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HOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpamma yudeGHOro kypca «l'eomerpusi» 6a30BOro ypoBHS Jis
oOyuaromuxcst 10 —11 kmaccoB paspaboraHa Ha ocHOBe DenepaibHOTO
roCy/IapCTBEHHOT'0 00pa30BaTEIbHOTO CTaHAapTa CPEIHEro OOIIero 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX  TpPEOOBaHWH, TMPEIBABIIEMBIX K
MaTeMaTH4YeCKOMy OOpa3oBaHUI0, W TPAAUIUNA POCCHICKOrO 0Opa3oBaHUS.
Peanuzanust mporpaMMbl 00€CII€YUBAET OBJIAICHUE KIIFOUEBBIMH KOMIIETEHIUSIMU,
COCTaBJISIIOIIIMMH OCHOBY JIJII CaMOpPA3BUTHUS M HEMPEPHIBHOIO 00Opa3oBaHMUS,
IIEIOCTHOCTh OOMIEKYIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOT'O Pa3BUTHS
JUYHOCTH O0YYaIOIIUXCA.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca T€OMETpPUM Ha YPOBHE CpeaHEro oOIIero
oOpa3oBaHusl OOYCIIOBJI€HA MPAKTUYECKONM 3HAUYUMOCTHIO METAlpeIMETHBIX U
NPEIMETHBIX PE3yJbTaTOB OOYyUYEHHS TE€OMETPUU B HAIPABICHUU JUYHOCTHOTO
pa3BuTus oOydaronuxcsi, (GopMupoBaHUS (PYHKIIMOHAIBHOM MaTeMaTU4YeCKOU
I'PaMOTHOCTH, U3YYCHHS JPYTrUX YYeOHBIX AUCIMIUIMH. Pa3BUTHE Y 00ydYaromuxcs
NPABWIbHBIX TPEICTABICHUNA O CYIIHOCTH M TPOUCXOXKIEHUU T€OMETPUUYECKUX
aOCTpaKIii, COOTHONIICHHH PEATHHOTO0 W HWICATBHOTO, XapaKTepe OTPaKEHUS
MaTeMaTHUYECKOW HAyKOW SBICHUM M TNPOLECCOB PEAITBHOIO MHPA, MECTE
TCOMETPUHU B CHCTEME HayK M POJIM MaTEMAaTHUECKOTO MOJICTUPOBAHMS B HAYIHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yUYaluxcs, a TaKKe KauyeCTB MBIIUICHHs, HEOOXOMUMBIX IS aJanTaiud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust ABISICTCS OMHMM W3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsA, TaK Kak OO0ECrneYrMBaeT BO3MOKHOCTb HW3YYEHHUS Kak
JTUCITUTUTHH €CTECTBEHHO-HAYYHOW HAINPaBJIEHHOCTH, TaK U TYMaHUTaPHOU.

Jlorndyeckoe MbIieHUe, (HOPMUPYEMOE TPH HM3YYCHHH OO0YYarOIIMMHUCS
HNOHSITUIHBIX OCHOB T€OMETPHUH U MOCTPOCHUU LIETIOUYKHU JTOTHYECKUX YTBEPHKACHUN
B XOJIE pEHICHUS TEOMETPUYECKHX 3ajJad, YMEHUE BBIABUTATH M OMPOBEPTaTh
TUTOTE3bl HETOCPENCTBEHHO HCIIOIB3YIOTCS TPU PENICHUH 3a7ad eCTECTBEHHO-
HAyYHOTO ITUKJIA, B YaCTHOCTHU U3 Kypca (PU3uKH.

YMeHre OpUEeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIACTSX JESATENbHOCTU 4YenoBeka. OpueHTalusi 4eloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro ColuaibHOro ObITusA, (opMma
OTPaXEHUSI OKPYKAIOIIET0 MHpA, YCJIOBHE YCIICITHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHusi  JEHUCTBUTENbHOCTH.  OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOH NESATEIBbHOCTH,
SBIIICTCS OJHMM W3 TPO(PECCHOHATBHO BAXKHBIX KA4YEeCTB, MOATOMY aKTyallbHa
3amadya (QopMUPOBaHHUS Yy OOYyYaroUUMXCsl MPOCTPAHCTBEHHOI'O MBIIUICHUS Kak
Pa3HOBUIHOCTH OOpPa3HOTO MBIIUIEHUS — CYIIECTBEHHONO KOMIIOHEHTa B
MOJrOTOBKE K MPAKTHYECKOH AEATEIbHOCTH IO MHOTUM HampaBICHUSIM.

Llens ocBoenust mporpammbl ydeOHOro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHuss — o00meoOpa3oBareTbHOE W OOILIEKYJIBTYPHOE PAa3BUTHE
oOyuaromuxcs  4depe3  obOecrieueHHME  BO3MOXKHOCTH  NPUOOpETEHHS U
UCTIONBb30BAHUSI CHUCTEMAaTUYECKUX TE€OMETPHUUECKMX 3HAaHWW U JICHCTBUH,
cnenu@UYHBIX T€OMETPUH, BO3MOXKHOCTH YCIIECIIHOTO MPOJIOKEHHSI 00pa3oBaHUs
[0 CHEIUAJIbHOCTSIM, HE CBS3aHHBIM C NMPUKJIAJHBIM HCIIOJIb30BAHUEM I'€OMETPUH.

[IporpaMmma 1o reoMeTpuu Ha 0a30BOM YpOBHE NpeaHA3HAUYCHA MJIs
o0yJarouxcs CpeHel MIKOJbI, HE WCTBITHIBABIINX 3HAYUTENBHBIX 3aTPyIHEHUI
Ha YpOBHE OCHOBHOro 001ero odpa3zoBanus. TakuMm oOpazoM, oOyyaromuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOMTH OOILIME MaTeMaTHUYECKHE YMEHHMS, CBA3aHHbIC
CO CcHenu(pUKOl TeoOMETpUH U HEOOXOAUMBbIE M KU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH M3YYHTh T€OMETPHUIO Ooee
rIyOOKO, €Clid B JlajJbHEUIIEM BO3HUKHET HEOOXOIMMOCTh B T€OMETPHUYECKHX
3HAHUAX B MPOPECCHOHAIBHOMN EATEIHHOCTH.

