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MNOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOro YpOBHS s
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUN, NPEABSIBISIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMUIMA POCCUICKOTO 0O0pa3oBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO W IIO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTU 00yYarOIXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAalmpeIMETHBIX U
IPEAMETHBIX PE3YJbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHHH JIMYHOCTHOIO
pa3BuTUs oOydarommxcsi, GopMupoBaHUs (PYHKIMOHAIBHOM MaTeMaTUYECKOM
I'PaMOTHOCTH, U3yU€HUs IPYTUX y4eOHbIX TUCHUIUIMH. Pa3BuTne y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapakTepe OTPaKECHHUS
MAaTEMATUYECKOW HAyKOW SIBJICHUA MW TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIU MATEMATHYECKOTO0 MOJIEITUPOBAHUS B HAYUHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
ydalmxcs, a TakKe KauecTB MBIIIJICHUs, HEOOXOAMMBIX [UIsl aJanTaluu B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBAsieTCss OAHUM M3 0Aa30BBIX NMPEIMETOB HAa YPOBHE CPEAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHHsI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUPYEMOE MpPU H3YYEHHH OO0YyYaroUMMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILICHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3nKu.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O0NacTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIUalbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCJIOBHE YCHEUIHOTO MO3HAHUS W AaKTHUBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0ObBEIMHSAET pa3Hble BUABI y4eOHOM M TPYIOBOM N1€ATEIHLHOCTH,



SBJIICTCSI OJHUM W3 TMPO(PECCHOHAIBHO BAXXKHBIX KA4YE€CTB, MOITOMY aKTyallbHA
3amada (opmMupoBaHHS y OOyYarONUXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeObHOro kypca «l'eomerpusi» Ha 06a3oBoM
ypoBHE OOyueHusi — o00meoOpa3oBaTelbHOE U OOIIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  oOecriedyeHHe  BO3MOXKHOCTH ~ NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
0 CTIEIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAHBIM UCTIOJIB30BAHIUEM T€OMETPHH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE TIIpeIHA3HA4YeHa MJIs
OOy4JaronuXxcst CpEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPy HCHHUM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaroniuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MAaTEMaTUYECKHWE YMEHHS, CBSI3aHHbBIC
co crenuPuKo TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HH B COBPEMECHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T€OMETPHUIO Oojee
r1yOOKO, €CiM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHMSX B MPOPECCUOHATBHON e TETHHOCTH.

JlocTikeHne 1enu OCBOCHMSI MPOTpaMMbl  O0ECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax gBisitoTCS:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOU

KYJIBTYPhI U OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

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

e (opmupoBaHuMe yMeHHS pacno3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TeJla BpaIllCHUS;

e OBJAQJCHUEC METOJAMH PEIICHMS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX W TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHpOBaHWE yMEHHUS  IPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
paccyXJiIeHUs B XOJIe¢ PEILIEHUs CTEPEOMETPUYECKUMX 3aJady U 3a7ad C
MIPAKTUYECKUM COJIEP’KaHHUEM;

e pa3BUTHE  UWHTEIUIGKTYaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydJaronmmxcsi, IMMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
yYMEHUH, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATHHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEW B peaJbHBIX >KU3HEHHBIX
CUTYyallUsIX M TPU WM3YUYEHUHU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMylIHpoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar il PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MOJTYUYEHHBIE PE3YyJIbTATHI.

OTIMYUTENHEHONM OCOOCHHOCTHIO MPOTPaMMBbl SIBIISIETCSI BKIIIOUEHHUE B KypC
CTEPEOMETPUM B HAdaJle €ro HW3y4dyeHWs 3a]ad, peEIIacMbIX Ha YPOBHE
MHTYUTHUBHOT'O MTO3HAHUA, U ONPEAECIEHHBIM 00pa30oM OpraHM30BaHHas paboTa Haj
HUMH, 4YTO CIIOCOOCTBYIOT PpAa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHWS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYaIIUXCA B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
POCTPAaHCTBEHHbIMU oOpa3amu. Co3nanue oOpa3a TPOBOAUTCS € ONOPOM Ha
HarJIIHOCTh, a OIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNS.

