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HOACHUTEJIBHAA3ZAIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS IS
oOyuaromuxcs 10 —11 kimaccoB pazpaboraHa Ha ocHOBe DenepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CPeAHEro ooIero oopa3zoBaHusl,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHWH, TMPEABIBIIEMBIX K
MaTeMaTU4eCKOMy OOpa3oBaHUIO, M TPATULHUA POCCUUCKOTO 0Opa3oBaHUSI.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHHUE KITFOUCBBIMH KOMIICTCHITHSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa30BaHUs,
[IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHYHOCTHOTO U TIO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTH 00YYaIOIUXCHI.

HEJINN3YYEHUAYYEBHOI'OKYPCA

BaxxHocTh ydeOHOTo Kypca TEOMETPHM Ha YPOBHE CpeaHero oOIero
oOpazoBaHus OOYCJIOBJICHA MPAKTUYECKOM 3HAYMMOCTHIO METANpPEIMETHBIX U
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHS TEOMETPHUH B HANPABJICHHH JIMYHOCTHOTO
pa3BUTHS OO0ydaromuxcsi, (OpMHpPOBaHUS (DYHKIIMOHATBLHONM MaTeMaTHYCCKOU
I'PaMOTHOCTH, U3YUYCHHS JPYTUX yU4eOHBIX AMCIMIUIMH. PazBuTHE y 00ydaronmxcs
NPAaBWIbHBIX MPEICTABICHUNH O CYHUIHOCTH M TPOUCXOXKICHUU TE€OMETPUUYECKUX
a0CTpaKkIMii, COOTHOIIEHUH PEATbHOTO W HJICAJTHbHOT0, XapaKTepe OTpaKeHHs
MaTEMaTUYECKOM HAayKOW SIBJICHHH W TPOLIECCOB PEAJIbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MAaTEMAaTHUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaliuxcsi, a TaKKe KadeCTB MBIIUICHUS, HEOOXOAUMBIX HJisi aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomerpust siBisieTcss OAHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHHUs, TaK Kak OOECIIEYMBAECT BO3MOXHOCTh H3YUCHHSI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIUICHHE, (GOPMHUPYEMOE TPU H3YUYEHUU OO0YUYaIOIUMHUCS
MOHATUHHBIXOCHOBI€OMETPUHUHN TOCTPOCHUUIICTIOYKUTIOTUYECKUXYTBEPKICHUNA B
XOJIe pelIeHUs TeOMETPUYECKHX 3aj7a4, YMEHHE BBIIBUTAaTh U OIPOBEpPraTh
TUMOTE3bl HEMOCPEICTBEHHO HWCIONB3YIOTCS MPU PEIICHHH 3a7a4 €CTeCTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpUeHTHPOBATHCS B MPOCTPAHCTBE WTPAET CYIIECTBEHHYIO POJb BO
BCEX 00macTsIx AesTenbHOCTH dYenoBeka. OpueHTanus 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE €ro COlMadbHOro ObITHS, (Qopma
OTPaXCHHS OKPYXKAIOMIETO MHpA, YCIOBHE YCHENIHOTO TO3HAHWS W aKTUBHOTO
npeoOpa3oBaHusi  JeWcTBUTENLHOCTH. OmnepupoBaHWE  MPOCTPAHCTBEHHBIMHU
00pazaMuo0bEAMHACTPA3HBIEBUABYUEOHOMUTPYIOBOUIESI TENLHOCTH,



ABJIAETCS. OJAHUM M3 NPOPECCHOHAIBHO BaXXKHBIX KAauyeCTB, MO3TOMY aKTyajbHa
3aja4a (HOpMUPOBaHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOM AESTEIBHOCTH [0 MHOTUM HaIPaBJICHUSIM.

Llens ocBoeHus mnporpammbl ydeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHuss — oOmeoOpa3oBaTeabHOe M OOLIEKYJIbTYPHOE pa3BUTHE
oOydaromuxcs yepe3 o0ecrneyeHrne BO3MOKHOCTH MTPUOOPETEHUSI UUCTIONb30BaAHUS
CUCTEMAaTHYECKUX TE€OMETPUYECKMX 3HAHMW U  JIEWCTBUM, CIEUUPUUHBIX
r€OMETPUH, BO3MOXKHOCTM  YCHEIIHOTO  MPOJOKEHHS  0Opa3oBaHHsS IO
CHEIUATbHOCTAM, HE CBSI3aHHBIM C IPUKJIAJIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reoMeTpud Ha 0a30BOM YpOBHE MpeJHA3HayYeHa s
oOy4aromuxcs CpeHEeN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYAHEH U
Ha YpOBHE OCHOBHOTr0 001ero odpazoBanus. Takum oOpa3om, oOyuaromuecs: Ha
0a30BOM ypOBHE JIOJKHBI OCBOMTH OOIIME MaTEMAaTUYECKUE YMEHHUS, CBI3aHHBIECO
cnenuUKol reoMeTpUr U HeOOXOIUMbIE JIJISl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oHM UMEIOT BO3MOXHOCTh U3yUUTh T'€OMETPUIO OoJiee TIy00Ko, eciiu
B JlaJbHEHIIEM BO3HUKHET HEOOXOJAMMOCTh B T'€OMETPUYECKUX 3HAHUSAX B
npodeccuoHaIbHOM 1eATeTbHOCTH.

JIOCTI)KEHHE 1IeJId  OCBOEHHUs NpOorpaMMbl 00€CleUMBAaeTCs pelICHUEM
COOTBETCTBYIOLIMX3aaa4. I [puoprure THRIMK3a/1a4aMIOCBOCHUSIKYpCa
«I"eomerpun»HabazoBomypoBHEeB10—1 1KIaccaxsBIsIOTCS:

e (dopMUpOBaHHE TIPEJCTABIECHUS O TE€OMETPUM KaK 4YacTH MHUPOBOH

KYJIBTYPbl U OCO3HAHHE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMUpOBaHUE MPEACTABICHUS O MHOIOTPAHHUKAX U TeJaX BpallCHUSIKAK
O BaXHEHIINX MaTeMaTHYECKUX MOJENSAX, MO3BOJSIOLIUMX OIUCHIBATHU
U3y4aTh pa3HbIE SBICHUS OKPY’KAIOLIET0 MHUPA;

e (dopMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEkKaxX, MOJAENAX U B
pealbHOM MHpE MHOTOTPaHHUKH U TeJla BPaIlCHHUS;

e OBJIAQJICHHE METOJaMH PELIEHUs 3a/ay Ha MOCTPOCHHUS Ha M300pakKeHUAX
IPOCTPAHCTBEHHBIX (HUTYD;

e (GopMUpOBaHHE YMEHHS OINEPUPOBATH OCHOBHBIMH MOHATUAMH O
MHOTOTPaHHUKAX U TeJaX BPAIIeHUs U UX OCHOBHBIMH CBOWCTBaMU;

e OBJAJCHHE  QJITOPUTMAMHM  PELICHHS  OCHOBHBIX  THIIOB  3aJady;
¢opmMupoBaHue yMEHHUS TPOBOAMTH  HECJIOXKHBIE JOKa3aTeJbHbIC
paccyKIeHusi B XOJE PELIEHUs CTEPEOMETPUYECKUX 3aJad M 3a1ad C
NPaKTUYECKUM COJIEPIKaHUEM;

e pa3BUTHE UHTEIUICKTYadbHBIX U TBOPYECKUX  CIIOCOOHOCTEH
oOydJarommxcs, [O3HABaTEIbHOM  aKTUBHOCTH,  HCCIEIOBATEIbCKUX
YMEHUN, KpUTHYHOCTH MBIIUICHHUS;



e (QopmupoBaHue (PYHKIIMOHAIBHON IPaMOTHOCTH, PEIEBAHTHOUT€OMETPUH:
yYMEHHUE PacO3HABATh MPOSBICHUS T€OMETPUUECKUXITOHITUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHbIX >KU3HEHHBIX CUTyallUAX U MPU U3YUYECHUU
IpYrux  y4eOHBIX  MPEAMETOB, MPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYIUPOBATh UX HA SI3bIKE TEOMETPUU U CO3/1aBATh
FCOMETPUYECKUE MOJEIHN, TMPUMEHSITh OCBOCHHBIM TIeOMETPUYECKUMA
anmapar s penieHus MPaKTUKO-OPUCHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTAM4YUTENHEHON OCOOGHHOCTBIO MPOTPaAaMMBbl SIBJISIETCS BKJIIIOYEHHUE B KYypC
CTEpPEOMETPHH B HaUalie €ro MU3yUeHHUsl 3a/1a4, PelIaeMbIX Ha YPOBHEHHTYUTHBHOTO
MO3HaHMs, U OMNpeeNEHHBIM 00pa3oM OpraHuW3OBaHHas paboTa HaJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUUECKOTO U TPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIUPYET NMPOTEKAHNUE UHTYUTHUBHBIX MPOIECCOB, MOTUBHUPYET K JaJIbHEHIIIEMY
U3YUYEHUIO TIPeIMETA.

