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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO W TMO3HABATEJIBHOTO pPa3BUTHUSA
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOTO Kypca FreOMETPUU Ha yp



OBHE cpeaHero oOmiero oOpa3oBaHus OOYCJOBJIEHA MPAKTHYECKON
3HAaYUMOCTBIO  METAllPEIMETHBIX U TPEAMETHBIX PpEe3ylbTaTOB  OOyuYeHUs
TeOMETpUM B  HANpaBlIE€HUH  JIMYHOCTHOTO  Pa3BUTUS  OOydaromuxcs,
dbopMupoBanus (YHKIIMOHATHLHOW MaTEeMAaTHYECKON T'PaMOTHOCTH, W3YUYCHHSI
IpyTHX y4eOHBIX JUCHUIUIMH. Pa3BuTHe Yy 0OyYarOmMXCS MPAaBHIBHBIX
IPECTaBICHUNA O CYIIHOCTH M MPOHUCXOKICHUH T€OMETPUUYECKHX aOCTpaKIIUH,
COOTHOUIICHHH PEANbHOTO U MIEaJbHOT0, XapaKTepe OTPaKEHUsI MaTEeMaTHUYECKON
HAYKOU SIBIICHUH U TIPOIIECCOB PEAbHOTO MUPA, MECTE TEOMETPHH B CHCTEME HayK
U POJIM MaTeMaTHYEeCKOTO MOJCITUPOBAHUS B HAYYHOM IMO3HAHWU U B TPAKTHKE
crioco0CTBYeT (HOPMHUPOBAHHWIO HAYYHOTO MHPOBO33PCHHS YUAIIUXCS, a TaKXKe
Ka4eCTB MBIIIUICHHUS, HEOOXOAMMBIX ISl aJJalTallid B COBPEMEHHOM O0IIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
obmiero oOpa3oBaHMs, Tak Kak o0OECleuYrBaeT BO3MOXKHOCTb H3YYEHMsI Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTaPHOM.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPYEMOE TMpPU HU3YYCHHH OOYYarOIIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH 1 TIOCTPOCHUH IIETIOYKHU JTOTHUECKHUX YTBEPIKICHUIH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS NMpPHU PEIICHWU 3a]ad €CTECTBEHHO-
HAy4YHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3UKH.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeNbHOCTH uenoBeka. OpHEeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COoIHMalbHOro ObITHs, (opma
OTPaXEHHUSI OKPYXKAlOIIero MHpa, YCJIOBHUE YCIEUIHOTO IO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusl  JAEUCTBUTEIBHOCTH. OmepuUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazaMu O0OBEIMHSAET pa3Hble BUABl Y4EOHOM M TPYIOBOM NIE€ATEIBLHOCTH,
SBIISIETCS. OAHMM M3 MPO(PECCHOHATBHO BAXKHBIX KAdeCTB, MOATOMY aKTyallbHa
3ajaya (OpMUpPOBaHUS y OOYy4YaOUIUMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
pPa3HOBUIHOCTH OOpa3HOTO MBIIUIEHHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON AESITENFHOCTH TI0 MHOTUM HAIPaBIICHUSIM.

[lenp ocBoeHMs mporpaMMbl ydeOHOTo Kypca «l'eomeTpus» Ha 06a30BOM
ypoBHE 00yueHus — o00IeoOpa3oBaTelibHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOyJarommxcss  4epe3  OOecredyeHHe  BO3MOXKHOCTH  MPUOOpPETEHUs |
WCMOJIb30BaHUA CHUCTEMATUYECKUX TIE€OMETPUYECKMX 3HAaHMM W  JCHUCTBU,
cen(UIHBIX TEOMETPUH, BOSMOKHOCTH YCTIEITHOTO MPOIOJIKESHHsI 00pa3oBaHuUs
10 CTICIUATBHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa mo reomeTpuu Ha 0a30BOM YpOBHE IpeIHA3HayYeHa MJis
oOyJaroluxcs CpeHeN HIKOJIbI, HE MCIBITHIBABIINX 3HAYUTENbHBIX 3aTPYIHEHHM
Ha YPOBHE OCHOBHOTO 001Iero obpazoBanus. Takum oOpazoM, oOydaromniuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOHWTH OOIIME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC



CO cHenu(puKOl TreoMeTpUH W HEOOXOAMMBIE [JIsl JKM3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTb HM3YYHTh T€OMETPHUIO OoJjee
riIyOOKO, €CiM B JAJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX
3HAHUSAX B IPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmKeHHe LenM OCBOECHHS MPOrpaMMbl OOECIIEUMBACTCS PEILICHUEM
COOTBETCTBYIOIIMX 3a1ay. [lpuopuTeTHbIMM 3aJayaMu  OCBOEHHUs  Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:

e (opMHpOBaHHE MPEICTABICHUS O TEOMETPUM KaKk YacTd MHPOBOU

KYJIBTYpPbI U OCO3HaHHUE €€ B3aMOCBSA3HU C OKPYXAIOLIUM MHPOM,;

e (opMHpOBaHME MPENCTABICHUS O MHOIOIPAHHUMKAX M TejJaxX BpallleHUs
KaK O BaXHEHIIMX MAaTeMAaTHUYECKUX MOJENSX, MO3BOJSIOIINX OMHCHIBATH
Y U3y4aTh pa3HbI€ ABJICHUS OKPY>KAIOLIEro MUPA;

e (opMHpOBaHME YMEHMsI pacllO3HaBaTb Ha 4YepTeXax, MOJENISIX MU B
peaIbHOM MHMPE MHOTOIPAHHMKH U TeJIa BPALCHUS;

e OBJAJCHUE METOAAMM PEIICHMS 3a/lady Ha MOCTPOECHHUS Ha M300paKEHUSAX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHuMEe yMEHHUS ONEPUPOBATH OCHOBHBIMU TMOHATHSIMHU O
MHOTOI'PaHHHMKAX M TeJaX BPALIECHUS U UX OCHOBHBIMU CBONCTBAaMU;

e OBJAJCHUE  aANTOPUTMaMM  pEUICHUS  OCHOBHBIX  THUIIOB  33J]1a4;
dbopMHpOBaHWE yMEHHUS MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTelIbHbIC
pacCyXJIeHUs B XOJi€ PELIEHUs CTEPEOMETPUYECKMX 3aJady U 3a7ad C
IIPaKTUYECKUM COAEPIKaHUEM;

e pa3BUTUE  UHTEIUIEKTYaJbHBIX U  TBOPYECKUX  CIIOCOOHOCTEH
oOyyarolmuxcs, I03HABaTEIbHOM  AKTUBHOCTH,  HCCJIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHHUS;

e (opmupoBaHue GyHKIIMOHATBHOMN TPaMOTHOCTH, peNeBaHTHOU
F€OMETPUU: YMEHUE PACHO3HABaTh IMPOSIBICHUS T'€OMETPUUYECKUX
NOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEW B peajbHBbIX >KU3HEHHBIX
CUTYyallUsIX M TPU WU3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (HOpMyIupoBaTh HX Ha S3bIKE
r€OMETPUU U CO3/1aBaTh F€OMETPUUYECKHUE MOJIETU, TPUMEHSATH OCBOCHHBIM
TEOMETPUYECKUI ammapar sl PEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3aJ1a4, MHTEPIIPETUPOBATH U OLIEHUBATH MTOJIYYEHHBIE PE3YJIbTATHI.

OTnMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCS BKIIOYEHUE B KypC
CTEpEOMETPUM B Hayalle ero Hu3y4yeHus 3aJay, pellaeMblX Ha YpOBHE
MHTYUTUBHOTO MO3HAHMSI, U ONpeNeIEHHBIM 00pa30M OpraHM30BaHHAs padoTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOIO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JaJbHENIIEMY U3YUYEHHUIO NTPEAMETA.



[Tpenmourenue oTAAETCSA HATISAAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuTHE IPOCTPAHCTBEHHBIX NPEACTABICHUU Y
yYallUXCs B Kypce CTEPEOMETPUHM IPOBOAMUTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/JaHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEPUPOBAHUE
IPOCTPAaHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a MPOBOAMUTCA C OMOPOW Ha
HArJSAHOCTh, @ ONEpUpPOBaHME OO0pa3oM — B YCIOBUSX OTBICYEHHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOAHOIO COACPIKAHNU.

