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HHOACHUTEJIBHAA 3AIINCKA

Pabouas nmporpamma yue6HOro kypca «I'eomerpusi» 6a3oBoro ypoBHs ais oOydarommuxces 10 —11
KJlaccoB paspabotaHa Ha ocHoBe denepanbHOr0 TrocyAapCTBEHHOTO 00pa30BaTENbHOIO CTaHIApTa
cpeanero oOmiero oOpa3oBaHUs, ¢ y4ETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHHM, MPEIbSBISEMBIX K
MaTeMaTH4YeCKoMy OOpa3OBaHMIO, W TPAAMIIMN POCCHUICKOro oOpaszoBaHus. Peanmzaruss mporpamMmbl
o0ecreynBaeT OBJIAJICHUE KITIOUEBBIMUA KOMIIETEHIIMSAMH, COCTABISIONIMMU OCHOBY JJISI CAMOPA3BUTHUS U
HEMpPEephIBHOIO 00pa3oBaHusl, IEJIOCTHOCTh OOLIEKYJIbTYPHOTO, JHWYHOCTHOTO M I03HABATEIHLHOTO
Pa3BUTHSI TMYHOCTH 00YYAIOLIIXCSI.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca reOMETpUH Ha YpOBHE CpeAHero oomero oOpa3oBaHusi 00ycllOBIIEHA
MIPAKTUYECKOW 3HAYMMOCTHIO METANpEeIMETHBIX M IMPEAMETHBIX PE3yJbTaTOB OOYy4YEHHsS] T€OMETPHH B
HAmpaBJICHUW  JUYHOCTHOTO  pa3BUTUA  oOywarommxcs,  (opmupoBaHus  (QyHKIMOHATLHOU
MaTeMaTH4eCKOW T'PaMOTHOCTH, M3Y4Y€HHUS APYTUX Y4YeOHbIX MUCHUIUIMH. PaszButue y oOyuaromuxcs
MPABWIBHBIX TIPEJCTABICHUHA O CYIIHOCTH U MPOUCXOXKJICHUH TEeOMETPUYECKUX aOCTpaKIuii,
COOTHOIIEHUH PEaJbHOr0 M HAEaIbHOr0, XapaKTepe OTPa)xXCHHs MaTeMaTHYeCKON HayKoW SIBICHUN U
IIPOLIECCOB pEaJbHOIO0 MHpa, MECTE€ TIE€OMETPUM B CHCTEME HAayK M POJIM MaTeMaTU4eCKOTro
MOJICTUPOBAaHUSl B HAyYHOM IMO3HAHUM U B INPAKTHKE CIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOIO
MHUPOBO33PCHHUS YUAIIUXCS, a TAKKE Ka4ECTB MBIIUICHHS, HEOOXOAUMBIX JUUIS afanTallid B COBPEMEHHOM
oOmiecTBe.

I'eomerpust siBisieTCsl OJHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CpPEeTHEro o0Iero oOpa3oBaHUs,
TaK Kak o0ecreuyrnBaeT BO3MOXHOCTh U3YUYEHHS KaK JUCIMILIUH €CTECTBEHHO-HAYYHOU HAaNpaBICHHOCTH,
TaK U TyMaHUTapHOM.

Jlormueckoe MbluieHHe, (GOpMUpPYEMOe MpPU H3yUYEHUH OOYyYarolIMMHCS MOHATUHHBIX OCHOB
TEOMETPHH U MOCTPOCHHUH IIETIOYKU JIOTUYECKUX YTBEPKIACHUN B XOJIC PEIICHHUS TEOMETPUUECKUX 3a]1ad,
yMEHHE BBIIBUTaTh U OMNPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO HCHOJB3YIOTCS MPU pPEUICHUH 3a]ad
€CTECTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTHU U3 Kypca (DU3HKH.

YMeHue OpUEHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJb BO BCEX O0JIACTAX
JeSITebHOCTH uesoBeka. OpHUeHTalus YeI0BEKa BO BPEMEHU U MPOCTPAHCTBE — HEOOXOAUMOE YCIOBUE
€ro COIMAIbHOTO ObITUSA, (pOopMa OTpaKeHUS OKPYKAIOIIErO0 MHPA, YCIOBUE YCHEIIHOTO MO3HAHUS U
aKTUBHOTO TpeoOpa3oBaHusl JEHCTBUTENHHOCTH. OmnepupoBaHHE MPOCTPAHCTBEHHBIMU 00Opazamu
00BeIMHSET pa3Hble BUABI YUeOHOU U TPYIOBON IESATENbHOCTH, SBISETCS OJHUM U3 MPOPECCHOHATHHO
BaKHBIX KauyeCTB, MOATOMY aKTyalbHa 3anada (OpPMUPOBAaHUSA Yy OOYHYAIOIMIUXCS MPOCTPAHCTBEHHOTO
MBITIUICHHS KaK Pa3HOBUIHOCTH OOpPAa3HOTO MBIIIUICHUS] — CYIIECTBEHHOTO KOMIIOHEHTA B MOJATOTOBKE K
MPAKTUYECKON AESITENFHOCTY TT0O MHOTUM HAIPABIICHUSIM.

Ilens ocBoeHus mporpammbl yueOHOro Kypca «l'eomerpus»» Ha 0a30BOM YpOBHE OOydeHUS —
o011eo0pa3oBaTesIbHOE U OOLIEKYIBTYPHOE pa3BUTHE OO0yYaroMUXCs yepe3 oOecredeHrne BO3MOXKHOCTH
MPUOOPETEHUS U UCTIOIB30BAHUS CUCTEMATHICCKUX T€OMETPUICCKIX 3HAHUN U JICUCTBHM, CIICIIU(UIHBIX
Te€OMETPHH, BO3MOKHOCTH YCIIEITHOTO MPOJOIKEHHSI 00pa30BaHuUs M0 CIIEIIUATBLHOCTSM, HE CBSI3aHHBIM C
MIPUKJIATHBIM HCTIOJIb30BAaHUEM T€OMETPHH.

[Iporpamma mo reomeTpuu Ha 0a30BOM ypOBHE MpeAHA3HAUYEHA MJisi OOYyYalolIMXcs CpeaHeit
ITKOJIBI, HE WCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyJAHEHHN HAa YPOBHE OCHOBHOTO OOIIEr0 O0Opa3oBaHUS.
Takum oOpa3zoM, oOydaromuecs Ha 6a30BOM ypOBHE JOJKHBI OCBOUTH OOIIHE MaTeMaTHUYeCKUE YMEHUS,
CBSI3aHHBIE CO CTEIU(UKON TeOMETPUH U HEOOXOAMMBIC IS KU3HU B COBpeMeHHOM oOmectBe. Kpome
ATOr0, OHU MMEIOT BO3MOKHOCTh M3yYUTh T€OMETPUIO OoJiee TIyOOKO, €CIM B JajbHEHIIeM BO3ZHUKHET
HEOOXOIUMOCTh B TEOMETPUICCKUX 3HAHUSX B MPOPECCUOHATHHOU JIEATETLHOCTH.

JlocTukeHHe e OCBOCHHUS MPOrpaMMbl 00ECTIEUMBAETCS PEIICHHEM COOTBETCTBYIOIIMX 3aj1ad.
[IpuoputeTHpiMu 3amauamMu ocBoeHUs Kypca «['eomerpum» Ha 0azoBom ypoBHe B 10—11 kmaccax
SIBJISTFOTCSL:
dbopMUpoBaHHE TPEJCTABICHUS O TEOMETPHUM KaK YacTd MHPOBOW KyJIbTYphl M OCO3HaHHE €&
B3aUMOCBSI3HU C OKPYXKAIOIIUM MUPOM;



(¢bopMUpoBaHHE TPEJCTaBICHUS O MHOTOIPAaHHUMKAX M TeJaX BpalleHuss Kak O BaKHEUIINX
MaTEeMaTHYECKUX MOJIEISIX, TIO3BOJISIONINX OMKICHIBATh U H3y4aTh Pa3HbIE SIBICHUS OKPYKAIOIIETO MHUPA;
(dhopMUpOBaHHE YMEHHS PACIIO3HABATH HA YEPTEkKaX, MOJEISIX U B PEATbHOM MHPE MHOTOTPAHHUKH U
TeJa BpalleHUS;

OBJIaJICHHE METO/IaMHU PEIICHUS 3a7]a4 Ha TIOCTPOCHUS Ha M300PaKEHUSX MPOCTPAHCTBEHHBIX (PUTYD;
(hopMUpOBaHHE YMEHHS ONIEPUPOBATH OCHOBHBIMH MOHSATUSMHU O MHOTOTPAaHHHMKAaX U TellaX BpaIICHUS U
WX OCHOBHBIMU CBOWCTBAMH;

OBJIQJICHHE QJITOPUTMAMHU PEIICHUS OCHOBHBIX THIOB 3a/a4y; (OPMUPOBAHHUE YMEHHUSI TPOBOIUTH
HECJIO)KHBIE JOKAa3aTeNbHbIE PACCYXACHUS B XOJI€ PEIICHHS CTEPEOMETPUYECKUX 3ajad M 3ajad ¢
MIPAKTUYECKUM COJICPKAHUEM;

pa3BUTHE MHTEJUIEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH OOydaromuxcs, IO3HaBaTeIbHOM
AKTUBHOCTH, UCCIIEOBATEIIbCKUX YMEHHUM, KPUTUUHOCTH MBIIIJICHUS;

dbopmupoBanre (yHKIIMOHATBHOW TPAMOTHOCTH, PEJIEBAHTHOW TEOMETPHM: YMEHHE PACIIO3HABAThH
MPOSIBIICHUSI TE€OMETPUUECKUX TMOHITHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHbIX >KU3HEHHBIX
CUTyallUsiX W TPU U3YYCHUU JPYTrUX YyYEeOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH U
3aKOHOMEPHOCTEH, (HOpMyIHpOBaTh UX HA SA3BIKE I'€OMETPHUHM U CO3/1aBaTh I'€OMETPHUUYECKHE MOJEH,
MIPUMEHATh OCBOEHHBIN T€OMETPUYECKUM ammapar sl pelieHus MPaKTUKO-OPUEHTUPOBAHHBIX 3ajay,
HUHTEPIPETUPOBATH U OLICHUBATH IMOJTYYCHHBIE PE3yIbTAThI.

OTIMYUTENEHON 0COOCHHOCTHIO MTPOTPAMMEI SIBIISIETCS] BKIIFOUEHUE B KYpC CTEPEOMETPUHN B HaUYase
€ro M3yueHusl 3a7ad, pellaeéMblX HAa YPOBHE HHTYUTHBHOIO TMO3HAHUSA, U OMNpPElEIEHHBIM 00pa3oM
OpraHM30BaHHAs Pab0Ta HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJICHUS, CTUMYJIHpPYET NPOTeKaHWEe WHTYUTUBHBIX IPOLIECCOB, MOTHUBHPYET K JalbHEHIIEMY
M3YUYEHUIO MpPEeIMETa.

[Ipennourenue oTaaéTcsl HArISIHO-KOHCTPYKTUBHOMY METOAY OOyuY€HHSs, TO €CThb TeOPETUUYECKHE
3HaHUS UMEIOT B CBOEM OCHOBE YYBCTBEHHOCTH MPEAMETHO-TIPAKTHUECKOMN aesTesbHOCTU. Pa3Butue
MIPOCTPAHCTBEHHBIX MPEACTABICHUIN Y yYaluXcsl B Kypce CTepeOMETPUH MPOBOIUTCS 3a CUET PElICHUS
3a/lad Ha CO3/IaHHe MPOCTPAHCTBEHHBIX OOPa30B M 3aJa4 HA OINEPHPOBAHUE MPOCTPAHCTBEHHBIMH
oOpazamu. Coznanue oOpa3za MPOBOJUTCS C OMOPOM Ha HArSTHOCTh, a ONEpUpOBaHHE 00pa3oM — B
YCJIOBHSIX OTBJICUYEHHS OT HAIJISIIHOCTU, MBICJICHHOTO U3MEHEHHUS €r0 UCXOAHOTO COJEPIKaHMUS.

OcHoBHBIE cozepkaTenbHble JUHUU Kypca «I'eomerpun» B 10—11 knaccax: «MHOrorpaHHUKWY,
«IIpsimple W TUIOCKOCTH B TMpocTpaHcTBe», «Tema BpameHus», «Bekropsl M KOOpAWHATHI B
npocTpancTBe». GOpMUPOBAHUE JTOTHUECKUX YMEHHM pachpeenseTcss He TOJIbKO MO CoAepkKaTelbHbIM
JMHWSIM, HO | TI0 ToJ1aM 00y4YeHHUs Ha YPOBHE CPETHEro 00IIero o0pa3oBaHuUs.

Copepxanrie 00pa30BaHHS, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylibTaTaM OCBOCHHUS padodyeit
MpOrpaMMBbl, paclpefei€HHBIM 10 ToJlaM OO0Yy4YeHHUs, CTPYKTYpUPOBAHO TaKUM O0pa3oM, UTOOBI
OBJIaJICHUE TE€OMETPUYECKUMU TIOHATHUSMU M HaBBIKAMU OCYIIECTBISUIOCH TIOCIENOBATeNIbHO U
MOCTYMATeNIbHO, ¢ COOJIOJICHNEM NPHUHIMIA MPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAIIUCH B
OOIIYI0 CUCTEMY T'€OMETPUUYECKUX TMPEACTABICHUN O0YyYaroluXcs, paciupsas U yrinyonsas e€, oopasys
MIPOYHBIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha usyuenue reomerpun orsoaurcs 2 yaca B Heaento B 10 kiacce u 1 yac B Henenmto B 11 kitacce,
BCETO 3a JBa roja o0ydeHus - 102 yueOHBIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TIOHATHS CTepeoMeTpuu. Touka, mpsiMasi, IIOCKOCTh, MpocTpaHCTBO. [lonsTtHe 006
aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3aumHOe pacnonokxeHwe MNpsMBIX B INPOCTPAHCTBE: IIEPECEKAIOIIUECS, IapaJUIebHbIE WU
CKpeluBaromuecs npsmsle. IlapamienpsHOCTh NPSAMBIX U IUIOCKOCTEW B NMPOCTPAHCTBE: NapasuleibHbIE
IIPsIMBIE B IPOCTPAHCTBE; MAPALIEIbHOCTD TPEX NPAMBIX; IAPAJLIEIBHOCTD IPAMOM U IUIOCKOCTH. YTIIBI C
COHAIIPaBJICHHBIMU CTOPOHAMU; YIOJI MEXKIY NPSAMBIMHM B IpocTpaHcTBe. IlapamienbHOCTh MII0CKOCTEH:
NapajuiesIbHbIe IUIOCKOCTH; CBOWCTBA MNapajUIeNIbHBIX IIOCKocTed. lIpocTeimme mpocTpaHCTBEHHBIE
(Gurypsl Ha MWIOCKOCTH: TETPAdIp, KyO, MapayieNenuIe]; IOCTPOSHUE CEUCHUH.

