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IHHOACHUTEJIBHAA 3ATINCKA

['eomerpust siBIsieTCSl OAHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpeAHero olmiero obpa3oBaHusi, Tak
Kak oOecreynBaeT BO3MOXHOCTb H3YyYEHHUsS JUCLHUIUIMH €CTECTBEHHO-HAyYHOW HAINpPaBIEHHOCTH U
MPEeIMETOB T'yMaHUTAPHOTO IHKIIA. [IOCKOJBKY JIOTHYECKOe MBIIUICHHE, (GopMUpyeMoe MpH HW3y4eHUH
00yYaroIMMUCs NOHATUMHBIX OCHOB I€OMETPUH, IPU J10KA3aTEIbCTBE TEOPEM U IOCTPOECHUM LETOYKH
JIOTUYECKUX YTBEP)KICHUI IpU PEIIEHUH I'€OMETPUUECKUX 3a]ad, YMEHHE BBIIBUraTb U OIPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO MCIOJb3YIOTCS IPU PEIICHUH 3alad €CTECTBEHHO-HAYyYHOI'O ILMKIA, B
YaCTHOCTH (PU3MUECKUX 3ajau.

Lenp ocBoeHMsI MporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha yriayOJEHHOM ypOBHE — pa3BHTHE
MHMBUIYaIbHBIX CIIOCOOHOCTEH OOydaromMXcsi NpU M3YYEHUH TE€OMETPHUM, Kak COCTaBIIAIOIIEH
npeaMeTHoM obnactu «MaTteMaTika U uH(OpMaTHKa» yepe3 oOecriedeHrne BO3MOKHOCTH MPUOOPETEHUs
U UCINOJIb30BaHUs Oosiee IiyOOKHX IeOMETPUUECKUX 3HAHUN U AEHCTBUM, cnelM(UUHBIX T€OMEeTpUH, U
HEOOXOJUMBIX ISl YCIIEIIHOTO TMPO(EeCCHOHANBHOTO 00pa30BaHMs, CBS3aHHOTO C HCIOJIH30BAHUEM
MaTEMaTHKHU.

[IpyopuTeTHBIMU 3aJayaMy Kypca TI€OMETpUM Ha YINIyOJEHHOM YpPOBHE, PaCIIUPSIOIIMMHU U
YCUJIMBAIOIUMH KypC 0a30BOT0 YPOBHS, SBIISIOTCS:

pacimpeHne NpeACTaBICHUS O TEOMETPUHM KaK YacTH MHPOBOH KYJIbTYpbl W (OPMHPOBAHUE
OCO3HAHUs B3aUMOCBS3H F€OMETPHUH C OKPYKAIOIIMM MUPOM;

dbopMHpOBaHHE TIPENCTABIEHUS O MPOCTPAHCTBEHHBIX (urypax Kak O  BaXHEHIINX
MaTEMaTHYECKUX MOZEIISAX, TO3BOJISIOIIMX ONUCHIBATh U U3Yy4aTh Pa3HbIC SIBICHUs OKPYXKArOIIEro MUpA,
3HAaHME NOHITUWHOTO ammnapara 1o pasjeny «CtepeomMeTpus» yd4eOHOro Kypca reoMeTpuu;

(dbopMHpOBaHHE YMEHHs BIIAJETh OCHOBHBIMU IOHATHUSMHU O IPOCTPAHCTBEHHBIX (QUIypax M HMX
OCHOBHBIMM CBOMCTBaMHM, 3HaHUE TeopeM, (POpMya M yMEHUE HX NPUMEHSTb, YMEHHUS JI0Ka3bIBaTh
TEOpEeMbI U HaXO/AUTh HECTaHIapTHBIE CIIOCOOBI PELIeHHUs 3a/ay;

(dhopMHpOBaHHME YMEHUS paclioO3HABaTh Ha YepTEkKax, MOJEIAX U B pealbHOM MUPE MHOTOI'PaHHUKU
U TeJla BpallleHUs, KOHCTPYUPOBATh F€OMETPUUECKHE MOJIETIH;

(¢bopMHpOBaHME TOHMMAHHS BO3MOKHOCTH aKCHOMAaTHMUYECKOTO IOCTPOEHUS MAaTeMaTHYEeCKUX
TeopHii, GopMUpOBaHNE TOHUMAHUS POJIM AKCUOMATHKH MPH MTPOBEACHUH PaCcCy K ICHHIA;

(dbopMHpOBaHHE YMEHHUs BJIaJE€Th METOJAaMH JI0OKA3aTelIbCTB U AJITOPUTMOB PEIIECHUS, YMEHUS UX
IIPUMEHSTh, MPOBOJUThL JOKA3aTEIbHBIE PACCYXAECHHUS B XOJ€ PEIICHUS CTEPEOMETPHUYECKHX 3alad U
3aJ1a4 C MPAaKTUYECKUM COJepKaHueM, (OPMUPOBAHUE MIPEICTABICHHUS 0 HEOOXOAUMOCTH J0Ka3aTebCTB
npu 0OOCHOBAHWM MAaTEMAaTUYECKUX YTBEPXKIEHHUI M pOJM aKCHOMATHUKU B NPOBEJACHUU JEAYKTUBHBIX
pacCyKJIeHUH;

pa3BUTHE U COBEPLICHCTBOBAHNUE MHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00ydarouuxcs,
MO3HABATEIbHON AaKTMBHOCTH, HCCIIEJOBATEIbCKUX YMEHHUM, KPUTHUYHOCTH MBIIUIEHUS, HMHTEpeca K
U3Y4YEHHIO T€OMETPHH;

¢dbopMupoBaHue (pyHKIIMOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHOM N€OMETPUH: YMEHHUS PacloO3HABaTh
NPOSIBJICHUSI T€OMETPHUECKUX TMOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEANbHBIX >KU3HEHHBIX
CUTyallUsiX Y TPpU U3YYEHUU JPYTruX y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEM, MOJAEIUPOBAHUS pEAIbHBIX CUTYyallui, HCCIEJOBaHUS IIOCTPOEHHBIX MOJENEH,
MHTEPIIPETAIMH [TOJIyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMHU COJIEp>KaTeNbHBIMU JHHUAMU YyueOHoro kypca «['eomerpusi» B 10-11 kimaccax
aBisAroTCs: «lIpsMble U MIIOCKOCTH B MpocTpaHCcTBe», « MHOrorpanHukmn», «Tena BpaieHus», «Bektopsl
1 KOOPAMHATHI B IPOCTPAHCTBEY, «/[BUKEHMS B IPOCTPAHCTBEN.

ChopmymupoBannoe Bo DPI'OC COO TpebGoBaHME «YyMETh ONEPUPOBATH IMOHATHIMU,
peNeBaHTHBIMU T€OMETPUH Ha yriayOnéHHoM ypoBHe oOydenus B 10—11 kmaccax, OTHOCHTCS KO BCEM
COJIEp KATENIbHBIM JIMHUSIM Y4eOHOro Kypca, a (popMHUpOBaHUE JIOTMYECKUX YMEHHMH paclpenensercs: He
TOJNBKO MO COJACpXATelIbHBIM JIMHUSAM, HO W 1O rogaMm oOydenus. CopaepxaHue o00pa3oBaHUA,
COOTBETCTBYIOIIEE TPEIAMETHBIM pe3yibTaTaM ocBoeHuss DenepanpHO pabodeld  MPOTrpaMMBl,
pacrpeieIéHHBIM 10 ToAaM O0y4eHUs, CTPYKTYPUPOBAHO TaKMM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM,
NPUHLIUIHAIBHBIM BOIIpOcaM 00ydaroIuecs: 00paIiaiich HEOJHOKPATHO. DTO MO3BOJISET OPraHU30BaTh
OBJIAZICHUE TEOMETPUUYECKUMH TIOHATHUAMU M HaBBIKAMU IIOCJIEJIOBATEIBHO M IOCTYNATEIbHO, C



COOJIIOJICHMEM TIPUHIMIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYaTh B OOLIYI0 CHCTEMY
T€OMETPUUYECKUX TPEACTABICHUN OOy4arommxcs, pacmupsisi U yrioyonsst e€, oOpa3ys MpouHbIe
MHOYKECTBEHHBIE CBSI3H.

[lepexon k U3y4EHHIO T€OMETPUU Ha YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3math  ycinoBus s auddepeHmmanud - 00ydeHHsS, MOCTPOCHHMS  WHAMBHIYaJTbHBIX
00pa30BaTeNbHBIX MPOTrpaMM, OOECHEUUTh YINIYONEHHOE H3Yy4YEHHE TEeOMETPUHM KaK COCTaBIIAIOIIEH
y4eOHoro npenMeTa «MaremaTukay;

MOATOTOBUTH O0YYaIOLIUXCA K MPOJOJDKECHUIO U3yUeHHUsl MaTeMaTUKH ¢ y4€TOM BbIOOpa Oymylieit
npodeccuu, odecrieunBas MPeeMCTBEHHOCTh MEXKY OOLIUM U MPo(ecCHOHATBHBIM 00pa30BaHUEM.

Ha u3yuenne yuebHoro kypca «l'eomeTpusi» Ha yriyonéHHOM ypoBHe oTBonuTcs 204 daca: B 10
kiacce — 102 yaca (3 yaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HEIeI0).

COJEPKAHUE OBYYEHUSA

10 KJIACC

IIpsimble ¥ VIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE MOHATHS cTepeoMeTpuu. Touka, MpsiMas, IJIOCKOCTb, HpocTpaHcTBO. IloHsATue 00
AKCHOMAaTHYECKOM ITOCTPOECHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumHOE pacnonoxeHue MpsMBIX B IMPOCTPAHCTBE: IMEPECEKAIOIIUECs, IapAJUICIbHBIE WU
ckpemuBaromuecs npsmele. [Ipu3Hakn ckpemmBaromuxcss npsaMmelX. [lapamienbHOCTs NPSIMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: MApajUICIbHbIE NPAMBIE B MPOCTPAHCTBE, NApAJUIEIBHOCTD TPEX NPSMBIX,
napajuieIbHOCTh MPSIMOI M TTocKocTH. [lapasienbHoe U IEeHTpalbHOE MPOSKTHPOBAHUE, N300pakeHUE
¢uryp. OCHOBHBIE CBOMCTBa MapalIeNIbHOTO MpoeKTupoBaHus. M3o0paxkeHue (uryp B napamiesbHOM
MPOCKUNU. YTIJIBI C COHANPABICHHBIMU CTOPOHAaMH, YrOJ MEXJIy HpSIMBIMM B IIPOCTPAHCTBE.
[TapajienbHOCTh IUIOCKOCTEH: IapajlIebHBIE IIJIOCKOCTH, CBOMCTBA IAapaJUIEIbHBIX IIJIOCKOCTEH.
[Ipocreiimue npocTpaHCTBEHHbIE (UIYpPHl HA IJIOCKOCTU: TETPadJp, Napajulesienunes, MOCTPOCHHE
CCYCHMUIA.

[lepneHMKyIApHOCTh MPSMOM M IUIOCKOCTH: IEPHEHIUKYJISPHBIE IPSIMbIE B IPOCTPAHCTBE,
IpsIMBIE NTapaJUICIbHBIE U MEPIEHIUKYISAPHBIE K IUIOCKOCTH, NPU3HAK MEPIEHIUKYIAPHOCTH IPSIMOU U
IUIOCKOCTH, TeopeMa O MpsSMOMl NEepNeHIUKYJISIpHOW IIIOocKOocTH. OpTOroHaldbHOE NPOEKTHPOBAHHE.
IlepnieHUKyIsAp ¥ HAKIOHHBIEC: PACCTOSHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSAHHME OT MPSAMOH J0
IUIOCKOCTH, MpOoeKIuss (GUrypsl Ha IUIOCKOCThb. [lepneHAMKYJISpHOCTh IUIOCKOCTEW: IpPHU3HAK
MEePIEHIUKYISAPHOCTU ABYX IIIOCKOCTEN. Teopema o TpEX NneprneHuKyispax.

VYIuBl B IPOCTPAHCTBE: YIOJI MEXAY NPSMON U IUIOCKOCTBIO, ABYTPAHHBIN yroJj, JMHEUHBIA YIoil
IABYTrpaHHOro yria. TpéxrpaHHbli U MHOrorpaHHble yribl. CBOWCTBa INIOCKUX YIJIOB MHOTOTPaHHOIO
yriia. CBOMCTBA IUNIOCKUX M ABYTPAHHBIX YIVIOB TPEXIPAHHOIO yria. TeopeMbl KOCHHYCOB U CUHYCOB JUIS
TPEXTPAHHOTO yIJa.

MHOrorpaHHUKHU

Buzasl MHOrOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas mnpusma, npsMas u
HaKJIOHHas TpHU3MBbL, OOKOBas W TMOJHAas MOBEPXHOCTb MNpu3Mbl. [lapamienenunen, mpsMOYToJbHBIN
napajuleJienunes] M ero cpoiicrBa. Kparwailline nmyTM Ha IOBEPXHOCTM MHOrOrpaHHMKa. Teopema
Oiinepa. IlpoctpanctBennas teopema Iludaropa. Ilupammma: n-yrojgpHas mupamuaa, MpaBWIbHAS W
yceu€HHas nupamubl. CBoicTBa pébep M OOKOBBIX TpaHel MNpaBWIbHOW mupamuisl. [IpaBuibHBIE
MHOT'OTPaHHUKH: MPAaBWIbHAS NIPU3Ma W NPABWIbHAS MUPAMUAA, IPABWIIbHAS TPEYTOJbHAs MUPAMUJA U
NpaBUIBHBIN TeTpadap, KyO. IlpeacraBieHne o MpaBMIIBHBIX MHOTOTPaHHUKAX: OKTa’Jp, JOAEKAdAp U
HKOCa’Ip.

Bbruncnenue »l€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriasl. [lnomans OGokoBoi
MMOBEPXHOCTH M TIOJIHOM TOBEPXHOCTH MPSIMOW MPU3MBI, TUIONIAJh OCHOBAaHHM, TeopeMa O OOKOBOH
MOBEPXHOCTU MpsiMOil mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH W IMOBEPXHOCTU MPABUIBHOMN
MIUPAMUJIBI, TEOpEMa O IUIOLIAAN YCEYEHHON TUPAMUIBL.

CuMMeTpHs B IPOCTPAHCTBE. DJIEMEHTHl CHMMETPHUH MTPaBUIIBHBIX MHOTOTPaHHUKOB. CUMMETpUS B
IIPAaBWJIBHOM MHOTOTPAHHMKE: CHMMETPHMS TapajulelieliNe]a, CHMMETPUS IPAaBHIBHBIX IIPU3M,
CUMMETPHUS IIPAaBUILHON TUPAMUJIBI.



BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

[loHATHA: BEKTOp B MNPOCTPAHCTBE, HYJEBOW BEKTOp, JIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIIPABIIEHHBIE U MPOTHUBOIIOJIOKHO HAIPABJIEHHBIE BEKTOphl. PaBEHCTBO BEKTOPOB.
JIeHCTBUS C BEKTOpPAMHU: CI0KEHUE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOKEHUE
BeKTOpa Ha yucio. CBoMCTBa ClloKeHUs BEKTOpoB. CBOICTBA YMHOXKEHUs BEKTOpa Ha uucio. [lonsrtue
KOMIUIaHapHble BEKTOpbl. [Ipu3Hak KoMIUTaHApHOCTH TpEX BeKTOpoB. llpaBmio napamnenenunena.
Teopema 0 pa3nokeHHH BEKTOpa IO TPEM HEKOMILIAaHapHbIM BekTopaM. IIpsMoyronpHas cucrema
KoopauHaT B npocTpaHcTBe. Koopaunatel BekTopa. CBs3b MEXAYy KOOpJAMHAaTaMH BEKTOpa U
KOOp/AMHATaMU TOYEK. YToJI MeXy BekTopamu. CKalsipHOe IPOU3BECHUE BEKTOPOB.

