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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI U HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W ITIO3HABATEIILHOTO pPa3BUTHS
JUYHOCTH 00YJarOITHXCSl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS T€OMETPHH B HAMPABICHWU JIHYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKIACHUH I€OMETPHUUECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOrO0 W HAEaTbHOTO, XapaKTepe OTPaKeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJEITUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs, TaK Kak oOOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU HU3YUYEHHHU OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pEIICHUS TEeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWU 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeNbHOCTH 4enoBeka. OpHeHTalus 4YellOBeKa BO BPEMEHH M
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHUaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  AEUCTBUTENBHOCTH.  OmNepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATEHO BAXKHBIX KA4eCTB, MOITOMY aKTyaJlbHA
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOJTOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcst  4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATHUYECKHX TE€OMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JKEHUs 00pa30BaHUs
MO CTEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCcs CPEAHEHN IIKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm obpa3om, oOydaroniygecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoOi TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HU B COBPEMCHHOM
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh HM3Y4YUTh TC€OMETpPHIO Ooee
r1y0OKO, €cii B JajbHEWIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHMSX B MPOPECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHne 1eu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCS PpEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpHOpUTETHBRIMH  3aJa4aMH  OCBOEHHSA Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisiroTCS:

e (opmMupoBaHue mNpEACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOH

KyJbTYPBI U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BAXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, ITO3BOJISIOMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPY>KAIOIIETO MUPA,;

e (opmMupoBaHue yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
pealbHOM MUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOJAAMH PEIICHHs 3a/1ad Ha TOCTPOCHHS Ha M300paKECHUIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMe yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIOB  3aJlay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJOKHBIE  JIOKAa3aTeIbHBIC
pacCyXJIeHUs B XOJIe¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MIPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  UWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcsi, IMO3HABAaTEIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
TEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTE B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX YUYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha SA3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPHUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl PEIIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3a7a4, pElIaeMbIX Ha YpOBHE
MHTYUTUBHOTO MTO3HAHHUS, U ONPEAEIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE UHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NIPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYallUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuieHus 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHME 00pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €70 HCXOAHOIO COACPIKAHU.

OcHoBHbIE cozeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Teia BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATEeNbHbIM JIMHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00Opa3oBaHMS.

Conepxxanue o0Opa3oBaHMs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJibTaTaM
OCBOCHMsSI paboyell MporpaMMmbl, pacnpeneleéHHbIM [0 TrojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENbHO U MOCTYIATEIBHO, C
COOJIIO/ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUN OOy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasysi MpOYHbIe MHOKECTBEHHbIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpuun orBoautcs 2 yaca B Henemo B 10 knacce u 1 gac B
Hezaenio B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPHUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
napajielbHble W CKpelmuBaromuecs mnpsMele. [lapanmnenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MApAJUIEIbHBIE TPSAMbIE B IPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABIICHHBIMU CTOPOHAMH; yroJd MEXJIy MNpsIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH TJIOCKOCTEM: MapaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTtei. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIypbl Ha
IUIOCKOCTH: TETPa3p, KyO, napajiesenune; IoCTPOCHUE CEUEHU.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIISIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbIE MApPAJUICIbHbIE W NEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIy NPSMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEHHBIA Yroa JBYTPaHHOIO  yIJa.
[lepneHaMKyIIlp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl HA  IUIOCKOCTb.
[lepneHANKYISPHOCT  IUIOCKOCTEW: TMPU3HAK  NEPHEHAMKYJISIPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX NMepIeHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yromapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAast MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcra. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS MIOBEPXHOCTh MUPAMMU/IbI; TPaBUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl Tpu3Mbl M nupamuabl. lIpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3MaA U
NpaBWIbHAs MUpPaAMUJIa; NpaBUJIbHAs TPEYroJibHasi MHUpaMUAa M TPaBUIIbHbBIN
teTpadap; kyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadp U ukocadap. CeueHust Npu3Mbl U TUPAMHUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 971€eMEHTOB MHOTOTPaHHUKOB: pEOpa, WMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuabl. Ilonstue 06 o00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyrorue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW mMoOBepXHOCTU. [lUnuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias M OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOM MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHME U BeplIMHA, 00pa3yrolias
U OCb, IUIOMAJb OOKOBOM U TMOJHON TOBEPXHOCTU. YCEUEHHBIA KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I01a1b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallECHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miomasb chepsl.

[TogoGueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEJL.

