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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTa CPEIHEro O0IIero oopa3zoBaHusl,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30oBaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpa3BUTHs M HEMPEPBIBHOIO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIIBHOTO Pa3BUTHS
JUYHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIe€OMETpUM Ha YpPOBHE CPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUECKONW 3HAYMMOCTBIO METAIllPEIMETHBIX U
IPEIMETHBIX PE3yIbTAaTOB OOY4YEHHUS T€OMETPUM B HANpPaBICHUH JMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (opMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
MPaBUJIBHBIX MPEACTABICHUN O CYIIHOCTH W MPOUCXOXKICHUU TECOMETPUUYECKHUX
abcTpakiuii, COOTHOIICHHH pEaJbHOTO W HJIEaTbHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKOM HAyKOW SIBJICHUW M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yUYalllMXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJamnTalid B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs, TaK Kak oOOECIeYMBAeT BO3MOXKHOCTh M3yYEHHUS Kak
JTUCIUTIIMH €CTECTBEHHO-HAYYHOM HAMPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU H3YYEHHHU OOYYaroIUMUCA
MOHSTUWHBIX OCHOB T€OMETPHUH Y TTOCTPOCHUH IIETIOYKU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3aJad, YMEHHE BBIIBUTATh W OIMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWU 3a]ad e€CTECTBEHHO-
HAyYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (DU3UKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AESITeNbHOCTH 4YenoBeka. OpHeHTalus 4elloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO IO3HAHUS U aKTUBHOTO
npeoOpazoBaHusl  JA€WCTBUTENBHOCTH. OmnepuUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazaMu OOBEIMHAET pa3Hble BUAbl Y4EOHOH M TPYAOBOM JESATEIBHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajdbHa
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOJTOTOBKE K MPAKTUYECKON JAEATEILHOCTH 10 MHOTUM HaIIPaBJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcst  4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATHMYECKMX TIE€OMETPUYECKMX 3HAHUW W JeHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JKEHUs 00pa30BaHUs
MO CTEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHECHUN
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. Takum oOpa3om, oOydaromiyuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoOi TEOMETPHUM ¢ HEOOXOAMMBIC ISl JKU3HU B COBPEMCHHOM
obmiectBe. Kpome 3TOro, OHM WMEIOT BO3MOXXHOCTh HM3yYHUTh T€OMETpPHUIO OoJee
r1y0OKO, €ciM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBIMH  3aJadyaMd  OCBOCHHS  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (GopMHUpOBaHME TIPEACTABICHUS O TEOMETPUU KAK YacTU MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINUM MUPOM;

e (GopMHUpOBaHME TPEACTABICHUS O MHOTOTPAHHHKAX M TeJax BpPAICHUS
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MTO3BOJISIOMIUX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPY>KAIOIIETO MUPA;

e (GopMHpOBaHME YMEHHUS paclo3HaBaTh Ha YepTekKax, MOJENAX U B
pealbHOM MHUPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJIAJICHUE METOJIaMU PEIICHUs 3a7a4 Ha IMOCTPOCHUS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (OpPMHUPOBAaHHE YMCHHS OIEPHPOBATH OCHOBHBIMU TIOHATHSIMH O
MHOTOTPAaHHHUKAX ¥ TeJaX BPAICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJICHUEC  QJITOPUTMAMH  PCIICHWs  OCHOBHBIX  THUIIOB  3ajad;
dbopMHpOBaHHE YMEHHUS TPOBOJUTH  HECIOXKHBIE JOKa3aTeJbHbIC
pacCyXJICHUS B XOJI¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJCP’KaHUEM;

e pa3BUTHE  WHTCIUIEKTYaJdbHBIX M  TBOPUYECKHUX  CIOCOOHOCTEM
OOy4JarommMxcsi, IMO3HABATEIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHUS,



e (hopmupoBaHHE GyHKIIMOHATBHOM IPaMOTHOCTH, pENEeBAaHTHOU
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX IKU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (opmMynupoBaTh HX Ha S3bIKe
TEOMETPUHU U CO3JaBaTh FT€OMETPHUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI anmapar Uil PELIeHHs NPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTETHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3a7a4, pElIaeMblX Ha YpOBHE
WHTYUTUBHOT'O MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIECHUS, CTUMYJUPYET MPOTEKaHUE UHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO IIPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYallUXC B Kypce€ CTEPEOMETPUM IPOBOAMTCS 3a CUYET pElIeHUs 3a1ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUpPOBAHUE
IPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue oOpa3a TPOBOJUTCSA € ONOPOM Ha
HarJISIIHOCTh, a OIIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISIHOCTH, MBICIIEHHOTO U3MEHEHHMSI €r0 UCXOAHOTO COAEPIKaHMUS.

OcHoBHbIE cozeprkaresibHble TUHUN Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpasHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue o0Opa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJibTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pacnpenefeéHHbIM [0 TrojaaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM 00pa3oM, 4YTOObI OBJAJEHUE TIE€OMETPUUECKUMU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBLHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUUYECKHX MPEACTaBICHUN O0y4yaroUIMxcs, pacuiupss M
yrayOnsis e€, o0pasysi IpOYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautes 2 daca B Henenmo B 10 knacce u 1 gac B
Hexenmo B 11 kmacce, Bcero 3a aBa roaa oOyuenHus - 102 yueOHBIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IE€pPECEKaroIIMecs,
NapajulesIbHble W CKpeumuBaronmecs npsmele. [lapauiensHOCTE NpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTU. YTIIBL C
COHAIIPABJICHHBIMU CTOPOHAMH; YrOJd MEXAY NPSMBIMH B NPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTel. [lpocTteiimine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETPa3p, KyO, napajiesienune; IoCTPOCHUE CEUEHUH.

[lepneHAUKyISIPHOCTD MPSIMOM U IUIOCKOCTH: MEPIEHIUKYIISIPHBIC MPSIMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIABHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOu
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYIPAaHHBIM  Yroj, JIMHEWHBIM Yrojd JBYIPAHHOIO  yIJia.
[lepnieHaAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT  TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: MPU3HAK  NEPHNEHIUMKYJISAPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX MepIeHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHUKA. [Ipu3ma: n-yronpHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
IOJIHAA IIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBoircta. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE MUPAMUIbI;, OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NMpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHasi MHUpaMUAa W TPaBUIIbHBIN
teTpa’dap; KkyO. IlpencraBieHune o TpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMHUIBI.

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



Brruncnenre 971€eMEHTOB MHOTOTPaHHUKOB: pPEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuabl. [lonstue 06 006bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpamenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyrorue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh ILIWJIMHJIPUYECKON TMOBEpXHOCTH. [{unuHap: oOcCHOBaHMS U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias M OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplIMHA, 00pa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHON TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasymolre U BbICOTa; OCHOBaHMS U OOKOBasl TIOBEPXHOCTb.

Chepa u map: neHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3aumnoe pacnonoxenue cepbl U MIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
I01aab chepsl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIMHIpa U KOHYCA.

KoMOuHanuun Tenm BpalieHHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpalCHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
IPSIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miomab chepsl.

[Tomo6ubie Tena B mpoctpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TE.

Ceuenus mwiMHIpa (TapaJyIebHO W NEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuieIbHOE OCHOBAHMIO M NPOXOJAIIEE Yepe3 BEPIUMHY), CECUEHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miIockocTH U B mpocTpancTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4uCio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM ITIpaBUJl JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaumnatel Bektopa. I[lpocreiimme 3amaun B
KOOpJMHATax. YTroa Mexay BekTopaMu. CKaJasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. Koop/IMHATHO-BEKTOPHBIN
METOL npu pelIeHUN r€OMETPUUECKHUX 3a/ad.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pE3yJIbTaThl OCBOCHHUSI MPOrPAMMBI  Yy4EOHOTO TMpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHS PA3IMYHBIX CTPYKTYp, SBICHUM,
npolenyp TpaxaaHcKkoro ooOmiecTtBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTH, YBAKCHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTHUYECKOTO  TOBEIACHUS,
CBSI3AaHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOIO BKJIaa B MOCTPOCHHUE YCTOMUHMBOTO OyAYyLIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ad4, pelIeHnH, pacCyXIEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyeckoe BOCIIUTAHKE:

c(OPMHUPOBAHHOCTBIO YMEHHS TMPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
MHTEpecax 30pOBOro U 6e30MmacHoro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJispHas busnueckas aKTUBHOCTb); ¢du3rUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS, MHTEPECOM K
paznuuHbiM  cepam  mpodecCHOHANBHON  JIEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ TPWIOKEHUSIMHU, YMEHHEM COBEpINATh OCO3HAHHBIA BBIOOD
Oynymeid mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMO00Opa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MAaTEMAaTHISCKOM HAIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTHMUYECKOW KYJIbTYPbl, TOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPUPOJIHON W COIMAILHOM
Cpembl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHMYCCKUX 3HAHHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKpY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OIICHKH HX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYKAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKW, [MOHAMAaHHEM
MaTEeMaTHYECKONH HayKH Kak c(epbl UYelTOBEYECKOW MeATEIBbHOCTH, JTalloB €&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHs I[MBHIW3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEMaTHKH M MaTeMaTHYCCKOW KyJIbTYpPOHW KakK CpPEJICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATH IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHINBUIYQJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusmMu, YHUBEPCAaNbHbIMU Pe2YIMUBHbIMU OeUCBUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuwvle  Oeticmeus, — obecnevuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCA  (0CBOeHUe
Memo008  NO3HAHUA ~ OKPYHCAWe20  Mupa,  NpUMeHeHue  J10SUYEeCKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAecTBu:

e BBHISBIISATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMATHUYECKUX
O0BEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTpEJCICHUS  TOHSATUW; YCTaHABIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJaccu(uKanyu, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCHPUHUMATh, (GOPMYJIUPOBATH M  NPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YACTHBIC W OOIIWCE;
YCIIOBHEBIC;

e BBHISBISATH  MAaTeMAaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H |
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

e JICNIaTh BBHIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JACAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TIPOBOJUTH CaMOCTOSITEITEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIbL;

e BBIOMpaATh CMOCOO perieHus y4eOHOM 3amaun (CpaBHMBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIHCKUM WHCTPYMEHT IO3HAHUS,
dbopmyaMpoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpEUne, MpodiemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMuUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITNIO, MHCHHUE;

e TIPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBII OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHHS, TMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOATENIbHO (popMynHpoBaTh 0OOOOIIECHUS U BBIBOJBI 10 pPe3ysibTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e IIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOIECCA, a TAKXKE BBIJABUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaumeii:

e BBHIBIATH JNeuimThl MHPOpPMAIMU, JAHHBIX, HEOOXOMAUMBIX JJI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BHIOWpaTh WHGOPMAINHMIO W3  HWCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpPUPOBaTh MH(POPMAIIHIO, IPEACTABIATH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSTEIILHO
c(hOPMYITUPOBAHHBIM KPUTEPHSIM.

