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Pabouas nporpamma
(Ha3BaHHUE)

«MATEMATUKA)»

10 — 11 kmacc

Bcero uacos Ha nzydenue nporpammsl: 10 kinace — 204,11 knace - 204
KomnuectBo vacoB B Henenmo: 10 kiacc — 6 yacos, 11 xitacec — 6 yacoB

Cocrasurean: Muponosa 10.B.,
BBICIIIAS] KATETOPHS
(®.N.0. yuntens, KaTeropusi)

2018 - 2019 y4eOHbIii rog

r. Camapa



IHacnopt nporpamMmmsl

Kuaacce

10-11

IIpeamer

MaTr€éMaTHhuKa

YpoBeHb nporpaMmmbl

bazossiii (10-11 i)

KoauyecTBO 4acoB B HeAed10

10 xiacc - 6 yacos
11 ximacc — 6 gacoB

Koun4yecTBO 4aCOB B I'oj

10 xiacc - 204 gacos
11 xmacc — 204 gacos

PaGouasi mporpamma cocraBjieHa

B cooTBeTcTBUHU ¢ TpedoBanusmu* | ®K I'OC
ITo anreope:
Maremaruka: anreOpa M Hadaja MaTeMaTHMYECKOro aHalu3a,
reoMerpus. AnreOpa M Hayala MaTeMaTHYECKOro aHajlu3a.

PaGouasi mporpamma cocTaBJieHA
HA OCHOBE NPOrPaMMBblI

bazoBsiii ypoBenb. 10—11 knaccsl. Paboyast mporpamMmma K JIMHUU
yueOonnkoB I'. K. MypaBuna, O. B. Mypasunoii. — M.: Jlpoda,
2018.
ITo reomeTpuu:

I'eomerpus. Ilporpammbl 0011€00pa30BaTENbHBIX YUPEKICHHM
10-11 xmaccer / Coct. T.A. BypmuctpoBa — M: «IIpocBemienuey,
2010.

YuyeOHUK

Mypasun I'.K., MypaBuna O.B. MaremaTuka: anreOpa u Havana
MaTeMaTHYeCKOTO aHaiu3a, reomerpus. Anredpa W Havaia
MaTreMaThudeckoro aHanmsa (0a3oBeIi ypoBeHsb). 10 kmacc. — M.:
Hpoda, 2017.

Mypasun I'.K., MypaBuna O.B. MaremaTuka: anreOpa u Havana
MaTeMaTHYeCKOTO aHainu3a, reomeTpus. Anredpa W Havaia
MaTeMaTH4eckoro aHanus3a (6a30BeIi ypoBeHb). 11 kmacc. — M.:
Hpoda, 2018.

Aranacsz JI.C., byry3oB B.®., Kagomues C.b. u ap. 'eometpus.
10 — 11 knacc. ba3oBelii M yriyOneHHBIM ypoBHU. — M.:
IIpocsemenue, 2017.

JAumakTudyeckuii MaTepuas

1. JIupakTrueckue MaTepHabl 1o ajaredpe W Havayiam aHaimza st 10
kmacca /B.M. Henes, CM. Caaksn, C.M. Hlsapubypa. — M.:
[Ipocsemenue, 2003.

2. l'eomerpust. 10-11 xmaccel: TecThl Al TEKYIIEro W 000OIIAOMIEr0
koHTpousst / aBT.-cocT. .M. KoBanéra, H.MI. Ma3yposa — Bonrorpan:
Yuaurens, 2009. — 187 c.

3. Moypounskie ansl. ['eomerpust. 10 knace. K yueObnuky Aranacsina /
Cocr. I'.1. Koanesa.

4. Kopanesa I'.M. [Iumaxtrueckuii matepuan mo reomerpun s 10-11
KiaccoB. — Bonrorpan: Yuaurens, 2002.
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1. [lnanupyemblie pe3y/ibTaTbl OCBO€HUSI YYEOHOrO npeaMeTa
B pesyabrarte ndyyenuss mareMaTuku B 10-11 kiacce y4eHUK J0JI5KeH
3HATH/MIOHUMATH:

1. 3HauYeHHMEe MaTeMaTHYeCKOW HAyKH I peIIeHUs 3a/ad, BO3HUKAIOIINX B TCOPUU H
MPaKTUKE; MIUPOTY M OTPAHUYEHHOCTh TPUMEHEHHMS MAaTeMAaTHYECKHMX METOJIOB K
aHAIM3Y ¥ UCCJICIOBAHUIO TIPOLIECCOB U SBJICHUM B MPUPOJIEC U OOIIECTBE;

2. 3HAYEHHWE TIPAKTUKH ¥ BOMPOCOB, BO3HUKAIOIIMX B CaMOW MaTeMaThke, Uit
(hopMupOBaHUS U PA3BUTHSI MATEMATHYECKON HAYKH;

3. uaew pacHIupeHus] YHCIOBBIX MHOXKECTB Kak cmocoba TMOCTPOCHHsI HOBOTO
MaTeMaTHYeCKOTO ammapara JIjisi PelIeHUs MPaKTUYECKUX 3aJad M BHYTPEHHHX 3a/ad
MaTEMAaTHKHU,

4. 3HaYeHHWE HJICH, METOJOB M PE3yJIbTAaTOB anreOpbl U MATEeMaTHYECKOTO aHaIM3a I
MTOCTPOCHUSI MOJIEJIEH PEaTbHBIX MPOIIECCOB M CUTYAIUN;

5. YHHMBEpCAJIBbHBIA XapaKTep 3aKOHOB JIOTUKHM MAaTEMAaTHYECKUX PACCYXICHUU, HX
MIPUMEHUMOCTD B PA3JIMYHBIX 00JIACTAX YETOBEUECKON JEATEIHHOCTH,

6. paznuume TpeOOBaHWM, TPEABSBISEMBIX K JIOKa3aTeJIbCTBAM B  MaTeMaTHKeE,
€CTECTBEHHBIX, COIUATbHO-9KOHOMHYECKNX U TYMaHUTAPHBIX HAyKaX, Ha MPAKTHKE;

7. pPOJb aKCMOMATHUKHA B MaTEMAaTHUKE; BO3MOXKHOCTh TTOCTPOCHUSI MAaTEMAaTUICCKUX TCOPU
Ha aKCMOMAaTUYECKOW OCHOBE; 3HAYCHUE aKCMOMATHKU I JAPYrux 00JIacTei 3HAHWS U
JUTSI TIPAKTUKU,

8. BEpOSTHOCTHBIX XapaKTep Pa3IUYHBIX MPOILECCOB M 3aKOHOMEPHOCTEH OKPYKAIOIIETO
MHpa.

Yucnosvie u bykeenmbvie 8blpadICeHUs
YMmerb:

1. BBIMONHATH apuPMETHUECKUE JAEUCTBUSA, COYETas YCTHbIE U IHMCbMEHHBIE IPUEMBI,
MIPUMEHEHHE BBIYMCIIUTEIbHBIX YCTPOMNCTB; MOJIb30BAThCSI OLEHKOM W MPUKUAKON mHpu
MPAKTUYECKHUX pacyeTax;

2. TpOBOAUTH NpeoOpa3oBaHUsA YUCIOBBIX U OYKBEHHBIX BbIPKEHUHM, BKJIIOYAIOIINX
TPUTOHOMETPUYECKHE (PYHKIUU.

Hcnonb3oBath npuodpereHHble 3HAHMS W yYMEHHsl B NPAKTHYeCKOH NeATEJLHOCTH U
NOBCeHEBHOM KU3HU 115

1. mpakTthueckux pacyeTtoB 1o  QopmynaMm, BKIO4as — (OpMYIbI,  COJEpKaliue
TPUTOHOMETPUYECKHE (DPYHKIMU, @pU HEOOXOJUMOCTH HCIIOJIb3YS CIPAaBOYHBIE
MaTepuajbl U IPOCTEHIINe BEIUUCIUTENbHBIE YCTPOIICTBA.

@yHKyuu u epaguKku
YMmern:
1. omnpexnensaTh 3HauU€HUE PYHKIMU MO 3HAYEHUIO apryMEHTa MpHU pa3IMyHbIX crocodax
3aaHus QyHKIUY;
2. CTpouTh rpa@UKu U3y4EHHBIX PYHKIIHH, BHIIOJHATH IPeoOpazoBaHus IrpauKoB;
3. omnuceiBaTh 1o rpaduky u 1no ¢GopmMyse NOBEJAEHNUE U CBOWCTBA (YHKIIMIA;
4. pewmaTb ypaBHEHHS, CHCTEMbl YypaBHEHHUMN, HEpaBEHCTBA, MHCIIOJb3Yys CBONCTBA
GyHKIMHN 1 UX rpaduUecKue MpeacTaBICHus;
Hcnonb3oBath npuodpeTreHHble 3HAHMS M YMEHHSI B NPAKTHYeCKOH /JeATeJbLHOCTH U
NOBCeHEBHOM KU3HU 115

l. omMcaHuss M WHCCIEAOBaHUS C TOMOLIbIO (DYHKUMN peaNbHbIX 3aBUCUMOCTEH,

Mpe/ICTaBICHUs UX TpaduyecKy; HHTEpIpeTaunuy rpaduKoOB peasibHbIX IIPOLECCOB.



