


MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
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 TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEIIBHOTO pPAa3BUTHUSA
JUYHOCTU 00yYarOIXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
IPEAMETHBIX PE3YJNbTATOB OOYyYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCHMIUIMH. Pa3zButne y oOydaronmxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH M TPOUCXOXKIECHUU T€OMETPUUYECKUX
aOCTpaKiMii, COOTHOIICHUH pPEAJIbHOIO0 M HUACAIBHOT0, XapaKTepe OTpaXKEHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M NPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIU MATEMATHYECKOTO0 MOJIEITUPOBAHUS B HAYUHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PECHUS
yYalUXCsl, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCIUTUIMH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlornyeckoe MbIUIeHHEe, (HOPMUPYEMOe TPH HM3YYCHHH OO0yYarOIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHHUH LIETIOYKH JTJOTHICCKUX YTBEPIKICHUN
B XOJIE pelIeHUs] TeOMETPUYECKUX 3a7ady, YMEHHE BBIJIBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHHM 337a4 €CTECTBEHHO-
HAyYHOTO IIUKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTpaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0ObBEIMHSAET pa3Hble BUABI y4eOHOM M TPYIOBOM N1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyaJlbHA
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHusi mporpaMmbl yueOHoro kypca «l'eomeTpusi» Ha 0a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOydaromuxcs  4epe3  oOecriedyeHHe  BO3MOXKHOCTH ~ NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE TIIpeIHA3HA4YeHa MJIs
OOy4JaronuXxcst CpEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPy HCHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuM obOpa3om, oOydaromuecs Ha
0a30BOM YypOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HH B COBPEMECHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T€OMETPHUIO Oojee
r1yOOKO, €CiiM B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHATBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax gBisitoTCS:

e (opmupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJIBTYPhI U OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

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

e (opmMupoBaHume yMEHHsI pacro3HaBaTh Ha 4YepTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U Tella BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

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

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHpOBaHWE yMEHHUS  IPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
pacCyXIICHUS B XOJI¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HUHTEIUIGKTyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydJaromxcs, IMO3HAaBAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
yYMEHUH, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBaHHe (GyHKIIMOHATBHOU I'PaMOTHOCTH, peeBaHTHOM
FEOMETPUU: YMEHHE pPAClO3HaBATh IMPOSBICHUS TIE€OMETPUYECKHX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH 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
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAyalle €ro MU3Yy4YeHHs 3a7a4, pElIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO MMO3HAHMUS, M ONPEAEIEHHBIM 00pa30M OpraHM30BaHHas paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YyYaIIUXC B Kypce CTEPEOMETPUM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/JaHM€  NIPOCTPAHCTBEHHBIX 00pa3oB M  3adad HA  ONEPUPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNS.

OcHoOBHBIE cozeprkaTelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CPEHEro 00IIero 00pa3oBaHusl.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 1O ToJaM OO0ydYeHHs,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYUIECTBIISIOCH MOCEA0BATENLHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha u3yuenne reomerpun orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac 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  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmuBaronmecs npsamble. [lapauiensHOCTh NOpsSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC IJTOCKOCTH; CBOKMCTBA
napajienbHbIX IUiockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajjiesenunea; NoCTPOeHUE CEYEHUH.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
IIPOCTPAHCTBE, NPSAMBIE NAPAUICIABHBIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJISIPHON TUIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHAUKYJISp U HAKJIOHHBIE: PACCTOSIHUE OT TOUYKHU JI0 IJIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEM: NPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPpaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yromapHas
MpU3Ma; IpaHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBoicta. l[lupamupa: N-yroiapHas nupamujaa, rpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpaMUJia; MNpPaBUIbHAS TPEYrojibHas MNHUpaMUAa W TPaBUIbHBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMUAax, Mapauielienunenax,
MPaBWIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTU NPABWIBHOW MUPaAMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tena Bpamenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unmuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN MoBepXHOCTU. KOHyC: OCHOBaHuME U BEpILIMHA, 00pa3yromias
M OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3sylolle U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, IUaMeTp; IJIOMAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepbl U TNIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10111 Chephl.

N300pakeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHWss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WJIH TEJO
BpallCHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Te. Teopema 06 00béMe
NPSIMOYTOJIBHOTO Tapajulesienunena v ciaeactBuss u3 He€. OO0bEM LUIMHIPA,
koHyca. O0BEM 1mapa u mIomass chepsl.

[TomoGueie Tena B mpoctpaHcTBe. COOTHOIIECHUS MEXKAY TUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO M TEPHEHIUKYJSPHO OCH), CEUYCHUS
KOHyca (mapajuielbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mimockoctu U B ipocTpaHcTBe. ClIoKEHNE U BEIYMTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha YuCio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. IIpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TIpaBHWJI JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTol Mex1y BekTopamu. CKalspHOE MNPOHU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTHXKEHUM B JIPYTUX HayKaX, TEXHOJOTUAX, cdepax

SKOHOMUKHU.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, JSTHUYECKOrO0  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAsl ICTETUKY MAaTEMATHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelIeHnH, paccy X IEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M O€30MacHOro 0opasa KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U

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

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWs, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIA BBHIOOP
Oynymel mnpodeccnr W peanu3oBBIBATh COOCTBEHHBIC >KHU3HECHHBIC TUIAHBI;



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHWM BCEW >KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTHIO JKOJOTMYSCKOW KYJIbTYPbI, MOHUMAHHEM BIIUSHUSI
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIle Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKDY’KAaIOIIeH Cpefbl, IUIAHUPOBAHMS TIOCTYIIKOB W  OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYXKAFOIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OOIICCTBCHHOHW MPAKTUKH, [MOHMMaHHEM
MaTEeMaTHUECKOH HayKH Kak c]epbl UYeIOBEUECKOH AeATeTbHOCTH, JTAloB &
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYI0 U HCCICIOBATEIBCKYIO JCATEIBHOCTD
WHIMBHUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusMuU, YHUBEPCANbHbIMU Pe2YIIMUSHbIMU OeUCTEUIMU.

