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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUN, NPEABSIBISIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO W IIO3HABATEJIBHOIO pa3BUTHUS
JUYHOCTU 00yYarOIXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
IPEAMETHBIX PE3YJbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHHH JIMYHOCTHOIO
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.

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

Jlornyeckoe MbIIUIeHWE, (HOPMUPYEMOE TPH H3YYCHHH OO0yJarOIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHHUH LIETIOYKH JTJOTHICCKUX YTBEPIKICHUN
B XOJIE pelIeHUs] TeOMETPUYECKUX 3a7ady, YMEHHE BBIJIBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHHM 337a4 €CTECTBEHHO-
HAyYHOTO IIUKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

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



SBJIIETCSI OJHUM W3 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.

[lens ocBoeHust mporpamMmbl ydeObHOro kypca «l'eomerpusi» Ha 06a3oBoM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOydaromuxcs  4epe3  oOecriedyeHHe  BO3MOXKHOCTH ~ NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE TIIpeIHA3HA4YeHa MJIs
OOy4JaronuXxcst CpEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPy HCHHUM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaroniuecs 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.

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

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIBTYPhI U OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

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

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

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

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

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

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



e (opmupoBaHHe (GyHKIIMOHATBHOU I'PaMOTHOCTH, peeBaHTHOM
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyalUsiX ¥ IPU M3YUYEHUU IOPYIHMX Y4YEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMyIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar il PElIeHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a]1a4, UHTEPIPETUPOBATh U OLIEHUBATh MOIYUYEHHbIE PE3YIIbTaThI.

OTINYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKJIIOYEHHE B KYypC
CTEpEOMETPUM B Hayajle €ro M3yuyeHus 3a/Jay, peUlaeMblX Ha YpPOBHE
MHTYUTHUBHOT'O MTO3HAHUA, U ONPEAECIEHHBIM 00pa30oM OpraHM30BaHHas paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHWS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YyYaIIUXC B Kypce CTEPEOMETPUM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNS.

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

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenel€éHHbIM [0 rojaaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezemo B 11 kmacce, Bcero 3a 1Ba roga ooydyenus - 102 y4eOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
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.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE 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.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
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. llupamupa: 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
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBWIbHBIX MHOTOTPAHHHUKAX.



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

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

11 KIIACC

Tena Bpamenust

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

Konunueckass moBepXHOCTh, 00pa3yroline KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN MoBepXHOCTU. KOHyC: OCHOBaHuME U BEpILIMHA, 00pa3yromias
M OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3sylolle U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepbl U TNIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10111 Chephl.

N300pakeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

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

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00BEME
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OO0bEM UMIMHIpA,
koHyca. O0BEM 1mapa u mIomass chepsl.

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

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

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha YuCio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. IIpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TIpaBHWJI JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



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



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

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

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, 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 Hapo/a;

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

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelIeHnH, paccy X IEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 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 CIIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWs, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



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 3KOJOTMYECKOW KYJIbTYPbI, NOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IPOIIECCOB HA COCTOSIHHUC 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.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO 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.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU OeUCTNGUAMU.

1)  Vuueepcanvnvie  no3nasamenvmvle  Oelicmsus,  0becnedusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCS (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYXdCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

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

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

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

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTH croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINMA ¢ Yy4EToM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

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

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

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

Pabora ¢ unpopmaunmeii:

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

e BBIOMpaTh HWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

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

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

2)  VuueepcanvHvie KOMMYHUKAMUGHble  Oelicmeus, 00ecnevusarom

chopMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIpUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIECHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AMaiiora, oOHapyXUBaTh pa3jIU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJNbTaThl  pEelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

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

Vuueepcanonvie  pezynamuenvie  Oeticmeus, obecneyusarom

G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 perieHus
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB;
BJAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII THpolecca u
pe3yJibTara peleHnss MaTEMaTHIEeCKOM 3a/1aun;

NPEABULIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh NpPH PEUICHUU
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIIBHOCTH HAa OCHOBE HOBBIX
0OCTOATENbCTB, TAHHBIX, HAWJEHHBIX OITHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OnepupoBaTh MOHATUSIMH: TOUYKA, TIPsIMAsi, TUIOCKOCTb.

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

OnepupoBaTh MOHATHSIMHU: TTAPALICTLHOCTh M IEPICHANKYISIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudunmpoBath B3aMHOE paCHOJIOKEHHE MPSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

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

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHHUK, BBIMYKIJIBIA ¥ HEBBITYKIIbIH
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPAaHHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

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

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

OnepupoBaTh MOHATUSIMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOTPAHHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHU M, UCTIOIB3YSI METOJT CIIEIOB.

CtpouTh ceueHUsS MHOTOTPAHHUKOB METOJOM  CII€JIOB,  BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUAX BEJIMYMH MO 00pasiaM WiIH
QNITOPUTMaM, TPUMCHSS W3BECTHBIC AaHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MAaTEeMAaTHUYECKUX 3a7a4 Ha BBIYMCIICHUE PACCTOSHUNA MEXKITY IBYMSI
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS ITPSMBIMHU.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasiaM WiIH
QNITOPUTMaM, TPUMCHSS W3BECTHBIC AaHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7ad Ha  BBIYKHCICHHE YIJIOB  MEXIy
CKPEIIMBAIOIMMMHUCS ~TPSIMBIMHA, MEXKIy TPSIMOM H TUIOCKOCTBIO, MEXIy
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuja) C© TMpUMEHEHHEeM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

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

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

[TpumeHsaTh TeomeTpuueckue (aKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIararoiuX HECKOIBKO IArOB PEIICHHUs, €CIIM yCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

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

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

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

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTh, OO0pasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3zyrolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

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

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

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

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



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

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

W3BnekaTh, HHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTYpax, MpEeJACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

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

[IpuMeHSTh MpaBUiIO Napasuieenueaa.

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

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

3agaBaTh MIIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemartp npocreimme reoMeTpUdecKUe 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaXO0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WUiIu ajifOpUuTMaM, MPUMEHSIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mpocTedive OPOTPaMMHBIE  CPEACTBA U JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

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

[IpUMEHATh TMOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: AHAJIM3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCICA0BaTh TOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJIUUMH.



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
BC/ICHHE B CTCPCOMCTPHIO 0 https://m.edsoo.ru/1¢c209e37
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 1 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyISIPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
4 10 1
VYTribl MeXAY NPSAMBIMU U TUIOCKOCTSIMHU hitps://m.edsoo.ru/1c209637
bubnmorexa LIOK
5 M 11 1
HOTOTPAHHHiH https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
6 06 9 1
DEMEL MEOTOTPaHHIKOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHUsl, paCCTOSIHUS U YIJIbI 4 1 bubmorexa HOK
p ' P 4 https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmMeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuoreka [JOK
1 T 12
©1a BpatiemA https://m.edsoo.ru/1¢209¢37
2 OOBEMBI TET 5 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPJUHATHI B IPOCTPAHCTBE 0 hitps://m.cdsoo.rw/1209¢37
4 [ToBTOpenue, 06001IEHNE, 7 1 bu6mmoreka [JOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bceero u3ydyeHusi o0pasoBaTesibHbIE
padoThI padoThI
pecypcsbl
OCHOBHbIE IOHATHS CTEPEOMETPUU:
TOUKa, MpsiMasi, IIIOCKOCTb,
npoctpancTBo. [IpaBuna
bubnuoreka [{OK
n300pakeHNs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
napajiesIbHbIX NPSAMBIX (OTPE3KOB),
CepeuHBbI OTPE3Ka
[TonsaTHA: nepecekarommecs
bu6mmoteka IIOK
IIJIOCKOCTH, IepeCceKarouecs mpsamas 1
https://m.edso00.ru/2d8a9¢99
U TUIOCKOCTb
[TonsaTus: nepecekaromuecs
0CKOC epeceKaroImec a 1 bubmmorexa LIOK
TUTOCKOCTH, I KaloIuecs mpsMast
> TeP P https://m.edsoo.ru/db685e73
U TUIOCKOCTb
3HAaKOMCTBO C MHOTOTPaHHUKAMH,
n300pa’keHre MHOTOTPAaHHUKOB Ha 1 bubmuoreka [IOK
PHUCYHKaX, Ha IPOCKIIMOHHBIX https://m.edsoo.ru/a63959ed
yepTexax
HauanbHble cBefieHHs 0 KyOe u
UpaMuie, UX pa3BEPTKH U MOJEITH 1 bubnmorexa LHOK
P > 1X PRSBEP ' https://m.edsoo.ru/b30dff38
CeueHnst MHOTOIPaHHUKOB
but6mmoreka [IOK
HauanbHble cBefieHus 0 KyOe u 1

