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MNOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma yuebHoro kypca «I'eomerpusi» 6azoBoro ypoBHs ans oOydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepanbHOTO
rOCyJapCTBEHHOTO 00pa3oBaTeIbHOIO CTaHIapTa cpeaHero oduiero oOpa3oBaHuUs, ¢ YUYETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHHM, MPEIbIBISEMBIX K
MaTeMaTH4eCKOMYy OO0pa3oBaHUIO, M TPAAWIMH POCCHHUCKOro oOpa3oBaHus. Peammsanms mnporpaMmbl 00€CI€YMBAET OBJAJICHHE KIFOYEBBIMHU
KOMITETEHIIHSIMH, COCTABIIIOIIMMHI OCHOBY JJISI CaMOPa3BHTHS M HENMPEPBIBHOIO OOpPa30BaHUS, IEIOCTHOCTh OOIMIEKYJIbTYPHOTO, JUYHOCTHOTO M
MIO3HABATEIBHOTO Pa3BUTHSI IMYHOCTH O00YHAIOLTHXCS.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxHOCTh yueOHOro Kypca reOMeTpUU Ha YPOBHE CpelHEero o0miero o0pa3oBaHusi 00yCIOBIEHa MPAKTHYECKONH 3HAYMMOCTBIO METAPEAMETHBIX U
IPEIMETHBIX pe3yJabTaTOB OOYy4YEeHUS TEOMETPUU B HANPABICHUU JIMYHOCTHOTO PAa3BUTHUA oOOydaromuxcs, (OpMHUPOBaHUS (DYHKIIMOHAIBHOM
MaTeMaTHYeCKOM TPaMOTHOCTH, W3YYEHHUsS APYTruX Y4eOHBIX AUCHUIUIMH. Pa3BuTHE y OOy4aromuxcs NMPaBHIIBHBIX MPEICTABICHUH O CYHIHOCTH H
MIPOMCXOXKICHUU TEOMETPUYECKUX aOCTpaKIWi, COOTHOIICHUH PEATTbHOTO W WICATBHOTO, XapaKTepe OTPaKCHUsS MATeMaTHYeCKOW HayKOW SIBICHUN H
NPOIIECCOB PEATbHOTO MHUpPA, MECT€ TeOMETPHH B CHUCTEME HAyK W POJIM MaTeMaTHYeCKOTO MOJCIHPOBAHWS B HAYYHOM IIO3HAHWM M B IPAKTHKE
CrocoOCTBYeT (DOPMUPOBAHHIO HAYYHOI'O MHPOBO33PEHHS yYAlUXCs, a TAK)KE KAueCTB MBIIUICHUS, HEOOXOAMMBIX Ul aJalTaldd B COBPEMEHHOM
o0riecTBe.

['eomeTpus sBIsIETCS OHUM M3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHEro 00IIero o0pa3oBaHus, TaKk KaK 00eCreurnBaeT BO3MOKHOCTh N3YUEHHS KaK
JTVCIIATUTHH €CTeCTBEHHO-HAYYHOW HAIPaBJICHHOCTH, TaK M TYMaHUTAPHOU.

Jlornueckoe MbIIUICHHE, (HOopMUpyeMOe MPH U3yYCHHH OOYYaroIIMMUCS MOHSATUHHBIX OCHOB I'€OMETPHH W IOCTPOCHUHM HEMOYKH JOTHYECKHX
YTBEPXKJICHHUI B XOJ€ pPEIICHUS T€OMETPHUECKUX 3a/1a4, YMEHHE BBIABHIaTh U ONPOBEPraTh T'MIIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCS MPU PeleHUH
3aJ]a4 €CTECTBEHHO-HAyYHOTO [TUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHne OpHEHTUPOBATHCS B MPOCTPAHCTBE WUTPACT CYIICCTBEHHYIO POJIb BO BCEX OOJACTSX JCATEIILHOCTH uesoBeka. OpHEHTAlHs 4ejoBeKa BO
BPEMEHH U MPOCTPAHCTBE — HEOOXOIUMOE YCIOBHE €T0 COIMAIBHOTO OBITHS, (opMa OTPAKEHHUS OKPYXKAIOIIEr0 MUPA, YCIOBHE YCIIEUTHOTO MMO3HAHUS U
aKTUBHOTO MpeoOpazoBaHMs ACUCTBUTEIbHOCTH. OnepHpoBaHHE MPOCTPAHCTBEHHBIMU O0pa3aMu OOBEAMHSET pa3Hble BUABI Y4e€OHOM W TPYyHOBOM
NEeSITeILHOCTH, SIBJSICTCS OJJTHUM U3 MTPO(ECCHOHAFHO BaXKHBIX Ka4eCTB, IIOATOMY aKTyalbHa 33a1ada (OPMHUPOBAHUS y 00YUAIOIIMXCS IIPOCTPAHCTBEHHOTO
MBINUICHUS] KaK Pa3HOBUAHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTAa B IOATOTOBKE K MPAKTHYECKOW MEATEIHHOCTH MO MHOTHM
HalpaBJICHUSIM.

Lenb ocBoeHus mporpaMmMel yuebHoro kypcea «I'eomerpus» Ha 6a30BOM ypoBHE 00y4deHHUs1 — 0011e00pa30BaTeIbHOE U OOLIEKYIbTYPHOE PA3BUTHE
oOyJaromuxcsi 4epe3 oOecrieueHHEe BO3MOXXHOCTH MPHUOOPETEHUS W HCIOJB30BAaHHMS CHUCTEMAaTHYECKHMX TEOMETPUYECKHX 3HAHWW W JICHCTBHIA,
cnenu(pUIHBIX TEOMETPHH, BO3MOKHOCTH YCIICIITHOTO TPOIOJDKEHHS 00pa30BaHUs MO CHEIHAIbHOCTSM, HE CBI3aHHBIM C MPUKIIAJIHBIM UCIIOIb30BaHUEM
TreOMETpHH.

[Iporpamma mo reomeTrpuu Ha 0a30BOM YypOBHE IMpeaHa3HaueHa MJs OOyJaroIlUXCs CpeIHEel INKOJIbI, HE HCHBITHIBABUIMX 3HAYUTEIbHBIX
3aTpyIHEHHUI Ha YPOBHE OCHOBHOTO 001Iero oopasoanus. Takum o6pa3om, oOydaromuecs: Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH OOIIHE MaTeMaTHIECKHE



YMEHHSs], CBSI3aHHBIE CO CIELM(PUKON reOMETPUN U HEOOXOAUMBIE JJIsl ’KU3HU B COBpEMEHHOM o01ecTBe. Kpome 3T0ro, OHM UMEIOT BO3MOKHOCTb U3yUUTh
reoMeTpuio Oosee ri1y00Ko, ecu B JajdbHeleM BOZHUKHET HE00XOJUMOCTh B TEOMETPUUYECKUX 3HAHUIX B TPO(HECCHOHATLHOM e TEIIbHOCTH.

JlocTikeHHe IeNd OCBOEHUS IMPOrpaMMbl 00ECHeunBaeTCS PELICHHEM COOTBETCTBYIOMIMX 3aad. [IpHOpUTETHBIMH 3agadyaMH OCBOEHHs Kypca
«["eomerpun» Ha 6azoBoM ypoBHe B 10—11 kaccax sBIsSIOTCS:

e (opMupoBaHHE MPECTABICHNUS O TEOMETPUH KaK YaCTH MUPOBOU KYJIbTYPHl M OCO3HAHUE €€ B3aUMOCBS3H C OKPYKAIOIIUM MUPOM;

e (opMupoBaHHE MPEICTABICHUS O MHOTOTPAHHUKAX M TEJIaxX BPAIICHUS KaK O BAKHEHIINX MAaTeMaTHUYECKUX MOJEISIX, TTO3BOJISIONIUX ONMHUCHIBATH