OcHoBHbIE copeprkaresibHble TMHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMbIe 1 TIJIOCKOCTH B IPOCTPAHCTBEY, « Tena BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHs Ha YPOBHE CpeHETro 00111ero 00pa3oBaHusl.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOLIEE INPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenel€éHHbIM [0 rojaaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJINCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yyenue reometpumn orBoauTCs 2 4yaca B Heaento B 10 knacce u 1 4ac B
Hezemo B 11 kmacce, Bcero 3a iBa roga ooydyenus - 102 yueOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCHMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajyienbHbIX IUIockocTei. [lpocTeiliine mnpocTpaHCTBEHHbIE (UIYpHl Ha
IJIOCKOCTH: T€Tpa’p, KyO, nmapaiesenumne]; TOCTPOCHUE CEUCHUM.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCNbHBIE W TEPHCHAUKYJIAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOopeMa O TMPsAMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpAMOM 10  TUIOCKOCTH,  TPOEKIus  (QUrypel Ha  IJIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEM: NPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKka. [Ipu3ma: N-yromapHas
NpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
napajiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHUE MUPAMUIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; TPAaBUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS THUPAMUJA; NPaBWIbHAA TPEYTOJbHAsA NUPAMHUIA W TPABUIIbHBIN
teTpadap; kyO. IlpencraBieHne o mpaBUIBLHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIip U ukocadap. CeueHus Npu3Mbl M TUPaMUIbI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Bbluncienre 3J1€MEHTOB MHOTOTPaHHUKOB: pEOpa, IuMaroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yced€éHHoM mnupamuabl. [loHstne 006 o00béEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEll.

11 KVIACC

Tena Bpamenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HIAHAPUIECKOU
MOBEPXHOCTH, OCh UMJIMHAPUYECKOW TMOBEpXHOCTU. [lunuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
IIOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroline KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepXHOCTU. KOHyC: OCHOBaHuME U BepIIMHA, 00pa3yromas
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3yrollue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3aumMHoe pacnionoxenue chepbl U TUIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
10111 Chephl.

N300pakeHne Ten BpallleHHs Ha INIOCKOCTH. Pa3BEpTKa UIMH]Ipa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHWss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpalleHUS.

[Tonsarue 00 06bEMe. OCHOBHBIE CBOMCTBA 00HEMOB Tell. Teopema 006 00béMeE
NPsIMOYTOJIBHOTO TMapajuienienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u mIomass chepsl.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenust mwiMHApa (MapauiebHO M TEPIEHIUKYJISIPHO OCH), CEUYCHUs
KOHyca (mapajuielbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B rpocTpaHcTBe. C0XKEHUE U BHIYUTAaHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PaznokeHue BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. IIpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TIpaBHWJI JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. I[lpocreitmme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE NPOU3BEIECHHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS TMPOTPaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpolLenyp TpakIaHCKOTO oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSALLIEMY POCCUMCKOW MAaTE€MAaTUKU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

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

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKICHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdusnyeckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHATh MaTEeMaTUYECKHUE 3HAHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

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

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTHUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUH BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUM MPAKTUYECKHUX 33/1a4 MAaTEMAaTHICCKON HAPaBICHHOCTH.

IKOJIOTHYECKOe BOCTIMTAHUE:

c(OPMUPOBAHHOCTHIO IKOJIOTHYECKOH KYJIbTYPBI, TMOHUMAHUEM BIUSHUS
COIMAJIBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAIMEH Ha MPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWHA JIA PEIIeHUS 3a7ad B
o0NacTh OKpyXKawIleld cpeapl, IUIAHUPOBAHHUS IMOCTYNKOB H OIIGHKH UX
BO3MOYKHBIX MTOCJIEICTBUM JIJIsI OKPYKAIOIIEH CPEIbl.

IleHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHHUEM
MaTEeMaTU4YeCKOM HayKh Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITaroB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYeCKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO M HCCIEIOBATENbCKYIO JCSITEIbHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusMu, YHUBEPCAaIbHbIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1)  Vuusepcanvbmvie  nosnasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXcs (0ceoeHue
Memo008  NO3HAHUA — OKpYJcamweeo  Mupa;  npumMeHeHue  J102UHeCKux,
Uccne008amenbCKux onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKanyu, OCHOBAaHMS JJIs OOOOIIEHUS M CPAaBHEHUS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W MPEOOPa30BHIBATH  CYXKICHHS:
YTBEPIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKICHUSIX,



npemiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTelbCTBa MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTH croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIEHUs, BBIOUpPATh HaMOOJEe TMOAXOIANIMN ¢ Y4ETOM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HCKOMOE W  JaHHOe, (QopMHUpOBaTh  THIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
o0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, TIPOIECCAMU;

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

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

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, TAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JMYHBIX  THIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIPETHPOBATH WH(DOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

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

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHhusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  0Oecneuusaom

CchoOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS I10
XOJy pelleHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AMaiiora, oOHapyXUBaTh pa3jIU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  PEIICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJENOBAHMS,  NIPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (hopmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATENHHOCTH, TUIAHUPOBATh OPTAHU3AIUI0 COBMECTHOMN
paboThI, pacrpeaeIsITh BUABI pabOT, JOTOBAPUBATHCSA, 00CYKIATh MPOIECC
U pe3yabTaT paboThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI 4YacTh pPaOOTBI W
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WICHAMH KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamueHnwle  Oelicmeus, obecneuusaom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 pereHUs
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMU TO3HABATEJIbHOM pediekcuu Kak OCO3HAHUS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB;
BJAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII THpolecca u
pe3yJibTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTb IIPpU PpELIECHUU
3a/layd, BHOCHUTb KOPPEKTUBBI B JIE€ATEIBHOCTh HAa OCHOBE HOBBIX
0OCTOATENbCTB, TAHHBIX, HAWJEHHBIX OITHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJjbTaTa IEeIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HaXOAHUTh OIMIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUU U CIEACTBUA W3 HUX INPH PEHICHUU
reOMETPUUYECKUX 3a/1a4.

OmneprpoBaTh MOHATUSMU: MAPAIIICIBHOCTh U IEPIICHAUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuumupoBath B3auMHOE paclONIOKEHUE NPSAMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yTOJl, TPaHU JABYIPAaHHOTO YTIIa,
peOpo IBYTpaHHOTO yTIiia; JMHEWHBIM YTroj ABYTPAaHHOTO YIJa; TpajycHas Mmepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHHMK, BBIMTYKJIBIA W HEBBITYKIIBIHI
MHOTOTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPABUIIbHBII MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSIMOYTOJIBHBIN Napaijiesienune, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KjIaccuuKanuy  (BBIMYKJIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIbHBIC
MHOTOTPaHHHKH; TIPSMbIE ¥ HAKJIOHHBIE TIPU3MBI, TApaJUICIICITUTIC]IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBACHATH PUHIIUIIBI TIOCTPOSHUS CEUECHUH, UCTIONIB3YSI METOJI CIIECIOB.

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

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
AITOPUTMaM, TPUMEHSS W3BECTHBIC AaHAJIMTUYCCKHE METOJIbl TPU PEHICHUU
CTaHIAPTHBIX MAaTEMAaTUYCCKHUX 3a7a4 Ha BBIYHCICHUE PACCTOSHUN MEXIY JABYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH.

Pemrate 3a7aun Ha HAXOXKJIEHUE TEOMETPUUYECKUX BEJIMYUH MO 00pa3iam miu
aNropuTMaM, TMPHUMEHSS W3BECTHbIE AaHAJIUTUYECKHE METOJbl NpPU PELICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKHX 3aJad Ha BBIYHCICHUE YIJIOB  MEXIy
CKPEUIMBAIOIIUMUCS  MPSMBIMH, MEXKIy TMPSIMOH ¥ IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Boerancnsate 00bEMBI M IIJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
nupaMuja) C© TMpUMEHEHHEeM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUHN (PUTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (aKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANoJIaralliuX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IIPUMEHEHUSA
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJMYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYecKd C(HOPMYIHPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha s3bIKE T'E€OMETPUH, MWCCIENOBATh IOCTPOCHHBIE MOJEIH C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MIOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATHUSMHU: LWIMHJPUYECKAs IOBEPXHOCTh, OOpa3yromiue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHUYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPAILECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTa
CEerMEHTa; I1apOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Boruncnsate 00bEMBI M IUIOHIAAM  TOBEPXHOCTEH  Ted  BpalleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyI.

OnepupoBaTh MOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAS B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

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



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

BoInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUJl cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HHTEPHIPETHUPOBATH M MpeoOpa3oBbIBaTh MHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTYpax, MpEeJACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXKEHHSI BEKTOPA Ha YUCII0, O0BACHSITH, KAKUMHU CBOWCTBAMH OHH 00JIaJIal0T.

[IpuMeHSTh MpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIrOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIaAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTrpuueckue (akThl ISl PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

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

Pemiate 3amauM Ha [0Ka3aTENbCTBO MATEMATHYECKUX OTHOIIEHUM U
HaXO0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WUiIu ajifOpUuTMaM, MPUMEHSIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a1ay.

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

[IpUMEHATh TMOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: AHAJIM3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YUYCHHBIE TOHATUS B MPOLECCE IOWCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM TEOMETPUUIECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BETUYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaunmeHnoBanme
Ne JuaexkTpoHHbIe (HU(POBHIE)
pa3aesioB U TeM
n/n KosmnuecTBo yacoB o0pa3oBaTe/ibHbIE PeCypchl
NPOrpamMMbl
KonTpoibHbie
Bceero IMpakTnyeckne padoThl
padoThI
http://school-collection.edu.ru/.
BBenenue B crepeoMeTpuio 10 0 0 A