JlocTrkeHrne Uen OCBOEHHS MpPOrpaMMbl OOECIIEUMBAETCS PEHICHUEM
COOTBETCTBYIOIIMX 3adad. [IpuopuTeTHBRIMH 3aJadaMH  OCBOCHHUS  Kypca
«["'eomerpun» Ha 6a30BOoM ypoBHE B 10—11 kiaccax sBISIOTCS:

e (opMUpOBaHME TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJIBTYPbI H OCO3HaHHE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opMupOBaHHE TPEICTABICHUS O MHOTOIPAaHHUMKAX W TeJaxX BpalleHUs
KaK O BaXHEHIINX MaTeMaTUYECKUX MOJEISAX, MO3BOJSIOLUIMX ONUCHIBATH
U U3y4yaTh pa3HbIE SIBJICHUS OKPYXKAIOLIET0 MUPA;

e (opMupOBaHME YMEHHS pACIO3HABATh Ha 4YepTekKaxX, MOACIAX H B
pearbHOM MHPE MHOTOTPAHHUKH U TEJIa BPAIICHNUS;

e OBJIaJICHUE METOJAaMH PEILIEHUs 3a/a4 Ha MOCTPOCHHsI Ha M300paMeHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHME YMEHHUS OMNEPUPOBATH OCHOBHBIMHU TOHSATHSIMH O
MHOTOI'paHHHMKaX U TeJlaX BPAIlEHUsI U UX OCHOBHBIMH CBOICTBaMU;

e OBJIAJICHUE  QJITOPUTMAMM  PEUICHHs  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHne yMEHHS TPOBOAUTH  HECIOXKHBIE  JIOKa3aTelIbHbIC
pacCcyXJIeHUS B XOJIe¢ PEIICHHS CTEPEOMETPUUYECKUX 3aJad M 3a1ad ¢
MIPAKTUYECKUM CO/ICPIKAHUEM;



e pa3BUTHE WHTEJIEKTYaJIbHbIX U TBOPYECKUX crocoOHoCTeM
oOy4JalIuxcs, MO3HABATENbHOM  aKTUBHOCTH,  HCCIIEI0BATENbCKUX
YMEHUH, KpUTUYHOCTH MBIIIJICHUS;

e (opmupoBanme GyHKIIMOHATHHON rPaMOTHOCTH, peneBaHTHOM
r€OMETPUU: YMEHHUE PACIO3HABAaTh MPOSBICHHUS T'€OMETPUUYECKUX
HNOHATHUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX
CUTyalUsIX M IPHU U3YUYEHUU IPYIMX Y4EOHBIX IMPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEPHOCTEH, (HOpMYIMpOBAaTh KX HaA S3bIKE
Tr€OMETPUU U CO3/1aBaTh F€OMETPUUYECKHUE MOJIEIHN, TPUMEHATH OCBOECHHBIN
r€OMETPUYECKUI ammapaTr JUisl pPelIeHUs IPaKTHKO-OPUEHTHUPOBAHHBIX
3a/1a4, MTHTEPIIPETUPOBATH U OLICHUBATH ITOJIyYEHHbIE PE3YJIbTATHI.

OTAMYUTENBPHON OCOOEHHOCTBIO MPOTrpaMMBbl SIBJISIETCS BKIIIOUEHHUE B KYpC
CTEpEOMETPUM B Hayalle €ro M3y4yeHus 3ajlay, pEIIaeMbIX Ha YPOBHE
MHTYUTUBHOI'O IIO3HAHMSI, U OIIPeNEIEHHBIM 00pa30M OpraHU30BaHHAs paboTa Haj
HUMH, YTO CHOCOOCTBYIOT pa3BUTUIO JIOTUYECKOTO M IPOCTPAHCTBEHHOTO
MBILIJIEHUS, CTUMYJIUPYET MPOTEKaHUE MHTYUTHUBHBIX MPOLECCOB, MOTHUBUPYET K
JaJbHENIIEMY U3YYEHHUIO ITPEIMETA.

[Ipenmourenue oTnaércsi HArJISIHO-KOHCTPYKTUBHOMY METOY OOYYEHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTHb IPEIMETHO-
IPaKTUYECKOM AEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
yyaluxcsi B Kypce CTEpEOMETPUM MPOBOIUTCA 3a CYET pEIIeHHs 3a7ady Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  3a7ad Ha  ONEpPUPOBAHUE
OpOCTPaHCTBEHHbIMU oOOpa3zamu. Coznanue oOpas3a MPOBOIUTCS C OMOPOM Ha
HarJAIHOCTh, a OIEpPUPOBAHME O00pa3oM — B YCIOBUAX OTBJICYEHHUS OT
HATJIATHOCTH, MBICIEHHOTO U3MEHEHHUS €r0 UCXOJHOI0 COACpPKAHUS.

OcHoOBHbIE cozeprkaTelbHble TUHUM Kypca «l'eomerpun» B 10—-11 kiaccax:
«MHororpasHukm», «lIpsiMble 1 TIIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpbI M KOOPAMHATHI B MIPOCTPAHCTBE». DOPMUPOBAHKE JIOTHUECKUX YMEHUMN
pacnpenensieTcsi He TOJbKO [0 COJAEpKATEeNbHbIM JIMHHUSM, HO W 1O ToJlaM
0o0y4eHHUs Ha YPOBHE CpPEHEro 00IIero ooOpa3oBaHmsl.

Copepxxanne 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pE3YJIbTaTaM
OCBOGHMSI paboyell MmporpaMMmbl, paclpeneNEéHHbIM 10 roaaM Oo0y4eHHs,
CTPYKTYpUPOBAaHO TaKUM 0O0pa3oM, 4YTOOBI OBJIAJIEHUE TIE€OMETPUUYECKHUMHU
HNOHSTUSIMHU M HAaBBIKAMM OCYILECTBIISUIOCH MTOCIIEIOBATENBHO U MOCTYNATEIBHO, C
COOJII0JIEHNEM NPHUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIUCH B
oOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUN OOYy4YaIOIIMXCS, pacIIupss U
yriy6uisst €€, o0pas3yst IPOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE



Ha n3yuenne reomerpun orBonurcs 2 yaca B Hexenro B 10 kimacce u 1 gac B
Hezento B 11 kimacce, Bcero 3a iBa roja ooyuenus - 102 yuyeOHbIX yaca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpud. Touka, TmpsAmas, IUIOCKOCT,
npocTpaHcTBO. lloHATHE 00 aKCHOMAaTHMYECKOM IOCTPOCHHHM CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pPECEKarOLIHeEcs,
napajuieJIbHble W CKpEIMBAIOIIMECH MpsMble. [lapaiienbHOCTh NpAMBIX U
IUIOCKOCTE B IPOCTPAHCTBE: IapajulelIbHBIC IIPSAMBIE B  IPOCTPAHCTBE;
[apaJUIENIbHOCTh TPEX MPSAMBIX; MMAPAIIIEIBHOCTD NMPSAMOUW M IUIOCKOCTH. YTIUIBI C
COHAIIPABJICHHBIMA CTOPOHAMHM; YrOJ MEXAYy NPSIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IUIOCKOCTEN: [apajulelbHble  IUIOCKOCTH; CBOMCTBA
napajuielabHbIX MIockocTed. IlpocTeiiine npocTpaHCTBEHHbIE (UIYpHl Ha
TUIOCKOCTH: TE€TPasdp, KyO, mapajuiesenune 1; MoCTPOCHUE CEUCHUH.

