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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yue6HOTO Kypca «['eomeTpusi» 6a30BOro ypOBHS IS
obyuaromuxcsi 10 —11 xmaccoB paspaborana Ha ocHoBe DeneparbHOTO
rOCylapCTBEHHOTO  00pa30BaTENbHOTO  CTaHJapTa  CpedHero  oOIero
o0Opa3oBaHus, C y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHHM, IPEBABIIEMbIX
K MaTeMaTHYeCKOMY 00pa30BaHUIO, U TPAAUIINI POCCUHUCKOTO 00pa30BaHMUS.

Peamuzanus IPOrpamMMBl o0ecreynBaeT OBJIAJICHHE KJTFOY€BBIMU
KOMITETEHIIMSIMU, COCTABIIIOIIMMHI OCHOBY JUIsl CAMOPA3BUTHUS U HENTPEPBHIBHOTO
oOpa3oBaHus, LEJIOCTHOCTh OOIIEKYIBTYPHOTO, JUYHOCTHOI'O U

MO3HABATEJILHOIO PAa3BUTHS JIMYHOCTU 00y YaIOIIUXCS.
HEJIM UT3YYEHUA YYEBHOI'O KYPCA

Baxxnocth yueOHOro Kypca TeOMETpUHM Ha YPOBHE CpPEIHEro OOIIero
oOpasoBanust 00yCIOBIICHA MPAKTHYECKON 3HAYMMOCTHIO METAITPEAMETHBIX U
MPEAMETHBIX PE3yJbTaTOB 00YUEHUS TEOMETPHUH B HAIIPABICHUH JIMYHOCTHOTO
pa3BUTHS 00ydJaronuxcs, GopMUpPOBaHUS PYHKIIMOHATIHLHON MaTeMaTHIECKO
IPAaMOTHOCTH, W3yYCHHsS JIPyTUX Y4YEOHBIX AWCHUIUIMH. Pa3Butue vy
00yJaronuxcst MPaBUIBHBIX MPEACTABICHHUHN O CYIITHOCTU U TPOUCXOXKACHUT
T€OMETPUUECKUX aOCTpaKIHi, COOTHOIICHWH PEATbHOTO U HJCAIBHOTO,
XapakTepe OTPAXKECHUS MATEMATUYECKOM HAyKOW SBICHUW M MPOLECCOB
pealbHOTO MHUPa, MECTE TEOMETPUH B CHCTEME HAyK M POJIM MAaTEMaTH4YECKOTO
MOJICIUPOBAHUS B HAYYHOM T[IO3HAHUM W B TIPAKTUKE CIOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS YUaIIUXCs, a TaKXKe KadyecTB
MBILUICHUSI, HEOOXOIUMBIX JUISI aJJanTallii B COBPEMEHHOM OOIIIEeCTBE.

['eoMeTpus sABIEeTCS OJHUM M3 0a30BBIX IPEIMETOB Ha YPOBHE CPETHETO
oOmiero o00pa3oBaHusA, TaKk Kak oOOeCleYrMBacT BO3MOXKHOCTh H3YUYEHHUS Kak
JTUCITUTIIINH €CTECTBEHHO-HAYYHOW HAIMPABICHHOCTH, TaK M TYMaHUTAPHOM.

Jlornyeckoe MeluieHne, GopMUpPyeMoe IPH U3yICHUH 00y YarOIITIMUCS
MOHSATUWHBIX OCHOB TE€OMETPUM M TOCTPOCHUU IETIOYKHA JIOTHYECKUX
YTBEPKJICHHUM B XOJ/I€ PEIICHUS TE€OMETPUUCCKUX 3a/1a4, YMEHUE BBIIBUTATH U
OTIpOBEpraTh TUIOTE3bl HEMTOCPEACTBEHHO MCTIONB3YIOTCS TIPH PEIICHUU 3a]1a4
€CTECTBEHHO-HAYYHOTO 1IMKJIA, B YaCTHOCTH U3 Kypca (PU3HUKH.

YMeHue OpueHTHUPOBATHCS B IPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb
BO BCEX 00J1aCTSIX EATEILHOCTH YenoBeka. OpueHTaIHs YeI0BEKa BO BPEMEHH
U TIPOCTPAHCTBE — HEOOXOUMOE YCIIOBHE €ro COIMaIbHOTO ObITHS, (hopma
OTpaXCHHsI OKPY>KAOILIEr0 MUPA, YCIOBUE YCIEUTHOTO MO3HAHUS U AKTUBHOTO
npeoOpa3zoBanus JAeUcTBUTENbHOCTH. ONEepUpoOBaHUE MPOCTPAHCTBEHHBIMU
oOpa3zaMu OO0bEIUHSET pa3Hble BUIbl YYEOHOW M TPYIOBOH JEATEIBHOCTH,
SIBJISICTCS] OJTHUM U3 TIPO()DECCHOHALHO BaXXHBIX KAU€CTB, [IOATOMY aKTyallbHa
3amada (GOPMUPOBAHUS y 00YUAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
pPa3HOBUAHOCTH OOpPA3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOM JESITEIIbHOCTH 10 MHOTUM HAIPABIICHUSIM.

[{ens ocBoeHwms mporpaMmbl yaeObHoro Kypea «I'eomerpus» Ha 6a30BOM
ypoBHE 00yueHus — o00ImeoOpa3oBaTeIbHOE W OONICKYJBTYPHOE pPa3BHUTHE
oOydJaromuxcsi 4epe3 oOecleyeHHe BO3MOXKHOCTU  NPUOOpETeHHs U
WCMOJIb30BaHUSI CUCTEMAaTHUYECKUX TIE€OMETPUUYECKUX 3HAHWU U JCHUCTBUM,
cnenu(UIHBIX ~ TEOMETPHUHM, BO3MOXKHOCTH  YCHEIIHOTO  MPOJODKCHUS
o0pa3oBaHUsi MO CHCNHAIBHOCTSAM, HE CBS3aHHBIM C  TPUKIATHBIM
UCITOJIb30BAHUEM T€OMETPHH.



[Iporpamma mo reomerpun Ha 0a30BOM YpOBHE MpeqHA3HAUYeHa MJis
oOydJalmuxcsi CpeAHel IIKOJNbI, HE HCIBITHIBABIIUX  3HAUYUTEIHHBIX
3aTpyJHEHUN HA YPOBHE OCHOBHOIO 00111ero oOpa3zoBanus. Takum o6pazom,
oOyuaromuecs Ha 6a30BOM ypOBHE JOJKHBI OCBOUTH OOIIME MaTeMaTHUYECKHEe
YMEHHUSI, CBSI3aHHBIE CO CTIEHU(PHUKON TeOMETPUU U HEOOXOAUMBIE AJIs KU3HU B
COBpeMeHHOM obOmiectBe. Kpome 3TOro, OHM HMEIOT BO3MOXXHOCTH H3YUHTh
reoMeTpHio Oosee ryooKo, eClid B JaJIbHEHIIIEM BOSHUKHET HEOOXOAMMOCTD B
TreOMETPUYECKHX 3HAHUAX B MPO(PECCHOHATBHOM 1eATEeIbHOCTH.

JlocTH)KeHHEe 1LEeau OCBOEHHS NporpaMMbl 00ECHEUYMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3anady. IIpuopuTeTHbIMM 3a7adaMud OCBOEHHS Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 knaccax sBISIOTCA:

0 ¢opMmupoBaHUE MPEACTABIECHUS O TEOMETPUU KaK YacTH MHUPOBOM

KYJIBTYPBI M1 OCO3HAHHE €€ B3aMOCBS3U C OKPY’KAIOIIUM MUPOM;

0 dopMHupoBaHUE MPEICTABICHNUS O MHOTOTPAHHUKAX U TEJIax BPAICHUS
KaKk O BaXKHEWIIMX MaTEMaTUYECKHX MOJAENSX, IO3BOJISIOMINX
ONKCBIBATH M U3yYaTh Pa3HbIC SBJICHUS OKPYKAIOLIEr0 MUPA;

0 ¢opmupoBaHHME yMEHHUS pacno3HaBaThb Ha 4YepTeX)ax, MOJEIIX U B
peasbHOM MHpPE MHOTOTPaHHUKH U TeJa BpallCHUS;

0 OBJAJEHUME METOJAAMHU pEIICHHs 3aJady Ha I[OCTPOCHHS Ha
U300paXeHUSIX MPOCTPAHCTBEHHBIX PUTYD;

0 ¢opMmHupoBaHHME YMEHHUS ONEPUPOBATH OCHOBHBIMHU MOHATHSAMHU O
MHOTOIPAHHUKAX U TEJIaX BPALICHUS U UX OCHOBHBIMU CBOMCTBAaMH;

