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INOSICHUTEJIBHAS 3ATITUCKA
PaGouas nporpamma yuebnoro xypca «I'eomerpusi» GaszoBoro ypoBus s obyuarommxcs 10 —11
Kj1accoB pazpaborana Ha 0cHOBE PeepanbHOro rocy1apcTBEHHOro 06pa30BaTenbHOrO CTAHapTa CPETHEro
obmero obpasoBanus, ¢ y4ETOM COBPEMEHHBIX MHPOBBIX TPeOOBAHHH, NPENBABIIAEMBIX K MATEMATHUECKOMY
obpazoBanuio, ¥ TpaguIuil poccuiickoro obpasoBanus. Peanmsanus mporpaMMel 06ecieYHBaeT OBIaIeHHE
KITIOYEBBIMH KOMIIETEHLMSIMH, COCTABIISIOMMMEI OCHOBY /I CAMOPa3BHTHS H HENPEPHIBHOTO 00pa3oBaHus,
LEJIOCTHOCTE OOIIEKYIBTYPHOTO, IMYHOCTHOTO M TO3HABATEIEHOIO Pa3BHTHS TMIHOCTH 00 y4arOIHXCs.

HEJIM U3YYEHUSI YUYEBHOI'O KYPCA

BaxnocTs y4ebHOro Kypca reoMeTpHH Ha ypOBHE CpefHero obmero ofpasoBaHus 0OyCIOBIEHA
NPAKTHYECKOA 3HAYMMOCTBIO METalpeJIMETHBIX M IIPeIMETHBIX pe3yJbTaToB OOy4YeHHsS TeOMETPHH B
HAIPaBJICHWH JIMYHOCTHOTO PasBHTHA oOyuaromuxcs, GopMupoBanus GyHKIHOHATEHOW MATEMaTHUECKOH
IPAMOTHOCTH, H3Yy4YeHHMsA [pyrux ydeOHeIX aucnumumH. PasButue y ofyvarommxcs TpaBHIIBHBIX
NPEICTaBICHUI O CYLIHOCTH M IIPOMCXOXICHUH F€OMETPHUECKUX abCTpakIui, COOTHOIIEHUH PEalbHOTO U
HJICaNIbHOTO, XapakTepe OTPaKEHH MaTeMaTHUeCKol HayKkoi SBIeHHH U MPOIIECCOB PEaIbHOTO MAPA, MECTE
FEOMETPHH B CHCTEME HAYK M POJIM MareMaTH4eCKOro MOACIHPOBAHUA B HAYYHOM ITO3HAHHH H B IIPAKTHKE
croco6cTByeT (HOPMUPOBAHMIO HAYYHOTO MHPOBO33PEHHMs YYALIMXCS, @ TakXke KauyeCTB MBIILICHHS,
HeOOXOUMBIX /Ul aJlalTalliid B COBpEMEHHOM 00IIecTBe.

['eomeTpus sBnAeTcs ofHEM U3 6a30BBIX NPEAMETOB Ha YPOBHE cpexHero obiiero o6pa3oBaHMs, TaK
Kak oOecredynBaeT BO3MOXHOCTh M3YYCHUS KaK AHUCIHMIUIMH SCTECTBEHHO-HAYYHON HAMPABJIEHHOCTH, TakK U
TYMaHUTapHOM.

Jlorugeckoe wMemmIeHHE, (QOpMHUpyeMOe TpH H3YyYEeHHM OOyYarOIMUMHCS IOHATHHHBIX OCHOB
reOMETPUH W IOCTPOSHUH LEMOYKH JIOTHYECKHX YTBEPKACHHH B XOIE PEIICHHS IEOMETPHYECKHX 3a/ad,
YMEHHUE BBIIBHMIaTh M OIPOBEPraTh TIHIIOTE3bl HEMNOCPEACTBEHHO HCIONB3YIOTCS INPH PpEIIeHHH 3a1ay
€CTECTBEHHO-HAY9YHOr0 IIUKJIA, B YACTHOCTH U3 Kypca QU3UKH.

YMeHHE OpHEHTHPOBATBCA B IIPOCTPAHCTBE MIpaeT CYLIECTBEHHYIO pOJb BO BCeX o00iacTsax
JieaTeIbHOCTH YenoBeka. OpueHTalus 4eIoBeKa BO BpEMEHH U TPOCTPAHCTBE — HEOOXOAMMOE YCIIOBHE €ro
COIMANLHOro OBITHA, (JOpPMa OTPAXKEHHSI OKPYIKAIOIIEro MUPa, YCIOBHE YCIIENTHOTO MO3HAHUS U aKTUBHOIO
npeobpaszopanus AedcTBUTENPHOCTH. OnepupoBaHye NPOCTPAHCTBEHHBIME 0oOpa3amu OOBeIHHSET pa3Hble
BU/IbI y4eOHOH M TpPYHNOBOM JEATENBHOCTH, ABISETCH OJHUM M3 NPOGECCHOHATHHO Ba)XKHBIX Ka4eCTB,
MO3TOMY aKTyaibHa 3agada (opMupoBaHHs y 0OydalomMXCS MNPOCTPAHCTBEHHOTO MEIIUIEHHS Kak
Pa3sHOBHIHOCTH OOPA3HOr0 MBIIUICHHS — CYLIECTBEHHOIO KOMIOHEHTA B MOATOTOBKE K MPAKTHYECKON
JEATEIbHOCTH 10 MHOTUM HATpPaBICHUAM.

[lene ocBoeHus mporpamMmbel yueOHOro xypca «['eomerpus» Ha 6azoBoM ypoBHe oOyueHHS —
obmeobpaszopaTenbHOE W OOIIEKYTbTYpHOE pa3sBHUTHE OOydaromuxcs depe3 obecriedeHHe BO3MOXKHOCTH
NPHOOPETEHHS. W HCIIONb30BaHUA CHCTEMATHYECKHX I'e€OMETPHYECKHX 3HAHMU M HEeHCTBHH, cnenu(HYHBIX
TFEOMETPHH, BO3MOXHOCTH YCIENIHOIO IPOAOIIKEHUsT 00pa30BaHus MO CHEUUANBLHOCTAM, HE CBA3aHHBIM C
[PHKJIaJTHBIM HCIIOJB30BAHHEM FEeOMETPHH.

[TporpamMma no reomeTpru Ha 6a30BOM ypOBHE IpeqHasHaueHa Mg 00yJaroIuXcs CpeaHel IKOIEL,
HE HCIBITHIBABINMX 3HAYMTENBHBIX 3aTPYJAHEHUN Ha YpOBHE OCHOBHOrO o0Imero obOpaszoBanus. Takum
o0pazoM, oOydaromuecs Ha 6a30BOM YPOBHE JIOJDKHEI OCBOMTH O0IIHME MATEMATHYECKUAE YMEHUS, CBI3AHHEIE
co cremuduKoi reoMeTpun M HeoOXOMMMbIC AL JKU3HM B coBpeMeHHOM obiectBe. Kpome sToro, oHu
HUMEIOT BO3MOKHOCTh H3Y4HTh reoMeTpuIo Ooiee rimy00Ko, eciii B JajbHEHIeM BO3HHKHET HEOOX0MUMOCTh
B F€OMETPHYECKHUX 3HAHUIX B IPO(PECCHOHATIBLHON NeITENEHOCTH.

JlocTKeHHEe IEH OCBOEHHS IPOTpaMMBl O0ECICUHBAETCS PEINCHHEM COOTBETCTBYIOUIMX 3ajad.
[IpuopuTeTHBIME 3amadaMu ocBoeHus Kypca «['eomerpmm» Ha 6GasoBom ypoBHe B 10—11 xiaccax
ABILTIOTCS:

(popMupoOBaHKE NPEACTABICHUS O TEOMETPUM KaK YaCTH MUPOBOH KyJIBTYpPBl M OCO3HAHME €€ B3aHMOCBA3H C
OKPYKaloLTHM MHPOM;

(opMupOBaHKE NPEICTABNEHHS 0 MHOTOTPAHHHKAX M TeJaX BPAallleHHs KaK O BXKHEHIIMX MaTeMaTHYeCKHX
MOJIEJISIX, MTO3BOJIAIONIHX OMHCHIBATE M H3Y4YaTh Pa3HbIE SBICHUSA OKPYKAIOIIEro MHPA;

(opMupoBaHHE YMEHHS PACIIO3HABATh Ha 4YepTekaxX, MOJENIX W B PEATbHOM MUPE MHOIOTPAHHUKM M TEla
BpAIIEeHNUS;

OBJIa[ICHHE METOJAMH PEIICHHUS 33/1a4 Ha IOCTPOCHHUS Ha H300payKeHUAX IPOCTPAHCTBEHHEBIX (DHTYP;



dopMHpOBaHHE YMEHHS ONEPHPOBATH OCHOBHBIMH MOHATHAMA O MHOTOTPAHHMKAX ¥ TEjlaX BPAUICHHS H HX
OCHOBHEBEIMH CBOHCTBAMHY;

OBJaJIeHHE AITOPUTMAMH PEIIeHHs] OCHOBHBIX THIIOB 3a/1a4; QOPMUPOBAHKE YMEHHUS IIPOBOIUTH HECIOKHBIE
JIOKa3aTeNbHEIE PAcCYKACHUS B XOJAE pEINCHHA CTEPEOMETPHYECKHX 3alad H 3a1ad C NPaKTHYECKHM
collepiKaHueEM;

pasBHTHE MHTEIUIEKTYAIbHBIX W TBOPYECKHX CIOCOOHOCTEH O0y4arommMXcs, MO3HABATEIbHOH aKTHBHOCTH,
HCCIIE0BATE/IbCKAX YMEHHN, KPUTHYHOCTH MBIIUICHUS,

¢opmupoBaHre ()YHKIHOHAILHOH TI'DaMOTHOCTH, PpEJNICBAHTHOW TICOMETPHM: YMEHHE pacro3HaBaTh
IPOABIEHUS] TEOMETPUUECKNX TTOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEATbHBIX XKU3HCHHBIX CHTYAIHAX
H TOpH HM3YdEHHH JAPYrHX Yy4eOHBIX IPEAMETOB, TPOABICHHS 3aBHCHMOCTEH M 3aKOHOMEPHOCTEH,
(hOpMyTHMpPOBaTE HX HA A3BIKE TEOMETPHH M CO3/1aBaTh TE€OMETPHYECKHE MOJIEIH, IPHUMEHATh OCBOCHHbIH
reOMEeTpUYECKHil armapar JUIs pelleHHs NPaKTHKO-OPHEHTHPOBAHHBIX 3ajad, HHICPIPEeTHPOBaTe H
OIICHHBATH MOTYYCHHBIE PE3YJILTATEL

OTNHYATETBEHONH 0COOEHHOCTBIO MPOrpaMMbl ABIETCA BKIFOYEHHE B KypC CTCPEOMETPHH B Hadalle
ero W3y4eHWs 3a1au, PelaeMblX Ha YPOBHE MHTYHTHBHOTO MO3HAHMA, M ONPENCIEHHBIM 06pasoM
opraHHM30BaHHas paboTa Haj HHUMH, YTO CHOCOGCTBYIOT Pa3sBHTHIO JIOTHYECKOIrO W IIPOCTPAHCTBEHHOTO
MBIIUICHHS, CTHMYJIAPYET IPOTEKAHHE HHTYHTHBHBIX IIPOIECCOB, MOTHBHPYET K JaJbHCHIIEMY H3YYCHHIO
IpeIMeTa.

I[Ipenmoyrenue OTAAETCS HATISANHO-KOHCTPYKTHBHOMY METOAY OOydYeHHs, TO €CTh TeOpeTHYECKHe
3HaHWS MMEIOT B CBOGH OCHOBE YyBCTBEHHOCTH IIPEIMETHO-IPAKTHYECKOH AEATENBHOCTH. PasBuTHe
MPOCTPAHCTBEHHBIX MPECTABICHHH y ydamMXcs B Kypce CTEPEOMETPHH MPOBOAUTCH 32 CHUET PEIICHHA
3aj1aq Ha CO3/IaHME IPOCTPAHCTBEHHBIX 00Pa30B U 3a]1a4 Ha ONEPUPOBAHKE IPOCTPAHCTBEHHBIMH 00pa3aMH.
Cosmarme obpaza NMPOBOAMTCS C ONOPO# HA HAIVIAAHOCTh, a OIEpUpOBaHHE O0pasoM — B YCIOBHSAX
OTBJICUEHHUS OT HATJISIHOCTH, MBICIIEHHOT0 H3MEHEHH €r0 HCXOIHOTO CONCPIKaH .

OcHOBHEIE cojepkarensuble JmuauE Kypca «[eomerpum» B 10-11 kmaccax: «MHOTOrpaHHHKHY,
«IIpsMBIE ¥ IJIOCKOCTH B IpocTpaHCTBey, «Tena Bpamenusy, «BeKTOpE! B KOOPAMHATEI B IIPOCTPAHCTBEY.
@opMupoBaHHe JOTHYECKHX YMEHHH PacHpeNe/sAeTCs HE TOJIBKO IO COJACPKATENbHBIM JTHHHAM, HO H IO
rojaM o6y4eHHs Ha YPOBHE CPEJHET0 00mmero 00pa3oBaHus.

Conepkanue 06Gpa3OBaHMs, COOTBETCTBYIOIIEE IIPEIMETHBIM PpE3yJbTaraM OCBOCHHs pabodei
IPOrpaMMEI, PacIpeleNEHHBIM 0 roaM o0ydeHus, CTPYKTyPHPOBAaHO TaKuM o6pasoM, 4ToObI OB/Na/IeHHE
reOMETPUYECKAMH IOHATHAMH H HABBIKAMH OCYINECTBILSIOCH MOCIENOBATENBFHO M IOCTYNATENbHO, C
coOMIO/IeHHeM TPHHIMIA [PEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHS BKIOYAIMCH B OOIIYI0 CHCTEMY
TeOMETPHIECKMX IIPEICTABICHUH oOydaromuxcs, pacmmpss U yriybnss e€, oOpasys IIpouHBIE
MHO)XECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YUEBHOM ILJIAHE
Ha m3ydenme reoMeTpHE OTBOAMTCS 2 daca B Hexemo B 10 xmacce u 1 4ac B Hepemo B 11 kmacee,
Bcero 3a Jisa roza o6y4yenns - 102 yueOHBIX gaca.



COJAEPXXAHHME YYEBHOI'O KYPCA

10 KJIACC

IlpssMbIe H IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE IIOHATHS CTEPEOMETPHH. Touka, IIpsiMasd, IJIOCKOCTh, HpocTpaHcTBO. [loHaTHe 00
AKCHOMATHYECKOM ITOCTPOCHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIIE/ICTBHUS U3 HUX.

BzagMHOE pAacloONOXKEHHE TMPSIMBIX B IPOCTPAHCTBE: IIEPECEKAIONIHECH, NapajUlelbHBIE |
CKpeIMBaroIiecs npsiMbie. IlapasienbHOCTh NPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE: IapalUiebHbIe
MpsMBIE B IPOCTPAHCTBE; MApPAIENLHOCT TPEX MPAMBIX; NApaLIENBHOCTb MPSIMON H IUIOCKOCTH. YTIIBI €
COHAIPABJIEHHBIMA CTOPOHAMM; YTOJl MEKIY IPAMBIMH B IPOCTPaHCTBE. llapajuiesbHOCTh IIOCKOCTE:
mapajiebHble IUIOCKOCTH; CBOMCTBA NapajulenbHBIX IIockocTel. Ilpocrteiimue MpoCTpaHCTBEHHBIC
¢HrypsI Ha ITOCKOCTH: T€Tpas’p, KyD, mapasieenune/l; IoCTPOSHHE CEYeHHUL.

[TeprieHAUKYIAPHOCTD MPSAMOH M IUIOCKOCTH: NEPIECHINKY/IAPHEIC NPAMBIE B IPOCTPAHCTBE, NPsSMEIe
napaule/lbHbIE M TIEPIECHIUKYIAPHEIE K IIOCKOCTH, IPU3HAK NEPIEHIUKYISIPHOCTH IPAMOM M IIOCKOCTH,
TeopeMa O MPsMOil MEepHeHJUKYISPHOH IJIOCKOCTH. YTJBl B INPOCTPAHCTBE: YroJd MEXIy NpsSMOH H
IJIOCKOCTBIO; JABYIPAHHBIM YTOJ, JMHEHHBIH yrosn ABYrpaHHOro yria. llepmeHIuKyJIsp ¥ HaKIOHHBIE:
PACCTOSIHME OT TOYKH JIO IUIOCKOCTH, PacCTOSIHHE OT IPSAMOH 0 IUIOCKOCTH, IPOeKImHs (HUrypbl Ha
IUIOCKOCTE. [leprneHauKyISpHOCTE IUIOCKOCTeH: MNpU3HAK MEpNeHJUKYISPHOCTH ABYX IIOCKOCTEH.
Teopema o TpEx nepneHHKyIIpax.

