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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma yde6HOTrO Kypca «I'eomerpus» 0a30BOro ypoBHS JJIsi 00YYatOIIHXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanibHOrO roCyAapCTBEHHOTO 00Pa30BATEILHOTO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YUYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHHIA,
NPEIBSBISIEMBIX K MaTeMaTH4eCKOMYy OOpa30BaHUIO, M TPATUIMKA POCCHICKOTO OOpa30BaHMSI.
Peammzanust  mporpamMmbl  00ecrieUMBACT  OBJIAJCHUE  KJIFOYEBBIMH  KOMIICTCHIHSIMH,
COCTABIIIIOLIMMH OCHOBY JUIS CaMOpa3BUTHS M HEMPEPBHIBHOTO 00pa3oBaHUs, IEOCTHOCTh
06H.[€Ky.HBTypHOI‘O, JIMYHOCTHOTI'O M MTO3HABATCIIbHOI'O PA3BUTHA JIMYHOCTHU 06yan0Luchs1.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TeOMETpUM Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUs
00ycCJIOBJIeHa MPAKTUYECKON 3HAYMMOCTBHIO METANpEeIMETHBIX M IPEIMETHBIX Ppe3yJabTaToOB
0o0y4yeHMsI T€OMETPUH B HAlpaBIECHUU JMUHOCTHOIO Pa3BUTHs OOyyaromuxcs, (OpMHUpPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOM T'PaMOTHOCTH, HW3YyYCHMsI IPYTUX Y4eOHBIX IMCLUIUIMH.
PazButne y oOydaromuxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
TreOMETPUYECKUX aOCTpaKIMii, COOTHOIIEHUH PEabHOTO U WICATBHOT0, XapaKTepe OTPaKEHHUS
MaTeMaTHYeCKOM HayKOH sSIBIICHHH U MPOLIECCOB pPealbHOr0 MUpA, MECTE FEOMETPUH B CHCTEME
HayK M pOJM MaTeMaTH4YeCKOr0 MOJEIUPOBaHMs B HAyYHOM IIO3HAHUUM U B IPaKTHKE
CHocoOCTBYeT (OPMHUPOBAHMIO HAYYHOTO MHPOBO33PECHUS YUYAIIMXCS, a TaKXKe KadecTB
MBIIICHHS], HEOOXOAUMBIX JUTS afaNTallii B COBPEMEHHOM OOIIIEeCTBE.

['eomerpus sBisieTcss OAHMM K3 0a30BBIX INPEIMETOB Ha YpPOBHE CpEIHEro OO0ILero
o0pa3oBaHus, Tak Kak oOecleyrBaeT BO3MOXKHOCTb M3YYEHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MblluieHUE, (GopMHpyeMOe MpU H3YyYEHUH OO0YYarolIMMHUCS HOHSITHUHHBIX
OCHOB T€OMETPUM M TOCTPOEHUM LEMOYKU JIOTUYECKUX YTBEPXKIEHUH B XOJie peIIeHUs
reOMETPUYECKUX 3a/ad, yYMEHHE BBIIBUTaTh W ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCTIONB3YIOTCSl TIPU pEIIeHUH 3a7ad eCTECTBEHHO-HAyYHOTO LHWKJIA, B YAaCTHOCTH W3 Kypca
bu3uku.

YMeHHe OpHUeHTHPOBATHCS B MPOCTPAHCTBE MIPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesTenbHOCTH 4YenoBeka. OpHEeHTalusl yesloBeKa BO BPEMEHH M MPOCTPAHCTBE —
HEO0OXOUMOE YCJIOBHE €ro COLMAJIBHOTO OBITHS, (opMa OTpaKEHUS OKPYKAIOLIEro MHpa,
YCIIOBHE  YCHEITHOTO TIO3HAHWUS W aAKTHBHOTO  TPEeoOpa3oBaHHs  JACWCTBUTEIHHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHSIET pa3Hble BUAbI YU€OHOH U TPYyJ0BOI
NeSITeIbHOCTH, SBJSIETCS OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KAdyecTB, IO3TOMY akTyajbHa
3a7ada GOPMHUPOBAaHUS Y OOYYArOIIMUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS KaK Pa3HOBHIHOCTH
00pa3HOTO MBIIUIEHUSI — CYHOIECTBEHHOTO KOMIIOHEHTa B TIOJATOTOBKE K MPAKTHYECKON
JEeSITeIbHOCTH 110 MHOTUM HAIPaBJICHUSM.

Llens ocBOEHMSI MporpaMMBbl yueOHOTo Kypca «[ eomeTpus» Ha 6a30BOM ypOBHE 00yUeHUS
— 00meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pPa3BUTHE OOYUYAIOIIMXCS Yepe3 oOecleueHue
BO3MOXKHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUECKUX T€OMETPHUECKUX 3HAHWH U



NelcTBUH, crienu(pUUHBIX T€OMETPUU, BO3MOXKHOCTH YCIIEUIHOTO IPOI0JIKEHNsT 00pa30BaHus 110
CHELHATBHOCTSM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOJIB30BAaHHEM T€OMETPHH.

[Iporpamma mo reoMeTpur Ha 0a30BOM YPOBHE NpEAHA3HAYCHA IS OOYYaIOLIMXCS
CpeIHEH IIKOJbl, HE HCHbITHIBABIIMX 3HAUYUTENIBHBIX 3aTPYAHEHUIl HAa YPOBHE OCHOBHOI'O
obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0mye MaTeMaTHYECKUE YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUH U HEOOXOIUMBIE IS
KHU3HH B COBpeMEHHOM o01iecTBe. Kpome 3TOro, OHM UMEIOT BO3MOKHOCTh U3yYHTh F€OMETPHUIO
6oee ri1yo0Ko, €clii B JalibHEiIIeM BO3ZHUKHET He00XOAUMOCTh B T€OMETPUYECKUX 3HAHUAX B
npo¢eCCHOHATIBHOM 1A TEIbHOCTH.

