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MNOACHUTEJIBHASA 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 OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEIILHOTO pPAa3BUTHUSA
JUYHOCTU 00yYarOIXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAalmpeIMETHBIX U
IPEAMETHBIX PE3YJNbTATOB OOYyYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX y4eOHbIX TUCHUIUIMH. Pa3BuTne y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€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
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yydalmxcs, a TakKe KauyecTB MBIIUJICHHUS, HEOOXOAMMBIX [UIs aJanTaluud 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 MbIUIEHHE, (HOPMUPYEMOE MPU HU3YYEHUU OOYHarOIIUMUCS
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 (pU3MKH.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O0NacTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIUalbHOro ObITHs, (opma
OTPaXXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIELIIHOIO MO3HAHUS W aKTHUBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU

oOpazamMu O0ObBEIMHSAET pa3Hble BUABI y4eOHOM M TPYIOBOM N1€ATEIHLHOCTH,
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SBJIIETCSI OJHUM W3 TPO(PECCHOHATBHO BAKHBIX KAdeCTB, MOITOMY aKTyallbHA
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 06a30BOM
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
0 CTEIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM 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
3HAHMX B MPOPECCUOHAITBHON JEATETHHOCTH.

JlocTikeHne 1enu OCBOCHMSI MPOTpaMMbl  O0ECIIEUMBACTCS 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 (opmMupoBaHme yMeHHs pacro3HaBaTh Ha YEpPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TeJla BpaIllCHUS;

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

e (opMupoBaHHME yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHATHSAMH O
MHOTOTPaHHHUKAX ¥ 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 COJEPIKAHHUEM;

e pa3BUTHE  UHTCIUIGKTYaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJaronmmxcsi, IMMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
yYMEHUH, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATHHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX
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 PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYUYEHHBIE PE3YyJIbTATHI.

OTIMYUTENHEHONM OCOOCHHOCTHIO MPOTPaMMBbl SIBIISIETCSI BKIIIOUEHHUE B KypC
CTEPEOMETPUM B HAdaJle €ro HW3y4dyeHWs 3a]ad, peEIIacMbIX Ha YPOBHE
MHTYUTHUBHOTO MO3HAHUS, U ONpPeeIEHHBIM 00pa30M OpraHu3oBaHHas padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYaIIUXCA B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJjad Ha  OIEpPUPOBaHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNS.

OcHOBHBIE cozeprkaTelibHble TUHUU Kypca «l'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
oOy4eHHs Ha YPOBHE CpeTHEro 0011ero oopa3oBaHusl.

Conepxanne o0Opa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenel€éHHbIM [0 rojaaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEA0BATENIbHO U MOCTYIATEIbHO, 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 YYEGHOM IIVIAHE

Ha u3ydenue reoMetpun oTBOAUTCA 2 yaca B Henenmo B 10 kiacce u 1 yac 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  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpelmuBarommecs npsMmbele. [lapamiensHOCTh TPAMBIX 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
IJIOCKOCTH: T€Tpa’p, KyO, nmapaiesenumne]; TOCTPOCHUE CEUCHUM.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapauUIeIbHbICE W TEPICHAUKYIJIAPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NpsMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHAUKYJISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUYKHU JI0 IUIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKUUsT  (GUrypbl Ha  TUIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEM: NPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yromapHas
NpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
napajuiesienune]; 1 ero cpoucrtsa. [lupamupma: N-yrompHas nupamuja, TpaHd 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
MpaBUIbHAS THUPAMUIA; NpPaBWIbHAA TPEYTrOJibHAs NUPAMHUAA W MPABUIIBHBIN
teTpadap; kyO. IlpencraBieHne o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMU/IBI.



CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMHUAax, Mapajulesienunenax,
MPaBUWJIbHBIX MHOTOTPAHHUKAX.

BrluncieHne 3J€MEHTOB MHOTOIPAaHHUKOB: péOpa, aAuaroHaiu, yTJbL.
[Tmomaas OOKOBOM MOBEPXHOCTH M IIOJHOM TMOBEPXHOCTH TMPSIMOU TMPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHHOW TTHPAMUIBI,
TeopeMa O IUIomaad yced€éHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MUPAMUJIBI, TPU3MBI.

[Tono6nple Tenma B mpocTpaHcTBe. COOTHONIICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU NTOI00HBIX TEJL.

11 KIIACC

Tena Bpamenust

[Munuaapuueckas HOBEPXHOCTb, oOpa3yromiue LUIMHAPUYECKON
HNOBEPXHOCTH, OChb UWIMHIPUYECKON MOBepXHOCTU. LlumuHap: ocHOBaHMS U
OOKOBas TMOBEPXHOCTh, OOpa3zylollas M OCh; IUIONMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYEeCKOW moBepXHOCTH. KOHyC: OCHOBaHuUE U BeplInHa, 00pa3yromas
U OCh; IUIOMAAhr OOKOBOM ¥ TOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3ylollue U BbICOTa; OCHOBaHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETP; IJIOLIAAb MOBEPXHOCTU chepHl.
B3aumnoe pacrnosiocxkeHue cepbl U MI0CKOCTH; KacaTellbHas MIOCKOCTh K cdepe;
10 b ChEpHI.

N3o0pakeHue Tel BpallleHHs Ha TIJI0CKOCTH. Pa3BépTka UIMHApPA U KOHYCA.