OcHoBHBIE cozepikarelibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsmMble U TUIOCKOCTH B IPOCTPAHCTBE», «Tena BpameHus»,
«BeKTOpBI 1 KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JTOTHUECKUX YMEHUI
pacnpenensieTcs He TOJbKO IO COJAEP)KATENbHBIM JIMHHUSM, HO M MO ToJaM
oOyueHusl Ha YpOBHE CpeJIHEro o0Iiero oopa3oBaHusl.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHHUS paboueil MporpaMmbl, pacnpeAci€HHBIM MO ToJlaM OO0ydYeHus,
CTPYKTYPHUPOBAHO TakuM o0Opa3oM, 4YTOOBI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATENBHO M MOCTYNATENbHO, C
COOJIIO/ICHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MNPEICTaBICHUNA OOy4aroluXcs, pacuupsis U
yrayOnsis €€, o0pasysi MpOYHbIE MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTIAHE

Ha n3yuenne reomerpumn orBoaures 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezemo B 11 kmacce, Bcero 3a 1Ba roga ooydenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesibHble W CKpeumuBaronmecs npsamble. [lapauiensHOCTE NpsAMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTh MPSIMOM U IJIOCKOCTU. YTJIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3Ip, KyO, napajjiesienumnea; NoCTpPOeHUE CEUEHUIA.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJIIPHON IUIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXIY MNPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IJIOCKOCTEW: MPHU3HAK  IEPHNEHAUKYJSIPHOCTH  ABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yronpHas
MpU3Ma; 'paHu U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAsl MPU3MBbI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHE MUPAMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yceu€HHad nupaMuaa. OJEMEHTbl TMpu3Mbl u nupamuabl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
terpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH M TOJHOM TMOBEPXHOCTU MPSIMON TPU3MBL,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIOp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasymollre U BbICOTa; OCHOBaHMSI U OOKOBasI TIOBEPXHOCTb.

Cdepa u map: neHTtp, paauyc, ITUaMeTp; IJIOMAAL MOBEPXHOCTU ChEpHI.
B3aumnoe pacnonoxxenue cepbl U MIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WJIH TEJO
BpalIeHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpoctpaHcTBe. (COOTHOIIECHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHIpa (TapaJyIelbHO W TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuielbHOE OCHOBAHMIO M NPOXOJAIIEE Yepe3 BEPIUHHY), CECUEHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miI0cKOCTH U B pocTpancTBe. CI0KEeHNE U BRIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. [IpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM ITIpaBUJl JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnater BekTopa. IIpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHIMCKOrO OOIIECTBa, TMPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAYyLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHBIX BUJOB HCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJispHas busnueckas aKTUBHOCTb); (bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  MEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMO00Opa30BaHUI0 Ha TPOTSHKCHWH BCEH J>KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpempl, OCO3HaHWEM TJIOOATBHOTO XapakTepa JKOJOTHYECKUX  IMpoOIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYSCKOW KyJbTYpOW KaK CPEICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPHUIYIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYEcco8 obydarwuxcs (oceoenue
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble ornueckue aAefcTBUA:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATHH, OTHONICHWUH MEXKIYy IOHATUIMH; (OPMYIUPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWCE,
YCIIOBHEBIC;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HWCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK HCCJIENOBATEILCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YECKOTO
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIEHHIH;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJIs PEIICHUS 3a]1a4u;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbOpMaITuu 1o CaMOCTOSITEIIBHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1aui, BhICKa3bIBaTh UJI€U, HAIICJICHHbBIC HA TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJbTaThl  pEHIeHHs  3aJaud,  JKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJUBUAYATbHONU pabOThI MPU PELICHUH YUYEOHBIX 3a/]1a4; MPUHUMATH 11€JIb
COBMECTHOM JEATENbHOCTU, IUIAaHUPOBATh OPraHU3aIMI0 COBMECTHOMN
paboThI, pacnpenesTh BUAI padoT, 10rOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHU I,
«MO3TOBBI€ IITYPMb» W WHBIC); BBINOJHATH CBOIO YacTh pabOThI U
KOOPAUHUPOBATh CBOM JICUCTBUA C JPYTUMHU YJICHAMU KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YUETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM  II03HABATEJILHOM peduiekcun KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa pEeIIeHUsI MATEMATUYECKOU 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHUBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHSITDH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCUOMBI CTEPEOMETPUM M CIEICTBHUS U3 HUX NPHU PEIICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSIMU: MAPAIICIBHOCTh M MEPIEHINKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIM W HEBBITYKIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MMpamMuaa; MpuU3Ma,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHITHSIMH: CEKYIIasl TNIOCKOCTh, CEYEHHE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permarp 3a1aun Ha HaXOXKJICHUE TEOMETPUICCKUX BEIIMYUH MO 00pas3Iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCIECHUE PACCTOSIHUA MEXIY ABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TIPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEIIMBAIOIIMMUCS TPSIMBIMH, MEXIy MPSIMOM M  IJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHSAMHM: CHMMETpPUS B IPOCTPAHCTBE;, LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh reomeTpuueckue (aKkThl Uil PEUIEHHs] CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

