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HOACHUTEJIBHAA 3AIIMCKA

PaGouas mporpamma ydeOHoro kypca «I'eomerpus» 0a30BOro ypoBHS Jis
obyuaromuxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOTo
roCyJIapCTBEHHOTO 00pa30BaTEIBLHOIO CTAHAAPTA CPEHEr0 OOIIero 00pa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBIIEMBIX K
MaTEMaTUYECKOMY OOpa30BaHUIO, W TPAAMIMN POCCHICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl 00ecTieUMBAET OBIAJACHUE KIHOYEBBIMU KOMIETEHIUSIMH,
COCTABJISIFONITUMH  OCHOBY JIJIS CaMOpPa3BHTHS W HEMPEPBIBHOTO 0O0pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO Pa3BUTHS
JUYHOCTH 00YYarOIINXCS.

HEJA U3YYHEHUSA YYEBHOI'O KYPCA

Baxxnocte ydeOHOro Kypca TE€OMETPUM Ha YpPOBHE CpEAHEro OOUIEro
oOpa3oBaHusl OOYyCIIOBJIEHA MPAKTUYECKOW 3HAYUMOCTBIO METANpEAMETHBIX U
OPEIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T€OMETPHHM B HANPABICHUU JIHUYHOCTHOTO
pa3BuTHs oOydarommxcs, GopMHpOBaHUA (YHKIIMOHATFHON MaTeMaTHYeCKOU
IPaMOTHOCTH, U3YUYEHUS IPYTUX YUEOHBIX TUCHUIUIMH. Pa3BuTne y oOyuarommxcs
NPaBWIBHBIX TPEJICTaBICHUA O CYIIHOCTH M MPOMCXOKJICHUH T€OMETPUUYECCKUX
abCTpakiuii, COOTHOIIEHUH PEaTbHOTO W HUACATBHOTO, XapaKTepe OTpaKeHUs
MAaTeMaTU4eCKOM HAayKOW SIBJIEHHW M MPOLECCOB pEATBHOIO MHUpa, MECTe
T€OMETPUHU B CUCTEME HAYK U POJIM MAaTEMAaTHYE€CKOTO MOJACIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
ydalmxcs, a TakKe KadyeCcTB MBIIUIICHHs, HEOOXOAMMBIX s aJanTaludd B
COBPEMEHHOM OOIIECTBE.

I'eomeTpus sBisiercs ogHUM U3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak OOECIeYMBaeT BO3MOXHOCTh M3YUYEHHS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHOM HANpPaBIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormdeckoe MbIIUIeHHE, (HOpMHUpPYyeMOe TpHU H3YYCHHH OOYYarOIIHMHUCS
HNOHATUWHBIX OCHOB T€OMETPHUH U MTOCTPOCHUHU LEMOYKH JIOTHUYECKUX yTBEPKACHUN
B XOJIe peIIEHUS TEOMETPUYECKUX 3a7ad, YMEHHE BBIJIBUTATh W OIPOBEPraTh
TUIIOTE3bl HETOCPEACTBEHHO HCHOJB3YIOTCS MpPHU PENICHUH 3a7ad €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pu3uKu.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX O0OJacCTIX AEITeNbHOCTH uYenoBeka. OpueHTaluus YeloBeKa BO BPEMEHH U
IMPOCTPAHCTBE — HEOOXOAMMOE YCIIOBHE €ro COIMajJbHOro OBbITHA, (opMa
OTpaXXEHUsI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCIEIIHOTO MO3HAHUA U AaKTUBHOTO
npeoOpazoBaHusi  jAeicTBUTENbHOCTH.  OmepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSET pa3Hble BUAbl Y4eOHOH M TPYAOBOM JAESITEIBHOCTH,



ABIIACTCS OOHUM U3 MPO(PECCHOHATHHO BAXKHBIX KAa4EeCTB, MOITOMY aKTyalbHa
3a7a4ya (OpMHUPOBaHUS y OOYYAIONIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUAHOCTH OOpPa3HOrO MBILIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTAa B
MOJITOTOBKE K MPAKTUYECKON JAESTEIHHOCTU [0 MHOTUM HaIIPaBJICHUSIM.

[lens ocBoeHus mnporpamMMmbl yuyeOHoOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 00yueHus — oO0meoOpa3oBaresbHOe U OOLIEKYJIbTYPHOE PpAa3BUTHE
oOyJaroruxcst ~ 4epe3  oOecredeHWe  BO3MOXKHOCTH — TPUOOPETCHHS U
VCIIOJIb30BAHUSA CHUCTEMATHUYECKUX TIEOMETPUYECKUX 3HAaHMM W JCUCTBHU,
crenu@UUHBIX TEOMETPUH, BO3MOKHOCTH YCIICITHOTO MPOAOHKEHUST 00pa3oBaHus
0 CIIEIUABHOCTSIM, HE CBS3aHHBIM C MPUKJIAJTHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[Iporpamma 1o reoMeTpuu Ha 0a30BOM YpOBHE IpeJHA3HAYEHA s
0o0ydJaronmxcsi CpeiHel MIKOJbI, HE WUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUN
Ha YpPOBHE OCHOBHOTro 001iero obpazopanus. Takum oOpazoM, oOyuaromuecs Ha
0a30BOM ypOBHE JIOJKHBI OCBOMTBH OOLIME MAaTeMaTHYECKUE YMEHMsI, CBSI3aHHbIE
co crnenupuKoil TeoOMETpUM H HEOOXOAUMBIC IS KU3HU B COBPEMEHHOM
oOmectBe. KpoMe 3TOro, OHM MMEIT BO3MOXHOCTh M3YUHTh I'€OMETPHUIO Ooliee
riy0OKO, €clii B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX
3HaHUSX B MPO(EeCCUOHATBHOM NeSATeTbHOCTH.

JlocTkeHHe Leau OCBOEHMS MpPOrpaMMbl OOECIIEUMBAETCS PpPELIEHUEM
COOTBETCTBYIOIIMX 3anay. [lpuopuTeTHBIMM 3aJadyaMud  OCBOEHHS  Kypca
«I"eometrpun» Ha 6a3oBoM ypoBHE B 10—11 kiaccax aBisitoTcst:

e (opMUpOBaHHME MPEICTaBICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KYJbTYPbI U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIIIUM MUPOM;

e (opMupOBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX W TellaX BpaICHHS
KaK O BOXHEHIINX MAaTEeMAaTUYECKUX MOJEINAX, MO3BOJSIONIMX OMUCHIBATH
Y U3y4aTh pa3HbIC SABJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHue yMeHHsS paclo3HaBaThb Ha YepTEkKax, MOJCISIX U B
peaIbHOM MHUpPE MHOTOTPAHHHUKH | TeJa BPaICHHS,

e OBJAJCHUE METOAAMH PEIICHMS 3a/ad HAa TMOCTPOEHHUS HAa M300pa’KEHUAX
IPOCTPAHCTBEHHBIX QUTYD;

e (opMUpOBaHME YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSAMH O
MHOTOTPaHHHUKAaX U TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBaMU;

