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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueGHOTO Kypca «I'eomerpusi» 6a30BOro ypoBHS A O0y4YaroIIUXcs
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DeaepantbHOro rocyAapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
HPEIBSBIIEMBIX K MaTeMAaTHYECKOMY OOpa30BaHHUIO, ¥ TPAJUIMN POCCHUIICKOrO 00Opa3oBaHWUSL.
PeaJII/I3aLII/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KJIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
O6H_[€Ky.HBTypHOI‘O, JIMYHOCTHOTI'O 1 ITO3HABATCJIBHOI'O PA3BUTHA JIMYHOCTHU 06yqa}0mnxcsl.

HEJU U3YUEHHUS YYEBHOI'O KYPCA

BakHOCTh y4eOHOro Kypca T€OMETPHH Ha YpPOBHE CpEIHEro oomero o0pa3oBaHUS
00yCIIOBJICHA TPAKTHYECKOH 3HAYMMOCTBIO METAMPEAMETHBIX W TPEIMETHBIX PE3yIbTaTOB
00y4YeHHsI TCOMETPHH B HANPABJICHUU JIMYHOCTHOTO Pa3BUTHS OOydaromuxcs, (OpMHUpPOBAHHUS
(GYHKIMOHATIBHON MaTeMaTUYeCKOW TPAMOTHOCTH, HW3YUYCHHs IPYTUX YUeOHBIX IMCIHUIUIMH.
PazButne y oOydaromiuxcsi NMPaBHIBHBIX MPEICTABICHUH O CYIIHOCTH W TPOUCXOXKICHUU
TEOMETPHUYECKUX a0CTPAKIUKA, COOTHOIICHUU PEATbHOTO U HICAILHOTO, XapaKTepe OTPaKCHUS
MaTeMaTHYECKOW HAYKOH SIBIICHHH W MPOIIECCOB PEAIbHOTO MUPA, MECTE FEOMETPUH B CHCTEME
HAyK M pOJM MATEeMaTHYECKOTO MOJCIUPOBAHMS B HAyYHOM I[IO3HAHUHW W B IPAKTHKE
CHOCOOCTBYeT (OPMHPOBAHUIO HAyYHOIO MHPOBO33PCHUS YYAIIMXCSI, a TaKXKe KadyecTB
MBIIUICHHS, HEOOXOIUMBIX JIJISl /IalITAI[IU B COBPEMEHHOM OOIIECTBE.

['eomerpust sBIsieTCSI OJHMM K3 0a30BBIX IPEAMETOB HA YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHMs, TaK Kak 00ECIeYrBaeT BO3MOXKHOCTh M3YYCHHUS KakK JWCIHMIUIAH €CTECTBEHHO-
HAYYHOH HaIPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbIIUIeHHE, (OPMUPYEMOE MPH H3YYCHUH OOYYAIOUIMMHCS MOHATHHHBIX
OCHOB T'E€OMETPUU M TIOCTPOCHUM IICTIOYKU JIOTUYECKUX YTBEPXKICHUI B XOJIe pEIICHUS
FCOMETPHUYCCKUX 3ajad, YMCHHE BBIIBUTaThb W OMPOBEPraTh THMIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCSl TIPU PEIICHUM 3aj7ad eCTECTBEHHO-HAYYHOTO IHWKJIA, B YAaCTHOCTH W3 Kypca
bu3uku.

YMeHHe OPUEHTUPOBATHCS B IIPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTIX
JESATSIIbHOCTH 4esioBeka. OpueHTaIus JeloBeka BO BPEMEHHU M MPOCTPAHCTBE — HEOOXOAMMOe
YCIIOBHE €0 COI[HAILHOTO OBITHS, (hOpMa OTPAXKCHHS OKPYKAIOIIETO MUPA, YCIOBUE YCIEITHOTO
MO3HAHUS u AKTHBHOTO peodpa3oBaHus JIEHCTBUTEIILHOCTH. OnepupoBanue
NPOCTPAHCTBEHHBIMU 00pa3aMu OOBEAMHSET pa3Hble BUIBI YUCOHOW M TPYTOBOM JESITEIBHOCTH,
SBIIICTCS OJHUM W3 TPO(ECCHOHATHLHO BaXXHBIX KAauecTB, IMO3TOMY aKTyaJbHA 3ajada
(dopMHpOBaHUs Y 00YUAIOIIMXCS TPOCTPAHCTBEHHOTO MBITIICHHS KaK Pa3HOBHIHOCTH 00pa3HOTO
MBIIIEHHS] — CYIIECTBEHHOTO0 KOMITOHEHTa B MOATOTOBKE K MPAKTUYECKOH JESITEIBHOCTH T10
MHOTHM HaIpPaBJICHUSM.

Llens ocBOeHUS MTporpaMMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpOBHE OOyUECHHS
— oOmieoOpazoBarenbHOE M OOIIEKYJIBTYPHOE DPAa3BUTHE OOYyJarOmIMXCS 4Yepe3 oOecredeHue
BO3MOYKHOCTH MPHOOPETEHUSI M UCIIOIB30BAHUS CHCTEMATHUYECKUX T'€OMETPHUECKUX 3HAHHH U
NCHCTBUH, CICIU(PUUHBIX TEOMETPHUH, BO3MOXXHOCTH YCIICITHOTO TIPOIOJIKCHUsT 00pa30BaHUs 110
CHENHATBHOCTSM, HE CBA3aHHBIM C MMPHKJIAIHBIM HCIIOJb30BAHHEM T€OMETPHH.

[Tporpamma o reomeTpun Ha 6a30BOM ypOBHE ITpeIHA3HAUCHA JIJIs1 00 yJaroIInuXCsl CpeTHEH
IIKOJIbI, HE HWCIBITHIBABIINX 3HAYMUTEIBHBIX 3aTPYAHEHHH Ha YPOBHE OCHOBHOTO OOIIEro
obOpa3oBanus. Takum o0Opa3zom, oOyuaromiuecss Ha 0a30BOM ypOBHE JOJDKHBI OCBOUTH OOIIHE
MaTeMaTHYECKHUE YMEHHS, CBSI3aHHbIE CO CIenn(UKON TeOMETPUH U HEOOXOAUMBIE TS KU3HHU B
coBpeMeHHOM o01ecTBe. KpoMe 3Toro, oHM MMEIOT BO3MOXKHOCTh M3YyYUTh T€OMETPHIO Oolee
NIyOOKO, €Cli B JAJBHEWIIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPHUYCCKHX 3HAHHUSX B
npohecCHOHANBHOM NeTeLHOCTH.



