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HOACHUTEJBHASA 3AIINCKA

Pabouas nmporpamma yueOHOro Kypca «l'eomeTpus» 0a30BOro 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 W IIO3HABATEJIBHOIO pa3BUTHUS
JUYHOCTU 00yYarOIXcsl.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOTro Kypca TE€OMETpUM Ha YpPOBHE CpPEIHETro OOLIEero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
NPEAMETHBIX PE3YJIbTATOB OOYyYEHHsS T€OMETPUU B HAIPABICHUU JUYHOCTHOTO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCHMIUIMH. Pa3zButne y oOydaronmxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH M TPOUCXOXKIECHUU T€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapakTepe OTPaKECHHUS
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
yYaIllUXCs, a TaKkKe KauyeCTB MBIIUICHUS, HEOOXOMMMBIX JUIsl aJamnTalid B
COBPEMEHHOM OOIIIECTBE.

I'eomeTtpus siBisieTcd OAHMM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETrO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCIUTUIMH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlornyeckoe MeIuieHue, (GopmMupyemMoe Mpu H3YYEHUH OO0YUYaIOIIUMUCS
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.

YMeHue OpueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb 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,
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SBJIIETCSI OJHUM W3 TMPO(PECCHOHAIIBHO BAXXKHBIX KA4YE€CTB, MOITOMY aKTyallbHa
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

Ilens ocBoeHUsi mporpamMbl yuyeOHOro kKypca «l'eomerpusi» 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 mo reoMeTpuu Ha ©0a30BOM YpOBHE IMpeAHAa3HAuUEHA IS
OOy4JaronuXxcst CpEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPy HCHHUM
Ha YpOBHE OCHOBHOTro 001iero obpazoBanus. Takum oOpazoM, 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, €CiM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHATBHON JEATEIHHOCTH.

JlocTikeHHe 1eNTd OCBOCHHUS TPOrpaMMbl OOECIICUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

. dbopMHUpOBaHUE TPENCTABICHUS O TE€OMETPUU KaK YacTH MHUPOBOMU
KYJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;
. dbopMHpoBaHWE TPENCTABICHUS O MHOTOTpAaHHUKaX U  TeJax

BpalicHusl KakK O BaXXHEHUIINX MaTeMaTHYSCKUX MOACTAX, ITO3BOJIAIOIINX
OIMMCBIBATb U U3YyYaTb PA3HLBIC SABJICHHA OKPYKAIOIICTO MHUPA,

. dbopMupOBaHHE yYMEHMsI paclo3HaBaTb Ha 4YepTexax, MOJCNIAX U B
pealbHOM MUPE MHOTOTPAHHUKH U TeJla BPALLCHUS,

. OBJQJCHUE METOJAMHM pEUIEHHs 3aJad Ha IIOCTPOEHUS Ha
M300pAKEHUSIX TPOCTPAHCTBEHHBIX PUTYD;

. dbopMHpOBaHUE YMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUAMH O
MHOTOIPaHHHUKAX U TEJIAX BPALICHHS U UX OCHOBHBIMU CBOMCTBAaMU,;

. OBJIQJICHUE QJITOPUTMAaMM pELICHHs OCHOBHBIX TWUIIOB  3aJay;

dbopMupoBaHUE YMEHHSI MPOBOJAUTH HECIOXXHBIC JTOKA3aTENIbHBIC PACCYKICHUS B
XOJI€ PEUICHHS CTEPEOMETPUYECKHUX 3a/1a4 U 3a]1a4 C MPAKTUYECKUM COAEPKAHUEM;

. pa3BUTHE  WHTEJUICKTYaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJaronmxcsi, IMO3HABATEIHPHOW AaKTUBHOCTH, MCCJIEIOBATEIbCKUX yMEHUH,
KPUTUYHOCTH MBIIICHUS,
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. dbopMupoBaHre  (QPYHKIMOHAIBHON TI'PAMOTHOCTH, PEJIEBAHTHOM
TEOMETPUU: YMEHHE paClO3HaBaTh MPOSBICHUSA TIE€OMETPUUYECKUX TOHATHM,
OOBEKTOB M 3aKOHOMEPHOCTEH B pEANbHBIX JKU3HEHHBIX CUTyallUsX W TMpH
U3YYEHUU JIPYTUX Y4YEOHBIX TNPEIMETOB, TNPOSBICHUS 3aBUCUMOCTEH W
3aKOHOMEpPHOCTEH, (OpMyIMpPOBATh HMX Ha S3bIKE TEOMETPUU M CO3/aBaTh
F€OMETPUYECKHE MOJEINIH, IPUMEHITh OCBOECHHBI N'€OMETPUYECKUI amnmapatr aJis
pElIeHUs] NPAKTUKO-OPUEHTUPOBAHHBIX 3a/lad, MHTEPHPETUPOBATh M OLICHUBATH
MOJIyYeHHbIE PE3YJIbTATHI.

OTAMYUTENHEHON 0COOEHHOCTHIO MPOrPaMMBbl SBIISIETCSl BKIIIOUEHHE B KypC
CTEpEOMETpUM B Hayalle €ro Mu3y4yeHus 3aJad, pellaeMblX Ha YpOBHE
MHTYUTHUBHOT'O MTO3HAHUA, U ONPEAECIEHHBIM 00pa30oM OpraHM30BaHHas paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBILUIEHUSI, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTHaércsd HArISAHO-KOHCTPYKTHBHOMY METOAYy OOyYeHMS,
TO €CTb TEOPETHYECKHE 3HAHUS HUMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH
MPEIMETHO-TIPAKTUYECKOM  JAESITENbHOCTU.  Pa3BUTHE  NPOCTPAHCTBEHHBIX
IIPEACTABICHUN Y YYAIIUXCS B KypCce CTEPEOMETPHUH IIPOBOAUTCS 32 CUET PELICHUS
3aJa4 Ha CO3JaHHME IMPOCTPAHCTBEHHBIX OOpa3oB M 3aJady Ha ONEpPUpPOBAHHE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNS.

OcHoBHBIE coaepxkaTenbHble TUHUU Kypca «['eometpun» B 10—11 knaccax:
«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 CPEIHEr0 00IIero 00pa3oBaHusl.

Conepxanne 0o0pa3oBaHUs, COOTBETCTBYIOLIEE IMPEIMETHBIM pe3yJibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 1O ToJaM OO0ydYeHHs,
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€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpun orBoaurcs 2 yaca B Henenro B 10 kimacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a iBa roga ooydyenus - 102 yueOHbIX daca.
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COILEPKAHHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS  CcTepeoMeTpud. Touka, mpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anmHOe pacnosiokeHne NpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
NapajulesIbHble W CKpeummBaronmecs npsamble. [lapajuiensHOCTE NpsAMBIX 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
IUIOCKOCTH: TETpa3p, KyO, napajjiesenunea; NoCTPOeHUE CEYEHUH.

[lepnieHAUKYIAPHOCTD NPSAMOU U IIOCKOCTH: NEPIICHINKYJISIPHBIC IIPSIMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJISIPHON TUIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEM: NPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHororpaHHuKH

[TonsiTHE MHOTOTPAHHUKA, OCHOBHBIE SJIEMEHTH MHOTOTPAHHUKA, BHIMTYKJIBIE
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 THpPaMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
terpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHUIBI.

CuMMeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIIBHO TOYKH, MPAMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,

MpaBUJIbHBIX MHOIOTPaHHUKAX.
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Brruucnenne 5SIeMEHTOB MHOTOTPAHHUKOB: pEOpa, AWArOHANH, YTJIBI.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TonoOnubie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXAY IUIOMAAsIMU
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEll.

11 KITACC

TeJsia BpaleHus

wimHanpryeckas ITOBEPXHOCTB, oOpasyroiue HUJIMHIPUYECKON
MOBEPXHOCTH, OCh ILIWJIMHJIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
IIOBEPXHOCTH.

Konunueckas moBepxXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN MoBepXHOCTU. KOHyC: OCHOBaHuME U BEpILIMHA, 00pa3yromias
M OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpasyrollye U BbICOTa; OCHOBaHMS U OOKOBAsI TOBEPXHOCTb.

Cdepa u map: 1meHtp, paauyc, AMAMETP; IUIOMIAAb MMOBEPXHOCTU ChEpHI.
B3aumnoe pacnonoxxenue cepbl U MIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
10111 Chephl.

N300pakeHue Teq BpalleHHs Ha MIIOCKOCTH. Pa3BEpTka UIMH]Ipa U KOHYCA.

KomOuHanuu Ten BpamieHuss W MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONKCaHHBIM OKOJO cdeprl; cdepa, BNHUCAHHAS B MHOTOIPAHHUK, WM TEJO
BpalleHUS.

[Tousatue 06 oObéme. OcHOBHBIE CBOMCTBa 00BEMOB Tenl. Teopema 00
00bEéMe MPSIMOYTOJILHOTO mMapajuienenunena u ciaeAcTBus u3 He€. OO0bEM
UIMHApa, KoHyca. O0BEM 1apa v iomanasb chephl.

[lonobubie Tena B mnpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOIIAIIMU
MOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TE.

Ceuenusa umnuHapa (MapajuieibHO M NEPHEHAMKYJSPHO OCH), CEYEHUs
KOHyca (mapaJuieIbHOE OCHOBAHMIO M NPOXOJAIIEE Yepe3 BEPIUHHY), CEUEHUS
mapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrop Ha mockoct M B mpocTtpaHcTBe. ClOKEHUWE W BBIYMTAHUE
BEKTOPOB. YMHOXEHHUE BEKTOpAa Ha 4ucio. PasimoxeHune BeKTopa I0 TPEM
HEKOMILTIaHAapHbIM BekTopaM. I[IpaBuno mnapamwienenunena. Pemenue 3anad,

CBSI3aHHBIX C NPUMEHEHHWEM MpPaBWJI JEUCTBHM C BekTopamu. [IpsiMoyrosibHas
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cUCTEeMa KoopAuHaT B npoctpancTBe. Koopanuartsl BekTopa. IIpocrenmme 3anaun
B KOOpJIMHATaX. YIoi MexIy BeKTopaMmu. CKalspHOE NPOU3BEIEHUE BEKTOPOB.
Brruncienne yrioB Mexay NMPSMBIMHU U IDIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJI IIPH PELICHUH F'€OMETPUYECKHX 3a/a4.
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IHINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOCHHUSI TMPOrPAMMBI  Y4e€OHOTO TpeAMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xxnanckoe BocnuTanue:

c(hOPMHUPOBAHHOCTHIO  TPAXKAAHCKOM  MO3UIMU  oOydyaromierocs  Kak
aKTUBHOTO M OTBETCTBEHHOT'O WJIEHA POCCHUHCKOTO OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHHMA,
IpoLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTH4eckoe BOCHIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON IpakAaHCKOW UJIGHTUYHOCTHU, YBAKCHUS
K IIPOIIJIOMY U HACTOSIIEMY POCCHICKONW MaTEMATUKHU, LIECHHOCTHBIM OTHOIIIEHUEM
K JOCTHKEHUAM POCCUUCKUX MATEMaTUKOB M POCCHUICKOW MaTeMaTU4YECKOU
IIKOJIBI, K HCIOJIb30BAHUID ATHUX JOCTHKECHUN B APYTHX HAYKax, TEXHOJIOTHUSX,
chepax YKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

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

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHWEM K MHUpPY, BKIIOYAsi 3CTETHKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelIeHnH, paccy X IEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHBIX BUJOB UCKYCCTBA.

