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MNOACHUTEJIBHASA 3AIINCKA

Pabowas mporpamma yueObHOTO Kypca «l'eomerpus» 0a3oBoro ypoBHs i oOyuarommxcst 10 —11 ximaccoB pa3paboTana Ha OCHOBE
denepanabHOr0 roCyapcTBEHHOTO 00pa30BaTEIFHOIO CTaHJIapTa CpeAHero oOIiiero oopa3oBaHUs, ¢ y4ETOM COBPEMEHHBIX MUPOBBIX TpeOOBaHUH,
NPEIbABISEMBIX K MaTeMaTHYECKOMY OOpa30BaHMIO, W TPAJUIMKA POCCHIICKOTO OOpazoBaHMs. Peannsanust mporpaMMBbl 00€CTIEUHMBACT OBJIAJCHHE
KJIIOYEBBIMH KOMITETCHIIMSMH, COCTaBISIONIMMU OCHOBY JJISi CAMOPA3BUTHS M HEMPEPHIBHOTO 00pa30BaHUSs, LEIOCTHOCTh OOLIEKYIbTYpHOTO,

JIMYHOCTHOTO 1 MTO3HABATCIIBHOT'O Pa3BUTHUA JIMYHOCTU 06yqafou11/1xcs1.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Baxxnocth yueOHOTro Kypca reoMeTpuu Ha YPOBHE CpeIHero obiero o0pa3zoBanus 00ycIoBIeHA MPAKTUYECKON 3HAYMMOCTBIO METaINPEMETHBIX
U TIPEIMETHBIX Pe3yJlbTaTOB OOy4YeHHs T€OMETPHHM B HAIPaBICHHH JIMYHOCTHOTO pPa3BUTHs OOy4aromuxcs, (OpMHpOBaHHs (HYHKIMOHAIBHOU
MaTeMaTUYeCKONH I'PaMOTHOCTH, U3Y4YEHMs JIPYIMX y4yeOHBIX AWCHUUIIIMH. PazBurHe y 00ydaromMXcsi NPaBWIBHBIX MPEICTaBICHUM O CYHUIHOCTH U
MPOUCXOKIACHUN TCOMETPUUCCKUX a6CTpaKHHﬁ, COOTHOHICHUHN PCAJIBHOTO U UJACAIIBHOTIO, XapaKTCPEC OTPAKCHUSA MaTeMaTHYECKOUI HayKOﬁ SIBJICHUU U
MIPOIIECCOB PEaTbHOI0 MHpa, MECTe TEOMETPHH B CHCTEME HayK M POJIM MATEMaTUYECKOrO MOJCIMPOBAHHUS B HAYYHOM TIO3HAHUHM M B TPAKTHUKE
crocoOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS YUAIUXCS, @ TaKKE KauyeCTB MBIILUICHUs, HEOOXOIMMBIX Il aJanTallid B COBPEMEHHOM
oOriecTBe.

I'eoMeTpust sIBIISIETCS OJHUM M3 0a30BBIX IPEIMETOB HA YPOBHE CPEIHETO 00IIero oOpa3oBaHMs, TaK KaK 00ECIIEYMBAET BO3MOKHOCTh U3YUCHUS

KaK JTUCHUIIJINH GCTGCTBGHHO-HaquOﬁ HaIpaBJICHHOCTH, TaK U FYMaHHTapHOﬁ.



Jlornueckoe MpIIIeHHE, GOPMHUpPYEMOE TPH U3YYECHHH OOYUYaIONIMMHUCS MOHSATUHHBIX OCHOB T€OMETPUU U MOCTPOCHHUH IIEMOYKH JOTHYECKHX
YTBEPKIACHUH B XOJI€ pELICHUS TEOMETPUUYECKUX 3a/1a4, YMEHUE BbIABUTATh U ONPOBEPraTh IMIOTE3bl HEMOCPEACTBEHHO UCIIOJIBb3YIOTCS MIPH PELLICHUU
3aj1a4 €CTeCTBEHHO-HAYYHOTO IIUKJIA, B YaCTHOCTH U3 Kypca (U3HKH.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX JEATENbHOCTH uenoBeka. OpHeHTalus 4eIoBeKa BO
BPEMEHH U INPOCTPAHCTBE — HEOOXOJUMOE YCJIOBHE €ro COLMAIbHOTO ObITHS, (popMa OTPaKeHUS OKPYKAIOIIEro MHpa, YCIOBHE YCHEIIHOI'O
MIO3HAHUS U aKTUBHOTO IpeoOpazoBaHus AeHCTBUTENbHOCTU. OneprpoBaHUe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEeIUHSET pa3Hble BUJIbI YUeOHOU U
TPYAOBOM NEATENHFHOCTH, SBISCTCS OJAHUM U3 MPO(PECCHOHATBHO BAXKHBIX KAadeCTB, MOJTOMY aKTyallbHa 3a/7a4a (OPMHUPOBAHUS Y OOYJarOIIUXCS
IIPOCTPAHCTBEHHOTO MBILIUICHUSI KaK Pa3HOBUIHOCTH OOpPa3HOIO MBILIUIEHHS — CYIIECTBEHHOTO KOMIIOHEHTa B IOATOTOBKE K IPaKTHYECKOU
JEeSITEILHOCTH 110 MHOTMM HaIlpaBJICHUSM.

Ilens ocBoeHMs mporpamMmbl yueOHOTO Kypca «l'eomerpusi» Ha 0a30BOM YpoBHE 0OydeHHs — 00meoOpa3zoBaTeilbHOE M OOMIEKYIBTYypHOE
pa3BHUTHE 00yUaroLIUXCcs yepe3 00ecreueHrne BO3MOKHOCTH TPUOOPETEHNS U UCII0JIb30BAHUS CUCTEMATUUECKUX T€OMETPUUYECKUX 3HAHUN U IENCTBUH,
Cenu(UYHBIX TEOMETPUH, BO3MOXXHOCTH YCIEUIHOTO MPOJOJDKEHHS OO0pa3oBaHHs IO CHENHUAIBHOCTSM, HE CBS3aHHBIM C MPUKIAIHBIM
HCI0JIb30BAHUEM T€OMETPUU.

IIporpaMma mo reomeTpur Ha 0a30BOM YpPOBHE IpeIHA3HaueHa s OOydaroluXcsl CpeAHEW IIKOJbI, HE HCHBITHIBABIINX 3HAYUTEIbHBIX
3aTpyJHEHUH Ha ypOBHE OCHOBHOTO o0miero oOpaszoBanus. Takum oOpa3om, oOyuwarompyecs Ha 0a30BOM YPOBHE JOJKHBI OCBOHMTBH OOIIUE
MaTeMaTU4YeCKUEe YMEHUs, CBSI3aHHBIE CO CIIEU(HUKON reOMETPUN U HEOOXOIUMBIE JUIS )KU3HUA B COBPEMEHHOM o01ecTBe. KpoMe 3TOro, oHM HMEoT
BO3MOKHOCTh HM3YYUTh TEOMETpUI0 Oosiee TiIyOOKO, €Cld B JalbHEHIIeM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPHUYECKHX 3HAHUAX B
npo(hecCHOHATEHON IeATEIIHOCTH.

JloCTIDKEHHE TeSTH OCBOCHHS MTPOTpaMMbI 00€CTIeUMBAETCsl PEIICHHEM COOTBETCTBYIOIIUX 3a1a4. [IpuopuTeTHBIME 3a7jayaMHu OCBOCHHS Kypca
«['eomerpumn» Ha 6a30BoM ypoBHe B 10—11 knaccax sBistoTCS:

(dbopMupoBaHNE PEACTABICHUS O TEOMETPHU KaK YaCTH MUPOBOM KyJIBTYpBl M OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOLUTIM MHUPOM;



(dbopmMupoBaHHE MPEICTABICHUSI O MHOTOIPAaHHHUKAX M TeJaX BPALICHHS KaK O BOKHEHIINX MaTEMaTUYECKUX MOJENSAX, MO3BOJSIOMIUX OMUCHIBATD U
M3y4aTh PA3HBIE SBJICHUS OKPYXKAIOIIEr0 MUPA;

(dbopmMupoBaHHe YMEHHSI pacrio3HaBaTh HA YEPTEkKax, MOJICISIX U B PeaIbHOM MHUPE MHOTOTPAHHUKH U Tella BPAIICHHU S,

OBJIaZICHNE METOJIaMH PELICHHs 3a]a4 Ha MMOCTPOSHHSI Ha H300pa)KEHUSX MTPOCTPAHCTBEHHBIX (PUTYD;

