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HOACHUTEJIBHAA 3AIIMCKA

Hacrosimas pa6odas mporpamma no I'eomerpun 1iist 11 kimacca cpeaneii 001meo0pa3oBaTebHOM MTKOJIBI
COCTaBJICHA Ha OCHOBE:

NogakrowhE

1.

2.

®denepanbHOro 3akoHa «O06 obpasoBanuu B Poccuiickoit @eneparm» ot 29.12.2012 Ne 273-D3 (¢
W3MEHEHHUSMH U JIOTIOJIHEHUSMH, BCTYNUBIIHM B cuity ¢ 13.07 2021).

denepanbHOTO rOCyIapCTBEHHOTO 00Pa30BaTENIbHOTO CTaHAApTa HAYaIbHOTO 001Iero 0opa3oBaHus
(mpuka3 ot 31.05.2021 Ne 286 MunuctepcrBa npocserienust Poccuiickoit @enepanuu «O0 yTBep:KIeHUN
(benepasbHOro TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAaPTa HAYAIBHOTO 00IIer0 00pa3oBaHUsmY,
3apeructpupoBanHblii B Muntocte Poccun 05.07.2021, perucrpanuonssiii Homep 64100).

[Tpukaza MunucrepctBa npocsemenns Poccuiickoit @eneparuu ot 09.10.2024 Ne 704 «O BHeceHUN
M3MEHEHUI B HEKOTOpbIe IpuKa3bl MuHucTepcTBa npocseienus PO, kacaromuecs gpenepaibHbIX
obpazoBartenbHbIx mporpamm HOO, OO0 u COO» (3apeructpuposan ot 11.02.2025 rona).

[Tpukaza MunucrepctBa npocemenns Poccuiickoit @eneparuu ot 08.10.2025 Ne 729 «O BHeceHUMn
M3MEHEHUI B HEKOTOpbIe IpUKa3bl MuHucTepcTBa npocselenus PO, kacarouecs gpenepaibHbIX
obpazoBarenbHbIX mporpamm HOO, OO0 u COO» (3apeructpuposan ot 03.12.2025 rona,
peructpanrioHHbIil Ne84436).

[Tpukaza MunucrepctBa npocsemenus Poccuiickoit ®eaepamuum ot 10.11.2025 Ne 808 «O BHeceHNMN
M3MEHEHUI B HEKOTOpbIe IpUKa3bl MuHucTepcTBa mpocsenieHust PO, kacaroniuecs gpenepanbHbIX
obpazoBartenbHbIX mporpamm HOO, OO0 u COO» (3apeructpuposan ot 11.02.2026 rona,
peructpaiioHHbli Ne 85296).

[Tpuka3z MunucrepcTBa npocsemienus Poccuiickoit @eneparuu ot 18.05.2023 Ne 371 «OO6 yTBepkaeHUN
(dhenepanbHO 00pa30BaTEIHLHON MPOTPAMMBI CPETHETO 00IIero 0Opa30BaHMSI.

OcHoBHOM 00pa3zoBaTeNbHOM IPOrpamMMbl cpeaHero obmero oopazopanuss MAOY Kackapunckoi COIII,
YTBEPKJICHHOU Ha 1esicoBeTe, mpoToko Nel ot 29.08.2025 r., mpukazom Ne 681 ot 29.08.2025r.,
cornacoBanHO# YnpasisiroriuM CoBetoM 1ikossl 29.08.2025 . (mpotokos Nel2).

VYyeonoro murana MAOY Kackapunckoii COILL, yrBep)xIeHHOTO Ha TeicoBeTe, mpoTokos Nel2 ot
27.06.2026 r., npukazom Ne 432 ot 29.06.2026 r. 1 cornacoBaHHOro YnpapiisitoliuM COBETOM IIKOJIbI
29.06.2026 r. (mpotokoa Ne 10).

[Tonoxenust 0 paboyux MporpaMMax ydaurteseu no oopa3oBaTeabHbIM IPOrpaMMamM, YTBEPKICHHOTO Ha
nencosete, mpoTokos Nel ot 29.08.2025 r., mpukazom Ne 637 ot 29.08.2025 r. 1 coriiacoBaHHOTO
VYpasnstomum CoBerom mkodibsl 29.08.2025 r. (mpotokos Ne 10).

PaGoune IporpaMmabl V‘IC6HBIX NpeAMETOB, KYPCOB JOJIDKHBI COACPKATH:
HOHCHI/ITCHLHYIO 3aIlUCKY.
COI[ep)KaHI/IC y‘Ie6HOFO npeamMeTa, Kypca.
HnaHpreMbIe O6pa30BaTeJ'IBHBIe PE3YJIbTATHI.
Tematuueckue IUIAaHUPOBAHUC.
HOYpO‘{HOC IUIAHUPOBAHUC.
y‘le6HO-MeTOI[I/ILICCKOC obOecreyeHue 06pa30BaTeJ'IBHOI‘O Impouecca.
MaTCpI/IaJ'ILHO-TeXHI/I‘IeCKOG obecneyeHne o6pa30BaTeJleoro mpouecca.




Pabouas nmporpamma yueOHOT0 Kypca «I'eomeTpusi» 6a30BOT0 ypoBHS JIsl 00y4aromuxcs
10 —11 xnaccoB pazpaborana Ha ocHoBe DeniepanbHOro rocy1apCTBEHHOTO 00Pa30BaATEIBLHOIO
CTaHJapTa CpeHero o0Iero oopa3oBaHus, C y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHNUH,
MPEABSBISIEMBIX K MATEMAaTHIECKOMY 00Pa30BaHUIO, U TPAJAHUIINI POCCUICKOTO 00pa30OBaHMSI.
Peanuzanms mporpaMMbl 00eCIIEeYMBAET OBIAICHUE KIIFOUEBBIMH KOMITCTCHITUSAMH,
COCTaBJISIFOIIIMMHE OCHOBY JIJISl CAMOPA3BUTHS U HETIPEPHIBHOTO 00pa30BaHUs, [IETOCTHOCTD
OOIIEKYIBTYPHOTO, TIMIHOCTHOTO U MTO3HABATEIILHOTO PA3BUTHSI JIMYHOCTH 00YUaIONTUXCS.

HEJU U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTr0 Kypca reOMeTpHH Ha YPOBHE CPETHEr0 00IIero 00pa3oBaHus
00yCJIOBJICHA TTPAKTUYCCKON 3HAUMMOCTHIO METAIIPEAMETHBIX U TIPEIMETHBIX PE3YIbTAaTOB
oOydYeHHsI TCOMETPHH B HAPABIICHUN JTUYHOCTHOTO PA3BUTHS 00yUJarOMUXCs, (POPMHUPOBAHUS
(GYHKIIMOHATBPHOW MaTeMaTHYECKOW IPAMOTHOCTH, H3yUEHHUS IPYTUX YICOHBIX TUCIIUTUINH.
Pa3zBuTHne y 00y4aromuxcs IpaBHIIbHBIX MPEICTABICHUN O CYIITHOCTH U TTPOUCXOXKICHUU
TCOMETPUICCKUX a0CTpaKIIMiA, COOTHOIIICHUH PEaIbHOTO U MICAILHOTO, XapaKTepe OTPaKEHUS
MaTEMaTUYCCKOW HaYKOW SIBIICHUH M MPOIIECCOB peaIbHOr0 MHPa, MECTE TCOMETPUHU B CUCTEME
HayK ¥ POJIM MAaTEMAaTHYECKOT'0 MOJICITMPOBAHNS B HAYYHOM ITO3HAHHWH U B MIPAKTHKE
CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS YUAIIUXCS, & TAK)KE KaYSCTB
MBIIIUICHHSI, HEOOXOMMBIX JUTSI aJIalTallid B COBPEMEHHOM OOIIIECTBE.

['eomeTpust sBISIETCS OJHUM M3 0a30BBIX MTPEIMETOB Ha YPOBHE CPEIHETO OOIIIEro
o0pa3oBaHUs, TaK KaK 00ECIIEYNBAET BO3MOKHOCTh N3YYCHUS KaK JUCIMILINH €CTeCTBEHHO-
Hay4YHOUW HampaBJIEHHOCTH, TaK ¥ TyMaHUTapPHOM.

Jlormueckoe MbITILIeHUE, GOpMHUpYyEeMOe TP U3YICHHH 00YyJarOIUMUCS TTOHATUHHBIX
OCHOB T€OMETPHUH ¥ IMMOCTPOCHHUH IIEMTOYKH JIOTHIECKUX YTBEPKICHUN B X0 PEIICHUS
TCeOMETPUYCCKUX 3a]1a4, YMCHHE BBIBUTATH U ONPOBEPraTh TUIIOTE3bI HETIOCPEICTBEHHO
UCTIONB3YIOTCS TIPY PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH U3 Kypca
bu3uKH.

YMeHne OpueHTHPOBATHLCS B MIPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIaCTIX
JesTeNbHOCTH YenoBeka. OpreHTaIus YeI0BeKa BO BPEMEHH U IIPOCTPAHCTBE — HEOOXOAMMOE
YCIIOBHE €T0 COIMAIBHOTO OBITHS, (hOpMa OTPAKEHUS OKPYKAIOIIETO MUPA, YCIOBHE
YCTEIIHOTO MMO3HAHUS ¥ aKTUBHOTO TIPeo0pa3oBaHus JeiHCTBUTENIbHOCTH. OniepupoBaHme
MPOCTPAHCTBEHHBIMU 00pa3amMu OOBENUHSAET pa3HbIe BHIBI y4eOHOW M TPYAOBOM
JESTENBHOCTH, SBISICTCS OJHUM W3



npo(ecCHOHaTBLHO BaXKHBIX KAYECTB, TIOITOMY aKTyallbHA 3a/1ada ((OPMHUPOBAHUS Y
00y4JaroIMXCsl MPOCTPAHCTBEHHOT'O MBITINICHHSI KaK PA3HOBUIHOCTH O0OPA3HOTO MBIIIJICHUS —
CYIIECTBEHHOTO KOMITOHEHTA B TIOJATOTOBKE K MPAKTHUECKOU JEATETHHOCTH TI0 MHOTHM
HaIpPaBJICHUIM.

[lenb ocBoeHuUs nmporpamMmel yueOHOTO Kypca «['eomeTpusi» Ha 6a30BOM ypoBHE 00yUYEHUS
— 00111€e00pa30BaTeIbHOE U OOIIEKYILTYPHOE Pa3BUTHE O0YUAIOIIUXCS Yepe3 oOecreueHre
BO3MOXHOCTH MPUOOPETEHUS U UCITOJIB30BAHUS CHCTEMATHICCKUX T€OMETPUYCCKUX 3HAHUHA U
JEUCTBUH, CICITU(PUIHBIX TEOMETPUH, BO3MOKHOCTH YCIICIITHOT'O MPOIOKCHHSI 00pa30BaHUs
0 CTICIIMAIBHOCTSIM, HE CBS3aHHBIM C MPUKIIATHBIM HCIIOIb30BAHUEM T'€OMETPHUH.

[Tporpamma mo reoMeTpun Ha 6a30BOM YPOBHE MpeIHA3HAUEHA TS 00yUYaIOIIIXCS
CpEIIHeH IIKOJIbI, HE MCIBITHIBABIIUX 3HAYUTEILHBIX 3aTPYAHCHUH Ha YPOBHE OCHOBHOT'O
obmrero oOpazoBanusi. Takum oOpa3om, oOydaroriuecs Ha 6a30BOM YpPOBHE JIOJKHBI OCBOUTh
o0mue MaTeMaTHIECKUE YMEHHUS, CBA3aHHBIC CO CTIICIIU(PUKON TEOMETPUU U HEOOXOIUMBIC JIJIs
’KU3HU B COBPEMEHHOM 00111ecTBe. KpoMe 3T0r0, OHM MMEIOT BO3MOXHOCTh H3yYHUTh T€OMETPHIO
0osee TIy0O0KO, €CIIH B JIaIbHEHIIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUCCKUX 3HAHUSIX B
po¢eCCUOHATBHON IS TETHHOCTH.

JlocTryKeHUE TIEIM OCBOCHUS MTPOTrPaMMbl 00SCIICYMBACTCS PEIICHUEM COOTBETCTBYFOIIMX
3ajad. [[puopuTeTHRIMU 3aJ1ayaMu OCBOCHUS Kypca «I'eomeTpumn» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SBJISIIOTCS

e (opmupoBaHHe TpPENCTABICHUS O TEOMETPUM KaK YaCTH MHUPOBOM KYJIbTYpbl U
OCO3HAaHHE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

e (QopmMupoBaHHe TpEICTaBICHUS O MHOTOTPAaHHUKAX U TelaxX BpAIICHUS KaK O
BOXHEHIINX MaTeMAaTHUYECKHUX MOJEISX, MO3BOJIAIONIMX ONMUCHIBATH U U3y4aTh Pa3HbIE
SBJICHUS OKPY’KAIOIIETO MUPA;

e (QopmupoBaHre yMeHHsS pacro3HaBaTh Ha YEPTEKaX, MOACNISIX U B PEATbHOM
MHUpPE MHOTOTPAHHUKH M TeJa BpaICHHUS;

e OBJAJICHHE METOJAMU PEIICHUS 3a/1a4d Ha IOCTPOCHUSI Ha U300PAKEHUAX
IIPOCTPAHCTBEHHBIX QUTYD;

e (QopmupoBaHre yMEHHsS OMNEPUPOBATH OCHOBHBIMH TOHATHSIMH O MHOTOTPaHHHKAX
M TeJax BpaIleHUS W MX OCHOBHBIMHU CBOWCTBAMH,

e OBJAJICHHE AITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3ajad; (OpMHpPOBAHUE
YMEHUSI TPOBOJUTH HECIIOKHBIC JJOKA3aTEIbHBIE PACCYXKICHHS B X0 PEIICHUs
CTEPEOMETPUUECKHUX 3324 U 3a/1a4 C IPAKTHIECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEIUIEKTYAIbHBIX H TBOPYECKUX CIIOCOOHOCTEH O0OydJarommxcs,

TI03HABATEIIbHON AKTUBHOCTH, HCCIIE0BATEILCKIX YMEHUH,
KPUTUYHOCTH MBITIUICHHUS,

e (opmupoBanre GyHKIHOHATHLHOW TPAMOTHOCTH, PEICBAHTHOW TEOMETPHH: yMCHHE
pacmo3HaBaTh MPOSBICHUS TEOMETPUICCKUX MOHATHN, OOBEKTOB M 3aKOHOMEPHOCTEH
B pEaNbHBIX KHU3HEHHBIX CUTYalWsIX W MPU H3YYCHUU



APYTUX Y4eOHBIX IPEIMETOB, MIPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dopMynupOBaTH UX HA S3bIKE TEOMETPUHU U CO3/1aBaTh TEOMETPUICCKUE MOJICIH,
MPUMEHATH OCBOCHHBIN T€OMETPHUUECKUN anmnapar JJisl pelIeHus IPaKTUKO-
OpPUEHTUPOBAHHBIX 33/1a4, HHTEPIPETUPOBATH M OLEHUBATH MOTYYCHHBIE PE3YIbTATHI.