1)  Vuusepcanvbmvie  nosnasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCS (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYXdCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble ornueckue aAecTBu:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKay, OCHOBAaHUSA Ui OOOOIICHUS W CpPAaBHEHUS, KPUTEPUHU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopedrss B (aKTax, MAHHBIX, HAONIOJACHUSX U YTBEPKICHUSX;



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

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

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYeCKUX
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 pelUIeHUs, BBHIOMpaTh Haubojee MOAXOAANMA ¢ Y4ETOM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

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

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
Oo0OBbeKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, TPOIECCAMU;

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
TIPEATOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmaunmeii:

e BBIABISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMNIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIIPETUPOBATh WH(POPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

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

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmgus,  0bOecneyusam

chopMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIpUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHUPOBATh ITOJyYEHHbIN pe3yibTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIECHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXUBaTh pa3iM4yle U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJNbTaThl  pEelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a]1a4 MPE3EHTAIMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensiTh BUABI padoT, JOTOBApUBATHCS, 00CYKIATh MPOIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI 4YacTh pPaOOTBI W
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IHI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

GopmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 perieHuUs
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO03HABATEJIBHOW peduiekcun Kak OCO3HaHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI IIporecca u
pe3yJbTaTa pelICeHUsI MAaTEMATUYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUHU
3a7a4i, BHOCUTh KOPPEKTHBBI B [IESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAWTh OIHOKY, 1aBaTh OLICHKY MPHUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OnepupoBaTh MOHATUSIMH: TOUYKA, TIPsIMAsi, TUIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUH
reOMETPUYECKUX 3a/1ay.

OnepupoBaTh MOHATHSIMHU: TTAPALICTLHOCTh M IEPICHANKYISIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudunmpoBath B3aMHOE paCHOJIOKEHHE MPSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA Yroj, TpaHU ABYTPAHHOTO Yria,
pedpo ABYTpaHHOTO yTja; JUHEHHBIA Yrojl ABYTPAHHOTO yTJia; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJIBIA M  HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPAaHHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHAB MHOTOTPAHHHUKOB (MMHpaMuia; TpHU3Ma,
PSIMOYTOJIBHBIN Napaijiesienune, Kyo).

KnaccudummpoBare ~ MHOTOTpAaHHUKH,  BBIOWpas  OCHOBAaHHS  JUIS
Kiaccuukanuy  (BBIMYKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW; TMPABUIIbHBIE
MHOTOTPAHHUKH; TIPSIMbIE ¥ HAKJIOHHBIE MPU3MBI, TTapajUIeICTUIIEbI).

OnepupoBaTh MOHATUSIMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOTPAHHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHU M, UCTIOIB3YSI METOJT CIIEIOB.

CtpouTh ceueHUs MHOTOTPAHHUKOB METOJOM  CJI€AOB, BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUAX BEJIMYMH MO 00pasiaM WiIH
aNITOPUTMAM, TIPUMCHSS W3BECTHBIC AaHAMTUYCCKUEC METOABI TIPH PCHICHUHU
CTaHJAPTHBIX MAaTEeMAaTHUYECKUX 3a7a4 Ha BBIYMCIICHUE PACCTOSHUNA MEXKITY IBYMSI
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS ITPSMBIMHU.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasiaM WiIH
QNITOPUTMAM, TIPUMCHSS HW3BECTHBIC AHAIMTUYECKUE METOIbI TIPU PEHICHUU
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7ad Ha  BBIYKHCICHHE YIJIOB  MEXIy
CKPEIIMBAIOIMMMHUCS ~TPSIMBIMHA, MEXKIy TPSIMOM H TUIOCKOCTBIO, MEXIy
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuja) ¢ TMpUMEHEHHEM (QOpMyJ; BBIYUCIATH COOTHOILICHUS MEXKIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

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

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

[TpumeHsaTh TeomeTpuueckue (aKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIAraloiuX HECKOIBKO [IAroB PEIICHHUs], €CIIM YCIOBHS IPUMEHEHUS
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 IIPOSIBJICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IprMeHATh MOJMYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIHPOBAHHOM MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MWCCIENOBAaTh IOCTPOCHHBIE MOJECIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MIOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTh, OO0pasyrolue
HWIMHAPUYECKONM  MOBEPXHOCTH;  IWIMHApP,  KOHUYECKass  MOBEPXHOCTb,
oOpa3zyrolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccudummpoBats B3auMHOE pacrosioxkenne chepol U MI0CKOCTH.

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

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (POopMyI.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy H
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIllCHUS.

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



N300pakath u3ydaemble (PUTYppl OT PYKH U C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

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

W3BnekaTh, HHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, MPEJACTABICHHYIO HAa YepTexax U
PUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPa Ha YUCI0, OOBACHSITH, KAKUMHU CBOWCTBAMHU OHU 00JIaJIalOT.

[IprMeHATH MPaBUIIO NTapaJUICIICIUIEAA.