(dbopMupoBaHHE YMEHHSI OTIEPUPOBATH OCHOBHBIMH MOHATUAMHU O MHOTOTPAaHHUKAX U TeJlaX BPAIIEHHUS U MX OCHOBHBIMH CBOHCTBAMU;

OBJIQZICHUE AITOPUTMaMH PEUICHUs] OCHOBHBIX THIIOB 3a/a4; (POPMHUPOBAHWE YMEHUS MPOBOJUTH HECIOKHBIE JIOKA3aTelIbHBIE PACCYKIEHUS B XOJIE
pelIeHusl CTEpEOMETPUYECKUX 3a1a4 U 3a7a4 C IPAKTUYECKUM COJIEPKaHUEM;

pa3BUTHE UHTEUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN 00ydarolnxcs, MO3HaBaTeNbHON aKTUBHOCTH, UCCIIEI0OBATEIbCKUX YMEHUN, KPUTUYHOCTH
MBIIUICHHUS;

¢dopmupoBanne GyHKINOHATBHON TPAMOTHOCTH, PEIEBAHTHON T€OMETPHH: YMEHHUE PAcIO3HABATh MPOSIBIICHHSI T€OMETPHUECKUX TTOHATHI, 0OBEKTOB U
3aKOHOMEPHOCTEH B pEAIbHBIX JKU3HEHHBIX CHUTYallUsIX W TpPH H3YyYCHUU JPYrUX YYEeOHBIX TPEJAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH W
3aKOHOMEpHOCTEH, POPMYIHPOBATh UX HA SI3bIKE TEOMETPUM U CO3/1aBaTh T€OMETPUUYECKUE MOJIENN, IPUMEHSTh OCBOECHHBIM Nr€OMETPUUECKUN anmapar
JUISl peLIEHUs TPAaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, HHTEPIIPETUPOBATH U OLIEHUBATH I10JIyYCHHBIE PE3YJIbTaThI.

OTnUYUTENBEHOW 0COOEHHOCTBIO MTPOTPAMMEI SBIISICTCS BKJIIOUEHHE B KypC CTEPEOMETPUH B Hayalle ero U3y4eHHUs 3a/1ad, PelraeMbiX Ha yPOBHE
MHTYUTUBHOTO IIO3HAHUS, W OMNpeAeNEéHHbIM 00pa3oM oOpraHu3oBaHHas padoTa HaJ HUMH, 4YTO CIOCOOCTBYIOT pPa3BUTHIO JIOTHYECKOIO H
MIPOCTPAHCTBEHHOT'O MBIIIEHUS, CTUMYJIUPYET NPOTEKAHUE NHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K JAIBHEUIIEMY U3YYEHUIO NIPEAMETA.

[Ipennourenne oTHA€TCcad HAIISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHs, TO €CTh TEOPETUYECKHE 3HAHMsS HMEIOT B CBOEH OCHOBE
YyBCTBEHHOCTb IPEIMETHO-NIPAKTUYECKON JEATEIBHOCTA. Pa3BUTHE IPOCTPAHCTBEHHBIX IIPEACTABICHHM Yy Yy4YallMXCi B Kypce CTEpEOMETPUH
IIPOBOJMTCS 3a CUET PELIEHUs 3a/1a4d Ha CO3JlaHhe MIPOCTPAHCTBEHHBIX 00pa30B M 3aJa4 Ha ONEpUPOBAaHUE MTPOCTPAHCTBEHHBIMU 0Opa3amu. Co3gaHue
o0pa3a MpOBOAUTCS C OMOPOM Ha HATJIHOCTh, & OTIEPHPOBAHUE 00Pa30M — B YCIOBHUSAX OTBJICUCHHUS OT HATJISAHOCTH, MBICIEHHOTO M3MEHEHHS €ro

HUCXOJHOTO COACPIKaHM.



OcHoBHBbIE coJiepKaTeNbHble TMHUH Kypca «I'eomerpun» B 10—11 knaccax: «MHororpanHuku», «IIpsMble 1 MJIOCKOCTH B IPOCTpaHCTBE», «Tena
BpaleHus», «BekTopel U KOOpAMHATHI B IPOCTpPAaHCTBE». DOpMUPOBAHUE JOTMYECKUX YMEHUH PAaCIpENessieTcss HE TOJBKO IO COJAEP/KATEIbHBIM
JIMHUSM, HO U TI0 T0JIaM 00y4YEeHUsI Ha YPOBHE CPEHEro 0011ero 00pa3oBaHusl.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yibTaTaM OCBOEHHUS padouel IMporpaMMbl, pPACHpeeN€HHBIM MO0 Tojam
00y4eHus, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIAJCHHE T€OMETPUUECCKUMH TOHSATHIMUA U HaBBIKAMHU OCYLIECTBIILIOCH MOCIENOBATEIBHO U
MIOCTYATEeIbHO, C COOJIIOJICHUEM MpPHUHIMIA IPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAaHUS BKIIOYAJIUCh B OOIIYI0 CUCTEMY TI€OMETPUUYECKUX

MIPEJICTaBICHUA 00YJaIONUXCsI, pacIIupsis U yriyossis e€, 00pa3ys MPOYHbIE MHOKECTBCHHBIE CBSI3U.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVTAHE

Ha u3yuyenue reomeTtpun otBoauTCs 2 yaca B HeAemto B 10 kimacce u 1 yac B Heenmo B 11 kimacce, Bcero 3a aBa roga ooyueHus - 102 yueOHbIX
Jaca.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMble ¥ MI0CKOCTH B IPOCTPAHCTBE
OcHOBHBIE TIOHATHS CTepeoMeTpuu. Touka, MmpsiMasi, TIIOCKOCTh, MPOCTPaHCTBO. IIoHATHE 00 aKCHMOMATUYECKOM IIOCTPOCHHU CTEPEOMETPHUH:

AKCUOMBI CTCPECOMCTPUHU U CIICACTBHUA U3 HUX.



B3anMHOe pacriosnokeHue IpsiMbIX B IIPOCTPAHCTBE: NEPECEKAIOIINECS, TTapAJIICIIBHBIE U CKpeIUBaroIIuecs npsaMsie. IlapamiensHOCTh MPAMBIX
U IJIOCKOCTEHN B IIPOCTPAHCTBE: MapaJUIEIbHBIE NIPSMBIE B IPOCTPAHCTBE; MAPAJUICIBHOCTD TPEX MPAMBIX; IAPAJLICIBHOCTD MPSIMOX U IIJIOCKOCTH. Y TJIbI
C COHAIPABJIICHHBIMH CTOPOHAMHM; YIOJl MEXIYy NPSMBIMU B IPOCTpAaHCTBE. llapaiiesnbHOCTH INIOCKOCTEM: NapajljiebHbIE IIJIOCKOCTH; CBOMCTBA
napajieNbHBIX II0CKOCTel. [IpocTeiimme npocTpaHCTBeHHBIE (DUTYPHI HA TNIOCKOCTH: TETPadIp, KyO, mapajuiesenunel; IOCTPOCHNE CEYCHUH.

[lepneHUKYIPHOCTD NIPSAMOM U IUIOCKOCTH: NEPIEHAUKYISIPHBIE MPSAMBIE B IPOCTPAHCTBE, IIPSAMBIEC MApaJUICIbHbIE U NEPIEHANKYISIPHBIE K
IUIOCKOCTH, IPU3HAK MEPIEHANKYISIPHOCTH MPSIMOM U INIOCKOCTH, TEOpPEMa O MPSAMOM MEPNEHAUKYISIPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YIOJI
MEXKy NPSAMON M IUIOCKOCTBIO; JABYIPAHHBIM YIOJ, JIMHEWHBIA YroJl ABYrpaHHOro yria. [IeprneHauKynsap U HakIOHHBIE: PACCTOSIHME OT TOYKHU J0
IUIOCKOCTH, pAcCTOSHUE OT TMpsIMOM J0 TUIOCKOCTH, TPOEKHHs (UTypbl Ha IUIOCKOCTh. llepHeHIuKyIsIpHOCTh IJIOCKOCTEH: TpU3HAK
MEPIEHIUKYJIIPHOCTH JBYX IJIOCKOCTEN. TeopeMa o TpéxX nmeprneHuKymisapax.

