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HOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma yuebHOro Kypca «l'eomeTpus» 06a30BOro YpOBHS IS
oOyuarormuxcst 10 —11 kmaccoB paspaborana Ha ocHoBe DenepaabHOTO
roCyJapCTBEHHOTO 00pa30BaTEIFHOTO CTaHapTa CPEAHETO 00IIeTro 00pa3oBaHusl, C
y4E€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUM, TPEIBABISEMBIX K MATEMATHUECKOMY
00pa30BaHMIO, U TPATUIUN poccuiickoro obpa3oBaHus. Peanmuzanus mporpaMMel
o0ecrieunBaeT OBIIAJCHHE KIIOUYCBBIMA KOMIICTCHIIUSIMH, COCTABJISIFOIIIMMEI OCHOBY
JUIS  CaMOpa3BUTHS W HEOPEPBIBHOTO  OOpa30BaHWsA,  ICJIOCTHOCTH
OOIIEKYJTYpHOTO, JHUYHOCTHOTO U TIO3HABATECILHOTO PAa3BUTHS JIMYHOCTH
oOy4JaroImmxcs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETpUHM Ha YpPOBHE CpPEAHEro OOILero
oOpa3oBaHHsi OOyCIOBJIEHA MPAKTHYECKOW 3HAYUMOCTBIO METANpPEAMETHBIX H
NPEIMETHBIX Pe3yJbTaTOB OOyUYeHHWs TeOMETPHUH B HAMPABICHUM JIMYHOCTHOTO
pa3BuTHs oOydarommxcs, (HOpMUPOBaHUS (PYHKIIMOHAIBHON MaTEeMaTUYECKON
IPaMOTHOCTH, U3YUEHHUS JAPYTUX y4eOHbIX JUCHMILIUMH. Pa3BuTre y oOydarommuxcs
MPAaBUJIBHBIX TMPEICTaBICHUA O CYIIHOCTH W MPOUCXOXKICHUU T€OMETPHUECKUX
abcTpakiuii, COOTHOILIECHUH PEaTbHOTO W HICATBHOTO, XapaKTepe OTPaKEeHUs
MAaTEMATUYECKON HAYKOH SIBJICHUH U IPOLIECCOB PEATBHOI0 MUPA, MECTE TEOMETPUHU
B CUCTEME HAayK U POJIM MaTEMaTUYECKOr0 MOAEIMPOBAHUS B HAYyYHOM MO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUALTUXCS, a
TaK)KE€ KAauyeCTB MBINUICHHUS, HEOOXOAWMBIX [UJIsl aJanTalid B COBPEMEHHOM
o01iecTBe.

['eomeTpus sBisieTcss OMHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
obmiero 00pa3oBaHUs, TaK Kak oOOecleuynBaeT BO3MOXKHOCTb HU3YUEHHS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HAIpaBJICHHOCTH, TaK U TyMaHUTapHOM.

Jlormdeckoe MbIIIICHHE, (OPMUPYEMOE TMPU H3YYCHHH OOYYarOIIIMHUCS
HNOHSTUWHBIX OCHOB FT€OMETPHUH U MOCTPOCHHUH LIETIOUKH JIOTUYECKUX YTBEPKICHHIM
B XOJE pEIICHUS TEOMETPUYECKHX 3aJad, YMEHHE BBIIBUTaThb WU OINPOBEPraTh
THIOTE3bl  HEMOCPEACTBEHHO  HWCIONB3YIOTCS ~ MPU  PEIIeHWH  3a1ad
€CTECTBEHHOHAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHHne OpUEeHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX 00JacTsAX JeATeIbHOCTH yenoBeka. OpHeHTalMsl 4YeloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COLMaIbHOro ObITUA, (opma
OTPaXKEHHUS OKPYXKAIOUIET0 MHpa, YCIOBHE YCICHIHOTO MO3HAHUS U aKTUBHOTO



npeoOpazoBaHusl  AeHCTBUTENbHOCTH.  OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpa3amMu 00bEUHSET pa3Hble BUbI YUEOHOH U TPYAOBOH NEATEIbHOCTH, SIBISETCS
OJHUM U3 TPO(ECCHOHATFHO BAXKHBIX KAauecTB, TOSTOMY aKTyaldbHa 3ajaya
dopMupoBaHus y  OOy4alOUIMXCA  MPOCTPAHCTBEHHOTO  MBIIUICHUS  Kak
Pa3HOBUAHOCTH OOpPa3HOrO MBIIIJIEHUSI — CYLIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalPaBJICHUSIM.

Ilenp ocBoeHMsI mporpamMmbl yuyeOHOro Kypca «l'eomerpus» Ha 0a30BOM
ypoBHE o0OyudeHusi — 00I11eo0pa3oBaTeNbHOE M OOIIEKYJIbTYPHOE pa3BUTHE
oOy4Jaronuxcs yepe3 o0ecrnedyeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTIb30BAHUS
CUCTEMATUYECKUX TEOMETPUUYECKUX 3HAHUMI U JEHCTBUMN, CIEU(PUIHBIX TEOMETPUH,
BO3MOXKHOCTH YCHEIIHOTO IMPOJOJDKEHUs] 00pa30BaHUSA IO CHEUAIBHOCTSIM, HE
CBSI3aHHBIM C IIPUKJIAJHBIM HCIOJIb30BAHUEM I'€OMETPHH.

[Iporpamma 1o reoMeTpuun Ha 0a30BOM YypOBHE NpeIHAa3HAuYeHa IS
oOyyaroluxcs CpeAHEN LIKOJbI, HE HCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYJHEHHIM
Ha YpOBHE OCHOBHOIr0 001ero obpasoBanus. Takum oOpa3om, oOydaronigecs Ha
0a30BOM YpPOBHE JIOJHKHBI OCBOMTH OOIIME MATEMATUUECKUE YMEHUS, CBA3aHHBIE CO
celM(PUKON TeOMETPUN U HEOOXOJIUMBIE IJIsl KU3HU B COBPEMEHHOM OOILIECTBE.
Kpome 3T0ro0, oHM UMEIOT BO3MOXHOCTh U3YUUTh FEOMETPHIO OoJiee II1yOoKo, eciiu
B JajbHEWIIEM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUYECKUX 3HAHUSIX B
poeCCUOHATIBHON JIEATEIIbHOCTH.

JlocTmKeHre Lead OCBOEHHUS NpOorpaMMbl 00ECIEUMBAETCS PEUICHHEM
COOTBETCTBYIOIIMX 3a1ay. [IpuopuTeTHbIMU 3aJadyaMd  OCBOEHHUS  Kypca
«I"'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCS:

- (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KakK 4YacTH MUPOBOU

KYJIbTYPbI U OCO3HAaHUE €€ B3aUMOCBSI3H C OKPYKAIOIUM MUPOM;

+ (opMHpOBaHHE MPEICTABICHUS O MHOTOTPAHHUKAX U TeJlaX BPAIlleHUs KaK
O BAKHEWILIMX MaTeMaTHYECKUX MOJENSIX, MO3BOJSIOIIUX OMUCHIBATH U
U3y4aTh pa3HbIe SABJICHHS OKPYKAIOIIEro MUpa;

- (opmupoBaHue yMEHHs pacno3HaBaThb Ha YepTekax, MOJIENISIX U B
peaIbHOM MHPE MHOTOIPAHHHUKH U TeJla BpalleHUS;

+ OBJAJCHUE METOAAMH PEIICHMs 3a/a4 Ha MOCTPOEHUS Ha U300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

