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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIICMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus mporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W ITO3HABATEIILHOTO pPa3BUTHS
JUYHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPHH B HAIMPABICHWU JIUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (opMHUpOBaHUs (YHKIUOHATIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX TUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOKIACHUH T€OMETPHUUECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOTO0 WM HACATbHOTO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJCITUPOBAHUS B HAYYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmmiero oOpa3oBaHHsA, TaK Kak oOOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (OpPMUPYEMOE MpPU HU3YYEHHU OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUIN
B XOJ€ pCIICHUS TEeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCA MPHU PEIICHWU 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX O00NacTsIX AeSITeNbHOCTH uenoBeka. OpHEeHTalus 4YeloOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPaXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENBHOCTU.  OmnepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHAET pa3Hble BUABI y4E€OHOM M TPYIOBOM J1€ATEIBLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amaya (opmMupoBaHHsS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITSIIBHOCTH M0 MHOTUM HAMpaBICHUSM.

Ilens ocBoeHusi mporpaMMbl ydyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOCCIedYeHHe  BO3MOXKHOCTH  MPUOOpPETEHUsS |
WCIIOJIB30BAaHUSA CHUCTEMAaTHUYECKUX TI'eOMETPUUYECKHX 3HAHMU W  JICUCTBUH,
crienu(PUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJIKEHUSI 00pa30BaHUs
10 CIEIUAIBHOCTSM, HE CBSA3aHHBIM C MPUKIIAJIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCcs CPEIHEHN IITKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm obpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH H HEOOXOAWUMBIC ISl JKU3HH B COBPEMCHHOM
obmectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh HM3YYUTh TC€OMETpPHIO Ooee
rIyOOKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHMSX B MPOGECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHne 1enu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA PEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHBRIMH 3aJa4aMH  OCBOEHHSA  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTcs:

e (opmupoBaHMEe MNpEACTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpeACTaBICHUS O MHOTOTPAHHUKAX W TeJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MTO3BOJISIOMIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPYKAIOIIETO MUPA,;

e (opmMupoBaHue yMEHMs pacro3HaBaTh Ha YEpPTEkKax, MOJICISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOJAAMH PEIICHMS 3a/1ad Ha TOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHuMe yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX M TeJlaX BPAIEHUS U UX OCHOBHBIMU CBONCTBaMU;

e OBJAJCHUE  aJNTOPUTMaMHU  pEIICHUS  OCHOBHBIX  THIOB  3aJlay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJIeHHS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MIPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEUICKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEMH
OOy4JarommMxcs, IMO3HABAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TIPU W3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylupoBaTh HX Ha SA3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPHUUECKHE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PEIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pEIIaeMbIX Ha YpPOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIPYET MPOTEKaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENBbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYallUXCsl B Kypce€ CTEPEOMETPUHM IPOBOAMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCA € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE 00pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPIKAHUS.

OcHoBHbBIE cozeprkaTelibHble TUHUN Kypca «l'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATEeNbHbIM JIMHHUSM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CPEHEro 00IIero ooOpa3oBaHHs.

Conepxxanue o0Opa30oBaHUs, COOTBETCTBYIOLIEE INPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pacnpeneil€éHHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEA0BATENIBHO U MOCTYIATEIBHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUN OO0y4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst IpOYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpun orBoautes 2 daca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, 1mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPAMBIE B MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHANPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpsIMbIMH B HPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: napaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IIockocTtei. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenune; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTh MPSIMOM M TUIOCKOCTH: NEPHNEHIUKYJIISIPHBIE TIPSIMBIE B
IPOCTPAHCTBE, MpSAMbIE MApAUICNbHbIE W NEPIEHIUKYJSIPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCTBIO;  ABYTPAHHBIM ~ yroJjl, JIMHEHHBIA Yroa JIBYTpaHHOIO  yrJa.
[lepneHAMKyJIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NPOEKIUs  (QUIypsl Ha  IJIOCKOCTb.
[lepneHANKYISIPHOCTh  TUJIOCKOCTEH: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
TIocKocTer. TeopeMa o TpEX MepIeHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOTPAHHUKY; pa3BEPTKA MHOTOrpaHHuka. [lpusma: n-yroiapHas
NpU3Ma; TPAaHU U OCHOBAHUS NMPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBAaHME MUPAMHU/IbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; PABUIIbHAS U
yceu€HHas MNHUpaMyja. OJNEeMEHThl TOpu3Mbl M nupamuabl. lIpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MHPAMUJIa;, NpaBUJIbHAs TPEYroJibHash MHUpPaMHUAA M TPABHIbHBIN
teTpadp; KkyO. IlpencraBieHune o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMHUIBI.