I[OCTI/I)KCHI/IG e OCBOCHUS MPOTrpaMMEbL O6€CH€‘II/IBaeTCSI PCHICHUCM COOTBCTCTBYIOIIUX
3amau. [IpuopureTHbIMU 3a1auaMu ocBoeHus Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHEe B 10—11
KJ1accax SIBJISIFOTCS:

o dbopMupoBaHUE MPEACTABICHUS O F€OMETPUHM KaK YacTH MHPOBOM KYJIbTYpHI U
OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;
o dbopMupoBaHUE MPEJCTaBICHUS O MHOIOIPAHHUKAX M TellaX BpalleHUs KaK O

BRKHEUIIMX MAaTEMAaTUYCCKUX MOJEIISIX, TO3BOJISIONINX ONMUCHIBATh M U3ydaTh Pa3HbIC SIBICHUS
OKPYXXaIOIIEro MHUPa;

o dopMupoBaHUE YMEHHS PaCIO3HABATh HAa YEPTEXKaX, MOACISIX U B peallbHOM MUPE
MHOTOTPaHHHUKH 1 TEJIa BPAICHNUS;

o OBJIQJICHUE METOJAaMH pEIIeHUs 33/7a4 Ha IOCTPOCHHS Ha H300PAKECHUAX
IPOCTPAHCTBEHHBIX (pUryp;

o dopMupoBaHHE YMEHUS OIEPUPOBATH OCHOBHBIMH MTOHATHSMHU O MHOTOTPAaHHHUKAX
¥ TeJIaX BPAIIEHUs U MX OCHOBHBIMU CBOMCTBaMH;

o OBJIQJICHUE AITOPUTMAaMH pEUICHHsST OCHOBHBIX THIIOB 3ajad; (opMupoBaHUe

YMCHUA IMPOBOAMTH HECJIOXKHBIC J0Ka3aTCJIbHBIC pacCyxxacHus B X0J€ pemicHuAd
CTCPCOMECTPHUYCCKUX 3a/lad U 3a71a4 C IIPAKTHUYCCKUM COACPIKAHUCM,

. pa3BUTHE HHTEJUIEKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEHW 00ydaroImuxcs,
MI03HABATEJIbHON aKTUBHOCTH, UCCIIEAOBATEIbCKUX YMEHUM, KPUTUUHOCTH MBILICHUS;
. dopmupoBaHrne (QYHKIIMOHATBHOM T'PaMOTHOCTH, PEJICBAHTHOW T'€OMETPHH:

YMEHME PACIIO3HABATH MPOSBICHUS F€OMETPUUECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEN B
peabHbIX KU3HEHHBIX CUTYALUSX W IPU U3YYEHUH JIPYTUX Y4eOHBIX MPEAMETOB, MPOSBICHUSA
3aBHCUMOCTEHl M 3aKOHOMEPHOCTEW, (OPMYIHPOBATh MX Ha S3bIKE T€OMETPUU M CO37aBaTh
reOMETPUYECKUE MOJEIH, MPUMEHSATh OCBOEHHBIH T€OMETPUYECKMH amnmapaT JUlsl peleHHs
IIPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4, UHTEPIIPETUPOBATh U OLICHUBATh [10JYYEHHbIE PE3YJIbTATHI.

OTnu4UTeNbHON 0COOEHHOCTHIO POrPAMMBI SBJISIETCS BKIIIOUEHHE B KYpC CTEPEOMETPUHU B
Hayaje ero U3y4yeHus 3a/1ay, pelaeMblX Ha YPOBHE UHTYUTUBHOI'O MO3HAHUS, U ONPEACIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO M
IPOCTPAHCTBEHHOTO  MBILIUIEHUS, CTUMYJIMPYET TMPOTEKaHHE WHTYUTHUBHBIX IPOILIECCOB,
MOTHUBHPYET K JaIbHEUIIEMY N3YUEHHIO NIPEAMETA.

[Ipenmourenue OTHAETCS HArIAJHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHus, TO €cCThb
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-NPAKTUYECKOU
JeSITeNIbHOCTH. Pa3BuTHE MPOCTPAHCTBEHHBIX MPEACTABICHUH y yJallluXCsl B Kypce CTepEOMETPUHN
NPOBOJIUTCS 3a CUET pELIeHMs 3a7ay Ha CO3JjaHHe NPOCTPAHCTBEHHBIX OOpa3oB M 3ajay Ha
ONepUpPOBAaHUE MPOCTPAHCTBEHHBIMU oOpa3amu. Coznanue obpaza MPOBOAUTCA C ONOPOH Ha
HarJsIHOCTh, @ ONEpUPOBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHUS OT HATJISATHOCTH, MBICTIEHHOTO
M3MEHEHUS €ro UCXOJAHOTO COAEepKaHUsI.

OcHoBHBIE copepaTenbHble JuHUM Kypca «l'eometpum» B 10-11 kaccax:
«MHororpanHuKn», «lIpsiMble M IJIOCKOCTH B NMPOCTPAHCTBEY, «Tena Bpamenus», «BekTopsl n
KOOpJMHATHI B IPOCTPAHCTBE». POPMUPOBAHNE JTOTHYECKUX YMEHUN PacIpeAeiseTcsl HE TOIbKO
MO0 COJEp)KaTeIbHbIM JIMHUSM, HO W MO TrojJaM OOyYeHHs Ha YpPOBHE CpPEIHErO OOIIEro
o0Opa3oBaHusl.

Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOLIEE IPEAMETHBIM pe3yJbTaTaM OCBOEHUS
paboueil mporpamMmebl, pacrpeeiaEHHbIM M0 TogaM 00yUueHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
4yTOObl  OBJAJCHHE T'€OMETPUYECKUMH  TMOHATHSAMM W HABBIKAMU  OCYILECTBIISIIOCH
MOCIIEZI0BATENbHO M MMOCTYHATeNbHO, C COOJIIOJIEHUEM TPUHIMIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAIMCH B OOIIYIO CUCTEMY I€OMETPUYECKUX MPEACTABICHUH 00yJaronuxcs,
pactupsis 1 yrayOssist e€, 00pa3ysi IpOYHble MHOXKECTBEHHBIE CBSI3U.



MECTO YUEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha uzyuenue reomerpun oTBoauTCs 2 4yaca B Heaento B 10 kinacce u 1 yac B Hepenmo B 11
KJIacce, BCEro 3a JBa roaa ooyuenus - 102 yaeOHBIX Yaca.

COJAEP)KAHUE YYEBHOI'O KYPCA

10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTEpeOMETpUH. Touka, IpsiMasi, INIOCKOCTh, pocTpaHcTBo. [loHaTne
00 aKCMOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anMHOe pacrnosnoxkeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
CKpeIIMBamoIuecs npsaMble. IlapamienbHOCTs NPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuleJbHble IpsAMbIE B IPOCTPAHCTBE; MApAJJIENIBHOCTh TPEX NPSMBIX; MHapaIeIbHOCTh
IPSIMOM M IUIOCKOCTH. YIJIBI C COHAIPABJICHHBIMH CTOPOHAMM; Yrojdl MEXKIy MNpSMBIMU B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IMapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napaieNbHbIX m1ockocTel. [Ipocreiiue npocTpancTBEHHbIE (PUIYpBI HA MIJIOCKOCTU: TETPa’p,
KyO, mapauiesNienuIie]; MoCTPOSHNE CEUCHUH.

[lepnieHAUKYIApPHOCTS NOPSAMOM M IUIOCKOCTH: IEPIEHIAUKYJISAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MpSAMbIE NapauIeJIbHbIE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, IpU3HAK
NEPIEHIUKYJIIPHOCTU IPSIMON U INIOCKOCTH, TEOPEMA O MPSAMOU NEPIEHANKYIISIPHOMN INIOCKOCTH.
Vrisl B IPOCTPAHCTBE: YIOJl MEKY IIPSIMOM U IJIOCKOCTBIO; IBYITPAHHBINA YIOJI, JMHEHHBIN yroJl
JByrpaHHoro yria. llepneHauvKynasp M HaKJIOHHBIE: PAacCTOSHUE OT TOYKH N0 IUIOCKOCTH,
paccTostHie OT IPSMOM 10 TUIOCKOCTH, TPOEKIHs (PUTYpHI HA TUIOCKOCTh. [leprneHnnKynspHOCT
IUIOCKOCTEHM: INpHU3HAK IMEPHEHIAUKYJIIPHOCTH JBYX IulockocTed. Teopema o  Tpéx
NEePIEeHIUKYIIApax.

