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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «l'eomerpus» 0a30BOTO YpPOBHS st
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPaAUIMH POCCHUICKOTO 0Opa30BaHUI.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHIIUSIMH,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U I[IO3HABATEIILHOIO pa3BUTHUS
JUYHOCTU 00YyYarOIIXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOoCTh y4eOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus OOYyCJIOBJIEHA MPAKTUYECKOHM 3HAYMMOCTBIO METANpPEIMETHBIX H
MPEAMETHBIX PE3YJIbTaTOB OOYyUYEHHsS] TE€OMETPUU B HAINPABJICHUH JIMYHOCTHOTO
pa3BuTusl oOydaromuxcs, GoOpMHpOBaHUS (DYHKIIMOHATLHON MaTeMaTHYEeCKOM
IPAMOTHOCTH, U3YUYEHUS IPYTUX Y4eOHbIX AUCUHUIUIMH. Pa3BuTue y o0yyaromuxcs
NPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH U NPOUCXOKIECHUU T'€OMETPUUYECKUX
aOCTpakIfii, COOTHOIICHUH PEATbHOTO M UACAIBHOTO, XapaKTepe OTPaKCHUS
MAaTEMaTUYECKOW HAYKOM SIBJIECHUH U ITPOLECCOB PEATIBHOTO MUPA, MECTE T€OMETPUHU
B CUCTEME HayK U POJIMI MAaTEMATHUYECKOTO MOJIEIMPOBAHNS B HAYYHOM IMO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIINXCs, a
TAaK)K€ KA4yeCTB MBIIUICHUS, HEOOXOJUMBIX Il ajanTaldd B COBPEMEHHOM
o01iecTBe.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, TaK Kak oOOECrneYyMBaeT BO3MOXKHOCTh HW3Y4YEHUs Kak
JTUCUUIUIMH €CTECTBEHHO-HAYYHOUM HANPABIEHHOCTH, TaK U T'YMaHUTapPHOU.

Jlornyeckoe MbllUIeHHE, (opMuUpyeMoe NpU HU3YYEeHUU OOydaronuMucs
MOHATUMHBIX OCHOB FTEOMETPUU U MTOCTPOCHUU LEMOYKH JIOTHUECKUX YTBEPHKIACHUN
B XOJIE pEUICHUS] TeOMETPUYECKUX 3a7ady, YMEHHE BBIJIBUTaTh M OINPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIb3YIOTCS MPU PEIICHUH 3a7ad €CTECTBEHHO-
HAy4YHOT'O LIMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00NacTsIX AESITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHalbHOrO ObITHS, (opma
OTPaXXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHUE YCHEUIHOTO TMO3HAHUS W AKTHUBHOTO
npeoOpa3oBaHus  JeHCTBUTENBHOCTH. OnepupoBaHWE  NPOCTPAHCTBEHHBIMU
oOpazamu 00BEANHSIET pa3HbIE BUABI yUeOHOU U TPYAOBOM IEATEIbHOCTH, SIBISETCS



OJHUM M3 NPO(ECCHOHATBHO BAXKHBIX KayeCTB, IMOATOMY aKTyajbHa 3ajaya
dopMupoBaHHd y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBIIIJICHUS  Kak
Pa3HOBUAHOCTH OOpPa3HOIO MBIIUIEHUSIT — CYIIECTBEHHOIO KOMIIOHEHTAa B
MOJATOTOBKE K MPAKTUYECKOW AEATEIBHOCTH 10 MHOTUM HAIIPABJICHUSIM.

Ilenp ocBoeHus mporpaMMmbl ydueOHOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0O0yueHuss — 00meo0pa3oBaTeIbHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOyuaroluxcs yepe3 00ecrnedeHre BO3MOKHOCTH IPUOOPETEHNS U UCTIOIb30BaHMS
CUCTEeMAaTUYECKUX TEOMETPHUUYECKMX 3HAHUH M  JEHCTBUM, crneuuUIHbIX
T€OMETPUH, BO3MOXXHOCTHM  YCHEIIHOTO MPOJODKEHHUS  O0pa3oBaHUA  TIO
CHELHUATBHOCTAM, HE CBSI3aHHBIM C MPUKJIAHBIM UCIIOJIb30BAHUEM T€OMETPHUHU.

[IporpaMMa mno reoMerpuu Ha 0a30BOM YPOBHE IIpeJHA3HAUYeHA IS
oOyJarolmxcs CpeIHeN LIKOJIbI, HE UCHBITHIBABIINX 3HAYUTENBHBIX 3aTPYyIHEHUM
Ha YpPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH 00IIIME€ MAaTEMAaTUYECKHE YMEHUS, CBA3aHHBIE CO
cHelM(PHUKON reOMETpUU U HEOOXOIUMBIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpowme 3T0ro, o1 UMEI0T BO3MOXKHOCTh U3YYUTh T€OMETPUIO OOJIee IIyOOKO, eciin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKHUX 3HAHUSX B
poeCCUOHATIBHON JIEATEIIbHOCTH.

JlocTHkeHHe LeTM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3a1ad. [IpuopuTeTHBIMM 3ajadyamMM  OCBOEHHA  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBIsSIFOTCS:

e (opmMupoBaHue mNpeaCTaBIEHUS O TEOMETPUM KaK YacTH MHUPOBOMU

KyJbTYPBl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHHME NMpPEACTABICHUS O MHOIOTPAHHUKAX U TEJaX BpalICHUs KaKk
O BaXXHEMIIMX MaTeMaTHYEeCKUX MOJEJSX, MO3BOJISIIOIIMX OINUCHIBATh U
U3y4aTh pa3Hbl€ SABJICHUS OKPY>KAOLIETO MUPAa;

e (opmMupoBaHMe yMEHHs pacno3HaBaTb Ha YEpPTEkKax, MOJACISIX U B
peaIbHOM MHPE MHOTOIPAHHHUKH U TeJla BpalleHUS;

e OBJIaJICHUE METOJIaMHU PEILECHUs 3a/1a4 Ha MOCTPOCHMSI Ha M300paMeHHsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (dopMHupOBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMU MOHATHSAMH O
MHOTOTPaHHHUKAX U TeJaX BPAILLEHUS U UX OCHOBHBIMU CBOICTBaMU;

e OBJAJCHUE  aJNTOPUTMAMU  pEUIEHUS  OCHOBHBIX  THUIOB  3ajlay;
dbopMupOBaHHE yYMEHHS MPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHbIC
pacCyXJeHusl B XOJE pELICHUS CTEPEOMETPUYECKMX 3aJad W 3a7ad C
MPAKTUYECKUM COJEPKaHUEM;

e Pa3BUTHE MHTEIJUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUarOIIMNXCA,
MO03HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHHUM, KPUTUYHOCTH
MBILICHHUS,;



e (opmupoBanue PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
yYMEHUE PACIIO3HABATh MPOSBICHUSI TEOMETPUUECKUX MOHATUH, 00BEKTOB U
3aKOHOMEPHOCTEH B pEaNIbHBIX XKU3HEHHBIX CUTYallUAX U MPU U3YYCHUU
Ipyrux  y4eOHbIX  MPEIMETOB, TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOpPMyIUPOBATh UX HA S3BIKE TEOMETPHUH U CO3/1aBaTh
r€OMETPUYECKUE MOJIENH, TNPUMEHITh OCBOCHHBIA TI€OMETPUUYECKUI
anmapar i1 peuieHusT  NPaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPHPETUPOBATH U OLICHUBATH MOJYUYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAaMMBI SIBIISIETCS BKIIOYCHHE B KypC
CTEpPEOMETPHUH B HaYaje ero M3y4eHus 3a/1a4, pelIaeMbIX Ha YPOBHE HUHTYUTHUBHOTO
NO3HAHMs, U ONpeeNEHHBIM 00pa3oM OpraHuM3oBaHHas paboTa HaJl HUMH, 4YTO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOI'O MBIIUICHUS,
CTUMYJIUPYET NPOTEKAHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBHUPYET K JAJIbHEUILIEMY
U3YYEHUIO MIPEIMETA.

[Tpenmourenue oTAAETCA HAMISAIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPAaKTUYECKON JESATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUMN Y
yUYaIUXCS B Kypce CTEPEOMETPUH MMPOBOAUTCS 3a CUET PELICHUS 3aa4 Ha CO3/IaHNe
IIPOCTPAHCTBEHHBIX O0pa3oB M 337a4y HAa OINEPUPOBAHUE NPOCTPAHCTBEHHBIMU
obpazamu. Co3nganue oOpaza TPOBOJMUTCS C ONOPOM Ha HAIISAHOCTH, a
ONepUpPOBAaHUE 00pPa30M — B YCIOBHSIX OTBJICUEHMS OT HAIJIITHOCTHU, MBICICHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEpKaHUS.

OcHoBHBIE copaepikaresbHble TUHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukny», «IIpsiMble U MIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JIOTUYECKUX YMEHUN
pacrnpezensercss He TOJIbKO M0 COAep KaTeIbHbIM JIMHUSAM, HO U IO ToAaM 00y4eHus
Ha YpOBHE CpPEeIHEro 00111ero 00pa3oBaHuUsl.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM peE3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacnpefeN€HHbBIM 10 TrojaM o0y4eHus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MNOHATUSMU W HAaBBIKAMH OCYIIECTBIISUIOCH MTOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJIIOJIEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MNPEICTABICHUN OOyYaroUIuXcs, paclivpss U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yueHue reomerpun oTBoauTcs 2 yaca B Heaenro B 10 knacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE IOHATHUS cTepeoMeTpun. Touka, mpsiMas, IIOCKOCTh, TPOCTPAHCTBO.
[ToHsiTHE 00 AKCMOMATUYECKOM NOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUN
Y CJIEJICTBHS U3 HUX.

