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MNOACHUTEJIbHAS 3AITNCKA

Pabouas mporpamma yde6HOTO Kypca «I'eomerpus» 0a30BOro ypoBHS JJIsi 00YYatOIIHXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanibHOrO roCyAapCTBEHHOTO 00pPa30BaTEILHOTO
CTaHJapTa CPEeIHEro oOmero odpa3oBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
OPEIbABISIEMBIX K MaTeMaTHYeCKOMYy OOpa30BaHUIO, U TPATUIMKA POCCHHCKOTO OOpa30BaHMUS.
Peanuzanust  mporpamMmbl  o0ecrieUyMBAeT  OBJIAJICHUE  KJIFOYEBBIMH  KOMIICTCHIHSIMH,
COCTABIJIIIOLIMMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBHIBHOTO 00pa3oBaHUs, IEOCTHOCTh
OOIIEKYJIBTYPHOTO, INYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHSI TMYHOCTH 00YYaOIIHXCSI.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxHOoCTh y4eOHOro Kypca T€OMETPHH Ha YpPOBHE CpEIHEro oomero o0pa3oBaHUs
00yCJIOBJIeHAa MPAKTUYECKOM 3HAYMMOCTBIO METANpeIMETHBIX M MPEIMETHBIX Ppe3yJIbTaToB
00y4YeHHsI TCOMETPUH B HANPABJICHUU JIMYHOCTHOTO Pa3BUTHS OOydaromuxcs, (OpMHUPOBAHUS
(YHKIMOHATHHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYCHHs IPYTUX Y4YeOHBIX IMCHUIUINH.
PazButne y oOydaroumiuxcsi NMPaBHIBHBIX IPEICTABICHUH O CYIIHOCTH W MPOUCXOXKICHUU
reOMETPUYECKUX a0CTpaKIWii, COOTHOIIEHUH PEAbHOTO U WICATBHOT0, XapaKTepe OTPaKEHHUS
MaTeMaTHYECKOW HAYKOH SIBIICHHI U MPOIECCOB PEAIbHOTO MUPA, MECTE TEOMETPUH B CHCTEME
HAayK M pOJIM MATEeMaTHYEeCKOTO MOJEIMPOBAaHHMS B HAYYHOM IIO3HAHWU W B TPAKTHKE
CHOCOOCTBYET (OPMHPOBAHUIO HAyYHOIO MHPOBO33PCHUS YYAIIMXCS, a TaKXKe KadecTB
MBIIICHHS], HEOOXOAUMBIX JUIS aJalTallid B COBPEMEHHOM OOIIEeCTBE.

['eomerpust sBIsieTCSI OAHMM K3 0a30BBIX IPEIMETOB Ha YPOBHE CPEIHErO OOIIEro
o0pa3oBaHus, TaK KakK O0eCleYrBaeT BO3MOXKHOCTh M3YYEHHUS KaK IUCHIUIUIMH €CTECTBEHHO-
HAYYHOH HaIPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe wbinieHue, GOpMHUpPYEMOe MPU H3YYCHHH OOYUYAIOMIUMHCS TOHSITHHHBIX
OCHOB T€OMETPUM M TOCTPOEHUM LEMOYKU JIOTUYECKUX YTBEPXKIEHUH B XOJie peIIeHUs
T€OMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTaTh W ONPOBEPraTh THIIOTE3Bl HEIOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU pEIIeHUM 3a7ady eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YAaCTHOCTH M3 Kypca
bu3uku.

YMeHHe OpHUeHTHPOBATHCS B IMPOCTPAHCTBE MIPAeT CYIIECTBEHHYIO pOJb BO BCEX
o0macTsaX JesTedbHOCTH 4YeioBeka. OpHEeHTalusl YelioBeKa BO BPEMEHH M MPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COLMAIbHOrO OBbITHS, (hopMa OTpa)KeHHs OKpYXKAloIEro MHupa,
YCIIOBHE  YCHENIHOTO TIO3HAHWUS M aKTHUBHOTO IPEoOpa3oBaHHs  JACHCTBUTEIHHOCTH.
OnepupoBaHHe IPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeIMHAET pa3Hble BUAbI YUeOHOU U TPYI0BOM
NEeSITeIbHOCTH, SIBISIETCS OJHUM M3 TPO(ECCHOHANBHO BAKHBIX KA4eCTB, IMOITOMY aKTyalbHa
3ama4a GOpMHUPOBaHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUSI KaK Pa3HOBHUIHOCTU
00pa3HOTO MBIIUIEHUS! — CYHOIECTBEHHOTO KOMIIOHEHTa B TOJATOTOBKE K MPAKTHYECKON
JESTEIILHOCTH 110 MHOTHM HAIIPaBICHUSM.

Llens ocBOEHUS TporpaMMBbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpOBHE OOyUECHHS
— o0mieoOpazoBarenbHOE M OOIICKYJIBTYPHOE DPAa3BUTHE OOYJArOMIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIOIB30BaHUS CUCTEMATHUECKUX T€OMETPHUECKUX 3HAHWH U
NecTBUH, crienu(pUUHBIX TEOMETPUH, BO3SMOXKHOCTH YCIIEHITHOTO IPOI0JKEHUsT 00pa30BaHUs 1O
CHENHUATBHOCTSIM, HE CBS3aHHBIM C NMPHUKJIAIHBIM HCITOJF30BAaHUEM T€OMETPHH.

[Iporpamma mo reoMeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYEHA [UIA OOYYaIOIIMXCS
CpeIHeW IIKOJbI, HE WCIBITHIBABIIMNX 3HAYUTENBHBIX 3aTPYJAHEHHH Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3oM, oOydaromuecss Ha 0a30BOM YpPOBHE JIOJDKHBI OCBOMTH
o0IIre MaTeMaTHYECKUE YMEHHsI, CBS3aHHBIC CO CHEIM(PHUKON T€OMETPHH U HEOOXOIUMBIE IS
KHU3HH B COBpeMEHHOM oO1iecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3yYHTh F€OMETPHUIO
Oosee TIIyO0OKO, €CITi B JAJIbHEHIIIEM BO3ZHUKHET HEOOXOJAMMOCTh B T€OMETPUYCCKUX 3HAHUSAX B
npodecCHOHATBLHOMN 1eATETbHOCTH.

