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MNOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOro ypoBHS MJis
obyuarommuxcst 10 —11 kmaccoB paspaborana Ha ocHoBe DenepanbHOro
rOCy/IapCTBEHHOTO 00pa30BaTEIBHOIO CTaHAApTa CpeaHEro oOIiero oopa3oBaHusl, C
Y4ETOM COBPEMEHHBIX MUPOBBIX TpeOOBaHUM, MPEABIBIAEMBIX K MATEMAaTUYECKOMY
o0pa30BaHUI0, U TPAIULUNA POCCUKCKOrO 0Opa3oBaHus. Peanuzainus mporpammbl
oOecrieynBaeT OBJIAJICHUE KIIOUEBHIMU KOMIIETCHUIUSIMH, COCTABJISIONIMMUA OCHOBY
JUISL CAaMOPa3BUTHSL U HETIPEPHIBHOTO 00pa30BaHUs, IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO,
JUYHOCTHOTO M TIO3HABATEIHLHOTO PA3BUTUS TUIHOCTHA O0YUAIONTUXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca T€OMETpUM Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHMsi OOYCIIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METAlpEeIMETHBIX U
OpEIMETHBIX PE3YyJbTaTOB OOY4YEHHMs] T€OMETPUU B HAINPABICHUU JHUYHOCTHOTO
pa3BUTHs OOywaromuxcsi, (popmMupoBaHus (QPYHKIUOHAIBHOM MaTeMaTHYECKOM
IPAMOTHOCTH, MU3Yy4EHHs APYIHX y4eOHbIX NUCHMIUIMH. Pa3Butue y oOydarommxcs
IPaBUIBHBIX NPEACTABICHUNA O CYIIHOCTH M IPOUCXOXKICHHUH TI€OMETPHUYECKHUX
abcTpakuuii, COOTHOUIEHMM pEaJbHOIO U HWJCAIBHOTO, XapaKTepe OTpaKEeHUs
MAaTeMaTHYECKOW HAyKOW SBJIEHUM W IPOLIECCOB PEATBHOTO MUPA, MECTE TEOMETPUH
B CHCTEME HayK M POJIM MaT€MATHUYECKOr0 MOJIETUPOBAHKS B HAYYHOM MO3HAHUU U B
IIPaKTUKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOIO MHPOBO33PEHHS Y4alIUXCs, a
TaK)K€ KauyeCTB MBIIUICHHUS, HEOOXOJUMBIX JUIs aJanTallid B COBPEMEHHOM
o01ecTBe.

['eomeTpust siBnsieTcss OJAHMM W3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
oOmero o0pa3oBaHusl, TaK Kak o0OecneuyrBaeT BO3MOXHOCTb H3YYEHHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOU HAIPABIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlormueckoe MbIIIEHUE, (QOPMUPYEMOE TMpU HU3YYEHHH OO0YyYaroUMMUCS
NOHATUIHBIX OCHOB F€OMETPHUH U TOCTPOEHUU LIETIOYKHU JIOTHYECKUX YTBEPKACHUM B
X0JI€ peuIeHUs] FTEOMETPUYECKHX 3a/1a4, YMEHHUE BBIIBUTaTh U OMPOBEPTaTh TUIOTE3bI
HEIMOCPEJICTBEHHO HCMOJB3YIOTCS MpPU PEHIeHUH 3a/ad €CTECTBEHHO-HAYYHOIrO
LUKJIa, B YACTHOCTH U3 Kypca (QU3UKH.

YMeHHE OpPUEHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJIb BO
BCEX O0O0JIACTAX MAEATENBHOCTH 4yernoBeka. OpueHTalusi 4eloBeKa BO BpPEMEHU U
MPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE €ro COIUabHOTO ObITHS, (opma
OTPaXEHUSI OKPYXAIOLIEr0 MHpa, YCJIOBHE YCHEIIHOIO MO3HAHWA W aKTUBHOIO
npeobpazoBaHus AecTBUTENbHOCTU. OniepupoBaHre TPOCTPAHCTBEHHBIMU 00pazaMu
00BbeIUHACT pa3Hble BUIbl yUeOHOU U TPYIOBOM NEATEIBHOCTH, SBISETCS OJHUM M3
po(ecCHOHANbHO BaXXKHBIX KadyecTB, MMOATOMY aKTyalbHa 3ajada (GOpMHUPOBAHUS Y
oOy4YaronMxcsi MPOCTPAHCTBEHHOI'O MBIIUIEHUS! KakK pPa3HOBUIHOCTH OOpa3HOIO



MBIIJICHASI — CYIIECTBEHHOTO KOMIIOHEHTAa B TIOATOTOBKE K MPAKTHYECKOU
JESATETLHOCTH 110 MHOTUM HaITPaBJICHUSIM.

[{ens ocBOCHUS MTporpamMMBbl yueOHOTO Kypca «I'eomeTpus» Ha 6a30BOM ypOBHE
oOyueHus — o0OImeo0pa3oBaTeIbHOE U OOIICKYJbTYPHOE Pa3BUTHE OOYYaIOIIMXCS
yepe3  o0ecrieyeHue  BO3MOXHOCTH  MPUOOpPETEHHUS W HUCIOJIb30BaHUSA
CUCTEMATHYCCKUX TE€OMETPUICCKUX 3HAHWUU U JEHCTBUMN, CTICIIM(DUIHBIX TEOMETPHH,
BO3MOKHOCTH YCHEIIHOTO TMPOJOJDKEHUS OOpa3oBaHMS IO CICIHAIBHOCTSIM, HE
CBSI3aHHBIM C MPUKIIAHBIM HUCIIOJIB30BAHUEM T'€OMETPHH.

[Iporpamma 10 TreoMeTpuu Ha 0a30BOM YpOBHE TNIpelHa3HAuYeHa JJis
0Oy4Jaronuxcst CpeIHeN MIKOJIbI, He UCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPyIHEHUN Ha
YPOBHE OCHOBHOTO 001iero oOpa3zoBaHusi. Takum oOpa3om, oOydaromiuecss Ha
0a30BOM ypOBHE JOJDKHBI OCBOHWTH OOIME MAaTEMAaTUYECKHE YMCHHsI, CBSI3aHHBIC CO
crenuuKoil TeOMETPUU M HEOOXOJMMBIC JJIA KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3Toro, oHr UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHIO O0Jiee TIyO0KO, eCiu B
TaTbHEHIIEM BO3HHKHET HEOOXOJWMOCTh B TI'E€OMETPUYECKMX 3HAHUAX B
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