KomOuHanmu Tenm BpamieHus ¥ MHOTOTPAHHMKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BNUCAHHAST B MHOTOTPAHHUK, WU TEJO
BpaIeHusl.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 00 00béMe
NPsIMOYTOJIBHOTO Tapajuiesnienunena M ciaeactBuss u3 He€. OO0bEM LUIMHIpA,
KoHyca. O0BEM 11apa U TI0IaAb Chephl.

[Tonobubie Tena B mnpoctpaHcTBe. COOTHOIICHHS MEXIYy IUIOMIAIIMU
NOBEpXHOCTEH, 00bEMaMU OTOOHBIX TEJI.

CeueHus mwiMHApa (AapaJUIeIbHO M NEPHEHAMKYJSIPHO OCH), CEYCHHS
KOHyca (mapajuielbHO€ OCHOBAHMIO M TPOXOJAIIEE Yepe3 BEPILUHY), CEYCHUS
nrapa.

BeKkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE



Bekrtop Ha mnockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapammenenunena. Pemenwe 3amay, CBSA3aHHBIX — C
NpUMEHEHUEM TMpaBWJl JACUCTBUH ¢ BekTopaMu. lIpsMmoyroipHas cucTema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreifmue 3agaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE NPOU3BEIECHHUE BEKTOPOB.
Briuncnenne yrioB Mexy MNPSMBIMHU U TIOCKOCTAMHU. KoOpAnMHATHO-BEKTOPHBIM
METO/I TP PEIICHUH T€OMETPUUYECKUX 3a]1aY.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSA MPOTPaMMbl y4E€OHOTO TMpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHM,
IpoLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPakIaHCKON UJICHTUYHOCTH, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYUBOrO OyAYILETO.

JcTeTHYeCKOe BOCIIUTAHUE:

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

Pdu3nyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM LIEHHOCTH TPYAOIIOOMS; UHTEPECOM K
paznuuHbiM  chepam  NMpPO(PECCHOHAIBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIN BHIOOP



Oynymel mnpodeccnrt W peaqu30BBIBaTh COOCTBEHHBIC >KM3HCHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HAa TMPOTSHKEHUH BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEeMaTUYECKON HAIPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMHPOBAHHOCTHIO DKOJOTHYCCKON KYyJIbTYphl, TMOHUMAHHUEM BIIHSHHSI
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUEHTallMell Ha MPUMEHEHHE MaTeMAaTHMYeCKHX 3HAHMM JUIsl pelieHusl 3aj1ad B
0o0JaCTH  OKpy’Karomieil cpefpl, IUIAHUPOBAHUA TOCTYNKOB M OIICHKA UX
BO3MOXKHBIX MOCJIEACTBUM JIJIs1 OKPYKAIOIIEH Cpe/Ibl.

IleHHOCTH HAYYHOTO MIO3HAHMSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTeMaTUYECKOW HayKHh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTH, 3TaroB €&
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KyJIbTYpOH KaK CpPEICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYI0 M HCCIEAOBATENbCKYIO JIEITEbHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHHS IMPOTpPaMMbl YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmeus, — 00ECneyUBaAOm
Gdopmuposarue 6a3z08bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS (0C8OEHUE
Memoo08  NO3HAHUSL — OKpYJcalowe20  Mupda,  NpuMeHeHue  JO2UYECKUX,
UCCIe008amMeNbCKUX ONepayuli, yMeHutl pabomams ¢ uHgopmayueti).

ba3zoBble ornueckue aAefcTBUA:

e BBIABIIATh U XapaKTEPHU30BaATh CYIIECCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIHUPOBATH
OTIpEJICICHUs] ~ TOHSATUH; YCTAaHABIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJIacCU(UKALMU, OCHOBAHUA AJIi OOOOIIEHHS W CpaBHEHUS, KpUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpoBaTH W  MNPeoOpPa30OBHIBATH  CYXKICHHS:
YTBEPAHUTEIIbHBIE W OTPHUIATEIbHBbIC, CAWHWYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHBIE;
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e BBUBISITH  MaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTUBOpeursi B (paKTaxX, JAaHHBIX, HAONIOJACHUSIX W YTBEPXKICHHSIX;
npemjiaraTb ~ KPpUTEPUM UL BBIABICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e JleJaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
OPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KIICHUS U BBIBO/IbI;

e BbIOMpaTh cHoOcO0 pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUMAHTOB peELIEHUs, BBHIOMpaTh Hauboiee MNOAXOAAIIMN € Y4ETOM
CaMOCTOSITEJIbHO BbIJICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHMS;
(dbopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (OopMUpOBaTh  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSATEJIEHO CILJITAHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBbEKTa, SBJIECHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENILHO (hOPMYTUPOBATH OOOOIIIEHUS M BBIBOJBI MO PE3yJIbTaTaM
IPOBEAEHHOTO HAOMIOIEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHUI;

e TMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IMPOLIECCA, A TAKXKE BbIIBUTATh
IPEATOJIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora c undopmanueii:

e BBIABIATH AeUIMTHI MHOOPMALIUK, JAHHBIX, HEOOXOJAUMBIX IIJIi OTBETa
Ha BONPOC U AJIA PELICHUS 3a]1a4H;

e BbIOMpaTh UH(OpPMALMIO U3  MCTOYHUKOB  PA3jMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPENCTABIICHNUS,

e CTPYKTYpUpOBaTh MHGOPMAIIUIO, IPEJICTABIATh €€ B Pa3Iu4HbIX (HopMax,
WTIOCTPUPOBATH TpadUuecKy;

e OLEHUBATH HaAEKHOCTD uH(pOopMaIuu 1o CaMOCTOSTEJIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecneuusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

