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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHoro kypca «l'eomerpusi» 0a30BOro ypoBHS st
obyuarommuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOTO
TOCYJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApPTa CPEAHETO OOIIETO 00pa30BaHuUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEeOOBaHUMU, MPEABSIBIIEMBIX K
MaTEMaTUYeCKOMYy OO0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzauus nmporpaMMbl 00€CII€YMBAET OBJIAJCHUE KIIOYEBBIMU KOMIETEHIUSIMH,
COCTABJISIIOLIMMU OCHOBY JUISI CAMOPAa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TI03HABATEIHHOTO Pa3BUTHSA
JUYHOCTH 00YJarOIIIXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEOHEro OOIIEero
oOpa3oBaHMsi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyYEHHUS T€OMETPUH B HAIPABJICHUU JUYHOCTHOTO
pa3BuUTUsL OO0y4arommxcs, (QOPMHUPOBAaHUS (PYHKIMOHAIBHOW MAaTEMaTUYEeCKON
I'PaMOTHOCTH, U3YYEHHUS JAPYTUX y4EOHBIX AUCUMILINH. Pa3Butue y oOyyaromuxcs
IPABWIBHBIX NPEJICTaBICHUM O CYIIHOCTH M NPOMCXOKJIECHUM T€OMETPUUYECKUX
abcTpakiuii, COOTHOLIEHUH PEAJTbHOTO M UACAIBHOT0, XapaKTepe OTpa)KeHUs
MAaTeMaTHYeCKOW HAYKOW SBICHHM M MPOLECCOB pPEAIBHOIO MHUpa, MeECTe
Tr€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOI0 MOJEIUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yUalmxcs, a TakKe KauyecTB MBIIIJICHUsS, HEOOXOAWMBIX [JIs aJanTalid B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisiercs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o00pa3oBaHus, TaK KaKk O00ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAIPaBIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlormueckoe MbllUIeHHE, (OpMHUpPYEMOE NpPHU H3YYEHUH OO0YyYarolMMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTHUYECKUX YTBEPKACHUN
B XOJ€ pEILICHUS TeOMETPUUYECKMX 3aJady, YMEHHUE BBIJBUTaTb W OIPOBEPrarTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHMH 3a/ad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX O00OJAcCTSIX AESITeNbHOCTH 4YenoBeka. OpHeHTalMs 4YeloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBHE €ro COIHaIbHOTO ObITHs, (opma
OTPaXEHUs OKPYKAIOLIETO MHUPA, YCIOBHE YCHEIIHOIO NO3HAHWS M aKTHUBHOIO
npeoOpazoBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHUE  IPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbI y4eOHOW U TPYIOBOM JESATEIBHOCTH,



ABIIACTCA OOHUM U3 MNPOPECCHOHATIHHO BAXKHBIX KadeCTB, MOITOMY aKTyalbHa
3amaya (opmMupoBaHHS y OOYYarONIMXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
pPa3HOBUAHOCTH OOpPA3HOTO MBILIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUIECKOW ACSITEILHOCTH 10 MHOTHM HAITPABIICHHUSM.

[lenb ocBOeHMs TporpaMMbl ydeOHOTO Kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE o0OyueHusi — 00meo0pa3oBaTeibHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOydaromuxcsi ~ 4yepe3  oOecreueHue  BO3MOXKHOCTH  MPHOOpETEeHuss U
UCIIOJIb30BaHUsl CHUCTEMATHYECKUX TIEOMETPUYECKUX 3HAHUM U JEUCTBUM,
CHEIU(PUIHBIX TEOMETPUN, BO3MOXKHOCTH YCIIEIITHOTO MPOJIOJDKEHUST 00pa30BaHUs
0 CTICITUATBHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa mo reomeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa Jis
00y4aromuxcsi CpeaHeN MIKOIbl, He MCTBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHEHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopaszoBanusi. Takum oOpa3zoM, oOydaroiiuecs: Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMaTHYECKUE YMEHHS, CBS3aHHBIC
co cnenu(pUKONd TeoOMETpUd M HEOOXOAUMBIC I KHU3HU B COBPEMEHHOM
obmiectBe. Kpome 3T0ro, OHM UMEIOT BO3MOXXKHOCTh M3YyUHUTh T'€OMETpHUI0 Oolee
riyOOKO, €CliM B JaJbHEWIIEM BO3HUKHET HEOOXOJAMMOCTh B T€OMETPUUYECKUX
3HAHUSAX B TIPOGECCHOHATLHON e TEIbHOCTH.

