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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHEro O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus mporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 0Opa3oBaHUs,
LEJTIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO W IO3HABATEJIBHOTO Pa3BUTHUSA
JUYHOCTH 00YJarOITHXCS.

HEJIA N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHMsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX |
IPEIMETHBIX PE3yJbTaTOB OOy4YEHHUS T€OMETPHH B HAMPABICHWU JIHUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKIACHUH I€OMETPHUUECKUX
abcTpakiuii, COOTHOUIEHHM PEaJbHOrO0 M HJAEAJbHOTO, XapaKTepe OTpa)KeHUs
MaTEeMaTUYECKON HayKOWl SBJIIEHMH M NPOLECCOB pEAJbHOTO MHpa, MECTe
r€OMETPUU B CUCTEME HAYK M POJIM MAaTEMAaTUYECKOTO0 MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUS, HEOOXOAMMBIX [IJs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OOHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak OOECrneYyMBaeT BO3MOXKHOCTb HW3Y4YEHUs Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPYEMOE TMpU HU3YYCHHH OOYYarOIIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pELIEHUS TeOMETPUYECKHX 3a7ady, YMEHHE BBIABUIAaTh M ONPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWU 3a]ad €CTECTBEHHO-
HAyYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3UKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AESITEeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHHM U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIUaJIbHOrO ObITHS, (opma
OTPaXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO IMO3HAaHWS M aKTUBHOIO
npeoOpazoBaHusl  JACUCTBUTEIBHOCTH. OmepupoBaHUE  MPOCTPAHCTBECHHBIMHU
oOpazamMu O0OBEIMHAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIBLHOCTH,
SBIISIETCS. OAHUM M3 MPO(PECCHOHATBHO BAXKHBIX KA4eCTB, MOATOMY aKTyallbHa
3amaya (GOPMHUPOBAHUS y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JACSITETFHOCTH TI0 MHOTUM HaIPaBIICHUSIM.



Ilenp ocBoeHus mporpaMMmbl ydueOHOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHHss — o00Ieo0pa3oBaTeibHOE U OOIIEKYJIbTYPHOE Pa3BUTHE
oOydarommxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIEOMETPUYECKHX 3HaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
M0 CTIEHAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIIATHBIM UCTIOIB30BaHUEM T€OMETPHUH.

[Iporpamma 1o reoMeTpud Ha ©0a30BOM YpOBHE NIpeIHAa3HAdYeHa JIsl
OOyYaroIMXCcs CPEIHEH IIKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUM
Ha YpOBHE OCHOBHOTO 001ero oopasoBanus. Takum oOpa3zom, oOydaronuecs: Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIME MATEeMaTUYECKUE YMCHHS, CBSI3aHHBIC
CO CHenu(pHUKON TreoMeTpuH W HEOOXOAMMBIE [JIsi JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3T0Oro, OHM MMEIOT BO3MOXKHOCTb HM3YYHTh T€OMETPHUIO OoJjee
riyOOKO, €cliM B JaJbHEWIIEM BO3HUKHET HEOOXOIMMOCTh B TE€OMETPHUYECKHX
3HAHUX B MPOGECCUOHATBHON JEATETLHOCTH.

JlocTmxeHre eI OCBOCHHS MPOrpaMMbl 0OECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3anad. [lpuopureTHbIMM 3aJadyaMyd  OCBOEHHS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kjaccax sBIsSIFOTCS:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJBTYpPbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYXKAIOIIUM MUPOM;

e (opmMupoBaHue NpeACTaBICHUS O MHOTOTPAHHUKAX W TeJaX BpalleHUs
KaK O BOKHEHIIUX MaTEeMAaTUYECKUX MOJIEISAX, MO3BOJISIONIUX OMUCHIBATH
Y U3y4aTh pa3HbI€ ABJIICHUS OKPY>KAIOUIEro MUPA;

e (opmMupoBaHuMe yMEHHs pacno3HaBaTb Ha YepTEXKax, MOJCISIX U B
pealbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAILICHHUS;

e OBJAJCHUE METOAAMM PEIICHMS 3a/lady Ha MOCTPOCHUS Ha M300paKEHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPaHHHUKAX U TeJlaX BPAILIEHUS U UX OCHOBHBIMHU CBOWCTBaMU;

e OBJIAJICHUE  QJITOPUTMAMU  PEIIEHUST  OCHOBHBIX  THUIIOB  3a/ady;
dbopMupoBaHUEe yMEHHUS  TPOBOJUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
pacCyXJIeHHs B XOJ€ PEIIEHUs CTEPEOMETPUYECKMX 3adad M 3a7ad C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEJJIEKTYaJIbHbBIX U TBOPYECKUX  CIIOCOOHOCTEN
oOy4Jarommxcs, IO3HABaTEIbHOM  aKTUBHOCTH, HCCIEAOBATENIbCKUX
YMEHUM, KpUTUIYHOCTU MBIIIUICHUS;

e (opmupoBaHue (GyHKIIMOHATBHOM rPaMOTHOCTH, peNeBaHTHOU
r€OMETPUU: YMEHUE pPaclo3HaBaTh MPOSIBICHUS T'€OMETPUUYECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX >KU3HEHHBIX
CUTyallMsX W TMPU U3YYCHUU APYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, (HOpPMyIUpOBaTh WX Ha S3BIKE
FEOMETPUU U CO3/1aBaTh F€OMETPUUYECKHE MO, TPUMEHSITh OCBOCHHbBIN
FEOMETPUYECKHUI ammapar [Jis pelIeHUs NPaKTHUKO-OPHUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MMOJTYyUYECHHBIE PE3YyJIbTATHI.



