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MNOACHUTEJIbHASA 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomerpusi» 6a30BOro ypoBHs AJisi 00y4arOUINXCS
10 —11 xnaccoB pa3paborana Ha ocHoBe DenepaabHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIIBHOTO
CTaHJapTa CpeIHEro oO0mero odpa3oBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
OPEIbABISEMBIX K MAaTEMAaTUYECKOMY OOpa30BaHUIO, U TPAIUIMUNA POCCUHCKOTO 0Opa3oBaHUS.
Peanuzanuss  mporpamMMbl  oOecredynMBaeT — OBJAJCHHE  KIIOYEBHIMH  KOMIETCHLUSMH,
COCTABIIIONIMMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBHIBHOTO 00pa3oBaHUs, IIEIOCTHOCTh
OOMIEKYIBTYPHOTO, INYHOCTHOTO W TTO3HABATEILHOTO Pa3BUTHS TMYHOCTH 00YYaOIIHXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TeoMEeTpuHM Ha YpOBHE cpeaHero oOuiero ooOpa3oBaHUs
00yCIIOBJIEHa TPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX pPe3yJIbTaTOB
00y4YeHHsI TEOMETPHH B HANpaBJICHUHU JIMYHOCTHOTO PA3BUTUSI OO0yJaromuxcs, GOpMHUPOBAHUS
(YHKIMOHATIBHONH MaTeMaTW4ecKOH TPAMOTHOCTH, H3YYEHHUS JAPYIHX Y4eOHBIX TUCIMILIHH.
PazBute y oOywaromuxcs NpaBUIbHBIX MPEICTABICHUM O CYHIHOCTH U MPOUCXOXKIECHUU
FEOMETPUUYECKUX a0CTPaKIIUH, COOTHOIIEHUU PEAIbHOTO U HJCAIbHOTO, XapaKTepe OTpasKeHus
MaTE€MaTU4YeCKON HAayKOM SIBJICHUH U IPOLECCOB PEATBHOIO MUpPA, MECTE T€OMETPUU B CUCTEME
HayK M pOJM MATEeMaTHYEeCKOTO MOJCIMPOBAHMS B HAYYHOM IIO3HAHUUM W B TPAKTHKE
crocoOcTByeT (OPMHPOBAHHIO HAyYHOTO MHPOBO33PEHHUS YYAIlUXCS, a TaKXKe KauecTB
MBILIEHHS], HEOOXOAUMBIX JUISl afalTallii B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBisieTcst OqHUM K3 0a30BBIX NPEAMETOB HAa YPOBHE CPEIHETro OOIIero
o0pa3oBaHUs, TaK KakK O0ECIeYrBAaeT BO3MOXKHOCTh HM3YYEHHUS KaK IUCHIUIUINH €CTECTBEHHO-
HAyYHOW HAIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MblluieHHe, (GopMupyemMoe MpU H3yYeHUH OOYYarOIIMMUCA MOHSITHUHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPKJACHUH B XOJE€ PpEHICHUS
TEOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3Bl HEMOCPEACTBEHHO
UCIIONIB3YIOTCSl TPU PEIICHUWH 33/a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH U3 Kypca
(07370478

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE HIPAET CYHNIECTBEHHYIO pOJb BO BCEX
o0rnacTsx AesTenbHOCTH dYenoBeka. OpueHTanusi 4eJoBeKa BO BPEMEHU U MPOCTPAHCTBE —
HEOO0X0/IMMOE YCIIOBHE €ro COLMaJIbHOrO OBITHS, (hopMa OTpPaKEHUS OKPYXKAIOLIEr0 MHpA,
yCIOBHE  YCHEIIHOIO IIO3HAHUS M aKTHUBHOIO  IpeoOpa3oBaHMs  JAEHCTBUTEIBHOCTH.
OnepupoBaHHe IPOCTPAHCTBEHHBIMU 00pa3aMu 00BbEIMHAET pa3Hble BUAbI YUeOHOU U TPYI0BOM
NEeSITEbHOCTH, SBIISICTCS OJHUM M3 TMPO(ECCHOHANBHO BaKHBIX KAa4eCTB, IMMOITOMY aKTyalbHa
3amada (GOPMHUPOBAHUsS y OOYUYAIOMIMXCS MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIHOCTH
00pa3HOro MBIIUIEHUS] — CYLIECTBEHHOI'O KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
JESTENIbHOCTH 110 MHOTHM HAaIIPaBICHUSM.

Iens ocBoeHus nmporpaMmbl yaeOHOTO Kypca «I'eoMeTpusi» Ha 6a30BOM YpPOBHE OOYUECHHS
— 00meo0pa3oBaTeIbHOE U OOIIEKYJbTYPHOE pa3BUTHE OOYYAIOIIMXCS Yepe3 oOecredeHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAHUS CUCTEMAaTHUYECKUX T'€OMETPHUECKUX 3HAHUH U
JecTBUH, crienu(pUUHBIX T€OMETPUU, BO3SMOXHOCTH YCIIEUITHOTO IPOI0JDKEHUsT 00pa30BaHus MO
CTHEIHUATBHOCTSM, HE CBS3aHHBIM C MPHUKJIAIHBIM HCIIOIB30BAHUEM T€OMETPHHU.

[Iporpamma mo reoMerpur Ha 0a30BOM ypOBHE IIpelHa3HaueHa g OO0yJaroIIuxcs
CpeIHel IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPyAHEHHI Ha YPOBHE OCHOBHOI'O



obmero obpazoBanusa. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOHTH
o0Iye MaTeMaTHYeCKUe YMEHHsI, CBSA3aHHBIE CO CIEU(PHUKON FeOMETPUH U HEOOXOAUMBIE IS
KHU3HH B COBpeMEHHOM o01iecTBe. Kpome 3Toro, OHu UMEIOT BO3MOXKHOCTh U3yYHTh F€OMETPHUIO
Oonee ri1yOo0Ko, €clii B JaJbHEHIIEM BO3ZHUKHET HEOOXOAUMOCTh B F€OMETPUYECKUX 3HAHUSAX B
IpoQeCCUOHATIBHOM 1EATEIbHOCTH.