JlocTuxkeHrue 1€ OCBOCHMSI MPOTrpaMMbl  00€CHEYMBACTCS  PEIICHUEM
COOTBETCTBYIOIIUX  3aj1ad. [IpuopuTeTHBIMM  3aJayaMH  OCBOEHHUSA  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBISIFOTCS:

e (opmMupoBaHUE MpeACTaBICHUS O TEOMETPUH KaK YaCTH MHUPOBOU KYJIbTYPHI

Y OCO3HaHHE €€ B3aMMOCBSI3U C OKPYKaIOIUM MUPOM;

e (opmMupoBaHHUE IpeACTAaBICHUS O MHOTOTPAaHHUKAX W TeJaX BPAIICHUS KakK O
BOKHEUIIUX MATEMaTUYECKUX MOJCINAX, IMO3BOJSIONIUX OMNHUCHIBAaTh U
U3y4aTh pa3HbIC SBJICHUS OKPYKAIOUIEro MUPA;

o (opmMupoBaHHE yMEHUS pacliO3HAaBaTh HA YEPTEKaX, MOJEIIX U B PCATbHOM
MHPE MHOTOTPAaHHUKH W TeJa BPAIICHHUSI,

e OBJAJCHUE METOJIaMU pEIICHUS 3a/lad Ha TOCTPOEHUS Ha H300pakKeHHSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHMe yMEHHS ONEPUPOBATH OCHOBHBIMH  TOHSATHSMH O
MHOTOTPAaHHHUKAX ¥ TeJaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJIAQJCHUC AITOPUTMAMH PEIICHUS OCHOBHBIX THUIIOB 3a/1a4; (hOPMHUPOBAHUE
YMEHHUSI TPOBOJUTH HECIOXHBIE JOKA3aTeNbHbIE PACCYXICHUS B XOJIe
pelieHus  CTepEeOMETPUYECKMX 3aJa4y W 3aJad C  [PaKTUYECKUM
coJiepKaHUEM;

e Pa3BUTHC MHTEIUICKTYyaJIbHBIX M TBOPYECKUX CITOCOOHOCTEH OOYYarOIIMXCs,
MO3HABATEJILHON AaKTUBHOCTH, HCCIEIOBATEIIbCKUX YMEHUW, KPUTHYHOCTHU
MBIILICHUS;

e (opmupoBanue (PyHKIIMOHATLHONW TPAMOTHOCTH, PEICBAHTHOW T'€OMETPHUU:
yMEHHUE PACIO3HABATh MPOSBICHUS T€OMETPUUYECKHUX TOHITHH, 0OBEKTOB H
3aKOHOMEPHOCTEH B pealbHBIX J>KHU3HEHHBIX CUTYallMsIX W TPH H3YYCHUH
JIPYrUX  Y4eOHBIX  TPEAMETOB,  MPOSBIEHUS  3aBUCUMOCTEH U



3aKOHOMEPHOCTEH, (POpPMYJTUPOBATh UX HA SA3BIKE T€OMETPUU MU CO3/1aBaTh
T€OMETPUYECKHE MOJEIIH, TPUMEHATh OCBOCHHBI T€OMETPUYECKUN anmapar
JUIsL PEIIeHHs] MPaKTUKO-OPHUEHTHPOBAHHBIX 3a]ad, WHTEPIPETUPOBATh U
OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTnMYUTENHEHON OCOOEHHOCTBIO MPOTPaMMBbl SIBJIETCS BKJIIOYEHHUE B KypC
CTEpPEOMETPUH B Hayalle €ro U3y4eHHs 3a7ay, peliaeMblX Ha YPOBHE MHTYUTHUBHOTO
MO3HAHUS, W ONpPENeTIEHHBIM O00pa3oM OpraHM30oBaHHas paboTa HaJ HHUMH, YTO
CIIOCOOCTBYIOT ~ Pa3BUTHUIO  JIOTMUECKOTO M IMPOCTPAHCTBEHHOI'O  MBIIUICHUS,
CTUMYJIMPYET MPOTEKAHUE UHTYUTUBHBIX MPOIIECCOB, MOTUBHUPYET K JaJbHEUIIEMY
M3YUYCHHUIO ITPEAMETA.

[Ipenmourenue OTAAETCA HATIAIHO-KOHCTPYKTUBHOMY METONIY OOYYEHHs, TO
€CTh TEOPETHUYECKUE 3HAHUS MUMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IMPEAMETHO-
IIPaKTUYECKON JEeATENbHOCTH. Pa3BUTHE IPOCTPAHCTBEHHBIX IIPEACTABICHUN Y
YYaIIUXCS B Kypce CTEPEOMETPUN IIPOBOJUTCS 3a CUET PEIICHMS 3a7a4 Ha CO3/IaHME
NPOCTPAHCTBEHHBIX O0pa3oB MW 3aJad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3manue o0pa3a TPOBOAMTCA C OMNOPOM Ha HAISIAHOCTh, a
ornepupoBaHue 00pa3oM — B YCJOBHUSIX OTBJICYEHHUS OT HAIVISIIHOCTH, MBICIIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbBIE conepxarenbHble TUHUM Kypca «['eomerpum» B 10-11 knaccax:
«Mmnororpanaukn», «lIpsmple U IIOCKOCTH B MPOCTPAHCTBE», «Tena BpamieHUs»,
«BeKTopbl U KOOpAMHATBHI B MPOCTpPaHCTBE». DOPMHUPOBAHUE JOTHUECKUX YMEHHMU
pacnpenensercs He TOJIbKO IO COAEpKaTEIbHBIM JIMHUSAM, HO U 10 ToAaM 00y4eHHUs
Ha YPOBHE CpEIHEro 001Iero oopa3oBaHusL.

ConmepxxaHnue oOpa3oBaHMs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yibTaTaM
OCBOEHHUs paboueil mporpaMmbl, pacnpeAcJ€HHBIM IO ToJaM OOyuYeHHs,
CTPYKTYPHUPOBAHO TaKMM 00pa3oM, 4TOObI OBJIAJEHUE TEOMETPUUECKUMH TOHITUSIMU
Y HaBBIKAMH OCYIIECTBIISJIOCH MOCIEA0BATEIBHO U MOCTYIATENbHO, C COOMIOACHUEM
INPUHLINIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOUAJIUCh B OOLIYIO CUCTEMY
r€OMETPUYECKUX MPEACTABICHUI 00yUarolUXCsl, pacluupsis U yriayomsis e€, o0pasys
MIPOYHbIE MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTIAHE

Ha u3yuenue reometpun oTBOAUTCA 2 4aca B Heneno B 10 kimacce u 1 yac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX yaca.
COJAEP)KAHUE YYEBHOI'O KYPCA

10 KITIACC

IIpsiMmble ¥ MJIOCKOCTH B MPOCTPAHCTBE



OcHOBHBIE IOHATHS cTepeoMeTpun. Touka, mpsiMasi, INIOCKOCTb, POCTPAHCTBO.
[TonsiTe 06 aKCMOMAaTUYECKOM MOCTPOECHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUN
Y CJIEACTBHUS U3 HUX.

B3auMHOE pacnonokeHWe MNpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECH,
napajulelbHble W CKpelmuBaromuecs npsmele. [lapamiensHOCTs MNPSMBIX U
IUDIOCKOCTEW B  TNPOCTPAHCTBE: IMApAJUICNIbHBIE  IIPSAMBIE B NPOCTPAHCTBE;
[IapaJUIENIBHOCTh TPEX MPAMBIX; NAPAJUIEIBHOCTh IPSAMONW M IUIOCKOCTH. YIUIBI C
COHAIPABJICHHBIMU CTOPOHAaMH; YroJI MEXIy MNpsAMBIMH B  IPOCTPAHCTBE.
[TapayuienpHOCTD IIJIOCKOCTEW: INMapajuleIbHbIE INIOCKOCTH; CBOWCTBA IapajuICIbHBIX
wiockocteil. [Ipocrelinine mpocTpaHCTBEHHbIE (PUIYyphl HAa IUIOCKOCTU: TETPAadIp,
Ky0, mapasiesenune; MoCTPOCHUE CEUCHU.

[leprieHIUKYJISIPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAUKYJISPHBIE NPSIMBIE B
IIPOCTPAHCTBE, NPSIMbIE MMApAJUICIbHbIE U MEPIEHIUKYIISIPHBIE K IIJIOCKOCTH, IIPU3HAK
IIEPIICHIUKYJIIPHOCTH IIPSIMOM U IIJIOCKOCTH, TEOPEMA O IPSIMOM MEPIEHAUKYIIAPHON
IUDIOCKOCTU. YTJIbI B TMPOCTPAHCTBE: YIrOJ MEXAYy IMpPsSAMOA U IUIOCKOCTBIO;
JNBYTPaHHBIM yroJ, JMHEWHBIA Yroda JABYrpaHHoOro yrua. llepneHnukyisp wu
HaKJIOHHBIC: PACCTOSTHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHHUE OT NPSIMOM 10
IUIOCKOCTH, MPOEKIUsl (Urypel Ha IUIOCKOCTh. lleprneHAuKyIspHOCTh MIOCKOCTEH:
IIpU3HAK  NEPHEHAUKYIAPHOCTH  IBYX  ILIocKocte. Teopema o0 Tpéx
MEPIICHIUKYJISIPAX.

MHoOrorpaHHuKHU

[ToHsiTHE MHOTOIPAHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PAaHHHKA, BBINYKJIbIEC U
HEBBIIYKJIbIE MHOTOIPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yrosipHas
npu3Ma; TpaHd W OCHOBAHMS NPU3MBI; MpsiMasi U HAaKJIOHHas MpU3MbL; OOKOBas U
IOJIHAsl MMOBEPXHOCTh Npu3Mbl. [lapannenenumnen, npAMOyTroJbHBIA MMAPAIIIETETTUIIE]
U ero cBoucrBa. [lupamuaa: N-yronapHas nupaMuaa, rpaHd U OCHOBAHUE MUPAMUBI;
OOKOBasi U TOJHAasl MOBEPXHOCTh NMUPAMUAbI; NpaBUIbHAS U yCEUEHHAs MUPaMMJIA.
OneMeHTsl MNpu3Mbl M Iupamuzbl. lIpaBuibHBIE MHOTOIPDaHHUKH: IOHSATHE
IIPAaBWJIBHOTO MHOTOIPAHHWKA; NpPAaBUJIbHAs IpHU3Ma W NpPaBUJIbHAS NHPAMHUIA;
npaBuiIbHAs TPEyroJibHas NMUMpamMuia U NMpaBUIIbHBIN TeTpasp; KyO. IIpencraBnenue
O MPABUJIBHBIX MHOTOTPAaHHUKAX: OKTadp, NOJAeKa’Ap U ukoca’ap. CeueHns: npu3Msl
Y IUPaMU/BI.

CuMmMmeTprss B TNPOCTPAHCTBE: CHUMMETPUS OTHOCUTENBHO TOYKH, NPSIMOM,
IJIOCKOCTU. DJIEMEHThl CHMMETPUHM B NIUPaMUIAX, NapajulelIenuneaax, NpaBUiIbHbIX
MHOT'OTPaHHHKAX.

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, Auaronanu, yrisl. [Tnomans
OOKOBOW TOBEPXHOCTH U TIOJHOM TMOBEPXHOCTH TMPSMON TPU3MBI, ILJIOMIATh
OCHOBaHM, TeopemMa 0 OOKOBOI MOBEPXHOCTH MpsIMO Mpu3Mbl. [1nomaas 60koBoi
MIOBEPXHOCTH M TOBEPXHOCTH IMPABWIBHOM MNHpPaMHUAbI, TEOPEMA O IUIOIIAAH
yceu€HHoU nupamubl. [lonstue 00 00béMe. OObEM NUPAMUIBI, IPU3MBI.



[TomoGueie Tenma B mpoctpaHcTBe. COOTHOIICHUS MEXKIy IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN.

11 KIIACC

Tesia Bpalenus

[unuaapruyeckasl TOBEPXHOCTh, 00pa3yIolue HUIUHAPUUECKON MOBEPXHOCTH,
OCh LUJIUHAPUYECKON OBEepXHOCTH. L{umuuap: ocHOBaHUs M OOKOBas MOBEPXHOCTD,
oOpa3yrolas 1 0Ch; IIoHaab OOKOBON U MOJTHON MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh H
BepIIMHA KOHMYECKOW noBepXHOCTH. KoHycC: OcHOBaHUE U BeplnHa, 00pa3yromias u
OCh; TUIOIIAL OOKOBOM M IMOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolue u
BBICOTA; OCHOBAHUS U OOKOBasi MIOBEPXHOCTb.

Chepa u map: mHeHTp, paauyc, AUaMeTp; IJIOMIAJb IMOBEPXHOCTU C(EpHl.
B3aumMHoe pacnosiokeHre cepbl M MIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
IJI01Ia1b ChEephl.

N3o00pakeHue Ten BpallleHus Ha TNIOCKOCTH. Pa3BépTka UIMH/pa U KOHYCA.

KoMOuHanuu ten BpallleHuss ¥ MHOTOIPaHHUKOB. MHOTOTpaHHUK, OMHMCAHHBIN
okoJ10 cpepsl; cepa, BUCaHHAsT B MHOTOTPAHHUK, WU TEJIO BPAIICHUSI.

[Tonsarue 06 06bémMe. OCHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 0ObEME
MPSIMOYTOJILHOTO Tapajijiesienuneia u caeAcTBus u3 He€. O0bEM HUIMHIpPA, KOHYCA.
O0bEM mapa u miomanb cepsl.

[TonoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Ceuenus nuivHIpa (mapauuielibHO U NEPHIEHIUKYIISIPHO OCH), CEYEHHUs KOHYyca
(mapasnienbHOe OCHOBAHHIO U MIPOXOIAIIEe Yepe3 BEPIIMHY ), CEUECHHUS 1Iapa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha miockocTu u B mpocTtpaHcTBe. CI0KEHUE U BHIYUTAHHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. PasjioxkeHue BeKTopa Mo TPpEM HEKOMIUIAaHAPHBIM
BekTopam. [IpaBuio napawienenunena. Pemenne 3amad, CBA3aHHBIX ¢ IPUMEHEHUEM
IpaBui JEUCTBUM ¢ BekTtopamu. [IpssMoyrosibHass cucrema KOOpAMHAT B
npocTtpancTBe. Koopaunatel BekTopa. IIpocreifiue 3amauu B KOOpJAWHATAX. YTOJI
MexXy BekTopaMu. CKalsipHOE TPOU3BEJACHUE BEKTOPOB. BhIUKCIIEHUE YIIIOB MEXKITY
OpsAIMBIMA M TUIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIM METOA NpPU  PEIICHUH

F€OMETPUYECKUX 3a1ay.
IIJIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJBbTATBI

JInyHOCTHBIE  pe3yNbTaThl OCBOCHHUS IMPOTPpaMMbl  y4eOHOTO MpeaMeTa
«Marematnkay XapakTepu3yITCs:



I'paxxnanckoe BociuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UITUN 00YUaIOIIETroCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA, IPEICTABICHUEM O MAaTEMAaTHYECKHUX
OCHOBAaX  (PYHKIMOHUPOBAHUSI  PA3JIUYHBIX  CTPYKTYp, SBJICHHUH, TPOLEIYP
IpaKJaHCKOro 0011ecTBa (BHIOOPHI, OMPOCH U TIP.), YMEHUEM B3aHMOJIECTBOBATH C
COIMAJTbHBIMU WHCTUTYTAMH B COOTBETCTBHUH C WX (QYHKITUSIMH U HA3HAYCHHUEM.