Ceuenus mwiMHApa (MapaJUieIbHO U TEPHEHIUKYJSIPHO OCH), CEYEHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTtop Ha miockoctu U B mpocTpaHcTBe. Cl0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IPUMEHCHUEM TMpaBUJI JEUCTBUUA C BekTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTroa Mexay BekTopamu. CKalspHOE MPOHU3BEICHHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. Koop/IMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTrO MpeaMeTa
«MareMaTnka» XapakTepUu3yrTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YYaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOTO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
npolenyp TpaxaaHcKoro ooOmiecTtBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
(GYHKIUSAMU 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKONM MaTeMaTUYECKOW IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa,
c(OpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHMS, OSTUYECKOTO  IOBEICHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ay, peleHnu, pacCyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyeckoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M O€30MacHOro 00pa3a KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE€ MUTAHHE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3nUecKoro
COBEPILIECHCTBOBAHMSI, npu 3AHATHUSIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccur W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTreMaTHYeCKOMy OOpa3oBaHUIO U
caMO00Opa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYSCKOW KYJIBTYPbl, TOHUMAHHUEM BIIUSHHUSI
COIMATbHO-PKOHOMUYECKUX IPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpeapl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHUYECKUX IMpoOdIieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMaTHMYCCKUX 3HAHWW JJIS PCICHHs 33jad B
00JIACTH OKpY’XKAaIOIICH Cpeibl, IUIAHUPOBAHHMS TIOCTYIKOB M OICHKH HX
BO3MOYKHBIX MTOCJICACTBUH JIJIsl OKPYKAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAaKTHUKH, [MOHMMAaHHEM
MaTEeMaTHYECKOH HayKH Kak c(epbl UYeIOBEUECKON MeATeTbHOCTH, JTaloB €&
pa3BUTHSA W 3HAYMMOCTH JUIS Pa3BUTHs [MBHIW3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM TIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIIECIOBATCIBCKYIO JICITCIbHOCTD
WHIWBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOro MpeameTa
«Marematuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUSHBIMU OCtCMBUAMU.

1)  Vuusepcanvhvie  no3nasamenvHvle  Oelicmeus,  o0becneyu8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXcs (0c8oeHue
Memo008  NO3HAHUA — OKpYJHCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue AecTBu:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHH, OTHOIICHUH MEXTy MOHATHAMU, (OPMYIHPOBATH
OTIpeICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKanyu, OCHOBAHUS JUIsl OOOOIIEHUS W CPAaBHEHWsI, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCINpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30BHIBATH  CYKJICHHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHEBIC;

e BBIABJIATH  MAaTEeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MAHHBIX, HAONIOJACHUSX W YTBEPKIACHUSX;



npemyiaraTh ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENEHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATh cHoco0 pemieHUs ydyeOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBHIOMpaTh Hauboee MNOAXOMANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MpoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (opMupoBaTh  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBII OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
TIPEATOJIOKEHUS O €T0 PAa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undpopmaumeii:

e BBIABISATH JACPUIUTH UHPOPMAINU, TAHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(POpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TIPEJICTABIATh €€ B Pa3IUYHBIX (opMax,
WJLTIOCTPUPOBATH TpadUyuecKy;

e OIICHUBATH HaAE&KHOCTD uHbopmaIuu 1o CaMOCTOSITEIIEHO
chOPMYITUPOBAHHBIM KPUTCPHSIM.

2)  Vuusepcanvnvie Kommynukamuemuvie Oelicmeus, obecneuusarom

cOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pelleHus 3ajaul, KOMMEHTUPOBATh MOIYYEHHBIN pe3yibTarT;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AHajiora, oOHapyXUBaTh pa3jM4yMe U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMS,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHU C YYETOM 3aJ1a4 MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYLIECTBA  KOMAHOHON U
WHJMBUAYAJbHOU pabOThI MPU PEIICHUH YUYE€OHBIX 3a/]1a4; IPUHUMATh 1IEIb
COBMECTHOM JEATENbHOCTU, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThI, pactipeaeisaTh BUAbI padOT, JOrOBAPUBAThLCS, 00CYK1aTh MPOLIECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIHOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHUs, 0OMEH MHEHHA,
«MO3TOBBIE€ MITYPMb» W HHBIC); BBINOJHATh CBOIO YacThb pabOThI U
KOOPAUHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMaHJbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPaTh CIIOCO0 pelieHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIHLHOW peduiekcun Kak OCO3HaHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yJibTaTa pelICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HAXOAHTh OIHUOKY, 1aBaTh OLIEHKY PHUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHATHIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCUOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIIICIBHOCTh M MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEH.

KnaccudumnupoBaTe B3aUMHOE PpAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TpPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yriia; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATHUSMU: MHOTOTPAHHHK, BBIMYKJIBIA ¥ HEBBITYKJIBIM
MHOTOTPaHHHUK, 3JIEMEHTbl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJijIesIeuIe]l, Kyo0).

KnaccudpummpoBate  MHOTOTpaHHHKH,  BBIOMpasl ~ OCHOBaHHUS  JJIA
Kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHU; TMPABUIIbHBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, TapaljiesIeuneabl).

OmneprpoBaTh MOHIATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLMUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METO/, CJIEIOB.

CTpouTh ceyeHUs MHOTOIPAaHHUKOB METOJOM  CJIEOB,  BBINIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BU
CBEpXy, COOKY, CHU3Y.

