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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueGHOro kypca «l'eomerpusi» 6a30BOro ypoBHs s
obyuarommxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepaabHOro
TOCyZapCTBEHHOTO 00Pa30BaTEIHHOTO CTaHIAPTa CPEAHETO OOIIEeTro 00pa30BaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHWIO, W TPAAUIUNA POCCUKUCKOTO 00pa30BaHUS.
Peanuzamus nporpaMMbl 00ecIIieunBaeT OBIAJACHUE KIFOUEBBHIMU KOMIIETEHITUSIMH,
COCTaBJISIIONIIIMU OCHOBY IS CaMOpPa3BHUTHs W HEMPEPBIBHOTO 0OOpa3oBaHUS,
IEJOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO Pa3BUTHUSA
JUYHOCTH O0YYarOIINXCSl.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHoCTh yueOHOTro Kypca TreOMETpUM Ha YPOBHE CpPEIHEro OOIIero
0o0pa3oBaHusi OOYCIOBJIEHA MPAKTUYECKOM 3HAYMMOCTBHIO METANPEIMETHBIX U
MPEIMETHBIX PE3YJIbTaTOB OOYyYEHHsS] TE€OMETPUU B HAIpPaBICHUU JUYHOCTHOTO
pa3BuTHs oOydarommxcs, GopMHpOBaHUA (YHKIIMOHATBLHON MaTeMaTH4YeCKOM
I'PaMOTHOCTH, U3YUYEHUS IPYTUX y4eOHbIX AUCHUIUIMH. Pa3BuTue y oOyuaromuxcs
MPaBUWIbHBIX TMPEJCTABICHUM O CYIIHOCTH U TMPOUCXOXKICHUU TC€OMETPUUYECKUX
abCTpakmuii, COOTHONIICHHH PEAIbHOTO M HWICATHHOTO, XapaKTepe OTPaKCHUS
MaTeMaTH4YeCKOW HAyKOW SBIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MAaTEMaTHUYE€CKOTr0 MOJACIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYUHOT'O MUPOBO33PEHUS
yYaIIUXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJamnTaiid B
COBPEMEHHOM OOIIIECTBE.

['eomeTrpust gBisieTcss OJHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, Tak Kak OOECIeYMBAEeT BO3MOXHOCTh H3Y4YEHHUS Kak
JUCLUUIUIMH €CTECTBEHHO-HAYYHON HAIMPaBICHHOCTH, TaK U TYMaHUTApHOM.

Jlornueckoe MbllUIeHUE, (HOpMUpYyEMOE MpU H3YYEHUU OO0yHarOUIUMHUCS
MOHSATUHHBIX OCHOB T€OMETPHH M TIOCTPOCHUHU LIETIOYKU JTOTUYECKUX YTBEPKICHUMN
B XOJI€¢ pEeLIEeHUsI Te€OMETPUUYECKUX 3a7ady, YMEHHE BBIJBUraTh M OIPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPU PEIICHUH 3a7ad €CTECTBEHHO-
Hay4YHOTO IIMKJIa, B YaCTHOCTH U3 Kypca (PU3UKHU.

YMeHue OpUEeHTHUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00macTsIxX aesTenbHOCTH dYenoBeka. OpHEHTalus YelOBeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOJAMMOE YCIOBHUE €ro CoIMalbHOro ObITHS, (opma
OTPAKEHUSI OKPYXKAIOIIETO0 MHUpPA, YCJIOBUE YCIEHUIHOTO TMO3HAHUS W aKTHUBHOTO
npeoOpa3oBaHus  JeHCTBUTENLHOCTH. OmepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamu OO0BENMHSIET pa3HbIe BUIALI Y4YEOHOH U TPYAOBOW JACSATEIBHOCTH,



SBIISICTCSI OJHUM W3 NPO(PECCHOHAIBPHO BAKHBIX KadeCTB, MOITOMY aKTyallbHa
3aa4a (OPMHUPOBAHUSA Yy OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBINUICHUS Kak
Pa3HOBUJAHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
TIOJITOTOBKE K MPAKTUYECKON JCATEITBHOCTH IO MHOTHUM HAIIPABIICHHSIM.

Ilens ocBoeHus mporpaMMmbl yueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0O0yueHuss — o0OmeoOpa3oBaTenbHOe W OOLIEKYJIbTypHOE pa3BHUTHE
oOyyJaroruxcst ~ 4yepe3  oOecredyeHWe  BO3MOXKHOCTH  NPUOOpETeHHs U
UCTIONB30BAaHUSI CHUCTEMAaTHYCCKUX TI'E€OMETPHUYECKMX 3HAaHWW W JICHCTBUH,
CHEeM(PUIHBIX T€OMETPUH, BO3MOKXHOCTH YCIEIIHOTO MPOIOJDKEHUS 00pa3oBaHus
TI0 CTHCIUATBHOCTSM, HE CBS3aHHBIM C TIPUKJIATHBIM UCTIOB30BAHUEM T€OMETPHUH.

[lporpamma 1o reomerpuu Ha 0a30BOM YpOBHE MpeqHAa3HAueHa st
00y4JaromuXcsi CPEAHEH MIKOJIBI, HE WCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHHUN
Ha ypOBHE OCHOBHOTO 001ero oopasoBanus. Takum oOpa3om, oOydaroniuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTHYECKHE YMEHHsI, CBS3aHHbBIC
co crenu(uKoil TEOMETPUHM W HEOOXOJUMBIE [UIS J>KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh M3YyUUTh T'€OMETpUI0 Ooiiee
r1y00Ko, €clii B JalbHEHIIEM BO3HUKHET HEOOXOIMMOCTh B TE€OMETPHUYECKHX
3HAHUAX B MPOPECCHOHANBHON EATEeIHLHOCTH.

JlocTmKeHHE 1M OCBOCHHUS MPOrPaMMbI OOECIIEUMBACTCS pPELICHHEM
COOTBETCTBYIOIIMX 3anad. [IpuopUTeTHBIMH 3aJadyaMH  OCBOCHHS Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kimaccax siBistOTCA:

e (dopMupoBaHHWE TPEACTABICHUS O TEOMETPUU KaK YacTHU MHUPOBOM

KyJBTYPBbI M OCO3HaHHE €€ B3aMMOCBS3H C OKPYIKAIOLIIM MHPOM;

o (dopMHpOBaHHE TPEACTABICHUS O MHOTOTPAaHHUKAX W TElIax BpaIICHUS
KaK O BOKHEHIINX MATEMAaTHYECKUX MOJICIISX, TIO3BOJISIONIUX OMUCHIBATH
Y M3y4YaTh pa3HbIC SBJICHHS OKPYKAIOIIETO MUPA;

e (opMupoBaHWE YyMCHHs paclO3HABaTh Ha YEPTEkKaxX, MOJCISIX U B
peaTbHOM MHPE MHOTOTPAHHUKHU U TeJa BpalllCHMSI,

e OBJIaJICHUEC METOJAMHU PEIICHHUs 33a/a4 Ha MOCTPOCHHS HA M300paKEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMHU MOHATHSIMH O
MHOTOIPaHHHMKAX M TEJIax BPAIICHUS K UX OCHOBHBIMU CBOWCTBAMH;

