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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 CTaH/IapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEOOBaHWH, TMPEABABISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSMH,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUS,
[EJIOCTHOCTh OOLIEKYJIbTYpPHOTO, JUYHOCTHOTO M TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOIIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
NPEAMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPaBICHUH JIUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (opMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yY€HUs IPYTUX YUEOHBbIX NUCHUUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPEACTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKHUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOTO M UACAIBHOIO, XapakTepe OTPaKECHHUS
MAaTEMATUYECKOM HAyKOW SBJICHUWA M TPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIEITMPOBAHUS B HAYYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yUYalllMXCcsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOMMMBIX JUIsl aJamnTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCS OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHON HAIIPABICHHOCTH, TAK U TyMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU H3YYEHUU OOYYaroIUMUCA
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEILIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOJIB3YIOTCS MPU PEIICHUHM 3a7a4 €CTECTBEHHO-
HAyYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (DU3UKHU.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaJbHOro ObITusA, (opMma
OTPaXEHUSI OKPY’KAOIIET0 MHUPA, YCIOBHE YCHEHIHOTO MO3HAHUS W AKTHBHOTO
npeobpa3oBaHusi  JAEUCTBUTENBHOCTH. OmnepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUABI y4E€OHOM U TPYIOBOM NE€ATEIBLHOCTH,



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

[leas ocBoeHust mporpamMmbl ydeOHOro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcst  4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATHUYECKHX TE€OMETPUYECKHX 3HAaHUM U JCHCTBUH,
cnenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCIIEIIHOTO MPOJIOJKEHUS 00pa30BaHMUs
MO CTEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 0011ero oopaszoBanus. Takum oOpa3om, oOydaroruecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MAaTeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoOi TEOMETPHUH € HEOOXOAWUMBIC ISl JKU3HU B COBPEMCHHOM
obmiectBe. Kpome 3TOro, oHM WMEIOT BO3MOXKHOCTh M3yYHUTh T€OMETPHIO OoJiee
r1y0OKO, €ciM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCS pEHICHUEM
COOTBETCTBYIOIIUX  3amad. [IpHOpUTETHBRIMH  3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eoMeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBJSItOTCS:

e (opmMupoBaHuEe mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOH

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHYECKUX MOJENSIX, IMO3BOJISIONINX OMUCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPY>KAIOIIETO MUPA;

e (opmMupoBaHue yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJICISIX U B
pealbHOM MUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOJAAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJIeHHs B XOJI¢ PCEIICHUS CTEPEOMETPUUYECKHMX 3a1ad W 3a1ad ¢
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OOy4JarommMxcsi, IMO3HABAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
TEOMETPUU: YMEHHE pAaclo3HaBATh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX IKU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX YUYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha SA3bIKE
TEOMETPUHU U CO3AaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar il PELIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B HAYalle €ro W3y4YeHHWs 3a]ay, peElaeMblX Ha YPOBHE
WHTYUTHUBHOTO MMO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE UHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NIPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYallUXCsl B Kypce CTEPEOMETPUHM IPOBOJMUTCS 3a CYET peuIeHus 3a1ad Ha
CO3/JaHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCSA € ONOPOM Ha
HarJISIHOCTh, a OIIEpUpPOBaHME 00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIIEHHOTO U3MEHEHHMS €70 UCXOJHOTO COAEPIKAHMS.

OcHoBHbIE copeprkaresibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COAEP)KAaTEIbHBIM JIMHHMSM, HO W MO ToJaM
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue o0Opa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pacnpenefl€éHHbIM [0 TrojaaM OOy4eHwUs,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJAJICHUE TIE€OMETPUUYECKUMU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUUYECKHX MPEICTaBICHUNH OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasysi MpOYHble MHOKECTBEHHBIE CBS3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautes 2 4aca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 kiacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX yaca.



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 MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulesIbHble W CKpeumuBaronecs npsmele. [lapaiensHOCTs NpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTU. YTIIBL C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH TJIOCKOCTEM: MapaJIeIIbHbIC IJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETPa3p, KyO, napajiesenune; IoCTPOCHUE CEUEHU.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE NAPALICIABHBIE W NEPNEHAUKYISPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJIa.
[lepieHaAUKYIJISIP U HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEW: TNPU3HAK  NEPHNEHIUKYJSPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX MepIeHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPpaHHUKA, OCHOBHBIC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHUKa. [Ipu3ma: n-yronpHas
MpU3Ma; TpaHu U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh MIPU3MBL. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBoicta. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE MUPAMUIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yceu€HHasg mnupaMuaa. OIJEMEHThl Tpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3MaA U
NpaBWIbHAs MUpPaAMUJIa; NpaBUJIbHAs TPEYroJibHasi MHUpaMUAa M TPaBUIIbHbBIN
teTpadap; kyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadp U ukocadap. CeueHust Npu3Mbl U TUPAMHUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBWJIbHBIX 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 U TMOJHON TOBEPXHOCTU. YCEUEHHBIA KOHYC:
oOpasymolre U BbICOTa; OCHOBaHMS U OOKOBasl TIOBEPXHOCTb.

Chepa u map: neHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh 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 00BbEMOB Tel. Teopema 06 00béMe
IPSIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM M1apa u miomass chepsl.

[Tomo6ueie Tena B mpoctpaHcTBe. COOTHOIIEHUS MEXIY IUIONMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEJl.

Ceuenus mwiuHapa (TapajUIeIbHO M TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUEHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockocTH U B mpocTpancTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHne BeKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBS3aHHBIX €
IIPUMEHEHUEM TIpaBUJl JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTroa Mexay BekTopamu. CKalspHOE NPOU3BEIECHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. Koop/IMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaXJAaHCKOTO oOmecTBa (BBIOOPHI, OMNPOCHI M Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSALLIEMY POCCUMCKOW MAaTEMAaTUKH, IEHHOCTHBIM OTHOLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKHU.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTHUYECKOTO  TOBEIACHUS,
CBSI3AaHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIAJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIUTAHUE:

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

Pdu3nyeckoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTeMaTHYeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsapHas busnueckas aKTUBHOCTb); ¢bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUAIX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM LIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ TMPUIOKEHHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIM BBHIOOP
Oyaymeil mnpodeccuu U peaan30BbIBATb COOCTBEHHBIC >KM3HEHHBIE IUIAHBI;



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

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTHMUYECKOW KYJIbTYPbl, TOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPUPOJIHON W COIMAILHOM
Cpembl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NMPUMCHCHHE MaTeMaTHUYECKUX 3HAHWH I pPEIICHUs 3ajJa4 B
00JIACTH  OKpY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OIICHKH HX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYKAIOIIEH CPE/IbI.

ILleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIIECTBEHHOH TMPAKTHKH, [OHUMAaHHEM
MaTEeMaTHYECKONH HayKH Kak c(epbl UYelTOBEYECKOW MeATEIBbHOCTH, JTalloB €&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHs I[MBHIW3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CpPEJICTBOM IIO3HAHUS MHpAa,;
TOTOBHOCTBIO OCYIIECTBIIATh MPOCKTHYIO M HCCIIECIOBATCIIbCKYIO JICSITCILHOCTD
WHINBUIYQJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusmMu, YHUBEPCAaNbHbIMU Pe2YIMUBHbIMU OeUCBUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuwvle  Oeticmeus, — obecnevuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCs (0CB0eHUe
Memo008  NO3HAHUA — OKPYICAIOUie20  Mupa;,  NpUMeHeHue  J02UYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAefcTBU:

e BBIABIISATh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTpEeCICHUS]  TOHATUH; YCTaHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
Kiaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpoBaTH W  MPEOOPa30OBBIBATH  CYKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWE,
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX W YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTEMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTh cHoco0 pemnieHUs yuyeOHOM 3amadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOAANMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIHME MPOTUBOpEUne, MpodiIeMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (opMuUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHMPOBAHHBII OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJIICHHS, TMPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIECHUSI U BBIBOJIBI IO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IPOIIECCA, a TAKXKE BBIJIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, AHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TIPEJICTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAE&KHOCTD uHbopMaIu 1o CaMOCTOSITEIIEHO
chOpPMYITUPOBAHHBIM KPUTCPHUSIM.

2)  VuueepcanvHvie KOMMYyHUKaAmMUGHble  Oelcmeus, 0Oecnevusarom

coOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M MHCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHA C CYXICHHUSAMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3M4yle U CXOJCTBO IO3HULUN; B
KOPPEKTHOU popme popMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIsITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJENOBAHMS,  TPOEKTa;  CaMOCTOATENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJB30BATh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOW paOOThI MPU PEIICHUH YUYEOHBIX 3a/]1a4; IPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThI, pacrpeaesaTh BUAbI padOT, 10rOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yJsbTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIHOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBI€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh padOThl U
KOOPAUHUPOBATH CBOM JIEUCTBUA C JPYTUMHU UICHAMU KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

Yuusepcanvnvie  pecynamuenvle oeticmesusl, obecneuusarom

G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 perieHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIBb:

BJIAJICTh HABBIKAMM [IO03HABATEJIBHOM peduiekcuu KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI —IIporecca u
pe3yJibTaTa peIICHUsI MaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh MPHU PEIICHUU
3a7a4i, BHOCUTh KOPPEKTHBBI B [IESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKECHHS WIM HENOCTHKEHUS DPE3YJIbTAaTOB JEATEIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHIMH: TOUKA, IPSMas, INTOCKOCTb.