MHOTOrpaHHUKH

[lonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOTOIPDAHHUKA, BBINYKJIbIE U
HEBBINTYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yronpHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapanmnenenunen, NpsAMOYTOJBHBIN Mapajjlesienunen U ero cpoicrea. IIupamuaa: N-yromapHas
NUpaMujia, TPaHU M OCHOBAaHUE NHUPAMU[bl; OOKOBas W IOJIHAS IOBEPXHOCTH IHUPaMUJIBbI;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuaa. OJIEMEHTHl MNpU3Mbl W nupamuasl. [IpaBunbHbIE
MHOTOTPaHHHUKU: MOHSITHE MPABUIBHONO MHOTOIPAaHHUKA; MpaBUibHAs MpU3Ma M MpaBUIbHAS
nUpamMu/ia; NpaBUIbHAs TPEYrojbHasi MUpaMuia U MPaBUWIbHBINA TeTpasap; Ky0. [Ipencrasienue o
MPABWJIbHBIX MHOTOTPaHHUKAX: OKTAa3/Ip, AOAEKadIp U ukoca’ap. CeueHus Mpu3Mbl U TUPAMUIbL.

CuMMeTpuss B TIPOCTPAHCTBE: CHMMETPHSI OTHOCUTENIBHO TOYKH, NPSMOM, IUIOCKOCTH.
DneMEeHTbl CAMMETPUH B TUpaMuax, napasuiesenuneiax, paBuIbHbIX MHOTOTPaHHUKAX.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MOBEPXHOCTH U MOJHOM MOBEPXHOCTHU MPSIMOM MPU3MBI, IUIOIIA/Ib OCHOBaHM, TeOpeMa 0 O0KOBOM
HOBEPXHOCTH MpsiMOi mpu3Msbl. [Inomans 60KOBOI MOBEPXHOCTH M MOBEPXHOCTU MPABUIBLHON
NUPaMHU/JIbI, TEOPEMA O TUIoHIaM yceu€HHOM nupamuabl. [lonstre o0 00béme. OOBEM nupamMubl,
IIPU3MBL.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMAASMH MOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KJIACC

Tesa BpameHus

[Munuaapuyeckas TOBEPXHOCTh, OOpasylolue WINHIPUYECKOH TMOBEPXHOCTH, OCh
MATUHAPUYECKONW TTOBEepXHOCTH. L{umuHap: ocHOBaHUS B OOKOBAsi TOBEPXHOCTH, 00pa3yromas u
0Cb; IIOMIaAh OOKOBOI U TIOTHOM MOBEPXHOCTH.



Konnueckasi MoBepXHOCTb, OOpa3ylollMe KOHUYECKOM IMOBEPXHOCTH, OChb M BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BepIIMHA, OOpasyiolas M OCh; IJIOLIAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliie W BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHtp, paadyc, AUaMeTp; IJIOMIAAL IMOBEPXHOCTH cdepbl. BizaumHoe
pacrnosioxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIoIab chepol.

N3o00pakeHue e BpalieHus Ha IIocKocTu. Pa3BépTka HUIuHIpa U KOHYCA.

KomOunanuu Tten BpamieHus ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, ONUCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitue 00 o00BEMe. OcHOBHBIE CBOlcTBa 00BEMOB Teln. Teopema 00 o00bEME
IPSIMOYTOJIBHOT'O NapaJijiesienumneaa u cieacTBus u3 He€. O0bpEéM nunuuapa, konyca. O0bEM mmapa
U TUIOIIAb Chephl.

[TonoGuble Tema B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOUIAIAMHU TOBEPXHOCTEH,
00BéMaMu ITOLOOHBIX TEI.

Ceuenust wmwiMHIApa (MapauiebHO U NEPHCHAUKYJISIPHO OCH), CEUYEHHS KOHYyca
(mapaenbHOe OCHOBAHUIO M MPOXOAIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BexkTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B pocTpaHcTBe. CI0KEHUE U BBIYMUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHHEM PABUII IEUCTBUI C BEKTOPAMHU.
IIpsmoyronbHas cucremMa KOOpAMHAT B IpocTpaHcTBe. KoopaunHarsl BekTopa. IIpocreimme
3a/layd B KOOpAMHAaTax. Yroa Mexay BekTopaMu. CKallipHOE IPOU3BEIECHHE BEKTOPOB.
Borunicnenue yrioB Mexay HNpsMBIMU U IUIOCKOCTAMHU. KOOpIuHATHO-BEKTOPHBIA METOJ IpU
PELICHUU T€OMETPUUECKUX 3a/au.

IINTAHUPYEMBIE PE3YJIbTATBI

JINYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE PpEe3yNbTAaThl OCBOEHHS MporpamMmbl yyeOHOro mnpenmera «MaTemaTHkay»
XapaKTepPU3YIOTCS:

I'pa:knanckoe BocnuTaHue:

c(OpPMUPOBAHHOCTHIO TPAKIAHCKOW TMO3MIMHU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIE€HAa POCCHUHCKOro OOIIECTBa, MPEICTABIIEHUEM O MAaTEMaTUYECKMX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHUH, MpOIenyp TpakJaHCKOTro oOIiecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJEIHCTBOBATH C COLUAIbHBIMU HHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSIMH U Ha3HAYCHHEM.

I[MaTpuoTHyeckoe BOCUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPaKIAHCKON HACHTUYHOCTH, YBAKEHUS K MPOIILJIOMY U
HACTOAIICMY pOCCHfICKOfI MaTEMAaTUKH, HCHHOCTHBIM OTHOIIICHUEM K JOCTUXXCHUAM pOCCHfICKPIX
MaTEeMaTUKOB M POCCHICKON MaTeMaTH4eCKOW IIKOJbI, K MCIOJb30BAHUIO ITUX JOCTHKCHUN B
JIpYTUX HayKax, TEXHOJIOTUSAX, chepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH PpOCCHHCKOrOo Hapona; CcHOpPMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTYIKEHUH HAYKH W JISATSIBHOCTHIO YUEHOT0; OCO3HAHWEM JIMYHOTO BKIIAJa B MOCTPOCHHUE
YCTOHYHBOTO OYyTYIIETO.

JcTeTnYEeCKOEe BOCIIUTAHME:

OCTETUYECKUM  OTHOUIEHHWEM K MHpPYy, BKJIIOYas OCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aj7ad, pEIICHUH, pPacCYKICHUH; BOCIPUUMYHUBOCTHIO K
MaTeMaTHYECKUM acCIeKTaM Pa3InIHbIX BHIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHNE:



c()OPMUPOBAHHOCTBIO YMEHHS TPHUMEHATh MaTeMaTHYeCKHEe 3HaHWsS B HHTEpecax
3I0POBOTO W 0e30MacHOro oOpas3a KHM3HH, OTBETCTBEHHOTO OTHOIIECHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHMEe, COATAHCHPOBAHHBIA PEKUM 3aHSATUU M OTABIXA, peryispHas (usudeckas
AKTUBHOCTH); (DU3UYECKOTO COBEPIICHCTBOBAHUS, MPH 3aHATUSX CIIOPTUBHO-03JOPOBUTEIILHON
JeSITebHOCTBIO.

TpyaoBoe BociMTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTU TPYIOJIOOHUS; MHTEPECOM K PA3ITUYHBIM
chepam mpodheCCHOHATLHON JIEATEILHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON M €€ MPHIIOKECHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP OymyIiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIS
JKU3HCHHBIC IIJIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYeCcKOMY OOpa3oBaHUIO H
camM000pa30BaHUIO Ha POTSHKCHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIIICHUN
NPaKTUYCCKHX 3a/1a4 MATEMaTHYEeCKOM HAaIIPaBICHHOCTH.