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



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
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ApaMuJIe, X pa3BEPTKU U MOJIEIIH.
CeueHnst MHOTOIpaHHUKOB

IToHsATHE 00 AKCUOMATUYECKOM

7 MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI bubmmorexa [TOK
P p puH: https://m.edsoo.ru/OccScafe
CTEPEOMETPHUU U CIICICTBUS U3 HUX
[TonsTre 06 akCHOMaTUYECKOM
bubnuoreka [{OK
8 MIOCTPOEHUU CTEPEOMETPUU: AKCUOMBI
https://m.edso00.ru/239c8cb4
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsTre 06 akCHOMaTUYECKOM
bubnunoreka LIOK
9 MIOCTPOECHUU CTEPEOMETPUU: AKCUOMBI
https://m.eds00.1ru/65c6b106
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM
10 MMOCTPOEHUU CTEPEOMETPUN: AKCUOMBI bubmorexa LIOK
p p PHH: https://m.edsoo.ru/258fc245
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anMHOe pacnionoxeHue npsMsIx B
1 IIPOCTPAHCTBE: MEepeCeKaroIuecs, bubmmnoreka HOK
rnapajulelIbHbIE U CKPEIMBAIOIINECs https://m.edsoo.ru/1a2520£6
MpsIMbIE
[TapamienpHOCTh IPSIMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE:
but6mmorekxa [IOK
12 NapajieibHbIe IIPSMbIE B
.. https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MapaJIeNbHOCTh TPEX
MPSIMBIX
[TapamiensHOCTh IPSIMBIX U
13 MIJIOCKOCTEH B IPOCTPAHCTRBE: bubmmoreka [JOK
[TapamrensHOCTE IPSIMON U https://m.edsoo.ru/ee1d19b9
IIJIOCKOCTH
bubnunoreka LIOK
14 VYTriasl ¢ cOHanpaBIEHHBIMU

https://m.edsoo.ru/9f4071b9
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CTOpOHAMHU

15 Yron Mexay npsMbIMU B bubnmnoreka HOK
IPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTb MJIOCKOCTEH: Bu6muotexa [JOK
rnapajuielIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18f255
N . bubmuoreka [IOK
18 CaolicTBa napamieiabHbIX MIIOCKOCTEN
https://m.edsoo.ru/e504d656
[Ipocreiimne npocTpaHCTBEHHBIE
19 (buryphI Ha TIOCKOCTH: TETPad bubmmorexa [OK
P $ TETPadD, https://m.edsoo.ru/4a28dc02
Ky0, nmapaJuienenumnes
bu6nmorexa LIOK
20 IT i
OCTPOCHHE CEHCHIH https://m.edsoo.ru/1d434d0f
bu6nmorexa LIOK
21 [TocTpoeHune ceuenui
TpocHH et https://m.edsoo.ru/ec26fe5d
KonTponbhas padota no teme
) "[IpsiMbl€ U TUIOCKOCTH B bubnmnoreka HOK
npoctpaHctse. [lapamienbHOCTh https://m.edsoo.ru/9a0a9%e56
MPSAMBIX U MJIOCKOCTEN"
[TeprieHAMKYIAPHOCTH MPAMOUN 1
23 HJI(I))CKO(j]TI/I'}llIe r;IeH WK IJ)BI HbIC buomroreia LIOK
- HICPTIEHAHIY AP https://m.edsoo.ru/b19f6as5d
MIPSIMBIE B TIPOCTPAHCTBE
24 IIpsimble napasuienpHbIEe U bubmuoreka [IOK
MEPIEHIUKYIIAPHBIE K INIOCKOCTU https://m.edsoo.ru/0ac11c95
)5 [Ipsimbie mapauiebHbIE U bu6muoreka [IOK
MEPIEHAUKYIIAPHBIE K INIOCKOCTU https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyJISIPHOCTH bubnuoreka [JOK



https://m.edsoo.ru/fe733862
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IIPSIMOM U TNIOCKOCTH

https://m.edsoo.ru/f85bfc46

[Ipu3Hak neprneHIuKyIsIpHOCTH

bu6nmoreka IIOK

27
MPSAMON U TIIOCKOCTH https://m.edso0.ru/79165d15
)3 Teopema o npsmoi bubnmoreka [JOK
MEePIEHANKYIISPHOMN TIJIOCKOCTH https://m.eds00.ru/635¢5087
79 Teopema o npsimoit Bu6muotexa [JOK
MEPIEHANKYISIPHOM TIJIOCKOCTH https://m.edsoo.ru/bd37458
30 Teopema o npsimoit bubnnoreka [JOK
MEPIECHANKYISIPHOM TIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKynsip 1 HAKJIOHHBIE:
31 a(iTOHHI/ICYOT EO‘IKI/I JI0 TJIOCKOCTHU bubmmorexa [IOK
P . ’ https://m.edsoo.ru/33¢477d3
paccTostHuE OT NMPSAMOM J0 MIIOCKOCTH
[TepnienuKymnsip 1 HAKJIOHHBIE:
32 aCI::TOSIHI/IGYOT EO‘IKI/I JI0 TUIOCKOCTH bubmorexa HOK
P . ’ https://m.edsoo.ru/66fefadd
paccTostHuE OT MPSAMOM JI0 MIIOCKOCTH
[TepnienuKymnsip 1 HAKJIOHHBIE:
33 aCI::TOSIHI/IGYOT EO‘IKI/I 0 IJIOCKOCTH bubmmorexa [TOK
P il ’ https://m.edsoo.ru/a5b7b8e3
paccTostHuE OT MPSMOU JI0 TIIOCKOCTH
[lepnenauKymnsip 1 HAKJIOHHBIE:
34 a(iTOSIHI/IGYOT EO‘—IKI/I 0 TIJIOCKOCTH bubmmorexa [IOK
P il ’ https://m.edsoo.ru/dbee22bc
paccTostHuE OT MPSMOU JI0 TITIOCKOCTH
35 VYTibl B IPOCTPAHCTBE: YIOJI MEXKILY bubnuotexa [JOK
MPSAMOU U TNIOCKOCTBIO https://m.edso00.ru/6b61b2b4
36 JIByTpaHHBIN yroJI, TMHEHHBIN Yroil bu6muoreka [JOK
JIBYyTPAHHOTO yTJIa https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJ, JUHEHHBIN yroi bubmuotexa [JOK
JIByTPAHHOTO yTJIa https://m.edsoo.ru/c7c777ed
38 [TepnieHAMKYIIAPHOCTD MIIOCKOCTEM: bubmmoreka [JOK
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IIPU3HAK NEPIECHANKYIIIPHOCTH ABYX