[leprieHIUKYISIPHOCTDh NPSIMOM M TUIOCKOCTH: MEPIEHINKYJISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, MPsAMBIC IApAJUICIbHbIE M IEPIEHIMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPIEHAUKYISAPHOCTH IMPAMOW M IUIOCKOCTH, TEOpeMa O NpsIMOH
NEPIEHANKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  ABYIPAaHHBIA  Yrojd, JIMHEWHBIM Yroa JABYIPaHHOrO  yrija.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE
OT M[psAMOM [0  IJIOCKOCTH,  MpoeKuus  (QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM: TNPHU3HAK  NEPHEHAUMKYJISAPHOCTH  JBYX
IJI0CKOCTEN. Teopema 0 TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHuKH

[IoHATHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHHKA, BBITYKJIbIE
Y HEBBINYKJIbIE MHOIOTPAHHMKH; pa3BEPTKAa MHOrorpanHuka. Ilpusma: n-yronbHas
npu3Ma; TpaHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs MPU3MbI; OOKOBas U
IOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSIMOYT OJIbHBIN
napajuleJIenine] U ero cpoucrsa. llupammpa: n-yrompHas nupamuna, TpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs M MOJIHAS IOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCeu€HHasi INHpamMuia. OJEMEHTbl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOI'OIPaHHUKU: ITOHATHE IPABUIBHOIO MHOIOTPAaHHMKA; NpaBWIbHASA IpU3Ma U
IIpaBUJIbHAS NMPaMUJa; NPABUIIbHAs TPEYroJibHAsA IHpaMHIAa M IIPaBUIIBHBIN
TeTpasp; KyO. IlpencraBieHune o NpaBUIIbHBIX MHOTOIPAHHHMKAX: OKTa’3p,
nonexkasap v ukocasap. CeyeHrs NpU3Mbl U TUPaAMUIBI.

Cummerprss B NPOCTPAHCTBE: CHUMMETPUsSI OTHOCHUTEIBHO TOYKH, IPSAMOM,
IUIOCKOCTHA.  DJIEMEHTBl CHUMMETPHUM B  [HUPAMHJAX, NapajUielenunenax,
IIPaBUJIBHBIX MHOTOTPaHHUKAX.



Bolunciienne 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, [AMAaroHaiu, YIJIbL.
[Tnomans OOKOBOW IMOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIalb OCHOBaHUM, TeopeMa O OOKOBOW MOBEPXHOCTH TMPSIMOM MPU3MBI.
[Tnomane OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABUIBHOW MNHPAMUIIB,
TeopemMa O Iulomaau yceu€éHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
MUPAMUJIbI, TPU3MBI.

[TonoOubie Tenma B mnpocTtpaHcTBe. COOTHOLIEHHS MEXIY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TEIL.

11 KJIACC

TeJsa BpamueHus

Hwimeapryeckas ITOBEPXHOCTB, oOpa3yrouiue HUJIMHIPUYECKOU
NOBEPXHOCTH, OCh UWJIWHIPUYECKOW MOBEPXHOCTU. LlunmHap: OcHOBaHuUsA U
OOKOBasi TMOBEPXHOCThb, OOpasyromias W OCh;, IUIOMAAhs OOKOBOW W TIOJHOM
MOBEPXHOCTH.

Konnueckas moBepXxHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOH nmoBepXxHocTU. KoHyC: ocHOBaHUE U BeplillMHA, 00pa3yrolas
U OChb, IUIONIAJh OOKOBOW M TIOJTHOW TOBEPXHOCTH. Y CEUEHHBI KOHYC:
oOpa3yrolue U BbICOTa; OCHOBAaHUSI U OOKOBasi MIOBEPXHOCTb.

Chepa u map: UEHTp, paaudyc, AUAMETP; IUIOMIAJb MMOBEPXHOCTU CQEPBHI.
B3aumHoe pacnonoxxeHue chepbl U INIOCKOCTH; KacaTelbHasi TII0CKOCTh K cdepe;
10 Ib CQepshl.

N300paxkeHue Ten BpallleHHs Ha TUIOCKOCTH. Pa3BEépTKa MWIMHAPA U KOHYCA.

KomOunanuu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
ONMMCAHHBIA OKOJO cdephl; cdepa, BNMCAHHAS B MHOTOIPAHHUK, WM TEJO
BpallCHUS.

[Tonsitue 06 06pEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00bEMe
NPSMOYTOJBHOIO Tapasuienenunena u ciefactsus u3 He€. OObEM LUIMHIpA,
koHyca. O0BEM 11apa u miomaasb chepol.

[TonoOuble Tena B mpocTpancTBE. (COOTHOIIEHUS MEXKIY IUIOLIAISIMU
NOBEPXHOCTEMN, 00bEMaMu TOJTOOHBIX TEIL.

Ceuenuss mwiMHIapa (mapajyielbHO M TEPHEHAMKYJISIPHO OCH), CEUYCHHUS
KOHyca (TapajuleibHO€ OCHOBAaHUIO U TPOXOJIIEe Yepe3 BEpIUINHY), CEUCHHS
niapa.

BekTopbl H KOOPANHATHI B MPOCTPAHCTBE

BekTop Ha mmockoctu U B mpocTpaHcTBe. ClioKeHNE U BRIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHne BeKTopa o TpEM HEKOMIUIAHAPHBIM
BekTopaM. IlpaBwio mapauienenunena. Pemenwe 3amay, CBSI3aHHBIX C
NPUMEHEHUEM TIpaBWJI JCUCTBUM ¢ BekTopamu. lIpsMoyronbHas cucrema



KoopauHaT B mnpocTpaHcTBe. Koopaumuatel Bektopa. [lpocreiimme 3agaud B
KOOpAMHATax. Yroil Mexay BekTopamu. CKalsipHOE NPOU3BENEHUE BEKTOPOB.
Bbruncienue yriioB Mexay OpsMbIMU U IUIOCKOCTSIMU. KoOpaMHAaTHO-BEKTOPHBIM
METOJI ITPH PELIEHUU T€OMETPUUYECKUX 3a/1aY.



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pE3YyJbTAThl OCBOEHUS MPOrpaMMbl y4EOHOr0 MpeaMeTra
«MaremaTuKay XapakTepU3yrOTCS:

I'paxxnanckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTBIO TPAKITAHCKOM MO3UIIMN 00YUaIOIIErocsi Kak aKTHBHOTO
U OTBETCTBEHHOI'O WIE€HA POCCHUICKOro 0OIlecTBa, MPEJACTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Ipoleayp TpaxaaHCKOro ooOmecTBa (BBIOOPHI, OMNPOCHI U Tp.), YMEHHEM
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIMSMU 1 HA3HAYCHUEM.

IMaTpuoTHyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM TPaXTaHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY Y HACTOSILIEMY POCCUUCKOM MAaT€MAaTHUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JTOCTHKEHUSIM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYE€CKOM IIKOJIBI,
K HCIIOJIb30BAHUIO 3THUX JOCTHKEHUN B JPYrMX HayKax, TEXHOJIOTHSX, cepax
3KOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO Hapona;
c(hOPpMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, OSTHYECKOTO  IIOBEACHMUS,
CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUM HAYKU U AEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOT'0 BKJIaa B IOCTPOCHHUE YCTOWMYMBOTO OYIYIIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKJIKOYAs JCTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHUI, pacCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTUYECKAM aCIIEKTaM PAa3JINYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OpMHUPOBAHHOCTBIO YMEHHs TPUMEHSATH MaTeMaTUYEeCKUE 3HaHUS B
MHTEpEecax 370pOBOT0 U 0€30MacHOro o0pa3a >KU3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MUTaHKE, COATTAHCUPOBAHHBIA PEXUM 3aHSATUU U

OTJIbIXa, peryisipHasi busnueckas aKTUBHOCTB); bu3nYecKoro
COBEPIIIEHCTBOBAHMS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIHHOM
NEATENbHOCTHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHUEM IIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHANIBLHONW  JESATENLHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW M e TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBINA BBHIOOP
Oynymiedt npodeccud W pealM30BbIBATH COOCTBEHHBIE JKU3HCHHBIC ILJIAHBI;



TOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM0OOpPa30BaHUI0 HAa TPOTSIKECHUW BCEH JKU3HH; TOTOBHOCTHIO K AaKTUBHOMY
YUYaCTHIO B PEIICHUH NMPAKTUICCKUX 3a/1a4 MAaTEeMaTUICCKOM HAITPABICHHOCTH.