OTIUYUTENEHON OCOOCHHOCTHIO MPOTPAaMMBI SIBISIETCSI BKJIIOUYEHHE B KYypC
CTEpEOMETPUM B Hayajle €ro M3ydyeHus 3ajay, peUlaeMblX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHMsI, U ONPENEIEHHBIM 00pa30M OpraHM30BaHHAas padoTa Haj
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMUECKOIO U IPOCTPAHCTBEHHOI'O
MBILUIEHUS], CTUMYJIUPYET MPOTEKAHUE MHTYUTHUBHBIX MPOLIECCOB, MOTUBUPYET K
NalbHENIIEMY U3YUYEHHIO NIPEAMETA.

[Tpenmourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYallUXCs B Kypce CTEPEOMETPUM MPOBOJMUTCS 3a CYET pelIeHus 3a7ad Ha
CO3JaHUE€  NPOCTPAHCTBEHHBIX O00pa3oB W  33Ja4 Ha  ONEpPUPOBAHHE
IPOCTPaHCTBEHHBIMH oOOpazamu. Co3nanue oOpa3a MPOBOAMUTCA C OMOPOW Ha
HArJsAHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBICYEHHUS OT
HaIJITHOCTH, MBICIEHHOT'O U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE copepikarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpaaHukn», «lIpsiMple U IUIOCKOCTU B MPOCTPAHCTBEY, «Tena BpameHus»,
«BekTopsl U1 KOOPAMHATHI B POCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHHM
pacmpenensiercs He TOJBKO II0 COJEP)KATENbHBIM JIMHHMSM, HO M IO ToJaM
oOyueHusl Ha YpOBHE CpeIHEro o0I1ero oopa3oBaHusl.

Conepxxanue o0pa3oBaHHUs, COOTBETCTBYIOILIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHMsSI paboyell MporpaMMbl, pacOopenel€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o0O0Opa3oM, 4YTOOBbI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSMU Y HaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATENBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOUYAJIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOYy4YaloIMUXCs, paclIupsis U
yrayOnsis e€, o0pasyst MpOYHbIE MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpun orBoaures 2 dyaca B Henemo B 10 kimacce u 1 gac B
Hezemo B 11 kmacce, Bcero 3a 1Ba rojga ooydenust - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TIOCTPOCHHHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUEe MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECS,
napajulelibHble M CKpeuBaroumecs mnpsmble. [lapaiuienbHOCTh NpAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIEIBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTD MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; Yrod MEXAy NPSIMBIMA B IIPOCTPAHCTBE.
[TapaienbHOCTH TJIOCKOCTEM: MapaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTel. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, napaieaenumnes]; HOCTPOCHUE CEUCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHAUKYJISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MAPAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM U IUIOCKOCTH, TEOopeMa O IpsAMOU
IIEPIICHIUKYJIAPHON IUIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IUJIOCKOCTBIO;  JABYIPAaHHBIM  yroJj, JIMHEHHBIM YroJl JBYIPaHHOIO  yIJa.
IleprieHIUKYJISp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ IJIOCKOCTEW: TNPHU3HAK  NEPHNEHIUMKYJSIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

MHoOrorpaHHuKHu

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuieNenunes U ero cpoicrsa. Ilupamupa: N-yronpHas nupamuaa, I'paHd U
OCHOBaHHUE MHpaMUbl; OOKOBAsI U MOJIHAS MOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCeu€HHas MNHUpaMuJa. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOI'PAaHHHMKH: TOHSITHE MPAaBWJIBHOIO MHOIOTPAHHMKA; IIpaBWIbHAS IpHU3Ma U
MpaBWIbHAS MUPAMUJIA; NpPaBUJIbHAs TPEYroJibHash MHUpaMHUAA W TPaBUIIbHbBIN
TeTpasap; KyO. IlpeacraBieHune O MpaBUIIbHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B MNHpPAMHAAX, NapajuleJenuIenax,
MPAaBWJIBHBIX MHOTOTPAHHUKAX.

Bbluncienre 3J€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPSIMON MPHU3MBI,
IJIOMAh OCHOBAaHM, TeopemMa O OOKOBOW TOBEPXHOCTH TPSIMOU MPHU3MBI.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOM MHPaMUIIb,



TeopemMa O IUIom@aAN yceu€HHOW mmpamunbl. [lorstne 006 o0BEMe. OOBEM
MAPAMHU/IbI, IPU3MBI.

[logo6Gubpie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

11 KIIACC

Tesia BpalmeHnus

[Hunuaapuyeckas MOBEPXHOCTD, oOpasyroiue TUJIMHAPUYECKON
MOBEPXHOCTH, OCh IWJIMHJIPUYECKON TMoBepxHOCTU. LlwnmmHIap: ocHOBaHuA U
OOKOBasi TMOBEPXHOCTh, OOpasyromas W OCh, IUIOMAab OOKOBOW U TIOJHOM
MMOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3ylolie KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHuWE U BepilrHa, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue 1 BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETP; IUIOMIAJh MMOBEPXHOCTU CREPHI.
B3auMHoe pacrnonoxenue chepsl U TUIOCKOCTH; KacaTellbHas IJIOCKOCTh K cdepe;
IJI01Ma/1b CEepHl.

N300paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka UIMHIpa U KOHYCA.

KoMOuHanuu Ten BpalieHuss U MHOTOTPAaHHUKOB. MHOTOIpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpAIlCHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béEMe
NPsIMOYTOJILHOTO TMapajulesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chephl.