11



OO01menue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOUYKY 3pEHMsI B YCTHBIX U NHUCbMEHHBIX TEKCTaX, /JaBaTh IOSCHEHUS IO
XOJy pelleHus 3a7aui, KOMMEHTHPOBATh ITOyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEeHM 3a7aBaTh BOIPOCHI 110 CYIIECTBY O0CYKIaEMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCJIEHHBIC Ha TIOUCK
pELICHUS; COMOCTAaBISATh CBOM CYXKAEHUS C CYXICHUSMHU JPYTux
YYaCTHUKOB JAHaiiora, oOHapyXUBaTh pa3IM4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme popMyIUpOBaTh pa3HOIIACUs, CBOU BO3PAXKECHHUS;
NPEACTaBIATh  pE3yJbTaThl  PEIICHHd  3aJa4yd,  SKCIEPUMEHTAa,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YU4ETOM 3a/1a4 MPE3eHTAuU U OCOOEHHOCTEN ay JUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOH U
WHIUBUTyJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHHUS HECKOIBKHX JIFOJICH;
y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI W
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMH YJE€HAMHU KOMAaH/IbI,
OIICHMBATh KA4€CTBO CBOETO BKJajJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.
Camoopranuzamnus:

COCTAaBJISITH IJIaH, AITOPUTM PELICHUS 3a]1a4H, BBIOMPaTh CIOCO0 pelieHus
C YU4ETOM MMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEMH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUHN C Y4ETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPILIAEMBIX JEHCTBUNA M MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB;
BJIaJeTh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTPOJIA Ipolecca u
pe3yibpTaTa peleHuss MaTeMaTUYECKON 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTh IIPH DPEIICHHUH
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAMIEHHBIX OLUIMOOK, BBISIBICHHBIX TPYIHOCTEH;
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e OIICHMBATh COOTBETCTBHE pe3yJjbTaTa IEeIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI
10 KITACC

OmnepupoBaTh MOHATHIMH: TOUKA, IPSMasi, INTOCKOCTb.

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

OmnepupoBaTh MOHIATHSAMU: MAPATUICTBHOCTD U MEPICHINKYIISIPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccuduiupoBaTh B3auMHOE paCIONOKEHUE MPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yTOJl, TPaHU JABYIPAaHHOTO YTIIa,
peOpo IBYTpaHHOTO yTIJia; JMHEWHBIM YTroj JBYTPAaHHOTO YIJIa; TpalycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHHMK, BBIMTYKJIBIA W HEBBITYKIIBIHI
MHOT'OTPaHHHK, 2JIEMEHTHl MHOTOI'pPaHHHKA, TPABUIILHBII MHOTOTPAHHUK.

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

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KjJaccuuKanuy  (BBINYKJIBIE W HEBBINYKIbIE MHOTOTPAaHHHUKH; TPaBUJIbHBIC
MHOTOTPaHHHKH; TIPSMbIE ¥ HAKJIOHHBIE TIPU3MBI, TApaJUICIICITUTIC]IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBACHATH PUHIIUIIBI IOCTPOCHHSI CEUSHHH, MCTIONB3YsI METO/T CIICIOB.

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

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOJbl TPU PEHICHUU
CTaHJAPTHBIX MAaTEMAaTUYCCKHUX 3aJ]]ad Ha BBIYMCICHHE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNrOpuTMaM, TMPHUMEHSS W3BECTHbIE AHAJIUTUYECKHE METOIbl IpU PELICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKHX 3aJad Ha BBIYHCICHUE YIJIOB  MEXIy
CKPEUIMBAIOIIUMUCS  MPSMBIMH, MEXKIy TMPSIMOH ¥ IUIOCKOCTBIO, MEXIY

IIOCKOCTAMU, ABYTI'PAHHBIX YIJIOB.
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Boerancnsate 00bEMBI M TJIOMIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nUpaMyua) ¢ TMpUMEHEHHeM (OpMys; BBIYUCIATH COOTHOLICHUS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekarb, MpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

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

[IppuMeHATP  MpPOCTEHIINE NPOrpaMMHBIE  CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJMYYECHHBIE 3HAHHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYecKd C(HOPMYIHPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIU C
UCITO0JIb30BAaHUEM T€OMETPUUYECKUX MTOHATUI U TEOpPEM, anmnapara anreopsbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTh, OO0pasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacnio3naBaTh Tena BpauieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPAILECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATHIMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTAa, BBICOTA
CEerMEHTa; I1apOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

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

OmnepupoBaTh TOHATUAMH: MHOTOTPAaHHHK, BIHCAHHBIM B chepy u
ONKCAaHHBIM OKOJO cdepbl; cdepa, BOMCAHHAE B MHOIOIPAHHUK WIH TEJO
BpalllCHUS.
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Bb4uchsTe COOTHOLICHUSI MEXIY IUIOMAAIMHU MOBEPXHOCTEH M 00bEMaMu
0TOOHBIX TEJI.

N3o00paxath u3yuyaemble (UTYpbl OT PYKH U C MPUMEHEHHEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbIIONHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
dburyp: Bua cBepxy, cOOKy, CHU3Yy; CTPOUTH CEUECHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE IEWCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIO, OOBACHTh, KAKUMH CBOMCTBAMHU OHH 00JIaJJaIO0T.