IK0JIOTMYECKOoe BOCTIMTAHNE:

c(hOpPMHPOBAHHOCTBIO JIKOJIOTHYECKON KYyJIbTYphl, TMOHWMAHHEM BIWSHUS
COLIMATBHO-DPKOHOMUYECKUX TPOIIECCOB HA COCTOSIHHE MPUPOIHON U COIUAITBHON
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolIieM;
OpHEHTallMell Ha TPUMEHCHHE MAaTeMAaTHYeCKHX 3HAHWM JJI PEIICHUs 3a1ad B
00JaCTH  OKpY)Karomel cpeapl, IUIAHUPOBAHUS TIOCTYIIKOB M OIEHKH WX
BO3MOJKHBIX TTOCIIEACTBHIMA JIsI OKPY>KAIOIIEH Cpebl.

IleHHOCTH HAYYHOTO MO3HAHUA:

c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  Pa3BUTHS HAayKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTUYECKON HayKH Kak c(epbl UYelIOBEYECKOW MeATEIbHOCTH, JTaloB €&
pPa3BUTUS M 3HAYUMOCTH JUJISi PA3BUTHs I[MBWIN3AIUW, OBJIAJCHHUEM S3BIKOM
MaTEMaTUKH W MaTEMaTHYECKOM KYJIbTYpOW KaK CpPEICTBOM IIO3HAHHUS MUDA;
TOTOBHOCTBIO OCYIIECTBJISATH MPOCKTHYIO M HCCJIEAOBATEIBCKYIO JESITEIbHOCTh
WHIUBHIYAJILHO U B TPYIIIIC.

METANPEJMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe Pe3yJIbTaThl OCBOCHHUS IPOrpaMMbl YYEOHOT'O MpeaMeTa
«Marematuka» XapaKTepU3yIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCLICBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUusMU, YHUBEPCATbHbIMU Pe2yTIIMUBHBIMU OCUCTMBUAMU.

1)  Vuueepcanvnvie  nosnasamenwvuvle  Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306blX KOSHUMUBHLIX HPOYECco8 00yuarowmuxcs (oceoenue
Memo008  NO3HAHUA — OKpYdcamowe20  Mupa;  npumeHeHue  J102U4ecKux,
uccuedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayuet).

ba3oBble jjornueckue aeiicTBUs:

e BBIABIIATHh U XaPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKUA MATEMATUICCKUX
OOBEKTOB, TOHSATHH, OTHOIICHUN MEXAYy TMOHATUAMH, (OPMYITHUPOBATH
OlpenesieHUsl TOHATHUW; YCTaHABIMBATH  CYIIECTBEHHBIH  MpPH3HAK
KJIaCCU(MKAIIUU, OCHOBAaHHUS JJsi OOOOIICHHWS W CpaBHEHUS, KPUTEPHUU
MIPOBOJIUMOTO aHAJTHN3A;

e BOCIpPUHUMATh, (opMynupoBaTh W  MNPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATENbHBIC, CIMHHYHBIC, YAaCTHBIC W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMAaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npoTuBopeursi B (akTaxX, MAHHBIX, HAOTIOACHUSAX U YTBEPKIACHUSIX;



npenjaraTb ~ KpUTEpUM  JJIs  BBIABICHHS  3aKOHOMEPHOCTEH  H
IIPOTUBOPEUNL;

e JIeNaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUCHUH, yMO3aKJIIOUEHUH 10 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJEHUN (MPSIMbIE U OT TPOTHUBHOI'0), BHICTPAUBATh apryMEHTAIIHIO,
OPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHHS U BBIBOJIbI;

e BbIOMpaTh CHOCOO penieHus: yd4eOHOM 3agauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BHIOUpaTh Haubonee MNOAXOAAIIMI ¢ y4ETOM
CaMOCTOSITEJIbHO BbIJICIIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/bCKHe AeiCTBHA:

e HCIOJIb30BaTh BONPOCHI KaK MCCIEA0BATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpoOIeMYy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHOe, (OpMHUpPOBAaTh  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO IMO3HIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
00beKTa, SIBJICHUS, TNPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMH, SBJIICHUSMH, IIPOLIECCAMU;

e CaMOCTOSITENIbHO ()OPMYIUPOBATH OOOOIIEHHUS U BBIBOJBI MO pe3yjIbTaTaM
MPOBENEHHOIO HAOJIOJEHUS, HCCIENOBAHMS, OLIEHUBATH JOCTOBEPHOCTD
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

e IPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE NPOLECCA, a TAKXKE BbBIABUTATh
MPEATNOIO0XKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmeii:

e BBIABIATH JACPUIMTHI MHPOPMAIIUU, TAHHBIX, HEOOXOAUMBIX IS OTBETA
Ha BONPOC U IS PEIICHUS 3aa4H;

e BbIOMpaTh HH(OpPMALUIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH WH(OOPMAIUIO
pa3IMYHBIX BUAOB U (OPM MpEICTABICHHUS,

e CTPYKTYpUpOBaTh MH(POPMALIMIO, IPEJICTABIATh €€ B Pa3Iu4HbIX (POpMaXx,
WUTIOCTPUPOBATh TpaduyecKy;

e OLICHUBATH HaJAEKHOCTh uH(bopMauu o CaMOCTOSATENIEHO
c(OpMYyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvmuvie KOMMYHUKamueHwvle  Oclicmeus, 0becnedusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00YUAOUJUXCAL.

OO0uenue:



BOCIIPHHUMATh ¥ (POPMYIHpPOBaTH CYXKICHHUS B COOTBETCTBHU C
YCIIOBHSIMHM M IIEJIIMH OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOUYKY 3PCHUS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly pEeIIeHUs 3a/1a4i, KOMMEHTUPOBAThH MOTYyUYEHHBIN pe3ysIbTaT;

B XOJI€ OOCY>XKIEHHsI 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CY>KIAaeMOU TEMBI,
npoOJIeMBI, pelraeMoi 3a/1aun, BHICKa3bIBATh HJICH, HAIlCICHHBIC HA TTOUCK
pEIIeHHsI; COIMOCTAaBJISATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHAJIOTa, OOHAPYXKWBATh PA3IMUME W CXOJCTBO IMO3UIINNA; B
KOPPEKTHOU popme (hopMyIUpOBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEJCTaBISITh  PE3yNbTaThl  pEIIeHUs  3aJadd,  OKCICPUMEHTA,
UCCJIEIOBaHUs,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIICHUS C YIETOM 3a]1a4 TPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHUH.