IlaTpuoTrn4yeckoe BOCIIUTAHME:

c(hOpPMHPOBAHHOCTHIO POCCUUCKON TPakJIaHCKOW HMJIEHTUYHOCTH, YBKEHHS K
MPOILIJIOMY U HACTOSIIEMY POCCUUCKOW MaTeMaTHKH, IIEHHOCTHBIM OTHOIICHUEM K
JTOCTHXKEHUSIM POCCUICKUX MaTeMaTUKOB M POCCUHCKON MaTEMaTHYECKOM IIKOJIbI, K
WCIIOJIb30BAHUIO O3TUX JOCTIDKEHWW B JPYTHX HAyKax, TEXHOJOTHAX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAHHMEM JYXOBHBIX IEHHOCTEH POCCUICKOTO Hapo/ia; CPOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO MOBEJCHUSI, CBS3AHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTMXKEHUM HAyKU U JEATebHOCThIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIa/ia B IOCTPOCHUE YCTOMUHUBOTO Oy IyIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIOYAs 3CTETUKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEUICHUM, PacCyKIECHUI; BOCIPUUMYUBOCTHIO K
MaTeMaTHYECKUM acleKTaM pa3JInyHbIX BUOB UCKYCCTBA.

dusryecKoe BOCIIUTAHUE:

cOPMHUPOBAHHOCTBIO yYMEHUS TMPUMEHSTh MAaTeMAaTHYECKHE 3HaHUS B
MHTEpecax 3I0pOBOTro U Oe30macHOro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3JIOPOBBIO (3710pOBO€ THUTaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATUU U
OT/bIXa, peryysipHas ¢u3udecKas aKTUBHOCTH); (PM3UYECKOTO0 COBEPIICHCTBOBAHUS,
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOJIOOUS; HUHTEPECOM K
paznuuHbIM chepam npodeccroHaIbHON AESATETbHOCTH, CBSI3aHHBIM C MaTEMAaTUKOM
U €€ MPUIIOKEHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIN BBIOOP OyayIel mpodeccun
U Pealn30BbIBATh COOCTBEHHBIE )KU3HEHHBIE TUIAHbBI; TOTOBHOCTBIO U CITIOCOOHOCTHIO
K MaTeMaTU4YeCKOMYy OOpa30BaHUI0O M CaMOOOpA30BAHHMIO HA MPOTHKEHUU BCEH
JKW3HU; TOTOBHOCTHIO K AaKTMBHOMY Y4YacTHIO B PEHICHWU MPAKTUYECKUX 3a]a4
MaTeMaTHYECKON HAMpPaBJICHHOCTH.

IKOJOTHYECKOEe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO IKOJIOTHYECKON KYJIbTYypbl, TOHUMAHUEM BIUSHUS
COI[MAJIbHO-D)KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJAHOM U COLUUAIBHOU
Cpe/ibl, OCO3HAHUEM TI00ATBLHOIO XapaKTepa IKOJIOTHYECKUX MPOoOsIeM; OprUeHTaIIUeH
Ha TMPUMEHEHHWE MaTEeMaTHUYEeCKUX 3HAHUW [JI1 pelleHus 3aJad B 00JIacTH



OKPYXaIEH Cpeabl, IUIAHUPOBAHUS TMOCTYNKOB W OLEHKHM WX BO3MOXHBIX
MOCIICICTBUHN [T OKPYKAIOIIEH CPEBI.

LleHHOCTH HAYYHOI'0 NTO3HAHMSA:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIECTBEHHOW MPAKTUKHU, TOHUMAHUEM MaTeMaTHYECKOM
HayK{ Kak c(ephl 4eTOBEUECKOW NEATeTLHOCTH, ITAlOB €€ Pa3BUTHUS U 3HAYMMOCTU
JUIS. Pa3BUTHS [IUBWIM3ALMU; OBJIAJICHUEM SI3BIKOM MATEMATHUKH U MATEMaTHYECKOU
KYJIbTYPOU KaK CPEJICTBOM IMO3HAHUS MUPA; TOTOBHOCTHIO OCYLIECTBIIATH IPOCKTHYIO
Y UCCIIEA0BATENIbCKYIO AEATEIbHOCTh UHAUBUAYAIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble Pe3yibTaThl OCBOCHHUS IPOTpPaMMbl Y4eOHOTO TpeaMera
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATHHBIMH
NO3HAGAMENbHOIMU ~ OCUCMBUAMY,  VHUBEPCANbHbIMU  KOMMYHUKAMUGHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1) YHhueepcanvhoie no3naeameJibHble Oeticmaus, obecneuusaiom
Gdopmuposanue 06a308bIX KOSHUMUBHBIX NPOYECCco8 odyyaowuxcsi (oceoenue
Memoo0o8  NO3HAHUA  OKpyXdcarouwjeco  Mupa,  NpuMeHeHue  J102U4ecKux,
ucce008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble 1ornyeckue qeicTBus:

e BBIBIISITH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MaTEMaTUYECKHUX
OOBEKTOB, TOHATHHA, OTHONICHWH MEXIy TMOHATUAMH, (HOPMYIHUPOBATH
OTpEeNeNCHUS]  TOHATHH;  yCTAHABIWBAaTh  CYIISCTBEHHBIH  TPHU3HAK
KJaccu(uKanuy, OCHOBaHUA g OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (HOPMYJIUpPOBaTH M  TPEOOPa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTpHUIATEIbHBIC, CIWHWYHBIC, YacTHBIE M 0OIIHue;
YCIIOBHBIC;

e BBIABIISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B ¢akTax, IaHHBIX, HAOIOMCHHUSIX U YTBEPKICHUSIX; TIPeaaratb KpUTEpUu
JUISL BBISIBIICHUS] 3AKOHOMEPHOCTEN U TPOTUBOPEUHNI;

e JeJaTh BBIBOJBI C WCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX U
WHYKTUBHBIX YMO3aKJIFOUCHHH, YMO3aKIIFOUSHH 110 aHAJIOTHH;

e TPOBOJUTH CAMOCTOSITEIBHO JJOKA3aTeILCTBA MATEMATHUECKUX YTBEPIKICHUIMA
(mpsiMble W OT MPOTHBHOTO), BBICTPAUBATH APTYMEHTAIMIO, TMPUBOIUTH
IpUMEPBl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC CYXKICHUS U
BBIBOJIBL;

e BBIOMpaTh CMOCOO perieHus: ydeOHOW 3agaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIIeHUs, BHIOUpATh HauWOoJiee TMOAXOMAMUNA ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).



