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HOACHUTEJBbHASA 3AIIUCKA

PaGouast mporpamma yuebnoro kypca «I'eomerpus» 6a3oBoro ypoBHs ajs odyqaronmxcs 10 —
11 xmaccoB pa3paborana Ha ocHoBe @enepanbHOro ToCylapcTBEHHOIO 00pa30BaTEIBHOIO
CTaHJapTa CpeAHero oouero oOpa3oBaHUsA, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMUIA,
OPEeAbSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHMIO, W TPAIUIMI poccHiickoro oOpa3oBaHUS.
Peanmaunﬂ mporpaMmabl obecrieunBaeT OBJIAICHUC KIIIOYEBBIMHU KOMIICTCHIITUAMU, COCTABJIAIO MU
OCHOBY JUIS CaMOpPa3BHTHSI W HEMPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh OOMIEKYJIbTYPHOTO,
JIMYHOCTHOI'O Y MO3HABATCIIbHOI'O pa3BUTUA JIMIYHOCTU O6yanOIHHXC5I.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TE€OMETpUM Ha YpPOBHE CpeAHero oOumero ooOpa3oBaHUs
00yCJIOBJIEHA TPAKTUYECKON 3HAUMMOCTBIO METAIIPEAMETHBIX U MPEAMETHBIX PE3YJIbTaTOB 00 yUeHUs
reOMETpUH B  HANPABICHUM  JIMYHOCTHOTO  Pa3BUTHSA  oOydaromuxcs, (QopMHpOBaHUs
(YHKIHMOHAJIBHOM MaTEeMaTHYECKOH TI'PaMOTHOCTH, W3Y4YEHHsS JAPYTUX Y4YEOHBIX JUCLUIIIMH.
PazButne y oOywarommxcs IpaBWIbHBIX IPEACTAaBICHUM O CYIIHOCTM M IPOUCXOXKIAEHUU
reOMEeTpUYECKUX a0CTpaKIUil, COOTHOIIEHUH PEAJbHOrO U HACAIBHOI0, XapaKTepe OTPaKEHUs
MaTEeMaTUYECKON HAYKOM SIBJICHUH U IIPOLECCOB PEAIBHOIO MUPa, MECTE TEOMETPUHN B CUCTEME HAYK
U pOJIM MAaTEMaTH4YECKOI'0 MOJEIMPOBAHUS B HAYYHOM IMO3HAHUHM U B IPAKTHKE CIIOCOOCTBYET
(OpMHUPOBAHUIO HAYYHOI O MUPOBO33PEHMSI YUALIUXCSl, & TAKXKE Ka4€CTB MBIIIIEHUS, HE00XOJUMBIX
JUIs aJianTaluy B COBPEMEHHOM OOLIECTBE.

I'eomerpusi sBnsieTcss OAHMM U3 0a30BBIX MPEIMETOB HAa YpPOBHE CpEIHEro OOIIero
00pa3oBaHMsl, TaK KaKk 00€CIeunBaET BO3MOXKHOCTh N3Y4E€HHUS KaK JUCIHUIIINH €CTECTBEHHO -HaYYHOI
HAIpPaBJIEHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbllieHHE, (GOPMUPYEMOE MPU U3YYEHUH 00Y4YarOIUMUCS MOHATHIHHBIX OCHOB
IF€OMETPUU U MOCTPOEHUU LIENOYKH JIOTUYECKUX YTBEP)KIEHUI B XOJ€ PEIIEHUS] T€OMETPUUECKUX
3a/1a4, yMEHHUE BBIIBUTATh U ONIPOBEPraTh THIIOTE3bI HETOCPEACTBEHHO M CIOIb3YOTCS IIPU PELLIEHU T
3a/1a4 €CTECTBEHHO-HAYYHOr'0 LIMKJIA, B YACTHOCTU U3 Kypca (pU3MKH.

YMeHHne OpHEHTHPOBATHCA B IPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX 00JAaCTAX
JeSITeIbHOCTU 4enoBeka. OpHeHTallls 4YeloBEeKa BO BPEMEHU M IIPOCTPAHCTBE — HEOOXOIUMOE
YCIIOBUE €r0 COLMAJIbHOTO ObITUS, (pOpMa OTpa)kKeHHsI OKPYKAIOLIEro MUPA, YCIOBUE YCIEIIHOIO
MO3HAHMS U aKTMBHOI'O IpeoOpa3oBaHus 1€l CTBUTENbHOCTH. OniepupoBaHye NPOCTPAHCTBEHHBIMU
obOpa3amu O0ObEAMHSIET pa3Hble BUJbl y4eOHOM U TPYIOBOM AESITENBHOCTH, SIBISETCA OAHUM U3
po(eCCHOHAIbHO BaXKHBIX Kau€CTB, [I09TOMY aKTyaslbHa 3a7a4a (JOpMUPOBaHUS y 00ydaromuXCs
IPOCTPAHCTBEHHOI'0 MBINUIEHUS KaK Pa3HOBHUJHOCTU OOPa3HOIO MBILIUIEHHUS — CYIIECTBEHHOIO
KOMIIOHEHTA B MOATOTOBKE K MPAKTUYECKON J1€ATEIbHOCTH 110 MHOI'MM HaIlPaBJICHUSM.

Llenb ocBoeHus nporpammbl yueOHoro kypca «I'eomeTpusi» Ha 0a30BOM ypOBHE 00Yy4YeHHUS —
o0mieoOpa3oBaTeibHOE W OOIICKYJBTYPHOE pPa3BUTHE OOYYAKOIIMXCA Uepe3 oOecrnedcHue
BO3MO)XHOCTH TNPHOOPETEHHs] M HUCIOJIb30BAHUS CHUCTEMAaTHUECKUX T'€OMETPUYECKMX 3HAHUH U
JeUCTBUH, crenu(pUUIHBIX T€OMETPHH, BO3MOXHOCTH YCIIEHIIHOTO MPOJOJKEHUS 00pa3oBaHUs MO
CIELUAIHOCTAM, HE CBSI3aHHBIM C IIPUKJIATHBIM HCII0JIb30BAHUEM T€OMETPHUH.

[TporpammMa o reomeTpuu Ha 0a30BOM YpOBHE NpenHa3HaueHa [yl 00y4aroluxcs CpeaHen
IIKOJNBI, HE MWCHBITHIBABIIMX 3HAYUTEIBbHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOIO OOIIEro



oOpazoBanms. Takum oOpa3zom, oOydaromecs Ha 0a30BOM ypOBHE JOJDKHBI OCBOUTH OOIIWE
MaTeMaTUYECKUE YMEHUS, CBA3aHHbBIE CO CIEUU(UKON MeOMETPUH U HEOOXOAUMBIE JUISl )KU3HU B
coBpeMeHHOM oOmiectBe. Kpome 3TOro, oHM HMMEIOT BO3MOXXHOCTb HU3YyYUTh TF€OMETPHUIO Oojee
riy0oOKo, eciu B JajdbHEWIIeM BO3HUKHET HEOO0XOJUMOCTh B TE€OMETPUUECKHX 3HAHUSIX B
npodeccuoHaNbHOM NS TEIbHOCTH.

JlocTI)KeHUE 11eJIi OCBOEHHUSI IPOrpaMMbl 00ECIEYMBAETCSl PEIIEHHEM COOTBETCTBYIOIIMX
3anay. [lpuopureTHeiMu 3amayamMu ocBoeHus Kypca «['eomerpum» Ha 6azoBoMm ypoBHe B 10—11
KJlaccax SIBJISIFOTCSI:

e (opmupoBaHHe NMPEICTaBICHUS O TEOMETPUHU KaK YaCTH MUPOBOI KYJIbTYphl U OCO3HAHHE

€€ B3aUMOCBSI3U C OKPY’KAIOIUM MUPOM;

e (opmupoBaHHE MMPEACTABICHUSI O MHOTOI'PaHHUKAX M TEJIaX BPAIIECHHS KaK O BaXKHEHIINX
MaTEeMaTHYECKUX MOJEINSIX, IMO3BOJSIONIMX ONKCHIBATE W H3ydaTh pPa3HbIC SBICHUS
OKPY’KaIOILEro MUpa;

e (opmupoBaHWEe yMeHHs pacliO3HaBaTh Ha YEpPTEXKaX, MOJCISAX H B PEATbHOM MHpE
MHOT'OI'PaHHUKH U TeJa BpallleHus;

e OBJaJEHUE METOJaMHU pEIIeHHS 3aJa4 Ha T[OCTPOSHHS Ha  H300pakeHUIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHHe yMEHHUS OMEPUPOBATH OCHOBHBIMU MOHSATUSMHU O MHOTOI'PaHHUKAX U TeNax
BpAIICHUS M UX OCHOBHBIMH CBOMCTBAMU;

® OBJAJ€HUE AJITOPUTMAMHU pEUICHHs OCHOBHBIX THUIIOB 3aj1ay; (OPMHpPOBAHUE YMEHHUS
MPOBOANTh  HECIOXKHBIE  JOKa3aTelbHbIE  PACCY)KIEHUS B  XOA€  pelleHus
CTepEeOMETPHYECKHX 337124 U 337124 C MPAKTUYECKUM COJEPKAHUEM;

e pa3BUTHE UWHTEIJIEKTYyallbHBIX W  TBOPYECKHUX  CIIOCOOHOCTEW  OOydarommxcs,
MI03HABATEIFHOW aKTUBHOCTH, UCCIIEIOBATENIFCKUX YMEHUN, KDHTUYHOCTH MBIIIJICHUS

e (opmupoBanue QYHKIHOHAILHONH TPAMOTHOCTH, PEIIEBAHTHOW TEOMETPHH: YMEHHE
pacrio3HaBaTh MPOSBIIEHUS T€OMETPUUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pCAbHBIX JKU3HCHHBIX CHUTYalMsIX M TNPUH HM3YYECHUH JPYTHX YYCOHBIX MPEIMETOB,
IPOSIBJICHUSI 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (OPMYIIMPOBATH UX HA SI3BIKE TEOMETPHUHU
U CO3/aBaTh T'€OMETPUYECKHUE MOJIENIU, TPUMEHSITh OCBOCHHBIM reOMeTpUYECKUi anmapar
JUId pelieHus] MPaKTUKO-OPHUEHTHPOBAHHBIX 3aJlady, HHTEPIPETUPOBATh U OI[EHUBATh
HOJy4YEHHbIE PE3YyIbTaThI.

OTnuuuTensHOH 0COOEHHOCTHIO MPOrPaMMBI SIBISIETCS] BKIIOYEHUE B KYpC CTEPEOMETPUU B
HayaJle ero M3y4eHHus 3ajay, peliaeMblX Ha YpOBHE HMHTYHTHBHOI'O MO3HAHUS, U ONpPEAeIIEHHBI M
o0pa3oM opraHu3oBaHHas paboTa HajJ HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOrO U
MPOCTPAHCTBEHHOT'O MBIIIJIEHUS, CTUMYJIMPYET MIPOTEKaHNE HHTYUTHBHBIX IIPOIIECCOB, MOTUBHPYET
K JaJbHEHIIeMy H3y4eHHIO TIpeIMeTa.

[Ipennmourenne OTHAETCS HAIVIAJHO-KOHCTPYKTMBHOMY METOLy OOy4eHHs, TO €cCTb
TEOPETUUECKUE 3HAHMS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TIPAKTUYECKON
JesITeNIbHOCTU. Pa3BuTHE MPOCTPaHCTBEHHBIX MPECTABICHUN y ydallMXCcs B Kypce CTEpEOMETPUHU
OPOBOAUTCS 3a CUET pEIIeHUs 3a7ad Ha CO3/aHHE MPOCTPAHCTBEHHBIX OOpa3oB M 3ajady Ha
ONEepUpPOBAaHUE MPOCTPAHCTBEHHbIMU oOpazamu. Co3naHue obOpaza MPOBOIUTCS C OMOpPOM Ha
HarJIsAHOCTh, @ OIIEpUPOBAaHUE 00Pa3oM — B YCIIOBHUSIX OTBJICUEHHS OT HATJIAHOCTH, MBICIEHHOT O
M3MEHEHUS €ro HCXOJHOTO COACPKAHMSL.

OcHOBHbIE  colepkaTenbHble JHUHUM  Kypca «l'eomerpum» B 10-11  k;maccax:



«MHuororpanHukmn», «IIpsMble U MIOCKOCTHM B MpocTpaHCTBe», «Tema BpameHus», «Bekropsl u
KOOPJIMHATHI B TpOCTpaHCcTBe». DOpMUpOBaHHE JIOTMUECKUX YMEHUN paclpenensieTcsl He TOJIbKO 110
CoZIepKaTeNIbHBIM JIMHUSAM, HO U 110 TO/1aM 00y4eHHUs Ha YPOBHE CPEIHEro 00 1Iero oopa3oBaHusl.

ConepxaHue 00pa3oBaHusl, COOTBETCTBYIOLIEE IPEIMETHBIM pe3yIbTaTaM OCBOEHUS padoueit
IporpamMMbl, pacHpeneia€HHbIM 0 rojaM O0y4YeHHs, CTPYKTYPUPOBAHO TakUM 00pa3oM, YTOOBI
OBJIaJICHHE T'€OMETPUUECKUMHU TMOHATUSIMHU U HaBBIKAMHM OCYIIECTBJISUIOCH IMOCIEAOBATEIbHO U
MOCTYNAaTeIbHO, C COOIOIEHNEM MPUHIIUIA TPEEMCTBEHHOCTH, YTOOB! HOBBIE 3HAHUS BKJIIOYAINCH
B OOIIYI0 CHCTEMY IF€OMETPHYECKHX IpEACTAaBJICHUN O0ydalolUXcs, paclmpsis U yriyousss eé,
00pa3ys MPOYHbIE MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuyenue reomerpun otBoauTcs 2 yaca B Henemo B 10 kiacce u 1 yac B Henemo B 11
KJIacce, BCEro 3a JBa roja o0yueHus - 102 yueOHbIX yaca.



COILEP KXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ NJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATUS cTepeomMeTpuu. Touka, npsmasi, IIOCKOCTb, IPOCTpaHCcTBO. [loHsATHE 00
AKCHOMAaTUYECKOM IIOCTPOEHUU CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anMHOEe pacrnosiokeHHe MNpsSIMBIX B MPOCTPAHCTBE: IMEPECEKAONIMECs, MapajyieibHblE M
ckpenmBaromuecss npsameie. [lapamuienbHOCT, NpPSAMBIX M IJIOCKOCTEH B IPOCTPAHCTBE:
napajuieibHble MPSIMbIE B IPOCTPAHCTBE; NapaJLIEIbHOCTh TPEX MPSAMBIX; NAPAIIEIBHOCTD MPSIMOM
U IJIOCKOCTH. YTJIbl C COHAIPaBICHHBIMH CTOPOHAMH; YroJl MEXIY HPSIMBIMH B ITPOCTPAHCTBE.
[TapannenpbHOCTh MJIOCKOCTEH: MapajulesibHble MIOCKOCTH; CBOMCTBA MApaJuICNIbHBIX IJIOCKOCTEH.
[Ipocreiiime npocTpaHCTBEHHbIE (GUIypbl Ha IUIOCKOCTH: TeTpa’ap, KyO, mHapajulelenumnen;
MIOCTPOCHUE CEUEHUM.

[lepneHAMKYJISPHOCTD NPSAMON U IUIOCKOCTHU: NEPIEHIUKYJIISIPHBIE NIPSAMBIEC B IPOCTPAHCTBE,
IPsIMBIE TIAPAJUIEIbHBIC U IIEPIEHAUKYJISIPHBIE K IIIIOCKOCTH, IIPU3HAK IEPIIEHIUKYIIIPHOCTH IIPIMOU
U IJIOCKOCTH, TeopeMa O NPsMOM NEepPHEHAMKYJISPHOM INIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ
MEXAY MNpPAMOW M IUIOCKOCTBIO; JBYTPaHHBIM yroj, JIMHEWHBIA YroJl JBYTPaHHOIO yrJa.
[lepnieHIMKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKU JO IJIOCKOCTH, PACCTOSHUE OT MPSIMOU 10
IUIOCKOCTH, MPOEKUMsT (GUrypbl Ha IJIOCKOCTh. IleprneHauKkynspHOCTh IJIOCKOCTEH: HpH3HAK
MEePHEHIUKYJIIPHOCTH IBYX IIOCKOCTe. Teopema o TpEX meprneHauKyispax.

MHOrorpaHHUKH

[ToHsiTHE MHOTrOrpaHHNKA, OCHOBHBIE 3JIEMEHThl MHOIOTPaHHUKA, BBIITYKJIBIE U HEBBITYKJIIbIE
MHOTOI'paHHUKH; pa3BEpPTKa MHOrorpaHHuka. [Ipusma: N-yronbHas nmpusMa; I'paHH U OCHOBAHHS
IPU3MBL; IpsIMas ¥ HaKJIOHHAs TPU3Mbl; 0OKOBAas U MOJIHAs TOBEPXHOCTh pu3Mbl. [lapamnenenunen,
NPSIMOYTOJIbHBIN TMapajuiesenunen U ero cpoicrsa. Ilupamuaa: N-yronpHas nupamuja, T'paHd U
OCHOBaHUE IMHPaMMJIbl; OOKOBas M IOJHAs MOBEPXHOCTb NUPAMMJIbI, MpaBUJIbHAS M ycCeuEHHas
nupaMua. DJIEeMEHThl IPU3Mbl U TupaMuibl. [IpaBuibHbIE MHOIOIPaHHUKH: TOHSATHE IPaBUIBHOTO
MHOIOIPaHHUKA; IpaBUjbHAs MpU3Ma W TMpaBWIbHAs NUPaMUJa; [PABWIbHAs TPEYroJIbHAs
NUpaMUJa ¥ IPaBUIBHBINA TeTpasap; KyO. [IpencraBienne o npaBuIbHbIX MHOIOIPAHHUKAX: OKTa’Ip,
nofekasap ¥ ukocasap. CedeHus NpuU3Mbl U TUPAMUBI.