e OBJIAJICHUE  QJITOPUTMAMH  pEUICHWs  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXKHBIE JIOKa3aTeIbHBIC
paccykJIeHHs B XOJ€ PEUICHHs] CTEPEOMETPUYECKUX 3aJad W 3a7ad C
IPAaKTHYECKUM COJIEP)KAHUEM;

e pa3BUTHE UHTEJUIEKTYalbHBIX ~ M TBOPYECKUX  CIIOCOOHOCTEH
oOyyarouuxcsi, MO3HABAaTEIbHOM  AKTUBHOCTH,  HCCIEJOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIILICHUS;



e (popmupoBaHue (GyHKIIMOHATBHOMN TPaMOTHOCTH, pENEeBaHTHOU
T€OMETPUN: YMEHHE paclo3HaBaTh MPOSBICHUS T'€OMETPUUYECKHUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B peaJbHBIX KU3HEHHBIX
CUTYyallUsIX U TMPU U3YYCHUH APYTHX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha A3BIKE
T€OMETPUHU U CO3aBaTh FT€OMETPUUECKHE MOJIENHU, IPUMEHSATh OCBOCHHBIN
FEOMETPUYECKHUI ammapar sl pelIeHUs] MPaKTHUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTAMYUTENbHONM OCOOCHHOCTBIO MPOTPAMMBI SIBJISETCS BKIIOUEHHUE B KypC
CTEPEOMETPUM B Hayaje €ro M3y4YeHHs 3a/Jady, peliaeMblx Ha YpOBHE
WHTYUTHBHOTO MTO3HAHMUS, ¥ OTIPEICTIEHHBIM 00pa30M OpraHu30BaHHas paboTa HaJl
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTMUECKOTO U MPOCTPAHCTBEHHOI'O
MBIIUICHUS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JanbHENIIeMy N3YUYEHUIO MTPEAMETA.

[Ipeanourenue oTaAETCS HArIAJHO-KOHCTPYKTUBHOMY METOy 0Oy4YEeHUs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX IIPEICTABICHUN Y
ydaluxcsi B KypC€ CTEPEOMETPUM MPOBOAUTCA 3a CUET pEUIeHUs 3aJad Ha
CO3JJaHUE  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEpPUpPOBAHUE
IpPOCTPaHCTBEHHbIMU oOpazamu. CoznaHue oOpa3a NPOBOJUTCS € ONOPOM Ha
HArJIsAHOCTh, a ONEepUpPOBaHME OO0pa3soM — B YCIOBUSX OTBICYEHUS OT
HaIJIATHOCTH, MBICJIEHHOTO U3MEHEHHSI €r0 UCXOAHOTO COAEPIKAHMUS.

OcHoBHBIE coaepxarelbHble JIMHUU Kypca «I'eometpum» B 10—11 knaccax:
«MHororpanHukny», «IIpsiMble U TUIOCKOCTH B MPOCTpAHCTBEY, « Tena BpameHus,
«BeKTOpBI U KOOPJAMHATHI B TPOCTPAHCTBE». DOPMHUPOBAHUE JIOTUYECKUX YMEHUN
pacrpenensieTcss He TOJbKO MO COJAEpKaTelIbHbIM JIMHUSAM, HO W MO ToJiaMm
o0y4eHHs Ha YPOBHE CPEJIHEro 00I1Iero 00pa3oBaHusl.

Conepxanue 00pa3oBaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yjbTaTam
OCBOEHHUS paboueil MporpamMmbl, pachpeieiaHHbBIM 10 rojaM OOy4eHus,
CTPYKTypUpPOBaHO TakuM o00Opa3oM, 4YTOObl OBJAJCHHE T'€OMETPHUUYECKUMU
MOHSATUSIMU Y HABBIKAMH OCYILIECTBIISUIOCH MOCJIEIOBATENIBHO U MOCTYIATENBHO, C
cOOJII0/ICHUEM TIPUHIIUIA MPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAIUCH B
oOIIyI0 CUCTEMY TI'€OMETPUYECKHX MPE/ICTABICHUN OOyYarouIuxcs, paclupss u
yriIyOsisist €€, 00pas3ysi IPOUYHbIE MHOXKECTBEHHBIEC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

Ha usyuenue reomerpun orBoauTcs 2 yaca B Heaeno B 10 kiacce u 1 vac B
Henento B 11 kimacce, Bcero 3a jBa rojia o0ydenus - 102 yueOHBIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMbIe U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHUS ~ cTepeoMeTpuu. Touka, TmpsAMasi, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMAaTUYECKOM TIOCTPOCHUHM CTEPEOMETPHUHU:
AKCHUOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX.

B3anmHoe pacnosioxeHrne MNpsAMBIX B NPOCTPAHCTBE: IEPECEKAOIIMECH,
napajuieJbHble M CKpeuuBaromuecs npsMmbeie. [lapamiensHOCT OPsMBIX U
IUDIOCKOCTEM B IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MAPALIETBHOCTh TPEX MPSIMBIX; MAPAILICIBHOCTh MPSAMOU U TIJIOCKOCTHU. YTJbI C
COHAIPABJICHHBIMU CTOPOHAMH; YTOJd MEXAYy MPAMBIMA B HOPOCTPAHCTBE.
[TapamtenbHOCTB IJIOCKOCTEM: napaiyieIbHbIC IIJIOCKOCTH; CBOMCTBaA
napayyieNbHbIX IUIockocTel. [lpocrteifmue mnpocTpaHCcTBeHHBbIE (DUTYypBl Ha
IUIOCKOCTHU: TE€Tpa’p, KyO, napaiesaenumnes]; TOCTPOCHUE CEUECHUN.

[leprieHAUKYJISIPHOCTh MPSIMOM U TUIOCKOCTU: NEPIECHAUKYIISAPHBIE NPSIMbIC B
MIPOCTPAHCTBE, MPSMbBIE MapaUICIbHBIE W NEPIECHAUKYJIAPHbIE K IUIOCKOCTH,
MIPU3HAK TEPHEHIUKYISIPHOCTH TPSAMOM M IUIOCKOCTH, TEOpeMa O NPSMOU
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJ MEXIAY MNPSAMON U
IJOCKOCThIO;  JBYTPAHHBIM  Yroj, JIMHEWHBIM yrojl JBYTPAaHHOTO  yIJia.
[lepneHauKyISIp ¥ HAKIIOHHBIE: PACCTOSHUE OT TOYKH JO MIOCKOCTH, PACCTOSIHUE
OT TpsAMOM 10  IJIOCKOCTH,  TPOEKIus  (GUTYpel  Ha  TUIOCKOCTb.
[lepneHIUKYISAPHOCTh  IUIOCKOCTEW: IPU3HAK  IEPHEHIUKYISIPHOCTH  JBYX
II0cKocTer. TeopemMa 0 TpEX NEePIEHIUKYIIApax.