CoTpyaHu4ecTBoO:

3)

NOHMMAaTh W WCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHANBUYyabHON PabOThI MPYU PEIICHUH YIEOHBIX 3a]1a4; TIPUHUMATh 11eJTb
COBMECTHOM JCSITEIbHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThl, pacrpenensTh BUABI padoT, JOTOBapUBaTHCA, 00CYXKIATh MPOIIECC
U pe3ynbTat paboTsl; 00001IaTh MHEHHUS HECKOJIBKUX JIIOJICH;
y4acTBOBATh B TPYNIOBBIX (hopMax paboTh (00CYKIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W WHBIC); BBINOJHATh CBOK YacTh pPaOOTHI U
KOOpJIUHUPOBATh CBOM JICHCTBHA C JPYTMMH YiIe€HAMH KOMAaHJIbI,
OIIEHUBATh KAa4eCTBO CBOETO BKJIaJa B OOIMUU MPOIYKT IO KPUTECPHSIM,
c(hOpMYITHPOBAHHBIM YUYaCTHUKAMHU B3aMOICHCTBHS.

Vuueepcanvuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

G opmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBIIATH IUIAH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 perieHus
C Y4ETOM MMEIOIIHNXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATH U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YIETOM HOBOU
uH(pOpMaITUH.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TO3HABaTEIbHOM pediaekcur Kak OCO3HaHMS
COBEPIIAEMBIX JEUCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJeTh CHoco0aMHU  CaMOINPOBEPKH, CaMOKOHTPOJS Tpolecca U
pe3yJbpTara perieHus MaTeMaTUdeCKoM 3a1a4u;

NPEeNBUAECTh TPYAHOCTHU, KOTOpPbIE MOTYT BO3HHUKHYTh NpPH pPEIICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIEATEIHOCTh HA OCHOBE HOBBIX
OOCTOSITEIIBCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yJabTaTa LEIU M YCIOBUAM, OOBSICHATH
MPUYUHBI JIOCTHXKEHUS WIM HEJIOCTIKCHHS PE3YIbTaTOB JEATEIbHOCTH,
HAXOJUTh OIINOKY, 1aBaTh OLIEHKY NMPHUOOPETEHHOMY OIBITY.

IHPEJMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBath MNOHATUSMHU: TOUKA, IPsIMAsi, TNIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPHUHM W CJCACTBUS W3 HUX NPU PEUICHUHU
reOMETPUYECKUX 3a/a4.

OnepupoBaTh NOHATHSIMH: TTAPALICILHOCTD U MEPICHANKYISIPHOCTD MPSMBIX
Y TJTIOCKOCTEH.

KnaccudpuimpoBaTeh B3aUMHOE paCIIONIOKEHHUE MPSMBIX M IUIOCKOCTEH B
POCTPAHCTRBE.

OnepupoBaTh TMOHATHUSAMH: JIBYTPAHHBIA YTOJ, TPaHW JBYTPaAaHHOTO YrIia,
pedpo ABYrpaHHOrO yria; JUHEHHBIM Yrojl JBYTPAHHOTO yria; rpajycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATHUSAMU: MHOTOTPAHHHK, BBIMYKIBIH ¥ HEBBITYKIIBIHI
MHOTOTPaHHHUK, 3JIEMEHTHI MHOT'OTPAaHHUKA, MPAaBUILHBI MHOTOTPaHHUK.

Pacrno3naBaTh OCHOBHBIE BHJBl MHOTOIPDAHHHMKOB (MMHMpaMuUja; TNpHU3Ma,
IPSIMOYTOJILHBIN TapaliIeNIeuIie T, Kyo0).

KmaccudummpoBare ~ MHOTOrpaHHHMKH,  BBIOMpasl ~ OCHOBaHHUS A
Kkiaccuukanuy  (BBINYKJIBIE M HEBBIMYKJIbIE MHOTOI'PDAHHHMKHW; IPABHJIbHBIC
MHOTOTPAaHHUKH; TIPSIMbIE U HAKJIOHHBIEC PU3MBI, TAPATIJICIICTIUIIC]IBI ).

OnepupoBaTh MOHATHIMHU: CEKYIIas TNIOCKOCTh, CEU€HNE MHOTOTPAHHUKOB.

OOBACHATH NPUHIIMUIIBI TOCTPOEHUS CEYEHHU I, UCIOIb3YSI METO/I CIE0B.

Ctpouth ceyeHUss MHOTOIPAHHMKOB METOJOM  CJI€JOB, BBIIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKHM M3 PUCYHKOB MPOCTHIX OOBEMHBIX (uUryp: Bua
CBEpXyY, COOKY, CHU3Y.

Pemate 3amaun Ha HaAXOXKJCHHE TEOMETPUUYECKUX BEIMYUH MO 00pas3Iam Win
QIrOpUTMaM, TPUMEHSSI W3BECTHBIC AHANUTUYECKUE METOJbl TMPU PEIICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 33/7a4 Ha BBIYUCIICHHE PACCTOSHUN MEXKIY JBYMSI
TOYKaMHU, OT TOYKH JIO TMPSAMOHA, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIINBAIOIIUMHUCS TTPSMBIMHU.

Pemate 3a1aun Ha HAXOXKACHUE TEOMETPUUYECKUX BETUYMH MO 00pa3iam WiH
aNrOpUTMaM, TPUMEHSSI W3BECTHBIC AHAIUTUYECKUE METOJbl TIPU PEUICHUU
CTAaHIAPTHBIX MAaTEMaTHYECKMX 3a/Jad Ha  BBIYUCICHUE YIJIOB  MEXIY
CKPEIIMBAIOMIUMHUCS ~ TPSIMBIMH, MEXKIY TPSIMOA H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYT'PAHHBIX YTJIOB.



Boeruncnars 00bEMBI U TUIOMIAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupaMuaa) ¢ NOpUMEHEeHHEM (OpMYJ; BBIYUCHATH COOTHOIICHHS MEXIY
IUTOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMu OJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETPUS B MPOCTPAHCTBE; LEHTP, OCb M
IUIOCKOCTh CHMMETPHUU; LEHTP, OCh U INIOCKOCTh CHMMETPUU (DUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH W HMHTEPIPETHPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DUrypax, MpeACTaBICHHYIO Ha YepTexXax U
PUCYHKAX.

[IpumeHsaTh TeoMeTpuueckue @akTbl sl PEIICHUs CTEPEOMETPUUECKUX
3a71a4, MPEANOJIararolux HECKOJIbKO 1IAaroB PELIEHUs], €CJIU YCIOBUS IIPUMEHEHUS
3a/1aHbI B SIBHOU (hopMme.

[IppuMeHsaTr mpoCTEWIIME NPOrpaMMHBIE  CPEACTBA M AJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPHU PELICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTh, mNpHUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
KWU3HM, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOMYyYEHHBIE 3HAHMS HA IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W TPUMEHATh HW3YYEHHBIC IIOHATHS B INIPOLECCE IOUCKA PEIICHUS
MaTeMaTU4YeCKu CcHOopMyTUpOBaHHON MpOOJIEeMbl, MOJIEIUPOBATH pPeaJbHbIE
CUTyalluH Ha S3bIKE T'E€OMETPUHU, MCCIEN0BaTh IOCTPOEHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpEM, annapara aareOpsl; pemaTh
IIPaKTUYECKHUE 3a/1a4H, CBA3aHHBIE C HAXOKJICHUEM T'€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh MOHATUAMU: IMIIMHAPUYECKAs TOBEPXHOCTh, 00pa3yroline
WIMHAPUYECKON  TIOBEPXHOCTH;  IWIMHJIpP;  KOHUYECKas  IOBEPXHOCTb,
oOpa3yrolre KOHUIECKON TOBEPXHOCTH, KOHYC; c(heprudecKas MoBEpXHOCTb.

