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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 COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX 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
JUYHOCTH 00YYaroIIMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TE€OMETpUM Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
MIPEAMETHBIX PE3yJIbTaTOB OOyYECHHS] TE€OMETPHUU B HAIPABJICHHH JIMYHOCTHOTO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCIMIUIMH. Pa3zButne y oOydaronmxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH M TPOUCXOXKIECHUU T€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIICHHH PEATbHOTO W HACATBHOTO, XapaKTepe OTPaKCHHUS
MAaTEMATUYECKOM HAyKOW SBJICHUA M NPOLECCOB PEATBHONO MHPA, MECTE
TCOMETPUHU B CUCTEME HAyK M POJIM MAaTEMAaTHUECKOTO MOJICITUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PECHUS
yYaIllUXCs, a TaKkKe KauyeCTB MBIIUICHUS, HEOOXOMMMBIX JUIsl aJamnTalid B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust sIBISICTCS OAHMM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCIUTUINH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK U TyMaHUTaPHOM.

Jlornyeckoe MbIIUIeHHE, (HOpMUPYEMOe TPH H3YYCHHH OO0yYaroIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHHUH LIETIOYKH JTJOTHICCKUX YTBEPIKICHUN
B XOJI¢ pCIUICHUS TEOMETPUYCCKUX 3aJad, YMCHHE BBIIBUTATh M OIPOBEpraTh
TUMOTE3bl HETIOCPEACTBEHHO HCIIOIB3YIOTCS TMPU PEIICHUH 3a7a4 €CTeCTBEHHO-
HAyYHOTO IIUKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTHUPOBATHCS B MPOCTPAHCTBE UTPAET 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
npeoOpa3oBaHus  JeHCTBUTENHLHOCTH. OmepupoBaHue  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
COOTBETCTBYIOIMX  3amad. [IpHOpUTETHBIMH 3amadyaMH  OCBOCHHS  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 OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKECHUIX
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
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (opmupoBaHHe (GyHKIIMOHATBHOU I'PaMOTHOCTH, peeBaHTHOM
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WM3YUYEHUHU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMylIHpoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar il PElIeHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAyalle €ro MU3Yy4YeHHs 3a7a4, pElIaeMbIX Ha YPOBHE
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 3HAHUS 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
IIPOCTPAaHCTBEHHbIMU 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
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 1O ToJaM OO0ydYeHHs,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpun orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaenio B 11 knacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX vaca.



COIAEPKAHUE YYEBHOTI' 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
IJIOCKOCTE B MPOCTPAHCTBE: MMApPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
[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
terpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuieNenunenax,
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
uiapa.

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
BekTopaMm. IlpaBuno mapamenenunena. Pemenwe 3amay, CBS3aHHBIX — 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,
npoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
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 BOCIIMTAHMS:
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 W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
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 PE3YJ/IbTATDBI

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

1)  Vuueepcanvnvie  no3znasamenwvhvle  Oeticmsus,  obecneuusaom
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 BBIBJIATH  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, SIBICHHUSIMH, IPOIIECCaMU;

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 WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
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)  VHuueepcanvHvle KOMMYHUKAMUGHbBlE  Oelicmeus, 0Oecnevusarom

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 IITYPMbI» W WHBIC), BBINOIHATH CBOIO YacTh pPaOOTBI WU
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanonuvie  pezynamuenvie  Oeiicmeusl, obecneuusarom

G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCU.
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:

BJIAJICTh HABBIKAMM [I03HABATEJIBLHOM peduiekcuu KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI IIporecca u
pe3yJbTaTa pelICeHUsI MAaTEMATUYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUHU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



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 TUTOCKOCTEM.

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
CKPENIMBAIOMMMHUCS ~TPSIMBIMH, MEXKIYy 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 JJIEKTPOHHO-
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
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpeM, arnmnapara 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.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 0O0bEMaMu
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 GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarte npocreimme reoMeTpU4ecKUe 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 mpocTedlive TPOTPAaMMHBIE  CPEACTBA U JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU 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
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudpoBbie)
Kontpoabhubie | IlpakTnueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuorexa [JOK
1 B 10
BCAICHIE B CTEPCOMETPHIO https://m.edsoo.ru/1¢209e37
) [Ipsimble ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnoreka [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1¢209e37
3 [IepnieHIUKYIAPHOCTD NPSMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEM https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 Vel MEXAY NPSIMBIMU U IIOCKOCTSIMU 10 1 hitps://m.edsoo.rw/1209¢37
bu6mmoreka [JOK
5 M 11 1
HOTOTPAHHHIH https://m.edsoo.ru/1¢209e37
N bubnuorexa [JOK
6 06 9 1
DEME! MHOTOTPAHHHIKOB https://m.edsoo.ru/1¢209e37
7 IToBTOpEHME: CeUEHHUs], pACCTOSIHUSA U YTJIbI 4 1 bubmorexa HOK
p ) P y https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 5 0



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

11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aesoB U TeM nudpoBLIe
Ne ni/mm P Konrpoabnbie | IIpakTuyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
bubnunorexa LIOK
1 T 12
¢J1a Bpattetis https://m.edsoo.ru/1¢209e37
2 OO0BEMBI TET 5 1 bubmorexa HOK
https://m.edsoo.ru/1¢209¢e37
3 BekTops!l 1 KoOpAUHATHI B IIPOCTPAHCTBE 10 1 Bubmiorexa OK
p P pocTp https://m.edsoo.ru/1¢209e37
4 [ToBTOpenue, 06001ICHNE, 7 | bu6nmorexa LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1¢209e37
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'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
Ne
Tema ypoka
n/n
1 OcCHOBHBIE IIOHATHS CTEPEOMETPUU: TOUKA, IIPAMas, INIOCKOCTb, IPpOCcTpaHCcTBO. IIpaBuna n3oOpakeHus: Ha pUCYyHKaX:
n300pakeHHsI IUIOCKOCTEH, MapajlIebHbIX IPSMBIX (OTPE3KOB), CEPEINHBI OTPE3Ka
2 [TonsTHs: nepecekaroluecs MIOCKOCTH, IEPECEKAIOIINECS IIPsIMast U MJIOCKOCTh
3 [TonsTHs: nepecekarouecs MIOCKOCTH, IEPECEKAIOIIUECS IIPsIMast U MJIOCKOCTh
4 3HAKOMCTBO C MHOT'OI'paHHUKAMHU, U300pakeHHEe MHOTOIPaHHUKOB Ha PUCYHKAaX, Ha MPOEKIIMOHHBIX YEePTEKaAX
5 HavanbHble cBesieHus o Kyoe u nupamuie, X pasBEPTKU U Moaenu. CedeHnss MHOTOIpaHHUKOB
6 HavanbHble cBesieHus 0 Kyoe u nupamuie, X pasBEPTKU U Moaenu. CedeHnss MHOTOIpaHHUKOB
7 [NonaTne 06 aKCHOMAaTHYECKOM ITOCTPOSHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH | CIEJCTBHSI U3 HUX
8 [NonsaTne 06 aKCHOMAaTHYECKOM ITOCTPOSHUH CTEPEOMETPHUN: aKCUOMBI CTEPEOMETPUH U CIEICTBHSI U3 HUX
9 [TonsiTHE 06 aKCMOMAaTUYECKOM NTOCTPOECHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX
10 [TonsiTHE 006 aKCMOMAaTUYECKOM ITOCTPOECHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX
11 B3aumHOe pacnonoxeHue NpsIMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, TAPAJIIEIbHBIE U CKPEIUBAOLIUECS MPSMBIE
12 [TapamienpHOCTD MPAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NapajuiebHbIE IPSIMBIE B IPOCTPAHCTBE; NapauIEIbHOCTD TPEX
TPSIMBIX
13 [TapamienpHOCTh MPAMBIX U IJIOCKOCTEN B IpOoCcTpaHcTBe: [lapamiensHOCTE IPSIMON U TNIOCKOCTH
14 VYTIIBI € COHANpPaBICHHBIMU CTOPOHAMU
15 Yroa Mexay npsMbIMU B IPOCTPAHCTBE
16 Yroa Mexay NpsMbIMU B IPOCTPAHCTBE
17 [TapaniaenbHOCTh MIIOCKOCTEN: NapalieIbHbIE INIOCKOCTH
18 CBolicTBa napajuieabHbIX MIOCKOCTEN
19 [Ipocreiimue mpocTpaHcTBEHHBIE (GUTYPHI HA MIIOCKOCTU: TETPadIp, KyO, mapasuienenumnes