11 KJIACC

Tena Bpamenus

[TonATHs: MMIMHAPHYECKAsT TOBEPXHOCTh, KOHUYECKAsl MMOBEPXHOCTb, chepuyecKasi IOBEPXHOCTb,
oOpasyronve MoBepxHocTed. Tena BpalleHUs: IMIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, wiap.
B3anMHoe pacmonoxenue cdepsl W IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K chepe. M3o0pakeHue ten
BpallEHMs Ha MIIOCKOCTU. Pa3BépTka mumHapa u konyca. CuMMmeTpus cdepsl U 1mapa.

O0véMm. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00BEME MPSAMOYTOJIBEHOTO
napajenenunesa u cieactsus u3 He€. O0bEM NpsAMON M HAKJIOHHOW MPU3MBI, IUIMHIPA, TUPAMUbI U
koHyca. O0bEM 11apa ¥ MapoBOTr0 CETMEHTA.

KomOuHanuu Ten BpalleHuss U MHOrorpaHHukoB. IIpu3ma, BOMcaHHas B IIMJIMHJpP, ONMCaHHAs
okoio mwimHapa. [lepecedyenue chepbl u mapa ¢ miockocTeio. Kacanue mapa u cdepsl MmI0CKOCTBIO.
[ToHATHE MHOTOrpaHHUKA, OIMMCAHHOTO OKOJO Cdepshl, cepbl, BHIUCAHHOW B MHOIOI'PAaHHMK WJIM TEJIO
BpallleHUsI.

[Inomans MOBEPXHOCTH LWIMHApA, KOHyca, Iuomanb cdepbl u e€ uacteid. Ilogobue B
npoctpanctBe. OTHOIIEHHE O00BEMOB, IJIOMIANEH TMOBEpXHOCTEHW MomoOHbIX ¢uryp. IIpeodpazoBanue
nojo0usi, romoteTus. Perenue 3a1a4 Ha MIIOCKOCTH € UCTIOJIb30BAaHUEM CTEPEOMETPUUYECKUX METOJIOB.

[locTpoeHne ceueHuit MHOTOIPAaHHUKOB M TE€J BpAlllEHUS: CEUYEHHUs IWIMHApA (MapajjienbHO U
NEePIEHAUKYISIPHO OCH), CEYeHHUsI KOHYyca (IapajuielbHble OCHOBAaHHUIO M MPOXOAIIUE Yepe3 BEpIINHY),
CEUEHHs IIapa, METOAbl IOCTPOEHUS CEYEHMI: METOJ| CJIEeI0B, METOJl BHYTPEHHETO NPOEKTUPOBAHUS,
METOJI IEPEHOCA CEKYILIEH MIIOCKOCTH.

BexkTopbl M KOOpAUHATHI B IPOCTPAHCTBE

Bektopel B mnpoctpancTtBe. Omnepanuu HaJl BEKTOpaMH. BEKTOpHOE YMHOXKEHHE BEKTOPOB.
CaoiicTBa BeKTOpHOr0o yMHOXkeHUs. [IpsmoyroibpHas cuctema KoopauHaT B pocTpaHcTBe. KoopauHaTsl
BekTopa. Pasnoxenue BekTopa 1o ©Oasucy. KoopAMHAaTHO-BEKTOPHBIH METOA MpH  pEHICHUHU
reOMEeTPUYECKUX 3a/1a4.

JBHKEHHSA B IPOCTPAHCTBE

JBwxenus mpoctpancTBa. OtoOpaxkeHus. JIBuxeHus u paBeHCTBO Quryp. OOmme CBOWCTBa
IBWKEHUH. Bunpl JABWKEHMH: MapajulelbHbIM TMEepeHoC, IeHTpajbHAas CHMMETpUs, 3epKajibHas
CUMMETpHSs, TOBOPOT BOKPYT npsiMoil. [IpeoGpazoBanus nogobus. [Ipsmas u cdepa Ditnepa.

INVIAHUPYEMBIE PE3YJbBTATBI OCBOEHHSI YUYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHETO OBIIETO OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxxaanckoe BOCIIMTAHHE:

Cc(OPMHPOBAHHOCTh TPAKJAHCKON MO3ULMHU OOYYaIOIIErocss Kak aKTUBHOIO M OTBETCTBEHHOTO
YjleHa POCCUHCKOro OOLIecTBa, MPEACTABICHUE O MaTeMaTHYECKUX OCHOBaX (YHKIMOHHPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBJICHUN, MpPOIENyp TIpakIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCH U JIPYroe),
yYMEHHE B3aUMOJIEHCTBOBAaTh C COLUAJIBHBIMA HHCTUTYTaMH B COOTBETCTBHUM C HX (QYHKUUAMH U
Ha3HA4YCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

Cc(OPMHPOBAHHOCTh POCCHMCKON TPaKIAHCKOM HISHTUYHOCTH, YB@KEHHS K NPOIUIOMY U
HACTOAIIEMY POCCHUMCKOM MAaT€MAaTHUKH, LIEHHOCTHOE OTHOLICHHE K JOCTHIKCHHMSM POCCHICKUX
MAaTE€MaTUKOB M POCCHUMCKOM MAaTeMaTU4ECKOM IIKOJIbI, MCIIOJIb30BAHUE JTUX IJOCTHKECHHHM B JIPYTHX



HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMHKH;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH POCCHUHCKOrO Hapoaa, cHopMHpPOBAHHOCTH HPABCTBEHHOTO
CO3HaHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTHUYECKUM MPUMEHEHHUEM IOCTHUKEHHM HayKu U
JeSTeIbHOCThIO YY4EHOT0, 0OCO3HAHUE JINYHOTO BKJIaJa B IIOCTPOSHUE YCTOWYUBOTO Oy AyIIero;

4) scTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYAs 3CTETHKY MAaTEMaTUYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj/1a4, PeLIeHU, paccyK/IeHU|, BOCOPUUMUYUBOCTh K MAaTEMaTHUECKUM acleKTaM pa3inuHbIX
BUJIOB UCKYCCTBA;

5) puznueckoe BociuTaHmue:

cOpPMUPOBAHHOCTh YMEHHUSI MPHUMEHATh MaTeMaTHYeCKHe 3HaHHs B HHTEpecax 3/I0pOBOT0O H
Oe3omacHOr0 00pasza KU3HU, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE,
cOamaHCUpPOBAaHHBIA PEXHUM 3aHATUH M OTIbIXa, peryjsipHas (u3nueckas aKTHUBHOCTb), (hHU3HUECKOe
COBEPILIEHCTBOBAHMUE MPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHLHOMN JIESITEIIBHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpPYAY, OCO3HAaHHE IIEHHOCTU TPYAOTIOOUS, HMHTEpEC K pa3audyHbiM cdepam
npodeccCHoHaNBbHOM IeATENbHOCTH, CBSI3aHHBIM C MATEMATUKON U e€ MPUIIOKEHUSIMH, YMEHUE COBEPIAThH
OCO3HaHHBIM BBIOOP Oynaymiel mnpodeccu H PeaTu30BBIBATH COOCTBEHHBIC >KU3HEHHBIC TUIAHBI,
TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTUYECKOMY OOpa30BaHUIO U CaMOOOPA30BAHMIO HAa MPOTSHKEHUU
BCEH JKM3HHM, TOTOBHOCTh K AaKTUBHOMY YYaCTHIO B PEIICHUM MPAKTHYECKUX 3a7a4 MaTeMaTU4YeCKOU
HaIpPaBJIEHHOCTH;

7) 3K0JI0rM4YecKoe BOCTIUTAHME:

c(OPMHUPOBAHHOCTH IKOJIOTUYECKOM KYJIbTYphl, IOHUMAHHE BIHUSHUS COLUATBHO-IKOHOMUYECKUX
MPOIIECCOB HA COCTOSIHHE TMPUPOJHONM M COIMAIBHOM Cpebl, OCO3HaHUE TI00aTbHOTO XapakTepa
HKOJIOTMUECKUX MPoOIIeM, OpHEeHTallMs Ha TPUMEHEHHWE MaTeMAaTUYECKUX 3HAHUM A7 peuieHus 3a7ad B
00JIaCTH OKpYyXalolel Cpe/ibl, TIIaHUPOBAHUE MOCTYIKOB M OIEHKH WX BO3MOJKHBIX TOCJEICTBHI s
OKPY’KaIoIlleH cpespl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHOW TMPAKTUKH, TOHMUMAHHE MaTeMaTHYeCKOWM HayKu Kak cdepbl YelIOBEUECKOn
NEeATEIbHOCTH, 3TANoB €€ pa3BUTHS M 3HAYMMOCTH JUIsl Pa3BUTUS LUBUIIM3ALMH, OBJIAJCHHUE SI3bIKOM
MaTeMaTUKU U MaTeMaTHYECKON KyJIbTYpPOU KaK CPEICTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISATh
MIPOEKTHYIO U UCCIIEI0BATENbCKYIO IESITEIbHOCTh MHAUBUIyaIbHO U B TPYIIIIE.

METAINIPEJIMETHBIE PE3YJIBTATDI
ITo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE yUeOHbIe JeiicTBUS

ba3oBble Jloruueckue qeicTBUA:

BBISIBIIATh M XapaKTEPU30BATh CYIIECTBEHHBIE MPHU3HAKH MATEeMaTHYECKUX OOBEKTOB, MOHSATHH,
OTHOIICHUN MEXIy MOHITUSIMH, HOPMYITHPOBATH ONPEACTICHUS TOHATUN, YCTaHABINBAThH CYIIECTBEHHBIN
MIPU3HAK KJIACCU(UKAIINN, OCHOBAHUS T 00OOIICHUS M CPAaBHEHUSI, KPUTEPHUH TIPOBOJUMOTO aHAIH3a;

BOCIIPUHUMATh, (OPMYyIUPOBaTh W  TPEOOpPa3OBBIBATh  CYXKACHHUSA: YTBEPAUTENbHBIE H
OTpHUIIATENbHBIE, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHUBOpeYus B (hakTax, JaHHBIX,
HaOMIOJEHUSAX W YTBEPXKICHUSX, TMpejIaratb KpPUTEPUU [JIs1 BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

Jie7aTh  BBIBOJIBI C  MCIIOJIB30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX U HWHIYKTHBHBIX
YMO3aKJIFOUEHU, YMO3AKIIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIFHO JIOKA3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPKIAECHUU (TIpsIMbIE W OT
MPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIC CY)KJICHHS ¥ BBIBOIBI;

BBIOMpATh croco® pemeHUs y4deOHOM 3amayM (CpaBHMBATH HECKOJIBKO BapHaHTOB PpEIICHUS,
BBIOMPATh HAMOOJIEE TOIXOIAIINN C YIETOM CaMOCTOSTEIIBHO BBIJICIICHHBIX KPUTEPHUER).

ba3oBble ucciieoBaTebCKHE JeMCTBUS:



UCIOJb30BAaTh BOIMPOCHl KaK HCCIEA0BATEIbCKUH HMHCTPYMEHT TIO3HaHUS, (opMyIupoBaTh
BOINPOCHI, (pUKCHpYIOLIME TPOTUBOpEUNE, NMpodiieMy, yCTaHABIMBAaTh UICKOMOE U JaHHOE, (OpMUPOBATH
THIIOTE3Y, ApTYMEHTUPOBATh CBOIO IMO3UITUIO, MHEHHE;

IIPOBOJIUTh CaMOCTOSITENIBHO CIUIAHUPOBAHHBIM HKCIEPUMEHT, UCCIIEIOBAHUE IO YCTAaHOBJIEHHUIO
0COOEHHOCTEH MaTeMaTH4ecKoro OOBEKTa, SIBJICHUS, IMPOLECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BbEKTaMU, SIBIICHUSMHU, IIPOLIECCaAMU;

CaMOCTOSITENTbHO  (POpMynHpoBaTh OOOOIIEHHST W BBIBOJBI IO pe3yjbTaTaM MpPOBEAEHHOTO
HaOJIIOACHUS, MCCIEIOBAHUSA, OLIEHUBATh JOCTOBEPHOCTh IIOJIYYEHHBIX pE3yJbTaToOB, BBIBOJOB MU
000011IeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE DPAa3BUTHE MPOIECCa, a TAKXKE BBIIBHTaTh IPEINOJIOKEHHUS O €ro
Pa3BUTHH B HOBBIX YCJIOBHUSX.

Padora ¢ undopmanueii:

BBISIBJIATH A€(PULUTHI HHPOPMALIMH, TaHHBIX, HEOOXOIMMBIX JUIsl OTBETA HA BOIPOC U AJIS PELICHUs
3aJ1a4y;

BbIOMPATh HHPOPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U
MHTEPIPETHPOBATH UHPOPMAIIUIO PAa3TUYHBIX BHIOB U ()OPM IIPEICTABICHHUS,

CTPYKTYpUpOBaTh HH(OpMAIMIO, NPEACTAaBIATh €€ B pa3IMuyHbIX (hopMax, HUIFOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMU IO CAMOCTOSATENLHO C(HOPMYIMPOBAHHBIM KPUTEPHSIM.
KomMyHHUKaTHBHBbIE yHHBepcaIbHbIe yueOHbIe AeiicTBUSA

Oo0wmenue:

BOCIIPUHUMATH U (DOPMYJTUPOBATh CYKIECHHS B COOTBETCTBUHU C YCIOBHSAMHU W LEISIMH OOILEHHUS,
SCHO, TOYHO, TPAMOTHO BBIPa)KaTb CBOK TOYKY 3pEHHUS B YCTHBIX U IHCbMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHUSI 110 X0y PEUICHHUs 3a7a9i, KOMMEHTHPOBATh MOJTyUYeHHBIN pe3yIbTar;

B X0J1e 00CYXJI€HHs 3a7]aBaTh BOIIPOCHI IO CYIECTBY 00CYkIaeMOi TeMbl, IPOOJIEMBI, periaeMon
3aJjaud, BBICKA3bIBATh WJEW, HAICJEHHBIE HA IMOWCK pPEMICHHs, COIMOCTaBISATH CBOHM CYXICHHUS C
CYXIEHUSIMH JPYTMX YYacTHHKOB Juajiora, OOHapyXMBaTh pa3lM4yMe M CXOJCTBO TMO3MULUH, B
KOPPEKTHOH (popMe popMyIMpOBATh pa3HOTIACHs, CBOM BO3PAKECHHUS;

NpPEJCTAaBIATh  pEe3yAbTaThl pElICHWs 3aJaud, OJKCIIEPHUMEHTa, HWCCIeJAO0BaHMs, MPOEKTa,
CaMOCTOATENIbHO BBIOMpPATh (OpMAT BBICTYIUICHUS C YYETOM 3a7ad MPE3CHTAIMd U OCOOEHHOCTEH
ayJUTOpUH.