[logoOuble Tenma B mpocTpaHcTBE. COOTHONICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Ceuenus mwiMHapa (mapaJyiebHO W TEPHEHAMKYJISIPHO OCH), CEUYCHHS
KOHyca (mapajuielbHO€ OCHOBAHMIO M TPOXOJAIIEE 4Yepe3 BEPILUHY), CEUEHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B mpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. PaznoxkeHue BeKTopa 1o TpéEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mnapamienenunena. PelieHwe 3amay, CBSI3aHHBIX C
IIPUMEHCHUEM TMpPaBUJI JCUCTBUU C BeKTopamu. lIpsamoyronbHas cucrema
KoopAuMHAT B TmpocTpaHcTBe. Koopaunatel BekTopa. IIpocreitmme 3amaun B
KOOpJIMHATax. YTron Mexay BekTopaMu. CKajasipHOE NPOU3BEICHUE BEKTOPOB.
Brruncnenue yrioB Mexy MPSMBIMH U TIOCKOCTAMHU. KoOparHATHO-BEKTOPHBIN
METOJI TIPH PEIICHUN T€OMETPUUECKUX 3a]1ay.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUS IPOTPaMMbl Yy4eOHOro TMIpeameTa
«MaremaTuka» XapakTepU3yIOTCS:

I'paxxnanckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTHIO IPaKTAHCKON MO3UIIMUA O0YYAIOIIEerocsl Kak akKTUBHOTO
W OTBETCTBEHHOIO WI€HAa POCCHUHUCKOrO OOIECTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS Pa3IUUHBIX CTPYKTYp, SIBJICHUM,
OpoLEeAyp TpakIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCH W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPONUIOMY Y HACTOAIIEMY POCCUMCKOM MAaTE€MAaTHUKH, [IEHHOCTHBIM OTHOLICHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
DKOHOMUKHU.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHUEM JIyXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoza;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMIPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTBIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYUBOTO OYIyIIETO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs] ICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMAaTUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHATH MATEeMaTUYECKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro o0pa3a >KM3HU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3J0POBBIO (370pOBOEC INMHUTAaHHE, COATAHCUPOBAHHBIA PEXUM 3aHATHH U

OT/IbIXa, peryJispHas busnueckas aKTUBHOCTB); (bu3HIecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHATHSAX CIIOPTUBHO-03/I0POBUTEIHHOM
NeSATETHLHOCTHIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM LIEHHOCTH TPYJOJIIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBINA BHIOOP
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HECHHBIC IIJIAHBI;
TOTOBHOCTBIO U CIIOCOOHOCTHIO K  MaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA MPOTSHKEHUU BCEU MKU3HH; TOTOBHOCTbIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKOW HAIPaBICHHOCTH.

JIKOJIOTHYECKOe BOCIIMTAHUE:



C(OPMUPOBAHHOCTHIO 3SKOJIOTHYECKON KYJIbTYPHl, MOHUMAHUEM BIUSHUS
COLIMATIbHO-D)KOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLIMATBHOMN
Cpellbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpolIieM;
OpHUEHTAlMEll Ha NMPUMEHEHUE MATEMATHUYECKHX 3HAHUW IS PELICHHS 3aJ1ad B
0o0JacTH OKpyXKaromieil cpefpl, IUIAHUPOBAHUA TMOCTYNKOB M OIEHKA UX
BO3MOKHBIX MOCIEACTBUN JIJIs1 OKPYKAIOILIEH CPEeIbI.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKH W  OOIIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTeMaTHYECKON HayKM Kak c(epbl 4YelIOBEYECKON MAeATEeIbHOCTH, JTaloB €&
pa3BUTHS M 3HAYUMOCTH JJIi Pa3BUTHs LMBWIM3ALWW; OBJAJACHUEM S3BIKOM
MaT€MaTUKM M MaTEeMaTUYECKOM KyJIbTYpOHl KaK CpPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh NPOEKTHYI0 M HCCIEAOBATEIBCKYIO ACATEIBHOCTD
VHIUBUYAJIBHO U B TPYyIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTepU3yTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCEUIMU.

1) Vuusepcanvnvie = no3znaseamenvHvle  Oelicmsus, obecnevusarom
Gdopmuposanue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00VUaowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYXCAlowe20  Mupa,  NpumeHeHue  J102U4ecKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTIpENICNICHUS]  TOHATUH; YCTaHABIMBATh CYIICCTBEHHBIM  TPHU3HAK
KJaccu(UKanuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE W OTpHUIIATEIbHBIC, €AMHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;
npemyiaraTh  KPUTEPUM  JUIA  BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;

e JIeJaTh BBIBOJBI C HCITOJIB30BAaHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIFOUCHHH 110 aHAJIOTHH;

e TIPOBOJUTH CaMOCTOSTEIILHO JI0Ka3aTeIbCTBA MaTeMaTHYECKUX
YTBEP)KJICHUH (MIPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
OPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJI€HUS U BBIBOJIBL;



BbIOHMpaTh Crmoco0 pemieHUs y4eOHOM 3afaud (CpaBHHUBATH HECKOJBKO
BApUAHTOB pEUIEHMs], BbIOMpaTh HaubOosiee NOAXOAAIUNA C YUYETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJIB30BaTh BOIIPOCHI KaK MCCIEAOBATEIbCKUN MHCTPYMEHT IMO3HAHUS;
dbopMyaupoBaTh BOMPOCHI, (UKCUPYIOIIME MPOTUBOpEUUe, MpodIeMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMupoBaTh  THUIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIUI0, MHECHHUE;

MPOBOAUTH CaMOCTOSITEIIEHO CILJITAHUPOBAHHBIN AKCIEPUMEHT,
UCCIICIOBAHUE II0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEMaTH4YE€CKOTO
o0BeKTa, SBJICHHS, TMPOIECCA, BBIIBICHUIO 3aBHCHMOCTCH MEXIY
00BEKTaMH, SIBICHHUSIMH, POIIECCaAMU;

