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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma ydeOHOTO Kypca «['eomeTpus» 06a30BOTO ypOBHS IS
obyuarommxcst  10-11  kmaccoB paspaboraHa Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTeMaTHYEeCKOMY OOpa30BaHHMIO, W TPAIUIUNA POCCUHUCKOTO 00pa3oBaHUSI.
Peanu3arus mporpaMmbpl 00€CTIEUNBAET OBJIAJICHUE KIIFOUEBBIMU KOMITETCHITUSIMH,
COCTaBIISIIONIMMH OCHOBY JIJIi CaMOpPa3BUTHS M HEMPEpPhIBHOTO 00Opa3oBaHMUS,
HEJIOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO PA3BUTHUSA
JUYHOCTH 00YYaroIIMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TE€OMETpUM Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
MPEAMETHBIX PE3yJIbTaTOB OOYYCHHS TC€OMETPHU B HAIPaBICHUH JUYHOCTHOTO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCHMIUIMH. Pa3zButne y oOydaronmxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH M TPOUCXOXKIECHUU T€OMETPUUYECKUX
aOCTpaKIMii, COOTHONIICHHH PEATBHOTO WM HIACANTBHOTO, XapaKTepe OTPaKCHUS
MAaTEMATUYECKOM HAyKOW SBJICHUA M NPOLECCOB PEATBHONO MHPA, MECTE
TCOMETPUHU B CUCTEME HAyK M POJIM MAaTEMAaTHUECKOTO MOJICITUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PECHUS
yYaIllUXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTallid B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust sIBISICTCS OAHMM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCIUTUIMH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlornyeckoe MbIIUIeHHE, (HOpMUPYEMOe TPH H3YYCHHH OO0yYaroIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHHUH LIETIOYKH JTJOTHICCKUX YTBEPIKICHUN
B XOJI¢ pCIUICHUS TEOMETPUYCCKUX 3aJad, YMCHHE BBIIBUTATh M OIPOBEpraTh
TUMOTE3bl HETOCPEACTBEHHO HCIIOIB3YIOTCS TMPU PENICHUH 3a7a4 €CTeCTBEHHO-
HAyYHOTO IIUKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTpaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIENTHOTO TO3HAHUS W aKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENHLHOCTH. OmepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpazamMu O0ObBEIMHSAET pa3Hble BUABI y4eOHOM M TPYIOBOM N1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHAIIBHO BAXXKHBIX KA4YE€CTB, MOITOMY aKTyallbHa
3amada (opmMupoBaHHS y OOyYaromuXcsi MPOCTPAHCTBEHHOTO MBIINUICHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeObHOro kypca «l'eomerpusi» Ha 06a3oBoM
ypoBHE oOOyueHusi — oOmeoOpa3oBaTeibHOE U OOIIEKYJIBTYPHOE pa3BUTHE
oOyJaromuxcss ~ 4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
M0 CMEIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIIATHBIM UCTIOIB30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOy4JaronuXxcst CpEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPy HCHHUM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaroniuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MaTeMaTHYECKHUE YMEHHS, CBSI3AHHbBIC
co crenuPuKo TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HH B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYUTh T€OMETPHUIO Oosee
r1yOOKO, €CiM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUX B MPOGECCUOHATBHON e TEILHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIMX  3amad. [IpHOpUTETHBIMH 3amadyaMH  OCBOCHHS  Kypca
«I"eoMetpun» Ha 6a30BoM ypoBHe B 10-11 kiaccax siBAsIFOTCS:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIBTYPhI U OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

e (opmMupoBaHuEe TpEACTaBIECHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BAXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKMCHIBATH
¥ U3y4aTh pa3HbIC SBIICHUS OKPYKAIOMIETO MUPA;

e (opmupoBaHuMe yMeHHsS paclo3HaBaThb Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U Tella BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPAaHHHUKAX M TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHpOBaHWE yMEHHUS  IPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
pacCyXIICHUS B XOJI¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  UWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydJaromxcs, IMO3HAaBAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (opmupoBaHHe (GyHKIIMOHATBHOU I'PaMOTHOCTH, peeBaHTHOM
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEW B peajbHBIX >KU3HEHHBIX
CUTYyallUsIX M TPU WM3YUYEHUHU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMylIHpoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar il PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, HHTEPIIPETUPOBATH U OLICHUBATH MOJIYYEHHBIE PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAyalle €ro MU3Yy4YeHHs 3a7a4, pElIaeMbIX Ha YPOBHE
MHTYUTHUBHOT'O MTO3HAHUA, U ONPEAECIEHHBIM 00pa30oM OpraHM30BaHHas paboTa Haj
HUMH, 4YTO CIIOCOOCTBYIOT PpPAa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YyYaIIUXC B Kypce CTEPEOMETPUM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOpa3zamu. Co3nanue oOpa3a TPOBOAUTCS € ONOPOM Ha
HarJIIHOCTh, a OIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNS.