e OBJIAJEHUE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THIIOB  3ajady;
dopMupoBaHHEe YMEHHS TPOBOJUTH  HECIOXKHBIC  JIOKA3aTeIbHBIC
pacCcyXJIeHHs B XOJ€ PEIICHHS CTEPEOMETPUYECKHX 3alad M 3agad C
MPAKTHYECKUM COJICP)KaHUEM;

e Dpa3BUTHE  UHTCIJICKTYyallbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydarommxcs, MO3HABATEIbHON  AKTUBHOCTH,  HCCIIEIOBATEIbCKUX
YMCHHM, KpUTUIHOCTH MBIIILICHYS;



e (opmupoBaHue GyHKIIMOHATBHOM rPaMOTHOCTH, pEIEeBaHTHOU
F€OMETPUU: YMEHUE PACIO3HABaTh IPOSIBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B peaNbHBIX KU3HEHHBIX
CUTYalUsIX M TMpPU HU3YUYEHUU NPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (HOpMyIupoBaTh HX Ha SA3bIKE
Ir€OMETPUM U CO3aBATh T€OMETPUUECKUE MOJAEIIH, IPUMEHATh OCBOCHHBIN
r€OMETPUYECKUN ammapar Juisl PELIeHUs IMPAaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATh U OLIEHUBATD MMOJyUYEHHBIE PE3YJIbTATHI.

OTIMYUTETBPHON OCOOEHHOCTHIO MPOTPAMMBbI SIBJISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B HAYaJe €ro H3y4YEeHUs 3a]ad, peIlacMbIX Ha YPOBHE
UHTYUTUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa3oM opraHu3oBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pAa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOI'O
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JaJbHENIIEMY U3YYEHHUIO NIPEIMETA.

[Ipennourenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
MPAaKTUYECKON JEATENbHOCTU. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydalmxcsi B Kypc€ CTEPEOMETPUM IPOBOAUTCA 3a CUET peuieHus 3aJad Ha
CO3JaHME  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEpPUPOBAHUE
POCTpPaHCTBEHHBIMU oOpazamu. CozmaHue oOpa3a TPOBOAUTCS C OMOPOM Ha
HarjasAHOCTh, a OIEepUpPOBaHME O00pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COJICPHKAHUS.

OcHoBHBIE cozepiarenbHble TUHUN Kypca «I'eomerpum» B 10-11 kmaccax:
«MHuororpanHukmn», «lIpsMple U MIIOCKOCTH B IIPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpBI U KOOPAUHATHI B IPOCTPAHCTBE». PDOPMUPOBAHUE JTOTUYECKUX YMEHUN
pacupenensercd HeE TOJIBKO II0 COJEp)KaTeNIbHBIM JIMHUSM, HO W IO TojAaM
0o0y4eHHs Ha YPOBHE CPETHEro 00I11ero oopazoBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJbTaTam
OCBOCHHS pabouell mporpaMMbl, pacmpeneN€HHbBIM 10 TroJaM OO0ydeHus,
CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4YTOObl OBJAJE€HHE T'€OMETPUUECKUMHU
MOHATHUSIMU Y HAaBBIKAMH OCYILIECTBIISUIOCH MOCIEI0BATEIBHO U MOCTYIATENBHO, C
cOOJII0/IEHHEM TPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAIUCH B
oOILIyI0 CUCTEMY T'€OMETPUYECKHUX MPEJICTABICHUN OOyYarouIuxcs, paciimpss u
yrayOssist e€, oOpa3ysi MpOYHbIE MHO)KECTBEHHBIE CBSI3U.



MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenne reomerpum orBoaurcs 2 yaca B Hepenro B 10 knacce u 1 vac B
Heaemo B 11 kimacce, Bcero 3a 1Ba roga o0yuenus - 102 y4eOHbBIX daca.



COJEPKXAHME YYEBHOI'O KYPCA
10 KIIACC

IIpsiMbIe U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpuu. Touka, nmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. IloHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIIEACTBUSA U3 HUX.

B3aumMHOe pacnonokeHre nNpsMBIX B IIPOCTPAHCTBE: IE€PECEKarOLInECH,
NapajuleJibHble M CKpeuuBaromuecs npsMble. [lapamienbHOCTs NPsAMBIX U
IJIOCKOCTEM B  IIPOCTPAHCTBE: IMApAJUICIBbHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MMAPALIETBHOCTh TPEX MPIMBIX; NMAPAIUICIBHOCTh NMPSIMOU Y TIJIOCKOCTU. YTJbI C
COHAIIPABJICHHBIMUA CTOPOHAMH; YIOJl MEXKAY TMPSIMBIMU B IPOCTPAHCTBE.
[TapaytenbHOCTH IJIOCKOCTEM: [apaJuIeIbHbIE IJIOCKOCTH; CBOWCTBA
napajieNbHbIX Iiockocter. [lpocrteifne mnpocTpaHcTBeHHbIE (QUIypbl Ha
IUIOCKOCTHU: TE€Tpa’p, KyO, napaieiaenunes; IoCTPOCHUE CEUECHUN.

[leprieHAUKYISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPIECHANKYJIISPHBIE NPSIMBIC B
IIPOCTPAHCTBE, IPSMBIE MapaUICNIbHbIE W NEPIECHAUKYJSPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHIUKYISIPHOCTH IIPSAMOM M IUJIOCKOCTH, TEOpeMa O NPSMOU
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJI MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYI'PAHHBIM  yroj, JIMHEMHBIM yroa JBYTPAHHOIO  yIJa.
[lepieHOUKYJISIP U HAKIOHHBIE: PACCTOSIHUE OT TOYKH IO IUIOCKOCTH, PACCTOSTHUE
OT  TpsAMOM 10  TIJIOCKOCTH,  MpoeKius  ¢GUrypel  Ha  IUIOCKOCTb.
[lepnieHAUKYIJISIPHOCTh  IUIOCKOCTEM:  NIPU3HAK  IEPHEHAUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX NEPIEHAUKYIIAPaX.

MHororpaHHuKHu

[loHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTBI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKAa MHOTOrpaHHuka. [Ipusma: N-yronpHas
pU3Ma; TpaHu U OCHOBAHUS MPU3MBI;, MpsMas U HAKJIOHHAs MPU3MBI, OOKOBas U
IIOJIHAs IIOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MIPSIMOYTOJIbHBIN
napajieJienune]; 1 ero cBoucrtpa. [lupamupa: N-yrompHas nupamuja, TPaHd H
OCHOBaHME MUPAMU/IBI; OOKOBAs M TIOJTHAS IOBEPXHOCTh MUPAMU/IBI; MIPABUIIbHAS U
yceuéHHasg mnHupaMuga. OJIEMEHTbl Npu3Mbl W nupamuiabl. [IpaBuiibHbBIE
MHOTOI'PaHHUKHU: TMOHATHUE MPABUJIBHOI'O MHOTOTPAaHHUKA; IIPABUIIbHAS IIPU3Ma U
MpaBWIbHAs TNHUPaMUIA; IPaBUJIbHAsA TPEYrojbHAs NHUPAMUNA W TPABUIIbHBIN
terpa’ap; KyO. IlpencraBieHue O MPaBWIBHBIX MHOTOIPAaHHUKAaX: OKTadJp,
noaeKa’Ip ¥ ukoca’ap. CeueHus MpU3Mbl U TUPaMU/IbI.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOYKH, MPSIMOIA,
IUIOCKOCTU.  ODJEMEHTBl CUMMETPUM B NHpPAMHMAAX, NapajuieNenunenax,
MPaBUJILHBIX MHOTOIPaHHUKAX.



