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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHOro Kypca «l'eomerpusi» 6a30BOT0 ypoBHS IJIsl 00YJarOIIUXCs
10 —11 xmaccoB pa3zpaborana Ha ocHoBe (DenepanabHOr0 rocyaapcTBEHHOTO 00pa30BaTEIHLHOTO
CTaHJapTa CpeIHero oomero oOpa3oBaHMs, ¢ YU4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHMIA,
NPEABSIBISEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAIUIMK POCCHICKOT0 00pa3oBaHUSI.
Peaﬂmaunﬂ IMporpamMmaI O6€CH€‘II/IB21€T OBJIAJICHUC KIIFOUE€BBIMHU KOMIICTCHIIUAMU,
COCTaBJISIFOLIMMU OCHOBY JUIS CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
O6III€KYJII)TypHOFO, JIMYHOCTHOTI'O M ITO3HABATCJIbHOI'O pa3BUTHA JIMYHOCTH 06yqa101111/1xcs1.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTp yueOHOro Kypca TeOMETpHM Ha YPOBHE CPETHEro OOLero oOpa3oBaHUS
00ycCJIOBJI€HAa MNPAKTUYECKOM 3HAYMMOCTBIO METANpeIMETHBIX M IPEIMETHBIX pe3yJbTaToB
00y4eHHsI TEOMETPUH B HANPABICHWU JIMYHOCTHOTO PA3BUTHS OOydaromuxcs, (GOpMHpPOBAHUS
(YHKLIHMOHAJIBHONM MaTeMaTH4eCKOM TI'PaMOTHOCTH, H3y4Y€HHs IPYTrUX Y4eOHbBIX JUCLMIUIMH.
Pa3Butne y oOyuwaromuxcs HpaBWIBHBIX IPEACTABIEHUN O CYIIHOCTH M IPOUCXOXKIACHUU
reOMEeTPUYECKUX a0CTpaKLUi, COOTHOILECHUH PEaIbHOTO U HUJCATIbHOIO, XapaKTepe OTPaKeHHs
MaTE€MaTHYECKOW HAyKOM SIBJICHUU U IIPOLIECCOB PEAIBHOIO MHUPA, MECTE T€OMETPUU B CUCTEME
HAayK W pOJIM MAaTEMaTU4YeCKOr0 MOJEIMPOBAaHUS B HAy4yHOM IIO3HAHUM W B IPAKTHKE
crocoOcTByeT (OPMHPOBAHUIO HAyYHOTO MHPOBO33PEHUS Y4YAIlUXCS, a TakKKe KauecTB
MBILIIEHHSI, HEOOXOIUMBIX JUIs aallTallui B COBPEMEHHOM OOIIECTBE.

FGOMeTpI/IH ABJICTCA OJHUM U3 0a30BBIX npeaAMETOB Ha YPOBHE CPCEAHCTO 06mero
O6pa3OBaHI/IH, TaKk Kak 00eCIeYMBaeT BO3MOKHOCTH HU3YUCHUS KaK AWCHHUIUIMH C€CTCCTBCHHO-
HaquOﬁ HaIIpaBJICHHOCTH, TaK U FyMaHHTapHOﬁ.

Jlornueckoe MblnuleHHE, (OpMHUpyeMOe NPH H3YyYCHHH OOYJarOIMMHUCS MOHATHHHBIX
OCHOB T€OMETPUHM U IOCTPOCHHUU LENOYKH JIOTUYECKUX YTBEPXKICHUH B XOAE pEIICHHs
FE€OMETPUYECKUX 3a/1ad, YMEHHUE BBIIBUraTb M OIPOBEPIraTh TIMIIOTE3bl HEMOCPEICTBEHHO
UCIIONIB3YIOTCSl IPU PEIIEHHH 3aJad eCTECTBEHHO-HAyYHOrO LHKJIA, B YaCTHOCTU U3 Kypca
buzuku.

YMeHue opueHTHpOBaThCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JacTsIX
NesITeIbHOCTH YeoBeka. OpueHTalus YeloBeka BO BpEMEHU M IIPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBHE €T0 COIUAILHOTO OBITHS, (hopMa OTPaKESHUS OKPYKAIOLIETO MUPA, YCIOBUE YCIIEIITHOTO
MIO3HAHUS U aKTUBHOTO npeoOpa3oBaHus JNEHCTBUTEIBHOCTH. OnepupoBanue
IIPOCTPAHCTBEHHBIMU O0pa3aMu OOBEIUHSIET pa3Hble BUJbI yUEOHON U TPYIOBOM AESITEIBbHOCTH,
ABISIETCA OHMM M3 NPOPECCHOHATIBHO BaXHBIX KAdyecTB, IOITOMY akTyalbHa 3ajaya
dopMupoBaHus y O0O0y4arolmMXCsS IPOCTPAHCTBEHHOTO MBIIUIEHUS KaK pa3HOBUIAHOCTHU
00pa3HOro MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B IIOJTOTOBKE K IPaKTHYECKOH
JESATEIbHOCTH 110 MHOT'MM HaIlPaBJICHUSM.

Lenp ocBOeHUs mporpamMmbl yaeOHOTo Kypea «I'eomeTpus» Ha 6a30BOM ypOBHE 00ydeHUs
— o0mieoOpazoBarenbHOEe M OOIIEKYIBTYPHOE DPa3BUTHE OOyYalOMIMXCsA depe3 obOecredeHue
BO3MOXXHOCTH NMPUOOPETCHUS W HCIOJIH30BAHUS CHCTEMATHYCCKHX T'C€OMETPUUYCCKUX 3HAHHUHA U
NCHCTBUH, CIICU(PUYHBIX TEOMETPHH, BO3MOXXHOCTH YCIICIITHOT'O MTPOJIO0JDKEHHS 00pa30BaHUs 110
CIEIUAIEHOCTSIM, HE CBS3aHHBIM C IMPUKJIAIHBIM HCIIOJIb30BAaHIUEM I'€OMETPHH.



[lporpamMa 1o reomeTpur Ha 0a30BOM YpOBHE MpeqHa3HaueHa s OOy4aroIIuXxcs
CpeIHEH WIKOJIBI, HE HCHBITHIBABIIMNX 3HAYUTEIBHBIX 3aTPYJHCHUH HA ypOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpazom, oOyuaromuecss Ha 0a30BOM YPOBHE JOJIKHBI OCBOUTH
o0mIre MaTeMaTHIecKue YMEHHUs, CBSI3aHHBIC CO CIeNU(DHUKON reOMETPUH M HEOOXOAUMBIC IS
KU3HU B COBpEeMEHHOM o0miecTBe. Kpome 3Toro, oHM UMEIOT BO3MOXKHOCTh U3YYUTh T€OMETPHIO
Oosee TryOOKO, €CTM B JAIBHEUIIIEM BO3HUKHET HEOOXOIUMOCTh B TCOMETPHUCCKUX 3HAHMSIX B
po(heCCHOHATILHOM JIEATSIIBHOCTH.

JlocTuxkeHue Lenu OCBOCHMS IPOTPaMMBI obecrieynBaeTcsi  pELICHUEM
COOTBETCTBYIOIIMX 3ajad. [lpuoputeTHbIMM 3aauaMu OcBoeHUs Kypca «l'eomerpum» Ha
6a3oBoM ypoBHe B 10—11 kaccax sSBISIOTCS:

(dopMupOBaHHE IPEICTABICHUS O F€OMETPUU KaK 4acTH MUPOBOH KYyJIbTYpbl U OCO3HAHUE €€
B3aUMOCBA3U C OKPYKAarOIIUM MUPOM;

(1)OpMI/IpOBaHI/I€ MNpeACTAaBJICHUA O MHOI'OpaHHUKAax M TEJIax BpallCHHUA KaK O BOKHEUIIINX
MAaTEMAaTHYCCKUX  MOACIIAX, MMO3BOIOMIUX  OMUCBIBATH W HU3Y4YaTb pPA3HBIC  SABJICHUA
OKPYXKAIOLIETO MUPA;

(1)OpMI/IpOBaHI/Ie YMCHHUA pacClio3HaBaTb Ha YCPTCXKAX, MOACIIX W B pPCAJIbHOM MHUPC
MHOTI'OIpaHHUKHA U TECJIa BPAILICHU,

OBJIAACHUEC MCTOAAMH PCHICHHA 3ada4 Ha ITIOCTPOCHHA Ha I/1306pa)KeHI/I}IX IMPOCTPAHCTBCHHBIX
duryp;

(1)OpMI/IpOBaHI/Ie YMCHUA ONCPUPOBATH OCHOBHBIMU IIOHATHAMHU O MHOI'OIpAHHHUKAX M TEJIaX
BpamcHud U UX OCHOBHBIMU CBOﬁCTBaMH;

OBJIAACHUEC AJITOPUTMAaMU PCIICHUS OCHOBHLIX THUIIOB 3aJ1a4; (bOpMI/IpOBaHI/Ie YMCHUS TIPOBOJAUTH
HECJIOKHBIC JOKA3aTCIIbHBIC PACCYXKACHHUA B XO4€ PCUHICHUA CTCPCOMETPUICCKUX 3a/lad U 3aaa4 C
IMPAKTHUYICCKUM COACPIKAHUCM ;

pa3BUTHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEW OOy4arommMXcsi, MO3HABATEIBHOM
AKTUBHOCTH, HCCIICAOBATCIIbCKUX YMeHHﬁ, KPUTUYHOCTH MBIIIJICHU A,

dbopmupoBanre  (QYyHKIUOHATBHOM  TPAaMOTHOCTH, PEJIEBAHTHOW  TEOMETPUH: yMEHUE
pacinio3dHaBaTb IMPOABJICHHA TI'COMCTPUYCCKHUX HOHHTI/IfI, 00BEKTOB " SaKOHOMepHOCTeﬁ B
peabHBIX JKU3HEHHBIX CUTYAIUsX W MPH U3YYCHUH JAPYTHX yYEOHBIX MPEIMETOB, MPOSBICHHUS
3aBUCUMOCTEN U SaKOHOMepHOCTeﬁ, (1)OpMy'J'II/IpOBaTB HX Ha A3BIKC I'COMCTPpHUHU H CO3JaBaTb
TCOMETPHUICCKUEC MOIACIHU, MNPUMCHATH OCBOEHHBII I‘eOMeTpI/ILIGCKI/Iﬁ afrmnapar sl pCliCHUsd
MMPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4, UHTCPIPECTUPOBATL U OLUCHUBATD IMMOJIYYCHHBIC PE3YJIbLTATHI.

OTIHYUTEIBHONH 0COOEHHOCTRIO IMpoOrpaMMsbl sABJISICTCA BKIIFOUCHHUE B KYPC CTCPCOMETPUUA B
Ha4aJIC €ro M3YUCHUA 3aaa4Y, p€IIaCMbIX Ha YPOBHC MHTYUTUBHOI'O IIO3HAHUSA, U OHpGZ[GJIéHHBIM
06pa30M OpraHnu30BaHHas pa60Ta Hag HUMHU, 4YTO CHOCO6CTByI-OT Pa3BUTHUIO JIOTHUYCCKOI'O H
MMPOCTPAHCTBCHHOI'0  MBIIUJICHUSA, CTUMYJIHUPYCT MNPOTCKAHUC HHTYUTUBHBIX IIPOLCCCOB,
MOTHUBHUPYCT K HaﬂbHeﬁIHeMy HU3YUCHUIO IIPEAMCTA.

[Ipenmourenue OTAAETCS HATISAHO-KOHCTPYKTHBHOMY METOAY OOY4YeHHs, TO €CTh
TEOPETHUECKUE 3HAHUS HMMEIOT B CBOEM OCHOBE YYBCTBEHHOCTH MPEAMETHO-TNPAKTHUYECKOM
NeSTeNbHOCTH. Pa3BuUTHE MNPOCTPAaHCTBEHHBIX IMPEACTABICHUI Yy YyyalmMxcsi B  Kypce
CTEpEOMETPUH MPOBOJUTCS 3a CUET pelICHUs 3ajad Ha CO3/IaHKE NIPOCTPAHCTBEHHBIX 00pa3oB U
3a/lad Ha OINEPUPOBAaHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpasza MPOBOIUTCS C
OIOPOY HA HATJISJAHOCTh, @ ONICPUPOBAHUE 00PA30M — B YCIIOBUSAX OTBJICUCHHS OT HATJISTHOCTH,
MBICJICHHOT'O U3MEHEHHUSI €r0 HCXOIHOTO COJEPIKAHMUS.

OcHoBHbIE cojlepkaTenbHble JHHUM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «lIpsMble ¥ IIIOCKOCTU B MPOCTPaHCTBEY, «Tena BpameHus», «BekTopsl n
KOOPJIMHATHI B IPOCTPAaHCTBE». POPMHUPOBAHNE JJIOTUUECKUX YMEHUN PaCIPENEIAeTC HE TOIBKO



[0 COJICPKATEIbHBIM JIMHHUSIM, HO M 1O rojaM oOOy4YeHHsl Ha YPOBHE CPEIHEro OOIIero
o0OpazoBaHusl.

Conepxanne 00pa30BaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pE3yJIbTaTaM OCBOCHHS
paboueli mporpaMMBbl, pacipeeNIEHHBIM 110 T01aM 00y4eHHUsI, CTPYKTYPUPOBAHO TaKUM 00Pa3oM,
yTOOBl ~ OBJAJAEHUE TIEOMETPUYECKMMHM  MOHATUAMHU M  HaBbIKAMHM  OCYILECTBIISJIOCH
MOCNIE0BATENbHO M MOCTYHAaTeNbHO, C COOJIIOJIGHUEM MPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHHUS BKITIOYAJINCH B OOIIYIO0 CHCTEMY T'€OMETPUYECKHX MPEACTABICHUN 00yJaroImuXxcs,
pacuupsis ¥ yrayOossis e€, 00pa3ys IpOYHbIE MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha n3yuenue reometpun orBogutcs 2 yaca B Heaento B 10 knacce u 1 yac B Henenio B 11
KJIacce, Bcero 3a JBa roga ooyuenws - 102 yaeOHBIX Yaca.



COJEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

HpﬂMbIe ! IIJIOCKOCTHU B IPOCTPAHCTBE

OcHoBHbIE TIOHATHA cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, IPOCTpaHcTBO. [loHsATHE
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPHH: aKCHOMbI CTEPEOMETPHHU U CIIEACTBUS U3 HUX.

B3aumHoOe pacrosiokeHHe NpsSMBIX B IIPOCTPAHCTBE: NEPECEKAIOIINECS, NTapaJICIIbHBIE U
CKpemuBampomuecss npsamsle. llapamnensHOCTh NPAMBIX M INIOCKOCTEHM B IPOCTPAHCTBE:
napajuleJbHble IPsMbIE B IIPOCTPAHCTBE; IApAJICIIBHOCTh TPEX NPSMBIX; IapalIeIbHOCTh
IPSMOM M IUIOCKOCTH. YTJbl C COHAIIPABICHHBIMH CTOPOHAMHM; YrOJI MEXIy IIPSMBIMU B
npoctpaHcTBe.  llapamienpbHOCTh  IUIOCKOCTEH:  MapajuleNbHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleJbHBIX TUIocKocTel. [IpocTeiine mpocTpaHcTBEHHbBIE PUIYpPhI HAa IIIOCKOCTHU: TETPAdAP,
KyO, mapajuienenue;; IoCTpOeHUE CeYeHUH.