IIpuBOIUTHE INpHUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC WU
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAaHHONW MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KJIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLICHHUS] MEXIY IJIOMIAIASIMU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPa Ha YUCI0, OOBACHSITH, KAKUMHU CBOMCTBAMH OHU 00JIaJaIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BENCHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIINE IPOTPAMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh MOJMy4YEHHBIE 3HAHUSA HA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIE
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI M TEOpEM, anmapara aareOphl; pemaTth
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



~N O o1 bW

TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB U (undposbie)
n/m  TeM NPOrpaMmbl KouunyecTBo yacoB  oOpa3oBaTe/ibHbIE
pecypcsl
Bcero
padoTbI
BBenenue B ctepeoMeTpuio 10
[IpsimMbIe ¥ IIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapamienpHOCTD NPSAMBIX U INIOCKOCTEN
IlepneHauKyISIPHOCTD MPSAMBIX U IIJIOCKOCTEN 12
VYTIbl MEXKIY NPSIMBIMU U TUIOCKOCTSIMU 10 1
MHoOrorpaHHuku 11 1
OO6BEMBI MHOTOI'paHHUKOB 9 1
IToBTOpEHME: CEUECHHUSI, PACCTOSIHUS U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5

KonTpoJabHbIe

IIpakT4yeckue



11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/m
NporpamMmbl

Tena BpameHus
O0BEMEI TENT
BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE

[ToBTOpeHue, 06001EeHNE,
cUCTEMaTU3alUs 3HAHWUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

12

10

34

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl






HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie

Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI pecypenI

OCHOBHBIE TIOHATHS CTEPEOMETPUN: TOUKA,

npsimMasi, I0CKOCTh, IPOCTPAHCTBO.

[TpaBuiia n300pakeHUst Ha PUCYHKaX: 1
n300pakeHusl II0CKOCTEH, apauIeNbHbIX

IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: MnepeCceKaromuecs 1miIoOCKOCTH,
NnepeceKkarommecsa npsamas 1 rmiIoCKOCTb

[TonsTus: MNepeceKkaromuecs mI0CKOCTH,
nepecekarommecs npsamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha 1
PUCYHKaX, Ha MPOEKITMOHHBIX YePTEKaX

HavanbHble cBeieHus 0 Kyoe U mupamu/ie,
ux pa3BépTku U mozenu. CedeHus 1
MHOTOTPaHHUKOB

HauanbHble cBefieHHs 0 KyOe U mupamu/e,
ux pa3BeépTku U Mozenu. CedeHus 1
MHOTOTPaHHUKOB

[TonsiTHE 00 aKCHOMATHYECKOM

MOCTPOCHUUN CTCPCOMCTPUN: AKCUOMBI 1
CTCPCOMCTPHU U CIICACTBUA U3 HUX



10

11

12

13

14
15
16

17

18

19

[TousTHE 00 AKCUOMATUYECKOM
MOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHUS M3 HUX