« (opMHpoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TOHATHUSMU O
MHOTOTpaHHMKaX U TeJlaX BPALICHUsI U UX OCHOBHBIMU CBOMCTBAMU;

« OBJAQJCHUE  aNrOPpUTMaMM  pEUIEHUS  OCHOBHBIX  THUIOB  3a/ad;
(opMUpOBaHHE YMEHHS MPOBOAUTH  HECJIOXKHBIE JOKa3aTeJbHbIE
pacCcyXeHHs B XOJAE pELICHUS CTEPEOMETPUUECKHX 3alad U 3a7ad C
IPaKTUYECKUM COAEPIKAHUEM;



Pa3BUTHE UHTEJUIEKTYaAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yJarOIINXCA,
MIO3HABATEJIbHOM aKTUBHOCTHU, UCCIIEOBATEIbCKUX YMEHUW, KPUTUYHOCTH
MBIIUICHUS;

« (opmupoBanue PyHKIMOHAIBHONU IPAaMOTHOCTH, PEJICBAHTHOU F€OMETPUU:
YMEHHUE PACIO3HABATh MPOSBICHHS T€OMETPUUECKUX MMOHATUN, OOBEKTOB U
3aKOHOMEPHOCTEN B pEabHBIX JKU3HCHHBIX CUTyallUsX U MPU U3YYEHUU
JIpPYruX  y4eOHBIX  MPEIMETOB, TPOSABICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIHPOBATh UX HA SI3bIKE TEOMETPUU U CO37aBaTh
T€OMETPUYECKHE MOJIETH, NPUMEHATh OCBOEHHBI T'€OMETPUUYECKUN
anmapar  JJid = pelleHus MPaKTUKO-OPUEHTUPOBAHHBIX 3ajady,
WHTEPIIPETUPOBATH U OLICHUBATH MMOJTYUYECHHBIE PE3YJIbTATHI.

OTIMYUTENHHON OCOOEHHOCTBHIO MPOrPAMMBI SABIISIETCSI BKIIOUEHHUE B KYypC

CTEpPEOMETPHUH B HAYAJIE €ro U3YUYEHUS 3a]1a4, pelIaeMbIX Ha YPOBHE HUHTYUTHBHOTO
MO3HAHUSA, W OMNpPEACIEHHBIM 00pa30M OpraHM30BaHHAs padOTa HaJ HUMHU, UTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOIO M IPOCTPAHCTBEHHOTO  MBIIIJICHHUS,
CTUMYJIUPYET MPOTEKAHUE UHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K JTaJbHEHIIIEMY
U3YYEHUIO IIPEIMETA.

[IpeanouteHne oTHAETCS HATIIAIHO-KOHCTPYKTUBHOMY METOAY OOy4eHHs, TO
€CTh TEOPETUYECKHME 3HAaHMSI HMEIT B CBOE OCHOBE YYBCTBEHHOCTb
IPEIMETHOIIPAKTUYECKONM  JI€ATEIBbHOCTH. Pa3Butune IPOCTPAHCTBEHHBIX
IIPEICTABIICHUN Y yYaluXcs B Kypce CTEPEOMETPUN IPOBOJUTCA 3a CUET PELICHUS
3alay Ha CO3[aHME NPOCTPAHCTBEHHBIX O0Opa30B M 3aJad Ha ONEpUpPOBAHUE
POCTPAaHCTBEHHbIMU 0Opa3amu. Co3naHue oOpa3a MPOBOJUTCA C OMOPOM Ha
HarJIsAHOCTh, @ ONIEpUpPOBaHKE 00Pa30M — B YCIOBUSX OTBJICUEHUS OT HAIJIATHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 UCXOHOTO COJIEPKAHUS.

OcHoBHBIE cofepkaTenbHble JIMHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukmn», «lIpsiMble U IOCKOCTH B MIPOCTPAHCTBE», «Tena BpaleHus»,
«BEeKTOpbI U KOOPAMHATBI B IPOCTPAHCTBEY». DOPMUPOBAHUE JTIOTUUECKUX YMEHUN
pacrpeensercs He TOJIBKO MO COAePKATEIbHBIM JIUHUSAM, HO U 110 ToAaM 00yUYeHHUs
Ha yPOBHE CpPEeIHEro 00Iero 00pa3oBaHusl.

Copnepxanue 00pa3oBaHUsl, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yjbTaTaM
OCBOCHMsI pabouedl mporpaMmbl, paclpeAes€éHHbIM 10 TojJaM OOy4eHHs,
CTPYKTYpUPOBAaHO TakuM 00pa3oMm, UTOObl OBJAJCHHE TI'E€OMETPUUYECKUMHU
MNOHATUSAMU U HABBIKAMHU OCYILIECTBILIIOCH MOCIEAOBATENBHO U MOCTYNATENbHO, C
COOJIIOJIEHUEM TPUHIIUIA MPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHMS BKJIIOYAIKCH B
OOLIyI0 CUCTEMY IE€OMETPUYECKHUX MPEICTaBICHUN 00yYarouuxcs, pacuiupsis U
yrayOssist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuyenue reomeTpuu oTBOAUTCS 2 yaca B HeAento B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a 1Ba roga ooydenus - 102 yueOHbIX daca.

COJEPKXAHUE YYEBHOTI'O KYPCA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TOHATUS ~ cTepeoMeTpud. Touka, 1mpsiMas, IUIOCKOCTH,
npoctpaHcTBo. IloHsATHE 00 aKCMOMATUYECKOM IOCTPOEHUU CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMHOE pacnoyioKEHHE NPSMBIX B IPOCTPAHCTBE: IEpECEKaIoIIMecs,
IapajuleNibHble M CKpeluBaromuyecss npsaMble. [lapamnensHOCTh MNpsSMBIX U
IUDIOCKOCTEW B IIPOCTPAHCTBE: IApajUICNIbHBIE INIPSAMBIE B  NPOCTPAHCTBE;
MApAJUICIBHOCTh TPEX MPSMBIX; MMapaJUIEIbHOCTh NPSIMOUW M IUIOCKOCTU. YTIIBI C
COHAIIPaBJICHHBIMA CTOPOHAMH; YIOJd MEXKAYy IpsAMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapaJIEIbHbIE INIOCKOCTH; CBOMCTBA MAapajlIeIbHBIX
miockocte. [Ipocreiine npocTpaHCTBEHHBIE (DUTYPBI HA TUIOCKOCTH: TETPAdIp,
KyO, mapajuiesienunes; NoCTPOCHUE CEUCHUH.

[leprieHIUKYISIPHOCTh MPSIMOM M IUIOCKOCTH: NEPNEHAUKYJIISIPHBIE MIPSMbIC B
IIPOCTPAHCTBE, NPsMBbIE MapaJUICIbHbIE W MEPHEHAUKYISAPHBIE K IUJIOCKOCTH,
IIPU3HAK NEPHEHAUKYISIPHOCTH MPSIMOM M IUIOCKOCTH, TeOpeMa O NpsMOH
MEPIEHINKYJISIPHONW TUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJ MEXKIY NPSAMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIM  YIOJ, JIMHEWHBIM YroJl  JABYTPAHHOTO  yIJa.
[leprieHIUKYIISIp M HAKJIOHHBIE: PACCTOSIHUE OT TOYKH J0 IIJIOCKOCTH, PACCTOSHUE OT
OpsIMON 10 MJIOCKOCTH, MPOEKIHs (PUTYpBl Ha MIOCKOCTh. [lepneHnuKyasspHOCTb
IUIOCKOCTEMN: MPHU3HAK MEPIECHIUKYIAPHOCTU NIBYX INIOCKOCTEN. TeopemMa o TpEx
MEPIICHIUKYJISIPAX.