CuMMmeTrpuss B HIPOCTPAHCTBE: CHUMMETPHS OTHOCHTENIBHO TOYKH, HPSIMOM, IUIOCKOCTH.
DneMeHTbl CHMMETPHUHU B ITMpaMUax, Napajjielienuneiax, IpaBuibHbIX MHOTOTpaHHUKAX.

Brruucnenune smeMeHTOB MHOTOTPaHHUKOB: p&Opa, auaroHanu, yribl. [lmomans GokoBOit
HOBEPXHOCTH U MOJHON MOBEPXHOCTU MPSIMOM MPU3MBI, IIJIOLIA/lb OCHOBAHUH, Teopema 0 O0KOBOMH
MOBEPXHOCTH MpAMON npu3Mmbl. Ilnomans GOKOBON MOBEPXHOCTM M IMOBEPXHOCTH IMPaBHUIbHON
NUpPaMUJIbl, TEOpEMaA O IUIoIAau yceu€HHoM nupamuabl. [lonsatue 06 o6béme. OOBEM NUpPaMuIbI,
IIPU3MBI.

ITono6usle Tena B mpocTtpaHcTBe. COOTHOLIEHHS MEXAY IUIOIIAASIMH IOBEPXHOCTEH,
00bEMaMu HOAO0OHBIX TEIL.

11 KJIACC

Tena Bpamenust



[unuaapuyeckass MOBEPXHOCTh, OOpasylonme NUIMHAPUYECKOW IOBEPXHOCTH, OCh
LWIMHIPUYECKOM oBepXHOCTH. LlnnnHap: ocHoBaHuUS 1 OOKOBas MOBEPXHOCTb, 00pa3yrolas 1 och;
IUI0111a]1b OOKOBOM M IIOJHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 0Opa3ylolive KOHMYECKOH IMOBEPXHOCTH, OCh M BEpIIMHA
KOHHUYECKOH nmoBepxHocTu. KoHyc: ocHOBaHME U BeplIMHa, 00pa3yrolas 1 0Cb; IJI01aAb O0KOBOI U
MOJIHOM TIOBEPXHOCTH. Y CEUEHHBIM KOHYC: O0pa3ylolIe W BBICOTa; OCHOBaHMS M OOKOBas
MOBEPXHOCTD.

Cdhepa u map: meHTp, paauyc, AuameTp; IJIoLIalb IMOBEPXHOCTH cdepbl. B3aumuHoe
pacronoxeHue cepsl U MIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe; MmIommaas chepsl.

N3o06paxenue Ten BpalleHNus Ha MIOCKOCTU. Pa3BEpTka UIMHIpa U KOHYca.

KomOunanuu ten BpaleHusi ¥ MHOIOIPaHHUKOB. MHOTOTpaHHUK, OMMCAHHBINA OKOJIO CQephl;
cdepa, BucaHHasi B MHOTOI'PaHHUK, WM TEJIO BpallleHHs.

[Tonsitue 00 o0BEMe. OcHOBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
IPSAMOYTOJILHOTO NapaieNenumnena u ciaeactsus u3 He€. O0bEéM 1umHApa, kKoHyca. O0béM mapa u
Iom@Ab CPepshl.

[TonoOHble Tena B mpocTpaHcTBE. COOTHOLIEHMSI MEXKAY IUIOMIAJAMU TOBEPXHOCTEH,
00bEMaMU MOI0OHBIX TEJ.

Ceuenust HuIMHIpa (MapasuieabHO U IEpHEHINKYIIIPHO OCH), CeUEeHUs KOHYca (ITapajiesibHOoe
OCHOBAHUIO U MPOXO/AIEE Uepe3 BEPIINHY), CEUEHUs 11apa.

BekTOopbI M KOOPANHATHI B IPOCTPAHCTBE

BekTop Ha niockocty U B npocTpaHcTBe. CI0KEHHE W BBIUMTAHME BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha 4ucio. PaszioxeHue BekTopa No TpEM HEKOMIUIAHApHBIM BekTopam. IlpaBuio
napajuienenunena. Pemenue 3agad, CBsI3aHHBIX C MPUMEHEHUEM IPAaBWII JEUCTBUN C BEKTOPaMH.
[IpssmoyronbHas cucrema KoopAauHAT B npocTpancTBe. Koopannatel Bektopa. [Ipocreiimme 3agaun
B KOOpAMHATaX. YTroJ MeXIy BekTopamu. CKaJsipHOE MPOU3BEACHNE BEKTOPOB. BhIdnciienue yrios
MEXY MPSIMBIMU U TITOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIN METO/I IPU PELIEHUH T'€OMEeTPUYECKUX
3azad.



IIJTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHHS MPOrpaMMbl ydeOHoro mpenmera «MateMaTukay
XapaKTEPU3YHOTCS:

I'paxxnanckoe BocnuTaHue:

C(OPMUPOBAHHOCTBIO  TPAXJAHCKOMW TO3ULIMM  OOy4aromerocss Kak akTHUBHOIO U
OTBETCTBEHHOI0 4JieHa POCCHIICKOro oOIIecTBa, MpEICTaBIEHHEM O MaTEMaTHYECKUX OCHOBax
(GYHKITMOHUPOBAHUS PA3JIMYHBIX CTPYKTYP, ABJICHUHN, POIETYP T'PAKIAHCKOT0 001ecTBa (BIOOPHI,
OIPOCHI U TP.), YMEHHUEM B3aMMOJICHCTBOBATh C COIIMAIILHBIMA MHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIIUSAMH ¥ Ha3HAYCHUEM.

I[laTpuoTHYeckoe BOCIUTAHUE:

c(OpMUPOBAHHOCTBIO POCCUICKON I'pakIaHCKON HMIEHTUYHOCTH, YBAXXEHUS K MPOLUIOMY U
HACTOSIIIIEMY POCCHICKOM MaTEeMaTHKU, LIEHHOCTHBIM OTHOIIEHHEM K JOCTHXKEHHMSIM POCCUUCKHX
MaT€MATUKOB M POCCHUKCKOM MAaTeMaTUYECKOW IMIKOJIbI, K HCIOJIb30BAHUIO ATUX JOCTH)KCHUH B
JIPYTUX HayKaX, TEXHOJOTHUAX, chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

OCO3HAaHUEM  JYXOBHBIX IIEHHOCTEH  POCCHUICKOrO Hapoaa; CHOpPMHUPOBAHHOCTBHIO
HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO IMOBEICHHS, CBSI3aHHOIO C MPAKTHYECKUM IMPUMEHEHHEM
JOCTHKEHUM HAyKH U JEATEIbHOCTBIO YYEHOr0; OCO3HAHHMEM JIMYHOIO BKJAJA B IOCTPOCHHE
YCTOWYMBOT'O OYIyIIETO.

JcTeTHYecKOe BOCIIUTAHHE:

ACTETHYECKUM OTHOIIEHUEM K MUY, BKJIIOYAs ICTETHKY MAaTEMATUIECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJay, PEIICHUH, PAacCyXIEHUH; BOCHPUUMYHUBOCTHIO K MaTEeMaTHUYECKUM acHeKTaM
Pa3TUYHBIX BUIOB UCKYCCTBA.

duznyeckoe BOCIIUTAHME:

cOpMUPOBAHHOCTHIO YMEHUS TPUMEHAITh MATEMATHUECKHUE 3HAHUS B UHTEPECAX 30POBOTO U
Oe3omacHOro oopasa KU3HH, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 310POBBIO (340pOBOE MUTAHHUE,
cOaaHCUpPOBaHHBIN PEXKUM 3aHATUHN U OTAbIXA, PEryJsipHas (U3NUecKasi aKTUBHOCTB); (PU3UUECKOT O
COBEPILIEHCTBOBAHUS, IPU 3aHATHSIX CIIOPTUBHO-03/I0POBUTENBHOM 1€ TEIbHOCTHIO.

TpynoBoe BocuTaAHHUE:

TOTOBHOCTBIO K TPYY, OCO3HAHHUEM IIEHHOCTU TPYA OO0 ; MHTEPECOM K Pa3IMUHbIM cepam
npodeccuoHanbHON JeATETbHOCTH, CBA3AHHBIM C MAaTEMAaTUKOW M €€ MPHIOKEHHUSIMH, YMEHUEM
COBEpIIATh OCO3HAHHBIN BHIOOp Oyaymiel mpodeccruu U peaim30BbIBaTh COOCTBEHHBIE KU3HEHHBIE
IUTaHbl; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTEMAaTHYECKOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO HA
MPOTSHKEHUU BCEH KM3HU; TOTOBHOCTHIO K aKTMBHOMY YYaCTHUIO B PEUICHUU MPAKTUYECKUX 3a7a4
MaTEMaTUYECKON HaIIPABICHHOCTH.

JKOJIOTHYECKOE BOCIIUTAHHE:

COPMUPOBAHHOCTBIO OIKOJIOTMYECKOW KYJIbTYpbl, MOHMMAaHHUEM BIHUSHHUS COIHAJIBHO-
HSKOHOMHMYECKUX IMPOLIECCOB HA COCTOSHHUE NPUPOJAHOW U COLUUAIBHOM CpeIbl, OCO3ZHAHUEM
r100aJpHOr0 XapaKkTepa dKOJIOTHYECKHX Mpo0iieM; OpueHTaIlel Ha PUMEHEHUE MaTeMaTHUECKUX
3HAHMH JJIS pelIeHus 3a7a9 B 00JIACTH OKPYXKAIOIIEH Cpellbl, TIIIAHUPOBAHUS MTOCTYIIKOB U OLICHKH
MX BO3MOKHBIX MOCIEACTBUN I OKPYKAIOIIEN CPENBL.



IleHHOCTH HAYYHOT'O IIO3HAHMSA:

c(OpMUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOM MPaKTUKH, IOHUMAaHUEM MaTeMaTU4YECKON HaAyKH Kak cephl 4eloBeuecKon
JIeSITEIbHOCTH, 3TAIIOB €€ Pa3BUTUS M 3HAUMMOCTH JUJIs1 pa3BUTHUS IUBUIM3ALUN; OBJIAJICHUEM SI3bIKOM
MaTeMaTUKM M MaTE€MaTU4YeCKOHM KYJbTYpOH KaK CpPEACTBOM IIO3HAHUS MHPA; TOTOBHOCTHIO
OCYILECTBJIATh IPOEKTHYIO M HUCCIIE0BATENBCKYIO AEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIE.

METAINPEAMETHBIE PE3YJIbTATBI

MeTanpeaMeTHbIe pe3yJbTaThl OCBOCHHUS MPOrpaMMbl y4eOHOro mpeaMera «MaTeMaTukay
XapaKTePU3YOTCSI OBJIaJICHHEM YHHUBEpCaTbHBIMU NnO3HABAM e/IbHBIMU oelicmsusmu,
VHUBEPCANbHOIMU — KOMMYHUKAMUBHbIMU — OCliCMBUAMY, — YHUBEPCANbHLIMU  DecyNAmMUSHbIMU
oeticmeusimu.

1) Vhusepcanvnvle noznasamenvhvle Oeiicmeus, obecneuusarom Gopmuposanue 6A306bix
KOCHUMUBHBIX NPOYECcco8 00yYarowuxcs (oceoenue Memooo8 NOZHAHUSA OKPYHCAIOWe20 Mupd;
npumMeHenue 102U4eCKUX, UCCIe008ameNbCKUX onepayuil, ymeHui pabomams ¢ ungopmayuei) .

ba3oBrble j1ornyeckune AeHCTBUA:
® BBIBINTH M XapaKTEPU30BATh CYIICCTBCHHBIC NPU3HAKKM MAaTEMAaTHYCCKUX OOBEKTOB,
MOHSTUH, OTHOWIICHUH MEKIY TOHATHAME; (OPMYIHPOBATH OIPENCICHUS IMOHSITHIA,
yCTaHABIIMBAThH CYIIECCTBEHHBIN NMPU3HAK KJIACCH(HUKAIMKM, OCHOBAHHS JIJIsI 0000IICHHS H
CPaBHEHUS, KPHTCPUH IMPOBOIUMOTO aHAJIH3a,;
® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPAHUTEIbHBIC U
OTpHIIATEeNbHBIC, EANHUYHBIC, YACTHBIC U OOIIHE; YCIOBHBIC;

® BBIBISTH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTHBOpEYHs B (pakTax,
JAHHBIX, HAOJIOJCHUSX W YTBEPXKACHHSX; INpeIlaraTh KPUTCPUU IS BBISBICHHS
3aKOHOMEPHOCTEN U MPOTUBOPEUNI;
e JleNlaTh BBIBOJBI C HCIOJH30BAHHWEM 3aKOHOB JIOTHKH, JIEAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJII0YE€HUH, YMO3aKIIOUeHNUH 11O aHAJIOTUH;

® [POBOJMTH CAMOCTOSITEIBHO JOKA3aTEeIbCTBA MATEMATHICCKUX YTBEPXKIACHUHN (MIpsIMbIe U
OT MPOTHUBHOTO), BHICTPAUBATh aPryMEHTAIHIO, TIPUBOJUTH MTPUMEPHl U KOHTPIPUMEPHL;
00OCHOBBIBaTh COOCTBEHHBIE CYKJICHUS U BHIBOJIBI,

e BBIOMpATH CIIOCOO pelIeHMs y4eOHOH 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEILIECHMUS,

BBIOMpaTh HAanOOJIee MOAXOA[IINHN C YIETOM CAMOCTOSITEIIFHO BBIICIICHHBIX KPUTEPHEB).
ba3oBrble ucciaegoBare/bCKHe 1eHCTBUA:
®  CIOJIb30BATh BOMPOCHI KaK MCCIEN0BATENHCKUI HHCTPYMEHT MO3HAHUS; ()OPMYINPOBAThH
BOIMPOCHI, PUKCUPYIOUIME TPOTUBOPEYNE, TPoOIeMy, YCTAaHABINBATh HCKOMOE U JIaHHOE,
(hopMUpOBaTH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHUE;

® TMPOBOAWTH CAMOCTOATEIbHO CIJITAHUPOBAHHBIA OKCIEPUMEHT, HWCCIEIOBaHHE TI0
YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHUYecKoro oObeKTa, SBJEHUS, IMpolecca,
BBISIBJICHHIO 3aBUCHMOCTEH MEXy 00bEKTaMU, SIBJICHUSIMH, TTPOIECCCAMH,

®  CaMOCTOSITEIbHO (OPMYIMPOBATH 0OOOIIEHUS M BBHIBOABI 110 pe3ysbTaTaM IMpPOBEAEHHOIO
HaOJIIO/IEHUs, MCCIIeIOBaHUS, OLIEHUBATh JIOCTOBEPHOCTh MOJIYYEHHBIX pPE3yJIbTaTOB,
BELIBOJIOB 1 000OIIEHHU;

® J[IPOrHO3UPOBATH BO3MOKHOC Pa3BUTUC MTPOLECCA, 4 TAKIKC BbIIBUI'aThb MPCAIIOJIOXKCHUS O



€Ir'o pa3BUTUHU B HOBBIX YCJIOBUAX.

Pa6ora c nundopmanueii:

BBISIBIISITH AepUIUTHl HH(POPMALINH, JaHHBIX, HEOOXOAMMBIX JIJIsI OTBETAa HA BONPOC U IS
peleHus 3a1a4u;

BBIOMpaTh MH(MOPMAIMIO W3 HCTOYHHKOB  PAa3MYHBIX THUIIOB, aHAJIW3UPOBATh,
CHCTEMAaTU3UPOBAaTh M MHTEPIPETUPOBATh HWH(GOPMAIMIO pa3IMYHBIX BHJIOB U (opM
Ipe/iCTaBICHNUS;

CTPYKTypupOBaThb  HMH(OpMAIUIO, MpPEACTaBIATH €€ B  pa3auuyHbIX  (opmax,
WO CTPHPOBATh T'paUuecKy;

OLICHMBATh HAA&KHOCTh HWHGOPMAIMM IO CaMOCTOATENBHO  C(OPMYIMPOBAHHBIM

KPUTEPHSIM.

2) Vhusepcanvhvie KOMMyHUKamMueHwle Oelicmeus, 00ecnevusaiom coopmuposaHHoOCmb

COUUAJIbHBIX HABbLIKOB 06)/1161}01/{41/{)(70}1.

OO01menune:

BOCIIPUHUMATh U (HOPMYIMPOBATh CYXKICHHS B COOTBETCTBHM C YCJIOBHSIMH U UEISIMHU
O6H.[€HI/IH; ACHO, TOYHO, 'PAMOTHO BBIPAKATh CBOIO TOYKY 3pCHUA B YCTHBIX U MMCbMCHHBIX
TCKCTAaX, JaBaTb MOACHCHHUA IO XOAY PCHICHUA 3ada4yr, KOMMCHTHUPOBATH HOHy‘lCHHBIﬁ
pe3yJIbTaT;

B XOJ¢ OOCYKIEHHs 3aJ[aBaTh BOIPOCHI MO CYIIECTBY OOCYXTaeMOW TEeMBI, IPOOIIEMBI,
pemaeMoﬁ 3aaa4M, BbICKA3bIBATh MACH, HALICJICHHBIC HA IMOUCK PCHICHUA; COIIOCTABJIATH
CBOHU CYXXICHHA C CYKACHUAMU APYTrUX YUYaCTHHUKOB JUaliora, O6Hapy)KI/IBaTB pas3iinuue u
CXOJICTBO TMO3UIIMI; B KOPPEKTHOW QopMe (GOpMyIMpOBaTh pa3HOIJIACHS, CBOH
BO3PaXKECHUS;

IMPECACTABJIATE PC3YyJbTAaThl PCHICHUA 3ada4d, 3KCIICPUMCHTA, HUCCICAOBAHUA, MPOCKTA;
CaMOCTOSITENIbHO BBIOMPaTh (GopMaT BBICTYIUIGHHS C YYETOM 3a/ay TPE3CHTAIHH |
0COOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBoO:

MMOHUMATh W WCIOJIb30BATh MPEHMYIIECTBA KOMAHIHON M MHAWBUAYAILHOW pabOTHI MPU
pelleHur y4eOHBIX 3ajad; MPUHUMAThH IIeJb COBMECTHOW JESITeIbHOCTH, IJIAHHPOBAThH
OpraHM3alMi0 COBMECTHOW pa0OThI, paclpenensaTb BHIbI padOT, J1OrOBapUBATHCS,
00CyXIaTh MPOIECC U pe3ysbTaT paboThl; 0000MaTh MHEHUST HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboOThl (0O0CYKIEHHs, OOMEH MHEHHUM, «MO3TOBBIC
IITYPMBD» U MHBIC); BEITIOJIHITH CBOIO YacTh pa0OTHI M KOOPAMHUPOBATH CBOH JICHCTBUS C
JIPYTAMU YJICHAMU KOMAaHJIbI, OI[CHUBATh KA4ECTBO CBOETO BKJaJa B OOIIUN MPOAYKT IO
KpUTEPUsIM, CHOPMYJIMPOBAHHBIM YIaCTHUKAMH B3aHUMOJICH CTBUSI.