Bba3zoBnle ucciienoBarejnLCcKue 1eHCTBUA:

UCITIOJIB30BaTh BONPOCHI KaK MCCIIEOBATENbCKUNA WHCTPYMEHT IO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCHPYIOIIME MPOTUBOpEUUE, MpodIeMy,
yCTaHaBIMBAaTh  UCKOMOE€ U  JaHHOE, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOJUTH CAMOCTOSTEIBHO CIJITAHUPOBAHHBINA IKCIIEPUMEHT, UCCIEIOBAHUE
M0 YCTAHOBJICHHUIO OCOOEHHOCTEW MaTEeMaTHYECKOTO OOBEKTa, SIBICHUS,
IpOLECCa, BBISBICHUIO 3aBUCHUMOCTEN MEXIy OOBEKTaMHU, SIBICHUIMH,
poLECcCCaMy;

CaMOCTOSITENIHO (HOpMYIHpPOBaTh 00OOILIEHUS U BBIBOJBI IO pe3yjbTaTaMm
IPOBENEHHOIO HAOMIOAEHUS, HCCIEIOBAaHUs, OLEHUBATH JOCTOBEPHOCTh
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IIPOTHO3UPOBAaTh BO3MOYKHOE pa3BUTHE IIpoLecCa, a TAKXKE BBIIBUTATh
IPEATIOJIOKEHNS O €T0 PA3BUTHH B HOBBIX YCJIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

2)

BBISIBIIATH JACPUIMTH WH(OOPMAITUH, JaHHBIX, HCOOXOIUMBIX JJIs OTBETa Ha
BOIIPOC U TSI pEIICHUS 3a]1a4H;
BBIOMpPATh UHMOPMAIUIO U3 UICTOYHUKOB PA3JIMYHBIX TUIIOB, AaHAJIU3UPOBATD,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UHMOPMAITUIO PA3IMYHBIX BUJIOB U
dbopm npeacTaBIeHuUS;
CTPYKTYpPHpPOBaTh HMH(OpPMAINIO, TPEACTABIATh €€ B Pa3IudHBIX (opMax,
WUTIOCTPUPOBATH TpaduuecKy;
OILICHUBATh HaJE&KHOCTD uHbopmanuu o CaMOCTOSITEIIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

Vuueepcanonuvie = KoMMyHukamueHwvle  Oelicmgus,  0becneyusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DYVUATOUWUXCSL.
OO01menue:

BOCIIPUHUMATH U (OPMYIUPOBATH CY>KJEHHUSI B COOTBETCTBUU C YCIOBHUSIMU U
HEesIMHU OOIIEHUS;, SICHO, TOYHO, TPAMOTHO BbIpa)aTh CBOIO TOUKY 3PEHUS B
YCTHBIX W MNUCBMEHHBIX TEKCTAaX, /1aBaTh MOSICHEHUS MO XOJy PEUICHUs
3a7a4i, KOMMEHTUPOBATh MOJYUYECHHBIN PE3YIIbTAT;

B XO7Ie 00CYXKJeHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBbI,
mpoOJIeMBbl, pelraeMon 3a/lauu, BBICKA3bIBATh WJIEH, HAICJICHHBIC HA TTOMCK
pELIECHUS; CONTOCTABIATh CBOU CYXXICHUS C CYKICHUSIMU JPYTUX YYaCTHUKOB
nyanora, OOHapy>KUBaTh Pa3IUYUE M CXOACTBO MO3UILIMUHA; B KOPPEKTHOMH
dbopme GopMyIHpOBaTH PA3HOTIIACHUS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJIbTATHI PEIICHUS 3a/1a4M, YKCIIEPUMEHTA, UCCIIEIOBAHNUS,
MIPOEKTA; CAMOCTOSITEIHFHO BHIOUPATH (DOPMAT BHICTYIICHUS C YUETOM 3a/1a4y
MPEe3eHTAlMU U 0OCOOEHHOCTEN ayTUTOPHUHU.

CorpyaHu4ecTBo:



MOHUMATh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON W WHIANBUIYJTLHON
paboThl TpHM pelieHuW Yy4YeOHBIX 3aJad; MPUHAMATH IIeJIb COBMECTHOU
NEATEeILHOCTH,  IJIAHUPOBATh  OPTaHM3AIMI0O  COBMECTHOH  pabOTHI,
pacmpenensaTh BHIBI pabOT, JOTOBapHBAThCS, OOCYXKAATh TMpoIecc |
pe3ynbTat paboThl; 0000IIaTh MHEHHUST HECKOJIBKHUX JTFO/ICH;

y4acTBOBAaTh B TPYIIOBEIX (hopmax paboTel (0OCykmaeHHsl, 0OMEH MHCHHIA,
«MO3TOBBIE INTYpPMBD» ¥ HWHBIE); BBIMIOJHITH CBOIO YacTh pPabOTBI U
KOOPJAMHHUPOBATh CBOW JICUCTBUS C IPYTUMU UICHAMH KOMaHJbI; OIICHHBATh
KauyeCTBO CBOETO BKJaga B OOmMH MPOAYKT 1O  KPUTEPHSIM,
c(OopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vnusepcanvhvle pezynsamuenvle Oelicmsus, obecneuusarom opmuposamiue
CMBLCIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranusamnus:

COCTaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]1a4H, BEIOUPATh CIIOCO0 pEIIeHUs C
YIETOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEIICHUH ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJETh HABbIKAMU  I[IO3HABATEIIBHOW  peQJeKCHMH KaK  OCO3HaHUsA
COBEpLIAEMBIX JEUCTBUM U MBICIMTEIBHBIX IIPOLIECCOB, UX PE3YJbTATOB;
BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3yJibTaTa
pEILIECHNs] MAaTEMAaTUYECKOM 3a/1a4u;

PEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PELICHUN 33Ja4H,
BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB,
JaHHBIX, HAWJEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE peE3yJibTaTa LEJIU U YCIOBUAM, OOBACHATH
IPUYUHBl JOCTW)KCHUS WA HENOCTHKEHUS PE3YJbTATOB JEITENBHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

OnepupoBaTh NOHATUSIMU: TOUYKA, IPsAMasi, INTIOCKOCTb.

[IpuMEHATL aKCHOMBI CTEPEOMETPUM M CJIEACTBUS W3 HUX MPU PEIICHUU
F€OMETPHUYECKUX 3aay.

OnepupoBaTh MOHITUAMU: MAPAIIICTBHOCTh U MEPICHAUKYJISIPHOCTh MPSAMBIX U
MJIOCKOCTEH.

KnaccupunmpoBaTh B3aMMHOE paCMOJIOKEHHUE TPSMBIX U IIJIOCKOCTEH B
MPOCTPAHCTBE.



OnepupoBaTh MOHATUSMU: JBYTPAHHBIN yTroJl, TPpaHU JIBYTPAHHOTO yTia, pedpo
JBYTPaHHOTO yrja; JMHEHHBIA Yroa JBYIpaHHOTO Yyrja; TpaaycHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BBINYKIBIA W  HEBBITYKIIbIIA
MHOTOTPAaHHHUK, JJIEMEHTHI MHOTOIrPaHHUKA, IPABUIbHBIA MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIC BHAbl MHOTOIPAHHUKOB (MUpamMuia; MpuU3Ma,
MIPSIMOYTOJIBHBIN TTapaJIJIeNICTHIIE T, KyO).

KnaccuduimpoBats MHOTOTpaHHUKH, BHIOMPAsi OCHOBAHMS IJIs1 KJIacCU(PUKALIUN
(BBIIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH; MPABUIIbHBIE MHOTOTPAHHUKH; MPSIMbIC
Y HAKJIOHHBIE MTPU3MBI, MapaJuIeNICIUIIE b ).

OnepupoBatTh MOHATUSIMU: CEKYIIasi IJIOCKOCTh, CEYUEHUE MHOTOIPAHHUKOB.