CaMOCTOATEILHO (POPMYIUPOBATH O0OOIIEHUS U BBIBOJBI IO PE3yJbTaTaM
MPOBENEHHOTO HAOJIOJIEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IIPOIECCA, a TAKKE BbIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

2)

BBISBJIATH Je(pULINUTH MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJI PELICHUS 3a]1a4H;
BbIOMpaTh ~ MHGOpPMALMI0 W3  HCTOYHUKOB  PAa3IUYHBIX  THIIOB,
aHaIM3UpPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIUIO
pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;
CTPYKTYPHUPOBATh UH(POpPMALIMIO, MPEACTABIATh €€ B pa3IMYHbIX (popmax,
WJUTIOCTPUPOBATH TpadUueCcKH;
OLICHUBATh HaAEKHOCTD uHpopmanuu 1o CaMOCTOSITENIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

Vuusepcanvnvie ~ KOMMYHUKaAmMuGHvle  Oelicmeus,  0Oecneuusaom

CchoOpMUPOBAHHOCTND COYUATILHBIX HABLIKOG 00YUAIOUWUXCSL.
OO01menue:

BOCIIPUHUMATh M (QOPMYJIHpPOBATH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U IEJIIMH OOIIECHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX U MHUCHBMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS IO
XOJIy peIIeHus 3a/1a4i, KOMMEHTHPOBATh TIOJyUYCHHBIN PE3yJIbTaT;

B X0JIe OOCY>KJIEHHs 3a7]aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIAaeMON TEMBI,
POOJIEMBI, pelIacMOoM 3a/1auy, BEICKAa3bIBaTh UCH, HAIICIICHHBIC HAa TIOUCK
pEIICHUS; COTOCTaBIIATh CBOM CYXKICHHS C CYXICHHSIMH JIPYTHUX
YYaCTHHKOB JHayiora, OOHapy»XWBaTh pa3Indue W CXOJICTBO TO3WIINMN; B
KOPPEKTHOU popMe HhopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEACTAaBIATh  pPE3yJdbTaThl  pPEMICHHUS  3a7Ja4yd,  DKCIEPUMEHTAa,
UCCJICIOBAHMsI,  TPOEKTa;  CaMOCTOSITENIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YIETOM 3aJ1a4 TIPE3EHTAIIMU U OCOOCHHOCTEH ayAuTOPHUH.

CoTpyaHu4ecTBO:



e TMOHMMATh H  WCMOOJB30BATh  TMPEUMYIIECTBA  KOMAaHIHOH U
WHIMBHUIYAIBHON pabOThI MPHU pelieHNH YIeOHBIX 3a/1a4; MPUHUMATh 11eJTb
COBMECTHOH JACSITENHHOCTH, IJIAHUPOBATh OPTaHU3AIUI0 COBMECTHOU
paboThI, pacrpeaensaTh BUABI PadOT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3yibTat paboTsl; 00001aTh MHEHHUS HECKOIBKUX JIFOJICH;

e YYacCTBOBAaTh B IPyNMNOBBIX opMax paboThl (00CYKACHUSI, 0OMEH MHEHHH,
«MO3TOBBIE TITYPMBD» W WHBIC); BBIMOIHITH CBOIO YacTh pPabOTHI H
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOJICHUCTBHSI.

3) Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCU.
Camoopranusanus:

e COCTaBIISITh IUJIaH, AJITOPUTM PEIICHUS 3a/1a4d, BEHIOMPATH CIIOCO0 PEIICHHUS
C YYETOM UMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TIO3HABATENLHON pediieKcuu Kak OCO3HaHUS
COBEPIIIAEMbIX JEHCTBUNA U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTPOJIA Tpolecca u
pe3yibTaTa peuieH!us MaTeMaTHIeCKON 3a/1auu;

e TPEABUACTH TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IPU pEIICHUH
3a/ladyi, BHOCHTh KOPPEKTHUBBEI B JIEATCILHOCTh HAa OCHOBE HOBBIX
00CTOSITENNBCTB, TAHHBIX, HAWICHHBIX OIMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IIENM W YCIOBHSAM, OOBICHITH
MPUYUHBI JTOCTUKEHUSI WIM HEJOCTIXKCHUSI PE3yJbTAaTOB JESITEIbLHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

OnepupoBarh NOHATUAMHU: TOUKA, IPSIMasi, INIOCKOCTb.

[IprMEHATE aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IIPU PELICHUHU
F€OMETPUYECKUX 3aa4.

OnepupoBaTh NOHATHIMU: NAPATUIETBHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX
Y IIJIOCKOCTEHN.

KnaccuduumpoBate B3aMMHOE pPAacHOJIOKEHHE MPSAMBIX U IUJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JABYTPAHHBIA YIOJI, TPaHU JBYIPAHHOTO YTJIa,
pedpo IBYTPAaHHOTO yria; JUHEHHBIM Yrosl JBYIpaHHOIO YIJa; TpajgycHas Mmepa
JBYTPAHHOTO yIJIA.



OnepupoBaTh MNOHATUSMU: MHOTOIPAHHMK, BBITYKJIbIA M HEBBITYKJIBIH
MHOT'OI'PaHHHUK, 3JIEMEHTBl MHOTOTPAaHHUKA, IPABUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IIMpaMMIa; MPU3MA,
IPSMOYTOJIBHBIN Napaiesenune, Kyo).

KnaccupumupoBate ~ MHOTOTpaHHMKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKAaUUU (BBINYKIbIE W HEBBIIYKJIblE MHOIOIPAHHUKH; IPaBUJIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, TapaJlIeJICUIEAbI ).