OcHoBHbIE copeprkaresibHble TMHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMbIe 1 IIIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 1O ToJaM OO0ydYeHHs,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJINCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reometpun otBoautes no 1 yacy B Hexento B 11 knacce, Bcero
3a ron oOydyeHus — 34 yJaca.



COIAEPKAHUE YYEBHOI'O KYPCA
11 KJIACC

Tesia Bpalenus

[unmuHapuyeckas MTOBEPXHOCTB, oOpasytoiue UMJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: ocCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyloImas W OCh, IUIOMAab OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM MmoBepxHOCcTU. KOoHyC: ocHOBaHUE U BepIiliMHa, 00pa3yrolas
M OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUaMeTp; IUIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IUIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
JI011a/1b ChEpPHI.

N300pakeHne Ten BpallleHHs Ha INIOCKOCTH. Pa3BépTka MIIMHIpa U KOHYCA.

KomOunHamuu Ten BpalieHuss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WJIH TeEJO
BpAIlCHUS.

[Tonsarue 06 00bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OO0bEM UMIMHIpA,
koHyca. O0BEM mmapa u maomass chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXKAY IUIOHMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJI.

Cedenust mwiMHApa (MapaUieIbHO UM TEPHEHIUKYJSPHO OCH), CEUYCHUS
KOHyca (mapajyielbHOE OCHOBAHMIO M TPOXOJAIIEE Yepe3 BEPILUHY), CEUEHHS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mockoctu U B ipocTpaHcTBe. ClOKEHNE U BEIUYMTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yucio. Pa3joxkeHue BeKTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaM. IlpaBuino mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IIPUMEHCHUEM TMPaBUJI JCUCTBUUA € BeKTopamu. IlIpsAmoyronpHas cucrema
KoopauHaT B mpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YToJl MeXay BekTopamMu. CKaISIpHOE MNPOU3BECHHUE BEKTOPOB.
Brruncnenue yrioB Mexy MPSMBIMH U TIOCKOCTAMHU. KoOpanHATHO-BEKTOPHBIM
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO UYJ€Ha POCCHIMCKOTO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuorn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JOCTIKCHUN B JIPYTMX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelIeHnH, paccy X IEHUN;
BOCHPUUMUYHUBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ MUTAHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWs, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  MEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMOo00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIbTYPbI, NOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedpl, OCO3HaHWEM TJIOOATBHOTO XapakTepa JKOJOTHYECKUX MpodIieM;
OpHCHTAIle Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKPY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH WX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYXKAFOIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OOIICCTBCHHOHW MPAKTUKH, [MOHMMaHHEM
MaTEeMaTHUECKONH HayKH Kak c(epbl UYeIOBEYECKOW MeATEIHbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYI0 U HCCICIOBATEIBCKYIO JCATEIBHOCTD
WHINBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvbmvie  nosnasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YHaArOWUXcs (0c80eHue
Memo008  NO3HAHUA ~ OKpYXdCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAWTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIHE;
YCIIOBHBIE;

e BBIBJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOJUTHh TIPUMEPHI M KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTH croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINMA ¢ Yy4EToM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

e HCIIOJBH30BAaTh BOIPOCHI KaK MCCIEAOBATEILCKUN MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIGHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
Oo0OBbeKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaMU;

e CaMOCTOSITEILHO (POPMYJIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ unpopmaunmeii:

e BBIABISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BONIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TIPEICTABIATE €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmgus,  o0becneyusarom

chopMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIpUHUMATh U (OPMYyJIHUPOBAaTh CYXKICHHSI B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHMs 3a7aBaTh BOIIPOCHI T10 CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIECHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AMaiiora, oOHapyXUBaTh pa3jIU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yabTaTbl  pElIeHHs  3aJayd,  JKCIIEpUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacipeAeNsaTh BUABI pabOT, JOTOBapUBATHCA, 00CYKIaTh MPOIIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPYIIOBBIX (popmax paboThl (00CYyX1€HUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOIHATH CBOIO YacTh pPaOOTBI WU
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

GopmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 perieHus
C Y4ETOM HMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM [I03HABATEJIBLHOM peduiekcuu KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTPOJIS IIporecca u
pe3yJbTaTa pelICeHUsI MAaTEMATUYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUHU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa I€IM U YCIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI
11 KIIACC

OnepupoBaTh MNOHATUSIMH: UMUIUHAPUYECKAS] TOBEPXHOCTh, OOpa3yromue
UWIMHAPUYECKON  TOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  MOBEPXHOCTH,
oOpa3yrolre KOHHIECKOH TOBEPXHOCTH, KOHYC; c(hepruieckasi mOBEpXHOCTb.

Pacmo3naBaTh Tena BpamieHus (IMUIHHIP, KOHYC, cdepa U miap).

OOBICHATH CIOCOOBI MOTYUYEHUS TE BPAIICHHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IMIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMEHTA; IIapOBOW CJIOM, OCHOBaHHE IAPOBOTO CIJIOS, BHICOTA LIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Boruucnsate  00bEMBI M IJIOMIAAM  TIOBEPXHOCTEH TN  BpalleHus,
Tr€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYII.

OnepupoBaTh TOHATHSMH: MHOTOTPAaHHUK, BIIMCAHHBIH B chepy H
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAT B MHOTOTPAHHHUK WU TEIO
BpaIeHusl.

BBIYUCIISATE COOTHOIICHUSI MEXIY TUIOMAIASMU MOBEPXHOCTENH U 00bEMaMU
MOAOOHBIX TEI.

N300pakath u3ydaemple (UTYpel OT PYKH M C TPHUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BhITIONTHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB IMIPOCTHIX 00bEMHBIX
dburyp: BUI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUA.

W3BnekaTh, WHTEPIPETHPOBATH | MpeoOpa3oBBIBaTH HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTYpax, MpEeACTaBICHHYIO Ha YepTexax U
pUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BhITIONHATS  EHCTBUS  CIIOXKEHUST BEKTOPOB, BBIYMTAHHS BEKTOPOB W
YMHOKCHHSI BEKTOpA Ha YUCII0, O0BSCHATH, KAKUMHA CBOMCTBAMHU OHH 00JIaJIaloT.

[TpuMeHsTh MpaBUJIO MapauIeICITUIeaa.

OnepupoBaTh MOHIATHIMU: IEKAPTOBBI KOOPIMHATHI B MPOCTPAHCTBE, BEKTOD,
MOAYJh BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOPa, YTOd MEXKIY
BEKTOpaMH, CKAJIIPHOE TIPOU3BECHIE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIC
BEKTOPBI.



Haxoants cyMMy BEKTOPOB M MPOU3BEICHIE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJIpHOE TMPOU3BEACHUE, PACKIAIbIBaTh BEKTOp IO JBYM
HEKOJUTUHEAPHBIM BEKTOpaM.

3aaBatTh IVIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensTs Teomerpuueckue GakThl Ui PEIICHUS CTEPEOMETPUUYECKHUX
3a]a4, MPEANOIaraloluX HECKOJIBKO 1IaroB PELICHHs, €ClIA YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

Pemate mpocreiilue reoMeTpudeckre 3aqauyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJAWHATHOTO METOJIA.

Pemate 3amaun Ha [0Ka3aTeNbCTBO MAaTEMaTHYECKHUX OTHOIICHUH U
HAX0XJIEHWE TEOMETPHUECKUX BEJIMYMH MO 00pa3aM WM alrOpUTMaM, MPUMEHSIS
W3BECTHBIC METO/IBI MPU PEIICHUH CTaHAAPTHBIX MAaTEMAaTHYECKUX 3a/1a4.

[TpumeHsaTh mpoCTEHIIME NPOrpaMMHBIE  CpPEICTBA UM BJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUYECKUX 3a/1ay.

[TpuBoaUTH TpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpOAE U
KU3HU, paclio3HABaTh MPOSBICHUE 3aKOHOB TEOMETPHUHU B CKYCCTBE.

