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MHNOACHUTEJIBHAS 3AIIMCKA

Pabouast mporpamma yde6HOTO Kypca «I'eomerpusi» 6a3oBoro ypoBHs juis oOydaromuxcs 10 —11
KJIacCOB pa3paboTaHa Ha ocHOBe DenepallbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAapTa CPEIHETo
obmero odbpa3oBanus (yTB. mpuka3zoM MuHUcTepcTBa 00pazoBanus U Hayku PO ot 17 mas 2012 . N 413,
penakuusa ¢ uameHenusmu Nel028 ot 27.12.2023 1), npukaza MunuctepctBa [Ipocsemenus PO ot 19.10.
2024 r Ne704 «O BHeceHMHM H3MEHEHMH B HEKOTOpbIE IpHKa3bl MuHHCTepcTBa IpocBeuieHus PO,
Kacaromuecs: penepanbHbIX 00pa30BaTENbHBIX MPOTPaMM HAYaJIbHOTO..., OCHOBHOTO..., CPEIHET0 OOIIEero
o0Opa3oBaHMs», a TakkKe C YYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHMIA, TPEIBIBIIEMBIX K
MaTeMaTHYeCKOMy OOpa30BaHMIO, W TPaauIUi poccuiickoro oOpa3zoBaHus. Peanuzamus mporpaMMbl
o0ecrieynBaeT OBJIAJCHHE KIIOUEBBIMH KOMIETEHIIUSMH, COCTABISIONIMMU OCHOBY JISi CaMOPa3BUTHS M
HEMPEPBIBHOIO 00Pa30BaHMUsI, [IEJIOCTHOCTh OOIIEKYIbTYPHOTO, THYHOCTHOTO U MO3HABATEIHHOTO Pa3BUTHS
JMYHOCTH 00YYaIOIIUXCS.

HEJIN U3YYEHHUS YYEBHOT' O KYPCA

BaxxHocTh yueOHOro Kypca reoMEeTpuu Ha YPOBHE CpeJHEro ooiiero oopa3oBaHus 00yCIOBJIECHA
MPAKTUYECKONW 3HAYMMOCTHIO METANPEIMETHBIX M MPEIMETHBIX PE3yJbTaTOB OOyUYEHUS TEOMETPUU B
HampaBJIGHUU  JIMYHOCTHOTO  pa3BUTUSl  oOydamomuxcsi,  ¢GopMupoBaHus  (PyHKIHOHAIBHOM
MaTEeMaTHYeCKOH TPAaMOTHOCTH, M3Y4YCHHS JIPYTUX Y4eOHBIX AWCHMILINH. Pa3Butne y oOydarommxcs
MPAaBWIbHBIX MPEACTABICHUH O CYIIHOCTH M TMPOUCXOXKIECHUU TEOMETPUUYECKUX abCTpakuui,
COOTHOIICHUH PEATBHOT0 M HJCAIBHOT0, XapaKTepe OTPaKCHUs MAaTeMaTHUYeCKOW HAyKOW SIBICHUU U
MPOLIECCOB peajbHOIO0 MHpa, MECTe TEeOMETpUM B CHCTEME HAyK M pOJM MaTeMaTHYeCKOIo
MOJICTUPOBAaHUS B HAyYHOM TIO3HAHWM M B TPAKTUKE CHOCOOCTBYeT (HOPMHPOBAHUIO HAYYIHOTO
MHPOBO33PEHHUS YUAIIUXCS, a TAK)KE KAUECTB MBIIUICHUS, HEOOXOIUMBIX Ui a/laliTallil B COBPEMEHHOM
o01ecTBe.

I'eomeTpus siBisieTcss OJHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CpEHEro odiero odpazoBaHus,
TaK Kak 00ecreunBaeT BOZMOXHOCTh NU3YUEHUS KaK JUCIHUIUIMH €CTECTBEHHO-HAYYHOUN HAINPaBJICHHOCTH,
TaK ¥ TYMaHUTApHOM.

Jlormdeckoe MebIIUICHHE, (GOPMUPYEMOEe TpPHU H3YyUYEHUU OOYYAIOIIUMUCS TOHSTUHHBIX OCHOB
TreOMETPHUH M TOCTPOCHUH LIETIOUKH JIOTHUECKUX YTBEPKIACHUM B X0J/1€ pelIeHUs] TeOMETPUUECKUX 3a/1a4,
YMEHHUE BBIJIBUTATh U ONPOBEPraTh T'MIOTE3bl HEMOCPEACTBEHHO HCIONB3YIOTCA MPH pEIICHUU 3ajad
€CTECTBEHHO- HAy4YHOT'O I[UKJIa, B YACTHOCTH U3 Kypca (GU3HKH.

YMeHue OpUEHTHPOBATHCS B MPOCTPAHCTBE HWIPAET CYIIECTBEHHYIO POJIb BO BCEX OO0IACTAX
NesITeNIbHOCTH YenoBeka. OpHeHTalus YeloBeka BO BpEMEHHU U NMPOCTPAHCTBE — HEOOXOIUMOE yCIIOBUE
€ro COIMAILHOTO OBITHS, (hOpMa OTPaKEHHUS OKPYKAIOIIETO MHUpPA, YCIOBHE YCIEIIHOTO MMO3HAHUS H
aKTUBHOTO TMpeoOpa3oBaHusi JAeiicTBUTenbHOCTH. OmnepupoBaHue MPOCTPAHCTBEHHBIMU —0OOpazamu
o0BeMHSECT pa3Hble BHUIBI y4eOHOW U TPYAOBON JEATEIBHOCTH,

SIBJIIETCS OJTHUM U3 NMPO(ECCHOHANBHO BaXXHBIX KA4eCTB, IO3TOMY aKTyajbHa 3a7ada (OPMUPOBAHUS Y
O6y‘~IaIOH_[I/IXCSI MNPOCTPAHCTBCHHOI'O MBIINUICHUA KaK pPa3sHOBUIAHOCTH 06pa3H0ro MBIIIJICHUA —
CYILIECTBEHHOTO KOMITOHEHTa B MOJITOTOBKE K MPAKTUYECKON AESTEIbHOCTH [0 MHOTHM HaIPABIICHHUSM.

Ilens ocBoeHus mporpaMMbl yueOHOTO Kypca «['eomerpus» Ha 0a30BOM ypoBHE OOyYCHHS —
o0mieo0pa3oBareabHOE U OOIIEKYIBTYPHOE pa3BUTHE OOYYAIOIIUXCS dYepe3 oOecrneuyeHue BO3MOKHOCTH
MPUOOPETEHUsT U  HCIOJIb30BAaHMSI CHUCTEMATUYECKUX TE€OMETPUYECKMX 3HAHUW U JIeHCTBUH,
CHEeU(pUIHBIX T€OMETPUH, BOZMOKHOCTH YCIEIIHOTO MPOAOKEeHUsT 00pa30BaHus MO CHEIMATIBHOCTSIM,
HC CBA3aHHBIM C IIPUKIIAJHBIM UCIIOJIB30BAHUCM I'COMCTPHHU.

[IporpaMmma 1o TeomeTpuu Ha 0a30BOM YPOBHE MpenHA3HaudeHa Ui OOydJaromuxcsl cpenHei
IIKOJIbI, HE UCHBITHIBABIIMX 3HAUUTENBHBIX 3aTPYJHEHUI Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS.
Taxum o6pazom, oOyyaromuecs: Ha 6a30BOM ypOBHE JIOJKHBI OCBOUTH OOIIKME MAaTEMAaTUYECKUE YMEHHUS,
CBSI3aHHBIE CO CHeUU(PUKON reoMeTpuH U HEOOXOAUMbIE AJIsl )KM3HU B COBpeMeHHOM oOmiectBe. Kpome
9TOro, OHU UMCIOT BO3MOXHOCTb U3YYHUTb I'COMCTPUTIO 60.]]66 FJIyGOKO, €CJIn B I[EL]IBHGIZLHGM BO3HUKHET
HE00XO0IUMOCTh B TEOMETPUUECKUX 3HAHUSAX B MPO(ecCHOHABHON 1eATeIbHOCTH.

I[OCTI/DKGHI/IG eI OCBOCHUA IMPOrpaMMBbl OGGCHG‘-II/IBaeTC}I PCIICHUCM COOTBCTCTBYIOIIIUX  3aJady.
[IpyopuTeTHBIMH 3aJjauaMUd  OCBOCHHS Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 Kitaccax siBISIFOTCS:



e (opMupoBaHHE MPEJCTABICHUS O TEOMETPUHM KaK 4acTU MHPOBOW KyIbTYypbl U OCO3HAHHE €€
B3aUMOCBSI3H C OKPYXKaIOIUM MUPOM;

g Q)OpMHpOBaHI/Ie npeaACTaBJICHUA O MHOTOIpaHHHKAaX MW TCJIaX BpalllCHUA KaK O Ba)KHEUIIINX
MAaTEMAaTHUYCCKUX MOACIIAX, IIO3BOJJIAKOIIINUX  OIIHNCHIBATH U I/I3y‘-IaTI) pa3HI>IC SABJICHUS
OKPYJKAIOIIETO MUPA;

e (QopMupoBaHME YMEHHS paclo3HaBaTh HaA YEpTEXKaxX, MOJACIIX U B PEATbHOM MHUpPE
MHOT'OT'paHHUKHU U TCJIa BpAIlICHUA,

L4 OBJIAZICHUC MCTOAAMU PCHICHUA 3aJa4 HAa IMOCTPOCHUA HaA 1/1306pa>1<eH1/1;1x MMPOCTPAHCTBCHHBIX
uryp;

L4 (bOpMI/IpOBaHI/Ie YMCHHA OIICPHUPOBATH OCHOBHBIMH IIOHATHUAMU O MHOI'OI'PAHHHMKAX H TEJIaX
BpaH.[eHI/ISI 1 UX OCHOBHBIMU CBOﬁCTBaMH;

L OBJIAZICHUC aJIrOpUTMaMK PpCHICHUA OCHOBHBLIX THUIIOB 3ajdady, (bOpMHpOBaHI/Ie YMCHHA
HpOBOI[I/ITB HCCJIOXKXHBIC OO0Ka3aTCJIbHBIC paCCY)KIIeHI/Iﬂ B XOI€ peH_IeHI/ISI CTepGOMeTpI/I‘-IeCKI/IX
3a1a4 1 3aa4d C IMPAKTUICCKUM COACPIKAHHUEM;

® pa3BUTHE HMHTEIUICKTyaJIbHBIX U TBOPUYECKHX CIOCOOHOCTEW OOyYaronIuxcsi, MO3HABATEIbHON
AKTUBHOCTH, UCCJICAOBATCIBCKUX YMCHHfI, I(pI/ITI/I‘-IHOCTI/I MBIITJICHUA,

e (¢opmupoBaHue (QyHKIHMOHAIBHOW TI'PaMOTHOCTH, PpEJIEBAHTHOM  I'€OMETPUH: yMEHHUE
pacro3HaBaTh MPOSBICHUS T'C€OMETPUYECKUX TMOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX KU3HEHHBIX CUTYalUsAX U MPH U3YYEHUH JPYTUX y4EOHBIX MPEIMETOB, MPOSBICHHS
3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, (POpMyIHMpOBaTh MX Ha S3bIKE T€OMETPUH U CO37aBaTh
TEOMETPUUYECKUE MOJEININ, NMPUMEHITh OCBOCHHBIM T'€OMETPUYECKMM ammapar Ijs pelIeHus
IIPaKTUKO-OPUEHTUPOBAHHBIX  3aJady, HWHTEPIPETUPOBATH U  OLICHMBATh  IIOJy4YEHHbBIE
pe3yNbTaThI.

OTIUYUTENBHOW 0COOCHHOCTBIO MPOrPAaMMBI SIBJISIETCS. BKIIOYEHHE B KypC CTEPEOMETPUH B Havaje
€ro M3yuyeHHs 3aay, PELIaeMbIX Ha ypOBHE MHTYUTHUBHOIO IO3HAHMA, U ONpEAEIEHHBIM 00pazom
OpraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BHTHIO JIOTHUECKOTO M MPOCTPAHCTBEHHOTO
MBILIJICHNS, CTHUMYJHMPYET MPOTEKaHWE WHTYUTHBHBIX IIPOLECCOB, MOTUBUPYET K JaJbHEHIIEMY
U3YYEHUIO NPEAMETA.

[Ipennourenue oTHAETCS HATJSAAHO-KOHCTPYKTUBHOMY METOMY OOy4Y€HUsl, TO €CTh TEOPETUYECKHE
3HaHHUA MMEIOT B CBOEM OCHOBE UYBCTBEHHOCTh IPEIMETHO- MPAKTUYECKOM AesTenbHOCTU. Pa3Burtue
IIPOCTPAHCTBEHHBIX MPEACTABICHUN Y ydaluxcs B Kypce CTEPEOMETPUU IPOBOAUTCA 3a CUET PEILEHUS
3aJad Ha CO3JaHHE IPOCTPAHCTBEHHBIX OOPa30B W 3ajjady Ha OINEPUPOBAHUE MPOCTPAHCTBECHHBIMH
obpazamu. Co3gaHue oOpa3a IPOBOJAUTCA C ONOPOM Ha HArJsHOCTh, a ONEpPHpOBaHHME OOpa3oM — B
YCIIOBUSIX OTBJIEUEHUS OT HATJISAHOCTH, MBICJIEHHOTO U3MEHEHHS €r0 UCXOIHOTO COACPKAHMSL.
OcHoBHbIE copepxkarenpHble JIMHUU Kypca «l'eomerpum» B 10—11 kiaccax:

«MHuororpanHukmn», «IIpsiMbIe U INIOCKOCTH B IPOCTPAHCTBEY, «Tena BpammeHus»,

«BeKTOpbI U KOOPJMHATHI B MPOCTPAHCTBE». DOpMHUpPOBaHUE JIOTHUECKUX YMEHUI PaclpenelsieTcs] He
TOJILKO TI0 COJEPKATEIbHBIM JIMHUSM, HO W IO TrojaM OOY4YeHHsS Ha YpOBHE CpEIHEro OOIIero
oOpasoBaHHs.

Conepxanrie 00pa3oBaHUs, COOTBETCTBYIOLIEE IPEIMETHBIM pe3yJlbTaTaM OCBOCHHS paboueit
MPOTPaMMBI, PACIPENSIEHHBIM 110 TroJaM OOydYeHUs, CTPYKTYPHPOBAHO TaKUM 00pa3oM, YTOOBI
OBJIAJICHUEC TEOMETPHUECKUMHU TIOHATHUSMU W HABBIKAMHU OCYIIECTBIBUIOCH IOCIEIOBATEIFHO U
MOCTYTATEBHO, C COOJIOJICHUEM TPUHIIMIIA MTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHHS BKJIIOUYAINCH B
OOIIYI0 CHCTEMY T€OMETPUYECKHX IPEICTaBICHUH 00yJaromMXCsl, pacupsist U yriayomss e€, oOpasys
MIPOYHBIC MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE
Ha n3ydenue reometrpun orBoauTcs 2 yaca B Heaento B 10 kiacce u 2 yaca B Hegento B 11 kiacce,
BCETO 3a JiBa rojia o0y4yeHus - 136 y4eOHBIX 4acoB.