CummeTpus B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuieNenunenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABUIBLHON MHUPAMUJIBL,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, o0Opazyroiue HIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTU. KOoHYC: ocCHOBaHME U BepilinHa, 0Opa3yromias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
10111 ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOunanun Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miomasb chepsl.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. CI0KEHUE W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUU € BekTopamu. [IpsMoyrosnbHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalsIpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHUCKOTO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npolLenyp TpaxAaHCKoro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIKCHUM B JPYrUX HaykKaX, TEXHOJOTUAX, chepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHUEM JYXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  TMOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYeCKOe BOCIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PDu3nyecKoe BOCIIUTAHKE:

cOPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
MHTEepecax 30pOBOro M 06€30MacHOro odpas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBbIO (3710pOBOE€ MUTAHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUNA U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (du3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUSIX CHIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

Tpynosoe BociuTanue:

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



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIbTYPbI, TOHUMAHHEM BIIUSHUS
COIMATHbHO-DPKOHOMUYICCKUX MPOIIECCOB HA COCTOSIHHE MPUPOTHONW M COITUATBHOMN
Cpedbl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JJIS PCIICHHs 3ajad B
00JIACTH OKpYI)KAIOIIeH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAFOIEH CPEJIbl.

IleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTUKH, [MOHMMAaHHEM
MaTeMaTHYECKOH HayKH Kak c(epbl UYeTOBEUYECKOW JMeATEIBbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHs [MBHIN3ALMHW; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIICCTBIIATh MPOSKTHYIO M HCCIIECIOBATECILCKYIO JICITCIbHOCTD
WHIMNBUIYQJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIe Pe3yJbTaThl OCBOCHMS MPOTPAMMbI Y4EOHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATBHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanvnvie  no3nasamenvHvle  Oelicmsus,  0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXcs (0c80eHUe
Memo008  NO3HAHUA  OKpYICAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpEeeNCHUS]  TOHATUH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymupoBaTh U MPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBbIC, CAWHWYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABJIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MAHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENLHO JI0Ka3aTebCTBA MaTEMaTUYECKUX
YTBEPXKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

e BBIOMpaTh croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBHIOMpaTh Hauboiee MOAXOASINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIONIUE MPOTHUBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMuUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYIUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOIIOEHUS, MCCIEIOBaHUS, OIICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHIA;

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

Pa6ora ¢ undpopmaumeii:

e BBIABISTH ACPUIUTH UHGOPMAIINH, JTaHHBIX, HEOOXOIMMBIX NJisi OTBETa
Ha BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHANM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJICTABIATh €€ B pa3IMyYHBIX (opmax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopmaIuu 1o CaMOCTOSITEIIEHO
chOPMYITUPOBAHHBIM KPUTCPHSIM.