[lepneHIUKYISIPHOCTh NPSAMOM W IUIOCKOCTH: IEPIEHIUKYISIPHBIE MpPSMbIE B IPOCTPAHCTBE,
IpsIMbIE MAapaJJICNbHbIE U MEPHEHIUKYIISIPHbIE K IUIOCKOCTH, MPU3HAK MEPIEHAUKYJIIPHOCTH MPSIMON U
IUIOCKOCTH, TEOpeEMa O NPSAMOM NEPIEHIUKYJAPHOU IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YIOJI MEXKIY
IpPSIMOM M IIOCKOCTBIO; JBYTPaHHBIM YIOJI, JUHEHHBIM Yros ABYrpaHHoOro yria. llepnenauxyisp u
HAKJIOHHBIE. PACCTOSHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE OT MPSIMOW 0 IIOCKOCTH, IMPOEKIHS
¢burypsl Ha MIOCKOCTh. [lepneHAMKYISIPHOCTh IUIOCKOCTEH: NpPU3HAK MEPIEeHINKYISPHOCTH IBYX
miockocTeil. Teopema o TpEX MepHeHaUKYJIIIpax.

MHOrorpaHHUKHU

IlonsiTiE MHOrOrpaHHMKAa, OCHOBHBIE 3JIEMEHTBl MHOTOTPAHHMKA, BBIIYKJIBbIE M HEBBIIYKIIbIC
MHOTOTPaHHUKH; pa3BEPTKAa MHOrOorpaHHuKa. [Ipusma: n-yroapHas npusma; rpaHd U OCHOBAHUS IIPU3MBIL;
npsiMas M HakJIOHHas Ipu3Mbl; OOKOBas U TIOJIHAs IOBEPXHOCTb Hpu3Mbl. Ilapannenenunern,
IPSIMOYTOJIbHBIM NapajuleNenunes M ero cpoiictBa. [lupammupa: n-yroiapHas nupaMuja, TpaHd H
OCHOBaHHE MUPaMHU/JIbl; OOKOBas U MOJIHAs TIOBEPXHOCTh [TUPAaMU/bI; IPaBUIIbHAS U yCeUEHHAs TMpaMHa.
DneMeHTHl IpU3Mbl U TUpaMubl. [IpaBriIbHbIE MHOIOIPAaHHUKU: TIOHSATHE PABUIBHOTO MHOTOI'PAaHHUKA;
IIpaBWIbHAs NPU3Ma W IPAaBWIbHAs NHUPaMHUA; NPaBUIbHAs TPEYroJIbHAs NMUPAMMIA W IIPABWIBHBIN
TeTpa’ip; KyO. IlpencraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTAdIp, JOJACKAdIp M HKOCAIP.
Ceuenus npu3Mbl U MIUPaMUIBL.

CuMMeTpHsl B IPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MPSIMOU, INIOCKOCTU. DIIEMEHTHI
CUMMETPHUHU B IUPaMHUJaX, NapajuleIeUIeaxX, TPaBUIbHBIX MHOTOTPaHHUKAX.

Bblunicnienue 37€MEHTOB MHOIOIPAaHHUKOB: pEOpa, aAuaroHanu, yrael. Iliomans OokoBoit
MOBEPXHOCTH M TOJHON MOBEPXHOCTH MPSAMON MpPHU3MBI, IUIOLIA/[b OCHOBaHWH, TeopeMa O OOKOBOH
MOBEPXHOCTH MpsiMOil mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH W IMOBEPXHOCTU MPABUIBHOMN
MUpaMHIbl, Teopema O Iulomiaan yced€HHod mnupamuabl. [lonstue o0 o6béme. OOBEM mNUpamMuibI,
IIPU3MBL.

[TogoOHubie Tema B mpocTpaHcTBe. COOTHOMICHHS] MEXIY IIOMAIIMUA TMOBEPXHOCTEH, 00bEMaMu
MOJTIOOHBIX TE.

11 KJIACC

Tesa BpauieHus

Hunuaapuyeckass  NOBEPXHOCTh,  0Opasyloliye  IWIMHIPUYECKONM  MOBEPXHOCTH,  OCh
HWIAHIPUYECKON MoBepXxHOCTU. L{UmuHAp: ocHOBaHMA M OOKOBas MOBEPXHOCTh, OOpa3yrolias U OCh;
ionaib 60KOBOM U MOJTHON MOBEPXHOCTH.

Konundeckasi TOBepXHOCTh, 00pa3yroine KOHUIECKONH MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOU
noBepxHocTu. KOHyc: OCHOBaHME W BEpIIMHA, 0Opa3yromas W OCh, IUIONAJAh OOKOBOW W TIOJIHOU
MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIolIie U BEICOTA; OCHOBAaHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, JMamMeTp; IIouaab MOBEpXHOCTH cdepbl. BzanMHoe pacnonoxeHue
cdepsl U IIIOCKOCTH; KacaTelbHasl IJIOCKOCTh K cdepe; miomanasb cepsl.

N300paxkenue Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka MIMHApPaA U KOHYCA.



KomOuHnanuu Tten BpamieHWs U MHOTOTPAHHUKOB. MHOTOTpPaHHUK, ONHCAHHBIM OKOJIO cgepsl,
cdepa, BIMCaHHAs] B MHOTOI'PAHHUK, WM TEJIO BPAIIEHUS.

[Tonatue 06 o0bEMe. OcHOBHBIE cBOiicTBa 00bEMOB Ten. Teopema 06 00BEME MPSIMOYTOIBHOTO
napasuiesnienunesia u ciueacTsus u3 He€. O0bEM nuianHapa, konyca. O0bEM mapa U miomasb chepsl.

[TonoOHuble Tena B mpocTpaHcTBe. COOTHOLICHUS MEXIY IUIOMIAISIMH MOBEPXHOCTEH, 00bEMaMU
MOIOOHBIX TEI.

Ceuenunss nunuHApa (MapajuieNbHO W NMEPHEHAUKYIISIPHO OCH), CEYEHMsI KOHyca (IapajuiesIbHOE
OCHOBAHHIO U NMPOXOJAIIEe Yepe3 BEPIINHY), CEYEHNUS 1apa.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

BexTop Ha mimockocty U B npocTpancTse. Ci105keHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA
Ha 4uciio. Pa3noxxkenue BekTopa mo TpEM HEKOMIUIaHApHbIM BekTtopaM. [IpaBuino mapaiuienenunena.
Pemenue 3amay, CBA3aHHBIX ¢ IPUMEHEHUEM IIPABWII ACHCTBUM ¢ BeKTOpamu. [IpsMoyronpHas cucrema
KoopauHaT B npocTtpaHcTBe. Koopaunats! Bekropa. [Ipocreiimume 3a1aun B KoOopauHaTaX. YTOJI MEXKIY
BeKTOpaMu. CKaJsipHOE MTPOU3BEACHNUE BEKTOPOB. BhlunciIeHre yrioB MEXy IPSIMBIMU U TUIOCKOCTSMH.
KoopaunaTHO-BEKTOPHBII METOA P PELIEHUH F€OMETPUUECKUX 3aau.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMHHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE  pe3ylbTaThl OCBOSHHUS MPOrpaMMbl  ydeOHoro mpeamera «MareMaTHKa
XapaKTEPU3YIOTCA:

I'paxxaanckoe BociuTaHme:

c(OpPMHPOBAHHOCTHIO TPAXKIAHCKON MO3UIMHU O0YyYarollerocs Kak aKTUBHOTO M OTBETCTBEHHOIO
YJIeHa POCCHUKCKOTO OOINeCTBa, MPEICTAaBICHHEM O MAaTeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SABICHUH, IPOLEAYp I'Pa)kIaHCKOro 00IIecTBa (BBIOOPHI, OIPOCHL U Mp.), YMEHHEM
B3aMMO/ICHCTBOBATH C COIMATBLHBIMUA HHCTUTYTAMHU B COOTBETCTBHH C UX (DYHKIUSAMU U HA3HAUCHHUEM.

IIaTprnoTHyeckoe BOCIUTAHHUE:

c(OPMHUPOBAHHOCTBIO POCCHHMCKON T'Pa)KAAHCKOM WICHTUYHOCTH, YBAXECHHUS K MPOILIOMY H
HACTOSILIEMY POCCUHCKOM MaTE€MAaTHUKH, LIEHHOCTHBIM OTHOLIEHUEM K JOCTHXKEHHMSIM POCCHUHUCKHX
MAaTEMATUKOB M POCCUKMCKOM MAaTEMATUYECKOW IIKOJbI, K MCIOJb30BAHUIO ITUX JOCTUKEHHI B JIPYTHX
HayKaX, TEXHOJIOTHIX, Chepax IKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHHEM JIyXOBHBIX LIEHHOCTEW pPOCCHICKOro Hapojaa; chOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHHUS, STUYECKOTO IMOBEJICHUS, CBSI3aHHOTO C MPAKTHUYECKUM MPUMEHEHHUEM JOCTI)KCHUN HayKu U
JeSITENIbHOCTBIO YYEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/1a B IOCTPOCHHUE YCTONYUBOTO Oy TyIIEro.

JcTeTH4YeCcKoe BOCIIUTAHHE:

3CTETUYECKUM OTHOIIEHHEM K MHpY, BKIIOYas 3CTETUKY MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a7a4, pCEIICHUH, pACCYKICHUH; BOCIPUUMYHBOCTHIO K MATEMAaTHUYECKUM AaCleKTaM
Pa3JINYHBIX BUJIOB HCKYCCTBA.

Du3uyecKoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTeMaTHYeCKHe 3HaHUS B HHTEpecax 3/I0pOBOTO U
Oe3omacHOr0 oOpa3a >KM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO (3I0pOBOE MHTAHHE,
cOamaHCUPOBAHHBIA PEXUM 3aHATUN M OTHbIXa, peryjspHas (u3nueckas aKTUBHOCTH); (PU3HMUECKOro
COBEPLICHCTBOBAHMS, IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIIBHON €SI TEIBHOCTHIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS; MHTEPECOM K Pa3IUYHBIM cdepam
npoeccuoHabHON JIEATENIbHOCTH, CBSA3aHHBIM C MaTeMaTHUKOW M €€ NPUIIOKEHUSIMH, YMEHHEM
COBEpIIaTh OCO3HAHHBIA BBHIOOp Oynymiel mnpodeccuu W peanu30BBIBATH COOCTBEHHBIE KU3HEHHbBIC
IUTaHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHUYeCKOMY OOpa30BaHUIO M CaMOOOpa3OBaHUIO Ha
MPOTSHDKEHUM BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B PEIICHUM MPAKTHUUECKUX 3a/]au
MaTeMaTHUYE€CKON HAIpPaBJICHHOCTH.

JK0JI0rHYecKOe BOCIIUTAHME:

c(HOPMUPOBAHHOCTBIO ~ DKOJIOTHYECKON  KyJbTYpPhl, TOHUMAHHUEM  BIMSHHUS  COIIHMAJIBHO-
SKOHOMHYECKUX MPOIIECCOB HA COCTOSIHHE MPUPOAHON U COIMATBHON Cpebl, OCOZHAHUEM TII00aTBLHOTO
XapakTepa HKOJOTHYECKUX MPOOJIeM; OpUEHTAllMe Ha TMPUMEHEHHE MaTEeMaTUYeCKMX 3HAHWUW s
pelieHus 3a7ad B 00JACTH OKPYXKAIOMIeH Cpe/bl, MIIAHUPOBAHUS MOCTYNKOB M OICHKH UX BO3MOXKHBIX
MOCTIECTBUH ISl OKPY>KAIOIIEH CpeIbl.

IleHHOCTH HAYYHOTO NMO3HAHMSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOIIECTBEHHOW MPAKTUKH, MOHMMaHHEM MaTeMaTHUYECKON HAyKu KakK CQepbl 4YeIOBEYECKOU
JIEATEIIbHOCTH, 3TANoOB €€ Pa3BUTHS W 3HAYMMOCTH MJIA PAa3BUTHUS LUBUIM3AIMU; OBJIAJICHUEM S3BIKOM
MaTeMaTUKd M MaTE€MaTUYECKOM KyJIbTypol KaK CpEACTBOM I[IO3HAHMS MHpPA; TOTOBHOCTHIO
OCYIIECTBIATh MPOEKTHYIO U UCCIIEA0BATENBCKYIO NEATEIBHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATbBI



MertanpeaMeTHble pe3yNbTaThl OCBOCHHUS TPOTpaMMbl  yueOHOro mpeamera «MareMaTuka
XapaKTepU3yIOTCSl OBJAJCHUEM YHHUBEPCAIbHBIMU HO3ZHAGAMENbHBIMU OCliCMBUAMY, VHUBEPCANbHbIMU
KOMMYHUKAMUBHLIMU OCUCMBUAMU, YHUBEPCATbHLIMU PE2YIAMUBHBIMU OCUCTNEUAMU.

1) Vnusepcanvnvie noznaseamenvhwvie Oeiicmeus, obecneuusarom @opmuposanue 0a306vlx
KOCHUMUBHLIX ~Npoyecco obyuarowuxca (oceoenue Mmemooo8 MNOZHAHUAL OKPYHCaAowe2o Mupa,
npumMeHeHue 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHut pabomamsos ¢ uHgopmayueti).

ba3oBble Jlornyeckue 1eMCTBHUA:

BBISIBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIE MPU3HAKKM MAaTEMaTUYEeCKHMX OOBEKTOB, MOHSITHH,
OTHOIICHUN MEXIy NOHATUAMU; (POPMYIUPOBATH ONPEAEICHUS OHATUIN; YCTAHABIMBATh CYIIECTBEHHBIN
MPU3HAK KJIacCH(pUKaLKU, OCHOBAHUS U1 0000IIEHUS M CPAaBHEHUS, KPUTEPUH NIPOBOJAUMOTO aHAIIN3A;
BOCIIPUHMMATh, (OPMYIHPOBATh M MPeoOpa30BHIBATh CY)KICHHS: YTBEPAUTEIbHBIE M OTpHULIATEIILHBIC,
€IMHUYHBIC, YaCTHBIC U OOIINE; YCIOBHEIE;

BBISIBJISITh MATEMAaTUYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TPOTHBOpeuHss B (akTax, TaHHBIX,
HAONIOACHUSAX W YTBEPXKACHUSX; TMpemiaraTb KPUTEPUW Ui BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;

JIeNIaTh BBIBOJBI C MCIOJIb30BAHHWEM 3aKOHOB JIOTHKH, NEAYKTHBHBIX M MHIYKTUBHBIX YMO3aKIIOUYCHHH,
YMO3aKJIIOUEHUH 10 aHAJIOTHH;

MPOBOJIUTh  CAMOCTOSITENIFHO JIOKA3aTeNIbCTBA MATEeMAaTUYECKUX YTBEPXKICHHH (NIpsIMBIE W OT
MIPOTUBHOTO), BBICTPAWBATh APTyMEHTAIMIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI; OOOCHOBBIBATH
COOCTBEHHBIE CYKJICHUS U BHIBOJIbI;

BbIOMpaTh CIoco0 perieHus yueOHOW 3ajauM (CpaBHUBATh HECKOJIBKO BapHAHTOB PEILICHUS, BHIOMPATH
HanboJee MOAXOIAIMNIN ¢ yUETOM CAMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBarejhLCcKue AelicTBHA:

WCIIOJIb30BaTh BOIPOCHI KaK HCCIIENOBATENbCKUM MHCTPYMEHT IO3HAHUS; (OPMYJIUPOBATH BOIPOCHI,
¢buKkcupyromye IpoTuBopedre, NpodieMy, yCTaHaBIMBAaTh UICKOMOE U JaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

MIPOBOAUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN HAKCIEPUMEHT, HCCJIEIOBAaHUE IO YCTAHOBJICHUIO
0COOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHUS, NPOILECcCa, BBIABICHUIO 3aBUCHMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSIMH, IPOLIECCaAMU;

CaMoCTOATENbHO (OPMYJIUPOBATh OOOOIIEHNS U BBIBOJBI 110 pe3yJibTaTaM IMPOBEAEHHOTO HAaOIIONCHUS,
WCCIIeZIOBAHMSI, OIICHUBATh JOCTOBEPHOCTH MOJTyUYEHHBIX PE3YIHTATOB, BEIBOJAOB M 000OIICHHIA;
MIPOTHO3UPOBATHh BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAK)KE BBIIBUTATh MIPEIIOJIOKEHUS O €T0 Pa3BUTHH B
HOBBIX YCJIOBHSIX.