COJAEPKAHUE YYEBHOI'O KYPCA 10 KJTACC
IIpsiMbIe M ITIOCKOCTH B IPOCTPAHCTBE
OcHOBHBIE TOHATHA CTepeoMeTpuu. Touka, mpsMasi, MIOCKOCTb, MPOCTpaHCTBO. [loHsTHE 00



AKCMOMAaTUYECKOM IMOCTPOCHUU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3anMmHOe pacnonokeHue MNpsAMBIX B IIPOCTPAHCTBE: IEPECEKAIOLIUECS, NapajlIeybHbIE U
cKpeuuBaromuecs npsimeie. [lapamienbHOCTh NPAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE: MapajliesIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE; MAPAIUIEIIBHOCTD TPEX MPAMBIX; NAPAJLIEIBHOCTD MPSIMOU U INIOCKOCTH. YTIIBI C
COHANPABJICHHBIMA CTOPOHAMM; YTOJI MEX]y IPSIMBIMHU B MpoCTpaHCTBe. [lapaninenbHOCTh MIIOCKOCTEN:
NapajuleJIbHbIe IUIOCKOCTH; CBOMCTBA MapajuIeIbHBbIX IUIOCKOCTEH. IIpocreiimne NpOCTpaHCTBEHHBIE
(burypsl Ha MIIOCKOCTU: TETPadp, KyO, mapauiesenune1; MOCTPOCHUE CEUCHUN.

[TepieHAMKYIAPHOCTh MPSIMOM W IUIOCKOCTH: MNEPHEHAUKYJAPHBIE MpPAMbIE B IPOCTPAHCTBE,
MpsIMBIE TapajlIeJIbHbIE U MEPHEHIUKYISPHbIE K IMIOCKOCTH, MPU3HAK MEPIEHIUKYISIPHOCTH NPSIMOA U
IUIOCKOCTH, T€OpPEMa O NPSAMOW NEPNEHIUKYJSIPHOW IJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YIrOJ MEXIY
NpsIMOM M IJIOCKOCTBIO; JIBYTPAHHBIA YIOJI, JIMHEHHBIM yrosl AByrpaHHoro yria. [lepneHaukymnsp u
HAaKJIOHHBIE: PAacCTOSTHUE OT TOYKH A0 IUIOCKOCTH, PAacCTOSHHUE OT MIPSIMOM 1O IUIOCKOCTH, MHPOEKIUS
¢burypsl Ha IUIOCKOCTh. [lepneHAMKYISIPHOCTh IUIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH JABYX
mrockocreil. Teopema o TpEX MeprneHANKyIsIpax.

MHoOrorpaHHuKHU

[loHsAiTHE MHOTOrpaHHHMKA, OCHOBHBIE 3JEMEHThl MHOIOIPAHHHMKA, BBIIYKJIBIE M HEBBIITYKJIbIE
MHOTOTPAHHUKH; Pa3BEPTKA MHOTrorpanHuka. [Ipusma: n-yronbHas npu3Ma; TpaHd 1 OCHOBAHUS MIPU3MBI;
npsiMasi M HakKJIOHHAs MpHU3MbI; OOKOBas M IIOJIHAsS MOBEPXHOCTh NpusMbl. llapannenenunen,
MPSAMOYTOJIbHBIM TapajulesienuIiel W ero cBoucrBa. [lupamupa: n-yroiapHas nUpaMuaa, TPaHU U
OCHOBaHME MHUpaMHUAbl; OOKOBas W TOJHAas MOBEPXHOCTh NHpPAMUAbI; MpaBUIbHAs U YyCeUEHHAs
nupamMuja. DJIEMEHThl MPU3Mbl U NHpaMujibl. [IpaBUIbHBIE MHOTOIPAaHHHMKHU: TOHSATHE MPABHIBHOTO
MHOT'OTPaHHUKA; MPaBWJIbHAS NPU3Ma U MPABWIbHAS MUPAMU/IA; MPABWIbHAS TPEYroJIbHAS MUPAMUIA U
MpaBUJIbHBIN TeTpasp; kyO. [IpeacraBienne o mMpaBUIBHBIX MHOTOIPAHHHMKAX: OKTajAp, JOJAEKAdIp U
nkocadap. CedeHuss Npu3Mbl U IUPAMHU/IBI.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOUYKH, IPSIMOM, TJIOCKOCTU. DJIEMEHTHI
CUMMETPHUH B IUpaMuIax, apajuiejenuneax, IpaBuibHbIX MHOTOTPAaHHUKAX.

Bbruncnenue »7I€MEHTOB MHOTOIPAaHHHMKOB: pé&Opa, auaroHanu, yriel. Ilnomans OGOKOBOM
MOBEPXHOCTU M TIOJHOM MOBEPXHOCTH MPSMOW MPHU3MBI, IJIOMIAIb OCHOBAaHUM, TeopemMa O OOKOBOM
MOBEPXHOCTU NpAMOM mnpu3mbl. llmomanbs OOKOBOM TMOBEPXHOCTH M IMOBEPXHOCTH MPABUIBHOMN
NUpaMu/bl, Teopema o Iuomaau yceuéHHoil mupamuisl. Ilonatue o6 oO6béme. OOBEM nUpaMuibl,
IIPU3MBL.

IlonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IJIOUIAJAMHU IOBEPXHOCTEH, 00bEMaMU
MOI0OHBIX TEI.

11 KJIACC

Tesa BpameHus

[unmuuapuyeckass  HMOBEPXHOCTh,  OOpasylolmiue  IUIUHIPUYECKOW  MOBEPXHOCTH,  OCh
UWIMHIPUYECKON MmoBepxHOcTU. L{mnuHnap: ocHoBaHus U OOKOBask MOBEPXHOCTh, 0Opa3yiomias U OcCh;
TUIOIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunyeckas moBepXHOCTh, 00pa3yrolue KOHUUECKOH MOBEPXHOCTH, OCh M BEPIINHA KOHUYECKOM
noBepxHocTd. KoHyc: ocHOBaHWE M BepIIMHA, OOpasyromias M OCh; IUIOMAAb OOKOBOW M IMOJHON
MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yIoIIie U BICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Ccdepa u map: neHtp, paanyc, JMaMeTp; III0Ia1s TOBEPXHOCTH cdeprl. B3anMHoe pacnonoxxeHue
cdepbl U IIIOCKOCTH; KacaTelbHasl MJIOCKOCTh K cdepe; miomaib cepsl.

N3o00pakeHne Ten BpalieHus: Ha TI0CKOCTH. Pa3BépTka munmHapa u koHyca. KomOuHammm e

BpallleHUss W MHOTOTPaHHMKOB. MHOrOrpaHHUK,

OIMCaHHBIN 0K0JI0 cepbl; chepa, BIUCAHHAS B MHOTOTPAHHUK, WU TEJIO BPaLLEHUs.

[Tonsatue 06 o6bpéMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 00bEME MPSAMOYTOIBHOTO
napasuiesienunesia u cineacTsus u3 He€. O0bEM HMIMHIpPa, KoHyca. OO0BEM 1apa U 1iomaas chepsl.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOIIGHUS MEXAY IJIOUIAIIMHU MOBEPXHOCTEH, 00bEMaMU
MOIOOHBIX TEI.

Ceuenust nunuHapa (mapajuiesibHO U NEPIEHIAUKYJSIPHO OCH), CEYEHHUs KOHyca (IapajulesbHOE
OCHOBAHHIO U NMPOXOJAIIEe Yepe3 BEPILNHY), CEUCHHUs 1apa.



BekTOopbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha minockocTu U B pocTpaHCcTBE. CII0KEHUE U BBIUUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpA
Ha 4ncio. PasnoxkeHue BekTOopa IO TpEM HEKOMILIAaHApHBIM BekTopaM. IIpaBuno mapamrenenunena.
Pewmrenne 3anau, cBA3aHHBIX C IPUMEHEHUEM IIpaBUJl  JEUCTBUM ¢ BeKkropamu. lIpsmoyroibHas
cucremMa

KoopauHaT B npocTtpaHcTBe. KoopauHatel BekTopa. IlpocTeiimne 3agaun B KOOpAUHATaX. YOI MEXIY
BekTOpamMu. CKaJsIpHOE MPOU3BEICHUE BEKTOPOB. BhIunciIeHNE yIiIOB MEX 1y MPSMBIMU U IJIOCKOCTSIMHU.
KoopaunaTHO-BEKTOPHBIN METO ITPU PELIEHUH T€OMETPUUYECKUX 3a/1a4.

IINIAHUPYEMBIE PE3YJIBTATbBI

JJAUYHOCTHBIE PE3YJBbTATHBI
JIndHOCTHBIE  pe3yNbTaThl  OCBOCHHSI  IpOrpaMMbl  y4eOHOro  mpeamera «MareMaTHKa
XapaKTepU3yITCS:
I'pa:knanckoe BocnuTanue:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UINK 00YdYaOMIErocss Kak aKTHBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHUMCKOro O0OIecTBa, NPEICTABICHHEM O MaTEeMaTHYECKUX OCHOBax (DYHKIIMOHMPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHHM, POIIEAYp TPAKIAHCKOTO 00IIecTBa (BHIOOPHI, OMPOCHI U TIp.), YMEHUEM
B3aUMOJICHCTBOBATH C COIIMAIIBHBIMA HMHCTUTYTaMHU B COOTBETCTBUU C UX (PYHKIIUSIMH U Ha3HAYCHHUEM.

IlarpuoTHyeckoe BoCIIUTAHME:

c(OPMHPOBAHHOCTHIO POCCUHCKOM TPaKTAaHCKOW HMICHTUYHOCTH, YBAXKEHHS K TMPOLUIOMY |
HACTOSIIIIEMY POCCHMCKOM MATeMaTHUKH, IIEHHOCTHBIM OTHOUIEHHEM K JOCTHXEHUSIM POCCUHUCKUX
MAaTEMAaTUKOB U POCCUKCKON MAaTEMATHYECKOM IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHKECHUN B JPYTUX
HayKax, TEXHOJIOTHUAX, chepax SIKOHOMHKH.

JyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUEM JIyXOBHBIX IIEHHOCTEH POCCHUHCKOr0o Hapoja; cOpMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, dTUYECKOTO IMOBEACHUSA, CBA3AHHOIO C MPAKTHYECKUM MPUMEHEHUEM IOCTHKECHHN HAyKH U
JEATEILHOCTHIO YIEHOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B TOCTPOSHNUE YCTOMYHUBOTO Oy AyIIIETO.

IcTeTHYECKOE BOCTIUTAHME:

ACTETUYECKUM OTHOLICHHEM K MHpPY, BKJIHOYAs SCTETHKY MaTeMaTHYECKHMX 3aKOHOMEPHOCTEM,
OOBEKTOB, 3aJay, pEUICHHWH, PACCYX JICHUN; BOCHPUUMYUBOCTHI0 K MATEMAaTHUYECKUM acleKTaM
pa3IMYHBIX BUAOB UCKYCCTBA.

du3nyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHUS MPHUMCHSTh MaTEMaTHYCCKHE 3HAHWS B HMHTEPECax 370pPOBOTO U
Oe3omacHOTO 00pasa J>KM3HW, OTBETCTBEHHOT'O OTHOIICHHMS K CBOEMY 3JI0POBBIO (3JI0POBOE IHTAHWE,
cOaaHCUPOBAHHBIA PEKUM 3aHSATHUH W OTIBIXA, PETyJspHas (U3NYECKas aKTUBHOCTB); (PUIUIECKOTO
COBEPIICHCTBOBAHMS, TP 3aHATUAX CIIOPTUBHO-03I0POBUTEIIBHOM IESITEIIBHOCTHIO.

TpynoBoe BociuTaHme:

TOTOBHOCTBIO K TPYIY, OCO3HAHHEM IIEHHOCTH TPYAONIOOUS; MHTEPECOM K Pa3NIuyHbIM chepam
poECCUOHAIBPHONW JCATENHHOCTH, CBS3aHHBIM C MAaTEMaTUKOW W €€ TNPUIIOKECHHUSIMHU, YMEHHUEM
COBepIIaTh OCO3HAHHBIM BBIOOP OymyIIei npodeccuun u pean30BbIBATH COOCTBEHHBIE
JKH3HEHHBIE ILIaHEL;

TOTOBHOCTBIO M CITOCOOHOCTBIO K MaTeMaTHUECKOMY 00pa30BaHHUIO M CAMOOOPA30BaHHIO HA MPOTSIKEHUU
BCEH >KM3HHU; TOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PEIICHHH IPAKTHUYECKHUX 3a7a4 MaTEeMATHYECKOU
HaIpPaBJIEHHOCTH.

JIKO0JI0rMYecKoe BOCIIUTAHME:

C(OPMHPOBAHHOCTBIO ~ SKOJIOTUYECKOH  KyJIbTYpbl, IOHUMAaHMEM BIMSIHHUA  COLMAJIBHO-
SKOHOMMYECKHUX IMPOILIECCOB Ha COCTOSIHUE MPHUPOJHON M COIMAIbHOM Ccpe/ibl, 0OCO3HAaHUEM TJ100aJIbHOTO
XapakTepa 3KOJOTHMUECKUX Ipo0JieM; OpHEeHTalell Ha NPUMEHEHHE MaTeMaTH4eCKUX 3HaHWH JUis
pelieHus 3a7ad B 00JacTH OKpy:Karollel cpeipbl, MIIaHUPOBAHUS MOCTYNKOB U OLIEHKH MX BO3MOXKHBIX
MIOCJIEACTBUM ISl OKPYIKAIOLIEN CPEbI.

ILleHHOCTH HAYYHOI'O O3HAHUS:

c(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKM M OOIIECTBEHHON MpPAaKTUKH, MOHMMAaHUEM MaTeMaTHYeCKOW HayKu Kak cgepbl 4eIoBeYeCcKOH



ACATCIIBHOCTH, J3TAIlIOB eé Pa3BUTHA W 3HAYUMOCTU JIA PA3BHUTHUA LHUBUIM3ALWMKU, OBJIIAJICHUCM S3bIKOM
MaTeMaTUKH M MaTeMaTHYeCKOM KyJIbTypOI;'I Kak CpC€ACTBOM TIIO3HAHUA MHpPA; TOTOBHOCTBHIO
OCYIICCTBIIATH IPOCKTHYIO U UCCIICOAOBATCIILCKYIO JACATCIIbBHOCTD MHANBHUAYAJIBHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble pe3ysibTaThl OCBOCHHS IMPOrpaMMbl y4eOHOro IpeaMeTa
«MaTeMaTuKa» XapaKTepU3YyIOTCsS OBJIAJCHUEM YHHUBEPCAIBbHBIMU HO3HAGAMENbHBIMU OCUCMBUAMU,
VHUBEPCANbHBIMU KOMMYHUKAMUBHBIMU OCUCTBUAMU, YHUBEPCATbHBIMU PeCYAMUSHBIMU OeUCBUAMU.

