


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 NUCIMIUIMH. 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 PEIICHHH 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 TMPO(PECCHOHATBHO 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 OBJAQJCHUEC METOJAMH PEIICHMS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
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
oOydJaronmmxcsi, IMMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
yYMEHUH, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBaHHe (GyHKIIMOHATBHOU I'PaMOTHOCTH, peeBaHTHOM
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTyalUsiX ¥ IPU M3YUYEHUU IOPYIHMX Y4YEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMyIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl PEIIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a]1a4, UHTEPIPETUPOBATh U OLIEHUBATh MOIYUYEHHbIE PE3YIIbTaThI.

OTINYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKJIIOYEHHE B KYypC
CTEpEOMETPUM B Hayajle €ro M3yuyeHus 3a/Jay, peUlaeMblX Ha YpPOBHE
MHTYUTHUBHOT'O MTO3HAHUA, U ONPEAECIEHHBIM 00pa30oM OpraHM30BaHHas paboTa Haj
HUMH, 4YTO CIOCOOCTBYIOT PA3BUTHUIO JIOTMUYECKOTO M 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-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Yy
YyYaIIUXC B Kypce CTEPEOMETPUM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIepUpOBaHUE 00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNS.

OcHoBHbIE copeprkaresibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacupeneNéHHbIM [0 TroJaM oO0ydeHwus,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOYydYarolUUXcs, pacuIupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpun oTBoAUTCA 2 yaca B Henento B 10 kinacce u 2 4ac B
Hezemo B 11 kmacce, Bcero 3a iBa roga o0yuenus - 136 yueOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapamnensHOCTh NPSMBIX 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 TJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’p, KyO, nmapaiesenumne]; TOCTPOCHUE CEUCHUM.

[lepnieHAUKYISAPHOCTD MPSIMOU U IUIOCKOCTHU: NEPIECHANKYJIISPHBIC MPSIMbIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCNbHBIE W TEPHCHAUKYJIAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YrOJ, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKUUsT  (GUrypbl Ha  TUIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEM: NPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa o TpEX MEepIEHINKYIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yromapHas
Mpu3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAsS MPHU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
napajuiesienune]; U ero cpoucrtsa. [lupamupma: N-yroimpHas nupamuja, TpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHTbl Mpu3Mbl U nupamuiabl. [IpaBuibHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeka’ap v ukocaxap. CeueHus: Npu3Mbl U IUPAMU/IBI.

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



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM TMOBEPXHOCTH W TIOJHOM MOBEPXHOCTH MPSIMOW TIPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOUIEHUS MEXKAY TUIOIIAISIMU
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEll.

11 KIIACC

Tena Bpamenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HIAHAPUIECKOU
MOBEPXHOCTH, OCh ILIWJIMHJIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN MoBepXHOCTU. KOHyC: OCHOBaHuME U BEpILIMHA, 00pa3yromias
M OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpasymollye U BbICOTa; OCHOBaHMS U OOKOBAsI TIOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, IUaMeTp; IJIOMAIb MOBEPXHOCTH ChEpHI.
B3aumnoe pacnonoxxenue cepbl U MIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
10111 Chephl.

N300pakeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

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

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Te. Teopema 06 00béMe
NPsIMOYTOJIBHOTO Tapajuiesnienunena M ciaeactBuss u3 He€. OO0bEM LUIUHIPA,
koHyca. O0BEM 1mapa u mIomass chepsl.

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

Ceuenus mwiMHIapa (TapaJyIelbHO W TNEPHEHAMKYJSIPHO OCH), CEUCHHUS
KOHyca (mapaJuieIbHOE OCHOBAHMIO M NPOXOJAIIEE Yepe3 BEPIUHHY), CEUEHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0cKOCTH U B npocTpaHcTBe. CI0KEeHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. 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.
Brruncnenne yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.

INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TMpeaMeTa
«MaremaTrka» XapakTepu3yrTCs:

I'paknanckoe BocnMTaHUE:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKON MO3UIIUHA O0YYAIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIEeCTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHUU,
poLenyp TpaxIaHCKOTo oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTH, YBAXKCHHS K
IIPOLIIOMY Y HACTOSALIEMY POCCUMCKOW MAaTE€MAaTHUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTeMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIKCHUM B JIPYTUX HayKaX, TEXHOJOTHsX, cdepax

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

c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHMUS,
CBSI3AaHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOIr0; 0CO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYMBOTO OYAYILETO.

JcTeTHYeCKOEe BOCIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MUPY, BKIIOYass JCTETUKY MAaTEeMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKICHUN;
BOCITIPUMMYHBOCTBIO K MATEMATUYECKUM ACIIEKTAM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U
OT/AbIXA, perymispHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPLICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM
JEATEIIbHOCTBIO.



TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
pa3nuuHbiM  chepam  MPO(ECcCHOHATBHOW  JACSTENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M e MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymed mnpodeccu U peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caMO00pa30BaHUI0 Ha MPOTSHDKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AKTHBHOMY
Y4aCcTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4y MaTEMAaTUYECKON HAIPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMHPOBAHHOCTBIO HKOJIOTHYECKON KYJIbTYpbl, MOHUMAHUEM BIIUSHHUS
COLIMAJIbHO-PKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHUE MPHUPOJHON M COIMATBHOM
Cpelpl, OCO3HaHWEM TJ00aJbHOTO  XapakTepa HSKOJOTHYECKHX MpoOliem;
OpUEHTallMel Ha MPUMEHEHHE MaTeMAaTHMYeCKUX 3HAHWM JJIs pelieHus 3ajaad B
o0nacTh OKpy’Kawolled cpeabl, IUIaHUPOBAaHHUS IOCTYNKOB M OLIGHKM UX
BO3MO>KHBIX MTOCIIEJICTBHUH JIJIsI OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYECKON HayKH Kak c(epbl 4YelIOBEYECKON MAeATEeIbHOCTH, JTaloOB €&
pa3BUTUS W 3HAYMMOCTH [IJIsl Pa3BUTHS LMBUIU3ALMU; OBIAJICHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTUYeCKOW KyJIbTYypOW KaK CpEICTBOM TIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYIO U MCCIIEAOBATEIbCKYIO NEATEIbHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHUS IMPOTpPaMMbl YUSOHOTO TMpeaMeTa
«MareMaTHKa XapaKTEPHU3YIOTCS OBJIAJCHUCM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUSMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMU
oelcmseusiMuU, YHUBEPCANbHbIMU PeCYTAMUBHBIMU OCUCTBUIMU.

1)  Vuueepcanvnvie = nosmasamenwvuvie  Oelicmsus, — 0becneuusarom
Gdopmuposarue 06a3068bIX KOSHUMUBHBIX NPOYECCO8 0DYYAIOWUXCS (0C8OeHUe
Memoo08  NO3HAHUSL — OKpYJcalowe2o  Mupa,  NpuMeHeHue  JOSUYECKUX,
UCCIe008amMeNbCKUX ONepayuli, yMeHutl pabomams ¢ uHgopmayueti).

ba3oBble Jjornyeckue n1eiicTBUSA:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TMOHATUH, OTHONIEHWUH MEXAY IOHATUAMH, (OPMYIUPOBATH
ONpENCIICHUS  TOHATUH; YCTAHABIIMBAaTh CYIIECTBCHHBIM  NpPH3HAK
KJIacCU(UKALMU, OCHOBAHUA AJIi OOOOIIEHHS W CpaBHEHUS, KpUTEPUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYJIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHCE,
YCIIOBHBIE;

BBISIBJIATH ~ MAaTEMAaTHMYE€CKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

JienaTh BBIBOJABI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JIEYKTUBHBIX W
WHYKTUBHBIX YMO3aKJIIOUEHH M, YMO3aKIIIOUEHH 110 aHATIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEP)KICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOJNTHh TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBECHHBIC
CY’KJICHUS U BBIBOJIbBL;

BBIOMpATh Ccroco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB peIICHUSA, BBHIOMpATh HamboJee MOAXOAANIMK ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciieoBare/ibCKye JAeiiCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIBCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpEUYUE, MpolIemy,
yCTaHaBIWMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITUIO, MHCHHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
Oo0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaMU;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pE3yJibTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MIPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TIPOIECCa, a TaKKe BBHIJIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISBJIATH AepUUINTH MHPOPMAINK, TAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsI PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMALMIO W3  HMCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaNIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IMyYHBIX BUAOB U (POPM MPE/ICTAaBICHMUS,

CTPYKTYpUPOBaTh MHPOPMAIIUIO, IPEACTABIATh €€ B pa3InYHbIX Popmax,
WLTIOCTPUPOBATH IpapuuecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOpMaIuu 110 CaMOCTOSITEIILHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvuvie  KOMMYHUKAmMUGHble  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYUATOUWUXCSL.
OO01menue:

BOCIpUHUMATh H  (GOPMYyIHUPOBATh CYXKICHHSI B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOUKY 3pEHMsI B YCTHBIX U NHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7aui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ybTar;

B X0JI€ 00CYKIEHMs 3a7aBaTh BOIIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
poO0JIeMBbI, pelIaeMoOi 3a/1a4M, BHICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
peuIeHus; COMOCTaBIATh CBOU CYXIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3iM4yMe€ U CXOJCTBO IMO3ULUH; B
KOPPEKTHOM popme popMyIUpOBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJIbTaTbl  PEIIeHHs  3aJadyd,  JKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMAaTh W HUCIHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyJIbHON pabOThI IPH PENICHUH YU4eOHBIX 3a/1a4; TPUHUMATH 11EJTh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensTh BUAbI padoT, JOTOBAPUBATHCA, 00CYXKIATh MPOIECC
U pe3yabTaT paboThl; 000011aTh MHEHUS HECKOIBKHUX JIFOJICH;
y4acTBOBATh B TPYMIOBBIX (hopmax paboThl (00CykIeHMs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI YacTh pPaOOTBI WU
KOOPJIIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH dI€HAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanvuvie  pecynamuenvlie  Oelicmsus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4¥, BEIOUPATh CIIOCO0 pereHUs
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUM ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPLIAEMBIX JIEUCTBUU M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;



BJIQJETh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTPOJIA TMpolecca u
pe3yibTaTa pelieH!sl MaTEMaTUYECKOM 3a1auH;

e TMpPEABUAECTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IpU PpELICHUU
3a7laul, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATH
INPUYMHBI JTOCTHKEHUS WIM HEIOCTHXKEHHSI PEe3yJIbTaTOB JIEATEIIBHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBaTh MOHATUIMU: TOUKA, IPsIMAsi, TNIOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUM M CIEACTBHUS U3 HUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1aY.