3) Vuueepcanvuvie pecynamuenvie Oeticmeus, obecneuusaom Gopmuposanue cMulCI08bIX

YCMAHOBOK U IHCUZHEHHBIX HABBIKOE6 JTUYHOCMU.

Camoopranu3anusi:

COCTAaBJIATH IJIAH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIOCO0 pelieHus ¢ yaérom
UMEIOIINXCSL PECYPCOB 1 COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPHAHTHI PEIICHUH ¢ Y4ETOM HOBOM HH(MOPMAIUH.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMH MMO3HABATEIbHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JAEHCTBHIA
U MBICIHMTENBHBIX IPOIECCOB, MX PE3yJbTAaTOB; BIAJETh CIOCOOAMHU CaMOIPOBEPKH,



CaMOKOHTPOJIS IIPOIlecca M pe3yJibTaTa PEIICHUS MaTeMaTHIeCKON 3a/1auH;

® MPCIBUICTh TPYTHOCTH, KOTOPBIC MOTYT BO3HHUKHYTH TPU PCIICHWH 3aJ1aud, BHOCUTH
KOPPEKTUBEI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, JAHHBIX, HAWJICHHBIX
OomHOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OIICHUBATH COOTBETCTBUE PE3YJIbTATA I[EJIH M YCIOBUSAM, OOBSICHSTH IIPUIHHBI JJOCTHKCHHUS
WIA HENOCTI)KEHHUS PEe3yNbTaTOB JEATeIbHOCTH, HAXOAWUTh OIIMOKY, NaBaTh OIICHKY
npUOOPETEHHOMY OMBITY .

NNPEIMETHBIE PE3YJIBTATBI
10 KJIACC

OnepupoBaTh NOHITUSIMH: TOYKA, MPSMasi, INIOCKOCTb.

[IpuMeHSTh aKCHOMBI CTEPEOMETPUU U CIEICTBUS M3 HUX MPH PEHICHUH T'€OMETPUUYECKUX
3amad.

OnepupoBaTh NOHITUSIME: TAPAIDICIEHOCTD U IEPIICHIUKYISIPHOCTD MPSIMBIX U TIJIOCKOCTEH.

KnaccuduimpoBaTh B3aUMHOE PacloOIOKeHHE MPSAMBIX U IIIOCKOCTEH B MPOCTPAHCTBE.

OmnepupoBath MOHATUSAMU: ABYTPAHHBIN yroJl, TPaHU JBYTPAHHOTO YIJa, peOdpo IBYTpaHHOTO
yria; TMHEHHBINA YT ol ABYTPAHHOTO YIJIa; TpaJdyCHasi Mepa ABYTPAHHOT'O yIia.

OnepupoBarh MOHATHSMHU: MHOTOTPAHHHK, BBINYKJIBIA W HEBBINYKJIBI MHOTOTPaHHUK,
3JIEMEHTBHI MHOTOT'paHHUKA, PAaBUIILHBIA MHOTOTPAHHHUK.

Pacno3HaBaTh OCHOBHBIE BHUABl MHOTOTPAaHHUKOB (THpaMuia; MpH3Ma, MPSIMOYTOJbHBIN
napajiesenunesn, Kyo).

KnaccuduimpoBaTh MHOTOTpaHHHUKH, BRIOMpAst OCHOBaHUS IS Kiaccu(puKauu (BBITYKIbIe U
HEBBINTYKJIbIE MHOT'OIPaHHUKH, IPAaBWJIBHBIE MHOTOTPAHHHKHU; TMPSMbIE W HAKJIOHHBIC MPU3MBI,
napajuieenunesibl).

OnepupoBaTh NOHITUSIMH: CEKYIIasl INIOCKOCTh, CEYE€HNUE MHOTOT' PAHHUKOB.

OOBSCHATH PUHIIUIIBI TOCTPOCHUS CEUCHUIA, UCTIONB3YSI METOJ CIICIOB.

CTpouTh CEYCHHsSI MHOTOTPAaHHUKOB METOJIOM CJIC/IOB, BBIMOJHATH (BBIHOCHBIC) IUIOCKUE
YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEpXY, COOKY, CHU3Y.

Pemats 3a1aun Ha HAXOXKJIEHHE FEOMETPUUYECKUX BEUYMH MO 00pasliaM MM aliropuTMam,
MPUMEHS A U3BECTHBIE aHAIMTHYECKHE METOBI TP PELICHUH CTaHIAPTHBIX MAaTEMAaTUYECKUX 3a7a4
Ha BBIYUCIIEHUE PACCTOSHUIM MEXAY ABYMs TOUKaMH, OT TOUKH JI0 MPSAMOM, OT TOUKH J10 MIOCKOCTH,
MEXY CKPEUIMBAIOLIIMMHUCS MPSIMBIMH.

Pematp 3a1aun Ha HAXOXKJICHHE FEOMETPUUYECKUX BEIUYMH MO 00pasliaM WM aldropuTMam,
MPUMEHS S U3BECTHBIC aHAIMTHYECKIE METOBI TP PELICHUH CTAaHJAPTHBIX MaTeMaTUYECKUX 3aJa4
Ha BBIUKCIICHUE YTJIOB MEX/y CKPEIIMBAIOIINMUCS TPSMBIMU, MEXKAY MPSIMOU U IITOCKOCTHIO, MEKIY
IUIOCKOCTSMH, ABYTPAHHBIX YTIIOB.

Bbrancnsate 00bEMBI UM TUIOMIATU MOBEPXHOCTEW MHOTOIPAHHHUKOB (MpU3Ma, MUpaMuia) C
npuMeHeHueM (HOpMyJT; BBIUUCIISATh COOTHOIICHHS MEXKIY IJIOMIAIIMU MMOBEPXHOCTEH, 00hEMaMu
MOJOOHBIX MHOTOTDAHHHUKOB.

OnepupoBaTh NOHITUSIMH: CHMMETPHS B IPOCTPAHCTBE; IEHTP, OCh U TUIOCKOCTh CHMMETPHH;
IEHTP, OCh M IIOCKOCTh CUMMETPUHU (QUTYPHI.

W3Biiekath, mpeoOpa3oBBIBATE M UHTEPIPETUPOBATh MHOOPMAIUIO O MPOCTPAHCTBEHHBIX



reoMeTpudeckux Gpurypax, npeicTaBiIeHHYIO Ha YepTeXax U PUCYHKaX.

[Ipumensats reomerpuueckue (akTbl JJId  pEIIeHUs  CTEPeOMEeTpUYEecKHX  3ajad,
IPEANOoJaralouX HECKOJIbKO IIaroB PEIeHUs, €CJIU YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOH (opMe.

[IpumensATs mnpocTedmme NporpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKHX 3a/1a4.

[IpuBOANTH MpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEMN B MPUPOJIE U JKU3HHU, paCIIO3HABATh
IIPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATE MOJyYEHHbIE 3HAHWS Ha IPAKTUKE: aHAJIM3UPOBATh peajbHbIE CHUTyallud H
IPUMEHSTh U3yUEHHBIE TTOHSITHS B IIPOLIECCE MTOMCKA PELICHHUS] MaTeMaTHUYEeCKH cPOpMYITHPOBAaHHON
poOJieMbl, MOJIETTMPOBATh pPealibHbIE CUTYallMH Ha SI3bIKE T€OMETPHH, UCCIIe0BAaTh MOCTPOCHHBIE
MOJIEM C HCIIOJNB30BAHMEM T€OMETPHUECKHX IMOHATHM M TeopeM, ammapaTta ajireOpbl; periarhb
MPAKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOKJEHUEM I'€OMETPUY €CKUX BEJINYHUH.

11 KJIACC

OnepupoBarh MOHSITHSIMH: HJIMHAPUYIECKAS MOBEPXHOCTh, 00Pa3yOIIUe HUIHHIPHISCKON
MOBEPXHOCTH; IIWIMHIP; KOHUYECKAasl TOBEPXHOCTh, 00pa3yroIne KOHHIECKOM MTOBEPXHOCTH, KOHYC;
chepudeckasi MOBEPXHOCTb.

PacnioznaBath Tena BpameHus (UIMHAP, KOHYC, cdepa u map).

OOBACHATH C10COOBI MOTYUYEHUSI TEJl BpalllEHUSI.

KnaccuduimpoBats B3auMHOE pacmioiockeHue chepbl U MIOCKOCTH.

OmnepupoBaTh TOHSTHSIMHU: IIAPOBOM CErMEHT, OCHOBAaHHE CETMEHTAa, BBICOTA CETMEHTa;
IapOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJI0SI, BEICOTA IIAPOBOTrO CJIOS; IIAPOBOM CEKTOP.

Bbruauciate 00BEMBI M TUIOMIAM TTOBEPXHOCTEH TN BpAIICHHS, TEOMETPUYECKHX Tell C
npuMeHeHueM (HopMyil.

OnepupoBath MOHATHSIMH: MHOTOTPAHHUK, BITMCAHHBIA B C)epy U ONMMCAHHBIN OKOJIO chepsr;
cdepa, BiucaHHasi B MHOTOI'PaHHUK WJIH TEJIO BPAICHUSI.

BBMHCIATE COOTHOIICHUS MEXKIY TUIOMIAIMH ITOBEPXHOCTEH U 00BEMaMH TTOAOOHBIX TET.

N3o0paxaTh u3ydaemMbie QUTYpPHl OT PYKH H C TPUMEHEHHEM TMPOCTHIX YEPTEKHBIX
WHCTPYMCHTOB.

BrimonHATh (BBIHOCHBIE) TIJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUI
CBEpXY, COOKY, CHU3Y; CTPOMTH CE€UEHUS TEJ BPaIlCHHS.

W3Biiekath, MHTEPIPETHPOBATH U IMPEOOpa3oOBbIBaTh MHOOPMAIUIO O MPOCTPAHCTBEHHBIX
rEOMETPUYECKUX (PUTYpax, MPEICTABICHHYIO HA YePTEKAX U PHCYHKAX.

OmnepupoBaTh NOHITHEM BEKTOP B IPOCTPAHCTBE.

BBITIOTHATE AEHCTBUS CII0KEHUSI BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOXKCHHUSI BEKTOpa HA
YHCI0, O0BSACHITH, KAKUMHU CBOHCTBAMH OHU 00JIa/IalO0T.

[IpuMeHsTH paBUIIO Mapasiesenumnesaa.

OnepupoBarh MOHITHSIMH: JI€KAPTOBBl KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yrol MEXKAY BEKTOPaMH, CKaIIpHOE
MPOU3BEICHIE BEKTOPOB, KOJUIMHEAPHBIE U KOMITJIAHAPHBIE BEKTOPBI.

HaxomuTh cymMMy BEKTOPOB U MPOM3BEICHHE BEKTOpA Ha YHCIO, YIOJl MEXKIy BEKTOpamH,
CKaJISIPHOE MPOU3BEACHUE, PACKJIABIBATH BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOpaM.

3a/aBaTh INIOCKOCTh YPaBHEHUEM B JICKAPTOBOW CHCTEME KOOPIUHAT.



[TpumensaTs reomerpuueckue (akTbl JJId  pelIeHHs  CTepEeOMEeTPUYECKUX  3ajad,
IPEANOoJaralouX HECKOJIbKO IIaroB PEIEHUs, €CJIU YCIOBUS IPUMEHEHUS 3a/1aHbl B SBHOM (opMe.

PemaTte npocreiilime reoMeTpu4YeCKUE 3aladyd Ha INPUMEHEHUE BEKTOPHO-KOOPAMHATHOT O
METOAA.

Pemate 3amaunm Ha [10Ka3aTEIbCTBO MAaTEMAaTUYECKUX OTHOLIEHWH W HAaXOXKJIEHHE
reOMETPUYECKUX BEJMYMH 10 00pa3laM WM aJropuTMaM, MPUMEHSSI U3BECTHbIE METOIbl IPH
PELIEHUH CTAHIAPTHBIX MaTEMATHYECKUX 3a4a4.

[IpumeHsATs mnpocTedmme NpOorpaMMHBIE CPEICTBA M DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKHX 3a/1a4.

[IpuBOANTH IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B MPUPOJIE U )KU3HHU, paCIIO3HABATh
MIPOSIBJIEHHE 3aKOHOB T'€OMETPHUH B UCKYCCTBE.

[IpumeHATH MOJMyYEHHbIE 3HAHWS Ha MpAKTUKE: aHAJIM3UPOBATh peajibHbIE CUTYallUH M
IPUMEHATh U3yYCHHbIE IIOHATHUS B IIPOL[ECCE MTOUCKA PEIIEHHs] MaTeMaTH4ecku c(hOpMYIHpPOBAHHON
po0JieMbl, MOJIETMPOBATh PEANIbHBIE CUTYAllMHU HA SI3bIKE T€OMETPHH, UCCIIE0BAaTh OCTPOECHHBIE
MOJIE€IN C MCIOIb30BAHUEM TIE€OMETPUYECKUX IMOHATHI M TeopeM, ammapaTa ajareOpsl; peuarhb
IIPAKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAXOKJEHUEM I€OMETPUYECKUX BEJINYUH.

®opmbl yuéTa padoyeid mporpaMmMbl BOCIUTAHUS B padoueii nporpamMme no I'eomerpuu.

PaGouas mporpamma Bocnutanuss MAOY «COIII Ne24y peanusyeTcss B TOM 4UCIIe U 4epe3
HCI0JIb30BaHUE BOCIUTATEIBHOIO MOTEHLIMANA ypokoB ['eomeTpuu. DTa paboTa OCyIIECTBISAETCS B

cleAyrmux popmax:

0 IloOyxaeHue oOyyarolmxcs cOOMI0aTh Ha YpOKE OOLIEHPHUHSTHIE HOPMBI TMOBEJEHUS,



npaBuia OOUIEHWS CO CTapmiUMU  (MEIarorMYecKuMu pabOTHMKaMH) U CBEPCTHHUKAMU
(oOy4arommMucst), TPUHIIKIIBI y4eOHOU TUCIUIUIMHBI M caMoopranu3anuy. [IpuBieueHre BHUMaHUs
00y4JarommXxcsi K IEHHOCTHOMY acCIEeKTy M3y4aeMbIX Ha ypOKaxX IMPEAMETOB, SIBJICHHM, COOBITHI
yepe3: JIEMOHCTpalUI0 O00yYaromUMCs MPUMEPOB OTBETCTBEHHOI'O, I'pa){IaHCKOTO MOBEIEHUS,
MPOSIBJICHHS YEJIOBEKOTIOOUSI M T0OpOCEepAeYHOCTH — OOpalleHne BHUMAHUS Ha SIPKHUX JAesiTeneit
KYJbTYpbl, CBSI3aHHBIX C M3Y4aeMbIMU B JIAaHHBIH MOMEHT TE€MaMH, Ha TOT BKJaJ, KOTOPbIA OHHU
BHECJIM B Pa3BUTHE HAIlIed CTpaHbl U MUPA, HA JOCTOMHBIC MOAPaKaHUS MPUMEPHI UX KU3HU, HA
MOTHUBBI WX IOCTYIKOB; — HCIIOJb30BaHUE HA ypOKax HH(POPMAIMH, 3aTpardBaroIIel Ba’KHbBIC

CcolraJIbHbIC, HPABCTBCHHBIC, STUYCCKUEC BOITPOCHI

[J Mcnosb30BaHNE BOCHUTATEIbHBIX BO3MOXKHOCTEH COAEp)KaHMsI y4eOHOIro mpeamera JJist
dopmupoBaHus y OOy4aloOUMXCS POCCHHCKUX TPAaJUIMOHHBIX JTyXOBHO-HPaBCTBEHHBIX U
COILIMOKYJIbTYPHBIX IIEHHOCTEH uepe3 moJ00p COOTBETCTBYIONIMX TEKCTOB JIJISl YTEHHSI, TPOOIEMHBIX

CUTyalui J1J1s1 00CYX/AEHHUS B KJlacce

U I/IHI/IL[I/II/IpOBaHI/Ie 060y)I(,Z[eHI/II>'I, BBICKQ3bIBAHUM CBOETO MHCHMNA, BLIpa6OTKI/I CBOCTO
JJMYHOCTHOI'O OTHOIICHUSA K U3YyHYaCMbIM JIMLAM, IIPOU3BCIACHUAM XyI[O)KCCTBGHHOﬁ JUTCPATyphl U

YICKyCCTBa.

0 Bxmouenue B YPOK HI'POBBIX MPOLCAYP, KOTOPLIC MOMOrarOT mOoAACPKATh MOTUBALUIO
06y‘-IaIOH_[I/IXC5I K MOJIYYCHUTIO 3H21HHI>1, HaJJAXKUBAHUIO TTO3UTHUBHBIX MEKINYHOCTHRIX OTHOIICHHH B

KJIacce, TOMOTal0T YCTAHOBIICHUIO JT00pOKeNIaTeIbHOW aTMOC(Epbl BO BpeMs YpOKa.

[ [IpuMmeHeHne Ha ypOKEe HHTEPAKTUBHBIX (popM padoThl, CTUMYIMPYIOLIIMX [TO3HABATEIBHYIO

MOTHBAIHIO 00YyYaOIINUXCSI.

[] IlpumeHeHue rpynnoBoi paboTel UM pabOTHI B Iapax, KOTOPbIE CIIOCOOCTBYIOT Pa3BUTHIO

HaBBIKOB KOMaHJHOM pa6OTBI U B3aUMOJICH CTBUIO C APpyrumMu O6yLIaIOH_H/IMI/ICH.

