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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «l['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEHEr0 OOIIEro 0Opa3oBaHusl,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOPa3BUTHS M HENPEPHIBHOTO 00pa3oBaHUs,
I[EJTIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U I0O3HABATEIIBHOTO pPa3BUTHUS
JUYHOCTH O0YyYarOmMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUECKONH 3HAYUMOCTBIO METAIllPEIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHsS] T€OMETPUU B HANPABJICHUH JIMYHOCTHOIO
pa3BuTUsa oOydaronuxcsi, GopMupoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCHUUIUIMH. Pa3BuTue y oOydaromuxcs
IIPaBUIBHBIX MPEACTABICHUN O CYIIHOCTH U IPOUCXOXKIECHHH I€OMETPUYECKHX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapakTepe OTPAKECHHUS
MAaTEMATUYECKOM HAyKOW SIBJICHUWA M TPOLECCOB PEATBHONO MHPA, MECTE
Tr€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIETMPOBAHUS B HAYYHOM
NO3HAHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUs, HEOOXOAMMBIX [UIsl aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eoMeTtpust siBAsieTCss OAHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIAHETO
obmiero oOpa3oBaHHUs, Tak Kak O0OECleYHBAaeT BO3MOXHOCTh M3Yy4YEHHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIUIeHHE, (HOpMUpPYEMOE MpU HU3YYEHUH OOYYaroIIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILIEHUs Te€OMETPUYECKUX 3a7ady, YMEHHUE BBIJIBUTaTh U OINPOBEPrarh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsaX HesATeNbHOCTH dYesnoBeka. OpueHTalusl 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIHuaibHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEHIHOTO MO3HAHUS W AKTHUBHOTO
npeobpazoBaHusi  AeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUAbl y4eOHOH M TPYAOBOM JESATEIBHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amada (opmMupoBaHHS y OOyYarONIUXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAEATEILHOCTH 10 MHOTUM HaIIPaBJICHUSIM.

[leas ocBoeHust mporpammbl ydeOHoro kypca «l'eomeTpusi» Ha 06a3zoBoOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  0OeCledYeHHe  BO3MOXKHOCTH  MPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATHUYECKHX TIE€OMETPUYECKMX 3HAHUW U JeHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
0 CTIEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYarOIMXCs CPEIHEH IITKOJIBI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHECHUN
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. Takum oOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MAaTeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoil TEOMETPUM € HEOOXOAWMBIC ISl JKU3HH B COBPEMCHHOM
obmiectBe. Kpome 3TOro, oHM WMEIOT BO3MOXXHOCTh H3yYHUTh T€OMETpPHUIO OoJee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHMSX B MPOPECCUOHANTBHON JESTEIHHOCTH.

JlocTikeHne 1eTu  OCBOCHMSI MPOTpaMMbl  O0ECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMUX  3amad. [IpHOpUTETHBIMH  3aJadyaMd  OCBOCHHS  Kypca
«I"'eoMeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTcs:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHUE TpEACTaBIECHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, ITO3BOJISIONMINX OMKCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPYKAIOIIETO MUPA;

e (opmMupoBaHme yMEHHs pacro3HaBaTh Ha YEPTEkKax, MOJICISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaICHUS;

e OBJAJCHUEC METOJAMM PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJlay;
dbopMHpOBaHWE YMEHHUS  TPOBOJIWUTH  HECJOKHBIE  JIOKAa3aTeIbHBIC
paccyXJieHUs B XOJIe¢ PEIIEHUs CTEPEOMETPUYECKUX 3a7ad U 3a7ad C
MIPAKTUYECKUM COJEP>KaHUEM;

e pa3BUTHE  UHTEIUIGKTYyaJlbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommxcsi, IMO3HABATEIbHOM  aKTUBHOCTH,  HCCIEAOBATEIIbCKUX
yYMEHUM, KPUTUIHOCTU MBIIIICHHUS;



e (opmupoBanue byHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBAHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX IKU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUHU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opmMymupoBaTh HMX Ha SA3BIKE
TEOMETPUHU U CO37aBaTh F'€OMETPHUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar sl PELIeHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3YyJIbTaThI.

OTnMYUTENHEHONM OCOOCHHOCTBIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHUE B KYpC
CTEPEOMETPUM B HAdaJle €ro H3ydyeHWs 3a]ad, pEIIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUJICHUS, CTUMYJIUPYET MPOTEKAaHWE MHTYUTHBHBIX MPOLECCOB, MOTUBHUPYET K
JANbHENIIEMY U3YUYEHUIO IIPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX ITPEICTABICHUMN Y
yYallUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUpPOBaHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HarJISIHOCTh, a OIIEpUpPOBaHUE O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copepikarelibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B IPOCTPAHCTBEY. POPMUPOBAHUE JIOTHUECKUX YMEHUI
pacnpenensercs He TOJbKO IO COJAEP)KATEeNbHbIM JIMHUSM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeTHEro 00111ero 0opa3oBaHusl.

Conepxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE IMPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyeill mporpamMmbl, paclpeneNéHHbIM [0 TroaaM oOy4eHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUUYECKUX MPEICTaBICHUNA OOYydYalolUXCsl, PACIIUPSsS U
yrayOnsis e€, o0pasysi MpOYHble MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpun oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Hezeno B 11 kmacce, Bcero 3a Ba roga ooydenust - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBbHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY NPSIMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTed. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapajiesenune]; ToOCTPOCHUE CEUCHUH.

[lepneHAUKYISAPHOCTD NPSIMOU U IUIOCKOCTU: NEPIECHANKYIISPHBIE MPSIMBIC B
MIPOCTPAHCTBE, TMPSAMBIE MapajuiCbHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TIPAMOM M IUIOCKOCTH, TEOopemMa O NPsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojgd JBYIPAaHHOIO  yIJIa.
[lepnieHaAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEM: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa o TPEX MEepIEHINKYJIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yronpHas
Npu3Ma; IpaHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAS MPHU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh ITPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHWE MUPaMUIbl, OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI; IPABUIbLHAS U
yCceu€HHad nupaMuaa. OJIEMEHTbl Mpu3Mbl U nupamuiabl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
MpaBUIbHAS TNHUPAMUJA; NPaBWIbHAs TPEYrojbHAs NUPAMHUAA W MPABUIIBHBIN
teTpa’dap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHus Npu3Mbl M TUPaMUIbI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Brruncnenre 9J€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, IuMaroHaid, YIJIBL.
[Tnomans OOKOBOM TMOBEPXHOCTH W TIOJHOM MOBEPXHOCTH MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU TNPABWIHLHOM MNHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPAMU/IbI, TPU3MBI.

[TomoGueie Tema B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

11 KVIACC

Tesia Bpamenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBasi MOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONAAhr OOKOBONW U TIOJHOU
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplIMHA, 00pa3yrolias
U OCb, IUIOMaJb OOKOBOM U TOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasymollre U BbICOTa; OCHOBaHMS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
JI011aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanun Tenm BpalieHHWss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpalICHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEMeE
NPsIMOYTOJILHOTO Tapajuiesnenunena M ciaeActBuss u3 He€. OO0bEM UMIIMHIpA,
koHyca. O0BEM m1apa u mIomasas chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHapa (TapaJyiebHO W NEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TPOXOJSIIEE 4Yepe3 BEPIIMHY), CEYEHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIocKkocTH U B pocTpaHcTBe. Cl0KeHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. [IpaBuno mnapamienenunena. PemeHwe 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TIpaBUJl JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTron Mexay BekTopaMu. CKajasipHOE MNPOU3BEIIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MpsIMBIMHA U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UIIMK 00YYaIOIIErocsi Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOTO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxaaHCKOoro oOmiecTtBa (BBIOOpPHI, OMNPOCHI WU Tp.), YMEHUEM
B3aHMOJCHUCTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBUU C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IlarpuoTrnyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSALLIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MAaTE€MaTUYECKOW LIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
cOPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, JOTHUYECKOTO TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOrO OyaylIero.

JcTeTHYECKOEe BOCIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIKOYAsl ICTETUKY MAaTeMaTHU4YECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pelLIeHuN, pacCyXJIeHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PduznyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 06€30MmacHoro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAaHHE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OT/bIXa, peryJisapHas busnueckas aKTUBHOCTb); ¢bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIbHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCOSHAHMEM IICHHOCTH TPYAOIIOOWs; MHTEPECOM K
pasnuuHbIM  cepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIM BBIOOP
Oynymedr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHuecKoMy oOpa3oBaHHIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUHM BCEW KHU3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYacCTHIO B PEIICHUU MPAKTUYECKUX 33/1a4 MAaTEMAaTUYECKON HAIIPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO IKOJIOTHYECKOH KYJIbTYPHI, TMOHUMAHUEM BIUSHUS
COLIMAJIbHO-I)KOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPHUPOJHON U COIHATBHOM
CpeIbl, OCO3HaHHEM TJ00aJTbHOTO XapakTepa SKOJOTHYECKHX MpoOieM;
OpUCHTAIMel Ha MPUMEHCHHE MAaTEeMAaTHUECKUX 3HAHWM I PEIIeHUS 3a7a4 B
o0JacTh OKpyKawIeld cpeapl, IJIAaHUPOBAHUS TIOCTYNIKOB M OICHKH HX
BO3MO>KHBIX MTOCJIEJICTBUH JJIs1 OKPY’KaIOLEH CPebl.