2)  VHuueepcanvHvie KOMMYyHUKaAmMUGHble  Oelcmeus, 0Oecnevusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHHUS; SCHO, TOUYHO, TPAaMOTHO BBIPaXaTh CBOIO
TOUYKY 3pEHHSI B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO
X0y pelIeHus 331a4l, KOMMEHTHPOBATH IOJIyYeHHBIN pe3ylbTaT;

B X07i€ 00CYKJeHHS 33a1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMO TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UJICH, HAIlCICHHBIC Ha MMOUCK
pEIIEHUs; COIMOCTABIATh CBOM CYXKIEHHUS C CYXKICHUSIMH JIPYTHX
YYaCTHHUKOB JHajiora, oOHapyKWBaTh pa3iMuue M CXOJCTBO MO3MIIHUMN; B
KOPPEKTHOH Gopme HopMyTupoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHMUS;
OpeACTaBIATh  pe3yibTaThl  pEUIeHHs  3a7add,  OKCIEPUMEHTa,
UCCIICIOBaHMSI,  TMPOEKTa;  CAaMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C y4ETOM 3a/1a4 MPE3CHTAIlUN 1 OCOOEHHOCTEH ay TUTOPHH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCIHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHON U
WHJMBUAYAJIbHOU paOOThI MPU PEIICHUH YU4E€OHBIX 3a/1a4; IPUHUMATh 1IEIb
COBMECTHOM JEATENbHOCTH, IUJIAHUPOBATh OPraHU3alUi0 COBMECTHOMU
paboThI, pacrpeaesaTh BUAbI padOT, 10rOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThI (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE€ IITYPMb» U WHBIC); BBINOJHATH CBOIO YacTh pabOThl U
KOOPAUHUPOBATH CBOM JICUCTBUA C JPYTUMHU UICHAMH KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposanue cMbLCI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 perieHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popmauu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM  II03HABATEJIBLHOW peduiekcuu KakK OCO3HaHUs
COBEPILIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI —IIporecca u
pe3yJibTaTa pelICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IPHU PEUICHUU
3a7a4i, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OLICHUBAaTh COOTBETCTBUE pE3yJbTaTa LEIHM M YCIOBHUSAM, OOBSICHATH
IIPUYUHBI TOCTHKECHHS WIM HENOCTHKEHUS PE3YJbTAaTOB JEATEIIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KJTACC

OmnepupoBaTh MOHATHIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCUOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a]1ay.

OmneprpoBaTh MOHATUSIMU: MAPAIICIBHOCTh M TEPICHANKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudpunmpoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmneprpoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TpPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yIia; JMHEWHBIM Yrojl ABYTPAaHHOTO yria; TpajycHas Mmepa
JBYTPAHHOTO yTJIA.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBINYKIBIM W HEBBITYKIbIN
MHOTOTPaHHMK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIBHBIN Napajijiesienunes, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JAJIA
Kkiaccuukanyy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHU; TMPABUIIbHBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaijiesIeuneabl).

OmneprpoBaTh MOHITHIMH: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METOJ, CJIEIOB.

CTpouTh ceyeHUs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATh
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pemmath 3a1aun Ha HaXOXKIACHUE TEOMETPUICCKIX BEJIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIECHUE PACCTOSIHUNA MEXIY ABYMsI
TOYKAMHM, OT TOYKM JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Permats 3a1aun Ha HaXOXKICHHE TEOMETPUUICCKUX BEIMYMH 1O 00pasiam Win
aITOpUTMaM, TPUMEHSS M3BECTHHIC aHAJTUTHUYECKUE METONbl TMPH PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCS TPSIMBIMU, MEXIYy TMPSAMOM M  IJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Boeruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMuja) C© TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IIJIOCKOCTh CUMMETPUH (UTYPBI.

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HakTbl Ui PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIAraroIuX HECKOJIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

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

[IpuBOOUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPHHU B UCKYCCTBE.

[IpyMeEHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TOHATUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUeCKd C(HOPMYIHPOBAHHONW MPOOJIEMbI, MOJEIUPOBATH pEAJIbHBIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OmneprpoBaTh MOHATHUSAMHU: LWJIMHAPUYECKAs IOBEPXHOCTh, OOpa3yrolne
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYYEHUS TE BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacosiokeHrue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMU: ILIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapPOBOU CEKTOP.

Boruncnsate 00bEMBI M IUIOHIAAM  TOBEPXHOCTEH TeNn  BpalleHHUS,
re€OMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIH B chepy
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAA B MHOTOTPAHHUK WJIH TEJO
BpaIllCHUS.

BbuucnasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



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

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHS TeJI BpaIllCHUSI.

W3BnekaTh, HHTEPNPETHPOBATH U MPeOOPa30BBIBATH HHQPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh NOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE JIEUCTBUSL CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOEHHUS BEKTOpa Ha YUCJI0, OOBSICHAThH, KAKHMU CBOMCTBaMH OHM 00J1a/1al0T.

[IpuMeEHSTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh MOHATUSMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKAJIIPHOE IMPOU3BEICHNE BEKTOPOB, KOJUITMHEAPHBIC U KOMIUJIAHAPHBIC
BEKTOPBHI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue (akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIAraroluX HECKOIBKO IIArOB PEIICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemate npocreimme reoMeTpudecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha J0KAa3aTeJILCTBO MATEMATHUYECKUX OTHOIIEHHUU W
HaXO0XJICHUE TeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WU allfOpUuTMaM, MpUMEHSIs
W3BECTHBIE METObI ITPU PEIIEHUHU CTAHAAPTHBIX MATEMATHUYECKHUX 3a/1a4.

[IpumeHaTs nOpocTedlIne IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOAMTE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMEHATh MOJMyYEHHbIE 3HAHUSA HA MPAKTHUKE: aHAJIW3UPOBATH DPEaAJIbHBIC
CUTyallud W TPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IMOUCKA PEIICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMBbl, MOJEIUPOBATh PpPEAJIbHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJICIH C
MCIIOJIb30BaHUEM IeOMETPUUYSCKUX TIOHATHH 1 TeOpeM, amapara ajareOpbl; periaTh
MPAKTUYECKUE 3aJIa4M, CBSI3aHHBIC C HAXOXICHHUEM TIE€OMETPUYECKUX BEIIMYHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne
n/n

HaumenoBanue pa3aesioB U TEM

NpOrpaMmbl

BBenenue B crepeoMeTpuro

HpHMHe H IINIOCKOCTH B ITPOCTPAHCTBC.
HapaJ'IJ'IeJ'ILHOCTB IIPpAMBIX U IIOCKOCTEN

[TepneHUKYISIPHOCTD TIPSIMBIX U
IJIOCKOCTEN

Vrasr MCKAY NPAMBIMHA U IIJIOCKOCTIAMU

MHororpanHuk#

OOBEMBI MHOTOTPAaHHUKOB

IToBTOpEHME: CEUEHMS], pACCTOSHUS U YIJIbI

OBIIEE KOJIMYECTBO YACOB I10

KoaudecTBO 9acoB

Bcero

10

12

12

10

11

68

KonTpoabHbl
e padoThbl

[MpakTuyeckn
e padoThbI

DJIEeKTPOHHbIE

(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/1¢209e3
7

bu6mmoreka [IOK
https://m.edsoo.ru/1¢209e3
7

bu6nmoreka [JOK
https://m.edsoo.ru/1¢209e3
7

bu6nmoreka [JOK
https://m.edsoo.ru/1¢209e3
7

bu6mmoreka [IOK
https://m.edsoo.ru/1¢209e3
7

bu6mmorexa [IOK
https://m.edsoo.ru/1¢209e3
7

bu6mmoreka [JOK
https://m.edsoo.ru/1¢209e3
7




I[TPOIT'PAMME



11 KJIACC

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMmblI

Ne i/

Tena BpamieHus

O0BEMBI TEN

BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE

[ToBTOpenue, 06001IEHNE,
CHCTEMAaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

KoaudecTBO 9acoB

Bcero KoHTpobHbI
e padoThbI
12
3 1
10 1
7 1
34 3

IIpakTHYecKku
e padoThbl

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/1¢209e3
7

bu6mmoreka [IOK
https://m.edsoo.ru/1¢209e3
7

bubmuoreka [JOK
https://m.edsoo.ru/1¢209e3
7

bu6mmoreka [JOK
https://m.edsoo.ru/1¢209e3

7






IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHBbIE IOHATHUS CTEPEOMETPHUU:
TOUKa, MpsiMasi, IIIOCKOCTb,
npoctpaHctBo. [IpaBuna
1300pakeHNs Ha PUCYHKAX:
1300pakeHus MII0CKOCTEH,
MapajulebHbIX IPSIMbIX (OTPE3KOB),
CepeIMHbI OTPE3Ka

IlonsTus: MepeceKaronmmecs
IJIOCKOCTH, IIEPECCKAOIUECA TpAMaAn
" IJIOCKOCThb

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, IEpECeKarouecs npsmas
U IIJIOCKOCTh

3HAKOMCTBO C MHOTOI'PaHHHUKAaMHU,
n300pakeHre MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha TPOCKITHOHHBIX
yepTekax

HauanpHabie cBenenns o kyoe u
MUpaMujie, UX pa3BEPTKH U MOJIEITH.
CedeHust MHOTOTPaHHUKOB

HauanpHabie cBenenus o kyoe u

KoauuecTBO 4acoB

Bcero

KoHTposbHBI
e padoThbl

[MpakTuyeckn
e padoThbI

Jara
U3YYeHH
|

DJIEeKTPOHHbBIE

uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bubmnoreka IIOK
https://m.edsoo.ru/aecc77cd

bu6anoreka LIOK
https://m.edsoo.ru/2d8a9¢99

bu6anoreka LIOK
https://m.edsoo.ru/db685e73

but6mmorekxa [IOK
https://m.edsoo.ru/a63959%ed

bubnunoreka LIOK
https://m.edsoo.ru/b30dff38

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




10

11

12

13

14

nUpaMue, UX Pa3BEPTKU U MOJIEIH.
CeueHust MHOTOIPaHHUKOB

ITonsatue 06 akCHOMaTUYECKOM
IMOCTPOCHUHU CTCPEOMETPHUU: AKCUOMBI
CTEPCOMETPHHU U CICACTBUA U3 HUX

IToHsATHE 00 AKCUOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CICACTBHS M3 HUX

TToustre 00 aKCHOMATHIECKOM
MMOCTPOCHUU CTEPEOMETPUM: AKCUOMBI
CTEPEOMETPHUU U CIECACTBUS U3 HUX

[TonsTre 06 akCHOMaTUYECKOM
MMOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI
CTEPEOMETPHUH U CIICJICTBUS U3 HUX

B3anMHOe pacnonokeHue npsMbIx B
IIPOCTPAHCTBE: MEPECEKAIOIINECS,
NapajulIeJIbHbIE U CKPEILHUBAIOLIUECS
IIpsIMBIE