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

OmneprpoBaTh MOHATUSMU: NMAPAIIEIBHOCTh U IEPIICHIUKYIAPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudpunupoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPaHHOTO YIJIa; TpajycHas Mmepa
JBYTPAHHOTO yTJIa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIIYKJIBIM W HEBBITYKIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIs
Kkiaccuukanyy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHW; TMPaBUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaljiesIeuneabl ).

OmneprpoBaTh MOHIATHIMH: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLIMIIBI TOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CJIEOB.

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

Permarp 3a1aun Ha HaxXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC AaHAJIUTHUYECKHE METOIbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCIECHUE PACCTOSIHUNA MEXIY IABYMsI
TOYKAMHM, OT TOYKM JO TMpPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKACHHE TEOMETPUUECCKUX BEIIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJUTHUYECKHE METONbI TMPH PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIY
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPSAMOM M  IJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Boerancnsate 00bEMBI U IIJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
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 IJIOCKOCTh CUMMETPUH (PUTYPBI.

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 [IAr0oB PEIICHMS, €CIIU YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IpyMeHATh MOJTYyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha s3bIKE T'E€OMETPUHU, MWCCIENOBATh IOCTPOEHHBIE MOJECIH C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpEM, anmapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHJPUYECKAss MOBEPXHOCTh, 0Opasyromiue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudumnmpoBats B3auMHOE pacrosioxkeHne chepsl U MI0CKOCTH.

OmneprpoBaTh MOHATHIMU: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIH B chepy
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAI B MHOTOTPAHHUK WJIH TEJO
BpAIllCHUS.

Bb4uchasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemble (QUTYpHl 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, WHTEPNPETHPOBATH U IPeoOpa3oBbIBaTh HH(POpMALHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUCCKUX (PUTypax, MpEeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh NOHSATUEM BEKTOP B MPOCTPAHCTBE.

BpINONHATE JIEUCTBHUSL  CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOEHHUS BEKTOpa Ha YUCJIO0, OOBSACHAThH, KAKHMH CBOMCTBAMH OHU 00JIa/1atOT.

[IpuMeHTh paBuiIO Napasuieenueaa.

OnepupoBaTh NOHATUSMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUJIMHEAPHBIE M KOMIUJIAHAPHBIC
BEKTOPBHI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

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

Pemarte npocreimme reoMeTpudecKue 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha JI0Ka3aTeJILCTBO MAaTEMATHUECKUX OTHOIICHUN W
HaX0XJICHUE TEOMETPUUYECKUX BEJIUYUH [0 00pa3liaM WU ajlfOpUuTMaM, MpUMEHsIs
W3BECTHBIE METObI ITPY PEIIEHUHU CTAHAAPTHBIX MATEMATHUYECKHUX 3a/1a4.

[IpumeHaTs nOpocTedlIne MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAUTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
’KU3HH, pACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IprMEHATh MOMyYEHHbIE 3HAHUSA HA MPAKTHUKE: aHAJIMW3UPOBATH DPEaAJIbHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAaHHON TMPOOJIeMBbl, MOJIETUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJICIH C
HCIIOJIb30BaHUEM IeOMETPUUYSCKUX TIOHATHH 1 TeOpeM, amapara ajareOpbl; peniaTh
MIPAKTUYECKUE 3a]1a4U, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJumnuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM K n dueKkTpoHHbIE (LM (POBbLIE)
n/n NMpOrpamMmbl Bcero OHTPOTLHLIC PAKTHYECKHE | oG5ha30BaTenbHBIE peCypPCbI
padoThI padoThI
1 BBenieHue B cTepeoMeTpuIo 10 0 0 https://m.eds00.ru/S2X6TIS4N
2 HIpAMEIE  ILTOCKOCTH B IPOCTPAHCTBE. | 12 1 0 https://m.edsoo.r/A4FAT4A1Q
[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN
3 HepreHanky pHOCTS IPIMEIX H 12 0 0 https://m.edsoo.ru/H6S9B2H3C
TIJIOCKOCTEH
4 YTl MEXAY NPSAMBIMU U TTIOCKOCTSIMU 10 1 0 https://m.edsoo.ru/V1P7V405P
5 MHOrorpaHHuKu 11 1 0 https://m.edsoo.ru/H4T8TOO3]
6 O06BEMBI MHOTOTPAaHHUKOB 9 1 0 https://m.edsoo.ru/MOU7P9J8N
7 [ToBTOpEHME: CeUEHUsI, pACCTOSIHUS U YIJIbI 4 1 0 https://m.edsoo.ru/YOB4Q4U6W
OBIIEE KOJIMYECTBO YACOB I10 63 5 0
[TPOTPAMME
11 KJIACC
KoanuectBo 4acoB
HaumeHnoBaHue pa3aesioB U TeM K 1I JaeKTponnLIe (MHPpoBLIe)
Ne ni/mn p Bcero OHTPOTLHLIC paxTiiecKue o0pa3oBaTejibHbIE Pecypchl
NPorpamMmbl padoThI padoTbI
1 Tena BpameHus 12 0 0 https://m.edsoo.ru/S5Z2P7H5N
2 OOBEMBI TET 5 1 0 https://m.edsoo.ru/U2Z5G4QIN
3 BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1 0 https://m.edsoo.ru/K7Z1X5ATE
4 HosTopenne, 0606meHI:Ie’ 7 1 0 https://m.edsoo.ru/T4M8POISF
CUCTEeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTnyeckue
padoThI

Jara
U3y4yeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

OCHOBHbIE TOHATHS
CTEpEOMETPHUU: TOUKA, IpAMas,
IJIOCKOCTb, IPOCTPAHCTBO.
[TpaBuiia uzo0paxeHus Ha
PUCYHKaX: U300pakeHHs
IUIOCKOCTEH, MapayienbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

https://m.edsoo0.ru/S0S2Y9027

Ilonstus: MEPECCKArOIUCCA
IJIOCKOCTH, IICPECCKAIOIMUCCA
IpsAMasd U IJI0CKOCTb

https://m.edsoo.ru/NSV5J9H6P

[TonsTus: MEepeCCKaronmeca
IJIOCKOCTH, NIEPECCKAIOIMIUCCA
npsmasd 1 1miI0CKOCTb

https://m.edsoo.ru/U212H4R9X

3HAKOMCTBO C MHOT'OrpaHHUKAMH,

n300pakeHre MHOTOIPaHHUKOB
Ha PUCYHKaX, Ha MPOEKIMOHHBIX
yepTexax

https://m.edsoo.ru/N4W7I0ASS

Hauanwubie cBeienus o kyoe u
nUpaMuie, UX pa3BEPTKU U
Mozaenu. CeueHus
MHOTOTPaHHUKOB

https://m.edsoo.ru/D3GO0U4V6T

HauanbHble cBefieHHs 0 KyOe u
MAPAMUJE, UX Pa3BEPTKU U
Mozenu. Ceuenus
MHOTOIPAHHUKOB

https://m.edsoo.ru/C7R7N3P7Z




ITouarue 06 akCHOMaTUYECKOM
MOCTPOCHHUH CTECPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U
CIEJCTBHS U3 HUX

https://m.edsoo.ru/YSR6S2W4D

[TonsATHE 006 AKCHOMAaTHYECKOM
IOCTPOCHUU CTEPEOMETPUU:
AKCHUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

https://m.edsoo.ru/X4H7V6K7P

ITouarue 06 akCHOMaTUYECKOM
MIOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U
CIEJCTBHS U3 HUX

https://m.edsoo0.ru/Y1T1U8YSS

10

IToHsTHE 00 AKCHOMATHYECKOM
MOCTPOCHUHU CTCPCOMCTPUU:
AKCHOMBI CTCPCOMECTPHUU U
CJIICACTBHA U3 HUX

https://m.edsoo.ru/U9F1IN7T3X

11

B3aumHoe pacnionoxxenue
MPSIMBIX B IIPOCTPAHCTBE:
nepeceKaroluecs, napauieiabHble
Y CKPEUIMBAIOIINECS MPSIMbIE

https://m.edsoo.ru/Q4H1S4S9C

12

[TapaieabHOCTh NPAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE:
napajuieJbHbIC NIPSMBIE B
IIPOCTPAHCTBE; NapAJUIEIBbHOCTD
TPEX NPAMBIX

https://m.edsoo.ru/BO9HON6RIT

13

[TapaieabHOCTh NPAMBIX U
IUIOCKOCTEH B POCTPAHCTBE:
[TapamienbHOCTE IPAMON U
IJIOCKOCTH

https://m.edsoo.ru/U4B514D00O

14

VYTl ¢ COHANpPaBIEHHBIMU
CTOPOHAMH

https://m.edsoo.ru/O9F7F7S7L

15

Yron Mexay npsMbIMU B

https://m.edsoo.ru/M2W6K4M1C




IIPOCTPAHCTBE

16

VYros Mexay NpsMbIMU B
IPOCTPAHCTBE

https://m.edsoo.ru/U4P7UONSC

17

[TapanienbHOCTh IOCKOCTE:
napajuieabHble IIIOCKOCTH

https://m.edsoo.ru/WSI1H7V1H

18

CaolicTBa napamieabHbIX
IUIOCKOCTEH

https://m.edsoo.ru/V3C9AOLOE

19

[Ipocreiinve nmpocTpaHCTBEHHbBIE
(Gurypsl Ha MJIOCKOCTU: TETPAdIP,
Ky0, mapaJuienenunes

https://m.edsoo.ru/K2B6X6Z6F

20

[TocTpoeHue ceuenuit

https://m.edsoo.ru/C3U4V3I5K

21

[ToctpoeHue ceuenuit

https://m.edsoo.ru/V0J4J9P1L

22

KonrponbHas padora no reme
"[IpsiMble U TJIOCKOCTH B
npoctpaHcTse. [lapamienabHOCTb
OPSIMBIX U IJI0CKOCTEH"

https://m.edsoo.ru/L4I8SD3P1]