Havasna mamemamuveckoz2o aHa1usa
YMmerb:
1. HaxoauTh CyMMY OECKOHEYHO YOBIBAIOIIEH reOMETPUUECKON TPOrpecCuu;
2. BBIUMCHATH MPOU3BOJAHBIE 3JIEMEHTAPHBIX (YHKIUH, MPUMEHSAS IpaBWia BbIYUCICHUS
IIPOU3BOIHBIX, UCIIOJIb3Ysl CIIPABOYHBIE MAaTEPHUAJIBI;
3. wuccnenoBath PYHKIUMU U CTPOUTH UX TPaQUKHU C IOMOILIBIO POU3BOIHOM;
4. pemarth 337a4u C IPUMEHEHHEM ypaBHEHUS KacaTelbHOU K rpaduky GyHKIUY;
5. pemarb 33Ja4d Ha HaXOXJACHHWE HAWOOJBIIET0 W HAUMEHBUIETO0 3HAYEHMs] (PYHKLIHUU Ha
OTpE3Ke;
HUcnoab3oBaTth npuoOpeTeHHbIE 3HAHUA M YMEHHUS B NPAKTHYECKOH eATEJbHOCTH H
MOBCEAHEBHOM KU3HU JJIs1
1. peuieHuss TeOMETpUYECKUX, (PU3HMUECKUX, SKOHOMUYECKHUX U JPYTUX HPUKIATHBIX
3aJ1a4, B TOM YHMCIIE 33/1a4 Ha HauOOJIbIINE U HAUMEHBIINE 3HAUE€HUS C IPUMEHEHUEM
anmapara MaTeMaTU4YECKOTO aHaIn3a.
YpasHeHus u HepaseHcmea
YMmerb:
l. pewmars panuoHaJbHBIE, YPABHEHHSI U HEPABEHCTBA, TPUTOHOMETPUYECKHE YPABHEHUS,
UX CUCTEMBI;
2. pemarb TEKCTOBBIE 3aJaud C TMOMOINBIO COCTABJICHUS YPAaBHEHWI, M HEPABEHCTB,
MHTEPIPETUPYS PE3YJIBTAT C YIETOM OIPAHUYECHHUN YCIIOBUS 3a]1a4H;
3. pemarb ypaBHEHHs, HEPaBEHCTBA M CHCTEMbl C NPUMEHEHHEM TIpadUuyecKux
MIpe/ICTaBICHHUM, CBOMCTB (YHKIIMA, IPOU3BOIHOM;
Hcnoab3oBarth npuoOpeTeHHbIE 3HAHUSA M YMEHHS B NPAKTHYECKOH [IeATEJbHOCTH U
MOBCEAHEBHOM KU3HU 151
1. mocTpoeHus u uccaeqoBaHus NPOCTEUIINX MAaTEMAaTUYECKUX MOIEIIEH.
Dnemenmvl KOMOUHAMOPUKU, CMAMUCIUKU U MEOPULU 8epOSMHOCMeEl
YMmerb:
l.pematy mpocreiiiine KOMOMHATOPHbBIE 3aJadydl METOAOM Iepedopa, a Takke c
HCIOJIb30BAaHUEM U3BECTHBIX (OPMYII;
2. BBIUUCIATH, B IPOCTEHUIINX CIy4asiX, BEPOATHOCTH COOBITUN HAa OCHOBE IOJCYETa
YHUCJIa UCXOMO0B.
Hcnoab3oBarth npuoOpeTeHHbIC 3HAHUA M YMEHUS B NPAKTHYECKOH [eATEJbHOCTH H
NMOBCEAHEBHOM KU3HM JJIsl aHAIN3a PEAIBHBIX YUCIIOBBIX JIAHHBIX, NPEJCTABICHHBIX B BHJIE
auarpamm, rpaukoB; A1 aHalnu3a HH(OPMAalLMU CTAaTUCTUYECKOTO XapaKTepa.

Yposenwv obsz3amenvroti no02omogxku 06yuawe2ocs no 2e0Mempuu.

e VYMerp pemarb MpPOCThbIE 33JaYyd IO BCEM M3YyYCHHBIM TEMaM, BBIIOJHSAA
CTEPEOMETPUUECKUI YEPTEK.

e YMeTh ONKCHIBATh B3AUMHOE PACIOJIOKEHUE IPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

e VYMeTh aHaIM3UPOBATH B IPOCTEHIIMX ClydasXx B3aUMHOE PACIOJIOKEHHE OOBEKTOB B
MIPOCTPAHCTBE.

e VYMerh H300pakaTb OCHOBHBIE MHOTOYI'OJIbHUKHU; BBINOJHATH YEPTEXKH IO YCIOBHUIO
3azad.

e YMeTb CTPOUTH NPOCTEHIINE CEUeHUs KyOa, IPU3Mbl, TUPAMU/IBL.

e VYMerTh pemiarh IUIAHUMETPUUYECKHE M NPOCTEHIlINE CTEpeOMETPUYECKHE 3a7add Ha
HaX0XJEHUE FeOMETPUUECKUX BEJIMYMH (JUIMH, YIJIOB, IUIOIIA/EH).

e VYMeThb HCIIOJIb30BATh IPU PELIEHUH CTEPEOMETPHUUECKHUX 3ajad IIAHUMETPUUYECKUE
(haKThl 1 METOJIBI.

Yposenv 6o3moorcnoii noocomosku obyuaioue2ocs
e VYMeTh pacro3HaBaTh Ha YEPTEKAX U MOJEISAX MPOCTPAHCTBEHHbIE (POPMBI.



e VYMeTh ONUCHIBATH B3aMMHOE PACHOJIOKEHHE MPSAMBIX U IUIOCKOCTEW B MPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CYXICHUS 00 3TOM PacIoOI0KCHUH.

e [IpoBOaUTH TOKA3aTEIbHBIE PACCYKCHUS B XOA€ PEIICHUS 3a/1a4.

e licnonp3oBaTh MPUOOPETCHHBIC 3HAHWUSA M YMEHHS B TPAKTUYCCKOW NEATEITLHOCTH U
MMOBCETHEBHOM KU3HM JIJIS: UCCIIeOBaHUs (MOACTUPOBAHUS ) IPAKTUICCKUX CUTyalluid Ha
OCHOBE HM3y4eHHBIX (DOPMYII U CBOWCTB (DUTYp; BBHIYMCICHUS TUIOMIAJACH MOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEJI TNPU PEIICHUM NPAKTUYECKUX 3a70ay, HCHOJIb3YysAd IpHU
HEO0O0XOUMOCTH CIPABOYHUKHU M BRIYUCIUTEIHHBIC YCTPOUCTBA.

Obwue yuebnbvle yMeHUs, HABbIKU U CNOCOObL 0esimelbHOCHU

B xone ocBoeHUS cojiepkaHHUS FEOMETPUIECKOTO OOpa3oBaHMS yUaIlWecs OBJIAJICBAIOT
pa3zHoO0Opa3HBIMH CIIOCOOAMHU JIEATEIIPHOCTH, IPUOOPETAIOT U COBEPIICHCTBYIOT OTIBIT:
-TIOCTPOCHUST W HCCIICIOBAHUS MaTEeMAaTHUYSCKUX MOJICICH JUIsl OINHCAHWUS W PEIICHUS
MIPUKIIATHBIX 337124, 33]1a9 U3 CMEKHBIX JIUCIUTLIVH;
-BBIMIOJIHCHUST M CAMOCTOSITEILHOTO  COCTaBJICHHSI QJITOPUTMHUYCCKHX MPEANUCAHUN U
WHCTPYKIIMH HA MAaTEMAaTHYECKOM MaTepHuaie;

- BBIIIOJTHCHHUA paCyYCTOB IMIPAKTUUYCCKOTO XapaKTepa,

-HMCIIOJIH30BAaHUSI MaTEeMaTHUECKUX (OPMYJ MW CaMOCTOSITEILHOTO COCTaBiICHHS (OpMya Ha
OCHOBE 000O0IIIEHUS YaCTHBIX CIy4aeB U SKCTIICPUMEHTA,

-CaMOCTOSITENIbHOM paboThl C UCTOYHUKAMU HH(popmanuu, 0000IIeHHS U CHCTEMaTU3alUU
MOJIy4€HHOU MH(QOpMAIK, UHTEIPUPOBAHNUS €€ B INYHBIN OIIbIT;
-IPOBEACHUSI JI0Ka3aTEIbHBIX PACCYKIEHUH, JIOTMYECKOTO 000CHOBAHUS BBIBOJIOB, Pa3IN4YECHUS
JOKa3aHHBIX M HEJOKa3aHHBIX YyTBEP)KJIEHUM, apryMEHTUPOBAHHBIX U 3MOLMOHAJIBHO
yOEIUTENbHBIX CYXKICHUM;
-CAMOCTOSITEIbHOM M KOJUIEKTUBHOW JESTENbHOCTH, BKJIIOUYEHUS CBOUX pE3yJbTaTOB B
pe3ynbTaThl pabOThl TPYIIIbI, COOTHECEHUE CBOEr0 MHEHHSI ¢ MHEHHEM JPYTUX YYaCTHHUKOB
y4e0HOTO KOJIJIEKTUBA 1 MHEHUEM aBTOPUTETHBIX HCTOYHUKOB.
Hcnosb30BaTh NpUOOpPETEHHbIE 3HAHMSL M YMEHUs B MPAKTUYECKOW JIeATENbHOCTU U
[IOBCEIHEBHOM KU3HU JUIS:
"  ONHMCaHMS pealbHbIX CUTYalUil Ha SI3bIKE T€OMETPUN;
"  pacyeToB, BKIKOYAIOIIUX MPOCTEUIINE TPUTOHOMETPHUYECKHE (POPMYIIbI;
"  pelleHUs TeOMETPUUYECKUX 3a/1a4 C UCII0Ib30BaHUEM TPUTOHOMETPHUU
" pelleHus MPaKTUYECKUX 3a/lad, CBS3aHHBIX C HAXOXKICHHUEM TI'€OMEeTPUUYECKUX
BEJTUYMH (MCIOJIB3Ysl IPU HEOOXOMMOCTH CIIPABOYHHUKHU M TEXHUUECKUE CPEJICTBA);
" [IOCTPOCHMH TI€OMETPUUECKHMU HHCTPYMEHTaMHu (JIMHEIKa, YroJbHHUK, LHUPKYJb,
TPAHCIIOPTHP).

KpnTepnn U HOPMbl OLEHKH 3HaHI/II7[, YMeHI/Iﬁ U HABBIKOB 06yqalomnxc;1 no
MAaTEMAaTHKE.

1. OnleHKa MM CbMEHHbBIX KOHTPOJbHBIX PA6OT 00YYAIOIIUXCA 110 MAaTEMATUKE,
OTBeT OLIEHUBAETCSI OTMETKOM «5», eciun:
- paboTa BBIMIOJIHEHA TIOJHOCTHIO;

- B JIOTMYECKHX PACCYKJICHHUSAX U 000CHOBAHHUH PEIIECHUS HET MPoOeIoB U OIINOO0K;
- B PpELIEHUU HET MaTeMaTUYECKUX OLIMOOK (BO3MOXXKHA OJIHA HETOYHOCTh, OIIMCKAa,
KOTOpasi He SIBJISETCS CIeACTBUEM HE3HAHUS WM HEMOHUMAaHMs yueOHOro MaTepuaa).
OtMmeTKa «4» CTaBUTCS B CIACAYIONMINX CITyJasx:



- paboTa BBINOJIHEHA TOJHOCTHIO, HO 0OOCHOBAHMSI LIATOB PELIEHUSI HEIOCTATOUYHbI (EeCIu
yMeHHEe 000CHOBBIBATh PACCYXKICHUS HE SIBJISIIOCH CIICIIMAIBHBIM 0OBEKTOM IMPOBEPKH );

- JIOMyIIEHbl OJHA ONIMOKAa WJIM €CTh JBa — TPU HEAOYETAa B BBIKJIAJIKAX, PUCYHKAX,
yepTexax uiau rpadukax (e€ciau 3T BUABI padOT HE SBISUIMCH CHECIUATBHBIM OO0BEKTOM
IIPOBEPKH).

OtMeTKa «3» CTaBUTCS, €CIIU:

- gomymieHo OoJiee OJHOW OMIMOKW WM OOJjiee MBYX — TPEX HEJIOYETOB B BBIKIIAJKAX,
YepTeKax Wik rpadukax, HO oOydaromuics oOnamaer o0s3aTeIbHBIMH YMEHHSIMHU T10
IIPOBEPSIEMOM TEME.