LleHHOCTH HAYYHOTO MO3HAHMA:

c(OpPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPAaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JAESITENbHOCTH, JTaloB €€
pa3BUTHS W 3HAYMMOCTH IJISl Pa3BUTHs LMBUIW3ALMHU; OBJIAJCHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTUYECKOW KyJIbTypOoW KaK CpEICTBOM TIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATH MPOEKTHYI0 M HCCIIEI0BATEIbCKYIO JAESITEIbHOCTD
WHUBUIyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«Marematuka» XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OeUCTNEUAMU.

1)  Vuusepcanvhvie  no3nasamenvHvle  Oelicmeus,  0becneyu8arom
Gopmuposarue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCs (0C80eHUe
Memo008  NO3HAHUA — OKpYJCamwe2o  Mupa;  npumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
O00BEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMH, (OPMYIHPOBATH
OTpECeICHUS  TOHATUH; YCTAHABIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAIHN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W MPEOOPa30OBHIBATH  CYKJICHUS:
yTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKTax, MaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh  KPUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOATENLHO JI0Ka3aTebCTBA MaTEMaTUYECKUX
YTBEPXKICHUNA (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIbL;

e BBIOMpaTh cHoco0 pelieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOUpATh Hauboiee MNOAXOAAIIMN ¢ y4€ToM
CaMOCTOSTEILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbcKue IeiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyaupoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMuUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHMPOBAHHBII 9KCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYIUPOBATH 0OOOIIEHUSI U BBIBOJIBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pa6ora ¢ undpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, NAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMIPOC U JJIS PEIICHUS 3a]1a4H;

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

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

e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble Oelicmeus, 0Oecnevusarom

copMUpo8aHHOCMb COYUATILHBIX HABLIKOG 00VHUAIOUJUXCSL.

OO0menne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7aun, KOMMEHTUPOBATh ITOJIyYE€HHBIN pe3yibTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXMBaTh pa3jM4yMe U CXOJCTBO IO3UIIMIA; B
KOPPEKTHOM popme GpopMyIHpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
IPEACTABIATh  pPE3yJbTaTbl  pPEIICHHWS  3aJa4d,  SKCIEPUMEHTAa,
UCCJENOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHHUS C YYETOM 3a/1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; IPUHUMATH 11ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacripeieNATh BUABI PabOT, TOTOBapUBATHLCS, 00CYKIATh MPOIIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4€CTBO CBOETO BKJajJa B OOMIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmaus, obecneuusaom

G opmuposanue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUs 3a]1auM, BHIOUPATh CIOCO0 pelieHus
C YYETOM MUMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BJIAJE€Th HaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEpUIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB;
BJaJE€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yabpTara peleHnss MaTEMaTHIECKOM 3a/1a4u;

IPENABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTUBBI B JE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWEHHBIX OIIHNOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUIM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HAXOAHUTh OMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHATHIMH: TOUKA, IPSIMasi, INTOCKOCTb.

[IpuMeHSATh aKCHMOMBI CTEPEOMETPUU U CIEACTBUA W3 HUX INPH PEIICHUU
reOMETPUYECKUX 3a/1a4.

OmnepupoBaTh MOHATHSIMU: MAPATUICTBHOCTD U MEPICHIUKYISPHOCTD MPSIMbBIX
Y TJIOCKOCTEHN.

KnaccuduiupoBaTh B3auMHOE paCIONOKEHUE MPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMH: JIBYTPAHHBIA yTrojl, TPaHW JABYTPAHHOTO YTJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OmnepupoBaTh TOHSATHSAMH: MHOTOTPAaHHHMK, BBIMYKJIBIA ¥ HEBBITYKJIbIH
MHOT'OTPaHHHK, 3JIEMEHTHl MHOTOI'paHHHKA, TPABUIILHBII MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIbHBIN MapajijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
KjIaccu(uKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHHUKH; TPaBUJIbHbIC
MHOTOTPaHHHKH; MPSMbIE ¥ HAKJIOHHBIE TIPU3MBI, TApaJUICIICITUTIC IBI).

OmnepupoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH IPUHIIUIIBI IOCTPOCHHSI CEUSHHH, UCTIONIB3YST METO/T CIICIOB.