PeryasiTuBHbIe yHHBepcabHbIe Y4eOHbIE AeiicTBUSA

Camoopranmuzanus:

COCTABIIAATH IUJIAH, AJITOPUTM PEIICHUS 3a[au, BEIOUPATH CIIOCO0 pPEIIeHHsI ¢ YIETOM UMEFOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUH C
y4ETOM HOBOM MH(OpMaInu.

CaMOKOHTPOJIb, SMOLMOHATbHbI HHTEJIEKT:

BJIaJIETh HAaBBIKAMHU IMIO3HABATEIILHOW pedUIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHHA H
MBICIMTENIBHBIX MPOIECCOB, HMX pPe3yJbTaTOB, BIAAETh CHOCOOAMH CAMOMPOBEPKH, CAMOKOHTPOJIS
IpolLecca 1 pe3yJibTaTa pelieHsi MaTeMaTH4eCKON 3a1auH;

NPEIBUAETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IPH PEILICHUH 3a/1a4l, BHOCHUTb KOPPEKTUBBI
B JCSATETHPHOCTh HAa OCHOBE HOBBIX OOCTOSTENBECTB, JaHHBIX, HANJICHHBIX ONIMOOK, BBISBICHHBIX
TPYIHOCTEH;

OILIEHUBATh COOTBETCTBHE pE3yJbTaTa IeJd M yCIOBHSM, OOBSCHATh NMPUYNHBI JOCTIIKCHHS WA
HE/IOCTHKEHUS PE3YIbTaTOB JAESTEIbHOCTH, HAXOUTh OIIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHast 1eITeJIbHOCTh:

MOHUMATh U UCHOJB30BATh MPEUMYIIECTBA KOMaHIHOW M MHAWBUAYAIBHONW paOOThI MPU PEeIICHUN
y4eOHBIX 3a]a4, IPUHUMATh 11€Jb COBMECTHOM IEATENbHOCTH, MJIAHUPOBATh OPraHU3ALUI0 COBMECTHOM
paloThl, pacmpenensTb BUAbI PadOT, IOrOBapUBATHCS, OOCYXIaTh MpPOIECC U pe3ylbTaT padoTHl,
00001aTh MHEHHS HECKOJIBKHUX JTIOAEH;

y4acTBOBaTh B TPYIIOBHIX (hopMax paboThl (00CYyKAeHUsI, 0OOMEH MHEHHIA, «MO3TOBBIE IITYPMBD»
UHBIE), BBINOJHATh CBOIO 4YacThb pabOTBl M KOOPAMHUPOBATb CBOM JEUCTBUS C JOPYTMMH 4JIEHAMH
KOMaH/Ibl, OLIEHUBATh KaueCTBO CBOETO BKJIAJa B OOLIMI MPOIYKT MO KpUTEPHUSIM, cHOpMYyTUPOBAHHBIM



Y4aCTHUKaMU BSaHMOI[efICTBHH.

NPEIMETHBIE PE3YJIbTATHBI
K xonity 10 kacca o0ydarOmuiicss HAy4YnUTCS:

. CBOOOJHO ONEPUPOBATh OCHOBHBIMU MOHATUSMHU CTEPEOMETPUM TPU PEUICHHH 3a7ad U
IIPOBEACHUU MAaTEMAaTUYECKUX PACCYKICHUM;

. IIPUMEHATHh AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IIPU PELICHUH I'€OMETPUYECKUX
3a1a4;

. KJIacCU(UIUPOBATh B3aUMHOE PACIHOJIOKEHUE NPSIMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE;

. CBOOOZHO ONEpUpOBaTh NOHSTHUAMM, CBSI3AHHBIMM C yIJaMH B IIPOCTPAHCTBE: MEXKIY
MPSIMBIMU B ITPOCTPAHCTBE, MEXKIY MPSMOM U IIIOCKOCTHIO;

. cBOOO/IHO ONEPUPOBATH MOHATUSIMU, CBI3aHHBIMH C MHOTOTPaHHUKAMU;

. CcBOOOJHO pacro3HaBaTh OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (TpU3Ma, MUPAMUIA,
MPSIMOYTOJIbHBIN Mapaienenumnen, Kyo0);

. KJaccu(UIUPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS /ISl KJacCUu(PUKAIIY;

. CBOOOJIHO OMEpPUPOBATh TMOHITUSIMH, CBS3aHHBIMU C CEUEHHEM MHOTOTPAHHHUKOB
IIJIOCKOCTBIO;

. BBITOJIHATE TMAPaJUICIBbHOE, LEHTPAIbHOE U OPTOTOHAIBHOE MPOEKTHPOBaHHE (GUTYp Ha
IJIOCKOCTh, BBIMIOJIHATH N300pakeHus (puryp Ha miocKoCTH;

. CTPOUTH CEUEHUS MHOTOTPAHHUKOB pPA3JIMYHBIMU METOJIaMH, BBIMOJIHATH (BBIHOCHBIC)
TUTOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYD: BH]I CBEpXY, COOKY, CHU3Y;

. BBIUUCIATh  IUIOIIAAM  TIOBEPXHOCTEHl  MHOIOIpaHHUKOB  (IpU3Ma, [HpaMHUAA),
reOMETPHUECKUX TeJl C IPUMEHEHHEM (HOopMyJT;

. CBOOOJTHO ONEPHPOBATH MOHATUSMH: CHMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U IIOCKOCTh
CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (QUTYPBI;

. CBOOO/IHO OIEPUPOBATh MOHATHUSMHU, COOTBETCTBYIOIIMMHU BEKTOpPaM U KOOpJMHATaM B
IIPOCTPAHCTBE;

. BBIITOJIHATH JICUCTBUS HaJl BEKTOPAMM;

. pemiath 3aJa4d  Ha JI0KA3aTEIbCTBO MATEMATHYECKUX OTHOLIICHMM MW HaXO0XICHHUE

TE€OMETPUUECKUX BEIMYUH, MPUMEHSS M3BECTHbIE METOABI INPH PEIIEHUH MaTeMaTU4YeCKHUX 3a/ad
MOBBIIIIEHHOTO ¥ BBICOKOTO YPOBHSI CIIOKHOCTH;

o NPUMEHATH TPOCTEHIINE TMPOrpaMMHBIE CpPEACTBA W DIIEKTPOHHO-KOMMYHHUKAIIHOHHBIE
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a/1ay;

o U3BIIEKaTh, Pe0oOpa30BbIBaTh U MHTEPIPETUPOBATH MH(POPMAIIMIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTekaxX U PUCYHKaX;

o MPUMEHSTH MOJTydYeHHbIE 3HAHUS HA NPAKTUKE: CPAaBHUBATh W aHAJIM3UPOBATH PeabHbIC
CUTyallud, TPHUMEHATh W3YyYEHHbIE TIOHATHS B IMpolecce IOMCKa pELIeHUs MaTeMaTU4YecKH
cOpMyYITHPOBaHHOW TPOOIIEMBI, MOJICTTHPOBATH peallbHbIC CUTYalluu Ha S3bIKE TEOMETPUH, UCCIIETOBATh
MOCTPOCHHBIE MOJEIN C HCIOJb30BAHMEM TE€OMETPUYECKHX TMOHATHH M TeopeM, ammapara anreOpsl,
pemaTh MPaKTHYECKUE 33a]]a9H, CBSI3aHHBIC C HAXOXKICHUEM FeOMETPUIECKUX BEITHMUNH;

o UMETh TPECTaBICHUsI 00 OCHOBHBIX JTalax Pa3BUTHS T'€OMETPHUU KaK COCTAaBHOW YacTH
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.

K konuy 11 kiacca oOyyaromuiicss HAy4uTCs:

o CBOOOJHO ONEPUPOBATH MOHATHAMH, CBS3aHHBIMU C IMJIUHAPHYECKOW, KOHHUYECKOW H
chepudecKoil TOBEPXHOCTSIMHU, OOBICHITH CIIOCOOBI MOTYUYEHUS;

o ONEpPUPOBATh MOHATUSAMM, CBA3aHHBIMM C TeJaMH BpPALICHUSA: LMWIMHIPOM, KOHYCOM,
cdepoii u mapom;

o pacrio3HaBaTh Tejla BpalleHHs (LMWIMHAP, KOHYC, chepa U Imap) U OOBSICHATH CIOCOOBI
MOJIyYCHHUS TEJl BPALCHHUS;

o KJ1accu()UIMPOBATh B3aUMHOE PACHOJIOKEHHUE CHEPBI U IUNIOCKOCTH;



. BBIUHCIIATH BEJIMYHUHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJ BpalleHUsI, 00bEMBI U TIOMIAAH
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BPALLICHUS, TEOMETPUYECKHUX TeJl C IPUMEHEHHEM (HOpMYT;

o CBOOOJHO ONEpPUPOBATH IMOHITUSMH, CBSI3aHHBIMH C KOMOHMHAIUSIMH TEJl BpAIICHUS WU
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIMCAHHBIN B cepy U OMHUCAaHHBIN 0KOJI0 cdepbl, chepa, BIUcaHHas B
MHOT'OTPaHHUK WX TEJIO BPALLEHUS;

. BBIUUCIISATH COOTHOIICHHUS MEXY TUIOIIAIsIMHA TOBEPXHOCTEH 1 00bEMaMU OJOOHBIX TEIT;

o n300pakaTh U3yyaeMble (PUTypBbI, BBIOIHATH (BHIHOCHBIC) TNIOCKHE YEPTEKU U3 PHCYHKOB
MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS TEJ BPALCHHUS;

. U3BJIEKAaTh, MHTEPIIPETUPOBATh U NMPEOOPa30BbIBATh MH(GOPMALIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTekKaxX U pUCYHKaX;

o CBOOO/IHO OIIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

. BBIIIOJIHATH ONEpallMy HaJl BEKTOPaMU;

. 3a/1aBaTh IVIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;

. peuaTh reOMETPUYECKHE 3aJa4 Ha BBIYMCIICHHE YIII0B MEXAY NMPSAMBIMU U IJIOCKOCTSIMH,

BBIYHCIICHUC paCCTOSIHI/If/'I OT TOYKH HO IIJIOCKOCTH, B LCJIOM, HA IPUMCHCHHUE BECKTOPHO-KOOPANHATHOI'O
MCTO/Ja ITpH PCHICHNH

. CBOOOJTHO OIEPUPOBATh MOHITHAMH, CBS3aHHBIMH C JIBHDKCHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JBUKCHUH;
. BBITIOJIHATh M300paXEHUSI MHOTOTPAHHUKOB M TeJ BpalICHUS MpPU NapajjIeIbHOM

MepeHoce, IIEHTPAILHON CHMMETPUH, 3EpPKAIbHOH CHMMETPUH, IPHU TIOBOPOTE BOKPYr TPSAMON,
peoOpa3oBaHus MOI00HS;

o CTPOUTH CCUCHUA MHOTOTPAHHHUKOB M TCJI BpalllCHUA: CCUCHUA UIIMHAPA (HapaJIJICJIBHO n
HEePICHUKYIIIPHO OCH), CeUeHHs KOHyca (Mapauie/ibHble OCHOBAHUIO U MPOXOJAIIAE Yepe3 BEPIIUHY),
CeUeHHMsI I1apa,;

. WCIIOJIB30BAaTh METOJbl IIOCTPOEHUS CEYEHUH: METOJ CJIEAO0B, METOJ BHYTPEHHEIO
IIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYIEN MIIIOCKOCTH;

. JTIOKa3bIBATh T€OMETPUUECKUE YTBEPKICHUS;

o MPUMEHATh TeoMeTpuyYecKkue (axkThl s pelIeHHs CTepeOMETPUYECKHX  3ajad,

npeanojararomux HECKOJIBKO HIaroB peiCHus, €CJIN yCJIOBUA NPUMCHCHUS 3aJaHbI B SIBHON M HESIBHOU
dopme;

L] pemaTL 3aa4Yu Ha JOKa3aTcJIbCTBO MATEMATHYCCKUX OTHOHIGHI/Iﬁ U HaAXO0XKICHHUC
TreOMCTPHUYICCKUX BCIINYHNH,

L NPUMCHATH HNPOTrpaMMHBIC CPCACTBA W JJICKTPOHHO-KOMMYHUKAITUMOHHBIC CHCTCMBI IIPpU
PEIICHUU CTCPCOMECTPHUYCCKUX 3ada4,

L] HpI/IMeHSITI) HOJ'IyLIeHHBIe 3HAHUS Ha HpaKTI/IKeI CpaBHI/IBaTI), aHaHI/ISI/IpOBaTB 1 OLICHUBATH
PCAIBbHBIC CUTYalluU, IPUMCHSATD U3YUCHHBIC IIOHATUA, TCOPCMBI, CBOWCTBA B Iponecce MOorMcCKa pClICHUA
MaTeMaTHu4eck CcQOpMyIHpPOBAaHHOW TPOOJIEMBI, MOJETUPOBATh peajbHbIE CHUTyalldd Ha S3bIKEe
reoMCeTpru, UCCICAO0BATH IMOCTPOCHHBIC MOJACIIN C UCITIOJIb30BAHUCM I'COMCTPHUICCKUX OOHATHH U TCOPEM,
armapaTa anre6p1>1, pemaTL HpaKTI/I'-IeCKI/Ie 3aa4i, CBs3aHHBIC C HaAXO0XICHHUEM FCOMeTqueCKHX
BCINYHMH,

L HUMCTH MPCACTABIICHUA 06 OCHOBHBIX 3TallaX Pa3sBUTHA I'€OMCTPHUU KaK COCTaBHOM YaCTH
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
KonuyecTBo 4yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMmbl Bcero Kontpoapnbie Ipaktuieckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecype

1 BBeneHue B ctepeoMeTpuio 23 1
2 B3anMHOe pacnonoxeHue npsMsIx B 6 1

IIPOCTPAHCTBE
3 [TapanmienbHOCTb NPAMBIX U INIOCKOCTEN B 8

IIPOCTPAHCTBE
4 [lepneHUKyIAPHOCTD NPSAMBIX U INIOCKOCTEN o5

B IIPOCTPAHCTBE
5 VYTIIbl ¥ paccTOSHUS 16 1
6 MHororpaHHuKu 7 1
7 BexTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMaTH3AIHSA 5 2

3HAHUU
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 102 6 0




11 KUIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne i/ I;;;?;::f;::me PAACIOB M TEM Beero Kontposbubie IIpakTuyeckue E)Ig;)(zl::g::;Baleee:;bﬂm e
padoThI padoThbI pecypebi

1 AHaMTHYECKas TEOMETPHS 15 1
9 HOBTOPGHI/IC, 0000IIeHNE U CHCTEMaTH3AIIHS 15 1

3HAHUU
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomaau MOBEpXHOCTU U OOBEMBI KPYTIIBIX 9 1

Ten
6 JIBrkeHus 5 1
7 HOBTOP@HI/IG, 00001IeHNE U CUCTEMAaTH3AIUS 17 5

3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

KoauuecTBO 9acoB

Jlara

JIeKTPOHHBbIE HU(POBHIE

Tema ypoka Beero Konrtposbusbie  IIpakTnueckue n3yveHns o0pa3oBaTte/ibHbIE
padoThI padoThbI pecypcbl

OcHoBHBIE TpaBUIIa U300pAKECHUS HA Bubmiorexa LIOK

PHUCYHKE INIOCKOCTH, IapajlieIbHbIX 1 https://m.edsoo.ru/7f443b12

npsIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka — '

[TonaTus cTepeoMeTpun: TOUKa, mpsimas,

IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE Bubsmorexa LIOK

MpaBuiIa U300paKeHUs Ha PUCYHKE 1 https://m.edsoo.ru/7f443cd4

IUIOCKOCTH, NMapaJuIeIbHbIX IPSAMBIX — '

(OTpe3KoB), cepeIMHbI OTpPE3Ka

[TonsTHs: nepecekarouecs MmIOCKOCTH, Bubmiorexa LIOK

nepeceKaroIuecs npsimas v MIoCKOCTb; 1 https://m.edsoo.ru/7f443fea

MOJIYIIPOCTPAHCTBO — '

o e e | B 10K

HOMYMPOCTPAHCTBO https://m.edsoo.ru/7f4441ca

MHOFOI:paHHI/IKI/I, n3o0pakeHue Bubmiorexa [IOK

MPOCTEHIINX IPOCTPAHCTBEHHBIX QUTYD, 1 hitps://m.edsoo.ru/7f443b12

HECYIIECTBYIOIIUX O0OHEKTOB — '

MHOFOI:paHHI/IKI/I, n3o0pakeHue Bubmiorexa [IOK

MPOCTEHIINX IPOCTPAHCTBEHHBIX QUTYD, 1 https://m.edsoo.ru/7f443cd4

HECYIIECTBYIOIIUX O0OHEKTOB — '

CraproBasi TMarHOCTHKA AKCHOMBI Butmiorexa [[OK

CTEPEOMETPHUH U TIEPBHIC CIEICTBUS U3 1 https://m.edsoo.ru/7f443fea

HHX. 0,5 EE— .