OTMeTKa «2)» CTaBUTCS, €CIIU:

- JIONYILIEHbl CYIIECTBEHHbIE OIIMOKM, TOKa3aBLIMe, 4YyTo oOOydawomuiics He oOiaaaer

00s13aTEILHBIMU YMCHUAMU I10 I[aHHOﬁ TeMe B MOJHOMI MEpe.

Yunures MOKET HOBLICUTH OTMCTKY 3a OpI/IFI/IHaJ'IBHBII\/’I OTBCT Ha BOIIPOC UJIK OPUTHHAJIBHOC
pe€ieHuE 3aaadd, KOTOPBIC CBUACTCIBCTBYIOT O BBICOKOM MATEMAaTHYCCKOM PA3BUTHH
oOyuaromierocs; 3a peueHue 0osee CIO0XKHOM 3a1aud WM OTBET Ha 0oJiee CIIOXKHBIA BOMPOC,
MPEeAIOKEHHBIE 00yJaroMIeMyCsl JOTOTHUTEIBHO MOCTE BBITOJHEHUS UM KaKUX-THOO APYTrux
3a/IaHHMN.

2. OueHKa YCTHBIX OTBETOB 00YYalOUIMXCS 110 MaTeMaTUKe.
OTBeT OlLIeHNBAETCs OTMETKOM «5», €Cliu yYEHHK:
- TIOJHO PacKpbUl COJEp:KaHUE MaTepuana B 00beMe, IPEeAyCMOTPEHHOM IPOrpaMMoil u

Y4€OHUKOM;

- UBJOXKHJ MaTepual TPaMOTHBIM S3bIKOM, TOYHO HCIIOJIB3yS MaTEeMaTHYCCKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY, B OIIPEJICIICHHOM JIOTHYECKOH ITOCIIeIOBATEIILHOCTH;

- TPaBWIBHO BBITOJIHWI PUCYHKH, YEPTEKH, TpadUKH, COMMYTCTBYIONIUE OTBETY;

- TI0Ka3aJl yMEHHUE WLIIOCTPUPOBATH TCOPHIO KOHKPETHBIMU MPUMEPAMH, TPUMCHSITH €€ B
HOBOW CHUTYallUW TIPH BBHITIOJHEHUH TPAKTHYECKOTO 3/ IaHNUS;

- TPOJEMOHCTPUPOBAT 3HAHUE TEOPUM paHEe W3YYCHHBIX COIYTCTBYIONIUX TEM,
c(OPMHUPOBAHHOCTh M YCTOWYMBOCTB UCIOJB3YEMBIX IPH OTBETE YMEHUW U HABBIKOB;

- OTBEYaJ CAaMOCTOSITENILHO, 0€3 HABOISAIINX BOIIPOCOB YUHUTEIIS,

- BO3MOXHBI OJTHA — JJB€ HETOYHOCTH IPU OCBEIIEHHE BTOPOCTEIICHHBIX BOIPOCOB WJIH B
BBIKJIQ/IKaX, KOTOPBIC YICHHUK JIETKO MCIIPABHII TIOCTIC 3aMEYaHHST YUUTEIS.

OTBeT OLEeHUBAETCS OTMETKOM «4», €clii yJIOBJIETBOPSET B OCHOBHOM TPEOOBAaHUSM Ha OLIEHKY
«5», HO TIpU 3TOM UMEET OJIUH U3 HEJOCTaTKOB:
- B HW3JIO)KEHUU [IOMYILEHbl HeOosblIne MpoOesbl, HE MCKa3UBIIEE MaTeMaTUYECKOe

COJCPIKaHNEC OTBETA,

- JO0INymEHbl OAWH — JBa HEAOYECTA IPHU OCBCHICHHMHM OCHOBHOI'O COACPIKAHUA OTBCTA,
HCITPABJICHHBIC ITOCJIC 3aMCUYaHUA YYUTCIIA,

- JOIyHICHbI omubka win OoJjiee ABYX HEOOYCTOB IIPU OCBCUICHHU BTOPOCTCIICHHBIX
BOITPOCOB MJIM B BBIKJIAAKAX, JICTKO UCHPABJICHHLIC ITOCIIC 3aMCUAHUA YIUTECIIA.

OtMmeTka «3» CTaBUTCS B CIEAYIOIINX CIyJasX:
- HEIOJIHO PACKPBITO COJEp)KaHHE MaTepHaia (CoJaepKaHnue M3JI0KEHO (hparMeHTapHO, HE

BCEraa HOCJ'IGI[OBaTeJ'IBHO), HO IIOKa3aHO 0611166 IIOHUMAaHHEC BOIIpoca u
MNpOACMOHCTPUPOBAHBI YMCHHSA, JOCTATOYHBIC AJId YCBOCHUS IIPOTPAMMHOI0 MaTepuaa,
- HUMCIIMCh 3aTPyAHCHUA WM JOIIYIICHBI OIIMOKU B OIIpCACIICHNN MaTeMaTUIEeCKOM
TCPMHUHOJIOTHH, YCPTCI)KaAX, BBIKIIAAKaX, UCIHPABJICHHBIC IMOCJIC HCCKOJBKHUX HABOIAIIUX
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BOIIPOCOB YUUTENS;

YUCHUK HE CIIpaBHJICA C IMPUMCHCHHUEM TCOPHU B HOBOM CUTyallul IIPHU BBINIOJIHCHUHN
MMPAKTUYCCKOT'O 3aJlaHUs, HO BBIIIOJHUI 3aJaHUA O6$ISaTeJ'II>HOFO YPOBHA CIIOKHOCTH II0
JTAaHHOH TeMe;

IIpru JOCTATOYHOM 3HAHHM TCOPECTUUYCCKOTO MaTCpualia BbIABJIICHA HCAOCTATOYHAA
c(hOpMUPOBAHHOCTh OCHOBHBIX YMEHUHN 1 HABBIKOB.

OTMmeTKa «2» CTaBUTCS B CIEIYIOLIUX CIy4asx:

HE PAaCKPBITO OCHOBHOE COJICpP)KaHUe ydeOHOTO MaTepuana;
0OHApY)KEHO HE3HAHWE YUYCHHUKOM OOJIbIIeld WM HamOoJiee BaAKHOW YacTH y4eOHOTO
MaTepHaa;

JIOTYILIEHbl OMIMOKM B ONPENENICHUU MOHATUM, MPU HCIOJb30BAaHUM MaTEeMaTHYECKON
TEPMHUHOJIOTUH, B PHUCYHKaX, uYepTekax WU rpadukax, B BBIKJIAJKaX, KOTOpPbIE HE
HCIIPABIICHBI MOCIIE€ HECKOJIBKUX HABOIALIMX BOIIPOCOB YUUTEIS



2. CopgepxxaHve y4yeOHOro npeaMmeTta

Anreopa -10 kmacc

1. Tpuronomerpunuyeckue GyHKUHHU

ToxnecTBeHHbIE TPEOOPa30BaHUS TPUTOHOMETPUUYECKUX BhIpaKeHUN. TpuroHomeTpruyeckue
(GYHKIIMM YHCIOBOTO apryMeHTa: CHHYC, KOCHMHYC W TaHreHc. llepuoanueckue QyHKUIHU.
CpoiicTBa U rpaduKy TPUTOHOMETPUUECKUX (PYHKIIMA.

OcHOBHas WLe€JNb — pacHIMPUTh U 3aKPENUTh 3HAHUS U YMEHHUS, CBSI3aHHBIE C
TOXKJIECTBEHHBIMH IPEOOpPa30BAHUAMU TPUTOHOMETPUYECKUX BBIPAXKEHHUI; M3yYUTh CBONCTBA
TPUTOHOMETPUUECKUX (PYHKIIMI U MO3HAKOMUTH yUaIllUXCsl C UX rpaduKaMu.

N3ydyeHue TemMbl HauMHAETCS C BBOJAHOI'O MOBTOPEHHUS, B XOJI€¢ KOTOPOTO HAIOMHUHAOTCS
OCHOBHbIE (POPMYIIbI TPUTOHOMETPUHU, U3BECTHBIE U3 Kypca anreOpbl, U BBIBOJAATCS HEKOTOPbIE
HOBble (opmynbl. OT ydamuxcs He TpeOyeTrcsi TOYHOrO 3alloOMUHAHUS BceX (OpMyIlL.
[Ipenmnonaraercsi BO3MOXHOCTh HMCHOJIb30BAaHUS PA3IMYHBIX CIPABOYHBIX MaTEpHUAIOB: yueO-
HUKa, TabJIUL, CIIPaBOYHUKOB.

Ocob6oe BHUMaHUE CIEAyeT YACIUTh padoTe C eAMHUIHON OKPY)KHOCTHIO. OHA CTAaHOBHUTCS
OCHOBOM Il OIpe/eeH sl CUHYCa U KOCHHYCA YUCIIOBOTO apryMEHTa M UCIOJIb3YeTCs Jajiee
JUIs BBIBOJA CBOMCTB TPUTOHOMETPUUECKUX (GYHKIUN W pEIIeHHUs TPUTOHOMETPUUYECKUX
YPaBHEHUM.

CucremaTu3upyroTcs CBeACHHS O (QYHKUMSIX M Trpaukax, BBOJSITCS HOBbIE MOHSTHS,
CBSA3aHHbIE C MCCIEAOBAHMEM (YHKUMHA (IKCTPEMYMbI, NEPUOAMYHOCTH), U 0OIIas cxema
uccienoBaHus GyHKUMd. B cooTBeTcTBUM € 3TON 0O0LIEl cXeMoW MPOBOAMUTCSA HCCIEJOBaHHE
(GYHKIMM CUHYC, KOCUHYC, TAHI'€HC U CTPOSITCS UX TpadUKU.

2. TpuroHomerpuuyeckne ypaBHeHHUS

[IpocTenmme TpuroHOMeTpuYeCKre ypaBHeHUs. Pelienne TpuroHoMeTpu4ecKux ypaBHEHHM.

OcHOBHas Helb — chopMHupoBaTL ~ yMEHHME  pelaTh  MpocTeHIIne
TPUTOHOMETPUYECKHE YpaBHEHUS U TO3HAKOMHUTb C HEKOTOPbIMH IpPHUEMaMH pELIEHUs
TPUTOHOMETPUUECKUX ypaBHEHUH.

Pemenune nmpocredmmx TPUTOHOMETPUUYECKHX YpaBHEHUI OCHOBBIBAETCS Ha H3YyUEHHBIX
CBOMCTBaxX TpUroHoMmerpuueckux ¢GyHkuuid. [Ipu aToM 1enecoodpa3Ho MIMPOKO MCHOIB30BAThH
rpaduyecKkue WUTIOCTPAllMK C MOMOUIBI0 €IUHUYHON OKPYKHOCTU. OTAEIbHOr0 BHHUMAaHUS
3acIy)KUBaIOT ypaBHEeHHUs Buja sin T = 1, cos =0 u T. . VX perienue Heueaecooopa3HO CBO-
TUTH K IIPUMEHEHHIO 001uX GopMyIL.