JlocTiokeHue e OCBOCHUS MPOrpaMMBbl 00€CIICUNBACTCS PELICHUEM COOTBETCTBYIOIIMX
3agad. [IpuopuTteTHBIMU 3a7a9aMi OCBOCHHUS Kypca «I eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJlaccax sSBJISIOTCS:

e (dopMupoBaHHE NPEACTABICHUS O TEOMETPHUM KaK YacTH MHUPOBOH KYJIbTYyphl U

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;
e (opMupoBaHME MPEACTaBICHUS O MHOIOTPaHHUKAX M TejlaX BpALICHUS Kak o
BO)XHEHIINX MAaTEeMAaTHYECKUX MOJIENAX, TO3BOJISIOIIMX ONMMUCHIBATh M U3y4aTh pa3Hble
SIBIICHHUS OKPYKAIOIIETO MUPA;

e (opMupoBaHME YMEHHMs paclO3HaBaThb Ha 4YEpTEXax, MOJEIAX M B PEaIbHOM MHUpE
MHOTOTPaHHHUKH U TeJla BpaIlleHHS;

e OBJIQJICHHE METOJAaMHU pEUIeHHs 3aJad Ha IOCTPOCHMS Ha H300pakeHMsIX
IPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHHE yMEHHUS ONEPUPOBATb OCHOBHBIMHU IMOHATHUSMU O MHOI'OIpaHHHMKax W
TeJIaX BpAIleHHs U UX OCHOBHBIMH CBOICTBaMU;

® OBJIQJICHUE aJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 331a4; (opMHUpOBaHHE yMEHUS
NPOBOJIUTH  HECIOKHBIE  JIOKA3aTeNbHBIE  pACcCY)KJICHHS B  XOJI€  pEIICHUs
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJIepKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CHOCOOHOCTEM  oOyuaromuxcs,
MIO3HABATEJIbHOM aKTUBHOCTH, UCCIIEA0BATEILCKUX YMEHUHN, KpUTUYHOCTH MBILIUIEHUS;

e (dopmupoBaHue (QYHKIIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBJICHUS T€OMETPUYECKUX TOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKW3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUST 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHpPOBAaTH WX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
reOMETPUYECKU ammapar s pelleHus MPaKTUKO-OPUEHTHUPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OIICHUBATH ITOYYCHHBIE PE3yJIbTaTHI.

OTIUYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBJISIETCSI BKIIIOUEHUE B KYPC CTEPEOMETPUHU
B HayaJle €ero u3yuyeHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOIO IIO3HAHUS, U
omnpeneN€HHBIM 00pa30oM OpraHM30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHUPYET MPOTEKAaHHE WHTYHUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JAIbHEHIIIEMY U3YUEHHIO TPEIMETa.

[Ipenmourenue OTHAETCS HATIATHO-KOHCTPYKTUBHOMY METONY OOY4YEHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTHUYECKOM
NeSITeIbHOCTH. Pa3BuUTHE TPOCTPAHCTBEHHBIX TNPEACTABICHUH Yy ydalmMxcsi B  Kypce
CTEpEOMETPUH MTPOBOJUTCS 32 CUET PEIICHHS 33/1a4 Ha CO3JIaHKME MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OINEpHpPOBAaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza IpPOBOAUTCA C



OMOPON Ha HATJSAHOCTh, & ONEPUPOBAHHE O0PA30M — B YCJIOBUSX OTBJIECUEHHUS OT HAIJISTHOCTH,
MBICIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COepPIKaHUSI.

OcHoBHbIE cojepxaTesnbHble JuHUM Kypca «l'eometpun» B 10-11 kiaccax:
«MHororpanHukn», «lIpsMble U MIOCKOCTH B MpOCTpaHCTBe», «Tena BpameHus», «BekTopsl u
KOOpJMHATHI B IPOCTpaHCTBE». DOpMUPOBAHKE JTOTHUYECKUX YMEHUN paclpeaensieTcsi He TOIbKO
M0 COJIEPKATEIbHBIM JIMHUSM, HO W IO rojJaM OOYy4YeHHsS Ha YPOBHE CpPEIHEro OOIIero
o0OpazoBaHusl.

Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOLIEE IPEAMETHBIM pe3yjbTaTaM OCBOCHUS
paboueii mporpaMMbl, pacipeesIEHHBIM 110 To1aM 00y4YeHHUsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
4TOObl  OBJAJCHHE T'COMETPUYECKUMHU  TOHSATHSAMM U HABBIKAMHU  OCYIIECTBIISIOCH
MOCJIEIOBATEIbHO W IOCTYNATEIbHO, C COOJIIOJICHHMEM IPUHIMIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYAIUCH B OOLIYI0 CUCTEMY I'€OMETPUUECKHX MPEACTABICHUIN 00yJarommxcs,
pacuupsis 1 yrayOssis e€, 00pa3ys IpOoYHble MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpuun otBoauTCs 2 yaca B Hepento B 10 kitacce u 1 yac B Henenio B 11
KJ1acce, BCEro 3a JiBa roja ooyuenus - 102 yueOHBIX daca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATUS CTEpEOMETPUH. TouKa, IpsiMasi, IIOCKOCTh, MpocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3auMHOe pacnosiokeHue NpsMBbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJIeIbHbIE U
cKpewmuBawpmuecss npsambsle. llapannenbHOCTh NpPAMBIX M INIOCKOCTEH B MNPOCTPAHCTBE:
napajuieJbHble NpPsIMbIE B IMPOCTPAHCTBE; MAPALIEIBHOCTh TPEX NPSIMBIX; MNapauIeIbHOCTh
OpsIMOM M IUIOCKOCTH. YIUIBI C COHAIpPaBJIEHHBIMU CTOPOHAMH; Yrojdl MEXIy MpSMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IapajulelibHblE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TiockocTei. [IpocTeiimume nmpocTpaHcTBEHHbIE PUTYpPhI HA IIIOCKOCTHU: TETPAdP,
KyO, mapaJuiesienune; noCTpOCHUE CEUCHUN.

