITonp3oBaThCs TPEYTrOJIbHUKOM
HeroToHa. [Tackanst mias pereHus 3a1a4 0 ONHOMHUATBHBIX




61 Pemenue 3anau «KomOunatopukay 1 ko3 dunmentax. [IpuBoaUTH IpUMEPHI CITyYaHBIX

62 KoHnTponsHas padora 1 BEJIMYUH (YUCIIO YCIIEXOB B CEPUU UCIBITAHUM, YUCIIO
«KoMmOuHaTopuka» MOTIBITOK MPHU yTraJIbIBAHUH, Pa3Mephl

63-64 | BeposiTHOCTH COOBITHSA 2 BBIMTPHIIIA/TPUOBUTA B 3aBUCUMOCTH OT CITyYaiHBIX

65 CnosxeHue BeposSTHOCTEN 1 O0CTOATENLCTB U T.11.).

66 BepOﬂTHOCTB MIPOU3BEICHUS 1 Haxonute MaTeMaTHUecKOE OKUIaHUE U JUCIICPCHIO
HE3aBUCHMBIX COOBITHIA CIIy4aifHOW BEJIMYHMHBI B CTydae KOHEYHOTO YMCIIa

67-68 | Peurenue 3amau «BeposiTHOCTD 2 MCXOJIOB. Y CTaHABJIMBATH HE3aBUCHUMOCTD CITyYaiHBIX
COGLITHI BenmumH. Jlenatb 000CHOBaHHBIE TPEIIOI0KEHHUS O

69 KoHTposbHas paGoTa «BeposTHOCTD 1 HE3aBHCHMOCTH CITyJaiHBIX BEJIMYMH HA OCHOBAHUHT
COGLITHID CTAaTHCTUYECKUX TaHHBIX. IMETh TIpe/ICTaBICHHE O

70-71 | CryuaiiHble BeTUUUHBI 2 3aKOHE OOJIBIINX HHCEI VIS TIOCIIE/I0BATEbHOCTH

72-73 | LleHTpanbHble TeHACHIIH 2 HE3aBHCHMBIX CITY9allHbIX BEJTUYHH, B YAaCTHOCTH

74 Meps! pazopoce! 1 NPEJICTaBIIATh ce0e MOPSAIOK THITMIHOTO OTKIOHEHHS

75 Cryaaiirbie Beuannbl, LleHTpanbrbe | 1 OT CPEIHErO 3HAUCHHS B 3aBUCHMOCTH OT 4HCIa
TeHIEHLIH. ucneiTannid. [lToHnMaTh mpocTenme

76 KoHTponbHaR paboTa «BepoATHOCTE 1 €CTeCTBEHHOHAYYHBIC MTPHIIOKEHHSI 3aKOHA OOJTBIITNX
coObIThs. CirydaliHbIE BETUYUIHBDY Hueer.

VI.  IloBTOpeHue u penieHne 3aaad.

77 OO6acTh onpeesieHus] © MHOYKECTBO 1
3HaYEHUI TPUTOHOMETPUUECKHUX
GyHKIHH.

78 YeTHOCTH, HEUETHOCTD, IEPUOTUIHOCTL | 1
TPUTOHOMETPUYECKUX (PYHKIIHA.

79 CpoiicTBa (hyHKIIUU Y=COSX U €€ 1
rpadguk

80 CaoiictBa dynkimu Yy=SinX u ee rpaduk | 1

81 CpoiictBa (ynkumu Y=tgx u ee rpadpux | 1

82 I'eomeTprueckuii cMbICaT IpoU3BOAHON | 1

83 HaubGonpiiee n HauMmenblee 3Hauenue | 1

84-86 | OCHOBBI TPUTOHOMETPUHU 3

87-88 | Jlorapugmsl 2

89 IIpeobpa3oBaHue BeIpaKeHUH 1




90-91 | VpaBHeHnwus 2
92-93 | HepaBeHcTBa 2
94 DyHKIMU 1
95 DneMenTapHoe ucciuenoBanne Gynkuuii | 1
96-98 | OcHOBHBIE AIIeMeHTapHbIe PYHKINU 3
99 [TpousBogHas 1
100 HccnenoBanue GyHkunii 1
101 Wrorosast KoHTpOJIbHAS paboTa 1
102 AnHanu3 KOHTpoJIbHOM paboTel. Pabota | 1

HaJ OLIUOKAMM.




KaJIEHI[apHO-TeMaTI/I'{eCKOC IJIAHUPOBAHMUEC. Fe()MeTpI/Iﬂ. 11 kaace.