OOBSICHATH IPUHIIHUIIBI TOCTPOSHUS CEUCHUH, UCTIONB3YSI METOJ] CIICTIOB.

CtpouTh ceueHHs MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BHITIOJHSATH (BHIHOCHBIE)
IUIOCKUE YEPTEXKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUTYpP: BUJA CBEpPXY, COOKY,
CHU3Y.

Pemiath 3ajaun Ha HAXOXKJEHHE NEOMETPUUYECKUX BEJIMYMH MO 00pa3laM Wiu
aIropuTMaM, MPUMEHSS] U3BECTHBIC AHAIIUTUYECKWE METOJAbl TMPU PEIICHUH
CTAaHJAPTHBIX MATEMaTUYECKUX 3a7a4 HAa BBIYMCICHHE PACCTOSHHUN MEXKAY IBYMS
TOYKaMH, OT TOUKHU JO0 IPSMOM, OT TOUKH JI0 INTIOCKOCTH, MEXKIY CKPEIIUBAIOIIUMUCS
MPSIMBIMH.

Pemiath 3ajaun Ha HAXOXKJECHHE NEOMETPUUYECKUX BEJIMYMH MO 00pasliamM WiIH
aNropuTMaM, MPHUMEHSAS U3BECTHBIE AHAIUTUYECKUE METOAbl IMpPU PELICHUH
CTAaHJAPTHBIX ~ MATEMAaTHYECKMX  3aJa4 Ha  BBIUYHUCICHHE  YIJIOB  MEXIY
CKpPCILIMBAIOIIMMHUCS  MPAMBIMH, MEXKIYy TpSIMOM M  IUIOCKOCTBIO,  MEXKAY
MJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.

Beruncnarh 00BEMBI M TUIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
nupamMuza) ¢ mpuMeHeHueM (HopMyJl; BEIYUCIATh COOTHOIIEHUS MEXAY TJIOMIAIIMU
MOBEPXHOCTEH, 00BEMaMU MTOTOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHITUSIMU: CHUMMETpPUsI B TMPOCTPAHCTBE;, IIEHTP, OCh U
MJIOCKOCTh CUMMETPHUH; LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (DPUTYPBHI.

W3Bnekath, mpeoOpa3oBbIBaTh W HHTEPHPETUPOBATH HUHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha YepTekKax u
pUCYHKaX.

[IpuMeHsaTh reoMeTpudeckue (HaKThI sl PEIICHUSI CTEPEOMETPUUECKUX 3aj/1ad,
MIPENO0JIAraoIIMX HECKOJBKO IIaroB PEIIeHUs, €CIU YCIOBUS MPUMEHEHHUS 3a/1aHbl B
sBHOM (popme.

[IpumeHAT,  TpOCTEWIIWE  OPOrpaMMHBIE  CPEIACTBA W JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1au.

[IpuBOIUTH TPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEHN B MIPUPOJIC U JKU3HU,
pacro3HaBaTh NPOSBICHUE 3aKOHOB TEOMETPUH B UCKYCCTRBE.



[IpuMeHATh TMOMy4YEHHbIC 3HAHUS Ha IPAKTUKE: AHAIM3UPOBATH pPEabHBIC
CUTyallud W TPUMEHATh HW3YYEHHbIC TMOHATHS B IMPOLECCE IOWCKA PEUICHUS
MaTeMaTH4eCKu CHopMyITMPOBAHHOM MPOOIEMBI, MOICTUPOBAThH PEeATbHBIC CUTYaIlUN
Ha $3BIKE T'€OMETPHUM, HCCIENOBAaTHh IIOCTPOCHHBIE MOJEIA C HCIIOJIb30BAHUEM
r€OMETPUYECKUX TMOHATUNH M TEOopeM, ammapara anreOpbl; pemarb MpPaKTUYECKue
3a71a4M, CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEIINYHH.

11 KIIACC

OmnepupoBaTh MOHATHSAMH: IIMJIMHAPUYECKAs TMOBEPXHOCTh, OOpa3yrolue
HUJIMHAPUYECKON MOBEPXHOCTH; NUIMHAP; KOHUYECKas MOBEPXHOCTh, 00pa3yrolne
KOHUYECKOM TOBEPXHOCTH, KOHYC; chepuueckasi TOBEPXHOCTb.

Pacmo3naBaTh Tena BpamieHus (IMUIHHIP, KOHYC, cdhepa U map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KinaccudunmpoBaTh B3auMHOE PaciioiokeHue chepbl U MIOCKOCTH.

OmnepupoBaTh MOHATUSIMM: IIAPOBOM CErMEHT, OCHOBAHHUE CETMEHTA, BBICOTA
CEerMEHTa; LIApOBOM CIIOM, OCHOBaHHE IIAPOBOIO CJIOSl, BBICOTA IIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Boruancnsate  00bEMBI M TUIOMIATM  TMOBEPXHOCTEW  Tel  BpaICHHS,
re€OMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMYI.

OnepupoBaTh MOHATUSIMH: MHOTOTPAHHUK, BIIUCAHHBINA B cepy U ONUCAHHBIN
okoJ10 cepsl; chepa, BIMCaHHAS B MHOTOTPAaHHUK WJIM TEJIO BPALCHMUS.

BbIMUCISAT, COOTHOIICHHWS MEXAY IUIOMIANAMU TMOBEPXHOCTEH M 00BEMaMu
MOAOOHBIX TEI.

N3o0paxarh u3zydaemble (UIYyppl OT pPyKM M C MPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BBIMONMHATE (BBIHOCHBIC) TUIOCKHE YEPTEKHM U3 PUCYHKOB MPOCTHIX O0OBEMHBIX
buryp: BuxI cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAICHHUS.

W3Bnekatb, WHTEPIPETUPOBATH H  TPeoOpa3oBbIBaTh WHEMOPMALKUIO O
IPOCTPAHCTBEHHBIX T€OMETPHUUECKHX (PUrypax, MPEACTABICHHYI0 Ha dYeprexax U
pPHUCYHKaXx.

OmneprpoBaTh MOHITHEM BEKTOP B MPOCTPAHCTRE.

BeIMONMHATS  JCWCTBHS  CIOKEHHS BEKTOPOB, BBIUWTAHUS BEKTOPOB H
YMHOKEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMH CBOMCTBaMHU OHU 00JIa/1at0T.

[IpumeHsTh paBUIIO MapajuieIenunea.

OmnepupoBaTh MOHATHSAMH: JAEKApTOBHI KOOPAHWHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YOI MEXIY
BEKTOpPaMH, CKaJsiPHOE MPOU3BEJICHUE BEKTOPOB, KOJIMHEAPHBIE W KOMIUTAHAPHBIC
BEKTODBI.



Haxoants cymMMy BEKTOPOB U MPOM3BEACHHE BEKTOpAa HA YHUCIIO, YTOJ MEXIY
BEKTOpaMH, CKaJsipHOE TMPOU3BEJIEHUE, pACKIaAbIBaTh BEKTOp MO JBYM
HEKOJUTUHEAPHBIM BEKTOpaM.

3aaBatTh IVIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumeHsaTh reoMeTprudeckre (pakThl IJs peHIeHUs] CTEPEOMETPUYECKUX 3ajad,
IPENOoJIararolIuX HECKOJIBKO IIAr0B PEIICHUs, €CIIU YCIOBUS IPUMEHEHHS 3aJaHbI B
SBHOU (opme.