http://www.fipi.ru/http://www.eqge.edu.ru/

HpHMHe " IIJIOCKOCTHU B

IIPOCTPAHCTBE. https://urok.1c.ru/ http://fcior.edu.ru

12 1 1 .
[TapamenpHOCTh IPSIMBIX U http://www.fipi.ru
IJIOCKOCTEN
I1
epHeHHHKyMpHOCTE 12 1 6 https://urok.1c.ru/ http://fcior.edu.ru
MPSIMBIX U MJIOCKOCTEHN
VYrubl MeXAy NPSAMBIMU U http://school-collection.edu.ru/.
10 1 0 .
IJIOCKOCTSIMU http://www.fipi.ru/http://www.eqge.edu.ru/
http://school-collection.edu.ru/.
M 11 1 1
HOTOTPATTHHIKH http://www.fipi.ru/http://www.eqge.edu.ru/
O6BEMBI MHOFOIDAHHIKOR 9 1 3 http://school-collection.edu.ru/.
p http:/Awww.fipi.ru/http://www.ege.edu.ru/
[ToBTOpenue: ceuenus, 4 1 1 http://school-collection.edu.ru/.
pacCTOsAHUSA U YIJIbI http://www.fipi.ru/http://www.ege.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 6 12

68


http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
https://urok.1c.ru/
http://fcior.edu.ru/
http://www.fipi.ru/
https://urok.1c.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/

11 KJIACC

HaumenoBanue
Ne
pa3esioB U TeM
n/n
MPOrpamMmbl
KonTpoabHbie
Bcero
padoThbI

Tena BpamieHus
O0BEMEI TENI

Bekropsl u KOOpIMHATHI
B IIPOCTPAHCTBE
IToBTOpEHME,

000011IeHHE,
cHUCTEMaTH3alMsl 3HAHUI

DJIeKTPOHHbIE
(undgposbie)
KoumnuectBo yacos oOpa3oBaTe/ibHbIE
pecypcbl
IIpakTHyeckue
padoThI
12
5 1
10 1
7 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34






IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne Tema ypoka Hara DJIeKTPOHHBbIE HU(POBHIE
n/n KoumnuectBo yacos U3yuyeHuss  oOpa3oBaTeJibHbIE pecypcChl

Kontpoabubie  IIpakTuyeckue

B
cero padoThI padoThbI

OCHOBHBIC TTOHATHS
CTCPCOMCTPHH: TOUKA,
nmpsAMasd, IJI0CKOCTD,

npoctpaHcTBo. [IpaBuna .
http://www.fipi.ru/ http://school-

1 0 0 collection.edu.ru http://www.math.ru
http://www.ege.edu.ru/

M300paKeHHS Ha

PHUCYHKaX: U300paxeHHS

IUIOCKOCTEH,
napaJIeIbHBIX MPSIMbBIX
(OTpe3KOB), CepeIUHBI

OTpe3Ka
ITonsTus:

MepECeKAIINECS http://www.fipi.ru/ http://school-
IJIOCKOCTH, 1 0 0 collection.edu.ru http://www.math.ru
NepeCceKaroIuecs npsmas http://www.ege.edu.ru/

U TJIOCKOCTh

[TousTus:

MepeceKarnmecs http://www.fipi.ru/ http://school-
IUIOCKOCTH, 1 0 0 collection.edu.ru http://www.math.ru
[epeceKaroIuecs npsmas http://www.ege.edu.ru/

" IIJIIOCKOCTb

3HAKOMCTBO C 1 0 0 http://www.fipi.ru/ http://school-



http://www.fipi.ru/
http://www.math.ru/
http://www.ege.edu.ru/
http://www.fipi.ru/
http://www.math.ru/
http://www.ege.edu.ru/
http://www.fipi.ru/
http://www.math.ru/
http://www.ege.edu.ru/
http://www.fipi.ru/

MHOTOTpaHHHKAMH,
Hn300pakeHUE
MHOTOI'PAaHHUKOB Ha
pUCYHKaX, Ha
MIPOCKITMOHHBIX YePTEKAX
HauannHbie CBECHUS O
KyOe u mupamMuie, ux
Pa3BEPTKHU U MOJICTIH.
CedeHusi MHOTOTPAaHHUKOB

HauansHbie cBeeHUS O
KyOe U nmupamuze, ux
Pa3BEPTKHU U MOJIEIIH.
CedeHuss MHOTOIPaHHUKOB

ITousarue 06
AKCUOMAaTHYECKOM
MOCTPOCHHUHU
CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPHUH | CIICICTBHSI
13 HUX