MHOrorpaHHHUKHU

[loHATHE MHOrOrpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTIOIDAHHHUKA, BBIINYKJIBIC W HEBBIIYKJIbIE MHOTOIDAHHMKH; Pa3BEPTKA MHOIOTPAaHHUKA.
[Ipusma: n-yrosnpHasg npu3Ma; TpaHM W OCHOBAaHHS NPHU3MBI, NIpsiMas W HAKIOHHAs MpPHU3Mbl; OOKOBask M IOJIHAs TIOBEPXHOCTh TPU3MBI.
[Tapannenenunen, NpsMOYroJibHbIN NapajuleIenune U ero coicrea. Ilupamuaa: n-yrojipHas nupamua, TpaHd U OCHOBAaHUE NMHUpaMUbl; OOKOBas U
[I0JIHAsl TIOBEPXHOCTh NMUPAMUAbI; NMpaBUJIbHAS U yCE€UEHHAs NMUpaMKaa. DJIEMEHThl NpU3Mbl U nupamuabl. [IpaBunbHble MHOTOTPAaHHUKH: MOHSTHE
MPaBUILHOTO MHOTOTPAaHHHMKA; NPaBUJIbHAS TMPU3Ma W MpaBHIbHAS NMUpPaMHIA; MPaBUIbHAS TPEYrojbHAs MUpaMHIa W MPaBUIIBHBIA TETpadap; KyoO.
[IpencraBienne o NpaBUIbHBIX MHOIOIPAHHUKAX: OKTa3/p, J0JeKadap U ukocasap. CedeHus Mpu3Mbl U TUPaMHU/IbL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOUKH, MPSMOM, MIOCKOCTU. DJIEMEHTHI CHMMETPUN B IMpaMUIax, Mapajesienumneax,
IIPaBUJIBHBIX MHOTOTPaHHUKAX.

Bbruncienue >1eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, auaroHanu, yriubl. [lmomans OGOKOBOHM TMOBEPXHOCTH M TIOJIHOW TOBEPXHOCTH MPSIMOM
MIPU3MBI, TUIONIAb OCHOBaHUH, TeopeMa 0 OOKOBOIM MOBEPXHOCTH MpsIMOI Mpu3Mebl. [Inomians GOKOBOW MOBEPXHOCTH M MOBEPXHOCTH MPABUIIBHON
MMpaMHJIbl, TEOpEMa O IIoaau yced€éHHol nupaMusl. [lonsarue 06 o0béme. O0BEM nUpamMuabl, IPU3MBI.

[Toro6HsbIe Tena B npocTpancTBe. COOTHOMICHUS! MEXKAY IJIOMIAISIMU TIOBEPXHOCTEH, 00bEMaMH 1O J00HBIX TEIL.



11 KJIACC

Tena ppamenust

[unuHapuyeckas MOBEPXHOCTh, 00pa3ylolliie HWIMHIPUYECKON MOBEPXHOCTH, OCh LIMIMHAPUYECKONW NMOBEpXHOCTH. LlmnuHap: ocHOBaHMS U
O0KOBast MOBEPXHOCTH, 00Pa3yIOIIasi U OCh; MO OOKOBOW U MOJHOW MOBEPXHOCTH.

KoHnueckas noBepxXHOCTh, 00pa3yrolne KOHMYECKON NOBEPXHOCTH, OCh U BEpIIMHA KOHUYECKOHN MMoBepXHOCTU. KOHYyC: OCHOBaHUE 1 BEpUIMHA,
00pa3yromas 1 0Ch; TIIONAIb OOKOBOW M MOJIHOM TTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3ylolire U BBICOTA; OCHOBAaHHS U OOKOBAst TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AMaMeTp; TUIOIab MOBEPXHOCTH cdepbl. B3anMHoe pacroniokeHne chepbl U IUIOCKO CTH; KacaTelbHasl MJI0CKOCTh
K chepe; mromaas chepsl.

N300paxkeHue Ten BpalleHus Ha IUI0CKOCTH. Pa3BépTka LUIMHApA U KOHYCA.

KomOunamuu Ten BpamieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONMCAHHBIA OKOJIO cdepsl; chepa, BIHCAaHHAST B MHOTOTPAaHHHK, WU TEJO
BpaIllCHHUS.

[Tonsitre 06 06BEMe. OCHOBHBIE CBOCTBA 00BEMOB Tel. Teopema 06 00BEME MPAMOYTOIHHOTO TapaUIeNenurena u ciaeacTsus u3 He€. O0béM
IHpa, KoHyca. O0BEM mapa u miIomaas cepsl.

[Tono6HbIe Tena B mpocTpancTBe. COOTHOMIEHUS MKy TUIOMIAISIMK MOBEPXHOCTEH, 00BEMaMU MOJOOHBIX TE.

Ceuenust nunuHApa (MapajuieIbHO U NEPIEHIUKYISPHO OCH), CEYEHHs] KOHyca (IapajuleIbHOE OCHOBAHUIO M MPOXOJIAIIEEe Yepe3 BEPILHHY),
CeueHus 1apa.

BexkTopsl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bektop Ha muiockocTu U B npocTtpaHcTBe. Cll0KEHHE U BBIYMTAHHWE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha uMcio. Pa3nokeHne BekTopa 1no Tpém

HCKOMILTIAHAPHBIM BCKTOPpaM. HpaBI/IJIO nmapaJiieJICcIMIcaa. Pemenue 3ala4, CBA3AHHBIX C IMPHUMCHCHUCM IIpaBHJI ,Z[GflCTBPIﬁ C BCKTOpaMH.



[IpsamoyronpHas cucrema KOOpAMHAT B mpocTtpaHcTBe. KoopamHaTel Bekropa. Ilpocreimine 3amadym B KOOpJAMHATaX. YTOJ MEXAY BEKTOpPaMH.
CkansipHO€ TIpOM3BEJICHUE BEKTOPOB. BBIUHCIIEHHE YII0B MEXAY MNPSAMBIMH M IUIOCKOCTSMU. KOOpPIMHATHO-BEKTOPHBIH METOJ TPH pEUICHUN
reOMETPUYECKHUX 3a/1a4.

INIJIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JImuHOCTHBIE PE3yJBTaThl OCBOCHHUS MPOrPaMMBbI yueOHOTO mpeameTa «MaTeMaTHKa XapaKTepU3yIOTCS:

I'paxxnanckoe BocnuTanue:

CpOPMUPOBAHHOCTBIO TPAXKAAHCKOM MO3MIMU OOYdYalOIIErocss Kak AaKTHBHOTO W OTBETCTBEHHOTO WIEHa POCCHHUCKOro OOIIecTBa,
MpEJCTaBICHUEM O MAaTeMaTHYECKHX OCHOBaX ()yHKIMOHHPOBAHHUS PA3IMUHBIX CTPYKTYp, SIBICHHUH, MPOIENyp T'PakIaHCKOTO 0o0miecTBa (BBIOOPHI,
OTIPOCHI U TIP.), YMEHHEM B3aWMOJICHCTBOBATh C COLIMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C WX (DYHKIMSMHU M Ha3HAYECHUEM.

IIarprnoTHyeckoe BOCIUTAHUE:

C(OPMHUPOBAHHOCTBIO ~ POCCHICKOM  TPaXJAHCKOW  WIACHTUYHOCTH, YBOXEHHS K  MPOUUIOMY M HACTOSILEMY  POCCHICKOMN
MAaTE€MAaTHUKH, IEHHOCTHBIM OTHOLIECHUEM K JOCTHKEHUAM POCCUHCKUX MAaTEMAaTUKOB U POCCUMCKON MAaT€MaTHYECKON IIKOJIbI, K UCIIOJIb30BAHUIO OTUX
TOCTIKEHHUH B IPYrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHHEM JIYXOBHBIX LIEHHOCTEW POCCUICKOTO Hapoaa; CPOPMUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHHUS, ITUUYECKOTO MOBEJCHMS, CBA3aHHOTO
C MPAaKTUYECKUM IPUMEHEHUEM JIOCTIKEHUH HAYKH U JESITEIbHOCTBIO YUEHOT0; OCO3HAHHUEM JIMYHOTO BKJIaJa B IOCTPOEHHUE YCTOMYHUBOIO OYAYIIETO.

IcTeTHYECKOE BOCIIUTAHUE:



ACTETUYECKUM OTHOIIEHHUEM K MUPY, BKIIIOYas ICTETUKY MaTeMaTHUUYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEUICHUH, PacCyXICHUH;
BOCIIPUUMYHUBOCTHIO K MATEMATUYECKUM ACTIEKTaM Pa3IMYHBIX BUIOB UCKYCCTBA.