CTpouTh CEYCHHS MHOTOTPAHHUKOB METOJOM  CJIEOB, BBIMIOJHSATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Permarp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
AITOPUTMaM, TPUMEHSS W3BECTHBIC AaHAJIMTUYCCKHE METOJbl TPU PEHICHUU
CTaHIAPTHBIX MAaTEMATUYECKHUX 3aj7[ad Ha BBIYMCICHHE PACCTOSTHUN MEXIY ABYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAOIIUMHUCS MTPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIUYHMH 10 00pa3iaM HUiu
aNropuTMaM, TMPHUMEHSS W3BECTHbIE AaHAJIUTUYECKHE METOJbl NpU PELICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIECHUE YIJIOB  MEXIy
CKPEUIMBAIOIIUMUCS ~MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) C TpUMEHEHHEM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUIONIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO 1IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpOCTEWIINE NPOrpaMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOaUTE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeEHATh MOJMYYEHHBIE 3HAHHUS Ha IPAKTUKE: AHAJIM3UPOBATh pPEAbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE IIOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYecKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITI0JIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI M TEOpeM, anmnapara ajareOpbl; pemarb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHJpHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYECKON TOBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

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

OOBIICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
L1apPOBOU CEKTOP.

Bbruncnsate 00BbEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OmnepupoBaTh MOHITUSAMHM: MHOTOTPAaHHHUK, BIHCAHHBIE B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpaIeHUS.

Bb4ucnsTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOOOHBIX TE.



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

BBITIONTHSTE (BRIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHHUA.

W3BnekaTh, WHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBatTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1aJ1aIO0T.

[IpuMeHSTh NpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPa, YIOJ MEXIY
BEKTOpPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOpP IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANoJIaratoluX HECKOIbKO IIAroB PEIICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJIaHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4ECKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XJICHUE FeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WJIu ajifOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IPU PELICHUN CTAHAAPTHBIX MATEMAaTUUYECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a1ay.

[IpuBOAMTE NpUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpruMEHATh TMOJMyYEHHbIE 3HAHUSA HA MPAKTHUKE: aHAJIMW3UPOBATH PEAJIbHBIC
CUTyallul W IPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTH4ecK CcHOPMYJIMPOBAHHON TMPOOJIeMBbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIEAOBaTh MOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUIECKUX TTOHITHI M TEOpEM, amnmapara aareOpsl; peniaTh
MMPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoububie IIpakTHyeckue
n/n NPOrpamMMbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
1 B 10
BEAICHHE B CTEPCOMETPHIO https://m.edsoo.ru/1c209e37
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTRBE. 12 | bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHqUKyYISAPHOCTD MPSAMBIX U 12 bubmmoreka [JOK
IUIOCKOCTEMN https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
4 1 1
VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 0 hitps://m.cdsoo.ru/1c209¢37
5 MHororpanHuku 11 1 bubmmorexa [TOK
https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
1
6 SRLEE MHOTOTPAHHKOB ? https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ' P yr https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'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

KounvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM uudposbie
Ne n/m P Konrpoubusie IlpakTuueckue (witpp )
NMPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbi
bubmuoreka [JOK
1 T 12
¢/1a BpatlcHuA https://m.edsoo.ru/1¢209e37
N bubmuoreka [JOK
2 1
Oonémbt Ten > https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI ¥ KOOPANHATEI B IIPOCTPAHCTBE 0 https://m.edsoo.ru/1¢209e37
4 [ToBTOpenue, 06001IEHNE, 7 | bu6mmoreka [JOK
cucTeMaTH3alus 3HaHuH 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




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TOHSTUS CTEPEOMETPUHU:
TOYKa, IpsiMasi, TUIOCKOCTb,
npocrpancTso. [IpaBuna
bubnuoreka [{OK
M300pakeHNs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
napajuieNbHBIX IPSIMBIX (OTPE3KOB),
CepeIMHbI OTpEe3Ka
[TonsaTHA: nepecekarommecs
IUIOCKOCTH, IEPECEKAKOIINECS MPSIMAST 1 bubmorexa HOK
’ https://m.edsoo.ru/2d8a9¢99
H IJIOCKOCTh
[lonsTHs: nepecekarouecs
OCKOC epeceKaronmec a 1 bubmmorexa [TOK
IUIOCKOCTH, 1T KaroIIIIECS IIpsIMast
» 1Iep p https://m.edsoo.ru/db685e73
H IJIOCKOCTh
3HAKOMCTBO C MHOTOI'paHHHKAaMHU,
M300pakeHre MHOTOTPaHHUKOB Ha | bubnunoreka LIOK
pHUCYHKaX, Ha MPOEKIIUOHHBIX https://m.edsoo.ru/a63959%ed
YepTekax
HavanwsHbie cBeneHus 0 Kyoe u
N . ASBEDTK ol | but6mmorekxa [IOK
MUpaMHC, UX Pa3BEPTKU U MOACIH.
p ’ p p https://m.edsoo.ru/b30dff38
CeueHust MHOTOIPaHHUKOB
but6mmoreka [IOK
HavanwsHbie cBeeHNs 0 KyOe u 1