[TapaienbHOCTh IPSMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE:!
NapajuleJIbHbIC NPSIMBIE B
IIPOCTPAHCTBE; MAPAJUIEIIBHOCTD TPEX
MPSIMBIX

[TapauienbHOCTB IPSIMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE:!
[TapamienbHOCTB IPSIMOU U
IIJIOCKOCTH

V1l ¢ COHaIpaBJICHHbIMU

bubnunoreka LIOK
https://m.edsoo.ru/Occ5céfe

bubnunoreka LIOK
https://m.edsoo.ru/239c¢8cb4

bubnuoreka [IOK
https://m.edsoo.ru/65¢6b106

bubnuoreka [IOK
https://m.edsoo.ru/258fc245

bu6nunorexa LIOK
https://m.edsoo.ru/1a2520f6

but6mmoreka [IOK
https://m.edsoo.ru/93ad36b3

but6mmorexa [IOK
https://m.edsoo.ru/ee1d19b9

but6mmoreka [IOK
https://m.edsoo0.ru/9f4071b9




15

16

17

18

19

20

21

22

23

24

25

26

CTOpOHaAMH

VYros Mexay IpsMBIMU B
IIPOCTPAHCTBE
VYros Mexay IpsMBIMU B

IIPOCTPAHCTBE

[TapannenbHOCTh MIOCKOCTEI:
napajuieIbHbIC TUIOCKOCTH

CaolicTBa napajuiesIbHbIX IJIOCKOCTEH

[Ipocreiimme mpocTpaHCTBEHHBIE
(burypsl Ha MIOCKOCTHU: TETPAIP,
KyO, mapaJuieNnenumnes

[TocTtpoenue ceuenuit

[Toctpoenue ceuenuit

KonrtponbHas pabota no reme
"[Ipsimble M TUIOCKOCTH B
npoctpaHcTse. [lapamienbHOCTh
MPSIMBIX U MJIOCKOCTEN"

IlepnieH IUKyYIAPHOCTD NPSIMOM U
IIJIOCKOCTH: TIEPIICHAUKYJIIIPHBIE
IIPsIMBIE B IIPOCTPAHCTBE
[IpsimMble mapaenbHble U
MEPIEHUKYISIPHBIE K TTIOCKOCTH
[IpsiMble apasienbHele U
MEPIECHIUKYIIAPHBIC K IITIOCKOCTH

[Ipu3Hak nepneHauKyJIApHOCTH

bubnunoreka LIOK
https://m.edsoo.ru/fe733862

bu6nmoreka [IOK
https://m.edsoo.ru/2935a9a0

bu6nmoreka [IOK
https://m.edsoo.ru/2e18255

bubnunoreka LIOK
https://m.edsoo.ru/e504d656

bubnunoreka LIOK
https://m.edsoo.ru/4a28dc02

bubmnoreka IIOK
https://m.edsoo.ru/1d434d0f

bubmnoreka IIOK
https://m.edsoo.ru/ec26fe5d

bu6nmorexa LIOK
https://m.edsoo.ru/9a0a9%e56

but6mmoreka [IOK
https://m.edsoo.ru/b19f6as5d

but6mmoreka [IOK
https://m.edsoo.ru/Oac11c95

bubnunoreka LIOK
https://m.edsoo.ru/ba545966

bubnunorexa LIOK




27

28

29

30

31

32

33

34

35

36

pr[MOﬁ H IIJIOCKOCTHU

[Ipu3Hak nepnesauKyJISpHOCTH
IIPSIMOM U INIOCKOCTH

Teopema o npsamon
MEPIEHANKYISIPHON NIIIOCKOCTH

Teopema o npsimoit
MIEePIEeHIUKYISPHON MII0CKOCTH

Teopema o npsamon
MEPIECHANKYISIPHOMN MIJIOCKOCTH

[lepneHauKymnsp U HAKIOHHBIE:
paccTosHUE OT TOYKH [0 IIIIOCKOCTH,
paccTostHue OT NMPSMOU 10 MIIOCKOCTH

[lepneHuKymnsp ¥ HAKJIOHHBIE:
paccTostHue OT TOYKH JO IJIOCKOCTH,
paccTostHue OT NMPSAMOM 10 MIIOCKOCTH

[leprieHAMKYNIAp U HAKIOHHBIE:
paccTosiHuE OT TOYKH J0 IJIOCKOCTH,
paccTosiHue OT IPsIMOM J0 TIOCKOCTH

[leprieHAUKYNIAp U HAKIOHHBIE!
paccTosiHuE OT TOYKH [0 IIIIOCKOCTH,
paccTosiHuE OT IPSIMOM J0 IIIOCKOCTH

VYIuIbl B IPOCTPAHCTBE: YrOl MEXIY
MPSIMOM M TUIOCKOCTBEO

JIByrpaHHBIN yTOJ, JUHEHHBIA YTOJ
JBYTPAHHOTO yIJia

https://m.edsoo.ru/f85bfc46

bubnunoreka LIOK
https://m.edsoo.ru/79165d1
5

bu6nmmoreka [IOK
https://m.edsoo.ru/635¢5087

bubnuoreka [IOK
https://m.edsoo.ru/bd3745{8

bubmuoreka [{OK
https://m.edsoo.ru/7d18834
b

bubnunoreka LIOK
https://m.edsoo.ru/33c477d3

bu6nmorexa LIOK
https://m.edsoo.ru/66fefadd

bu6nunorexa LIOK
https://m.edsoo.ru/a5b7b8e3

but6mmoreka [IOK
https://m.edsoo.ru/dbee22bc

but6mmorekxa [IOK
https://m.edsoo.ru/6b61b2b
4

bubnunoreka LIOK
https://m.edsoo.ru/5fa0b3ce




37

38

39

40

41

42

43

44

45

46

JIByrpaHHbIN yTOJ, JUHEHHBIA YTOJ
JBYTPAHHOTIO yria

[leprieHANKYASAPHOCTD IIOCKOCTEM:
MIPU3HAK MEPIECHIUKYISIPHOCTU ABYX
IIJIOCKOCTEN

IlepneHqUKyISIPHOCTD IIJIOCKOCTEM:
MIPU3HAK NEPIEHIUKYISIPHOCTU ABYX
IIJIOCKOCTEN

[lepneHuKyISIPHOCTB MIJIOCKOCTEM:
MIPU3HAK NEPIEHIUKYIAPHOCTH ABYX
IIJIOCKOCTEN

TeopeMa 0 TpEX NepHeHANKYIIApax

Teopema o TpEX nepreHANKyIIpax

Teopema o TpEX nepHeHANKYIIpax

KonTponbnas pabora no temam
"IlepnieH IUKYISIPHOCTD NMPSAMBIX U
=1

mockocTeil" u "YTibel Mexay
MPSIMBIMU U TUIOCKOCTSAMH"

[ToHsATHE MHOTOTPaHHUKA, OCHOBHBIC
3JIEMEHTHI MHOTOTPaHHUKA,
BBIITYKJIBIE M HEBBITYKJIbIE
MHOT'OI'PaHHHKH; pa3BEPTKa
MHOTOTpaHHHUKA

[Ipu3ma: n-yrospHas Ipu3Ma; rpaHu U

OCHOBAHUA IIPU3MBEIL, IIpsAMasd U
HAKJIOHHAsA IMMPHU3MBI; OoKoOBasg U

bu6nmmoreka [IOK
https://m.edsoo.ru/c7c777ed

bubnunoreka LIOK
https://m.edsoo.ru/ec3e2da3

bubnunoreka LIOK
https://m.edsoo.ru/ed9e2a8e

bubnuoreka [IOK
https://m.edsoo.ru/ba75dc57

bubmuoreka [{OK
https://m.edsoo.ru/e4972cdc

bubmnoreka IIOK
https://m.edsoo.ru/52188a7d

bubmnoreka IIOK
https://m.edsoo.ru/9f246736

bubmnoreka IIOK
https://m.edsoo.ru/5b971ef3

but6mmoreka [IOK
https://m.edsoo.ru/2d24e873

but6mmoreka [IOK
https://m.edsoo.ru/b4ad63ad




47

48

49

50

51

52

53

IIOJIHAA IMOBEPXHOCTD IPU3MBIL

[Tapamrenenunen, NpsAMOYTOJIbHBII
napajuiesIenuIe]] 1 ero CBOUCcTBa
IInpamupa: n-yrojapHas MpaMua,
rpadd 1 OCHOBAHUC ITUPAMUBI;
OOKOBast ¥ OJTHAs TOBEPXHOCTH
ImUupaMuJbl,; IIpaBUJIbHAA 1 yceqéHHaa
nupaMuia

HpaBI/IJIBHBIG MHOI'OIrpaHHUKH:
IIOHATHC ITPABUIIBHOI'O
MHOIr'OrpaHHUKa, IpaBrUJIbHaA IIpHU3Ma
W IpaBWJIbHAA MApaMuia; ImpaBruibHas
TpeyroJjibHas MUpamMuia u
NIPaBUIIBHBIN TETpasap; KyO
[IpencraBnenue o MpaBUIBHBIX
MHOTI'OrpaHHUKax: OKTasap,
JOAEKa’dAp U UKOCAIP.

CuMMeTpusi B IPOCTPAHCTBE:
CUMMETPUSI OTHOCUTEIIBHO TOUYKH,
MPSAIMOM, TUIOCKOCTH. DJIEMEHTHI
CUMMETpUU B TUPAMUIAX,
napajuleJIenuneaax, NpaBuiIbHbIX
MHOTOTpaHHUKAX

Brrunciienue 31eMeHToB
MHOTOTPaHHUKOB: p&€Opa, AMaroHau,
YTJIBI

[Tnomans 60KOBOI MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH MPSMOU
MIPU3MBI, TUIOLaJb OCHOBAaHUM,

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

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

bubmnoreka IIOK
https://m.edsoo.ru/074c8865

bu6anoreka LIOK
https://m.edsoo.ru/a0fdd5bf

but6mmorekxa [IOK
https://m.edsoo.ru/b9e777d9

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

but6mmoreka [IOK
https://m.edsoo.ru/37d8415
7




54

55

56

57

58

59

60

61

62

63

64

TeopemMa 0 GOKOBOM MOBEPXHOCTH
IIPSIMOM IIPU3MBI

[Tnomans 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTHU MPABUIBLHOMN
MMUPaMU/IBI, TEOpPEMa O TIIOMIATH
OOKOBOM IMMOBEPXHOCTH YCEUEHHOM
MTUPAMU/IBI

KonTponbHas pabora no teme
"MHuororpaHHuku"