OnepupoBaTh MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIIUIIBI IOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/ CJIEIOB.

CrpouTh c€Y€HUS MHOTOIPAHHUKOB METOJOM  CIIE€JOB, BBIIIOJHSITH
(BBIHOCHBIE) TIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BU
CBEpXy, COOKY, CHU3Y.

Pemate 3a1aun Ha HaXOXKJAEHUE TEOMETPUUYECKUX BEJIMYMH 110 00pa3uaM Win
QITOPUTMAaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABI IPU PEIICHHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKH JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMHUCS NTPSMBIMHU.

Pemars 3a1aun Ha HaxOXKIAEHHE TE€OMETPUUECKUX BEJIMYUH IO 00pa3am Wiu
QITOPUTMAM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKUE METOABI IPU PEIICHUU
CTaHAAPTHBIX MaTEeMaTUYECKUX 3aJad Ha BBIYMCICHHE YIVIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy MPSIMOA M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Boruucnsate 00bEMBI U TIIOIAAN MOBEPXHOCTEM MHOTOTPaHHUKOB (TIpHU3Ma,
nupamMpaa) ¢ OpuMeHeHueM (OopMyJ; BBIUHCIATH COOTHOUIEHHS MEXKIY
IUIOIIAASIMU TOBEPXHOCTEMN, 00bEMaMU OJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATUSIMHU: CHUMMETpPUS B MPOCTPAHCTBE;, ILIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensTh TeomeTpuueckue (HaKThl I PEUICHUs] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOJaraloiMX HECKOIBKO IAroB PELICHHUs, €CIM YCIOBUS IPUMEHEHUS
3aJI1aHbI B SIBHOH (hopme.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1ay.

[IpuBoaUTH NpUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MpUPOJE U
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh MONy4YeHHBbIE 3HAHUS Ha MpPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallUM W TIPUMEHSTh H3yUYCHHbIE TMOHATHUS B IMPOILIECCE IMOUCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallUM Ha A3BbIKE T€OMETPUH, HCCIEAOBaTh IIOCTPOEHHBIE MOJAEIN C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM N€OMETPUYECKHUX BEIUYHH.



11 KIIACC

OmnepupoBaTh MOHATHUSAMHU: LWIMHJPUYECKAss MOBEPXHOCTh, OOpa3yrolue
WIMHAPUYECKONM  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IOBEPXHOCTH,
oOpasymolre KOHUYECKON TOBEPXHOCTH, KOHYC; CepuyeCcKasi HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LUIUHAP, KOHYC, chepa U map).

OOBACHATH CIOCOOBI MOJYYEHUS TEJl BpaILlCHUSI.

KnaccuguimpoBaTs B3aMHOE pacioioKeHUE CPepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUSMU: ILIAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA
CEerMEHTA; IIapOBOM CJIOM, OCHOBAHHE IIAPOBOrO CJIOS, BBICOTA LIAPOBOIO CIIOS;
1aPOBOM CEKTOP.

Boruncnsate  00bEMBI M TUIOHIAAM  TIOBEPXHOCTEH  Ted  BpalleHHS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh MOHATUSMU: MHOTOTPAaHHUK, BIHCAHHBIK B cdepy H
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpalllCHUS.

Bb4ucasTe COOTHOLIEHUS MEXIY IUIOMAAIMHU MOBEPXHOCTEH M 0O0bEMaMu
10JTOOHBIX Tell.

N300paxaTh u3yyaeMble (PUIypbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINONMHATE (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
duryp: BUJI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPALLIECHUS.

W3BnekaTp, WHTEPHOPETHPOBATH M MNpeoOpa3oBbIBaTh HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BbINONHATS JEHCTBUA  CJIOXEHUST BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCII0, OOBACHATh, KAKUMU CBOMCTBAMHU OHU 00JIaJJalOT.

[TpuMeHsTh paBUIIO MapaiesenuIesa.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJAYJb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAWMHATHI BEKTOpa, YroJl MEXIY
BEKTOpPaMH, CKAIIPHOE IIPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBHI.

HaxonnuTbe cyMMy BEKTOPOB M IPOU3BEIAECHUE BEKTOPA HA YHCIIO, YTOJl MEKIY
BEKTOpaMH, CKaJSIpHOE TMPOM3BEIEHUE, pPaCKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh IIOCKOCTh YPAaBHEHUEM B JEKapTOBOM CHUCTEME KOOPAUHAT.

[IpumensaTh reoMeTpuueckue (akThl ISl PEIICHHUS] CTEPEOMETPUUYECKUX
3a/lay, MpeANoJaratoMxX HECKOJIbKO IAroB PEIICHUs, €CIH YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

PemaTte mpocreiiline reoMeTpuuecKue 3aJayd Ha NMPUMEHEHHE BEKTOPHO-
KOOPJIWHATHOT'O METO/A.



Pemarp 3amaum Ha [OKa3aTelbCTBO MATEMAaTHYECKUX OTHOLICHHM W
HAXOXKJIEHUE F€OMETPUUYECKUX BEJIMYUH 0 00pa3iiaM WK alrOpuT™Mam, MPUMEHSIS
M3BECTHBIC METO/IbI IPH PEIICHUH CTaHAAPTHBIX MAaTEMAaTUYECKHX 3a]a4.

[IpyuMeHATP MPOCTEHINNE MPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKHX 3a/1au.

