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MNOSACHUTEJBHAS 3AIINCKA

PabGouass mporpamma ydebHOro Kypca «l'eomerpusi» 0a30BOTO YpOBHS st
obOyuaromuxcst 10 -11 kmaccoB pa3padorana Ha ocHoBe DenepanbHOrO
roCyapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAApTa CPEIHEro 00Imero oopa3oBaHus,
C y4€TOM COBpPEMEHHBIX MHPOBBIX TpeOOBaHUI, TPEIABABIIEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, W TPAAUIUN POCCHUUCKOTO 0O0pa30oBaHUA.
Peanmuzanmst mporpaMmbl o0ecrieynBaeT OBJIAJCHUE KITFOUCBBIMH KOMITCTECHITUSIMH,
COCTABJISIFOIIIIMH  OCHOBY JIJII CaMOPa3BUTHS W HEMPEPBIBHOIO 0OO0pa30BaHUA,
IIEJIOCTHOCTh  OOIIEKYJIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOTO Pa3BUTHUS



JUYHOCTH 00YYarOIINXCSl.
HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxxHocth ydeOHOro Kypca TE€OMETpUHM Ha YpPOBHE CpeAHEero oOIIero
oOpa3zoBaHusl OOYCJIOBJIEHa MPAKTUYECKONM 3HAYMMOCTBHIO METalpeIMETHbIX U
MPEAMETHBIX PE3yJIbTATOB OOYUYEHHS T€OMETPUU B HANPABJICHUH JUYHOCTHOTO
pa3BuTusl oOydaromuxcs, (opMUpoBaHUS (DYHKIMOHATBHOM MaTeMaTUYeCKOM
TPaMOTHOCTH, U3YUYCHHS IPYTHX y4EOHBIX MTUCHUIUIMH. PazButue y oOydaromuxcs
MPaBUJIBHBIX MPEJCTABICHUN O CYIIHOCTH M TPOUCXOXKIECHUU TE€OMETPUUECKHX
abCTpakilfii, COOTHOIIEHUWU pEaTbHOTO M HJICATBbHOTO, XapaKTepe OTPaKeHUS
MaTEeMaTUYECKONM HayKOM SBJICHUM M TPOLIECCOB PEATBHOTO MHpa, MECTe
T€OMETPHUH B CHCTEME HAYK M POJIU MATEMaTHYECKOTO MOJICIUPOBAHUSI B HAYYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
yyaluxcs, a TakkKe KayeCTB MBIIIJICHHUs, HEOOXOAMMBIX MJIs aJanTaluu B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBsieTCST OMHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHErO
oOmero o00pa3oBaHMs, TaK Kak OOECIEYMBAET BO3MOXKHOCTh H3YUYEHHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBICHHOCTH, TaK M TYMaHUTAPHOM.

Jlormueckoe MbIIIEHHE, (OPMUPYEMOE MpPU HU3YYEHHH OOYYaIOLUUMUCS
HNOHSTUWHBIX OCHOB T€OMETPUU U MTOCTPOCHUHU LIETIOUKH JIOTHUECKUX yTBEPKICHHM
B XOJI€ peIICHHS TeOMETPUYECKHX 3aJad, yMEHHE BBIIBHUTAaTh U OIMPOBEPraThb
THIOTE3bl HETOCPEICTBEHHO HCTOJIB3YIOTCS MPH PEHICHUH 3a7ad €CTeCTBEHHO-
HAy4YHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTUPOBATHCS B MPOCTPAHCTBE UIPAaeT CYLIECTBEHHYIO POJib BO
BCEX 00JIacTAX JeATENbHOCTH ueioBeka. OpHeHTalus 4eloBEeKa BO BPEMEHHM U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COLHUaIbHOTO ObITHS, Qopma
OTPaKEHHUs OKPYXKAIOIIETO MHpPa, YCIOBHE YCIHEIIHOTO MO3HAHUS W aKTUBHOTO
npeoOpa3oBaHusi  JEeHCTBUTENBHOCTH.  OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEAMHSICT pa3Hbie BUABI YYEOHOH U TPYIOBOM JESITEIBHOCTH,
SBIISIETCS. OJHUM M3 TMPO(PECCHOHANBHO BAXKHBIX KayeCTB, MOITOMY aKTyaslbHa
3amadya (popMHUpOBaHUS y OOYYAIONIUXCS MPOCTPAHCTBEHHOTO MBIIUJICHUS Kak
Pa3HOBUAHOCTH OOpa3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUUYECKON AESITENFHOCTH IO MHOTUM HaIpaBJICHUSM.

[lens ocBoeHust mporpammbl yueOHoro kypca «['eomerpusi» Ha 06a3oBOM
ypOBHE 00y4YeHusi - 001Ieo0pa3oBaTeIbHOE W  OOUIEKYJIbTYPHOE pa3BUTHE
oOy4aronuxcs yepe3 o0ecrnedyeHue BO3MOXHOCTH MPUOOPETEHUS U UCTIOIb30BaHUS
CUCTEMATUYECKUX TCOMETPUYECKMX 3HAHUW W  JEHCTBUM, CHEIUPUIHBIX
re€OMETPUH, BO3MOXKHOCTH  YCIIEIIHOTO  MPOJOJDKEHHs  00pa3oBaHUS IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C MIPHUKJIATHBIM UCIIOJIb30BAHUEM T€OMETPHUH.



[Iporpamma mo reoMmerpun Ha ©0a30BOM YpOBHE IpeAHa3HaueHa JJis
00y4aroluXxcs CpeaHe IMIKOJbI, HE MCITBITHIBABIINX 3HAYUTEIbHBIX 3aTPyIHEHUN
Ha ypOBHE OCHOBHOIO 0o0Iero oopasoBaHus. TakuMm oOpaszom, oOyuaromuecs Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIIME MaTEMaTUUYECKUE YMEHUS, CBSI3aHHBIE CO
CHELM(PUKON T€OMETPUN U HEOOXOAMMBIE JUJISl AKU3HU B COBPEMEHHOM OOUIECTBE.
Kpome 3T0r0, 0HM UMEIOT BO3MOKHOCTh U3yYUTh F€OMETpPHUI0 OoJiee ryOoKo, eciu
B JAJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPUYECKUX 3HAHUSIX B
po(heCcCUOHATIBHOM e TENbHOCTH.