MHororpaHHuKH

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIMYKJIbIE MHOIOTPAHHUKH; pa3BEPTKA MHOTOrpaHHUKa. [Ipu3ma: n-yronbHas
npu3Ma; TpaHu U OCHOBAHUS MPU3MBI, TIpsiMasi U HAKJIOHHAS MPU3MBbI; OOKOBas U
IIOJTHAs IIOBEPXHOCTh IIPU3MBL. [Tapayutenenunen, IIPSIMOYTOJIbHBIN
napajuleJienunes U ero cporcra. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBAHUE MUPAMUIBI; OOKOBAs U MOJIHASI TOBEPXHOCTh MTUPAMU/IbI; IPABUIIbHAS U
yceuéHHas nHupamMuga. OIJIEMEHTbl Npu3Mbl U nupamuabl. [IpaBuiibHBIC
MHOTOI'PaHHUKHU: TMOHATHE NPABWIBHOI'O MHOI'OTPAHHUKA; IPAaBUJIbHAS IIpU3Ma U
MpaBWiIbHAS THUPAMUJA; MpaBWIbHAS TPEYrojbHAs NUPaMUa W MPABUIIbHbBIN
terpa’ap; KyO. IlpencraBieHue O TMpaBWIBHBIX MHOTOIPAHHUKAaX: OKTadIp,
noaeKa’ip u ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpus B HPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO TOYKH, MPSIMOIA,
IUIOCKOCTU.  DJEMEHThl CUMMETPUM B NHpaMHAaX, Napajuielienuneaax,
MPaBUJILHBIX MHOTOIPaHHUKAX.



Briuncienre 371€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AUaroHalid, YTJIbL.
[Inomans OOKOBOW IMOBEPXHOCTH W IMOJHOW IMOBEPXHOCTU MPSIMOM MPU3MBI,
IIONAJh OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTH MPSIMON TPU3MBIL.
[Inomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH MPABUJIBLHON MHUPAMUIBI,
TeopemMa O Iulomanu yced€éHHou mnupamuabl. [loHsitue 06 o00béEMe. OOBEM
MUPaMU/JIbI, TPU3MBI.

[TogoOubie Tema B mpocTpancTBe. COOTHOMICHHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

11 KIIACC

TeJia BpaleHus

Hnimanpryeckas ITIOBEPXHOCTB, oOpasyroiue HUJIMHIPUIECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW MOBEpXHOCTU. [lunuHap: ocHOBaHuA U
OOKOBasi TOBEPXHOCTh, OOpa3ylolas MU OCh, IUIOIMaAh OOKOBOW M TIOJHOMU
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OChb U
BEpIIMHA KOHWYECKOHM noBepxHocTU. KoHyc: OCHOBaHME M BeplIMHA, 00pa3yromas
U OCh; IUIOMAAhr OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolliie U BbICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa u map: UEHTp, paauyc, AUAMETP; IUIOIIAJb MMOBEPXHOCTU CQEPBHI.
B3auMHoe pacnonoxkenue chepsl U IIIOCKOCTH; KacaTelbHas MIOCKOCTh K cdepe;
1oL CHEpHI.

N3o0pakenne Ten BpalieHus Ha TIIOCKOCTH. Pa3BEpTka MUIIMHIIpa U KOHYCA.

KoMmOuHanuu Tenm BpamieHMss HM  MHOTOTPAaHHMKOB. MHOTOrpaHHUK,
OoNMMCaHHBIA OKoJIO cdeprl; chepa, BOHCAHHAST B MHOTOTPAHHUK, WIH TEJO
BpAaIlCHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
IPSIMOYTOJILHOTO TapajuieNienunena u ciaeactBuss u3 He€. OO0bEM IMIMHIpA,
KoHyca. O0BEM 11apa u 1Iomaab cepol.

[logoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMAIIMU
NOBEPXHOCTEHN, 00bEMaMU NTOTI00HBIX TEJL.

Ceuenuss mwinHApa (MapajuiebHO W MEPIEHAMKYJISIPHO OCH), CEUYEHUS
KOoHyca (mapajijielbHO€ OCHOBAHHMIO M TPOXOJAIEe uYepe3 BEpIIMHY), CEUeHUs
nrapa.

BekTopbl 4 KOOPANMHATHI B MPOCTPAHCTBE

Bekrtop Ha miockocty U B ipocTpaHcTBe. ClioKEHNE U BEIYUTAHUE BEKTOPOB.
YMHO)K€EHHE BEKTOpa Ha yucio. Pa3noxxkeHue BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuno mapamnenenunena. Pemenwe 3amad, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBujl JCUCTBUU ¢ Bekropamu. [IpsMoyrosibHas cucrema



KoopauHaT B ImpocTtpaHcTBe. Koopaumuatel BekTopa. lIpocreitmme 3agaun B
KOOpJMHATax. YTroa Mexay BekTopamu. CKalspHOE MNPOU3BEIECHUE BEKTOPOB.
Brpruucnenue yriioB Mexay ONpsIMbIMU U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.



IINTIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMdHOCTHBIE pE3yNbTaThl OCBOCHHSI TMPOTPaMMBI y4eOHOTO TMpeaMera
«MaremaTuka» XapaKTepU3yrTCs:

I'pa:xxnanckoe BocniuTanme:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMHU 00YUYaAIOIIETOCS KaK aKTUBHOTO
U OTBETCTBEHHOIO WiI€HAa POCCUUCKOr0 OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
Iporeayp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCH WU Tp.), YMEHHEM
B3aUMOJICICTBOBATh C COLUAJIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C WX
GYHKIUSMUA 1 HA3HAYCHHUEM.

IHaTpuoTHyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUHUCKOM IpaKJaHCKOM MICHTUYHOCTH, YBOXKCHUS K
MPOIUIOMY Y HACTOAIIEMY POCCUMCKOM MAaTE€MaTUKU, IIEHHOCTHBIM OTHOIIICHUEM K
JOCTUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUKMCKOM MAaTEMAaTUYECKOW IIKOJIbI,
K KCHOJIb30BAaHUIO ATUX JOCTHXKEHUM B JIPYTMX HayKaxX, TEXHOJOTusX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEN POCCHICKOTO Hapona;
c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, JTHUYECKOTO TMOBEACHUS,
CBSI3aHHOT'O C MPAKTHYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U IESITEITbHOCTHIO
y4€HOT0; 0OCO3HAHHUEM JIMYHOTO BKJIa/Ia B MIOCTPOCHHUE YCTOMYMBOTO OYAYIIEro.