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

HaxoauTte cyMMy BEKTOPOB M MPOU3BEAEHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpAMH, CKaJsIpHOE TMPOMU3BEACHUE, pACKIaAbIBaTh BEKTOP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensTy TeoMeTpuueckue ¢GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUS IPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

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

Pemlarp 3amaum Ha [IOKa3aTelIbCTBO MATEMATHYECKUMX OTHOLICHHW W
HaXO0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WUiIu ajifOpUuTMaM, MPUMEHSIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTedIINEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAUTE MpUMEPHI MATEMAaTUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE H
YKW3HU, PACTIO3HABATh MIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMEHSTH NOTYyYEHHBIC 3HAHUS HA MPAKTUKE: AaHATU3UPOBATH peabHbIC
CUTYallMU ¥ MPUMEHATH U3YUYECHHBIE TTOHATHUS B IIPOILIECCE MOUCKA PEIICHUS
MaTeMaTU4ecKu c(hopMyIUPOBAHHON MPOOIEMBI, MOJIETUPOBATH PEATbHBIC
CUTYyallUH Ha SI3bIKE TEOMETPUH, UCCIEN0BATH TOCTPOEHHBIE MOJIEIIH C
WCITOJIb30BAHUEM T€OMETPUUICCKUX TIOHITHI B TEOPEM, armapara anreOpsbl; pemnarh
IIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKNUX BEJTUUMH.



TEMATUYECKOE NJIAHWPOBAHUE

10 KINNACC
Ne Hasganue pasnenos u rem KonunyecTBo yacos OnexTpoHHbIe (IIU(PPOBHI
n/n IMporpaMmbl Bcero KOHTpOJ'IBHBIe HpaKTI/I‘leCKI/Ie 06pa3OBaTeHBHBIe peCypC
paboThI paboThI
1 BBeneHnue B crepeomeTpuro 23 1
2 B3aumHOe pacnonoxeHue npsamo B 6 1
[IPOCTPAHCTBE
3 [TapaynenbHOCTD NPSIMBIX U IIIOCKOCTEN 8
B [IPOCTPAHCTBE
4 [lepneHIuKyISIpHOCTD HAIIPABIEHHOCTH 25
1 TIJIOCKOCTEHN B IPOCTPAHCTBE
5 Vsl U JaNbHOCTD 16 1
6 MHororpaHHuK# 7 1
7 BexTopr!l B mpocTpaHcTBe 12
8 IToBTOpenue, 06001meHNe U 5 2
CHUCTEeMaTH3alus 3HaHUU
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0
ITPO'PAMME
11 KINNACC
Ne Ha3zBanwue pa3zaenoB u TeM MporpaMmbl KonuuectBo yacos DnextponHsie (1H(pPOBbIE) 00pa3zoBaTe
/m Bcero KonTponbasie [IpakTHueckue pecypcsl
paboTbl paboTbl
1
2
3 OO0BEM MHOTOIpaHHUKA 17 1
4 Tena BpaieHus 24 1
5 [lrormaan moBepXHOCTH U 00BEMBI KPYTIIBIX 9 1
Ten
6 JIBrkeHus 5 1
7 [oBTOpEHHE, 0600IIEHHE U CHCTEMATH3AIIUS 13 2
3HAHUH
OBILEE KOJIMYECTBO YACOB 1O 68 8 0
ITPOT'PAMME




NOYPOYHOE NMIAHUPOBAHUE

10 KITACC

/o

Tema ypoka

KommyectBo yacos

Bcero

KoHTtpoibHbIE
paboThl

[IpakTueckue
paboThl

Jlata

U3Yy4YEeHUs

DJIEKTPOHH]
U (POBBI
oOpasoBarelk

pecypcsl

OCHOBHBIE NIpaBUIIa H300payKEHUS Ha
M300paKEHNH IIIOCKOCTH, MapalIeIbHbIX
HpSAMBIX (OTPE3KOB), PACCMOTPUM OTPE3KH.

[onsTHS CTEpeOMeTpHHU: TOUKA, IpsMas,
IUIOCKOCTh, MPOCTpaHCTBO. OCHOBHEIE
MpaBriIa U300paKEHNS Ha N300paskeHIH
IUIOCKOCTH, TAPaJUIENIbHBIX MPSIMBIX
(OTpE3KOB), pACCMOTPUM OTPE3KH.

TlonsTus: TIEPECEKAOIINECA TUIOCKOCTH,
MepecCeKaroIuecs HpﬂMOJ’IHHefIHOCTB u
IIJIOCKOCTHOCTD, ITOJYIIPOCTPAHCTBO

[oHsTHA: IepeceKaromuecs III0CKOCTH,
nepeceKaroecs IPsIMOIMHEHHOCTD U
IJIOCKOCTHOCTb; TIOJYIIPOCTPAHCTBO

MHororpasHHuKH, U300pakeHue IPOCTEHIITNX
NPOCTPAaHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIIUX 00HEKTOB

MHoOrorpaHHUKH, H300paKEHUE MPOCTEHUIINX
NPOCTPAHCTBEHHBIX (QUTYP,
HECYIECTBYIOIIUX 00HEKTOB

AKCHOMBI CTEpEOMETPUH U MIEPBEIE
CJICICTBUS U3 HUX

AXCcHOMBI CTCPCOMETPUH U IICPBLIC
CJIICACTBHA U3 HUX

AKCHOMBI CTEpPEOMETPUH U TIEPBEIE
ciresicTBHs 13 HUX. CriocoOBl 3a/1aHus
HPSIMBIX ¥ TNIOCKOCTEH B IPOCTPAHCTBE.
O0603HaYeHUS MPSIMBIX U IJIOCKOCTEH