OnepupoBaTh MOHATHIME: MTAPATUICTLHOCTD U TIEPIICHANKYISIPHOCTD MPSMBIX
Y TUIOCKOCTEM.

KnaccudunmpoBate B3aMHOE pPaCHOJIOKEHHE TMPSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh TMOHATHSIMH: ABYTPAaHHBIA YroJj, TPaHW ABYTPAHHOTO Yria,
pebpo ABYTpaHHOTO yTja; JUHCHHBIM Yrojl ABYTPAHHOTO YIJIa;, TpajayCHas mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHHUK, BBIMYKIJIBIA ¥ HEBBITYKIIbIHI
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHHUKA, MPAaBUIIbHBI MHOTOTPAaHHUK.

Pacro3naBaTh OCHOBHBIE BHAB MHOTOTPAHHHUKOB (MMHpaMuia; TpHU3Ma,
IPSIMOYTOJIBHBIN MMapaJuiesienuries], Ky0).

KnaccudunmpoBarb ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBAaHHS  JUIs
kinaccuukanuy  (BBIMYKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPAHHHUKH; TIPSIMBIE ¥ HAKJIIOHHBIE MPU3MBI, TTApaJUICICTUTICbI).

OnepupoBaTh MOHATUSMHU: CEKYIas MIIOCKOCTh, CEUEHNE MHOTOTPAHHHUKOB.

OOBICHATH TPUHITUIIBI TOCTPOCHUS CEUYSHUH, UCTIONB3YS METO/I CIICIOB.

CtpouTh CceueHUS MHOTOTPAHHUKOB METOJOM  CII€JIOB,  BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTE)KH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y.

PemaTte 3a1aun Ha HAXOXKACHUE TEOMETPUICCKUX BEIIMUUH 10 00pa3IaM Hin
QNITOPUTMaM, TPUMCHSS W3BECTHBIC AaHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MAaTEMAaTHUYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUN MEXKTY IBYMSI
TOYKAaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIMMHUCS MPSIMbIMHU.



Pemmars 3aaun Ha HaxOXKIACHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3iam Wiu
QNTOPUTMaM, NPUMEHSS W3BECTHBIC AHAIMTUYECKAE METOABI NPHU PEIICHUHN
CTAaHJAPTHBIX MATEMATHMYECKUX 3aJa4 HA  BBIYMCIEHUE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCA NPAMBIMH, MEXKIYy NPSIMOM M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
nupaMuja) ¢ TMpUMEHEHHEeM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
IUIOLIA/IIMU TOBEPXHOCTEH, 00bEMAMHU TOI0OHBIX MHOTOIPAaHHUKOB.

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

W3Bnekath, mnpeoOpa3oBbIBATH M HWHTEPHPETUPOBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTAaBICHHYIO Ha YepTexax U
pUCYHKaX.

[TpumensaTs reomeTpuueckue (HakTbl Ui PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

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

[IpuBOIUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAE H
JKW3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIM3UPOBATH pPEAbHBIC
CUTyallud W IPUMEHATb HM3YYCHHBIC IIOHATUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYecKu C(HOpPMYIMPOBAHHONW MPOOJIEMbI, MOJAEIUPOBATH pPEaJbHBIC
CUTyallud Ha S3bIKE TE€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEINU C
WCIIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMUH.

11 KJIACC

OnepupoBaTh TOHIATHIAMHU: [WIWHIAPUYECKAs TOBEPXHOCTh, OO0pa3yroOIIe
MUJIUHAPUYECKON  TIOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
o0pa3yrolre KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBaTh Tena BpauieHus (IMIMHIP, KOHYC, cdepa U 1miap).

OOBIICHATH CIIOCOOBI TTOTYUYEHHUS TEJ BPAIICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BHICOTA
CeTMEHTA; IIapOBOW CJIOH, OCHOBaHHE IAPOBOTO CIJIOS, BHICOTA IIAPOBOTO CIIOS;
IApOBOM CEKTOP.

Beraucnsate  00BEMBI M TUIOMIAMM  TOBEPXHOCTEH TN  BpalieHus,
TEOMETPUUYECKUX TEJ C TPUMEHEHUEM (HOpMYII.



OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy #
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

BbIYUCHISATE COOTHOIICHHS] MEXIY IUIOMIAIASIMU MOBEPXHOCTEH U 00BEMaMuU
MOJIOOHBIX TEJI.