[TpuMeHsTh MONy4YeHHbIE 3HAHUS Ha TMPAKTUKE: aHAJIU3UPOBATH PEabHBIC
CUTyallud W TPUMEHATh H3yUEHHBbIE IIOHATHSA B MpOILECCE IOMCKA pPEIIECHUs
MaTeMaTUYeCKd C(HOPMYIHPOBAHHON MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyalldd Ha S3bIKE TEOMETPHH, HCCIEAOBAaTh IMOCTPOCHHBIE MOJEIH C
UCTIOJIb30BaHUEM T€OMETPUUIECKUX MTOHATHI U TEOpEM, armapaTa anreOpsl; pemaTh
NPAKTUYECKUE 3a]1a4M, CBA3aHHbIE C HAXOKJCHIUEM IN€OMETPUUECKIX BEIUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbie
Ne i/mn P Konrpoabnbsie IIpakTHueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchI
Tena BpameHus 12
OO0BEMBI TEN 5 1
BekTopbl ¥ KOOpAWHATHI B IPOCTPAHCTBE 10
4 [ToBTOpenue, 06001ICHNE, 7 1
cUCTEeMaTH3aIHs 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IIVTAHUPOBAHUE
11 KITACC

Ne i/t

Tema ypoka

Cdepa u map: UeHTp, paanyc, TuaMeTp;
IUIOMIA/Ib TOBEPXHOCTHU Chepbl

KoaudecTBO 4acoB

Bcero

KonTposabHbie
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHbBIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

BsanmHuoe pacnionoxxenue chepsl u
IUIOCKOCTH; KacaTeJIbHas INIOCKOCTh K

cthepe; miomanas chepsl

N3obpakenue chepsl, mapa Ha
mockoct. Cevyenus mapa. MI' (kiacrep)

HunuHapuyueckas HOBEPXHOCTb,
o0pasyrouye UINHAPHIECKON
MOBEPXHOCTH, OCh IIMIINHIPUYECKOM
MOBEPXHOCTHU

[{winHAp: ocHOBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIas 1 och;
IUI0IaAb OOKOBOM U MOJHOM MOBEPXHOCTU
(BcemupHbIit 1eHb TaOIUIBI YMHOMXKEHHMS )

N3o06parkeHne HMIMHIPA HA TUIOCKOCTH.
Pa3pépTra nununapa. CeueHus: LUIMHIPA
(MI0CKOCTHI0, MapaIEIbHOW WIIN
NEepHEeHIUKYJIIPHON OCH LIUIMHIPA)




Konunyeckast moBepxHOCTb, 00pa3yrolye
KOHHYECKOU ITOBEPXHOCTHU, OCh U BEPIINHA
KOHHYECKOU ITOBEPXHOCTU

10

11

Konyc: ocHOBaHME U BepllInHA,
o0pa3yroniasi 1 0Ch; IIIOMAAb OOKOBOM 1
IIOJIHOM ITOBEPXHOCTHU

Y ceu€HHbIN KOHYC: 00pa3yronme u
BBICOTA; OCHOBaHUS U OOKOBast
MOBEPXHOCTh

N306pakenue koHyca Ha MJI0CKOCTH.
Pa3Béprka konyca. CedeHus KoHyca
(MI0CKOCTHI0, NapaIeIbHOW OCHOBAHHUIO,
1 TUIOCKOCTBIO, IPOXOIALIEH uepes
BEPILIUHY)

KOM6I/IHaI_II/I$I TCJI BpallICHUS U
MHOT'OT'PaHHUKOB

12

MHoOrorpaHHuK, ONMCaHHBIN OKOJIO
cthepsl; chepa, BIUcaHHas B
MHOTOTPaHHMK WJIM B TEJIO BPALICHUS

13

14

[Toustie 00 00BéMe. OCHOBHBIE CBOWCTBA
00BEMOB TE

O0béM HMINHIpa, KOHYCa

15

16

O06bEM 1mapa U mIomaab chepbl
(denp uncna IT)