Du3uvecKoe BOCIUTAHUE:

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

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

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYZly, OCO3HAaHHEM LIEHHOCTH TPYAOIIO0US; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIA BBHIOOP

Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,
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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(OPMHPOBAHHOCTBIO JKOJOTMYECKOW KYJIBTYPbI, MMOHUMAHUEM BIIMSIHHS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIle Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKPY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH WX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYXKAFOIEH CPE/IbI.

ILleHHOCTH HAYYHOTO MO3HAHMS

C(OPMHUPOBAHHOCTEI0O MUPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OOIICCTBCHHOHW MPAKTUKH, [MOHMMaHHEM
MaTEeMaTHUECKONH HayKH Kak c(epbl UYeIOBEYECKOW MeATEIHbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYI0 U HCCICIOBATEIBCKYIO JCATEIBHOCTD
WHINBUIYAIBHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe Pe3ybTaThl OCBOCHHS MPOrPaMMbl y4eOHOTO TpeIMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vuueepcanrvnvie  nosmasamenvhwvle — Oelicméus, — 0OecnevuU8arOm
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCS (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYXdCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBU:

. BBISBJISITH M XapaKTepU30BaTh  CYIIECTBEHHBIC  NPHU3HAKU
MaTeMaTHYeCKHuX OOBEKTOB, TOHATHH, OTHOIICHHH MEXIy TOHSTHIMU;
(bopMyIUPOBaTh ONPEACICHHS TIOHITHI; YCTaHABIMBAThH CYIICCTBCHHBIA MPU3HAK
Kiaccu(ukanyu, OCHOBaHMSI NI OOOOIIEHWS W  CpPaBHEHUS, KpPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

. BOCIIPUHUMATh, (OPMYJIUPOBaTh W MPEOOPA30BHIBATH CYXKICHHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE; YCIOBHBIC,
. BBISIBJIATH ~MAaTEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U

IMpOTUBOPCUUA B (I)aKTaX, JaHHBIX, HaGHIOI[eHI/IHX U YTBCPKACHUAX; IIPCIAJIararb

KPUTEPHUH IS BBIABJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMH;
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. JieaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

. IPOBOJUTh  CAMOCTOSITEIBHO  JOKA3aTeIbCTBA  MAaTEMaTUYECKHUX
YTBEPXKACHUM (IpsIMblE M OT MPOTHUBHOIO), BBICTpauBaThb AapryMEHTALUIO,
IPUBOJUTH IPUMEPBI U KOHTPIPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIE CYKICHUS U
BBIBOJIBL;

. BBIOMpATh CIOCOO pelieHus yueOHOH 3a1auu (CpaBHUBATh HECKOJIBKO
BapUaHTOB  pEUICHUs, BbIOMpaTh HaumOojee MOAXOMAIMH ¢ Yy4éToM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnlIe ucciieqoBareLCKue JelcCTBUA:

. UCIIOJIb30BaTh  BONPOCHI KaK  HCCIEAOBATEIIbCKUHA  MHCTPYMEHT
NO03HaHUA; (HOPMYJIMPOBATh BOMPOCHI, (PUKCUPYIOLUIUE MPOTUBOPEUHUE, MPOOIEMY,
YCTaHaBIIMBAaTh MCKOMOE M JaHHOE, (hopMHpOBaTh TMIOTE3Y, apryMEHTHUPOBATH
CBOIO ITO3ULIAI0, MHECHHE;

. IPOBOJUTh  CAMOCTOSITENBHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIICHHIO OCOOEHHOCTEH MaTEMaTHYECKOTO OOBEKTa,
SBJICHHSI, TPOIECCA, BBISIBICHUIO 3aBUCUMOCTEN MEXIy OOBEKTaMH, SIBJICHUSIMHU,
IIPOLIECCAMY;

. CaMOCTOSITENILHO ~ (OpMyJUpOBaTh OOOOLIEHUS M BBIBOABI IO
pe3yibTaTaM  NPOBEAEHHOTO  HAONMIOJEHWSA,  HCCIEAOBaHUS,  OLICHUBATH
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHNI;

. IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE NPOLIECCA, A TAKKE BBIIABUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nundopmanmueii:

. BBIBJISITh €UUUTBHl WHGOPMAIUU, JAHHBIX, HEOOXOAUMBIX IS
OTBETA Ha BOIPOC U JJIA PEIICHUA 3a]1a4H;
. BBIOMpATh WHGOPMAIIMI0O U3 HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,

aHaJIM3UpOBaTh, CHUCTEMATHU3UPOBATh W  UHTEPIPETUPOBATh  HH(OPMALINIO
pa3NUYHBIX BUIOB U (POPM MPENCTABICHHUS,

. CTPYKTYpPUpPOBaTh WH(MOPMAIMIO, MNPEACTABIATh €€ B Pa3IUUHBIX
dbopmax, WILTIOCTPUPOBATH TpadUUECKH;
. OIICHMBATh  HANEKHOCTH  MH(OpPMAIMM MO  CaMOCTOSATEIHHO

chOpMyYTUPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanvuvie KOMMYHUKAMUGHbBIE OeUCmSUs, 00ecnevusarom
CchOpMUPOBAHHOCIb COYUATLHBIX HABLIKOS 00YUAIOUWUXCAL.

OO0menne:

. BOCIIPUHUMATh H (OPMYJIUPOBATH CYXIICHUS B COOTBETCTBHH C
YCJIOBHUSIMU U TIEJISIMU OOINEHUSI; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY
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3peHUs B YCTHBIX W MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOMY PEIICHUS
3a/1a4yu, KOMMEHTHPOBATh TIOJYUYCHHBIN PE3yJIbTaT;

. B XOJI€ OOCYKJI€HHUs 3aJaBaTh BOIIPOCHI IO CYILIECTBY OOCYKIaeMOM
TEMbI, POOJIEMbI, pelllaeMOi 3a/lauu, BbICKa3bIBaTh MJICH, HAIIEJICHHbIE HA TTOUCK
pelIeHUs; COMOCTaBISATh CBOU CYXKIEHHUSA C CYXKICHUAMH JIPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBAaTh PA3jIMYMe W CXOACTBO TO3UIMH; B KOPPEKTHOU (opme
dbopMyIIMpoOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,

. NPEACTaBIATh  PE3yJbTAaThl  PEIICHHs  3aJlayd, JKCIIEPUMEHTa,
UCCJIEIOBAHUSI, TPOEKTA; CaMOCTOATEIHLHO BBIOMpATh (QOpMAT BBICTYIUICHUS C
y4€TOM 3aJ1ay PE3EHTAIMU U OCOOCHHOCTEN ayAUTOPHUH.

CorpyaHuvecTBo:

. MOHMMATh W  HWCIOJh30BAaTh  MPEUMYINECTBA KOMAaHIHOW U
WHIUBUYyaIbHOW pabOThl TpHU pEIICHHH Y4YeOHBIX 3ajad; NPUHUMATh IEhb
COBMECTHOM JesTEeIbHOCTH, TUIAHUPOBATH OPraHU3allMI0 COBMECTHOM paboTHI,
pacnpenensaTh BUIbl padOT, JHOroBapHUBaThCs, OOCYKJIaTh NPOLECC U PE3yJbTaT
paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

. y4acTBOBaTh B TPYMIOBBIX (opmax paboThl (0OCykIeHus, 0OMeH
MHEHUH, «MO3TOBbIE IITYPMbD» U HHBIC); BBIIOJHITH CBOI YacThb pabOTHl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU YJICHAMU KOMAaHJbl; OIICHUBATh
KauyeCcTBO CBOETO BKJAjJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYITHPOBAHHBIM
YYaCTHHKAMHU B3aUMOJICHUCTBHSI.

3) Vuusepcanvnvie  pezynamugHnwvle  Oelicmaus, obecneuusaom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranusamnus:

. COCTAaBJISITH IJIaH, AJITOPUTM PEIICHUS 3a]]a4H, BHIOUPATh CII0C00
pElIeHHs C Y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BOBMOXKHOCTEM,
apryMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

. BJIAJICTh HABBIKAMHU TIO3HABATEIHHOM pedIeKcur KaK OCO3HAHUS
COBEPIIIACMbIX JICUCTBHI M MBICIIUTEIBHBIX MPOIECCOB, MX PE3YIbTAaTOB; BIAACTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3ysbTaTa pEHIeHUs
MaTEMaTHYECKOM 3a1auH;

. MPEeABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHMKHYTH TMPHU PEIICHUU
3a/laqyu, BHOCUTh KOPPEKTUBHI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBHCTB,
JAHHBIX, HAWJCHHBIX OIMUOOK, BHISBJICHHBIX TPYIHOCTECH;

. OIICHUBATh COOTBETCTBHE PE3yjIbTaTa IEJIM U YCJIOBUSIM, OOBSICHSITH
MPUYUHBI TOCTHKEHUS WA HEJAOCTHIKEHUS PE3yJIbTaTOB JACSATEIBHOCTH, HAXOAUTh
OLIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

OOII COO MAOY COI Ne 18 11



HPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBarh NOHATUAMU: TOUKA, IPsIMAasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHHM U CIEICTBHS U3 HHUX NPH PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBarh MOHATHAMU: MAPAJUIETBHOCTh U MEPHEHIUKYISPHOCTD
HPSIMBIX U IIJIOCKOCTEH.

KnaccupunupoBaTe B3aMMHOE paclOOKEHUE MPSMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATHSAMHU: JBYIPAaHHBIA yTOJ, TPaHU JBYI'PAHHOIO YIJIA,
pedpo IBYrpaHHOrO yrIJia; JUHEMHBIA Yrojl ABYTPAHHOIO yrja; TpajycHas Mepa
JBYT'PAHHOT'O yTJIa.

OnepupoBarh MOHATUSMH: MHOTOTPAaHHUK, BBINYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacnio3naBaTh OCHOBHBIE BHUIbl MHOTOIPAHHHKOB (MHUpaMHIa; MPU3MA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo).

KnaccupunupoBate  MHOTOTpaHHMKHM,  BBIOMpass ~ OCHOBaHMS  JJIs
Kiaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIblE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeICIUNIEeAbI).

OnepupoBaTh MOHATUAMHU: CEKYILAsl INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATD NPUHLIUIIBI IOCTPOEHUS CEUEHUH, UCIIOJIb3Ysl METO/I CJIEJIOB.

Crpouth cedeHHs MHOTOIPAHHUKOB METOJIOM  CJIEJIOB, BBINOJHATH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HAaXOXKJIEHUE T'€OMETPUUYECKHUX BEJIMYMH IO oOpasuam
WIM aNropuT™MaMm, NPUMEHSS M3BECTHBIE AHAJTUTHYECKUE METObI NMPU PELICHUU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HA BBIYMCIECHUE PACCTOSHUN MEXKIY IBYMSI
TOYKaMH, OT TOYKM JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemarp 3amaun Ha HAaXOXKJIEHHE T'€OMETPUUYECKHUX BEJIMYMH IO oOpasuam
WIM alIropuT™MaMm, NPUMEHSS U3BECTHBIE AHAJTUTHYECKUE METOAbI NMPU PELICHUU
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJady Ha BBIYKMCICHHUE YIJIOB  MEXIy
CKPEUIMBAIOIIMMUCS MPSAMBIMH, MEXIYy NPsIMOM M  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Boruncnsate 00BbEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (ITpHU3Ma,
nupaMyja) € TMOpuMEHEeHHuEeM (OpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKAY
IUIOLIA/IIMU TOBEPXHOCTEN, 00bEMAMHU TOI0OHBIX MHOTOIPAaHHUKOB.
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OnepupoBarh MOHATUSAMHU: CUMMETpPUS B MPOCTPAHCTBE; LIEHTP, OCh M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CAMMETPUU (UTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATh M HHTEPIPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKHUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[IpumeHnsATh TeoMeTpuueckue (aKkTbl [JIsl PELIEHUS CTEPEOMETPHUYECKUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO IAaroB PELICHHUs, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOHM (hopMe.