https://m.edsoo.ru/ec3e2da3

IIJIOCKOCTEN
[lepneHUKyIAPHOCTD INIOCKOCTEM:
39 Hp§3HaK HegnegﬂnxyﬂﬂpHOCTH IBYX bubamorexa LOK
% https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
[leprieHANKYIAPHOCTD MIIOCKOCTEM:
40 MPU3HAK NEPIEHAUKYIISIPHOCTH JABYX bubmmorexa [TOK
& https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
41 Teopema o TpEX nepHeHANKYISIPaAX bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX NEpPHEHANKYISIPAX bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 TeopeMa o Tpéx mepHeHANKYISIPAxX brbmorexa [TOK
https://m.eds00.ru/91246736
KonTponbHas padoTa no temam
44 "[lepneHIMKYISIPHOCTD NMPSAMBIX U bubmuoteka [IOK
IocKocTe" u "YTIIbl MEX Ty https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMU"
IloHsITHIE MHOTOIPAaHHUKA, OCHOBHBIE
3JIEMEHTHl MHOTOTpaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIBIE bubmmorexa LIOK
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA
MHOTOTpaHHUKa
[Ipusma: n-yronpHas npu3Ma; rpaHu u
46 OCHOBAHMS IPU3MBI; TIpsiMasi 1 bubmmoreka [JOK
HaKJIOHHAs MTPU3MBIL;, OOKOBast U https://m.edsoo.ru/b4ad63ad
ITOJIHAs! TOBEPXHOCTh IIPU3MBI
47 [Tapannenenunen, npsIMOYTONbHBIN bubmuotexa [JOK

MapajuiesenuIiel U ero CBOMCTBa

https://m.edsoo.ru/8a7be683
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48

49

50

[Mupamuya: n-yrojapHasi mupaMuaa,
rpaHy ¥ OCHOBAHUE MHPAMUJIbI;
OOKOBas M MOJTHAS TIOBEPXHOCTD
UPaMHU/IB; IPABUIbHAS U YCCUEHHAS
nupamuga

[IpaBuIbHBIE MHOTOTPAHHUKU:
MOHSTHE TIPaBHILHOTO
MHOTOTpaHHHKa; IPaBUIIbHAS pU3Ma
Y TIPaBUJIbHAS MUPAMU/IA; IPABUIIbHAS
TpeyrojbHas MMpaMuia 1
IIpaBWIbHBIN TeTpa3ap; KyO
[IpencraBnenne o MpaBUIBHBIX
MHOTOTPaHHHKAX: OKTadp,
J0AEKadIp U UKOCAdP.

bubnunoreka LIOK
https://m.edsoo.ru/fblcd0as

bubnunoreka LIOK
https://m.edso0.ru/074c8865

bubnunoreka LIOK
https://m.edsoo.ru/a0fdd5bf

51

52

CumMMeTpusi B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENIBHO TOYKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETpHUU B IUPAMHUJAX,
napajuleNenuIe1ax, NpaBUIbHbIX
MHOTOTpaHHUKAX

Briuucienue 21eMeHTOB
MHOTOTPaHHUKOB: p&Opa, AMaroHamu,
YTJIbI

bubmmoteka IIOK
https://m.edso0o0.ru/b9e777d9

but6mmorexa [IOK
https://m.edsoo.ru/6¢cdbecef

53

[Tnomaas 60KOBOI MOBEPXHOCTH H
ITOJTHOW ITOBEPXHOCTH MPSAMOM
MIPHU3MBI, IDIOMNIA b OCHOBAaHHH,
TeopemMa 0 GOKOBOM MOBEPXHOCTH
IIPSIMOY IIPU3MBI

but6mmorekxa [IOK
https://m.edsoo.ru/37d84157

54

[Tnomane 60KOBOI MOBEPXHOCTH H

but6mmoreka [IOK



https://m.edsoo.ru/fb1cd0a5
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IIOBEPXHOCTHU ITPABUIILHON

MMpaMH/JIbl, TEOpeMa O IIoLIaAx
OOKOBOM IMMOBEPXHOCTH YCECYEHHOM

https://m.edsoo.ru/5603e30b

MTAPaAMUIBI
55 KonrponsHas pabora o Teme Bu6muotexa [JOK
"MHoOrorpaHHuKu" https://m.edsoo.ru/a95f5c¢04
N bubmuoreka [IOK
I1
36 onsHe 06 0bneEme https://m.edsoo.ru/7ad0020b
. bubnnorexa [IOK
57 06
HEM TTHPAMHIH! https://m.edsoo0.ru/235171b3
N bubnnorexa [IOK
58 0
OOBEM MpaMi b https://m.edsoo.ru/f47dfefd
" bubmuoreka [JOK
5
? OOBEM mupamHE! https://m.eds00.ru/79¢10312
N bubnuoreka [{OK
60
OOBEM mupamHE! https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
1
6 OOBEM mpH3MbI https://m.eds00.ru/79853608
N bubmuorexa [{OK
2
6 OOBEM mpH3MbI https://m.edso0.ru/1€053890
. bubmuoreka [{OK
63 06
DEM TPH3MBT https://m.edsoo.ru/482d351
64 KonTponbhas pabota no teme bubmuoreka [IOK
"OO0BEMBI MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpeHue, 06001IeHNE
65 cUucTeMaTHu3aIs 3HaHUH. bubmuoreka [{OK

[Toctpoenue ceueHuii B
MHOTOTpaHHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpenue, 0600IICHNE
CHCTEMAaTH3aLus 3HAHUI.

66 Brluucnenue pacctosiHu: MEXy | bubmmoreka [JOK
JIBYMsI TOUKaMHU, OT TOYKHU JI0 IPSIMOMH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 INTIOCKOCTH, MEXTY
CKPEIIHBAIOIIUMUCS TIPSIMBIMU
bubmuoreka [IOK
67 Hroroast koHTpoIbHAs paboTa 1 hitps-//m.cdsoo.rw/b9146bc
[ToBTOpEeHME, 0000IIEHNE
cUCTeMaTHh3alis 3HAHHH.
Boruncnenue yrioB: Mexy
68 CKPEUTUBAIOIIUMHUCS TPSIMBIMH, 1 Bubmiorexa OK
. https://m.edsoo.ru/56765e8b
MEXTy TIPSIMOH ¥ TUTOCKOCTBIO,
JBYTPAHHBIX YTIIOB, YTIIOB MEKIY
IJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/f7792ba9
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kourpoabusie IIpakTHueckue
n/n Bceero u3ydyeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypcbl
Cdepa u map: ueHTp, paauyc,
1 IUaMeTP; IUIOAab IOBEPXHOCTHU 1 Bubmiorexa IOK
P P https://m.edsoo.ru/0341bc2b
cdepsl
B3aumnoe pacnonoxenue chepsl U
bubnunoreka LIOK
2 IJIOCKOCTH; KacaTellbHas MIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb chepbl

3 N3obpaxkenue cdepsl, mapa Ha | bubnuoreka [JOK
mmockocT. CedeHus mapa https://m.edsoo.ru/be15f7{2
Hunuuaapudeckast TOBEPXHOCTb,

4 o0pa3yroue MUINHIPHIECKOM | bubnnorexa [JOK
ITOBEPXHOCTHU, OCh [IWJIMHIPUIECKON https://m.edsoo.ru/6054b8cl
MMOBEPXHOCTHU
Hunuaap: ocHoBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yrolias 1 oCh; | bubmmoreka [JOK
TJI0TA b OOKOBOM M IMTOTHOM https://m.edsoo.ru/18816216
MMOBEPXHOCTH
N300pakeHne numuHApa Ha
IUIOCKOCTH. Pa3BépTka nunuHpa.