23

[leprieHIUKYIAPHOCTD NPAMOU U
IIJIOCKOCTH: TIEPIICHIUKYJIIIPHBIE
IIPSIMBIE B IPOCTPAHCTBE

https://m.edsoo.ru/G9L6L7U11

24

[IpsiMble napayenbHbIe U
NEPIEHAUKYIISPHBIE K IITIOCKOCTH

https://m.edsoo.ru/N20302C3R

25

HpHMLIe apaJiICJIbHBIC U
NEPNCHAUKYIIAPHBIC K IMIIOCKOCTH

https://m.edsoo.ru/ESESZ5R4W

26

[Ipu3Hak nepneHauKyIsIpHOCTH
IPSIMOM M INIOCKOCTH

https://m.edsoo.ru/C4F9P3B6C

27

[Ipu3Hak nepneHauKyJIsSpHOCTH
IPSIMOM M TNIOCKOCTH

https://m.edsoo.ru/E6R4R20Q2J

28

Teopema o npsimoit
NEPIEHIUKYJIIPHON MIIOCKOCTH

https://m.edsoo.ru/S8U6GI904R

29

TeopeMma o npssmoit
MEePIECHINKYJISIPHON TIJIOCKOCTH

https://m.edsoo.ru/L7E8S0I6D




30

Teopema o npsimoit
NEepIEHIUKYISPHOM JIOCKOCTH

https://m.edsoo.ru/O7L.4V3ID6U

31

IlepieHIUKYIIAp U HAKIIOHHBIE:
PacCTOSIHUE OT TOYKH 0
IUIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IIJIOCKOCTH

https://m.edsoo.ru/R7P7D2B27

32

[IepnieHauKyIsp U HAKIIOHHBIE!
pPacCTOsIHUE OT TOYKH 10
IUIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IJIOCKOCTH

https://m.edsoo.ru/V7O1R9G6M

33

[lepnenauKynsip U HaKJIOHHBIE!
paccTostHUE OT TOYKHU 10
MJIOCKOCTH, PACCTOSIHUE OT
MPSMOM J10 TIIOCKOCTH

https://m.edsoo0.ru/S0Q9Z5D9X

34

[IepnieHauKyIsp U HAKIOHHBIE!
pPacCTOsIHUE OT TOYKH 0
IUIOCKOCTH, PACCTOSIHUE OT
IPSIMOM [0 INIOCKOCTH

https://m.edsoo.ru/S6G8J9U0O

35

VYIbl B IPOCTPAHCTBE: Yroil
MEXIY NPSIMOHN U IJIOCKOCTBIO

https://m.edsoo.ru/Z4J2E9W3F

36

JIByrpaHHBIN yroJ, TMHEHHBIN
yroJ IBYTPaHHOIO YIJIa

https://m.edsoo.ru/COX9F9B 1H

37

JIByrpaHHBIN yroJi, TUHEHHBIN
yroJI ABYTPAHHOI'O yIia

https://m.edsoo.ru/A3Y2P8P9R

38

[IeprieHAMKyYIAPHOCTH
IIJIOCKOCTEN: MPU3HAK
NEePIEHIUKYIISIPHOCTH ABYX
IIJIOCKOCTEMN

https://m.edsoo.ru/Z1L1LAWO0O

39

[lepneHIuKyIsIpHOCTH
IJIOCKOCTEW: MpHU3HAK
NEPIEHUKYIIPHOCTH ABYX
IIJIOCKOCTEN

https://m.edsoo.ru/F3K7G7B3Z




40

[IepnieHAUKyYIAPHOCTD
IUIOCKOCTEM: MPU3HAK
NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN

https://m.edsoo.ru/POQ7H2S4U

41

Teopema o Tpéx
NePHEHANKYIISIpax

https://m.edsoo.ru/Y8YOR3X7G

42

Teopema o Tpéx
NEePIEeHIUKYIIsIpax

https://m.edsoo.ru/FSW6G 114K

43

Teopema o Tpéx
TIEPICHINKYIISIpax

https://m.edsoo.rt/E7TWT7RINSK

44

KonTponpsHas pabora mo Temam
"IlepneHIUKYASIPHOCTD MPAMBIX U
miockocTei" u "YTiael MeX Iy
MPSMBIMH U TIJIOCKOCTSIMU"

https://m.edsoo.ru/X5U3G6K5F

45

ITonsTue MHOI'OI'paHHHKA,
OCHOBHBIC 3JICMCHTbBI
MHOTI'OI'paHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOTOTPaHHHUKH,
pasBépTKa MHOTI'OrpaHHUKA

https://m.edsoo.ru/K4P319C8T

46

[Tpu3ma: n-yroabHas mpusma;
TpaHu U OCHOBAHHS NIPU3MBEI,
npsiMasi 1 HaKJIOHHAs! IPU3MBbI;
OO0KOBas 1 MOJIHAS TOBEPXHOCTh
PU3MBI

https://m.edsoo.ru/BSV5V711J

47

[Tapamenenunen,
IIPSAMOYTOJIBHBIN MTapaJuIeIeIUIIE]
U €ro CBOMCTBA

https://m.edsoo.ru/O1 YSN7C5G

48

[Inpamuna: n-yronbHas
NUpaMuJia, TpaHu U OCHOBAaHUE
nUpaMu/ibl; 00KOBas U MOJTHAs
MOBEPXHOCTh MUPAMU/IBI;
IIPaBWJIbHAS U yCEUEHHAs

https://m.edsoo.ru/EOP3T7B8Q




nupamuia

49

HpaBI/IJIBHBIG MHOTI'OI'paHHUKU:
MOHSTUE MTPABHILHOTO
MHOI'OI'paHHUKA; ITpaBUJIbHAA
NpU3Ma U MpaBUIIbHAS MPAMU/IA;
MpaBUJIbHASA TPEYrOabHAasd
nUpaMu/ia ¥ MPaBHIbHBIN
TeTpa’ap; Kyo

https://m.edsoo.ru/PSD7S5W2N

50

IIpencrasieHue o NpaBUIBHBIX
MHOI'OI'paHHHMKAaX: OKTa3p,
JOJEKadIp U UKOCAYIP.

https://m.edsoo.ru/Q1D7DI1TEB

51

CuMMeTpHs B IPOCTPAHCTBE:!
CUMMETpPHsL OTHOCUTEIBHO TOUKH,
IPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETPUHU B IMPaAMHJIAX,
napauicicnmicaax, nmpaBUJIbHbBIX
MHOI'OI'paHHHKaX

https://m.edsoo.ru/H6H3K8Y2V

52

Beruucrienue 3j1eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JMarOHaJIU, YTJIbI

https://m.edsoo.ru/V6G2M2X5]

53

[Tnomans 60KOBOM MOBEPXHOCTH
Y TIOJIHOM ITOBEPXHOCTHU IIPSMO
IIPU3MBI, IUIOIIAb OCHOBAHU,
TeopeMa 0 OOKOBOM MOBEPXHOCTHU
IPSIMOM TIPU3MBI

https://m.edsoo.ru/Q7L2K9F3R

54

[Tnomans 60KOBOM MOBEPXHOCTH
Y TIOBEPXHOCTH NMPaBUIbHON
MMpaMUIbl, TEOpPEMa O TUIOLIATN
OOKOBOM TOBEPXHOCTH YCEUEHHOM
MpaMU/Ibl

https://m.edsoo.ru/Y9D4A9IMOX

55

KonTtponbHas pabora o Teme
"MHororpaHHuku"

https://m.edsoo.ru/S1S1U3I3Y




56 [Tonsarue 06 06bEMe 1 0 0 https://m.edsoo.ru/SSH2N6170
57 O0BEM TupamMuabl 1 0 0 https://m.edsoo.ru/V8QSA2P2L
58 O06BEM TupamMuabl 1 0 0 https://m.edsoo.ru/Y 1Z6B618C
59 O0BEM TupamMuabl 1 0 0 https://m.edsoo.ru/R6WOVEI3N
60 O06BEM TupamMuabl 1 0 0 https://m.edsoo.ru/J1V6I2CTM
61 O0BEM PU3MBI 1 0 0 https://m.edsoo.ru/ZOE6GIA8Q
62 O0BEM TPU3MBI 1 0 0 https://m.edsoo.ru/T6P703L5M
63 O0BEM TPU3MBI 1 0 0 https://m.edsoo.ru/M5G4J509U
64 ,IFOHTPOHBHM paGora 1o Tel}:le 1 1 0 https://m.eds0o0.ru/GOPOS7TM6B
O06bEMBI MHOTOTPAHHUKOB
[ToBTOpEeHME, 0000IIEHNE
65 CUCTEMATHSALHA SHAHIH. 1 0 0 https://m.edsoo.ru/C2R7A6B1E
[ToctpoeHue ceuenuii B
MHOTOI'PAHHHKE
[ToBTOpeHnue, 0600MICHNE
CUCTEeMaTH3aIMs 3HAaHHH.
Brluncnenue paccTossHAN: MEXY
66 JIBYMsI TOUKaMH, OT TOYKHU 10 1 0 0 https://m.edsoo.ru/M6T9Q1G7C
MPSAMOM, OT TOYKHU JI0 TIIIOCKOCTH,
MEXIY CKPEIMBAIOIIUMUCS
PSIMBIMU
67 Hrorosas kouTpoapHas pabora 1 1 0 https://m.eds00.ru/O6W904C4F
[ToBTOpeHue, 06001IIEHNE
CUCTeMaTH3aIlHs 3HAaHUH.
Brruucnenue yrios: Mexay
68 CKPELIUBAIOIIUMUCS IIPSIMBIMH, 1 0 0 https://m.edso0o.ru/C6J1P206S
MEXIY MPSIMOM U TUIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXKIY
TIJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 63 5 0

ITPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

Jlara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

Cdepa u map: ueHTp, pajanyc,
JIMaMETp; IJIOIIAb TOBEPXHOCTH
cepsl

https://m.edsoo.ru/Y7S2X9Y 1D

BzaumHoe pacnionoxxenue
cepsl U IIIOCKOCTH;
KacaTeJbHasl IJIOCKOCTh K cdepe;
TJI0MIA L Chephl

https://m.edsoo.ru/Y 1L6L3Q9W

N3o0pakenue cdepsl, mapa Ha
iockocT. CedeHus mapa

https://m.edsoo.ru/F9Z1J5V2M

unusapudeckast HOBEPXHOCTb,
o0pa3yromue HUIHHIPHYECKON
MMOBEPXHOCTH, OCh

HUAJIUHAPUYECKON MOBEPXHOCTH

https://m.edsoo.ru/T4X8R6S5P

[unuaap: ocHoBaHUS U OOKOBast
MOBEPXHOCTh, 00pasyromas u
0Cb; IIJIOIaIb OOKOBOH U
MOJTHOM MOBEPXHOCTHU

https://m.edsoo.ru/T3I0T9EOD

N300pakeHne HUIMHApPA Ha
mockocTH. Pa3zBéprka
mnHApa. CedeHus UIUHIpa
(MII0CKOCTHIO0, MapaIeTbHOM
WY TIepIEeHIUKYISPHOM ocH
ATUHIPA)

https://m.edsoo.ru/S3W1M1KE8N

KoHnueckast HOBEpXHOCTS,
o0pa3yronire KOHUIeCKOn
MOBEPXHOCTH, OCh U BEpLIMHA
KOHUYECKON NOBEPXHOCTHU

https://m.edsoo.ru/PSF6Z919X




Konyc: ocHOBaHue u BepIMHa,
o0pasyrolias 1 oCh; MIIOLIA/b
OOKOBOH M MOJIHON OBEPXHOCTH

https://m.edsoo.ru/R8Z5SE7C2T

VYceu€HHbIi KOHYC: 00pa3yromme
¥ BBICOTA; OCHOBAHUsI U OOKOBast
IIOBEPXHOCTH

https://m.edsoo.ru/NSD8T8T4J

10

N306paxenune koHyca Ha
iockoct. Pa3BépTka KoHyca.
CeueHnust koHyca (TUIOCKOCTHIO,
napajuielIbHOW OCHOBaHHIO, U
IUTOCKOCTBIO, MMPOXOJISAINEH uepes
BEPILUHY)

https://m.edsoo.ru/I4D8U2M2W

11

KoMOuHamust Ten BparieHus u
MHOTOI'PAHHUKOB

https://m.edsoo.ru/O4E3T6W0OD

12

MHororpaHHuK, ONMCaHHbIA
oKoJ10 chepsl; chepa, BmUcaHHas
B MHOTOTPAHHHK HJIU B TEJIO
BpallleHus

https://m.edsoo.ru/J1KSF8C2A

13

[Toustie 06 00BéMe. OCHOBHEIE
CBOMCTBA O0BEMOB TEN

https://m.edso00.ru/QOWS5V2D4Y

14

O0BEM IUIHHIpa, KOHYCA

https://m.edsoo.ru/N4K3R2H31

15

O06bEM 1apa U mIoma b chepbl

https://m.edsoo.ru/N4Z000K3V

16

[TonoOHbIe TENa B MPOCTPAHCTBE.
COOTHOIIEHUS MEXKTY
IJIOMIAIIMU ITOBEPXHOCTEN,
00BEMamMu MOJJOOHBIX Tell

https://m.edsoo.ru/H3R3M2N9R

17

KonTponrHas pabora mo Temam
"Tena Bpamenus" u "OO0beMbl

TCII

https://m.edsoo.ru/I71710K5Z

18

BekTtop Ha MJI0CKOCTH U B
POCTPAHCTBE

https://m.edsoo.ru/X9K2X00Q4E

19

Clo)XeHHe U BEIYUTAHUE

https://m.edsoo.ru/Z3S9D1F7W




BEKTOPOB

20

YMHOKEHUE BEKTOPA HA YUCIIO

https://m.edsoo.ru/B6M9COH8G

21

PasnosxeHne BekTopa 1o TpéM
HEKOMIUIAaHAPHBIM BEKTOPaM.
[IpaBuio napasuienenumnena

https://m.edsoo.ru/J1Z5D57Z4K

22

Pemenne 3ama4, CBSI3aHHBIX C
MIPUMEHEHUEM MPaBUJl JEHCTBUI
C BEKTOpaMu

https://m.edsoo.ru/Z0J2C1G2L

23

KoopannaTHO-BEKTOPHBIN METO/T
IIPY PELLIEHNUU T€OMETPUIECKUX
3a1a4y

https://m.edsoo.ru/N9Q4H2D20

24

[IpssmoyronbHas cucrema
KOOPJIMHAT B IPOCTPAHCTRBE.
Koopaunatsl BexTopa.
[Ipocreiiue 3a1a4u B
KOOpAMHATAX

https://m.edsoo.ru/R21L.4B1S40Q

25

VYrois Mex1ay BEKTOPaMH.
CkansipHO€E MPOU3BENECHUE
BEKTOPOB

https://m.edsoo.ru/Q7R3Q6D9T

26

Brluucnenue yrios Mexay
IPSIMBIMU U TUIOCKOCTSMHU

https://m.edsoo.ru/N6I1F1V3X

27

KonrponbHas pabora no reme
"BeKTopbl U KOOPAUHATHI B
npocTpaHcTae”

https://m.edsoo.ru/D2J7V7ETW

28

[ToBTOpenue, 06001IeHUE U
CHUCTeMaTU3als 3HaHH.
OcHoBHBIE QUTYPHI, HAKTHI,
TEOPEMBI Kypca TUIaHUMETPHH

https://m.edsoo.ru/E7TB6D4D6U

29

[ToBTOpenwue, 0600IIEHNE 1
CUCTEMAaTH3alMsl 3HAaHUM.
OcHoBHbI€ GUTYpBI, PaKTHI,
TEOPEMBI Kypca IJIaHUMETPUHU

https://m.edsoo.ru/O8WIN3W5H




30

[ToBTOpeHnue, 0600IICHNE U
cHCcTeMaTH3anus 3HaHuH. 3agaun
TUTAHUMETPHUH U METOJIbI UX
pereHus

https://m.edsoo.ru/H2H5SNOROQ

31

[ToBTOpEeHME, 0000IICHUE U
cHCTEMaTHU3alus 3HaHu. 3agaun
MJIAHUMETPUH ¥ METOJIBI UX
peleHus

https://m.edsoo.ru/NOT3S8F4A

32

[ToBTOpeHnue, 0600IICHNE U
CHCTeMaTH3alus 3HAHUH.
OcHoBHBIE GUTYPHI, HAKTHI,
TEOpEMBI Kypca CTepeOMETPUH

https://m.edsoo.ru/ASC3N2J5C

33

HToroBast KOHTpoNIbHAs paboTa

https://m.edsoo.ru/YOX8ROF9J

34

IToBTOpEHME, 0000IICHUE 1
cucTeMaTu3alus 3HaHui

https://m.edsoo.ru/T6X6ESK7I

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBepsIeMoOro .
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUIMU: TOUKA, IPSAMAs], IJIOCKOCTh
75 [IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEICTBHUS U3 HUX IPU PELICHUU
' T€OMETPUUYECKHX 3a/1a4
- OnepupoBaTh TOHATHSMHU: MAPAUICTBHOCTh W MEPHEHIUKYISIPHOCTH
' MPSIMBIX U IJIOCKOCTEHN
74 KnaccudunupoBars B3auMHOE PacIONOXKEHHE MPSIMBIX U IUIOCKOCTEH B
' MIPOCTPAHCTBE
OrnepupoBarTh NOHATUSIMU: JIBYTPAHHBIA YTOJI, TPAHU JBYI'PAHHOTO YTJIa,
7.5 pedpo ABYTpaHHOTO yTiia, TUHEHHBINA YTOJI IBYTPAHHOTO yIJia, TpaaycHas
Mepa JBYTPaHHOIO yria
6 OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBIMYKJIBIN
' MHOT'OTPaHHUK, 3JIEMEHThl MHOTOTPAaHHUKA, TPaBUIbHBIN MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIE BUJBI MHOTOTPAaHHUKOB (THpaMuia, MpPU3MA,
. MPSIMOYTOJIBHBIN TTapajuieNenumne, Kyo)
KnaccudgunupoBaTh  MHOTOTPAaHHHWKH, BBIOMpas OCHOBAaHMS  JJIA
. knaccupukanud  (BBIMYKJIBIE W HEBBINYKJIble  MHOTOTPAaHHUKH,
' MpaBUJIbHBIE MHOTOTPAaHHUKH, TPSAMbIE ¢  HAKJIOHHBIC TPU3MBI,
napaieNenune/ibl)
79 OnepupoBathb MOHATUSIMU: CeKyIas MJIOCKOCTb, CEUYEeHHE
' MHOTOTPaHHUKOB
210 OOBACHATh  TPUHIUIIBI  TOCTPOCHHS  CEUEHWH  MHOTOTPAaHHUKOB,