https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

NApaMuJIe, X pa3BEPTKU U MOJIEIIH.
CeueHnst MHOTOIpaHHUKOB

IToHsATHE 00 AKCUOMATUYECKOM

7 ocTpoe cTepeoMe aKCHO bubmmorexa [JOK
MMOCTPOEHUH CT METPUU: aKCHOMBI
P P P https://m.edsoo.ru/OccSc4fe
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsiTre 06 akCMOMaTHYECKOM
bubnuoreka [{OK
8 MIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
https://m.edsoo.ru/239c¢8cb4
CTEPEOMETPHUU U CIECACTBUS U3 HUX
[TonsTre 06 akcCHOMaTUYECKOM
bubnunoreka LIOK
9 MIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
https://m.eds00.ru/65c6b106
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsiTue 06 akcMOMaTUIECKOM
10 MMOCTPOEHUU CTEPEOMETPUU: AKCUOMBI bubmorexa [IOK
P PEOMETPII: hitps://m.eds00.ru/258(c245
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anMHOe pacnionokeHue npsmbIx B
1 IIPOCTPAHCTBE: MepeceKaroIumecs, bubmmnoreka HOK
rnapajulelIbHbIE M CKpPEIMBAIOIINECs https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapamrensHOCTh IPSIMBIX U
MIJIOCKOCTEH B IPOCTPAHCTRBE:
but6mmorekxa [IOK
12 NapajuieibHbIe IIPSMBIE B
. https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MapaUICIIBHOCTh TPEX
MPSIMBIX
[TapamiensHOCTH IPSIMBIX U
13 MIJIOCKOCTEH B IPOCTPAHCTRE: bubnmnoreka [JOK
[TapannensHOCTH NPSIMON U https://m.edsoo.ru/ee1d19b9
IIJIOCKOCTH
bubnunorexa LIOK
14 VYTriasl ¢ cOHanpaBIEHHBIMU

https://m.edsoo.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
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https://m.edsoo.ru/9f4071b9

CTOpOHAMHU

15 Yron Mexay npsMbIMHU B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsMbIMU B bubmmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapanmienbHOCTb MIIOCKOCTEM: Bu6muotexa [JOK
rnapajuielIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaolicTBa napamieiabHbIX MIIOCKOCTEN bubmmorexa LIOK
P https://m.edsoo.ru/e504d656
[Ipocreiimne npocTpaHCTBEHHBIE
19 (burypHsI Ha MJIOCKOCTH: TETPAd bubmmorexa LIOK
P + TETPAAP, https://m.edsoo.ru/4a28dc02
KyO, napaJuiesnenumnes
bu6nmorexa LIOK
2 IT i
0 OCTPOCHIE CeteHit https://m.edsoo.ru/1d434d0F
bu6nmorexa LIOK
21 IT i
OCTPOCHHE CEHCHHH https://m.edsoo.ru/ec26fe5d
KonTponbhas padota no teme
2 "[IpsiMbl€ U TUIOCKOCTH B bubnmnoreka HOK
npoctpaHctse. [lapaienbHOCTh https://m.edsoo.ru/9a0a9%e56
MPSAMBIX U MJIOCKOCTEMN"
[TeprieHAMKYASIPHOCTH NPAMOU 1
23 HJ'I(I))CKO(iI/I'}l]'Ie rIIeH WK IJ)M HbIC bubmmorexa [IOK
+ HEPRERAHEYIED https://m.edsoo.ru/b19f6asd
MPSIMBIE B TIPOCTPAHCTBE
24 IIpsimble napasuienpHbIEe U bubmuorexa [IOK
NEePUEHINKYISPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
[Ipsimbie mapauiebHbIE U bu6muoreka [IOK
25
IEPIEHIUKYIAPHBIE K INIOCKOCTU https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH bubnuoreka [JOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
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https://m.edsoo.ru/ba545966