JlocTroKkeHHe el OCBOCHUS IMPOTPaMMBbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOIIMX
3agad. [IpuoputeTHbIMU 3a7auaMil OCBOCHHUS Kypca «I eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax sIBIISTIOTCS:



e (opMupoBaHHE NPEACTABICHUS O TEOMETPHUM KaK YacTH MHUPOBOH KyJIbTYyphl U
OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (opMupoBaHHME TPEACTABICHUS O MHOTOTPAaHHUKAX M TelaX BpPALICHUS KaKk o
BOKHEHIINX MAaTEMAaTUYECKUX MOJIENAX, MO3BOJSIOMIMX OMHUCHIBATH M U3y4aTh pa3HbIE
SBJICHUSI OKPY>KAIOIIIETO0 MUPA;

e (opMupoBaHHE YMEHHs pACIIO3HABAaTh Ha 4YEPTEXkKax, MOJCIAX M B PEaTbHOM MHUpE
MHOTOTPAaHHHMKH U TeJla BpaIllCHHS,;

® OBJAJICHHE METOJaMH pelIeHHs 3a7ad Ha T[OCTPOCHUS Ha H300paKeHUIX
MIPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMHU IMOHATHUSMHU O MHOTOIPAaHHHMKAaX H
TeJIaX BpAIlleHUs] U UX OCHOBHBIMH CBOICTBaMU;

® OBJAJICHUE AITOPUTMAMH PEIICHUsS OCHOBHBIX THUIIOB 3aja4; (OPMUPOBAHHE YMEHHUS
IPOBOJAWTH  HECJIOXHBIE JOKa3aTellbHbIE  PAcCyXJCHHUS B  XOJ€  pEeLICHUS
CTEPEOMETPUYECKHX 3a/1a4 U 33124 C IPAKTUIECKUM COJICPKAHUEM;

® pa3BUTHE MHTEIUIEKTyaJbHBIX M TBOPYECKMX CHOCOOHOCTEeH  oOydaromuxcs,
MO03HABATEIBHOM aKTUBHOCTH, UCCIIEAOBATEILCKUX YMEHUH, KPUTHYHOCTH MBIIIUICHUS;

e (QopmupoBanue (GyHKIMOHAIBHON T'PaMOTHOCTH, PEJIEBAHTHOW T€OMETPUH: YMEHHE
pacro3HaBaTh MPOSIBICHUS TEOMETPUUYECKUX TMOHATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYalMsIX W NPU WU3YUYEHUH JPYTUX YYEOHBIX INPEIMETOB,
MPOSIBIICHUS] 3aBHCHUMOCTEH M 3aKOHOMEpPHOCTEW, (opMynupoBaTh UX Ha S3bIKE
T€OMETPUM ¥  CO3/1aBaTh T'€OMETPHUYECKHE MOJENH, NPUMEHSITh OCBOCHHBIN
FeOMETPUUECKUN ammapar JJis pelIeHUs PaKTHUKO-OPUEHTHPOBAHHBIX — 3ajad,
UHTEPIPETHPOBATH U OIICHUBATH TTOJTYYECHHBIE PE3YJIbTaTHI.

OTnu4UTeNbHOM 0COOEHHOCTBIO TPOTPAMMBI SIBJISIETCS BKIIOUYEHUE B KYpC CTEPEOMETPUHU
B Hayalle €ro W3y4YeHHs 3aJad, pelaeMblX Ha YPOBHE WHTYWTHBHOTO TIO3HAHUS, U
ornpeneN€HHbIM 00pa30M OpraHU30BaHHAs pabOTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHUPYET MPOTEKAaHHE WHTYHUTHBHBIX
IPOILIECCOB, MOTUBUPYET K JAJIbHEHIIEMY U3YUEHHIO NTpeIMeTa.

[Ipenmourenue OTAAETCS HATIATHO-KOHCTPYKTUBHOMY METONY OOY4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTHUYECKOM
NeSITeTbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TPEACTABICHWH Yy ydYalmumxcsi B  Kypce
CTEpEOMETPUH MPOBOJUTCA 3a CUET PELICHHs 33/1a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3a/1a4 Ha OINEpPUPOBAHUE NPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpa3a MPOBOIUTCS C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HAIJISIHOCTH,
MBICIICHHOTO U3MEHEHHSI €r0 HCXOTHOTO COICPIKaHUSI.

OcHoBHBIE copepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kaccax:
«MHororpanHuKn», «IIpsMbie U MIOCKOCTH B MPOCTpaHCTBeY, «Tena BpameHus», «Bekropsr n
KOOPJMHATHI B MpOoCcTpaHcTBe». DopMupoBaHue JOrHUECKUX YMEHUH pacrpeaessieTcss He TOJIbKO
MO0 COJEp)KaTeIbHbIM JIMHUSAM, HO W MO0 TojJaM OOyYeHHS Ha YpPOBHE CPEIHEr0 OOIIeTO
o0Opa3oBaHusl.

Conepxanne 00pa3oOBaHMS, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueil mporpamMmBbl, pacrpeieEHHbIM 0 ToAaM 00yUeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
YTOOBI  OBJAJICHUE T'EOMETPUYECKMMH TOHATHUSMH H  HaBBIKAMH  OCYIIECTBIISLIOCH
MOCJIEIOBATENIbHO U IOCTYNATENbHO, C COOJIIOJICHMEM IPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAJNCH B OOIIYIO CUCTEMY I'€OMETPUYECKUX MPEACTABICHUH 00yJaronuxcs,
pactupsis ¥ yrayOssis e€, 00pa3ys IpOYHble MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IUVIAHE

Ha uzyuenue reomerpun orBoauTCs 2 4yaca B Heaemo B 10 kinacce u 1 yac B Hepenmo B 11

KJ1acce, BCEro 3a JiBa roga oOyueHus - 102 y4eOHBIX yaca.
COJAEPKAHUE YYEBHOI'O KYPCA



10 KJIACC

IIpsiMmble ¥ MIOCKOCTH B IPOCTPAHCTBeE

OcHOBHbIE MOHATHS cTepeoMeTpun. Touka, mpsimasi, IIOCKOCTh, TpocTpaHcTBO. [loHsTHE
00 aKCHOMaTHYECKOM MOCTPOSCHUU CTEPEOMETPHH: AKCUOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3aumHoOe pacrnosioikeHue npsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOLIUECS, apalleIbHble U
cKkpemuBampmuecss npsamsie. llapainenbHOCT NpAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuieJbHble TpsIMbIE B TMPOCTPAHCTBE; MAPAIETBHOCTh TPEX NPSIMBIX; MapauIeIbHOCTh
OpsIMOM M IJIOCKOCTH. YTJbl C COHAIPABICHHBIMH CTOPOHAMH; Yrojl MEXKIY HpPSIMbIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IapajulelibHblE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TuIockocTei. [IpocTeiiume npocTpaHCTBEHHbBIE (PUTYPHI Ha TNIOCKOCTU: TETPadIp,
KyO, mapajuieNenuIie]; MoCTPOSHNE CeYCHU.

[lepneHAUKYISIPHOCTh HPSAMOM M IJIOCKOCTH:  IMEPHEHIUKYJISpPHBIE MpsIMbIE B
MPOCTPAHCTBE, NPsIMBbIE TMapauiebHbIE M TEPHEHIUKYISPHBIE K IJIOCKOCTH, MPU3HAK
NEePHEHAUKYISIPHOCTH OPsIMOM M IJIOCKOCTH, TEOpeMa O MNpAMOW MNEepHeHIUKYISIPHON
IUIOCKOCTH. YTJbl B NMPOCTPAHCTBE: Yrojl MEXAY NPSIMOM M IUIOCKOCTHIO; JABYTPAHHBIN yroil,
JUHENUHBIN Yroj JBYrpaHHOro yria. llepneHaukynsp M HAKIOHHBIE: PACCTOSHUE OT TOYKHU /0
IUIOCKOCTH, pAaccTOSHUE OT NPSAMON [0 IUIOCKOCTH, NpPOEKUus (UIypbl Ha IJIOCKOCTb.
[lepneHAUMKyYISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTU ABYX IulockocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