2) VuueepcanvHvie KOMMYHUKAmMUGHble  Oelcmeus, 00ecnevusarom

copMUpOBaAHHOCMb COYUATILHBIX HABLIKOS 00YUaAOUWUXCAL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pelIeHus 3a7jaui, KOMMEHTHUPOBATh IOIY4YEHHbBIN pPe3ylbTarT;

B X0JI€ 00CYKIEHU 3a7]aBaTh BOIPOCHI 10 CYIIECTBY OOCYKIaEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM Gopme popMyaupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,
OPEICTaBIsSATh  pEe3yJbTaThl  pElIeHHus  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUA C YYETOM 3a/1a4 PE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4ecTBo:

3)

MOHMMAaTh W  HUCHOJIb30BAaTh  IPEUMYILIECTBA  KOMAHIHON U
WHJMBUAYAJILHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1IEIb
COBMECTHOM JEATENbHOCTU, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pacnpeesTh BUABI padoT, 10rOBapUBATHCS, 00CYKIATh MPOIECC
U pe3ysbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYMNIOBBIX (hopmax paboThl (00CYKIeHUs, 0OMEH MHEHHA,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAUHUPOBATh CBOM JIEUCTBUA C JPYTUMHU UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmasusl, obecneuusarom

G opmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM IIO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJIS —IIporecca u
pe3yJibTaTa peIICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4i, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAMJIEHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

OmneprpoBaTh MOHITUSIMU: TOUKA, IPSMas, INTIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a]1ay.

OmneprpoBaTh MOHATUSIMU: MAPAIICIBHOCTh M MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pacCIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpalycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHHUK, BBIMYKIbIA ¥ HEBBITYKJIBIM
MHOTOTPaHHUK, 3JIEMEHTHl MHOI'OTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSIMOYTOJIBHBIN MapaJijieNIeuIe, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpasl ~ OCHOBaHHUS  JJIA
Kkiaccuukanuy  (BBIMTYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHU; TMPaBUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAaKJIOHHbBIE PU3MBbI, TAPAJICIICTIUIIEIbI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas IIIOCKOCTh, CEYC€HHE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHILMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CTpouTh ceyeHHs] MHOTOIPAHHMKOB METOJOM  CJIENOB, BBINOJHATh
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI
CBEpXy, COOKY, CHUBY.

Permats 3aaun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJUTHUYECKUE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJlad HAa BBIYMCIIEHUE PACCTOSIHUM MEXIY JBYMS
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKHM JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Permath 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC aHAJUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCICHUE YIJIOB  MEXIY
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMyua) C© TpUMEHEHHEM (QOpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
TUIOIIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOIPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOIararoiMX HECKOIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATs MpOCTEHINNE NPOrPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

IIpuBOOUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPHUHU B UCKYCCTBE.

[IpyMeHATh MOJMY4YECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH PEAIbHBIE
CUTyallMd W TPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTUYeCKd C(HOPMYJIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'EOMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCIT0JIb30BAaHUEM T€OMETPUUYECKUX MOHIATHI U TEOpEM, annapara aareOpbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCThb, OO0pa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3yromire KOHMYeCKOH TOBEPXHOCTH, KOHYC; chepudecKas MOBEPXHOCTb.

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

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLIECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOI CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate 00BbEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
re€OMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy #
OMMCAaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIllCHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



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

BoInonHATh (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
dburyp: BUI cBEpXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBatTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00JIa1aI0T.

[IpuMeHSTh MpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUAMM: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMH, CKAJSIPHOE TMPOU3BEACHUE, PACKIAAbIBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue ¢HakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIAraroluX HECKOIBKO IIArOB PEMICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4ecKUe 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTENbCTBO MATEMATHUYECKUX OTHOIICHUW U
HaXO0XJICHUE TeOMETPUYECKUX BEJIUYUH 0 00pa3liaM WU alifOpUTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI ITPU PELICHUM CTAHAAPTHBIX MaTEMAaTUUYECKUX 3a/1a4.