[IpuBOINTH NpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOAE H
YKW3HU, PACTIO3HABATh MIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJMyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TOHATUSA B IPOLECCE ITOMCKA PEIICHUs
MaTeMaTHYeCKd CHOPMYIUPOBAHHONW MPOOJIEMBbI, MOJEIUPOBATH peajbHbIC
CUTyalluH Ha S3bIKE TEOMETPUHU, WCCIENOBATh IIOCTPOEHHBIE MOJEIN C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX NOHATHI U TEOPEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 334U, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUYECKUX BEJIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

HauMeHnoBaHue pa3aesioB M TeM
Ne i/ pasi

KoauuecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
1 BBenenue B ctepeoMeTpuio 10
5 [TpsiMble ¥ MIIOCKOCTH B TPOCTPAHCTBE. 12
[MapannenbHOCTh TPSMBIX M IUIOCKOCTEH
3 HepneHILmSynﬂpHOCTL MPSIMBIX | 12
IJIOCKOCTEH
4 Vsl MeXAy NPSMBIMU U IJIOCKOCTSIMHU 10
5) MHororpaHHuKu 11
6 O0bEMBI MHOTOI'PaHHUKOB 9
7 [lIoBTOpEHUE: ceueHus, paCCTOSHUS U YTIIbI 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KIIACC

No /m HaunmeHnoBaHMe pa3je/ioB U TeM KosimyecTBo yacos DJIeKTpoHHbIe (LM (ppoBbIE)
B MPOrpaMmmbl Bcero o0pa3oBaTe/ibHbIE pecypchbl
1 Tena BpameHus 12
2 O06bEMBI TEN 5
3 BekTopbl 1 KOOpAMHATHI B 10
IIPOCTPAHCTBE
4 [ToBTOpenue, 06001ICHNE, 7
cucTeMaTru3anus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34




IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

DJIEeKTPOHHbIE
uudgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

OCHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA,
npsiMasi, TNIOCKOCTb, TpocTpancTBo. [IpaBuna
1300pakeHNs Ha PUCYHKAX: H300paKeHHUs
TUIOCKOCTEH, MapajlIeIbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[TonsaTHs: MEpeceKaromuecs MmIOCKOCTH,
MIEPECEKAIOIINECS MPSMasi U TUIOCKOCTb.
CraproBasi JUarHOCTHKA

[TonsATHs: MepeceKaromuecs MIOCKOCTH,
MEPECEKAIOIINECS MPsiMasi U TUIOCKOCTh

3HAaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeHrue MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha IPOCKIIMOHHBIX YepTeKax

HauanbHble cBefieHUs 0 KyOe U nmupamue,
uX pa3BépTku U Mojenu. CeueHus
MHOT'OTPAaHHUKOB

HavaneHble cBeieHUs 0 KyOe U mupamu/e,
uX pa3BEépTku U Mojenu. CeueHus
MHOTOTPaHHUKOB

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

[TonsiTre 06 akCMOMaTUYECKOM TTOCTPOEHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX




Ilonsatue 06 akCHOMaTUYECKOM IIOCTPOCHUU

9 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U 1
CJICICTBUS U3 HUX
[ToHsATHEe 06 aKCHOMAaTHYECKOM ITOCTPOSHUH

10 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U 1
CJICICTBUS U3 HUX
B3auMHoe pacnonioxkeHue npsMbIx B

11 MIPOCTPAHCTBE: NEPECEKAIOIIMECH, 1
napajJiesibHble ¥ CKpEIMBaOLIMECcs IpsMble
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B

12 NPOCTPAHCTBE: TAPAIIENBHBIC PAMBIC B 1
IIPOCTPAHCTBE; NapaJlJIeIbHOCTh TPEX
TIPSIMBIX
[TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B

13 npoctpancTe: [lapamienbHOCTh NPsSMOH 1 1
TUIOCKOCTH

14 VYTIu1bl ¢ COHANpPaBI€HHBIMU CTOPOHAMU 1

15 Yron Mexay npsiMbIMU B IPOCTPAaHCTBE 1

16 Yron Mexay npsiIMbIMU B IPOCTPAaHCTBE 1

17 [TapanienpHble MIIOCKOCTH 1

18 CaolicTBa napamuienabHbIX INIOCKOCTEN 1

19 [Ipocreiimme npocTpaHCTBEHHbIE PUTYpHI HA 1
IUIOCKOCTH: TETpadp, KyO, mapasuienenunes

20 ITocTpoenue ceueHnii 1

21 ITocTpoenue ceueHnii 1
Konrtponshas padora no teme "[Ipsimblie u

22 IJIOCKOCTH B MpocTpaHcTBe. [lapannenbHoCTh 1
MPSIMBIX U IIJIOCKOCTEN"

23 [leprieHAUKYIAPHOCTH MPSMOMN M MIOCKOCTH: 1
MEPIIEHIUKYIISIPHBIE TIPSIMBIE B IPOCTPAHCTBE

o4 [IpsimMble mapaenbHble U 1

NEPpINCHAUKYIIIPHBIC K ITJIOCKOCTH




[Ipsimble napasuienbHbIe U

25 NEPIIEHAUKYIISIPHBIE K MJIOCKOCTH .

26 [Ipu3Hak nepneHaAUKYJIAPHOCTH IPSIMON U 1
IJIOCKOCTH

97 [Ipu3HaK nepneHauKyIIpHOCTH NPSIMON U 1
TUIOCKOCTH

8 TeopeMa 0 npsAMON NepIEH JUKYISIPHON 1
IJIOCKOCTH

29 Teopema o npsiMoii eprIEHANKYIIPHON 1
TUIOCKOCTH

30 Teopema o npsiMoii eprIEHANKYIIPHON 1
TUIOCKOCTH
[leprieHAUKYIAp ¥ HAKJIOHHBIE: PACCTOSHHE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT 1
IIPSIMOM 0 IIJIOCKOCTH
[leprieHAUKYIAp ¥ HAKJIOHHBIE: PACCTOSTHHE