20

[TocTpoenue ceueHuit

21 [TocTpoenue ceueHuit

22 KoHntposnbnas pabota o teme "[IpsiMble 1 II0CKOCTH B pocTpaHCcTBe. [lapaienbHOCTh MPSIMBIX U TUIOCKOCTEH"
23 [lepneHAMKYIAPHOCTD MPSAMOM U MJIOCKOCTH: NEPIEHANKYJIIIPHBIE IIPSIMbIE B IIPOCTPAHCTBE

24 [Ipsimble napasuienpHble U NEPIEHIUKYIISIPHBIE K IITIOCKOCTH

25 [IpsiMble napasuienpHble U NEPIEHIUKYIISIPHBIE K IIIIOCKOCTH

26 [Ipu3Hak nepnesauKyJISIPHOCTH IPSIMOU U INIOCKOCTH

27 [Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOU U INIOCKOCTH

28 Teopema o npsMoOi NepreHANKYIIPHON IIOCKOCTH

29 Teopema o psAMoOi NeprIeHANKYIIPHON INIOCKOCTH

30 Teopema o npsAMOi NepreHANKYIIPHON INIOCKOCTH

31 [IeprieHAUKYJIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 IIJIOCKOCTH
32 [IeprieHAUKYJIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 0 IIJIOCKOCTH
33 [lepnenukymsip U HaKJIOHHBIE: PACCTOSHUE OT TOYKHU J0 IUIOCKOCTH, PACCTOSIHUE OT IPSIMOM /10 IJIOCKOCTH
34 [TeprieHAUKYIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU A0 INIOCKOCTH, PACCTOSIHUE OT MPAMOH 10 TNIOCKOCTH
35 VYTIIBI B IPOCTPAHCTBE: YIoJl MEKIAY MPSIMON U IUIOCKOCTBIO

36 JIByrpaHHBIN yroJ1, TUHEHHBIN YIOJI ABYTPaHHOIO yria

37 JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJI ABYTPaHHOIO yria

38 [TeprieHIUKYISIPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHAUKYIISIPHOCTH IBYX IJIOCKOCTEN

39 [TeprieHIUKYISIPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHAUKYIIIPHOCTH JIBYX IJIOCKOCTEN

40 [lepneHIMKYIAPHOCTH IMIIOCKOCTEN: IPU3HAK NEPIEHAUKYJIIPHOCTH ABYX INIOCKOCTEN

41 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX

42 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX

43 Teopema o Tpéx NepneHAuKyIIpax

44 KonTtponbHas padora no Temam "[leprneHAUKYISIPHOCT NPSAMBIX U IUIOCKOCTEH" U "YTIIbI M@Ky NMPSIMBIMH U

IocKocTIMu"




ITousrue MHOI'OrpaHHuKa, OCHOBHBIC 3JICMCHTBI MHOI'OI'DAHHHKA, BBIITYKJIBIC 1 HEBBIITYKJIBIC MHOI'OI'DAHHUKH, paBBépTKa

5 MHOI'OI'paHHHMKA

46 [Tpu3ma: n-yrospHast npu3Ma; rpaHd U OCHOBaHMS IPU3MBI; NIpsIMasi U HAKJIOHHAs IPU3MbI; OOKOBas M MOJIHAs
HOBEPXHOCTh MPU3MBI

47 [Tapannenenunen, NpsAMOYTroJibHBIN apauIeNIeUIIE]] U €ro CBONCTBA

43 [Tupamupa: n-yronana;I nUpamMuia, FpaHud ¥ OCHOBaHHME UPaMU/Ibl; OOKOBas U M1OJIHAS IOBEPXHOCTh MUPAMUJIbI;
IpaBUiIbHASA U yCeu€HHAs NUpaMuia

49 [TpaBuIbHBIE MHOTOTPAHHUKY: MIOHATHE PAaBUIBHOTO MHOTOTPAHHUKA; MPaBUIIbHAS PU3Ma U IPaBUIIbHAS TMPAMUJIA;
IpaBUiIbHAS TPEYroJibHAas MUPAMUA U IPAaBUIIbHBINA TETpa3ap; Kyo

50 [IpencraBienue o NpaBUIbHBIX MHOIOIPAaHHHUKAX: OKTA3pP, JOJACKAIP U UKOCAIP.

51 CuMMmeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, IPSAMOM, INIOCKOCTH. DJIEMEHThl CHMMETPHUHU B
nupamuiax, napauielenunenax, NpaBUIbHbIX MHOTOTPaHHUKAX

52 Bboruncrienue 31eMeHTOB MHOTOIPaHHUKOB: pEOpa, AUaroHalu, yrisl

53 [Tnomans 60k0BOI l'If)BerHOCTI/I U TOJIHOM MOBEPXHOCTU NPSAMON IIPU3MBI, IUIOIIAb OCHOBAHUM, TEOpeMa 0 OOKOBOM
MOBEPXHOCTH MPSAMON MPU3MBI

54 [Tnomanbs 60KOBOM MOBEPXHOCTU U MOBEPXHOCTH NPABUIBHOM MUPaMUIbI, TEOPEMA O IO OOKOBOM MOBEPXHOCTH
YCEYEHHOW NMUPAMHU/IBI

55 KonrtponsHas padora no teme "MHoOrorpaHHUKHN"

56 [TonsTue 06 00BEME

57 O0BEM TUpaMuIbI

58 O0BEM TUpaMuIbI

59 O06BEM nupamMuIb!

60 O06BEM nupamMuIb!

61 O06BEM npu3MBbI

62 O06BEM npu3MBbI

63 O06BEM npu3MBbI

64 KonTtponbHas padora no Teme "OO6bEMBI MHOTOIPaHHUKOB"




65

[ToBTOpenue, 060b1IeHNe cucTeMaTH3anus 3HaHui. [locTpoeHue ceueHuii B MHOTOIrpaHHUKE

HOBTOpCHI/IC, O606I.HCHI/I€ cHcTeMaTH3anus 3HaHui. Beraucienue paCCTOHHHﬁZ MCXKAY ABYMs TOYKaMHu, OT TOYKH O0

66
PSIMOM, OT TOYKHU J0 TUIOCKOCTH, MEXK/1Y CKPEIIUBAIOIIUMUCS TPIMBIMU
67 HroroBast kKoHTpoIbHAs paboTa
68 [ToBTOpeHue, 06001IeHNE cucTeMaTH3allks 3HAaHUN. BbIuncienne yriaoB: MeKIAy CKPEIIUBAIOIIUMHUCA MIPSIMBIMU, MEXTY

HpHMOfI H IJIOCKOCTBIO, IBYI'PAHHBIX YIJIOB, YITIOB MCKAY ITJIOCKOCTAMU




11 KJIACC

Ne
Tema ypoka
n/n

1 Cdepa u map: ueHTp, paanyc, IMaMeTp; MIOMaJb MOBEPXHOCTU ChEpbhl

2 B3aumHoe pacnionoxenne chepsl U TNIOCKOCTH;, KacaTeabHasl IIIOCKOCTh K chepe; mIomas chepbl

3 N3o6paxkenue cdepsl, mapa Ha miockocTH. CeyeHus mapa

4 [unuaapudeckas MOBEPXHOCTh, 00pa3yroIue MUIHHIPHISCKON TTOBEPXHOCTH, OCh MIJIMHAPUICCKON TOBEPXHOCTH