[IpumeHaTs mpocTedlive OPOTPaMMHBIE  CPEACTBA U JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MIPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pEabHBIC
CUTyallud W IIPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecK CHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEAJIbHBIC
CUTyallud Ha $S3bIKE T'E€OMETPUHM, MCCIEAOBATh TOCTPOEHHBIE MOJEIN C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TE€OpEM, amnmapara aareOpsl; peniaTh
IIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKNUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
bubnuoreka [{OK
1 B 1 0 0
BEACHHE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 0 bubnnorexa [JOK
[TapamienbHOCTh IPSIMBIX U IJIOCKOCTEN https://m.edsoo.ru/1¢209¢37
3 [lepneHqUKyYISPHOCTD MPSAMBIX U 12 0 0 bubmmoreka [JOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bubnunoreka LIOK
4 10 1 0
VYrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU hitps://m.edsoo.ru/1c209¢37
bu6nmorexa LIOK
5 M 11 1 0
HOTOTpaHHHKH https://m.edsoo.ru/1¢209¢e37
N bubnuoreka [{OK
6 1 0
OGHEMBI MHOTOTPaHHHKOB ? https://m.edsoo.ru/1¢209¢e37
bu6nunorexa LIOK
IT : 4 1 0
7 OBTOPEHHUE: CEUEHUsI, PACCTOSIHUS U YTJIbI hitps://m.cdsoo.ru/1c209¢37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbi
bu6mmoreka [IOK
0 0
! Tena ppameris 12 https://m.edsoo.ru/1¢209e37
N bubmuorexa [JOK
2 1 0
Oonémbt Ten > https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
B 1 1 0
3 €KTOpBI U KOOPAUHATHI B IIPOCTPAHCTBE 0 https://m.edsoo.ru/1¢209¢37
4 [ToBTOpeHue, 06001EeHNE, 7 | 0 bu6mmoreka [IOK
cUucTeMaTu3auus 3HaHUI https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

TEMATHYECKOE IOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
KonTpoabubie IlpakTuueckue
. Tema ypoka KosaunuectBo paGoThI paGoThI
4acoB

OCHOBHBIE TIOHATHS CTEPEOMETPUHU: TOUKA, MIPSIMast, TNIOCKOCTb,

1 npoctpancTBo. [IpaBuina n300pakeHus: Ha PUCYHKAX: U300paKCHIUS 1
IUIOCKOCTEM, MapajiebHbIX IPSIMBIX (OTPE3KOB), CEpEAMHbBI OTPE3KA