JlocTirkeHue el OCBOCHUS MPOrpaMMbl 00ECTIEUUBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3agad. [IpuoputeTHpiMU 3aauaMu 0OcBOeHUs Kypca «I eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax sBJISIOTCS:

e (opMupoBaHHME NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM KyJIbTYyphl H

0CO3HaHME €€ B3aMMOCBSI3U C OKPYXKAFOIUM MUPOM;
e (opMuUpOBaHME IPEACTABIECHUS O MHOIOTPAHHUKAX M TeJlaX BpPALICHUA Kak o
BO)XHEHIINX MAaTEMAaTUYECKUX MOJIENAX, TO3BOJISIOIIMX OMMUCHIBATE U U3ydYaTh pa3HbIE
SIBIICHHUS OKPY’KAIOLIETO MUPA;

e (opMupOBaHME YMEHHs paclo3HaBaTb Ha 4YEPTEXax, MOAEIAX U B PEalbHOM MHpE
MHOTOTPAaHHHUKH U TeJla BpallleHHS,

e OBJIQJICHUE METOJaMHU pEUIeHHs 3aJad Ha IIOCTPOEHHUS Ha HU300paKEHMSIX
IPOCTPAHCTBEHHBIX (QUTYD;

e (opMupoBaHHE yMEHHs ONEPUPOBATH OCHOBHBIMH IMOHATHUSMH O MHOTOTPAaHHUKAX U
TeJIaX BpaIlleHHs] U UX OCHOBHBIMH CBOICTBaMU;

® OBJIQJICHUE AJITOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 3a1ad; (OpMHUpPOBaHUE yMEHUS
NPOBOJIUTH  HECIOXKHBIE  JIOKa3aTeNbHBIE  pACCY)KICHHS B  XOJI€  peIIeHUs
CTEpEOMETPUYECKHUX 3a/1a4 U 33/1a4 ¢ IPAKTUYECKUM COJICpKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CHOCOOHOCTEM  oOyuaromuxcs,
NI03HABATEJILHOM aKTUBHOCTH, UCCIIEA0BATENLCKUX YMEHUH, KPUTHYHOCTH MBIIUIEHUS;

e (dopmupoBanue (QPYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B
peabHBIX JKW3HEHHBIX CUTYAIMsIX W TPU W3YYEHHH JPYTHX y4eOHBIX TpPEIMETOB,
NPOSIBJIICHUS] 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHpPOBAaTH WX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHITh OCBOEHHBIN
TreOMETPUYECKUI  ammapaT JuIsl peleHHs MpaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OIICHUBATH ITOJYYEHHBIC PE3YIIbTATHI.

OTIUYHUTENBHON 0COOCHHOCTBIO TIPOTPAMMBI SIBJISIETCSI BKIIFOUEHUE B KYPC CTEPEOMETPUH
B HayaJle €ro U3yuyeHHUs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOIO IIO3HAHUS, U
ornpeseN€éHHBIM 00pa30oM OpraHu30BaHHAs paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHUPYET MPOTEKaHHE WHTYHUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JAIbHEHIIIEMY U3YUEHHIO TIPEIMETa.

[Ipeamourenue OTAAETCS HAIISAIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IpPEIMETHO-TPAKTHUYECKOM
NeSITeIbHOCTH. Pa3BUTHE TIPOCTPAHCTBEHHBIX TPEACTABICHWH Yy ydYalmlMXcsi B Kypce
CTEPEOMETPUH TTPOBOJIUTCS 32 CUET PEIICHHS 33/1a4 Ha CO3JIaHKME MPOCTPAHCTBEHHBIX 00pa3oB U
3aJjay Ha OIIEpPUPOBAaHUE IPOCTPaHCTBEHHbIMU oOpazamu. Co3maHue oOpa3a MPOBOIUTCS C
OTIOPOil Ha HAIJISTHOCTh, @ OTIEPUPOBAHNE 00pPa30M — B YCJIOBUSAX OTBIICUEHHS OT HAIJIIHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZep KaHuUsI.

OcHoBHbBIE cojepxaTenbHble JUHUM Kypca «['eomerpum» B 10-11 Kkiaccax:
«MHororpanHuKn», «IIpsMbie U MIIOCKOCTH B MPOCTPaHCTBE», «Tena BpameHus», «BekTopsl n
KOOPJMHATHI B MpocTpaHcTBe». DopMupoBaHue JOrMUECKUX YMEHUH pacipeaessieTcss He TOJIbKO



10 COJAEPKATeNbHBIM JIMHHUSIM, HO W MO ToxaM oOydeHHsl Ha YpPOBHE CpETHEero oO0IIero
o0Opa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIEE NPEAMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueit mporpamMMsl, pacipeaesIEHHBIM 0 To1aM 00y4eHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
9TOOBl  OBJAJICHUE TI'E€OMETPUYECKMMH TOHATUSMH H  HaBBIKAMH  OCYIIECTBIISLIOCH
MMOCJICAOBATCIIBHO W IHOCTYIATCIBHO, C CO6HIO,H€HI/ICM InpuHIKIIa MPEEMCTBCHHOCTH, I-ITO6I:I
HOBBIE 3HAHUS BKIIIOYAIUCH B OOIIYIO CUCTEMY I'€OMETPUYECKHUX MPEACTABICHUN 00yJaromumxcs,
pactmpsisi 1 yriayousisi e€, o0pasyst MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoauTcs 2 yaca B Hegenmo B 10 kinacce u 1 yac B Hepento B 11
KJIacce, BCcero 3a JiBa roga o0ydenus - 102 yuyeOHBIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsimble ¥ MJI0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTEpeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBoO. [loHATHe
00 aKCHOMaTHYECKOM MOCTPOCHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX.

B3auMHOe pacnoiokeHue NMpsMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapAJIIeIbHbIE U
cKkpemuBawpmuecss npsamsie. llapainensbHOCT NpPAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuieJbHble OpPsIMble B IPOCTPAHCTBE; MAPALIEIBHOCTh TPEX MNPSMBIX; [APATLIEIBHOCTD
IOpSIMOH M IUIOCKOCTH. YIUIBI C COHAIpPaBJIEHHBIMH CTOPOHAMM; Yrojdl MEXIy MpSMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  MapajulelibHblE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TiockocTel. [IpocTeiire mpocTpaHncTBeHHbIE PUTYpBI HA MJIOCKOCTHU: TETPAdIpP,
KyO, mapaJuieNienumnes; NoCTPOeHHE CEYCHUIA.

[lepneHauKynsipHOCTb  OPSIMOM M IUIOCKOCTHU: NEPIEHIOUKYJISpPHBIE IpsSMblE B
IIPOCTPAHCTBE, MpsMbIE NapauleJbHblE M NEPHEHIUKYISAPHbIE K IUIOCKOCTH, HPU3HAK
NEePHEHAUKYIISIPHOCTA TOPSIMOM M IJIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYJISIPHON
IJIOCKOCTH. YTJbl B MPOCTPAHCTBE: YrOJd MEXKAY NPSIMOM M IJIOCKOCTBIO; JBYTPAHHBIA YTOJI,
JUHEHHBINA yron AByrpaHHoro yria. I[lepneHaukyssp U HaKJIOHHBIE: PACCTOSIHUE OT TOYKU O
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOM 1O TUIOCKOCTH, NPOEKIHs (GUTyphl Ha IUIOCKOCTb.
[lepneHAMKyYISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX IuIockocTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHoOrorpaHHuKu

[lonsiTHE MHOTrOrpaHHUKA, OCHOBHBIE JJIEMEHTHl MHOTOIPAaHHUKA, BBIMYKJIbIE U
HEBBITYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOTOrpaHHuKa. [Ipusma: N-yrospHas nmpusma; rpaHu
Y OCHOBaHHUS MPU3MBI; MPsMasi U HaKJIIOHHAs! TPU3MbL; OOKOBAs U MOJIHAS MTOBEPXHOCTH MPU3MBI.
[Tapannenenunesn, NpsAMOYTOJIBHBIN MapajuleNenuIe] U ero cpoicrsa. Ilupamuaa: n-yronpHas
NUpaMHJia, TPaHU M OCHOBAaHUE NUPaMUJbl; OOKOBask M IOJIHAS IOBEPXHOCTb IHPaMUJBbI;
NpaBUjbHAsl W YyCEeU€HHas MUpaMuja. OJEMEHThl Mpu3Mbl W nUpaMmuibl. [IpaBuiibHBIE
MHOTOIPAHHUKHU: TMOHATHE NPAaBUIBHOTO MHOI'OIPAHHUKA; MpPAaBWIbHAS MPU3Ma M NpaBUIIbHAsS
NUpaMKJia; MpaBUiIbHAsl TPEyroibHasi MUpaMKia U IPaBUIBHBIN TeTpalap; kyO. [IpencraBienue
O IMpaBWIbHBIX MHOTOTPaHHHMKAX: OKTajap, Jojeka’ap U wukocadap. CedeHus: NpU3Mbl U
MUpPaMUIBbL.