[Tonsatue 00 00BEME

O06BEM TUpaMuIbI

O06BbEM upaMuIbl
O06BEM TUpaMuIbI

O0BEM TUpaMUIBI

O06BEM PU3MBI

O0BEM npU3MBbI

O0BEM npU3MBI

KonrponsHas pabora no teme
"O6BEMBI MHOTOI'PaHHUKOB"

bu6nmoreka [IOK
https://m.edsoo.ru/5603e30b

bubnunorexka LIOK
https://m.edsoo.ru/a95f5c04
bubnunorexka LIOK
https://m.edsoo.ru/7ad0020b
bubnunoreka LIOK
https://m.edsoo.ru/235171b
3

bubmunoreka IIOK
https://m.edsoo.ru/f47dfefd
bubmnoreka IIOK
https://m.edsoo.ru/79¢10312
bubmnoreka IIOK
https://m.edsoo.ru/2faadc3f
bubnunoreka LIOK
https://m.edso00.ru/7985360
8

but6mmorekxa [IOK
https://m.edsoo.ru/1e053890

but6mmoreka [IOK
https://m.edsoo.ru/482d3f51

but6mmoreka [IOK
https://m.edsoo.ru/28a6573c




65

66

67

68

[ToBTOpeHue, 0600IIEH e
CHCTEMAaTH3aINsI 3HaHUH.
[ToctpoeHue ceueHuii B
MHOT'OTPaHHUKE

[ToBTOpeHmEe, 0600IIEHNE
CUCTEMAaTU3aLMsl 3HAHUMH.
Beruncnenue paccTosHAN: MEXY
JBYMsI TOUKaMH, OT TOUKH JI0 MPSMOIA,
OT TOYKH 10 IJIOCKOCTH, MEKIY
CKPEILMBAIOIUMUCS IPSIMBIMU

Hrorosast KOHTpOJIbHASA paboTa

[ToBTOpEeHue, 060061IeHNE
CHCTEMaTH3aINsI 3HAaHUH.
Beruucnenue yrios: Mexay
CKPEILMBAIOIIUMHUCS MPSIMBIMH,
MEXy IPSAMOH U INIOCKOCTHIO,
JBYTPAHHBIX YIJIOB, YTJIOB MEXKIY
IJIOCKOCTSIMU

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

but6mmoreka [IOK
https://m.edsoo.ru/098bedad

bubmuorexa [JOK
https://m.edsoo.ru/f7792ba9

bubmuorexa [JOK
https://m.edsoo.ru/b9146bc0

bubanoreka LIOK
https://m.edsoo.ru/56765e8b




11 KJIACC

Ne
n/n

Tema ypoka

Cdepa u map: ueHTp, paamyc,
IMaMeTp; TUIOIIAb TOBEPXHOCTH
chepsl

B3aumnoe pacrnonoxenue chepsl 1
TUTOCKOCTH; KacaTelbHask INIOCKOCTh
K chepe; uromaas chepol
N306pakenue cepsl, 1apa Ha
wiockoctu. CeueHus mapa

].II/IJ'[I/IHZ[I)I/I‘-I@CKaSI IMOBEPXHOCTD,
o0pa3yoIne UIHHIPHIECKOI
MOBEPXHOCTH, OCh IIMJIHHIPUICCKON
MOBEPXHOCTH

Hunuuap: ocHOBaHMS 1 OOKOBas
MOBEPXHOCTh, 00pa3yoIas 1 och;
[UIOIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTH

N3obpakenue muimHapa HA
IJIOCKOCTH. Pa3BépTka mumHapa.
Ceuenus nuuHApA (MIOCKOCTHIO,
NapajuIeIbHON WIN
MEePIEHIUKYISIPHON OCH LIJIMH]IPA)

KoHnnyeckast noBepXHOCTB,

KoauuecTBO 4acoB

Bcero

KoHTpoJibHBI
e padoThbl

IIpakTH4eckn
e padoThbI

Jara
U3YYeHH
|

DJIEeKTPOHHbBIE
uugposbie
o0pa3zoBaTte/ibHbIE

pecypchbl

bubmnoreka IIOK
https://m.edsoo.ru/0341bc2b

bubmuorexa [JOK
https://m.edsoo.ru/bed12a43

bu6nunorexa [IOK
https://m.edsoo.ru/bc15f7f2

bu6anoreka LIOK
https://m.edsoo.ru/6054b8c1

but6mmorexa [IOK
https://m.edsoo.ru/188f6216

but6mmorekxa [IOK
https://m.edsoo.ru/016e25eb

but6mmoreka [IOK
https://m.edsoo.ru/c94ba09b




10

11

12

13

14

15

16

o0pa3yromnye KOHUYECKOn
IIOBEPXHOCTH, OCh U BEPIIUHA
KOHHMYECKOU ITOBEPXHOCTH

Konyc: ocHOBaHMe U BepilInHAa,
oOpa3ymolas 1 och; IJI0AAb
OOKOBOW M IMOJTHON MMOBEPXHOCTH

VY ceuéHHbI KOHYC: 00pa3yromue u

BbBICOTA, OCHOBAHHA U OoKoBas
IIOBCPXHOCTDH

N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenust koHyca (IJIOCKOCTBIO,
napajieIbHOM OCHOBaHMIO, U
IUIOCKOCTBIO, POXOIAIIEH uepes
BEPLIUHY)

KomM0Ounanus ten BpaiieHus u
MHOI'OTPaHHUKOB

MHoOrorpanHuk, OMCaHHBIA OKOJIO

cdepsrl; chepa, BIUCaHHAs B
MHOT'OIrpaHHUK WUJIK B TCJIO
BpalCHUA

IToustue 06 006éMe. OCHOBHEIE
CBOMCTBAa 00BLEMOB TeIl
O06BEM IUIHHIpa, KOHYCa

O06BEM mapa u rwiomazas cheps

[TogoOHbIE TENa B MPOCTPAHCTBE.

bubnunoreka LIOK
https://m.edsoo.ru/897dd3b
2

bubnunoreka LIOK
https://m.edsoo.ru/1468bab3

bubnunorexka LIOK
https://m.edsoo.ru/Obde 1be8

bu6anoreka LIOK
https://m.edsoo.ru/3cef10e5

bu6nmorexa LIOK
https://m.edsoo.ru/Ob13615
8

bubnunorexa LIOK
https://m.edsoo.ru/26a03fb7

bubnunorexa LIOK
https://m.edsoo.ru/5513d87
b

but6mmoreka [IOK
https://m.edsoo.ru/d189bde2

but6mmoreka [IOK




17

18

19

20

21

22

23

24

25

26

CooTHOIIEHUS MEX Y IUIOIAIMU
MOBEPXHOCTEH, 00BEMAMHU
MOT00HBIX TEJ

KonTponbnas pabota no temam
"Tena Bpamenus" u "O0bembI TET"

Bekrtop Ha mmockocTy U B
MIPOCTPAHCTBE

CroXKeHHE U BBIUNTAHHUE BCKTOPOB

YMHOKEHUE BEKTOPa Ha YUCIIO

Pasnosxenne BekTopa 1o TpéM
HCKOMIIIAaHAPHBIM BEKTOpPAaM.
[IpaBuiio napamenenunena

Pemenne 3ama4, CBSI3aHHBIX C
IIPUMEHEHHEM NIPABUII JCHCTBUM C
BEKTOPaMH
KoopanHaTHO-BEKTOPHBII METOA
IIPY PELICHUN T€OMETPUUYECKUX
3a1a4

IIpssmoyronbHas cucrema
KOOPJAMHAT B IIPOCTPAHCTBE.

Koopaunats! Bexktopa. IIpocreiimue

3aa4u B KOOpAHWHATax

VYroa Mexay BEKTOpaMH.

CkansipHO€E ITPOU3BENEHNE BEKTOPOB

Brruncnenue yrinoB Mexay
MPSIMBIMU U TUIOCKOCTSIMH

https://m.edsoo.ru/810cf1leb

bubnunoreka LIOK
https://m.edsoo.ru/4a33a8ab

bubnunoreka LIOK
https://m.edsoo.ru/5caefclb

bubnunoreka LIOK
https://m.edsoo.ru/23f4f089

bubnunoreka LIOK
https://m.edsoo.ru/dee379¢eb

bubnunorexka LIOK
https://m.edsoo.ru/a28fd74e

bubnmorexa LIOK
https://m.edsoo.ru/5a827900

bu6nmorexa LIOK
https://m.edsoo.ru/d3alfe30

but6mmoreka [IOK
https://m.edsoo.ru/48db705
8

but6mmorexa [IOK
https://m.edsoo.ru/725effc4

bubnunoreka LIOK
https://m.edsoo.ru/8efbe78¢e




27

28

29

30

31

32

33

34

KontponbHas pabora no reme
"BekTophl 1 KOOpAMHATHI B
npocrpaHcrae”

[ToBTOpEeHME, 0000IIEHNE U
cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, GpakThbl, TEOPEMBI Kypca
TUTAHAMETPHUH

[ToBTOpEHME, 0000IIEHNE U
cucremarusanus 3HaHuii. OCHOBHbBIE
burypsl, pakThl, TCOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpEeHME, 00600IIIEHNE U
cucTeMaTH3alus 3HaHUH. 3a1auu
TUTAHUMETPUH U METOBI HX
pereHuUsI

[ToBTOpenue, 0600IIEHNE U
cUCTEMATHU3aIMs 3HAHUNA. 3a1a4uun
TUTAHUMETPUH U METOJIbI UX
peuieHus

[ToBTOpenue, 0600IEeHNE U
cucrteMaTu3anus 3Hanuil. OCHOBHEIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
CTEpPEOMETPUU

WtoroBas koHTpoJsibHas paboTa

[ToBTOpeHmE, 0600IIEHNE 1
cucTeMaTu3alus 3HaHUu|
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBbBI

10 KJIACC

Kon
NnpoBepseMor
0 pe3yJabTara

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

HpOBepﬂeMble NnpeaAMETHDBIC PE3YJIbTAaTbhl 0CBOCHUSN OCHOBHOM
06p330BaTeJ’[bH0ﬁ NnporpaMmmal CpeaHeEro 0611161"0 06pa3OBaHI/IH

I'eomerpus

OmnepupoBath MOHATUSMH: TOUKA, MPSMasi, INIOCKOCTh

[IpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIEACTBUS W3 HUX IPU PELICHUU
reOMETPUUYECKUX 3a7a4

OnepupoBarh MOHATHSAMH: MAPAIEIbHOCT, M TMEPHEHAUKYISIPHOCTD
MPSIMBIX U IJIOCKOCTEN

KnaccuunupoBars B3auMHOE pacIioyioKEHUE MPSMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE

OmnepupoBarh MOHATUSMH: JIBYTPAHHBIA YroJl, TPaHU JABYTPAHHOTO YTJa,
peOpo ABYIpaHHOIO yIJia, TMHEHHBIN yroi ABYTPaHHOTO yria, rpaaycHas
Mepa JIBYTPaHHOTO yTiia

OmnepupoBaTh MOHITUSMH: MHOTOTPAHHUK, BBITYKJIBIA W HEBBITYKJIBIHA
MHOTOI'PaHHHK, 3JIEMEHThI MHOTOTPAHHUKA, PaBUJIbHBI MHOTOI'PaHHHUK
Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MUpaMuia, MpHU3Ma,
MPSIMOYTOJIBHBIN TTapajuieNenume, Kyo)