JlocTKeHre 1ear OCBOCHHSI MPOTPaMMBI OOECTICUMBACTCS  pPEUICHHEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMM 3aJadyaMM  OCBOEHHUS Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

e (opMupoBaHHWE TPEACTABICHUS O TEOMETPUU KaK dYacTh MHUPOBOM

KYJIBTYPHI B OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIIM MHPOM;

e (opMHpOBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX W TellaX BpaICHHS
KaK O BKHEHIINX MaTEeMaTHYECKUX MOJEINAX, MO3BOJSIOIIUX OMUCHIBATDH
U U3y4aTh pa3HbIe SBICHUS OKPY>KAIOIIETO MUPA;

e (opMupoBaHWE YyMEHHs paclo3HaBaTh Ha YepPTEeXkKax, MOJEISIX U B
peaTbHOM MHpPE MHOTOTPAHHHKH ¥ TeJIa BPaICHHS;

e OBJIAJICHUE METOJIAMHU PEIICHUS 33/7a4 Ha MOCTPOCHHUS HA H300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (opMupoBaHHE YMEHHS ONEPUPOBATb OCHOBHBIMH TOHSATHUSIMH O
MHOTOTpaHHHUKAX U TeJIaX BPAILICHHUS U UX OCHOBHBIMU CBOMCTBaMH,

e OBJAJICHUE  QJITOPUTMAMH  PCEHICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHE yMEHHUS MPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCcy X /eHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a7ad C
MIPAKTHYECKUM COJICP)KaHUEM;

e Dpa3BUTHE  UHTCIJICKTYyalbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJarmuxcsi, IO3HABATEIbHOW  aKTUBHOCTH, HCCIIEIOBATEIHCKUX
YMEHUH, KPUTUIHOCTU MBIIIICHMS,



e (opmupoBanue GyHKIIMOHATBLHOM TPaMOTHOCTH, pEIEBaHTHOM
FEOMETPUU: YMEHHE paclo3HaBaTh MPOSBIECHUS TIE€OMETPUUYECKHUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX U TMPU HM3YyYEHUU APYTHX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HMX Ha SA3bIKE
TEOMETPUHU U CO37aBaTh FT€OMETPUUECKUE MOJEIIU, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI amnmapar Uil PEIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MOJYyYEHHBIE PE3YyJIbTaThI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHE B KYpC
CTEPEOMETPUU B Hayaje €ro M3y4eHHs 3ajady, pellaeMblX Ha YpOBHE
WHTYUTHUBHOTO MO3HAHMUSI, ¥ OTIPEICIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJl
HUMH, UYTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIHUPYET MPOTEKAHWE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JNanbHENIIeMy U3YUYEHUIO PEMETa.