[Ipeanourenue oTnaércsi HATJIAIHO-KOHCTPYKTHBHOMY METOAY 0Oy4YeHHUsI, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOCH OCHOBE UYyBCTBEHHOCTH NMPEIMETHO-
NPaKTUYECKON AesATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUM Y
yUaluxcss B Kypce€ CTEPEOMETPUM TMPOBOJAUTCSA 3a CUET PEIICHHS 3ajay Ha
cCo3JaHue  MPOCTPAHCTBEHHBIX O00pa3oB M  3aJa4y Ha  OMNEpUpPOBAHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. CoznaHue obOpas3a TPOBOAUTCS C OMOPOM Ha
HATJIITHOCTh, @ OIIEpUpPOBaHHE O0Opa3oM — B YCJIOBHUSX OTBIIEUEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COIEPHKAHNUS.

OcHoBHbIecoaepxaTenbHbiennHunkypca«l eometpun»s10—11knaccax:
«MHororpanHUKn», «I [pAMBIEUTIIOCKOCTUBIIPOCTPAHCTBE, « T eaBpanieHus»,
«BekTopsl 1 KOOPAUHATHI B MPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHHUHN
pacrpenensieTcs He TOJbKO MO COAEpKaTeNbHbIM JIMHUSM, HO W 1O Trojam
0o0ydeHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pPE3yJIbTaTaM
OCBOCHHS paboyeil mporpamMMmbl, pacnpenenEHHBIM IO ToJaM OOy4eHHs,
CTPYKTYPHpPOBAaHO TaKuM o0Opa3oM, dYTOOBI OBJAJEHHUE T'€OMETPUUYECKUMHU
MOHSATUSAMHU U HABBIKAMH OCYIIECTBIISIOCH MOCIIEIOBATENbHO U MOCTYNATENbHO, C
COOJI0/IEHNEM TIPUHIIUITA TTPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIOYAINCH B
OOIIyI0 CHCTEMY T€OMETPHUYECKUX MPEJCTABICHUN OOyJYaIOIMUXCS, PACIIUPSS U
yriyossist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTOYYEBHOI'OKYPCABYYEBHOMIIJTIAHE

Ha n3yuenue reomerpun orBoautcsa 2 yaca B Henemto B 10 knacce u 1 gac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yyenus - 102 yueOHbIX yaca.



COAEP KAHUEYYEBHOI'OKYPCA 10
KJIACC

IIpsiMBIEMIIIIOCKOCTHBIIPOCTPAHCTBE

OcHOBHbIE  TOHATHA  cTepeomeTpuu. Touka, TmpsMas, IUIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3aumHOe pacnosio)keHue MNpsIMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIINECs,
napajuieJibHble W CKpellMBaroluecss mnpsamble. [lapannenbHOCTh NpAMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: IApajUylejibHbIE IMpPsAMBbIE B  IIPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHANpPaBJIECHHBIMA CTOPOHAMH; YroJl MEXAy MNpSIMbIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEN IapaJijiebHbIe IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [Ipocrteiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenune; MocCTpOeHNEe CeYSHHIA.

[lepneHAUKYIAPHOCTD NMPSIMOM M TUIOCKOCTH: NMEPIEHANKYIISPHBIE MIPSMbIE B
IPOCTPAHCTBE, MNPSIMbIE MAPAJIIENbHBIE M MEPIEHIUKYISIPHbIE K IUIOCKOCTH,
IPU3HAK TMEPHEHAUKYJSIPHOCTH NPSMOW M IUIOCKOCTH, TeopeMa O IPsAMOWU
NEPIECHAUKYISPHON IJIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YIOJl MEXAY IPSIMON U
IUIOCKOCTBIO;  JABYI'PAaHHBIA  Yroj, JIMHEWHBIM yrojg  JIBYTPAaHHOIO  yIJIa.
[leprieHAUKYIISIp ¥ HAKIIOHHBIE: PACCTOSTHUE OT TOYKU JO IIJIOCKOCTH, PACCTOSHUE
OT MPSIMOM JI0 TIOCKOCTH, MPOEKIIHs (GUTYPHI Ha TUIOCKOCTh. [lepneHaAnKyIIpHOCTh
IJIOCKOCTEU: MPU3HAK MEPHEHINKYIAPHOCTH ABYX IUIOCKOCTEH. TeopeMa o TpExX
NEPIICHAUKYJIISAPAX.

MHOrorpaHHuKH

[ToHsATHE MHOTOTrpaHHUKA, OCHOBHBIEC 3JIEMEHTBI MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yrosipHas
npu3Ma; TpaHU U OCHOBAHUS MPHU3MBL;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJTHAst ITIOBEPXHOCTH IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIBHBIN
napajuleJIenivnes; U ero coucrsa. Ilupammpma: n-yronpHas nupamuia, TpaHU U
OCHOBaHHE INMHPAMHU[IbI;00KOBasi UIOJHAS IMOBEPXHOCTHIIMPAMUBL;IPABUIBHAS U
yCeu€HHAas MNHMpaMHUa. OJEMEHTbl Mpu3Mbl M nupamuisl. [IpaBunbHbIE
MHOT'OTPAaHHUKU: MOHATHE NPABUIBHOIO MHOTOIPDAHHUKA; NPABUIIbHAA NPU3MA U
MpaBWIbHAS THUPAMUIA; NpPaBWIbHAsA TPEYrojbHAs NUPAMHUAA W TPABUIIBHBIN
TeTpa’ap; KyO. llpencraBieHue o NpaBUIBHBIX MHOTOIPAaHHHMKAaX: OKTajJp,
nojeKka’ip u ukocasap. CeyeHust npu3Mbl U MIUPAMHUIBI.

CummMmeTpusi B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, IPSMOU,
IUDIOCKOCTU.  DJEMEHTBHl CUMMETPUHM B IIHpaMHJIAX, NapaJuleseNunenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JOuaroHaiad, YIJIbl.
[Inomaar OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSAMON MPU3MBI,
IUIOLAJh OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH NPSIMOW MPU3MBI.
[Inomaas 6OKOBOM MOBEPXHOCTH M OBEPXHOCTH MPABUIBHONW MUPAMHUJIbI, TEOPEMA
o miomaan yceuéHHou mnupamunbl. [loHstue 06 oO0néMe. OOBEM mNUpPaMUIIBI,
IIPU3MBL.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJl.

11 KJIACC

TesaBpaleHus

Hunuuaapudeckast MMOBEPXHOCT, obOpazyroriue UTUHAPUIECKON
MOBEPXHOCTH, OCh UUJIWHIPUYECKONW TMOBEpXHOCTH. [lunuHap: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3yrolas W OCh; IUIONMIaJb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yronue KOHUYECKOU MOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKON MoBepXHOCTU. KOHyC: OCHOBaHHWE U BepIIMHA, 00pa3yromasi
U OCh;, IUIONAAb OOKOBOM ¥ TIOJMHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue u BbICOTa; OCHOBaHMS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IJIOMAIL MOBEPXHOCTH CHEpHI.
Bzaumnoe pacrnonoxenue chepsl U IMIIOCKOCTH; KacaTellbHas IIOCKOCTh K cdepe;
10 b cephl.