MHOTrOrpaHHUKH

[lonsiTue MHOTOrpaHHUKA, OCHOBHBIE JJIEMEHTHl MHOTOTPaHHUKA, BBIIYKJIbIE |
HEBBIIYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yronapHas npu3ma; rpaHu
¥ OCHOBAHUS TPU3MBI; MIPsiMasi M HAKJIOHHAs TIPU3MBI; OOKOBAsi U TIOJIHASI TIOBEPXHOCTH MPU3MBI.
[Tapannenenunesn, nNpsMOYTOJbHBIN Mapaienenunen U ero cpoiictsa. Ilupamuaa: n-yronabHas
nupamMuja, TpPaHU M OCHOBAaHHWE NHUPaMHUIbl, OOKOBas W TOJHAs TMOBEPXHOCTh MHUPAMHUJIBL;
npaBUjbHAasl W YyCEUEHHas MNUpaMuJa. OJIEMEHThl MNpu3Mbl W nupaMmuibl. [IpaBuiibHbBIE
MHOTOTPAaHHUKHU: TIOHSITHE MPAaBUILHOTO MHOTOTPAHHUKA; MpaBWJIbHAS MPU3Ma M TpaBUIIbHAS
NUpaMKJIa; MpaBUJIbHAS TPEYroibHas MUpaMuia U MPaBUIbHBIN TeTpasap; kyo. [IpencraBnenue
0 TMPaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp, MoAeKa’aAp W ukocadAp. CeueHus MNpuU3Mbl U
MUpPaMUIBL.

CummeTpusi B TIPOCTPAHCTBE: CHMMETPHUS OTHOCHUTEIBHO TOYKH, MPSMOM, IIOCKOCTH.
DJIEMEHTHl CHAMMETPHUH B TUpamMuax, napauiejenuneaax, NpaBUuibHbIX MHOIOTPAaHHUKAX.

Brruucnenue »1eMeHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yribl. [Imomans 00koBoM
MOBEPXHOCTU W TOJHOM MOBEPXHOCTU MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHUM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsSMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBUIbHON MHUpaMUAbI, TeopeMa O IJomaan yceu€HHo nupamuabl. [loHsTHE 00 00BEME.
O0BEM TUpamMuIbl, TPU3MEI.

[Tonobupie Tema B mpocTpancTBe. COOTHONICHUS MEXKIY IUIOMAASIMH TOBEPXHOCTEH,
00BEMaMHU TO00HBIX TEJL.

11 KJIACC

Tesa BpameHus

[{unuHapryeckas TOBEPXHOCTh, OOpa3yloIIHe IWIMHIPHYECKONH TIOBEPXHOCTH, OCh
WIMHpUYEcKol nmoBepxHocTu. L{ummuap: ocHoBaHUS M OOKOBasi HOBEPXHOCTh, 00Opa3yromias 1
0Cb; IIOMIaAh OOKOBOI U TIOTHOW MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yroliMe KOHUYECKOW MOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYECKOW ToBepXHOCTH. KoHyc: OCHOBaHWME W BepIIMHA, OOpa3yloolas U OCh; IUIOIMIAIh
OOKOBOM M TIOJIHOW IMOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yrollue M BHICOTA, OCHOBAHHS W
OOKOBast MOBEPXHOCTD.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIoHIalb MOBEpXHOCTU cdepbl. B3ammuoe
pacmoioxeHue cepsl U TUIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; MmiIomanb chepsl.

N3o6paxenue Ten BpalleHus Ha II0cKocTH. Pa3BépTka nunuHapa 1 KoHyca.



KoMOuHammu Ten BpamieHus ¥ MHOTOTPAaHHHKOB. MHOTOTPAaHHUK, ONMCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTU TEJI0 BpallleHUsI.

[Tonsitne 00 o0béMe. OcHOBHBIE CBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IPSIMOYTOJIBHOTO Tapaiiienenuneaa u cieactBus u3z He€. O0bEM mumHapa, KoHyca. O0BEM
nrapa ¥ riomasib cepsl.

[Tonobubie Tena B mpocrpaHcTBe. COOTHONICHUS MEXKIY IUIOMAASIMH TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

Ceuenuss uunuHApa (MapajjieibHO M MEPHEHIUKYISIPHO OCH), CEUeHHUsi KOHyca
(mapaenbHOE OCHOBAHUIO U POXO/SIIEE YEpPE3 BEPILMHY), CEUEHUS 111apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha miiockocTu u B npocTpancTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4wMciio. PasnokeHwe BekTopa MO TpEM HEKOMIUIAHAPHBIM BekTopaM. lIpaBumio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JCHCTBUI C BEKTOpaMHu.
[IpssmoyronbHas cucrema KOopauHAaT B mpocTpaHcTtBe. Koopaunarsl Bektopa. IIpocrelimue
3a7a4d B KOOpJAMHATax. Yrojl Mexay BekTopamu. CKalsgpHOE NPOU3BEICHUE BEKTOPOB.
Bbluncnenue yrioB Mexay NpsAMbIMA M IUIOCKOCTAMH. KOOpJIMHAaTHO-BEKTOPHBIM METOJ MpuU
pelIeHUH TeOMETPUYECKUX 3a/1ay.

IHJIAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE pe3yNbTAaThl OCBOCHHS MPOTrpamMMmbl yuyeOHOro mnpeamera «MareMaTHUKa»
XapaKTEepU3yIOTCSI:

I'paxxnanckoe BocniuTanue:

c(OpPMUPOBAHHOCTBIO TPAXKIAHCKOW MO3MIMM OO0ydYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHIMCKOrO OOIIeCTBa, MPEACTaBICHHEM O MaTEeMAaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHUM, TPOLEAYyp TPaxTaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMAJIBHBIMA WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIIUSIMH U Ha3HAUCHHUEM.

IIarprornyeckoe BoCIUTaHUE:

c(OpMUPOBAHHOCTBIO POCCUICKON IpaKAaHCKOW MIAEHTUYHOCTH, YBAXKEHHUS K MPOILIOMY
U HACTOSILIEMY POCCHUUCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MaTEMAaTHYECKOM IIKOJbI, K WCIOJb30BAHUIO ITUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, chepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAaHMEM JIyXOBHBIX LEHHOCTEH pOCCHICKOro Hapoaa; CcHOpPMHUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHMS, dTHUYECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKU U JIEATEIbHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHHUE:

ACTETUYECKUM  OTHOIIEHWEeM K MHpPY, BKIIOYas OICTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUN, PaCcCYKICHUN; BOCIPUUMYHUBOCTHIO K
MaTEeMaTUYECKUM acTIeKTaM Pa3IuYHBIX BUIOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUSA TPHUMEHSATH MaTeMaTHYeCKHWe 3HAaHWUA B MHTEpecax
310pOBOTO U 0e30macHOro odpa3a >XKU3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3/10POBBIO
(3mopoBoe muTaHue, cOATaHCUPOBAHHBIA PEXKUM 3aHATHI U OTHbIXa, peryispHas (uznueckas
AKTUBHOCTH); (PM3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATHUSX CIIOPTHBHO-03I0POBHTEIHHOU
JEATEIBbHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM ILEHHOCTU TPYIOJIIOOUS; MUHTEPECOM K pPa3InYHBbIM
chepam podhecCHOHATBLHON ACSITENTFHOCTH, CBSI3aHHBIM C MAaTEMATHKON U €€ MPUIIOKEHUSMH,
YMEHHEM COBEpIIAaTh OCO3HAHHBIN BBIOOp OymyIiel nmpodeccun U peaan30BbIBaTh COOCTBEHHBIC



JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
€caM000Opa30BaHUI0 HAa MPOTSHKEHWH BCEW JKWM3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
PEIICHUH IPAKTUYECKUX 3a]]a4 MAaTEeMaTH4YE€CKOM HApPaBJIEHHOCTH.