[Tpenmourenue oTAAETCSA HATISAIHO-KOHCTPYKTUBHOMY METOAY OOYYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEIMETHO-
IIPAKTUYECKON JEATENBbHOCTH. Pa3BuTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
yUYalllUXcsi B Kypce CTEpPEOMETPUU MPOBOAMUTCS 3a CUET pelIeHUs 3a]ady Ha
CO3J]aHUE€  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEPUPOBAHUE
IPOCTPAaHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3za MPOBOAMTCA C OMNOPOM Ha
HArJsgHOCTh, @ ONEpUpOBaHME OOpa3oM — B YCIOBUSX OTBJICYEHHUS OT
HATJISIIHOCTH, MBICIIEHHOTO U3MEHEHHMS €r0 UCXOJHOTO COJAEPIKAHMUS.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukny, «IIpsiMble U TJIOCKOCTH B MPOCTpAHCTBE», «Tena BpalleHus,
«BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUUECKAX YMEHUMN
pacnpenensieTcs HE TOJBKO IO COJAEP)KATENbHBIM JIMHUSM, HO W 1O ToJaM
00yueHHUs Ha YPOBHE Cpe/IHET0 00I1ero oopa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM PE3YJIbTaTaM
OCBOEHHUsI paboyeil mporpaMmbl, pachpeneia€HHbIM [0 TojaM OOydYeHHs,
CTPYKTypUPOBaHO TakuM o0Opa3oMm, YTOObl OBJAJCHHE T'€OMETPHUUECKUMHU
NOHATUSMU U HaBBIKAMHU OCYLIECTBJISJIOCH IOCJIEA0BATENBHO U MOCTYIIATEIBHO, C
cOOJII0/IEHUEM TTPUHIMIIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMSI BKIIOYAINCH B
OOIIyI0 CUCTEMY T'€OMETPUYECKHX MPEICTaBICHUN O0yYaroUuxcs, pacuiupsis u
yriayousist e€, o0pa3ysi MpOoUHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha uzyuenue reometpun otBoautcsa 2 yaca B Heaento B 10 kiacce u 1 gac B
Henemo B 11 kitacce, Bcero 3a jiBa rojia ooyuenus - 102 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOTI O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTD,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
napajulelIbHble M CKpelmmBarommecs npsmele. [lapamrensHOCTs NpAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MAapAJUIECIbHBIE MPSIMbIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NapPAJLIEIBHOCTh MPSAMOM M IJIOCKOCTU. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJ MEXIy IpPSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeIbHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNbHBIX TuIocKocTei. [lpocreiimne mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, napasuiesenume]]; HIOCTpPOEHUE CEUCHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: MEPIEHINKYJIAPHBIC MPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE NapAJUICIbHBIE M MEPIEHAUKYISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHAUKYJISIPHONW TJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXAY IPSIMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  Yroj, JIMHEHWHBIM yrojJ JBYTPAHHOIO  yIJa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 MIJIOCKOCTH, PACCTOSTHUE
OT TmpsAMOM 70  IUIOCKOCTH,  MpoeKuuss  Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ IIJIOCKOCTEH:  NPU3HAK  IEPIECHIUKYJSIPHOCTH  ABYX
IIOCKOCTEN. TeopeMa 0 TPEX MEPIEHINKYIIPaX.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PDAHHUKA, BBIIYKJIbIE
Y HEBBITYKJIBIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpnas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBbI; IpsiMasi M HaKJIOHHAs MPHU3MbI, OOKOBasi U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBAs U MOJIHAsI TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yCeu€HHas MNHpaMyja. OJIEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MaA U
NpaBWIbHAS MHPAMUA; NPABUJIbHAs TPEYroJibHas MNHUpPaMHUAA W TNPaBUIbHBIN
TeTpa’ap; KyO. IlpencraBieHre O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nozeKa’ip u ukocasap. CeueHus MpU3Mbl U TUPAMUJIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B NHpaMUAaX, Mapajuielienunenax,
MIPAaBWJIbHBIX MHOT'OTPAHHUKAX.



Brruucienne 5SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHa M, YTJIbl.
[Tnomane OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTH MPSIMON MPU3MBI,
IJIOMAh OCHOBAaHMA, TeopemMa O OOKOBOW IMOBEPXHOCTH TMIPSIMOM TMPHU3MBL.
[Tnomans OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHON MUPaMUJIBI,
TeopeMa O IUIomaau yceuéHHoM mupamuibl. [loHstue 006 00BEMe. OOBEM
MAPAMU/IbI, TPU3MBL.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOro TMpeameTa
«Marematukay XapakTepu3yloTCs:

I'paxianckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3UIIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO YJi€Ha POCCHMCKOrO0 OOIIECTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHIA,
NpoIeAyp TpaxIaHCKOTrO oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMHU 1 Ha3HAYECHUEM.

IIarpuoTnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIJIOMY U HACTOALIEMY POCCUMCKON MaTEMATUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax

SKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO Hapo/a;

c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, O3TUYECKOrO0  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAyKHU U JIEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMIHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYIYIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3azjady, peleHnn, pacCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTEMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6€30MacHOro 00pasa *KU3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U

OT/IbIXa, peryJsipHast buznueckas aKTUBHOCTB); ¢duznyeckoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUAX CTIIOPTHUBHO-03/I0POBUTEIBHOM
JesITeIbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
CaMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

IK0JIOrHYecKoe BOCIIUTaHHeE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpPbl, MOHUMAHUEM BIIUSHUS
COLHAIBHO-OKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IMPOoOJeMm;
OpPUEHTAIlMEed Ha NMPUMEHEHHWE MATEeMaTUUYECKUX 3HAHWUM ISl pEIIeHUs 3a1ad B
00JIaCTH  OKpYXaroIled cpeapl, IUIaHUPOBAHUS TOCTYNKOB U OIEHKH HX
BO3MO>KHBIX MOCJIEACTBUN JIsI OKPYKAIOIIEU CPEIBI.

LleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, TMOHUMaHUEM
MaTeMaTHYECKOW HayKHh Kak c]epbl 4YeroBEeYeCKOW MJesATEeNbHOCTH, 3TaroB e¢
pa3BUTHS W 3HAUYUMOCTH I PA3BUTHUS LMBWIN3ALMHU; OBJAJCHUEM SI3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOW KyJIbTypOW KakK CpEIACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYHIECTBIIATh MPOEKTHYI0 U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHMSI MPOTPAMMbl Y4EOHOTO MpeaMera
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTEUIMU.