Pemate mpocteiiiue reoMeTpuueckue 3aJadd Ha IMPUMEHEHHE BEKTOPHO-
KOOPJAWHATHOTO METO/IA.

Pemate 3amaun  Ha JI0Ka3aTelNbCTBO MAaTEMaTHYECKUX OTHOUICHUH U
HAX0XJIEHWE TEOMETPUYECKUX BEIUYMH MO 00pasliaM WM alropuTMaM, MPUMEHSS
W3BECTHBIC METO/IbI MPU PEIICHUH CTaHAAPTHBIX MAaTEMaTUYECKUX 3a/1a4.

[IpumeHsaTh  mpocTediMe  NpOorpaMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKHX 3aJ1au.

[TpuBOIUTH TPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJIE U KU3HH,
pacro3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHsTh TONydeHHBIE 3HAHWA HA TPAKTUKE: aHaJU3UPOBATh pEaTbHBIC
CUTyallud M TPUMEHSATh HM3yUYEHHBIE IMOHATHS B TPOLECCE IOUCKAa pPELICHUs
MaTeMaTHYeCKU c(hOpMYIMPOBAHHON MIPOOIIEMBI, MOAEINPOBATH PEATIbHBIE CUTYALIUN
Ha S3bIKE TEOMETPHH, HCCIENOBAaTh IOCTPOCHHBIE MOJENA C HCIOJIb30BAaHUEM
TeOMETPUUECKUX TOHITHA M TEOpeM, ammapara aiareOphl, pemaTh MPaKTHYeCKHe
3aJ]auM, CBA3aHHbIE C HAXOXKICHUEM F€OMETPUUECKUX BEJIMYUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX M IIIIOCKOCTEH
3 [lepnieHIUKYISIPHOCTD MPSIMBIX U 12
IIJIOCKOCTEN
4 VYTibl MEXAY IPSIMBIMU U TNIOCKOCTSIMH 10 1
5) MHororpanHuk# 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEeHMS, pACCTOSTHUSA U YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE

HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )

MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE

padoThI padoThI
pecypchl

Temna BpameHus 12

OOBEMEBI TN 5

BekTopbl ¥ KOOpIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001EeHNE, 7 1

cUCcTeMaTH3aIus 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KosaunvecTBO 4acoB JJIeKTPOHHbIE

Ne Hara uudposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTelbHbIE

padoThI padoThI pecypenI

OCHOBHBIE TIOHATHS CTEPEOMETPUN: TOUKA,

npsimMasi, I0CKOCTh, IPOCTPAHCTBO.

[IpaBuna n3o0paxkeHUs HA PUCYHKAX: 1
n300pakeHus MII0CKOCTEH, apauleIbHbIX

IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: MepeCCKaromuecs 1mI0OCKOCTH,
nepecekarommecs npamas 1 rmi0CKOCTb

[TonsTus: MepeceKkaromuecs mI0CKOCTH,
nepecekaromuecs npsamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOT'OI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha 1
pHUCYHKaX, Ha MPOSKIIMOHHBIX YePTEKaxX

HavanpHbie cBeneHns 0 KyOe u mupamuze,
UX pa3BEPTKU U Mojienu. CedeHus 1
MHOTOTPAaHHUKOB

HauanbHble cBefieHHs 0 KyOe U mupamu/e,
uXx pa3BEépTKu U Mozenu. CedeHus 1
MHOTOTPaHHUKOB

[TonsiTHE 006 aKCHOMAaTHYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI 1

CTCPCOMCTPHU U CIICACTBUA U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM

8 MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsiTHE 00 AKCHOMATHYECKOM

9 IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[TonsiTre 06 akCHOMATHYECKOM

10 MIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
B3aumHoe pacnonoxeHue npsmMbix B

1 MIPOCTPAHCTBE: MepPeceKaromecs,
napaJuleNbHbIe U CKPEIIUBAIOIINECs
psSIMBIE
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN B

12 MIPOCTPAHCTBE: MapalIebHbIE IPSIMbIE B
IIPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX
MPSIMBIX
[TapanneabHOCTh NPSIMBIX U TUIOCKOCTEN B

13 npoctpanctie: [lapamienbHOCTh MPAMON U
IJIOCKOCTH

14 VYTIisl ¢ COHaNPaBIEHHBIMA CTOPOHAMH

15 VYron Mexay NpsiMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsiMbIMU B TPOCTPAHCTBE

17 [TapannenbHOCTb MIIOCKOCTEN:
napasuiesIbHbIe MII0CKOCTH

18 CaoiicTBa napajyieNbHBIX MIIOCKOCTEH

19 [Ipocreiimme MpocTpaHCTBEHHBIC (PUTYPHI

Ha TJIOCKOCTH: TeTpasp, KyoO,




napaiCJICIIUIIC

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenumii
KonTponpHas padora o Teme "Ipsimbie

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IIIOCKOCTEN"
[TepnieHIUKYISIPHOCTD NIPSIMON U

23 IUIOCKOCTH: MIEPIEHANKYJIISIPHBIE NPSMBIC B
IIPOCTPAHCTBE

24 [Tpsimble napamienbHble U
NEPIEHIUKYJIPHBIE K IITIOCKOCTH

o5 [Ipsimble napaienbHble U
NEePIEeHIUKYISIPHBIE K IIOCKOCTH

26 [Tpu3Hak NeprneHuKyIIpHOCTH IPSIMON U
IIJIOCKOCTH

97 [Tpu3Hak neprneHuKyISpHOCTH IPSIMON U
IJIOCKOCTH

28 TeopeMa o0 psIMOM EPIIEHANKYJIIIPHOU
IIJIOCKOCTH

29 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIIIPHOU
IJIOCKOCTH

30 TeopeMa 0 IpsIMOM NTEPIIEHAUKYIIIPHOU
IJIOCKOCTH
[leprieHauKyIsIp ¥ HAKIIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 TUNTIOCKOCTH, PACCTOSTHUE OT
MPSMOM 10 TIIIOCKOCTH

39 [lepneniuKymsp ¥ HAKJIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IIIIOCKOCTHU, paCCTOAHHUE OT




IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKyIsIp ¥ HAKIIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT 1
IIPSIMOM 10 IIJIOCKOCTH
[lepnieHMKYISAp U HAKIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT 1
OpSMOM 10 IJIOCKOCTH

35 VYTibl B IPOCTPAHCTBE: YIOJI MEXTY 1
OPSMOM U TIOCKOCTBIO

36 JIByrpaHHBIN yroJ1, JUHEHHBIN YIoJl 1
JIByTPaHHOIO yTria

37 JIByrpaHHbIi yroi, TMHEHHBIN yroi 1
JIBYTPaHHOIO yIJia
[IepnieHAMKyYIAPHOCTH INIOCKOCTEN:

38 IIPU3HAK NEPIEHIUKYIIIPHOCTH ABYX 1
IJIOCKOCTER
[IeprieHAMKyYIAPHOCT INIOCKOCTEN:

39 NPU3HAK MEPIIEHANKYISIPHOCTH JIBYX 1
IJIOCKOCTER
[lepneHAMKyISIPHOCTD IIJIOCKOCTEM:

40 MIPU3HAK NEPIEHIUKYJIIPHOCTH IBYX 1
IUIOCKOCTER

41 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX

42 Teopema o Tpéx nepneHAuKyIIpax

43 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX
KoHTtponbHas paboTta 1mo Temam