) [TonsiTHst: mepecekarouecs MmI0CKOCTH, epeceKaronecs psmas u |
IJI0CKOCTh

3 [TonsiTHst: mepecekarourecs MmI0CKOCTH, IepeceKarouecs npsmas u |
MJIOCKOCTh

4 3HaKOMCTBO C MHOTOTPaHHUKaMH, W300pa’keHre MHOTOTPaHHUKOB Ha |
PHUCYHKaX, Ha MPOSKIIMOHHBIX YePTEKaX

5 HauanbHble cBeieHus 0 KyOe 1 nupaMue, X pa3BEPTKU U Mojenu. CeueHus i
MHOTOTPaHHHKOB

6 HauanbHble cBeieHus 0 KyOe 1 nupaMue, ux pa3BEPTKU U Mojenu. CeueHus |
MHOT'OI'PaHHHUKOB

7 [TonsiTHE 06 aKCMOMAaTUYECKOM TOCTPOCHUN CTEPEOMETPUH: AKCHOMBI i
CTEPEOMETPUU U CIEACTBUS U3 HUX

2 [TonsiTHE 006 AKCHOMATHYECKOM MTOCTPOSHUH CTEPEOMETPUH: aKCHOMBI 1
CTEPEOMETPUU U CIEACTBUS U3 HUX

9 [Tonatue 06 akcHOMAaTHYECKOM ITOCTPOEHUH CTEPEOMETPUU: AKCHOMBI 1
CTEpEOMETPUH U CIEACTBHS U3 HUX

10 [TonsiTre 06 akCHOMaTHYECKOM IOCTPOEHUHU CTEPEOMETPUU: aKCUOMBI i
CTEPEOMETPUU U CIEACTBUS U3 HUX

1 B3anmMHoe pacrionokeHue nNpsiMbIX B IPOCTPAHCTBE: MEPECcEeKAIoLINecs, |
napajuleJIbHbIe U CKPEIMBAOIIUECs PSIMbIE




[TapamienbHOCT IPAMBIX U IIJIOCKOCTEM B IIPOCTPAHCTBE: MapajlICIbHbIE

12 IIPSIMBIE B IIPOCTPAHCTBE; NapaUIEIbHOCTD TPEX IMPAMBIX !
13 [TapamienbHOCTE NPAMBIX U IJIOCKOCTEN B IpocTpaHcTse: IlapaenbHoCcTh 1
IPSIMOM U INIOCKOCTH
14 VYTIi1bl ¢ coHanpaBiIE€HHBIMUA CTOPOHAMHU 1
15 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE 1
16 VYron Mexay nNpsMbIMU B IPOCTPAHCTBE 1
17 [TapannenbHOCTh MIOCKOCTEN: MapAIIIEIbHBIE IIJIOCKOCTH 1
18 CBoiicTBa napajyIebHBIX IIIOCKOCTEH 1
19 [Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPHI Ha IMIIOCKOCTH: TETPAdIp, KYO, 1
napauleJenunes
20 [TocTpoenue ceuenuii 1
21 [TocTpoenue ceueHuit 1
) KonTposnsHas padora o teme "IIpsiMble ¥ MIIOCKOCTH B TPOCTPAHCTBE. |
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN"
7 [TepieHAUKYIAPHOCTD MPSAMON U IUNIOCKOCTH: NIEPIIEHAUKYIISIPHBIE IPSIMBIE B 1
IIPOCTPAHCTBE
24 [IpsiMble napasuienbHble U NEPIEHIUKYISIPHBIE K IIIOCKOCTH 1
25 [Tpstmble napamienbHble U NEPIEHANKYIISPHBIE K TNIOCKOCTH 1
26 [Tpu3Hak NepneHuKyIIPHOCTU IPSIMON U TNIOCKOCTU 1
27 [Ipu3HaKk nepneHANKYIIPHOCTH IPSIMON U IITIOCKOCTH 1
28 TeopeMa 0 IpsIMOM EPIIEHIUKYIIAPHON INIOCKOCTH 1
29 TeopeMa 0 IpsIMON MEPIIEHANKYIIPHON IITIOCKOCTH 1
30 Teopema o psAMON NEPIEHANKYISAPHON INIOCKOCTH 1
31 [leprnieHaUKYNISAp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU J0 IUIOCKOCTH, |
paccTosiHKE OT MPSIMON JI0 MIIOCKOCTH
32 [lepnieHiMKynsIp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKHU J0 IUIOCKOCTH, 1




paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH

HCpHeHI[I/IKYJ'Iﬂp M HAKJIOHHBIC: paCCTOSIHHUE OT TOYKH 10 IIJIOCKOCTH,

33 paccTosiHUE OT MPSIMON JI0 IIIOCKOCTH

34 [lepieHIUKYIIAp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH J0 INIOCKOCTH,
paccTosiHue OT IPSIMOM 10 TNIOCKOCTH

35 VYTIubl B IPOCTPAHCTBE: YIOJI MEXAY NPSMOH U INIOCKOCTBIO

36 JIByrpaHHbI{ yroJ, JMHEHHBIA YToJl JBYTPaHHOIO yIJia

37 JIByrpaHHBIN yroJl, TMHENHBIN Yrojl ABYTPaHHOTO yIiia

18 [TepnieHAUKYIAPHOCTD MJIOCKOCTEN: IPU3HAK MEPIEHANKYIIPHOCTH IBYX
IJIOCKOCTEMN

39 [TepnieHAUKYIAPHOCTD MJIOCKOCTEMN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
IJIOCKOCTEMN