PabGora ¢ unpopmaumeii:

BBISBJIATH JeUIUTHI MHPOPMAIIUHU, TAaHHBIX, HEOOXOTUMBIX ]I OTBETa HAa BOMPOC W IS PEIICHHS
3a/1a4u;

BBIOMpaTh MH(OPMAIMIO U3 HCTOYHHKOB PA3IMYHBIX THUIIOB, aHAIM3UPOBATH, CHUCTEMATH3UPOBATH H
HMHTEPIPETUPOBATH HHPOPMAITUIO Pa3IUYHBIX BHIOB U (OPM MPEICTABICHUS;

CTPYKTYpUPOBaTh HH(OPMAILIHIO, TPEJICTABIATH €€ B Pa3IMUHBIX (opMax, WITIOCTPUPOBATEH TpaduiecK;
OILICHHUBATh HAAEKHOCTH MH(POPMAIIHH 10 CAMOCTOATEIHHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHhusepcanvHvle KOMMYHUKAmMUGHble Oelicmeus, 00ecneuusarm Cc@opmupo8aHHOCmb
COYUANBHBIX HABBLIKO8 00YYAIOUWUXCA.

Oo0wmenne:

BOCIIPHHUMATh M (OPMYIIHPOBATH CYKICHUS B COOTBETCTBHM C YCIOBHSMH M IIEJSIMH OOILIEHHUS; SICHO,
TOYHO, TPAMOTHO BBIPA)KATh CBOIO TOYKY 3PEHHSI B YCTHBIX M MHCHMEHHBIX TEKCTaX, aBaTh MOSICHECHUS
0 X0y pelICHHs 3a1a4l, KOMMEHTUPOBATh MOJTyYSHHBIH Pe3yIbTaT;

B X0/A€ OOCYXIEHHsS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl, MPOOIEMbl, pelaeMoit
3a/lay¥, BBICKA3bIBaTh WJCH, HAICICHHBIE HAa TOUCK PEIICHHUS; COMOCTABISITh CBOU CYXICHHUS C
CYXJICHUSIMH JIPYTUX YYaCTHUKOB JHajiora, OOHApy)XWBaTh pasziIHMuue W CXOACTBO TIIO3WIHI;, B
KOppeKTHOH opMme GopMyIHpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHHUS;

MIPEJICTABIATh PE3yNbTAThl PEUICHUS 3a/1adM, IKCIIEPUMEHTA, UCCIIEeIOBAHUS, MIPOEKTa; CaMOCTOSITELHO
BBIOMpATh (pOpMaT BBICTYIUIEHUS C YUETOM 3ajjad MPE3EHTAMU U OCOOCHHOCTEN ayAUTOPUH.



CoTpyannuecTBo:
MOHMMaTh W HCIOJB30BAaTh NPEUMYIIECTBA KOMAHAHOM M WHAMBHUIAYaJIbHOH paOOThl NpU pEIICHUU
y4eOHBIX 3aJa4; MPUHUMATh LEJIb COBMECTHOM NeATEIbHOCTH, TUIAaHUPOBATh OPraHU3allli0 COBMECTHOM
paboThl, pacnpeaensTb BUAbI PadOT, JOrOBapUBAThHCS, OOCYXIaTh NPOIECC U pe3yiabTaT padoThl;
000011aTh MHEHHST HECKOJIBKHUX JTIOAEH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (0OCYXIeHHs, OOMEH MHEHUH, «MO3TOBBIE IITYPMBD» M
WHBIC); BBITIOJHATH CBOIO YacTh pPabOTBl M KOOPAMHUPOBATH CBOM NEHCTBHS C JPYTMMHU UJICHAMHU
KOMaH/Ibl; OIICHHBATh KAYECTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHSIM, cPOPMYITUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBHSI.

3) Yuueepcanvuvie pezynamuenwvie Oeticmeus, obecneyusaiom GopmMuposanue CMbICI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusanms:
COCTaBJIATH IJIaH, AJITOPUTM PELICHUS 3aJ]auu, BHIOUPATh CIIOCO0 PEeIIeHUs ¢ yUETOM UMEIOLIUXCS
pPEeCypcoB B COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEILICHHA C
yu€TOM HOBOI HH(pOpMAIHH.

CaMOKOHTPOJIb:
BJIQJICTh HABBIKAMH TIO3HABaTENILHOW pe(IeKCHH KaK OCO3HAHMS COBEPIIACMBIX JICHCTBHHA U
MBICIMTEIbHBIX MPOLECCOB, HMX pPE3YyJbTaTOB; BIAJETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS
mporiecca M pe3yibTara pelieHns MaTeMaTHIECKOW 3a1auu;
MPEIBUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH TPH PEIICHHH 3a/1a4H, BHOCHTH KOPPEKTHUBBHI B
JeSITeIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JAaHHBIX, HAWIEHHBIX OIIMOOK, BBISIBICHHBIX
TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE pE3yJbTaTa LEIU M YCJIOBUAM, OOBSACHATH HPUYUHBI JOCTHKEHHUS WU
HEIOCTHXEHHS PE3YIbTAaTOB AESTEILHOCTH, HAXOIUTh OMINOKY, aBaTh OLEHKY TPUOOPETEHHOMY OMBITY.

HNPEAMETHBIE PE3YJIBTATbHI

10 KJIACC

OnepupoBarh MOHATHAME: TOYKA, MPSAMasi, TNIOCKOCTb.

[TpuMeHsTh aKCHOMBI CTEPEOMETPHH U CIICACTBUS M3 HUX MPH PEIICHUH T€OMETPUUECKUX 3a/1ad.

OnepupoBarh MOHATHIMHE: MAPALICITBHOCTh U MEPICHAUKYISAPHOCTH MPSAMBIX U TUNIOCKOCTEH.

KnaccuduimpoBath B3aMMHOE PACIIONOKEHHE IPSIMBIX M IIOCKOCTEH B MPOCTPAHCTBE.

OmnepupoBath MOHATUSMU: IBYTPAHHBINA YTOJI, TPAHU JIBYTPAHHOTO YTJIa, peOpo IBYTPaHHOTO YIJIa;
JMHEWHBIN YTOJI JBYTPAaHHOTO YIJIa; TpalyCHass Mepa JIBYyTPaHHOTO yTJa.

OnepupoBarh MOHATUSMU: MHOTOTPAHHUK, BBITYKJIBIA U HEBBITYKJIBIH MHOTOTPAHHHK, DJIEMEHTHI
MHOTOTpaHHHKA, TPABUIIbHBII MHOTOTPaHHUK.

Pacrio3naBaTh OCHOBHBIC BHIBI MHOTOTPAHHHKOB (TUpaMua; TMPU3MA, TPSIMOYTOJBHBIN
napajuiesenumnes, Kyo).

KnaccuduiupoBaTe MHOTOTPAaHHUKH, BBIOMpasi OCHOBAaHUS IS KIACCU(PUKAIMU (BBIMYKIBIC H
HEBBIMYKJIbIC MHOTOTPAHHHWKH; TPABUJIbHBIE MHOTOTPAHHUKH; TPSMbIE W HAKIOHHBIC IPU3MBI,
napaieNenune/ibl).

OnepupoBath MOHATHAMH: CEKYIIask TUIOCKOCTh, CEUYCHHE MHOTOTPAaHHUKOB.

OOBSCHATH MPUHIIUITBI TOCTPOSHUS CEUCHUH, UCIIONIB3YSI METO/I CIIEIOB.

CTpouTh CEYCHHSI MHOTOT'PAHHHUKOB METOJIOM CIICJIOB, BBITIOJNHATE (BBIHOCHBIC) TUIOCKHE YCPTEKH
13 PUCYHKOB MPOCTBIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pematp 3amaun Ha HaxXOXKICHHE TEOMETPUYCCKUX BEIMYMH TI0 00paslaM WU aJlropuTMam,
MIPUMEHSISI U3BECTHBIE aHATUTUYECKHUE METOMBI MPHU PEIICHUU CTAaHAAPTHBIX MaTeMaTHYECKHX 3a/7ad Ha
BBIYHCIICHUE PACCTOSHUHN MEXTy ABYMSI TOYKAMHU, OT TOYKHU JIO IPSIMOM, OT TOYKH JIO TUTOCKOCTH, MEKIY
CKPEIIHUBAIOIIUMHUCS TTPSIMBIMHU.

Pematp 3amaun Ha HaxXOXICHHE TEOMETPUYCCKUX BEIMYMH TI0 00paslaM WU aJlropuTMam,
MIPUMEHSISI U3BECTHBIC aHATUTUYECKHUE METOMBI MPHU PEIICHUU CTAaHAAPTHBIX MaTeMaTHYECKHX 33734 Ha



BBIUHUCIICHUE YIJIOB MEXAY CKPELIMBAIOLUIMMUCS MPSMBIMHM, MEXIY HPSIMOH M IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMU, IBYI'PAHHBIX YIJIOB.

Bobuncnare 0o0bEMBI M IUIOLIANM TOBEPXHOCTEH MHOTOIPAaHHHKOB (TMpU3Ma, MUPaMUAa) C
IpUMEHEHHEM (OpMYJI; BBIYMCIATH COOTHOLIEHHS MEXIY IUIOMIAJIMH IOBEPXHOCTEH, 0O0bEMamMu
M0IOOHBIX MHOTOTPAHHUKOB.

OnepupoBarh NMOHATHAMHM: CHMMETPHsS B IPOCTPAHCTBE; LEHTP, OChb U INIOCKOCTh CHMMETPHH;
LEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPBHI.

W3Bnekath, mnpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATh HHGOPMALMIO O IPOCTPAHCTBEHHBIX
reOMEeTpUUECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKaX U PUCYHKAX.

[IpumMensaTh reoMerpuyeckre (paxThl sl pEIIEHUs] CTEPEOMETPUUECKUX 3a/1ad, MPEaIoIararIinx
HECKOJIBKO LIIaroB PeIIeHHs, €CJIM YCIOBUS PUMEHEHUS 3a/1aHbl B SIBHOU (opMme.

[IpuMeHATh IpOCTENIINE IIPOrPAMMHBIE CPEIACTBA U AIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHCTEMBI
IIPYU PELICHUN CTEPEOMETPUUYECKUX 3a/1ad.

[IpyBoauTE IpHUMEpPB MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IPHUPOJAE U KU3HH, PACIO3HABATH
IIPOSIBJIEHUE 3aKOHOB '€OMETPUH B UCKYCCTBE.

IIpuMeHTh TOJIyYEHHBIE 3HAaHUS Ha NIPAKTUKE: aHAJIIM3UPOBATh PEAJIHBIC CUTYAllUN U IPUMEHSITh
W3yYeHHBIC TIOHSATHS B IPOLECCE IMOMCKA PEIICHHS MaTeMaTH4eCKu C(HOPMYIHMPOBAHHOM IMPOOIEMBI,
MOJICJIMPOBATh peajbHbIE CHUTyallud Ha S3bIKE I'€OMETPHUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
HCII0JIb30BAHUEM T'€OMETPUUYECKUX IOHSATHM M TEOpeM, ammapara aiareOpbl; pelaTh MpaKkTHYECKHE
3a/1a4M, CBA3aHHbIE C HAXOKICHUEM I€OMETPUUECKHUX BEIIMYHUH.

11 KJIACC

OmnepupoBaTh MNOHATUSAMH: LMJIMHAPHYECKAs IIOBEPXHOCTh, O0Opasyroliue IMIMHAPUYECKON
MOBEPXHOCTH; IWJIMHAP; KOHUYECKas MOBEPXHOCTb, 0Opa3ylolIre KOHHYECKOH MOBEPXHOCTH, KOHYC;
cdepuyeckas HOBEPXHOCTb.

Pacno3naBats Tena BpameHus (IIUIMHAP, KOHYC, cepa u map).

OOBACHATH cLIOCOOBI MTOJYYSHUS TEJ BPALEHHUS.

KnaccudumpoBats B3auMHOE pacionoKeHne chephl U TNIOCKOCTH.

OmnepupoBaTh MOHATUAMU: LIAPOBOM CErMEHT, OCHOBAaHHE CEIMEHTA, BHICOTA CETMEHTA; IapOBOH
CJIOM, OCHOBAHKE IIAPOBOIO CJI0s1, BBICOTA IIAPOBOIO CJIOS; IIAPOBOM CEKTOP.

Bbruncnare 00bEMBI M IUIOIAAM IOBEPXHOCTEH TeJl BpallleHHs, TI'E€OMETPUYECKHUX Tel C
pUMEeHEHHEM (HOpMYI.

OmnepupoBaTh MOHATUSAMHU: MHOTOTPAHHUK, BIUCAHHBIA B cepy M ONMCAaHHBIA OKOJIO CQepsl;
cdepa, BMCaHHAs B MHOTOI'PAaHHUK MJIH TEJIO BpPAIIECHUSI.

BBIUUCIATE COOTHOIIEHHSI MEXKTY TIIOMIAIMH ITOBEPXHOCTEH M 00bEMaMH TTOIOOHBIX TEII.

N306pakaTh u3ydaemblie GUTYyphbl OT PYKH U C TPUMEHEHHEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MIIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD: BUJ CBEPXY,
cOOKY, CHU3Y; CTPOUTH CEUCHHS TEJI BPALICHHUS.

W3BnekaTh, WHTEPIPETHPOBATH M MPEeoOpa3oBBIBATh WHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECcKUX (PUTypax, MPeICTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

OmnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbImonHATE JEHCTBUSA CIOXKEHHS BEKTOPOB, BBHIYMTAHHMS BEKTOPOB M YMHOXKEHHs BEKTOpa Ha
YHCII0, OOBSCHATH, KAKUMH CBOWCTBAMH OHH 00JIaatoOT.

[TpuMeHsATH NpaBUIIO Mapasiesenunesa.

OmnepupoBaTh TMOHATHSIMHU: JIEKAPTOBBI KOOPAMHATHI B TPOCTPAHCTBE, BEKTOP, MOIYJh BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpPA, Yrojdl MEXIY BEKTOpaMH, CKaJIIpHOE MpPOU3BEACHUE
BEKTOPOB, KOJUTMHEAPHBIC U KOMITJIAHAPHBIE BEKTOPEI.

HaxoauTe cyMMy BEKTOPOB M TpPOM3BEIEHHE BEKTOpa Ha YHCIO, YroJl MEXIy BEKTOpamH,
CKaJISIpHOE TIPOU3BENICHIE, PACKIIAIBIBATE BEKTOP 10 IBYM HEKOJTMHEAPHBIM BEKTOPaM.

3aaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapPTOBON CHCTEME KOOPAMHAT.