PacrioznaBaTh Tena BpaiieHus (LUIUHAP, KOHYC, cdepa U map).

OOBACHSITH CITOCOOBI TTOTYYEHHUSI TEJI BPAIICHHUS.

KnaccudunmpoBats B3auMHoe pacronoxeHue chepbl U MIOCKOCTH.

OnepupoBaTh MNOHITUSIMU: IIAPOBOW CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CIIO, OCHOBaHUE IIAPOBOTO CJIOS, BBHICOTA IIAPOBOTO CIOS;
IapOBOU CEKTOP.

Boruncnsate  00bEMBI M MIJIOMIANIM  TOBEPXHOCTEH  TeJl  BpalleHus,
T€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIN B cdepy H
OMMUCaHHBIK OKONO cdepbl; cdepa, BOUCAHHAST B MHOTOTPAaHHUK WJIM TEJO
BpallCHUS.

BbraucisTh COOTHOMICHUS] MEXIY TUIOMIAASMHU MOBEPXHOCTEH W 00BbEMaMu
MOI00HBIX TEll.



N3o00paxarh u3zydyaemble (QUIYpbl OT PYKHM M C NPUMEHEHUEM MPOCTHIX
4epTEKHBIX NHCTPYMEHTOB.

BbINOTHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKHU U3 PUCYHKOB IMPOCTHIX 00bEMHBIX
¢Guryp: Bu1 cBepxy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAIICHHUS.

W3BnekaTb, HHTEPHOPETHPOBATH M MPeoOpa3oBbIBaTh HHPOPMALHIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEJCTaBICHHYIO HAa YEpPTEXKax U
PUCYHKAX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JOEHWCTBUSA CIOKEHHMS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHSI BEKTOpa Ha YUCII0, 00bSICHATh, KAKUMH CBOMCTBAMHU OHHU 00J1a/1ato0T.

[IprMeHATh IpaBUIIO NIapaJUIECICIIAIIEAA.

OneprpoBaTh NOHATHAMH: TEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOD,
MOJAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXKIY
BEKTOpPaMH, CKAIIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxoaute cymMMy BEKTOPOB M NMPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJIPHOE IMPOMU3BEIAECHUE, pACKIaAbIBaTh BEKTOP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPAMUHAT.

[IpumeHsATh TeoMeTpuueckue QakTbl JUIsl PELICHUS CTEPEOMETPUUECKUX
3a/a4, IPEANOJararluX HECKOJIbKO IAroB PEUICHHUs, €CJIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

Pemats mpocrenmne reoMeTpuyecKue 3aadyd Ha INPUMEHEHHE BEKTOPHO-
KOOPAUHATHOI'O METOJA.

Pemarp 3amaum Ha [10Ka3aTelbCTBO MAaTEMAaTHYECKUX OTHOLIECHUW H
HaXO0XKJIEHUE T€OMETPUUYECKUX BEIMYMH [0 00pa3laM WiIH ajlrOpuTMaM, IpUMeEHss
W3BECTHBIE METOBI IPY PELICHUN CTAHAAPTHBIX MaTEMAaTUYECKUX 3a/1a4.

[IppMeHATr mpoCTEWIIME NPOrpaMMHBIE  CPEACTBA UM BJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

IIpuBOoaUTE NpUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEM B MNPUPOLAE U
YKU3HM, PACIIO3HABATH IIPOSIBICHNE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMYyYEHHBIE 3HAHMUS HA IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallUM W IPUMEHITh W3YYECHHBIC IIOHATHS B IPOLECCE IIOMCKA PELICHMS
MaTeMaTuyecku CcGOpPMYJIUPOBAHHON MPOOJIEMBbI, MOJIEIUPOBATh peajbHbIC
CUTyalluH Ha S3bIKE T'E€OMETPUHU, MCCIENOBaTh IOCTPOEHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUECKUX TOHATHI U TEOpeM, anmnapara aareOpsl; perarhb
IIPAKTUYECKUE 33]1a4H, CBA3AHHBIC C HAXOXKJAECHUEM T€OMETPUUECKUX BEIUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoasnsbie | IlpakTHyeckue
n/n NporpaMMbl Bcero o0pa3oBaTesibHbIE
padoThbI padoTsbI
pecypchbl
1 BBeneHue B cTepeoMeTpuIo 10 0 0 bubnuorexa LIOK
IT .
) psIMBIE U TUIOCKOCTHU B IPOCTPAHCTBE ) 12 1 0 BuGmmorexa LOK
[MTapannenbHOCTB MPSIMBIX U TFIOCKOCTEH
3 HepneHz[mimepHocn) NPSMBIX 1 12 0 0 BuGmorexa LIOK
IUIOCKOCTEH
4 VYTi1el MEXAY IPSAMBIMHU U IIJIOCKOCTSMU 10 1 0 bu6nuorexa [IOK
5 MHororpaHHUKH 11 1 0 bubmuorexa [JOK
6 OOBEMBI MHOTOT'PAaHHHUKOB 9 1 0 bubmmoreka [JOK
7 IloBTOpEHME: cCeueHus], paCCTOSHUS U YIJIbI 4 1 0 bubnuorexa LIOK
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHBIE

HanmeHoBaHMe pa3aeioB U TeM uudposbIe

Ne n/m pasi Konrpoabusie | IIpakruyeckue (mudpp )
MPOrpaMmbl Bcero o0pa3oBaTeIbHbIE

padoTbI padoThI
pecypcebl
Tea BpamieHus 12 0 0 bubnmorexa [JOK
OOBEMEBI TET 5 1 0 bubnmoreka [JOK
BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE 10 0 bubmmorexa LIOK
I 600
OBTOPEHIE, 050 meHI:Ie’ 7 1 0 bubmmorexa LIOK

CUCTEMaTH3aIHs 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




HNOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckune
padoThI

OCHOBHBIE MIOHATHUS CTEPEOMETPUU: TOUKA,
npsiMasi, INOCKOCTh, IPOCTPAHCTBO.
[IpaBuna n3o0pakxeHus! Ha PUCYHKAX:
1300pakeHus MIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTpE3Ka

IlonsTus: MEepeCCKaroIureCs IMI0CKOCTH,
nepeceKaromuecd nmpdamasd 1 rmioCKOoCTb

Tlonsarus: MEPECCKAOINECA IIIIOCKOCTH,
nepeCCKaromuecsd nmpamasd 1 rnioCKOCTb

3HAaKOMCTBO C MHOT'OI'PaHHUKAMH,
n300pakeHue MHOTOTPAHHUKOB Ha
PHCYHKaX, Ha IPOEKIIMOHHBIX YePTEXKaxX

HauanbHbIe cBefieHHs 0 KyOe U UpaMHu/Ie,
ux pa3BépTkU U Mojenu. CeueHus
MHOTOT'PaHHUKOB

HauaneHble cBeieHus 0 KyOe U mupamu/e,
ux pa3BépTku u Moaenu. CeueHus
MHOTOTPaHHUKOB

[ousiTe 06 aKCHOMAaTHYECKOM ITOCTPOSHUH
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