[lepnieHAUKYIApHOCTH MNPAMOM M IUIOCKOCTH: NEPHEHAMKYJSAPHBIE IPSIMbIE B
IIPOCTPAHCTBE, MpSAMBbIE NapauIeIbHBIE M NEPHEHIUKYJSIPHbIE K IUIOCKOCTH, IIPHU3HAK
NEPIEHAUKYISAPHOCTH NPSAMOU U INIOCKOCTH, TEOPEMA O IIPSAMOM NEPHEHANKYIISIPHON INIOCKOCTH.
VYTIIIbl B IPOCTPAHCTBE: YTOJI MEXKIY IPSAMOM U INIOCKOCTBIO; IBYTPAHHbBIN yroJl, TMHEWHBIN yroJl
JBYTpaHHOro yria. [IeprneHauKynsp M HAaKJIOHHBIE: PACCTOSHME OT TOYKH IO IUIOCKOCTH,
paccTosiHUe OT MPSAMOMN 10 MIIOCKOCTH, MPOEKLUs (PUTypbl Ha IIOCKOCTh. IlepneHIuKyaspHOCTb
IUIOCKOCTEW: IpPHU3HAK IEPHEHAUKYJISPHOCTH ABYX IUIOCKocTe. Teopema o0  Tpéx
NEPIICHIUKYJIIApaXx.

MHOTOrpaHHUKH

[TonsiTe MHOTOTpaHHUKA, OCHOBHBIE JJIEMEHThl MHOTOTPAaHHUKA, BBINYKIBIE U
HEBBIITYKJIBIC MHOTOT'PaHHUKH, pa3BépTKa MHOI'OrpaHHUKa. HpmMa: n-yroJibHasg 1npusma; rpaHu
Y OCHOBaHUS MPU3MBI; MIPsMasi U HaKJIOHHAsI IPU3MbL; OOKOBAs U MOJHAS OBEPXHOCTh MPHU3MBIL.
[Tapannenenunen, npsMOYroJibHbIA NapajuielienuIe] U ero cBoictea. [lupamuaa: n-yroiapHas
nupaMuja, TpaHU M OCHOBaHUE NUPaMUJbL; OOKOBas W TMOJHAS IMOBEPXHOCTH MHUPAMUJIBI;
[NpaBUJIbHAsA M yCGLIéHHaFI nmupamMuaa. DJIeMEHTEI INpU3Mbl W T[HUpPaAMUIBI. HpaBI/IJII)HI)IG
MHOTOTPaHHHUKU: MOHITHE MPABUIBLHOTO MHOTOIPAaHHUKA; MpaBUJIbHAS MpHU3Ma U IpPaBHIIbHAS
NUpaMUJa; MpaBUiIbHAasl TPEyroiabHas MUpamMKIa U NpaBWIbHbIN TeTpasap; KyO. Ilpencrasienue
O MPaBWIbHBIX MHOIOTPaHHUKAX: OKTadJp, JoAeKa’aAp U ukocarap. CeueHus NpusMbl U
MnmUupaMu/Jbl.

CI/IMMeTpI/IH B IIPOCTPAHCTBE: CHUMMCTPUA OTHOCHUTCIBHO TOYKH, HpHMOﬁ, IITOCKOCTH.
OJEeMEHTEI CUMMCTpPHUH B ITUpaMUiax, MapajjiCJICuruIcaax, mpaBujiIbHbIX MHOIOIpaHHUKAX.

Brruncienue 3eMeHTOB MHOTOTPaHHHMKOB: pEOpa, nuaroHand, yribl. [lmomans G0KOBOMA
MOBEPXHOCTU W IOJIHOM MOBEPXHOCTU MPSAMOM NPHU3MBbI, IUIONIA[b OCHOBAaHUM, TEOpemMa O
OOKOBOHM IMOBEPXHOCTH NPSIMON Mpu3Mbl. [lnomane OOKOBON IMOBEPXHOCTH M IMOBEPXHOCTHU
MPaBUJIbHON MHUpaMHUAbI, TeopeMa O IJomaau yceuéHHo nupamuibl. [loHsTHe 00 00BEME.
O0bEM upaMuIbl, IPU3MBIL.



[Tonobupie Tema B mpocTpaHcTBe. COOTHONICHHS MEXAY IUIOMIASMU IOBEPXHOCTEH,
00BEMaMu TTOJOOHBIX TEN.

11 KJIACC

Tesa BpaleHus

Hunuuapuueckass MOBEPXHOCTb, 00pa3ylolMe LUIMHIPUYECKOH IIOBEPXHOCTH, OCh
LWIMHAPUYECKOH nmoBepxHOCTH. [{uauHap: ocHOBaHUs U GOKOBas MOBEPXHOCTb, 0Opa3yomas u
0Cb; IUIOIAAb OOKOBOM U MOJTHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTh, OOpa3yroline KOHWYECKOW IMMOBEPXHOCTH, OCh M BEpIIUHA
KOHUYECKOW ToBepXxHOCTU. KoHyc: OCHOBaHME W BepIIMHA, OOpa3yrolias M OCh; ILJIOMIAIb
OOKOBOH M TIONHOM MOBEPXHOCTH. Y CEUYEHHBI KOHYC: 0Opasyloliue M BbICOTA; OCHOBaHUS U
0O0KOBast TOBEPXHOCTb.

Cdepa m map: meHtp, paguyc, IUaMeTp; IUIOMIaab TOBEpPXHOCTH cdepbl. B3ammuoe
pacmoioxeHue chepsl U MIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; mioanb chepsl.

I/I306pa)I(GHI/Ie TCJI BpallCHUA Ha ITIJIOCKOCTH. PaBBépTKa OUIMHAPpAa U KOHYCA.

KomOunanmu Tten BpaimieHuss ¥ MHOTOTPAaHHUKOB. MHOTOrpaHHMK, OMUCAHHBINA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UITH TEJIO BPAIlICHHUS.

[Tonsitue 00 oO0bEMe. OcHoOBHbIE cBOWcTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapauienenumneaa u cieactsus u3 He€. OObEM nmnmmHIpa, KoHyca. O0bEM
Iapa v miomaab cepsl.

[Tonobupie Tema B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIMU IOBEPXHOCTEH,
00BEMaMu TTOJO0HBIX TEN.

Ceuenuss mwiuHApa (mapayuieIbHO W MEPIEHIUKYISPHO OCH), CEYCHHS KOHyca
(mapaJiieIbHOE OCHOBAHUIO M MPOXO/SIIEE Yepe3 BEPIIUHY ), CEUECHUS 11apa.

BeKTopr H KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTH ¥ B mpocTpancTBe. ClI0)KEHNE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uucio. Pa3noxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aiay, CBI3aHHBIX ¢ IPUMEHEHUEM IPaBWII JEHCTBUI C BEKTOPAMHU.
[IpsimoyronbHasi cucremMa KOOpAMHAT B mpocTpaHcTBe. Koopmuuatel BekTopa. IIpocteitmue
3a7a4d B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalspHOE NPOU3BEIECHUE BEKTOPOB.
Boruncnenue yrioB MexAy MNPSMBIMH U IHIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIN METOJ IpH
pELIeHUH T€OMETPUUYECKUX 3a/1ay.



IIVTAHUPYEMBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATbHI

JImuHOCTHBIE pe3yNbTaThl OCBOCHHS MPOrpamMMbl ydeOHOro mpeamera «MaTemMaTukay
XapaKTEePU3YIOTCA:

Fpamancxoe BOCIIMTAHMEC:

C(OPMHUPOBAHHOCTBIO TPAXKAAHCKOM mNO3MLMU OOyyaromerocs Kak aKTUBHOIO H
OTBETCTBEHHOI'0 YJI€HA POCCUICKOrO OOILECTBA, MPEACTABIECHUEM O MAaTEMATUYECKUX OCHOBAaX
(YHKLIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHMH, HOpPOLENyp TIpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aWMOJICHCTBOBATh C COIHAIBbHBIMH HHCTHUTYTAMU B
COOTBETCTBUM € UX QYHKIMAMHU 1 HA3HAUEHUEM.

HanI/IOTI/I‘leCKOC BOCIIUTAHHE:

c(OpMUPOBAHHOCTHIO POCCUHCKOMN T'PakIaHCKON MAEHTUYHOCTH, YBAKEHUS K MPOILIOMY
U HACTOSILIEMY POCCUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHUSIM
POCCHUICKHX MAaTEMaTUKOB M POCCUHMCKONM MATEMATHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO ATHUX
TOCTHKEHUH B IPYTUX HayKaX, TEXHOJIOTHAX, chepax SKOHOMUKH.

I[yXOBHO-HpaBCTBeHHOFO BOCIIMTAHUA:

OCO3HAaHMEM [JYXOBHBIX LIEHHOCTEH poccuilckoro Hapoaa; c(HOpMHPOBAaHHOCTBIO
HPABCTBEHHOT'O CO3HAHUsI, ITUYECKOTO TTOBEICHHS, CBA3aHHOTO C NPAKTHYECKUM IPHUMEHEHUEM
JOCTHDKEHUM HAayKH M JIESTENBHOCTHIO YYEHOT0; OCO3HAHMEM JIMYHOTO BKJIAJa B MOCTPOCHHE
YCTOWYHBOTO OYIyILIETO.

IcTeTHYecKoe BOCIUTAHUe:

JCTETUYECKUM  OTHOIIEHHEM K  MHUpPY, BKJIIOYas  O3CTETUKY  MaTeMaTH4ECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, peLIeHUH, pacCyX JCHHUH; BOCIPUUMYHMBOCTBIO K
MaTeMaTHYECKUM aclleKTaM pa3IMYHbIX BUJJOB UCKYCCTBA.

dusnuyeckoe BOCIUTAHHE:

c(OPMUPOBAHHOCTBIO YMEHHUS TPUMEHSATH MaTEMaTUYECKME 3HaHUS B HHTEpecax
310pOBOTO U Oe30macHOro obpasa *HU3HH, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 3[0POBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIM PEXKUM 3aHATUN M OTAbIXA, PEryJspHas Quandeckas
aKTUBHOCTh); (PU3NYECKOIO COBEPLICHCTBOBAHMS, NMPHU 3aHIATUAX CHOPTHBHO-03OPOBUTEIILHOM
JESTCIIBHOCTBIO.

TpyxoBoe BocnnuTanue:

TOTOBHOCTBIO K TpPYAY, OCO3HaHHEM IEHHOCTU TPYIOJIOOUs; MHTEPECOM K pPa3InYHBbIM
chepam pohecCHOHATLHOM ACSITELHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON M €€ MPHIIOKECHUSIMHU,



YMCHHUEM COBEpPIIATH OCO3HAHHBIN BLI60p 6y,£[y]l[€l>i HpO(beCCI/II/I H pCajin30BbIBATDH COOCTBEHHEIE
JKHU3HCHHBIC IIJIaHBI, T'OTOBHOCTBIO H CIIOCOOHOCTBIO K MAaTeMaTUUICCKOMY O6pa3OBaHI/IIO u
CaMOO6paSOBaHI/II-O Ha IIPOTSAKCHHUU Bcel JKU3HH;, TOTOBHOCTBKO K AKTUBHOMY Y4YaCTHIO B
PCIICHUHU MPAKTUYCCKUX 3a1a4 MaTeMaTHIECKO HaIlpaBJICHHOCTHU.

IKo0rn4ecKoe BOCIUTAHNE:

Cc(OPMHUPOBAHHOCTBIO HKOJIOTUYECKON KyJIbTYyphbl, MOHMUMAHHEM BIHMSIHHUSA COLUAIBHO-
HSKOHOMUYECKUX IPOLIECCOB HA COCTOSHUE IPUPOJHOM M COLHMAIBHOW CpPEIbl, OCO3HAHHEM
rJ100aNbHOTO  XapakTepa HSKOJOIMYECKMX  Ipo0JieM; OpHEeHTaluued Ha  I[pUMEHEHHUe
MaTeMaTHUYECKUX 3HAHUMN JUIsl pelleHus 3ajad B 00JacTU OKpY’Karollel cpejibl, MIIaHUPOBaHUs
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUI JJIs1 OKPY>KAIOIIEH CPEIbI.

HeHHOCTlfl HAYIHOI'O0 MMO3HAHUSA:

c(OPMHPOBAHHOCTBIO MMPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAaKTUKH, TOHUMaHUEM MAaTeMaTHYeCKON HAyKH Kak C(epsl
YEJI0BEUECKOU NEATEIIBHOCTH, HTANOB €€ Pa3sBUTH U 3HAYMMOCTH Ul Pa3BUTHs LIMBUIU3ALINY,
OBJIQJICHUEM SI3BIKOM MAaTE€MAaTHKH M MaTE€MaTU4YECKOW KYJIbTypOM KakK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYLICCTBIATH IIPOEKTHYIO M HCCICAOBATEIbCKYIO IEATEIBHOCTD
VHJVBHIyaJIbHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3ybTaThl OCBOCHHS MTPOrpaMMbl YI4eOHOTO mpeaMera «MareMaTukay
XapaKTEPU3YIOTCS ~ OBJAQJICHUEM  YHUBEPCAIBHBIMU  HO3HABAMENbHBIMU  OClCMEUsMU,
VHUBEPCALHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  YHUBEPCATbHbIMU — pPe2ylsimUGHbLMU
oeticmeusmu.