[TpumensTh reoMeTpudeckre (pakThl ISl pEIICHUS] CTEPEOMETPUIECKUX 3a/1ad, MPEIIOoIararimx
HECKOJIbKO LI1aroB peIIeHHs, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.



Pewrats npocreiine reoMeTpUIecKUe 3a1a4 Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METO/A.

Pematsp 3a1aun Ha JOKA3aTEIBCTBO MAaTEMAaTUYECKUX OTHOLIEHUN M HAXOKICHUE T€OMETPHUECKUX
BEJIMYUH MO 00pa3laM WM alropuTMaM, MPHUMEHSS W3BECTHBIE METOABI NPU PEIICHUH CTaHIAPTHBIX
MaTeMaTUYECKUX 3a7a4.

[IpuMeHATH TIpOCTEHINNE NMPOTPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBbI
IIPU PELIEHUH CTEPEOMETPUYECKUX 3a1a4.

[IpuBoguTE IIpPUMEPBHI MAaTEMATHUYECKUX 3aKOHOMEPHOCTEW B NPUPOAE M KU3HHU, PACIIO3HABATH
IIPOSIBJICHUE 3aKOHOB I'€OMETPHUH B UCKYCCTBE.

[IpuMeHATH MOIyYEHHBIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATh PEAJIbHBIC CUTYALMU U IPUMEHSATH
U3y4YEHHBbIE TOHATHS B IPOLECCE IMOMCKA PELICHUs MaTeMaTU4eCKU C(HOPMYJIMPOBAHHOM IMPOOIEMBI,
MOJCJIMPOBATh DPEAJbHBIC CUTyallUd Ha S3bIKE TI'E€OMETPHUM, HCCIEAOBATh I[IOCTPOCHHBIE MOJEIH C
UCIOJIb30BAHUEM TE€OMETPUUYECKMX IOHATUM M TeopeM, ammnapaTa aiareOphl; pemaTh MNpPaKTHUYECKue
3a/1a4i, CBA3aHHBIE C HAXO0KICHUEM I€OMETPUYECKUX BEIIMUHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne n/m  HauMmeHoBaHue pPa3aeioB U TEM IPOrpaMmMmabl

1 BBenenue B crepeoMeTpuro

HpHMHC " IJIOCKOCTH B IIPOCTPAHCTBE.

2 [TapaniaenbHOCTb NPSAMBIX U IJIOCKOCTEN

3 [leprieHAUKYIAPHOCTH MPSIMBIX U MIIOCKOCTEH
4 VYTIIBI MEXIY TPSIMBIMU U IFIOCKOCTSMUA

5 MHororpanHuku

6 OOBEMBI MHOTOTPAaHHUKOB

7 IToBTOpEHME: ceueHus, pacCTOSIHUS U YIJIbI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KosanuyectBo 4yacos
Konrpoabusie  IIpakTunyeckue

Beero padoThI padoThI
10
12 1
12
10 1
11 1
9 1
4 1
68 5 0

duekTpoHHbIE (LM pPOBbHIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

bu6mmorexa [IOK
https://m.edsoo.ru/1¢209e37
bu6nuoreka [JOK
https://m.edsoo.ru/1¢209¢37
bu6mmoreka [IOK
https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
https://m.edsoo.ru/1¢209¢37
bu6mmorexa [IOK
https://m.edsoo.ru/1¢209e37
bu6mmorexa [IOK
https://m.edsoo.ru/1¢209¢37
bu6nuoreka [JOK
https://m.edsoo.ru/1¢209e37



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

11 KUIIACC

Nen/m  HammeHoBaHMe pa3/iesioB H TeM NPOrPaMMbI

1 Tena BpaieHus
2 O0BEMBI TEN
3 BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE

[ToBTOpeHnue, 06001IeHNE, CHCTEeMAaTH3aIUs
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

4

KoaunuecTBO 4acoB

KouTpoJabHbie IpakTHyeckne
Bcero

padoTbl padoThI
12
5 1
10 1
7 1
34 3 0

JIeKTPOHHBIe (LM (pPOBbIE)
o0pa3oBaTe/IbHbIEe PeCypChI

bu6nuoreka [JOK
https://m.edsoo.ru/1¢209¢37
bu6mmorexa [IOK
https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
https://m.edsoo.ru/1¢209¢37
bu6mmoreka [IOK
https://m.edsoo.ru/1¢209e37



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

ITOYPOYHOE IINTAHUPOBAHUE
10 KUIACC

Ne

n/n

10

Tema ypoka

OcHOBHbIE IOHATHS CTEPEOMETPUHU: TOUKA,
npsiMasi, MI0CKOCTh, MpocTpaHcTBo. [IpaBuna
M300paXCHMS Ha PUCYHKAX: N300paKCHHUS
TUIOCKOCTEH, MapaijieIbHbIX MPSIMBIX
(OTpe3KOB), cepeIMHbI OTpe3Ka

IHousTus: MEpECCKArIMECH IIIIOCKOCTH,
NEPECCCKAOIMUCCA IpsAMad U IJI0CKOCTb

INousTus: nepeceKkaromuecs miIoCKOCTH,
nepeceKarommecs npsamMas u rmioCKOCTb

3HAKOMCTBO C MHOTOI'paHHUKaMH, U300pakeHne
MHOTI'OI'PAaHHMKOB Ha PUCYHKaX, Ha
IIPOEKIIMOHHBIX YepTEkKaX

HavanbHbie cBeieHUS 0 KyOe U TupaMuie, uxX
pa3BEépTKU U Moaenu. CeueHusi MHOTOTPaHHUKOB

HauanbHbie cBeieHUs 0 KyOe U mupamujie, ux
pa3BépTKU U Moaenu. CeueHns MHOTOIPaHHUKOB

[TousTHE 00 aKCHOMATHYECKOM MMOCTPOCHUUN
CTEPCOMETPHH: AKCUOMBI CTCPCOMECTPHU U
CJIICACTBHA U3 HUX

ITonsTHE 00 AKCHOMATHYECKOM MMOCTPOCHUUN
CTCPCOMETPHH: AKCUOMBI CTCPCOMCTPHU U
CICOCTBUA U3 HUX

ITonsTHE 00 AKCHOMATHYECKOM MMOCTPOCHUUN
CTCPCOMETPHH: AKCUOMBI CTCPCOMCTPHUU U
CICOCTBUA U3 HUX

ITonsTHE 00 AKCHOMATHYECKOM MMOCTPOCHUUN
CTCPCOMETPHH: AKCUOMBI CTCPCOMCTPHU U
CICOCTBUA U3 HUX

Koan4yecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHus

JIeKTpPOHHBbIE N (PpoBbHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

bu6nmoreka [IOK
https://m.edsoo.ru/aecc77cd

bu6mmorexa [IOK
https://m.edso00.ru/2d8a9¢99

bu6nmoreka [JOK
https://m.edsoo.ru/db685e73

bu6nuoreka [JOK
https://m.edsoo0.ru/a63959ed

bubnuoreka [JOK
https://m.edsoo.ru/b30dff38
bu6mmorexa [IOK
https://m.edsoo.ru/3d8ffd32

bu6nmoreka [JOK
https://m.edsoo.ru/OccS5cdfe

bu6mmorexa [{OK
https://m.edsoo.ru/239c8cb4

bu6mmorexa [{OK
https://m.edsoo.ru/65¢6b106

bu6nmoreka [IOK
https://m.edsoo.ru/258fc245



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

B3aumHoe pacnonoxeHue npsMbIx B
IIPOCTPAHCTBE: MIEpPECEKAIOIINECS,
napaJuleNIbHbIe U CKPEIIMBAIOIINECS IPSIMbIE

[TapamienbHOCTh NPSIMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE: NapajlIeIbHbIE IPSIMBIE B
IIPOCTPAHCTBE; MapaJIEIbHOCTD TPEX MPSIMBIX

[TapannenbHOCTh MPSAMBIX U INIOCKOCTEHN B
npocTtpascTse: [lapamienbHoCTh IPAMON U
IIJIOCKOCTH

VIu1Bl ¢ COHANPABICHHBIMUA CTOPOHAMHU
Yrois Mexay NpsSIMBIMU B IPOCTPAHCTBE

Yroa Mexay NpsIMbIMU B IPOCTPAHCTBE

HapaJ'IJ'IeJ'IBHOCTB IUIOCKOCTEH: nmapajiCJbHbIC
IIJIOCKOCTH

CBoiicTBa mapajuieNbHBIX MJIOCKOCTEH

[Ipocreiimume npocTpaHCTBEHHbIE (PUTYpHI Ha
IUIOCKOCTH: T€TPadp, KyO, mapasuienenumne

[ToctpoeHue ceueHuit

ITocTpoeHue ceuenui

KonTponbnas pabota o teme "IIpsimbie u
IUIOCKOCTH B npocTpaHcTe. [lapanienbHocTb
MPSMBIX U IJIOCKOCTEH"

[leprieHAMKYASAPHOCTD MPAMOUN U TIIOCKOCTH:
MEPIEHINKYIIAPHBIE IIPSAMBIE B IIPOCTPAHCTBE
IIpsiMble napasieNbHbIe U NEPIECHAUKYIISPHBIE K
MIOCKOCTH

[Ipsimble napasuienbHbIe U HEPIEHANKYIISIPHBIE K
MJIOCKOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/1a25201f6

bu6mmoreka [IOK
https://m.edsoo.ru/93ad36b3

bu6mmoreka [IOK
https://m.edsoo.ru/ee1d19b9

bu6mmorexa [IOK
https://m.edsoo.ru/9f4071b9
bu6nmoreka [IOK
https://m.edsoo.ru/fe733862
bu6mmorexa [IOK
https://m.edso00.ru/2935a9a0
bu6nmoreka [JOK
https://m.edsoo.ru/2e18f255
bubmuoreka [JOK
https://m.edsoo.ru/e504d656
bu6mmorexa [IOK
https://m.edsoo.ru/4a28dc02
bu6nmoreka [JOK
https://m.edsoo.ru/1d434d0f
bu6mmorexa [IOK
https://m.edsoo.ru/ec26fe5d

bu6nmoreka [IOK
https://m.edsoo.ru/9a0a9%e56

bu6mmorexa [{OK
https://m.edsoo.ru/b19f6as5d
bubmuoreka [JOK
https://m.edsoo.ru/0ac11¢95

bu6mmorexa [IOK
https://m.edsoo.ru/ba545966



https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

[Ipu3Hak nepneHIuKyJISIPHOCTH IPSIMOM U
MJIOCKOCTH

[Tpu3Hak neprneHAuKyYISIpHOCTH MPSIMOK U
IUIOCKOCTH

Teopema o npsIMOIL EPIIEHIUKYJIIPHOMN
IIJIOCKOCTH

Teopema 0 IpsIMOi IEPIIEHIUKYIIIPHOMN
IUIOCKOCTH

Teopema 0 IpsIMOi EPIIEHIUKYJIIIPHOMN
IUIOCKOCTH

[leprnieHauKyIsIp ¥ HAKJIOHHBIE: PACCTOSTHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSAMOU J10
IJIOCKOCTH

HCpHeHI[I/IKYJ'IHp M HAKJIIOHHBIC: paCCTOSAHUC OT
TOYKH OO IIOCKOCTHU, PACCTOAHUC OT HpSIMOfI a0
IIJIOCKOCTH

[leprnieHIUKYISIp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT
TOYKH JI0 JIOCKOCTHU, PACCTOSIHUE OT NMPSMOM 110
IUIOCKOCTH

IlepneHauKyIsIp U HAKIOHHBIE: PACCTOSHUE OT
TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE OT NPSMOU 110
IIJIOCKOCTH

VYIu1Bl B IPOCTPAHCTBE: YIOJl MEXAY NMPSAMON U
IUIOCKOCTBIO

JByrpaHHbIi yroJi, TMHEUHBIA YIoJl
JIBYI'PaHHOI'O yTIJIa

JIByrpaHHBIN yroJ1, TUHEHHBIN Yroil
JBYTPaHHOTO yTia

[leprieHAMKYASAPHOCTD IIOCKOCTEMN: MTPU3HAK
NEePIEHAUKYIISIPHOCTH JBYX INIOCKOCTEN
[leprieHAMKYISAPHOCTD IUIOCKOCTEM: MTPU3HAK
NEPNEHIUKYJIAPHOCTH ABYX IUNIOCKOCTEH

[leprieHAMKYASAPHOCTD IIOCKOCTEM: MTPU3HAK
NEPIEHAUKYIISIPHOCTH JBYX INIOCKOCTEN

bu6mmoreka [IOK
https://m.edsoo.ru/f85bfc46

bu6nuoreka [JOK
https://m.edso00.ru/79165d15
bu6mmorexa [IOK
https://m.edsoo0.ru/635¢5087
bu6nuoreka [JOK
https://m.edsoo.ru/bd3745{8
bu6mmoreka [IOK
https://m.edsoo.ru/7d18834b

bu6mmorexa [IOK
https://m.edsoo.ru/33c477d3

bu6mmorexa [IOK
https://m.edsoo.ru/66fefadd

bu6mmorexa [IOK
https://m.edsoo.ru/a5b7b8e3

bu6mmorexa [IOK
https://m.edsoo.ru/dbee22bc

bu6mmorexa [IOK
https://m.edsoo0.ru/6b61b2b4
bubmmoreka [JOK
https://m.edsoo.ru/5fa0b3ce
bu6mmorexa [IOK
https://m.edsoo.ru/c7¢777ed
bu6mmorexa [{OK
https://m.edsoo.ru/ec3e2da3
bubmuoreka [JOK
https://m.edsoo.ru/ed9e¢2a8e

bu6mmorexa [IOK
https://m.edsoo.ru/ba75dc57



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57

41

42

43

44

45

46

47

48

49

50

51

Teopema o TpEX nepneHaUKYJIApax
Teopema o Tpéx neprneHANKyIspax

Teopema 0 TpEX NEPHEHIUKYJIIAPAX

KOHTpOJ’IBHaH pa60Ta 110 TCMaM

"[lepneHIUKYISIPHOCTD MPSIMBIX U IJIOCKOCTER"

1 "YTabl MEXy OPSIMBIMU U IJIOCKOCTSIMU"

ITousTue MHOI'OrpaHHHUKa, OCHOBHBIC 3JICMCHThBI

MHOTI'OTpaHHUKA, BBIITYKJIBIC 1 HCBBIITYKJIBIC
MHOI'OI'paHHUKH, pa3BépTKa MHOI'OI'paHHHKa

[Tpusma: n-yrosipHas npusma; TpaHu u
OCHOBaHUS IPU3MBI; TIpsiMasi U HAKJIOHHAs
MPU3MBbL; OOKOBasl U MOJIHASL TOBEPXHOCTH
MIPU3MBI

[Tapamienenunen, NpsAMOYTrOJIbHBII
napajJiesIenuIe]] 1 ero CBOMCTBa
HI/IpaMI/I)IaZ Nn-yroJjibHasd nmupamMmujia, rpadii 1
OCHOBaHME IHPaMUJIbl; OOKOBas M MOJIHAS
MMOBEPXHOCTh MAUPAMUBI; IIpaBUJIbHAA U
yceu€HHas MUpaMuIa

[TpaBUIIbHBIC MHOTOTPAHHUKH: TIOHSTHE
HpaBI/IJ'II)HOFO MHOFOFpaHHI/IKa; HpaBI/IHBHaﬂ
IIPU3Ma U NIpaBUJIbHAS IMPAMHUJIA; [IPABUIIbHAS
TpeyroJibHas MUPaMK/Ia U IPaBUITbHBIH
TeTpadap; Kyo

[peacraBineHue O MPaBUIBHBIX
MHOTOTPaHHHMKAX: OKTadp, T0ACKAdIP U
HUKOCadIp.