MHororpaHHuKH

[TousTHe MHOTOTPaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPaHHMKA, BBIIYKJIBIE W HEBBIIYKIBIE
MHOTOTPAHHUKH; Pa3BEPTKA MHOTOrpaHHUKA. [Ipu3Ma: n-yrojipHas NpU3Ma; TPAHH U OCHOBAHMS IPU3MEIL
OopsMas M HakJIOHHAs [IpU3MBI; OOKOBas M IIOJIHAs IOBEpXHOCTb HpusMbl. Ilapannenenunern,
[PSMOYTOJIBHEIM Napasuiesienune | ero cBoiictsa. [lupamuya: n-yronpHas nupaMu/ia, TpaHd ¥ OCHOBaHHE
nupaMuIe;; GOKOBAs M MOHAS MTOBEPXHOCTh MHPAMHMIbL; IPABHIbHAS M yCeuSHHAs UpPaMUIa. DIEeMEHTHI
IOpU3MBI B TEpaMusL. [IpaBuibHEIC MHOTOTPaHHUKH: TOHATHE NIPABHJIBHOIO MHOTOIpaHHHKA; IPaBHIIbHAS
mpu3Ma U [paBUIIbHAS [TMpaMHA; IIPaBHIIbHAS TPEyrojbHAas NMUpaMua M MpaBUIbHBIA TETpasap; Kyo.
[IpencTaBieHHe O MPAaBHIBHBIX MHOTOIPAHHMKAX: OKTa3Jp, AoAeKasap M ukocasap. CedeHus MpU3MbL U
T paMu/IbL

CuMMETpHS B NPOCTPAHCTBE: CHMMETpPHS OTHOCHTENBHO TOYKH, HPAMOH, ILIOCKOCTH. DIIEMEHTHI
CHMMETPHH B IIUPaMH/Iax, Napasuleenunenax, paBiIbHEIX MHOTOIDaHHHUKAX.

BhIucleHHE SJIEMEHTOB MHOTOTDAHHHKOB: pébpa, mauarosamu, yriael Ilnomans OokosoH
MIOBEPXHOCTH M IIOJHON IIOBEPXHOCTH NpPAMOM MpPW3MBI, IUIOINaZb OCHOBaHHM, TeopemMa o OokoBOH
MOBEPXHOCTH IPAMOHN mpu3MeL. [Inomans 60K0BOH MOBEPXHOCTH ¥ MOBEPXHOCTH MMPaBUIBHON MTHPaMU/IBL,
TeopeMa O Iomany yceuénnoi mupamuel. [lorsTre 06 00béme. OOBEM MHPAMUIBL, TIPU3MBEL

IMonoGuele Tena B mpocrpancTBe. COOTHOIIEHHS MEXIy IUIOMAIsAMH MOBEPXHOCTEH, oObéMaMu
0J100HBIX TEII.

11 KJIACC

Tena BpameHnust

[lunmuaapuyeckas  MOBEPXHOCTb,  OOpasyrompe — IHJIMHAPUYECKOH  MOBEPXHOCTH,  OCh
LMJIHHIPHYECKON ImoBepXHOCTH. LlumaHap: ocHoBaHmsa M OOKOBas MOBEPXHOCTh, OOpasyromas ¥ OCh,
TUIoMa/ (s OOKOBOM M MOJHOM MOBEPXHOCTH.

Konuueckas MoBEpXHOCTH, 00pasyroimue KOHUYeCKOH MOBEPXHOCTH, OCh M BEPIIMHA KOHMYECKOH
noBepxHocTH. KoHyc: ocHOBamme M BepimuHa, obpasyiomas ¥ och; MIomank OOKOBOH M TIOMHOM
TIOBEPXHOCTH. Y Ceu€HHBINA KOHYC: 00pa3yrolue U BBICOTa; OCHOBAHHA U OOKOBas NOBEPXHOCTS.

Coepa ¥ map: HeHTp, paguyc, IUaMeTp; IUIOMaak IOBEPXHOCTH cepsl. BiauMHOE pacnonoxeHne
cdepr! ¥ IIOCKOCTH; KacaTenbHas INIOCKOCTE K cepe; mIomans chepsl.

N300pakeHune Ten BpalleHHs Ha IIOCKOCTH. Pa3BépTKa NMIIMHAPA H KOHYCa.

KomOuHamu Tej1 BpaleHus ¥ MEOTOTPAHHHKOB. MHOTOrpaHHHK, OMHCAHHBIE 0KOJIO chepsl; chepa,
BIHCAHHAS B MHOTOTPAaHHHK, HJIH TEJIO BpallleHH.

ITonstne 06 o6néMe. OcHoBHBIE CBOMCTBa 06BEMOB Ten. Teopema 06 oObEMe IPAMOYTOIBHOIO
Hapajulesiennena u cnenacTsus u3 neé. O0pEM mamHEpa, Koryca. O6bEM mapa ¥ miomans chepsl.

ITono6uele Tena B mpocrpaHcTBe. COOTHOIIEHHS MEXIY IUTOIAASMH I[OBEPXHOCTEH, 00BEMaMu
Mogo0OHBIX TET.



Cevenns mumHApa (MapamiebHO M IEPHeHUKYISIPHO OCH), CeYeHHs KOHyca (mapaiienbHoe
OCHOB@HHMIO H IPOXOJIsIIee Yepe3 BEPIIHHY), CeYeHH s 1apa.

BeKTOopbI H KOOPAHHATHI B IPOCTPAHCTBE

BekTop Ha MIIOCKOCTH H B mpocTpancTse. CIOXKEHNe | BbMHTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpA
Ha upcio. Pa3nodkeHHe BeKTOpa 10 TpEM HEKOMIUTaHapHBIM BekTopam. [IpaBuio mapasrenenunesa.
Pemenue 3a1ad, CBI3aHHBIX ¢ MPHMEHEHHEM NpaBuil JeicTBHI ¢ Bekropamu. [IpsmoyromsHas cucrema
KOOpAMHAT B mpocTpancTBe. Koopaunatel BekTopa. [Ipocreiimue 3anaus B KOOpJHHATAX. Yromn Mexmy
BekTOpaMu. CKalapHOE POU3BECHHE BEKTOPOB. BEIMHCICHHE YIIIOB MEXIY MPAMBIMA H IUIOCKOCTSMH.
KoopIMHATHO-BEKTOPHBIH METO/I IIPH PENICHAN F€OMETPHYCCKUX 3a/1aH.



INNIAHUPYEMBIE PE3YJIbTATBI

JJMYHOCTHBIE PE3YJIBTATDI

JlugHOCTHBIE  pE3YNbTAaThl OCBOEHHA  IporpamMmbl  yuebHOro mpemamera «MaremaTukay
XapaKTepu3yIoTCs:

I'paxknanckoe BocuTAHME:

chOPMHPOBAHHOCTEIO TPAXKAAHCKOH MO3MIMH OOy4aroIerocs Kak aKTHBHOIO M OTBETCTBEHHOTO
YiIeHa POCCHICKOTO O0OINecTBa, IpPEJCTaBIEHHEM O MAaTeMaTHYeCKHX OCHOBaX (YHKIIMOHWPOBAHMSA
Pa3NUYHBIX CTPYKTYD, SIBICHMMH, IIpOLeLyp I'paxIaHCKoro obmectBa (BBEIOOpPHI, OMPOCH U IIp.), YMEHHEM
B3aMMOJICHCTBOBATH C CONMAILHEIMA HHCTUTYTAMH B COOTBETCTBHH C HX QYHKIIHSAMH ¥ Ha3HAYCHHEM.

ITaTproTHYeckoe BOCHHTAHUE:

chOpMHUPOBAHHOCTEIO POCCHHCKON TIpa)kIaHCKOW MAEHTUYHOCTH, YBaXEHHs K NpOLUIOMY H
HACTOAIIEMY POCCHHCKOM MAaTEeMaTHKH, IEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKCHUAM POCCHHCKHX
MaTeMaTUKOB H POCCHHCKOM MaTEMaTHYECKOM IIKOJbL, K HCIOIB30BAHMIO 3THX MNOCTHIKEHHMH B JPYrux
HayKax, TEXHOIIOTHSX, cepax SKOHOMUKH.

JyX0BHO-HPABCTBEHHOI'0 BOCITHTAHHUS:

OCO3HAaHWEM JYXOBHEIX LEHHOCTeH poccuiickoro Hapoja; cOpMHPOBaHHOCTBIO HPABCTBEHHOTO
CO3HAHMS, JTUYECKOrO IOBEIEHHS, CBA3aHHOTO C IIPAKTHYECKUM IPHUMEHEHHEM IOCTHIKEHUU HAayKu M
JesTeIbHOCTHIO YY4EHOT0; OCO3HAHHEM THYHOTO BKJIAJa B IIOCTPOCHUE YCTONUHUBOTO OyayIIero.

JcTeTHYECKOe BOCIHTAHHE:

3CTETHYECKHM OTHOINEHWEM K MHpPY, BKJIIOYAs ACTETHKY MATEMaTHYeCKHX 3aKOHOMEPHOCTEH,
00beKToB, 3ajay, peleHui, paccyKIeHuH; BOCIPUUMUMBOCTRIO K MATEMATHUECKUM acleKTaM Pa3jIMYHbIX
BHJIOB MCKYCCTBA.

@u3nvecKkoe BOCIIUTAHHE:

cOPMHUPOBAHHOCTRIO YMEHUS NPUMEHATH MaTeMaTU4ecKue 3HaHWS B MHTEpecax 340pOBOr0 H
GezomacHoro obpasa JH3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3J0pPOBBIO (3Z0pOBOE NHTaHHE,
cbalaHCHPOBAHHBIM DPEXHM 3aHATHM W OTOBIXA, peryispHas (uimdeckas aKTHBHOCTH); (uU3HUecKoro
COBEPIICHCTBOBAHHUS, IPH 3aHATUSX CIIOPTUBHO-0310POBUTE/ILHON NEATEIBHOCTBIO.

Tpynosoe BocnuTanue:

FOTOBHOCTBIO K TPYIY, OCO3HAHHEM IEHHOCTH TPYZOMOOHS; HMHTEPECOM K pPasiIHiHbBIM cdepam
npoeCCHOHATTBHON JIEATeILHOCTH, CBSI3aHHBIM C MaTEMATUKON M €€ MPHIOKCHAAMY, YMEHUEM COBEPINATE
ocosHaHHBIH BbIOOp Oyaymeldf mnpodeccum M peanM30BEIBATE COOCTBEHHBIE JKH3HEHHBIE IUIAHBI;
TOTOBHOCTBIO H CIIOCOOHOCTBIO K MaTeMaTHYecKoMy 00pa3zoBaHHI0 U camM000pa3oBaHHUIO Ha NMPOTKEHHH
BCEH >XM3HH; I'OTOBHOCTHIO K AKTHBHOMY YYaCTHIO B PEINCHMM IPAaKTHYECKHX 3aJad MaTeMaTH4ecKon
HalpaBJIeHHOCTH.

IKoJI0OrHYecKoe BOCITUTAHHE:

chOpPMHUPOBAHHOCTBIO SKOJNOTHIECKOH KyIbTYphI, TIOHUMAaHHEM BIHAHUS COLMANBHO-9KOHOMUYECKUX
IPOLECCOB HA COCTOSHUE IMPHUPOJAHOM M COLMAIbHON Cpelsl, OCO3HAHHEM IJI00aNBbHOIO XapaxkTepa
5KOJIOTHYECKHX ITIpo0JIeM; OpHEHTaluel Ha NMpUMEHEHHWE MaTeMaTHUeCKHMX 3HaHMH I peImeHus 3anad B
obnmacTH OKpyXkaromeid cpensl, IUITAHHPOBaHHsA IOCTYIIKOB M OICGHKH HX BO3MOXHBIX IOCTEJICTBHH Ay
OKpY’Karoleit cpe/Isl.

I[lenHocTH HAYYHOr0 MO3HAHMSA:

c(OpMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHS HayKH
u OoOIIeCTBEHHOM TPAKTHKW, TOHMUMAaHHEM MAaTeMaTHYeCKOM HayKM Kak cdepsl dYelloBedecKoi
NeqTe/IbHOCTH, 3TAloB €€ Pa3sBUTUS M 3HAYUMOCTH JUISl PasBUTHS LUBUIM3ALMM; OBIAJEHHEM S3BLIKOM
MaTeMaTHKH M MaTeMaTH4ecKOH KyJIbTypo# Kak CpPeJICTBOM IIO3HAHMS MHUPA; TOTOBHOCTBIO OCYIIECTBIIATEH
IIPOEKTHYIO ¥ HCCIIEN0BATENBCKYIO AEATENbHOCTh HHAMBHIYATBHO H B TPYIIIE.

METAITPEAMETHBIE PE3YJIBTATBI
MeranpeaMeTHble pe3ynbTaThl OCBOGHHs IporpaMMsl ydebHoro mpeamera «Maremaruka»
XapaKTEePU3YIOTCS OBJAJIEHHEM YHHUBEPCAIbHBIMU MO3HABAMENbHBIMU OeLiCMEUAMY, YHUBEPCANbHBIMU
KOMMYHUKAMUBHLIMU OUCMBUAMU, YHUBEPCANbHLIMU Pe2yIAMUBHBIMU OeliCMEUSMU.
1) Vuusepcanvuvie nosnasamenwvuvie Oesicmeus, obecneyusaiom gopmupoearue 6az06vix
KOZHUMUBHBIX NPoYeccos obyyaiwuxcs (0ceoenue Memoo08 NOHAHUA OKPYHCAIOWe20 MUpa, npumeHeHue
No2udeckux, ucciedo8amenbCKux onepayuil, ymenuil pabomams ¢ ungopmayuet).



BasoBble JIorHYecKHe J1eHCcTBHA:
BBIABJIATE H XapaKTEpU30BaTh CYLICCTBEHHBIC IPU3HAKH MAaTEMaTHYECKUX OOBEKTOB, MOHATHH, OTHOIICHUH
MEXIy NOHATHSMH; (HOPMYITHPOBATH ONpEEICHHs IMOHATHH; YCTAHABIMBATH CYIICCTBEHHBIM IPH3HAK
Ki1acCH(HKAIUH, OCHOBAHUS VI 0000IIEHHs i CPABHEHH S, KPUTEPHHU IIPOBOIMMOTO aHAIIH3E,
BOCIIPHHHMAaTh, (OPMYIHpOBaTE H NpPeoOpa30OBBIBATE CYKICHHs: YTBEPUUTCIIBHBIE W OTPHLATE/IBLHBIE,
eIHHUYHBIC, YACTHBIC H 00IIHE; yCIOBHBIE,
BBIABJISTh MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W IPOTHBOpeuds B (akrax, IaHHBIX,
HaONMIOJEHHUX U YTBEPIKACHHUSX; IPEAJIaraT KPHTEPHH UL BBIABJICHHA 3aKOHOMEPHOCTEN U IPOTUBOPEUMH;
JIeNlaTh BBIBOJBI C HCIIO/IE30BAaHWEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M HMHAYKTHBHBIX YMO3aKIIOYCHHH,
YMO3aKJIFOUEHHH 10 aHAJIOTHH,
[IPOBOMTH CAMOCTOSTENBHO J0Ka3aTebCTBa MaTeMaTHUECKHX YTBEPIKICHUH (IIpAMBIE H OT IIPOTHBHOTO),
BEICTPaHBaTL ApryMEHTAIWIO, IIPHBOJMTE IPUMEPhl M KOHTPHPHMEPHI; 00OCHOBBIBATE COOCTBEHHEIE
CYKJEHHS U BBIBOBI;
BRIOMpaTh crnoco® pemenus y4eOHOM 3anaud (CpaBHHBAaTh HECKOIBKO BAPHAHTOB pPEIICHUA, BEIOHpATH
HauboJIee MOAXOMAIINI C YIETOM CaMOCTOSTEILHO BEIJICIEHHBIX KPATEPHEB).

ba3zoBbie HeeaeioBaTeIbCKHE AeHCTBHA:
HCIIOJIF30BaTh BOIPOCH Kak HCCIENOBATENLCKAH HMHCTPYMEHT IIO3HAaHMS; ()OPMYJIMpOBAaTh BOIPOCH,
dukcupyromue mpoTHBOpeune, mpobiaeMy, yCTAaHABIMBAaTE MCKOMOE H JIaHHOE, (OPMHUpOBATH THIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3HIIHIO, MHEHHE;
[IPOBOJMTE CAMOCTOSTENLHO CIUIAHMPOBAHHBIM  SKCIIEPUMEHT, MCCIIE[OBAHHE II0 YCTAHOBIICHHIO
ocobeHHOCTEH MaTeMaTHUecKoro oOO0BeKTa, SBISHHs, I[IpOllecca, BHLIBICHHIO 3aBHCHMOCTEH MEXIY
o0BbeKTaMH, SABICHUAMH, IPOLIECCAMH;
caMoCTOSITENEHO (HOpMYIHPOBaTh 0000IIEHHs] M BHIBOABI IO pe3yibTaraM MPOBENEHHOI0 HabIroneHws,
HCCIIEIOBAHHS, OIIEHUBATE JOCTOBEPHOCTD IIOTyYeHHEIX pe3yIbTaToB, BEIBOJAOB H 0000IEHHIH;
[IPOrHO3HPOBATH BO3MOXKHOE Pa3BHTHE ITPOLECCA, & TAKIXKE BHIIBUIaTh NPEIIONOKEHHS O €r0 Pa3sBHTHH B
HOBBIX YCJIOBHUSIX.