IIpuMeHATH NpOCTEMIIME NPOrPAMMHBIE CPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IprBOoNTH mpHUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B NIPHUPOJE U
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpuMEHATh MOJYYEHHBIE 3HAHMS HA MPAKTHUKE: AHAJIM3UPOBATH PEaJIbHBIC
CUTyallud W IPUMEHATb HU3YYCHHBIC IIOHATUA B IIPOLECCE IIOMCKA PELICHUS
MaTE€MaTUYeCKH CPOPMYIHPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEAIbHbBIE
CUTyallun Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOECHHBIE MOJEIN C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEINYUH.

11 KUIACC

OnepupoBaTh MOHATUSIMH: HUIUHAPUYECKAsT TOBEPXHOCTh, OOpa3ylolue
IMUJIMHAPUYECKON  TOBEPXHOCTH;  IWJIMHIAP,  KOHUYECKas  IMOBEPXHOCTD,
oOpazyrolue KOHMUYEeCKON MOBEPXHOCTH, KOHYC; chepruueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpareHus (MUJIMHIP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTYUYEHHUS TEJ BPAIICHHUS.

KnaccudunmpoBaTh B3auMHOE paciosoxkeHue chepbl U MIOCKOCTH.

OmnepupoBaTh MOHATHIMU: MIAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CJIOHM, OCHOBAaHUE IIAPOBOTO CJIOS, BBHICOTA IIApPOBOTO CJIOS;
IaPOBOU CEKTOP.

Boruucnsate  00bEMBI W TUIOMIAAM  TIOBEPXHOCTEH TEN  BpAICHWS,
Tr€OMETPUYECKUX TEJI C MPUMEHEHUEM (HOPMYIIL.

OnepupoBaTh TMOHATHSIMH: MHOTOTPDAHHHMK, BIIMCAaHHBIH B cdepy u
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpaIeHusl.

BbIuucisTh COOTHOIIECHUSI MEXY TUIOMAASIMU MOBEPXHOCTEH M 00BbEMaMHU
MOAOOHBIX TEII.

N3o0pakath n3ydaeMble (QUTYpPBI OT PYKHM W C NPUMEHEHHEM ITPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.
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BbINONHATE  (BBIHOCHBIE) IUIOCKME YEPTEXKH M3 PUCYHKOB IPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TeJl BpalllCHU.

W3Bnekatb, HMHTEPOPETUPOBATH U MpeoOpa3oBBIBaTh HHPOPMAIMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKHUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BpINONMHATE NEUCTBHS CIIOKEHUsS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHHS BEKTOpA Ha YUCIIO, OOBSICHITh, KAKUMH CBOMCTBaMHU OHU 00JIa/1at0T.

IIpuMeHATH paBUIIO MapajuIeICIUIIEA.

OnepupoBarh MOHATHAMM: JACKAPTOBBI KOOPAHMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJIyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJANHATHI BEKTOPA, YTOJI MEXKITY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxogute cyMMy BEKTOPOB M MPOU3BEICHHUE BEKTOpa HAa YMUCIO, YIOJ
MEXKJy BEKTOpPAMH, CKAJSIPHOE NPOU3BEICHHE, PACKIAAbIBATH BEKTOP IO ABYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B ICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensTh TeoMeTpuyeckue (axkThl A PEHICHUS CTEPEOMETPUYECKHUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO 1IAaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemwars mpocTeinime reoMeTpuyecKre 3a1add Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemars 3amauyn Ha [10Ka3aTesbCTBO MATEMATUYECKUX OTHOUICHUU U
HaXO0XJI€HWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WiIH aJropuT™MaMm, MpUMEHss
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MAaTEMaTUYECKHUX 3a1a4.

[IpruMeHsATh mpoOCTEWIIME NPOTPaMMHBIE CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

IIpuBoauTh mpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B NIPUPOJE U
YKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJly4eHHBbIE 3HAHUS HAa MPAKTHUKE: aHAIM3UPOBATh peEalibHbIC
CUTyallud W NPUMEHATh HU3YYEHHBIE TOHATUSA B IPOLECCE IOMCKA PEIICHUS
MaTeMaTH4eCcKu C(HOPMYIHPOBAHHONW MpPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallud Ha S3bIKE TE€OMETPUHU, MWCCIENOBAaTh IIOCTPOEHHBIE MOJEIN C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 B 1
BEAICHHE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHuKyISIPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEH https://m.edso0.ru/1c209e37
bubmmoteka IIOK
4 10 1
VYTribl MeXAY NPSAMBIMU U TUIOCKOCTSIMHU https://m.edsoo.ru/1c209e37
bubnmorexa LIOK
5 M 11 1
HOTOTPaHHiKH https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
6 9 1
OObEMBI MHOTOrpaHHIKOB https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
7 IT : 4 1
OBTOPEHHUE: CEUCHUS, PACCTOSIHUS U YTJIbI https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmMeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne /i P Konrpoabnbsie IIpakTHueckue (pp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena ppaters 12 https://m.edso00.ru/1c209e37
N bubmuoreka [JOK
2 1
OOnemer Ten > https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPbI U KOOPJMHATHI B IPOCTPAHCTBE 0 httos://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, 06001EeHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Koutpoabnbie IIpakTnueckue
n/n Bceero u3ydyeHusi o0pasoBaTesibHbIE
padoThI padoThI
pecypcsbl
OcCHOBHbIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, MpsiMasi, INIOCKOCTh,
npoctpanctBo. [IpaBuna
1 1/1506 I;)KGHI/HI Ha pI/IC HKax: 1 bubmorexa HOK
p pHcy o https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
MapajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeHbI OTpE3Ka
[TonsaTHA: nepecekarommecs
2 TJIOCKOCTH, TTEPECEKAIOIITHECS psMast 1 bubmorexa LOK
> TeP P https://m.eds00.ru/2d8a9c99
1 TUTOCKOCTH
[TonsTHs: mepecekaronuecs
3 TJIOCKOCTH, TTEPECEKAIOIITHECS psMast 1 bubmmorexa [JOK
- 11ep p https://m.edsoo.ru/db685e73
1 TUTOCKOCTH
3HAKOMCTBO C MHOTOTPaHHUKaMH,

4 n300pa’keHre MHOTOTPAaHHUKOB Ha 1 bubmuoreka [IOK
PUCYHKaXx, Ha TPOEKIIMOHHBIX https://m.edsoo.ru/a63959ed
gepTexax
HavansHbie cBeneHNs 0 KyOe u

5 MUpaMHUIE, UX Pa3BEPTKU U MOJEIIH 1 bubmmorexa TIOK

P > 1% PasBep ' https://m.eds00.ru/b30dff38
CeueHnsi MHOTOTPaHHUKOB
6 HauanpHabie cBenenus o kyoe u 1 bubnuotexa [JOK
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ApaMuJIe, X pa3BEPTKU U MOJIEIIH.
CeueHnst MHOTOIpaHHUKOB

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

IToHsATHE 00 AKCUOMATUYECKOM

7 IIOCTPOCHHUU CTECPCOMETPUU:. aKCUOMBI BI/I6J'II/IOTCK3, HOK
P p puH: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CHEICTBUSA U3 HUX
[TonsiTHE 00 aKCHOMATHYECKOM
8 IIOCTPOCHUH CTEPEOMETPHH: aKCHOMBI bubmmorexa [IOK
p P PHH: https://m.edso0.ru/239c8ch4
CTEPEOMETPUM U CIEICTBUA U3 HUX
[TousiTHE 00 aKCHOMATHYECKOM
9 IIOCTPOCHUH CTEPEOMETPHH: aKCHOMBI bubmorexa HOK
p p pHH: https://m.eds00.ru/65c6b106
CTEPEOMETPHUH U CIICACTBUS U3 HUX
Ilonsatue 06 akCHOMATUYECCKOM
10 IIOCTPOCHUH CTEPEOMETPHH: aKCHOMBI bubmorexa HOK
P P pHit: https://m.eds00.ru/258fc245
CTEPEOMETPHUH U CIICACTBHUS U3 HUX
B3anMHOe pacnionoxeHue npsMsIx B
11 IIPOCTPAHCTBE: MEepeCeKaroIuecs, bubmmnoreka HOK
MapaJyIeIbHBIE U CKPEIIMBAIOIINECS https://m.edsoo.ru/1a2520f6
npsiMbIe
[TapamienpHOCTh IPSIMBIX U
MIJIOCKOCTEH B IPOCTPAHCTRBE:
12 ImapaJiyICJIbHBIC IIPSIMBIC B BI/I6J'II/IOTCKa HOK
p p . https://m.edso0.ru/93ad36b3
MPOCTPAHCTBE; MAPAUICIIBHOCTD TPEX
MIPSIMBIX
[TapamiensHOCTh IPSIMBIX U
13 MIJIOCKOCTEH B IPOCTPAHCTRBE: bubmmoreka [JOK
[TapamrensHOCTE IPSIMON U https://m.edsoo.ru/ee1d19b9
TTOCKOCTH
14 VYTIbl ¢ COHANpPaBIE€HHBIMU bu6nunorexa LIOK
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CTOpOHaMU https://m.eds00.ru/9f4071b9
15 Yron Mexay npsMbIMU B bubnmnoreka HOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYron Mexay npsiMbIMU B bubnmoreka [JOK
16
MPOCTPAHCTBE https://m.edso00.ru/2935a9a0
17 [TapannenbHOCTb MJIOCKOCTEH: Bu6muotexa [JOK
MapajieabHbIE TIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaolicTBa napamieiabHbIX MIIOCKOCTEN bubmmorexa LIOK
P https://m.edsoo.ru/e504d656
[Ipocreiinume mpocTpaHCTBEHHbBIE
19 (buryphI Ha TIOCKOCTH: TETPad bubmmorexa LIOK
P $ TETPp, https://m.edso0.ru/4a28dc02
Ky0, nmapaJuienenumnes
bubnuoreka [{OK
2 I1 i
0 OCTPOCHHE CCHCHIH https://m.edsoo.ru/1d434dOf
bu6nmorexa LIOK
21 IT i
OCTPOCHHE CCHCHIT https://m.edsoo.ru/ec26fe5d
KonTponbhas padota no teme
99 "[IpsiMbl€ U TUIOCKOCTH B bubnmnoreka HOK
npoctpaHctse. [lapamienbHOCTh https://m.edsoo.ru/9a0a%e56
MPSIMBIX U MJIOCKOCTEN"
[TeprieHAMKYIAPHOCTH MPAMOUN U
23 HJI(I))CKOCHTI/I'};Ie r;IeH WK I.])'ISI HBIC bubmmorexa [JOK
- HEPHICHHIKY AP https://m.edsoo.ru/b19f6as5d
MpsIMBIE B IPOCTPAHCTBE
24 IIpsimble napasuienpHbIEe U bubmuoreka [IOK
NEPIEHIUKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsimMble mapanienbHble U bu6muoreka [JOK
MEPIEHIUKYIIAPHBIE K INIOCKOCTU https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH bubnuoreka [JOK
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IIPSIMOM U TNIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHIuKyJISIPHOCTH bubnmnoreka HOK
MPSAMON U TIIOCKOCTH https://m.eds00.ru/79165d15