1)  Vuusepcanvuvie  nosmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWUXcs (0ceoeHue
Memooo8  NO3HAHUSL ~ OKpYJHCAlowWe20  Mupa,  NpUMeHeHue  J102U4eCcKUX,
UCCe008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

Bba3oBble JJornyeckue 1eiicTBUA:

e BBIBIISTH U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TOHATHUN, OTHOIICHUNW MEXIy MOHITHAMU; (HOPMYyITHUPOBATH
OTIpeNIeTICHUs]  TMOHATUN, yCTAHABIMBATH CYIICCTBEHHBIN  MPU3HAK
KJaccuduKalu, OCHOBaHUs JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI'0 aHAJIN3a;

e BOCIpPUHUMATH, (OpMyIHpOBaTH U  MNpPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbIE W OTpPUIIATEIbHBbIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIC;

e BBIBIATHL  MaTeMaTUYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (aKkTax, JAHHBIX, HAONIOACHUSX U YTBEPKIACHUSIX;



npemsiaraTh  KpUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HWCIIOJH30BAHUEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPKJICHUM (TPSMBIE U OT MPOTHUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJBL;

e BBIOMpaTh croco0® pemieHus yuyeOHOM 3adauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIEHUs, BBIOMpATh HauboJee MOAXOMAUMI ¢ y4E€TOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBaTeIbCKUE 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynapoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUUE, Mpodiemy,
yCTaHABIMBAaTh HWCKOMOE€ W  JaHHOE, (OpMHUPOBATH  THIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4YEeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH  MEXIY
00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENHPHO (HOPMYIHPOBATH OOOOITICHUSI M BHIBOJBI IO pE3yIbTaTam
MPOBENEHHOTO HAOIIO/ICHUS, HUCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE IPOIIECCA, a TAKXKE BbIIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

e BBIBISTH ACPUUUTH UHGOPMALIMH, JAaHHBIX, HEOOXOJIMMBIX HJisi OTBETa
Ha BOIIPOC U ISl pEUICHUs 3a]1a4u;

e BBIOMpaTh UWH(OpPMAIMIO W3  HWCTOYHWKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
pPa3TUYHBIX BUJOB M (JOPM MPEACTABICHUS;

e CTPYKTYpUpOBaTh MH(GOpPMAIINIO, IPEICTABIATh €€ B Pa3IMyHbIX (hopmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VHuueepcanvubie KOMMYHUKamu@Hwvle Oelicméus,  o0becneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH PE3yiIbTaT;

B X0/i€ 00CYKJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pEIlIEHUs; COMOCTABIATh CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, oOHapyXKUBaTh Pa3IU4Me U CXOJCTBO MO3MUIIMIA; B
KOPPEKTHOH Gopme HopMyTHpoBaTh Pa3HOIJIACHS, CBOM BO3PAKEHHUS;
OpEACTaBIATh  pe3yjibTaThl  pELIeHWs  3aJadd,  OKCIEPHUMEHTa,
UCCIIEJIOBaHMsI,  TPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU U OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHuvecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIECTBA  KOMAHIHOHM U
WHUBUTyaIbHON pabOThI pU pENIeHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11e7Th
COBMECTHOUM JEATEIHbHOCTH, IUTAHUPOBATh OPTraHU3alUI0 COBMECTHOMN
paboThI, paclipeAesaTh BUABI pabOT, JOTOBaApPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYyK1eHHS, 0OOMEH MHEHUM,
«MO3TOBBIE TITYPMbD» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH UWIEHAMHA KOMAaH/IHI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmesusl, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCU.
Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM PELICHUS 3aJ1a4i, BRIOUPATh CIIOCOO pelleHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOU
uHbOpMaInu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMH TO3HABATEIbHOW pediaekcun Kak OCO3HAHHS
COBEpUIAEMbIX JIEMCTBUI U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB;
BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca U
pe3yJibTaTa peleHus MaTeMaTHIYeCKOHN 3a/1auu;

NpEABUNIETh TPYIHOCTHU, KOTOpPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JJAHHBIX, HAJECHHBIX OIINOOK, BBISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEIU M YCIOBHSIM, OOBICHITH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTH)KEHHUS PE3YJIbTAaTOB IEATEIIBHOCTH,
HAXOAHUTh OIIHUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INNPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

OnepupoBatTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpUMEHSATh aKCHOMBI CTEPEOMETPUM M CJCJACTBUS W3 HUX MPU PEIICHUH
Tr€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHAUKYISPHOCTD MPSIMBIX
U TUIOCKOCTEM.