N300pakath um3ydaemple (UTYpHl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB IMPOCTHIX 00bEMHBIX
dburyp: BUJl cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HMHPOPMALUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO Ha YepTexkax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINMONHATL JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha YUCJIO0, OOBSCHSITh, KAKHMU CBOMCTBAMH OHU 00J1a/1at0T.

[IpuMeHSTh MpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIE
BEKTOPBI.

Haxoauts cymMmmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJspHOE TMPOU3BEIAEHUE, PpACKIAAbIBATh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT.

[IpumensaTy TeoMmeTpuueckue (akThl YISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANnoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemate mpocreiilliie reoMeTpUuYecKUe 3a/laud Ha NMPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOT'O METOA.

Pemate 3amaum Ha [0Ka3aTEIbCTBO MATEMATHYECKUX OTHOIICHUWA W
HaxO0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 10 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIC METO/IbI PH PEIICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3aa4.

[IpumeHaTs OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUU CTEPECOMETPUUECKHUX 3a7ad.

[IpuBOIUTH MpPUMEpPHl MATEMAaTHUYECKHUX 3aKOHOMEPHOCTEM B MpUPOAEC H
YKW3HU, PACIIO3HABATh MPOSIBIICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEabHBIC
CUTyalldd W TPUMEHSATh HU3YUYEHHBIE TOHSATHUA B MPOLECCE IOMCKA PEIICHUS
MaTeMaTU4YecKu CPOPMYJIMPOBAHHON MPOOJIEMBbl, MOJACIUPOBATH pPEaAbHbIE



CUTyallMH Ha S3bIKE TE€OMETPUM, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 334U, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX M IIIIOCKOCTEH
3 [lepnieHIUKYISIPHOCTD MPSIMBIX U 12
IIJIOCKOCTEN
4 VYTibl MEXAY IPSIMBIMU U TNIOCKOCTSIMH 10 1
5 MHororpanHuk# 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEeHMS, pACCTOSTHUSA U YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
1 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 15
2 OOBEMEBI TN 20
3 Temna BpameHus 20
4 [ToBTOpeHME, 0606III€HIEG, 13 1
cUCcTeMaTH3aIus 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

Ne Hdara uudposbie
Tema ypoka Koutpoabsnbie IIpakTuyeckue
n/n Bceero H3yYeHUS o0pa3oBaTe/ibHbIE

padoThI padoThI pecypenI

OCHOBHBIC TIOHATHS CTEPEOMETPUH: TOUKA,
npsiMasi, II0CKOCTbh, IPOCTPAHCTBO.
IIpaBuia n300pakeHus Ha PUCYHKAX: 1
P P 2 pacy 05.09.2023
M300paXeHUS IIOCKOCTEH, apalieIbHBIX

IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsTHS: IEpeceKaronIrecs MIOCKOCTH,
MepeceKaroIrecs mpsiMasi U TIOCKOCTh 07.09.2023

[TonsiTHs: IEpeceKaronIrecs MIOCKOCTH,
NepeceKaroIrecs npsmasi ¥ IIOCKOCTh 12.09.2023

3HAKOMCTBO C MHOTOI'paHHUKAMH,

n300pakeHre MHOTOIPaHHUKOB Ha 1 14.09.2023

PUCYHKaX, HAa MPOCKIUOHHBIX YEPTEIKAX

HauanpHble cBeieHUS 0 KyOe U Mupamu/ie,
UX pa3BEPTKU U Moaenn. CeueHns 1 19.09.2023

MHOTI'OI'paHHUKOB

HauanbHble cBefieHHs 0 KyOe U mupamu/e,
ux pa3BEépTKu U Mozenu. CedeHus 1 91.09.2023

MHOI'OI'paHHUKOB

TToHsATHE 00 aKCHOMATUYECKOM

IIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI 1 96.09.2023

CTCPCOMCTPHU U CIICACTBUA U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS U3 HUX

28.09.2023

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HUX

03.10.2023

10

11

12

13

[TonsiTrie 06 akcMOMaTHYECKOM
IIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUU U CICACTBUS U3 HUX

B3anmuOe pacnoyioxkeHue npsmMbIX B
IIPOCTPAHCTBE: IepeceKarouecs,
NapajuleIbHbIE U CKPEILIUBAOIUECS
IIpsIMbIE

HapaJ'IJ'IGJ'IBHOCTB MPpAMBIX U IJIOCKOCTEHN B
MMPOCTPAHCTBE: MMAPAJUICIIBHBIC IIPAMBIC B
MMPOCTPAHCTBE; MApAJUICIIbBHOCTDb TpéX
MMPAMBIX