MHororpaHHuKH

[ToHATHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTBI MHOTOTPAaHHUKA, BBIITYKJIBIE U
HEBBIITYKJIBIE MHOTOTPAaHHUKM; pa3BEpTKa MHOrorpaHHuka. [Ipmsma: n-yronbHas
pU3Ma; TPAaHU U OCHOBAHUS TPU3MBI, TIpsiMasi U HAKJIOHHAS MPU3MBbI; OOKOBas W
ITOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuiejienune] U ero cpoucrsa. Ilupamuma: N-yronpHas nupamuia, TPaHU U
OCHOBaHME MUPAMHUJIbI; OOKOBAs U MOJHAS TOBEPXHOCTh MUPaMU/IbL; MPABUIIbHAS U
yceu€HHas NHMpaMuja. OJIEMEHThl Mpu3Mbl W nupamuibl. [IpaBuiibHBIE
MHOT'OTPAaHHHKU: TOHATHE IPABUJIBHOIO MHOTOIPaHHUKA; MPAaBWIbHAS NpU3Ma U



OpaBWIbHAs NUPAMUJA; NpPaBUIbHAs TPEYToibHAs NHUpaMUAAa U IPABHIbHBIMI
teTpasap; KyO. IlpencraBneHue o NpaBUIBHBIX MHOTOTPaHHMKAaX: OKTasdp,
nonexa’ap u ukocasap. CeyeHus: MpU3Mbl U MUPAMHU/IBIL.

CuMmMmeTprss B IIPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH. DJEMEHTHI CAMMETPHUH B TUPAMUAAX, ITApajuIeIenuneaax, NpaBUIbHbIX
MHOTOIPaHHHKAX.

Bbruncnenne 31€MEHTOB MHOIOTPAHHUKOB: pEOpa, JuaroHald, YIJIBL.
[Inomanes OOKOBOW MOBEPXHOCTH M IOJHOW IOBEPXHOCTH MPSMON IPHU3MBI,
IJIOIIAb OCHOBAHUM, TEOpeMa O OOKOBOW MOBEPXHOCTH NMPsAMOi ipu3Msl. [1nomans
OOKOBOIl TOBEPXHOCTH U NOBEPXHOCTU IPABWIBHON NHUpaMUJbl, TEOpeMa o
wionaau yceu€Huoi nupamuipl. [lonarue 06 06béMe. O0bEM MUPaMUIbl, IPU3MBI.

[Tonobubie Tena B mpocTpaHcTBe. (COOTHOIIEHHS MEXIY IUIOLIAISIMU
OBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN.

11 KIIACC

Tena Bpaimenust

Hunueapuyeckas IIOBEPXHOCTb, oOpasytomue UWIAHAPUYECKOU
MOBEPXHOCTH, OCh ITWIMHAPUYCCKON MOBEpXHOCTH. [[MawHAp: OCHOBaHUSA W
OOKOBasi TMOBEPXHOCTb, O0Opa3ylomias W OCh, IUIOMIAAb OOKOBOM U TMOJTHOM
MTOBEPXHOCTH.

KoHnueckass TOBEpXHOCTh, 00pa3yroIie KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHWYECKON MmoBepxHOoCcTH. KOHYC: OCHOBaHME W BEpIIMHA, 00pa3yroIiasi
1 OCh; TIJIONIA/Ih OOKOBOM U MOJTHOM IMTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yronue
¥ BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Chepa u mrap: meHtp, paamyc, TUaMeTp; IJIOMAAL MMOBEPXHOCTU CQEphI.
B3auMHoe pacnosnoxxenue chepsl U MIOCKOCTH; KacaTeabHas TIOCKOCTh K cdepe;
I01aab chephl.

N300pakeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BépTka muIMHIpa U KOHYCA.

KoMOuHaimy Ten BpalieHuss ¥ MHOTOTPaHHHKOB. MHOTOTpaHHUK, OITMCAHHBIN
okoJio cdepsl; chepa, BiMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAIICHHUS.

[Tonsarue 06 o0néMe. OcHOBHBIE CBOICTBA 00BEMOB Tel. Teopema 06 00bEME
MPSIMOYTOJILHOTO MapajuieNienumnesa u caeAcTBus u3 He€. O0bEM NUIUHAPA, KOHYCA.
O0bEM mapa u wiomanb chepsl.

[logo6ueie Tena B mnpocTpaHcTBE. COOTHOIIEHUS MEXAY IUIOLIAIASIMU
NOBEpXHOCTEH, 00bEMaMU NOTOOHBIX TEJI.

Ceuenus nuianHapa (MapamuieabHO U MEPHIEHAUKYJISIPHO OCH), CEYEHHUs KOHYyca
(mapanmienbHOe OCHOBAHUIO U TIPOXOIAIIEE Yepe3 BEPIIUHY ), CEUCHHUS apa.



BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IIpocTpaHCcTBe. CII0KEHNE U BBIYUTAaHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noxeHue BekTopa no TpéM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mapauienenunena. PemieHue 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM IIpaBWJI JEUCTBUM C BekTopamu. lIpsmoyronpHas cucrema
KoopauHaT B IpoctpaHcTBe. Koopaunatel Bektopa. lIpocreiimme 3amaun B
KOOpJMHATax. YTOJ MexXay BeKTopamH. CKaIsIpHOE NIPOU3BEIACHUE BEKTOPOB.
Bbluncienre yrioB Mexay NpsSMbIMU U INIOCKOCTAMH. KoOpauHAaTHO-BEKTOPHBIN
METOJ IIPU PELICHUN T€OMETPUUECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS NPOrpaMMbl ydeOHOTO TpeaMera
«Marematnkay XapaKTepu3yITCS:

I'paxnanckoe BociuTaHMe:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKOMN MO3UIIMU 00YyYaIOIIErocs Kak aKTUBHOTO
U OTBETCTBEHHOTO 4YJ€HAa POCCHMCKOTO OOIIecTBa, TMPEACTaBICHUEM O
MaTEMaTHYECKUX OCHOBAaX (YYHKIIMOHWPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUH,
polenyp TpakJAaHCKOTO oOmecTBa (BBIOOPHI, OMNPOCH W TMp.), yYMEHUEM
B3aMMOJICUCTBOBATh C COIMAIbHBIMM HHCTUTYTAMH B COOTBETCTBHUM C UX
GYyHKIUSIMA ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOMN IPayKIaHCKON MICHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY W HACTOSIIIEMY POCCHHCKON MaTeMAaTHKH, IIEHHOCTHBIM OTHOIIICHUEM K
JIOCTHXKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MaTeMaTUYE€CKOW IIKOJIbI,
K HCIOJB30BAHUIO ITHX JOCTIDKCHUM B JIPYTUX HayKaxX, TEXHOJOTHsX, chepax
HKOHOMUKHU.