Y U3y4aTh pa3HbIE SIBICHUS OKPYKAIOLIETO MUPA;

e (opMupoBaHHE YMEHUS paclO3HABATh HA YePTEkKax, MOJEISIX U B pealbHOM MUPE MHOTOTPAHHUKU U TeJa BPALICHHUS;

e OBJIAJICHHE METOJaMH pElIeHUs 3a/1a4 Ha MMOCTPOCHHS Ha N300paKEHUSIX MPOCTPAHCTBEHHBIX (QUTYD;

e (opmupoBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMH MOHATHSAMHU O MHOTOTPAaHHUKAX U TeJlaX BPAIICHUsI U UX OCHOBHBIMU CBOWCTBAMU;

e OBJAJICHHE ANTOPUTMAMU PEUICHUS OCHOBHBIX THUIIOB 3ajay; (OpMUPOBAHHE YMEHUS MPOBOIUTH HECIOXKHBIE JTOKa3aTeIbHbIE PACCYKICHHS B
X0JIe peUIeHHs CTEPEOMETPUUECKHX 3ajay U 3aJay C MPaKTUYECKUM COJIep:KaHUuEM;

® pa3BUTHE MHTEJUIEKTYalbHBIX W TBOPYECKHX CIIOCOOHOCTEH OOydarolmuxcs, MO3HaBaTebHON aKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHHI,
KPUTHYHOCTH MBIILJICHUS;

e (QopmupoBanue (YHKIMOHAIBLHOM TPAMOTHOCTH, PEJIEBAHTHON T'€OMETPUU: YMEHHE pAacCllO3HABaTh IPOSIBICHUS T€OMETPUUYECKUX TOHSATHH,
00BEKTOB U 3aKOHOMEPHOCTEH B PeabHBIX JKU3HEHHBIX CUTYAIlUSAX U MPH U3YYEHUHU APYTHX YUEOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEH, (hOPMYIHPOBATh UX Ha SI3bIKE TEOMETPUHU U CO3/1aBaTh T'€OMETPUUYECKHE MOIETH, MPUMEHATh OCBOCHHBII TeOMeTpUUYECKHi
anmapar JJis peleHus IPakTUKO-OpUEHTUPOBAHHBIX 3aj[ad, MHTEPIPETUPOBATH U OLICHUBATH MOJIyYE€HHBIE PE3YJIbTATHI.

OTnuuuTeNnbHON O0COOEHHOCTHIO MPOrPAMMBI ABIISETCS BKJIIOYEHHE B KypC CTEpPEOMETPUHU B Hayalle ero M3y4eHHs 3a/ay, pellaeMbIX Ha ypOBHE
UHTYUTHBHOTO TIO3HAHUS, W ONpeAENEHHBIM 00pa3oM OpraHM3oBaHHas paboTa HaJ HHUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO H
IIPOCTPAHCTBEHHOT'O MBIIIEHUS, CTUMYJIUPYET IPOTEKAHUE NHTYUTUBHBIX ITPOLIECCOB, MOTUBUPYET K JaJbHENIIEMY U3YyUEHHUIO IPEMETA.

[Tpenmourenue oTaa€Tcst HAMISIHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUs, TO €CTh TEOPETUUYECKHE 3HAaHUS UMEIOT B CBOEM OCHOBE YyBCTBEHHOCTh
MPEeIMETHO-ITPAKTUUYECKON JesATeNIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTaBICHUM Yy ydalluxcsi B Kypce CTEPeOMETPUM MPOBOJIUTCS 3a CUET
pelieHus 3a1a4 Ha CO3JaHue IMPOCTPAHCTBEHHBIX 00pPa30B M 3a/1a4 HA ONEPUPOBAHME MPOCTPAHCTBEHHBIMU oOpasamu. Co3gaHue oOpas3a MPOBOAUTCS C
OTIOpPOi Ha HATJIATHOCTH, & ONIEPUPOBAHUE 00Pa30M — B YCIIOBUSAX OTBJICUCHHUS OT HATJISITHOCTH, MBICJIEHHOTO U3MEHEHHSI €T'0 UCXOIHOTO COJCPKAHUS.

OcHOBHBIE coziepKaTenbHble TUHUM Kypca «l'eomerpun» B 10—11 knaccax: «MHororpanHukmn», «lIpsmbie U MIOCKOCTH B MPOCTpaHCTBEY, «Tena
BpalleHus», «BeKTopsl 1 KOOPAUHATHI B MPOCTpaHCTBEY. DOPMUPOBAHUE JIOTUYECKUX YMEHUHN paclpeeseTcsi He TOJIBKO M0 COAepKaTeIbHbIM JIMHUSM,
HO U 110 T0oJ1aM 00Yy4€eHHs Ha YPOBHE CpeHero o0miero o0pa3oBaHusl.

Coneprxanne 00pa30BaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM Pe3yjIbTaTaM OCBOEHHUS paboueil mporpaMmbl, paclpenenéHHbIM 0 To1aM 00y4eHus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIaJIeHUE T€OMETPUUECKUMHU MOHATUSMU 1 HaBBIKAMU OCYIIECTBIISIIOCH MOCIEA0BATEIHHO U OCTYNATEIbHO, C
coOIOICHUEM TPUHIIUIA MMPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIOYAIKCh B OOIIYI0 CHCTEMY N€OMETPUYECKHX IpeICTaBICHUI o0ydarommxcs,
pacuupsis u yrayounss e€, o0pa3ys IpodHble MHOYKECTBEHHBIE CBSI3U.

MECTO YYEBHOT O KYPCA B YYEBHOM IIJIAHE



Ha uszyuyenue reomerpun oTBoauTCs 2 yaca B Hepenmto B 10 kimacce u 1 wac B Hexento B 11 kitacce, Bcero 3a aBa roja ooydeHus - 102 yueOHbIX daca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsimble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TOHATHS cTepeoMeTpuH. Touka, MpsMas, MIOCKOCTb, MPOCTpaHCTBO. lloHATHE 00 aKCMOMAaTHYECKOM IMOCTPOEHHUH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHUU U CIEICTBUS U3 HUX.

B3anmHoe pacnosioxkeHue IpsIMBIX B MPOCTPAHCTBE: MEPECEKaOIINEcs, MapajuielibHble U CKpeluBatoniuecs npsamele. [lapanienbHOCTh NPAMBIX U
MJIOCKOCTEW B MPOCTPAHCTBE: MapajljiesibHbIE MPSIMbIe B IPOCTPAHCTBE; MapajUIeIbHOCTh TPEX MPSIMBIX; MapajuIeIbHOCTh NMPSAMON U MIOCKOCTU. YTIIBI C
COHANpPABJICHHBIMH CTOPOHAMH; YroJI MEXAYy HpsAMBIMH B MpocTpaHcTBe. [lapamienbHOCTh IUIOCKOCTEW: MapajuieibHble IIOCKOCTH; CBOMCTBA
napajuleNIbHBIX TuIocKkocTel. [IpocTeiime npocTpancTBeHHbIE (GUTYPBI HA TUIOCKOCTH: TETPadip, KyO, Mapaijiesienumne; MOCTPOeHUE CEeYSHHI.

[lepnieHauKyYASIPHOCTh MPSMON W TJIOCKOCTH: MEPIECHIUKYJSPHBIE TMpsSMbIE B MPOCTPAHCTBE, MPsAMbIE NapajlieibHble U TMEPHEHIUKYISIPHBIE K
MJIOCKOCTH, MPU3HAK MEPHIEHANKYIISIPHOCTH IPSIMOM U MJIOCKOCTH, TEOPEMA O MPSIMOU MEePIEHIUKYISIPHON MIIOCKOCTH. YTIIbI B MPOCTPAHCTBE: YOI MEXKY
NPSIMOM U IIJIOCKOCTBIO; ABYTPAHHBIM YroJj, JUHEHHBIA Yroj JIBYIpaHHOro yria. [lepneHnukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKH /10 IUIOCKOCTH,
paccTosiHie OT MPSAMOM 0 IJIOCKOCTH, MpOeKIUs (UTyphl Ha IJIOCKOCTh. [lepneHAMKYISIpHOCTh IJIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTH IBYX
mrockocreil. Teopema 0 TpEX NMeprEeHIUKYIIsIpax.

MHOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHNKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAaHHUKA, BBITYKJIBIE U HEBBIYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpanHuka. Ilpusma:
n-yroiibHas TpHU3Ma; TPaHU U OCHOBAHMSI MPHU3MBI; HpsiMas W HAKJIOHHAs TNPU3MbI; OOKOBas M TOJHAS IMOBEPXHOCTH Mpu3Mbl. [lapamienenumnen,
MPSIMOYTOJIBHBIN MapajlieNenuIie]] ¥ ero cBoicTa. [lupamuna: n-yronpHas mupaMuia, TpaHd U OCHOBaHHUE MUPaMUIbI; OOKOBas M IMOJIHAS TTOBEPXHOCTh
NUpaMuJbl; TpaBWiIbHAs U yCeu€HHas NUpaMHUAa. IJIEMEHThl NpuU3Mbl W nHpaMujbl. [lpaBuUibHbIE MHOTOIPAHHUKHW: TOHSTHE MPaBUIBLHOTO
MHOTOTpaHHMKA; MpaBWIbHAsA MPU3Ma U MpaBUIbHAs MUpPaMUa; MpaBUIIbHAS TPEYrojbHAs MUpaMHlia U MpaBUWIbHBIN TeTpasrap; kyO. IlpencraBnenue o
MPaBUJIBHBIX MHOTOTPAaHHUKAX: OKTA3p, JOAEKadAp U ukocasap. CedeHus Npu3Mbl U IUPAMHU/IbI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOUYKH, MPSMOM, MIOCKOCTH. DJIEMEHThl CUMMETPUU B MHUpPAMUJIAX, MapajlieNenumnenax,
MpaBUIIbHBIX MHOTOTpAaHHUKAX.

Brrunciienre 351eMeHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yribl. [lmomans 00KOBOW MOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSIMOUN TTPHU3MBI,
IJIOMIA b OCHOBAHMH, TeopemMa O OOKOBOW MOBEPXHOCTH MPSIMOM Mpu3Mbl. [lnomaas GOKOBOW MOBEPXHOCTH U MOBEPXHOCTH MPABUILHON MHUPAMHIBI,
TeopeMa o TuIoIaau yceu€HHoi nupamuabl. [Torstre 06 00béMe. OOBEM TUPAMUIBI, TPU3MBIL.

[Tomo6HbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXTY ILTOMAASIMI IIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TEll.

11 KUIIACC

Tesa BpaieHus



[Munuaapuyeckas MOBEPXHOCTh, 00pa3yrolIMe IWIMHIPUYECKON MOBEPXHOCTH, OCh LMWIMHAPUYECKON MOBEpXHOCTHU. LlMmuHAp: OCHOBaHUS U
OOKOBast MOBEPXHOCTh, 00pa3yIoIas U OCh; IJIOIMIA b OOKOBOM M MOJHON MOBEPXHOCTH.

Konnueckast moBepxHOCTb, 00pa3yrole KOHMYECKONW MOBEPXHOCTH, OCh M BEpIIMHA KOHMYECKOW MOBEpXHOCTH. KOHyc: OCHOBaHME M BEpIIMHA,
00pa3yrolias u OCh; MIIONAAb OOKOBOM U IMOJHOM MOBEPXHOCTU. Y CEUEHHBIA KOHYC: 00pa3yoIiue U BHICOTA; OCHOBaHHS U OOKOBAast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paanyc, AMameTp; MIolaab NoBepXHOCTU ceprl. B3anMHoe pacnonoxenue chepbl U MIOCKOCTH; KacaTelbHas MII0CKOCTh K
cthepe; miomanas chepsl.

N3obpakenue Ten BpallleHHsI Ha MIIOCKOCTH. Pa3BEépTka MuIMHApa U KOHYca.

KoMOuHarmu Ten BpaiieHus ¥ MHOTOTPAHHHMKOB. MHOTOTpaHHHK, OMUCAHHBIA OKOJO cdephl; chepa, BIHcaHHAS B MHOTOTPAHHUK, WA TEJO
BpallleHUs.

[Tonsitue 06 o6BéEMe. OCHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 00bEME MPSMOYTOIBHOTO Mapajulesienurena u ciaeacTBus u3 He€. O0bEM
MUIMHIPa, KoHyca. O0BEM 1mapa u miomaab cepsl.

[Momo6HbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXTY ILIOMIAASIMH IIOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX TEll.

Ceuenus muinHApa (HapaiiedbHO W MEPIEHIUKYISIPHO OCH), CEYEHHsS KOHyca (MapajuleIbHOE OCHOBAHHMIO M IMPOXOAAIIEE uYepe3 BEepIINHY),
CeueHus 1apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mimockoctu U B mpocTpaHcTBe. CIOKEHHE W BBIUMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha 4Yucio. PaszmolkeHue BeKTopa Mo TpéM
HEKOMIUTaHapHBIM BekTopaMm. [IpaBuiio napamienenunena. Pemenue 3amad, cBSI3aHHBIX C IPUMEHEHUEM MIPaBUII AeUCTBUN ¢ BekTopaMu. [IpsmoyronbpHas
cucTtemMa KoopAauHat B mpocTpaHcTBe. KoopannaTtel BekTopa. [Ipocreitiue 3agaun B KoopAuHaTaX. YTOJd MEXIy BekTopaMu. CKalsipHOE MPOU3BEIACHUE
BEKTOPOB. BhIuncieHne yrioB MeKIy MPSMBIMU U TUIOCKOCTSMHU. KOOpIMHATHO-BEKTOPHBIN METOJI MPU PEUICHUH T€OMETPHUYECKHUX 3a]1ad.

INJIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pe3yIbTaThl OCBOCHUS MPOTPaMMBbI yueOHOTO mpeaMeTa «MaTreMaTHKa» XapaKTepUu3yroTCs:

I'paxnanckoe Bocnuranme:

c(OpMUPOBAHHOCTHIO TPAKAAHCKON MO3UIINK 00YYaroIIerocss Kak akTUBHOTO M OTBETCTBEHHOT'O 4WJIeHA POCCUNCKOro 00IecTBa, MPEACTaBICHUEM O
MaTeMaTUYeCKUX OCHOBaX (YHKIIMOHUPOBAHMS PA3IHUHBIX CTPYKTYp, SABJICHUHN, MPOLEIYp TPaKJIaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCH! U Mp.), YMEHUEM
BBaHMOHCﬁCTBOBaTB C CONHUAJIbHBIMH MHCTUTYTAMU B COOTBETCTBUU C UX (byHKI_II/ISIMI/I 1 HA3HAYCHUECM.

ITaTpunoTnyeckoe BOCIMTAaHUE:

c(hOpMUPOBAHHOCTHIO POCCHICKON TPakIaHCKOW MACHTUYHOCTH, YBAXEHHUS K MPOIUIOMY M HACTOSIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHBIM
OTHOILIEHUEM K JOCTHKEHHSIM POCCUMCKUX MAaTEMATUKOB M POCCUKCKOW MaTEMaTU4ECKOM IIKOJIbI, K HCIIOJIB30BAHUIO 3TUX JOCTUKEHUN B IPYTUX HAYKaXx,
TEXHOJIOTUSIX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCITUTAHMS:



OCO3HAHUEM JIYXOBHBIX IIEHHOCTEH POCCHIMCKOTO Hapona; chOPMHUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO IMOBEJEHHUS, CBI3aHHOTO C
MPaKTUYECKUM MIPUMEHEHUEM JOCTKEHUN HAYKH U JIEATeIbHOCTHIO YUEHOT0; OCO3HAHHEM JIMYHOTO BKJIaJla B TOCTPOSHHUE YCTOMYHUBOTO OYAYIIETO.

cTeTnUecKoe BOCIIUTaHNE:

ACTETUYECKUM OTHOIIEHHWEM K MHUPY, BKJIIOYAs OSCTETHKY MaTEeMAaTHYECKUX 3aKOHOMEpPHOCTeH, OOBEKTOB, 3alay, pPEIIeHUH, pacCyXICHUM;
BOCITPUUMYHUBOCTBIO K MAaTEMaTHYECKUM aCIIeKTaM Pa3IMYHbBIX BUIOB HCKYCCTBA.

du3znyeckoe BOCIUTAHHE:

c(OPMUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMAaTHYECKHWE 3HAHHUS B HMHTEpPEcax 3I0pOBOr0 M 0Oe30macHoro oOpasza >KW3HH, OTBETCTBEHHOTO
OTHOILIEHHSI K CBOEMY 3/I0POBBIO (3I0POBOE NMUTAHKE, COATAaHCUPOBAHHBIN PEXXUM 3aHATHHI U OTIBIXA, PETYJIsIpHas PU3NUYECKas aKTUBHOCTB); (PHU3UUECKOTO
COBEPIIICHCTBOBAHUS, TIPH 3aHATHAX CIIOPTUBHO-03/IOPOBUTEILHON JACSITEIBHOCTHIO.