[MousTHEe 00 AKCHOMATHYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HUX
ITousiTHe 00 aKCHOMATHYECKOM
MIOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS U3 HUX
B3aumHoOe pacroioxkeHne MpsMbIX B
IIPOCTPAHCTBE: MEPECEeKAIOIIHECS,
napajuIeJbHbIC U CKPEIIUBAIOIIHAECS
psIMBIE

HapaHHeJ'IBHOCTB MNpsAMBIX U IUIOCKOCTEH B
MMPOCTPAHCTBE: MMAPpAJUICIIBHBIC IIPAMBIC B
MMPOCTPAHCTBE; MApAJUICIIbBHOCTDb TpéX
MMPAMBIX

HapaJ'IJ'IGJ'IBHOCTB MMPSAMBIX U IUIOCKOCTEH B
MMPOCTPAHCTBE: HapaHHCJIBHOCTB HpHMOﬁ u
INJIOCKOCTH

VYTI1bl ¢ COHaNpaBiIeHHBIMU CTOPOHAMU
Yroa Mexay npsiMbIMU B IPOCTPAHCTBE
Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

[TapamienbHOCTD MIOCKOCTEM:
napaelbHble IOCKOCTH

CBoiicTBa NnapajiCJIbHbIX IUIOCKOCTEM

[Ipocreiimune npocTpaHCTBEHHbIE (PUTYPBI
Ha TJIOCKOCTH: TeTpa’ap, Kyo,



20
21

22

23

24

25

26

27

28

29

30

31

32

napajuieJenune/
[TocTpoenue ceueHui
ITocTpoeHue ceueHui
KonTponbras pabota mo reme "lIpsMbie u

IUIOCKOCTH B IIPOCTPAHCTBE.
[TapamienpHOCTb NPSAMBIX U IIIOCKOCTEN"

IleprieHAMKYAAPHOCTD MPAMOU U
IUIOCKOCTH: NIEPIEHANKYJIISIPHBIE NPSMBIC B
IIPOCTPAHCTBE

ITpsimble napamienbHble U
NEPIEHIUKYIISIPHBIE K IITIOCKOCTH

IIpsiMble nmapasiesbHbIe U
NEPIEHAUKYJISIPHBIE K IITIOCKOCTH
IIpu3Hak neprneHAUKYIIPHOCTH IPSIMOU U
IIJIOCKOCTH

IIpu3Hak neprneHAUKYIIPHOCTH IPSIMOU U
IIJIOCKOCTH

Teopema o0 psIMOM EPIIEHANKYIISIPHON
IIJIOCKOCTH

TeopeMa 0 IpsAMO¥ NEPIIEHAUKYIAPHOU
IIJIOCKOCTH

TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIISIPHOU
IIJIOCKOCTH

IlepneHuKyIsip ¥ HAKJIOHHBIE: PACCTOSHHUE
OT TOYKH JI0 TUNIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 10 TIJIOCKOCTH

IlepnieHqUKYIISp ¥ HAKJIIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT



33

34

35

36

37

38

39

40

41
42
43

44

IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT

IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKYNISAp U HAKIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT

HpHMOﬁ J0 IINIOCKOCTH

VYTIIbl B IPOCTPAHCTBE: YrOl MEXKAY
IPSIMOM U TNIOCKOCTBIO

JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yria

JIByrpaHHbI{ yroii, TMHEHHBIN yroi
JBYTPaHHOIO yrjia
IlepneHauKyISIPHOCTD IIJIOCKOCTEMN:
IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN

IlepneHauKyISIPHOCTD IIJIOCKOCTEM:
MpU3HAK NEPIEHIUKYIIPHOCTU ABYX
IJIOCKOCTER

IlepneHauKyISIpPHOCTD IIJIOCKOCTEMN:
MPU3HAK NEPIEHIUKYISIPHOCTU ABYX
IUIOCKOCTEN

Teopema o Tpéx nepneHANKyIsIpax
TeopeMa 0 TpEX MepHeHANKYIIApax
Teopema o Tpéx nepneHANKyIsIpax
KonTponbhas pabota no remam
"TleprnieHIUKYISPHOCTD MPSIMBIX U

wiockocTe" 1 "Yribel MeXAy OpSMBIMU U



45

46

47

48

49

50

51

II0CKOCTAMHA"

