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HHOACHUTEJIbHASA 3AIINCKA

Pabouas nporpamma yueGHOTrO Kypca «I'eomeTpusi» 6a30BOro ypoBHs AJisi 00Y4aIOLINXCS
10 —11 xmaccoB pa3paboraHa Ha ocHOBe DeaepantbHOro rocyIapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHIapTa CPEIHero oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHUIl,
NPEABSIBISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAIUIUN POCCHICKOTO0 00pa30BaHUSL.
PeaJII/I3aHI/I51 IporpaMmabl o0ecIieynBaeT OBJIAJACHUC KJIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U [TO3HABATEIILHOTO PA3BUTHUS IMYHOCTH O0YYAIOIIIXCSL.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHOCTh y4eOHOro Kypca T€OMETPHH Ha YpPOBHE CpEIHEro oomero oO0pa3oBaHUs
00yCIIOBJICHA TPAKTHYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TPEIMETHBIX PE3yJIbTaTOB
00ydYeHHUs TEOMETPUH B HANPABIICHUW JIMYHOCTHOTO PA3BUTHS O0YyJarOIIMXCs, (OPMUPOBAHUS
(YHKIIMOHAJIBHONH MaTEeMaTUYeCKOH TPAMOTHOCTH, W3YUYCHHs IPYTUX YYeOHBIX JIMCHUIUIMH.
PazButne y oOydaromiuxcsi NMPaBHIBHBIX MPEICTABICHUH O CYIIHOCTH W TPOUCXOXKICHUU
TEOMETPHYECKUX a0CTPAKIUKA, COOTHOIICHUU PEATbHOTO U HICAIBHOTO, XapaKTepe OTPaKeHUs
MaTE€MaTU4YeCKOW HAyKOM SIBJICHUH W IIPOLECCOB PEABHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAyK M pOJIM MATEeMaTHYEeCKOTO MOJCIMPOBAaHMS B HAYYHOM I[IO3HAHUU W B IPAKTHKE
CHocOOCTBYeT (OPMHPOBAHUIO HAyYHOIO MHPOBO33PCHUS YYAIIMXCSI, a TaKXKe KavyecTB
MBIIUICHHSI, HEOOXOIUMBIX JIJISl /IAlITAI[IU B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcss OJHUM U3 0a30BBIX IPEJAMETOB HA YpPOBHE CPEIHEro OOIIero
0o0pa3oBaHus, TaK KaK OOCCIIEYMBAECT BO3MOXKHOCTh HM3YYCHHUS KaK IUCIUIUIMH €CTECTBEHHO-
HAYYHOH HaIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormdeckoe MbllieHue, (GopMupyemMoe MpU H3yYeHUH OOYYArOIIMMUCS MOHSITHUMHBIX
OCHOB TCOMETPHH H TIIOCTPOCHHH IICTIOYKH JIOTHUYECKUX YTBEPKICHUH B XOJE pPEIICHUS
TEOMETPHUYSCKHUX 3a/1ad, YMEHHE BBIIBHUTAaTh M OINPOBEPraTh THUIIOTE3BI HEMOCPEICTBEHHO
WCIIONB3YIOTCSl TPU PEIICHUWH 337ad €CTeCTBEHHO-HAyYHOTO IHMKIJIA, B YaCTHOCTH U3 Kypca
(hU3MKH.

YMeHue OpUeHTHPOBATHCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIaCTsIX
JESATSIIbHOCTH 4esioBeka. OpreHTaIus JeloBeka BO BPEMEHHU M MPOCTPAHCTBE — HEOOXOAMMOe
YCIIOBUE €T0 COLUAIBHOTO OBITHSA, (hOpMa OTPaXKEHHS OKPYKAIOIIEr0 MUPA, YCIOBUE YCIIEITHOTO
TIO3HAHUS u AKTUBHOTO npeoOpa3oBaHus JEHCTBUTEIILHOCTH. OnepupoBanue
MIPOCTPAHCTBEHHBIMH 00pa3aMu OOBEAMHSICT Pa3HbIC BHJIBI YUCOHON U TPYTOBOU JEATEIHHOCTH,
SBIIICTCS OJHUM U3 TPO(ECCHOHATHLHO BaXXHBIX KAuecTB, IMO3TOMY aKTyaJbHA 3ajada
dbopMupoBaHUs y 00yUaOLUXCS TPOCTPAHCTBEHHOTO MBIIIICHHS KaK PA3HOBUIHOCTH 00pa3HOTo
MBIIUICHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B MOJTOTOBKE K MPAKTUYECKOW NEATEIHHOCTH IO
MHOTHM HampaBJICHUSIM.

Llens ocBOEHUS TporpaMMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpOBHE OOyUECHHS
— o0mieoOpazoBarenbHOE M OOIIEKYJIBTYPHOE DPAa3BUTHE OOYYArOMIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH MPUOOPETEHUS U HCIOIH30BAHUSA CUCTEMATHUYECKUX T€OMETPUUYECKUX 3HAHUU U
NEHCTBUH, CcIeU(DUIHBIX TEOMETPHUH, BOZMOKHOCTH YCITEIITHOTO MPOJIOJKEHHS 00pa30oBaHMS 110
CIEIIHATEHOCTSIM, HE CBSI3aHHBIM C IPUKJIAHBIM HCIIOIh30BaHHEM F€OMETPHH.

[Tporpamma o reomeTpun Ha 6a30BOM YpOBHE MpeIHA3HAUEHA AJIs1 00YJYArOIIUXCS CpeTHEeH
IIKOJIbI, HE WCIBITHIBABIINX 3HAUUTENBHBIX 3aTPyJHEHUH Ha ypOBHE OCHOBHOTO OOIIETO



obpazoBanus. Takum oOpazom, oOydarommuecss Ha 0a30BOM ypOBHE JOJKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUEe YMEHUs, CBSI3aHHbIE CO Celn(UKOI TeOMETpUN U HEOOXOAUMBIE ISl KHU3HHU B
COBpeMEHHOM o0mecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YUUTh T€OMETPHIO Ooliee
ri1yOOKO, €ciii B JalbHEHIIEeM BO3HUKHET HEOOXOJMMOCTh B I'€OMETPUYECKHUX 3HAHUAX B
npodeCcCHOHATIBHOM 1A TEIbHOCTH.