Pabora ¢ nadopmanueii:
BBISBIIATH Je(HITATEI HHGOPMAIHH, JaHHBIX, HEOOXOAUMBIX [UIs OTBETA Ha BOIIPOC H JUIs PEIICHHS 3aa4H,
BEIOWpaTs WHGOOPMAIMIO M3 HMCTOYHHKOB pAa3IMYHBIX THIIOB, AHAM3UPOBATH, CHCTEMAaTH3HPOBaTh H
HHTEPIPETHPOBATh HHGOPMAIIHIO Pa3IHIHBIX BUAOB H GOPM IIPEICTABICHHS;
CTPYKTYPHPOBATh HHGOPMAIIHIO, [IPEICTABIATH €€ B PA3MHYHBIX (opMax, HILTFOCTPUPOBATE rPaQUUCCKH;
OILIEHHBATh HAIEKHOCTE HHGOPMAIIHH 10 CAMOCTOATEIEHO CHOPMYIHPOBAHHEIM KPHTEPHSIM.

2) YVuusepcanvrvie KOMMYHUKAMUGHbIe Oelicmeus, obecnevusarm cihopmMuposanHoCcms COYUATbHbLX
HABLIKOE 0OYYAIOUJUXCSL.

OO6menne:
BOCIIPHHHMATh H (OPMYJIMPOBATH CYICHHS B COOTBETICTBHH C YCIOBHAMH H HEIAMH OOLICHHUS; SCHO,
TOYHO, TPAMOTHO BHIP&XKaTh CBOIO TOYKY 3PEHHA B YCTHBIX M IHMCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHA IO
XOJIy PeIleHHS 331298, KOMMEHTHPOBATh IOJTyIeHHEIH Pe3yIbTaT,
B XOJle 0OCY)KICHHS 3a/1aBaTh BOIPOCH! II0 CYIIECTBY 00CYXkIaeMOM TeMbl, NpoOIeMbl, pelacMoi 3anaqm,
BBICKA3BIBATh MIIEH, HAIlEIEHHBIE HA TIOUCK PEINeHHUS; CONOCTABIIATE CBOM CYKIACHHA C CYKICHHIMH JIPYTHX
Y9aCTHHKOB [IMallora, OOHAapyXXKHMBarh pasliddie U CXOJCTBO TO3MIME; B KOPpeKTHOH (Qopme
(G opMyIHPOBaTE pa3HOIIACHs, CBOH BO3PAKECHHUS,
TIPE/ICTABIATE Pe3yNbTaTHl PEINeHHs 3a/lady, JKCIEPUMEHTA, HCCIIEJ0BAHHs, IIPOCKTa; CaMOCTOATENBHO
BEIOHpaTh OPMAT BEICTYIUICHHS ¢ YHETOM 3a]a4 IIPE3EHTA[MH H 0OCOOEHHOCTEH ayIUTOPHH.

CoTpyIHHYECTBO:
[IOHHMATh W MCIIOTB30BATh MPEUMYINECTBa KOMaHHOM U HHIMBHIYaIbHOH pabOThl IPH PeleHH: YIeOHBIX
3aja4; [PUHUMATE IETb COBMECTHOH JAESTENBHOCTH, IUIAHMPOBaTh OPraHM3allMio COBMECTHOH paboTEI,
pacIpeenaTh BBl paboT, I0roBapuBaThCsA, 00CYKAATh MPONECC H pe3ynbTaT paboTer; 0000maTs MHCHHS
HECKOJIBKHX JIOIeH;
y4acTBOBATh B IPYINIOBEIX (opmax paGoTel (obcyxaerHus, oOMeH MHEHHH, «(MO3TOBbIE IITYPMBI» H HHEIE);
BEIOJNHATE CBOIO 4acTh paboThl W KOOPAMHHPOBATH CBOM JCHCTBHS C JAPYTHMH WICHAMH KOMAaHIBL
OIEHMBATH KA4eCTBO CBOEro BKJaja B OOLIMM MPOAYKT MO KPHTEPHIM, CHOPMYTHPOBAHHBIM yIaCTHHKAMH
B3aUMOICHCTBHA,



3) Vuusepcanvivie pezynamushsle Oeticmeus, 06ecnedusaiom Qopmuposanue cMeiCl08b1X YCMAH080K
U JHCUSHEHHBIX HABBIKOG TUHHOCTMU.

Camoopranusanms:
COCTABJIATH ILJIaH, AITOPHTM PEIIeHUs 3a/1aui, BEIOMPATh CII0CO0 pelmeHus ¢ y4ETOM HMEIOIUXCS PECypCoB
i COOCTBEHHBIX BO3MOMKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOH
uHpOpMAITHH.

CaMOKOHTPOJIb:
BIIA/IETh HABLIKAMH T103HABATENBHOM pedIeKCHH KaK OCO3HAHMS COBEPINAEMBIX JICHCTBUIN M MBICIUTEIBHBIX
IIPOIECCOB, UX PE3y/IBTATOB; BIAJAETh CIOCOOaMH CaMOIPOBEPKH, CAMOKOHTPOIIA MpOIEcca B pe3yabTara
pelneHus MaTeMaTUIecKoH 3a/1a4M;,
IIPEBUIETh TPYAHOCTH, KOTOPBHIE MOrYT BO3HHKHYTh IIPH PEIICHWH 3aJa4yd, BHOCHTE KOPPEKTHUBHI B
JeSITeTEHOCTh Ha OCHOBE HOBBIX 00CTOATENBCTB, JAHHEIX, Half IEHHBIX OMMUOOK, BBIABIEHHBIX TPYIHOCTEH;
OlIEHWBaTh COOTBETCTBHE pe3yiabTara IEeNM H YCJIOBHUAM, OOBACHATH NPHYMHBI JOCTHIKCHHsS HIH
HEJIOCTYDKEHHS Pe3yIbTaToB JeATebHOCTH, HAXOAUTh OMHOKY, JaBaTh OLCHKY IPHOOPETEHHOMY OTIBITY.

INPEJMETHBIE PE3YJIbTATHI

10 KJIACC

OnepupoBaTh MOHATHAMH: TOUYKA, IIPSIMasi, INIOCKOCT.

[TpHMEHITh aKCHOMBI CTEPEOMETPHH 1 CIICACTBUA U3 HUX NP PEIICHHA F€OMETPHYICCKHX 3a/1at.

OmnepupoBaTh MOHATUSIMY: NAPAUIETEHOCTE H NEPIECHAUKYISPHOCTh PSIMbIX U ILIOCKOCTEH.

KnaccuuiiupoBaTs B3aMMHOE PACIIONOKEHHE IPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHSATHSMHE: JBYIPAHHBIA yron, 'PaHM ABYTPAHHOIO yrjia, pedpo ABYTPaHHOTO yIIia;
JIMHEHHBIA YTOJ1 IBYTPAHHOTO YTJIa; TPajycHas Mepa ABYTPaHHOIO yIia.

OnepupoBaTh MOHATHSMH: MHOTOTDAHHHK, BBINYKJIBIH M HEBBIIYK/IbI MHOIOrPaHHHK, 3JIEMCHTBI
MHOTOTPaHHHKA, IPaBHIbHBIH MHOTOIPaHHHK.

Pacrio3HaBaTh OCHOBHEIE BHEl MHOTOTPAHHHKOB (MHpamMuja; [pH3Ma, [IPSAMOYTOJIBHBIH
napasuienenumnesn, Kyo).

KnaccuunuposaTs MHOTOrDAHHHKH, BBIOMpas OCHOBAaHHSA /Ui KiaccH@uKkaruu (BBIIyKIEIE H
HEBLIMYKJIBIE MHOTOTPAHHMKH; IIPaBHJIBHBIE MHOTOIPAaHHHKH, TMpsAMBIE K HAKJIOHHBIC IIPH3MEL,
napauleNenunensl).

OmnepupoBaTh HOHATHAMH: CEKYIIas ITIOCKOCTD, CEYEHHE MHOTOTPAHHUKOB.

OO6BACHATH IPHHIKITEI IOCTPOSHHS CEUEHHUH, HCIIOJIB3YsS METO/ CIICIOB.

CTpOMTH CeYeHHs] MHOTOTPAHHHKOB METOIOM CJIEJOB, BHIIOJHATE (BHIHOCHBIE) IUIOCKHE YEPTEKH U3
PUCYHKOB IIPOCTEIX 00BEMHBIX (QHUTYp: BHJ CBEpXY, cOOKY, CHH3Y.

Pemars 3a7a4u Ha HAXOXKIECHWE TEOMETPUYCCKHX BEMHYHH 110 0Opasiam Wiy ajlropuTMam, IIpaMeHsI
W3BECTHBIE aHAIUTHYECKHAE METOJBI MPH PEIICHHM CTaHAApTHBIX MaTEeMaTHYECKUX 3a[a4 Ha BBIYHCIICHHE
paccTOSHMI MeXTy [BYMS TOUKaMM, OT TOYKH JO IPSIMOM, OT TOYKH MO TIIOCKOCTH, MEXIY
CKpPEIIHUBAIOIIUMHCS MPAMBIMH.

PemaTp 3a1aud Ha HAXOK/ICHHE T€OMETPHYECKMX BEIMYHH 110 00pasiaM HIH alropuT™Mam, IPHUMEHAA
M3BECTHBIE AHAJUTUYECKHE METO/BI MPH pelleHHH CTaHAapTHBIX MaTEMaTHYECKHX 3a[a4 Ha BEIYHCIICHHUE
YIJIOB MEXKY CKPEIIMBAIOIMMUCS NPAMBIMH, MEXAY OpAMOH M IJIOCKOCTBIO, MEXKIy IIOCKOCTSAMH,
IBYTPaHHBIX YTJIOB.

Beruciaath 00BEMBI M IUOMAAM IIOBEPXHOCTEH MHOTOTPaHHMKOB (IIpH3Ma, NHMpamuia) ¢
npuMeHeHHeM (OPMYIT; BEIYHCIISTH COOTHOLIEHHS MEXTY IUIONIAISAMH IOBEpXHOCTEH, 06BEMaMH 10100HBIX
MHOTOTPaHHHKOB.

OnepupoBaTh MOHATHIMH: CHMMETPHUS B IIPOCTPAHCTBE; LIEHTP, OCh H IJIOCKOCTh CHMMETPHH; IIEHTD,
0Ch | IIOCKOCTb CHMMETPHH (UIYPBL

W3sBnekats, npeoOpa3oBsBaTh M HHTEPHPETHPOBATH HHPOPMAIMIO O MPOCTPAHCTBEHHEBIX
reoMeTpu4ecKuX Gurypax, npeAcTaBIeHHYIO Ha YePTEXKaxX U PUCYHKaX.

[TpumeHaTs reoMeTprdeckue (akThl s PEINEeHHs CTEPEOMETPHYECKMX 3a/ad, Mpeanojararomiux
HECKOJILKO I11aroB PelIeHHs], €CITH YCIOBHS IPUMEHEHUS 3a1aHbl B IBHOH (opme.

[TpuMeHsATs MpoCTeHIIHe MpOorpaMMHBIE CPEICTBA U 3NCKTPOHHO-KOMMYHHKALMOHHBIE CHCTEMEI ITPH
peLIEeHHH CTEPEOMETPHIECKUX 3a/1ad.



[IpHBOIMTE TIPUMEPH MaTeMAaTHUYECKHX 3aKOHOMEPHOCTEH B TNPHPONE M IKH3HW, DaClo3HaBaTh
TIPOsIBJICHUE 3aKOHOB TEOMETPHH B HCKYCCTBE.

IIpUMEHATh MOJTyYEHHbIC 3HAHHS Ha IPAKTHKE: AHAIM3HPOBATH PEAIBHBIC CHTYallMH H NPHMCHATH
W3ydeHHblE TOHSTHS B TPOIECCE IOMCKA PeIIeHHs MAaTeMaTHIeCKH CGHOpMYIMpOBAHHOMH IPOGIEMEL,
MOJIC/IPOBATh pEAIbHBIC CHTYalWH Ha $3LIKE TEOMETPHH, HCCIe[0BaTh IOCTPOCHHEIE MOJENH C
HCIIOJIB30BAHAEM TEOMETPHYECKHX IIOHATHH H TeOpeM, anmapara anreOpbl; pellars IPaKTHIeCKHe 3a/aqH,
CBS3aHHEIE ¢ HAXOXKICHHEM I'eOMETPHYECKUX BETHYHH.

11 KJIACC

OnepupoBaTh OHATHSME: I[MIHHApHYEcKas ITOBEPXHOCTb, 00pasyiolue IHIMHAPHYCCKOH
MOBEPXHOCTH; WHJIMHAP; KOHHYECKas IOBEPXHOCTh, 00pasyiollde KOHHYECKOW IIOBEPXHOCTH, KOHYC;
cepraeckas MOBEPXHOCTb.

Pacrio3napaTh Tesa BpameHus (THIHHAD, KOHYC, cdepa U 1map).

OO6BACHATE CIIOCOOH! IONYUYESHUS TEI BPAIlleHHS.

KnaccupHIMpoBaTh B3aHMHOE PAacONIOKEeHHE CHEPhI H IIOCKOCTH.

OnepHpoBaTh TMOHATHSIMHU: IIAPOBOil CErMEHT, OCHOBAHHE CErMEHTA, BBICOTA CETMEHTA; INapoBOH
CJI0#, OCHOBAHHE IMAPOBOTO CJI0S, BEICOTA IIAPOBOr0 CIIOM; IIApOBOM CEKTOP.

Berucnats 00bEMBI H IUIOMIAAH TOBEPXHOCTEN TEIT BPAIICHHSA, TCOMETPHIECKHUX TEJI ¢ IPHMCHEHHEM
thopMmyIL

OrepupoBaTh MOHATHSIMH: MHOTOIPAHHNK, BITHCAHHEIM B ChEepy W OMHCAHHBI 0KOJIO cepsr; chepa,
BIIMCAHHAS B MHOTOIPAHHMK MIIM TEJIO BPALICHHA,

BBIMHCISITE COOTHOIIEHHS MEK/LY ILIOMAIAMH IIOBEPXHOCTEH B 00bEMaMu 10 00HBIX TEL.

H3o6paxars u3ydaeMbie (GUTypEl OT PYKH ¥ ¢ TPUMEHEHHEM IPOCTBIX YePTEKHBIX HHCTPYMEHTOB.

BoIIOIHATE (BBIHOCHEIE) IUIOCKHE YEPTEXM H3 PHCYHKOB NPOCTBIX OOBEMHBIX (QUIYp: BHI CBEPXY,
cOOKy, CHH3Y; CTPOHTH CEYEHH TEJl BPalleHH.

V3BnekaTh, MHTEPIPETHPOBaTh H  IpeoOpa3oBBIBaTEH HH(OPMALMIO O IPOCTPAHCTBEHHBIX
reoMeTpruecKuxX QUrypax, npe/ICTaBIeHHYIO Ha YepTeKaxX U PUCYHKaX.

OmnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBITOMHATE OEHCTBHS CIIOJKEHHS BEKTOPOB, BHIMMTAHHUS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha 9HCIIO,
0OBACHATH, KAKUMH CBOWCTBaMH OHHU 00J1a1a10T.

[TpEMEHATE MPaBUJIO NapaLIC/ICIHIEAA.

OnepupoBarh MOHSTHSMH: JEKapPTOBBl KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYJL BEKTOpa,
PaBEHCTBO BEKTOPOB, KOOPMHATEI BEKTOPA, YTOJl MEXIy BEKTOPAaMH, CKalsIpPHOE IPOH3BE/ICHUE BEKTOPOB,
KOJUTHHEapHBIC ¥ KOMILIAHAPHEBIE BEKTOPEI.