5 Hunuaap: ocHoBaHUS 1 OOKOBasi IOBEPXHOCTh, 00pa3yromiasi U 0Ch; MIIOMIAAs OOKOBOM U MOTHOM MOBEPXHOCTU

6 N3o06paxkenne nunuHApa Ha mIockocTu. Pa3sépTka nunuuapa. CedeHus HUIMHApa (MII0CKOCThIO, TapalieIbHONU WK
MEePIEHIUKYIISIPHON OCH IIHJIMH]IPA)
Konnueckast moBepXHOCTh, 00pa3yroline KOHUYECKON MOBEPXHOCTH, OCh M BEPIIIMHA KOHUYECKOU MTOBEPXHOCTH
Konyc: ocHOoBanue 1 BepinHa, 00pa3yromas 1 0Ch; IUIOIIA (b O0KOBOI U MOJIHOM MOBEPXHOCTH
Y ceu€HHBIN KOHYC: 00pa3yollire U BbICOTa; OCHOBAHUS U OOKOBAas MOBEPXHOCTh

10 N3o006paxenune koHyca Ha MI0cKocTH. Pa3BépTka konyca. CeueHus: KoHyca (TIOCKOCThIO, MapalljIeIbHON OCHOBaHUIO, U
TJIOCKOCTBIO, IPOXOSINEH Yepe3 BEpIInHY )

11 KoMOunamus ten BpaieHus: © MHOTOTPaHHUKOB

12 MHororpaHHHK, ONTUCaHHBINA 0K0JI0 chepsl; chepa, BMcaHHAS B MHOTOTPAHHHK HIIM B TEJIO BpaIeHUS

13 [TonsiTre 06 06béMe. OCHOBHBIE CBOWCTBA 00BEMOB TET

14 O0BEM UIMHIIpa, KOHYyCa

15 O06BEM mapa u riomazab chepst

16 [Tono6ubIe Tena B mpocTpancTBe. COOTHOILIEHUS MEXKIY TUIOMIAISIMU MTOBEPXHOCTEH, 00hEMaMU MOTOOHBIX TEJ

17 KonrtponsHas padora no remam "Tena Bpamenus” u "O6bemMsl Ten"

18 BekTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CnoxeHue ¥ BhIYMTaHHUE BEKTOPOB

20 YMHOXEHUE BEKTOpa Ha YHUCIIO




21

Pa3noxxenue BekTopa 1o TpéM HeKOMILJIaHApHBIM BekTopaMm. [IpaBuiio napamienenuneaa

22 Pemenue 3agay, cBsi3aHHBIX C MPUMEHEHUEM MIPABWII IEUCTBUM C BEKTOPAMH

23 KoopanHatHO-BEKTOPHBINA METO/I IIPU PEIICHUH T€OMETPUUYECKUX 3a/1a4

24 [IpssMoyronbHas cucrteMa KoopaAuHar B poctpancTse. Koopaunare! BekTopa. IIpocrelimue 3a1aun B KOOpAXHATAX
25 VYron mexay BekTopamu. CKaJsipHOE MPOU3BEICHHE BEKTOPOB

26 Brraucienue yrioB Mexy NpsIMBIMH U TUIOCKOCTSIMH

27 KonTtponbHas pabora o Teme "BeKTopbl 1 KOOpAWHATHI B IPOCTpaHCTBE"

28 [ToBTrOpenue, 0000mIeHNe U cucTeMaTH3anus 3HaHui. OCHOBHBIE QUTYPHI, (DaKThI, TEOPEMBI Kypca INITAHUMETPUN
29 [ToBTrOpenue, 0600meHNe U cucTeMaTH3anus 3HaHui. OCHOBHBIE QUTYPHI, (DaKThI, TEOPEMBI Kypca INITaHUMETPUN
30 [ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIMS 3HaHUH. 3a/1a4i TUIAHUMETPUH U METOJIbI UX PEIICHHUS

31 [ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIMS 3HaHUH. 3a/1a4i TUIAHUMETPUH U METOJIbI UX PEIICHHUS

32 [ToBTOpenue, 0600mIeHNE U cucTeMaTH3amys 3HaHui. OCHOBHBIE (QUTYPBI, (DAKTHI, TEOPEMBI Kypca CTEPEOMETPUH
33 HToroBast KOHTpOJIbHAS paboTa

34 [ToBTOpEeHME, 0000IIEHNE U CHCTEMAaTH3aIlUsl 3HAHUN




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

10 KJIACC
Kon "
IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeHero o01ero 00pasoBaHus
pe3yjabrara
7 I'eomerpus
7.1 OrnepupoBaTh NOHATHAMU: TOUKA, IPAMAs], INIOCKOCTh
75 [TpyMeHsITh aKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IPU pPEIICHUU
' r€OMETPUYECKUX 3a]1a4
73 OnepupoBaTh NOHATHSAMHU: MAPAUIETBHOCTh W NEPHEHIAUKYISIPHOCTH
' IPSAMBIX U IIJIOCKOCTEMN
74 KnaccuduiupoBaTs B3auMHOE PACIONIOKEHHE MPSIMbIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUSMU: JIBYTPAHHBIA YIoJl, TPaHU JBYIPAHHOIO YIJIa,
7.5 pedpo IBYIpaHHOTO YIJIa, IMHEWHBIA YroJl IBYTPAHHOIO YIJIa, TpajyCHas
Mepa JABYTPaHHOTO yria
76 OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBIMYKJIBIM M HEBBITYKJIbIA
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAaHHUKA, TPaBUJIbHBIII MHOTOTPAaHHUK
77 Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAaHHUKOB (TMHpaMuia, MpPU3MA,
. MIPSIMOYTOJIBHBIN MapajuieNenume], Kyo)
KnaccudunupoBaT  MHOTOTPaHHHUKH, BbIOMpass  OCHOBaHHUS IS
. KJacCU(pUKaUMu  (BBIOIYKJIBIE W HEBBIIYKJIbIE  MHOTOIPAaHHUKH,
' MpaBUJIbHbIE MHOTOIPAHHUKH, TIPSMbIE W  HAKJIOHHBIE IPU3MBI,
napauJie’Ieuneibl)
79 OnepupoBatb MOHSTUSIMU: ceKyIas MJI0CKOCT, ceueHue
' MHOTOTPaHHUKOB
710 OOBSICHIATH  NPUHLMIIBI  MOCTPOCHHUS  CEUEHUH  MHOTOIPAaHHUKOB,
' HCIIOJIB3YSl METOJ] CIIEA0B
Crpouth cedeHMsI MHOTOIPAaHHUKOB METOJIOM CJIEJIOB, BBIIOJHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHH3Y
7.12 Pemate 3aaun Ha HAXOXKACHUE TE€OMETPUUECKUX BEIIMUMH MO 00Opas3iiam




UKW aJITOpUTMaM, IMPUMCHAA HW3BCCTHBIC AHAIMUTHYCCKUC MCTOAbLI IIPU
peiCHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aJlad Ha  BbIYHUCICHHUC
paCCTOHHI/Ifl MCXKAY ABYMs TOYKaMH, OT TOUKHU IO0 HpHMOﬁ, OT TOYKH JO

IJIOCKOCTH, MCIKAY CKPCHIUBAOIHUMUCA ITPAMBIMUA

7.13

Pemiats 3ala41 Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
UKW aJIrOpUTMaM, IPUMCHASA HW3BCCTHBIC AHAIMTHYCCKUC MCETOAbI IIPHU
pPCIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIUBAOIIMMHUCA IPAMBIMHA, MCXKIY HpHMOﬁ Hn IIJIOCKOCThIO,

MEXY INIOCKOCTSIMU, JBYTPAHHBIX YIJIOB

7.14

Bbruucnate 00BbEMBI M IUIOLIAJM OBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, nupamuaa) ¢ IpUMEHEHUEM (OpPMYJI, BEIUUCIISITH COOTHOLICHUS
MEXTY IUIOIIASIMU IIOBEPXHOCTEH, o0BbEMaMu HOJOOHBIX