IIPSIMOM U TNIOCKOCTH

https://m.edsoo.ru/f85bfc46

[Ipu3Hak nepneHIuKyIsspHOCTH

bu6nmoreka [IOK

27
IIPSIMOM U INIOCKOCTH https://m.edsoo.ru/79165d15
73 Teopema o npsmoi bubmmoreka [JOK
MEePIEHANKYISIPHON MIIIOCKOCTH https://m.eds00.ru/635c¢5087
79 Teopema o npsmoit Bu6muotexa [JOK
MEPIECHANKYISIPHOMN MIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit bubnnorexa [JOK
MEPIECHANKYISIPHOMN MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKynsp U HAKIOHHBIE:
P yIop bubnunoreka LIOK
31 paccTositHue OT TOYKHU J0 MJIOCKOCTH,
g https://m.edsoo.ru/33c477d3
paccTostHuE OT MPSAMOM J0 MIIOCKOCTH
[TepnienquKymnsip U HAKJIOHHBIE:
32 aCI::TOﬂHI/IGYOT EO‘IKI/I 0 MJIOCKOCTH bubmorexa HOK
P il ’ https://m.edsoo.ru/66fefadd
paccTostHuE OT NMPSMOM J0 MIIOCKOCTH
[TepnienuKymnsip U HAKJIOHHBIE:
33 aCI::TOﬂHI/IGYOT iquH 0 MJIOCKOCTH bubmmorexa LIOK
P il ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT IpsIMOM J0 TIOCKOCTH
[lepnenauKynsip U HAKIOHHBIE:
34 a(iTOSIHI/IeYOT IT)ornq/l O TIJIOCKOCTH bubmmorexa [IOK
p il ’ https://m.edsoo.ru/dbee22bc
paccTosiHue OT IPSIMOM J0 TIOCKOCTH
35 VYTIibl B IPOCTPAHCTBE: YTOJI MEXIY bubnuotexa [JOK
IIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByTpaHHBIN yroJl, JMHEHHBIN yroi bu6muoreka [JOK
IBYTPAHHOIO yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBII yroJj, TUHEUHBIN yromi bubmuoteka [IOK
JIBYTPAaHHOI'O yriia https://m.edsoo.ru/c7c777ed
38 [TeprnieHAMKYAAPHOCTD IUIOCKOCTEM: bubnmoreka [JOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed

IIPU3HAK NEPIEHAUKYIIPHOCTH IBYX

https://m.edsoo.ru/ec3e2da3

IIJIOCKOCTEN
IlepneH UKyISIPHOCTD IIJIOCKOCTEM:
39 Hp§3HaK HGI})IHCEIII/IKyHHpHOCTI/I IBYX bubamorexa LOK
% https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
[leprieHANKYASAPHOCTD IIOCKOCTEM:
40 MPU3HAK NEPIEHAUKYISIPHOCTH IBYX bubmmorexa [IOK
& https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
41 Teopema o TpEx nepHeHANKYIApax bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TpEX NepHeHANKYIIApax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepneHAUKYISIpax bubmmorexa LIOK
https://m.eds00.ru/9f246736
KonTponbnas paborta no remam
44 "IlepnieH IUKYISIPHOCTD MPSAMBIX U bubmuoreka [IOK
mockocTeil" u "YTiel MeX1y https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMU"
[loHsiTHe MHOTOTpaHHUKA, OCHOBHBIE
3JIEMEHThl MHOTOTpaHHUKA,
45 BBIITYKJIBIE ¥ HEBBIITYKJIBIC bubmmorexa LIOK
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKa
MHOTOTpaHHUKa
[Ipusma: n-yronbHast npu3Ma; rpaHu U
46 OCHOBAHUS TIPU3MBI; TIpsiMasi 1 bubnmnoreka [JOK
HaKJIOHHAs MPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
ITOJIHAs! TOBEPXHOCTh IPU3MBbI
47 [Tapannenenunen, npsIMOYTOJIbHBIN bubmuoteka [JOK

MapajuiesenuIiel U ero CBOMCTBa

https://m.edsoo.ru/8a7be683



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
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48

49

50

[Mupamuya: n-yrojapHas MupaMuaa,
rpaHy ¥ OCHOBAaHUE MHPaMU/IbI;
OOKOBas M MOJTHAS IOBEPXHOCTD
UPaMU/IB; IPABUIbHAS U yCEUEHHAS
nupamuga

[IpaBuIbHBIE MHOTOTPAHHUKY:
MOHSTHE TIPaBHILHOTO
MHOTOTpaHHHKa; IPaBUIIbHAS PpU3Ma
Y TIpaBUJIbHAS TUPAMUJIA; IPABUIIbHAS
TpeyroyibHas MUpaMuIa u
MIpaBWIbHBIN TETpa’ip; KyO
[IpencraBnenne o NpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadp,
JOAEKadIp U UKOCAdP.

bubnunorexa LIOK
https://m.edsoo.ru/fblcd0as

bubnunoreka LIOK
https://m.edso00.ru/074c8865

bubnunoreka LIOK
https://m.edsoo.ru/a0fdd5bf

51

52

CumMMeTpusi B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENIBHO TOYKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETpUU B IUPAMHUJAX,
napajuleJIenuIneax, NPaBUIbHbIX
MHOTOTpaHHUKAX

Briunciienue 3j1eMEHTOB
MHOTOTPaHHUKOB: p&Opa, AMaroHamu,

YTJIBI

bu6mmoreka IIOK
https://m.edsoo.ru/b9e777d9

but6mmorekxa [IOK
https://m.edsoo.ru/6¢cdbecef

53

[Tmomaas 60KOBOI MOBEPXHOCTH H
ITOJIHOW ITOBEPXHOCTH MPSMOM
MIPHU3MBI, IIOMIAIh OCHOBAaHHH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH
IIPSIMOY IIPU3MBI

but6mmorekxa [IOK
https://m.edsoo.ru/37d84157

54

[Tnomaae 60KOBOI MOBEPXHOCTH H

but6mmoreka [IOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
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https://m.edsoo.ru/37d84157