IK0JIOTHYECKOE BOCITUTAHUE:

C(OPMHUPOBAHHOCTHIO DKOJOTHYECKOW KYJIbTYPHI, MOHUMAHHEM BIIUASHUS COIMATIBHO-
HYKOHOMHYECKUX TPOIIECCOB HAa COCTOSIHME NPUPOJHOM M COIMAIBHON Cpelbl, OCO3HAHHWEM
rI00abHOTO ~ XapaKTepa JKOJOTMYECKHUX  MpOoOJIeM; OpUCHTAlMeH Ha  NPUMCHEHUE
MaTEeMATHYECKUX 3HAHWUN YISl PEHICHHS 3a7ad B O0JIACTH OKPYXKAIOMICH Cpelbl, TUIAHUPOBAHUS
MOCTYIKOB ¥ OIICHKHM WX BO3MOJKHBIX ITOCIIEJICTBUH JIUIsI OKPY)KAOLICH CPEIbI.

LleHHOCTH HAYYHOTO MO3HAHMS:

Cc(OPMHUPOBAHHOCTEIO MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW U OOIIECTBEHHOW MPAKTHKH, TOHMMAHUEM MaTEeMAaTHYECKON HAyKH Kak chepsl
YeJIOBEYCCKOM JICATEIILHOCTH, 3TANOB €€ pa3BUTUSl M 3HAYUMOCTH JUISl Pa3BUTHSI IMBUIIH3AIINY;
OBJIAJICHUEM SI3BIKOM MAaTEMATHKU U MaTEMaTHIECKOU KYJIbTYPOM KaK CPEJCTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYILECTBJIATH MPOCKTHYIO U MCCIICIOBATEIBCKYIO IEATEIILHOCTh MHIUBUIYAILHO

U B IpymIe.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHS TPOTPaMMBbl Y4eOHOTO mpeaMeTa «MaTeMaTika
XapaKTepU3yIOTCS ~ OBJAJCHHEM  YHHBEPCAIbHBIMU  MO3HAGAMENbHBIMU  OeliCBUiMU,
VHUBEPCANHBIMU — KOMMYHUKAMUBHBIMU — OCUCMEUAMU,  YHUBEPCANbHBIMU — Pe2yNsmMUEHbIMU
oeticmeusMuU.

1) Vuusepcanvrvie nosnasamenvhsle Oelicmeus, obecneyusarom Gopmuposanue 6a306vix
KOCHUMUBHBIX NPOYeccos 00yYarowuxcsa (0ceoeHue mMemooo8 NO3HAHUS OKPY#Caroue2o Mupd,
NpUMeHeHUe 102UYeCKUX, UCCTe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ uHgopmayueti).

Ba3oBble 1oruveckue aeicTBUA:

o BBISBIISAITh M XapaKT€PH30BaTh CYIIECTBEHHbIE NPU3HAKM MaTEeMAaTHYECKUX
00BEKTOB, MOHATUH, OTHOUIEHUH MEX]y MOHATHAMM; (GOPMYIHPOBATH ONPEACICHUS MOHATHIA;
YCTAHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KIACCH(HUKAIIMKA, OCHOBAHUS Ui O00OUICHHS W
CpaBHEHMsI, KpUTEPUH ITPOBOIUMOIO aHAIN3a;

. BOCIPUHUMATh, (POPMYIHPOBATh U MPE0OPa30BbIBATh CYXKICHUS: YTBEPAUTEIbHBIC
U OTpHIaTeIbHbIE, EAMHUYHBIE, YaCTHBIE U OOLINE; YCIOBHBIE,
. BBISBIIAITH MaT€MaTU4YECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U IIPOTUBOpPEYUS B

dakTax, JaHHBIX, HAOMIONEHUSX U YTBEPXKICHHSX; MpeliaraTb KPUTEPUH MJIs BBISIBICHHS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUIL;

o JenaTb BBIBOABI C MCIHOJIB30BAHMEM 3aKOHOB JIOTWKHM, JEAYKTHBHBIX H
WHIYKTUBHBIX YMO3AKIFOYEHUH, YMO3AKIHOYEHUHN 110 AaHAJIOTHH;
. [IPOBOJUTH CAMOCTOSITEIIBHO JIOKA3aTEJIbCTBA MATEMATHUYECKUX YTBEPKICHUU

(mpsiMble M OT TPOTHBHOIO), BBICTPAWBATh APTyMEHTAIMIO, MPUBOAUTH TIPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/IEHUS U BBIBOJIBL;



o BBIOMpATH CII0CO0 pelieHus yueOHOH 3a1aul (CpaBHUBATh HECKOJIBKO BapHAHTOB
peuieHus, BBIOMpaTh HamOoyiee MOAXOMAIIMI € YY4E€TOM CaMOCTOSTEIBHO BBIJICICHHBIX

KpUTEPUEB).
Ba3oBrble ucciaenoBaresLCKUe AeliCTBHSA:
° UCIIOJI30BaTh BOMPOCHI KAaK HCCIAEAOBATEIbCKUA HMHCTPYMEHT IIO3HAHUS;

(dbopMyIUpOBaTh BOMPOCHI, PUKCHUPYIOIINE IPOTUBOPEUHE, TPOOIIEMY, YCTAaHABIUBATH UCKOMOE U
JaHHOE, (HOPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATh CBOO IMO3UINI0, MHEHHE;

o MPOBOANTH CaMOCTOSITEIPHO CIUTAHWPOBAHHBIN KCIIEPUMEHT, MCCIEIOBAaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOrO OOBEKTa, SIBIICHHUS, IMPOIIECCA, BBIIBICHUIO
3aBUCUMOCTEH MEXy 00BEKTaMH, SIBJICHUSIMH, TTPOIICCCAMH;

o CaMOCTOSITENILHO (OPMYJTUPOBATh OOOOIICHHWS W BBIBOABI IO pE3yjbTaTaMm
MPOBEAEHHOTO  HAONIONCHUsS, WCCICOBAHMS, OIICHHBATh JIOCTOBEPHOCTh  IOJNYyYEHHBIX
pe3yJIbTaTOB, BEIBOJOB U 000OIICHHIA,

o MPOTHO3MPOBATh BO3MOXKHOE pA3BUTHE IMPOIECCa, a TAaKKe BBIABUTATH
MIPEJIITOJIOKECHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSIX.

PatGora ¢ undopmanmeii:

° BBISBJISITH JePUIUTH HH()OPMAIIMH, JAHHBIX, HEOOXOUMBIX JIJIsl OTBETA Ha BOIIPOC
Y JUISl pEUIEHU 3aJa4u;
° BBIOMpAaTh MHGOPMAIMI0 W3 HCTOYHUKOB paA3JIMYHBIX THIIOB, AHAJIU3UPOBATH,

CHCTEMATH3MpPOBaTh W HWHTEPIPETUPOBATh HMHOOPMAIMIO PpA3IUYHBIX BUAOB U (opMm
IIPEICTABIICHNUS;

o CTPYKTYpHUPOBaTh HWHGPOPMALIMIO, MPEACTABIATH €€ B PasIUYHBIX (opMax,
WITIOCTPUPOBATH IpadUuecKy;

o OLICHUBATh HAJI&KHOCTh MH(OpMALMU MO CaMOCTOSTEIBHO CHOPMYITHPOBAHHBIM
KPHUTEPUSIM.

2) VHugepcanvhvle KOMMYyHUKAmMuUHble Oeticmeus, 00ecneuudarom c@hopmuposanHoCmsy
COYUANBHBIX HABLIKOE 00YYAIOUWUXCA.