CuMMeTpuss B NPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, INPSAMOM, IUIOCKOCTH.
DOneMeHThl CUMMETPHUH B IUpaMuax, Napaienenurnenax, IpaBuIbHbBIX MHOTOTPAaHHHUKAX.

Brruucnenue »eMeHTOB MHOTOTPAaHHUKOB: p&Opa, nquaroHanu, yribl. [lmomaas 60koBoi
IIOBEPXHOCTU U TIOJHOM IIOBEPXHOCTH MPSMOM IpPHU3MBI, IJIOLIAAb OCHOBAHMUH, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
NPaBWIbHON NHUpamMuabl, TeOpeMa O IuUlouaau yceuéHHo mnupamuibl. [lonste 06 oObEMe.
O0bEM upamMuibl, IPU3MBL.

[TonoOuele Tenma B mpocTpaHcTBe. COOTHOLICHHMS MEXIY IUIOMAISIMU TOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEIl.



11 KJIACC

Tesa BpaleHus

[Munuaapuueckas MOBEPXHOCTh, 00pasyloniye UWIHHIPUYECKOH IOBEPXHOCTH, OCh
HWIMHIPUYECKON moBepxHocTU. L{unuuap: ocHoBaHUs U OOKOBasi MOBEPXHOCTh, OOpa3yroas u
0Cb; TUIOIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckass moBepxHOCTb, 00pa3yloline KOHMYECKOW MOBEPXHOCTH, OChb U BEpIIMHA
KOHUYecKol mnoBepxHOcTH. KoHyc: ocHOBaHuMe M BeplliMHA, OOpasymolias U OCbh; IJIOLIA/Ib
OOKOBOM M TIOJIHOW IMOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yrollne M BHICOTA; OCHOBAHHS W
OOKOBast MOBEPXHOCTD.

Cdepa m map: meHtp, paamyc, AUaMeTp; IJIOLIAAb IOBEPXHOCTH cdeprl. B3aumuoe
pacrnosioxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIommaas chepol.

N3o06paxenue e BpalleHus Ha II0CKocTH. Pa3BépTka nunuHapa 1 KoHyca.

KoMOuHnamuu Ten BpaleHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHHMK, OMMCAaHHBIM OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBoWcTBa 00BEMOB Tel. Teopema 00 o00bEME
MPsIMOYTOJIBHOTO Tapajiienenuneaa u cieactsus u3 He€. O0bEM mumHapa, KoHyca. O0BEM
nrapa ¥ riomaab cepsl.

[MomoOueie Tema B mpocTpaHcTBe. COOTHOWICHHS MEXIY IUIOMANSIMU TTOBEPXHOCTEH,
00BéMaMHU ITOJOOHBIX TEI.

Ceuenuss uuMaMHApa (MApayieIbHO U TMEPHEeHAMKYISIPHO OCH), CEYeHHMsS KOHyca
(mapaenbHOE OCHOBAHUIO M MPOXO/SIIEE Yepe3 BEPIINHY), CEUECHUS 11apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocty u B mpocTpaHcTBe. ClI0K€HNE U BBIUUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4Mciio. PasnokeHne BekTOpa Mo TpEM HEKOMIUIAaHAPHBIM BekTopam. IIpaBuiio
napajuienenunena. Pemenne 3aiay, CBsI3aHHBIX ¢ IPUMEHEHUEM IIPABHII JEMUCTBUI C BEKTOPAMHU.
IIpsmMoyronbHas cucremMa KOOpAMHAT B InpocTpaHcTtBe. KoopamuHarel Bekropa. IIpocreimue
3a7a4l B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalsipHOE NpPOU3BEICHHE BEKTOPOB.
Boluncnenue yrioB Mexay NpsAMbIMA M IJIOCKOCTSIMH. KOOpIHMHAaTHO-BEKTOPHBI METOA MHpU
pELIEHNN TEOMETPUYECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpEe3yNbTAaThl OCBOCHHS IMporpamMmbl ydeOHoOro mnpenmera «MaTemaTukay
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTaHue:

c(OpPMUPOBAHHOCTBIO TPAXKIAAHCKOW TMO3MLIMU OO0ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4WIEHAa POCCUMCKOro OOIIECTBa, MPEACTABICHUEM O MaTEeMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TIpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI U Mp.), YMEHHEM B3aUMOJICHCTBOBATh C COLMAJIbHBIMH HWHCTHTYTaMHU B
COOTBETCTBUU C UX (PYHKIUSAMHU U Ha3HAYCHUEM.

IlaTpuoTH4eckoe BOCIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON Ipa)KTAHCKOW MACHTUYHOCTH, YBAXKEHHUS K MPOILIOMY
U HAaCTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHUMCKOW MaTEMaTHYE€CKOM WIKOJbI, K HCIOJb30BAHUI ITUX
TOCTHKEHUH B IPYrUX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHilcKOro Hapoaa; c(hHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHNUS, CBA3aHHOIO C NPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOWYHBOTO OyIYIIETO.

JcTeTHYecKoe BOCIIUTAHue:

ACTETUYECKUM  OTHOLIEHHWEM K  MHpYy, BKJIIOYas 3CTETUKY  MaTeMaTH4YeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, pacCyKIEeHUH; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM ACTIEKTaM Pa3IndHbIX BUIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHSATh MaTeMaTWYeCKHe 3HaHUS B HWHTEpecax
310poBOTO U Oe3omacHoro o0Opas3a >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHue, cOATAaHCHUPOBAHHBIA PEKUM 3aHATHI M OTHAbIXa, peryispHas (usnueckas
AaKTUBHOCTh); (PU3MUECKOr0 COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JEeSTENIbHOCTBIO.

TpyxoBoe BocnnuTanue:

TOTOBHOCTBIO K TpPYZy, OCO3HAHHUEM IIEHHOCTU TPYAOJIIOOUS; MHTEPECOM K Pa3IMuHBIM
chepam npodhecCuOHATFHON AESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyayliel mpodeccuu U peanr3oBbIBaTh COOCTBEHHbIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYecKOMYy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha MPOTSHKEHUH BCEH >KM3HU; TOTOBHOCTBHIO K AKTUBHOMY Y4YacTHIO B
pELIeHUH MPaKTUUECKHX 3a7jad MaTeMaTUYeCKO HalpaBIeHHOCTH.