)

Yuusepcanvuvie nosznasamenvHvle Oelicmeusi, obecneyusarom @Gopmuposarue 6a308biX

KOCHUMUBHBIX NPOYecco8 00yuaruwuxcs (0ceoeHue Memooo8 HNO3HAHUS OKpYicarujeco Mupd,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHuti pabomams ¢ uHgopmayuet).
Ba3oBble JJornueckue JeicTBUA:

BBISBIIAITh U XapaKTE€PU30BaTh CYLIECTBEHHBIEC PU3HAKU MAaTEMATUUYECKUX OOBEKTOB, MOHSTHUH,
OTHOIICHUNA MEXAYy MOHATHAMHU; (OPMYIHPOBATH ONpEACICHHUS IOHATHI, yCTaHABIWBATh
CYLIECTBEHHBIN MPU3HAK KJIacCU(PUKALIMM, OCHOBAHMS 1151 000OIIEHUsS U CPaBHEHUsI, KPUTEPUHU
IIPOBOJAMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OpMyJIUpOBaTh M MNPeoOpa3OBbIBATh CYXJAEHUS: YTBEpAUTEIbHbIE U
OTpHULaTeNbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE; YCIOBHbIE;

BBISIBJISITh MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M U MPOTUBOpeuus B  (akKrax,
JAHHBIX, HAOJIOAECHUSAX M YTBEPKICHHUSX;

npeuIarath KPUTEPHH JJIs1 BBISIBIICHHUS 3aKOHOMEPHOCTEH M TIPOTUBOPEUHIA;

JeNiaTh BBIBOJBI C HCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, JCIyKTHBHBIX W WHAYKTUBHBIX
YMO3aKIIIOUEHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

NPOBOJUTH CaMOCTOSITEIIFHO JIOKA3aTEebCTBA MATEMATHUECKUX YTBEPXKACHUH (TPSMBIE U OT
IPOTUBHOI0), BBICTPAWBaTh apPryMEHTALIMI0, TPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI;
00OCHOBBIBAaTh COOCTBEHHBIC CY)KJICHHS U BHIBOJIBI,

BBIOMpATh Croco0d permeHusi y4eOHOW 3amauu (CpaBHUBATh HECKOJBKO BAapHUAHTOB PEIICHUS,
BbIOMpATh HanOoJIee MOIXOAAIINHA ¢ YYETOM CaMOCTOSTENBHO BBIACICHHBIX KPUTEPUEB).

ba3oBble uccaenoBaTeabCKHe AeiiCTBUA:

WCIIOJIb30BaTh BOIPOCHI KaK HCCIICOBATEIBCKANA HMHCTPYMEHT MO3HAHUS; (HOPMYIHPOBAThH
BONPOCHI, (UKCHPYIOLIUE MPOTUBOpEUHEe, MpoOJIeMy, yCTaHABIMBAaTh HCKOMOE M JIaHHOE,
(hopMHPOBATh THUIOTE3Y, APIYMEHTUPOBATH CBOO IMO3HIINIO, MHEHUE;

HpOBOI[I/ITB CaAMOCTOATCIBHO CHHaHI/IpOBaHHLII\/JI BKCHepI/IMeHT, HCCIICAOBAHUC 110 YCTaHOBHeHI/IIO
OCOOCHHOCTECH MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, IPOIECCa, BBISBICHHIO 3aBHUCHMOCTEH
MEXIy O0OBEKTaMHU, SIBIICHUSMU, TPOIIECCAMU;

CaMOCTOSITENIEHO (hOPMYJIMPOBATh OOOOIICHHUS M BBIBOJBLI IO pPe3yJibTaTaM IPOBEAEHHOTO
Ha6JHO,Z[eHI/I$I, HcCiacaoBaHus1, OICHUBATb ILOCTOBCpHOCTL HOJIy‘-IeHHBIX pe3yHbTaTOB, BBIBOJIOB U
000011IEeHN;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IMPOLIECCA, @ TAKXKE BBIABUTAThH MPEAMONIOKECHHS O €T
paSBI/ITI/II/I B HOBBIX YCJ'IOBI/ISIX.

Pa6ora ¢ undopmaumeii:

2)

BBIBJIATE J1eQUIMTH MHPOPMALMU, JaHHBIX, HEOOXOAMMBIX JUIsl OTBETa HA BOIPOC U JUIS
pelIeHns 3a/1a4y;
BbIOMpaTh  MH(GOPMALMI0O M3  HCTOYHUKOB  pA3IUYHbIX  THUIIOB,  AHAJIM3UPOBATh,
CHUCTEMaTH3HpOBaTh M HUHTEPIPETHPOBATh HMH(OPMAIMIO pa3lIWYHBIX BUAOB U  (GOpM
MIpe/ICTaBICHMUS;
CTPYKTYypUpOBaTh MHGOpPMAIUIO, MPEACTABIATh €€ B pa3lnyHbIX (hopMax, WIUTIOCTPUPOBATH

rpaduyuecky;
OLICHMBATh HAI&KHOCTH HH(POPMAIMH IO CAMOCTOATENILHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.
Vhueepcanvhvie KOMMYHUKAMUGHbIE oeticmeusl, obecneyusarom

CPOPMUPOBAHHOCIL COYUATLHBIX HABLIKOG 0OVUAIOUUXCSL.
Oo0menne:

BOCIIpUHUMATL H Q)OpMYHI/IpOBaTB CYXKIACHUA B COOTBCTCTBHUU C YCIOBUSAMU U LCISIMU



OOILEHHUS; SICHO, TOYHO, TPAaMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NMHUCHMEHHBIX
TEKCTaX, JaBaTh TOSCHEHHS II0 XOJy pEIIeHHUs 3aJa4i, KOMMEHTHPOBATh IOJTYYECHHBIN
pe3yInbTar;

e B XoJe OOCYXJEHHUS 3aJaBaTh BOINPOCHI IO CYIIECTBY OOCYXTaeMOH TeMBbI, MPOOIEMBI,
pemiaeMoii 3a7a4yu, BBICKAa3bIBaTh WEH, HALICIICHHbIE HA MOWCK PEIICHUS; COMOCTABIATh CBOU
CYXJICHUS C CYXKICHUSMH JIPYTHX YYaCTHUKOB JTHAJIOTa, OOHAPYKUBATH PAa3IUUUE M CXOICTBO
TIO3UIIHIA; B KOPPEKTHOH (hopMe GOpMyITUPOBATH Pa3HOTIACHS, CBOU BO3PAKECHNS;

® TIPEACTABIATH pE3yJIbTaThl PEIICHUS 3aJadd, OKCICPUMEHTa, WCCIECIOBaHMS, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHMS C Y4€TOM 3ajady IMpe3eHTalud U
0COOEHHOCTEH ayJUTOPHH.

CoTpyaHu4ecTBo:

* T[IOHMMAaTh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON M WHAMBUIYAIbHOM pabOTHI MpHU
pemieHny y4eOHBIX 3a/ad; NPUHUMATh LEeJb COBMECTHOH JAEATEIBHOCTH, IIIAHUPOBATH
OpTraHU3aIMI0 COBMECTHOM PabOTHI, pacHpeiensTh BUIbl paboT, JOroBapuBaThHCs, 00CYXKAATh
MIPOIIECC B pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIIOICH;

®  y4acTBOBAaTh B IPyNIOBHIX (hopmax paboTsl (00Cy)KaeHNS, OOMEH MHEHHH,

«MO3TOBBIE IITYPMBI» M HHBIC); BBIIOJIHATH CBOIO YacTh PabOTHl W KOOPAWHHPOBATH CBOU
JeUCTBUSL ¢ JAPYTMMHM 4YJICHAMU KOMaHJbI; OIICHMBAaTh KauyeCTBO CBOETrO BKJaJa B OOIMIUi
MPOIYKT MO KPUTEPHSIM, ChOPMYITMPOBAHHBIM YYaCTHUKAMH B3aHMOJICHCTBHSL.

3) Vuusepcanvhvie pezynamugHble oeticmaus, obecneuusarom
qbopMupoeaHue CMBICNIOB6bIX YCMAHOBOK U IHCUSHEHHBIX HABBLIKO6 JIUYHOCMU.
Camoopranm3zanms:

®  COCTAaBIIATH IUIaH, aJITOPUTM PEIICHHS 33]]a4H, BEIOUPATh CIIOCO0 PELICHHS C YIETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBAThH
BapUaHTHI PEIICHHUH ¢ y4€TOM HOBOM MH(OPMAIHH.

CaMOKOHTPOJIB:

* BJAJETh HAaBbIKAMM [103HABATEJILHOW pEeQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUH U
MBICIIUTENBHBIX ~ IPOLECCOB, MX PE3yJIbTATOB; BIAAETh CIOCO0aMU  CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yJIbTaTa PEIICHNs MaTEMaTHYECKOH 3aa4uu;

® [peIBHUIETh TPYAHOCTH, KOTOpPbIE MOTIYT BO3HUKHYTh HpPH pEIIEHUH 33Ja4d, BHOCHUTHb
KOPPEKTHBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHbBIX, HANJEHHBIX OIINOOK,
BBISIBJIEHHBIX TPYJIHOCTEH;

*  OLEHMBATh COOTBETCTBUE PE3yJIbTaTa LIEJIH U YCIOBHIM, OOBSCHITH MPUUUHBI JOCTHKCHHS WU
HEJIOCTIKEHHUS  pe3yJbTaTOB  JICATEIIBHOCTH, HAXOJUTh  OIIMOKY, JaBaTb  OIICHKY
MPUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIbTATHI
10 KIIACC
OnepupoBaTh NOHATUAMU: TOUKA, IPSIMAasi, INIOCKOCTb.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX MIPU PEIICHUN T€OMETPUUYECKUX 3a/1a4.

OnepupoBath NOHATHAMU: MAPAILIEIBHOCT U MEPIEHAUKYISIPHOCTH MPSAMBIX U TJIOCKOCTEH.

KnaccugunupoBaTe B3aMMHOE pacnoioKeHUE IPSIMbIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh NMOHATUAMU: ABYT'PAHHBIN Yroj, FPaHu ABYTPAHHOIO yIia, peOpo JABYTPaHHOTO YIJIa;
JIMHEWHBIN YToJI JBYIPAHHOIO yIJIa; IPaJyCHas Mepa ABYTPaHHOIO yIJia.

OnepupoBaTh NOHATUAMU: MHOTOTPAHHUK, BBIIMYKJIBIM M HEBBITYKJIbIA MHOTOIPAHHUK, JIEMEHTBI
MHOTOTpaHHUKA, IPAaBUIbHBIH MHOTOTPaHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (MHMpaMuia; NpU3Ma, HPSIMOYTOJIbHBIH
napajuienenumnes, Kyo).

KnaccuduimpoBaTh MHOTOTpaHHUKH, BBIOMpasi OCHOBaHMS Ui Kiaccu(UKauuu (BBIIYKIbIE U
HEBBIMYKJIBIE MHOTOTPAHHMKH; IIPABWIBHBIE MHOTOTPAaHHMKH; IIPSIMbIE M HAKJIOHHBIE IIPU3MBI,
napajuIeIeIUIebl).

OnepupoBaTh TMOHATHSMH: CEKyIlas IUIOCKOCTb, CEUYEHHE MHOIOrpaHHUKOB. OOBICHATH

IPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCII0JIb3YSl METO]] CJIEJIOB.



CTpouTh cedeHHss MHOTOTPaHHHKOB METOJIOM CJIEJIOB, BBIIIONHATH (BBIHOCHBIC) TNIOCKUE YEPTEHKH
U3 PUCYHKOB MIPOCTHIX 00BEMHBIX (UTYp: BHJI CBEPXY, COOKY, CHU3Y.

Pematp 3amaun Ha HaXOXICHHE T'€OMETPUYECKUX BEIMYMH IO 00pa3laM WM alrOpUTMaM,
MIPUMEHSST N3BECTHBIE aHAIMTHUECKUE METOMABI NMPU PEIICHUH CTaHAAPTHBIX MAaTEMAaTWYECKHX 3ajaad Ha
BBIYHCIICHUE PACCTOSHUM MEXIy JBYMS TOYKAMH, OT TOYKH JI0 MIPSMOH, OT TOYKH JI0 TUIOCKOCTH, MEXKITY
CKPELIMBAOIIUMHUCS MTPSIMBIMH.

Pematp 3amaun Ha HaXOXXICHHE T'€OMETPUYECKUX BEIMYMH 10 00pa3laM WM alrOpUTMaM,
MIPUMEHSST U3BECTHBIC aHAMTHUECKUE METOMABI NMPU PEIIeHUH CTaHAAPTHBIX MAaTEMAaTHYECKHX 3a]ad Ha
BBIYHCIICHUE YTJIOB MEXKIY CKPEUIMBAIOUIMMHUCS TPSAMBIMH, MEXKAY HPSAMOH M IUIOCKOCTBIO, MEXKIY
TUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbuncnare 00bEMBI M IUIOMIAAM IMOBEPXHOCTEH MHOTOTPAHHUKOB (IpU3Ma, MUpaMuia) c
MpUMEHEHHEM (OpMyJ; BBIYUCIATH COOTHOILEHHS MEXAy IUIOMIAJsIMU MOBEpXHOCTEH, O00BEMaMu
M0JIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSIMH: CUMMETPUS. B IPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTb CUMMETPHH;
LEHTP, OCb U INIOCKOCTh CUMMETPUH (PUTYPBI.

W3BnekaTh, npeoOpa3oBbIBaTh M HHTEPNPETHPOBATH HH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMeTpPUUECKUX PUTYpax, MPeACTaBIEHHYIO Ha YepTekaxX U PUCYHKaX.

[IpumensaTh reoMeTpudeckue (akThl I PELICHUs CTEPEOMETPUYECKUX 3a/1ad, MPeoIararoIinux
HECKOJIBKO LI1aroB pelIeH s, €CJIM YCIOBUS PUMEHEHUS 3a/1aHbl B IBHOU (opMme.

[IpuMeHATh NPOCTEMIINE MPOTPAMMHBIE CPEACTBA M JIEKTPOHHO- KOMMYHHMKAIIMOHHBIE CHUCTEMBI
IIPY PELIEHNUN CTEPEOMETPUUECKUX 3a]1a4.

IIpyBOoIUTE MpUMEPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B INPUPOAEC M KU3HHU, PACIO3HABATH
IIPOSIBJIEHUE 3aKOHOB '€OMETPUH B UCKYCCTBE.

IIpuMeHATh OJTyYEeHHBIE 3HAHUS HA IPAKTUKE: aHAJIU3UPOBATH pPeajbHbIC CUTyallud U PUMEHATh
U3yYEHHBIC TOHATHS B MpOIlecce TOMCKA PEIICHUS MaTeMaTHYecKH c(OopMyITupOBaHHON MPOOJIEMBI,
MOJEIUPOBATh pEalbHbIE CHUTyallUM Ha S3bIKE TI'€OMETPHH, HCCIECNOBAaThb IOCTPOCHHBIE MOZCIU C
UCTOJIb30BAHUEM TE€OMETPUYECKHX IOHATHA W TeopeM, ammapara anreOpbl; pemaTh MNpaKTHYeCKue
3a/1a4M, CBA3aHHbBIC C HAXOKICHUEM I€OMETPUYECKHUX BEIIMYUH.

11 KJIACC

OmnepupoBarh MOHATHUSAMH: [HJIHMHIPUYECKAss IMOBEPXHOCTh, OOpPa3yIONIMe IMIMHAPHICCKOM
MOBEPXHOCTH; HWIMHJP;, KOHHYECKas IMOBEPXHOCTh, 00pa3yrolire KOHUYECKOW MOBEPXHOCTH, KOHYC;
chepuyeckas MoBepXHOCTh.