6 CedeHus LWIHH, pa (nnocxocnio 1 bubmmorexa [IOK

. P ’ https://m.edsoo.ru/016e25¢eb
napauieIbHON WIN
MEPIEeHIUKYISIPHON OCH LIMIUHAPA)
bubmmoreka [JOK
7 Konunueckas moBepxHOCTb, 1 H

https://m.edsoo.ru/c94ba09b
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o0pa3yronme KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPILIUHA
KOHUYECKOM MTOBEPXHOCTH

Konyc: ocHOBaHue U BepIIKHA,

8 o0pa3yrolas U 0Ch; IJIOIA/Ib bubmorexa [IOK
. . https://m.edsoo.ru/897dd3b2
OOKOBOI ¥ MMOJIHON TOBEPXHOCTH
VYceuéHHbBIN KOHYC: 00pa3yomme u
9 BBICOTA; OCHOBaIZHs[ u goxzsalj bubmorexa HOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
N3o06paxenne koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenust koHyca (IJIOCKOCTBIO, bubnnorexa [JOK
MapajieIbHON OCHOBAHMIO, U https://m.edsoo.ru/0Obdelbe8
MJIOCKOCTBIO, TPOXO/ISIIIEH Yepe3
BEPIIUHY)

1 Komb6unamus ten BpaiieHus u bu6nmorexa LIOK
MHOTOI'PaHHUKOB https://m.edsoo.ru/3cefl0e5
MHoOrorpasHHuk, ONUCaHHbINA OKOJIO

12 cdepsl; cdepa, BIMcaHHAS B bubmuoreka [IOK
MHOTOI'PAaHHUK WIH B TEIO https://m.edsoo.ru/0b136158
BpalIeHUs

13 [Tonsitue 06 00BéMe. OCHOBHBIC but6mmorekxa [IOK
CBOICTBa 00BEMOB T https://m.edsoo.ru/26a03fb7

" bubnuotexa [JOK
14 OOBEM A pa, KOHYCa https://m.edsoo.ru/5513d87b
" bubnuotexa [JOK
15 O0bEM mapa 1 nIomans cheprt https://m.edsoo.ru/d189bde2
16 [TomoOHbIE TEeNa B MPOCTPAHCTBE. Bubmmorexa [IOK

https://m.edsoo.ru/810cfleb



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

COOTHONICHUS MEXTY TUTOIIAISIMHI
MOBEPXHOCTEH, 00BEMAMHU
MOXOOHBIX TE

17 KonrponsHas pabora mo remam bubnuoreka [JOK
"Tena Bpamenus" u "O0beMbl TeT" https://m.edsoo.ru/4a33a8ab
18 BekTtop Ha miockocTH U B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefc1b
19 CnoxxeHue ¥ BbIYMTaHHUE BEKTOPOB bubmmorexa LIOK
https://m.edsoo.ru/23f4f089
bubnuoreka [{OK
20 ¥MHOJKEHHE BEKTOPA Ha M0 https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa 1o Tpém
21 HEKOMIUIAHAPHBIM BEKTOPaM. bubmmorexa LIOK
https://m.edsoo.ru/a28fd74e
[IpaBuno nmapamienenumnena
Pemenue 3anay, cBSI3aHHBIX C
22 IIPUMEHEHHUEM IIPAaBUII JCHCTBUN C bubamorexa LOK
https://m.edsoo.ru/5a827900
BEKTOpPaMH
KoopanHaTHO-BEKTOPHBIN METOT
23 IIPU PELICHUN F€OMETPUYECKHUX bubmmorexa [TOK
https://m.edsoo.ru/d3alfe30
3a1a4
[IpssMmoyronbHas cucrema
24 KOOPJMHAT B IPOCTPAHCTBE. bu6muoreka [JOK
Koopaunats! BekTopa. IIpocreiimue https://m.edsoo.ru/48db7058
3aJ1a4M B KOOpJIMHATaX
)5 VYroa Mexay BEeKTOpaMH. bubmmoreka [JOK
CxansapHoe Npou3BEICHHE BEKTOPOB https://m.edsoo.ru/725effc4
%6 Breluucienue yrioB Mexay bubnuorexa [IOK

MMpsAMBIMHA U TNIOCKOCTAMU

https://m.edsoo.ru/8etbe78e



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

KonrponsHas pabora o teme

27 "BekTopbl 1 KOOPJMHATHI B 1 bubmmorexa [IOK
" https://m.edsoo.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpeHUE, 0600IICHNE 1

)3 cucrtemaTusaius 3HaHui. OCHOBHBIS 1 bubnuorexa [IOK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
IJIAHUMETPUHU
[ToBTOpenue, 0600IICHNE 1

79 cucrtemaTusanus 3HaHui. OCHOBHBIS | bubnuoreka [{OK
burypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPUH
[ToBTOpEeHME, 0000IIEHNE 1

30 cHUCTeMaTH3alvs 3HaHUK. 3a1aun | bubnuoreka [{OK
IUTAHUMETPUH U METOJIBI UX https://m.edsoo.ru/7491efe0
pelreHus
[ToBTOpEeHUE, 06001IEHNE 1

31 cucTeMaTu3alys 3HaHui. 3anauun | bubnuoreka [{OK
IUTAHUMETPUH U METOJIBI UX https://m.edsoo.ru/4dffda97
pelreHus
[ToBTOpeHue, 06001IeHNE 1

10 cucreMaTtu3anus 3HaHuil. OCHOBHbIE 1 bubmmoreka [JOK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH

bubnunorexa LIOK

33 HToroBasi KOHTpOJIbHASA paboTa 1 hitps://m.cdsoo.r/ec24dfc?

34 [ToBTOpeHue, 06001IeHNE 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/f465d10e

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
NpoBePSIEMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 0opa3oBaHus
pe3yJabTara
7 I'eomeTpus
7.1 OnepupoBarh NOHATUIMU: TOUKA, IPSAMAs], IJIOCKOCTh
75 [IpuMeHATh aKCHOMBI CTEPEOMETPHUM U CIIEICTBUS U3 HUX IPHU PELICHUU
' F€OMETPUYECKUX 3aJ1a4
73 OnepupoBaTh MOHATHSMHU: MAPAUICTBHOCTh W TMEPHEHIUKYISIPHOCTD
' MPSIMBIX U IJIOCKOCTEHN
74 KrnaccudunupoBars B3auMHOE PacIONOXKEHHE MPSIMBIX U ITUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarh NOHATUSAMU: IBYTPAHHBIA yIOJl, TPaHU JBYI'PAHHOIO YIJIa,
7.5 pedpo IBYrpaHHOTO YIJia, IMHEWHBIA YToJl IBYTPAHHOTO YIJIa, TpajyCHas
Mepa JABYTpaHHOTO yria
76 OnepupoBarh NOHATUSMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKIBINA
' MHOTOTPaHHUK, AJIEMEHTHl MHOTOTPaHHUKA, TTPaBUIILHBI MHOTOTPAHHUK
e Pacmo3naBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHKOB (MHUpaMuja, MpU3Ma,
. MPSAMOYTOJIBHBIN Napasuiesenune, Kyo)
KnaccudunupoBare  MHOTOTPaHHHMKH, BBIOMpas  OCHOBaHUS s
. Kinaccupukanuu  (BBIMYKIbIE W HEBBINYKIbIE  MHOTOTPAaHHUKH,
' MpaBUJIbHBIE MHOTOTPAaHHUKH, TMpsAMbIE U  HAKJIOHHBIE MPU3MBI,
TapajuIeTICTUTIC b )
. OmnepupoBath MOHATHSIMU: ceKymias MIJIOCKOCTb, ceueHue
' MHOT'OTPaHHUKOB
710 OOBSCHATh  TPUHIUIIBI  TOCTPOCHHS  CEUEHWH  MHOTOTPAaHHUKOB,