N306paskeHne Ten BpallleHHs Ha TIIOCKOCTU. Pa3BépTka IunHIpa U KOHYcA.

KoMOunHanuutenBpaimeHusiiMHOTOTpaHHUKOB. MHOTOTpaHHUK,

ONMMCAHHBIA OKOJO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpalICHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOBTEN. Teopema 00 00BEME
MPSMOYTOJILHOTO Tapajuienenurnena u cieAactBus u3 He€. OO0BEM mUIMHIpA,
konyca. O0BEM mapa u miomaas chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU MTOTOOHBIX TElL.

Ceuennss mwinHApa (MapajuiebHO W TMEPIEHAMKYISIPHO OCH), CEUYEHHUS
KOHyca (mapajuieJbHOE OCHOBAHUIO U MPOXOSIIEe 4Yepe3 BEpIIMHY), CEUEHUSs
mapa.

BeKTOpPHINKOOPANHATHIBIPOCTPAHCTBE

BekTop Ha miiockocTy U BrpocTpancTBe. CloKeHUE U BHIYMTAHUE BEKTOPOB.
YMHOXkeHHEe BeKTopa Ha 4yucio. Pa3noxkeHue BekTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. Pemienwe 3amad, CBSI3aHHBIX €
MIPUMEHECHUEMITPABUIIACUCTBUICBEKTOpaMU. I [psiMoyronpHascucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatel BekTopa. llpocteiimmue 3amaum B
KOOpJAMHATax. YTroi Mexay BekTopamu. CKaJasipHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexjay OpsIMBIMH U IJIOCKOCTAMH. KOOpauHATHO-BEKTOPHBIN
METO/I IIPU PELICHUN T€OMETPUUECKUX 3aau.



IINIAHUPYEMBIEPE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIEPE3YIbTATHIOCBOCHUSIPOTPAMMBIYydYEOHOT OTIPpEIMETA
«MatemaTuka»xapakTepHU3yrTCs:
I'pa:xknanckoeBocnuTaHue:

c(hOpMUPOBAHHOCTHIO FPAXKIAHCKON MO3UIIMKU 00YyJaIOIIEeroCcsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBAX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
npoleayp TrpaxaaHCKoro ooOmiectBa (BBIOOPBI, OMNPOCHI W Mp.), YMEHHEM
B3aUMOJICICTBOBATh C COLMAIBHBIMHU HWHCTUTYTAMU B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

I[IaTpuoTHYeckoeBOCIMTAHNE:

c(hOopMUPOBAHHOCTHIOPOCCUNCKOUTPAXKIaH CKOMMICHTUIHOCTH, yBaKEHHUSK
MPOIIJIOMYH HACTOSIIEMYPOCCUUCKON MaTEMAaTUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
K HCTOJIb30BAaHUIO ITHX JIOCTHIKCHUH B JPYTUX HayKax, TEXHOJOTHSX, cdhepax
SKOHOMMKH.

JyX0BHO-HPABCTBEHHOTOBOCTIMTAHUSA

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU pOCCUICKOrO Hapoma;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHXKEHUIN HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHWEM JIMYHOT'O BKJIAJ[a B MOCTPOEHNE YCTOMIMBOTO OYTYIIEro.

ACcTeTHYECKOEBOCTIMTAHHE:

ACTETUYECKUM OTHONIEHHEM K MHUpPY, BKJIIOYas ICTETUKY MaTeMaTHUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

DU3NIEeCKOCBOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHS TIPHUMEHATh MAaTeMaTHUYSCKUE 3HAaHUS B
HWHTEpecax 3J0poBOro U 6€30macHoOro oopasa >KM3HH, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE INMHTaHHE, COATIAHCHPOBAHHBIA PEKUM 3aHATUU U

OT/IbIXa, perymisipHas busnueckas aKTUBHOCTH); bu3HuecKoro
COBEPIIIEHCTBOBAHNA, npu 3aHITHIX CIIOPTHUBHO-03/I0POBUTEIHHOM
TeSTEbHOCTBIO.

TpynoBoeBocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIOOUS; UHTEPECOM K
pasnuuHbiM  cpepam  NPOodEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMU, YMEHUEM COBEpIIaTh OCO3HAHHBIM BHIOOP
Oynymeinpodeccunnpeanu3oBbIBATbCOOCTBEHHBIC)KM3HEHHBICTUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTHIO K  MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HA TIPOTSHKCHUH BCEU JKU3HH; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MTPAKTUUYECKUX 3a]1a4 MaTeMaTHIEeCKOW HAIPaBICHHOCTH.

JKOJI0rH4eCKOCBOCIIUTAHME:

c(OPMHPOBAHHOCTBIO DKOJIOTHYECKON KYyJIbTYpbl, TOHUMAaHHUEM BIIASHHS
COIMAJIEHO-DKOHOMHYECKUX TIPOIIECCOB Ha COCTOSHHE NMPHPOJTHONW M COIMAIBHON
Cpembl, OCO3HAaHHWEM TJIOOAJIBHOTO XapakTepa HSKOJOTHYECKUX IMpoOIeM;
OpHEHTaIlMeld Ha TPUMCHCHHE MAaTeMAaTHYCCKUX 3HAHWHA IS PEIICHUs 3aaad B
00JIaCTH  OKpY)KAIOIICH Cpejpl, IUIAaHUPOBAHUS IIOCTYIIKOB M OIEHKH WX
BO3MOYXHBIX TIOCIICJICTBUI JISI OKPYKAFOIICH CPEeIbI.

[leHHOCTHHAYYHOTOMO3HAHMS

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAayKH W  OOIICCTBCHHOW TPAKTUKH, TOHHMMAaHUEM
MaTEMaTHYECKOW HAyKu Kak cQepbl YeIOBEUECKOW JIeATeILHOCTH, JTaloB €&
pPa3BUTHS M 3HAYUMOCTH JUII PAa3BUTHS ITUBWIM3ALMW; OBJAJACHUEM S3BIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KYyJIbTYpOW KaK CPEJCTBOM IIO3HAHHUS MHUPA;
TOTOBHOCTBIO OCYIISCTBJIATh TMPOSKTHYIO M HCCIEIAOBATEIBCKYIO JIEITeIbHOCTh
WHAVUBUAYAJTBLHO U B TPYIIIIC.

METAIIPEJMETHBIEPE3YJIBTATHI

MeranpenMeTHbIEPE3YIbTaThIOCBOCHUSTIPOrpaMMblydYeOHOTOTIpeIMETa
«MaremaTuka» XapaKkTepU3yHTCs OBJIaJICHUEM YHUBEpPCaJIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMU,  VHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHLIMU 0eUCMBUAMU.

1)  Vuueepcanvnvle  nosmasamenwvhwvle  Oeilicmeus, — obecneuusarom
Gopmuposanue 0a306blX KOZHUMUBHBIX NPOYeCcco8 oobyuarouwuxcsa (oceoenue
Memo0o08  NO3HAHUSL — OKpyJcalowe2o  Mupa,  NpuMeHeHue  J102UYECKUX,

UCCIe008amenbCKux onepayuil, ymeHul pabomams ¢ ungopmayueti).
ba3zoBblesiornyeckue eicTBus:

e BBISBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MAaTEMAaTHIECKUX
O0BEKTOB, TOHSATUN, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTpEJeNICHNs] ~ TOHSATUH; YCTAHABIMBATH CYIIECTBEHHBIA  MPU3HAK
KIaccu(UKaIMi, OCHOBAaHUS JJII OOOOIICHWS W CPaBHEHUS, KPUTEPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCHPUHUMATH, (OPMYIUPOBATH W  MPeoOpPa3OBBIBATh  CYXKICHHS:
YTBEPJIUTEIbHBIE W OTPHUIATEIbHBIC, CIMHWYHBIC, YacCTHBIC W OOIIHE;
YCIIOBHBIC,