JcTeTH4YecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYas 3CTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, peleHnu, paccyXIcHUM;
BOCIPUMMYHUBOCTBIO K MATEMAaTUYECKUM ACIIEKTAM Pa3JIMYHBIX BUJOB HCKYCCTBA.

dusuyeckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TIPUMEHSTh MaTeMaTUYeCKue 3HaHHUS B
HWHTEpecax 370poBOro u 6e3omacHoro odpasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE MUTaHHE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OT/IbIXa, peryJisipHas busnueckas AKTUBHOCTD); busngecKoro
COBEpPIIICHCTBOBAHUS, npu 3aHATHAX CTIOPTHBHO-0370POBHUTEIHLHON
JeSITEIbHOCTBIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOJIOOMS; WHTEPECOM K
pa3auuHbiM  chepam  MpodecCHOHAIBHON  JEATENBHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBHIOOP
Oynymieit npodeccun U pean30BbIBATH COOCTBEHHBIC J>KU3HCHHBIC IIJIAHBI;



TOTOBHOCTBIO M  CHOCOOHOCThIO K  MaTeMaTUYeCKOMYy OOpa3OBaHUIO W
caM000Opa30BaHUIO Ha TPOTSHKEHWHW BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKHX 3aJ1a4 MaTEMAaTHYECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

c(hOPMHUPOBAHHOCTHIO JKOJOTUYECKOH KYJIBTYPhl, TOHHMMAHUEM BIIHSHUS
COIMATBHO-DPKOHOMHYECKUX TPOIIECCOB HA COCTOSHUE TMPHPOIHOW M COIHATBHON
Cpembl, OCO3HAaHMEM TJOOATBHOTO XapakTepa HJKOJOTHYECKHUX MPoOieMm;
OpUEHTallUel Ha TPUMEHEHHE MaTeMaTHYEeCKUX 3HAHUU NJis pelIeHUus 3aaad B
o0JacTl OKpy)KamoIIed Cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIEHKA UX
BO3MOYHBIX MTOCJICICTBHM JIJIS1 OKPYIKAIOIIEH CPEJIbI.

LleHHOCTH HAYYHOT'0 TIO3HAHMSI:_

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ¥  OOIICCTBEHHOH TMPAKTHUKH, MOHHUMAaHHUEM
MaTEMaTHYECKOH HaykKH Kak cdepbl UYEJOBCYECKOW ACATCIBHOCTH, JTaroB €
pa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS ITUBUIW3AINH, OBJAJICHUEM S3BIKOM
MaTEeMaTUKH M MaTEeMaTHYECKON KyJIbTYypOH KaK CpPEICTBOM TIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIIECTBIISATh TMPOCKTHYI0 M HCCIEIOBATEIBbCKYIO JCSITEIBHOCTh
WHIMBUIYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI Y4EeOHOTO MpeaMeTa
«MaremaTuka» XapaKTEPHU3yIOTCS OBJIAJICHUEM YHUBEPCATHHBIMH
NO3HABAMENbHBIMU  OEUCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU
OelicmBUsAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU OCtCBUAMU.

1)  VYuusepcanvuvie = nosmaseamenvmvie  Oeticmeus,  obecneyusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECco8 00yuarowuxcs (oceoeHue
Memo0o8  NO3HAHUA — OKpYJCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
UCCe008amenbCKux onepayull, ymeHut pabomams ¢ ungopmayueti).

Ba3oBble Jjoruyeckue AeiicTBUA:

e BBIABIIATH U XapaKTEPU30BaTh CYIIECCTBEHHBIC MPU3HAKA MAaTEMaTHYECKUX
00BEKTOB, TOHATHN, OTHOIICHWW MEXKIy TOHSTHAMU; (HOPMYyIUPOBATH
OTpeNeleHUs] TMOHSATUW; YCTaHABIMBATh CYIICCTBEHHBIM  MPHU3HAK
KJIacCU(UKAIMU, OCHOBAaHUS JJIsi OOOOIICHHWS W CpaBHEHUS, KPUTEPHUU
IIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmMymHpoBaTh W  MPeoOPa3OBBHIBATH  CYKIACHUS:
YTBEPAUTEIbHBIE W OTpPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHBIE;

e BBIBIATH  MaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTuBOpeurss B (haKkTaxX, JAaHHBIX, HAONIOACHUSAX W YTBEPKIACHHSIX;



npemjiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JieaTh BBIBOJABI C HWCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTHH;
IPOBO/IUTH CaMOCTOSITETTEHO JI0Ka3aTeNIbCTBA MaTeMaTHYECKHUX
YTBEPKICHUN (MPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
NPUBOJUTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJIBL;

BBIOMpaTh CIOCOO pelieHus: y4eOHOW 3ajaun (CpaBHMBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBIOMpaTh HauboIee TMOAXOAANMN ¢ y4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

Ba3oBnle ucciieqoBarTeLCKHe 1elCTBUA:

UCIIOJIB30BaTh BOMPOCHI KaK HCCIICIOBATEIHCKUM WHCTPYMEHT ITO3HAHMS,
bopMyIMpOBaTh BOMPOCH], (UKCHUPYIOIIHAE IMPOTUBOpEUNE, MpodieMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMuUpoBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHCHUE;

MIPOBOIUTH CaMOCTOSITEIBHO CILJIAHUPOBAHHBIN AKCTICPUMEHT,
UCCJICIOBAHME TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro
00BbeKTa, SIBJICHHUS, TIPOIECCA, BBIABICHUIO 3aBHCHMOCTCH MEXIY
00BeKTaMU, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOSTENbHO (OPMYITHPOBATH 0OOOIICHNS W BBIBOJBI MO PE3yjIbTaTaM
MPOBEAEHHOTO HAOJIOACHHUS, HMCCIIEIOBAHUS, OIEHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TPOIecca, a TaKKe BBIIBUTATH
MIPETOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nundopmanueii:

2)

BBISBJIITh 1eULINUTH MHPOPMAIMK, TAHHBIX, HEOOXOAUMBIX JJIsi OTBETA
Ha BONPOC U JJIs PELICHUS 3a/a4H;
BbIOMpaTh  MHGOPMALMI0 W3  HMCTOYHUKOB  PA3JMYHBIX  THUIIOB,
aHAJM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHbIX BUIOB U (JOPM IpeICTaBICHMUS;
CTPYKTYypUpPOBaTh MH(OPMALIMIO, IPEJCTABIATh €€ B Pa3IMUHBIX (opMax,
WTIOCTPUPOBATH TpadUUuecKy;
OLICHUBATh HaAEKHOCTD uH(popmManuu 1o CaMOCTOSITEIILHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

Vuueepcanonvie  KomMmyHukamuenwvle Oelicmeus, — odecneuusarom

chopMUpOBAHHOCIb COYUAILHBIX HABLIKOG 00)UAOUUXCAL.
Oo0menue:

BOCIIpUHUMATh H  (OPMYyJIHPOBATh CYXICHUS B COOTBETCTBUU C



YCIIOBHUSIMHU U LIEJIIMH OOIIEHMS; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
XOJly peLIeHUs 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHBIN pPE3yJIbTaT;

B X0JI€ 00CYKJEHMs 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIAEMON TEMBI,
npo0IeMbl, periaeMoi 3aJjauu, BbICKA3bIBaTh UAECH, HAIIEJICHHbIE HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXIEHHUS C CYXICHHSIMH JPYTHX
YYaCTHUKOB AHAaiora, oOHapyXUBaTh Pa3MyMe U CXOJCTBO IMO3UILIUN; B
KOPPEKTHOM (popme GpopMyIupoBaTh pa3HOIIACUsl, CBOU BO3PAKEHUS;
OPEICTaBISITh  pEe3yJNbTaThl  pEeHIeHHs  3aJayd,  OKCIIEPUMEHTA,
UCCJIEIOBAHMS,  NPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 33]1a4 MPE3EHTALUMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