Permats 3aaun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHHIE AaHAJUTHUYECKUE METONIbl TPU PEIIeHUU
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIECHUE PACCTOSIHUNA MEXAY IABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKHM JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Permarp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC AHATUTHYECKHE METOAbI TPU PEIICHUHU
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA OPSIMBIMU, MEXIYy TMPSAMON M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Boeruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMuja) C TpUMEHEHHeM (QOpMyJ; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HH(MOpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HakTbl Ui PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIAraroIuX HECKOJIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJjaHbl B IBHOU (opMe.

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

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCcKd C(HOPMYIUPOBAHHON MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TEOMETPUHM, MWCCIENOBATh IOCTPOCHHBIE MOJECIH C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCThb, OO0pa3yrolue
HWIMHAPUYECKONM  MOBEPXHOCTH;  IWIMHAP;  KOHUYECKass  MOBEPXHOCTb,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIUHIP, KOHYC, cdepa u 1map).

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHrue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMU: ILIAPOBON CETMEHT, OCHOBAHHME CEIMEHTA, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM TeN  BpallleHus,
re€OMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMYII.

OnepupoBaTh TMOHSATUSAMH: MHOTOTPAaHHUK, BIHMCAHHBIA B chepy
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpaIlICHUS.

Bb4ucasTe COOTHOLIEHUSI MEXY IUIOIMAIASMHU MOBEPXHOCTEH M 00bEMaMu
MOT00HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHS TeJI BpaIllCHUSI.

W3BnekaTh, WHTEPNPETHPOBATH U IPeoOpa3oBbIBaTh HH(POpMALHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO HAa YepTekax U
PUCYHKAX.

OnepupoBaTh NOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE JIEUCTBUSL CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOEHHUS BEKTOpa Ha YUCJI0, OOBSICHAThH, KAKHMU CBOMCTBAMH OHU 00JIa/1afOT.

[IpuMeHSTh paBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOPaMH, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUJIMHEAPHBIE U KOMIUJIAHAPHBIC
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHHUE BEKTOPA HA YHUCIIO, YTOI MEXKITY
BEKTOPaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3asaBaTh IJIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue ¢GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOJIBKO IArOB PEUICHUS], €CJIM YCIOBUS NPUMEHEHUSA
3aJ1aHbI B SIBHOH (hopme.

Pemats mpocTedime reoMeTpUYeCcKUEe 3aJla4d Ha IMPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha J0KA3aTeILCTBO MAaTEMATHUECKWX OTHOIICHUN W
HaXO0XXJICHUE T€OMETPUUYECKUX BEIUYHMH M0 00pa3liaM UiId airOpUTMaM, MPUMEHSIS
M3BECTHBIE METObI ITPY PEIIEHUHU CTAHAAPTHBIX MATEMATHUYECKHUX 3a/1a4.

[IpumeHaTs mOpocTedIIMEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7a4.

[IpuBOAMTE NpUMEPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEHW B MPUPOJIE H
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyMEHATH MOJIyYEHHBIC 3HAHHWS Ha IMPAKTUKE: aHAIM3UPOBATH PEATHHBIC
CUTyallUM W TPUMEHSTh HW3YYEHHBIE TIOHATHS B IIPOLIECCE IOMCKA PEIICHUS
MaTeMaTU4ecKu CHOPMYIMPOBAHHON TPOOJIeMbl, MOJEIUPOBATh peabHBIC
CUTyallud Ha $S3bIKE TE€OMETPHUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJICIH C
HCIIOJIb30BaHUEM IeOMETPUUYSCKUX TIOHATUH 1 TeOpeM, alapara ajareOpbl; periaTh
MPAKTUYECKUE 33/1a4UH, CBA3aHHBIC C HAXO0XKICHUEM T€OMETPUUECCKUX BEIIMYUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne
n/n

HaumenoBanue pa3aesioB U TEM

NpOrpaMmbl

Bgenenue B CTCPCOMETPUIO

[Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE.
[TapayienpHOCTH IPSMBIX U IIIOCKOCTEN

KoauuecTBO 4acoB

Bcero

10

12

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

DJIEKTPOHHbBIE

(uudpossbre)
o0pa3oBaTte/ibHbIE

pecypchl

http://resh.edu.ru/;

https://uchi.ru/;
http://www.vaklass.ru/

http://resh.edu.ru/;

https://uchi.ru/;
http://www.vaklass.ru/

[lepneHUKyYISIPHOCTD MPSAMBIX U
IJIOCKOCTEN

12

http://resh.edu.ru/;

https://uchi.ru/;
http://www.vaklass.ru/

Vbl MCKAY NPAMBIMHA U IINIOCKOCTIAMU

MHororpanHuku

O6bEMBI MHOTOIPaHHUKOB

10

11

http://resh.edu.ru/;

https://uchi.ru/;
http://www.vaklass.ru/

http://resh.edu.ru/;

https://uchi.ru/;
http://www.vaklass.ru/

http://resh.edu.ru/;

https://uchi.ru/;
http://www.vaklass.ru/

[ToBTOpEHME: CeueHUs], PACCTOSHUS U YTJIbI

http://resh.edu.ru/;

https://uchi.ru/;
http://www.vaklass.ru/




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68



11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE

HaumeHnoBaHue pa3aesioB U TeM nupposbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )

NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypcsl

Tena BpameHus 12

OO6bEMBI TEN 5 1

BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpeHME, 0000IIECHNE, 7 |

cucTeMaTu3auus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka KonTpoabubie IIpakTuueckue p
n/n Bcero U3YYeHUs o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOHSTHS CTEPEOMETPHH:
TOYKa, IpsAMasi, TUIOCKOCTbh,
http://resh.edu.ru/;
npoctpaHcTBo. [IpaBuia n3006pakeHust Ha ,

! HCYHKAX: U300pakKeHUs INIOCKOCTEMN I 06.09.2023 https:/uchi.ru/;
PHCYHKAX: p ’ o http://www.vaklass.ru/
MapajuieIbHbIX MPSAMBIX (OTPE3KOB),

CEpeIUHbBI OTPE3Ka
http://resh.edu.ru/;
[TonsTHs: nepecekaronecs MIOCKOCTH, .

2 nepeceKaromecs nmpsaMas U mIOCKOCTh ! 06.09.2023 https://uchi.ru/;

p B p o http://www.vaklass.ru/
http://resh.edu.ru/;
[TonsTHs: mepecekaronmecs MIOCKOCTH, .

3 rnepeceKarolyecs npsmMas v ImI0CKOCTh ! 13.09.2023 https://uchi.ru/;

P HI p o http://www.vaklass.ru/
3HaKOMCTBO ¢ MHOTOTPaHHUKAaMHU, http://resh.edu.ru/;

4 n300pakeHNe MHOTOTPAaHHUKOB Ha 1 13.09.2023 https://uchi.ru/;
pHCYHKaX, Ha IPOEKIIMOHHBIX YE€PTEKAX o http://www.vaklass.ru/
HavanwsHbie cBeneHNs 0 Kyoe u http://resh.edu.ru/;

5 nupaMujie, UX pa3BEPTKU U MOJCIIH. 1 https://uchi.ru/;

PaMue, Ux pasep A 20.09.203  Ditps://uchiru/
CedeHuss MHOTOIPAHHUKOB http://www.vaklass.ru/
HavanwsHbie cBeneHNs 0 Kyoe u http://resh.edu.ru/;
6 nupaMujie, UX pa3BEPTKU U MOJCIIHN. 1 https://uchi.ru/;
PaMIC, MX pasBep : 20.09.2023  Ditps://uchinu/
CeueHust MHOTOTPAaHHUKOB http://www.vaklass.ru/




Ilonsatue 06 akCHOMaTUYECKOM

http://resh.edu.ru/;

7 IIOCTPOEHUU CTEPEOMETPUM: AKCHUOMBI 27.09.2023 https://uchi.ru/;
CTEPCOMETPHUH U CIICJCTBUS U3 HUX o http://www.vaklass.ru/
[TonsiTre 06 akCHOMaTUYECKOM

8 IIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUH U CIIEICTBUSA U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM http://resh.edu.ru/;

OMETPHUHU: aKCUOMBI https://uchi.ru/;

9 IIOCTPOEHUM CTEPE p 04.10.2023 ttps://uchi.r
CTEPEOMETPUU U CIIECICTBUS U3 HUX http://www.vaklass.ru/
B3anMHOe pacnonokeHue npsmsIx B
MIPOCTPAHCTBE: MEPECCKAOIIHECS http://resh.edu.ru/;

10 HE aJIJIieJII)HI)IG; u CpK SIINBAIO I/IC,CFI 04.10.2023 https://uchi.ru/;

P petl B o http://www.vaklass.ru/
IpsIMbIE
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B
http://resh.edu.ru/;
MPOCTPAHCTBE: Mapajuie/IbHbIE MPSIMBIE B ,
1 MPOCTPAHCTBE; MAPaIEIBHOCTh TPEX 11.10.2023 https://uchi.ru/;
pocTp > 11ap P o http://www.vaklass.ru/
MPSAMBIX
[TapamienpHOCTh IPSIMBIX U INIOCKOCTEN B http://resh.edu.ru/;

12 npoctpaHcTie: [lapamienbHOCTh MPAMOi 11.10.2023 https://uchi.ru/;

U IJIOCKOCTH o http://www.vaklass.ru/
http://resh.edu.ru/;

1 v e CTOpOHA ://uchi.ru/;

3 TJIBI C COHAIIPABJIEHHBIMU CTOPOHAMH 18.10.2023 https://uchi.ru/
http://www.vaklass.ru/
ITonsatre 00 aKCMOMATHYECKOM http://resh.edu.ru/;