JIlyX0OBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO Hapoza;
C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUSA, ATUYECKOTO  IOBEJEHUS,
CBSI3aHHOI'O C MPAaKTUYECKUM PUMEHEHHUEM JTOCTHXKEHUW HAYKU U JEATEIbHOCTBIO
y4€HOI0; 0OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYECKOe BOCIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MUDPY, BKJIIOYAsl JCTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEUICHUH, pacCy>KI€HUI; BOCIPUHUMYHUBOCTHIO
K MaT€MaTUYE€CKUM acCIlleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

cOPMHPOBAHHOCTHIO YMEHHUS TMPUMEHSTh MAaTeMAaTHUYECKHUE 3HAHUS B
WHTEpecax 370pOBOro U OE30MacHOro0 00pa3a >KMU3HHU, OTBETCTBEHHOI'O OTHOIIICHUS
K CBOEMY 3JI0pOBbIO (3I0pOBOE MHUTaHUE, COATAHCUPOBAHHBIA PEXUM 3aHITUU U
OTIIbIXa, peryJisipHas (U3NIecKasi aKkTUBHOCTS); (U3HMUECKOTO COBEPIIICHCTBOBAHUS,
IIPY 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHON JESITEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYyAY, OCO3HAHHEM ILIEHHOCTH TPYAOIIOOMs; MHTEPECOM K
paznuuHbiM  cepaM  MPOPECCHOHANBHONW  JNEATEIbHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW M €€ MPUJIOKEHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD



Oynymeld mpodeccun M peann3oBbIBaTh COOCTBEHHbIE JKU3HEHHBIC ILJIAHBI;
TOTOBHOCTBIO U CIIOCOOHOCTBIO K  MaTeMaTH4YeCKOMY OOpa3oBaHUI0 U
caMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEH KU3HU; TOTOBHOCTHIO K AKTHBHOMY
Y4acTHUIO B PEIICHUHU PAKTUUECKUX 3a]1ady MaTeMaTUYECKON HAMPaBJICHHOCTH.

IKOJIOTHYECKOEe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO JKOJOTUYECKONW KYJIbTYphl, TOHUMAHUEM BIIASHUS
COI[MATTbHO-?)KOHOMUYECKUX TMPOIECCOB HA COCTOSIHUE MPUPOJAHON U COLMATBHOMN
Cpellbl, OCO3HAaHHWEM TJIOOAJIBHOIO  XapakTepa SKOJOTHYECKUX MpolIieM;
OpUEHTalMel Ha NPUMEHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3aaad B
00J1acTU OKPY>Kalollel Cpeibl, IIIaHUPOBAHUSI TOCTYIIKOB U OIIEHKH UX BO3MOKHBIX
MOCIICICTBUUN [T OKPYKAIOIIEH CPEBI.

IleHHOCTH HAYYHOTO NO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKH ©  OOIIECTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTU4YeCKOM HayKH Kak cdepbl 4YeloBEUECKOW JeATeNbHOCTH, JITarloB €&
pPa3BUTUSL W 3HAUYUMOCTU JUIsl Pa3BUTUS LMUBWIM3AIMHU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKU W MaTEeMaTHYeCKON KyJbTYypOW KaK CpEICTBOM I[IO3HAaHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIISATh MPOCKTHYIO M HCCIEAOBATEIbCKYIO ACSATEIbHOCTD
WHMBUyJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIE Pe3yNbTaThl OCBOCHHUS MPOTPaMMBbl YUEOHOTO MpeaMeTa
«MaTteMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMH
NO3HAGAMENbHBIMU  OClCMBUAMU,  YVHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
oelcmseusiMuU, YHUBEPCANbHbIMU PESYTAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanouvie  nosmasamenvmuvie  Oelicmeus, — 0OechedusaoNm
Gopmuposanue 6a306bIX KOSHUMUBHBIX NPOYECCO8 00y4arowuxcs (oceoenue
Memoo08  NO3HAHUSL — OKPYJCarowe2o  Mupa,  NpumeHeHue  102U4eCKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBUA:

BBIABJISITh U XapaKTEPHU30BaTh CYIIECCTBCHHBIC PU3HAKA MAaTEMAaTHUYCCKHUX
OOBEKTOB, TMOHSATHH, OTHOUICHUH MEXIY MOHATHIMH; (OpPMYyIUPOBAThH
OTIpEJICNICHNS] ~ TOHSATWUN; YCTAaHABIMBATH CYIIECTBEHHBIM  MPU3HAK
KJaccu(uKayM, OCHOBAaHUSA JUIsi OOOOIEHUS W CPAaBHEHUS, KPUTECPUU
IPOBOMMOTO aHAJIN3A,



BOCIPUHUMATh, (OPMYJIMpPOBATb U  NPEeOOpPa3OBBIBATh  CYXKICHMUS:
YTBEPAUTENIbHbIE W OTPULIATEIbHBIC, €AUHUYHBbIE, YacTHbIE M OOIIUE;
YCIJIOBHBIE;

BBIBIITH ~ MATEMATHMYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX;
npemiaraTh KpUTEPUU JUIsl  BBISBIEHUS 3aKOHOMEPHOCTEW W
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HWCIIOJB30BAHWEM 3aKOHOB JIOTHMKH, JE€IyKTUBHBIX WU
WHIYKTUBHBIX YMO3aKIIFOUEHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOATENIbHO JIOKa3aTeNbCTBA  MAaTEMAaTUYECKHX
YTBEPKICHUI (MPSAMBIE U OT MPOTHUBHOI'O), BBICTPAWBATh apryMEHTALUIO,
NPUBOAUTH TPUMEPBl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJI€HUS U BBIBOJBL;

BBIOMpATh CrOco0 penieHus: yd4eOHOM 3amayuu (CpaBHMBATh HECKOJBKO
BapUAaHTOB peEUIeHMs], BbIOMpaTh Hauboiee NOAXOIAMUNA C y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK UCCIIENOBATEIBCKUM WHCTPYMEHT IO3HAHMS,
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpEUHE, MpodiIeMy,
yCTaHaBJIMBAaTh HWCKOMOE€ W  JaHHOe, (opMUpoBaTh  THIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHEHUE;

IPOBOIUTH CaMOCTOSITEIIEHO CTUTAaHWPOBAHHBIN DKCIIEPUMEHT,
UCCIIEIOBAaHWE TI0 YCTAaHOBIEHUIO OCOOEHHOCTEH MAaTeMaTH4YeCKOTO
o0BbeKTa, SBJICHHS, TPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SBICHUSIMH, IPOIIECCAMU;

CaMOCTOATENFHO (POPMYITHPOBATH 0OOOIICHHS U BBIBOBI TIO pe3yjIbTaTam
MPOBEAEHHOTO HAOIOACHUS, HMCCIICAOBaHUS, OICHHBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCA, a TAKXKE BBIJIBHIaTh
MIPETOJI0KEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora c nndopmanueii:

BBISIBJIATH 1e(pUUUTHI MH(OPMALIMH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETa HA
BOIIPOC U IS PEILLICHUS 3a/1a4u;

BbIOMpaTh  MHGPOpPMAIUMIO W3  UCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHBIX BUJOB U OPM MPEACTABICHHUS;

CTPYKTYpUPOBaTh MHGOPMAIIUIO, IPEACTABIATh €€ B Pa3IMYHBIX (popMax,
WLTIOCTPUPOBATH TpadUuecKy;



2)

OILICHUBATh HaJIE)KHOCTD uHpopMaru 1o
CaMOCTOATEIEHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

Yuusepcanonuvie  Kommynukamuemvle Oelicméus,  o0bOecneuusarom

CchOpMUPOBAHHOCMB COYUATILHBIX HABLIKOG 0OVUAIOUWUXCHL.
Oo0menue:

BOCIPUHUMATH U (POPMYIHPOBATH CYKICHUS B COOTBETCTBHH C YCIOBHUSIMHU
U LeJIIMH OOILIEHHUS; ICHO, TOYHO, TPAMOTHO BhIPaXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M NUCBMEHHBIX TEKCTAX, /1aBaTh MOSCHEHUS MO XOIy PEUICHUS
3aJ1a4yd, KOMMEHTUPOBATh MOJYYEHHBIN pPe3yJIbTaT;