O0menue:

o BOCIIPUHUMATh U (OPMYJIUPOBATh CYKIEHHUS B COOTBETCTBMM C YCIOBHSIMU M
HenssMu  OOIIEHUs; SCHO, TOYHO, I'PaMOTHO BBIpaXKaTb CBOIO TOUYKY 3pEHHMs B YCTHBIX U
NUCHMEHHBIX TEKCTaX, JaBaTh TOSCHEHHS TI0 XOJy peIICHUs 3aJadyd, KOMMEHTHPOBATh
NOJIy4EeHHBINH pe3ynbTarT;

o B Xo0Jle OOCYXJeHHUsl 3a/laBaTh BOIPOCHI IO CYLIECTBY OOCYKIaeMOW TEMBI,
npoOsieMbl, pelaeMoil 3aJauM, BBICKAa3blBaThb WJEH, HAIEJCHHbIE HA T[OUCK pELIEHUS;
COIIOCTABJIATh CBOM CYXJAEHHUS C CYXIECHUSMHM JpPYTrUX YYacTHUKOB JMaliora, oOHapyXHBaTh
pazIuuMe U CXOJCTBO IMO3ULUH; B KOPPEKTHOH ¢opMe (opMynHpoBaTh pa3HOIJIACUS, CBOU
BO3PAXKEHHUS;

o NPEJCTaBIATh pPE3yJbTaThl pPEIIEHUs 3aJayd, JKCIEPUMEHTa, HCCIIEJOBaHMS,
MIPOEKTa; CaMOCTOSATEIbHO BBIOMPATh (OpMAT BBICTYIUIEHHS C YYETOM 3a7ad MPEe3eHTAluu U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHuyecTBo:

o NOHMMaTh W UCMOJb30BaTh NPEUMYIIECTBA KOMAHJHOW M WHIUBHyaIbHON
paboThl TpU pelmeHuH Yy4eOHBIX 3ajad; NPUHUMATh LEIb COBMECTHOH JesTeIbHOCTH,
IUTAHUPOBATh OPraHU3alUI0 COBMECTHON paldOoThl, pacipelesiTh BUAbI paboT, JOroBapuBaThC,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 00001IaTh MHEHUS HECKOJIBKHX JIFOJIEH;

. y4acTBOBaTh B TIpyHmHoBbIX (opmax paboTel (oOcyxaeHus, OOMEH MHEHH,
«MO3TOBBI€ IITYPMbI» W HHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOU



JeMCTBUS C IPYTUMH WICHAMU KOMaH]Ibl; OIICHUBATh KA4eCTBO CBOETO BKJIAZa B OO MPOIYKT
10 KpUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMU B3aUMOJEHCTBUS.

3) Yuusepcanvuvie pecynamusnsie oeticmeus, obecneuusaiom hopmuposanue Cmolc08bix
YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUUHOCTU.

Camoopranusanus:

J COCTaBJIATH IUIAH, AITOPUTM PELICHMS 33aauu, BBIOUpATh CIOCOO PELICHNUs C
y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
KOPPEKTHPOBATh BApPUAHTHI PEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUY.

CaMOKOHTPOJIb:

o BJIAJICTh HaBBIKAMM I103HABATEJIbHON pedIEKCHM KaK OCO3HAHUS COBEPIIAEMbIX
JEMCTBUI M MBICIMTEIBHBIX MPOLIECCOB, UX PE3yJbTaTOB; BIAJAETh CIIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCA U Pe3yiIbTaTa PEIICHNs MaTEMaTUUECKOH 3aauu;

J IpPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh INpPU pEIIEHUM 3aJauH,
BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX, HalJEHHBIX
OIMOOK, BBISIBJICHHBIX TPYTHOCTEIH;

o OLIEHUBATh COOTBETCTBUE pe3yJbTaTa LeU U YCIOBUSAM, OOBACHATH HMPUUYMHBI
JOCTHKEHUS UM HEAOCTHXKEHUSI Pe3y/IbTaTOB JEeSTEIbHOCTH, HAXOUTh OIIMOKY, 1aBaTh OLCHKY
IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBaTh NOHATUSAMU: TOUYKA, MPsIMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX MPU PEIICHUU T€OMETPUUECKUX
3a/1ad4.

OnepupoBaTh MOHATUSIMH: MAPAJUICTIBHOCTG M TMEPIEHIUKYISIPHOCTh TMPSMBIX U
IUIOCKOCTEH.

KnaccuduiupoBats B3auMHOE pacloioKeHUE MPSIMBIX U TUIOCKOCTEH B MMPOCTPAHCTRE.

OnepupoBaTh TOHATUSMHU: JBYTPAaHHBIM Yroj, TpaHH MABYIPAHHOTO yria, pedpo
JIBYTPAHHOTO YTJIa; TUHEHHBIN YyroJl ABYTPaHHOTO yIJia; TpajgyCcHasi Mepa JIBYTPaHHOIO yTIJa.

OnepupoBaTh NOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBII MHOTOIPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPaBUIILHBIN MHOTOTPAaHHUK.

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

KnaccudunupoBaT MHOTOTpAaHHUKH, BbIOMpass OCHOBaHUSA IS KiIacCU(UKALUU
(BBIMMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHHWKH; TPaBUJIbHBIE MHOTOTPAHHUKH; TIPSIMbIE U
HAKJIOHHBIE IPU3MBI, TapalIeIeUIeIbl).

OrniepupoBaTh MOHIATHAMU: CEKYIIas TUIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSICHATH PUHITUITBI TOCTPOEHUS CEUEHUH, UCTIONB3YS METO/I CIIEIOB.

CTpouTh CeueHHs] MHOTOTPAHHUKOB METOJOM CJI€/IOB, BBHITIOJHSTH (BHIHOCHBIE) TIJIOCKHE
YEepTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemate 3amaun Ha HaXOXKACHUE TEOMETPUIECKUX BEIMYUH 110 00pa3iiaM Win alropuTMam,
MPUMEHSST U3BECTHBIE AaHAIMTHUYECKHUE METOAbl MPHU PEIICHUHM CTaHAAPTHBIX MaTEMaTUYECKHUX
3a/1ay Ha BBIYMUCIICHUE PACCTOSIHUN MEXAY ABYMS TOYKAMHU, OT TOYKH JO MPSMOM, OT TOYKH O
MJIOCKOCTH, MEXK/Ty CKPEIIMBAIOIIUMUCS MPSIMBIMHU.

Pemate 3amaun Ha HAXOXKACHUE TEOMETPUIECKUX BEIMYUH 11O 00pa3iiaM Wid alropuTMam,
MPUMEHSS U3BECTHBIE AaHAIUTHUYECKUE METOAbl MPU PELICHUU CTAaHAAPTHBIX MATEMaTHUYECKHX
3a/lad Ha BBIUMCICHUE YIJIOB MEXKIY CKPCUIMBAOIIMMUCSA TMPSAMBIMHA, MEXIy TpSIMON U
MJIOCKOCTBIO, MEXAY MIOCKOCTSIMH, ABYTPaHHBIX yTJIOB.



Boeruncnsate 00bEMBI U TIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TMPU3Ma, TUPAMHUIIA) C
npuMeHeHHeM (pOpMyIT; BBIYHCISITh COOTHOIICHHS MEXKIY IUIOMIAISIMU TIOBEPXHOCTEH, 00bEMaMu
M0I0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TMOHSATHSIMU: CHMMETPUS B IPOCTPAHCTBE, IIEHTP, OChb M IUIOCKOCTh
CUMMETPUU; IEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatp, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH UH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpPAX, MPEJCTABICHHYIO Ha YePTEkKaX U PUCYHKAX.