OTIUYUTENHHON 0COOCHHOCTHIO IPOTPAMMBI SBIISIETCSI BKIIOYCHHE B KYpPC CTEPEOMETPUH B
Hayvaje ero M3y4eHus 3a/1ad, pelaeMbIX Ha YPOBHE HHTYUTHBHOTO TIO3HAHUS, U ONPeIeIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJ HUMU, YTO CIIOCOOCTBYIOT Pa3BUTHIO JJIOTUUECKOTO U
MPOCTPAHCTBEHHOTO MBIIICHUS, CTUMYJIUPYET MPOTEeKaHNE MHTYUTHBHBIX MTPOIIECCOB,
MOTHUBHPYET K JaTbHEUIIIEMY U3YYCHHIO TTPEAMETA.

[IpennoureHne oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOTY OOYUICHHS, TO €CTh
TEOPETHYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE UyBCTBEHHOCTH MPEIMETHO-TTPAKTHIECKOM
AesITeNFHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHNUN y YYalTUXCs B Kypce
CTEpEOMETPHH MPOBOIUTCS 3a CUET pelIeHHs 3a/1a4 Ha CO3/JaHNe MMPOCTPAHCTBEHHBIX 00pa30B U
3a]1a4 Ha OTIEpUPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3amu. Co3aanue oOpa3a MPOBOIUTCS C
OIIOPOil Ha HATJIATHOCTD, @ ONIEPUPOBAHKIE 00PA30M — B YCIIOBHUSAX OTBJICUCHUS OT HATJISTHOCTH,
MBICJICHHOTO U3MEHEHUS €T0 UCXOTHOTO COJCPKAHWSI.

OcHoBHBIE cofepkaresbHble TUHUM Kypca «['eomeTrpun» B 10-11 knmaccax:
«MHororpaHHUKN», «IIpsiMbIe 1 TIIOCKOCTH B IPOCTPAHCTBE, « Tena BpameHus», «BekTops! u
KOOpJMHATHI B MPOCTpaHCTBE». POPMUPOBAHUE JTOTUYECKUX YMEHHUM pacripeiesiieTcs He
TOJIBKO TI0 COJIepKATEJIbHBIM JIMHUSAM, HO U 0 TofaM oOy4eHUs Ha YPOBHE CPEIHETO 00IIero
oOpa3zoBaHwUsI.

Copeprxanue 00pa3oBaHUsl, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yIbTaTaM OCBOCHHSI
paboueit mporpaMMbl, pacipeaeaEéHHbIM M0 ToaM 00y4eHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOOBI OBJIAICHUE TEOMETPUUECKUMHU TMMOHSATUSIMH U HaBBIKAMH OCYIIIECTBIISIIOCH
MOCJIEIOBATEIHLHO U MOCTYIATEIBHO, C COOJIO/ICHUEM MPUHITUIIA TTPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKIJIIOUAJIUCH B OOIIYIO CUCTEMY IT€OMETPUUECKHUX MPEACTABICHHIA
00ydJaromuxcs, pacmupss u yriryosss e€, o0pa3ysi IpoYHble MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenue reomerpuu oTBoaUTCS 2 yaca B Henelo B 10 kiacce u 1 yac B Heaemnto B 11
KJ1acce, BCEro 3a JiBa rojaa ooydenus - 102 y4eOHbIX Haca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U NJIOCKOCTH B NPOCTPAHCTBE

OcHOBHBIE  TIOHATUA  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3aumHOe pacnosio)keHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIINECs,
napajulelbHble M CKpeluuBarouuecss Ipsmble. [lapajuienbHOCT NpAMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: IApajUICIbHBIE IIPSAMbIE B  IIPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJIICHHBIMU CTOPOHAaMM; YIOJI MEXKAY MpPsIMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTD IJIOCKOCTEH IapaJijiebHbIe IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  TuiockocTed. [Ipocrtelimue mnpocTpaHCTBEHHbIE (GUIYphl  Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenune; MocCTpOeHNEe CeYSHHIA.

[leprieHAUKYISIPHOCTD NMPAMOM U IUIOCKOCTHU: NEPIEHIUKYIISAPHBIC MPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC IApPAUICIIBHBIE W NEPIECHAMKYISAPHBIE K IUIOCKOCTH,
[IPU3HAK [EPIECHAUKYJSIPHOCTH IPSAMOM M IUIOCKOCTH, TeopeMa O MpsAMOU
NEPHEHIUKYIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJl MEXKAY INPsSMOU U
IUIOCKOCTBIO;  IBYIPaHHBIA  yroji, JIMHEWHBIM yrojl JBYI'PAaHHOIO  yrja.
IlepnieHaUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU [0 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM 10  IJIOCKOCTH,  HpOoeKuus  (QUrypbl Ha  IJIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  INEPHEHIUKYJIAPHOCTH  JBYX
mIockocTenl. Teopema 0 TpEX NEPIEHAUKYIAPAX.

MHOrorpaHHuKH

IlonsAiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPDAHHUKA, BBIITYKJIBIE
Y HEBBIIYKJIbIE MHOIOTPAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TpaHd U OCHOBAHUS MPHU3MBL, MpsMas U HAKJIOHHAs MPHU3MBbL, OOKOBas U
ITOJTHAs ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAAMOYTOJIbHBIN
napajuleJIeivne]; U ero coucrsa. llupammpma: nN-yronpHas nupamuia, TPaHU H
OCHOBaHHE MUpaMUAbl; OOKOBAas M MOJIHASI TOBEPXHOCTh MUPAMU/Ibl; IPaBUIIbHAS U
yCeu€HHasi MNHMpaMuja. OJIEMEHThl HNpu3Mbl M nupamuisl. [IpaBuiibHbIE
MHOT'OTPAaHHUKU: MOHATHE NMPABUIBHOIO MHOTOIPAHHMKA; MPAaBUJIbHASA IPHU3MA U
IIPaBUJIbHAS THPAMHIA; IPaBUJIbHAs TPEYroJibHasA INHpPaMUAA W IPABWIbHBIN
TeTpa’ap; KyO. IIpencraBmeHue o mNpaBUIBHBIX MHOIOTPAaHHUKAX: OKTa’3p,
nojeKka’ip u ukocasap. CeyeHust npu3Mbl U MIUPAMHUIBI.

CumMmeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, NPSIMOM,
IUDJIOCKOCTU.  OJJEMEHTBl CUMMETPUHM B  IHPAMHAAX, HapaJUICICHUIEIax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHUKOB: péOpa, IuMaroHaiu, YIJIbL.
[Inomaasr OOKOBOW MOBEPXHOCTUM W IMOJHOW IMOBEPXHOCTU NPSIMOM IMPHU3MBI,
IUIOLAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH NPSIMOW MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH UM TMOBEPXHOCTH MPaBUIBHOW MNUpaMUIbI,
TeopemMa O TIUIomanu yceuéHHo nupamuabl. [lonstue o0 o00bémMe. OO0BEM
MUpaMUIbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. (COOTHONIICHUS MEXKIY IUIOHIAAIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJl.

11 KJIIACC

TeJsia BpamueHust

Hunuuaapudeckast MMOBEPXHOCT, oOpazyroriue UAJIMHAPUYECKOU
MOBEPXHOCTH, OCh UMWJIWHIPUYECKONW TMOBEpXHOCTU. [lunuHAp: OCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3ywolas M OCh; IUIONIaJAh OOKOBOM H TOJHOU
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIiue KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKON MoBEepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue u BbICOTa; OCHOBaHMS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IJIOMAIL MOBEPXHOCTH CHEpHI.
Bzaumnoe pacrnonoxenue chepsl U IIIOCKOCTH; KacaTellbHas MIIOCKOCTh K cdepe;
10 b cephl.

N306parkeHne Ten BpallleHHs Ha TUIOCKOCTU. Pa3BEépTka MuinHapa u KOHyca.

KoMOuHanuu Ten BpamieHUss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepbl; cdepa, BIOUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpalICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tem. Teopema 06 00bEME
MPSMOYTOJILHOTO Tapajuienenurnena u ciaeactBus u3 He€. OO0bEM HuUIUHApA,
konyca. O0BEM mapa u miomaas chepsl.

[lomo6ubie Tema B mpocTtpaHcTBe. COOTHOIIEHUS MEXKAY IIIOMAISIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss mwinHApa (MapajuiebHO W TMEPIEHAMKYISIPHO OCH), CEUYEHHUS
KOHyca (mapajuieJbHOE OCHOBAHUIO U MPOXOSIIEe 4Yepe3 BEpIIMHY), CEUEHUSs
mapa.

BekTopbl M1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. ClI0kKEHHWE U BBIYMTAHUE BEKTOPOB.
YMHOXkeHHEe BeKTopa Ha 4yucio. Pa3noxkeHue BekTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. Pemienwe 3amad, CBSI3aHHBIX €
MIPUMEHECHUEM TNIpaBWJI JEUCTBUA € Bekropamu. lIpsMoyrosibHas cucrema



KoopauHaT B npoctpaHcTBe. Koopaunatsl Bektopa. Ilpocteiimme 3amaum B
KOOpJMHATax. Yroa Mexnay BekTopaMu. CKaJsipHOE NPOU3BEIECHUE BEKTOPOB.
BbrunciieHne yriioB MeXay MNpsIMbIMU U IIOCKOCTSIMHU. KOOpIMHATHO-BEKTOPHBII
METO/I IIPU PELICHUN T€OMETPUUECKUX 3aau.



IHIJTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yibTaThl OCBOCHMSI MPOTPpaMMbl y4eOHOro MpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

I'paxknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIMKM 00YYaIOIIEeToCsl KaK aKTUBHOT'O
M OTBETCTBEHHOIO WJIE€HAa POCCUHCKOTO OOIIecTBa, NPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS DPA3TUUYHBIX CTPYKTYp, SBICHUH,
npoleayp TrpaxaaHCKoro ooOmiecTBa (BBIOOPBI, OMNPOCHI U Tp.), YMEHHEM
B3aUMOJICHICTBOBATh C COLMAIBHBIMHU HWHCTUTYTaMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPa)KJaHCKOM MACHTUYHOCTH, YBOXKCHUS K
MPOIIJIOMY U HACTOSIIEMY POCCHICKON MaTEMAaTUKH, IICHHOCTHBIM OTHOIIICHUEM K
JOCTHXKCHUSIM POCCUICKMX MAaTEMAaTUKOB M POCCUHUCKOM MaTeMaTUYECKOM IIIKOJIBI,
K HCTOJIb30BAaHUIO ITUX JOCTWKCHHH B JIPYrUX HaykKaX, TEXHOJIOTHAX, cpepax
SKOHOMMKH.

JlyX0OBHO-HPABCTBEHHOI' 0 BOCTIUTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU pOCCHIICKOrO Hapoma;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHMs, JTHYECKOTO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKU U 1€ TETbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHBOTO OyYIIEro.

JcTeTHYecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKJIIOYasl ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHN, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO yMCHHUS TIPUMEHATh MaTeMaTUYeCKHUE 3HaHHUS B
HMHTEpecax 370poBoro U 6e3omacHoro obpasa >KU3HH, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMHUTaHHE, COATAHCUPOBAHHBIM PEKUM 3aHATHU U

OT/IbIXa, perymisipHas busndeckas aKTUBHOCTB); dbuszrgecKoro
COBEPIIIEHCTBOBAHMSI, pu 3aHITHUSIX CIIOPTHUBHO-03/I0POBUTEIHHOM
TeSTEbHOCTBIO.

Tpynosoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIOOUS; UHTEPECOM K
pasnuuHbiM  cpepam  NPOodEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEPIIATh OCO3HAHHBIN BBHIOOD
Oynymieil mnpodeccun U peanu30BbIBATH COOCTBEHHbIC JKU3HEHHBIC ILJIAHBI;



FOTOBHOCTBIO W  CIIOCOOHOCTHIO K  MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HA TIPOTSHKCHUH BCEU JKU3HH; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYCCKUX 3a]]a4 MAaTEMaTHICCKOW HAMPaBICHHOCTH.

JKOJIOrnYecKoe BOCIIMTAHUE:

c(OPMHPOBAHHOCTBIO DKOJOTHYECKON KYyJIbTYphl, TOHUMAaHHUEM BIIASHHS
COIMAJIEHO-DKOHOMHYECKHUX TIPOIECCOB Ha COCTOSHHE MPHPOJIHONW M COIMAIBHON
Cpembl, OCO3HAaHHWEM TJIOOAIBHOTO XapaKTepa JKOJIOTHUECKHX IpoO0seMm;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYCCKUX 3HAHWHM IS PEIICHUs 3aaad B
00JIaCTH  OKpY’)KAIOIICH Cpefbl, IUIAaHUPOBAHUS IIOCTYIIKOB M OIEHKH WX
BO3MOYXHBIX TIOCIICJICTBUI JISI OKPYKAFOIICH CPEeIbI.