NMOHMMAaTh W WCIOJNB30BaTh  MPEUMYIECTBA  KOMAHIHOW U
WHIUBUyJIbHON pabOThI MPU PEIICHUH YUYEOHBIX 3aJ1a4; IPUHUMATH 11E1h
COBMECTHOHM JeATEIbHOCTH, IUTAHHUPOBATh OPTaHW3alUI0 COBMECTHOM
paboThI, pacripeAeNiaTh BUABI PaOOT, JOTOBAPUBATHLCS, 00CYXKIATh MPOIECC
U pe3yJbTat paboThl; 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYykIeHHS, 0OMEH MHCHHIA,
«MO3TOBBIC IITYPMbI» W WHBIC), BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOW JEHCTBHSI C JPYTUMH YJIe€HAMHA KOMAaH/IbI,
OIICHMBATh KA4YECTBO CBOETO BKJaJa B OONIMI MPOMYKT MO KPUTEPHSIM,
c(hopMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanvnuvie  pecynamuenvle  Oelicmeus, obecneuusaiom

qbopmupoeanue CMbICJIOBbLX YCMAHOBOK U IHCUSHERHBIX HABLIKOB IUYHOCMU.
CaMoopraHn3aunﬂ:

COCTaBJIAITh IJIaH, AJITOPUTM PELICHUS 33]1a4H, BHIOUpATh CIIOCO0 peleHus
C YYETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHHUI C Y4ETOM HOBOM
uH(popMauu.

CaMOKOHTPOJIb:

BJIQJICTh HAaBBIKAMHM [IO3HABATEJIILHOW peduiekcun Kak OCO3HaHUS
COBEPIIAEMBIX JEHUCTBUUA W MBICIUTEIBHBIX MPOLECCOB, UX PE3yJIbTATOB;
BIIQJIETh CIOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJISI —Iporecca u
pe3yibTaTa peleHns MaTeMaTUYECKOM 3a/1a4H;

NPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh MPHU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBBI B [IEITEIBHOCTH HA OCHOBE HOBBIX
00CTOSTENBCTB, JAHHBIX, HANJACHHBIX OITNOOK, BBISBICHHBIX TPYIHOCTEH;
OIICHMBAaTh COOTBETCTBHE pe3yjibTaTa I U YCIOBHUSAM, OOBSICHATH
MPUYUHBI JTOCTUKECHUSA WM HENOCTHXKEHHS PE3yJIbTAaTOB JIESATEIBHOCTH,



HaXOJUTh OMKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.
HHPEIMETHBIE PE3YJIBTATDBI
10 KUIIACC

OnepupoBatTh MOHITUSMHU: TOUKA, MPSIMAasi, IIIOCKOCTb.

[IpuMeHsITh aKCHMOMBI CTEPEOMETPUM U CIEJACTBHUS W3 HUX MPU PEIICHUU
F€OMETPUYECKHX 3a]adu.

OneprpoBaTh NOHATUAMU: MAPAIIIETBHOCTh U NEPIEHANKYJIAPHOCTD IPSIMBIX
Y IJIOCKOCTEHN.

KnaccudpunmpoBaTh B3aMMHOE pACHOJIOKEHUE TMPSMBIX M IUIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MNOHATUSAMH: ABYIPAHHBIM Yroj, TpaHU JBYTPAHHOIO YyrJa,
pedpo ABYTPAHHOTO YyTJia; JUHEHHBIM Yroyl IBYIpaHHOIO YIJIa; rpajycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHSTUSIMU: MHOTOTPAHHUK, BBIMYKJIBIA U HEBBIMYKIBIHA
MHOTOTPAaHHHUK, 3JIEMEHTH MHOTOIrPaHHUKA, NPABUIbHBIA MHOTOTPAHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (TIMpaMuia; MpU3Ma,
IPsIMOYTOJIbHBIN TapaJiiesienune, Kyo).

KnaccudunupoBaTh ~ MHOTOrpaHHUKH,  BbIOMpass ~ OCHOBaHUSA  JUIS
Kiaccupukanuyu (BBIMYKIbIE W HEBBINYKJIbIE MHOIOTPAHHHUKHU, IPaBUJIbHbBIC
MHOTOTPAaHHUKU; MPSAMbBIE U HAKJIOHHBIE PU3MBbI, TapaJICIICTIUIEbI).

OrneprpoBaTh NOHATUSAMHU: CEKYLIAS INIOCKOCTh, CEUEHUE MHOTOTPAHHUKOB.

OOBSACHITH TPUHIIUIIBI TOCTPOCHUST CEUYSHUM, UCTIONB3YSI METOJ] CJIC/IOB.

CtpouTh CceueHHS] MHOTOTPAaHHHUKOB METOJOM  CJIEJIOB, BBINOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI
CBEpxy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIMUMH MO 00pa3laM Hiu
aIrOpuTMaM, TPUMEHSS W3BECTHbIC AaHAJIUTHYECKHE METOAbl TPU pEIICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/1a4 Ha BBIYMCIICHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKH JO TMpPsAMOW, OT TOYKH [JI0 IUIOCKOCTH, MEXIY
CKPEILIUBAOIIUMUCS MPSIMBIMH.

Pemrats 3a1aun Ha HAXOXKJEHWE TEOMETPUUECKUX BEJIMUMH IO 00pas3liaM Uiiu
aIrOpuTMaM, NPUMEHSS W3BECTHbIC AHAJIUTHYECKHE METOAbl TPU pEIICHUU
CTAHJAPTHBIX MaTeMaTHYECKHX 3ajlad Ha BBIYUCIEHUE YIJIOB  MEXKAY
CKpPCILIMBAIOIIUMUCS MPSIMBIMU, MEXAY TMPSIMOM U IUIOCKOCTBIO, MEXAY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Beruucnars 0o0bEMBI U TJIOMIAAM TMOBEPXHOCTEH MHOTOTPAHHHUKOB (IpH3Ma,
nupaMujia) ¢ M[OpUMEHEHUEM (QOpMYyJ; BBIUYUCIATH COOTHOIIECHUS MEXKIY



IUIOLAASMU TOBEPXHOCTEHN, 00bEMaMU OI00HBIX MHOTOI'PAHHUKOB.

OnepupoBarh NOHATHSAMHU: CHMMETPHUsS B IPOCTPAHCTBE; LEHTP, OCb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (PUTYPBHI.

W3Bnekatrb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPeICTAaBICHHYIO0 Ha 4YepTexkax U
PUCYHKaX.

[IpumensTe reomeTpuyeckue (akTbl Ui PEUICHUS CTEPEOMETPUUYECKUX
3a7ay4, MPEANOJIAraroliuX HECKOIBKO [IaroB PELIEHHUs, €CJIU YCIOBUA IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

[IpumeHaTs mpocTedlive NPOrPaMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELLICHUU CTEPEOMETPUYECKUX 3a1ay.