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE 1 bubmuoreka [IOK

CIICJICTBHS U3 HUX https://m.edsoo.ru/7f4441ca

AKCHOMBI CTEPEOMETPHHU U TIEPBBIE Bubmiorexa [IOK

cieactsus u3 Hux. CrocoOnl 3aaHus 1

OpsAMBIX U ILIOCKOCTEH B IIpOCTPaHCTBE.

https://m.edsoo.ru/7f443b12
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O0603HaueHUs MPSMBIX U TUNIOCKOCTEH

N300pakeHne ceueHuil nmupaMuapl, Kyoa u
HPU3MBI, KOTOPBIE MPOXOJIT Yepe3 UX

bu6nmoreka [IOK

10 p€bpa. M3o0pakeHne nepecedcHust httos://m.edsoo.ru/7f443cd4
MOJYYEHHBIX IUIOCKOCTE. PackpammBanue B '
MIOCTPOCHHBIX CEUCHHUI Pa3HBIMH LIBETAMH
N300pakeHne ceueHuil nmupaMupl, Kyoa u
TPH3MBI, KOTOPBIC MPOXOASAT Hepe3 HX BuGmorexa LIOK

11 pEbpa. M3o0pakeHne nepecedcHust https://m.edsoo.ru/7f443fea
MOJTYYEHHBIX TJIOCKOCTEH. PackpammmBanue — '
MIOCTPOSHHBIX CEUCHHUH Pa3HBIMH LIBETAMH
N300pakeHne ceueHuil mupaMuapl, Kyoa u
TPH3MBI, KOTOPBIC MIPOXOAAT Hepe3 HX BuGmorexa LIOK

12 peopa. M3o0pakeHne epeceacHHsI httos://m.edsoo.ru/7f4441ca
MOJIy4YE€HHBIX TUIOCKOCTeH. PackpammBanue — '
MIOCTPOSHHBIX CEUCHHUH Pa3HBIMH LIBETAMH
N300pakeHne ceueHuil mupaMuipl, Kyoa u
TPH3MBI, KOTOPBIC IPOXOAAT HepPe3 HX BuGmorexa LIOK

13 pEopa. M3o0pakeHne epeceucHHsI httos://m.eds0o.ru/7f443b12
MIOJIyYEHHBIX III0CKOCTEN. PackpamyBanue E— '
MOCTPOSHHBIX CEUCHUH Pa3HBIMH [IBETAMH

14 Mertona cnenoB 11 HOCTPOSHUS CeUeHHH llwstl/'tlg?;/?l:ee%asc])_gorllf/? f443cd4
Meron cnenoB s TOCTPOEHUS CEYEHUN.

15 CBOﬁ?TBa r?epe?equHﬁ Ir)IpSIMIJIX " BH6H_HOTeKa OK
1OCKOCTEH https://m.edsoo.ru/7f443fea
Meron cnenoB 1iis TOCTPOEHUS CEYEHUN.

16 CBoﬁ(I:[TBa r?epef:[eqeﬂnﬁ Ir)lpsiMbe " ﬁH6H_HOTeKa HOK
IOCKOCTEH ttps://m.edsoo.ru/7f4441ca
[TocTpoenue ceuenunii B mupamue, Kyoe

17 1o TpéM Toukam Ha pébpax. Co3nanue bubmuorexa [IOK
BBIHOCHBIX Y€PTEKEH M 3aIKCh I1aroB https://m.edsoo.ru/7f443b12
IIOCTPOEHHUS

18 ITocTpoenue ceuenuii B nupamuse, Kyoe bubmuoteka [IOK

o Tpém ToukaM Ha pébpax. Co3nanue

https://m.edsoo.ru/7f443cd4
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BBIHOCHBIX YEPTEXKEH U 3aIuCh IIaroB
MIOCTPOCHHUS

[TocTpoeHue ceueHuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Cozmanue

bubnunorexa LIOK

19 BBIHOCHBIX YEPTEKCH U 3aIIMCh [1aroB https://m.edsoo.ru/7f443fea
IIOCTPOEHHUS
[TocTpoenue cevueHwuii B mupamuie, Kyoe
20 o TpémM ToukaM Ha pébpax. Co3nanue bubmuorexa [{OK
BBIHOCHBIX YEPTEKEH M 3aIKCh I1IaroB https://m.edsoo.ru/7f4441ca
MIOCTPOCHHUS
20 mponopmonammmn orpesax. Moot Bu6morera LIOK
' https://m.edsoo.ru/7f443b12
TPEYTOJIbHUKOB
[ToBTOpenue mnanumeTpuu: Teopema
22 Menenas. Pacuersl B cCUCHUSIX HA bubnunoreka LIOK
BBIHOCHBIX YepTekax. McTopus pa3BUTHS https://m.edsoo.ru/7f443cd4
IUTAHUMETPUH U CTEPEOMETPUN
23 Kontponbhas padota "AKCHOMBI bubnnorexa [JOK
crepeomeTpun. CeueHus" https://m.edsoo.ru/7f443fea
B3anMHOe pacnionoxeHue npsMbIx B
| Toeme Copemmanme BuGniorsa LOK
' https://m.edsoo.ru/7f4441ca
npsMbIX. [lapanensHbie npsiMbie B
MIPOCTPAHCTBE
Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTH IPSIMO MapasuienbHON
o5 JAaHHOU TPSIMOM, MPOXOAAIIEH Yepe3 TOUKY bubmmnoreka HOK
MPOCTPAHCTBA U HE JIeXKAIeH Ha TaHHOM https://m.edsoo.ru/7f443b12
npsMoi. Jlemma o nepecedeHnn
MapajuieIbHbIX MPSMBIX MNIOCKOCTHIO
| s pma, e o LOK
' https://m.edsoo.ru/7f443cd4
CKPEUIMBAOIINXCS MTPSIMBIX
27 [TapatenpsHOE IPOEKTUPOBAHHUE. bubmuoteka [IOK

OcHOBHBIE CBOMCTBA MAPAJIEITHLHOTO

https://m.edsoo.ru/7f443fea
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poeKTHUpoBaHus. M300paxenne pa3HbIxX
¢buryp B napauienbHONH IPOEKLIUU

enTpanbHas npoekus. Yrou ¢

bu6nmoreka [IOK

28 COHAIIPaBJIEHHBIMH CTOPOHAMH. YTOJI hitps://m.edsoo.ru/7f4441ca
MEXY OPSIMbIMU
3agaun Ha JOKa3aTeabCTBO U
29 chc[ﬂe):[OBa}II[He CBSI3aHHBIC C bubmorexa LIOK
' https://m.edsoo.ru/7f443b12
pacIoyioKeHUEeM IPSIMbIX B IPOCTPAHCTBE
[ToHsiTHSA: MapanaeaIbHOCTh NPSIMO U
TUIOCKOCTH B mpocTpancTse. [Ipu3nak
30 napannenLHocfH n[?ﬂMoﬁ u HJ'IECKOCTI/I. bubmorexa [IOK
o 8 https://m.edsoo.ru/7f443cd4
CaoiicTBa napamienbHOCTU IPSIMOH U
IJIOCKOCTH
I'eomeTpuuecKkue 3a1aun Ha BHIYMCIIEHUE U
31 JIOKA3aTeIbCTBO, CBA3AHHBIC C bubnnorexa [JOK
apajIeIbHOCTHIO IPSIMBIX M IFIOCKOCTEM https://m.edsoo.ru/7f443fea
B IPOCTPAHCTBE
[TocTpoeHue ceueHust, MPOXOAALIETo Yepes3
JAHHYIO MPSMYIO Ha YepTexe U bubmmnoreka HOK
32 o . n .
napauIebHOTO APYToi mpsiMoid. Pacuér https://m.edsoo.ru/7f4441ca
OTHOLIEHUH
[TapannensHast npoeKUHs, IPUMEHEHUE
33 U1l IOCTPOEHHUS CeUeHUH KyOa u bubmuoteka [IOK
napayuenenunena. CBoHCTBa https://m.edsoo.ru/7f443b12
napasiesienune1a U mpu3Mbl
[TapamtensHbie ockoctu. IpusHaku bubmuoteka [IOK
34 . .
napauIeIbHOCTH JIBYX TUIOCKOCTEH https://m.edsoo.ru/7f443cd4
Teopema o0 mapajieIbHOCTH U
35 €IMHCTBEHHOCTH TUIOCKOCTH, MTPOXOASIICH bubmuoteka [IOK
4yepe3 TOUKY, He TIPUHAJICKAIIYIO JaHHON https://m.edsoo.ru/7f443fea
IUIOCKOCTH U CIEJICTBHS U3 HeE
CBoiicTBa mapasienbHbIX MJIOCKOCTEN: O
36 MapaJuIEIbHOCTH IPSIMBIX IEPECEUECHUS bu6muoreka [JOK

IIpU NIEPECEUEHUH [IBYX I1apaJUICIbHbBIX
IIJIOCKOCTEN TpeThen

https://m.edsoo.ru/7f4441ca
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CBoiicTBa mapasienbHbIX MJIOCKOCTEN: 00
OTpe3Kax MapajiesIbHbIX MPSMBbIX,

37 3aKJIFOUYEHHBIX MEX/y MTapajlIeIbHBIMU bubmorexa LOK
. https://m.edsoo.ru/7f443fea
IUIOCKOCTSIMU; O IIEPECEUCHUHN IPSAMOM €
JBYMsI TAPAILIEIbHBIMU NIOCKOCTSIMH
38 [ToBropenue: Teopema [Tudaropa Ha Bu6muoteka [JOK
IIOCKOCTH https://m.edsoo.ru/7f4441ca
39 [ToBTOpEHME: TPUTOHOMETPUS bubmuorexa [{OK
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA https://m.edsoo.ru/7f443b12
40 CaoiicTBa Ky0a U IPSIMOYTOJILHOTO bubmmoreka [JOK
napajuie/ieune1a https://m.edsoo.ru/7f443cd4
a1 Boruncnenue IMH OTpe3KOB B KyOe U bu6nunorexa LIOK
PSIMOYTOJIbHOM IMapaJuIeIIeIUIe e https://m.edsoo.ru/7f443fea
[leprieHAUKYISAPHOCTD NPSIMOM U
42 wiockocTu. [Ipu3Hak Bu6mmoteka [JOK
MEPICHIUKYIIIPHOCTH MPSIMOH 1 https://m.edsoo.ru/7f4441ca
IJIOCKOCTH
[lepneH MKy IAPHOCTD NPSMOM U
43 mockocty. [Ipusnak bubmuoreka [IOK
MEPIECHIUKYIIPHOCTH MIPSIMO# 1 https://m.edsoo.ru/7f443b12
IJIOCKOCTH
Teopema o cyniecTBOBaHUH U
44 €IMHCTBEHHOCTH MPSIMOM, IPOXOAAIIEH bubmuoreka [IOK
Yyepe3 TOYKY MPOCTPAaHCTBA U https://m.edsoo.ru/7f443cd4
MEPIEeHIUKYIISIPHOM K IIIOCKOCTH
45 [ImockoCTH M EpIEHIUKYJIIIPHBIE UM bubmmnoreka HOK
IpsIMbIe B MHOTOTPaHHHUKaX https://m.edsoo.ru/7f443fea
46 [1110CKOCTH ¥ NEPIIEHIUKYJIIIPHBIE UM bubmuoteka [IOK
IpsIMbIE B MHOTOTPaHHHKAX https://m.edsoo.ru/7f4441ca
G — Bubmoera LIOK
https://m.edsoo.ru/7f443fea
PSIMYIO
48 KonTtpouabsnas pa6ora 3a 1 noayroaue. 0.5 bubmuoteka [IOK

[lepnenuKyIsp U HAKIOHHAS.

https://m.edsoo.ru/7f4441ca
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ITocTpoeHue nepneHuKyIsapa U3 TOUKU Ha
IPSIMYIO

49 Teopema o TpEX neprneHAnKyIsIpax bubmuorexa [IOK
(mpsimast u oOpaTHasi) https://m.edsoo.ru/7f443b12
50 Teopema 0 TpEX NMeprneHAnKyJIsIpax bubmmoreka [JOK
(mpsimast 1 oGpaTHast) https://m.edsoo.ru/7f443cd4
51 Yron Mexay CKpenuBaromuMHucs bu6nmoreka [IOK
PSMBIMH https://m.edsoo.ru/7f443fea
I o e B LOK
. https://m.edsoo.ru/7f4441ca
MIJIOCKOCTEMN
53 OpTOroHajibHO€ MPOEKTUPOBAHUE bubmorexa [IOK
https://m.edsoo.ru/7f443b12
ITocTpoenue ceueHuii K MPU3MBI
54 nlf())aCBI/II)J(I):HOI“: :IilpeaMHzLHy ? ?1’01\?01;5}0, Bubmorexa HOK
N https://m.edsoo.ru/7f443cd4
OpPTOTOHAJILHOM MPOEKIINH
| e o BuSorea 10K
N https://m.edsoo.ru/7f443fea
OPTOTOHAJILHOM MPOEKIINH
56 S’?thhgli;gﬁ:HBO?;Oc;fj(f; Blf':[ﬂocxocm bubmorexa HOK
N : https://m.edsoo.ru/7f4441ca
CUMMETPHU B MHOTOTPaHHUKAX
57 [Ipu3Hak nepneHIuKyISIPHOCTH TPSIMON U bubmuorexa [IOK
TUIOCKOCTH KaK CJICJICTBUE CHMMETPUHU https://m.edsoo.ru/7f443fea
58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér bubmuoteka [IOK
PacCTOSIHUN OT TOYKH JI0 TUIOCKOCTH https://m.edsoo.ru/7f4441ca
59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér bubmuorexa [IOK
PacCTOSIHUI OT TOYKH JI0 TUIOCKOCTH https://m.edsoo.ru/7f443b12
o |Smetomenm e BuGmores 10K
e . https://m.edsoo.ru/7f443cd4
napajuIeTbHON TPSIMON
61 CrBur 1o HenmapayIeTbHOU MPSIMOH, bubnuotexa [JOK
W3MEHEHHUE PACCTOSIHHIMA https://m.edsoo.ru/7f443fea
62 KontposbHas padota "B3auMHoe bubmuoreka [IOK
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PacIoyIoKEHUE MPSIMBIX U MJIOCKOCTEH B
npoctpaHctae"