1) Vnusepcanvnvlie noznasamenvhule oelicmsus, obecnewusaiom Gopmuposarue 6a306bix
KOZHUMUBHBIX NPOYECCO8 00VUarOWUxXcs (0C8OeHUEe MemOo008 NO3HAHUS OKPYICAIWe20 MUpd,
npuMeHeHue 102U4eCcKUx, Uccied08amebCKux onepayull, yMeHut pabomamo ¢ uHgopmayueti).

ba3oBble Jornyeckue aeiicTBus:

BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE NIPU3HAKU MAaTEMaTHUYECKUX OOBEKTOB, IOHATHUH,
OTHOLICHUH MEXIy HOHATUAMM; (GOPMYIMPOBATh ONpEAETCHUs IOHSATUH; YCTaHABIMBATH
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMH, OCHOBAHUS JJIs1 0OOOIIEHHS U CPAaBHEHHS, KPUTEPUU
IIPOBOAMMOIO aHAJIN3a;

BOCIIPHHUMATh, (OPMYIHpPOBaTH W TNPEOOPa3OBBIBATH CYXKICHHUS: YTBEpAHUTEIbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00ILUE; YCIOBHBIE;

BBISIBIISITh MATEMATHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTHBOPEUHS B (haKTax, TaHHBIX,
HaOJIIOACHUSAX M YTBEPXKACHUAX; IpeAsaraTb KpUTEPUM JJs BBISBICHHUS 3aKOHOMEPHOCTEH MU
IIPOTUBOPEYML;

JIeJIaTh  BBIBOJBI C MHCIIOJIB30BAHMEM 3aKOHOB JIOTHMKH, JAEIYKTHUBHBIX M HWHAYKTUBHBIX
YMO3aKIHYEHUH, YMO3AKIIFOUEHUH 110 aHAJIOTHH;



IPOBOJUTH CAaMOCTOSTENbHO JI0KA3aTEeNIbCTBA MAaTEMaTHYECKUX YTBEP)KICHMH (IpsMble U OT
IPOTUBHOI0), BBICTpauBaThb AapryMEHTAlUIO, [PUBOAMTH MPUMEPbl U KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYKJICHHUS U BBIBOJIBI,

BbIOUpaTh crmoco0 pemieHust y4yeOHOW 3a/adyu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIICHUS,
BEIOMpaTh HANOOJIEE TIOXOISIINN C YIETOM CAaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble ucciaenoBarelbcKue AeiicTBHS:

UCTIOJIB30BaTh BOIPOCHl KaK HCCIIEAOBATENILCKUN HHCTPYMEHT MO3HAHUS; (OPMYIHPOBATH
BOIPOCHI, (UKCUPYIOIIME NPOTUBOpEUHEe, NpoOJIeMy, yCTaHABIMBATh HCKOMOE U JAaHHOE,
(GopMUpPOBATH TMIIOTE3Y, APTYMEHTHPOBATH CBOIO ITO3ULINIO, MHEHHE;

MPOBOAUTH CAMOCTOSITENIBHO CILUTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICJOBAHKE [0 YCTAaHOBICHUIO
OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SBICHUS, MPOIECCa, BBISABICHUIO 3aBUCUMOCTEH
MEXTy 00bEKTaMH, SIBICHUSMU, POLIECCAMU;

CaMOCTOATENILHO (OPMYJIHPOBAaTh OOOOIICHUST M BBIBOIBI IO peE3yJbTaTaM MPOBEAEHHOTO
HAOJTIOICHUS!, NCCIICIOBAHUS, OI[CHUBATh JOCTOBEPHOCTH MOJIYYCHHBIX PE3yIbTaTOB, BBIBOJOB U
0000111eHMIT;

IIPOTrHO3UPOBATHL BO3MOJKHOC PA3BUTHC IIPOLECCA, a4 TAKIKE BbLIABUIATH IMPCAIIOJIOKCHUA O €ro
PAa3BUTHUU B HOBBIX YCJIOBHUSAX.

Pabora ¢ undopmanmeii:

BBISBJIATH ACQUIUTH MH(OpMALUU, JAHHBIX, HEOOXOAMMBIX IS OTBETA Ha BOMIPOC M IS
pELICHUS 3a/1a4u;

BBIOMpaTh  MHOOPMAIMIO M3  WCTOYHMKOB  PAa3NUYHBIX  THUIOB,  AHAJIU3UPOBATh,
CUCTEeMAaTU3UpPOBAaTh W HMHTEPHPETUPOBATh HMHQPOPMAIMIO pa3IUYHBIX BHAOB ©  GopM
IpEJICTaBICHMUSI;

CTPYKTYpPHPOBaTh HMH(GOPMAIMIO, MPEACTaBIATh €€ B PAa3NUUHBIX (HOpMax, HILTIOCTPHPOBATH
rpaduvecKy;

OLICHUBATh HAAEKHOCTH HH(OPMAIHH IO CAMOCTOSATENIEHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

2) VHusepcanbHvle KOMMYHUKaAmueHwle Oelicmeus, 00ecnedusarom c@opmMuposaHHoCmy
COYUANBHBIX HABLIKO8 00YYAIOUWUXCA.

Oomenue:

BOCIIpUHHUMATh U q)OpMyJII/IpOBaTI) CYKIACHUA B COOTBCTCTBHUU C YCJIOBUAMU U LCTIAMHA O6IlI€HI/IH;
SACHO, TOYHO, I'PAMOTHO BbBIPAKATH CBOK TOYKY 3pPCHUA B YCTHBIX M IMHUCBMCHHBIX TCKCTaX,
AaBaTh MOACHCHUA 110 XOA4Yy pCUHICHUA 3ala4i, KOMMCHTHUPOBATH HOHY‘IGHHI)II;'I PE3yibTarT,

B Xoae OOCYXJEHHUs 3a7aBaTh BOIMPOCHI IO CYIIECTBY OOCYXJaeMOW TEMBI, IMPOOJIEMBI,
pelraeMoii 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOMCK PEIICHUS; COMOCTABISATH CBOU
CYXKIEHHS C CYXJIEHUSIMU JPYI'MX YYaCTHHUKOB AMajora, oOHapyUBaTh pa3jIudue U CXOACTBO
HIO3UIIHIA; B KOPPEKTHOH (hopMe GOpMYITHPOBATH Pa3HOIIIACHS, CBOU BO3PAKCHHUS;



OpPEACTaBIATh Pe3yjbTaThl peIIeHUs 3aJauyd, OHKCIEPUMEHTa, MCCIECJOBAHUSA, IPOEKTa;
CaMOCTOSITENIFHO  BBIOMpaTh ¢GopMaT BBICTYIUICHHS C Y4YETOM 3a7ad  [pE3CHTAlUH U
0COOEHHOCTEH ay TUTOPHH.

CotpyaHunuecrtso:

NOHMMATh W MCHOJb30BaTh MPEUMYILIECTBA KOMAHJIHOM M HWHAMBUAYAIbHONW pabOThl Npu
pelieHnn Y4YeOHBIX 3a/ay; NPUHUMATh IIellb COBMECTHOM JEATEIbHOCTH, IIAaHUPOBAThH
OpPTaHM3AINI0 COBMECTHOW pabOThI, pacnpelessiTh BUABI pabOT, JOrOBapUBATHCS, 00CYXKIATh
MPOLIECC U Pe3yabTaT padoThl; 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYNMOBBIX ¢opmax paboTel (00CykIeHHs, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBbI» M WHBIC); BBIIOJHATH CBOIO YacTh pabOTHl W KOOPAMHUPOBATH CBOM ICUCTBHS C
JIPYTUMH 4JIEHAMH KOMAaHJbI, OIICHMBAaTh KA4eCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO
KPHUTEPUSIM, CPOPMYITHPOBAHHBIM y4aCTHUKAMU B3aUMO/ICHCTBUSI.

3) Vuusepcanvnvie pezynamusnwvie Oeiicmsus, obecneuusarom GopMUposanue CcmbiCI08bIX
VCMAHOBOK U IHCUSHEHHBIX HABLIKOS TUYHOCU.

Camoopranmu3anus:

COCTaBIISITh IUIaH, AITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CIOCO0 pelieHus ¢ yauéTomM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHAaHTHI PEHICHUI ¢ Y4ETOM HOBOM MH(OpMALIUH.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM TO3HABATEIbHON pedIeKCMU KaK OCO3HAHUSI COBEPIIAEMBIX ACHCTBUU W
MBICTUTENIBHBIX ~ IPOLIECCOB, HMX  Pe3ylbTaTOB; BJIaJeTh CIOCO0AMH  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IPOIIecca U pe3yibTaTa pelieHUss MaTeMaTUUECKOH 3a1auu;

NpEeABUACTh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh TNpH PEHICHUH 3a7add, BHOCHUTH
KOPPEKTUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAAHHBIX, HAWJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa LETU U YCIOBHIM, OOBACHATh MPUUYHHBI TOCTHXKEHUS WU

HEIOCTHKCHHSI ~ PE3YJIbTaTOB  JCATENbHOCTH, HAXOOUTh  OIIMOKY, JaBaThb  OLEHKY
npUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDI

10 KUIIACC

OHepI/IpOBaTL IOHATHUAMM: TOUYKA, IIPAMasd, IJIOCKOCTb.



[TpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICACTBHUS U3 HUX IIPU PELLICHUN T€OMETPUYECKUX 3a/1ay.
OnepupoBaTh NOHATUAMU: APAILIEIBHOCTD U MEPIEHAUKYISPHOCTD NPSMBIX U INIOCKOCTEH.
KnaccudunupoBars B3auMHOE pacioioKEHUE MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHUAMHU: ABYT'PAHHBIN YTOJI, TpaHH IBYTPAaHHOTO yria, pedpo IBYrpaHHOTO
yrja; JIMHEHHBIA yroJl ABYTPAaHHOIO YIJIa; IpafyCcHas Mepa IByTPaHHOIO yria.

OHepI/IpOBaTL INOHATHUAMH: MHOI'OI'PpAaHHHK, BLIHYKHBIﬁ n HeBLIHy'KJ'IHﬁ MHOTI'OI'paHHHUK,
3JICMCHTBI MHOI'OI'PaHHHUKA, HpaBI/IJII)HI)IfI MHOI'OI'paHHHUK.

Pacrio3HaBath OCHOBHBIE BH/bl MHOTOIPAHHHUKOB (ITUpaMKIa, MpU3Ma, MPSMOYTOJIbHBINA
napajuieNienunes, Kyo).

KitaccupunupoBars MHOTOTPAaHHUKH, BBIOWpask OCHOBAHHS I KiIacCH(PHUKAIUU (BBIMYKIIbIC U
HEBBIMYKJIbIE MHOTOTPAaHHUKHU; MPAaBUJIbHBIE MHOTOTPAHHUKHU; MPSIMbIE M HAKJIOHHBIC MPHU3MBL,
napajuieIenunebl).

OHGpI/IpOBaTI) MOHATUAMU: CCKYIIA IMIOCKOCTh, CCUCHUC MHOI'OI'PaHHUKOB.
OOBSICHATD IMIPUHIUIIBI IIOCTPOCHUA CequHﬁ, HCIIOJIB3YA MCTO CJICHOB.

Crpouth ceuyeHHsi MHOTOI'PDAaHHMKOB METOJIOM CJI€IOB, BBINOJHATH (BBIHOCHBIE) ILIOCKHE
YEepPTEKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3aa4i Ha HaxXO0XJICHHUEC TI'COMCTPUUCCKHUX BCIWYHH II0 06pa3uaM WK aJiropuT™Mam,
IMPUMCHAS HM3BCCTHBIC AHAJIUMTUYCCKUC MCTOJbI IIPHU PCHICHHHU CTAHAAPTHBIX MATCMATHYCCKUX
3aaa4 Ha BBIYMCIICHHUC paCCTOHHI/Iﬁ MCXKAY ABYMsA TOYKAaMH, OT TOYKH OO0 Hp?[MOfI, OT TOYKH 10
IJIOCKOCTH, MEKAY CKPCIIUBAOIHUMUCS ITPAMBIMHU.

Pemate 3amaun Ha HaXOXKACHHWE TEOMETPUYECKHX BEIMYMH MO O0Opa3laM MM alropuTMam,
IIPUMEHAA U3BECTHBIC AHAIMTUYECKUE METObl IIPU PELICHUHM CTaHAAPTHBIX MaTEMaTHYECKHUX
3371a4 HAa BBIYHCICHUE YIVIOB MEXAY CKPEIIMBAIOIIMMUCA INPSIMBIMHM, MEXAY IPAMOU H
IIJIOCKOCTBIO, MEXKY IIJIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Boruncnsate 00bEMBI M TUIOIIATU TMOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MHpaMHUaa) C
npuMeHeHneM (opMyi; BBIYHMCISATH COOTHOIICHHS MEXIY IUIOMAASMU ITOBEPXHOCTEH,
00BEMamMH MOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMU: CUMMETPUS B IIPOCTPAHCTBE; LIEHTP, OChb U IUIOCKOCTh CUMMETPUH;
LEHTP, OCh U TNIOCKOCTh CAMMETPHH (DUTYPHI.

W3Bnekarb, mpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHGOPMALKUIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEeKaX U PUCYHKAX.

[Ipumensite  Teomerpuyeckue  (GakThl  JUIA  PEIICHHs  CTEPEOMETPHUYECKMX  3ajad,
IIPEIIIOJIAral0IIUX HECKOJIBKO IIaroB PELICHMs, €CIIM YCJIOBUS IPHUMEHEHUS 3alaHbl B SBHOU

dopme.

[IpuMeHATH IpOoCTENIIIE IPOrPaMMHBIE CPEJACTBA U AIEKTPOHHO-KOMMYHUKAILMOHHBIE CUCTEMBI
IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.



HpI/IBOI[I/ITL IMPpUMCPbI MAaTCMATHUUYCCKUX BaKOHOMepHOCTCﬁ B IIpHUPOJAC M KHU3HHU, PACIIO3HABATDH
IMPOSBJICHUEC 3aKOHOB '€COMCTPHU B UCKYCCTBC.

[IpuMeHATh NOJMyYEHHBIC 3HAHUSA HA IPAKTHKE: aHAJIU3MpPOBAaTh pEAIbHBIE CHUTYallUH H
IPUMEHATh  U3Y4YCHHBIE IIOHATHA B IIPOLIECCE  IIOMCKA  PELICHUS  MaTeMaTUYECKU
chopMyTHpOBaHHOW TPOOIEMBI, MOACTUPOBATh pPEATbHbIE CHUTYyallMd HA S3bIKE T'€OMETPHH,
MCCIIE0BATh IOCTPOEHHBIE MOJEIU C HCIOJb30BAHUEM TI'€OMETPUUYECKUX IOHATHH U TEOpEM,

arrapara aﬂre6p1,1; pelaTh MPAKTUYCCKUC 3a1a4M, CBA3aHHBIC C HAXOXKACHUEM I'COMCTPHUICCKUX
BCJINYHH.

11 KUIIACC

OmnepupoBaTh MOHATUSAMH: LWIMHIPUYECKAs MOBEPXHOCTb, OOpa3yrollue IHJIMHIPUYECKON
MOBEPXHOCTH; LWIMHIP; KOHWYECKas IMOBEPXHOCTh, 00pa3ylonIne KOHWUYECKOH MOBEPXHOCTH,
KOHYC; c(heprueckasi IOBEPXHOCTb.

PacrioznaBath Tena BpameHus (MIIUHAP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI NOJTyYEHUS TEJ BpalllEHUS.

KitaccudunupoBars B3anMHOE pacIoyiokeHue chepbl U IITOCKOCTH.

OnepupoBaTh MNOHSATUSMU: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTAa, BBICOTA CETrMEHTA;
IaPOBOM CJIOM, OCHOBAHUE IAPOBOTO CJI0S, BBICOTA IIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Beruucnsate 00bEMBI M IUIOMIAJM TOBEPXHOCTEM TeJI BpAIEHUS, TEOMETPHUUECKUX Tel C
npuMeHeHrneM GopMyl.

OnepupoBaTh MOHATHSAMH: MHOTOTPAaHHUK, BIUCAHHBIA B cepy M OMUCAHHBINA OKOJIO CQEphI;
ctepa, BliMcaHHAs B MHOTOTPAHHUK HJIUA TEJIO BPAIICHUSI.