[lonsiTue 06 akcMOMaTUYECKOM MTOCTPOCHUU




CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U
CJIEICTBHS U3 HUX

[NonsiTe 06 aKCHOMAaTHYECKOM ITOCTPOSCHUH

9 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX
[lonsiTue 06 akCMOMaTUYECKOM MTOCTPOCHUU
10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX
B3aumMHoe pacnonokeHue npsMbIX B
11 IIPOCTPAHCTBE: MepeCceKaroIInecs,
napaJijiesibHble U CKpEIIMBaIOIINecs
psIMbIe
[NapannenbHOCTh NPSAMBIX U IUIOCKOCTEH B
12 IIPOCTPAHCTBE: MapaljiesibHbIE MPSMBbIE B
MPOCTPAHCTBE; NAPATUIETBHOCTD TPEX
MIPSIMBIX
[NapannenbHOCTh MPSAMBIX U IUNIOCKOCTEH B
13 npoctpaHcTse: [lapannensHocTh npsiMoit 1
IJIOCKOCTH
14 VYTIuIBl ¢ COHANPABICHHBIMU CTOPOHAMH
15 Yroa Mexay NpsMBIMU B IIPOCTPAHCTBE
16 VYros Mexy NpsSsMbIMU B IPOCTPAHCTBE
17 [TapannenbHOCTh INIOCKOCTEM:
napaJijiesibHble MJI0CKOCTH
18 CaolicTBa napasuleabHbIX MNIOCKOCTEN
[Ipocreiimme npocTpaHCTBEHHBIE (PUTYPBI
19 Ha TUIOCKOCTH: TETpa’ap, KyO,

nmapaJiuICJICIUIICa




20

[Toctpoenue ceuenuit

21 [loctpoenue ceuennii
Konrtponsnas padora no teme "[Ipsimble u

22 IJIOCKOCTHU B IIPOCTPAHCTBE.
[TapannenbHOCTh NPAMBIX U IIOCKOCTEN"
[lepnenquKyIsIpHOCTD NPSMOM U

23 TUTOCKOCTH: TIEPIICHIUKYIISIPHBIE TIPSMBIE B
IIPOCTPAHCTBE

24 [IpsMble napasuienbHble U
NEePIEHAUKYIIPHBIE K IJIOCKOCTH

o5 [IpsiMble napaienbHble U
NEPIEHIUKYJIIPHBIE K IITIOCKOCTH

26 [Ipu3Hak neprneHAUKYIIpHOCTH MPSIMOH U
IJIOCKOCTH

97 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMOU U
IJIOCKOCTH

28 TeopeMa o npsiMON MEPIEHANKYISAPHON
IJIOCKOCTH

29 Teopema o0 IpsiMOi EPIIEHAUKYIISIPHON
IJIOCKOCTH

30 Teopema o mpsiMOil IepIIEeHANKYISIPHON
IJIOCKOCTH
[lepnienauKynsip ¥ HAKIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM 710 IIJIOCKOCTH
[lepnieHauKyNAp ¥ HAKJIOHHBIE: PACCTOSTHUE

32 OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE OT

MPSIMOM A0 MJIOCKOCTH




[leprnienauKyNsSIp U HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 TJIOCKOCTH, PACCTOSTHHE OT
HIPSIMOM A0 MJIOCKOCTH
[lepnieHAUKYNSp M HAKIIOHHBIE: PACCTOSIHUE

34 OT TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT
MPSAMOM 10 IIIOCKOCTH

35 VYTI1bl B IPOCTPAHCTBE: YTOJI MEXKAY IPSIMOi
U TUIOCKOCTBIO

36 JIByrpaHHBII yroJl, JMHEHHBIA yrOi
JBYTPAHHOTI'O yria

37 JIByrpaHHBII yroJl, JMHENHBIA YT
JBYTPAHHOI'O yIJIa
[lepneHauKyISIPHOCTD MJIOCKOCTEM:

38 MPU3HAK NEPHEHANKYISIPHOCTH IBYX
IIJIOCKOCTEMN
[lepneHquKyIspHOCTD MIJIOCKOCTEM:

39 MPU3HAK NEPHEHANKYISIPHOCTH IBYX
IJIOCKOCTEMN
[lepnenquKyIsIpHOCTD IIJIOCKOCTEM:

40 MIPU3HAK MEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN

41 Teopema o TpEX MEPHEHANKYIIIPAX

42 Teopema o0 TpEX nmepneHANKYIIAPAX

43 Teopema o TpEX mepreHANKyIApax
KontpomnsHas paboTa no remam

44 "IlepnieHAUKYIIPHOCTD MPSIMBIX U

miockocteil" u "YTiabl MEXAYy NPSIMBIMU U
MJIOCKOCTSIMU"




45

IlonATHE MHOTOTpaHHUKA, OCHOBHBIE
3JIEMEHTHl MHOTOTPaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA
MHOI'OTpaHHUKA

46

IIpusma: n-yronbHas npusMa; rpaHd U
OCHOBAHMSA IIPU3MBI; IIpsIMas U HAKJIOHHAs
pu3Mbl; OOKOBAs U TIOJTHASI TOBEPXHOCTh
MIPU3MBI

47

[Napamtenenumnen, IpAMOYTOJIbHBIN
HapaJijIesIeuIe ] U ero CBOMCTBa

48

[Mupamupa: N-yronbHas nupamuaa, rpaHu v
OCHOBaHHE THUPAMHUJIbI; OOKOBas M MMOJTHAS
MIOBEPXHOCTh TUPAMHU/IbL; IPaBUIIbHAS U
yCceu€HHas NupaMua

49

[IpaBunbHBIE MHOTOTPAHHHUKH: TIOHSITHE
MPaBUIILHOTO MHOTOT'PAHHUKA; TPABUIIbHAS
MpU3Ma U NMpaBWIbHAS MUPAMUJIA;
MpaBWJIbHAS TPEYTroJbHas MUpaMuia U
MIPaBWIBHBIN TETPadp; KyO

50

[IpencraBnenue o mpaBUIbHBIX
MHOTOTPaHHUKAX: OKTadp, JOACKA AP U
HKOCA3IP.

o1

CuMMeTpHsi B MPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJILHO TOYKH, IPSIMOM, TNIOCKOCTH.
DJIeMEHThl CHMMETPHUH B TUpaMuUIax,
napaJiesienuneaax, NpaBUIbHbIX
MHOTOTpaHHUKAX