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H |
MPOTUBOpEUHIB(hAKTaX, JAHHBIX, HAOTIOICHUSIXUY TBEPKICHHSIX;



npeajaraTb KpUTEPUHU JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN UIPOTUBOPEUMIA;

e Ji€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKIJIIOU€HHI, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENILHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALHUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXKII€HUS U BBIBOJIbI;

e BBIOMpPATH cMOCOO penieHus y4yeOHOW 3ajauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHHs, BBHIOMpAaTh HaumboJiee NOAXOIAIUNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3zoBblenceiienoBare/ibCKueAeicTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIENOBATEIbCKUIA MHCTPYMEHT IMO3HAHUSA;
dopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTHUBOpPEUHE, NpoOIeMy,
yCTaHABIMBaTh MCKOMOE MW  JaHHoe, (opmMupoBath  TUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSTEIILHO CIUTAaHUPOBAHHBIM AKCIIEPUMEHT,
UCCJIEIOBAHWE TI0 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTHU4ecKoro
0o0BEKTa, SIBJICHHS, TIPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSTENBHO (HOPMYIHPOBATh OOOOIIEHUS U BBIBOJBI 10 pE3yJibTaTaM
NpOBEAEHHOTO HAOJIOJEHUS, MCCIEIOBaHUs, OLEHUBATH JOCTOBEPHOCTH
HOJyYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U 0000IEHNUH;

e IIPOrHO3MPOBATH BO3MOXKHOE pa3BUTHE Ipollecca, a TaKkKe BbIIBUTaTh
IPEIOJI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

PaGoracundopmanueii:

e BBIIBJIATH AeULINTH HHPOPMAINH, TaHHBIX, HEOOXOIUMBIX JJIs1 OTBETaHa
BOIIPOC U JJIsl PEILICHUs 3aJ]auH;

e BbBIOMpaTh HMHQOPMAIMIO U3  HMCTOYHUKOB  pAa3IMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM MPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MH(POpPMAIUIO, IPEJACTABIATh €€ B pa3IUUHbIX (HopMax,
WLUTIOCTPUPOBATH TPadUUECKU;

e OLICHUBATH HaJEXKHOCTh uH(popmanuu o CaMOCTOSITEJIBHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvhvie  KOMMYHUKaAMUGHble  Oelicmeusi,  00ecneyusaom

cpopmMupo8aHHoCcms CoOyUanIbHbIX HABLIKOE 00YYAIOUWUXCAL.

Oowmenue:



BOCIPUHHUMATh U (DOPMYIUPOBATH CYKJIEHUSA B COOTBETCTBUM CYCIOBUSMHU
U Uelas MU OOILIEHUs; SCHO, TOYHO, IPaMOTHO BBIPAXKaThb CBOI TOYKY
3pE€HMSI B YCTHBIX M IHCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHHS IO XOMY
peneHns 3a1a4i, KOMMEHTUPOBATh NOJIYYEHHBIN PE3YIbTaT;

BXOJIe 0OCYXJIEHMs 3aJ]aBaThBOIIPOCHI MO CYHIECTBYOOCY)X/1aeMOW TEMBlI,
npo0sieMbl, periaeMoi 3aJ1auu, BbICKA3bIBATh UJIEH, HALIEJICHHbIE HA TTIOUCK
pEelIeHNs; COMNOCTABIATH CBOM CYXKICHHS C CYXKICHUAMH JPYTHUX
YYAaCTHUKOB JHAJIOra, OOHapy»XUBaTh pa3JIMuME€ U CXOJICTBO IMO3ULIMM; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OKCIEPHMEHTA,
UCCIIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJIEHUS C YYETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUU.

CorpyaHuyecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHIVUBUAYaTLHONPAOOTHIIPUPEIICHUYICOHBIX3a1a4; TPHHIUMATHIICITh
COBMECTHOM JICATCIBHOCTH, IUIAHUPOBATh OPraHU3aIMi0 COBMECTHOU
paboThI, pacpeensIThBUABIPAOOT, IOTOBAPUBATHCS,00CYKIATBIIPOIIECC U
pe3yabTat paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOJICH;
y4acTBOBAThBIPYIIIOBBIX(OpMaxpaboThI(00CY k) aeHNI,00MECHMHEHHIA,
«MO3TOBBIE TITYPMBI» W WHBIC); BBIMOIHITH CBOIO YacTh pPabOTHI H
KOOPDJMHUPOBATh CBOW JCHCTBUS C JPYTUMU YJICHAMH KOMAaHJIbI;
OIICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHSIM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanvuvie  pezynsamueHble Oeticmausi, obecneuusarom

qbopMupoeaHue CMbBICII06bIX YCMAHOBOK U HCUSHEHHBLIX HABLIKOB JTUYHOCMU .

Camoopranusanms:

COCTaBJISITHILIAH,AITOPUTMPEIICHHSI3a1a91, BRIOUPATHCIIOCOOPEIIICHUS C
y4ETOM UMEIOLITUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATBUKOPPEKTUPOBATHBAPUAHTHIPEIIICHUICYIETOMHOBOM
uHbOpMaInu.

CaMOKOHTPOJIb:

BJIAJETh HAaBBIKAMHU II03HABAaTECIIbHOM peQIeKCHM KaK OCO3HaHUS
COBEPIIAEMBbIX JECUCTBUM W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIMOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJISI  Mpoliecca |
pe3ysbTaTa peluieHrus MaTeEMaTUYEeCKOU 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PEIICHUU
3aJlaud, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIH U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKEHHUS DPE3YJIbTAaTOB IEATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HNPEAMETHBIEPE3YJIbTATBI
10 KVIACC

OrnepupoBaTHIIOHIATUSIMU  TOUKA, TIPSIMas, TNIOCKOCTb.

[IpuMeHsTL aKCHOMBI CTEPEOMETPUU U CJCACTBUS W3 HUX TPHU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MAPATIIETBHOCTh U IEPIEHIUKYJISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE pacrojoKeHUE MPSMBIX M IUJIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh TMOHATUSMH: JABYTPAHHBIA YToOJI, TpaHU JBYI'PAHHOTO YTJIa,
pedpo ABYrpaHHOTO YIJjla; JUHEWHBIA YroJ JABYTPAHHOTO yrja; rpajycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATUSIMHU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIbIN
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABWIHHBI MHOTOTPAaHHHUK.

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (MUpaMuaa; TMpPHU3Ma,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

KnaccupunmpoBath ~ MHOTOTPaHHUKH, BEIOUpas OCHOBaHUS  JyIS
Kiaccuukaruy  (BBIMYKJIBIE M HEBBIMYKJIbIE MHOTOTPAaHHUKH; TIPaBUIIbHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OnepupoBaTHIIOHATHAMHU :CEKYIIASTNIOCKOCTh,CEUCHUEMHOTOIPAaHHUKOB.

OOBSACHITH TPUHITUIIBI TOCTPOCHHS CEUYCHUN, UCTIOIB3YS METOJT CIICIOB.

CtpouTh CeUe€HHS MHOTOI'PAHHUKOB METOJOM  CIICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemrate 3aaun Ha HaXOXKACHUE T€OMETPUUYSCKUX BEJIWYUH 1O oOpasiaM HiIn
ajqropuTMaM, ITPUMEHSSI M3BECTHBIE AaHAJIUTUYECKUE METOJbl IIPU PEIICHUU
CTaHJIAPTHBIX MaTEMAaTUUYECKUX 3aJlad Ha BBIYUCIICHUE PACCTOSIHUNM MEXIY JTBYMS
TOYKaMH, OT TOYKM JO TMPSIMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

Pemrats 3ay1aun Ha HaXO0XKJICHUE TEOMETPUISCKUX BEIIMYMH 1O 00pasIiaM HIIH
ajqropuTMaM, TPUMEHSSI M3BECTHBIE AaHAJIUTHYECKUE METOJAbl TIPHU PEIICHUHU
CTAHIAPTHBIX MAaTEeMaTHUYECKMX 3a7ad Ha  BBIYMCICHHE YIJIOB  MEXIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIYy MNOpPsIMOM U  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsate 00bEMBI U TUIOMIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB (MIpU3Ma,
nupaMujia) ¢ nOpuMeHeHueM (GOpMyJ; BBIUUCIHATH COOTHOIIEHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00BEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATHUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
MJIOCKOCTh CUMMETPHUH; LIEHTP, OCh U TIJIOCKOCTh CUMMETPUH (DUTYPBI.