U BBI60p W HCIIOJIB30BAHHMEC Ha YpPOKaxX METOJAO0B, MCTOIUK, TeXHOHOFHﬁ, OKa3bIBaromux
BOCIIMTATCIbHOC BO3H€ﬁCTBHC Ha JUYHOCTH B COOTBETCTBUH C BOCIIMTATCIbHBIM HC€AaJIOM, LICIBIO U

3agadaMy BOCIIUTaHHA.

[1 MHMuuupoBaHue U MOAJEPHKKA HCCISI0BATEIbCKON EATEbHOCTH IIKOJIBHUKOB B (hopMe
BKJIFOUEHMSI B YPOK Pa3IMYHbBIX UCCIIEA0BATENbCKUX 3aJaHH, YTO 1aeT BO3MOXXHOCTh 00 y4aroIIuMCst
IpUOOPECTH HABBIKM CaMOCTOSATEIbHOI'O PEIICHUS TEOPEeTHYECKON MpOoOJeMbl, TeHEpUPOBAHUS U
ohopmiieHUsT COOCTBEHHBIX THIOTE3, YBAXXHUTEIBHOTO OTHOIICHUS K UYKMM HAEAM, MyOJIMYHOTrO

BBICTYIIJICHUS, ApTYMCHTUPOBAHUA U OTCTAMBAHUS CB oel TOUKH 3pCHUAL.



[0 VYcraHoBieHue YBAXUTCIIbHBIX, IOBCPUTCIILHBIX, Heq)OpMaJ'IBHBIX OTHOIICHUHN MCKAY

yUUTENNEeM U YIEHUKAaMH, CO3[JaHUE Ha YPOKaX IMOIUOHAILHO-KOM(OPTHOH Cpebl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos
Ne HaunmeHnoBaHue pa3iesioB H TeM W3 Hux W3 Hux uleKTPOHHbIE (LU POBbLIE)
n/n NMpPorpaMmel Bcero | KOHTPOJBHBIX | NpakTHyecknx | 00pazoBaTelIbHbIE pecypchl
padort padot
1 BBenenue B crepeoMeTpHio 10 bubmorexa LIOK
https://m.edsoo.ru/1c209e37
5 [Ipsimble 1 MIOCKOCTH B l'IpOCTpaHCTBe.V 12 1 bubmmoreka [IOK
[TapanieabHOCTh IPSIMBIX U IIJIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [TeprieHAUKYJISIPHOCTh IPSIMBIX U TJIOCKOCTEH 12 bubmmorexa LIOK
https://m.edsoo.ru/1c209e37
4 VYTibl MEXy IPSIMBIMH U IJIOCKOCTSIMU 10 1 bubmorexa HOK
https://m.edsoo.ru/1c209e37
> Muororpatin 1 ! ]r?tptlgglldlﬁgjasi(.)rﬁllczogecw
bubmmoreka [IOK
0 OObEMbI MHO OTpaHHHIOB ) 1 https://m.edscﬁ).ru/lc209e37
7 IToBTOpEHNE: ceueHus, paCCTOSIHUS U YIJIbI 4 1 bubmorexa LIOK
https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



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

KoanuyecTBo yacoB
Ne HanmeHnoBaHue pa3iesioB H TeM W3 Hux W3 aux iieKTPOHHbIE (LU POBbBIE)
n/n NporpamMmal Bcero KOHTPOJIBHBIX | NPAKTHYECKHUX obpa3zoBaTe/ibHbIe PeCypPChI
padort padot
1 Tena BpameHus 12 brbmiorexa LIOK
https://m.edsoo0.ru/1c209e37
. but6imoreka [JOK
2 OnEmeI Ten > 1 https://m.edsoo.ru/1c209e37
3 BekTopel 1 KOOPIAMHATHI B 10 1 bubmmoreka LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 0600IICHNE, 7 1 bubmuoreka [IOK
CHCTEMaTH3aIlns 3HAHUI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoauuecTBO 4acos
Ne T U3 nux U3 Hux Hara DJIeKTPOHHBIE UG poBbIE
n/n eMa ypoxa Bcero KOHTPOJBHBIX NPaKTHYECKUX H3y4YCHUSA 06p330BaTe.ﬂbele pPeCypcChl
pador padoT
Pa3nen 1. BBenenune B crepeomMeTpuio

OCHOBHEIE IOHSITHS
CTCPpCOMCTpPHH: TOYUKA, ITpAMaA,
IIJIOCKOCTDb, ITPOCTPAHCTBO.

MApaMUE, UX Pa3BEPTKU U

1 [IpaBuna nzobpakeHus Ha 1 bu6motexa [IOK
pUCYHKaX: H300paKeHHs https://m.edsoo.ru/aecc77cd
IIJIOCKOCTEN, TapajuleIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
[Tonarus: nepecekaronmecs

2 ILIOCKOCTH Hpepecelcaflj)lmnecsl 1 bubmorexa TIOK

’ https://m.edsoo.ru/2d8a9c99
MpsiMast ¥ TUIOCKOCTh
[TonsTus: mepecekaronmecs
3 MJIOCKOCTH nipecexasmnec;l 1 bubmmorexa LIOK
’ https://m.edsoo.ru/db685e73
npsMas U IIO0CKOCTb
3HAaKOMCTBO C MHOI'OT paHHHKaMHU,

4 M300paKEHHE MHOT' OTPAaHHUKOB Ha 1 bu6motexa [IOK
PHCYHKaX, Ha IPOEKIIHOHHBIX https://m.edsoo.ru/a63959ed
gepTexax

5 HauanpHbie cBeneHust o Kyoe u 1 bu6morexa IIOK

https://m.edsoo.ru/b30dff38



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

mopend. CeueHus
MHOT'OI'PaHHHKOB

HavanbHbie cBenenus o kyde u
MMUPaMUIE, UX Pa3BEPTKU U

bu6morexa IIOK

6
monernu. CeueHust https://m.edsoo.ru/3d8ffd32
MHOTOT'PaHHHUKOB
[Tonsitne 00 akcMOMaTUYECKOM

7 IMOCTPOEHUU CTEPEOMETPHUH: bubmotexa [JOK
aKCHOMBI CTEPEOMETPHH U https://m.edsoo.ru/Occ5c4afe
CIIEICTBUS U3 HUX
[TonsiTue 00 akcMOMaTUYECKOM

3 MMOCTPOCHUU CTEPEOMETPHUU: bu6motexa [IOK
AKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/239c8ch4
CIIEZICTBUS U3 HUX
[TonsiTne 00 akcMOMaTHYECKOM

9 IIOCTPOEHUU CTEPEOMETPUH: bu6morexa [IOK
aKCHOMBI CTEPEOMETPHH U https://m.edso0.ru/65c6b106
CIIEICTBUS U3 HUX
[TonsiTue 00 akcMOMaTHUYECKOM

10 OCTPOEHUU CTEPEOMETPUH: bu6motexa [IOK

AKCUOMBI CTCPCOMCTPHUH U
CICACTBHUA U3 HUX

https://m.edso0.ru/258fc245

Pasnea 2. [IpsimMble 1 JI0CKOCTH B pocTpancTBe. [lapanjie1bHOCTh NPSAMBIX U IJIOCKOCT

B3anMHoOe pacrionokeHue npsmbIxX

B IIPOCTPAHCTBE:!

bu6morexa IIOK

11
MepeceKaroIuecs, mapauiebHbIe https://m.edsoo0.ru/1a2520f6
Y CKPEIIMBAIOIIHECS IPSMBbIC

12 [TapamienbHOCTD NPSMBIX U bubmmoreka LIOK



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6

IIJIOCKOCTEN B MPOCTPAHCTBE:
napaJuiesbHble IPsMbIE B
MIPOCTPAHCTBE; MaPaJIEIbHOCTD
TPEX MPSIMBIX

https://m.eds00.ru/93ad36h3

Hapanneanocn) IMPAMBIX U
MJIOCKOCTEH B IPOCTPAHCTBC!

bub6muorexa IIOK

13
[MapannensHOCTh PSIMOU | https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYrisl ¢ cCOHaNpaBIEHHBIMU bubmotexa [JOK
CTOpOHAMHU https://m.edsoo0.ru/9f4071b9
15 VYron Mexay npsMbIMHU B bubmmoreka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsMbIMHA B bu6moteka [IOK
MIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamienbHOCTh MIIOCKOCTEN: bu6mmoteka [IOK
napasiesibHbIe MIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBolicTBa napasiebHbIX bubmotexa [JOK
IUIOCKOCTEH https://m.edsoo.ru/e504d656
T B e
P $ TETPAsAD, https://m.edsoo.ru/4a28dc02
KyO, mapasienenume;
20 [Moctpoenue ceuenunit Bubmuorexa [OK
P https://m.edsoo.ru/1d434d0f
21 [TocTtpoenue ceueHuii bubmmorexa [OK
P https://m.edsoo.ru/ec26fe5d
KonTpoabHas pabora no reme BrGmotexa LIOK
22 "TIpsimMble U MIIOCKOCTH B

NMPOCTPaHCTBeE.

https://m.edso0.ru/9a0a9e56



https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
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IHapaineJbHOCTH NPAMBIX U
miIockocrei"

Pa3nen 3. [lepnenaukyasipHoCT

b NPAMBIX M INIOCKOCTEM

[IeprieH IUKYIAPHOCTH IPSIMOM U

bubmoreka [JOK

23 HHIOCROCTH: TICPHICHANKYIAPHAIC https://m.edsoo.ru/b19f6a5d
MpsIMBbIE B IPOCTPAHCTBE
24 IIpsimble mapanienbHble U bubmmoreka [JOK
HepIEHIUKYJISIPHBIE K TUIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimble mapasnienbHbIe U bubmoreka LIOK
HEePICHANKYIISIPHBIC K MIIOCKOCTH https://m.edsoo.ru/ba545966
26 IIpu3Hak nepneHaAuKyJISIPHOCTH bubmmoreka [IOK
OPSIMOH U TIIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak neprneHuKyJIspHOCTH bu6motexa [IOK
MPSAMOM M TIJIOCKOCTH https://m.edsoo0.ru/79165d15
28 Teopema o npssmoi bu6mmoteka [IOK
MEPIEHIUKYJIIPHOH MJI0CKOCTH https://m.edso0.ru/635c5087
29 Teopema o npssmMon bubmmoreka LIOK
MEPIEHIUKYJIIPHOH TITOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsamoit bubmmoreka [IOK
HepIeHANKYJIIPHON TIOCKOCTH https://m.edsoo.ru/7d18834b
[leprienAuKyIIAp U HAKJIOHHbIE!
31 pacCTOSIHUE OT TOYKH 10 bubmotexa [JOK
IUIOCKOCTH, PACCTOSIHHE OT https://m.edso0.ru/33c477d3
MPSMOM JI0 TIIIOCKOCTH
[lepnienAMKyNISAp ¥ HaKJIOHHbIE: BuGmorexa LIOK
32 paccTostHUE OT TOUKH J10

IIJIIOCKOCTH, paCCTOSIHHUEC OT

https://m.edsoo.ru/66fefadd
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MPSMOM JI0 TIIIOCKOCTH

[lepnenauKyIsip 1 HAKJIIOHHBIE:

33 pacCcTOSIHUE OT TOYKH 10 1 bubmoreka [JOK
IUIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/a5b7b8e3
NPSAMOU 10 TIIIOCKOCTH
[lepnienauKyIAp ¥ HaKJIOHHBIE!
34 pacCTOSHUE OT TOYKH J10 1 bubmotexa [JOK
TJIOCKOCTH, PACCTOSIHHE OT https://m.edsoo.ru/dbee22bc
PsIMOM 10 TUIOCKOCTH
Pa3nen 4. Yribl Mex1y NPAMBIMHU H IJIOCKOCTSAMH
35 VYriabl B IpOCTPAaHCTBE: YIoJl 1 bubmotexa [JOK
MEXKy MPSMOM M MJI0CKOCTHIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHBIHN yroJl, JINHEUHBIN 1 bu6muotexa IIOK
yroJI ABYTPAHHOTO yIiia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, JINHCHHBIN 1 bu6mmoreka [JOK
yT'OJI IBYTPAaHHOTO yTJia https://m.edsoo.ru/c7c777ed
[lepneHAMKYISPHOCTD
38 IJIOCKOCTEN: IIPU3HAK 1 bu6motexa [IOK
HepIEHINKYIAPHOCTH JIBYX https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEN
[lepnenAMKYyISIPHOCTD
39 IIJIOCKOCTEN: NIPU3HAK 1 bubmmoreka LIOK
MEPIEeHINKYIAPHOCTH JIBYX https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEN
[lepnenaMKyISIPHOCTD
40 IIJIOCKOCTEN: MPU3HAK 1 bu6moteka [IOK

MEePHEHIUKYISIPHOCTH ABYX
IUIOCKOCTEN

https://m.edsoo.ru/ba75dc57
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Teopema o Tpéx

bubmmoreka [IOK

41
MepIeHIUKYIIpax https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx bubmoreka [JOK
MEePIeHANKY IS pax https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx bubmmoreka LIOK
MEpIEHTUKY I pax https://m.edso0.ru/9f246736
KounrtpoJabHnas pa6oTa mo reMmam
"H
44 epHeH}:[HKy.J‘IﬂpHOC"SI: . bu6motexa [IOK
HPHMBIX H ILIoCKOCTEH ™ | https://m.edsoo.ru/5b971ef3
"Yriabl Mexky NPAMBIMH U
IIocKocTsaMu"'
Pa3gen S. MHOrorpaHHuKu
[ToHaTe MHOTOrpaHHUKA,
45 iﬁiﬁﬁiﬁeﬁi KJIbIC ¥ bubmioreia LIOK
p ’ Y https://m.edsoo.ru/2d24e873
HEBBITTYKJIbIE MHOT OTPaHHUKH,
pa3BEpTKa MHOT OTpaHHUKA
[Ipu3ma: n-yronpHas mpusma;
. IPaHd U OCHOBAHUS MPU3MBI; Bumiorexa LIOK
npsiMasi 1 HaKJIOHHAs! IPU3MBI;
P P ’ https://m.edsoo.ru/b4ad6é3ad
OOKOBas U MOJHAsI IOBEPXHOCTH
MIPU3MBI
Ilapannenenunesn,
47 il fMO onLHmﬁﬂna aJUIeJIenuIe Bubmorexa IOK
pAOYE . P A https://m.edsoo.ru/8a7be683
1 €ro CBOMCTBA
[Iupamupa: n-yronpHas BrGmotexa LIOK
48 nupamujia, rpaHd U OCHOBAaHUE

nUupaMUuabl; OOKOBas U IOJIHAs

https://m.edsoo.ru/fbl1cd0a5
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IIOBEPXHOCTb ITUPAMMUJIBL;
MpaBWJIbHAS U yCeUEHHAs
nupaMmuaa

[IpaBuIBHBIE MHOTOT pPAHHUKMU:
MOHATHE MPABUIBHOT O
MHOT'OI'paHHHKA; TpaBUJIbHAS

49 bub6muorexa IIOK
MIpU3Ma U IIpaBUIbHAS MUPAMU/IA;
P p P https://m.eds00.ru/074c8865
npaBUJIbHAS TPEYTOJIbHAS
NUpaMUia U MPaBUIIbHBIN
TETpadIp; KyO
IIpencraBienne o IpaBHUIBHBIX

50 pell P Bubmiorexa [[OK
MHOI'OI'PaHHUKAaX: OKTadIp,

P p https://m.edsoo.ru/a0fdd5bf
JIOJICKAdIp U UKOCAdIP.
CummeTpus B IPOCTPAHCTBE:!
CUMMETPHSI OTHOCUTEIILHO TOYKH,

51 MPSMOM, TJIOCKOCTH. DJIEMEHTBI bu6morexa IIOK
CHMMETpPHUH B MUPAMUIAX, https://m.edsoo.ru/b9e777d9
napajuiesenuneaax, mpaBuiIbHbIX
MHOTOT'paHHHKAX
Brrancnenue »i1eMeHTOB

52 56 bubmmoreka [JOK
MHOI'OI'PaHHUKOB: pEOpa,

p peop https://m.edsoo.ru/6cdbecef
JTUATOHAIH, YTJIbI
[Tnomaas 60KOBOM MTOBEPXHOCTH
M IIOJIHOM ITOBEPXHOCTH IIPSIMOM

s P Pt BuGmorexa [IOK
MPU3MBIL, IUIOIIA b OCHOBAaHHUMH,

p . https://m.edso0.ru/37d84157
Teopema 0 OOKOBOI MOBEPXHOCTH
MIPSIM O MPU3MBI
54 [Tnomaas 60KOBOM MTOBEPXHOCTH bub6mmoreka [JOK



https://m.edsoo.ru/074c8865
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1 TIOBEPXHOCTH MPABUIIbHON https://m.edso0.ru/5603e30b
MUpaMu/bl, TEOpEMa O IIIOUIaAN
OOKOBOI1 MOBEPXHOCTH yCEUEHHOM
MUpaMUIbI
55 KonTposbHas padora nmo reme 1 1 bu6motexa [IOK
"MHoOrorpaHHuku" https://m.edsoo0.ru/a95f5c04
Pa3nen 6. O0bEMBI MHOTOTPAHHMKOB
bub6munorexa IIOK
56 I1 0 00b¢
OHITHE 0 ODBEME 1 https://m.edsoo.ru/7ad0020b
bubmuorexa [IOK
57 O05e 1
PN TTHPAMIIH https://m.eds00.1u/235171b3
bu6morexa IIOK
58 O065e 1
PO TTHPAMIABL https://m.edsoo.ru/f47dfefd
bub6moreka [JOK
59 & 1
OGbEM mipau AL https://m.edsoo0.ru/79c10312
bub6muorexa IIOK
60 O0Be 1
PEM THPAMIIH https://m.edsoo.ru/2faadc3f
bubmuoreka [IOK
1 & 1
° OOE pHsAet https://m.eds00.ru/79853608
bubmunorexa IIOK
62 O061é 1
POV TTPHEMET https://m.edso0.ru/1e053890
bubmorexa [IOK
63 O6bé 1
PO TTPHEMET https://m.edsoo.ru/482d3f51
64 KonTpoabHas paboTa no treme 1 1 bubmmoreka [{OK
"O0bEMBI MHOTOTPAHHUKOB'" https://m.edso0.ru/28a6573c
Pa3ngen 7. IloBTopeHune: cedyeHusi, pacCTOSHUA M YIJIbI
65 [ToBTOpeHue, 0600IICHIE 1 bubmmoreka [JOK