BpIuuciaTe COOTHOIICHUS MCXKAY IUIOMAaasIMN HOBerHOCTeﬁ 1 00béMaMu HO,Z[O6HBIX TCII.

N3o00paxarh wu3yyaemble (UTYpl OT pPYKH U C TPUMEHEHHEM WPOCTBIX UEPTEKHBIX
WHCTPYMEHTOB.

BbImonHATE (BBIHOCHBIE) IJIOCKHE YEPTEKHM W3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUTYyp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTh CEUECHHUs TeJl BpallEeHUs.

W3BnekaTh, WHTEPHPETHPOBATH M MPEOOPa30OBBIBATH HH(DOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (hUrypax, npeacTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BoinonHATe OeHCTBUS CIOXKEHHsS] BEKTOPOB, BHIUMTAHUS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha
YUCII0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHH 00J1a/1af0T.



HpI/IMeHHTL IIpaBUJIO IapaJUICJICIIUIICAA.

OHepI/IpOBaTL MNOHATUAMU: OCKAPTOBBI KOOPAUWHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpPA,
PAaBCHCTBO BCKTOPOB, KOOPAWHATEI BCKTOPA, YIOJI MCKAY BCKTOPaAMH, CKAJIAPHOC IMPOU3BCACHUC
BCKTOPOB, KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLI.

HaxomuTh cyMMy BEKTOPOB U IPOM3BEIEHUE BEKTOpa HAa YMCIO, YrOJd MEXIy BEKTOPAMH,
CKaJIIpHOE MPOU3BEIEHHUE, PACKIIA/IBIBATH BEKTOP 10 IBYM HEKOJJIMHEAPHBIM BEKTOPAM.

BaﬂaBaTL IIJIOCKOCTh YPABHCHHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT.

HpI/IMeHHTB TCOMCTPUUCCKUC (baKTLI 1A PCUICHUA CTCPCOMETPHUUYCCKUX 3ajJa4,
npearojgaratomux HECKOJIBKO MIaroB pClcHHsA, €CJIW YCJIOBUA NPUMCHCHHA 3aJaHbl B SIBHOU

dopme.

Pemate mpocreiiniue reoMeTpUUECKHE 3aJaud Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO
METO/IA.

Pemars 3aJadd Ha  A0Ka3aTCJIbCTBO MATCMATHYCCKHUX OTHONIICHUH | HaxXOXIACHUC
TCOMECTPHUICCKUX BCIWYHH I10 06pa3uaM WM ajJIrOpUuT™MaM, NPpHUMCHAA W3BCCTHBIC MCTOAbLI IIPU
PEIICHUH CTAHAAPTHBIX MATCMATHUYCCKUX 3aj/lav.

[IpumeHnsTH IpOCTEHIINE TPOrPaMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
IIPU PELLIEHUU CTEPEOMETPUUECKHX 3a/1au.

HpI/IBOI[I/ITL MMPpUMCPbI MAaTEMATHUUYCCKUX SaKOHOMepHOCTeﬁ B IIpHUPOAC M KH3HHU, PACIIO3HABATDH
IMPOSABJICHUEC 3aKOHOB '€COMCTPHU B UCKYCCTBC.

[IpuMeHATH NOJMyYECHHBIC 3HAHUSA HA IPAKTHKE: aHAJIU3MpPOBAaTh pPEAIbHbIE CHUTYallUH H
IPUMEHATH  U3YYCHHBIE IIOHATHA B IIPOLIECCE  IIOMCKA  PELICHUS  MaTeMaTUYECKU
chopMyTHpOBaHHOW TPOOIEMbI, MOACTUPOBATh pPEATbHBIE CHUTYyallMd HA S3bIKE T'€OMETPHH,
MCCIJIE0BATh IOCTPOEHHBIE MOJEIU C HCIOJb30BAHUEM TI'€OMETPUUYECKUX IOHATHH U TEOpEM,
anmapara anreOpbl; peraT NPakKTUIECKUEe 3a]]auu, CBSI3aHHbBIE C HAX0XKICHHEM T€OMETPHUECKUX
BEJINYUH.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanmenoBanue pa3zneinos 1 TeM IpOrpamMMel KonnuecTBo yacos
n/m Bcero| Konrponbubie | IIpakTudeckue
paboThI paboThl
1 |BB€I{€HI/I€ B CTEPEOMETPUIO | 10 | |
2 [Ipsimble u TuiockocTH B ipoctpanctse. [lapamnensnocts | 12 1
IPSIMBIX U IJIOCKOCTEN

3 |HepHeH,I[I/IKYJI}IpHOCTB MPSAMBIX U TJIOCKOCTEH | 12 | |



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD

Ne HanmenoBanue pa3zneinos 1 TeM IpOrpamMMel KonunyecTBo yacos
n/m Bcero| Konrpombubie | IpakTudeckue
paboThI paboThl
4 |YrJ1H MEKIY IPAMBIMU U IIJIOCKOCTSIMU | 10 | 1 |
5 |MHOFOFpaHHI/IKI/I | 11 | 1 |
6 |061>éMLI MHOT'OTPaHHUKOB | 9 | 1 |
7 |HOBTopeHHe: CEYEHMS, PACCTOSHUS U YTJIbI | 4 | 1 |
OBLLEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 68 | 5 | 0
11 KJIACC
Ne | HammeHoBaHMe pa3ienoB U TEM NPOrPaMMbl KonnyectBo yacos |
/i Bcero|  KonTponbHbIe [MpakTuveckue
paboThI paboThI
1 |TeJIa BpallleHUs | 12 | | |ht‘
2 |061>éMLI TEl | 5 | 1 | |ht‘
3 |BeKTOpH Y KOOPJMHATHI B IPOCTPAHCTBE | 10 | 1 | |ht‘
4 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AIIHS 7 1 ht
3HAHHUU
OBLIEE KOJIMYECTBO YACOB I10 34 3 0
[TPOI'PAMME
INOYPOYHOE INVTAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KommyecTBo 4yacos
n/m Bcero| Kontpons | I[IpakTuuec| -
HbIE KHe
paboTel | paboThI
1 |OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA, IIPSIMast, INIOCKOCTb, 1
npoctpancTBo. [IpaBuia n3obpakeHus: Ha pUCYHKax: U300paXeHUs
IUIOCKOCTEH, MapajuieIbHbIX IPSIMbIX (OTPE3KOB), CEPEIUHbI
oTpe3Ka
2 |IlonATtus: nepecekaromuecs MI0CKOCTH, IEPECEKAIOLUECS TPSIMast 1
U IJIOCKOCTb
3 |IlonATus: nepecekaromuecs MiIOCKOCTH, IEPECEKAIONIUECs psiMast 1
U IJIOCKOCTb
4  |3HaKOMCTBO C MHOTOI'paHHUKaMH, 1300pa’keHNE MHOTOTPaHHUKOB 1
Ha PUCYHKaX, Ha MPOEKIMOHHBIX YepTexax
5 |HauanbHble cBeieHUs O KyOe U upaMuje, X pa3BEPTKU U Mojenu.| 1
CedeHuss MHOTOIPaHHUKOB
6 |HauasnbHble cBeneHus 0 KyOe U upamuae, ux pasBEPTKU U Moaenu.| 1
CedeHuss MHOTOI'DaHHHUKOB
7  |IloHsATHE 00 aKCMOMATHYECKOM ITOCTPOEHUH CTEPEOMETPUH: 1
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX
8 |IloHsATHE 00 aKCMOMATHYECKOM ITOCTPOEHUH CTEPEOMETPUH: 1 |



https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725
https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL

Ne Tema ypoka KosmyecTtBo 4acos

n/n Bcero| Kontpons | [TpakTuuec

HbIC KHUe
paboTel | paboTHI

AKCUOMBI CTCPECOMECTPUHU U CICACTBUA U3 HUX | |

9 |IloHsATHE 00 aKCMOMATUYECKOM IOCTPOEHUH CTEPEOMETPUH: 1
AKCHOMBI CTEPEOMETPHH U CICACTBUS U3 HUX

10 |ITonsiTHe 06 AKCMOMATUYECKOM MTOCTPOCHUH CTEPEOMETPHUU: 1
AKCHOMBI CTEPEOMETPHUH U CJICJICTBHS U3 HUX

11 |B3auMHoe pacnoioKeHHE MPSMbIX B TPOCTPAHCTBE: 1
nepeceKaruecs, napauieIbHble U CKPEIUBAIOIIUECS TPIMbIE

12 |ITapannenbHOCTb OPSAMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE: 1
napajuleJIbHbIE MIPsIMbIE B IPOCTPAHCTBE; ApPAJUIEIBbHOCTD TPEX
PSAMBIX

13 |IlapannenbHOCTh OPSAMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE: 1

HapaHJ'ICJ'ILHOCTL HpHMOﬁ H IIJIOCKOCTHU

14 |YrJILI C COHAIPABJICHHBIMU CTOPOHAMU | 1 | |
15 |Yr0n MEX]y IPSIMbIMU B IIPOCTPAHCTBE | 1 | |
16 |Yr0n MEKy IIPSAMBIMU B IIPOCTPAHCTBE | 1 | |
17 |HapaJIJI€JII)HOCTI) IIOCKOCTEN: NMapajlIeIbHbIE INIOCKOCTH | 1 | |
18 |CBOI7ICTBa HapajuIeabHbIX INIOCKOCTEN | 1 | |
19 |[IpocTeiimme mpocTpaHCTBEHHBIE (GUTYPHI HA TUIOCKOCTH: TeTpa’ap,| 1

KyO, mapajuienenumnes ‘ ‘
20 |HOCTp06HI/Ie CCUCHUM | 1 | |
21 |HOCTp06HI/Ie CCUEHHM | 1 | |
22 |KoHTtponbHas pabota 1o Teme "[Ipsmble U II0CKOCTH B 1 1

npoctpancTie. [lapamienbHOCTh TPSIMBIX U TIOCKOCTEH"
23 |[lepneHAUKYISIPHOCTD MPSMOM U TUIOCKOCTHU: NEPIEHAUKYIISIPHBIC 1

IpsIMbI€ B IPOCTPAHCTBE
24 |Hp$IMI)I€ IapaJuIeIbHbIE U NIEPIEHIUKYIISIPHBIE K INIOCKOCTH | 1 | |
25 |Hp$IMI)I€ napajuleJIbHbIe U NEPIEHANKYISPHbIE K IIIOCKOCTH | 1 | |
26 |HpI/13HaK MEPIEHAUKYISIPHOCTH IIPSMOM U INIOCKOCTH | 1 | |
27 |HpI/13HaK MEPIEHAUKYJISIPHOCTH IIPSMOM U INIOCKOCTH | 1 | |
28 |TeopeMa 0 MPSAMOM NMEPHEHIUKYIISIPHOM IIIOCKOCTH | 1 | |
29 |TeopeMa 0 IPSAMOM NEPIEHIUKYISAPHON INIOCKOCTH | 1 | |
30 |TeopeMa 0 IPSAMOM NEPIEHIUKYISAPHON INIOCKOCTH | 1 | |
31 |IleprieHauKyIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOUYKH JI0 1

IUIOCKOCTH, PACCTOSIHUE OT NPSIMON 10 IIOCKOCTH
32 |IlepneHauKynsip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOUKH J10 1

IUIOCKOCTH, PACCTOSIHHE OT NPSMOM 10 MIIOCKOCTH
33 |IleprieHaAMKYJIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOUYKH JI0 1

IUIOCKOCTH, PACCTOSIHUE OT NPSIMON 10 INIOCKOCTH
34 |IlepneHauKynsip ¥ HAKJIOHHBIE: PACCTOSHUE OT TOUKH JI0 1

IUIOCKOCTH, PACCTOSIHUE OT NPSAMOM 0 MIIOCKOCTH

35 | Yribl B IpOCTpaHCTBE: YIOll MEXY NMPSMOU U MIIOCKOCTHIO | 1 |



https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I

Ne Tema ypoka KosmyecTtBo 4acos
n/n Bcero| Kontpons | [TpakTuuec
HbIE KHe
paboTel | paboTHI
36 |I[ByrpaHHI,H71 YTOJ1, JIAHEWHBIN yToJ IBYIPAHHOIO yIJIa 1 |
37 |I[ByrpaHHI,H71 YTOJ1, JIAHEWHBIN yToJI IBYIPAHHOTO yIJIa 1 |
38 |[lepneHaUKYISPHOCTH MJIOCKOCTEN: TPU3HAK NEPIIEHAUKYIIpHOCTH | 1
JIBYX IJIOCKOCTEH
39 |[lepneHaUKYISPHOCTH MJIOCKOCTEN: IPU3HAK NEPIEHAUKYIIpHOCTH | 1
JIBYX IJIOCKOCTEMN
40 |IlepnenAUKYISIPHOCTD MIOCKOCTEH: MPU3HAK MEpIEeHAUKYIsipHOCTH | 1
JIBYX IJIOCKOCTEH
41 |TeopeMa 0 TPEX NEePIEeHIUKYIIApax 1 |
42 |TeopeMa 0 TpEX NEePIEeHIUKYIIApax 1 |
43 |TeopeMa 0 TPEX MEPIECHAUKYIAPAX 1 |
44 |KontposbHas pabota 1o reMaM "llepneHaANKyIIpHOCT IPSIMBIX U 1 1
mockocte" u "Yriabel MeXIy NPSAMBIMU U IJIOCKOCTAMU"
45 |llonaTre MHOTOTpaHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, 1
BBIIYKJIbIE U HEBBIIMYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKa
MHOI'OI'paHHHKA
46 |Ilpusma: n-yrojapHas nIpu3Ma; TpaHd U OCHOBAHUS NPU3MBL; Ipsimast | |
Y HAaKJIOHHAS TIPU3MBL; OOKOBAs M MOJTHAS TIOBEPXHOCTH MTPU3MBI
47 |Iapamienenumnesn, IpAMOYTOJIbHBINA NapajieIenune] U ero 1
CBOICTBa
48 |Ilupamuja: n-yrojpHas NUpaMujia, FpaHU U OCHOBaHUE UpaMuisl; [ |
OOKOBasi U NOJIHAs TOBEPXHOCTh MUPAMU/IbI; IPaBUIIbHAS U
yCeu€HHas nupaMuIa
49 |IlpaBunbHBIE MHOTOIPAaHHUKU: TIOHSTHE IPABUIIBHOTO 1
MHOI'OI'paHHMKa; IPaBUIIbHAS IPU3MA U MPAaBUIIbHAS TUPaAMU/IA;
IpaBWIbHAS TPEYTOJIbHASI MUPAMUAA U IPABUIBHBIN TETpadap; KyO
50 |IIpencraBieHue 0 NpaBUIbHBIX MHOTOTPAaHHUKAX: OKTadIp, 1
JOJICKa’ P U UKOCARIP.
51 |Cummerpus B IpOCTPAaHCTBE: CUMMETPUS OTHOCUTENIBHO TOUKH, 1
IPSIMOM, MJIOCKOCTU. DJIEMEHTB CAMMETPUU B UpaMuax,
napaesenunesax, NpaBuIbHbIX MHOTOTPAHHUKAX
52 |BeruucneHue 3I1eMeHTOB MHOTOIPaHHHUKOB: p&Opa, TuaroHam, 1
YTJIbI
53 |Ilnomaas 60KOBOM MOBEPXHOCTH U MOJTHOM IMTOBEPXHOCTH IIPSMOM 1
IPU3MBI, TUTOIIAb OCHOBAHHM, TeOpeMa 0 OOKOBOW ITOBEPXHOCTH
MPSMOU MPU3MBbI
54 |Ilnomaas O0OKOBOM MOBEPXHOCTH U MTOBEPXHOCTH MTPABUIBLHOM 1
UPAaMHU/[Ibl, TEOPEMA O IUIONIA U OOKOBOM MOBEPXHOCTH YCEUEHHOMN
UPaAMU/JIbI
55 |KOHTpOJ'IBHaH pabora 1o Teme "MHororpaHHUKH" 1 | 1
56 |HOH}ITI/IG 00 00BbEMe 1 |
57 |O6’LéM MUPAMUIBI 1 |