JKO0JIOTHYECKOe BOCIIUTAHUE:

Cc(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIbTYPbI, NOHUMAHHEM BIUSHUS COLMATIBHO-
SKOHOMUYECKUX IIPOLIECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHOW CpElbl, OCO3HAHHUEM
JI00aTbHOTO  XapakTepa JKOJIOTMYECKHX MpoOsieM; OpHEeHTalued Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUM Ul pelieHusl 3afad B 00JIacTU OKpYXKaroule cpefbl, MIIaHUpOBaHUS
MOCTYIKOB M OLIEHKN UX BO3MOXKHBIX ITOCJIEICTBUI JJIs1 OKPYKAIOILEH CPEIbI.



ILleHHOCTH HAYYHOI'0 MO3HAHUA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTEMaTHYeCKON HAayKH Kak chepbl
YEJIOBEYECKON JEATEIBHOCTH, dTAllOB €€ Pa3BUTUA M 3HAYMMOCTH Ul PA3BUTHS LIMBUIA3ALNH;
OBJIAJICHUEM SA3BIKOM MAaTEMaTMKM M MAaTEMaTU4YECKOW KyJIbTYPOM KaK CpPEACTBOM IIO3HAHMS
MHpa; TOTOBHOCTBIO OCYLIECTBJIATH IIPOEKTHYIO U  HUCCIENOBATEIBCKYIO JEATEIBHOCTD
VHAUBUAYAJIBHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIbTATDI

MertarnpeaMeTHbIe pe3yabTaTbl OCBOCHUS MPOrpaMMBbl yueOHOT0 npeaMeTa «MaremaTHka
XapaKTEpU3YIOTCSl  OBJAJEHUEM  YHUBEPCAJIbHBIMU  HO3HAGAMENbHbLIMU  OelCEUsMU,
VHUBEPCANILHBIMU —~ KOMMYHUKAMUBHBIMU — OeliCEUAMU,  YHUBEPCANbHLIMU — PecyIsimUSHbIMU
OelicmeusmMu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposarue 6a308blx
KOZHUMUBHBIX NPOYECCco8 00YyUarwuxcsa (0ceoeHue Memooo8 NO3HAHUS OKPYHCalowe20 Mupd,
npUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHut pabomams ¢ ungopmayueti).

Ba3oBble toruyeckue aeiicTBus:

® BBIBISTH M XapaKTePU30BaTh CYIIECTBEHHbIC NMPU3HAKM MaTEMaTHYECKHX OOBEKTOB,
NOHSATHH, OTHOLICHUH MEXIy MOHATUSAMH; (HOPMYyIHpPOBATH OIpPEACIICHUS MOHSITUH;
yCTaHaBJIMBATh CYIIECTBEHHBINH MPU3HAK KJIacCH(UKAINK, OCHOBAHUSA 1Js1 0000IIeHUS
U CpaBHEHHUs, KPUTEPUHU MPOBOJMMOI0 aHAIN34,

® BOCIPUHHUMATH, (POPMYTUPOBATh U MPEOOPA30BBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OoTpulaTeNbHbIE, eAMHUYHBIC, YACTHBIE U OOIIIHE; YCIOBHBIE,

® BBIIBIISATH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTUBOPEUHS B (haKTax,
JMaHHBIX, HAONIOACHUSX W YTBEPXKACHUAX; MpengaraTb KPUTEPUU ISl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

e JlelaTh BBIBOJIBI C HMCIOJH30BAaHHEM 3aKOHOB JIOTUKH, JAETYKTHUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUYEeHUN, YMO3aKIIIOUeHHUH 110 aHAJIOTUH;

® TPOBOJUTH CAMOCTOSTENLHO JOKa3aTebCTBA MAaTEMAaTHUYECKUX YTBEPKIACHHUM (TIpsSMBbIe
U OT TPOTUBHOTO), BBICTpAUBATh apPryMEHTAIMIO, MPUBOANUTH TIPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIICHHS U BBHIBOIBI;

e BbIOMpaTh CcHocoO pemieHHus y4eOHOM 3ajauM (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BbIOUpaTh Hanbosee MOAXOASAMINN ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® UCMOJb30BAaTh  BONPOCHI  KAaK  HCCIEAOBAaTEIbCKUN  MHCTPYMEHT  IO3HAHUS;
(dbopMynHpoBaTh BONPOCH], (PUKCHUPYIOIIHME MPOTHBOPEUYHE, MPOOIeMy, yCTaHABIUBAThH
HUCKOMOE U JlaHHO€, (OpPMHUPOBATH THUIIOTE3Yy, APIYMEHTHUPOBATh CBOIO IO3ULHUIO,
MHEHHE;

® T[POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM 3KCHEPUMEHT, HWCCIIEeI0BaHUE II0
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOoro oOBeKTa, sBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEX1Yy 00bEeKTaMU, SIBJICHUSIMH, POLIECCAMU;



® CaMOCTOATENIbHO  (hopMyaHpoBaTh OOOOIIEHHMS M  BBIBOABI IO  pe3yiabTaTam
IIPOBEIEHHOIO HAOJIIOJICHHS, UCCIIEA0BaHMs, OLEHUBATh JIOCTOBEPHOCTh IOJIYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U O0OOIIICHMIA,

® IIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOLIECCA, a TAK)KE BBIABUTATh IIPEIIIOIOKCHHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ unopmanmeii:

® BBIIBIATH AeUUIUTH HHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JIUIsl OTBETa HA BOIPOC U
JUISl pELLIEHNUs 3aa4H;

e BpIOMpaTh HH(DOPMAIMIO W3 HWCTOYHUKOB pA3JIMYHBIX THUIIOB, AaHAJIM3HPOBATH,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMALMIO PA3IMUYHBIX BUIOB U (HOpM
IIPEJICTaBIICHHUS,

® CTPYKTYpUpPOBaTh HWH(OpPMALUIO, NPEACTaBIATh €€ B  pa3aMuHbIX (opmax,
WITIOCTPUPOBATh IpaMuecKy;

® OIICHUBaThb HAAEKHOCTh MH(OpPMALMK 110 CaMOCTOATENbHO C(HOPMYINPOBAHHBIM
KPUTEPHUSM.

2) VHugepcanvhvle KOMMYHUKAMUGHbIE Oelicmsus, 00ecneuusarom c@hopmuposanHoCmsy

COYUATLHBIX HABLIKOG 00YUAIOUUXCA.

