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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
JTUCITUTIIMH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK M 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’KAIOIIEr0 MHUPA, YCIOBHE YCIEUIHOIO MO3HAHUS W aKTHUBHOIO
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 OCHOBHOTO 001Iero oodpaszopanus. Takum oOpa3zoM, 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.

JlocTikeHne 1enu OCBOCHMSI MPOTpaMMbl  O0ECIIEUMBACTCS 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
peaTbHOM MHUPE MHOTOTPAHHHUKH U TeJla BpaIllCHUS;

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  UHTCIUIGKTYaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJaronmmxcsi, IMMO3HABATEIbHOW  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
TEOMETPUYECKHI ammapar il PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
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 OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YyYaIIUXC B Kypce CTEPEOMETPUM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
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.

Conepxanne o0Opa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM 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 YYEGHOM IIVIAHE

Ha u3ydenue reoMetpun oTBOAUTCA 2 yaca B Henenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a iBa roga ooydyenus - 102 yueOHbIX daca.



COIAEPKAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapamnensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’p, KyO, nmapaiesenumne]; TOCTPOCHUE CEUCHUM.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCNbHBIE W TEPHCHAUKYJIAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKUUsT  (GUrypbl Ha  TUIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEM: NPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yromapHas
NpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
napajiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMU/IBI.

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



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM 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 ILIWJIMHJIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
IIOBEPXHOCTH.

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

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
BpalleHUS.

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

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

Ceuenus mwiMHIapa (TapaJyIelbHO W TNEPHEHAMKYJSIPHO OCH), CEUCHHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO U MPOXOSIIEE 4Yepe3 BEPIIHUHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B rpocTpaHcTBe. C0XKEHUE U BHIYUTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. IIpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TIpaBHWJI JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. 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-HPAaBCTBEHHOI'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.

Pdusnyeckoe BOCIIUTAHHE:

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

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

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  chepam  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 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.

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)  Vuueepcanrvnvie — noznasamenvhwvle  Oeticmeus, — 0Oecnedusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCS (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYXdCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
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:
YTBEPIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
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 YMO3aKITIOUCHHUH, YMO3AKIIIOUSHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKHUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKICHHS U BBIBOJIBI,

e BBIOMpaTH croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C YUETOM
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
o0BbeKTa, SBJICHHS, 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 BBIABJIATH JCPHUIMTHI MHPOPMAITUH, JAHHBIX, HEOOXOAMMBIX JJISI OTBETA
Ha BOIIPOC 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)  Vuusepcanonvie KOMMYHUKAMUGHbBIE  Oelicmeus,  00ecneuusaom

chopMUpo8aHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OOmenne:



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 JHajiora, oOHapyXUBaTh pa3jM4yMe U CXOJCTBO IO3ULIUH; 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 (00CYXKIeHUsI, 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 opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 perieHus
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKXHOCTEH,
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 KOPPEKTUBBI B JEATEIBHOCTh 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 MOHIATUSMU: TOUKA, IPAMasi, IIIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUU M CIICICTBUSI W3 HUX IPU PEIICHUU
reOMETPUUECKUX 3a]1ad.

OnepupoBaTh NOHATUAMHU: MAPATIICTBHOCTh U NEPIEHIUKYIISIPHOCTD MPSIMBIX
U TIJIOCKOCTEH.

KnaccupunmpoBath B3aMMHOE PACHOJIOKEHHUE TPSMBIX M IJIOCKOCTEH B
MIPOCTPAHCTRE.

OnepupoBaTh MOHATUSMM: JBYTPAHHBIM YTOJ, TpaHU ABYIPAHHOIO YTJa,
pedpo NIBYTpaHHOIO yrija; JUHEWHBIA YroJl IBYTPAaHHOIO Yrja; rpajaycHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh MOHATUSIMU: MHOTOIPAHHUK, BBIMYKJIbIA W HEBBITYKJIBIA
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPABUILHBI MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOIPAHHUKOB (MHpaMuaa; MpU3Ma,
PSIMOYTOJIBHBIN Napaijiesienune, Kyo).

Knaccudgunmponathb MHOTOTPaHHUKHU, BBIOWpas OCHOBaHHS JUIS
KJaccupuKanuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHHKH, IPaBUJIbHBIC
MHOTOIPaHHUKHU; IPSIMbI€ U HAKJIIOHHBIE PU3MBI, HapajlIeICIUIICbl).

OnepupoBaTh MOHATUSIMU: CEKYIIasi JIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHU M, UCTIOIB3YSI METOJT CIIEIOB.

CTtpouTh CE€UEHHSI MHOTOTPAHHUKOB METOJIOM  CJI€AOB, BBIMOJHSATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pemiats 3a1aun Ha HaXOXKACHUE T€OMETPUUYECKUX BEJIMUMH MO 00pa3iaM Win
aIrOpuTMaM, TPUMEHSS] W3BECTHHIC AHAIMUTHUYECKUE METOABbl TMPHU PEIICHUU
CTAHJAPTHBIX MaTEMAaTUYECKUX 3a/1a4 HA BBIYMCICHUE PACCTOSHUNA MEXAY JIBYMs
TOYKaMH, OT TOYKHM JO TMPsAMOW, OT TOYKH [0 TIUIOCKOCTH, MEXIY
CKPEIIHUBAIOIIUMHUCS TIPSIMBIMH.

Pemiats 3a1aun Ha HaXOXKIACHUE T€OMETPUUYECKUX BEJIMUMH MO 00pas3iaM Win
aIrOpuTMaM, NPUMEHSS] W3BECTHHIC AHAIMUTHUYECKUE METOABbl MPHU PEIICHUU
CTAHJAPTHBIX ~MAaTeMAaTUYECKUX 3aJa4 Ha  BBIYUCJIEHUE YIJIOB  MEXIY
CKpPCILUBAIOIIUMUCS TMPSAMBIMU, MEXJY TMPSAMOM U IUIOCKOCTBbIO, MEXIY
IJIOCKOCTSIMM, 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 MpPOCTEHINNE 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 T'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIU 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 MOTYYEHUS TEN BPAILECHUS.

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
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAS B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

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



N300pakath m3ydaemple (PUTYppl OT PYKH M C NPUMEHEHHEM TPOCTHIX
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 MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

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

Pemarte npocreimme reoMeTpudecKUe 3aJayd 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 OpocTEHIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
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
MMPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecrBo 1yacos
Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM (POBbHIE)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
1 BBenenmne B crepeoMeTpuio 10 https://m.eds00.ru/S2X6T9S4N
IT .
2 PAMBIC H TUIOCKOCTH B HPOCTPaHCTBe . 12 1 https://m.edsoo.ru/A4F4T4A1Q
[TapannenbHOCTh NPSAMBIX M IIIIOCKOCTEN
I1
3 epHeHHHIfyMpHOCTB MPAMBIX H 12 https://m.edsoo.ru/H6S9B2H3C
IUIOCKOCTEH
4 Yrubl MeXAY IPSAMBIMU U IUIOCKOCTSMH 10 1 https://m.edsoo.ru/V1P7V405P
5 MHororpanHuKu 11 1 https://m.eds00.ru/H4T8T00O3J
6 O06BEMBI MHOTOTPAaHHUKOB 9 1 https://m.edsoo0.ru/MOU7P9J8N
7 IToBTOpEHME: CEUEHMS, pACCTOSHUS U YTIIbI 1 https://m.edsoo.ru/Y0B4Q4U6W
OBIIEE KOJIMYECTBO YACOB 10 68 5 0

[NPOTPAMME



https://m.edsoo.ru/S2X6T9S4N
https://m.edsoo.ru/A4F4T4A1Q
https://m.edsoo.ru/H6S9B2H3C
https://m.edsoo.ru/V1P7V4O5P
https://m.edsoo.ru/H4T8T0O3J
https://m.edsoo.ru/M0U7P9J8N
https://m.edsoo.ru/Y0B4Q4U6W

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

duekTpoHHbIe (LM POBbLIE)

Ne i/m Konrpoubnusie IIpakrnyeckue

NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE PecypChl
padoThI padoThI
Tena BpaieHus 12 https://m.eds00.ru/S5Z2P7H5N
OO0BEMBI TEN 5 1 https://m.eds00.ru/U2Z5G4Q9N
BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 https://m.edsoo.ru/K7Z1X5A7E
IT 6006
OBTOPCIIE, ODODIIEHIE, 7 1 https://m.edso0.ru/T4M8POI5F

cucTeMaTHh3alys 3HaHUi

OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOT'PAMME



https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/U2Z5G4Q9N
https://m.edsoo.ru/K7Z1X5A7E
https://m.edsoo.ru/T4M8P0I5F

ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne i/ Tema ypoka

OCHOBHBIE TOHATHS CTEPEOMETPHUU: TOUKA, MPsSIMas, IIIOCKOCTb,

1 npoctpaHcTBo. [IpaBuina n300paXkeHrs Ha PUCYHKaAX: H300paKeHUS
MJIOCKOCTEH, MapaieNbHbIX MPSAMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

5 [TousiTHs: epecekaronecs MIOCKOCTH, IEpeceKaromuecs npsamas u
IUIOCKOCTB

3 [Tonsartust: nepecekarouecs MIOCKOCTH, MEpeceKarouecs npsamas u
IIOCKOCTD

4 3HaAKOMCTBO C MHOTOTpaHHHKaMH, H300pa)KeHHEe MHOTOTPAaHHUKOB Ha
PUCYHKaX, Ha MPOEKIIMOHHBIX YEPTEXKAX

5 HauanbpHbie cBeieHNs 0 KyOe U mupaMuie, uxX pa3BEPTKU u Mojaenu. CeueHus
MHOTOTPAaHHUKOB

6 Hauanbsubie cBeieHus o ky0e u nupamuie, ux pazBépTku u Mmoaenu. CeueHus
MHOTOI'PAaHHUKOB

7 [TonsiTHe 06 aKCHOMATHUYECKOM ITOCTPOCHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CJICACTBUS U3 HUX

8 [TonsaTne 06 aKCMOMAaTHYECKOM TIOCTPOCHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

9 [TonsaTue 06 akCMOMaTHYECKOM MTOCTPOCHUHU CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUU U CIECACTBUS U3 HUX

10 [TonsiTrie 06 akCMOMATHYECKOM MOCTPOSHUHU CTEPEOMETPHH: aKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

1 B3aumnoOe pacnoniokeHre MpSIMBIX B TPOCTPAHCTBE: MEPECEKAIOIINECS,
napajuieJIbHble U CKPEIIUBAOLIUECS MTPSIMBbIE

12 [TapannenbHOCTh NPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE: MapajuieIbHbIE
MpsIMBIE B TIPOCTPAHCTBE; MAPAILICITLHOCTh TPEX MPSIMBIX

13 [TapamienbHOCTh IPSAMBIX U IJIOCKOCTEH B mpocTpaHcTse: [lapainenbHocTh
MpsIMOM M TJIOCKOCTH

14 VYrael ¢ cOHanpaBIE€HHBIMH CTOPOHAMM

15 VYron Mexay NpsiMbIMU B IPOCTPAHCTBE

16 VYron Mexay NpsiMbIMU B IPOCTPAHCTBE

17 [TapannenbHOCTh IIOCKOCTEH: apauieibHbIE IIOCKOCTH

18 CaoiicTBa napajyiebHBIX MIIOCKOCTEH

19 [Ipocreiimume mpocTpaHCTBEHHBIE (PUTYPHI HA TIIIOCKOCTH: TETPadp, KyO,
napasuiesienuIe

20 [Toctpoenue ceuenuit




21

IToctpoenue ceuenuit

KoHnTtposbnas padota mo teme "IIpsiMble U TIJIOCKOCTH B IPOCTPAHCTBE.

22
[TapannenbHOCTh NPAMBIX U IUIOCKOCTER"

93 [lepneHIMKYIAPHOCTD NPSAMOI U IJIOCKOCTH: NEPIEHANKYJIIIPHBIC TIPSIMbIE B
IPOCTPaHCTBE

24 [IpsimMble napasuienbHble U NEPIEHIUKYIISIPHBIE K IITIOCKOCTH

Y

25 [TpsiMble napanienbHble U NePHeHIUKYJIIIPHbIE K INIOCKOCTH

26 [Ipu3Hak nepneHMKyISIpPHOCTH MPSMON U IUIOCKOCTH

27 [Tpu3Hak neprneHAuKyYISIpPHOCTH MPSIMOM U IIIOCKOCTH

28 Teopema o0 npsMOii IEPIICHANKYISAPHOH IJIOCKOCTH

29 Teopema o npsMOii NEPHEHANKYISIPHOHN MIIOCKOCTH

30 Teopema o TpsMOIi IEPIICHANKYIAPHOH IJIOCKOCTH

31 [TepnieniuKyIAp U HAKIOHHBIE: PACCTOSIHUE OT TOUYKH JI0 IJIOCKOCTH,
paccTosiHUE OT NPSAMOMN A0 MIIOCKOCTH

39 [TepnieniuKyIAp U HAKIOHHBIE: PACCTOSIHME OT TOUYKH JI0 IJIOCKOCTH,
paccTosiHUE OT NPSAMOMN A0 MIIOCKOCTH

33 [lepneHiuKymsip U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU J0 IUIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 IIIIOCKOCTH

34 [TepnieHiuKyIAp U HAKIOHHBIE: PACCTOSIHUE OT TOUYKH JI0 IIJIOCKOCTH,
paccTosiHuE OT IPSIMOM 0 TUIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YIOJ MEXKIY MPSIMON U IIIOCKOCTHIO

36 JIByrpaHHBIN yroJ, TUHEHHBIN YToJI JBYTPaHHOIO yTria

37 JIByrpaHHBIN yroJ1, TUHEHHBIN YIOJI ABYTPaHHOIO yria

38 [lepneHIMKyISAPHOCTD MIIOCKOCTEMN: IPU3HAK MEPIEHANKYISIPHOCTH IBYX
IJIOCKOCTER

39 [TepnieHAUKYISIPHOCTD MJIOCKOCTEN: PU3HAK MEPIEHANKYIIIPHOCTH IBYX
IJIOCKOCTER

40 [lepneHIMKyISAPHOCTH MIOCKOCTEMN: IPU3HAK MEPIEHANKYISIPHOCTH IBYX
IJIOCKOCTER

41 Teopema o Tp€x nepneHANKYISIpaX

42 Teopema o Tpéx NepneHAUKyYIIpax

43 Teopema o TpEx mepreHANKYIIIpax

44 KonTtponbHas pabora no Temam "[leprneHAuKyISIPHOCTD NPSAMBIX U
1ockocTeil" u "YTIbl MEXAy NPSIMBIMU U TUNIOCKOCTAMHU"

45 [ToHsiTE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBHITYKJIbIE
Y HEBBINYKJIble MHOTOTPAaHHUKH; pa3BEPTKA MHOTOTpaHHUKA

46 [Ipu3ma: N-yronbHasi mpu3Ma; rpaHy ¥ OCHOBaHMS NPU3MBI; IIpsAMas U
HaKJIOHHAs IPU3MBbI; OOKOBas U MOJIHAS TIOBEPXHOCTh MPU3MBI

47 [Tapamienenunen, IpsIMOYTOJbHBIN APAJJIEJIEIIUIIE] U €r0 CBOUCTBA




[Mupamupaa: N-yronpHas nupaMua, TpaHu U OCHOBAHUE MUPAMUJIBI; OOKOBAs

48 ¥ TIOJIHAs! TIOBEPXHOCTh MUPAMU/IbL; IPAaBUIIbHAS U YCEUEHHAS TUPaMU/Ia
[TpaBuIbHBIE MHOTOTPAHHUKU: MIOHATHE IPAaBUIBHOTO MHOTOTPAHHUKA;

49 npaBUIbHAS MIPU3Ma U MIPaBHIbHAS MUPAMUIA; IPABUIbHAS TPEYTOJIbHAs
nupamMuIa ¥ MpaBHIbLHBIN TeTpadap; KyO

50 [IpencraBienue o NpaBUIbHBIX MHOTOIPAHHHUKAX: OKTa3p, JOJAEKadIp U
UKOCa3p.
CuMMmeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCHTEIBHO TOUKH, TIPSMOIA,

ol MJIOCKOCTH. DJIEMEHThl CHMMETPUHU B MUPAMUJIAX, TTapasuIeIIeIUIe/1ax,
IPaBUJIbHBIX MHOTOI'PaHHUKAX

52 Brruncenue 371eMeHTOB MHOTOTPaHHUKOB: pEOpa, AMaroHalu, yribl

53 [Tnomaas 60KOBOM MOBEPXHOCTHU U MOJIHOW NOBEPXHOCTH MPSAMON IPU3MBI,
IUIOIAb OCHOBAHMIA, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOI MPU3MBbI