]


https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC

Ne Tema ypoka KosmyecTtBo 4acos
n/n Bcero| Kontpons | [TpakTuuec
HbIE KHe
paboTel | paboTHI
58 |O6’béM MU PaMMUIbI | 1 | |
59 |O6’béM I PaMMU/IbI | 1 | |
60 |O6’béM MU PaMMUIbI | 1 | |
61 |06’LéM IIPU3MBI | 1 | |
62 |06’LéM IIPU3MBI | 1 | |
63 |06’LéM IIPU3MBI | 1 | |
64 |KOHTpOJ'IBHaH pabota 1o teMe "OO6bEMBI MHOTOIPaHHHKOB" | 1 | 1 |
65 |IloBropenue, o6001meHne cuctemMaTu3anus 3Hanui. [locrpoenue 1
CEYCHUI B MHOTOI'PAHHUKE
66 |IToBTOpeHue, 0000IICHHE CUCTeMATH3AIIMS 3HAHWH. Berancienue 1
PacCTOSIHUI: MEXKAY ABYMs TOUKAMH, OT TOUKH 10 IPSMOM, OT
TOYKH JI0 THIOCKOCTH, MY CKPEIIMBAIOIUMHUCS MPSIMBIMH
67 |Mrorosas KOHTposbHas paboTra | 1 | 1
68 |IloBTOpeHue, 0600IICHNE CHCTEMAaTH3allus 3HAaHUH. Beranciienne 1
YIJIOB: MEXIY CKPELIMBAIOIUMUCS MPSIMBIMH, MEXY IPIMOM 1
IUTOCKOCTBIO, IBYTPAHHBIX YTJIOB, YIIIOB MEKAY TIOCKOCTSIMH
OBILEE KOJIMYECTBO YACOB IO ITPOTPAMME | 68 | 5 0 |
11 KJIACC
Ne Tema ypoka KosmuecTBo yacoB |
n/m Bcero| KontponsH |[IpakThyeck
bIe paboOTHI | Me pabOTHI
1 |Cdepa u map: neHTp, paguyc, AMaMeTp; TUIOMaIs TOBepXHOCTH| 1
cepsr
2 |B3auMHoe pacnosioxkeHue cepsl U IOCKOCTH; KacaTellbHas 1
IUIOCKOCTB K cepe; miomuaas chepsl
3 |I/1306pa>KeHHe cdepsl, mapa Ha wiockocTu. CeueHus mapa | 1 |
Hunuaapuyeckasi IOBEpXHOCTb, 00pa3yrolIye 1
LWIMHAPUYECKON NOBEPXHOCTH, OCh LIUIMHIAPUYECKON
MIOBEPXHOCTHU
5 |Hunuazap: ocHoBaHUS U OOKOBasi IOBEPXHOCTH, 0Opasyrouias 1 1
0Cb; IUIOIAAb OOKOBOI U MOJIHOM MOBEPXHOCTH
6 |M300paxkenue uuauHApa Ha MiI0ckocTu. PazBépTka numMHapa. 1
Ceuenust HIMHIPA (IIOCKOCTHIO, MTAPAJUICTLHON I
HEepHEHANKYIIIPHON OCH LIMIMH]PA)
7 | KoHmueckas mOBEpXHOCTh, 00Pa3yOIINe KOHUISCKOH 1
MIOBEPXHOCTH, OCh U BEPUIMHA KOHMYECKOW TTOBEPXHOCTH
8 |Konyc: ocHOBaHMe U BeplIMHA, 00pa3yoas 1 0Ch; IJI0NIAb 1
OOKOBOM M IOJTHOM IMOBEPXHOCTH
9 | Yceu€HHslif KOHYC: 00pa3yIOIIMe U BBICOTA; OCHOBAHUS U 1
OOKOBasi MIOBEPXHOCTh
10 |M300pakeHue KoHyca Ha IuIockocTu. Pa3BépTka KoHyca. 1
Ceuenus koHyca (IJI0CKOCTBIO, TApaJUIEIbHON OCHOBAHUIO, U

]


https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0
https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O

5N

Ne Tema ypoka KommuecTBo yacos |
n/m Bcero| KontponsH |[Ipaktrdeck
bIe pabOTHI | Me pabOTHI
|1'IJ'IOCKOCTLIO, MPOXOJIAIICH Yepe3 BEPIINHY) | | |
11 |KOM61/IHaI_II/I}I T€JI BpallleHUs] U MHOTOT'PAaHHUKOB | 1 | |
12 | MHoOrorpaHHuk, ONUCaHHBINH 0KOJIO cepsl; chepa, BOUCAHHAS 1
B MHOTOTPaHHUK WJIU B TEJIO BpaICHUS ‘ ‘
13 |HOH}ITI/Ie 00 00béme. OCHOBHBIE CBOWCTBAa 00BEMOB Te | 1 | |
14 |061>éM LWIMHAPA, KOHyCa | 1 | |
15 |061>éM 11apa M 1j101aab chepbl | 1 | |
16 |ITomoGHbIe Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKTY 1
TUTONIAISIMUA TTOBEPXHOCTEH, 00bEMaMHU TTOTI0OHBIX TEJ
17 |Koutponbnas padorta no temam "Tena Bpamenus" u "OO0beMbl 1 1
Ten"
18 |BeKTOp Ha IJIOCKOCTH U B IIPOCTPAHCTBE | 1 | | |
19 |CJ10>KeHHe Y BBIYUTaHHE BEKTOPOB | 1 | | |
20 |YMH0>1<eHI/Ie BEKTOpa Ha YHCIIO | 1 | | |
21 |Pa3noxeHue BEKTOpa 10 TPEM HEKOMILIAHAPHBIM BEKTOPaM. 1
[IpaBuno napannenenunena
22 |Pemenue 3aia4, CBSA3aHHBIX C IPUMEHEHUEM MPABUIT I€UCTBUM 1
C BEKTOpaMu
23 |KoopanHaTHO-BEKTOPHBIN METOJ IIPU PELIEHUH 1
reOMEeTPUUECKUX 3a7a4
24 |IIpsMoyromipHasi cucTeMa KOOpJMHAT B IPOCTPAHCTBE. 1
Koopaunarsel Bextopa. [Ipocrelimue 3aqaun B KOOpAUHATAX
25 |Yron Mex 1y BekTopaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB | 1 | | |
26 |BLIchneHI/Ie YIJI0B MEXKIY MPSIMBIMU U TUIOCKOCTSIMH | 1 | | |
27 |KonTtponbHas pabota 1o Teme "BekTopbl 1 KOOpAMHATHI B 1 1
npocTpaHcTse”
28 |IloBTOpeHue, 00OOIICHUE U CHCTEMATHU3AIIHS 3HAHHMA. 1
OcHoBHbIe GUTYpBI, GaKThl, TEOPEMBI Kypca IIJIaHUMETPUU
29 |IloBTOpeHHE, 0OOOIICHUE U CHCTEMATU3AIIMs 3HAHUM. 1
OcHoBHbIe GUTYPBI, PaKThI, TCOPEMBI Kypca ITIAHUMETPUU
30 ([ToBTOpeHue, 0600IICHNE U CUCTEMATH3aIMs 3HAHUHN. 3a1a9un 1
TUTAHUMETPHUH U METOJIbI UX PEIICHUS
31 |[ToBTOpeHue, 0600IICHNE M CUCTEMATH3aIMs 3HAHUH. 3a1a9n 1
MJIAHUMETPUHU U METOJIbI UX PEIICHUS
32 |IloBTOpeHHE, 0OOOIICHUE U CHCTEMATHU3aIIMs 3HAHUM. 1
OcHoBHbIe GUTYpBI, PaKThI, TEOPEMBI Kypca CTEPEOMETPUN
33 |I/ITOFOBa$I KOHTpOJIbHas paboTa | 1 | 1 | |
34 |HOBTopeHHe, 00001IeHNE U CUCTEMATU3ALMs 3HAHUI | 1 | | |
OBLLEE KOJIMYECTBO YACOB I10 ITPOTPAMME |34 3 | o |



https://m.edsoo.ru/4VHGTYX8F
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https://m.edsoo.ru/73F23EPU5
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https://m.edsoo.ru/N8KELEBHL
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https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
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MPOBEPSEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJbHOM TPOT'PAMMBI

10 KJIIACC
Kox . .
T IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOW 00pa3oBaTebHOI
AT NPOrpaMmMbl cpeiHero o0o1ero 00pa3oBaHus
7 T'eomeTpus

7.1 OnepupoBaTh NOHATHIMU: TOUKA, IPsiMasi, IIOCKOCTh

7.2 [IpUMEHATh aKCHOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX IIPU PELICHUH F'€OMETPHUUECKUX 3a]1au

7.3 OrnepupoBaTh NOHITUSIMU: TAPAJUIEIHHOCTh U NEPIEHIUKYJISIPHOCTh NPSMbIX U INIOCKOCTEHN

7.4 KrnaccuguuupoBats B3anMHOE PACIIOJIOKEHHE MPSIMBIX M INIOCKOCTEH B TPOCTPAHCTBE

75 OnepHpOBauTL TOHATHAMMU: JIByTPaHHBIA yrojl, TPaHU JABYTPAHHOTO Yyria, pedpo ABYTpaHHOTO
yriia, JUHEWHBIM yToJI IBYTPAHHOTO YIJIa, TpajyCcHas Mepa JIByTPaHHOTO yriia

76 OnepupoBaTh MOHATUAMHU: MHOTOTaHHHK, BBIITYKJIbIA U HEBBIMYKJIBIH MHOT'OI'PAHHMK, 3JIEMEHTHI
MHOTOTPaHHHUKA, TPABHILHBIA MHOTOTPAaHHHUK




Kox

IIpoBepsiemble peIMeTHbIE Pe3yIbTAThl 0CBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM

NpOBEPsIeMOro
NPOrpaMmMbl cpeiHero o0o1ero 00pa3oBaHus
pe3yJbTaTa
77 Pacno3naBath OCHOBHBIE BHJIBI MHOIOIPAaHHUKOB (IHpamMuzaa, MpuU3Ma, OPsIMOYTOJbHBIN
napauieienune], Kyo)
KnaccuduuupoBaTs MHOTOTPaHHUKH, BBIOMpas OCHOBaHWS IS KiaccHU(UKAMU (BBITYKJIbIE U
7.8 HEBBIITYKJIbIE MHOTOTPAHHUKHU, MPaBWIbHbIE MHOIOIPAaHHHUKH, NpPSMble W HAKJIOHHBIE IMPHU3MBI,
napasuiesIenune/ibl)
7.9 OnepupoBaTh NOHATUAMU: CEKYIIasl IJIOCKOCTh, CEUEHUE MHOTOTPAHHUKOB
7.10 OOBSACHATH NPUHIMIIBI TOCTPOSHHS CEYCHUI MHOTOTPAHHUKOB, UCIIOJIB3YSl METOJI CIIEJIOB
711 CTpouTh CeUCHHS MHOTOTPAHHHKOB METOAOM CJIE/IOB, BHINOJHSTE (BEIHOCHBIC) MJIOCKHE YEPTEKU
) W3 PUCYHKOB IPOCTHIX 00BbEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HAXOXKACGHHE TEOMETPHUECKMX BEIMYMH MO 00paslaM WIH aJIropHTMaM,
712 NPUMEHSAS U3BECTHBIC AHATMTHMECKHE METOIbl NPH PEIICHAN CTAHIAPTHBIX MATEMATHYECKHX
3a/la4 Ha BBIYUCIIEHHE PACCTOSIHUH MEXAy IBYMs TOYKaMH, OT TOYKH JO MNPSAMOH, OT TOUYKH
JI0 TUIOCKOCTH, MEKAY CKPCIIMBAIOLITMMUCS MPSIMBIMU
Pemarp 3a7aun Ha HaxOXKIEHHE I'€OMETPHUUECKUX BEIMYMH IO Oo0paszlaM WM alrOpUTMaM,
713 MPUMEHS M3BECTHbIC AHANUTHYECKHE METOIbl MPH PEIICHHH CTAHIAPTHBIX MATEMATHYECKHX
3aJja4 HA BBHIUHCICHHE YTIJIOB MEXAY CKPEUIMBAIOIIMMUCS MPAMBIMH, MEXIy NpsAMOH U
IUIOCKOCTBIO, MEXTY INIOCKOCTSIMH, ABYTPAHHBIX YITIOB
Breruucnare 00BEMBI M IUIOMIAZM ITOBEPXHOCTEH MHOTOTPAaHHMKOB (IIpHU3Ma, NUpaMHIa) C
7.14 npUMEHEHHEM (OPMYJI, BBIYHCIISITh COOTHOIICHUS MEXY IUIOMAASIMHU MOBEPXHOCTEH, 00bEMaMu
NOJOOHBIX MHOTOTPAHHUKOB
715 OmnepupoBaTh MOHATHSAMHU: CHMMETPHSI B NPOCTPAHCTBE, IEHTP, OCh U INIOCKOCTh CHMMETPHH,
IIEHTP, OCh U TIOCKOCTh CUMMETPUH (PUTYPBI
716 W3Bnekats, npeoOpa3oBbIBATh M HMHTEPIPETUPOBATH HMHMOPMALUIO O MPOCTPAHCTBEHHBIX
reOMETPUICCKUX (UTypax, IPECTaBICHHYIO Ha YepTeXkax M PUCYHKAX
717 [IpuMmeHATs TEOMETpUUECKUE (PAKTHI U PEIICHHS CTEPEOMETPHICCKUX 3a1ad, IPEAITOIararonix
HECKOJIbKO LIIaroB PEIeHUs], €CIIM YCIOBHs NPUMEHEHHs 3aJaHbl B IBHOM Gopme
718 [IpuMmeHATs mpoCTEHIIe MPOrpaMMHBIE CPEICTBA U MIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a
719 [IpuBomuTH IpHUMEpPH MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B IPHUPOJEC M KHU3HH, PACIO3HABATH
IPOSIBJICHNE 3aKOHOB T€OMETPHH B HCKYCCTBE
[IpuMeHATE MOTyYeHHBIC 3HAHNS Ha MIPAKTUKE: aHANN3UPOBATh PEasIbHBIC CUTYAllUH M IPUMEHSThH
U3yUCHHBIC IIOHATHS B IIPOIECCe IIOMCKA pEIIeHWS MaTeMaTH4ecKu ChOpPMYIHpPOBAHHOM
7.20 poOeMBbl, MOACITHPOBATh PeabHbIC CUTYallud HA S3bIKE TCOMETPHH, UCCIE0BATh TOCTPOCHHBIC
MOJIEJI C MCIIOJIb30BAaHUEM I'€OMETPUUYECKUX IOHATHH M TeopeM, almapara aiareOpsl, pelarb
IPAaKTHUCCKHE 33124, CBA3aHHBIC C HAXOXKCHUEM F€OMETPUIECKUX BEJIMUNH
11 KJIACC
Koxn . .
IIpoBepsiemble mpeAMeTHBbIE Pe3yabTATHI 0CBOCHUSI OCHOBHOI 00pa3oBaTe/IbHOM
NpoBEpsIEMOro NPOrpamMMbl cpeiHero oomero oopazoBanus
pe3yJbTara
6 I'eomerpust
OnepupoBaTh MOHATHAMHU: LWINHAPHYECKAs IIOBEPXHOCTh, OOpa3ylolue IMINHIPUISCKON
6.1 MOBEPXHOCTH, IHMIMHAP, KOHUYECKas IOBEPXHOCTh, 00pa3yiolne KOHHYECKOM ITOBEPXHOCTH,
KOHYC, chepHuecKasi IOBEPXHOCTh