[lepnieHaAUKYIApHOCTh OPSIMOM U IUIOCKOCTU: NEPHEHIUKYJISpPHBbIE MpsSMblE B
IIPOCTPAHCTBE, TMpsMbIE NapauleIbHblE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, HPU3HAK
NEePHEHAUKYISIPHOCTA TOPSIMOM M IJIOCKOCTH, TEOpeMa O MpAMOW NEepHeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YTOJd MEXAY NPSAMOW M IUIOCKOCTBIO; JIBYIPAaHHBIA YIOJ,
JMHENHBIA yron AByrpaHHoro yria. [lepneHaukysasp U HaKJIOHHBIE: PACCTOSIHME OT TOYKU JO
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOM 110 IUIOCKOCTH, NPOCKIHs (UTYphl Ha IJIOCKOCTb.
[lepneHAUMKyYISPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTU ABYX IuiockocTel. Teopema
0 TPEX NEPHEHIUKYIIApaXx.

MHoOrorpaHHuKHu

[TonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOTOIPDAaHHUKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. IIlpusma: N-yroseHas npusma; rpaHu
¥ OCHOBaHHUS MPU3MBI; MPsMasi U HaKJIOHHAsI IPU3MbI; OOKOBAs U TMOJIHAS IOBEPXHOCTH MIPU3MBI.
[Tapannenenunen, NpsSMOYTOJbHBIN Mapajienenunea U ero cpoicrsa. [lupamuaa: n-yromapHas
nUpaMujia, TPaHU M OCHOBAaHUE NUPAMUJbl; OOKOBas W IOJIHAS IOBEPXHOCTb IHPaMUBbI;
npaBUjbHAasl W YyCEUEHHas MNUpaMuja. OJIEMEHThl Mpu3Mbl W nupaMmuibl. [IpaBuiibHbBIE
MHOTOIPAHHUKHU: TMOHSITHE NPaBUIBHOTO MHOTIOIPAHHUKA; MpPaBWIbHAS MpU3Ma M NpaBUIIbHAs
NUpaMuJia; MpaBUiIbHAas TPEYroibHasl MUpaMKia U IpaBUIbHBIN TeTpadap; Ky0. Ilpencrasnenue
O TMpaBWJIbHBIX MHOTOTPaHHMKAX: OKTajdap, JoJeKa’Ap M ukocadap. CedeHus Opu3Mbl U
MUpPaMUIBL.

CuMMeTpuss B NPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, INPSAMOM, IIOCKOCTH.
DneMeHTbl CAMMETPUU B TUpaMuJiax, napasuieienuneiax, paBuIbHbIX MHOTOIPaHHUKAX.

Brruucnenue »1eMeHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yribl. [lmomans 00koBoM
MIOBEPXHOCTU M TIOJHOM IOBEPXHOCTH MPSMOM INpPU3MBI, IJIOLIAAb OCHOBAHMH, TeOopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
MPaBWIbHON NHpaMuAbl, T€OpeMa O IUIom@aau yceu€HHo mnupamuabl. [loHsTHe 006 00BEME.
O0bEM upamMuIbl, MPU3MBIL.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUJIOMIAAIMH IMOBEPXHOCTEH,
00BEMamMu MOJOOHBIX TETl.

11 KJIACC

Tesa BpaleHus



[MunuHapuyeckas MOBEPXHOCTh, O00pasylolie UWINHIPUYECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepxHOCTH. L{MauHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunyeckas moBepXHOCTb, 00pa3yrolre KOHUYECKOW IMOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlMHA, OOpasyiolas U OCbh; IJIOLIA/Ib
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliue W BHICOTA; OCHOBAaHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paiauyc, IuaMeTp; IUIOMIaIb HOBEpXHOCTH chepbl. B3aumuHoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; IIommaas chepol.

N3o00pakeHue e BpalieHus: Ha II0CKocTU. Pa3BEépTka LUIMHIpA U KOHYCA.

KomOuHanuu Tten BpalieHWs ¥ MHOTOTPaHHMKOB. MHOIOIpaHHUK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTU TEJIO BPallleHUs.

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBoOWcTBa 00BEMOB Teln. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus u3 He€. O0BEM mumHapa, koHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIY IJIOIIAISIMU TOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauiebHO MW NEPICHAUKYISIPHO OCH), CEUYCHHS KOHYyca
(mapaiienbHOE OCHOBAHUIO U POXO/ISIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CI0KEHUE U BBIYMUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTtopam. IIpaBuiio
napajuienenunena. Pemenue 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM IIPaBWII JCHCTBUI C BEKTOpaMHu.
[IpssmoyronbHas cucrema KoopauHart B mnpocTpaHcTBe. Koopnunatsl Bektopa. Ilpocreiimue
3a/layd B KOOpAMHATax. YTroa Mexay BekTopaMu. CKallipHOE IPOU3BEIECHHE BEKTOPOB.
Boruncnenue yrioB Mexay NpsIMBIMU U IUIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIA METOJ IpU
peLIeHNH TeOMEeTPUUYECKUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE Pe3yNbTAaThl OCBOCHHS IMpOrpamMmbl yueOHOro mnpenmera «MaTemaTuka
XapaKTEepU3yIOTCSA:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MIMU OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4WIEHa POCCUMCKOro OO0IIeCTBa, MPEACTABICHUEM O MaTeMaTHUYeCKUX OCHOBAaX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, MpoIeayp TIpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIbHBIMH WHCTHTYTaMHU B
COOTBETCTBUH € UX (QYHKIMUAMU M HA3HAUCHUEM.

IlaTpuoTH4eckoe BOCIUTAHHE:

c(OPMUPOBAHHOCTBHIO POCCUICKON IPpaXKTAHCKOW MIACHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOALIEMY pPOCCUHUCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHCKOM MaTEMAaTHYECKOM IIKOJIbI, K HCIOJb30BAHUIO ITUX
JTOCTHIKEHUH B IPYTUX HayKaX, TEXHOJIOTHIX, Chepax IKOHOMHUKHU.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIE€ATEIbHOCTBIO YYEHOr0; OCO3HAHHMEM JIMYHOTO BKJIAJa B MOCTPOEHUE
YCTOHYMBOTO OYyIyIIEroO.