98 Teopema o npsmoi bubnmoreka [JOK
MEePIEHANKYIISPHOMN TIJIOCKOCTH https://m.edso0.ru/635c5087

29 Teopema o npsimoit Bu6muotexa [JOK
MEPIEHANKYISIPHOM TIJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnnoreka [JOK
MEePIEHIUKYIISIPHON IIIIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKYsp U HAKJIOHHBIE:

b K

31 paccTosiHue OT TOYKH JI0 MIIOCKOCTH, htI:[ISSJ'I/P/I;T:cI;;?rOu 133c477d3
PACCTOSHHUE OT MPAMOM [0 IIOCKOCTH T '
[leprieHAUKYISIp ¥ HAKJIOHHBIE:

32 pacCTOsTHUE OT TOYKH JI0 TUIOCKOCTH, E;Iri:?;;T:(;{:)(])lrou}éB fofadd
paccTosiHUE OT MPSMOM 70 TNIOCKOCTH T '
[eprieHAUKYISIp ¥ HAKJIOHHBIE:

33 paccTOsTHUE OT TOYKH JI0 TUIOCKOCTH, ]r?tlfr?sj?/y/lr(:]T:(;(se:)(])lg/I:SWbSe3
paccTosiHue OT PSIMOM 10 TUIOCKOCTH T '
[leprieHAMKYISIp U HAKJIOHHBIE:

34 paccTOsTHUE OT TOYKH JI0 TUIOCKOCTH, E::SSJ?/I//IET:;::)(])lr(a/I;bee 22be
paccTostHUE OT MPSAMOM 70 TUNTOCKOCTH T '

35 VYTibl B IPOCTPAHCTBE: YIOJI MEXKILY bubnuotexa [JOK
MPSAMOU U TNIOCKOCTBIO https://m.edso0.ru/6b61b2b4

36 JIByTpaHHBIN yroJI, TMHEHHBIN Yroil bu6muoreka [JOK
JIBYTPaHHOIO yIja https://m.edsoo.ru/5faOb3ce

37 JIByrpaHHbIN yroJ, JUHEHHBIN yroi bubmuoteka [IOK
JBYT'PAaHHOI'O yTIJIa https://m.edsoo.ru/c7c777ed

38 [lepneHuKyASPHOCTD IJIOCKOCTEH: bubmmoreka [JOK
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MPU3HAK NEPIEHAUKYIISIPHOCTH ABYX
IJIOCKOCTEH

https://m.edsoo.ru/ec3e2da3

IlepneHuKyIApPHOCTD MIJIOCKOCTEM:

bub6nmoreka [IOK

39 fprsHaK H(ip TCHAMKYIFPHOCTH AIBYX https://m.edsoo.ru/ed9e2a8e
MJIOCKOCTEH
[leprieHAMKYIAPHOCTD MIOCKOCTEH:
40 MIPU3HAK MEPIECHIUKYISIPHOCTU IBYX bubmmorexa LIOK
. https://m.edsoo.ru/ba75dc57
IJIOCKOCTEH
41 Teopema o Tpéx nepneHAUKyYIIpax bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKyIsIpax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepneHIUKYIIpax bubmmorexa [JOK
https://m.eds00.ru/9f246736
KonTponbHas padoTa no temam
44 "[lepneHIMKYISIPHOCTD NMPSAMBIX U bubmuoteka [IOK
IocKocTe" u "YTIIbl MEX Ty https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUTOCKOCTSMH"
[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPAaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIBIE bubmmorexa LIOK
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHHUKH; Pa3BEPTKA
MHOTOTpaHHHUKA
[Tpu3ma: N-yrosnbHas npu3Ma; TpaHu U
46 OCHOBAHMS IPU3MBI; TIpsiMasi 1 bubmmoreka [JOK
HaKJIOHHAs IPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
OJTHAST TTIOBEPXHOCTh TIPU3MBI
47 [Tapannenenunen, OpsiMOYTrOJbHbBIN bu6nunorexa LIOK
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napajijieJICnmIica u €ro CBOMCTBA

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

48

[Mupamuna: N-yroyipHas MUpaMUza,
rpadd 1 OCHOBAHUC ITUPAMUBI;
O0KOBast ¥ OJTHASI TOBEPXHOCTh
nmupaMubl, IIpaBUJIbHaA 1 yceqéHHa;I
nupamuIa

bub6nmoreka [IOK
https://m.edsoo.ru/fblcd0a5

49

[IpaBUIbHBIE MHOTOI'PAaHHUKHU:
MOHSTHE MTPaBUIIBHOTIO
MHOTOTpaHHHKA; IPaBUIIbHAS IIpU3Ma
U IIpaBWJIbHAS NUPAMUJIA; IPABUIIbHAS
TpeyrojbpHas nupaMuja u
MIPaBWIbHBIN TeTpadp; KyO

bubnuoreka [{OK
https://m.edso0.ru/074c8865

50

51

[IpencraBnenue o MpaBUIIBHBIX
MHOTI'OrpaHHUKAax: OKTasap,
JOAEKa’Ap U UKOCAIP.

CuMMeTpus B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIIBHO TOUKH,
MPSIMOM, TVIOCKOCTH. DJIEMEHTBI
CUMMETpUU B IUPAMUIaX,
napajuiesienune1ax, NpaBuiIbHbIX
MHOTOTpaHHUKaX

bubmuoreka [IOK
https://m.edsoo.ru/a0fdd5bf

bu6nmorexa LIOK
https://m.edsoo.ru/b9e777d9

52

53

Briuucienue 2j1eMeHTOB
MHOTOTPaHHUKOB: p&0pa, TuaroHasiu,
YIJIBI

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPSAMOM
MIPU3MBI, TUIOLIab OCHOBAaHHM,
TeopeMa 0 OOKOBON MOBEPXHOCTHU
MPSAMOU MPU3MBbI

bubnunorexa LIOK
https://m.edsoo.ru/6cdbecef

bubnunorexa LIOK
https://m.edsoo.ru/37d84157

OOIT COO MAQOY COHI Ne 18 22



https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157

[Tnomans G0KOBOI MOBEPXHOCTH U
MMOBEPXHOCTHU TPABHIILHOM
54 MMMpPaMHIbI, TEOPEMA O ILIOIIAIH bubmorexa IOK
P f[ - TOP m a . https://m.edso0.ru/5603e30b
OOKOBOH MOBEPXHOCTH YCECUEHHOM
T PAMH/IBI
55 KonrponsHas pabora o Teme Bu6muotexa [JOK
"MHuororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubnuorexa [JOK
I1
56 OHATHE 00 00BEME https://m.edsoo.ru/7ad0020b
N bubnuorexa [JOK
> O0BEM mupamHE! https://m.edso0.ru/235171b3
N bubnuorexa [JOK
58 OOnEM mupamu et https://m.edsoo.ru/f47dfefd
N bubnuoreka [{OK
59
OOnEM mupamu et https://m.edsoo.ru/79¢10312
N bubnuoreka [{OK
60
OOnEM mupamu et https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
1
6 OOBEM mp3MEI https://m.edso0.ru/79853608
N bubnuoreka [{OK
2
6 OOBEM mpu3MEI https://m.edsoo0.ru/1e053890
" bubnuotexa [JOK
63 OOBEM mpu3MEI https://m.edso0.ru/482d3f51
64 KonTponbhas pabota no teme bubmuoreka [JOK
"OOBEMBI MHOTOTPaHHUKOB" https://m.eds00.ru/28a6573c
IToBTOpenue, 00001IEHNE
65 CI/ICTeMpaTI/ISa s 3;:1{1/11?1 bubnnorexa [IOK
B . https://m.edsoo.ru/098bedad
[Toctpoenue ceueHuii B
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MHOT'OI'paHHUKC

[ToBTOpEeHME, 0000IIEHNE
CHCTEMAaTH3aINsI 3HaHUH.
Brrunciienue pacCTOSHUM: MEXKIY bubnmnoreka HOK

66
JBYMsI TOUKaMH, OT TOYKHU 10 IPSMOM, https://m.edsoo.ru/f7792ba9

OT TOYKHU 0 INIOCKOCTHU, MCKIY
CKpCHIUMBAOITHUMHUCS ITPIMBIMHA

bubnunoreka LIOK

7 u 1 1
6 TOTOBas KOHTPONbHAs paboTa https://m.edsoo.ru/b9146bc0

[ToBTOpenue, 0600IICHNE
cucTeMaTu3alus 3HaHuH.

Brruucnenue yrios: Mexnay
bubnunoreka LIOK

68 1
CKPCIIBAIOTIIMICA HPAMBIMH, https://m.edsoo.ru/56765e8b

MEXy IPSIMO U IIOCKOCTBIO,
JIBYTPaHHBIX YTJIOB, YTJIOB MEXY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB 10

I[TPOTPAMME 08 > 0
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11 KJIACC

KoauyecTBo 4yacos DJIeKTPOHHbIE
Ne JlaTa
Tema ypoka Koutpoabsnbie IIpakTuyeckue ungpossie
n/n Bceero H3yYeHUs
padoTbI padoThbI o0pa3oBaTtejibHbIE
pecypchl
Cdepa u map: 1eHTp, pajauyc,

1 Iil\feT ; HJIIZ) aab ioll)ze XzOCTI/I 1 bubamorexa LIOK
A P> tHaz P https://m.eds00.ru/0341bc2b
cdepbl
B3aumnoe pacnonoxenue chepsl U

bubnuoreka [{OK
2 IJIOCKOCTH; KacaTellbHas MI0CKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; uromaas chepol

3 N3ob6paxenue chepsl, mapa Ha 1 bubmmoreka [JOK
mockocTy. CeueHus mapa https://m.edso0.ru/bc15f7f2
[unwaapudeckas MOBEPXHOCTD,

4 o0pa3yroue MUINHIPHIECKOM 1 bubnuoreka [JOK
MIOBEPXHOCTHU, OCh LIWJIMHIPUYECKOMN https://m.edso0.ru/6054b8cl
MMOBEPXHOCTHU
Hunwaap: ocHOBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yrolias U OCh; 1 bubmuoreka [IOK
IUIOIIA s OOKOBOM M IIOJHOM https://m.edso0.ru/188f6216
MMOBEPXHOCTHU
N3obpaxkenue muimHaApa HaA
IJTOCKOCTH. Pa3BépTka mumHapa.