[IprMeHATH IpaBUIIO NIapaJUIEIICIIUAIIEAA.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMIJIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPaMH, CKaJspHOE IIPOU3BEICHUE, PACKIA[bIBaTh BEKTOpP 1O JBYM
HEKOJUIMHEApHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMUHAT.

[TpumensTh TeomeTpuueckue (HakThl i PEUICHUs] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIararoluX HECKOJIbKO 1Iar0B PEIICHUs, €CJIU YCIOBHS IPUMEHECHUS
3aJI1aHbI B SIBHOH (hopme.

Pemare mpocreimne reoMeTpuyecKUe 3a1adyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlarp 3amaum Ha [0OKa3aTesbCTBO MATEMAaTHYECKUMX OTHOLICHHW W
HAX0XkJIEHHWE FeOMETPUUECKUX BEJIMUMH M0 00pa3lam WM alropuT™Mam, MpUMEHsIs
V3BECTHBIE METO/IbI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKUX 3a1a4.

[IpumeHaTs mOpocTedlne IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3aay.

[IpuBOINTHE NpHUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKA3HH, paCIIO3HABATh IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJy4EeHHbIE 3HAHUS HaA IPAKTHUKE: aHAJIMU3UPOBATH DPEaJIbHbBIC
CUTyallud W IPUMEHATb WU3YYCHHBIC IIOHATUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIHPOBAHHONW MPOOJIEMBbI, MOJEIUPOBATH peajbHbIC
CUTyallul Ha A3BIKE TEOMETPUM, MCCIEAOBATH IIOCTPOCHHBIE MOJIEIHA C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpeM, ammapaTa anreOpbl; pemaTh
[IPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOXKIEHUEM T€OMETPUUECKUX BEIUYUH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
Konrposbuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
bubnuoreka [{OK
1 Beenienue B crepeomMeTpuio 10 https://m.edsoo.ru/7f415b90
5 [IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. 12 1 Bubmorexa OK
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN https://m.eds00.ru/ 7415090
3 [lepnieHIUKYISIPHOCTD MPSIMBIX U 12 bubmorexa LIOK
S —— https://m.edsoo.ru/7f415b90
bubnmorexa LIOK
4 Vbl MeX Iy NPAMBIMA M IIIOCKOCTAMHU 10 1 https://m.edso00.ru/7f415b90
bubmmoteka IIOK
5 MuororpasnuKy 11 1 https://m.eds00.ru/7f415h90
bubnmorexa LIOK
6 OGBEMBI MHOTOTPAHHHKOB 9 1 https://m.eds00.ru/7f415b90
bubnunorexa LIOK
7 IloBTOpEHME: CEeueHus!, paCCTOSHUSA U YTJIbI 4 1 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne /i Konrpoubusie IlpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
Tena Bpamenns 12 https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
O6BEMmBI TEN 5 1 https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
BekTopel ¥ KOOpIMHATEI B TPOCTPAHCTBE 10 1 https://m.edso00.ru/7f415b90
[ToBTOpenue, 06061IeHNE, 7 1 Brbmotexa LIOK
CHCTeMATH3AIAL SHAHM https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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KaneHngapHo-TemaTu4eckoe niaHUPOBaHUe

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
o Tema ypoka Konrpoabnbsie IIpakTHyeckue Aara unpposeIe
n/n Bceero u3yyeHusi oOpasoBaTejbHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE OHSTHS CTEPEOMETPUU: bubnnoreka [JOK
TOYKa, MpsAMasi, IIOCKOCTb, https://m.edso0.ru/7f415b90
npocrpancTso. [IpaBuna
1 n300pakeHNs Ha PUCYHKAX: 1
M300paXeHUS IIOCKOCTEH,
napajiesIbHbIX MPSAMBIX (OTPE3KOB),
Cepe/IMHbI OTpe3Ka
[TonsTus: nepecekaronuecs bubnnoreka [JOK
2 TUIOCKOCTH, TIEPECEKAOIIHECs MpsiMast 1 https://m.edsoo.ru/7f415b90
U TUIOCKOCTb
ITonsaTHA: nepecekaromuecs bubnuoreka [IOK
3 TUIOCKOCTH, TIEPECEKAOIIHECs MpsiMast 1 https://m.edsoo.ru/7f415b90
U TUIOCKOCTb
3HAaKOMCTBO C MHOTOI'paHHHKaMHU, bubnnoreka [JOK
4 n300pa’keHre MHOTOTPaHHUKOB Ha 1 https://m.edsoo.ru/7f415b90
PUCYHKaX, Ha MPOEKIIMOHHBIX
yepTexax
HauanbHble cBefieHUs 0 KyOe u bubnuoreka [IOK
5 nUpaMyuie, UX pa3BEPTKH U MOJIEIH. 1 https://m.edsoo.ru/7f415b90
CeueHnnst MHOTOIpaHHUKOB
6 HauanpHabie cBenenns o kyoe u 1 bubnmuotexa [JOK