MHOTI'OIrpaHHUKOB

7.15

OHepI/IpOBaTB MNOHATHUAMU: CUMMCTPHA B IIPOCTPAHCTBC, LICHTP, OCb H

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TNIOCKOCTh CHMMETPUH (PUTYPBI

7.16

W3Bnekatp, MpeoOpa3oBbIBATh M WHTEPIPETHPOBATH HH(POPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, MPEICTaBICHHYIO Ha

YepTekKax U pUCyHKax

7.17

HpI/IMeHHTL TCOMETPHUICCKUC (baKTBI AJid peIICHUA CTCPCOMETPUUCCKHUX
3aaa4, IMpeamnojararommnx HCECKOJbBKO IIaroB peucHusA, €CJIW YCIOBHA

MMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

7.18

HpI/IMeHHTL HpOCTCfIHIHC nporpaMMHbBIC CPEACTBA W 3JICKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4d

7.19

HpI/IBO,Z[I/ITB MMPUMEPbI MATEMATUYCCKUX 3aKOHOMepHOCTCﬁ B MIpUpOJAC U

JKU3HHU, paCliO3HaBaATh NPOSABIICHUC 3aKOHOB ICOMETPUHN B UCKYCCTBEC

7.20

[TpuMeHATH MoJTydYeHHbIE 3HAaHUS Ha IPAKTUKE: aHAJTM3UPOBATh pealbHbIe
CUTyallUd M TMPHUMEHSTh HW3YYECHHbIE IMOHATHS B IIpOIECCe IOMCKa
peleHus MaTEMaTHYECKH chopMyIHPOBAHHOM pooIeMBl,
MOJIEJIMPOBaTh pealbHbIE CUTyallMl Ha SI3bIKE T€OMETPHUH, UCCIEeI0BaTh
IIOCTPOECHHBIE MOJIENH C HCIOJIb30BAHUEM TI'€OMETPUYECKUX TOHATUH U
TeopeM, arnapara ajiredppl, pemarb NpakTUYECKHe 3a/1auM, CBA3aHHBIE C

HaXOXKIACHUCM I'€COMCTPHUICCKUX BCIIMYUH




11 KIIACC

Kon IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbI Cpe/lHero 001ero 0opa3oBaHus
pe3yJabTara
6 I'eomerpus
OrnepupoBaTh MOHATUSIMH: WJIMHIPUYECKAs: ITOBEPXHOCTh, 00pa3yIoIIHe
6.1 HUAJTUHAPUYECKOW TMOBEPXHOCTH, LWIMHIP, KOHUYECKash IMMOBEPXHOCTb,
' oOpasyrmme KOHMYECKOM  IMOBEPXHOCTH, KOHYC, cdepudeckas
MMOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyUEHUS TeJl BpallleHus
6.4 KrnaccudunupoBaTs B3aUMHOE pacrioiiokKeHue cepbl U MIIOCKOCTH
OrnepupoBaTh TMOHATHUSIMH: IIAPOBOM CErMEHT, OCHOBAaHHWE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIAPOBOM CJIOM, OCHOBAHHWE IIAPOBOTO CJOS, BHICOTA
IapPOBOTO CJI0SI, IAPOBOM CEKTOP
6.6 Beraucnsate 00BEMBI M IUIOMIATW TMOBEPXHOCTEH Ted BpAICHUS,
' TCOMETPHUUYECKUX TEJI C MPUMEHEHHEM (popMyIT
OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHK, BIHCAaHHBIM B cdepy u
6.7 OINMCAHHBII 0KOJIO cepsl, cepa, BIUCAHHAS B MHOTOTPAHHUK WIN TEJI0
BpalleHus
63 BBIYUCHATE COOTHOIIEHHMS MEXJIy IUIOHMIAASIMU TOBEPXHOCTEH W
' 00BbEMaMH TOJOOHBIX TEI
6.9 N3o0paxath uzyyaemble GUTYPHl OT PYKH M C TMPUMEHEHUEM IMPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BeInonHATh (BBIHOCHBIC) IUIOCKHE YEPTEXKH U3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTYp: BHUJ CBEpPXY, COOKY, CHH3Y; CTPOUTH CEUCHHUS Tel
BpalleHus
W3Brekatb, MHTEPIPETUPOBATH M TPeoOpPa3OBLIBaTh WH(GOPMAILUIO O
6.11 IIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, MpPEICTaBICHHYIO Ha
YyepTekax U pUCyHKax
[IpumensaTy reomerpuueckne (HaKThI ISl PEHICHUS CTEPEOMETPHUECKUX
6.12 3a/1a4, MPEANoJaraloluX HECKOJbKO IIaroB pEeLIeHUs, €ClId YCIOBUSA
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BrmonasaTs HeﬁCTBHH CJIOKCHHA BCKTOPOB, BBIYWTAaHWSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KaKkUMH CBONCTBAMU OHHU

o0azaroT

6.15

HpI/IMeHHTB IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CI0KECHUHU BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JAEKApPTOBbl KOOPAMHATBI B IPOCTPAHCTBE,
BEKTOp, MOJIYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTODA,
yroil MEXIy BEKTOpPaMH, CKalIpHOEC IPOU3BEIEHHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

HaXOI[I/ITB CyMMY BCEKTOPOB M IIPOM3BCIACHUC BCKTOpa HA 4YHMCIIO, YI'OJ
MECXKAY BCKTOPAMH, CKaJIIPHOC IIPOU3BEACHHUE, paCKiIaAblBaTh BEKTOP I10

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3a,HaB8.TB IIJIOCKOCTh YPABHCHUECM B I[CK&pTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

Pemate nmpocredmme TeOMETPUYECKHME 3aJadyd  Ha IPUMEHEHHE

BCKTOPHO-KOOPAWMHATHOI'O METOa

6.20

Pematn 3aJadd Ha A0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUH H
HaXO0XACHUC I'COMCTPUUCCKHUX BCIWYHH I10 06pa3uaM HJIN aJIrOpUTMam,
IMPUMCHAA HN3BCCTHBIC MCTOBI npu pelICHUA CTaHJAPTHBIX

MAaTEMATUYCCKHUX 3aJa4

6.21

[IpuMeHATh mpocTEHIIME NPOrpAMMHBIE CpPEACTBA M DJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMETPUUCCKHUX 3aa4d

6.22

HpI/IBO,Z[I/ITB MMPpUMEPBI MAaTEMAaTUUCCKUX SaKOHOMepHOCTeﬁ B IIpupoac nu

JKU3HHU, paCliO3HaBaTh MPOSABIICHUC 3aKOHOB ICOMETPUHN B UCKYCCTBEC

6.23

[TpuMeHsATH TONyuyeHHbIE 3HAHMA Ha IpPaKTHKE: aHaJIU3HpPOBATh
peasibHble CUTyallUM W TPUMEHSTh HM3yuYEHHbIE IOHATHSA B IpoOIEcce
MONUCKAa pELIeHUs MaTeMaTH4ecKu C(HOpMYyJIUPOBAaHHON MpoOIeMBl,
MOJIEJIMPOBATh pealibHblE CUTYallUu Ha SI3bIKE T€OMETPUH, MCCIIEI0BaTh
IIOCTPOECHHBIE MOJENIN C MCIOJIb30BAHUEM T€OMETPUUYECKUX IMOHITHH U
TeopeM, armnapara aareOpsl, pemaTh NPaKTUYeCKUe 3aJaul, CBSI3aHHBIE C

HaXOXKIACHUCM I'€COMCTPHUICCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

I'eomerpus

7.1

OcHOBHBIE MOHATHS CTepeoMeTpuu. Touka, HpsiMas, MJIOCKOCTb, MPOCTPAHCTBO.
[Tonsatue 00  aKCMOMAaTHYECKOM  MOCTPOCHHH  CTEPEOMETPUHU:  AKCHOMBI