JlocTukeHre 1LeM OCBOEHHS MPOrpaMMbl 00ECIIEUMBACTCS pPELIEHUEM
COOTBETCTBYIOIIMX 3axad. [IpuopuTeTHBIMM  3ajadyaMH  OCBOEHHs  Kypca
«['eomerpum» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBISIOTCS:

- (opmupoBaHHE MNpPEACTABIECHUS O TEOMETPUU KakK 4YacTH MHPOBOU
KYJBTYpPBI I OCO3HAHUE €€ B3aMMOCBSI3H C OKPYKAIOIINM MUPOM;

« (opMUpOBaHUE MPEACTABICHHUS O MHOTOTPAaHHUKAX U TEJIaX BpallCHUs KaK
O BAXKHEHIIUX MATEMAaTUUYECKUX MOJEIISIX, MO3BOJISIIOIIMX ONUCHIBAaTH U
M3Yy4aTh Pa3HBIE SIBJICHUS OKPYXKAIOIIETO MUAPA;

- (QopMupoBaHHME YyMEHHUS paclo3HaBaTh Ha YEPTEKax, MOJEIIX U B
pEAIbHOM MHUPE MHOTOTPAHHUKY U TEJIa BPalllCHHUS;

- OBJIAJICHUE METOJaMHU PEIICHHUA 3a/lad Ha MOCTPOEHHUS Ha M300paMEHUSIX
IPOCTPAHCTBEHHBIX (PUTYD;

- (QopMHUpOBaHME YMEHHS ONEPUPOBATH OCHOBHBIMH TMOHSATHUAMH O
MHOTOTPAaHHHUKAX U TeJaX BPAIllEHUS! U UX OCHOBHBIMU CBOMCTBAMU;

- OBJAJACHUE  ANrOPUTMAMH  PEIIEHUS  OCHOBHBIX  THUIIOB  3aJady;
dbopMHpOBaHHE YMEHMS  MPOBOJUTH  HECIOXHBIE  JIOKAa3aTEIbHbIC
paccyXIeHns B XOJ€ PEUIEHUs CTEPEOMETPUYECKMX 3aJad W 3a4ad ¢
IIPAKTUYECKUM COJIEPKAHUEM;

- pa3BUTHE MHTEIJIEKTYaJIbHbBIX 17} TBOPYECKUX CIIOCOOHOCTEM
oOy4Jarommxcs, IO3HABATENIbHOM  AKTUBHOCTH,  HCCIEI0BATEIbCKHUX
YMEHUM, KpUTUIYHOCTU MBIIIUICHUS;

- (opmupoBanue PyHKIIMOHATHHON IPaMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHHE PACIO3HABATH MPOSBICHUS T€OMETPUUECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pPEATbHBIX KU3HEHHBIX
CUTYyallUsIX W TPU U3YYEHUH JPYTUX YYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEH © 3aKOHOMEPHOCTEH, (OpPMYyIUpOBaTh WX Ha S3BIKE
reOMETPUU U CO34aBaTh FEOMETPUUYECKUE MOJEIHN, IPUMEHATh OCBOCHHBIN

FEOMETPUYECKUM aIapar i pPEeUICHUs MPAKTUKO-OPUEHTHUPOBAHHBIX
3a7a4, UHTEPIPETUPOBATh U OLICHUBATH MOJYYEHHbBIEC PE3YJIbTATHI.



OTIUYUTENEHOM OCOOEHHOCTBIO MPOTPaMMbl SBIISIETCS BKIIIOUEHUE B KypC
CTEPEOMETPUH B HAYAJIE €r0 U3YUYEHUs 3a7a4, PEIIaeMbIX Ha YPOBHE HHTYUTHBHOTO
MO3HAHMs, U OMpeAeNEéHHBIM 00pa3oM OpraHM30BaHHAas padoTa HaJ HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTMUECKOTO M IPOCTPAHCTBEHHOI'O MBILUICHHUS,
CTUMYJIUPYET POTEKAHNE UHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K JAJIbHEUIIEMY
W3YUYEHHUIO IIPEAMETA.

[Tpenmourenue oTAa€TCA HAMNIAIHO-KOHCTPYKTUBHOMY METOAY OOy4eHHUs, TO
€CThb TEOPETHUYECKUE 3HAHUSA MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEAMETHO-
IIPAaKTUYECKOM JEeATEIbHOCTH. Pa3BUTHE NIPOCTPAHCTBEHHBIX IIPEACTABICHUNA Y
yYalllUXCs B Kypce€ CTEpPEOMETPUM MPOBOAMTCS 3a CUET pPELICHUS 3a7a4 Ha
CO3JaHHE€  MPOCTPAHCTBEHHBIX  O0pa3oB M  3aJady Ha  ONEpUPOBAHUE
IPOCTPAaHCTBEHHbIMU oOpazamu. Co3gaHue oOpas3a MPOBOJUTCA C ONOpPOM Ha
HarJIsgHOCTh, a ONEepUpoBaHME 00pa3oM - B YCIOBUSAX OTBJICYEHHUS OT
HaIJISIIHOCTH, MBICJIEHHOT'O U3MEHEHHUSI €70 UCXOIHOI'0 CONEPKAHHUS.

OcHoBHBIE conepxkaTrenpHble TuHUKA Kypca «l'eomerpum» B 10-11 knaccax:
«MHuororpanHukn», «IIpsiMble U IJIOCKOCTH B MPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTopbl M1 KOOPAMHATEI B MPOCTPAHCTBE». POPMUPOBAHUE JIOTUYECKUX YMEHUN
pacmpenensercs HE TOJIbKO II0 COJEPXKATENIbHBIM JIMHUSAM, HO M IO TrojAaMm
oOyueHusl Ha YpOBHE CpeJIHEro o0miero oopa3oBaHusl.

Copnepxanne oOpa30BaHHsA, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yibTaTam
OCBOCHHUs pabodyeil mporpaMmbl, pachpeieiIEHHbBIM 10 TrojamM oOy4eHus,
CTPYKTYpUPOBAaHO TakUM 00pa3oM, 4YTOObl OBJIQJICHHE T€OMETPUUYECKUMU
NOHATUSMU M HaBBIKAMH OCYILECTBIIUIOCH MOCIEN0BATEIBHO U MOCTYNATENIBHO, C
COOJIIOICHHEM IPUHLIMIIA PEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIIUCH B
OOLIYI0 CHUCTEMY T'€OMETPUYECKUX MPEICTABICHUN OOYYalolMXCs, pACIIUpss U
yriyostsist €€, 00pa3ysi MPOUYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha n3ydenue reomerpun otBoautes 2 yaca B Henelro B 10 knacce u 1 gac B

Heneno B 11 kiacce, Bcero 3a Ba rojia o0yuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATUSL ~ CTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsATHE 00 aKCMOMAaTUYECKOM IOCTPOEHHM CTEPEOMETPHUHU:
aKCHOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX.

B3auMHOE pacnoso)keHHEe MNpsAMBIX B IPOCTPAHCTBE: IEPECEKAOIINECH,
NapajuleNIbHble M CKPEIIMBAIOIIMECH mpsimMble. [lapamienbHOCT MNpSAMBIX H
IUDIOCKOCTEW B IPOCTPAHCTBE: MAPAJUIEIBHBIE TPSIMBIE B  IPOCTPAHCTBE;
[IapajuIeIbBHOCTh TPEX IPAMBIX; MAPAIIICIBHOCTD NPAMOU U INIOCKOCTHU. YTIIBI C
COHAIIPaBJIECHHBIMA CTOPOHAMH; YIOJI MEXIAy IpsAMBIMU B IPOCTPAHCTBE.
[TapaiuieTbHOCTH IIOCKOCTEN: MapaJJICIbHbIEC MIIOCKOCTH; CBOMCTBA
napajienbHbeIX MIockocTed. [lpocreiiine mpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, napaiesaenunes]; IOCTPOCHUE CEUCHU.