JlocTiokeHue el OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3agad. [IpuoputeTHBIMU 3aa9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax sBJISIOTCS:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPHUM KaK YacTH MHUPOBOH KyJIbTyphl U

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;
e (opMupOBaHME IPEACTaBIECHUS O MHOIOTPaHHUKAX M TellaX BpALICHUS Kak o
BRKHEHIINX MAaTEMAaTUYECKUX MOJEINSX, TO3BOJSIOIIMX ONMMUCHIBATE M U3y4aTh pa3Hble
SIBJICHUS OKPYKAIOLIETO MUPA;

e (opMupoBaHME YMEHHMs pacllO3HaBaTb Ha 4YEpTEXax, MOJEIAX M B PeaJbHOM MHUpE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

e OBJIQJICHWE METO/JaMHU pEUIeHHs 3aJad Ha IIOCTPOCHMS Ha H300pakeHHsIX
IIPOCTPAHCTBEHHBIX (pUTyp;

e (opMupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMHU IMOHSTHUSMU O MHOTOTPAaHHHKAX H
TeJIaX BpAIleHHUs] U UX OCHOBHBIMH CBOMCTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 33aa4; (opMHUpOBaHHE yMEHUS
IPOBOJIUTH  HECIIOKHBIC  JIOKA3aTeNbHBIE  pACCY)KJICHHS B  XOJ€  pEIICHUs
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJCPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
[I03HABATEJILHOM aKTUBHOCTH, UCCIIE0BATENILCKUX YMEHUHN, KPUTUUYHOCTH MBILIUICHUS;

e (dopmupoBanue (QYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKW3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUST 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBATH WX HA S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
TreOMETPUYECKU ammapaT sl pelleHus NPaKTHKO-OPUEHTHPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OI[CHUBATH TOJTYYCHHBIE PE3yJIbTaTHI.

OTIUYHUTENBHON 0COOEHHOCTHIO IIPOTPAMMBI SIBIISIETCS] BKITFOUEHHE B KypC CTEPEOMETPUH B
Hayajle ero U3y4eHus 3a/1a4, peliaeMblX Ha YPOBHE MHTYUTUBHOTO TMO3HAHUS, U ONPEIeIEHHBIM
o0pa3oM oOpraHu3oBaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO M
IPOCTPAHCTBEHHOTO  MBIIUICHHS, CTHUMYJIUPYET MPOTEKaHHE WHTYHUTHBHBIX IIPOIIECCOB,
MOTHBHUPYET K JabHEHIIIEMY U3yYSHHIO MTPEIMETA.

[Ipeamourenne OTAAETCS HArISAIHO-KOHCTPYKTUBHOMY METONYy OOYy4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NesITeTbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX NIPEACTABICHUH Y YIAITHXCS B KypCce CTEPEOMETPHH
NIPOBOJUTCS 3a CUET pElIeHMs 3a7ad Ha CO3JJaHWe MPOCTPAHCTBEHHBIX OOpa3oB W 3aqad Ha
OlepupOBaHUE MPOCTPAHCTBEHHBIMU oOpa3amu. CoznaHue obpaza MPOBOAUTCA C ONOPOM Ha
HarJsIHOCTh, @ ONEpUPOBaHUE 00Pa30M — B YCIOBHUSAX OTBJICUEHUS OT HATJITHOCTH, MBICIIEHHOTO
U3MEHEHHS €r0 UCXOIHOTO COMIEPKaHMS.

OcHoBHBIE cojepxaTenbHble JuHUM Kypca «['eomerpum» B 10-11 kjaccax:
«MHororpanHuKn», «IIpsMbie U MIOCKOCTH B MPOCTpaHCTBeY, «Tena BpameHus», «Bekropsr n
KOOPJMHATHI B MpocTpaHcTBey. DopMupoBaHue JOrMUECKUX YMEHUH pacipeaessieTcs He TOJIbKO



10 COJCp)KATEeIbHBIM JIMHHUSAM, HO M IO ToJaM OOydYeHHs Ha YpPOBHE CpEIHEro OoOIIero
oOpa3oBaHusl.

Conepxanue o00pa3oBaHMs, COOTBETCTBYIOIIEE NPEJAMETHBIM pPE3yJIbTaTaM OCBOCHHUSI
paboueii mporpaMMbl, pacrpeaeIEHHBIM 10 roaM 00yJIeHHs, CTPYKTYPHPOBAHO TAKUM 00pa3oM,
9TOObI  OBJAJCHUE TICOMCTPUYCCKUMH  IMOHATHSMHA M  HABBIKAMH  OCYIICCTBIISIIOCH
HIOCJICIOBATEILHO M TIOCTYIATEIbHO, C COOJIOJICHHMEM NPUHIMIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY Ir€OMETPUIECKHX MPEACTABICHUI 00yJarOIIMXCs,
pacimpsis ¥ yriryossis e€, 00pa3ys IpOYHbIC MHOXKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenue reomerpun otBoauTCs 2 4yaca B Heaemto B 10 kinacce u 1 yac B Hepento B 11
KJIacce, BCcero 3a JiBa roga ooydenus - 102 yueOHBIX yaca.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMBbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTEpeOMETpUH. Touka, mpsiMasi, IIOCKOCTh, MpocTpaHCcTBO. [lonaTue
00 aKkCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, MTapaJIEIbHbIE U
CKpeluuBamomuecs npsaMble. IlapamienbHOCTs NPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
NapaJulebHbIE IPSIMBIE B IPOCTPAHCTBE; IAPAUIEIBHOCTh TPEX NPSAMBIX; NapaJUICIBHOCTH
IPSIMOM M IIOCKOCTH. YTJbl C COHAIPABICHHBIMH CTOPOHAMH; YroJl MEXKIy HpPSIMBIMH B
npoctpaHcTBe.  [lapamienbHOCTE  IUIOCKOCTEH:  MapajulelbHBIE  IUIOCKOCTH;  CBOMCTBA
napaieNnbHbIX m1ockocTel. [Ipocreiimme npocTpancTBEHHbBIE (PUTYPBI Ha MIIOCKOCTU: TETPa’p,
KyO, apajuieNenuIes; NoCTPOeHNE CeUEHU.

IlepneHUKYISIpHOCTE  HPSAMOM M IJIOCKOCTH:  NEPIEHIUKYJSPHBIE MpsIMBIE B
IIPOCTPAHCTBE, IIPSAMBIE IapajUIeIbHBIE W IEPHEHIUKYIAPHBIE K IIJIOCKOCTH, IPU3HAK
NEPIEHAUKYJIAPHOCTU IIPSMOM U INIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIIIPHON IIIOCKOCTH.
VYrisl B IPOCTPAHCTBE: YIOJl MEKY IIPSIMOM U IJIOCKOCTBIO; IBYTPAHHBINA YIOJI, JMHEHHBIN yroJl
JIBYrpaHHOro yria. [IeprneHauKynsp M HaKJIOHHBIE: PAcCTOSHUE OT TOYKH JI0 IIOCKOCTH,
paccTosiHUe OT MPSAMON 10 MIIOCKOCTH, MPOEKLUs (PUTYphI Ha TUIOCKOCTh. IlepneHuKyaIsspHOCTh
IJIOCKOCTEH: NPU3HAK MNEPHEHAUKYJIAPHOCTH JABYX IUIOCKocTe. Teopema o0  Tpéx
NEPIEHAUKYIISPAX.