PacnioznaBats Tena BpanieHus (IMIMHAP, KOHYC, cdepa u map). OOBSICHITH CIIOCOOBI

TIOJTYYCHHUS TEJl BpAIICHUSI.

KnaccuduiupoBars B3auMHOE pacIioioKeHHUEe Cephl U MITOCKOCTH.

OnepupoBarh MOHSATUSAMU: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CETMEHTA; IIapOBOM
CJIOH, OCHOBAaHHUE IIAPOBOTO CJIOS, BRICOTA IIAPOBOTO CIIOS; IAPOBON CEKTOP.

Boeruncnsate 00BEMBI M IUIOIMIAAM TIOBEPXHOCTEH TeNl BpaIIeHHUS, TE€OMETPHUYECKHX Tl C
npuMeHeHueM GpopMmyr.

OnepupoBarh MOHATUSMH: MHOTOTPAHHUK, BIHMCAHHBIA B cepy W OINUCAHHBIA OKOJO Chephl;
cdepa, BIMcaHHAasi B MHOTOTPAHHUK HJTU TEJIO BPAIICHUSI.

BBIYHCIATE COOTHOMICHUS MKy TUIOMIAISIMHA MTOBEPXHOCTEH U 00hEMAMHU MTOTOOHBIX TEI.

N306pakaTh u3ydaemble GUTYphI OT PYKH U C TPUMEHEHHEM IMPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BEINONMHATE (BBIHOCHBIE) TUIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY,
cOOKY, CHU3Y; CTPOUTB CEUCHHMS TEJl BPALCHHUS.

W3BnekaTh, WHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh HMHPOPMALMIO O TMPOCTPAHCTBEHHBIX
reoMeTpUUecKuX (PUrypax, MpeJCTaBICHHYIO Ha YepTeKaxX U pUCYHKaAX.

OnepupoBaTh HOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOMHATE OEHCTBUS CIOKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB M YMHOXXECHMsI BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMH CBOMCTBAMHU OHU 00J1a1ak0T.

[TpyuMeHATh MpaBHIIO NapalIeIIeIUIEAa.

OnepupoBaTh MOHATUSMU: JI€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOJAYJb BEKTOpA,



PaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YroJ MEXAY BEKTOpaMH, CKaJSIpHOE IPOU3BEICHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxomuth cymmy BEKTOpPOB M IIPOM3BEJICHHE BEKTOpa Ha YHCIO, yrod MEXIy BEKTOpaMHu,
CKaJISIpHOE MPOU3BEJCHHUE, PACKIIAIbIBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a/iaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT.

[TpumensTh reoMeTprudeckue (HakThl Ui PEIICHUS CTEPEOMETPUUYECKHUX 3ajad, MPearoiaralonmx
HECKOJIbKO LIaroB peLIeHus], €CIU YCIOBUS IPUMEHEHUS 3a/1aHbl B SBHOU (hopMe.

Pewate npocreiie reomeTpuyecKe 3aaul Ha IPUMEHEHUE BEKTOPHO- KOOPJAUHATHOTO METO/A.

Pematp 3agaun Ha 10Ka3aTENbCTBO MATEMATUUECKUX OTHOIIEHUH U HAXO0XKJIEHUE T€OMETPUUECKUX
BEJIMYMH 1O oOpa3laM WM aJrOpUTMaM, NMPUMEHSS W3BECTHBIE METOJbI MPU PEIICHUU CTaHAAPTHBIX
MaTEMaTUYECKUX 3ajad.

[IpuMeHnATH mpocTelie NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO- KOMMYHUKAIIMOHHBIE CUCTEMBI
IIPYU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBoauTE HpHMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPHUPOAE M KW3HHU, PACIIO3HABATh
MIPOSIBJIEHUE 3aKOHOB F€OMETPUH B UCKYCCTBE.

[IpuMeHsTh NOJTyYEeHHbIE 3HAHUS HAa IPAKTUKE: aHAJIU3UPOBATH peajbHbIE CUTYyallUH U PUMEHATh
W3Y4YCHHBIE TOHATUS B MPOLECCE MOWCKA PEIIeHUsT MaTeMaTHYecKd CHOpMYIHpPOBAaHHONW MPOOJIEMBI,
MOJIEIMPOBATh pEabHbIE CHUTyallMM Ha SI3bIKE TI'E€OMETPHM, HUCCIIEJ0BaThb ITOCTPOCHHBIE MOJEIU C
HCIOJIb30BAaHUEM T'€OMETPUUYECKUX TOHATUH W TeopeM, ammapaTta anreOpbl; pemiaTh MpPaKTHYeCKHe
3aJ1a4M, CBA3aHHbIE C HAXOKJIECHUEM F€OMETPUUECKHUX BEIMYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KosmuecTBo yacos JIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Konrtpoabsubie | IlpakTuyeckue
n/n NMpOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
bubmnoreka LIOK
1 B 10
BEAICHHE B CTCPEOMETPHIO https://m.edsoo.ru/1¢209¢37
) [IpsiMbIE M MJIOCKOCTH B TPOCTPAHCTBE. 12 1 bubnuoreka [IOK
[TapaiienpHOCTB MPSAMBIX U INIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [TeprnieHAUKYISIPHOCTD NPSAMBIX U 2 bu6nmoreka LIOK
TJIOCKOCTEN https://m.edsoo.ru/1¢209e37
bubnuoreka [JOK
4 10 1
Vbl MEXIy IPSAMBIMH U IJIOCKOCTSAMHU httos://m.edsoo.ru/1c209e37
5 MHororpasHHuKu 11 bubmorexa [OK
https://m.edsoo.ru/1¢209e37
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1 bubmmorexa [IOK
https://m.edsoo.ru/1¢209e37
bu6nmoreka [JOK
7 [ToBTOpEHME: CEUEHUS, PACCTOSHUS U YTJIbI 4
https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 0



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

11 KVIACC

Kosn4yecTBo yacoB DJIEeKTPOHHbIE
HaunmeHnoBanue pa3aeioB 1 TeM nudpoBbIe
Ne i/ P Kontpoabsubie | IIpakTnueckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBarte/ibHbIE
padoTbI padoTbI
pecypchbl
bu6mmoreka [IOK
1 T 25
©J1a BpatleHis https://m.edsoo.ru/1¢209e37
" bubnuoreka [IOK
2 12 1
ObnEmbt TeN https://m.edsoo.ru/1¢209e37
3 BekTops! 1 KOOpAWHATEI B IPOCTPAHCTBE 16 1 bubmorexa [OK
p P poctp https://m.edsoo.ru/1¢209e37
4 [ToBTOpenwme, 0600IIEeH e, 15 1 bubmnoreka IIOK
cUCTeMaTHu3anus 3HaHUN https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 0



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

IHOYPOYHOE INTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBO 4acoB DJIeKTPOHHBbIE
Ne Tema ypoka Koutposbupie | Ipaktuueckue | AaTa nudposbie
n/n Bcero | pagorn padoThI U3YIEHMs | oGpazoBaTeIbHbIE
pecypchbl
[ToBTOopenue. [TonsiTue 1 TEOpEMBI 1 bubmuoreka [IOK
[JIAaHUMETPUU https://m.edsoo.ru/aecc77cd
[ToBTOpenue. Pemenne niaHMMETPUYECKUX bu6mmotexa LIOK
2 3a7a4 1 https://m.edsoo.ru/2d8a9¢99
OCHOBHBIE TTOHATHS CTEPEOMETPUU bubmuoreka [IOK
3 1 https://m.edsoo.ru/db685e73
B3anMHoOe pacnonoxeHue ToYeK, IPsIMbIX U bubnnorexa [IOK
4 IJIOCKOCTEH B IIPOCTPAHCTBE 1 https://m.edsoo.ru/a63959ed
AKCHOMBI CTEPEOMETPUH bubnnoreka [IOK
5 1 https://m.edsoo.ru/b30dff38
6 HexoTopblie creacTBust U3 akCMOM 1 bu6nuoreka [JOK
https://m.edsoo.ru/3d8ffd32
HexkoTtopsle ciieACTBUS U3 aKCHOM bu6nmoreka [JOK
7 1 https://m.edsoo.ru/OccScafe
[pencraBnenue 0 MHOTOrpaHHUKaX. [loHsATHE bubmmoreka IIOK
8 CedeHHs MHOTOTPaHHUKA 1 https://m.eds00.ru/239¢8cb4
HavanbHble cBeieHns o KyOe, mupamuse u bubnmoreka LIOK
9 IpU3Me, MX Pa3BEPTKA U MOJIEIH 1 https://m.eds00.ru/65c6b106
3aa4i Ha OCTPOECHUE CEUEHU bu6mmoreka LIOK
10 1 https://m.edsoo.ru/258fc245
11 [TonsiTve nMapayieNbHbIX IPSIMbIX B bu6nmoreka LIOK
HPOCTPaHCTBE 1 https://m.edsoo.ru/1a2520£6



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

12 [TapamiensHOCTB TPEX bu6imoreka LIOK
TIPSIMBIX https://m.edsoo.ru/93ad36b3
[TapannenbHOCTh MPSIMOM U TIIIOCKOCTH B bubnuorexa [IOK
13 npocTtpaHcTie. [Ipu3Hak napamienbHOCTH https://m.edsoo.ru/ee1d19b9
14 B3anmHoe pacnosniokeHue npsMbIX B IPOCTPAHCTBE bubnuoreka [{OK
https://m.edsoo.ru/9f4071b9
15 CKpeIuBaronuecs npsMbie Bubanorexa LIOK
https://m.edsoo.ru/fe733862
16 Yroi Mex 1y IPSIMBIMU B IIPOCTPAHCTBE bubnnorexa LIOK
https://m.edsoo.ru/2935a9a0
17 IMapaniensHOCTh mI0cKoCTel. [Ipu3Hak bubnnorexa LIOK
MapaTeTbHOCTH JBYX TUIOCKOCTEI https://m.edsoo.ru/2e18{255
18 CBoiicTBa napasuiesbHbIX II0CKOCTEN bubnnoreka [IOK
https://m.edsoo.ru/e504d656
[TocTpoeHne ceueHnii MHOTOTPaHHUKOB C bubnmnoreka [IOK
19 IPUMECHCHUEM MapaJIeIbHOCTH PSIMBIX https://m.edsoo.ru/4a28dc02
20 [TocTpoeHne ceueHnii MHOTOTPaHHUKOB C bubnmnoreka [JOK
IIPUMEHEHNEM I1apaJUIEIbHOCTH TUIOCKOCTEN https://m.edsoo.ru/1d434d0f
21 ITocTpoeHue ceyeHnii MHOrOIpaHHUKOB 110 bubmuoreka LIOK
3aJIaHHBIM YCIJIOBUAM https://m.edsoo.ru/ec26fe5d
Konrpomnsnas padora Nel o teme "Ilpsimbie bu6mmoreka LIOK
22 ¥ ILIOCKOCTH B IIPOCTPAHCTBE. https://m.edsoo.ru/9a0a%e56
[TapannensHOCTH
MPSIMBIX U TJIOCKOCTEH"
[leprnieHIUKyYISIPHOCTD MPSAMOI U TIJIOCKOCTH bubnnorexa [IOK
23 https://m.edsoo.ru/b19f6asd
24 [TapamiensHble npsMble, NEPHEHAUKYIISAPHBIE K bu6mmoreka LIOK

IIJIOCKOCTH

https://m.edsoo.ru/0ac11c95



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
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https://m.edsoo.ru/0ac11c95

25 [Tpu3HaK neprneHUKYIIPHOCTH MIPSIMOI 1 bubuorexa IIOK
UIOCKOCTH https://m.edsoo.ru/ba545966
26 Teopema o psAMOU, NEPIEHAUKYIPHON IIIIOCKOCTH bubnmnoreka [IOK
https://m.edsoo.ru/f85bfc46
27 [IpuMeHeHue npsAMBIX, IEPIEHIUKYISIPHBIX bubnuorexa IIOK
UIOCKOCTH https://m.edsoo.ru/79165d15
28 IIpuMeHeHrEe NePIEeHIUKYIAPHOCTU IPAMON bubnumoreka LIOK
U IUIOCKOCTH https://m.eds00.ru/635¢5087
29 Pemenue 3a1a4 o neprneHuKyIIpHOCTH bubnmorexa IIOK
IPSIMOIL U IUIOCKOCTH https://m.edsoo.ru/bd3745f8
30 [TocTpoeHue NepreHANKYISAPHBIX MPSIMOM U bubnuorexa IIOK
IOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHauKyIsIp M HAKJIOHHAS K TJIOCKOCTH. bubnmnorexa [IOK
31 PaccrosiHME OT TOUKH 0 INIOCKOCTH https://m.edsoo.ru/33c477d3
PaccrosiHre oT TOUKM 10 IIIOCKOCTU. PaccTosiHuE OT bubmorexa [IOK
32 TPSIMOIT 10 TIAPAILIENBHOI €if IIOCKOCTH https://m.edsoo.ru/66fefadd
VYToJ 1 pacCTOsIHAE MEXIY CKPCIIUBAOIMMUCS bu6mmoreka IIOK
33 PAMBIMH https://m.edsoo.ru/a5b7b8e3
HaxoxeHue paccToOsHUI MKy TOYKOW U bubauoreka [IOK
34 IUTOCKOCTBIO, MIPSIMOM M IFIOCKOCTBIO, MEKTY https://m.edsoo.ru/dbee22be
IPSIMBIMU
35 Teopema o0 TpEX mepneHAUKYISAPAX bubmmoreka [IOK
https://m.edsoo.ru/6b61b2b4
36 Teopema, oOpaTHast TeopeMe 0 TpEX bubinmoreka LIOK
MEPIEHANKYJIISIpax https://m.edsoo.ru/5fa0b3ce
37 IIpuMeHeHne TeOpeMBI O TPEX MEPIEHIUKYIAPAX bu6numoreka [IOK
JUISL peLIeHNs 3a a4 https://m.edsoo.ru/c7c¢777ed
38 VYron Mexay npsMoi ¥ TIIOCKOCTHIO bubmmorexa IIOK
https://m.edsoo.ru/ec3e2da3
JByrpanubiii yroji. CBOHCTBO JTUHEWHBIX YIJIOB bubmuoreka [IOK
39 JIBYTPaHHOI'O yrJja https://m.edsoo.ru/ed9e2a8e
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https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
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40