Brruucnenne 9JIeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHaNIM, YTJIbL
[Tnomaas OOKOBOWM MOBEPXHOCTH W TIOJHOM TOBEPXHOCTH NPSIMOM TPHU3MBI,
oAb OCHOBAaHUM, TeopeMa O OOKOBOW MOBEPXHOCTU MPSIMOM TMPHU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH TMPABWIHHON MHUPAMUIBI,
TeopemMa O IUlomanu yceu€éHHoM mnupamuabl. [loHsitue 006 00bEMe. OOBEM
MUPAMU/JIbI, TPU3MBL.

[Tomo6ubie Tenma B mpoctpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tena Bpamenust

Hunuuapuyeckas MOBEPXHOCTD, oOpazyronue UUJTUHIPUYECKON
MOBEPXHOCTH, OCh UMJIWHIPUYECKON TMOBEpXHOCTU. [lunuHIp: ocHOBaHUA U
OOKOBasi TOBEPXHOCTb, OOpasylolias M OChb, IUIOMAJb OOKOBOM W TOJHOMN
MOBEPXHOCTH.

Konnyeckass moBepXHOCTh, 00pa3yromuye KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKOH nmoBepxHocTu. KoHyc: OCHOBaHME M BepIIMHA, 00pa3yroas
U OCh; IUIOMAAh OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yloliiie U BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, TUaMETp; IUIOIIAJb MOBEPXHOCTU CGEpHI.
B3anMHoe pacmonoxkenue chepsl U IMIIOCKOCTH, KacaTellbHAs TIOCKOCTh K cdepe;
TIJI0IA b ChEepPHI.

N306paskeHue Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka UIMH/pa U KOHYCA.

KomOunanuu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHUCaHHBIA OKO0JIO cdephl; cdepa, BOUCAHHAST B MHOTOTPAHHUK, WU TEJO
BpallCHUS.

[Tonsatue 06 06bEMe. OCHOBHBIE CBOKCTBA 00BEMOB Te. Teopema 006 00béEMe
IPSIMOYTOJILHOTO Tapajuienienumnena v cieactBus u3 He€. OObEM UMIMHApA,
KoHyca. O0BEM 1apa u miomaab cepol.

[logoOuble Tena B mpocTtpancTBE. COOTHOIICHUS MEXKIY IUIOAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJL.

Ceuennsi mwiIMHApa (MapaJyIeIbHO W MEPHEHIUKYJSIPHO OCH), CEYEHUs
KOHyca (mapajijieIbHO€ OCHOBAHHMIO M TPOXOJAIIEE uYepe3 BEpIIHMHY), CEUCHUS
mapa.

BekTopbl U KOOPANMHATHI B POCTPAHCTBE

Bekrtop Ha miockocty ¥ B mpocTpaHcTBe. Cli0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHO)K€EHHE BEKTOpa Ha yucio. Pa3noxxkeHue BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BekropaM. IlpaBwio mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBujl JACUCTBUU ¢ BekTopaMu. [IpsMmoyroisibHasg cucrema



KoopauHaTt B mpoctpaHcTBe. Koopamnatel BekTopa. IIpocreitmme 3amaun B
KOOpAMHATaX. YTOJd MEXIy Bekropamu. CKalIpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnienne yrioB Mexay NMpSAMbIMU U IUIOCKOCTSIMU. KoOpamHaTHO-BEKTOPHBIM
METO/I PU PEUICHUN T€OMETPUYECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATbBI

JIngHOCTHBIC pE3yJbTaThl OCBOEHHS IMPOTPAMMBI  YIECOHOTO TIpeaMeTa
«MaremaTuka» XapakTepU3yIOTCS:

I'paxxnanckoe BociuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIINNA 00YUAIOMIEroCs] Kak aKTHBHOTO
U OTBETCTBEHHOIO WICHAa POCCHUHCKOro OOIIeCTBA, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUM,
nporeayp TpaxiaaHCKoro ooOmiecTBa (BBIOOPHI, OMNPOCHI U Tp.), YMEHUEM
B3aHMOJICICTBOBATh C COLMAIBbHBIMU HHCTUTYTAMHU B COOTBETCTBUU C HX
GYHKIUSIMY ¥ Ha3HAYCHHUEM.

IIaTpuoTHyeckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUNCKOM IpakJaHCKOW UJICHTUYHOCTH, YBOKCHUS K
MPOLUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTUKH, IEHHOCTHBIM OTHOILIIEHUEM K
JOCTHKECHUSAM POCCHICKUX MATEMATUKOB U POCCUMCKOW MAaTE€MaTHUYE€CKOW IIKOJIBI,
K HCTOJIb30BAaHHMIO ATHUX JOCTH)KCHHUH B JIPYTMX HayKaxX, TEXHOJOTHsiX, cpepax

DKOHOMUKHU.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA
OCO3HAaHUEM Ty XOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJa;

c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEIACHUS,
CBSI3aHHOTO C MPAKTUYSCKUM MMPUMEHEHHUEM JTOCTH)KCHUIN HAyKH U JICITCIIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOWUHUBOTO OYIYIIIETO.

JcTeTHYECKOEe BOCITUTAHME:

ACTETUYCCKUM OTHOIIEHUEM K MHUPY, BKJIIOYAs 3CTETUKY MaTeMaTHYeCKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pELICHUH, pacCyKJIeHUN;
BOCIIPUUMYHUBOCTBIO K MATEMATHICCKUM acIieKTaM Pa3IuIHbIX BUIOB UCKYCCTRBA.

du3nyeckoe BOCIUTAHNE:

c(hOPMHUPOBAHHOCTHIO YMCHHS TPUMEHATH MaTEeMaTHYCCKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U 6e30macHOro 00pasa )KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE NMHTaHKE, COATaHCHUPOBAHHBIM PEXUM 3aHATHH U

OT/bIXa, peryJsipHas busnueckas AKTUBHOCTB); bu3nuecKoro
COBEpIIICHCTBOBAHU, npu 3aHATHAX CTIOPTHBHO-0370POBHUTEIHLHON
JEeSITeTbHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
paznuyHbiM  chepaMm  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccud W pean30BbIBATH COOCTBEHHBIC JKU3HECHHBIC IIJIAHBI;



FOTOBHOCTBIO M  CHOCOOHOCTBIO K  MaTeMaTUYeCKOMYy OOpa3oBaHUI0 U
caM000Opa30BaHUI0 Ha TPOTSHKEHWU BCEW >KW3HHU; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHIO B PEIICHUU MPAKTUYECKHUX 3a/1a4y MaTEMAaTHYECKON HAIIPaBICHHOCTH.