No 11/t TeMa vpoka KonuuectBo XapakTepucTuka yaeOHOU e TeIIbHOCTH Kanennapusie cpoku
) P 4acoB YYaInuXxcst [Tnan DakTt
MeToa KOOpUHAT B IPOCTPAHCTBE.
1 [IpsimoyroipHas cucteMa KOOpAUHAT 1 OnuchIBaTh MOHATHS: IPSIMOYTOJIbHASL CUCTEMA
B MPOCTPAHCTBE KOOPJAMHAT B MPOCTPAHCTBE, KOOPAUHATHI TOUKH,
2 [IpsimoyronpHas cucrema KoopauHar | 1 BEKTOp, COHAIIPABJICHHBIC U TTPOTHUBOIIOJIOKHO
B MPOCTPAHCTBE HaIpaBJIEHHBIE BEKTOPHI, TapaJIIeTbHBIN
3 Koopaunats! BekTOpa 1 MepeHOC Ha BEKTOP, CyMMa BEKTOPOB, yroJl
4 Koop JIMHATHI BEKTOPA 1 MEXKIY BEKTOpPaMHU. CDOpMyJ'II/IpOBaTI)
5 CBa3b MEXTY KOOpJIMHATAMHU 1 ONPEACIICHUA . KOJJIMHEAPHBIX BEKTOPOB,
BEKTOPOB U KOOPJIMHATAMU TOYEK PaBHBIX BEKTOPOB, pa3HOCTH BEKTOPOB,
6 CBs3b MEXTY KoopauHaTamu | 1 MIPOTUBOTIONIOKHBIX BEKTOPOB, MPOU3BEICHUS
BEKTOPOB U KOOPJIMHATAMU TOYEK BCKTOpPA U YHCJia, CKAJIAPHOT0 IPOU3BEACHUA
7 CBs35 MEXTY KoopaMHaTamu | 1 JIBYX BEKTOPOB, TEOMETPHYECKOTO MECTa TOUEK,
BEKTOPOB M KOOPAMHATAMHU TOYEK YpaBHEHHS GUTYPBI.
8 Tpocreiitme 3a1a4n B KoopAnHatax | 1 Jloxa3pIBaTh GOPMYJIbI: PACCTOSHUS MEXKIY
9 TIpocTeiiimue 3aaui B KOOpAMHATAX | 1 JIBYMSI TOYKaMH (C 3aJJaHHBIMU KOOPJIMHATAMU),
10 ITpocreiimye 3a1aun B KOOpAMHATaX | 1 KOOpZIHAT CCPCAMHBI OTPE3KaA, KOOPMHAT
11 TIpocTeifiie 3aaun B KoOpaHHATaX | 1 CYMMBI U pa3HOCTH BEKTOPOB, CKaJIIPHOTO
12 Vroil Mexay BekTopamu, CranspHoe | 1 MPOU3BEICHUS JBYX BEKTOPOB, JJISl BEIUHUCICHUS
MIPOU3BEICHNE BEKTOPOB. KocuHyca yrjia Mexay B ymi
13 Vrom MexKIy BexTopaniL, CRampHoe | 1 HEHYJIEeBBIMH BeKTOpamMu. DopmynupoBaTs U
IPOHBENCHHE BEKTOPOB JIOKa3bIBaTh TEOPEMBI: O KOOPIMHATAX BEKTOPa
14 Vol MexLy BekTopami, Cranaproe | 1 (mpu 3a7JaHHBIX KOOPJIUHATAX €ro Havaja u
KOHIIa), O KOJUIMHEAPHBIX BEKTOpax, O
MIPOU3BEACHIE BEKTOPOB
CKaJISIPHOM IIPOM3BE/ICHUU /1B
15 KonTponsHas pabora «3amauu B 1 p p g ABYX
KOOD/HHATAX MIEPIICHIUKYIISIPHBIX BEKTOPOB, 0 I MT,
pPaBHOYAAJIEHHBIX OT KOHIIOB
16 Brruncnenue yrioB Mexy 1
oTpeska, o I MT, nmpunaexammnx
HPAMBIMH 1 MLIOCKOCTAMM JBYTPAaHHOMY YIJIy U PaBHO yJaJIE€HHBIX OT €r0o
17 Bbruucnenue yrios Mexay npsmeiMu | 1

M TIIIOCKOCTAMU

rpaHeii, 00 ypaBHEHUH MJIOCKOCTH, O BEKTOPE,




18 HentpanpHas cummerpus. Ocesas | 1 NEPIEHAUKYJIIPHOM JTaHHOH IUIOCKOCTH.
CUMMETPHS [IpumeHATh U3ydEeHHBIE ONPEAEIEHUS, TEOPEMbI