54 [Tnomans OOKOBOH MOBEPXHOCTH U TIOBEPXHOCTH MTPABHILHON THPAMHU/IBL,
TEopeMa O TUIOIIAAN OOKOBOM MOBEPXHOCTH YCEUEHHOW TUPAMHUIBI

55 KoHTpoibHas paborta o Teme "MHoOrorpaHHUKH"

56 [Tonsitre 06 06BEMeE

o7 O0bEM nupamMuIbl

58 O0BEM TUpamMu bl

59 O0BEM nupamMu b1

60 O0BEM TUpaMHuIbI

61 O0BEM pU3MBI

62 O06BEM npu3MBbI

63 O0BEM pU3MBI

64 Konrtponbnas padora no reme "O6bEMBI MHOIOI'PaHHUKOB"

65 [ToBTOpenue, o6o0IeHre cucTeMaTu3aius 3Hanui. [locTpoeHne ceuenunii B
MHOTOTpaHHHKE
[ToBTOpenue, o0o0IIeHNe cucTeMaTU3aus 3HaHui. Berancnenne

66 PaCCTOSIHUIA: MEXY ABYMS TOYKaMH, OT TOUYKH JIO0 IPSIMOM, OT TOYKH 10
TUTOCKOCTH, MEXK]Ty CKPEIINBAIOIIMMUCS TIPSIMBIMU

67 Wrorosast KoHTpOJbHAS paboTa
[ToBTOpeHue, 00001IeHNe cucTeMaTH3alus 3HaHUH. Beruucienue yrios:

68 MEXY CKPEITUBAIOIIUMUCS MPSMBIMH, MEXTy MPSIMOI U TUIOCKOCTBIO,

ABYTPAaHHBIX YIJIOB, YIJIOB MCKAY IJIIOCKOCTAMU

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME: 68




11 KJIACC

Ne i/ Tema ypoka

1 Cdepa u map: ueHTp, paanyc, 1uaMeTp; IIoaab MOBEPXHOCTU chepbl

5 B3anmHuoe pacrionoskenue cepbl U INIOCKOCTH; KacaTellbHas TNIOCKOCTh K
cdepe; mromanb chepsl

3 N3o0pakenue cdepsl, mapa Ha miockoctr. CedeHus mapa

4 Hunuuapuyeckas MOBEPXHOCTh, 00pa3yOIINE IUIUHIPUIECKOM
MOBEPXHOCTH, OCh IIMIIMHPUYECKOMN MTOBEPXHOCTH

5 Hunuaap: ocHOBaHUS ¥ OOKOBAas IOBEPXHOCTH, 00pa3yIomias u OCh;
TUIONIAIb OOKOBOM M IMOJTHON TTOBEPXHOCTH
N3o6paxeHne NUINHAPA HA MI0CKOCTU. Pa3BépTka nunuuapa. CeueHus

6 MUWIMH]PA (TUIOCKOCTBIO, MapaJIeIbHON WK EPIEHANKYIIPHOU OCH
AJTUHIPA)

7 KoHungeckast TOBEpXHOCTh, 00pa3yroue KOHHUECKON TTOBEPXHOCTH, OCh H
BEpILMHA KOHUYECKOW TOBEPXHOCTH

8 KoHyc: ocHOBaHME U BepIlMHA, 00pa3yroIas U 0Ch; IJIOMaab OOKOBOW 1
MIOJTHOM ITOBEPXHOCTH

9 Yceu€HHBII KOHYC: 00pa3yolIre U BHICOTa; OCHOBAHUS U OOKOBast
MOBEPXHOCTh
N3obpaxenue koHnyca Ha miiockoctu. Pa3BépTka konyca. CedeHus: KoHyca

10 (MIOCKOCTHIO, MapalIeIbHOM OCHOBAHUIO, U TUIOCKOCTHIO, MPOXOAIIEH
yepes BEepIINHY)

11 KomM6unanus ten BpauieHus: ¥ MHOTOIpaHHUKOB

12 MHororpaHHHK, ONMCaHHBINA 0KOJIO ceprl; chepa, BHcaHHAS B
MHOTOTPaHHHK WK B TEJIO BPAIICHUS

13 [TonsiTne 06 06béMe. OCHOBHBIE CBOMCTBA 0OBEMOB TEN

14 O0béM nuIMHIpa, KOHyCa

15 O0BEM mrapa u iomaas chepsl

16 [TomoOHbIe Tena B mpocTpaHcTBe. COOTHOMICHHS MEXIY TUTOIIAISIMA
MOBEPXHOCTEN, 00bEMaMHU MOJOOHBIX TEI

17 KontponbHas padora no temam "Tena Bpamenus” u "O0bems! Ten"

18 BekTop Ha MIIOCKOCTH U B TIPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO

21 Paznoxxenue BekTopa 1o TpéM HEKOMILTIaHAPHBIM BeKTopaM. [IpaBuio
napasuieNienumne1a

29 Pemienue 3amad, CBI3aHHBIX C MPUMEHEHUEM TTPABHII IEUCTBUM C

BEKTOPAMHU




23

KoopanHaTHO-BEKTOPHBII METOA IIPHU PELIEHUH T€OMETPUUYECKUX 3a/1a4

[TpstmoyronbHas cucTeMa KOOpAUHAT B IpocTpaHncTBe. KoopanHaTel

24 BekTopa. [Ipocreiimume 3agaun B KoopauHaTax

25 VYron mexay Bekropamu. CKalsipHOE IPOU3BEACHUE BEKTOPOB

26 Brruncnenue yrioB MeXy NPSIMbIMU U TUIOCKOCTSIMU

27 KoHnTtposnbHas padota mo Teme "BekTopsl 1 KOOPAMHATHI B TPOCTpaHCTBE"

08 [ToBTopenue, o6o0IIeHNE U cucTeMaTu3alys 3HaHuii. OCHOBHBIE (DUTYPBI,
(bakThl, TEOPEMBI Kypca INIAHUMETPUN

29 [ToBTOpenue, 06o01IeHNE U cucTemMaTu3anus 3HaHuil. OCHOBHBIE (PUTYPBI,
(bakThl, TEOpEMBbI Kypca IJIaHUMETPUU

30 [ToBTOpeHue, 0600IIeHNE M CHCTEMAaTH3alvs 3HAHUW. 3a]a91 TUTAHUMETPHH
Y METOJIbI UX PEIICHUS

31 [ToBTOpeHUe, 0600IICHNE U CHCTEMAaTH3allvs 3HAHUW. 3a7a91 TUTAHUMETPHH
Y METOJIbI UX PEIICHUS

39 [ToBTOpenue, 060061IeHNE U cucTemMaTu3aus 3HaHuil. OCHOBHBIE (DUTYPBI,
(bakThl, TEOPEMBI Kypca CTepeOMETPUH