Kox

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOM

NpoBepsieMoOro
NMPOrpaMMbl cpeHero 001ero 00pazoBaHus
pe3yabTara

6.2 Pacnio3naBath Tena BpameHus (IIIMHIP, KOHYC, cdepa u map)

6.3 OOBICHATH CIOCOOBI IOJTyYECHHUS TEJ BPALTCHUS

6.4 KnaccuduuupoBaTh B3aMMHOE pacoiokeHHe cephl U TIIOCKOCTH

6.5 OnePHpOBaTL HOHSATHAMH: IIAPOBOI CErMEHT, OCHOBAHHUE CETMEHTa, BICOTA CETMEHTR, 1apoBoOi
CJI0}1, OCHOBaHME IIAPOBOI'0 CJI0s, BEICOTA IAPOBOT0 CJIOS, IIAPOBOI CEKTOP

6.6 Beruncnare 00BEMBI M IIIOMIAAM MOBEPXHOCTEH TeN BPAIICHUS, TI'EOMETPUUYECKUX Tel C
npuMeHeHHeM Gopmyn

6.7 OmnepupoBaTh MOHATHAMH: MHOTOTPAaHHUK, BIIMCAHHBIA B c(epy W ONHMCAHHBIA OKOJO c(epsl,
ctepa, BIHCAHHAS B MHOTOIPAaHHUK MJIM TEJIO BPAIICHHUS

6.8 BBIYUCIATE COOTHONICHNUS MEXKIY IUIOMIAISIMU IIOBEPXHOCTEH U 00BEMaMH ITOTOOHBIX T

6.9 M306paxaTs n3yyaemble GUTYpHI OT PYKH ¥ C TPUMEHEHHEM MPOCTHIX YSPTEKHBIX HHCTPYMEHTOB

6.10 BEIMOMHATE (BBIHOCHBIE) IDIOCKHE YEPTEKH U3 PHUCYHKOB IPOCTHIX OOBEMHBIX (DUTYp: BHI CBEPXY,
cOOKY, CHU3Y; CTPOUTH CEUSHHSI TEJ BPAIICHUS

6.11 U3Bnekars, WHTEPIPETHPOBATh M IPEOOpPA3OBHIBATE HH(POPMAIMIO O IPOCTPAHCTBEHHBIX
reoMeTpHIeCKUX (QUrypax, MPeICTaBICHHYIO HA YepTeKaxX U PHCYHKAX

6.12 [IpumensaTs reoMeTprueckre (aKThl U PEHICHUS] CTEPEOMETPHUYECKUX 3a7ad, MPEIIoIaraloInx

) HECKOJIbKO LIIaroB PEIleHus], €CIM YCIOBHs NPUMEHEHHs 3aJaHbl B SIBHOM Gopme

6.13 OnepupoBaTh NOHITHEM: BEKTOP B IPOCTPAHCTBE
BeINONHATE NEHCTBHS CIIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W YMHOXKEHHUS BEKTOpa Ha

6.14 YHCI0, 00BSICHATH, KAKAUMH CBOHCTBaMH OHH 00JIaaIOT

6.15 [IpyMeHATh NpaBUIIO Mapajuleenunea Npy CI0KEeHUH BEKTOPOB
OmnepupoBaTh MOHATHSAMU: IEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOPA,

6.16 PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY BEKTOPAaMH, CKaJSIPHOE IPOU3BEACHHE
BEKTOPOB, KOJJIMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPBI

6.17 Haxomute cyMMy BEKTOPOB M IPOM3BEJCHHEC BEKTOpa Ha YHCIO, YTOJI MEXIY BEKTOPaMH,
CKJIIPHOE IIPOU3BEACHHUE, PACKIAABIBATE BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18 3aaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKAPTOBOIl CHUCTEME KOOPAMHAT

6.19 Pemath npocTeiiiye reoMeTpruuecKre 3a1a4i Ha MPUMEHEHHE BEKTOPHO-KOOPAUMHATHOTO METOa
Pematp 3aaun Ha 10Ka3aTENIbCTBO MAaTEMaTHYECKUX OTHOLICHUH U HAX0XKIEHHE T€OMETPHUUECKUX

6.20 BEJIMYMH TI0 oO0paslaM MWIM alrOpuTMaM, IPUMEHSS H3BECTHBIC METOJABl MpPU PEIICHUH
CTAHIAPTHBIX MAaTEMAaTHIECKUX 3a7aY

6.1 [IpuMeHATs mpocTeiilivie MporpaMMHbBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI
[PU PEIICHUN CTEPEOMETPHUCCKUX 33444

6.2 [IpuBoauTh HmpHUMEPHl MaTEMaTHYECKMX 3aKOHOMEPHOCTEH B NPHUPOAE M KU3HHU, Paclo3HaBaTbh
IPOSIBICHUE 3aKOHOB I'€OMETPHH B HCKYCCTBE
[IpuMeHATH MoJTlyYeHHbIE 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATh pPEaIbHBIC CUTYallud U TPUMEHSTh
U3yYyeHHble TIOHATHS B MpOLIECCe IOMCKA PEIIeHUS MaTeMaTHYecKd CQOpMyIHPOBaHHON

6.23 poOIeMBl, MOJICTUPOBATEH PeabHBIC CHTYAIlMH Ha SI3BIKE TEOMETPHUH, HCCIECAOBATH IIOCTPOCHHEIE

MOJICTI C HCIIOJh30BAaHMEM TI'COMETPHUYCCKHX INOHATHH M TEopeM, ammapaTa aareOpsl, pemarb
NPAaKTHYCCKHE 33/1a4H, CBI3aHHBIE C HAXOXKICHUEM F'€OMETPUIECKUX BEITHUUH

MHNPOBEPSAEMBIE DJIEMEHTBI COAEPKAHUS

10 KUIACC




Kopn

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUA

I'eomerpus

7.1

OCHOBHBIE  TOHATHS CTEPCOMETPHUU. TO‘IK&, npsimMas, IINIOCKOCTb, MPOCTPAaHCTBO. Ilonsatne 00
AKCHMOMATUYCCKOM ITOCTPOCHUHN CTEPCOMETPHHN: AKCHUOMBI CTEPEOMETPHUU U CJICACTBHUA U3 HUX

7.2

B3aumMHoe pacrnoyioskeHue MpsIMbIX B IPOCTPAHCTBE: MEepECEeKaroInecs], apajuleNbHble U CKPEIMBAIOLINECS
npsiMble. [lapaienbHOCTh NPAMBIX U IIOCKOCTEN B MPOCTPAHCTBE: MapasllesibHbIe NPsAMbIE B IPOCTPAHCTBE,
NapajijieIbHOCTh TpEX MIPSIMBIX, napajjieIbHOCTh psIMOM u MIJIOCKOCTH. Vbt
C COHAINpaBJICHHBIMU CTOPOHAMH, YroJl MEXAY MpsIMBIMU B NpocTpaHcTBe. [lapaiiienbHOCTh IIOCKOCTEH:
napajuieNbHble TIOCKOCTH, CBOMCTBA HapalieNbHbIX IiockocTell. Ilpocreiiye npocTpaHCTBEHHbIE (UTYPHI
Ha IUIOCKOCTH: T€TPa’Ip, Ky0, Mapajuienenure]], HOCTPOSHHE CCUCHU

7.3

IlepneHAMKYIAPHOCT, NPSAMOM M IIOCKOCTH: NEPHEHAMKYJIAPHBIE IPAMBIE B IPOCTPAHCTBE, HPSIMBIE
napajuleNbHble U NEPIEHANKYILIPHBIE K IUIOCKOCTH, IIPU3HAK IEPIEHIUKYIIPHOCTH IPAMOM M IUIOCKOCTH,
TeopeMa O MpPsMOM NEPHEHAUKYJPHOM IUIOCKOCTU. YTIJBI B IPOCTPAHCTBE: Yrold MEXAYy HIpsIMOH H
IUIOCKOCTBIO, ABYI'PaHHBIA Yroj, JMHEWHBIM yroia AByrpaHHoro yria. IleprneHaukyisp M HakJIOHHBIE:
paccTosHHMEe OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE OT MPsIMOM 1O IIIOCKOCTH, MpPOEKUus (QUIypbl Ha
IUIOCKOCTh. IlepneHuKyIapHOCTh IUIOCKOCTE!: NPU3HAK NNEePIEHIUKYIIPHOCTH ABYX IIocKocTed. Teopema
0 TpEX MEPIEHAUKYISIpax

7.4

IlonsiTHE  MHOTOTpaHHWKA, OCHOBHBIC 3JEMEHTHl MHOTOTPAHHHWKA, BBITYKJIBIE W  HEBBIIYKJIBIC
MHOTOTPaHHUKH, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yrospHas mpusMa, 'paHd U OCHOBAHUS IIPU3MBI,
npsiMas U HaKJIOHHas MPU3MBbl, OOKOBas U MOJHAs MOBEPXHOCTh NMpU3MbL. lapannenenunen, NpsMOyroibHbIH
napajuienenunes U ero cBoicTBa. [lupamupa: n-yrojgbHas HHpamMuaa, I'paHH M OCHOBAHHWE MUPAMUBI,
OoKOBasi M IMOJHASA MOBEPXHOCTb IMHPAMUAbI, MPABIWIbHAS W yCeuCHHAs NHUpaMuaa. DIEMEHTH MPHU3MBI U
nupaMmubl. [IpaBUIbHBIE MHOTOTPAHHUKU: MOHSITHE NPAaBUIBHOTO MHOIOIpaHHHMKA, IpaBUiIbHAs NpU3Ma U
MpaBUIbHas NUpaMKIa, IPaBUIbHASL TPEYrOJbHAsA MMpaMHIA U MIPaBUIbHBIN TeTpalap, Ky6. [Ipencrasnenue
0 [IPaBUJIbHBIX MHOTOTPAHHUKAX: OKTa’p, AOAEKa’dAp U uKocasapyrue CeyeHus NpU3Mbl U IUPAMUIbL

7.5

CI/IMMeTpI/Iﬂ B IMPOCTPAHCTBE: CUMMETPUSA OTHOCHUTECJIIBHO TOYKH, HpﬂMOﬁ, ITOCKOCTHU. DJIEMEHTBI CUMMETpPUHU
B NMpaMuJax, rnapajujiCjICIiuncaax, MpaBujJbHbIX MHOTOIpaHHUKAX

7.6

BrrunciieHne 3neMEeHTOB MHOTOTPAaHHHMKOB: péOpa, auaroHanu, yribel. [lmomanb GOKOBOHW MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTU TPSMOI MPH3MBI, IUIOMIAIb OCHOBAHUH, TeOpeMa O OOKOBOH MOBEPXHOCTH MPSMOI
npu3Mbl. [Inomans GOKOBOI MOBEPXHOCTH M MOBEPXHOCTH MPAaBIIIFHON NMHPaMUIBL, TEOpEeMa O ILIOLIA[IH
yceu€HHoU nupamuibl. [loHsATHE 006 00BEME. OOBEM MUpaMuIbl, TPU3MBI

7.7

[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOMICHHS MEXIY TUIOMAAsIMH MOBEPXHOCTEH, 00bEMaMH TOJO0HBIX
TN

Kon

11 KJIACC

IIpoBepsieMblii 3JIeMeHT coIepPKAHUSA

I'eomeTpus

6.1

Llunuaaprdeckas MOBEPXHOCTb, 00pa3yloIlie IMINHIPUYCCKOH ITOBEPXHOCTH, OCh IMIMHAPHIECKON
noBepxHocTU. Llunuuap: ocHOBaHUS U OOKOBas MOBEPXHOCTh, 0Opa3ylomas U 0Ch, IJIOIAlb OOKOBON U
IIOJIHOM IIOBEPXHOCTHU

6.2

Konndeckass HOBEpXHOCTh, 00pasylomine KOHHYECKOW IOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKOH
noBepxHOCTH. KoHyc: OCHOBaHHME M BepIIMHA, 0Opasyromas MU OCh, IJIOMAAb OOKOBOW M IONHOH
MIOBEPXHOCTHU. Y ceu€HHBIN KOHYC: 00pa3yolne U BHICOTA, OCHOBaHMUS U OOKOBas TIOBEPXHOCTD

6.3

Cohepa u 1wap: HEHTp, paauyc, AUAMeTp, IUIOIA]b MOBepXHOCTH chepbl. B3anmHoe pacmonoxeHne
chepbl 1 TUIOCKOCTH, KacaTenbHas INIOCKOCTh K cdepe, mionias chepsl




Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

6.4 W306pakeHue Tea BpalleHns Ha IN0cKocTy. Pa3BépTka mmimHapa 1 KOHyca

65 KomOuHanmu ten BpalleHHs WU MHOTOTPAHHUKOB. MHOTOTpaHHUK, OMHMCAaHHBIA OKOJO cdepsl, cdepa,
BITCAHHAS B MHOTOTPAaHHHUK, HJIH TEJIO BPAIICHHS

6.6 [onsitue 06 00BEMe. OcHOBHBIE (?.BoﬁCT?a 00BEMOB  Tell. Teoperl 00 00BEME TPSIMOYTOIBHOTO
napajulesenunena u caeactsus u3 Heé. O0bpEM uMHApa, KoHyca. O0bEM mapa 1 miIomais chepsl