19 3epkanpHasi CUMMETPUH. 1 1 (GOPMYJIBI K PEIICHUIO 33/1a4.
[TapajutenpHBIN IEPEHOC

20 KonTpospHast pabota «BekTopb» 1

Il. [unuHap, KOHYC U map

21 [Tonarne numuuapa. Ilnomans 1 OnuceiBaTh NOHATHS: IUIUHAP, OOKOBas
MIOBEPXHOCTH HWJIMHJIpa MOBEPXHOCTH IMJIMH/IPA, TOBOPOT (PUTYPHI

22 [Tonstne nmimnapa. [lmomans 1 BOKPYT MPSIMOU HA JAHHBIN yroJ, TeI0
MMOBEPXHOCTH WJIMHJIpa BpallleHUs, 0CEBOE CEUECHUE IIMINHIPA,

23 [Tonsarue numuuapa. [lnomans 1 pa3BEpTKA MUIUHIPA, OOKOBAsI TOBEPXHOCTH
MOBEPXHOCTH HWJIMHJIpa KOHYCa, 0CEBOE CE€UYEeHUE KOHYCa, pa3BEPTKa

24 [Tonstne uunuuapa. [lnomans 1 KOHYCa, yCeYEHHBIN KOHYC, yCeUEHHAs
IMOBEPXHOCTH HUIIMHApPA nmupamMuJia, OriMCaHHasl BOKPYI' YCCUCHHOT'O

25 KOHYC. Tlnomaae MOBEPXHOCTH KO- 1 KOHYyCa, YCCUCHHAaA IMMpaMnJa, BIIMCAHHAs B
Hyca. yceu€HHBIN KoHyc, ¢purypa. opmynupoBaTh

26 VY ceueHHbII KOHYC 1 OTIpEeIeNICHNUs: TPU3MBI, BIIMCAHHON

27 Ccepa u map. YpaBHeHue cepsl. 1 B LMJINH]P; IPU3MBI, OIHCAHHOH OKOJIO

28 Cdepa. 1 LWINHApPA; THPAMU/IbI, BIMCAHHON B KOHYC;

29 Pelrrene 3a1ad 1 UpPaMU/Ibl, ONIMCAHHOM OKOJIO KOHYCa; chepsl U
1o Teme «Cdepa. YpasHeHHe cdhepbi» 11apa, a Tak’ke MX 3JIEMEHTOB; KacaTeJIbHOU

30 TLnomass chepol. 1 IUIOCKOCTH K c(pepe; MHOTOTrpaHHUKa,

31 amaun HAa MHOTOIAHHHIKH, | 1 BIIMCAHHOTO B c(epy; MHOTOTpaHHUKaA,
IHHHED, AP U KOHYC OIMCAHHOTO OKOJIO cepbl; UIUHIPA,

3 3anauu Ha MHOTOrpaHHHKH, | 1 BITHCAHHOTO B cdepy; KoHyca, BIMCAHHOIO B
IATHEID, AP 1 KOHYC cdepy; yceuEHHOTO KOHYCa, BIIMCAHHOTO B

33 amau o MHOTOTDAHHNKY, | 1 cdepy; HWINHAPA, OIMCAHHOTO OKOJIO C(epHl,
LWANHHD, TIAD H KOHYC KOHYCa, OIIMCAaHHOT'O OKOJIO “C(I)epbl. Jloka3bIBaTh

34 KoHTpoubHas pabota 1 (bopMyInbl: mIOIAAN TIOJHOH MOBEPXHOCTH
I TAIHHIp, KOHYC H Tapy WINHApPA, [UI0IIAH 601(01301/1 MIOBEPXHOCTHU

KOHYCa, IUI0IIa a1 O0KOBOI MOBEPXHOCTH
35 3ajaun  Ha MHOTOTpPaHHHWKHM, oH- | 1

JUHJIP, KOHYC U 11ap

yceu€HHOTo KoHyca. DopmynnpoBaTs U
JIOKa3bIBaTh TEOPEMBbI: 00 ypaBHEHUH chepbl




JAHHOTO pajnyca ¢ HEHTPOM B JaHHOU TOUYKE, O
KacaTeJIbHON TUTOCKOCTH K cepe u €
CJIEJICTBUE.