JcTeTHYecKoe BOCIIUTAHHe:

ACTETUYECKUM  OTHOLIEHWEM K  MHpYy, BKJIKOYash 3CTETUKY  MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, pacCyKICHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pa3IudHbIX BUJIOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPHUMEHATh MaTeMaTHYeCKHEe 3HAaHUS B MHTEpecax
310pOBOrO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10POBBIO
(3mopoBo€e mMHTaHUe, COATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXA, perysspHas Qu3nueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JIESATEIbHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IIEHHOCTU TPYAOJIOOUS; MHTEPECOM K pa3IMYHBIM
chepam npohecCHOHATBHOM AESITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPUIJIOKEHUSIMU,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyayliel nmpodeccuu U peanr3oBbIBaTh COOCTBEHHbIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYecKOMy OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEHl J>KU3HU; TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
pElIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTHYeCKOM HallpaBI€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPbI, NMOHUMAHHEM BIUSHUS COLMATIBHO-
DKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHHUE IMPUPOJHOM U COLMAIBHOU CpeAbl, OCO3HAaHUEM
I00aNbHOTO  XapakTepa JKOJIOTMUYECKHX  MpoOyieM; OpueHTalued Ha  [pUMEHEHUe
MaTeMaTUYeCKUX 3HAHUM Ul pelieHus 3afad B 00JIacTU OKpYXKaroule cpelbl, MIaHUPOBaHUS
MOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIIEN CPEJIBI.

IleHHOCTH HAYYHOIO MO3HAHMSA:



C(OPMHUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHON NMPaKTHKH, TOHUMAHUEM MaTeMaTHYeCKON HayKH Kak chepbl
YeJI0OBEUYECKON JESTENbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTUS LMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU U MaTEMATUYECKOM KyJIbTYpOHW KAaK CPEICTBOM IO3HAHUSA
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYID M HMCCIEIOBATEIBCKYI JEATEIBHOCTD
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MaremMaTtukay
XapakTepU3yIOTCd  OBJAJCHHEM  YHHBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMlU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
OelicmeusmMu.

1) Vhusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00 Yalowuxcs (0ceoeHue memooo8 NO3HAHUSL OKPYIHCAIOWEe20 MUpa,
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue eiicTBUSA:

® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMATHYCCKHX OOBCKTOB,
MOHSTHUM, OTHOIIEHUN MEXIy MOHATUSAMH; (HOPMYIHUPOBATH OMpEICNICHUs MOHSTHUM;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIIMN, OCHOBAHUS ISl 00001IIeHUs
Y CpaBHEHUS, KPUTEPUH TIPOBOIMMOTO aHATIN3A;

® BOCIPHHHUMATH, (DOPMYIIHPOBATh U MPEOOPA3OBHIBATL CYXKICHUS: YTBEPIUTCIBHBIC H
OTpUIATENIbHBIC, SAMHIUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BBIABIIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHUSX; IpEAarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JACTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHHUH (TIPSMBIC
U OT TPOTUBHOTO), BBICTPAMBATh AaAPrYMEHTAIMIO, NPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXICHUS U BBIBO/IBI,

e BBIOMpaTH Croco0 perieHuss y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
pelIeHus, BEIONpaTh HanOoJIee MOIXOSAIIHNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCICAOBATEIIBCKUH  MHCTPYMEHT  TIO3HAHWS;
dbopMynupoBaTh BOMPOCHI, PUKCUPYIOIINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABINBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK MO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIHPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBAHUE II0
YCTAHOBIICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOTO OO0BeKTa, SBIEHHUS, IpoIecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

® CaMOCTOATENHbHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaMm
MPOBENEHHOTO HAOTIOCHMS, UCCIEAOBaHUSA, OIEHUBATh JOCTOBEPHOCTH MOMYUYEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 00OOIICHHIA;



MPOrHO3UPOBATE BO3BMOXKXHOC Pa3BUTHUC MPOLECCCA, 4 TAKKC BEIABUTATH ITPCATIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH Ae(UIUTHI MH(DOPMAIUK, JTaHHBIX, HEOOXOIUMBIX Ul OTBETAa Ha BOIIPOC U
JUISl peLLieHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HUCTOYHUKOB pa3IM4YHBIX THUIIOB, aHAJIW3UPOBATH,
CHCTEMAaTH3MPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUJIOB U (HOpM
IIPE/ICTABIICHMUS;

CTPYKTYpUpOBaTh HMH(OpMAIMIO, TMPEACTaBIATh €€ B Pa3IMYHBIX (opmax,
WITIOCTPUPOBATh IpaMuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMALMM IO CaMOCTOSITEIBHO COPMYIUPOBAHHBIM
KPUTEPHUSM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBLE OCliCMEUs, 00eCneuusarom coopmuposaHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oomenue:

BOCIIPUHUMAThb U ¢)OpMy.HI/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUSAMH U LECIISAMU
OOLIEHUS; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSCHEHUS MO XOJy PEIICHHs 3a/laui, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3ybTaT;

B X0/1e 00CYKJIeHHUS 33a7aBaTh BOIIPOCHI 110 CYILECTBY 00CYKAaeMOM TEMBI, TPOOIEMBI,
pemaeMoﬁ 3ala4i, BbBICKA3bIBATb HACH, HALCJICHHLIC Ha IIOUCK PCIICHUA,
COIIOCTABJIAITb CBOU CYXXACHHUA C CYXICHHUAMHU APYIrUuX YYaCTHUKOB Auajiora,
00HapY)XMBaTh pa3In4ue U CXOJCTBO IMO3UINHI; B KOPPEKTHOH opme HOopMyIUpOBaTh
pa3HOIIACHsl, CBOM BO3PaKECHUS;

MNPpEACTAaBIATh PE3YJIbTAThl PCIICHUA 3aJa4U, SKCIICPUMCHTA, UCCICAOBAHNs, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € Y4ETOM 337ay IMpe3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