14 oCTpoe CTEpPEOMETPUHN: aKCHOMBI https://uchi.ru/;
TIOCTPOEHUH CTEPEOMETP 27.09.2023 ps://uchi.ru/
CTEPEOMETPUM U CIIEICTBUSA U3 HUX http://www.vaklass.ru/

http://resh.edu.ru/;

15 VYroia me BIMH B IIPOCTPAHCTBE https://uchi.ru/;

TOJI MEXIY IPSIM poctp 18.10.2023 ps://uchi.ru

http://www.vaklass.ru/




http://resh.edu.ru/;

ps: i.ru/;

16 Yron Mexay NpsMbIMU B IPOCTPAHCTBE 25 10.2023 https://uchi.ru/
http://www.vaklass.ru/

o http://resh.edu.ru/;
[TapannenbHOCTh MIOCKOCTEM: _
17 https://uchi.ru/;
NapajiebHbIE MIJIOCKOCTH 25.10.2023
http://www.vaklass.ru/
http://resh.edu.ru/;
. o : i.ru/;
18 CBoiicTBa napajieNbHbIX INIOCKOCTEN 08.11.2003 https://uchi.ru/
http://www.vaklass.ru/
[Ipocreiinme npocTpaHCTBEHHbIE (PUTYPBI http://resh.edu.ru/;
: 0 ps: i.ru/;
19 HA IUIOCKOCTH: TETpa’ap, KyO, 08.11.2023 https://uchi.ru/
napajuieIeIuIe http://www.vaklass.ru/
http://resh.edu.ru/;
% : i.ru/;

20 [TocTpoenue ceuenunii 15.11.2023 https://uchi.ru/
http://www.vaklass.ru/
http://resh.edu.ru/;

% : i.ru/;
21 [TocTpoenne ceuenunii 15.11.2023 https://uchi.ru/
http://www.vaklass.ru/
Kontponbnas padota o teme "lIpsimbie u
22 IJTOCKOCTH B ITPOCTPAHCTBE. ) 22 11.2023
[TapamensHOCTh IPSIMBIX U IIIIOCKOCTEN"
IlepnieH IUKYIAPHOCTD NPSIMOM U http://resh.edu.ru/;
23 IUIOCKOCTH: HEPUEHIUKYISAPHBIE IIPSIMBIE 22.11.2023 https://uchi.ru/;
B IIPOCTPAHCTBE o http://www.vaklass.ru/
http://resh.edu.ru/;
[Ipsimbie mapajuiebHbIE U _
24 9.11.2023 https://uchi.ru/;
MEePIEHANKYISIPHBIE K INIOCKOCTH A1. hit://www.vaklass.ru/
75 [IpsiMble napasienbHble U http://resh.edu.ru/;
NIEPIEHIUKYIISIPHBIE K IINIOCKOCTH 29.11.2023  https://uchi.ru/;




http://www.vaklass.ru/

[Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U

http://resh.edu.ru/;

26 https://uchi.ru/;
II0CKOCTH 06.12.2023  hupsi//uchiru/;
http://www.vaklass.ru/
o http://resh.edu.ru/;
[Ipu3Hak nepneHIuKyJIIPHOCTH IPSIMOM 1 )

27 https://uchi.ru/;

IUIOCKOCTH 06.12.2023
http://www.vaklass.ru/
Teopema o IPAMOHN IIEPIIEH TUKYIIIPHOMN http://resh.edu.ru/;

28 p p p yip https://uchi.ru/;

IUIOCKOCTH 13.12.2023
http://www.vaklass.ru/
Teopema 0 IPSAMOH IIEPIIECH UK YIIIPHOMI htp:/jresh.edu.ru/;

29 p p p y1p https://uchi.ru/;

IUIOCKOCTH 13.12.2023
http://www.vaklass.ru/
Teopema o0 IpIMOH NEPIEHIUKYIAPHOU http://resh.edu.ru/;

30 nnoEKocm ’ ’ o 20.12.2023  hupsi//uchiru;

o http://www.vaklass.ru/
[IepneHuKymnsp ¥ HAKIOHHBIE: http://resh.edu.ru/;

31 aCCTOSIHHE OT TO 0 INIOCKOCTH, ps: i.ru/;
paccrosiHue OT TOYKHU )vl IJIOCKOCTH 20.12.2023 https://uchi.ru/;
paccrosiHue OT NPAMOU [0 IIIOCKOCTH http://www.vaklass.ru/
[IepneHquKymsp ¥ HAKJIOHHBIE: http://resh.edu.ru/;

32 aCCTOSTHHE OT TO 0 IJIOCKOCTH, : i.ru/;
paccTosiHUE OT TOYKHU il IUIOCKOCTH 27.12.2023 https://uchi.ru/;
paccrosiHue OT NPAMOU A0 MIOCKOCTH http://www.vaklass.ru/
[lepnieHqUKyISAp U HAKIIOHHBIE: http://resh.edu.ru/;