6 Ceuenuns nuiuHIpa (MITOCKOCTHIO 1 bubmorexa HOK

N P ’ https://m.edsoo.ru/016e25eb
napauieIbHON WIN
MEPIEeHIUKYISIPHON OCH LIUIUH/PA)
7 Konunyeckas noBepxHOCTb, 1 bubmuoteka [IOK

o0pa3yrone KOHHIeCKOU

https://m.edsoo.ru/c94ba09b
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IMOBCPXHOCTHU, OCb U BCPUINHA
KOHHYECKOM IOBEPXHOCTHU

Konyc: ocHOBaHue U BepIlIKHA,

bub6nmoreka [IOK

8 06pa3y1?maﬁ u ch; ILJIOIIA b https://m.eds00.ru/897dd3b2
OOKOBOM U MMOJIHOW MTOBEPXHOCTH
VYceu€Hublil KOHYC: 00

9 BBICOTA; OCHOBaIi,I/IH u g(;)lf(z};afﬂe ' bubmmorexa LIOK

’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
N3o06paxenne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (IJIOCKOCTBIO, bubnnorexa [JOK
MapajieIbHONH OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IIJIOCKOCTBIO, TPOXO/ISIIEH Yepe3
BEPILHHY)

1 Komb6unamus ten BpaiieHus u bu6nmorexa LIOK
MHOTI'OTPAaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpanHuK, OMCaHHBIA OKOJIO

12 cdepsl; cdepa, BIMcaHHAS B bubmuoreka [IOK
MHOT'OT'PaHHUK UJIU B TEJO https://m.eds00.ru/0b136158
BpallIeHUS

13 [Tonsitue 06 06BéMe. OCHOBHBIC bubmmoteka IIOK
CBOICTBa 0OBEMOB TEN https://m.edso00.ru/26a03fb7

. bubmuoreka [{OK
14 O6neM uHHAp, KOHYCa https://m.eds00.ru/5513d87b
" bubnuotexa [JOK
15 OObEw wiapa i MIOWALL ChepEl https://m.edsoo.ru/d189bde2
16 [TogoOHEbIE TENa B MPOCTPAHCTBE. bubnuotexa [JOK

COOTHOIICHUS MEXTY TUIOIIAISTMHI
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MOBEPXHOCTEH, 00BEMAMHU
MOXOOHBIX TE

17 KonrponsHas pabora mo remam bubnuoreka [JOK
"Tena Bpamenus" u "O0beMbI Ten" https://m.edsoo.ru/4a33a8ab
18 Bekrop Ha mimockocTu u B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Ciio)eHne ¥ BBIYMTaHUE BEKTOPOB bubmmorexa [IOK
P https://m.edso0o.ru/23f4f089
20 YMHOXXEHHE BEKTOpa Ha YUCIIO bubmorexa HOK
p https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa 1o Tpém
21 HEKOMILUIAHAPHBIM BEKTOpPaM bubmmorexa [IOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuio napannenenunena
Pemenne 3amad, CBSI3aHHBIX C
22 MIPUMEHEHUEM TIPABUII JEHCTBUM C brbmmorexa LIOK
P P s https://m.edsoo.ru/5a827900
BEKTOpaMH
KoopauaaTtHO-BEKTOPHBINA METO
23 1} I/IpiHIeHI/II/I reOMef WYECKHUX bubmorexa LOK
pup P https://m.edsoo.ru/d3alfe30
3a1a4
[IpssMmoyronbHas cucrema
24 KOOpJUHAT B IPOCTPAHCTBE. bubmuoreka [IOK
Koopaunats! Bextopa. [Ipocreiimue https://m.edso0.ru/48db7058
3aJ1a4¥ B KOOPIMHATAX
o5 VYron Mexay BeKTOpaMH. bubmmoreka [JOK
CxansapHoe NpOU3BEICHHE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluucienue yrioB Mexay bu6muoreka [JOK
MPSMBIMH U IIITOCKOCTIMU https://m.edsoo.ru/8efbe78e
27 KonTponbhas pabota no teme bu6muoreka [JOK
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"BekTophl 1 KOOpAMHATHI B
npoctpaHctae"

https://m.edsoo.ru/77c22fc5

[ToBTOpeHUE, 0600IICHNE 1

28 cucrtemaTusaius 3HaHui. OCHOBHBIS 1 bubmuorexa [JOK
¢burypsl, hakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHAMETPUH
[ToBTOpEeHME, 0000IIEHNE U

29 cuctemaTusanus 3HaHui. OCHOBHBIS 1 bubnuoreka [{OK
¢burypsl, hakTel, TEOPEMBI Kypca https://m.eds00.ru/078cd184
TUTAHAMETPUH
[ToBTOpEeHME, 0000IIEHNE 1

30 cucTeMaTu3alus 3HaHui. 3agauun 1 bubmuoreka [IOK
IUIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpEeHuEe, 06001IeHNE 1

31 cucTeMaTu3als 3HaHui. 3anauun 1 bubmuoreka [{OK
IIJIAHUMETPUU U METOIBI X https://m.edsoo.ru/4dffda97
pelreHus
[ToBTOpEeHue, 06001IeHNE 1

39 cucreMaTtu3anus 3HaHuil. OCHOBHbIE 1 bubnnorexa [JOK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTePEOMETPUH

bubnunorexa LIOK

33 HroroBas KOHTpoNIbHAs paboTa 1 https://m.edsoo.rufec24dfc?

34 [ToBTOpenue, 0600IIEHNE U 1 bubmuoreka [IOK
CHCTEMATHU3alUs 3HAHUI https://m.edso0.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS 0CHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrPaMMbl CpeHero o01ero odpasoBanusi
pe3yJbTarTa
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, PsMasi, INIOCKOCTb
25 [IpuMeHSITh aKCMOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPH PEHICHUU
' reOMETPUUECKUX 33124
23 OnepupoBaTh MOHATHUSMH: MAPaJUICIBHOCTh M TEPICHIUKYISPHOCTh
' MPSIMBIX U MJIOCKOCTEMN
24 KnaccudunupoBars B3auMHOE PacIONOKEHHE MPSIMBIX U TUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBarh MOHATUSAMU: JBYTPAHHBINA YroJl, TPaHU JBYTPAHHOTO YTIJIa,
7.5 pedpo ABYTpaHHOTO yTiia, TWHEHHBINA Yroi ABYTPAaHHOTO yTiia, TpalycHas
Mepa JIByTpaHHOTO yTiia
26 OnepupoBarh TOHSATHSMHU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKIBIH
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAHHHKA, MPAaBUIIHHBI MHOTOTPAHHUK
-4 Pacrio3naBaTh OCHOBHBIE BUJBl MHOTOTPAHHUKOB (THpaMuia, MpPU3MA,
' MIPSIMOYTOJIBHBIN MapasuieNenume, Kyo)
Knaccudunupoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUS s
. KiIacCupuKanud  (BBIMYKJIBIE W HEBBITYKIbIE  MHOTOTPAHHUKH,
' MpaBWIbHBIE MHOTOTPAHHUKH, TPSMbIE W  HAKIOHHBIE MPHU3MBI,
TapajuIeTICTUTIC b )
29 OnepupoBarb TIOHSITHSIMH CeKyImas TIOCKOCTB, CeueHHe
' MHOTOTPaHHUKOB
210 OOBSCHATh TPHUHLUIBI  MOCTPOCHHUS  CEYCHWW  MHOTOTPAHHUKOB,
' WCTIONB3YsI METOJ CIIEIOB
CTpouTh cedeHUST MHOTOTPAHHUKOB METOJOM CJIEJOB, BBIMOJIHATh
7.11 (BBIHOCHBIE) TUTOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTY:
BHJI CBEpPXY, COOKY, CHU3Y
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7.12

Pemrats 3ala4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
WK aJiropurMam, IMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE MCETOAbI IIpH
peiCcHUKM CTAaHAAPTHBIX MATCMATUUYCCKHUX 3aJa4 Ha BbIYHCIICHHUC
paCCTOﬂHI/Iﬁ MCXKAY ABYMA TOYKaMH, OT TOYKH IO HpHMOﬁ, OT TOYKH JO

IIOCKOCTH, MCKAY CKPCIIUBAOIIIUMHUCA MMPAMBIMHA

7.13

Pemrate 3ala4i Ha HAXOKACHUC ICOMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
WK aJiropurMam, IMMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKUE MCETOAbI IIpH
PCIICHUMU CTAHAAPTHBIX MATCMATHYCCKUX 3ala4 Ha BBIYUCIICHHUC YIJIOB
MCXKAY CKPCIIUBAIOUIMMUCA IIPAMBIMH, MECKIY HpSIMOfI H IINIOCKOCTBIO,

MCXKAY IJIOCKOCTAMMU, IBYI'PAHHBIX YI'JIOB

7.14

7.15

Beramcnate 00bEMBI W IUIONIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, nmupamMuaa) ¢ npuMeHeHrueM GopMyIl, BBIYUCISATh COOTHOIICHUS
MEKY IIOUIAAsIMU MMOBEPXHOCTEH, 00bEMamMu 0T00HBIX

MHOI'OI'paHHUKOB

OHepI/IpOBaTB MNOHATHUAMHA: CHMMCTpHUS B IIPOCTPAHCTBC, LHCHTP, OCb H

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M INIOCKOCTh CHMMETPUHU (UTYPHI

7.16

7.17

7.18

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPIPETHPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexax U pUCyHKax

[IpumeHnsaTh reoMeTpuueckue (akThl A PEIICHUS CTEPEOMETPHUECKUX
3a/a4, MpeIoiaralolliuX HECKOJIbKO IIaroB PEIIEHUsl, €CIU YCJIOBUS
IIPUMEHEHMS 3aJJaHbl B IBHOH (popme

HpI/IMeHHTB HpOCTeI\/'IH_II/Ie InporpaMMHbBIC CPEACTBA W JJICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMEI ITPHU PCHICHUU CTCPEOMCTPUICCKUX 3a/1avd

7.19

7.20

[IpuBOIUTE MpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE H

JKU3HH, paClIO3HABATh MPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

[IpuMeHsATH MOTy4YeHHbIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBAThH pPeabHbIe
CUTyallld M TPHUMEHATbh HU3YyYEHHbIE IMOHATHS B IIpOLECCe MOMCKa
pelieHus MaTeMaTHYECKU copMyIHpOBaHHON pooIeMBI,
MOJIETTMPOBATh pealbHbIE CUTyal[Md Ha SI3bIKE T€OMETpPUH, HCCIIEI0BaTh
IIOCTPOCHHBIE MOJIEIM C UCIOJIb30BAHUEM TI'€OMETPUUYECKUX TNOHATUH U
TeopeM, armapara anredppl, pemarb NpakTUYeCKUe 3a/1aduu, CBSA3aHHbIE C