VYron Mexay miuockocTsamu. llepnenaukyspaeie

Bub6nuoreka [JOK
https://m.edsoo.ru/ba75dc57

MPaBUJIBHOM MUpaMUIbI

IUIOCKOCTH
41 [Ipu3Hak nepneHIUKyISIPHOCTH ABYX IUIOCKOCTEN bubnmnoreka [IOK
https://m.edsoo.ru/e4972cdc
42 CBolicTBa B3aMMHO NEPIEHANKYISIPHBIX bub6mmoreka LIOK
MJIOCKOCTEH https://m.edsoo.ru/52188a7d
43 [IpuMeHeHHe Npu3HaKa U CBOMCTBA bu6nuoreka LIOK
NEPHEHANKYISIPHOCTHU IIIIOCKOCTEN https://m.edsoo.ru/91246736
KonTponbHas padora Ne2 no teme
44 "IleprneH IUKYISIPHOCTD MPSAMBIX U INIOCKOCTEH. Bubnnoreka LIOK
Vbl MexKITy https://m.edsoo.ru/5b971ef3
NPSIMBIMH U TIOCKOCTAMHU"
45 [ToHsiTMEe MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTBHI. bubnnoreka [IOK
https://m.edsoo.ru/2d24e873
46 Teopema Ditnepa 11st BBITYKJIOTO MHOTOTPaHHUKA bubnuoreka [IOK
https://m.edsoo.ru/b4ad63ad
47 [Tapamnenenumnen, npsAMOYTOJIbHBIN bubnmnoreka LIOK
MapAIEENHTIE H ero CBOHCTBA https://m.edsoo.ru/8a7be683
48 [Tpuzma bubmunoreka [IOK
https://m.edsoo.ru/fblcd0as
49 [Inomans OOKOBOM W TIOJIHOW TOBEPXHOCTH bu6nmoreka [JOK
IPSIMOU MPU3MBI https://m.edsoo.ru/074c8865
50 [Tupamuga bu6mmoreka [JOK
https://m.edsoo.ru/a0fddSbf
51 [IpaBuneHas nupamuaa. Terpasap bubnnoreka [IOK
https://m.edsoo.ru/b9e777d9
[Tnomans OOKOBOH M MOTHOM NOBEPXHOCTU bubaunorexa LIOK
52 https://m.edsoo.ru/6¢cdbecef



https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
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53 CummeTpus B IpOCTPaHCTBE bubmmnorexa [JOK
https://m.edsoo.ru/37d84157
54 [TonsiTHE TPaBUIBLHOTO MHOTOI'PAHHHUKA bubnmnoreka [JOK
https://m.edso00.ru/5603e30b
55 OnEeMEHTBI CUMMETPUU IPABUIIbHBIX bubnnorexa [IOK
MHOT'OI'PaHHUKOB https://m.edsoo.ru/a95f5c04
bu6 OK
56 [Tousatue 00 00béMe. OCHOBHBIE CBOKCTBA nommoreka [
. https://m.edsoo.ru/7ad0020b
00BEMOB TET
57 O0BEM IIPSIMOYTOJIBHOTO TapajuIeICIHIIe /1A bubmmorexa [IOK
pAMOY P g https://m.edso00.ru/235171b3
n bubmuoreka [{IOK
58 06 Vi
PEM TIPANOT TPHEME! https://m.edsoo.ru/f47dfefd
59 O0BEM HAKIIOHHOM MPU3MBI bubmorexa TIOK
https://m.eds00.ru/79¢10312
60 O0BEM TUPaMUIBI bubmmorexa TIOK
https://m.edsoo.ru/2faadc3f
61 O0BEM yceuéHHON TTPU3MBI bubmorexa TIOK
https://m.eds00.r/79853608
62 O0BEM COCTaBHBIX MHOTOTPAaHHUKOB bubmorexa TIOK
https://m.edsoo.ru/1e053890
bu6mmoreka [IOK
63 C 0b¢ 0
OOTHOINICHUS MEXIY 00bEMaMH TIOTIOOHBIX TEJ hitns://m.edsoo. n/482d3£51
64 KonTponbnas paboraNe3 mo teme bu6mmorexa [IOK
"MuororpanHuku. OOBEMBI https://m.edsoo.ru/28a6573¢
MHOTOI'PAaHHUKOB"
[ToBTOpenue. Paccrosuue Mexay
65 TOYKAaMH, OT TOUYKHU JI0 MPSMOH, OT bu6nuoreka [JOK

TOYKH O IIJIOCKOCTHU, MCIKAY
CKPCIIUMBAOIMUMUCA MMPAMBIMHA

https://m.edsoo.ru/098bedad



https://m.edsoo.ru/37d84157
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[ToBTOpEHME. YTIIBI MEKIY
CKPEITUBAIOIIUMHUCS TPSIMBIMH,

MEXK]y MPSMOU U INIOCKOCTBIO, bubnmnoreka [IOK
66 MEKIY IIIOCKOCTSIMHU, IBYTPAaHHbIC 1 https://m.edsoo.ru/f7792bad

67  |[loBTopenue. [Ipumenenne napasieIbHOCTH U 1 bubnuoreka [IOK
NEPIICHIUKYIIPHOCTU IPU PEIICHUH MPAKTUKO- https://m.edsoo0.ru/b9146bcO

OpPUEHTUPOBAHHBIX 33134
68 O000111eHIE CUCTEMATU3AlIUS 3HAHUI. 1 bu6nmoreka [JOK
https://m.edso0.ru/56765e8b
68

OBIIEE KOJIMYECTBO HACOB 10
I[TPOTPAMME



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

11 KVIACC

KoanuecTBo 1yacoB JIEKTPOHHBbIE
Ne Tema ypoka Kontpoabnbie | Tpaktuueckne | A3T2 ungpposbIe
n/n Bcero | paGorsl padoThI U3Y4E€HMsL | oGnazoBaTebHbIE
pecypchbl
Coepa u map: HeHTp, paanyc, T1aMeTp; bubnmoreka [IOK

1 MI01A/b IOBEPXHOCTH chepbi 2 https://m.edsoo0.ru/0341bc2b
Bsaumnoe pacnonoxenue chepsl U bubanorexa [IOK

2 IIJIOCKOCTH; KacaTeabHasl IIJI0CKOCTh K 2 https://m.edsoo.ru/bed12a43
cdepe; romans cheps

3 U3o0paxenue chepsl, mapa Ha IIOCKOCTH. 2 bubnuorexa IIOK
Ceuenus mapa https://m.edsoo.ru/bc15f7f2
Hunuuaapudeckast HOBEPXHOCTH,

4 00pa3yroue MWINHIPUIECKON 2 bubmmoteka [IOK
IOBEPXHOCTH, OCh LIAIMHAPUIECKOI https://m.eds00.ru/6054b8¢c1
HIOBEPXHOCTHU
Hunuuap: ocHoBaHUS M OOKOBast

5 MOBEPXHOCTh, 00pa3yoIias ¥ 0Ch; MJIOLIAIb 2 bubnnoreka [IOK
GOKOBOM ¥ IIOMIHOM https://m.eds00.ru/188f6216
HIOBEPXHOCTHU
N3o6pakenne NuIMHApPA HA TUIOCKOCTH.

PazsépTka nununapa. CedeHus HUIMHApPa bu6nmoreka [JOK

6 (ITOCKOCTBIO, TIAPATITETBHOM T 2 https://m.edsoo0.ru/016e25eb
NEePIEHINKYJIIPHON OCH LIWJIMHIPA)

7 Konnueckast moBepxXHOCTh, 00pa3yromye 2 bubnuoreka [IOK
KOHUYECKOH TIOBEPXHOCTH, OCh U BEPIINHA https:/m.edsoo.ru/c94ba09b
KOHHWYECKOM MOBEPXHOCTHU
Konyc: ocHOBaHMe U BepIINHA,

. bubmmoreka [JOK

8 o0pa3yromias U 0Ch; IJIOMAAb OOKOBOW U 2

HOTHON TOBEPXHOCTH https://m.edsoo.ru/897dd3b2



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
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VY ceu€HHBIN KOHYC: 00pa3yrone u

Bub6nuoreka [JOK

9 BBICOTA; OCHOBAHMS 1 GOKOBAS https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N300paxxeHne KOHyca Ha MIOCKOCTH.

Pa3BépTka konyca. CeueHus KoHyca

10 (MTOCKOCTBIO, TTApaUIEIbHON OCHOBAHUIO, Bubmorexa [TOK
H IUI0CKOCTHIO0, IPOXOMAMICH Uepes https://m.edsoo.ru/Obde1be8
BEPILIUHY)

11 KomOuHnanms ten BpamieHus u bu6mmoreka LIOK
MHOTOIPaHHHKOB https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, OIIMCaHHbBINA OKOJIO

12 cdepsl; chepa, BIUcaHHAs B bubnuoteka [IOK
MHOT'OTPaHHUK WJIU B TEJIO https://m.edso0.ru/0b136158
BpallCHUs

13 [Tousitie 06 00béMe. OCHOBHBIC CBOHCTBA Bubauoreka [TOK
00BEMOB Tel https:/m.edso0.ru/26a03fb7

14 O0BEM IIMH]Ipa, KOHYCa bu6nuoreka [JOK

https://m.edsoo.ru/5513d87b

15 O06BEM 11apa ¥ mIomaab chepsl bubnmnoreka [IOK

https://m.edsoo.ru/d189bde2

16 [TooGHBIE TENa B IPOCTPAHCTBE. bubmoreka LIOK
COOTHOLIEHHS MESK/TY IUIOMANIMH https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH, 00bEMAMU
MOAOOHBIX TEI

17 KonTponbhas pabota no Temam "Tena bubnuoreka [IOK
Bpaienus" u "O6bembl Ten" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE bubmuoreka [IOK

https://m.edsoo.ru/5caefclb
bubmmoreka [IOK

19 Crno’xeHue U BbIUNTAaHUE BEKTOPOB

https://m.edsoo.ru/23f4f089
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20 YMHOKEHUE BEKTOPA HA YHUCIIO bubnmnoreka [IOK
https://m.edsoo.ru/dee379eb
Paznoxxenue BekTopa mo TpémM bubanoreka LIOK

21 HEKOMIUTIaHAPHBIM BeKTOpam. [IpaBuio https://m.edsoo.ru/a28fd74e
napaJeienuneaa
Pemenue 3ana4, CBA3aHHBIX C IPUMEHCHUEM bubmmotexa LIOK

22 NpaBHUI AeHCTBHI ¢ BEKTOpaMH https://m.edsoo.ru/5a827900
KoopaunaTHO-BEKTOPHBIN METO/, IIPU bu6mmorexa LIOK

23 pETIEHHH TeOMEeTPHIECKHX 33141 https://m.edsoo.ru/d3alfe30
[IpsimoyrosbHas cucreMa KOOpJUHAT B

24 IIPOCTPAHCTBE. bubanorexa [IOK
Koopaunats! Bekropa. [Ipocreiimme https://m.cdsoo.ru/48db7058
3a/1a4¥ B KOOpJMHATAX

25 VYron mexay Bekropamu. CkaisipHOe bubnnoreka [IOK
[IPOU3BE/ICHUE BEKTOPOB https://m.edsoo.ru/725effc4

26 BeruucieHue yriioB Mexay IpsMbIMU U bubnuoreka LIOK
UTOCKOCTSIMH https://m.edsoo.ru/8efbe78e
KontponbHas padbora o reme "BekTopsl u bubmuoreka [IOK

27 KOOpJINHATHI B https://m.edsoo.ru/77¢22fc5
pocTpaHcTBe"
[ToBTOpeHnue, 06o0IIeHHE U

28 cucreMaru3anus 3HaHui. OCHOBHBIE QUTYPHI, bubmuoreka [IOK
(hakThI, TEOPEMBI Kypca https://m.edsoo.ru/1780baSd
IUIAHUMETPUU
[ToBTOpenue, o6o0IICHNE U

29 cucreMaru3anus 3HaHui. OCHOBHBIE (QUTYPHI, bubnuoreka [IOK

(hakTbI, TEOPEMBI Kypca
TUTAHUMETPUH

https://m.edsoo.ru/078cd184



https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184

[ToBTOpeHue, o6o0IICHHE U

30 cucTeMaTu3alus 3HaHui. 3agaun 2 bu6mmoreka [IOK
TUTAHUMETPUH M METOJIbI X https://m.edsoo.ru/749 1 efe0
peIIeHUs
[ToBTOpeHue, o6o0IICHHE U

31 cucTeMaTu3alus 3HaHui. 3agaun 2 bu6mmoreka [IOK
TUTAHUMETPUH M METOJIbI X https://m.edsoo.ru/4dffda97
pelIeHus
[ToBTOpeHue, o6o0IICHHE U

32 cucreMatusanus 3Hanuii. OCHOBHEBIE 3 bu6mmoreka [IOK
burypsl, hakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEOMETPUH

33 HroroBast KOHTpoIbHAs paboTa 1 bubnmnoreka [IOK

https://m.edsoo.ru/ec24dfc2

34 T[ToBTOpeHne, 0600IeHNE 1 4 Bubmoreka IIOK
CHCTeMATH3aIis 3HAHMIA https://m.edsoo.ru/f465d10e
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https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJLHOM ITPOI'PAMMBbBI

10 KVIACC

Kon

MPOBEPSIEMOT0
pe3yJibTaTa

IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbTATHI OCBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpamMMbl CpeIHero 0611ero 06pa3oBaHus

7

["'eomeTtpus

7.1

OHGpI/IpOBaTI) IMOHATHUAMM: TOYKA, IMPpsAMasd, IMJIOCKOCTb

7.2

HpI/IMeHHTB AKCHOMBI CTCPCOMCTPUH U CICACTBUA W3 HUX IIPpU PCIICHUH
TCOMETPHUICCKUX 3aaa4

7.3

OnepupoBaTb NOHATHAMM: MNAPAJUIEIBHOCTb U IMEPIEHIUKYJIIPHOCTD
IPSIMBIX U INIOCKOCTEMN

7.4

KnaccuduuupoBars B3aMMHOE pacloiOKEHUE TPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE

7.5

OnepupoBaTh NOHATHAMMU: JIBYIPAHHBIM yroJl, TpaHU JIBYIPAHHOTO yIJa,
pedpo ABYrpaHHOTO yriia, JMHEHHBIN Yroi ABYIPaHHOIO YIJIa, IpagyCcHas Mepa
JIBYTPaHHOI'0 yria

7.6

OHepI/IpOBaTB MOHATUAMU: MHOTOT'PAaHHUK, BBIHyKHBIﬁ u HGBBIHyKJILIﬁ
MHOI'OI'PpaHHHUK, 3JICMCHTBI MHOI'OI'paHHUKA, HpaBI/IJ'II)HHﬁ MHOT'OI'paHHHUK

7.7

PacriozHaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (THMpaMuia, MpU3Ma,
MPSIMOYTOJIBHBIN TapaJijIeNIenuie 1, Ky0)

7.8

KJ'IaCCI/I(bI/ILII/IPOBaTB MHOT'OTpaHHUKH, BBI6I/Ipa}I OCHOBaHHUA OJId I(J'IaCCI/I(I)I/IKaI_[I/II/I
(BI)IHYK.]'H)IQ W HCBBIMMYKJIBIC MHOI'OIPAaHHUKH, IMPABUJIBHBIC MHOTI'OI'paHHUKH,
nNpAMBIC W HAKJIOHHBIC IIPU3MBEI, HapaHJ'IGHCHI/IHC)IBI)

7.9

OHepI/IpOBaTB IIOHATHUAMU CCKyIlasa IJIOCKOCTB, CCUCHHC
MHOT'OT'PaHHHUKOB

7.10

OOBACHATH IIPUHIUIIBI MMOCTPOCHUS CEYCHUI MHOT'OT'PpaHHUKOB,
HCITOJIB3YyA MCTOA CJICAOB

7.11

CTpouTh CceYeHHUsT MHOTOTPAHHUKOB METOJIOM CIIE/IOB, BBHIMOJHATH (BBIHOCHBIC)
IUIOCKHE YEPTEXU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemiate 3ala4d Ha HaX0XICHHUC TICOMCTPUUYCCKHUX BCIUYHUH 110 o6pa3uaM NN
ajiropurMaM, IMHOpHUMCHAA HU3BCCTHBIC AHAJIUTUYCCKHUE MCETOJAbI IIpH PCIICHHUU
CTAHAAPTHBIX MATCMATUYCCKUX 3a/la4 Ha BBIYHUCJICHUC paCCTO}IHI/Iﬁ MCKAY ABYM:A
TOYKaMU, OT TOYKH [0 pr[MOI\/'I, OT TOYKH [0 IINIOCKOCTH, MCKIY
CKPCIHIUMBAOIIUMUCS IIPAMBIMHA