HCIIOJIB3YA MCTO CJICIOB

7.11

CrponuTh ce4eHHs MHOTOIPAaHHUKOB METOJIOM CJIEAOB, BBINOJIHATh
(BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYp:

BUJ] CBEPXY, COOKY, CHU3Y




7.12

Pemate 3amaun Ha HAXOXACHUE TE€OMETPHUECCKUX BEIIMYMH IO oOpa3iaM
WU alNrOpUTMaM, MPUMEHSSI W3BECTHBIE AHAIMTHYECKHUE METOAbl MpHU
pELICHUH CTaHJIAPTHBIX MATEeMaTHYECKUX 3a/Jad Ha BbIYUCIICHHUE
pacCTOsTHUM MEXIy JBYMsI TOYKaMH, OT TOYKH JO MPAMOU, OT TOYKH JI0

IIJIOCKOCTH, MEXKAY CKPCIMUBAOIIMUMHUCA ITPAMBIMHA

7.13

Pemare 3a1aun Ha HaXO0XI€HHUE F'€OMETPHUUECKUX BEIMUYUH 110 0Opa3nam
WY aIrOpUTMaM, IPUMEHSsSI W3BECTHBIE AHAIMTHYECKUE METOABI IPH
pELICHUU CTaHIAPTHBIX MATEMAaTHYECKUX 3a1ad HAa BBIYKMCICHUE YIJIOB
MEXKIy CKPEIIMBAIOIUMHUCI IPSIMBIMH, MEXAY NPSMOH U INUIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, IBYI'DAHHBIX YI'JIOB

7.14

Bbuucnare 00BbEMBI M IUIOIIAAM IOBEPXHOCTEH MHOI'OIPAaHHHKOB
(mpu3ma, nupamMuaa) ¢ IpUMEHEHUEM (GOPMYJI, BBIYUCISATh COOTHOILICHUS
MEXy IUTOIIAJSIMU HIOBEPXHOCTEH, o0bEMaMu HOJOOHBIX

MHOTI'OrpaHHUKOB

7.15

OnepupoBaTh MOHATUSMH: CUMMETPHSI B MPOCTPAHCTBE, LEHTP, OCh U

IUNIOCKOCTh CUMMCTPHHU, ICHTP, OCh U IINIOCKOCTb CUMMCTPHUH (1)I/Il"yp]i>l

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPIPETHPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUIypax, MpeACTaBICHHYIO Ha

yepTekax U pUCcyHKax

HpI/IMeHHTB reoOMCTPHUICCKUC (I)aKTLI IJId peHICHUS CTECPCOMETPUUCCKUX
3aaa4, IMpeamnojJararomux HECKOJbKO HIaroB pCmcCHUs, €CJIN YCIOBUA

NPpUMCHCHUS 3aJIaHbI B SIBHOU (bopMe

HpI/IMeHHTB HpOCTGfIH.IHG nporpaMMHbBIC CPEACTBA W DJICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBEI ITPHU PCHICHUU CTCPECOMCTPUICCKUX 3a1a4

7.19

[IpuBOIUTE MpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H

JKHU3HH, pACIIO3HABATDH MMPOABJICHUC 3aKOHOB T'COMETPHUHN B UCKYCCTBEC

7.20

[TpuMeHsATH MONyYeHHbIE 3HAaHUS HAa IPAKTUKE: aHATM3UPOBAThH pPeabHbIe
CUTyallud M TPHUMEHATh H3YyYEHHbIE MOHATHS B IIpOIECCe MOKCKa
pelieHus MaTeMaTHYECKU copMyIupoBaHHON npooIeMBl,
MOJIETTUPOBATh pealbHbIE CUTyallMH Ha SI3bIKE T€OMETpPHUH, MCCIEI0BaTh
IIOCTPOCHHBIE MOJIEIM C UCIOJIb30BAHUEM TI'€OMETPUUYECKUX MOHATUH U
TeopeM, armapara ajiredpbl, pemarb NpakTUYeCKue 3a/1auk, CBI3aHHbIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCINYNH




11 KJIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepsieMoro .
00pa3oBaTe/IbHOM NPOrPaMMBbl CpeIHero 001ero 00pazoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHITUSIMU: LIWIMHIPUYECKAsl IOBEPXHOCTH, 00pa3yolne
61 WIMHAPUYECKOW TMOBEPXHOCTH, LMIMHIpP, KOHUYECKas IOBEPXHOCTb,
' oOpa3yromue KOHHYECKOHM  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJl BpallleHUs
6.4 KrnaccudunupoBaTs B3aUMHOE pacroiokeHue cepbl U MIIOCKOCTH
OnepupoBaTh TOHSATHSAMHU: IIAPOBOW CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTA CETMEHTA, LIApOBOIl CJIOW, OCHOBAaHUE IIAPOBOTO CIIOS, BBHICOTA
IAPOBOTO CJIOS, APOBON CEKTOP
6.6 Bbraucnate 00BEMBI M IUIOMIAAM TIOBEPXHOCTEH TENM BpalleHHS,
' reOMETPHUECKUX TeJl C IPUMEHEHUEM (HOpMYIT
OnepupoBaTh MOHATHAMU: MHOTOTPAHHUK, BIHCaHHBIH B chepy u
6.7 OINMCAHHBII 0KOJIO cdepbl, cepa, BIUCAHHAS B MHOITOTPAHHUK WIN TEJIO
BpaLIeHUs
63 BBIUMCIIATE COOTHOULIEHHS MEXAYy IUIOIAASMHU TOBEPXHOCTEH W
. 00bEMaMH OJJOOHBIX TEIl
6.9 N300paxkaTh n3ydaemble QUTYpBI OT PYKH M C MPUMEHEHHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbInonHATe (BBIHOCHBIE) IUIOCKHE YEepPTEKUW U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHH3Y; CTPOUTH CEUEHUS Tell
BpalIeHUs
W3BnekaTb, MHTEPIPETUPOBaTh M NPeoOpa3oBbIBATH HH(OPMAIHIO O
6.11 NMPOCTPAHCTBEHHBIX TEOMETPHYECKMX (UTYypax, TpeACTaBICHHYIO Ha
yepTexkax U puUCyHKax
[TpumeHsTh TEOMETpHUYECKUE (AKTHI UTSI PEUICHUS CTEPEOMETPHUECKUX
6.12

3aaa4, HOpCArnojiararonmmx HECKOJIBKO IIaroB pemicHUus, €CJIU YCIOBUA

MMPUMCHCHUA 3al1aHbI B SIBHOU (I)OpMC




6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonaaTs [[ef/'ICTBI/ISI CJIOKCHHUA BCKTOPOB, BBbIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KakKMMH CBOMCTBaMHU OHH

o0J1aaroT

6.15

[TpuMeHsTh paBUIIO NapajuIeieNnuIea NPy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JAEKApTOBbl KOOPJAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJAYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yroa MEXIAy BEKTOpaMH, CKaJsIpHOE€ IIPOU3BEIEHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

HaXOI[I/ITL CYMMY BCKTOPOB U IIPOU3BCACHUC BCKTOpPA Ha YHCIIO, YI'OJI
MCKAY BCKTOPAMH, CKAJIIPHOC IIPOU3BCACHHUE, paCKIIaAbIBaTh BEKTOP I10

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aIIaBaTI) IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOfI CUCTCMEC KOOpAHAT

6.19

Pemate nmpocredmme TeOMETPUYECKHME 3aJadyd  Ha IIPUMEHEHME

BCKTOPHO-KOOPAWHATHOI'O METOAa

6.20

Pemrats 3agadu Ha A0Kas3aTCJIbCTBO MAaTEMATHYCCKHUX OTHOIIICHUM U
HaXO0XIACHUC IT'COMCTPUUCCKHUX BCIUYHH I10 06pa3uaM HJIN aJIrOpUTMaMm,
IMPUMCHAA HU3BCCTHBIC MCTOABI IIpu PCIICHUHU CTaHAAPTHBIX