7.11

HCIIOJIB3YsS METOA CJICIOB

CTpOI/ITL CCUCHUA MHOTOTpAHHHUKOB MCETOAOM CJICAOB, BBIIIOJIHATH

(BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD:




BUJ] CBEPXY, COOKY, CHU3Y

7.12

Pemrate 3ala4i Ha HAaXOKACHUC ICOMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
WM aJiroputMam, IMMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE MCETOAbI IIpH
peiCcHUKM CTAaHAAPTHBIX MATCMATUUYCCKHUX 3aJa4 Ha BbIYHCIICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOUYKH OO HpHMOﬁ, OT TOYKH OO

INIOCKOCTH, MCKAY CKPCIIMBAOIIIUMHUCA MMPAMBIMHA

7.13

Pemrate 3ala4i Ha HAXOKACHUC ICOMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
WK aJiroputMam, IMMPUMCHASA HW3BECTHBIC AHAJIUTHUYCCKUE MCETOAbI IIpH
PCIICHUHU CTAHAAPTHBIX MATCMATHYCCKUX 3aJa4 Ha BBIYUCIICHHUC YIJIOB
MCXKAY CKPCIIHUBAOMIMMHUCA TIPAMBIMH, MCKIAY HpHMOﬁ H IINIIOCKOCTBIO,

MCXKAY IJIOCKOCTAMHU, IBYI'PAaHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

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

MHOI'OI'paHHUKOB

OnepupoBaTh MOHATHSIMH: CUMMETPHSI B IMPOCTPAHCTBE, LEHTP, OCh U

INIOCKOCTh CUMMCETPHHU, ICHTP, OCh U IINIOCKOCTb CUMMCTPHUH (1)I/IprBI

HSBJ’ICK&TL, Hp606pa3OBI>IBaTB U HUHTCPIPETUPOBATH HH(bOpMaI_[I/IIO 0
IMPOCTPAHCTBCHHLIX T'C€COMCTPUYCCKUX (bHpraX, MNpCACTABJICHHYIO Ha
YCPTEIKaAX U pUCYHKAX

HpI/IMeHHTB reoOMCTPpHUICCKUC (I)aKTLI IJIL peHICHUS CTECPCOMETPUUCCKUX
3aaa4, IMpeamnojJararommx HECKOJbKO HIaroB pClcCHUs, €CJIN YCIOBUA
NPUMCHCHUS 3aJIaHbI B SIBHOU (bopMe

HpI/IMeHHTB HpOCTGfIH.IHG nNporpaMMHbBIC CPEACTBA W IJICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMEI ITPHU PCHICHUU CTCPEOMCTPUICCKUX 3a/1avd

7.19

7.20

[IpuBOIUTE MpHUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPHUPOJAE U

JKU3HH, paCIIO3HABATH MPOABJICHUC 3aKOHOB I'COMECTPHUHN B UCKYCCTBC

[IpumeHsTH MOTyUYEHHBIEC 3HAHUS Ha MIPAKTHKE: aHAIU3UPOBATh peasibHbIe
CUTyalluh M MPHUMEHATh HW3YyYEHHBIE IOHATHS B IIPOLECCE IOMCKA
penieHus MaTE€MaTHYECKH copMyJIMPOBAHHOMN pOoOJIEMBI,
MOJIETMPOBATh pEabHbIE CUTyallMH Ha SI3bIKE T€OMETPUHU, MCCIIEN0BATH
MTOCTPOCHHBIE MOJIEH C UCIOJIb30BAaHUEM TI'€OMETPUYECKUX MOHATUU U
TeopeM, armapara aireopsl, pelmaTh MpaKTUYECKHe 3a7auu, CBI3aHHBIE C

HaXO0XIACHUEM I'COMETPHUICCKUX BCINYHNH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHbIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
00pa30oBaTeILHON MPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh NOHATHIMU: [HJIMHIPUYECKast TOBEPXHOCTh, 00pa3yIoIIne
61 HWIMHJIPUYECKON MOBEPXHOCTH, LMIUHAP, KOHMYECKas MOBEPXHOCTb,
. oOpasyioniye  KOHHYECKOM  TMOBEpPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTH
6.2 Pacnio3naBate Tena BpaieHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSICHATDH CIIOCOOBI ITOJTyUEHUS TEJl BpallleHUs
6.4 KrnaccudunupoBaTs B3aUMHOE pacrioiiokKeHue cepbl U MIIOCKOCTH
OnepupoBaTh TOHSATHAMHU: IIAPOBOW CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTA CETMEHTA, LIApOBOIl CJIOW, OCHOBAHUE IIAPOBOTO CIIOS, BBHICOTA
IaPOBOTO CJIOS, IAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOMIAAM TIOBEPXHOCTEH TEN BpalleHHS,
' reOMETPUUECKUX TeJl C TPUMEHEHHEM (HOopMYyJT
OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHUK, BIHCAaHHBIH B chepy u
6.7 ONKCaHHBIN OKOJIO cdepsl, chepa, BIUCAaHHAS B MHOTOTPaHHUK WJTH TEJIO
BpaIICHUS
63 BBIUUCIATE  COOTHOUICHWST MEXIY IUIOIAASMH TIOBEPXHOCTEH W
. 00BbEMaMU MOAOOHBIX TeI
6.9 N300pakaTh n3ydaemble GUIYpbl OT PYKH U C IPUMEHEHUEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BEIMONHATE  (BBIHOCHBIC) TUIOCKHE YEpPTEKH W3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHJ CBEpPXYy, COOKY, CHU3Y; CTPOUTH CEUEHHsS Tel
BpaICHUS
W3BnekaTh, MHTEPIPETUPOBATh M TPE0OPa3OBHIBATH HH(OPMAIHIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTYypax, IMPEACTaBICHHYIO Ha
YepTekax U pUCYHKax
[TpumensTh TeoMeTpuueckue (akThl sl PELICHHUS CTEPEOMETPHUECKUX
6.12 3ajay, NPEANONaraloliiX HECKOJBKO IIaroB pEHIeHUs, €CIU YCIOBHA

MPUMEHEHHUS 3a/1aHbl B IBHOU (hopMme

6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BrimonasaTh ,Z[GﬁCTBHSI CJIOKCHUSA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, O6’b$ICH$ITB, KakKuMH CBOMCTBaMHU OHH

o0J1aaroT

6.15

HpI/IMerlTb IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUKU BEKTOPOB

6.16

OHCpI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B IIPOCTPAHCTBE,
BEKTOp, MOAYJb BEKTOpaA, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroai MeExay  BCKTOpaMu, CKaJIIpHOC  HPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB U IIPOU3BEAECHHUE BEKTOpa Ha 4YMUCIIO, YroJl
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BE/ICHUE, PAaCKIalbIBaTh BEKTOP MO

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTb YPABHCHUECM B ,Z[eKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pematsn HpOCTGfII.HHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemars 3aJadd Ha A0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUH H
HaX0XXIACHUC I'COMCTPUYCCKUX BCIUYHUH II0 06pa3uaM WK aJITOPpUTMaM,
IMPUMCHAA HU3BCCTHBIC MCTOBI npu pelICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATs mpoCTEHIIME NPOrPAMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