KnaccupunurpoBats B3aMMHOE PACHOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: JABYIPAHHBIM YroJi, TpaHU JBYTPAHHOIO YIJIa,
pebpo ABYTrpaHHOTO yrja; JUHEHHBIM YroJl JBYTPAHHOTO YTIJIa; TpajycHas Mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOIPAHHUK, BBIMYKJIBIH U HEBBIMYKJIbIHI
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (MUpamMujia; IMpU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJIeNIeTHIe I, KyO).

Knaccudummposatsb MHOTOTPaHHUKH, BEIOHMpAs OCHOBAaHUS TUIS
Kiaccupukanuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOT'OTPaHHUKH; MPSAMbBIC U HAKJIOHHBIE TIPU3MBbI, TTapalIeJICIIUIICbI).

OnepupoBaTh MOHITUSIMU: CEKYIIas IJIOCKOCTh, CECUEHHE MHOTOTPAaHHUKOB.

OOBSACHITH TPUHIHUIIBI TOCTPOCHUSI CEUEHU, UCTIOB3YSI METOJ, CJIE/IOB.

CTpouTh CE€UEHHS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBITMOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB IPOCTBHIX OOBEMHBIX (UTYpP: BUI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaXOXKEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iiaM Hiin
aIropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAIUTHYECKHE METOAbl NpPU PEUICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/a4 Ha BBIYUCIICHUE PACCTOSHHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TPSAMONM, OT TOYKH JI0 IUIOCKOCTH, MEXIY
CKPEIIUBAIOIIUMUCS TPSIMBIMH.

Pemate 3a1aun Ha HAXOXKEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iaM Hin
aNropuT™MaM, NPUMEHSAS U3BECTHbIC AHAIMTUYECKUE METOAbl MpPU PEIICHUU
CTaHJAPTHBIX MaTeMaTHYECKMX 3aJad Ha BBIYUCICHHUE YIJIOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXAYy TMPSIMOM W  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.



Boruncnate 00BEMBI M MJIOMAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMua) ¢ TpUMEHEHHEM (QOpMyJ; BBIUUCIATH COOTHOLIECHUS MEXKIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOO0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (UTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HH(MOpPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekKax U
PUCYHKaX.

ITpumensaTh reomeTpuueckue (HaKkTbl Ui PELIEHHUS] CTEPEOMETPUUYECKUX
3a/1a4, NMPEeANoJaraloluxX HECKOJIbKO [IaroB PELICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJjaHbl B IBHOM (opMme.

[IppuMeHATH MpPOCTEHIINE NPOrpaMMHBIE  CpPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTH HpUMEPB MAaTEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOLE U
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIM3UPOBATH pPEAJbHBIC
CUTyallUh W IPUMEHATh HW3YYEHHBIC IIOHATHS B IPOLECCE IOUCKA PEIICHUS
MaTeMaTHYeCKu C(OPMYJIMPOBAHHONW NPOOJIEMBI, MOJAEIUPOBATH PEAJbHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, amnmapara aireopsl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabsubie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsl
1 BBenenue B crepeoMeTpuio 10
) [IpsiMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 |
[TapannenbHOCTh NMPSIMBIX U MNIOCKOCTEN
3 [lepneHUKyISIPHOCTD MPSAMBIX U 12 1
IIJIOCKOCTEN
4 VYTl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHME: CEUECHMUS], PACCTOSHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0










IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

KonTpoJsbHbIe

Bcero
padoTsbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OCHOBHBIE TIOHSITUS] CTEPEOMETPHHU: TOUKA,
npsiMasi, MI0CKOCTh, IPOCTPAHCTRBO.
[TpaBuina n300pakeHUs Ha PUCYHKAX:
M300paXeHHUs IIIOCKOCTEH, MapalieTbHBIX
IPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonsiTust: mepecekarouecs MmIOCKOCTH,
nepeceKaoImrecs npsimasi ¥ II0CKOCTh

[TonsThs: MEPECCKAIMNECHA IIIIOCKOCTH,
MEpeCCKarmurecs npsamMas U rmiI0CKOCTb

3HAKOMCTBO C MHOT'OI'paHHUKAaMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
PHCYHKaX, Ha MIPOCKIIMOHHBIX YePTEkKax

HauanbHble cBeieHHs 0 KyOe U THpamue,
ux pa3BeépTku U Mojenu. CedeHus
MHOI'OI'PAHHUKOB