NOHMMATh M HCIIOJB30BAaTh MPEHMYIIECTBA KOMAaHIHONH W WHIMBUAYAJIBHOW pabOTHI
Ipyd pelIeHWH Y4YeOHBIX 3a/1a4, MPUHUMATh [eJb COBMECTHOH JesTEeIbHOCTH,
IUIAaHUPOBaTh OPraHMU3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHUIbI PadoT,
JIOTOBAapMUBAaThCs, OOCYXJaTh MpOLECC M pe3ylapTaT padoThl; 0000IIaTh MHEHUs
HECKOJILKHX JTIOJIEH;

y4acTBOBaTh B IPYyMIOBBIX (opMax paboThl (00CykaAeHUs, OOMEH MHEHUH, «MO3rOBbIE
IITYpPMBI» W WHBIE); BBINOJIHATH CBOK YacThb PaOOTHI W KOOPAMHHPOBATH CBOHU
JIeMCTBUS C IPYTUMH YWICHAMU KOMaH/Ibl; OIEHHBATh Ka4eCTBO CBOETO BKJIaa B OOIIHIA
HPOAYKT 10 KPUTEPUSAM, CHOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Yuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CmviCio8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusaunus:

COCTaBJISITh TUIaH, AJITOPUTM pEIICHUs 3a/1a4H, BHIOMPATh CIOCO0 pelieHus ¢ yuéTom
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pelIeHU ¢ y4éTOM HOBOW HH(pOPMALIUH.

CaMOKOHTpPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATEILHOM pE(PIEKCMH KaK OCO3HAHHUS COBEPIIAEMBIX
NEHCTBUIT M MBICIUTENBHBIX MPOLIECCOB, WX pe3ylbTaToB; BIaJeTh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpolLecca U pe3yibTaTa pPELICHUS MaTeMaTH4eCKOu
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELIEHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWICHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3y/lbTaTa LEIH W YCIOBUSAM, OOBSICHATH MPUUYHUHBI
JOCTHKEHUSI WJIM HEIOCTIXKEHUS PEe3yJbTaTOB JAEATEIbHOCTH, HAXOIWTh OILINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMU: TOUKA, NPsAMasi, INIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX IPU PELICHUH T€OMETPUUYECKUX
3ajad.

OnepupoBaTh MNOHATUSIMU: TAPaUIEIBHOCTh M MEPHEHIAUKYISIPHOCTh MPSMBIX U
IIJIOCKOCTEM.

KnaccugunmpoBars B3auMHOE pacloI0KEHNUE MPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATUSMHU: JIBYTPaHHBIA Yroji, TpaHH JABYIPAHHOTO yria, pedpo
JIBYTPAHHOTO yTJia; TUHEHHBIA yroll ABYTPaHHOTO YIIia; TpajycHas Mepa JBYrPaHHOIo yria.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHMK, BBINYKJIBbIH W HEBBIMYKJIbI MHOIOIPAaHHUK,
3JIEMEHTBHl MHOTOTPaHHUKA, PAaBUIbHBI MHOTOTPAHHHUK.

Pacrnio3HaBaTh OCHOBHBIE BMJbl MHOTOTPAaHHHUKOB (IUpaMuia; MpU3Ma, MpsIMOYTOJIbHBIN
napanjenenurnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHS [UIs  KjacCU(UKAIUU
(BBIMYKJIBIE M HEBBINMYKJbIE MHOTOTPAaHHUKH; TPAaBUJIbHbIE MHOTOIPAHHUKH; WIpSIMblE H
HaKJIOHHBIE IPU3MBI, MTapaJUIEICTIUIIE/IbI).

OnepupoBaTh NOHATUAMU: CEKYIas INIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIEIOB.

Crtpouth ceueHuss MHOTOTPAaHHUKOB METOJIOM CJIE€JIOB, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXJIEHHME TIEOMETPUYECKMX BEIMYMH IO oOpasnaMm HIu
alIropuT™MaM, IMPUMEHSS HU3BECTHBIE AHAJIUTHUECKHE METOJbl IMPU PEHIeHUH CTaHAApTHBIX
MaTeMaTUYeCKUX 3aJjad Ha BBIUMCIEHHE PACCTOSHUN MEXIy IBYMS TOYKAMH, OT TOYKH 10
IPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXKY CKPEIINBAIOIIUMUCS TPSIMBIMHU.

Pemate 3amauM Ha HaxoXJIEHHE TIEOMETPUYECKMX BEIMYMH 1O oOpasnaMm HIu
QIroOpuTMaM, INPUMEHAS HU3BECTHBIE AHAJUTHUYECKUE METOJbl IPU PEUIEHHHM CTaHAApTHBIX
MaTeMaTUYeCKUX 33/1a4 Ha BBIYHUCICHHE YIJIOB MEXAY CKPELIMBAIOIIUMUCS MPSIMBIMH, MEXIY
MPSIMOM U TNIOCKOCTBIO, MEXKAY TUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boruucnare 00bEMBI U TUIOIMIAN TOBEPXHOCTEH MHOTOIPAaHHHMKOB (MpU3Ma, MUpaMuia) ¢
OpUMeHeHHeM (OpMyJ; BBIYMCIATH COOTHOIIEHHS MEXIy IUIOMAASIMU TOBEPXHOCTEH,
00BEMamMH MOJOOHBIX MHOTOTPAHHUKOB.



OmnepupoBaTh MOHATHSIMHU: CHMMETPUS B TMPOCTPAHCTBE;, IIEHTP, OCh M IUIOCKOCTh
CUMMETPUU; IEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatp, npeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, MPEACTABICHHYIO HA YePTEkKaX U PUCYHKAX.