OtpaboTka  KakuX-JIMOO  CHEIHAJbHBIX IMPUEMOB  pelleHus 0ojiee  CIOXKHBIX
TPUTOHOMETPUYECKUX YpaBHEHMH He mpenycmarpuBaerca. JlocrarouHo paccMOTpeTh
OTJIeIbHBIE MPUMEPBl PEHICHHs] TaKUX YPaBHEHUH, MOJYEPKHBas OOILIYI0 HJICI0 PpEIICHHS:
MIPUBEACHNUE YPaBHEHUS K BUJY, COJIEPKALIEMY JIHUIIb OJAHY TPUTOHOMETPUUYECKYIO (PYHKIIHIO
OJHOTO Y TOTO K€ apryMEHTa, C MOCIEAYIONIEH 3aMEHOM.

Martepuan, KacarolUiCsS TPUTOHOMETPUYECKUX HEPABEHCTB M CUCTEM YypaBHEHUH, HE
ABIIIETCS 00A3aTENbHBIM.

Kak u B mpenpinymiei TeMe, npeanoiaraeTcss BO3MOKHOCTb MCIIOJIb30BaHUSI CIIPABOYHBIX
MaTepHasoB.



3. Iloka3zarejbHas 1 Jorapupmudeckass GyHKUUH.

[loHdaTHE O cCTeneHM ¢ UPpPAlMOHAIBHBIM IIOKa3aTesneM. PemeHne uppannoHaIbHBIX
YPaBHEHUM.

[lokazarenbHast QyHKUusA, ee cBoiicTBa U rpaguk. ToxkaecTBeHHbIe NpeoOpazoBaHUs
ITOKA3aTEIbHBIX YPABHEHUM, HEPABEHCTB U CUCTEM.

Jlorapudgm uncna. OcHoBHble cBoiicTBa jorapudmos. Jlorapudmuueckas QyHkuus, ee
cBoiicTBa U rpaduk. Pemienue orapupmMuueckux ypaBHEHUN 1 HEPABEHCTB.

[IpousBonHass mokazarenbHOW GyHKouu. Yucio e U HarypalbHbIA  Jorapudm.
[IpousBoiHas cTeNeHHON QYHKIINU.

OcHOBHas meaAb — INPUBECTH B CHUCTEMY M OOOOIIUTH CBEIEHUS O CTEIECHSX;
03HAaKOMUTH C [M0KA3aTEIbHOU, JorapupMUIecKoil u cTeneHHON (QYHKIUSAMU U UX CBOIICTBaMH;
HAay4yuTh peulaTb HECJOXKHbIE IOKa3aTelbHble, JorapuMuyeckue M HPpaLUOHAIbHbBIE
YPAaBHEHUS, UX CUCTEMBI.

Crnenyer yuyecTb, 4TO B Kypce aiareOpbl JEBATHJIETHEH LIKOJIbI BOIPOCHI, CBSI3aHHBIE CO
CBOMCTBAMM KOPHEW Tr-il CTENIEHH M CBOWCTBAMM CTENECHEN C palMOHAIBHBIM IIOKA3aTENEM,
BO3MOXHO, HE paccMaTpUBAJIUCh, H3Y4YEHHE MOMIO OBIThb OrPAHUYEHO JIEHCTBUSMHU CO
CTENEHSMM C LIEJIBIM IT0Ka3aTelIeM M KBaJIpAaTHbIMH KOPHAMHU. B 3aBUCMMOCTH OT peanbHOU
MOJArOTOBKH KJIacCa Ta TeMa U3ydaeTcs 100 B BUJE MOBTOPEHHUS, JINOO KaK HOBBII MaTepuall.
Cepbe3Hoe BHHUMaHHUE CIEIyeT YAEIUTh paboTe C OCHOBHBIMU JOrapu(PMUUECKUMU U
ITOKA3aTEIbHBIMU TOKJIECTBAMHM, KOTOPBIE UCIOJIB3YIOTCS KAK IIPU U3JIOKEHUH TEOPETHUYECKUX
BOIIPOCOB, TAK U MPH PEIICHUM 3a/]a4.

HccnenoBanue mnokazareabHOW, JOorapu@MUYECKOM M CTENeHHON (QYHKUIUN NPOBOAUTCS B
COOTBETCTBUU C paHee BBeJIeHHOW cxeMoi. [IpoBoanTcs kpaTkuii 0030p CBOMCTB 3TUX (PYHKLIMIHA
B 3aBHUCHMOCTH OT 3HAYEHUH NIapaMeTPOB.

PackpeiBaeTcst posib moka3aTelbHOM (YHKIUM Kak MaTeMaTHUYeCKOW MOJENH, KOTopas
HaXOJUT IIHWPOKOE MIPUMEHEHUE TIPU U3YUYEHUHU PA3IMYHBIX IPOLECCOB.
Martepuan 06 00paTHOI PYHKLNU HE ABISETCS 0053aTENbHbBIM.

T'eomerpus — 10 kiacc

1. AKCHOMBI CTEPEOMETPHUHA U UX l'[pOCTEﬁlIIHG CJIeACTBUA.

OcCHOBHBIC TOHATHSA CTCPCOMCTPHU. AXCHOMEI CTCPCOMETPHHN U UX CBA3b C aKCHOMaMHU
IIaHUMETPUH.

OcHoBHas nenb — cHOpMUPOBATH TMPEACTABICHUS y4alIUXca 00 OCHOBHBIX
MOHATHAX U aKCHOMAaX CTEPEOMETPHH.

Tema urpaer BaXHyI0 pojib B Pa3BUTHH MPOCTPAHCTBEHHBIX MPEACTABICHUN yUYaIuXcs,
(baKTHYEeCKH BIEPBBIC BCTPEUAIOIIMXCA 37€Ch C MPOCTPAHCTBEHHOW TeoMerpuein. [losTtomy
MpenoJgaBaHue CIeAyeT BECTU C IIMPOKUM MPUBIICYCHUEM MOJIeJIeH, puCYHKOB. B xo/e pemenns
3a/1a4 cieayeT 100UBaThCs OT yUaluXcs MPOBEACHUS IOKA3aTEIbHbIX PACCYKACHUH.
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2. IMapaniieJbHOCTh NPSAMBIX H IIJIOCKOCTEH.

[TapamtensHble npsiMble B npocTpaHcTBe. [Ipu3Hak mapamiensHOCTH NpsAMbIX. [Ipu3Hak
napajuleIbHOCTH MpsAMOM M 1uiockocTH. [lpu3Hak mnapaienbHOCTH IulockocTeil. CBoiicTBa
napajuieIbHOCTH MIocKocTel. M300paxeHne MpoCTpaHCTBEHHBIX (UIYp HA IUIOCKOCTH U €ro
CBONCTBA.

OcHOBHas 1melb — JaTh y4YalIUMCS CHCTEMATHYECKHE 3HAHUS O MapaJlIeIbHOCTH
MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.

B teme 0060011ar0TCs U3BECTHBIE U3 INIAHUMETPUN CBEACHUS O NMAPAJUIETbHOCTH MPSMBIX.
Ha npumepe teopembl 0 CyHIECTBOBAHMM M €IMHCTBEHHOCTH MPSIMOU, MapajyieIbHONW JaHHOM,
yyauecs: MoJiydaroT HPEICTaBICHHUS O HEOOXOJUMOCTH 3aHOBO JI0Ka3aThb W3BECTHBIE UM U3
MJIAHUMETPUHU (DAKTHI B TEX CydasX, KOTJa pedb UIET O TOUKAaX U MPSMBIX MPOCTPAHCTBA, a HE O
KOHKPETHOM IJIOCKOCTH.

3amaun  Ha JIOKAa3aTEeIbCTBO pEMIAIOTCS BO MHOTHX CIydasx [0 aHaJOTHH C
JI0Ka3aTelbCTBAMU TEOPEM; BKIIOYCHHE 3a7ad Ha BBIYMCICHHE JUIMH OTPE3KOB ITO3BOJIAET
I[CJICHANPABICHHO IIPOBECTH TOBTOPCHHE Kypca IUIAHUMETPHH: pPaBEHCTBA W TOJI00US
TPEYrOJIbHUKOB; OIIPEACIICHUI, CBOMCTB M IPHU3HAKOB IPSAMOYTOJIbHUKA, Iapajuienorpamma,
pomba, KBasparta, Tpareuuu 1 T. 1.

CpoiicTBa mapajieNbHOIO MPOEKTUPOBAHUSA MPUMEHSIOTCA K PEIICHUIO MPOCTEHIINX
3aJ1a4 U MPaKTUYECKOMY IMOCTPOEHUI0 M300paKeHUH MPOCTPAHCTBEHHBIX PUTYp HA IUIOCKOCTH.

3. [MepneHAUKYJIAPHOCTH NPAMBIX U IJIOCKOCTEM.

[lepnenaukynspHble npsMble B pocTpaHCcTBE. [Ipu3HAK NMEPIEHIUKYISPHOCTH IPSIMOM
u miockoctd. CBOICTBAa MNEPHEHIUKYISIPHOCTH NpsMONW M IUIOCKOCTH. [lepnenmukynsp u
HAaKJIOHHAs K IJIOCKOCTH. Teopema o Tpex nepneHaukyispax. [IpusHak nepneHauKyisipHOCTH
IJIOCKOCTEN. PaccTossHre MeX Iy CKpPEIMBAOIUMHUCS MPSAMBIMA. [I[puMeHeHne opToroHabHOro
IIPOEKTUPOBAHUS B TEXHUYECKOM YEPUYEHUH.

OcHoBHasg Henb —  JaTh  ydyalllUMCAd ~ CUCTEMAaTU4YeCKUe  CBEACHHUS O
MEPIEHIUKYISIPHOCTH MPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

Martepuan Tembl 060011aeT U CUCTEMATU3UPYET U3BECTHBIE YUALTUMCS U3 ILNIAHUMETPUU
CBEJICHUS O MEPIIECHINKYISIPHOCTH NPsAMBIX. M3ydeHue TeopeM 0 B3aMMOCBS3U NapaJlIeIbHOCTH
U MEPHEHIUKYISIPHOCTH MPSMBIX M IUIOCKOCTEH B IPOCTPAaHCTBE, a TakKKe Marepuail o
NEPIEeHIUKYIIApE U HAKIOHHBIX I€J€CO00pa3HO COYETaTh C CUCTEMATHYECKUM IOBTOPEHHEM
COOTBETCTBYIOIIETO MaTepuaia U3 INIaHUMETPHUH.