PDu3nyeckoe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS MPUMEHSATh MaTeMaTUYSCKUE 3HAHWS B MHTEpEcax 3JI0POBOTO M 0€30MacHOTO o0pasza >KH3HH, OTBETCTBEHHOTO
OTHOIIIEHUS K CBOEMY 3JIOPOBBIO (3I0pOBOE MHTAaHHE, COATAHCUPOBAHHBIA PEXUM 3aHITHM W OTIbIXa, peryiaspHas (U3UYECKas aKTHBHOCTB);
(U3HYECKOTO COBEPIIICHCTBOBAHUS, TIPH 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIHHOMN JCSTETLHOCTHIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPY/Y, OCO3HaHUEM IIEHHOCTH TPYIOTIOOUS; MHTEPECOM K Pa3INdHbIM cepam mpodeccnoHAIbHOH IeITeTbHOCTH, CBSI3aHHBIM C
MaTEeMaTHUKOW W €€ MPHIOKECHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymymied mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIC YKU3HEHHBIC
IUTAHBI; TOTOBHOCTBIO M CIMOCOOHOCTBIO K MAaTEMAaTHYECKOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO Ha TMPOTSDKEHUH BCEW KU3HU; TOTOBHOCTBIO K
AKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUUYECKUX 3a/1a4 MaTEeMAaTUUe€CKOM HAMPaBIEHHOCTH.

JKO0JIOTHYEeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJOTHIECKOU KYIbTYPHI, TOHUMAHUEM BIUSHUS COIMAIBHO-IKOHOMUYECKHX IMPOIIECCOB HA COCTOSTHUE MPHUPOJTHOW U
COIMANILHOM CpeJibl, 0CO3HAHMEM TJI00AIIBHOTO XapaKTepa SKOJOTHYECKHX MPOOJIeM; OpHEHTAIlMell Ha MPUMEHEHHEe MAaTEeMaTHYeCKUX 3HAHWH s
pElIeHUs 3a/1a4 B 00JIACTH OKPYIKAIOMIEH Cpeibl, TUIAHUPOBAHUS MTOCTYITKOB U OIEHKU WX BO3MOXHBIX MTOCJIECTBUH /ISl OKPYXKAIOIIEH CpeIbl.

IleHHOCTH HAYYHOIO MO3HAHUSA:

c(hOPMHUPOBAHHOCTHIO MHPOBO33PEHHMSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTHKHU, TOHUMAaHAEM
MaTeMaTH4YeCKOM HayKu Kak c(epbl 4eIOBEUECKOM NeATEeNbHOCTH, ATANoB €€ pa3BUTHS W 3HAYMMOCTU JJIS Pa3BUTHUS LMBIIM3AIMH; OBJIAJICHUEM
SI3BIKOM MAaTEMaTHKWA U MAaTEMATUYECKON KYIbTYypOH Kak CPEACTBOM MO3HAHMS MUPA; TOTOBHOCTBIO OCYIIECTBIISITh MPOSKTHYIO U UCCIIEI0BATEILCKYIO

ACATCIIBHOCTE MHAUBUAYAJIIBHO U B I'pYyIIIC.

METAINIPEIMETHBIE PE3YJIbTATHI



MertanpeaMeTHbIE  pe3ylbTaThl  OCBOCHUS ~ MPOTpaMMBl  ydeOHOro  mpeamera  «MaTemMaTHKa»  XapaKTepPH3YIOTCS  OBJAJICHUEM
YHUBEPCATbHBIMU HO3HAGAM EIbHBIMU OCLICEUAMU,  VHUBEPCATbHIMU — KOMMYHUKAMUBHLIMU — OCUICMEUAMY,  VHUBEPCANbHLIMU  PecyAMUSHbIMU
oelicmeusmu.

1) Vuusepcanvnvie noznasamenvnuie oelicmaus, obecneuusarom Gopmuposanue 6a308vbiX KOSHUMUBHBIX NPOYeccos oOyuaowuxcs (oceoenue
Memo008 NOZHAHUSL OKPYIHCAIOU €20 MUPA, NPUMEHEHUEe T02ULeCKUX, UCCIe008ameNbCKUX onepayull, ymeHul pabomams ¢ ungopmayueti).

Ba3oBble jornueckue aecTBus:

BBISBJISITh U XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKA MATEMAaTUYECKUX OOBEKTOB, MOHATHUN, OTHOIICHHN MEXIY MOHSATUAMH; (HOPMYIUPOBATH
oTIpeJIeTICHUs MOHATHH; YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK KIaCCU(DUKAIIMK, OCHOBAHUS I 000OIIEHUS U CPaBHEHWUS, KPUTEPUU MTPOBOIHMOTO
aHaln3a;

BOCIIPUHUMATh, (OPMYITHPOBATEH U TIPE0OPA30BBIBATE CYKCHUS: YTBEPAUTEIHHBIC U OTPHUIIATEIbHBIC, CIMHUIHBIC, YaCTHBIC U OOIIUE; YCIOBHEIE;
BBISIBIISITh MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M TPOTHBOpedrs B (DakTax, TAHHBIX, HAONIOJIEHUSX M YTBEPKJICHUSX; MpeIiaraTh
KPUTEPUU JUIsI BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHNIA;

JIeNIaTh BBIBOJIBI C MCIOJIb30BaHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3AKIIOUEHU M TI0 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSTENHFHO JI0KA3aTEIhCTBA MAaTEMATUUYECKUX YTBEPXKJAEHUN (IIPSIMBbIE M OT MPOTHUBHOTO), BRICTPAUBATh apryMEHTAIMIO, IPUBOIUTh
MPUMEPBI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIEC CY>KJICHUS M BBIBOJIBI;

BEIOMpATh CHOCO0 pemieHuss y4eOHOW 3amadyn (CpaBHUBATh HECKOJBKO BapHAHTOB pEIICHUs, BBIOMpATh HaWOOJee MOIXOMSIIIUNA C yIETOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBarejibcKue aeicTBUS:

MCI0JIb30BAaTh BOMPOCHI KaK HCCIIENIOBATEIbCKUI MHCTPYMEHT TO3HAHUS; (OPMYIUPOBATH BOIMPOCH], (PUKCUPYIONINE ITPOTHBOpEUYHE, MpooiiemMy,

YCTaHaBJIMBATb UCKOMOC U JaHHOC, (1)0pMI/IpOBaTI> TAIOTE3Y, apryMCHTHUPOBATH CBOIO IMO3UIINIO, MHCHHC,



MPOBOJINTH CAMOCTOSITEIHHO CINIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIICOBAHNE 10 YCTAHOBICHUIO 0COOCHHOCTEH MaTeMaTHIeCKOro 00bEKTa, SIBJICHUS,
poIiecca, BhISBICHUIO 3aBUCUMOCTEH MEXTy 00BEKTaMH, SIBIICHUSIMH, TIPOIIECCAMH;
CaMOCTOSITENIEHO (pOpMYITHpPOBaTH 0OOOIICHNS W BBIBOJBI TI0 PE3yIbTaTaM MPOBEIEHHOTO HAOIIOJCHUS, HCCICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M 0000IIECHUIA;
MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCA, a TAKIKE BBIABUTaTh MPEIIOI0KCHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ undopmanmeii:
BBISIBJIATH JAeDUITUTH HHDOPMAIMH, JaHHBIX, HEOOXOUMBIX /Il OTBETA HA BOTIPOC U IS PEIICHUS 3a/1a4H;
BBIOMPATh WH(POPMAIIHNIO U3 UCTOYHHUKOB PA3IMUYHBIX THIIOB, aHAJTU3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WHPOPMAIIUIO PA3TUUHBIX
BUJIOB U ()OPM TIPEICTABIICHHUS;
CTPYKTYpUPOBATh HH()OPMAITHIO, TPEACTABIATH €€ B pasInuHbIX (HopMax, HILTFOCTPUPOBATH IpapHUeCKH;
OIICHUBATh HAAEKHOCTH HH(OPMAIIHH IO CAMOCTOSTEILHO CHOPMYITUPOBAHHBIM KPHUTEPHSIM.

2) Vuusepcanvhvie KOMMYyHUKAmMueHble Oelicmauss, 00ecnedusarom chopmuposanHocms COYUATbHBIX HABLIKOS 00YUAIOUUXC.