[TpumensaTp reomerpuueckue (akTbl Ui  PENICHHS CTEPEOMETPHYECKUX — 3ajad,
MPEIOJIATAOIINX HECKOJBKO IIIarOB PEHICHUS, €CIU YCIOBUsS MPUMEHEHHS 3aJlaHbl B SIBHOU
dbopwme.

[TpuMeHSTh TPOCTEHININE MPOTPAMMHBIE CPEICTBA M AJICKTPOHHO-KOMMYHUKAIIHOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1a.

[TpuBOIUTE, TpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B TPUPOAC H SKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPUH B HCKYCCTBE.

[TpuMeHsTh TIONyYEHHBIC 3HAHHUS HA MPAKTUKE: aHATU3UPOBATH PEAbHBIC CUTYAIlUU U
OPUMEHATh  HM3YYCHHBIC TOHATHS B  MPOIECCe IOWCKA  PEIICHUS  MaTeMaTHYECKU
c(OpMyIIMPOBAHHOK MPOOIEMBI, MOACIUPOBATH PEATbHBIC CHUTYAllMd HA S3BIKE TEOMETPHH,
UCCIIEIOBATh MOCTPOCHHBIC MOJICNIM C HMCIIOJIb30BAHUEM T€OMETPUYCCKHUX TOHSATHH U TEOPEM,
anmapara aJreOpsl; peniaTh NPaKTHICCKUE 3a1a9H, CBI3aHHBIC C HAXOXKICHHEM ICOMETPHUCCKHUX
BCJIMYMH.

11 KJIACC

OnepupoBaTh NOHATHAMHA: [IUJIHHIPUYECKAst TOBEPXHOCTH, 00Pa3yIONINe IUITHHIPUIECKON
IOBEPXHOCTH; LMIMHJP; KOHUYECKas IOBEPXHOCTh, 0Opa3yrolMe KOHUYECKOH MOBEPXHOCTH,
KOHYC; cpeprueckasi IoBEpXHOCTb.

PacniozHaBaTh Tena BpaueHus (UIMHIDP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJ BpalLlEHUS.

KnaccugunupoBars B3auMHOE pacnosiokeHue cepsl U MI0CKOCTH.

OnepupoBaTh MOHATHSAMH: IIAPOBOI CETMEHT, OCHOBAHWE CETMEHTA, BHICOTA CETMEHTA;
IIapOBOM CJI0HM, OCHOBaHHE IIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOST; IIAPOBOW CEKTOP.

Boraucnare 00bEMBI M TUIOIIAAM TOBEPXHOCTEH TeJ BpAIIEHUs, TEOMETPUYECKUX TEN C
npUMEHEeHHEM (OpMYIL.

OmnepupoBaTh MOHITUSIMHU: MHOTOTPAaHHHK, BITUCAHHBIA B c(epy M ONMHCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WJIM TEJIO BpaIleHUs.

BBIUuCIATE COOTHOIIEHHS] MEXKTY TIJIOMIAIMH ITOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TE.

N300paxkaTh n3ydaemble (GUIypbl OT PYKH M C TPUMEHEHHEM IPOCTBHIX YEPTEKHBIX
UHCTPYMEHTOB.

BBINonHATE (BBIHOCHBIE) IJIOCKUE YEPTEXKH M3 PUCYHKOB NMPOCTHIX 0O0BEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEIl BPAIICHUSI.

N3BnekaTb, HHTEPIPETUPOBATh U MPEOOPa30BBIBATE MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTYypax, MpenCcTaBICHHYIO Ha YePTeKaX U pUCYHKaX.

OnepupoBaTh MOHIATHEM BEKTOP B IPOCTPAHCTBE.

BBIONHATE NEHCTBHS CIIOKEHUSI BEKTOPOB, BEIUNTAHHS BEKTOPOB U YMHOXECHHS BEKTOpA
Ha YUCI0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

[IpuMeHATh MpaBUIIO MapasuIeNICNIIE A,

OnepupoBaTh MOHATUAMHU: JEKApTOBBI KOOPAMHATHI B NPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YroJ MEXKIy BEKTOpaMH, CKAIIPHOE
IPOM3BECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MTPOU3BEACHNE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOPaMH,
CKaJIIpHOE MPOU3BEICHUE, PACKIIAIBIBATh BEKTOP IO ABYM HEKOJUTMHEAPHBIM BEKTOPAM.

3aaBaTh IVIOCKOCTh YPaBHEHHEM B JIEKapTOBOM cHCTEME KOOpMHAT.



[TlpumensaTh reomeTpuueckue (akTbl JUIs pELICHHS CTEPEOMETPHUECKUX — 3ajad,
HPEIIIONIAraONIMX HECKOJIIBKO IIAroB PEUICHHs, €CIM YCJIOBUS NPHUMEHEHHs 3aJaHbl B SIBHOU
dopwme.

Pemath npocTeiiinie reoMeTprHYecKUe 3a/1a4d Ha MPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO
MeToa.

Pemiath 3aauM Ha JI0Ka3aTENbCTBO MATEMaTHYCCKUX OTHOLICHHH M HaXOXKICHHE
TCOMCTPHUICCKUX BCIWYHH I10 06pa3uaM WKW aJIropuT™MaM, MpuUMCEHAA U3BCCTHBIC MCTOAbI IPU
PEILICHUU CTAaHAAPTHBIX MATEMAaTHYECKUX 3a/1a4.

[IpuMeHATs IpoCTEeHIINe NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI [IPU PEIICHUH CTEPEOMETPUYCCKHX 33/1aY.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJE M IKHU3HU,
pAacIo3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPHUH B UCKYCCTBE.

IIpuMeHATh IOJIy4eHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATh PEAIBHBIC CUTyalUUd U
IPUMEHATh W3y4YCHHBIC TIIOHATHS B  IpoLEcce IOUCKA  PEIICHUS  MaTeMaTHYECKU
copMyaHpOBaHHON NPOOJIEMBI, MOACIMPOBATh pEAbHBIC CHTYyallMH Ha SI3bIKE I'€OMETpPHUH,
UCCIIC/IOBATh MTOCTPOCHHBIC MOJCIH C HCIOJIb30BaHHEM I'€OMETPHYCCKUX IOHITHH U TEopeMm,
arrapara aﬂrerH; peuiaTh MPAKTHUYCCKUC 3aa4U, CBA3AHHBIC C HAXOXICHUECM I'COMCTPUUCCKHUX
BEJTMYHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM Kontposbnbie Tpaxriecke (uudpossbie)
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
1 Brenenue B ctepeoMeTpuio 10
2 [IpsiMble U MIIOCKOCTH B TPOCTPAHCTBE. 12 1
[apannenbHOCTh NPSMBIX M IIOCKOCTEH
3 [lepnieHIUKYISIPHOCTD NMPSIMBIX U MJIOCKOCTEN 12
4 VYTIubl MeXAY IPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpaHHUKH 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CeUEHUS], PACCTOSHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m EpOrPAMMEI Beero KO;ITpOJIbHLIe HpﬁaKanecmle 0GPA30BATETBLHBIE
padoTsI padoThI pecypesI
1 Tena BpateHus 12
2 OOBEMBI TET 5 1
3 BekTopbl U KOOpAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpeHME, 006001IIEHNE, CUCTEMATH3AIUS 7 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34 3 0




ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero
padoThI

Konrpoasnsie IIpakrnuyeckue

padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTeJibHbIE

pecypchbl

OCHOBHBIE TIOHSITHSI CTEPEOMETPUH: TOYKA,
mpsimMasi, III0CKOCTh, TpocTpaHcTBO. [IpaBuia
M300paKeHUs Ha PUCYHKAX: H300paKCHUs
TJIOCKOCTEH, MapalIeIbHBIX MPSMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