Pemrennst mpaktrueckn BcexX 3a/1ad HAa BBIYHMCIECHUE CBOJAATCS K IPUMEHEHHUIO TEOPEMBI
[Mudaropa u cnenctBuit U3 Hee. Bo MHOTMX 3ahayax BO3MOKHOCTb NPUMEHEHHS] TEOPEMbI
[Mudaropa win ciencTBuil U3 Hee 0OOCHOBBIBACTCS TEOPEMOM O TpeX MEPHEHAUKYISIpax WU
CBOWCTBAMM NAapAJUIEIIBHOCTH U NEPIEHANKYIIPHOCTH IIIOCKOCTEH.
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Tema mmeeT BakHOE MIPONCACBTUUCCKOC 3HAYCHUC MJI1 HM3YUCHHUA MHOTI'OIPaHHHKOB.
dakTnuecku IIpH PCIICHUU MHOTHUX 3aJia4, CBA3aHHBIX C BEIYMCICHUEM IJIMH NCPIICHAUKYJIApA U
HAKJIOHHBIX K INIOCKOCTH, P€Yb UACT O BBIYUCIICHUHN 3JICMCHTOB ITUPAMU.

4. MHOrorpaHHHMKH.

JIByrpaHHbBII M  MHOTOTPaHHBIM  yriael. JIMHEHHBIM yroj  JABYTpaHHOTO  yrija.
Mpuororpannuku. CedeHus MHororpaHHukoB. Ilpusma. IlpsimMas u mnpaBwibHas HPU3MBL
[Tapamenenunen. Ilupamupa. Ycedennas nupamupaa. IlpaBuneHas nupamupna. [IpaBuibHbIE
MHOTOTpPaHHUKHU.

OcHoBHasi 1enb — JaTh y4allUMCsl CUCTEMaTHYeCKue CBEIEeHUs 00 OCHOBHBIX BHAAX
MHOTOTPaHHUKOB.

Ha wmarepuane, cBA3aHHOM C M3y4€HHEM IPOCTPAHCTBEHHBIX I'€OMETPHYECKUX (Uryp,
MOBTOPSIIOTCA M CHCTEMAaTU3MPYIOTCS 3HAHMS y4YallUuXCs O B3aUMHOM pPAacloJIOXKEHUH TOYEK,
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE, 00 U3MEPEHUN PACCTOSIHUM U YIJIOB B IPOCTPAHCTBE.

[IpocTpaHCTBEHHBIE MPEACTABICHUS YYallUXCS pa3BUBAKOTCS B IPOLECCE PELICHUS
00JbIIOro uMcia 3aj1ad, TPeOYIOIMX pacrno3HaBaHUS PA3JIMYHBIX BHJIOB MHOTOTPAaHHUKOB U
(bopM UX CedeHH, a TaKkKe MOCTPOEHHUSI COOTBETCTBYIOLIUX YEPTEKEH.

[IpakTHueckass HanpaBIEHHOCTb Kypca pealu3yeTcsi 3HA4YUTEIbHBIM  KOJUYECTBOM
BBIYHMCIIUTENIbHBIX 33/1a4.

S. lloBTopenue. Pemenue 3agay.
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Anrebpa — 11 knacc

1. IlpousBoaHast

[IponsBonmnas. IlpomsBonHble cymMBbl, Ipou3BeleHHs M yacTHoro. IIpowmsBonHas
CTeneHHOM (DYHKIIMU C LIEeTBIM Moka3areneM. [Ipou3BoaHbIe CHHYCA U KOCHHYCA.

OcHoBHas 1eab — BBECTU I[IOHATUE [IPOU3BOJHON; HAYyYUTh HAXOIUTh
MIPOU3BO/IHbIE PYHKIUHI B CiIydasX, HE TPEOYIOIIMUX TPYAOEMKHUX BbIKIAI0K.

[Ipn BBeneHMM NOHATHS NMPOU3BOJHOM M M3YyYEHHMM €€ CBOMCTB CIEAyeT ONMPAThCS Ha
HarJIgJHO-UHTYUTUBHBIE MPEICTABICHUS y4alllUXCs O MPUOMMKEHMH 3HAYeHUH (QYHKUUU K
HEKOTOPOMY YHCITY, O PUOIMKEHUH Yy4aCcTKa KPUBOM K IPSIMOM JIMHUU U T. II.

dopmupoBaHue TMOHATUS Mpenena (QYHKIMM, a Takke YMEHHE BOCIPOU3BOJIUTH
JI0Ka3aTeNbCTBA KaKUX-JIM00 TEOpEM B JaHHOM pasjielie He mperycMmarpuBarorcsa. B kauecte
IIpUMepa BBIBOJA IPABWJI HAXOXKACHHUS IPOU3BOJHBIX B KJIACCE PACCMATPHUBAECTCS TOJBKO
TeOpeMa O IPOU3BOJHOM CyMMBI, BCE€ OCTajJbHbIE TEOpPEMBl pazjiena MpUHUMAIOTCA 0e3
noka3aTtenbcTBa. BaxkHo oTpaboTaTh 10CTaTOYHO CBOOOAHOE YMEHUE TPUMEHSTH 3TU TEOPEMBI
B HECJIOXKHBIX CIIyJasx.

B xonme pemienust 3ajauy Ha npuMeHeHHE (HOPMYIbI MPOU3BOJHON CIOXKHOW (QYHKUUU
MOKHO orpaHnuuThes cirydaeM f(kx + 'b): umeHHO 3TOT ciydail Heo6X0AUM Jasee.

2. [IpuMeHeHMe MPOU3BOAHOM

['eomeTpruecknii 1 MEXaHHYECKHI CMBICI NMPOU3BOAHON. [IpuMeHeHne npou3BOJHON K
MOCTpOCHUIO TpaduKOB (YHKIMI M PEIICHWIO 3a7ad Ha OTHICKAHWE HauOOJIBIIETO0 |
HaVMEHBIIETO 3HAYEHUN.

OcHOBHas LE€JNb — O3HAKOMHUTHb C MPOCTEHIIMMH METoJaMu AUPPEpEeHIINaTLHOTO
MCYMCIIEHUS U BbIPAa0OTAaTh yMEHUE NMPUMEHATh UX JJIS UCClIeA0BaHUs QYHKIUN U MOCTPOCHUS
rpaduKoB.

Onopa Ha reoMeTpUYEeCKU M MEXaHHMYECKUH CMBICI MPOU3BOJHON JENaeT MHTYUTHBHO
SICHBIMU KPUTEPUH BO3pacTaHus U yObIBaHUS (DYHKIUH, IPU3HAKK MAKCUMyMa U MUHUMYMa.
OcHOBHOE BHHUMaHHE JOJDKHO OBITH YAENEHO pPa3HOOOpa3HbIM 3ajayaM, CBS3aHHBIM C
UCIIOJIb30BAHMEM  MPOU3BOAHOM JuUIsi ucciefoBaHus (yHkuui. OcranbHOW  Marepual
(mprMeHeHue MPOU3BOJAHON K TNPUOIMKEHHBIM BBIYMCIEHUSM, IPOU3BOJAHAs B (HU3UKE U
TEXHUKE) TACTCsl B O3HAKOMUTEILHOM IIJIaHE.

3. IlepBooOpa3Hasi 1 HHTErpaj

[TepBooOpa3nas. IlepBooOpa3Hbie cTeneHHOW (GYHKIMM C LEIbIM TokazareneM (m * -1),
cUHyca U KocuHyca. [Ipocreiiiue npaBusia HaX0KJIEHUS NepPBOOOPa3HBIX.

[Inomane kpuBonmuenHoi Ttpaneuuu. Wuterpan. @opmyna Herotona — JleiGuuna.
[IpumeHneHue uHTErpaia K BBIYUCIEHHUIO TUIOIIAIel 1 00bEMOB.

OcHOBHas LeaAb — O3HAKOMHUTb C MHTETPUPOBAHUEM Kak orepainuei, oOpaTHOM
T depeHIPOBaHUIO; TIOKa3aTh IPUMEHEHUE UHTErpajia K PeIIEHUI0 TeOMETPUYECKUX 3a/1ad.

3anaya oTpaOOTKM HABBIKOB HAXOKJIEHUS MNEPBOOOpPA3HBIX HE CTaBUTCS, YIPAKHEHUS
CBOJSTCS K IPOCTOMY IPUMEHEHUIO TaOJIMII U IPABUII HAX0K/IEHUS [1EPBOOOPA3HBIX.

WNHTterpas BBOAWTCS Ha OCHOBE pPACCMOTPEHMS 3aJa4d O IUIOIMAAU KPUBOJIMHEHHOMN
Tpamneuuu 1 MoCTpoeHus: HHTerpanbHbix cymMmm. @opmyna HetoTona — JleliGHuUIIa BBOAUTCS Ha
OCHOBE HAarJIsHbIX IPEACTABICHUH.
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B kauecTtBe WLIIOCTpallMM NPUMEHEHUsT MHTErpaja paccMaTpUBAIOTCS TOJBKO 3aJadd o
BBIYMCIIEHUH IUlomIanell u o0beMoB. Crefyer ydectb, yTo opMysa oobeMa mapa BBIBOJUTCS
IIPU U3YyYEHUH JJAHHOW TEMBI U UCIOJIB3YETCS 3aTEM B Kypce reo- * MeTpuu.

Marepuan, kacaromuiicss paboTbl NMEpeMEHHONW CHJIbl M HaxXOXKIEHHs ILEHTpa Macc, He
SBJIIETCS 00A3aTENbHBIM.

[Ipu u3ydeHuH TeMBbI 11eJ1eCO00pa3HO MIMPOKO MPUMEHSTH rpapUuecKrue ULTIOCTPALUH.

4. IloBTopenue. Pemenue 3agay.

T'eomerpus — 11 kiacc

1. Tesia Bpamenus.

Tena Bpamenus: muIMHAP, KOHyC, map. Ceuenus ten Bpamenus. KacaTenpHas mI0CKOCTh K
mapy BHI/IC&HHBIG U OIIMCAHHBIC MHOI‘OI‘paHHI/IKI/I. HOHSITI/IG TCJIa U C€ro HOBerHOCTI/I B
TEOMETPHH.

OCHOBHaﬂ IICJIb — ITIO3HAKOMMUTH yqaumxcsl C HpOCTefIHIHMPI TCIIaMHn BpaHleHI/ISI n HUx
CBOMCTBaMH.

[TonaBnsitomiee OONMBIIMHCTBO 3a7ad K DJTOW TeME MPEACTaBIsSeT COO0OM 3amaud Ha
BBIYUCIICHUE JJIMH, YIII0B U TUIOMIAACH TNIOCKUX (DUTYp, YTO OMPEACIIAeT MPAKTHIECKYI0 HApaB-
JICHHOCTH Kypca. B X0ooe wux peHIGHI/ISI HOBTOprI—OTCH nu CI/ICTeMaTPISPIpy}OTCSI CBCACHUA,
W3BECTHBIE yYaIIMMCA U3 KypCOB IUIAHUMETPUH U cTrepeoMmeTpun 10 kimacca, — pemieHue Tpe-
erJ'IBHI/IKOB, BBIYHUCJIICHHUC OJIMH OKPY)KHOCTGI\/'I, paCCTOSIHI/Iﬁ n T. O., 94TO IIO3BOJIACT OpFaHI/I‘-IHO
HOCTpOI/ITB HOBTOpeHI/Ie. HpI/I peHIeHI/II/I BBIYUCIUTCIIBHBIX 3aJa4 cne)]yeT HOI[)ICp)KI/IBaTB
JOCTAaTOYHO BBICOKPIIZ ypOBeHI) 06OCHOBaHHOCTI/I BBIBOJOB.