[IprBoauTs NpHUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEHM B NPUPOLE U
YKU3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpumeHsTh MOJIydyeHHBIE 3HAHUS HA IMPAKTUKE: AHAIM3UPOBATH PEAIbHBIC
CUTyallud U IPUMEHATb WU3YYECHHBIE IIOHATHSA B IPOLECCE IIOUCKA PELICHUS
MaTeMaTH4eckd CGHOPMYIHPOBAHHONW MPOOJIEMbI, MOJAEIUPOBATh peajbHbIC
CATyallud Ha A3BIKE T[E€OMETPUHU, UCCIEN0BAaTh IIOCTPOCHHBIE MOJECIH C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MTOHATHI U TEOpEM, almapara ajreOpsl; peiarhb
IIPAKTUYECKUE 3a1a4, CBA3AHHBIC C HAXOKACHUEM IT'€OMETPUYECKUX BEITUYHH.

11 KIIACC

OnepupoBaTh MNOHATUSAMHU: LUJIMHAPUYECKas TOBEPXHOCTh, OOpa3yroline
WIMHAPUYECKOM  MOBEPXHOCTH;  IIWJIMHAP;  KOHUYECKAas  IMOBEPXHOCTb,
oOpa3yrolre KOHHYECKON TOBEPXHOCTH, KOHYC; cpepuueckasi IOBEpXHOCTb.

Pacno3naBath Tena BpanieHus (HUJIMHIP, KOHYC, cdepa U map).

OOBACHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KrnaccudunupoBaTs B3aUMHOE pacnoiokeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBOM CEITMEHT, OCHOBAaHUE CETMEHTa, BBICOTA
CEerMeHTa; IIapOBOMl CJION, OCHOBAHME ILIAPOBOTO CJIOS, BHICOTA HIAPOBOIO CIOS;
LIapOBOM CEKTOP.

Boruncnate  00BbEMBI M IJIOMAAM  TOBEPXHOCTEH TENm  BpaIICHUS,
rE€OMETPUUYECKUX TEJl C MPUMEHEHHEM (POopMyI.

OnepupoBarh TMOHATHUSAMH: MHOTOTPAHHUK, BIHCAaHHBIA B cdepy U
OMMHCaHHBIA OKOJIO cdepsl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WJIM TEJO
BpaIllCHUSI.

BbIYHChsaTe COOTHOLIECHUS MEXy IUIOIAIIMU MOBEPXHOCTEH M 00BEMaMH
M0I00HBIX TEJL.

N3o0paxarh u3ydaembie QUTYphl OT PYKM W C TNPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.



BbInonHATh (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: Bux cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHUSI TEJ BPALCHHUS.

W3Bnekarb, WHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh WHGOPMAIMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPeACTABICHHYIO Ha YepTexkax U
pUCYHKaXx.

OneprpoBaTh NOHIATHEM BEKTOP B IPOCTPAHCTBE.

BpIinonHATE [EUCTBUSL CIOXKEHHS BEKTOPOB, BBIYUTAHUA BEKTOPOB U
YMHOKEHHUSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIaJaIOT.

[IprMeHATh MpaBUIIO Mapajuieienunena.

OneprpoBaTh NOHATHUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXAY
BEKTOPaMHM, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

Haxomute cymmy BEKTOPOB M NMPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOPAMH, CKaJISPHOE TMPOMU3BEAECHUE, pACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3azaBaTh INIOCKOCTh YPAaBHEHUEM B JAEKAPTOBOW CHCTEME KOOPJIHUHAT.

[Ipumensaty reoMerpudeckue QakTbl sl PEHICHUS CTEPEOMETPUUECKHUX
3a/1a4, IPEANOJIaraloIuX HECKOJIBKO IIAaroB PELICHHUs, €CIIA YCIIOBHS PUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemare mpocreiimme reoMeTpuYecKue 3aadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlare 3amaum Ha J0KA3aTENbCTBO MATEMATHYECKUX OTHOLICHUH U
HAXO0XKJEHUE F€OMETPUUYECKHUX BEJIMYMH M0 00pa3liaM WiIu alropurMam, IpuMeHss
W3BECTHBIE METO/IbI IPH PEIICHUH CTAHAAPTHBIX MAaTEMaTHYECKHUX 3a1a4.

[IpumeHsaTs mpocTEdIInEe MPOrPAMMHBIE  CpPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPHU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOoaUTH NpUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTENM B NPUPOJE U
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IprMeHATh MOMyYEHHBIE 3HAHMSA HA IPAKTUKE: AHAJIW3UPOBATh PEAbHBIE
CATyallud U TMPUMEHATb W3YUYECHHBIC IIOHATUS B IIPOLECCE IOUCKA PEIICHUS
MaTeMaTU4YeCKu CQOPMYIMPOBAHHON TPOOIEMBbI, MOJIECIUPOBATH pEalbHbIC
CUTyallld Ha S3bIKE TIE€OMETPUH, MCCIEAOBAaTh IOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATUI U TEOpPEM, anmnapara ajareopbl; pemarhb
MIPAKTUYECKUE 3a]1a41, CB3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Kosun4vecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Kontpoasbnbie | IlpakTuyeckne
n/n NPOrpamMMmsl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
1 BBenenue B crepeoMeTpuio 10
5 [Ipsimbie ¥ IIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 [lepneHUKyASIPHOCTD NPSMBIX U 12
IIJIOCKOCTEN
4 VYTl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1
5 MHororpanHuku 11 1
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHME: CEUeHMs, pACCTOSHUS U YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJTACC

KosmmuectTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnblie | Ilpakruueckue (uipp )
NPOrpamMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Tena BpaieHus 12
2 OOBEMEBI TET 5 1
BekTopbl 1 KOOpAMHATEI B TPOCTPAHCTBE 10 1
4 [ToBTOpenue, o6o0IIEHNE, 7 1
cUucTeMaTu3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0




ITOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTpoJbubie

Bcero
padoThI

IIpakTH4eckue
padoTsbI

Jlara
U3y4eHust

DJIeKTPOHHbBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OCHOBHbIE IOHATHUSI CTEPEOMETPUN: TOUKA,
npsiMasi, III0CKOCTb, POCTPAHCTBO.
[TpaBuna n300pakeHUs HA PUCYHKAX:
M300paXeHHsI TTIOCKOCTEH, MapalieIbHBIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

Ilonstus: MepeCceKaromuecs MmIOCKOCTH,
MNepeceKarommecs npsaMas v JI0OCKOCTb

IMousTus: MEPECCKArOIMUECS IIIOCKOCTH,
MEpEeCCKaArIMUECs npsaMas U IMI0CKOCTb

3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
PHCYHKAaX, Ha MIPOCKIIMOHHBIX YePTEkKax

HauanbHble cBefieHUs 0 KyOe U upamu/e,
ux pa3BEépTku U Mozenu. CedeHus
MHOTOTPaHHUKOB

HauanpHbie cBeieHUs 0 KyOe U mupaMu/e,
ux pa3BeépTKu U Mojenu. CedeHus
MHOTOTPaHHUKOB

[MousaTre 00 aKCMOMATHYECKOM
MMOCTPOEHUHU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX




TToustie 00 aKCMOMAaTHYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

TToHsATHE 00 AKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS U3 HUX

10

ITonsTHE 00 aKCHOMAaTHYECKOM
MMOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI
CTCPCOMCTPHUU U CIICACTBUA U3 HUX

11

B3aumHoe pacnonoxeHue npsMbIx B
MIPOCTPAHCTBE: MepeceKaronrecs,
napaJuieNibHbIe U CKPEIIUBAIOIINECS
psIMbIE

12

[TapanienbHOCTb MPSMBIX U IJIOCKOCTEHN B
IIPOCTPAHCTBE: MMAPaJUIECIbHbIE IPSIMBIE B
MIPOCTPAHCTBE; MAPAJUIEIBHOCTD TPEX
MPSIMBIX

13

[TapamienbHOCTE NPSIMBIX U INIOCKOCTEN B
npocTtpancTie: [lapamienbHOCTh PSAMON U
IJIOCKOCTH

14

Vsl ¢ COHAIIpaBJICHHBIMU CTOPOHAMU

15

VYron Mexay npsMbIMU B TIPOCTPAHCTBE

16

Yrois Mexay NpsSIMBIMU B IPOCTPAHCTBE

17

HapaJ'[J'[eJ'ILHOCTB IUIOCKOCTEH:
napaJijiCJIbHBIC IJIOCKOCTU

18

CaolicTBa napayuIeIbHbIX TIOCKOCTEN

19

[Mpocreiime npocTpaHCTBEHHBIE HUTYPBI
Ha IJIOCKOCTHU: TeTpa’p, KyoO,




napaJuiesenume/I

20 [ToctpoeHue ceueHuit

21 [TocTpoenue ceuennit
KonrponsHas padorta no teme "[Ipsimble u

22 IIJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IIIOCKOCTEN"
[leprieHAMKYASAPHOCTH MPSAMOI U

23 IUIOCKOCTH: MIEPIEHANKYJIIPHBIE TIPSIMBIE B
IIPOCTPAHCTBE

24 IIpsiMble mapasenbHble U
NEPIECHIUKYJIAPHBIC K IITIOCKOCTH

25 [IpsimMble napajuieabHbIEC U
NEPIEHUKYIISIPHBIE K IIJIOCKOCTH

2% [Tpu3sHak NepneHUKYyJIAPHOCTH IPSIMOU U
IUIOCKOCTH

27 IIpu3HaKk nepHneHANKYIJISIPHOCTH IPSIMOU U
IUIOCKOCTH

73 Teopema 0 IpsIMOI EPIIEHIUKYIIIPHOMN
IUIOCKOCTH

29 Teopema o psiMOI EPIICHANKYISIPHON
IUIOCKOCTH

30 Teopema o psiMOI TEPIIEHINKYIISIPHOU
IUIOCKOCTH
[lepnieniuKysp M HAKJIOHHBIE: PACCTOSHUE

31 OT TOYKH J0 IUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM J10 INIOCKOCTH

1 [TepnieHIUKyISIp ¥ HAKJIIOHHBIE: PACCTOSHUE

OT TOYKHU OO INIOCKOCTH, PpACCTOSIHHUEC OT




IIPSIMOM J10 INIOCKOCTH

33

HepHeH,I[I/IKy.]'IHp H HAKJIOHHBIC: paCCTOAHUC
OT TOYKHU OO INIOCKOCTH, pACCTOSAHHUC OT

IIPSIMOM 10 IVIOCKOCTH

34

[leprnieHauKyIsIp ¥ HAKIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT

HpHMOﬁ J0 IINIOCKOCTH

35

VYrBl B IPOCTPAHCTBE: YIOJl MEXAY
IIPSIMOM M TNIOCKOCTBIO

36

JIByrpaHHBIN yroJ1, TUHEHHBIN Yroil
JIBYT'PaHHOI'O yIJIa

37

JByrpaHHbIi yroJi, TMHEUHBIA YroJ
JIBYTPAHHOIO yria

38

[IeprieHAUKYIAPHOCTH INIOCKOCTEN:
NPU3HAK NEPIEHIUKYIIAPHOCTH IBYX
IUIOCKOCTEN

39

[IeprieHAUKYIAPHOCTD IUIOCKOCTEN:
HNPU3HAK NEPHEHIUKYISIPHOCTH ABYX
IJIOCKOCTEMN

40

[lepneHAMKYISIPHOCTD MJIOCKOCTEM:
MPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IJIOCKOCTEN

41

Teopema o Tpéx neprneHANKyIspax

42

Teopema 0 TpEX NEPHEHAUKYJIIAPAX

43

Teopema o Tpéx meprneHANKYIsIpax

44

KonTtponsHas pabota mo temam
"TlepneH IUKYISIPHOCTD MPSIMBIX U

rwiockocTe" u "YTIbl MeXIY IPSIMBIMU U




IIOCKOCTAMHA"

45

ITonsAiTHE MHOTOIPaHHKKA, OCHOBHBIE
3JIEMEHTBI MHOI'OTPDAHHUKA, BBIITYKIIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAHHHKA

46

[Tpusma: n-yronpHas npusma; rpaHu U
OCHOBaHUS IPU3MBL; TIpsIMasi U HAaKJIOHHAS
pU3MbL; OOKOBasl U MOJIHASI TOBEPXHOCTh
MPU3MBbI

47

[Tapannenenunen, NpIMOYTroJIbHBIN
napaJuleNienume]l U ero CBoicTBa

48

HI/IpaMI/IZ[aZ Nn-yroJjibHad nmupamMmujia, rpadi 1
OCHOBAaHHMEC NHUPaMUIBI; 60KOBa$I " I10JIHaA
MMOBEPXHOCTh MAUPAMUABI; IIpaBUJIbHAA U
yCcedu€HHAs MUpaMHUIa

49

[IpaBusibHBIE MHOTOTPAHHUKU: TTOHSATHE
MPaBUIILHOTO MHOTOTPAaHHUKA; TPaBUIIbHAS
MpU3Ma U MpaBUIIbHAS TUPAMU/IA;
MpaBUJIbHAS TPEYTOJIbHAS TUPAMUIA U
MPAaBUIBHBIN TETpasap; KyO

50

IIpencraBnenue o NpaBUIBHBIX
MHOTIOIpaHHMKAX: OKTadap, JOAEKa Ip U
UKOCadP.