OO0wmenne:
BOCIIPUHUMATL ¥ (DOPMYJIHPOBATh CYXJICHUS B COOTBETCTBHM C YCIOBHSIMH U IENIAMH OOIICHHMS;, SICHO, TOYHO, FPAMOTHO BBIPAKaTh CBOIO TOUKY
3peHHsI B YCTHBIX U TUCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHUS TI0 X0y PEIICHHS 3a/1a4ui, KOMMEHTHPOBATH TOJTYUYEHHBIN pe3y/IbTar;
B X0Jie 00CYK/ICHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYX1aeMOH TeMBbI, MPOOIEMBI, PelIaeMO 3a/1a4uM, BRICKA3bIBATh HJICH, HAIICIICHHBIC HA TIOUCK
pCIICHHS; COMOCTABIISTh CBOU CYXICHHUS C CYXJACHUAMHU IPYrUX YUaCTHUKOB JUAIOTa, OOHAPY)KUBATh PA3JIMUME U CXOJCTBO MO3HIINI; B KOPPEKTHOM
dbopme hopMyITUpOBaTh pa3HOTIACHS, CBOU BO3PAKCHHS;
MPEJCTaBIIATh PE3yJIbTaThl PEIICHHUS 33]auH, SKCIIEPUMEHTa, UCCIICI0BaHMsI, MPOEKTa; CAMOCTOSATEILHO BBIOUPATh (OpPMAT BBICTYILICHHS C YUETOM
3aJ1a4 MPEe3eHTAI[NN U OCOOCHHOCTEH ayIUTOPHH.

CoTpyannuecTBo:



MOHMMATh W HCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAMBUIYAIILHOW paOOTHI MpU pelIeHUH Yy4eOHBIX 3a/1a4; NPUHUMAThH II€Jh COBMECTHOU
JESITeILHOCTH, TUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOUM pPabOTHI, paclpenensTh BHUILI palOT, NOTOBapUBATHCSA, OOCYKIATh IMPOIECC W PE3yNIbTaT
paboThI; 06001IaTh MHEHUS HECKOJBKUX JIFOJICH;
y4acTBOBaTh B T'PYNNOBBIX (hopmax paboThl (0O0CYkaeHUs, 0OOMEH MHEHHI, «MO3TOBBIE IITYPMBD» W HHBIC); BBITIOJHSATH CBOIO 4YacTh PabOTHI H
KOOPAUHHUPOBATH CBOHU IICI\/JICTBI/ISI C JpyrumMu 4YJIC€HaMHU KOMaHAbI, OLCHUBATL KA4YCCTBO CBOCrO BKJIAaJa B 06IHHﬁ MNPOAYKT IIO KPUTCPHIM,
chOpMYTUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.
3) Vuusepcanvhuvle pecynamuensle oelicmaus, obecneuusaom GopmuposaHue CMblCl08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIL.
Camoopranu3anus:
COCTaBIISATH TUIAH, AJITOPUTM PEIICHHUS 3a/Ia4H, BEIOUPATh CIIOCO0 PelIeHus ¢ YUETOM HMEIOIINXCS PECYPCOB B COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaINH.
CaMOKOHTPOJIb:
BJIaZICTh HAaBbIKaMU IO3HABaTEILHOU pe(bﬂeKCI/II/I KaK OCO3HaHHs COBCPIIACMBIX HeﬁCTBHﬁ N MBICIIUTCIIBHBIX NPOLCCCOB, UX PC3YIbTATOB, BJIAACTH
Croco0aMu CaMOTIPOBEPKH, CAMOKOHTPOJIS TIPOIECca U Pe3yibTaTa PeIeHUs MaTEMaTHIECKOH 3a/1a4H;
NpeaABUACTb TPYAHOCTHU, KOTOPBLIC MOTYT BO3BHHUKHYTH NP PCIICHUHN 3a/la4, BHOCUTH KOPPCKTUBBI B ACATCIBHOCTh HA OCHOBC HOBBIX O6CTO$IT€JIBCTB,
JaHHBIX, HaﬁHCHHBIX OHII/I6OK, BBISIBJICHHBIX prﬂHOCTeﬁ;
OLCHUBATb COOTBCTCTBUC PE3yJibTaTa LEJIN U YCIIOBHUAM, 00BACHSTE MPUYIUHBI JOCTUIKCHUA WU HCAOCTHIXKCHUSA PE3YIbTATOB ACATCIBHOCTH, HAXOAUTH

OLMOKY, JaBaTh OLEHKY IPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATbBI

10 KJIACC



OnepupoBaTh NOHATUAMU: TOUKA, PsAMasi, INIOCKOCTb.

[IpMeHATh aKCMOMBI CTEPEOMETPHHU U CIIECTBUS U3 HUX MIPH PEIICHUH T€OMETPUUYECKUX 3a/1ad.

OnepupoBaTh NOHATUAMU: NAPAJLIEIbHOCT U MEPIEHINKYISIPHOCTD MPSMBIX U MJIOCKOCTEH.

KnaccugumnupoBaTh B3aMMHOE PACIIOIOKEHHE MPSAMBIX U TUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh NOHATUSMHU: JIBYTPaHHBIM YroJl, TPaHU JIBYTPAHHOTO YIjla, peOpo JBYrpaHHOTO YIJa; JIMHEHHBIA YroJl JBYTpaHHOIO Yrija;
rpajgycHas Mepa JBYTpaHHOIO yIJia.

OnepupoBaTh MOHATHUAMHI: MHOTOI'PAHHUK, BBIIYKJIBIM U HEBBIITYKJIbI MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, TPaBUIIbHBIH MHOTOTPaHHHUK.

Pacrio3HaBaTh OCHOBHBIE BU/IbI MHOTOTPAaHHUKOB (ITMpaMKa; Ipu3Ma, NpsIMOYTOJIbHbIN Napajuieienumnes, Ky0).

KnaccugummpoBaTb MHOTOTpaHHHMKH, BBIOMpash OCHOBAaHMS IS KiacCU(UKAIMKM (BBIMYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKH; TPaBUIIbHbIC
MHOTOTPaHHUKU; IPSIMbIE U HAKJIIOHHBIE TIPU3MBI, TAPAJIEIICTIUIIE bI ).

OnepupoBaTh NOHATUAMU: CEKyIIas INIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHATH MPUHITUIIBI TIOCTPOCHHUS CEUYSHHIA, UCTIONIb3YS METO/ CIIE/IOB.

Crpouthb ceyeHUs MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BBINIOJHATE (BBIHOCHBIE) IJIOCKHUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BUJL
CBEpXY, COOKY, CHU3Y.

Pematp 3a1aun Ha HaX0XK/IEHUE T€OMETPUUECKHUX BEJIMYUH 10 00pa3liaM WUJIM aJlfOPUTMaM, IPUMEHSS U3BECTHBIE aHAJTUTHUUECKUE METObI MpU
pELICHNH CTaHJApPTHBIX MAaTEMATUUYECKUX 3aJad Ha BBIYMCIIEHUE PACCTOSHUN MEXIY ABYMsS TOUKAaMHU, OT TOYKH JIO MPAMOI, OT TOUKHU JI0 MJIOCKOCTH,
MEXAY CKPELIMBAIOLIIUMUCS TIPSIMBIMU.

Pematp 3aaun Ha HaX0XKJIEHUE T€OMETPUUECKUX BEIMUYMH MO oOpa3laM WU aJropuTMaM, MPUMEHSS U3BECTHbIE aHAIUTUYECKUE METO/IbI NIPU
pELIEHNH CTaHJAPTHBIX MaTEMaTHUECKUX 3a]1a4 Ha BBIYHUCIICHUE YTJIOB MEXAY CKPEIIMBAIOIIMMHUCS IPSIMBIMHU, MEXY NPSAMOM U INIOCKOCTBIO, MEXY

IJIOCKOCTAMMU, ABYT'PAHHBIX YTJIOB.



Bbraucnare 00bEMBI M TUTOIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (MIpH3Ma, MHpAMHIA) ¢ TMPUMEHEHUEM (GOPMYI; BBIYUCISATH COOTHOIIEHUS
MEX]Ty TUIOIIAsIMH MTOBEPXHOCTEH, 00bEMaMU TOAOOHBIX MHOTOT'PAaHHHUKOB.

OnepupoBaTh NOHATUSAMH: CHMMETPHS B IPOCTPAHCTBE; IIEHTP, OCh U TNIOCKOCTh CHMMETPHUH; LIEHTP, OCh U IMJIOCKOCTh CAMMETPHH (DUTYPHI.

N3Bnekarb, npeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HH(OPMALMIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (DUTypax, IMpPEICTaBICHHYIO Ha
4YepTekKax U pUCYHKAX.

[TpuMeHsTH TEOMETpHUECKUE (AKTHI ISl PEHICHHUS] CTEPEOMETPUIECKUX 3a/ad, MPEANOoJIaralonuX HECKOIBKO IIaroB PEUIeHHUs, €ClIU YCIOBHS
IpUMEHEHHs 3a]JaHbI B SIBHOH (hopme.

[IpuMeHATH MPOCTENIINE POTPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a1ad.

IIpuBOIUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U )KU3HHU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB I€OMETPHUU B HCKYCCTBE.

[IpuMeHATH MOJTy4YEHHBIE 3HAHUS HA IIPAKTUKE: AHAJIM3UPOBATh PEAJbHBIE CUTyallud W IPUMEHATh U3Y4YCHHBIC IOHATHUSA B IIPOLECCE MOUCKA
pemeHsl MaTeMaTHYecKl COpMyIHpOBAaHHON MPOOIEMBI, MOJEIUPOBATH PEANbHbIE CUTYAllMd Ha SI3BIKE T€OMETPUH, MCCIE0BATh MOCTPOCHHBIC
MOJIENIU C HCIIOJIb30BAHMEM TI'€OMETPUUYECKUX IMOHATHI U TeopeM, ammapaTa aiareOpbl; pemarbh NpaKTUYECKHE 3a/ladi, CBSA3aHHBIE C HAXOXKICHHEM

rCOMETPHUICCKUX BCIIMYHH.

11 KJIACC

OmnepupoBaTh NOHATHAMHU: IMJIMHAPHYECKAs MOBEPXHOCTH, 00Pa3yIOINe HUIHHIPUIECKON MTOBEPXHOCTH; IIMIIMH/IP; KOHHUYECKas! MOBEPXHOCTD,
oOpasyromue KOHUYeCKOH TTOBEPXHOCTH, KOHYC; chepruecKast TOBEPXHOCTb.

Pacrio3znaBats Tena BpaiieHus (IIMHAP, KOHYC, chepa u map).

OOBSACHATH CIIOCOOBI MOJTYYESHHUS TNl BPALCHHS.

KrnaccuduimpoBars B3auMHOE pacroioskeHne cepbl U MI0CKOCTH.



OnepupoBaTh MOHATUSAMH: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BBHICOTA CETMEHTA; IIapOBOM CIIOM, OCHOBAHME IAPOBOTO CJIOS, BHICOTA
LIapPOBOIO CJIOS; IAPOBOM CEKTOP.

Beraucnsate 00BEMBI U TIOIAIN TIOBEPXHOCTEH TN BPAIICHHSI, TEOMETPHUECKUX TEJ C MPUMEHEHHEM (DOpPMYIL.

OnepupoBaTh MOHATHSAMH: MHOTOTPAaHHUK, BIIMCAHHBIA B cepy M ONMUCAHHBIN OKOJO cdepsl; chepa, BOUCaHHAS B MHOTOTPAHHUK WIIH TEJO
BpalLlCHHUSL.

BbIuncnsaTe COOTHOLIEHUS MEKY TUIOIIAIIMU IOBEPXHOCTEN M 00bEMaMU NIOJTOOHBIX TEll.

N3006paxats n3ydaembie GUTYpBI OT PYKU U C TPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BeImoJHATE (BBIHOCHBIC) TUIOCKHE UYEPTEKH M3 PHCYHKOB TPOCTBIX OOBEMHBIX (DUTYp: BUJ CBEpXY, COOKY, CHH3Y, CTPOUTH CEUCHHUS Tell
BpalLlCHHUSL.

W3BnekaTh, MHTEPIPETUPOBATh M IMPEOOpPa30BBIBaTh MH(POPMALMIO O TPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (DUTYpax, MPEACTaBICHHYIO Ha
qepTekKax U pUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BrmmomHATh IICfICTBI/ISI CJIOKCHUA BCKTOPOB, BbIYMTAHHA BCKTOPOB M YMHOXCHUA BCKTOpAa Ha 4YMCIIO, 06’I)SICHSITI), KaKUMH CBOMCTBAMH OHH
o0nanaror.

[IpuMeHATH MpaBWIIO NapaIICIICIIUIIEA.

OHepI/IpOBaTB MOHATHUAMU: JCKAPTOBBI KOOPAWHATEI B IIPOCTPAHCTBE, BCKTOP, MOAYJIb BEKTOPA, PaBCHCTBO BEKTOPOB, KOOPAWHATLI BEKTOPA, YIroJl
MCXKY BEKTOpaMH, CKAJIIPHOC IMMPONU3BCACHUC BEKTOPOB, KOJUIMHCAPHBIC 1 KOMITJIAHAPHBIC BEKTOPLI.

Haxonnute cymMmmy BEKTOPOB M NPOU3BEICHUE BEKTOpPA HA YMCIIO, YIOJI MEXKIY BEKTOPAMHU, CKAJIIPHOE IPOU3BEACHNE, PACKIIAIBIBATE BEKTOP 110
ABYM HCKOJUIMHCAPHBIM BEKTOPAaM.

3azaBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

[TpumensTh TeOMeTpHUEcKUe (aKTHI Ui PEMICHHUS CTEPEOMETPUUYECKUX 3aiad, MPEANOIaraloniuX HeCKOJIBKO IIaroB PEIIeHHUs, €CIU YCIOBUS

MIPUMEHCHHUS 33JIaHBI B IBHOU (hopMme.



Pemats npocrelinine reoMeTpuuecKre 3a/1a4 Ha IPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METO/1A.

Pemarp 3amaun Ha J0Ka3aTeIbCTBO MATEMAaTHYECKMX OTHOIICHHWH M HAaX0XJACHHE T'€OMETPUYECKHX BEIMYMH MO oOpasuam WM alropuTMaM,
IIPUMEHSIS] U3BECTHBIE METO/IbI TP PEIICHNUHU CTaHIAPTHBIX MaTEMaTHUECKUX 3a/1a4.

[TpuMeHsTh npocTele NPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKHX 3aj1au.

[IpuBOIMTE pUMEPHI MAaTEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HHU, PACIIO3HABATh MPOSIBICHUE 3aKOHOB T'€OMETPUH B UCKYCCTBE.

IIpyuMeHATh MOydeHHBbIE 3HAHMS HA MPAKTHUKE: aHAIM3UPOBATH PEajbHbIE CUTYyallMM U NPUMEHSTh M3YYEHHBIE MOHSATHUS B IpOLECCe MOUCKa
peleHsi MaTeMaTHYecKH CHOpMyIHMpOBAHHON MPOOIEMBI, MOJEIHPOBATh PEANbHbIE CUTYAIlMM Ha SI3bIKE T€OMETPHH, HCCIEN0BATh MOCTPOCHHBIE
MOJIENIU C HCIIOJIb30BAHMEM TI'€OMETPUUYECKUX IMOHATHI U TeopeM, ammapaTa aiareOpbl; pemarbh NpakTHYECKHE 3a/ladi, CBSA3aHHBIE C HAaXOXKICHHEM

rCOMETPHUICCKUX BCIIMYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaunmeHnoBanue pas3iesioB U TeM IpOrpaMMbl KonnuecTBo yacos DOnekTpoHHbIE (U(PPOBLIL)
/Tt Bcero KoHTpoabpHbIE [TpakTueckue o0pa3oBaTelbHBIC PECYPCHI
paboThI paboThI
1 BBenenue B cTepeoMeTpuio 10
2 [IpsiMbI€ ¥ TUIOCKOCTH B IIPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX M IJIOCKOCTEN
3 IlepneHIMKyYJIPHOCTD NPSIMBIX U INIOCKOCTEN 12
4 YT1ubl MeXAYy IPSIMBIMU U IUNIOCKOCTSIMU 10 1
5 MHororpaHHuku 11 1
6 OO0BEMBI MHOTOTPAaHHHUKOB 9 1
7 IToBTOpEHME: CEUEHMS], pACCTOSIHUS U YIJIbl 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KJIACC
Ne HaunmeHnoBanue pas3zienioB u Tem KonnuecTBo yacos DOnexkTpoHHbIe (LUPPOBHIE) 00pa3zoBaTEIbHBIC
/i MPOrpaMMBbl Bceero KonTpoJsibHbIE [IpakTnueckue pecypcesl
paboTHI paboTHI
1 Tena BpaleHus 12
2 OOBEMBI TET 5
3 BekTopsl M KOOPIMHATHI B IPOCTPAHCTBE 10
4 [ToBTOpenue, o6o0IIEHKE, 7
CUCTEMAaTU3alMs 3HAHUN
OBIIEE KOJIMYECTBO YACOB ITO 34 3 0
ITPOI'PAMME