10

N3o6pakeHune cedeHuit mupaMuabl, Kyoa u
MIPU3MEL, KOTOPEIEC MTPOXOIAT Yepe3 ux péopa.
MN3oOpakeHue nepecedeHus miIOCKOCTeH.
PackpamuBanue OCTPOEHHBIX CEUEHUI
Ppa3HbIMU IBETAMU

11

N306pakeHne cedeHuil mupaMuabl, Kyba u
MPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 ux peopa.
MN3oOpakeHue nepecedeHus miIOCKOCTeH.
PackpammiBanre IOCTPOCHHBIX CEYCHUI
pa3HBIMU IIBETAMHU

12

W3o0paxkeHue cedeHui mupaMuabl, Kyoa u
HPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 ux peopa.
N3o0paxkeHHe niepeceueHts TNIOCKOCTEN.
PackpainBanyue NOCTPOEHHBIX CEUEHUIT
pa3HBIMH IIBETaMU

13

W3o0paxkeHne cedeHni mupaMuabl, Kyba u
MPU3MBI, KOTOPBIE IPOXOIAT Uepe3 ux peéopa.
MN3o0pakeHune nmepecedeHus MIOCKOCTEH.
PackpamuBaHue NOCTPOEHHBIX CEUEHUIT
pa3HBIMH [IBETAMH

14

Merton HaOIIOIEHUS 11T CTPOUTEIHCTBA
CeYeHU

15

MeTtox HabIIOAEHUS JUISI TOCTPOCHUS
cedeHni. CBoMcTBa mepecedeHui u




IUIOCKOCTEH

16

Merton HabIrOIeHUS JUIsl TIOCTPOCHUS
ceueHnil. CBoiicTBa nepecedeHuit u
IUIOCKOCTEM

17

[ocTpoeHue ceyenuii B mupamue, Kyoe mo
TpeM ToukaM Ha p&bpax. Cozmanne
BBIHOCHBIX YepPTEXeil U 3aIMCh ITAIOB
KOHCTPYKIHH.

18

IToctpoenwue ceueHmii B miupamuze, Kyoe mo
TpeM ToukaM Ha p&bpax. Cozmanne
BBIHOCHBIX YEPTEKEH U 3aITiCh 3TAIloB
KOHCTPYKIIUH.

19

ITocTpoenwue ceueHmii B miupamuze, Kyoe mo
TpeM Toukam Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEIKEH U 3aIiCh 3TAIlOB
KOHCTPYKLIHH.

20

[TocTpoeHue ceucHuii B mupamMue, Kyoe mo
TpeM ToukaM Ha pEbpax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3aIlUCh ITANOB
KOHCTPYKIIUH.

21

[ToBTopenue mmannmerpun: Teopema o
MPOTIOPIIMOHANIBHBIX OTpe3kax. [Tomodue
TPEYTOJIbHUKOB

22

[ToBTopenue mmannmerpun: Teopema
Menenas. PacueTsl B pa3pe3ax Ha BBIHOCHBIX
yepTexax. Mcropus pa3BUTHS ITAHUMETPUH
U CTEpEOMETPUH

23

KontponsHas pabora "AKCHOMBI
crepeomeTpun. Ceuenus"

24

B3aumHoe pacnosoxkeHue npsmo B
npoctpaHcTBe. CKpEeIMBaOTCS NPsIMBIE.
IIpu3Haku ckpemuBaHus MPSMBIX.
ITapajunesbHbIE NPSIMBIE B IPOCTPAHCTBE

25

Teopema o cylIeCTBOBaHUU U
€JIMHCTBEHHOCTH MPSMOM MapaieIbHON
JIaHHOM IIpsIMOM, MpoXoisllel yepe3
TOYCYHBIC TIPOCTPAHCTBA U HE
KOHCTUTYLUMOHEH N0 JaHHOU npsiMoi. JlemMma
0 IepecedeHIH MapalIeIbHBIX IIOCKOCTEH

26

[MapannensHOCTD Tpex NpsIMBIX. Teopema o
TpeX HapaJuleJIbHbIX HanpaBieHusX. Teopema
0 CKpPEIIMBAIONINXCS TPSIMBIX

27

[apannensHoe npoekTupoBanue. OCHOBHBIC
CBOICTBa MapalIeIbHOTO IPOSKTHPOBAHUS.
W3zo0paxeHue pa3HbIX GUryp B
napauiesIbHBIX IPOEKTax

28

LlenTpanbHas npoekuus. Yrou ¢
COHaINpaBJICHHBIMU OKHaMH. VYron MCXIY
CTpaHaMu

29

3amaun 1o J0Ka3aTeIbLCTBAM U
HCCJIICAOBAHUAM, CBA3aHHBIM C
PACTIOJIOKEHUEM B IPOCTPAHCTBE

30

[onsATus: mapanneabHOCTb NPSIMOM U
IUIOCKOCTH B ITpocTpaHcTse. [IpusHak
HapaIebHOCTH NPSIMBIX U MIOCKUX.
CaoiicTBa MapaiieabHOCTH IPSIMOM 1
IUIOCKOCTHOM

31

reOMCTpI/I‘{CCKI/IC 3aJJa4M 110 BbIYUCJICHUIO 1
J10Ka3aTCJIbCTBO, CBA3aHHEBIC C




NapajIebHOCTHIO IPOSKIUH U IUIOCKOCTEH B
OpPOCTPAHCTBE

32

ITocTpoeHue ceueHus:, IPOXOAAIIEro Yepes
JIAaHHBIA IPUHIUI HA YepTexXe U
NapajuIeIbHOrO Ipyroro mnpsmoro. Pacuér
OTHOIIECHUHI

33

[MapatenbHas MPOCKLKS, MPUMEHEHUE IS
CTPOUTENBCTBA CEUCHUH Ky0a u
napaenenumnena. CoicTsa
napaJIeJICIHIIEAa U IPU3MBI

34

[TapannensHble mnockoctu. [lpusHaku
HapauICIbHOCTH JIBYX INIOCKOCTEH

35

Teopema 0 napauieIbHOCTU U
€AMHCTBEHHOCTH INIOCKOCTH, IIPOTEKaIoIIeH
yepe3 TOUKY, He OTIMYAIONIYI0 JaHHYIO
TUIOCKOCTb M CJICACTBUS U3 HEE.