B3auMHOE pacnosokeHWe MNpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECH,
IIapajuIeNIbHbIE U CKPEIMBAOIIMECS NpsAMbIE. [ lapamienbHOCTh IPSMBIX U INIOCKOCTEN
B NPOCTPAHCTBE: IApaJUICIbHBIE NPSIMBIE B NMPOCTPAHCTBE; MAPAIIIENBHOCTb TPEX
INPSAMBIX; NAPAUIEIBHOCTh MNPAMOW M IUIOCKOCTH. YTIJBI C COHAIPABICHHBIMHU
CTOPOHAMM; yIrOJl MEXKIY NPsAMBIMU B IPOCTpaHCTBE. [lapamiebHOCTD IIIIOCKOCTEN:
IapajulesIbHble IUIOCKOCTH; CBOMCTBAa MapajuIeIbHBIX ILIOCKOCTeH. [Ipocreiimme
IPOCTPAHCTBEHHbIE (UTYpbl HA IUIOCKOCTH: TETpajAp, KyO, NapajliesIeuIeN;
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTh HPSIMON M IUIOCKOCTH: NEPHEHIUKYISPHBIE IPSMBIEC B
IIPOCTPAHCTBE, MPSMBIE MTapaJUICIIbHBIE U NEPIIEHAUKYIISAPHBIE K IIJIOCKOCTH, IIPU3HAK
IIEPIICHIUKYJIAPHOCTH IPSIMOM U IIJIOCKOCTH, TEOPEMA O IPSIMOM NEPIEHAUKYIIAPHON
IJIOCKOCTHU. YTJIBI B IPOCTPAHCTBE: YTOJI MEXAY MPAMOU U INIOCKOCTBIO; IBYTPAHHBIN
YTOJI, INHEVHBIN yTOJI ABYTPAHHOTO yIiIa. [leprieHInKyIIsp 1 HaKJIOHHBIE: pACCTOSTHUE
OT TOYKH 0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TIIOCKOCTH, MPOEKLUs (PUTyphl Ha
IJIOCKOCTH. [IepnenauKyIsaspHOCTD IIIIOCKOCTEN: IPU3HAK MEPIICHANKYIISIPHOCTHU ABYX
mIockocTer. Teopema o TpEX NEPHEHIUKYIISIpax.

MHoOrorpaHHuKHu

[loHATHE MHOTOTpaHHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOIPAHHUKA, BBITYKJIbIE U
HEBBIIIYKJIBIE MHOIOTPAaHHMKHM; pPa3BEPTKA MHOrorpaHHuka. lIIpusma: n-yrosbHas
npu3Ma; TpaHd W OCHOBAHMS NPU3MBI; MpsiMasi U HAaKJIOHHAs MpU3MbL; OOKOBas U
IIOJIHAsE MOBEPXHOCTh Npu3MblL. [lapannenenumnen, npAMOyTrOIbHbBIN NTapalIeIICIUIIEN
U ero cBoucrBa. [lupamuma: N-yronpHas nupaMmuaa, rpaHd U OCHOBAHUE MUPAMUBI;
OOKOBasi M TOJHAas MOBEPXHOCTh MHPAMUbL; MPAaBWIbHASA U yCEUEHHAs] MUpaMUA.
OneMeHTbl Npu3Mbl M nupamuzbl. lIpaBuibHBIE MHOTOIPDaHHUKH: TOHSATHE
IIPAaBWJIBHOTO MHOTOIPDAHHUKA; MpaBUbHAsA IpU3Ma M MpPaBUIbHAA IHPAMHUIA,
npaBUJIbHAs TPEYTroJjbHas MUPAMUIA U MPABWIbHBIN TETpadp; KyO. [IpencraBnenue o
IIPAaBWJIBHBIX MHOTOTPAHHHUKAX: OKTA3IP, JOAEKA3AP U uKocadap. CedueHus Mpu3Msbl U
IIAPAMHJIBI.

CuMmMmeTprss B MPOCTPAHCTBE: CHMMETPUS OTHOCUTENBHO TOYKH, HPSIMOM,
IJIOCKOCTU. DJIEMEHThl CHMMETPUHM B NIUPaMUIAX, Napajuiesienuneaax, NpaBUiIbHbIX
MHOT'OTPaHHHKAX.

Bbluncienrie 31eMeHTOB MHOTOTPaHHUKOB: péOpa, nuaroHanu, yrisl. [lnomans
OOKOBOW IOBEPXHOCTM M TOJHOM IOBEPXHOCTH MPSAMOM MPHU3MBI, ILJIOIIAIb
OCHOBaHUi1, TeopeMa 0 OOKOBOW MOBEPXHOCTU MPsIMOM mpu3Mbl. [lnomans 60koBoOM



MIOBEPXHOCTH M TOBEPXHOCTH TMPAaBWIBHOM MNHpPaMHUIbI, TEOPEMA O IUIOIIAAH
yceuénHou nupamubl. [Toustue 06 o6béme. OObEM TUpaMUIbl, TPU3MBI.

[TomoGueie Tema B mpoctpaHcTBe. COOTHOMICHUS MEXKIy ILIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

[unuaapuyeckass TOBEPXHOCTh, 00pa3yIolue HUIUHAPUUECKONW MOBEPXHOCTH,
OCh MUJIUHAPUIECKON TTOBEpXHOCTH. L{umuHap: ocHOBaHUS M OOKOBasi MOBEPXHOCTD,
oOpasyomas 1 0ch; oAb OOKOBON U MOTHON MOBEPXHOCTH.

Konnueckass moBEepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHMYECKOW MoBepXHOCTH. KOHyC: ocHOBaHMe U BeplInHa, 00pa3yrolas u
OCh; TUIOIIA, OOKOBOM M ITOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIomue u
BBICOTA; OCHOBAHMS U OOKOBasi MIOBEPXHOCTb.

Chepa u map: mHeHTp, paauyc, AUaAMETp; IUIONIA[b IMOBEPXHOCTU C(EpHI.
B3aumHoe pacnosiokenue cdepbl M MIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
IJI01Ma/1b ChEepHI.

N306paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka UIMHIpa U KOHYyCA.

KoMOuHanuu ten BpallleHuss ¥ MHOTOIPaHHUKOB. MHOTOTpaHHUK, OMHMCAHHBIN
okoJ10 cpepsl; cepa, BUCaHHAsT B MHOTOTPAHHUK, WJIU TEJIO BPAIICHUSI.

[Tonsarue 06 06béMe. OCHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 00 00BEME
MPSIMOYTOJILHOTO TIapaJijiesienunena u caeAcTBus u3 He€. O0bEM NUIMHIpA, KOHYCA.
O0BEM mapa u wiomaab chepsl.

[TonoOuble Tena B mpocTtpaHcTBE. (COOTHOIICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJL.

Ceuenus nuiuHApa (MapauieNbHO U NMEPHEHAUKYISIPHO OCH), CEYEHUsI KOHyCa
(mapasnienbHOe OCHOBAHHIO M MIPOXOIAIIEe Yepe3 BEPIINHY), CEUEHHUS 1Iapa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

BekTtop Ha niockocty U B npocTpaHcTBe. CII0KEHUE M BBIYMTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BEKTOpa MO TPEM HEKOMIUIaHAPHBIM
BekTopam. [IpaBuio napawienenunena. Pemenne 3aaad, CBA3aHHBIX C TIPUMEHEHHEM
IpaBuJI ACUCTBUM ¢ BeKTOpamu. [IpsiMoyrosibHas cuctema KOOpAMHAT B IPOCTPAHCTBE.
Koopaunate! Bextopa. [Ipocrelinve 3a1aun B KOOpAUHATaX. YTOJ MEXAY BEKTOPAMH.
CkansipHoe TpPOU3BEACHUE BEKTOPOB. BhIUMCIICHHE YIJIOB MEXAYy NPSIMBIMUA H
MJIOCKOCTAMHU. KOOpJIIMHATHO-BEKTOPHBIA METOJ NPU PEIICHHUH T€OMETPUUECKUX
3a/1ad.

IINTAHUPYEMBIE PE3YJIBTATBI



JIMYHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHUS MpOrpaMMbl Y4eOHOro MpeameTa
«MareMaTnka» XapaKTepU3yITC:

I'paxxnanckoe BocnuTanue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MTO3UITMHA 00YYAIOMIEToCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTBA, IPEICTABICHUEM O MaTEMAaTH4IE CKIX
OCHOBaX  (YHKIIMOHUPOBAHUS  PA3JIUYHBIX  CTPYKTYp, SBJICHHHA, TIPOIEIYP
rpaKJaHCKOro 0011ecTBa (BHIOOPHI, OMPOCH U TIP.), YMEHUEM B3aMMOJIECTBOBATH C
COLIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX QYHKIUSIMU U HA3HAUCHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUMCKOMN TpakAaHCKOW MJACHTUYHOCTH, YBAXKECHUS K
MPOIIIOMY M HACTOSIIIEMY POCCHUHCKOM MaTEeMaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCUHUCKUX MAaTEMAaTHUKOB U POCCHUMCKON MaTeMaTUYECKOM IIKOJIbI, K
WCIIOJB30BAaHUIO ATUX JOCTHXKEHUH B JAPYrHX HayKaX, TEXHOJOrusX, cdepax
SKOHOMHKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM JYyXOBHBIX IIEHHOCTEW pOCCUNCKOT0 Hapoaa; ChOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O0 CO3HAHUSA, STUYECKOTO MOBEJCHHUS, CBS3AHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTMXKEHUM HAYKU U JEATEeIbHOCThIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJia B IOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

JcTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHWEM K MHUPY, BKIIOYAs ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEUICHUH, PACCYKIACHUI; BOCTPUUMYUBOCTHIO K
MaTeMaTUYECKUM acIlleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA.

DusnyecKoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO yMEHHUSI TNPUMEHAThH MaTEeMaTHUYeCKUE 3HAHUA B
HWHTEpecax 3I0POBOro M 0€30MacHOro odpasa >KM3HHU, OTBETCTBEHHOI'O OTHOIICHUS K
CBOEMY 3JIOPOBBIO (3710pOBO€ THTaHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATUA U
OTIIbIXa, peryyigpHas (hu3uvecKas akKTUBHOCTD); (PU3UUECKOTO COBEPIIICHCTBOBAHUA,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYAy, OCO3HAHHWEM IIEHHOCTU TPYAOIIOOUS; HHTEPECOM K
pazuuHbIM cepam mpodhecCUOHAIBHOM AeATeIbHOCTU, CBSI3aHHBIM C MATEMATHUKOMN U
e€ MPUIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oynyiieit npodeccuu u
peaM30BBIBaTh COOCTBEHHBIC )KM3HEHHBIC TUIAHBI, TOTOBHOCTHIO U CIIOCOOHOCTBIO K
MaTEeMaTUYECKOMY OO0pa30BaHUIO M CaMOOOPA30BAHUIO HA MPOTSHKEHUH BCEH KU3HU;
FOTOBHOCTBIO K AaKTMBHOMY YYacTUI0 B PEIICHUM NPAKTUYECKUX  3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH.

IKOJI0rnYecKoe BOCIMTAHHE:



Cc(hOPMHUPOBAHHOCTHIO JIKOJIOTHYECKOW KYJIbTYPhl, TOHHUMAHWEM BIIUSHHUS
COLIMAJIBHO-D)KOHOMHUYECKUX MPOIECCOB HAa COCTOSIHUE MPUPOIHOM M COLMAIbLHON
Cpellbl, 0CO3HAaHHUEM TI100aJILHOTO XapaKTepa HKOJOTHYECKUX MpoOsieM; OpueHTauen
HAa T[PUMEHEHHWE MAaTeMAaTHYeCKUX 3HAHUW JUIsl peleHus 3aJad B 00JacTu
OKpYXalolel Ccpenapl, IIAHUPOBAHUS TOCTYNKOB M OIEHKH MX BO3MOMXHBIX
MOCIICJICTBUUN JIJTIA OKPY’KAIOIIEH CPEBI.

I{eHHOCTH HAYYHOTO NMO3HAHUSA:

c(OPMUPOBAHHOCTHI0 MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKHU, TOHUMAHHEM MaTeMaTHIECKOM
HAyKU Kak c(epbl YeIOBEUECKON NIeATeNbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUMMOCTHU
JUTSL pa3BUTHS LIMBUIIM3AIMHU; OBJIAJCHUEM SI3BIKOM MAaTEMaTUKU U MaTeMaTH4eCKOM
KYJbTYpOU KaK CPeACTBOM MMO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIISITH TPOEKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeMETHBIC Pe3yIbTaThl OCBOCHHUS IMPOrPaMMBI y4eOHOTO IpeaMeTa
«MaremaTHKa XapaKTePU3YIOTCS OBJIaJICHUEM
YHHUBEPCATbLHBIMUA HO3HABAM EIbHBIMU OCUCEUSIMLUL, VHUBEPCAIbHBIMU
KOMMYHUKAMUSHBIMU OCLLCMEUSMU, VHUBEPCANbHBIMU PE2YISMUSHBIMU OCUCMBUSIMU.

1) Vnusepcanvnvle noznasamenvmsle oeticmesusl, obecneuusaiom
Gopmuposarue 6A306b1X KOCHUMUBHBIX NPOYECCO8 00YUAIOWUXCSL (0CBOCHUE MEMOO08
NO3HAHUSL  OKPYICAIOWe20 MUpa, NpUMeHeHUe JN0SUYECKUX, UCCIe008AMENbCKUX
onepayuil, ymenutl pabomams ¢ ungopmayueii).

ba3oBble Jornvyeckue 1eMcTBUS:

e BBIBISITH U XapaKTEPU30BaTh CYILIECTBEHHBIE IPU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TMOHATUM, OTHOUIEHUH MEXAY MOHATUAMH;, (POPMYIHPOBATH
OMpEeNeHus]  TMOHSATUM;  YCTAHABIMBATh  CYIIECTBEHHBIH  MpHU3HAK
KJaccu(ukanuMy, OCHOBAaHMS HJii OOOOIIEHHST W CpaBHEHMsS, KpUTEpUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCIOpUHHUMATH,  (QOPMYIUpOBaTH M  NPeoOpa3oBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE U OTPHUIIATENbHBIC, €IUHUYHbIC, YaCTHBIE U O0IINE; YCIOBHBIE;

e BBIBJIITH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEYUS B
¢dakTax, TaHHBIX, HAOTIOACHUIX U YTBEPKACHUSX; Mpeagaratb KpUTEpUu s
BBISIBJICHHS] 3aKOHOMEPHOCTEW W NPOTUBOPEYMH;

o Jl€JaThb BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IIPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEJIbCTBA MATEMAaTUYECKUX YTBEPKIACHUM
(mpsiMble W OT HPOTUBHOIO), BBICTpAaUBaThb aPryMEHTALMIO, IPUBOIUTH
IPUMEPBI U KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BBIBOIbI;



o BbIOMpaTh crmoco® pemieHus y4eOHOM 3adaun (CpaBHMBATh HECKOJBKO
BapMAaHTOB pEILIEHUs, BbIOMpaTh HauOoyiee MOAXOASAIUNA C  Y4ETOM
CaMOCTOSITENIHO BbIJIEJICHHBIX KPUTEPHEB).

Ba3oBnlIe ucciieqoBareLCKHue J1elcCTBUA:

e HCIIOJB30BAaTh BOMPOCHI KaK MCCIENOBATENbCKUM WHCTPYMEHT I1O3HAHMS,
dbopMyIMpoBaTh  BOMPOCHI, (PUKCUPYIOUIME MPOTUBOpPEUHE, MpodsIeMy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (OPMUPOBAThH TUIIOTE3Y, ApTyMEHTUPOBATh
CBOIO MO3UIIHUI0, MHCHHE;

e TPOBOJUTH CAMOCTOSATEIHLHO CIIAHUPOBAHHBIN SKCTICPUMEHT, HCCIICIOBAHUE T10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKoro 00beKTa, IBJICHHSI, Ipo1iecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

e CaMOCTOSITENBHO (popMyIHMpOBaThH OOOOIICHHWS W BBIBOJLI IO pe3yibTaTam
NpOBEAEHHOTO HAOMIONEHUS, WCCIEAOBAaHUA, OIICHUBATH JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIICHUI;

o TMPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE TIpollecca, a TaKKe BbIIBUTAThH
MPEATNOJI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanueii:

e BBIABIATH JeUUUTHl MHPOpPMAIUK, JAaHHBIX, HEOOXOAUMBIX Uil OTBETA Ha
BOIIPOC U ISl pEUICHUS 33/1a4H;

e BbIOMpaTh MH(OPMALMIO U3 HUCTOYHHMKOB PAa3IMYHBIX THIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIMIO PA3TUYHBIX BUIOB U
dbopm npeacTaBiIeHuUS,

o CTPYKTYpUpOBaTh HH(OpMaIMIO, MPEACTABIATh €€ B PA3NMYHBIX (POpMaX,
WJUTIOCTPUPOBATH TpaUueCcKH;

e OIICHUBATH HaAEKHOCTD uH(bOpMAaIUU 1o CaMOCTOSITEITEHO
c(OpMyJIMPOBAHHBIM KPUTEPHSIM.
2) Vhueepcanvhvle KOMMYHUKAmMueGHble OClcmeEusl, obecneyusaiom

CchoOpMUPOBAHHOCTND COYUATILHBIX HABLIKOG 00YUAIOUWUXCSL.
Oo0menue:

e BOCIPUHUMATH U (POPMYIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSAMH U
OeIsIMu 06HICHI/I$I; SICHO, TOYHO, I'PaMOTHO BbIpa)XaTb CBOIO TOYKY 3pPCHHSA B
YCTHBIX W IIMCBbMCHHBIX TCKCTAX, 1aBaTbh IMOJACHCHUA 110 XO0A4Y PCHICHHA 3a1a4u,
KOMMEHTHUPOBATH NIOJIYYEHHBIN PE3YJIbTaT;

e B X0/A€ OOCYXIEHMs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3ada4, BBICKA3bIBATh HWACHU, HANICICHHBIC Ha ITOHCK
PCUICHUA, COIIOCTABIIATE CBOM CYXXIACHHA C CYXKIACHUAMH JAPYTUX YUYACTHHUKOB
nuasnora, OOHapYyXUBATh Pa3JIMYUE U CXOJCTBO MO3UIMI; B KOPPEKTHOH dhopme
(bopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

e IIPCACTABILATL PC3YJIbTAThl PCHICHUA 3adadu, SKCIICPUMCHTA, MCCJICIOBAHUA,
MIPOEKTA; CaMOCTOATEIHLHO BBIOMpaATh (hOpMAT BBICTYIUICHHS C YYETOM 3aaad
MPE3EHTAIUU U 0COOEHHOCTEH ayIUTOPHH.

CorpyanunuecTBo:

e ITIOHUMMATb KW HCIOJB30BATh MPCUMYIICCTBA KOMaH,JIHOI\/'I u HHI[HBPI)Iy&HBHOﬁ
paboOThl TpU pELIEHUH YYEOHBIX 3a4ay; MPUHUMATH LEJIb COBMECTHOM
JESTEIbHOCTH, INIAHUPOBATh OPraHU3allMi0 COBMECTHOM pabOThI, paclpeaesiTh



BUJIBI palOT, OTOBApUBATHCS, OOCYXKIATh TPOIECC U PE3yibTaT PabOTHI,
000011aTh MHEHUS HECKOJILKUX JIFOMIEN;

e Y4acTBOBaTh B TPYMNNOBBIX (popMax paboThl (0OCYXaeHUs, OOMEH MHEHHH,
«MO3TOBBIE IITYPMBl» W WHBIC); BBINOJHATH CBOIO YacTh pabOTHl W
KOOPJAMHHUPOBATh CBOU JCHCTBHS C JIPYTMMH UYJICHAMH KOMAaHbI, OIICHHBATH
KauyeCcTBO CBOCTO BKJaJa B  OOMMA  MPOAYKT 1O  KPHUTEPHSM,
cOopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vhusepcanvhvie pecynamugnsle oeticmsus, obecneuusarom Gopmuposanue

CMbLCIIOBbLX YCNMAHOBOK U IHCUZHERHBLIX HABLIKOB JIUYHOCMU.
CaMoopraHmauml:

e COCTaBJIAITH TUIAH, AJITOPUTM DPEIICHUS 3aJ1ayd, BHIOMPATh CIIOCOO PEIICHUS C
y4€TOM  HMEIOLIUXCA  PECypcoB U COOCTBEHHBIX  BO3MOXKHOCTEW,
apryMEHTUPOBaTh U KOPPEKTUPOBATH BapUAHTHI PEIICHUN C Y4ETOM HOBOU
uHdopMaIuu.

CaMOKOHTPOJIb:

¢ BJIQ/ICTh HAaBbIKAMU IIO3HABATEIbHON peIeKCUN KaK OCO3HAHUS COBEPILIAEMBIX
JEHCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YNbTATOB; BIAJETh CIIOCOOAMU
CaMOINPOBEPKH, CaMOKOHTPOJSL  IIpollecca W pe3yinbTaTa  peLIEHUs
MaTeMaTUYECKOM 3aa4u;

o MPEABUAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PELICHUU 3a/ayH,
BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

o OLEHUBATH COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSAM, OOBIACHITH MPUYUHBI
JNOCTHXKEHHSI WM HEJOCTH)KEHMSI PE3yNbTaTOB JAESTEIbHOCTH, HaXOIUTh
OLIMOKY, 1aBaTh OLIEHKY NMPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI

10 KUIACC

OnepupoBaTh NOHATUSIMU: TOUKA, MIPAMas, IIIOCKOCTbD.

[IpyuMeHATP aKCUOMBI CTEPEOMETPUM M CIECACTBUS W3 HUX MOPU PEIICHUU
F€OMETPUYECKUX 3aay.

OnepupoBath NOHATUSIMU: APATUIETBHOCTD U EPIICHANKYISPHOCTD MPSAMBIX U
MJIOCKOCTEH.

KnaccudunupoBaTh B3aUMHOE pPaCIIOJIOKEHHE TPSIMBIX U IUJIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBath MOHATUSMH: ABYTPAHHBIA YTOJl, TPaHU IBYTPAHHOTO yTiia, pedpo
JIBYTPAHHOTO YTJia; JUHENHBIN YTOJ IBYTPAHHOIO YIJIA; TPalyCHAst Mepa ABYIPaAHHOIO

yTiIa.



OnepupoBaTh NOHSATUSMHU: MHOTOTPAHHMK, BBIMYKJIBIA U HEBBITYKJIbINA
MHOT'OTPAaHHHUK, JJIEMEHTHI MHOTOIrPaHHUKA, IPABUIbHBIA MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJbl MHOTOIPAHHHMKOB (TIUpaMuaa; MpU3Ma,
MPSIMOYTOJIbHBIN Tapaiiesienunes, Kyo).

Knaccuduimpoars MHOTOTPaHHHKH, BbIOMpas OCHOBAHUSI TUISt
Kiaccuukanuy  (BBIMYKIBIE W HEBBIMYKJIbIE MHOTOTPAHHUKW, TPABUJIHHBIC
MHOTOTPAaHHUKU; MPSMbIC U HAKJIOHHBIC MPU3MBbI, TapaJUICICIUIIC bl ).

OrniepupoBaTh MOHITUSIMU: CEKYIIasi IJIOCKOCTh, CEUEHUE MHOTOIPAHHUKOB.

OOBICHATH TPUHITUIIBI IOCTPOCHUS CEUYCHUH, UCTIONB3YS METO/ CIICIOB.

CtpouTh ce4eHUs MHOTOTPAaHHUKOB METOJIOM CJI€/IOB, BBIIIOIHSATH (BEIHOCHBIC)
IJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYpP: BUJA CBEpPXY, COOKY,
CHU3Y.

Pemiats 3amaun Ha HaXOXJACHUE FEOMETPUUYECKUX BEJIMYUH MO o0pasliam WU
aIrOpuTMaM, MPHUMEHSSI U3BECTHBIE AHAIIUTUYECKHUE METOJAbl TMpPU PELICHUU
CTAaHJAPTHBIX MAaTEeMaTHYECKUX 3a7a4 Ha BBIUYMCICHHUE PACCTOSHUN MEXKAY IBYMS
TOYKaMH, OT TOUKH JI0 IPSAMOM, OT TOYKH JI0 IJIOCKOCTU, MEXIY CKPEIIUBAIOITUMUCS
MPSIMBIMH.

Pemate 3a1aun Ha HaXOXJACHHE TE€OMETPUYECKUX BEIUYHMH MO oOpasiaM Wiu
aNrOpuTMaM, MPHUMEHSAS W3BECTHBIE AHAIUTUYECKUE METOAbl IMpPU PELICHUU
CTAaHJAPTHBIX ~ MATEMAaTHYECKUX  3aJady Ha  BBIUMCICHUE  YIJIOB  MEXIY
CKPEIIMBAIOIIUMHUCS TTPSIMBIMU, MEXKTY MPSIMOM U TNIOCKOCTBIO, MEXKTY TIJIOCKOCTSMH,
JIBYTPaHHBIX YTJIOB.

Beruucnars 00bEMBI U IUIOMIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMuza) ¢ mpuMeHeHueM (HopMyJl; BEIYHCIATh COOTHOIIEHUS MEXAY TIIOMAIIMU
MOBEPXHOCTEH, 00BEMaMU MTOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATUSIMHU: CUMMETpPUS B TMPOCTPAHCTBE; ILEHTP, OCh H
MJI0CKOCTh CHMMETPUU; LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBaTh U HHTEPOPETUPOBATH HUHMOpMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (Urypax, MpeACTaBICHHYI0O Ha YepTekax U
pUCYHKaX.

[IpumensaTh TeoMeTprdeckue (PaKThl IS PEIICHUS CTEPEOMETPUIECKUX 3a1ad,
MPEANOJIAraloIMX HECKOJBKO IIaroB PEIICHHs], €CIU YCIOBUS MPUMEHEHUS 3a/IaHbl B
sBHOM (popme.

[IpumeHsATP  TPOCTEUIIME  NPOTPAMMHBIE  CPEACTBA W DIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPECOMETPUUECCKUX 3a/1au.

[IpuBOIUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B IPUPO/IC U KU3HH,
pacro3HaBaTh NPOSBICHUE 3aKOHOB TEOMETPHUH B UCKYCCTRBE.

[IpuMeHsATh MOJMy4YeHHBIE 3HAHUS HAa MPAKTHKE: aHAJIM3UPOBATH PEabHbIE
CUTyalldd W TPUMEHATh HW3YUYEHHbIC TMOHSITUS B TIPOIIECCE IMOUCKA PEUICHUS
MaTeMaTU4eCKu cHopMyIUPOBAHHOMN MPOOIEMBI, MOICTUPOBATH PEaTbHBIC CUTYAIlUN
Ha SI3bIKE T€OMETPUM, HCCIEN0BAaTh IOCTPOCHHBIE MOJEIHU C HCIOJIb30BaHUEM



TeOMETPUUECKUX TOHITHA M TEopeM, ammapaTa aireOphl, pemaTh MPaKTHYEeCKHe
3aJ]auM, CBA3aHHbIE C HAXOXKIACHUEM F€OMETPUUECKUX BEJIMYHUH.

11 KITACC

OnepupoBaTh MOHATUSIMH: IWIMHAPUYECKAS TMOBEPXHOCTh, OOpa3yIOIIHE
IAIUHAPUYECKON TMOBEPXHOCTH; IUIMHAP; KOHUYECKAs TMOBEPXHOCTh, 00pa3yrome
KOHUYECKOM TOBEPXHOCTH, KOHYC; chepuueckasi TOBEPXHOCTb.

Pacnio3naBaTh Tena BpamieHus (IWIMHIP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTYUYEHHUS TEJ BPAIICHHUS.

KnaccudunmpoBaTh B3auMHOE paciiosokeHue chepbl U IIIOCKOCTH.

OnepupoBaTh MOHATUSIMH: ITAPOBON CETMEHT, OCHOBAaHWE CETMEHTA, BBICOTA
CETMCHTA; IIapOBOM CJIOW, OCHOBAHHE IIAPOBOTO CJIOS, BBICOTA IAPOBOTO CIIOS;
1apOBOM CEKTOP.

Boruucisate  00BEMBI M IUIOHIAAM  TOBEPXHOCTEM  TeNl  BpalleHus,
Tr€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYII.

OnepupoBarh MOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIA B CPepy U OMUCAHHBIM
okoJ10 cpepsl; cepa, BucaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BBIYUCIATE COOTHOIICHUS MEXKIY TUIOMIAASIMH TOBEPXHOCTEH W 00BEMaMu
MOAOOHBIX TEI.

N3o0pakath u3ydaemble (QUTYpBl OT PyKH W C TPUMEHEHHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoInoHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAILICHUS.

W3Bnekath, WHTEpHpETUpOBaTH U  MpeoOpa3oBbiBaTh HHMOpPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (DHUTypax, MPEACTABICHHYIO Ha YepTEekKax W
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MMPOCTPAHCTBE.

BrIMOTHATE AEHCTBUS CITOKEHHS BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOKCHUS
BEKTOpA Ha YHCIIO, 00BICHATH, KAKUMH CBOMCTBAMHU OHU 00JIaJ1afOT.

[IpuMeHATH MpaBUIIO MapajuIeIenuIe/a.

OnepupoBarh MOHATHSIMU: JTEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOD,
MOAYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YIOJd MEXIY
BEKTOpaMH, CKAJIIPHOE TPOU3BEACHHE BEKTOPOB, KOJUIMHEAPHBIE W KOMILJIaHAPHBIC
BEKTOPBHI.

Haxonuth cymMMy BEKTOPOB M MPOU3BEICHUE BEKTOpA HA YHCIIO, YTOJI MEXITY
BEKTOpaMH, CKaJISIPHOE TMPOU3BEIACHUE, PACKIAAbIBATh BEKTOP IO JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh MIOCKOCTh YPABHEHUEM B JEKAPTOBOM CHUCTEME KOOPIMHAT.



[TpumensTh reomeTpruyeckue (HaxkThl ISl PEIICHUS] CTEPEOMETPUUYECKUX 3ajad,
MIPEANOJIATal0IINX HECKOJIBKO IIarOB PELICHHUS, ECIU YCIOBUS IPUMEHEHN 3a/1aHbI B
SBHOU (opme.

Pemare mpocteilime reoMeTpudyecKHe 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemare 3amaum Ha [10KA3aTENbCTBO MATEMATHYECKMX OTHOLICHUM U
HAXO0KJEHUE T€OMETPUUECKUX BEJIMYMH MO O0pa3uaM WM alfOPUTMaM, MPUMEHSS
W3BECTHBIE METO/IbI IIPYU PEIICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpruMeHsaTs  mpOCTEMIIME  NPOrPAMMHBIE  CPEICTBA W JAJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIUTH MPUMEPHI MATEMATUYECKUX 3AKOHOMEPHOCTEN B IPUPOJIE U KU3HH,
pacIio3HaBaTh NPOSBICHUE 3aKOHOB T'€OMETPUM B UCKYCCTBE.

[IprMeHATh NOJydeHHBIE 3HAHUS HA IPAKTHKE: aHAJIU3UPOBATH DPEATbHBIE
CUTyallMd W NPUMEHATb W3YYCHHbBIC TOHATHUS B IIPOLIECCE IIOUCKA PEHICHUs
MaTeMaTU4YeCKHd cPOpMyIMPOBAHHOMN MPOOIIEMBI, MOJIETUPOBATh pPEaJbHbIE CUTYallUN
Ha S3BIKE T€OMETPUM, HCCIEI0BATh ITOCTPOCHHBIE MOJENH C HCIIOJIb30BAHUEM
reOMETPUYECKUX MOHATUA M TEOpeM, ammapaTa aireOphl; pelaTh MPaKTHUYECKHE
3a/1a44, CBA3aHHBIE C HAXOXKIECHUEM IT€OMETPUUECKUX BEIUYHUH.

TemaTHuyeckoe NVIAHUPOBAHUE

10 xnace



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMSI MPOTrpamMMbl y4yeOHOTO MpeaMera
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk aKTUBHOTO
M OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUM,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIpP.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM TPaKTIaHCKOW UICHTUUYHOCTH, YBAXKEHHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTONYHBOTO OYIYIIEro.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PacCyKICHHUI; BOCIPHUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

dusnyecKoe BOCIIUTAHME!

c(hOpPMUPOBAHHOCTHIO YMEHHSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNU U
OTJIbIXa, peryiisipHas pu3nyeckasi akKTHBHOCTD); (PU3HUUECKOTO COBEPIIICHCTBOBAHUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATETLHOCTHIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM ILIEHHOCTH TPYJOJIIO0US; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMHU, YMEHHEM COBEpINAaTh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIE IJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U



caM000pa30BaHUI0 HA MPOTSKEHUU BCEU KU3HH; TOTOBHOCTbIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMaTUYECKON HAIPaBICHHOCTH.

JKOJOTHYECKOe BOCIIMTAHHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYypbl, MMOHWUMAHHEM BIIWSHHUS
COLIMAJIBHO-?)KOHOMHYECKUX MPOLECCOB Ha COCTOSIHUE MPUPOJHOM M COLMATIBHON
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM [JIsS pelieHus 3ajaad B
00J1aCTH OKPY’KAIOIICH CPe/Ibl, ITTAHUPOBAHUS IMOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCIICJICTBUU [T OKPY’KAIOIIEH CPEbI.

ILleHHOCTH HAYYHOI'O TO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTeMaTUYECKOW HayKdh Kak c]epbl 4YeIoBEYECKOW IesATEeNbHOCTU, 3TamoB €&
Pa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS ITUBWIM3ALMU, OBJIAJCHUEM S3bIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYID M HUCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbl y4eOHOro IMpeaMera
«MareMaTuKa XapaKTePU3YIOTCSI OBJIaJICHHEM YHHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YIMUBHbIMU OeUCTEUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS (0C8OeHUE
Memoo08  NO3HAHUSL — OKpYJcaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3zoBble joruyeckue AecTBUA:

e BBIABJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MIPU3HAKA MAaTEeMaTHYCCKUX
OOBCKTOB, IMOHATHH, OTHOIICHHA MEXAYy HOHATHIMH, (DOPMYIHpPOBATH
ONpE/CIICHUS] TOHATHUW; YCTaHABJIMBATh CYIICCTBCHHBIH  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IPOBOJMMOI'0 aHAJIN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH U  MPeoOpPa3OBBIBATh  CYXKICHUS:
YTBEPAUTCIIbHBIC W OTPULIATCIIbHBIC, CAMHWYHBIC, YaCTHBIC M OOIIHE;
YCIIOBHBIC;

e BBIBIATH  MaTeMaTUYECKHUE  3aKOHOMEPHOCTH,  B3aHMOCBS3U U
npoTUBOpeYrs B (paKTaxX, JaHHBIX, HAONIOJCHHMSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH JIJIS BBISIBJICHHS 3aKOHOMEPHOCTEH M IPOTHBOPEYUHIA,



e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEP)KICHUN (MIPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTH croco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUS, BBIOMpATh HambOIee MOAXOAAIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIIUE MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TMPOBOJUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBLHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

e BBIABISTH AePUIUTHI HHOOPMAITUH, TaHHBIX, HEOOXOAMMBIX JJI OTBETA Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TIPEJICTABIATh €€ B Pa3IM4HBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbOpMaIuu 1o CaMOCTOSTEIILHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Yuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmeus,  0becneyusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUUXCHL.

Oo0uenue:

e BOCIPUHUMATH U (OPMYITHPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMHU
U [EeJIIMH OOIIEHHUS;, ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PCHHSI



B YCTHBIX M IMCBMEHHBIX TEKCTaX, 1aBaTh HOSICHEHUS II0 XOJy PELICHHUS
3a/1a4d, KOMMEHTHPOBATh IIOJyYECHHBIN PE3YyJIbTaT;

B X0JI€ 00CYKIEHUs 3a7jaBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BICKa3bIBaTh UI€U, HAIICJICHHbBIE HAa TIOUCK
pEelIeHns; COMOCTABIATH CBOM CYXKICHHS C CYXKICHUSAMH JPYTHUX
YYaCTHUKOB JHajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHNUS;
NPEACTABIATh  PE3yJbTaThl  PEIICHHMs  3aJayd,  OKCIEPUMEHTA,
UCCJIETOBaHMSI, IPOCKTA; CAMOCTOSITENIbHO BEIOMPATh (JOpMAT BHICTYTICHHUS
C y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyaHu4vecTBo:

MIOHMMATh U UCIIOJIb30BaTh IPEUMYIIIECTBA KOMAaHAHOW U MHIUBHIYaJIbHON
paboThl TpU pelIeHUM Y4eOHBIX 3a]ay; NPUHUMATH I€Jb COBMECTHOMU
JEATEeIbHOCTH, IUIAHUPOBATh  OPraHU3alMI0 COBMECTHOW  paloThlI,
pacmpenenartb BUAbl pabOT, TOTOBAPUBATHCA, OOCYXKIaTh IMpOIecC U
pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBI€ IITYPMB» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATH CBOU JEUCTBUS C IPYTUMU YJI€HAMU KOMaH/Ibl; OIICHUBATh
KaueCcTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vuueepcanvuvie pecynamugnsle Oeticmausi, 06ecneuusarom Gopmuposanue
CMBLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM  II03HABATEJIILHOM peduieKkcuM KakK OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJIETh CITIOCOOAMHU CAaMOTIPOBEPKHU, CAMOKOHTPOJIS MPOIIECcca U pe3yibTaTa
pelIeHrs MaTeMaTUIECKOM 3a/1auu;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IPU PEIICHUN 3a/1a4H,
BHOCHUTh KOPPEKTHUBHI B JIEITEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
JAHHBIX, HAWJCHHBIX OINOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJbTaTa II€IW M YCIOBUAM, OOBSCHATH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESTEIbHOCTH,
HAXOJIUTh OIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



IMPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHUS U3 HUX IPU PEUICHUU
reOMETPUYECKUX 3a]ay.

OnepupoBaTh NOHATUAMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD IPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTs B3aUMHOE pAaCIOJIOKEHHUE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yIOj, TPaHU ABYTPAHHOTO YIJa,
pedpo ABYrpaHHOrO yIia; JMHEHHBIM Yroj ABYTPAHHOTO yrja; rpajaycHas Mepa
JIBYIPaHHOTO yTJIA.

OnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK, BBIIYKJIBIA W HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTBI MHOTOTPAaHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOI'PDAaHHHUKOB (IMpaMuJa; NpU3MA,
NPSIMOYTOJIBHBIN MapaJijiesienuIe]l, Kyo).

KnaccuduumpoBarb ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBAaHMS  JUIS
KJacCU(pUKaUuu (BBINYKJIblE W HEBBIMYKJIblE MHOTOIPAHHUKU; TPaBUJIbHBIC
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEABI).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METOJ, CJIEIOB.

CTpouTh CE€YEHHs] MHOTOIPAaHHUKOB METOJAOM  CIJIEIOB,  BBINIOJHATH
(BBIHOCHBIC) IJIOCKHE YEPTEIKU M3 PHCYHKOB IMPOCTBHIX OOBEMHBIX (DUTYp: BUI
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMUMH O 00pa3laM Uiu
aNrOpUTMaM, NPUMEHSS W3BECTHBIC AHAIUTUYECKHE METOABl NPH PEIICHUU
CTAHJAPTHBIX MAaTEMATUYECKUX 3a/1a4 HA BBIYMCIIEHUE PACCTOSHUM MEXKIY BYMS
TOYKaMHM, OT TOYKM JO IPSAMOH, OT TOYKM [JO IUIOCKOCTH, MEXIY
CKPEIMBAIOIIAMUCS IPAMBIMH.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMUMH 0 00pasiiaM uiu
aNrOpuTMaM, NPUMEHSS W3BECTHBIC AHAIUTHUYECKAE METOABl MPH PEIICHUU
CTAaHJAPTHBIX MAaTEMAaTUYECKUX 3aJa4 Ha  BBIYMCICHUE YIVIOB  MEXKIY
CKpPCIMBAIOIIMMUCSA TPAMBIMH, MEXKIYy IMPSAMOM M  IUIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Beruncnarh 00bEMBI M TUIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
NUpPaMUJIa) C IPUMEHEHUEM (POPMYIT; BEIUNCIIATH COOTHOLIEHUS MEXAY IJI0LAaAsIMU
MOBEPXHOCTEH, 00bEMaMU MOT0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTrh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekarp, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypax, MPEACTABICHHYIO HAa YepTexax U
PUCYHKAX.

[TpumeHsTh reomeTpudeckue (pakThl AJis1 pELICHNUs CTEPEOMETPUUECKUX 3a/1ad,
IIPEATIOIATraoIIMX HECKOJIBKO IIar0B PEIIEHUs, €CIIM YCIOBHsI IPUMEHEHHUS 3a/1aHbl
B SIBHOH (opme.

[IppuMeHATP MpPOCTEHIINE NPOrPAMMHBIE  CpPEICTBA UM AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IpyMeEHATh MOJMYYEHHBIE 3HAHHUS HA IPAKTUKE: AHAIU3UPOBATh PEAbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'C€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmnapara ajireOpsl; pearhb
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OnepupoBaTh MOHATUAMM: IMWIMHAPUYECKAs TMOBEPXHOCTh, 00pa3yrolue
AJTMHIPUICCKOM TTOBEPXHOCTH; IUIIMH/IP; KOHMYECKasi TOBEPXHOCTh, 00pa3yromme
KOHMYECKOH TTOBEPXHOCTH, KOHYC; c(hepruecKas MOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa u map).

OOBSACHITH CTOCOOBI TTOJTYYEHHUS TEJT BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh NOHATUSIMU: IIAPOBON CETMEHT, OCHOBaHHWE CErMEHTa, BBICOTA
CErMEHTA; I1apOBOM CJI0M, OCHOBAHHWE IIAPOBOTO CJIOS, BHICOTA IIAPOBOIO CIOS;
LIapOBOU CEKTOP.

Beruncnare 0o0bEMBI M IUIOHIAAM  TOBEPXHOCTEH Ten  BpalleHus,
T€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CEPy M OMUCAHHBIHI
okoJ10 cpepsl; cepa, BucaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BeIuncnaTh COOTHOIIEHUSI MEXIY TUIOMIAISIMH TOBEPXHOCTEH U 00BEMaMHU
MOAOOHBIX TEII.

N300pakath u3ydaemble (QUTypbl OT PYKH M C TPUMEHEHHUEM IMPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHS TEJI BpaIllCHUS.



W3Bnekatb, HWHTEPHPETUPOBATH U IPeoOpa3oBbIBaTh HH(MOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BbINONHATE JIEHUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHM 00JIaAA0T.

[IpuMeHsATh paBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXIY
BEKTOpaMH, CKaJsIpHOE TMPOU3BEIACHUE, PpACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JE€KAPTOBOW CHCTEME KOOPAMHAT.

[TpumensTh reomeTpudeckue (GakThl AJis1 pELICHNUs CTEPEOMETPUUECKUX 3a/1aY,
IIPEAINOJIATal0INX HECKOIBKO 1IIar0B PELLIECHHUs, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (popme.

Pemrate mpocrelmme reoMeTpuyecKue 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemwlarp 3amaum Ha J0Ka3aTeIbCTBO MATEMAaTHUYECKUX OTHOLICHHW W
HAXOKJEHUE F€OMETPUUYECKUX BEJIMYUH MO 00pa3liaM WM alrOpUTMaM, IPUMEHSIS
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a1a4.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOaMTHE NpHUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
YKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJMyYEHHBIE 3HAHWS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W IPUMEHATb HM3Y4YEHHbIC IIOHATHs B IPOLECCE IIOUCKA pPEIICHUSA
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallMH Ha S3bIKE T'€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypchl
bubmuoreka [IOK
1 B 1
BEAICITHE B CTEPCOMCTIPHIO 0 https://m.edsoo.ru/1c209e37
9 [Ipsimbie ¥ TIIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnmnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISIPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
4 VYTriel MeXAY NPSIMBIMU U TNIOCKOCTSMH 10 1 https://m.edso0.ru/1c209e37
bu6nmorexa LIOK
> MuororparHiKit 11 1 https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSAHUS U YTJIbI 4 1 bubmorexa HOK
p ' P A https://m.eds00.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



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

Kosaun4yecTBo 4acoB JIeKTPOHHBbIE
HanmeHoBaHue pa3/ieioB U TeM un¢poBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena ppauteris 12 https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
2 OObemer Tex > 1 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPAMHATHI B IIPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bu6mmoreka [IOK
crucTemMaTu3alus 3HaHUI https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O 34 3 0

I[TPOT'PAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IlpakTnueckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
OCHOBHBIE TIOHATHS CTEPEOMETPHUHU:
TOYKa, MpsiMasi, INIOCKOCTh,
npoctpaHcTBo. IIpaBuima
1 1/1506 I;)KGHI/HI Hapnc Kax: 1 0 0 bubmorexa LOK
p pHcyH o https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
HapauIeIbHbIX IPSIMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka
[TonsaTHA: nepecekarommecs
2 IUIOCKOCTH, IIEPECEKAIOIINECS 1 0 0 bubmorexa [TOK
- 11ep https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ II0CKOCTh
[TonsTHs: mepecekaronuecs
3 IUIOCKOCTH, IIEPECEKAIOIINECS 1 0 0 bubmorexa LOK
- 11ep https://m.edsoo.ru/db685e73
npsiMasi ¥ II0CKOCTh
3HAKOMCTBO C MHOTOTPaHHUKAMH,

4 n300pa’keHre MHOTOTPaHHUKOB Ha 1 0 0 bubmuoreka [IOK
pUCYHKaX, Ha IPOCKLIMOHHBIX https://m.eds00.ru/a63959ed
gepTexax
HavansHbie cBeneHNs 0 Kyde u

5 MUpPaMHUIE, UX PA3BEPTKU U MOJEIIH 1 0 0 bubmmorexa [TOK

P > 1% Paspep ' https://m.eds00.ru/b30dff38
CeueHuss MHOTOTPaHHUKOB



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

HavansHbie cBeieHNS 0 KyOe u

bubmuoreka [JOK

6 nupamuie, X pa3BEPTKU U MOJIEIH.
PAMILAE, 1 passep https://m.eds00.ru/3d8ffd32
CeueHusi MHOTOIPaHHUKOB
[TonsiTHE 006 aKCHOMATUYECKOM
7 MMOCTPOCHUU CTEPEOMETPUH: bubnmoreka [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/Occ5c4fe
CIIEJICTBUS U3 HUX
[TonsiTue 06 akcCMOMaTUYECKOM
MMOCTPOEHUH CTEPEOMETPHM: bubnnoreka [JOK
8
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/239c8ch4
CJICACTBUA U3 HUX
[TonsTre 06 akCHOMaTHYECKOM
MMOCTPOEHUH CTEPEOMETPHM: bubnnoreka [JOK
9
AKCHOMBI CTEPEOMETPUH U https://m.eds00.ru/65c6b106
CJICACTBUA N3 HUX
[TonsaTne 06 akCHOMaTHYECKOM
10 IIOCTPOEHHUH CTEPEOMETPUN: bubnuoreka [IOK
AKCHOMBI CTEPEOMETPUH U https://m.edso00.ru/258fc245
CJICACTBUA N3 HUX
B3anmMHoe pacnosioxkeHue npsMbIX B
1 IIPOCTPAHCTBE: NEPECEKAOLINECS, bubnuoreka [IOK
MapajuIeIbHbIE U CKPEITUBAIOIINECS https://m.edso00.ru/1a2520f6
IIpsIMBIE
[TapannensHOCTh MPSMBIX U
TUIOCKOCTEH B MMPOCTPAHCTBE:
bubmuorexa [JOK
12 napajuiesIbHbIE IPSIMBIE B

IIPOCTPAHCTBE; MAPaUIEILHOCTD
TPEX MPSAMBIX

https://m.edso0.ru/93ad36b3



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
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[TapayienbHOCT IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bubmuoreka [JOK

13
[TapannensHOCTD NPSIMOM U https://m.edsoo.ru/ee1d19b9
IIJIOCKOCTH
14 VYT1Iibl ¢ COHANpaBIEHHBIMU bubnmoreka [JOK
CTOpPOHAMU https://m.eds00.ru/9f4071b9
15 Yron Mexay npsMbIMHU B bubnunoreka [HOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYroia Mexay npsAMBIMU B bubnnorexa [HOK
16
MPOCTPAHCTBE https://m.edso00.ru/2935a9a0
17 [TapamienbHOCTB IIOCKOCTEN: bubnnorexa [HOK
MapajieabHbIE TIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napaiebHbIX bubnnoreka [JOK
IIJIOCKOCTEN https://m.eds00.ru/e504d656
[Ipocrelimme npoCTpaHCTBEHHBIE
19 (pllzr bl Ha HJIOIZKOCI;I/I' TETpad bubmmoreka LIOK
P - TeTpasap, https://m.eds00.ru/4a28dc02
KyO, mapasienenumne/
bu6mmoreka [IOK
20 I1 i
OCTPOCHIE CeHEHit https://m.eds00.ru/1d434dof
bu6mmoreka [JOK
21 I1 i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
29 "[Ipsimble M TUIOCKOCTH B bubnuoreka [IOK
npocrpancTse. [lapamiensHOCT https://m.edso00.ru/9a0a9e56
MPSAMBIX U IJIOCKOCTEMN"
[leprieHAMKYAAPHOCTD NPAMOU U
PHEHIHKY TP P bu6mmoreka [IOK
23 MIJIOCKOCTH: TIEPIIEHIUKYIIIPHbIE

MpsAMBIC B IPOCTPAHCTBEC

https://m.edsoo.ru/b19f6a5d



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
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24 [Ipsimble napasuienbHbIEe U bubmumoreka [IOK
MEePIEHANKYISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [IpsiMble apasenbHele U bubnuoreka [IOK
MEPIIECHAUKYISPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHaAuKyJIIpHOCTH bubnmoreka [JOK
MPSAMON U TIIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHaAuKyJISpHOCTH bubnnorexa [HOK
MPSMOM U TIIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bubnuoreka [IOK
MEPIECHANKYISIPHOMN MIIIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsmoit bubnuorexa [JOK
MEePIEHIUKYISIPHON MIJIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o npsimoit bubnnorexa [HOK
MEPIEHUKYISIPHON IIJIOCKOCTH https://m.edso00.ru/7d18834b
[lepnieHIUKYNSIp U HAKIIOHHBIE:

31 paccTostHuE OT TOYKH JI0 IIIOCKOCTH, bubnunorexa [JOK
paccTosHUE OT MPSIMOM 110 https://m.edso0.ru/33c477d3
IJI0CKOCTH
[leprieHAUKYNIAp U HAKIOHHBIE!

32 paccTostHuE OT TOYKH JI0 IIIOCKOCTH, bubnunorexa [JOK
paccTosgHUE OT MPSIMOM 110 https://m.edsoo.ru/66fefadd
IJI0CKOCTH
[leprieHAUKYNIAp U HAKIOHHBIE!

33 paccTosiHue OT TOUKH [0 IIJIOCKOCTH, bubnuorexa [IOK
paccToIHUE OT MPSIMOM 110 https://m.edsoo.ru/a5b7b8e3
IJI0CKOCTH

34 IlepnieHquKyIsAp U HAKIIOHHBIE: bubnnorexa [JOK

pacCTodHruC OT TOYKHU 0 IJNIOCKOCTH,

https://m.edsoo.ru/dbee22bc
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paccTostHue OT NPSIMOU 10
IJIOCKOCTH

35

36

VYIuIbl B IPOCTPAHCTBE: YrOJl MEXIY
IIPSIMOM U TUIOCKOCTBIO

JIByrpaHHBIN yTOJ, JUHEHHBIA YTOJ
JIBYTPAHHOTO yIJia

bu6mmoreka [IOK
https://m.edsoo.ru/6b61b2b4

bubmuorexa [JOK
https://m.edsoo.ru/5fa0b3ce

37

JIByrpaHHBIN yroJl, JMHEHHBIA yroi
JBYTPAHHOIO yIJIa

bu6mmorexa [IOK
https://m.edsoo.ru/c7c777ed

38

39

40

[lepneHuKyISIPHOCTB MIJIOCKOCTEM:
MIPU3HAK IEPIECHIUKYIIPHOCTH
JIBYX TJIOCKOCTEH

[leprnieH IUKYISIPHOCTD MIOCKOCTEH:
MIPU3HAK MEPIEeHIUKYIIPHOCTH
JIBYX TIOCKOCTEH
[lepneHquKyISIPHOCTD MJIOCKOCTEM:
MIPU3HAK NEPIEHANKYISIPHOCTH
JIBYX TIJIOCKOCTEH

bubmuorexa [JOK
https://m.edsoo.ru/ec3e2da3

bubmuorexa [JOK
https://m.edsoo.ru/ed9e2a8e

bu6mmoreka [IOK
https://m.edsoo.ru/ba75dc57

41

42

43

44

Teopema o Tpéx nepneHANKYIsIpax
Teopema o Tpéx nepneHANKYISIpax

Teopema o Tpéx nepneHANKYISIpax

KonrponsHas pabota no remam
"IlepneH IUKYISIPHOCTD NPSAMBIX U
mockocteil”" n "Yriasel MexXIy
MPSIMBIMU U TUIOCKOCTSIMU"

bu6mmoreka [IOK
https://m.edsoo.ru/e4972cdc

bu6mmoreka [JOK
https://m.edsoo.ru/52188a7d

bubmuorexa [JOK
https://m.edso0.ru/9f246736

bubmuorexa [JOK
https://m.edsoo.ru/5b971ef3
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[TonsiTHEe MHOTOTpaHHUKA,
OCHOBHBI€ JIEMEHTHI

45 MHOT'OTPaHHHUKA, BBITYKJIbIC U bubmmorexa [JOK
https://m.edsoo.ru/2d24e873
HEBBIMYKJIbIE MHOTOTPaHHUKY;
pa3BEépPTKa MHOTOTPaHHHKA
IIpu3ma: N-yronpHas npu3Ma; rpaHu
Y OCHOBaHUS MPU3MBL; IIpsiMas U bubnmoreka [JOK
46
HaKJIOHHAs MPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TOJIHASI TOBEPXHOCThH MPU3MBI
47 [Tapannenenunen, npsMOyTroJIbHBIN bubnuorexa [JOK
MapajuieenuIie]l U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yroibHas nupammuaa,
rpaHy U OCHOBaHHE TTHPAMHU/IBL;
48 OOKOBast ¥ IOJTHASI TOBEPXHOCTH bubmmorexa LOK
https://m.edsoo.ru/fblcd0a5
MMUPAMHU/IBI; IPABUIIbHAS U
yCeu€HHas nupaMuaa
[IpaBuiIbHBIE MHOTOTPAHHUKH:
MOHATHUE MPABHIEHOTO
49 MHOTOTpaHHHKA; IIPaBUIIbHAS bubnuoreka [IOK
IIpU3Ma U NPaBUIbHAS IMPAMHUJIA; https://m.eds00.ru/074c8865
MpaBUJIbHAS TPEYTOJIbHAS MUPAMUTIA
Y TIPaBWJIBHBIN TETPAdp; KyO
[IpencraBnenue o MpaBUIbHBIX
50 MHOTOTpaHHHUKaX: OKTadIp, bubmmorexa LIOK
https://m.edsoo.ru/a0fddsbf
NOJEKa’Ap U UKOCAdIP.
CummeTpus B IPOCTPAHCTBE:
51 CUMMETPHSI OTHOCUTEIIHO TOUYKH, bubnmoreka [JOK

MPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETPHUU B IUpaMUaX,

https://m.edsoo.ru/b9e777d9
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Imapajijiejcnmicaax, rnmpaBUJIbHbIX
MHOI'OI'paHHHUKax

BrlunciieHue 3j1eMEHTOB

bu6mmoreka [IOK

2 5
> MHOTOTPaHHHKOB: pEOpa, https://m.edsoo.ru/6cdbecef
JaroHaJd, YTkl
[Tnomaae 60KOBOI MOBEPXHOCTH H
MOJIHOM MOBEPXHOCTH MPSAMOU
53 MPU3MBI, IUIOIIAdh OCHOBAHHM bubmorexa [JOK
p ’ ta . ’ https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBO OBEPXHOCTU
IIPSIMOM IPU3MBI
[Tnomaae 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTHU MPABUIILHOMN
54 MUPaMUJIbI, TEOPEMA O TIOLIAIH bubmorexa HOK
p vﬂ - TEOP HI g . https://m.edso0.ru/5603e30b
OOKOBOI TIOBEPXHOCTH YCCUEHHOMH
A PAMH/TBI
55 KonrtponbHas pabora no Teme bubnuoreka [IOK
"MHoOrorpaHHuKu" https://m.edsoo.ru/a95f5c04
. bubmuorexa [JOK
56 IT
onsThe 00 00BEMe https://m.edsoo.ru/7ad0020b
N bubmuorexa [JOK
57
OnEm nHpavi b https://m.eds00.ru/235171b3
" bubnmoreka [JOK
%8 OObEM mipaviLe! https://m.edsoo.ru/f47dfefd
" bubnmnoreka [JOK
59 OOwEM MupaMu et https://m.edso00.ru/79c¢10312
" bubnuotexa [JOK
60 OOwEM MupaMu et https://m.edsoo.ru/2faadc3f
61 O0BEM TTPU3MBI bubmorexa [JOK

https://m.edso00.ru/79853608
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bubmuorexa [JOK

62 OObEm MpH3Me! L https://m.edso0.ru/1e053890
. bu6mmoreka [IOK
63 OObEm MpH3Me! L https://m.edsoo.ru/482d3f51
64 KounTponbhas pabota no teme 1 bubnmoreka [JOK
"OO0BEMBI MHOTOTPaHHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpenue, 0600IICHNE
65 cucTeMaTu3alus 3HaHHM. 1 bubnuorexa [JOK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpenue, 0600IICHNE
CHCTEMAaTHU3alMs 3HAHUH.
Brruncnenue pacCcTOSHUN: MEXIyY
66 JIBYMsI TOUKaMH, OT TOUKH JI0 1 bubnmorexa LHOK
. https://m.edsoo.ru/f7792bad
MPSIMOM, OT TOYKH JI0 TUIOCKOCTH,
MEXIY CKPEIMBaIOIIUMUCS
MPSIMBIMU
bu6mmoreka [JOK
67 HroroBas koHTpoNbHas paboTa 1 https://m.edsoo.ru/b9146bc0
IToBTrOpenue, 0600IIEHNE
CUCTEMaTHU3aIMs 3HAHUH.
Brruncienue yriioB: Mex
68 CerHII/IBaIOIIIZIMI/ICZ npm\iiMn 1 bubmmorexa [TOK
. ’ https://m.eds00.ru/56765e8b
MEXTy TIPSIMOH ¥ TNTOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTIIOB MEXKITY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I1O 68

[MPOT'PAMME
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11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoannere  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThbI padoTbI pecypen
Cdepa u map: ueHTp, paaunyc,
1 JMaMeTp; TUIOMIAIb TOBEPXHOCTH 1 0 0 Bubmorexa ITOK
https://m.edso00.ru/0341bc2b

cdepbl
Bsaumnoe pacnonoxenue chepsl

5 1 TUIOCKOCTH; KacaTebHast 1 0 0 bu6mmoreka [IOK
IJIOCKOCTh K cepe; TIomaan https://m.edsoo.ru/bed12a43
chepnl

3 N3o6paxenue chepsl, mapa Ha 1 0 0 bubnuorexa [JOK
miockoctd. CedeHns mapa https://m.edsoo.ru/bc15f7f2
unuaapudeckas MIOBEPXHOCTD,

4 00pa3yromue MUINHIPUIECKOM 1 0 0 bubnunorexa [JOK
MMOBEPXHOCTH, OCh https://m.edso00.ru/6054b8c1
[IUTHHIPAYECKON TTIOBEPXHOCTH
Hunuaap: ocHOBaHUS B OOKOBast

5 MMOBEPXHOCTh, 00pa3yromas 1 OCh; 1 0 0 bubnmnorexa [JOK
TJI0MIA s OOKOBOW U MOJTHOU https://m.eds00.ru/188f6216
MTOBEPXHOCTH
N300paxkenne nunuHapa Ha
iockocTH. Pa3sépTka mumuHapa.

6 CeueHust IMHIIPA (TUTOCKOCTBIO, 1 0 0 bubmmnoreka [JOK

napasuieIbHON Win
NEePNEHIUKYISIPHON OCH
HUJTUHIPA)

https://m.edsoo.ru/016e25eb
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Konnueckas noBEpXHOCTB,
o0pasyronye KOHUYECKOn

bubmuoreka [JOK

-
MOBEPXHOCTH, OCh U BEPILIMHA https://m.edsoo.ru/c94ba09b
KOHHYECKOU MTOBEPXHOCTH
Konyc: ocHOBaHue U BepIMHa,

8 o0pa3yrolas U 0Ch; IJIOMAIb bubmoreia LOK

Pasyre % https://m.eds00.ru/897dd3b2
OOKOBOM M IMOJTHOM MOBEPXHOCTH
VYceu€HHblii KOHYC: 00pa3 ue u

9 BBICOTA; OCHOBaIZI/ISI u goxzf;: bubmorexa HOK
’ https://m.edso0.ru/1468bab3

MTOBEPXHOCTh
N306paxeHne koHyca Ha
mIockocTu. Pa3Béprka konyca.

10 CeueHnust koHyca (TUIOCKOCTHIO, bubnnoreka [JOK
rapasuieIbHON OCHOBAHHMIO, U https://m.edsoo.ru/Obdelbe8
MJIOCKOCTBIO, TPOXOSIIEH Yepe3
BEPILUHY)

11 KombOunanus ten Bparienus u bu6mmoreka [JOK
MHOT'OI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCaHHbIN

12 okono cepsr; chepa, BucaHHAS B bubnmnoreka [JOK
MHOT'OI'PAHHUK UJIU B TEJIO https://m.eds00.ru/0b136158
BpaleHus

13 [Tonsatue 06 00bEMe. OCHOBHBIC bu6mmorexa [IOK
CBOICTBAa 00BEMOB Tell https://m.edso00.ru/26a03fb7

bu6mmorexa [IOK

14 O061é

HEM LHTHH/PA, KOoHyca https://m.edso00.ru/5513d87b
b K
15 O0béM 11apa U mIoImaas chepbl nommorexa [O

https://m.edsoo.ru/d189bde?2
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[TomoOHbBIE TeNa B IPOCTPAHCTRE.
COOTHOIIICHHST MEXTY TUIOMIAIAMH

bubmuoreka [JOK

16
MOBEPXHOCTEH, 00bEMaMHU https://m.edso0.ru/810cfleb
IMOAOOHBIX TEN
KonTtponbHas pabora mo Temam
17 "Tena Bpamenus” u "O0BeMBI bubnnorexa [IOK
" P https://m.edsoo.ru/4a33a8ab
TN
18 Bekrop Ha Mm10CKOCTH U B bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Cro)xeHne 1 BEIUUTAHUE BEKTOPOB bubmmorexa [IOK
p https://m.edsoo.ru/23f4f089
20 VYMHOKEHHE BEKTOPA HA YUCIIO bubmorexa [IOK
p https://m.edsoo.ru/dee379eb
Pa3znosxeHne BekTOpa 10 TpéM
21 HEKOMIITIAaHAPHBIM BEKTOPAM bubmorexa [IOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuio napamienenumnena
Penrenne 3a1a4, CBsI3aHHBIX C
22 MIPUMEHEHHUEM IIPaBUII JEUCTBUH C bubmnorexa [IOK
p p a https://m.edso0.ru/5a827900
BEKTOPaMH
[TpstmoyronbHas cuctemMa
KOOPJHMHAT B IIPOCTPAHCTBE.
23 Koopﬂ MHATEI BI;KTOpa bubmnorexa [IOK
P . pa- https://m.eds00.ru/48db7058
[Ipocreiimme 3anayn B
KOOpJMHATAX
Vo1 MeXay BEKTOpaMH.
ALY BEKTOP Bummorexa [IOK
24 CkansgpHO€E MPOU3BENECHNE

BEKTOPOB

https://m.edsoo.ru/725effc4
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Breruucnenue yrios Mexay

bubmuoreka [JOK

25 MPSAMBIMU U TIIIOCKOCTAMU https://m.edsoo.ru/8efbe78e
KoopaunaTHO-BEKTOPHBIA METO
26 HpI/III))eH_IeHI/II/I reOMeprqecxnx bubmmorexa LIOK
https://m.edsoo.ru/d3alfe30
3a1a4y
KonTponbhas pabota no teme
27 "BekTopbl 1 KOOpIMHATHI B bubmorexa LHOK
" https://m.edso0.ru/77c22fc5
IIPOCTPAHCTBE
IToBTOpEHME, 0000IICHUE 1
08 CHUCTEeMaTHU3alus 3HaHU. bu6mmorexa [IOK
OcHoBHbIe GUTYPBI, PaKTHI, https://m.edso0.ru/1780ba5d
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpEHME, 0000IICHUE 1
29 CHUCTEeMaTHU3alrs 3HaHH. bu6mmorexa [IOK
OcHoBHBIE QUTYPBI, HAKTHI, https://m.edsoo.ru/078cd184
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpenue, o6o0IIEHNE U
30 CUCTEMAaTH3alysl 3HaHUH. 3a1a4un bubnnorexka [JOK
IJIAHUMETPUHU U METObI UX https://m.edsoo.ru/7491efeQ
pelieHus
[ToBTOpenue, o6odIIeHNE 1
31 cHUCTeMaTH3alus 3HaHUI. 3a/1a4n bubnuorexa [JOK
IIJIAHUMETPUU U METObI UX https://m.edsoo.ru/4dffdad7
perieHus
[ToBTOpenme, 0600IIEHNE 1
32 cHUCTeMaTU3alus 3HaHH. bubnuotexa [JOK

OcHoBHbIe GUTYPBI, PaKTHI,
TEOPEMBI Kypca CTEpEOMETPHUU

https://m.edsoo.ru/74b2ad91



https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91

33

34

HroroBast KOHTpoJIbHAs paboTa

[ToBTOpEeHME, 0600IICHUE U
CHCTEMAaTH3aLNs 3HAHUI

bubmuorexa [JOK
https://m.edsoo.ru/ec24dfc2

bubmuoreka [JOK
https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34
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OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJISA
[Tocobue mst yautens "BeposSsTHOCTh U cTaTUCTUKA", TUTAHUPOBAHUE U

npaktukyM 10-11 xmmace W.JI bponckuit, O.C. MemaBuna, nznarensctBo Mocksa,

2000r.
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