TpyaoBoe BociuTaHue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM HEHHOCTH TPYAOIIOOUS; HHTEPECOM K pas3iHuHbIM chepaM MpodhecCHOHATBEHON IeSTETbHOCTH, CBSI3aHHBIM C
MaTeMaTHKOW M €€ MPUII0KEHUSIMH, YMEHHUEM COBEpIATh OCO3HAHHBIN BBIOOp Oynyiieil mpodeccun u peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTEMaTHYECKOMY OOpa30BaHUIO M CaMOOOpA30BaHHWIO HAa TPOTSHKEHWHM BCEH KWU3HHW; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYCCKUX 3a]]a4 MAaTeMaTHIECKON HAIIPABICHHOCTH.

IK0JI0rHYecKoe BOCIUTAHHE:

c(OPMHPOBAHHOCTBIO JKOJIOTUYECKON KYJIbTYpPbI, MOHMMAaHUEM BIUSHHS COLMAJIbHO-3KOHOMUYECKHUX IIPOLIECCOB HA COCTOSHUE MPUPOJHOW WU
COITMAIBHOM CpefIbl, 0CO3HAHUEM TJIO0ATPHOTO XapaKTepa dKOJIOTHIECKUX POo0IeM; OpUeHTalel Ha MPUMEHEHUE MaTeMaTUUeCKUX 3HAHUH I pEIICHUS
3a/1a4 B 00JIaCTH OKPYIKAIOIIEH CpeIbl, TJIAHUPOBAHUS MTOCTYITKOB M OLIEHKH UX BO3MOXKHBIX MOCTEACTBUMN TSI OKPYKAIOIIEH Cpeibl.

LleHHOCTH HAYYHOTO MO3HAHUSI:

c(OpPMHUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKU, TOHMMaHHUEM
MaTeMaTUYeCKOW HAyKH KaK cepbl YeTOBEUECKON ACATEIHHOCTH, ITANOB €€ Pa3BUTH M 3HAYMMOCTH JJIS Pa3BUTHS UBUJIN3ALUN;, OBJIAJICHUEM SI3bIKOM
MaTeMaTHKH W MaTEeMaTUYeCKOW KYJIbTYpOH KaK CpPEJCTBOM TO3HAHWUS MHpPA; TOTOBHOCTHIO OCYIIECTBIISTH MPOCKTHYIO W HCCIIEIO0BATEIbCKYIO
NCATCIIBHOCTDb I/IH,Z[I/IBI/II[ya.HBHO U B rpynne.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbie pe3yibTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO mpeamera «MareMaTuka» XapakTepU3YIOTCS OBJAJCHUEM YHHBEPCAIbHBIMU
NO3HABAMENIbHBIMU OeliCINBUAMU, YHUBEPCAIbHBIMU KOMMYHUKAMUBHBIMU QeUCMBUIMU, YHUBEPCATbHBIMU Pe2YISIMUSHLIMU OeliCTNEUIMU.
1) Vuueepcanvhvie noznasamenvHuvle Oeticmeus, obecneuusaom @Gopmuposarue 0A308bIX KOSHUMUBHLIX NPOYECco8 o00y4arowmuxcs (oceoeHue
Memo008 NOZHAHUSL OKPYHCAIOWe20 MUpa, NPUMeHeHUe I02UYECKUX, UCCTe008ameNbCKUX Onepayuti, yMmeHuti pabomamso ¢ uHpopmayueti).
Ba3oBrble JJornueckue aeicTBuA:
® BBIABJIATH U XapaKTEPU30BATH CYIICCTBEHHBIE TPU3HAKH MAaTEMAaTHUYECKUX OOBEKTOB, TOHATHI, OTHOIIICHUH MEXIY MOHATHIMH; (DOPMYIUPOBAThH
OTIpeNIeTICHUsT TIOHSATUN, YCTAaHABIWBATh CYIIECTBEHHBIM MPU3HAK KIAcCU(PUKAIMKM, OCHOBAHUA i1 OOOOIICHWS W CpaBHEHUS, KPUTECPUHU
MIPOBOJIMMOIO aHAJIN34;



BOCIIPHHUMATh, (OPMYJIHPOBAaTh U NpeoOpa3oBbIBATH CYKICHUSA: YTBEpAHUTEIbHbIE M OTPULATEIbHBIC, €IUHUYHBIC, YAaCTHBIE M OOIIHE;
YCIIOBHBIE;

BBISBIISITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTHUBOPEUHs B (paKTax, JaHHBIX, HAOMIOACHUAX M YTBEPXKIEHUSX; Mpeiararb
KPHUTEPUH IS BBISIBICHHS 3aKOHOMEPHOCTEH 1 IPOTHBOPEUNH;

JIeNIaTh BBIBOJIBI C MCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, AETYKTUBHBIX M HHAYKTUBHBIX YMO3AKIIOUEHNH, YMO3aKIIFOUCHUN IO aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITENIBHO JI0KA3aTelNbCTBA MAaTEMAaTUYECKHX YTBEpXAEHUH (IpsMble M OT NPOTHBHOTO), BBICTPAaUBaTh apryMEHTALHUIO,
HPUBOJHUTH IIPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJCHUS U BBIBOJIBL;

BBIOMpATh CIOCOO pemeHus: y4eOHOH 3amgaud (CpaBHHMBATh HECKOJIBKO BAapUaHTOB pPELICHMs, BbIOMpaTh HauOoJee MOAXOIAIUN C yu&€ToM
CaMOCTOSATENIFHO BBIACTICHHBIX KPUTEPUER).

Ba3oBrble ucciaenoBarenLCKUe AeiiCTBHA:

HCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUI UHCTPYMEHT MO3HAHUS; (POPMYJIUPOBATh BOIPOCH], (PUKCHUPYIOIIUE MPOTUBOPEUNE, MpoliIemy,
yCTaHaBIMBATh UCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;

IIPOBOAMUTH CaMOCTOSITENIbHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, HUCCIEeIOBAaHUE MO YCTAaHOBJIEHHMIO OCOOEHHOCTEW MaTeMaTH4ecKoro oOBeKTa,
SIBJICHUS, TIPOIECCA, BBISBJICHHUIO 3aBUCUMOCTEH MEXTy OObEKTaMH, SIBICHUSMU, TPOIIECCAMU;

camMoCTOsITeNbHO (hopMynupoBaTh 0000IIEHUST M BBIBOJABI IO pe3yjbTaTaM MPOBEACHHOIO HAOMIOACHMS, HCCIEAOBAHUS, OLEHUBATh
JIOCTOBEPHOCTH MOTYYSHHBIX PE3YJIbTaTOB, BBIBOJAOB U 0000IIEHUA;

IIPOTHO3UPOBATh BO3MOYKHOE pPa3BUTHE ITPOLIECCA, & TAKIKE BBIIBUTATh MPEANOI0KEHHS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBIIATH J1e(pUUIUTHI HH(GOPMALIMHU, TaHHBIX, HEOOXOAUMBIX ISl OTBETA HAa BOIIPOC U ISl pEHICHUS 3a/1a4H;

BbIOMpaTh MHQPOPMAIMI0 W3 MCTOYHHWKOB pA3IMYHBIX THUIIOB, AHAIU3UPOBATh, CHUCTEMATH3UPOBATh W HUHTEPIPETHPOBATH HHPOPMAIIIO
Pa3TUYHBIX BUJIOB ¥ OPM MPEACTABICHUS;

CTPYKTYpUpPOBaTh HH(OPMALINIO, IPEACTABIATh €€ B pa3InuHbIX (hopMax, HIUTFOCTPUPOBATH FpauyuecKu;

OILICHUBATh HAJEKHOCTh HHPOPMALIMH 110 CAMOCTOATEIHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) YVuusepcanvivie KOMMyHUKamugHwle Oeticmeausi, 00ecnedusaom chopmupo8aHHOCmyb COYUAILHBIX HABLIKOG 00VUAIOUUXCSL.
Oo0nrenue:

BOCIIPUHUMATH U (OPMYTUPOBATEH CYKIEHUS B COOTBETCTBUH C YCIOBUSMU U LETSIMHU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY
3pEHHs B YCTHBIX U MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS 10 X0y PEIICHUs 3a/1a4yi, KOMMEHTHUPOBATh MOJIYYCHHBIA PE3yNIbTaT;