0 OBJAJEHUE AQITOPUTMAMM PEIICHHS OCHOBHBIX THUIIOB  3a7ady;
dopMupoBaHHE YMEHHUS MPOBOJUTH HECIOXKHBIE JOKa3aTelIbHbIC
PacCy’KJIEHHs B XO/I€ PELIEHUS CTEPEOMETPUUECKHUX 3a/1a4 U 33]1a4 C
PaKTUYECKUM COAEPKAHUEM;

0 pa3BUTHE  MHTEIUIEKTYaJbHBIX M  TBOPYECKHX  CIIOCOOHOCTEM
oOydaromuxcsi, MO3HABaTeNbHON aKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHHI, KpUTUYHOCTU MBIIIJICHUS;

0 ¢opmupoBanue  (GYHKIMOHAILHONW  TPaMOTHOCTH,  PEJIEBAaHTHOU
TEOMETPUM: YMEHHUE pACIIO3HABATh IMPOSIBICHUS TIE€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B peEajJbHBIX >XU3HEHHBIX
CUTYalUsX U NPU U3YUYECHUU APYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynmpoBaTh WX Ha S3BIKE
FEOMETPUM M  CO3/1aBaThb TIE€OMETPUYECKUE MOJEIH, HPUMEHATH
OCBOCHHBIM TE€OMETPUYECKMM amnmapar [ pEUICHUs MPAKTUKO-
OpPUEHTHPOBAaHHBIX  3aJad, HHTEPIPETUPOBATH W  OLICHUBATH
MOJIyYEHHBIE PE3YyJIbTaThI.

OTnuyuTeNbHON 0COOEHHOCTHIO TPOTPAMMBI SIBJISIETCS BKIIIOUEHUE B KyPC
CTEPCOMETPUH B Hadyaje €ro M3y4YeHWs 3ajad, pellaeMbIX Ha YPOBHE
MHTYUTUBHOTI'O [TO3HAHMS, U ONPEAECIEHHBIM 00pa30M OpraHU30BaHHAs padoTa
HaJ HUMH, 4TO CHOCO6CTByIOT Pa3BUTHIO JIOTHYECKOTO U IPOCTPAHCTBEHHOTO
MBIILJIEHUS, CTUMYJIMPYET IPOTEKaHUE UHTYUTUBHBIX MIPOLECCOB, MOTUBUPYET
K JaJbHENIIEMY U3YUYEHHIO IIPEIMETA.

[Ipenmnourenue oTaAETCS HAMNISIAHO-KOHCTPYKTUBHOMY METOY OOy4EHHUS,
TO €CTh TEOPETUYECKHE 3HAHMS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh
PEIMETHO-IPAKTUYECKON  J€ATEIbHOCTH. Pa3BUTHE  MPOCTPaHCTBEHHBIX
NPEACTABICHUI y y4YalllUXCd B Kypce€ CTEPEOMETPUM NPOBOAUTCA 3a CUET
pelieHrss 3aJady Ha CO3JaHHe MPOCTPAHCTBEHHBIX OOpa30B M 3aJady Ha
OTIEpUPOBAHUE MPOCTPAHCTBEHHBIMU 0Opa3zamu. Co3gaHue oOpas3a MPOBOIUTCS



C OIOPOM Ha HATJISIAHOCTH, a OTIEPUPOBAHKUE 00PA30M — B YCIOBUAX OTBICUCHUS
OT HAIJISIAHOCTH, MBICJIEHHOTO U3MEHEHMS €r0 UCXOJHOTO COAEPIKAaHHUS.

OcHoBHBIE coaepxkaTenbHble JUHUU Kypca «leomerpum» B 10-11
Kiaccax: « MHOrorpaHHUKmW», «lIpsiMble U TIIOCKOCTH B IPOCTPAHCTBEY, «Tena
BpalieHus», «BEeKTopbl W KOOpAMHATBI B HpocTpaHcTBe». dopmupoBaHue
JIOTUYECKUX YMEHUHN paclpeesieTcs He TOJIBKO 10 CONEePKATEIbHBIM JINHUSM,
HO Y 10 rojiaM 00y4eHHsI Ha ypPOBHE CPEHEro o0IIero oopa3oBaHusl.

Copnepxanue 00pa3zoBaHUsA, COOTBETCTBYIOLIEE MPEIMETHBIM PE3yJIbTaTam
OCBOEHHSA pabouell MporpamMmbl, pacHpeeN€HHBIM [0 TojaM OOyYeHHs,
CTPYKTypUpPOBaHO TakuM 00pa3oM, YTOOBI OBIAJCHHE T€OMETPUUYECKUMU
HNOHSATUSMH U HaBBIKAMU OCYLIECTBIISIIOCH IMOCIEN0BATEIBHO U OCTYIATEIBHO,
c coOJrofeHNueM TMPUHLNINA [PEEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS
BKJIFOUAJIUCb B OOLIYIO  CHUCTEMY TI'€OMETPHUYECKUX  MpEACTaBICHUMN
00y4aromuxcs, pacupss u yriryounsist €, o0pa3ysi IpOYHbIE MHOXXECTBEHHBIE
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha n3yuenue reomerpun oTBoauTCs 2 yaca B HeAemo B 10 kmacce u 1 yac
B Henento B 11 knacce, Bcero 3a iBa roga ooyuenus - 102 yueOHbIX Haca.



COJAEPKXAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble M IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TOHATHS CTEpPEOMETpUU. Touka, TMpsAMas, IJIOCKOCTb,
npoctpancTtBo. [loHsTHE 00 aKCMOMATUYECKOM TMOCTPOCHHH CTEPEOMETPUU:
aKCHUOMBI CTEPEOMETPHH U CIENCTBUS U3 HUX.

B3anmHoe pacnosokeHne IMpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
IapajulesIbHble M CKpeluBaromuecs npsmele. [lapamrensHOCTs HpsAMBIX U
IJIOCKOCTEW B IPOCTPAHCTBE: MAapAJUICIBHBIE NPSIMBIE B IIPOCTPAHCTBE;
[1apaJUIENIBHOCTD TPEX MPAMBIX; MaPALIEIBHOCTD NIPSAMOU U TUIOCKOCTHU. YTIIBI €
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJI MEKIYy NPSIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTP  IJIOCKOCTEW:  MApaJUIENbHBIE  IUIOCKOCTH;  CBOMCTBA
napajiebHbIX TUIOCKOCTed. [IpocTeiiime NpocTpaHCTBEHHBIE (UTYpPHI Ha
IUIOCKOCTH: TETpa’ap, KyO, mapasuieenure l; MOCTPOCHHE CEUCHHIA.

[IeprieHAMKYIAPHOCTD NPSAMOU U TUIOCKOCTH: MEPIIEHAUKYIISPHBIE ITPSMbIE
B [IPOCTPAHCTBE, NPSIMBbIE NTapaJUICIbHBIE U IIEPIEHAUKYIISAPHBIE K INIOCKOCTH,
IIPU3HAK IEPIECHAMKYISAPHOCTH NPSAMOW M IUIOCKOCTH, TeopemMa O NpsSMOu
NEPIICHIUKYJISIPHOM TUIOCKOCTHU. YTJIIBI B IPOCTPAHCTBE: YTOJ MEXKIY IPSIMOU U
IJIOCKOCTBIO; JIBYTPAHHBIM YIOJI, JIMHEHWHBIA YroJ JBYIPaHHOIO YyIJia.
[lepieHAMKyIsAp W HAKIOHHBIE: PACCTOSHUE OT TOYKH N0 IUIOCKOCTH,
paccTosiHue OT MPSIMOM /0 IJIOCKOCTH, MPOEKIUs (Urypbl Ha IJIOCKOCTb.
[leprieHIMKYISAPHOCTD IUIOCKOCTEM: MPHU3HAK MNEPHEHIUKYIAPHOCTH JIBYX
II0CKoCcTer. Teopema o TpEX NepPIEHAUKYIISIPax.