HaXOXXJACHUCM I'€COMCTPHUICCKUX BCININH

11 KIIACC
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Kon

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM

NpoBepsieMoro .
00pa30oBaTeILHON MPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTarTa
6 ['eometpus
OnepupoBaTh NOHATHAMU: [HIMHIPUYECKast TOBEPXHOCTh, 00pa3yIoIIne
6.1 HWIMHJIPUYECKON MOBEPXHOCTH, LMIUHAP, KOHMYECKas MOBEPXHOCTb,
' oOpasyionire KOHHYECKOM  TMOBEpPXHOCTH, KOHYC, cdepuieckas
MOBEPXHOCTh
6.2 Pacrio3naBath Tena BpameHus (UIUHAP, KOHYC, cepa U map)
6.3 OOBSICHATH CIIOCOOBI MOTyUEHUS TeJl BpallleHus
6.4 KiaccudumupoBars B3auMHOE PacmoioKeHHE CPephl U TIOCKOCTH
OnepupoBaTh MOHATHSIMH: IAPOBOM CETMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOSI, BHICOTA
[IApOBOTO CJIO0S, IIIAPOBOM CEKTOP
6.6 Bbuucnate 00BEMBI M IUIOMIAAM TIOBEPXHOCTEH TEN BpalleHHS,
' reOMETPUUYECKUX TeJl C IPUMEHEHHEM (popmyIT
OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHK, BIHCAaHHBIM B cdepy u
6.7 OIMCAaHHBII 0KOJIO cdepbl, cepa, BIUCAHHAS B MHOIMOIPAHHUK WIH TEJI0
BpallleHus
68 BbIUHMCHSATE COOTHONIIEHHS MEXIY IUIOMAASMH TOBEPXHOCTEH W
' 00BEMaMU ITOTOOHBIX TENI
6.9 N306paxath n3yyaemble QUIYpbl OT PyKH M C IPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BeInonHATh (BBIHOCHBIC) IUIOCKHE YEPTEXKH U3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUTYp: BUJ CBEpPXY, COOKY, CHU3Y; CTPOUTb CEUEHHUS Tel
BpalleHus
W3BnekaTh, MHTEPIPETUPOBATh M TPEOOPa3OBHIBATH HHMOPMAIHIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpPeICTaBICHHYIO Ha
YepTekax U pUCYHKax
[TpumenHsTh TEOMETpHUECKHE (AKTHI JUTSI PEUICHUS CTEPEOMETPHUECKUX
6.12 3aJ1a4, NPEIIOJarallMX HECKOJIBKO IIAroB pELIEHHs, €CIH YCIOBHS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme
6.13 OnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBIIONMHATE JEHCTBUS CIIOKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB U
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YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICH)ITB, KakKUMH CBOMCTBaMHU OHH

o0azaroT

6.15

[TpuMeHsTh paBUIIO NapajlIeNeNnuIe a NPy CI0KEHUH BEKTOPOB

6.16

6.17

OnepupoBaTh MOHATUSAMU: JAECKApPTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yroil MEXIy BEKTOpPaMH, CKalIpHOEC IPOU3BEIEHHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL
HaXOI[I/ITB CyYMMY BCEKTOPOB H IIPOM3BCIACHUC BCKTOpa HA 4YHCIO, YIOJ
MCKAY BCKTOPAaMH, CKAJIIPHOC NPOU3BCACHHUEC, pACKIIaAbIBATh BCKTOP I10

JABYM HCKOJUIMHCAPHBIM BCKTOpPaM

6.18

3aIIaBaTI) IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOfI CUCTCMEC KOOpAHHAT

6.19

Pemate nmpocredmme TeOMETPUYECKHME 3aJadyd  Ha IIPUMEHEHME

BCKTOPHO-KOOPAWMHATHOI'O METOa

6.20

6.21

Pemate 3amaym Ha [OOKa3aTEIhCTBO MAaTEMAaTHUYCCKUX OTHOIICHUHM H
HaX0XXIACHUC I'COMCTPUYCCKHUX BCIUYHUH II0 06pa3uaM WK aJITOPpUTMaM,
IMIPUMCHA HU3BCCTHBIC MCTOABI IIpu PECIICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

IIpuMeHATs mpocTEHIIME NPOrpPAMMHBIE CPEICTBA M DJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMETPUUCCKHUX 3aa4d

6.22

IIpuBOAUTE NMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKU3HHU, paCliO3HaBaTh MPOSABIICHUC 3aKOHOB ICOMETPUHN B UCKYCCTBEC

6.23

IIpuMeHATh TOJIydeHHBIE 3HAHHWS Ha IPAKTHKE: AHAIW3UPOBATH
pealbHBIE CUTyallUd U NPUMEHATh H3Y4YCHHBIE IIOHATUSA B IIpOLECCE
MOKMCKA pELIEHUS MaTeMaTHYecKd COpPMYIUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh PEaJbHbIC CUTyallUd Ha SA3BIKE N€OMETPUH, UCCIIEI0BAThH
ITIOCTPOEHHBIE MOJEIN C HCIIOJIIB30BAHUEM I€OMETPHUUYECKUX IOHATHHA H
TeopeM, armnapara anreOpbl, perars NpakKTUYeCKHe 3a/1a4H, CBSI3aHHbIE C

HaXO0XXIACHUEM I'€COMCTPHUICCKUX BEJIMYNH
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

7.1

7.2

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

['eomeTpus

OcHOBHBIE MOHATHS CcTepeoMeTpuu. Touka, HpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[Tonsstue 00  aKCMOMAaTHYECKOM  MOCTPOCHHH  CTEPEOMETPUHU:  AKCHOMBI

CTEPCOMETPHH U CIICACTBUSA U3 HUX

B3aumHoe  pacmonokeHHE ~TOpSAMBIX B IPOCTPAHCTBE:  MEpeceKaroImecs,
napaJulelbHble M CKpemuBamomuecss npsmele. llapamnensHoCcTs nOpsAMBIX U
IUIOCKOCTE B TMPOCTPAHCTBE: MapalljielibHble TMpsiMble B  MPOCTPAHCTBE,
MapauIeNbHOCTh TPEX MPAMBIX, MAPAIIIETBHOCTh MPSIMOM M TUIOCKOCTH. YTJbI C
COHAIPABJICHHBIMU CTOPOHAMH, YroJll MEXAY TMpSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapaJuieibHbIE MIOCKOCTH, CBOKMCTBA MApPaJIIEIbHBIX
wiockocTeil. [Ipocteiimue mpocTpaHcTBeHHBbIE (GUTYPHl HAa IIOCKOCTH: TETPadp,

KyO, mapajieNenuIe]], MoOCTPOSHHE CeUCHHH

7.3

7.4

[lepieHAUKYISIPHOCTE NPSAMOM M IUIOCKOCTH: TEPHEHAMKYJSIPHBIE TIPSAMBIE B
MMPOCTPAHCTBE, NPAMBIC IMTAPAJIJICIIBHBIC U ICPICHAUKYJIIAPHBIC K IIJIOCKOCTHU, ITPHU3HAK
NEPIEHIUKYIJIIPHOCTH IPSIMOM U TNIOCKOCTH, TEOPEMA O MPSMOH MEpIEHANKYIIAPHON
IUIOCKOCTH. YTJIbBI B MPOCTPAHCTBE: Yrojl MEXKIy TMpsAMOM M IJIOCKOCTBIO,
JBYTpaHHBIA Yroj, JMHEWHBIA yroia JByrpaHHoro yrina. llepnengukynsap u
HAKJIOHHBIC: pPaCcCTOAHHUE OT TOYKHU OO0 INNIOCKOCTH, PaCCTOAHHE OT HpSIMOfI a0
IUIOCKOCTH, MPOEKIMS (PUIyphl HAa IUIOCKOCTh. [leprneHauKyIsipHOCTh MIOCKOCTEH:
NPU3HAK  TEPIEHIUKYIAPHOCTH  JBYX  IIOckocTel.  Teopema o0  Tpéx
NEPIIEHIUKYIIApax

[TonsiTHE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTHl MHOIOTPaHHMKA, BBINYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHHKH, pa3BEPTKAa MHoOrorpaHHuka. [Ipum3ma: N-yrospHas
npu3Ma, TPaHU U OCHOBAHHUS MPU3MBI, NpsiMas U HAKJIOHHAs MpHU3MbI, OOKOBas U
IIOJIHASI TOBEPXHOCTH Npu3Mbl. [lapamienenumen, mpsMOYToIbHBIA apajuIeIeINIIe T
u ero coicTtBa. [lupamuna: N-yroapHas nupamuaa, rpaHd U OCHOBAHUE ITUPAMHUJBL,
OOKOBasg U MOJHAs IMMOBEPXHOCTh MHUPaMHUABI, MMpaBUJIbHAA U yceqéHHaﬂ nupamMuaa.
OnemMeHThl NpuU3Mbl W nHpaMufbl. lIpaBUIbHBIE MHOTOTpaHHUKHU: IIOHSATHE
IMPaBUJIBHOIO MHOI'OrpaHHUKA, IIpaBUJIbHAd IpU3Ma W IIpaBUJIbHAA IIUpaMH]a,

npaBUIbHAS TPEYTOJIbHAs MUPaMUa U MPaBUIbHBIA TeTpasap, Ky0. [IpencraBnenue
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7.5

7.6

1.7

Kon

O TpPaBHJIbHBIX MHOT'OIpaHHUKAX: OKTa’ap, AOACKAAP U HKOCA3APYTHUC CeueHns

IMPU3MBbI U ITUPaMU/JIbI

CI/IMMCTpI/IH B IPOCTPAaHCTBE: CHMMETPUA OTHOCUTCIIBHO TOYKHU, HpﬂMOfI,
IIOCKOCTH. DJIEMCHTEI CUMMCTPUHU B IMUpaMUJaxX, MapajlIiCJICIUuIcaax, rmpaBUIbHbIX

MHOTI'OI'PaHHHUKax

Boruncnenue 371€MEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yrisl. [lnomane
OOKOBOM ITOBEPXHOCTU U TIIOJHOM IIOBEPXHOCTU MPSAMOM MpPU3MBI, IUIOIIA]Ib
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MPsAMOH mpu3Msl. [1nomans 60koBoi
MOBEPXHOCTU M IIOBEPXHOCTH IIPABWIBHON MHpaMHIbl, TeopeMa O IUIOIIAIu

yceuénHoii nupamuabl. [Tonstue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHOIICHUS MCKAY IuIomaasamMunu HOBerHOCTeﬁ,

00BpEMaMU TTOOOHBIX TEI

11 KUIACC

IIpoBepsieMblii 3JIeMEeHT COleP:KAHUS

I'eomerpus

6.1

[unuaapuyeckasi MOBEPXHOCTb, 00pa3yroUIie HUINHAPUIECKONH MTOBEPXHOCTH, OCh
LHWINHAPUYECKON MOBEpXHOCTU. LIMIMHIp: OCHOBaHMS M OOKOBas MOBEPXHOCTb,

oOpa3ytoias 1 0Ch, TUIOIIa b OOKOBOW M TTOJIHON TTOBEPXHOCTH

6.2

6.3

Konnueckas moBepxXHOCTh, 00pa3yrolne KOHNYECKON MOBEPXHOCTH, OCh U BEpIINHA
KOHUYeCcKoi moBepxHOcTH. KoHyC: ocHOBaHHME W BeplIuHa, oOpasyromias U OcCh,
onaab OOKOBOM M TIOTHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC: OOpasyrolue u

BbICOTA, OCHOBAaHUA U OokoBas ITOBEPXHOCTH

Cdepa u map: neHtp, paauyc, JuamerTp, MIouaab NoBepxHocTu cepol. Banmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIonanb

cepsl

6.4

N300paxeHue Ten BpalieHus Ha MII0CKOCTH. Pa3BépTka MUIMHIpa U KOHYCca

6.5

KomOuHanmu Ten BpalleHuss U MHOTOTPaHHUKOB. MHOTOTpPaHHUK, OINUCAHHBIN

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAsA B MHOT'OI'PAHHUK, UJIW TCJIO BpalliCHUSA

6.6

6.7

[Tonstne 00 oO0béMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapayiesienunena u ciaeactBus u3 He€. OO0bEM IWIMHApA,

koHyca. O0BEM mapa u ionaab cQepol

HO,I[06HLIC TCIIa B MMPOCTPAHCTBC. CoorHomeHHs MCKOY IIomaasamMu

MMOBEPXHOCTEH, 00bEMaMK MMOJOOHBIX TEI
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6.8

Ceuenuss nunuHzApa (MapajulebHO U NEPHIEHIUKYJISIPHO OCH), CEUEHHUS KOHYyca

(mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPILNHY ), CEUEHHUS 11apa

6.9

6.10

BexkTop Ha miockocty W B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAHUE BEKTOPOB.
YMHO)€eHue BekTopa Ha uucio. Pa3noxeHune BeKTOpa 1o TPEM HEKOMIUIAHAPHBIM
BekropaMm. IlpaBuno mapaienenunena. Pemenune 3amad,  CBSI3aHHBIX  C

MIPUMEHEHHUEM MTPaBWII JEHCTBHI ¢ BEKTOpaMHU

[IpssMoyronbpHas cucreMa KoopAMHAT B mpocTtpaHcTBe. KoopauHaTel BeKTOpA.
[Ipocreitmne 3agaun B KOOpAWHATax. YToi Mexay BekTopamu. CxaisipHoe
IMPOU3BCACHUC BCKTOPOB. Brraucnenune YIJI0B MCXKAY MPAMBIMU U IIJIOCKOCTIAMMU.