Oo0wmenne:

® BOCIPUHHUMATH U (OPMYIHPOBATH CY)KJICHHS B COOTBETCTBUH C YCIOBUSMH U LEISIMHU
o0IIeHus; SICHO, TOYHO, T'PaMOTHO BBIpAXXaTh CBOIO TOYKY 3pEHHMs B YCTHBIX U
MUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIICHUs 3a1a4i, KOMMEHTHPOBATh
IIOJIYYECHHBIA pe3yibTarT;

e B X0JIe 00CYX/IEHHS 3a7[aBaTh BOMPOCHI IO CYIIECTBY 00CYKAaeMOI TeMBI, TPOOIJIEMBI,
pemiaeMoil  3ajaud, BbBICKa3bIBaTh UJEH, HAIEJCHHbIE Ha T[OUCK PEIICHUs;
CONOCTABJIATh CBOU CYXKICHHS C CYXKACHHAMH JPYIMX YYaCTHHUKOB JHMAJIOra,
oOHapy>KUBaTh pazINyuue U CXOJCTBO MO3ULMIL; B KOPPEKTHOH dopMme hopMynHpoBaTh
pa3HoOracHsi, CBOU BO3PaKEHUS;

® [IPEACTaBIATH PE3yJbTaThl PELICHUS 3a7aui, SKCIEPUMEHTA, UCCIEA0BAaHUs, IPOEKTA;
CaMOCTOSITEJIbHO BbIOMpATh (opMaT BBICTYIUIEHHS C y4ETOM 3ajad IpPE3CHTAlUU U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHun4ecTBo:

® [IOHUMMAaTh U HCIIOJIb30BaTh NMPEUMYILIECTBA KOMAHAHON W WHIUBUAYAIbHONU pabOThI
OpU pelIeHuH Y4eOHBIX 3a/Jady; MNPUHUMATh IeJb COBMECTHOW JIEATENIbHOCTH,
IUIAHUPOBAaTh OPTaHM3ALMI0 COBMECTHOM paboThl, pacmpeneisTb BHUIBI PadoT,
JIOTOBApUBATHCSI, OOCYKAAaTh MpOILECC M pe3yibTaT padboThl; 0000maTh MHEHUS
HECKOJIBKHX JTIOACH;

® y4acTBOBAaTh B IPYIIOBBIX popmax paboThl (00Cyx1eHusI, 0OMEH MHEHUMN, «MO3TOBBIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOK YacTb pPabOThl M KOOPJUHHUPOBATH CBOHU
JIeMCTBUS C IPYTUMH YWIEHaMU KOMaH/Ibl; OLEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMH
HOPOAYKT MO KPUTEPHUIM, CPOPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUS.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuugaiom hopmuposanue cmvlCio8bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.

Camoopranmu3anus:



®  COCTaBIIATH IUJIaH, AITOPUTM PELICHUS 3a7auH, BEIOUPATH CIIOCOO PEIICHUS ¢ YUETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEUICHUM ¢ yuéTOM HOBOM HH(OpMALIUU.

CaMOKOHTPOJIb:

e BJAJCTh HABBIKAMU I[103HABATEIbHOM pedieKcHud Kak OCO3HAHUS COBEPIIAEMBIX
JEMCTBUH M MBICIUTENBHBIX TPOLECCOB, WX pPe3yJIbTaToOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca M pe3yibTaTa pPEUICHUs MaTeMaTHYecKOM
3a]a4u;

® [PEABUAETH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPU PELICHUH 3a4a4Yd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAMIEHHBIX
OILIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3ylbTaTa LEIHM U YCIOBUSAM, OOBSCHATH MPUUYUHBI
JOCTHKEHHUSI WJIM HEIOCTHXKEHUS Pe3yJbTaTOB JEATEIbHOCTH, HAXOAWTh OLIMOKY,
J1aBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDI
10 KUIACC

OnepupoBaTh NOHATUAMU: TOUYKA, NPsAMasi, INIOCKOCTb.

[TprMeHATh aKCMOMBI CTEPEOMETPHH U CIEJCTBUS M3 HUX MPHU PELICHUH T€OMETPUUYECKUX
3az1ad.

OnepupoBaTb NOHATHUSAMU: NAPaLVIEIBHOCTh W MEPHEHAUKYISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccugunupoBars B3auMHOE pacioIokKeHne NPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMHU: JBYIPaHHBI Yroj, TpaHd [ABYI'PaHHOIO yria, pedpo
JBYTPaHHOIO yIJia; JUHEHHBINA yroJl ABYIPaHHOTO YIJIa; TpajycHas Mepa JBYTPaHHOIO yria.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHMK, BBINYKJIBIH W HEBBIMYKJIBI MHOTIOIPAaHHUK,
3JIEMEHTHI MHOTOTPaHHUKA, IPaBUJIbHBIA MHOTOIPaHHHUK.

Pacnio3HaBaTe OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MHMpaMuja; MpU3Ma, MPsIMOYTOJIbHBIN
napajuieyenumnes, Kyo).

KnaccupunupoBare MHOTOIpaHHUKH, BbIOMpasi OCHOBaHUSA Ui KJacCU(UKALUU
(BBIIYKJIBIE U HEBBINMYKJIbIE MHOTOTPAaHHHUKHU; IPAaBUJIbHbIE MHOTOTPAHHMKH; MpPSIMBIE U
HaKJIOHHBIE IPU3MBI, MTApaJUIEIICTIUIIEbI).

OnepupoBaTh NOHATUAMU: CEKYIAs INIOCKOCTh, CE4EHNE MHOTOTPaHHUKOB.

OOBSICHATH MPUHIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Yys METO/I CIIEI0B.

Ctpouth ceueHuss MHOIOIPAaHHHUKOB METOJIOM CJIEJIOB, BBIIOJHATH (BBIHOCHBIE) IJIOCKHE
YEepPTEkKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amauM Ha HaxoXJEHHE TIEOMETPUYECKMX BEIMYMH 1O oOpasnaMm HIu
aIropuT™MaM, IMPUMEHSS HU3BECTHbIE AHAJUTHUUECKHE METOJbl IMPU PEHIeHHH CTaHAApTHBIX
MaTeMaTHYECKUX 3aJad Ha BBIYHUCIECHUE PACCTOSHUI MEXAy IBYMs TOUYKaMH, OT TOUYKH 10
IPSIMOM, OT TOYKHU J0 INIOCKOCTH, MEXKY CKPELIMBAIOIIMMUCS IPSIMbBIMHU.

Pemate 3amauM Ha HaxoXJIEHHE TIEOMETPUYECKMX BEIMYMH IO oOpasnaMm HIu
aIropuT™MaM, IMPUMEHSS HU3BECTHbIE AHAJUTHUUECKHE METOJbl IMPU PEHIeHHH CTaHAApTHBIX
MaTeMaTHUYeCKUX 33/a4 Ha BBIYHUCICHHE YIJIOB MEXAY CKPELIUBAIOIIUMUCS MPSIMBIMH, MEXIY
IPSIMOM U TNIOCKOCTBIO, MEXKY TUIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.



Beraucnars 00bEMBI U TUTOMAIN TOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpU3Ma, MHUpaMua) C
npUMeHeHHeM (OpMyJ; BBIYMCIATH COOTHOIICHHS MEXIY IUIOMAIsIMH IOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX MHOTOI'PAaHHHUKOB.

OmnepupoBaTh MOHATHSMHU: CHMMETPHS B IPOCTPAHCTBE; LEHTP, OCb M IIOCKOCTD
CHUMMETPHH; IICHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPHI.