IK0JIOTHYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTBHIO JKOJOTUYECKOW KYJIBTYphl, MOHUMAHUEM BIIUSHUS COIHMAIBHO-
SKOHOMHMYECKUX TPOIIECCOB Ha COCTOSHHUE HPUPOJHOM W COLMAIBHOW Cpelbl, OCO3HAHHWEM
r00aNbHOTO  XapakTepa OKOJOTMYECKHMX  IpoOJieM; OpHEHTalue Ha  NpUMEHEHHE
MaTeMaTUYECKUX 3HAHUU Ui pelieHus 3a7ad B 00JIaCTH OKpYXarouie cpeibl, IIIaHUpPOBaHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPY>KAIOIIEH CpeJibl.

LleHHOCTH HAYYHOI'O MO3HAHMSA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOH MPAKTUKH, TOHHMMaHUEM MAaTeMaTHYeCKOW HAayKH Kak cgepbl
YEJIOBEUECKOU NESITeIbHOCTH, ATANOB €€ Pa3BUTUSI M 3HAYUMOCTH ISl Pa3BUTHUS LIUBWIM3AIUY;
OBJIAJICHUEM SI3BIKOM MaTEMaTHKH M MaTeMaTH4YeCKOW KyJIbTYpPOH KaK CpEJACTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBJISATH TPOCKTHYIO U HCCIEAOBATEIbCKYIO JIEATEIbHOCTh
WHAUBUAYAILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl y4eOHOTO mpeaMera «MareMaTukay
XapaKTepU3yIOTCSl  OBJAJEHUEM  YHUBEPCAJIbHBIMU  HO3HAGAMENbHBLIMU  OelCEUsMU,
VHUBEPCANILHBIMU —~ KOMMYHUKAMUBHBIMU — OeliCEUAMU,  YHUBEPCANbHLIMU — pPecyIsimUSHbIMU
OelcmeusIMuU.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUpa;
npuUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble ornueckue 1elcTBUA:

® BBIBIATH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKK MaTEMaTHUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUH MEXAY MOHATUAMU; (OPMYIHUPOBATH OMpEAENECHUSI MOHSATHI;
yCTaHaBIUBATh CYIIECTBEHHBIM MPU3HAK KJIACCU(PUKAIIMKI, OCHOBAHUS JIJIsi 0000IIEeHUS
U CpaBHEHUs, KPUTEPUHU TIPOBOJAUMOTO aHAIIN3A;

e BOCHPUHUMATh, (OPMYITUPOBATH M MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHUIaTeNbHbIe, eAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIE,

® BBIABJISTH MaTEMaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOpeUUs B hakTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPKACHHSIX; IMpEIararb KPUTEPUH JIJIS BBISBICHHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

e JlenaTh BBIBOJIBI C HMCIIOIb30BAaHHEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYEeHUH, YMO3aKIIIOUEeHUH 110 aHAJIOTUH;

® MPOBOJUTH CAMOCTOSTENLHO JOKa3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPKIACHUH (TIpSIMbIe
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOAUTH TMPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BBIBOJIBI;

e BBIOMpaTh CHoco0 perieHuss y4eOHOUW 3amauu (CpaBHUBAaTh HECKOJIBKO BAapUAHTOB
peleHus, BbIOUpaTh Hanbomee MOAXOMSIIUN C YIETOM CaMOCTOSTENILHO BBIEICHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® CMONB30BaTh  BONPOCHI  KaK  MCCIENOBAaTENbCKUII ~ MHCTPYMEHT  IO3HAHUS;
dbopMyIUpOBaTh BOMPOCH], (PUKCUPYIOIINE MPOTUBOPEUNE, MPoOdIeMy, YCTaHABINBATh
HUCKOMO€ U JlaHHO€, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO IO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCICIOBAHUE II0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBICHHS, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMH, SBJICHUSMU, MPOLIECCAMU;



CaMOCTOSITENIbHO  (hOpMYJIHpOBaTh OOOOIIEHHMS M BBIBOABI IO  pe3yibTaTaM
NPOBEAEHHOTO HAOIOCHHUS, UCCIIECI0BAaHNS, OLIEHUBATH JOCTOBEPHOCTH MOIYYEHHBIX
pe3yJIbTAaTOB, BEIBOJIOB U OOOOIICHHIA,

IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCa, & TAKXKE BBIIBUTaTh MPEATIONOKECHUS
0 €r0 Pa3BUTUH B HOBBIX YCIOBUSX.

Pabora ¢ unopmanmeii:

BBIBJIATH Ae(UIUTH HHPOpMAINK, TAaHHBIX, HEOOXOJUMBIX JUI OTBETa HA BOIPOC U
JUISL pEILICHUS 33/1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HUCTOYHMKOB pA3IMYHBIX THUIIOB, aHAJIW3UPOBATH,
CHCTEMAaTH3HPOBATh U WHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUJIOB U (HOpM
Ipe/ICTaBICHNUS;

CTPYKTYpUpOBaTh HH(DOpPMAIHMIO, TIPEACTABIATE €€ B  pasIu4HbIX (Popmax,
WLTIOCTPUPOBATH IpadUUEcKy;

OLICHMBATh HAA&KHOCTh HMHQPOPMAIMM TI0 CaMOCTOSTEIbHO C(HOPMYIMPOBAHHBIM
KPHUTEPUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBIE OCUICMEUs, 00eCneuusarom coopmMupo8aHHoOCmb
COUUAJIbHBLIX HABbLIKOB 06yqai0muxc;z.
Oomenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CY)KJIEHHSI B COOTBETCTBUM C YCIOBUSAMH U LEISAMU
OOLIEHUS; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOY PEIICHU 3a1a4i, KOMMEHTUPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0/ 00CYKJIEHHs 331aBaTh BOIPOCHI O CYLIECTBY 00CYKAaeMOI TeMBI, TPOOIIEMBI,
pelmaeMoi  3aJaud, BBICKa3blBaThb MJEH, HALCJICHHbIE Ha IIOMCK PELIEHUs;
COMOCTABJISITh CBOU CYKICHHS C CYXACHHUAMHU JpPYrMX YYacTHHUKOB JHAJIoOra,
OoOHapyKUBaTh pazIMuue U CXOACTBO MO3ULIMI; B KOPPEKTHOH (opme HOopMyIHpoBaTh
pa3HoOIJIacHsi, CBOM BO3PAKECHHUS;

IIPEJCTABIISITh PE3yNIbTAThl PEIICHU 3a/laul, SKCIIEPUMEHTA, UCCIIEI0BaHuUs, TIPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHHS € Y4ETOM 3a7ay IMpe3eHTAlUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyanunuecTBo:

MOHMMATh U MCMOJb30BaTh MPEUMYILECTBA KOMAaHIHOW M MHAWBHUYaJbHOM pabOTHI
OpU pelleHnu Y4eOHbIX 3ajay; MPUHUMATh [eldb COBMECTHOW JESTEeIbHOCTH,
IUIAHUPOBaTh OPraHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHUIbI PadoT,
JIOTOBAPUBATHCSI, OOCYKJAaTh TPOIECC M pe3yabTaT padoTh; 0000IaTh MHEHHS
HECKOJIBKUX JIIOEH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CykaeHHs,, 0OMEH MHEHUH, «MO3TOBbIE
HITYPMbI» W WHBIE); BBINOJHATH CBOIO 4YacTb pabOThl UM KOOPAMHHUPOBATH CBOU
JIeMCTBUS C IPYTMMH YWICHaMH KOMaH/Ibl; OLEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMIA
MPOAYKT MO KPUTEPHAM, CHOPMYITHMPOBAHHBIM YyUaCTHUKAMU B3aUMOJCHCTBHUS.

3) Yuueepcanvnvie pecynamuenuvie oeticmaus, 0becneuusarom Gopmuposanue cCmvlCio8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranuzanus:

COCTABJIATH IUIaH, AITOPUTM PELICHUS 3aJauH, BBIOMPATh CIOCO0 PELIEHUs C yUETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

BJIAJCTh HABBIKAMU IIO3HABATEILHOW pPE(IEKCMH KaK OCO3HAHHUS COBEPIIAEMBIX
JNeHCTBUH M MBICIMTENBHBIX IPOLIECCOB, MX pE3yAbTaTOB; BIAAETh CIIOCOOAMHU



CaMOIPOBEPKH, CAMOKOHTpPOJI Mpollecca M Pe3ysibTaTa PElICHUs MaTeMaTUYecKOn
3a]a4u;

® [PEIBUACTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HMKHYTHh IIPH PEIICHUH 3a]a4l, BHOCUTH

KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, TAHHBIX, HallIEHHBIX
OIINOOK, BBISIBIICHHBIX TPYTHOCTEH;
® OIEHUBAaTh COOTBETCTBHE pe3ylbTaTa LEIH U YCIOBUSAM, OOBSACHATH MPHUUUHBI
JOCTHKEHUSI WM HEIOCTHXKEHUS PEe3yJbTaTOB JAEATEIbHOCTH, HAXOIWTh OILINOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.
MNPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBarh MOHATUAMH: TOYKA, MPsAMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX MPU PEIICHUU TE€OMETPUUYECKUX
3ajad.

OnepupoBaTh TMOHATUSMH: MAPAJUICTIBHOCTh M MEPIEHIUKYISIPHOCTh TPSMBIX U
TJIOCKOCTEM.

KrnaccudumupoBaTs B3aUMHOE PaCIONIOKEHUE TPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaThb TOHATUAMHU: JIBYTPAaHHBIA Yroj, TpaHH [ABYIPAaHHOTO Yyria, pedpo
JIBYTPAHHOTO YTJIa; TMHEHHBIN YroJl ABYTPaHHOTO yIila; TpagyCcHasi Mepa JIBYTPaHHOIO yTJa.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBIMYKJIBII MHOTOTPAHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPaBUIILHBIN MHOTOTPAHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napajuiejaenumnes, Kyo).

KnaccudunupoBaT MHOTOTpAaHHUKH, BBIOMpass OCHOBaHUSA IS KiIacCU(UKALUU
(BBITTYKJIBIE W HEBBIMYKJIBIC MHOTOTPAHHHWKH; TPAaBUIbHBIC MHOTOTPAHHUKH, TIPSIMBIC W
HAKJIOHHBIE TIPU3MBI, TapalIeeUIIeIbl).

OrniepupoBaTh MOHIATHAMU: CEKYIIas TUIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSICHATH IPUHIIUITBI TIOCTPOSHUS CEUEHUH, UCTIONb3YyS METO/I CIIEIOB.

CtpouTth CeueHHUs] MHOTOTPAHHUKOB METOJIOM CJIEJOB, BBITIOJHSTH (BBIHOCHBIE) TUIOCKHE
YEepTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemate 3amaum Ha HaXO0XKJACHHE TEOMETPUUYECKMX BEIUYMH 10 o0paslaM Wiu
aNropuT™MaM, MPUMEHSSE W3BECTHBIE aHAJUTHYECKHE METOJbl TMPHU PEHICHHH CTaHAApTHBIX
MaTeMaTUYeCKNX 3a7a4 Ha BBIYUCICHUE DPACCTOSIHUN MEXAY IBYMS TOYKAMU, OT TOUYKH JIO
NPsIMOM, OT TOYKH /10 TUIOCKOCTH, MEXKIY CKPEIIUBAIOUIUMUCS MPSMBIMHU.

Pemare 3amaum Ha HaxOXJICHHE TEOMETPUUYECKUX BEIUYMH 10 o0paslaM WiIu
QIropuTMaM, MPUMEHSST W3BECTHBIE aHAJTUTHYECKHE METOJbl MPU PEUICHUH CTaHIapTHBIX
MaTEeMaTUYECKUX 3aJl1ad Ha BBIUMCICHUE YTJIOB MEXKIY CKPEIIUBAIOIIUMUCS MPSMBIMHU, MEXITY
MPSIMOM M MJIOCKOCTBIO, MEKY MIIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boeruncnsate 00bEMBI U TIONIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMUa) ¢
npuMeHeHneM (opMys; BBIUUCIATH COOTHOIICHUS MEXAY IUIOMIAIsIMHU TOBEPXHOCTEH,
00BEMamMu TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TMOHATUSIMH: CHUMMETPUS B TPOCTPAHCTBE;, IIEHTP, OCh H IIJIOCKOCTh
CUMMETPUU; EHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

N3Bnekats, mpeoOpa3oBBIBaTh U HHTEPIPETUPOBATH HHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKUx GUTypax, MpeJCTaBICHHYIO Ha YepTekaxX U PUCYHKAX.

[TpumensTe reoMmerpuueckue (akTbl [ PELUICHUS CTEPEOMETPUYECKHX — 3ajad,
MPEANOIararouX HECKOJIbKO IIaroB PEIICHHs, €CIM YCJIOBHUS MPUMEHEHHUs 3aJlaHbl B SIBHOU
dbopwme.

[IpuMeHsATh TpocCTEWIlIMEe MPOrpPaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a/1au.

[IpuBoauTh mHpUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEM B TMPUPOJEC U IKU3HH,
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB T€OMETPUH B HCKYCCTBE.



IIpuMeHATh NOJIy4CHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH PEANBHBIE CUTYyallUd M
OPUMEHSTh HM3YyYEHHBIE TOHATUS B  MpOLECcCe IOMCKa  PEIIeHUs  MaTeMaTH4YeCKH
chopMyITMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEATbHbIE CHTyallud HA S3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJEIU C HCIHOJB30BaHHMEM T'€OMETPUUYECKHUX IMOHSITHH U TEOpeM,
anmapara anreOpbl; penarh NPakTHYeCKUe 3a7aui, CBA3aHHbIE C HAXOKACHUEM IeOMETPUIECKUX
BEJIMYMH.