IleHHOCTH HAYYHOT 0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHs HAayKH W  OOIICCTBEHHOW  MPaKTUKH, IOHUMaHUEM
MaTEMaTHYECKOW HAyKHW KaK cQepbl YeIOBEUECKOW JIeATeIbHOCTH, JTaloB €&
pa3BUTHS M 3HAYMMOCTH JUISI PA3BHUTHUS I[MBWIM3AIIMW; OBJIAJCHHEM S3BIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KYJIbTYPOH KaK CpEJICTBOM ITO3HAHHS MHPA;
TOTOBHOCTBIO OCYIISCTBJISATh MPOCKTHYIO M HCCIEIOBATCIIbCKYIO JICSITEIBHOCTD
WHAVUBUAYAJTBLHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHS MPOTrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YVHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHLIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  noznaeamenvuvle  Oelicmeus, — 00ecnedusaonm
Gopmuposanue 06a3068blX KOSHUMUBHBIX HNPOYECCO8 00yuarwuxcsa (oceoeHue
Memo0o08  NO3HAHUS — OKpyJjcamowe2o  mMupa,  NpuMeHeHue  J102UYECKUXx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jioru4yeckue A1eUCTBUS:

e BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MATEMAaTHUYECKUX
O0OBEKTOB, TOHSATUN, OTHOIIEHWHA MEXIY MOHATUAMH; (HOPMYIHUPOBATH
OTIpeJICICHNs] ~ MOHSATUH; YCTAHABIMBATH  CYIIECTBEHHBIM  MPHU3HAK
KIaccu(UKaIMi, OCHOBaHUS A OOOOIICHWS W CpaBHEHUS, KPUTEPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OPMYIUPOBATH M  MPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPJUTEIbHBIE W OTPHUIATEIbHBIC, C€AWHUYHBIC, YAaCTHBIC W OOIIHE;
YCIIOBHBIC,

e BBIBISATH  MaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTtuBopeursi B (haKkTaxX, JAHHBIX, HAOIIOACHUSAX W YTBEPKICHUSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
IIPOTUBOPEYU;

e JleNaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHUI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSITEIILHO J0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE M OT MPOTUBHOIO), BHICTPAUBATh apryMEHTALIUIO,
OPUBOJIUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKII€HUS U BBIBOJIbI;

e BBIOMpATH cMOcOO penieHus yuyeOHOM 3aJauM (CpaBHUBATH HECKOJIBKO
BAapMAHTOB pEIICHUs, BBHIOMpATh HaumOoJiee MOAXONAIMNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBare/ibCKue AeiicTBUSA:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIENI0BATENbCKUM MHCTPYMEHT MO3HAHMS;
dbopMynupoBaTh BOMPOCH], (UKCUPYIOUIUE MPOTUBOPEUHUE, MpoOIemMy,
yCTaHABIMBaTh MCKOMOE U  JaHHOe, (OpMUpOBATh  THUIIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIH AKCIIEPUMEHT,
UCCJIEIOBAHWE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTU4ecKOro
0o0BbEeKTa, SBJIEHHS, MpOLEcCca, BBIIBICHUIO 3aBUCUMOCTEH  MEXAY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIMPOBATH 0OOOILEHUS U BBIBOJIBI 110 pE3ysIbTaTaM
OpOBEAEHHOTO HAOJIOJEHUS, MCCIEIOBaHUS, OLEHUBATh JTOCTOBEPHOCTD
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI;

e IIPOrHO3MPOBATH BO3MOYKHOE pa3BUTHE IpOLIECCa, a TaKkKe BbIABUIaTh
IPEIIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undopmanmeii:

e BBUIBIATH JeUUUTH UHDOPMALMM, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJIsl PELEHUS 3a1a4u;

e BbBIOMpaTh HMHQOPMAIMIO U3  HCTOYHMKOB  PAa3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, MPEJCTABIATh €€ B pa3IUUHbIX (Hopmax,
WLTIOCTPUPOBATh TpaUueCcKH;

e OLICHUBATH HaJEKHOCTh uH(popmManuu o CaMOCTOATEIILHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie  KomMynukamueHuvle — Oelicmeus, — 0b6ecnedusaiom

cpopMUpoBaHHOCMb COYUANTLHBIX HABLIKOE 00YUAIOUWUXC.

Oowmenue:



BOCHPUHMMATh U (OPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUU C
YCIOBUSMH U LETISIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M IMUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pPE3yJIbTaT;

B X0JIe 00CYXJAEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYKIa€MOM TEMBI,
npoOsieMbl, perraeMoi 3aJ1auu, BbICKa3bIBATh UJI€H, HAIIEJICHHBIE HA MOUCK
pEelIeHNs; COMNOCTABIATH CBOM CYXKICHHS C CYXKICHUAMH JPYTHUX
YYAaCTHUKOB JHaJIora, OOHapy>XUBaTh pPa3JIMYUE€ U CXOJICTBO IMO3UIIMM; B
KOppEeKTHOU (hopme GOpMyIHpOBaTh PA3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yibTaTbl  pELIEHUs  3aJayd,  OKCIEPUMEHTA,
UCCIIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  dopmar
BBICTYIIJIEHUS C YYETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUU.

CorpyaHuuecTBo:

3)

NOHMMAaTh W UCIOJIb30BaTh  NPEHMYIIECTBA  KOMAaHJHOHW W
WHAVUBUAYATHLHON PaOOThI MPU PEIICHUH YYEOHBIX 3a]1a4; IPUHUMATh 11C)Th
COBMECTHOW JICATCIIBHOCTH, INIAHUPOBATh OpPraHU3AIMI0 COBMECTHOMU
paboThl, pacrpenensTh BUABI paboT, TOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysibTaT paboThl; 000011aTh MHEHUST HECKOJIBKUX JTHOJICH;
y4acTBOBATh B IPYMMOBBIX (hopMax paboThl (00CykAeHUs, 0OMEH MHECHHI,
«MO3TOBBIE€ TITYPMBI» W WHBIC); BBHIMOIHATH CBOIO 4YacTh pabOThI H
KOODJMHUPOBATh CBOM JEHCTBUS C JPYTUMU YICHAMH KOMAaHJIBI;
OIICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOMIMIA TPOAYKT IO KPUTEPHUSM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBUSI.

Vuueepcanvuvie  pezynsamueHble Oeticmausi, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUUHOCHIU.
Camoopranmusanms:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHHS 3a/1a49H, BRIOMPATh CIIOCO0 PeIICHHSI
C Y4€TOM MMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHUI C y4ETOM HOBOM
uHbOpMaInu.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMHU II03HABATECIBHOM pedueKCHH KaK OCO3HaHUS
COBEPIIAEMBIX JECUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTaTOB;
BJIQJIETh  CIIOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTpOJS Mpoiecca u
pe3ysbTaTa peluieHrus MaTeEMaTUYEeCKOU 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPHU PEUICHUH
3aJlaud, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBUE pe3yJbTaTa IEJId U YCIOBUAM, OOBACHSTH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTHKECHHUS PE3YNbTAaTOB AECATEIBbHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATHBI

10 KVIACC

OnepupoBaTh NOHSATUSIMU: TOUKA, MPSIMasi, IIIOCKOCTb.

[IpuMeHsTL aKCHOMBI CTEPEOMETPUU U CICACTBUS U3 HUX TPHU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE pacrojioKeHUE TMPSMbIX M IUIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh MOHATHSAMU: JBYTPAHHBIA YTOJI, TPaHU JABYI'PAHHOTO Yria,
pedpo ABYrpaHHOTO yIJjla; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKIIBINA
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABHJILHBI MHOTOT'DAaHHUK.

Pacno3naBaTh OCHOBHBIE BHIbI MHOTOIPAaHHUKOB (MHpaMuaa; IpU3Ma,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

KnaccupunmpoBath ~ MHOTOTpaHHUKH, BBIOMpast OCHOBaHUSA IS
Kiaccupukanuu  (BBIMYKJIBIE M HEBBINYKJIbIE MHOTOTPAHHHMKHW;, IPaBUJIbHBIC
MHOTOTPaHHUKU; TIPSMBIC U HAKJIOHHBIC MPU3MBI, TTapajlIeIICITUIIC/IbI ).

OnepupoBaTh MOHATHAMU: CEKYIIasl MIOCKOCTh, CEUCHHE MHOTOTPaHHUKOB.

OOBSACHITH TIPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3Ysl METO/I CIEOB.

CtpouTh ceueHHS MHOTOTPAHHUKOB METOJOM  CJICJIOB,  BBITIOIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKHU W3 PUCYHKOB IPOCTBHIX OOBEMHBIX (UTYpP: BHUI
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaXOXkKJACHUE TEOMETPUUYCCKUX BEJIUYUH IO oOpasiaM WK
ajqropuTMaM, NPUMEHSA U3BECTHBIE AHAJIUTUYECKHE METOJbl MPHU PELICHUHU
CTaHJIAPTHBIX MaTEeMAaTUUYECKUX 3a7a4 HAa BBIYUCIICHHE PACCTOSHUN MEXIY IBYMS
TOYKaMH, OT TOYKH JO TMPSIMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

Pemate 3aaun Ha HAX0XKAECHUE TEOMETPUUECKUX BEJIMUYMH 1O 00pas3liam Win
ajqropuTMaM, TIPUMEHSSI M3BECTHBIE AaHAJUTUYECKUE METOAbl TP PEIICHUU
CTAHJAPTHBIX MAaTEeMAaTHMYECKMX 3aJad Ha BBIUYMCJICHHUE YIJIOB  MEXIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIYy MNOpPsIMOM U  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsate 00bEMBI U MJIOIIAAN MOBEPXHOCTEH MHOTOIPAHHUKOB (MpU3Ma,
nupamMya) ¢ TI[OpUMEHEHUEeM (OopMyJ; BBIYMCIATH COOTHOLIEHUS MEXKIY
IUJIOLAASIMU TOBEPXHOCTEHN, 00BEMaMU NOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATUSAMHM: CHUMMETPUS B HPOCTPAHCTBE; LEHTP, OChb U
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HWHTEPOPETUPOBATH HHPOpPMALHUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MpeACTaBICHHYIO Ha YepTexax U
pUCYHKaX.

[IpumensaTe reomeTpuueckue (aKThl I PEIICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJIAratolUX HECKOJIBKO 1IaroB PELICHUs, €CJIA YCIOBUs NPUMEHECHUS
3a/laHbl B IBHOM (hopMme.

IIpuMeHAT, mpocTedliMe  MPOrpaMMHBIE  CPEACTBA U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

[IprBOoAUTE HpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE U
YKU3HU, PACIIO3HABATh MPOSBICHUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IprMeHATh IMOJy4YEHHbIE 3HAHUS HA IMPAKTUKE: AHAIU3UPOBATH peEaAJIbHbIC
CUTyallud W TPUMEHATh HW3YYEHHBIE NOHATHS B TMPOLECCE IMOUCKA PEIICHUs
MaTeMaTU4YeCKu CHOPMYTUPOBAHHOW MPOOJIEMbl, MOJAEIHUPOBATh pPEabHBIC
CUTyallUM Ha $3bIKE TIE€OMETPHUM, MCCIEA0BATh I[OCTPOCHHBIE MOJEINU C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX TIOHIATHI U TEOpPEM, amnmnapara anreopbl; pemarhb
[IPAKTUYECKUE 3a7]a4H, CBA3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIIACC

OnepupoBaTh MOHATHSAMU: LUIUHIPUYECKAs TOBEPXHOCTb, OOpa3yroIIHe
IIMHJIPUYECKON  MOBEPXHOCTH;,  LWIHUHIAP;  KOHHYECKass  IMOBEPXHOCTH,
oOpa3yrolue KOHUYECKOH TOBEPXHOCTH, KOHYC; c(heprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpameHust (IMJIMHAP, KOHYC, cdepa U 1map).

OOBICHATH CLIOCOOBI MOTYYSHHS TEl BpaIlCHUSI.

KnaccudummpoBats B3auMHOE pacmookeHne chephl U TNIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAaHUE IIAPOBOTO CJIOS, BBHICOTA IIAPOBOrO CJOS;
IapOBOM CEKTOP.

Boluncnsate 00BEMBI M IUIOMIAAM  TOBEPXHOCTEH  Ted  BpalleHus,
T€OMETPUIECKUX TEIl C MPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHSTUSMH: MHOTOTPAaHHUK, BIHCAHHBIK B chepy u
OMMMCAaHHBIA OKOJIO cdepsl; cdhepa, BOUCAHHAS B MHOTOTPAHHUK WU TEIIO
BpalICHUSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (QUTYpbl OT PYKH U C NPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekarh, HHTEPNpPETUPOBATH U NPeoOpa3oBBIBATH HWHMOPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE [€UCTBHUS CIOXKEHUSI BEKTOPOB, BBIYUTAHUSI BEKTOPOB W
YMHOEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[TpuMeHsTh NpaBUIIO IApaJIICICIUIIE .

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPJUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YrOJ MEXIY
BEKTOpaMH, CKaJISIpHOE MPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILJIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOpPOB M MPOU3BEACHHUE BEKTOPA HA YUCIIO, YTOJI MEXAY
BEKTOpaMHM, CKaJIIPHOE TMPOU3BEACHUE, PpACKIAJbIBaTh BEKTOp IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT.

[IpumensaTe reomeTpuueckue QakThl ISl PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIaralollinX HECKOJIbKO IIaroB PELICHHUs], €CIIU YCIOBUS MPUMEHEHUS
3a/iaHbl B IBHOM (hopMme.

Pemate mpocreiinine reoMeTpuyecKue 3aJadyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTEIbCTBO MATEMAaTHUYECKUX OTHOUIEHUM H
HaX0XJICHHE T€OMETPUUECKUX BEJIMYHMH 10 00pa3liaM WIHM aifTOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEUIEHUN CTaHIAPTHBIX MAaTEMAaTUUYECKUX 3a]1ay.