6.7 ITono6uele Tema B mpocTtpaHcTBe. COOTHONICHHS MEXAY IUIOMAASIMH IIOBEPXHOCTEH, 00BEMaMu
MMOJTOOHBIX TEN

6.8 Cevenust mwuHApa (MApAJUIEIBHO W TEPICHIUKYISIPHO OCH), CEUYCHHUS KOHyca (mapajuienbHoe

OCHOBAHMIO ¥ MPOXOJISIIEE Yepe3 BEPIIMHY), CCUSHUS 11apa

Bekrop Ha miockocTd U B npocTpaHcTBe. ClOXKEHHE W BRIYUTaHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
6.9 yucno. Pa3nojxeHne Bekropa Mo TpEM HEKOMIUIAHApHBIM BekTopaM. [IpaBuio mnapamienenunena.
Pemenue 3aga4, CBS3aHHBIX C IPUMEHEHHEM MPABUJI IEUCTBUN C BEKTOPAMHU

[IpsmoyronpHast cucteMa KoopAMHAT B mpoctpaHcTtBe. Koopaunatsl BekTopa. [Ipocreifiine 3anaun B
KOOpAMHATaX. YTrojl Mexay Bekropamu. CKalsipHOE NpPOU3BEAECHUE BEKTOPOB. BbIumcieHue yrios
MEXIY NPSIMBIMH M IIOCKOCTSIMH. KOoOpAMHATHO-BEKTOPHBIH METOA IPU PEUICHHH T'€OMETPUYECKUX
3aja4

6.10

MNPOBEPSAEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHON NPOTPAMMBI CPEJHET'O OBIIEIO OBPA3OBAHUS

Kon IIpoBepsiemble TpeGOBaAHUS K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
NpoBepsieMOro OCHOBHOI1 00pa30BaTe/IbHOI IPOrPaMMBbI CpeIHero 0o11ero
TpeOoOBaHUSA oOpa3oBaHus

Bnamenme MerogaMM JIOKa3aTeNbCTB, QITOPUTMAMHU PEIICHHS 3a/a4; yMCEHHE
(dbopMyTHUpOBaTE ¥ OIEPHPOBATH MOHATHAMH: OIpEACICHHE, AaKCHOMa, TeopeMa,
CIIEJICTBHE, CBOWCTBO, MPHU3HAK, JOKa3aTeJIbCTBO, PABHOCWIIBHBIE (OPMYIHPOBKH;
INPUMEHATH UX; YMEHHE (HOpMyINpoBaTh 0OpAaTHOE U IMPOTHUBOIOIOXKHOE YTBEPXKICHHE,
OPUBOJUTE TPUMEPHl U KOHTPIPUMEPHI, HCHOJB30BaTh METOJ MaTeMaTHYeCKOMH
UHIYKIWH; POBOJNUTE OKA3aTENBHBIC PACCYXICHHS IPU PEIICHUU 3alad, OLCHUBATH
1 JIOTUYECKYI0 IPABWIBHOCTh  PACCYXIECHUN; yMEHHE OIEepUpOBATh IOHATUSIMU:
MHOXCCTBO, ITOJIMHOXXECTBO, OIICpallMid HaJA MHOXCCTBaMH, YMCHHUE HCIIOJIb30BaTh
TEOPETHUKO-MHOKECTBEHHBIH amIapaT Uil ONHCAHHUS PEabHBIX IPOLECCOB U SIBICHUN U
IpU pEeIICHHUH 32124, B TOM YHCIIE U3 IPYTUX y4eOHBIX MPEAMETOB; YMEHHE ONIEPUPOBATH
NOHATUSMU: Tpad, CBA3HBIN rpad, NepeBo, UK, Tpad Ha IIIOCKOCTH, YMEHHUE 3a/1aBaTh
U ONHCHIBATH Tpadbl paslIMYHBIMH CIIOCOOAMM; HCIONB30BaTh Ipadbl NPH PEIICHUU

3a1a4

Vmenne OIICPUPOBATH NOHATUAMM: HATYPAJIbHOC YUCJIO0, LEJI0€ YHCIIO, CTCTICHD C LCJIbIM
IoKa3aTejieM, KOpPCHb HaTypaHI:HOﬁ CTCIICHHU, CTCIICHb C pallMOHAJIbHBIM I10Ka3aTECJIEM,
CTCIICHDb C ,Z[eﬁCTBPITeJ'IBHBIM IIOKa3aTecjieM, J'IOl"apI/I(i)M qucia, CHHYC, KOCMHYC U TaHI'CHC
IMPOU3BOJIBHOI'O YMCJId, OCTATOK IO MOAYJIIO, pallMOHAJIbBHOC YHCJIO0, UPpAlUOHAIIBEHOC
2 YHCJI0, MHOXCECTBA HATypaJIbHBIX, ICJbIX, pallMOHAJIbHBIX, I[GﬁCTBI/ITCJH:HI)IX YUCCII,
YMEHHUE HCIIOJb30BaATh IIPU3HAKUA JICIMMOCTH, HaUMEHBIITUH O6H.II/II71 JCIUTCIIb U
HaMMCHBIICC 061].[66 KpaTHOC, aJlrOPUTM EBKJ’II/I,E[a npu pelmeHUHU 3anaa4; 3HAKOMCTBO
C pas3/JIMYHbIMU MMO3UIIMOHHBIMU CUCTEMAMHN CHUCIICHUA; YMCHHEC BBINIOJIHATH BBIYUCIICHUEC

3HAYCHW M TpeoO0pa3oBaHUsl BHIPAKCHWH CO CTENEHSMH U Jorapupmamu,




Kon
NpoBePsSIEMOro
TpeOOBaAHUSA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOECHUS
OCHOBHOI1 00pa30BaTe/IbHOI IPOrPaMMBbI Cpe/IHero 0o11ero
oOpa3oBaHus

npeoOpa3oBaHUsl  JAPOOHO-PALMOHANBHBIX  BBEIPAKEHHI;  YMEHHE  ONCPHUPOBATH
MOHATUSIMU: TOCIIEAOBATENFHOCTh, apU(METH4YecKas MPOrpeccHs, TIeOMETpHUYECKas
nporpeccus, 06CKOHEYHO YOBIBAIOIIas TeOMETPHUCCKasi IPOTPECCHs; YMEHUE 3aaBaTh
MOCIICAOBATENEHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX (opMyr; yMeHHe
OIIEpUPOBATh HOHATHAMH: KOMIUIEKCHOE YHCIIO, CONPsDKEHHBIE KOMIUICKCHBIC YHCIA,
MOJyTb ¥ apryMEHT KOMIUIEKCHOTO 4YHCla, (opMa 3amucH KOMIUIEKCHBIX YHCEl
(reomerpuueckas, TpPUTOHOMETpHYECKass W anreOpamdveckas); yMETh MPOU3BOIUTH
apu(pMeTHIECKUEe HEeUCTBHS C KOMIUICKCHBIMH YHCIAMH; IPHUBOIUTH HPUMEPHI
HCIIONIF30BAHUS KOMIUICKCHBIX YHCEN; ONEPUPOBATH IMOHITHUSAMH: Marpuma 2x2 u 3x3,
OTIPEICIIUTENIh MATPHUIIBI, TEOMETPHUECKUN CMBICI OMIPEISINTEIs

YMeHue onepupoBaTh MOHATHAMH: PAallMOHATbHBIE, HPPAlOHAIBLHBIC, TOKA3aTEIbHBIC,
CTEleHHbIe, JlorapudMuueckue, TPUTOHOMETPUUECKHE YPaBHEHHS M HEPaBEHCTBA, MX
CHUCTEMbI, yMEHHE  OIEPUPOBaTh  MOHATUSAMHU:  TOXKAECTBO,  TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa YPaBHEHHWH U HEPaBEHCTB,
PaBHOCWJIBHOCTh ypaBHEHH, HEPaBEHCTB M CHCTEM; YMEHHE pellaTh YPaBHECHUS,
HEPaBEHCTBA M CUCTEMbl C IIOMOUIbIO PA3IMYHBIX NPUEMOB; pellaTb YpaBHEHUS,
HEPaBEHCTBA M CHUCTEMBbl C IapaMeTpoOM; NPUMEHATh ypaBHEHMs, HEPAaBEHCTBA, HX
CUCTEMBI JIJIsl pEUICHUs] MaTeMaTHYECKUX 3ajlad M 3aj]]ad U3 pa3IMyHbIX 00JacTell HayKu

U peaIbHOM KU3HU

YMeHHe onepupoBaTh MOHATHAMH: (QYHKOHSA, YETHOCTh (GYHKIWH, IEPUOANYHOCTD
(DYHKIIUH, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, 3KCTPEMYM (QYHKIIHH,
HauOoJbllee M HAaUMEHbIIEe 3HAUCHHMA (YHKIMM Ha MPOMEXYTKE, HEIpephIBHAS
(GyHKIMA, acHMOTOTH rpaduka (YHKIHH, HepBas M BTOpas NPOU3BOAHAS (YHKLIUH,
TEOMETPUYECKUI U (PU3NYECKUN CMBICIT MPOU3BOJIHOM, EPBOOOpA3HAsI, ONPEACIEHHBIN
UHTETpajl; YMECHHEC HAXOAUTh ACHMIITOTHl Tpaduka (QYHKIMN; yMCHHE BBIYHCIATH
IPOM3BOAHBIC CYMMBI, IPOU3BEACHUS, YACTHOTO M KOMITO3MIUH (DYHKIUH, HaXOIUTh
ypaBHEHHE KacaTelbHOH K Trpaduky (GYHKIHH, yMEHHE HAXOIUTh IPOHU3BOJHbIE
JJIEMEHTapHBIX (PYHKLUMH; yMEHHE HCIONb30BaTh IPOU3BOAHYIO A HCCIEIOBaHUS
(YHKIUHA, HAXOIUTh HANOOJIBIINE W HAaNMEHBIIINE 3HAUCHUS (DYHKIUI; CTPOUTH rpaduKu
MHOTOWICHOB C HCIIOJIh30BAaHHEM ammapaTa MaTeMaTH4ecKOro aHajn3a; IMPHUMEHSATh
INPOMU3BOAHYIO Ul HAaXOKAEHUS HAWIy4IIero PelIeHUs B NPUKIAAHBIX, B TOM 4HUCIE
COIMAILHO-9KOHOMHYECKHX M (PU3MUYecKnX 3ajadax; HaXOAWTH IUIOMIAAd U OOBEMBI
(ury ¢ IoMoIIbI0 HHTErpasa; MPUBOAUTH IPUMEPHI MATEMATHUECKOT'0 MOACTHPOBAHHS C
noMouIpio T (epeHIMaTbHBIX YPaBHEHUH

YMeHHe onepupoBaTh NOHATHSAME: rpaduk GpyHKIUH, oOpaTHAsS (QYHKIHSA, KOMIIO3HIHA
¢yHKIUHA, nuHeWHas QyHKOMA, KBagpaTHdHas (yHKOWS, panuoHanbHas (yHKnus,
CTEIeHHAs! (DYHKIUSI, TPUTOHOMETpHUecKue (PyHKINHU, OOpaTHBIE TPUTOHOMETPHUYECKUE
(GyHKIMH, TOKa3aTenbHAs M Jorapupmudeckas (YHKIUH; yMEHHE CTPOUTH TpadHKH
U3Y4eHHBIX (DYHKIMH, BBINOJIHATH NMpeoOpa3oBaHus rpadukoB (QyHKIMH, HCIIOJIB30BATh
rpaduKy I U3YYEHHUS! MPOIIECCOB M 3aBHCHUMOCTEH, NPH PELICHUH 3a7ad U3 JIPyTUX
y4eOHBIX TIPEAMETOB U 33/1a4 U3 PEealbHON KHU3HU; BBIPAXKATh (POPMYJIaMH 3aBHCUMOCTH
MEX]ly BEeIMYMHAMHU; WCIIONb30BaTh CBOWCTBA WM rpaduky (QyHKIMH OIS perreHus
ypaBHEHHUI, HEpaBeHCTB M 3ajad C IapaMeTpamy; H300paxaTb Ha KOOPAWHATHOH

MJIOCKOCTH MHO>KECTBA PElIEHUH YpaBHEHUH, HEPABEHCTB U UX CUCTEM

Ymenne pe€uiaTtb TEKCTOBLIE 3aJa4M pa3HbIX THUIIOB (B TOM YMCJIC HA IIPOLCHTHI, TOJIU U




Kon
NpoBePsSIEMOro
TpeOOBaAHUSA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOECHUS
OCHOBHOI1 00pa30BaTe/IbHOI IPOrPaMMBbI Cpe/IHero 0o11ero
oOpa3oBaHus

4acTH, Ha JBUXKEHHUE, paboTy, CTOMMOCTh TOBAPOB M YCIIYT, HAJIOTH, 3a/1a4u U3 o0nacTu
YIpaBICHUS JTUIHBIMU U CeMEHHBIMU (DMHAHCAMM); COCTABIIATh BBIPAKCHHUS, yPABHEHHUS,
HEPABEHCTBA U UX CHCTEMBI 110 YCIOBHUIO 3aJja4M, UCCIEJ0BaTh NOJIy4YE€HHOE PELICHUE U
OLIEHMBATh MPaBAONOAOOHOCTb PE3yJIbTaTOB; YMEHHE MOJEIHPOBATh pPEalbHbIE
CUTyallUd Ha SA3bIKE€ MATEMATHUKH; COCTABIIATH BBIPAKCHHA, YDPABHEHUs, HEPABEHCTBA U
UX CHCTEMBl IO  YCIOBMIO  3aJayd, HCCIEIOBaTb  IIOCTPOCHHBIE  MOJENU
C MCHOJIb30BAaHMEM alapara aareOpbl, HHTEPIPETHPOBATH MTOTYICHHBIN pe3ynbTat

YMeHue onepupoBaTh NOHATUAMU: CpeAHee apu(MeTHIecKoe, MenaHa, HaubobllIee U
HalMeHbIIee 3HAYCHUS, pa3Max, AUCIEPCUs, CTAHJAPTHOE OTKIOHEHUE YHCIOBOTIO
HaOopa; yMEHHE W3BJIEKaTh, HHTEPIPETHPOBATh HH(OPMALUIO, IPEACTABICHHYIO B
TabnuIax, Ha JUarpaMmax, rpapukax, OTpaXxarollyl0 CBOHCTBA peabHBIX IPOIECCOB U
SBJICHHH; TPENICTaBIATh WH(POPMAIMIO C ITOMOIIBI0 TaOJIMIl M JHarpaMM; HCCIe0BaTh
CTaTUCTUYECKUE [AHHBIE, B TOM 4YHCIE C INPUMEHEHHEM TrpadUuecKHUX METOJOB U
JIEKTPOHHBIX CPEJCTB; rpaMueCKH UCCIIeI0BATh COBMECTHBIC HAOIIOICHHS C TIOMOIIBIO
JuarpaMM pacceuBaHMsl U JIMHEHHON perpeccuu