[lpuMeHATh TeoMeTpuuecKhe (akThl IS PEHICHUS CTEPEOMETPUYECKUX —3ajad,
nmpeamnojgaratomux HECKOJIbKO IMaroB pCIICHHA, €CJIN YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh MPOCTEHIINEe MPOrPaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [IPU PEIICHUN CTEPEOMETPHUCSCKHX 3a/1ay.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJLE M IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'E€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TMOJyYCHHBbIC 3HAHHS Ha MPAKTHUKE: aHAIM3UPOBATh PEalbHbIC CHUTYyallud H
OPUMEHSATh M3YYCHHbIC MOHATHS B  TpOLECCe TMOMCKA  PEHICHHS  MaTeMaTHYeCKHU
chOopMyITHUPOBAHHOW MPOOIEMbI, MOICIUPOBATh PEATbHBIC CHTyallUd HA S3bIKE T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HMCIOJIb30BAHHEM I'€OMETPHUUCCKUX TMOHSATHH U TCOPEM,
anmapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHUEM FeOMETPHYCCKUX
BEJTUYHH.

11 KJIACC

OnepupoBaTh MOHATUSIMU: UUTUHApUYECKast MIOBEPXHOCTb, oOpazymomiue
WIMHIPUYECKON MOBEPXHOCTH; IIMJIMHIP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIoLIie KOHMUECKON
MOBEPXHOCTH, KOHYC; ChepruiecKas HOBEPXHOCTb.

PacrioznaBats Tena BpameHus (IIUHAP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHuUsl.

KnaccudumupoBaTs B3auMHOE pacioiokeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOIl CETMEHT, OCHOBAaHUE CETMEHTA, BbICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CII0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Bbrancnsate 00bEMBI U TUIOMIAU TTOBEPXHOCTEH TeN BpallleHUsl, TeOMETPUUYECKUX TNl C
npUMeHeHueM (HOpMYyIL.

OrniepupoBaTh MOHSATHSIMU: MHOTOTPAHHUK, BIUCAHHBIM B cepy U OMUCAHHBIM OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK UJTU TEJIO BPAIlICHUS.

BbIHCHSATE COOTHOIIEHHMSI MEXAY TUIOMIAIMUA TMOBEPXHOCTEH M 00bEMaMu TOJO0OHBIX
Te.

N3o00pakarh u3ydaembie (QUTYpHl OT PYKM M C TNPUMEHEHHEM THPOCTHIX UYEPTEKHBIX
WHCTPYMEHTOB.

BBIOTHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTyp: BHUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHHUS TeJl BPALLCHUS.

W3Brekatb, UHTEPIPETUPOBATH U NMPeoOpPa30BbIBATh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKux GUrypax, mpeiCcTaBlIeHHYIO Ha YepTexaxX U pUCYHKaX.

OrniepupoBaTh NOHITHEM BEKTOP B IPOCTPAHCTBE.

BrInonaHATh AEHCTBUS CIOKEHUSI BEKTOPOB, BEHIYMTAHUS BEKTOPOB U YMHOXKEHHSI BEKTOpa
Ha YKCI0, OOBSICHAThH, KAKUMHU CBOMCTBAMU OHH 00JIaJatoT.

[IpuMeHATh MpaBUIIO MapasuIeNICNIIE A,



OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPIWHATHI B IMPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIy BEKTOpPaMH, CKaJIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPa Ha YUCIIO, YTOJI MEXKIY BEKTOpaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBON CUCTEME KOOPIUHAT.

[IpumensTh reoMerpuueckue (HakKThl [ PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pematp mpocreiinye reoMeTpUUeCKre 3a1a4M Ha TPUMEHEHUE BEKTOPHO-KOOPAHMHATHOTO
MeTo/a.

Pemrate 3amaum Ha JI0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TEOMETPUYCCKUX BEJIIMYHMH MO 00pa3laM WM aJIFOPUTMaM, IPUMEHsISI U3BECTHBIC METOMBI NIpU
pEIIeHNH CTaHIaPTHBIX MAaTEMATHYECKHX 3a7ad.

[TpuMeHSTh TPOCTEHIINE MPOTPAMMHEIC CPEIICTBA H JIIEKTPOHHO-KOMMYHUKAIIHOHHBIC
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a]1au.

[lpuBoUTH TPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TIPUPOAE U IKU3HH,
pacrno3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATHh PEAJbHBIC CUTYAIlMH U
OPUMEHSATh  HM3YYCHHBIC TOHATHS B  MPOLECCE IMOWCKA  PEIICHUS  MaTeMaTHYeCKH
c(OpMYITMPOBAHHOW TPOOIEMbI, MOACITUPOBATh pPEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCJICIOBATh TIOCTPOSHHBIC MOJEIU C WCIOJB30BAHUEM T'€OMETPHUYSCKUX TOHSITHH M TEOpPEM,
anmapara aJreOpsl; peniaTh MPaKTUICCKUE 3a7a9H, CBI3aHHBIC C HAXOXKICHIUEM I€OMETPHICCKIX
BCJIMYMH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[MapannenbHOCTh IPSMBIX M IIIOCKOCTEH
3 HepHeHHI/IIEYJIFIpHOCTB MPSMBIX U 12
TUIOCKOCTEH
4 VYribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 1
7 [ToBTOpEHME: CeueHUs], PACCTOSHUS U YTIIbI 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )

MPOrpaMMbl Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Tena BpameHus 12

OOBEMEBI TEN 5 1

BekTopbl 1 KOOpMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpeHme, 06001IIEeHNE, 7 1

cUCTEeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHBIE NOHATHUS CTEPEOMETPUU: TOUKA,
npsiMasi, INIOCKOCTb, IPOCTPAHCTBO.
IIpaBuina n3o0paxeHusl Ha PUCYHKAX:
n300paXkeHus INIOCKOCTEH, MapaieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: nepeceKaromuecs MmiIOCKOCTH,
nepeceKkarommecs npsaMas v rmjiI0CKOCTb

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTeJibHbIE

pecypchl

IlousTus: MEPECCKArOIMMUECs IIO0CKOCTH,
nepeceKkarommecs npsaMast v rmjiI0CKOCTb

3HaKOMCTBO C MHOT'OI'paHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha TPOEKIIHOHHBIX YepTeKaxX

HauanbHble cBefieHUs 0 KyOe U mupamu/e,
uX pa3BEépTku U Moaenu. CeueHus
MHOTOTPaHHUKOB