[IpumensATr mpocTEeWIIME NOPOTPAMMHBIE  CpPEACTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSABICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJy4YEHHBIC 3HAHUS HAa IPAKTUKE: AHAJU3UPOBATh DPEAJIbHbBIC
CUTyallUM W IPUMEHATh HW3YYCHHBIE IIOHATHS B NPOLECCE IOHWCKA PEIICHUS
MaTeMaTu4eckd CHOopMyIUpOBAaHHON TPOOIEMBI, MOJCIHPOBATH PEATbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHM, MCCIEA0BATh ITOCTPOEHHBIE MOJEIH C
MCIIOJIb30BaHUEM F€OMETPUUYECKUX MOHITUN U TEOPEM, aliapara ajredpsbl; pemarhb
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Konrpoasubie | Ilpakrnueckue
n/m NMPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoTbl
pecypchbl
bubmmoreka [JOK
! Beexertne B crepeometpiio 10 https://m.edsoo.ru/1c209e37
9 [IpsiMbI€ M TIIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnoreka [IOK
[TapannenbHOCTh NPAMBIX U TIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKYISIPHOCTD NPSIMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bubmmoreka [JOK
4 VYTBl MEXIy TPSIMBIMH U TUTIOCKOCTSIMU 10 1 httos://m.edsoo.ru/1c209e37
bubmmoreka [JOK
5 M 11 1
HOTOTPAHHHEH https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
HEMBL MEOTOTPAHHIIOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHUE: CEUCHMS, PACCTOSHUS U YIJIbI 4 1 bubmmorexa [OK
P ' P b https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 68 5 0



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

KosnyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/nt Konrpoabnble | IIpakruyeckue
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
bu6mmoreka [JOK
! Tena BpareHms 12 https://m.edsoo.ru/1c209e37
N bubnuoteka [IOK
2 OObEmt Ten ° 1 https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
B 1 1
3 €KTOPBI U KOOPJIMHATHI B IPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHnue, 06006mICHNME, 7 1 bu6mmoreka [JOK
cucTeMaTtu3anus 3HaHUH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0



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




IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
Tema ypoka Konrpoububie | IIpakrnueckue
n/n Bcero H3yueHusi | oOpa3oBaTe/ibHbIE
padoThI padoTbl
pecypchbl
OCHOBHBIC TTOHATHS CTEPEOMETPHUU:
TOYKa, MpsiMasi, INIOCKOCTh,
npoctpaHcTBo. [IpaBmira
1 1/1506 Z}KeHHﬂ Ha pI/IC Kax: 1 bubmorexa OK
P pHeyH . https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
MapajuieIbHbIX IPSMBIX (OTPE3KOB),
CEpeMHBI OTPE3Ka
[TonsTus: nepecekaronyecs
2 IJTIOCKOCTH, ITIEPECEKAIOIINECS IPSIMast 1 bubmorexa [OK
> 11eP p https://m.edsoo.ru/2d8a9c99
H IJIOCKOCTE
[TonsaTHS: IepeceKaronuecs
3 IUIOCKOCTH, IEpECEKAIOIecs npsMas 1 bubmmorexa [OK
1P p https://m.edsoo.ru/db685e73
H IJIOCKOCTE
3HaAKOMCTBO ¢ MHOTOTPaHHHUKaMH,

4 n300pakeHUe MHOTOT'PAHHUKOB Ha 1 bu6mmoreka [JOK
PUCYHKaXx, Ha IPOEKLIMOHHBIX https://m.edsoo.ru/a63959ed
yepTeKax
HavanwsHbie cBeneHNs 0 KyOe u

5 MMUpaMHuJIE, X Pa3BEPTKH M MOJICIIH 1 bubmorexa [OK

paMuie, xp p e, https://m.edsoo.ru/b30dff38
CeueHnsi MHOTOTPAaHHUKOB
bubanoreka [IOK
6 HavanwsHbie cBeieHNs 0 KyOe 1 1

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



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

MIAPaMHU/JIE, UX PA3BEPTKU U MOJEIIH.
CeueHust MHOTOIPAaHHUKOB

TTonsaTue 00 aKCMOMATUYECKOM

bu6mmoreka [JOK

7 OCTPOEHUH CTEPEOMETPHUM: AaKCHOMBEI
p p p https://m.edsoo.ru/Occ5c4fe
CTCPEOMETPHUH U CICACTBHS U3 HUX
TTousarre 00 aKCHOMATHYECKOM
8 OCTPOEHNH CTEPEOMETPHUM: AaKCHOMBI bubmmorexa [OK
p p pum. https://m.edso00.ru/239c8ch4
CTEPEOMETPHUH U CIIEACTBHS W3 HUX
TTousarre 00 aKCHOMATHYECKOM
9 IOCTPOEHNH CTEPEOMETPUM: AaKCHOMBI bubmmorexa [JOK
p p PHH: https://m.edso00.ru/65c6b106
CTEPEOMETPHUH U CIICACTBHS M3 HAX
TTousarre 00 aKCHOMAaTHYECKOM
10 MOCTPOEHUH CTEPEOMETPHU: AKCHOMBI bubmmorexa [JOK
p p pHi: https://m.edsoo.ru/258fc245
CTEPEOMETPUH U CIICACTBUS U3 HUX
B3anMHoOe pacrosnoxeHue npsMbIx B
1 MPOCTPAHCTBE: MEPECEKAIOIINECS, bubnuoreka [IOK
MapaiyIeIbHbIC U CKPEIIMBAIOIIUECS https://m.edsoo.ru/1a2520f6
MpsIMBIE
[TapannensHOCTh TPSMBIX U
IIJIOCKOCTEH B MPOCTPAHCTRE:
12 napajuielibHbIe IPSIMBIE B Bubmorexa HOK
p p . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MAPALICILHOCTD TPEX
MIPSAMBIX
[TapaniensHOCTh NPSMBIX U
13 IIJIOCKOCTEN B IPOCTPAHCTBE: bu6nuoreka LIOK
[TapamiensHOCTb IPSAMOM U https://m.edsoo.ru/ee1d19b9
IIOCKOCTH
Bbubmuoreka [IOK
14 VYTl € COHAaNpPaBIEHHBIMU i

https://m.edsoo.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
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CTOpOHaMH

15 Yron Mexay npsMbIMU B bubnuoteka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsMbIMU B bubnuoteka [IOK
IIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamienpHOCTB INTIOCKOCTEN: bubnuoreka [IOK
MapayieabHbIE TNIOCKOCTH https://m.edsoo.ru/2e18f255
18 CpoiicTBa napauieabHbIX MIJIOCKOCTEN Bubnuorexa LIOK
p https://m.edsoo.ru/e504d656
[IpocTeiimme MpocTpaHCTBEHHBIE
19 (buryphl Ha TUIOCKOCTH: TETpad bubmorexa [TOK
7P + TOIPASIP, https://m.eds00.ru/4a28dc02
KyO, mapaJuienenumnesa
. bubmmoreka [JOK
20 Hocrpoetite ceuerit https://m.edsoo.ru/1d434d0f
. bubmmoreka [JOK
21 Hoctpoertne cererit https://m.edsoo.ru/ec26fe5d
KoutponsHas paboTa o reme
29 "IIpsiMbIe ¥ TIJIOCKOCTH B bubnuoreka [IOK
npoctpanctse. [lapamnenbHocTh https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IJIOCKOCTE"
[lepnieHIUKyYIAPHOCTH MPSAMOIL U
23 nngcxocin'ynepneH UK pJI;I HBIC bubmmorexa [IOK
- TCPHEHATEYBD https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B IPOCTPAHCTBE
24 IIpsimble napasienbHble U bu6nuoreka LIOK
NEPIEHIUKYIIAPHBIE K IIJIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 IIpsimble mapasienbHble U bu6nuoreka LIOK
MEPIICHAUKYIISAPHBIE K IITIOCKOCTH https://m.edsoo.ru/ha545966
26 [Ipu3Hak nepneHIuKyJIIpHOCTH bubnuoreka [IOK



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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IPSIMOM U TNIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepreHMKyIsIpHOCTH bubnuoreka [IOK
MPSAMOM U TIIIOCKOCTH https://m.edsoo.ru/79165d15
o8 Teopema o npsamoit bubnuoreka [IOK
NEPIEHIUKYIIIPHON IUNIOCKOCTH https://m.edso0.ru/635¢5087
29 Teopema o npsmoit bubnuoreka [IOK
MEePIEHANKYISIPHOM TIIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoit bubnuoreka [IOK
MEPIEHIUKYIIIPHON TNIOCKOCTH https://m.edsoo.ru/7d18834b
[eprieHMKyNsIp ¥ HAKIIOHHBIE:
bub. OK
31 paccTOSIHUE OT TOYKH JI0 IJIOCKOCTH, htI’;I SJ_I/T;T;I;(EU 1334773
paccTosTHUE OT MPSMOM JI0 TUIOCKOCTH RS-, '
[leprienauKynsp U HAKIIOHHBIE:
bub. OK
32 paccTosiHUE OT TOYKHU JI0 TNIOCKOCTH, htprsJ'I;I;TeedI;?)oHru I66fefadd
PAcCTOSHKE OT NPSMOI J10 TIIOCKOCTH T '
[leprienauKynsip U HAKJIOHHBIE:
bub. OK
33 paccTosiHMe OT TOYKH JI0 IIIOCKOCTH, htI;I SJ_I/I;In(:T;I;iﬁu 1a5b7b8e3
paccTosIHUE OT IPSMOA 10 IIOCKOCTH . '
[leprienauKynsp U HAKIOHHBIE:
bub. K
34 paccTosiHMe OT TOYKH JI0 IJIOCKOCTH, htI;Isz'I/I;In(:T;I;?);lrS/ dbee22be
PacCTOSHKE OT MPAMOH 10 IIOCKOCTH T '
35 YTIbl B IPOCTPAHCTBE: YTOJI MEXKIY bubnnoreka [IOK
MPSAMOU U TIJIOCKOCTHIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, TMHEHHBIN yroJl bu6nuoreka LIOK
JBYTPAHHOTIO yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, TMHEHHBIN yroJl bu6nuoreka LIOK
JABYIPAaHHOIO yIJia https://m.edsoo.ru/c7c777ed
38 [lepneHIMKyIAPHOCTD TUIOCKOCTEM: bubnuoreka [IOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
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MPU3HAK IEPIECHIUKYISIPHOCTH IBYX
IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

[lepneHMKyYISIPHOCTD INIOCKOCTEN:

bu6mmoreka [JOK

39 EEZEESZI;ZPHGHHHKYMPHOCTH HBYE https://m.edsoo.ru/ed9e2a8e
[lepneHMKYISIPHOCTD INIOCKOCTEN:
40 MPU3HAK MEPIEHAUKYISIPHOCTH ABYX brmmorexa [TOK
- https://m.edsoo.ru/ba75dc57
IJIOCKOCTEN
41 Teopema o0 TpEX NEPHEHIUKYIIAPAX brommorexa [TOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHMKyIsIpax brommorexa [TOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MEPIEHIUKYIIApAx brbmmorexa [OK
https://m.edsoo.ru/9f246736
KonTtponpHas padoTa o remam
44 "IlepnieHAUKYISIPHOCTD MPAMBIX U bubnuoreka [IOK
miockocTe" u "Yriael Mex Iy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMH"
IloHsiTe MHOTOrpaHHHMKA, OCHOBHBIE
3JIEMEHTbl MHOTOTPAHHUKA,
45 BBIMTYKJIBIE U HEBBIMYKJIbIC bubmmorexa [IOK
B https://m.edsoo.ru/2d24e873
MHOTOI'PaHHUKH; Pa3BEPTKA
MHOT'OIpaHHHKA
[Tpusma: N-yroabHast Npu3Ma; rpaHu U
46 OCHOBAHUS IIPU3MBL; IIpsIMast U bu6nuoreka LIOK
HaKJIOHHAas NMPU3Mbl; O0KOBast U https://m.edsoo.ru/b4ad63ad
MI0JIHAs TOBEPXHOCTb MPU3MBI
47 [Tapannenenunen, npsMOYyroJbHbIN bubnuoreka [IOK

napaJjiieJICIrIiCa U €ro CBOMCTBA

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



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683

48

[Mupamua: N-yrojbHas MUpamMua,
I'paHH ¥ OCHOBAHUE MTUPAMHU/IbI;
OOKOBasl ¥ TIOJTHAS TIOBEPXHOCTh
MUPaMHU/Ib; IPABUIIbHAS U yCCUEHHAS
nupaMua

bu6mmoreka [JOK
https://m.edsoo.ru/fblcd0a5

49

[IpaBuIBHBIE MHOTOTPAaHHUKH:
MOHATHE TPABHIILHOTO
MHOTOT'paHHHUKA; PaBUJIbHAS TPH3Ma
Y TIpaBWJIbHAS IMPAMUJIA; TIPABUIIbHAS
TpeyroJibHas MAPaMHIA U
MIpaBUWJIbHBIN TETpa’ip; KyO

bu6mmoreka [JOK
https://m.edso0.ru/074c8865

50

[IpencraBnenue o mpaBUIIbHBIX
MHOTOTpaHHUKAX: OKTadIp,
JOICKadIp M UKOCAdIP.

bubmmoreka [JOK
https://m.edsoo.ru/a0fdd5bf

51

CummMeTpus B MPOCTPAHCTRE:
CUMMETPHS OTHOCUTEIHHO TOUKH,
MPAMOM, TIIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B MUpaMHUIAX,
napajuiejenumneax, MpaBUIbHbBIX
MHOTOI'paHHUKAX

bu6mmoreka [JOK
https://m.edsoo.ru/b9e777d9

52

Brruncnenue sneMeHToB
MHOTOTPaHHUKOB: pEOpa, AUaroHai,

YIIIBL

bubnuoreka [IOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH MPSAMOM
IIPU3MBI, IUIOIAb OCHOBAHMIA,
TeopeMa 0 G0KOBOH MOBEPXHOCTH
MIPSIMOM IIPU3MBI

bubnmoreka [JOK
https://m.edso0.ru/37d84157

54

[Tnomaas OOKOBOI MOBEPXHOCTHU U

bu6nmoreka [JOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
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IIOBEPXHOCTH IIPaBUILHON

MUPaMH/IbI, TEOPEMA O TUIOIIATH
OOKOBOIi MOBEPXHOCTH YCEUEHHOM

https://m.edsoo0.ru/5603e30b

MTUPAMU B
55 KonTtponsHas paboTa 1o teme bubmoreka [IOK
"MHororpaHHuKHN" https://m.edsoo.ru/a95f5c04
. bubnuoteka [IOK
I1
56 OHATHE 00 0OBEVE https://m.edsoo.ru/7ad0020b
N bubnuoteka [IOK
> OOBEM mpav LI https://m.edsoo.ru/235171b3
N bubnuoteka [IOK
58 OOBEM mpavH LI https://m.edsoo.ru/f47dfefd
N bubmmoreka [JOK
59 OObEM mHpamu eI https://m.edsoo.ru/79¢10312
N bu6mmoreka [JOK
60 OObEM mHpamu eI https://m.edsoo.ru/2faadc3f
N bu6mmoreka [JOK
61 OOnEM mpu3MbI https://m.edsoo.ru/79853608
N bu6mmoreka [JOK
62 OOnEM mpu3MbI https://m.edsoo.ru/1e053890
N bubnuoreka [IOK
63 OObEM mpu3vbI https://m.edsoo.ru/482d3f51
64 KountponsHas paboTa o reme bubnunoreka [IOK
"O6bEMBI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573c
IToBTOpeHue, 06001IIeHNE
65 CHUCTeMaTH3aIus 3HAHUM. bubmuoreka [IOK

[Toctpoenue ceueHuit B
MHOTOI'PaHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpenue, 06001IIeHNE
cucTeMaTu3alys 3HaHUH.