40 [lepneHAuKyYISIPHOCTD IJIOCKOCTEN: TPU3HAK NEPIIEHIUKYIIPHOCTH ABYX
IUIOCKOCTER

41 TeopeMa 0 TpEX nmepneHAUKYIAPAX

42 Teopema o TpEX nepHeHaNKYIApax

43 TeopeMa 0 TpEX nmepneHAUKYIApax

44 KonTposabHas pabora o temam "[leprneHIuKynsipHOCTb NPSAMBIX U
1ockocTeil" 1 "YTibl MeXAy NPSIMBIMU U TNIOCKOCTAMHU"

45 [TonsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOT'OIPAHHHUKA, BBITYKJIbIE
Y HEBBINYKJIble MHOTOTPAHHUKH; pa3BEPTKA MHOTOTPaHHHUKA

46 [Ipu3ma: n-yrosnbHas npu3Ma; rpaHy ¥ OCHOBaHMs IIPU3MBI; IIpsMas U
HaKJIOHHAs IPU3MbI; OOKOBasi ¥ MOJIHAS TTOBEPXHOCTH MPU3MBI

47 [Tapannenenurnen, NpsMOYTOJIbHBIN apaIeICIUIE] U €r0 CBOMCTBA

43 [Iupamuna: n-yronbHasi nupamMuaa, TpaHu v OCHOBaHI/Ie"HI/IpaMI/II[LI; OoKoBast
U TI0JTHAs! IOBEPXHOCTh MUPAMU/Ibl; PaBUIIbHAS M yCeUEHHAs MUpaMuIa

49 [IpaBuibHBIE MHOTOIPAaHHUKH: IOHATHE NIPAaBUIBHOIO MHOTOTPaHHMKA;




npaBUJIbHAs MIPU3Ma U MPpaBUJIbHAS MUPAMU/JIA; TPABUIIbHAS TPEYTOJbHAS
NUpaMuJia ¥ MpaBUIbHBIN TeTpadap; KyO

HpeI[CTaBJIeHI/Ie O IpaBUJIbHBIX MHOI'OI'PAHHUKAX: OKTAa3Ap, AOJACKA3Ap U

50 1
HUKOCa3IP.
CumMmeTpHs B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, TIPSIMOM,
51 IJIOCKOCTH. DJIEMEHTbl CHMMETPUHU B IUPaMUJIax, Napauiesienuneaax, 1
MPaBUJILHBIX MHOTOTPaHHUKAX
52 Boruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AUAroHalu, YTkl 1
53 [Tnomaas OOKOBOI MOBEPXHOCTH U TOJTHOM MOBEPXHOCTU NPSIMOM MTPHU3MBI, |
TJI0IAIh OCHOBaHMH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBI
54 [Tnomaas 60KOBOM MOBEPXHOCTH M MIOBEPXHOCTH MPABUIILHON TUPAMUIBI, |
TeopeMa O IUIOoIIaIu OOKOBOM MOBEPXHOCTH YCEUEHHON MUPaMUIbI
55 KonTtponpHas pabora no Teme "MHOrorpaHHUKH" 1
56 ITonstre 00 00BEME 1
57 O06bEM upamMuIbl 1
58 O0BEM UpaMuIbI 1
59 O0BEM UpaMuIbI 1
60 O06bEM upamMuIbl 1
61 O06BEM npu3MBbI 1
62 O06bEM TpU3MBI 1
63 O0BEM npU3MBbI 1
64 KonTponbhas pabota no reme "OOBbEMBI MHOTOIpaHHUKOB" 1
65 [ToBTOpenue, 0606meHne cucremaru3anus 3HaHuii. [loctpoeHue ceduenuii B 1
MHOTOTPaHHHUKE
[ToBTOpeHme, 0600IIeHNE CUCTEMATH3AIINS 3HaHU. Berancienue
66 PACCTOSIHUM: MEXAY ABYMsI TOUKaMH, OT TOUKH JO MPSIMOM, OT TOUYKH J0 1