IIOBEPXHOCTHU ITPABUIILHOMN

MMpaMH/JIbl, TEOpeMa O IIoLaIx
OOKOBOM IMMOBEPXHOCTH YCECUEHHOM

https://m.edsoo.ru/5603e30b

T PAMH/TBI
55 KonrponsHas pabora o reme Bbu6muotexa [JOK
"MHororpaHHuKu" https://m.edsoo.ru/a95t5c04
bubnuoreka [{OK
n "
26 onsTHE 00 00HEME https://m.edsoo.ru/7ad0020b
. bubnuorexa [JOK
37 Omem upavib! https://m.edsoo.ru/235171b3
N bubnnorexa [JOK
>8 ObHEM mupamu! https://m.edsoo.ru/f47dfefd
" bubmuoreka [IOK
> OOnEM mupamue! https://m.edso0.ru/79¢10312
N bubnuoreka [{OK
60 O65EM mHpaMpIH https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
1
6 OOBEM mpH3MbI https://m.eds00.ru/79853608
. bubnuoreka [{OK
2
6 06w mpr3MEL https://m.edsoo.ru/1e053890
. bubmuorexa [{OK
63 06
DM TIPHSME https:/m.edsoo.ru/482d3f51
64 KonTponbhas pabota no teme bubmuoreka [OK
"OO0BEMBI MHOTOTPaHHHUKOB" https://m.edsoo.ru/28a6573¢
IToBTOpenue, 0600IEHNE
65 CHCTEMAaTH3allHs 3HAHHIA. bubnunoreka LIOK

[Toctpoenue ceueHuii B
MHOTOTpaHHHUKE

https://m.edsoo.ru/098bedad



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
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[ToBTOpenue, 0600ICHNE
CHCTEMAaTH3aLus 3HAHUI.

66 Breluucnenue paccTosiHUN: MEXY | bubmmoreka [JOK
JIBYMsI TOUKaMHU, OT TOYKH JI0 TIPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 MJIOCKOCTH, MEXIY
CKPEUIUBAIOIIUMHUCS TPSIMBIMU
67 HroroBast koHTpoIbHAs paboTa 1 bubmorexa HOK
https://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 0000IIEHNE
CUCTEeMAaTH3alusl 3SHAaHHH.
Brruncnenue yrinoB: MexT
68 CKpGIIII/IBaIOHIfMI/ICFI Hp?[MIiMI/I, 1 Bubmiorexa OK
. https://m.edso00.ru/56765e¢8b
MEXy MPSMOUN U TIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY
MIJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
Cdepa u map: ueHTp, paauyc,
bubnuoreka [{OK
1 JIMaMeTp; TUIOMIAlb TOBEPXHOCTU 1
https://m.edsoo.ru/0341bc2b
cepsr
Bsaumnoe pacnonoxenue chepsl 1
bubnunoreka LIOK
2 IJIOCKOCTH; KacaTellbHas IIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb chepbl

3 N3oOpaxkenue cdepsl, mapa Ha | bubnuoreka [IOK
mmockocTu. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunuuaapudeckast TOBEPXHOCTb,

4 oOpa3zyromue MUINHIPHIECKON | bubnmnoreka [JOK
MOBEPXHOCTH, OCh LIMIIMHAPHYECKON https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTHU
Hunuaap: ocHoBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yromas u oCh; 1 bubnmnorexa [JOK
IUIoIIa s OOKOBOM M IOJHOM https://m.edsoo.ru/188f6216
MMOBEPXHOCTH
N300pakenne nuauHApa Ha
IUIOCKOCTH. Pa3BépTka munuHapa.

6 CeueHns UMK pa (nnocxocnio 1 bubmmorexa LIOK

B . AP ’ https://m.edsoo.ru/016e25¢eb
napajuiesbHOM uiu
MEPIEeHIUKYIAPHON OCH LIUIUHAPA)
bubnmoreka [JOK
7 Konunueckas moBepxXHOCTb, 1 1

https://m.edsoo.ru/c94ba09b
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o0pa3yroIre KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPILIUHA
KOHUYECKOH MOBEPXHOCTH

Konyc: ocHOBaHue U BepIlIKHA,

8 o0pa3yrolas U 0Ch; IJIOIAb bubmmorexa [IOK
. . https://m.edsoo.ru/897dd3b2
OOKOBOM U MOJIHOW TOBEPXHOCTH
VYceuéHHbIN KOHYC: 00pa3 He 1
9 BBICOTA; OCHOBaI:Ha u goxzf;[l bubmorexa HOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
N306paxenune koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (IJIOCKOCTBIO, bubnnoreka [JOK
MapasieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
MJIOCKOCTBIO, TPOXOJISIIIIEH Yepe3
BEPILUHY)