CumMeTpHst B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTENILHO TOYKH, IPSIMOM, IIIOCKOCTH.
DeMeHThl CHMMETPUH B MUpaMUaXx,
napajuiesienune1ax, NpaBuiIbHbIX

bu6mmoreka [IOK
https://m.edsoo.ru/e4972cdc

bu6nuoreka [JOK
https://m.edsoo.ru/52188a7d
bu6mmorexa [IOK
https://m.edsoo0.ru/9246736

bu6mmoreka [IOK
https://m.edsoo.ru/5b971et3

bu6mmorexa [IOK
https://m.edsoo.ru/2d24e873

bu6mmorexa [IOK
https://m.edsoo.ru/b4ad63ad

bu6mmorexa [IOK
https://m.edso0.ru/8a7be683

bubnuoreka [JOK
https://m.edsoo.ru/fblcd0as

bu6mmorexa [IOK
https://m.edso00.ru/074c8865

bu6mmorexa [IOK
https://m.edsoo.ru/a0fdd5bf

bu6mmorexa [IOK
https://m.edsoo0.ru/b9e777d9



https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9

52

53

54

55

56

57

58

59

60

61

62

63

64

65
66

MHOI'OI'paHHHUKax

Brruucienue 351eMEeHTOB MHOTOTPaHHUKOB:
pE€Opa, quaroHasu, yribl

[Tnomanas 60KOBOI MOBEPXHOCTH U MOJIHOM
ITOBEPXHOCTH ITPSIMOM IIPU3MBI, ILIOIIA/b
OCHOBaHMH, TeopeMa 0 OOKOBOM MOBEPXHOCTH
IIPSIMOM TIPU3MBI

[Tnomanp 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTHU MPABUWIIbHOM MUPAMUJIbI, TEOPEMa
0 TuIoIIa M OOKOBOM MOBEPXHOCTH yCEUEHHOM
HpaMHUIBI

KonrponbHas padora no teme
"MHororpanHuku"

[NonsiTue 06 00bEME
O0bEM nupamMuIbl
O0BEM TUpaMUIbI
O0bEM nupamuIibl
O0bEM upamuIbl
O6BEM npu3MBbI
O0BEM TIPU3MBI

O06BEM npu3MbI

Kontponbnas padora mo teme "O0bEMbI
MHOTOTpaHHUKOB"

[ToBTOpeHME, 0600IIEHNE CHCTEeMATHU3AIIHS

3HaHui. [TocTpoeHne ceueHnii B MHOTOIrpaHHUKE

[ToBTOpeHue, 0600IIEHNE CUCTEMATHU3AITUS

bu6mmorexa [IOK
https://m.edsoo.ru/6¢cdbecef

bu6mmorexa [IOK
https://m.edsoo.ru/37d84157

bu6nuoreka [JOK
https://m.edso0.ru/5603e30b

bu6nmoreka [IOK
https://m.edsoo.ru/a95f5¢c04

bu6mmorexa [IOK
https://m.edsoo.ru/7ad0020b

bu6nmoreka [JOK
https://m.edsoo.ru/235171b3

bubmuoreka [JOK
https://m.edsoo.ru/f47dfefd

bu6mmorexa [IOK
https://m.edsoo.ru/79¢10312

bu6nmoreka [JOK
https://m.edsoo.ru/2faadc3f

bu6mmorexa [IOK
https://m.eds00.ru/79853608

bubmuoreka [JOK
https://m.edsoo.ru/1e053890

bubmuoreka [JOK
https://m.edsoo.ru/482d3f51

bu6mmorexa [{OK
https://m.edsoo.ru/28a6573¢

bubmuoreka [JOK
https://m.edsoo.ru/098bedad

bu6mmoreka [IOK



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad

3HaHUW. BeIUuKcieHnEe pacCTOSHUIN: MEXKITY
ABYMs TOYKaMH, OT TOYKHU OO HpHMOfI, OT TOUYKH
JI0 IJIOCKOCTH, MEKY CKPEIIMBAIOIIUMHUCS
MMpAMBbIMHA

67 Hrorosasi koHTpoObHAs paboTa

[ToBTOpenue, 0600IIeHNE CHCTEMAaTH3aITUS
3HaHUU. BeIUKCIeHNE YTII0B: MEXKIY

68 CKPEIIMBAIOIIMMHUCS IPSIMBIMH, MEKTYy IPIMOU
U TUIOCKOCTBIO, IBYyTPAaHHBIX YTIIOB, YIJIOB
Me)KI[y IIJIOCKOCTAMHU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

https://m.edsoo.ru/f7792ba9

bu6nuoreka [JOK
https://m.edso00.ru/b9146bc0

bu6nmoreka [IOK
https://m.edsoo.ru/56765e8b



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KUIIACC

Nen/m Tema ypoka

10

Cdepa u map: ueHTp, paauyc, Iuamerp;
IUIONIA/Tb TIOBEPXHOCTH Chepbl

B3anmMHoe pacrionoskeHue cepbl U TNIOCKOCTH;
KacaTellbHasl IJIOCKOCTh K cdepe; TIIomaib
cdepbl

N3obpaxenue cdepsl, mapa Ha MIOCKOCTH.
Cedenus mapa

Hunuaapudeckasi MOBEPXHOCTb, 00pa3yloliue
HUTUHIPUYECKON MOBEPXHOCTH, OCh
UMIHHIPUYECKON TOBEPXHOCTH

Hunmuuap: ocHOBaHUS M OOKOBasi TOBEPXHOCTH,
o0Opa3yromiasi ¥ 0Ch; IUIOMAIh OOKOBOM 1
MOJTHOW TIOBEPXHOCTH

N300paxkenne nuaInHapa Ha MIOCKOCTH.
PazsépTka unnunapa. CeueHus: HUIMHAPA
(TUTOCKOCTHIO, TapaJUIeIbHON WITH
MEePHEHIUKYISIPHON OCH IIWIIMH]IPA)
Konunyeckast moBepXHOCTh, 00pa3yroliue
KOHHMYECKOM MOBEPXHOCTH, OCh ¥ BEPIIIMHA
KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOoBaHue 1 BepinHa, o0Opasyromnias u
0Ch; ILIOINIab OOKOBOM M IOJIHOM
MMOBEPXHOCTH

VYceuéHHblil KOHYC: 00pa3yIoLIMe U BBICOTA;
OCHOBaHUS U OOKOBasi IOBEPXHOCTh

N300paxkeHne KOHyca Ha INIOCKOCTH.
Pa3Béprka koHyca. CeueHus: KoHyca
(III0CKOCTBIO, AapajIeIbHON OCHOBaHUIO, U
IJIOCKOCTBIO, IPOXOSAIIEH Yepe3 BEPILIHHY)

KoanuyecTBo 4acoB

Bcero

KonTpoasnsie IlpakTnueckue

padoThI

padoThbI

ara
U3yueHus

DJIeKTpOHHbIE U (POBBIE
o0pa3oBaTe/bHbIE

pecypchl

bu6mmoreka [JOK
https://m.edso0o0.ru/0341bc2b

Bbub6mmoreka [JOK
https://m.edsoo.ru/bed12a43

Bbu6mmoreka [JOK
https://m.edsoo.ru/bcl 5712

bu6mmoreka [IOK
https://m.edso0.ru/6054b8¢1

bu6mmoreka [OK
https://m.edsoo.ru/18816216

bu6mmoreka [JOK
https://m.edsoo.ru/016e25eb

bu6mmoreka [JOK
https://m.edsoo0.ru/c94ba09b

bu6mmoreka [JOK
https://m.edsoo.ru/897dd3b2

bubmuoreka [JOK
https://m.edsoo.ru/1468bab3

bubmuoreka [JOK
https://m.edsoo.ru/Obdelbe8



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
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KomOunanus Ten BpamieHus u
MHOT'OTPaHHUKOB

MHororpaHHMK, OTIMCAaHHBII 0KOJIO chepbl;

cdepa, BIMCaHHAs: B MHOTOTPAHHUK UJIU B TEJIO

BpallCHUA

[Tonsarue 00 00béMme. OCHOBHBIE CBOMCTBA
00BEMOB TE

O0BéM UIMHIpa, KOHyCa

O6béM 1mapa u mIoma b chepbl

[TomoOHbIE TENa B IPOCTPAHCTBE.
CooTHoIIeHUS MEX Yy TUIOIAIIMU
MIOBEPXHOCTEN, 00BEMaMU MOJOOHBIX TET
KonTponbHas padbora o tTemam "Tena
BpamieHus" u "O0bembl Ten"

BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE
CrnosxeHue ¥ BBIYMTaHHE BEKTOPOB

YMHOKEHHUE BCKTOpPA HA YUCJIO

Paznoxenue BekTopa 1o Tpém
HEKOMILIaHApHBIM BekTopam. [IpaBuio
napa’siesenumnena

Pemienue 3amay, cBA3aHHBIX C TPUMEHEHUEM
MIPaBUJI ACUCTBUM C BEKTOpaMU
KoopanHaTHO-BEeKTOpPHBIN METOJI ITPU
pPEILIEHNH TEOMETPUYECKHUX 3a7a4
[IpsimoyronbpHas cucteMa KOOpJUHAT B
npoctpanctse. KoopauHaTsl BeKTOpa.
[Ipocreiimme 3a1a4u B KOOpIUHATAX

VYron mexay Bektopamu. CKaasipHOE
MIPOU3BEJICHUE BEKTOPOB

bu6mmoreka [JOK
https://m.edsoo.ru/3cefl0e5

bu6mmorexa [IOK
https://m.edsoo.ru/0b136158

bu6mmoreka [JOK
https://m.edsoo.ru/26a03fb7
bu6mmoreka [IOK
https://m.edsoo.ru/5513d87b

bu6mmoreka [JOK
https://m.edsoo.ru/d189bde2

bu6nmoreka [JOK
https://m.edsoo.ru/810cfleb

bu6mmoreka [IOK
https://m.edsoo.ru/4a33a8ab
bu6mmoreka [{OK
https://m.edsoo.ru/5caefclb
bu6mmoreka [JOK
https://m.edsoo.ru/2314f089
bu6mmoreka [{OK
https://m.edsoo.ru/dee379¢b

bu6mmoreka [{OK
https://m.edsoo.ru/a28fd74e

bubmuoreka [JOK
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Bbu6mmoreka [JOK
https://m.edsoo.ru/d3alfe30

bu6mmoreka [IOK
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bu6mmorexa [{OK
https://m.edsoo.ru/725effc4
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Boruncnenue yriioB Mex1y NpsIMbIMH U
IJIOCKOCTSIMU

Konrtponsnas padora no teme "BekTopsl u
KOOpJUHATHI B IPOCTpaHcTBE"

[ToBTOpeHue, 0600IIeHNE U CUCTEMATH3AITUS
3HaHui. OCHOBHBIE PUTYPBI, (PAKTHI, TEOPEMBI
Kypca INIaHUMETPUHU

[ToBTOpeHme, 0600IIEHNEe U CUCTEMATH3AITUS
3HaHui. OCHOBHBIE PUTYPBI, (PAKTHI, TEOPEMBI
Kypca INIaHUMETPUU

[ToBTropenue, 0000IIEHNE U CUCTEMATH3AIHS
3HaHUU. 3a]]a4M JITAHUMETPUU U METObI UX
penieHus

[ToBTOpenue, 0000IIEHNE W CUCTEMATH3AIIHS
3HaHUN. 3a]]a4M JIAHUMETPUU U METO/IBI X
pelieHus

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIIHS
3HaHui. OCHOBHBIE PUTYPBHI, (PAKTHI, TEOPEMBI
Kypca CTepeOMEeTpUHn

Wrorosas koHTponbHas paboTa

[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

bu6mmoreka [JOK
https://m.edsoo.ru/8etbe78¢e

bu6mmoreka [JOK
https://m.edsoo.ru/77c22fc5

Bbu6mmoreka [JOK
https://m.edsoo.ru/1780basd

Bbub6mmoreka [JOK
https://m.edso00.ru/078cd 184

bu6mmoreka [JOK
https://m.edsoo.ru/7491efe(

bu6mmoreka [JOK
https://m.edsoo.ru/4dffda97

bu6mmoreka [JOK
https://m.edsoo.ru/74b2ad91

bu6mmoreka [JOK
https://m.edsoo.ru/ec24dfc2
bu6mmoreka [OK
https://m.edsoo.ru/f465d10e



https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

MPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOM
OBPA30OBATEJIbHOI ITPOTPAMMBI

10 KJIACC

Kon
NPOBEPAEMOro
pe3yJbTara

7
7.1

7.2

7.3
7.4

7.5

7.6

7.7

7.8

7.9
7.10

7.11

7.12

7.13

7.14

7.15

7.16

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/JIbHOM
NMPOrpaMMbl CpeiHero o01ero o0pazoBaHus

I'eomerpus
OHGpI/IpOBaTB NOHATUAMU: TOUKA, I[TpAMad, IJIOCKOCTh

IIpuMeHATH aKCHMOMBI CTEPEOMETPUM M CIEACTBUS W3 HHUX IPU PEUICHUHU
reOMETPUUYECKHUX 3a1a4

OnepupoBaTh MOHATUSMU: TAPALICIBHOCTh W MEPIEHAUKYISAPHOCTh MPSIMBIX U
IJTIOCKOCTEN

KJ'IaCCI/I(l)I/II_II/II)OBaTL B3aMMHOC PACIIOJIOXKCHHUC IIPSAMBIX U ILIOCKOCTEH B MpOCTPAHCTBEC

OnepupoBaTh MOHATUSAMH: JABYI'PaHHbBIM yToJl, TpaHM JBYIPAHHOIO Yyria, pedpo
JBYTPAHHOIO YIJIa, TUHEHHBIA Yroj JBYTpaHHOIO YIJia, IpayCcHasi Mepa JABYIPaHHOTO
yriaa

OnepupoBaTh NOHATUAMU: MHOTOTPAHHUK, BBIITYKJIBIM M HEBBIITYKJIbI MHOTOTPAHHUK,
3JIEMEHTBHl MHOTOI'paHHUKA, PABUIILHBIA MHOTOTPaHHHUK

PacriozHaBaTh  OCHOBHBIE  BUABl ~ MHOIOTPaHHUKOB  (MMpamMuaa,  MpU3Ma,
OpSAMOYTOJIbHBIN Mapasuienenunesn, Kyo0)

KnaccuduinmpoBaTh MHOTOTpaHHHKH, BBIOMpass OCHOBaHUS Ui KiaccU(pUKAIUH
(BBIMTYKJIbIC W HEBBITYKIIbIE MHOTOTPAHHUKHY, TIPABUILHBIC MHOTOTPAHHUKH, TIPSIMBIE U
HAKJIOHHBIE MPU3MBI, TapaJIJICIICTIUIIE IbI)