51

CummeTpusi B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, IPSIMOM, TNIOCKOCTH.
DJIeMEHTBl CHMMETPHUU B TUpamMuaax,
napa’suiesienuIie1ax, MpaBUIbHbIX
MHOTOTPaHHUKAX

52

Brluncienue 31€MEHTOB MHOT'OI'PAaHHHUKOB:




pé6pa, TuaroHasnu, yrisl

[Tnomaas GOKOBOM MOBEPXHOCTH M MOTHOM
MOBEPXHOCTHU MPSMOI MPU3MBI, ILIOIIA b

53 . . 1
OCHOBaHHUH, TeopemMa 0 OOKOBOI
MOBEPXHOCTHU NPSIMON TIPU3MBI
[Tnomaas GOKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU MPABUILHOUW MUPAMHUIBI, |
TeopeMa O IIoH[aan OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUpPaMUIbI
55 KoHnTtponbHas paboTta 1mo teme |
"MHororpaHHuku"
56 [Tonsatue 06 00BEME 1
57 O0BEM TUpaMuUIBI 1
58 O0bEM upamMuIbl 1
59 O0BbEM TUpaMHUIBI 1
60 O0bEM upamMu/Ibl 1
61 O06BEM npu3MBbI 1
62 O06BEM IpU3MBI 1
63 O0BEM TTPU3MBI 1
64 Kontponbnas padora mo teme "O0bEMbI |
MHOTOTPaHHUKOB"
[ToBTOpEeHUE, 0600IIEHNE CHCTEeMATHU3AIIHS
65 3HaHui. [loctpoenue ceuenuii B 1
MHOTOTPaHHHKE
[ToBTOpEeHUEe, 0600IIeHNE CHCTEeMATHU3AIIHS
66 3HaHUU. BBIYKCIIEHHE PACCTOSTHUMI: MEXIY 1

ABYMs TOYKaMH, OT TOYKHU OO HpﬂMOﬁ, oT
TOYKH A0 IIIOCKOCTH, MCIKIAY




CKpCIIUMBAONMHUCA ITPAMBIMUA

67

HtoroBasi KOHTpoONbHAs paboTa

68

IToBTOpenne, 0000ImEeHNE CUCTEMAaTH3ALIUS
3HaHUU. BBIUKCIIEHHE YIIIOB: MEXKIY
CKPEIIHBAIOIIUMHUCS IIPSIMBIMU, MEXK LY
IPSIMOM U TNIOCKOCTBIO, IBYTPaHHBIX
YTJIOB, YTJIOB MEXKIY IUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

68




11 KJTACC

Ne i/

Tema ypoka

KoauuyecTBo yacoB

KonTposabnbie

Bcero
padoThI

IIpakTnyeckue
padoThI

Jlara
U3ydeHmusl

DJIeKTPOHHbIE
undposbie
oOpa3oBaTe/ibHbIE

pecypchl

Cdepa u map: ueHTp, paanyc, IuaMeTp;
IUIOMIA/Ib TOBEPXHOCTHU Chephl

BsanmHuoe pacrionoxxenue chepsl u
TUIOCKOCTH; KacaTeIbHask INIOCKOCTh K
chepe; iomaas chepsl

N3o6paskenue chepsl, mapa Ha
miockocT. CeyeHus 1apa

Hunmuaapudeckas TOBEPXHOCTb,
o0pa3yroline MUIMHIPHIECKON
MOBEPXHOCTHU, OCh LIMJIMHIPUIECKOMN
MMOBEPXHOCTHU

Hunmuuap: ocHOBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yroIas u OCh;
IUIOIAh OOKOBOH M IOJTHON
TIOBEPXHOCTH

N3o0paxkenue muirHapa Ha TUIOCKOCTH.
Pazpéprrka nnmnmunapa. Ceuenus

IUIUHAPA (TIOCKOCTHIO, TapaJlIeIbHON
WM TIePIEHANKYIISIPHON OCH IIUIIMHIPA)

Konnueckast moBepXHOCTh, 00pa3yromine
KOHHYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW MTOBEPXHOCTH




Konyc: ocHOBaHue u BepinHa,

8 oOpa3ytoias 1 OCh; TJIOMIAs OOKOBOU U
ITOJIHOW ITOBEPXHOCTH
YceuéHnblii KoHyc: 00pasyrolye u

9 BBICOTA; OCHOBAaHUA 1 OOKOBas
MIOBEPXHOCTh
N3006paxkeHne KoHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus: KoHyca

10 (III0CKOCTHI0, MapalIeIbHOM
OCHOBAHHUIO, U INIOCKOCTBIO, IPOXOAAIIEH
4yepes3 BEPIIMHY)

1 KoMmb6unanust Ten BpaiieHus u
MHOTOTPaHHUKOB
MHoOrorpaHHuK, OMMCaHHBIN OKOJIO

12 cdepsl; chepa, BIUCaHHAS B
MHOTOTPaHHUK WJIX B TEJIO BPAIECHUS

13 [TonsaTne 06 06vEMe. OCHOBHBIE
CBOICcTBa 0OBEMOB TeI

14 O0béM uIMHIpa, KOHyCca

15 O06bEM mrapa u wiomaas chepsl
[TooOHBIE TENa B TPOCTPAHCTBE.

16 CooTHoIEHNSsI MEX Ty IUIOIAIIMU
MOBEPXHOCTEH, 00BEMaMU IOJJOOHBIX TeI

17 KontponbHas padota mo temam "Tema
BpameHus" u "O6beMbl Ten"

18 BekTop Ha III0CKOCTH U B TPOCTPAHCTBE

19 CnoxxeHue 1 BbIYUTaHHUE BEKTOPOB

20 YMHOKEHUE BEKTOpa Ha YUCIIO




21

Pasnoxenne BekTopa 1o Tpém
HEKOMILJIaHApHBIM BekTopaM. [IpaBuio
napajiesenunena

22

Pemenue 3ama4, CBI3aHHBIX C
IIPUMEHEHUEM IIPAaBUJI JCHUCTBUM C
BEKTOPaMH

23

[IpsimoyrosibHas cucTeMa KOOpJHHAT B
npoctpancTse. KoopanHaThl BEKTOpA.
IIpocreiimue 3a1a4u B KOOpAUHATaX

24

VYron mexay Bekropamu. CKansipHOE
MIPOU3BE/ICHNE BEKTOPOB

25

Brluncnenue yrioB Mexy IpsIMbIMU U
IIJIOCKOCTSIMU

26

KOOpI[I/IHaTHO-BeKTOPHHﬁ METO/ IIpH
peUICHUU I'COMCTPUICCKUX 3a1a4

27

Kontponbnas padota o Teme "BekTopsl
Y KOOPJMHATHI B MPOCTpaHCcTBE"

28

[ToBTOpeHUEe, 06001IICHNE 1
cucremMaTrn3anus 3HaHuii. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
IUTAHUMETPUHI

29

[ToBTOpeHnue, 06001IeHNE 1
cucremaTu3anus 3HaHuii. OCHOBHBIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUH

30

[ToBTOpeHue, 06001IEeHNE 1
cucTeMaTu3alus 3HaHui. 3agaun
IUTAHUMETPUH U METOJIbI UX PCIICHHSI




[ToBTOpeHUe, 06001ICHNE 1

31 cUCTeMaTH3alus 3HaHUH. 3a/1auu 1
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI
[ToBTOpeHue, 06001IeHNE 1

1 cucremaTu3anus 3HaHuii. OCHOBHBIE i
¢burypsl, hakTel, TEOPEMBI Kypca
CTepeOMETPUH

33 HToroBast KOHTpOJbHAs paboTa 1

34 [ToBTOpeHmEe, 0600IIEHNE 1 |
cucTeMaTH3alus 3HaHUH

OBLIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI VIS YYEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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