MATCMAaTHYCCKUX 3a1a4

6.21

HpI/IMeHHTL HpOCTGfIH.IHG NporpaMMHBIC CpCACTBAa H SJIICKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1av

6.22

HpI/IBO,Z[I/ITB IMPpUMEPBI MAaTECMAaTUUCCKUX 3aKOHOMepHOCTeﬁ B IIpupoac u

JKU3HHU, paCllO3HABATDh MPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

IIpuMeHATh TOJIy4EHHBIC 3HAaHWS Ha IPAKTHKE: AHAJIW3UPOBATH
pealbHBIE CUTyallud U NPUMEHATb H3Y4YCHHBIE IIOHATUSA B IIpoliecce
MOMCKA pELIEeHUS MaTeMaTHYecKd COPMYIUPOBAHHON MPOOJIEMBI,
MOJICJINPOBATh PEAJbHBIC CUTyallUd Ha SA3BIKE N€OMETPHUM, UCCIIEN0BAThH
ITOCTPOEHHBIE MOJIENN C WCIIOJIb30BAHUEM I€OMETPUUYECKUX IOHATHHA H
TeopeM, armnapara anreOpbl, perars MpakKTUYeCKHe 3a/1a4H, CBSI3aHHbIE C

HaXO0XJIACHUEM I'€COMCTPHICCKUX BEINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

['eomeTpus

7.1

OcHOBHBIE MOHATHS CcTepeoMeTpuu. Touka, HpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[Tonsatue 00  aKCMOMAaTHYECKOM  MOCTPOCHHH  CTEPEOMETPUHU:  aKCHOMBI

CTCPCOMECTPHUU U CICACTBUA U3 HUX

7.2

B3zaumHoe  pacmonoxkeHHe ~OpSMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
napaJulelbHble M  CKpemuBamomuecs npsmele. llapamiensHoCTs nOpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapalljielibHble TMpsiMble B  MPOCTPAHCTBE,
MapauIeIbHOCTh TPEX MPAMBIX, MAPALIETBHOCTh MPSIMOM MU IUIOCKOCTH. YTJIBI C
COHAIpPABJICHHBIMH CTOPOHAMH, Yyroll MEXIy TMpSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapajuleIbHbIE TNIOCKOCTH, CBOMCTBA MapaJlJIEIbHbBIX
wiockocteil. [Ipocteiimue nmpocTpaHcTBEeHHBbIE (GUTYPBI HA IUIOCKOCTH: TETPadp,

KyO, mapajuienenues], TIOCTPOSHHE CeUeHHH

7.3

[lepneHUKYISIPHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJISPHBIE IPSMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAIIJICIIbHBIEC U IEPIIEHIUKYIISPHBIE K INIOCKOCTH, IIPU3HAK
NEPNEHAUKYJISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O NMPAMON MEPIEHIUKYIISIPHON
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YrOl MEXAY IpPsAMOM U IUIOCKOCTBIO,
JBYTPAaHHBIA yTOJI, JMHEHHBIM Yroja JAByrpaHHoro yrna. IlepneHaukynsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM 10
IUIOCKOCTH, MPOEKIMsI PUTyphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEN:
NPU3HAK  [EPIEHIUKYISAPHOCTH  ABYX  Iulockocted. Teopema o Tpéx

NEPHEHANKYIIAPax

7.4

[loHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIITYKJBIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: n-yroiabHas
npu3Ma, TpaH M OCHOBAaHMS MPU3MBI, IpsAMas U HAKJIOHHAs MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapasuienenumnen, NpsMOyroibHbIA MapalIesIeIUIIe]]
u ero cBorctia. [Iupamuaa: n-yroipHas nupamuia, TpaHd U1 OCHOBaHUE MMHPAMU/IBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh MUPAMUIBI, IPABUIbHAS M yCEUEHHAS MUPaMUIA.
ONeMeHTbl npu3Mbl W nupamuibl. [IpaBUIBHBIE MHOTOIDAaHHMKHU: ITOHSTHE

MMPpaBUJIBHOTO MHOTOT'paHHUKA, IpaBUJIbHAd INpHU3Ma W IIpaBUJIbHAA IIHUpaMU/a,




MpaBWIbHAs TPEyrojbHas MUpaMUAa U MPaBUIbHBIN TeTpasrap, kyo. [Ipenacrasnenue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus
MIPU3MbI U TUPAMUIbI
CummeTpusi B IPOCTPAHCTBE: CHUMMETPUSI OTHOCUTEIBHO TOYKH, HPSIMOI,
7.5 MJIOCKOCTH. DJIEMEHTBl CUMMETPHUU B MUPAMUJIAX, MMapajlieNenuIieax, MpaBUiIbHbIX
MHOT'OIPAaHHHUKAX
Bbruncnenue 31eMEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriabl. [linomans
OOKOBOM IIOBEPXHOCTU U TIOJIHOM IOBEPXHOCTH MPSIMOW MPHU3MBbI, IUIOLIA/b
7.6 OCHOBaHHUH, TeopemMa 0 0OKOBOW MOBEPXHOCTH MpsAMOK mpu3Msl. [1nomans 60koBoi
MOBEPXHOCTH W TIOBEPXHOCTH TMPABUIBHOM MHpPaMUJIbI, TEOpeMa O IUIOIIAIN
yceuénHoii nupamuabl. [Toustue 06 06béme. OObEM MUPAMUIBI, TPUIMBI
"7 [Tono6ubie Tena B mpoctpancTBe. COOTHOIICHHS MKy MJIOMIAASIMH IIOBEPXHOCTEIH,
' 00BEMaMU TOJOOHBIX TEIT
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/iePKAHUS
6 I'eomerpus
[unuaapudeckasi MOBEPXHOCTh, 00pa3yIoIIe MUINHAPUIECKON MOBEPXHOCTH, OCh
6.1 UWIMHIPUYECKON ToBepXHOCTH. Llumuuap: ocHOBaHUS M OOKOBas MOBEPXHOCTD,
o0pa3yrolas 1 0ch, TUIOMIA/lb OOKOBOH U MOJIHON MOBEPXHOCTH
Konunyeckas noBepXHOCTh, 00pa3yromre KOHHYECKOM MOBEPXHOCTH, OCh U BEPILINHA
62 KOHUYecKkoi mnoBepxHocTU. KoHyc: ocHOBaHME M BeplluHa, oOpasyromias U OcCh,
' ionaab OOKOBOM M TOTHOM MOBEPXHOCTH. YCEUYEHHBINM KOHYC: oOpasyromiue u
BBICOTA, OCHOBAHHS U OOKOBasi TOBEPXHOCTh
Cdepa u map: neHtp, paauyc, AMaMeTp, IO MOBEepXHOCTH ceprl. Bzanmuoe
6.3 pacnosnoxeHue cdepbl U IMIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, IUIoIaib
cdepbl
6.4 N3006paxenue Ten BpalleHUs Ha MJI0CKOCTH. Pa3BépTka HUIMHApPa U KOHYCa
6.5 KoMOuHamu Tenm BpalleHuss ¥ MHOTOTPAaHHHKOB. MHOTOTPAaHHUK, OMUCAHHBIN
' okoJ1o cdepsl, chepa, BMCaHHAS B MHOTOTPAHHHK, WJIH TEJIO BPAIICHUS
[Tonstne 00 oO0béMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
6.6 MPSMOYTOJIBHOTO MMapajUielienuiea 1 cienctsus u3 He€. OO0BEM HMIMHIpA,
koHyca. O0BEM 11apa U miIomas cepol




[Tomo6uple Tema B mpocTtpaHcTBe. COOTHONICHUS  MEXKIAY — IUIOIMIAISIMU

67 MMOBEPXHOCTEH, 00hEMAMHK MOAOOHBIX TET
6.8 Ceuenus tmauHapa (MapauieIbHO M TMEPHEHIUKYISIPHO OCH), CEUEHHUS KOHYyca
' (mapasnienbHOEe OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY), CEUCHUS I1apa
Bekrop Ha miockoctu u B mpoctpaHcTBe. ClOXKEHHWE U BBIYUTAHUE BEKTOPOB.
6.9 YMHOXEHHE BeKTOpa Ha uuciio. PaznoxkeHue BekTopa 1o TpéM HEKOMILIaHAPHBIM
' BektopaMm. [IpaBuno mapamnenenunena. Pemenwe 3amay, CBA3aHHBIX €
MIPUMEHEHHUEM MTPaBWII JCHUCTBHI ¢ BEKTOpaMHU
[IpssmoyronbHasi cucreMa KOOpPAMHAT B IpocTpaHcTBe. KoopamHatbl BeKTOpa.
6.10 [Ipocreiimme 3amadyn B KOOpAMHATAX. YTod MeXAy Bekropamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY NPAMBIMU WU IIJIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIICHUHA FEOMETPUUYECKUX 3a/1a4