IleprieHIUKYJISAPHOCTh IPSAMOM U IUIOCKOCTH: NEPIECHAUKYJIIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, IPsAMBIEC MapauIeJIbHBIE W NEPHEHAUKYIAPHBIE K IUIOCKOCTH,
IIPU3HAK NEPINECHAUKYJSAPHOCTH NPSAMOW M IUIOCKOCTH, TE€OpeMa O MpsAMOU
MEPIECHNKYJIAPHOW TUIOCKOCTH. YTJbl B IPOCTPAHCTBE: YrOJd MEXIYy NPSAMOU M
IUIOCKOCTBIO;  IBYI'PaHHBIM  yroj, JIMHEHHBIA yrojl  JIBYIPAaHHOIO  YyIUIa.
[leprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKM A0 IUIOCKOCTH, PACCTOSIHUE
OT NPSIMOM A0 IJIOCKOCTH, MPOEKIMs PUTyphl HA IIIOCKOCTh. [lepneHaAnKyasspHOCTh

MJIOCKOCTEM: MPU3HAK MEPICHANKYIISIPHOCTH ABYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.
MHoOrorpaHHuKH

IloHATHE MHOTOTPaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DaHHUKA, BBIITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOTOTpaHHuKa. [Ipu3ma: n- yronpHas
NpU3Ma; TPAaHU U OCHOBAHMS MPU3MBIL; MpsiMas U HAKJIOHHAs MPU3MBI, OOKOBasi U
MTOJTHAs MTOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajulesienunes; U ero cpoucrsa. llupammupa: n-yrosbHas nupaMuaa, rpaHd U
OCHOBaHHUE MUPAMU/Ibl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/IbL; MPABUIIbHAS U
yced€HHas nupaMuia. OJEMEHTbl Mpu3Mbl W nupaMuabl. [IpaBunbHbIE
MHOTOTPAHHHUKHU: TOHSTUE MPABUIBHOTO MHOTOIPAHHUKA; MPABWIbHAS IpU3Ma U
MpaBUIbHAS MUPAMUJA; TMPABWIbHASA TPEYTrOJibHAsA IHUpPAMUAA W MPABUIbHBIN
TeTpadap; KyO. IlpeacraBneHue o TNpPaBUIBHBIX MHOTOIPAaHHUKAX: OKTadJp,
nozeka’ap u ukocasap. CeueHus: IpuU3Mbl U TUPAMUJIBIL.

CumMeTpuss B NPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MHPSIMOM,
IUIOCKOCTU.  DJIEMEHTHl CUMMETPUM B  MNHPAMHAAX, Mapajulesienunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Brruncnenue 3J1eMEHTOB MHOTOTPAHHMKOB: péOpa, AuaroHaliv, YIJIbL.
[Inomans OOKOBOM MOBEPXHOCTH M TIOJHOW IMOBEPXHOCTH MPSIMOM IPHU3MBI,
IUIOIIAJb OCHOBAaHWI, TeopeMa O OOKOBOW MOBEPXHOCTH MPSAMOW IPU3MBIL.
[Tnomaas 60KOBOI MOBEPXHOCTH U MOBEPXHOCTHU MPABWIBHOW MUPAMUJIBI, TEOPEMA
o0 riom@aau yced€éHHoi nupamMubl. Ilonstue o6 o00bémMe. OO0BEM mNHpaMHIbI,
MIPU3MBL.

[TomoOuble Tenma B mpocTpaHcTBE. COOTHOIICHUS MEXAY IUIOMIaAsIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEJL.

11 KJIACC

Tesia Bpalmenus

[Hunuaapuueckast MMOBEPXHOCTb, oOpasytomue UMIIMHIPUYECKON
MOBEPXHOCTH, OCh IWJIUHIPUYECKOW TMOBepXHOCTU. [lwimHAp: oOcCHOBaHUS U
OOKOBass MOBEPXHOCThb, OOpasyrolias W OCbh; IUIOMAaJb OOKOBOM M TOJHOU
MOBEPXHOCTH.

Konunueckasi moBEepXHOCTh, 00pa3yrolIle KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHMYECKOW moBepXHOCTU. KOoHyC: OCHOBaHME W BepIlIMHA, 00pa3yromas
U OCh; IUIONAAhL OOKOBOM W TIOJHOM TIOBEPXHOCTH. YCEUEHHBIA KOHYC:
oOpa3ylolue 1 BbICOTa; OCHOBAaHUS U OOKOBAasi IOBEPXHOCTb.

Chepa u map: meHtp, paauyc, IUaMeTp; IUIOMIAAb TOBEPXHOCTU CQEPHI.
B3auMHoe pacnomnoxkeHue cepbl U MIOCKOCTH; KacaTelabHasi MIOCKOCTh K cepe;
TI0IA b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka IMIMHIpa U KOHYCA.

KomOunamuu Tenm BpallleHHWss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BONHCAHHAS B MHOTOTPAHHUK, WA TEJO
BpaIeHusl.

[Tousarue 06 o0béMe. OcHOBHBIEC CBOICTBA 00BEMOB Tes. Teopema 06 00bEMeE
NPsIMOYTOJILHOTO Tapaiienenunena U cieactsus u3 He€. OObEM UMWIMHIpA,
KoHyca. O0BEM 11apa u miomaab chephl.

[Togo6usie Tenma B mpoctpaHcTBe. COOTHOIIECHUS MEXAY IUIOMAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenust 1uiauHApa (MapavieibHO U TEPIEHIUKYJSIPHO OCH), CEUCHHS
KOHyca (MapajieTbHOE OCHOBAaHUIO M MPOXOJSINEe Yepe3 BEPILHMHY), CEUCHUS
mapa.

BeKkTOpbl U KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CI0KEHUE U BEIYMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3znokeHue BeKTopa mo TpéM HEKOMILIAaHAPHBIM
BekTopaM. [IpaBuno mapamnenenunena. Pemenue 3amay, CBSI3aHHBIX C
IIPUMEHCHUEM TPaBWJI JEUCTBUUM C Bekrtopamu. lIpsmoyrosbHas cucrema



KoopauHaT B mnpoctpaHctBe. Koopaunatel Bektopa. [Ipocreiimme 3amaun B
KOOpAMHATax. Yron Mexay BekropaMu. CKalasipHOE MPOU3BEIACHUE BEKTOPOB.
Beluncienre yrioB MexIy MPSMBIMU U IUIOCKOCTSIMHU. KOOpIMHATHO-BEKTOPHBIM
METO/1 IIPU PEIICHUH F€OMETPUYECKHX 3a1aY.



IINTAHUPYEMBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOTpaMMbl Y4eOHOro mpeaMera
«MareMaTuka» XapaKTepU3yIOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON TO3UITMN 00yJaIOIIEeTrocsl Kak aKTUBHOTO
U OTBETCTBEHHOTO 4i€Ha POCCHICKOTO OOIIecTBa, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (YHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHUM,
MpoIeTyp TPaXTaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI M TMpP.), yMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUM C HX
GyHKUMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMUCKON TPaXkIaHCKOW MJACHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUHUCKON MaTEMaTUKH, IIEHHOCTHBIM OTHOILIICHUEM K
JOCTHXKEHUSAM POCCUHUCKAX MATEMATUKOB M POCCUMCKOM MATEMATUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO STUX JOCTWKEHWW B JAPYTMX HayKax, TEXHOJOTUAX, chepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHICKOTO HApOJa;
c(hOPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  TOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKHU U AEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTH4ecKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOIIEHHWEM K MHpPY, BKJIIOYas ICTETUKY MaTEeMaTHUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIIEHN, pACCYXJICHU;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM acCleKTaM Pa3iIMyHbIX BUAOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTBIO yMEHHUS TMPUMEHSATH MaTeMaTUYECKUE 3HAHUS B
HWHTEpecax 3I0pOBOT0O U 0€30MmacHOro oopasa KU3HU, OTBETCTBEHHOT'O OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3/10pOBOE MUTaHWE, COATAHCUPOBAHHBIN PEKUM 3aHSATUU U

OT/IbIXa, peryJspHas busngeckas AKTUBHOCTb); busngecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEITHLHOM
JESITEIEHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYIOJIOOUS; UHTEPECOM K
pa3nuuHbM  cpepaM  Mpo(PecCHOHAIBHON  JEATETBbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW W €€ MPUIIOKEHUSIMH, YMEHHUEM COBEpIIATh OCO3HAHHBIA BHIOOD
Oynymieit mnpodeccM W peaqu30BBIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIAHBI;



TOTOBHOCTBIO M  CIOCOOHOCTBIO K  MaTeMaTHYeCKOMY OOpa3oBaHHIO U
caM000pa30BaHUI0 Ha MPOTSHKCHUM BCEH JKU3HU;, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO 3KOJIOTHUECKOW KYJIbTYphl, ITOHUMAHUCM BIIHSHHS
COIMAJIBHO-DKOHOMHYECKHUX IPOIECCOB HAa COCTOSIHHE MPUPOTHON M COIUAIBLHOM
CpeIbl, OCO3HAaHMEM TJIOOAJILHOTO  XapakTepa JKOJOTHMYECKUX  IpoOIIeM;
OpUEHTaleld Ha MPUMEHCHHE MAaTeMAaTHYEeCKUX 3HAHWUW JIs PEIICHUS 3a7a9 B
o0JaCTH OKpYXKalomel cpeipl, IUIAHUPOBAaHUS TIOCTYIIKOB M OICHKH UX
BO3MOYKHBIX ITOCJICICTBHH JISI OKPYKAIOMIEH CPeJIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pPa3BUTHS HAyKH ©  OOIIECTBEHHOW MPAKTHK{A, IOHUMaHUEM
MaTEeMaTHYeCKOH HayKu Kak cephl YeIOBEUECKOW ACATEIBbHOCTH, JTAloB €€
pPa3BUTHUSI W 3HAYUMOCTH JUJIl Pa3BUTHUS LHUBUIM3AIMH; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTHYECKOM KYJIbTYpPOM KaK CpEJACTBOM IIO3HAHHUS MHUPa;
TOTOBHOCTBIO OCYIIECTBJIATh IMPOCKTHYIO W HCCIEIOBATEIBCKYIO JEATCIbHOCTh
WHUBUTyaJIEHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yibTaThl OCBOSHHS MPOrpaMMbl Y4eOHOTO Mpeamera
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHLIMU  OCUCMBUAMU,  YVHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelcmeUusMU, YHUBEPCATIbHBIMU Pe2YIIMUBHLIMU OClCMBUIMU.

1)  VYuusepcanouvie  noznasamenwvhwvlie  Oelicmeus, — obecneuusarom
Gdopmuposarue 0a308bIX KOSHUMUBHLIX NPOYECco8 00yYawuxcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYMCanujeco  Mupa,  NpUMeHeHue  JI02U4ecKux,
uUcce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBUs:

+  BBIIBJIATH ¥ XapaKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKK MATEMaTHICCKUX
O00BEKTOB, TMOHATHHA, OTHOIICHHH MEXAY TMOHATHIMH; (POpMyIHpOBaTh
OTIpEJICICHUS]  TIOHATHUM, YCTAHABIWBATh  CYIIECTBEHHBIM  MPU3HAK
Kiaccu(ukanyyu, OCHOBaHHS MJii OOOOIICHWS W CpPaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

« BOCIIpUHUMATh, (QOPMYJIUPOBATH U  MPEOOPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPHIATECNIbHBIC, CIMHUYHBIC, YaCTHBIE U OOIIUE;
YCJIOBHBIE;

* BBIABJISTH MaTEMAaTH4YCCKHUEC 3aKOHOMCPHOCTH, B3alMOCBA3HU u



IIPpOTHUBOPECYHUSA B q)aKTaX, JaHHBIX, Ha6J'II-0I[eHI/I}IX N YTBCPKIACHUAX,
npeajiaraTb KpUTCPpHUU JJIA BBIAABJICHUA BaKOHOMepHOCTGﬁ )41

IIPOTUBOPEYNI;

JienaTh BBIBOJBI C HCIIOJI30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
IPOBOIUTH CaMOCTOSITEJIbHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUM (TIpsiIMble U OT MPOTUBHOTIO), BHICTpAaUBATh apryMEHTAIHUIO,
NPUBOJUTH NPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJIEHUS U BBIBOJIBL;

BBIOMpaTh CHOCOO pelIeHHs Y4eOHOM 3ajadyu (CpaBHMBATh HECKOJBKO
BAPUAHTOB PEIICHUS, BBIOMpPATh HaubOoJee TMOAXOASIMUN C Yy4E€TOM

CaMOCTOATENLHO BBIIEJIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

MCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEA0BATENbCKUII MHCTPYMEHT IMO3HAHUS,
(GopMyaMpOBaTh BOMPOCHI, (PUKCUPYIOLIKE MPOTUBOPEUHE, MPOOIEMY,
yCTaHaBJIMBaTh  HCKOMOE€ U  JaHHOe, (GOpPMHUPOBATH  THUIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UIINIO, MHEHHUE;

MPOBOAUTH CaMOCTOSITEIILHO CILJITAHUPOBAHHBIN AKCIICPUMEHT,
UCCIICIOBAHUE TI0 YCTAaHOBJIEHHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro
0o0beKTa, SBJEHHUS, TMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH  MEXIy
00bEeKTaMH, SIBJICHUSIMH, MPOIIECCAMU;

CaMOCTOSITENILHO (popMyIMpoBaTh 00OOIIEHHS U BBIBOJBI MO pPe3ybTaTaMm
MPOBENEHHOTO HAOIOACHUS, MCCIEIOBaHUS, OIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE TMPOIECCa, a TaKXKE BBIJBUTAThH

IMPCAIIOJIOKCHUA O €I'0 PAa3BUTHHU B HOBBIX YCJIOBUAX.