7.13

Pemate 3aa4i Ha HaAXOXIACHUC TICOMCTPHUYCCKUX BCJIMYHUH II0 06pa3uaM NI
AJIropyurMaM, IMNPUMCHAA HU3BCCTHBIC AHAJIMTHYCCKUC MCTOAbI IIpU PCHICHUHA
CTaHAAPTHBIX MaTEMaTUYCCKUX 3aaa4 Ha BBIYHCIICHUC yIjioB MCXKIY
CKpCHIMBAOIIUMHUCA MpsAMBbIMH, MCKAY HpHMOP'I u IIJIOCKOCTBIO,  MCKAY
IJIOCKOCTAMU, ABYTPAHHBIX YIJIOB

7.14

Bbruncnare 00bEMBI M IUIOMIAAM  MOBEPXHOCTEH MHOTOIPAaHHMKOB (IpU3Ma,
nupaMuga) ¢ OpUMEHeHueM  (GopMmys,  BBIYMCHATH — COOTHOLIEHHMSI  MEXIY
IVIOIIAASIMA  TIOBEPXHOCTEH, 00bEMaMU  1OJOOHBIX MHOTOTPaHHHKOB

7.15

OnepupoBaTh MOHITUSIMH: CUMMETPUSI B MPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPHH, IIEHTP, OCh U INIOCKOCTh CUMMETPHUH (DUTYPBI

7.16

W3Bnekarp, npeoOpa3oBbIBaTh U HWHTEPIPETUPOBATH HH(OpPMALHIO O
IPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX (QHUrypax, MpeICTaBICHHYIO Ha YepTexax U
pUCYHKax

7.17

[TpumensTh reomeTpuueckue (HakThl Ui PEHICHUS CTEPEOMETPHUECKUX
3a/1a4, IPEAIoNararoiuX HECKOJIbKO IIaroB PEIICHMs, €CIU YCIOBUS MPUMEHEHHUS
3aaHbl B IBHOH (opme




7.18

[IpuMeHsaT, mpocTelie MNpOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHHUKAI[TMOHHBIE CUCTEMBI TIPU PEIICHUN CTEPEOMETPUIECKUX 3a/1a4

7.19 [IpuBOMTE MpHMEpPBI MaTEMATHYECKUX 3aKOHOMEPHOCTEN B MPHUPOAE U
YKU3HU, paclIO3HaBaTh NIPOSIBIICHNE 3aKOHOB FEOMETPHUH B UCKYCCTBE
[IpuMeHsATHh NOMyYeHHbIE 3HAHUS HA MIPAKTUKE: aHAIM3UPOBATH pPeabHbIE CUTYALIMHU U
OPUMEHATh H3YYECHHbIE IOHATUS B MPOIECCE IOKMCKA PEHIeHHs MaTeMaTHYeCKH
c(OpMyIUPOBAHHON TMPOOJIEMBbI, MOJEIHPOBATh pPEabHBIE CHUTYyallud Ha S3BIKE
FE€OMETPHH, UCCIIEIOBATh MOCTPOEHHBIE MOJIEIH C HUCIOJBb30BAHUEM T'€OMETPUUYECKUX
7.20 MOHATHUN U TEOpeM, ammapaTa aireOpbl, pemaTh NPaKTUIECKUE 3a]]a4l, CBSI3aHHBIC C
HAaXO0/IEHUEM I'€OMETPUUECKHUX BEJIMUUH
11 KIIACC
Kon IIpoBepsiemble npeAMeTHBIE Pe3yJbTATHI 0CBOCHHUSI OCHOBHOI 00pa3oBaTeJIbHOM
MPoBEPSeMOro | MPOrpamMMbl CPeHero oo0mero 00pa3oBaHus
pe3yJabTara
6 ['eomeTpust
OnepupoBaTh  NOHATHUSAMH:  IWIMHAPUYECKas  TOBEPXHOCTh,  oOpasyromue
UWIMHIPUYECKON MOBEPXHOCTH, LUJIMHIAP, KOHMYECKas MOBEPXHOCTh, 00pa3yloliue
6.1 KOHMYECKOW TMOBEPXHOCTH, KOHYC, cepHuyeckas NHOBEPXHOCTh
6.2 Pacnio3naBath Tena BparieHus (IIUIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MOTYYEHHMSI TEJ BpaILEHUs
6.4 KnaccuduimpoBaTh B3auMHOE pacrnosokeHue chepbl U II0CKOCTH
OnepupoBaTh MOHATUSIMH: IIAPOBOH CETMEHT, OCHOBAHME CErMEHTa,
6.5 BBICOTA CETMEHTA, I1apOBOM CJIOM, OCHOBAaHUE LIAPOBOrO CJOs, BBICOTA IIAPOBOTO
CJ1051, IIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M TUIOMIQAM TOBEPXHOCTEH Tel BpalleHUs,
reOMETPUUYECKUX TeJ C IPUMEHEHUEM HopMyT
OnepupoBaTh MOHSITUSIMH: MHOTOTPAHHHK, BIHCAHHBIM B cQepy U OMHCAHHBIN
6.7 oKoJI0 cepsl, chepa, BMCaHHAsT B MHOTOTPAaHHUK HIIA TEJIO BPAIICHHUS
6.8 BpuucnsTe  COOTHOLIEHHA MEXKIY IUIOIIAJSMHU TMOBEPXHOCTEH U
00BEMaMH MOTO0HBIX TEI
6.9 N3o0paxkaTh n3yuaeMble GUTYPBI OT PYKH M C IPUMEHEHHUEM TPOCTHIX
YepTEKHBIX UHCTPYMEHTOB
BoinonHATe (BBIHOCHBIE) TUIOCKHME YEPTEKU M3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX QUTYp: BUI CBEpXY, COOKY, CHU3Y; CTPOHTH CEUYCHHS TEJ BpPAIlCHUS
M3Biiekath, MHTEPIPETUPOBATh U MPEe0Opa30OBbIBaTh MH(POPMALHIO O
6.11 MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (HUrypax, MPEICTaBICHHYIO Ha 4epTexax,
MCYHKaX
[TpumensTh reoMeTpudeckre (GaxkThl I PEIICHHUST CTEPEOMETPUIECKUX
6.12 3a/1a4, MpearnoiaraloliuX HECKOJIbKO IIAaroB PElICHUs, €CIU YCJIOBUS MPUMEHEHUS
3aJlaHbl B SBHOU (hopMme
6.13 OnepupoBaTh NOHSITHEM: BEKTOP B MPOCTPAHCTBE
BrInonaHAT JAEUCTBUS CIOXKEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB U YMHOXKECHHS
6.14 BEKTOpa Ha YHUCJIO0, OOBSCHATh, KAKUMH CBOWCTBAMHM OHH O0JIaJalOT
6.15 [IpuMeHsATH NpaBuIIO NMapaJICICIUIIEIA ITPU CI0KEHUU BEKTOPOB
OnepupoBaTh NOHATUSAMHU: AEKAPTOBbI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOpPAa, YTOJ  MEXAYy  BEKTOpaMu,
6.16 CKaJSIPHOE MPOM3BEJIEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIEC BEKTOPbI
HaxomuTth cymmy BEKTOpOB M NMPOU3BEACHHE BEKTOPA HA YUCIO, YIOJ MEXKIY
6.17 BEKTOPaMHU, CKAJIIPHOE MPOU3BEACHHUE, PACKIAAbIBATh BEKTOP IO JBYM
HEKOJUJTMHEAPHBIM BEKTOpaM
6.18 3agaBath MJIOCKOCTh YPABHEHUEM B JICKAPTOBOW CUCTEME KOOPJIMHAT
6.19 PemaTte mpocreiiiivie = reoMeTpUuYecKHe  3a/ladyd  Ha  MPUMEHEHUE




BCKTOPHO-KOOPAWMHATHOI'O METOJAa

Pemarn 3aJa4d Ha [J0Ka3aTCJIbCTBO MAaTCMAaTHUYCCKHUX OTHOIIECHUH U HaxXOXJACHUC
TCOMETPHUICCKUX BCJIIMYUH I10 o6pa3uaM WKW aJiropuTMamM, MIPHUMCHSA HN3BECTHLIC

6.20 MCTOAbBI IPH  PCIICHHH  CTAHAAPTHBIX MATCMATHYCCKHX 3aaa4

[IpuMeHsTH TIpOCTEMIIME NPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIC CUCTCMEI IIPH PCIICHHUH CTCPCOMCTPHUICCKUX 3a1a4

6.22

[IpuBoauTH MpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOJiE U
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[IpuMeHsTH MoMy4YeHHbIE 3HAaHUS Ha MPAKTUKE: aHATU3UPOBaTh peajbHble CUTYalluu U
MPUMEHATh M3yUYCHHbIE TOHSATUS B IMPOIECCE TMOUCKA PEIICHUS MaTeMaTH4YEeCKU
chOopMyJIMPOBAaHHON MPOOJIEMBI, MOJECIUPOBATh pealibHble CUTYallud Ha S3bIKe
TEOMETPUHU, UCCIEA0BATh TOCTPOECHHBIE MOJEIHN C MCIOJIb30BaHUEM T'€OMETPUUYECKUX
MOHATHUH U TEOpeM, amrmapara anredpsbl, perarb NpakTUYECKUe 3aJa4l, CBsI3aHHBIE C
HAaXO0JICHUEM T'€OMETPUUYECKUX BEIIMUNH

MHNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA
10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

7

I'eomerpust

7.1

OCHOBHBIE TIOHATHUS CTEPEOMETpPUHU. TOdYKa, MpsiMasi, TNIOCKOCTh, MPOCTPAHCTRBO.
[Tonatne 00  aKCMOMATHYECKOM  TIOCTPOCHHHM  CTEPEOMETPUU:  AKCHOMBI
CTEPEOMETPHH M CJICICTBUS M3 HUX

7.2

B3auMHOe pacnosioKeHue IMpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIMECS, IapajllelbHbIE U
CKpemuBaromuecss npsaMmsle. llapainenbHOCTh MNPSAMBIX K IUIOCKOCTEM B  IHPOCTPAHCTBE:
NapajuleJIbHbIE IPSMBIE B IPOCTPAHCTBE, NAPAJLIEIBHOCTh TPEX MNPAMBIX, NapaJlIeIbHOCTb
IPSAMON M IUIOCKOCTH. YTJbl C COHAIIPAaBICHHBIMU CTOPOHAMH, yIrOJ MEXAY IpsSMBIMU B
npoctpaHcTBe.  [lapamienbHOCTE  IUIOCKOCTEH:  NapajulelbHBIE  IUIOCKOCTH,  CBOWMCTBA
napajuleNbHbeIX IuiockocTeil. [Ipocreiimne mnpocTpaHCTBEHHblE (GUIYpPbl Ha  IUIOCKOCTHU:
TeTpa’ip, KyO, mapajuiesenuiiesl, HOCTPOCHHUE CEYEHHUH

7.3

IlepneH UKy IIPHOCTh MPAMOW M IUIOCKOCTH: IMEPHEHIUKYISPHBIC INPSMBIE B IPOCTPAHCTBE,
IpsIMBIE TTapajuICIIbHBIE U IIEPIEHIUKYISAPHBIE K INIOCKOCTH, NPU3HAK IEPIEHIUKYISAPHOCTH
IpsAMOM M IUIOCKOCTH, TeOpemMa O MNPSIMOW NEPIEHAMKYJIIPHOM IIIOCKOCTH. YTIBI B
IIPOCTPAHCTBE: YroJI MEXAY MNPAMOW M IUIOCKOCTBIO, IBYI'PAHHBIA YroOJjl, JMHEHHBIM YroJ
JIBYrpaHHOro yria. [leprneHIuKynsp M HaKIOHHBIE: PACCTOSHHE OT TOYKH JO IUIOCKOCTH,
paccTosiHue OT MPSIMOM JI0 MIIOCKOCTH, IPOEKIHs (UTyphl HA MIOCKOCTh. [leprnenauKyIsipHOCTh
IJIOCKOCTEN: MpHU3HAK MIEPIEHIUKYIISIPHOCTH JIBYX IUIOCKOCTEM. Teopema 0
TPEX MEPIEHAUKYJIIIpax

7.4

[ToHsiTHe MHOTOrpaHHHKAa, OCHOBHBIE 3JIEMEHTHl MHOTOIPAaHHUKA, BBIMYKJIbIE U HEBBITYKIIbIE
MHOT'OT'pPaHHHMKH, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yroiapHasi Ipu3Ma, I'paHd U OCHOBAHUS
IpU3MBblL, MpsiMass W HaKJIOHHAs MpHU3Mbl, OOKOBass M TOJHAasT TOBEPXHOCTh IPU3MBIL.
[Tapannenenunen, NpsMOYToJbHBIM Napauleenunen U ero ceoiicrsa. Ilupamuna: n-yronpHas
NUpaMHJa, TPaHd U OCHOBAaHUE MHUpaMHbl, OOKOBasg W IIOJHAS IOBEPXHOCTh IHPAMUJBL,
npaBWiIbHAsg U yCeu€HHas MUpamuaa. DJIEMEHTbl TNpU3Mbl U nUpamunabl. IlpaBuiibHbIE
MHOTOTPaHHHUKHU: TOHSATHE MPABUJIBHOTO MHOIOTPAHHHUKA, [TpaBWIbHASA MPU3Ma U MpaBUIIbHAS
nupamu/a, MpaBUiIbHas TPEYrojbHas MUpaMHJIa U MPaBWIbHBIN TeTpa’ap, KyO. IIpencraBnenue
0 NPaBWJIbHBIX MHOTOTPaHHHUKAX: OKTa’Jp, JOAEKa’aAp U uKocayapyrue CeueHus

NPU3MbI U TMPAMUIbI

7.5

CummeTpusi B NPOCTPAHCTBE: CHUMMETPHS OTHOCHUTEIBHO TOYKH, MPAMOU,
IJIOCKOCTH. DJIEMEHThI CHMMETPUHU B MUPAMUJIAX, TAPAJUICIICIIUIIEIaX, PABUIIbHBIX
MHOTOTpaHHUKAX




7.6

Bbluncienue 31eMEHTOB MHOTIOIpaHHMKOB: pEOpa, auaroHan, yriasl. [linomans OokoBoi
MIOBEPXHOCTH M IIOJIHOM IIOBEPXHOCTH NPSIMOM NPU3MBI, IIOIIAJb OCHOBAaHUM, TEOpeMa O
OOKOBOI MOBEPXHOCTH NpsAMON mpu3Msbl. [lnomane OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
NpaBWIBHON NHpPaMHUIBI, TEOopeMa O IUIOMAAu yced€HHOM mupaMuabl. [lonsTre 00 o0béme.
O06BEM nupaMuibl, IPU3MBI

7.7

[Tono6uble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXKTY TUIOIIAIIMU TOBEPXHOCTEH,
00BEMaMu TOIO0HBIX TEI

11 KIIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

6

I'eomerpus

6.1

[MunuHapuyeckas MOBEPXHOCTh, 00pa3yrolue HUINHAPUIECKONW TOBEPXHOCTH, OCh
WIMHAPUYECKOM moBepxHocTu. L{mnuuap: ocHOBaHUS M OOKOBasi MOBEPXHOCTb, 00pazytomas u
0Cb, IJIOIa/1b OOKOBOM U MOJTHON NOBEPXHOCTHU

6.2

Konnueckasi moBepXHOCTh, 00pa3ylolre KOHMUYECKOM MOBEPXHOCTH, OCh U BEPUIMHA KOHUUECKOM
nosepxHocTu. KoHyc: ocHOBaHmMe M BeplIMHA, oOpasyrolias M och, IUIOWaab OOKOBOH H
MIOJTHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylolue M BbICOTa, OCHOBaHHS M OOKOBas
IIOBEPXHOCTH

6.3

Cdepa u map: ueHTp, paanyc, IMamMeTp, MIoma s IOBEpXHOCTH ceprl. BzaumHoe
pacnosoxeHue cdepbl U IITOCKOCTH, KacaTelbHasl MIOCKOCTh K cdepe, MIomans chepbl

6.4

N300paxxeHue Tel BpallleHus! Ha TUIOCKOCTH. Pa3BépTka muiuHApa U KOHyca

6.5

KoMmOuHanmu Ten BpalieHWss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHHUK, OIMCAHHBIN
okoJio chepsl, cepa, BHUCAHHASI B MHOTOTPAHHHUK, W TEJIO0 BPALICHHS

6.6

[Tonsitue 06 06béMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 00BEME
NpSAMOYTOJIBHOTO Tapajiesienunena u ciaeactsus u3 He€. OO0bEM mmnmmHApa, KoHyca. O0bEéM
mapa M 1miomasb chepbl

6.7

[logobusle Tema B mpocTpaHcTBe.  COOTHOHICHHMS  MEXAY — IUIOIIASMU
MOBEpXHOCTEH, 00bEMaMU MOJOOHBIX TEJ

6.8

Ceuenust muIMHApa (MapajjielbHO U MEPHEHAMKYJSIPHO OCH), CEUEHHUs KOHyca
(mapasuieabHOE OCHOBAHMIO U MIPOXOJsIIIee Yepe3 BEepIIMHY ), CEUSHHs 1apa

6.9

Bekrop Ha miockoctd W B mpocTpaHcTBe. CIOKEHHE W BBIUMTAHUE BEKTOPOB. YMHOXEHUE
BEKTOpa Ha 4ucio. PasnokeHue BekTOpa MO TpEM HEKOMIUIAHApHBIM BekTOopaM.  [IpaBumio
napajurenenunena.  Pemenwe  3amad,  CBA3AHHBIX  C NPUMEHEHUEM IIPaBWI ACUCTBUU C
BEKTOpaMH

6.10

IIpsmMoyronbHas cuctema KoopAauHaT B npocrpaHcTBe. KoopamHatel Bekropa. IIpocreiimme
3aJa4d B KOOpIMHATax. Yroid Mexay Bekropamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Beruucnenue yrioB Mexay OpSMBIMM M IUIOCKOCTSAMH. KOOpIMHATHO-BEKTOPHBIA METOJ IPH
PELIEHNU F€OMETPUYECKHX 33134




IPOBEPSIEMBIE HA EI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3OBAHUSI

Kon IIpoBepsiemble TpeOOBaHUSA K MPEAMETHBIM Pe3y/JbTaTaM OCBOCHHUSI OCHOBHOM
npoBepsieMoro | 00pa3oBaTeIbHON NPOrPaMMBbI CpeHero od1ero odpa3oBaHus
TPeOOBaHUSA

Brnagenne wmerogamu J10Ka3aTeNbCTB, AJIrOPUTMAaMHU pEIIEHUs 3ajJay; yMEHHE
(dbopMynaMpoBaTh W ONEPUPOBATH IOHATUSAMH: OIPEJEIEHUE, aKCHUOMa, Teopema,
CIIEICTBUE, CBOMCTBO, NpPHU3HAK, J10KA3aTelIbCTBO, PAaBHOCWIbHbBIE (DOPMYIHPOBKY;
NPUMEHSATh UX; yMEeHUE (OpMyYIHPOBATh 0OpaTHOE U MPOTUBOIMOJIOKHOE YTBEPHKACHUE,
MPUBOJUTh MpPUMEPbl M KOHTPHIPHUMEPHI, HCIIOJIB30BATh METOJ MaTeMaTUYECKOU
MHAYKIWH; IPOBOJUTH J0KA3aTENbHbIE PACCYKIACHHS MPU PEIIECHUU 3a]ad, OLICHUBATh
JOTHYECKYI0 TPaBWJIBHOCTh PACCY)KJIEHUH; YMEHHE ONEpUPOBATh MOHITUSIMMU:
MHO>KECTBO, IOAMHOXECTBO, ONEpAlMy HaJ MHOXXECTBAMH; YMEHHE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIH amnmnapaT AJis ONMCAHUS pealIbHbBIX MPOLIECCOB U SBICHUM U
1 IpU pelIeHUuH 3ajady, B TOM 4HCIE€ U3 JPYIHX Y4YeOHBIX IpeIMETOB; YMEHHE
OTIEpHPOBATh MOHATUAMHU: Tpad, CBA3HBIA rpad, AepeBo, MUKI, Tpad Ha IIIOCKOCTH;
yMEHUE 3aJaBaTb M OINUCBHIBATh TIpadbl Pa3TUYHBIMU

croco06aMu; UCIOIb30BaTh rpadbl IpU PELICHUH 3a1a4

YMeHue omnepupoBaTh MOHATHSAMU: HATypajbHOE YHUCIIO, IEJI0€ YHCIIO, CTENEeHb ¢
[EeNbIM TOKa3aTelleM, KOPEeHb HATypaJbHOW CTETeHH, CTENeHb C paIlOHAIBHBIM
rokaszaTejieM, CTeNeHb C JACHCTBUTEIbHBIM IOKa3aTejeM, JiorapudM dYucia, CHHYC,
KOCHHYC ¥ TaHT€HC MPOU3BOJIBHOTO YUCIIA, OCTATOK MO0 MOJYJIIO, PAIIMOHAIIBHOE YHCIIO,
UppalMoOHAIbHOE  YHMCJIO, MHOXECTBA HATypaJbHBIX, IEJbIX, palMOHAIbHBIX,
I[CflCTBHTCJ'II)HI)IX YUCCII; YMCHHUC HCIIOJIb30BaTh MPU3HAKH ACIMMOCTH, HanMMEHBITHH
OOIIMif AenuTeNs U HauMEHbIIee oOliee KpaTHOe, anropuT™M EBKimuma mpu pemeHun
3aaa4; 3HAKOMCTBO C pa3jMYHBIMHU ITO3UIIUOHHBIMU CUCTEMaMU CYHCJICHHA, YMCHHUC
2 BBINIOJTHSTH BBIYMCIICHHE 3HAYCHWH M TPEOOpa30OBaHMs BBIPAKCHUH CO CTENCHSIMU H
aorapupmamu, TpeoOpazoBaHUS  JPOOHO-PALMOHANBHBIX BBIPAKEHUN;  yMEHHE
ONEpUPOBATh  TOHATUSMH:  TOCIEIOBATEIBHOCTh, apu(MEeTHYecKast MpPOTrPeccHs,
reoMeTpHUecKasi Iporpeccusi, OECKOHEUHO yOBIBafoImasi TeOMETpUYECcKas POTPECCHUs;
yYMEHHE 3aJaBaTh IIOCJICIOBATEIFHOCTH, B TOM YHCJIE C MOMOLIBIO PEKYPPEHTHBIX
dbopMyII; yYMEHHE OINEPHPOBATh MOHITHSIMH: KOMIUIGKCHOE YHCJIO, COMPSHKEHHBIC
KOMIUIEKCHBIE YHCJIAa, MOJAYJIb M apryMEHT KOMIUICKCHOTO 4Yucia, (opma 3amucu
KOMIUIEKCHBIX 4YHCeN (TeoOMEeTpHuYecKasi, TPUTOHOMETpHUYECKas M anreOpandeckas);
YMETh MPOHM3BOAWUTH apHU(METHYECKHE JEHCTBHS C KOMIUICKCHBIMUA YHCIIAMH;
IIPUBOJAUTH MPUMCPBI UCITOJIB30BAHUA KOMIIJICKCHBIX YHUCCII;

YMeHnue onepupoBarh NOHIATUSAMU: PallMOHAIbHbBIE, HPPALMOHAJIBHBIE, IIOKA3aTENIbHBIE,
CTENEHHbIE, JIorapupMUUecKue, TPUTOHOMETPUYECKUE YPAaBHEHUSI M HEPAaBEHCTBA, MX
CUCTEMBI; YMEHHME  OIEpUPOBATH  MOHATUAMM:  TOXKIECTBO,  TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YpPaBHEHUH U HEPaBEHCTB,
PaBHOCWJIBHOCTb YpaBHEHHWI, HEPAaBEHCTB M CHCTEM; YMEHHE pEIIaTh YpaBHEHMS,
HEpaBEHCTBA U CHUCTEMBbl C MOMOUIbIO pa3IMYHbIX NPUEMOB; peEIIaTh YypaBHEHMUS,
3 HEPABEHCTBA M CHUCTEMBI C MApaMeTpOM; NPUMEHATh YPaBHEHHUS, HEPABEHCTBA, HX
CUCTEMBbl [UIsl pELICHHs MaTeMaTHYecKUX 3aJad M 3a7ad U3 pa3iuuHbIX oOnactei
HAyKU U peaJIbHOM KU3HU




YMeHue omnepupoBaTh MOHATHAMU: (QYHKIHSA, YETHOCTh (DYHKIUH, NEPUOTUYHOCTH
(GYHKINH, OTPAaHUYEHHOCTh (D)YHKIIMH, MOHOTOHHOCTh (DYHKIIUH, SKCTPEMyM (DYyHKIIHH,
HauOoJplIee W HaWMEHbLIEe 3HAYCHUS (YHKIMU Ha MPOMEXKYTKE, HelpephIBHAS
(GbyHKIMSA, acUMNTOTHI rpaduka (QyHKUWH, TEepBasi ¥ BTOpas MPOW3BOAHAS (DYHKIIHH,
TeOMETPUYECKUI 1 (PU3MYECKUN CMBICI POU3BOJHOM, TepBOOOpa3Hast, OmnpeneEHHbINH
MHTETpaj; yYMEHHE HaxXOJUTh AaCUMNOTOTHl Tpaduka (YyHKIHH, YMEHHE BBIYHCIATH
MPOM3BOAHBIE CYMMBI, MPOM3BEICHUS, YACTHOIO M KOMITO3MLMHM (DyHKIMH, HAXOIUTh
ypaBHEHHE KacaTelbHOW K rpaduKy (QYHKIMH; YMEHHE HaxXOIHWTh MPOU3BOJIHBIC
ANIEMEHTApHBIX (PYHKIMH; yMEHHE HCIOJIb30BaTh IMPOM3BOIAHYIO ISl HCCIIEIOBAHMS
GbyHKIMHA, HAXOMUTh HAWOONBIINE W HAaWMEHbIINE 3HAYeHHWs (YHKUUIH; CTPOUTH
rpagki MHOTOYWIEHOB C HCIIOJIb30BAHMEM amIapara MaTeMaTH4ecKOro aHajH3a;
MIPUMEHSTh NPOM3BOJIHYIO  JIJIS HaXOXKICHUS HAWJIy4IIero peIIeHUs B
NPUKIAJHBIX, B TOM YHCIE COLHUAIbHO-YKOHOMUYECKHX | (U3MUECKHX 3a/adax;
HAXOJUTh TUIOMANN M 00BEMBI (UTY C MOMOIIBIO WHTErpajia; MPHUBOJUTH TNPHUMEPHI
MaTeMaTH4ecKOro MOJEIMPOBAHHS C MOMOLIBIO AU (hepeHINANBEHBIX YPaBHEHUH

YMeHue oneprpoBaTh MOHATUSAME: TpauK QyHKINHU, 0OpaTHAs QYHKIHS, KOMIO3HIIUS
¢GbyHKUMH, nuHelHas QyHKUUSA, KBaapaTU4yHass (QYHKLUS, palUOHaNbHas (yHKIMS,
CTeNeHHas (QYHKIIUs, TPUTOHOMETpUYeCcKUue (QPyHKIMU, OOpaTHbIE TPUTOHOMETPUUYECKHE
(GyHKIMH, TIOKa3aTenbHas U Jorapupmuueckas (QyHKIHMU; YMEHHE CTPOMTH rpaduku
(GYHKIMH, BBIONHATH MpeoOpa3oBaHus TpaduKoB (PYyHKIHMHI, HCHOIB30BaTh rpaduKu
JUIS U3YYEHUS MPOLECCOB M 3aBUCUMOCTEH, NP PELICHUH 3aJayd U3 APYIMX y4eOHbIX
MPEIMETOB | 3a]a4 U3 PeabHOM JKU3HU; BBIpAXKaTh (POpPMyJIaMH 3aBHCUMOCTH MEXKIY
BEJIMYMHAMU; MCIIOJIb30BaTh CBOMCTBA U IpaduKu (PyHKIUH /Ui pelIeHus] ypaBHEHUH,
HEpaBEHCTB M 337ay C MapaMeTpamH;, W300pakaTh Ha  KOOPIMHATHOW  IJIOCKOCTH
MHO)KECTBA PELICHUN ypaBHEHWH, HEPABEHCTB, UX CUCTEM

YMeHnue pemath TEKCTOBBIE 3a7jaul Pa3HbIX TUIIOB (B TOM YMCJIE€ Ha MPOLEHTHI, JOJIU U
4acTH, Ha JIBUKEHUE, paboTy, CTOMMOCTh TOBAPOB U YCIIYT, HAJIOTH, 3aJ1a4l U3 00JacTh
yOpaBiI€HUS JUYHBIMU U CEMEMHbIMU (PUHAHCAMHU); COCTABIIATH BBIPAKECHMUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a[1a4H, UCCIIEI0BATh ITOIYy4YEHHOE
pelieHre M OLIEHMBATh IPaBIONOJOOHOCTb pE3YyJbTaTOB; YMEHHE MOJEIUPOBATh
peanbHBIE CUTyallMM Ha $A3bIKE MAaTEMAaTHUKH; COCTAaBIATH BBIPAXKCHUSA, YPABHEHUS,
HEPAaBEHCTBA M HX CHUCTEMBI IO YCJIOBHUIO 3a/aud, MCCIENO0BAaTh  ITOCTPOCHHBIE
MOJICIM € MHCIOJb30BAaHMEM ammapaTa aireOpbl, HHTEpIPETUPOBATh pPe3yJIbTaT