B X0z 00CYKJEHUS 3aaBaTh BOIMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI, POOIEMBI, pelIaeMol 3a7a4, BbICKa3bIBATh UICH, HAIlCICHHBIC Ha
MIOWCK PEIIEHUsT; COMOCTABIISATh CBOU CYXKICHUS C CYKJICHUSMHU JPYTHX YYaCTHUKOB JAHMANIOra, 0OHAPYKUBATh Pa3IMdne M CXOJCTBO MO3HIIHIA;, B
KOPPEKTHOI popme popMyTupOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

MPEJICTABISITh PE3YJbTAThl PEUICHUS 3a/Ja4, SKCIIEPUMEHTA, MCCIEAOBAHUS, MPOEKTa; CAMOCTOATEIHHO BHIOMpaTh (POpMAT BHICTYIUICHUS C
y4€TOM 3a/1a4 MPE3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

CoTpyaHun4ecTBo:



® [IOHMMATh U UCIOJIb30BATh MPEUMYILIECTBA KOMAaHAHON U MHANBUIYAIbHOW pabOThI PH PELICHUH y4eOHBIX 33/1a4; IPUHUMATH 11€7Ib COBMECTHOM
JEeSTeNIbHOCTH, TNIAHUPOBATh OPraHU3aIUI0 COBMECTHON paboThl, paclpeAesaTh BUIbI paboT, TOrOBapUBaThCA, 00CYK/1aTh MPOLIECC U PE3YNIbTAT
paboThl; 06001aTh MHEHUST HECKOJIBKHX JIIOJICH;

® y4acTBOBATh B TPYNNOBBIX popMax paboThl (00CYXKAeHHUsI, 0OOMEH MHEHUN, «MO3TOBBIC IMITYPMbBD) M MHBIC); BBIIIOJIHATH CBOIO YacTh paOOTH U
KOOPJMHHUPOBATh CBOU JEWUCTBUSA C JPYrUMHU UJ€HAMHM KOMAaHbl; OLIEHWBATh KAayeCTBO CBOETO BKJIaJa B OOMIMM MPOIYKT MO KPUTEPUSM,
c(hOpMYyIMPOBAHHBIM YYACTHHKAMU B3aWMO/ICHCTBUS.

3) Yuusepcanvuuie pezynamuensie oeticmaus, odecneuusarom Qopmuposane cCmMoiCl08blX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIL.

Camoopranuszanms:

®  COCTaBJIATH IUIAH, AJITOPUTM PELICHHS 3a/1a4, BBIOMPATh CIIOCO0 PElIeHUs C yIETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yUETOM HOBOI MH(OPMAIIHH.

CaMOKOHTPOJIb:

e BJaJeTh HAaBbIKAMM IO3HABATEIHbHON pEeQIIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX ACUCTBUI M MBICIHUTENBHBIX IPOILIECCOB, MX PE3YJIbTATOB;
BJIQJIETh CII0OCOOAMM CaMOIIPOBEPKHU, CAMOKOHTPOJIS MTPOLIecca U pe3ysibTaTa peleH!sl MaTeMaTHYecKoi 3a1a4u;

® TMpeABHAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NpU pPEIIEHUH 33aJayd, BHOCUTH KOPPEKTUBHI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITENBCTB, TaHHBIX, HAMIEHHBIX OLINOOK, BBISIBICHHBIX TPYAHOCTEI;

® OIEHUBATh COOTBETCTBHE pe3yJibTaTa LEMU U YCIOBHUSIM, OOBACHATH MPUUYUHBI JOCTHKEHHUS WM HEIOCTHKEHUS Pe3yJbTaTOB JESATEIbHOCTH,
HaXOJUTh OMIMOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI
10 KUIACC

OnepupoBaTh NOHATUAMH: TOUYKA, IPAMasi, INIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPHH U CIEJICTBUS U3 HUX NPU PELIEHUH FEOMETPUUECKUX 3ajau.

OnepupoBaTh NOHATUAMU: NAPALIEIBHOCTD U MEPIEHANKYISPHOCTD NMPSAMBIX U INIOCKOCTEH.

KnaccudunupoBaTs B3aMMHOE pacioioKeHUE MPSAMBIX U TUIOCKOCTEH B MPOCTPaHCTBE.

OnepupoBaTh NOHATHAMH: ABYT'PAaHHBII yroj, TpaHu ABYIPAHHOTO yrja, peOpo ABYIpPAaHHOIO YIjia; JMHEHHBIA YTOJl IBYTPAaHHOTO yIJIa; TpajycHas
Mepa JBYTPaHHOIO yria.

OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BBITYKJIBIA U HEBBITYKJIbI MHOTOTPAHHUK, 3JIEMEHTH MHOTOTPAaHHHUKA, IPABUJIBHBI MHOTOIPAHHMUK.

PacrioznaBaTh OCHOBHBIE BU/IbI MHOTOI'PAaHHUKOB (MMUpaMUIa; IpU3Ma, MPSIMOYTOJIbHBIN Mapajuienenumnes, Kyo).

KnaccuduuupoBaTb MHOTOTpaHHUKH, BBIOMpas OCHOBaHMS JUISl KJIACCH(HUKAIMK (BBITYKJIBIE M HEBBITYKJIbIE MHOTOI'DAaHHHMKH, IMpPaBHIIbHBIC
MHOTOTPaHHUKH; IPSMbIE U HAKJIIOHHBIE TIPU3MBI, TApaJICIECTIUIIE bI).

OrnepupoBaTh NOHATHAMU: CEKyIIas INIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB.



OOBSICHATH MPUHIIUITBI TOCTPOCHHSI CCUCHUH, UCTIONB3YsI METO/T CIIE/IOB.

CTpouTh CEUCHUST MHOTOTPAHHHUKOB METOJIOM CJIEIOB, BBIMOJHSITH (BBIHOCHBIC) IUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYp: BUJ
CBEpXYy, COOKY, CHU3Y.

Pemratn 3ala4i Ha HAXOXKACHUC I'COMCTPUUYCCKUX BCJIWYHH I10 06pa3uaM HJIN aJITOpUTMaM, NMPUMCHASA H3BCCTHBIC AHAJIMTHYCCKUC MCETOAbLI IPHU
PEILICHNU CTaHIAAPTHBIX MAaTEMAaTHYECKUX 3a/lau Ha BBIYMCICHHE PACCTOSHUN MEXIY MBYMS TOYKAMH, OT TOYKH IO MPSAMOM, OT TOYKH 1O IUIOCKOCTH,
MEX/Ty CKPEUIMBAIOIIMMUCS TIPSIMBIMH.

Pemrats 3ala4yi Ha HAXOXACHUC I'COMCTPUUYCCKHUX BCJIHWYHH I10 06pa3uaM HJIN aJITOpUTMaM, NMPUMCHASA H3BCCTHBIC AHAJIMTHYCCKUC MCTOAbI IPHU
PCIICHHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJjd4 Ha BBIYHUCICHHUC YIJIOB MCKAY CKPCHIMBAIOIMUMHCA NPAMBIMU, MCKIY HpHMOﬁ " INIOCKOCTBIO, MCKAY
IUTOCKOCTSIMH, JIBYTPAHHBIX yIJIOB.

Beraucisate 00bEMBI U IUIOIIAAN TOBEPXHOCTEH MHOTOTPaHHHUKOB (TIPU3Ma, MUpaMK/Ia) ¢ IPUMEHEHHEM (HOPMYIT; BEIYUCISATh COOTHOIICHHUS MEXKITY
TUTOMIA/ISIMU TTOBEPXHOCTEH, 00bEMaMU MTOI0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHATUAMHU: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh M IUIOCKOCTh CHMMETPHUH; IIEHTP, OCh U IJIOCKOCTh CUMMETPHH (DUTYPHI.

H3Brekath, mpeoOpa3oBbIBaTh U HHTEPIPETHPOBATH HHPOPMAIUIO O TIPOCTPAHCTBEHHBIX TCOMETPHUYCCKUX (PUTYpax, MPEACTABICHHYIO Ha YepTexax
U PHCYHKaX.