HapaJ'IJ'IGJ'IBHOCTB MMPAMBIX U ILIOCKOCTEH B
MMPOCTPAHCTBE: HapaJ'IJ'ICJ'IBHOCTB HpﬂMOﬁ u
INJIOCKOCTH

05.10.2023

10.10.2023

12.10.2023

17.10.2023

14

Vw1 ¢ COHAITpaBJICHHBIMU CTOPOHAMU

19.10.2023

15

16

Yrois Mexay NpsIMBIMU B ITPOCTPAHCTBE

Yrois Mexay NpsSIMBIMU B IIPOCTPAHCTBE

24.10.2023

26.10.2023

17

[TapanienbHOCTh IIOCKOCTEH:
napasuiesbHbIe MII0CKOCTH

07.11.2023




18

CBolicTBa napasuieIbHbIX IIOCKOCTEN

09.11.2023
[Ipocteiimme mpocTpaHCTBEHHBIE (PUTYPHI
19 Ha TUIOCKOCTH: TETPadp, KyO, 14.11.2023
napaieNenure;|
20 [TocTpoenue ceueHuit 16.11.2023
21 [TocTpoenue ceueHuit 91.11.2023
KonTpomapHas padora o Teme "Ipsimbie u
22 IJIOCKOCTH B IIPOCTPAHCTBE.
HapaJIJIeJILHocI:T)L I'TII;[MBIX ¥ TUIOCKOCTEH" 23.11.2023
IlepneHAUKyYIAPHOCTD NPAMON U
23 TUTOCKOCTH: TIEPIICHINKYJISIPHBIC TIPSIMBIC B 98.11.2023
NIPOCTPAHCTBE
24 [TpsMble napanenbHble U
NEPIEHIUKYIISPHBIE K IJIOCKOCTH 30.11.2023
o5 [IpssmMble napayenbHble U
MEePIEHANKYIISIPHBIC K TTTIOCKOCTH 05.12.2023
26 [Ipu3Hak nepHneHANKyISIPHOCTH IPSIMOU U
MJIOCKOCTH 07.12.2023
97 [Ipu3Hak nepneHaAuKyISIPHOCTH NMPSIMOK U
IJIOCKOCTH 12.12.2023
28 Teopema o0 psIMOM NTEPIIEHANKYIISIPHOU
IUIOCKOCTH 14.12.2023
29 TeopeMa 0 npsIMO¥ ITEPIIEHAUKYIIIPHOU
IUIOCKOCTH 19.12.2023
30 Teopema o psiMO¥t IepIIEHANKYIIPHON 21.12.2023




IIJIOCKOCTH

31

32

33

[leprieHauKyIsIp U HAKIOHHBIE:
paccTosiHUE OT TOUKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH

[leprieHauKyIsIp U HAKIOHHBIE:
paccTosiHuE OT TOYKHU 0 TUIOCKOCTH,
paccTosiHUE OT IPSIMOM 0 TIOCKOCTH

HepneHz[HKynﬂp M HAaKJIOHHBIC:
pacCTOAHHUEC OT TOUYKH 0 IINIOCKOCTH,
pacCToAHUC OT HpHMOﬁ J0 IINIOCKOCTH

26.12.2023

28.12.2023

09.01.2024

34

[IepnieHauKyIsp ¥ HAKJIIOHHBIE!
PacCTOsSIHUE OT TOYKH [0 IIJIOCKOCTH,
pacCTostHUE OT MPSAMOM 10 MIOCKOCTH

11.01.2024

35

36

VYTIIBI B IPOCTPAHCTBE: YIOI MEKIY
IIPSIMOM M INIOCKOCTBIO
JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl
JBYT'PaHHOI'O yTIila

16.01.2024

18.01.2024

37

JIByrpaHHBIN yroJ1, TUHEHHBIN YToJl
JIBYT'PaHHOI'O yTJIa

23.01.2024

38

39

[lepneHAMKyIIPHOCTD IIJIOCKOCTEM:
MPHU3HAK NEPIEHANKYISIPHOCTH ABYX
IIJIOCKOCTEMN

[lepneHIMKYIAPHOCTH MIIOCKOCTEN:
IPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEMN

25.01.2024

30.01.2024

40

[IepnieHAUKyYIAPHOCTD IUIOCKOCTEN:
HNpHU3HAK HEPIEHIUKYIIAPHOCTH ABYX
IIJIOCKOCTEMN

01.02.2024




41

TeopeMa 0 TpEX NEPHEHANKYIISIPAX

06.02.2024

42

43

TeopeMa 0 TpEX NEPHEHAUKYIISIPAX

Teopema o Tpéx nepneHAuKyIsIpax

08.02.2024

13.02.2024

44

KonTtponpsHas pabora mo Temam
"[leprieHAUKYISPHOCTD MPSAMBIX U
miockocTe" u "Vl MeXy NpSIMbIMU U
IUIOCKOCTSIMM"

15.02.2024

45

Ilonstue MHOI'OrpaHHUKa, OCHOBHBIC
9JICMCHTBI MHOI'OI'PAaHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOT'OTPAHHHUKH pa3BépTI<a
MHOT'OT'paHHHUKa

20.02.2024

46

[Ipu3ma: N-yronpHas pu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIpsIMasi U HAKJIOHHAs
pU3MbL; OOKOBasl U MOJIHASI TIOBEPXHOCTh
IIPU3MBI