44 "IlepneHIUKYISIPHOCTD MPSIMBIX U 1

wiockocTe" u "YTibl MeXAy IPSIMBIMU U




IocKoCTAMHA"

45

46

47

ITousrue MHOI'OrpaHHUKa, OCHOBHEIC
9JICMCHTBI MHOI'OI'PaHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOT'OT'PAHHHKH pa3BépTKa
MHOI'OrpaHHHUKa

[Tpusma: N-yroypHas npu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; TIpsiMasi U HAKJIOHHAS
IPU3MBI;, OOKOBAsI U MOJIHASI TTOBEPXHOCTh
MIPU3MBI

[Tapannenenunen, TpsIMOYTOJIbHBII
napasuieNienune/ U ero CBolcTBa

48

[Inpamuia: N-yrospHas nMpaMuia, TpaHy U
OCHOBaHME IMPaMUJIbl; OOKOBas U MOJIHAS
[IOBEPXHOCTB NMUPAMU/IbI; IPABUIIBHAS U
ycedy€HHas MUpamMuaa

49

[IpaBusbHBIE MHOTOIPAHHUKH: ITOHSTHE
MPABUJIBHOT'O MHOTOTPaHHUKA; IPaBUIIbHAS
pU3Ma U MpaBUIbHAs MUPaMU/Ia;
NpaBUJIbHAS TPEYToJbHAs MUpaMua u
NPaBUJIBHBIN TeTpasap; KyO

50

[IpencraBnenue o mpaBUIIbHBIX
MHOTOTPaHHHUKAX: OKTadp, AOJAEKadIp 1
MUKOCa3IP.

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIBHO TOYKH, NPSIMOM, TNIOCKOCTH.
DJIEMEHTHI CUMMETPHUH B TUpaMUAax,
napajuiejaenunenax, npaBuIbHbIX
MHOT'OI'PAaHHHUKAX




Brruncienue 31eMeHTOB MHOTI'OI'PpaHHUKOB:

52 . 1
pEOpa, TuaroHaiu, yribl
[Tnomans OOKOBOI MOBEPXHOCTH U TOJTHOM
53 MIOBEPXHOCTH MPSMON MPU3MBI, TUIOIIAb 1
OCHOBaHUH, TeopeMa 0 OOKOBOA
MOBEPXHOCTH MPSMON TPU3MBI
[Tnomane 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH MPABWIILHONW MTUPAMUJIBI, 1
TEopeMa O TUIOIIAIH OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaMUIbI
55 KonTponbhas pabota no Teme 1
"MHuororpaHHuku"
56 [Tonsitre 06 06BEME 1
o7 O06bEM upamMuIbl 1
58 O0BEM TUpaMHuIbI 1
59 O0BEM mupamMuIbI 1
60 O0BEM TUpaMHuIbI 1
61 O0BEM TTPU3MBI 1
62 O06BEM npu3MBbI 1
63 OOBEM TTPU3MBI 1
64 KonTtponbHas padora o teme "O0bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpenme, 0600IIEHNE CUCTEMATH3AITUS
65 3HaHui. [TocTpoeHune ceuennii B 1
MHOTOTPaHHHUKE
[ToBTOpeHmEe, 0000IIEHNE CUCTEMATH3AITIS
66 3HaHWI. Berancienne pacCTosHMI: MEX Ty 1

ABYMs TOYKaMH, OT TOYKHU OO HpﬂMOfI, oT




TOYKH 0 IMIIOCKOCTU, MCIKIAY
CKPCIIUBAOIHUMHUCA ITPAMBIMHA

67 Hrorosast KoHTpoOJIbHAS paboTa

[ToBTOpeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. BeIunciieHne yrioB: MExXmay

68 CKPEITUBAIOIIMMHUCS TPSIMBIMH, MEKTY
IPSIMOM U TNIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTIIOB MEXIY TUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: HeHTp, paanyc, TuaMeTp;
TUTOIIAIb IOBEPXHOCTH CHEPHI
B3aumnoe pacnionoxenue chepsl U
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

Hunuaapudeckas MOBEPXHOCTb,
o0pa3yromue MUINHIPHIECKOM
IMOBEPXHOCTHU, OCb HHHI/IHI{pI/I‘ICCKOﬁ
IOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIias u och;
IUIOIIa s OOKOBOM M IOJHOM
MMOBEPXHOCTH

N300paxkeHre NUIMHAPA HA TIIOCKOCTH.
PazsépTka unnungpa. Ceuenus
UIMHIPA (TDI0CKOCTHIO, MapaieTbHON
WJTU TIEPTICHIUKYJIIPHOM OCH ITUITUHIPA)
Konundeckast moBepXHOCTh, 00pazyromme
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpILINHA KOHUYECKON TOBEPXHOCTH




Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3syroias 1 0Ch; IO, OOKOBOU H
IOJIHOM MOBEPXHOCTH
Yceu€HHbIi KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA X OOKOBas
MMOBEPXHOCTh
N300paxeHne koHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TUTOCKOCTBIO, TTApAILICIIbHOM
OCHOBAHUIO, U IIOCKOCTHIO, TTPOXOISAIICH
yepe3 BEPIINHY)

11 Komb6unanus ten BpaiieHus u
MHOTOTPaHHUKOB
MHoOrorpasHHuk, ONUCaHHbINA OKOJIO

12 cdepsl; chepa, BIMCaHHAs B
MHOTOTPaHHUK WU B TEJIO BPALICHUS

13 [Tonsitue 06 06bEMe. OCHOBHBIE
CBOICTBa 0OBEMOB TET

14 O0bEM muIMHIpa, KOHYCa

15 O06BEM mapa u rwiomaas cheps
[TonoOHbIE TEeNa B MPOCTPAHCTBE.

16 COOTHOIICHUS MKy TUIOIIAISTMHI
MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI

17 KonrtponsHas pabora o temam "Tena
Bpamenus" u "O6beMbl Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 Crno)keHe ¥ BRIYUTAHHUE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YUCIIO0




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenunena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPABUII JCUCTBUH C
BEKTOPaMH

23

24

[IpsimoyronbHas cucreMa KOOpJHHAT B
npocrpanctse. KoopauHatel BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Brluucnenue yrioB Mexly NpsIMbIMUA U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLIEHNU TEOMETPUYECKUX 3a1ad

KonTtponbHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPaHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
crcremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHU

29

[ToBTOpenue, 0600mEeHNEe U
cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpenme, 0600mEeHNE U
cUcTeMaTH3alis 3HaHUH. 3agauu
MJIAHUMETPUHU ¥ METOJIBI KX PEIICHHS




[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3anys 3HAaHUN. 3a1ayn 1
IUIAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpeHUEe, 0600IICHNE 1
39 cucTeMaTu3aius 3HaHui. OCHOBHBIC 1
¢burypsl, hakThl, TEOPEMBI Kypca
CTEPEOMETPUH
33 HToroBast KOHTpOJIBbHAS paboTa 1 1
34 [ToBTOpEHME, 06061H6HI:IG u 1
CUCTEMAaTHU3AIUs 3HAHHH
OBUIEE KOJIMYECTBO YACOB I10 34 3

[NPOT'PAMME
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