KnaccudummupoBarh ~ MHOTOTpaHHHMKH, BBIOMpass OCHOBaHHS ISt
kinaccuukanuu  (BBIMYKIBIE W HEBBINYKJIblE  MHOTOTPaHHUKH,
MpaBUJIbHBIE MHOTOTPAHHUKH, TIPSIMBIE W  HAKJIOHHBIE TPHU3MBI,
napaiesIenune bl)

OmnepupoBatb MOHATHSMHU: ceKymias TUIOCKOCTB, ceueHue
MHOTOTPaHHHKOB

OOBACHATH NPUHLMIIBI  TOCTPOEHUS  CEUEHHH  MHOTOIPaHHUKOB,
WCTIOJNB3Ysl METOJ CIIEJIOB

CTpouTh ce4eHUS MHOTOTPAHHWKOB METOJIOM CJIEZIOB, BBITOJHSATH

(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:



7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

BHJI CBEpPXY, COOKY, CHU3Y

Pemarp 3a1aun Ha HaXOXJIEHHWE T€OMETPUUECKUX BEIMUYMH MO o0pas3iam
WA QIrOPUTMaM, NMPUMEHSS U3BECTHBIC AHAIMTUYECKUE METOJbI MPHU
pELIEHUH CTAaHJAPTHBIX MAaTeMaTUYECKUX 3aJa4 Ha BbIYHCICHUE
pacCTOAHUN MEXIY ABYMSI TOYKAaMH, OT TOYKH JO MPSIMOM, OT TOYKHU J10

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIIWUMHUCA ITPAMBIMHA

PemraTe 3aaa4d Ha HaXOXACHHUEC I'COMCTPUYCCKUX BECJIIMYHH I10 06pa3uaM
WK aJIrOpuTMaM, IMPUMCHAA H3BCCTHLIC AHAJIMTHYCCKUC MCTOABI IIPpU
PEIICHUMU CTaHAAPTHBIX MAaTEMaTHYCCKHUX 3aJad Ha BBIYMCICHUC YTIJIOB
MCXKAY CKPCHIMBAOIIMMHUCA IMPAMBIMH, MCKIY HpHMOﬁ H ITINIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, IBYI'DAHHBIX YI'JIOB

Bbruucnare 00BbEMBI M IUIOLIAJM HOBEPXHOCTEH MHOIOIpaHHHMKOB
(mpu3ma, nupammuaa) ¢ IPUMEHEHUEM (POPMYJI, BBIUUCIISTH COOTHOIIEHUS
MEXy IUIOINASIMU MIOBEpPXHOCTEH, o0BbEMaMu HOJOOHBIX

MHOTI'OIrpaHHUKOB

OHepI/IpOBaTB MNOHATHUAMUA: CUMMCTPHUA B IIPOCTPAHCTBC, LCHTP, OCb U

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUHN (UTYPBI

W3BnekaTh, TpeoOpa3oBbIBaTh M WHTEPHPETHPOBATH HH(POpPMAIUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, NPEeACTaBIECHHYI0 Ha

YepTekKax U pUCYHKax

[IpumensTh reomerpuueckue (HakThl A PELICHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEAIONArallUuX HECKOJIbKO IIaroB pELICHHs, €CIU YCIOBUSA

MIPUMEHEHUS 3a1aHbI B IBHOU (hopme

[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CpPEICTBA U JJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBbI ITPHU PCHICHUH CTCPCOMCTPUICCKUX 3a/1av

HpI/IBOI[I/ITL MMpUMEPbI MATEMATUYICCKUX 3aKOHOMepHOCTeﬁ B IIpUpOJAC U

JKHU3HH, paCliO3HABATh MMPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

[IpuMeHATH MoTydyeHHbIE 3HAHUS HA MPAKTHUKE: aHATU3UPOBATh peabHbIE
CUTyallud M NPHUMEHATh HU3YyUYEHHBIE IIOHATHUS B TpoOIlecce IOHCKa
peleHus MaTeMaTHYECKU chopMyITMPOBAHHOM poOJIeMbl,
MOJIETTMPOBATh pealbHbIE CUTYallMH Ha S3bIKE T€OMETPHUH, UCCIEeN0BaTh
IIOCTPOEHHBIE MOJIENH C MCIIOIb30BAHUEM I€OMETPUYECKUX IMOHATHI U
TeopeM, armapara ajareOpsl, penarb NpakKTHUYEeCKUEe 3aJau, CBSI3aHHBIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCIINYINH
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Kon
MpOBEPAEMOro
pe3yJbTara

6

6.1

6.2
6.3
6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero 001ero o0pazoBaHus

['eomeTpus

OnepupoBaTh NOHATHAMU: LUIMHIPUYECKAs IOBEPXHOCTh, 00pa3yrolue
LWIMHJPUYECKON TOBEPXHOCTH, LMJIMHAP, KOHUYECKAs NOBEPXHOCTb,
oOpasyroniMe  KOHMYECKOM  IOBEpXHOCTH, KOHYC, cepuueckas
IIOBEPXHOCTh

Pacnio3HaBath Tena BpaleHus (LHIMHAP, KOHYC, cdepa u map)
OOBACHATH CIIOCOOBI MOJTyYSHHSI TEJI BPALLICHUS

KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIIOCKOCTH
OnepupoBaTh MOHATHSMHU: IIAPOBOW CErMEHT, OCHOBAHUE CETMEHTA,
BBICOTA CETMEHTa, IIapOBOM CJOH, OCHOBaHHE LIAPOBOrO CJOs, BhICOTA
IIapOBOTO €105, LIAPOBON CEKTOP

Bbruucnate 00bEMBI M IUIOIIAJM TOBEPXHOCTEM Ten BpalleHMs,
reOMEeTPUYECKUX TEJI C IPUMEHEHHEM (HOpMYIT

OnepupoBaTh MNOHATHSAMU: MHOTOTPaHHUK, BIIMCaHHBI B cdepy u
OINMCAHHBIN 0KOJIO cepsl, chepa, BMcaHHAS B MHOTOIPaHHUK UJIU TEJIO
BpallleHUs

BblUMCIATE COOTHOIIEHUS MEXIY IUIOIIAJAMU IOBEPXHOCTEH U
00BéMamMu MOJOOHBIX Tell

N300paxarh n3ydaemble QUIypbl OT PYKH U C NPUMEHEHHEM IPOCTBIX
YepTEKHBIX HHCTPYMEHTOB

BbInonHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKH M3 PUCYHKOB IPOCTHIX
00BEMHBIX GUTYp: BUA CBEpXY, COOKY, CHHM3Y; CTPOUTH CEUYEHUS TeJ
BpallleHus

W3BnekaTb, MHTEPIPETUPOBATh M NPEOOPa3OBBIBATH WH(POPMALUIO O
IIPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (QUrypax, MPEICTaBICHHYIO Ha
4epTeKax U pUCyHKax

[TpumeHsTH TEOMETpUUYECKHE (aKThl Ul PEIIEHUS CTEPEOMETPUUECKUX

3aaa4, HOpcArnojiararonmux HCECKOJIBKO MIaroB pCeHICHUA, CCIIHN YCIOBHUA

MIPUMEHEHUS 3a/I1aHbI B IBHOU popme

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE



6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

BEBIONMHATE JEHCTBHUSI CIIOKEHUST BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOXEHHUSI BEKTOpa Ha YHCIO, OOBSICHATh, KAKUMHU CBOWCTBAMHU OHU
o0J1aaroT

HpI/IMeHﬂTB IIPpaBUJIO apaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

OnepupoBaTh MOHATUSAMH: JAEKapTOBbl KOOPAUHATHI B IIPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOpA, PAaBEHCTBO BEKTOPOB, KOOPIMHATBHI BEKTOPA,
YroJa MEXKIAy BEKTOpaMH, CKaJIsIPHOE IIPOU3BEICHUE BEKTOPOB,
KOJUIMHEAPHbIE U KOMILJIAHAPHBIE BEKTOPHI

Haxonuts CyMMy BEKTOPOB M IPOU3BEIACHUE BEKTOpPAa HA YHUCIO, YIOJ
MEXy BEKTOPAaMH, CKAIIPHOE MPOU3BEACHHUE, PACKIIAAbIBaTh BEKTOP I10
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

3anaBaTh IUIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CUCTEME KOOPAMHAT
Pemarp npocTeiiline reoMeTpUYecKHe 3aJaud  Ha IPUMEHEHUE
BEKTOPHO-KOOPAMHATHOTO METOAA

Pemarp 3amaun Ha [10Ka3aTeiabCTBO MAaTEMaTHYECKMX OTHOLICHUM U
HaXO0XKJICHHE T'€OMETPHUECKUX BEJIMYMH MO 00pa3liaM WM alrOpUTMaM,
IIPUMEHSAST ~ WU3BECTHBIE  METOABl IIPM  PELICHHM  CTAaHJAPTHBIX
MaTeMaTUYECKUX 3a/1a4

IIpuMeHATh mpocTEedIIME NPOrpaAMMHBIE CpPEACTBA U AJIEKTPOHHO-
KOMMYHUKAI{UOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4
IIpuBOAUTE NMpUMEPBI MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATH IIPOSBIIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
IIpuMeHATh TOJNlydeHHBIE 3HAHUA HAa IPAKTUKE: aHAJIU3UpPOBATh
peanbHbBIE CUTyallud M NPHUMEHATh W3Y4YCHHBIC IIOHATHS B IIpoliecce
MOHUCKAa pELIeHUs MaTeMaTH4ecKu CcGHOpMYIMPOBAHHON MpPOoOIIEMBI,
MOJEJINPOBATh PEaJbHbIE CUTYallMU HA SI3BIKE T€OMETPUU, HCCIEN0BATh
IIOCTPOEHHBIE MOJIETIN C MCIOJIb30BAHUEM I'€OMETPUUYECKHUX IOHATUN U
TeopeM, amnmnapaTa anreOpbl, pemaTh IPakKTUYECKHE 3a/1a41, CBSI3aHHBIE C

HaXO0XIACHUEM I'COMCTPHICCKUX BEIINYHNH



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Koxa

7.1

7.2

7.3

7.4

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

I'eomerpus

OcHOBHbBIE TOHSATHS cTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00  aKCMOMATUYECKOM  IOCTPOCHHUH  CTEPEOMETPHH:  aKCHOMBI