HaxoIuTh CyMMY BEKTOPOB M NPOH3BEJCHHE BEKTOPA Ha YHCIIO, YrOJl MEXKIy BEKTOpaMH, CKaLIPHOE
IIpOU3BeIeHNUE, PACKIAIBIBATE BEKTOP 110 JABYM HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBaTh MIOCKOCTL YPABHEHHEM B IEKAPTOBOH CHCTEME KOOPIHHAT.

IIpuMeHsATH reoMeTprudecKHe (DakThl UL PEIIEHHs CTCPEOMETPHYECKHX 3a7ad, MPEemoIararomix
HECKOJIBKO IIaroB PENICHMS, EC/TU YCIOBHS IPUMEHEHNUS 3a/IaHEl B sBHOH (opme.

Pemats npocTeifiiie reoMeTpHIECKUE 3a/1a9i Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METOIA.

Pemarp 3a1add Ha J0Ka3aTelbCTBO MATEMATHYSCKHX OTHOIIEHHM M HaXOXKACHHE IeOMEeTPUYeCKHX
BETHYMH [0 00pasliaM WIH aIrOpuTMaM, IPHMEHsSS H3BECTHBIC METOIbI NpPH PEMICHMH CTaHAapTHBIX
MaTeMaTHYeCKHX 3a/1a4.

[IpHEMEHATH MpOCTEHIIAE MPOrPaMMHBIE CPEJICTBA M HIEKTPOHHO-KOMMYHHKAIMOHHBIE CHCTEMBI IIPH
PEIICHHH CTEPEOMETPUIECKHX 3a1ay.

[IpHBOMMTEL TPUMEPHl MATeMAaTHYECKHX 3aKOHOMEPHOCTCH B IPHPOAC M JKH3HM, Dacro3HaBaTh
IPOABJICHHE 3aKOHOB T€OMETPHHU B HCKYCCTBE.

[IpuMeHATh MOIydYEHHbIC 3HAHWA Ha IPaKTHKE: aHAIM3HPOBATH PEajlbHBIC CHUTYallHH W MPUMEHATH
H3y4YEHHbIE IIOHATHSA B IPONECCEe IMOHMCKAa PEIICHMS MaTreMaTH9eCKH chopmynHpoBaHHOH TPOOIEMEL,
MOJICTHPOBATh pEANbHBIE CHTYyallMd HA $3bIKe TEOMETPHHM, HCCIE/0BaTh IIOCTPOCHHBIE MOJCIH C
HCIIONB30BAHAEM I€OMETPHUECKUX MOHATHN M TeopeM, anmapara anreOphl; pemarhk NPaKTHYEeCKHe 3ajadH,
CBSI3aHHBIE C HAXO0XKIEHUEM TeOMETPHYECKUX BETHYIHH.



TEMATHYECKOE IINTAHUPOBAHHE

10 KJIACC
No . R ——— Konnuecreo 9acor JaexkTponnsie (uugposbie)
o RUMCHOBAHME PRIX porp Beero Kontpoasusie | IpakTaueckue | 00pasoBarebHbIC PeCypChl
paboThl padoTnl
bubimmorexa [IOK
1 | BBenenue B CTEPEOMETPHIO 10 https://m.edsoo.ru/1c209¢37
2 IIpsmeie 1 mockocta B mpoctpancTee. [lapannensrocTs 12 1 bubmmorexa IIOK
OPSAMBIX H IUIOCKOCTEH https://m.edsoo.ru/1¢209e¢37
" Bbubmuorexa 1IOK
3 Ilepuen MKy IPHOCTE NPSMBIX H IIOCKOCTEH 12 https://m.edsoo.ru/1¢209¢37
Bbubmmorexa [JOK
4 | VIas Mexty IPSMBIMH H IIOCKOCTSIMH 10 1 https://m.edso0o.ru/1c209¢37
bubmmoreka [[OK
5 | MuororpansuKa 11 1 https:/m.eds0o.r/1c209e37
* Bubmoreka 11OK
6 O065BEMBI MHOIOIPAHHHKOB 9 1 https://m.edsoo.ru/1¢209e37
bubmoreka I{OK
7 IloBTOpeHue: ceueHHs, PaCCTOSHHUS H YTIIbI 4 1 https://m.edsoo.ru/1¢209e37
OBIIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 _ 5 0




11 KJIIACC

Koaugecrso 9acos

Auexrponnbie (HHposLIe)

Ne n/m | HaumeHoBaHHE Pa3JesioB U TeM MPOrpaMMBbI Boiio Kourposbnsie | Ilpakriieckue o6pazoBaTeibHbIe PeCypehI
paboTsI paboTsl
bubanoreka [JOK
1 Tena Bpamenus 12 https://m_edsoo.ru/1¢20937
. bubmunorexa [{OK
2 OBbémsI TeN 5 1 https://m.eds00.ru/1c209e37
5 i N s 10 1 butmmotexa [JOK
CKTOPE: OpPIHHATEL B TPOCTPAHCTEE https://m.edsoo.ru/1¢209e37
i Bbubanorexa [{OK
4 Tlosropenue, o6o0menue, cucTeMaTH3alus 3HAHUA 7 1 https://m_.edso0o.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0




INOYPOYHOE IINTAHUPOBAHHE

10 KJIACC

Kosma41ecTBo 4acos

Tema ypoxa Hara DuieKTpoHHBIEe HH(pPOBLIE

n/n Beero | Konrponsusbie | IIpakTtuueckue H3yuenns: | 0Gpa3OBATEILHEIE pecypehI

paboTsl paboThi
OcHOBHBIE IOHATHSA CTEPEOMETPHHM: TOYKA, TpAMAas,

1 ILIOCKOCTE, MpocTpancTBO. [IpaBuina n3obpakeHus Ha 1 01 menens | bubmorexa [JOK
PHCYHKaX: H300pakeHus ILIOCKOCTEH, HapalIebHBIX centsiops | https://m.edsoo.rw/aecc77cd
OpAMBIX (OTPE3KOB), CEPEIHHBI OTPE3Ka _

2 ITonsTHS: Nepecekaromumecs MIOCKOCTH, | 01 megens | bubmmorexka LJOK
TEpECEKAIONTNECs TIpsiMas U IJIOCKOCTh cenTsOps | https://m.edsoo.ru/2d8a9¢99 |

3 [lonsaTuA: nepecexaromuecs MIOCKOCTH, | 02 mepens | bubnuorexa [JOK
IEpeceKaoIuecs npsMas ¥ IIOCKOCTh censiOpst | https:/m.edsoo.ru/db685¢73

. 3HAKOMCTBO ¢ MHOTOTPAaHHHKaMH, H300pakeHne 1 03 senen: | BeGimorexn 110K
MEOTOTPARHHKOB Ha PHCYHKAX, Ha NPOCKIHORHRX cenrsOps | https://m.edsoo.ru/a63959%d
HJCpTeKax .

5 Hauanbneie cBeilenns o Kybe u nupamu/ie, MX pasBEpTKH 1 03 menens | bubmuorexa LIOK
u Mojiend. CedeHust MHOIOTPaHHHKOB ! cenTsibpst | https://m.edsoo.ru/b30dff38

6 Hauansneie cBeieHHs 0 Ky0Oe U mipaMuzie, MX pasBEPTKH 1 03 menens | bubimorexa [JOK
u Moz, CeyeHus MHOTOIPaHHUKOB B cenrsbps | https://m.edsoo.ru/3d8ffd32

; IlonsTHe 06 alc'crroma'mqecrcom MOCTPOCHUA 1 | Od neng | Eubmaoress [IOK
:;?BOMGTPHH' AKCHOMBI CTCPEOMETPHH H CIICACTBILL H3 | ceHTsOps | https:/m.edsoo.ru/OccScdfe

. ITonsaTue 06 aJ('CHOMaTP['-IBCKOM MOCTPOCHUAHN 1 Ol e | Enbimmomega TIOE
;:Tepeome"rpﬂn. AaKCHOMBI CTEPEOMETPHHU H CIIEJICTBHS H3 cemiabpx | hittps:/im.edsbo.ru/239¢8ch4

1UX | _—

o | ITonstue 06 aI('CHOMa'I'HlIeCKOM IIOCTPOEHUH | 01 enens | Bu6mmorexa ITOK
;;e;)eomcrpnn. aKCHOMBI CTEPEOMETPHH H CJICACTBHS U3 okrsbps | lhttpes/m.edsooan/65c6b106

o | IlonsaTue 06 alc'c;ﬂomamqecmm IIOCTPOECHHH 1 OF o | Bibimoreis IIOK

| f;;peomeTpnu. AKCHOMBI CTEPEOMETPHH U CIIEACTBHS H3 okt hetns://m.edsoora/258F45

. ' B3aumHOe pacnosiokeHue NpsSMbIX B IIPOCTPaHCTBE: i | 02 merens | Enbmmorein 0K
HepCCCKaIOUIHECSI, napalllnejbHbI€ U CKPEIIIUBAOITHECA OKTSIGPE httDS: / /’m.e dSOO.l’ U/] 32 520 f6
npsiMbIe -

ITapannensHOCTh NPAMBIX M IJIOCKOCTEH B NPOCTPAHCTBE: 02 mepens | bubmmorexa [JOK

12 1 ]

napasuieJbHbIE IPSMBIE B IIPOCTPAHCTBE; NApalIENbHOCT B OKTSI0pst https://m.edsoo.ru/93ad36b3




TPEX NMPAMBIX

13 [MapamiensHOCTE MPSAMBIX | IIOCKOCTEH B IPOCTPAHCTRE: 03 mepenst | bubnuorexa [JOK
[lapayensHOCTS MPSAMOH M IIOCKOCTH OKTAOPst https://m.edsoo.ru/ee1d19b9
14 | Vrusl ¢ coHanpaBIeHHBIMH CTOPOHAMH 03 mezens | Bubmuorexa LJOK
okrabps | https://m.edsoo.r/9f4071b9
15 | Yron Mexay npsMbIMH B IIPOCTPAHCTBE O4mepens | BuGmorexa LIOK
oKTOpst https://m.edsoo.ru/fe733862 |
16 | Yron Mexmay npsSMbIMHE B IIPOCTPAHCTBE 04 nezens | Brbmaorexa LIOK
OKTsI0ps https://m.edsoo.ru/2935a9a0
17 | IapamiensHOCTH IJIOCKOCTEH: NMapaJlIeIbHEIC ILIOCKOCTH 05 mepenst | BuGmorexa LIOK
o _ OKTAODS https://m.edsoo.ru/2e18f255
18 | CpoiicTBa napauienbHbIX IUIOCKOCTEMH 05 Hentini | Bubsmoresa LIOK
_ OKTS0ps https://m.edsoo.ru/e504d656
19 [pocTeiiiure MpocTpaHCTBEHHBIE QUTYPHI HA IUIOCKOCTH: 02 wenenst | bubmmorexa IIOK
TeTpasip, Kyb, napasuiesenumnes HOSIOpst https://m.edsoo.ru/4a28dc02
menens | bubmaoreka [JOK
20 | Llocrpecte coRenik gigﬁlfg hnps:ffm.edsg;.nmde@md()f
21 | Mocrpoerse cexerit 03 menens | bubimoreka [JOK
HOSOps https://m.edsoo.ru/ec26fe5d |
7 KonTtponsnas pabora mo reme "[IpsaMere u mIockocTH B 03 mepenst | Bubmoteka [TOK
npoctparctse. [lapanienbHOCTh NPAMBIX U ILIOCKOCTEH" HOA0pA https://m.edsoo.ru/9a0a%56
23 [lepneHHKYIAPHOCTE NPAMON M IUIOCKOCTH: 04 senenst | bubnuorexa LIOK
[EPIEHUKY/ISIPHEIE IPAMBIE B IIPOCTPAHCTBE HOA0ps https://m.edsoo.ru/b19f6aSd |
24 IIpsiMble napannenbHbIe W NEPIEHIUKYIAPHBIE K 04 mepena | bubmoreka [JOK
IUIOCKOCTH HOSIOpA https://m.edsoo.ru/0acl1¢95
75 IpsiMBle napanienbHbe H NEPIEeHIMKYISPHBIE K 01 megens | bubmmorexa [{OK
IUIOCKOCTH nexabps | https://m.edsoo.ru/ba545966
26 | ITpu3Hak nepneH UKYISPHOCTH NPSMOM U INIOCKOCTH 01 negens | Bubmmorexa LIOK
JIeKabps https://m.edsoo.ru/f85bfc46
27 | Ilpu3Hak nepnes UKy ISpHOCTH IPAMOM M IUIOCKOCTH Oe e | Ratrorena 1K
nexabps https://m.eds00.1ru/79165d15
28 | Teopema o mpsAMOii IEPIEHIUKYIISPHOM IUIOCKOCTH 02 menern | Bebmmorexa LIOK
nexabpst https://m.edsoo0.ru/635¢5087
29 | TeopeMa 0 IpsAMO¥i NEPICHAUKYISPHOH IUIOCKOCTH i il Kt st :
nexkabps https://m.edsoo.ru/bd3745f8
30 | Teopema o mpAMOH NEPNEHIUKYIAPHOMN IIOCKOCTH 03 menens | bubmuoreka LJOK
Jexabps https://m.edsoo.ru/7d18834b




| ero cBOMCTBa

MapT

31 IleprieRqUKyNISp ¥ HAKIIOHHEBIE: PACCTOSIHUE OT TOYKH JI0 1 04 genens | bubnuorexa IJOK
IJIOCKOCTH, PACCTOSIHHE OT NMPSIMOii J10 TIIOCKOCTH nexabps https://m.edsoo.ru/33¢477d3
32 IleprienuKyIsip ¥ HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 1 04 menens | bubmmoreka LIOK
IUIOCKOCTH, PACCTOSHUE OT HPSAMOM JI0 IUIOCKOCTH nexabps https://m.edsoo.ru/66fefadd
13 IlepnienAuKynsIp ¥ HAKJIOHHBIE: PACCTOSHHE OT TOYKH JI0 1 02 genens | bubmiorexa IJOK
IIOCKOCTH, PACCTOSHUE OT NPAMOH JI0 TIOCKOCTH | sHBaps https://m.edsoo.ru/aSb7b8e3
34 ITeprien Ky Issp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 1 02 nenens | bubmaorexa IOK
| mJIOCKOCTH, paccTOSHUE OT NPSMOM JI0 INTOCKOCTH sTHBaps https://m.edsoo.ru/dbee22bc |
35 YT1B1 B IPOCTPAHCTBE: YIOaI MEXAY IPSIMOH 1 1 03 nenens | bubmuoreka IIOK
IJIOCKOCTBIO sHBaps https://m.edsoo.ru/6b61b2b4 |
36 | JIByrpaHHBIH yroJi, JMHEHHBINA YroJl ABYTPAHHOTO yTJia 1 U3 mement. | Senaronsns LIOK
* SHBaps https://m.edsoo.ru/5fa0b3ce
37 | JIByrpaHHBIi yroJi, JJHHEHHBIA YroJI ABYTPAaHHOTO yIJia 1 bamsena: | Bubueress LOK
: SIHBaps https://m.edsoo.ru/c7c777ed
38 IlepneHAUKYIAPHOCTH IIOCKOCTEH : TPH3HAK 1 04 menens | bubmortexa [{OK
NEepPHeHIMKYISIPHOCTH JIBYX IJIOCKOCTEH AHBaps https://m.edsoo.ru/ec3e2da3
39 [lepreH UKy IIPHOCTS IIOCKOCTEH : TIPH3HAK 1 01 mepens | bubmmoreka [{OK
" | mepneHIMKYISIPHOCTH JIBYX IJIOCKOCTEH ¢espanst | htips://m.edsoo.ru/ed9e2a8e
40 [Tepnen MKy IS pHOCT IUIOCKOCTEH: MPH3HAK 1 01 menens | bubmaoreka [IOK
NEePHeHAMKYISPHOCTH JIBYX IIIOCKOCTEH ¢enpans https://m.edsoo.ru/ba75de57
41 | Teopewno1ptx mepresmyrapax 1 02 menens | bubmmoreka [{JOK
(eBpans https://m.edsoo.ru/e4972¢cdc
. 02 mepens | bubmoTreka [OK
92 | Teopenos 5K URpUCHINE Mpax ! Geppana | hittos://m.edsoo.ru/5218847d
43 | Teopema 0 Tpéx nepHeHIHKYIIPax O uepens | Bubanaresa TIOK
despans | hitps://m.edsoo.ru/9f246736
Kontponsnas pabora 1o temaMm "llepneHquKyISpHOCTE 03 nexens | Bubnuorexa LIOK
44 | MpAMBIX ¥ MIOCKOCTER" | "YTIIBI MEXKTY MPAMBIMH H ! despams | https://m.edsoo.ru/5b971ef3
IJIOCKOCTSIMH" — - '
ITonsiTHE MHOTOIPAaHHHKA, OCHOBHBIE 3JIEMEHTHI 0d nexeun: | Brbimorexa TIOK
43 | BeanoT A, HEIYRIEE R HERITYEIGE despans | hitps:/m.edsoo.ru/2d24e873
MHOTOTPaHHHKH; Pa3BEéPTKa MHOTOIPAaHHUKA
ITpuama: n-yroneHas npu3Ma; rpaHd ¥ OCHOBaHUS o4 pere | Enbimrovera TIOK
46 | npu3MBbI; IpAMasi ¥ HAKJIOHHAA IPA3MBL; ODOKOBad U e htivis /i edsoo Fibdadadad
NOJTHAS IOBEPXHOCTH IIPU3MBI B |
47 [Tapannenenunen, npAMOYTOJIBHBIA NapasUIeenUne] 1 01 menens | bubmmoreka IIOK