N3Bnekath, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKAX.

[IpumensTs reoMerpuueckue ¢GakThl JUIsI PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANOoNararoluX HECKOJIBKO IIaroB PELICHUs], €CIU YCIOBUS ITPUMEHEHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensaTs mpocTeMIME NOPOTPAMMHBIE  CPEACTBA UM DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpUMEpPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEH B MOPHUPOJE M
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TMOJIyYEHHBIE 3HAHHUS Ha MPAKTUKE: AHAIM3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh W3YYEHHBIE IIOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTH4eCKu CHOPMYJIUPOBAHHONW MPOOJEMBI, MOJEIUPOBATh peaIbHBIC
CUTyallUM Ha $3bIKE TEOMETPUM, MCCIEA0BATh I[OCTPOCHHBIE MOJEIU C
UCII0JIb30BAHUEMI €OMETPUUECKUXITOHATUNUTEOPEM, anmnaparaanreOpbl;pemarhb
[IPAKTUYECKUE 3a7]a4H, CBA3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh MOHATUSAMH: UUIUHAPUYECKAS TOBEPXHOCTh, OOpa3yOIIHe
IIMHJIPUYECKON ~ MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

PacnioznaBaThTenaBpamieHus (MUIMHAP,KOHYC,chepauntiap). OObICHITH

CIIOCOOBI MOTYYEHUS TEJl BpaIleHUS.

KnaccudunmpoBaTbB3anMHOEPACTIONOKEHUECPEPHIUTIIIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CEerMEHTAa; IIapOBOM CJIOM, OCHOBaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOMIAMM  TIOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C MPUMEHEHUEM (OPMYII.

OnepupoBaTh TOHSATUSMH: MHOTOTPAaHHUK, BIHCAHHBIK B chepy #
OMMMCAHHBIA OKOJIO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpAICHHS.

BBI4ucisaTh COOTHOMICHUS MEXKIY TUIOMAIASIMU TOBEPXHOCTEH W 00BEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (QUTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHATH(BRBIHOCHBIC )IITTIOCKUEUEPTEIKUNZPUCYHKOBIPOCTHIXOOBEMHBIX
duryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS T BpallCHUSI.

N3Bnekath, uHTEpHNpETUPOBATH U MPeoOpa3oBBIBATH HHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTbNOHATUEMBEKTOPBIPOCTPAHCTRBE.

BbINOJIHATE [€UCTBHUS CIOXKEHUSI BEKTOPOB, BBIYMTAHUSL BEKTOPOB W
YMHOEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[TpumeHnsThIIpaBUIONIApATIICICTUIIEA.

OnepupoBaTh NOHATUSAMHU: J€KAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIrOJ MEXKIY
BEKTOpaMHM, CKaJSPHOETIPOU3BEACHUEBEKTOPOB, KOJUIMHEAPHBIEMKOMILIAHAPHBIC
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB U MPOU3BEACHHUE BEKTOpPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaJblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3a1aBaThITIOCKOCThYPAaBHEHUEMB/IEKAPTOBONCUCTEMEKOOPANHAT.

[IpumensTe reomeTpuueckue (aKThl IS PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiinine reoMeTpuyecKue 3aJadyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTEIbCTBO MATEMAaTHUYECKUX OTHOUIEHUM H
HAX0XJICHHE T€OMETPUUYECKUX BETUYMH MO 00pasiaM Wi alropuTMam, IpUMEHsIS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumensATr mpocTEeWIIME NOPOTPAMMHBIE  CpPEACTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOoAMTE HpHUMEPHI MATEMAaTUUYECKUX 3aKOHOMEPHOCTEW B IPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONy4YEHHBIE 3HAHUS HAa MPAKTHUKE: AHAJIW3UPOBATH DPEaAJIbHbBIC
CUTyallUM W IPUMEHATh HW3YYCHHBIE IIOHATHS B NPOLECCE IOHWCKA PEIICHUS
MaTeMaTu4eckd CQOpMyITHpPOBAaHHONW MPOOJEMBI, MOJIETUPOBATH peaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MCCIEA0BATh MOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEMT€OMETPHUICCKUXTTOHSITHIHUTEOPEM, aTlliapaTaanreOphl;pemaTh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYHH.



TEMATHYECKOEIIJTAHUPOBAHHUE
10 KVIACC
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HH(popMaLus

BBenenuesn
CTEPEOMETPHIO

10

http://school-collection.edu.ru/http://www.bymath.net/

OmnpenensiTh
INIOCKOCTh KaK
¢burypy,BKoTOpOit
BBITOJIHAETCS
TIJIAaHUMETPHSL.
Henarsnpocreiimue
JIOTHYECKHEBBIBOIbI
W3 aKCHOMAaTHKH
IUIOCKOCTH.
[IpuBOIUTH
MIPUMeEpPBIPEaTbHBIX
00BEKTOB,
Uaeaan3anuei
KOTOPBIX SIBJISTFOTCS
AKCHOMBI
reomeTpun. M3y4ars,
MIPUMEHSATH
MPUHITUTIBI
MIOCTPOCHUSCECUECHU.
Hcnonp3oBath s
MOCTPOEHHUS
CEUEHUNMETO



http://school-collection.edu.ru/
http://school-collection.edu.ru/

CIEN0B, METO
BHYTPEHHETO
MIPOCKTUPOBAHMUS,
METO/JI IEpEHOCcA
CEKYILEUTIOCKOCTH.
Pemrarp
CTEPEOMETPUUECKUE
3a7a4d: Ha
OIpeNEICHUEBU/IA
CEUYCHUS U
HaXO0XJEHUE €ro
TTOIIA/IH.
AKTyanu3npoBarb
(hakThl 1 METOBI

TJIAaHUMETPHH,
peneBaHTHBIETEME,
MIPOBOJIUTH
aHAJIOTUH
Knaccudunuposats
B3auUMHOE
[Ipsimbie u
pacrosioKeHue
IJIOCKOCTH B
) MPSMBIX B
IIPOCTPAHCTBE. http://www.mathematics.ru/http://www.mathtest.ru/http://www.ege.e
12 MIPOCTPAHCTBE,
[TapannensHOCTD du.ru/
WILTIOCTPUPYA
MPSIMBIX U TPHPY
HCYHKaMU U
IJIOCKOCTEH pHCYH
MPUBOASTIPUMEPHI
H3pEATbHOMKN3HHU.
IlepnenguKyIIpHO . AKTyaln3upoBarh
PHCHIIY AP 12 http://uztest.ru/http://college.ru/matematika/ y p

CTb IIPAMBIX U

(I)aKTBI 1 METOJBbI



http://www.mathematics.ru/
http://www.mathematics.ru/
http://www.ege.edu.ru/
http://www.ege.edu.ru/
http://www.ege.edu.ru/
http://uztest.ru/
http://uztest.ru/

IJIOCKOCTEN

MJIAaHUMETPUH,
pEJIEBAHTHBIETEME,
MIPOBOJIUTH
aHaJIOTHH.
PopmynupoBarhb
OTIpe/ICTICHUS:
MIePICHIUKYIISIPHBIX
MIPSIMBIX B
IIPOCTPAHCTBE;
ONpEIEIICHNAE
MIPSIMOIA,
MEPIEHIMKYIISIPHON
K IJIOCKOCTH.
Jloka3bIBaTh: JEMMY
0
MEPHEHIUKYIIIPHOCT
U JBYX
MapajiyIesIbHbIX
MPSAMBIX K TPEThEH
MPSAMO; TEOPEMBIO
CBSI3U MEXKIY
MapaJlJIeIbHOCTBIO
MPSAMBIX U UX
MEPHEeHIUKYIIIPHOCT
BIO K IJIOCKOCTH.
JloKa3bIBaTh:
TEopeMmy,
BBIPXKAIOILYIO
MPU3HAK
MEPHEeHIUKYIISIPHOCT




U IIPSIMOM U
IIJIOCKOCTH; TEOPEMY
0 CYLIECTBOBAHHMHU U
€AMHCTBEHHOCTH
IIPSIMOiA,
MPOXOISIIEH uepe3
JTAHHYIO TOYKY U
MIEPIEHIUKYIISIPHON
K JTaHHOM
IIJIOCKOCTH.