[ToBTOpEHME: yroy Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B

https://m.edsoo.ru/7f4441ca

bubnunorexa LIOK

63 [IPOU3BOJILHOM TPEYTOJbHHUKE, TEOpEMa https://m.edsoo.ru/7f443b12
KOCHUHYCOB
[ToBTOpEHME: YroJI MEXK
64 CerIHEIBaI-OHII}/IIMI/IC}I prlll\}//IBIMI/I B bubmorexa OK
https://m.edsoo.ru/7f443cd4
IIPOCTPAHCTBE
65 I'eomerpuyeckne METObI BBIYUCICHUS Bbu6muotexa [JOK
yIiia MEKIYy IPSIMbIMH B MHOIOI'PaHHHKaX https://m.edsoo.ru/7f443fea
66 JIByrpansbiil yroa. CBOMCTBO JIMHEWHBIX bubnuoreka [IOK
YIJIOB JIByTPAHHOTO yIiia https://m.edsoo.ru/7f4441ca
67 [lepnenaukynspusie miockoctu. CBOMCTBA bubnnoreka [JOK
B3aUMHO MEPIICHIUKYISIPHBIX TNIOCKOCTEH https://m.edsoo.ru/7f443fea
[Tpu3Hak nepreHIuKyISIPHOCTH
68 IJIOCKOCTEH; TeopemMa o0 mpsiMoi bubnnorexa [JOK
MepeCceUeHus IByX IUIOCKOCTEH https://m.edsoo.ru/7f4441ca
MEePIEeHIUKYISIPHBIX TPEThEH TIOCKOCTH
[IpssMoyTronbpHEIN Tapajuieenunesn; Kyo;
69 Hszepe}II{Hﬂ CBOfICTBlz HpSIMoyFOJ'IfHOI}“IO bubmorexa HOK
’ https://m.edsoo.ru/7f443b12
napajuieNenuneaa
70 TeopeMa 0 nuaronany nNpsMOYTroabHOTO bubmuoteka [IOK
napaJuiesienure/a u CJaeICTBUE U3 Hed https://m.edsoo.ru/7f443cd4
CrepeomeTpuyuecKe 1 MPUKIaIHbIE
71 3az[alqu1/1 CBHI;aHHbIe co B3I:1HMHLIILM bubmorexa HOK
’ https://m.edsoo.ru/7f443fea
Pacro0KEHUEM NMPSMBIX U TUIOCKOCTH
IloBTOpEHME: CKPELIMBAIOLIUECS NPSMBIE,
72 napamfeanHe HIJ)'I(;J(-:IKOCTI/IHI_; CTaHJIIE)lpTHBIX bubmorexa [IOK
https://m.edsoo.ru/7f4441ca
MHOTOTpaHHUKAX
[Tapa mapanienbHbIX IOCKOCTEH Ha
73 CKPEIIMBAIOIINXCS MPSAMBIX, PACCTOSIHUE bubnuotexa [JOK

MEXYy CKPEIIUBAIOLIIUMUCS IIPSIMBIMU B
MIPOCTBIX CUTYALHSIX

https://m.edsoo.ru/7f443b12
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PaccrosHue oT TOUKH J0 IIIIOCKOCTH,

bubnunoreka LIOK

4 paccTosIHUE OT MPSAMOM [0 TIOCKOCTH https://m.edsoo.ru/7f443cd4
| e ey B 10K
N https://m.edsoo.ru/7f443fea
MTOMOIIBIO NEPIIEHIUKYISIPHON MIIOCKOCTH
TpéxrpanHblid yroJi, HEpaBEHCTBA JJIs
76 TpexrpaHHbIX yrioB. Teopema Iudaropa, Bu6muotexa [JOK
TEOPEMBI KOCHHYCOB M CHHYCOB JUIsI https://m.edsoo.ru/7f4441ca
TPEXTPAHHOTO yria
77 DNeMEeHTHI CPePUIECKON TeOMETPHH: bubmmoreka [JOK
reoIe3NUECKHE JIMHUHN Ha 3eMiie https://m.edsoo.ru/7f443fea
78 KonTponbnas padota No2 "VYrisl u bubnnoreka [JOK
paccrostHus" https://m.edsoo.ru/7f4441ca
79 Cucremaru3zanus 3HaHUuN "MHOTOrpaHHUK bu6nunorexa LIOK
U €ro 3JIeMEHTHI" https://m.edsoo.ru/7f443b12
80 [Mupamuna. Buasl nupamun. [lpaBunbHas Bu6mmoteka [JOK
mupaMuIa https://m.edsoo.ru/7f443cd4
81 IIpusma. [IpsimMast 1 HaKIIOHHAS IPU3MBI. bubnnorexa [JOK
[TpaBuibHas npu3ma https://m.edsoo.ru/7f443fea
82 [Ipsimoii napamienenunen, bubmmnoreka HOK
IPSIMOYTOJIBHBIN Napauienenuesn, Kyo https://m.edsoo.ru/7f4441ca
83 Beinykiibie MHOrorpanHuku. Teopema bubmuoteka [IOK
Diinepa https://m.edsoo.ru/7f443b12
84 SII;IIJIIT;QK;I Iﬁpfi;;:;i?:;‘ I;I;P;y?[;(;ﬁzﬁiHHe bubmmorexa [OK
' https://m.edsoo.ru/7f443cd4
MHOTOTPaHHUKH
85 KonrtponbHas pabora Ne3 bubmuorexa [IOK
"MHororpaHHUKH" https://m.edsoo.ru/7f443fea
86 [TonsiTre BekTOpa HA MJIOCKOCTH U B bubmuoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/7f4441ca
bu6nunorexa LIOK
87 Cymma BeKTOpOB https://m.edsoo.ru/7f443fea
88 Pa3nocTh BekTOpOB bubmorexa IOK

https://m.edsoo.ru/7f4441ca
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89 n 1 bubmuorexa [{OK
PaBHIIO HapaLTICTICIIIIea https://m.edsoo.ru/7f443b12
bu6nmoreka [IOK
%0 YMHOKEHHE BEKTOpa Ha YHCIIO 1 https://m.edsoo.ru/7f443cd4
P N
PoB, https://m.edsoo.ru/7f443fea
MJIOCKOCTH
bubnunorexa LIOK
%2 CKasspHoe NpOH3BENICHHE 1 https://m.edsoo.ru/7f4441ca
93 Brrunciienue yria Mexxay BEKTOpaMHU B 1 bubnuoreka [IOK
POCTPaHCTBE https://m.edsoo.ru/7f443b12
9 [Ipocreiimme 3aaa4u ¢ BEKTOpaMH 1 bubmorexa [IOK
P A P https://m.edsoo.ru/7f443cd4
95 [Ipocreiime 3a1a4un ¢ BEKTOpaMH 1 bubmmorexa HOK
https://m.edsoo.ru/7f443fea
96 [Ipocreiimme 3a1a4u ¢ BEKTOpAMH 1 bubmorexa [OK
P A P https://m.edsoo.ru/7f4441ca
97 IIpocreimme 3a1auu ¢ BEKTOPaMH 1 bubmmorexa [IOK
https://m.edsoo.ru/7f443fea
98 KonrponbHas padora Ne4 "BekTopsl B 1 bubmuoreka [IOK
npoctpaHcTae" https://m.edsoo.ru/7f4441ca
. bubmuorexka [IOK
99 O00011IeHIE U CUCTEMATH3AIU 3HAHUI 1 hitps://m.edsoo.ru/7f443b12
100 IIpome:xxyTOoyHast aTTecTALUA. 1 bubmmnoreka HOK
KoMnuiekcHasi KOHTposIbHas padoTa https://m.edsoo.ru/7f443cd4
. bubnuoreka [{OK
101 O00011IeHIE U CUCTEMATH3AIUS 3HAHUI 1 hitps://m.edsoo.ru/7f443fea
. bubnuotexa [JOK
102 OO0o01IeHre ¥ CHCTeMAaTH3aINs 3HAHUN 1 https://m.edsoo.ru/7f4441ca

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KUIIACC

KonuyecTBo yacoB Jlara DJIeKTpPOHHbIe U (pPOBbIE
Ne i/ Tema ypoka Beero Konrpouabusie  IIpakTHueckue R — oOpa3oBaTejibHbIE
padoThbI padoThbI pecypchl
1 [ToBTOpenue Tembl "KoopaunaTel BeKTOpa 1 bubmuorexa [{OK
Ha IUIOCKOCTH ¥ B IPOCTpaHCTBE" https://m.edsoo.ru/7f443fea
2 [ToBTOpenue tems! "CkanspHoe 1 Bbu6mumotexa [JOK
POM3BEAECHNE BEKTOPOB" https://m.edsoo.ru/7f4441ca
3 [ToBTOpenue Temsl "Bprunciienue yria 1 bubnuoreka [IOK
MEK/y BEKTOpaMH B ITPOCTpaHCTBE" https://m.edsoo.ru/7f443b12
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMO, 1 bubnnoreka [JOK
POXOJISIICH Yepe3 JBe TOUKH" https://m.edsoo.ru/7f443cd4
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1 bubmmoreka [JOK
ypaBHEHHE IUIOCKOCTH B OTPE3Kax https://m.edsoo.ru/7f443fea
6 YpaBHEHHE IUIOCKOCTH, HOpMaJlb, 1 bubnnorexa [JOK
ypaBHEHHE TUIOCKOCTH B OTPE3Kax https://m.edsoo.ru/7f4441ca
7 BexTopHoe nmpounsseneHne 1 bubmmorexa [IOK
https://m.edsoo.ru/7f443fea
: Tt nepananersa, mneie 1 05 BuGmrorexa LOK
’ ’ https://m.edsoo.ru/7f4441ca
IPOrpaMMUPOBAHNE
9 JInHeHbIE HEPAaBEHCTBA, TMHEUHOE 1 bu6nunorexa LIOK
pOrpaMMHUPOBAHUE https://m.edsoo.ru/7f443b12
10 AHaJIUTHYECKHE METO/BI pacuéTa yria 1 bubmuoteka [IOK
ME/Ty MPSIMBIMH B MHOTOTPaHHUKAX https://m.edsoo.ru/7f443cd4
11 AHanuTHYECKHe METO/IbI pacuéTa yria 1 bubmuoreka [JOK
MEXY TUIOCKOCTSIMH B MHOTOTPaHHUKAX https://m.edsoo.ru/7f443fea
12 dopMya pacCTOSIHUSA OT TOYKH 10 1 bubmuoreka [IOK
IUTIOCKOCTH B KOOPJIMHATAX https://m.edsoo.ru/7f4441ca
13 Haxoxnenve paccToSHUN OT TOYKH J0 1 but6mmoreka [IOK
IUIOCKOCTH B KyOe https://m.edsoo.ru/7f443fea
14 Haxoxnenue paccTostHul OT TOUYKH 10 1 bu6nunorexa LIOK
IUIOCKOCTH B MPABHJILHOMN MTMPaMH/IE https://m.edsoo.ru/7f4441ca
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15 KontponsHast padora Nel bubmuotexa [JOK
" AHamuTHYECKas reoMeTpus” https://m.edsoo.ru/7f443b12
16 CedeHuss MHOTOIPaHHUKOB: CTaHIAPTHBIE bubmuorexa [IOK
MHOTOTPaHHHUKH https://m.edsoo.ru/7f443cd4
17 CeueHust MHOTOTPAHHUKOB: METO/I CJIC/IOB Bubmorexa HOK
’ https://m.edsoo.ru/7f443fea
o | e B 0K
4 https://m.edsoo.ru/7f4441ca
IIJIOCKOCTEMN
19 [TapannensHble OPSIMBIE U TTIOCKOCTH: bubnnoreka [JOK
napaJuiebHbIe CEYCHUS https://m.edsoo.ru/7f443fea
20 [TapannensHble OPSIMBIE U TTIOCKOCTH: bubnnoreka [JOK
pacuéT OTHOIICHUH https://m.edsoo.ru/7f4441ca
IT bHBIE TIPSIMBIC U IJIOCKOCTH:
21 yrﬁ?&jiny cf(pgmHB:}omlfhiflc;) ’ Bubmuorexa HOK
https://m.edsoo.ru/7f443pb12
PSIMBIMU
[lepnienauKynsipHBIC IPSMBIE U
29 IJIOCKOCTH: CTaH/IAPTHBIE MAPbI bubnnorexa [JOK
HEePICHIUKYJISPHBIX MJIOCKOCTEH https://m.edsoo.ru/7f443cd4
MPSIMBIX, CHMMETPUU MHOTOIPAHHUKOB
23 mmockoet: seopen o pen. Bubmotera LIOK
) https://m.edsoo.ru/7f443fea
NepHeHANKYISIPaxX
2 oot ssreerern T Bu6morera LLOK
) https://m.edsoo.ru/7f4441ca
MHOTOIPAaHHHUKAX
25 Egz:(?g:g?:ﬁlfggf ?I)HOI;)MyJ'ILI JUISL bubmorexa LIOK
N ’ https://m.edsoo.ru/7f443fea
IO, COOOpaKEHUS IO 100MsI
26 3123:351?(1){;:1.{11;1(?? ?bﬂcfll)MynH JUISL bubmorexa LIOK
N ’ https://m.edsoo.ru/7f4441ca
IO e, COOOpaKEeHHUSI TO100MsI
97 [ToBTOpEHHMeE: TUIOMIAAN but6mmorekxa [IOK

MHOTOYTOJTbHUKOB, ()OPMYIIBI JUISI

https://m.edsoo.ru/7f443b12
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TIomIaiel, cooOpakeHus Moa00us

[Inomanu ceyeHnit MHOrOrpaHHUKOB:

bubnunorexa LIOK

28 IUIONIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha hitps://m.edsoo.ru/7f443cd4
4acTH, COOOpaXKeHUsI MOJ00uS
p |t B LOK
tan p > basp https://m.edsoo.ru/7f443fea
4acTH, COOOpaxKeHHUSI MOJ00uS
o | Romomasspeors 62 ot B LOK
P > https://m.edsoo.ru/7f4441ca
MHOTOTPaHHUKOB
31 O0béM Tema. O0beM IPSIMOYTOIBHOTO bubmmoreka [JOK
napaJuieenueaa https://m.edsoo.ru/7f443fea
30 3amaun 00 yaBOCHUU Ky0a, O KBaJApaType bubmmorexa [JOK
Ky0a; 0 TPHCEKIIUH yIiia https://m.edsoo.ru/7f4441ca
W | oo e, o B LOK
pAMOY https://m.edsoo.ru/7f443b12
napasuiesienumne1a
3 A —— BuGmmorexa I1OK
pAMOY https://m.edso0.ru/7f443cd4
napasuieNienumnena
N . bubmuoreka [{OK
35 OOBEM MpAMOH MpH3MEI https://m.edsoo.ru/7f443fea
36 CrepeomeTpudecKue 3a1a4um, CBI3aHHBIC C bubmuorexa [IOK
BBIYHCIIEHUEM 00BbEMOB TIPSIMOI MTPHU3MBI https://m.edsoo.ru/7f4441ca
37 IIpuknagnele 3a1auu, CBI3aHHBIE C bu6nmorexa LIOK
00BEMOM MPSIMOI TIPU3MBI https://m.edsoo.ru/7f443fea
R BuGaorss LOK
peaerier paja. https://m.edsoo.ru/7f4441ca
HAKJIOHHOM MPU3MBI
I BiGaiorss LOK
pel paia. https://m.eds00.ru/7f443b12
MTUPAMHU/TBI
40 ®opmyna 06béMa nmupamuibl. OTHOIIEHHE bubmuoteka [IOK