18
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NApaMuJIe, X pa3BEPTKU U MOJIEIIH.
CeueHnst MHOTOIpaHHUKOB

https://m.edsoo.ru/7f415b90

IToHsATHE 00 AKCUOMATUYECKOM

bubmuorexa [JOK

7 MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI https://m.edsoo.ru/7f415b90
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsiTHE 00 aKCHOMATHYECKOM bu6mmoreka [IOK
8 [IOCTPOCHHUH CTEPECOMETPUH: aKCHOMBI https://m.edsoo.ru/7f415b90
CTCPEOMETPHUH U CICACTBHS U3 HIX
[TousiTHE 00 AaKCHOMATHYECKOM bubmuorexa [JOK
9 MMOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI https://m.edso0.ru/7f415b90
CTEPCOMETPHUH H CIICJICTBUS U3 HUX
[TonsiTne 06 akCHOMAaTHIECKOM bu6mmoreka [IOK
10 MMOCTPOCHHUH CTEPEOMETPUHU: AKCHOMBI https://m.edso0.ru/7f415b90
CTEPCOMETPHUH H CIICJICTBUS U3 HUX
B3aunmHoe pacnionokeHue npsMbIX B bubnuotexa [JOK
1 MPOCTPAHCTBE: MEePeCeKaroIuecs, https://m.edsoo0.ru/7f415b90
MapajuIeNIbHbIC U CKPEIIUBAIOIINECS
MpsSIMbIC
[TapannenbHOCTh NPSIMBIX U bubnuotexa [JOK
IUIOCKOCTEH B MIPOCTPAHCTBE: https://m.edsoo0.ru/7f415b90
12 napajuie/ibHbIe TIPSMbIC B
MIPOCTPAHCTBE; MAPAIUICILHOCTD TPEX
MPSIMBIX
[TapannenbHOCTh OPSIMBIX U bubnuorexa [JOK
13 IUIOCKOCTEH B MPOCTPAHCTBE: https://m.edsoo.ru/7f415b90
[TapamrensHOCTE IPSIMON U
TJIOCKOCTH
14 VYTIbl ¢ COHANpaBIE€HHBIMU bu6mmoreka [JOK
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CTOpOHAMHU

VYros Mexay NpsIMBIMU B

https://m.edsoo.ru/7f415b90

bu6mmoreka [IOK

15 :
HPOCTPAHCTRE https://m.edsoo0.ru/7f415b90
16 VYros Mexay NpsMbIMU B Bubmiorexa LHOK
[POCTpaHCTBE https://m.edsoo.ru/7f415b90
17 [TapannenbHOCTh MIOCKOCTEM: Bubmmotexa [IOK
APATIETBHEE TIOCKOCTH https://m.edso0.ru/7f415b90
bubmuorexa [JOK
18 CaoiicTBa napamieiabHbIX MIIOCKOCTEN https://m.edso00.ru/7f415b90
[Ipocreiine npocTpaHCTBEHHbBIE bubnnoreka [JOK
19 (GUrypbl Ha TIOCKOCTH: TETPAdIP, https://m.edsoo.ru/7f415b90
Ky0, mapasienenumnes
bu6nmoreka [JOK
20 ocTpoenue ceuenmit https://m.eds00.ru/7f415b90
bu6mmorexa [IOK
21 Hocrpoenue ceuenui https://m.edsoo.ru/7f415b90
KonTponbHas padbota no teme bubnnoreka [JOK
22 "IIpsiMble ¥ TTOCKOCTH B https://m.edsoo.ru/7f415b90
npoctpaHcTse. [lapamiensHOCTD
MPSIMBIX U IIJIOCKOCTER"
[lepneHMKyIAPHOCTD NPSMOM U bubnnorexka [JOK
23 IUTOCKOCTH: TIEPIICHANKYISIPHBIC https://m.edsoo.ru/7f415b90

MpsiMbI€ B IPOCTPAHCTBE
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[IpsiMble mapasienbHele U

bubmuorexa [JOK

24 ]
IEPIEHUKYJIAPHBIE K IIOCKOCTHU https://m.edso0.ru/7f415b90
o5 I[IpsiMble apajLIeNbHbIE U bubnnorexa LIOK
HepHeHUKYIApHbIE K IIJIOCKOCTH https://m.edsoo.ru/7f415b90
26 [Ipu3Hak nepneHIuKyJISIPHOCTH bubmoreka [IOK
IPAMOIA M IJIOCKOCTH https://m.edso0.ru/7f415b90
97 [Ipu3Hak nepneHIuKyJISIPHOCTH Bubnnoreka [IOK
HPSAMOH M INIOCKOCTH https://m.edso0.ru/7f415b90
08 Teopema 0 npsAMOii bu6mmoreka [IOK
HepIEHAUKYIAPHOM III0CKOCTH https://m.edsoo0.ru/7f415b90
29 Teopema o npsAMOii bubmmoreka [IOK
HepIeHAUKYIAPHON III0CKOCTH https://m.edsoo.ru/7f415b90
30 Teopema o npsaMoi bu6mmorexa [IOK
MEPIEHANKYIISIPHOM MIIOCKOCTH https://m.edso0.ru/7f415b90
[IeprieHaAMKYyIIAp ¥ HAKIOHHBIE: bubnmnorexa [JOK
31 paccTosiHue OT TOYKH JI0 TIIOCKOCTH, https://m.edsoo.ru/7f415b90
paccTosiHUE OT MPSMOM J0 TNIOCKOCTH
[lepnieHIUKYIsIp U HAKJIOHHBIE: bubnnorexka [JOK
32 paccTosiHue OT TOYKH JI0 TIIOCKOCTH, https://m.edsoo.ru/7f415b90
paccTosiHUE OT MPSAMOU JI0 TUIOCKOCTH
[eprieHaUKYISIp ¥ HAKJIOHHBIE: Bu6miorexa IIOK
33 paccTostHUEe OT TOYKH JI0 TIOCKOCTH, https://m.edsoo.ru/7f415b90