36

CgoiicTBa napamienbHbIX INIOCKOCTEH: 0
MapanjeNbHOCTH COCETHUX NepecedeHuil npu
MEPECCUYCHUU IBYX IMapalICJIbHBIX
IJIOCKOCTEM

37

CBoiicTBa mapawienbHBIX INIOCKOCTEH: 00
OTpe3Kax MapauleNbHBIX MPSIMBIX,
COEIMHEHHBIX MEXy apaIeIbHBIMA
IUIOCKOCTSIMHM; O TIPSIMOM MIEPECEUEHHH C
HapauIeNIbHBIMH IBYMS TNIOCKOCTSIMU

38

IToBTopenue: BeIBOIBI [Indaropa na
TUIOCKOCTH

39

IloBTOpEHUE: TPUTOHOMETPHS
IPSMOYTOJIBHOTO TPEYTOJIbHHUKA

40

CaoiicTBa Ky0a U MpSIMOYTOJIBLHOTO
napajJesIenuIesa

41

Brrunciienve auH OTPE3KOB B KyOe U
IPSIMOYTOJIEHOM MapauiesenuIese

42

[leprieHANKYIAPHOCTD MIpsIMast U
ockocTHad. [Ipu3Hak GyHIaMEHTHOCTH
IPSIMOU U INIOCKOCTHOM

e

43

[leprieHANKYIAPHOCTD MIpsIMast U
iockocTHad. [Ipu3Hak GhyHIaMEHTHOCTH
PsIMOX U IJIOCKOCTHOM

44

Teopema 0 cylecTBOBaHUH U
€IMHCTBEHHOCTH NPSIMOTO0, TIPO TIEPEX0]]
Yyepe3 TOYEUHbIE IPOCTPAHCTBA U
(yHIaMEHTHYIO IIIIOCKOCTb.

45

[Tnockoctn 1 pyHIAMEHTHBIE UM TIPSIMO B
MHOTOTPaHHUKAaX

46

[Tnockoctn 1 pyHIAMEHTHBIE UM IIPSIMO B
MHOTOT'PaHHHKAX

47

IlepnenaukymnspHas U HaKJIOHHAs.
ITocTpoeHre OCHOBBI U3 TOYEK HA IUPEKTUBY

48

IlepnenaukymnspHas U HaKJIOHHAs.
ITocTpoeHne OCHOBBI U3 TOUEK HA IUPEKTUBY

49

Teopema o Tpéx ocHOBax (MpsiMast 1
oOparHasi)

50

Teopema o Tpéx ocHOBax (MpsiMast 1
oOparHasi)

51

VYroa Mexy CKpelMBaHUSMH HApYyILIAET
IpaBHJIa

52

Tlouck OMOPHBIX OMOP C TOMOIBIO OMOPHBIX
IUIOCKOCTEH

A e e e e ) e




53

OpTOFOHaﬂLHOC IMPOCKTUPOBAHUEC

54

Ioctpoenne ceueHwmii Kyoa, MPU3MEHI,
Jlorndeckue TMPaMUIBI C TOMOIIBIO
OPTOTOHAJILHOW MTPOEKITUU

55

Ioctpoenne ceuenwuii Kyoa, MPU3MEHI,
Jlorngeckue TMPaMUIBI C TIOMOIIBIO
OpPTOrOHAJILHON MPOEKLUU

56

CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO
miockocTH. [lnockoctu cummeTpuii B
MHOT'OTpaHHUKaX

57

[pusHak GpyHIaMEHTHOCTH IIPSIMOI U
IUIOCKOCTHOM KaK T€OpHsl CUMMETPUH

58

IIpaBunbHBIe MHOTOTpaHHUKH. Pacuér
PACCTOSHUM OT TOUYEK 10 IIIOCKOCTH

59

IIpaBunbHBIE MHOTOTrpaHHUKH. Pacuér
PACCTOSHUM OT TOUYEK /10 IIOCKOCTH

60

Cr10coOHOCTH OIyCKaTh OMOPBI: CUMMETPHS,
pacIoIoKeHHEe TOUYEK 110 MapauIeIbHON
MIPSIMOH.

I

61

CnBur no HenapauieabHOU MPSIMOH,
WU3MCHEHHE PacCTOSTHUI

|

62

KonTtponsHas pabdora "B3anmHuoe
pacoNoKeHNe MPSIMBIX U IIOCKOCTEH B
npocTpaHcTBe”

63

HOBTOpeHI/ICZ YTroJa MEKAYy OTKJIIOHCHHUSMHU Ha
IUIOCKOCTH, TDUTOHOMETPHSA B pE3yJibTaTax
TPCYT0JIbHUKA, BHIBOJAbBI KOCMHYCOB

64

[ToBTOpEHHE: YroJl MeXKIYy CKpEIIUBAHUEM
ciiesiyer coONoaTh B POCTPAHCTBE.