32 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT 1
MPSIMOM A0 MIIOCKOCTH
[eprieHAUKYIAp U HAKJIOHHBIE: PACCTOSHHE

33 OT TOYKH J0 MJIOCKOCTH, PACCTOSIHUE OT 1
MPSIMOM A0 MIIOCKOCTH
[eprieHAUKYIAp ¥ HAKJIOHHBIE: PACCTOSHHE

34 OT TOYKH J0 IJIOCKOCTH, PACCTOSTHUE OT 1
MPSIMOM A0 MJIOCKOCTH

35 Teopema o Tpéx nepneHANKYISIpax 1

36 Teopema o Tpéx nepneHANKYIsIpax 1

37 Teopema o Tpéx nepneHANKYISIpax 1

38 VYTIBl B IPOCTPAHCTBE: YTOJI MEXKIY IPSIMOi 1
Y TUTOCKOCTBIO

39 JIByrpaHHBIN yroJl, JMHEHHBIN yroa 1
JIBYT'PAaHHOT'O yIiia

40 JIByrpaHHBIN yroi, TMHEUHBIN yros 1




JBYTPAHHOTO yIJia

41

42

[lepneHIMKyYIAPHOCTD IIJIOCKOCTEHN: IPU3HAK
NEPIEHIUKYISIPHOCTH ABYX IIJIOCKOCTEMN
IlepneHUKYISAPHOCTD IIJIOCKOCTEM: IPU3HAK
NIEPIECHIUKYISIPHOCTH JBYX IUIOCKOCTEN

43

44

[leprieHANKYIAPHOCTD MIOCKOCTEN: IIPU3HAK
MEPIICHAUKYISIPHOCTH JBYX IIIOCKOCTEN
[Tapamtenenunen, NpsAMOyTOJIbHbII
napajJiesIenune]l 1 ero CBOMCTBa

45

KonTponbHas padoTa no remam
"[leprieHAUKYASAPHOCTD NPAMBIX U
wiockocTeil" u "YTIibl MEXY OPSIMBIMU U
IJI0CKOCTSIMU"

46

47

ITonstue MHOI'OI'paHHHKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC U
HEBBIITYKIIBIC MHOT'OT'PAHHUKH, paSBépTKa
MHOIr'OrpaHHuKa

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHMS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
MIPU3MBbI; OOKOBasi U MOJIHASL TOBEPXHOCTh
IIPU3MBI

48

49

50

IInpamupa: N-yroapHas NUpaMUIa, TPaHU U
OCHOBaHUE MUpPaMU/Ibl; OOKOBas U MOJHAS
[IOBEPXHOCTh MUPAMUbI; IPAaBUIIbHAS U
yCeu€HHas nupaMuaa

[IpaBuUIHHBIE MHOTOTPAHHUKH: TIOHSTHE
MPaBUIBHOTO MHOTOTPaHHUKA; TIPaBUIIbHAS
MpHU3Ma U MpaBWIbHAS IUPAMHU/IA,;
MpaBUJIbHAS TPEYroJbHAs MUpaMUa U
MIPaBWIbHBIN TeTpa’p; KyO

[Ipeacrasnenue o mpaBUIbHBIX
MHOTOTPaHHUKAX: OKTadAp, JOJIEKadIp U




HUKOCadap.

CummeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCUTEIBHO TOYKH, MIPSIMOH, MIIOCKOCTH.

51 DNeMEeHThl CAMMETPHH B TUPAMHIAX, 1
napaJiesienumneax, MpaBUIbHBIX
MHOTI'OI'paHHHMKaxX
52 Beruuciienue 31€eMeHTOB MHOIOI'PaHHHUKOB: 1
pEOpa, MuaroHau, yribl
[Inouianp 60KOBOM OBEPXHOCTH U MOJIHOM
53 MIOBEPXHOCTHU MPSMON IPU3MBI, IUIOIIAIb 1
OCHOBAHHUH, TeopemMa 0 OOKOBOIA
MIOBEPXHOCTHU MPSIMOM MPU3MBbI
[Tnomans 60KOBOI MOBEPXHOCTU U
54 MOBEPXHOCTHU MPABUIIBHON MTUPAMUJIBI, 1
TeopeMa o oI OOKOBOI MOBEPXHOCTH
YCEUEHHOU MUPAMUIbI
55 'ISOHTpOHLHa}I pabota o Teme 1
MHororpanHuku"
56 [TonsaTue 06 00BEMeE 1
o7 OO6bEM upaMuIbl 1
58 O0BEM nupamMuIsI 1
59 O0BEM nupamMuIsI 1
60 O06BEM TUpaMHUIBI 1
61 O06BEM npu3MBbI 1
62 O06BEM npu3MbI 1
63 O06BEM npu3MBbI 1
64 KonrtponsHas padora no reme "O6bEMBI 1
MHOT'OTPaHHUKOB"
[ToBTOpeHme, 06001IeHNE CCTEMAaTU3ALINS
65 3HaHui. [locTpoeHune ceuenuil B 1

MHOT'OI'paHHUKE




[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. BplUKCIIEHNE PACCTOSHUM: MEXIY
66 JBYMSI TOUKaMH, OT TOYKH 0 MPSMOH, OT
TOYKH JI0 TUIOCKOCTH, MEXKTY
CKPENTUBAIOIIUMHUCS TPSIMBIMA

67 Hrorosas koHTposbHas paboTa

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. BeIlUKCIIEHUE YIIIOB: MEXIY

68 CKPENTUBAIOIIUMHUCS TPSIMBIMHA, MEXKITY
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YTJI0B MEXAY IUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KIIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, Tuamerp;
IUTOMIA/Tb TIOBEPXHOCTH Chephl