33 Hrorosas kKoHTpoJIbHAS paboTa

34 [ToBTOpEHKE, 0000IICHUE U CUCTEMATHU3aIIMs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME: 34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
NMpoBepsieMoOro .
00pa3oBaTeIbHON MPOrpaMMbI CpeIHero o01ero 00pa3oBanus
pe3yJjbTarTa
7 I'eomerpus
7.1 OnepupoBarh MOHATUSAMU: TOYKA, MPsMasi, TNIOCKOCTh
. [IpuMeHSITh aKCMOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPH PEIICHUU
' TCOMETPHUYECKUX 3a/1a4
23 OnepupoBarh MOHATHUSAMH: TApPaLUICIBPHOCTh W TEPIEHIANKYJISIPHOCTH
' MPSIMBIX U MJIOCKOCTEMN
24 KnaccudunupoBars B3aMMHOE PaCIIOIOKEHUE MPSAMBIX U IIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarh MOHATUSMU: JBYTPAHHBIN YroJl, TPaHU JABYTPAHHOTO YIJia,
7.5 pedpo IBYrpaHHOTO YIJia, IMHEWHBIA YToJl IBYTPAHHOTO YIJa, TpajyCHas
Mepa IBYTpaHHOTO yria
26 OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKIBIN
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TPABUIIBHBIA MHOTOTPAHHHUK
24 Pacrio3naBaTh OCHOBHBIC BHUBI MHOTOTPAHHHKOB (MHpaMUia, MPU3MA,
' MPSAMOYTOJIBHBIN Napasuiesenune, Kyo)
Knaccudunupoare  MHOTOTPaHHHMKH, BBIOMpas  OCHOBaHUS s
- g Kiaccupukanmud  (BBIMYKJIBIE W HEBBIMYKIbIE  MHOTOTPAHHHKH,
' MpaBWIbHBIE MHOTOTPAHHUKH, TPSMbIE H  HAKIOHHBIE MPHU3MBIL,
TapajuIeTICTUTIC b )
- g OnepupoBarb MOHSTUSMU: CeKyIas MJIOCKOCTH, cedeHue
' MHOTOTPaHHUKOB
210 OOBSCHATh TPHHIHUIIBI  MOCTPOCHHS  CEYCHWH  MHOTOTPAHHUKOB,
' WCIIOJIB3Ysl METO/I CIIEJIOB
CTpouth Cce4YeHHS MHOTOTPAaHHUKOB METOJIOM CIIEAOB, BBHIMOIHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD:
BHJ| CBEPXY, COOKY, CHU3Y
7.12 Pemarp 3amaun Ha HaAXO0XKJICHUE TEOMETPUICCKUX BEITHYHMH MO 00pa3iam




7.13

7.14

WK aJIropuTMaM, IMPUMCHSASA HU3BCCTHBLIC AHAJIUTUYCCKUC MCTOAbI IIpH
peIICHUKU CTAaHAAPTHBIX MATEMATUUCCKHUX 3aJad Ha BBIYHCIICHHC
paCCTOHHI/Iﬁ MCKAY ABYMA TOYKaMH, OT TOYKHU OO HpﬂMOf/’I, OT TOYKH OO

IIJIOCKOCTH, MEXKAY CKPECIIUBAOIIUMHUCA ITPAMBIMHA

Pemare 3a1aun Ha HaX0XEHHE T'€OMETPHUUECKUX BEIUYHH 110 00pa3iaM
WY aIrOpUTMaM, IPUMEHSs W3BECTHBIE AHAIMTHYECKUE METOABI IPH
pELICHUU CTaHIAPTHBIX MATEMATHYECKUX 3a1ay Ha BBIUUCICHUE YIJIOB
MEXKIY CKPEILIMBAIOIIMUMHUCI IPSIMBIMH, MEXAY NPSMOH U INUIOCKOCTBIO,

MCKAY IJIIOCKOCTAMHU, IBYI'PAaHHBIX YI'JIOB

Beraucnsate 00bEMBI W IUIONIAJM  TIOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamMuaa) ¢ MPUMEHEHUEM (HOPMYJI, BBIYHCIISTH COOTHOIICHUS
MEXKIY IUIOIIAISIMU MTOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOTI'OIrpaHHUKOB

7.15

7.16

OnepupoBaTh MOHATHSIMH: CUMMETPHsSI B MPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (UTYPBI
W3BnekaTh, mpeoOpa3oBbIBATb M HHTEPIPETUPOBATH HHPOPMALHUIO O

NMPOCTPAHCTBCHHLIX T'COMCTPUUCCKUX (I)I/Il"yan, NpEACTAaBJICHHYIO Ha

YepTekKax U pUCYHKax

7.17

[IpumensTs reomerpuueckue (BaxkThl JiI PELICHUS CTEPEOMETPUUYECKUX
3a/a4, MPEANONarallluX HECKOJIbKO WIAaroB pEIICHMs, €CIU YCIOBUA

MIPUMEHEHUs 3a1aHbI B IBHOU (hopme

7.18

7.19

[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a1a4

HpI/IBOI[I/ITL MMPpUMEPBI MATCMATHYCCKUX SaKOHOMepHOCTeﬁ B IIpUpOJAC U

JKU3HH, paCllIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[IpumeHsTHh MOTyUYeHHBIEC 3HAHUS Ha MIPAKTUKE: aHAIU3UPOBATh peasibHbIe
CUTyallud M MPHUMEHATh HU3YyYEHHBIE IOHATHS B IIPOLECCE IOMCKA
penieHus MaTe€MaTHYECKH chopMyJIMPOBAHHOMN po0JIeMBl,
MOJIETMPOBATh pEabHbIE CUTyallMH Ha SI3bIKE T€OMETPUH, MCCIIEN0BAThH
MTOCTPOCHHBIE MOJIENHN C UCIOJIb30BAaHUEM T'€OMETPUYECKUX TMOHATUU U
TeopeM, armapara aireopsl, pelmaTh MpaKTUYECKHe 3a7auu, CBI3aHHBIE C

HaXO0XKXIACHUEM I'COMETPHUICCKUX BEINYNH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHbIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
00pa30oBaTeILHON MPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yabTara
6 ['eomerpus
OnepupoBaTh NOHATHIMU: [HJIMHIPUYECKast TOBEPXHOCTh, 00pa3yIoIIne
6.1 MWIMHAPUYECKOW TMOBEPXHOCTH, IHIMHIP, KOHHYECKAs IMOBEPXHOCTb,
' oOpasyioniye  KOHHYECKOM  TMOBEpPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBACHATH CITOCOOBI MOTyUSHHSI TEJT BPAILICHHS
6.4 KrnaccudunupoBaTs B3aUMHOE pacrioiiokKeHue cepbl U MIIOCKOCTH
OnepupoBaTh TOHSATHAMHU: IIAPOBOW CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTA CETMEHTA, IAPOBOW CIIOW, OCHOBAHUE IIAPOBOIO CIIOSI, BHICOTA
IaPOBOTO CJIOS, IAPOBOW CEKTOP
6.6 Beraucnarte 00BEMBI M IUIOMIAAM TIOBEPXHOCTEH TEN BpalleHHS,
' reOMETPUUECKUX TeJl C TPUMEHEHHEM (HOopMYyJT
OmnepupoBaTh TMOHATUSMU: MHOTOTPAHHUK, BIHMCaHHBIH B chepy u
6.7 OIMCaHHBIN OKOJIO cepbl, chepa, BIMCaHHAS B MHOTOTPaHHHUK HJIH TEJIO
BpaIICHUS
6.8 BBIUUCIATE  COOTHOUICHWST MEXIY IUIOIAASMH TIOBEPXHOCTEH W
' 00BbEMaMU MOAOOHBIX TeI
6.9 N300paxaTh m3yyaemble (GUTYpHl OT PYKH U C TIPUMEHEHHUEM HPOCTHIX
' 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 NPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, IMPeICTaBICHHYI0 Ha
YepTekax U pUCYHKax
[IpumeHsaTh TeoMeTpruecKre (PaKThl U PEIICHUsT CTEPEOMETPUIECKUX
6.12 3aja4, MPEaroaralolluX HECKOJIbKO IIaroB pPELICHHUs, €CIIU 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 KOOPpAUHAT

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 3aJa4

6.21

IIpuMeHATh mpocCTEHIIME NPOrPAMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

6.22

IIpuBOAUTE NMpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKU3HHU, paCllO3HABATDh IIPOSABIICHUC 3aKOHOB 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 S3BIKE N€OMETPUM, UCCIIEI0BATH
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

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

I'eomerpus

7.1

OcHOBHbBIE TOHATHS cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[TousiTne 00  aKCMOMATUYECKOM  IOCTPOECHUU  CTEPEOMETPUU:  aKCHOMBI

CTEPEOMETPHUH U CIIEICTBUS U3 HUX

1.2

B3aumHoe  pacrmonokeHue ~TOpSMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
napajuielbHble M CKpemuBamomuecs npsmele. llapamnensHocTs 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.
[TapannenpsHOCTh MIIOCKOCTEN: MapalieNIbHbIE TUIOCKOCTH, CBOMCTBA MapaJUIeIbHBIX
mwiockocTei. [Ipocteiimue mpocTpaHcTBeHHBIE (GUTYPHl HAa TIOCKOCTH: TETPadp,