HavanpHbIe cBeieHMs 0 KyOe ¥ TUpaMHJIe,
ux pa3BEpTKU U Mojaenu. CeueHus
MHOTOIPAaHHUKOB

[TousTHE 00 aKCMOMATHUYECKOM
MOCTPOCHHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HAX




TToHsATHE 00 aKCHOMATUYECKOM
MIOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HAX

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUHU: AKCHUOMBI
CTEPEOMETPHUU U CIEACTBHS U3 HAX

10

[TousTHE 00 aKCMOMATHYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCHUOMBI
CTepeOMeTpI/II/I " CJICACTBUA U3 HUX

11

B3aumHoe pacnonoxeHue npsMbIx B
IIPOCTPAHCTBE: MEepeceKaroecs,
napajuleJbHbIe U CKPEIIUBAIOIINEcs
psIMbIE

12

[TapannenbHOCTh MPSIMBIX U MIIOCKOCTEN B
MIPOCTPAHCTBE: MapauiebHbIE MIPSIMbIC B
IIPOCTPAHCTBE; MapaAJUIETbHOCTD TPEX
MPSIMBIX

13

[TapannenbHOCTh MPSIMBIX U MJIOCKOCTEN B
npocTtpaHcTie: [lapamienbHOCTh PAMON 1
IJIOCKOCTH

14

Vel ¢ COHaIpaBJICHHBIMU CTOPOHAMU

15

Yroa Mexay npsiMbIMU B TPOCTPAHCTBE

16

Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

17

[TapanienbHOCTh MIOCKOCTE:
MnapajiC/IbHbIC MIJIOCKOCTHU

18

CBolicTBa mapauiebHBIX MIIOCKOCTEN

19

[Ipocrteiine mpocTpaHCTBEHHBIE (GUTYPHI
Ha TUIOCKOCTH: TETPadp, KyO,




napasuieenuIe

20 ITocTpoenue ceuenunit

21 ITocTpoenue ceueHnit
KonTponsHas padora o teme "IIpsimbie u

22 IJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN"
[leprieHAMKYIASIPHOCTD MPAMOU 1

23 MJIOCKOCTH: TIEPIEHIUKYJISIPHBIC MPSIMBIE B
IIPOCTPAHCTBE

24 [Ipsmbie mapaienbHbie U
NEePHEHAUKYIISIPHBIE K IITIOCKOCTH

25 [IpsimMble napaenbHbIC U
NEPIEHIUKYIIIPHBIE K IIJIOCKOCTH

26 [Ipr3Hak nepneHIuKyJISIPHOCTH IPSIMOK U
IJIOCKOCTH

7 [Ipr3Hak nepneHIuKyJISIPHOCTH IPSIMON U
IIJIOCKOCTH

73 TeopeMa 0 IpsIMO¥ ITEPIIEHAUKYIIAPHOU
IJIOCKOCTH

79 Teopema o mpsiMON NEPIEHANKYIISIPHON
IIJIOCKOCTH

30 Teopema o mpsiMON NEPIEHANKYIISIPHON
IIJIOCKOCTH
[lepnenuKynsip 1 HaKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

0 [lepnenauKyIsIp ¥ HAKIIOHHBIE: PACCTOSIHUE

OT TOYKHU OO IIJIOCKOCTHU, pACCTOAHHUC OT




IPSIMOM 10 IIJIOCKOCTH

[leprieHauKYNIAp U HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[TepieHaUKYIIAp M HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUAE OT
MPSAMOM 10 TIIIOCKOCTH

15 VYTIIBI B IPOCTPAHCTBE: YIOJ MEKIY
MPSAMOU U TIIOCKOCTBIO

36 JIByrpaHHBIN yroJi, TMHEHHBIN Yroil
JBYTPaHHOIO yria

37 JIByrpaHHbIN yroJl, TMHEUHBIN yroJl
JIBYTPaHHOIO yria
[IeprieHAUKYISAPHOCTD IIOCKOCTEN:

38 MPU3HAK NEPHEHIUKYIIPHOCTH IBYX
IJIOCKOCTEN
[IeprieHAUKYISAPHOCTD INIOCKOCTEN:

39 IPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN
[IeprieHAUKYISAPHOCTD INIOCKOCTEN:

40 IIPU3HAK IEPIEHIUKYISIPHOCTH IBYX
IIJIOCKOCTEN

41 Teopema o TpEX nmepHeHIUKYIApax

42 Teopema o Tpéx nepneHauKyIsIpax

43 Teopema o0 TpEX nepHneHIUKYIApax
KonTtponsHas pabora mo Temam

44 "I[lepieHANKYIAPHOCTD NPSIMBIX U

Al

mIockocTe" u "Y bl MeXAy NPSAMBIMU U




II0CcKoCTIMHA"