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

cucTeMaTHU3alys 3HaHUH.
ITocTpoenue ceuenuii B
MHOTOIpaHHUKE

https://m.edso0.ru/098bedad

[ToBTOpeHue, o6o0IIeHNE
CUCTEMATHU3alLlMsl 3HAHUH.
BrrunciieHne pacCTOSTHUN: MEXIY

66 BYMS TOUKaMH, OT TOYKHU JI0 1 Bubmmorexa [IOK
ABY . ’ A https://m.edsoo.ru/f7792ba9
IPSIMOM, OT TOYKH 10 IJIOCKOCTH,
MEXY CKPEIMBAIOIMMHCS
PSIMBIMH
67 HTorosasi KOHTpoJIbHAsI padoTa 1 bubmorexa OK
TOTOBAN KOHTPOILHAN PAOOT https://m.edsoo.ru/b9146bc0
[ToBTOpeHue, 0600IIeHIE
CHCTEMAaTH3aIlus 3HaHUH.
B :
Petl e P ’ https://m.edso0.ru/56765e8b
MCXKIY MPAMOUN U IIJIOCKOCTLIO,
JIBYI'PAHHBIX YIJIOB, YIJIOB MEXIY
IIJIOCKOCTAMU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJIACC

KoaunuecTBo uacoB

JIeKTPOHHBIEe HU(pPOBbIE

Ne U3 Hux M3 Hux Hara
Tema ypoka oOpa3oBare/bHbIE
n/n Bcero KOHTPOJBHBIX | NPAKTHYECKUX H3y4CHUA pecype
padoT padot
Pa3znen 1. Tesia Bpamenus

C :

A Bimorea 01
8 P, Toa https://m.edsoo0.ru/0341bc2b
MOBEPXHOCTH cepsl
B3anmHoe pacnionoxenue

5 cdepsl U III0CKOCTH; 1 bubmoteka IJOK
KacaTelbHas IIOCKOCTh K https://m.edsoo.ru/bed12a43
cdepe; monanb chepol

3 N3o6pakenne cdepsl, mapa 1 bubmotexa [JOK
Ha mockoctd. CeueHus nrapa https://m.edsoo0.ru/bc15f712
Hummaapuyeckas
MMOBEPXHOCTh, 00pa3yroIue

4 LWIMHAPUYECKOMN 1 bubmioreka [IOK
MTOBEPXHOCTH, OCh https://m.eds00.ru/6054b8cl
LHAJIMHAPAYECKON
MTOBEPXHOCTH
[unuHap: oCHOBaHUSA U

;| e ] bmore 10K

pasyIom »- IO https://m.eds00.ru/188f6216

OOKOBOW U TTOJIHOU
MTOBEPXHOCTH

6 N3o6pakeHne nuaIuHIpa HA 1 bubmorexa [JOK



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

miockoctu. Pa3Béprka
uwimHapa. CedeHus
HWIMHpPA (TIOCKOCTHIO,
MapajuleIbHOW WIIH
MEPIEHIUKYISIPHON OCH
HUATUHIPA)

https://m.edsoo.ru/016e25eb

Konunueckast moBepXHOCTb,
o0pa3yrole KOHUY eCKOi

bu6moreka [JOK

! MIOBEPXHOCTH, OCh M BEpIIIMHA https://m.edsoo.ru/c94ba09b
KOHHYECKOI MOBEPXHOCTU
Konyc: ocHoBaHue u

3 BepIIMHA, 00pa3yroIias u och; bubmorexa [JOK
IIoMAAbs OOKOBOM U ITOJHOMN https://m.edsoo.ru/897dd3b2
MTOBEPXHOCTH
VYceuéHHblil KOHYC:

9 o0pa3yrolye u BbICOTA; bubmorexa [JOK
OCHOBaHUS M OOKOBasI https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N300paxeHne koHyca Ha
mnockoctu. Pa3BépTka

10 koHyca. CeyeHus KoHyca bubmorexa L{OK
(MJI0CKOCTBIO, MapasuIeIbHOM https://m.edsoo.ru/0Obdelbe8
OCHOBAHMUIO, U IJIIOCKOCTBIO,

MIPOXO/IsIEel yepe3 BEPIINHY)
Kombunanus ten BpamieHus u bu6muotexa LIOK

11
MHOTOIPaHHUKOB https://m.edsoo.ru/3cefl10e5

12 MHororpaHHuK, OMMCaHHbBIN Bbu6moreka [JOK

okoo cepsl; chepa,

https://m.edso0.ru/0b136158



https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
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

BIIMCaHHAsA B MHOI'OI'PAHHUK
WJIM B TCJIO BpalllCHUA

Pazgen 2. O0LEMBI Te

IToustre 00 00BEME.

13 0 - oTBA OB 1 bubmoteka IJOK
CHOBHBIC CBOUCTEA ODLEMOB https://m.edso0.ru/26a03fb7
TeN
. bu6moreka [JOK
14 O6bEM LuHHApa, KoHycCa L https://m.edso0.ru/5513d87b
15 O06bEM mapa u mionaab 1 bubmuorexa [JOK
chepsr https://m.edsoo.ru/d189bde2
ITonoOHBIE TENa B
o H}ZOCTpaH(;TB: CooTtHo1IeHUs . Bu6morexa LJOK
MEXIY 11 SIMU
A muﬂ , https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH, 00BEMaMuU
MOAOO0HBIX TEJ
KonTtpoabsHas padora no
17 n " 1 1 bu6moreka [JOK
TeMam T lela Bpatients T o https://m.edsoo.ru/4a33a8ab
"Oo0bembI TEa"
Pa3nes 3. BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE
BekTop Ha n0oCKOCTH U B bubmuorexa [JOK
18 1
POCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnoxxeHue 1 BEIYUTaHHE 1 bu6moreka [JOK
BEKTOPOB https://m.edsoo.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha 1 bubmorexa [JOK
YHCIIO https://m.edsoo.ru/dee379eb
21 Pa3noxenue BekTopa no Tpém 1 bubmuotexa [IOK

HCKOMILJIAHAPHBIM BCKTOPAM.

https://m.edsoo.ru/a28fd74e



https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
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

[IpaBuio napamenenumnena

Pemrenue 3agad, CBSI3aHHBIX C

22 MMPUMEHCHUEM TTPaBUII bubmmorexa LOK
pu . P https://m.edsoo.ru/5a827900
NEHCTBUHN C BEKTOpaMH
)z KoopanHaTHO-BEKTOPHBII BuGmorexa LIOK
METOL TIPH PettieHiy https://m.edsoo.ru/d3alfe30
FeOMETPUYECKUX 3a]1a4
[IpssmoyronbHas cuctema
| e o
PA . pa- https://m.edsoo.ru/48db7058
[Ipocreiimume 3agauu B
KOOpJMHAaTax
. Zron MEXy BEKTOpaAMHU. Bu6morexa [JOK
KaJIIpHOE MPOU3BEICHUE
P P A https://m.edsoo.ru/725effc4
BEKTOPOB
26 Beruucnenue yrios Mexay bubmuotexa [IOK
PSMBIMHU ¥ TIJIOCKOCTSMHU https://m.edsoo.ru/8efbe78e
KonTtpoabsHas padora no
7 TeMe ""BekTopsl bubmuorexa [JOK
KOOPAHHATHI B https://m.edsoo0.ru/77¢c22fc5
npocrpancrse'
Pa3nen 4. [loBTopenue, 00061eHne, CUCTEMATU3 AU 3HAHUM
[ToBTOpEHue, 0606IICHUE U
28 cucTeMaTHU3alys 3HAaHUH. Bbu6moreka [JOK
OcHoBHBbIC PUTYPBI, (AKTEHI, https://m.edso0.ru/1780ba5d
TEOpPEMBI Kypca INIAHUMETPUHU
99 [ToBTOpeHue, o6o0IIeHNE U bubmuotexa [IOK

CUCTEMATHU3aluA 3HaHUH.

https://m.edso0.ru/078cd184



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

OcHoBHbIC QUTYPBI, (DAKTHI,
TEOPEeMbI Kypca MIIaHUMETPUU

[ToBTOpEeHue, 0600IICHNE 1

CUCTEMAaTHU3alIMs 3HAHUM. bubmorexa [JOK
30 1
3aauu MIaHUMETPUN U https://m.edsoo.ru/7491efe0
METOJIBI UX PEIICHHUS
IToBTOpeHue, o6o0LIIEHNE 1
31 cUCTeMaTHh3aIus 3HaHUM. 1 bu6moreka [JOK
3aauu TUIAHUMETPHUH U https://m.edsoo.ru/4dffda97
METOJIBI UX PEIICHHUS
[ToBTOpEHUE, 0000IICHHE 1
cucTeMaTHU3alys 3HaHUH. Bu6 110K
nOIMOTeKA
32 0 : : 1
CHOBHBIC QHTYpbI, paKTs! https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca
CTEPEOMETPHUH
33 HUrorosasi KOHTpOJIBHAS 1 bu6mmoreka LIOK
padora https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHue, 00600IICHHE 1 1 bu6mmoreka [JOK
CACTEMATU3ALNS 3HAHUI https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

OIEHOYHBIE MATEPHAJIBI

10 KJIACC
No Tema KOHTPOJIBHOM pabOTHI ®opma Bpewms [TIpoBepsiembie ymeHUS
MPOBEICHUS MIPOBENICHUS
1 KonTponbHas pabora mmo reme KP 40 munyt | OnepupoBaTh  HOHATUSIMU: TOYKa,  mpsiMas,

"[IpsiMble U MJIOCKOCTH B
npoctpancTBe. [lapannenbHOCTh
MPSIMBIX M MJIOCKOCTEN"

IUIOCKOCTb. IIpUMEHATH aKCHOMBI CTEPEOMETPUM U
CIIEACTBUS U3 HUX IPU PEIIEHUU IE€OMETPUUYECKHUX
3anad. OnepupoBaTh MNOHATHSAMM: Iapalie]bHOCTb
npsMbIX W TuiockocTed.  Kmaccudunuposats
B3aUMHOE€ PACIIONIOXKEHUE IPSAMBIX U IUIOCKOCTEH B
npocTpaHcTBe. PemaTte 3agayM Ha J10Ka3aTENbCTBO
NapaJUIeIbHOCTA IIPAMBIX M IUIOCKOCTEH. Pemarts
3a/laud Ha IOCTPOCHHE NPSIMBIX M ILIOCKOCTEH,
napasuleIbHbIX JAaHHBIM. [TpumenATH
reOMETPUYECKUE baxTb JUIs pelieHus
CTEpEOMETPUUECKUX  3aJad,  IPEeAnoararoumx
HECKOJIbKO  IIArOB  PEUICHMs, €CIU  YCJOBHUsA
IpUMEHEHUs 3alaHbl B siBHOW ¢opme. IlpuBoants
OPUMEpPbl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B
OPUPOJE M KU3HHU, Ppaclo3HaBaThb IPOSIBICHUE
3aKOHOB  reoMeTpuu B HcKyccTBe.llpumeHsaTh
IIOJIy4ECHHBIE 3HAHMS HA IIPAKTHUKE.




KonTponbsHas pabora 1mo remam
"[leprieHANKYISAPHOCTD MPSIMBIX U
mockocter" u "Yriasl Mexay
MPSMBIMH M TIOCKOCTAMU"

KP

40 MuHYyT

OnepupoBaTh NOHATUAMU: IEPHEHIUKYJISIPHOCTD
npsSMbBIX M IIockocter.  KiaccuduimpoBath
B3aUMHOE€ PACIIONIOXKEHUE IMPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE. OnepupoBatb HNOHATUAMU:
JBYTPAHHBIN Yrojl, TpaHu ABYI'PAaHHOIO yria, pedpo
JBYTPAaHHOIO YIJla, JIMHEWHBIA YroJl JBYTPaHHOTO
yria, rpagycHas Mepa JIBYrpaHHOro yria. Pemats
3a/la4d HAa J0KA3aTeNbCTBO IEPIECHIUKYIAPHOCTH
OpsAMBIX M IJIOCKOCTeW. Pemate 3amaum  Ha
BBIUMCIIEHUE YIJOB MEXAY CKPEIIUBAIOIIUMUCS
OPSAMBIMHM, MEXAY IPSIMOW U IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMM, IBYTPaHHBIX YIJI0B. Pemarte 3anaun Ha
HaXOXKJEHUE PACCTOSIHUS OT TOYKHU O MPSAMOH, OT
TOYKU J10 IJIOCKOCTH, MEXIY CKPEIIMBAIOIINMUCS
npssmMbIMU. [IpumeHsTh reoMerpudeckue (GakTbl A
pELLIECHUS CTEPEOMETPUYECKUX 3az1ad,
IIPEAIONAraoIIUX HECKOJBKO IIAr0B PELICHUS, €CIH
yCIOBUSl TIPUMEHEHHs 3aJlaHbl B SIBHOH (opme.
[IpuMeHsATh OTy4YeHHBIE 3HaHUS HA ITPAKTUKE.

KonTtponbHas pabora o reme
"MHororpaHHukm"

KP

40 MuHYT

Onepuposatb MIOHATHUAMU: MHOT'OI'PaHHUK,
BLIHYKJIBII\/'I n HCBBIHYKHBIﬁ MHOTI'Or'paHHHK, 3JICMCHTBI
MHOI'OI'paHHHKa, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK.
PacnosnaBaTh OCHOBHEIE BUJbl MHOI'OI'PaAaHHHUKOB
(nupamuaa, rnpusma, IIPSIMOYTOJIBHBIN
napavienenunen, kyo) . Kiaccudumuposarts
MHOI'OT'paHHHKH, BI)I6I/IpaSI OCHOBAHUA JJIL

KJaccupukanuu  (BBINYKJIbIE U HEBBIYKJbIE
MHOTOTPaHHHUKH, IPAaBUJIbHBIE  MHOI'OI'DaHHUKH,
OpsMbIe U HAKJIOHHBIE MPU3MBI, TapaJuIeTICIUIIE/IbI).




OnepupoBarh NOHATUSAMHU: CEKyIlas IJIOCKOCTb,
CeUueHHE MHOTOIpaHHHUKOB. OOBICHATH MPUHIUIIBI
[IOCTPOEHHUSI CEUCHUM MHOIOIPAHHMKOB, HCIIOJIB3Ys
meron cinenoB. CTpOUTh CEYEHHs] MHOIOI'PDAaHHUKOB
METOJIOM CJI€JIOB, BBIMOJHSATH (BBIHOCHBIE) MIIOCKUE
YepTEeXKH U3 PUCYHKOB MPOCTBIX OOBEMHBIX (QHUTYP:

BUJ  CBepxy, cOOky, cHu3y. M3Biekats,
peoOpa3oBbIBATH u UHTEPIPETUPOBATH
UH(POPMALIUIO 0 IIPOCTPAHCTBEHHBIX

reoMeTpuyeckux (urypax, MpeacTaBICHHYI0 Ha
yeprexax U pucyHkax. [IpuMeHsTh reomeTpruyeckue
(dakTbl JUIs pelIeHus CTePEeOMETPHUECKHX 3ajad,
MPEIoNarallluX HECKOIbKO 1IaroB PEeIIeHUs], eClu
yCIOBUSl TMPUMEHEHHS 3aJaHbl B SBHOU (Qopme.
[IpumeHATh oayYeHHbIE 3HAaHUSI HA TPAKTUKE.

KonrtponeHas pabota o teme
"O6bEMBI MHOTOT' PAHHUKOB"

KP

40 MuHYT

PacnosHaBaTh OCHOBHBIE BHABI MHOTOTPAHHHUKOB
(mupamuaa, npusma, MPSIMOYTOJIbHBIH
napavienenunen, kyo) . Bprauciaiare o0bEMBI U
IUIOIIAIM TTOBEPXHOCTEl MHOTOTpaHHUKOB (TpU3Ma,
nupaMpja) ¢ IMNpUMEHEHHEM (OpMyJl, BBIYUCIATH
COOTHOUIEHMSI MEXKIy IUIOHIAJIMU I1OBEPXHOCTEH,
00bEMaMHU 10I0OHBIX MHOTOT paHHUKOB . [IpuMensaTh
F€OMETPUYECKHE (bakTbI JUISt pelieHus
CTEPEOMETPUYECKUX  3a4ad,  IPEIIOJIArarIux
HECKOJBKO  IIIarOB  pPELIECHUs, €CIM  YCJIOBHS
OpUMEHEHHUs 3ajaHbl B siBHOM ¢opme. [IpuBonuts
OpUMEpbl MaTeMaTUYECKHUX 3aKOHOMEPHOCTeH B
OpUpoJe M IKU3HU, pacro3HaBaTh MPOSIBICHUE
3aKOHOB Te€OMeTpuu B HcCKyccTBe. IIpumeHsaTh




INIOJIYUCHHBIC 3HAHHWA Ha ITPAKTHKE.