6.22

IIpuBOAUTE NMpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

IIpuMeHATh TOJIydeHHBIE 3HAHHWS Ha IPAKTHKE: AHAIW3UPOBATH
pealbHBIE CUTyallUd U NPUMEHATh H3Yy4YCHHBIE IOHATUSA B IIpOLECCE
MOMCKA pELIEHUs MaTeMaTHYecKd COPMYIUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh PEaJbHbIC CUTyallUd Ha SA3BIKE N€OMETPUH, UCCIIEI0BAThH
ITOCTPOEHHBIE MOJIENN C HCIIOJIb30BAHUEM I€OMETPHYECKUX IOHATHUA H
TeopeM, armnapara anreOpbl, perars NpakKTUYeCKHe 3a/1a4H, CBSI3aHHbIE C

HaXOXKIACHUCM I'€COMCTPHUICCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

7.2

['eomeTpus

OcHOBHBIE MOHATHS CcTepeoMeTpuu. Touka, HpsiMas, MJIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  MOCTPOEHUH  CTEPEOMETPUU:  AKCUOMBI

CTCPCOMCTPHUU U CICACTBUSA U3 HUX

B3aumHoe  pacmonokeHHE ~TOpSAMBIX B IPOCTPAHCTBE:  MEpeceKaroImecs,
napajulelbHble M CKpemuBamomuecss npsmele. llapamnensHoCTs nOpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapalljielibHble TMpsiMble B  MPOCTPAHCTBE,
MapauIeNbHOCTh TPEX MPAMBIX, MAPAIIIETBHOCTh MPSIMOM M TUIOCKOCTH. YTJbI C
COHAIPABJICHHBIMH CTOPOHAMH, YroJll MEXAY TMpSMBIMH B IPOCTPAHCTBE.
[TapannenpsHOCTh MIIOCKOCTEN: NapalieNIbHbIE TUIOCKOCTH, CBOMCTBA MapaJuleIbHBIX
wiockocTei. [Ipocteiimue mpocTpaHcTBeHHBbIE (GUTYPHI HAa TIOCKOCTH: TETPadp,

Ky0, napaJuiesienumnes, NoCTPOCHUEe CeUeHnn

7.3

[lepnieHAUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSIPHBIE MPSMBIE B
[IPOCTPAHCTBE, MIPSAMBIE MapAIIJICIIbHBIE U IEPIIEHIUKYIISAPHBIC K INIOCKOCTH, IIPU3HAK
NEPHEHAUKYISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NMPAMON MEPIEHIUKYISIPHON
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIroll MEXAY MpAMOM M IUIOCKOCTBIO,
JIBYI'PAaHHBIA yTOJI, JMHEHHBIM Yrojg JAByrpaHHoro yria. llepneHaukynsap wu
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU 1O IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM 10
IJIOCKOCTH, MPOEKIMsI PUTypbl Ha MIIOCKOCTh. [lepneHAuKyIspHOCTh MIIOCKOCTEH:
NPU3HAK  [EPIEHIUKYIAPHOCTH  ABYX  IIOCKocTe. Teopema o0  Tpéx

NEePHEHANKYISIPAX

7.4

IIoHATHE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTHI MHOIOIDAHHMKA, BBIMYKJIBIE M
HEBBIITYKJIbIE MHOTOTPAaHHHKH, pa3BEPTKA MHoOrorpaHHuka. [Ipusma: n-yrospHas
npu3Ma, TPaHU U OCHOBAHHUS MPU3MBI, MpsiMas U HAKJIOHHAas MpHU3MbI, OOKOBas U
MIOJIHASI TOBEPXHOCTH Npu3Mbl. [lapamienenumen, mpsMOYTroiIbHBIA NapajuIeNIeINIe T
u ero coiicTBa. [lupamuna: n-yroapHas nupamuaa, rpaHd U OCHOBAHUE ITUPAMHU[BL,
OOKOBas M IOJIHAs MMOBEPXHOCTb MUPAMHUIBI, IPABUIbHAS M yCEUEHHAS MUPaMUAA.

DeMEHTEI nNpu3Mbl U TMHUPAMUBL. HpaBI/IJ'H:HBIG MHOT'OTpaHHUKH: TTOHATUC




7.5

7.6

7.7

MPAaBUJILHOTO MHOTOTPAHHMKA, MpaBWIbHAS TPU3MAa U MpaBWIbHAS MHUPaAMHJA,
MpaBUJIbHAs TPEYroJibHAs MUpaMUAa U MPaBHIbHBIN TeTpasap, kyO. [IpencraBnenue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

CI/IMMCTpI/IH B IPOCTPaHCTBE: CHMMETPUA OTHOCUTCIIBHO TOYKHU, HpﬂMOfI,
IIOCKOCTH. DJIEMCHTEI CUMMCTPUHU B IMUpaMUJaX, MapajlICJICIUIICaAax, IMPaBUIbHBIX

MHOTI'OI'PaHHHUKax

Bbruuciienue 351eMEHTOB MHOIOTPaHHMKOB: p&Opa, AuaroHanu, yriel. Ilmomans
OOKOBOM ITOBEPXHOCTH U IIOJHOM IIOBEPXHOCTU MPSAMOM HpPU3MBI, IUIOIIAJIb
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MpsIMOM mpu3Mbl. [Tnomans 6oxkoBoi
IIOBEPXHOCTH W IIOBEPXHOCTH IIPaBUIIBHOM MNHMPAaMHUIBI, TEOpEMa O ILIOIIAIN

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

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHoOIICHUS MCXKAY IuIomaasaMunu HOBerHOCTeﬁ,

00BpEMaMU TTOOOHBIX TEI

11 KVIACC

Kon

IIpoBepsieMbli 3J1EMEHT COACPKAHUS

6

I'eomerpus

6.1

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

oOpa3ytoias 1 0Ch, TUIOIIa b OOKOBOW 1 TTOJIHON TTOBEPXHOCTH

6.2

6.3

Konnueckas moBepXxHOCTh, 00pa3yrolne KOHNYECKON MOBEPXHOCTH, OCh U BEpIINHA
KOHUYeCcKoi moBepxHOcTH. KoHyc: ocHOBaHHMeE W BeplIuHa, oOpasyiomias U OcCh,
ionaab OOKOBOM M TIOTHOM TMOBEPXHOCTH. YCEUYEHHBIN KOHYC: OOpasyrolue u

BbICOTA, OCHOBAHUA U OokoBas ITOBCPXHOCTH

Cdepa u map: neHTp, paauyc, JuamerTp, IIouaab NoBepxHocTu cepol. B3anmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIonanb

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IMJIOCKOCTHU. Pa?;BépTKa ONUIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OIMCAHHBINA

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

6.6

[Tonste 00 oO0béMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
OPSMOYTOJBHOTO Tapayienenunena u ciuenctsus u3 He€. OO0bEM LMIMHApA,

koHyca. O0BEM mapa u rionaab chepsl




[Tomobuble Tema B mpoctpaHcTBE. COOTHONICHUS  MEXKIY — IUIOIIAISIMHU

o7 MMOBEPXHOCTEH, 00BEMaMK MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO M TMEPIEHIUKYISIPHO OCH), CEUEHHUS KOHYycCa
. (mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPILNHY ), CEUEHHUS 1I1apa
BekTop Ha miockocty W B IpocTpaHcTBe. CII0)KEHHE M BBIUMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4ucio. Pas3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. Pemienne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpssMoyronbpHas cucreMa KoopAMHAT B mpocTpaHcTBe. KoopauHaTel BeKTOpA.
6.10 [Ipocreiimue 3amauu B KoOpJAuMHATax. YTos Mexay Bekropamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brrancnenmne YIJI0B MCXKAY MPAMBIMU W IIJIOCKOCTIAMMU.