CTEPEOMETPUH U CIICICTBUSA U3 HUX

B3aumHoe pacnosnoxkeHue OpAMBIX B MPOCTPAHCTBE:  IEepeceKaroluecs,
napajuiefibHble W CKpelluBaromuecs mpsmbie. l[lapamiensHOCTh MpsSMBIX U
MJIOCKOCTEM B  MPOCTPAHCTBE: IMapajlieJibHbIE TMpsAMbIE B  IPOCTPAHCTBE,
NapaJyIeIbHOCTh TPEX MPSAMBIX, MAPAUIETBHOCTh HPSAMOM M IUIOCKOCTU. YTIIBI C
COHANPABJICHHBIMU CTOPOHAMH, VYOl MEXAYy TMpPSIMbIMU B TMPOCTPAHCTBE.
[TapannensHOCTh MIOCKOCTEH: MapasieiabHble TUIOCKOCTH, CBOMCTBA MapaslieIbHbIX
miockoctei. [Ipocreitmume mpocTpaHCTBEHHBIE (UTYpPHI HAa TIJIOCKOCTH: TETPa’ap,

KY6, napajijieJIenmIic [, HOCTpoOCHUE Ce4YeHUI

IlepneHAUKYIAPHOCTE MNPAMOM M IUIOCKOCTH: IEPIEHIUKYJISAPHBIE IpSIMBIE B
IIPOCTPAHCTBE, NPsIMbIE MApaUICIbHBIE M MEPIEHAUKYISAPHBIE K IUIOCKOCTH,
NPU3HAK MEPHEHAUKYJISAPHOCTA IPSAMOM M IUIOCKOCTH, TEOpeMa O IpsSMOU
NEPNEHAUKYISIPHON IIIOCKOCTH. YTIIBI B INPOCTPAHCTBE: YroJI MEXAY HpsSMOH W
IJIOCKOCTBIO,  ABYIPaHHBIM  Yrojl, JIMHEMHBIM  yroia JABYIPaHHOIO  yrIua.
[lepnenauKyIsip U HAaKJIOHHBIE: PACCTOSIHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSTHUE OT
OpsAMOM 70 IMJIOCKOCTH, MPOEKUUs (PUrypbl Ha MIOCKOCTb. [lepneHauKyIsipHOCTh
IUIOCKOCTEH: NPHU3HAK MNEPIEHIUKYIAPHOCTH IBYX IUIOCKOCTeH. Teopema o Tpéx
NEPHEHANKYIIApax

[loHsiTHE MHOTOrpaHHHMKA, OCHOBHBIE 3JEMEHTHl MHOIOTPaHHUKA, BBINYKJIBIE M
HEBBIITYKJIbIE MHOIOTPaHHUKM, pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yronpHas
npu3Ma, TpaHd M OCHOBAHMSI MPU3MBI, MpsMas W HAKJIOHHAs MPHU3MBbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapamienenumen, npsAaMOyroibHbINA MapauIeICIINIe
u ero cBoicTsa. [Iupamunaa: n-yroapHas NUpaMuaa, TpaHd U OCHOBAHKME NUPAMUIBL,
OOKOBasl M IOJIHAsI MOBEPXHOCTh MUPAMUbI, IPAaBUIbHAS U yCeu€HHash MHpaMHJIA.

DIeMEHTHI IpuU3Mbl MW MHUPAMHIBI. HpaBI/IHBHBIe MHOI'OIrpaHHUKH: IIOHATHUC



7.5

7.6

7.7

MPaBUJIBHOTO MHOTOTPAaHHMKA, MpaBUJIbHAs MpU3Ma W IMpaBUJIbHAs IMHPAMUJA,
NpaBUIbHASA TPEYTOJIbHAS MTUPAMUIA U MPABHIBHBINA TeTpa’ip, kyO. IIpeacraBnenue
O MPaBWIbHBIX MHOTIOTPaHHUKAX: OKTa’Ap, AOAEKa’ap U ukocarapyrue CedeHus

IMPU3MBI 1 TUPAMUBI

CummeTrpusi B NOPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IJIOCKOCTH. DJIEMEHTBl CUMMETPHUH B NUpaMUJaX, apajuienenuneaax, IpaBuibHbIX

MHOI'OIrpaHHHUKax

Brruncrenue 31eMEHTOB MHOTOTPAaHHUKOB: pé&Opa, AuaroHanu, yrisl. [limomans
OOKOBOM IOBEPXHOCTH U TIOJHON IOBEPXHOCTH MPSIMOM NPU3MBI, IUIOIIAIb
OCHOBaHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH NpsiMol npu3Mmsbl. [lnomans 60koBOM
IOBEPXHOCTH M TIOBEPXHOCTH MPAaBUIBHON NHUpPaMUAbI, TeOpeMa O IJIOLIaIu

yceuéHHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbl, TPU3MBI

[Tono6HbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKY TUIOIIAISIMHA TOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

I'eomerpus

[unuuapuyeckas TOBEPXHOCTh, 00pa3yrolie HUINHIPUIECKOH MOBEPXHOCTH, OCh
HWIMHIPUYECKON mnoBepXHOCTH. LlunmHap: ocHoBaHUS M OOKOBask MOBEPXHOCTH,
o0pa3yroias 1 ock, MJIOLIa b OOKOBOMN M MOJHON MOBEPXHOCTH

Konunyeckass mnoBepxHOCTh, OOpa3yloollle KOHUYECKOW TIOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOH moBepxHOCTH. KOHyC: OCHOBaHUE M BepIlIMHa, 0Opa3yromas
1 OCb, IJIOIaIb OOKOBOW U TOJTHOW MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroine
U BbICOTa, OCHOBAHUS U OOKOBasi MOBEPXHOCTh

Cdepa u map: ueHTp, paauyc, 1uaMeTp, IIOMaab MOBEpXHOCTH chephl. B3anmuoe
pacnosoxeHue cdepbl U IIIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIOMIAIb
cepsl

N300pakeHue Tes BpalleHUs Ha MI0CKOCTU. Pa3BEpTka umHApa U KOHyca
KoMOuHamu Ten BpamieHHs M MHOTOTPAaHHUKOB. MHOTOrpaHHUK, OMHCAHHBIN
0KO0JI0 cepsl, cepa, BIMCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPAILICHHS

[TonstTre o0 06vEMe. OcHOBHBIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
OpSIMOYTOJIBHOTO TMapajuienenunena U cieactsuss u3 He€. OOBEM ULMIMHIpA,

konyca. O0bEM mapa u mionaab chepsl



6.7

6.8

6.9

6.10

[Tomobuple Tema B mpoctpaHcTBe. COOTHOIIGHUS  MEXKAY  IUIOMIAISMU

MOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX TEI

Ceuenuss nuinuHapa (MapauiebHO W MEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca

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

Bexktop Ha miockoctd UM B mpocTpaHcTBe. CIlIO)KEHHWE U BBIYUTAHHE BEKTOPOB.
VYMHOXKEHHEe BEKTOpa Ha 4ucio. PaznoxkeHue BEKTOpa 1Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mnapamienenunena. Pemienue 3ajgad, CBA3aHHBIX €

IIPUMEHEHUEM IIPAaBUJI ACUCTBUI C BEKTOPaMU

[IpssMoyronbHas cucreMa KOOpAMHAT B HpocTpaHcTBe. KoopauHatel BekTOpa.
[Ipocreitmue 3agaud B KOOpAMHATaX. YTroll Mexay BekTtopamu. CkajspHOe
IMPOU3BCACHUC BCKTOPOB. Breramcnenue YIJIOB MEXKAY MNPSAMBIMHA U IINIOCKOCTAMM.

KOOp,I[I/IHaTHO-BCKTOpHHﬁ MCTOJ IIPU pCIICHUU I'COMCTPHUYCCKUX 3a/lav



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaM OCBOECHHUS
NMPoBePSIEMOro OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
TpedoBaHUs o0pa3oBaHus

Bnagenue merogamMu 10Ka3aTeNbCTB, ITOPUTMAaMHU pPELIECHUs 3a/1ay;
yMeHue (opMyaupoBaTb U ONEPUPOBATh IMOHATHSIMHU: OIpEIENICHHE,
aKCcuoMa, Teopema, CJIEJICTBUE, CBOMCTBO, INPHU3HAK, I0KAa3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKH; IPUMEHSTh UX; YMEHUE (OPMYIUPOBATH
oOpaTHO€ U TNPOTHUBOIIOJIOKHOE YTBEPXKACHUE, NPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIb30BaTh METOJ MaTeMaTHMYecKOW WHIYKILNY;
MPOBOAUTH JIOKA3aTeIbHbIE pPACCYXJIEHUS TIpU pPELIEHUH 3ajad,
1 OLIEHUBATh  JIOTMYECKYI0  IPAaBWJIBHOCTb  PAcCCYXJEHHH; yMeHue
OIEpUPOBATh MOHATHUSAMH: MHOXXECTBO, IIOJIMHOKECTBO, ONEpALUU Hal
MHOXKECTBaMH; YMEHHE HCIOJb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJis OIMCaHMsI peabHbIX MPOLIECCOB U SIBJICHUI U MPU PELLICHUN
3aJa4, B TOM 4HCJIE€ W3 JpPYrUX Yy4eOHBIX MpPEAMETOB; yMEHHUE
OIIepUpPOBaTh MOHATUSIMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTb W ONKMCHIBaTh TIpadbl pa3IMUHBIMU

croco0aMu; UCIOJIb30BaTh Ipadbl MPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHUSMU: HaTypaJlbHOE YHCIIO, II€JI0€ YUCIIO,
CTENEHb C LIEJIBIM IIOKA3aTeNIeM, KOPEHb HaTypalbHOM CTENEHH, CTENICHb
C  palMOoHaJIbHBIM  IIOKa3aTeleM, CTeNeHb C  JIeHCTBUTEIIbHBIM
HoKasaTeiaeM, JorapupM 4YHUCIa, CUHYC, KOCHHYC M  TaHIEHC
MIPOU3BOJIBHOIO 4YHCJIA, OCTATOK IO MOJIYJI0, PAalUOHAIBHOE YHCIIO,
MppalMOHAILHOE  YHCJIO,  MHOXXECTBa  HATypajbHBIX,  LEJNbIX,
2 palMOHANIbHBIX, JEHCTBUTENBHBIX UHCEN, YMEHUE HCIOJb30BaTh
MPU3HAKU JIEJTMMOCTH, HAaUMEHBIINNA OOIIMN NeIUTeNh U HauMEHbIIee
of1iee KpaTHOe, aNropuT™ EBKINIa MpH pelIeHu  3a1a4d; 3HaKOMCTBO C
Pa3IMYHBIMM ~ TO3UIMOHHBIMM  CHUCTEMaMH  CYHUCIICHUS; yMEHHUE
BBINOJIHATh BBIUMCIIEHUE 3HAUYEHUH M MpeoOpa3oBaHMs BBIPAKEHHH CO
CTENEHsIMH M Jiorapudmamu, npeoOpa3zoBaHus APOOHO-pallMOHATBHBIX