00bEMOB MUPAMHU/T C OOILITUM yTIIOM

https://m.edsoo.ru/7f443cd4
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a1 ®opmyna 06béMa nmupamuiel. OTHOIIEHHE bubmuotexa [JOK
00BbEMOB MHPAMHK] C OOIIMM yIIIOM https://m.edsoo.ru/7f443fea
42 CrepeomMeTprYECKHE 3a/1a4u, CBSI3aHHBIE C bubmuorexa [IOK
00bEMaMHU HAKJIOHHOM MTPHU3MBbI https://m.edsoo.ru/7f4441ca
43 CrepeomeTpuyecKkue 3a/1auu, CBI3aHHbIE C bubmmoreka [JOK
00BbEMaMU TTHPAMHIBI https://m.edsoo.ru/7f443fea
| e v Ofnbcy B LOK
’ https://m.edsoo.ru/7f4441ca
IPU3MBI
45 [Tpuknagaeie 3agaun 1Mo Teme "OO0BEMBI bu6nmorexa LIOK
Ten", CBA3aHHBIC C 00BEMOM TTHPAMH/IBI https://m.edsoo.ru/7f443b12
16 [Ipumenenue 00bEMOB. BeruncieHue bubnnoreka [JOK
paccTOsIHUS 70 TUIOCKOCTH https://m.edsoo.ru/7f443cd4
47 KonTtponsnas padora "O0béM 1 Bu6mmoteka [IOK
MHOTOIpaHHHKA" https://m.edsoo.ru/7f443fea
Kontpoabnas padora 3a 1 moayrogue
48 [{nnnHapudeckas NOBEPXHOCTD, 05 Bbu6mmoteka [JOK
00pa3yroIIHe HIHHIPUICCKON ’ https://m.edsoo.ru/7f4441ca
MIOBEPXHOCTH
49 Hunmunaap. [psmoit kpyroBoil HUIUHAP. bubmmnoreka HOK
[Tnomaap MOBEPXHOCTH ITHIIMHIPA https://m.edsoo.ru/7f443fea
50 Konnueckas moBepXxHOCTb, 00pa3yoliye bubmuoteka [IOK
KOHHUYECKOi oBepxHocTH. KoHyc https://m.edsoo.ru/7f4441ca
51 CeueHue KOHYyca MII0CKOCTBIO, bubmuoreka [IOK
napauIeIbHON TNIOCKOCTH OCHOBAHUS https://m.edsoo.ru/7f443b12
52 VYceu€nnsiit konyc. M3o0paxenue bubmuoreka [IOK
KOHYCOB U YCE€UEHHBIX KOHYCOB https://m.edsoo.ru/7f443cd4
53 [Tnomaas OOKOBOI MOBEPXHOCTH U bubnunoreka LIOK
TIOJTHOM TTOBEPXHOCTH KOHYCa https://m.edsoo.ru/7f443fea
54 [Tnomanb 60KOBOM MOBEPXHOCTH U bu6muoreka [JOK
MOJTHOM MOBEPXHOCTH KOHYCa https://m.edsoo.ru/7f4441ca
CrepeomeTpHuecKue 3a/1a4ud Ha Butmiorexa [[OK
55 JIOKa3aTeILCTBO U BLIUHUCIICHHE,

MNOCTPOCHHUEM CedeHUI HUJIMHApA, KOHYyCa

https://m.edsoo.ru/7f443fea
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CrepeomeTpuuecKkue 3aauu Ha

56 JIOKA3aTeJIbCTBO M BEIYMCIIEHUE buGnuorexa LIOK
. ’ https://m.edsoo.ru/7f4441ca
MOCTPOEHUEM CEUEHUM IUIMHAPA, KOHyCca
57 IIpuxknaguelie 3a1a4n, CBI3aHHBIE C bubnunorexa LIOK
UTHHIPOM https://m.edsoo.ru/7f443b12
58 [Ipuknagneie 3a1a4u, CBSI3aHHBIE C bub6nmoreka [IOK
LIJTHHIPOM https://m.edsoo.ru/7f443cd4
bubnunorexa LIOK
59 Ctepa u map https://m.edsoo.ru/7f443fea
o | B LOK
’ https://m.edsoo.ru/7f4441ca
IJIOCKOCTHI0. B 1 n300pakeHue mapa
11 JEHHU BI 1 III
61 HJIG(F))EI((:sCTebIo.e Iz(éil)::HI/Ie m;lg; ; chepsl buGnuorexa LIOK
https://m.edsoo.ru/7f443fea
MJI0CKOCTHIO. Byl n n300pakeHue mapa
62 VYpasaenue chepsl. [Lomans chepsl u eé bubmmoreka [JOK
yacrei https://m.edsoo.ru/7f4441ca
bubmuoreka [{OK
63 CI/IMMeTpI/I}I C(l)epLI 1 Iiapa https://m.edsoo.ru/7f443b12
CrepeomeTpryuecKue 3aa4u Ha
64 JIOKa3aTelIbCTBO M BBEIYHCIICHUE, bu6nmorexa LIOK
CBsI3aHHBIC CO chepoil U mapom, https://m.edsoo.ru/7f443cd4
MOCTPOEHUEM UX CEUEHHUM MIOCKOCTHIO
CrepeomeTpruecKkue 3aJauu Ha
65 JI0KA3aTeJIbCTBO U BBIYUCIIEHHUE, bubmuoreka [IOK
CBsI3aHHBIE CO c(hepoii u mapom, https://m.edsoo.ru/7f443fea
MOCTPOEHUEM UX CEUEHHH MIOCKOCTHIO
66 [IpuxnagHele 3a1a4n, CBA3aHHBIE CO bubnunoreka LIOK
cdepoii u mapom https://m.edsoo.ru/7f4441ca
67 e  onpysROCTH. Cra A Bummorerca LIOK
’ https://m.edsoo.ru/7f443fea
moaoous
68 Paznuunable KOMOWHAIIMY TEJ BPAIICHUS U but6mmorekxa [IOK

MHOI'OI'PaHHHUKOB

https://m.edsoo.ru/7f4441ca
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3anaun o teme "Tena U MOBEPXHOCTH

bubnunoreka LIOK

69 BpamicHus" https://m.edsoo.ru/7f443b12
70 3agauu o Teme ""Tena 1 MOBEPXHOCTH bu6nmoreka [IOK
BpaicHus" https://m.edsoo.ru/7f443cd4
71 Kontponsnast padora Ne4 "Tena u Bu6muoteka [JOK
MOBEPXHOCTH BpaIieHus" https://m.edsoo.ru/7f443fea
79 O0BeéM muuHapa. Teopema 06 00bEME bu6nmoreka [IOK
IPSIMOTO IIMJIMHAPA https://m.edsoo.ru/7f4441ca
B B LOK
: https://m.edsoo.ru/7f443fea
KOHyca
74 [Tnomaan OOKOBOM M OJIHOM bu6nmorexa LIOK
HOBEPXHOCTH KOHYCa https://m.edsoo.ru/7f4441ca
T METPHUUYECKU YU, CBS3aHHEI
75 gbliii?‘[eli:liM gg};éf/{éiﬂljﬂn;ninpza o Bubmuorexa HOK
’ https://m.edsoo.ru/7f443b12
KOHyca
76 [Ipuknanueie 3anaun no teme "OOBbEMBI U Bbu6mmoteka [JOK
IUIOINAIM [TOBEPXHOCTEH TET" https://m.edsoo.ru/7f443cd4
OO0béM 11apa U MapoBOTO CEKTOPA.
Teopema 06 06nEme mrapa. [Tnomans
77 cdepsl. CTepeomMeTpruyecKre 3a1auu, bubnnorexa [JOK
CBSI3aHHEIE C BBIYUCIEHHEM 00HEMOB https://m.edsoo.ru/7f443fea
rapa, mapoBOTro CETMEHTa U IIapOBOTO
CeKTOpa
[Mpuknanueie 3agaun mo Teme "OO0bEMBI
78 o ot Coommomon mexIy Bu6morera LIOK
i " N https://m.edsoo.ru/7f4441ca
TUIOMIA/IIMU TTOBEPXHOCTEN U 00bEMaMuU
MMOJOOHBIX TEI
[TomoGHbIE Tena B MPOCTPAHCTBE.
H3meHeHne o0bEMa mpu 1o 100U H. Bu6motexa LIOK
79 CrepeoMeTpHrUueCcKUe 3a]a41, CBSI3aHHBIE C

BBIUHCIIEHHEM 00BEMOB TeENI U IUIOMIAIEN
MTOBEPXHOCTEN

https://m.edsoo.ru/7f443fea
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KonTponpHas padora Ne5 "[Tnomaam

bubnunoreka LIOK

80 MOBEPXHOCTH ¥ 00BEMBI KPYTJIBIX T https://m.edsoo.ru/7f4441ca
BIDKEHUS MpocTpaHcTBa. OTOOpakeHUs.
81 ﬁBI/I)KeHI/ISI praBeFHCTBo duryp. I())6ume bubmorexa LIOK
N N https://m.edsoo.ru/7f443b12
CBOICTBa IBUYKEHUI
Buapl nBukeHuid: napauieabHbIA
82 [IEPEHOC, LEHTPAIIbHAsl CUMMETPHUS, Bu6muotexa [JOK
3epKalibHasi CHMMETPHS, TOBOPOT BOKPYT https://m.edsoo.ru/7f443cd4
IPsIMOM
83 [IpeobpaszoBanus nogodus. [psamas u Bbu6muotexa [JOK
cdepa Ditnepa https://m.edsoo.ru/7f443fea
84 ['eomeTpuyeckue 3aauu Ha MPUMEHEHUE bubnnoreka [JOK
JBHKCHHS https://m.edsoo.ru/7f4441ca
85 KonTponbnas pabota Ne6"BekTopsl B bubnnoreka [JOK
npoctpaHcTee" https://m.edsoo.ru/7f443fea
Ob6o6maromee nmoBropenue 11 moHsTHH U
METO/IOB —
o | mmrremerm 10 B 10K
" ’ ' . https://m.edsoo.ru/7f4441ca
[TapannenbHOCTh NPSAMBIX M IIIOCKOCTEN
B IIpocTpaHcTBe"
O6o06matomiee moBTopenue 11 mouHsTHii u
87 METO/10B Kypca reomeTtpuun 10-11 bubmuoreka [IOK
KJIACCOB, CUCTEMATH3aIUs 3HAHUN: https://m.edsoo.ru/7f443b12
"BexTopsl B mpocTpaHcTe”
Ob6o6uaroree noropeHue 11 noHsATUi U
88 MeTOJI0B Kypca reomerpun 10-11 bubmmnoreka HOK
KJIACCOB, CHCTEMATH3AIMs 3HAHUN: https://m.edso0.ru/7f443cd4
"Bekrops! B mpocTpaHcTBe”
O6o06matomee moBTopenue 11 moHsTHI 1
89 MeTo/10B Kypca reomeTtpun 10-11 bubmuoreka [IOK
KJIACCOB, CUCTEMATU3aI1s 3HAHUNA: https://m.edsoo.ru/7f443fea
"O6beM MHOTOrpaHHuKa"
90 O6o06matomee moBTopenue 11 moHsTHi 1 but6mmorekxa [IOK

METO0/I0B Kypca reomerpun 10-11

https://m.edsoo.ru/7f4441ca
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KJIaCCOB, CUCTEMaTHU3allis 3HAHUIM:
"O0beM MHOTOIpaHHHUKA"

O6o06matomee moBropeHue 11 moHsaTHI 1
MeTO0/10B Kypca reomerpun 10-11

bubnunorexa LIOK

91 f'(J'IaCCOB, CHCTEMATH3ALNS SHAHN! https://m.edsoo.ru/7f443fea
[Tnomaau MOBEPXHOCTU U OOBEMBI

KpyIJjbix Tea"
O6o6matomee moBropeHue 11 moHsaTHI 1

02 A — Bufimorera [IOK
" ’ . https://m.edsoo.ru/7f4441ca

[Tnomanu moBepXHOCTU U 0OBEMBI

KpyIJjbix Tea"

93 IToBTOpEHME, 0000IICHUE 1 bu6nunorexa LIOK
CHCTEMaTH3aIlHs 3HAHU https://m.edsoo.ru/7f443cd4

94 [ToBTOpeHue, 0600IICHNE 1 bubmmoreka [JOK
CHCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/7f443fea

95 IIpomeskyTOoOYHAs aTTECTALIMS. bubmmoreka [JOK
KoMiiekcHast KOHTPOJIbLHAasE padoTa https://m.edsoo.ru/7f443b12
HcTopus pa3BUTHS CTEPEOMETPUH KaK

96 HayKH U €€ poJib B pa3BUTUHU bubmuoreka [IOK
COBPEMEHHBIX HH)KCHEPHBIX U https://m.edsoo.ru/7f4441ca
KOMIIBIOTEPHBIX TEXHOJIOTHI
Hcropust pa3BUTHS CTEPEOMETPUH KaK

97 HayKH U €€ poJib B pa3BUTHU bubnnorexa [JOK
COBPEMEHHBIX HHKCHEPHBIX U https://m.edsoo.ru/7f443fea
KOMIIBIOTEPHBIX TEXHOJOTHI
HcTopust pa3BUTHS CTEPEOMETPHUH KaK

98 HayKH U €€ poJib B pa3BUTUHU bubnuotexa [JOK
COBPEMEHHBIX UH)XCHEPHBIX U https://m.edsoo.ru/7f4441ca
KOMITBIOTEPHBIX TEXHOJIOTHI
HcTopust pa3BUTHS CTEPECOMETPHH KaK

99 HayKH U €€ poJib B pa3BUTUU bubnmnorexa [JOK

COBPEMECHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTUI

https://m.edsoo.ru/7f443b12
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Wcropus pa3BuTus CTEpEOMETPUH KaK

100 HayKH U €€ poJib B pa3BUTUHU 1 bubmuorexa [JOK
COBPEMEHHBIX HHKCHEPHBIX U https://m.edsoo.ru/7f443cd4
KOMIIBIOTEPHBIX TEXHOJOT Ul
HcTopus pa3BUTHS CTEPEOMETPUH KaK

101 HayKH U €€ POoJib B pa3BUTUHU 1 Bu6muoteka [JOK
COBPEMEHHBIX HH)KCHEPHBIX U https://m.edsoo.ru/7f443fea
KOMIBIOTEPHBIX TEXHOJIOTHI
Wcropus pa3BuTUs CTEPEOMETPUU KaK

102 HayKH U €€ poJib B pa3BUTUHU 1 bubmuorexa [IOK
COBPEMEHHBIX HH)KCHEPHBIX U https://m.edsoo.ru/7f4441ca
KOMIIBIOTEPHBIX TEXHOJIOT Ul

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3SATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI JIJI15S1 YHEHHUKA