[TooOHBIE TENA B TPOCTPAHCTBE.
CooTHOIIEHUS MEXY TUIOIIAASIMU




noBepXHOCTEH, 00bEMaMU TOJJOOHBIX Tel

KoHnTtposnbHast pabora o temam "Tena

17 BpamieHus" u "O0bembl Ten"
18 BexTop Ha MI0CKOCTH U B IPOCTPAHCTBE
19 CliokeHUE ¥ BBIYMTAHUE BEKTOPOB
20 YMHOXEHHE BEKTOpa Ha YHCIIO
Paznoxenune BekTopa o Tpém
21 HEKOMIUIaHAapHbIM BekTopam. [IpaBuiio
napajuiesenumnesia
Pemenue 3amay, CBSI3aHHBIX C
22 MIPUMEHEHUEM TPaBUJI ACHCTBUH C
BEKTOpaMHU
[TpsimoyTonbHAas cucTeMa KOOPAUHAT B
23 npoctpanctBe. KoopauHaTel BEKTOpA.
[Tpocreimume 3a1auy B KOOpAUHATaX
24 VYron mexny Bektopamu. CKansipHoe
IIPOU3BE/IEHUE BEKTOPOB
o5 Brrunicnenue yriioB Mex1y NpsSMbIMH U
IUIOCKOCTSIMU
KoopanHaTHO-BEKTOPHBIM METO IIPH
26 pELIEHNN TEOMETPUYECKUX 3a1a4
MI (BepHBIE U HEBEpHBIEC YTBEPKICHHUS)
97 KonTponbhas pabota no teme "BekTtopsl 1
KOOpJMHATHI B IPOCTPaHCTBE"
28 [ToBTOpenwue, 0600IIEHNE U

cucTeMaTu3anusa 3HaHuii. OCHOBHEIC




burypsl, pakThl, TEOpPEMBI Kypca
TUTAHUMETPHUH

[ToBTOpEeHME, 0000IICHUE U
29 cucreMarusanus 3Hanuii. OCHOBHEIE
¢burypsl, pakThl, TEOpPEMBI Kypca

IJIAaHUMETPHUN

[ToBTOpEeHmE, 0600IICHUE U
30 cUCTeMAaTHu3alysa 3HaHUH. 3agaun
IUTAHUMETPUH M METOJIbI X PEIICHHS

[ToBTOpeHue, 0600IICHNE 1
31 cucTeMAaTu3alysa 3HaHUH. 3agaun
IUTAHUMETPUH M METOJIbI X PEIICHHS

[ToBTOpeHue, 0600IICHNE 1
39 cucreMaTru3anus 3HaHui. OCHOBHBIC
¢burypsl, ¢pakThl, TEOPEMBbI Kypca

CTepeoOMeTpUun

33 Wroroas kKoHTpOJIBHAS paboTa

[ToBTOpenue, 06001IeHUE U

34
CUCTEMAaTH3alMsl 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOT'PAMME

34




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» MaremaTuka: anredpa 1 Hayajaa MaTeMaTHUYECKOTO aHAJIN3a, TEOMETPHSL.
I'eomerpus, 10-11 kmaccel/ Atanacsa JI.C., byry3oB B.®., Kagomuies C.b. u

npyrue, AkuuonepHoe odiectBo «M3aatensctBo «lIpocBemienre»

METOANYECKHUE MATEPHAJIBI 1JISA YUUTEJIA

1.®enepanpHas paboyasi mporpaMma cpeHero ooiero oopa3oBaHus

2. Meronuueckue pekoMmeHnanuu K yueouuky JI.C.Aranacsina, B.®.byTy30Ba,
C.b.Kagomuesa u nip.

3. B. A. SpoBenko. Iloypounsie pa3pabotku o reometpu. 11 knacc

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HMHTEPHET
https://oge.fipi.ru/bank/index.php?proj=DEOE276E497AB3784C3FC4CC2024
8DCO0 Otkpsithiil 6ank OI'D
https://www.yaklass.ru/p/geometria
WNHTepHET — pecypcehl : 3JIEKTPOHHbIE 00pa30BATENbHBIE PECYPCHI U3 €TUHON
KOJUICKIIMH ITU(POBBIX oOpa3zoBaTenbHBIX pecypcoB (http: // school —
collection.edu.ru /), (http:

//fcior.edu.ru/) : mHbOPMAIIMOHHBIC, DJIEKTPOHHBIE YIIPAXKHEHUS, MYJIbTUMEINA
PECYPCHI, AIEKTPOHHBIN TECT