B X0/ 00CYKJIe€HUS 3a7]aBaTh BOIPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
poOJIeMBbI, pelIaeMoi 3a/1auu, BBICKAa3bIBaTh UJEH, HALIEJICHHbIE HA TTIOMCK
pelIeHus; COMOCTaBIATh CBOM CYXACHHS C CYXIACHUSMH APYIHX
YYaCTHUKOB JHaiora, OOHapy>KMBaTh pa3inuvMe W CXOJICTBO IMO3MIIMM; B
KOPPEKTHOH Gopme popMyIUpOBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJIbTaThl  PEIIEHWs  3aJadyd,  SKCIIEPUMEHTA,
UCCJIEIOBAHMUSI, IPOEKTA; CAMOCTOATEILHO BEIOMPATh ()OpMAT BBICTYILIICHUS
c y4€TOM 3aj1a4 Mpe3eHTaluu U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4ecTBoO:

MOHUMATh ¥ UCTIOIH30BaTh MPEUMYIIECTBA KOMAaHIHON U WHIUBUY AIbHON
paboThl MpHU peUIeHUU YYEOHBIX 3a/]ad; MPUHUMATh 1EeTbh COBMECTHOU
NEATEeIbHOCTH, TUIAHUPOBATh  OPraHU3aIMI0  COBMECTHOW  paloThlI,
pacmpenenstb BUIBI padOT, JOTOBApUBAThLCA, OOCYX AaTh MPOLECC U
pe3ysbTaT paboThl; 0000IIaTh MHEHHS HECKOJBLKUX JIFOICH;

y4acCTBOBATh B IPYMMOBBIX (popMax paboThl (00CYk1eHHSI, 0OMEH MHEHHU,
«MO3TOBbIE TITYPMbD» W WHBIC); BBIMOJHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATH CBOU JIEUCTBHUSI C APYTUMH WICHAMH KOMaH/IbI;, OLICHUBATh
KaueCTBO CBOETO BKJaga B OOMMHA MPOAYKT IO KPUTEPUSIM,
c(hopMyIMPOBAaHHBIM YUaCTHUKAMH B3aUMOJICHCTBUS.

3) Vhusepcanvhvlie pecynsamuensle oeticmausi, 0b6ecnedusaiom Gopmuposanue

CMbBICII06bIX YCMAHOBOK U HCUZHEHHBIX HABLIKOB TUHHOCMU .

Camoopranusanus:

COCTaBJISITh TUIAH, aJITOPUTM PEIICHUS 3a]1a4H, BBIOUPATh CIIOCO0 PEIICHUS
C y4éTOM HMEIOIIMXCS pPECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOU
uHpopmaruu.

CaMOKOHTPOJIb:

BJIaJCTh HaBBIKAMH MMO3HABATEIbHOU pC(I)JIGKCI/II/I KaK OCO3HaHHA
COBCPIIACMBIX HeﬁCTBHﬁ W MBICIIMTCIIBHBIX HPOLECCOB, UX PC3YyJIbTATOB,



BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS IMPOIIEcca U pe3ysibTaTa
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

*  TIPEABUACTH TPYAHOCTHU, KOTOPBIE MOTYT BOSHUKHYTH IIPU PELICHUU 3a4a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB,
JIAHHBIX, HAWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEMH;

« OIEGHUBATh COOTBETCTBHE pe3yjibTaTa UEIM U YCIOBHUSM, OOBICHATH
IIPUYMHBl JTOCTUXKEHUSI WM HEIOCTHXKEHUS PE3yJbTaTOB ACATEIIBHOCTH,
HaXOJIUTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OmneprpoBaTh MOHATHIMH: TOUKA, IPSIMas, INTOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBHUSI M3 HUX IPU PEUICHUU
TeOMETPHUYECKUX 3a/1a4.

OmneprpoBaTh NOHATUSAMU: MAPATIIEIBHOCTh U MEPIIEHANKYISIPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccuduinmpoBaTe B3aMMHOE pacHOJOKEHUE MPSAMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE.

OmneprpoBaTh MOHATUSAMU: ABYTPAHHbIN yroJl, IPaHu JBYTPAaHHOIO yIiia, pedpo
JBYTPAaHHOTO yIja; JMHEHHBIA Yroj JBYIpaHHOrO yrIja; TrpajaycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh MOHATHSIMH: MHOTOIPAHHUK, BBIMYKJIbIM W HEBBIILYKJIbIHA
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPAHHUKA, TPABIIIbHBII MHOTOTpaHHUK.

Pacno3HaBaTh OCHOBHBIE BHIbl MHOTOTPAHHHMKOB (NMUpaMHIa; TNpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupuinmpoBat  MHOTOIpaHHUKH,  BBIOMpas  OCHOBaHUS IS
KJacCU(pUKauu (BBIMYKJIbIE M HEBBITYKJIble MHOTOIPAaHHUKHU; TPaBUIbHBIC
MHOTOTPaHHHUKH; MPSMbIC U HAKJIOHHBIE MIPU3MBI, TapaJlJIeIICTUTIE b ).

OmneprpoBaTh MOHATHSIMH: CEKyLIas INIOCKOCTh, CEYE€HHE MHOTOTPAHHHUKOB.

OOBACHATP NPUHIMIBI MOCTPOCHUSI CEUEHUH, HUCTOIB3YyS METON CIEIOB.
CTpouTh ce4eHHs MHOTOTPAHHHUKOB METOAOM CJIEIOB, BBINOJHATH (BBIHOCHBIE)
IUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUI CBEPXY, COOKY,
CHHM3Y.

Pemars 3aaun Ha HAX0XK/IEHWE TEOMETPUUECKHUX BEIUYMH MO o0pa3nam Wiu
aITOpUTMaM, TPUMEHSS HW3BECTHBIE AQHAIUTUYECKHE METOAbl MPH PELICHUH
CTaHIAPTHBIX MAaTEMAaTHUYECKUX 3a]a4 Ha BBIUYMCIIEHHUE PACCTOSHUA MEXIy ABYMS



TOYKaMH, OT TOYKM JO TMPSIMOM, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMHUCS TPSIMBIMH.

PemaTe 3aa41 Ha HaXOXKJIEHUE T€OMETPUUECKUX BETMUYUH 0 00pasiiam Uiu
aNropuTMaM, NIPUMEHSS HW3BECTHBIE AHAJUTUYECKUE METONABl IPU PEIICHUN
CTaHJAPTHBIX ~MATEMATMYECKUX 3aa4 HA  BBIUMCICHHE YIJOB  MEXIY
CKPCIIMBAIOIIUMUCI MPSIMBIMHA, MEXAY MPAMOM U IUIOCKOCTBIO, MEKIY
IJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.

Berauciste 00BEMBI M TUIOMIAAN TTOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpH3Ma,
UpaMuJia) ¢ IpUMEeHeHueM (OpMYJT; BBIYUCIISATH COOTHOIIEHUS MEKTY IUIOIIaAsIMU
MOBEPXHOCTEH, 00BEMaMU MTOT0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MOHATUAMHU: CHAMMETPUS B TIPOCTPAHCTBE; LIEHTP, OCh U
MJI0OCKOCTh CHMMETPHUU; LIEHTP, OCh U TIIOCKOCTh CUMMETPUU (PUTYPHI.

N3BnekaTh, mpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HH(OpMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTexax U
PUCYHKAX.