MHororpaHHuKHu

[loHdATHE MHOTOrpaHHHKA, OCHOBHBIE JJEMEHTBI MHOTOTPAHHHUKA,
BBIIIYKJIBIC W HEBBIIYKJIBIE MHOTOTPAaHHMKH; pPa3BEPTKA MHOTOIPDAHHUKA.
IIpusma: n-yronpHas Ipu3Ma; I'paHd M OCHOBAHUSA IIPU3MBI; NOpsMas u
HAaKJIOHHass NpU3Mbl; OOKOBasg W  IMOJHAs  TOBEPXHOCTb  IPHU3MBI.
[Tapamnenenunen, NOpsAMOYTOJBHBIM IApauICNIENUIE] W €ro  CBOMCTBA.
[Iupamua: n-yrojibHasi IMPaMKUIa, TPAHU U OCHOBAaHHUE MUPAMHU/JIbI; OOKOBas U
IIOJIHAsl TIOBEPXHOCTb NMPAaMHUIbl; IpPaBWIbHAsA M YCEYEHHAss NUPaMUJA.
OnemMeHThl NpuU3Mbl W TnUpaMuibl. lIpaBuiabHBIE MHOTOTpaHHUKH: ITOHSTHE
IIPAaBWJIBHOTO MHOT'OTPAHHMKA; IPABUJIbHAS IPU3MA U MPABUJIbHAS TUPAMUIA;
OpaBWIbHAsg TPEyrojibHas NUpaMHIa W MNPaBWIbHBIA TeTpasap; Kyo.
IIpencraBnenue O NPaBWIBHBIX MHOIOTPAHHMKAX: OKTAa3Ap, AOACKa’Ap U
ukocasap. CedeHuss IpU3Mbl U TUPAMUIBIL.

CuMMeTpus B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIIBHO TOUKH, PSIMOH,
IUIOCKOCTH. JJEMEHThl CHMMETPUHM B TNUpaMuAax, MNapajulesienuIenax,
IIPAaBWJIBHBIX MHOTOTPAHHUKAX.

Boruncienue 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHald, VI
[Tnomans OOKOBOW TOBEPXHOCTH W IIOJTHOW TIOBEPXHOCTH MPSIMOU TIPU3MBEI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOW IOBEPXHOCTH MPSMOM MPHU3MBIL.
[Tnomane OOKOBOIl MOBEPXHOCTHM M MOBEPXHOCTH MPAaBHIBHON MUpPaMHIBbI,
TeopemMa O IUomanu yceu€HHoW mupamuabl. [lonstue 06 o0véMe. OOBEM
NIAPAMUIBI, TIPU3MBI.

[Tonobubie Tena B mnpocTtpaHcTBE. COOTHOMICHHMS MEXAY IUIOLMIAASIMU
MOBEPXHOCTEN, 00bEMaMK MOJOOHBIX TEJL.

11 KJIACC



Tena Bpamenus

[Munuaapuyueckass  MOBEPXHOCTh,  OOpasylomue  MWJIWHIPUYICCKOUN
MOBEPXHOCTU, OCh MWIMHAPUYECKOW MOBEpXHOCTU. [[unuHap: oCHOBaHUS H
OOKOBasi TMOBEPXHOCThb, O0Opa3yloliass U OCh; IUIOMIAJb OOKOBOM W MOJHOM
NOBEPXHOCTH.

Konunyeckast moBepxXHOCTh, 00pa3yrone KOHNYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHHMYECKOW NOBEpXHOCTH. KOHyC: OCHOBaHHWE M BEpIIMHA,
o0pa3syrolas ¥ 0Ch; MJIOMIA b OOKOBOM M MOJHOM MOBEPXHOCTH. YCEUEHHBIN
KOHYC: 00pa3yIoIlHe U BbICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: meHTp, paanyc, AMaMeTp; TIIOIIAIb ITOBEPXHOCTH CHEPHI.
B3aumuoe pacnonoxxenue cdepsl W IUIOCKOCTH; KacarelbHas IUIOCKOCTh K
cepe; momanb chepsl.

N300pakenue Ten BpalleHUs Ha IUIOCKOCTH. Pa3BépTka wmuIuMHApa W
KOHYycCa.

KoMmOunanmmu Ten BpameHWss W MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OTHMCaHHBIN O0KOJO cdepsl; chepa, BOUCaHHAT B MHOTOTPAHHHMK, WU TEJO
BpalllCHHUS.

[Tonsitue 00 o0BEMe. OcHOBHBIE CBOIiCTBAa 00BEMOB Ten. Teopema 00
00BbEME MPSAMOYTOJIBHOTO Tapajuiefienunena M ciueactsus u3 He€. O0bEM
MUIMHAPA, KoHyca. O0BEM mapa u wionaab chepol.

[TomoOubie Tenma B mpocTpancTBe. COOTHOMICHHS] MEXKAY IUIOMAIIMU
MOBEPXHOCTEN, 00BEMaMH MOAOOHBIX TEJI.

Ceuennst muiauHApa (MapajvieIbHO M MEPHEHAUKYISPHO OCH), CEUYEHUS
KOHYcCa (MapajuieIbHOE OCHOBAHUIO U MPOXOSALIEE YEPE3 BEPILNHY ), CEUYECHHUS
niapa.

BekTopbl H KOOPANMHATHI B POCTPAHCTBE

Bektop Ha miockoctu u B mnpocTpaHcTBe. COXKEHHME UM BBIUUTAHUE
BEKTOPOB. YMHOXXEHHE BEKTOpa Ha 4YHCIO. Pa3nokeHne BeKTOopa MO TpEM
HEKOMIUIaHApHBIM BekTopam. [IpaBuino mnapamnenenunena. Pemenue 3anad,
CBSI3aHHBIX C PUMEHEHUEM IIPaBWII AEUCTBUN ¢ BeKTopaMu. [IpsMoyronsHas
cucrema KoopaumHar B npocrtpaHcTtBe. Koopamuarel Bekropa. IIpocreimme
3a71a4u¥ B KOOpAMHATAX. YTOJ MEXy BekTopamu. CkaJasipHOE TPOU3BEACHUE
BEKTOPOB. BbluncieHne yriioB MEXAYy MNOpsIMBIMA U IJIOCKOCTSMH.
KoopauHatHO-BEKTOPHBINA METO/ IIPU PEIIEHUH T€OMETPUUECKUX 3a]1ay.



IIVIAHUPYEMBIE PE3YJBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUS MPOrpaMMbl y4eOHOro mMpeaMeTa
«MareMaTuka» XapaKTepHU3yrTCs:

I'paknanckoe BocnuTanme:

c(hOpMHUPOBAHHOCTHIO TPaXAAHCKOW TMO3UIUM  OO0ydYarolmerocss Kak
aKTHBHOT'O M OTBETCTBEHHOT'O WICHA POCCHIICKOTO 00IIeCcTBa, IPEACTAaBICHHEM
0 MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3NHYHBIX CTPYKTYD,
SABJIICHUM, NTpoLenyp TIpakJaHCKOro ooOmecTBa (BBIOOpBI, ONpPOCHl W Mp.),
YMEHHUEM B3aUMOJIEMCTBOBATH C COLUAIIBHBIMA UHCTUTYTAMH B COOTBETCTBUU C
X QYHKIUSIMHU ¥ HA3HAYCHUEM.

IlaTrpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHPOBAHHOCTBIO ~ POCCHUHCKOM  TPaKTaHCKOM  HIASHTUYHOCTH,
YBAXXEHHUS K MPOILLUIOMY M HACTOAIIEMY POCCHUMCKON MAaT€MaTHKH, [IEHHOCTHBIM
OTHOLIEHUEM K JIOCTHKEHHUSIM POCCHUHUCKUX MATEMaTHKOB WM POCCUHCKOU
MAaTE€MaTUYECKOW IIKOJbI, K HWCIOJb30BAHUIO JTHUX JOCTHKEHUM B JPYTUX
HayKax, TEXHOJIOTHUAX, chepax SIKOHOMHUKH.

JyX0OBHO-HPAaBCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHUEM JIYXOBHBIX [IEHHOCTEN POCCHICKOTO HapoAa;
c(hOpMHPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHHS, JSTHYCCKOTO IIOBEICHHS,
CBSI3AHHOTO €  INPAaKTUYECKUM I[PHUMCHEHHEM JOCTIDKCHUH HAayKd U
ACATCIBHOCTBIO  YYCHOr0; OCO3HAHHUEM JIMYHOrO BKJIaAa B IOCTPOCHHE
yCTOMYHUBOTO OyTyIIIEro.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MUDPY, BKJIIOUYAsl 3CTETUKY MATEMATUYECKUX

3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pEIICHHU, pacCyKAEHHUM;
BOCHPUMMYMBOCTBIO K MAaT€MaTUYECKUM ACHEKTaM pa3jIu4yHbIX BHUJIOB
HCKYCCTBA.

duznyeckoe BOCIUTAHHUE:

c(hOpMUPOBAHHOCTHIO YMEHHS TPUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B
HHTEepecax 3J0pOoBOTO0 M 0Oe30macHoro oOpa3a >KHU3HH, OTBETCTBEHHOTO
OTHOIIIEHUS K CBOEMY 3JI0POBBIO (370pOBOE MHTaHHWE, COATaHCHUPOBAHHBIN
PEXUM 3aHATHIA U OTABIXA, PETYIISIpHAs PU3HUECKasi aKTUBHOCTD); (PU3UIECKOTO
COBEPIICHCTBOBAHHSI, pu 3aHATUIX CIIOPTUBHO-03JI0POBUTEIILHOM
JIESATEIBbHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM IIECHHOCTH TPYIOTI00HS; HHTEPECOM K
pa3IMYHBIM cq)epaM podeCCHOHANBHON  JIEATEIBHOCTH, CBSI3aHHBIM C
MaTEMaTUKOU U €€ MPUIIOKESHUSIMU, YMEHHEM COBEPIIAaTh OCO3HAHHBIN BHIOOD
Oyaymieid mpodeccuu W pean30BBIBATH COOCTBEHHBIE J>KU3HEHHBIC IIJIaHBI,
TOTOBHOCTBIO UM CIIOCOOHOCTBIO K MaTEMaTHUYeCKOMY OOpa30BaHUIO W
caMm000pa30BaHMIO HA IPOTSHKEHUH BCEH )KU3HU; TOTOBHOCTHIO K AKTHBHOMY
YY9aCTHIO B PEIICHUH MTPAKTUICCKHUX 3a7a4 MaTEMaTHIYECKOM HAIPABICHHOCTH.

IKOJIOTHYeCcKoe BOCIIUTAHUE:

c(hOopMUPOBAHHOCTHIO IKOJOTUIECKON KYJIBTYPhI, TOHUMAHUEM BIUSHUS
COITMAJIbHO-O)KOHOMHYECKHX TIPOIIECCOB HA COCTOSHHUE MPUPOAHON W
COIIMAJILHOM CpeAbl, OCO3HAHHEM IJ00aJbHOTO XapaKTepa HKOJOTHYCCKHUX
npoOseM; OpHEHTaluel Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWN IS



peleHus 3aa4 B 00J1aCTH OKpY KarolIel Cpelibl, JIaHUPOBAHUS TOCTYIIKOB U
OLICHKHU MX BO3MOJKHBIX ITOCIEACTBAN I OKPYKAIOIIEH CPEABL.

LleHHOCTH HAYYHOI'O NIO3HAHUA:_

c(hOpMUPOBAHHOCTHIO MHPOBO33pEHUH, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKM M OOILIECTBEHHOW NPAKTUKH,
NOHMMAaHHEM MaTeMaTH4YEeCKON HAayKH KakK cepbl UeI0BEYECKOH 1eATeIbHOCTH,
ATAnoB €€ Pa3sBUTHS U 3HAYUMOCTH I PA3BUTHS LMBWIN3ALMH; OBIAJCHUEM
SI3bIKOM MaTEMATUKN U MATEMATUYECKOMN KyJIbTyPOU KaK CPEACTBOM ITO3HAHUS
MHpa; TOTOBHOCTBIO OCYILECTBIIITH IIPOEKTHYIO M  HCCIIEIOBATEIBbCKYIO
NEATEIbHOCTh UHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJBbTATBI

MeranpeameTHbIe pe3yabTaThl 0CBOCHUS MPOTPAMMbI yI€OHOTO MTpeaMeTa
«Maremaruka XapaKTePHU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMHU
NO3HABAMENbHBIMU  OCUCMBUAMYU, VHUBEPCANbHOIMU — KOMMYHUKAMUBHBLMU
oelcmeusiMU, YHUBEPCAIbHLIMU Pe2YIIMUBHBIMU OeUCTNEUIMU.

1) Vwuusepcanvuvie noznasamenvnvie Oeiicmsus, obecnevusarOm
Gdopmuposanue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00yuanwuxcs (oceoenue
Memo008 NO3HAHUS — OKpYdlCaowe20 Mupa, NpUMEHeHUe  JI02UYECKUX,
UCC1e008amenbCKux onepayull, ymeHui pabomams ¢ ungopmayueti).

ba3oBble Joruvyeckue 1eMcTBHS:

0 BBISBIISTH u XapaKTeprU30BaATh CYyLIECTBEHHBIE MPU3HAKH
MaTeMaTU4eCKUX 0OBEKTOB, MOHATHUM, OTHOIEHUN MEXAY MOHITUAMU;
dbopMyIHupoBaTh OIpEICTICHUS TIOHSTHI; YCTAHABIIUBATh

CYIIIECTBEHHBIN MPU3HAK KJIacCU(PUKamu, OCHOBAHUSA JIJIs1 0000IICHMS
Y CPaBHEHMSI, KPUTEPUH TPOBOAMMOTO aHAIN3A;

0 BOCHpUHHMATh, (OPMYIHUPOBATH H MPEOOPA3OBBIBATH CYXKICHHUS:
YTBEPJUTEIbHBIE U OTPULIATEIIbHBIC, €IMHUYHBIC, YACTHBIE U O0IIUE;
YCIIOBHBIE;

0 BBISBIATH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aWMMOCBSI3HM U

INpOTHUBOPCHHNA B CI)aKTaX, JaHHBIX, Ha6J'IIOI[eHI/I$IX U  YTBCPIKACHUAX,

npeiaraTb  KpUTEpUM  JUISL  BBIBJICHUS  3aKOHOMEPHOCTEW U
MIPOTUBOPEY U,

0 JenaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, N1€AYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYCHUH, YMO3aKJIFOUYEHUH 10 aHAJIOTHH;

0 TPOBOJWTH  CAMOCTOSITEJIBHO  JIOKA3aTeJIbCTBA  MAaTEMaTHYECKHUX
yTBEpKJIEHUN  (mpssMble W OT  MOPOTUBHOTO),  BBICTPAUBATh
apryMEHTaluIo, MPUBOAUTH  IPUMEPHI 151 KOHTPIIPUMEDBHI;
000CHOBBIBaTh COOCTBEHHBIC CYXKICHUS U BBIBOJIBI;

0 BBIOMpATH CIIOCOO penieHus yueOHOH 3aaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIeHUs, BBIOUpATh HaMOOJEe MOAXOANUNA C YIETOM
CaMOCTOSITEJIbHO BbIJICICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBarebCKue JeHCTBUSA:

0 WCHOJIb30BaTh  BOINPOCHI KAK  HCCIEHOBATEIBCKUMA  HUHCTPYMEHT
no3HaHusl; GOPMYITUPOBATH BOTIPOCH, PUKCHPYIOIINE TPOTUBOPEUHE,
npo0semMy, yCTaHABIIMBATh HCKOMOE U JJaHHOE, )OPMHUPOBATH TUTIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIUI0, MHEHUE;

0 TPOBOAHWTH  CaMOCTOSITEIbHO  CIUIAHUPOBAHHBIA  DKCIEPHUMEHT,
UCCJIEIOBAHUE 10 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro



o0BbeKTa, SBIEHUSA, TPOIECCa, BBISIBICHUIO 3aBHCHUMOCTEH MEXIY
o0OBeKTaMu, SIBJICHUSIMH, TTPOIIECCAMU;

CaMOCTOATENbHO  (OpMyIHUpoOBaTh O00OOIIEHHUS U  BBIBOABI IO
pe3ysibTaram MpoBEeIEHHOTO HAOTIOAECHUS, UCCIEA0OBAHUS, OTICHUBATh
JIOCTOBEPHOCTH TTOJIYYEHHBIX PE3YJIHTATOB, BHIBOJOB M 0000IICHHIA;
MIPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIIECCA, a TAKKE BBIJIBUTAThH
MIPEATIONOKEHHS O €T0 PA3BUTHUHU B HOBBIX YCIOBHSIX.

Pabora ¢ nnpopmanmei:

I

[

BBISIBIISATH Ne(OUIUTHI HH(DOpMAIIUU, JaHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JUTsI pEUICHUS 3a/1a4u;

BBEIOMpAaTh HWH(DOpPMAIUIO W3 HUCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAJIN3UPOBATh, CUCTEMaTU3HPOBATH " WHTEPIPETHPOBATH
MH(pOPMAILIMIO PasIMIHbIX BUAOB M (GOPM IPE/ICTABICHHUS;
CTPYKTYpUPOBAaTh WH(POPMAIHIO, MPEACTABIATh €€ B Pa3IMIHBIX
dbopmax, UILTFOCTPUPOBATH TPAPUIECKU;

OIICHWBATh  HAA&KHOCTh  MHPOPMANMM 1O  CaMOCTOSITEIHHO
c(hOpPMYITUPOBAHHBIM KPUTEPHSIM.