W3BnekaTh, mpeoOpa3oBbIBaTh U MHTEPIPETHUPOBATH MUH(OPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuYecKuX (pUrypax, npeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

[lpumensaTs TeoMeTpuueckre (aKkThl IS pPEHICHHs CTEPEOMETPUYECKHX  3ajad,
IPEAIONIArafoMX HECKOIBKO IAroB PEIICHHs, €CIHM YCIOBUS NPUMEHEHHs 3aJaHbl B SIBHOM
dopme.

[IpumeHsTH TpOCTEHIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEIICHUN CTEPEOMETPHUECKHX 3a/1ad.

[lpuBoaUTE TpUMEpHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPHPOAE U IKH3HH,
pacro3HaBaTh MPOSBICHNUE 3aKOHOB T€OMETPHUHU B HICKYCCTBE.

[IpuMeHsATH NOJMYYEHHBIC 3HAHMS HA TMPAKTHKE: aHAJIM3UPOBATh peajbHbIC CHUTyallUd U
NPUMEHATh W3YYCHHbIE TMOHSATHA B  IpoLEcCe TOMCKA  PEHICHUS  MaTeMaTHYeCKH
copMyIHpPOBaHHON NPOOJIEMBI, MOAEIMPOBATh pEalbHBIC CHTYallMH Ha SI3BIKE TI'€OMETpPUH,
UCCIIEIOBATh MOCTPOCHHBIE MOJIENU C HCIIOJIb30BAaHHEM T'€OMETPHUYECKUX TOHSATHHA U TEOpEeM,
anmapara anreOpbl; penaTh NpakTUYECKUe 3a7aui, CBA3aHHbIE C HAXOKACHUEM IeOMETPUIECKIX
BEJTUYHMH.

11 KJIIACC

OnepupoBatb MOHSTUAMU: LWIMHIpUYECKas MTOBEPXHOCTb, oOpa3yroiue
LWIMHAPUYECKON MOBEPXHOCTH; LIMIIMH/IP; KOHNYECKasi IOBEPXHOCTh, 00pa3yrolne KOHNIECKOH
HOBEPXHOCTH, KOHYC; cheprudeckas NOBEPXHOCTb.

Pacnio3naBate Tena Bpaienus (LIWJIKHIP, KOHYC, cdhepa U map).

OOBSCHATH CIIOCOOBI MTOJTyYEHUS TEI BpalllEHUS.

KnaccugunupoBars B3auMHOE pacnosiokeHue cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUAMH: IIAPOBOM CErMEHT, OCHOBAHUE CETMEHTA, BBICOTA CEIMEHTa;
IapOBOM CJIOM, OCHOBaHUE MIAPOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Boruncnsate 00bEMBI U IUIONIAIM TOBEPXHOCTEH TeN BpallleHUsl, T€OMETPUUYECKUX Tel C
IpUMEHEHHEM (OpMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOIPaHHMK, BIIUCAHHBIM B cepy M OMHMCAHHBIA OKOJIO
cdepsl; chepa, BMCaHHAs B MHOTOTPAHHUK UJTU TEJIO BpPAIllEHUS.

BbluncnsaTe COOTHOLIEHHUS MEXIY IUIOMIAIIMU MOBEpXHOCTEH M 00bEMaMu MOJOOHBIX
TE.

N3obpaxkaTh u3ydyaeMble (GUTYpbl OT PYKH M C TIPUMEHEHHEM IPOCTBHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTh CEUCHHUSI Tell BpaIlleHUsI.

W3BnekaTh, MHTEPIIPETUPOBATh M MPE0OPa30BhIBATh UH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKux GUrypax, NpeiCcTaBlIeHHYIO Ha YepTexax U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInomHATE AEHCTBUS CIOXKEHHUS BEKTOPOB, BHIUYUTAHUS BEKTOPOB M YMHOYKEHUS BEKTOpA
Ha YUCI0, OOBSICHATH, KAKUMH CBOMCTBaMH OHH 00J1a/1a10T.



[TpuMeHATh MPaBUIIO MapaIeIeIuIe a.

OnepupoBaTh MOHATUSAMHU: JE€KAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, Yroj MEXIy BEKTOPaMH, CKaJIIPHOE
IPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIC BEKTOPBI.

HaxoauTh cyMMy BEKTOPOB M MPOU3BEICHHE BEKTOPA HA YMCIIO, YTOJI MEXIY BEKTOPAMH,
CKaJIIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP IO JBYM HEKOJUTHHEAPHBIM BEKTOPAM.

3anaBarh IIOCKOCTh YPABHEHUEM B JICKAPTOBOM CHCTEME KOOP/MHAT.

[lpumeHsATh TeoMeTpuuecKhe (akThl JJIsl PEHICHHsS CTEPEOMETPUYECKUX  3ajad,
IPENOJIAraroluX HECKOJIBKO IAroB PEIICHUs, eCIM YCJIOBUS NMPUMEHEHHs 3aJaHbl B SIBHOM
dopme.

Pemrate mpocreiiiiine reoMeTpHUSCKUE 331aUi Ha TIPUMEHEHHE BEKTOPHO-KOOPMHATHOTO
MeTo/a.

Pemarh 3agayn Ha JOKa3aTEeIbCTBO MAaTEMATUYECKHX OTHOIICHHH W HAXOXKICHHUE
TCOMETPHUICCKUX BCIWYHH I10 06pa311aM WKW aJIrOpyuT™MaM, MpUMCEHAA U3BCCTHBIC MCTOAbLI MPU
PCIICHUHN CTAHAAPTHBIX MAaTECMAaTUUCCKUX 3a/1a4.

[IpuMeHATh TMPOCTEHIINEe MPOrPaMMHBIC CPEACTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [IPU PEIICHUN CTEPEOMETPHUUCSCKHX 3a/1ay.

[IpuBoguTE mHpuUMEpPHl MaTEMaTUYECKUX 3aKOHOMEPHOCTEHM B IPHUPOAE U KHU3HH,
pacIio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHMS Ha MPAKTHKE: aHAIM3WPOBATh pealbHbIC CHTYallud H
OPUMEHATh  HM3YYCHHBIC TOHATHS B  TPOIECCe TIMOKWCKA  PEIICHUs  MaTeMaTHYeCKH
chopMyIUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIC CUTyallMUd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HCIOJIb30BAHUEM TCOMETPUYCCKHUX TOHATHH M TEOPEM,
ammapata anreOpbl; peniath MPaKTHYECKUE 3a/1a4H, CBA3aHHbBIC C HAXO0XKICHUEM FeOMETPHYECKUX
BEJTUYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Kourpoabnbie IIpakTnyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapannenbHOCTb NPSAMBIX U INIOCKOCTEN
3 [lepnieHIUKYISPHOCTD MPSMBIX U 12
IIJIOCKOCTEN
4 VYTribl MEXAY IPSIMBIMU U INIOCKOCTSMHU 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUS U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KIIACC

KounuectBo yacos JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne n/m P Konrpoubusie IIpakTHueckue (witpp )

MPOrpaMMbl Bcero o0pa3oBaTejIbHbIE

padoTshI padoThI
pecypchl

Tena Bpamenus 12

O0BEMBI TEN 5

BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 10

[ToBTOpenue, 06001IECHNE, ; 1

cUCTEeMaTH3aIlus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl

OCHOBHBIE IIOHATHS CTEPEOMETPUN: TOUKA,

npsimMasi, I0CKOCTh, IPOCTPAHCTBO.