[TonsiTHE MHOTOTpaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHUKA, BBIIYKJIbIEC U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAaHHHUKA

[Tpusma: n-yronpHas nmpu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; MIpsiMasi U HAaKJIOHHAS
MIPU3MBI;, OOKOBAsI U MOJIHAS TTIOBEPXHOCTH
MIPU3MBI

[Tapannenenurnen, NpsMOyroJbHbIN
napajuie’enunes 1 ero CBocTna
ITupamupga: N-yronbHas nupamMuia, TpaHu 1
OCHOBaHUE MUPaMU/JIbl; OOKOBAsI U MOJIHAS
MOBEPXHOCTh NMUPAMU/IbI; IPABUIIbHAS U
yCeUYEHHAs nupaMuIa

HpaBI/IJ'IBHBIG MHOFOI”paHHI/IKI/IZ IIOHATHUC
HpaBI/IJ'IBHOFO MHOFOl"paHHI/IKa; HpaBI/IJ'IBHaH
MpU3Ma U MpaBUJIbHASA MUPAMU/JIA;
MpaBUJIbHAs TPEYroJIbHAS MUPAMUIA U
MPAaBUIIBHBIN TeTpadip; KyO
[IpencraBnenue o mpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadIp, AOJAEKadIp 1
MUKOCa3IP.

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIBHO TOUYKH, NPSIMOM, TNIOCKOCTH.
DJIEMEHTHI CHMMETPHUH B IUpamMuax,
napajuiejenunenax, NpaBuiIbHbIX
MHOT'OI'PaHHHUKAX



52

53

54

55

56
57
58
59
60
61
62
63

64

65

66

Briuucnenue 351eMEeHTOB MHOTOTPAHHUKOB:
pEOpa, TuaroHaiu, yribl

[Tnomane 60KOBOM MOBEPXHOCTH M IMOJTHON
MOBEPXHOCTHU MPSMOM NPU3MBI, IJIOIIA]b
OCHOBaHUH, TeopeMa 0 OOKOBOMA
MOBEPXHOCTHU MPSIMOI MPU3MBI

[Tnomaas 6OKOBOM MOBEPXHOCTH U
MOBEPXHOCTHU MPaBUIILHON MUPAMU/IBI,
Teopema O IIOIAIu OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaAMUIbI

KonTponbhas pabota no Teme
"MHororpaHHuku"

[Tonsitre 06 06BEME
O0bEM upamMuIbl
O0BEM UpaMUIBI
O06bEM upamMuIbl
O0BEM TUpaMHuIbI
O06bEM pU3MBI
O06BEM npu3MBbI
O06bEM pU3MBI

KonrponbHas pabora no reme "O6bEMBI
MHOTOTPaHHHUKOB"

[ToBTOpeHme, 0000IIEHNE CUCTEMATH3 AT
3HaHui. [locrpoeHue ceuenuii B
MHOTOTpaHHHUKE

[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHIS
3HaHWU. Beruncinenne pacCTOAHMI: MEXIY
IBYMsI TOYKaMH, OT TOYKH 10 IPSIMOH, OT

R T = e o T = = R =

-



TOYKH 0 IIIOCKOCTH, MCIKAY
CKPCHIUBAOIUMUCA ITPAMBIMHA

67 HToroBast KOHTpOJIbHAS paboTa

[ToBTOpeHue, 06001IeHNE CCTeMaTU3 AU
3HaHUW. BeIuncClieHUE yIII0B: MEXIY
68 CKPEIIHUBAIOIIUMUCS MIPSIMBIMU, MEXKITY
IPSIMOM U TJIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJI0B MEXKIY IIIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68



11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

Hara uudgposbie
Nen/m Tema ypoka Kontpoasnbie IIpakTunyeckue
Bcero u3ydeHus: o0pa3oBaTe/IbHbIEC

padoThI padoTshI pecypen

Cdepa u map: neHTp, paanyc, JuaMmeTp;
TUTOIIAIb IOBEPXHOCTH CHEPHI
B3aumnoe pacrnionoxenue chepsl 1
IUIOCKOCTH; KacaTelbHask INIOCKOCTh K 1
chepe; iomanb chepsl
N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[y IpruvecKas MOBEepXHOCTb,
o0pa3yolne UIMHIPHIECKOI
IMOBEPXHOCTHU, OCb III/IHPIHI[pH[IeCKOﬁ
TIOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTb, 00pa3yroIas 1 och;
IUIOIAah OOKOBOM M MOJHOM
IIOBEPXHOCTHU