MHoOrorpaHHuKHu

IlonsiTME MHOIOrpaHHUKA, OCHOBHBIE DJJIEMEHTBI MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBIITYKJIbIE MHOTOI'PAHHUKY; Pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yroiapHas npusMa; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapamnenenunen, IpsAMOYTOJBHBIN MapajljielIenuIe U ero cBorcrea. IIupamuaa: N-yrompHas
nupamMpia, TpaHM W OCHOBAaHHME NHpaMHbl, OOKOBas W TOJHAs IOBEPXHOCTb MUPAMUJBI;
IpaBWIbHAas M YyCEU€HHas MNHpaMuia. OJIEMEHTbl MNpU3Mbl U nupamuasl. [IpaBuibHbIE
MHOTOIPAHHUKH: TOHSITHE NPAaBUIBHOTO MHOI'OIPAHHUKA; MPABWIbHAS MPU3Ma W IpaBUIIbHAsS



NUpaMu/Ia; paBUIbHAs TPEYrojbHasi MUPaMUAa U IpaBUIbHBIN TeTpasp; ky0. [Ipencrasinenue o
IIPABWJIBHBIX MHOTOTPaHHUKAX: OKTA3Ip, AOAEKadAp U ukoca’ap. CeueHus Npu3Mbl U TUPaMUIBL.

CuMmMeTpusi B NPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOYKH, MPSAMOM, IIJIOCKOCTH.
DIEMEHTBI CUMMETPUU B TUPAaMUJaX, apajuIeIeIUIIe1axX, IPaBUIbHBIX MHOTOTPaHHHUKAX.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, auaroHany, yrisl. ITnomans 0oxoBoi
MIOBEPXHOCTH U MOJIHOM TOBEPXHOCTHU MPSMOM MPU3MBI, IUIOIIA/ (b OCHOBaHU, TeOpeMa 0 OOKOBOM
MOBEPXHOCTHU TpsIMO mpu3Mbl. [lmomans GOKOBOIM MOBEPXHOCTH U MOBEPXHOCTH MPABUIIbHOU
UpaMU/Ibl, TEOpeMa O IUIoIaau yceu€HHoM nupamubl. [lonstue 06 00béMe. O0bEM nUpamMuIbl,
IIPU3MBL.

[TonoGubie Tena B mpocTpancTBe. COOTHOLICHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00bEéMaMHU TOAOOHBIX TEIL.

11 KUIIACC

Tesa BpaueHus

[winHapuyeckass IMOBEPXHOCTb, 00pa3ylolue IWIMHAPUYECKOM MOBEPXHOCTH, OCh
LWIMHAPUYECKON moBepxHOCTH. L{uauHap: ocHOBaHUS U GOKOBas MOBEPXHOCTb, 0Opa3yrouas u
0Cb; IJIOLIab OOKOBOW U MOJHOW MOBEPXHOCTH.

Konnueckasi MmMoBepXHOCTh, 0Opa3yroline KOHUYECKOH IMOBEPXHOCTH, OChb W BEpIIMHA
KOHMUYecKol mnoBepxHocTH. KoHyc: ocHOBaHMe M BepuUIMHA, oOpa3ymoolas U OCh; IJIONIAb
OOKOBOW M NOJHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yrollue M BBICOTA; OCHOBAHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa m map: meHtp, paamyc, AUaMeTp; IUIOMIATh IMOBEPXHOCTH cdeprl. BianmHoe
pacriosio’keHue cepbl U INIOCKOCTH; KacaTellbHas INIOCKOCTb K cepe; Iomanb chepsbl.

N300pakeHue Tes BpalleHus Ha MJI0CKOCTU. Pa3BEpTka MIMHAPa U KOHYCA.

KomOuHanuu Tten BpamieHuss ¥ MHOTOTPaHHMKOB. MHOTIOTpaHHUK, ONHCAHHBIA OKOJO
cdepsl; cdepa, BIMCaHHAs B MHOTOTPAHHUK, UJTU TEJIO BPAIllEHUS.

[TonsitTue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
pSMOYTOJIBHOTO NapaljieNienunesa u cieacTBus u3 He€. O0bEM unHapa, konyca. O0bEM mapa
Y TUI0IAE ChEpHI.

[Tonobuble Tena B mpocTpaHcTBe. COOTHOIIEHHS MEXIY IJIOLIAJSIMU TOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TETl.

Cedennss uMAMHIApa (MApayielbHO U TMEPHEeHAMKYISIPHO OCH), CEYeHHsS KOHyca
(mapanenbHOe OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY), CEUEHUS 11apa.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mockocTy U B ipocTpaHcTBe. C10KEeHNE U BBIYUTAaHUE BEKTOPOB. Y MHO)KEHHE
BEKTOpa Ha uuncio. PasnoxeHue BekTOpa MO TpEM HEKOMILIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenne 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM MTPaBWII JEHCTBUI C BEKTOpaMHu.
IIpsmoyronbHas cucremMa KOOpAWHAT B IpocTpaHcTBe. KoopanmHatsl Bektopa. IIpocreimme
3a7a4l B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalsipHOE NPOU3BEIEHHE BEKTOPOB.
Boruncnenue yrioB Mexay NpsMBIMH M INIOCKOCTAMHU. KOOpAWHATHO-BEKTOPHBIN METOJ IpPH
pEIIeHNU TeOMETPUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS Iporpammbl ydeOHoro mnpeamera «MaremaTuka»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydYarolmlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJICHa POCCHUICKOro OOIIECTBa, MPEICTABICHUEM O MAaTEMATHYECKHX OCHOBAaX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIaHCKOTO OOIIeCTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUM € UX (QYHKIMIMU M Ha3HAYEHUEM.