IJIOCKOCTHU, MCKAY CKPCIIUBAOIHUMUCA ITPAMBIMU




67 Wroroas kKoHTpoOJBbHAS paboTa

[ToBTOpeHue, 00001IeHNE cucTeMaTH3alus 3HaHuH. Beruucienue yrios:

68 MEXY CKPEIUBAIOLIMMUCS MPSAMBIMU, MEXIY IIPSIMOM U INIOCKOCTHIO,
JBYI'PAHHBIX YIJIOB, YTJIOB MEXAY IJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




TEMATHYECKOE TIOYPOYHOE IINTAHUPOBAHUE

11 KIIACC

n/n

Tema ypoka

KoaunuecTtBO
4acoB

Kontpoabubie IIpakTuueckue
padoThI padoThI

Cdepa u map: HeHTp, paanyc, TMaMeTp; IIIOMAb OBEPXHOCTH Chepshl
B3anMHoe pacnonioxeHne cepsl U IIIOCKOCTH; KacaTelbHasl MJI0OCKOCTh K
cthepe; miomaas chepsl

Nzobpaxkenue cepsl, mapa Ha iockoctd. CeueHns mapa

I_[I/IJ'II/IHI[pI/I‘leCKaH IOBCPXHOCTD, 06p213y}0H_II/I€ HHHHHﬂqueCKOﬁ
IMMOBEPXHOCTHU, OCb HHJII/IHHPH‘IGCKOﬁ IMOBCPXHOCTHU

[{ununaap: ocHOBaHMs U OOKOBAas MOBEPXHOCTh, 00pa3yrolas U 0Ch; MJIOLIA1b
OOKOBOM M IMOJTHOM MMOBEPXHOCTH

N306paxkenne nunuHapa Ha miaockoctu. Pazséprka nununapa. CeueHus
HWIMH]pA (TUIOCKOCTBIO, MApaJIEIbHON WK NEPNEeHUKYIIPHONH OCH
HUATTUHIPA)

Konnueckast noBepXxHOCTh, 00pa3yrole KOHUYECKON MOBEPXHOCTH, OCh U
BEpILMHA KOHNYECKON TTOBEPXHOCTH

Konyc: ocHOBaHue 1 BeplIMHa, 00pa3yroias 1 OCh; IJI0Ma b O0KOBOU U
MIOJIHOM ITOBEPXHOCTH

VYceu€HHblil KOHYC: 00pa3yromue U BHICOTA; OCHOBAHUS U OOKOBas
IMOBEPXHOCTh

10

11

N3o6pakenue koHyca Ha iockoctu. Pa3Béprka konyca. CeueHust KoHyca
(MI0CKOCTHIO, MapaIEIbHOW OCHOBAHHUIO, U INIOCKOCTBIO, IIPOXOIAIIEH Yepes3
BEPILUHY)

KOM6I/IHaI_[I/I$I TCJI BpallICHUS 1 MHOT'OT'PaAaHHHUKOB

12

MHororpaHHHK, ONMCaHHBINA 0KO0JI0 ceprl; chepa, BMcaHHAS B




MHOTI'OT'paHHUK WJIK B TCJIO BpallCHUA

13 [Tonsitue 06 06bEMe. OCHOBHBIE CBOHCTBA 00BEMOB Te 1

14 O0BEM IUIMHApa, KOHYCa 1

15 O0BéM 1mapa U mIoImaahs chepol 1

16 [Tono6urie Tena B mpoctpaHcTBe. COOTHOLICHUS MEXKAY TUIOMIAIIMU |
MOBEPXHOCTEH, 00bEMaMK MOTIOOHBIX TEIl