CTEPCOMETPHH U CIICACTBUSA U3 HUX

7.2

B3aumHoe  pacrnosokeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pECcEKaroLIuecs,
napajuiefibHble U CKpeluBarommecs mnpsiMeie. [lapamiensHOCTh MpPSMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajUlelibHble MpsIMble B  IPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MAPAICNbHOCTh MPSMON M IIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAMH, YroJll MEXAY IMpsAMBIMM B IPOCTPAHCTBE.
[TapannensHOCTh MIOCKOCTEH: MapasuiebHble MIIOCKOCTH, CBOMCTBA MapauIebHBIX
iockoctei. Ilpocreiimme mpocTpaHCTBEHHBIE (UTYphI Ha IUIOCKOCTH: TETpadp,

KY6, mapauiCjICInuIca, IoCTpoCHUC CeuyeHH I

7.3

[lepnieHAUKYIAPHOCTh MNPSAMOM M IUIOCKOCTHU: HEPIEHAUKYISIpHbIE MpsiMble B
MMPOCTPAHCTBE, NIPAMBIC MTAPAJIJICIBbHBIC U ICPICHANKYJISAPHBIC K IJIOCKOCTHU, MIPHU3HAK
NEPIEHIUKYJISIPHOCTH IIPSIMON U TUIOCKOCTH, TEOPEMA O IPAMOM MEPIEHANKYIIPHON
IUIOCKOCTH. YTJIbBI B MPOCTPAHCTBE: Yrojl MEXKIy TMpsAMOM M IJIOCKOCTBIO,
JBYTpaHHBIA Yroj, JMHEWHBIA yroa JByrpaHHoro yria. llepnenaukynsp u
HAKJIOHHBIC: pPaCcCTOAHHUE OT TOYKM OO0 INNIOCKOCTH, PaCCTOAHHUE OT HpSIMOfI a0
IUIOCKOCTH, MPOEKIMS (PUIypBl Ha IUIOCKOCTh. [leprneHauKyIsIpHOCTh MIOCKOCTEH:
NPU3HAK  TEPIEHIUKYISAPHOCTH  ABYX  IDIockocted. Teopema o  Tpéx

MNEPNCHAUKYJIISIpax

7.4

[loHsiTHE MHOTOIPAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHUKA, BBIITYKJbIE W
HEBBIIIYKJIbIE MHOIOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: n-yrosbHas
npu3Ma, TpaHd M OCHOBAHMSI MPU3MBI, MpsMas U HAKJIOHHAs MPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenuren, mpsAMOYToIbHBINA TapauIeIICIIUIIE
u ero cBorctia. [Iupamuaa: n-yroipHas nupamuia, TpaHd U1 OCHOBaHUE MMHUPAMU/IBI,
OOKOBas M IMOJIHAS MMOBEPXHOCTh NMUPAMHUIBI, MPABUIbHASL M yCEUEHHAS MUPaMUAA.
OJeMeHTBl Npu3Mbl W nupamuibl. [IpaBUIBHBIE MHOTOIpDaHHHUKHU: ITOHSTHE
[IPaBUJILHOIO MHOIOIPaHHUKA, IIpaBWJIbHAs IIpU3Ma M IPaBWIbHAs IUPAMHUIA,

IpaBWJIbHAs TPEYroJyibHas MUpaMUAa U IPaBWIbHBINA TeTpasap, kyo. Ilpencrasnenue




O TMpPaBWIBHBIX MHOTOTPaHHUKAX: OKTa’Ap, AOJAEKadAp U uKocadapyrue CeuyeHus
MPU3MBI U TUPAMUIbI
CummeTpusi B TIPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOH,
7.5 IJIOCKOCTH. DJIEMEHTBl CUMMETPUH B MMUPAMUJIAX, MapajlieenuIenax, MpaBuibHbIX
MHOTOIPaHHHUKAX
Brruncnenue 371€eMEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriel. [lnomans
OOKOBOM IIOBEPXHOCTU U TIOJHOM IIOBEPXHOCTU MPSAMOM MpPU3MBI, IUIOIIAb
7.6 OCHOBaHHH, TeopemMa 0 OOKOBOH MOBEPXHOCTH NMPsMOH mpu3Mbl. [lnomans 60koBoM
NOBEPXHOCTU M IIOBEPXHOCTH IIPABWIBHON MHpaMHIbl, TeOopeMa O IUIOIIAIU
yceuénHoii nupamuabl. [Tonstue 06 06béme. OObEM MUPAMUIBI, TPUIMBI
77 [TomoOHbIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXK/TY TUIOMIAISIMU TTIOBEPXHOCTEH,
' 00BpEMaMU ITOTOOHBIX TENI
11 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 ['eomerpus
Hunuaapudeckasi MOBEPXHOCTb, 00pa3yIolie HUINHAPUIECKON MOBEPXHOCTH, OCh
6.1 HUATUHAPUYECKOW moBepxHOCTH. [lunuHIp: OCHOBaHHMS W OOKOBasi MOBEPXHOCTH,
o0pasyrolias u oCh, MO OOKOBOM U MOJHON MOBEPXHOCTH
Konnueckast moBepxHOCTb, 00pa3yrolre KOHUUECKOH MOBEPXHOCTH, OCh U BEpIIMHA
62 KOHMUYECKOW moBepxHOcTH. KOHycC: oCHOBaHMe M BepllinMHa, o0pasylomias M OCbh,
' ioniaab OOKOBOM M TOJHOW NMOBEPXHOCTH. YCEUYEHHBIN KOHYyC: oOpasyrolue u
BBICOTA, OCHOBaHMsI U OOKOBasi IOBEPXHOCTh
Cdepa u map: neHtp, paauyc, AMaMeTp, IO NOBepXHOCTH cheprl. Bzanmuoe
6.3 pacrnioyioxeHue cepbl U IIIOCKOCTH, KacaTelbHas TUIOCKOCTh K cdepe, MIomaab
cdepbl
6.4 N300paxkeHune Ten BpallleHUs Ha MII0CKOCTH. Pa3BépTka MUIMHIpa U KOHYCa
6.5 KoMOunanmu Ten BpaiieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OINKCAaHHBIN
' okono chepsl, chepa, BiMcaHHAsT B MHOTOTPAHHUK, WM TEJIO BpallleHUs
[Tonsitue 06 o0BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 oOBEME
6.6 MPSIMOYTOJIPHOTO Tapajuieienuneaa u ciaeAacTBus u3 He€. OO0BEM mMIMHIpA,
KoHyca. O0BEM 1apa u mionaab chepsl
6.7 [lonobusie Tena B mpoctpaHcTBe. COOTHOIIEHHS  MEXKIY  IUIOMIAISIMU
' MMOBEPXHOCTEH, 00bEMaMK MTOJOOHBIX TEI
6.8 Ceuenus nuiuHapa (MapauiebHO W TMEPHEHIUKYJISIPHO OCH), CEYEHHUs KOHyca




(mapaJuteIbHOE OCHOBAHHIO M ITPOXO/IAIIEe Yepe3 BEPIIHHY ), CCUCHHS 11apa

BexkTop Ha miockocty U B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAHUE BEKTOPOB.