ITaTpuoTH4eckoe BOCIUTAHHE:

c(OpMHUPOBAHHOCTBIO POCCUMCKON IPa’kJaHCKOM AEHTUYHOCTH, YBAXKEHUS K IPOILJIOMY U
HACTOALIEMY POCCUHCKON MaTEMAaTUKH, LICHHOCTHBIM OTHOIIEHUEM K JIOCTH)KEHUSIM POCCUNCKUX
MaTEMAaTUKOB M POCCUICKOM MAaTeMaTU4YeCKOW IIKOJbI, K MCIOJIB30BAHUIO 3TUX JAOCTHIKCHHUU B
JPYTruX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHMEM JIYXOBHBIX ILIEHHOCTEM pPOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOr0; OCO3HAHUEM JIMYHOIO BKJIAZa B IIOCTPOCHHUE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHHe:

JCTETUYECKUM  OTHOLIEHHWEM K  MHpY, BKIIOYas OCTETHKY  MAaTeMaTH4EeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pelIeHUM, pacCyKIeHHH; BOCHPUUMYHUBOCTBIO K
MaTeMaTUYeCKUM acleKTaM pa3InYHbIX BHI0B UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTW4YecKHe 3HaHUus B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3m0poBoe mHTaHME, cOaJTaHCUPOBAHHBIM PEKUM 3aHATUN M OTAbIXA, pEryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOr0 COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESATEIBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM LEHHOCTU TPYJOJIO0US; MHTEPECOM K DPA3IUYHBIM
chepam npodhecCHOHATTBHON AESITeNTbHOCTH, CBSI3aHHBIM C MAaTeMaTHUKON U €€ MPHIIOKEHUSIMH,
YMEHHUEM COBEpILAaTh OCO3HAHHBIN BbIOOp Oyayiel npodeccu U peaar3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHUIO U
camM000pa30BaHuIO Ha MPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHUIO B PEIICHUN
MPAKTUYECKHX 3a7[a4 MaTeMaTH4eCKOil HalpaBiIeHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKONW KYJIbTYPhI, MOHUMAHHEM BIUSHUS COLMAIBHO-
HKOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE MNPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
I00aNbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJeM; OpUEeHTalued Ha  [pUMEHEHHe
MaTeMaTHYECKUX 3HAHMUHN I pelIeHHs 3a/ad B 00JIACTH OKPY)KAIOLIEH cpebl, MIaHUPOBAaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs OKPYKAIOIIEN CPEJIBI.

LleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKol HAayKH Kak chepbl
YEJIOBEUECKON JIEATEIIbHOCTH, 3TAIOB €€ Pa3sBUTUA U 3HAYMMOCTH IS Pa3BUTHUS LIMBUIN3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKU U MaTEMaTHYECKON KyJIbTYpPOU KaK CPEICTBOM II03HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBJIATH IPOEKTHYIO M UCCIIEN0BATEIIBCKYIO JESATEIBHOCTh HHAUBUIYAIbHO
U B TpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIE pe3yabTaThl OCBOCHUS POTrPaMMBbI yUeOHOTO mpeaMeTa «MareMaTHKay
XapakTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCEUaMi,
VHUBEPCANILHIMU ~ KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — pPecyIsimUSHbIMU
oelicmeusmMu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnewusaiom Gopmuposarue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00yyalowuxcsa (0ceoenue mMemooo8 NOHAHUS OKPYICAIOUE20 MUpa,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3zoBble Jioruyeckue eiicTBUSA:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKM MaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXIYy MOHATUAMHU; (POPMYIHpPOBATH OMpPEICICHUS MOHSITUM;
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNUs
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOT0 aHAIU3A;

® BOCIPUHHUMATH, (POPMYTUPOBATh U MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHUILaTeNIbHbIC, eAMHUYHBIC, YACTHBIE U OOIIUE; YCIOBHEIE;

® BBIABIATH MaTEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTUBOPEUUS B (paKTax,
JNAHHBIX, HAOJMIOACHUSIX W YTBEPXKACHUSX; IpeAjaratb KPUTEPUH [JIS BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JlefaTh BBIBOJIBI C HMCIOJH30BAaHHEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

® TIPOBOJUTH CAMOCTOSITENBHO JAOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUN (TpSAMbIE
U OT TMPOTHBHOTO), BBICTPAMBATH APT'YMEHTAIMIO, NPUBOIUTH TNPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CY)K/IEHUS U BBIBO/JIBI;

e BbIOMpaTh cnocob pemieHHs y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPHEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® JCIOJIb30BaTh  BONPOCHl  KAaK  HMCCJENOBATENIbCKUM  MHCTPYMEHT  IO3HAHUS,
(dbopMynHpoBaTh BONPOCH], (PUKCHUPYIOIINE MPOTHUBOpEUHE, MPodIeMy, YCTaHABIUBATh
HUCKOMOE U JlaHHO€, (OpPMHUPOBATH THUIIOTE3y, APrYMEHTHUPOBATH CBOIO IO3ULHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEILHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIIEI0BaHUE II0
YCTAaHOBJICHHIO OCOOEHHOCTEHl MaTeMaTHyeckoro oObeKTa, SBJIEHHS, Ipoliecca,
BBISIBIICHHUIO 3aBUCUMOCTEN MEXAY 00bEeKTaMH, IBICHUSMHU, POLIECCAMU;

® CaMOCTOATENHHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yjbTaTaM
NPOBEIEHHOTO HAOJIOJICHUS, UCCIIEAOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 0000IIICHHMIA;



MPOrHO3UPOBATH BO3BMOKHOC PAa3BUTUC MMPOLCCCA, 4 TAKIKC BbIIBUTATH IMPCAITIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

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

BbIOMpaTh MH(OpPMAIMIO W3 HCTOYHUKOB pa3IM4YHBIX THUIIOB, AHAIM3MPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPE/ICTABIICHMUS,;

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATH €€ B  pasiM4HbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMALMU IO CAMOCTOSTEIBHO CHOPMYIHPOBAHHBIM
KPUTEPHUSM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBLE OCliCMEUs, 00eCcneuusarom coopmupo8aHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oomenue:

BOCIIPUHUMATh U (bOpMy.HI/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUAMH U LECIAMU
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BbIPaKaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS M0 XOJy PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/1e 00CYKJIeHHUS 3a7aBaTh BOIIPOCHI 110 CYILECTBY 00CYKAaeMOH TEMBI, TPOOIEMBI,
pemaeMoﬁ 3ala4M, BbICKA3bIBATh UACHU, HALICJICHHBIC Ha ITOUCK PCUICHU A, COIIOCTABJIATH
CBOM CYXXICHHA C CYKACHUAMU APYTUX YHaCTHUKOB AHaJIora, 06Hap}I)KI/IBaTI> pasinduc
U CXOJCTBO IO3MLMI; B KOPPEKTHOH Qopme (opMynupoBaTh pasHOIiacusi, CBOU
BO3PaKEHHS;

MNPpEACTAaBIATE PE3YJIbTAThl PCIICHUA 3aJa4r, SKCIICPUMCHTA, UCCICAOBAHMs, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS ¢ Y4ETOM 3a7ay Ipe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MOHMMATh ¥ UCTIOJIB30BaTh MPEUMYIIECTBA KOMAaHHON U WHANBHUYAITBHON pabOTHI IPH
pemeHny ydeOHbIX 3a/1a4; IPHHAMATH [1eJIb COBMECTHON NEATeIbHOCTH, TUIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paboThl, pacmpenensTb BHIbl paboT, JOroBapUBATHCS,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 00001aTh MHEHUS! HECKOJIBKUX JIFOACH;
y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OMEH MHEHUH, «MO3TOBbIE
HITYPMBI» U UHBIE); BBIMOIHATH CBOIO YaCTh pabOTHl M KOOPAUHUPOBATH CBOM JEHCTBUS
C APYTUMH WICHAMH KOMAaH[IbI; OI[CHUBATh KaYeCTBO CBOETO BKJIA/Ia B OOIIUI MPOITYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmaus, obecneuusarom Gopmuposanue CmoiCio8bix
YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranusanus:

COCTaBJIATH TJIaH, AITOPUTM PELICHUS 33]]auH, BEIOUPATh CIIOCO0 pEeIIeHUs ¢ yUYETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yUETOM HOBOI MHQOpMAIIHH.