17 KonTponpHas padora o temam "Tena Bpamenus" u "O0beMbr Ten" 1

18 BekTop Ha MJI0CKOCTH U B MPOCTPAHCTBE 1

19 CrnosxeHue 1 BBIYUTAaHUE BEKTOPOB 1

20 YMHOKEHME BEKTOPA HA YUCIIO 1

21 Pasnoxxenue BekTopa 1o TpéM HEKOMILIaHApHBIM BeKTopaM. [IpaBuio 1
napajuiesenumnesia

22 Pemenne 3ana4, CBA3aHHBIX ¢ IPUMEHEHUEM IIPABUJI ICUCTBUM C BEKTOpaMU 1

23 KoopnnHaTHO-BEKTOPHBIM METOA MPH PELLICHUH T€OMETPUUYECKHX 3a7a4 1

24 [IpsimoyromibHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopAnHATHI BEKTOpA. 1
[Ipocreitmme 3aga4n B KOOpAMHATAX

25 VYron mexay Bekropamu. CKaJlsipHOE IPOU3BEACHNUE BEKTOPOB 1

26 Brrauciienue yrioB Mexry MPSIMBIMH U TUTOCKOCTSIMH 1

27 KonrtponbHas padora no reme "BeKTopbl 1 KOOpAWHATHI B IPOCTpaHCTBE" 1

)3 [ToBTOpeHnue, 06061mEeHNe U cucTeMaTu3alus 3HaHui. OCHOBHbIE (PUTYpHI, |
(bakThl, TEOpEMBI Kypca MJIaHUMETPUN

29 [ToBTOpeHue, 00001IeHNe U cucTemMaTu3anus 3HaHui. OCHOBHBIE (DUTYPBI, |
(bakThl, TEOpEeMBbI Kypca MJIaHUMETPUN

30 [ToBTOpenue, 0000IIEHNE U CUCTeMaTH3AIMs 3HaHUH. 3a/1aui TUIAaHUMETPUU U 1
METO/IbI UX peIIeHUs

31 [ToBTOpeHme, 0600IIEHNE U CUCTeMaTH3alMsl 3HAHUN. 3a/1a9 TIAHUMETPHH U |

MCTOJbI UX PCIICHUA




[ToBTopenue, o6o0mIeHne 1 cucteMaTu3anus 3Hanuid. OCHOBHBIE (DUTYPBI,

32 1
(haKThI, TEOPEMBI Kypca CTEPEOMETPUH
33 Hrorosast KoHTpoOJIbHAS paboTa 1
34 [ToBTOpEeHME, 000OIIEHUE U CUCTEMATH3AIIMs 3HAHUH 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

I'eomerpusi, 10-11 xmaccel/ Atanacsu JI.C., byryzop B.®., Kagomner C.b. u
npyrue, AkuuonepHoe ooiectBo «M3aarensctBo «lIpocBemienue»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

https://m.edsoo.ru

OBOPYJIOBAHMUE

1. KnaccHas gocka ¢ HaOOpoM NpUCIIOCOONEHUN [UIsl KperuieHus TaOuuL,
IIOCTEPOB U KAPTUHOK;

MynpTUMEIUIHBIN ITPOEKTOP;

OKCIO3UIMOHHBINA 3KPaH;

Komnbrorep

Ckanep;

[IpuHTEp Na3epHBIN;

YyeHnuecKue AByXMECTHBIE CTOJIBI C KOMIUIEKTOM CTYJIBEB;

[xade! nus XxpaHeHUs y4eOHUKOB, TUJIAKTUYECKUX MaTepUasoB, MOCOOHI;
HaGopbl npeaMeTHBIX KapTUHOK TEMOHCTPALIMOHHBIN TPEYTOJbHUK, TUHEHKA.

A e AN o


https://m.edsoo.ru/

JIMCT BHECEHU S U3MEHEHUI

®.N.0. yuurens

npeaMer

[Ipenmer, PexBU3HUTHI TOKYMEHTA, JlaTa npoBelieHUs1 YpOKOB U TEMBI 110 3a cyeT 4ero [Toanuck
KJIacC 3aKpEIISIONIEr0 U3MEHEHUS MporpaMmMe, Kakue BHECEHbl U3MEHEHUS JUKBUAUPOBAHO OTCTABAHUE | YUUTEISI