22.02.2024

47

48

49

[Tapannenenunen, NpsAMOYTOJIbHBII
napaiesIenune]] 1 ero CBOMCTBa
[Iupamuna: N-yronpHasi nupamMuaa, rpaHu
¥ OCHOBaHUE NMUPaMHUJIbl; OOKOBas U
MI0JIHASl IOBEPXHOCTh TUPAMUJIBL;
IpaBWIbHAs U YCEUEHHAS TUpaMU1a
[IpaBuibHBIE MHOTOIPAaHHUKH: TIOHSATHE
MMPaBUJIBHOTI'O MHOT'OT'paHHUKA,
IpaBUJIbHAasA NprU3Ma U NIpaBUJIbHAA
nupaMHIa; IIpaBUIbHAsA TPEYroabHas

27.02.2024

29.02.2024

05.03.2024




nMpamMuia U NpaBWIbHBIA TETpa’ap; KyO

50

51

52

[IpencraBienue o npaBUIbHBIX
MHOTOT'PAaHHHUKAX: OKTadp, JOJACKAdIp U
UKOCa’Ip.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIbHO TOUKH, MPSMOM, MIIOCKOCTH.
DNeMEHThl CAMMETPUU B TUPaMUIAX,
napajuiejenuneaax, mpaBuiIbHbIX
MHOTOI'PaHHHUKAX

Brruncnenue 31eMEHTOB MHOTOTPaHHUKOB:
pEOpa, TuaroHanu, yribl

07.03.2024

12.03.2024

14.03.2024

53

[Tnomans OOKOBOH MOBEPXHOCTH U TIOJTHOM
MOBEPXHOCTHU IPSIMOM IPU3MBI, TUIOIIATb
OCHOBaHHUH, TeopemMa 0 OOKOBOI
MIOBEPXHOCTHU IPSIMON IIPU3MBI

26.03.2024

54

[Tmomane 60KOBOI MOBEPXHOCTH U
MMOBEPXHOCTHU MPABUILHON MUPAMUIBI,
TeopeMa O TIoaau 60KOBOH
IIOBEPXHOCTH YCEYEHHOU MUPAMUBI

28.03.2024

55

56

57

KonTponbhas pabota no teme
"MHororpasHuku"

[TousaTtue 00 00BEME

O0BEM TUpaMHUTBI

02.04.2024

04.04.2024

09.04.2024

58

O0BEM TUpamMuabI

11.04.2024

59

O06BEM nupamMuIb!

16.04.2024




. 1
60 O0BEM TUpaMHUTBI 18.04.2024
61 O06BEM pu3MBbI 1 93.04.2024
62 O0BEM TIPU3MBI 1 95 04.2024
N 1
63 O0BEM pu3MBbI 30.04.2024
64 KonTtponpHast padora no Teme "OO0bEMBI 1
MHOTOI'PaHHUKOB" 07.05.2024
[ToBTOpeHue, 06001IeHNE CCTeMaTU3 AU
65 3HaHu#. [locTtpoeHue ceueHmii B 1 14.05.2024
MHOT'OI'paHHHKE
[ToBTOpeHue, 0600IIEHNE CUCTEMATH3AITIS
3HaHUH. BeIYKClIeHHEe PaCCTOSHUN: MEXIY
66 JIBYMsI TOUKaMH, OT TOYKH J0 MPsSIMOM, OT 1 15.05.2024
TOYKH 0 TIIOCKOCTH, MEXITY
CKPEIIHUBAIOIIUMUCS TTPSIMBIMU
67 Wrorosast KoHTpOJbHAS paboTa 1 91.05.2024
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHIS
3HaHWI. Berancnenue yrios: Mexmay
68 CermI:IBalomHMHc;I MPSIMBIMHA, MEXKITY 1 93.05.2024
OPSMOM U TIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEX]Ty MJIOCKOCTSAMU
OBIIEE KOJIMYECTBO YACOB 110 68

I[TPOIT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hdara uudposbie
Ne n/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero H3y4eHust o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 BexTop Ha IUIOCKOCTH U B IIPOCTPAHCTBE 1
P POCIp 05.09.2023
2 CioKeHue U BEIUMTAaHUE BEKTOPOB 1
P 07.09.2023
3 YMHOkK€EHHE BEKTOPA HA YUCIIO 1
p 12.09.2023
Pa3noxxeHue BekTopa 1o TpemMm
4 HEKOMILIaHapHBIM BekTopaMm. [IpaBuio 1
P paM. ’p 14.09.2023
napajuiesieumne/a.
Permienue 3aga4, CBI3aHHBIX C
5 OpUMEHEHUEM IIPABIJI IEHCTBUHU C 1
P P 19.09.2023
BEKTOPaMH.
Pemenne 3ama4d, CBSI3aHHBIX C
6 MIPUMEHEHHUEM MPAaBUII JEHUCTBUH € 1
BEKTOpaMH
[TpssMoyTonbHAs cHcTeMa KOOPIAHHAT B
7 npoctpadcTse. KoopanHaTel BEKTOpA. 1
pocTp ! P p 21.09.2023
[Tpocreiimme 3aaun B KOOpIUHATAX.
Yron mexay Bekropamu. CKanspHOe
8 1
MIPOU3BEACHUE BEKTOPOB. 26.09.2023
9 VYron mexnay Bekropamu. CkaspHoe 1