Ky0, napaJuiesnienumnes, NoCTPOCHUEe CeUeHNn

7.3

[lepnieHAUKYIAPHOCTh NPSIMOM M IIOCKOCTH: NEPHEHAMKYJSIPHBIE MpPSMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAIIJICIIbHBIE U IEPIIEHIUKYIIAPHBIC K INIOCKOCTH, IIPU3HAK
NEePHEHAUKYISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O MPAMOMN MEPIEHIUKYISIPHON
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: Yrol MEXAY MNpAMOW M IUIOCKOCTBIO,
JBYI'PaHHBI yTOJI, JMHEHHBIM Yrojg JAByrpaHHoro yria. lleprneHaukynsap wu
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM 10
IUIOCKOCTH, MPOEKIHsI PUTypbl Ha MIIOCKOCTh. [lepneHAnKyIIpHOCTh MIIOCKOCTEH:
IPU3HAK  [EPIEHIUKYISAPHOCTH  ABYX  IIIOCKocTe.  Teopema o0  Tpéx

NEePHEHANKYISIPAX

7.4

IloHsiTHE MHOTOIpAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIIYKIIBIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. [Ipusma: n-yrosbHas
npu3Ma, TpaHU M OCHOBAaHMS MPU3MBI, IpsIMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenuren, mpsAMOYTroIbHBIA MapaIeICIINIIe
u ero cBorctia. [Impamuaa: N-yrogpHast nupamuia, TpaHd U1 OCHOBaHUE MMHUPAMU/IBI,
OOKOBasl M IMOJIHAS MMOBEPXHOCTh NMUPAMUIBI, IPABUIbHAS M yCEUEHHAS MUPAMUAA.
OneMeHTsl NpHU3Mbl W nHUpaMuibl. lIpaBUibHBIE MHOTOTpaHHUKH: IIOHATHE

[IPaBUJIBHOIO MHOIOIPaHHUKA, IPAaBWIbHAs IpU3Ma M IpPaBWIbHAs IUpaMUIa,




NpaBUIbHAS TPEYTOJIbHAS NMUPaMUa U MPaBUIbHBINA TeTpasap, KyO. [IpencraBnenue
O IpPaBWIBHBIX MHOIOTPaHHMKAX: OKTa’lp, AOJEKa’aAp M ukocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUBI

7.5

CummeTpuss B TPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIBHO TOYKH, IPSAMO,
IUIOCKOCTH. DJIEMEHTBI CUMMETPUH B NMMUPAMMIAX, ApAUICICIUIECAaX, TPABUIIBHBIX

MHOTI'OIrpaHHHUKax

7.6

Brruncnenue 31eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lmomansb
OOKOBOM IOBEPXHOCTH W IIOJHOM IIOBEPXHOCTH NPSMOM MpPHU3MBI, IUIOLIA/b
OCHOBaHHH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
HOBEPXHOCTH M TIOBEPXHOCTH IPABUIBHOM MUPAaMUABI, TEOpeMa O IUIOLaIu

yceuéHHoil nupamubl. [lonstue 06 06béme. OObEM NUpPaMUIbL, TPU3MBI

1.7

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIIEHUS MEX/Ty TUIOMIAISIMU TTIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon
6

6.1

6.2

IIpoBepsieMblii 371eMeHT cOAePKAHUSA

I'eomerpus

[unuuapuyeckas HOBEPXHOCTh, 00pa3yrolue HUIMHIPUIECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON NOBEpXHOCTH. LlMmuHAp: ocHOBaHUS M OOKOBas IMOBEPXHOCTb,
o0pasyrolias 1 oCh, MO OOKOBOM M MOJHON MOBEPXHOCTH

Konnueckasi moBepxHOCTb, 00pa3yrolre KOHMUECKOW MOBEPXHOCTH, OCh U BEpIIMHA
KOHUYecKkoi mnoBepxHocTu. KoHyc: ocHOBaHHME M BepluHa, oOpasylomiasi U OcCh,
ioniaab OOKOBOM M TOJHOW MOBEPXHOCTH. YCEUEHHBIN KOHYC: oOpasylolue u

BbICOTA, OCHOBAHUA 1 OoxoBas TTOBCPXHOCTDH

6.3

6.4

6.5

6.6

Cdepa u map: neHtp, paauyc, AuameTp, oAb MOBEpXHOCTH cdephl. BanmHoe
pacnosnoxeHue cdepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIoIaib
cepbl

N300pakeHue Tes BpalleHus Ha IMIIOCKOCTH. Pa3BépTka mummHapa u KOHyca
KoMOuHammu Tenm BpalleHuss ¥ MHOTOTPAaHHHKOB. MHOTOTPAaHHUK, OMUCAHHBIN
okoJ1o cdepsl, chepa, BMCaHHAST B MHOTOTPAHHHK, WJIH TEJIO BPAIICHUS

[Tonsatue 06 oO0BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME

MPSIMOYTOJIBHOTO Tapayuienenunena u ciaeactsus u3 He€. OO0bEM IUIMHApPA,

KoHyca. O0bEM 1mapa u miomanb cepsl

6.7

[Tomobuple Tema B mpoctpaHcTBe. COOTHONICHUS  MEXKIY  IUIOIIAISIMU




6.8

6.9

6.10

MOBEPXHOCTEH, 00BEMaMK MOAOOHBIX TET

Ceuenust nunuHapa (MapajuiebHO U MEPIEHIUKYISIPHO OCH), CEYEHHUS KOHyca

(mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YePE3 BEPILNHY ), CEUEHHUS 11apa

BekTop Ha miockoctd UM B mpocTpaHcTBe. CII0KEHME M BBIUUTAHUE BEKTOPOB.
YMHO)eHue BekTopa Ha uucio. Pas3ioxeHune BeKTOopa 1o TpEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mapamienenunena. PemieHune 3amad,  CBS3aHHBIX  C

MIPUMEHEHHUEM MTPaBWII JHCTBUI ¢ BEKTOpaMHU

[IpsimoyronbHasi cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopamHatbl BekTOpa.
[Ipocreiimme 3amadyd B KOOpAMHATAX. YTod MeXIy Bekropamu. CKaispHoe
MPOU3BE/ICHUE BEKTOPOB. BhIuncieHue yriioB Mexay NpSMbIMU U TUIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELIEHUHA FEOMETPUYECKHX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
ITPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0CBOEHNSI OCHOBHOI 00pa30BaTe/ILHON NPOrPaMMBbI CpeIHEro
001ero ooOpazoBaHus

Brnagenne merogamu J0Ka3aTeNbCTB, alrOpPUTMaMU PEIICHUS 3a7ad;
yMeHue (QOpMyJIMpPOBaTh U ONEPUPOBATH MOHATUSIMH: ONpE/ICICHHUE,
aKCHOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, MPHU3HAK, T0KA3aTEIbCTBO,
paBHOCHIIbHBIC ~ (DOPMYJIUPOBKH;  HPUMEHSATh  HMX;  yYMCHHUE
dbopmynupoBaTh O00paTHOE M MPOTHBOMOJOXHOE YTBEpP)KICHUE,
NPUBOJNUTh TPUMEPbl M KOHTPIPUMEPHI, HCIOIB30BATh METO]
MaTeMaTUUEeCKOU WHAYKIWH, MMPpOBOANTD J0Ka3aTCJIbHBIC
pacCyKICHHs TpU PEIICHWW 3a/]ad, OICHUBATh JIOTHYECKYIO
MMPaBHUJIbHOCTDH paCCY)KHCHHﬁ; YMCHHUC OICPHUPOBATL IMMOHATHUAMMU:
MHOXECTBO, MOJIMHOXKECTBO, ONEPAIMK HaJ MHOXXECTBAMH; YMEHUE
HUCITIOJIB30BAaTh TeOpeTI/IKO-MHO)KGCTBCHHI)Iﬁ arrmapar s OIMCaHUA
pEabHBIX MPOLIECCOB U SBICHHUI U MPH PEIICHUM 3a/1a4, B TOM YHCJIC
H3 Jpyrux y‘-I€6HI>IX nmpeaAMETOB; YMCHUC OICPHUPOBATH IMOHATHUAMU:
rpad, cBsa3HBIN Trpad, AepeBo, UK, rpad Ha MIOCKOCTH; YMEHHE
3aJaBaTh W ONMCBIBaTh  Ipadbl  pasIUYHBIMU  CIlOcOOaMuy;