2) Yuusepcanvnvie KommyHuxamueHnwvle Oeticmsus, obecnedusarom
CPOPMUPOBAHHOCTL COYUANBHBIX HABLIKOE 0OVUATOUWUXCHL.
Oo0menue:

I

BOCIIPUHUMATh M (POPMYIHpPOBAaTH CYXKJEHUS B COOTBETCTBUH C
YCIOBHSIMHU H TEJISIMU OOIIEHUS; SICHO, TOYHO, TPaMOTHO BBIPAXKATh
CBOIO TOYKY 3pEHUS B YCTHBIX M THCHMEHHBIX TEKCTax, IaBaTh
MOSICHEHUS 110 X0y PeIIeHUs 3a/1a4i, KOMMEHTHPOBATH MOTYYEHHBIN
pe3ynbTar;

B X0JI€ 00CY>KJIeHHS 3a7aBaTh BOIPOCHI 0 CYIIECTBY 00CY>KIaeMOi

TEMBI, POOJIEMBI, peIIaeMOi 3a/1a4u, BEICKA3bIBATh UJICH, HAIICTICHHBIC

Ha TIOWCK PEIICHUS; COMOCTaBIATh CBOU CYXKICHUS C CYXICHHSIMHU
IPYTUX YYaCTHUKOB JHAIOTa, OOHApPYXMBAaTh pa3IMuh€ M CXOJCTBO
MO3UIINIA; B KOPPEKTHOU PopMe HopMyTupoBaTh pa3HOTIACHS, CBOU
BO3PAXKEHUS,

NPEACTABISITh  PE3ydbTaThl  PEIICHWS  3aJadd, OKCICPUMEHTA,
WCCJICIOBaHMS, TMPOEKTa; CaMOCTOSTENBHO  BBHIOMpATh  (opmar
BBICTYIUICHHSI C Y4€TOM 3aj]ad TPE3CeHTAluh U OCOOCHHOCTEH
ayJIUTOPUH.

CoTpyaHu4ecTBO:

[

MOHMMAaTh W  HWCHOJb30BaTh  MNPEUMYIIECTBA  KOMAHIHOM W
WHIVUBUTyaIbHOW pabOTHI IPHU PEIICHUH YICOHBIX 3a71a9; TPUHUMATh
eJIb COBMECTHOM  JIESITENbHOCTH, IUIAHUPOBATh  OpPraHU3ALUIO
COBMECTHOM paboOThI, pacmpenensaTh BUIbI pPabOT, IOTOBapHUBATHCS,
o0CyXmaTh TMPOIECC H pe3yabrar paboThl; 0000IaTh MHEHUS
HECKOJILKHMX JIIOJCH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (00Cy)aeHus, OOMEH
MHEHUH, «MO3TOBBI€ IUTYPMbD» W UHBIE); BBINOJHATH CBOK YacTh
paboThl W KOOPJUHHUPOBATH CBOW JIEUCTBHS C JAPYTHMMH YJICHAMU
KOMaH/Ibl; OIICHMBATh KA4€CTBO CBOETO BKJIa/a B OOIINI MPOAYKT IO
KpUTEpUsIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUAI.

3)  Vwuusepcanvuvie  pezynamuenvle  Oeticmsus,  obecneuusaom
Gdopmuposanue cmMviCI08bIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCTUL.
Camoopranusanusi:



0 COCTaBIATH IJIaH, AITOPUTM PEIICHUS 3a/1a4u, BEIOUpATh CIIoco0
perieHus ¢ yuéToM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI

perieHuit ¢ yuéToM HOBOM UH(POPMAIIHH.

CaMOKOHTPOJIB:

0 BIaJETh HaBbIKAMHM IIO3HABATEJILHOW peQJIeKCUU Kak OCO3HaHUs
COBEpILAEMbIX  JIEWCTBUM M  MBICIUTENBHBIX  IPOLIECCOB, HUX
pe3yNbTaToOB; BIAAETh CIOCOOAMHM CaMOIPOBEPKH, CaMOKOHTPOJIS
IIpoLEecca U pe3yJsibTaTa PEeeHUsI MaTEMaTHUECKOH 3a]auH;

0 MpeaBHUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPHU pPEIICHUH
3aJladyd, BHOCHTb KOPPEKTHUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX
O00CTOSITENbCTB,  JAHHBIX, HAWJEHHBIX  OLIMOOK,  BBISBICHHBIX
TPYAHOCTEM;

0 OLEHHUBATh COOTBETCTBUE pE3yJbTara IEIH U YCIOBHUSAM, OOBSICHATH
NPUYHHBI JOCTHXKEHUS WM HEJIOCTUKEHUS PE3YJIbTATOB JIEATEbHOCTH,
HaXOJUTh OIIMOKY, 1aBaTh OLEHKY PUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJ/IBTATbDI
10 KJIACC

OnepupoBarh NOHIATUAMU: TOUKA, NPsIMasi, IIOCKOCTb.

[TpuMeHsATh aKCMOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX MPU PELICHUU
reOMETPUUYECKHUX 3a/1a4.

OnepupoBarh MOHATUAMH: [APAJUICIBHOCTh M MEPHEHIUKYISPHOCTD
IPSAMBIX U IIJIOCKOCTEH.

KnaccuduimpoBars B3aMMHOE PacioyioKEHUE MPSIMBIX U MJIOCKOCTEN B
POCTPAHCTBE.

OnepupoBarh NOHITUSAMU: JIBYTPAHHBIN yTOJ, FPaHU ABYTPAaHHOTO YIiia,
pedpo ABYTPAHHOTO yIJia; JMHEHHBIN YroJl ByTPaHHOIO yIila; rpajycHas Mepa
JBYTPAHHOIO yrJa.

OnepupoBarh MOHATUAMH: MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKJIBIN
MHOTOTPAHHUK, JJIEMEHThl MHOTOTPaHHUKA, TPAaBUIIbHBIII MHOTOTPaHHHUK.

Pacrio3HaBaTh OCHOBHbBIE BHUAbl MHOTOTPAHHHMKOB (NMHMpaMHa; TPU3MA,
IPSAMOYTOJIBHBIN Mapasiesenunes, Kyo).

KnaccuduumpoBarb ~ MHOTOTpaHHUKHM, BbIOMpass  OCHOBAHMS s
Kjaccuukauuyu (BBIMYKJIbIE W HEBBITYKIblE MHOTOTPAaHHUKH; MPABUIIbHbIE
MHOTOTPAHHUKHU; MPSAMbIE€ U HAKJIOHHBIE MPU3MBI, TapaslIeICIUIIEIbI).

OnepupoBarb MOHATUSAMH: ceKymas IJI0CKOCTb, CEUCHHE
MHOTOIPAaHHUKOB.

OOBACHATH MPUHLHUIIBI TOCTPOEHUS CEYEHUM, UCTIONIb3YsI METO]T CIEI0B.

CtpouTh Cce4eHHs] MHOTOTPAHHHUKOB METOAOM CIIE€JOB, BBIMOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH U3 PUCYHKOB IIPOCThIX 00bEMHBIX (DUTYD: BUA
CBEpXY, COOKY, CHU3Y.

PemaTp 3a1aun Ha HAXO0XKAECHUE TEOMETPUUYECKUX BETUYMH 10 00pa3uam
WM JITCOPUTMAM, IPUMEHSISI U3BECTHbIE aHATTUTUYECKHUE METO/IbI IIPU PEILICHUH
CTaHAAPTHBIX MATEMAaTHYECKUX 3a/lad Ha BBIYUCICHHE PACCTOSIHUN MEXIy
JIByMs TOYKAMH, OT TOYKM JI0 MPAMOW, OT TOYKH JO TIJIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMUCS TPSIMBIMHU.



Pemars 3a1a4u Ha HAXOXKIEHUE TE€OMETPUUYECKUX BEJIMYUH MO oOpas3iam
WJIM AJITOPUTMAaM, IPUMEHSSI U3BECTHBIEC AHAIMTUYECKNUE METO/IBI IIPU PEILIEHUN
CTaHJApPTHBIX MAaTEMAaTHMYECKUX 3a1a4d Ha BBIYMCICHUE YIJIOB MEXAY
CKPCIIMBAIOIMMUCA MPSAMBIMH, MEXAY HIPSAMOM M IUIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMH, ABYTPAHHBIX YIJIOB.