66 Beruncnenue paccTosHUM: MEXIY 1 bubnuoreka [IOK
JBYMsI TOUKaMH, OT TOYKH J0 MPSAMOI, https://m.edsoo.ru/f7792ba9
OT TOYKH JIO TJIOCKOCTH, MEXKY
CKPEIIHUBAOIIUMHUCS TPSIMBIMU
bu6mmoreka [JOK
67 Hroroas konTpoapHas pabota 1 httos://m.edsoo.ru/b9146bc0
[ToBTOpEnue, 060061EeHNE
CHCTEMaTH3allHsl 3HAaHUH.
Beruncnenue yriios: Mex
68 CerIHI/IBaIOHIZIFMI/ICSI prII\fIIIiMI/I, 1 bubmmorexa [OK
. https://m.edsoo.ru/56765e8b
MEXIY MPSMOH | IJIOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTIIOB MEXITY
TTIOCKOCTSIMHA
OBIIEE KOJIMYECTBO HACOB I1O 68

I[TPOTPAMME
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11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Kourpoububie | IIpakrnueckue op
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoTbI padoThI
pecypcbl
Cdepa u map: neHTp, paamnyc,
1 IUaMeT)P; INIOM[agb IIOBEPXHOCTH 1 bubmmorexa HOK
p; p https://m.edsoo.ru/0341bc2b
cdepbl
BsaumHoe pacnonoxenue chepsl u
bu6mmoreka [JOK
2 MIJIOCKOCTH; KacaTellbHasl TIIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; miomanb cepol

3 N3obpaxenue chepsl, mapa Ha 1 bubnuoreka [IOK
mockocTy. CeyeHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MOBEPXHOCTD,

4 00pa3yromue MUIHHIPUIECKOM 1 bubnuoreka [IOK
MOBEPXHOCTH, OCh LIMJIMHIPUYECKOMN https://m.edso0o.ru/6054b8c1
MIOBEPXHOCTHU
Hununaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3yroIas 1 0Ch; 1 bubnnoreka [IOK
IUI0IIaas OOKOBOM U ITOJIHON https://m.edso00.ru/188f6216
MIOBEPXHOCTHU
N300paxkenne nuauHIpa Ha
IUIOCKOCTH. Pa3BépTka NUIMHIpA.

6 CeueHus UMINH 121 (HJ‘IOCKOCTLliO 1 Bubmmorexa LIOK

1 N P ’ https://m.edsoo.ru/016e25eb
napayuienbHON UITN
MEPIEeHIUKYIIPHON OCH IMIIMHAPA)
bubmuoreka [IOK
7 Konnueckas noBepXHOCTb, 1 1

https://m.edsoo.ru/c94ba09b



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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o0Opa3yroIne KOHUYECKON
IIOBEPXHOCTH, OCh U BEPIIMHA
KOHMYECKOW IMOBEPXHOCTH

Konyc: ocHOBaHue u BepnHa,

8 oOpa3yroinas U 0Ch; IJIOMAIb bubmorexa [OK
pesyI® . https://m.eds00.ru/897dd3b2
OOKOBOH M MOJIHOM MOBEPXHOCTH
VYceu€Hnslil KOHYyC: 00pa3 ue u
9 BBICOTA; OCHOBaI-}III/Iﬂ " EOK}([)I;);I; brbmmorexa HOK
’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTH
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubnuoteka [IOK
MapajieIbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
MJI0CKOCTBIO, IPOXOASIEH uepe3
BEPIIHHY)

1 KomOunarms ten BpameHus u bubnuoreka [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONTMCAHHBIN OKOJIO

12 ctepsr; cdepa, BucaHHas B bubnuoreka [IOK
MHOTOI'PaHHUK WM B TEJIO https://m.edso0.ru/0b136158
BpaIlleHHs

13 [Tonsatue 06 06bEMe. OCHOBHBIC bubnuoreka [IOK
CBOMCTBAa 0OBEMOB TeI https://m.edsoo.ru/26a03fb7

N bubmuoreka [IOK

14

O6bEM LpHHApa, KOHyCa https://m.edso0.ru/5513d87b
N bubmuoreka [IOK

15
Obm wapa 1 niowazs cheps! https://m.edsoo.ru/d189bde2

16 [TotoOHBIE TENa B IPOCTPAHCTBE. Bubmmorexa LIOK

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



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

CooTHoLIEHNS MEX Y IJIOLAAIMU
MOBEPXHOCTEH, 00BEMaMU
MOJA0OHBIX TEJ

17 KonTtponrsHas pabora o remam bubmoreka [IOK
"Tena Bpamenus" u "O0vemsbl Ten" https://m.edsoo.ru/4a33a8ab
18 Bexrop Ha miockocty U B bubnuoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnosxeHre ¥ BEIYUTAHHUE BEKTOPOB bubmmorexa [OK
p https://m.edsoo.ru/23f4f089
20 YMHOXeHHEe BEKTOpa Ha YHCII0 brbmmorexa [TOK
P https://m.edsoo.ru/dee379eb
Pasznosxxenne Bekropa 1o Tpém
21 HEKOMIUIAaHAPHBIM BEKTOpaM bubmorexa [TOK
P past. https://m.edsoo.ru/a28fd74e
[IpaBuio nmapamienenumnena
Pemenne 3amad, cBSI3aHHBIX C
22 IIPUMEHEHHUEM IIPaBUJI ACUCTBUN C bubmmorexa [OK
P P A https://m.edsoo.ru/5a827900
BEKTOpaMu
KoopnnHaTHO-BEKTOPHBIN METO
23 I I/IpiﬂleHI/II/I FCOMG”]I;“) NYECKUX " bubmmorexa [IOK
pHp P https://m.edsoo.ru/d3alfe30
3a/a4
[IpsimoyronpHas cucrema
24 KOOpPJUHAT B MPOCTPAHCTBE. bubnnoreka [IOK
Koopnunatsl BekTopa. [Ipocreitue https://m.edsoo.ru/48db7058
3a/1lau¥ B KOOPAWHATAX
YTr0a MexX Iy BEKTOpaMH. bu6nuoreka LIOK
25
CkansipHO€ IpOU3BEIEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Boruncnenue yriioB Mexay bubnuoreka [IOK

MPpsAMBIMHA U IIJIOCKOCTAMUA

https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
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
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https://m.edsoo.ru/8efbe78e

KonTtponsHas pabora no teme

27 "BeKTopbl 1 KOOPAUHATHI B 1 bubmmorexa LIOK
. https://m.edsoo.ru/77¢c22fc5
MIPOCTPAHCTBE
[ToBTOpEHUE, 06001IIECHUE 1
28 cucreMmarusanus 3HaHui. OCHOBHbIE 1 bubnuoreka [IOK
¢urypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUHT
[ToBTOpenue, 06001IeHUE 1
29 cucreMmarusanus 3HaHuil. OCHOBHbIE 1 bubnuorexka [IOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPUHT
[ToBTOpEeHuUE, 06001IEHNE 1
30 cHCTeMaTH3alus 3HaHUH. 3a1a4uu 1 bubnuoreka [IOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpEeHME, 0600IIEHNE 1
cHCTeMaTH3alus 3HaHuH. 3a1a4uu bubmuoreka [IOK
31 1
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
pelIeHus
[ToBTOpEHUE, 0000IIEHUE 1
32 cuctemaTtusanus 3HaHui. OCHOBHBIE 1 bubnuoreka [IOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bubmuoreka [IOK
33 HTorosas KOHTpoJIbHas paboTa 1 https://m.e dsoc?ru lec24dfc
34 [ToBTOpEenue, 0600IIeHNE U 1 bubnunoreka [JOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KJIACC
Koxa .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOEHUS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMBbI CpeiHero o01ero 00pa3oBaHust
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKa, MIPsIMasi, JIOCKOCTh
- [TpuMeHsTh aKCHOMBI CTEPEOMETPHH U CIEACTBUS M3 HUX MPHU PEIICHUN
' reOMETPUYECKUX 3a1a4
-3 OmnepupoBaTh MOHATHSIMH: MAPALICIBHOCTh W TIEPIECHANKYISIPHOCTD
' MPSIMBIX U IJIOCKOCTEN
24 Knaccuguimposars B3auMHOE pacrosioKeHHE MPSAMBIX U IMJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYTPAHHBIN YroJI, TpaHu ABYTPaHHOTO yria,
7.5 pedpo IBYrpaHHOTO YIJIa, TWHEWHBIN yroj ABYrPaHHOTO yria, TpaaycHas
Mepa JIBYTpaHHOIO yria
- OnepupoBaTh MOHATUSMU: MHOTOTPAHHHK, BBIMYKJIBIA U HEBBITYKJIBIH
' MHOTOTPaHHUK, 3JIEMEHTH MHOTOI'PaHHUKA, TIPABUIbHBIA MHOTOIPAaHHUK
27 Pacrio3naBaTh OCHOBHBIE BBl MHOTOTPAaHHUKOB (MHMpamuaa, MpU3Ma,
' MPSMOYTOJIBHBIN TTapaJlieenune, Kyo)
Knaccudunmupoate  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUSA  JUId
- KIaccu@ukanuy  (BBIOYKJIbIE W HEBBINYKJIbIE  MHOTOTPAHHUKH,
' OpaBWIbHbIE MHOTOIPAHHUKH, TPsIMblE W  HAKJIOHHBIE TPHU3MBI,
napasiesIenune /bl)
29 OnepupoBaTthb MOHSATUSIMU: CeKyias MJIOCKOCTH, ceueHue
' MHOTOTPaHHHKOB
210 OOBSACHAT,  NPUHLMIBI  TOCTPOEHHS  CEYEHUH  MHOTOIpaHHUKOB,
' UCIIOJIB3YSI METOJ] CIIE/IOB
211 Ctpouth ce4yeHUsI MHOTOTPAaHHMKOB METOJOM CJIE/IOB, BBIMOJIHSATD

(BBIHOCHBI€) TUIOCKHE YEPTEXXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYp:

BU/] CBEPXY, COOKY, CHU3Y




7.12

Pemate 3ala4i Ha HAXOKIACHUC I'COMCTPHUYCCKUX BCIIMYUH I10 06pa3uaM
Wi ajJropurMam, MNPUMCHAS HU3BCCTHBLIC AHAJIUTUYCCKUC MCETOJbI IIPU
peICHUU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha  BbIYHUCIICHHC
paCCTOﬂHI/Iﬁ MCXKAY ABYMA TOYKAaMH, OT TOYKH 10 Hp?[MOfI, OT TOYKH 10

IIJIOCKOCTH, MCKAY CKPCIIMBAIOIIUMUCS ITPAMBIMUA

7.13

Pemrate 3agaun Ha HAXOXXJEHUE TEOMETPUUYECKUX BEIMYMH MO 0Opa3iam
WIN aJrOpuTMaM, MPUMEHSISI W3BECTHBIC AHAIMTHUUYECKHE METOIbl MpH
pEIIeHUN CTaHAAPTHBIX MAaTEeMaTHYECKUX 3a/lad Ha BBIYMCIICHHE YTJIOB
MEXIy CKPEIIUBAIONIUMHUCS TPSIMBIMH, MEXIY MPSIMOM U TUIOCKOCTHIO,

MCKAY IINIOCKOCTAMU, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IUIOHIAAM TOBEPXHOCTEW MHOTOTPaHHHUKOB
(mpu3ma, mupamuaa) ¢ npuMeHeHHeM (HOpMyJ, BBIYUCIATh COOTHOIICHUS
MeXAy  IUIOIAIsIMU MOBEPXHOCTEH, o6bEMamMu MOJI0OHBIX

MHOTI'OrpaHHUKOB

7.15

OnepupoBaTh MOHATHSMHU: CUMMETPHUSL B NHPOCTPAHCTBE, LIEHTP, OChb H

IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUHN (PUTYPBI

7.16

W3Bnekarb, mpeoOpazoBbIBaTh U HHTEPIPETUPOBATH MHGPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEACTAaBICHHYIO Ha

yepTexax U pucyHKax

7.17

[IpumensTh reomMeTprueckrue (GakThl A PEeUICHUs] CTEPEOMETPUUECKUX
3a/1a4, MPENoJIaralolliuX HECKOJIbKO MLIAroB pEIIeHMs, €CIU YCIOBHUS