VMHOXEHIE BCKTOpa Ha 4YHUCIIO. Paznoxenne BEKTOpa I10 TpeM HEKOMIIJIAaHApHBIM

69 BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUJI ACUCTBUM C BEKTOPaMU
[IpssmoyronbHasi cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHarsl BekTOpa.
6.10 [Ipocreiimue 3amadyn B KOOpAMHATAX. YTod Mexay BekTtopamu. CkalsipHOE

IMPOU3BCACHUC BCKTOPOB. Brrunciaenue YIJII0B MCXKAY MPAMBIMU U IIJIOCKOCTIAMMU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELICHUHA FEOMETPUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM OCBOCHUS
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
TpeOOBaHUS o0pa3oBaHus

Bianenue meromamMu J0Ka3aTenbCTB, AJITOPUTMAMM PELICHUS 3a7ad;
yMmeHue (opMynupoBaTh U ONEPUPOBATH MOHATHSIMHU: OIpEIesiCHHE,
aKcuoma, TEeOpeMa, CJEICTBHE, CBOMCTBO, IPU3HAK, JI0Ka3aTelIbCTBO,
paBHOCHIIbHBIE (HOPMYITUPOBKH; TPUMEHSTh UX; YMEHHE (POPMyITUPOBATH
0o0paTHOE U IMPOTHUBOIIOJIOKHOE YTBEP)KJEHHE, MPUBOJAUTH MPUMEPHl U
KOHTPIIPUMEDPBI, HCIOJI30BaTh METOJ MAaTeMaTHYECKOW WHIYKLHH;
IIPOBOAMUTH  JI0KA3aTeIbHBIE PACCYyXKIECHHUA IpU PELIEHUU 3a1ady,
1 OLICHUBATh  JIOTMYECKYIO  IIPaBUJIBHOCTb  PACCYXICHUH;  yMEHHE
OIIEpUPOBATh MOHATUAMHU: MHOXECTBO, IOAMHOXECTBO, ONEPALMH HaJ
MHOXXECTBAMH; YMEHHME HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJIs OIIMCaHMsl peabHbIX IPOLIECCOB U SIBJICHUH U PU PEILIEHUU
3aJa4, B TOM 4YHCIE€ M3 JAPYTUX YYEOHBIX MPEIMETOB; YMEHHE
OIIepUPOBATh MOHATHAMMU: Ipad, CBA3HBINA rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/JaBaTb W OINUCHIBaTh Tpadbl pa3InYHBIMU

croco0amMu; NCIOIb30BaTh Tpadbl IPHU PEIICHUH 3a/1a4

YMeHne oneprupoBaTh MOHATHIMH: HATYPAIBHOE YHUCIO, LEJI0E YHUCIIO,
CTENEHb C LIEJIBIM [T0KA3aTeIeM, KOPEHb HAaTYypaJIbHON CTENEHH, CTENCHDb
C palMOHAJIBHBIM  IIOKa3aTejleM, CTEeNeHb C  JEeHCTBUTEIBHBIM
nokaszareneM, JiorapudM 4YHMcIa, CHUHYC, KOCHHYC M  TaHIE€HC
IIPOU3BOJIBHOTO YHCJA, OCTATOK II0 MOJIYJIIO, PAalMOHAIBHOE YHCIIO,
UppallMOHAIIBHOE  YHUCJIO,  MHOXXECTBA  HATypaJbHBIX,  LEJNBIX,
palMOHAJIbHBIX, JCUCTBUTENbHBIX UYHCET; YMEHHE HCIIOJIb30BaTh
NPU3HAKH JIETMMOCTH, HAaUMEHBUINHA OOIMI JenuTenh U HauMEHbIIee
oOuiee KkpaTHoe, anroput™ EBKinga mpu pemieHuu 3aaad; 3HaKOMCTBO C
pPa3sIMYHBIMM  IO3ULMOHHBIMM  CUCTEMAMM  CUMCICHHS;  YMEHHE
BBITIOJIHATH BBIYMCIIECHUE 3HAYEHHH U MpeoOpa3oBaHUs BBIPAXKEHUU €O
CTENEeHsIMH M Jorapupmamu, mpeoOpa3oBaHusi APOOHO-pPALMOHATIBHBIX
BBIPXKEHUI; YMEHHE OIEepUPOBATH IMOHATHUSMU: IOCIENOBATEIbLHOCTD,

apupmeTHyecKas mporpeccus, reoMeTpuuecKas Iporpeccus,




OCCKOHEYHO yOBIBafOIIas TreoOMETpHYecKass TPOrpeccHsi; YMEHHE
3a/1aBaTh MOCJIEI0BATEILHOCTH, B TOM YHUCIE C TOMOIIBIO PEKYPPEHTHBIX
dbopmys; yMeHHE ONEpPUpPOBaTh TOHATHIMHU: KOMIUIEKCHOE YHCIIO,
CONPSIKEHHBIE KOMIUJIEKCHBIE YHCIIA, MOJYJIb U apTyYMEHT KOMIUJIEKCHOTO
yucina, ¢opMa 3aluCH  KOMIUIGKCHBIX 4mcell  (TeoMeTphuyecKas,
TPUTOHOMETpPHYECKass W  anreOpanueckas); YMeTh IMPOU3BOAUTH
apudMETUYECKHE JEeUCTBHS C KOMIUICKCHBIMHA YHCJIAMH; IPHUBOJIUTH
MpUMEpPhl  UCMOJB30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpUpPOBATH
MOHATUSIMM: MaTpuma 2x2 W 3X3, oOmnpeneauTeslb  MaTpHIbl,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OITPECACIIUTECIIA

Ymenue ONCpHUpOBaAThH IMOHATHUAMU: pPALMOHAIBHBIC, HPPAHOHAIBHEBIC,
II0KAa3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUT'OHOMETPUICCKHC
YpaBHCHHUA W HCPABCHCTBA, HX CHUCTCMbI; YMCHHC OIICPHUPOBATH
INOHATUAMU: TOXIACCTBO, TOXICCTBCHHOC Hpeo6pa30BaHHe, YpaBHCHUC,
HCPaBCHCTBO, CHCTEMa ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUJIBHOCTH
ypaBHeHHﬁ, HCPaBCHCTB HW CUCTEM; YMCHHUC PpCIIATb YpPABHCHMU,
HCPaBCHCTBA MW CUCTEMbI C IMOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHU, HCPABCHCTBA MW CHCTEMblI C TIIapaMETpOM; I[IPUMCHATH
YpPaBHCHUA, HCPABCHCTBA, UX CUCTCMBbI I PCIICHHUA MATCMATHUYCCKUX

3ala4 U 3a1a4 U3 pa3JIMYHbIX oOacreit HAayKHN U peaHBHOﬁ KU3HU

YMenue onepupoBaTh NOHATUSAMM: (YHKUIUS, YETHOCTh (PYHKIIHH,
NEPUOUYHOCTD (PYHKIUHU, OIPAaHUYEHHOCTh (PYHKLMH, MOHOTOHHOCTb
GbyHKIMYU, SKCTpeMyM (QYHKIUHU, HauOoJblllee M HaMEHbIlIee 3HAYCHUS
(GYHKIMH Ha IPOMEXYTKeE, HeMpepbIBHAS (DYHKIIHSI, ACHMOTOTHI rpaduka
(GyHKIMY, TiepBas U BTOPasi MPOU3BOAHAS (PYHKIIMU, TEOMETPUUECKUN U
¢u3nyeckuif cMbICT TPOM3BOJHON, NEpBOOOpa3Hasi, OINpenenEHHbIN
MHTErpai; yMEHUE HaXOAWTh aCUMOTOTHI rpaguka (yHKIUU; yMEHHE
BBIUUCIATh IPOU3BOJAHBIE CyMMBI, IIPOU3BEAEHHUSA, YacCTHOIO U
KOMITO3UIIMN (YHKIUH, HAXOAUTh YpaBHEHHME KacaTelbHOM K rpaduxy
(GYHKIMK; yMEHHE HaXOJIUTh MPOU3BOJHBIC 3JIEMEHTApHBIX (YHKIMMH;
YMEHHE HCIOJb30BaTh IPOU3BOJIHYIO [UIsl HUCCIeAOBaHMs (YHKIUH,
HaXO/JWTh HauOOJbIIME M HAWMEHbIIWE 3HA4YeHUs (YHKIMN; CTPOHUTH
rpad¥Kd MHOTOYJIEHOB C HCIIOJIb30BAHHMEM ariapaTa MaTeMaTH4ecKoro
aHaJIM3a; TPUMEHATh IPOU3BOJHYIO I HAXOXKJIEHUS HaWIy4dllero
pelleHrs B MPHUKIATHBIX, B TOM YHCJIE COIHATIbHO-3KOHOMUYECKHX M