Pabora c nunopmanueii:

BBISIBJIATH 1€(PUIMTHI HHPOPMALIUU, TAHHBIX, HEOOXOAUMBIX /ISl OTBETA Ha
BOIIPOC U ISl pELIEHUS 33]1a4H;

BBIOMpAaTh ~ MHPOpPMALMIO M3  MCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATH U WMHTEPHPETUPOBATH MHPOPMALIUIO
pa3IMyYHBIX BUAOB U (GOPM IIPE/ICTABICHHUS,

CTPYKTYPUPOBaTh MH(POPMALIMIO, MIPEACTABIATH €€ B PAa3NMUHbIX (OpMaXx,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHMBATh HaJEKHOCTh uH(pOopMaIuu o CaMOCTOSTEIIEHO

chOpMYITUPOBAHHBIM KPUTEPHUSIM.



2)  Vuueepcanonvie  KOMMyHUKamuemuvle  Oclicmeus,  00ecnequsarom
CPOPMUPOBAHHOCb COYUATILHBIX HABBIKOG 0OVHAIOUJUXCSL.

Oo01enue:

+  BOCTPUHUMATh ¥ GOPMYITUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBHSIMHU
U TEIsIMUA OONICHHsI; SICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOYKY
3peHUs B YCTHBIX U NMHCHMEHHBIX TEKCTaX, JaBaTh MOSCHECHHS IO XOIY
pEIIeHUs 3a/1a4¥, KOMMEHTHPOBATh TIOJMyUYEHHBIA PEe3yIbTaT;

+ B X0J€ 00CYXICHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI,
po0JIeMBI, pemaeMoi 3a1a9i, BEICKA3bIBATh UJICH, HAIICJICHHBIC HA TIOUCK
PEIICHUS; COMOCTaBIATh CBOM CYXACHHUS C CYXKICHUSMH JPYTUX
YY9aCTHHKOB Jajora, OOHApyXMBaTh pa3Indue U CXOJICTBO IO3WIINH; B
KOpPpEeKTHOU popMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,

- IPEACTABJATH  pe3yJbTaTbl  peUIeHus  3aJadyd,  SKCIEPHUMEHTA,
UCCJIEIOBAHMS,  IPOEKTa;  CaMOCTOSTENIbHO  BBIOMpaTh  (popmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEW ayAUTOPUH.

CoTpyaHu4ecTBo:

+ TIOHUMAaTh W UCITOJIB30BATh IPEUMYIIECTBA KOMAHIHON U WHINBUIYJTbHON
paboThl MpU pelIeHUH YYeOHBIX 3ajad; MPUHUMATH I€1b COBMECTHOMU
NEeSATEeIbHOCTH, IUTAHUPOBAaTh  OpPraHU3allMI0  COBMECTHOM  pabOThI,
pacmpenensTb BUAB pabOT, JOTOBAapUBATHCA, OOCYXAATh MPOIECC U
pe3yabTaT paboThl; 00001IaTh MHEHUS! HECKOIBKUX JIFOCH;

+ y4acTBOBaTh B IPyNmoBbIX (popmax paboThl (0OCYKaeHUsI, 0OMEH MHEHHUIA,
«MO3TOBBIE IITYPMbI» W WHBIC); BBIMOJHATH CBOIO 4YacTh pPAOOTHI H
KOOPJIMHUPOBaTh CBOWM JEHUCTBUS C JPYTUMH YJIEHAMHU KOMAaHJbI;
OIICHMBATh KAa4ECTBO CBOETO BKJIajJa B OOMIUNA TPOIYKT MO KPUTEPHSM,
chOpMYITUPOBAHHBIM YIaCTHHKAMU B3aUMOICHCTBHSI.

3)  Vuusepcanvhole pezyisamueHble oeticmaus, obecneuusaiom
Gopmuposarue cMbICIOBbIX YCIMAHOBOK U HCUSHEHHBIX HABIKOG TUUHOCTIUL,
Camoopranusanus:

«  COCTaBJIATH IUJIaH, AJITOPUTM PELIEHUS 3a]lauM, BBIOUPATH CIOCOO pelIeHHs
C Y4€TOM UMEIOUIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUM C YYETOM HOBOM
uHbopMaIuu.

CaMOKOHTPOJIb:

« BIAJETh HaBbIKAMU T[IO3HABATEIbHOW pedIIeKCUU KaK OCO3HAHUS
COBEPLIAEMBIX JCUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMH CaMOIIPOBEPKH, CaMOKOHTpOJI IIpoLiecca 1
pe3yJibTara peleHnsl MaTEMAaTHYECKOM 3a/1auu;

+ TPEIBUAETb TPYAHOCTH, KOTOPBIE MOIYT BO3HHUKHYTb IIPH PELICHUH
3a1a4d, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTh HAa OCHOBE HOBBIX



OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;

- OLICHMBAaTh COOTBETCTBHE pe3yibTaTa LEJIW W YCIOBUSAM, OOBACHSTH
MPUYUHBl JOCTHKEHUS WIM HENOCTHKEHUS PE3YJbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUU M CIEACTBHUS W3 HUX IPU PEUICHUHU
reOMETPUYECKUX 3a/1a4.

OmneprpoBaTh NOHATUAMU: NAPATUIETFHOCTD U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccudummpoBaTs B3aMHOE pacHoONIOKEHHWE TPAMBIX W IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMU: JBYTPaHHBIA yroJl, TPaHU JBYTPAHHOIO YT,
peOpo ABYTpaHHOTO yria; JMHEWHBINH yroy ABYTPAaHHOTO yrja; TpaayCcHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHATUSAMH: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKJIbINA
MHOTOTPaHHMK, 3JIEMEHTbl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOIPaHHUKOB (IIMpaMuja; NpuU3Ma,
PSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudumnmpoBate  MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHUSA A
Kkiaccuukanuy  (BBIMYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHUKH; TPaBUJIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE IPU3MBI, TapaljiesIeUuneabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHILIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CTpouTh CeYeHHsT MHOTOTPAaHHHKOB METOJOM  CJIEIOB, BBIMIOJHATD
(BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permarp 3amaun Ha HAXOXKACHUE TEOMETPUUESCKUX BEIMUMH 1O 00pasiiaM Win
aITOpUTMaM, TPHUMEHSS W3BECTHBIE AHAIUTHYECKHE METONbI TPH pPEIICHUH
CTaHJIAPTHBIX MATEeMAaTUYECKUX 3a]ad Ha BBIYHUCIICHHE PACCTOSHUN MEXIY IBYMsI
TOYKAMHM, OT TOYKA JO TNPAMOH, OT TOYKHM JO IUJIOCKOCTH, MEXIY
CKPEILMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3amaun Ha HAXOXKACHUE TEOMETPUUCCKUX BEIMUWH MO 00pasiaM Win
aITOpUTMaM, TPHUMEHSS W3BECTHHIE AHAIUTHYECKHE METOJbl TPH pPEIICHUU
CTaHJAPTHBIX  MAaTeMAaTUYECKUMX 3aJad Ha  BBIUHUCICHHE YIJIOB  MEXIYy
CKPEILIMBAIOIIMMUCS  TMPSAMBIMH, MEXIy MNPSIMOH U IUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPAaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M IIJIOLIAAN MOBEPXHOCTEW MHOTOIPAaHHUKOB (TpU3Ma,
nUpaMyua) C MpuUMEHEeHUEM (GOpMyJl; BBIYMCIATH COOTHOIIECHUS  MEXAY
TUIOIIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOTI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHUSAMHU: CHUMMETPHUS B MPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatp, npeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHGPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUrypax, MPEACTABICHHYIO Ha 4yepTexax U
PUCYHKAX.