IPUMEHEHHUS 33aJ]aHbl B IBHOI opme

7.18

[IpumeHaTs mpocTeiilie MporpaMMHBIE CpEACTBA U DJIEKTPOHHO-

KOMMYHUKalIUOHHBIC CUCTEMBI IIPpHU PEHICHUN CTEPEOMETPUUCCKUX 3ada4

7.19

HpI/IBOI[I/ITL IMPUMCEPbI MAaTEMATHUUYCCKUX 3aKOHOMepHOCTeI71 B IIPUPOJC U

JKHU3HH, PACIIO3HABATDh MTPOABJICHUC 3dKOHOB I'€COMCTPUHN B HCKYCCTBEC

7.20

[IpumeHsaTh NOTy4YEHHBIC 3HAHMS Ha MPAKTUKE: aHATU3UPOBATh pealbHbIe
CUTyalldd M TMPHUMEHSITh H3YyYEHHbIE MOHATHS B IMpOliecCe IOUCKa
pelieHus MaTeMaTH4eCKU chopMyITupOBaHHOMN po0GIIEMBI,
MOJEJIMPOBATh PEAlIbHbIE CUTYallMM Ha SI3bIKE T€OMETPUHU, UCCIEI0BATH
MOCTPOEHHBIE MOJENIA C HCIOJb30BAHUEM T'€OMETPUYECKUX MOHATUU U
TeopeM, armnapara anreOpsl, penarb IpakKTHUECKUe 3a7auu, CBSI3aHHbBIE C

HaXO0XKACHUEM I'COMCTPUICCKHUX BCIINYUH




11 KJIACC

Ko IIpoBepsiemble MpeaMeTHbIE Pe3yIbTAThl 0CBOEHUSI OCHOBHOI
NPOBEPSIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMbI CpeIHEero 001ero oopa3oBaHus
pe3yjabTaTa
6 I'eomerpust
OnepupoBaTh NOHATHIMHU: [AIHHIPUYECKAS TIOBEPXHOCTH, 00pa3yromue
61 WIMHAPUYECKON TMOBEPXHOCTH, HHUIMHIDP, KOHUYECKAs IOBEPXHOCTD,
' oOpa3yolue KOHUYECKOM  TOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (MUIUHAP, KOHYC, cepa u map)
6.3 OOBSCHATH CTIOCOOBI TIOTYYEHUS TEJ BpAICHHUS
6.4 KiaccuduiupoBaTs B3auMHOE pacnoiokeHHe cPepbl U INTOCKOCTH
OnepupoBaTh NOHATHSIMU: WIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA,
6.5 BBICOTA CErMEHTa, IIapOBOW CJIOW, OCHOBAHWE IIAPOBOTO CIIOS, BBICOTA
[IAPOBOTO CIIOSI, IIAPOBOM CEKTOP
66 Bbruucnare 00bEMBI M IIIOMIAAM IOBEPXHOCTEH TeN  BpAILEHMS,
' reOMETPUYECKUX TeJl C IPUMEHEHHEM HOPMYIT
OnepupoBaTh NOHATHAMM: MHOTOIPaHHMK, BIMCAaHHBIA B cdepy U
6.7 OTIMCaHHBIN OKOJIO cepsl, cepa, BIUCAHHAS B MHOTOTPAHHHUK WJTU TEIIO
BpALIECHUS
6.8 BbluucnaTh  COOTHOIIEHMS MEXKIy IUIOIAJIMM TOBEPXHOCTEH |
' 00BpéMaMu TOTOOHBIX TENI
6.9 N306paxxaTs nzyyaemble GUIYpbl OT PYKH U C HPUMEHEHHEM IPOCTBIX
' YepTEKHBIX UHCTPYMEHTOB
BbINONHATE (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BHUI CBEpXy, COOKY, CHU3Y; CTPOUTH CEUYCHHUS Tel
BpALICHUS
W3BnekaTh, MHTEPHPETUPOBATH M NPeoOpa3oBbIBaTh HH(OPMAIHIO O
6.11 NPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (HUrypax, MNpeICTaBICHHYIO Ha
gyepTekax U pUCyHKax
[TpumensaTh reomeTpuueckue (akThl JUISl PEHICHUs] CTEPEOMETPUUYECKUX
6.12 3aja4, MPeanoJaralolMX HECKOIbKO IIAroB peIleHHs, eClId YCIOBHS
MIpUMEHEHUs 3aJIaHbl B SIBHOM (opme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs I[ef/'ICTBI/ISI CJIOKCHHA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHUA BCKTOpAa HAa 4YHUCIIO, O6'b$ICHSITB, KakuMHM CBOMCTBAMH OHHU

o0namaor

6.15

[IpumensTH paBUIIoO NapaienenuIesa Npyu cI0KeHUN BEKTOPOB

6.16

OnepupoBaTh MOHATUSIMU: JEKapTOBbl KOOPAWHATBHI B IPOCTPAHCTBE,
BEKTOp, MOJyJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA,
YroJl MEXKIy BEKTOpaMH, CKaJSIPHOE IPOU3BEICHHE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BECKTOPLI

6.17

Haxomuts cyMMy BEKTOpOB M IpPOU3BEIEHUE BEKTOPAa Ha YHCIO, YroJl
MEXAY BEKTOPaMHU, CKaISIPHOE MPOU3BEICHHE, PACKIIABIBATH BEKTOP MO

JABYM HCKOJUIMHEAPHBIM BCKTOpaM

6.18

3aI[aBaTI) IJIOCKOCTh YPAaBHCHUCM B IleKapTOBOfI CUCTEME KOOpAHAT

6.19

Pemares mpocreiimme reoMeTpUYECKHE 3aJauyd  Ha  [IPUMEHEHUE

BCKTOPHO-KOOPANMHATHOI'O METOAA

6.20

Pemrate 3aJa4d Ha A0Ka3aTCJIbCTBO MaTEMAaTHYCCKHX OTHOIIEHUN W
HaXO0XJICHUC TCOMCTPHUICCKUX BCIUYUH I10 06pa3uaM WK aJITOpUTMam,
IIPpUMCHSA HN3BECTHBIC METO/IbI npu peIiCHUN CTaHJAAaPTHBIX

MaT€MaTHYCCKUX 3aJa4

6.21

[IpumensaTs mnpocTeiiliie MpPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI IIPU PCIICHUU CTCPECOMECTPHUICCKUX 3aJa4d

6.22

[IpuBoaUTE MpUMeEpHl MaTEMAaTUYECKHX 3aKOHOMEPHOCTEH B MpHUpoJE U

KU3HU, PaCIIO3HABATh IMPOABJICHUEC 3aKOHOB I'€OMECTPUHN B UCKYCCTBE

6.23

[IpumeHsTh mNONy4YEeHHBIE 3HAHHMS Ha MPAKTHKE: aHaJIM3UpOBATh
peayibHbIE CHUTyallUM W TPUMEHATh H3y4CHHbIC MOHSATHUS B IPOLIECCE
MOMCKA pELIeHUsT MaTeMaTU4ecKu CGHOPMYIUPOBAHHON MPOOIEMBL,
MOJIETTUPOBATh pEalIbHbIE CUTYalluu Ha SI3bIKE T€OMETPHUH, MCCIIEAOBATh
MOCTPOCHHBIE MOJIENIM C UCIOJB30BAHUEM T'€OMETPUYECKUX IMOHATHI U
TeopeM, ammnapara anreOpbl, pelmaTh MPaKTHYeCKUe 3a1a4H, CBSA3aHHbIE C

HaXO0XXIACHUEM I'COMCTPHUUCCKUX BCIIMINH




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE TIOHATUS CTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCThb, MPOCTPAHCTBO.
[lonsitTue 00  aKCMOMAaTU4YECKOM  IOCTPOEHHM  CTEPEOMETPHM:  aKCHOMBI

CTEPEOMETPUH H CIICJICTBUS U3 HUX

7.2

B3aumHoe  pacrnosiokeHue ~ OpsIMBIX B IIPOCTPAHCTBE:  IEpeceKaroliuecs,
MapajuleJIbHbIE W CKpellMBaromuecs InpsMble. [lapauienpHOCT MNPSMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: TMapajUIeIbHBIE TPSAMBIE B  MPOCTPAHCTBE,
MapaJIEbHOCTh TPEX MPSMBIX, MNAPALICTBHOCTh NPSMOW M TIJIOCKOCTH. YTJBI C
COHaIlpaBJICHHBIMU  CTOPOHAMHU, yroa MEXay IMIpaMbIMA B IIPOCTPAHCTBC.
[TapanienbHOCTh TIOCKOCTEN: MapalijiesibHble MIIOCKOCTH, CBOMCTBA MapaiebHbIX
mockocTeit. [IpocTeitmme mpocTpaHCTBEHHBIC (UTYPHl Ha IUIOCKOCTH: TETpadp,

Ky0, mapasuienenumnes, NoCTPOCHUE CeUeHHM

7.3

[lepneHuKynApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpSMbIE B
MIPOCTPAHCTBE, NMPSAMbIE AapaUIETbHbIE U MEPICHIUKYISPHBIE K IJIOCKOCTH, MPU3HAK
MEPIEeHIUKYIIPHOCTH NMPSAMOI U MIOCKOCTH, TEOpeMa O MPSMON MepHeHANKYIIPHOM
IUIOCKOCTU. YTJBl B TPOCTPAHCTBE: Yrol MEXIy MpAMOA U IUIOCKOCTHIO,
JIBYIPaHHBIA yToJI, JMHEWHBIA Yros JaByrpaHHoro yria. IleprneHaukyisip u
HaKJIOHHbIE: PACCTOSHHUE OT TOYKU A0 IUJIOCKOCTH, PACCTOSHUE OT MPSMOU [0
IJIOCKOCTH, MPOEKIHUs (PUTYyphl HA IMJIOCKOCTh. [lepneHAuKyIsIpHOCTb MIOCKOCTEH:
MpU3HAK  MEPHeHIUKYIAPHOCTH  JABYX  Miockocted. Teopema o  Tpéx

NCPIICHAUKYJIApax
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ITonsaTue MHOI'OIpaHHUKa, OCHOBHBIC 3JICMCHTbBI MHOI'OI'PAHHHKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTI'OI'paHHUKH, pa3BépTKa MHOT'OI'PaHHHKA. HpI/ISMaI N-yrojbHas
Ipu3Ma, r'rpaHu U OCHOBAHHA INPU3MBI, IIPpAMAsA U HAKIIOHHAA IIPU3MBI, OokoBas u
ITOJIHAaA MOBEPXHOCTDH IMPU3MBI. Hapannenennnen, HpSIMOYTOJ'ILHHﬁ napaJijieJICIIUIIC A
H €r0 CBOMCTBA. HI/IpaMI/II[aZ N-yrojabHas NApaMuaa, TpaHu 1 OCHOBAaHUC IMHMPAMUJIbI,
OOKOBast M IOJIHAS IMOBCPXHOCTh NMHUPAMHUBI, IIPpABUJIBHAA U YCC‘-IéHHaH nupamMmua.

ONEeMEHTHI npu3Mbl MW TNHApPAMUIBI. HpaBI/IHBHBIC MHOTOI'pAHHUKU: TIOHATUC




IIPaBUJIBHOIO MHOTIOTPAaHHUKA, IpPaBWIbHAs IMpU3Ma M IPaBUIbHAs NHUPAMUIA,
NpaBUJIbHAS TPEYTOJIbHAS MMUPAMUAa M TPAaBWIbHBINA TeTpasap, KyO. IlpeacraBienune
O NIPaBWJIbHBIX MHOTIOIPAHHUKAX: OKTa’Ap, NOJAEKa’Ap M ukocayapyrue CeueHus

MIPU3MBI U TUPAMU/IBI

7.5

CummeTpusi B TPOCTPAHCTBE: CHUMMETPUS OTHOCHTEIHLHO TOYKH, MPSIMOM,
IJIOCKOCTH. DJIEMEHTHl CUMMETPHUH B MUpaMuIaxX, Napajieenuneaax, npaBuibHbIX

MHOTI'OrpaHHHUKax

7.6

Bbrunicnenue »1€MEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yrisl. [lnomane
OOKOBOM TMOBEPXHOCTH W TOJHOH MOBEPXHOCTH MPSAMOW TPU3MBI, IUIOIIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMoi mpu3Msl. [lnomans GokoBoi
IIOBEPXHOCTH W TIOBEPXHOCTH MPABWIBHOW IUPAMHABI, TeOpeMa O IUIOLIAAH

yceu€HHo# nupamuabl. [lonstre 06 00béme. O0BEM MUpamMuIbl, IPU3MbI

1.7

[Tono6HnbIe Tema B mpocTpancTBe. COOTHOMIEHUS MEX Ty TUIOMIAIIMU TOBEPXHOCTEH,

00BEMaMH MOJOOHBIX TET

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

6

I'eomerpust

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00Opa3yIoUIUe HUIUHAPUIECKON MOBEPXHOCTH, OCh
UWIMHAPUYECKONH moBepxHOcTH. L{umuHap: ocHoBaHMsS U OOKOBas MOBEPXHOCTb,

oOpa3yrolias 1 oCb, IJIO0MIa/Ib OOKOBOH U MOJIHOIN MOBEPXHOCTH

6.2

Konnueckas moBepXHOCTh, 00pa3yrole KOHMYECKOW MOBEPXHOCTH, OCh U BEPIITUHA
KOHHMYECKOM MmoBepXxHOCTH. KOHyc: OCHOBaHHME M BepiinMHa, oOpasyromias U OCh,
IIonaab OOKOBOM W TOJHON MOBEPXHOCTU. YCEUEHHBIH KOHYC: OOpasyloiue u

BBICOTA, OCHOBAHUA U OoKOBas IMOBCPXHOCTb

6.3

Cdepa u map: ueHtp, paauyc, 1uameTp, IUIOIMaas MOBepXHOCTH chepbl. Blaumuoe
pacrosio)kenue chepbl U ITIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IIonain
cepbl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUA Ha IIJIOCKOCTH. P%BépTKa OUJINHApPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpalllCHHUA W MHOTOTPAHHHKOB. MHOFOFpaHHI/IK, OIMMCaHHBIN

OKOJIO C(I)epLI, C(I)epa, BIIMCAHHAs B MHOTOT'PAHHUK, UJIX TCJIO BPAICHUA

6.6

[Tonsitne 00 o6wéMe. OcHoOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesienumnena u cieactBuss u3 He€. OO0bEM IMIUHIpA,

KoHyca. O0BEM 1apa u mIonmaab chepsl




[lomobueie Tema B mpoctpancTBe.  COOTHOIICHHS  MEKIY — IUIOMIASIMHU

o MOBEpXHOCTEH, 00bEMaMK IOJJOOHBIX TENT
6.8 Ceuenusa uunuHapa (mapajuieIbHO U NEPIEHAUKYISIPHO OCH), CEUEHHUsS KOHYca
' (mapanienbHOE OCHOBAHUIO U IIPOXOISIIIEE Yepe3 BEPIINHY), CEUEHUS 11apa
Bexrop Ha miuockoctu u B mnpoctpaHcTBe. Cl0KEHHE U BBIYUTAHUE BEKTOPOB.
6.9 YMHO)X€EHHEe BeKTOopa Ha uncio. PasnokeHue BekTopa 1Mo TpEM HEKOMIUIAHAPHBIM
' BekropaMm. [IpaBuno mnapamwienenunena. PemieHue 3amad, CBSI3aHHBIX  C
IIPUMEHEHHUEM IIPABUII IEUCTBUM C BEKTOpaMHU
[IpssmoyronpHas cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel BeKTOpa.
6.10 [Ipocreiiiue 3amaun B KOOpAWHATax. YToa Mexay Bekropamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJI0B MEXKAY NPAMBIMH W IINIOCKOCTAMM.