OHCpHpOBaTB IOHATHUAMU: CEKYyIIas IJIOCKOCTh, CCHCHNEC MHOI'OI'PaAaHHHUKOB

OOBACHITD IMPUHOUIIBI TTOCTPOCHUA ceueHni MHOI'OI'paHHUKOB, HCIIOJIB3YysI MCTOI
CJIICA0B

Crpoutp cedeHHs] MHOTOTPAHHHUKOB METOJOM CIJIEIOB, BBIINOJHATH (BBIHOCHBIE)
IUIOCKHE YePTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD: BUJ CBEPXY, COOKY, CHU3Y

Pemats 3aa4i Ha HaxO0XIACHUC TCOMCTPUUCCKUX BCJIWYHUH II0 06pa3uaM Ui
ajiropgurMaM, MNOpPUMCHAA HU3BCCTHBIC AHAJIMTUYCCKHUE MCTOJAbI IIpU PCIICHUHU
CTAaHAAPTHBIX MATCMATHYCCKUX 3ajja4 Ha BBIYHCIICHUC paCCTOSIHI/Iﬁ MCXKAY ABYMs
TOYKaMH, OT TOYKHU A0 HpHMOﬁ, OT TOYKH OO0 IINIOCKOCTH, MCKIY CKPCHIMBAOITUMUCA
MpAMBIMHA

Pemate 3amaunm Ha HaXOXXJIEHHME T'€OMETPUUYECKHUX BEJIMYMH N0 oOpa3uam MWiu
aNropuT™MaM, [PUMEHSAS H3BECTHBIE AHAIMTHUYECKUE METOABl MPU PELICHUU
CTaHJApPTHBIX  MAaTeMAaTHMYECKUMX  3aJad  Ha  BBIUMCIEHUE  YIVIOB  MEXIY
CKPELIMBAIOMIMMUCS TPSIMBIMHU, MEXKy NPSIMON U MJIOCKOCTBIO, MEXAY IMIIOCKOCTIMU,
JBYI'PAaHHBIX YIJIOB

Boruncnsate 00bEMBI U MJIOLAAN TOBEPXHOCTEW MHOTOIPAaHHUKOB (MpU3Ma, TUPaMH/Ia)
C TnpuMeHeHHeM (OpMyJ, BBIUYHUCISATH COOTHOIICHHS MEXIy IJIOAASIMU
NOBEpXHOCTEH, 00BbEMaMU TOJJOOHBIX MHOTOTPAaHHHKOB

OnepupoBaTh NOHATHSAMM: CUMMETPUS B INPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTbH
CUMMETPHUH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUU (HUTYPBI

W3Bnekars, peoOpa3oBLIBAThH u WHTEPIPETUPOBATH HuH(pOpMaLIHIO 0
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (Urypax, MpPEJCTaBICHHYI0 Ha 4YepTekax H
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Koxa
MPOBEPAEMOro
pe3yJabTaTa

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

PHUCYHKax

[TlpumensTp reoMerpudeckne (aKThl JUISI PEIICHUS CTEPEOMETPUYECKHUX 3a/ad,
IPEATOJIararouX HECKOJIBKO IaroB PEIICHHs, €CIH yCIOBUS MPUMEHEHUS 3a/laHbl B
SIBHOM (hopme

IIpuMeHATH npocTelIne MPOrpaMMHBIE CPEICTBA U DIEKTPOHHO-KOMMYHHUKAILIMOHHBIE
CHCTEMBI ITPH PEIICHHH CTEPEOMETPUIECKUX 3a/1a4

HpI/IBOI[I/ITb MNpUMEPbl MATCMATHYCCKUX 3aKOHOMCpHOCTeﬁ B IIpUPOJAC H KU3HU,
PaCIIO3HaBaTh MMPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

[TpyMeHsTh OJyUYEHHBIE 3HAHUS HA IPAKTUKE: aHAIM3UPOBATh pEallbHbIE CUTyallud U
IIPUMEHATh M3Y4YEHHBIC IIOHATHS B IIPOLIECCE IIOMCKA PEIIEHUS MaTeMaTHYECKH
c(OpMYIHPOBAHHONW MPOOJIEMBI, MOJICTUPOBATh peajbHbIC CHTyallud Ha S3bIKE
TE€OMETPHUH, MCCIEA0BATh MIOCTPOEHHBIE MOJEIIN C MCIOIb30BAaHUEM I'€OMETPUUECKHUX
HNOHATUNA U TEOpEM, amnmapara ajareOpbl, pelaTh MPaKTUYECKHE 3aaul, CBSI3aHHBIE C
HaXO0XJICHUEM T€OMETPUYECKUX BEJINYHMH

IIpoBepsiemble nMpeMeTHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI1 00pa30BaTe/IbHOM
NPOrpamMMbl cpeiHero oouero oopa3oBaHus

I'eomerpus

OnepupoBaTh  NOHATHUAMHU:  IIMIMHAPUYECKAss  MOBEPXHOCTh,  OOpaszyromue
IAJTUHIPUYECKON MOBEPXHOCTH, IWJIMHIP, KOHUYECKAash MOBEPXHOCTh, 00pa3yroIIne
KOHUYECKO MOBEPXHOCTH, KOHYC, CeprudecKasi HOBEPXHOCTh

PacnioznaBath Tena BpaieHus (IUIMHAP, KOHYC, cdepa U 1map)

OOBACHATH CIIOCOOBI OTYyUEHUS TeJl BpallleHus

KrnaccudunupoBaTs B3auMHOE pacroiokeHue chepsl U MI0CKOCTH

OnepupoBaTh TOHATHSMHU: IIIAPOBOM CETMEHT, OCHOBAaHHME CETMEHTa, BBICOTA
CEerMEeHTa, IIApOBOM CJIOM, OCHOBaHUE IIAPOBOrO CJIOS, BBICOTA IIAPOBOIO CIOA,
IapOBOM CEKTOP

Beraucnsate 00BEMBI U TUIOIIAM TTOBEPXHOCTEN TEJI BPAIICHUS, TEOMETPUUECKHUX Tel
C IpUMEeHeHueM GopMyI

OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BIUCAHHBIN B Cepy U OMUCAHHBIA OKOJIO
cthepsl, cepa, BmMcaHHasi B MHOTOTPAHHHK WM TEJIO BPAIICHHSI

BbruucasTe COOTHOILIEGHHS MEXAYy IUIOMIAJSAMH TOBEPXHOCTEH U 00BEMaMu
IMIOAOOHBIX TEN

N306paxaTth n3yyaemble QUTYpbl OT PYKH U C IPUMEHEHUEM IMPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB

BrInonHATE (BBIHOCHBIC) TUIOCKHUE YEPTEkKHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTY:
BH/JI CBEPXY, COOKY, CHU3Y; CTPOUThH CEUCHUS TN BPAIICHUS

W3Bnekatb,  WHTEPHIPETHPOBATH U  NpPeoOpa3oBbIBaTh  HHPOPMAIHMIO O
MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTypaX, MPEJCTABICHHYI0 Ha YEpTEkKaxX H
pUCYyHKax

[IpuMensaTp Teomerpuueckne (AKThI IS PEIICHUs CTEPEOMETPUUYECKHX 3ajad,
MIPEIOJIararoIiNX HECKOIBKO IIar0B PEIIeHUs, €CIIM YCIOBHS IPUMEHEHUS 3a/IaHbI B
SBHOHU opme

OrniepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE
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6.17

6.18
6.19

6.20

6.21

6.22

6.23

BBITIONTHATE JTEHCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W YMHOXKCHHS
BEKTOpa Ha YKCIIO, OOBSICHATh, KAKUMH CBOMCTBAMHU OHH 00JIaJIal0T

HpI/IMeHHTB IIpaBUJIO MapaJuICICIIUIICAa IIPpU CIIOKCHUHU BCKTOPOB

OHCpI/IpOBaTB MOHATHUAMU: ACKAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYJIb
BCKTOpa, PaBCHCTBO BCKTOPOB, KOOPAMHATBLI BCKTOpaA, YIrojl MCKIAY BCKTOpaMu,
CKAJIPHOC MMPOU3BCACHNUEC BEKTOPOB, KOJUIMHCAPHBIC 1 KOMIIIIAHAPHBIC BEKTOPLI

HaXOI[I/ITB CYMMY BCKTOPOB U IPOU3ZBCACHHUEC BCKTOpa Ha YHUCJIO, YI'OJI MCKAY
BCKTOpaMu, CKaJIIpHOC MMPOU3BCACHUC, pacKiIagbIBaTb BCKTOP 1o ABYM
HCKOJUIMHCAPHBIM BCKTOPaM

3a,I[aBaTB INIOCKOCTh YPABHCHHUEM B ,HCKapTOBOﬁ CUCTCMC KOOpAUHAT

Pemate HpOCTCfIHIHG rCOMETPpUYCCKUE 3aJadud Ha IIPUMCHCHHE BCKTOPHO-
KOOPAMHATHOI'O METOJa

Pemrate 3aJa4d Ha J0Ka3aTCJIbCTBO MAaTCMATHYCCKHX OTHOIIICHUN U HaXO0XJICHUC
TCOMETPHUICCKUX BCIIMYUH II0 06pa3uaM HIIKW aJirOpuTMaM, IPUMCHASA HW3BCCTHBIC
MCTOABI IPpU PCIICHUU CTAHAAPTHBIX MATECMATHYCCKUX 3a/1a41

HpI/IMeHHTB HpOCTCfIIHPIG IporpaMMHBIC cpeacTBa n OJICKTPOHHO-
KOMMYHHKAIUMOHHBIC CUCTEMBI ITPHU PCHICHUU CTCPCOMCTPHUICCKUX 3a1a4

[IpuBOoguTE IpUMEPB MATEMAaTHYECKUX 3aKOHOMEPHOCTEM B IPUPOJE U KU3HH,
pacro3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[IpumeHsTh MOTy4YeHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH PEANIbHBIE CUTYAIUH
U TPUMEHATHh M3YUYEHHBIC TOHSTHS B MPOLIECCE IMOUCKA PEHICHUS MaTEeMaTUYeCKH
c(hOpMyJIUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh peajbHble CUTyallUM Ha S3bIKE
FE€OMETPHH, UCCIEA0BATh OCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM I'€OMETPUUECKUX
HNOHATUN U TEOpeM, ammapara aireOpbl, pemaTh NPaKTUYECKUE 3a1a4uu, CBsI3aHHBIE C
HaX0JICHUEM I'eOMETPUUECKUX BEJIMUYUH



INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kox
7

7.1

7.2

7.3

7.4

7.5

7.6

7.7

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
I'eomeTpus

OCHOBHBIC TIOHSTHUS CTCPCOMETPUH. Tqua, npsamasi, MmJIOCKOCTb, HNPOCTPAHCTBO. [Tonsitue 00
AKCUOMATHYCCKOM IMOCTPOCHUHN CTCPCOMCTPUU: AKCHUOMEBI CTCPCOMETPUMN U CIICACTBHUA U3 HUX

B3aumHoOe pacnosnoxxeHue MpsSMbIX B MPOCTPAHCTBE: IEPECEKAIOIINECs, MapaulelibHbIe |
CKpeluBamomuecs mpsmble. llapamienbHOCTh HPSIMBIX M IJIOCKOCTEH B MPOCTPAHCTBE:
napajiyiCJIbHBIC TIPAMBIC B IPOCTPAHCTBEC, IMMApalJICJIbHOCTDH TpéX MMpAMBIX, HaPAJICIBHOCTDH
OpsIMOM M TUIOCKOCTU. YTJIBI C COHANpPAaBICHHBIMH CTOPOHAMM, YIOJ MEXIy MpSIMBIMU B
npoctpaHcTBe.  llapayuielbHOCTh  IJIOCKOCTEW:  NapajulesibHbIE  IJIOCKOCTH,  CBOMCTBA
napaJuieNbHbIX M1ockocTel. [IpocTeiine npocTpaHcTBeHHbIE (GUTYPBI HA TNIOCKOCTU: TETPAdIp,
KyO, mapayjieNenue]], IoOCTPOSHHE CeUeHHI

[lepneHIUKyYISIPHOCTh NPSIMOM M IUIOCKOCTH: NEPIEHIUKYJIAPHBIE NPSMbIE B IPOCTPAHCTBE,
IpsIMbIE NapaJJICNIBHBIE M MEPHEHAMKYJIPHBIE K IUIOCKOCTH, IIPU3HAK IEPIEHAUKYISIPHOCTH
IpsAIMOM M IUIOCKOCTH, TEOpeMa O MpsMOM MNEPHEHIUKYJSAPHOM IINIOCKOCTH. YIUNIBI B
IIPOCTPAHCTBE: YIOJl MEXKIAY HIPSIMOM M IUIOCKOCTBIO, IBYTPaHHBIA YIoJ, JMHEWHBIH yroiu
IAByrpaHHoOro yria. IlepneHaukynsp M HakJIOHHBIE: PAaCCTOSHHUE OT TOYKHM JI0 IIOCKOCTH,
paccTosiHie OT MPSIMOI 10 TIOCKOCTH, MPOEKIUs GUTyphl Ha INIOCKOCTh. [leprnenaukynspHOCTh
IUIOCKOCTEM: MpPHU3HAK MEPIEHAUKYJISAPHOCTH JABYX IUIOCKOocTe. Teopema o0  Tpéx
HEPIEHIUKYIISIpax

[loHsiTHE MHOTrOrpaHHHKA, OCHOBHBIE 3JIEMEHTbl MHOTOTPAHHMKA, BBITYKJIbIE U HEBBIIYKIIbIE
MHOTOTPaHHMKH, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yroiapHas npusma, rpaHd ¥ OCHOBaHMS
NpU3MBblL, MpsMas M HAKJIOHHasg TNPU3MbI, OOKOBasi W TIOJHASI MOBEPXHOCTb IPU3MBI.
[Tapannenenunen, nNpsAMOyrojibHbINA Napajuieaenunen U ero cporcrsa. Ilupamupa: n-yronpHas
NnUpaMusia, FPaHW M OCHOBAaHWE MNHpaMHUAbl, OOKOBas U IIOJIHA IOBEPXHOCTh IHPaMUJIBbI,
IIpaBWIbHAasg W Yyceu€éHHas MNupamMuaa. OJEMEHThl Ipu3Mbl U nupaMuisl. IIpaBuibHbIE
MHOTOTPaHHHUKH: TOHSATUE MPaBWIHHOIO MHOIOTPAHHMKA, MpPaBHJIbHAs MpU3Ma U MpaBUIIbHAs
UpaMu/ia, IpaBUIIbHAS TPEYTroibHAs MUpaMUIa U MPaBUIBHBIN TeTpasap, ky0. [IpencraBnenue o
MPaBWJIbHBIX MHOTOTPAHHUKAX: OKTa’Ap, MOJIEKadap M uKkocadapyrue CeueHUs NPU3MBI U
MTUPAMM/IBI

CI/IMMCTpI/ISI B MMPOCTPAHCTBC: CUMMETPUA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DJIEMCHTEI
CUMMCTPUHU B TIMpaMuiax, MmapaiCJICuruIcaax, rnmpaBUiIbHbIX MHOT'OI'PAHHHUKAX

Brrurcnenue 2JIeMEHTOB MHOTOTPAaHHHWKOB: pE&Opa, amaroHanmu, yriael. [linomanbs OOKOBOIA
MOBEPXHOCTH M TIOJHOM MOBEPXHOCTU MPSMOW MPU3MBL, IUIOMIA/b OCHOBAHMM, TeopemMa o
OOKOBOI TMOBEPXHOCTH MpsSMOM mpu3Mbl. [lnomans OOKOBOW TOBEPXHOCTH W IMOBEPXHOCTH
MPaBWIBHON THpaMUJbl, Teopema O IUomaan yced€éHHoi nupamuisl. [lonstHe 00 00BEME.
O0BEM TUPAMHUJIBI, TPU3MBI