[Tpumensaty reomerpuueckue GakThl Ui PEIICHUS CTEPEOMETPUUECKHX
3a/1a4, MPEAIO0JIararluX HECKOJIBKO IIaroB PEIEHUs, €CIM YCIOBUS PUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

[IppuMeHATP  OPOCTEUIIME TNPOrPAMMHBIE  CPEACTBA W AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINUTE NpHUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEM B IIPUPOJE H
JKU3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IpyMeEHATh MOJy4EHHBIE 3HAHUS HA NPAKTUKE: aHAJIU3UPOBATH DPEajbHbIC
CUTyallud W TNPHUMEHATh HW3YYEHHBIE IOHATHS B MPOLECCE IOUCKA PELICHUS
MaTeMaTU4ecKun C(HOpMyJIHpPOBAHHON MpOOJEMBbI, MOJIEIHPOBATH pPEAIbHbBIE
CUTyallud Ha sA3bIKE TIE€OMETPUH, HCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BaHUEM F€OMETPUUECKUX MOHATHHN U TEOpeM, almapara aiareopbl; pemarhb
[IPAaKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEINYUH.

11 KJIACC

OnepupoBaTh MOHATUSMU: LUIUHAPHUYECKAs TMOBEPXHOCTb, OOpa3yroline
UMAJMHIPUYECKOW  TMOBEPXHOCTH;  UWJIWHIP;  KOHHUYECKas  IOBEPXHOCTb,
oOpa3ymolre KOHU4eCKON MOBEPXHOCTH, KOHYC; cepuyecKas HOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIMHIP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh NOHATUAMU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTAa; LIApOBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOSl, BHICOTA IIAPOBOrO CJOS;
LIapPOBOU CEKTOP.

Boruucnsate  00bEMBI M IJIOIMIAAM  TOBEPXHOCTEH Ten  BpalleHUS,
re€OMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHATUSMH: MHOTOTPAHHHMK, BIHCAHHBIH B cdepy U
ONMMCAaHHBIA OKOJO cdepbl; cdepa, BIHUCAaHHAS B MHOTOTPAHHUK WM TEJO
BpaIICHUS.

BbIunchaTh COOTHOIICHUS MEXAY IUIOMIAISIMHU MOBEPXHOCTEH M 00BEMaMHU
MOT00HBIX TE.



N300paxaTs u3ydaeMble (GUIypbl OT PYKHM M C HPUMEHEHHEM IPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB.

BBITTONHATH (BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAICHHUS.

W3Bnekatb, HMHTEPHOPETUPOBATH U IpeoOpa3oBbIBATh HH(POPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUrypax, MPEACTABICHHYIO Ha 4yepTexax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B TPOCTPAHCTBE.

BBINONHATE IEUCTBHSL CIIOKEHHSI BEKTOPOB, BBIUWTAHUSA BEKTOPOB U
YMHOXEHHS BEKTOpPA Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHH 00JIa/1at0T.

[IpuMeHsTh MpaBUIIO MapajuleIenuneaa.

OnepupoBaTh MOHATHIMU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJ MEXIY
BEKTOPAaMH, CKAJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOPOB U IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJ MEXIY
BEKTOpAMH, CKAIPHOE TMPOU3BEAECHUE, pPACKIAIbIBATHL BEKTOp IO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JEKaPTOBOM CUCTEME KOOPAMHAT.

[TpumensaTy reoMerpuuyeckue (akThl Ui PEIICHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEAIIOJIAraloIuX HECKOJIBKO IIaroB PELICHUs, €CIIU YCIOBUA IIPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemrate mpocTedme reoMeTpuyYecKHe 3a1a4yd Ha IMPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlarp 3amaun Ha J0Ka3aTeNbCTBO MATEMAaTUYECKUMX OTHOLUCHUM U
HAXOXKJEHUE IeOMETPUUECKUX BEIMYUH MO 00pa3liaM WM aJropuTMaM, NpUMEHsIS
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMAaTUYECKHUX 3a1a4.

[IppuMeHATH  TPOCTEUIIME MPOTPAMMHBIE  CPEICTBA M DAJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBOoaUTE mpHUMEPH MATEMATUYECKUX 3aKOHOMEPHOCTEW B IIPUPOJLE H
YKW3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeEHATh MOJyYEHHBIE 3HAHWSA Ha MPAKTUKE: AHAIM3UPOBATH pPEAbHBIC
CUTyallMd W TNPUMEHATh HU3YYCHHBIE IIOHATHS B MPOLIECCE IMOUCKA PEIICHUSA
MaTeMaTHuecKu CGHOPMYJIMPOBAHHON MpOOJEeMbl, MOJAEIUPOBATh peajbHbIC
CUTyallud Ha s3bIKE TIE€OMETPHUH, HCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITIOJIb30BAaHUEM I'€OMETPUUECKUX MOHITHI U TeopeMm, anmnapara aire0pbl; pemaThb
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KouinuecTBO 4acoB JJIeKTPOHHbIE
(undposbie)
Ne HaumeHoBaHue pa3aeioB 1 TeM
Kontpoabnbie | IlpakTuueckne | 00pasoBaTeibHbIe
n/n MPOrpaMmmbl Bceero
padoThI padoThI pecypceel
1 BBenenue B ctepeoMeTpuio 10
) [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSMBIX U IIIOCKOCTEH
3 IlepneHquKyISIPHOCTD MIPSAMBIX U IIJIOCKOCTEN 12
4 VYrisl MeXAy NPSMBIMU U IJIOCKOCTSIMHU 10 1
3) MHoOrorpaHHuku 11 1
6 OO6BEMBI MHOTOI'paHHUKOB 9 1
7 IloBTOpEHME: CEUEHHUSI, PACCTOSIHUS U YTJIbI 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5) 0




11 KITACC

KosanyecTBo yacoB DJIEKTPOHHbIE
(uudpossbie)
HaumeHoBaHue pa3/aesioB U TeM
Ne i/ Kontpoabneie | IpakTuyeckue | 00pa3oBaTe/bHbIe
NMpoOrpamMmbl Bcero
padoThI padoTbI pecypcbl
Temna Bpamenus 12
OO6bEMBI TEN 5 1
3 BexTops! 1 KOOPAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpeHnue, 060061IeHNe, cUCTeMaTH3alus ; 1
3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

Jara
U3YYEeHUS

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE TTOHSTHUSA CTCPCOMCTPHU: TOUKA,
npsimasi, JI0CKOCTh, IPOCTPAHCTBO.
[TpaBuia n3o0pakeHus] Ha PUCYHKAX:
n300pakeHus INTIOCKOCTEH, MapaieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IlonsTus: MEpCCCKAromMMrECs II0CKOCTH,
InepeceKaromumecs npsamMas U rnji0CKOCTb