CaMOKOHTPOJIb:



e BIAJCTh HABBIKAMH IIO3HABaTEIbHOU pediekcun Kak OCO3HAHUS COBEPIIAEMBIX
NEHUCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3yNbTaToOB; BiIaleTh crocobaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca M pe3yibTaTa pPELICHUS MaTeMaTHYeCKON
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELICHMM 33Jaud, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3ylbTaTa LEIH W YCIOBUSAM, OOBACHATH NPHYUHEI
JOCTHIKEHUSI WM HEIOCTHXKEHUS Pe3yJNbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMH: TOUKA, NPsMasi, INIOCKOCTb.

[TpyMeHsSTh aKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX MPU PEIICHUU T€OMETPUUECKUX
3ajad.

OnepupoBaTb NOHATHUSMU: NAPAVIEIBHOCTh M NEPHEHIAUKYJISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE pacloI0KEHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh TOHATUAMHU: JIBYTPAaHHBIA Yroj, TpaHH JABYIPAHHOTO yria, pedpo
JBYTPAHHOIO yIJjia; JMHEHHBIA yroJl ABYTPaHHOTO YIJIa; TpajycHas Mepa JBYTPaHHOIO yria.

OrnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BBIMYKJBIA W HEBBITYKJIBI MHOTOIPaHHUK,
3JIEeMEHThl MHOTOTpaHHUKA, IPABUIBHBIM MHOTOTPaHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MHUpaMHAa; MPU3Ma, MPSMOYTOIbHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHMS [UIs  KjacCUUKAIIUU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHWKHU; TPABUJIbHBIE MHOTOTPAHHUKH, TPSIMbIE H
HAKJIOHHBIE IPU3MBI, TapaylIeIeUIIEeIbl).

OnepupoBaTh MOHATUSAMH: CEKYIasl MIIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIUIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIE/I0B.

CtpouTh ceueHUs] MHOTOIPAaHHUKOB METO/O0M CJIEJO0B, BBINOIHATH (BBIHOCHBIE) IJIOCKUE
YepPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemats 3a1aun Ha HaXOXKAEHHE FEOMETPUUECKUX BEJIMYMH 110 00pa3lam Ui aJlropuT™Mam,
NPUMEHSISI U3BECTHBIE AHAJTMTUYECKHE METObl NMPHU PEIICHUU CTaHAAPTHBIX MaTEeMaTHYECKUX
3a/1a4 Ha BBIYMCIIEHUE PACCTOSIHUM MEXAY ABYMsS TOUKaMH, OT TOYKHU JO MPSMOM, OT TOUKH A0
IJIOCKOCTH, MEXKAY CKPEINBAIOIIUMUCS IPSIMBIMU.

Pemats 3a1aun Ha HaXOX/I€HUE T€OMETPUYECKUX BETMUYMH 110 00pa3liaM Wi aJrOpUTMaM,
MIPUMEHSISI U3BECTHBIE AHAJTUTUYECKHE METObl NMPHU PEIICHUU CTaHAAPTHBIX MaTEeMaTHYECKUX
33/1ad HAa BBIUKCIEHUE YIJIOB MEXIY CKpPEIIUBAIOUIUMUCA MNPSIMBIMHU, MEXIYy MpsSIMOH U
IJIOCKOCTBIO, MEXKY IIIOCKOCTSMU, IBYTPAHHBIX YIJIOB.

Bbrancnsate 00bEMBI U TUIOIIAIM TOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpU3Ma, MHpaMuia) ¢
pUMEHEHHEM (POpPMYJ; BBIYUCIATH COOTHOUICHHS MEX/1Y IJIOMIAAsIMU TOBEPXHOCTEN, 00bEMaMu
NOJO0OHBIX MHOTOTPAHHUKOB.



OmnepupoBaTh MOHATUSAMH: CHMMETPHsSI B TPOCTPAHCTBE; IICHTP, OCh U IUIOCKOCTh
CUMMETPHUHU; LIEHTP, OChb U TNIOCKOCTh CHMMETPHUH (DPUTYPBI.

N3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (QUTypax, MPEACTABICHHYIO HA YePTEkKaX U PUCYHKAX.

[lpuMmeHATh TeoMeTpuueckhe (aKThl ISl PEHICHUS CTEPEOMETPUYECKUX  3ajad,
nmpeamnojgaratomux HECKOJIbKO IMaroB pCIICHHA, €CJIN YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEHIINe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHX 3a/1ad.

IIpuBoauTh IpUMEPB MATEMATUYECKUX 3aKOHOMEPHOCTEHM B MPUPOAE U KU3HHU,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB TE€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTUKE: aHAIM3UPOBATh peajbHbIC CHUTYyallUd H
OPUMEHATh  M3YYCHHbIC TMOHATHS B  MpPOLECCe TOMCKA  PEUICHHS  MaTeMaTHYSCKH
c(OpMYyJIMPOBAHHON TPOOJIEMBI, MOICIUPOBATH PEATbHBIC CHUTYAIlMd HA S3BIKE TEOMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIN C HCIOJIb30BAHUEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; peniarh MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHHEM IeOMETPHYCCKUX
BEJTUYHH.

11 KJIIACC

OnepupoBaTh NOHATHIMHU: [IWJIHHIPUYECKAst TOBEPXHOCTh, 00Pa3yIOIINE IUITHHIPUICCKON
MOBEPXHOCTH; HWIMHIP; KOHWYECKass MOBEPXHOCTh, 00pa3ylonre KOHWUYECKOH MOBEPXHOCTH,
KOHYC; cpeprueckasi IoBEpXHOCTb.

PacrniozHaBath Tena BpameHus (IHIUHIDP, KOHYC, cdepa u map).

OOBSACHATH CITOCOOBI MMOJIYYCHHS TEJI BPAIICHHUS.

KnaccuduiupoBars B3auMHOE pacmtofioskeHHe cPephl U TIIOCKOCTH.

OnepupoBaTh MOHATHSAMH: IIAPOBOI CETMEHT, OCHOBAHWE CETMEHTA, BBICOTA CETMEHTA;
IIapOBOH1 CJI0HM, OCHOBaHME IIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOS; IIAPOBON CEKTOP.