HauanbHbIe CBeCHUS O KYGC Hu nupamMuzae,

uX pa3BEépTku U Moaenu. CeueHus
MHOT'OI'PaHHHKOB

TToustue 00 aKCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX




IToHsATHE 00 AKCUOMATUYECKOM

8 MMOCTPOSCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX
[TousiTue 00 aKCHOMAaTHYECKOM

9 MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[Tonsatue 06 akCHOMATUYECKOM

10 MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUU U CICACTBUS U3 HUX
B3anMHOe pacnoioskeHHe NPSIMbIX B

1 MIPOCTPAHCTBE: MEepeCceKarouecs,
MapajuieIbHbIC ¥ CKPEIIMBAIOIIECS
MpsIMbIE
[TapannenbHOCTh IPSIMBIX U TUIOCKOCTEN B

12 MIPOCTPAHCTBE: MapasuieNIbHbIE IPSIMBIC B
MPOCTPAHCTBE; MapaUIeIbHOCTh TPEX
MIPSIMBIX
[TapannenbHOCTh IPSIMBIX U TNIOCKOCTEN B

13 npoctpanctie: [lapannenbHOCTh NpsMON U
IUIOCKOCTH

14 VYTIiabl ¢ cCOHaNpaBIEHHBIMUA CTOPOHAMH

15 VYron Mexay npsMbIMU B TPOCTPAHCTBE

16 VYron Mexay npsMbIMU B TPOCTPAHCTBE

17 [TapamiensHOCT IIOCKOCTEN:
napajuiebHbIE TNIOCKOCTH

18 CBoiicTBa napaieNbHbIX IIOCKOCTEN

19 [Ipocreitmme npocTpaHCTBEHHBIE (PUTYPHI

Ha TUIOCKOCTH: TETPadp, KyO,




napaJiiCJICIIrIICa

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceueHuit
KonTtpouabnas pa6ora Nel no reme

99 "IIpsiMble ¥ NJIOCKOCTH B NPOCTPAHCTBE.
IMapajuieqlbHOCTH NPSIMBIX U
miockocrei'
[lepneHMKyIAPHOCTD NPSMOM U

23 TUTOCKOCTH: TIEPIICHIUKYIISIPHBIEC IPSIMBIC B
IIPOCTPAHCTBE

24 [Ipsimble napasuienbHble U
NEPIEHIUKYJIAPHBIE K IIJIOCKOCTH

o5 [IpsimMble mapasienbHble U
MIEPIEHIUKYJIIPHBIE K IIJIOCKOCTH

26 [Ipu3Hak nepneHANKYIAPHOCTH IPSIMON U
IIJIOCKOCTH

97 [Ipu3Hak nepneHuKyJIIpHOCTH IPSIMON U
IJIOCKOCTH

28 Teopema o npsAMON NepIEHAUKYISIPHON
IJIOCKOCTH

29 Teopema o npssMON NepHIEHAUKYISIPHON
IIJIOCKOCTH

30 TeopeMa 0 npsAMOU NEepHIEH UK YIISIPHON
IJIOCKOCTH
[lepnieHIuKyNsIp M HAKJIOHHBIE: PACCTOSTHUE

31 OT TOUYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT

IIPSIMOM A0 MJIOCKOCTH




[lepnenuKymsip U HAKJIOHHBIE: PACCTOSIHUE

32 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT 1
IPSIMOH 10 IJIIOCKOCTH
[leprieHAUKYNIAp U HAKJIOHHBIE: PACCTOSHHE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT 1
IPSIMOM A0 IIJIOCKOCTH
[leprieHAMKYNIAp U HAKIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT 1
MIPSIMOM 0 IIJIOCKOCTH

35 VYTIBl B IPOCTPAHCTBE: YIOJI MEXY 1
IPSIMOH U TIOCKOCTBIO

36 JIByTpaHHBIN yroJl, JMHEHHBIA yroi 1
JBYI'PAHHOI'O yIJia

37 JIByrpaHHBIN yTroJI, TMHEHHBIN Yroi 1
JBYTPaHHOTO yTJia
[leprieHAUKYIAPHOCTH MIOCKOCTEH:

38 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX 1
IIJIOCKOCTEN
[lepneHUKyYISIPHOCTB MIJIOCKOCTEM:

39 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX 1
IIJIOCKOCTEN
[lepneHUKyISPHOCTH MIIOCKOCTEM:

40 MIPU3HAK NEPIEHANKYISIPHOCTH IBYX 1
IIJIOCKOCTEN

41 Teopema o Tpéx nepneHAUKYISIPax 1

42 Teopema o Tpéx nepneHANKYIsIpax 1

43 TeopeMma o Tpéx nepneHANKYIAPax 1

44 KonTtpouabnas pa6ora Ne2 nmo remam 1




"IlepneHANKYJSIPHOCTD NPSMBIX B
IIockocTei" u " Yribl MeK1y NPSIMbIMU
U IUIOCKOCTAMHU"

45

IlonsiTHE MHOTOIpaHHKUKA, OCHOBHBIE
3JIEMEHTBl MHOI'OTPaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOI'OIPaHHUKA

46

[Ipu3ma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHMS IIPU3MBI; IPsIMasi ¥ HAaKJIOHHAs
IIpU3MbI; OOKOBasI U MOJIHASL TOBEPXHOCTh
IIPU3MBI

47

48

49

50

[Tapannenenunen, NpsiMOyrojabHbIN
napajulesienuIes U ero CBocTa
[Tupamupa: N-yroiapHas mupaMuia, TpaHu U
OCHOBaHHE MUPaMHM/Ibl; OOKOBas U MOJTHAs
MOBEPXHOCTh MPAMMU/Ibl; IPABUIbHAS U
yced€HHas mupamuia

[IpaBuiIbHBIE MHOTOTPAaHHUKH: TTOHSITHE
MPaBIJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
MpU3Ma U MpaBuiIbHAs MUPaAMUJIA;
MpaBWJIbHAS TPEYTOJbHAS MTUpAMUAA U
MPaBUIILHBIN TETPAdIP; KyO
[IpencraBieHne o MpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadAp, HOACKAIP U
HKOCadIP.

o1

CummeTpHs B IPOCTPAHCTBE: CHMMETPHS
OTHOCHUTEIILHO TOYKH, IPSIMOM, TNIOCKOCTH.
DNeMEHTH CUMMETPUH B IUpaMuax,
napajuiejenumnenax, NpaBUiIbHbIX




MHOTI'OrpaHHUKax

Brrancnenue 31eMeHTOB MHOI'OI'PaHHUKOB!