[IpaBuna n300paxeHuss Ha PUCYHKAX: 1
n300pakeHusl II0CKOCTEH, apauleNbHbIX

IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

Ilonstus: MepeCCKaromuecs 1mI0CKOCTH,

nepeceKaroIuecs npsmas 1 miockocTb L
[TonsiTHst: mepecekaronrecs MIOCKOCTH, 1
NIEPECEKAIOIINECS psIMasi U IJIOCKOCTh

3HaKOMCTBO C MHOTOI'PaHHHMKAaMHU,

n300pakeHre MHOTOIPaHHUKOB Ha 1
PUCYHKaX, Ha MPOEKIIMOHHBIX YePTEKAX

HauanpHble cBeieHUS 0 KyOe U mupaMu/ie,

uxX pa3BEPTKU U Mojenu. CeueHus 1
MHOTOTPaHHUKOB

HauanbHble cBefieHHs 0 KyOe U mupamu/e,

ux pa3BeépTku U Mozenu. CedeHus 1

MHOTI'OI'paHHUKOB
[TousiTue 00 aKCHOMATHYECKOM

MOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI 1
CTCPCOMCTPHU U CIICACTBUSA U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM

8 HOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUH U CIEACTBUS U3 HUX
[Tonarne 06 akCHOMAaTHYECKOM

9 IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsATHE 00 aKCHOMATHYECKOM

10 MOCTPOCHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3aumHoe pacnonoxeHnue npsiMplx B

1 IIPOCTPAHCTBE: NIEPECEKAIOIINECS,
napaielibHble U CKpellnBaloLIecs
npsIMbIe
[TapannenbHOCTb NPSAMBIX U INIOCKOCTEN B

12 IIPOCTPAHCTBE: NapAJUIEIbHBIE IPSIMBIE B
IIPOCTPAHCTBE; MAapAJIIEIBHOCTD TPEX
HPSMBIX
[TapannenbHOCTb NPSAMBIX U INIOCKOCTEN B

13 npoctpascTse: [lapamiensHOCTh IpsMON 1
IJIOCKOCTH

14 VYruisl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

17 [TapannenbHOCTb MIIOCKOCTEN:
napajelbHble IIOCKOCTH

18 CBolicTBa napajuieIbHbIX INIOCKOCTEN

19 [Ipocreiimume npocTpaHCTBEHHbIE (PUTYPHI

Ha TUIOCKOCTH: T€Tpa’ap, Kyo,




napaJuieIIeHIIe/]

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenumii
KonTponpHas padora o Teme "TIpsimbie

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTb NPAMBIX U IJIOCKOCTEN"
[leprieHAMKYASIPHOCTH MPAMOUN 1

23 IUIOCKOCTH: IEPIEHANKYJIISIPHBIE IPSMBIE B
IIPOCTPAHCTBE

24 ITpsimble napamienbHble U
NEPIEHIUKYIISIPHBIE K IIIIOCKOCTH

o5 [IpsimMble napasenbHble U
NEePIEeHIUKYIIPHBIE K IIIIOCKOCTH

26 [Ipu3HaK nepneHuKyISIpHOCTH NPSIMON U
IJIOCKOCTH

97 [Ipu3HaK nepneHuKyIsIpHOCTH NPSIMON U
IJIOCKOCTH

28 Teopema o0 psIMOM EPIIEHANKYIISIPHON
IJIOCKOCTH

29 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIAPHOU
IJIOCKOCTH

30 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIISIPHOU
IJIOCKOCTH
[leprieHaUKYNISAp M HAKIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM J10 TIJIOCKOCTH

39 [lepnieniuKynsIip M HAKJIIOHHBIE: PACCTOSHUE

OT TOYKHU OO IJIOCKOCTHU, paCCTOAHHUE OT




IIPSIMOM 10 IIJIOCKOCTH

HepHeHI[I/IKYJ'Iﬂp M HAKJIOHHBIC: PACCTOSHUC

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHAE OT
IPSIMOM 10 IIJIOCKOCTH
[lepnieHuKyIIAp ¥ HAKJIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
OpSMOM 10 MIIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YIOJl MEXKAY
HPSMOM U TIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN yroi
JBYTPaHHOIO yria

37 JIByrpaHHbIN yroJi, TMHEHHBIN yro
JIBYIPaHHOI'O yIiia
[IepnieHAMKYIAPHOCTD INIOCKOCTEN:

38 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEMN
IlepnenauKyISIPHOCTD IIJIOCKOCTEMN:

39 NPU3HAK MEPICHAUKYISIPHOCTH BYX
IJIOCKOCTEN
[IepnieHAMKyYISAPHOCTD INIOCKOCTEN:

40 IPU3HAK NEPIEHIUKYISIPHOCTU ABYX
IUIOCKOCTEN

41 TeopeMa 0 TpEX nmepneHAUKYIApax

42 Teopema o Tpéx neprneHAnKyIsIpax

43 Teopema o TpEX mepreHANKYIsIpax
KonTponbhas pabota no remam

44 "TlepnieHAIUKYISPHOCTD MPSIMBIX U

Al

riockocTeil" 1 "YTIbl MeXAy NPSIMBIMU U




II0CKOCTAMHA"

45

46

47

IlonsAiTHE MHOTOIPAaHHKKA, OCHOBHBIE
AJIEMEHTBHI MHOI'OTPAHHUKA, BBITYKJIbIEC U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAaHHHUKA

IIpusma: n-yronpHas Ipu3Ma; rpaHu U
OCHOBAHUA IIPU3MBI; IIpsiMas U HAKJIOHHAs
pU3MBbL; OOKOBasl U MOJIHASL TOBEPXHOCTh
IIPU3MBI

[Tapamenenunen, IpsAMOYIrOJIbHBIN
napajuleeuIe] U ero CBOMCTBa

48

[Inpamuia: N-yrosapHas nUpaMuia, TpaHy U
OCHOBaHME IHPaMUJIbl; OOKOBas U MOJIHAS
[IOBEPXHOCTh NTUPAMU/IbI; IPABUIIBHAS U
yCcedy€HHas MUpaMuaa

49

[IpaBunbHBIE MHOTOIPAHHUKH: TOHSTHE
MPABUJIBHOTO MHOTOTPaHHUKA; TPaBUIIbHAS
npy3Ma U MpaBUIbHAs MUPaMUIa;
IpaBUJIbHAS TPEYrobHas MUpaMua u
NpPaBUJIBHBIN TETpa’ip; Kyo

50

IIpencraBnenre o MpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadIp, AOJAEKadIp 1
HUKOCadIP.