Yriael Mexay
MPSIMBIMU 1
IUIOCKOCTSIMHU

10

http://ege.yandex.ru/mathematic

AKTyanu3npoBarb
(hakThl 1 METOIbI
TJIaHUMETPHH,
peneBaHTHBIETEME,
IIPOBOJUTH
AQHAJIOTHUH.
dopMynupoBaTh
ONpeIEICHNE
JIBYTPaHHOTOYTJIa.
JlokaspIBaTh
CBOWCTBOPABEHCTBA
BCEX JIMHEIHBIX
YIJIOB JIBYTPAHHOI'O
yria.
Knaccudunuposatsb
JIBYTPaHHBIEYTJIbIB
3aBUCUMOCTH OT UX
rpalyCHOMMEpHI.

MHororpanHuku

11

http://ege.yandex.ru/mathematichttp://mathege.ru/or/eqge/Main/

Paborarsc



http://ege.yandex.ru/mathematic
http://ege.yandex.ru/mathematic
http://ege.yandex.ru/mathematic

y4eOHUKOM:
3a/1aBaThbBOIPOCHI,
JienaTh3aMeuaHus,
KOMMEHTapHH.
AHanu3upoBathb
perieHue3aiaum.
PucoBareBbIyKIIbIe
MHOTOTPaHHUKH C
3a/IaHHBIMH
CBOICTBaAMU;
BOCCTaHABIIUBATh
o0l B
BBITTYKJIOTO
MHOTOTPaHHUKAIO
JIByM €T0
MPOEKIIHSM.
JlokaspIBaTh
CBOMCTBa
BBIITYKJIOTO
MHOTOTpaHHUKA.
PucoBarbBaIyKibIe
MHOTOTPaHHUKU

O0BEMBL
MHOTOTPaHHHKOB

http://mathgia.ru/or/gial2/Main/http://www.math-on-line.com/

CBo0Oo1HO
OTIEpUPOBATH
MOHATHIMH . 00BEM
Tena, 00bEM
MPSIMOYTOJIHHOTO
napasuienenumnena.
®opmynupoBarhb
OCHOBHEIECBOMCTBA



http://mathgia.ru/or/gia12/Main/
http://mathgia.ru/or/gia12/Main/

00BEMOB.
JlokasbIBaTh
TeopeMyo000nEME
MPSIMOYTOJILHOTO
napaJiyiesienumnea,
CIICACTBHS U3 HEE.
Paspe3zarb
MHOI'OI'paHHHKU,
IIEPEeKIIaAbIBATh
vacTtu. Pemarb
CTEPEOMETPUUECKUE
3a/1a9M,CBSI3aHHBICC

BBIUMCIICHUEM
00BEMa
MPSIMOYTOJIBHOTO
napasuiesenunesna,
MIPU3MBI.
[ToBTOpEHUE:
7 CeueHMs, 4
PaCCTOSIHUSIMYTJIbI
OBILIEEKOJIMYECTBO
YACOB I10 68

I[TIPOT'PAMME




11 KJIACC

Ne
n/u

HaI/IMeHOBaHI/Iepa3IleJIOB
H TEM IIPOrpamMmabl

KoaunuecTBo 4acoB

Bcero
padoThI

KoHTpoabHbIe

JyieKTpOoHHbIe(HU(PPOBHIE)
o0pa3oBaTe/ibHbIEpeCypChl

JlomoaHuTEIbHAS
HH(popMaL U

TenaBparnieHus

12

http://mathkang.ru/http://www.zaba.ru/

Cso0OoaHo
OTIEpUPOBATH
MMOHATHSAMMU:
HATUHAPUYECcKast
MTOBEPXHOCTb,
MUATTUHIP. TOTyISHUS
HWJIAHIPUYECKOM
MOBEPXHOCTH,
HUJIMHIpA.
N3o0paxkats
UWIAHAP U €T0
CeUYCHHUS
IUIOCKOCTBIO.
CB00OOIHO
OIEepUpPOBaTh
IMOHATHSMHU:
KOHHMYECKas
MIOBEPXHOCTh,KOHYC,
YCCUYEHHBIN KOHYC.
N3yuaTbcriocoObl
MOJIyYEHUS
KOHHUYECKOM
MOBEPXHOCTH,
KOHYcCA.



http://mathkang.ru/
http://mathkang.ru/

OO0BEMBITEN

http://festival.1september.ru/articles/subject

CBobOoaHO
OTICPUPOBATH
MMOHATHUSAMH:00bEM
Tena, TUIOIaIb
MTOBEPXHOCTH.
PopmynupoBaTh
OCHOBHBIECBOMCTBA
00BEMOB.
JlokaspIBaTh
TeOpeMbl:0000bEME
IUATUHIPA; 00
00BEMeE KOHYCA.
BreiBoautbdopmyibt
JUTSI BBIYHCIICHUS
00bEMa yCEUEHHOTO
konyca.lccnenoBarhb
MMOCTPOCHHBIC
MOJIEJIH, B TOM YHCJIC
U C UCIOJIb30BAaHUEM
anmapara ajnreOpbl.

BekTopbIMKOOpAMHATHIB
IIPOCTPAHCTBE

10

http://www.problems.ru/http://www.pm298.ru/

[IpumensaTbpaBuiia
BBITTOJTHEHUS
NEUCTBUICIOXKEHUSI
W BBIYMTAHUS
BEKTOPOB,
YMHOXEHUSBEKTOPA
Ha YUCJIO NpU
pelIeHnu 3a1au.
Haxomuts
KOOPAMHATHI BEKTOPA



http://festival.1september.ru/articles/subject
http://www.problems.ru/
http://www.problems.ru/

BJaHHOMOAa3uCceH
CTPOUTHBEKTOPIIO
€ro KOOpJInHaTaM.
BcnomMuuTh
ONpeICIICHNE
CKQJISIPHOTO
YMHOKEHUSNETO
CBOICTBA.
Breraucnarsc
ITOMOIITHIO
CKQJISIPHOTO
YMHOKEHUS JUTUHBI
BEKTOPOB, YIJIbI
MEX1Yy HUMH,
yYCTaHaBJIMBaTh
MEePIEHIUKYISIPHOCTD
BEKTOPOB

4

[ToBTOpeHue,00001eHKE,
CUCTEMAaTH3alUsl 3HAHUH

OBIIEEKOJIMYECTBOYACOB
I10 ITPOT'PAMME

34







IHOYPOYHOEIIJIAHUPOBAHHUE
10 KVIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTtpoiabubie
padoThl

Jara
H3yYeHHusI

DJIeKTPOHHBbIE
nudpossbie
oOpa3oBare/ibHbIE

pecypcsl

OCHOBHBIE ITIOHSITUI CTCPCOMETPHH: TOUKA,
TpsiMast, INIOCKOCTh,TpocTpancTBo. [ IpaBmia
M300paKeHUs Ha PUCYHKAX: U300paKeHUs
HHOCKOCT@I)’I, nmapajjiCJIbHBIX IPAMBIX
(0Tpe3KoB),cepeIMHBIOTPE3KA

05.09.2023

HOH?[TI/IHIHepeCCKaIOHH/ICCHHJ'IOCKOCTI/I,
nepeceKarommecs npsamMas U MmI10CKOCTb

07.09.2023

HOH?[TI/IHIHepeCCKaIOHH/ICCHHJ'IOCKOCTI/I,
nepeceKaronmecs npamasd U MmI0CKOCTb

12.09.2023

3HaKOMCTBO C MHOT'OI'paHHUKAaMU,
I/I306pa}I(€HI/ICMHOFOFpaHHI/IKOBHa
PUCYHKAX,HAITPOCKIUOHHBIXYCPTEKAX

14.09.2023

HavansHbiecBeneHusiokyoen nupamuse,
uxpa3Béprkunmoenu. CeueHus
MHOTOTPaHHUKOB

19.09.2023

HavansHbiecBeneHusokyoeunupamuie, ux
pa3BépTku u Mojaenu. CeueHus
MHOT'OI'PaHHUKOB

21.09.2023

HOHHTI/IGO6aKCI/IOMaTI/I‘-ICCKOMHOCTp0eHI/II/I
CTCPCOMETPUHN: AKCUOMBI CTCPCOMCTPHUU U
CICACTBUA U3 HUX

26.09.2023




[TonsiTHE00aKCHOMATHYECKOMITOCTPOCHUH

8 CTEPEOMETPUHN:aKCHOMBICTEPEOMETPUUN 28.09.2023
CIICZICTBUS U3 HUX
[NousiTHE00aKCHOMATHYECKOMITOCTPOCHUH
9 CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U 03.10.2023
CIIEZICTBUS U3 HUX
[NousiTHE00aKCHOMATHYECKOMITOCTPOSHUH
10 CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U 05.10.2023
CIIEZICTBUS U3 HUX
B3anMHO€epacnonokeHuenpsamMbIXB
11 MIPOCTPAHCTBE: MepeCceKaroIecs, 10.10.2023
napajuieIbHbIEUCKPETUBAIOIIAECATIPSIMBIE
[TapannenpbHOCTHIPAMBIXUIIIIOCKOCTEUB
12 MPOCTPAHCTBE: MapalieIbHbIC prﬂ\fble B 12102023
MPOCTPAHCTBE; MAPAILICIIEHOCT TPEX
TPSIMBIX
[NapannenbHOCTBIPSAMBIXUIIOCKOCTEHB
13 npoctpanctee:IlapanenbsHOCThIPSIMOH 17.10.2023
TUIOCKOCTH
14 VYTl ccoHanpaBiI€HHBIMUCTOPOHAMU 19.10.2023
15 YroiMexynpssMbIMUBIPOCTPAHCTBE 24.10.2023
16 YroiMexynpssMbIMUBIPOCTPAHCTBE 26.10.2023
17 [NapannenbHOCTBIIIOCKOCTEH: 07.11.2023
napasiesbHble I0CKOCTH
18 CpolicTBanapauIeabHbIXIUIOCKOCTEN 09.11.2023
19 [IpocTeiimmenpocTpaHCTBEeHHbIE(UTYPBIHA 14.11.2023
IUIOCKOCTHU: TETpadp, KyO, napasiesenumne
20 ITocTpoenuneceueHmii 16.11.2023




21 [TocTpoenueceuennit 21.11.2023
KonTponsnas padoranoreme"[IpsmMbien

22 m1ockocTuBIpocTpancTse. [lapannensHoCTh 23.11.2023
MPSIMBIX U IJI0CKOcTER"

23 [eprieHANKYISAPHOCTD MPSIMOUUTIIOCKOCTH: 98.11.2023
MePIICHIUKYIIS PHBICTIPSIMBIEBIIPOCTPAHCTBE

24 [IpsimMble mapaiienbHbIe U 30.11.2023
MIePIIEeHIUKYIIS PHBIEKIIOCKOCTH

o5 [IpsiMble mapayenbHbIe U 05.12.2023
MePIIEeHIUKYIIS PHBICKIIOCKOCTH

26 [Tpu3HaKIIEPIICH UK YITSIPHOCTUIIPSIMOH 07.12.2023
TUTIOCKOCTH

97 [Ipu3HaknepneHAuKyISpHOCTUIIPIMOIH 12.12.2023
IJIOCKOCTH

o8 TeopemaonpsimoiineprneH IUKYISIPHON 14.12.2023
IJIOCKOCTH

29 TeopemaomnpsmoiineprneH IUKYISIPHON 10.12.2023
IJIOCKOCTH

30 TeopemaomnpsmoiineprneH IUKYISIPHON 91.12.2023
IJIOCKOCTH
[leprnieH TUKyIApUHAKIOHHBIE: PACCTOSTHIE

31 OT TOYKH JIO TJIOCKOCTH, PACCTOSTHUE OT 26.12.2023
PSIMOIIOTIIIOCKOCTH
[leprieHAMKYIApUHAKIOHHBIE: pACCTOSTHUE

32 OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT 28.12.2023
IPSIMOII0 MIIOCKOCTH

33 [leprieHAMKYIApUHAKIOHHBIE: pACCTOSTHUE 09.01.2024

OT TOYKHU 0 IUIOCKOCTH, PACCTOSIHHUEC OT




MPSMOMIOTUIOCKOCTH

[TepieHAMKYNSAPUHAKIOHHBIE: PACCTOSTHUE

34 OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE OT 11.01.2024
NPAMONAOILIOCKOCTH

35 VYTIBIBIPOCTPAHCTBE: yTOIMEXKTYTPSIMON H 16.01.2024
TJIOCKOCTBIO

36 JIBYTrpaHHBINYT 0T, TMHEUHBIAYTOIT 18.01.2024
JBYIPaHHOTO yriia

37 JIBYrpaHHBINYT 01, THHEHHBIAYTOIT 93.01.2024
JIBYTPaHHOTO yriia

38 HepHeH)II/IKy.]'IHpHOCTBI‘IJ‘IOCKOCTCI/IZl'IpI/IiiHaK 95.01.2024
MEPIIEHINKYIISIPHOCTH IBYX IJIOCKOCTEH

39 HepHeHILI/IKy.]'IHpHOCTBHHOCKOCTCH11'IpI/I?'HaK 30.01.2024
MEPIEeHIUKYIIPHOCTU JBYX IIIOCKOCTEH

40 HepHeHILI/IKy.]'IHpHOCTBHHOCKOCTCH1HpI/IiHaK 01.02.2024
MEPIEeHIUKYIIPHOCTU JBYX IIOCKOCTEH

41 TeopemaoTpExnepneHauKyIsIpax 06.02.2024

42 TeopemaoTpExnepneHauKyIsIpax 08.02.2024

43 TeopemaoTpExnepneHauKyIsIpax 13.02.2024
KonTtponsHas pabota no temam

" uHepHeHL[I{IiyJ"['HpHOCTpr}IMbIXI/I 15.02.2024
IocKocTei " u" Y il MEXIyNpPSIMbIMUT
MJI0CKOCTAMHU"
[ToHsITHEMHOTOTpaHHHKA,0CHOBHBIE

45 AJIEMEHTHI MHOTOTpaHHUKA, BLIHyKJ“IHe u 90.02.2024
HEBBIYKIBIEMHOTOTPaHHUKH;pa3BEPTKA
MHOTOTPaHHHUKA

46 [Ipu3ma:n-yronpHasnpu3Ma;rpaHuu 22.02.2024




OCHOBAHUAIPU3MBL;IIPSMAMHAKIOHHAS
MIPU3MBI;00K0BAsUIIOIHASTIOBEPXHOCTh
IIPU3MBI

47

[Tapamrenenunen, npsiMOYIrOJIbHBIN
napajJleJIeuIe]l ¥ ero CBOMcTBa

27.02.2024

48

[Inpamuia:n-yrojpHassmupamMuaa,rpaHuu
OCHOBaHHUE NMHpPaMU/Ibl; OOKOBAs U TOJIHAsS
IIOBEPXHOCTH [IUPAaMU/JIbI; IIPAaBUIIbHASA U
yCeu€HHasUpaMu,1a

29.02.2024

49

[IpaBuIbHBIEMHOTOTPAHHUKH : TIOHSATHE
MIPaBUIILHOTOMHOTOT paHHUKA; [IPaBUIIbHAS
Mpu3Ma 1 npaBujibHas MUPaMUIa;
MIPaBUIIbHASTPEYT OJIbHAAIIUPAMUIAN
MPaBUJIbHBINTETPAdAP;KYO

05.03.2024

50

[IpencraBnenneo npaBUIBLHBIX
MHOTOTPaHHUKAX:0KTadIP,10ACKaAdAPH
HKOCadIp.