1 Komb6unanus ten BpaiieHus u bu6nmorexa LIOK
MHOTI'OTpaHHHKOB https://m.edsoo.ru/3cef10e5
MHoOrorpasHuk, ONMCaHHbINA OKOJIO

12 cdepsl; cdepa, BIMcaHHAS B bubmuoreka [IOK
MHOTOTI'PaHHUK WU B TEJIO https://m.edsoo.ru/Ob136158
BpalIeHUs

13 [Tonsitue 06 06BéMe. OCHOBHBIC but6mmoreka [IOK
CBOICTBa 00BEMOB T https://m.edsoo.ru/26a03fb7

" bubnuotexa [JOK
14 OObEM LmmHHzIpa, KORycCa https://m.edsoo.ru/5513d87b
N but6mmoreka [IOK
= O6bem wapa i nIowmazs chepe! https://m.edsoo.ru/d189bde2
16 [Tomo6HbIE TeNa B MPOCTPAHCTBE. Bubmmorexa [IOK

https://m.edsoo.ru/810cfleb
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CoOOTHONICHUST MEXTY TLTOMIAISIMHI
MOBEPXHOCTEH, 00BEMAMHU
MOIOOHBIX Te

17 Konrponsnas pabora mo remam bubnuoreka [JOK
"Tena Bpamenus" u "O0beMb! Ten" https://m.edsoo.ru/4a33a8ab
18 BekTtop Ha mimockocTH U B bubnmnoreka HOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefc1b
bubmuoreka [{OK
19 CnoxeHue ¥ BbIYMTaHUE BEKTOPOB
https://m.edsoo.ru/23f4f089
bub K
20 YMHOKEHUE BEKTOPA HA YUCIIO uommoreka T10
https://m.edsoo.ru/dee379¢eb
Paznoxenune BekTopa 1o Tpém
bubnuoreka [{OK
21 HEKOMIUIAHAPHBIM BEKTOPaM.
https://m.edsoo.ru/a28fd74e
[IpaBuno nmapamienenumnena
Pemrenue 3amau, cBA3aHHBIX €
22 MIPUMEHEHHUEM TIPaBUJI JEUCTBUH C brbmmorexa [TOK
P PapiiA https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBIN METO
23 MPU PEIIEHUH T€OMETPUYECKUX bubmorexa HOK
PP P https://m.edsoo.ru/d3alfe30
3a1a4
[IpssMoyronbHas cucrema
24 KOOPJMHAT B IPOCTPAHCTBE. bu6muoreka [IOK
Koopaunatsl Bextopa. [Ipocteiimue https://m.edso0.ru/48db7058
3a/1a4d B KOOPJAMHATAX
)5 VYroa Mexay BEeKTOpaMH. bubnmnorexa [JOK
CxansgapHoe Npou3BeICHHE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluncnenue yrios Mexy bu6nuorexa LIOK

MMpsAMBIMHA U TNIOCKOCTAMU

https://m.edsoo.ru/8etbe78e
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KonrponsHas pabora o reme

bubnunoreka LIOK

27 "Bextopel KSOPHHHaTH B ! https://m.edsoo.ru/77¢c22fc5
MIPOCTPAHCTBE
[ToBTOpeHUE, 0600IIeHNE 1

73 cucteMaTusanus 3HaHui. OCHOBHBIS 1 bubnuorexa [IOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780basd
TJIAHUMETPUHU
[ToBTOpenue, 0600IICHNE 1

79 cucrteMaTusanus 3HaHui. OCHOBHBIS | bubnuoreka [{OK
¢burypsl, hakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPHUH
IToBTOpEeHME, 0000IIEHNE U

30 cUcTeMaTHu3aIvs 3HaHWK. 3a1auun | bubnuoreka [{OK
IUTAHUMETPHUH U METOIBI X https://m.edsoo.ru/7491efeQ
pelreHus
[ToBTOpEeHme, 06001IeHNE 1

31 cucTeMaTu3alus 3HaHui. 3anauun | bubnuoreka [{OK
IUTAHUMETPUHA U METOJIbI UX https://m.edsoo.ru/4dffda97
pelIeHus
[ToBTOpenue, 0000IIEHNE U

3 cucreMaTtu3aius 3HaHuil. OCHOBHbIE ] bubnmnorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH

bubnunoreka LIOK

33 HToroBasi KOHTpOJIbHASA paboTa 1 hitps://m.cdsoo.rw/ec24dfc?

34 [ToBTOpeHue, 06001mEeHNE 1 1 bubnunoreka LIOK
cUucTeMaTu3alus 3HaHUI https://m.edsoo.ru/f465d10e

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