YMeHue onepupoBaTh MOHATUSAMH: CIy4allHbBId ONBIT W cllyyailHoe coObITHE,
BEPOSITHOCTh CIy4aifHOTO COOBITHS; YMEHUE BBIYUCIIATH BEPOSTHOCTD C HCHOIb30BaHUEM
rpauuecKuX METOJ0B; NMPUMEHITH (POPMYNbI CIOKECHUS U YMHOXKCHHS BEPOSTHOCTEH,
¢dopMmylly TOJHOW BeposTHOCTH, (Gopmyny bepHymm, &komMOuMHATOpHBIE (aKTHI
u (GopMyJbl; OLIEHHBAaTh BEPOATHOCTH pEAIbHBIX COOBITHH; yMEHHE ONepUpOBaTh
HNOHATUSAMM: CllydaliHash BEJIMYUHA, PpacIpeleleHUE BEPOSTHOCTEH, MaTeMaTU4YECKOe
OKHJIaHWE, THUCHEePCHs] M CTaHJapTHOE OTKIOHEHHE CIydailHOM Benn4uHBI, (QyHKIHUH
pacnpeneneHus W IJIOTHOCTH PaBHOMEPHOTO, IOKAa3aTeIbHOIO M  HOPMAJIBHOIO
pacnpeneneHui; yMEHUE MCIIOJIb30BaTh CBOWCTBA M3YYEHHBIX paclpelesieHud s
pelIeHnsT 3aJad; 3HAKOMCTBO C IIOHSATHUSAMH: 3aKOH OOJBIINX YHCEN, METOJBI
BBIOOPOYHBIX HCCJIEJOBAaHMN; yMEHHE IPUBOJAUTH IPHUMEpHl MPOSBICHHUS 3aKOHA
00JbLIMX 4YKMCE B NPUPOAHBIX M OOILECTBEHHBIX SBJIEHUAX; YMEHHE OINEpUPOBATh
NOHATUSAMU: COYETaHUE, IEPECTaHOBKA, YNUCIIO COUYETAHUH, YUCIIO IEPEeCTaHOBOK; OMHOM
HeioToHa; ymeHHe NpUMEHSATh KOMOMHATOpHBIE (DAKTHI M pacCyX ACHHS IS PEIICHHS
3aJa4y; OLECHUBATH BEPOSTHOCTH pEAIBHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO
MOJIEJIb U MHTEPIPETUPOBATH ITOTYUYEHHBIH pe3ynbTaT

YMeHue onepupoBaTh NOHATUAMU: TOUKA, IIPsMas, INIOCKOCTb, IPOCTPAHCTBO, OTPE30K,
Iyd, BEIWYMHA YyIJa, IJIOCKUH yroj, JABYI'PaHHBIA yroi, TPEXTPAaHHBIA yro,
CKpELUBAIOIIMEC MpsMble, MapaUIeIbHOCTh M MEPHEHIUKYIAPHOCTb INPAMBIX U
IUIOCKOCTEH, YroJl MeXIy NMPSMBIMH, YIOJI MEXIY NPSAMON U IUIOCKOCTBIO, YIOJ MEXAY
IUIOCKOCTSIMH, PAacCTOSAHUE OT TOYKH JO INIOCKOCTH, PACCTOSHHE MEXIY INPSAMBIMU,
paccrosiHUE€ MEXIY IUIOCKOCTSAMH; YMEHHE HCIOIb30BaTh IIPU pPELICHUM 3ajad
u3yyeHHble (aKThl U TEOPEMBl IUIAHUMETPUH; YMEHHE OLEHHBATh pa3Mepbl 0ObEKTOB
OKpY’KaloLIero MUpa; CTPOUTh MaTeMAaTUYECKHE MOJENIU C IMOMOIIbI F€OMETPUYECKHX

MOHATUH U BCJIMYUH, p€UIaTh CBA3AHHBIC C HUMHU IMPAKTHYCCKUE 3a]a4n
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YMeHue onepupoBaTh MOHATUAMU: IUIOMIAAL (GUTYPBI, 00bEM (GUTypBI, MHOTOTPAHHUK,
NpaBIIBHBI MHOTOTPaHHUK, CEYCHHE MHOTOTPAHHUKA, KyO, MapavleenuIe]], Mpu3Ma,
nupamuza, GUrypa U IMOBEPXHOCTh BpAICHHs, HIIHHADP, KOHYC, map, cdepa, Ionans
cdepbl, TIOAAb MOBEPXHOCTH MUPAMUABI, MPU3MBI, KOHYCa, MUINHIPA, 00bEM KyOa,
OPSIMOYT'OJIPHOTO Tapajuiesienuneia, THpaMHUIbl, MPU3MBL, WIMHApPA, KOHyca, IIapa,




NpoBePsSIEMOro
TpeOOBaAHUSA

Kon

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOECHUS
OCHOBHOI1 00pa30BaTe/IbHOI IPOrPaMMBbI Cpe/IHero 0o11ero
oOpa3oBaHus

pa3BEépTKa IOBEPXHOCTH, CEUEHHMs KOHyca M IWJIMHIApA, MapajuleibHbIE OCH WM
OCHOBaHMIO, CCUYCHHE IIapa, IUIOCKOCTh, Kacaromasics cgepsl, LWIMHIpA, KOHYCa;
YMEHHE CTPOWTh CEUCHHE MHOTOTPAaHHMKA, H300pa’kaTh MHOTOTPaHHUKH, (QUTYpEl K
MIOBEPXHOCTH BPALICHUSA, UX CEYEHHS], B TOM YHUCIIE C IOMOIIBIO JIEKTPOHHBIX CPENICTB;
YMEHHE MPUMEHSTh CBOMCTBA T€OMETPHICCKUX (QUTYP, CAMOCTOSTEIEHO (HOPMYIHPOBATH
OTIpEJIeTICHUs] W3Yy4aeMbIX (Uryp, BBIIBHTaTh TMIIOTE3bl O CBOWCTBAX M IpPU3HAKaX
reoMeTpudeckux (uryp, oOOCHOBBIBATH WJIM OIPOBEPraTh HX; yMEHHE IPOBOIUTH
KIacCHPUKAUI0 (GUTYp IO pPa3IHYHBIM IPU3HAKAaM, BBIIOJHATH HEOOXOAUMBIE
JIOTIOJIHUTEJIbHBIE IOCTPOCHHUS
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YMeHue onepupoBaTh MOHATUSAME: JBIDKEHUE B MIPOCTPAHCTBE, MapaJlIeTbHbIN MEPEeHOC,
CUMMETpHsI Ha IUIOCKOCTH M B TPOCTPAHCTBE, MOBOPOT, NpeobOpa3oBaHue MMomodus,
noJ00HBIe (QUTYPHI; YMEHHE PAacIO3HABATh PaBHBIC M MOMOOHBIC (PUTYpPHL, B TOM HYHCIIE
B NIPHPOJE, UCKYCCTBE, apXHUTEKType; HCIOIH30BaTh T'€OMETPUICCKUE OTHOLICHUS MpU
pelIeHUH 3aja4; HaXOJUTh TeOMETPHUUECKUE BEJHMYMHBI (JUIMHA, YroJl, TUIOMab, 00BEM)
npu peleHNH 3a7a4
U3 JpPYyruxX Y4eOHBIX MPEeIMETOB M U3 pealbHON JKU3HU; YMEHHE BBIYHCIITH
reOMETPHYECCKUE BEIHYHHBI (IJIMHA, YTOJ, IUIOMAAb, 00BEM, IUIOMANs HOBEPXHOCTH),
UCTIONB3Yysl W3yYeHHBbIE (OPMYJBl U METOJbl, B TOM YHCIE: IUIOIAAb IOBEPXHOCTH
MUpaMHJIBL, TPU3MBI, KOHYCa, IWIMHAPA, IUIOMaAb cQepbl; 00bEM Ky0a, MPSIMOYTOJILHOTO
napajuleNieie/ia, MUpaMAAbl, TPH3MBL, IIMHIPA, KOHyca, IIapa; YMEHHE HaXOIUTh
OTHOIIIEHUE 00BEMOB MOTIOOHBIX QHUTyp
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YMeHue omnepupoBaTh IOHATHUSIMHU: MPSIMOYTOjbHasi CHUCTeEMa KOOPAMHAT, BEKTOD,
KOOpJWHATBI TOYKH, KOOPAUHATHI BEKTOPa, CyMMa BEKTOPOB, IIPOMU3BEACHAE BEKTOPA Ha
YHUCIIO, pa3lokKeHHe BeKTopa Mo 0a3ucy, CKalipHOE INPOU3BEIEHUE, BEKTOPHOE
MPOU3BECHUE, YIOJ MEXAY BEKTOpaM{; YMEHHME HCIOJIb30BaTh BEKTOPHBIM U
KOOPJAMHATHBI METOJ JJISl PEIICHHsS] TeOMETPUUYECKUX 3a/1a4 U 33734 JPYruxX y4eOHBIX
IIPEIMETOB
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YMeHue BHIOMpaTh MOAXOAAIINA METOJ JJIsl pEUICHUs 3a7aui; MIOHUMAaHUE 3HAYUMOCTHU
MaTeMAaTUKU B U3yYCHHU MPUPOJHBIX U OOIIECTBEHHBIX MPOIECCOB M SBJICHUN; YMEHUE
pacno3HaBaTh NPOSBIEHUWE 3aKOHOB MAaTEMAaTHKH B HMCKYCCTBE, YMEHHE NPUBOIUTDH
IpUMEPbl MATEMATUYECKIX OTKPBITUI POCCUHCKOM U MUPOBON MaTeMaTHYECKOH HAyKH

HNEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBbIX HA EI'D IIO MATEMATHKE

Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUSA
1 Yyicaa ¥ BEIYUCICHUS
1.1 |[Harypanbublie u nensie yncna. [Ipu3Haku JeMMOCTH HEIbIX YHCel
1.2 |Panmonanbubie uucia. OOBIKHOBEHHBIC M JECATHYHBIC JPOOHM, TPOIEHTHI, OCCKOHCYHBIC




Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA
nepuoandecKre apoou
13 ApmbMeTHqSCKm?I KOpeHb HAaTypalbHOH cTemeHH. J[leWcTBHA C apupMETHYSCKUMH KOPHIMHU
HATypaJbHOU CTEIIEHU
1.4 |Crenens c nenpiM nokazareneM. CTENeHb ¢ pallmoHAIBLHBIM HoKaszatesieM. CBONWCTBA CTENEHU
15 CuHyc, KOCHHYC U TaHT'€HC YHCJIOBOrO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHI'€HC YHCJIOBOrO
apryMmeHTa
1.6 |Jlorapudm uncna. JlecaTHuHbIC U HATYpaJIbHbIC JOTapU(MBI
1.7 HeﬁCTBHT?HLHLIe gucna.  ApUMeTHUECKHE ONepaluu ¢  JACHCTBUTEIBHBIMU  YHCIAMH.
[TpubnrxEHHBIC BRIYHCICHHUS, IPABUJIA OKPYTIICHHUS, PUKUIKA U OIICHKA PE3yNIbTaTa BHIYMCICHUN
1.8 |IIpeoOpaszoBaHue BhIpaKCHUN
1.9 | KoMmuiekcHble yncia
2 YpaBHEHUS U HEPABEHCTBA
2.1 |llensle u 1poOHO-pAIMOHANILHBIC YPABHEHHMS
2.2 |UppaumoHanbHble YpaBHEHUS
2.3 | TpuroHoMeTpu4ecKHe ypaBHEHHs
2.4 |llokaszarenpHbIe U JorapupMUIecKre ypaBHEHHUS
2.5 |llensle u 1poOHO-palMOHAILHBIC HEPABEHCTBA
2.6 |UppanmoHanbHblEe HEpaBEHCTBA
2.7 |Iloka3arenbHbie U JorapudMHUUecKre HEPABESHCTRA
2.8 | TpuroHomeTrpuueckue HepaBEHCTBA
2.9 |Cucrembl M1 COBOKYITHOCTH YPaBHEHHMI U HEPABEHCTB
2.10 | YpaBHeHUs, HEpaBEHCTBA U CUCTEMbI C HapaMeTpaMu
2.11 [Marpuna cuctembl TMHEHHBIX YpaBHEeHUI. ONpeaeTuTeh MATPUITHI
3 DOyHKIHIH B rpaduKH
31 Oyukus, cnocoOsl 3ananus GyHkuu. ['paduk pyaknuu. Bzanmuo obpatabie GyHkiuu. YETHBIC U
HeuéTHbIe GhyHKuuU. [leprognueckue QyHKIUN
O6nacTb ompeaeneHus U MHOXKecTBO 3HaueHui ¢yHkuuu. Hynmun ¢ynkuuu. I[IpomexyTku
3.2 |[3makomocrosiHCTBa. [IpOMEXYTKH MOHOTOHHOCTH (DYHKIUH. MaKCUMyMbl U MUHHMYMBI (DYHKITHH.
Haubousbliee 1 HanMeHblIee 3HaUeHUE PYHKIIMN Ha TPOMEKYTKE
33 CrenenHas (yHKIMsS C HaTypajJbHBIM M LIeJbIM Moka3aTteneM. E€ cBoiictBa u rpaduk. CBoiicTBa u
rpaduK KOpHs 1-0i CTeTIeHH
3.4 |TpuroHomerpuyeckue (QYHKIIHH, HX CBOUCTBA U rPpadUKH
3.5 |Iloka3aTtenbHas u jJorapudmuydeckas QyHKIUHU, UX CBOHCTBA U rpaduKu
3.6 |Touku paspeiBa. AcumnToTh! rpadukos GyHkuumii. CBoiicTBa (QyHKINI, HEIPEPBIBHBIX HA OTPE3KE
3.7 |IlocnemoBaTelbHOCTH, CIIOCOORI 3aJaHusl IOCIEA0BATEIHLHOCTEH
3.8 | Apudmernueckas u reoMmerpuyeckas nporpeccun. Gopmyiia CI0KHBIX IPOIIEHTOB
4 Hayana MaTemaTudyecKkoro aHaausa
4.1 |IIpoussognas dyHkimn. [Ipon3BOIHBIC IEMEHTAPHBIX (DYHKITHIHA
49 [MpumeHeHne TPOM3BOAHOW K UCCIENOBAaHHIO (YHKIUH HAa MOHOTOHHOCTH M OKCTPEMYMBEI.
HaxoxaeHre HanboIblIero 1 HAMMEHBIIET0 3HaYeHUs (DYHKIIMU Ha OTPE3Ke
4.3 |IlepBoobGpa3nas. MuaTerpan
5 MHo>KecTBa U JOTHKa
5.1 |[MnoxecTBo, onepanuu Haj MHOXecTBaMH. Jlnarpammel Dittepa — Benna
5.2 |Jloruxka
6 BeposTHOCTb U cTaTHCTHKA
6.1 |OnucarenpHas cTaTUCTHKA
6.2 |BepostHOCTB
6.3 |KombOuHaTopuka
7 ['eomeTpust
7.1 | Durypsl Ha mmockocTH
7.2 |IlpsiMbIe ¥ IJIOCKOCTH B MPOCTPAHCTBE
7.3 |MnororpaHHuku
7.4 |Tena u NOBEpXHOCTH BpallleHUs




Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

| 7.5 |K00p,E[I/IHaTBII/IBeKTOpr
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