45

[TonsiTHE MHOTOTPAaHHUKA, OCHOBHBIE
3JIEMEHTBHl MHOIOTPAaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAaHHHUKA

46

[Ipu3ma: n-yronbHas npu3Ma; rpaHu U
OCHOBaHUS IPU3MBI; IIPSIMasi U HAKJIIOHHAs
npu3Mbl; OOKOBas U MOJIHAS TIOBEPXHOCTh
MPU3MBI

47

[Tapannenenunen, NpsMOYTOJbHBIN
napa’sulesienuIie]l U ero CBOMCTBa

48

[Inpamua: n-yrojapHas NMpaMuaa, TPaHU U
OCHOBaHUE MUPaMUJIbl; OOKOBAsI U MOJIHAS
MIOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCeuE€HHAs MUPAMHUIA

49

[IpaBusibHBIE MHOTOTPAHHUKU: TTIOHSTHE
MPaBUIILHOTO MHOTOTPAHHUKA; TPaBUIbHAS
npu3Ma U NpaBuiIbHAS THPaAMUIA;
IpaBUJIbHAS TPEYTOJIbHAS MUpAMUAA U
MPAaBUIBHBIN TeTpadip; KyO

50

[IpencraBnenue o MpaBUIBLHBIX
MHOTOTPaHHHUKAX: OKTadIp, TOACKAIP U
HUKOCadIP.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOUYKH, IIPSIMOM, IUIOCKOCTH.
DNEeMEHTHI CUMMETPUH B TUpaMuax,
napajuieienuneax, NpaBuiIbHbIX
MHOI'OIPaHHHUKaX




BrraucieHue 3J1eMeHTOB MHOT'OI'PpaHHUKOB:

32 pé6pa, TuaroHaiu, yribl !
[Tnomanas 60KOBOI MOBEPXHOCTH U MOJHOM
53 MOBEPXHOCTH MPSIMOM TPU3MBI, TLIOIIAH 1
OCHOBaHUH, Teopema 0 OOKOBOIA
MOBEPXHOCTH NPSIMOM TPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH H
54 MOBEPXHOCTH MIPABIIILHOW MUPAMUJIBI, 1
TeopeMa O TUIOIIAIH OOKOBOI MOBEPXHOCTH
YCEUYEHHOW MUPAMUIBI
55 KoHnTtponbHas pabota mo Teme |
"MHororpaHHuku"
56 [TonsiTre 06 06bEME 1
57 O06BEM nupamMuIbl 1
58 O0BEM TUpamMuIbI 1
59 O06BEM nupaMusl 1
60 O0BEM TUpamMuIbI 1
61 O0BEM TPU3MBI 1
62 O0BEM TIpU3MBI 1
63 O0BEM TPU3MBI 1
64 KonTtponbnas padota mo teme "O0bEMBI |
MHOTOTPaHHUKOB"
[ToBTOpenue, 0600IIEHNE cUCTEMAaTH3ALUS
65 3HaHui. [locTtpoeHne ceueHuii B 1
MHOTOTpaHHHUKE
[ToBTOpenue, 0600IIEHNE cUCTEMAaTH3ALUS
66 3HaHUW. BprunciaeHue pacCTosHUN: MeXay 1

JBYMS TOYKaMU, OT TOYKH 0 NPSIMOH, OT




TOYKH 00 MIOCKOCTH, MCIKAY
CKpCIIUBAOIHUMHUCS ITPAMBIMU

67 Hrorosast kKoHTpOJbHASA paboTa

[ToBTOpeHmE, 0000IIEHNE CUCTEMATH3AITUS
3HaHUW. BeIUKCIeHUE YTIIOB: MEXITY

68 CKPEIIMBAIOIIUMUCS TPAMBIMU, MEKITY
MPSIMOI M TNIOCKOCTBIO, IBYTPAHHBIX

YIJIOB, YIVIOB MCKAY IJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68




11 KIIACC

Ne i/

Tema ypoka

KoanuecTBOo 4acoB

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

JJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

Cdepa u map: neHTp, paauyc, 1namerp;
TUTOIIAb TIOBEPXHOCTH CHEPHI

B3aumMHoe pacrionoxxenue chepsl u
IUTOCKOCTH; KacaTeabHas INIOCKOCTh K
chepe; iomanb chepsl