O0BbeMBI TEN

36 [Tousitue oOBEMA. 1
37 O6Bem IPSIMOYTOJIBHOTO | 1
napajuiesienumneia
38 O6Bem IPSIMOYTOJIBHOTO | 1
napajuiesienumneia
39 Brrunciienne 00beMOB TEJ C 1
TTOMOIIBIO OTIPEICIICHHBIX
WHTETPAJIOB
40 Brruuciienne 00eMOB TEII C 1
TTOMOIIBIO OTIPEICIICHHBIX
WHTETPAJIOB
41 O6beM npsimoii mpu3mbl. O6bEM 1
HAaKJIOHHOHN IIPU3MBI
42 O06beM TUpamMuIbI 1
43 O06bemM TupamMuIbI 1
44 O6bem KoHYca 1
45 O06beM KoHYca 1
46 O06bEM 1Iapa. 1
47 O0BEM IApPOBOTO CErMEHTA, 1
IIIAPOBOTO CJIOS M IIIAPOBOTO
CEKTOpA.
48 [Tnomane chepsr 1
49 [Tnomane chepsr 1
50 Pemenne 3amau mo reme «O0BLEMBL 1
TEI»
51 PasHble 3a1a4i Ha BEIUUCIIEHHE 1
00BEMOB Tel
52 PasHble 3a1a4yi Ha BEIUUCIIEHHE 1

®opMmynrpoBath onpezaeaeHus: o0bEma Tena,
IUTOINAM MTOBEPXHOCTH mapa. Jloka3piBaTh
dbopMyIel: 00BEMA TPU3MBI, 00BEMA TUPAMHU/IBI,
00BpEéMa yceu€HHOM mupaMuibl, 00bEMa KOHYyCa,
00b€Ma yCEeu€HHOTO KOHYyca, 00bEMa IIIMHIPA,
00bEMa mapa, miomaau chepsl.

[TpuMeHsATh H3ydeHHBIE OTIPEICIICHUS, TEOPEMBI
1 (GOpPMYJIbI K PEIICHUIO 33/1a4.




00BEMOB Tell.

53 O0beM npsMoi ¥ HaKJIOHHOK 1
TIPU3MBI

o4 Pa3ubie 3amaun Ha BRIYUCIICHUE 1
00BEMOB TeTI.

55 KonTtponsHas padora «O0beMbI 1
TEID

IV.  IloBropeHue u perieHue 3ajgau.

56 B3anmMHoe pacrionioskenue npsiMbix u | 1
mwrockocreit. [lapamiensHOCTh 1
MEePICHIUKYIIIPHOCTD MPSMBIX H
TUTOCKOCTEM.

S7 CkpemuBaromecs npsmMele. YTomi 1
MEKy NIPSMOU U MIJIOCKOCTHIO.

58 Mmuororpannuku. [Tnomanm nx 1
noBepxHocTei. OOBEMBI.

59 Humuaap, konyce, map. [nomaan 1
MOBEPXHOCTH TeT. OOBEMBL.

60 Hunmuuap, konyc, map. [Tnomann 1
MOBEpXHOCTH TeT. OOBEMBL.

61 Pemrenune 3agay Ha komOuHamu teir. | 1

62 Pemtenue 3amay Ha komOuHanmuy teir. | 1

63 Pemtenue 3amay Ha komOuHanmuy teir. | 1

64 BrnimcanHubie MHOTOTpaHHUKH. 1
OnucaHHble MHOTOTPAHHUKH.

65 Hrtoropas koHTpoJIbHAs paboTa 1

66 AHau3 KOHTPOJIBHOUW pabOTHI. 1
Pemenue 3amau.

67-68 Pemenue 3agau u3z EI'D 2




6. IlepeyeHb yueOHO-METOAUYECKOTO O0ecIedeHH .

1.HopmaTtuBHbIe moKyMeHTHI: llpumepHas mporpamMma OCHOBHOTO OOIIEro oOpa3oBaHUS IO
MaTeMaTHKe
2.Yuebuuku: mo anreOpe u Havyaimam ananmmuza juig 10-11 xmaccos, mo reomerpum ans 10-11
KJIACCOB.
= YMK HI.A. AnumoB « AnreOpa u Hayana aHaiuza 10-11»
» VMK JI.C. Aranacsu «I'eomerpus 10-11»
3.Hayunas, Hay4HO-1IONyJIsIpHas, UCTOPUYECKAsl IUTEpATypa.
4.CripaBo4HbBI€ TTOCOOUS.
5.Ilevarnbie mocoOus: [lopTpeThl BbIAAOMMXCS AeATeNIe MaTeMAaTHKH.
6.1ndopmariioHHbIe CpeIcTBa

= MynpTUMeIUHbIE O0yYarolue NPOrpaMMbl M JJIEKTPOHHBIE Y4YE€OHbIE H3JaHUS TI0
OCHOBHBIM pa3jiesiaM Kypca MaTeéMaTHKH.