Bbruucnate 00bEMBI U TUIOMIAANM TOBEPXHOCTEH TeN BpallleHHs, TeOMETPHUUECKUX Tesl C
npuMeHeHueM (Gpopmyi.

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

BBIUUCIIATE COOTHOLIEHUS MEXY TUIOIIAAsIMU TOBEPXHOCTENH 1 00bEMaMU MOJOOHBIX Tell.

N300paxkaTh n3ydyaemble (GUTYphl OT PYKH M C TPUMEHEHHEM IPOCTBHIX YEPTEKHBIX
UHCTPYMEHTOB.

BBINonHATE (BBIHOCHBIE) IUIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 0O0BEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYECHHUs Tell BpaIlleHus.

W3BnekaTh, HHTEPIIPETUPOBATh M TMPEOOPa30BLIBATh HHMOOPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpUYeCcKuX (PUTypax, MpencTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE AEHCTBUS CIOKEHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB MU YMHOKEHHs BEKTOpa
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00JIa/1al0T.

[IpuMeHATh MpaBUIIO MapasuIeNICNIIE A,

OnepupoBaTh MOHATUAMHU: JEKApTOBBI KOOPAUHATHI B NPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yroj MeEXIy BEKTOpaMH, CKaJIIpHOE
MPOM3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPHI.



Haxoauth cyMMy BEKTOPOB M MPOU3BEICHUE BEKTOpPA HA YHCIIO, YTOJ MEXIY BEKTOpaMH,
CKaJIIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP 10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3anaBarh IOCKOCTh YPABHCHUEM B JICKAPTOBOM CHCTEME KOOP/IMHAT.

[lpuMeHATh TeoMeTpuuYecKhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX — 3ajad,
HPEANOJIAraroIMX HECKOJIBKO IAroB PEIICHUs, €CAM YCJIOBUS NPUMEHEHHs 3aJaHbl B SIBHOM
dopme.

Pemrate mpocreiiiine reoMeTpUUCCKUE 3a/1a4i HAa TIPUMCHEHHE BEKTOPHO-KOOPIMHATHOTO
MeTo/1a.

Pemarh 3agayn Ha JOKa3aTeIbCTBO MAaTEMATHYECKHX OTHOIICHUH W HaXOXKICHHUE
TCOMCTPHUYCCKUX BCIWYHH I10 06pa3uaM WKW aJIropuT™MaM, NMpuUMCEHAA U3BCCTHBIC MCTOAbI IPU
PCIICHUHN CTAHAAPTHBIX MAaTCMAaTUUCCKUX 3a/1ay.

[IpuMeHATh MPOCTEHIINEe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUUCCKHX 3a/1ad.

IIpuBoauTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJE M IKHU3HH,
pacro3HaBaTh MMPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTHUKE: aHAIM3UPOBATh peajbHbIC CHUTYyallud H
OPUMEHATh  M3YYCHHbIE TMOHATHS B  MpPOLECCe IOMCKA  PEHICHHS  MaTeMaTHYECKH
chopMyIUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATH pEATbHBIE CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh IMOCTPOCHHBIC MOJICIN C HCIOJIb30BAHHEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; peniath MPaKTHYECKUE 3a/1a41, CBI3aHHbBIC C HAXOXKICHHEM FeOMETPHUYECCKUX
BEJTUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypenr
1 Brenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 HepneHz[I/HSmepHOCTL MPSIMBIX U 12
IJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
5) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHHUS], pACCTOSIHUS U YTJIbI 4 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoabubie IIpakruueckue (itcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Temna Bpamenus 12
OOBEMEBI TEN 5
BekTopsl U KOOPAMHATHI B IPOCTPAHCTBE 10
4 [ToBTOpeHue, 06001meHNE, 7 1
cUcTeMaTu3alus 3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




ITOYPOYHOE IINTAHUPOBAHME
10 KJTACC

n/n

Tema ypoka

OCHOBHBIE TIOHSITHS CTEPEOMETPHU:
TOYKa, MpsMasi, IIOCKOCTb,
npoctpancTBo. [IpaBuia n3odpaxeHus
Ha PUCYHKaX: U300pakeHUs
HHOCKOCTCﬁ, mapalyICJIbHBIX IMPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

Ilonstus: nepeceKaromuecs miIOCKOCTH,
MnepeCCKaromuecsd mnmpsamMad u riIoCKOCTb

KoauuecTBO 4acoB

Bcero

KonTpoibu

ble padoThbI

IIpakTnyec

KHe padoThl

JaTa uzyuyenust

04.09

05.09

dakTuyyeckas

aarTra

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchI

IlonsTus: MEpCCCKaAromMreCs MmI0CKOCTH,
IepeceKaromumecs npsaMas U njiI0CKOCTb

11.09

3HAaKOMCTBO C MHOTOTpaHHUKaMH,
n300pa’keHre MHOTOTPAaHHUKOB Ha
PUCYHKAX, Ha IPOCKIMOHHBIX YEPTECIKAX

HavanwsHbie cBeneHms o kyoe u
UpaMuie, X pa3BEPTKU U MOJIEIH.
CeueHusi MHOTOTPaHHUKOB

HauanbHble cBefieHus 0 KyOe u
NUpaMHJIe, UX PA3BEPTKU U MOJEIIH.
CeueHnnst MHOTOIpaHHUKOB

12.09

18.09

19.09

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

25.09

10

TToustue 00 aKCHOMATHYECKOM
MMOCTPOEHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

[TonsTre 06 akcCHOMaTHYECKOM
IIOCTPOEHUHU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPHUH U CIICJICTBUSA U3 HUX

[TousiTHE 00 aKCHOMATHYECKOM
MMOCTPOCHUHU CTCPCOMCTPUU: aKCUOMBI
CTCPCOMCTPHU U CICACTBUA U3 HUX

26.09

02.10

03.10

11

B3anMHOe pacnionoxeHue npsmsIx B
IIPOCTPAHCTBE: IEPECEKAIOIUECS,

09.10




MapaJuIeIbHbIE U CKPEILMBAIOIIUECS
IIpsIMBIE

HapaJ'IJ'ICJ'IBHOCTI) IMpAMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBC: MapaJlJICJIbHBIC

12 10.10
IpsIMbIe B IPOCTPAHCTBE;
[IapaJUIEIbHOCTD TPEX MPSIMBIX
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN

13 B nipocTpanctie: [lapannenbHocTb 16.10
IIPSIMOM U TNIOCKOCTH

14 VYTIIBl ¢ COHANPaBICHHBIMU CTOPOHAMU 17.10

15 VYron Mexay npsMbIMU B IPOCTPAHCTBE 23.10

16 Yroa Mexay npsSIMbIMHU B TPOCTPAHCTBE 24.10

17 [TapannenbHOCTh MIOCKOCTEM: 30.10
napajieNIbHbIe TUIOCKOCTH

18 CBoiicTBa napajiesbHbIX INIOCKOCTEN 31.10.
[Ipocreiimme TpocTpaHCTBEHHBIE

19 Gburypsl Ha MIIOCKOCTHU: TETPAdAP, KyO, 13.11
napasuiesenumnes

20 [Toctpoenue ceueHuit 14.11

21 [TocTpoenue ceueHuit 20.11
KonTponbhas padora no teme "lIpsamblie

29 Y TUTOCKOCTH B TIPOCTPAHCTBE. 2111
[TapayenpHOCTB IPSIMBIX U
IJIOCKOCTEHN"
[lepneHMKyYISAPHOCTD NPSIMOM U

23 TJIOCKOCTH: TIEPIICHINKYJISIPHBIC 27.11.
IpsIMbIE B IPOCTPAHCTBE

24 [Ipsimble mapasienbHbIe U 28.11
MEPIIEHIUKYIISPHBIE K IMJIOCKOCTH

o5 [Ipsimble mapasienbHbIe U 04.12
NEePIEHIUKYIISPHbIE K MJIOCKOCTH

26 [Ipu3Hak nepneHAMKyJIIpHOCTH IPSIMOU 05.12
Y TUTOCKOCTH

97 [Tpu3HaK neprneHAUKYIIpHOCTH MPSIMOI 1112
U TIOCKOCTH

28 Teopema o0 IpsIMOI EPIIEHIUKYIIAPHOU 1212
IJIOCKOCTH

29 Teopema o psIMOIl EPIIEHIUKYIISPHOMN 18.12

IIJIOCKOCTH




30

Teopema o0 IpsiMOi EPIIEHIUKYIIAPHOU

IIJIOCKOCTH

19.12

31

32

33

[leprnieHIUKYNSIp U HAKIIOHHBIE:
paccTosiHue OT TOYKH J0 IJIOCKOCTH,
paccTosiHue OT IPSIMOM J0 IUNIOCKOCTH

[leprieHIUKYNSIp U HAKIIOHHBIE:
paccTosiHue OT TOYKH JI0 IIII0CKOCTH,
paccTosiHue OT IPSIMOM A0 TNIOCKOCTH

[lepnieHuKymsp U HAKJIOHHBIE:
paccTostHue OT TOYKHU 10 IJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 IUNIOCKOCTH

25.12

26.12

09.01

34

[lepnieHIUKYISIp ¥ HAKIIOHHBIE:
paccTostHue OT TOYKHU J0 INIOCKOCTH,
paccTostHue OT NMPSAMOM 10 IIIOCKOCTH

15.01

35

36

VYTIIIBl B IPOCTPAHCTBE: YIOJl MEXIY
IIPSIMOM U TUIOCKOCTBIO

JIByrpaHHBbIN yroJi, JMHEHHBIA yroi
JBYI'PAHHOI'O yIJia

16.01

22.01

37

JIByrpaHHBIN yroJl, JMHEHHBIA yTroi
JBYTPAHHOI'O yria

23.01

38

39

40

[lepneHauKyISIPHOCTD MJIOCKOCTEM:
MIPU3HAK NEPIEHIAUKYIIPHOCTH ABYX
IJIOCKOCTEN

[lepneHauKyYISIPHOCTH MIIOCKOCTEM:
MPU3HAK NEPIEHAUKYISIPHOCTH IBYX
IIOCKOCTEH

[lepneHauKyISIPHOCTH MIOCKOCTEM:
MPU3HAK NEPIEHAUKYISIPHOCTH IBYX
IIOCKOCTEH

29.01

30.01

05.02

41
42

Teopema o TpEX mepHeHIUKYIApax

Teopema o0 TpEx neprneHauKyIsIpax

06.02
12.02

43

Teopema o0 TpEX mepHeHIUKYIApax

13.02

44

45

KonrtponbHas pabora no remMmam
"IlepneH IUKYISIPHOCTD MPSAMBIX U

mIockocTeil" n "YTiabl MeXly IPSMBIMU

U mIocKocTsIMU"

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE
3JIEMEHTBI MHOTOI'PAHHUKA, BBIITYKJIbIE
1 HCBBIIYKJIBIC MHOT'OIPaHHUKH,
pa3BEpPTKa MHOTOTPAaHHUKA

19.02

20.02




46

IIpusma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHMS IIPU3MBIL; IIpsIMasi U
HAKJIOHHAs IPU3MbI; OOKOBAs U TMOJTHAsS
[IOBEPXHOCTb MIPU3MBI

26.02

47

48

49

[Tapamtenenunen, NpsAMOyTOJIbHBII
napaJulesIenuIe]] 1 ero CBOMCTBa
[Mupamua: N-yronpHasi mupamuia,
rpaHy ¥ OCHOBAaHUE HPaMUJIbI;
OOKOBast ¥ OJTHAsI TOBEPXHOCTh
mUupaMuJbl, IIpaBUJIbHaA U yceqéHHaﬁ
nupamuIa

[TpaBusIbHBIE MHOTOTPAHHUKH: TIOHSATHE
NPaBWJILHOTO MHOTOTPAHHUKA;
IIpaBHUJIbHAA IpHU3Ma U IIpaBUJIbHAA
nUpamMu/Ia; IpaBUiIbHAs TPEYTroJibHAas
NApaMuJia ¥ IPABUIBHBINA TETPadIp;
KyO

27.02

05.03

06.03

50

51

52

53

54

55

[IpencraBienue o NpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadIp, JOJCKadIp
U UKOCa3Ip.

CummMeTpusi B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIILHO TOUYKH,
MPSAMOM, TIIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B MUPaAMUIAX,
napajuieJenumneax, npaBuiIbHbIX
MHOTOTPaHHUKAX

Brruncnenue 31eMeHTOB
MHOT'OI'PaHHHUKOB: pEOpa, AUaroHay,

YTJIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY MTOBEPXHOCTHU IIPSAMOM IPU3MBI,
IJI0IAlb OCHOBAHUH, TEOpEMA O
OOKOBOI TOBEPXHOCTH MPSIMOI PU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOBEPXHOCTHU MTPABUIILHON TUPAMUIBIL,
Teopema o IUIOIIAI OOKOBOM
MOBEPXHOCTH YCEYEHHOU MUPAMUIBI

KonTponbHas pabora no teme
"MHororpanHuku"

12.03

13.03

19.03

20.03

02.04

03.04

56
57

TToustue 00 00BEME

O0BEM TUpaMUIBI

09.04
10.04




58

O0BEM nupamMusl

16.04

59

O06BEM TUpaMuIBI

17.04

60
61

O0BEM nupamMuIsl

O06BEM IPU3MBI

23.04
24.04

62

O0BEM npu3MBbI

30.04

63

64

O06BEM IPU3MBI

KonTponbras pabota mo teme "OObEMBI
MHOTOT'PaHHUKOB"