IKO0JI0THYECKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO IKOJOTUUECKON KYJIbTYpbl, MOHUMAHUEM BIIHUSHUS
COIMATIbHO-?)KOHOMUYECKUX IMPOIECCOB Ha COCTOSIHUE MPUPOJHON M COLMATBLHON
Cpenbl, OCO3HAaHHWEM TJIOOATBHOTO XapakKTepa JKOJOTHYECKUX  MpoOJeMm;
OpUEHTallue Ha TPUMEHEHUE MaTeMaTU4YeCKUX 3HAHUM NJis pelleHUs 3aiad B
00JIacCTH  OKpY >Karolllell cpenpl, IUIAaHUPOBAHUS TIOCTYNIKOB M OIICHKH HX
BO3MOXHBIX ITOCIICICTBUN I OKPY>KAIOIIEH CPEbI.

LleHHOCTH HAYYHOI'O TIO3HAHMS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPAKTUKH, [MOHUMAaHUEM
MaTeMaTUYeCKOW HayKuh Kak c]epbl uenoBEeYeCKOW MesTebHOCTH, JTaroB €&
pa3BUTHA M 3HAYUMOCTH IS Pa3BUTHUS IUBWIM3ALMK; OBJIAJACHUEM SI3bIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEACTBOM IIO3HAHUS MUPAa;
TOTOBHOCTBIO OCYILIECTBIISITh MPOCKTHYI0 M HCCIEIOBATEIbCKYIO JAESITENbHOCTD
WHJIMBUAYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe PE3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TpeaMeTa
«Marematuka XapaKTepU3yITCs OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUSHBIMU
oelucmsusiMuU, YHUBEPCAalIbHbIMU PecyIAMUSHbIMU OCUCTNGUIMU.

1)  Vuusepcanrvnvie — noznasamenvuvle  Oelicmsus, — 0Oecnevugarom
Gdopmuposarue 6a308bIX KOSHUMUBHLIX HNPOUECCO8 00YUaAOWUXcsi (0c8oeHue
Memoo0o8  NO3HAHUSL — OKpYxHCcalowe2o  Mupa,  NpUMeHeHue  J102UYeCcKUux,
ucciedosamenbCcKux onepayuil, ymeHrull pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAeiicTBU:

e BBIABIIATH U XaPaKTEPHU30BaATh CYIIESCTBCHHbBIE MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHSATUN, OTHOLICHUW MEXIY TMOHATUAMH; (HOPMYIUPOBATH
OTIpENCNICHHs]  TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(ukanuy, OCHOBAaHUA ISl OOOOIICHHS M CpaBHEHUS, KPUTEPHUU
MPOBOAMMOTO aHAJN3a;

e BOCIpPUHUMATH, (opMymHpoBaTh W NPeoOPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTpHULIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeurss B (aKkTaxX, JTAHHBIX, HAONIOACHUSAX W YTBEPKIACHUIX;



npemjiaraTb  KpUTEpUM Ui BBISIBJICHMS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JleNaTh BBIBOJbI C HCIIOJIb30BAHWEM 3aKOHOB JIOTMKHU, JEIYKTUBHBIX W
VHIYKTUBHBIX YMO3aKIIOUYEHUN, YMO3AKJIFOYCHUH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKJICHUN (MPSMBIE U OT MPOTHUBHOIO), BBICTPAUBATh apryMEHTALUIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJIEHUS U BBIBOJIBL;

e BbIOMpaTh cHoOcOO pemeHuss y4eOHOM 3aJayu (CpaBHMBATh HECKOJIBKO
BApUAHTOB peELIEHUs, BbHIOMpaTh Hauboiee MNOAXOMANIMI € Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBarejLCKHe 1eCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK MCCJIENI0BATENbCKUI MHCTPYMEHT MO3HAHMUS;
bopMyaupoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUnE, Mpodiemy,
yCTaHaBIWBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOSTENIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHME TI0 YCTAaHOBJIICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
OOBEKTa, SBJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMHU, SBJIICHUSMU, IPOIIECCAMH;

e CaMOCTOSITENBHO (OPMYTUPOBATH OOOOIIEHHUS M BBIBOJIBI 110 pe3yIbTaTaM
MPOBEAEHHOTO HAOJIONEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI;

e IIPOTHO3MPOBATh BO3MOXXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIJBUIaTh
IIPEATNOJIOKEHNS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pa6ora ¢ undpopmanmeii:

e BBIBIATH JACPUIUTH UHGOPMALIMH, JTaHHBIX, HEOOXOJUMBIX IJIsi OTBETa
Ha BONPOC U JJI PELICHUS 3a]auH;

e BbIOMpaTh UMH(OpPMALMIO U3  HMCTOYHUKOB  PA3jIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
Pa3TUYHBIX BUJOB U OPM MIPEICTABICHHUS;

e CTPYKTYpUpOBaTh MH(GOPMALIMIO, IPEJCTABIATh €€ B Pa3Iu4HbIX (HOpMaXx,
WTIOCTPUPOBATH TpadUUuecKy;

e OLEHUBATH HaAEXKHOCTD uH(popmanuu 1o CaMOCTOSATEIILHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  Vwuusepcanomuvie KOMMYHUKamueHvle  Oelcmeus,  0becneuusaom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00YVUATOUWUXCSL.

OO0menue:



BOCIIPUHUMATh W (QOPMYJIHPOBATH CYXIEHHUS B COOTBETCTBUU C
YCJIOBUSIMHU U IEJIAIMH OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX U NMHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHPOBATh MOJYyUYCHHBIN pe3yJIbTaT;

B X0JIe 0OCYKJIEHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYX1a€MOM TEMBI,
poOJIeMBI, peraeMon 3aa4u, BEICKA3bIBaTh UCH, HAIICIICHHBIC HAa TIOUCK
pEIICHHs; COIMOCTaBISATh CBOUM CYXICHUS C CYXICHHSIMH JPYTHUX
YYaCTHUKOB JHANIoTa, OOHAPYXHUBATh Pa3lIMYMe U CXOJCTBO TO3WIIUN; B
KOPpEKTHOU GopMme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;
MPEACTABIATh  pe3yJbTaThl  PEIMICHHUS  3aJa4d,  JKCIEPUMEHTAa,
UCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a]1a4 MPE3EHTAIIUU U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyanuyectBo:

3)

NOHMMAaTh W HUCHOJb30BaTh  MpEUMMYyIIecTBA  KOMaHIHOH U
WHANBHUIYAIbHON pabOThI MPU PEIICHUH YUEOHBIX 3a/1a4; IPUHUMAThH 1IEJIb
COBMECTHOM JEATENbHOCTH, IUIAHWPOBATh OPTraHU3alUI0 COBMECTHOM
paboThl, paclpenensaTh BUAbI padoT, JOroBapuBaThCs, 00CYKIaTh MPOLIECC
U pe3yiabTaT paboThl; 0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (popmax paboTsl (00CykaeHMs, 0OOMEH MHEHUH,
«MO3rOBbI€ IITYPMbD» W HHBIE); BBINOJIHATH CBOK 4YacTb pabOThl H
KOOPAMHUPOBATh CBOM JIEHCTBUS C JPYIMMH 4J€HAMH KOMAaHJbI;
OLICHUBATh KauyeCTBO CBOET0 BKJIAJa B OOIIMH MPOAYKT MO KPUTEPUSM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUS.

Yuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneuusaiom

Gdopmuposarue cCMbICIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 pemeHus
C Y4ETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH C YIETOM HOBOM
uH(dopmaIuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU TIO3HABATEIHHOM pedieKcHMr Kak OCO3HAHUS
COBEPILIAEMBIX JIEMCTBUM M MBICIUTENBHBIX IIPOLECCOB, UX PE3yJIbTATOB;
BJIAJETh CHOCO0AMU  CaMONPOBEPKH, CAMOKOHTpOJISI Mpouecca |
pe3yJibTaTa peIICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IPU PELIICHUU
3a7a4M, BHOCUTb KOPPEKTHUBBI B [EIATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAMJIEHHBIX OITNOOK, BHISBICHHBIX TPYAHOCTEH;



e OILICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEJIU U YCIOBUSIM, OOBSCHSITH
MPUYUHBI TOCTUKEHHSI WIM HEJIOCTHKEHHUS PE3yJIbTaTOB AEATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEIAMETHBIE PE3YJIBTATBI
10 KIIACC

OmnepupoBaTh NOHATUSIMU: TOUKA, IPsIMas, INIOCKOCTb.

[TpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEICTBHUS U3 HHUX MPU PELICHUH
r€OMETPUYECKUX 3a]1aY.

OnepupoBaTh NOHATHIMU: NAPAILIETBHOCTb U MEPIEHIUKYISIPHOCTD MPSAMBIX
Y IIJIOCKOCTEHN.

KnaccuduuupoBaTe B3aUMHOE pacCIOJIOKEHHE MPSAMBIX M IIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yIJia; JUHEMHBIA yrojl ABYTpaHHOIO yrja; TpajycHas Mmepa
JBYTPaHHOI'O yrJja.

OnepupoBaTh NOHATHUAMU: MHOTOTPAaHHMK, BBIIYKJIBIA W HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHUIbl MHOTOI'PAHHHMKOB (MMMpaMuja; NpHU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumne, Ky0).

KnaccupuuupoBate ~ MHOrOrpaHHMKHM,  BbIOMpass ~ OCHOBaHUS  JUId
kjaccuukanuy (BBINYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKHW; TPaBUIIbHbBIE
MHOTOI'PaHHUKY; IPSIMbIE U HAKJIIOHHBIE PU3MBI, TapaJUICICITUIEAbI ).

OnepupoBaTh MOHATUSMHU: CEKYILAs IJIOCKOCTh, CEYEHNE MHOTOIPAHHHUKOB.

OOBSACHATH IPUHLIUIIBI IOCTPOCHUS CEYEHUH, UCIIOJIb3YSl METO/]T CIIEJIOB.

CTpouTh ceyeHMs] MHOTOI'PDAHHUKOB METOJOM  CJEAOB, BBIIOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUIYp: BUL
CBEpXY, COOKY, CHU3Y.

Pemarp 3a1aun Ha HaXOXKJEHUE TEOMETPUUYECKUX BEJIMYUH MO o0pas3lam Wiu
aITOpUTMaM, TPUMEHSST M3BECTHBIE AHAJIUTHUYECKUE METOJbl MpU PELICHUU
CTaHJAPTHBIX MATEMaTUYECKUX 3a/1ay Ha BBIUYMCIIEHUE PACCTOSHUN MEXIy ABYMs
TOYKaMH, OT TOYKA JO NpsIMOM, OT TOYKHM JO IIJIOCKOCTH, MEKIY
CKpEUIMBAIOIIUMHUCS NPSIMBIMHU.

Pemarp 3a1aun Ha HAXOXKJEHUE T€OMETPUUYECKUX BEJIMYUH MO o0pas3lam Wiu
aJITOpUTMaM, TPUMEHSS M3BECTHBIE AHAJIUTHUYECKUE METOJbl IMpU PELICHUU
CTaHAAPTHBIX  MaTEeMaTHYECKUX 3aJad Ha  BBIYMCIECHHE YIJOB  MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXJIy HOpsIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSAMM, IBYT'PAHHBIX YIJIOB.



Beruucnars 00bEMBI U IUJIOMIAAN TMOBEPXHOCTEM MHOTOTPAHHUKOB (IpU3Ma,
nupamMuaa) ¢ TOpuMeHeHHeM (GOpMyJ; BBIUUCIATH COOTHOIICHHUS MEXIY
IUIOLIAASIMU TTOBEPXHOCTEHN, 00bEMaMU TOI0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh TMOHATUSMHU: CHUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCb H
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TIJIOCKOCTh CUMMETPUU (DPUTYPHI.

W3Bnekath, mpeoOpa3oBBIBATH W HWHTEPHPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (PUTypax, MPeACTAaBICHHYIO Ha YepTekax U
pUCYHKaXx.

[IpuMensaTy reoMerpuueckue ¢GakThl ISl PELICHUs] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIararoluX HECKOJIBKO IIAr0B PEIIEHUS], €CJIH YCIOBUS PUMEHEHUS
3a/1aHbI B IBHOU (popMme.

[IpumeHaAT, mpocTedMe NPOrPAMMHBIE  CPEIACTBA W BJIEKTPOHHO-
KOMMYHHUKAILIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1au.

[IpuBOANTE HpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKA3HHU, PACMO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOJYyYEHHBIC 3HAHUS Ha IPAKTUKE: aHAJIU3UPOBATh DPEAJIbHBIC
CUTyallud W TPUMEHATh HU3YYEHHbIC IOHATHUS B MPOLECCE IMOUCKA PEMICHUs
MareMaTu4ecku CHOpPMYJIMPOBAHHON TPOOJEeMbl, MOJEIUPOBATh pealbHbIC
CUTyalluM Ha $S3bIKE TE€OMETPUHU, MCCIEIOBaTh ITOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUI U TEOPEM, amnmnapara aareopsl; penaTh
IIPAKTUYECKUE 3a]1a41, CBA3AHHbBIE C HAX0XKICHUEM T€OMETPUUECKUX BEJTUYHH.

11 KIIACC

OnepupoBaTh MOHATUAMH: IMWIMHAPUYECKAs TMOBEPXHOCTh, 00pa3ylolue
HUJTUHJIPUYECKOM  TMOBEPXHOCTH;,  IWIMHAP,  KOHUYECKass  IMOBEPXHOCTb,
oOpa3yromye KOHMYECKOH TOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacnio3naBats Tena Bpamienus (IWIMHAP, KOHYC, cdepa u map).

OOBSICHATH CLIOCOOBI MOTYYEHUS TEJ BPAILICHUS.

KnaccudunmpoBats B3auMHOE pacnoyiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTa, BHICOTA
CEerMEHTa; IIApOBOM CIIOM, OCHOBAHUE IIAPOBOIO CJIOS, BHICOTA LIAPOBOTO CIIOS;
IaPOBOM CEKTOP.

Boruucnsate  00BEMBI M IUIOIIAJM  TMOBEPXHOCTEH TN  BpaIlEHUs,
FEOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHSATUSMU: MHOTOTPAaHHUK, BIIMCAaHHBIK B chepy #
OMMCaHHBIA OKOJIO cdepsl; chepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpalICHUA.

BbIunCHsATh COOTHOIIEHUS MEXIY TUIOMIAIIMH MOBEPXHOCTEH U 00BEMaMHU
MOAO0OHBIX TEJl.



N300paxarh u3yyaemble (UTYpbl OT PYKHM U C NPUMEHEHHEM IPOCTHIX
YepPTEKHBIX UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
buryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTh CEYEHHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPOPETHPOBATH M NpeoOpa3oBbIBaTh HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepPTEKax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BpINOJIHATE JEUCTBUS CIHOXKEHUSI BEKTOPOB, BBIYUTAHUSA BEKTOPOB U
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATH, KAKUMH CBOMCTBAMHU OHH 00JIaJaIO0T.

[IpuMeHTh IPaBUIIO NTapaJUICIICIIAIIEAA.

OnepupoBaTh NOHATHIMU: JEKAPTOBBI KOOPJAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJl MEXAY
BEKTOpPaMHU, CKaJISIpHOE MPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHbIE U KOMIJIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJsApHOEC IPOU3BEICHUE, pACKIaAbIBATL BEKTOp IO ABYM
HEKOJUIMHEApHBIM BEKTOPaM.

3anaBaTh IUNIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumeHnsaTs reomerpudeckue (axkThl ISl PELICHHS CTEPEOMETPUUYECKUX
3a7a4, PEANOoIArarolluX HECKOIBKO LIaroB PELIECHUs, €CJIU YCIOBUA IPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

Pemate mnpocreimme reoMeTpudyecKue 3aJayd Ha NPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemarp 3amauym Ha 0KA3aTebCTBO MATEMATHUYECKUX OTHOLICHUH U
HaXO0KJIeHUEe FeOMETPUUECKUX BEJIMYMH 110 00pa3laM WK aJlrOpuTMam, MpUMEHss
U3BECTHBIE METO/BI IPU PELIEHUH CTAHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs mpocTredMe NpOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELLICHUN CTEPEOMETPUUECKUX 3a1ay.

[IpuBOoaUTHE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB '€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJy4YEHHBbIE 3HAHUSA Ha IPAKTHUKE: aHAJIWU3UPOBATH PEaJIbHBIC
CUTyallud U IPUMEHATb HU3YyYEHHBIC IIOHATUSA B IPOLECCE IOUCKA PEIICHUS
MaTEeMaTU4YeCKl CQOPMYIHPOBAHHOM NPOOJEMBI, MOIECIUPOBATH PEAIbHbBIC
CUTyallud Ha A3bIKE TIEOMETPUMU, UCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MTOHATHI U TeOpeM, anmapaTa aareOpsbl; pemaTh
IIPAKTUYECKUE 3a1a4, CBA3AHHBIEC C HAXOKICHUEM T'€OMETPUUYECKUX BEJIMYMH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne HaumeHoBaHue pa3ieioB U TeM
n/n NporpamMMbl
BBenenue B crepeoMeTpuio

[IpsiMbI€ U TUIOCKOCTH B IPOCTPAHCTBE.
[TapamienbHOCT IPSIMBIX U INIOCKOCTEU

[lepneHauKyASIPHOCTD NMPSMBIX U
IJIOCKOCTEN

Yrusl MeXAy NPSMBIMU U INIOCKOCTSIMHU
MHororpasHuku
OO6BbEMBI MHOTOI'PaHHUKOB

IToBTOpEHME: CEYeHUs, pACCTOSHUS U YTIJIbI

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuyecTBo 4acoB

Bcero

10

12

12

10
11

KonTpoJsbHbIe
padoThI

S e N

IIpakTHyeckue
padoTbI

[EN

A O F O B

DJIEKTPOHHBIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcbl



11 KITACC

HaumeHoBaHue pa3ieioB U TeM
Ne n/mm
NPOrpamMMbl

Tena BpameHus

OOBEMEI TeT

BekTopbl 1 KOOPAWHATHI B TPOCTPAHCTBE
[ToBTOpeHue, 06001IeHNE,

CUCTEMAaTU3anus 3HaHUU

OBIIEE KOJIMYECTBO YACOB I1IO ITIPOTPAMME

KoanuyecTBo 4acos

Bcero

16
17
21

14

68

KonTpoJsbHble
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbBIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcbl






IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Ne
wn Tema ypoka

OCHOBHBIE TIOHSITHSI CTEPEOMETPHHU: TOYKA,
npsiMasi, INIOCKOCTbh, IpOocTpancTBo. [IpaBuna
n300paKeHMs HA pUCYHKAX: H300paKeHUs
TUTOCKOCTEH, apajlIeIbHBIX MPSMBIX
(OTpe3KOB), cepeIuHbI OTpE3Ka

ITonsTus: NEPECCKAaOMMECH IMITO0CKOCTH,
MEpEeCCKAroImMMrECs npsaMas U ImIOCKOCTh

IlonsaTus: nepeCCKaromuecd rmioCKoCTHU,
NepeceKarommecs npsaMas 1 rmioCKOCTb

3HaKOMCTBO C MHOTOTDaHHHKaMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
pPHCYHKaX, Ha MIPOCKIIMOHHBIX YePTEkKax

HauanbHble cBefieHUs 0 KyOe U mupamuje,
ux pa3BEPTKU U Mozenu. CeueHus
MHOTI'OI'PaHHHKOB

HavanbHble cBeneHus o ky0e u nupamusie,
uX pa3BEPTKU U Mogenn. CedeHust
MHOTOTPaHHHUKOB

[TonsaTue 06 akCHOMAaTHYECKOM ITOCTPOSHUH
CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

KoanuyecTBo 4acoB

Bcero

KonTpoJbHbie
padoTbI

IIpakTH4eckue
padoThI

DJICKTPOHHBIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl



10

11

12

13

14
15
16

17

18

19

20

[Tonatue 06 akCHOMAaTHYECKOM MTOCTPOSHUH
CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

[TonsiTHE 00 aKCMOMATHYECKOM MOCTPOCHUU
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

[TonsiTHE 00 aKCMOMATHYECKOM MOCTPOCHUH
CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

B3anMHOE pacnoyioxKeHUe IpsIMbIX B
IIPOCTPAHCTBE: EPECEKAOIINECH,
NapaJuIeIIbHBIC U CKPEIIUBAIOIINECS TIPAMBIE
[TapamienbHOCT IPSIMBIX U INIOCKOCTEH B
IIPOCTPAHCTBE: MMAPAJUICIIBHBIE IPSIMBIC B
IIPOCTPAHCTBE; MAPAJUIEIBHOCTD TPEX
IPSAMBIX

[TapamienbHOCT IPSIMBIX U INIOCKOCTEH B
npoctpaHcTse: [lapamienbHOCTh IPAMON U
IJIOCKOCTH

VYTIIBI € COHANpaBICHHBIMUA CTOPOHAMHU
Yrois Mexay NpsSIMBIMU B IPOCTPAHCTBE
Yroa Mexay NpsIMbIMU B IPOCTPAHCTBE
[TapamienbHOCTh IIIOCKOCTEMN:
IapauleJIbHBIE IIIOCKOCTH

CaolicTBa napasuIeIbHbIX MIIOCKOCTEN
[Ipocreiimue nmpocTpaHCTBEHHBIC (PUTYPHI HA
IUIOCKOCTH: TE€TPadap, KyO, nmapasuiesnenumne

[Toctpoenue ceuenuit



21

22

23

24

25

26

27

28

29

30

31

32

33

[Toctpoenue ceuenui

KonTpoannast padora mo teme Nel
"IIpsiMble M NJIOCKOCTH B MPOCTPAHCTBE.
IMapanneJbHOCTH NPAMBIX U MJIOCKOCTER"

[IeprieHAUKYIAPHOCTH NPAMOUN U IIIOCKOCTH:
NEPIEHANKYIJSIPHBIE IIPSIMBIE B IPOCTPAHCTBE
[IpsimMble napajuieabHbIC U
NEPIEHANKYJISIPHBIE K INIOCKOCTH

[Ipsmbie mapauiebHbIE U
NEPIEHIUKYJIAPHBIE K IJIOCKOCTH

[Ipu3Hak nepneHaANKyJISIPHOCTH IPSIMOM U
IJIOCKOCTH

[Tpu3Hak NeprneHuKyISIPHOCTH IPSIMOU U
IIJIOCKOCTH

Teopema o mpsiMON NEPNEHANKYISIPHON
TUIOCKOCTH

Teopema 0 IpsIMOI TEPIIEHANKYJIIIPHOU
IUIOCKOCTH

Teopema 0 psAMON NEPIIEHAUKYIISIPHOM
IIJIOCKOCTH

[TepnieHUKYISIp U HAKIOHHBIE: PACCTOSIHHE
OT TOYKH JI0 TTIOCKOCTH, PACCTOSTHHAE OT
IPSIMOM 10 TUIOCKOCTH

[lepnenauKyJap ¥ HAKJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 TTIOCKOCTH, PACCTOSTHHAE OT
MPSIMOM 10 TIJIOCKOCTH

[IeprieHAUKyYISp ¥ HAKIIOHHBIE: PACCTOSHUE
OT TOYKH J0 INIOCKOCTH, PACCTOSIHUE OT



34

35

36

37

38

39

40

41
42
43

44

45

46

IIPSIMOM 10 IUIOCKOCTH

[leprnieHauKyIsIp U HAKIOHHBIE: PACCTOSHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE OT
IPSIMOM 0 TUIOCKOCTH

VYTI1bl B IPOCTPAHCTBE: YIOJ MEXKIY MPSMOM
Y TJIOCKOCTBIO

JIByrpaHHBIN yroJ1, TUHEHHBIN yroil
JBYTPaHHOIO yTria

JIByrpaHHbIN yroJl, TMHEUHBIA yroJ
JIBYTPaHHOIO yTiia

[lepnenauKyJIApHOCTD MIOCKOCTEN: MMPU3HAK
NEPIEHIUKYISIPHOCTH JBYX IIOCKOCTEH
[lepneH MKy ASIPHOCTD MJIOCKOCTEM: MPU3HAK
NEPIEHIUKYIJISIPHOCTH JBYX IIOCKOCTEH
[leprieHANKYASAPHOCTD IIIOCKOCTEH: TPU3HAK
NEePHEHANKYISIPHOCTU ABYX IJIOCKOCTEMN
Teopema o0 TpEX nepneHAUKYJIApax

Teopema o TpEX nepHeHauKyJIsapax

Teopema o0 TpEX nepneHAUKYJIApax
KonTpoasnast pabora Ne2 nmo remam
"IlepneHAMKYJISIPHOCTH NPSAMbIX U

II0cKoCcTel" u " YIiibl MeK1y NPSIMbIMHU
U IJIOCKOCTAMH"

ITonsiTHE MHOTOI'PAaHHUKA, OCHOBHBIE
3JIEMEHTHl MHOIOTPAaHHUKA, BBIITYKIIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAaHHMKA

[Tpusma: N-yronpHas npusma; TpaHu U



47

48

49

50

o1

52

53

OCHOBAHUS IIPU3MBI; IIpsiMasi U HAaKJIOHHAs
IpU3MbI; OOKOBas U MOJIHAS IOBEPXHOCTh
IIPU3MBI

[Tapannenenurnen, NpsMOyTroJIbHBIN
napajuleJIeUIe] U €ro CBOWCTBA

[Mupamuna: N-yronbHasi nupamMuaa, rpaHu v
OCHOBAaHME IMPaMUJIbl; OOKOBas M MOJIHAS
MOBEPXHOCTh TUPAMHU/BL; TPABUIIbHAS U
yCeu€HHas MUpaMuIa

HpaBI/IJ'II)HI)Ie MHOT'OIpaHHUKH: TTIOHATUC
IMMPAaBUJIIBHOI'O MHOTOT'paHHUKA, IIpaBUJIbHAA
IpU3Ma U paBUIbHAs MUPAMUJA;
IpaBUiIbHAs TPEYroJjbHas MUpaMua u
NpaBUIbHBIHN TeTpas’ap; KyO
[IpencraBnenue o NpaBUIBHBIX
MHOI'OI'paHHMKAX: OKTa’3ap, NOJACKa’dIp U
UKOCadP.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, IPSMOH, TNIOCKOCTH.
DneMEeHTbl CAMMETPUHN B TUPaMUIaX,
napajuiejenunenax, NpaBUiIbHbIX
MHOI'OIPaHHHUKaX

Brruucnenne 31eMEeHTOB MHOT'OI'paHHUKOB!
pé6pa, TMaroHanu, yrisl

[Tnomanb 60KOBOM MOBEPXHOCTH U MOJHOM
MOBEPXHOCTHU MPSAMOI NPU3MBI, IJIOIIA b
OCHOBaHHUH, TeopemMa 0 OOKOBOI
MOBEPXHOCTHU MPSIMOU MPU3MBI



54

55

56
57
58
59
60
61
62
63

64

65

66

67

68

[Tnomans 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTH MPABUIbHOM MUPAMUJIBI,
TEopeMa O TUIOMIAN OOKOBOM MOBEPXHOCTH
YCEUEHHOM MUPaMUIbI

KonTpoasnast pabora Ne3 no reme
"MHOrorpaHHuku'

[TousaTue 06 00BEME
O0BEM TUPaMHUTBI
O06BEM TUpamMuIbI
O0BEM TUPaMHUTBI
O06BEM TUpamMuIbI
O0bEM pU3MBI
O0BEM npHU3MBI
O0bEM pU3MBI

KountposanHas padora no teme Ned
"O0bEéMBI MHOTOTPAHHUKOB'"'

[ToBTOpeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHui. [locTpoeHue ceueHunii B
MHOTOTPaHHHUKE

IToBTOpenue, 0000ImEeHNEe CUCTEMATH3ALIUS
3HaHUU. BpIYKCIIEHHE PACCTOSTHUM: MEXIY
IBYMs TOYKaMH, OT TOYKHU A0 IPSIMOH, OT
TOYKH JI0 IJIOCKOCTH, MEKIY
CKPEIIHBAIOIIUMHUCSA IPSIMBIMU

HUTorosasi KOHTpPOJIbLHasA padoTa

[ToBTOpeHue, 06001IeHNE CHCTeMAaTH3AINS
3HaHM. BerancneHmne yrios: Mexy
CKPEIIUBAIOIIUMUCS TIPSIMBIMU, MEKTY

N R el R R = N = R =

-



IIPSIMOM U INIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YIJIOB MEXY IIIOCKOCTSAMU

OBIIEE KOJIMYECTBO YACOB I1IO ITIPOTPAMME 68



11 KITACC

Ne i/

o O W

10

11

Tema ypoka

LnnmHap n KoHyc.

[Tnomaae MOBEPXHOCTH MUIUHAPA U
KOHYCa.

Pemenne 3anay.

Y ceyeHHBIH KOHYC.

Pemenne 3anay.

Coepa u map: HeHTp, paauyc, AMaMeTp
B3aumMHoe pacnionoxeHue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaab chepsl

N3o0pakenue cdepsl, mapa Ha MIOCKOCTH.
Ceuenus mapa

[uuHaprUYecKas MOBEPXHOCTb,
o0pa3yroniye HUINHIPUISCKON
MMOBCPXHOCTHU, OCh L[HJIHHI[pH‘-ICCKOﬁ
TMOBEPXHOCTH

[unuHap: ocHOBaHUS U OOKOBas
HOBEPXHOCTh, 00pa3yoIias U OCh; IIIOIIAAb
OOKOBOH M MMOJHOW TOBEPXHOCTH

N3o0pakeHune MuIMHIpa Ha TUIOCKOCTH.

KoanuyecTBo 4acos

Bcero

N

KonTpoJsbHble
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbBIE
nu@posbIe
o0pa3oBaTe/bHbIE

pecypcbl



12

13

14

15

16

17

18
19
20
21

22

23
24
25

Pa3zsépTka uununapa. CedeHus MUIMHIPA
(III0CKOCTHI0, MapalIeIbHON UITN
lneprieHIUKYISSPHOM OCH ITMITHH/IPA)
Konuueckas moBepxHOCTb, 00pa3yloriue
KOHUYECKOW MOBEPXHOCTH, OCh U BEPILIMHA
KOHUYECKOW MOBEPXHOCTHU

Konyc: ocHoBaHu€ 1 BepIIMHa,
00pasyroras ¥ 0Ch; IJIOIIAlb OOKOBOM 1
MOJTHOM MOBEPXHOCTHU

Y ceu€HHbIN KOHYC: 00pa3yIolye U BBICOTA;
OCHOBaHHS ¥ OOKOBast IMOBCPXHOCTH

N300pakeHre KOHyca Ha IIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(III0CKOCTBI0, ApaJIEIbBHOW OCHOBAHUIO, U
IUIOCKOCTBIO, IPOXOASIEN Yepe3 BEPIINHY)

KonTpoasnas padora Nel

[Toustue 00 00bEMe. OCHOBHBIE CBOIICTBA
00BEMOB TeN

O0beM MPAMOYTOIHHOTO MapalIeNienune1a
O0BeM PSAMOi IPU3MBI.

Pemenue 3amau.

O0Bem uIMHApa U KOHYyCca

Brrunciieane 00bEMOB TEJ C TTOMOIIBIO
HHTETpaIa.

PeweHne 3agau.
O0beM HaKJIOHHON TPU3MBI.

O6mwem mapa.



26

27

28

29

30

31

32

33

34
35
36

37

38

38

40
41
42

O6mbem mapa ¥ mionaas chepsl.

O0beM mapoBOro CErMEHTa , MapOBOTO
CJIOS M TIIAPOBOTO CEKTOpa.

O6beM mapoBOro CerMeHTa , MapoBOro
CJIOS M IIIAPOBOT'0 CEKTOpa.

O06BEéM mapa u miomaas cheps

[TogoOHBIE TENa B MPOCTPAHCTBE.
CoOTHOIIICHUS MEXTy TUTOIIAIIMHU
MMOBEPXHOCTEH, 00bEMaMH MOIOOHBIX TEIT

Pemenue 3anau.
[ToaroToBka K KOHTPOJIBHOM paboTe.

KonTposasnasi padora Ne2 nmo remam
"Tesa Bpamenus" u "O0bemsbl Tea"

BekTop Ha IJI0CKOCTH U B IPOCTPAHCTBE
CrnosxeHue 1 BBIYMTAaHUE BEKTOPOB
YMHOXK€EHUE BEKTOpa Ha YHCIIO

Paznoxxenue BekTopa 1o Tpém
HEKOMIUTaHapHBIM BekTopam. [IpaBuiio
napasuieNenumnena

Pemenune 3ama4, CBSI3aHHBIX C
IIPUMEHEHNEM NTPaBUJII ACUCTBUH C
BEKTOPAMH

IIpstmoyronbHas cucteMa KOOpAWHAT B
npoctpancTBe. KoopanHaThl BEKTOpA.

Koopaunats! BekTopa.
IIpocreiimue 3axa4u B KOOPAUHATAX.

HpOCTGfIH.IPIG 3ala4u B KOOpAUHATaxX



43
44
45
46
47
48
49
50

o1

52
53
54
55

56

28

29

30

KonTpoasnas padora Ne3

Yron Mexay BEKTOpaMH.
CkansipHOe MPOU3BEICHUE BEKTOPOB
CkansipHO€ MPOU3BEICHNE BEKTOPOB
Yrois Mexay NpsMOU U INIOCKOCTBIO
VYron Mexay npsiMoil U TIOCKOCThIO
YpaBHEHHE MIOCKOCTH.

Pemenune 3agay.

IlenTpanbHas oceBas U 3epKaJIbHAS
CUMMETPHS.

[TapannensHbIM IEpEHOC
[IpeobpazoBanue moaoowms.
Pemenue 3anau.

[ToaroToBka K KOHTPOJIBHOM paboTe.
KonTpoasHnas padora nmo teme Ne4

"BeKTOpPBI 1 KOOPAMHATHI B
NPOCTPAHCTBE

[ToBTOpeHue, 06001IeHNE 1
cucremaTtu3aiys 3Hanuii. OCHOBHbBIE
¢burypsl, hakThl, TEOpEMBI Kypca
TUTAHUMETPHH

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTu3anys 3HaHui. OCHOBHBIE
¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

[ToBTOpeHme, 0600IIEHNE U
cHCTeMaTH3alMs 3HaHUi. 3amaun

P B P P B, PR PP

-

e



31

32

33

34

MJIAHUMCETPHUU U MCTOABI UX PCIICHUA

[ToBTOpeHme, 0600IIEHNE U
CUCTEMAaTH3alys 3HaHui. 3agaqu
TUTAHUMETPUH U METOJIbI UX PELICHUS

[ToBTOpenue, 0600IIEHNE U
cucremMarmu3anys 3HaHui. OCHOBHBIC
burypsl, GpakThl, TEOPEMBI Kypca
CTEepEeoMEeTpUn

Hrorosasi kKoHTpOIBLHAsSK padoTa
[ToBTOpeHue, 06001eHNE 1
CHCTeMaTH3alrs 3HaHUI

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

68






YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHUYeCKOro aHalln3a, FTeOMETPHSL.
['eometpus, 10-11 kmaccel/ Atanacss JI.C., byty3os B.®., Kagomies C.b. u

npyrue, AkinonepHoe oobmectBo «M3narenscTBo «IIpocBemennes

METOAUYECKHUE MATEPUAJIBI JJISA YUUTEJIA
Aranacsn JI.C., byty3os B.®., Kagomues C.b. u np.

Mertoanueckue pekomenaanuu. 10-11 kmaccel (k yueOHuky Atanacss JI. C. u

zip.)

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
Poccuiickas 35ekTpoHHAas mKoia

OI'C "Mogd mkona"

Cepym