52

Beraunciienue 371€MEHTOB MHOTOTPAaHHHKOB:
pé6pa, TMaroHaiu, yribl




[Tnomaas 60KOBOM MOBEPXHOCTH M IMOJTHOM
TTOBEPXHOCTHU MPSMOM TIPU3MBI, TUTOIIA/Tb

53 . . 1 0 0
OCHOBaHUH, TeopeMa 0 OOKOBOIA
MMOBEPXHOCTU MPSIMOUN TPU3MBI
[Tnomane 60KOBOM MOBEPXHOCTH U
54 MMOBEPXHOCTH MPABHJILHOW MUPaMUIbI, 1 0 0
TeopeMa O IIOMAan OOKOBOH TTOBEPXHOCTH
YCEUYEHHOW MUPAMUIBI
55 'I'<0HTpOJ'II>Ha}I pa6?Ta o TeMe 1 1 0
MHororpaHHuKu
56 [onsiTie 06 00BEMeE 1 0 0
57 O0BéM UpamMuIbI 1 0 0
58 O0BEM TUpaMUIBI 1 0 0
59 O06BEM TUpamMuUIbI 1 0 0
60 O0BEM upaMuIbI 1 0 0
61 O0BEM pU3MBI 1 0 0
62 O0BEM IPU3MBI 1 0 0
63 OOBEM TTPU3MBI 1 0 0
64 Konrtponsnas padora no teme "OO0bEMBI 1 1 0
MHOTOT'PaHHUKOB"
[ToBTOpeHME, 0000IIIEHNE CUCTEMAaTH3AITNS
65 sHanuid. [locTpoenue ceueHuii B 1 0 0
MHOTOTPaHHUKE
[ToBTOpeHue, 0600IIeHNEe CUCTEMATU3AITHS
3HaHUU. BeIunclieHUEe pacCTOSHUI: MEXITY
66 JIBYMsI TOYKAMH, OT TOYKH JI0 MIPSIMOK, OT 1 0 0

TOYKH OO IITOCKOCTHU, MEKOY
CKpCIIUMBAOINMUCS ITPAMBIMUA




67

Hrorosas koHTposbHas paboTa

68

IToBTOpEeHUE, 0000IICHNE CUCTEMATH3 AL
3HaHUH. BpluuciaeHue yrios: Mexny
CKPEILIUBAIOIIUMHUCS IIPSIMBIMH, MEXIY
IIPSIMON U TUIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YTJI0B MEXAY IUIOCKOCTSIMHU

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

Ne i/m

Tema ypoka

KoanuyecTBo 4acos

Bcero

KontpoabHbie
padoTsI

IIpakTnyeckue
padoTsI

Cdepa u map: ieHTp, paguyc, TuameTp;
IUIOMIATb TOBEPXHOCTH Chephl

BzaumHoe pacrnonoxxenue chepsl u
IUIOCKOCTH; KacaTelbHask INIOCKOCTh K

cthepe; miomaas chepsl

N3o6pakenue cdepsl, mapa Ha
miockocT. CeyeHust mapa

Hunuuapuyeckast MOBEPXHOCTb,
o0pa3ymolre IIHHIPUIECKOI
MMOBEPXHOCTH, OCh IHJIMHIAPUICCKOMN
MMOBEPXHOCTH

[ununap: ocHOBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yromas u oCh;
Iomaas OOKOBOU M MOJHOM
MMOBEPXHOCTH

N300paxeHre NUIMHIPA HA MIIOCKOCTH.
Pa3Béprka unnunaapa. CedeHus: MUIUHIPA
(TITOCKOCTHIO, MApaNIENbHON HITH
MEPIEeHIUKYIIPHON OCH LIUIUHPA)

Konnueckas noBepXxHOCTh, 00pa3yroiye
KOHUYECKOU MOBEPXHOCTU, OCh U
BEpLINHA KOHUYECKON TOBEPXHOCTHU

Konyc: ocHOBaHuUE 1 BepIIMHA,




o0pa3yroas 1 ock; oAb OOKOBOH U
ITOJIHOW ITOBEPXHOCTHU

Yceu€HHbII KOHYC: 00pa3yrome u

9 BBICOTA; OCHOBaHUS M OOKOBas 1 0 0
MOBEPXHOCTh
N300paxeHre KOHyca Ha TUIOCKOCTH.
Pa3Béprka konyca. CeueHust KoHyca
10 (TUTOCKOCTHIO, TTApaAIIIEIbHON OCHOBAHMUIO, 1 0 0
U TUIOCKOCTBIO, POXOIAIIEH uepe3
BEPIIUHY)
1 KoMOuHamwst Ten BpameHus: 1 1 0 0
MHOTOTPAaHHUKOB
MHOrorpasHHukK, OIUCaHHbINA OKOJIO
12 cdepsl; chepa, BIMcaHHas B 1 0 0
MHOTOTPaHHUK WJIH B TEJIO BPAICHUS
[Tonsitue 06 06bEMe. OCHOBHBIE CBOHCTBA
13 ) 1 0 0
00BEMOB TeNT
14 O0BEM IUIMHIPA, KOHYCa
15 O0BEM mrapa u wiomaas chepsl
[TomoOHbIE Tena B MPOCTPAHCTBE.
16 CooTHoeHus MeXy IIOMWAAIMU 1 0 0
MOBEPXHOCTEH, 00BbEMaMH TOJJOOHBIX TEJT
17 Kontponbnas padota o temam "Tema 1 1 0
BpamieHus" u "O0nembl Ten"
18 BekTop Ha IJI0CKOCTH U B IPOCTPAHCTBE 1 0 0
19 Crno)kxeHHe ¥ BBIYUTAHHUE BEKTOPOB 1 0 0
20 YMHOKEHUE BEKTOpa Ha YHCIIO 1 0 0
21 Paznoxenue BekTopa 1o Tpém 1 0 0




HCKOMIIJIaHApHBIM BEKTOPAM. HpaBI/IJ'IO
napajuiejacnuicaa

22

Pemienue 3amad, CBI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCHUCTBUH C
BEKTOPAMHU

23

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpancTse. KoopauHarsl BekTopa.
IIpocreiimne 3axa4n B KOOpAUHATAX

24

VYron mexay Bektopamu. CkaisipHoe
IIPOU3BEICHUE BEKTOPOB

25

Beruncnenue yrios Mexy NpsSMbIMA U
IIJIOCKOCTSIMU

26

27

KoopauHaTHO-BEKTOPHBIN METOI TTPH
pELICeHUH TeOMETPUUECKUX 3a7au
KontponbHas pabota o Teme "BekTopsl
Y KOOPAMHATHI B IPOCTpaHCTBE"

28

[ToBTOpeHue, 060061IeHNE U
cucreMaTr3anus 3HaHuH. OCHOBHEIC
¢burypsl, pakThl, TEOPEMBI Kypca
TJIAHUMETPUHU

29

[ToBTOpenue, 06001IeHNE U
cucreMaTH3anus 3HaHui. OCHOBHBIE
¢burypsl, pakTbl, TEOPEMBI Kypca
IJIAHUMETPUU

30

[ToBTOpeHue, 06001mIeHNE U
cUcTeMaTH3allus 3HAaHUH. 3a1aun
[UTAHUMETPUH U METOIbI UX PEIICHUS

31

[ToBTOpenwue, 0600mEeHNE 1




cucTeMaTh3alys 3HaHui. 3agaun
TJIAHUMETPUHU ¥ METOJIBI MX PEIICHUS

[ToBTOpeHue, 0600MIeHNE U
cucreMaTH3anus 3HaHui. OCHOBHbBIE

32 1
burypsl, pakTel, TEOPEMBI Kypca
CTEpEOMEeTpUHN
33 HToroBast KOHTpOJIBHAs paboTa 1
34 IToBTOpeHue, 0606meHI/VIe u 1
CHCTeMaTH3alus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

* 'eomerpus, 10-11 knaccel/ Atanacsu JI.C., byry3os B.®., Kagomies C.b. u
npyrue, AkunonepHoe oouiectBo «M3narensectBo «lIpocBenienue»

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bubmuorexa [IOK
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