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

Koxa
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJbTAaTaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbLHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (opMynupoBaTh U ONEPUPOBATh MOHATHSMM: OIpe/eNeHue,
aKCUOMa, TeopeMma, CIEACTBUE, CBONCTBO, IPU3HAK, J0OKa3aTeNIbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIUPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEPXKIACHHE, MPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIIYKIHH;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHHUS [pU pEIICHUH 3aj]ad,
OLICHMBATh  JIOTMYECKYIO  HIPAaBUIBHOCTb  PACCYXKACHUH;  YMEHHE
ONEpUPOBATh MOHATUSMU: MHOXECTBO, IOJMHOXECTBO, ONEPALUU Haj
MHOXECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH
anmnapar Juis OMCaHUs pealbHbIX IMPOLECCOB U SBJIEHUN U IPU PELICHUU
3ajja4, B TOM 4HCJIE€ W3 JPYTUX YUYeOHBIX NPEAMETOB; YMEHHE
OIepupOBaTh MOHATUAMU: Tpad, CBA3HBIN Ipad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSAMU: HATypalbHOE YHUCIO, IEJI0E€ YHCIIO,
CTENEHb C LIEJIBIM I10Ka3aTeIEM, KOPEHb HAaTypaJIbHON CTENIEHHU, CTEIIEHb
C paluoOHaJIbHBIM  TIOKa3aTelieM, CTeNeHb C  JIEWCTBUTEIbHBIM
nokaszareiaeM, Jorapupm 4YHUCIa, CHUHYC, KOCHMHYC M  TaHIEHC
IPOM3BOJILHOIO YHCJA, OCTATOK IO MOAYJNIO, PAlHOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXXECTBAa  HATypaJbHBIX,  LIEJbIX,
paloHaIbHBIX, JEUCTBUTENBHBIX YHCEN, YMEHHE HCII0JIb30BaTh
NPU3HAKU JIeTMMOCTH, HAUMEHBIIMHA OOIIUil AenuTenb M HaUMEHbIIee
oOuiee kpaTHoe, anropuT™ EBKinaa mpu pemieHnu 3agad; 3HaKOMCTBO C
pa3IMYHBIMM  MO3ULUOHHBIMM  CHUCTEMAMM  CUHUCJIECHMS;  YMEHHE
BBITMIOJHATH BBIYMCICHUE 3HAYEHWH M MpeoOpa3oBaHUs BBIPAXKEHUU €O
CTENeHs MU M Jorapupmamu, mpeodpa3oBaHus APOOHO-pallMOHATIBHBIX

BBIPDAKECHHI; YMEHHE ONEPHUpPOBATh MHOHATHSAMHU: IOCIEI0BATEIbHOCTD,




apupmeTHuecKas nporpeccus, reoMeTpuyecKkas porpeccus,
OeckoHeyHO yObIBaroIiasi TeOMETpHYEcKass Mporpeccusi; yMEHHue
3aJjaBaTh MOCJEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO PEKYPPEHTHBIX
dopMyrn; yMEeHHE ONEepUpOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb U apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢opmMa 3amucCHd  KOMIUIEKCHBIX ducell  (TeoMeTpudeckas,
TPUTOHOMETpHUUECKass U  anreOpauyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUEe NEHCTBUS C KOMIUIEKCHBIMU YHCIIAaMH; TMPHUBOJHUTH
IOPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEN;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpumia 2x2 u  3X3, ompeaenuTeslb  MaTpULbI,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHEe OonepupoBaTh MOHATUAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
[I0Ka3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUsT M HEPABEHCTBA, HMX CHUCTEMBI; YMEHHUE OIEPUPOBATH
MOHSTUSIMU: TOXKIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHHE, YpPABHEHHUE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPAaBHOCUJIBHOCTH
YpPAaBHEHU, HEPAaBEHCTB M CHUCTEM; YMEHHE pEIlaTh YypPaBHEHWS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PA3IMYHBIX INPUEMOB; PEILATH
YPAaBHEHUs, HEPaBEHCTBA M CHUCTEMBl C IIApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJI PEUICHUS MaTeMAaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATHSIMH: (YHKIUSA, YETHOCTh (YHKIIHH,
HNEPUOJIUYHOCTh (DYHKIMHM, OIPaHMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GyHKIMM, 3KCTpeMyM (YHKIMH, HauOOJIblIee U HaMMEHbIIee 3HAYCHUS
(GYHKLIMU Ha IPOMEXYTKE, HempepbIBHas (DYHKIIMS, aCUMITOTHI Ipaduka
GbyHKIMM, TepBasi U BTOpas MPOU3BOJHAs (DYHKLMHU, TEOMETPUUECKUN U
¢u3nueckuif CMBICT TPOU3BOJHOM, NEepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpall; YMEHHE HAaXOIUTh aCUMNOTOTHI rpaduka (yHKIUH; yMEHUe
BBIUNCIIATh IPOU3BOJHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMHN (QYHKIMI, HAXOIUTh ypaBHEHHE KacaTelbHOW K Tpaduky
(GyHKLIMU; yMEHHE HAaXOJUTh NPOU3BOAHBIE 3JIEMEHTApHBIX (YHKIUH;
YMEHHE HCMOJIb30BaTh MPOU3BOJHYIO Ul HCCIeAOBaHUs (GYHKIH,
HaXO/JUTh HauOOJbIIME M HAUMEHbIIWE 3HAUE€HUS (YHKUUN; CTPOUTH
rpauKd MHOTOWJIEHOB C MCIIOJIB30BAaHUEM ammapara MaTeMaTH4ecKoro
aHaJIN3a; NPUMEHATh NPOU3BOAHYIO MU HAXOXKAECHUS HAWIydlIEro

pE€mICHUA B INPHUKIAJHBIX, B TOM YHCJIIC COHAIbHO-DKOHOMHUYCCKHUX M




bU3HYEeCKUX 3a7a4ax; HaXOAUTh TUIOMIAAN U O0BEMBI (PUTY C TTOMOIIBIO
HHTeIpaHa; HpI/IBOI[I/ITB HpI/IMepr MaTEeMaTHUYCCKOIO MOI[CJII/IpOBaHI/IH C

MOMOIIBI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKOMM, oOpaTHas
GyHKIMSA, KOMIO3UIMS (YHKUWH, JUHEWHas (yHKUIWSA, KBaJpaTHUHAS
byHKIHS, paroHanbHas byHKIHS, CTeIeHHas byHKIIHS,
TpUrOHOMETpHUUYeckre  (yHKIMH, O0OpaTHbIE TPUTOHOMETPUYECKHE
GyHKUMU, @OKa3aTeiabHas M Jorapudmuyeckas (QYHKLUUU; yMEHUE
CTpOUTH TpaduKH H3YyYCHHBIX (YHKLIWH, BBIIOJIHATH MPeoOpa3zoBaHUS
rpaduKoB (GYHKLHUH, UCIIOIB30BaTh TPapUKH sl U3yYEHUs NIPOLIECCOB U
3aBUCUMOCTEH, MPU pEIIeHUH 3a7ad U3 APYrHX Y4eOHBIX MPEIMETOB U
3ajjay U3 peajbHOM JKU3HU; BbIpaXaTb (OPMYIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOicTBa W rpadukm QyHKOMA yIs
pelleHts] ypaBHEeHUH, HEPaBeHCTB U 3a/1a4 ¢ MapamMeTpaMu; U300pakaThb
Ha KOOpPAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHHU,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBbIE 33/a4M pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha JABUXKEHHE, padOTy, CTOUMOCTb TOBAPOB U
yCIIyT, HAaJIOTH, 3314 U3 00JacTH yNpaBJIeHUs JTUUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI II0 YCIOBHUIO 3aJayM, MCCIEJOBaThb IIOJIYYEHHOE PELICHUE U
OLICHMBaTh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB; YMEHHE MOJAEIUPOBAThH
pealbHBIE CUTYallUH Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBbl IO YCIOBHIO 33Ja4H,
UCCIEN0BATh IIOCTPOEHHBIE MOJCIHA C UCIOJIB30BAaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yabTAT

YMeHue onepupoBaTh MOHATUSAMU: CpefiHee apupMeTHIeCcKoe, MeIuaHa,
HauOosnplllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCus,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOrO HabOpa; yMEHHME U3BIIEKATb,
MHTEPIPETHPOBATh HH(GOpPMAIMIO, TNPEACTABICHHYI0 B Talnuuax, Ha
quarpammax, rpadukax, OTpaskarollylo CBOWCTBA PeabHBIX IIPOLECCOB U
SBJICHUI; TIPEICTABIIATH HHPOPMALIHIO C TIOMOLIbIO TAaOIMIl U TUarpaMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE JaHHble, B TOM YHCIIE C NPUMEHEHUEM
rpaduyeckux METOJOB U  JJIEKTPOHHBIX  CpPEACTB; rpaduyecku