65

FeOMeTpI/I‘IeCKI/Ie METOABI BBIYUCIICHUSA yTJIa
MCXKAY yrjlaMyi B MHOT'OIpaHHHUKAX

66

JByrpanHsIit yron. CBOWCTBO JTHHEHHBIX
YIJIOB JIBYTPAHHOIO yria

67

[lepnenaukynapuslie miockoctu. CBOHCTBA
B3aMMHO OCHOBAHHBIX IIJIOCKOCTEH

68

IIpu3HAK OOPHOCTH IUIOCKOCTEH; ABCTpanus
OTIOCPEZIOBAHHOTO TIEPECEUCHHUS JIBYX
TUIOCKOCTEH OIIOPHBIX 3JIEMEHTOB INIOCKOCTH

e

69

[IpsMoyronbHBIN Mapaenenunen; Kyo;
M3MEPEHUs], CBOHCTBA MPSIMOYTOJILHOTO
napajuieJiennne 1a

70

TeopeMa 0 JuaroHajav npsamMoyrojJbHOro
napajuiejicnuneaa u Teopus 3 HeC

71

CrepeomeTpHyecKre U MPUKIATHbIE 3a]a4H,
CBA3aHHBIC CO BCTPEYHBIM PACIIOJIOKEHUEM
10 NIPSIMOM U INIOCKOCTH.

72

IToBTOpEHUE: CKpEIMBaHUS IPSIMBIX,
NapaJuIeJIbHBIX INIOCKOCTEN B CTaHIAPTHBIX
MHOT'OTPaHHUKAX.

73

[Mapa napaiesbHbIX UI0OCKOCTEH,
CKPEIIMBAIOIINXCS TapaIlIeIbHO APYT APYTY,
PacCToOAIHNE MEKAY CKPECIHTUBAHUAMU
HEOOXOIUMO IS IIPOCTHIX YCTaHOBIICHHBIX
YCTPOMCTB.

74

Paccrosaue oT ToUKH J0 IIJIIOCKOCTH,
pacCcTosiHue OT HpHMOﬁ J10 IIJIOCKOCTHU

75

Boruncnenue paccTossHUN MeXIy
CKPEILUBAHUSAMYU YUUTBIBAETCS C IOMOIIBIO
OTNIOPHOM IJIOCKOCTH




76 TpéxrpaHHbIl yrou, 3HaK JUIsl TPEXTPAHHBIX 1
yrinos. Teopema [Incaropa, BEIBOAEI
KOCHHYCOB M CHHYCOB ISl TPEXTPaHHOT O
yriaa

77 OneMeHTHI cepruuecKoi TeOpHu: 1
reo/Ie3NUEeCKIe JIMHAU Ha 3eMiIe

78 KonrponsHas padota "Y1l 1 JambHOCTE" 1

79 Cucrematu3zanus 3HaHui "MHOTOTpaHHUK U 1
€ro 3JeMeHTH!"

80 IIupamuna. Bunsl nupamunel. [IpaBunbHas 1
nupamuia

81 IIpusma. Ilpsmas 1 HaKJIOHHAS IPU3MBL. 1
[IpaBunbHasg mpu3Ma

82 IIpsmoii napaienenunen, IpsiMOyIroibHbII 1
napajuiesienunes1, Kyo

83 Brinyknble MHOTOrpanHuKky. Teopema 1
Diinepa

84 Brinykiibie MHOTOTpaHHUKH. Teopema 1
Oiinepa. [IpaBuibHbBIE U TOTYTIPaBUIIbHbBIE
MHOTOIPaHHHUKH

85 KonTtponsHas pabora "MHororpanaukn” 1

86 [ToHsiTHE BEeKTOpa HA MJIOCKOCTH U B 1
IPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 PasHOCTh BEKTOPOB 1

89 IIpaBuiio napannenenunena 1

90 ‘YMHOKEHHE BEKTOpa Ha YUCJIIO 1

91 BekTopHOe mpunoKeHue Ha OCHOBE TPEX 1
BEKTOPOB, HE BXOJSIIUX B OJHY INIOCKOCTh

92 CkansipHO€ MPOU3BEACHUE 1

93 BrrunciieHue yria Mexay BEKTOpaMHU B 1
MPOCTPAHCTBE

94 IIpocreiimue 3aa4u ¢ BEKTOpamMu 1

95 IIpocreiimue 3a1a4u ¢ BEKTOpaMu 1

96 IIpocreiimue 3aga4uu ¢ BEKTOpaMu 1

97 IIpocreiimue 3a1a4u ¢ BEKTOpaMu 1

08 O00011IeHre U CUCTeMAaTH3alKs 3HAHUH 1

99 O0600I1IeHHEe ¥ CHCTeMAaTH3alns 3HaAHUH 1

100 | Urororas koHTpOIBHAA paboTa 1

101 | Urorosas koHTpoibHAs paboTa 1

102 | O6oOmeHue U cUCTEMAaTH3AIMS 3HAHHHA 1

OBILIEE KOJIMYECTBO YACOB I10 102

I[MTPOI'PAMME




11 KINNACC

Ne Tema ypoka KosnyecTBo yacoB Jlarta DJIEKTPOHHBIE 11K
n/n Beero | KonrposnbHbie IIpaktuueckue H3yUYCHHUs oOpazoBarel
paboThl paboThl pecypcsl