N300paxkeHne NUINHAPA HA TIIOCKOCTH.
PazsépTka unnunapa. Ceuenus
UIMHIPA (TDI0CKOCTHIO, MapaieTbHON
WJTU TIEPTICHAUKYISIPHON OCH ITUITUHIPA)
Konundeckast moBepXHOCTh, 00pa3yroIue
KOHUYECKOW MOBEPXHOCTH, OCh U 1
BEpILIMHA KOHUYECKON TOBEPXHOCTH



10

11

12

13
14
15

16

17

18
19
20

Konyc: ocHOBaHue U BepIIKHA,
oOpa3yromas U 0Ch; IO, OOKOBOU H
ITOJIHOM IMTOBEPXHOCTH

Yceu€HHbI KOHYC: 00pa3yromme u
BBICOTA; OCHOBAHUS M OOKOBas

IIOBEPXHOCTH

N3o0pakeHne KoHyca Ha MIIOCKOCTH.
Pa3zBépTka konyca. CeueHus KoHyca
(TII0CKOCTHI0, MapalIeIbHOM
OCHOBAHMIO, U TUIOCKOCTBIO, MPOXO/ISIIEH
yepes BEPIINHY)

KomOunanus ten BpamieHus u
MHOT'OTPaHHUKOB

MHOrOrpaHHuK, ONMUCAHHBIN OKOJIO
cdepsl; cdepa, BMcaHHAs B
MHOTOTPaHHUK WU B TEJIO BPALICHUS
Ilonsarue 06 006EMe. OCHOBHEIE
CBOMCTBA 00BEMOB TEI

O06bEM UIMHApa, KOHYCa

O06BEéM mapa u riomazab chepbt
[TonoOHbIE TEeNa B MPOCTPAHCTBE.
CoOOTHOIICHUS MEXTY TUTOIIAISTMHI
MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI

KonrtponbHas pabora o temam "Tena
Bpaienus" u "O6beMsl Ten"

BCKTOp Ha IJIOCKOCTHU U B TPOCTPAHCTBC
CrokeHne 1 BIUHTAaHHE BCKTOPOB

YMHOXEHUE BEKTOpa Ha YHUCIIO



21

22

23

24

25

26

27

28

29

30

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenumnena

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUM C
BEKTOPaMH

[IpsiMoyronbHas cucreMa KOOpJHHAT B
npoctpancTse. KoopanHatel BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

Beruucnenue yrioB Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

KoopanHaTHO-BEKTOPHBIN METO ITPU
pELIEHNN TEOMETPUYECKUX 3a7a4

KonTtponbHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPAHCTBE"

[ToBTOpenue, 0600IIEHNE U
crcremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpenue, 0600mEeHNE U
cucreMaTu3anus 3Haguii. OCHOBHEIE
¢burypsl, pakThl, TEOPEMBI Kypca
MJIAHUMETPUU

[ToBTOpenme, 0600mEeHNE U
cUCTEMAaTH3ans 3HAaHUNA. 3a1aun
TJIAHUMETPUHU ¥ METOJIBI KX PEIICHHS



[ToBTOpeHUE, 0600IICHNE 1
31 cUcTeEMaTH3alys 3HAaHUN. 3a1ayun
IUIAHUMETPUHU M METOJIBI HX PEIICHHS
[ToBTOpEeHUE, 0600IICHNE 1
cucremaTusaius 3Hanuii. OCHOBHBIE

32 ¢burypsl, pakThl, TEOPEMBI Kypca
CTepEeOMEeTpUH

33 Wrorosas koHTpoJIbHas paboTa

34 IToBTOpEeHME, 0000IIEHNE 1

CUCTeMAaTHu3aIusl 3HaHUM

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

34



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