IlonsTus: MEPpECCKAromMMrECs MI0CKOCTH,
InepeceKarommecs npsaMas U rmiI0CKOCTb

3HaKOMCTBO C MHOT'OIpaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha TPOSKIIHOHHBIX YepPTerKax

HavaneHble cBeieHNs 0 KyOe 1 mupamu/e,
ux pa3BEépTku U Moaenu. CedeHus
MHOT'OTPaHHUKOB

HavanpHbie cBeieHNs 0 KyOe U mupamu/e,
UX pa3BEPTKU U Mozenn. CeueHns
MHOT'OTPaHHUKOB

[TonsiTre 06 akcMOMaTUYECKOM TOCTPOECHUN
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX




[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOCHHH

8 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUU U
CIIEAICTBUS U3 HUX
[TonaTne 06 akCHOMAaTHYECKOM MTOCTPOCHHH

9 CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUU U
CIICICTBUS U3 HUX
[TonaTne 06 akCHOMAaTHYECKOM MTOCTPOSHHH

10 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U
CJIEICTBUS U3 HUX

11 B3anMHOe pacnonokeHue npsmsIx B
IIPOCTPAHCTBE: MEPECEKAIOLINECS,
napajJiesibHble ¥ CKpEIlMBaOLINecs IpsMble
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

12 MIPOCTPAHCTBE: MapajliebHbIE IPSIMBIE B
MPOCTPAHCTBE; MaPAIIIENBHOCTD TPEX
MPSIMBIX
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

13 npocrpancTse: [lapanienbHOCT NpsAMOiL 1
IJIOCKOCTH

14 VYTIIBl ¢ COHANpPaBIEHHBIMU CTOPOHAMU

15 Yroa Mexay NpsMbIMU B TPOCTPAHCTBE

16 VYron Mexay npsiMbIMU B IPOCTPaHCTBE

17 [TapamiensHOCTh IIOCKOCTEN:
NapajuleIbHbIE III0CKOCTH

18 CaolicTBa mapajuieNIbHbIX IITOCKOCTEN

19 [Ipocreiimume npocTpaHCTBEHHbIE (PUTYPHI

Ha TUIOCKOCTH: TETpadp, KyO,




napaJlICJICIIUIIC

20 [TocTpoenue ceueHmit
21 [TocTpoenue ceueHuit
Kontponbnas padota mo teme "[Ipsmbie u
22 IJIOCKOCTH B IIPOCTPAHCTRBE.
[TapannensHOCTh NPSIMBIX U MNIOCKOCTEH"
[TeprieHAMKYASIPHOCTDH MPAMOUN U
23 IJIOCKOCTH: TIEPIIEHAUKYJIAPHBIE TIPSIMbIE B
MIPOCTPAHCTBE
94 [IpsiMble napasnienbHbie U
MEePIEHIUKYISIPHbIE K TTIOCKOCTH
o5 [IpsimMble napasnienbHbIe U
MEePIEHIUKYISIPHbIE K TIOCKOCTH
[Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
26 IJI0CKOCTH
[Ipu3Hak nepneHMKyJIIpHOCTH MIPSIMON U
21 IJIOCKOCTH
TeopeMa 0 npsAMON NepHEeH JUKYIISAPHON
28 IJIOCKOCTH
TeopeMa 0 npsAMON NepHEeH JUKYIISAPHON
29 IJIOCKOCTH
Teopema o npssMON NepHIEHAUKYISIPHON
30 MJI0CKOCTH
[lepnieHIuKyNSIp M HAKJIOHHBIE: PACCTOSTHUE
31 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM 710 IIJIOCKOCTH
39 [lepnieHIuKyNsIp M HAKJIOHHBIE: PACCTOSTHUE

OT TOYKH OO INIOCKOCTH, pACCTOAHUC OT




pr[MOﬁ J0 IINIOCKOCTH

[lepnenuKymsip U HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH [0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 110 IVIOCKOCTH
[lepnieHIMKySp U HAKIIOHHBIE: PACCTOSIHUE

34 OT TOYKH [0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 110 IVIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YIOl MEXKAY IPSIMON
U IUIOCKOCTBIO

36 JIByrpaHHBbIN yroJi, JMHEHHBIN yroi
JIBYTPAHHOIO yIJIa

37 JIByrpaHHBIN yroJl, JMHEHHBIA yromi
JIBYTPAHHOIO yIJIa
IlepneHIUKYISIPHOCTD MJIOCKOCTEN: IPU3HAK

38 NEPIEHIUKYIPHOCTH JBYX TUIOCKOCTEN
IlepneH IUKYISIPHOCTD MJIOCKOCTEN: IIPU3HAK

39 MEPIEeHIUKYISIPHOCTH JBYX TUIOCKOCTEN
IlepneH IUKYISIPHOCTD MJIOCKOCTEN: IPU3HAK

40 MEPIEeHIUKYISIPHOCTH JBYX TUIOCKOCTEN

41 Teopema o TpEX nepHeHANKYIApax

42 TeopeMa 0 TpEX nepHeHAUKYIIApax

43 Teopema o TpEX mepreHANKYIIApAx
KounTponbHas pabota 1o TeMaM

44 "[lepnieHIUKYIAPHOCTD MIPSIMBIX "

all

riockocteil" ¥ "Yiabl MeXAy NPSIMBIMU U




IJIOCKOCTSIMHA"

45

[TonsiTie MHOTOrpaHHUKA, OCHOBHBIE
3JI€MEHThl MHOTOTPaHHUKA, BBITYKJIbIE U
HEBBIMYKJIbIE MHOTOTPaHHUKU; Pa3BEPTKA
MHOTOTpaHHHUKA

46

[Ipu3ma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHMS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
IpU3MBbl; OOKOBas U MOJIHAS TOBEPXHOCTh
IIPU3MBI

47

[Napannenenunen, mpsIMOYTOJIbHBII
napaJuleNienumne U ero CBoicTBa

48

[Inpamupa: N-yroiapHas NUpaMUIa, TPAHU U
OCHOBaHHE MUPaMU/JIbl; OOKOBas U MOJIHAs
[IOBEPXHOCTD IMUPAMU/IbI; [IPABUIIbHAS U
yCedE€HHAas MUpamMuaa

49

[IpaBuiibHBIE MHOTOIPaHHUKHU: MTOHSITHE
MPaBHWJIBHOT'O MHOTOTPaHHHUKA; TPaBUIIbHAS
IpU3Ma U MpaBWIbHAS MUPAMU/IA;
NIpaBUJIbHAS TPEYTOJbHAs MUpaMUa U
NIPaBUIIBHBIN TETpasap; KyO

50

[IpencraBneHue o MPaBUIBHBIX
MHOTOTPaHHHUKaX: OKTadIp, TOJCKAdIP U
MKOCAdIP.