KoopanHaTHO-BEKTOPHBIN METO/I IIPY PEIIEHUH F€OMETPUYECKUX 3a7a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIIETO OBPA3OBAHUS

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsieMmble TPeOOBaHUS K MPeIMETHBIM Pe3yJibTaTaM 0CBOEHHSI
OCHOBHO¥i 00pa3oBaTeIbHOI IPOrpaMMbl CpPeHEro 001Iero 06pa3oBaHus

Bnagenue MerosaMu J0Ka3aTeNbCTB, aJlOPUTMAMM pELIEHUs 3ajady; yMEHHE
(¢bopMynupoBaTh U ONEPUPOBATH NOHATUSMHU: OIpPEAEICHHE, aKCHUOMa, TEOpeMa,
CIIEICTBUE, CBOWCTBO, MpPH3HAK, J10KA3aTEIbCTBO, PABHOCUIBbHBIE (POPMYIHPOBKH;
NPUMEHATh MX; yMeHue (GOopMyIUpoBaTh OOpaTHOE M IMPOTHUBOIOJIOKHOE
YTBEpXKACHUE, NPHUBOIUTH INPUMEPHl M KOHTPIPUMEPHI, HCIOIb30BaTh METO]
MaTeMaTH4eCKOW HWHAYKIMHU; MPOBOJUTH JIOKa3aTelIbHbIE pPACCYKICHHUS MIpU
pelIeHnH 3ajad, OLIEHUWBATh JIOTUYECKYIO TNPABUIBHOCTh PACCYXKICHHM; yMeHHE
ONEepUpOBaTh  TOHATUSAMHU:  MHOXECTBO, TIOJMHOXECTBO, OMNEpalUd  Haj
MHO>KECTBAMHU; yYMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBI ammapar s
OTHCaHUs PeaJbHBIX MPOILIECCOB U SBIEHUM U NPU pEeUICHUH 3a/1ady, B TOM YHCIe U3
JIpyrux y4eOHBIX NPEIMETOB; YMEHHE ONEpUPOBaTh MOHATUSAMU: rpad, CBI3HBII
rpa¢, nepeBo, LUKI, rpad Ha IUVIOCKOCTH; yMEHHE 3aJaBaTb M  OIUCHIBATh
rpadgpl  pa3TMIHBIMHU

crioco0aMu; UCTIOIB30BaTh rpadbl IPU PEIICHUHN 33734

YMeHHe ornepupoBaTh MOHATUSMH: HATYpPaJIbHOE YHCIIO, IIEJI0€ YHCIIO, CTETICHb C
LETBIM TIOKa3aTesieM, KOPEHb HaTypalbHOW CTENEeHH, CTENCHb C PAlMOHAIBHBIM
MoKa3aTeseM, CTeleHb C JCHCTBUTEIBHBIM ITOKa3aTelieM, Jiorapudm 4ucia, CUHYC,
KOCHHYC M TaHI€HC TPOW3BOJIBHOIO YHCJIA, OCTaTOK IO MOJIYJI0, PalliOHAIBHOE
YHCIIO0, UPPALMOHATILHOE YHCIIO, MHOKECTBA HATYPAIbHBIX, LIEIbIX, PAllHOHATIbHbIX,
NEUCTBUTENBHBIX  YWCEN; YMEHHE  HUCIOJb30BaTh  IMPU3HAKK  JEIUMOCTH,
HaWMCHBIIHMK OOIINHA ACTUTEIh U HAUMEHbIIee o0IIee KpaTHoe, anropuTM EBkiuaa
MPU pEelIeHUH 3a7ad; 3HAKOMCTBO C PAa3JIMYHBIMU TIO3UIIMOHHBIMH CHUCTEMaMH
CUMCTICHHS; YMEHHE BBINOJNHATh BBIYHMCICHHE 3HAYEHUH U TMpeoOpa3oBaHUS
BBIDOKEHUH CO CTeMeHsMU u  Jorapudmamu, mpeodOpazoBaHus  IpOOHO-
paroHaIbHBIX

BLIan(eHHﬁ; YMCEHHUEC OICPpUPOBATH MOHATUAMU: MOCICAOBATCIBHOCTD,




apudmeTnyeckass TPOTPECCHsi, TeOMETpUYEcKas Mporpeccusi, OCCKOHEYHO
yOBIBaroIIasi reoMeTpudecKasi Mporpeccus; yMEHUE 3aJaBaTh MOCIEIOBATEILHOCTH,
B TOM 4YHCIE C TIOMOINBI PEKYPPEeHTHHIX (OPMYII; YMEHHE OIEPUPOBATH
MOHATUSAMH: KOMILUIEKCHOE YHUCJIO, COMPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJIh U
apryMeHT KOMIUIEKCHOTO  4YHclia, (opma 3amucHd  KOMIUIEKCHBIX — YHCEN
(reoMeTpuyeckas, TPUTOHOMETpUUYECKass U aireOpanmveckasi); yMETh MPOU3BOJUTH
apudmeTnuecKkue NEHCTBUS C KOMIUIGKCHBIMU YHCJIAMH, IPUBOJUTH TPUMEPHI
WCIIOJIb30BaHUSI KOMIUICKCHBIX YHCEIl; ONICPUPOBATh MOHATHAMH:  MarTpuma  2X2
n  3X3, ompemenuTeNh  MATPHIIBI,

FGOMeTpI/ILIeCKI/II\/JI CMBEICJT OIPCACIIUTCIIA

YMeHue  omepupoBaTh  TMOHATHUSMH:  pallMOHAIbHBIE,  WPpPAIMOHAIBHEIE,
ToKa3aTelbHbIe, CTEMEHHbIE, JIOTapU(PMUUYECKUE, TPUTOHOMETPUUYECKUE YpaBHEHUS
W HEPaBEHCTBA, WX CHCTEMBI; YMEHHE OIEPUPOBATH TOHATUSIMH: TOXIECTBO,
TOXX/IECTBEHHOE TMpeoOpa3oBaHue, ypaBHEHHUE, HEPABEHCTBO, CHCTEMa YpaBHEHUHN U
HEPaBEHCTB, PAaBHOCUJILHOCTh YpPaBHEHWW, HEPABEHCTB W CHUCTEM; YMEHHE peIiaTh
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBI C TIOMOIIBIO PA3JTMYHBIX MPUEMOB; PEIIATh
YpaBHEHHUs, HEPABEHCTBA W CHUCTEMBI C TIapaMeTPOM; IPUMEHSATHh YpaBHEHUS,
HEpaBEHCTBA, UX CUCTEMbI Ul PEIICHUS MaTeMaTUYECKUX

3a/1a4 U 3a]a4 U3 pa3IMyuHbIX 00JacTell HAyKu U pealbHOM JKU3HU

YMeHne onepupoBaTh MOHATHAMH: (QYHKIHS, YETHOCTh (DYHKIIMHU, TTEPHOJANIHOCTD
(GyHKIIMM, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTh (PYHKIIMH, 3SKCTPEMYM
GbyHKIMU, HauOOJNbIlee W HAWMEHbIIEE 3HAUCHHs] (QYHKIMH Ha MPOMEXYTKE,
HenpepbIiBHAS (QYHKIMS, acCHUMITOTHI rpaduka QyHKIUM, TepBas W BTOpas
MPOU3BOIHASL (DYHKIIUH, TCOMETPUYECCKUNA W (U3MUECKUIl CMBICI TPOU3BOTHOM,
nepBooOpa3Hasi, OnpeAeICHHbI HHTETPal; YMEHHE HAXOIUTh aCUMIITOTHI Tpaduka
(GYHKIMU; YMEHUE BBIUUCIATH MPOM3BOJIHBIC CYMMBI, NPOU3BEICHUS, YaCTHOTO U
KOMIO3UIIMU (YHKIUIH, HAXOIUTh YPaBHEHHE KacaTeJIbHOW K TpapuKy (YHKIIHH;
YMEHHUE HAXOIHWTh NMPOM3BOJHBIC JEMEHTAPHBIX (DYHKIIMK; YMEHHE HCIOJIb30BaTh
MIPOU3BOJIHYIO JUIS UCCIICIOBAaHUS (DYHKIIMIA, HAXOJAUTh HAaUOOJIbIIINE U HAUMCHBIIIHE
3Ha4YeHUs1 (DYHKIMIA; CTPOUTH rpaduKu MHOTOUWICHOB C MCIIOJIB30BAaHHEM arapara
MaTeMaTHYeCKOr0 aHalli3a; MPUMEHSATh  NPOM3BOAHYIO  JUISl  HAXOXKICHUS
HAWITY4IIIero

peuicHrd B INPHUKIAAHBIX, B TOM YHCJIC COLHAJIBLHO-DKOHOMHWYCCKUX U

(I)I/ISI/ILIGCKI/IX 3agadax; HaXOAUTh IIJIoIiaau u 00BEMBI (I)I/Il"y C IMMOMOIIBIO
HHTCETpalia; IMPUBOAUTHL NMPUMEPLI MATCMATHYCCKOI'0O MOACIUPOBAHUA C TOMOIIBIO

middepeHnanbHbIX ypaBHEHUH




YMeHue onepupoBaTh MOHATUSMHU: Tpaduk GyHKIUH, oOparHas QyHKIMA,
KOMNO3ULUsS QYHKIUH, TuHeiiHas QyHKIUsA, KBaApaTuyHas (PYHKLHUSA, palldOHAIbHAS
¢bynkuus, creneHHas (QYHKUWSA, TPUTOHOMETpudeckue (yHKIUH, OOpaTHbIE
TPUTOHOMETpHUYECKHE (DYHKIMH, TOKa3aTeIbHass W Jorapupmuueckas QyHKIUH;
YMEHUE CTPOUTHh TpadUKd M3YYCHHBIX (DYHKIMHA, BBIIOJHATH IPEOOpa30BaHUs
rpa¢pukoB (YHKIMH, WCIOJNB30BaTh TpapuKH Ul HM3YYCHUS MPOLECCOB U
3aBHCHMOCTEH, MpPHU DPEHICHWW 3334 W3 APYruX y4eOHBIX MPEIMETOB M 3a/1ad U3
peambHON JKM3HHW; BBIpaXaTh (OPMYJIaMH 3aBHCHUMOCTH MEXAY BEIHMYHHAMU;
HCII0JIb30BaTh CBOMCTBA U rpa@uku GYHKUUN IJI pelIeHUs] ypaBHEHUN, HEPABEHCTB
W 3a71a4 C TMapaMeTpaMy; n300paxkaTh HA KOOPAMHATHOM IUIOCKOCTM MHOYKECTBA
peuieHuii  ypaBHEHMH,

HCPAaBCHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3a/1a4l Pa3HbIX THUIOB (B TOM YHCIIE€ HAa MPOLIEHTHI, 10JI1
U 4YacTH, Ha JABIKEHHUE, padoTy, CTOMMOCTh TOBApOB W YCIyI, HaJOTH, 3aJauyd U3
o0nacTu ynpaBlieHUs JIUYHBIMUA U CEMEWHBIMU (DMHAHCAMM); COCTaBIISATh BHIPAXKEHUS,
YPABHEHUs, HEPABEHCTBA M HX CHCTEMBl [0 YCJIOBHUIO 3aJa4M, HCCIENI0BATH
MIOJIydEHHOE pEIIeHHEe U OLEHMBATh IMPABIONOJOOHOCTh pE3YyIbTAaTOB; YMEHUE
MOJCIIMPOBATh PEAIBHBIC CUTYallMN Ha S3bIKE MAaTEMATHUKH; COCTaBJIATh BBIPAKCHUS,
YPAaBHEHUs, HEPAaBEHCTBA W HX CHCTEMBl IO YCJIOBHMIO 3aJadd, HCCICNOBATh
IIOCTPOCHHBIE MOJENM C HCIOJb30BaHUEM arrapara

anreOpbl, UHTEPIIPETUPOBATH MOJTYUYEHHBIH Pe3yIbTaT

YMeHue onepupoBaTh NOHIATUAMU: cpeiHee apupMeTHIecKoe, MeinaHa, Haubobliee
Y HaVMEHbLIee 3HAUCHUS, pa3Max, JAUCIEPCHs], CTaHIApTHOE OTKJIOHEHHE YHCIOBOTO
Habopa; yMEHUE H3BJIEKaTh, MHTEPIPETHUPOBATh MH(POPMAIUIO, MPEACTABICHHYIO B
Tabnuuax, Ha Juarpammax, rpaukax, OTpa)xarollylo CBOWCTBA pealbHbIX MPOIECCOB
U SIBJICHUH; TMPEACTaBIATh HH(OPMALMIO C TOMOIIBI TabMUI] W JUarpamm;
WCCIIeIOBaTh CTaTUCTUYECKHE NaHHbIC, B TOM YUCJIE C MPUMEHEHHUEM TrpaduuecKux
METO/IOB U DJEKTPOHHBIX CPEICTB; TrpadUuecKd UCCIeI0BaTh COBMECTHBIE
HaOMIOJIEHUsT C TIOMOUIbIO  AHarpamm

pacceuBanud 1 JIMHEHOMN perpeccnu




YMeHue onepupoBaTh MOHATUSMHU: CIIyY4alHbI ONBIT M Cly4ailHOE COOBITHE,
BEPOATHOCTh  CIYYalHOTO  COOBITHSA; yMEHHE BBIYMCIATH  BEPOATHOCTh C
WCIOJb30BAHMEM TpaUYEecKHX METOJIOB; TNPHUMEHATh (OPMYIBI CIOXKCHHS U
YMHOXXEHHUSI BEPOSTHOCTEH, (HOpMyYITy TOJHOW BeposTHOCTH, Gopmyny beprysm,
KOMOMHATOpHBIE (DAaKThl U (POPMYJIBI; OLEHUBATh BEPOSITHOCTH PEATBHBIX COOBITHH;
YMEHHME OINEpUpOBaTh IOHATHSAMU:  ClydaiiHas  BEJIMYMHA, pacHpelesIeHue
BEPOSITHOCTEHM, MaTEMaTUYECKOE OKUJAHHUE, JUCIEPCUs U CTAaHAAPTHOE OTKIOHEHHE
CIIydallHOM BEJNMYMHBI, (QYHKIHMM pPACIpEAETCHUs] U IUIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeIbHOIO0 M HOPMAJbHOTO pacHpelesieHnii; YyMEHUE HCIO0JIb30BaTh CBOMCTBA
W3YYEHHBIX paclpeieNeHuil A pelieHHs 3a/1ad; 3HAKOMCTBO C MOHATUSMU: 3aKOH
OOJIBIINX YHCET, METO/Ibl BEIOOPOYHBIX MCCIEA0BAHNUN; YMEHUE IPUBOIUTE IPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJBLIMX YKCENT B MPUPOAHBIX M OOIIECTBEHHBIX SIBJICHHUSAX;
YMEHHE OIEepUpOBaTh MOHATUSMHU: COUYETAHUE, NEPECTAHOBKA, YHUCIO COYETaHUM,
YHCIIO MEePECTaHOBOK; OMHOM HbIoTOHA; yMEeHHE MPUMEHITh KOMOWHATOPHBIE (aKThI
U pacCyKJeHHusl JUIsl pellieHusl 3a/ay; OLIeHHWBAThH BEPOSITHOCTH peasbHbIX
COOBITH; COCTaBIISATh

BEPOSATHOCTHYIO MOJIENb U HHTEPIIPETUPOBATH NOJTyYEHHBIN PE3YIbTaT

YMeHue omnepupoBaTh MOHATHSAMHU: TOYKa, MpsMas, IJIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYMHA yIJla, INIOCKUW YroJ, IBYTPAHHBIN yroJl, TpEXTpaHHbIN YroJl,
CKpeIllMBAIOIINUECS MpsAMblEe, MapajuIebHOCTh U MEPHEHIUKYISIPHOCTb MPSMBIX U
IJIOCKOCTEH, yrojl MEXAy MNPsIMBIMHM, YTOJ MEXAY MNPSAMOM M IJIOCKOCTBIO, YroJ
MEXAY IUIOCKOCTSIMHM, PAcCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE MEXIY
MPSIMBIMU, PACCTOSTHUE MEXIY IJIOCKOCTSMHU; YMEHHE HCIIOJIb30BATh MPH pEIICHUU
3a/la4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUHU; YMEHHE OLEHHBATh pazMepbl
00BEKTOB OKPY)KAIOIIETO MHUPA; CTPOUTh MAaTEeMAaTUYECKHE MOJEIH C IOMOIIBIO
reOMETPUYECKUX TMOHATUI U

BCJIMYMH, p€IIaTb CBA3aHHBIC C HUMH IIPAKTUYCCKUC 3a1a9n

10

YMeHue omnepupoBaTh  MOHATUAMU:  IUIOIIAAb  QUIypsl, O0O0BEM  (QUIYpHI,
MHOTOTPaHHUK, MpPaBWIGHBIH MHOTOTDAaHHUK, CEYEHHE MHOTOIpaHHUKA, KyO,
napajiesnenunes, npu3Ma, nupamuia, Gurypa u mOBEpXHOCTh BpalleHUs, HUINH/D,
KOHYC, 1map, cepa, miomans cepsl, MIoLaas MOBEPXHOCTH MUPAMUAbI, HPU3MBL,
KOHyca, IWIMHApa, 00BEM KyOa,

IpsAMOYT'OJIbHOTO TIapaJuieJICnUuIieaa, MUpaMubl, MIPU3MbI, HOUIHWHAPA,




KOHYCa, 111apa, pa3BEPTKA MOBEPXHOCTH, CEYCHUS KOHYCAa U LUIIUHAPA, 1apaJuIeIbHbIE
OCH WJIM OCHOBAHHWIO, CEYEHHUE MIapa, IIIOCKOCTh, Kacaromascs cdepsl, HUIMHIPA,
KOHYyCa; YMEHHE CTPOUTh CEYCHHE MHOTOIpaHHMKA, W300pa’kaTh MHOTOTPAHHUKH,
GUrypel W TOBEPXHOCTH BpAIICHUS, HX CEUEHHUS, B TOM YHCIE C MOMOIIBIO
SIIEKTPOHHBIX CPEJACTB; YMEHHE IPHMEHSATh CBOWCTBA T'E€OMETPUYECKUX (QHTyp,
CaMOCTOSTENIEHO  (POPMYIHpPOBATh OMNpPEACICHUSI H3y4aeMbIX (QHUTYp, BBIABUTAThH
TUIOTE3bl O CBOWMCTBAaX M NpPU3HAKaX T'€OMETPHUYECKHX (UTYp, OOOCHOBHIBATH HIIU
OTpOBEpraTh HWX; yMEHHE IMPOBOJUTH KiIacCHU(UKAMIO (QUTYp 10 pPa3IUnYHBIM
MPU3HAKaM, BBINOJHATh HEOOXOIUMbIE JOINOJHUTEIbHbIE

MTOCTPOCHUS

11

YMeHne omnepupoBaTh TOHATHAMHU: JBI)KEHHE B MPOCTPAHCTBE, MapaUICIbHBINA
MePEeHOC, CUMMETPHS Ha IUIOCKOCTH M B TPOCTPAHCTBE, TOBOPOT, MpeoOpa3oBaHUE
noao6usi, moJoOHbIe PUTYpBI; YMEHHE paclio3HaBaTh PaBHbIE U MOJ00HBIE (PUTYPHI, B
TOM YHCIIE B TIPUPOJE, MCKYCCTBE, APXHUTEKType; HCIOJIH30BATh T'€OMETPUYECKUE
OTHOIIEHWSI TIPU PEIICHUH 3a/1a4; HAaXOJUTh T€OMETPHUYECKHE BEIWYHMHBI (JIJIHHA,
yroJj, miomnaab, 00bEM) IpU PELIeHUH 3aad U3 APYruX y4eOHbIX MPEeIMETOB U U3
peambHON JKU3HU; YMEHHE BBIYHCISATH T€OMETPUYECKHE BEIMYMHBI ([UIMHA, YTOI,
IJI01aab, OOBEM, IUIOMIA[h TMOBEPXHOCTH), HWCHOJB3yS H3Yy4YCeHHBIE (HOPMYJIBI H
METO/bl, B TOM 4YHCIE: IUIOIIAAb TOBEPXHOCTH NHUPAMHU[BI, TMPHU3MBI, KOHYcCa,
OAIUHIpA, TUiomanb cdepbl; 00bEM Kyba, MPSAMOYroJBHOTO Tapajuieienunesa,
MUpaMHIbl, IPU3MBI, HMIMHIPA, KOHyca, IIapa; YMEHHUE HaXOJWTh OTHOUICHHE
00BEMOB

moA0OHBIX uryp

12

YMeHue omnepupoBaTh NOHSATHAMH: NPSMOYrOJbHAas CHCTEMa KOOPAWHAT, BEKTOD,
KOOPJIMHATHI TOUKH, KOOPJIMHATHI BEKTOpPA, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA
Ha YHUCIIO, PA3JIOKEHHE BEKTOpa N0 0a3ucy, CKaIsIpHOE MPOU3BEACHHE, BEKTOPHOE
NPOM3BENICHNE, YroJl MEXKAYy BEKTOpAaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIA H
KOOPJIMHATHBIM METOJ JUIA pEIICHHs] TEeOMETPUUYECKHX 3aJad M 334a4  JAPYTrux
y4eOHBIX

npeaMETOB

13

YmMmenue BLI6I/IpaTB NOAXOAAIIMKA MeTod JJIA peuiCHusd 3aaavuv, IIOHHUMAHUC
3HAYUMOCTHU MATCMATHUKU B HU3YYCHHUU IIPUPOIHBIX U O6H_ICCTBCHHBIX mponeccoB
n HBJ'IeHHfI; YMCHHUEC  PpacCllO3HABATb

MNpOsABJIICHUC 3daKOHOB MATCMATHKU B HUCKYCCTBC, YMCHHC IIPUBOINTH

IIPUMEPBl  MAaTEeMaTUYECKUX  OTKPBITMM  POCCHUHCKOM U  MHUPOBOU

MaTeMaTHUYEeCKOM HayKu




HEPEYEHD 2JIEMEHTOB COAEPXAHUA, ITPOBEPAEMbIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSA

Kox
1 Yucna 1 BBIYUCIICHUS
11 HarypaneHblie u nenslie yncna. [IpusHaku 1enuMoCcTy HebIX YUce
12 Panmonanbubie  uucnma. OOBIKHOBEHHBIE W JIECATHYHBIE JPOOHM, TMPOIIEHTHI,
' OECKOHEUYHBIC TICPUOINIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypajdbHOU creneHu. [leiicTBus ¢ apudpmMeTHyecKUMHU
' KOPHSIMH HAaTypaJIbHOHM CTENICHH
14 Crenens ¢ 1enslM nokasareneM. CTeneHb ¢ palluoHaIbHBIM NoKazareneM. CBoiicTBa
' CTCIICHU
L5 CHHyC, KOCHMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTeHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm gucia. JlecaTHIHbIE W HATYPATLHBIC JOTapUPMBI
JlelictBuTenbHble  yucia.  Apudmernueckue omnepanud ¢ JeHCTBUTEIBHBIMHU
1.7 yrcnamu. [Tpubnuxénnbie BEIYKUCICHHUS, TPaBUIa OKPYTJICHUS, MPUKHUJIKA U OLIEHKA
pe3ynbTaTa BEIUMCICHUH
1.8 [IpeobpazoBanue BeIpaKCHHIA
1.9 KommnekcHsie uncna
2 YpaBHEeHHS U HEPABEHCTBA
2.1 enwie u 1poOHO-palMOHATBHBIC YPABHCHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHHUS
24 [TokazarenbHbIe U TOTapUPMUUECKUE YPAaBHEHUS
25 Lenpie 1 qpoOHO-palMOHATBHBIC HEPABEHCTBA
2.6 HppanmonanbHble HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapUPMHUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpuyecKkrue HepaBeHCTBA
29 CucTeMBbl ¥ COBOKYITHOCTH ypaBHEHHUI 1 HEPABEHCTB
2.10 YpaBHEeHHUsI, HEPAaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia cucTeMbl THHEHHBIX ypaBHeHUN. OnpeenuTeNb MaTPUIIbI
3 OyHKMK U TpaduKu




Oynkius, crnocodbl 3amanus QyHkuu. ['padpuk Qynknum. B3aumuo oOpaTtHbie

3 ¢bynkuuu. Yétneie u HeuéTHble PyHkumu. [lepuommueckue GyHKunu
OOnacte ompesneneHuss W MHOXKECTBO 3HaueHWi GQyHkumu. Hymm QyHKum.
39 [IpoMexxyTKH  3HAKOTIOCTOSHCTBA.  [IpOMEKYTKM  MOHOTOHHOCTH  (DyHKIWH.
' MakcuMymMbl U MUHUMYMBI (QyHKOHH. HanmOospmiee ¥ HauMeHbIlee 3HAUYCHHE
(GyHKIMU HAa IPOMEXKYTKE
23 CreneHHasi (yHKIUS C HaTypalbHBIM M HEJIbIM MoKa3aTteneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOPHSI N-0if CTeTeH:
3.4 Tpuronomerpuueckue GyHKINHU, X CBOICTBA U IpadUKH
3.5 [TokazarenbHas u gorapupmuyeckas yHKIUU, UX CBONCTBA U TpaduKu
36 Touku paspeiBa. AcuMnTotel TpadukoB ¢yHkuuid. CoiicTBa  (YHKIMIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTenbHOCTH, CIOCOOBI 3aIaHUs ITOCIIEA0BATEILHOCTEN
3.8 Apudpmerrueckas u reoMeTprueckas nporpeccun. Dopmyina CII0KHBIX POIIEHTOB
4 Hauana marematndeckoro anaimmsa
4.1 [TpousBonas ¢pyakiuu. [Tpon3BoaHbIC 2IEMEHTAPHBIX (YHKITUN
[IpuMeHeHre TPOM3BOJHOW K HCCIECIOBAaHWIO (DYHKIMI HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. HaxoskeHrne HanOoJIbIIEero U HaMMEHBIIETO 3HaYeHUs: (YHKIIUU Ha
OTpe3Ke
4.3 IlepBooOpa3nas. MuTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHO3K€eCTBO, Onepaluy HaJl MHOXkecTBaMu. [{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHOCT
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHH1KH
74 Tena u MOBEPXHOCTH BpalllEHUS
7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

METOANYECKHE MATEPHUAJIBI IJI51 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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