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMIECHUS MEXKIY IIIOMIAISIMH ITOBEPXHOCTEH, 00BEMaMHU
MOIOOHBIX TEN

11 KJIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus



6.1

6.2

6.3
6.4
6.5

6.6

6.7

6.8

6.9

6.10

Hunuaapudeckass TOBEPXHOCTh, OOpasylolmyde IMUIMHAPUYECKOW TOBEPXHOCTH, OCh
HWIMHAPUYECKOH moBepxHocTu. L{nnuuap: ocHOBaHUS U OOKOBasi OBEPXHOCTh, 0Opa3yromas
1 OCh, TUIOMIA/Ih OOKOBOH M TIOJTHOM TTOBEPXHOCTH

Konnueckasi MOBEpXHOCTh, OO0pa3yrolue KOHHYECKOH MOBEPXHOCTH, OCh W BEpIIMHA
KOHMYEeCKOH moBepXxHOCTH. KOHyc: OCHOBaHME M BepLIMHA, 00pasylomas U OCh, IUIOIAMIb
OOKOBOW M TIOJIHOW TOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yroliue W BBICOTA, OCHOBAHUS U
OOKOBasi MOBEPXHOCTh

Cdhepa wm map: ueHTp, paauyc, AMAMETp, IJIOUIAAb TMOBEpXHOCTH cdepbl. B3aumuoe
pacnojiokeHue cepbl U IMII0CKOCTH, KacaTellbHas INIOCKOCTb K cdepe, MIomaas chepbl

N3o0paxenue Ten BpalieHus Ha TI0CKOCTH. Pa3BépTka nMiMHapa 1 KOHyca

KomOunamnuu ten BpameHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONMUCAHHBIN OKOJIO cepsl,
cdepa, BIUCAaHHAs] B MHOIOI'PAaHHUK, WM TEJIO BpAILlEHUs

[Tonsatue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tenl. Teopema 00 00BEME MPAMOYTOIHHOTO
napasienenunena u ciaeactsus u3 He€. O0bEM nmMHApa, KoHyca. O0bEM MIapa M IJIONIAIb
chepnl

[MomoOHbie Tema B mpocTpaHcTBe. COOTHOIIEHHS] MEXIY IUIOMAAIMU ITOBEPXHOCTEH,
00BEMaMu TOJOOHBIX TEll

Ceuenus nunuHIpa (MapaiienbHO U IEPIEeHANKYISIPHO OCH), CeUeHHUs KOHyca (TapajuiebHOoe
OCHOBAHHIO U MTPOXOJISIIEE YepPe3 BEPIINHY ), CEUCHUS IIapa

BexTop Ha miockoctu u B npocTpaHcTBe. ClI0)KEHHE U BbIUMTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4ucio. PasyiokeHue BeKTOpa IO TPEM HEKOMIUIAHApHBIM BekTopam. lIpasumio
napauienenunena. Pemenue 3amad, CBSI3aHHBIX C NPUMEHEHUEM IIPAaBWI JEHCTBHU C
BEKTOPAMHU

[IpsimoyrosibpHas cuctema KoopAuHAT B mpoctpaHcTBe. Koopaunatel Bektopa. [Ipocreiime
3aJa4d B KOOpJAMHATaX. YTOJI MeEXAy Bekropamu. CKalspHOE IPOU3BEJCHHE BEKTOPOB.
Boruncnenue yrioB MexIay NPSMBIMH M TUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBIA METOM MPHU
pELIeHIH T€OMETPHUUECKUX 3a1a4



ITPOBEPAEMBIE HA EI'9 10O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHMSA OCHOBHOMU OBPA30OBATEJIBHOMU ITPOI'PAMMBbI CPEJHEI'O OBILIEI'O

OBPA30OBAHUA
Kon
NpoBepPsieMoOro
TpeOOBaHMS

1

2

3

4

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTaTAM OCBOECHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMBbI CpeIHEro 001ero 0opa3oBaHus

Biagenne MeronaMm 10Ka3aTenbCTB, ANTOPUTMAMM  PELIEHUS 3a7ad; yMEHHE
dbopMyJIMpOBaTh U OINEPUPOBATH IMOHATUSMU: OIpEAeJIeHHe, aKchuoMma, TeopeMa,
CJIEJICTBHE, CBOICTBO, MPHU3HAK, IOKA3aTENbCTBO, PAaBHOCWUJIbHBIE (DOPMYIUPOBKHU;
OPUMEHATh UX; YMeHue (¢opMylupoBatb OOpaTHOE U  MPOTHUBOIIOJIOKHOE
YTBEPKACHUE, NIPHUBOJUTH IPUMEPHI M KOHTPIPUMEDPBI, HCIOJIB30BATh METOJ
MaTeMaTHYECKON MHAYKLINU; IPOBOJUTH J10Ka3aTeIbHbIE PACCYKACHUS MPU PEILICHUU
3a/1a4, OLICHMBATh JIOTMYECKYIO MPABWIBHOCTb PACCYXACHUH; YMEHHME OIEpUpPOBATh
MNOHSTUSMM: MHOXXECTBO, IMOJMHOXECTBO, ONEpaly HaJl MHOXXECTBaAaMHU; YMEHHE
UCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN amnmapar Uil OIMCaHUS PEAbHBIX
IIPOLIECCOB U SBJIEHUH W INpHU PEIICHUHU 3a/]ad, B TOM YHUCIIE U3 JPYIHX Yy4eOHBIX
IPEMETOB; YMEHHUE ONEPUPOBATH MOHATUSAMU: Tpad, CBSI3HBIN Ipad, AepeBO, LUK,
rpad Ha MIOCKOCTU; YMEHHE 3a7aBaTh U OMUCKHIBATh rpadbl pa3IudyHbIMU CIIOCO0AMU;
UCIIOJIb30BaTh rpadbl MpH perIeHuH 3a1a4

YMeHue onepupoBaTh MOHATHSMHU: HATYypajbHOE YMCIIO, LIEJI0€ YMCIIO, CTENEHb C
[eJbIM TOKa3aTejaeM, KOPeHb HaTypajdbHOM CTENEHHU, CTENEHb C PaIlMOHAIBHBIM
MOKa3aTeleM, CTeNeHb C JCHCTBUTENbHBIM IOKa3aTeleM, JIorapudM Yuciia, CUHYC,
KOCHHYC M TaHT€HC TPOU3BOJIBHOTO YHCJIA, OCTATOK MO MOJIYIIO, PallMOHAIBHOE
YKCIJIO, UPPAMOHAIBHOE YHMCIIO, MHOKECTBA HATYyPAJIbHbBIX, LEbIX, PALIMOHATBHBIX,
JIEHCTBUTEILHBIX YMCEN; YMEHHUE HCIOIB30BaTh MPU3HAKH JETUMOCTH, HAUMEHBIIIHMA
o0y JenuTeNb 1 HauMEeHbIllee 00IIee KpaTHoe, alropuT™ EBKiHMIa mpu penieHun
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3UIIMOHHBIMU CHUCTEMaMU CUUCJICHUS; YMEHHE
BBITIOJIHATh BBIYHMCIICHUE 3HAYCHUN W MPeoOpa3OBaHMs BBHIPAKECHHH CO CTETICHAMHU U
norapudmamu, mnpeoOpa3zoBaHUs APOOHO-PAIMOHANBHBIX BBIPAKEHUH; yMEHHE
OTICPUPOBATh TOHATHUSAMH: TIOCIICOBATEIBLHOCTh, apu(PMeTHUYEeCKas MPOTPECcCus,
reoMeTpuueckass  mporpeccusi, OECKOHEYHO  yObIBaromiass  TeoMeTpuyecKas
MIPOTpecCcHs; yMEHHE 3aJlaBaTh TOCIEIOBATEIIPHOCTH, B TOM YHCJIE C ITOMOIIBIO
PEKYppPEHTHBIX (OPMYJI; YMEHHUE ONEPHUPOBATh TMOHATHUSIMU: KOMIUIEKCHOE YHCIIO,
CONPSDKEHHBIC KOMIUIEKCHBIE YHCIa, MOJYJh M apryMEHT KOMIUIEKCHOTO 4YHCIIa,
dbopma 3amMcu KOMIUIEKCHBIX 4YHCEN (TeoMeTpuueckasi, TPUTOHOMETpUYecKas |
anreOpanveckas); yMeTh MPOU3BOAUTH apu(PMETHIECCKUE NEUCTBHS ¢ KOMILJICKCHBIMU
YUCJIaMU; MPUBOJIUTH MPUMEPHI UCIIOIH30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
MOHATUAMHU: MaTpuiia 2X2 u 3x3, onpeaeauTeab MaTPUIlbl, TEOMETPUIECKUN CMBICIT
OTPEICTUTEIS

YMenue OIEPUPOBATH MTOHATUSIMH: palOHAJIbHBIE, UPpALMOHAJIBHEIE,
IOKa3aTesbHbIe, CTENEHHbIE, JJorapu(pMUIecKue, TPUTOHOMETPUUECKUE YPaBHEHUS U
HEPaBEHCTBA, HUX CHUCTEMBI, yMEHHUE OIEpUPOBATh IOHATHUSAMHU: TOXKIECTBO,
TOKJECTBEHHOE MpeoOpa3oBaHKe, ypaBHEHNUE, HEPABEHCTBO, CHCTEMa YpPaBHEHUH U
HEPaBEHCTB, PABHOCWIBHOCTb YpaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHUE peIlIaTh
YPaBHEHHs, HEPAaBEHCTBA W CUCTEMBI C IOMOILBIO PAa3JINYHBIX NPHUEMOB; pEIIAThH
YPaBHEHUs, HEPAaBEHCTBA M CHUCTEMBbI C MapaMeTpoOM; IPUMEHATH YPaBHEHHS,
HEPAaBEHCTBA, WX CHUCTEMBbl JUIsl PEUICHWs MAaTeMaTH4eCKMX 3aJad M 3anad U3
Pa3IUYHBIX 00JaCTEN HAyKU U peanbHOMN KU3HU

YMeHue onepupoBaTh MOHATHAMU: (QYHKUUS, YETHOCTh (YHKIMH, MEPUOTUYHOCTD
GYHKIIMM, OrpaHUYEHHOCTh (QYHKIUH, MOHOTOHHOCTh (DYHKIHMH, DSKCTPEMYM



byHKMKM, HauOoNbIIee W HaUMEHbIIee 3HA4YeHHS QYHKIMH Ha TPOMEKYTKE,
HerpepbiBHAass (YHKIMA, AacUMOTOTHl rpaduka ¢yHKIMH, TepBas U BTOpas
npou3BoAHas (YHKIMH, TEOMETPUYECKUH W (DU3UYECKUA CMBICT TPOU3BOIHOM,
nepBooOpasHasi, ONpeaesEHHBIA MHTErpall; YMEHUE HaXOIUTh aCHUMITOTHI rpaduka
GYHKIIMM; YMEHHUE BBIYMCISATH MPOU3BOJHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO M
KOMITO3UIIUN (PYHKIMI, HAXOAWUTh YpaBHEHHE KacaTeldbHOH K rpaduky (yHKIHU;
yMEHHE HaxOIUTh NMPOU3BOJHBIE 3JEMEHTAPHBIX (PYHKIIHI; YMEHHE HCIOJIb30BaTh
NPOM3BOJIHYIO JUIS UCCIIEOBAHUS (YHKUUH, HAXOAUTh HAMOOJBIINE U HAMMEHBIINE
3HayeHUs! QYHKIMI; CTPOUTH IrpaHUKd MHOTOUYICHOB C MCIOJB30BaHHWEM ammnapara
MaTEeMaTHYECKOT0 aHaIN3a; MPUMEHATh POU3BOIHYIO JUIsI HAXOXKICHUS HAMITYYIIEro
pellleHus] B MPUKIAJAHBIX, B TOM YHCJE COLMAIbHO-IKOHOMUYECKUX M (PUINYECKUX
3aa4ax; HaXOAWUTh IUIOMAad U O0BEMBI (Ury C TMOMOUIBIO MHTETpajia; MPUBOJIUTH
IpUMEphl MAaTEMaTHYECKOro MOJECIUPOBAHMUS € TOMOIIbI0 TuddepeHIanIbHbIX
ypaBHEHUH

YMmenue onepupoBaTh HOHATHAMM: rpaduk ¢GyHKuuMu, oOpatHas (yHKIMS,
KOMITO3UIUS QYHKIMHA, THHEWHass QyHKIUs, KBaapaTHdHas (QyHKIHS, pallioHAIbHAS
byHKuus, creneHHas (QYHKUUS, TPUTOHOMETpUYecKHe (YHKIMH, OOpaTHbIE
TpUTOHOMETpHYEeCKHe (YHKIMH, TOKa3aTelnbHas W JorapudpmMuueckas (yHKIHH;
YMEHHE CTPOUTh TpapUKH H3yYEHHBIX (YHKUMN, BBINONHATH I[PeoOpa3oBaHUs
rpadgukoB QYHKIUI, HCNONB30BaTh TpaduKU [ HU3Y4YEHHUsS MPOIECCOB U
3aBHCUMOCTEH, NpU peIIeHUM 3aJad U3 JPYrux ydeOHbIX NpEeAMETOB U 3a1ad U3
peasbHOW JKW3HU; BBIpaXaTh (opMylaMH 3aBUCUMOCTH MEXIY BEIHYNHAMU,
UCIIOJIb30BaTh CBOICTBA U rpaduku (GYHKUUH JUIs peLIeHUs ypaBHEHUN, HEPABEHCTB
U 33724 C [apamMeTpaMu; H300pakaTh HAa KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA
pelLeHni ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TeKCTOBbIE 3a/1a4M Pa3HbIX TUIOB (B TOM YKCJIE HA MPOLEHTHI, J0JIU
U YacTH, Ha JBUKEHHE, paboTy, CTOMMOCTb TOBapOB U YCIYI, HAJOTH, 3aJaud W3
001acTH yIpaBiIeHUs! IMYHBIMU U CEMEHHBIMU (PMHAHCAMHU); COCTABIIATh BBIPAXKCHHUS,
YpaBHEHHUS, HEpPaBEHCTBA M UX CHUCTEMbl IO YCIOBUIO 3a/layd, MCCIEA0BaATh
NOJYy4YeHHOE pELIeHHEe M OLEHHBAaTh INPaBIAONOJO0OHOCTh pPe3yJIbTATOB;, YMEHHE
MOJIETIMPOBATh pealbHbIE CUTYallud HA S3bIKE MAaTEMATHKHU; COCTABJISATh BBIPAXKECHUS,
YPaBHEHHUs, HEpPaBEHCTBA M HUX CHUCTEMbl IO YCIOBUIO 3a/layd, MCCIEA0BaTh
MOCTPOCHHBIE MOJIENM C MCIOJBb30BAaHUEM armapaTa ajireOpbl, WHTEPIPETHPOBATH
HOJTy4YEeHHBIH pe3ysbTar