ITousiTne 00
aKCHOMAaTHYECKOM
MOCTPOCHUU
CTEpEOMETPUU: AKCHOMBI
CTEPEOMETPHUU U CIIEJCTBUS
W3 HUX

IToustue 06
aKCHOMATHYECKOM
MOCTPOCHUU
CTEPEOMETPHUU: AKCHOMBI

collection.edu.ru http://www.math.ru

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

http://www.fipi.ru/ http://school-

collection.edu.ru http://www.math.ru

http://www.eqge.edu.ru/

http://www.fipi.ru/ http://school-

collection.edu.ru http://www.math.ru

http://www.eqge.edu.ru/

http://www.fipi.ru/ http://school-

collection.edu.ru http://www.math.ru

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

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

http://www.fipi.ru/http://www.eqge.edu.ru/

http://www.fipi.ru/ http://school-

collection.edu.ru http://www.math.ru

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



http://www.math.ru/
http://www.ege.edu.ru/
http://www.fipi.ru/
http://www.math.ru/
http://www.ege.edu.ru/
http://www.fipi.ru/
http://www.math.ru/
http://www.ege.edu.ru/
http://www.fipi.ru/
http://www.math.ru/
http://www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://www.fipi.ru/
http://www.math.ru/
http://www.ege.edu.ru/

10

11

12

13

14

15

16

17

CTEPEOMETPHUH U CIIEICTBUSA
U3 HUX

INousarue 06 akCHOMaTHIECKOM
MMOCTPOCHHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

B3aumHoe pacnionoxenue
IPSIMBIX B IPOCTPAHCTBE:
nepeceKarommecs,
napajuleJbHbIe U
CKPEILMBAOIINECS TPSIMbIE

[TapauienbHOCTh IPSMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:
napaJlyICJIbHBIC ITPSAMBIC B
IIPOCTPAHCTBE;
MapaIJIEIbHOCTD TPEX MPSAMBIX

[TapannenbHOCTb NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
[TapamtensHOCTh IPSIMON U
IUIOCKOCTH

ITapannenpHOCTb MIOCKOCTEM:
napajuieNbHbIe MII0CKOCTH
CaolicTBa napamienbHbIX
IIJIOCKOCTEN

VYTIIIBI ¢ COHANPABIEHHBIMU

CTOpPOHAMHU

VYros MexIy NpsSMbIMU B
IIPOCTPAHCTBE

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

http://www.fipi.ru/http://www.ege.edu.ru/

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

http://www.fipi.ru/http://www.ege.edu.ru/

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

http://www.fipi.ru/http://www.ege.edu.ru/

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

http://www.fipi.ru/http://www.eqge.edu.ru/

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

http://www.fipi.ru/http://www.eqge.edu.ru/

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

http://www.fipi.ru/http://www.eqge.edu.ru/

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

http://www.fipi.ru/http://www.eqge.edu.ru/

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

http://www.fipi.ru/http://www.eqge.edu.ru/



http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/

18

19

20

21

22

23

24

25

26

VYros Mexay NpsIMBIMU B
IIPOCTPAHCTBE

IIpocreiimme
POCTPaHCTBEHHBIC (DUTYPHI HA
IJIOCKOCTH: TETpa’p, KyoO,
napaiesienuIe,

[Toctpoenue ceueHuit

[Toctpoenue ceuenuit

KonTponbhas padota no teme
"[IpsiMbl€ U TUIOCKOCTH B
MIPOCTPAHCTBE.
[TapannenbHOCTh NPSMBIX U
IJI0CKOCTEN"

[IepneHMKyIApHOCTD MPAMON
Y TUIOCKOCTH:
[EPIEHIUKYIISIPHBIE IIPSIMBIC B
IIPOCTPAHCTBE

[IpsiMble mapasienbHble U
MEPIEHIUKYIISIPHBIE K
IJI0OCKOCTH

[IpsiMble napasenbHele U
MEePIEHIUKYIISIPHBIE K
IJIOCKOCTH

IIpusnax
NEPIEHIUKYISIPHOCTHU IIPSAMOI
U IIJIOCKOCTH

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

http://www.fipi.ru/http://www.ege.edu.ru/

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

http://www.fipi.ru/http://www.ege.edu.ru/

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

http://www.fipi.ru/http://www.ege.edu.ru/

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

http://www.fipi.ru/http://www.ege.edu.ru/

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

http://www.fipi.ru/http://www.ege.edu.ru/

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

http://www.fipi.ru/http://www.ege.edu.ru/

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

http://www.fipi.ru/http://www.eqge.edu.ru/

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

http://www.fipi.ru/http://www.eqge.edu.ru/

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

http://www.fipi.ru/http://www.eqge.edu.ru/



http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/

27

28

29

30

31

32

33

34

IIpusnak
NEPIECHIUKYJISIPHOCTH IPSIMON
U IUIOCKOCTH

Teopema o npsamon
NEPIEHIUKYIISIPHON
IIJIOCKOCTH
Teopema o npsimoit
MIEPIEHIUKYIISIPHON
IIJIOCKOCTH
Teopema o npsimoit
HIEPIECHIUKYIJISIPHOM
IJIOCKOCTH

HepHeHI{I/IKy.]'ISIp M HAaKJIOHHBIC!