MMPOU3BCACHUC BCKTOPOB




Brluncnenue yrioB Mexy IpsIMbIMUA U

10 TIJIOCKOCTSIMH. 28.09.2023
1 Berurcnenue yriioB Mexy MpsSIMbIMU U
IIJIOCKOCTSIMU
KoopanHatHO-BEKTOPHBINA METOI ITPU
12
pEIIeHUU TEOMETPUICCKUX 3a/1a4. 03.10.2023
13 O06o06maromuii ypok 1mo Teme « Bekropbl
B IIPOCTPAHCTBE»
Kontponbnas padota no Teme «BeKkTopsl
14
Y KOOPJIMHATHI B TPOCTPAHCTBE 05.10.2023
Cdepa u map: uUeHTp, paanyc, IuaMeTp;
15
TIJIOIA b TIOBEPXHOCTH CEpPHI. 10.10.2023
16 Cdepa u map: neHTp, paanyc, AuameTp;
TIJIOIA]Th TIOBEPXHOCTH Chephl
B3avmHoe pacnonoxexue coepbl 1
17 NJIOCKOCTU; KacaTesibHasA NA0CKOCTb K cdepe;
naowaab chepsbl. ber 12.10.2023
B3avmHoe pacnonoxeHue coepbl 1
18 M/IOCKOCTM; KacaTeNbHas NA0CKOCTb K chepe;
naowaab chepbl
N306parxeHne coepsbl, Wapa Ha NAOCKOCTH.
19 CeyeHue wapa. 17.10.2023
N306parxeHne coepsbl, Wapa Ha NAOCKOCTH.
20 CeueHue wapa
N306parxeHne coepsbl, Wapa Ha NAOCKOCTH.
21 CeyeHue wapa
LnuHApUYEecKan noBepxHoCTb.
22 O6pasytolme LMANHAPUHECKON 19.10.2023




23

NOBEPXHOCTU, OCb LIUANHAPUYECKON
NoBepPXHOCTW.

UnamMHapuyeckan noBepxHOCTb.
Ob6pa3sytowme UMAMHAPUYECKon
NoBepPXHOCTU, OCb LIUIMHAPUYECKOM
NOBEPXHOCTH

24

25

UnnmHap: ocHoBHas n 6okoBas
NnoBepxXHOCTb, 06pa3ytoLLas U 0Cb; NAOLWaAb
6OKOBOM U NONHOMN NOBEPXHOCTMU.
UnnnHgp: ocHoBHas 1 bokoBas
NoBepxHOCTb, 06pa3yloLLas 1 0Cb; NAoOLWaab
H60OKOBOI1 U MOSIHOWM NOBEPXHOCTU

24.10.2023

26

MN306pakeHne LUAMHAPA Ha MOBEPXHOCTHU.
PassepTKa umamHapa. CeyeHua uuamnHapa (
NAIOCKOCTbIO, NapaniesibHoM Uim
nepneHAMKYNAPHON OCK LMANHAPA)

27

28

MN306paxkeHne uuanHApPa Ha NOBEPXHOCTHU.
PassepTKka unanHapa. CeveHua uuanHapa (
NAIOCKOCTbIO, NapaniesibHoM Uim
nepneHAMKYAApHOWM OCK UMAMHAPa)
KoHuyeckas noBepxHOCTb, 0bpasytoume
KOHWYECKOM NOBEPXHOCTU, OCb U BEPLUNHA
KOHWYECKOMN NOBEPXHOCTH

26.10.2023

07.11.2023

29

KoHuyeckas noBepxHOCTb, 0bpasyowme
KOHWYECKOM NOBEPXHOCTU, OCb U BEPLLUHA
KOHWYECKON NOBEPXHOCTH

30

KoHyc: ocHoBaHMe 1 BeplunHa, obpasytoluas
M OoCb; nnolaab 60KoBOM 1 NOAHOMN
NOBEPXHOCTM.

09.11.2023




31

32

33

34

KoHyc: ocHoBaHWe M BepluMHa, 0b6pasytoLuas
M oCb; Nsiowaab 6OKOBOM U NOJIHOM
NoBEPXHOCTH

YceyeHHbIl KOHyC: 0bpasytoLue 1 BbICOTa;
OCHOBaHWe 1 6oKoBasA NOBEPXHOCTb.

YceyeHHbIl KOHyC: 0bpasytoLme 1 BbiCOTa;
OCHOBaHMe 1 6oKoBasA NOBEPXHOCTb.