2. O0beMBbI MHOTOIPAHHHUKOB.

[Tonsatue 006 oOveme. OOBEMBI MHOTOTPAHHHUKOB: MPSIMOYTOJHHOTO M HAKIOHHOTO
napajuiefienune 108, NpusMbl, upamusl. PaBHoBenukue tena. O0beMbl 0I00HBIX TEIl.

OcHOBHasi LI€b — MPOJIOJDKUTh CHCTEMATUYECKOE H3y4YeHHUE MHOTOIPAaHHUKOB M TeJ
BpAIICHUSI B XOJI€ PELICHUS 3a/1a4 Ha BHIYMCIIEHUE UX 00BEMOB.

[TonsiTe oObeMa U €ro CBOMCTBA MOTYT OBbITh M3y4€Hbl Ha O3HAKOMHUTEIHLHOM YPOBHE C
ONOpON Ha HArJsJHbIEC MPEICTABICHUS U KU3HEHHBIM onbIT ydamuxcs. [lpu BeiBome gpopmyn
00BEMOB MPSAMOYTOJBHOTO MapajUlesienuneaa, HOUPaMUJIbl, IWIMHAPA ¥ KOHYyca LIMPOKO
MIPUBJICKAIOTCS MPUOIMKEHHBIE BBIYMCIECHUS W MHTYUTHBHBIE IPEACTABICHUS YydYalllUXCs O
npenenbHoM nepexojse. OT ydaluxcst MOKHO He TpeOoBaTh BOCHPOM3BEICHHUS BBIBOJA ITHX
¢dopmyn. BriBon ¢opmynbl oObema IIapa MNPOBOJUTCS C MCIOJIb30BaHHEM HHTerpana. Ero
MO>KHO BBITIOJIHUTH B KQUECTBE PELIEHUS 3ajjad Ha ypoKax ajreOpsl U Havaj aHanuza. Marepuan,
CBSI3aHHBIN C BBIBOJAMHU (POpMYIIBI 00beMa HAKJIIOHHOTO TMapajuiesienumnena u oome hopmyisl
00BEMOB TeJl BpAIICHUS, UMEET CIIy)KEOHbI XapaKTep: C €ro MOMOIIbI0O 3aTe€M BBIBOJSATCS
(bopmyiibl 00beMa MpU3Mbl U 00bEMa I11apa COOTBETCTBEHHO.

BonpmMHCTBO 337ay B TEeME COCTaBISIOT 3a7ayd  BBIUMCIIMTEIBHOIO XapakTepa Ha
HEMOCPEJCTBEHHOE NTPUMEHEHUE U3YYEHHBIX (OPMYJ, B TOM YHCIIE HECIIOKHbIE MPAKTHUYECKUE
3a/lauH.
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3. O0beMBbl M IOBEPXHOCTH TeJI BpallleHHs.

O6bem munuHApa, KoHyca, mapa. O0beM MapoBOro CETMEHTa U CEKTOopa.
[TonsiTne twiomamy moBepxHocTH. I[lmomaan OOKOBBIX IMOBEPXHOCTEH NHMIMHApPA M KOHYCa,
10131k cepsl.

OcHoOBHasi Lelb — 3aBEPLIUTh CHUCTEMATHUYECKOE H3Y4YE€HHE Tell BpalleHHs B Ipoliecce
peleHus 3a/1a4 Ha BBIYHCIICHUE TUIOMIA/ICH X TIOBEPXHOCTEH.

[TonsiTMe momany TOBEPXHOCTH BBOAMTCS C OTOPON HA HArJISATHBIC TPEICTABICHUS
yyalxcs, a 3aTeM HOoJy4aeT CTPOroe omnpe/esieHue.

[IpakTuyeckass HampaBIEHHOCTh Kypca OIpEaeNseTcss OOJNBIIUM KOJWYECTBOM 3aad
NPUKIAJAHOTO  XapakTepa, YTO  WrpaeT  CYINIECTBEHHYIO  pOJib B OpTaHU3aIlH
po(QOPUEHTALMOHHON PAOOTHI C yUaTUMUCS.

B Xome pemieHusi TE€OMETPUYECKHX M HECIOXKHBIX IMPAKTHYECKHX 3a7ad OT YYalluXcs
TpeOyeTcsi yYMEHHE HEMOCPEACTBEHHO TMPHUMEHSATh H3ydeHHbIe ¢opmynbl. [lpu pemeHnn
BBIUMCIIMTENIFHBIX ~ 337a4  CIEAYyeT  TIOJJEPKUBAaTh  JOCTATOYHO  BBICOKHHA  YpOBEHb
000CHOBAHHOCTH BBIBOJIOB.

4. lekapToOBbI KOOPAUHATHI U BEKTOPHI B MPOCTPAHCTBE.

JlexapTOBBI KOOPAMHATHI B NPOCTpaHcTBE. PaccrosiHue mexnay TtoukaMu. KoopauHaTel
cepenuHsbl oTpeska. [IpeoOpazoBaHne CUMMETPUN B IPOCTPAHCTBE. J[BUXKEHME B IPOCTPAHCTBE.
[TapannenpHblil mepeHoc B mpoctpaHcTBe. [logobue nmpocTpaHCTBEHHBIX QUIYp. YTOI MEXIY
CKPEUIMBAOIIMMUCSA MPSAMBIMU. YTOJI MEXAY IMpPsAMONM U IUIOCKOCTBIO. YTOJI MEXIy
IJIOCKOCTAMHU.  [lmomane  OpTOrOHaNbHOM  NPOEKIMM  MHOTIOYTOJbHUKA. BekTopel B
pocTpaHcTBe. [[efcTBHS Hax BEKTOpaMH B IIPOCTpaHCTBE. PasyioxkeHue BEKTOpa MO TpeEM
HEKOMIUIAHAPHBIM BEKTOpaM. Y PaBHEHHE IIJIOCKOCTH.

OcHOBHag uenb — OOOOUIUTh U CUCTEMATU3UPOBATh IPEACTABICHUS YyJalIUXCs O
BEKTOpax W JCKAPTOBBIX KOOPIHMHATAX; BBECTH TOHSATHS YIJIOB MEXAY CKpEIIMBAOIUMUCS
MPSIMBIMH, TIPSIMOH U TUIOCKOCTBIO, TBYMSI TUTOCKOCTSIMH.

PaccmoTpeHne BEKTOPOB M CHCTEMBI JIEKAPTOBBIX KOOPAMHAT HOCUT B OCHOBHOM
XapakTep ITOBTOPEHUS, TAK KaK BEKTOPHl M3y4aJIMCh B Kypce IUIAHUMETPUHM, a JEKAPTOBBI
KOOpJIMHATBl — B Kypce aireOpbl AeBsTHIIETHEH miKoabl. HoBBIM Ui yuyamuxcs sBIsS€TCS
IIPOCTPAHCTBEHHAS CUCTEMA KOOPAUHAT U TPEXMEPHBIN BEKTOP.

Pasnuunble BUIBI yII0OB B IPOCTPAHCTBE SABIIAKOTCS, HApsAy C PacCTOSHUAMM,
OCHOBHBIMM KOJIMYECTBEHHBIMH XapPAKTEPUCTUKAMU B3aMMHOIO PACHOJOXKEHUS INPSIMBIX U
IJIOCKOCTEH, KOTOphIE OYAyT LIMPOKO MCIOJIb30BATHCS IPU U3YYEHUU MHOTOIPAHHUKOB U Tl
BpaLCHUS.

Cnenyer oOpaTuTh BHUMaHUE Ha Te KOHQUIypaluu, KOTOpblE YYEHHK OyIeT
HCII0JIb30BaTh B JaJbHEHILIEM: YTOJI MEXKIY CKPEIIMBAIOUIMMUCS peOpaMyu MHOTOIPAaHHUKA, YTOJI
MeXAy peOpoM U IpaHbl0 MHOTOTPaHHUKA, YTOJI MEX/1y IpaHs MU MHOTOI'PaHHHUKA.

OCHOBHBIMHA 3agadyaMH B ):[aHHOfI TEMC SABJIAAIOTCA 3aJa4d Ha BBIYHCICHUC, B XOJAC PCUICHUA
KOTOPBIX YYCHHUKU ITPOBOIAT o0OocHoOBaHue IMPaBUJIBHOCTH BI)I6paHHOFO JJIA BBIYHCIICHUHN yrija.

S. IloBTOpeHHe Kypca reoMeTpHHu.
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3. TemaTnyeckoe IVJIAHUPOBAHUE C YKA3dHUEM KOJINYECTBA 4YdCO0B, 0OTBOAHUMbIX
Ha 0CBOE€HUE KaH(AOﬁ TEeMBbI.

TemaTnueckoe pacnpegejsenne koaudecTsa yacos 10 kiaace «Auaredopar»

Ne Conep:xxanue matepuajia KouunyecTtBo yacoB B | KosinyecTBO 4yacoB B
n/n NpUMEpPHO padoueii mporpamme
nporpamMmme
1. DyHKLMM 1 rpacmku 20 20
2. CTeneHn 1 KopHU 17 17
3. MokasaTenbHas 1 norapudgpmmnyeckas 22 22
PyHKLMSA
4. TpuroHomeTpuyeckre  yHKUMM U UX 24 24
CBOMCTBA
5. MoBTOpEHMe 27 27
UTOIrO 136 136

TemaTnueckoe NJIaHMPOBAHME C YKAa3aHHEM KOJHYECTBA YacOB, OTBOAMMBIX HA OCBOEHHE
Kaxxaoi Tembl B 10 Ki1acce.
KoandyecTBo yacoB Bcero — 136, koJim4ecTBo 4acoB B Heaeio — 4.