PaCCTOAHUC OT TOUYKH OO
IIJIOCKOCTH, paCCTOSAHUC OT
HpHMOﬁ A0 IIIIOCKOCTHU

[IepneHuKysp U HAKJIOHHBIE:

pacCcTodaHnuEC OT TOYKHU A0
IIJIOCKOCTH, paCCTOSAHUC OT
HpHMOﬁ A0 IIIIOCKOCTHU

[IepneHuKysip U HAKJIOHHBIE:

pPacCTOAHNUE OT TOYKH 10
IIJIOCKOCTH, paCCTOSAHUC OT
HpHMOﬁ A0 IIIIOCKOCTH

[lepneHuKynsip 1 HAKJIOHHBIE:

pPacCTOAHNUE OT TOYKH 10
IIIOCKOCTH, paCCTOAHUE OT
HpﬁIMOfI A0 IIIIOCKOCTHU

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

http://www.fipi.ru/http://www.eqge.edu.ru/

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

http://www.fipi.ru/http://www.ege.edu.ru/

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

http://www.fipi.ru/http://www.eqge.edu.ru/

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

http://www.fipi.ru/http://www.eqge.edu.ru/

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

http://www.fipi.ru/http://www.eqge.edu.ru/

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

http://www.fipi.ru/http://www.eqge.edu.ru/

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

http://www.fipi.ru/http://www.eqge.edu.ru/

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

http://www.fipi.ru/http://www.eqge.edu.ru/



http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/

35

36

37

38

39

40

41

42

43

44

VYIIIBl B IPOCTPAHCTBE: Yol

MCXKOY pr[MOﬁ U IIJIIOCKOCTBIO

JIByrpaHHBIN yroJl, TUHEHHBIN

yroJj IByTpaHHOTO yria

JIByrpaHHbI{ yToJ, TMHEHHBIN

YIoJ IByTPaHHOTO yTIiia
[lepneHuKyIApHOCTD
IJIOCKOCTEM: MPU3HAK
IIEPIEHIUKYIISIPHOCTH JBYX
IJIOCKOCTEN
[lepneHuKyIspHOCTD
IIJIOCKOCTEM: IPU3HAK
IIEPIEHIUKYIISIPHOCTH JBYX
IJIOCKOCTEN
[lepneHuKyIsIpHOCTH
IIJIOCKOCTEM: IPU3HAK
MEPIEeHIUKYIISIPHOCTH JBYX
IIJIOCKOCTEN

Teopema o Tpéx
MEepIeHIUKYIsIpax
TeopeMma o Tpéx
MEPIEHIUKYIISIpax
Teopema o Tpéx
MepIeHIUKYIsIpax

KonTponbhas padota no

temaMm "l[lepneHauKyIsIpHOCTD

MPSIMBIX U TIOCKOCTEN" 1
"VTIbl MEXAY IPSIMBIMU U

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

http://www.fipi.ru/http://www.ege.edu.ru/

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

http://www.fipi.ru/http://www.eqge.edu.ru/

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

http://www.fipi.ru/http://www.eqe.edu.ru/

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

http://www.fipi.ru/http://www.ege.edu.ru/

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

http://www.fipi.ru/http://www.eqge.edu.ru/

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

http://www.fipi.ru/http://www.eqge.edu.ru/

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

http://www.fipi.ru/http://www.eqge.edu.ru/

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

http://www.fipi.ru/http://www.eqge.edu.ru/

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

http://www.fipi.ru/http://www.eqge.edu.ru/



http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/

45

46

47

48

49

50

IJIOCKOCTSIMHA"

[TonsiTHe MHOTOrpaHHUKA,
OCHOBHBIE 3JIEMEHThI
MHOTI'OrpaHHUKaA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOT'OT'PAHHUKH,
pa3BEPTKAa MHOTOTPaHHUKA

[Tpu3ma: N-yroiapHas Mpu3Ma;
FpaHI/I U OCHOBAHUA HpI/I3MI>I;
Hp?[MaFI 1 HAKJIOHHAas HpI/I3MI)I;
OOKOBas U ITOIHAS
IIOBEPXHOCTbH IIPU3MBI

[Tapannenenunen,
IIPSIMOYTOJIbHBIN
MapajuieenuIen U ero
CBOICTBa

[Iupamuna: N-yronbHas
NMpaMHia, TpaHu U OCHOBAaHUE
nUupaMu/ibl; 00KOBask U MOJIHAS
ITOBEPXHOCTDh IMUPAMU/IBI;
IIpaBUJIbHASA U yCEUEHHAS
npamMuaa

[IpaBHUIIBHBIE MHOTOTPaHHUKMU:
MTOHSATHE TPaBUIBHOTO
MHOT'OTPaHHUKA; IPABUJIbHAS
MIpU3Ma U MpaBUJIbHAS
MApaMu/a; IpaBUIbHAs
TpEyrojbpHas NupaMuia u
NIPaBUIIBHBIN TeTpasap; KyO

[IpencraBnenue o MpaBUIBHBIX

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

http://www.fipi.ru/http://www.ege.edu.ru/

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

http://www.fipi.ru/http://www.ege.edu.ru/

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

http://www.fipi.ru/http://www.eqge.edu.ru/

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

http://www.fipi.ru/http://www.eqge.edu.ru/

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

http://www.fipi.ru/http://www.eqge.edu.ru/

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



http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/

o1

52

53

54

55

56

57

MHOT'OTPaHHUKAX: OKTadp,
JOJICKadAPp U UKOCAdIP.

CuMMeTpus B IPOCTPAHCTBE:
CUMMETPUSL OTHOCUTEIIBHO
TOYKH, MPSIMOM, TIIIOCKOCTH.
DneMeHThl CUMMETPUH B
UpaMUIax,
napajiesenunenax,
IIPaBUIIBHBIX MHOTOI'PAaHHHUKAX

Briuncienune 3i1eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JMAroHalu, yTrJibl

[Tnomanp 60koBOM
MOBEPXHOCTHU U MMOJHON
MMOBEPXHOCTHU MPSMOMN TTPU3MBI,
IJIonIaJb> OCHOBAHMI, TEOpeMa
0 OOKOBOI MOBEPXHOCTHU
IIPSAAMOY IIPU3MBI

IImomanes OOKOBOI
MTOBEPXHOCTU U MIOBEPXHOCTH
MpaBWJIbHON MUpaMUIBbI,
Teopema o II0IIaA OOKOBOM
IIOBEPXHOCTU YCECUEHHOU
MIUPaMM/IbI

KonTponbhas pabota no teme
"MHororpaHHuku"

TToustue 00 00BEME

O6bEM upaMuIbl

http://www.fipi.ru/http://www.eqge.edu.ru/

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

http://www.fipi.ru/http://www.eqge.edu.ru/

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

http://www.fipi.ru/http://www.ege.edu.ru/

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

http://www.fipi.ru/http://www.eqge.edu.ru/

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

http://www.fipi.ru/http://www.eqge.edu.ru/

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

http://www.fipi.ru/http://www.eqge.edu.ru/

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



http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/http:/www.ege.edu.ru/
http://school-collection.edu.ru/

58

59

60

61

62

63

64

65

66

67

68

O06BEM TUpaMuIBI
O06BEM TUpaMuIBI
O0BEM nupamMubl
O0BEM pU3MBI
O0BEM pu3MBI

O0BEM pU3MBI

KonTponbhas padota no teme
"O6BEMBI MHOTOTPAaHHUKOB"

IToBTOpenue, 0600IIEHNE
CHCTEMaTH3aINsI 3HAaHUH.
[Toctpoenue ceueHui B
MHOTOTpaHHHUKE

IToBTOpenue, 0600IIEHNE
cucTeMaTHh3alys 3HaHUMH.
Brruucnenue paccrosHum:
MEXIY ABYMSI TOYKAMH, OT
TOYKH J0 TPSMOU, OT TOUKH 0
TUTOCKOCTH, MEXKITY
CKPELIMBAIOIUMHUCS MPSIMBIMH

WroroBas koHTpoJsibHAs paboTa

[ToBTOpenue, 0600IEHNE
CHCTeMaTH3alus 3HaHUH.
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Brpruucnenue yrios: Mexnay
CKPEILNBAIOIIUMUCS
IPSIMBIMU, MEXKIY PSMOU U
IJIOCKOCTBIO, ABYTPAHHBIX
YIJIOB, YTJIOB MEXKIY
IIJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

Ne

o/ Tema ypoka

KonTposbHbIe

Bcero
padoThI

Cdepa u map: ueHtp,
paauyc, TuameTp; Iomaib
MOBEPXHOCTH CPEPHI
BsaumHoe pacnonoxenue
cdepsl U MIOCKOCTH;
KacaTeJbHasl MI0CKOCTh K
cdepe; miomanb chepsl
N3o0pakenue cdepsl, mapa
Ha TIockocTu. CeueHust
nrapa

[{unuHapuyeckas
MOBEPXHOCTh, 00pa3yroIue
UWIMHAPUYECKOMN
MOBEPXHOCTH, OCh
HWJIMHIPUYECKON
MOBEPXHOCTHU

[{unuHAp: OCHOBaHUA U
O0KOBast MOBEPXHOCTb,
oOpa3yroriasi 1 OCh;
Iomaab OOKOBOU U

KoanuecTBo 4acoB

IpakTnyeckne padoThl

Jara
U3ydeHus

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl
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IIOJIHOM ITOBEPXHOCTHU

N300paxeHne NUINHApPA HA
mockocTy. Pazséprka
uunuHApa. CeueHust
HUTUHAPA (TIOCKOCTBIO,
napajuieIbHON UIn
NEePHEHIUKYISPHONU OCH
AJTUHIPA)

KoHnueckast HoBEpXHOCTB,
00pa3yroIire KOHUIEeCKOM
MIOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOMN
MIOBEPXHOCTHU

Konyc: ocHoBanue u
BEpIIINHA, 00pa3yromas u
0Ch; IUIOIAah OOKOBOH U
MOJTHOM MOBEPXHOCTU

VY ceu€HHBbIN KOHYC:
00pa3ymoIne U BHICOTA;
OCHOBaHUS U OOKOBas
MTOBEPXHOCTh

N306paxeHne KoHyca Ha
mIockocTh. Pa3BépTka KoHyca.
Ceuenus koHyca (MJIOCKOCTHIO,
napasuieIbHON OCHOBAHHMIO, U
MJIOCKOCTBIO, TPOXOIAIIEH
yepe3 BepIINHY)

Komb6unanus ten Bparienus u
MHOTOI'PAHHUKOB
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MHororpaHHuK, ONMCaHHbIA
okoJto cepsl; chepa,
BIIMCAHHAsl B MHOTOTPAHHUK
WM B TEJO BpallleHus

[Tonsitre 06 00BEME.
OcHoBHBIE CBOICTBa 00BEMOB
Tenl

O06BEM IUIMHpa, KOHYCa
O0béM 1m1apa u mIomaIb
chepnl

[TomoOHbIE TENa B
npoctpancTBe. COOTHOIICHHS
MEX]Ty TUTOIIAISIMHU
MOBEPXHOCTEH, 00BbEMaMHU
MOOOHBIX TeN

KonTponbHas paboTa no remam
"Tena Bpamenus" u "O0beMbl

n

Tel
BekTop Ha miiockocT U B
IIPOCTPAHCTBE

CrnoxeHue U BbIYUTaHUE
BEKTOPOB

YMHOKEHHE BEKTOPA Ha YUCIIO
PasnosxeHne BEKTOpa 110 TPEM
HEKOMILUIAHAPHBIM BEKTOPaM.
IIpaBuno nmapasuienenumena
Pewienue 3ana4, CBA3aHHBIX €
[IPUMEHEHUEM IIPaBUII
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JIEHCTBUM C BEKTOPAMU

ITpsimoyronbHas cucrema
KOOPJMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa.
[Ipocreiimue 3anauu B
KOOpAuHaTax

VYroa MeX/y BEeKTOpaMH.
CkansipHO€ ITPOU3BEIECHNE
BEKTOPOB

Brruucnenue YIJIIOB MCKAY
MMPpAMBIMHA U INIOCKOCTAMUA

KoopanHaTHO-BEKTOPHBIN
METOJ IIPU PELICHUN
reoMEeTPUYECKUX 3aau

KonTponbhas pabota no teme
"BeKkTophl 1 KOOPAMHATHI B
npoctpaHcTae”

[ToBTOpenue, 06001IeHUE U
CcHUCTeMaTU3als 3HaHH.
OcHoBHbI€ QUTYpHI, GAKTHI,
TEOPEMBI Kypca TUIaHUMETPHH

[ToBTOpeHue, 06001IeHUE U
CHCTeMaTH3allns 3HAHUH.
OcHoBHbIe GUTypHl, GaKTHI,
TEOpEMbI Kypca TIIaHUMETPHH

[ToBTOpeHue, 06001IeHUE 1
cUcTeMaTH3aIlHs 3HaHUH.
3a1auu MIIaHUMETPUHU



MCTOJbI UX PCIICHUA

[ToBTOpEeHME, 0000IICHNE U
31 cucTeMaTu3alys 3HaHuH. 1

3aauy JIaHUMETPUU U
METO/BbI UX PEIICHUS

[ToBTOpEeHHE, 0600IICHUE U
39 CHCTEMAaTHU3aLMs 3HAHUIA. 1
OcHoBHBIE GUTYPHI, (HAKTHL,

TEOPEMBI Kypca CTePeOMETPHH
33 HroroBast KoHTpoIbHAs paboTa 1

34 [ToBTOpeHME, 0000MIEHUE 1

cUCTeMaTHU3alus 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34






YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/. http://www.fipi.ru/http://www.ege.edu.ru/
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