1 006b&M Tea. OObeM MPSAMOYTOJIBHOTO Mapajyieienune/a 1

2 3anaun 00 ynBoeHHH Ky0Oa, 0 KBagpaType Ky0a; 0 TpUCEKIIUH 1
yria

3 CrepeoMeTpHUeCcKIe 3aJaqH, CBI3aHHBIE C 00BEMOM 1
MPSIMOYTOJIBHOTO TapajlyIeNieIuIe a.

4 IMpukiaHbIe 3a1a9H, CBSI3aHHbIC ¢ BBIYHCICHUEM 00beMa 1
MPSIMOYTOJIBHOTO TapajlyIeNeIuIe a.

5 OO0BEM IPAMBIX IPH3M 1

6 CrepeoMeTpruUIECKAe 3a/1auH, CBSI3aHHBIC C BEIYMCIICHHEM 1
00BEMOB TIPSMBIX MTPHU3M.

7 IpuKIIaIHbIC 33/1a9H, CBSI3aHHbIE ¢ 00BEMOM MPAMBIX ITPU3M 1

8 Berunciienue 066eMOB Tel ¢ TIOMOIIBIO OTIPEIETICHHOTO 1
unTerpaga. O6BEM HAKJIIOHHOM TIPU3MBI

9 Beruncienme 066eMOB TeI ¢ TIOMOIIBIO OTIPEAEIEHHOTO 1
unTerpana. O0BEM HpaMUJIBI

10 | dopmyna o6veMa mupamubl. OTHOMIEHHE 0OHEMOB THPAMHIBI 1
101 OOIIMM YIIIOM

11 | dopmyna o6vema mupamuapl. OTHOIICHHE 00HEMOB TUPAMHUIIBI 1
101 OOIIIMM YIIIOM

12 | CrepeomeTpuuecKue 3a1aun, CBA3AHHBIE C 00bEMaMK 1
HAKJIOHHOHU IIPU3MBL

13 | CrepeoMeTpuuecKue 3a1aut, CBA3AHHBIE C 00bEMaMK IIHPAMUL. 1

14 | TIpuknagueie 3agaun Mo Teme «OOBEMBI TE», CBI3aHHbIE C 1
00bEMOM HAaKJIOHHOW IPHU3MBI.

15 [puxknaaneie 3agauu o TeMe «OOBEMBI TE», CBSI3aHHBIC C 1
00bEMOM MUpPAMH/IBL.

16 | IlpumeHeHre 00beMOB. BbluncieHre pacCTOsSHMI JI0 IWIOCKOCTH 1

17 | KonrposnbHast pabora "O6béM MHOTOrpaHHUKA" 1

18 | Iunuugpuyeckas MOBEPXHOCTH, 00Pa3yomas HHIHHIPUIECKYIO 1
MOBEPXHOCTh

19 | Humuwap. [MpsMoit KpyTiabid mutiHEAp. [1Iomans ToBepXHOCTH 1
[MJIMHIpA

20 | Konnueckas TIOBEPXHOCTD, 00pasyrolas KOHHIECKYO 1
oBepxHOCTh. KoHyc

21 | Ceuenme KOHyca IIOCKOCTHOCTH, OCHOBAHHS TApaJlIENBHOM 1
TIOCKOCTH

22 | VceueHuslif KoHyc. M300paskeHre KOHYCOB U yCEUEHHBIX 1
KOHYCOB

23 | TInoma b MOBEPXHOCTH TIOBEPXHOCTH | TIOJTHAS TOBEPXHOCTH 1
KOHycCa

24 | TInoma b MOBEPXHOCTH MOBEPXHOCTH U MOJIHAS TIOBEPXHOCTD 1
KOHycCa

25 | CrepeoMeTpHYECKHE 3aJa4YH 110 JOKA3aTENBCTBO U 1
BBIYHCIICHHIO, TOCTPOCHHUIO CEUCHHH IIIIMH/IPA, KOHYCa

26 | CrepeoMeTpHUECKHE 3aJa4H 110 JOKA3aTENBCTBO U 1
BBIYHCIICHHIO, TOCTPOCHHUIO CEUCHHH IIIIMH/IPA, KOHYCa

27 IpukiaaHbIe 33a49H, CBA3aHHBIC C IMIMHAPOM 1

28 IpukiaaHbIe 33a49H, CBA3aHHBIC C IMIMHAPOM 1

29 | Cdepa u miap 1

30 | IMepeceuenue chepsl U mapa ¢ MWIOCKOCThI0. Kacanwe mapa u 1
cthepa mmockoctHOCTH. BUj 11 m300pakeHue mapa

31 | Mepeceuenue chepsl U mapa ¢ WIOCKoCcThi0. Kacanue mapa u 1
cthepa mmockoctHOCTH. BUj 1 m300pakeHue mapa

32 | Vpasuenue chep. [lnomans cdepsl U ee yacrei 1

33 | Cummerpus cdepbl 1 mapa 1




34 | CrepeoMmeTpuuecKue 3a1a4u [0 J0Ka3aTelbCTBO 1 1
BBIYHCIICHUIO, CBSI3aHHBIC CO Cepoil i IapoM, MOCTPOCHHEM UX
CCUYCHHH MIIOCKOCTHOCTH

35 | CrepeoMeTpuuecKue 3a1a4u [0 J0Ka3aTebCTBO 1 1
BBIYHCIICHHIO, CBSI3aHHBIE CO Cepoii M MapoM, TIOCTPOCHUEM HX
CEYEHMH MII0CKOCTHOCTHU

36 | IlpukiagHble 3a1a4M, CBI3aHHbBIE CO chepoil U mapom 1

37 | IloBTOpEHME: OKPY HOCTD HA IIIOCKOCTH, PACUeT B 1
OKPYKHOCTH, CTaHJIAPTHBIE MTO00HS!