HCIIOJIB30BAaTh Fpaq)bl IIpU pCHICHUH 3a1a4

VYMeHue onepupoBarh IMOHATUSMHU: HATypaJbHOE YHCIO, LEI0E
YHUCIIO, CTENEeHb C LEJbIM II0Ka3aTesleM, KOpeHb HaTypajJbHOU
CTENIEHHW, CTENEHb C palMOHAIBHBIM IIOKA3aTEJIEM, CTENEHb C
JEHCTBUTENBHBIM MOKa3aTeeM, JJorapu(mM uucia, CUHYC, KOCUHYC U
TAQHI'€HC MTPOU3BOJIBHOIO YMCIIA, OCTATOK MO MOAYJI0, PAllMOHAIBHOE
YHCII0, UPPALMOHAIBHOE YHMCIIO0, MHOKECTBA HATYypaJbHBIX, LEJBIX,
paloOHaIbHBIX, ACUCTBUTEIBHBIX 4YHCEN; YMEHHE HCII0JIb30BATh
MPU3HAKU JEIMMOCTH, HAUMEHBIINNA OOIIUI AETUTENh U HaUMEHbILIee
olmiee KpaTtHoe, auroput™M EBKiIMIa Tpu  pelieHdud  3ajad;
3HAKOMCTBO C Pa3JIMYHBIMHU MMO3WLHUOHHBIMU CHCTEMaMH CUHMCIICHUS;
YMEHHE BBINOJHATh BBIUMCIEHUE 3HAUYE€HUH U mpeoOpa3oBaHUs

BBIPQXEHUI CO CTeMeHsMU U Jiorapupmamu, mpeodpazoBaHuUs




OpOOHO-pallMOHATIBHBIX ~ BBIPAKEHHUH;  yMEHHE  OIEpUPOBATH
MOHATUSIMHM: TIOCTIEIOBATENbHOCTh, apudmeTnyeckass Mporpeccus,
reoMeTpuiecKas nporpeccus, 0ECKOHEYHO yObIBaro1as
reoMeTpuyecKas IIPOrpeccusi; yMEHHE 3a/1aBaTh
MOCJIEIOBATEIBHOCTA, B TOM YHCJIE C TOMOUIbIO PEKYyPPEHTHBIX
dbopMyI; yMeHHE ONEepUpOBaTh MOHATHAMH: KOMIUIEKCHOE YHCIIO,
CONpPsDKEHHBIE ~ KOMIUIGKCHBIE — YHCla, MOAYJAb M  apryMeHT
KOMIUIEKCHOTO  4ucia, ¢opMa 3aluCHd  KOMIUIEKCHBIX — YHCel
(reomeTpuyeckas, TPUTOHOMETPHUYECKAs W airedpanveckas); yMeTb
MPOU3BOJIUTH  apudmeTuyecKkue JeHCTBUS €  KOMIUIEKCHBIMU
YHUCIaMU; TPUBOAUTH TIPUMEPHI UCTIONH30BAHUS KOMIUIEKCHBIX YHCEIT;
ONEpUPOBATh MOHATUAMHU: MaTpuna 2x2 u 3X3, onpeneauTesb

MAaTpHULIbl, FEOMETPUUECKHUI CMBICIT OTIPEAETUTEINS

YMeHue OIICPUPOBATH IIOHATUAMMU: paturOHAJIbHBIC,
HppauOHAJIbHBIC, IMOKAa3aTCJIbHBIC, CTCIICHHBLIC, norapmpMqucxne,
TPUTOHOMCTPHUYCCKUC YpPABHCHHUA U HCPABCHCTBA, HX CUCTCMBI;
YMCHHUC ONCpHUpPOBATH MNOHATUAMH: TOXIACCTBO, TOXIACCTBCHHOC
npeo6pa30BaHHe, YpaBHCHHUEC, HCPABCHCTBO, CHUCTCMaA ypaBHCHI/Iﬁ n
HCPABCHCTB, PAaBHOCHUJIIBHOCTb ypaBHeHI/If/'I, HCPABCHCTB U CHCTCM;
YMCEHUC pPCeIIaTh YpPAaBHCHHUS, HCPABCHCTBA U CHCTCMBI C IIOMOMIBIO
Pa3InYHBIX HpI/IéMOB; peuiaTth YpaBHCHUSA, HCPABCHCTBA U CUCTEMBI C
napamMeTpoM; NpUMCHATL YpaBHCHHA, HCPABCHCTBA, UX CUCTCMbI IJI1
pemiCHUA MAaTEMATHYCCKUX 3a/a4 W 3aJa4 M3 Pa3IMYHbIX obnacreit

HAYKH U pealbHOM KU3HU

YMeHue omnepupoBaTh NOHATHAMM: (QYHKIMSA, YETHOCTb (YHKIIHUH,
NEePUOAUYHOCTD ¢byHKIUY, OTrpaHUYEHHOCTh byHKIUH,
MOHOTOHHOCTh (DYHKIIMM, O3KCTpeMyM (yHKUUH, HauOoibllee U
HauMeHbIllee 3Ha4eHHs (YHKUIMUM Ha IPOMEXKYTKE, HelpepblBHas
GyHKIMSA, acUMOTOTHl Tpaduka (QYHKUMH, [epBas U BTOpasd
npou3BoJgHAs (YHKIUU, TEOMETPUYECKUH U (U3HUECKUH CMBICI
NPOU3BOJIHOM, MEpBOOOpa3zHas, ONpeNeNEHHBIH WHTErpajl; yMeHHe
HaXOAWTh AacCUMNTOTHl rpaduka (YyHKIUU; YMEHHE BBIYHCIATH
IIPOU3BOJHBIE CYMMBI, IPOU3BENEHHUS, YAaCTHOIO M KOMIIO3ULIUU
GbyHKIUI, HaXOOUTh YpaBHEHHE KacaTeabHOW K rpaduky (QyHKUIUU;

YMCHUC HAXOJUTH IMPOU3BOAHLIC 3JICMCHTAPHBIX q)YHKHHﬁ; YMCHHUC




MCIIOJIb30BaTh MPOU3BOJIHYIO TSl HCCIENOBAaHUS (PYHKIIHA, HAXOAUTh
HauOOoJbIIMEe U HAMMEHbIINE 3HauYeHUsI (PYHKUUN; CTPOUTH Tpaduku
MHOTOWICHOB C HCIIOJB30BaHUEM anmapara MaTeMaTH4eCKOro
aHaM3a; MPUMEHSATh MPOU3BOAHYIO Ui HAXOXICHUS HAWITYYILEero
pelIeHus] B MPUKIAJHBIX, B TOM YUCJE COLUATbHO-IKOHOMUYECKUX U
dbusznyecKkux 3ajavax; HAXOIUTh IUIOMIAAU M O0BEMBI Gury c
MOMOILbI0 MHTErpajia; MPUBOJUTH MPUMEPhl MATEMaTHYECKOTO

MOJIETIUPOBAHUS C MOMOIIBI0 TUhdepeHIINATBHBIX YPaBHEHUI

VYMeHHe OmnepupoBaTh IMOHATUAMH: Tpaduk GYHKIUH, oOpaTHas
byHKUMA, KOMIO3UIUs GYHKINHN, TUHEHHAs QyHKIMS, KBaApaTUYHAas
GyHKIMs,  panMoHanbHas ~— (QYHKUMS, ~ CTeNeHHas  (QyHKuus,
TPUTOHOMETPHUYECKHE (PYHKIUH, OOpaTHbIE TPUTOHOMETPHUECKUE
GyHKIMH, TOKa3aTenbHas M JiorapudmMuueckas (YHKIUH; YMECHUE
CTPOUTH rpadMKN U3YYEHHBIX (QYHKIHIA, BBIIOIHATH IPEOOPa30OBaHUs
rpa¢uKoB  (QYHKUMH, WCIOJIB30BaTh TpapuKH I U3yUCHHS
IPOLIECCOB M 3aBUCHMOCTEH, TIPH PEILICHNH 3a]1a4 U3 IPyTruX Y4eOHbBIX
NPeIMETOB W 3a/a4 M3 peajbHOM >XU3HH; BbIpakaTh (HopMylamu
3aBUCHMOCTH MEXIy BEIMYMHAMHM; WCIIOJIB30BaTh CBOWCTBA U
rpaduku QYHKIMK Ui PEeUICHUs YpaBHEHHH, HEPABEHCTB M 3a/1a4 C
napaMeTpamMu; H300pakaTh Ha KOOPIMHATHOM IJIOCKOCTH MHOKECTBA