YMeHue onepupoBaTh MOHATUSIMU: CpeHee apupMeTnieckoe, MeAnana, Hanbobliee
Y HalMEHblIee 3HAYECHU, pa3Max, AUCIIEPCHs], CTAHAAPTHOE OTKIOHEHHE YMCIOBOTO
Habopa; yMEHHE W3BJIeKaTh, UHTEPIPETUPOBATH MH(GOPMALIMIO, MPEACTABICHHYIO B
TabIMIIax, Ha qUarpaMMax, rpaukax, OTpakarollyto CBOMCTBA peabHBIX MPOIECCOB
U SBICHUI; NPENCTaBIATh HHPOPMAIMIO C TMOMOIIBI0 TabIUIl U JUarpamm;
UCCIIEIOBaTh CTATUCTHYECKUE JAHHBIC, B TOM YHCIIE C MPUMEHEHHEM rpaduyecKux
METOJIOB M JJEKTPOHHBIX CPEACTB; TIpadUuecKkd UCCIeOoBaTh COBMECTHbBIE
HaOJII0JIEHUS C MIOMOIIBIO JUarpaMM pacceuBaHuUs U IMHEHHOW perpeccuu

YMeHue onepupoBaTh IOHATHUSIMHU: CIy4allHBIM ONBIT M CIy4dallHOE COOBITHE,
BEPOSITHOCTb ~ CIIy4allHOTO  COOBITHS; yYMEHHE BBIYHUCIATH  BEPOSTHOCTh  C
UCTIOJIb30BaHUEM TpaUUecKUX METOJOB; NPUMEHATH (OPMYJBl CIOXKEHHS U
YMHOXXEHUSI BEPOSITHOCTEH, (OpMyIly MHOJIHOH BEpOSTHOCTH, (Gopmyny bepryiw,
KOMOWHATOpHBIE (akThl U (OPMYIIBI; OIIEHUBATH BEPOSTHOCTH PEANBbHBIX COOBITHI;
YMEHHE OINEpPUPOBaTh MOHATHAMM: CllydaiiHas  BEJIMYMHA, PpaCIpElEICHHE
BEpPOSITHOCTEM, MAaTEMAaTUYECKOE 0XKUIAAHUE, NUCIEPCHSI U CTaHJAPTHOE OTKIIOHEHUE
CllydaifHOW BeNIMYMHBI, (DYHKIUHM pacnpeieieHus U IUIOTHOCTH PaBHOMEPHOIO,
IIOKA3aTEeNbHOIO0 U HOPMAJIBHOIO PACIpPENEICHUM; YMEHUE HCIOJIb30BaTh CBOMCTBA
W3YYEHHBIX PACIPENEICHUN U1 PELIEHUs 3a]ad; 3HAKOMCTBO C IOHATUSAMU: 3aKOH
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11

12
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OOJIBIINX YHCEN, METO/IbI BHIOOPOYHBIX MCCIECOBAHUN; YMEHHE ITPUBOIUTD ITPUMEPHI
NPOSIBICHUST 3aKOHAa OOJNBIIMX YHUCEN B MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSIX;
yMEHHE OICpUpPOBATh TMOHATHSIMHU: COUYCTAHHE, TEPECTAHOBKA, YUCIO COYETaHHH,
YHCIIO0 MepecTaHOBOK; OMHOM HpI0OTOHA; yMeHUEe MPUMEHSATh KOMOMHATOPHBIE (aKThI
U PAcCyXKICHHMS Ul PEUICHUS 3ajad; OLECHHBATh BEPOSTHOCTH PEATbHBIX COOBITHIA;
COCTaBJIATH BEPOSITHOCTHYIO MOJIETIb U MHTEPIPETHUPOBATH MOJTYYECHHBINA PE3yIbTaT

YMeHue onepupoBarh IOHATUAMM: TOYKA, IMpsMas, IUIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIyY, BEJINYMHA YIJIa, INIOCKUW YIroJl, IBYI'PAaHHBIN yIroJj, TPEXTPaHHbIA YTOJl,
CKpEILIUBAIOIIMECS MPSAMBIEC, IApPaLUICIBbHOCTh U NEPHCHAMKYJISAPHOCTh IPSAMBIX H
IUIOCKOCTEM, YroJI MEXAy MNPSMBIMH, YroJl MEXIy IPSMON U IUIOCKOCTBIO, YTOJI
MEXIY IIOCKOCTSIMU, PACCTOSHHUE OT TOYKU JO IIJIOCKOCTH, PACCTOSHUE MEXAY
IIPSMBIMH, PAacCTOSHUE MEXKIY IUIOCKOCTSMHU; YMEHHE HCIIOJIb30BaTh IIPU PEILECHUN
3a1a4 M3y4YeHHbIe (aKThl U TEOPEMbl IJIAHUMETPUHU; YMEHUE OLICHUBATh Pa3Mephl
O00BEKTOB OKPY’KAIOLIEr0 MHUPA; CTPOMTh MAaTEMATUYECKHE MOJENIU C IOMOIIbIO
FEOMETPUYECKUX IOHATUN M BEJIMYMH, PELIATh CBA3AHHBIC C HUMH IIPAKTUYECKUE
3a1a4u

YMeHue onepupoBarh MOHATUSAMU:  IUIOW@Ab  QUIypbl, 00BEM  (UTYpBHL,
MHOTOTPAaHHMK, TIPaBWJIbHBIH MHOTOIPDAaHHMK, CEUYEHHWE MHOIOIpaHHMKA, KyoO,
napajulefienunes1, npu3Ma, nupaMmuaa, GuUrypa U moBepXHOCTb BPALLEHUS, LHIUHID,
KOHYC, I1ap, cdepa, miomaasb chepsl, MIomaab MOBEPXHOCTH MUPAMU/bI, TPU3MBI,
KOHyCa, LWINHApPA, 00bEM Ky0a, IpPSAMOYIOJBHOIO IMapauleieNnuIena, MUpaMubl,
IPU3MBI, LMIUHApA, KOHyca, IIapa, pa3BEPTKAa IOBEPXHOCTH, CEUYEHUS KOHyca M
LWINHAPA, M[apajUle]bHbBIE OCH MM OCHOBAHHUIO, CEYEHHUE Iapa, IJIOCKOCTb,
Kacaromascs cgepsl, HWINHAPA, KOHYCa; YMEHUE CTPOUTh CEYEHHE MHOTIOIPaHHHUKA,
n300paxaTb MHOTOTPAHHUKH, (QUTYpbl M IOBEPXHOCTH BpAIlIEHUs, UX CEUYEHUs, B TOM
qucjie ¢ [OMOILIBI0 DJJEKTPOHHBIX CpPEACTB; YMEHHME IIPUMEHATH CBOMCTBA
F€OMETPUUECKUX (PUTyp, CAMOCTOATENBHO (POPMYIUPOBATEH OIMPEIEICHHS N3y4aeMbIX
¢uryp, BbLABUraTh TMIIOTE3bl O CBOICTBAaX W NpHU3HAKAX I'€OMETPHUUYECKUX (UTYp,
000CHOBBIBaTh WJIM OIPOBEPraTh UX; YMEHHE MPOBOAUTH KiacCUpUKaLKO (GUTYp 10
Pas3IMYHBIM NIPU3HAKAM, BBIIOJIHATH HEOOXOAMMBbIE JOMIOJHUTEIbHBIE IOCTPOCHUS

YMeHHe OnepupoBaTh MOHSATHSAMH: JIBUKCHHE B MPOCTPAHCTBE, NapalIelIbHBINA
NEepeHoC, CUMMETpHUsl Ha IJIOCKOCTH M B NPOCTPAHCTBE, MOBOPOT, Mpeodpa3zoBaHue
mo100us1, MoAo0HbIe (PUTYPHI; YMEHHE paclio3HaBaTh PaBHbIC U MOA00HBIE (PUTYPHI, B
TOM 4YHUCIIEé B TPHPOJE, MCKYCCTBE, APXUTEKTYpE; HCIIOIb30BaTh T€OMETPUYECKHE
OTHOIICHHS TIPU PEUICHUU 3aJla4; HaXOIWTh T€OMETPUYECKHE BEIHYWHBI (JJTUHA,
yToJl, TUIOIIAb, 00BEM) MIPU pPEIIeHUH 3aJad U3 APYTUX YYeOHBIX MPEAMETOB U U3
peanbHON KM3HHM;, YMEHHE BBIUHCIIATH T'€OMETPHUCCKUE BEJIWYHMHBI (IUIMHA, YTOJI,
Iomaab, 00bEM, IUIOMAAb IOBEPXHOCTH), MCIONB3Ysl H3ydeHHbIE (HOPMYIBI H
METO/IbI, B TOM YHMCIIE: IUIOIIA/Ib TTOBEPXHOCTH MUPAMUIBI, IIPH3MBI, KOHYCa, [IWIAH/IPA,
wiomanas cdepsl; 00bEM KybOa, NIPSMOYTOJIBHOTO MapajlieNienunesia, MHPaMUIb,
NPU3MBIL, [IWIMHAPA, KOHYCA, Iapa; YMEHHE HaAXOAUTh OTHOIIEHHE 00hEMOB MOTOOHBIX
¢buryp

YMeHue onepupoBaTh MOHSATHSIMHU: TPSMOYTOJIbHAsl CHCTEMa KOOPAWHAT, BEKTOD,
KOOPJIWHATHI TOYKH, KOOPAMHATHI BEKTOPa, CyMMa BEKTOPOB, TIPOM3BE/ICHUE BEKTOpa
Ha YHCIIO, Pa3JioKEeHHE BEKTOpa Mo 0a3ucCy, CKaJsIpHOE MPOU3BEICHUE, BEKTOPHOE
NPOM3BEICHUE, YTOJ MEXIAy BEKTOPaMH;, YMEHHE WCIOJIb30BaTh BEKTOPHBIA U
KOODJWHATHBIA METOJ JJIsi PpEeHICHUS TEeOMETPHUYECKHX 3aJad W 3adad JPYrux
y4eOHBIX TIPEMETOB

YMeHne BBIOMpPATh TOAXOMSIIMA METOA IS PEIICHUS 3aJa4yd; IMOHUMAaHHE
3HAYUMOCTH MAaT€MaTUK{A B M3YyYEHUH MPUPOJTHBIX U OOIIECTBEHHBIX MPOIIECCOB U
SBJICHHM; YMEHHE paCIlO3HaBaTh MPOSIBJICHUE 3aKOHOB MAaTEMAaTHKH B HCKYCCTBE,
yMEHHE MPUBOAUTH MPUMEPHl MATEMATUYECKUX OTKPBITUHA POCCHICKONM M MUPOBOU
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HHEPEYEHbB 2JIEMEHTOB COAEP)KAHUSA, ITIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE
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4.1

IIpoBepsieMblil 3J1eMEHT COAEPKAHUS
Yucna v BBIYKCICHUS
Harypanbhbie u nenbie ynucina. [Ipu3Haku 1eIMMOCTH LETbIX YHCel

PanmonanbHbie  ywcna. OOBIKHOBCHHBIE W JICCATHUYHBIC JpOOHW, TPOLEHTHI, OCCKOHCYHBIC
MIEPHOINICCKHE TPOOH

Apudmernueckuii KOpeHb HaTypalbHOW creneHd. [leiicTBUs ¢ apupMETHUYECKUMH KOPHSIMH
HaTypaJIbHOM CTEIIEHU

CreneHs ¢ IO CJIBIM ITOKA3aTCIICM. CreneHns ¢ palrOHAJIbHBIM ITOKA3aTCJICM. CBoiicTBa CTEICHU

CuHyC, KOCHMHYC M TaHI€HC YMCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC, AapKTaHI'€HC
YHUCJIOBOT'O apryMeHTa

Jlorapudm yncna. JlecaTuanble U HaTypadbHbIC JOrapu(MbI

JeiictButenpHpie  yncna. ApudMeThdecKkue Omnepanuu ¢ JACHCTBUTEIbHBIMUA — YHCIIAMHU.
[IpubmmkEéHHbIE BBIYHCICHMS, TpaBWJIa OKPYTJICHHUS, NPHUKUIKA W OIEHKAa pe3yibTaTa
BBIYUCIIEHUN

[IpeobpazoBanue BhIpaKeHU

KommiekcHbie uncna

YpaBHEHHUs 1 HEpABEHCTBA

Lenble u 1poOHO-paliOHAIbHBIE YPAaBHEHUS

WppaunonanbHble ypaBHEHUS

TpuronomeTrpruyeckue ypaBHEHHs

[Toka3zaTenbHbIE U JOrapuPMHUUECKUE YPABHEHUS

Lensble u 1poOHO-paliOHaIbHBIE HEPABEHCTBA

HppanumoHanbHble HEPABEHCTBA

[TokazarenpHbIe U TOorapupMUIECKIE HEPAaBEHCTBA
TpuronomeTpruyeckue HEpaBeHCTBA

Cuctembl 1 COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB

VYpaBHEHUsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpamMu

Marpuiia cucTeMsbl JUHEHHBIX ypaBHeHUH. OnpeennTesb MaTPUIIbI
OyHKIMU U TpaduKu

Oyukuus, crnocoObl 3amaHus ¢(ynkuuu. [padux ¢dynkuuu. B3aumHo o0paTHbIE (QYHKIHH.
Uérnple u Heu€THBIE QyHKIMH. [leproandeckue GyHKINN

OO6nactp ompeneneHus: U MHOXECTBO 3HaueHUH ¢yHkuuu. Hymn ¢ynkuuu. IlpomexyTku
3HAKOMOCTOSAHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl W MHHHMYMBI
¢ynkuuu. Hanbonpiee 1 HauMeHblee 3HaueHne (QyHKIIMHY Ha IPOMEXYTKE

CrenenHast GyHKIIHS C HATYpAJIbHBIM U II€JIBIM TIOKa3ateneM. E€ cBolicTBa u rpaduk. CBoICTBA U
rpaduK KOpHS n-0¥ CTENeHU

Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U rpaduku
[Noxa3zaTenbHast u orapudmMudeckas GyHKIMH, IX CBOWCTBA U TpapUKU

Touku paspeiBa. AcumnrTorsl TpadukoB QyHKuuil. CBoiicTBa (YHKIMHA, HEMpPEPHIBHBIX Ha
OTpe3Ke

ITocnenoBaTeILHOCTH, CIIOCOORI 3aJaHUS MOCIEA0BATEILHOCTEN
Apudmerrdeckasi U TeoMeTprudecKas nporpeccuu. @opmMyia CII0KHBIX TPOIIEHTOB
Hauana maTemaTH4uecKOro aHajin3a

[IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (YHKIHNA
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[Ipumenenne npou3BOAHON K HCCIENOBAHUIO (PYHKIMA Ha MOHOTOHHOCTh U SKCTPEMYMBI.
Haxoxaenne HauboIbIIero 1 HANMEHBIIET0 3HAYEHUS (PYHKIIMH Ha OTPE3KE

[TepBooOpasnas. MaTerpan
MHoOXecTBa U JIOTHUKa

MHoOXxecTBO, onepaluu HajJ MHOKecTBamu. J{uarpammel Diinepa — Benna

Jloruka

BeposTHOCTB U cTaTUCTHKA
OnucarenpHas CTaTUCTUKA
BepositHOCTh

Kombunaropuka

I'eomerpus

@urypsl Ha INIOCKOCTH
[IpsiMble U TUIOCKOCTH B IPOCTPAHCTBE
MHororpaHHuku

Tena 1 MOBEpXHOCTH BpalICHUSI
KoopauHaTs! 1 BEKTOPBI



YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHHUKA

METOIUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
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