[IpumMensaTh reoMeTpuueckue GakThl A1l pEIICHUS CTEPEOMETPUIECKUX 3a/1ad,
IIPEIOJIAararoMX HECKOIBKO LIArOB PEIIEHUs, €CJIU YCIOBUS IPUMEHEHUS 3a/1aHbI
B sSIBHOU (popme.

[IpumeHnsTh IIPOCTEUIIINE [IpOrpamMMHBbIE cpelacTaa 51
AIEKTPOHHOKOMMYHUKAIIMOHHBIE CUCTEMBI TPHU PEUICHUU CTEPEOMETPUUECKUX
3a1ad.

[IpuBOANTE NpUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPUPOAE U
’KU3HH, pACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpruMeHATh MOJIyYEHHBIE 3HAHUSI HA IPAKTUKE: AHAJM3UPOBATH PEaJIbHBIC
CUTyallud W TMPUMEHSTh H3YyYEHHbIC TOHATHS B IMPOLECCE IIOMCKA PEIICHUs
MaTeMaTU4ecK C(OpMyIUpPOBAaHHON MPOOJEMBbI, MOJICIUPOBATh pealibHbIC
CUTyallud Ha A3bIKE TE€OMETPUU, HCCIEAOBATh MOCTPOCHHBIE MOJEIA C
WCITOJIb30BAHUEM T€OMETPUUYECKHX MOHSATHUH U TEOPEM, armapara ajareOpsl; pemaTh
MPAKTUYECKUE 3a/1a4d, CBA3AHHBIC C HAX0XKJAECHUEM T€OMETPUUECKUX BEJINYHH.

11 KJIACC

OnepupoBaTh MOHATHSAMU: MMIMHIPUYECKAash MOBEPXHOCTb, O0Opa3yrolue
WIMHIPUYECKON MOBEPXHOCTHU; IMITUH/IP; KOHUYECKas IOBEPXHOCTh, 00pa3yIolue
KOHUYECKOW OBEPXHOCTH, KOHYC; CpepuuecKasi HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaiieHus (IMIUHAP, KOHYC, cepa u map).

OOBSACHATH CIOCOOBI MOMYYSHHS TEJ BPALLICHHUS.

KnaccuduimpoBaTs B3auMHOE pacioioKeHUe cepbl U MIOCKOCTH.



OnepupoBaTh MOHATHAMU: IIAPOBOM CEIMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTA; IIapOBOM CIIOM, OCHOBAHME ILIAPOBOIO CJIOS, BBICOTA IIAPOBOIO CIIOS;
IapOBOM CEKTOP.

Bbruncnsate 00BEMBI M IUIOIIAAM  TIOBEPXHOCTEW TEl  BpalleHMUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (popMyI.

OmneprpoBaTh NOHIATUSAMU: MHOTOTPaHHUK, BIIMCAHHBIN B chepy U ONUCaHHBIN
okoJ10 cepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK WJIM TEJIO BPALLCHMUS.

Bb4ucasaTe COOTHOLIEHUS MEXAY IUIOLAAsIMU MOBEPXHOCTEN M 00BEMamMU
10JIOOHBIX TEJI.

N300paxxkatb u3ydyaemble (QUIYpbl OT PYKA M C HNPUMEHEHUEM MPOCTBIX
4epTEKHBIX UHCTPYMEHTOB.

BBITTONHATH (BBIHOCHBIE) MJIOCKHAE YEPTEKU U3 PUCYHKOB IPOCTHIX 00BbEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUEHUS TEJl BPALLECHUS.

W3BnekaTh, MHTEPIPETUPOBATH U NPEeoOpa3oBbIBATh HHPOPMALHIO O
IIPOCTPAHCTBEHHBIX F€OMETPUUYECKUX (PUTYypax, MPEICTABICHHYIO Ha yepTexkax U
pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE [EWCTBUA CIIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCIO0, OOBACHSTH, KAKUMH CBOMCTBAMHU OHU 00JIaJaIOT.

[IpuMeHATH IPaBUIIO NIapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATUSAMU: IEKAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpPA, YIOJd MEXKIY
BEKTOPAaMH, CKaJISIPHOE MTPOU3BENCHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxoauTte cymMMy BEKTOPOB M IIPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKalIpHOE MPOU3BEICHHE, PACKIAAbIBATHL BEKTOP MO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTh TeomeTprudeckue (PakThl s pelICHUsI CTEPEOMETPUUECKUX 3a/1ad,
IIPEANOJIATAIOIINX HECKOIBKO IIAroB PEIIEHUS, ECIIU YCIOBHS IPUMEHEHUS 3a/1aHbl
B IBHOU (popme.

Pemate  mpocreiiive  reoMETpUYECKHE  3aJayd  Ha  IIPUMEHEHUE
BEKTOPHOKOOPJAWHATHOTO METOA.

Pemlarp 3amauM Ha [10Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOILUCHUH U
HaXO0XJI€HUE F€OMETPUUECKUX BEJIMYMH 110 00pa3liaM WM aIropuTMaM, MpUMEHsI
M3BECTHBIC METO/IbI P PEILICHUH CTAaHAAPTHBIX MaTEMAaTHYECKHUX 3a4a4.



[IpumeHATH pocTeNImne MIPOrpaMMHbIE CpencTBa u
AIEKTPOHHOKOMMYHHMKAIIMOHHBIE CUCTEMbl IIPU PEUIEHUH CTEPEOMETPUUECKHUX
3a1ad.

[IpuBONTh NpPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOAE U
YKW3HU, PACIIO3HABATh MPOSIBICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOTYyYEHHBbIE 3HAHUS HA NPAKTHKE: aHAJIU3UPOBATH DPEAbHBIC
CUTyalldd W TIPUMEHSTh HW3YUYCHHbIE IOHATHS B MPOLECCE IOMCKA PEIICHUS
MaTeMaTU4eCcKn CGHOPMYITUPOBAHHONW MPOOJIEMBbI, MOJETUPOBATh pPEaTbHBIE
CUTyalldd Ha S3bIKE TE€OMETPUM, HCCIEIOBATh IIOCTPOCHHBIE MOJEIU C
UCITI0JIb30BAaHUEM F€OMETPUUYECKUX MOHSATUN U TEOPEM, arrapara ajareOphl; pemaTh
MIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXO0K/ICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (ungposere)
n/n NporpamMmsl Beero Kontpoasnbie | IpakTuyeckne | 00PasoBaTelbHble
padoThI padoThbI pecypcenl
1 BBenenmne B crepeoMeTpuio 10
) [IpsiMbIe U TUIOCKOCTH B IPOCTPAHCTBE. 1 1
[MapannenbHOCTh NPSMBIX M IIOCKOCTEH

3 [lepneHUKyYIAPHOCTD NMPSAMBIX U INIOCKOCTEN 12
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: ceueHusi, pacCTOSHUS U YIJIbl 4 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0

11 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
No 1/ HaumeHoBaHue pa3iaesioB U TeM (mupposere)
[
» NPOrpaMMbl Beero Kontpoabnsie | IpakTuueckue o6pazoBaTe/bHbIe
r
paGoThI padoThI pecypeel




1 Tena BpaieHus 12

2 OOBEMEBI TEN S)

3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10

A [ToBTOpEHME, 0606H_ICHI:IC, .
crCcTeMaTH3aIus 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34







IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTposbHble
padoThbI

IIpakTn4yeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/bHbIE

pecypchl

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsMasi, IJI0CKOCTb, IPOCTPAHCTBO.
[TpaBuia n3o0pakeHus! Ha pUCYHKAX:
n300pakeHus MII0CKOCTEH, MapajuleabHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: MepeCCKaromuecs 1miI0OCKOCTH,
MNepeCCKaromuecsd 1nmpamMad U IjI0CKOCTb