(bu3nuecKkux 3a7adax; HAXOAUTh TUIOMIAAN U 00BEMBI (DUTY C TTOMOIIBIO




HUHTCrpaja, NpUuBOAUTE NPUMEPbI MAaTEMATHUYCCKOro MOACIHUPOBAHUA C

OMOIIbI0 Au(PepeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATHAMHU: rpaduk QyHKUUH, OOpaTHas
GyHKIUS, KOMIO3UIUS (QYHKIHHA, JUHEeWHas (QyHKIMS, KBaJpaTHYHAs
byHKIMA, paioHaabHas byHKIMA, CTEIEHHAs byHKIMA,
TPUTOHOMETpUYeCKue  (YHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢GbyHKIMH, TOKa3aTenbHas M Jorapugmuyeckas (YHKIHH; YMEHHE
CTPOUTH TpaUKH H3yYCHHBIX (DYHKIWH, BBHINOIHATH MPEOOpa3OBaHUS
rpaduKoB (GYHKIMH, UCTIOIB30BaTh TPApHKH JJIs U3yUEHHs MPOLIECCOB
3aBUCHMOCTEH, MPH pPEIICHUH 3a/1a4 U3 APYTHX YYEOHBIX MPEIMETOB M
3a7a4d U3 pealbHON JKU3HU; BBIPAXKATh (POPMYJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMH; HCIIOJb30BaTh CBOMCTBA M Tpaduku QYHKIMHA IS
peleHus ypaBHEHH, HEPAaBEHCTB U 3a/1a4 C TTapaMeTpaMu; U300pakaTh
Ha KOOpAMHATHOW IUIOCKOCTH MHOXKECTBA pEIICHWH YpaBHCHHH,

HCEPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBbIE 33Ja4yM pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOIEHTHI, JOJIU U YacTH, HA JBWKEHHE, pabOTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJIOTH, 331a4 U3 00JacTH yIpaBIEeHUs JUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHS, HEPABEHCTBA M MX
CUCTEMBI IO YCJIOBHUIO 3aJaud, HUCCIEAOBATh IIOJYYECHHOE pELICHUE U
OLIGHMBATh TPABJONOJA00HOCTh pPE3yJbTAaTOB, YMEHHE MOJEIHPOBATh
peanbHBIE CUTyallMM Ha SA3bIKE MATEMAaTUKH; COCTABIIATH BBIPAXKCHMS,
YpaBHEHHs, HEpPAaBEHCTBA M HMX CHUCTEMBl II0 YCJIOBHIO 33J1a4H,
HCCIEA0BAaTh IIOCTPOEHHBIE MOJENM C HCIOIb30BAHMEM alapara

anredpbl, UHTEPIIPETUPOBATH MOTYUEHHBIN PE3yJIbTaT

YMeHue onepupoBaTh MOHATUSIMH: CpeHee apuPpMETHIecKoe, MeIMaHa,
HauOoJblllee W  HAaUMEHbIIEE 3HA4YeHHs, pa3Max, JIUCHepCHs,
CTaH/apTHOE OTKJIOHEHHWE YHCIOBOrO HabOpa; yMEHHE U3BIIEKATh,
WHTEPIPETUPOBATh WH(OPMAIIMIO, TPEACTaBICHHYI0 B TalOnuIax, Ha
auarpaMMax, rpadukax, OTpaxkarolyr0 CBONCTBA PeaIbHBIX MTPOIIECCOB U
SIBIIGHUH; TIPEACTaBIATh NH(DOPMAIIMIO C TTIOMOIIBIO TAOJIHUIl U AUATPAMM;
HUCCICa0oBaTh CTAaTUCTHYCCKUC OAHHBIC, B TOM YHUCIEC C NMPHUMCHCHUCM
rpaduyecKux  METOJIOB U  DJIEKTPOHHBIX CpPEeACTB; Trpaduuecku
HCCIIEIOBaTh COBMECTHbIE HAOJIOJEHHS C TMOMONIbIO JHarpaMmm

pacceruBanua 1 JIMHENHOM perpeccuun




YMeHue onepupoBaTth MOHATHSAMU: CIYyYalHBIA OMNBIT W CIydailHOE
COOBITHE, BEPOSTHOCTh CIIy9allHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSITHOCTh C KCIIOJIb30BaHHEM TIpadUUeCKUX METOJIOB; IPUMEHSThH
(OpMyJIBI CIIOKCHHSI M YMHOXKEHHUS BEPOSITHOCTEH, (OopMyTy MOTHOU
BEpOSATHOCTH, (hopmyiy bepHyin, komOMHAaTOpHBIE (GaKThl U (GOPMYJIBI;
OIICHUBATHh BEPOSITHOCTH PEATbHBIX COOBITHI; YMEHHE OIEepPUPOBATH
MOHATUSIMHU:  CIIy4aiiHas BEJIMYMHA, pACIpE/ICICHUE BEPOSTHOCTEH,
MaTEeMaTHYeCKOe OKUJAHUE, IUCIEPCHS W CTaHJAPTHOE OTKIOHCHHE
CIlydailHOW BeJIMYUHBI, (QYHKIHUW pacIpeleNieHuss W  IUIOTHOCTH
PaBHOMEpPHOTO, MOKAa3aTEIbHOTO W HOPMAJbHOTO pacIpeesieHHH;
YMEHHE WCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX pPACHpPEICICHUH JUIs
pelIeHrs 3aJa4; 3HAKOMCTBO C TOHSATHSMHU: 3aKOH OOJBIIMX YHCEN,
METO/Ibl BBIOOPOYHBIX HCCIICIOBAHUIN; YMEHHE TPUBOJUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIIUX YHCEN B MPUPOAHBIX U OOIICCTBCHHBIX
SIBJICHUSIX; YMCHHUE ONICPUPOBATh MOHATUSIMHE: COYCTaHUE, TIEPECTaHOBKA,
YHUCII0O COYCTAaHWH, YHCIO TEpecTaHOBOK; OwHOM HpIOTOHA; yMmeHHE
MPUMEHSTh KOMOMHATOPHBIE (PAKThl M PACCYXKICHHUS IS PEIICHHS 3a]1a4;
OIICHUBATH BEPOSTHOCTH peaTbHBIX COOBITHIA; COCTaBIISITh

BEPOATHOCTHYIO MOACIIb U UHTCPIIPETUPOBATH HOJ'Iy‘lCHHLIﬁ pe3yiibTaT

YMeHue onepupoBarh IMOHATUSAMHU: TOYKa, NpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIWYMHA YIJa, IIJIOCKUH  Yrod,
JIBYTPaHHBIA YTroJl, TPEXTPaHHBIA YTOJ, CKPEIIMBAIOIIMECA IpsMBIE,
MapajuleIbHOCTh U NMEPHEHIUKYIISIPHOCTh MPSAMBIX U IUIOCKOCTEH, yroi
MEXy NPAMBIMH, YrOJ MEXIY HpPSIMOH M IUIOCKOCTBIO, YIOJ MEXKIY
IJIOCKOCTSIMHU, PACCTOSIHME OT TOYKU JI0 MJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMHU, PACCTOSTHUE MEXY IJIOCKOCTSIMH; YMEHHUE UCIOIb30BaTh IIPH
pelIeHnr 3aJa4 U3y4yeHHbIe (PAaKTbl U TEOPEMBbI IUNIAHUMETPUU; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOLIET0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEIH C TOMOIIbIO T'E€OMETPUUECKUX TMOHATHI U

BCJIMYHNH, PCIIATh CBA3aHHLIC C HUMU ITPAKTHYCCKUC 3aa4Yn
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YMeHue omnepupoBaTh MOHATUAMHU: IIOWAAb (QUTYpbl, 00bEM (UTYPHL,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHMK, CEYEHHUE MHOIOI'PAaHHUKA,
KyO, mapajuienenuneja, npusMa, OUpaMuja, (Gurypa M MOBEPXHOCTh
BpallleHHs, UUIMHJIpP, KOHYC, map, cdepa, Miomaas cepbl, MIonaib
MOBEPXHOCTH MUPAMUJIBI, MPU3MBI, KOHYyca, IMWIMHIApa, 00BEM KyoOa,