Boruncnate 00BbEMBI M IJIOMIAAM TOBEPXHOCTEH MHOTOIPaHHUKOB
(mpu3ma, mnupamMpga) C OPUMEHEHHEM (OpPMYJ; BBIYUCIATH COOTHOIICHUS
MEXAY MJIOIAIMH IOBEPXHOCTEN, 00bEMaMU OTOOHBIX MHOIOTPAaHHUKOB.

OnepupoBarh MOHATHSAMH: CHMMETPHS B NPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHUU; EHTP, OCh U INIOCKOCTh CUMMETPUU (UTYPBHI.

N3Bnekatp, npeoOpa3oBbIBaTh M WHTEPIPETHPOBATH HH(MOPMALUIO O
IPOCTPAHCTBEHHBIX FTEOMETPUUECKUX (PUTYpax, MPEACTaBICHHYIO Ha YepTexax
Y PUCYHKaX.

[IpuMenaTs reoMmerpuyeckre (AaKThl I PEIICHHS CTEPEOMETPUUYECKHUX
3a7a4, NPEANOoNaraloluXx HECKOJIBKO IIAaroB pPEIICHUs, €CIU  YCIOBHUS
IPUMEHEHHUS 3a/1aHbl B SIBHOU (popme.

[IpuMmensATs mpoCTEMIIME MPOrPAMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUUYECKUX 3a1a4.

[IprBOoAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B IIPUPOAE U
JKW3HU, PACIIO3HABATH IPOSBICHUE 3AKOHOB FT€OMETPUHN B UCKYCCTBE.

[IprMEHATH MOTy4YEHHBIE 3HAHUS HA NIPAKTUKE: aHAJIM3UPOBATh PEAIbHbIE
CUTyalUM W IIPUMEHATHh HW3YYCHHBIE IIOHATUS B MPOLECCE IOUCKA PELICHUS
MaTeMaTH4ecku CGHOpMyIUPOBAHHONW MPOOIEMBI, MOAECIUPOBATH pPEATbHBIC
CUTyallUM Ha A3bIKE TI'€OMETPUHU, MCCIEAOBAaTh IIOCTPOCHHBIE MOJIEIN C
UCIIOJIb30BAHUEM T'E€OMETPUUYECKUX TIOHATUA M TeOopeM, ammapara anreOpbl;
pemarh MPaKTUYECKUE 3a]1a4H, CBSI3aHHBIE C HAX0KICHUEM T€OMETPUUYECKUX
BEJINYHH.

11 KJIACC

OnepupoBaTh MOHITUAMU: TUITUHIPUIECKAS TOBEPXHOCTh, 00pa3yroIne
UUJMHJIPUYECKON  TMOBEPXHOCTH;, IWIUHJP; KOHUYECKas TMOBEPXHOCTD,
oOpa3ytoIire KOHUYECKOH MOBEPXHOCTH, KOHYC; chepruecKasi IOBEPXHOCTb.

PacmoznaBats Tena Bpamenus (UIUHAD, KOHYC, cdhepa U map).

OOBACHATH CITOCOOBI OJTYYEHUS TEN BPALLECHHUS.

KrnaccudummpoBars B3auMHOE pacnoyiokeHue c(hepsl U MITOCKOCTH.

OnepupoBarh MOHSATUSMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA,
BBICOTA CErMEHTA; IIApOBOM CJIOW, OCHOBAHWE IIAPOBOrO CJOS, BHICOTA
IapOBOTO CJIOS; IIIAPOBOM CEKTOP.

Boruuciasate 00bEMBI W IUIOMIAAM TIOBEPXHOCTEHW TEN  BpAIICHHUS,
T€OMETPUUYECKHUX TeJI C MPUMEHEHUEM (HOPMYI.

OnepupoBarh MOHSATUSIMH: MHOTOTPAHHUK, BIHCAHHBIA B cdepy U
OTMHMCAHHBIN OKOJO cdepwl; chepa, BOUCAHHAS B MHOTOTPAHHHUK WU TEJO
BpalllCHHUS.

Brruuciaste COOTHOIICHUST MEX Y TIIOMIAISIMHA MIOBEPXHOCTEH 1 00hEMaMu
OTO0HBIX TEJ.

N3o0paxkars nzydaembie PUTypsl OT pyKH U ¢ TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BpinonHsITh (BBIHOCHBIE) IIJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (GUTYp: BUIT CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHHUS.



W3Bnekatb, MHTEPHIPETUPOBATH U MPEOOPa3oBBIBATH HHGPOPMALIUIO O
IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, MPEACTaBICHHYIO Ha YepTexax
U PUCYHKAX.

OnepupoBarh NOHIATHEM BEKTOP B IPOCTPAHCTBE.

BpInOMHATE IEUCTBUS CIIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha YHCJIO, OOBACHATHb, KAaKUMU CBOWCTBAMHU OHU
001aaaloT.

[IprMenATh MpaBuiIO NMapaJuIeIenIeaa.

OnepupoBarh MNOHATHAMM: JI€KApPTOBBl KOOPAMHATBI B IPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMWHATBHI BEKTOPA, YIOJI
MEXIy BEKTOPaMM, CKaJIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEApPHBIE U
KOMIUIAHAPHBIE BEKTOPBI.

HaxoguTe cymMMy BEKTOpPOB M IIPOM3BEICHHE BEKTOpPa Ha 4YHCIO, YIOJ
MEXKy BEKTOPAMU, CKAIPHOE NPONU3BEICHNUE, PACKIAABIBATH BEKTOP IO IBYM
HEKOJIJIMHEAPHBIM BEKTOPAM.

3anaBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIUHAT.

[IpuMenaTh reoMerpuyeckne (AaKThl I PELICHHS CTEPEOMETPUUYECKHUX
3a7a4, NPEANOoNaralolMXx HECKOJIbKO IIAaroB pPEIICHUs, €CIU  YCIOBHUS
IPUMEHEHHUS 3a/1aHbl B SIBHOU (popme.

Pemars npocreumme reoMeTpu4eCcKre 3a1a4M Ha IPUMEHEHNE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemare 3amaum Ha [0KAa3aTeNbCTBO MAaTEMAaTHYECKHUX OTHOLICHUM W
HaX0XJICHHE TEeOMETPUYECKUX BEIMYMH IO O00pa3laM WIH alrOpuTMam,
IIPUMEHSISI U3BECTHBIE METOIBI ITPU PELICHNUH CTAHAAPTHBIX MATEMAaTUYECKUX
3az1ad.

[IprMmensaTs mpocCTEMIIME MPOrPAMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIMOHHBIE CUCTEMBI [P PEIICHUHU CTEPEOMETPUUYECKUX 3a1a4.

[IprBOoIUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B IIPUPOAE U
JKW3HU, PACIIO3HABATH IPOSBICHUE 3AKOHOB FT€OMETPUHN B UCKYCCTBE.

[IprMEHATH MOTy4YEHHBIE 3HAHUSA HA NIPAKTUKE: aHAJIM3UPOBATh PEaIbHbIE
CUTyalUM W IIPUMEHATHh HW3YYCHHBIE IIOHATUS B MPOLECCE IOMCKA PELICHUS
MaTeMaTuuecku CGHOpMyIUPOBAHHONW MPOOIEMBI, MOAECIUPOBATH pPEATbHBIC
CUTyallUM Ha SA3bIKE TI'€OMETPUHU, MCCIEAOBAaTh IIOCTPOCHHBIE MOJIEIN C
UCIIOJIb30BAaHUEM T'E€OMETPUYECKUX TIOHATUA M TeOopeM, amnmapara anreOpbl;
pemarh MPaKTUYECKUE 3a]1a4H, CBSI3aHHBIE C HAX0KICHUEM T'€OMETPUIECKUX
BEJINYHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
No KoauuecTBo yacoB
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A P p htt;
[IpsiMbIe U TUIOCKOCTH B
) MPOCTPAHCTBE. 12 | bu
[TapannensHOCTh NPSIMBIX U htty
IIJIOCKOCTEN
3 [IepneHUKyIAPHOCTD 12 bui
IPSIMBIX U IJIOCKOCTEH htty
4 VYrael MeXAy OpSIMBIMU U 10 i bui
IUIOCKOCTSIMHU htty
|
5 MHororpaHHUKU 11 1 b
htty
.. bul
6 OO6BEMBI MHOTOTPaHHHUKOB 9 1
htty
7 IToBTrOpeHue: ceuenus, 4 1 bu
pacCTOSHUSA U YIJIBI htty
OBIIEE KOJIMYECTBO 68 5 0
YACOB I10 ITPOTPAMME




11 KJIACC

HaumenoBanue KoauuecTBO 4acoB
Ne K 0 J1eK
a3/71eJI0B M TeM
o/ pasjg Beero OHTPOJIbHbIE paKkTHYecKue obpas
NMporpamMmMbl padoTbI padoThI
Bubm:
1 Tena Bpamenus 12 httos:/
b
2 OO0BEMEI TEl 5 1 o
B
. €KTOPHI U 0 1 .
KOOPJIMHATHI B httos:/
MIPOCTPAHCTBE
IToBTOpEHuUE,
o0o01Ienue, bubm
4 7 1
cucTeMaTu3anus https:/
3HAHUMN
OBIIEE KOJIMYECTBO
YACOB I1O 34 3 0

ITPOT'PAMME







INHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KoauuecTBo yacon
Jara
n | Tema ypoka KonTpoabHbie IIpakT4yeckue
Bcero U3yYeHHUs
/ padoThI padoThI
n

OCHOBHBIC TTOHSTHS
CTEPEOMETPHUH: TOUKA,
npsiMasi, TI0CKOCTh,
npoctpaHcTBo. 1IpaBuna
M300paKeHHS Ha PUCYHKAX:
M300pakeHHS TUIOCKOCTEH,
napauIeTbHBIX TPSIMbIX
(OTpE3KOB), CepEeAMHBI
oTpe3ka

[TonsTHSA: IEepeceKaronmecs
IJIOCKOCTH,
IIepeCeKaAINecs IpAMas U
IJIOCKOCTh

[TonsATHA: IEpeceKaromecs
IUIOCKOCTH,
MIEpPECEKAIOIINECS MPAMAst U
IJIOCKOCTh

3HAKOMCTBO C
MHOI‘OFpaHHI/IKaMI/I,




Hn300pakeHne
MHOI'OI'PaHHHUKOB Ha
pUCYHKax, Ha
IMPOCKIMOHHEBIX YCPTECIKAX

HauanbHubie cBenenus o kyoe
U IIUpaMue, UX pa3BEPTKU U
moaenu. CeueHus
MHOTOTPaHHHUKOB

HauansHbie cBenieHus 0 KyOe
U NIUpaMUEe, UX Pa3BEPTKU U
monenu. Ceuenus
MHOTOTPaHHUKOB

ITousTHe 00
AKCHOMAaTHYECKOM
MOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U
CIEACTBHS U3 HUX

ITousTHe 00
aKCHOMaTHYECKOM
MOCTPOCHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUH U
CIIEICTBUS U3 HUX

ITousTHe 00
AKCHOMAaTHYECKOM
MOCTPOCHUHU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHH H
CIIEICTBUS U3 HUX




10

ITousrue 00
aKCHOMAaTHYECKOM
MOCTPOCHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUH H
CJICOCTBUA N3 HUX

11

BzaumHoe pacnionoxenue
MPSIMBIX B POCTPAHCTBE:
nepecekarouec,
apajuieIbHBIE U
CKPEIIUBAIOIINECS TPSIMbIC

12

[TapamienbHOCT IPSMBIX U
IIJIOCKOCTEW B IIPOCTPAHCTBE:!
napajiCJIbHbIC MIPAMBIC B
IIPOCTPAHCTBE;
[apaJuIeIbHOCTb TPEX
OPSMBIX

13

[TapajuienbHOCTB NPSMBIX U
IJIOCKOCTEW B IPOCTPAHCTBE:
[TapayuienbHOCTB PSIMOU U
IIJIOCKOCTH

14

VTIIBI C COHANPABICHHBIMU
CTOpOHaMU

15

VYron Mexay NpsSMbIMU B
POCTPaHCTBE

16

VYroa Mexay NpsIMBIMU B




IIPOCTPAHCTBE

17

[TapannenbHOCTB
IJIOCKOCTEH: mapaienbHbIe
TJIOCKOCTH

18

CBolicTBa mapauiebHbIX
IJIOCKOCTEN

19

IIpocreitmme
IPOCTPAHCTBEHHBIE (PUTYPHI
Ha MJIOCKOCTHU: TETpasp,
KyO, apajuiesenumnes

20

[TocTtpoenue ceuenuni

21

ITocTtpoenue ceuenunit

22

KonrtponbHas padora no
teme "[Ipsmble U mII0CKOCTH
B IIPOCTPAHCTBE.
[TapamienbHOCT IPSIMBIX U
II0cKocTen"

23

[lepnieHAMKYJISAPHOCTD
IIPSIMOM U INIOCKOCTH:
HEPIEHANKYIISIPHBIE IIPSIMBIE
B IIPOCTPAHCTBE




24

IIpsiMble mapasuiebHBIE U
NEePIEHAUKYIISIPHBIE K
IUIOCKOCTH

25

IIpsiMble mapasuiebHbIE U
NEPIEHAUKYIISIPHBIC K
IUIOCKOCTH

26

IIpusnax
NEPIEHAUKYJISIPHOCTH
IIPSIMOM U IUIOCKOCTU

27

[Tpuznak
NepPHEHANKYISIPHOCTH
PsIMOM M TIOCKOCTH

28

Teopema o npsimoit
MEePIEeHIUKYIISIPHOM
IJIOCKOCTH

29

Teopema o npsimoit
NEePNEHANKYIISIPHON
IUIOCKOCTH

30

Teopema o npsmoit
NEPIEHANKYIISIPHON
IUIOCKOCTH

31

[lepnenaukyisp u
HAKJIOHHBIE: paCCTOSTHUE OT
TOYKH J0 IIJIOCKOCTH,
pPacCcTOsAHMUE OT IIPSAMOM 10
IUIOCKOCTH




32

Ilepnenaukynsp u
HAaKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TNIOCKOCTH,
paccTosHUE OT MPSIMOM 110
TJIOCKOCTH

33

[Iepnenpukynsp u
HAaKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TNIOCKOCTH,
paccTosHUE OT MPSIMOM 110
IJIOCKOCTH

34

[Iepnenpukynsp u
HAKJIOHHBIE: PACCTOSTHUE OT
TOYKH J0 IJIOCKOCTH,
paccTostHue OT NPSIMOM 10
IUIOCKOCTH

35

VYTIIBI B IPOCTPAHCTBE: YIrojl
MEXAY IPSMOMN U
IJIOCKOCTBIO

36

JIByrpaHHBIN yroil,
JIMHEHHBIN Yol
JBYyI'PaHHOIO yIja

37

JIByrpaHHbIi yTod,
JIMHEWHBIN yron
JIBYTPAHHOTO yTiia

38

[leprieHAMKYISIPHOCTH
TJIOCKOCTEH: TPU3HAK
NEePIEeHIUKYISIPHOCTH JBYX




IJTIOCKOCTEN

39

[leprieHIMKYISAPHOCTH
IJIOCKOCTEW: TPU3HAK
MEPIECHIUKYJISIPHOCTH ABYX
IJIOCKOCTEN

40

[lepnieHAUKYJISAPHOCTD
IIJIOCKOCTEW: MPU3HAK
HEPIEHANKYIAPHOCTH IBYX
IIJIOCKOCTEH

41

Teopema o Tpéx
MEPHEHINKYIIAPAX

42

Teopema o Tpéx
HepIeHIUKYIIpax

43

Teopema o Tpéx
HMEPIEHIUKYIAPAX

44

KonTponbhas padota no
TeMaMm
"IlepnieHAUKYIAPHOCTD
MPSAMBIX U TJIOCKOCTEH" U
"Vriael MexAy NpSIMbIMU U
IJI0CKOCTSIMU"

45

[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTHI
MHOTOI'PAHHHMKA, BBITYKJIbIE




1 HEBBITYKJIBIE
MHOTOTPaHHUKU; pa3BEPTKA
MHOTOTPaHHUKA

46

IIpusma: n-yrosnpHas

IIPU3Ma; TPaHU U OCHOBAHMS

[PU3MBIL; IIpsAMast U
HaKJIOHHAaA HpI/ISMBI;
OOKOBas U IOJIHas
HOBCpXHOCTI) HpI/I3MI>I

47

[Tapamienenurnen,
IIPSIMOYTOJIBHBIN
napajuleeuIes U ero
CBOMCTBA

48

[Mupamuia: n-yrojapHast
nMpaMua, TpaHu U
OCHOBAHUE TTUPAMHU/IBL;
OOKOBas U IIOIHAs
MOBEPXHOCTh MTUPAMHU/IBL;
npaBUJIbHAS U yCeuEHHasI
nUpamMuIa

49

IIpaBunbHbBIE
MHOT'OI'PAHHUKH: IIOHATHE
IIPaBUJIILHOTO
MHOT'OI'PAHHUKA;
IIpaBUJIbHAS [IPU3Ma U
IIpaBUJIbHAS TIUPAMUJIA;
IIpaBUJIbHAS TPEYTOJIbHAS




npamMua v NpaBUJIbHBINA
TeTpa’ip; Kyo

50

IIpencrasienue o
IMpaBUJIbHBIX
MHOTOI'PAaHHMKAX: OKTa’Ip,
JOJEKAdAP U UKOCAdIP.

51

Cummerpus B
IIPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH,
IIPSIMOM, IIOCKOCTH.
ONEeMEHTH CUMMETPUH B
NUpaMUJax,
napajuleIeue1ax,
IPABUJIbHBIX
MHOTOTpaHHHUKaX

52

Brraucnenune 31eMeHTOB
MHOTOTPaHHHUKOB: pEOpa,
JIMaroHalv, yTJibl

53

[Tnomans 60koBOM
MIOBEPXHOCTH U MOJIHON
MIOBEPXHOCTH MPAMOI
HPU3MBI, TUIOIIAb
OCHOBaHUM, TEOpEMaA O
OOKOBOI IOBEPXHOCTH
IIPSIMOM TIPU3MBI

54

[Tnomans 6OKOBOM
MOBEPXHOCTH U




IIOBEPXHOCTHU IIPaBUIIbHOMN
NApaMUbl, TEOPEMA O
II0ILAAu OOKOBOM
ITOBEPXHOCTH yCEUEHHOU
MUPAMU/IBI

KonTponbhas pabota no

3 teMe "MHororpaHHukn"
56 | Ilonsarue o0 oObEME

57 | OO0BEM mupamMusl

58 | OOBEM nmupamusl

59 | OOBEM nmupamMuIbI

60 O06BEM TUpaMuIbI

61 O0BbEM ITPU3MBI

62 | OOBEM mpU3MBI




63

O0BEM IPU3MBI

64

KonrtponbHas pabora no
teme "OO0BEMBI
MHOTOTPaHHHUKOB"

65

[ToBTOpEeHME, 0000IICHUE
cUCTEeMaTHU3alus 3HaHUM.
[TocTpoenue ceuennii B
MHOTOTPaHHUKE

66

[ToBTOpEeHME, 0000IICHIE
CHCTEMAaTH3alMsl 3HAaHUH.
Brruucienue paccTosiHui:
MEXIY IByMS TOUKaMH, OT
TOYKH J0 MPSMOH, OT TOUKHU
JI0 TUTOCKOCTH, MEXTY
CKPEIIHBAIOIIUMUCS
PSIMBIMU

67

HroroBasi KOHTpOJIbHAS
pabora

68

[ToBTOpenue, 0600IIeHNE
CUCTEMaTU3als 3HAHWUM.
Brruucnenue yrnios: Mexay
CKPELIMBAIOIIMMUCS
HPSIMBIMHU, MEXY MPSIMON U
IIJIOCKOCTBIO, ABYTPAHHBIX




YITIOB, YIJIOB MEXY
IIJIOCKOCTSIMU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68




11 KJIACC

Ne

n/
n

Tema ypoka

KoaunuecTBo 4acos

Bcero

KonTposabHbie
padoThI

IIpakT4yeckue
padoThI

Jara
U3y4YeHUus

Cdepa u map: meHtp,
pamuyc, Iuamerp;
IUTOMIA/Th TOBEPXHOCTH
cdepbl

B3anmuoe
pacrionoxkenue chepsl u
IUIOCKOCTH;
KacareJbHas TUIOCKOCTh
K cepe; momab
cdepbl

Nzobpakenue chepsl,
Iapa Ha INIOCKOCTH.
Ceuenus mapa

Hununapudeckas
IIOBEPXHOCT,
oOpa3yrorue
LUJITUHIPUYECKOU
IIOBEPXHOCTH, OCh
LUJIUHIPUYECKOU
MOBEPXHOCTHU




Hunusap: ocHOBaHUS U
0O0KOBas MOBEPXHOCTb,
oOpa3yrommas 1 OChb;
ionia b O0KOBOM 1
IIOJIHOM ITOBEPXHOCTHU

N3o6paxenune
LWIMH]Ipa Ha
mockoctu. Pazeéprka
nunuHApa. CeueHus
WIMHIpA
(TUTOCKOCTHIO,
napasuieIbHON Uin
NEPHEHANKYIISIPHON OCH
UAJTUHIPA)

Konunueckas
MMOBEPXHOCTb,
oOpasyrorue
KOHUYECKOU
MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM
MIOBEPXHOCTHU

Konyc: ocHoBaHue u
BEpIIIMHA, 00pa3ytomas
¥ OCh; TUIONIA/b
OOKOBOW M MOJTHOM
IIOBEPXHOCTH

Yceu€HHbIil KOHYC:




00pa3yrolue 1 BbICOTA;
OCHOBaHUS U OOKOBast
IIOBEPXHOCTh

10

N3obpakenne koHyca
Ha IJIOCKOCTH.
Pa3BépTka KOHyCa.
CeueHust KOHyca
(TuTOCKOCTHIO,
napasuieIbHON
OCHOBAHHUIO, U
IUIOCKOCTHIO,
MPOXOIAIIEH uepe3
BEPILUHY)

11

KomMmOuHamms rei
BpaIICHUS U
MHOTOT'PAaHHUKOB

12

MHororpasHuk,
OIMCAHHBIN OKOJIO
cdepsr; chepa,
BIIMCAaHHAs B
MHOTOTPaHHUK WIH B
TEJIO BpalCHUs

13

TToustue 06 00BEME.
OCHOBHBIE CBOIMCTBA
00BEMOB TEN

14

O0BEM IUIMHApA,
KOHycCa




15

O0bEM mapa u
1016 Chepsl

16

ITomoOHBIE TETA B
MPOCTPAHCTBE.
COOTHOILIEHUS MEKTY
[JIOMIAISIMHA
[IOBEPXHOCTEN,
00BEMaMH MOTOOHBIX
Tl

17

KontponpHas padora mo
TeMmaM "Tena
BpameHus" u "O0beMbl

TCII

18

BeKTop Ha IIJIOCKOCTH U
B IIPOCTPAHCTBEC

19

Cnoxeuue u
BBEIYMTAHHE BEKTOPOB

20

YMHOKEHUE BEKTOpa Ha
YHUCIIO

21

Paznoxenue Bexkropa 1o
TPEM HEKOMILJIaHAPHBIM
BekTopaM. IIpasuio
napajuiesnenunena

22

Pemenue 3amay,
CBSI3aHHBIX C




IIPUMEHEHNEM ITPaBUII
JIEHCTBAN C BEKTOPAMHU

23

Koopnunarso-
BEKTOPHBIN METOJ IIPU
peuieHun
T€OMETPUYECKHX 3a/1a4

24

[IpssmoyronbHas
CUCTEMA KOOpJMHAT B
IIPOCTPAHCTBE.
Koopaunars! BekTopa.
[Ipocreiimue 3ana4uu B
KOOpJIMHATAX

25

Yron mexny
BekTOopaMu. CkaisipHoe
MIPOU3BEAECHUE
BEKTOPOB

26

Brrancnenue YIJI0B
MCKAY MMPSAMBIMHA U
IIJIOCKOCTAMM

27

KoHnTtponbHas pabora mo
teme "BekTopbl u
KOOpPAMHATHI B
npocTpaHcTBe"

28

[ToBTOpEHUE,
000011IeHNE U
CHCTEeMaTH3aIus
3HaHui. OCHOBHEIE




¢Gurypsl, QpaxTsl,
TEOpPEMBI Kypca

IJIAHUMCTpPHUN

29

[ToBTOpEHME,
000011eHuE U
CUCTEMAaTH3aLUs
3HaHUH. OCHOBHBIE
Gurypsl, QpaxTsl,
TEOpEMBI Kypca
IUTAHUMETPUH

30

[ToBTOpEHME,
00001IeHNE U
CHCTEMAaTU3alHs
3HAHUH. 3a1auu
TJIAHUMETPUH ¥ METO/IBI
WX pelIeHus

31

[ToBTOpEHME,
00001IeHNE U
CHCTEMAaTHU3alus
3HAHUN. 3a1auu
TJIAHUMETPUHU U METOIbI
WX pelIeHus

32

IToBTOpEHME,
00001IeHNE U
CHCTEMAaTU3alHs
3HaHuii. OCHOBHBIE

¢Gurypsl, GaxThl,




TEOpPEMBI Kypca
CTEPEOMETPHH

33

Hrorosast KOHTpOIbHAS
pabora

34

IToBTOpEHME,
00o01eHue u
cucTeMaTu3anus
3HAHUU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOITPAMME

34







YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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