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPHS
OTHOCHUTEIILHO TOYKH, IIPSAMOM, INIOCKOCTH.
DNeMEHTHl CUMMETPUH B IMpaMuax,
napajuiejenumnenax, NpaBUiIbHbIX
MHOI'OTPaHHUKAX




Brrunciaenue 31€eMEHTOB MHOTI'OIrpaHHUKOB!

52 pEOpa, TraroHaH, yribl 1
[Tnomans 60KOBOI MOBEPXHOCTH U MOTHON
53 MOBEPXHOCTHU MPSMON IPU3MBI, TUIOIIAb 1
OCHOBaHUH, TeopeMa 0 OOKOBOU
MOBEPXHOCTHU MPSIMOH MTPU3MBI
[Tnouianp 60KOBOM OBEPXHOCTH U
54 MOBEPXHOCTHU MPABUIIBHONM MTUPAMUJIBI, 1
TeopeMa O IIIOMIA N OOKOBOI MOBEPXHOCTH
YCEUYEHHOU MUPAMUIBI
55 KonTponbnas pabora no teme 1
"MHororpaHHuku"
56 [Tonsarue 06 006BEMeE 1
57 O0BEM TUpaMuIBI 1
58 O06BEM TUpaMUIbI 1
59 O0BEM nupamMuIsI 1
60 O06BEM TUpaMUIbI 1
61 OO0BEM TTPU3MBI 1
62 O0BEM npu3MbI 1
63 OO0BEM TTPU3MBI 1
64 KonrtponsHas padora no reme "O6bEMBI 1
MHOTOTPaHHUKOB"
[ToBTOpEeHME, 0600IIEHNE CHCTEeMAaTH3AIINS
65 3HaHui. [locTpoeHune ceuenuii B 1
MHOT'OI'paHHHKE
[ToBTOpeHME, 06001IEHNE CHCTEeMAaTHU3AIIUS
66 3HAaHWUU. BpIuncieHne pacCTOSTHUI: MEXTY 1

ABYMA TOYKaMH, OT TOUKHU O HpHMOﬁ, oT




TOYKH OO IIJIOCKOCTHU, MCIKIY
CKpCIIUMBAOIHUMHUCS ITPIMBIMHA

67

HTorosas KOHTpoOJIbHASA paboTa

68

[ToBTOpEeHME, 0000IIEHNE CHCTEMAaTHU3AIIHS
3HaHUU. BeIlUKCIIEHUE YIIIOB: MEXIY
CKPEILMBAIOIUMUCS IPSIMBIMU, MEXKAY
IIPSIMOM U IUIOCKOCTBIO, IBYTPAaHHBIX YIJIOB,
YIJI0B MEXAY IUIOCKOCTSMU

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68




11 KITACC

Ne ni/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTn4yeckue
padoThI

Jara
U3ydeHusl

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

Cdepa u map: ueHTp, paanyc, Iuamerp;
IJIOMIA/Ib TOBEPXHOCTHU Chephl

Bsaumnoe pacnonoxenue chepsl U
IJIOCKOCTH; KacaTelbHas INIOCKOCTh K

chepe; iomaab chepsl

N3o0paxkenue cdepsl, mapa Ha
mmockocTu. CeyeHus mapa

]_II/IJII/IHZIpI/IT-IeCKaSI IMOBCPXHOCTD,
o0pa3yrolne UIMHIPHIECKOM
MOBEPXHOCTH, OCh IIWJIHHIPUICCKON
MOBEPXHOCTH

]_II/IJ'II/IHI[pZ OCHOBaHMS U OOKOBast
IOBCPXHOCTD, O6p3.3y10]]_[351 " OChb,

iomanab OOKOBOM M MOJHOMH MMOBEPXHOCTU

N3obpaxenune muirHapa Ha TUIOCKOCTH.

Pa3Béprka nunuaapa. CeueHus MIIMHIPA

(TIIOCKOCTHI0, MapalIeIbHON MITN
NEPIIEeHAUKYIIIPHON OCH IIMIIMH]IPA)

Konundeckast moBepXHOCTH, 00pa3yroIiue

KOHHYECKOM MMOBCPXHOCTHU, OCb U BCPUINHA

KOHHYECKOM MMOBCPXHOCTU




Konyc: ocHOBaHue U BepIIKHA,

8 o0pa3yrolas U 0Ch; IJIOMAaas OOKOBOM U
MOJTHOW TIOBEPXHOCTH
Y ceu€HHBIN KOHYC: 00pa3yromue u

9 BBICOTA; OCHOBAHUS M OOKOBas
MOBEPXHOCTh
N300pakeHne KOHyca Ha IIOCKOCTH.
PazBépTka konyca. CeueHust KoHyca

10 (TUIOCKOCTBI0, MapauIeIbHON OCHOBAHUIO,
Y IUIOCKOCTBIO, MPOXOISIIEH yepe3
BEPILUHY)

1 KoMOuHamwst Ten BpalieHus u
MHOT'OI'PaHHHKOB
MHoOrorpanHuK, OIMCaHHBIA OKOJIO

12 cdepsl; chepa, BIMCaHHAS B
MHOTOTPaHHHK WX B TEJIO BPALICHUS
[Tonsarue 06 06béme. OCHOBHBIE CBOHCTBA

13 00BEMOB TN

14 O0BEM nMIAMHIpPA, KOHYCA

15 O06bEM mapa u wioaab chepsl
[TonoOHEbIe TeNa B MPOCTPAHCTBE.

16 CoOOTHOIICHUS MEXKTY TUTOIIAISTMHU
MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI

17 KonTponbnas padora no temam "Tena
Bpaienus" u "O6beMsl Ten"

18 BekTop Ha MI0CKOCTH M B TPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYHTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YUCIIO




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIUIaHapHbIM BekTopaM. IIpaBuiio
napaenenumnena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPABUII JCUCTBUH C
BEKTOpPaMH

23

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpanctse. KoopanHatel BEKTOpa.
[Ipocreimue 3a1aun B KOOpAMHATaxX

24

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Beruucnenue yrios Mexy NpsIMbIMU U
IJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLIeHNU TEOMETPUYECKUX 3a7a4

27

Kontponbnas padota o teme "BekTops! u
KOOpJIUHATHI B IPOCTpaHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
cucreMaru3anus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpeHme, 0600IIEHNE U
cucrteMaTu3anus 3Hanuil. OCHOBHEIE
¢burypsl, pakThl, TEOPEMBI Kypca
MJIAHUMETPUU

30

[ToBTOpeHme, 0600IEeHNE U
cUCTEMAaTH3aIns 3HAHUNA. 3a1auyn
TUTAHUMETPUHU H METOJIbI UX PEIICHUS




[ToBTOpeHUE, 0600IICHNE 1

31 CUCTEeMaTH3aIusl 3HAaHWA. 3a1a4n 1
TUTAHUMETPUH U METOJIbI UX PEIICHHS
[ToBTOpeHUE, 0600IICHNE 1

39 cucremarusanus 3HaHuiH. OCHOBHBIE 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPHUH

33 Hrorosast KOHTpOJIbHASA paboTa 1
[ToBTOpEHME, 0000IIEHNE U

34 cUCTEeMaTH3aIus 3HAHUH 1

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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