[TonsTus: MepeceKkaromuecs miI0CKOCTH,
nepecekarommecs npsamas 1 rmiIOoCKOCTb

3HAKOMCTBO C MHOT'OrpaHHUKAMH,
I/I306pa)KeHI/IC MHOT'OT'PAaHHUKOB Ha
PUCYHKAX, Ha TPOCKIUOHHBIX YEPTCIKAX

HauanbHble cBeieHus 0 KyOe ¥ nupamuse,
uX pa3BEpTKU U Mozenu. CedeHus
MHOT'OI'PaHHHUKOB

HauanbHble cBefieHHs 0 KyOe U mupamu/e,
uXx pa3BeépTKu U Mozenu. CeueHus
MHOT'OI'PaHHHUKOB




IToHsTHE 00 AKCHOMATHYECKOM
IMOCTPOCHUHU CTCPEOMECTPHUU: AKCUOMBI
CTEPCOMETPHH U CIICACTBUSA U3 HUX

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AaKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HIX

TToHsaTHEe 00 aKCHOMATUYECKOM
MIOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIEACTBHSI U3 HUX

10

TToHsaTHEe 00 aKCHOMATUYECKOM
MIOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIEACTBHSI U3 HIX

11

Bzaumuoe PAacCIIOJIOKCHUC IIPAMBIX B
MMPOCTPAHCTBE: IICPECCKAIOIINCCA,
MnapajiCJIbHbIC U CKPCHIMBAOIINECH
IIpsSAMBbIC

12

[TapamienbHOCTE NPAMBIX U IIJIOCKOCTEN B
[IPOCTPAHCTBE: NapajlICIIbHbIE TIPSIMBIC B
IIPOCTPAHCTBE; MAPAJUIEIBHOCTD TPEX
IIPSAMBIX

13

[TapaeapHOCTB NPSIMBIX U TUIOCKOCTEN B
npoctpancTie: [lapamienbHOCTh IPSAMON U
MJIOCKOCTH

14

Vsl ¢ COHaAITpaBJICHHBIMU CTOPOHAMU

15

Yros Mexay NpsIMbIMU B ITPOCTPAHCTBE




16

VYron Mexay npsiIMbIMU B IIPOCTPAHCTBE

[TapamienbHOCTD IIJIOCKOCTEM:

17
napajulesbHbIe JI0CKOCTU

18 CaoiicTBa napayIeIbHBIX MIIOCKOCTEH

19 [Tpocreiimuye npocTpaHCTBEHHbIE (PUTYPBI
HAa TUIOCKOCTHU: TETpasap, KyO,
napajuJieiaenunes

20 [TocTpoenwne ceucHmit

21 [TocTpoenue ceuenuii
KonTponpHas pabora mo teme "llpsimbie u

22 IJIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTh NPSAMBIX U IUIOCKOCTEHR"
[IepnieHAMKYIAPHOCTH IPsAMOM u

23 IUIOCKOCTH: MIEPIEHAUKYJIISIPHBIE PSMBIE B
IIPOCTPAHCTBE

04 [Tpsimble napajuiesIbHbIe u
NEePIEeHIUKYISIPHBIE K IIIOCKOCTH

5 [Ipsimble rapaijienbHble 51

5 NEPIEHIUKYISIPHBIE K JIOCKOCTH

26 [Ipu3Hak nepneHANKyISIPHOCTH IPSIMOU U
MJIOCKOCTH

57 [Ipu3Hak nepneHuKyIsIpHOCTH NPSMON 1

INJIOCKOCTH




Teopema o mpsiMOl NMEPIEHANKYIISIPHON

28 IUIOCKOCTH

29 Teopema o mpsiMOl MEPIEHANKYIIIPHON
IUIOCKOCTH

30 TeopeMa 0 psIMOM ITEPIIEHAUKYJIIIPHOU
IIJIOCKOCTH
[IepnieHAUKyYISp ¥ HAKIIOHHBIE: PACCTOSHUE

31 OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM J10 IIJIOCKOCTH

2 [TepieHIUKyIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM J10 IIJIOCKOCTH
[IepnieHAUKyYSp ¥ HAKIIOHHBIE: PACCTOSHUE

33 OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
PSIMOM J10 IIJIOCKOCTH
[TepieHIUKYIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE

34 OT TOYKH [0 INIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 TUNIOCKOCTH

35 VYTIIBI B IPOCTPAHCTBE: YIOJ MEKIY
IIPSIMOM U INIOCKOCTBIO

36 JIByrpaHHBIN yroJ1, TUHEHHBIN YToJl
JIBYT'PaHHOI'O yTJIa

37 JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl

JIBYTPaHHOTO yTia




38

[leprieHAMKYISAPHOCTD IIOCKOCTEH:
MPU3HAK NEPIICHIUKYIIPHOCTH IBYX
IIJIOCKOCTEMN

39

[IepnieHAUKyYIAPHOCTD IUIOCKOCTEN:
IPU3HAK [EPIEHAUKYISIPHOCTH IBYX
IIJIOCKOCTEMN

40

[IepnieHAUKyYIAPHOCTD IIOCKOCTEN:
HNPHU3HAK HEPIEHIUKYISIPHOCTH ABYX
IJIOCKOCTEMN

41

Teopema o0 TpEX NepHEeHIUKYIIApaX

42

TeopeMa 0 TpEX NEPHEHAUKYIISIPAX

43

Teopema o0 TpEX NepHEeHIUKYIIApaX

44

KonTtponpsHast pabora mo Temam
"TlepnieH IUKYISIPHOCTD MPSIMBIX U

wiockocTe" u "YTibl MeXAYy IPSIMBIMU U

IIocKocTIMU"

45

[TonsTue MHOT'OrpaHHHUKa, OCHOBHBIC

OJICMCHTBI MHOT'OTI'paHHUKA, BBIITYKIIBIC U
HCBBIITYKJIBIC MHOT'OTPAHHHUKH pa3BépTI<a

MHOTI'OTrpaHHHUKa

46

[Ipusma: n-yronpHas npu3ma; rpaHu 1

OCHOBAHMUA IIPU3MBIL, IIpsAMad U HAKIIOHHAA
IMPU3MBI, OOKOBas M MOJIHAS MMOBCPXHOCTH

IMPU3MBI




47

[Tapamienenunen, IpsIMOYIrOJbHBIN
napaJiesienune]] U ero CBOMCTBa

48

[Mupamuna: n-yronpHast nupamMuaa, rpaHu 1
OCHOBaHME HUPAMHJIbI; OOKOBas M MOJIHAS
IIOBEPXHOCTb TUPAMU/IbL; IPABWIIbHAS U
yCeu€HHas MUpaMua

49

[IpaBuIbHBIE MHOTOTPAHHHUKH: TIOHSTHE
NPaBUJILHOIO MHOTOTPaHHUKA; ITPABUIIbHAS
npu3Ma U IpaBUiIbHAS IUPAMUJIA;
I[MpaBUJIbHAaA TPCYTOJIbHAA IMUpaMuaa U
IIPABWIBHBIN TETpadap; KyO

50

[IpencraBieHue o NpaBUIBHBIX
MHOIOIpaHHHMKAaX: OKTadp, JOACKadIp U
UKOCadP.