5 Hrorosas KOHTpoNbHAs paboTa Bxumtouaet B ce0st Bce BBIIICIEPEYUCITICHHBIE YMEHHUS
10 BCEM TeMmaM Kypca crepeomerpun 10 knacca.
Takke BKIIIOYAET 3a/1aHMs], IPOBEPSIONINE YMEHUS
MPUMEHSITh 3HAHUS B KOMIUIEKCE U pemaTh Oomee
CIIOKHBIE 3aa4H.
11 KJIACC
Ne Tema KOHTPOJBHOI pabOTHI dopma Bpems IIpoBepsiemble yMeHU
MIPOBE/ICHUS MIPOBE/ICHUS




KoutponbHas pa6ota o temam "Tena
BparnieHus" u "O0bembl Ten"

KP

40 MuHYyT

OnepupoBaTh NOHATUSIMU: LUIUHIAPUYECKAS]
HOBEPXHOCTh, 00pa3yIONHe IMINHAPHYECKON
NIOBEPXHOCTH, LIUIIMH]IP, KOHUYECKAs [IOBEPXHOCTD,
o0pa3zyrommue KOHNYECKOl MOBEPXHOCTH, KOHYC,
ceprueckas moBepxHocTh. Pacrio3naBarte Tena
BpalleHus (LUIMHIP, KOHYC, cepa U map).
OOBSACHATH CIIOCOOBI TOTYUYECHUS TEJl BpaIllCHUSI.
KrnaccuguimpoBaTs B3aUMHO€E pacrooKeHHe
ceps! u maockocTu. OnepupoBaTh MOHATHAMU:
IIapOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CErMeHTa, [AapOBOH CJIOH, OCHOBAHUE IIAPOBOT0
CJI0s1, BBICOTA IAPOBOIO CJIOS, IAPOBOM CEKTOP.
Brrauciasite 006EMBI ¥ IUTOIIAINA TTOBEPXHOCTEH T
BpalLEHUs, FTEOMETPUUECKUX TEJI C IPUMEHEHUEM
¢dopmyn. OneprpoBaTh HOHATHUSMHI: MHOTOTPaHHHUK,
BIIMCAHHBIN B C)epy M OMUCAHHBIN OKOJIO chephl,
cepa, BucaHHast B MHOTOTpPaHHUK WM TEIO
BpallleHUs. BBIUUCIATE COOTHOLIEHUS MEXKIY
TUTOIA/IIMU TIOBEPXHOCTEH U 00bEMaMH MOTOOHBIX
tei1. M300pakaTs n3ydaemble GUIypbl OT PYKHU U C
IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.
BbInonHATh (BBIHOCHBIE) INIOCKHE YEPTEXKU U3
PHUCYHKOB ITPOCTBIX 00BbEMHBIX (UTYp: BUJ CBEPXY,
cOOKY, CHU3Y; CTPOUThH CEUEHUS TeJl BPALICHUS .
W3BnexaTh, HHTEPIPETUPOBATH U TPEOOPA30OBHIBATD
MH(OPMAIUIO O IPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (QUrypax, IpeacTaBICHHYIO Ha
yepTexax U pucyHkax. [IpuMeHsTs reomeTpuueckue
(baxThI 115 pelIeHHsI CTepEOMETPUYECKUX 3a/1aY,
IPEANOIAraloX HECKOJIBKO 1Iar0B PEIIEHUS, €CIIU




yCIIOBUS PUMEHEHUS 33/1aHbI B IBHOU (popme.
[IpuBOoAUTH IpUMEPBI MAaTEMATHUECKUX
3aKOHOMEPHOCTEN B IPUPOLE U KU3HU,
pacno3HaBaTh MPOSBIECHUE 3aKOHOB '€OMETPUH B
ucKyccTBe. [IpUMEHSATh MOIydyeHHBIE 3HAHNS Ha
MPaKTHKE.

KonTponbHas pabora o reme
"BeKTopbl 1 KOOPAMHATHI B
npocTpaHcTBe"

KP

40 MuHYT

OnepupoBaTh TMOHATHEM: BEKTOP B IPOCTPAHCTBE.
Bemonusats  geicTBusS CIIOKEHUSI  BEKTOPOB,
BBIYMTAHHS BEKTOPOB M YMHOXEHHS BEKTOpa Ha
YHUCIIO, OOBICHITh, KaKHMH CBOICTBAMHM OHH
obnanaroT. [lpuMeHsTs mMpaBuiIO MapaUienenunena
MIPU CIIOKEHUU BEKTOPOB. OrneprupoBaTh MOHATUSIMHU:
JIEKapTOBBl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPJANHATHI
BEKTOpa, YroJ MEXAY BEKTOpaMH, CKAIAPHOE
MPOU3BEACHUE  BEKTOPOB, KOJUIMHEapHblE U
KOMILIaHApHbIE BEKTOPbl. HaxoauTh cymMMy BEKTOpPOB
U TMPOU3BEICHHE BEKTOpAa HAa YHUCIO, YroJl MEXIY
BEKTOpaMHU, CKalisipHOE MPOU3BEECHUE,
packJiaibIBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM. 3aJaBaTh IUIOCKOCTb YpaBHEHHEM B




JIEKapTOBOM cucTeMe KOOp/IMHAT. Pemartb
npocTeime reoMeTpUYEeCKHe 3aJa4yu Ha
MPUMEHEHUE BEKTOPHO-KOOPJMHATHOTO  METOJA.
Pemats 3agaun Ha J0OKa3aTEILCTBO MaTEMaTHYECKUX
OTHOIICHHI W  HAXOXJCHHE T'E€OMETPUUYECKUX
BEJIMYMH MO 00pasliaM WM ajJrOpUTMaM, MPUMEHSS
M3BECTHBIE METOAbl NPU PEIIEHUH CTaHAAPTHBIX
MaTeMaTHYeCKuX 3aaad. [IpuMeHATh NOIy4YeHHbIE
3HAHMS Ha PAKTUKE.

Wtorosas koHTpoJbHas paboTta

KP

40 MuHyT

KJIFOYaeT B ce0sl BCE BBILICNIEPEUUCICHHBIE YMEHUS
II0 BCEM TeMaM Kypca crepeomerpuu 11 kiacca.
Taxxe BKIIIOYAET 3a/1aHMs], IPOBEPAIOIINE YMEHUS
IMPUMCHSATH 3HAHUA B KOMIIJICKCE U pCIIaTh Ooitee
CIIOXKHBIE 3a/1a4H.




MMPOBEPSEMBIE TPEFOBAHUSA K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJBbHOM ITPOT'PAMMBI

10 KJIACC
Koxn .
IIpoBepsiemMblie npeaMeTHbIE Pe3y/1bTAaThl 0CBOCHHSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTeJIbHOM NPOrpamMMBbl CpeAHero oo1ero oopa3oBaHust
pe3yabrara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUIMU: TOUKA, IPsIMas, JIOCKOCTh
79 [TprMeHATh aKCHOMBI CTEPEOMETPUN U CIEICTBHUS M3 HUX MPH pPEIICHUU
' TreOMEeTPUYECKUX 3a/1a4
73 OnepupoBaTh MNOHATUSIMH: MApaJUICIBHOCTh W MEPIEHIUKYISIPHOCTD
' HPSMBIX U TIIOCKOCTEH
74 KrnaccuguiupoBaTs B3aMHOE pacloyIOKEHHUE MPSAMBIX U IUIOCKOCTENH B
' IPOCTPAHCTBE
OnepupoBath MOHIATHIMHU: JIBYTPAaHHBIA YTOJ, TpaHU ABYTPAHHOTO yria,
7.5 pedpo ABYrpaHHOIO yTIJia, TMHEHHBIA YTOJl IBYIPAaHHOTO YIJa, IpalycCHas
Mepa IByTrpaHHOT0 yria
26 OnepupoBaTh MOHATHSMH: MHOTOIPAHHMK, BBIMTYKJIBIA W HEBBITYKJIBIHA
' MHOT'OI'PaHHUK, 3JIEMEHTHI MHOTOI'paHHUKA, TPAaBUILHBI MHOTOTpaHHHUK
77 Pacrio3HaBaTh OCHOBHBIE BH/bl MHOT'OI'DAaHHMKOB (TIHpamMMia, MpHU3Ma,
' IPSAMOYTOJIbHBIN Mapaenenunes, Kyo)
KnaccudunupoBare  MHOTOTpaHHUKH, BbIOMpas  OCHOBAaHUS  JUIS
28 KIaccuuKanuu  (BBITYKJbIE W HEBBIIYKJIbIE  MHOTOTPaHHUKH,
' NpaBWIbHBIE MHOTOIPDAaHHHMKH, NpsAMbIE W  HAKIOHHBIE ITPU3MBEI,
napauiesIeuIe bl
29 OnepupoBatb MOHATUSIMHU: ceKymas IJIOCKOCTbD, ceueHue
' MHOTOTPaHHUKOB
210 OOBbACHATP  NPUHIUIBl  [OCTPOEHUS  CEYEHMH  MHOTOTPaHHUKOB,
' HCIIONB3YST METOJI CIICIOB
CTpouTh ceueHHUs MHOTOTPAaHHUKOB METOAOM CJIEI0B, BBIIOJHATH
7.11 (BBIHOCHBIC) TIJIOCKUE YEPTESKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (DUTYD:
BH/JI CBEPXY, COOKY, CHU3Y
Pemarp 3amaun Ha HAXOXKJIEHHE FEOMETPHUECKUX BEJIMYMH MO 0Opasiam
212 WIM aJTOpUTMaM, MPHUMEHsSsS H3BECTHHIC AHATUTUYECKHE METOMBbI IpH
' pELIeHNH CTaHJApTHBIX MaTeMaTHYeCKUX 3a7ad Ha BBIYHCICHHE
paccTOSTHUI MEXIY ABYMs TOYKaMH, OT TOYKH A0 IPSIMOM, OT TOUKH 0




IJIOCKOCTHU, MCKAY CKPCIIHMBAOMIUMUCS ITPAMBIMH

7.13

Pemiatph 3ajaun Ha HaXOXKJEHHE F€OMETPUUYECKUX BEJIMYMH M0 o0pa3Lam
WIM QJIrOPUTMaM, MPUMEHSS W3BECTHBIE AHAIUTHUYECKUE METOIBI IPH
pPELIEHUH CTaHAAPTHBIX MAaTEMaTU4YECKHX 3a7a4 Ha BBIYMCICHHE YTJIOB
MEXAY CKPEIIMBAOLIMMUCS MPSAMBIMU, MEXAY NPSAMON U INIOCKOCTBIO,
MEXY IIIOCKOCTSMM, IBYTPaHHBIX YTJIOB

7.14

Boruncnsate 00BEMBI M IUIOMIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpusma, mupamMmia) ¢ TpuUMeHeHueM (pOpPMYIT, BBIYHCIATH COOTHOIICHUS
MEXIY ITIOAIIMHA MTOBEPXHOCTEN, o0BEMaMu MOT00HBIX
MHOTI'OTPaHHHKOB

7.15

OHepI/IpOBaTI) MNOHATHAMU: CUMMCTPHA B HPOCTPAHCTBEC, LHCHTP, OCbhb H
IJIOCKOCTb CUMMCECTPHUHU, HEHTP, OCb U IIJIOCKOCTh CUMMECTPUU (1)I/Il"ypbl

7.16

W3Bnekats, MpeoOpa3oBbIBATh M HMHTEPHPETUPOBATH HHPOPMAIUIO O
IPOCTPAaHCTBEHHBIX TE€OMETPHYECKUX (HUTypax, MpeACTaBIEHHYI0 Ha
YyepTexxax U puCyHKax

7.17

[IpumensTe reomerpuueckue (akThl JJIsl PELIEHHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEIOJIAraloluX HECKOJIBKO IIArOB PELICHUs, €CIH YCIOBUSA
IPUMEHEHUS 3a/1aHbl B IBHOW (popme

7.18

IIpuMeHsiT HpoOCTEiIlIMe MPOrpPaMMHBIE CPEACTBA UM 3JIEKTPOHHO-
KOMM YHUKAIIMOHHbBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUUYECKHX 3a/1a4

7.19

[IpuBOoaNUTH pUMEPBHI MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U
JKWU3HM, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB I'€OMETPHUH B HCKYCCTBE

7.20

HpI/IMCHSITI) IMMOJIYUYCHHBIC 3HAHUA Ha IPAKTUKE: aHAJIM3UPOBAThL PCAJIbHBIC
CUTyalluU U IPUMCHATH U3YUYCHHBIC ITOHATHA B ITPOLECCCE MO CKA PEIICHHU A
MaT€eMaTHYCCKU C(i)OpMYHHPOBaHHOﬁ Hp06HeMBI, MOICIIMPOBATH
PCAJIbHBIC CHUTYAllUHM Ha S3BIKEC I'COMCTPHH, UCCICAOBATH IMOCTPOCHHLIC
MO CIN C UCITOJIb30BAHHUEM I'COMETPUUCCKUX MHOHITHUH U TCOPEM, aIllapara
anre6p},1, peIaTh MPAKTUYCCKUEC 3aJlauM, CBA3AHHBIC C HAXOXICHUCM
TCOMCTPHYICCKUX BCIIMYNH

11 KJIACC

Kon
NpOBEPSIEMOT0
pe3yJabTara

IIpoBepsieMble MpeMeTHbIE Pe3y1bTAThl 0CBOEHNUS] OCHOBHOIA
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 06pa3zoBaHusA

6

I'eomerpus

6.1

OnepupoBaTh NOHATUSAMHU: HUIMHIPUYECKAsl TOBEPXHOCTh, 00pa3yoIine
HWIMHIPUYECKON MOBEPXHOCTH, IMJIMHIP, KOHMYECKas IOBEPXHOCTD,
oOpa3yrolmue KOHMYECKOW  TOBEPXHOCTH, KOHYC, cdepuieckas




IMOBCPXHOCTDH

6.2 PacrioznaBath Tena BpamieHus (TUAMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTYYCHUS TEJ BpaLCHHS
6.4 KrnaccuduimpoBats B3auMHOE pacroioxkeHne chepbl U IITOCKOCTH
OmnepupoBaTh MOHATHUSIMU: IIAPOBOW CErMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTA CETMEHTA, IIApOBOM CJIOi, OCHOBAaHHE IIAPOBOTO CIJIOSI, BBHICOTA
IIapOBOTO CJI0S, IIAPOBOM CEKTOP
6.6 Bbruuciate 00BEMBI M IUIOMAAM TOBEPXHOCTEH TeN BpalleHUS,
' TEeOMETPUYECKUX TeJl C TPUMEHEHHEM (OpMYy.T
OmnepupoBaTh TOHATHUSIMU: MHOTOTPAHHUK, BIHMCAHHBIK B chepy H
6.7 OIMCAaHHBIA OKOJIO c(epsl, cepa, BIHCAHHAST B MHOTOTPAaHHUK UITH TEJIO
BpalleHus
6.8 BBIMUCIIATE COOTHOIIEHHS MEXKTY TUIOIIAISIMU TOBEPXHOCTEN U 00bEMaMuU
' MOOOHBIX TEI
6.9 N3obpaxath uzydaemble GUTYpbl OT PYKH U C IMPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BeimonHATe (BBIHOCHBIC) IUIOCKHE YEPTEXKH W3 PHCYHKOB IIPOCTBIX
6.10 00bEMHBIX (QUIYp: BUI CBEpXy, COOKY, CHH3Y; CTPOMTb CEUEHHUS Tej
BpAaLICHUS
W3Bnekath, WHTEPIPETUPOBATH U MPeoOpa3oBbIBATE WHMOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TEOMETPUYECKHX (Urypax, NIpeICTaBICHHYIO Ha
YepTekax U PHCYHKaxX
[TpumeHsTh TeoMeTprueckre (BakThl Uil PEIICHUS CTePEOMEeTPUUYECKUX
6.12 3a/a4, MPEINOoNaralIiuX HECKOJIbKO IIaroB PEeHICHHs, €CJIU YCIOBHS
MPUMEHEHUS 3a/1aHbl B IBHOU (hopme
6.13 OmnepupoBaTh MOHSATHEM: BEKTOP B IPOCTPAHCTBE
BbImonHATh ASWCTBUS CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB M
6.14 YMHOXKEHHSI BEKTOpa Ha YMCIIO, OOBSCHATh, KAKUMHU CBOMCTBAMU OHH
o0nanamT
6.15 [TpuMeHTH paBUIIO MapaiesienuIeaa Mpu CI0KEHUN BEKTOPOB
OnepupoBath MOHATHSAMH: AEKApPTOBbI KOOPAMHATHI B MPOCTPAHCTBE,
6.16 BEKTOP, MOJYJIb BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA,
' yrol MEXKAy BEKTOpaMH, CKaJIsIpHOE IIPOU3BEIEHHE BEKTOPOB,
KOJUTMHEApHbIE U KOMIUTAHAPHBIE BEKTOPBI
Haxomuth cymMmMy BEKTOpPOB M IPOU3BEIECHHE BEKTOpPAa Ha YHCIO, IO
6.17 MEXy BEKTOpaMH, CKAISIPHOE MPOHU3BEACHHUE, PACKIaIbIBaTh BEKTOP IO
JBYM HEKOJUIMHEAPHBIM BEKTOpaM
6.18 3a/iaBaTh IJIOCKOCTh YPaBHEHHUEM B 1€KapTOBOM CHCTEME KOOpAMHAT
6.19 PemaTh npocreiinme reoMmeTpuueckre 3a1a4i Ha TPUMEHEHN e BEKTOPHO -

KOOPAMHATHOI'O MCTOAA




6.20

Pemats 3aJadu Ha AO0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIICHUN U
HaX0XACHUC I'COMCTPHUIYCCKHUX BCIIMYHH I10 06pa3uaM HIIM aJIrOpUTMaMm,
IIPpUMCHAA HU3BCCTHBIC MCTOABI IIpu PCUICHUHU CTaHAAPTHBIX
MaTEMATHUYCCKUX 3a1a4

6.21

[IpumensaTs mnpocrefilime NpOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIIEHUH CTEPEOMETPUYECKHX 3a/1a4

6.22

[IpuBoaUTH MpUMEPHI MAaTEMATUYECKUX 3aKOHOMEPHOCTEN B NMPUPOJE U
YKU3HU, PaCIIO3HABATH MPOSBJICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE

6.23

HpI/IMeHHTB MMOJTYYCHHBIC 3HAHHW HA ITPAKTUKE: aHAJIM3UPOBATh PCAJIbHBIC
CUTyalluU U IPUMCHATD U3YUYCHHBIC ITIOHATHUA B IIPOLECCCC ITOMCKA PCIICHU A
MAaTEMATUYCCKHU C(l)OpMyHHpOBaHHOﬁ HpO6J’I€MBI, MOJICIINPOBATH
PCaJIbHBIC CHUTYyallMU Ha SA3bIKEC I'€OMCTPUH, HUCCIICAOBATH IOCTPOCHHBLIC
MOACIIN C UCITIOJIB30BAHHUEM I'€COMCTPUICCKUX MMOHATUU U TCOPEM, allrapara
anre6pLI, peiaTh IMPAKTHYCCKUC 3alda4yu, CBA3AHHLIC C HAXO0XICHUCM
reoOMCTPUICCKUX BCINYNH




INPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KUIIACC

Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

7 I'eomerpus
OcHOBHbBIE TOHATUS cTepeoMeTpuu. Touka, MpsMasi, MIOCKOCTb, MPOCTPAHCTBO.

7.1 [TonsiTHE 00 AKCHMOMATHYECKOM IMMOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH
Y CIICJICTBHS U3 HUX
B3anmHOe  pacnonokeHwe ~ OpsAMBIX B [POCTPAHCTBE:  IEpeceKarolmecs,
MapajuieibHble M CKpeluBaromuecs mnpsmeie. llapamienbHOCT NOpsMBIX U
IJIOCKOCTEH B  MPOCTpPaHCTBE: IMapajulebHbIe TMpsSIMbIE B  IPOCTPAHCTBE,

79 NapajuieIbHOCTh TPEX MPSMBIX, MNapaJUIETbHOCTh MPSAMOW M IJIOCKOCTH. YTJBI C

COHANPABJICHHBIMH CTOPOHAMH, YIrOJd MEXKIy MpSAMBIMA B TMPOCTPAHCTBE.
[TapaniaenbHOCTh MJIOCKOCTEH: MapaielbHble MI0CKOCTH, CBOMCTBA MapaulelbHbIX
ockoctei. [Ipocreiinme npocTpancTBEHHBIE (PUTYPBI HA MIIOCKOCTH: TETPAdAP, KyO,
napa’suiesenuIie]], IOCTPOCHHE CEYCHUN

7.3

[lepneHAMKYIAPHOCTE NPSIMOA M IUIOCKOCTH: NEPHEHAHUKYISPHBIE IIpSAMbIE B
IIPOCTPAHCTBE, IIPSMBIE MTapaJUIEIbHbIE U NEPIEHANKYJPHBIE K IUIOCKOCTH, IPU3HAK
MEPIEHANKYJIIPHOCTH IPSAMOH U IIJIOCKOCTH, TEOPEMA O IPSAMOU MEPIEHINKYIISIPHOI
IIJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJI MEXKIY MPSAMOM U MJIOCKOCTBIO, IBYTPAHHBII
yTOJ1, TMHEWHBIN YroJl IBYTrpaHHOr o yria. [lepneHauKysap 1 HAKJIOHHBIE: pacCTOsTHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 IIIOCKOCTH, IPOEKIUs (GUTYphI Ha
IJIOCKOCTG. [lepreH quKyIsapHOCTb INIOCKOCTEN: IPU3HAK MTEPIEHAUKYIIIPHOCTH IBYX
mI0ckocTer. Teopema o TpEX nepneHauKyIsIpax

7.4

[TondaTne MHOTrOrpaHHMKA, OCHOBHBIE HJIEMEHTHl MHOTOTPAHHUKA, BBINYKIbIC U
HEBBIITYKJIBIE MHOIOTPAaHHMKH, pa3BEPTKAa MHOrorpaHHuka. lIpusma: n-yrosmpHas
npu3Ma, TpaHM M OCHOBAHHS MPU3MBI, MpsMas U HAKJIOHHAs MPU3MbI, OOKOBasl U
IIOJIHAS TIOBEPXHOCTh Npu3Mbl. [lapaienenumnen, npAMOYTrOJbHbBIN MTapalIeIeuIIe
U ero cporicrea. [Iupamuaa: N-yrojapHas nupamuia, rpaHd 1 OCHOBAHUE ITUPAMUBI,
OOKOBasi M MOJHAsI MOBEPXHOCTh MUPAMU[BI, MPAaBUIbHAS U yCeu€HHAs MUpaMUA.
OneMeHThl Npu3Mbl U nUpaMuibl. IlpaBUibHBIE MHOTOIpaHHUKHU: IOHSTHE
[IPaBWJIBHOI'O MHOIOI'PaHHMKA, [paBUJIbHAs IpU3Ma MW I[PaBUJIbHASA MUpPaMUJa,
npaBuJIbHAs TPEYrojbHas MMPaMKIa U IPaBUIIBbHBIN TeTpasap, Ky0. IIpencrasienue o
NPaBUJIbHBIX MHOTOIPaHHUKAX: OKTadJp, JOAeKa’ap U ukxocadapyrue CeueHus
MPU3MBI U U PaMUIbI

7.5

CummeTpusi B IPOCTPAHCTBE: CHMMETPUSL OTHOCUTENIBHO TOUKH, MPSIMOM, IIOCKOCTH.
DOneMeHThl CUMMETPUM B  NHUpaMuAax, Mapajielenunenax, MpaBHIbHBIX
MHOI'OTpaHHHUKAaxX

7.6

Brruucnenune »71€MEHTOB MHOTOTpAaHHUKOB: pE&Opa, auaroHanu, yriel. [lnomans




OOKOBO TIOBEPXHOCTH M TIOJHOM TOBEPXHOCTU MPSAMOM MPHU3MBI, IUIOIAIH
OCHOBaHMi, TeopeMa 0 OOKOBOW MOBEPXHOCTH MPSAMOM Mpu3Mbl. [Tmomans 60KoBoi
NOBEPXHOCTH M IOBEPXHOCTU IMPaBUIBHON MUpaMuAbl, TeopemMa O IUIOUIaau
yceuénHoi nupamubl. [lonstue 06 00béMe. O0BEM MUpaMUAbL, TPU3MBI

7.7

[TonoOHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXIY IUIOIIAIIMH [TOBEPXHOCTEH,
00bEMaMH MOJTOOHBIX TeI

11 KJIACC

Kon

IIpoBepsieMblii 31eMEeHT COePKAHUS

I'eomerpus

6.1

Hunmuaapruyeckasi TOBEPXHOCTh, 00pa3yIOIIU e IUINHIPUIECKON TOBEPXHOCTH, OCh
MUJIMHAPUIECKON MOBEPXHOCTH. LIvumMHIp: OoCHOBaHUSA M OOKOBasi TTOBEPXHOCTD,
o0pa3yromas u 0Ch, IJIOIIA/Ib OOKOBOK M MOJHOM IMOBEPXHOCTH

6.2

Konunueckast noBepXHOCTh, 00pa3yrolye KOHNYECKO! TOBEPXHOCTHU, OCh ¥ BEPILIMHA
KOHUYECKON MoBepxHOcTH. KOHyC: OCHOBaHME M BEpIIMHA, 00pa3yromias U OcCh,
MJI0MIA b OOKOBOM W TOJIHOW IMOBEPXHOCTH. Y CEUEHHBIH KOHYC: O0pasylomme u
BBICOTA, OCHOBAaHUA U OokoBas IMOBEPXHOCTDH

6.3

Cdepa u map: ueHTp, paguyc, AMaMeTp, MIOIMAIL TOBEPXHOCTH chepbl. Bzanmuoe
pacrionoxenne cepbl U TMIOCKOCTH, KacaTelbHas TUIOCKOCTh K cdepe, IIIomaab

cdepbl

6.4

N3o6pakeHne Ten BpalieHus Ha MIOCKOCTH. Pa3BépTKa MUIMHApPa U KOHYCa

6.5

KoMOunanuu Tenm BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHUCAHHBIN
okoto cdepsl, chepa, BMUCAaHHAS] B MHOTOTPAaHHUK, UJTH TEJIO BPAIICHHS

6.6

[Honstue 060 o6béme. OcHOBHBIE CBoOiicTBa 00bEMOB Tei. Teopema 00 00BEME
IPSAMOYTOJIbHOTO TTapasiIeNienumena u ciuecTBus u3 He€. O0bEM HuImHApa, KOHYCa.
O06béM mapa u mwiowanb chepsl

6.7

[TomoOHbie Tema B mpoctpaHcTBe. COOTHONMIGHHS MEKIY IUIOMAAIMHU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX T

6.8

Ceuenus nmimHapa (MapajuielIbHO W TMEPHEHIUKYISIPHO OCH), CEUYCHHs] KOHYyca
(mapasienbHOe OCHOBAHUIO U MPOXOAINEe YePe3 BEPIINHY), CEUCHHUS MIapa

6.9

BekTop Ha miockoct M B mpocTpaHcTBe. CloKeHHE U BBIYMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3iokeHne BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTtopaM. IlpaBuno mnapamnenenunena. Pemenue 3amad, CBSI3aHHBIX €
IIPUMEHEHUEM IIPABUII IEHCTBUI C BEKTOPAMHU

6.10

[IpssmoyronpHass cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopaumHartel BekTOpa.
[Ipocreiimme 3agaun B KOOpAMHATAaX. Yrosl MexAy BekTopamu. CkalisipHOE
IIPOU3BENCHUE BEKTOPOB. BBIUMCIIEHHE YITIOB MEXAY NMPSIMBIMUA U IUIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METO IPH PELLIEHUU TEOMETPUUECKHUX 3a1a4




IMPOBEPAEMBIE HA EID 110 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHMA OCHOBHOM OBPA30OBATEJBHOM ITPOTPAMMBI CPEJTHETO
OBHIEI'O OBPA3OBAHMUA

Kon
NpoBEPSIEMOT0
TpeOoBaHMs

IIpoBepsieMbie TPeOOBAHUSA K NPEAMETHBIM Pe3y1bTaTaM 0CBOCHHS
OCHOBHOM 00pa3oBaTe/IbHOM NPOrpaMMBbI CpeHero o01ero
oOpa3oBaHus

Bnanenue merogamu J0Ka3aTeNbCTB, alrOPUTMAMM pEIICHUs 3a7ad;
yMeHHe (opMyaHpoBaTh M ONEPUPOBATh TMOHATHUSAMHU: OMNpeIeeHue,
akcuoMa, TeopeMma, CIEeACTBHE, CBOWCTBO, MpPH3HAK, 0KAa3aTeIbCTBO,
paBHOCUJIbHBIE (DOPMYIMPOBKH; IPUMEHATh UX; YMEHUE (POpMYIIUPOBAThH
oOpaTHOE W NPOTUBOIOJIOKHOE YTBEPXKJEHHUE, MPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIB30BaTh METOJ MAaTeMaTU4eCKOH HHIYKIUH;
IIPOBOJIUTH J1OKA3aTEIbHbIE PACCYKIEHUS IIPH PEILIEHUY 3a/]1a4, OLIEHUBATh
JOTMYECKYI0 IPaBWJIBHOCTb  PACCY)KJEHUN; YMEHUE OIEpHUpOBATH
MOHATUSAMU: MHOXECTBO, IOJMHOKECTBO, ONEPALlMM HAJl MHOXKECTBAMU;
YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM — ammapaTr JJis
OIMCaHUS PeasIbHbIX MPOLIECCOB U SIBJICHUN U MPU PEIIEHUH 3a]a4, B TOM
quciie U3 APYruX y4eOHbIX IPEIMETOB; YMEHHUE ONEPUPOBATH IOHATUSAMU
rpad, cBs3HBIN Tpad, 1epeBo, MUK, Tpad Ha MITOCKOCTH; YMEHHUE 3a7aBaTh
U ONHUCHIBATh Ipadbl Pa3IMUHBIMU CIOCOOAMMU; UCIIOIB30BaTh rpadsl Npu
peleHuy 3aaa4

YMeHue onepupoBaTh MOHATUSAMHU: HAaTypaJbHOE YUCIO, LIEI0E€ YHCIIO,
CTEIEeHb C LIEJIBIM MOKa3aTesleM, KOpeHb HaTypajbHOW CTENEHU, CTENEHb C
palMOHAIbHBIM [10KA3aTENEM, CTETIEHb C JEHCTBUTEIbHBIM [TOKa3aTEJIEM,
jgorapudmM ymcna, CUHYC, KOCUHYC M TaHTE€HC IPOU3BOJBHOIO YHUCIA,
OCTaTOK IO MOJYJIIO, pallMOHAIBbHOE YHCIO0, MPpPAlMOHAILHOE YHCIIO,
MHO>KECTBA HATypajbHBIX, IENbIX, PAalMOHAIBHBIX, JEHCTBUTEIBHBIX
qycell; yMEHHE UCII0Ib30BaTh MPU3HAKH AETUMOCTH, HAUMEHB NN 001U i
JeNMUTeNlb M HauMeHblllee ol0liee KpaTHOe, alroputM EBkimpa mpu
pELIEeHNH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MTO3ULIUOHHBIMU CHCTEMaMU
CUMCIIEHUS;  yYMEHUE  BBIINOJHATH  BBIYMCIEHHE  3HAYEHUH U
npeoOpa3oBaHusi BBIPAKEHUW CO  CTEMEHsSAMU U Jorapudmamu,
npeodpazoBaHusi  APOOHO-PAllMOHANBHBIX  BBIPAXKEHUH;  yMEHHE
ONepUpOBaTh MOHSATHUSAMH: IOCJIEIOBATENLHOCTh, apudmMeTnyeckas
MpPOrpeccHsi, TeOMEeTpUYEeCKasi Mporpeccusi, OECKOHEYHO YOBIBarOIIAs
reoMeTpuuecKkas Mmporpeccus; yMeHue 3a/1aBaTh MOCJIE0BATEIbHOCTH, B
TOM YHUCJIE C IIOMOUIbIO PEKYPPEHTHBIX (OPMYJ; YMEHHE OINEPUPOBATH
MOHATUSAMU: KOMIUIEKCHOE YHCIIO, CONpPSDKEHHBIE KOMIUIEKCHBIE YHUCIa,
MOJyJIb U apryMEHT KOMIUIEKCHOI'O Yucia, popma 3aucu KOMITJIEKCHBIX
guces (reoMeTpudecKkas, TpUroHOMeTprudecKkas 1 aredpandeckas ); yMeThb
MPOU3BOAUTh apu(pMeTHdYecKre IEeHCTBUS C KOMIUIEKCHBIMU YHCIIaMu;




MIPUBOIUTD IIPUMEPHI HCIIOJIb30BaHUS KOMIIJIEKCHBIX YHCEIT; OIIEPHUPOBATH
MOHATUSMU: MaTpulla 2x2 wu  3x3, onpeaenuTeslb  MaTPHUIIbI,
r€OMETPUYECKUIA CMBICI ONPEACIIUTEIIS

YMeHue onepupoBaTh IOHATHAMU: palUMOHAIbHBIE, MpPpallOHAJbHBIE,
MOKa3aTelIbHbIE, CTENEHHbIe, JorapuMuyecKkue, TPUTOHOMETPUYECKUE
YpaBHEHMSI M HEPAaBEHCTBA, HUX CHUCTEMbl; YMEHUE OIEPUPOBATH
MOHATUSAMU: TOXKIECTBO, TOXJIECTBEHHOE IMpeoOpa3oBaHME, ypaBHEHHUE,
HEPABEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, PAaBHOCHJIBHOCTH
YpaBHEHMI, HEPAaBEHCTB U CHUCTEM; YMEHHE pellaTh YypaBHEHUS,
HEPABEHCTBA W CUCTEMBl C IMOMOULIBIO pa3JIMYHBIX NPUEMOB; pPEIIAThH
YpaBHEHMS, HEpPaBEHCTBA M CHCTEMbl C TIApaMeTpOM; IPUMEHATh
YpaBHEHMS, HEPABEHCTBA, UX CHUCTEMBI JJIsl PEUICHUS MAaTEeMAaTH4YECKUX
3a]a4 U 3a]1a4 U3 pa3InyHbIX oOsacTell HayKu U peajbHON KU3HU

YMeHue onepupoBaTh MOHATHSAMH: (QYHKUMS, UYETHOCTh (PYHKILHUU,
MePUOANYHOCTh (YHKIUH, OTPAaHUYCHHOCTh (PYHKLIHUHU, MOHOTOHHOCTD
byHKIMH, KCTpeMyM (YHKIMH, HAauOoJblllee U HAMMEHbIIee 3HAUYCHUS
GyHKIMM Ha IPOMEXKYTKE, HempephIBHAs (PYHKIUS, aCUMIITOTHI rpaduka
byHKIMH, IepBas U BTOpas MPOU3BOAHAS (QYHKIUU, T€OMETPUUYECKUI U
(U3MYECKUIl CMBICI TIPOM3BOJHOW, IEPBOOOpa3Has, ONpPEACIEHHBIN
WHTETpall; YMEHHE HAaXOAUTh aCUMIITOTHI Tpaduka (yHKIHH; yMEHHUE
BBIYUCIISATh  MPOU3BOAHBIE CYMMBI, IPOU3BEIEHUS, UYACTHOIO U
KOMIMO3HUIMK (YHKIIM, HAXOAUTh ypaBHEHHE KacaTeJIbHOH K rpaduky
GyHKIMM;, yMEHHE HaXOAWTh MPOHM3BOAHBIE AIEMEHTapHBIX (DYHKIHUI;
YMEHHE UCIOJIB30BaTh MPOM3BOIHYIO [JII HCCIENOBAaHUA (YHKIIHA,
HAXOAWTh HAWOONbBIIME W HAaWMEHBbIIHE 3HA4eHHUS (YHKIUH; CTPOUTH
rpauKd MHOTOWICHOB C HCIOJB30BAHUEM arapaTta MaTeMaTHYECKOro
aHaiu3a; MPUMEHATH MPOU3BOJHYIO I HAXOXKIECHHUS HAWIY4YIIEro
peuieHusl B MPUKIAJAHBIX, B TOM YHCJE COLMAIbHO-’KOHOMHUYECKUX M
¢u3nYecKnX 3ajavyax; HAXOAUTh TUIOMAIN U 00BEMBI (PUTY C IMTOMOIIBIO
WHTErpaja; NPUBOAUTH MPUMEPbl MATEMATUYECKOIO MOJIEIMPOBAHMS C
oOMOMIbIO U (pdepeHnanbHbIX ypaBHEHUI

YMeHue onepupoBaTh NOHATHAMU: IpapuK QyHKUNU, 0OpaTHas QyHKIUS,
KOMNO3UIMS (YyHKUUM, JUHEWHas (QYHKUMs, KBaJpaTUyHas (QyHKUMS,
panoHanbHasg (yHKUMSA, CTelneHHas (yHKUUsA, TPUTOHOMETPHUYECKHE
¢GyHKIMH, OOpaTHbIE TPUTOHOMETpUUECKHE (DYHKLMHU, MOKa3aTelbHas U
norapudmuyeckas (yHKIUH; yMEHHE CTPOUTh TIpaUKd H3YHYEHHBIX
GyHKUMH,  BBINOJHATH  IpeoOpa3oBaHus  rpadukoB  (QYHKIHIA,
UCIIONIB30BaTh IpauKU U1 M3y4EHHs MPOLECCOB U 3aBUCHUMOCTEH, IpHU
pELICHNHU 33/a4 U3 JIPYTUX y4yeOHbBIX MPEAMETOB U 3aJay U3 peasbHOU
KM3HM; BbIpaXaTh (OpMyJIaMH 3aBHCUMOCTH MEXKIY BEIMYHMHAMM;
UCIONh30BaTh CBOWCTBA U T'paduKu QYHKIMH OIS pEelIeHHs] YpaBHEHHIA,
HEpaBEHCTB M 3aJad C IapaMeTpaMu; H300pakaThb Ha KOOPJMHATHON
IJIOCKOCTH MHO)KECTBA PEILIEHUI YPaBHEHUM, HEPABEHCTB U UX CUCTEM




YMeHue pemath TEKCTOBBIE 3a/laydl Pa3HBIX TUIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, JOJM U YacCTH, Ha JIB)KEHHE, pabOTy, CTOMMOCTb TOBapOB U
yCIyT, HAJIOTH, 3aJa4¥ U3 00JIACTH YIPABJICHUS JIMYHBIMU U CEMEHHBIMU
(¢buHaHCAMM); COCTABIISITH BBIPAKEHUS, ypaBHEHHS, HEPAaBEHCTBA U HUX
CUCTEMBl MO YCJIOBMIO 3aJauyd, MCCIEAO0BATh IOJYYEHHOE PEIICHHE U
OLIEHUBATh MPaBIONOJAOOHOCTh PE3YIbTATOB; YMEHHE MOJEINPOBATH
peanbpHblE CUTyallMH Ha S3bIKE MATEMATHUKH; COCTABJIATH BBIPAKECHUS,
YPaBHEHHMSI, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 3aJ1a4H, HCCIIEI0BATh
MOCTPOCHHBIE MOJENM C WCIOJh30BAaHUEM  ammapara aireOphl,
WHTEPIPETUPOBATH MMOJYYEHHBIN PE3YJIbTAT

YMeHue onepupoBaTh MOHATHSAMU: cpeqHee apudmMeTnyeckoe, MeauaHa,
HauOosbIlee ¥ HaMEeHbIllee 3HaYeHUs, pa3Max, TUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YUCJIOBOro Habopa; yMeHHE U3BJIEKaTh, HHTEPIPETUPOBATH
nH(popMaIMIO, IPEICTABICHHYIO B Ta0/IMIaxX, Ha JuarpaMmax, rpagukax,
OTPa’KaIOLIYI0 CBOIMCTBA PEAJIbHBIX MIPOLIECCOB U SIBIEHUM; PEACTABIATh
uHpOpMAIMI0O C TOMOIIbIO TaOMUI] W JUarpaMM; HCCIEI0BaTh
CTaTUCTUYECKHUE JaHHbIE, B TOM YHUCIE C MpPUMEHEHHEM TrpaduyecKkux
METOJI0B U AJIEKTPOHHBIX CPEJCTB; rpaMUeCKU UCCIe10BaTh COBMECTHbBIE
Ha0JII0/IEHHs ¢ TOMOUIBIO TUarpaMM pacCceMBaHus U JIMHEWHOM perpeccun

YMeHne onepupoBaTh IOHATUSAMH: CIyYalHBIM OIBIT M CIydailHOE
COOBITHE, BEPOSTHOCTh CIIy4alHOTO COOBITUS;, YMEHHE BBIYHCIATH
BEPOSTHOCTh C HCHOJIb30BaHWEM TrpadUYecKUX METOA0B; MPUMEHSTH
GopMyINBl CIOKEHHS M yYMHOXEHUS BEPOATHOCTEH, (QopMyly MOTHOU
BEpOSATHOCTH, popmyny bepHymmm, koMOuHaTOpHBIE GaKTHl U POPMYITHI;
OLICHUBAaTh BEPOSITHOCTH PEAJbHBIX COOBITUH; YMEHHE OIEepUpOBaTh
MOHATHSAMU: ClIy4aiiHash BeJNWYMHA, pACIPEICICHHE BEPOSTHOCTEH,
MaTeMaTU4YeCKOe OXHUJAAHUE, TUCIIEPCUST M CTAaHIApPTHOE OTKIOHEHUE
CIIy4aifHOW BEJWYWHBI, (QYHKIUU paclpeneiieHuss W  IJIOTHOCTH
PaBHOMEPHOI0, OKA3aTEJIbHOI'0 M HOPMAJIBHOT'O PacipeleIeHUI; yMEHHE
HCI0JIb30BaTh CBOMCTBA M3YyUEHHBIX paclpeieseHui 111 pelieHns 3a1ady;
3HaKOMCTBO C MOHSTHSIMH: 3aKOH OOJIBIINX YHCEN, METObl BEIOOPOYHBIX
UCCJIEIOBAaHUM; YMEHHE TMPUBOAUTh MPUMEPBI MPOSABJICHUS 3aKOHA
OONBIINX YMCEN B MPHUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSAX; YMEHHUE
OIepUpOBaTh MOHATUSAMU: COUETAHUE, NIEPECTAHOBKA, YUCIO COYETAHMM,
YUCIO TMEpecTaHoBOK; OuHOM HblOTOHA; yMeHuUE  MPUMEHSTH
KOMOMHATOpHBIE (D)AKThl U PACCY>KISHUS U PELISHHs 3a1a4; OLlEHUBATh
BEPOSITHOCTU PEATIbHBIX COOBITUI; COCTaBIATh BEPOATHOCTHYIO MOJIEb U
WHTEPIPETUPOBATH MOTYICHHBIA PE3yIbTaT

YMeHne onepupoBaTh IOHATUSAMM: TOYKA, IMpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIYY, BEJIMYUHA yIJa, INIOCKUI YTOJI, IByTpaHHbIN
YTOJI, TPEXTPAHHBINA YroJ, CKPEIIUBAOIIMECS MIPSIMBIE, IapaIEIbBHOCTD U
MEPIEHAUKYJSIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroj MEXAY IPSIMBIMH,
YroJl MEXAY MpsIMOM M IUIOCKOCTBIO, Yrojd MEXAY IIOCKOCTIMHU,




paccTostHue OT TOYKHM [0 IIOCKOCTH, PAacCTOSHUE MEXAY HPSIMBIMH,
paccTostHuE MEXIY MJIOCKOCTSIMH; YMEHUE HMCIIOJIb30BATh MPHU PELICHUU
3aa4 u3y4eHHble (PaKThl U TEOPEMBbI ILIAHUMETPUHU; YMEHHE OLIEHUBAThH
pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHUpa; CTPOUTh MaTEMaTUYECKHe
MOJIENIM C TOMOILIBI0 T€OMETPUYECKUX IOHSITUM U BEJIMYMH, DPEIIaTh
CBSI3aHHBIE C HUMHU MPAKTUUECKHE 3a]]a4u
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YMeHue onepupoBaTh MOHATUAMU: IUIOM@AAb (GUTYPBI, 00BEM (UTYpHI,
MHOTOTPaHHUK, MPAaBHIbHBIH MHOTOIPaHHHK, CEYCHHWE MHOTOI'DaHHHKA,
KyO, mapajuienenunen, MNpu3Ma, NUpaMuiaa, ¢GUrypa U IOBEPXHOCTH
BpalleHus, MWIMHIP, KOHYC, Imap, cdepa, miomanb chepsl, MIomagb
MOBEPXHOCTH MHPAaMUJBL, MPHU3MBbI, KOHYCa, LUIUHApA, 00BEM Kyba,
MPSMOYTOJIFHOTO Tapajieienuneaa, MUpaMubl, MPU3MBbIL, HJIMHIPA,
KOHYyCa, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUCHHS KOHYyca M LMJIMHIPA,
napajieNibHble OCH WJIM OCHOBAaHHWIO, CEUEHHE IIapa, IUIOCKOCTD,
Kacaromasicsi cdepsl, IHIMHIPA, KOHYCa; YMEHHE CTPOUTH CEYCHHE
MHOTOTPaHHHKa, N300pakaTh MHOT'OTPAaHHUKH, (QUTYpPHl ¥ TOBEPXHOCTH
BpallleHUsl, UX CEYEHHs], B TOM YHUCIIE C IOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE NMPUMEHATh CBOICTBA T'€OMETPUUECKUX (PUTYpP, CAMOCTOATEILHO
(bopMyIHpOBaTH OMpeeNeHUs H3y4aeMbIX (PUTYD, BBIABUTATH THIIOTE3HI O
CBOMCTBAaX M MpHU3HAKaX T'€OMETPUUYECKUX (Uryp, OOOCHOBBIBATH WIIU
OIpOBEpPrath MX; YyMEHHE HPOBOAUTH KiaccupuKauuoo Guryp Imo
Pa3MYHBIM TIPU3HAKaM, BBINOJIHATE HEOOXOAMMBIE JONMOJHHUTEIBHbIE
MOCTPOEHUS
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YMeHne onepupoBaTh IOHATUSAMHU: JBH)KEHUE B  IPOCTPAHCTBE,
MapajuleNbHbI MEPEHOC, CUMMETPUS HA IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TMOMO0OUS, TMOMO0HBIE (UTYpPHI; YMEHHE
pacrio3HaBaTh paBHbIE W MOJOOHBIE (UTYPHI, B TOM YHCIE B MPHUPOJE,
HCKYCCTBC, apXUTCKTYPC,; HCIIOJIb30BATh T'COMETPUICCKHUEC OTHOIICHUS ITPU
peICHUN 3aaa4;, HaXOAUTb TI'COMCTPUYCCKUC BCIMYUHDBI (IIJ'II/IHa, yroJ,
IUI0MIA]Ib, 00BEM) MPU PEICHUH 3a/1a4 U3 IPYTUX Y4eOHBIX NMPEAMETOB U
U3 peaJbHOM KH3HU; YMEHHE BBIYUCIISATH T€OMETPHUYECKHUE BETUUYHHBI
(nmuHA, yromj, miowW@Ab, 00BEM, MJIOMAAb IMOBEPXHOCTH), HCIOJB3YS
U3ydeHHbIe (OPMYIIBI U METObI, B TOM YHCIIE: TUIOMAAb MOBEPXHOCTH
MUpaMubl, IPU3MBL, KOHYCa, HMUJIUHIPA, TUIOMAAb cdeprl; 00bEM Kyda,
NPSMOYTOJBHOTO Tapajulelenuneaa, HTUpaMUAbl, MPHU3MbI, WIMHAPA,
KOHYCa, [l1apa; yMEHHEe HaXOUTh OTHOLIEHHE 00BbEMOB MOIOOHBIX (UTYp
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YMeHue onepupoBaTh MOHITUSMU: TPSMOYTOJIbHASI CUCTEMa KOOPIMHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOpPAMHATHI BEKTOpA, CyMMa BEKTOpPOB,
MpOM3BEICHNE BEKTOpPa Ha 4YHUCIO, pPa3loKEeHHWE BEKTOpa Mo 0Oas3ucy,
CKaJSIpHOE IPOU3BEACHUE, BEKTOPHOE IPOU3BEAEHUE, YIroid MEXIY
BEKTOpaMHU; YMEHHE UCIOJIb30BaTh BEKTOPHBIM U KOOPAMHATHBIA METO]
JUIL  pelIeHHs TEeOMETPUUYECKUX 3amad M 3aJad Jpyrux y4eOHBIX
MpeIMETOB
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YMeHue BRIOUpaTh NOAXOASIINNA METOA IS PEIIeHUS 3a/1a4i; TOHUMaHUe
3HAYUMOCTH MATEMaTUKU B HW3YYCHHHM TPUPOAHBIX U OOIIECTBEHHBIX
MPOLIECCOB M SIBJICHUM; yMEHHE pacrno3HaBaTb MPOSBIECHUE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHUE IPUBOIUTH IPUMEPHl MATEMAaTUY €CKUX
OTKPBITUN POCCUIUCKONW U MUPOBOM MaTEMATUYECKON HAyKU




HEPEYEHD 2JIEMEHTOB COIAEPXKXAHUS, ITIPOBEPAEMBIX HA EI'D 110
MATEMATHKE

IIpoBepsieMblii 3JIEMEHT COIEePKAHUSA
Kon
1 Yucna v BEIYUCICHUS
1.1 HatypanbsHhbie u nienbie yncna. [Ipu3Haku JemuMOCTH IebIX YHCell
12 Paunonansapie  uncna. OOBIKHOBEHHBIE U JICCATHYHBIE JpOOH, TMPOLEHTHI,
' OECKOHEYHBIE MEPHUOTUICCKIE TPOOH
13 ApudmeTnueckuil KOpeHb HaTypajbHON crereHH. JlelicTBUS ¢ apupMeTHYECKUMHU
' KOPHSMU HaTypaJIbHOM CTENeHU
14 Crenensb ¢ nensiM nokasareneM. CTeneHs ¢ palMOHAIBHBIM IOKa3areseM. CBolicTBa
' CTENEHN
15 CuHyCc, KOCMHYC ¥ TAHTEHC YHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTAaHT'CHC YU CIIOBOTO apryMEHTa
1.6 Jlorapum uncna. [[ecITHYHbBIC U HATypaJIbHbIC JTOTapu(pMBbI
JeiicTBuTenbHbIC Yncha. ApudMeTHIECKHIE ONepaln ¢ JeHCTBUTEILHBIMU YHCIAMH.
1.7 [Tpubam>xEHHBIE BHIYMCIICHUS, IIPABHIIA OKPYTIICHUS, IPUKHUJIKA U OI[EHKA pe3yabTaTa
BBIUMCIICHUI
1.8 [IpeobpazoBanue BeIpaxeHU
1.9 KommekcHble uncna
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ensie 1 ApoOHO-pallOHATBHBIC YPABHEHUS
2.2 WppanuonanbHblie ypaBHEHUS
2.3 Tpuronomerpuueckue ypaBHEHHUs
24 [TokazaTenbHbIC U JTOTaPUPMUIECKHIEC YPABHEHUS
2.5 Lenbie 1 ApOOHO-pallMOHATBHBIC HEPABEHCTBA
2.6 HppannoHanbHbie HEPaBEHCTBA
2.7 [Toxa3zaTenbHble U JorapudmMuyeckie HepaBeH CcTBa
2.8 Tpuronomerpuyeckrue HepaBeHCTBA




2.9

CucremMmsl 1 COBOKYITHOCTH ypaBHeHI/Iﬁ U HCPAaBCHCTB

2.1
VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
0 9
2.1 . .
1 Martpuua cucTeMbl TMHEHHBIX ypaBHEeHUH. OnpeaenuTenb MaTPULI
3 OyHKIUU ¥ rpaduKu
31 @OyHkuusa, crnocodsl 3anaHus (pyHkuuu. I'padpuk QyHkuuu. B3aumHo oOpaTHBIE
' ¢ynkun. Yétasle 1 HeuéTHbIe QyHKIMH. [lepuonnyeckue GpyHKIUN
OO6nacth ompeneiaeHuss W MHOXKECTBO 3HaueHUH QyHkuuu. Hymum ¢yHKuuu.
39 IIpoMexyTku  3HAKONMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLUH.
' MakcuMymbl M MHUHUMYMbI (yHKkiuu. HauOosbliee um HauMeHblllee 3HadeHUE
(GYHKIUY Ha TPOMEXYTKE
33 CrenenHas GyHKIUS ¢ HATypaJbHBIM U IIeJIbIM IOKa3aTeneM. E€ cBoiicTBa u rpaduxk.
' CaolicTBa 1 rpaduK KOpHS N-OW CTENEeHU
3.4 Tpuronomerpuyeckrue QyHKIMH, KX CBOWCTBA U I'PaUKH
3.5 [Toka3zaTenbHas u jgorapupmuyeckas GyHKIMH, UX CBOWCTBA U rpaduKu
36 Touku pa3pbiBa. AcuMnTOTH rpadukoB GyHKIM. CBOMCTBA QYHKINIA, HEIPEPHIBHBIX
' Ha OTpe3Ke
3.7 ITocnenoBaTenbHOCTH, CIIOCOOEI 3aIaHUsI TOCIEA0BATEILHOCTEH
3.8 Apugpmernueckas u reoMeTprueckas nporpeccun. @opMyiia cIoKHBIX TPOLIEHTOB
4 Hauana mareMaTH4ecKoro aHaiausa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BogHbIC dJIEMEHTAPHBIX (YHKITUN
[IpumeHeHne npPOM3BOJHOW K HCCIENOBAHUIO (YHKIMM HAa MOHOTOHHOCTb H
4.2 skcTpeMyMbl. HaxokneHue HauOosblIero M HaMMEHBUIErO 3HAa4YeHMsI QYyHKLIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Unterpan
5 MHoXXecTBa U JIOTHKa
5.1 MHosecTBO, onepaly HaJl MHOXKecTBaMu. J{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTD U cTaTHCTHKA

6.1

OnucarenpHasg CTATUCTUKA




6.2 BepositHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKN
7.4 Tena 1 NOBEPXHOCTHU BpalICHUS
7.5 KoopauHatel 1 BEKTOPBI




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIAA YYEHUKA

e T'eomerpus, 10-11 xkmacc/Anartacsan JI.C u ap., AxunonepHoe obmiecTBo «M31aTenbcTBo

«IIpocBenienue»

METOAUYECKHUE MATEPUAJIBI 1JI1 YYUTEJIA
e T'eomerpus, 10-11 xkmacc/Anartacsan JI.C u ap., AxkunonepHoe o6miecTBo «M31aTenbcTBO
«IIpocBemienue»

e VMK no reomerpun 115 10-11 knaccos

MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCHBI CETU UHTEPHET
e Enunas xomnekius [IOP

e bubmoreka [JOK