paccTosiHue OT IpsIMOM J0 TNIOCKOCTH
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[lepnieHquKysp U HAKIIOHHBIE:

bubmuorexa [JOK

34 paccTostHUEe OT TOYKH JI0 IUIOCKOCTH, https://m.edso0.ru/7f415b90
paccTosiHue OT IPSIMOM J0 TUIOCKOCTH
35 VYTIIbl B IPOCTPAHCTBE: YIOJ MEKIY Bubmiorexa HOK
HPSAMOIA H IIOCKOCTHIO https://m.edsoo.ru/7f415b90
36 JIByrpaHHBIN yroJl, TUHENHBIN YroJl bubnnorexa LIOK
[IBYTPAHHOTO YIia https://m.edsoo.ru/7f415b90
37 JIByrpaHHbIN yroJi, TMHEHHBIN yro bubanorexa LIOK
[IBYTPAHHOTO yriTa https://m.edsoo.ru/7f415b90
[lepnieHIUKYISIPHOCTD MJIOCKOCTEH: bubnnorexa [HOK
38 NpPU3HAK MEePICHIUKYISIPHOCTH JABYX https://m.edsoo.ru/7f415b90
IIJIOCKOCTEN
[lepnieHAUKYIIAPHOCTD IIOCKOCTEM: bubnmnorexa [JOK
39 NpPU3HAK MEPIEHIUKYISIPHOCTH JBYX https://m.edsoo.ru/7f415b90
IIJIOCKOCTEN
[lepnieHAUKYIIAPHOCTD INIOCKOCTEM: bubnmnorexa [JOK
40 MIPU3HAK MEPIEHAUKYISIPHOCTH IBYX https://m.edsoo.ru/7f415b90
IIJIOCKOCTEN
bu6mmorexa [IOK
41 Teopema 0 TpEX mepreHMKy IIpax https://m.eds00.ru/7f415b90
bubmuorexa [JOK
42 Teopema o TpEx meprneHAUKyIApax https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
43 Teopema o TpEX MmepreHIUKYIApax

https://m.edsoo.ru/7f415b90
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44

Konrponsnas pabora mo remam
"TlepnieHAUKYJISIPHOCTD IPSIMBIX U
mrockocteil" u "Yriael MexIy
NPSAMBIMH U TIJIOCKOCTAMH"

bubmuorexa [JOK
https://m.edso0.ru/7f415b90

45

[TonsiTie MHOTOrpaHHUKA, OCHOBHBIE
3JI€eMEHThl MHOTOTPaHHUKA,
BBIIYKJIbIE U HEBBIMYKJIbIE
MHOTOTPaHHUKU; Pa3BEPTKA
MHOTOTpaHHHUKA

bubmuoreka [JOK
https://m.edsoo.ru/7f415b90

46

[Ipu3ma: N-yronpHas npu3Ma; rpaHu
Y OCHOBAHUS IIPU3MBIL; IIpsIMasi U
HaKJIOHHasl IPU3Mbl; OOKOBast U
IIOJIHAs TIOBEPXHOCTD IIPU3MBI

bu6mmoreka [IOK
https://m.edso0.ru/7f415b90

47

48

49

50

[Tapamtenenunen, NpsAMOyIrOJIbHbBIN
napajJieJIenuIe ]l ¥ ero CBOUCTBa

[Tupamupa: N-yrojapHasi mupaMuaa,
I'paHu ¥ OCHOBaHHE MUPAMM/IBL;
O0KOBast ¥ NOJIHAs TOBEPXHOCTh
MUpPaMU/Ibl; IPaBUIIbHAS U yCeUEHHAs
mUpaMuIa

[IpaBuUIbHBIE MHOTOTPAHHUKU:
MOHATHUE NPABUIBHOTO
MHOTOI'paHHHKA; IPaBUIIbHAS IPU3Ma
Y TIpaBUJIbHAS MUPAMHIA;
IpaBHUJIbHAA TPEYTOJIbHAA IMUpaMuaa
Y TIPaBUJIBHBIN TETpasp; KyO
[IpencraBienue o NpaBUIbHBIX
MHOTOTpaHHHUKaX: OKTa3p,

bu6mmoreka [IOK
https://m.edso0.ru/7f415b90

bu6mmoreka [JOK
https://m.edsoo.ru/7f415b90

bu6nmoreka [JOK
https://m.edsoo0.ru/7f415b90

bu6mmoreka [JOK
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JOACKadIp U UKOCAdIP.

CummeTpusi B IPOCTPAHCTRBE:
CUMMETPHSI OTHOCUTEIILHO TOUYKH,
MPAMOM, MIIOCKOCTH. DJIEMEHTBI

https://m.edsoo.ru/7f415b90

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90

°1 CUMMETPHUH B NTUPaMUIAX,
napajuieNienumne1ax, MpaBuIbHBIX
MHOTOTPaHHUKAX
BrlunciaeHue 31€MEHTOB bubmuorexa [JOK
52 MHOTOTPaHHUKOB: pEOpa, JHMaroHau, https://m.edso0.ru/7f415b90
yTIIBI
[Tnomaas 60KOBOI MOBEPXHOCTH H bu6mmoreka [IOK
ITOJIHOM IMOBEPXHOCTH MPSIMOI https://m.edso0.ru/7f415b90
53 MIPU3MBI, TUTONIAh OCHOBAHHH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH
MIPSIMOM TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U bubnnoreka [JOK
MOBEPXHOCTHU MPaBUIIbHOM https://m.edsoo.ru/7f415b90
54 MUpaMU/JIbI, TEOpPEMA O TIIOIIATN
OOKOBOI TOBEPXHOCTH YCEUEHHOMN
A PAMH/TBI
55 Kontponbnas paboTa mo teme ﬁ;m_HOTeKa HOK
"MruororpaHHIKH" ps://m.edsoo.ru/7f415b90
bubmuorexa [JOK
56 IonsTue 06 06xEMe https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
57 O6bEM upaMuIbl

https://m.edsoo.ru/7f415b90
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bubmuorexa [JOK

58 O6bEM nupaMuIbI https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
59 O6bEM mUpamMu bl https://m.eds00.ru/7f415b90
bubmuoreka [JOK
60 O6bEM mUpamMu bl https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
61 OGBbEM IIpU3MBI https://m.edso0.ru/7f415b90
bubmuorexa [JOK
62 O6b&éM mpu3MBIL https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
63 OObEM MpU3MEI https://m.eds00.ru/7f415b90
64 Kontponbnas paboTa mo teme bubmnorexa LIOK
"OGBLEMEI MHOFOFpaHHI/IKOB" httpS//m .edso0.ru/7f415b90
[ToBTOpenue, 06061mIEeHNE bubnmnorexa [JOK
65 CHCTEMATHU3aIUs 3HAHUI. https://m.edsoo.ru/7f415b90
[Toctpoenue ceueHui B
MHOTOTPaHHHKE
[ToBTOpeHue, 060061IeHNE bubnmoreka [JOK
CHCTEMATHU3aLUs 3HAHUI. https://m.edsoo.ru/7f415b90
66 Breluncienue paccTOsSHUN: MEXIY

ABYMS TOYKaMH, OT TOUKHU O

MIPSIMOM, OT TOYKH J0 IJIOCKOCTH,

MEK]1y CKPEIIMBAIOIIMMHUCS
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MMpsAMBIMHA

67 Hrorosas koHTpobHas paboTa

bu6mmoreka [IOK
https://m.edsoo0.ru/7f415b90

[ToBTOpenue, 0600IICHNE
CHCTEMAaTH3aINsI 3HaHUH.
Brruucnenue yrios: Mexmay

68 CKPEITUBAIOIIMMHUCS TIPSIMBIMH,
MEX1y IPSIMOI U IITOCKOCTHIO,
JBYTPAHHBIX YTIIOB, YTIIOB MEXKIY

IIJIOCKOCTAMUA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bubmuorexa [JOK
https://m.edsoo.ru/7f415b90
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
n/n Tema ypoxa Bceero Konrpoanneie  TIpaxTuieckue u3ydyeHusi oOpasoBaTejbHbIE
padoThI padoThI
pecypcsbl

Cdepa u map: neHTp, paanyc, bubmuorexa [JOK

1 JUaMEeTp; TUIOIIA b TOBEPXHOCTH 1 https://m.edsoo.ru/7f415b90
cdepbl
B3anmHoe pacnonoxenue cepbl 1 bubnnoreka [JOK

2 IJIOCKOCTH; KacaTeybHas IOCKOCTh 1 https://m.edsoo0.ru/7f415b90
K cdepe; mromanb chepbl

3 N3o0pakenue chepsl, mapa Ha 1 ]}?H@I_HOTeKa LOK
mrockocTH, Ceqenus mapa ttps://m.edso0.ru/7f415b90
[unuHapryeckas NOBEPXHOCTb, bubnuoreka [IOK

4 o0pa3yroiue UIHHIPHIECKOI 1 https://m.edso00.ru/7f415b90
MTOBEPXHOCTH, OCh IIUIMHIPUYECKOI
MTOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas bu6mmoreka [JOK

5 MOBEPXHOCTh, 00pa3yroIias u och; 1 https://m.edsoo.ru/7f415b90
Ioab OOKOBOW U MOJTHON
MMOBEPXHOCTH
N3obpaxkenue muimHaApa HA bubmuotexa [JOK
iockocT. Pa3BépTka nunuHapa. https://m.edsoo.ru/7f415b90

6 Ceuenus IMIMHPA (TNIOCKOCTHIO, 1
napajuienbHON UITN
MEPIEeHIUKYISIPHON OCH LIUIUH/IPA)
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Konnueckas noBEpXHOCTB,
o0pasyronie KOHUYECKOn

bubmuorexa [JOK
https://m.edso0.ru/7f415b90

! MMOBEPXHOCTH, OCh U BEpIINHA
KOHUYECKOH MOBEPXHOCTU
Konyc: ocHOBaHue U BepIIMHA, bubmmoreka [JOK

8 o0pa3yrolas U 0Ch; IJIOMIA/Ib https://m.edsoo.ru/7f415b90
OOKOBOI1 U MOJIHOIM MOBEPXHOCTH
Y ceuéHHBIN KOHYC: 00pa3yromue u bubnuorexa [JOK

9 BBICOTA; OCHOBAaHHS ¥ OOKOBast https://m.edso0.ru/7f415b90
MTOBEPXHOCTh
N3o06paxenne konyca Ha bubnuoreka [IOK
riockocTu. Pa3BEépTka KoHyca. https://m.edsoo.ru/7f415b90

10 Ceuenust KoHyca (IIJIOCKOCTBIO,
napajuIeIbHOW OCHOBAHHIO, U
TJIOCKOCTRIO, TIPOXO/ISIIEH Yepes
BEPILHHY)

11 Komburars Tex parierits i ﬁfﬁggjlﬁeeﬁiiﬂﬁnmlsbgo
MHOTOTPaHHUKOB E '
MHororpaHHuK, OMMCaHHBIA OKOJIO bu6mmoreka [IOK

12 cdepsr; chepa, BIiECaHHAS B https://m.edsoo.ru/7f415b90
MHOTOTPaHHUK WU B TEJIO
BpaIlICHUS

13 [Tonsitue 06 06pEMe. OCHOBHBIE ﬁg(iﬂ_HOTeKa HOK
CBONCTBA OGBEMOB Tell ps://m.edso0.ru/7f415b90

bubmuorexa [JOK

14 O06bEM muIMHIpa, KOHYCa

https://m.edsoo.ru/7f415b90
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bubmuorexa [JOK

15 O0Bém 1mapa u mIomas chepsr https://m.eds00.ru/7f415b90
[TogoOHEBIE TENa B MPOCTPAHCTBE. bubnuorexa [JOK

16 COOTHOIIEHNS MEKIY TUTOMIAAIMU https://m.edso0.ru/7f415b90
MOBEpXHOCTEH, 00bEMaMHU
IMOJO0OHBIX TEI

17 Kontponbnas paboTa nmo temam brbmorexa [IOK
"Tena Bpammerns” u "OGbeMst Ter" https://m.edsoo.ru/7f415b90

18 BexTop Ha MI0CKOCTH U B bubanorexa LIOK
[POCTpaHCTBE https://m.edso0.ru/7f415b90

bu6mmoreka [IOK
19 CroxeHre ¥ BEIYUTaHHE BEKTOPOB https://m.eds00.ru/7f415090
bu6nmoreka [JOK

20 YMHOXKCHHE BEKTOPA HA YHCIIO https://m.eds00.ru/7f415b90
PasnoxeHne BekTOpa 1o TpéM bubnuoreka [IOK

21 HEKOMILUIAHAPHBIM BEKTOPaM. https://m.edsoo.ru/7f415b90
[IpaBuno nmapamienenumnena
Pemenue 3agay, CBSI3aHHBIX C bubmuorexa [JOK

22 MIPUMEHEHHEM TpaBUII JeHCTBUH C https://m.edsoo.ru/7f415b90
BEKTOpaMHU
[IpsimoyronbHas cucrema bubnnorexka [JOK

93 KOOp/IMHAT B IIPOCTPAHCTBE. https://m.edsoo.ru/7f415b90
Koopaunats! Bekropa. IIpocTeiimne
3aJ]auu B KOOPJMHATAX

24 VYroa MexXIy BEKTOpaMH. bubnnorexa [JOK
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CkaisipHO€E ITPOU3BEIEHNE BEKTOPOB

Brpluucienue yrioB Mexay

https://m.edsoo.ru/7f415b90

bu6mmoreka [IOK

25 HDAMBIMI 1 IUIOCKOCTAMI https://m.eds00.ru/7f415b90
KoopanHatHO-BEKTOPHBINA METOT bu6mmoreka [IOK

26 IIPU PEUICHUU TeOMETPUYECKHIX https://m.edsoo.ru/7f415b90
3aaq
KontponbHas paboTa mo teme bubnnoreka [JOK

27 "BekTophl 1 KOOPJAMHATHI B https://m.edso00.ru/7f415b90
npocTtpaHctae"
[ToBTOpenue, 0000IIEHNE 1 bubnnorexa [HOK

08 CUCTEMATHU3ALUS 3HAHUI. https://m.edsoo.ru/7f415b90
OcHoBHbIe GUTYPBI, PAKTHI,
TEOpeMBI Kypca IJIaHUMETPUU
[ToBTOpEeHUe, 060061IEHNE 1 bubnnoreka [JOK

29 CHCTEMATHU3aIUs 3HAHUI. https://m.edsoo.ru/7f415b90
OcHoBHbIE QUTYpBI, (HaKTHI,
TEOpEMBI Kypca MIaHUMETPUU
[ToBTOpEeHUe, 06001IEHNE 1 bubnnoreka [JOK

30 CHCTEMATHU3ALMS 3HAHUN. 3a71a49u https://m.edso0.ru/7f415b90
TUTAHUMETPUHU U METOJIbI X
pelieHus
[ToBTOpenue, 0600mEeHNEe U bu6mmorexa [IOK

31 CHCTEMATHU3ALNS 3HAHUN. 3a1a4uu https://m.edsoo.ru/7f415b90
TUTAHUMETPUH H METOJIbI UX
pelieHus

39 [ToBTOpenue, 0600mEeHNE U bu6mmorexa [IOK

cHCTEMaTH3aINsI 3HAaHUH.
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OcHoBHBIE GUTYPBI, (HAKTHI,
TEOPEMBI Kypca CTepeoMeTpUn

https://m.edsoo.ru/7f415b90

bubmuorexa [JOK
33 Hrorosas kouTposLHas padota 1 https://m.eds00.ru/7f415b90
34 [ToBTOpEHHE, 0000LIEHUE 1 L bu6mmorexa [IOK
cHCTEeMaTH3aIHs 3HAHUI https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME

31



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

32