BBIpa)KeHHfI; YMCHHUEC OICPUPOBATL NOHATUAMMH: ITOCIICAOBATCIBHOCTD,



apupmeTHyecKast nporpeccus, reoMeTpu4ecKkas nporpeccus,
OeckOoHEYHO yOBIBAlOIIAs TIEOMETpPUYECKas MPOTPecchs; yMEHHUE
3aJaBaTh [10CJIEA0BATEIbHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dbopmyn; yMEHHE ONEpUPOBaTH MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YUCIIA, MOJLYJIb U apIyMEHT KOMIIJIEKCHOTO
yucna, ¢opMa 3anucHd  KOMIUIEKCHBIX 4HCeNl  (TeoMeTpuvecKas,
TPUIOHOMETpUYECKass M  anredpamdeckas); yMeTb  IPOU3BOAUTH
apu(pMeTHUECKUe ICWCTBUS C KOMIUICKCHBIMH YHCIAaMH; HPUBOAUTH
IpUMEPbl  UCIOJb30BAHUS  KOMIUIEKCHBIX  4YMCEN;  OIEPUpPOBATh
HNOHATHSMM: MaTpuma 2x2 u  3X3, omnpenenurenb  MaTpULbl,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHEe ONepUpoBaTh IMOHATUAMH: palMOHAIbHBIC, UPPALUOHAIbHBIC,
MoKa3aTeJbHbIe, CTENEeHHBIC, JIoTapu(MuIeckue, TPUTOHOMETPUIECKHE
YpaBHEHUS U HEPABEHCTBA, HX CUCTEMBbI; YMEHHE OIIEpUPOBATh
MOHATUSIMHU: TOXJIECTBO, TOXIECTBEHHOE MpeoOpa3oBaHHE, ypaBHEHHE,
HEPABEHCTBO, CHCTEMa YPaBHEHUM M HEPABEHCTB, PAaBHOCUJIBHOCThb
YpPaBHEHUH, HEPAaBEHCTB M CHUCTEM; YyMEHHE peulaTb YypaBHEHUS,
HEPABEHCTBA U CHUCTEMbI C IIOMOIIBIO Pa3IUYHBIX IPUEMOB; peLIaTh
YpaBHEHUsS, HEPAaBEHCTBA M CHUCTEMBl C [AapaMeTpoOM; IIPUMEHSATH
YpaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI Ul PELICHHUS MaTEMaTUYECKUX

3a/1a4 U 3aJ1a4 U3 pa3IM4HbIX 00JacTel HayKu U peanbHOMN KU3HU

YMeHue onepupoBaTh NOHATUAMU: (QYHKIUS, YETHOCTh (DPYHKUMH,
NEPUOUYHOCTh (DYHKIIMHM, OTPaHUYEHHOCTb (PYHKIIMHM, MOHOTOHHOCTh
(GyHKIUH, SKCTpeMyM (QYHKIMH, HauOoJIblIee U HAMMEHbIIee 3HAYCHUS
(GYHKIMU Ha IPOMEXYTKE, HeNpepbIBHAs (GYHKIIMS, aCUMIITOTHI Tpaduka
(GyHKIMY, TiepBas U BTOpas NMPOU3BOJAHAS (DYHKLMHU, TEOMETPUUYECKUN U
¢bu3znyeckuif CMBICT TPOM3BOJHON, NEepBOOOpa3Has, OIpeaeTIEHHBIN
WHTErpai; yMEHHe HaXOJIUTh aCUMNTOTHI rpaduka (QyHKIMH; yMEHHE
BBIUUCIATh IPOU3BOJHBIE CYMMBI, IIPOM3BENEHHUSA, YacTHOIO U
KOMITO3UIIMU (PYHKIUH, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMU; yMEHHUE HAXOJUTh IMPOU3BOJAHBIC 3JIEMEHTAPHBIX (DYHKIIHIA;
yMEHHE HCMOJIb30BaTh IPOU3BOJIHYIO MJIs HCCIeNOBaHUS (DYHKUHUMH,
HaXO/JWUTh HauOOJbIIME M HAWMEHbIIWE 3HAUYEHUS (YHKUUH; CTPOUTH
rpadyKu MHOTOYJIEHOB C MCIIOJIb30BAHHMEM arrapara MaTeMaTHu4ecKoro
aHaJM3a; INPUMEHATh IPOU3BOJHYIO Ul HAXOXKIEHUS HAWIIY4LIEro

pEeIICHUA B IHPHUKIAJHBIX, B TOM YHUCJIC COLMATIBbHO-O3KOHOMHYCCKUX U



(dbu3MYecKUX 3a1adax; HaXOAUTh TUIOMAAN M O0BEMBI (PUTY C TTOMOIIBIO
I/IHTeraJ'Ia; HpI/IBOZ[I/ITB HpI/IMepBI MATCMATHYCCKOT' O MOI[CJII/IpOBaHI/ISI C

noMouIsio AuddepeHnanbHbIX YpaBHEHHH

YMmeHue onepupoBaTh MOHATHAMU: TIpaduk (yHKIMM, oOpaTHas
GbyHKUIMSA, KOMIO3UIMS (QYHKUWH, TUHEWHas (YyHKIWS, KBaJpaTHYHAS
byHKIIHS, panuoHanbHas byHKIIHS, CTeneHHas byHKIIHS,
TPUTOHOMETpHUYECKHEe (YHKIMHU, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKIMH, TOKa3aTenbHas M Jiorapudmuyeckas (QYHKUUU; yMEHUE
CTPOUTH TpapUKH HM3YYEHHBIX (YHKIUH, BBIIOIHATH MpeoOpa3oBaHUS
rpaduKoB (GYHKLHUH, UCIIOJIB30BaTh IPa(UKH ISl U3y4EHUs IIPOLIECCOB U
3aBHCUMOCTEH, TPU PEIICHUH 33134 U3 JAPYIHX Y4eOHBIX MPEAMETOB U
3aJa4 U3 peajbHOM JKU3HU; BbIpaXaTb (OPMYJIaMu 3aBUCUMOCTU MEXAY
BEIMYMHAMH; UCIIONB30BaTh CBOicTBa M rpadukn (QyHKOHNA 7S
pelleHysl ypaBHEHMH, HEPaBEHCTB U 3aj]lau ¢ IapaMeTpaMu; U300paxarb
Ha KOOPJAMHATHOM IUIOCKOCTM MHOXECTBA pEUICHUN YPAaBHEHUH,

HCPABCHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3a/layM Pa3HbIX THUIOB (B TOM 4YHCIE Ha
MPOIEHTHI, JOJIH W YacTH, Ha JIBUKEHHUE, paboTy, CTOUMOCTh TOBapOB U
yCIyT, HAJIOTH, 3a/1a4i U3 00JIacTH yIpaBICHUs JINYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHMs, HEpaBEHCTBA U HX
CUCTEMBI II0 YCJIOBHMIO 3aJaud, UCCIEAOBATH IOJYYEHHOE DPEIICHUE U
OLIEHUBATh IPaBJIONOAOOHOCTh pPE3YIbTAaTOB;, YMEHHE MOJCINPOBATH
peanbHBIE CUTYallUM Ha S3bIKE MAaTEMAaTUKH;, COCTABIIATH BBIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHIO 3aJa4H,
HCCIEA0BAaTh IIOCTPOEHHBIE MOJECIHM C MCIOJIB30BAaHUEM amrmapara

anreOpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3ybTaT

YMeHue oneprupoBaTh MOHATUSAMU: cpellHee apu(MeTHUecKoe, MeJuaHa,
HaumOoJbllee W  HaWMEHbIllee 3HAa4YeHWs, pa3Max, JucHepcus,
CTaHJApPTHOE OTKJIOHEHHWE YHCIOBOrO HabOpa; YMEHHME MW3BJIEKaTh,
HMHTEPIPETUPOBaTh WH(GOpPMALMIO, MPEACTABIEHHYI0O B Ta0nMlax, Ha
auarpammax, rpadukax, OTpakarollyro CBOWCTBA pealibHBIX MPOLIECCOB U
SIBJIEHU; MPEICTaBIATh HH(OPMALIMIO C TTOMOIIBIO TabJIUI] U JUarpamm;
HCCIEA0BAaTh CTATUCTUYECKUE IAHHBIE, B TOM YHUCIE C IPUMEHEHUEM
rpadguyecKkux METOJOB U  DJEKTPOHHBIX CPEACTB; TIpaduyecKu
UCCIIeIOBaTh COBMECTHBIE HAOMIONEHUS C MOMOINBIO JHarpaMm

paccerBaHMs U JUHEUHOU perpeccun
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YMeHue onepupoBaTh MOHATHSAMHU: CIyYaWHBIA OMNBIT M CIy4alHOE
COOBITHE, BEPOSTHOCTh CIy4aHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIOJIB30BAHUEM TPaQUUECKUX METOJOB; INPHUMEHSTh
(OpMyIIBI CIIO)KEHHSI U YMHOXKEHUSI BEPOSTHOCTEH, (popmyriy MOJIHOM
BEpOSITHOCTH, hopmyny bepHyiin, koMOuHaTOpHBIC (PaKThl U POPMYIIBL;
OIICHUBATh BEPOSITHOCTH PEAIBbHBIX COOBITHI; YMEHHE OINEPHPOBATH
MOHATUSIMU: CIIydaliHas BEJWYHMHA, pACIpElIe]iCHUe BEPOSTHOCTEH,
MaTEeMaTHYeCKOe OXKUIAHWE, TUCIEPCUS U CTAaHAAPTHOE OTKJIOHEHHUE
CIIyYallHOH  BEMYHMHBI, (QYHKIUU pacupeiesicHHss ¥  IUIOTHOCTH
PaBHOMEPHOTO, TMOKAa3aTeIbHOIO M HOPMAJIBHOTO paclpeAeiICHUN;
YMEHHUE HCIIOJIb30BaTh CBOWCTBA HW3YYCHHBIX pACHpEICICHHN IS
pelIeHUs 3aJla4; 3HAKOMCTBO C IOHSATHUSMHU: 3aKOH OOJBIIUX YHCEII,
METO/Ibl BBIOOPOYHBIX HCCIICAOBAaHUI, YMEHUE MPHUBOIHUTH MPHUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIMX YHUCET B MPHPOIHBIX M OOIIECTBEHHBIX
SIBJICHHSIX; YMCHUE OTICPUPOBATh MOHSATHSIMHU: COUYCTAaHHE, IEPECTAHOBKA,
YHUCII0O COYCTAaHWH, YHCIO TEPeCcTaHOBOK, OmHOM HpIOTOHA; ymeHuUe
MPUMEHSTh KOMOMHATOPHBIE (PAKTHI M PACCYKICHHUS JUIsl PELICHUS 3a]1ay;
OIICHUBATH BEPOSATHOCTH peaTbHBIX COOBITHI; COCTaBJISTh

BEPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATH HOJ'Iy‘IeHHHﬁ pe3yiabTar