Nzobpaxenue chepsl, mapa Ha
mockocTu. CeyeHus mapa

[y apruveckas MOBEPXHOCTb,
o0pa3yroIne UIHHIPHIECKON
MMOBCPXHOCTHU, OCb HHHHHHPH‘ICCKOﬁ
IIOBEPXHOCTH

[uwHap: ocHOBaHUS B OOKOBast
MMOBEPXHOCTh, 00pa3yroIas U 0Ch;
[UIOIIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N3o0pakeHne MuIMHApPaA HA TUIOCKOCTH.
Pazpéprka nmmnaapa. Ceyenus

IUIUHAPA (TTIOCKOCTHIO, TapaJIETbHOM
WM NIEPIEHAUKYISIPHON OCH LIWJIMHIPA)

Konnueckasi moBepXHOCTh, 00pa3yromime
KOHHYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOW MOBEPXHOCTH




Konyc: ocHOBaHME U BEpILINHA,

8 oOpa3yromas 1 0Ch; TJI0MAb OOKOBOM 1
MOJTHON MOBEPXHOCTHU
VYceu€HHbI KOHYC: 00pa3yronye u

9 BBICOTA; OCHOBAaHHA X OOKOBas
MOBEPXHOCTh
N3006paxkeHne KoHyca Ha MI0CKOCTH.
Pa3Béprka koHyca. CeueHus: KoHyca

10 (III0CKOCTHI0, MapalIeNIbHON
OCHOBAHHIO, U MJIOCKOCTBIO, IPOXOIAIICH
yepe3 BepIINHY)

1 Kom0Ounanus ten BpaieHus u
MHOTOTPaHHUKOB
MHoOrorpaHHuK, ONMMCaHHbBINA OKOJIO

12 cdepsr; cdepa, BUcaHHAs B
MHOTOTPaHHUK WU B TEJIO BPALECHUS

13 [Tonstre 06 06béMe. OCHOBHBIE
CBOICTBAa 0OBEMOB TEN

14 O0BéM uIMHIpa, KOHYCa

15 O06BEM mapa u wiomaask cheps
[Tomo6HbIE Tena B MPOCTPAHCTBE.

16 CooTHoIeHNs MEXy IUTOIAISIMHU
MOBEPXHOCTEH, 00hEMaMH MOAOOHBIX TET

17 KontponbHas padota mo Temam "Tena
BpameHus" u "O6beMbl Ten"

18 BekTop Ha MII0CKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue 1 BBIYMTAHNE BEKTOPOB

20 YMHOKEHUE BEKTOpa Ha YUCIIO




21

Pasnoxxenue BekTopa 1o Tpém
HEKOMIUTaHapHBIM BekTopam. [IpaBuiio
napajuiefenumneaa

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUJI JEHUCTBUH C
BEKTOPaMHU

23

[TpsmoyronbHas cucreMa KOOpJUHAT B
npoctpancTse. KoopanHaThl BEKTOpA.
IIpocreiimue 3axa4u B KOOpAUHATAX

24

VYron mexay Bekropamu. CKansipHOe
MIPOU3BE/ICHNE BEKTOPOB

25

Beruncnenue yrioB M1y NpsMbIMUA U
IIJIOCKOCTSIMU

26

KoopauHaTHO-BEKTOPHBIN METOA ITPU
pELICHUU TEOMETPUYECKUX 3a1a4

27

KontponbHas padota o Teme "BekTopsl
Y KOOPJIMHATHI B MPOCTpaHCTBE"

28

[ToBTOpeHue, 06001IeHNE 1
CUCTEMAaTU3aluA sHaHui. OCHOBHEIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUHU

29

[ToBTOpeHue, 06001IeHNE 1
CUCTEMAaTU3aluA sHaHui. OCHOBHEIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpeHue, 06001IeHNE 1
cUcTeMAaTHU3alnsI 3HaHUH. 3amaun
TUTAHUMETPUHU B METOJIBI HX PEIICHUS




[ToBTOpeHue, 06001IEeHNE 1

31 cucTeMaTu3anys 3HaHui. 3agaqu 1
TUTAHUMETPUH U METOJIBI UX PEIICHHUSI
[ToBTOpeHue, 06001IEeHNE 1

0 cucreMaru3anus 3HaHuii. OCHOBHBIE |
¢burypsl, ¢pakThl, TEOPEMBI Kypca
CTePEOMETPUH

33 HToroBast KOHTpOJbHAs paboTa 1

14 [ToBTOpEHME, 0606H_IGHI:IG u |
cCHCTEeMaTH3alus 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