Ilonstus: MnepeCCKaromuecs MmIOCKOCTH,
IepeCCKaromumecs npsamMas U ni0CKOCTb
IlonsTus: MEpCCCKaAromureCs MmI0CKOCTH,
MEPCCCKAOIUCCA ITpsAMasd U IJIOCKOCTb

3HAaKOMCTBO C MHOTOI'PaHHUKAMH,
n300pakeHrue MHOTOI'PaHHUKOB Ha PUCYHKaX,
Ha IIPOEKIMOHHBIX YepTEkKaX

HavanbpHble cBeieHus 0 KyOe U nmupamujie, ux
pa3BépTku U Mojenu. CeueHust
MHOTOTPaHHUKOB

HauanbeHble cBeieHus 0 KyOe U nmupamujie, ux
pa3BépTKU U Mojenu. CeueHust
MHOTOTPaHHUKOB

[TonsiTre 06 akCMOMaTUYECKOM IOCTPOECHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

[TonsiTre 06 akCMOMaTUYECKOM TOCTPOEHUHU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX




Ilonsatue 06 akCHOMATUYECKOM IIOCTPOCHHUU

9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U 1
CJICICTBUS U3 HUX
[ToHnsATHE 06 aKCHOMAaTUYECKOM ITOCTPOEHHUH

10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U 1
CJICICTBUS U3 HUX
B3auMHoe pacnosioxkeHue npsMbIx B

11 MIPOCTPAHCTBE: NEPECEKAIOIIMECH, 1
napajJiesibHble ¥ CKpeIlMBaIOLIMecs IpsMble
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B

12 IIPOCTPAHCTBE: Mapalie/IbHbIE MIPSIMBIE B 1
IIPOCTPAHCTBE; NapAIJICIbHOCTh TPEX NPAMBIX
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B

13 npoctpancTse: [lapamienbHoCTh NpsMON U 1
IJIOCKOCTH

14 VYTIIIBI C COHANPABICHHBIMU CTOPOHAMH 1

15 Yros Mexay IpsIMBIMU B IPOCTPAHCTBE 1

16 Yroa Mexay NpsIMBIMU B TPOCTPAHCTBE 1

17 [TapamienpHOCTB TUIOCKOCTEN: MTapajlIeIbHbIE 1
IJIOCKOCTH

18 CaolicTBa napamienabHbIX INIOCKOCTEN 1

19 [Ipocreiimume npocTpaHCTBEHHbIE (PUTYpHI HA 1
IUIOCKOCTH: TETPadp, KyO, mapasiesnenumnes

20 ITocTpoeHue ceueHmit 1

21 ITocTpoeHue ceueHmit 1
KonrtponsHas padora no reme "[Ipsimblie u

22 IJIOCKOCTH B pocTpaHcTBe. [lapannenbHoCTh 1
IPSIMBIX U IIJIOCKOCTEN"

23 IlepneHIMKYIApHOCTD NPSIMON U IJIOCKOCTH: 1
MIEPIEeHIUKYIISPHBIE MIPSIMbIE B TPOCTPAHCTBE

o4 [Ipsimble napasuienbHbIe U NEPIIEHIUKYIISPHbIE 1

K IINTIOCKOCTH




[Ipsimble napasuienbHbIe U NEPIICHIUKYIISPHBIC

25
K IUIOCKOCTH

26 [Ipu3Hak neprneHauKyJIIpHOCTH IPSIMOU U
IIJIOCKOCTH

27 [Ipu3Hak NepneHMKyJIIpHOCTH IPSIMOU U
IIJIOCKOCTH

o8 TeopeMa 0 npsAMON NEpIEHIUKYISIPHON
IIJIOCKOCTH

29 Teopema o npsAMoi nepHEeHAUKYIAPHON
IIJIOCKOCTH

30 Teopema o npsAMoi nepHEeHAUKYIAPHON
IIJIOCKOCTH
[lepneHuKyISp U HAKIOHHBIE: PACCTOSIHUE OT

31 TOYKH J10 IUNIOCKOCTH, PACCTOSIHUE OT MPSAMOU
J0 IJIOCKOCTH
[lepneHqUKYISp U HAKJIOHHBIE: PACCTOSHUE OT

32 TOYKH J10 IUNIOCKOCTH, PACCTOSIHUE OT NPSAMOU
J10 IIJIOCKOCTH
[lepneHuKyIsp ¥ HAKIOHHBIE: PACCTOSHHUE OT

33 TOYKH J0 IUIOCKOCTH, PACCTOSTHUE OT NPAMOU
J10 IIJIOCKOCTH
[lepneHUKyYISp ¥ HAKIOHHBIE: PACCTOSHHUE OT

34 TOYKH J0 IUIOCKOCTH, PACCTOSTHUE OT NPAMOU
710 IIJIOCKOCTH

35 VYTIIIBl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMON U
IJIOCKOCTBIO

36 JIByTpaHHBIN yroJl, JMHEHHBIN yroa
JBYTPAaHHOI'O yria

37 JIByrpaHHBIN YIroJl, JUHEHHBIA Yroi
JBYTPAHHOI'O yria

38 [lepneHMKyYISAPHOCTD MJIOCKOCTEM: TPU3HAK

NEPpHNCHAUKYIIAPHOCTH ABYX IJIOCKO cTen




39

40

[lepneHuKyISIPHOCTD MJIOCKOCTEMN: TPU3HAK
MEPIEHANKYISIPHOCTH JBYX IIIOCKOCTEN
[TeprieHAMKYASAPHOCTD IIOCKOCTEN: MPU3HAK
MEPIEHIUKYISIPHOCTH ABYX IJIOCKOCTEMN

41

Teopema o Tpéx nepneHAUKYISIPax

42

Teopema o Tpéx nmepneHAUKYISIPax

43

Teopema o Tpéx nepneHAUKYISIPax

L

44

KonrponsHas pabora mo remam
"[leprieHAUKYASAPHOCTD NPAMBIX U
wiockocTeil" u "YTibl MEXKIY OPSIMBIMU U
JI0CcKOCTSIMU"

45

46

ITonstue MHOTI'OI'paHHHKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOT'OT'PAHHUKH, paSBépTKa
MHOIr'OrpaHHuKa

[Ipu3ma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHMA IIPU3MBI; IIPsIMasi U HAKJIOHHAs
MIPU3MBbI; OOKOBasi U MOJIHASL TOBEPXHOCTh
IIPU3MBI

47

48

[Tapamtenenunesn, NpsAMOYTrOJIbHBII
napajuleNIenUIe] U €ro CBOUCTBA

[Inpamupa: N-yroapHas MUpaMuIa, TPAHU U
OCHOBaHHE MUPaMHM/JIbl; OOKOBas U MOJTHAs
MTOBEPXHOCTh MUPAMHU/IBI; TPABUIIbHAS U
yceuéHHas nupaMuaa

49

HpaBI/IHLHBIe MHOTI'OI'paHHUKHU: ITIOHATUC
MPaBIJILHOTO MHOTOTPAHHUKA; IPaBUIIbHAS
IIpru3Ma 1 IpaBUJIbHAA NUpaMuaa, IpaBruIbHaAA
TpeyrojbHas MUpaMua U MPaBUIBHBIN
TeTpaap; Kyo