YMeHue onepupoBarh IMOHATUSAMHU: TOYKa, MpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeIMYMHA YyIJa, IUIOCKUH Yroi,
JBYTPaHHBIA Yroy, TPEXTPAHHBIA yroj, CKPEIIMBAIOUIMECS NpsSMBbIe,
NapajulebHOCTh U MEPHEHIUKYISIPHOCTh MPSMBIX M IIOCKOCTEH, Yroj
MEXIY NPAMBIMH, YTOJI MEXAY NPSAMON M IUIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU 0 MJIOCKOCTH, PACCTOSHHUE MEXAY
MPSIMBIMH, PACCTOSIHUE MEXKY IUIOCKOCTSMH; YMEHHUE UCIIOJIb30BaTh MPU
pelIeHnr 3a1a4 W3ydeHHble (AaKThl U TEOPEMBbl IJIAHUMETPUHU; YMEHUE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOUIETO MHpa; CTPOUTh
MaTeMaTHYeCKUe MOJIENH C TOMOIIBI0 T€OMETPUYECKUX MOHITHH U

BCJIMYHNH, PCIIATh CBA3aHHLIC C HUMU ITPAKTHYCCKUC 3a1a4n

YMeHue onepupoBaTh MOHATUAMU: IIOMAAb (QUTYPBI, 00BEM (GUTYPBHI,
MHOTI'OrpaHHUK, HpaBI/IJ'II)HI)II\/'I MHOTI'OrpaHHUK, CCUCHUC MHOI'OI'paHHHKA,
Ky0, mapajuienenunen, MNpu3Ma, NUpaMuaa, (urypa M TOBEPXHOCTh
BpalleHus1, MWIMHIP, KOHYC, map, cdepa, miomanb chepsl, MIOmaIsb
MOBEPXHOCTA MHUPAMUJIBI, TPHU3MBI, KOHYyca, IMIIMHApA, 00BEM KyOa,

MPSIMOYTOJIBHOTO Mapaijiesienumneaa, MUpaMuabl, MpPU3Mbl, IWIHHIPA,
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12

13

KOHYCa, Il1apa, pa3BEPTKA IMOBEPXHOCTH, CEUCHUs KOHYCa WM LUIUHIPA,
napajuleJibHble OCH WM OCHOBAHMIO, CEYEHME I1apa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIUHApPA, KOHYCa,; YMEHHE CTPOUTH CEueHUe
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpPHl U MOBEPXHOCTH
BpaLIEHUs, UX CEUYECHHUS], B TOM YHUCJIE C HOMOULIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE NMPUMEHATh CBOWCTBA T€OMETPUUYECKUX (UTYP, CAMOCTOSTEIHHO
(dhopMyIIHpOBaTh ONPECIICHUS U3Y4aeMbIX (DUTYp, BBIIBUTATh THUIIOTE3bI
O CBOMCTBAax M MPHU3HAKAX T'€OMETPHUUECKUX (HUTYp, OOOCHOBHIBATH HIIU
ONpoBepraTb MUX; yMEHHE MPOBOJAUTH Kiaccupukanu Guryp Imo
pa3IUYHBIM TPU3HAKaM, BBIOJHATH HEOOXOJMMBIC JOTOJIHUTEIBHBIC

IIOCTPOCHUA

YMeHue omnepupoBaTh MOHITHSIMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeNIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue moa00usA, TOMO0OHBIE (UTypBI, YyMEHHE
pacrio3HaBaTh paBHBIC W MOJOOHBIE (UTYpPHI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; KCIOJIb30BaTh TI'€OMETPHYCCKUE OTHOIICHUS
MpU PEIICHHU 3a7a4;, HaXOJUTh T€OMETPUYCCKHE BEIWYMHBI (IUIHHA,
yroj, IUIOM@AAb, OOBEM) MPH PEHICHWU 3aJad U3 JPYTuX y4eOHBIX
MPEIMETOB M U3 PEATBHOHN JKU3HH, YMEHHE BBIYHCIISATH T€OMETPUUICCKUE
BEITMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, OOBEM, IUIOIIAAh MOBEPXHOCTH),
WCTIOJIb3YSl W3YYCHHBIC (OPMYIBI WU METOJBI, B TOM YHCJC: IUIOIMIAIh
MOBEPXHOCTH MUPAMUJIBI, TPU3MBI, KOHYCA, [IUIUHAPA, II0MAAb ChEpHI;
00béM Ky0a, MPSAMOYTOJIBHOTO TapajUiejenuneaa, MUPaMuibl, MPU3MBL,
UWIMHIpA, KOHyca, IIapa; yMEHHE HaXOAWUTh OTHOIICHHE OO0BEMOB

o100HBIX Uryp

YMeHue oneprupoBaTh MOHITUSMHE: MPSIMOYTOJIbHAS CHCTEMa KOOPAMHAT,
BEKTOp, KOOPIWUHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTODPOB,
MPOU3BEJCHNE BEKTOpAa HAa YHUCIIO, PA3JIOKEHHE BeKTopa 1o Oaswucy,
CKaJISIPHOE TIPOM3BEACHHE, BEKTOPHOE MPOM3BEICHHE, YIoJd MEXIY
BEKTOpaMH;, YMEHHE HCIOJIb30BaTh BEKTOPHBIA W KOOPJAWHATHBIA METO/T
JUI  PEIICHHS TEOMETPUYECKHUX 3aJad M 3aJad  JPYrux y4eOHBIX
peIMETOB

YMeHue BbIOMpATh TMOAXOISIINN METON JUIsi PEUICHHS 3aJlauu;
MOHMMaHWe 3HAYUMOCTH MAaTeMaTHKH B HW3YYECHHH MPUPOAHBIX U
OOIIIECTBEHHBIX MPOIECCOB W  SBJICHHI;, YMEHHE paclO3HaBaTh

IPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHUC IIPpHUBOIWUTH



NpUMEPbl  MATEeMaTUYECKUX OTKPBITUH POCCHMCKOW W  MHPOBOM

MaTeMaTUYeCKOU HayKU



INEPEYEHDB 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE
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IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Uuncna 1 BEIUKUCICHUS
HaTypaanLIe U LCJIbIC YHCIIA. HpI/ISHaKI/I JCIIMMOCTH LCJIBIX YHUCEI

Panmonanbupie  ymcna. OOBIKHOBEHHBIE M JIECATUYHBIE JPOOM, TPOICHTHI,

OECKOHEUHBIE MNEpUOANICCKUC I[pO6I/I

ApudmeTnueckuii KOpeHb HaTypalbHON cTeneHu. JelcTBus ¢ apupMeTHYeCKUMHU

KOPHSIMH HaTypaJIbHOM CTEIIEHU

Crenens ¢ 1enbIM 1okazatesneM. CTeneHp ¢ palmoHalIbHBIM Moka3aTesneM. CBoiicTBa

CTCIICHHU

CI/IHyc, KOCUHYC W TaHI'CHC YHUCJIIOBOI'O apryMcCHTA. ApKCI/IHyc, APKKOCHHYC,

ApPKTaHI€HC YHUCIOBOIO apryMEHTa
Jlorapudm uncna. [lecaTnanable U HATYpAIbHBIC JTOTapHUPMBI

JeiictBuTtenpHble uyncia. ApupMeTHUECKHE ONepanuu ¢ JIeHCTBUTEIbHBIMU
yrcinamu. [IpubnnxEHHbIEe BHIYMCIEHUS, TPaBUiIa OKPYIJIEHUs, IPUKUIKA U OLIEHKa

pe3yJibTaTa BBIYUCICHUN

[TpeoOpa3oBanue BoIpaXKEHUH

KommuiekcHsle uncna

YpaBHEHMS U HEPABEHCTBA

[lenbie 1 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
HppannoHanpHble ypaBHEHUS
TpuronomeTrpuyeckue ypaBHEHHS

[TokazarenbHble U TOTapuPMUUECKHE YpaBHEHUS
[1enbie u 1pOOHO-paAIIMOHAIBHBIE HEPABEHCTBA
HppanroHanbHbIe HEPABEHCTBA

[ToxazarenbHble U TorapuPMUUECKHE HEPABEHCTBA
TpuronomeTpuueckne HEpaBeHCTBA

CucreMbl ¥ COBOKYITHOCTH YpPaBHEHUI U HEPABEHCTB

ypaBHCHI/ISI, HCPAaBCHCTBA U CUCTEMBbI C ITapaMETpaMun



2.1

3.1

3.2

33

34
3.5
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4.1

4.2

4.3

5.1
5.2

6.1

6.2

6.3

7.1

Martpuua cuctemsl JIMHEWHBIX ypaBHEHUH. OnpeaenuTeslb MaTPpUILIbL

OyHKIUHN U TpapUKU
Oynkuus, cnocoObl 3amanus ¢yHkuud. ['padux dysxmum. B3ammbao oOparHbie
dynxun. YétHple n HeuéTHble QyHKunu. [lepuoaunueckue GyHKIMN

Ob6nacte ompefeneHuss W MHOXECTBO 3HaueHUl ¢yHkiouu. Hymu QyHkumm.
[TpoMeXyTKH  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
Makcumymbl ¥ MUHUMYMBbI (GyHKUIuU. Hanbosbiiee ¥ HauMmeHbllee 3HAUYCHUE

(YHKIIMHM Ha IPOMEKYTKE

CreneHHas (I)YHKI_[I/ISI C HATYpaJbHbIM W MLCJIbIM IOKAa3aTCJICM. Eé cBoiictBa u

rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
[TokazarenpHas u norapupmMudeckas GyHKINUU, UX CBOMCTBA U rpaduku

Touku paspbiBa. AcuMnToThl TpadukoB QyHkuuil. CBoiicTBa  QyHKIHH,

HENpEepPbIBHBIX Ha OTPE3Ke

[TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEA0BATEILHOCTEH
Apudmernueckast 1 reoMmeTpuyeckas nporpeccuu. opmyia ciI0kKHBIX IPOIIEHTOB
Hauana matemaTndeckoro aHaamsa

[TpousBoaHas ¢pyHkiuu. [Ipon3BoiHbIE 371€MEHTAPHBIX (PYHKIIMMA

[IpumeHeHre NPOM3BOAHONM K HCCIENOBAaHUIO (QYHKIMA HAa MOHOTOHHOCTh H
SKCTpeMyMbl. HaxosxaeHne HaubosbLIero ¥ HaUMEHBUIEro 3HaueHUs (QyHKIMH Ha

OTpe3Ke

[TepBooOpa3znas. MnTerpan

MHokecTBa 1 JIOTUKA

MHoOXxecTBO, onepanuu HaJ MHOKecTBamMu. J(narpammel Diinepa — Benna
Jloruka

BeposiTHOCTB U cTaTUCTHKA

OmnucarenbHas CTaTUCTHKA

BepositHOCTB

KomOunaropuka

I'eomerpus

®urypsl Ha MIIOCKOCTH



7.2
7.3
7.4
7.5

[IpsiMble ¥ MJIOCKOCTH B MIPOCTPAHCTBE
MHoOrorpaHHuKu
Tena u MOBEpXHOCTH BPALICHUS

KOOpI[I/IHaTBI 1 BCKTOPLI
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