07.03.2024

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIbHOTOYKHU,IPSIMOM, TUIOCKOCTH.
DNeMEeHTbl CHMMETPUU B TUpaMUIaXx,
napasuieNenuneaax, ipaBuibHbIX
MHOTOTPaHHUKAX

12.03.2024

52

BrruncnennesneMeHTOBMHOTOTPAHHUKOB:
pEOpa, nuaroHaiu, yribl

14.03.2024

53

[Tnommaap60K0BOHNOBEPXHOCTUUIIOIHOM
IIOBEPXHOCTH MPSMOM IIPU3MBI, ILIOIIAb
OCHOBaHHUH, Teopema 0 OOKOBO
IIOBEPXHOCTUNIPAMOUIIPU3MBI

19.03.2024




[Tnomaas OOKOBOM MOBEPXHOCTH U
IIOBCPXHOCTHU HpaBHJ’IbHOﬁ nupamMmu/bl,

54 . 1 21.03.2024
TEOPEMaOTUIONMAIO0KOBOUITOBEPXHOCTH
YCEYEHHOMMTUPAMU b
55 KoHnTpoasHaspaboTamnoreme 1 02.04.2024
"MHororpaHHuKHN"
56 [NousiTneo600bEME 1 04.04.2024
o7 O06BEM TpaMU/TBI 1 09.04.2024
58 O0BEM TTUpaMUIBI 1 11.04.2024
59 OO0BEM TTUpaMUIBI 1 16.04.2024
60 O0BEM TTUpaMUIBI 1 18.04.2024
61 O06BEM TPU3MBI 1 23.04.2024
62 O06BEM TPU3MBI 1 25.04.2024
63 O06BEM TPU3MBI 1 30.04.2024
64 KOHTponLHaﬂpa6:>Tan0TeMe"O61>éMLI 1 07.05.2024
MHOTOTPaHHHKOB
[ToBTOpeHue,00001MeHNECHCTEMATH3 AN
65 3HaHu#. [locTpoeHue ceueHuii B 1 14.05.2024
MHOTOTPaHHUKE
[ToBTOpEHUE,00001ICHIECUCTEMATH3AIHS
3HaHUH. BBIYHCICHUEPACCTOSHUIA: MEXKITY
66 JIBYMsI TOYKAMH, OT TOYKH J0 IPSIMOH, OT 1 16.05.2024
TOYKH JI0 TMJIOCKOCTH, MEKTY
CKPEIIHUBAOIIUMHUCATIPIMBIMU
67 HToropaskoHTpoJibHaspaboTa 1 21.05.2024
[ToBTOpEHue,00001eHIeCHCTEMATH3AITIS
68 3HaHWW. BeruncneHue yrios: MexIy 1 23.05.2024

CKpCUINMBAOIMUMHUCAIIPAMBIMHU, MCKTY




HpHMOﬁHHHOCKO CThIO,ABYI'PAaHHBIXYTJIOB,

YIJI0B M@Ky MII0CKOCTSIMU

OBIIEEKOJIMYECTBOYACOBIIOITPOI'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTtpoabsHubie
padoThI

Jara
H3y4YeHHus

DJIeKTPOHHbIE
uu@ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

Cddepauntap:1ieHTp,painyc, I1aMeTp;
IO/ MIOBEPXHOCTH CHephl

B3aumHoepacnosnoxeHuechepbin
IJI0CKOCTH;KacaTeJIbHAAMIIIOCKOCThK cepe;
mI01maak chepol

N3obpaxenunecheps,mapaHanioCKOCTH.
CedeHus mapa

Hunmuaapudeckas TOBEPXHOCTH,
00pa3yromue MUIHHIPUIECKOM
MOBEPXHOCTH,0CHIIMIIHHIPUICCKOM
MOBEPXHOCTH

Hununaap: ocHoBaHUS U OOKOBast
MIOBEPXHOCTh,00pa3yI0IIaIUOCh;IIOIAAb
OOKOBOM M MOJTHOM IMOBEPXHOCTH

N3o00paxkenne nuInHApa Ha MIIOCKOCTH.
Pa3Béprranmnunapa. CeyeHUAIMIUHIPA
(TIIOCKOCTHIO, MapalIeIbHON 1IN
MEePIEeHIUKYISIPHON OCH IIINHAPA)

KonnueckasmoBepxHOCTh,00pa3yroliue
KOHMYECKOMMOBEPXHOCTH,0ChbUBEPILINHA
KOHMYECKOM MOBEPXHOCTH

KOHYCZOCHOBaHI/ICI/IBepH_H/IHa,




00pa3yoasnoCk; o 1b00KOBONN
IIOJTHOW ITOBEPXHOCTH

Y ceuEHHBINKOHYC:00pa3yIOIINECHBBICOTA,

o OCHOBaAHUS U OOKOBasi TOBEPXHOCTh
N300pakenne KOHyca Ha TIOCKOCTH.

10 Pa3BépTka konyca. CeueHust KOHyca
(TUTOCKOCTHIO, TApAIIICIIBHOMOCHOBAHHUIO, U
MIJIOCKOCTBIO, POXOISIIeHUepe3 BEPUIUHY)

1 KombunanustenBpameHusu
MHOTOTPaHHUKOB
MHororpaHHUK,0NMHCaHHBIHOKOI0C(hEPHI;

12 cdepa, BIIMCaHHAsE B MHOTOTPAHHUK WU B
TEJIO BpalleHUS

13 [TonsiTneo600bEMe. OCHOBHBIECBOWICTBA
00BEMOB TeN

14 OOBEMITMIMHAPA, KOHYCA

15 O6bémmapa urtonaabcheps
[TogoGHbIe Tesa B IPOCTPAHCTBE.

16 CoOTHOIICHHS] MEXKTY TTOIIAASIMHU
MOBEPXHOCTEN,00EMaMHUTIOTOOHBIXTEN

17 KonTtponpHaspaboranoremam'Tena
BpamieHus" u "O0bemsbl Ten"

18 BekTopHariockoCTUUBIPOCTPAHCTBE

19 CnoXeHUEenBBIYUTAHUEBEKTOPOB

20 YMHOKEHNEBEKTOPAHAUHUCIIO
PasnosxeHne BEKTOpa 10 TPEM

21 HeKOMITJTaHapHbIMBEeKTOpam. [ I[paBuio

mapajieiiernumIcaa




22

Pemennesanad,cBsi3aHHBIXC
IIPUMEHEHUEMIIPABUILICHCTBUIC
BEKTOpamMu

23

[IpsiMoyroapHasCUCTEMAKOOPANHATB
npocTtpancTse. KoopamHaTel BEKTOpA.
[Ipocreiimme 3a1a4n B KOOpAUHATAX

24

VYronmexnysekropamu. CkaasipHOe
MIPOU3BEACHNUE BEKTOPOB

25

BrruncnenneyrinoBMexaynpsMbIMUn
IIJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIMMETOINPU
pPELICHNU TEOMETPUYECKHX 3a1a4

27

KonTtponbHaspadotanoreme"Bekropsin
KOOpJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEeHME,00001IEHHEH
cucteMaruzanuszHaauil. OCHOBHBIE (PUTYPHI,
(bakThl, TEOPEMBI Kypca

TUTAaHUMETPUHI

29

[ToBTOpEeHME,00001IEHNEH
cucremarusanuszHanuil. OCHOBHbIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TUTAHUMETPUHN

30

[ToBTOpEeHME,00001ICHNEH
CHCTeEMAaTU3aIMI3HaHUNA. 3a1aun
TUTAHUMETPUUUMETO I XPEIICHUS

31

[ToBTOpEHue,00001IeHIEH
cucTeMaTH3alusI3HaHu . 3a1aun
TUTAHUMETPUUMMETO IBINXPEIICHHS




[ToBTOpEHue,0600meHIEN
32 cucremaTu3anusa3Hanuil. OCHOBHbIE 1
¢burypsl, (hakThl, TEOPEMBI Kypca
CTEPEOMETPUH
33 HToroBaskoHTpoJIbHAsIpabOTa 1
34 [ToBTOpEeHmne,00001IeHNEeN CHCTEMATU3AITUS 1
3HAHHUN
OBHIEEKOJIMYECTBOYACOBIIOITPOTPAMME 34







YYEBHO-METOANYECKOEOBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIEYUYEBHBIEMATEPHUAJIBIVIAYYEHUKA

METOANYECKHUEMATEPUAJIBI/VIAYYUTEJIA

A ®POBBIEOBPA3ZOBATEJIBHBIEPECYPCBINPECYPCBICETH

HUHTEPHET
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