33 aCCTOSTHHE OT TOYKH J0 IIJIOCKOCTH, : i.ru/;

p fl 27.12.2023 https://uchi.ru/;
paccTostHue OT IMPSAMOU 10 IIIOCKOCTH http://www.vaklass.ru/
[lepnieHqUKyISAp U HAKIIOHHBIE: http://resh.edu.ru/;

34 paccTositHuE OT TOYKH JI0 MIIOCKOCTH, 10.01.2024 https://uchi.ru/;
paccTosiHUE OT MPSMOM 70 TNIOCKOCTH o http://www.vaklass.ru/

35 VYTl B IPOCTPAHCTBE: YTOJI MEXAY http://resh.edu.ru/;




pr[MOﬁ H IIJIOCKOCTBIO

10.01.2024

https://uchi.ru/;
http://www.vaklass.ru/

JIByrpaHHBIN yroJl, JMHEHHBIA yroi

http://resh.edu.ru/;

36 https://uchi.ru/;
17.01.2024 ’
/IBYTPAIHOTO yria 7.01.20 http://www.vaklass.ru/
JIByrpaHHBbII yroJi, JMHEHHBIA yroa hitp://resh.edu.ru/;

37 P Yrom, - 17012094 htpsuchi.nu;
JIBYTPAHHOro yriia T http://www.vaklass.ru/
[lepneHuKyISPHOCTH MIIOCKOCTEM: http://resh.edu.ru/;

https://uchi.ru/;

38 MPU3HAK H?pHeHI[I/IKy.]'ISIpHOCTI/I IBYX 24.01.2024 ttps://uchi.ru/
ILIOCKOCTEMN http://www.vaklass.ru/
[lepneHuKyIsIpHOCTB MIJIOCKOCTEM: http://resh.edu.ru/;

https://uchi.ru/;

39 MIPU3HAK n(ipneHzn/IKynapHocm JIBYX 24.01.2004 ttps://uchi.ru/
IUIOCKOCTEN http://www.vaklass.ru/
[lepneHuKyISIPHOCTB MIIIOCKOCTEM: http://resh.edu.ru/;

40 MpU3HAK H(ipneH)menﬂpHOCTH JIBYX 31.01.2024 https://uchi.ru/;
IUIOCKOCTEN http://www.vaklass.ru/

http://resh.edu.ru/;

41 Teopema o TpEX neprneHANKyIIpax 31.01.2024 https://uchi.ru/;
http://www.vaklass.ru/
http://resh.edu.ru/;

S https://uchi.ru/;

42 Teopema o TpEX NMeprneHANKYIIpax 07.02.2024 ttps://uchi.ru/
http://www.vaklass.ru/
http://resh.edu.ru/;

43 TeopeMa o TpEx nepHeHANKYIApaX 07.02.2024 https://uchi.ru/;
http://www.vaklass.ru/

KonrponsHas pabora mo remam
44 "IlepneHIUKYISIPHOCTD NPSAMBIX U 14.02.2024

miockocTeil" u "YTibl MEXY OPSIMBIMU U




IJIOCKOCTSIMHA"

Ilonstue MHOI'OrpaHHHUKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC U

http://resh.edu.ru/;

45 https://uchi.ru/;
HEBBINTYKJIbIE MHOTOIPaHHHUKH; pa3BEépTKa 14.02.2024 ’
K P -P p http://www.vaklass.ru/
MHOTOTpaHHUKA
IIpu3ma: n-yroapHas Ipu3Ma; TpaHu U
P 4 P P http://resh.edu.ru/;
OCHOBAHMS IPU3MBI; TIpsiMasi U HAaKJIOHHAs .
46 https://uchi.ru/;
MIPU3MBI; OOKOBAs U MOJIHASI TOBEPXHOCTh 21.02.2024
http://www.vaklass.ru/
MPU3MBbI
. http://resh.edu.ru/;
[Tapannenenunen, NpsMOYTOJIbHBII }
47 . https://uchi.ru/;
napajuiesienuIie]l U ero CBOMCTBa 21.02.2024
http://www.vaklass.ru/
IIupamupga: n-yrojgpHas nmupaMuia, TpaHu
P g 4 P A8, TP http://resh.edu.ru/;
Y OCHOBaHUE MUPaMUIbl; OOKOBAs U ,
48 MOJHAs TTIOBEPXHOCTh IMTUPAMUJIEL; 28.02.2024 https://uchi.ru;
p R PaMIIEL; o http://www.vaklass.ru/
MpaBUJIbHASA U YCEUEHHAS TUPAMUIA
[IpaBunBEHBIE MHOTOTPAHHUKH: TTIOHSTHE
MPAaBUJILHOI'0O MHOTOI'PaHHUKA, http://resh.edu.ru/;
49 OpaBUIIbHAS IIpU3Ma U IPpaBUIIbHAS https://uchi.ru/;
P P P 28.02.2024 - PHUCRLAE
NmUpamMuaa; npaBujbHas TpEeyroiabHas http://www.vaklass.ru/
MMpaMuia U MPaBUIBHBINA TeTpadap; Kyo
[IpeacraBnenue o MpaBUIBHBIX http://resh.edu.ru/;
50 MHOTOTpaHHHUKAX: OKTadJIp, JOJACKadIp U https://uchi.ru/;
P AP, AOACKAAP 06.03.2024 ~ Ditps://uchiru/
HKOCadIp. http://www.vaklass.ru/
CummeTpus B IPOCTPAHCTBE: CHMMETPHS
OTHOCUTEIBHO TOYKH, MPSIMOU, http://resh.edu.ru/;
51 IUIOCKOCTH. DJIEMEHThl CHMMETPUH B https://uchi.ru/;
P 06.03.2024 ~ UpsUChLIL