=  DnexkTpoHHas 0asza JaHHBIX I CO3/JaHMS TEMATHYECKUX M UTOTOBBIX Pa3HOYPOBHEBBIX
TPEHUPOBOUYHBIX U MPOBEPOUYHBIX MaTEpUAJIOB [UIsl OpraHu3anvdu (QPOHTAIBHOW U
WHJIMBUIYyaTHHOM pabOTHI.

7.TexHuueckue cpeacTBa oOydeHus

=  MyJbTUMEIUUHBIN KOMITBIOTEP.

®*  MynbTUMEOUIHBIN MPOEKTOP.

=  DKpaH HaBECHOM.

8. YuebHo-TIpakTHUecKOoe U yueOHO-1abopaTopHOE 000pyI0BaHUE

= Jlocka MarHuTHas.

=  KOMIUIEKT 4epTeKHBIX HHCTPYMEHTOB (KJIACCHBIX W Pa3JaTOYHBIX): JIMHEHKA, TPAHCIIOP-
THp, yroabauk (30°, 60°, 90°), yronsauk (45°, 90°), TUPKYIIb.

*  KOMIUIEKTHl TUITAHUMETPHUYECKHX W CTEPEOMETPHYECKUX Tl (JEMOHCTPAIMOHHBIX H
pa3IaToOYHBIX).



7. Cnmcok JIuTepaTryphbl.

1) Anumos I11.A. AnreOpa u Hayana anainmu3a: yueo. 1 10-11 k1. o0meoOpasoBar.
yupexaenuii / [LLLA. Anmumos, FO.M. Konsrun, FO.B. Cunopos u np.] — M.:
[Ipocsemienue, 2007.

2) Amanacsn JI.C. I'eometpust, 10 — 11: Yue0. myist 001ieoopa3oBar. yupeskIecHuiA /
JI.C.Atanacsn, B.®. byry3os, C.b. Kagomies u ap. — M.: IIpocsemienue, 2008.

3) Bypmucmposa T.A. IIporpammbl 00111c00pa30BaTEIbHBIX YUpEKACHHA. AreOpa u
Havajia MaTemMarudeckoro ananusa. 10 — 11 kmacesl / cocraButens bypmucrpoBa T. A. —
M.: Ilpocsemenue, 2010.

4) Bypmucmposa T.A. Tlporpammsl 00111c00pa3oBaTenbHbIX yupexaenui. ['eomerpus. 10 —
11 knaccsl / cocraBurens bypmucrposa T. A. — M.: IIpocsemenue, 2010.

5) 3ue b.I. TeomeTpus: nuaakTuyeckue matepuainst A 10-11 kmacca. — M.
[Ipocsemienue, 2008.

6) Jlanno JI.JI. Matemaruka. [loarotoska k EI'2-2017 / JI.JI. Jlanmo, M.A. Tlomos. — M.:
W3 nmarenscTBO «OK3amen», 2017.

7) Jlvicenko @.®. Temarnueckue Tectol. Matemaruka. EI'D-2017. Yacts I1. 10-11 kmaccsr /
[Ton pen. ®©.®. JIsicerko. — PoctoB-Ha-/lony: Jlernon, 200817.

8) Pabunosuu E.M. 3amauu u yrpaKHEHHsI Ha TOTOBBIX uepTekax. 10-11 kmacchl.
I'eomerpus — M.: Unekca, 2005.

9) Caaxsan C.M. V3yuenune reomerpun B 10-11 Kimaccax: METOA. peKOMEHIAIIMH U
MpUMepHoe MmIaHupoBanue K yueO.: kH. 1 yuutens / C.M.Caaksn, B.®.byry30B. — M.:
[Ipocsemenue, 2008

10) Illabynun M.H. JlugakTHYeCKHEe MaTepUaIIbl IO anredpe u HavaixaM aHaau3a st 10
KJ1acca o01meo0Opa3oBarenbHbIX yupexkaenuii / M.U. [1labynaun, M.B. Tkauésa, H.E.
®énopona, P.I'. I'azapsn. — M.: [Ipocsemenne, 2008.

11) CD-ROM Vpoku reomerpun Kupumna u Medoaus. 10, 11 xmaccer. — OO0 «Kupuimr u
Medomuii», 2006.