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEIIBHO TOYKH, IPSIMOU, INIOCKOCTH.
DJIEMEHTHI CHMMETPHUH B TUpamMuax,
napajuiesenunenax, NpaBuiIbHbIX
MHOT'OI'PaHHHUKAX




Brlunciaenue 31eMeHTOB MHOTI'OT'PaHHUKOB:

52 pEOpa, TuaroHaiu, yribl 1
[Tnomaae GOKOBOM MOBEPXHOCTH U ITOJTHON
53 MIOBEPXHOCTH MPSMON IPU3MBI, TUTOIIAb 1
OCHOBaHUH, TeopeMa 0 OOKOBOMA
MOBEPXHOCTHU MIPSIMON TIPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH NIPABWIILHOW MHUPAMHUJIBI, 1
TEopeMa O TUIOIAI OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaMUIbI
55 Konrponbnas pabora no reme 1
"MHororpanHuku"
56 [Tonsitre 06 06BEME 1
57 O06bEM upamMuIbl 1
58 O0BbEM TUpaMHUTBI 1
59 O0BEM mupamMuIbI 1
60 O0BbEM TUpaMHUTBI 1
61 O0BEM TTPU3MBI 1
62 O06BEM npu3MBbI 1
63 O0BEM TTPU3MBI 1
64 Konrtponbnas pabora no reme "O6bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpEeHmE, 0600IIEHNE CUCTEMATU3AIIHS
65 3HaHui. [TocTpoeHune ceuennii B 1
MHOTOTpaHHHKE
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHIS
66 3HaHUH. Berancienne paccTOSTHAN: MEXITY 1

ABYMSA TOYKaMH, OT TOYKHU JO pr[MOfI, oT




TOYKH OO0 IMIIOCKOCTH, MCIKIY
CKPCIIUBAOIHUMHUCS ITPAMBIMHA

67 Wrorosas koHTposibHasA paboTa

[ToBTOpEHME, 0000IICHNE CUCTEMATU3AIIHS
3HaHUW. BeIuncClieHUE yIII0B: MEXIY

68 CKPEIIUBAIOIIUMUCS TTPSIMBIMU, MEXKITY
MPSIMOI M TNIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEXKIY TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[NTPOT'PAMME

68




11 KIIACC

Ne i/

Tema ypoka

Cdepa u map: neHTp, paanyc, IMameTp;
IUIOIIAb TOBEPXHOCTU Cepsl
Bsaumnoe pacrnonoxenue chepsl 1
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

KoanuyecTBo 4acoB

Bcero

KonTposabHubie
padoThbI

IIpakTnyeckue
padoThI

JlaTa
H3y4eHust

JIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

N3obpakenue cdepsl, mapa Ha
mmockocTu. CeueHus mapa

[{umHapudeckas OBEPXHOCTb,
oOpa3zyromue MUIUHIPHIECKOM
IMOBEPXHOCTHU, OCb HPIJII/IH)IpI/I‘IeCKOﬁ
IIOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIas 1 och;
IUIOIAAb OOKOBOM U MOJHOM
IIOBEPXHOCTHU

N306paxkeHne nUINHAPA HA MIIOCKOCTH.
PazsépTka unnunapa. Ceuenus
UIAHIPA (TDI0CKOCTRIO, MapaieTbHON
WJTH TIEPTIICHIUKYISIPHOM OCH IMITMHPA)
Konundeckas moBepXHOCTh, 00pa3yromiue
KOHUYECKOI MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW TTOBEPXHOCTH




Konyc: ocHOBaHue u BepiMHa,

8 oOpasyromas 1 0Ch; IO, OOKOBOM H
TTOJTHOW MTOBEPXHOCTH
VY ceuéHHbI KOHYC: 00pasyronue u

9 BBICOTA; OCHOBAaHHSA X OOKOBas
MMOBEPXHOCTh
N3o0pakeHne KOHyca Ha MIIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

10 (TUTOCKOCTHIO, TTApAIIICITEHOM
OCHOBAHHUIO, U INIOCKOCTBIO, TTPOXOIATICH
yepes BEPIINUHY)

11 KoMmb6unanus ten BpaiieHus u
MHOTOTPaHHUKOB
MHOrorpasHHuk, ONUCaHHbINA OKOJIO

12 cdepsl; chepa, BIMCaHHAs B
MHOTOTPaHHUK WX B TEJIO BPAILCHUS

13 Ilonsarue 06 00bEMe. OCHOBHEIE
CBOMCTBA 00BEMOB TEI

14 O06bEM UIHHIpa, KOHYyCa

15 O06BEéM mapa u riomazb chepbl
[TogoOHEbIE TENa B MPOCTPAHCTBE.

16 CoOTHOIICHUS MEXKTY TUTOIIAISTMH
MMOBEPXHOCTEH, 00bEMaMK MMOJOOHBIX TEI

17 KonrtponbHas padora no temam "Tena
BpamieHus" u "O0bemMbl Ten"

18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

19 CrnoxeHue ¥ BBIYMTAHNE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YNCIIO0




21

Pasnosxenune BekTopa 11o TpéM
HEKOMILJIaHapHbIM BekTopaM. [IpaBuiio
napaenenumnena

22

Pemenue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUH C
BEKTOPaMH

23

24

[IpsimoyronbHas cucrema KOOpJHHAT B
npoctpanctse. KoopanHaThl BEKTOpA.
[Ipocreiimne 3axa4n B KOOpAUHATAX

VYron mexnay Bekropamu. CkajspHOe
IIPOU3BE/ICHNE BEKTOPOB

25

Beruucnenue yrios Mexy NpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopanHatHO-BEKTOPHBINA METOI ITPU
pELIEHUHN T€OMETPUYECKUX 3a1a4

KonrtponbHast pabota o Teme "BekTopbl
U KOOPAMHATHI B IPOCTPaHCTBE"

28

[ToBTOpenue, 0600IIEeHNE U
cucremMaru3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBbI Kypca
IUTAHUMETPUH

29

[ToBTOpenme, 0600MIIEHNE U
cucremMarn3anus 3HaHuii. OCHOBHbBIE
¢burypsl, ¢pakThl, TEOpPEMBbI Kypca
TUTAHUMETPUHI

30

[ToBTOpenue, 0600IIEHNE U
cUCTEMAaTH3aIys 3HAHUNA. 3a1a4yn
TUTAHUMETPUH H METOJIbI UX PEIICHHS




[ToBTOpeHME, 0600IIEeHNE 1

31 cUcTEMAaTH3anys 3HAaHUN. 3a1a4yun 1
IUIAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpEeHME, 00600IIEHNE U
39 cucTeMaTu3anus 3HaHui. OCHOBHBIC 1
¢burypsl, GpakThl, TEOPEMBI Kypca
CTEPEOMETPUHU
33 HToroBas KOHTpOJIbHASA paboTa 1 1
34 [ToBTOpEeHME, 0000IICHNE U 1
CUCTEMaTH3aIUs 3HAHUH
OBHIEE KOJIMYECTBO YACOB I10 34 3

[NPOTPAMME







YYEBHO-METOJINYECKOE OBECIHHEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