nupaMuaax, napajuiCicrnuicaax,
MpaBHUJILHBIX MHOTOTpaHHUKAaX

http://www.vaklass.ru/




52

Beruuciienue 3neMeHToB
MHOTOTPaHHHUKOB: pEOpa, AUaroHam,

http://resh.edu.ru/;
https://uchi.ru/;

13.03.2024
YIJIBI http://www.vaklass.ru/
[Tnomans 60KOBOM MOBEPXHOCTH H
. . http://resh.edu.ru/;
MOJHOM MOBEPXHOCTH MPSMOU MPU3MBI, ,
>3 ILIOIAIb OCHOBAHUM, TeOpeMa 0 OOKOBOM 13.03.2024 hetps://uchi.ru/;
taa > TEOP et http://www.vaklass.ru/
MMOBEPXHOCTHU MPSMOUN TIPU3MBI
[Tnomaas 60KOBOI MOBEPXHOCTH H
MOBEPXHOCTU NPABUIBHON TUPAMUIEI http://resh.edu.ru/;
54 P P up ’ https://uchi.ru/;
Teopema O IJIoMmaaIu OOKOBOM 20.03.2024
N . http://www.vaklass.ru/
MMOBEPXHOCTU YCEUEHHOW MUPaMUIbI
55 KonTponbhas padota no teme
"MHuororpaHHuku" 20.03.2024
http://resh.edu.ru/;
56 IT 0 00BE ps: i.ru/;
OHATHE 00 00BEME 03.04.2024 https://uchi.ru/;
http://www.vaklass.ru/
http://resh.edu.ru/;
57 O0né . /-
'BEM MUPAMHUIBI 03.04.2024 https://uchi.ru/;
http://www.vaklass.ru/
58 OO0nBé
EM THPanIAB! 10.04.2024
59 O6bEM upaMuIbl 10.04.2004
60 O6BbEM upaMuIbl 17.04.2004
61 OO0nBé
EM TPHSMET 17.04.2024
62 O06BEM IPU3MBI




63

O06BEM IPU3MBI

24.04.2024

24.04.2024

64

65

66

67

KonTponbras padbota mo teme "OO0bEMBI
MHOTOTpaHHHUKOB"

[ToBTOpeHue, 0600IIEeH e
cucrtemaTusanus 3Hanuil. [loctpoenne
CEYECHUI B MHOTOI'PAaHHHKE

[ToBTOpEeHHE, 000OIICHNE
cUcTeMaTu3als 3HaHui. Beraucnenue
PaCCTOSIHUI: MEXKIY JIBYMSI TOYKAMHU, OT
TOYKH JIO MPSMO#, OT TOYKH JI0
TJIOCKOCTH, MY CKPEIINBAIOIIUMUCS
MPSIMBIMH

Hrorosas KOHTPOJIbHAA pa60Ta

08.05.2024

08.05.2024

15.05.2024

15.05.2024

68

[ToBTOpEeHue, 060061IEHNE
cucTeMaTH3anus 3HaHui. Beruncienne
YIJI0B: MEXAY CKPEIMBAIOIIUMUCS
MPSMBIMH, MEXY IPSIMOM U IIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY
IUIOCKOCTSIMH

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

22.05.2024




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/bHbIE

pecypchl

Cdepa u map: ueHTp, paanyc, Tuamerp;
IUTOIA/b TOBEPXHOCTH CEphbI

B3aunmMHoe pacrionoxxeHue chepbl u
TJIOCKOCTH; KacaTellbHas TUIOCKOCTh K
cdepe; momans ceps
N3o0paxkenue cdepsl, mapa Ha
wiockoctu. CeueHus mapa

].II/IJII/IH}IPI/I‘-ICCK&)I IMOBEPXHOCTD,
o0pa3yrolne UIMHIPHIECKOM
MOBEPXHOCTH, OCh IIWJIHHIPUICCKOMH
MMOBEPXHOCTH

Hunuuap: ocHOBaHMS 1 OOKOBas
MMOBEPXHOCTh, 00pa3yroiias u oCh;
[UIOIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N300paskeHne MUIMHAPA Ha TUIOCKOCTH.
Pazpéprka nmmnapa. Ceuenus