1. Marematuka. ['eomerpust: 10-11 — e kimacesl: yriyOnennsiii ypoenb: yueOnuk/J1. C. Aranacsn, B. @.
byrty3os, C. b. KagomiieB — M.: [Ipocsemienue, 2023

2. Maremaruka: anreOpa U Hayajla MaTeMaTHYeCKOro aHalln3a, reoMeTpusi. Anredpa u Hadana
MareMaThyeckoro ananumsa, 11 kinacc/ Hukonsckuit C.M., [ToramoB M.K., Pemernuko H.H. u npyrue,
Axunonepnoe obmectso «M3narenscrBo «lIpocsemenne»

3. MareMaruka: anredpa u Hadajga MaTeMaTHYECKOTO aHaIn3a, reoMeTpus. Anredpa u Havasia
MareMaTthuyeckoro ananuza, 10 kinacc/ Hukonsckuit C.M., [loramoB M.K., Pemernuko H.H. u npyrue,
Axunonepnoe obmectso «M3narenscrBo «lIpocsemenne»

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

1. Maremaruka. ['eomerpusi: 10-11 — e kiaccel: yriryOsneHHbINH ypoBeHb: yueOHuK/JI. C. AtanacsH, B. O.
byty3sos, C. b. Kangomues — M.: IIpocseuienue, 2023

2. KouTponpHo-uzMeputensubie Matepuansl. 'eomerpus. 10-11 kmace/Coct. A. H. Pypykun. — 2-e u3n.,
nepepad. — M.: BAKO, 2020

3. Iunaktuueckue Marepuaisl mo reomerpun st 10-11 kmacca/ 3uB b. I'.. — 2-e uzn. — M.:
[Ipoceemenue. 2019 IUO®POBBLIE OBPA30OBATEJIBHBIE PECYPChHI U PECY

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU HUHTEPHET

1. http://school-collection.edu.ru/

2. bubnmoreka IOK https://m.edsoo.ru/

3. DnektuBHBIE Kypcsl 1o MatemaTuke http://metodist.Ibz.ru/iumk/mathematics/ec.php

4. MHTErpUpPOBAHHBIE MPOEKTHI IO MaTEMATHKE U UH(POpPMATUKE
http://metodist.lbz.ru/iumk/informatics/ec.php

5. Beepoccniickas oMMITHaAa MIKOJIBHUKOB 110 MatemaTuke http://old.math.rosolymp.ru/

6. Konnekuust ”HTEpaKTUBHBIX MYJIbTHMEINA-KOMIIOHEHTOB JIJIs1 pa0OThI Ha MHTEPAKTUBHOMN JIOCKE
«Maremaruka: crepeometpusi, 10-11 xkmaccer nust Windowsy»
http://physicon.ru/courses/catalog/30/36/320/2637/

7. MeTtoauueckue MaTepHaibl Kageapsl TEOPUU U METOAUKHM 00yueHust mareMatuku MIIT'Y
http://www.mpgu.edu/abitur/mat.htm

8. Meroaunueckue MaTepuaibl Kadeapsl IPUKIAJHON MaTeMaTHKU (aKyiIbTeTa HHPOPMAIIMOHHBIX
TEXHOJOTUIl MOCKOBCKOTO TOPOACKOTO MCUX0JIoro-neaarornyeckoro yuusepcurera (MITIITY)
http://www.mgppu.ru/education/high/fit/index.php

9. https://resh.edu.ru/subject/lesson/4756/

10. http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k teme -
izobrazhenie_prostanstvennyh_figur_na_ploskosti

11. http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
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10 kaace

KoHTposbHOe MeponipusiTHe Cpoku

CraproBas quarHocTHKa

Kontponsnas padora Ne 1 o teme: «BBeieHUE B CTEPEOMETPUION»
KontpoasHast padota Ne 2 o teme: «lIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE
KonTponpnas padora Ne 3 mo Teme: «MHOTOIMpaHHUKI

Kontposnsnast padora Ne 4 o teme: «BeKTOpbI B IPOCTPAHCTBEN
ITpomesxyTouHas arrecrauus. KoMmiiekcHas KOHTposIbHas padora.

KontpoabHnas padora Nel "BBenenue B crepeomerpuio'

Ne | Koo | Konmponupyemotii anemenm cooeprcanus Tun Yposenw Bpemsa
K3C 3a0anus CII0IICHOCMU | 6bINOJIHEHUS,
MUH
1 | 5.2.1 | [lepecekaromuecs, napajuieiabHbIe U PO b 20

CKPEUIMBAIOIIUECS MTPSIMBIC;
MIEPICHIUKYISIPHOCTD MPSIMBIX
2 | 5.1.2 | [lapamnenorpamm, MpsIMOYTOJIbHUK, pOMO, PO b 25
KBaJIpaT

demogepcus
1. OcunoBanne AD tpanenuu ABCD nexur B minockoctu o. Yepes Touku B u C npoBeleHBI
napajuiesibHbIe IPSMBIE, TIEPECEKAIOIINE MIIOCKOCTD 0 B TOUKax £ u F cooTBeTCTBEHHO.
a) KakoBo B3aumMHOe mnojioskeHue npsmbix EF u AB?
0) UeMy paBeH yroia Mexay npsMmbeiMu EF u AB, ecnu Z ABC = 150°? Iosicrure.
2. lan npoctpaHcTBeHHBIN YeTbipexyroibHuk ABCD, B koTopom nuaronanu AC u BD paBubl. Cepenunbl
CTOPOH 3TOTO YETHIPEXYTOJbHUKA COSTMHEHBI ITOCIIEA0BATEILHO OTPE3KAMH.
a) BeimonHuTe pUCyHOK K 3a/1a4e.
0) JlokaxxuTe, 4TO MOJIYYEHHBIN YEThIPEXyTrOJIbHUK €CTh pOMO.

KonTtpouabHas pa6ora Ne2 "[Ipsimble H IIIOCKOCTH B IpocTpaHcTBe'

No | Koo | Konmponupyemoiii 3nemenm cooeprcanus Tun Yposenw Bpemsa
K3C 3a0anus C/I0JICHOCMU | 6bINOJIHEHUA,
MUH
1]521 [Tepecekaromuecs, napauieabHble U PO b 15

CKpCHIMBAIOIHECA TIPAMBIC,
MNEPHNCHAUKYIISIPHOCTD MPAMBIX

2 1521 [Tepecekaromuecs, napasuieabHble U PO b 15
CKpPELIMBAIOIIUECS MIPSIMBIE;
NEePIEHIUKYISIPHOCTD MPSIMBIX

3 | 5.3.2 | Iapamnenenunen; Ky0; CHMMETpUH B KyOe, B PO II 15
534 napajuieJenumnese.
Ceuenus Ky0a, IPU3MBbI, THPAMUIBI

demoeepcus
1. IIpsimble a u b nexxaT B mapayuienbHBIX IUIOCKOCTSX o ¥ 3. MOTYT JI 3TH NpsIMbIE OBIT:
a) mapasuIeIbHBIMU;
0) CKpEIrBaIOIUMUCS?
Cnenaiite pUCYHOK JIJISl KQXKJIOTO BO3MOYKHOTO CITyyasi.
2. Yepes Touky O, JNeXaulylo MeXIy MapaiedbHBIMUA TUIOCKOCTSMH O U 3, IpOBEACHBI npsimble | u m.
[Mpsimast | mepecekaet mmockocty o u f B Toukax A1 1 A2 COOTBETCTBEHHO, MpsiMasi M — B Toukax Bi u Bo.



Haiigure nuny otpeska A28, ecnu A1B1 =12 cm, B10 :OB2 = 3 : 4.
3. Uzo6pazute napamenenunes ABCDA1B1C1D1 u moctpoiiTe ero ceueHne mioCKOCThIO, TMPOXOIsIIEH
yepe3 Touku M, N u K, sBnsttomuecs cepenunamu pedep AB, BC u DDa.

Kontpoabnas padora Ne3 '"MHuororpanHuku'

Ne | Koo | Konmponupyemoiii 3nemenm cooeprHcanus Tun Yposenw Bpema
K2C 3a0aHUA C/10CHOCIU | 8bINOJIHEHUA,
MUH

1 | 5.3.2 | [lapaymenenunen; Ky0; CAMMETPHH B KyOe, B PO b 20
napajuiesIienumne e

2 | 5.5.2 | Yron Mexay npssMbIMU B IPOCTPAHCTBE, YTOJ PO b 25
MEX/Ty TPSMOH U IIOCKOCTBIO, YTOJI MEXKITY
IJIOCKOCTSIMU

demoesepcusn
1. Iuaronans xy6a paBHa 6 cm. HaiiguTe:
a) pebpo ky0a;
0) KOCHHYC yIJIa MEXIy IUaroHajbi0 Ky0a M IUIOCKOCTBIO OJTHOW U3 €r0 IpaHEei.
2. Cropona AB pomba ABCD paBHa a, onuH u3 yrioB paBeH 60°. Uepes ctopony AB npoBeeHa miockocTh
a
0L Ha PACCTOSTHUU 2 OT TOuKH D.
a) Haitnute paccrosinue ot Touku C 10 TIIIOCKOCTH Q.
6) Iloxaxwure Ha PUCYHKE JTUHEHHBIN yrou JIByTPaHHOTO yria DABM,
M Ea.
B) HaiinuTte cuHyc yria Mexay MIOCKOCThIO poMOa U TIOCKOCTBIO .

KonTpoabsHnas padora Ne4 «BekTopbl B IPOCTPAHCTBE)

Ne | Koo | Koumponupyemulii 3nemenm cooepicanus Tun Yposeno Bpema
K3C 3a0anus | CI0OHCHOCU | 6bINOTHEHU,
MUH
1 | 5.6.6 | KoopauHaThl BEKTOpa, CKAIIPHOE PO b 15
MIPOU3BECHNE BEKTOPOB, YTOJI MEXTY
BEKTOpaAMH
2 | 5.6.3 | Bektop, MOIyJIb BEKTOpA, PAaBEHCTBO PO b 15

BCKTOPOB, CIIOKCHHUEC BEKTOPOB U YMHOKCHUC
BCKTOpPA Ha YMUCJIO

3 | 5.6.6 | KoopauHatsl BekTOpa, CKaIsIpHOE PO II 15
MIPOU3BEACHNE BEKTOPOB, YTOJI MEXKIY
BEKTOpaMHU

demoeepcus
Nel. Haiigute KoOpIMHATHI BEKTOpa ﬁ , ECIIH A(5;—1;3), B(Z;—2;4).
Ne2. JlaHBI BEKTOPBI 6{3;1;—2} uc {1;4;—3}. Haiinure ‘26 -C ‘ .
Ne3. H3zobpasute cucremy koopamHat OXyZ W MOCTpoOiTE TOUKY A(l;—2;—4). Haiinure paccrosiHue OT

ATOM TOYKHU 10 KOOPAMHATHBIX MIOCKOCTEH.

IIpomeskyTOoUHAs aTTecTALMS

No | Koo | Koumponupyemotii 3nemenm cooepicanus Tun Yposenw Bpemsa
K23C 3a0anusn C/I0JICHOCIMU | 6bINOJIHEHUSA,
MUH




1 | 5.3.3 | Ilupamuna, e€ ocHoBaHuE, OOKOBBIE PEOPA, PO IT 20
BBICOTA, OOKOBasI MOBEPXHOCTH; TPEYTOJIbHAS
NUpaMUJIa; IpaBUJIbHAS THPaAMKJIA
2 | 5.3.2 | Tlapamnenenunen; Ky0; CHMMETpUH B KyOe, B PO IT 25
napajuiesienumne e

demoeepcus
1. OcnoBanuem mmpamuzbsl DABC siBisieTcst mpaBWIbHBIA TpeyrodbHUK ABC, CTOpOHA KOTOPOTO paBHA
a. Peopo DA mepnennukymnsipHo k miockoctd ABC, a mnockocte DBC cocraBmsier ¢ minockocteio ABC
yroa B 30°. Haiinure miomaas 60KOBOM MOBEPXHOCTH MUPAMHM/IBI.
2. OcuoBanuem npsmoro napaiienenunena ABCDA1B1C1D; sBisercs pom6 ABCD, cropona koToporo
paBHa a u yroa paBeH 60°. Ilmockocte AD1Ci cocTaBisieT ¢ IUIOCKOCTBIO OCHOBaHHUsSI yroia B 60°.
Haiinure:
a) BBICOTY pom0a;
0) BBICOTY MapaJiyiesienuIe/a;
B) IUIOIIA> OOKOBOI MOBEPXHOCTH MapalijiesieuIea;
T') IJTOIIA/Ib TIOBEPXHOCTHU Mapauieenunesa.

11kaacc
KontpoabHoe Meponpusitue Cpoknu
Bxonnas MoHuTOpuHroBas padota
Kontponbnas padota Ne 1 o teme: « AHaTUTHYECKAS TEOMETPUSI
KonTponbnas padota Ne 2 o reme: «IloBTropeHne: MHOrOrpaHHUKH, CEUCHUS
MHOT'OTPaHHUKOBY
KonTponbnas padota Ne 3 o teme: «O0beM MHOTOTPaHHUKA
KonTponbhas padorta Ne 4«Tena u HOBEpXHOCTH BPALICHUS
Kontponbnas padota Ne 5 «Ilmomnaau moBepXHOCTH U 00BbEMBI KPYTIIBIX TEJ
KonTponbnas pabota Ne 6 «BeKTopsl B IPOCTPaHCTBE »
[Ipomexyrounas atrectanus. KoMiuiekcHas KOHTpoJibHas paborTa.
KountposbHas padora Ne 1 «AHajJauTHYecKasi reOMeTPHs
No | Koo | Konmponupyemoiii 3nemenm cooeprcanus Tun Yposenw Bpemsa
K3C 3a0anus C/I0JICHOCMU | 6bINOJIHEHUA,
MUH
1 | 5.3.2 | IlpsMoyronbHbIi napasiesnenunen, Kyo. PO b 20
2 | 5.5.2 | Yron mexay npsSMbIMHA B IPOCTPAHCTBE, YTOJI PO II 25

MEXy IPSAMOH U INIOCKOCTBIO, YTOJI MEXIY

IJIOCKOCTSIMU. PaccTosiHue OT TOUKH 10

IIJIOCKOCTH.

246.

demoeepcus
1. B npsamoyronsHoM napayuienenunene ABCDA1B1C1D: ocnoBanne ABCD —xBagpar. AD =2, AC1=

Hatioume: a) naiiqute CC1; 6) Jokaxure, uto mockoctd ACC1u BB1D1 B3anMHoO nepneHauKyspHBbIL.

2. Yepes cropony AD pomba ABCD mnpoBesieHa MI0cKoCTh @, yaneHHas oT BHa paccrosiHue, paBHOE 343
cm. Ctopona pomba — 12¢cm, [1 BCD = 30°.

a) Haiinute paccrosinue ot Touku C 10 MIOCKOCTH 0.
0) [Toxaxxute Ha pUCyHKe JIMHEWHBIH yron asyrpanHoro yria BADK, Touka K npuHaanexurt miockocTu

a.




B) Haiigure TanreHc yriia Mexay mioCKOCTbIO poM0Oa U MIOCKOCTHIO 0.