52 . 1
pEOpa, MuaroHa u, yribl
[Tnomaas 60KOBOI MOBEPXHOCTH M ITOTHOM
53 MOBEPXHOCTU MPSIMON MPU3MBI, IIOIIAh 1
OCHOBaHMH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTU MPSIMON MPU3MBI
[Tnomaas 60KO0BOM MOBEPXHOCTH U
54 MMOBEPXHOCTHU MPABUIIbHOM MUPaAMUJIBbI, 1
TeopeMa O IIoU[aau OOKOBOM MOBEPXHOCTH
yCeuEHHOM MUPaMHUIbI
55 KonTtpouabHnas pa6ora Ne3 no reme 1
"MHororpaHHuku"
56 [TonsiTre 06 00BEMeE 1
57 O06BEM TUpaMUIbI 1
58 O0BEM nupamMuIsI 1
59 O06BEM TUpaMuIbI 1
60 O06BEM TUpaMUIbI 1
61 OO0BEM TTPU3MBI 1
62 O0BEM npU3MBbI 1
63 OO0BEM TTPU3MBI 1
64 KonTtpouabnas pabora Ned o reme 1
"O0bEMBI MHOTOTPAHHUKOB "'
[ToBTOpeHME, 06001IEHNE CHCTEeMAaTHU3 AU
65 3HaHuil. [loctpoenue ceuenuii B 1
MHOTOTPaHHHUKE
66 [ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS 1




3HaHUH. BpIYKCIIEHNE PACCTOSIHUM: MEXKIY
IBYMsI TOUKaMH, OT TOYKH JI0 NPSIMOH, OT
TOYKH J10 IUIOCKOCTH, MEXKY
CKPEILMBAIOIINMUCS IPSIMBIMU

67

Hroromsasa KOHTPOJIbHas1 paGOTa

68

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. BelUncCIIeHNE yIII0B: MEXAY
CKPEIIHBAIOIIUMUCS TIPSIMBIMU, MEKITY
MIPSIMON U TUIOCKOCTBIO, JIBYTPAHHBIX
VTJIOB, YTJIOB MEXKIY TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, Iuamerp;
IJIOIA/Ib TIOBEPXHOCTHU Chepbl

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

BsaunmMHuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K

chepe; iomaab chepsl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[{unmHapudeckas MOBEPXHOCTb,
o0pa3yrolne UIMHIPHIECKOI
MOBEPXHOCTH, OCh IIWJIHHIPUICCKON
IIOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yoIas 1 och;
IUIOIAas OOKOBOM M MOJIHOM
MOBEPXHOCTH

N300paxkeHne NUIMHAPA HA TIIOCKOCTH.
PazsépTka unnunapa. Ceuenus

UIMHIPA (TI0CKOCTHIO, MapaieTbHON
WJIH TIePIICHAUKYISIPHOM OCH IIHIIMHIPA)

Konnueckas moBepXHOCTh, 00pa3yromnme
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW MTOBEPXHOCTH




Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3yromas U 0Ch; IO, OOKOBOU H
MIOJIHOM MOBEPXHOCTH
Yceu€HHbI KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA X OOKOBas
MMOBEPXHOCTh
N300paxkeHne koHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHust KoHyca

10 (TUTOCKOCTHIO, TTApaILICIIbHOM
OCHOBAHUIO, U IIOCKOCTHIO, TTPOXOISIICH
yepes BEPIINHY)

11 Komb6unanus ten BpaiieHus u
MHOTOTPaHHUKOB
MHoOrorpasHuk, ONUCaHHbINA OKOJIO

12 cdepsl; chepa, BIMCaHHAs B
MHOTOTPaHHUK WU B TEJIO BPALICHUS

13 [Tonsitue 06 06béMe. OCHOBHBIE
CBOICTBa 0OBEMOB TET

14 O06bEM UIMHApa, KOHYCa

15 O06BEM mapa u wiomaas cheps
[TogoOHEbIE TEeNa B MPOCTPAHCTBE.

16 CoOTHOIICHUS MEXKTY TUTOIIAISTMHI
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET

17 KonTtpouabHnas pa6ora Nel mo remam
"Tesa ppamenus" u "O0bembI Tea"

18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

19 Crno)keHre ¥ BRIYUTAHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YNCIIO0




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenumnena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUH C
BEKTOPaMH

23

24

[IpsimoyronbHas cucreMa KOOpJHHAT B
npocrpancTse. KoopanHatel BEKTOpa.
[Ipocreiimne 3axa4n B KOOpAUHATAX

Yron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Beruucnenue yrioB Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

26

27

28

KoopanHaTHO-BEKTOPHBINA METOT ITPU
pPELIEHNH T€OMETPUYECKUX 3a1a4

KonTtpouabnas padora Ne2 mo reme
"BeKTOpBI H KOOPAMHATHI B
npocrpancrse'

[ToBTOpenue, 0600IIEHNE U
cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpeHue, 0600IIEeHNE U
cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpeHmE, 0600IIEHNE U
cUcTeMaTH3allis 3HaHU. 3agauu




IUIAaHUMETPHUU U MCTOABI UX PCUICHHUA

[ToBTOpEeHME, 0000IIEHNE U

31 CUCTEMaTHU3aIlMs 3HAHUH. 3a1aun 1
TUTAHUMETPUH F METOJIBI UX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U

32 cucTeMaru3anus 3HaHui. OCHOBHBIC 1
burypsl, pakThl, TCOPEMBI Kypca
CTCPEOMETPUU

33 HToroBasi KOHTPOJILHAsSI padoTa 1

34 [ToBTOpEHME, 0606meHI:Ie " 1
CUCTEMaTHU3aIUs 3HAHHUH

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