KOOp,I[I/IHaTHO'BCKTOpHHﬁ MCTO/ IIPpU PCIICHHUU I'COMCTPUYCCKUX 3a1a4
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOI1 00pa30BaTe/IbLHOI MPOrPaMMBbI CPeIHEro 001Iero
o0pa3zoBaHus

Bnagenue meromamMuM J0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3aady;
yMeHue (GopMysIMpoBaTh W ONEPUPOBATH MOHATHSAMH: OIpENeICHuE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, J0Ka3aTeIbCTBO,
paBHOCHIIbHBIC (HOPMYITUPOBKH; IPUMEHSTh UX; YMEHHE (DOPMYITUPOBATH
00paTHOE M NPOTUBOIOJIOKHOE YTBEPXKAECHUE, NMPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPBI, HMCIOJIB30BaTh METOJ MAaTE€MaTHUYeCKOW WHIYKLHNH;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHUsS IIpU DPELIEHUU 3a1ady,
OLICHUBATh  JIOTMYECKYI0  IIPAaBUJIBHOCTb  PACCY)KICHUW; YMEHHE
OIEpUPOBATH MOHATUSAMU: MHOXECTBO, IOJMHOXECTBO, ONEPALMH HaJ
MHOXXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
amnmnapar JJIs ONMCAHMS PEANBHBIX IPOLECCOB U SABICHUN U IIPU PEILIECHUH
3aJa4, B TOM UYHCJIE€ M3 JAPYyrux Y4eOHbIX MPEeIMETOB; YMEHHE
ONepHpOBATh MOHATUSAMU: I'pad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHWCHIBaTh rpadbl pa3InYHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHAMH: HAaTypaJbHOE YMCIIO, LIEJI0E YHUCIIO,
CTENEHb C IIEJIBIM M0Ka3aTeIeM, KOPeHb HaTypalbHON CTENEHHU, CTETIEHb
C paluOHAJIbHBIM  IIOKA3aTelIeM, CTENEHb C  JICHCTBUTEIBHBIM
nokasareiaeM, JorapupmM 4YHUCIa, CUHYC, KOCHHYC M  TaHIEHC
MPOM3BOJILHOIO YHCJA, OCTATOK IO MOAYJI0, PalMOHAIBHOE 4YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXXECTBAa  HATypaJIbHBIX,  LIEJbIX,
paloHaIbHBIX, JEUCTBUTENbHBIX YHCET; YMEHHUE HCIIOJIb30BaTh
NPU3HAKU JIeTMMOCTH, HAUMEHBIIMHA OOIIMil AenuTenb M HaHUMEHbIIee
oOuiee kpaTHoe, alropuT™M EBKiIMJa npu pemeHnn 3ajay; 3HAaKOMCTBO C
pa3IMYHBIMM  MO3ULUOHHBIMM  CHUCTEMAMM  CUUCJIECHMS;  yYMEHHE
BBITMIOJHATh BBIYMCICHUE 3HAYEHWH M MpeoOpa3oBaHUs BBIPAXKEHUU €O
CTENeHs MU M Jorapupmamu, mpeodpa3oBaHus APOOHO-pAllMOHATIBHBIX

BBIpa)KeHHﬁ; YMEHHUE OICPHUPOBATE MOHATHUAMU: IOCICAOBATCILHOCTD,
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apudmernueckas nporpeccus, reoMeTpruyecKast nporpeccus,
OecKOHEYHO YyObIBaoIlas TreoOMeTpUYecKas [MpOrpeccusi; yMEHHue
3a/1aBaTh MOCJIEI0OBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEHHE ONEpUpOBaTh MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMITJIEKCHBIEC YHCIIA, MOJIYJIb U aPTYMEHT KOMILJIEKCHOTO
yucna, ¢opMa 3alUCH  KOMIUIEKCHBIX uucen (reoMeTpuyeckas,
TPUTOHOMETpPHYECKass W  anreOpawueckas); yMeTh IPOU3BOIUTH
apumeTnyecKkue ACUCTBHUS C KOMIUIEKCHBIMU YHCIaMH; MPUBOAUTH
NpUMEphl  UCIOJIb30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpPUpPOBATH
MOHATUSAMU: MaTpulia 2xX2 u  3X3, onpeaenuTesb  MaTPHIbI,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU. PALMOHAIBHBIC, HPPAHOHAIBHEIC,
MIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI;, YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHHﬁ, HCpPaBCHCTB MW CUCTEM; YMCHUC pPCIIAaTb YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HCPABCHCTBA U CHCTCMbBI C TII1apaMETpOM; IPHUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCIICHHUA MATCMATHYCCKUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKUUS, UYETHOCTh (DYHKIHH,
NePUOANYHOCTh (YHKIUH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTH
¢GyHKIMH, KCTpeMyM (GYHKIMH, HauOoJbIlllee M HAUMEHbIlIee 3HAYEHUS
(GYHKIIMM Ha MPOMEXYTKE, HETpepbIBHAsL (PYHKIIMSI, aCUMIITOTHI rpaduka
¢dbyHKIMH, TIepBas U BTOpasi NpOM3BOJHAS (YHKINHU, T€OMETPUYECKUNA U
¢buznyecKkuil CMBICI TPOM3BOAHOM, MEpBOOOpa3Has, OIpeneaEHHbIN
MHTETpajl; YMEHHE HaXOJIUTh ACUMMTOTHI Tpaduka (QyHKIUH; yYMEHHE
BBIUHCISATH IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUSA, YAacTHOIO U
KOMITO3UIIUN (YHKLUH, HaXOAUTh ypaBHEHHE KacaTeJbHOM K Tpaduky
GYHKIUM; YMEHHME HaxXOJIUTh IMPOU3BOJIHBIE 3JEMEHTApHBIX (YHKIUM;
YMEHHE HCMOJb30BaTh MPOU3BOJHYIO s HCCIENOBaHMUA (PYHKLUH,
HaXOAUTh HauOOJIbIINE M HAaUMEHbIIHWE 3HaueHus (PyHKUWH; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BaHMEM arlapaTa MaTeMaTHUeCKOro

aHajii3a, NOPUMCHATb IPOU3BOJHYIO [JIA HaXO0XICHHA HaAWITYydlICro
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pelieHuss B MPUKIAIHBIX, B TOM YHUCIE COLMAIbHO-3KOHOMUYECKUX U
($U3MYECKUX 3a7a4yax; HaXOJAUTh TUIOMIAJAN U O0BEMBI (PUTY C TTOMOIIBIO
WHTErpajia; IPUBOJAUTH MPUMEPHl MAaTEMATHYECKOIO MOJECTUPOBAHUS C

noMouibio AuddepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTth MOHATUSAMU: Tpaduk QGYyHKIUH, oOpaTHas
(byHKUMSA, KOMIO3UIMSA (QYHKUWH, TUHeWHas (YHKIWSA, KBaJpaTHUHAS
byHKIMS, parMoHaIbHAs byHKIMS, CTEIeHHAs byHKIHS,
TpUTOHOMETpHUUYECKHe  (yHKIUH, O0OpaTHble TPUTOHOMETPUYECKHE
byHKIMM, TOKa3aTelbHAas U Jiorapupmuueckas (yHKUUU; YMEHHUE
CTpOUTH TpadUKU HM3YYCHHBIX (YHKIHH, BBIIOJIHATH MPEoOpa3oBaHUs
5 rpadukoB (YHKIIHHI, UCTIONB30BaTh TpadUKU JJIsl U3YUYEHHUS MPOLIECCOB U
3aBUCUMOCTEH, MPU pEIICHUH 3a7ad U3 APYTUX YYEOHBIX MPEIMETOB U
3aJa4 U3 pealibHOM KU3HU; BhIpaXaTh (OpMyIaMH 3aBUCHMOCTH MEKITY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOMCTBa W rTpadukm QyHKOMA uis
pellieHusl ypaBHEHUH, HEPABEHCTB U 3a/1a4 C MapamMeTpamu; U300paxarhb
Ha KOOpDAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHHI,

HCPABCHCTB U UX CUCTEM

VYMeHue pemiath TEKCTOBBbIE 33/a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha JABM)KEHHE, pabOTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJIOTH, 337a4l U3 00JacTH YIPaBJICHUS JIMUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABIIATH BBIPAKEHUS, YpaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIIEJ0BaThb IOJIYYEHHOE PELICHUE H
OLICHMBaTh MPaBIONOAOOHOCTh pPE3yJIbTaTOB; YMEHHE MOJAEIUPOBAThH
pealbHBIE CUTyallUM Ha S3bIKE MATEMATUKH; COCTABJIATH BBIPAKEHHS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl [0 YCJIOBHMIO 33J1a4H,
UCCIEN0BATh IIOCTPOEHHBIE MOJCIHM C UCIOJIB30BaHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINA PE3yabTaT