KonTtposbnasi paéora Ne 2 «IloBTOpeHne: MHOTOrPAHHMKH, CCYCHHS] MHOTOTPAHHUKOB)

Ne | Koo Koumponupyemowtii 3n1emenm cooeprcanus Tun 3a0anusn Yposenw Bpemsa
K2C C/I0CHOCMU | 8bINOJIHEHUA,
MUH
1 | 5.3.2 | Muororpannuku. [lupammaa. PO b 20
2 | 5.5.2 | Yron Mexay npsIMbIMHU B IPOCTPAHCTBE, YTOJ PO II 25
MEX1y MPSAMOH U IIOCKOCTBIO, YTOJI MEXAY
IJIOCKOCTSIMU

1)
2)

demoeepcus
B npaBmibHOM YeThIpéxyTonpHOoi upamuae MABCD ctopoHa OCHOBaHUS paBHa 6 cM, a OOKOBOE
pebpo Scm. Haiigure:
o ib 60KOBOW MOBEPXHOCTU MUPAMUJIBL;
miomans ceuennst DMC;

3) YTOJI HaKJIOHa OOKOBOI1 I'PaHU K IINIOCKOCTH OCHOBAHMA,

4) ckanspHOe npomsBeacHue Bextopos (AD + AB) - AM;
5) moImaas ONMCAHHOM OKOJIO MIUPAMHUIBI ChEpPHI;
6) yroa mexay BD u miockoctero DMC.

Kountpoabnas padora Ne3 «O0beM MHOrOrpaHHUKA)

Koo | Koumponupyemolit 31emenm cooepicanus Tun Yposenv | Bpema
K3C 3a0aHUA | CI0HCHOCMU | 6bINOJIHEHUS,
MUH
1 |55.7 | O6wvem KyOa, MpsIMOYTOIHHOTO KO b 4-5
napaiesienunes1a, MupaMuabl, IPU3MBbI,
IIMHApA, KOHYca, [apa
2 | 5.5.7 | O6beM KyOa, MIPIMOYTOJIBLHOTO KO b 5-6
5.3.5 | mapamnenenuneaa, MUPAMUIBI, TPU3MBI,
LWINHApA, KOHyca, mapa. I[IpencraBinenue o
MPaBUIILHBIX MHOTOTPAaHHHUKAX (TETpa’ap,
Ky0, OKTa3p, 10JIeKa’Ip U UKOCAYIP)
3 |55.7 | O6bem kyba, MPSIMOYTOIHLHOTO KO b 6-7
napaiesienunes1a, MupaMuabl, IPU3MBbI,
IWIMHAPA, KOHyca, [apa
4 | 5.3.4 | Ceuenus KyOa, IpU3Mbl, TUPAMU/IBI KO IT 5-6
5.3.2 | ITapamnenenunenm; Ky0; CHMMETPHH B Ky0Oe, B
napajiesienumne e
5 | 5.5.6 | [Imomaap MOBEepXHOCTH KOHYCa, IWIHH]IPA, PO I1 8-10
cepsl

demoeepcus
1.B npsiMoyronsHOM MapaijieNienumneie TuaroHaiy TpeX TpaHel, BRIXOASIINX U3 OJJHOW BEPIIUHEI,
paBHBI 7cM, 8cM 1 9cM. Briunciute 00beM napaienenumnesa.
2.I1nomaasr OONBIIEro AMArOHATBFHOTO CEYSHHSI MMPABUIIHBHON IIECTUYTONIBHOMN MPU3MBI paBHA TUTOIIA TN
ee ocHoBaHwMs. Haligure 00beM IPU3MBI, €CIIM CTOPOHA €€ OCHOBAHUS paBHA d.
3.B ocHOBaHMM MIPSAMOI TPU3MBI JISKUT Tpaneius. [lnomany napanienbHbpIX OOKOBBIX TPaHEH MPU3MBI
paBHBI S1 U Sp, a pacCcTOSIHUE MEXIy HUMHU PaBHO a. Berancianre 00beM pHU3MBIL.
4.IlepumeTpbl OOKOBBIX TpaHeH MPSAMOYTOJIBHOTO Mapauienenuneaa paBasl 16cm u 24cm. Haiiaure
o0beM mapajuiesenumnea, MMEIIero HanooJIbIIYI0 OOKOBYIO TTOBEPXHOCTD.



5* I1psSAMOYTOJIBHUK C JMArOHAIbIO, PaBHOM 2 /3 CM, BpaIllaeTCsl BOKPYT OJHOM M3 CTOPOH. Bpruucnure
00BEM TeTa BpaIeHus, €CIH 3TOT 00beM UMEET HauOOIbIIIee BOSMOKHOE 3HAUCHHE.

KonTpoubHnas pabora Ne 4 «Tena m moBepxHocTH BpamieHusD)

Ne | Koo Koumponupyemutii nemenm cooeprcanus Tun Yposenw epems
K2C 300AHUA | COIHCHOCMU | GbINOJIHEHUA,
MUH

1 | 541 ||Humnaap. OcHoBaHue, BEICOTA, OOKOBAs KO b 4-5
MMOBEPXHOCTh, 00pa3yroIas, pa3BepTKa

2 |5.42 | Konyc. OcHoBaHuUe, BBICOTa, OOKOBast KO b 5-6
MTOBEPXHOCTh, 00pa3yrollas, pa3BepTKa

3 |5.42 | Konyc. OcHoBaHuUe, BBICOTa, OOKOBAst KO b 6-7
MMOBEPXHOCTh, 00pa3yrolas, pa3BepTKa.
Y cedeHHbl KOHYC

4 | 5.4.3 | lllap u chepa, nx ceueHus KO b 5-6

5 |5.4.3 | llap u chepa, ux cedcHUs PO I1 8-10

demoeepcusn
1.luametp ocHoBanus unuHaApa paseH 10 cm. Ha pacctosauu 3 ¢cM OT OcH HUIUHIPA TPOBEACHO
ceueHue, mapajiesbHOe OcU U uMeroniee GopMmy KBaapara. Berunciante miom@anab 3TOro CEYeHHs U
IJTIONIaJb OCEBOI0 CEUCHUS LIMIIMHAPA.
2.1Inomanps OcHOBaHUs KOHYca paBHa 15 CMZ, a TIoaab OOKOBOM MOBEepXHOCTH 17 cM2. Haiioure
IJIONIaJb OCEBOI0 CEUEHUSI KOHYCA.
3.B ycedyeHHOM KOHYCE paJilyc MEHBIIIET0 OCHOBaHMs paBeH R, BbicoTa h, yron mexay obpasyromieil u
OOJIBIIIIM OCHOBAaHHMEM PaBeH O. BerurcnuTe riomaas 60KOBOM MOBEPXHOCTH KOHYCA.
4.Cdepa kacaercs 0JIHOM U3 MapalIeNbHbBIX IIJIOCKOCTEH U MepeceKkaeT JPyryko MI0CKOCTh 0
OKpPYXHOCTH panuyca I'. Haitnure paguyc chepsl, €Clid pacCTOSIHUE MY TUIOCKOCTSIMU PaBHO d.
5*.Coepa, 3a1aHHAsT ypaBHEHHEM X°+y>+22-2x+6y-4z=11, IepeceueHa MI0CKOCTHIO C ypaBHEHHEM X=4.
Brruucnure miomanp ceueHus U MII0a b TOBEPXHOCTH ChHEpPHI.

KonTtposbHnas pabora NeS «Iliiomaau noBepxHocTH U 00bEMBI KPYIJIBIX TeJ»

Ne | Koo | Konmpoaupyemowtii 31emenm cooepricanus Tun Yposenw Bpemsa
K3C 3a0anus | CA0NCHOCHMU | 6bINOJIHEHUA,
MUH
1 |55.7 | Obwem kyba, npsIMOYTOJIBHOTO KO b 7-9

napajuiesenunes1a, TMpaMubl, IPU3MBbI,
LIWJIMHJIpa, KOHYCa, 11apa

2 | 5.5.7 | O6bem kyba, MpSIMOYTOJIBHOTO KO b 6-8
napaieNienuea, MupaMuIbl, TPU3MEI,
IIJIMHJPA, KOHYyCa, Iapa

3 |5.5.7 | O6bem kyba, MPSAMOYTOIBHOTO KO b 6-7
napaiesieune/1a, MUpaMuIbl, TPU3MBI,
IIIHH/PA, KOHYCa, 1apa, yCeYeHHOT0

KOHYyca
4 |5.4.3 |Illap u chepa, ux ceuenus [Tnomanp KO b 8-10
5.5.6 | MOBEpXHOCTHU KOHYCa, IIMIUH/IPA, CheEepBI
5 |5.5.6 | IInomanp moBepxHOCTH KOHYCa, IMutHHIpa, | PO IT 8-10
cdepsl

demoeepcus
1.B ocHOBaHMM NPU3MBI JIEKUT TPEYTOJIBHUK, Y KOTOPOTO OJIHA CTOPOHA paBHA 2¢cM, a IB€ JPYTHE 110
3cm.bokoBoe pedpo paBHO 6CM U COCTABIISIET € TIIOCKOCTHIO ocHOBaHUs yrou 60°. Halimute o0bem
IIPU3MBI.
2.CTopoHa OCHOBaHUS MPABUJILHOM TPEYroJbHOM MUpaMHIbl paBHa a, 60KkoBOe pedpo paBHO 6. Haiinute




00BEM MHPAMUJIBL.

3.Paanychl OCHOBaHMI yC€UEHHOTO KOHYca paBHBI ScM U 20cM, oOpa3ytromas paBHa 17cm. Haiinure
00bEM YCEUEHHOTO KOHYCA.

4.CeueHnue, NeprneHANKYIIPHOE AUAMETPY 1Iapa, AEIUT 3TOT JUaMeTp B OTHOIIEeHUH 1:2. Beuucnure
00BbEM MEHBIIIETO IAPOBOT0 CETMEHTA, OTCEKAEMOT0 OT I1apa, €CJIM TUIOIAAb TOBEPXHOCTH IIapa paBHA
1447 cm?.

5*.B 0CHOBaHUM MUPAMUIBI JISKUT pOMO cO CTOpoHOH @ 1 yriioB 60°. OxgHa U3 OOKOBBIX IpaHE
MePIeHIUKYJISIPHA OCHOBAHUIO, a IBE€ COCEHHE C HEl TpaHu 00pa3yloT ¢ OCHOBAaHUEM JIBYTPaHHBIE YTJIbl
o 30°.Haitnure 00beM mupaMuib.

KonTposbHasi padora Ne6 «BekTopbl B IpOCTPpaHCTBE)

Ne | Koo Konmponupyemutii sn1emenm cooeprcanus Tun Yposenw Bpema
K2C 3a0aAHUA | CTIOMCHOCMU | 6bINOJIHEHUA,
MUH
1 |5.6.1 | JlexkapToBBI KOOPIMHATHI HAa TUIOCKOCTH U B KO b 4-5

5.6.2 | mpoctpanctBe .DopMmysa pacCTOSIHUS MEXTY
JBYMsI TOUKaMH; ypaBHEHHE chepbl

2 [[5.6.4 | Komnmneapubie BekTopsl. Pasnoxenne KO b 5-6
BEKTOpA I10 JIBYM HEKOJUTMHEAPHBIM BEKTOPaM
3 [[5.6.3 | Bekrop, Momyib BekTOpa, paBeHCTBO KO b 6-7

BCKTOPOB; CIIOKCHUC BEKTOPOB U YMHOKCHHC
BCKTOpPA Ha YMUCJIO

4 ‘5.6.6 Koopaunnatsl BekTOpa; CKaIipHOE KO b 5-6
MIPOU3BEICHNE BEKTOPOB; YTOJI MEKITY
BEKTOpaMHU

5 [|5.6.5 | Komrmutanapasie BeKTOpEI. Pa3noxeHue mo PO IT 8-10

5.6.6 | TpeM HEKOMIIaHAPHBIM BEKTOpaM. DJIEMEHTHI
KOMOWHATOPHKH, CTATUCTUKU U TCOPHH
BEPOSITHOCTEM.

demogepcus

1. {aust Touku A(-3;1;4), B(1;-5;2), C(-4;6;2), D(2;-4;8).BbIuuciaure pacCTOSIHUE MEXIY CEpPEIMHAMH
otpe3koB AB u CD.
2.M3BecTHBI KOOpAMHATHI Tpex Touek A(-1;2;-5), B(3;-1;6) u C(4;5;-7). Onpenenute KOOPAUHATHI TOUKH
nepeceyeHus: Mmenuan TpeyroibHuka ABC.
3.B xy6e ABCDA1B1C1D1 Touka M - nentp rpanu BB1C1C. Haiinute yron mexny npsimsimu AM u DB:.
4.Bepmmnasl TpeyronsHrka ABC nMetor koopauHatel A(-8;7;-4), B(-6;5;-5) u

C(-5;3;-4). HaiiguTe mnomazas Tpeyronsauka ABC.
5* Touku A(5;-1;2) u B(1;3;-4) cuMMeTprUYHBI OTHOCUTENHHO TJIOCKOCTH 0. Hanumure ypaBHEeHUE 3TOM
TJIOCKOCTH.

HpOMe)KyTO'—IHaﬂ aTTecraunus

Ne | Koo Koumponupyemutit 3nemenm cooepirrcanus Tun Yposens Bpema
K3C 3a0aHUA | CIOXNCHOCMU | 6bINOSIHEHUS,
MUH
1 | 5.3.3 | [lupamuna, ee ocHoBaHue, OOKOBBIE pedpa, KO b 7-9

BBICOTA, OoxoBas IMOBEPXHOCTh, TPCYrojibHasA
IrpaMuja; rmpaBuUJibHAA IMUpaMuaa

2 | 5.5.7 | O6beM kyOa, MPSIMOYTOILHOTO KO b 6-8
napaJuiesenuresa, TMPaMuIbl, PU3MBI,
[WIMHAPA, KOHYyCa, I1apa

3 [5.5.2 | Yron mexay npsaMbIMH B ipocTpaHcTse; yron | KO b 6-7
MEXTy TPSIMOH U TUIOCKOCTBIO, YTOJI MEXKTY




Soukr LNME

IIJIOCKOCTAMU

4 | 5.6.6 | KoopauHathl BEKTOpa; CKaIsIpHOE KO 8-10
MIPOU3BEICHNE BEKTOPOB; YTOJI MEXKIY
BEKTOpaMH
5 | 5.4.3 | lllap u chepa, ux ceuenus. [nomans PO 8-10
5.5.6 | mOBEpPXHOCTH KOHYCa, IWJIUH]IPA, CPEephl
6 | 5.5.2 | Yrom Mexay npsMbpIMU B IPOCTpaHCTBE; yroi | PO 6-10

MEXy IPSAMOH U INIOCKOCTBIO, YTOJI MEXIY

IIJIOCKOCTAMUN

B npaBwibHOM yeThIpexyroybHOU upamuae MABCD cTtopoHa OCHOBaHUS paBHa 6, a 60koBOE pedpo 5.

Haiinure:

IUIOIIAb OOKOBOI MOBEPXHOCTH ITUPAMHUIBI,
00BEM MHUPaAMUIBL;
YTOJI HAaKJIOHa OOKOBOM I'PaHM K IIOCKOCTH OCHOBaHHUS;

CKAJIAAPHOC IIPOU3BCACHUEC BEKTOPOB

demoeepcus

|AD + AB|- AM .

*IUTOIAAb OTIMCAHHON OKOJIO MMUPAMHUIBI CPEPBI;
*yron mexny BD u mockoctsio DMC.
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