HucciaecagoBarb COBMCECTHBIC Ha6J'IIO)IeHI/I$I C I[OMOHIIBIO  JUarpaMm




paccerBaHMs U JUHEUHOU perpeccun

YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIy4aillHOE
CcOObITHE, BEPOATHOCTb CIYy4YaHOrO COOBITHS; YMEHUE BBIYHUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpadUUECKUX METOJO0B; NPUMEHATH
(bOpMyIBI CIIOKEHUST W YMHOXKEHHUS BEPOSTHOCTEH, (GOpMyiIy IOIHON
BEpOATHOCTH, hopmyny bepHyiin, koMOnHAaTOpHBIC GaKTHI U POPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEaTbHBIX COOBITHH; yMEHHE OIEepUPOBATH
MOHATUSIMM:  Cy4ailHass BETUYMHA, pacCHpellelieHue BepOATHOCTEH,
MaTEeMaTU4YeCKOe OXHUJAHUE, TUCIEPCUSI U CTAHAAPTHOE OTKJIOHECHHE
CIy4ailHOH BENWYMHBI, (DYHKUMM pacmpelneieHuss U  IJIOTHOCTH
PaBHOMEPHOTO, TIOKa3aTEJIbHOTO U HOPMAJIBHOTO paCIpeeIICHH;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpefeNieHudl Jis
pelIeHusl 3a/a4y; 3HAKOMCTBO C TIOHSATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBHIOOPOYHBIX HCCIEIOBAHUMN; YMEHUE TMPUBOIUTH MPHUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIIMX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SBIICHUSX; YMEHHE OIEPUPOBATH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWW, YHUCIO TMEepecTaHOBOK; OuHOM HproTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PACCYKACHUS TS PeLICHUS 3a7aY;
OIICHHUBATH BEPOSITHOCTH peaTbHBIX COOBITHIA, COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH l'IOJ'IyLIeHHHﬁ pe3yibTarT

YMeHue onepupoBaTh IOHATUSAMHU: TOYKa, NpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIja, IUIOCKUH Yroil,
JIBYTPaHHBIA yroj, TPEXTPaHHBIM YToJ, CKpELIMBAIOLIUECsS IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEeHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEW, yroi
MEXY NPSAMBIMHM, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU 0 MJIOCKOCTH, PACCTOSHUE MEXAY
IPSIMBIMHU, PACCTOSTHUE MEXKY IUIOCKOCTSIMH; YMEHHE UCIOIb30BaTh IIPH
pelIeHnn 3a1a4 U3ydeHHble (aKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIETO MHpa; CTPOMUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIBI0 T'€OMETPUUECKUX TOHATUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aa9YN
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YMeHue onepupoBaTh MOHATHUSAMH: IJIOHIAAL (UTyphl, 00bEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOIPaHHUKA,
KyO, mapajuienenumnen, npu3Ma, nupamuaa, (urypa M HOBEPXHOCTb

BpalleHus, MWINHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab




MOBEPXHOCTU MNUPAMUJBI, MPU3MBIL, KOHYyca, IMWIMHApA, 00BEM KyOa,
IPSIMOYTOJIBHOTO NapajljiesienuIeaa, MUpaMuabl, NpU3Mbl, LWIMHIpA,
KOHYCa, I111apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUsS KOHYCa U LIMIMHIpA,
IapaJuleJIbHbIE OCH WM OCHOBAHHUIO, CEYCHHUE 111apa, IUIOCKOCTH,
Kacaromasicss cdepbl, LUIUHAPA, KOHYCA; YMEHHE CTPOUTh CEYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTU
BpalICHUS, UX CEUYEHHUSI, B TOM YHUCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUECKUX (DUTYD, CAMOCTOSATEIBHO
dbopMynupoBaTh OMpeesieHns n3y4aeMbIX (DUTyp, BBIIBUTATh TUIIOTE3bI
O CBOHMCTBax W NMPH3HAKAX F€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OmpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccuukanuio Quryp mo
Pa3NUYHBIM TPU3HAKaM, BBINOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHEIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh MOHSITUSIMH: JIBIDKEHHE B  IMPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CAMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOa00Us, MOAOOHBIE (QUIYpbI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (UTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTCKTYpe; HCIIOJIb30BaTh T€OMETPUYECKUE OTHOIICHHUS
IpH pEIIeHWH 3a7ad9; HaXOJUTh T€OMETPUYCCKHE BEIUYHHBI (JTHHA,
yroi, IUomaab, o0bEM) TpHU peUIeHHH 3aJad U3 JPYruX Yy4eOHBIX
MIPEIMETOB M U3 PEATHHOMN JKU3HH; YMEHUE BBIYUCIATH TCOMETPHUCCKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIA[b, OOBEM, IUIOIMIAAh TOBEPXHOCTH),
UCTIONIB3YSl M3y4YeHHBIE (DOPMYJIBI M METOJBI, B TOM YHCJE: TUIOIIAIb
MOBEPXHOCTH MUPAMUbI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb cepsl;
00BEM KyDOa, TPSIMOYTOJIBHOTO MapaijiesienuIea, MUpPaMUIbl, PU3MEI,
WIMHApPA, KOHYyCa, Iapa; yMEHUE HaxOJUTh OTHOIIEHHEe O0O0BEMOB

1oJI00HBIX QUryp
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VYmMmenue ONCpHUpOBAThH MOHATUAMU: MIPAMOYTOJIbHAA CUCTEMAa KOOPAUHAT,
BEKTOp, KOOPJIUHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpAa HAa YHCIIO, Pa3joKEHHE BEKTOpa Mo Oas3ucy,
CKaJIIPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOM3BEACHUE, YroJl MEKIY
BCKTOpaMH; YMCHHE HCIIO0JIb30BaTh BeKTOpHBIﬁ n KOOp)]I/IHaTHI)Ifl METO
JUIS pEIICHWs TEOMETPUYECKMX 3ajJad W 3ajad JAPYruX YueOHbIX

IIPEAMETOB

13

YMeHnne BBIOMpATh MOAXOMAIIMN METOA JUIsl pEIIeHHs 3a7adu,




IIOHVMMAHHAE 3HAYMMOCTHM MAaTEMAaTHUKM B W3YYCHHHM TPUPOJHBIX U
OOLIECTBEHHBIX IIPOLECCOB U  SIBICHHUH; YMEHHE pPAacllo3HaBaTh
IIPOSIBJIEHUE 3aKOHOB MAaTeMaTUKM B HMCKYCCTBE, YMEHHME IPUBOAMTH
IIPpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCUHCKOM H  MHUPOBOU

MaTeMaTHYeCKOMN HaYyKHU




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

Koxn

1 Yucna v BBIYKCICHUS

1.1 Harypanbnsle u nensie yncna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

1o Panmonanbupie  ymcna. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOM, MPOICHTHI,
' OCCKOHEYHBIC MTEPUOUUCCKHUE IPOOH

13 Apudmernueckuil KOpeHb HaTypaibHOH creneHu. JeHcTBUs ¢ apupMeTHYECKUMHU
' KOPHSIMHM HaTypaJlbHON CTENEHU

14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ palMoHaIbHBIM MT0Ka3arenaeM. CBoMCTBa
' CTEIICHU

s CuHyC, KOCHMHYC M TaHI€HC 4YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa

1.6 Jlorapudm uncna. [lecaTnynHble U HATYpAIbHBIC JTOTapHUPMBI

HevictButenbHple  yucia. ApupMETHYECKHE OINepalud C JeHCTBUTEITbHBIMU
1.7 yuciaamu. [IpuOarkEéHHbIe BEIYMCIIEHUS, IPAaBUIa OKPYTJIEHUS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUM

1.8 [IpeoOpazoBanue BhIpaxeHUN

1.9 KommuiekcHsle yncna
2 YpaBHEHHS 1 HEPABEHCTBA

2.1 [{enble u 1poOHO-pallMOHANIbHBIE YPAaBHEHUS

2.2 HppauyroHanbHblEe ypaBHEHUS

2.3 TpuroHomeTpudecKkue ypaBHEHH

2.4 [ToxazarenbHbIE U TOTapuPMUUECKHE YpaBHEHUS

2.5 [lenpie u poOHO-palMOHATFHEIE HEPABEHCTBA

2.6 HppannoHanbHble HEPABEHCTBA

2.7 [TokazarenbHble U TOTapu(PMUUECKHE HEPABEHCTBA

2.8 TpuroHomeTprudecKkue HEPABEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH




2.11

Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. ONpeaeauTenb MaTpUILLbI

3 DOyHKINUH U TpaPUKH
31 OyHKU, crnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaumao oOpaTHBIC
' dbyuknun. YétHeie u HeuéTHbIe pynkumu. [leproanueckue GpyHKINN
OO6nactp ompeneneHuss W MHOXECTBO 3HaueHWH QyHkiuu. Hymum ¢ysknum.
32 [TpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHUU.
' MakcumymMbl ¥ MHHUMYMBI ¢GyHKkuud. HaumOonblnee M HauMeHbIee 3HAUYECHUE
(GYHKLINU HAa IPOMEKYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM M IedbIM Iokas3areneMm. E€ cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETICHU
34 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
3.6 Touku paspbiBa. AcuMnToTel TpadgukoB ¢yHkumid. CBoiicTBa  (yHKIHH,
' HEMpEepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TIOCIIE0BATEILHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccur. @opmyia ClI0XHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHajimsa
4.1 [TpousBonHas Gynkiuu. [Tpon3BoHbIE 3IEeMEHTAPHBIX HYHKINH
[IpuMeHeHHe TNPOU3BOAHON K MCCIEJOBAHUIO (YHKIUH Ha MOHOTOHHOCTh U
4.2 sKCcTpeMyMbl. HaxokieHne HanOoJIbIIero U HauMEHBIIEro 3HauYeHUs] (PyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa 1 JOruKa
5.1 MHoecTBO, onepanuy HaJl MHOKecTBaMu. J(narpammel Oiiniepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 Durypsl Ha IMIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE




7.3

MHOrorpaHHUKH

7.4

Tenan IIOBEPXHOCTHU BpAIICHHUA

7.5

KOOpI[I/IHaTBI " BCKTOPLI
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