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




[Impamupa: n-yroapHas OMpaMKuia, PaHd ¥ OCHOBAHHE

01 nepens

bubmorexa [JOK

48 | nupamMmEI; Goxonaf ¥ TIOJTHASI IOBEPXHOCTH MAPAMM/IBI; it hitngs//in edsoo /il cd0a5
IPaBHIIbHAS M YCeuEHHAas THpaMuIa
[TpaBHJIBHEIE MHOTOTPaHHHKH: IOHATHE IIPABHIIEHOTO
49 | MFOTOTPaHHHK; MPABHTLHAS MPH3MA H NPaBHILHAS 02 mepenst | bubmotexa [OK
nupamMua; NpaBHIIbHAS TPEYToJIbHAS MUpaMuIa 1 MapT https://m.eds00.ru/074c8865
_ OpaBUIILHBIA TETpasp; Kyo
50 [IpencrasiieHye O MPaBUIIBHBIX MHOTOIPAHHHUKAX: 02 nenens | bubmorexa [JOK
OKTa’/1p, J0AeKadp U HKOCAIIP. MapT https://m.edsoo.ru/a0fddSbf
CHMMETpPHS B IPOCTPAHCTBE: CHMMETPHUS OTHOCHTENIBLHO
51 | TOUKH, TIPAMOM, MIOCKOCTH. DJIEMEHTH CHMMETPHH B 03 memens | bubmuorexa [[OK
nMpamMuiax, lapaule/Ieuneaax, IpaBuIbHBIX MapT hitps://m.edsoo.ru/b9e777d9
MHOTOTPaHHUKAX
57 BeruncieHHe 3JIeMEHTOB MHOTOIPAaHHHKOB: pEOpa, 03 mepenn | bubmmorexa LIOK
JIAArOHAIH, YTJIBI MapT https://m.edsoo.ru/6¢cdbecef
i [k g i o wsern | atmeorera LOK
P P ’ O A 10P ampes https://m.edsoo.ru/37d84157
OOKOBO# TTOBEPXHOCTH MPAMOH IPH3MBbI
s O vsers | Enmreea 10K
P i i S arpens https://m.edsoo.ru/5603e30b
HOBEPXHOCTH yCeUEHHON MUpaMUIb
y i 02 mepens | bubmorexa [JOK
55 | Kontponsuas pabota no reme "MHOrorpaHHUKH — Kiteig e edsos /a9 S P5e04
.. 02 wepens | bubmaoreka IIOK
56 | Ddmmmusoo OGEEMB arpens https://m.edsoo.ru/7ad0020b
.. 03 mepens | bubmiorexa IIOK
21 | Ooadummpanmz ampens https://m.edsoo.rw/235171b3
= 03 memenst | bubmaoreka [{OK
o8 | Dostuspaledo: ampens https://m.edsoo.ru/f47dfefd
LI T —— 04 menens | bubmuorexa I{OK
Panss anpes https://m.edso0.ru/79¢10312
. 04 menens | bubimoreka I{OK
il s ampens | hitps://m.edsoo.ru/2fande3f
n 05 menens | bubmorexa LIOK
Gl | LestsTpuIvR ampens | https://m.edsoo.ru/79853608
N 05 menens | buGmaorexa [{OK
6L | Oortaupm ampers | hitps://m.edsoo.ru/1e053890




3 01 genens | bubmuoreka IJOK

63 | Obstu npmons: ! Maii https://m.edsoo.ru/482d3f51

64 KonTponsnas pabora o teme "OOBEMBI 1 01 menens | Bubmaorexa [JOK
MHOIOIrpaHHUKOB" Mai https://m.edsoo.ru/28a6573¢

65 IToBTopenne, 060bmenne cucTEMaTH3aIA 3HAHUH. 1 02 menens | bubnuorexa [JOK

" | IlocTpoenue cedeHnii B MHOrorpaHHAKe MaH https://m.edsoo.ru/098bedad
IToBTopenue, 000bmenne cucreMarn3anys 3HAHHH.

66 BrIuncienne paccTOSHUAN: MEKIY ABYMS TOYKaMH, OT 1 02 menens | bubmorexka 1{OK
TOYKH JI0 IPSMOI, OT TOYKH JI0 TUIOCKOCTH, MEXKITY Mmai https://m.edsoo.ru/f7792ba9
CKPEIIMBAIOIMMHUCS TPAMBIMH

03 nenens | bubmmoreka I{OK

67 | Mwrosssacgonz el ! Malk https://m.edsoo.ru/b9146bc0
IToBTOpeHue, 0600mEeHne cucTeMaTH3aIHs 3HAHHIA.

68 Borancnenne yriios: MeXIy CKpeIHBarOMHMHCS 1 03 memens | bubmmoreka IJOK
IPSIMBIMH, ME3K/TY TIPSIMO# U TI0CKOCTEIO, IBYTPaHHBIX Mait https://m.edso00.1u/56765e8b
YIJIOB, YIJIOB MEX/LY IIOCKOCTSMH

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




11 KJIACC

No T Kosm4ecTso yacos JJIeKTPOHHBIE HH(pOBLIE
| o/ eMa ypoxa B K I Axxa obpasoBaTeJbHbIE
cero OHTPOJIbHBIE pPaKTHYecKHe e — p
paboTeI | paboTeI PeCypenl
1 Cdepa 1 map: neHTp, paanyc, MuaMeTp; II0ma b 1 'r 01 memens | bubmuoreka [{OK
NOBEPXHOCTH chepsl centsiops | https://m.edsoo.ru/0341bc2b
2 B3aumuoe pacnonioxxenue cdepbl i IMII0CKOCTH; 1 02 sepens | bubmmoteka [TOK
KacareJipbHas INIOCKOCTE K cdepe; IIomans ceps B centsiOps | https://m.edsoo.ru/bed12a43
3 N3obpaxenune cdhepsl, mapa Ha miockoctd. Cedenust 1 03 mepens | bubmuoreka [[OK
apa _— -  centsbpst | https://m.edsoo.ru/bel 5£7f2
HITHHIPHIECKAS TIOBEPXHOCTD
4 Enmmnﬁnqecmﬁ nosegxﬂsgn, ?}SE ?ﬁﬁgmmmﬁ 1 | et | BaGuinoze LIDK
: cenTsaOps | https://m.edsoo.ru/6054b8c1
IOBEPXHOCTH
HHJP: OCHOBAaHUs H OOKOB
d Eé;_)ﬂaayﬂféjmaﬁ U OCB; II.TIOH.I(;.HB gf?{i}?ﬁ?{fﬁhﬁ 1 Olaisgras | Ratupsmeta K
’ OKTAOPst https://m.edsoo.ru/188{6216
MOBEPXHOCTH B
M3o06paxkeHne HUIMHIPA HA IUIOCKOCTH. Pa3Béprka
6 mwmeApa. Cevenns mummHEApa (MI0CKOCTEIO, 1 02 senens | bubmaorexa [JOK
HapauIeNbHOR WM NEPIICHIUKYIIAPHOM OCH OKTAOpA https://m.edsoo.ru/016e25¢eb
[IJIHHApA)
[ e | 0 vesers | Bumorea 110K
: OKTA0pst https://m.edsoo.ru/c94ba09b
HOBEPXHOCTH
8 Komnyc: ocHoBanme 1 BepiinHa, o0pa3syomas 1 ock; 1 04 senens | bubmotexa [{OK
1o s OOKOBOH M HONHOM HOBEPXHOCTH OKTS0ps https://m.edso0.ru/897dd3b2
9 VYceu€HHbINH KOHYC: 00pa3yrolIye U BBICOTA; 1 05 memens | bubmmoreka [[OK
OCHOBaHHs 1 OOKOBAasi IOBEPXHOCTH OKTSA0p https://m.edsoo.ru/1468bab3
H3obpaxenne koHyca Ha miockocTH. Pazsépria
10 koHyca. CeyeHus KoHyca (MIOCKOCTHIO, 1 02 mepens | bubmaorexa [JOK
NapajiebHOM OCHOBAHUIO, H IIOCKOCTEIO, HOSOpst https://m.edsoo.ru/0Obdelbe8
NPOXOJAIIEH Yepe3 BepIInHY) -
11 KomOnnanus Ten Bpamesns © MHOTOTPaHHHKOB 1 uminean | Bubuarein DK
HOSOPSt https://m.edsoo.ru/3cefl 0es5
12 MHuororpanuuk, onucaHHbIi 0K0J0 cepsl; chepa, 1 04 mepens | bubmorexa [{IOK
BIHCaHHAas B MHOT'OIPAHHMK HJIM B TEJIO BPALICHHSA HOsOpst | hitps://m.edsoo.ru/0b136158
13 [Torstre 06 06B&Me. OCHOBHEIE CBOMCTBA 00BEMOB 1 01 semens | bubmmoreka ITOK




TN nexabps https://m.edsoo.ru/26a03fb7
14 V. T P ——— 02 nepens | bubmmoreka [JOK
Jiexabps https://m.edsoo.ru/5513d87b
. 03 menens | bubmnorexa [JOK
B OO IApa B ITHOMAE Sjep nexadps https://m.edsoo.ru/d189bde2
| e 04 eseas | Babmorsa 10K
’ nexadps https://m.edsoo.ru/810cfleb
oA0OHEBIX TEN
17 Konrponsras pabora o remam "Tena spamenns” u 02 menens | Bubmaorexa [TOK
"O6Bemsl TEn" sTHBapst https://m.edsoo.ru/4a33a8ab
18 BexTop Ha IJIOCKOCTH M B IIPOCTPAHCTBE 03 menens | BuGmorexa [IOK
STHBapA https://m.edsoo.ru/Scaefclb
19 Co’keHHe ¥ BEIMHTAHUE BEKTOPOB 04 menenss | bubmaorexa [IOK
STHBapS https://m.edsoo.ru/23 f4f089
20 VMHOKeHHE BEKTOpa Ha YHCIIO 01 sepeny | Embuorea HOX
(hespans https://m.edsoo.ruw/dee379%¢b
71 Paznoxenne BeKTOpa 1o TPEM HEKOMILJIAHAPHBIM 02 menens | bubnuorexa IIOK
B BexTopaM. [TpaBuiio napaulenenunesia ¢bespans https:/m.edsoo.ru/a28fd74e
by Pemenne 3aj1a4, CBSI3aHHEIX C IPUMEHECHHEM [TPaBHII 03 menenst | bubmorexa IIOK
JEWCTBHH C BEKTOpPaMH (beppas https://m.edsoo.ru/5a827900 |
73 KoopauuarHo-BeKTOPHEIH METOJI IIPH perieHHH 04 nenens | bubmiorexa I{OK
TEOMETPHYECKHX 3a/1a4 (beBpans https://m.edsoo.ru/d3al fe30
| e R i e ——
' Maprt https://m.edsoo.ru/48db7058
KOOpJAMHATAX |
25 Vron mexay Bekropamu. CkaapHoe NpoH3Be/eHHe 02 menenst | bubmoreka IIOK
BEKTOPOR MapT | https://m.edsoo.ru/725effc4
26 BBIMHCIIEHHE YTTIOB MEXIY IPAMBIMH H IJIOCKOCTAMHA 03 siepens | Babmaorcea [OK
MapT https://m.edsoo.ru/8efbe78e
27 KonTtposbHas pabota 1o Teme "BekTophl 1 01 menens | bubmmoreka IJOK
KOODZIHHATHI B IPOCTpaHCTBE" anpens https://m.edsoo.ru/77¢c22fc5
e e 2 e | BuSmores 10K
’ ? anpens https://m.edsoo.ru/1780baSd
IUIAaHAMETPHH
29 Tosropenue, 0606menue 1 CHCTEMATH3ALHS SHAHHUH. | 03 menens | bubimoreka [JOK




OcnoBHble QUTYpBL, (aKThI, TEOPEMBI Kypca anpens https://m.edsoo.ru/078cd 184
[UIaHHMETPUH
[TorTopenue, 0600ImeHne U cHCTeMAaTH3AIHA 3HAHUIA. 04 penenss | bubmuoreka [{OK
30 1
| 3a1a4un IIAHHMETPUH M METO/IbI HX PEIICHUs anpess https://m.edsoo.ru/7491efe0
IToBTOpeHue, 0000IEHHe H CHCTEMATH3AIMA 3HAHHIH. 05 menens | bubmmorexa [JOK
31 1
™ 3aj1auy MIaHEMETPUH H METO/IbI HX PeLICHHS anpes https://m.edsoo.ru/4dffda%7
e e 01 sz | amorera 0K
TYPEL, » FEOP yP Mait https://m.edsoo.ru/74b2ad91
CTepeoMeTpHH -
02 menens | bubmmoreka [[OK
43 HTGToRAN ROETHRHAS DEboTA 1 Mait https://m.edsoo.ruw/ec24dfc?
" 03 menenss | Bubmuoreka [[OK
34 [loBTOopenue, 0600MIEeHNHE ¥ CHCTEMATH3AIMS 3HAHHH 1 i https://m.edsoo.ru/f465d10e

| OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME
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NPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA

OCHOBHOI OBPA30BATEJIbHOU MPOI'PAMMBI

10 KJJACC
rKml &
B IlpoBepsieMble MpeAMeTHBIE Pe3YJIbTATHI 0CBOCHHS 0CHOBHOH ofpa3oBaTeJbHOH
nporpamMmsi cpeaHero obmero o6pasoBaHus
pe3yJibTaTa )
7 ["eomeTpust
7.1 OnepupoBaTh MOHATHAMH: TOYKa, IPAMas, IIIOCKOCT -
75 [IpHMEHATh AKCHOMBI CTEPEOMETPHH H CJIE[CTBHS W3 HHX IIPH PEIICHHH I'€OMETPHYCCKHX
[ ) 3aza4
7.3 OneprpoBaTh MOHATHAMH: NAPaUIEEHOCTD U IIEPHEH/MKY/PHOCTb IPSMBIX H IIOCKOCTEH
7.4 KiraccHHIMpOBaTh B3aMMHOE PACIONI0KEHHE IPSAMBIX H IJIOCKOCTEH B IPOCTPAHCTBE
75 Or[epnpoaau'ra TIOHSATHSMH: ABYTPaHHBIH YToJI, TPaHU JBYTPAHHOTO YTia, pebpo ABYTPaHHOro
yrna, TuEEHHbI yrol AByTPaHHOTO YIila, IPajycHas Mepa IByIPaHHOro yria .
76 OmnepupoBaTh IMOHATHIMH: MHOrOTpaHHHK, BBINYKJIGIA ¥ HEBBITYKJIbIH MHOIOIDAHHHK,
37IeMEHTHl MHOTOTPaHHHKE, IPABHJIEHBL MHOIOTPaHHKK
779 Pacrio3HaBaTh OCHOBHBIE BHIBI MHOTOTDAHHMKOB (MMpaMmza, MPH3MA, IPAMOYTOJIbHBIA
' napajulenen#nes, Kyo)
KtaccrUIMpOBaTs MHOTOTPAHHKKH, BEIOHPas OCHOBAHHSA JUIA KlacCH(QUKaIMH (BEITYKIBIC H |
7.8 HEBBITYK/IbIe MHOTOTPAHHUKH, IPABUIIbHEIE MHOTOTPAHHUKY, MPSMbIC i HAKIOHHbIE IPH3MBI,
napaJuIeNeITHIIe b ) |
79 OnepupoBaTh MOHATHSIME: CEKyIIas ILIOCKOCTh, CeYeHNe MHOIOTPaHHKMKOB
7.10 O6BACHATE TPAHIKIIEI IOCTPOSHUS CEYEHUH MHOTOTPAaHHUKOB, HCIIOIb3Ys METO/ CJICIOB
711 CTpOMTh CeYeHUs MHOTOIPAHHHKOB METOJOM ClIE[OB, BBIIOJHSTH (BBIHOCHBIE) ILTOCKHE
’ YepTeKH M3 PUCYHKOB POCTHIX 00BEMHEIX GUTYp: BUI CBEPXY, COOKY, CHU3Y
Pemarh 3a7a4dl HAa HAXOKACHHE FEOMETPHYECKHX BEIMUHH 10 0o0pasiaM WM alropuTMam,
712 NIPHMEHS( H3BECTHBIC AHATHTHYECKHE METOAB! IPH PEIICHUH CTAHIApTHHIX MATEMATHYECKAX
3a71a4 Ha BEMYMCIICHHE PACCTOSHUH MEXITy IBYMs TOYKAMH, OT TOYKHU 0 NPSIMOH, OT TOYKH 10
IUIOCKOCTH, MEYKIY CKPEIIUBAIOIMHMHUCS IPAMBIMH
PemaTh 3amadd Ha HaXOXJACHHE TEOMETPHUYECKHX BEIMYHMH IO 0OpasiaMm W ajJrOpuTMaMm,
713 TIPUMEHSIS U3BECTHBIE AHATUTHYECKHE METO/IbI TIPH PEMIEHHN CTaHAAPTHBIX MATEMATHICCKAX
3amad HA BBEIUMCIEHHE YIVIOB MEXKIYy CKPEIIMBAIOIIAMMCS MPSMBIMH, MEKIY IPAMOH H
IJIOCKOCTRIO, MEKAY TUIOCKOCTSIMH, ABYTPAHHBIX YTIIOB
BoUUCISTE 0OBEMBI M TUIOMAMM TOBEPXHOCTEH MHOTOIPaHHHKOB (IpHU3Ma, MUpamuja) C
7.14 IpUMEHEHHEM (OPMYJ, BBIMHCIATE COOTHOIICHHS MEXTy IUIOMANSIMH [OBEPXHOCTEH,
) 06BbEMaMu TOTOOHBIX MHOTOTPAHHHUKOB
715 OneprpoBarh MOHATHAMH: CHMMETPHSA B IIPOCTPAHCTBE, LIEHTP, OCh H ILIOCKOCTh CUMMETPHH,
IIEHT], OCh M IJIOCKOCTH CHMMETPHH (PUIYpEI
716 M3BiexaTh, Npeobpa3oBbBaTh W HHTEPIPETHPOBATH HH(POPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHYECKHX (HUrypax, MpeACTaBICHHYIO Ha YePTeKax U PHUCYHKAX |
[Ipumensts reoMerpudeckue (akTel Ul pPEIICHHS  CTEPEOMETPHYECKHX  3ajad,
717 TIpe/IIOATalOHX HECKOJIBKO [IaroB PEeIleH s, eCllM YCIOBHS IIPMMEHEHHs 3a/laHbl B ABHOH
(opme .y
718 IMpuMmensTh TpOCTEHIIME NPOrPaMMHBIE CPEACTBA M  3IEKTPOHHO-KOMMYHHKAIHOHHBIE
CHCTEMBI IPH PELIEHUH CTEPEOMETPHYECKUX 3a71ad
719 TIpHBOAMTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPHPO/IE U JKHU3HH, Pacrio3HaBaTh
IIPOSBJICHHE 3aKOHOB IEOMETPHH B HCKYCCTBE
[IpuMeHATs TONydYEeHHBIE 3HAHHMA HA IpPaKTHKE: AHAIM3UPOBATH PEANbHBIC CHUTyallud H
7.20 IPUMEHSTh HM3YYEHHBIE TIOHSTUA B IIPOLECCE [OMCKa PpEINEHHA MaTeMaTHYeCKH
chopMyIHpOBaHHOH MpO6IeMbl, MOJIETAPOBATh peaibHble CHTyallWd Ha A3BIKE T€OMETPHH,




HMCCIIeN0BAaTh ITOCTPOSHHBIE MOJICIIH ¢ HCIIONB30BaHHEM TEOMETPHYECKHX TOHATHN H TEOpEM,
anmnapara EU'[FBﬁpI:I, pemaTth IPaKkTHYECKWe 3aja4vd, CBIA3AHHBIE C Hax0oXICHHUEM
IeOMETPHUYECKHX BEIUYHH

11 KJJACC

’T{on

R A— IposepsieMble IpeMeTHBIE Pe3yIbTATHI 0CBOCHHS OCHOBHOM 00pa3oBaTe/ILHOH
e nporpaMmsI cpeaHero obmero o6pasoBaHus
6 ['eomeTpus

OnepupoBaTh MOHATHAME: IWIAHAPHYECKas MOBEPXHOCTH, 0Opasyromue unmnnput{ecmﬂ

6.1 NOBEPXHOCTH, LHIHHAD, KOHAYECKas MOBEPXHOCTh, 00pasylolHe KOHHYECKOH TOBEPXHOCTH,
KOHYC, chepryecKas OBEPXHOCTh

6.2 Pacrio3HaBarh Te/a BpaleHns (HIMHAP, KOHyC, chepa ¥ map)

6.3 O6bAcHATH C110CO0BI MONYYSHUS TEJ BpalleHus

6.4 KiraccuuumpoBarh B3aUMHOE PACIIONIOKEHHUE CHEpPBI | IITOCKOCTH -

6.5 OnepupoBarTh MNOHSTHSMH: INAPOBOM CErMEHT, OCHOBAHHE CETMEHTA, BBICOTA CErMEHTA,
IMapoBOM CJI0, OCHOBaHHE LIAPOBOTO CJIOS, BRICOTA IAPOBOIO CIIOs, LIAPOBOH CEKTOP

6.6 Boeraucnsate 00BEMBI H IUIONIAAH MOBEPXHOCTEH TEN BpalEHHsA, IEOMETPHYCCKHX TEl ¢
puMeHeHHeM (GopmyIr

6.7 OriepupoBaTh TOHATHAME: MHOTOTPAHHKK, BIHCAHHBIA B Cepy U ONUCAHHBIA OKOJIO ChEpEL.
ctepa, BIHCAHHAS B MHOIOIPAHHHUK MIIH TEI0 BPAIICHAA

6.8 BBIYHCISTE COOTHOIMEHMS MEK/Y INIOMAIAMH IIOBEPXHOCTEH H 00bEMaMu NOJ00HBIX TEIT

6.9 N3obpaxare H3ydaeMble GHUIYPEl OT PyKH M C NPUMEHEHHEM IIPOCTHIX YEPTEKHBIX
HHCTPYMEHTOB

6.10 BuimonHsTh (BHIHOCHBIE) IIOCKHE YEPTEXKH M3 PUCYHKOB IPOCTHIX OOBEMHBIX (QUIYp: BHL
CBEPXY, COOKY, CHU3Y; CTPOMTH CEYEHHS TEIl BPAICHHA

6.11 U3BnekaTh, MHTEPIPETHPOBAaTh M IIpeobpa3oBbBarTh HH(pOpMAIHIO O npoc'rpaHCTBeHHm
reoMeTpudecKuX urypax, npeICTaBIeHHYIO Ha YepTeXax U PHCYHKax
[IpuMeHATh reoMeTpAdYecKHe  (aKTBl Ui pelleHAs  CTePeOMETPHYECKHMX  3ajad

6.12 [Ipe/IIIONATAIONEX HECKOJIBKO IIArOB PEMICHHs, €CIIH YCIOBHA NMPHMEHEHHUS 3a/laHbl B SIBHOF
hopme -

6.13 OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14 BBIIOMHAT [eHCTBHSA CI0KEHHS BEKTOPOB, BBIYMTaHHS BEKTOPOB H YMHOXKEHUS BEKTOPA Hi

- qUCII0, OOBACHATH, KAKHMH CBONCTBAMHU OHH 0071a1ai0T

6.15 [TprMeHATH TIPaBHIIO MapalIeIETUIIe/a IPH CI0KCHHH BEKTOPOB
OnepupoBaTh NOHATHAMH: [EKAapTOBBI KOOPAWHATEI B IPOCTPAHCTBE, BEKTOP, MOMIYI

6.16 BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YIOJI MEXAY BEKTOpaMH, CKaJAPHO
[POM3BeIeHHe BEKTOPOB, KOJLUIMHEAPHBIC W KOMIIAHAPHBIC BEKTOPBI

6.17 HaxomuTh CyMMY BEKTOPOB H IIPOHM3BEECHHE BEKTOpa Ha YHCIO, YIOJl MEXIY BCKTOp&MH
CKaIPHOE [POM3BE/IEHNE, PACKIIA/IBIBATh BEKTOP I10 JIByM HEKOJUIMHEAPHBIM BEKTOPaM

6.18 3amaBaTh IUIOCKOCTh YPABHEHHEM B JIEKapTOBOH CHCTEME KOOPAMUHAT

6.19 Pemarh mpocreiiinie reoMeTpHYEcKHe 3a/[@9d HAa IPUMEHEHHEe BEKTOPHO-KOOPAMHATHOIC
MeTozaa
Pemare 3a7ayd  Ha JOKA3aTebCTBO MATEMATHYeCKHX OTHOIIEHMH U HaXOXICHH(

6.20 reoMETPHYECKHX BEIHYMH 10 o0pasiaM MK arOpHTMaM, IPUMEHAA H3BECTHBIE METOMBI ITPI
PEILICHHH CTaHIapTHEIX MAaTEMATHYCCKAX 3a/a4

621 ITpuMeHATh INpOCTEHIIHE NPOrPaMMHBIE CPEACTBA U  INEKTPOHHO-KOMMYHHKAITHOHHB
CHCTEMBI IIPH PEINECHUH CTEPEOMETPUYCCKUX 3a1aY

6.22 [IpUBOANTH IPAMEPEI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE U JKU3HH, PaCIIO3HABAT]
POSIBICHHE 3aKOHOB I'€OMETPHH B HCKYCCTBE




[IpuMeHATH TOMyYeHHBIE 3HAHMS Ha TNpPaKTHKE: AHATH3HPOBATh DPEATbHBIE CHUTYallMH H
NPAMEHSTh M3y4YEHHBIE T[OHATHA B MpOLECcCe MOHMCKA peIIeHHS MaTeMaTH4eCKH
cOpMyYIIMPOBAHHOM TTPOBIEMBI, MOJIETMPOBATE PEATbHBIE CHTYalldd Ha S3BIKE EOMETPHH,
HCCIIeJOBATH IOCTPOCHHEBIE MOJIEIH C MCIONB30BAHHEM T€OMETPUYECKUX MOHSTHH H TeopeMm,
anmapata aiareOppl, pemarb [PAaKTHYECKME 3ajaud, CBS3aHHBIE C HAXOKICHHUEM
reOMETPHYECKHX BEJIHYHH

6.23




NPOBEPSIEMBIE DJIEMEHTBI COAEPKAHUA
10 KJIACC

TIpoBepsieMblii 3JIeMEHT COJepKaAHHS

["comeTpus

OCHOBHBEIE IOHSTHS CTepeOMeTpuH. Touka, IpsMasi, IIOCKOCTb, MpoCTpaHcTBO. lloHsTHE 00
AKCHOMATHYIECKOM [OCTPOEHHH CTEPEOMETPHH : AKCHOMBI CTEPEOMETPUH M CIIEICTBHS H3 HAX

1.2

B3auMHOE PACIONOKEHHE HPAMBIX B IMPOCTPAHCTBE: IEPECEKAIOIIHECs, Iapallle/bHbe K
CKpEIIHBAIONIMecs psiMble. I[lapamienbHOCTh TPSAMBIX M IUIOCKOCTEH B NPOCTPAHCTBE:
napasieNbHbIe IPAMbIE B IPOCTPAHCTBE, NIAPAIETBHOCTh TPEX MPAMBIX, IAPAIUIEIBHOCTE IPAMOH H
[UIOCKOCTH. YTIJBI ¢ COHANpaBlIeHHBIMH CTOPOHAMH, YOI MEXIy MPSMBIMH B IPOCTPAHCTBE.
[lapaUIebHOCT IUIOCKOCTEH: MapalieNbHble [IOCKOCTH, CBOHMCTBA NMapaUIebHBIX ILIOCKOCTEH.
ITpocreiimie MPOCTPaHCTBEHHBIE (UIYPHl HA IUIOCKOCTH: TETPasp, Ky, napajuie/enunen,
ITOCTPOEHHUE CEUCHHH

7.3

IlepreHANKYIAPHOCTD MPSAMOM H IIJIOCKOCTH: NEPHEHIUKYIISIPHBIE IPAMBIE B IPOCTPAHCTBE, IIPSIMBIC
NapaUIeIbHEIC M TEpIEHUKY/IAPHEE K IUIOCKOCTH, TPH3HAK NEPUEHIAKY/IAPHOCTH HpPSIMOH H
IJIOCKOCTH, TEOpEMa O IPSAMOH NEePIeHANKY IAPHOH IJIOCKOCTH, YTJIBI B IPOCTPAHCTBE: YrOJI MEXKIY
TIpSIMOM M TLTOCKOCTBIO, ABYTPAHHBIA yToJl, IMHEHHBIH yroa AByrpanHoro yria. Ilepnenaukynap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKU J0 IUIOCKOCTH, PACCTOSHHUE OT MPAMOH JI0 IIOCKOCTH, IMPOESKIIMA
GuUrypsl Ha IWIOCKOCTH. [IepHeHAMKYIAPHOCTD IUIOCKOCTEH: MPH3HAK NEPIEHIUKYISPHOCTA ABYX
nnockocteit. TeopeMa 0 TpEX MepIeHAUKYIIpax

7.4

[loHsATHE MHOTOTPAHHHKA, OCHOBHBIE OSIEMEHTBl MHOTOIPAHHHKA, BBIIYKJIBIE M HEBBIIYKIIBIE
MHOTOTpaHHHKH, pa3BépTka MHOrorpanHuka. IIpusma: n-yronpHas NpH3Ma, I'PaHH M OCHOBAHHA
NpU3Mbl, [psMas M HAKIOHHAs Tpu3Mbl, OOkoBas M TOJHAA MOBEPXHOCTh IMPH3MBL
ITapamnenenunes, NPAMOYTONBHBIA TNapajiieienunes 4 ero csoicrsa. Ilupamunma: n-yronbHasd
NUpaMH/ia, TPaHH M OCHOBaHME THpaMHJbl, OOKOBas H IIOJNHAs HOBEPXHOCTH IHPAMU/IBL,
NpaBHJIGHAS W yceuEHHAs [MpaMuIa. OJNEMEHTHl Tpu3Mbl ¥ mupamuiel.  [Ipapribrbie
MHOTOTPAHHUKH: TIOHSTHE MPABAILHOTO MHOTOTPaHHMKA, NPABHIBHAS NPU3MA M IPABAJIBHAS
IMpaMHza, TPaBHIIBHAA TPEYroNbHAs MHpaMiIa H TpaBIibHEI TeTpasnp, kyb. Ilpencrasnenue o
IPAaBHIBHEIX MHOTOTpaHHMKAX: OKTa’[p, MAONeKa’ap W HKocasnpyrue CedeHHA MPHIMBI H
HPaMHAJIBI

13

CHMMETpHS. B MPOCTPAHCTBE: CHMMETPHS OTHOCHTENBHO TOYKH, MPAMOH, IUIOCKOCTH. DJICMCHTEI
CHMMETpHH B THpaMHJIaX, apajUlesienuiesax, IPpaBHIbHBIX MHOTOrPaHHIKAX

7.6

BLIYMCIIEHHE OJIEMEHTOB MHOTOTPAHHHKOB: pé&bpa, nuaroHamd, yriuel [lnomans GoKoBOH
IOBEPXHOCTH M IIOJHOM MOBEPXHOCTH MPSMOW NPH3MBEIL, IUIOMANE OCHOBAHHH, TEOpPEMA O GoxoBoi
IIOBEPXHOCTH HpaMoi mpusMmel. [Liomags GOKOBON TOBEPXHOCTH ¥ MOBEPXHOCTH NPABHILHOH
IApaMuIBL, TeOpeMa O TUIoIIay yceddHHOM nupamunsl. [lonarue 06 o6béme. O6bEM mHpaMuIEL,
IIPU3MBI

7

TTono6Hele Tena B mpocrpadcTse. COOTHOINEHMS MEXTY IUIOMIAAAMHA HOBEpXHOCTEH, 00BEMaMu
110100HBIX TEI

11 KJIACC

Kon

IIpoBepseMbIii 3J1EMEHT COAEPIKAHA

['eomerpus

6.1

Hﬂmn,zrpnt;ecxaa MOBEPXHOCTh,  OOpasyiomue  IIMIMHAPAYCCKOH  IOBEPXHOCTH,  OCh
AHHAPAYECKOi ToBepXxHOCTH. L{iMHp: OCHOBaHUS B 60KOBAS IIOBEPXHOCTH, 00pasyiomas i oCk,
mIomasb GOKOBON B NOJIHOM MOBEPXHOCTH

6.2

KoHuuYeckas OBEPXHOCTb, 0Opasyiole KOHHIECKOH MOBEPXHOCTH, OCh H BEpIIMHA KOHHYECKOH
noBepxHOCTH. KOHYyc: OcHOBaHWE M BepIlUuHHA, o0pasyiomas u OCh, IUIOMans GOKOBOH U TIOJTHOM
IIOBEPXHOCTH. Y CeuéHHBIH KOHyC: 00pa3yiolie U BbICOTa, OCHOBAHHMS U OoKoBas IIOBEPXHOCTD

6.3

Cdepa u map: HeHTp, pajryc, AHAMETP, IVIOMaIb NOBEPXHOCTH chephl. Banmuoe pacronoxKeHue




ctepsl H IIOCKOCTH, KacaTe/lbHas INIOCKOCTh K cepe, miomais cheps!

6.4 M306paskeHue Tell BpallleHHs Ha IIIOCKOCTH. PasBépTka MUIMHPA U KOHyCa
6.5 KomOuHaImu Te BpaleHnsi # MHOTOIPaHHUKOB. MHOTOrpaHHHK, ONUCAHHBIH 0Kono chepsl, chepa,
" | BOMCaHHas B MHOIOIPAHHUK, HJIH TeJI0 BPAlleHUs
6.6 [Torgrre 06 o6wéme. OcHOBHBIE CBOiMCTBA 00BEMOB Ten. Teopema 006 00BEME IPSAMOYTOIBHOTO
' mapajutesenunesa u cueacTeus u3 Heé. O0bEM mumuHApa, KoHyca. O6BEM mapa U mIomaas chepsl
6.7 [TomoGHEIe Tema B mpocTpaHcTBE. COOTHOIIEHUS! MEXIy IJIOMAAiIMH IOBepXHOcTeH, oObémaMu
' NO00HBIX Tell -
6.8 Cevenust muimmHApa (Mapa/UIENbHO M NEPHEHIUKYISIPHO OCH), CEYEHHs KoHyca (mapasielbHoe
) OCHOBAHMIO U NPOXOIAINEe Yyepe3 BepIIUHY), CeUeHHus 1apa
BekTop Ha IJIOCKOCTH U B rpocTpaHcTBe. CIOKEHHE ¥ BBIYMTAHUE BEKTOPOB. ¥ MHOXKEHHE BEKTOPa
6.9 Ha 4yHco. PasnoxeHue BeKTopa o TpEM HEKOMIUIaHApHBIM BekTopaM. [IpaBuiio mapaienenunesa.
Pemenwue 3a/1a4, CBA3aHHBIX ¢ IPHMMEHEHHEM IIPaBHJI J€HCTBHH ¢ BEKTOPaMH
[IpssmoyrosbHasg cucTeMa KoopAuHaT B npoctpaHcTee. Koopauuartel BexkTopa. [Ipocreiimue 3anaun
6.10 |B KoopAuHATaX. VYron mexay BekTopamu. CKanspHOe IPOM3BEACHNE BEKTOPOB. Brruucienue yrios

MEXTY TIPSIMBIMH | TUIOCKOCTsIME. KOOpIMHATHO-BEKTOPHBIA METO/ IPU PELICHHH TE€OMETPUIECKHUX
3ajau




IMPOBEPSIEMBIE HA EI'S 10 MATEMATHKE TPEBOBAHHS K
PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA30BATEJIbHOU

IMPOI'PAMMBI CPEAHET'O OBIIET'O OBPA30OBAHMSA

Ko, "

g ;;e S—— IpoBepsieMbie TPeOOBAHUA K NPEAMETHLIM Pe3yJIbTATAM OCBOCHHS OCHOBHOMH
Ay o0pa3oBaTeJbHON MpOrpaMmsbl cpeHero odmero o6pasosanus

TpeboBaHHUS

Bragenue MeToZaMH —[OKAa3aTeNbCTB, AITOPHTMAMH pEIIeHHs 3ajad; yMeEHHe
GopMyHpoBaTh M ONEPHPOBATH IIOHATHAMHM: OIPEACICHHE, aKCHOMa, TeopeMa,
CIIENICTBHE, CBOWCTBO, IPU3HAK, JOKa3aTelIbCTBO, pPABHOCHIBLHBIE (OPMYITHPOBKH;
NPUMEHATH UX; YMEHHe (GOpMyIHpoBaTs 06paTHOE M MPOTHBOIOJIOKHOE YTBEpK/IEHHUE,
NPUBOJAMTE NPHMEPHl MW KOHTPIPUMEPBI, HCIOIB30BaTh METOA MAaTeMaTHYECKON
HHIYKIIHH; IIPOBOAMTH JOKa3aTEIbHEIC PACCYKACHHS IPH pPEINCHHH 3ajad, OLECHHBATh
JIOTHYECKYI0 TPaBHJIBHOCTE  PacCyXKICHHM; yMEHHE ONEpPHpOBaTh  HOHATHAMH:
MHOXECTBO, IOAMHOXECTBO, OIE€PAaldH HAaJ MHOKECTBAMH; YMEHHE HCIIOIB30BaTh
TEOPETHKO-MHOXKECTBEHHBIM ammapat sl ONMCAHWUs PEabHBIX TPOLECCOB U ABICHUH H
TIPH PEIIeHAN 3a7ad, B TOM YHCIIe U3 JPYTHX yUeOHBIX IpeIMETOB; YMEHHE OIepHpOBaTh
HOHATHAMA: rpad, cBs3HBI rpad, AepeBo, HUKI, rpad Ha IIOCKOCTH; YMEHHE 3a/1aBaTh U
OIMCHIBATH TPadybl pa3IMYHBIMEA CIOCOOAMMU; HCIIOIb30BaTh Ipadbl IPH PEIEHUH 3a/1a9

VMeHHe OlepHpOBaTh NMOHATHAMA: HaTYPAJbHOE YHCIIO, LEI0E YHCIIO, CTEIEHb C LIEIbM
moKas3aTejieM, KOpeHb HaTypalbHOM CTEICHH, CTEIEHb C pAllHOHAJIBHBIM IIOKa3aTeleM,
CTEIeHb C JeHCTBUTENLHBIM [I0Ka3aTeNeM, JIorapu(M Hucia, CHHYC, KOCHHYC H TaHI'€HC
[IPOH3BOJILHOTO 4YHCJIa, OCTAaTOK 110 MOJIYJIO, PAallMOHAIBHOE YHCIIO, HPpalHOHATIBHOE
9HCJI0O, MHOKECTBA HATYPAIbHBIX, LENLIX, PALHOHAIBHEIX, JAEHCTBHTENBHBIX YHCEI,
yMEHHE HCIIONb30BaTh IPU3HAKH JENAMOCTH, HaWMEHBIIMH OOmHMH JenuTens H
HauMeHbIee ofiiee KpaTHOe, anropuT™M EBKIHIA NpH pEIIEHHH 3a/1a4; 3HAKOMCTBO C
Pa3IMYHBIMEA TIO3HIIHOHHBEIMH CHCTEMaMH CYHCJICHHS, YMEHHE BBINOJHATH BBEIYHCICHHE
3HaYeHWHi ¥ I[peoOpa3soBaHUs BBIDAKEHHH CO CTEHEHAMH H  Jorapudmamu,
mpeobpazoBanus JpOOHO-palHOHAIBHEIX BEIPAKEHHUI; YMEHHE OIEPHPOBAThH MOHATHAMH:
IOCIIEIOBATENBHOCTE, apHU(METAYECKasd IIPOTPECCHsA, TIEOMETPHYECKas IIPOTPECCHs,
feckoHeuHo  yObIBaioIas  reoOMETpHYecKas  [pOrpeccds;  yYMEHHE  3aJaBaTh
IOCNE0BATENEHOCTH, B TOM 4YHCIE C IIOMOINBI0 PEKYPpeHTHBIX (opMyn; ymeHHe
OIEPUPOBATE IOHATHSMH: KOMILIGKCHOE YHCIIO, COMPSKEHHBIE KOMIUIEKCHBIC YHCIIA,
MOJAYJIbL H apryMeHT KOMIUIEKCHOrO uucia, (GopMa 3alucH KOMIUIEKCHBIX YHCEI
(reoMeTpuYecKasd, TPHIOHOMETpHYeCKas H anre0pawdeckas); YMETb IPOH3BOAUTH
apudMerHyeckie JeHCTBHS C KOMIUIEKCHBIMHM UYMCIIAMM; IIPUBOJHUTH IIPHMEPEHI
HCIIOTb30BAHMS KOMIUIEKCHBIX YHCEIl; OINEPHPOBATh MOHATHAMH: MarTpulla 2X2 u 3%3,
OIIpe/IeIUTeIIh MaTPHIIbl, TEOMETPHYECKHH CMBICI OIIPE/ICITHTEIS

YMeHHe OmepHpoBaTh MNOHATHAMHM: pallHOHAbHBIC, HPPallHOHATBHbIC, IOKa3aTCIbHEIE,
CTENEeHHBIE, JIOTapH(MHUECKHE, TPUTOHOMETPUYCCKUE YPABHCHHS M HEPaBEHCTBA, HX
CHCTEMBI;  YMEHHE  ONepUpOBaThH  TOHATHAMH:  TOXJIECTBO,  TOXACCTBEHHOE
npeobpa3oBaHne, ypaBHEHHWE, HEPaBEHCTBO, CHCTEMa YPAaBHCHMH H HCPaBEHCTB,
paBHOCHJIBHOCTh YPaBHEHHM, HEPaBEHCTB M CHUCTEM; YMEHHE pellarh YPaBHCHWI,
HEpaBeHCTBA M CHCTEMBI C TOMOINBIO PAsJIMYHBIX NPHUEMOB; peIlaTh YypaBHEHHS,
HEpaBEHCTBA W CHCTEMEl C IapaMeTpoM; INPUMEHATH YpaBHEHHH, HEPaBEHCTBA, HX
CHCTEMSBI [l PElIeHHs MaTEMaTHIECKUX 3a/1ad U 3a/1a9 H3 pasjIiYHbIX 00/IacTell HayKH I
peaibHOM KU3HU

YMeHHe OINepHpoBaTh MOHATHAMH: OGYHKIHA, 4ETHOCTE (YHKIMH, IICPHOANIHOCTH
(yHKIMY, OrpaHMYEHHOCTh (YHKIMH, MOHOTOHHOCTH (YHKIIMH, SKCTpEMYM (YHKIIHH,
HauboNbIIee M HaWMEHbIEe 3HAUeHHd (QYHKIMH HA IIPOMEXYTKe, HeIpephIBHAA
dbyHKIHA, acHMOTOTHl rpaduka (yHKOHH, Ieppad ¥ BTOpas MPOM3BOAHAS (QYHKIIHH,
reoMeTPHYECKUH U (U3MYECKHHA CMBICT MPOM3BOMHOM, mepBooOpasHas, ONpenenEHHBIH
WHTErpal, yMeHHe HAXOJWTh ACHMITOTHl rpaduka (yHKIMH; YMCHHE BBIYHCIATH




[IPOM3BOHEIE CYMMBI, IPOM3BEICHUS, JaCTHOTO M KOMIO3HIMH (YHKIHi, HAXOIUTH
ypaBHEHHME KacaTelnpHOM K Trpaduky OQYHKIMH; yMEHHE HAXOJWTh IIPOH3BOLHBIC
SlIeMeHTapHBIX (YHKIH; yMEHWEe HCIOIb30BaTh IIPOU3BOJHYIO IS HCCIIC[OBAHHS
dyHKIH, HAXOAUTH HAUGOIBIINE H HAUMEHBIINE 3HAYeHHs QYHKIHH, CTPOUTH rpadhuKy
MHOTOWIEHOB C HCIIOJIB30BAHHEM ammapara MaTeMaTH4eCKoro aHanu3a; MNPHUMEHSTh
IPOM3BOJHYIO /UL HAaXOXJICHHS HAMIY4IIEr0o PEIleHHs B NPUKTAIHBIX, B TOM YHCIE
| COIUMANBHO-3KOHOMHYECKHX H (PM3MYECKMX 3a/1adax; HaxOJUTh IUIOMaay u 00bEMEI Qury
C NOMOLIBI) MHTErpaia; MIPUBOAUTE NPUMEPhl MATEMAaTHYECKOTO MOJETUPOBAHMSA C
HOMOIIBIO AH((epeHInaTBHBIX YPaBHEHUN

VMeHHE ONepHPOBaTh MOHATHAMH: rpaduk ¢yHKIuH, oOpaTHas (QyHKIHA, KOMIIO3HIHS
dynkuuit, muHeidHas (yHKOWs, KBagpaTHuHas OGYHKIHsA, paluoOHAIbHAs QYHKUHA,
crenenHas (YHKIMS, TPUTOHOMeTpUYeckue (QYHKIMH, 0OpaTHBIE TPHTOHOMETPHYECKHE
dbyHKIMH, NOKasaTenbHAs M Jiorapudmudeckas (YHKIHMH; YMEHHE CTPOHTH TIpadHKu
u3ydeHHBIX (YHKIMH, BBINONHATH mpeoOpa3oBaHus rpaukoB QyHKUMH, HCIONL30BATH
rpadUKH IS W3YYEHUs MPOLIECCOB M 3aBHCHMOCTEH, IPH PEIICHMH 3ajia4 U3 JAPYTHX
yueOHBIX IIPEAMETOB M 3a[a4 M3 peaabHON JKU3HH; BRIpaXaTh QOpMyJIaMy 3aBHCHMOCTH
MeXIy BEIMYMHAMM; HCIOJIB30BaTh CBoHcTBA M rpaduku QYBKIHH Ul pPELICHHS
ypaBHEHMi, HEpaBeHCTB M 3aJad C IapaMeTpaMl; H300pakarb Ha KOOPIAHHATHOH
ITOCKOCTH MHOYKECTBA pPellleHHH ypaBHEHHUI, HEPABEHCTB M HX CHCTEM

VMeHre pemarb TEKCTOBBIE 3aadqil Pa3HBIX THIOB (B TOM YMCIE HA MPOLEHTHI, 0 H
YacTH, Ha JBMXKEHWE, paboTy, CTOMMOCTH TOBAPOB H YCIyr, HAJIOIH, 331a4l U3 00J1acTH
yIpaBlieHus JIMYHBIMA B CeMEHHBIMH (QMHAHCAMH); COCTABJIATE BBIDAKCHHS, yPaBHEHNUS,
HEPABEHCTBA U MX CHCTEMBI IO YCJIOBHIO 33/lavH, HCCJIEN0BATh MOMYYCHHOE PEIICHHE H
OIlEHHBATH MPABAONOAOOHOCTE Pe3yIbTaTOR; YMEHHE MOJIEMPOBaTh pealbHble CHTYallHH
Ha A3BIKE MaTEMaTHKH; COCTAB/IATH BBIPAXKEHUS, YPABHEHHA, HEPABEHCTBA M MX CHCTEMEI
0 YCJIOBHIO 3ajlauM, MCCIIENOBATh MOCTPOSHHBIE MOJEIH C MCIIOJb30BAHHEM ammapaTa
anreGpbl, HHTEPIPETHPOBATE ITOTyYCHHBIH pe3yJIbTar

VMeHHE ONEpUpPOBaTh MOHATHAMH: CpefiHee apumeTHyeckoe, Meluana, HaubobIIee u
HaUMEHBINEE 3HAYEHHs, pasMax, [HUCIIEPCHs, CTAHIApPTHOE OTKIOHEHHE YHCJIOBOTO
Habopa; yMeHHe M3BIEKaTh, HHTEPIPETHPOBAT HHQPOPMAIHIO, MpPEJICTABIEHHYIO B
TabnaMnax, Ha aMarpaMmax, rpadmkax, OTpaskaroIlyl0 CBOMCTBA peajbHBIX NMPOLECCOB H
sBJIEHUI; IpeACTaBIATh HH(GOPMAIHIO ¢ IOMOINBIO TabJMIl ¥ JMarpaMm; HCCIeN0BaTh
CTATHCTHYECKHE [aHHBIE, B TOM 4YHCIe C IpHMeHeHHeM TIpadHUYecKHX METOI0B H
SIEKTPOHHBIX CPECTB; rpabHYecKy HCCIeJ0BaTh COBMECTHBIE HAOMOACHHUS C IOMOLIBIO
JIHarpamMM pacceMBaHUs U JIMHEHHOI perpeccuu ]

VMeHHE OIepHpOBATh MOHSTHAMHE: CIy4alHbIHA OIIBIT U ClIydaiHOe COOBITHE, BEPOATHOCTD
CIIy4aiHOTO COOBITHS; YMEHHE BEIYHCIATH BEPOATHOCTD C HCIOIb30BAHUEM IPaPUIECKHX
METOJIOB; TPHMEHATH (OPMYILI CIOKEHHS W YMHOXEHHS BEepOATHOCTEH, (opmyry
TmoNHOM BepoATHOCTH, (opmyny beprymmn, xomOunatopHble (axTel B QOPMYIIBL,
OLIEHHBATH BEPOSTHOCTH pPEaITbHBIX COOBITHI; YMEHHE ONEPHPOBATh IOHATHIMH:
cydaiiHas BelMYHMHA, paclpelie/ieHHe BEepOSATHOCTEH, MaTeMaTH4ecKoe OXKHIaHHE,
JIMCTIEPCHS B CTAHJAPTHOE OTKJIOHEHHWE CITy9aifHON BeIMYHHBI, QYHKIMH pacIpesie/IeHus
H IJJOTHOCTH PaBHOMEPHOTrO, ITOKA3aTeIbHOI0 M HOPMAIbHOI'O paclpefie/ieHui; yMEHHe
HCIIOJIB30BATh CBOMCTBA M3YUYEHHBIX pacIpe/le/ieHu Ul peleHus 3anad; 3HakoMCTBO C
| moHsTHAMH: 3aKOH OOJBIIMX YHCEJ, METOABl BHIOOPOUHBIX HCCIEHOBAHMI, yMEHUE
| IPMBOMUTE TpHUMEpPHl NPOSBICHHA 3akoHa OONBIIMX 4YHCEI B IPHPOJHBIX H
| OOLIECTBEHHBIX SBICHUSX; YMEHHE ONEPUPOBATH MOHATHIMH: COYCTAHUE, MEPECTAHOBKA,
| gucno coueraHuii, 4YHcIO TepecTaHOBOK, OuHOM HplOTOHA, yMEHHE IIPHMEHSITH
KoMOuHATOpHBIE (HAKTBI M PACCYXACHHA I PELICHHS 3aJa4d; OLEHHBATh BEPOATHOCTH
peanbHBIX COOBITHH; COCTABIATH BEPOATHOCTHYKO MOJENE H HHTEPIPETHPOBATH
IOJY4eHHBIN pe3ysbTaT

YMeHHEe onepHpoBaTh NOHATHAMH: TOYKa, IpsAMad, IIOCKOCTh, IPOCTPAHCTBO, OTPE30K,
JIy4, BeJWYHHA yIJa, IUIOCKHHA yrojl, ABYrpaHHBIM Yroj, TpEXIPaHHBIM Yo,
CKpELIUBAIOIIMAECA MpsMble, NapaleIbHOCTh H TEPNEeHJIHKYISIPHOCTh TMPAMBIX H




ITOCKOCTEH, yrojl MeXIy HPSMBIMH, YTOJI MEXTY IPAMOH H IUIOCKOCTBIO, YTOJ MEKIY
IJIOCKOCTSIMH, DPAcCTOSHHE OT TOYKH JO ILUIOCKOCTH, PacCTOSHME MEKIy NPSIMbIMH,
PacCTOSHHE MEXKY IIOCKOCTAMM; YMEHHE HCIIOJIB30BATh IIPU PEIIeHHH 3a1a4 H3yYeHHEIE
(baKThl B TEOpeMbI [UIAHUMETPHH; YMEHHE OICHHBATH PasMephl OOBEKTOB OKPYKAFOIIETO
MHpa; CTPOATh MaTeMaTHYECKHE MOJENH C IOMOIIBI0 TEOMETPHYECKHX IOHATHH H
BEJIMYHH, PEIaTh CBA3aHHBIEC C HUMH IPAKTHYECKAE 3a/1a9H

10

VMeHHe ONepHpOBATH MOHSTHSMH: INomaas QHrypel, 00bEM (HUIYpEl, MHOIOIPAaHHWK,
NIpaBUNBHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPaHHMKA, KyO, MapajlleNennmnes, Ipu3Ma,
nupamuza, GUrypa u IOBEPXHOCTH BPAINECHHA, IUIHHID, KOHYC, map, cdepa, mromans
ceprl, MIOManas MOBEPXHOCTH IHPAMH/BI, HMPH3MEI, KOHyca, IUIKHApPa, o0bEM Kyba,
IIPSIMOYTONGHOTO NapajUIeNernIiesia, MUpaMuIbl, NPH3MBL, [WIHHApPA, KOHYcCa, IIapa,
pa3BEPTKa I[IOBEPXHOCTH, CEYCHMs KOHYCa H LMIMHJIpA, NapajUle/lbHBIe OCH HIH
OCHOBAHHIO, CEUEHHeE IIapa, IUIOCKOCTh, Kacaromasics cepsl, IUIMHIPA, KOHyCca; YMEHHE
CTPOMTH CEYeHHe MHOTOIPaHHHKA, H300paXkaTh MHOTOrPAaHHUKH, (PUTYPBI H IIOBEPXHOCTH
BpallleHHs, UX CCUYCHHSA, B TOM 4YHCIE C IOMOUIBIO SIEKTPOHHBIX CPE/ICTB; YMEHHE
IPAMEHATh CBOWCTBA Te€OMETPAYECKAX (Hryp, camMoCTOATENbHO —(HOpMyIHpOBaTH
onpesieNenus H3y4aeMbBIX (HTYp, BBUIBUTATh THIOTE3I O CBOWCTBAX M IPU3HAKax
reoMeTpudeckux (Quryp, OGOCHOBBIBATH HJIM ONPOBEPraTh HX; YMEHHE IPOBOIHTE
wracchbuKanuio (QEryp 0 pa3MYHBIM TIPH3HAKAM, BBIIOJHATE HEOOXOAMMBIE
JIOTIOJIHMTE IEHBIE TTOCTPOESHUS

11

YMeH#ne onepupoBaTh MOHATHAMY: ABHXKCHHE B IIPOCTPAHCTBE, NAapaJuIeIBHbIA IEPeHOC,
CHAMMETpHS Ha TIOCKOCTH H B NPOCTPAHCTBE, NOBOPOT, MpeobpasopaHue IOA00H,
nono6HbIe GUTYphI; YMEHHE PaclO3HABATH PABHBIE H MOAOOHEE QUIYPHL, B TOM HHCIE B
TIPHpOZE, HCKYCCTBE, ApXHTEKTYpe; HCIONB30BaTh EOMETPHYECKHE OTHOLICHHA IpH
pelIeHHy 3a/ad; HAXOIUTh T€OMETPHYECKHE BETHYMHEI (JUTHHA, YoM, IJIOIa/s, 00bEM)
IpH pEIIeHHH 3ajad W3 APYIMX ydeOHBIX MPEJIMETOB W M3 PEeajbHOM JKM3HH; YMEHHE
BBEMHCIIATE TEOMETPHYECKHE BEMWYMHBI (JUIMHA, yroj, Iomans, O0BEM, MIOmans
TIOBEPXHOCTH), MCIONB3Ys H3ydeHHbIE (OPMYNBI M METOIbL, B TOM HHCIE: ILIOMalb
TTOBEPXHOCTH THPAMHUIBI, MPHU3MBL, KOHyCa, LHIMHApa, IUiomanms chepsr; 00BEM Kyba,
MPSAMOYTOJNEHOTO NapajUieNenuiena, THPaMuIB], TPH3MEL, ATHHIpa, KOHyca, IHapa;
YMEHHE HAXOIUTh OTHOIIEHHE 00BEMOB N0100HBIX QHIYD

12

. YMmenue onepupoBaTek IOHATHAMH: IIPAMOYTOJIbHAA cUCTEMa KOOpIMHAT, BEKTOp,

KOOP/IMHATH! TOYKH, KOOPAHHATEI BEKTOpa, CyMMa BEKTOPOB, IIPOHU3BE/ICHHE BEKTOpa Ha
9uCNIO, pasIoKeHWe BeKTopa IO 0ashcy, CKalsipHOE [POU3BEICHHE, BEKTOPHOE
IIPOM3BEJICHHE, YION MEXIY BEKTOpaMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIH U
KOODJMHATHEIA METOX Ul PEUICHHs [eOMETPHYECKHX 3a/ad M 3aj1ad ApYrHX yqeOHbIX
IPEIMETOB

13

VYmenune BRIOHpATh MOAXOAAMIHNA METOJ IS PELICHHS 3a7a4M; IOHHMAaHHE 3HAYHMOCTH
MATEMAaTHKH B M3y4EHHH IPHPOJHBIX ¥ OOINECTBEHHBIX MPOLECCOB H ABICHHUH; yMECHHE
pacro3HaBaTh IMPOSBIEHHE 3aKOHOB MAaTEeMAaTHKA B HCKYCCTBE, yYMEHHE HPHBOIHUTEL
IPUMEpPH] MATEMAaTHIECKHX OTKPBITHH POCCHICKON ¥ MUPOBOM MaTeMaTHYECKOH HAYKH




MMEPEYEHB 3JIEMEHTOB COAEPXAHUS, IPOBEPSIEMBIX HA ET'D

IO MATEMATHKE
Kon | IIpoBepsieMblii 3jieMeHT cojiepsKaHHs
1 | Uncna u BEMHCICHHS
1.1 | HarypansHsle ¥ nieiele ynciia. [Ipu3Haky JeTMMOCTH 1ENIBIX YHCEI
12 Panmonansueie uucna. OOBIKHOBEHHBIE M JIECATHYHBIE JpoOH, TPOLEHTHl, OeCKOHEYHBIE
nepuoindecKue Apoou
13 Apudpmernieckuii KOpeHb HaTypanbHOM creneHd. JleiicTBHs ¢ apudMeTHYECKHMH KOPHIMH
HATYPaIbHOH CTEleHH
1.4 | Crenens ¢ nenbM nokasareneM. CTeneHsb ¢ palMoHalbHbIM MoKa3aTeneM. CBoHCTBa CTENEHH
15 CuHyC, KOCHHYC U TAHT'€HC YHCIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apPKTaHI'€HC YHCIIOBOTO
| " | aprymenTa
1.6 | Jlorapudwm uncna. [lecATHIHBIC B HATYpPAIbHEIE JTIOrapH(MBbI
17 JleiicTBUTENbHEIE YHcHa. ApH(METHYECKHE OIepalud ¢  JeHCTBHUTENLHBIMH — YHCIIAMH.
[pubxEHEbBIC BEMUCICHNS, IPABUIIa OKPYTJICHUA, IPHKHK/IKA U OIIEHKA pe3y/IbTaTa BEIYUCICHUM
1.8 | IIpeobpasoBanue BhIpa)eHui o
1.9 | KoMniekcHeIe 9nciia
2 | YpaBHeHHS M HEPABCHCTBA B
2.1 | Ilensie u ipoOHO-palHOHATBHBIE YPaBHEHHA
2.2 | NppanuonaibHble ypaBHEHUs
2.3 | TpuroHoMeTpu4ecKue ypaBHEHHs
2.4 | Tloka3arenbHbIe U JorapuhMHUUIECKHE YPAaBHEHUSA
2.5 | lensle u fpobHO-pallOHAIBHEIE HEPABEHCTBA )
2.6 | UppanuoHalbHEIE HEPABEHCTBA _ o
2.7 | IlokasarenbHbIE M JOrapu(MUUECKHE HEPABEHCTRA
2.8 | TpuronomeTpuiecKHe HEPABEHCTBA
| 2.9 | CucreMBl H COBOKYIMHOCTH YpaBHEHHH U HEPABEHCTB
| 2.10 VpaBHeHHs, HEPABEHCTBA M CHCTEMBI C TapaMeTpaMu )
2.11 | Marpwuiia cucTeMbl THHEHHBIX ypaBHeHHHA. Onpe/ieIuTeNb MaTpHIIb!
3 | OyHKIHK H rpagHuKH
31 ®Oyukuus, crocobsl 3aqanus Gpynxuun. 'paduk Gysxmun. Blanmuo obparusle Gynxiun. Y€THbIE 1
HeuéTHble Gynkiuu. [lepuoauueckue QyHKIHM
O6nacTs oOmpejeNeHHs H MHOXeCTBO 3HaueHud ¢ynkiuu. Hyma ¢ysxmmu. IIpoMexyTku
3.2 | 3makonocrosHCTBA, [[pOMEXYTKM MOHOTOHHOCTH (yHKIHH. MakCHMyMbl H MHHUMYMBI (yHKIHH,
HawuGonpinee 1 HauMeHblee 3§aYeHne GYHKIIHU Ha IPOMEKYTKE
3.3 Crenennas (pyHKIHS ¢ HaTYpaldbHBEIM H LeIbIM mokasateneM. E€ coiictBa u rpaduk. CpolicTBa U
rpad UK KOpHS #-0# CTENEeHH
3.4 | Tpuronomerpudeckre GyHKIMH, HX CBOMCTBA U TpadHKH |
3.5 | IloxasarensHas u jorapudpmuueckas GyHKIMH, HX CBOHCTBA U TpaduKu
3.6 | Touxu pa3pbiBa. ACHMITOTHI rpadukoB Gynknuit. CBoficTBa QyHKIWM, HENPEPHIBHBIX HA OTPE3KE
3.7 | IlocnenoBarenbHOCTH, crI0cOObI 3a1aHMs [TOCIEI0BATEIIBHOCTEH
3.8 | Apudmerudeckas u reoMeTpuyecKas nporpeccun. Popmya CIOKHEIX IPOLEHTOB
4 | Hagaia MaTeMaTH4eCKOIo aHauu3a
4.1 | Ilpoussoanas ¢yHkuuy. IIpon3BoiHbIe SIeMeHTapHBIX (yHKIMH
49 IlpuMeHeHHEe NPOM3BOAHOM K HCCIEHOBAaHMIO (GYHKIMH Ha MOHOTOHHOCTh M OKCTPEMYMEL.
Haxoxaenue HanOOIBIIEro 1 HAMMEHBIIET0 3HaYeHHs QYHKIMH Ha 0TPe3Ke
4.3 | IlepBooOpaznas. MaTerpan
5 | MHOXecTBa U JIOTHKA




5.1 | MHOecTBO, OTIepalliy Haj MHOXecTBaMH. JlnarpamMmel Ditepa — Benna
5.2 | Jloruka
6 | BeposATHOCTb H CTATHCTHKA
6.1 | OmucarenbHas CTATHCTHKA
6.2 | BeposTHOCTH
6.3 | KomOunaTopuKa
7 | 'eomerpus
7.1 | ®urypsl Ha INIOCKOCTH
7.2 | IIpsiMble ¥ TIOCKOCTH B IPOCTPAHCTRE
7.3 | MHOrOrpaHHHKH
7.4 | Tena u NOBEPXHOCTH BpaLICHHSA
7.5 | KoopauHaTEl ¥ BEKTOPEI




YUYEBHO-METOAUYECKOE OBECIIEYHEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI ISl YHEHUKA

e Maremaruka: anreOpa ¥ Hadajla MaTeMaTHYECKOTO aHalIA3a, T€OMETPHUA.
I'eomerpms. 10-11 knace. Aranacas JI.C., byrysos B.®., Kagomues C.b. u np.
Axuuonepsoe obmecrso «M3parenscrBo «IIpocsemnienue

METOIUYECKUE MATEPHAJIBI JJISI YYUTEJIA
1. E.M. PaGunoBuy. 3anauu U ynpaXHEHHUs] HA rOTOBBIX 4epruxkax. 10-11
kracchl. ['eomerpus. Mocksa. «Mnekcay.
2. A.IL. Epmoga, B.B. 'omo6opoarko. CamocTosTeNbHEIE 1 KOHTPOJIbHBIE
pabotel. ['eomerpus 10-11. Mocksa. «Mnexcay. .
3. AIL Epmosa, B.B. 'ono6opoasko. YcTHEIE TPOBEPOYHEIE U 3a49€THBIE
pabotel mo reometpun A 10-11 knacca. Mocksa. «Mnexcay.

ITU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1. https://resh.edu.ru/

2. https://rustest.ru/

3. https://fipi.ru/

4, bubanorexa I{OK https://Mouyporu.pd/

5. https://lesson.edu.ru/
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