[IpumensTh reomerpuueckue (GaxkTbl JUIS PEUICHHS CTEPEOMETPHUECKUX 3ajad, MPEANojaraloliiXx HECKOJbKO LIaroB PELICHHUs, €CIH YCIOBHUS
PUMEHEHUS 33JIaHbI B IBHOU opMe.

[IpuMeHATh MPOCTEHIIINE MPOrPaMMHBIC CPEICTBA U SJCKTPOHHO-KOMMYHHUKAIIMOHHBIC CHCTEMbI TP PEIICHUH CTEPEOMETPUICCKUX 3a7ad.

[IpuBOAUTH MPHUMEPHI MATEMATUIECKUX 3aKOHOMEPHOCTEH B IPUPOJIC M )KU3HHU, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB TE€OMETPHH B HCKYCCTBE.

HpI/IMeHHTB MOJIYYCHHBIC 3HAHUS Ha IMPAKTHUKE: aHAJIM3UPOBATH PCAJIBHBIC CUTyallUHW W HNPUMCHATHL U3YUYCHHBLIC IMOHATUS B HNPOHCCCC IMOUCKA
pelIeHusl MaTeMaTHYeCKu C(OPMYITMPOBAHHON MPOOIIEMBI, MOJICIMPOBATh PEATbHBIC CUTYallUU HA SI3bIKE T€OMETPHH, UCCIIEI0BATh MOCTPOSCHHBIE MOJIEITH
C MCIOJIb30BaHMEM T'€OMETPUYUCCKUX MOHSATHH U TEOPEM, armapaTa ajareOpbl; peiarh NPaKTHISCKUE 3a/1auH, CBA3aHHbBIC ¢ HAXOXKICHUEM F€OMETPUICCKUX
BEJTUYHH.

11 KUIIACC

OnepupoBaTh MOHATHIMU: IUJIHHIPAYECKAS TTOBEPXHOCTh, 00pa3yroIIye MWIMHAPUYECCKON TMOBEPXHOCTH; IMIMHAP; KOHUYECKAs MOBEPXHOCTH,
00pa3yronre KOHHYECKOW MOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacnio3naBats Tena BpamieHus (MIIMHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOJTyYSHUS TEJl BPALICHHUS.

KnaccudumupoBats B3auMHOE pactoyioKeHHe chephl U MIIOCKOCTH.

OnepupoBaTh MOHITUSMH: IIAPOBOW CETMEHT, OCHOBAaHHME CETMEHTA, BBICOTA CETMEHTA; IIAPOBOM CIIOW, OCHOBAHWE INAPOBOTO CJIOS, BBICOTA
IAPOBOTO CJIOST; IIAPOBOM CEKTOP.

Boruncnare 00bEMBI 1 TUIOIIAAN TOBEPXHOCTEH TEN BpaIlleHHsI, TEOMETPHUECKUX TEJ C IPUMEHEHUEM (HopMyi.



OnepupoBaTh MOHATHSAMH: MHOTOIDAaHHUK, BIHCAHHBIH B cepy M ONUCAHHBIA OKOJO cdepbl; chepa, BINHCAaHHAS B MHOTOTPAHHHUK WM TEJO
BpalllCHUS.

BBI‘II/ICJ'DITB COOTHOLICHUL Men(;[y I1omaasiMmnu HOBerHOCTeﬁ n OG’béMaMI/I HOI[OGHBIX TCIJI.

N3o6paxkaTh n3ydaeMble (GUTYpHI OT PYKH U C IPUMEHEHHEM IPOCTBIX YePTEKHBIX HHCTPYMEHTOB.

BBITOTHATE (BBIHOCHBIE) IJIOCKUE YEPTEKHU M3 PUCYHKOB IMPOCTHIX 00BbEMHBIX (DUTYpP: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TEJ BPALICHUS.

M3BiiekaTh, MHTEPIPETUPOBATH U IPEOOPA30BBIBATh HHPOPMAITUIO O TPOCTPAHCTBEHHBIX TEOMETPUUYCCKUX (PUTYpaX, MPEACTABICHHYIO Ha YePTEKAX
U PUCYHKAaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBITIOTHATE JIEHCTBUS CIIOYKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB W YMHOXKEHHUS BEKTOpAa HA YHCJIO, OOBSICHATH, KAaKUMH CBOWCTBAMH OHH
00J1a1aroT.

[IpuMeHATH MpaBWIIO NapaJLIEICIUIIEAA.

OnepupoBaTh NOHATUSAMU: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yroj
MEX]Ty BEKTOpaMH, CKAISIPHOE MMPOU3BEACHUE BEKTOPOB, KOJUTHHEAPHBIC H KOMITJIAaHAPHBIC BEKTOPHI.

HaxoauTh cymMMy BEKTOPOB M IPOM3BECHUE BEKTOPA HA YUCIIO, YTOJl MEXK]Ty BEKTOPAMH, CKAISIPHOE IMPOM3BEICHHE, PACKIIaIbIBATh BEKTOP IO IBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh TUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

[TpuMmeHsTh TeoMeTpuueckue (aKThl JUIS PEIICHUS CTEPEOMETPUYCCKUX 3aJad, MPEIOoJIarafollinX HECKOJIbKO IAroB PEHICHHUS, €CIH YCIOBHUS
IPUMCHCHUS 33JIaHbI B IBHOH (hopMe.

Pemath mpocreiinue reoMeTpuIecKre 3a/1a4l Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/IA.

PGI_HaTB 3aJa4r Ha A0Kas3aTCJIbCTBO MATEMATHUUYCCKUX OTHOI_HGHI/Iﬁ U HaXOXICHUC I‘COMGTpI/I‘-IeCKI/IX BCJIMYHUH IIO 06p8.31_18.M Nniin aJIFOpI/ITMaM,
MPUMECHSISI H3BECTHBIC METOIBI TP PEIICHUN CTaHIAPTHBIX MAaTEMAaTHYCCKUX 3a]1a4.

[TpuMeHSTh MPOCTEHIIIIE MPOTrPAMMHEBIC CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIC CHCTEMBI TIPH PEIICHUN CTEPEOMETPUICCKHX 3a]1a4.

[IpuBOIUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U KU3HHU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUM B UCKYCCTBE.

HpI/IMeHHTB HOHy‘IGHHBIC 3HAHHUA Ha HpaKTI/IKGI aHaJ'II/IBI/IpOBaTB peaanHe CI/ITyaI_II/II/I nu HpI/IMeHHTB I/I3yLIeHHBIe IIOHATHUA B Hpouecce IIOHUCKa
pelICHHs MaTeMaTHIeCKH C(HOPMYITHPOBAHHOW MPOOJIEMBI, MOJICTHUPOBATh PEATbHBIC CUTYAIIUU Ha S3BIKE T€OMETPUH, UCCIICIOBATh TOCTPOCHHBIC MOJICITH
C UCIOJIb30BAaHNEM T€OMETPHUCCKHUX MOHITHIA M TEOpEM, armapara aareOphl; peiaTh MPakTHISCKUE 3aauu, CBI3aHHbIC ¢ HAXOXJICHHEM IeOMETPHUICCKUX
BCJIMYUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoanuectBo yacos DJIeKTPOHHbIE
OBBbIE
Nen/n  HauMmeHOBaHHe pa3aeJoB ¥ TeM IPOrPAMMbI KoHTpoIbHBIE TpakTHyecKue (mudposrre)
Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypcesl
1 BBenenue B ctepeomMeTpuio 10
) [TpsiMble ¥ MIIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapamienbHOCT IPSAMBIX U IIIOCKOCTEN

3 [leprieHAMKYISIPHOCTD NPAMBIX U ITIOCKOCTEH 12
4 VYrisl MeXAy NPSMBIMU U IIJIOCKOCTSIMU 10 1
5 MHororpaHHUKu 11 1
6 OO6BEMBI MHOTOT'PaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHUs, PACCTOSAHUS U YTJIbI 4 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KIIACC

KosunyecTBO 4acoB JJIeKTPOHHBbIE

HaumeHnoBaHue pa3aesioB U TeM ungppoBbIe
Ne i/ P KouTtpoJabHbie IIpakTH4eckue (ubp )