51

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMCTPUS
OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, IIIIOCKOCTH.
OJIEMEHTHI CUMMCTpPUH B ITUpaMUiaXx,
napajejicnmIie 1ax, nmpaBUJIbHbBIX
MHOT'OI'paHHUKAaxX

52

Brruncnenue 21€MEHTOB MHOTOTPaHHHUKOB:
pEOpa, AuaroHau, yrisl

53

[Tnomaas 60KOBOY MOBEPXHOCTHU U MOJTHON
MOBEPXHOCTHU MPSMOM MPU3MBI, ILIOIIAdb
OCHOBaHUH, TeopeMa 0 OOKOBOIA
MMOBEPXHOCTHU MPSIMON IPU3MBI




[Tnomaas 6OKOBOM MOBEPXHOCTH U
MOBEPXHOCTHU MPaBUIILHOM MUPAMU/IBI,

54 TEopeMa O TUIOIIAI OOKOBOM MOBEPXHOCTH 1
YCEUEHHOU MUPaMU/IbI
KonrtponbHas pabora no reme
55 " " 1
MHororpanHuku
56 [onsarue 06 06bEMe 1
57 O0BEM TUpaMu bl 1
58 O0BEM upamMuIbI 1
59 O0BEM TUpaMu bl 1
60 O0BEM upamMu b1 1
61 O0BbEM TPU3MBI 1
62 O0BEM TTPU3MBI 1
63 O06BEM npu3MBbI 1
KonTponabnas pabora no teme "O0bEMBI
64 MHOTOTPaHHHUKOB" 1
[ToBTOpeHue, 0600IIEHNE CUCTEMATH3AITIS
65 3HaHui. [locTtpoeHue ceyennmii B 1
MHOTOTpaHHHKE
[ToBTOpeHuUe, 06001IeHNE CHCTeMaTH3AIINS
66 3HaHMW. Berunciaenue pacCToOsSHUN: MEXTY 1

ABYMs TOYKaMH, OT TOYKHU OO HpSIMOﬁ, OoT

TOYKH 0 IIIOCKOCTH, MCKOY
CKPCIIUBAOIHUMHUCA ITPAMBIMUA




67

HtoroBast koHTpoJIbHAs paboTa

68

[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXIY
CKPEIIMBAIOIIUMUCS IPSIMBIMU, MEKIY
IIPSIMOM U TNIOCKOCTBIO, IBYTPaHHBIX
YTJIOB, YTJIOB MEXAY IUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposbHble
padoThI

IIpakTn4yeckue
padoTsbI

JlaTa
U3YYeHUS

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/bHbIE

pecypchl

Cdepa u map: ueHTp, paanyc, IuaMeTp;
IO/ IOBEPXHOCTH Chephl

B3aumMHoe pacrionoxeHue chepbl u
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

N3o0paxkenue cdepsl, mapa Ha
mmockocTu. CeyeHus mapa

]_II/IJ'II/IH)IpI/I‘-IGCKaSI IMOBEPXHOCTD,
o0pa3yromue MUINHIPHIECKOM
IMOBEPXHOCTHU, OCb HHHI/IHI{pI/I‘ICCKOﬁ
IOBEPXHOCTH

Hunuaap: ocHoBaHUS 1 OOKOBast
MOBEPXHOCTh, 00pa3yroIias u och;
IUIOIAas OOKOBOM M MOJIHOM
IOBEPXHOCTH

N300paxkeHre NUIMHAPA HA TIIOCKOCTH.
PazsépTka unnunapa. Ceuenus

UIMHIPA (TI0CKOCTHIO, MapaieTbHON
WJIH TIePICHAUKYIISIPHON OCH IIHIIMHIpA)




Konunyeckas noBepxHOCTh, 00pazyroime
KOHUYECKOH MOBEPXHOCTH, OCh U BEPILIHNHA
KOHUYECKOW MOBEPXHOCTHU

Konyc: ocHOBaHue U BepIIKHA,
oOpasyrolas U 0Cb; IUIOLIa b OOKOBOH U
IIOJIHOW ITOBEPXHOCTH

Yceu€HHbI KOHYC: 00pa3yromye u
BbICOTA, OCHOBAaHHUA U OoKoBas
IIOBEPXHOCTH

10

N300pakeHne KOHyca Ha TIOCKOCTH.
Pa3Béprka konyca. CeueHust KoHyca
(TIOCKOCTHI0, MapaJlIeNIbHON OCHOBaHMUIO,
Y IUIOCKOCTBIO, MPOXOISIIEH yepe3
BEPILNHY)

11

KomOunamums ten BpareHus u
MHOTOTPAaHHUKOB

12

MHoOrorpanHuK, OMCaHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B
MHOT'OTPaHHUK MJIU B TEJIO BpalCHUS

13

ITonsatue 00 00BéMme. OCHOBHEIE
CBOIiCTBA 00BEMOB TEN

14

OO0BEM UIMHIIpa, KOHYyCa

15

OO6béM 1mapa ¥ miomaib chepol




[Tono6Hble Tena B MpOCTPAHCTBE.

16 CoOTHOILIEHUS MKy TUIOIIAIIMHU
MOBEpPXHOCTEH, 00bEMaMU TOJOOHBIX TEI
17 Kontponbnas padota mo temam "Tena
BpamieHus" u "O0beMbl Ten"
18 BexTop Ha MJI0CKOCTH U B IPOCTPAHCTBE
19 Crno)keHue ¥ BBIYNTAHHE BEKTOPOB
20 YMHOXEHHE BEKTOpa Ha YHCIIO
Paznoxenne  BekTopa 1o  TpéM
21 HEKOMIUTaHapHBIM BekTopaM. [IpaBuio
napasuieNienunena
Pemenne 3amad, CBSI3aHHBIX C
22 IIPUMEHEHUEM IIPABUII JIEUCTBUH C
BEKTOpaMHU
[IpsiMoyronbHas cucteMa KOOpIUHAT B
23 npoctpanctBe. KoopanHatsl BeKTOpa.
[Ipocreiimune 3agaun B KOOpAUHATaX
04 VYron mexay Bektopamu. CKansipHOE
MIPOU3BE/ICHNE BEKTOPOB
Brruucnenue yrioB MexXIy IpsIMbIMHA U
25 IJIOCKOCTSIMU
26 KoopannaTHO-BEKTOPHBIN METOJT TPU

peIICHUU I'COMCTPUYICCKUX 3a1av




27

KontponbHas padota nmo teme "BekTopsr
Y KOOpJIMHATHI B MPOCTpaHcTBE"

28

[ToBTOpeHuEe, 0600IIEHNE U
cucremMaru3anus 3HaHu. OCHOBHBIC
¢burypsl, GakTel, TEOPEMBI Kypca
IJIAHUMETPUHU

29

[ToBTOpEeHuE, 0000IIEHNE U
cucreMmarusanus 3HaHuii. OCHOBHbBIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpeHUE, 0600IICHNE 1
cUCTEMAaTH3aMs 3HAHUNA. 3a1aun
TUTAHUMETPUHU B METOJIBI HX PEIICHUS

31

[ToBTOpenue, 06o0IIEeHNE U
cUCTEMATH3aMs 3HAHUNA. 3a1aun
TUTAHAMETPUHU B METOJIBI X PEIICHUS

32

[ToBTOpenue, 0600IIEeHNE U
cucreMarusanus 3HaHuii. OCHOBHbIE
¢burypsl, GakThl, TEOPEMBI Kypca
CTEpEOMETPUH

33

WroroBas koHTpoJsibHas paboTa

34

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTH3aIlus 3HaHU

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

34







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA OBA3ATEJ/IBHBIE YYEBHBIE
MATEPHAJIBI IJ1S1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET