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apupMeTHUecKoe, MeInaHa,
HauOosblllee W  HaWMEHblllee 3HA4YeHMs, pa3Max, JUclepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEHHe U3BJeKaTb,
MHTEPIPETUPOBATh MH(GOpPMAIMIO, TMPEACTaBIEHHYI0 B TaOiuIax, Ha
quarpaMmax, rpadukax, OTpaXxkarollyro CBOMHCTBA peabHbBIX MPOIECCOB U
SBJIGHUH; MPEACTaBIATh NH(OOPMALIHIO C TOMOUIbIO TAOJIUI U IUarpaMM;
UCCJIE0BAaTh CTaTUCTUYECKHE JaHHBbIE, B TOM YHUCIIE C IPUMEHEHUEM

rpaguueckux METOJOB M  JJIGKTPOHHBIX  CPEICTB; TIpauuecKu
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10

uccjacaoBarb COBMCECTHBIC H8.6JHOI[€HI/I$I C I[IOMOHIbIO  JUarpaMm

paccerBaHMs U JIMHEUHOU perpeccuu

YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIA OMNBIT M CIydailHOE
COOBITHE, BEPOSITHOCTh CIIYYalHOTO COOBITHS; YMEHHE BBIYUCIIATH
BEPOATHOCTh C HCIHOJb30BaHUEM TIpaUUYECKUX METOJO0B; IPUMEHATH
(GOpMYIIBI CIIO)KEHHUSI W YMHOXKEHHUS BEPOSITHOCTEH, (OpMyIy MOTHON
BEpOSATHOCTH, hopmyny bepHyiu, komOUHATOpHBIE (GaKThl U (GOPMYJIBI;
OIICHUBATh BEPOSTHOCTH pEaTbHBIX COOBITHH; yMEHHE OIEepUPOBATH
MNOHATUSIMM:  Cy4yailHash BEJIUYMHA, paCIpelle]ieHue BepOATHOCTEH,
MaTEeMaTHYECKOe OKUIAHHWE, IUCIEPCHS M CTAaHJAPTHOC OTKIIOHCHHE
CIy4ailHOH BENWYHMHBI, (YHKUMU PpACHOpPENENICHUsT U  IJIOTHOCTH
PaBHOMEpPHOTO, TMOKA3aTeIbHOTO W HOPMAJIBHOTO pPacCHpelesCHHIA;
yMEHHE UCMOJb30BaTh CBOMCTBAa M3YyYEHHBIX paclpeieNieHud Jis
peIIeHus 3aJa4;, 3HAKOMCTBO C TIOHATHUSMH: 3aKOH OOJBIIMX YHCEN,
METOJIbI BBIOOPOYHBIX HCCJEIOBAHUM; YMEHUE MPUBOAUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIINX YHCENT B MPUPOJHBIX W OOIIECTBEHHBIX
SBIICHUSX; YMEHHE ONEPUPOBAThH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YHUCII0O COYCTAaHWH, YHCIO TEpecTaHOBOK;, OwmHOM HploTOHA; ymeHHe
MPUMEHSTh KOMOMHATOPHBIE (DaKTHI M PACCY>KICHUS AJISl PELICHUS 3a/a4;
OIICHHUBATH BEPOSTHOCTH peaTbHBIX COOBITHIA; COCTaBJIATh

BCPOATHOCTHYIO MOACIIb U UHTCPIIPETUPOBATDH HOJ'Iy‘lCHHBIfI pe3yiibTar

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKa, NpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA YyIja, IUIOCKUH Yroi,
JIBYTPaHHBIA yTOJI, TPEXIPAHHBIM Yroj, CKpEUIMBAIOLIMECsS IpsIMBIE,
NapajuIeIbHOCTh U MEPHEHIUKYIISIPHOCTDh MPSAMBIX U IUIOCKOCTEH, yroi
MEXNy NPSMBIMH, YTOJI MEXAY IpPSIMOH U IUIOCKOCTBIO, YIOJ MEXAY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMHU, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHE UCIOIb30BaTh IIpU
pellleHnn 3a1a4 U3y4yeHHble (AaKThl U TEOPEMbl IUIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXAIOIEro MHpA; CTPOHUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIBI0 T€OMETPUUECKUX TMOHATUH H
BEJIMYMH, PELIaTh CBSI3aHHBIE C HUMH MPAKTUYECKUE 3a7aUn

YMeHue onepupoBaTh MOHATUSMH: ILIOMAAL GUTYpPBI, 00BEM (QUTYDHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHHMK, CEYEHHME MHOIOIDAaHHUKA,

Ky0, mapajuiefenunen, Mnpu3Ma, OUpaMuia, (urypa M MOBEPXHOCTH

OOII COO MAOY COI Ne 18 39




11

BpallleHus, UIUHAP, KOHYC, Imap, cdepa, IIomans cdepsl, IUIONaIb
MOBEPXHOCTU MUPAMUJBI, TMPU3MBIL, KOHYyca, IWIMHAPA, 00BEM Kyoa,
IPSIMOYTOJIBHOTO MapajljiesienuIeaa, MUpaMuabl, NpU3Mbl, LWIMHIpA,
KOHYCa, I11apa, pa3BEPTKAa MOBEPXHOCTH, CEUCHUsS KOHYCAa M LIWIMHIpA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicsi cdepbl, LUIUHAPA, KOHYCa; YMEHHE CTPOMUTH CEYEHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPBI U MMOBEPXHOCTU
BpalICHUs, UX CEUCHHUS], B TOM YUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE TPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYP, CAMOCTOSATEIBHO
dbopMyIIUpOBaTh OMpEENICHUs U3y4aeMbIX (DUTYp, BBIIABUTATh TUIIOTE3bI
0 CBOHMCTBaxX W NMPHU3HAKAX I€OMETPHUYECKUX (UTyp, 00OCHOBBIBATH WU
OMpoBEpraTh HX; yMEHHE MPOBOAUTH Kiaccuukamuioo Quryp mo
Pa3NWYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUA

YMeHue onepupoBaTh MOHSTUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHue TMOn00US, MOMOOHBIE QUIYpPBI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIE B MPUPOJE,
HCKYCCTBE, apXWUTEKType; HCIIOJIb30BaTh T'€OMETPUUYECKHE OTHOIICHUS
IpH PEIICHWH 3a7ad; HaXOIUTh T€OMETPUYCCKHE BEIUYHMHBI (ITMHA,
yroi, Mmiomanas, o0bEM) THpU pelleHHH 3aJad M3 JPYruX Y4eOHBIX
MIPEIMETOB M U3 PEATbHOMN JKU3HH; YMEHUE BBIYUCIATH TCOMETPHUCCKUE
BEJIMYMHBI (IJIMHA, YroJ, IUIOHIab, O0BEM, IUIOIIA/b MOBEPXHOCTH),
UCTIONIB3Ysl HM3y4YeHHBIC (DOPMYJIBI M METOJBI, B TOM YHCJE: TUIOIIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCa, IIWIMHIPA, TUIOMAAb Cepsl;
00BEM Ky0Oa, TPSIMOYTOJIBHOTO MapaijiesienuIea, MUPaMUIbl, PU3MEI,
WIMHApPA, KOHYyca, Iapa; YMEHHUE HaxXOIWTh OTHOIIEHHE OOBEMOB

oJI00HBIX Uryp

12

VYmMmenue ONCpUPOBATH MOHATUAMU: MIPAMOYTOJIbHAA CUCTEMAa KOOPAWHAT,
BEKTOp, KOOPJIWHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpAa HAa YHCIIO, Pa3oKEeHHE BEKTOpa 1o Oasucy,
CKaJIIPHOE TIPOM3BEICHUE, BEKTOPHOE IPOU3BEACHUE, YTOJI MEXIY
BCKTOpaMH; YMCHHE HCII0JIb30BaTh BeKTOpHI)II\/’I u KOOp)IPIHaTHBIﬁ METO
JUIS pEIICHWsl TEOMETPUYCCKMX 3a7ad W 3a7ad JAPYruX y4eOHbBIX

MPEAMETOB
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YMmenue BbIOMpaTh MOIXOASIIMN METOX Ui pELIeHHUS 3a/lauu;
IIOHVMMAHHWE 3HAYMMOCTM MAaTEMaTHMKM B W3YYCHHHU IPUPOIJHBIX U
OOIIECTBEHHBIX MPOLECCOB M  SBICHHWI; YMEHHE pPAaCIO3HABATh
IIPOSIBJICHUE 3aKOHOB MAaTeMaTUKM B HMCKYCCTBE, YMEHHME IPUBOAMTH
IIPUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCUHCKOM H  MHUPOBOU

MaTeMaTHYeCKOM HayKH
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INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX
HA EID9 110 MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

Kon

1 Hucna u BIYUCICHUS

11 Harypanbnsle u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCEI

19 Pammonanbueie uyucna. OOBIKHOBEHHBIE M JECATHYHBIC JPOOH, IPOLIEHTHI,
' OCCKOHEYHBIC MTEPUOIUUECKHE TpodH

. Apudmernueckuii  KOopeHb  HaTypaibHOM  crtemenu.  JledictBus ¢
' apu(pMETHYECKUMH KOPHSIMH HATypPAIbHOU CTETIEHN

14 Crenenp ¢ mensiM mokazateneM. CTemeHb € palMOHAIBHBIM ITOKa3aTeNeM.
' CBoiicTBa creneHu

15 CuHyc, KOCMHYC W TaHT€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMEeHTa

1.6 Jlorapudm yucna. JlecaTuyHbe U HATYpaIbHBIC JOTapU(OMbI

JlelicTBUTENbHBIE 4HCia. ApupMETHUECKUEe ONepaluu C JIeHCTBUTEIbHBIMU
1.7 yrciaamu. [IpuOnmkEHHBIE BBIYUCICHHS, TMpaBHJIa OKPYTJICHHS, MPHUKHIKA MU
OLIEHKA pe3yJIbTaTa BHIYMCIICHUI

1.8 IIpeoOpa3oBanue BoIpaKeHUH

1.9 KomriekcHele yncna
2 VYpaBHEHUsI U HEPABEHCTBA

2.1 [enble u 1poOGHO-pallMOHANIbHBIE YPAaBHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHEHHs

2.4 [TokazarenbHble U IOTapUPMUUECKHE YPABHEHUS

2.5 enble u 1poOGHO-palioHaIbHbIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBEeHCTBA

2.7 [Toka3zaTenbHble U JOrapupMUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHU M HEPABEHCTB

2.10 YpaBHEHUs!, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMu
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2.11

Matpuia cuCTeMbI JIMHEWHBIX ypaBHEHUI. OnpeaennTeslb MaTPULIbI

3 OyHKIUH U TpaPuKH
31 OyHKUA, crnocoOsl 3ananusa GyHkuun. ['paduk GyHkmuu. Bzaumao oOpatHbie
' ¢ynkuun. Yérneie u HeuétHele pyHkimu. [lepuoanueckue pyHKIuu
OOnacte ompeneneHuss ¥ MHOXKECTBO 3HadeHWH ¢yHkumu. Hymum ¢yHkumu.
32 IIpomexxyTku 3HAaKONOCTOSHCTBA. IIpOMEXYyTKM MOHOTOHHOCTH (DYHKIIMH.
' MaxkcumyMbl 1 MUHUMYMBI (QyHKIuH. HanOospliee ¥ HauMeHbIIEEe 3HAYCHUE
(GYHKIMU HAa IPOMEKYTKE
33 CreneHHas (yHKIMs C HAaTypaJlbHbIM M LieJNbIM IOKa3areneM. E€ cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduK KOpHS N-OW CTETICHH
3.4 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKIMN, KX CBOHCTBA U TpaduKH
36 Toukn paspeiBa. AcuMnToThl TpadukoB ¢yHkuuid. CBoiicTBa (YHKIHH,
' HENpepbIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsI IOCIEI0BATEILHOCTEH
38 Apudmernueckass U reoMerpuyeckas mnporpeccun. Dopmyna  CIO0XKHBIX
' IIPOLICHTOB
4 Hauana maTremaTueckoro aHainsa
4.1 ITpousBonHas ¢pyHkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (QYHKIIMN
[IpuMeHeHHe NPOU3BOAHOM K HCCleAOBaHMIO (YHKIMA Ha MOHOTOHHOCTh M
4.2 sKkcTpeMyMbl. HaxoxaeHne HauOonbIIero 1 HaMMEHbUIET0 3HauYeHUs (QyHKIUU
Ha OTpe3Ke
4.3 [TepBooOpaznas. Muaterpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiITHOCTB M cTaTUCTHKA
6.1 OmnwmcarenbHasi CTATUCTHKA
6.2 BepositHocTh
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTU
7.2 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
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7.3 MHororpanHuKu

7.4 Tena 1 OBEPXHOCTH BpalCHUS

7.5 KoopauHatsl 1 BEKTOPBI
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