YMeHue onepupoBaTh NOHATUAMU: CPEAHEE apUPMETHUECKOE, MEIMaHa, HauOOoJIbIIee 1
HaVMEHbIIIEE 3HAYEHHUS, pa3Max, AUCHEPCHs, CTaHAAPTHOE OTKIOHEHUE YHCIOBOTO
HaOopa; yMeHHe H3BJEKaTh, HMHTEPIPETHPOBATh WH(GOPMAIHIO, TPEACTABICHHYIO B
TabNnuIax, Ha AUarpaMMax, rpaukax, OTpa)karollylo CBOMCTBA PeabHBIX MPOLECCOB U
SIBJICHHIA; TIPEJCTABIATh HH(OPMAIMIO C TIOMOIIBIO TaOIHIl ¥ TUarpaMM; MUCCIIEI0BATh
CTaTHUCTUYECKUE JlaHHBIe, B TOM YHUCJIE C MPUMEHEHHEM TIpadUyecKuX METOJIOB U
AJIEKTPOHHBIX CPEICTB; Ipa)MUecKy HCCIeNOBaTb  COBMECTHbIE  HAOJIOAEHUS ¢
MOMOIIIBIO  JMarpamMM pacCeuBaHUs U JIMHEMHOW perpeccuu




YMeHue omnepupoBaTh MOHATHAMM: CIy4allHBIH ONBIT W CllyyailHOe COObITHE,
BEpPOSITHOCTh ~ CIy4YallHOrO  COOBITUS; YMEHHE  BBIYHMCIATH  BEPOSITHOCTH  C
UCIOJb30BAHUEM TpapUUECKUX METOJOB; MNPUMEHATh (OPMYJIbl CIOXKEHUA U
YMHOXEHHUSI BEpPOSITHOCTEH, (opMyidy HOJHOW BeposATHOCTH, (opmyny bepnymiu,
KOMOMHATOpHbIe (DaKThl U (OPMYIbI; OLEHUBATh BEPOSITHOCTU PEAJIbHBIX COOBITHIA;
YyMEHUE  OIEepUpOBATh  IIOHATUSAMM:  CiIy4dalHas  BEJIMYMHA,  PACIPEICICHUE
BEPOATHOCTEM, MAaTEMaTHUYECKOE OXHMJIAHUE, IUCIEPCHS U CTAHJAPTHOE OTKJIOHEHHE
CIly4ailHOM BEJIMYMHBI, (QYHKIMM paclpeiesieHuss M IUIOTHOCTH PAaBHOMEPHOIO,
IIOKA3aTEJIbHOIO M HOPMAJIBHOTO pPAaclpeesIeHu; YMEHUE MCIIOIb30BaTh CBOMCTBA
W3YUYEHHBIX paCHpeNesIeHUH Ul PEIlEHUs 3a4ad; 3HAKOMCTBO C IOHSATHSAMH: 3aKOH
OOJIBIIMX YHUCEN, METOABI BHIOOPOUHBIX MCCIIEAOBAHUM; YMEHHE NPUBOIUTH MPUMEPHI
MIPOSIBJICHUS] 3aKOHA OOJIBIIMX YHUCET B TNPUPOAHBIX M OOLIECTBEHHBIX SBJICHMSIX;
YMEHHE ONEPUPOBATh NOHATHAMU: COYETAHHE, IEPECTAHOBKA, YUCIIO COUYETAaHUH, YUCIIO
NepecTaHoBOK; OWHOM HbIOTOHA; yMeHHE NpPUMEHSATh KOMOMHATOpHBIE (DAaKTBI WU
pacCyKACHMs JUIsl pELICHHs 3a]ad; OLEHUBATh BEPOATHOCTH pealIbHBIX
COOBITUH;  COCTaBJISITh BEPOSITHOCTHYIO MOJIENb U MHTEPIPETUPOBATH PE3YJIbTAT

YMeHue onepupoBaTh NOHATUAMHU: TOYKA, NIPsAMasi, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K,
Jqyd, BEIUYMHA YIVIA, IUIOCKUWA yTOJd, JBYIPAHHBIA yTOJ, TPEXTPAHHBIM Yroll,
CKpELIUBAIOIIMECS TMPsMBIE, IapauICIbHOCTh W MEPHEHIUKYIAPHOCTE MPSAMBIX U
IIJIOCKOCTEM, yrOa MEXKIAY IPSAMBIMH, YIOJ MEXKIY NPSAMOM M INIOCKOCTBIO, YIOJl MEXKIY
IIJIOCKOCTSIMU, PACCTOSAHME OT TOYKH O IIJIOCKOCTH, PACCTOSHUE MEXAY IPSAMBIMU,
paccTosiHue MEXKJy IUIOCKOCTSIMH; YMEHHE MCIOJIb30BaTh IIPU pEUICHUH 3aaad
n3y4eHHble (DAKThl U TEOPEMbI IUIAHUMETPHM; YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB
OKPY’KalOIIET0  MHpa; CTPOUTh  MAaTeMAaTHMYECKHME  MOJEIM  C  IIOMOIIBIO
TEOMETPUUYECKUX MOHATHM M BEJIWYMH, PEIIATh CBA3AHHBIE C HUMH IPAKTHYECKHE
3a1a4u
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YMeHnue onepupoBaTh NOHATHSIMHU: IIOLWAAb GUTYPBI, 00BEM (DUTYpBI, MHOTOTPAHHUK,
MIPaBUJIbHBIN MHOTOTPaHHUK, CEYEHNE MHOTOI'paHHMKA, Ky0, Mapaulesenumnes, npusma,
nupamua, GUrypa u mOBEpXHOCTh BpaleHHs, IWIHHID, KOHYC, IIap, cdepa, IIomaib
cdepsl, MIOHIAAL MOBEPXHOCTH MUPAMUIBI, MPHU3MBI, KOHYyCa, LMIUHIPA, OO0BEM
Ky0a, MpsIMOYTOJIbHOTO Mapajulesienuneaa, MUpaMUuIbl, TPU3MBL, IWIMHApA, KOHYCa,
niapa, pa3BEpTKa MOBEPXHOCTH, CEUEHUSI KOHYCa U IWINHAPA, IapajlieIbHbIE OCH WIH
OCHOBaHHIO, CEYEHME IIapa, IJIOCKOCTh, Kacawomascs cdepbl, LUUIUHAPA, KOHYCA;
YMEHHUE CTPOUTh CEYEeHHE MHOTOTpPaHHUKA, W300pakaTb MHOTOTPaHHUKH, (PUTYpHI U
IIOBEPXHOCTH BPAILLECHHUSI, UX CEUECHHMsI, B TOM YHUCJIE C IOMOILBIO AIEKTPOHHBIX CPENICTB;
yMEHUE  TPUMEHATh  CBOMCTBA  IEOMETPUYECKUX  (UTYp,  CaMOCTOSTENIBHO
(bopMyIHpOBATH ONPEACTICHUS U3Y9aeMbIX (DUTYD, BBIIBUTATh THIIOTE3BI O CBOWCTBAX U
NPU3HAKAX TEOMETPUYECKUX (uUryp, oOOCHOBBIBATH WJIM ONPOBEPraTh MX; yMEHHE
MPOBOAMUTH KJIAacCU(UKALMIO (QUIYp IO pa3IUYHbIM  IPU3HAKAM,  BBINOJIHATH
HE00XO/AUMBIE JIONOJIHUTENbHbIE IOCTPOCHHUS
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YMeHue onepupoBaTb MOHSATHSAMHU: JIBUKEHHUE B IPOCTPAHCTBE, MapajlIebHBIN
NEPEeHOC, CUMMETPUs Ha IUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, NMpeoOpazoBaHME
no1o0usi, MoA0OHbIE (PUTYPBI; YMEHHE PAcllO3HABAaTh paBHBIC U MOJOOHBIE (UTYPHI, B
TOM YHUCJIE€ B MPUPOJE, HCKYCCTBE, ApXMUTEKType; HCIOJIb30BATH TIC€OMETPUUYECKHE
OTHOIIEHHUS IIPU PEILECHUH 3a7ay; HaXOAUTh F€OMETPUUECKHUE BEIUUNHBI (AJIMHA, YIO,
U101, 00BbEM) MIPU PELICHUH 3aJa4 U3 APYTUX y4eOHBIX MMPEIMETOB U U3 pealbHOU
KU3HU; YMEHHUE BBIYMCIATH T€OMETPUYECKHE BEIMYMHBI (AJMHA, YTroJl, IJIOLalb,
00BEM, IUIOIIAAb MOBEPXHOCTH), UCHOJb3YsI U3y4YEeHHbIE (OPMYJIbl U METOJbl, B TOM
yyclie: IUIOIIAJb NOBEPXHOCTU NHMpPaMUIbI, MPU3MbI, KOHyca, LWIMHIpA, IIOLIa/Ib
cheprl; 00bEM KyOa, NPAMOYIOJIBHOTO MapajuleNenuneaa, MNUPaMUAbl, MPU3MBI,
LWIMHIpa, KOHyca, IIapa; yMEHUE HAaXOJUThb OTHOIIEHHE OO0BEMOB

oTI00HBIX puryp




YMeHue onepupoBarh IOHATUSAMHU: NPSAMOYIOJIbHAs CHUCTEMA KOOPAMHAT, BEKTOP,
KOOpPJMHATHI TOYKH, KOOPJMHATHI BEKTOPA, CyMMa BEKTOPOB, TPOU3BEAEHUE BEKTOPA HA
YHCIIO, pa3jOXKEHHE BEKTOopa MO 0a3ucy, CKaJaspHOE MPOU3BEICHHE, BEKTOPHOE
MPOU3BEJCHUE, YroJ MEXAY BEKTOPAMH; YMEHUE WCMOJb30BaTh BEKTOPHBIA U

12 KOOp/AMHATHBIM METOJ JUIsl pellleHHs TeOMeTpPUYEeCKMX 3aJad M 3ajad JApYrux
y4€OHBIX IPEIMETOB
YMeHue BIOUpaTh MOAXOISAIINN METOT AJIS pEIIeHUs 3a/1a4M; TOHUMaHHe 3HaYMMOCTH
MaTeMaTHKU B U3yUYE€HUU IPUPOJHBIX U OOIIECTBEHHBIX IMPOLECCOB U  SIBJICHMIA;

13 YMEHHE pPAaCHO3HaBaTh MPOSIBIEHUE 3aKOHOB MAaTeMAaTUKU B HCKYCCTBE, YMEHHE

MIPUBOJNTH PUMEPBI MATEMAaTUYECKUX OTKPBITUI POCCUMCKON U MUPOBOM
MaTeMaTUYECKON HayKH

HEPEYEHDb 2JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA EI'D 11O
MATEMATHUKE

HpOBepﬂeMI)Iﬁ 3JIEMEHT COACPKAHUSA

Kon
1 Uucna v BEIYUCIICHHS

1.1/ HarypanpHsble u nensle uncaa. [Ipu3Haku eIMMOCTH LENBIX YHCEN

1.2| PauuonanmbHble uymcna. OOBIKHOBEHHbIE M JIECATHYHBIE JApoOM, MPOLEHTHI,
OeCKOHEUHBIE MTEPHUOANUYECKUE IPOOU

1.3]  Apudmernueckuii KOpeHb HaTypaJlbHOW CcTeneHHu. J[elcTBUsS ¢ apupMETHICCKUMHU
KOPHSIMHM HaTypaJIbHOM CTENIEHU

1.4 CreneHb c 1enbIM noka3aresieM. CTeneHb ¢ palMoHalbHbIM Moka3zaTeneM. CBOKWCTBA CTETIEHU

1.5/ CuHyc, KOCHMHYC W TaHI€HC YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YMCJIOBOTO apryMEHTa

1.6/ Jlorapugm uucna. JlecaTuyHble U HaTypaJibHbIE JJorapuMbl
JelictButenpHble  4ucna.  ApudMETHYecKue Omepalud ¢  JeHCTBUTEIbHBIMU

1.7 uucnamu. [IpuOnmxEHHbBIE BHIYMCIEHUS, IPAaBUJIa OKPYTIICHUS, TPUKHUIKA U OL[EHKA pe3yjbTaTa
BBIYMCIICHUI

1.8 IIpeobpazoBaHue BRIpAKEHUH

1.9] KommekcHbie yncna

2 VYpaBHEHMSI U HEPABEHCTBA

2.1 Lenbie u mpoOHO-palIMOHATBHBIC YPABHEHUS

2.2|  HppauuoHalbHbIC YPaBHEHUS

2.3 TpuUroHOMETPUYECKHE YPABHEHUS

24| Tlloka3zaTenbHble U JIOTAPUPMUUECKUE YPABHEHHUS

2.5 Lenbie u 1poOHO-palMOHATBFHBIC HEPABEHCTBA

2.6| HppamumonaibHble HEpAaBEHCTBA

27| Tloxa3zaTenbHble U Iorapu(HMUIECKUE HEPABEHCTBA

2.8| TpuroHomerpuiecKkue HEPaBEHCTBA

29| Cucrtembl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB

2.10 YpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuiia cucTeMbl TMHENHBIX ypaBHEHUN. OnpeaennTeNnb MaTpULIbl




3 OyHKIMH U TpaduKu
3.1 OyHKuus, cnocodwl 3amanus (QyHkiuu. ['paduk dysknuu. B3aumHo oOpaTHbIC
dbysakun. Yétaeie n HeuéTHbIe PyHKuuu. [lepuoamueckue GyHKIMN
Ob6nacte ompefeneHuss W MHOXECTBO 3HaueHudl ¢yHkuuu. Hymu dyHknum.
[TpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIWH.
3.2 Makcumymbl 1 MUHUMYMBI GyHKIMH. HauGomnblliee u HauMeHbllIee 3HAYCHUE
(YHKINU HAa TIPOMEXKYTKE
33 CreneHHast (yHKIMsI C HATypaJIbHBIM W IIE€NBIM MoOKa3arenem. EE cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaMK KOPHsI 71-O CTENEHU
3.4 Tpuronomerpruyeckue QyHKINU, UX CBOMCTBA U rpaduku
3.5 [TokazarenbHas u JorapupmuuecKas QyHKIUH, UX CBOWCTBA U rpaduKu
3.6 Touku paspeiBa. AcuMnToTel TpadukoB  ¢yHkuumit. CoiictBa  (yHKUUH,
HENPEPBIBHBIX HA OTpE3Ke
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3aIaHHSI TTOCIIE0BATEIBHOCTEH
3.8 Apudmernueckas 1 reomeTpuueckas nporpeccun. @opmyia cI0KHBIX POLEHTOB
4 Havana marematudeckoro aHaimza
4.1 [TpousBoanas Gpynkuuu. [IpouzBogHbIE S7I€MEHTAPHBIX (DYHKITHI
[IpumeHeHre NPOM3BOAHON K HCCIENOBAaHUIO (PYHKIMI HAa MOHOTOHHOCTH H
4.2 AKCTpeMyMbl. Haxoxnenue HanOONbIIEero U HaUMEHBIIETO 3HAUYEeHUs! (QYHKIMU HA
OTpe3Ke
4.3 [TepBooOpasnas. MHTerpan
5 MHoxecTBa U JIOTUKA
5.1 MHo)kecTBO, onepaluy HaJl MHOKecTBaMHU. [{narpammbl Ditnepa — Benna
52 Jloruka
6 BeposiTHOCTB U cTaTucTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomerpust
7.1 ®urypsl Ha IIIOCKOCTH
7.2 [IpsimMbIe U MIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena u MOBEPXHOCTH BpalllEHUs
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