Ne HaunmeHnoBanue pasaesia, TeMbl KosmmuectBo DopMbl IIpumeyanue
n/n 4acoB KOHTPOJISA (nara)
1. [Tonstie pynkuuun 3
2. [Ipsimast, runiep6oa, mapabosia u

OKPYXHOCTb 5
3. HenpeppIBHOCTH 1 MOHOTOHHOCTD
byHKIMNA 5
4. KBanparuunas u 1poOHO-TUHEITHAs
¢yukun. [IpeobpazoBanue rpapukoB
5. KontponbHas padorta Ne 1 1 KP
6. Crenennas GyHKUMS NpU
HaTypaJibHOM N 2
7. IloHATHE KOpHS N-CTENEHU 5
8. CBoiicTBa apu()METHUECKOTO KOPHSI 5
9. CreneHs ¢ palnoHaIbHBIM
oKa3aTeneM 4
10. | KonTponbHas pabora Ne 2 1 KP
11. | Iloka3arenbHast QyHKIUS 6
12. | Ilonstue norapudma 7
13. | CpoiictBa jorapudma 8
14. | KonTponbHas pabora Ne 3 1 KP
15. Yron noBoporta 1
16. | Pagmannas mepa yria 2
17. CuHYC ¥ KOCHHYC JIFOOOTO yriia 3
18. | TanreHc u KOTaHreHc J000TO yriia 3
19. [IpocTeimme TpUrOHOMETPUIECKHE 3
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ypaBHEHUSA

20. PopMyIIbl IPUBEICHNUS 3
21. CpoiictBa u rpaduk QyHKIIUU CHHYC 3
22. CpoiicTBa u rpaduk QYHKIIMH KOCHHYC 3
23. | CgoiictBa u rpaduku QyHKIMI
TAHT'€HC U KOTAHT'€HC 2
24. | KonTponbHas padorta Ne 4 1 KP
25. 3aBUCUMOCTb MEXKTY
TPUTOHOMETPHUYECKUMH (PYHKIIHSIMUA
OJIHOTO M TOTO € apryMeHTa 4
26. | CuHYC U KOCHHYC CYMMBbI U Pa3HOCTHU
JIBYX YIJIOB 4
27. | TanreHc cymMMBI ¥ pa3HOCTH JIBYX
YIJI0B 3
28. | Tpuronomerpuueckue QyHKIUU
JIBOMHOTO yria 3
29. | IlpeoGpa3oBanue MPOU3BEICHUS
TPUTOHOMETPHUYECKUX (PYHKIUH B
cymmy. OOpaTHOE peoOpa3oBaHue 4
30. | Pemenue TpUroHOMETpUYECKUX
YpaBHEHUH 7
31. | KontposbHas pabota Ne 5 1 KP
32. OyHKUMU U TpaduKu 8
33. | YpaBHEHUS U HEPABEHCTBA 8
34. | UtoroBas KoHTpoOJIbHAs paboTa 2 KP
35. | PesepB 9

TemaTnueckoe pacnpegejseHne koaudecTsa yacos 11 kiaace «Auaredopar»

Ne Conep:xxanue matepuajia KoumnyecTrBo yacoB B | KosimuecTBo 4yacoB B
n/n NpUMepPHO padoueii mporpamme
nporpamMmme
[ToBTOpEHUE. 8
1. HenpepbIBHOCTb U Npegen gyHKUuK. 10 10
2. MpounsBofHas PyHKLMN. 12 12
3. TexHuka anddepeHunpoBaHus. 13 13
4. WHTerpan n nepsoobpasHas. 12 12
5. BeposiTHOCTb M cTaTUCTUKA. 20 20
6. KomnnekcHble yncna. 15 15
7. O6o6uatoLlee NOBTOPEHME. 16 16
UTOIrO 136 136
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TemaTnueckoe NJIaHMPOBAHME C YKA3aHHEM KOJHYECTBA YacOB, OTBOAMMBIX HA OCBOEHHE
Kaxxaoi Tembl B 11 Ki1acce.
KoandyecTBo yacoB Bcero — 136, koJim4ecTBo 4acoB B Heaesio — 4.

Ne HaumeHoBaHue pa3zaeJia, TeMbl KoauuecTBO Dopmbl Mpumeyanue
n/n 4acoB KOHTPOJISA (nara)
1. lMoBTOpeHue. PelueHne ypaBHEHWN. 1
2. PelueHvne HepaBeHCTB 1
3. Bbluncnennsa n npeobpasoBaHus

BblpaXXeHUi 1
4. 3afayv ¢ npuknagHbIM cogepxaHnem 1
5. PelleHne TekcToBbIX 3ada4 1
6. YTteHue rpadukoB U guarpamMmm. 1
7. TecTtnpoBaHue 3a 10 knacc. 1 TeCcT
8. AHanus TectMpoBaHus. PelueHune 3agavq. 1
9. HenpepbIBHOCTb hYHKLUMU B TOYKE U Ha

NPOMEXYTKE. 1
10. PelueHne HepaBeHCTB METOAOM

WHTEpBanos 2
11. Touka paspbiBa 1
12. Pa3pblB yHKLUMK: BECKOHEYHbIN U

YCTpaHUMBbI 1
13. Mpegen yHKLMN B TOYKeE. 1
14. Ces3b Mexay npeaenom u

HEenpepbIBHOCTHIO DYHKLMM B TOYKE. 1
15. OnpegeneHne HenpepbLIBHOCTU U Npeaerna

OYHKLMN, 1
16. [okasaTenbCTBO HENPEPBLIBHOCTH

NMHENHOW OYHKLIMK 1
17. YpaBHeHWs: BepTUKarnbHOMN,

rOpM30OHTaNbHOM U HAaKNOHHOM aCUMNTOT. 1
18. MoHsTne GeckoHevHoro npeaena u

npegerna Ha 6eCKOHEYHOCTH. 1
19. [MpaBuna BblYUCNEHNS NPeaenos. 2
20. KoHTponbHas pa6ota Ne 1. 1 KP
21. CekyLuas v kacaTtenbHas K rpaguky 1
22. YrnoBow KOaPPULMEHT KacaTenbHO 2
23. YpaBHeHue kacaTenbHOM 2
24. MpupalleHne aprymeHTa u npupaiieHue

PYHKLMM 1
25. MpoussogHas 1 gucddepeHumnan dyHkumm | 1
26. OuddepeHunpoBaHue 1
27. Pur3nyeckmin cMbIiCn NPOU3BOAHON 2
28. Toykn Bo3pacTaHns u ybbiBaHna oyHkumMmn | 1
29. BospacTtaHue n yobiBaHue yHKLMUN.

Teopewma JlarpaHxa 1
30. Ycnosme MOHOTOHHOCTU dDYHKLNK 1
31. MakcumMyMm 1 MUHUMYM OYHKLIMK 1
32. OKCTPEMYM U KpuUTHYeckas Touka yHKummn | 1
33. KoHTponbHas paboTa Ne2. 1 KP
34. MpaBuna HaxoxaeHus NPOU3BOLHON

CYMMbI, MPON3BEAEHNS N YACTHOIO

dyHKLMM 3
35. dopmyrna HaxoxaeHUs NPon3BOAHON

cTenexu 3
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36. CnoxHas pyHKums. BHewwHsa n

BHYTPEHHASA PYHKLUNN. 2
37. MponsBogHasa CroXXHON U HESIBHOW

dyHKLMM 3
38. OnpegeneHune yucna e rpaduyeckum

cnocobom v Yepes npegen

nocneaoBaTeribHOCTU. 1
39. lMponsBogHasa nokasaTenbHON, CTENEHHOMN

1 norapnmMmnyeckon yHKUnn,

TPUrOHOMETPUYECKMX M OOpaTHBIM UM

OYHKLMNA, 4
40. MpowvssogHas 06paTHON YHKLMUM 1
41. Hanbonbluee n HanMeHblLee 3HaYeHne

dyHKLMM 3
42. Hanbonbluee n HanMeHbLLee 3HaYeHne

YHKLMM Ha MPOMEXYTKE 4
43. dunsnyeckmii 1 reoMeTpPUIECKMIA CMbICT

BTOPOW NPOM3BOAHON 3
44. MpoMeXyTKM BbIMYKIOCTM U BOTHYTOCTU U

TOYKM nepernba PyHKUnA 2
45. OnddepeHymanbHoe ypaBHeHNE

rapMOHNYECKNX KornebaHui 1
46. KoHTponbHas paboTa Ne3. 1 KP
47. KpuBonuHenHas Tpaneuus. NHTerpansHas

cymma. MHTerpan 1
48. Mnowaab KPUBOMMHENHON TpaneLumu.

dopmyna HetoToHa-NlenbHuua 1
49, dopmyna obbema Tena BpalleHus 1
50. "eomeTpryecKkuin 1 MexaHM4eCcknin CMbICI

npon3BogHoOW 1
51. MepBoobpasHas 1
52. MpupalleHne nepoobpasHom 1
53. WHTerpmposaHmne 1
54. OcHoBHOE CBOWCTBO NepBoobpasHbIx 1
55. MpocTenwne npaBsuna HaxoXaeHus

nepBoobpasHbIX 1
56. Tabnuua nepeoobpasHbIX OCHOBHbIX

PYHKLMIN 1
57. KoHTponbHas pa6oTta Ne 4. 1 KP
58. dopmyrna BepoATHOCTU. YCroOBHas

BEPOATHOCTb 1
59. Cymma cobbiTuin. ®opmMyrna BeposaTHOCTU

CYMMbI COBbITUN. 1
60. BeposaTHOCTL NpousseneHns

HEe3aBMUCUMbIX COBbLITUN. 1
61. | Cxema BepHynnw. 1
62. CpegHee apudpmeTnyeckoe, megnaHa un

Moja psga. 2
63. Oucnepcyst YMcnoBoro psaa. 1
64. MaTtemaTtunyeckoe oxugaHve. 2
65. MpoekT "EcTecTBEHHO-HaY4YHbIE

NPUNOXEHNs 3akoHa bonbLUMX Ymcen, B

TOM 4yuncne 3akoHoB MeHnpens" 1
66. KoHTponbHas paboTa Ne5. 2 KP
67. PelleHve ypaBHEHWI BbICLUMX CTEMEHEN. 1
68. dopwmyna KapgaHo ons peweHus

KyOM4eCcKnx ypaBHEHUI 1
69. MoHATME KOMMIIEKCHOrO Yncna 1
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70 MHumasa n gencTeuTenbHasa Yactm

KOMMNNEKCHOro yncna 1
71 ConpsikeHHble KOMMIEKCHbIE Yucrna 1
72 PaBeHCTBO KOMMIIEKCHbIX Yncen 1
73 ApudmeTnyeckme oencTeus ¢

KOMMIEKCHBIMU YnCnamm B

anrebpandeckon bopme 1
74 OcHoBHasa Teopema anrebpsbl 1
75 HepaspelwmMMocTb ypaBHEHWI BbILLE NATON

CTEneHn 1
76 MpoekT "NcTopusa pasBuTUA NOHATUSA

yucna" 1
77 MpocTeliine TEKCTOBbLIE 3a4a4m 2
78 YteHue rpacpukoB 1 guarpamm. 1
79 Teopus BEpOATHOCTEN 2
80 JInHelHble, kBagpaTHble, Kybnyeckue

ypaBHeHusi 2
81 PaunoHanbHble ypaBHEHUS 2
82 MppaLuuoHarnbHble ypaBHeHus: 1
83 MokasaTenbHble YypaBHEHNS 1
84 Jlorapndmumyeckme ypaBHeHUs 2
85 TpuUroHomMeTpnyeckne ypaBHEHNS 3
86 MpoussoaHas 5
87 BblyvcneHust u npeobpasoBaHus 3
88 TekcToBble 3a4aun 3
89 3agaqn c napaMeTpom 2
90 WNTorosas koHTpornbHasi paboTa 2 KP
91 AHanun3 KOHTPOsbHOM paboThbl.

lMoBTOpEHME. 1
92 Peseps BpeMeHy 2
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TemaTnueckoe pacnpeaejenue Koauyecta 4yacoB 10 kinacce «I'eomeTpusi»