KOOp,I[I/IHaTHO-BCKTOpHLIﬁ MCTOJ IIPU pCIICHUU I'COMCTPHUYCCKUX 3a/la4




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 (DOPMYITMPOBKH; IPUMEHSTH UX; YMEHHE (hOPMYITHUPOBAThH
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 TOHATUSAMU: MHOXECTBO, IOJMHOYKECTBO, ONEpalMy Haj
MHOXECTBAMHU; 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, CHUHYC, KOCHHYC M  TaHIE€HC
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 Jiorapupmamu, mpeodpa3oBaHus APOOHO-pAllMOHATIBHBIX

BBIpa)KeHHﬁ; YMEHHUE OICPHUPOBATE MOHATHUAMU: IOCICAOBATCILHOCTD,




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
aHaiu3a; NPUMEHATh IMPOU3BOJHYIO JJIsI HAXOXKJIEHHsS HaWIydlIero

pelmiCHusd B HNPHUKIIAJHBIX, B TOM YHCJIIC COIUAJIIbHO-DKOHOMHWYCCKUX U




bu3MYECKUX 3a7a4ax; HAXOIUTh TUIOMIAN U 00BEMBI (PUTY C TTOMOIIBIO
UHTErpajia; MPUBOJIUTH MPUMEPHl MaTEMAaTHYECKOTO MOJICIHPOBAHUS C

noMOIIbI0 AU epeHInanbHbIX YPaBHEHUH

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GyHKIMS, KOMITO3MLUS (QYHKIMH, JUHEHHas (yHKUuWS, KBaapaTHYHAs
byHKIMA, panuoHaibHast byHKIMA, CTEIEHHAs GbyHKIMA,
TpUroHomerpudeckue (QyHKOuM, OOpaTHbIE TPUTOHOMETPUYECKUE
¢yHKUMHM, TIOKa3aTedbHas | Jorapumuyeckas (YHKIUU; YMEHHE
CTPOUTH TIpadHKH W3yYCHHBIX (DYHKIMH, BBIMOIHATH HPeoOpa3OBaHUS
rpaduKoB (PYHKIUH, UCIIOIB30BaTh TPAPUKH ISl U3yUSHHS IPOLIECCOB U
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 JAPYTUX YYEOHBIX NMPEIMETOB H
3a7a4 U3 peaybHON JKU3HU; BBIPAXKATh (POPMYIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku QYHKIMHA s
peleHns ypaBHEHHIA, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; u300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/1a4d pa3HbIX TUIIOB (B TOM 4MCIE Ha
IPOLEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HAJIOTH, 3aJ1a4M U3 00JIaCTH yIpPaBJIEHUS JTUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U MX
CHUCTEMBI II0 YCJIOBHIO 3aJa4d, MCCIENOBATh IIOJyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJAOOHOCTh pE3yJIbTaTOB; yYMEHHE MOJAEIMPOBAThH
pealbHBIE CUTyallUM Ha SI3bIKE MATEMAaTUKH; COCTABJIITH BBIPAKEHMS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl II0 YCJIOBHUIO 3aJayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJB30BAHMEM aIapara

anreOpbl, UHTEPIIPETUPOBATD MOJTyUYEHHBIH pe3yIbTar

YMeHue onepupoBaTh MOHATUSAMU: CpeAHee apupMeTHUecKoe, MeIuaHa,
HauOoJplllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JHClepcus,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOrO HaboOpa; yMEHHE U3BIIEKATb,
WHTEPIPETHPOBATh WH(GOpPMAIMIO, TPEACTaBICHHYI0 B TaOnuIax, Ha
quarpammax, rpaukax, OTpaskarollyo CBOMCTBA peaslbHbIX MTPOLIECCOB U
SIBIIGHUH; MIPEACTABIATh HH(OOPMAIIHIO C TTIOMOIIBIO TAOJIHUI U TUATPAMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE JaHHble, B TOM YHCIIE C NPUMEHEHUEM
rpadu4eckux METOJ0B W  JJEKTPOHHBIX CPEACTB; Trpaduyecku
UCCIIEIOBaTh COBMECTHbIE HAOMIOACHHS C TMOMOMIbIO JHarpamMmm

pacceuBaHus U JINHEWHOU Perpeccuu




YMeHue OonepupoBaTh IOHATUSAMHU: CIy4YalHBIA OIBIT M CIIy4ailHOE
COOBITHE, BEPOSITHOCTh CIYyYalHOrO COOBITUS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUUecKuX METOJIOB; MPUMEHSThH
(bopMyJsbl CIIOKEHHS] M YMHOXEHHS BEpOSTHOCTEH, (OpMyiy MOJHON
BEPOSATHOCTH, (popmyinry bepHyium, komOuHAaTOpHBIE (PaKTHl U (HOPMYJIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHUpPOBATH
HNOHATUSIMM: CIy4yailHass BEJIWYMHA, pacIpeleleHUe BEpOATHOCTEH,
MaTEMaTHYECKOE OKUIAHHUE, IUCIEPCHSs M CTaHJApTHOE OTKIOHECHHE
CIlydaliHOW BeJIMYUHBI, (YHKIUM paclpelesieHuss W IUIOTHOCTH
PaBHOMEPHOI'0, II0KA3aTEIbHOTO W HOPMAaJbHOIO  PAaCIpElEICHUN;
YMEHHE HCHOJIb30BaTh CBOMCTBA M3YUYEHHBIX paclpelesieHud Juis
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOJIbl BBIOOPOYHBIX HCCIEIOBAHUI; YMEHUE IPUBOAUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJBIIMX YHMCET B HPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONEPUPOBAThH MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETaHWH, YMCIO IepecTaHOBOK; OumHOM HbloToHA; ymeHHe
IPUMEHSTh KOMOMHATOPHBIE (PAKTHI U PACCY>KICHUS IJIs PEeLLEeHUs 3a/ay;
OLICHMBATh BEPOATHOCTH pealIbHBIX COOBITHH; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH MIOJYUYECHHBIN PE3YIIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIVIA, IUIOCKMH yToOI,
JBYI'PAaHHBIA YroJ, TPEXTPAHHBIA YIroJI, CKPEIIMBAIOLIUECS IPSAMBIE,
MapaJuIeIbHOCTh U NEPHEHAUKYIIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXAY MNPSMBIMH, YTOJI MEXKIy NPSIMOM M IUIOCKOCTBIO, YrOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTHU, PACCTOSTHUE MEXKIY
IIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPH
pelIeHnH 3aJad U3ydeHHbIE (PAKTBHI M TEOpeMbl IJIAHUMETPUU; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB  OKPYXKAIOIIEr0 MHpa; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBI) T€OMETPUYECKUX IOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4Yn

10

YMeHue onepupoBaTh MOHATUSMH: ILIOMAAL GUTYpPBI, 00BEM (QUTYDHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHNE MHOIOIDAaHHUKA,
Ky0, mapajuienenunen, npu3Ma, HUpaMuja, (urypa U MOBEPXHOCTH
BpallleHHs, UWIMHApP, KOHYC, map, cdepa, IIomaas cepbl, MIomaib
MOBEPXHOCTU NHMpaMM[bl, NMPU3MBI, KOHycCa, IMIMHApa, 00BEM KyoOa,

IIPSAMOYTOJIBHOTO Iapajuleenunea, MUpamMuabl, IMPU3MBbL, LWIAHIPA,




KOHycCa, I11apa, pa3BEPTKAa MOBEPXHOCTH, CEUCHUS KOHYcCa U LWIUHIpA,
napajulefibHble OCH WM OCHOBAHMIO, CEYEHHME Iapa, IUIOCKOCTb,
Kacaromasicss cepsl, LMIMHIAPA, KOHYCa; YMEHHE CTPOHUTH CEYCHHE
MHOTOTpaHHHKA, U300pakaTb MHOTOIPAHHUKH, (PUTYpPHI U MTOBEPXHOCTU
BpAIllEHUs], UX CEYEHMs], B TOM YHCJIE C IIOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTh CBOMCTBA r€OMETPUUECKUX (DUTYp, CAMOCTOSITENIEHO
(bopMyIIMPOBATh OMPECIICHUS U3Y9aeMbIX (DUTYp, BBIIABUTATh TUIIOTE3bI
O CBOMCTBaxX M MpPHU3HAKAX N'€OMETPHUYECKUX (QUTYp, 0OOCHOBBIBATH HIIU
OlpoBepraTh MX; YMEHHE MPOBOAMTH Kiaccuukanuioo Quryp mno
pa3IMYHBIM MPU3HAKaM, BBITOJIHATH HEOOXOIUMBIE JTOTOJHUTEIbHBIC

MOCTPOCHUS

11

12

13

YMeHue omnepupoBaTh HOHATHUSMH: JBUKCHHE B TIPOCTPAHCTBE,
napajuieNIbHbIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue M0a00UsA, TOAOOHBIE (UTYPHI; YyMEHHE
pacrio3HaBaTh paBHbIC W TOJO0HBIE (PUTYPBI, B TOM YHCJIE B MPHPOJIE,
HCKYCCTBE, apXUTEKTYpEe; HUCIIOIB30BAaTh T€OMETPUYECKHE OTHOIICHHS
OpU PEIICHWW 3a/la4y;,; HAXOJUTh TEOMETPUYCCKHE BEJIMYHMHBI (JJTMHA,
yTOJI, IUIOIMaah, OOBEM) TpH pEHICHWH 33a]a4 W3 JPYTUX Y4eOHBIX
NPEIMETOB U U3 pealbHOM KU3HU; YMEHHE BBIYUCIATH T€OMETPUYECKHE
BEJIMYMHBI (JJIMHA, YTOJ, TUIOMAab, OOBEM, IUIOMAAbh MOBEPXHOCTH),
UCMONb3ys M3y4YeHHBbIe (DOPMYNBI M METOJbI, B TOM YHCIE: IJIOMIAb
MOBEPXHOCTH MHUPAMHUIBI, TIPU3MBI, KOHYCa, WIMHAPA, TUIOMAAb ChEPHI;
00bEM Ky0Oa, MPsMOYTOJIBHOTO MapajuleNieNuIes1a, MUpaMuibl, TPHU3MBI,
ITMHIpA, KOHYyCa, IIapa; YMEHHWE HaXOIUTh OTHOIIEHHE OOBEMOB

noJ00HBIX (uryp

YMeHue oneprupoBaTh MOHATUIMU: NMPSAMOYTOJIbHAS CHCTEMa KOOPAMUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPJMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOU3BEICHHE BEKTOpa Ha YHCIIO, PA3OkKEHHE BEKTopa Mo 0a3ucy,
CKAJIIPHOE TIPOU3BEJICHNE, BEKTOPHOE IPOM3BEICHUE, YTOI MEXIY
BEKTOpAaMHU; YMEHHUE UCIOJIb30BaTh BEKTOPHBIA M KOOPJIMHATHBINA METO
JUIST  pEHICHUS] TEeOMETPHYECKUX 3alad W 3a1ad  JAPYruX ydeOHBIX
MPEAMETOB

YMeHne BBIOMpATh MOAXOASAIIMN METOA JUIsl pElIeHHs 3a7adu,
MOHUMAHWE 3HAYMMOCTH MaTeMaTUKU B HW3YYEHUU NPUPOAHBIX U
OOLIECTBEHHBIX MPOIIECCOB U  SIBICHUW; yMEHHE paclo3HaBaTh

MMPOSBJICHUC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCUMCKOM H  MHUPOBOU

MaTeMaTH4YeCKOM HayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koa
1 Uuncna 1 BEIUUCICHUS
1.1 Harypanbsuble 1 nenbie yucina. [Ipu3Haku 1eIMMOCTH LEIbIX YnCcel
1o Panmonaneupie  uncina. OOBIKHOBEHHBIE U JCCSITHYHBIC JIPOOH, TIPOIEHTHI,
' OCCKOHEYHBIC MTEPUOJNUCCKHUE TPOOH
13 ApudmeTnueckuii KOpeHb HaTypaiabHOW cTemneHu. JlelicTBus ¢ apudmMeTnyecKumMu
' KOPHSIMU HaTypaJIbHON CTENIEHU
L4 Crenens ¢ 1enbIM 1okazatesneMm. CTeneHb ¢ palMoHaIbHBIM Moka3areneM. CBOMCTBa
' CTENEHU
s CuHyC, KOCMHYC W TaHI€HC YHUCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHI€HC YMCIOBOTO apryMEHTa
1.6 Jlorapudwm gucina. JlecaTHaHbIC M HATYPATBHBIC JIOTApU(HMBI
HevictButenbHple  4ucia. ApupMeTHYECKHE OINepalud C JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIE BRIYUCICHUS, TPaBUIa OKPYTJICHUS, IPUKUIKA U OI[CHKA
pe3yJibTaTa BBIYUCIECHUM
1.8 [TpeoOpazoBaHue BbIpaKEHHIA
1.9 KommnexcHbie unciia
2 YpaBHEHHUs 1 HEpAaBEHCTBA
2.1 [{enbie 1 IPOOHO-paLIMOHANBHBIE YPAaBHEHHS
2.2 HppauroHanbHble YpaBHEHUS
2.3 TpuronomeTpudecKkue ypaBHEHH
2.4 [ToxazarenbHbIE U TOTapU(PMUUECKHE YPaBHEHUS
2.5 [lensie 1 poOHO-palIMOHATFHEIE HEPABEHCTBA
2.6 NppannoHanbHble HEPABEHCTBA
2.7 [ToxazarenbHble U ToTapuPMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTprdecKkue HEPABEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHUM U HEPABEHCTB
2.10 YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuna cuctemsl IMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl




3 @OyHKUIUHU U TpadUKU
11 Oynkuus, crnocoObl 3amanust (yHkouu. I'padpuk Gynkumu. Bzanmuo oOpaTHBIE
' ¢yskuuu. YétHele n HeuéTHble GyHKUMU. [lepuoguueckue GpyHKumn
OOnacte ompesneneHUs W MHOXKECTBO 3HaueHMM Qynkuuu. Hymum ¢yHkuumm.
32 [IpoMeXyTKM  3HAKOMOCTOSHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DyHKIUH.
' Makcumymbl ¥ MHUHUMYMBI GyHKuuu. HauOosnblnee M HauMeHblllee 3HAYEHUE
(GYHKIHU Ha TPOMEKYTKE
33 Crenennass (yHKIMS C HaTypaJdbHbIM M IeNbIM Tokazatenem. EE cBoiictBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS 1-Ol CTEIIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOMCTBA U TpaduKH
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspbiBa. AcuMnToTel TpadgukoB ¢yHkumid. CBoicTBa  (YHKIHH,
' HENpEepPbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS OCIIEI0BATEILHOCTEH
3.8 Apudmernudeckas 1 reomeTpudeckas nporpeccur. @opmyiia CI0XXHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHajinza
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 37IEMEHTAPHBIX QYHKIUI
[Ipumenenne npPOU3BOJHOW K HCCIENOBaHUIO (YHKIUMHA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxokaeHne HanOosbIIero 1 HaMMEHbIEro 3HaYeHHUs (YHKIMU Ha
OTpe3Ke
4.3 [TepBoobOpasnas. UnTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTuCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIE ¥ INTOCKOCTH B TPOCTPAHCTBE
7.3 MHoOrorpanHuKu
7.4 Tena 1 MOBEpXHOCTU BpaIllCHUS




7.5

KOOp[[I/IHaTBI 1 BCKTOPLI




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

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