IHOYPOYHOE IINTAHUMPOBAHUWE

10 KJIACC
Ne Tema ypoxka KosmmuecTBo yacos Hara DnexTpoHHbIEe HU(POBHIE
n/m Bcero | Konrtponbusie | Ilpaktudeckue | HM3y4EHHS oOpa3oBaTenbHbIe
paboThI paboThI pecypcesl
1 OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA, MpsMas, 1
MIJIOCKOCTH, MpocTpaHcTBO. [IpaBuiia uzo06pakeHus Ha
PUCYHKaX: N300paKeHUsI MJIOCKOCTEH, MapayiebHbIX
IPSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka
2 [ToHATHA: mEepecekaronuecs MI0CKOCTH, IEPECEKAIOIIMNECS 1
npsiMasi ¥ IJIOCKOCTh
3 [TonsTus: nepecekaromyecs MIOCKOCTH, MEPECEKAOIINECS 1
npsiMasi ¥ IJIOCKOCTh
4 3HAKOMCTBO ¢ MHOT'OI'paHHUKaMH, U300pakKeHHe 1
MHOTOTPAaHHUKOB Ha PUCYHKaX, Ha MMPOEKIIMOHHBIX YEPTEKAX
5 HavaneHble cBeieHus 0 KyOe U mupaMmujie, UX pa3BEPTKU U 1
Mozenu. CeueHnss MHOTOTPaHHHUKOB
6 HavanpHble cBeieHus 0 KyOe U mupaMmujie, UX pa3BEPTKU U 1
Mozenu. CedeHnss MHOTOTPaHHHUKOB
7 [TonsiTHe 06 aKCHOMATUYECKOM TTOCTPOCHUH CTEPEOMETPHUU: 1
aKCUOMBI CTEPEOMETPUH U CIEACTBHSI U3 HUX
8 [TonsiTHE 06 AKCMOMATUYECKOM MTOCTPOEHUN CTEPEOMETPHUU: 1
aKCUOMBI CTEPEOMETPHUH U CIEACTBHSI U3 HUX
9 [TonsiTHE 06 AKCMOMATUYECKOM MTOCTPOEHUN CTEPEOMETPHUU: 1
aKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX
10 | ITonsTe 06 akCHOMATHYECKOM IIOCTPOEHUU CTEPEOMETPHHU: 1
aKCUOMBI CTEPEOMETPHUH U CIEACTBHSI U3 HUX
11 | B3aumHO€ pacnosioxkeHue npsiMbeIX B IPOCTPAHCTBE: 1




IIEPECEKAIOIINECS, TaPAUIECIbHBIE U CKPEIUBAIOLIUECS
psIMbIE

12 | [TapamnenpHOCTb NPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE:! 1
NapajuleIbHbIE IPSIMBIE B IPOCTPAHCTBE; MAPaJUICIBHOCTh
TPEX NPSAMBIX

13 | [TapamnenbHOCTb NPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE:! 1
[TapajuteabHOCTB IPSIMOM M INIOCKOCTH

14 | VYrael ¢ coHanpaBlI€eHHBIMH CTOPOHAMU 1

15 | Yron mexy NpssMbIMH B IPOCTPAHCTBE 1

16 | Yron mexay npsMbIMU B IPOCTPAHCTBE 1

17 | [TapannenbHOCTh INIOCKOCTEN: MapaIENbHbIE IIOCKOCTH 1

18 | CpoiicTBa nmapauiebHbBIX IIOCKOCTEN 1

19 | IIpocreiimue npocTpaHCTBEHHBIE (UTYPHI HA TIOCKOCTH: 1
TeTpadp, KyO, mapayuieenune/

20 | IloctpoeHue ceueHmit

21 | IlocTpoenue ceueHHu

22 | KonTpomabHas padota no teme "IIpsimble U IIIOCKOCTH B
npocrpadcTse. [lapamienbHOCTh NPSIMBIX U IJIOCKOCTEN"

23 | [lepneHIuKyIIpHOCTD NPSAMOM U MIIOCKOCTH: 1
NEPIEeHIUKYIIIPHBIE MTPSIMbIE B TPOCTPAHCTBE

24 | Ilpsimble napajuienbHble U NEPIEHIUKYIISIPHBIE K TUIOCKOCTH 1

25 | Ilpsimble napajuienbHble U NEPIEHIUKYIISIPHBIE K TNIOCKOCTH 1

26 | Ilpu3Hak nepneHMKyJIIpHOCTU NPSIMON U TJIOCKOCTU 1

27 | Ilpu3Hak nepneHIMKyIspHOCTH NPSIMON U TIOCKOCTH 1

28 | TeopeMa 0 npsIMO NEPIEHIUKYISIPHON MIIIOCKOCTH 1

29 | TeopeMa 0 npsIMON NEPNEHIUKYISIPHON MIIIOCKOCTH 1

30 | Teopema o npsiMO EPHEHANKYISIPHON MIIOCKOCTH 1

31 | IleprieHaUKyASp U HaKJIIOHHBIE: PACCTOSIHUE OT TOUKH 10 1
IIJIOCKOCTH, PACCTOSIHUE OT NMPSAMOM J10 INIOCKOCTH

32 | IleprieHaUKYASp U HAaKJIIOHHBIE: PACCTOSIHUE OT TOUKH J10 1
IIJIOCKOCTH, PaCCTOSTHUE OT NPAMOM JI0 IMIIOCKOCTH

33 | IleprieHOUKYASp U HAaKIIOHHBIE: PACCTOSIHUE OT TOUKH 10 1

IIJIOCKOCTH, paCCTOAHUC OT HpﬂMOfI J0 IINIOCKOCTHU




34 | IleprieHIUKY/SIp ¥ HAKJIOHHBIE: PACCTOSTHUE OT TOYKH 0 1
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TNIOCKOCTH

35 | Yrasl B IpOCTpaHCTBE: YroJl MEXAY NPSMOM U MJIOCKOCTHIO 1

36 | JIByrpaHHBIil yroj, TMHEHHBIN YToi IBYTPaHHOTO yria 1

37 | JIByrpaHHbIi yroj, JMHEHHBIN YToj IBYTPaHHOTO yria 1

38 | IleprieHIUKYISIPHOCTD MIOCKOCTEN: MMPU3HAK 1
NEPIEeHIUKYJISIPHOCTH JBYX INIOCKOCTEN

39 | IleprieHIUKYISIPHOCTD MIOCKOCTEN: MMPU3HAK 1
NEPIEeHIUKYISIPHOCTH JBYX INIOCKOCTEN

40 | [lepneHIUKYIAPHOCTD MJIOCKOCTEN: IPU3HAK 1
NEPIEeHIUKYJISIPHOCTH JBYX INIOCKOCTEN

41 | TeopeMa 0 TpEX NepHEHAUKYISIPAX 1

42 | TeopeMa 0 TpEX NepHEHIUKYISIPAX 1

43 | Teopema o TpEX NMepNEHIUKYISIPAX 1

44 | KonTpomabHas padota no temam "lleprneHauKyasspHOCTD 1
HPSIMBIX U IJI0cKOcTeR" U "YTIIbI MEXTy IPSIMBIMU U
m10cKocTsIMu"

45 | [lonsTHE MHOTOTPaHHUKA, OCHOBHBIE JIEMEHTHI 1
MHOTOTPaHHUKA, BBITYKJIbIE U HEBBITYKJIbIE MHOIOI'PaHHUKH;
pa3BEpPTKa MHOTOTpPaHHUKA

46 | IIpu3ma: n-yrosibHas pu3Ma; TpaHu U OCHOBAHMSI IPU3MBI; 1
npsiMasi ¥ HaKJIOHHas! MPU3Mbl; OOKOBas U MOJIHAS
MTOBEPXHOCTH MTPU3MBI

47 | lapannenenurnen, NpSIMOYrOJIbHBINA MapauieNenuIe] U ero 1
CBOMCTBA

48 | [lupamupa: n-yronbHasi NMpaMuaa, TpPaHU U OCHOBAHUE 1
UpaMu/ibl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMHU/IBI;
IIpaBWJIbHASL U yceuEHHAs MUpaMuia

49 | IIpaBuibHBIE MHOTOIPAHHUKHU: TOHSITHE NTPABUIBLHOTO 1
MHOTOTpaHHHUKA; IPaBUJIbHAS IIpU3Ma U ITpaBUJIbHAS
NMpaMK/ia; IpaBUIbHAs TPEYrojbHas MUpamMuia u
IIPaBWJIBHBIN TETpadp; KyO

50 | IlpencraBieHue o NpaBUIbHBIX MHOTOTPAaHHUKAX: OKTa3p, 1




JOAEKadIp U UKOCAdIP.