HMWIMHJPA (TI0CKOCTHIO, MapaiebHON
WM TepIEHIUKYISPHON OCH LIMIIMHIPA)

Konnueckas moBepXHOCTh, 00pasyromiye
KOHHYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW TOBEPXHOCTHU




KOHYCZ OCHOBAHHME U BEPIINHA,

8 o0pa3yrolas U 0Ch; IJIOMAAs OOKOBOM U
IIOJTHOW ITOBEPXHOCTH
VYceu€HHBIN KOHYC: 00pa3yroIue 1

9 BBICOTA; OCHOBaHUs U OOKOBast
MTOBEPXHOCTh
N300pakeHne KOHyca Ha TIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TUTOCKOCTBIO, MapaJlICIbHON
OCHOBAHHUIO, U IIOCKOCTBIO, TPOXOISIICH
4yepes BEepIIUHY)

1 KomOunanws ten BpameHus u
MHOTOTPaHHUKOB
MHoOrorpanHuK, OMCaHHBIA OKOJIO

12 cdepsl; chepa, BIMCaHHAsS B
MHOTOTPaHHUK WJIN B TEJIO BPALECHUS

13 [Tonsatue 06 06véme. OCHOBHBIE
CBOICTBa 0OBEMOB TEN

14 O0BEM UIMHIIpa, KOHYyCa

15 O06bEM mapa u wiomanas cheps
[TooOHBIE TENa B TPOCTPAHCTBE.

16 CooTHoIEHNsT MEXy IIOMAASIMHU
MOBEPXHOCTEH, 00hEMaMH MOAOOHBIX TET

17 KonTponbhas pabora no temam "Tena
BpameHus" u "O6beMbl Ten"

18 BekTop Ha MII0CKOCTH ¥ B TPOCTPAHCTBE

19 CrnosxeHue v BBIYMTAHNE BEKTOPOB

20 YMHOKEHUE BEKTOpa Ha YUCIIO




21

22

23

Pa3noxxenue BekTopa 1o Tpém
HEKOMILIaHApHBIM BekTopam. [IpaBuio
napajuieJenunea

Pemenuie 3aa4, CBSI3aHHBIX C
MPUMEHEHUEM TTPaBUJI JEHCTBUH C
BEKTOpaMH

[IpsimoyronbHas cucreMa KOOpAUHAT B
npoctpanctBe. KoopanHarsl BeKTOpa.
[Ipocreiimue 3agaun B KOOpAUHATaX

24

25

26

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

Brruncnenue yrioB Mex1y NpsSMbIMU U
MIJIOCKOCTSIMU
KoopanHaTHO-BEKTOpPHBIN METOT TPU
pelIeHNU TEOMETPUYECKUX 3aau

27

28

29

30

Kontponbnas pabota o teme "BekTopsr
1 KOOPAMHATHI B MPOCTpaHCTBE"

[ToBTOpeHue, 06001mIeHNE 1
cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

[ToBTOpeHUEe, 06001IeHNE 1
cucreMarusanus 3HaHuii. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

[ToBTOpEeHue, 06001IeHNE 1
CUCTEMaTHu3alls 3HaHU|. 3a1auun
TUTAHUMETPUH U METOJIbI UX PEIICHHUS




IToBTOpEeHME, 0000IIEHNE U

31 CUCTEMaTHU3allus 3HaHUH. 3a1auun 1
TUTAHAMETPUU M METOJIBI HX PEIICHUS
[ToBTOpEeHmE, 0000IIEHNE U
1 cucrtemaTtusanus 3Hanuii. OCHOBHBIE |
¢burypsl, GpakTbl, TEOPEMBI Kypca
CTePEOMETPUH
33 HroroBast koHTpoIbHAs paboTa 1 1
34 [ToBTOpeHme, 0606III€HIfC " |
CUCTeMAaTH3aIWsl 3HAHUH
OBILEE KOJIMYECTBO YACOB I10 34 3

I[TPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremarnka: airedpa u Hayajga MaTeMaTHYECKOTO aHaJIn3a, TEOMETPHS.
I'eometpus, 10-11 kmaccwl/ Atanacsa JI.C., byry3os B.®., Kanomiies C.b. u

npyrue, AkunoHepHoe oo6mectBo «M3narensctBo «IIpocBemienne

METOJINYECKHNE MATEPHAJIBI IJIS1 YUYUTEJIA
MaremaTuka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHAJIN3a, TCOMETPHS.
['eomeTpus, 10-11 knaccewl/ Atanacsa JI.C., byry3os B.®., Kagomiies C.b. u

npyrue, AkunonepHoe odbmectBo «M3natenbetBo «IIpocBemienney

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://resh.edu.ru/; https://uchi.ru/; http://www.vaklass.ru/






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 98160421728937443086516107854325912870385464159
Bnapgeney Capanynbuesa Onbra HukonaesHa

OeicTevTened C 25.10.2023 no 24.10.2024



http://www.tcpdf.org

		2023-11-09T17:34:34+0500