M306parkeHne KOHyca Ha NOBEPXHOCTMU.
PasBepTKa KoHyca. CeyeHUn KoHyca
(nnockocTblo, NapannenbHo OCHOBAHUIO, U
NIOCKOCTbIO, NPOXOAALLEN Yepes BEPLUNHY)

14.11.2023

16.11.2023

35

M306parkeHne KoHyca Ha MOBEPXHOCTMU.
Pa3BepTKa KoHyca. CeueHus KoHyca
(nnockocTblo, NapannesbHO OCHOBAHUIO, U
MIOCKOCTbIO, MPOXOAALLEN Yepes BEPLUNHY)

36

37

38

KomOunamums ten BpareHus u
MHOTOTPAHHUKOB
Komb6unamnus ten BpaiieHus u
MHOT'OI'PAHHUKOB
KomOunanwms Ten BparieHus u
MHOTOI'PAHHUKOB

21.11.2023

39

MHororpanHuK, OMCaHHBIA OKOJIO
cdepsr; cepa, BIUCaHHAS B
MHOTOTPaHHUK WX B TEJIO BPALIECHUS

40

MHOrorpasHHuk, ONUCaHHbINA OKOJIO
cdepsr; cdepa, BnUcaHHAs B
MHOTOTPAHHUK WJIH B TEJIO BpaIICHUS

23.11.2023

41

ITonstue 00 00BéMe. OCHOBHEIE

28.11.2023




CBOMCTBA 00BEMOB Tell

ITonsarue 00 00Béme. OCHOBHEIE

42 . )
CBOMCTBa 0OBEMOB Tel
43 [Tonstue 06 06béMe. OCHOBHBIE
CBOWCTBa 0OBEMOB TeII
44 O0BéM IMHIIpa, KOHYCa 30.11.2023
45 O06bEM UIHMHIIpa, KOHYyCa
46 O0BéM IHHIIpa, KOHYCa
47 O0BéM rapa u miomaab ceps 05.12.2023
48 O6béM 11apa u momaab cepsl
49 O06BEéM mapa u rwiomaas cheps
[Tono6HbIe Tena B MPOCTPAHCTBE.
50 COOTHOIICHUST MEXKIY TUIOIIAISIMU
MOBEPXHOCTEH, 06’L§D}//IaMI/I I;[l0§o6HLIX Ten 07.12.2023
[Tono6HbIe Tena B MPOCTPAHCTBE.
51 COOTHOIICHUST MEXKIY TUIOIIAISIMU
MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX TET
59 KonTponbnas pabora no remam "Tena
BpaeHus" u "O6beMbl Ten" 12.12.2023
[ToBTOpeHue, 06001IeHNE 1
53 cucremaru3anus 3HaHuiH. OCHOBHBIE
¢burypsl, GakThl, TEOPEMBI Kypca 14.12.2023
TUTAHUMETPUHI
[ToBTOpenue, 0600IICHNE U
o4 cucreMaTtu3aius 3HaHuil. OCHOBHbIE

¢burypsl, GakThl, TEOPEMBI Kypca




IIaHUMETPUHN

55

56

57

58

59

[ToBTOpeHuEe, 0600IIEHNE U
cucrtemaTu3aius 3Hanui. OCHOBHEIC
¢burypsl, hakThl, TEOPEMBI Kypca
CTEpEOMETPUH

[ToBTOpeHuEe, 0600IIEHNE U
cucteMaTtu3anus 3HaHui. OCHOBHBIC
¢burypsl, hakTel, TEOPEMBI Kypca
CTEPEOMETPUH

[ToBTOpEeHME, 0000IIEHNE U
cucreMmarusanus 3HaHuii. OCHOBHbBIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHAMETPUH

[ToBTOpEeHue, 06001IeHNE 1
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpEeHuEe, 06001IeHNE 1
cucTeMaTH3alus 3HaHUH. 3a1aun
TUTAHUMETPUH U METOJIbI UX PCIICHHUS

19.12.2023

60

[ToBTOpeHme, 0600IEeHNE U
cUCTEMAaTH3ans 3HAaHUNA. 3a1aun
TUTAHUMETPUHU U METOJIbI UX PEIICHHS

61

[ToBTOpeHme, 0600IEeHNE U
cucreMaru3anusa 3HaHui. OCHOBHEIE
¢burypsl, GakThl, TEOPEMBI Kypca
CTepEOMETPUH

62

[ToBTOpeHUEe, 0600IIeHNE 1




cucremaru3anus 3HaHuii. OCHOBHBIE
¢burypsl, GpakThl, TEOPEMBI Kypca
CTepEOMETPUH

[ToBTOpEeHUE, 0600IICHNE 1
cCucreMaru3anuda sHanuii. OCHOBHEIE

63 1
¢burypsl, hakThl, TEOPEMBI Kypca
CTepEOMETPUH
[ToBTOpeHME, 0600IICHNE 1

64 cucreMaTu3anus 3Hanuil. OCHOBHBIC 1
¢burypsl, hakTel, TEOPEMBI Kypca
CTepPEOMETPUU

65 HroroBast koHTpoIbHAs paboTa

66 [ToBTOpeHue, 06001IeHNE 1 1
crcTeMaTH3aIus 3HaHU

67 [ToBTOpenue, 0600IIEHNE U 1
CHCTeMaTH3allus 3HAHU

68 [ToBTOpEeHuEe, 06001IeHNE 1 1
crcTeMaTH3aIus 3HaHUH

OBUIEE KOJIMYECTBO YACOB 10 68

[NPOT'PAMME




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

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