HpeI[CTaBJ'IGHI/Ie O IMPpaBUJIbBHBIX

50 MHOTOTpaHHHUKaX: OKTa3p, TOJCKAdIP U 1
MKOCA3P.
CummeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIIHO TOYKH, MPSIMOH, MIIOCKOCTH.
51 DNeMEeHThl CAMMETPHH B TUPAMHIAX, 1
napaJiesienuneax, MpaBUIbHBIX
MHOTI'OI'paHHHMKaxX
52 Beruuciienue 31eMeHTOB MHOTOIPaHHHUKOB: 1
pEOpa, MuaroHam, yribl
[Inomanp 60KOBOM MOBEPXHOCTH U MOJIHOM
53 [IOBEPXHOCTHU MPSMON PU3MBI, IUIOIIAIb 1
OCHOBAHHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTH
MPSMOU MPU3MBbI
[Tnomans 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU MPABMIIBHOW MUPAMUJIBI, TEOpEMa 1
0 IUIOIIAAX OOKOBOM MOBEPXHOCTU yCEUEHHOM
TUPAMUIBI
55 'I'<0HTponLHa;1 pabota o Teme 1
MHororpanHuku"
56 [TonsiTue 06 00BEME 1
S7 O06bEM upaMuIbl 1
58 O0BEM nupamMuIsI 1
59 O0BEM nupamMuIsI 1
60 O06BEM TUpaMHUIBI 1
61 O0BEM npu3MBbI 1
62 O0BEM npU3MBbI 1
63 O0BEM npu3MBbI 1
64 KonrtponsHas padora no reme "O6bEMBI 1

MHOTOTPaHHHUKOB"




65

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHui. [locTtpoenne ceueHuii B
MHOTOTPaHHHUKE

66

[ToBTOpeHME, 0000IIEHNE CHCTEMATH3AITUS
3HaHUU. BplUKCIIEHNE PACCTOSHUM: MEXAY
JBYMSI TOUKaMH, OT TOYKH 70 MPSMOH, OT
TOYKH JI0 TUIOCKOCTH, MEXTY
CKPENTUBAIOIIUMHUCS TPSIMBIMA

67

HroroBas koHTpoJIbHAs paboTa

68

IToBTOpenue, 00001IEHNE CUCTEMATU3AUS
3HaHUU. BpIYKCIIEHNE YTIIOB: MEXIY
CKPEILMBAIOIIUMUCS IPSIMBIMHU, MEXKIY IPSIMON
U IJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIJIOB
MEXy TUNIOCKOCTSMHU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

KosmyecTBo yacoB DJIEKTPOHHBIE
ara uudgpoBbie
Nen/m | Tema ypoka Kourtpoasnbsie IlpakTnyeckne A
P Bcero 6 p p p U3yuyeHHs1 00pa3oBaTebHbIE
a00ThI a00ThI
paoo pavo pecypchbl
1 Cdepa u map: ueHTp, paanyc, Iuamerp; 1

IJIOMIA/Ib TIOBEPXHOCTHU chepbl

Bzanmuoe pacnonoxxenue cdepsl u
2 TUTOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; 1
IJI0IA b Chephl

N300paxxkenue cdepsl, mapa Ha IIIOCKOCTH.
Ceuenus mapa

[unuaapudeckas TOBEPXHOCTh, 00pa3yromue

4 LWINHAPUYECKOM MOBEPXHOCTH, OCh 1
WIMHAPUIECKON MOBEPXHOCTH

[unuuap: ocHOBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3yromiasi U OCh; IJIONIA b 1
OOKOBOM U MOJIHOW MOBEPXHOCTH

N300pakeHne HUINHAPA Ha TNIOCKOCTH.
Pa3Béprka unnunapa. CeueHus MWIMHIPA
(MJI0CKOCTHI0, MapasIeIbHON WK
MEPIEeHIUKYJIIPHON OCH LIMIIMHPA)
Konnueckas moBepXHOCTh, 00pa3yromme
7 KOHHUYECKOW MTOBEPXHOCTHU, OCh U BEPILNHA 1
KOHHMYECKOU IMOBEPXHOCTH

Konyc: ocHOBaHKe U BepIIHHA, 00pa3yromast

8 U OCh; IUIOIIAAL OOKOBOI M IMOJIHOM 1
MTOBEPXHOCTH
9 VY ceuéHHBIN KOHYC: 00pa3yrolue 1 BHICOTA; 1

OCHOBaHHMS U OOKOBast TTOBCPXHOCTDH




N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (MJI0CKOCTBI0, apajIeIbHON OCHOBaHMIO, U .
TUIOCKOCTBIO, MPOXO/IAIIEH Yyepe3 BEPIINHY)

11 KomOunanws ten BpameHus u 1
MHOTI'OI'PaHHHUKOB
MHororpaHHMK, OIIMCAaHHBIN 0KO0JIO chepbl;

12 cdepa, BIMcaHHAs B MHOTOTPAHHUK HITH B 1
TEJIO BpAIlEHUs

13 [Tonsatue 06 06béme. OCHOBHBIE CBOHCTBA 1
00BEMOB Tel

14 O0BEM UITHHIIPA, KOHYCA 1

15 O6bEM m1apa u miomaab cepsl 1
ITooGHBIE TENa B IPOCTPAHCTBE.

16 CoOTHOIIEHUS MEXKTY TUIOIIAIIMHI 1
IOBEPXHOCTEH, 00bEMaMU IOJJOOHBIX TeJl

17 KOHTponLI:a;I "pa60Ta o TemMam "Tena 1
BpaieHus" u "O6bemsl Ten"

18 BekTop Ha MI0CKOCTH M B TPOCTPAHCTBE 1

19 Crno’xeHue 1 BHIYMTaHHUE BEKTOPOB 1

20 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
PasnoxeHne BekTOpa 1o TpéM

21 HEKOMIUTaHapHBIM BekTopaM. [IpaBuiio 1
napajiesenumnena

29 Pemenune 3aj1a1, CBA3AHHBIX C MPUMEHEHHEM 1
MIPaBUJI IEHCTBHUIA C BEKTOPaMHU
[IpsiMoyTonbHAs cCicTeMa KOOPIMHAT B

23 npoctpancTse. KoopanHaTel BEKTOpa. 1
[Ipocreiimme 3agaun B KOOpIUHATAX

o4 VYron mexay Bektopamu. CKasipHOE 1

IMPOU3BCACHUC BEKTOPOB




Brruncnenue yrioB Mex1y NpsSIMbIMU U

25 1
TUIOCKOCTSIMHU

26 KoopanHaTHO-BEKTOPHBIN METO ITPU 1
pEIIeHNH T€OMETPUUYECKUX 3a/1a4

27 KontposbHas pabota mo TeMe':' "BekTops! u 1
KOOP/AMHATHI B POCTPAHCTBE
[ToBTOpeHME, 0000IIEHNE 1 CUCTEMATH3AIUS

28 3HaHui. OCHOBHBIC (PUTYPHI, (AKTHI, TEOPEMBI 1
Kypca IIaHUMETPHUH
[ToBTOpenue, 0000IIEHNE W CUCTEMATH3ALIHS

29 3HaHui. OCHOBHBIE (PUTYPBI, PAKThI, TEOPEMBI 1
Kypca IIaHUMETPHUH
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus

30 3HaHWH. 3a/1a91 TUIAHUMETPHUH U METOJIbI UX 1
pelieHus
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus

31 3HAHUU. 3aja4l IIAHUMETPUU U METOJIbI X 1
pereHus
IToBTOpenue, 00001IEHNE U CUCTEMATH3ALIHS

32 3HaHuil. OCHOBHBIE QUTYPHI, (PAKTHI, TEOPEMBI 1
Kypca CTepeoMeTpHH

33 HToroasi KOHTpOJIbHAs paboTa 1

34 HOBTOPGHI/IG, 00o011eHue U cucTeMaTH3anus 1
3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI UISA YYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