IIPSIMOYTOJIBHOIO Napajulelienuneaa, MUpaMuabl, MPU3Mbl, LHUIUHIPA,




KOHYycCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEUYCHHUs KOHYyca M LIWJIMHIpA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEUYEHHE I1apa, IUIOCKOCTD,
Kacaromasicss cdepbl, HWIMHAPA, KOHYCa; YMEHHUE CTPOUTH CEUYCHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAHHUKHU, (UTYpPBl U TOBEPXHOCTH
BpalIEHUsI, UX CEUYECHHUS], B TOM YHCJIE C IOMOIIBIO JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPUUYECKUX (DUTYP, CAMOCTOSATEIHEHO
(dhopMynUpoBaTh ONpPEEICHUs U3ydaeMbIX (PUryp, BBIIBUTATh TUIIOTE3bI
O CBOMCTBax M IMpPHU3HAKAX T'€OMETPHUECKUX (PUTyp, 0OOCHOBBIBATH WU
ONpoBepraTb MX; yMEHHE MPOBOAUTH Kiaccudukanuo Quryp mo
pa3IUYHbIM IIPU3HAKaM, BBIIOJHATH HEOOXOIUMBIE JIOTOJIHUTEIbHBIC

IIOCTPOCHUA
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YMeHue omnepupoBaTh MOHITUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00US, TMOAOOHBIE QUIYpPBI; yMEHHE
pacro3HaBaTh paBHBIC W MOJOOHBIE (QUTYpPHI, B TOM YHCJIEC B MPHUPOJIE,
UCKYCCTBE, apXUTEKTYpEe; HUCIOJIb30BaTh T'COMETPUYCCKHE OTHOILICHHS
MpU PEIICHUH 33]a4;, HAaXOJUTh TEOMETPUYCCKHE BEIUYHHBI (IJIMHA,
yroj, IUIOIIAAb, OOBEM) MPH PEUICHHU 3a]a4 M3 JAPYTHX Y4eOHBIX
MPEIMETOB M U3 PEATbHOMN KH3HU; YMEHUE BBIYUCIIATH TCOMETPHUCCKUC
BEITMYMHBI (JUIMHA, YTOJ, IUIOHaAb, O0BEM, IJIOUIA[b MOBEPXHOCTH),
WCTIONIb3Ysl M3ydeHHBIC (DOPMYJIBI M METOJbI, B TOM YHCIE: TUIOMIAIb
MOBEPXHOCTU MUPAMUbI, TPU3MBI, KOHYCa, HUIUHIPA, TUIOMAAb Cepsl;
00BEM Ky0a, TPSIMOYTOJIBHOTO TapajulesienuIe a, TUPaMUIbl, TTPU3MBI,
HWIMHIpPA, KOHYyca, Iapa; yMEHHWE HaxXOJUTh OTHOIIEHHE OOBEMOB

o1I00HBIX GUryp
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YMmenue OIICPpHUPOBATH NOHATUAMU: IPAMOYTOJIbHAA CUCTEMA KOOpPJAUHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpA, CyMMa BCKTOPOB,
NPOU3BCACHUC BCKTOpa Ha YHCJIO, Pa3IOKCHHUEC BCKTOpa IO 6a3Hcy,
CKaJIIpHOC IIPOM3BCACHUC, BCKTOPHOC IIPOU3ZBECACHUEC, YIOJI MCKIAY
BCKTOpPAaMH; YMCHHUEC HUCIIOJIb30BATh BCKTOpHLIﬁ n KOOpI[HH&THLIﬁ METOA
AJid  pCHICHUA TCOMETPUUCCKHUX 3aJad W 3aJad JPYyrux yqe6HBIX

npeaAMETOB

13

YMmenue BLI6I/IpaTB HOI[XOI[HIJ_[I/Iﬁ MeTod JIs1  PpCHICHUA  3aldayu,
IIOHUMAaHHWEC 3HAYUMOCTHU MaTEMAaTUKKW B M3YUCHUHU MPUPOJHBIX U

O6IJ_ICCTBCHHBIX nponeccoB H“ HBHeHHﬁ; YMCHHUC  paCIlO3HABAThb




IIPOSABJICHUE 3aKOHOB MAaTeMaTUKM B HMCKYCCTBE, YMECHHME IPUBOIHTH
IIpUMEPbl  MAaTEMaTUYECKUX OTKPBITUA POCCUHMCKOM H  MHUPOBOU

MaTeMaTH4YeCKOM HAayKH




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

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Koxn
1 Yucna u BBIYUCIICHUS
1.1 Harypanbnsie u nensie yucna. [Ipu3Haky 1e1MMOCTH LEIIbIX YUCEI
1o Panyonanenple  uuciaa. OOBIKHOBEHHBIE U JECATHYHBIE JApoOHM, IPOLIEHTSHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 ApudmeTndeckuii KOpeHb HaTypajdbHOU cTerneHH. JlelicTBus ¢ apuMeTHICCKUMU
' KOPHSIMM HaTypaJIbHOU CTETIICHH
L4 Crenens ¢ 1enbiM nokaszareneM. CTeneHb ¢ palliOHAIbHBIM N0Ka3areneM. CBoicTBa
' CTEIICHU
s CuHyC, KOCMHYC W TaHI€HC 4YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. [lecaTndynble U HaTypajibHbIE JOrapupMbl
HevictBurenbHpie  yucia. ApudMeTHYECKHE ONepaluu C JEeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnamkEéHHbIe BEIYUCIICHUS, IPAaBUIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BBIYUCIECHUM
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommuiekcHsle uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [lenbie u 1poOHO-paIOHAIbHBIE YPaBHEHUS
2.2 HppaunroHanbHble YpaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHHUS
24 [Toxa3zaTenbHble U JOrapUPMUUECKUE YPABHEHUS
2.5 Lenblie n 1poOGHO-palIOHANIbHBIE HEPABEHCTBA
2.6 NppannoHanbHble HEPABEHCTBA
2.7 [ToxazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH
2.11 Matpuna cuctemsl IMHEWHBIX ypaBHEHUN. OnpenennTenb MaTpHLbl




3 DOyHKINUH U TpaPUKH
11 OyHKIus, crnocoObl 3amanus ¢GyHkiuu. ['paduk (yHkiuu. BzammHO oOpaTHBIC
' ¢ynkuuu. YétHeie 1 HeuéTHBIe pyHKIMU. [leprnogumueckue GpyHKIuM
OOnacte ompesaenaeHUs W MHOXKECTBO 3HaueHUM QyHkuuu. Hymum ¢yHkuum.
19 [IpomMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKIIMH.
' Makcumymbl ¥ MHUHUMYMBI GyHKuuu. HauOosnblnee M HauMmeHblllee 3HA4YEHUE
(GYHKIMU Ha TPOMEKYTKE
13 CreneHHas (QyHKUMS C HaTypaJbHbIM M LE€JbIM IOKa3areneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINU, X CBOHCTBA U TpaduKu
3.5 [Toka3zarenbHas u orapupmudeckas GyHKIHUU, UX CBOICTBA U rpaduku
16 Touku paspbiBa. AcuMnToTel TpadukoB ¢yHkumid. CBoicTBa  (YHKIHH,
' HENpEepPbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEI0BATENILHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHajinza
4.1 [TpousBonnas GyHkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX QYHKIMN
[IpumeHenne mNPOU3BOJHOW K MCCIEAOBAHUIO (QYHKIMI Ha MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHne HanOosbIIero 1 HaMMEHbIIEro 3HaYeHHUs (YHKIMU Ha
OTpe3Ke
4.3 [TepBoobOpasnas. UnTerpan
5 MHOXxecCTBa U JIOTUKa
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnuncarenpHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpanHuKu
7.4 Tena 1 MOBEpXHOCTU BpaIllCHUS




7.5

Koopaunatsl u BEKTOPBI




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

Martemaruka: anreOpa 1 Hayajla MaTeMaTUYECKOTO aHaN3a, TEOMETPHSI.
['eomeTpus. 10-11 knacc. Atanacss JI.C., byty3os B.®., Kagomues C.b. u np.

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemieHne»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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