38 | Pa3nuyHble BADHAHTHI TEJI MHTEJUIEKTA i MHOTOIPAHHUKOB 1

39 | 3amauu mo teme "Tesa ¥ maHesb KOMIIbIoTEpa" 1

40 | 3amauu mo teme "Tesa ¥ maHesb KOMIbIOTEPa" 1

41 | KontponbHas padoTa "Tea U maHeau ynpasjieHus' 1

42 | O6béM nununapa. Teopema 06 00bEME MPAMOTO HUIMHIPA 1

43 | Beruaucienme 06bEMOB Tell C TIOMOIIBIO OTIPEAEICHHOTO 1
naTerpana. O0bEM KoHyca

44 | IInomaay GOKOBOM M IHOJIHAS TOBEPXHOCTH KOHYyCa 1

45 | CrepeoMeTpUUECKHE 3a/1aUH, CBSI3aHHBIE C BHIYMCIICHHEM 1
00BEMOB IIMJIHH/IPA, KOHyca

46 [puknagaeie 3aga4un mo Teme "OOBEMBI 1 TOBEPXHOCTH 1
noBepxHocreii Ten"

47 | O6béM miapa u mapoBoro cekropa. Teopema 06 00beMe Imapa. 1
[Tnomwans chepol. CTepeoMeTpHUUECKHE 3a1a4H, CBA3AHHbIC C
BBIYHCIICHHEM 00BbEMOB Il1apa, IapoBOro CErMEHTA U [IAPOBOTO
CEeKTOpA.

48 | Ipuknagusie 3a1a4u 1Mo TeMe «OOBEMBI TE», CBA3AHHEBIE C 1
00bEéMOM 11apa 1 mioiansio cdepbl. COOTHOMICHHUS MEXKTY
IUIOINAISIMUA IOBEPXHOCTEH U 00bEMaMHU Tel

49 | mpUBeCTH TENO B IPOCTPAHCTBO. M3MeHeHue 00beMa mpu 1
nomo6un. CTepeoMeTprUUECKUE 3a/1aul, CBA3aHHBIE C
BBIYHCIIEHHEM 00BhEMOB TeJI U TUIOIIA/IeH TOBEPXHOCTH.

50 | KontpossHas padota "Ilioma m moBepXHOCTH H 00BEMBI 1
KpyTIJbIX Tea"

51 | Iewxkenus npoctpaHcTBa. OTOOpaKeHus. J[BIKEHHS 1 1
paBeHcTBO hurypsl. O0IIHE CBOICTBA ASHCTBHIA

52 | Buasl IBIKEHUN: MapauiebHEIN epeHoC, IIEHTPATbHAS 1
CHMMETpHS, 3epKaIbHas CHMMETPHSI, TIOBOPOT BOKPYT IPSIMOH.

53 | IMpeo6pasosanus momobus. [psamas u cdhepa Ditnepa 1

54 | I'eoMeTpHYECKHE 3a1a9H 10 MPUMEHEHHIO JIBHKEHUS 1

55 | KoutpossHas pabota "BekTopsl B mpocTpaHcTe" 1

56 | O6obmiaroree mopropeHue 11 MOHSTHIT B METOIOB Kypca 1
reomerpun 10—11 kmaccoB, cucreMaTH3anys 3HAHUH:
«[lapanienbHOCTh MPSMBIX U INIOCKOCTEH B IPOCTPAHCTBEY

57 | O6o6miaromiee moBropenue 11 MOHATHIT U METOIOB Kypca 1
obyuenus 10—11 kmaccoB, cucteMaTH3anus 3HaHUH: «BekTopsI
B IIPOCTPAHCTBEY

58 | O6obmiaromiee moBropenre 11 MOHATHI U METOIOB Kypca 1
obydenns 10—11 kmaccoB, cuctemaru3ays 3HaHUH: « BeKTOpBI
B IIPOCTPAHCTBEY

59 | O6obmiaromiee mosropenre 11 MOHATHI U METOIOB Kypca 1
o0yuenus 10—11 kmaccoB, cuctemaTtusanus 3HaHM: «O0beM
MHOTOTPaHHUKA

60 | O6obmwaroiee moBTopeHue 11 MOHATHIT 1 METOIOB Kypca 1
o0yuenus 10-11 knmaccoB, cuctematusanus 3HaHUA: «O0beM
MHOTOTPaHHUKA

61 | O6obwaroiee moBTopeHue 11 MOHATHIT 1 METOIOB Kypca 1
o0yuenus 10—11 kmaccoB, cuctemMatusanus 3HaHui: «[Lmomanu
MOBEPXHOCTH U 0OBEMBI KPYTJIBIX TEI)

62 | O6obwaroiee moropeHue 11 MOHATHI 1 METOIOB Kypca 1




o0yuenus 10—11 kmaccoB, cuctematusanus 3HaHuit: «ILnomanu
MOBEPXHOCTH U 0OBEMBI KPYTJIBIX TE)
63 | Hrorosast KOHTpOJIbHAS paboTa 1
64 | Wrorosast KOHTpOJIbHAS paboTa 1
65 [ToBTopenue, 0000IICHIE U CHCTEMATH3allUs 3HAHHUN 1
66 | Mcropus pasBuTHs CTEPEOMETPHU KaK HAYKH U €€ POIIb B 1
Pa3BUTHH COBPEMEHHBIX HHXKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH
67 | Wcropust pa3BUTHs CTEPEOMETPHN KaK HAYKH U €€ POJIb B 1
Pa3BUTHUH COBPEMEHHBIX HHIKCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH!
68 | Mcropust pa3BUTHs CTEPEOMETPHN KaK HAYKH U €€ POJIb B 1
Pa3BUTHUH COBPEMEHHBIX WHIKCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 8 0

YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET




