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HOACHUTEJBHAA 3AIINCKA

['eomeTpus sBiIsIeTCA OAHUM U3 0a30BBIX KYpCOB HA YPOBHE CPEIHEro o0ILero oopa3oBaHUs,
Tak Kak o0ecnedynBaeT  BO3MOXXHOCTb  W3Y4YEHHMsS]  JUCHUIUIMH  €CTECTBEHHO-HAay4HOU
HaIIpaBJICHHOCTH W IPEAMETOB T'yMAaHHUTApHOro LUKJIA. [IOCKOIBKY JIOTMYECKOE MBIIIICHUE,
dbopMupyeMoe TpU HU3YYEHMH OOYYalOUIMMHCS TOHATUHHBIX OCHOB T'€OMETPHUH, IpHU
JI0Ka3aTeJIbCTBE TEOPEM M IIOCTPOCHHMM LEMOYKHM JIOTMUECKUX YTBEPXKICHHUW IpU PELICHUU
F€OMETPUYECKUX 3a7a4, YMEHHME BBIABUIaTb U ONPOBEPraTb THUIIOTE3bl HENOCPEACTBEHHO
UCIOJIb3YIOTCSL MPU PpEHIeHUH 3a]ad €CTECTBEHHO-HAYYHOI'O IMKJIAa, B YAaCTHOCTU (PU3NYECKUX
3az1ad.

Ilens ocBoeHMsI mporpaMMbl ydueOHOro Kypca «['eomeTpusi» Ha yriyOJEHHOM YpOBHE —
pa3sBUTHE WHAMBHUIYAIbHBIX CIOCOOHOCTEH O0O0ydYaroUMXCs NpU HU3YYCHUM TIEOMETpUH, Kak
COCTaBIIAIOLICH mpeaMeTHOM obsnactn «MaTtematuka M HHPOpPMAaTHKa» dYepe3 obecredyeHne
BO3MOYKHOCTH TPHOOPETEHHsI W UCIOJNB30BaHUS Ooyiee TIYOOKHMX TE€OMETPUYECKUX 3HAHUKA U
NefcTBUl, crneuu(pUUHBIX T€OMETPUM, M HEOOXOOUMBIX Ul YCIEHUIHOTO MNpO(eCCHOHATBHOIO
00pa30BaHusl, CBA3aHHOIO C HCIIOJIb30BAaHUEM MATEMATHKH.

[IpuoputeTHBIMM 3a/1auaMu Kypca T€OMETPUU Ha YrIIyOJIEHHOM YPOBHE, PACIIMPSIIOIIMMU U
YCUJIMBAIOILUMH Kypc 0a30BOr0 YpOBHS, SIBJISIOTCS:

pacimpeHue MpeaCTaBICHUsI O TEOMETPUH KaK 4YacTH MUPOBOM KyJIbTyphl U (POPMHUPOBAHUE
OCO3HAHUS B3aUMOCBSI3M T€OMETPUH C OKPYKAOIIMM MUPOM;

¢dopMHpoBaHHE TIPEACTABICHHUS O MPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIMX
MAaTEeMAaTUYECKUX MOJENIAX, MO3BOJIAIOIIMX ONUCHIBATh U U3y4YaTb PA3HBIC SBICHUS OKPYKAKOLIETO
MUpa, 3HaHUE NOHATHIHOTO anmnapata 1o paszaeny «CrepeoMeTpus» y4eOHOro Kypca reOMeTpHUH;

(dbopmMHpOBaHHE YMEHUS BJIa/J€Th OCHOBHBIMH MOHATHSAMU O MPOCTPAHCTBEHHBIX (UTypax W
UX OCHOBHBIMH CBOHCTBaMH, 3HaHHE TeopeM, (OpMyT M YMEHHE HX NPUMEHSITh, yYMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELIeHN 3a/1ay;

dbopmMHpOoBaHHE YMEHHUS paclo3HaBaTh Ha 4YepTekax, MOJECIAX U B pPEaJbHOM MHUpE
MHOI'OTPaHHUKH U TeJa BPAIleHMs], KOHCTPYHMPOBATh T€OMETPUUECKUE MOJIEIIN;

(dbopMHpOBaHNE MOHUMAHUS BO3MOXHOCTH aKCHOMaTHYECKOTO MOCTPOEHUSI MaTEMAaTHUECKUX
TEOpHii, GOpMUPOBAHNE TOHUMAHHUS POJIM AKCUOMATHKH MPH MIPOBEACHNUHU PACCYKICHHIA;

(dbopMHpOBaHNE YMEHUS BJIAJIETh METOJIAMU JI0KA3aTEIbCTB U aJITOPUTMOB PELICHUSI, YMEHUS
UX TIPUMEHATH, IPOBOAMUTH J10KA3aTEJbHBIE PACCYKICHHUS B XOJE PEIICHHUS CTEPEOMETPHUYECKHUX
3a7la4y U 3a/1a4 C NMPAKTUYECKUM CoJep KaHueM, (POpMHUPOBAHHUE IPEICTABICHUS O HEOOXOIUMOCTU
JI0Ka3aTelbCTB NMPH OOOCHOBAHMM MAaTEMATUYECKUX YTBEPKACHUH U POJIM aKCHOMATHKH B
IIPOBEACHUU JCIYKTUBHBIX PACCYXKACHUM;

pa3BUTHE U COBEPUICHCTBOBAHWE WHTEIUIEKTYalbHBIX M TBOPYECKHUX CIOCOOHOCTEH
o0yyaromuxcs, T[03HaBaTEIbHOM AKTUBHOCTH, MCCIENI0BATEIbCKUX YMEHUH, KPUTHUYHOCTH
MBIIUICHHS], HHTEpECa K U3y4YEHUIO T€OMETPUH;

¢bopMupoBaHue (PYHKUIHMOHAIBHOM TIpaMOTHOCTH, PEJIEBAHTHOM TIe€OMETpUU: yMEHUs
pacro3HaBaTh MPOSABICHUS T€OMETPUUECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX
KU3HEHHBIX CUTYalLlUAX U MPU U3YYEHUM JPYTUX Y4E€OHBIX IIPEIMETOB, IIPOSBIEHUS 3aBUCUMOCTEN
1 3aKOHOMEPHOCTEW, MOJAEIUPOBAHNS PEATBHBIX CUTYallUH, NCCIIETOBAHNS TOCTPOEHHBIX MOJEIEH,
UHTEPIPETALMH [I0JTy4YEHHBIX PE3YIbTaTOB.



OCHOBHBIMH COJIEpXKATEIbHBIMH JTUHUSAMH y4eOHOro Kypca «['eomerpusi» B 10—11 kimaccax
sBistioTes: «[IpsMble M TUIOCKOCTH B TPOCTpaHCTBE», «MHOrorpanHukm», «Tema BpamieHus»,
«BeKTopbl 1 KOOPAWHATHI B IPOCTPAHCTBEY, «/[BUKEHUS B IPOCTPAHCTBE.

CohopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «YMEThb OIEPUPOBATH TMOHATHIMNY,
pEIICBaHTHBIMUA T€OMETPUH Ha yriyOonéHHoM ypoBHe oOyuenms B 10—11 kiaccax, oTHOCHTCS KO
BCEM COJIEpKATENbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTHYECKHUX YMEHUH
pacrmpenensieTcs He TOJIBKO M0 COJePKATeIbHBIM JIMHUSAM, HO U TI0 ToaM oOydeHus. ComepkaHue
00pa3oBaHus, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yiabTaTam ocBoeHus DenepanbHOil paboueit
MPOTPaMMBI, paclpeeEHHBIM 110 T0JIaM 00Yy4eHUs], CTPYKTYPHPOBAHO TaKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, NMPHUHIMITHAIBHBIM BOIpPOCcaM OOydJaromyecs: oO0pallalinch HEOTHOKPATHO. DTO
MO3BOJISIET OPraHU30BaTh OBJIAJICHUE T€OMETPHUUECKUMHU MOHATUSIMU U HaBbIKAMH I1OCIIE10BATEIbHO
M TIOCTYMAaTeNbHO, C COONIOIEHHEM IPHHIMIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHWS BKJIIOYATh B
OOIIyI0 CHCTEMYy TC€OMETPHYECKHX MpEACTaBICHUN OOyJalomMXcs, paciupss W yriayomss eé,
00pa3ys MPOYHbIE MHOKECTBEHHBIE CBS3H.

[lepexox K U3y4EeHUIO T€OMETPHUU Ha YIITyOJIEHHOM YPOBHE TTO3BOJISET:

co3gate ycnoBus Juid  auddepeHnManuy  00ydeHUs, TOCTPOSHHS HHIMBHIYaJbHBIX
00pa30BaTeNIbHBIX MPOrpaMM, 00ECIIEUUTh YIIyOIEHHOE U3yUYeHHE T€OMETPUH KaK COCTaBIISIOIIEH
ydeOHoro npenmera «MaTeMaTHKa;

MOJrOTOBUTh OOYyYarOIUXCAd K MPOJOJDKEHUIO M3YYEHUs MaTeMaTHKU C Y4€TOM BBIOOpa
Oymymie mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXIy OOmUM W TpodeccHOHATBHBIM
o0pazoBaHHEM.

Ha uzydenue yueOHoro kypca «['eomeTpusi» Ha yrinyonéHHoM ypoBHe oTBoauTCcs 204 yaca: B
10 kiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102 gaca (3 yaca B Henemio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TTOHATHS CTepeoMeTpur. Touka, mpsMasi, TNIOCKOCTh, IPOCTPaHCTBO. [loHsTHE 00
AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUN: AaKCUOMBI CTEPEOMETPHUU U CIIECIACTBUS U3 HUX.

B3anMHOe pacronoxeHue NpsMBIX B IPOCTPAHCTBE: IMEPECEKAIOIINECs, MapauUICIbHbIE U
CKpeluBamomuecs npsmele. [IpusHakn ckpemmBaromuxcs npsmbix. [lapamiensHOCTs NpAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE: IApPAJUICIIBHBIE IPsAMbIE B IPOCTPAHCTBE, MApAJICIBHOCTh TPEX
IIPSAMBIX, MTAPAJUIEIbHOCTD NMPSAMON U INIOCKOCTH. [lapaiienpsHoe M LEHTpaabHOE NIPOECKTUPOBAHMUE,
n3o0paxxenue Guryp. OCHOBHbIE CBOMCTBA MapaljiesIbHOro NMpoeKTupoBaHus. M3o0paxkenue Guryp
B IapajuIeJIbHOM IPOEKUUHU. YTJbl C COHAIPABICHHBIMH CTOPOHAMHM, YIOJI MEXKIY NPSAMBIMHA B
npoctpancTBe. [lapamienbHOCTh MIIOCKOCTEN: MapajuleabHbIe INIOCKOCTH, CBOMCTBA MapaJlIeIbHBIX
iockoctell. [IpocTeiinme mpocTpaHCTBEHHbIE (GUTYPBI HA MIIOCKOCTU: TETPa’JIp, Mapajuiesenune],
MMOCTPOEHUE CECUECHUM.

IleprieHIUKYIAPHOCTD MPSIMOW U INIOCKOCTH: MEPIEHIUKYIIPHBIE NIPSAMBIE B IIPOCTPAHCTBE,
IpsIMBIE MApAJJIC/IbHBIE U NEPHEHAMKYJSAPHBIE K IUIOCKOCTH, IPU3HAK IMEPIECHIUKYIAPHOCTH
OpsIMOM M TUIOCKOCTH, TeOopeMa O NpSAMON MNEepHEeHAUKYISIPHON IIOCKOCTH. OpTOroHanbHOE
IIpoeKTHpoBaHue. [IepleHIuKyIIsIp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH 0 INIOCKOCTH, PACCTOSHUE
OT MPSIMOHM 0 TUIOCKOCTH, MPOEKIHs (UTYyphl HA IIOCKOCTh. [leprneHauKynsapHOCTh TIOCKOCTEH:
MIPU3HAK NEPIEHANKYIIPHOCTH IBYX IUIOCKOCTEN. Teopema 0 TpEX MepneHuKyIsIpax.

VYTIubl B IPOCTPAHCTBE: YIOJ MEXAY MPSAMOW U IUIOCKOCTBIO, ABYTPAHHBIM yroJl, JIMHEWHBIN
yroJl JBYTrpaHHOro yria. TpéXrpaHHbli W MHOrorpaHHble yribl. CBOICTBa IUIOCKUX YIJIOB
MHOrorpaHHoro yriia. CBOWCTBa IUIOCKMX M JIBYIPAHHBIX YIVIOB TPEXTPAHHOTO yria. Teopemsl
KOCHHYCOB ¥ CUHYCOB U1l TPEXTPAHHOIO YIJIA.

MHOrorpaHHuKHU

Buael MHOrOrpaHHUKOB, pa3BEPTKA MHOTOrpaHHuka. [Ipusma: nN-yromapHas npusma, npsamasi u
HaKJIOHHAas IpU3Mbl, OOKOBasl M MOJIHAs OBEPXHOCTH Mpu3Mel. [lapamienenumnes, npsMoyroabHbIi
napajulesienuIe]] U ero cporcrsa. Kparyaiiiye myTd Ha IOBEPXHOCTU MHOrorpaHHuka. Teopema
Oinepa. [IpoctpancTBenHas Teopema [Iudaropa. Ilupamuna: n-yroapHas nupaMuia, NpaBuibHas U
yceuéHHas nupamubel. CBoiicTBa pédep U OOKOBBIX IpaHel MpaBUIbLHON mupaMuisl. [IpaBuibHbIC
MHOTOTPAaHHUKHU: TIpaBHJbHAs INPU3Ma W IPaBUIbHAs IUPAaMHUIA, [PABUIbHAS TPEYrojbHas
nupaMyia M TpaBWIBHBIA TeTpa’np, KyO. IlpeacraBieHne o NpaBMIIBHBIX MHOIOI'PAaHHHKAX:
OKTa’Ap, JOJAEKad AP U UKOCAIP.

Breruucienue 351eMEHTOB MHOTOTPAaHHUKOB: p&0Opa, nuaroHanw, yriel. [lmomans OokoBoi
MOBEPXHOCTHU U TOJHOM MOBEPXHOCTH MPSIMON NMPHU3MBI, IIIOIIA b OCHOBAHHI, TeopemMa 0 OOKOBOM
MOBEPXHOCTU TPsAMOM mpu3Mbl. [lnomans OGOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH IMPaBUIIbHOU
IIUPAMUJIBI, TEOPEMA O IJIOMIANN YCEYEHHONW TUPAMHU/IBI.

CuMMeTpusi B TPOCTPAHCTBE. OJEMEHTHl CUMMETPUM IPABWIBHBIX MHOI'OI'DAaHHUKOB.
CuMMeTpusi B TpPaBUJIBHOM MHOTOTPaHHHMKE: CUMMETpUs NapajuleJienunena, CHUMMETPHs
IIPaBWIBHBIX IPU3M, CHMMETPHS NPABUIIbHON MUPAMMIBI.

BexkTopbl M KOOPAMHATEI B IPOCTPAHCTBE

[loHsATHA: BEKTOpP B IIPOCTPAHCTBE, HYJEBOW BEKTOD, JJIMHA HEHYJIEBOIO BEKTOpA, BEKTOPBI
KOJUIMHEApHbIE, COHAIIPABJICHHBIE M MPOTHUBOIIOJIOKHO HAIpaBJIECHHBIE BEKTOphl. PaBeHCTBO



BEKTOpOB. JleHCTBUS C BEKTOpaMH: CJIOXEHHE W BBIYUTAHME BEKTOPOB, CYMMa HECKOJIBKHX
BEKTOpPOB, YMHO)KEHUE BeKTOpa Ha yuciio. CBOMCTBA CIOXEeHHUs BEKTOpOB. CBOWMCTBA yMHOXKEHUS
BeKTOpa Ha uucio. [loHaTne komruiaHapHble BEKTOpHL. [Ipu3Hak KOMIIIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamienenunena. Teopema O pasjoXKeHUU BEKTOpa O TpEM HEKOMIUIAHAPHBIM
BekTopaM. lIpsmoyronpHas cuctema KoopAMHAT B npocTpaHcTBe. Koopaunatel Bektopa. CBsi3b
MEX1Yy KOOpJMHAaTaMU BEKTOpa M KOOpPAMHATAMU TOYEK. YTOJl MeXay BekTopamu. CkaaspHoe
MIPOU3BEIEHNE BEKTOPOB.
11 KJIACC

Tena Bpamenus

[TonsTHs: UMAMHApPUYECKAas TOBEPXHOCTh, KOHHYECKass IOBEPXHOCTh, cepuueckas
MMOBEPXHOCTh, 00pa3yromue MmoBepxHocTei. Tena BpaleHus: MWIMHIP, KOHYC, YCEYEHHBIM KOHYC,
cdepa, map. BzaumnHoe pacnonoxkeHue chepbl U IUIOCKOCTH, KacaTelbHas IJIOCKOCTb K cdepe.
N300pakeHre Te BpallleHus Ha II0CKOCcTH. Pa3BépTka munmuHapa u Konyca. CumMerpus cdepsl u
miapa.

OO0BéMm. OcHoBHBIE cBoiicTBAa 00BEMOB Tei. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napaienenunena u cienctsus u3 He€. OO0BEM NpsAMONM M HAKIOHHOW MPU3MBI, LUIUHIpA,
nupaMuibl 1 KoHyca. OObEM I1apa U MapoBOT0 CETMEHTA.

KomOunanuu Ten BpalieHuss W MHOTOrpaHHMKOB. Ilpm3ma, BoHMcaHHass B LWJIMHAD,
onucaHHas okoso uwinHiapa. [lepecedenue chepsl u mapa ¢ miockocteto. Kacanue mapa u chepbl
MI0CKOCThIO. [lOHSATHE MHOTOrpaHHUKA, OMUCAHHOTO OKOJO cdephl, cdepbl, BIUCAHHOW B
MHOTOT'PaHHUK WJIH TEJIO BPAILEHUS.

[Inomane MOBEPXHOCTH LWIMHJIpa, KOHyca, miom@aab chepsl u e€ yacreid. [logobue B
npoctpaHcTBe.  OTHomIeHHWEe  00BEMOB, IUIOHIAJell  MOBEpPXHOCTEH  MOAOOHBIX  uryp.
[IpeoOpa3oBanue mnoa00us, TOMOTETHsA. PemieHume 3amad Ha IUIOCKOCTH C HCIHOJIB30BAHUEM
CTEPEOMETPUUYECKUX METOJIOB.

IlocTpoeHne ceyeHnii MHOTOTPaHHUKOB U TEJl BpPAlllEHUs: CEUYEHUs IWINHApPA (apajuieabHO
U TEPIEHIUKYISIPHO OCH), CEUeHHUs KOHyca (MapajuieibHble OCHOBAaHUIO M IPOXOJAIIUE uepe3
BEpIINHY), CEYEHMS IIapa, METOJbl MOCTPOCHHS] CEUEHUH: METOJ CIIeZIOB, METOJl BHYTPEHHETO
IIPOEKTUPOBAHMS, METO/I IEPEHOCA CEKYIIEH MITOCKOCTH.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

BekTopbl B mpoctpancTBe. Onepauuu HajJ BEKTOpaMU. BeKTOpHOE YMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOPHOrO YMHOXeHUs. IIpsMoyronpHas cucTeMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunatsl Bektopa. Pasznokenue Bektopa mo 6aszucy. KoopanHaTHO-BEKTOPHBI METOH IpH
pELIEHNN T€OMETPUUYECKUX 3a/1ay.

J/BUKeHNs B IPOCTPaHCTBe

JIBrxenus: mpoctpancTBa. OtodpakeHus. JIBuKeHUsT U paBeHCTBO Guryp. OOIIMe CBOMCTBA
JBIOKEHUN. BHIBI NBMKCHMI: MAapajuIeNIbHBIA IIEPEHOC, LEHTpalbHAasi CUMMETpHUsA, 3€pKajbHas
CUMMETpHUS, TOBOPOT BOKPYT mpsimoii. [IpeoOpazoBanus nomodus. [Ipsimas u cdepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «'EOMETPUS»
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJHETO OBIIETO OBPA3OBAHMUS

JIMYHOCTHBIE PE3YJIbTATHI

1) rpaxxnanckoe BOCIMTAHUE:

c(OPMUPOBAHHOCTh ~ TPAXKIAHCKOM  MO3UIMU  OOy4aromierocss Kak aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOro OOIIeCTBa, TMPENCTABICHHE O MATEeMAaTHYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHHMH, TMpPOLEAYyp TpakIaHCKOTO 0OIIecTBa
(BBIOOpBI, OMPOCHI U JPYroe), YMEHHE B3aMMOJCHCTBOBATH C COIMAILHBIMH HHCTUTYTaMU B
COOTBETCTBUHU C UX (1)YHKIII/I$IMI/I 1 Ha3HA4YCHUEM,

2) naTpUOTHYECKOE BOCTIUTAHME:

c(OPMHPOBAHHOCTh POCCHUICKON TI'pa)TaHCKOW HMICHTUYHOCTH, YBaKEHUS K TMPOLUIOMY U
HACTOSIIIIEMY POCCUMCKOM MAaTeMaTHUKH, IIEHHOCTHOE OTHOIICHUE K JOCTHUKEHHUSIM POCCHUHUCKHX
MaTEMaTHUKOB M POCCHUICKONW MaTeMaTHUECKON MIKOJIbI, UCIIONB30BAHUE ATHX JOCTHKEHUN B IPYTHX
HayKaX, TEXHOJIOTHUSX, Cepax SIKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHHE JTYXOBHBIX IIEHHOCTEH POCCUHCKOTO Hapoaa, chOPMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUA, STUUCCKOT'O MMOBCACHH A, CBA3aHHOT'O C IPAKTUYCCKUM IMPUMCHCHHUEM I[OCTI/I)KGHI/II\/JI HAayKH
U IeSITENIbHOCTBIO YUEHOT0, OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOMYUBOTO OyIyILEro;

4) 3cTeTN4YeCKOe BOCTIMTAHUE:

9CTECTUYCCKOC OTHOIICHHE K MHPY, BKIIOYasd 3CTETUKY MAaTCMAaTUUYCCKHUX SaKOHOMepHOCTeI\/’I,
OOBEKTOB, 3aJay, pPEIICHUIl, pacCyXIeHUH, BOCHPUUMYUBOCTb K MaTEeMAaTHMYECKUM acleKTam
Pa3IMIHBIX BUJIO0B UCKYCCTBA,

5) pusnyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTh YMEHHSI IPUMEHITh MaTeMaTUYECKUE 3HAHKS B MHTEPECax 3J0pPOBOTO U
Oe3omacHoro odpasa >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO (3710pOBOE MUTAHUE,
cOaTaHCHPOBAHHBIN PEKUM 3aHITHI U OTIBIXA, pEerysipHas Gpu3ndeckas aKTHBHOCTD), (pu3ndeckoe
COBEPIICHCTBOBAHUE MIPH 3aHITHUSIX CIIOPTHBHO-03JJ0POBUTEIBHOM €A TEINBHOCTHIO;

6) TpynoBoe BociuTaHHKE:

TOTOBHOCTh K TPYAY, OCO3HAHUE LEHHOCTU TPYIONIOOWs, MHTEpPEeC K pa3lIudyHbIM cdepam
HpO(l)GCCI/IOHaHLHOI\/'I ACATCIIbHOCTH, CBA3aHHBIM C MaTeMaTUKON Hu eé MNPpUIO0KCHUAMU, YMCHHC
COBEPIIATh OCO3HAHHBIN BBIOOp OyyIIei Mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIC KU3HECHHBIC
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTUYeCKOMY OOpa3oBaHHUIO U CaMOOOpa30BaHUIO Ha
MPOTAKCHUUN Bcel JKM3HHU, TOTOBHOCTHL K AKTUBHOMY YYaCTHIO B PCHICHUH MPAKTUYCCKHUX 3aaad
MaTeMaTHYeCKON HalpaBIeHHOCTH;

7) 3K0JI0rHYecK0e BOCTIUTAHME:

C(I)OpMI/IpOBaHHOCTB 3KOJIOTHIECKON KYJIbTYPHI, IIOHUMAaHUC BIIMSIHUA COIIHUAJIBHO-
HSKOHOMHUYECKHUX MPOLECCOB Ha COCTOSIHHME MPUPOJHOM M COLMAJIbHOW Cpeibl, OCO3HAaHHE
1J100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIEM, OpUEHTAlUsl HAa IPUMEHEHHE MaTeMaTH4YECKUX
3HaHUU AJIS pelIeHus 3aad B 00J1acTH OKpYKarollel Cpebl, TUIaHUPOBAHNUE TOCTYIKOB U OLEHKU
UX BO3MOXHBIX MMOCJECTBUHN Il OKPY>KAIOIICH CPeIbl;

8) HneHHOCTH HAYyYHOr0 NO3HAHUSA:

c(OpPMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOILIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U OOIIECTBEHHON MPaKTUKU, TOHUMaHNE MaTeMaTUYECKOW HayKU Kak c(epbl YeI0BEeYECKOM



JACATCIIBHOCTH, OTAaIlOB eé PAa3BUTHA U 3HAYMMOCTHU OJId pa3BUTUA HUBUIIU3AlUH, OBJIAJCHUC A3BIKOM
MaTeMaTUKH M MaTeMaTHYEeCKOU KyanypOﬁ KaK CpCIACTBOM IIO3HAHHA MHpPA, T'OTOBHOCTH
OCYHICCTBIIATL ITPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTE HHAUBUYAJIBHO U B T'PYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTe/1bHBIC YHHBEPCAIbHBIE YYeOHbIe 1eHCTBUSA

ba3oBble Jiornyeckue 1ecTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MpPHU3HAKK MaTeMaTHYECKHUX OOBEKTOB,
MOHSITHIA, OTHOIICHUI MEXy MOHSATUSIMU, (POPMYIUPOBATH ONPEACICHUS MTOHITHI, YCTaHABITUBATh
CYIICCTBCHHBIN MPHU3HAK KIAaCCHU(PUKAIMU, OCHOBAaHUS JJIsi OOOOIICHHUS W CPaBHCHHS, KPUTCPUU
MIPOBOJIUMOIO AHAJIN3A;

BOCIIPUHUMATh, (QOPMYIHpPOBATh U TMPEOOPA3OBLIBATH CYKIACHUS: YTBEPIUTEIBHBIE U
OTpHIaTeNbHbIE, EAMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE,

BBISBJISITh MAaT€MaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTUBOpeuYus B (Gakrax,
JAHHBIX, HAOTIOJACHUSX U YTBEPKICHUAX, TIPEIaraTh KPUTSPUH JIJISl BBISIBIICHHUS 3aKOHOMEPHOCTEH
Y IPOTUBOPEUYMH;

JienaTh BBIBOABI C MCIOJBb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX W HHIYKTHUBHBIX
YMO3aKJIIOUCHHH, YMO3aKJIIOUSHHH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSATEIBHO JOKA3aTENIbCTBA MATEMATHUECKUX YTBEPKACHUN (TIPSAMBIE U OT
MPOTUBHOT0), BBICTpPAWBATh APrYMEHTALMI0, NPHUBOJAUTH NPUMEPBl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYKICHHS U BHIBOIBI;

BbIOMpaTh croco0 perneHus yueOHO# 3a7aun (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHHUS,
BBIOMpaTh HAMOOJIee TIOIXOASAIINMA C YIETOM CaMOCTOSITENIEHO BBIJCIICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTe/ibCKue AeiCTBHA:

UCIOJIb30BaTh BOIPOCH KaK HMCCIEAOBATEIbCKUNH HHCTPYMEHT IMO3HaHUSA, (OpPMYyIUPOBATH
BONIPOCH, (UKCHPYIOIIAE TPOTUBOpPEYHE, MPOOIeMy, YCTaHABIMBATH HCKOMOE W JAHHOE,
(GbopMHPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINIO, MHEHHE;

MPOBOJIUTh ~ CAMOCTOATENIbHO  CIUIAHUPOBAHHBIM ~ 3KCIIEPUMEHT,  HCCIEOBAaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTHuecKoro oOOBeKTa, SBICHUS, IPOIIECCA, BBISIBICHHUIO
3aBHUCHUMOCTEHN MeXIy 00BEKTaMU, SIBICHUSIMH, MTPOLIECCaAMU;

CaMOCTOSITENILHO (POpPMYIHpPOBaTH OOOOIIEHHS W BBIBOJBI MO PE3yJdbTaTaM IMPOBEAEHHOTO
HaAO0JIIO/IEHUs, UCCIIeIOBAaHUs, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YyJbTaTOB, BBIBOJOB U
0000111eHN;

MIPOTHO3UPOBATH BO3MOKHOE PAa3BUTHUE TPOIIECCA, @ TAKXKE BBIIBUTAThH MPEIOJIOKEHHUS O €ro
Pa3BUTUU B HOBBIX yCIIOBHSX.

Pab6ora ¢ undgopmaumeii:

BBISBJISITH JeUINTHI WH(OPMAIIUU, JTAHHBIX, HEOOXOJUMBIX JJIi OTBETa HA BOMPOC W IS
peuieHus 3a1auu;

BbIOMpaTh  MHOOPMAINMIO W3  HCTOYHUKOB  PA3IMYHBIX  THUIOB, aHAIU3UPOBATH,
CHUCTEMaTU3UPOBATh W HHTEPIPETHPOBATh HWH(GOPMAIMIO PA3JIUYHBIX BHAOB U  (opm
MIpEeACTaBICHUS;

CTPYKTYpUpPOBaTh WH(GOPMAIINIO, MPEACTABIATh €€ B Pa3NUYHBIX (popMax, WILTIOCTPUPOBATH
rpaduuecku;

OLICHUBATh HAAEKHOCTh MH(OPMALIMU MO CAMOCTOATENIHHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.



KoMmyHHKaTUBHBIE YyHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUSA

Oo0menue:

BOCIIPUHUMATh M (QOPMYITUPOBATH CYXKJCHUS B COOTBETCTBHHM C YCIOBUSIMH M IEISIMU
O6HIGHI/I$I, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTI) CBOKO TO‘-IKy 3peHI/I$[ B yCTHI)IX N TIIHNCBMCHHBIX
TEKCTax, 1aBaTh MOSICHEHHUS 10 XO/1y PEIICHUS 3a/1a4yl, KOMMEHTUPOBATh NOTy4YEeHHBIN PE3ybTarT;

B XO0JI¢ OOCYXACHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXTaeMOW TEMBbI, MPOOIEMBI,
pemaeMoﬁ 3a/layy, BBICKA3bIBATh HACHU, HAIICJICHHBIC Ha IIOHMCK pGIHGHI/IH, COITIOCTABISITH CBOU
CYXKJCHHUS C CYKICHHSIMH JIPYrUX YYaCTHUKOB AMAaliora, OOHapyXKHUBaTh pa3jivuue M CXOJICTBO
MO3UINH, B KOPPEKTHOH opme GOpMYyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

MPEACTABIATh PE3yJAbTaThl pENICHUs 3aJa4d, OKCIIEPUMEHTa, WCCJIEAOBAaHUS, IPOEKTA,
CaMOCTOSITENILHO BBIOMPATh (pOpMAT BBICTYIICHUS C y4&TOM 3a7ad Mpe3eHTAllMu U 0cOOeHHOCTEH
ayJIUTOPHH.

PeryisiTUBHbIE YHHBepPCAJIbHbIE YUeOHbIE AeiicTBUS

Camoopranusanus:

COCTaBIISITh IIJIaH, QJITOPUTM pEIICHUs 3aJadyd, BHIOMpaATh CIOCOO pemIeHus ¢ Y4ETOM
UMEIOIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapHaHTHI PEHICHUH ¢ Y4ETOM HOBOW MH(POPMAIINH.

CaMOKOHTPOJIb, IMOIMOHATbHBIA HHTEJLIEKT:

BJIQJICTh HABBIKAMH ITO3HABATEIIBHON PEe(IIEKCHH KaK OCO3HAHHS COBEPIIAEMBIX JICHCTBUN U
MBICJIMTEIBHBIX MPOIECCOB, UX PE3Yy/IbTATOB, BIAJACTh CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS
npoliecca U pe3yiibTara pelieHus] MaTeMaTHYeCKOn 3a1a4u;

MPEIBHJICTh TPYTHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PEIICHUW 3a7a4d, BHOCHUTH
KOPPEKTUBHI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENHCTB, JAaHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yJbTaTa LEIH M YCJIOBUSIM, OOBSICHSATh NPUYHHBI JOCTHKCHHUS
WIA HEIOCTIKEHUS Pe3yabTaTOB  JIEATEIBHOCTH, HAXOAWTh OMHOKY, J[JaBaTh  OIEHKY
PUOOPETEHHOMY OIIBITY.

CoBMecTHAas1 1eSITeILHOCTD:

MOHUMATh W HWCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBHIYAJIbHON pabOThl mpH
pelieHn y4eOHBIX 3ajad, MPHHUMATh IIeJIb COBMECTHOH JIEATEIBHOCTH, ILIAHUPOBATH
OpraHu3allii0 COBMECTHOH pabOThl, paclpeelsaTh BHIbI pabOT, JOrOBapHBATHCS, OOCYXIATh
MIPOLIECC U Pe3yNIbTaT pabOoThI, 0000IIaTh MHEHUS HECKOJIBKHX JIFOJICH;

Y4acTBOBaTh B TPYNIOBBIX (opMmax paboTel (0OCyX)acHUS, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBD» ¥ UHBIE), BBIMOIHITH CBOIO 4acTh Pa0OTHI M KOOPAHMHUPOBATH CBOU JICUCTBUS C IPYTUMHU
9qJICHaMHd KOMAaHJIbl, OIEHUBATh KAa4eCTBO CBOCTO BKJIAJa B OOIIMHA TPOIAYKT IO KPUTCPHUSIM,
c(OpPMYIIMPOBaHHBIM YYaCTHUKAMU B3aUMOJCHCTBUSI.

MNPEAMETHBIE PE3YJIBTATHI

K xoniy 10 kiaacca o0ydarommiicss HAyYUTCS

L4 CBO60,£[HO OIICpHUPOBATH OCHOBHBIMH IOHATUAMU CTCPCOMCTPHUU MPU PCHICHUU 3aad U
MIPOBEJICHUU MaTEeMAaTUYECKUX PACCYXKIICHUH;

¢ [PUMCHATH aKCUOMBI CTCPCOMCTPUHU U CICACTBHUA U3 HUX IIPU PCIICHHUU I'COMECTPUUCCKHUX
3aj1ay;



KJ1accu(UUIUpPOBaTh B3aUMHOE PACIIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE, IJIOCKOCTEN B
MIPOCTPAHCTBE, MPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO OTIEPHPOBATH TOHSATHSIMH, CBS3aHHBIMH C YIJaMH B TMPOCTPAHCTBE: MEXKIY
NPSIMBIMH B IPOCTPAHCTBE, MEXKAY NMPSIMOMN U MJIOCKOCTHIO;

CcBOOOJIHO ONEPHPOBATH MOHATHIMH, CBSI3aHHBIMHM C MHOTOI'paHHUKAMH;

CBOOOJTHO pacro3HaBaTb OCHOBHBIE BHJbI MHOTOTPAHHUKOB (IIpHU3Ma, MHpaMHIa,
MPSIMOYTOJIBHBIN TTapasuIeenuIe1, Ky0);

KJ1accu(pUIPOBaTh MHOTOTPAHHUKH, BEIOUPAst OCHOBaHMS JJIs KIacCU(UKAIIH;
CBOOOJIHO ONEpUPOBaTh TMOHATHSAMM, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IJIOCKOCTBIO;

BBINOJIHATH MapajulelbHOE, LIEHTPaIbHOE U OPTOIOHAIBHOE MPOEKTUpOBaHHE (UIYp Ha
TUTOCKOCTB, BBITIOTHATH N300pakeHHs (PUTYp Ha MIIOCKOCTH;

CTPOUTH CEUYEHHS MHOTOTPAHHUKOB DPA3TUYHBIMU METOJIAaMU, BBINOJHATH (BBIHOCHBIC)
IJIOCKHME YEPTEXKH U3 PUCYHKOB MTPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIYMCIATh  IUIOUIAJM  TOBEPXHOCTEH  MHOTOTPaHHUKOB  (MpH3Ma, I[UPaMUAA),
F€OMETPUUECKHX TeJl C MPUMEHEHUEM popMyT;

CBOOOJIHO OINEpPHPOBATh TMOHATHSAMM: CUMMETpPHS B HPOCTPAHCTBE, ILEHTP, OCb U
TUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M TNIOCKOCTh CHMMETPUU (PHUTYPHI;

CBOOOJIHO ONEPUPOBATh MOHATHAMH, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpAMHATaM B
MIPOCTPAHCTBE;

BBINOJIHATH JIEHCTBUS HAJl BEKTOPaAMHU;

pemath 3ajayd Ha JOKAa3aTelIbCTBO MaTeMaTHMYECKUX OTHOIIEHHH U HaXOXJIEHUE
TreOMETPUYECKUX BEJTMUMH, TPUMEHSS N3BECTHBIE METOIbI IIPU PEIIEHUN MaTEMAaTUYECKHX
3a/1a4 MOBBIILIEHHOTO U BHICOKOI'O YPOBHS CII0KHOCTH;

NPUMEHATh NPOCTEHIINE MPOrpaMMHbBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI TIPH PEUICHUN CTEPEOMETPUYCCKUX 3a]1aY;

U3BJICKaTh, IPEOOPA30BbIBATh U MHTEPIPETUPOBATH MHPOPMALIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPUIECKUX (pUTypax, MpeCTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

MPUMEHATh MOJTYYEeHHbIE 3HAHUS HA MPAKTHUKE: CPABHUBATH U aHAIM3MPOBATH pPeasibHbIC
CUTYalllH, IPUMEHATH U3YUCHHBIC TIOHSATHS B IPOIIECCE TIOMCKA PEIICHUS] MATEMaTHYECKH
chOpMyIHpPOBaHHONW MpPOOJIEMBl, MOJEIUPOBaTh peajbHblE CHUTyallud Ha S3bIKE
IFE€OMETPHUH, HUCCIIEOBATh MOCTPOECHHBIE MOJEIN C HCIOJBb30BAaHUEM TIE€OMETPUUYECKUX
NOHATUI M TeopeM, ammapara ajreOpbl, pelaTbh MPAKTUYECKHE 3aJaud, CBA3aHHbBIE C
HaXO0XXJICHHUEM T'€OMETPUUYECKUX BEIUYHH;

WUMEThH TMPEJICTABICHUSI 00 OCHOBHBIX JTarax pa3BUTHS T€OMETPUU KaK COCTAaBHOW YacTH
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

K konny 11 knacca oOyyarouiuiicst Hay4uTcs:

CBOOOJTHO ONEPUPOBATh TOHSATHSIMH, CBSI3aHHBIMU C HWIMHIAPUYECKOH, KOHUYECKOW W
chepudecKkoi TOBEPXHOCTIMH, OOBSICHATH CITOCOOBI TTOTyICHHS;

ONIEPHPOBATH TOHSTUSMH, CBS3aHHBIMU C TEJIAMH BpAICHUS: IWINHAPOM, KOHYCOM,
chepoit u mapowm;

pacno3HaBaTh Teja BpalleHus (IWIMHApP, KOHYC, cepa U map) U OOBSICHITH CIIOCOOBI
TIOJTYYEHUS TEJT BPAIICHUS;

KJ1acCH(HUIMPOBATh B3aMMHOE PACIIOJIOKEHHE C(HEPBI U TUIOCKOCTH;



BBIYUCIIATH BETMYMHBI DJIEMEHTOB MHOTOTPAaHHHUKOB ¥ TEJI BpaIleHusl, 00BEMBI M TIIOIIA TN
MOBEPXHOCTEH MHOTOTPAHHUKOB U TeJl BPALICHUs, TEOMETPUUYECKHUX TEJ C MPUMEHEHUEM
(opmyu;

CBOOOJIHO OINEPHUPOBATH MOHATUAMH, CBA3aHHBIMM C KOMOMHALMSAMHU TN BpALCHUS U
MHOTOTPaHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIA B cdepy W ONMUCAHHBIA OKOJIO chepsl,
cdepa, BIMCAaHHAs] B MHOIOI'PAaHHUK WUJIH TEJIO BpAIEHUS;

BBIYKCIISITH COOTHOIICHUSI MEXAY IUIOMAASIMH TOBEPXHOCTEH M 00BEMaMHU IMOJTOOHBIX
TeJI;

n300pakaTh M3y4daemble (UTYpBL, BBITOIHATH (BBIHOCHBIC) IUIOCKHE YEPTEKH U3
PUCYHKOB NPOCTBIX OOBEMHBIX (DUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh CE€UYEHHUS Tell
BpaIlleHHS;

U3BJIEKaTh, MHTEPIIPETUPOBATh U MPEOOPa30BbIBATE HH(POPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX (purypax, npeCcTaBICHHYIO Ha YepTeKax U pUCYHKaX;

CBOOOJIHO ONEPHPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH OTEpaIX HaJl BEKTOPaMH;

3aJ1aBaTh IUIOCKOCTh YPAaBHEHUEM B JICKapTOBOM CHCTEME KOOPMHAT;

pelmaTh TIeOMETPUYECKHE 3aJaud Ha BBIUMCIEHUE YIJIOB MEXIy MpSIMBIMH U
IUIOCKOCTSIMU, BBIYMCIICHHUE PACCTOSHUM OT TOYKM [0 IUIOCKOCTH, B LI€JIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METOIa TIPH PEIICHHH;

CBOOOJIHO ONEPUPOBATh MOHATHIMM, CBS3aHHBIMU C JIBHDKEHHEM B MPOCTPAHCTBE, 3HATh
CBOICTBA JBH)KCHUM;

BBINOJIHATh M300pa)X€HHUsT MHOTOIPAaHHUKOB M TeJl BpaLleHHs MpHU HapasiebHOM
nepeHoce, IeHTPATbHOW CHMMETPHH, 3€pKajJbHONH CHMMETpPUH, MPH IMOBOPOTE BOKPYT
MPsIMOIA, TpeoOpa3oBaHus 0100,

CTPOUTH CEUYEHUS] MHOTOTPAaHHUKOB U TEJ BPAIICHUS: CEUCHUS IMIIMH/PA (TapauIeIbHO H
NEPIEHAUKYIIIPHO OCH), CEUCHHsI KOHyca (MapajuleibHble OCHOBAHUIO M IPOXOIAIIHNE
4yepe3 BEPUIMHY), CEUEHMsI 11apa;

UCIOJb30BaTh METOJbl IOCTPOEHHUS CEUEHUIl: METOA CIIEJOB, METOJ] BHYTPEHHEro
MIPOEKTHUPOBAHMUS, METOJI IEPEHOCA CEKYIEH TITIOCKOCTH;

JIOKa3bIBaTh F€OMETPUYECKHUE YTBEPHKICHUS;

MPUMEHSATh TeOMETpUYecKne (aKThl Uil PEHMICHHs CTEPEOMETPUYECKHX — 3a/ad,
MPeNoJaraliX HECKOJIbKO IIaroB PELIeHUs, €CIM YCJIOBUS NPUMEHEHUS 3a/laHbl B
SIBHOM M HESIBHOU (opMme;

pelmiaTh 3ajaud Ha J0Ka3aTeIbCTBO MAaTEeMAaTWYECKMX OTHOIIEHWH M HaXOXKAECHHe
TeOMETPUYECKUX BEITUYNH;

NPUMEHATh MPOTPaMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI MpPHU
pEIIeHNH CTePEOMETPUUYECKHX 3a/1a4;

MPUMEHSATh NOJy4YEeHHbIE 3HAaHUS Ha MPAKTUKE: CPAaBHUBAThH, AaHAIIM3UPOBATh U OLICHUBATh
peasbHble CUTYaIluH, IPUMEHSTh M3yYCHHbIC MOHSATHUS, TEOPEMBI, CBOWCTBA B MpoIecce
[IOUCKA pELICHUs MaTeMaTU4eCKH CQHOPMYJIUPOBAHHONH MpPOOIEMbl, MOJEIUPOBAThH
peaspHble CHUTyallud Ha s3bIKe€ TE€OMETPUH, HCCIEeI0BaTh IOCTPOEHHBIE MOJENIU C
WCTIOJh30BAHUEM TE€OMETPHUECKUX TIOHSATHA M TEOpeM, ammapara ainreOpbl, peliaTh
MIPAKTUYECKHE 33]]a4H, CBSI3aHHbIE C HAXOXK/IEHUEM F€OMETPUYECKHUX BEJINYNH;



® UMETh IpeACTaBlIeHUs] 00 OCHOBHBIX ATamax pa3BUTHS F€OMETPHH KaK COCTaBHOW 4acTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
DJIeKTPOHHbIE
(uudposbie)
KonunuecTBo yacon odpa3oBaTejibHbIE
Ne HaumeHoBaHue pa3iesioB u
pecypcsbl
n/n TeM NPOrpaMMBbl
K
Beero OHTPOJILHbIE
padoThI
bubmuorexa [IOK
1 BBezeHue B CTepeoMeTpuo 23 1 https://m.edsoo.ru/7f4131ce
5 B3anmuoe pacrnonoxenue 6 1 bubmuorexa LHOK
MPSIMBIX B IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
3 TNapanieasHOCTh TIPSMBIX U o bubmmorexa LIOK
IUIOCKOCTEH B MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
[TeprieHAMKYASIPHOCTD bubnuorexa [IOK
4 HPSMBIX U IIOCKOCTEH B 25 https://m.edsoo.ru/7f4131ce
MIPOCTPAHCTBE
bu6nuorexa [IOK
5 YIu1bl 1 pacCTOSHIS 16 1 https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
6 MHororpaHHuKy 7 1 https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
7 Bekrops! B mpocTpaHCcTBe 12 https://m.edsoo.ru/7f4131ce
8 [ToBTOpenue, 06001IIeHNE U 5 5 bubmmorexa LIOK
CHCTeMaTH3AIS SHAHUI https://m.edsoo.ru/7f4131ce
OBILIEE KOJIMYECTBO YACOB 102 6

I10 IIPOTPAMME



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

11 KUIIACC

DJIeKTPOHHbIE
(undposbie)
KoanuecTBo yacoB o0pa3oBaTe/bHbIE
HaumenoBanue pasaesnoB
Ne ni/mn pecypcbl
U TeM MPOrpaMMbI
Beero KonTposabHbie
padoThI
bubmuorexa [IOK
1 AHaJTUTHYECKAs FEOMETPHS 15 1 https://m.edsoo.ru/7f4131ce
5 [ToBTOpenue, 0600IIEHNE U 15 1 bubinorexa LIOK
CHCTeMATH3ALS 3HAHMH https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
3 O6BEM MHOTOrpaHHHKA 17 1 https:/m.edsoo.ru/7f4131ce
bu6muoreka [IOK
4 Tena Bpawenus 24 1 https://m.edsoo.ru/7f4131ce
5 [Tnomaay moBepXHOCTH U 9 1 Bubmnorexa LIOK
OGBEMBI KDYTITBIX TeT https://m.edsoo.ru/7f4131ce
bubmuorexa [JOK
6 JBKenns 5 1 https:/m.edsoo.ru/7f4131ce
7 [ToBTOpenue, 0600IIEHNE U 17 5 bubinorexa LIOK
CHCTeMATH3ALS 3HAHMIL https://m.edsoo.ru/7f4131ce
OBILIEE KOJIMYECTBO YACOB 102 8

I10 IIPOTPAMME



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

IHOYPOYHOE IINTAHUPOBAHMUE
10 KUIACC

Ne
n/n

Tema ypoka

KoanuectBo
4acoB

Hdara
U3yYeHUs

OcHoBHbI€ TIpaBUiIa U300paKEHNS HAa PUCYHKE TIOCKOCTH,
NapajuIeJIbHBIX IPAMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka

[ToHsTHS CTEpeoOMeTpHUU: TOUKA, IPSIMast, INIOCKOCTb,
npocTtpaHcTBO. OCHOBHBIE IIPaBUIIa U300pAKEHUS Ha
PHUCYHKE IJIOCKOCTH, MapajlIeIbHbIX MPSAMBIX (OTPE3KOB),
CEpeAMHBI OTPE3Ka

[lonsTHs: nepecekaroumecs MIOCKOCTH, MEPECEKAIOIINECS
npsiMasi ¥ IJI0CKOCTh; OIYIIPOCTPAHCTBO

IonATHA: Mepecekaromuecs IIOCKOCTH, NEPECEKAOIINECS
IpsiMas U IJI0OCKOCTb; MOJIYIIPOCTPAHCTBO

MHororpaHHUKH, U300pa>keHUE MPOCTEUIITIX
MIPOCTPAHCTBEHHBIX (QUTYP, HECYIIECTBYIOIIUX O0BEKTOB
MHororpaHHHUKH, H300paskeHNe MPOCTEUIITHX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX 00BEKTOB

AKCHOMEI CTECPCOMETPHUH U IIEPBBIC CICACTBHUA U3 HUX

AKCHOMEI CTCPCOMETPHUH U IICPBBIC CICACTBHUA U3 HUX

AXCHUOMBI CTEPCOMETPHUH U IICPBLIC CICACTBUA U3 HUX.

CrniocoOblI 3a/1aHus MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.

O0603HaueHus NPSIMBIX U IJIOCKOCTEH

10

N3obpaxenune ceueHuil mupamMubl, Kyda U MPU3MBI,
KOTOpBIE MTPOXOAT uepe3 ux péodpa. Mzobpakenue
MepeCceUeHMs MOTYYEHHBIX IIIOCKOCTEN. PackpammmBanme
MMOCTPOEHHBIX CEYEHU PAa3HbIMU LIBETAMHU

11

N300pakenue cedeHnit mupamMuIbl, Kyda v MpU3MBbI,
KOTOpBbIE IMTPOXOAAT yepe3 ux péopa. M3obpaxenue
MepecevyeHms MOTYyYEHHBIX IJI0CKOCTe. PackpammBanne
IMOCTPOCHHBIX ceueHmi Pa3HBIMU LIBETAMU

12

N300pakenue cedeHnit mupamMuIbl, Kyda v MpU3MBbI,
KOTOpBbIE MTPOXOAAT yepe3 ux péopa. M3obpaxenue
HiepeceueHus MOJTYYCHHBIX IUIOCKOCTel. PackpammBanue
MMOCTPOCHHBIX ceueHuit Pa3HBIMU LIBETAMU

13

N300pakenne cedeHnit MupamMuIbl, Kyda v MpU3MBI,
KOTOpBbIE MTPOXOAAT yepe3 ux peéopa. M3obpaxenue
niepeceyeHus MoMy4YeHHbIX IIocKocTel. PackpammBanue
MMOCTPOCHHBIX ceueHui Pa3HBIMU LIBETAMU




14

MeToa creioB i MOCTPOSHUS CEUSHUN

15

16

Merton cnenoB s mocTpoeHus ceueHuil. CBoicTBa
MepeCceUYCHUI MPSAMBIX U TJIOCKOCTEH
Merton ciienoB aJist mocTpoeHust ceueHuid. CBoicTBa
IIEPECEYECHUM NPAMBIX U INIOCKOCTEN

17

[TocTpoenue ceuenuii B mupamuze, Kyoe Mo TpEM TOUKaM Ha
pEbpax. Co3anue BRIHOCHBIX YEPTEKEH U 3aMKCh [1aroB
MOCTPOCHUS

18

[loctpoenue ceuenuii B nupamujie, Kyoe o TpéM TOUKaM Ha
péopax. Co3aHre BEIHOCHBIX YEPTEXKEH U 3aIUCh LI1aroB
IIOCTPOEHUS

19

[TocTpoenue ceuenuit B mupamuse, Kyoe 1o TpéM ToUKaM Ha
pé6pax. Co3maHune BEIHOCHBIX YEPTEKEH U 3aUCh I1aroB
MOCTPOEHUS

20

[TocTpoeHue ceueHuii B mupamuie, Kyoe mo TpéM TouKaMm Ha
pé6pax. Co3maHue BEIHOCHBIX YEPTEKEH M 3aITUCH I1aroB
MOCTPOCHUS

21

IToBrOpenue mianuMmeTpun: Teopema 0 MPONOPLUUOHAIBHBIX
orpeskax. [Togobue TpeyronrsHIKOB

22

IToBTOopenue mianumerpun: Teopema Menenas. PacueTsi B
CEUECHUSIX Ha BRIHOCHBIX uepTexax. Mctopus pa3BuTus
TJIAHUMETPHUH U CTEPEOMETPUH

23

KonTtponbHas pabota "Axcrnomsl ctepeomerpun. Ceuenuns"

24

B3anmMHoe pacnosioxkeHue OpsiIMbIX B TPOCTPAHCTBE.
CxpemuBaromuecs npsimbie. [Ipu3Haku CKpeImrBarOIIMXCs
npsaMbIx. [lapamiensHblie npsMbIe B IPOCTPAHCTBE

25

Teopema 0 CylEeCTBOBaHUU U €IMHCTBEHHOCTH IIPSIMOM
NapajuleJIbHOM JaHHOU MPSAMOM, IPOXOIAIIECH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIekKalel Ha JaHHOU npsaMoil. JlemMma o
IIEPECEUCHUH NTapAJIENBHBIX IMIPSIMBIX INIOCKOCTBIO

26

[TapamnenbHOCTH Tpex NMpsMbIX. Teopema o TpEX
NapajuleIbHbIX MPSAMBIX. Teopema O CKpelUBarOIIUXCs
MPSIMBIX

27

[TapannensHoe npoexkTupoBaHue. OCHOBHBIE CBOMCTBA
NapajuIesIbHOTO MPOEKTUpoBaHus. M300pakeHne pa3HbIx
¢uryp B nmapayuienbHON NPOEKIUN

28

LlenTpanbHast MPOEKIMs. YTOJ C COHAPABICHHBIMU
CTOPOHAMHU. YTOJ MEXKAY NPSIMBIMHU

29

3agauy Ha JOKA3aTeIbCTBO U UCCIIEOBAHNE, CBSI3aHHBIE C
PAacCIIONIOKEHUEM IIPSIMBIX B IIPOCTPAHCTBE




30

[TonsiTHA: MapanienbHOCTh MPSMOM U TNIOCKOCTHU B
npoctpancte. [Ipru3Hak mapanieabHOCTH IPIMON U
mockocTi. CBOMCTBA MapaNICILHOCTU MPSIMOUN 1
INIOCKOCTH

31

I'eomeTpuueckue 3aaun Ha BIYUCIICHUE U JIOKA3aTEIbCTBO,
CBSI3aHHBIE C MAPAJIEIBHOCTHIO MPSIMBIX U MJIOCKOCTEN B
MIPOCTPAHCTBE

32

IlocTpoenune ceuenus1, TPOXOASILEro Yepe3 JaHHYIO NPSIMYIO
Ha 4epTeKe U NapajlIeIbHOTO Apyrou npsamou. Pacuér
OTHOLIEHUN

33

[TapannenpHas NpoeKLHUs, IPUMEHEHUE JIIsl TOCTPOSHUS
ceueHui kyoa u mapasienenumnena. CBoicTBa
napajuieJienuneaa 1 mpu3Mbl

34

[TapamensHble uiockocTy. [Ipu3HaKky napaienbHOCTH
JBYX ITUIOCKOCTEH

35

TeopeMa o0 napasmiesbHOCTH U €JMHCTBEHHOCTHU INIOCKOCTH,
MPOXOIAIICH Yepe3 TOUKY, He MPUHAIIEKAITYIO JaHHOK
IJIOCKOCTH U CJIEJICTBUS U3 HEE

36

CBolicTBa napauIeIbHBIX INIOCKOCTEN: O MapaIeIbHOCTH
IPSIMBIX IIEPECEUEHUS IIPU NIEPECEUEHUH IBYX
MapaJuIeIbHBIX IIJIOCKOCTEN TPEThEU

37

CBoiicTBa mapaieNbHBIX MIIOCKOCTEH: 00 OTpe3kax
napajieNbHBIX MPSMBIX, 3aKIIOYEHHBIX MEXKIY
napajieIbHbIMU TIOCKOCTSIMU; O TIEPECEYEHUH MPSIMOH C
JBYMs IIapaJlJIeIbHBIMU TJIOCKOCTSIMU

38

[ToBTopenue: Teopema [Tudaropa Ha miockocTu

39

IToBTOpEHME: TPUTOHOMETPUS NIPSMOYTOJIBHOTO
TPEYroJIbHUKA

40

CaolicTBa Ky0a U IpSAMOYTOJBHOTO Mapajuieienunena

41

Bbruncnenue 1iMH OTpe3KOB B KyOe U MPSMOYTOJIbHOM
napajuiesienumnesie

42

[lepienAKyIApHOCTD NPAMOM U T10CKOCTH. [Ipr3Hak
NEePHEHAUKYJIIPHOCTH IPSIMOM U INTIOCKOCTH

43

[leprieHAMKYISAPHOCTD NPSAMOM U MIIOCKOCTH. [Ipu3Hak
NEPNCHAUKYIAPHOCTHU HpHMOﬁ U IIIIOCKOCTHU

44

Teopema 0 CylIECTBOBAHUU U €IMHCTBEHHOCTH MPSAMOMU,
MPOXOJAIICH Yepe3 TOUKY IPOCTPaHCTBA U
NEPIEeHIUKYISIPHON K IIIOCKOCTH

45

[InockocT U neprneHIUKyIApHBIE UM NPSMBIE B
MHOTOTpaHHUKAX




[TnockocTu 1 nepreHANKYISIPHBIE UM NIPSIMBIC B

46 MHOTOIpaHHUKAaX

47 [lepnienqukynsp u HakinoHHas. [loctpoeHue
NEPIEeHIUKYIIApa U3 TOYKU Ha MPSAMYIO

48 [Tepnenpukymnsap u HakiaoHHas. [loctpoenue
NepPHEeHIUKYIIApa U3 TOYKU Ha MPSMYIO

49 Teopema o TpEX mepreHAUKYIIpax (mpsiMas U oOpaTHas)

50 Teopema o TpEX mepreHAUKYIIpax (mMpsMas U oOpaTHas)

51 VYron Mexay CKpeluBatOUMMUCS MPSIMbIMU

59 [Touck nepneHANKYISAPHBIX MPSAMBIX C TOMOILBIO
NEPIEHIUKYIISAPHBIX IJIOCKOCTEN

53 OproroHaibHOE MPOSKTUPOBAHHE

54 [TocTpoenune ceuenuit Kyda, MPU3MbI, TPABUIHLHOM
MUPAMHU/JIBI C TOMOLIBI0 OPTOTOHAIBHON MPOEKIINU

55 [ocTpoenue ceuenuii kyda, IpU3Mbl, IPABUIBHOM
MIUPAMHUJIBI ¢ TOMOLIBI0 OPTOTOHAIBHOW ITPOEKIIMH

56 CummeTpus B IPOCTPAHCTBE OTHOCUTENIBHO IJIOCKOCTH.
[TnockocTH cHMMETpPHI B MHOTOTpaHHUKAX

57 [Ipr3Hak nepneHIuKyJIAPHOCTH NPSIMOM U IJIOCKOCTH KaK
CJIEJICTBUE CUMMETPUU

58 [IpaBunbpHBIE MHOTOTpaHHUKH. Pacuér pacCcTOSIHUI OT TOUKH
JI0 MJIOCKOCTHU

59 IIpaBunbHBIE MHOTOTpaHHUKU. Pac4€T pacCcTOSHUN OT TOUKU
J10 IIJIOCKOCTHU

60 CniocoObl OnyCTUTh MEPIEHANKYISPBI: CHMMETPHUSL, CIBUT
TOYKH MO MAPAIUIETbHON MPAMOI

61 CAaBur no HenapayieaIbHON MPSMOM, U3MEHEHUE PACCTOSHUI

62 KonTtponbnas padota "B3anmHoe pacrnonokeHue MpsiMbIX U
IJIOCKOCTEH B mpocTpaHcTBe"
IToBTOpEHME: Yroa MEXAy MPSAMBIMHU Ha IIIOCKOCTH,

63 TPUTOHOMETPHS B TPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEeMa
KOCHUHYCOB

64 [ToBTOpEHME: YTOI MEXKAY CKPEIMBAIOIIMMHUCS MTPSIMBIMU B
IIPOCTPAHCTBE

65 ['eomeTpuyeckre METO bl BEIUMCICHUS YTila MEXTY
MIPSIMBIMU B MHOTOT'PaHHUKAX

66 JIByrpanssblil yroa. CBOMCTBO JIMHEHHBIX YIJIOB
JIBYTPaHHOI'O yrjia

67 [lepnennukynspHele niaockoctu. CBoCTBa B3aUMHO




NEPNCHAUKYIAPHBIX IUIOCKOCTEM

[Tpu3Hak neprneHuKyIIpHOCTH TIOCKOCTEH; Teopema o

68 IPSIMOM TTepeCceveHus IBYX TUIOCKOCTEH MEePIIeHINKYJIIS PHBIX 1
TPEThEN MIIOCKOCTH

69 [IpsaMoyroibpHbIA Mapasuienenunen; Kyo; u3MepeHus, 1
CBOMCTBA NMPSMOYTOJILHOTO Napaiesienunea

70 Teopema o AraroHanu NpSAMOYroJbLHOTO Mapaieenurnena u 1
CIIEJCTBUE U3 HEE

71 CrepeomeTpruecKue U NPUKIIaIHbIE 337a4H, CBI3aHHBIE CO 1
B3aMMHBIM PACIIOJIOKEHHUEM MPSIMBIX U IJIOCKOCTH

79 [ToBTOpEHME: CKpeUIBalOLIecs MpsMble, Tapajiie/ibHbIe 1
TUTOCKOCTH B CTAHJIaPTHBIX MHOTOTPAHHUKAX
[Tapa napajienpHBIX INIOCKOCTEW HAa CKPEILUBAOIINXCS

73 MPSIMBIX, PACCTOSIHAE MEXY CKPEIIMBAOIIMMHUCS MPSIMBIMH 1
B IIPOCTBIX CUTYaIUSIX

74 PaccTosiHue OT TOYKH /10 TIIOCKOCTH, PACCTOSTHUE OT MPSIMOI 1
J10 MJIOCKOCTHU

75 Brruncnenue paccTosTHH MeXy CKPEIUBaAIOIIUMUCS 1
MPSIMBIMU C TIOMOILBIO NTEPIEHAUKYIISIPHOM III0OCKOCTH
TpéxrpaHHbIid yroi, HepaBEHCTBA IS TPEXTPAHHBIX YTJIOB.

76 Teopema [1udaropa, TeopemMbl KOCHHYCOB U CHHYCOB JIJIsI 1
TPEXTPAHHOTO yTiia

77 DOneMeHTHI cheprUUeCcKOi TeOMETPUH: Te01e3NUEeCKHUE JTHNHUH 1
Ha 3emJie

78 KonTponbnas pabora "Yrisl u pacctossHus" 1

79 CuctemaTtuzanus 3HaHul "MHOTOrpaHHUK M €T0 3JIEMEHTHI" 1

80 [Tupamuna. Buasr nupamun. [IpaBunbsHas nupamuga 1

81 [Tpusma. [Ipsimas n HakIoHHasA npu3Msbl. [IpaBunibHas 1
npusma

82 [IpsimMoit napainenenunes, NpSMOyTrOJIbHBIN 1
napaiesnenumne, Kyo

83 Beinykible MHOrorpanauku. Teopema Diniepa 1

84 Boinykibie MHOTOrpanHuKHU. Teopema Ditnepa. [IpaBuibHbIe 1
U TIOJIYNIPaBWIIbHBIE MHOTOTPAHHUKH

85 KonTtponbnas padota "MHOrorpaHHUKHN" 1

86 [ToHsTHE BEKTOpa Ha TUIOCKOCTH U B IPOCTPAHCTBE 1

87 CyMMa BEKTOpOB 1

88 Pa3zHoCTh BekTOpOB 1

89 [TpaBwito mapaienenuea 1




90 YMHOKEHHE BEKTOpa Ha YHUCIIO 1
01 Paznoxenue BeKTf)pa 1o 0asucy TpéX BEKTOPOB, HE 1
JISKAIIUX B OJTHOW TUIOCKOCTH
92 CkansgpHO€E NIPOU3BENECHUE 1
93 Brrurcnenue yria Mexay BEKTOpaMU B IPOCTPAHCTBE 1
9 [Ipocreiimye 3a1auu ¢ BEKTOpaMHU 1
95 [Ipocreiimye 3a1a4u ¢ BEKTOpaMHU 1
96 [Ipocreiimme 3a/1aun ¢ BEKTOpaMU 1
97 [TpocTeiimme 3aga4n ¢ BEKTOPAMH 1
98 O0o001eHre 1 cucTeMaTU3anus 3HAaHAN 1
99 O0600meHre 1 cucTeMaTu3anus 3HaHAN 1
100 Hrorosast kKoHTpoOJIbHAS paboTa 1
101 Hrorosast kKoHTpOJbHAS paboTa 1
102 O0001IeHNnEe U cUCTEMATH3AIUS 3HAHUI 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KUIIACC

aTa
Ne ni/m Tema ypoka KounyecTBo A
HU3y4YeHHUs
4acos

1 [ToBTOpenue Tembl "KoopanHaThl BEKTOpa Ha IMIIOCKOCTU U 1

B IIpocTpaHcTBe"
n n

2 [ToBTOpenne Temsl "CkansspHOE MPOU3BEACHUE BEKTOPOB 1

3 [ToBTOopenue Temsbl "Bbluncienue yria Mexay BeKTOpaMu 1
B NpocTpaHCcTBE"

4 [loBTOpeHue Tembl "YpaBHEHHE MPSMON, IPOXOAIIEH 1
yepes3 JBe TOUKHU"

5 YpaBHEHME IJIOCKOCTH, HOPMaJlb, YPABHEHHUE INIOCKOCTHU B 1
OTpe3Kax

5 YpaBHEHME IJIOCKOCTH, HOPMaJlb, ypaBHEHUE IJIOCKOCTH B 1
oTpe3Kax
BekropHoe nmpousseeHne 1
JInHeliHbIe HEPABEHCTBA, JIMHEMHOE POrpaMMHUPOBaHUE 1
JInHeliHbIE HEPABEHCTBA, JIMHEMHOE POrpaMMHUPOBaHUE 1

10 AHanuTHYeCKHe METO/IbI pacuéra yriia Mex1y MpsIMbIMU B 1
MHOTOTpaHHUKAX

11 AHaNIUTHYECKHE METO/IbI pacuéra yriia Mexmuy 1
IUIOCKOCTSIMU B MHOTOTPaHHUKAX

12 ®dopmyia pacCTOSHUS OT TOUKH J0 INIOCKOCTH B 1
KOOpAMHATax

13 Haxosxnenne paccTostHU# OT TOYKH /10 TIOCKOCTH B KyOe 1

14 HaxoxneHnue paccTossHui OT TOYKH 10 IUNIOCKOCTH B 1
NpaBUIBHOM MupaMue

15 KonTtponbnas pabota "Ananutiuueckas reomeTpus”

16 CeueHust MHOTOTPaHHUKOB: CTaH/IapTHBIE MHOTOTPAaHHUKHU 1

17 CeueHust MHOTOTPaHHUKOB: METO/ CJIEI0B 1

18 CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE INIOCKOCTH, 1
[EpPEeCcEeUCHUs MPSMBIX U IUIOCKOCTEN

19 [TapannenbHble IpsMBbIE U ITIOCKOCTH: NTApaJlJIC/IbHbIE 1
CEUYCHHUS

20 [TapannenbHble NpsMBbIE U MJIOCKOCTU: PACYET OTHOLIEHUN 1

21 [lapanenbHble NPsIMbIE U INIOCKOCTH: YTJIbI MEXKAY 1
CKPELUBAIOIIUMHUCS NMPSIMBIMU

99 [leprieH UKy pHBIE MIPSIMbIE U TUIOCKOCTH: CTaHAAPTHBIE 1

napsl ICPHCHAUKYIIAPHBIX IIOCKOCTEH 1 IpsAMBIX,




CUMMCTPUHU MHOTOT'PAHHUKOB

HepHCHI[I/IKYJ'IﬂpHBIC MMpAMBIC U IIJIOCKOCTH: TCOPEMA O

23 TpeX MepIeHIUKYISIpax

24 [eprienauKyNApHBIE IPSMBIE U IIIOCKOCTU: BBIYHCICHHS
JUIMH B MHOTOTpaHHUKAX

o5 [ToBTOpEHME: MIIOLIAAN MHOTOYTOJILHUKOB, (DOPMYIIBI [T
1o eH, COOOpaKeHHsI TIO00MSI

26 [loBTOpeHnue: mIo0MAaIM MHOTOYTOJIBHUKOB, (POPMYITBI AJIs
TUIOIIaIel, COOOpaKeHUs MOT00Ms

97 [ToBTOpEHME: MIIOUIAAN MHOTOYTOJIBHUKOB, (DOPMYIIBI [
TJI0IIAIeH, COOOPaKEHHSI TTO00MSI
[Tnomaay cedeHnit MHOTOTPAaHHUKOB: TUIOIIAIN

28 MOBEPXHOCTEH, pa3pe3aHus Ha 4YacTH, COOOpakEeHUS
noao0us
[Tnomaan ceyeHnii MHOTOrpaHHUKOB: TIIOIIAAN

29 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKECHUS
noao0us

30 KonTponbhas pabota "[loBTopeHne: MHOTOrpaHHUKH,
CEYEHUs1 MHOT'OI'PAHHUKOB"

31 O06BéM Tena. O6beM NPSAMOYTOIBHOTO MapalieNenuneaa

39 3anmaum 00 yaBoeHUH Kyba, o KBajapaType Kyba; o
TPUCEKLIUH yria

33 CrepeoMeTpHuecKue 3a/1a4uu, CBA3aHHbBIE C 00BEMOM
MPSIMOYTOJIBHOTO Tlapajuiesienunesia

34 [IpuxnanHble 3a1a4uu, CBsI3aHHBIE C BEIUMCIEHUEM 00bEMA
IPSMOYTOJIBHOTO MapajuiesenuIea

35 O0BEM psIMON TIPU3MBI

36 CrepeoMeTpHuecKHe 3a/1auu, CBI3aHHbBIE C BHIYHCICHUEM
00BEMOB MPSAMON TPU3MBI

37 [IpuxnanHble 3aaauu, CBsI3aHHBIE ¢ 00BEMOM IPSIMON
HIPU3MBI

38 Brruncnenme 00bEMOB TEN ¢ TOMOMIBIO OMPEIeIEHHOTO
uHTerpana. O6bEM HaKJIOHHON MPU3MBbI

39 Berurcnenue 005EMOB TN ¢ TOMOIIBIO OMPEICTEHHOTO
uHTerpaia. O6bEM nupaMusl

40 ®dopmymna 00bEMa mupamuasl. OTHOIIEHHE 00BEMOB
pamMu;] C OOITUM YIIIOM

41 ®opmyna 06bpéMa upamubel. OTHOIIEHHE 00BEMOB
nUpamMus ¢ 00IIUM YTIIOM

42 CrepeoMeTpHrueckue 3a/1auu, CBA3aHHbIE C 00bEMaMU




HAKJIOHHOM TIPpHU3MBbI

CTCpGOMeTpI/I‘{CCKI/IC 3aJa4yu, CBA3aHHBIC C 00BEéMaMHu

43
TUPaAMUJIBI

44 [puknaaneie 3anaun o Teme "OO0bEMBI TeN", CBA3aHHBIE C
00BEMOM HAKIIOHHOW MTPU3MBI

45 [Tpuknagaeie 3agaun 1o Teme "OO0BEMBI TeN", CBA3aHHBIC C
00BbEMOM MUPAMU/TBI

46 [Ipumenenne 00bEMOB. BrlunciieHne paccTosiHus 10
IUIOCKOCTH

47 KonTtpomnsnas padora "O6béM MHOTOrpaHHHUKA"

48 [{unuHapuyeckas HOBEPXHOCTh, 00pa3yrolye
LWIMHIPUYECKON TOBEPXHOCTU

49 Humnaap. [psamoit kpyrosoi nunusap. Ilnomans
MOBEPXHOCTH LIMIMHIpPA

50 Konnueckas moBepxHOCTb, 00pa3yrolue KOHNIECKON
nosepxHoctu. Konyc

51 CeueHnue KoHYyca INIOCKOCTBIO, TapaJIIeIbHON MIII0OCKOCTH
OCHOBaHUsA

59 Yceu€nnsiii konyc. M300pakeHre KOHYCOB U YCEUEHHBIX
KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH
KOHYycCa

54 [Tnomaab 60KOBOM MOBEPXHOCTHU U MOJHOW NOBEPXHOCTH
KOHyca

55 CrepeoMeTpruecKue 3a/1a4u Ha JOKa3aTeIbCTBO U
BBIUNCJIEHHE, IOCTPOCHUEM CEYEHUN LIMIIMHIPA, KOHYyCa

56 CrepeomeTpHuecKHue 3a/1a4ui Ha JOKA3aTeNbCTBO U
BBIUMCJIEHHE, TIOCTPOCHUEM CEYCHUI MIMHpA, KOHYyCa

57 [TpuknanHele 3ajauu, CBA3aHHBIE C [IUIMHIPOM

58 [TpuknanHele 3aauu, CBA3aHHbIE C [IUIMHIPOM

59 Cdepa u map

60 ITepeceuenue chepsl u mapa ¢ miockoctero. Kacanue
mapa U cdepsl IIIOCKOCThI0. By u n3o0paxeHue mapa

61 [lepeceuenue cdepsl 1 mapa ¢ mwiockocTsio. Kacanue
mapa u cepsl IIOCKOCTHI0. Bun 1 n300paxenue mapa

62 VYpaenaenwue chepsl. [Tnomans chepsl u e€ gactei

63 CummeTtpusi cdepsl U mapa

64 CrepeomeTpruecKue 3a/1aun Ha JOKa3aTelnbCTBO U

BBIYHCIICHHE, CBSI3aHHBIE CO CPEepoii U IIapom,




MMOCTPOCHUCM UX CEYEHHUH MIOCKOCTHIO

CTCpGOMeTpI/I‘ICCKI/IC 3aJa4di Ha JOKa3aTCJIbCTBO U

65 BBIUMCJIEHHE, CBA3aHHbIE CO c(epoil U mapom,
MOCTPOCHUEM UX CEYCHHH IIIOCKOCTHIO

66 [Tpuknagaeie 3a1a91, CBSI3aHHBIE CO cepoil u mapom

67 [ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH, BHIYUCIICHUS B
OKPYXHOCTH, CTaHJJapPTHBIEC MOA00MS

68 Pazmunbie KOMOWHAIIMY TEJT BPAIICHUS U
MHOTOTPaHHUKOB

69 3amaun o Teme "Tena ¥ MOBepXHOCTH BpameHus"

70 3agauu o TeMe "Tena u MOBEepXHOCTH BpalleHus"

71 KonTponbhast pabora "Tena u mnoBepXHOCTH BpalieHus "

7 O0BEM muuHapa. Teopema 06 00BEME PSIMOTO
WIHH]IPA

73 Brrurcnenue 005EMOB TN ¢ TOMOIIBIO OMPEIeIEHHOTO
uHTerpana. O6bpEM KoHyca

74 [Tnomaau 60KOBOM U MOTHON MOBEPXHOCTH KOHYCA

75 CrepeoMeTpHYCCKHE 33]JIa9H, CBSI3aHHBIC C BBIYHCICHUEM
00BEMOB IIJIUH]IPA, KOHYCa

76 [Mpuxnanseie 3aaauu o Teme "OOBEMBI U TIIOMIAAN
noBepXHocTeN Ten"
O06BEM mapa u mapoBoro cekropa. Teopema 06 00BEME

77 mapa. [Inomans cheprr. CTepeomeTpruyeckue 3aaauu,
CBsI3aHHBIE C BBIYUCIICHHEM 00BEMOB I1apa, IapoBOTro
CErMeHTa U IapoBOT0 CEKTOpa
[Tpuknagasie 3agaun 1o Teme "OO0BEMBI TeN", CBI3aHHBIC C

78 00BEMOM 1mapa U mwiomaaeo chepsl. CooTHOMIEHUS
MEXTY TIOMIAIIMH TIOBEPXHOCTEN 1 00BhEMaMU TTOTI0OHBIX
TeN
[TonoOHble Tena B mpocTpaHcTBe. M3MeHeHne 00bEMa mpu

79 nogo6uun. CtepeoMeTpuuecKHe 3a1a4u, CBSI3aHHbBIE C
BBIYHCIICHHEM O0BEMOB TEJ U ILIOIIAIEH TOBEPXHOCTEN

80 KonTtponbnas padota "[lnomany noBepXHOCTH U 00bEMBI
KpyIJibIx Ten"

81 JBwxkenus npoctpanctBa. Otodpakenus. [[BrkeHus u
paBeHCTBO (uryp. OOmue CBOWCTBA ABUKCHHIMA
Buns! nBrkeHMit: mapaienbHbIi epeHoc, eHTpaabHas

82 CUMMETpUS, 3epKajbHasi CAMMETPHS, IIOBOPOT BOKPYT
MPAMO

83 [TpeobpazoBanus nmonobus. [Ipsmas u chepa Ditnepa




84

FCOMCTpI/I‘IeCKI/Ie 3a/la4i Ha IPUMCHCHUC IBUKXCHUA

85

KontponbHas pabota "BekxTopsl B mpocTpaHcTBe"

86

Ob6o6matomiee nopropeHue 11 moHsATHI 1 METOJIOB Kypca
reometrpun 10—11 knaccoB, cucremaTuzanus 3HaAHU:
"IlapamienbHOCTh MPSIMBIX U IJIOCKOCTEN B IpOCTpaHcTBE"

87

O6o6mmaroniee moBTopeHue 11 MOHATHI U METOZOB Kypca
reometpun 10—11 kmaccoB, cuctemMaTu3aiys 3HAHHIA:
"BekTopsl B mpocTpaHcTBE"

88

O6o6maromniee moBTopeHue 11 MOHATHIT 1 METOIOB Kypca
reometpun 10—11 kaccos, cuctemMaTu3anus 3HAHUM:
"BekTopsl B IpocTpaHcTBE"

89

O6o06maromniee moBTopeHue 11 MOHATHI 1 METOJIOB Kypca
reometpun 10—11 kaccoB, cucTemMaTH3anys 3HAHUH:
"O6beM MHOTOrpaHHuKa"

90

91

Ob6o6maromiee nosroperue 11 moHsTHi 1 METOJOB Kypca
reometrpun 10—11 knaccoB, cuctemaTu3anus 3HAHUM:
"OO6BeM MHOTOTpaHHHUKA"

O6o06maromniee moBTopeHue 11 MoHATHIT 1 METOIOB Kypca
reomeTpun 10—11 kiaccoB, cucremMaTu3anus 3HAaHUM:
"[Tnommanu MOBEpXHOCTH U 00BEMBI KPYTIIBIX Ted"

92

O6o06maromniee moBropeHue 11 MOHATHI 1 METOJIOB Kypca
reometpun 10—11 kaccoB, cuctemMaTuszanys 3HAaHUM:
"Tlnomaay MOBEPXHOCTU U OOBEMBI KPYTIIBIX TN

93

Hrorosast koHTpoIbHAs paboTa

94

HtoroBast KOHTpoJIbHAs paboTa

95

[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIUS 3HAHUM

96

Hctopus pa3BuTHs CTEPEOMETPUU KaK HAYKHU U €€ POJIb B
pPa3BUTUU COBPEMEHHBIX HHXKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

97

HcTopus pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€ poib B
Pa3BUTHH COBPEMEHHBIX MHXCHEPHBIX M KOMITBIOTEPHBIX
TEXHOJIOTUH

98

Hcropust pa3sBuTHs cTepeOMETPUM KaK HAyKU U €€ POJIb B
Pa3BUTHHU COBPEMEHHBIX UHKECHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT U

99

Hcrtopus pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ pOJib B
Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUU

100

HcTopus pa3BUTHS CTEPEOMETPHH KaK HAyKU U €€ poJib B
Pa3BUTHUU COBPEMEHHBIX WHKEHEPHBIX M KOMITBIOTEPHBIX




TEXHOJIOTUU

HcTopust pa3BUTHS CTepeOMETPHUH KaK HayKu U €€ poJib B

101 Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX 1
TEXHOJIOTUI
Hcropust pa3BuTUs cTepeoOMETPUM KaK HAyKU U €€ poilb B
102 pa3BUTUN COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX 1
TEXHOJIOT Ui
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




MPOBEPSIEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHON TPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemMble npeiMeTHBIE Pe3yJIbLTATHI OCBOEHHSI OCHOBHOIA
NPOBEPSIEMOT0 .
o0pa3oBaTeIbHOM MPOrpaMMBbl CpeHero 001ero 00pa3oBaHus
pe3yJabTara
7 I'eomeTrpus
7.1 OmnepupoBaTh MOHIATUSMH: TOYKA, TIPSMasi, TNIOCKOCTh
79 [IpuMeHsATh aKCHOMBI CTEPEOMETPHUHM M CIEJACTBUS M3 HHUX IPH pEIICHHH
' reOMETPUYECKUX 33124
73 OmnepupoBaTh MOHITUSME: TAPAIUICIBHOCTD U TIEPIICHAUKYISIPHOCTD MPSIMBIX U
' IUIOCKOCTEH
74 KrnaccupuumpoBate B3auMHOE pACIOJNIOKEHHE NPSAMBIX M IIOCKOCTEH B
' IPOCTPAHCTBE
OmnepupoBaTh MOHATUSAMHE: IBYTPAHHBINA yTOJI, TPAaHHU ABYIPAHHOTO yIiia, pedpo
7.5 IBYTPaHHOTO yrila, JMHEHHBIA Yroil ABYTpaHHOTO Yrja, TpajycHas Mmepa
JABYTPAHHOTO YTJja
76 OmnepupoBaTh TMOHATUSMH: MHOTOIPDAHHUK, BBIMYKJIbIA M  HEBBITYKIIBIHA
' MHOT'OTPaHHHUK, JIEMEHThHI MHOTOI'PaHHUKA, IPABUIIbHBIA MHOTOTPaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHJBl MHOTOTPDAaHHUMKOB (TMHpaMujaa, MpuU3Ma,
' NPSIMOYTOJIBHBIN TTapaJulesenure], Kyo)
KrnaccupunmpoBate ~ MHOTOTpaHHHKH, BBIOHpas OCHOBaHHA  JUIf
7.8 KJacCU(pHUKAaIuK (BBITYKJIBIE M HEBBITYKJIbIE MHOTOTPAaHHUKH, TPaBHIbHbIC
MHOT'OTPaHHUKH, TIPSMbIC U HAKJIOHHBIC IPU3MBbI, TapaJlIeIeITUIC IbI)
7.9 OmneprpoBaTh MOHITUSMH: CEKYIIasi TNIOCKOCTh, CEUEHHE MHOTOTPAaHHUKOB
710 OOBSICHATh MPUHIMIBI TTOCTPOCHUS CEYCHHI MHOTOTPAHHHUKOB, HCIIOJB3Ys
' METOJ CIIEJIOB
CTpouTh CEYEHUS] MHOTOTPaHHUKOB METOJIOM CJIC/IOB, BBIIOJIHSTH (BHIHOCHBIC)
7.11 IUIOCKHE YEPTEXKH M3 PHCYHKOB INPOCTHIX OOBEMHBIX (UTYp: BUA CBEpXY,
cOOKY, CHU3Y
Pemrate 3a7aun Ha HaXOXJIEHUE TEOMETPUYECKHUX BEIWYHMH MO 00paslaM WU
aJIrOpUTMaM, TPUMEHSSI W3BECTHBIC AHAJMTUYECKUE METOMABI MPH PELICHUH
7.12 CTaHJapTHBIX MAaTEeMaTHYECKMX 3a7a4 Ha BBIUYUCICHHUE PACCTOSHHN MEXIY
IBYMSI TOYKAaMH, OT TOYKH 1O MPSIMOH, OT TOYKHIO IUIOCKOCTH, MEXIY
CKPEIINBAOIIUMHUCS TPSIMBIMH
Pemrate 3a7aun Ha HaXO0XJIEHUE T€OMETPUUYECKHUX BEJIMYMH MO 0Opaslam Hiu
7.13 aJlTOpUTMaM, TPUMEHSISI W3BECTHBIC AHATUTHYECKHE METOIbI NMpPU pPEIICHHH

CTAHAAPTHBIX MATCMAaTUYCCKHUX 3ada4 Ha BbIYUCIICHUC YIJIOB MCKAY




CKpPCIIMBAKOIIUMHUCA TPAMBIMH, MCKIAY HpﬂMOfI U IUIOCKOCTBIO, MCKAY
IUIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Boeruucnsate 00BEMBI M TUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,

7.14 nUpaMyia) ¢ TpUMEHEHHEM (QOpMyJ, BBIYMCIATH COOTHOIICHHS MEXITY
TUIOIIASIMH [TOBEPXHOCTEH, 00bEMaMH MOJJOOHBIX MHOTOTPAHHUKOB
715 OnepupoBaTh MOHATUSMH: CHMMETpUSi B NPOCTPAHCTBE, ILIEHTP, OCh U
' IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUHU (UTYPBI
W3Bnekatb, mNpeoOpa3oBBIBATE W  HMHTEPIPETUPOBATH HH(POpPMALUMIO O
7.16 MIPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (PUTYpax, IPEACTaBICHHYIO Ha YepTeKax
U PUCYHKaX
[TpumensTs reomerpuyeckue GakThl JUis PEIIEHUs] CTEPEOMETPUUECKUX 3a/1aY,
7.17 MIPEANOJIAraloMX HECKOJIBKO IIArOB PEIICHMs, €CIIA YCIOBHUs NPUMEHEHUS
3aJaHbl B ABHOH popme
718 [lpumeHsaTs  mpocTellve  NporpaMMHBIE  CpPEeICTBA U DIIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUUECKUX 3a7au
719 [lpuBoANTE TpHUMEPHl MaTEeMAaTHYECKHX 3aKOHOMEPHOCTEH B MpPHUPOAE U
' KHU3HU, paClIO3HABATh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMmeHATh MONyYeHHblE 3HAHMUS Ha TPAKTHKE: aHAJIM3UPOBATH peajibHbIE
CUTYyallUd W TMPHUMEHATh U3yUEHHbIE MOHATHUS B IPOLECCE IMOUCKA PELICHMS
MaTeMaTH4ecKu CGHOPMYIUPOBAHHON MpoOIeMbl, MOJIEIUPOBATh peajbHbIC
7.20 CUTyallud Ha $3bIKE T'€OMETPHUM, HCCIEN0BaTh IOCTPOEHHbIE MOJEIH C
WCIIOJIb30BAHUEM TE€OMETPHUYECKUX MOHATHH M TEopeM, ammapara aireOpsl,
pelaTh NpakTUYEeCKHe 3a7ayd, CBSA3aHHBIE C HaXOXKACHHUEM T€OMETPUYECKHUX
BEJIMYHMH
11 KJIACC
Kon .
IIpoBepsiemMble NpeiMeTHBIE Pe3yJIbTAThl 0CBOCHHST OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTeIbHON MPOrpaMMbl CpeIHEro 001ero 0d0pa3zoBaHus
pe3yJabTara
6 I'eomeTpus
OnepupoBaTh NOHATHAMM: IWIMHAPUYECKas IIOBEPXHOCThb, 0OOpasyrolue
6.1 LWINHAPUYECKON  MOBEPXHOCTH, LWIMHAP, KOHHUYECKAas IOBEPXHOCTh,
oOpa3ymolre KOHMYeCKON TTOBEPXHOCTH, KOHYC, chepuueckasi IOBEPXHOCTh
6.2 Pacnio3naBats Tesa BpameHus (WIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTYYEHUS TeJl BpaIlleHUs
6.4 KnaccudummpoBaTs B3aMHOE pacmoyiokeHue chephl U MIOCKOCTH
6.5 OnepupoBarh MOHATUSIMH: IIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BHICOTA

CETMCHTA, IJ_Iap0B0ﬁ CHOﬁ, OCHOBAHHC HIAPOBOI'0 CJIOA, BBICOTA IapOBOTO CJI04,




IaPOBOU CEKTOP

Berancaars 00BEMBI n iomaaun HOBerHOCTCﬁ TCII BpalllCHUs,

6.6 T€OMETPUYCCKHX TeJl C PUMEHEHUEM POpMYIT
6.7 OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BIUCAHHBIN B C()epy W OIMMCAHHBIN
' okoJio chepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK UJTU TEJIO BPAIICHUS
6.8 BbIuncnsTh COOTHOLIEHUS MEXAY IUIOIIAISIMU IMOBEPXHOCTEH U 00BbEMaMu
' MOJOOHBIX TEN
6.9 N300paxath wu3ydaembie (UTYPBI OT PYKH H C NPUMEHCHHEM IPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
6.10 BbIMOTHATE (BBIHOCHBIE) MJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
' ¢buryp: Bu11 CBepxy, COOKY, CHU3Y; CTPOUTD CEUCHUS TEJ BPAIICHHS
W3Bnekatbh, WHTEPIPETUPOBATE U  MPeoOpa3oBBIBATH HHPOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX T€OMETPUUECKHX (DUTYpaxX, MPEICTABICHHYIO Ha YepPTeiKax
U PUCYHKaX
[TpumensaTs reomerpudeckue (HakThl IJIs1 pEHICHUST CTEPEOMETPUIECKUX 3a]1ad,
6.12 MIPEIIOJIATAIONINX HECKOJIBKO IIaroB PEIICHHS, €CIH YCIOBUS TPUMEHEHUS
3aJaHbl B ABHOH popme
6.13 OmnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE
BhITIOJIHATE  TEMCTBUSL  CIIOKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB M
6.14 YMHOXEHHUSI BEKTOpa Ha YHCIO0, OOBACHATh, KAKUMU CBONCTBAMHU OHH
00J1a1aroT
6.15 [TpuMeHaTh paBUIIO MapasuieNenuneia Mpy CI0KEHHH BEKTOPOB
OnepupoBaTh MOHATHSMU: JACKAPTOBBI KOOPJIWHATHI B TIPOCTPAHCTBE, BEKTOP,
6.16 MOJYJIb BEKTOpa, PABCHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YTOJ MEXIY
' BEKTOpPAMH, CKAJIAPHOE TMPOU3BEACHHE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIUTAaHAPHBIE BEKTOPBI
Haxonuth cyMMy BEKTOPOB W MPOUM3BEICHHE BEKTOPA HA YHCIIO, YTOJ MEXKITY
6.17 BEKTOpPAMH, CKAISIPHOC TIPOM3BEICHUE, pACKIaJbIBATh BEKTOP IO JIBYM
HEKOJUTMHEAPHBIM BEKTOpaM
6.18 3agaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT
6.19 Pemate mpocteiiimmre reoMeTpuYecKHMe 3ajadyd Ha IMPUMEHEHHE BEKTOPHO-
' KOODJIMHATHOT'O METO/Ia
Pemrate 3amauM Ha JOKAa3aTEIbCTBO MATEMATHYECKMX OTHOIICHUNM U
6.20 HAaXO0XJICHHE TEeOMETPUYECKUX BEIMYUH MO o0pa3liaM WU aJropuTMaMm,
' MIPUMEHSISI U3BECTHBIE METOJIbI MPU PEIICHUU CTAHIAPTHBIX MaTEeMaTHYCCKUX
3a7a4
6.21 [IpyuMeHsATh  MpOCTEWIINE  MNPOTPAMMHBIE  CPEACTBA U BJIEKTPOHHO-
' KOMMYHHKAITHOHHBIE CHCTEMBI IIPU PEIICHHH CTEPEOMETPUUYECKUX 3a/1a4
6.22 [IpyBoAMTE MpHUMEpPHl MAaTEMAaTHYECKHUX 3aKOHOMEPHOCTCH B TMPUPOJE H

KM3HU, PACIIO3HABATH IIPOSABIICHUC 3aKOHOB I'COMETPUHN B HCKYCCTBEC




6.23

[IpumeHsATh MOJyYEHHbIE 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATh pPEalbHbIC
CUTYyallUM W NPUMEHSITh U3YyYEHHBIE MOHSTHS B IPOLIECCE MOUCKA PEIICHHS
MaTeMaTH4ecKu CGHOPMYIUPOBAHHON MpOoOIeMbl, MOIECIUPOBATH peajbHbIC
CUTyallud Ha $3bIKE T'€OMETPHUM, HCCIEN0BaTh IOCTPOCHHbIE MOJEIH C
UCIIOJIb30BAaHUEM TI'€OMETPUYECKHX IMOHATUH U TEOpeM, armapara anreopsl,
pelmaTh NpakTUYECKHUE 3aaul, CBS3AHHbBIE C HaXOXKJIEHUEM T'€OMETPUYECKUX
BEJINYUH




IMTPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 31eMEHT COAEP:KAHUS

I'eomeTpus

7.1

OcHOBHbIE MOHATHS cTepeoMeTpun. Touka, mpsmMas, INIOCKOCTh, IpocTpaHcTBO. [loHaTue
00 aKCHOMaTHYECKOM TOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUN U CIIECTBHS
U3 HUX

7.2

B3anMHoe pacnosiokeHue IpsIMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, MTApaIEIbHbIE U
cKpemuBaromuecs npsmMeie. [lapamiensHOCTs MPAMBIX M IJIOCKOCTEH B IPOCTPAHCTBE:
napaJijiesibHbIe MPsIMbIE B IPOCTPAHCTBE, MAPAILIEIbHOCTh TPEX MPSAMBIX, APAJUIEIbHOCTh
IPSIMON M IUIOCKOCTH. YTJIBIC COHAIIPaBIEHHBIMM CTOPOHAMHM, YIOJ MEXAY HPSIMBIMHU B
npoctpaHcTBe. IlapamienbHOCTh IJIOCKOCTEH: TMapajulelbHbIE IUIOCKOCTH, CBOMCTBA
napayieNnbHbIX IuockocTeil. [lpocTeiimne mpocTpaHCcTBeHHBIE (QUTYPBI Ha TIIOCKOCTHU:
TeTpa’p, KyO, mapajuiesienunea, ocTpoeHne CeueHni

7.3

[lepieHaAUKYNSAPHOCTh MPSAMOM M IUIOCKOCTH: IEPHEHAMKYISIPHbIE IpSMBIE B
IIPOCTPAHCTBE, MpPSAMBIE MapajUIENbHbIE W MNMEPHEHIUKYISAPHBIE K IIJIOCKOCTH, IPU3HAK
NEPNEHINKYJIIPHOCTH TPSAMOM M IUIOCKOCTH, TEOpeMa O MNPSAMOMl NEpNEHIUKYIIPHOU
IUIOCKOCTH. YTJbl B MPOCTPAHCTBE: YroJl MEXAY HPSIMOM U IJIOCKOCTBHIO, JIBYTpaHHBIN
YTOJI, IMHEHHBIA Yroj ABYrpaHHOro yria. [lepneHaukynsp 1 HaKJIOHHBIE: pacCTOSIHUE OT
TOYKH /10 IUIOCKOCTH, PACCTOSIHME OT MPSIMOM A0 IUIOCKOCTH, MpOeKuusi (Urypsl Ha
IUIOCKOCTh. llepneHauKyIspHOCTh IMIIOCKOCTEH: MPU3HAK MEPHNEHAMKYIIPHOCTH ABYX
mwiockocte. TeopeMa o TpEX NepneHauKyIIsIpax

7.4

[lonsTue MHOrorpaHHMKa, OCHOBHBIE€ JJIEMEHTbl MHOTOTPAaHHHUKA, BBIIYKIbIE U
HEBBIMYKJIbIE MHOTOTPaHHUKH, pa3BEpTKa MHOrorpanHuka. Ilpusma: Nn-yronapHas npusma,
ITPaHU U OCHOBAaHUS TNPHU3MBI, NpsiMasi W HAKIOHHAs NPU3MbI, OOKOBas W IOJIHAS
MOBEPXHOCTh Mpu3Mbl. [lapannenenunesn, NpsMOYroibHBIA MapaieNenune] U €ero
cBoiictBa. [lupamuga: N-yroiapHas nupamuaa, rpaHd U OCHOBaHHWE MUPAMUIbI, OOKOBAs U
MOJIHAs TOBEPXHOCTh NHUPAaMU[bL, NpPaBWIbHAsA W yCEeUEHHAs NHUpamMuaa. DJIEMEHTHI
npusMbl W nupaMuibl. [IpaBUibHbIE MHOTOIPAHHMKM: IOHSTHE IPaBHUJIBHOTO
MHOI'OTpaHHMKA, IPaBUJIbHAS MPU3Ma U IPABWIbHAS NUPAMU/A, IPABUIIbHAS TPEYTOJIbHAS
nupaMua MW TpaBWIbHBIA  TeTpa’ap, KkyO. IlpeacTtaBieHne O  MpaBHIIBHBIX
MHOT'OTPaHHUKAX: OKTa’Ap, JOAEKa’Ap U ukocasapyrue CeyeHus Mpu3Mbl U TUPAMUIBI

7.5

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEJIBHO TOYKH, NPAMOM, IUIOCKOCTH.
DneMeHTsl CAMMETPUH B IMpaMuax, napajuielenunenax, IpaBuIbHbBIX MHOTOTpaHHUKAX

7.6

Beruuciienue 31eMEeHTOB MHOTOIpaHHUKOB: pébpa, quaroHanu, yrisl. [Inomans 0okoBoi
IIOBEPXHOCTU U IOJHOM MOBEPXHOCTHU MPSMOM MPU3MBIL, IUIOIAJb OCHOBAHHUMN, TEOPEMA O
OOKOBOH IMOBEPXHOCTH TPsIMOW Tpu3MbL.  Ilmomags OOKOBOW  MOBEPXHOCTH U
IIOBEPXHOCTH MPABWIBHONW NHUPAMHUIBI, TEOpeMa O IUIOMAANd YCCYEHHOM IUPAMUBL.




[Tousitie 06 00bEMe. OOBEM MUpaMUIbI, TPU3MBI

1.7

ITomoOHbIe Tema B mpocTpaHcTBe. COOTHOIICHHS MEXIY IUIOIIAISIMHU IMOBEPXHOCTEH,
00BéMaMU TIONOOHBIX TEN

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS

I'eomerpus

6.1

[{unuHapryeckass TMOBEPXHOCTh, OOpa3yollue HUIMHIPUYECKONW IMOBEPXHOCTHU, OCh
HWIMHIPUYECKONH TMOBEepXHOCTH. LlunuHap: ocHoBaHuMS U OOKOBas MOBEPXHOCTH,
oOpa3yromas 1 0Ch, TIIOMIAb OOKOBOH U TIOJHOM MOBEPXHOCTH

6.2

Konunueckass moBepxHOCTh, 00pa3yrolie KOHMYECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHMYECKOW TmoBepxHOCTH. KOHyC: ocHOBaHMEe W BeplIMHA, oOpasyromias uU OcCh,
U101 b OOKOBOM U MOJTHOM MOBEPXHOCTH. Y Ceu€HHBIN KOHYC: 00pa3yIolye U BbICOTA,
OCHOBaHHUs U OOKOBas MOBEPXHOCTh

6.3

Codepa u map: HEHTp, pamuyc, AHaMeTp, IUIOMAJb HMOBEpXHOCTH cdepsl. B3anmmuoe
pacmonoxxeHue chepbl U INIOCKOCTH, KacaTellbHas IIIOCKOCTh K cdepe, miomanb chepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUS Ha TIJIOCKOCTH. Pa3BépT1<a NWIMHAPA U KOHYCa

6.5

KoMOuHanuu Ten BpallleHHs U MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONMHUCAHHBIA OKOJIO
cdepsl, cepa, BIUCaHHAs] B MHOTOTPaHHUK, WIIH TEJIO BPAICHUS

6.6

[Tonssitue 06 o00BEMe. OcHOBHBIE cBoOWicTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TMapajulesenuIieaa u cieacTBus u3 He€. OObEM HMIMHIPA, KOHYCA.
O0BEM 1rapa 1 Iomaab chepsl

6.7

[lono6ubie Tena B mpoctpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAJSIMU MOBEPXHOCTEM,
00BEMaMH TIOTOOHBIX TET

6.8

Ceuenust mwiMHApa (MapajuiebHO € TMEPHEHAMKYSIPHO OCH), CEYeHHUs KOHyca
(mapanneabHOe OCHOBAHUIO U MPOXO/SIINEe Yepe3 BEPIINHY), CeUeHUs 1apa

6.9

Bektop Ha miockocty M B mpocTpaHcTBe. CIIOKEHHME W BBIYATAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PasnokeHune BekTOopa IO TPEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBuno napamnenenunena. Pemenue 3anay, CBA3aHHBIX C IPUMEHEHUEM
[IpaBUJI ICUCTBUH C BEKTOpaMU

6.10

[IpsimoyronbHasi cucteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BeKTOpa.
[IpocTeiiiine 3amaun B KOOpAMHATax. Yroid Mexay Bekropamu. CkaisipHoe
MPOU3BEJICHUE BEKTOPOB. BbIUHMCIIEHHE YIJIOB MEXKIY MNPSAMBIMU M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJT TP PEILIEHUH T€OMETPUUECKHUX 3a/1a4




IMPOBEPSAEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHHSA OCHOBHOM OBPA3OBATEJIBHOM INPOT'PAMMBI CPEJITHET'O
OBLIEI'O OBPA30OBAHUA

Kon
NMPoBEPSIEMOro
TpedoOBaHMS

IIpoBepsiembie TPeOOBaHNS K MPeIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOIi 00pa30BaTeJILHON NPOrpaMMbl CpeIHEro 00111ero 00pa3oBaHus

Bnagenue MeronaMu 10Ka3aTeNbCTB, AITOPUTMAMU PELICHUS 33]a4; YMEHHE
¢bopMynMpoBaTE W ONEPUPOBATH MOHATUSAMHU: OIPEICIECHUE, aKcuoma,
TEOpeMa, CIEICTBUE, CBOMCTBO, NPHU3HAK, JOKA3aTEIBCTBO, PABHOCHIIBHBIC
(GOpMyIMPOBKM; TNPUMEHATh HX; yMEHUE (QOpMyJIupoBaThb OOpaTHOE W
IIPOTUBOIIOJNIOKHOE YTBEPKACHHUE, NPHUBOJUTH NPUMEPBI U KOHTPIPUMEDSL,
UCIIOJIb30BaTh METOJL MaTeMaTHYECKON UHAYKINH; IIPOBOIUTH
JI0Ka3aTeNbHbIE PACCYXKJIEHUS MPHU PEIICHUH 3a/lay, OLIEHUBATH JIOTHYECKYIO
MPaBWJIBHOCTh PACCYKJIEHUH; YMEHHE ONEepUPOBATh MOHATUSMU: MHOXKECTBO,
IOJIMHO’KECTBO, OIEpaly HaJ MHOXECTBAaMH; YMEHHE MCIIOIb30BaTh
TEOPETUKO-MHO)KECTBEHHBIN anmnapar Uil ONMCaHMs peajbHbIX MPOLECCOB U
SIBJIGHUH M TpU pEHIeHHH 3a7ad, B TOM 4YHUCIE M3 JpPYrHX Y4eOHBIX
IpEMETOB; YMEHUE ONEPUPOBATh MOHATUAMU: Ipad, CBI3HBIN rpad, nepeso,
UKJI, Tpad Ha IUJIOCKOCTH; yMEHHE 3aJaBaTb M ONHCHIBaTh TIpadbl

pa3jIndHbIMU CHOCO6aMI/I; HUCIIOJIb30BaTh Fpa(I)BI IIpu pCHICHUH 3aJ1a4

YMeHue onepupoBaTh MOHATHSAMH: HaTypaldbHOE YHCIO, IIeJI0e YHUCIIO,
CTENEeHb C IEJNBIM IOKa3aTeleM, KOPeHb HATypajbHOW CTENEHU, CTENEHb C
palMoOHaJIbHBIM TOKa3aTelleM, CTeNeHb C JEHCTBUTENIbHBIM IOKa3aTeseM,
jgorapudm yucia, CHHYC, KOCUHYC M TAHT€HC MPOU3BOJIBHOIO YKCIIA, OCTATOK
0 MOJYJI0, PalMOHAJIBHOE YHCJIO, HUPPALUOHAIBHOE YHCIIO, MHOXKECTBA
HaTypaJIbHbIX, LENbIX, PallOHAJbHBIX, JEHCTBUTEJIBHBIX YHCEN; YMEHHE
UCTIONIb30BaTh TPU3HAKK JACTMMOCTH, HAMMEHBIIMKA OOIMH JEeTUTENh |
HanMeHbIIee oOIiee KpaTHOe, anropuT™ EBKmuaa mpu pemeHuH 3ajad;
3HAKOMCTBO C Pa3JIMYHBIMU MO3UIMOHHBIMM CUCTEMaMU CUMCIIECHUS; YMEHUE
BBINIOJIHATh BBIUMCIICHUE 3HAYCHMH H MpeoOpa3oBaHUs BBIPAKEHHH CO
CTeNEHsAMH U Jorapudmamu, mnpeoOpazoBaHus JIPOOHO-PAIIMOHAIBHBIX
BBIPQXKCHHI, yMEHHE OMNEepUpOBaTh MOHATHUAMH: TOCIEAOBATEIHHOCTS,
apudmeTHyeckas MpOrpeccusi, TeoMeTpudecKas Nporpeccusi, OECKOHEHYHO

yObIBaromas reoMeTpuyecKast Iporpeccusi; YMEHHE 3a/1aBaTh




MOCIIEOBATEILHOCTH, B TOM YHCJE C TIOMOIIBI0 PEKYPPEHTHBIX (HOPMYII;
YMEHUE ONEpPUPOBATH MOHATHSIMHU: KOMIUIEKCHOE 4YHUCJIO, COMPSKEHHBIC
KOMIUICKCHBIE YHCIa, MOIYIh M apryMeHT KOMILIEKCHOTO 4ucia, ¢opma
3aMucH KOMIUICKCHBIX dYHceNl (TeoMeTpuyecKas, TPUTOHOMETpUYECKas |
anreOpandeckasi); yMeTh MPOU3BOAUTH apU(METHUYECKUE ACUCTBHUS C
KOMIUIEKCHBIMHA ~ YMCJIAMH; NPUBOJUTE  TPHMEPHl  HMCIOJIb30BAHUS
KOMIUIEKCHBIX YMCEJ; OMNEpUpOBaTh NOHATUSAMHU: MaTtpuma 2X2 u 3X3,

OTIpeIeNIUTENb MATPHUIIbl, TEOMETPUUECKUI CMBICIT OTIPEeTUTENS

YMeHHne onepupoBaTh IOHATUSIMH: palHOHAIbHBIC, HWPPALMOHAJIBHEIE,
NoKa3aTelbHbIE, CTENEHHbIe, Jorapu@MUyYecKue, TPUTOHOMETPUUYECKUE
YPaBHEHUS M HEPABEHCTBA, UX CHCTEMBI; YMEHHE ONEPHUPOBATH MOHATHIMU:
TOX/IECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHue, YpaBHEHHE, HEPaBEHCTBO,
CHUCTEMa YPaBHEHHUH M HEPABEHCTB, PABHOCWIBHOCTb YPaBHEHUN, HEPABEHCTB
U CUCTEM; YMEHHUE pellaTh YPAaBHEHMs, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO
pa3IMYHBIX MPUEMOB; pEIIATh YPABHEHUS, HEPABEHCTBA U CHUCTEMBI C
apaMeTpoM; IMPHUMEHATb YPAaBHEHMs, HEPABEHCTBA, HX CHUCTEMBI IS
peleHrss MaTeMaTHYeCKUX 3a7ad U 3a/1a4 U3 pa3IUyuHbIX 00JiacTeil Hayku U

peaNbHOU KU3HU

YMmenue onepupoBaThb HOHATUSAMHM:  (QYHKUMS, YETHOCTh  (PYHKLUH,
HNEPUOJUYHOCT  (DYHKIMM, OTrpaHMYEHHOCTb (YHKLUH, MOHOTOHHOCTb
GyHKIMHM, SKCTpEeMyM (YHKIMHM, HauOoiblllee M HAaUMEHBIIEE 3HAYCHUS
(GYyHKIMM Ha TPOMEXKYTKE, HEempepblBHas (QYHKLIMS, aCUMOTOTHI rpaduxa
¢GbyHKIMU, TIepBas W BTOpas NPOHM3BOIHAS (QYHKIHH, T€OMETPHUUECKUN U
¢u3nvecknii  CMBICT  TPOM3BOJHOW, MEpBOOOpa3Has,  ONpeAeTIEHHBIN
UHTErpajl, YMEHHE HaxOJUTh AaCUMOTOTHl Trpaduka (QyHKIMH; YyMEHHE
BBIYUCIIATh MPOU3BOAHBIE CYMMBI, IIPOU3BEACHMSI, YACTHOIO M KOMIIO3HULIUU
(GyHKUIMH, HAXOIUTh ypaBHEHUE KacaTeNbHON K rpaduky (yHKIHMU; yMEHHE
HAXOJUTh IMPOU3BOJHBIE SJIEMEHTAPHBIX (PYHKIUM; yMEHHE HCIOIb30BaTh
NPOM3BOJHYIO JJIsi MCCIENOBAaHUSA (DYHKIUH, HaXoIuThb HaAMOOJbIINE H
HaVMEHbIINE 3HA4YeHUs (QYHKUUH; CTPOUTh TIpadUKd MHOTOUIEHOB C
UCIONb30BaHUEM  ammapara MaTeMaTHMYeCKOro  aHaju3a, HpPUMEHSTb
IPOM3BOJHYIO JUIsl HAXOXK/IEHUS! HAMJTYYILIEro PEeLIeHHs B IPUKJIAJHBIX, B TOM
YHClIe COLMAIbHO-3KOHOMHYECKMX M (U3NYECKUX 3aJadyax; HaXOIUTh
wiom@aan 1 o0bEMBI (QUIyp C MOMOIIBIO MHTErpana; MPUBOAUTH MPUMEPHI

MaTeMaTHYECKOTO MOJEIUPOBAaHUSA C TOMOIIBI0  TU(PEepeHINATBEHBIX




YpaBHEHUI

YMeHue onepupoBaTh MOHATUSAMU: Tpaduk (QyHKUMHU, oOpaTHas (QyHKIMS,
KOMIO3uIs (GYyHKUMH, JuHeWHas QyHKOUS, KBaapaTudHas (QyHKIHS,
panMoHanbHass (yHKUUS, CTeNeHHas (yHKIMA, TPUTOHOMETPHUUYECKUE
¢yHKUMu, oOpaTHble TPUTOHOMETpUYECKHE (YHKIMM, I[OKa3aTelbHas MU
aorapupmuueckas (QyHKIMM; yMEHHE CTPOUTh TIpadUKud H3YYEHHBIX
(hyHKIMHA, BBIMOTHATH TpeoOpa3oBanus TpadukoB (PYyHKIMI, HCIIONH30BATH
rpauKy 171 U3y4eHHsl IPOLECCOB M 3aBUCUMOCTEH, MPU pEeIICHUH 3a7ad U3
Ipyrux y4eOHBIX TPEIMETOB M 3a1a4 M3 peallbHOW >KW3HHU; BBIPAKATh
(dbopmMynaMH 3aBUCHMOCTH MEXAY BEIHMYMHAMHM; HCIIOJIB30BaTh CBOWCTBA U
rpaguku  (QyHKUMH [ penieHus] ypaBHEHMH, HEpPAaBEHCTB M 3aJady C
napameTpamMi; HM300pakaTb Ha KOOPAMHATHOW IUIOCKOCTH MHOYECTBa

pELICHUI ypaBHEHUI, HEPABEHCTB U UX CUCTEM

YmMmenue peuiaTb TCKCTOBBLIC 3aJavud pPA3HBIX THUIIOB (B TOM 4YHUCJIC Ha
IMPOLCHTBI, NOJIX W YaCTU, HAa ABHUIKXCHHC, pa60Ty, CTOUMOCTb TOBAapOB U
yCiyr, HaJloru, 3agadyu H3 o0Omactu YIIpaBJICHUA JMYHBIMHU U CEMEUHBIMU
(1)I/IHaHC8.MI/I); COCTABJISITb BBIPAKCHUS, YPABHCHHUSA, HCPABCHCTBA W HUX
CUCTEMBI 110 YCIOBHIO 3aJadu, HCCICAOBATH IIOJIYYCHHOEC PEIICHHUE U
OLCHUBATh HpaB,[[OHOI[O6HOCTB PE3YIbTATOB, YMCHHE MOACINPOBATH
pC€aIbHBIC CHUTyallud Ha A3BIKC MATCMATHUKW, COCTaBJISATHL BBIPAXKCHUA,
YpaBHCHHA, HCPABCHCTBA U MX CUCTEMBI IO YCJIIOBHIO 3aJjaduu, UCCIICAOBATH
IMOCTPOCHHBIC MOICIIN C HCITIOJIB30BaHHUEM arrapara aﬂre6pbl,

MHTEPIPETUPOBATH IIOJIYYEHHBIA PE3YIIbTAT

YMeHue omnepupoBaTh IMOHATHUSAMHU: CpelHee apuMeTHyecKoe, MeIUaHa,
HanOoJblllee W HaMMEHBIIEE 3HAYCHHUS, pa3Max, TUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOIO HA0Opa; yMEHHE U3BJIEKaTb, WHTEPIPETHPOBATH
UHPOPMaLIMIO, MPEJCTaBICHHYI0O B TaOJiMIlax, Ha JuarpamMmax, rpadukax,
OTpa)KaAIOIYI0 CBOMCTBA pEaJbHBIX IPOLECCOB M SBIECHUI; IMPEACTABIATh
UHPOpPMALMIO C  TOMOUIbIO  Tabaul M JUarpaMM;  HCCIEel0BaTh
CTAaTUCTHYECKUE JaHHBIE, B TOM YHCJIE€ C IPUMEHEHHEM TIpapuyuecKux
METOAOB M 3JEKTPOHHBIX CPEICTB; IpadUUecKH HCCIIE0BaTh COBMECTHBIE

HaOJII0/ICHUS C TIOMOIIBIO JUArpaMM PacCeUBaHUS U JTUHEHHON perpeccuu

YMeHue onepupoBaTh MOHATHSIMU: CIy4alHBIN OIBIT U CIIy4ailHOE COOBITHE,
BEPOATHOCTb CIIyYalHOTO COOBITUSI; YMEHHE BBIYMCIATH BEPOSITHOCTh C

UCTIOJIb30BaHUEM I'pahpUIECKHX METOIOB; MPUMEHATH (POPMYIIBI CIOKEHHS U




YMHOXXEHHUSI BEpOATHOCTEH, (OpMyay TOJHOH BEpPOATHOCTH, (POPMYILY
Bepuynnu, komOuHaTOpHBIE (GakThl U (OPMYIbI, OLEHHBATH BEPOSTHOCTH
peasibHbIX COOBITHH; YMEHHE ONIEPUPOBATH MOHATHAMM: CTydaiiHasi BETUUMHA,
pacrpeneieHie BEPOSATHOCTEM, MATEMATHYECKOE OXHMAAHUE, AUCHEPCUS U
CTaHJAPTHOE OTKJIOHEHHUE CIIy4ailHON BEJIMYMHBI, QYHKLIUHU paclpeeleHus U
IUIOTHOCTU PaBHOMEPHOT0, IIOKa3aTEIIbHOIO U HOPMAJIBHOTO PaclpeAciICHUN;
YMEHHE HCIIOJIb30BATh CBOMCTBA M3YYCHHBIX PACIPENCICHUM I PELICHUS
3aJa4; 3HAKOMCTBO C TIOHATUSAMM: 3aKOH OOJBLIMX 4YHCEN, METOMAbI
BBIOOPOYHBIX HCCIEAOBAaHUM; yMEHHE INPUBOJUTH HPUMEPHI MPOSBICHUS
3aKOHa OOJBIIMX YHMCEN B MPUPOJHBIX M OOIECTBEHHBIX SBICHUAX; YMEHHE
ONEPUPOBATh MOHATUAMM: COUYETAHHE, IIEPECTAHOBKA, YHUCIO COYETAHUH,
YHCIIO IEpecTaHOBOK; OMHOM HbI0TOHA; yMeHHe NPUMEHATh KOMOMHATOPHbBIE
(GakTel W pacCyXIeHHUs Ui peIIeHUs 3ajad; OICHHBATH BEPOATHOCTHU
peanbHbIX  COOBITHIA; COCTaBJIATh  BEPOATHOCTHYKD  MOJAEIb U

MHTEPIPETUPOBATH IIOJIYYCHHBIA PE3YNIbTAT

YMeHnue  onepupoBaTh  NOHATHUSAMM:  TOYKa, IpsAMas,  IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YIJa, IJIOCKUH Yyroj, JBYTrpPaHHBIN
yroj, TpEXTPaHHBIA yroj, CKPEUIMBAIOIIUECs NpsSMble, MapaelbHOCTh U
HEePHEHANKYIAPHOCTh NPSAMBIX U IJIOCKOCTEH, Yrojl MEXAy HpPSMbIMH, YToJl
MEXIy HPSAMOM M IUIOCKOCTBIO, YIOJ MEXIY IUIOCKOCTSMH, PACCTOSHHE OT
TOYKH JIO IUIOCKOCTH, PAcCTOSIHME MEXIy MPSMBIMU, PACCTOSIHUE MEXIY
IUIOCKOCTSIMHU; YMEHHUE HUCII0JIb30BATh MPHU PEIICHUH 3a/1a4 U3YUYEHHBIE (PaKThl
U TEOpeMbl IUIAHUMETPHM; YMEHHE OLEHUBAaTh pa3Mepbl OOBEKTOB
OKpYXKAIOIIET0 MHUpPA; CTPOUTh MaTeMaTU4YECKHE MOJEIU C TIOMOIIbBIO
F€OMETPUYECKUX TMOHATHUH W BEJIMYUH, pELIaTh CBS3aHHbIE C HUMU

IMPAKTUYCCKUC 3aqavdn
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YMeHue omnepupoBaTh MOHATUAMHU: IUIOMIAAL (UTYpbl, 00BEM (Urypsl,
MHOTOT'paHHHK, NPaBUJIbHBIH MHOTOI'paHHHMK, CEYEeHHE MHOTOIpaHHHKaA, KYO,
napajiesienune];, npu3Ma, nupamuia, Gurypa U MOBEpXHOCTb BpallleHHs,
WIMHIP, KOHYC, map, cdepa, miomanb cdepsl, IUIOMAAb ITOBEPXHOCTH
NUpaMUAbI, TPU3MBI, KOHyCa, MWIMHIApa, O0BEM KybOa, HpSMOYrOJIBHOTO
napaJulesenuneaa, TMpaMuabl, TPU3MBL, IIMINHAPA, KOHYCa, I1apa, pa3BépTKa
MMOBEPXHOCTH, CEUYCHHS KOHyca W IIWJIMHIpA, NapaliellbHble OCH HIIU
OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTh, Kacamomascs chepbl, MUIMHApPA,

KOHyCa; YMEHHE CTPOUTh CCUCHHWE MHOTOTPAaHHUKA, HW300pa)aTh




MHOI'OIr'paHHUKH, (1)I/II‘ypr U TOBCPXHOCTH BpallCHUA, UX CCUCHUA, B TOM
YUCJIC C INOMOLIBIO BJICKTPOHHBIX CpPCACTB; YMCHHC IPHUMCHATH CBOMCTBa
TCOMETPUUICCKHUX (I)I/Il“yp, CaMOCTOATCIIBHO (I)OpMy.]'II/IpOBaTB ONpCACIICHUA
N3y4aCMbIX (I)I/Il“yp, BBIIBUTaTh THUIIOTE3bI O CBOMCTBaX H IMPpU3HAKax
TCOMECTPUUCCKHUX (bI/Il"yp, 000CHOBBIBATh HIIH OmnpoBepratb HX; YMCHUC
IMPOBOJAUTD KHaCCH(bHKaHHIO (1)I/Il"yp II0 pa3JIMYHbIM IIPHU3HAKAaM, BBIIIOJHATDH

HeO6XO,Z[I/IMBIC JOIIOJTHUTCIIBHBIC ITIOCTPOCHUA
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VYMeHHe  omepupoBaTh  TOHATHUSAMH:  JBIDKEHHE B  IIPOCTPAHCTBE,
napajulebHBIA TIEPEHOC, CUMMETpPHS Ha IUIOCKOCTH W B TPOCTPAHCTBE,
OBOPOT, INpeoOpa3oBaHHME TMOA00Ms, TMOAOOHBIE (UIYpBI;  yMEHHE
pacro3HaBaTh paBHBIE M TOAO0OHBIE (PUTYpBI, B TOM YHCIIE€ B MPHPOJIE,
UCKYCCTBE, apXUTEKTYype; HCIOIB30BaTh I'€OMETPUYECKHE OTHOIICHHS IIPH
peIleHNH 3a/a4y; HaXOAWTh T€OMETPHUYECKHE BEIMYMHBI (JJMHA, Yrod,
IUI0IIAb, 00BEM) IPU PEIICHUH 3a/1a4 U3 APYrHX YYeOHBIX MPEIMETOB U U3
peaibHON JKU3HHU; YMEHHUE BBIYHCIATH T'€OMETPHUUECKUE BEIMYUHBI (JIJIMHA,
yroj, IJOLaab, O0BEM, IUIONAAb IMOBEPXHOCTH), MCIONB3Ys H3yUECHHBIE
GopMynBl M METOIBI, B TOM WYHCJE: IUIONIA[b IOBEPXHOCTH ITHPAMHIIbI,
IPU3MBI, KOHYCa, IWINHIPA, TUIONIaab cepbl; 00bEM KyOa, MpSIMOYTroIEHOTO
napajuiesenunesia, TUPaMuIbl, MPU3MBbL, IIMHAPA, KOHyca, IIapa; YMEHHe

HaXOJWTh OTHOIIEHHE 00bEMOB TIOJJOOHBIX (hUTYDP
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VYMmenne ONCprupoOBaTh INOHATUAMMU: IIPAMOYIOJiIbHasd CHCTEMa KOOpAWHAT,
BCKTOp, KOOpAMHATBI TOYKH, KOOpPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
NPOU3BEJICHUE BEKTOpPa Ha YHMCIO, pa3JIOKCHHWE BEKTOpa 10 Oasucy,
CKaJIIPHOC TIPOU3BEJCHUE, BEKTOPHOE TMPOW3BEACHUE, Yol  MEXIy
BCKTOpaMH; YMCHUC HCIIOJIb30BATh BCKTOpHBIﬁ )41 KOOpI[HHaTHBIﬁ METOA I

peleHNs] TEOMETPUUECKUX 3a/1a4 U 33/1a4 IPYTUX YyU4eOHbIX PEAMETOB
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YMmenue BBI6I/IpaTB MOAXOOAIIUN METOM IS peumicHus 3aJa4r; NMOHHUMAHUC
3HAYUMOCTH MATECMATUKHW B H3YUCHUU TMPUPOAHBIX U O6IJ.I€CTB6HHI>IX
mpoueccoB M HBHGHHﬁ; YMCHHUC pacCIlIO3HaBaThb IIPOABJICHHEC 3aKOHOB
MAaTCMAaTUKHU B HCKYCCTBC, YMCHHUC IIPpUBOJAWUTL IPUMEPBI MATCMATHYCCKUX

OTKPBITUH POCCUHCKON U MUPOBOM MaTE€MaTHUYECKON HAYKH




INEPEYEHbB 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBIX HA EI'D 110
MATEMATHKE

Kon IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS
1 Uucna ¥ BBIYUCIICHUS

11 Hatypanbuble u nensie yncna. [IpuzHaku 1eMMOCTH HENbIX YHCeT

12 Pammonanbueie  yncina. OOBIKHOBEHHbIE U JECSATUYHBIE JIpOOM, TPOIIEHTHI,
' OeCKOHEUHBIE IEPUOJUUECKUE TPOOH

13 ApudpmeTnueckuii KOpeHb HaTypalbHOW creneHd. [leiicTBus ¢ apudmeTnyeckuMu
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenenb ¢ 1enbiM nokasarenaeM. CTeneHb ¢ palMOHaIbHBIM MOKa3aTesneM. CBolicTBa
' CTETIeHU

15 CuHyC, KOCHMHYC W TaHI€HC 4YHCIIOBOIO aprymMeHra. ApKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YMCIIOBOIO apryMeHTa

1.6 Jlorapudm uyucna. JlecaTuyHbie U HaTypaJbHBIC JOrapru(MbI

JleiicTBuTenpHbIe Yncia. ApudmMeTHueckue onepanuu ¢ ASHCTBUTEIbHBIMI YHCITIaMU.
1.7 [pubnmxE€HHBIC BBHIYMCIICHUS, TIPAaBUIIa OKPYTJICHUS, TPUKUIKA U OLIEHKA pe3yibTara
BBIYMCIICHUI

1.8 [IpeoOpaszoBanue BhIpaXeHUH

1.9 KommiekcHbie uncia
2 VYpaBHEeHUsI U HEPABEHCTBA

2.1 Hemnbie u 1poOHO-paIiOHAIEHBIE YPaBHEHUS

2.2 HppaunonanbHble ypaBHEHUS

2.3 TpuronomeTrpuieckue ypaBHEHUs

24 IToka3zarenbHble U JOrapupMUUECKUE YpaBHEHHS

2.5 Lensie u 1poOHO-palMOHATIBLHBIC HEPABEHCTBA

2.6 WppanmonanbHble HEpaBeHCTBA

2.7 [okazarenbHbIe U JTOTapHUPMHUUECKUE HEPABEHCTBA

2.8 TpuronomeTpuueckrue HepaBeHCTBA

2.9 CucTeMbl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMHu

211 Marpuiia cucteMbl JTUHEHUHBIX ypaBHEHU. OnipeenuTesb MaTPUILbI
3 OyHKIMU U TpaduKu




Oynkius, crnocodsl 3amanus (yakmuu. [paduk ¢yHkumu. BzaummHO o0OpaTHBIE

3 ¢dbyaknun. Yétaeie u HeuéTHBIC QyHkimn. [leprogndeckue GyHKIMN
OOnactp ompeneneHuss W MHOXECTBO 3HaueHuil ¢ynkumu. Hymu ¢yHkumm.
32 [IpoMexXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMyMBl 1 MUHUMYMBI pyHKIMH. HanbombIree 1 HauMeHbIee 3HaYeHUe (pyHKIUN
Ha TIPOMEXYTKE
33 CrenenHas (yHKIMS C HaTypajJbHBIM U I€JIBIM MOKa3aTesneM. E€ cBoiicTBa U rpaduk.
' CgoiicTBa 1 rpaduk KOpHs N-0i1 CTeTICHU
3.4 Tpuronomerpuyeckue GyHKIHH, UX CBOHCTBA U rpaduKu
3.5 [TokazarenbHas u orapudmuueckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcUMITOTH TpadukoB GyHKHA. CBOMCTBA QYHKIINH, HEMPEPHIBHBIX
' Ha OTpe3Ke
3.7 [TocnenoBatenbHOCTH, CIIOCOOBI 3aAaHUS TIOCTICIOBATEILHOCTEH
3.8 Apubdmernueckas ¥ TeoMeTpudecKas nporpeccun. @opmyiia CI0KHBIX MPOIICHTOB
4 Hawana maTemMaTHueckoro aHaimsa
4.1 [pousBoanas Gpynkuun. [Ipon3BoaHbIe 2J1IeMEHTAPHBIX (YHKIUH
[IpumeHneHre MNPOU3BOMHON K HCCIEAOBaHHIO (YHKIMM HAa MOHOTOHHOCTb U
4.2 skcTpeMyMbl. HaxokneHue HamOOJbIIEro M HAaUMEHbBIIEro 3HadeHHsl (YHKIMH Ha
OTpe3Ke
4.3 [TepBoobpaznas. UaTerpain
5 MHoxecTBa U JIOTHKa
5.1 MHoecTBO, onepaluu HaJl MHOKecTBaMu. J{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposITHOCTh ¥ cTaTUCTHKA
6.1 OmnucarenbHas CTATUCTHKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 ['eometpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMBbI€ ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKN
7.4 Tena n NOBEpXHOCTH BpalCHUS
7.5 Koopaunatsl u BEeKTOpBI