Ne Coaep:xxanue maTepuajia KosmnyecTBo yacoB B | KosimuecTBo 4acos B
n/n NpUMEpPHO padoueii mporpamme
nporpamme

1. BBenenue. AKCHOMBI CTEPEOMETPUU U 5 5
UX CJIE/ICTBUS

2. [TapamtensHOCTB NPSAMBIX 51 20 20
IIJIOCKOCTEMN

3. [lepneHUKYISIpHOCTE ~ NPSIMBIX | 14 14
IIJIOCKOCTEMN

4. MHoOrorpaHHuKH 21 21

5. 3aK/IIOUYUTEIbHOE  TIOBTOPEHHE  TEM 8 8
reomerpun 10 knacca

6. UTOro 68 68

TemaTuueckoe INIAHUPOBAHME C YKA3AaHHEM KOJIUYECTBA YaCO0B, OTBOAUMBIX

Ha 0OCBOeHMeE KaxKa0ou TeMbl B 10 Ki1acce

KosnuecTBO 4acoB Bcero — 68, K0J1M4eCTBO 4YacoB B HeeJII0 — 2

Koa-Bo ¢opmbl | npUMeYaHHe
Ne Tema ypoka YacoB | KOHTPOJS (mara)
1 IIpenmer crepeomeTpun. AKCHOMBI CTEPEOMETPUH 1
2 HekoTtopeie ciieacTBHs U3 aKCHOM 1
Pemenue 3a1ay Ha IpUMEHEHHE aKCHOM
3-5 | crepeomeTpun 3
[TapanienpHble npsiMble B IPOCTPAHCTBE.
6 [TapanienbHOCTh TPEX NPSIMBIX 1
7 [TapannenbHOCTHh NPSIMOM U TIJIOCKOCTH 1
8- | Pemenne 3a1a4 Ha napayyIeNbHOCTh PSAMOU U
10 | mnockoctu 3
11 | CkpemuBaromnyecs npsiMple 1
VYriibl ¢ cOHanpaBIeHHBIMUA CTOPOHAMHU. YTOII
12 | Mexy IpSIMBIMHU 1
13-
15 | Pemenue 3anau 3
16 | KonrponsHas padota Ne 1 1 KP
17- | IlapannenbHble miockocTH. CBOMCTBO
18 | mapajuIenpHBIX INIOCKOCTEN 2
19-
20 | Terpasap. [apasmenenunen 2
21- | U3006paxeHue npocTpaHCTBEHHBIX (puryp. 3agauu
24 | Ha MOCTpOEHUE CeUeHUI 4
25 Kontponsnaas padorta Ne 2 1 KP
[lepnieHiuKynspHBIE MPSMbIE B IPOCTPAHCTBE.
[TapannenbHble npsiMble, NEPIEHIUKYISIPHBIE K
26 | IIIOCKOCTH 1
27 | Ilpu3Hak NeprneHMKyISIPHOCTH NIPSIMOU 1 1
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IIJIOCKOCTH

Teopema o mpsMOH, NEPIIEHIUKYIISIPHON K

28 | MIIOCKOCTH

29- | Pemenue 3a1a4 Ha NEPIEHIUKYISIPHOCTD MPSIMON U

31 | muockoctu
Paccrostnue oT Touku 10 miockoctu. Teopema o

32 | Tpex nepneHIuKyisipax

33 | Yros Mexay IpsSiMOU U TJIOCKOCTBIO

34-

37 | Pemenue 3amaq

38- | JAByrpannslii yrou. [Ipu3Hnak neprneHuKyIspHOCTH

39 | AByX MIOCKOCTEH

40-

41 | [IpsiMOyroJIbHBIN TapaJlIeIIeTIHIIS]]

42-

43 | Pemenue 3a1au

44 | KontpomapHas padorta Ne 3 KP

45 | Ilonstue mHOTOTpanHuKa. [Ipruzma
[Inomane NpsAMOYroabHON MPOEKIINHU

46 | MHOTOYTrOJIbHUKA

47-

48 | IlpocTpancTBeHHas Teopema Iludaropa

49-

51 | Ilupamupa. IlpaBunbHast nupamuaa

52-

53 Ycedyennas nupamua

54- | Cummertpus B npoctpanctse. [lonstue

55 | NpaBHIBHOTO MHOTOI'DAHHUKA

56- | DneMeHTbl CUMMETPHUH MPABUIBHOIO

59 | MmHOTOTpaHHuKa. Teopeme Ditnepa

60 | KonrposbHas padota No 4 KP
AKCHOMBI CTEPEOMETPHUH U UX CIEICTBUS.

61- | [TapamienpHOCTh NPSIMBIX U IJIOCKOCTEN B

62 | mpocTpaHCTBE

63-

64 | IlepneHAMKYISIPHOCT OPSIMBIX U MJIOCKOCTEN

65- | Muororpannuku. [Tnomaam 60KOBBIX

67 | IOBEPXHOCTEH MPU3MbI M MUPAMUIBI.
3aKIIouUTENbHBIA YPOK IO Kypcy reomerpuu 10

68 | kiacca
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TemaTnueckoe pacnpeaejenue KoaudecTa 4yacos 11 kunace «I'eomeTpusi»

Ne | Conep:xkaHue MaTepuaja KosmmuectBo uyacoB | KouuecTtBo 4acoB
n/n B NPUMEPHOii | B paboueit
nporpamMmme nporpamMmme

1. Paznen 1. [ToBropenue mpoiseHHOTO 0 4

2. Paznen 2. Lunmuuap, KoHyC, miap 16 13

3. Pa3nen 3. O6bembl TN 17 18

4. Paznen 4. Bekropsl B mpocTpaHcTBe 6 7

5. Paszpnen 5. MeTton koopanHar B 15 17
MPOCTPAHCTBE

6. Pa3nen 6. 3aximounTenbHoOE 14 9
MTOBTOPEHUE MIPH MOJITOTOBKE
yUYaIIUXCSt K UTOTOBOM aTTECTALNH TI0
reOMETPUHI

7. HUTOI'O 68 68

TemaTuueckoe IJIAHUPOBAHME C YKA3AaHHEM KOJIUYECTBA YaCO0B, OTBOAUMBIX

HAa 0OCBOeHME KaXK10i TeMbI B 11 Ki1acce

KoanuyecTBO 4acoB Bcero — 68,K0J1M4eCTBO YacoOB B HeeJII0 — 2

Kon-Bo cdopmbI npumMmeyaHue

Ne Tema ypoka YacoB KOHTponsa (pata)
1 [ToBTopenue npoitnenHoro. [Ipuzma 1

2 [ToBTOopenue npoitaenHoro. [lupamuaa 1

3 [ToBTopenue npoitaenHoro. [apamenenunes 1

[ToBTOpEHME NPONEHHOTO.

4 [Tnomaab MOBEPXHOCTH MPU3MBI U TUPAMUIBI 1

5-6 | Ilondarue nunuHapa 2

7-8 | Ilnomaas NOBEpXHOCTH LUIMH]IPA 2

9 [TonsiTne KoHyca 1

1(1) [Imomaae MOBEpXHOCTH KOHYCA 2

12 | YceueHHbI KOHYC 1

13 | Cdepa u map 1

14 B3anmuoe pacnosioxenue chepsl U MI0CKOCTH 1

15 | KacaTenbHas niuockocTh K chepe 1

16 | [lmomans cdepsl 1

17 | KonTponbHas padora No 1. 1 KP
18 | [lonsaTHE 0OBEMA 1

;g O06BeM IPSIMOYTOJIBHOTO MapajuIeenuIe ia 2

;; O6beM npsIMO TPU3MBI 2

gi O6beM uIMHApA 2
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Brruucinenne 00beMOB TEI ¢ IOMOIIBIO

25 | ompeesneHHOro UHTErpasa. 1
26 | OObeM HaKJIOHHOM MPU3MBI 1
27-

28 | O6beM nupamuibl 2

29-

30 | OO6bem KoHyca 2

31-

32 | OObem mapa u ero yacren 2

33-

34 | Ilnomansb chepbl 2

35 | KontposibHas paboTa Ne 2. 1 KP

36 | Ilonarue BekTopa. PaBeHCTBO BEKTOPOB 1

37 | CnoxeHue 1 BHIYMTaHUE BEKTOPOB 1

38 | CyMMa HECKOJIBKHUX BEKTOPOB 1

39 | YMHOXEHHE BEKTOpa Ha YUCIIO 1

40 | KomrutanapHbie BEKTOPBI 1

41 [IpaBuno napamuienenunena 1
Pa3noxxenue BekTopa 1o TpeM HEKOMILIaHAPHBIM

42 | BEKTOpam 1
[IpsimoyrosnbpHas cucreMa KOOpAUHAT B

43 | IpOCTPAHCTBE 1

44-

45 | KoopauHatel BEKTOpAa. 2
CBs13b MEX1y KOOpAMHATaMU BEKTOpa U

46 KOOPAWNHATAMH TOYEK 1

47-

48 | Ilpocreiimmue 3a1a4u B KOOPANHATAX 2

49 | YpaBHenue chepsl 1

50 | YroJ Mexay BEKTOpaMu 1

51 CkansipHO€ MMPOU3BEIEHNE BEKTOPOB 1
Brruncnenue yrioB Mexy NpsIMbIMU U
IJIOCKOCTSIMU.

52 | Pemenne 3agau. 1

53 | YpaBHEHHE IIJIOCKOCTH 1

54 | PaccTtosiHUMe OT TOUKH JIO IIJIOCKOCTH 1

55 | LleHTpanbHasi cCHMMETpHs 1

56 | OceBast cuMMeTpus 1

57 | 3epkaibHasg CHMMETPHS 1

58 | IlapamienbHblil IepeHOC 1

59 | KonrposipHas pabora Ne 3. 1 KP
AKCHOMBI CTEPEOMETPHUH U UX CIICICTBHUS.

[TapamensHOCTE NPSAMBIX, IPSIMOU U INIOCKOCTH.

60 | CxperniuBarommecs mpsmMbie. 1
[TapamtensHOCTB IIO0CKOCTEN. [leprieHIUKYISIPHOCTD
psAMOM

61 | M IUIOCKOCTH. 1
TeopeMma 0 Tpex nepreHIuKyIsIpax. YToa MexXIy
psIMOM U

62 | IUTOCKOCTHIO. 1
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JIByrpanHsbii yrou. [lepneHuKynsipHOCTb

63 | INIOCKOCTEH 1

64 MHOrorpaHHuKH, TUIOIIAJAA UX IIOBEPXHOCTEMN 1

65 | HmnuHap, KOHYC ¥ map, IJI0MAIM UX IOBEPXHOCTEN 1

66 | OObembl TE€N 1
BexTopsl B mpocTpancTBe. [lelicTBUSA HaJ BEKTOPaMH.

67 | CxansipHOe Ipou3BeJIEHUE BEKTOPOB

68 | MToroBoe noBTOpEHUE. 1
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