L

-

07.05

08.05

65

66

[ToBTOpenue, 0600IICHNE
cucremaTtusanusa 3Hanuil. [loctpoenne
CEYCHMI B MHOTOI'PaHHUKE

[ToBTOpeHue, 0600IIEHNE
cHcTeMaTH3anus 3HaHuH. Berancienne
pacCTOAHUMN: MEXIY JABYMS TOUKAMH, OT
TOYKH JI0 MPSMOM, OT TOYKH 0
IJIOCKOCTH, MEXAY CKPEUIUBAOIIMMHUCS
MPSMBIMHU

14.05

15.05

67

68

IIpomeskyTOoYHAs aTTecTALMSA B
(¢opMe UTOrOBOM KOHTPOJIBHOM
padoThbI

[ToBTOpEeHME, 0000IIEHNE
cUcTeMaTu3alus 3HaHui. Berancnenue
VTJIOB: MKy CKPEIIHBAOIIMHECS
MPSIMBIMHU, MKy TIPSIMON 1
IJIOCKOCTRIO, JIBYTPAHHBIX YIJIOB, YIJIOB
MEXTy TUTOCKOCTSIMH

21.05

22.03

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOT'PAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

Cdepa u map: 1eHTp,
panuyc, TuameTp; TIomaab
MOBEPXHOCTHU CEphI

KoanuecTBo 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTnyeckue
padoThI

Jara
U3ydeHust
Mo IJIaHy

Jara
U3y4eHus
no gakry

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

B3anmHoe pacnonoxenue
cdepbl U IITOCKOCTH;
KacaTreibHasl IIIOCKOCTh K

chepe; iomaab chepsl

N3o6pakenue cepsl, mapa
Ha 1iockocTU. CeueHus
apa

Hunuuapuueckas
MMOBEPXHOCTh, 00pa3yroIne
HWIAHAPAYECKON
MMOBEPXHOCTH, OCh
HWIAHAPAYECKON
MMOBEPXHOCTHU

HunuHap: OCHOBaHUS U
O0KOBas MOBEPXHOCTb,
oOpasyromas 1 oCh;
IUIOIIa s OOKOBOM M IOJHOM
MOBEPXHOCTHU

N3o0paxenue muimHapa Ha
mockocTH. Pa3zBéprka




uunuuapa. CeyeHus
UMIMHIIPA (TUIOCKOCTBIO,
napajyieaIbHON Uin
MEePIEHIUKYISIPHONU OCH
HUAJTUHIPA)

Konnueckas noBEpXHOCTB,
o0pa3ymolire KOHU4eCKOn
ITOBEPXHOCTHU, OCh U
BEpUIMHA KOHUYECKOU
MIOBEPXHOCTHU

Konyc: ocHoBanue u
BEpIlIKMHA, 00pa3yromas u
OCb; IJIOIIAAb OOKOBOM U
MIOJIHOM MOBEPXHOCTH

VY ceu€HHbI KOHYC:
o0pa3syrolue 1 BbICOTa;
OCHOBaHHUS U OOKOBas
MOBEPXHOCTh

10

11

N3006paxeHnune koHyca Ha
mockocTH. Pa3zBéprka
KoHyca. CeueHus KOHyca
(MII0CKOCTHI0, MapasIeIbHOM
OCHOBAHHIO, 1 MIOCKOCTHIO,
MPOXOIAIIEH uepe3
BEPILNHY)

KomOunHanwmst Ten BpameHus
Y MHOTOTPaHHHUKOB

12

MHoOrorpaHHuK, ONMMCaHHbIN
okoJo chepsr; chepa,




BIIMCAHHAAd B MHOT'OI'PaHHUK
HJIM B TCJIO BPAIICHUA

13

14

IToustue 06 00BEME.
OCHOBHBIE CBOWCTBA
00BEMOB Tell

O06BEM UIMHpA, KOHYCa

15

OO0BEM TIapa ¥ mIomaib
chepsl

16

IlonoOHbIC TEna B
MIPOCTPAHCTBE.
CoOoTHOIICHUS MEXTY
IJIOIIAIIMH ITOBEPXHOCTEH,
00bEMaMU TOIO0HBIX TEJT

17

18

19

KonTponbHas padora no
temaM "Tena Bpamenus" u
"O6bems! Ten"

BekTop Ha MJI0CKOCTH U B
MIPOCTPAHCTBE

CrnoskeHue U BEIYUTAaHHUE
BEKTOPOB

20

21

YMHOKEHUE BEKTOpa Ha
YHUCIIO0

Pasnoxxenue Bektopa 1o
TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBuio
napaesenumnena




22

Pemenue 3ama4, CBSI3aHHBIX
C IPUMEHEHUEM TTPaBUII
JIEHCTBUI C BEKTOpaMHU

23

IIpssMmoyronbHas cucrema
KOOPJMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimue 3aga4yu B
KOOpAMHATax

24

Yros Mexay BEKTOpPaMH.
CkansipHO€ IpOU3BEIEHUE
BEKTOPOB

25

26

Brruucnenue YTJIOB MCKAY
IMPSAMBIMHA U IINIOCKOCTAMUA

KoopaunatHo-BeKTOpHBIH

MCTO/J IIPU PCIICHUH
TeOMCTPHUYICCKUX 3aaa1

27

KonTponbHas padota no
TeMe "BekTopsl n
KOOpJWHATHI B
npocTpaHcTae”

28

[ToBTOpenue, 0600IIEeHNE U
CHCTEMaTH3aINsI 3HAaHUH.
OcHoBHbIE QUTYpBI, aKTHI,
TEOpeMBbI Kypca
TUTAHUMETPUHU

29

[ToBTOpeHme, 0600mEeHNE U
cHCTEeMaTH3aInsI 3HAaHUH.
OcHoBHBIE QUTYpPBI, PaKTHI,




TEOpEMBI Kypca
IUTAHUMETPUHU

30

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3alus 3HaHHM.
3aja4yu MIIaHUMETPUU U
METOJIbI UX PEIICHUS

31

32

33

34

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMAaTH3aINsI 3HAHUH.
3aia4yu MIaHUMETPUU U
METOJIbI UX PEIICHUS

[ToBTOpEeHME, 0000IIEHNE 1
cUCTEMaTH3als 3HaHHM.
OcHoBHBIE QUTYPHI, (PAKTHI,
TEOpPEMBI Kypca
CTEPEOMETPUH

IIpome:xyTouHas
arrecrauus B popme
UTOTr0BOM KOHTPOJIbHOMI
padoThbl

[ToBTOpeHuEe, 06001IeHNE 1
crcTeMaTH3aIHs 3HAHUH

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

34







YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