11 KUIIACC

OnepupoBatb MOHSTUAMU: HWIMHIpUYECKast MTOBEPXHOCTb, oOpazymomiue
[WIMHAPUYECKON MOBEPXHOCTH; IIMIIMHP; KOHUYECKAask TOBEPXHOCTb, 00pa3yIOLIHe KOHUYECKOM
MOBEPXHOCTHU, KOHYC; chepuuecKas MOBEPXHOCTb.

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

OOBSCHATH CIIOCOOBI MOTyYEHUS TeJl BpallleHusl.

KrnaccudunupoBaTs B3aUMHOE pacrioiioKeHue cephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMH: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CETMEHTa;
IapOBOM CJIOM, OCHOBaHUE APOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Bbrancnsate 00bEMBI U TUIOIMIAU TOBEPXHOCTEH TEN BpallleHUs, TeOMETPUUYECKUX Tel C
pUMEHEHHEM (HOPMYIL.

OnepupoBaTh MOHSATUSMU: MHOTOTPAaHHHK, BIHCAHHBIA B chepy M OMHCAHHBIN OKOJIO
cdepsl; chepa, BMcaHHAs B MHOTOTPAHHUK HJTU TEJIO BPAIICHUS.

BbIUHCHSATS COOTHOIICHHS] MEXAY IUIOIIAAIMU MOBEPXHOCTEH M 00bEMaMU MOJOOHBIX
TeN.

N3o0paxarh u3yyaemble (UTYpPHl OT PYKH M C HPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
HHCTPYMEHTOB.

BbIMOMHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYp: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHHUSI TEJ BPAILCHHUS.

W3Brekarb, MHTEPIPETUPOBATh U MPEoOPa30BBIBATH HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YEPTEKaxX U PUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.

Brimonaars I[CflCTBPISI CJIOKCHUA BCKTOPOB, BBIYUTAHUA BCKTOPOB U YMHOXXCHUS BCKTOpaA
Ha YUCI0, OOBSICHAThH, KAKUMHU CBOMCTBAMU OHH 00JIaaroT.

IIpuMeHATh paBUIIO MapasuIeICNIIE A,

OnepupoBaTh MOHATUSMU: JEKAPTOBBI KOOPAMHATBHI B IMPOCTPAHCTBE, BEKTOP, MOIYIb
BCKTOpA, PaBCHCTBO BCKTOPOB, KOOPAMHATBI BEKTOpPA, YIOJ MCEKAY BCKTOPaMH, CKaJIAPHOC
MIPOU3BEJICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

HaxoauTbh cyMMy BEKTOPOB U MPOU3BEJCHHE BEKTOPA Ha YHCIIO, YOl MEXKIY BEKTOpaMH,
CKAJIIPHOE MPOU3BEAECHUE, PACKIIAIbIBATH BEKTOP IO IBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3aaBaTh IVIOCKOCTh YPaBHEHHEM B JIEKapTOBOM cHCTeMEe KOOpAMHAT.

[IpumensTh reoMerpuueckue (HakThl OIS PEHICHUS CTePEOMETPHYECKHX — 3ajad,
MPEOJIaratoIuX HECKOJIbKO IIIaroB PELICHHs, €CNIM YCJIOBUS NPHUMEHEHUs 3a/aHbl B SIBHOU
dopme.

Pemars HpOCTCfIHIHG TreOMETPHUICCKUEC 3aa4u Ha IPUMCHCHHUEC BEKTOPHO-KOOPANHATHOT'O
METO/a.

Pemars 3aladyd Ha A0Kas3aTcCJIbCTBO MAaTEMAaTHYECKHUX OTHONLIEHUN U HaXO0XICHUC
TEOMETPUUYECKUX BEITUYHMH 0 00pa3laM WIM alrOpUTMaM, MPUMEHSS U3BECTHBIE METOJbI MPH
peIlIeHNH CTaHIaPTHBIX MaTEMaTHUECKUX 3a7ay.

[IpuMeHATh IpOCTEHIINe MPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a/1au.

IIpuBoauTh mpUMEPBI MATEMATHUYECKUX 3aKOHOMEPHOCTEM B IPUPOJE U JKHU3HU,
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

IIpuMeHATh NOJIy4CHHBIC 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATh PEAJbHBbIC CUTyalUd U
NPUMEHSTh HM3yYEHHBIE TOHATHUS B  MPOLECCe TMOMCKa pEIIeHUs  MaTeMaTH4YeCKH



c(hopMyIMPOBaHHON MPOOIEMBI, MOACTUPOBATH pPEaTbHBIC CHUTYallMd HA S3BIKE TEOMETPHH,
HCCJIEN0BATh NOCTPOEHHBIE MOJIEIU C HCIOJIb30BAHMEM TI'€OMETPUUYECKUX IMOHATUA U TEOPEM,
anmapara aJreOpsl; peniaTh NPaKTUIECKUE 3a/1a4H, CBI3aHHBIC C HAXOXKJICHUEM I'€OMETPHUECKUX
BEJINYMH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIIACC
KoaunvecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM K 0
/i EpOrPAMMEI Beero OHTPOJIbHBIE pakTuyeckue (uudponbie)
padoThI padoThI oOpa3oBare/bHbIE
pecypchbl
1 BBenenune B crepeomMeTpuio 10
5 [TpsiMBIe ¥ TIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapannenbHOCTh IPSMBIX M IIIOCKOCTEH
3 [eprieHAUKYIAPHOCTH MPSIMBIX U 12
IIJIOCKOCTEMN

4 VYIubl MEXAY MPAMBIMU U IUIOCKOCTSMHU 10 1
5 MHororpaHHUKH 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHUS, PACCTOSHUS U YTIIbI 4 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0

11 KJIACC

KoumnuectBo yacos DJIeKTPOHHbIE
Ne ni/nt HaumeHoBaHue pa3iesioB U TeM Kot CHEL Mo trecieit (nbpoBbIe)
) NPOrpaMMbl Bcero OHTPOJIbHbIE pa eckue p
padoTsI padoThbI oOpa3oBaTe/ibHbIEC
pecypchl
1 Tena Bpatenus 12
2 OOBEMBI TET 5 1
3 BexTops! 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpenue, 0600MIIEHNE, 7 1
cucTeMaTH3alys 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

wn Tema ypoka

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsMasi, IJI0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n300paxkeHUs HA PUCYHKAX:
n300pakeHMsl IIIOCKOCTEH, MapasuienbHbIX
IpSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

IlonsTus: NnepeceKaromumecs 1miI0CKOCTH,
MNEPECCKAOIMMUECA IpAMad U IIJIOCKOCTb

KoanuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3yYCHUS

DJIeKTPOHHbIE
nugposeie
oOpa3oBaTe/ibHbIE

pecypchl

Ilonstus: MepeCCKaromuecs 1nI0CKOCTH,
NepecCKarommecsa npsAamMasa 1 rmiIOCKOCTb

3HAKOMCTBO C MHOT'OI'paHHUKAMH,
n300pa’keHre MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha MPOEKITMOHHBIX YePTEKaAX
HauanbHble cBeieHus 0 Ky0e U nupaMmue,
ux pa3BEPTKU 1 Monenu. CedeHus
MHOT'OI'PaHHHMKOB

HauanbHble cBeieHus 0 Ky0e u nupamue,
ux pa3BépTku U Mmozenu. CedeHus
MHOI'OI'DAHHUKOB

[ToHsTHE 00 aKCHOMATHYECKOM
MOCTPOCHUU CTCPEOMECTPUN: AKCUOMBI
CTCPCOMCTPHU U CIICACTBUSA U3 HUX

[TousiTue 00 aKCHOMATHYECKOM
MOCTPOCHUHU CTCPECOMECTPUN: AKCUOMBI
CTCPCOMCTPHU U CIICACTBUSA U3 HUX

ITonsiTue 00 aKCHOMaTHYECKOM
MOCTPOCHUHU CTCPECOMECTPUN: AKCUOMBEI




CTEPCOMETPHH U CIICACTBUA U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM

10 IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI 1
CTEpEOMETPUH U CIEICTBUS U3 HUX
B3anMHoe pacnosioxkeHue npsMbIX B

11 IPOCTPAHCTBE: IIEPECEKAIOIIUECS, 1
napaielibHble U CKpellUBaroLecs
npsMbIe
[NapannenbHOCTh IPSAMBIX U IUIOCKOCTEH B

12 MPOCTPAHCTBE: MapaslIeNbHEIC PAMBIC B 1
IIPOCTPAHCTBE; MAapAJIENBbHOCTh TPEX
OpPSMBIX
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B

13 npoctpaHctse: [[apamienbHOCTh IPAMON U 1
IUIOCKOCTH

14 VYTIuibl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 VYron Mexy NpSMbIMU B IPOCTPAHCTBE

16 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE 1

17 [TapannenbsHOCTh MIIOCKOCTEMN: 1
napajuliesbHbIe MII0CKOCTH

18 CBolicTBa napajuIeIbHbIX TNIOCKOCTEN 1
[Tpocreiimme npocTpaHCTBEHHbBIE (PUTYPBI

19 Ha TUTOCKOCTH: TETPAdp, KyO, 1
napaJesenumnes

20 [TocTpoenwne ceueHmit

21 [locTpoenue ceuenumii
Kontponbnas padora mo teme "[Ipsmbie u

22 IUIOCKOCTH B IIPOCTPAHCTBE. 1
[TapayeabHOCTB NPSIMBIX U TUIOCKOCTEN"

23 [lepnenauKyISIpPHOCTD IPAMOMN U 1

IJIOCKOCTU: NICPICHAUKYIISIPHBIC IIPAMBIC B




MIPOCTPAHCTBE

[Tpsimble mapanienabHble U

24 NEPIEHIUKYJISPHBIE K IITIOCKOCTH

o5 [IpsimMble napaienbHbIe U
NEPIEHIUKYIIIPHBIE K ITIOCKOCTH

2% [Tpu3Hak NeprneHIuKyIIPHOCTH IPSIMON U
IUIOCKOCTH

27 [Ipu3Hak neprnesauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH

8 Teopema 0 psIMO¥ ITEPIIEHAUKYIISPHON
IJIOCKOCTH

29 Teopema o npsAMON NepIEHANKYIAPHON
IUIOCKOCTH

30 Teopema 0 psIMOM NEPIIEHAUKYIISIPHOU
IJIOCKOCTH
[TepieHIUKYIIAp U HAKJIIOHHBIE: PACCTOSHUE

31 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IIJIOCKOCTH
[TepieHIUKYIAp M HAKIIOHHBIE: PACCTOSHUE

32 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IIJIOCKOCTH
[IeprieHAUKYISp U HAKIOHHBIE: PACCTOSHUE

33 OT TOYKH 110 IUIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 IIJIOCKOCTH
[IeprieHAUKYISp U HAKIOHHBIE: PACCTOSHUE

34 OT TOYKH 110 INIOCKOCTH, PACCTOSTHUE OT
PSIMOM 10 TIJIOCKOCTH

35 Vsl B POCTPAHCTBE: yTON MEXY
IIPSIMOM U INIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JIBYTPAHHOI'O yIJIa

37 JIByrpaHHbIN yroj, TUHEHHBINA yroi




JIBYTPAHHOI'O yria

38

[leprieHAMKYASIPHOCTD IJIOCKOCTE:
MPU3HAK NEPICHIUKYISIPHOCTH JIBYX
IIJIOCKOCTEN

39

[leprieHAMKYASIPHOCTD IJIOCKOCTEM:
MPU3HAK NEPIECHIUKYISIPHOCTH JIBYX
IIJIOCKOCTEMN

40

[leprieHANKYASIPHOCTD IJIOCKOCTEI:
MPU3HAK NEPIECHIUKYISIPHOCTH JIBYX
IIJIOCKOCTEMN

41
42

Teopema o0 TpEX nEepHIEHAUKYIIIPAX

Teopema o TpEX nepHeHaUKyIIpax

43

Teopema 0 TpEX NepHIEeHIUKYISIPax

44

45

KoHTposbHas pabota 1mo Temam
"TleprnieHAUKYISIPHOCTD MPSIMBIX U
miockocte" u "Yribel MeXy NPSIMBIMU U
IUIOCKOCTSIMU"

IlonsTe MHOI'OrpaHHHUKa, OCHOBHBEIC
QJIEMCHTBI MHOT'OI'paHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTOTPaHHHUKH, pasBépTKa
MHOTI'OT'paHHHUKa

46

47

[Tpusma: N-yrospHas npu3Ma; TpaHu U
OCHOBaHUS IPU3MBL; IIpsiMasi U HaKJIOHHASI
pU3Mbl; OOKOBas U MOJIHAS TOBEPXHOCTh
IPU3MBI

[Tapannenenunen, NpsAMOYTOIbHBIN
napaJuleJIenuIe] U €ro CBOWCTBa

48

[Mupamuzaa: N-yronpHast nupamMua, TpaHu U
OCHOBaHME MHPaMHJIbl; OOKOBas M MOJIHAS
MOBEPXHOCTh MUPAMU/IBL; TPaBHIIbHAS U
yceu€HHas Mupamuia

49

HpaBI/IJ'HJHLIC MHOT'OI'pAaHHUKHA: TIOHATUC




HPaBHIBHOTO MHOTOTPAHHUKA; TIPaBHUIIbHAS
npu3Ma 1 npaBuJibHasA NUpaMuia,
HpaBWIbHAs TPEYTOJIbHAS TUPAMUIA U
NPaBUIBHBIN TETpadap; Kyo

IIpencrasieHue o NpaBUIBHBIX

50 MHOTOI'PaHHHUKAX: OKTadIp, AOJEKadIp 1 1
UKOCadIp.
CuMMmeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIBHO TOUYKH, MPSIMOH, IJIOCKOCTH.
o1 DeMEHTbl CUMMETPHUH B UpaMuax, 1
napajenenunenax, NpaBuIbHbIX
MHOTOT'paHHHKaX
50 Beraucienue 31eMEeHTOB MHOTOTPaHHUKOB: 1
pEOpa, AuaroHaau, yribl
[Tnomaab 60KOBOM MOBEPXHOCTU U MOJIHON
53 MIOBEPXHOCTH MPSMON IPU3MBI, TUIOIIAb 1
OCHOBaHUH, TeopeMa 0 OOKOBOK
MIOBEPXHOCTH MPSMOU TPU3MBI
[Tnomaas 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH TPABMIILHOW TUPAMUJIBI, 1
TeopeMa o IUIOoIAA1 OOKOBOM MOBEPXHOCTH
YCE4EHHOU NMUPAMHU/IBI
55 KonTposnbHas padbora no teme 1
"MHororpaHHuku"
56 [Tonsarue 06 0O6BEME 1
57 O0BEM TUpaMHuIbI 1
58 O0BEM mupamMu B! 1
59 O0BEM TUpaMHUTBI 1
60 O0BEM mupamMu B! 1
61 O06BEM npU3MBbI 1
62 OO0BEM TTPU3MBI 1




63
64

O0BEM IPU3MBI

KonTponpHas padora o teme "OO0bEMBI
MHOTOTPaHHUKOB"

65

[ToBTOpEHHE, 0000IICHNE CUCTEMATU3AIIHS
3HaHul. [locTtpoenue ceyenumii B
MHOTOI'PAHHHKE

66

[ToBTOpEHHE, 0000IICHNE CUCTEMATU3AIIHS
3HaHUU. BBIYKCIIEHHE PACCTOSIHUM: MEXKIY
JIBYMSI TOYKaMH, OT TOYKH J0 MPSMOH, OT
TOYKH JI0 THIOCKOCTH, MEXKTY
CKPEITUBAIOIIMMHUCS TPSIMBIMH

67

68

Wrorosas koHTposibHasA paboTa

[ToBTOpenue, 00600IIEHNE CHUCTEMATH3AIUS
3HaHui. Bbruncnenue yrios: Mexy
CKPEIIMBAIOIIUMUCS IPSIMBIMU, MEXKITY
HOPSMOM U TIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJIOB MEXKIY IIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: neHTp, paanyc, JuameTp;
IJIOMIA/Ib IOBEPXHOCTH Chephl

KoanuyecTBo 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3yYeHUs

3.09

DJICKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

B3aumMHuoe pacrionoxxenue chepsl 1
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K

cdepe; momans cepsl

10.09




N3o0pakenue cdepsl, mapa Ha
mockocT. CeyeHus mapa

Hunuuapudeckasi HOBEPXHOCTb,
oOpa3syromue NUIHHIPHIESCKON
MMOBEPXHOCTHU, OCh [IMJIMHIPUUYECKOMN
MMOBEPXHOCTH

17.09

24.09

HunuHap: ocHOBaHMS B OOKOBas
MMOBEPXHOCTh, 00pa3yroIas 1 och;
Iomaas OOKOBOU M IOJHOM
MMOBEPXHOCTHU

N300paxkeHne MUINHAPA HA TIIOCKOCTH.
Pazpéprra nmnmnapa. CeyeHus

HMWIMHJpA (II0CKOCTHIO, MapajienbHON
WJIH TIEPIEHAUKYISIPHOM OCH IIMIIMHIPA)

1.10

8.10

Konunueckas IOBCPXHOCTD, 06pa3y101uHe
KOHHYECKOM IMMOBEPXHOCTHU, OCb U
BCPIIMHA KOHHYECKOM ITIOBCPXHOCTHU

15.10

10

11

Konyc: ocHOBaHue U BepiInHAa,
o0pa3yroias U oCh; MIIOLIaAb OOKOBOW U
ITOJTHOW ITOBEPXHOCTH

VY ceu€HHbIN KOHYC: 00pasyronue u
BBICOTA; OCHOBaHMs U OOKOBast
IIOBEPXHOCTH

N300paxeHune koHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(TUIOCKOCTHI0, MapasuIeTIbHON
OCHOBAHUIO, U INIOCKOCTBIO, TPOXOAIIEH
yepes BEepIIHHY)

KomOunanwms Ten BparieHus u
MHOTOI'PAHHUKOB

22.10

5.11

12.11

19.11

12

MHoOrorpasHukK, ONUCaHHbINA OKOJIO
cdepsr; cepa, BnUCaHHAS B
MHOT'OTPaHHUK WJIU B TEJIO BpaleHUs

26.11




ITonsatue 00 00Béme. OCHOBHEIE

13 N N 3.12
CBOMCTBa 0OBEMOB Tel

14 O0BéM UIMHIIpa, KOHYCa 10.12

15 O06bEM mapa u wioaab chepsl 17.12
[TogoOHEbIe Tena B MPOCTPAHCTBE.

16 COOTHOIICHUS MEXKTY TUIOIIAISIMU 24.12
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TEI

17 KOHTponLI;IasI ”pa60Ta 1o Telv\:IaM "Tena 14.01
BpaueHus" u "O0beMbl Ten

18 BexTop Ha MJI0OCKOCTH U B IPOCTPAHCTBE 21.01

19 CnoxxeHue ¥ BbIYMTaHHUE BEKTOPOB 28.01

20 YMHOK€EHHE BEKTOpa Ha YUCIIO0 4.02
Paznoxenune BekTopa 1o Tpém

21 HEKOMIUIaHApHBIM BeKkTopam. [IpaBuio 11.02
napajiesenumnena
Pemienue 3aay, CBSI3aHHBIX C

22 MIPUMEHEHUEM ITPAaBHII AEUCTBUM € 18.02
BEKTOpaMHU
[IpsimoyronbHas cucTeMa KOOpJHHAT B

23 npoctpancTse. KoopanHatel BeKTOpa. 25.02
[Tpocreiinue 3aauu B KOOpAMHATAX

24 VYron mexay BekTopamu. CkansipHoe 4.03
IIPOU3BEICHNE BEKTOPOB

o5 Brrauciienue yrioB MexXy IpSIMBIMHA U 11.03
IUIOCKOCTSIMHU

26 KoopanHaTHO-BEKTOPHBIN METOJI ITPU 18.03
pelIeHNH TeOMETPHUECKUX 3aa4

27 KonrtponbHas pabora o Teme "BekTopbl 7503
1 KOOPAMHATHI B MPOCTpaHCTBE"

28 [ToBTOpenue, 0600mEeHNE U 3.04

CHCTeMaTHu3alus 3HaHUH. OcHOBHBIC




29

¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHUE, 0600IICHNE 1
cucremMaru3anusd 3HaHuid. OCHOBHEBIC
¢burypsl, pakThl, TEOPEMBI Kypca
TJIAHUMETPUHU

15.04

30

[ToBTOpEeHME, 0000IIEHNE U
cUCTEMATHU3aIWs 3HAHUN. 3a1a4uun
IJIAHUMETPUHU ¥ METOJIBI KX PEIICHHS

22.04

31

[ToBTOpEeHME, 0000IIEHNE 1
cUCTEMAaTHU3aIMs 3HAHUN. 3a1a4yun
IJIAHUMETPUHU U METOJIBI MX PEIICHHS

29.04

32

33
34

[ToBTOpEeHME, 0000IIEHNE U
cucremaru3anus 3HaHuid. OCHOBHBIE
¢burypsl, pakThl, TCOPEMBI Kypca
CTCPEOMETPUU

HroroBas koHTpobHAs paboTa

[ToBTOpenue, 0600IIEHNE U
CUCTEeMaTH3alusl 3HAaHUH

6.05

13.05

20.05

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET