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYCHUS

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTeJibHbIE

pecypchl

B3anmMHoe pacrionoxxeHue chepbl u
TUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomanab chepsl

N3o0paxkenue cdepsl, mapa Ha
mockocT. CedeHus mapa

Hunuuaapudeckast TOBEPXHOCTb,
o0pa3yolne HUIMHIPHIECKOI
MMOBEPXHOCTHU, OCh I[HJIMHIPUIECKOMN
MTOBEPXHOCTH

Hununapap: ocHoBaHUs U OOKOBast
MOBEPXHOCTh, 00pa3yoIas 1 och;
IUIOIIA s OOKOBOM M IOJHOM
MMOBEPXHOCTHU

N300pakeHne HUINHAPA Ha TNIOCKOCTH.
Pa3Béprka nununapa. Ceuenus
MINHApPA (TUIOCKOCTHIO, MapajuleIbHON
WA TIEPIICHANKYIISIPHOIN OCH IIWJIMHPA)
Konnueckas moBepXHOCTh, 00pa3yroime
KOHMUYECKOI MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW TOBEPXHOCTH

Konyc: ocHOBaHuE U BeplINHA,
o0pasyloias U OCh; IO b OOKOBOW U
ITOJTHOW ITOBEPXHOCTH

Y ceu€HHbIN KOHYC: 00pa3yronue u




BBICOTA; OCHOBaHUs U OOKOBast
MMOBEPXHOCTD

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béptka konyca. CeueHus KoHyca

10 (TUTOCKOCTHIO, TTapalIeIbHOM 1
OCHOBAHUIO, U IIJIOCKOCTBIO, IPOXOAIIEH
4yepe3 BEPIINHY)

11 KomOunanws ten BpameHus u 1
MHOTI'OI'PaHHHUKOB
MHororpaHHMK, OIIMCAHHBIN OKOJIO

12 cdepsr; chepa, BrEcaHHAs B 1
MHOT'OI'PaHHHK MJIM B TE€JIO BPAILEHUS

13 [Tonsatue 06 00béme. OCHOBHBIE 1
CBOHCTBA 0OBEMOB Tell

14 O0bEM UIMHIIpa, KOHYyCa 1

15 O6béM 11apa u momaab cepsl 1
ITooGHBIE TENa B IPOCTPAHCTBE.

16 CooTHoIIEHNSs MEXTy TTOIAISIMHU 1
MOBEPXHOCTEN, 00bEMaMH MOAOOHBIX TET

17 KOHTpOJ‘ILI;Ia}I Pa60Ta o reMaM "Tena 1
BpaieHus" u "OobeMsl Ten"

18 BekTop Ha MI0CKOCTH M B TPOCTPAHCTBE 1

19 CrnosxeHue ¥ BBIYMTAHNE BEKTOPOB 1

20 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
PasnoxeHne BekTOpa 1o TpéM

21 HEKOMIUTaHapHBIM BekTopaM. [IpaBuiio 1
napaiesenumnena
Pemienue 3aay, CBI3aHHBIX C

22 MIPUMEHEHHUEM MTPaBIII JeMCTBUIA ¢ 1
BEKTOpaMH

23 [IpsmoyronbHas cucTeMa KOOpJHHAT B 1

npoctpancTBe. KoopanHatel BeKTOpa.




[Ipocreiimue 3aa4u B KOOpAUHATAX

24

25

VYron mexay Bekropamu. CKalasipHOE
MIPOU3BE/ICHNE BEKTOPOB

Beluncienue yrios Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopanHatHO-BEKTOPHBINA METOI ITPH
pEIIeHUU T€OMETPUYECKUX 3a1a
Kontponbnas pabota no teme "BekTopsl
Y KOOPJIMHATHI B MPOCTpaHCTBE"

28

[ToBTOpeHME, 00600IICHNE 1
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, GpakThl, TEOPEMBI Kypca
TUIAHUMETPUH

29

30

31

32

[ToBTOpEeHME, 0000IIEHNE U
cucremaru3anus 3HaHuid. OCHOBHBIE
burypsl, pakThl, TCOPEMBI Kypca
TUTAHAMETPHUH

[ToBTOpenue, 0600IIEHNE U
cUCTeMaTu3alus 3HaHUi. 3a1aun
ITAaHUMETPHUHU U METOABI UX PCIICHUA

[ToBTOpenue, 0600IIEHNE U
cUCTeMaTu3alus 3HaHUi. 3a1aun
ITAaHUMETPHUU U METOABI UX PCIICHHUA

[ToBTOpenue, 0600IIEHNE U
cucremMarusanus 3HaHui. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTEpPEOMETPUH

33
34

WtoroBas koHTpoJIbHAs paboTa

[ToBTOpeHme, 0600IIEHNE U
CUCTeMaTH3aIusl 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* Maremaruka: anreOpa 1 Hadajga MaTEMaTUYECKOTO aHAIN3a, TEOMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byryzos B.®., Kanomues C.b. u
npyrue, AkumonepHoe obmiectBo «M3natensctBo «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

I'eomeTpus. 10 kimacc. Metoauueckoe nocodue. bazoBeiii ypoBeHb - by1iko
E.B., Mepzisik A.I'. u nip.

2. T'eometpus. 11 knacc. Meroaudeckoe nmocooue. bazoseiit ypoBeHs - byiiko
E.B., Mep3msak A.I'. u ap

3. Meroanueckue pekomennauuu K yueonuky JI. C. Atanacsana, B. ©.
byry3oBa, C. b. Kagomuesa u np.

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

https://edu.skysmart.ru

https://mob-edu.ru

https://ege.sdamgia.ru

https://fipi.ru
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