NPOrpamMmsbl Bcero o0pa3oBaTejbHbIE

padoThI padoThI
pecypcsl

Tena Bpaienus 12

OOBEMEI TET 5 1

BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1

[ToBTOpeHue, 06001eHNE, CUCTEMATH3AIUS 7 i

3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
DJIEeKTPOHH
ble
Hdara uudgposbie
KosmuecTBo yacos u3ydyeHuss oOpasoBare
Ne JIbHbIE
Tema ypoka
n/n pecypcsl
Bee KonTpoanb IpakTnue
HbIE CKHe
ro
padoThI padoThI
OCHOBHBIE TTOHSTHUSA CTCPCOMCTPUU: TOUKA, ITpAMad, IMIOCKOCTD,
1 npoctpancTBo. [IpaBuia n300paxkeHus: Ha pUCYHKaX: U300paKEHUS 1
IJIOCKOCTEH, MapalljIeNIbHbIX MPSMBIX (OTPE3KOB), CEPEIUHBI OTpE3Ka
) [TonsTHA: epecekaronuecs MI0CKOCTH, IEPECEKAOITNECS TpsMas U |
IIJIOCKOCTh
3 ITonsTHS: MepeceKaroLuecs MIOCKOCTH, IEPECEKAIOIINECS TIpsIMast U 1
IIJIOCKOCTh
4 3HAaKOMCTBO C MHOTOTPaHHUKaMH, H300pakeHue MHOTOTPAaHHUKOB Ha )
PUCYHKAX, Ha IPOEKIIMOHHBIX YEPTEKAX
5 HauanpHbie cBeeHus 0 KyOe U mupamujie, X pa3BEPTKU U MOJIEIH. |
CeueHrss MHOTOTPAaHHUKOB
6 HauanbHble cBefieHUs 0 KyOe U mUpaMue, X pa3BEPTKUA U MOJEIIH. 1
CeueHrss MHOTOTPaHHUKOB
7 [TonaTHEe 006 aKCHOMATUYECKOM ITOCTPOEHUH CTEPEOMETPUU: AKCHOMBI )
CTCPCOMCTPHU U CIICACTBUSA U3 HUX
g [TonsiTre 06 akCHOMaTHYECKOM TOCTPOCHUU CTEPEOMETPUH: aKCHOMBI |

CTCPCOMETPHHU U CICACTBUA U3 HUX




[TonaTHe 06 aKCHOMATUYECKOM ITOCTPOEHUH CTEPEOMETPUU: AKCHOMBI

? CTEpPEOMETPHUU U CIEACTBUS U3 HUX !

10 [TonsiTre 06 akCHOMaTHYECKOM TOCTPOCHUU CTEPEOMETPUH: aKCHOMBI 1
CTEepEOMETPHUU U CIEACTBHS U3 HUX

1 B3aumHoe pacronoxeHue NpsMbIX B IPOCTPAHCTBE: IEpeceKaroluecs, 1
napajuleNbHbIe U CKPEIIUBAIOIINECs IPSIMbIE

12 [TapannenpHOCTb NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NapasuIeIbHbIE )
IIPsIMBIE B IPOCTPAHCTBE; MAapPAJIIEIbHOCTD TPEX MPSIMBIX

13 [TapannenbHOCTh NPSIMBIX U IJIOCKOCTEN B MpocTpaHcTBe: [lapaninenbHoCTh |
MPSAMON U TIIOCKOCTH

14 VYIIIBI ¢ COHANPABIEHHBIMU CTOPOHAMHU 1

15 Yron Mexay NpsMbIMU B IPOCTPAHCTBE 1

16 VYron Mexay NpsMbIMU B IPOCTPAHCTBE 1

17 [TapayienbHOCTB IVIOCKOCTEHN: ITapajuIeIbHbIE IUIOCKOCTH 1

18 CaoiicTBa mapajuieNIbHbIX IIOCKOCTEHN 1

19 [Tpocreiinme npocTpaHCTBEHHBIE (PUTYPHI Ha IUIOCKOCTU: TETPa’ap, KyoO, )
napajuiesenunes

20 [TocTpoenue ceuenunit 1

21 IToctpoenue ceueHuit 1

” Kontponbnas padota mo teme "[IpsiMbie U TMIIIOCKOCTH B IPOCTPAHCTBE. |
[TapamienbHOCTh IPSIMBIX U MIJIOCKOCTEN"

3 [lepneHIUKYISIPHOCTD MPSAMOM U MIOCKOCTH: MEPHEHANKYSIPHbIE MPSIMbIE B 1
MIPOCTPAHCTBE

24 IIpsiMble napasiesbHbIe U MEPIEHIUKYIISIPHBIE K IIIOCKOCTH 1

25 [Ipsmbie napaysienbHble U NEPHEHIUKYISIPHBIE K IIOCKOCTH 1

26 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U INIOCKOCTH 1

27 [Ipu3Hak neprneHauKyJISIPHOCTH MPSMON U TNIOCKOCTH 1

28 Teopema o0 npsiIMOI IEPIIEHAUKYIISIPHON IIIIOCKOCTH 1

29 Teopema o0 mpsAMON MEPIEHANKYISIPHOMN TIIOCKOCTH 1




30

Teopema 0 IpsIMOi NEPIIEHIUKYIIIPHOMN INIOCKOCTH

[lepnieHIUKYNsSIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU J0 MIOCKOCTH,

31 paccTostHuE OT MPSIMOM A0 MIOCKOCTH

0 IlepnieHIUKYNSIp M HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU J0 IJIOCKOCTH,
paccTosiHue OT IPSIMOM 710 IIIOCKOCTH

3 IlepnieHIUKYNSIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU J0 IJIOCKOCTH,
paccTosiHue OT IPSIMOM 710 IIIOCKOCTH

14 [lepneHuKynsp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH /10 MIJIOCKOCTH,
paccTostHuE OT MPSIMOM A0 MIOCKOCTH

35 VYIuIBl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOH U IUIOCKOCTBIO

36 JIByrpaHHBIN yTOJ, JMHEHHBIA YTOJ ABYTPAHHOTO yIJia

37 JIByrpaHHBIN yroJl, TMHEHHBIN Yrojl ABYTPAaHHOTO yria

n HepHeHI[I/IIEyJ'ISIpHOCTI) IJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX
IIJIOCKOCTEN

19 HepHeHI[I/IIiyJ'ISIpHOCTI) IJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX
IIJIOCKOCTEN

40 HepneH):[miynﬂpHOCTL IUIOCKOCTEM: MPU3HAK MEPIEHANKYIIPHOCTH IBYX
IIJIOCKOCTEN

41 Teopema o TpEX mepHeHIUKYIApax

42 Teopema o0 Tpéx neprneHauKyIspax

43 Teopema o TpEX NepHEHIUKYIApax

m KontponbHas padota no TemMam "llepneHANKYISIPHOCTD MPSMBIX U
rockocteil" u "Y el MeXAy NPSIMBIMU U IIIOCKOCTSIMU"

45 IToHsITHE MHOTOIPAaHHUKA, OCHOBHBIE 2JIEMEHTHl MHOTOI'PAaHHUKA, BBIITYKJIbIE
1 HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOTOI'PaHHUKA

46 [Ipu3ma: n-yronbHast npu3Ma; rpaHd ¥ OCHOBAHMS MPU3MBI; IpAMas U
HAKJIOHHAS MTPU3MbI; OOKOBAasl U MOJIHAS MOBEPXHOCTH MPU3MBI

47 [Tapamtenenunen, NpsMOYTOJIbHBIN NapAJIICIIECIIUIIE] U €r0 CBOUCTBA

48 [Mupamupa: n-yroiapHast mMpaMuia, TpaHU U OCHOBAHUE MUPAMUJIbI; OOKOBAs




" 1IOJIHasA NOBEPXHOCTL MUPAMU/IBI; ITPABUJIbHAA U yCG‘-IéHHaSI nupaMmujaa

HpaBI/IHBHBIe MHOTI'OT'PpaHHUKH: MIOHATUEC IMTPABUJIBHOI'O MHOT'O'PaAaHHHKA,

49 MpaBWiIbHas MPU3MaA U MPaBUIIbHAS MUPaMU/Ia; MPaBUIbHAS TPEYTroJibHas 1
NUpaMu/ia U MpaBUIbHBINA TETparap; Kyo
50 [Ipeacrasnenue o MpaBUIIbHBIX MHOTOTPAHHUKAX: OKTA3IP, OACKASP U 1
MKOCa’Ip.
CummeTpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOUKH, IIPSIMOH,
51 IJIOCKOCTH. DJIEMEHTBHI CHMMETPHUH B IUPAMUJIAX, TapajuleIenUuIeaax, 1
MPaBUIIbHBIX MHOTOTPAHHUKaX
52 Brruucienue 31eMeHTOB MHOTOTPaHHUKOB: pEé0Opa, TUaroHaliv, yriibl 1
53 [Tnomans 60KOBOI MOBEPXHOCTH U IMOJHOM MOBEPXHOCTU NPSIMOM MPU3MBI, 1
TIJIOIAIh OCHOBAHUH, TeOpeMa 0 OOKOBOM MTOBEPXHOCTH MPSMOM TIPU3MBbI
54 [Tnomans 60KOBOM MOBEPXHOCTH U MIOBEPXHOCTH MPABUIIHHON TUPAMU/IBI, 1
TeopeMa o IO OOKOBOM MOBEPXHOCTH YCEUEHHOM MUPAMUIBI
55 Kontponbnas padota nmo teme "MHororpaHHuku" 1
56 [TonsiTre 06 00bEMeE 1
57 O06BEM TUpaMuIbI 1
58 O0BEM nupamMubl 1
59 O0BEM TUpaMuIbI 1
60 O0BEM nupamMubl 1
61 O06BEM IPU3MBI 1
62 O06BEM PU3MBI 1
63 O0BEM pU3MBI 1
64 Kontponbras padota mo teme "O6bEMBI MHOTOTPaHHUKOB" 1
65 [ToBTOpeHue, 0600meHne cucreMatu3anus 3Hauuid. [loctpoeHue ceuenuii B |
MHOT'OTPaHHUKE
[ToBTOpeHue, 0600IIeHNEe CUCTEMATH3AINS 3HaHUA. BeraucieHue
66 pPacCTOSAHUMN: MEXIY ABYMSI TOUKAMH, OT TOYKH JI0 IPSIMOM, OT TOUKHU JI0 1

IJIOCKOCTH, MCKAY CKPCIIUBAOIIIUMHUCA MMPSAMBIMHA




67 HToroBasi KOHTpOJIbHAs paboTa 1
[ToBTOpeHme, 0000IIEHNE CUCTEMATH3AIIMS 3HaHWH. Beraucienue yrios:

68 MEK1Y CKPEIIMBAIOIIUMHUCS TPSMBIMH, MEXIY MPSIMOU U TIIOCKOCTHIO, 1
JIBYTPaHHBIX YTJIOB, YTJIOB MEXKIY MJIOCKOCTIMU

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




11 KIIACC

DJIEKTP
OHHbIE
Hara unppos
ble
Ne KoimnuecTBo yacos HsyHen o0pa3oB
i aTejbH
o/ Tema ypoka e
n pecypcsl
Bee KonTpo IIpakTu
JIbHbIE YyecKue
ro
padoThI padoThI
1 Cdepa u map: HeHTp, paanyc, TMaMeTp; IIIOMAAb TOBEPXHOCTH chepshl 1
) B3aumnoe pacnionoxenue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; 1
1016 Chepsl
3 N3o6paxkenue cdepsl, mapa Ha miockoctu. CeueHus mapa 1
4 [Munuaapuyeckas MoBEpXHOCTb, 00pa3yrolIyue HUIHHAPHIECKONH TOBEPXHOCTH, OCh 1
UIMHIPUYECKON TTOBEPXHOCTH
5 [umusap: ocHOBaHUS U OOKOBas MOBEPXHOCTh, 00pa3yrolas U OCh; TJIOMAIbs OOKOBOM 1
Y TIOJTHOM TOBEPXHOCTHU
6 N3ob6parkenne nniaMHapa Ha TWIOCKOCTH. Pa3BépTka nununaapa. CeueHus MUIMHIpA 1
(TII0CKOCTBI0, MAPAICIBHON WM NEPIEHANKYISPHON OCH LMIUHIPA)
. Konunyeckas moBepXHOCTh, 00pa3yroiire KOHUYECKOI MOBEPXHOCTH, OCh U BEPILIMHA 1
KOHUYECKOU MOBEPXHOCTH
2 Konyc: ocHOBaHMe 1 BepirHa, 00pa3yromias ¥ OCh; MJIOMaAb OOKOBOW U TOTHOU 1
MOBEPXHOCTH
9 Y ceu€HHBII KOHYC: 00pa3yoIre U BBICOTa; OCHOBAHHS 1 OOKOBAsi IOBEPXHOCTH 1
10  M3oOpaxeHue KoHyca Ha MIIOCKOCTH. Pa3BépTka koHyca. CeueHus KoHyca 1




(TII0CKOCTBI0, MApaJUIEIbHON OCHOBAHHIO, U INTIOCKOCTBIO, TPOXOASIIEH yepes3
BEPIINHY)

11

KomMOuHammst Ten BparieHus: ¥ MHOTOIPaHHUKOB

MHororpaHHHK, OITMCAaHHBIN OK0JIO chepsl; cdepa, BIUCaHHAs B MHOT'OTPaHHUK WM B

12 1
TEJIO0 BpallleHus

13 = Tlonsrue 06 06b&Mme. OCHOBHBIE CBOWMCTBA 00BEMOB TeI 1

'BEM IMINHApPA, KOH

14 O0Bé a, KoHyca 1

15  O06béM mapa u miomanb chepsr 1

16 [TonoGHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEXTY TIJIOMAIIMU MTOBEPXHOCTEH, |
00BEMaMU ITOTOOHBIX TEN

17 = KoutponsHas pabota mo temam "Tena Bpamierus” u "O0bembl Ten" 1

KTOp Ha IUIOCKOCTH U B MTPOCTPAHCTB
18  Bexkrop Ha mIockoc OCTpPAHCTBE 1
19  CnoxxeHue U BBIYMTAaHUE BEKTOPOB 1
MHOKE€HHE BEKTOPa Ha YHUCT

20 = YMHOXE€HHE BEKTOpa Ha YUCIIO 1

71 PasnosxeHne BekTopa 1o Tp€M HEKOMIUIAHAPHBIM BeKTOpaM. IIpaBuiio 1
napasuiesenumnena

22 Pemenue 3az1a4, CBA3aHHBIX C IPUMEHEHUEM IIPaBUII JEHCTBUI C BEKTOpaMH 1

3 [TpsimoyronbHast cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopanHaTel BeKTopa. 1
[Ipocreiinue 3a7a4u B KOOpAMHATAX

24 VYron Mexay BekTopaMmu. CKaJIIpHOE ITPOU3BEIECHNE BEKTOPOB 1

25 = DBbluucneHue yrioB MEKIy NPSAMBIMHU U TIJIOCKOCTSIMU 1

26  KoopaumHaTHO-BEKTOPHBIM METOJ IIPU PELIEHNN T€OMETPUUYECKUX 3a/1a4 1

27 = KontponbHas pabota o TeMe "BeKTOpbl 1 KOOpAUHATHI B POCTpPaHCTBE" 1

73 [ToBTopenue, o6oOIIeHNe U cucTeMaTu3anus 3HaHuid. OcHOBHBIE (PUTYPBI, PAKTHI, |
TEOpEMBI Kypca MJIaHUMETPUHU

29 [ToBTopenue, o6oOIIeHNe U cucTemMaTu3anus 3HaHuid. OcHOBHBIE (PUTYPBI, (PAKTHI, 1
TEOpEMBI Kypca IJIaHUMETPUU

30 [ToBTOpEeHHE, 0000IIEHNE U CUCTEMATU3AIIMS 3HaHUH. 3aa9d JTAHUMETPUU U METOIbI |

UX pelIeHus




[ToBTOpeHue, 06001IeHNEe U cCUCTeMaTU3alns 3HAHUIA. 3a/1a4H IJIAHUMETPUU H METO/IbI

31 1
UX PELICHUS
1 [ToBTOpeHme, 0000IIEHNE U cCUcTeMaTu3anus 3HaHui. OCHOBHBIE (YUTYPHI, (PaKTHI, 1
TEOPEMBI Kypca CTepEOMETPUHN
33 HroroBas KOHTpOJIbHAsA paboTa 1
34  TloBropeHue, 000OIICHHUE U CHCTEMATHU3AIIHS 3HAHHA 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34