51 | CumMeTrpHs B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO 1
TOYKH, IPSIMOM, TNIOCKOCTH. DIEMEHTH CHMMETPUH B
MUpaMUax, mapauiesienuneax, MpaBUIbHBIX
MHOTOTpaHHHKaX
52 | Beruncienue 31eMEHTOB MHOTOTPaHHUKOB: pEOpa, 1
JMaroHaJH, YTIIbl
53 | Ilnoujaap GOKOBOM MOBEPXHOCTH U MOJIHOM MMOBEPXHOCTH 1
MPSIMON ITPU3MBI, ILIOIIA/Ib OCHOBAHUH, TeOpeMa 0 OOKOBOM
MTOBEPXHOCTH MPSMOU MPU3MBI
54 | Ilnoujaap GOKOBOM MOBEPXHOCTH U MMOBEPXHOCTU 1
MPaBUIBLHON MUPaMHUIBI, TEOPEMA O IO OOKOBOI
MOBEPXHOCTH YCEUEHHON MUPAMHUJIBI
55 | KonTponbHag pabota no reme "MHOrorpaHHuku" 1
56 | Ilonsitue 06 00bEME 1
57 | O6béM npaMuIbl 1
58 | O6béM npamMuIbl 1
59 | O6béM nHpaMuIbl 1
60 | OO6bEM nHpaMuIbI 1
61 | O0bEM IpU3MEI 1
62 | O0bEM pU3MEI 1
63 | O0bEM pU3MEI 1
64 | KontpomapHas pabota o teme "OO0bEMBI MHOTOTPAaHHUKOB" 1
65 | IloBTOpenue, 0000IIEHNE cUCTEMAaTH3aIMs 3HAHUI. 1
[TocTpoeHne ceueHuii B MHOTOTpaHHHKE
66 | IloBTOpenue, 0000IIEHNE cUCTEMAaTH3aIMs 3HAHUI. 1
Bbrunciienue paccTosTHUN: MEXY IBYyMs TOUKaMH, OT TOUKH
710 IPSIMOM, OT TOYKH JI0 TUIOCKOCTH, MEX]LY
CKPEIIMBAIIIUMUCS MPSIMBIMH
67 | WtoroBasi KOHTpOJIbHAS paboTa
68 | IloBTOpenue, 0000IICHNE cUCTEMAaTH3AIMs 3HAHUI.

Beruncrienue yrioB: MEXAy CKPEIIMBAOIIUMUCS IPSIMBIMH,
MEKy NPSIMOM U IJIOCKOCTBIO, ABYIPAHHBIX YIJIOB, YIJIOB




‘ MCKAY MIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KUIACC
Ne Tema ypoxka KosmuecTBo yacos Hara DnexTpo
n/m Bcero | Konrponsasle | [Ipaktndeckue | U3y4eHUs | HHbBIC
paboThI paboThI upoB
ble
o0pa3oB
aTeJIbHBI
e
pecypcsl
1 Cdepa u map: meHTp, paanyc, JuaMmeTp; IO TOBEPXHOCTH ChEpPhI 1
2 B3auMuoe pacnosioskeHue cepsl 1 MI0CKOCTH;, KacaTellbHas TNIOCKOCTh K cdepe; 1
TJI01ATb Chepsl
3 N3obpaxenue cdepsl, mapa Ha miaockocTu. CedeHus mapa 1
4 [unuaapuyeckas noBepXHOCTh, 00pa3yrolne HUINHIPUUECKON TOBEPXHOCTH, OCh 1
LMJIVHIPUYECKON TOBEPXHOCTH
5 [unwaap: ocHOBaHUS ¥ OOKOBasI IOBEPXHOCTH, 00pa3yroIas U 0Ch; IIOMAIb 1
OOKOBOI M MOJHOW MOBEPXHOCTH
6 N3obpaxenue muinHapa Ha iockocTu. Pa3sépTka nunuuapa. CeueHus MUIMHIpA 1
(TJI0CKOCTBI0, MApaAJIIENIbHOM M NEPIEHANKYISIPHON OCH UJIMHPA)
7 KoHnueckas NoBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U BEPILINHA 1

KOHUYECKOW MOBEPXHOCTH




8 Konyc: ocHoBaHue 1 BepirHa, 00pa3yroiasi ¥ 0Ch; IJI0MIa s OOKOBOM U MOJTHOM 1
MIOBEPXHOCTHU

9 Yceu€HHbIil KOHYC: 00pa3yoNIre ¥ BBICOTA; OCHOBAHMS U OOKOBAasi TOBEPXHOCTh 1

10 N3obpaxenue koHyca Ha miIockocTu. Pa3Béprka koHyca. CeueHust KOHyca 1
(TJI0CKOCTHI0, NMapaljIeIbHON OCHOBAHMIO, U IUNIOCKOCTBIO, MPOXOASIIEH Yepes
BEPIINHY)

11 KoMOuHanus ten BpaiieHus ¥ MHOTOIPaHHUKOB 1

12 MHororpaHHHK, OTIMCAaHHBIN 0K0JI0 cepsl; cdepa, BiMcaHHAS B MHOTOTPaHHUK WIIH 1
B T€JIO BpallleHus

13 ITonsiTie 06 06bp€Me. OCHOBHBIE CBOMCTBA OOBEMOB TEN 1

14 O0BEM IMIHHJIpa, KOHYyCa 1

15 O0BEM 11apa U IIomaahs chepsl 1

16 ITono6HbIe Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKY TUIOLIaAIMH IIOBEPXHOCTEM, 1
00bEMaMU TOJOOHBIX TEI

17 KonTpompHast pabora o Temam "Tena Bpamenus" u "O0bemMbl Te" 1

18 BekTop Ha MIIOCKOCTH U B IPOCTPAHCTBE 1

19 Crno’xeHre 1 BBIYMUTAaHHE BEKTOPOB 1

20 YMHOXEHHE BEKTOpa Ha YHCIIO 1

21 PasnoxxeHne BexkTopa 1o TpéM HEKOMIUIAHAPHBIM BeKTopaM. IIpasuio 1
napajuleJenumnesia

22 Pemrenue 3aaa4, CBA3aHHBIX C IPUMEHEHUEM ITPaBUJI ICUCTBUH C BEKTOpaMHU 1

23 [IpssMoyrospHas cucTeMa KOOPAUHAT B POCTpaHcTBe. KoopauHaTel BEKTOPA. 1
IIpocreimme 3aga4u B KOOpAMHATAX

24 VYrou mexay BekTopamu. CKaJasipHOE MPOU3BEICHNE BEKTOPOB 1

25 Beluncienue yriioB Mex1y NpssMbIMU U INIOCKOCTSIMU 1

26 KoopanHaTHO-BEKTOPHBIN METOJI IPU PEIICHUN F€OMETPUYECKUX 3a7a4 1

27 KoHTpossHast pabota no Teme "BeKTopbl U KOOpAWHATHI B IPOCTpaHCTBE" 1

28 [ToBTOpEeHue, 06001meHNe U cucTeMaTu3anus 3HaHuil. OCHOBHBIE (PUTYpBI, (DAKTHI, 1
TEOPEMBI Kypca IJIaHUMETPUHU

29 [ToBTOpeHue, 06001meHne U cucteMaTu3anus 3HaHuil. OCHOBHBIE (PUTYDBI, (DAKTHI, 1
TEOPEMBI Kypca IJIaHUMETPUN

30 [ToBTOpenue, 00600IIeHNE ¥ CUCTEMAaTH3AIMs 3HaHUH. 3a/1aui TNIAHUMETPHU U 1

MCTOJbI UX PCIICHU




31 IToBTOpEHue, 06001IEHNE U cUcTeMaTU3alusl 3HaHUH. 3aaun INIaHUMETPUN U 1
METOJIbl X PEIICHUS
32 [ToBTOpenue, 06o0IIeHNE U cucTeMaTH3aIMs 3HaHui. OCHOBHBIC QUTYPHI, (aKTHI, 1
TEOpPEMBI Kypca CTepEOMETPUHU
33 Wrorosas koHTposbHas paboTa 1 1
34 [ToBTOpenue, 06001IeHNE U CUCTEMATU3AIMS] 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3

YYEBHO-METOAUYECKOE OBECIIEYEHHME OBPA30OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI JJIAA YUUTEJIA




HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