pELIEHNI YpaBHEHHUI, HEPABEHCTB U UX CUCTEM

YMmenune peiiaTb TCKCTOBBLIC 3aJa4M PA3HBIX TUIIOB (B TOM YHUCJIE Ha
MMPOLCHTHI, 0JIU U 4aCTHU, HA ABUKCHUC, pa60Ty, CTOUMOCTb TOBAapOB
H YCIyr, HaJOTH, 3agadyud U3 obOnacTu YOpaBJICHUA JMYHBIMU H
CEeMEMHBIMU (bHHchaMPI); COCTAaBJISITh  BBIPAKCHUSA, YpPABHCHMU,
HCPaBCHCTBA W HX CHCTCMbI IO YCJIOBUIO 3aJadyd, HUCCICAOBATH
MOJIYUYCHHOC pCHICHUC U OICHHUBATDH HpaBI[OHO,[[O6HOCTL PE3YJIbTATOB;
YMCHUEC MOJACIHNPOBATHE PCAIBHBIC CUTyalluM Ha A3BIKC MAaTCMATUKU,
COCTAaBJIATH BBIPAXKCHUA, YPABHCHUA, HCPABCHCTBA U UX CHUCTCMEI 110
YCJIIOBHUIO 3aga4u, HUCCIea0BaThb IIOCTPOCHHBIC MOJCIIN C
HUCIIOJIB30BaHHUEM arrmapara aJ'II‘erLI, HHTCPIIPETUPOBATH

MTOJTYYEHHBIN pe3yJIbTaT

YMeHrne omnepupoBaTh TOHATHSAMH: CpeAaHee apudMeTHuecKoe,
MeAraHa, HauOoJbIllee U HAaMEHbIIIee 3HAYCHHS, pa3Max, TUCTIEPCHs,

CTaHJAPTHOC OTKJIOHCHHUEC YHCIIOBOI'O Ha60pa; YMCHHUEC HU3BJICKATD,




UHTEPIPETHPOBATh UH(OPMAIIHIO, TPEACTABICHHYIO B TabIHUIax, Ha
quarpammax, rpadukax, OTpa)kalollyl0 CBOWMCTBAa  peaybHbBIX
NPOIECCOB M SIBJICHUH; MPEACTABIATH WHPOPMALUIO C TOMOIIBIO
TaOJIMIl U JUarpaMm; HCCIel0BaTh CTATUCTUYECKHUE JaHHbIE, B TOM
YuciIe C TPUMEHEHHEM TpadUuecKuX METOJOB U AJIEKTPOHHBIX
cpencTB; TpaduvecKd HcCCeloBaTh COBMECTHbIE HAaOMIOJEHUS C

IIOMOILBIO AMarpaMM PacCEUBaHUs U JIMHEHHON PErpeccuu

YMeHne onepupoBaTh INOHATHUSMHU: CIYYaWHBIM ONBIT U CIIy4ailiHOE
COOBITHE, BEPOSITHOCTh CIIy4allHOrO COOBITHS; YMEHHE BBIYMCIATH
BEPOSTHOCTH C HCIIOJIb30BaHUEM TI'pa)UueCKUX METOJIOB; IPUMEHSThH
(bopMyJIbl CIOKEHUS U YMHOXKEHUS! BEPOATHOCTEH, (hopMyy MOIHOM
BeposiTHOCTH, (Gopmyny bepHymiu, xomOuHaTOpHBIE (AKTHI U
(GopMyJIbl; OLICHUBAaTh BEPOSITHOCTH pEAbHBIX COOBITHH; yMeHHe
OIEpUpPOBaTh NOHATUSAMHU: Clly4aiiHas BEJIMYMHA, paCIpEleIICHUE
BEPOSITHOCTEM,  MAaTeMaTH4ECKOE  OKHUJAHHUE,  JUCIEpPCUs U
CTaHJApTHOE  OTKJIOHEHHME CIy4yailHOH  BEIMYUHBI,  (DYHKIUH
pacupeneneHuss M IUIOTHOCTH PaBHOMEPHOIO, IOKAa3aTEIbHOIO U
HOPMAJIBHOI'O pPAaclpeAeieHUu; YMEHUE MCIONb30BaThb CBOMCTBA
WU3YUYEHHBIX pacCHpelesieHnid JUisl pelleHus 3a4ad; 3HAaKOMCTBO C
HOHATUSAMM: 3aKOH  OOJNBIIMX 4YHMCENI, METOAbl BbIOOPOUYHBIX
UCCJIEIOBAaHUM; yMEHHME NPUBOAUTH IPUMEPHI MPOSIBICHMS 3aKOHA
OONIBLIMX YHCENT B NPUPOAHBIX U OOLIECTBEHHBIX SIBICHUSX; YMEHHE
ONEpPUPOBATh  IMOHATHAMH: COYETAaHHWE, IIEPECTAaHOBKA, YHCIIO
COYeTaHUll, YUCIO NepecTaHoBOK; OuHOoM HbloTOHa; yMeHHe
IPUMEHSTh KOMOMHATOpHbIE (DAKTBI M PACCYKACHUS JUIsl pEIleHUus
3ajjay; OLICHMBATh BEPOSITHOCTH PEAIbHBIX COOBITUH; COCTaBIAThH
BEPOATHOCTHYIO  MOJEJIb M  HMHTEPIPETUPOBATH  MOIYUYCHHBIN

pe3yabTaT

VYMeHue onepupoBarh IMOHATUSAMHU: TO4YKA, NpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJa, IJIOCKUH yTou,
JIBYTPAaHHBIA yToJl, TPEXTPAHHBIN YroJ, CKpEeLIMBAIOIINEeCs MpsMbIE,
MapajuleIbHOCTh M MEPHEHAMKYJISPHOCTh MHPSIMBIX M TUIOCKOCTEH,
YTOJI MEXIY NPSAMBIMH, Yrojd MEXIY HPSAMON U IJIOCKOCTBIO, YIOJ
MEXIy IUIOCKOCTSIMHM, pAcCTOSHHE OT TOYKH JO IUIOCKOCTH,

pacCTodHUC MCKAY IPAMBIMU, PACCTOAHUC MCKAY IIJIOCKOCTAMMU,




YMEHHE HCIOJIb30BATh IMpPH PEIICHUHN 3a7ad W3ydeHHbIe (AaKThl H
TEOpEeMbl IUIAHUMETPHM; YMEHHME OLICHMBATh pPa3Mepbl OOBEKTOB
OKpPY’KaOIIEro MUPa; CTPOUTh MATEMATHYECKUE MOJEIN C ITOMOILBIO
TFE€OMETPUYECKUX INMOHATHM M BEIUYMH, PEIIATh CBSI3aHHBIE C HUMU

MPAKTUYCCKUC 3aJa4r

10

YMeHue omnepupoBaTh IMOHATUSAMHU: IUIOMIAAL (GUTYPBI, OO0BEM
(GUrypbl, MHOTOTDAaHHHK, IPAaBHJIbHBIH MHOTOTPAHHUK, CCUCHHE
MHOTOTPaHHHKA, KyO, Mmapajienenumes], mpu3Ma, nupamuaa, Gurypa
U TOBEPXHOCTh BpAICHHS, IMJIMHIP, KOHYC, Imap, cdepa, IIIOmaib
cheppl, IIOMAAL TOBEPXHOCTH MHUPAMHIBI, MPU3MBI, KOHYCA,
IMHApa, O00bEM Ky0a, NPSIMOYTOJIBHOTO —TapajUielienuie/a,
MUpPaMHIIBI, TPU3MBI, [WIHHIpPA, KOHyca, Iapa, pa3BEépTKa
MOBEPXHOCTH, CEYCHHUSI KOHYCA U IHJIMHIPA, MTApAJUICIbHBIC OCH WIIH
OCHOBAHMIO, CCUCHHME Ilapa, IUIOCKOCTh, Kacaromasics chepsl,
MWIMHIPA, KOHYCa; YMEHHE CTPOUTh CEYCHHE MHOTOIPAaHHUKA,
n300pakaTh MHOTOTPAaHHUKH, (UTYPBI U TIOBEPXHOCTH BPAIIICHUS, UX
CCYCHHUS, B TOM YHCJIE C MOMOIIBIO AJIEKTPOHHBIX CPEJCTB; YMCHUE
NPUMEHSTh CBOWCTBA TIE€OMETPUYECKHX (DUTYp, CAMOCTOSATEILHO
GbopMyJIMpOBaTh  ONpPEICICHHUS H3y4aeMbIX (UTYp, BBIABUTAThH
THIIOTE3bl O CBOMCTBaX M MPU3HAKAX TI'COMETPUYECKUX QUryp,
00OCHOBBIBATh WJIM  ONPOBEpraTh HMX; yMEHHE TIPOBOJUTH
Knaccupukanuo GUryp 1O Ppa3NuYHBIM TPU3HAKAM, BBIIOJHATH

HCO6XOI[I/IMI)IC AONOJHHUTECIbHBIC ITIOCTPOCHUA
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YMeHne omnepupoBaTh MOHATHUSMH: JIBIKEHHE B MPOCTPAHCTBE,
napajyieNibHbli  TepeHOC, CHUMMETpHs Ha IUIOCKOCTM U B
IIPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHKMe NOA00UsS, MOAOOHBIE
(burypsl; yMeHue pacrio3HaBaThb paBHbIe M OJJOOHBIE (UTYPHI, B TOM
yhcllie B INPUPOJE, MCKYCCTBE, apXUTEKType; HCIOJIb30BaTh
reOMETPUUYECKUE OTHOIIEHUS TMpH peIIeHUH 3aJayd; HaXxoJIUTh
reOMEeTpPUYECKUE BEIWYUHBI (IJMHA, YTrojl, IJIOoW@aab, 00BbEM) Mpu
pelIeHNH 337a4 U3 JAPYIHMX Y4eOHBIX NpPEAMETOB U U3 pealbHOMN
KM3HH, YMEHHE BBIYHCIATH TEOMETPUYECKHE BEIMYMHBI (JIHHA,
yroi, IUIOMIA[b, OOBEM, IUIOMIAJh MOBEPXHOCTH), HCIIOJIB3YS
M3y4YeHHbIE (OPMYIIbI U METOJIbI, B TOM YHCIIE: IO/ TIOBEPXHOCTH

nupamMuibl, NpHU3MbI, KOHYC4, HOWJIWHApA, IUIOIIAAb C(I)CpLI; 00BEM




Ky0a, TPSAMOYTOJBHOTO TMapajUieNieNuIeia, THUPaMUIbI, TPU3MBI,
LWIMHIpPA, KOHYyca, Iapa; yMEHHE HaXOIUTh OTHOIIEHHE OO0BEMOB

noJ00HBIX uryp

YMeHue onepupoBarbh IMOHATHUAMM: IPAMOYTOJbHAs  CUCTEMA
KOOPJHMHAT, BEKTOpP, KOOPAMHATHI TOYKH, KOOPAMHATBHI BEKTOPA,

CymMMa BCKTOpPOB, MNPOU3BCACHUC BCKTOpa Ha 4YHUCIIO, PA3JIOKCHUC

12 BEKTOpa 10 0a3ucy, CKaJIpHOE MPOU3BEJIEHUE, BEKTOPHOE

MMPOU3BCACHUC, YIOJ MCKAY BCKTOpaMH; YMCHUC HUCIOJIb30BATh
BeKTOpHBIﬁ n KOOpI[I/IHaTHHﬁ METOO HJIA PEIICHUSA I'€OMETPHUUYCCKUX

3a/1a4 U 3a/1a4 IpYrux y4eOHbIX PEAMETOB
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YMeHue BbIOHMpaTh NOAXOMSINMA METOJ IS pEIICHUS 3a/ayu;
MOHUMAaHWE 3HAYMMOCTH MATEMAaTHKA B HM3YYCHUH MTPHUPOIAHBIX U
OOILIECTBEHHBIX TPOIECCOB U SIBICHUW; YMEHUE PACIIO3HaBATh
MPOSIBJICHUE 3aKOHOB MaTeMaTHUKHU B MCKYCCTBE, YMEHHE MPUBOIUTH

MpUMEPbl MaTEMaTUYECKUX OTKPBITHH POCCUMCKOW W MHUPOBOMU

MaTE€MaTU4eCKON HayKH

HEPEYEHDB 3JIEMEHTOB COJAEPKAHMUS, IIPOBEPAEMbIX HA
EI'D 11O MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

Kon

1 Yucna u BBIYUCTICHUS

11 Hatypanbnble u nensle uncina. [Ipu3Haku 1eNMMOCTH LETIBIX YHCET

19 Parmonanbhbele uyucia. OOBIKHOBEHHBIE M JECATHYHBIE JPOOH, IPOLIEHTHI,
' OecKOHEUYHbIE IEPUOANYECKHE APOOU

13 Apudpmernueckuii KOpEHb HaTypaJIbHON CTEIICHU. HenicTBus c
' apu(pMeTHYECKUMH KOPHSIMHU HATypaIbHOU CTETIEHN

14 Crenenp ¢ nenbiM mnokazareneM. CTeneHb € palUMOHAIBHBIM IOKA3aTEJIEM.
' CBoiicTBa cTENEHU

15 CuHyC, KOCMHYC M TaHTE€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCJIOBOIO apryMeHTa

1.6 Jlorapudm yncna. JlecaTuuHble U HATYpaJIbHbIE JOrapu(MbI

1.7 JleiicTBuTenbHBIE 4uCia. ApUPMETHUYECKHE OINEpalud C JIeHCTBUTEIbHBIMU




yuciaamu. [lpuOnukEHHBIE BBIYUCICHHS, IMpaBUia OKPYIJICHHS, MPHUKHIKA U

OIICHKA pE3yJibTaTa BBIYMCIICHUM

18 [IpeobOpazoBanue BeIpaKeHUH

1.9 KomiiekcHele yncna
2 VYpaBHEHUSI U HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIIIOHAIEHBIC YPAaBHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHEHUs

2.4 [Toka3zaTenbHbIE U JOTapUPMHUUECKUE YPaBHEHHS

2.5 Lenpie u 1poOHO-palIMOHATILHBIE HEPABESHCTBA

2.6 HppanmonanbHble HEPABEHCTBA

2.7 [TokazarenbHble U IorapupMUIECKIe HEPABEHCTBA

2.8 Tpuronomerpruyeckue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH ypaBHEHUN U HEPABEHCTB

2.10 YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Martpuiia cuCTeMbI JIMHEWHBIX ypaBHEHUH. OnpeaenuTesib MaTPULIbI
3 @OyHKIMU U TpaduKu

31 @OyuK1us, cocoOsl 3amanus GyHkuuu. I'paduk ¢ynkuuu. Bzaumuo oOpaTHbIe
' ¢byukuun. YérHele u Heu€THble QyHKIMU. [lepuoanueckue pyHKIUN

OOnacte ompeneneHuss ¥ MHOXXECTBO 3HadeHUM ¢yHkuumu. Hymu ¢yHkumn.

39 [TpomMexXyTKH 3HAKOMOCTOSIHCTBA. [IPOMEXYTKHM MOHOTOHHOCTH — (DYHKITHH.

' MaxkcumyMbl 1 MUHUMYMBI (QyHKIuM. HanGosbliee M HauMeHbIIee 3HAYEHUE
(GYHKIHMU Ha TPOMEKYTKE

33 CrenenHast (yHKIHMS C HATypaJIbHBIM M IEJNBIM TOKa3areneM. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduK KOpHS N-Oi CTENEHH

3.4 Tpuronomerpruyeckue QyHKIMH, UX CBOMCTBA U TpapUKu

3.5 [TokazarenbHas u norapudmuueckas GyHKLINU, UX CBOMCTBA U IrpaduKU

35 Toukn paspsiBa. AcuMmnTorsl rpadukoB @yHknuil. CpoiicTBa ¢QyHKIUH,
' HENpPEepPhIBHBIX HA OTPE3Ke

3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEILHOCTEH

38 Apudmernueckas U TeoMmeTpuyeckas mnporpeccuu. DopMmyna  CIO0XHBIX

MPOLIEHTOB




Hauana MaTeMaTH4uecKoro aHaigmsa

4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (QYHKIIMNA
[Ipumenenne NpPOM3BOAHON K HUCCIEIOBaHMIO (YHKUUH Ha MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxaeHrne HanOoJdbIIero U HaUMEHbBILIETro 3HaYeHHUs (YyHKIMU
Ha OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoskecTBa U JIOTUKA
5.1 MHoOkecTBO, onepaly HaJ MHOXKecTBaMu. [{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpalICHUS
7.5 KoopauHaTsl 1 BEKTOPHI

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI U YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET




