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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o reomMeTpun Ha YpOBHE CPEIHEr0 OO0IIero oOpa3oBaHus MOATOTOBJICHA HA
ocioe ®I'OC OCO, POIl OCO, Konmenmuu mnpemnogaBaHus MareMaTukud B Poccuiickoii
Oenepanuu  (yTBepkeHa pacnopsbkenueM [IpaBurensctBa Poccwmiickoit ®deneparuun ot 9
anpens 2016 T Ne 637-p), denepanpHOil pabouelt MporpaMMbl BOCIHTAHHS, C YUYETOM
pacnpeenéHHBIX 0 KiaccaMm IMPOBEPSEMBbIX TpeOOBaHMUN K pe3yJbTaTaM OCBOCHHS OCHOBHOM
00pa30BaTeNbHOM MPOrpPaMMbI OCHOBHOTO CpeIHEro 00pa3oBaHUsl.

[TosicauTenpHAs 3aMKCcKa OTpaXkaeT OOIIUE [EeTH U 3a7a4d U3yYeHUs] TeOMETPUH, MECTO B
CTPYKType yd4eOHOro IjIaHa, a TakXKe IMOAXOJbl K OTOOpY COIEpKaHUS M ONPEICIICHUIO
TJIAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanne 00y4YeHHUsI PACKPBIBAET COJEPIKATEIbHBIE JIMHUM, KOTOPBIE IPEIIararoTcs
U1 00513aTENILHOTO U3yUYEHHS B KaX/I0M KJlacce Ha YpOBHE OCHOBHOI'O CPEIHEr0 00pa3oBaHMUs.

[Inanupyemble pe3yabTaThl OCBOEHUS MIPOrPaMMBbI IO TEOMETPUU BKIIOYAIOT TUYHOCTHBIE,
MeTamnpeIMETHbIE pPe3yNbTaThl 3a BECh NEpuoa OOydYeHHUS Ha ypPOBHE OCHOBHOTO CpEIHETrO
o0pa3oBaHMsl, a TAKXKE MPEAMETHBIE TOCTIKEHHS 00yUaronIerocs 3a Kax bl roa 00y4eHus.

Pabouyas nmporpamMma 1o reoMeTpuu ¢ yriyOneHHbsIM u3yyeHueM A 10 «A» kinacca cocTtaBjieHa
HA OCHOBe CJICAYIOIUX JOKYMEHTOB:

o  denepanbHbIii 3ak0H 0T 29.12.2012 Ne 273-D3 «O6 obpazoanuu B Poccuiickoii
®enepauun» ¢ yu€ToM U3MEHEHMM, BHECEHHBIX [Ipukazom MUHNpPOCBELEHU OT
31.07.2020 Ne 304 (B penakuuu ot 04.08.2023 Ne 479-D3).

e (OO6nactHoit 3ak0oH «O06 oO6pazoBanuu B PoctoBckoit o6mactu» ot 14.11.2013 Ne 26-3C (B
penakuuu ot 24.01.2023 Ne 824-3C).

e [Ipuxa3z Munnpocseuierus ot 22.03.2021 Ne 115 «O06 ytBepxkaenuu Ilopsika
OpraHu3ally U OCYILIECTBICHUS 00pa30BaTEeIbHON JAESATEIbHOCTH IO OCHOBHBIM
o011eo0pa3oBaTenbHBIM IIpOrpaMMaM — 00pa30BaTENIbHBIM IIPOrpaMMaM HayaJlbHOTO
00111ero, OCHOBHOT'O OOIIET0 U CPEIHEro 00Iero 00pa3oBaHUs».

e [Ipuka3z Munuctepctba npocsemnieHus PO ot 21.09.2022 Ne 858 "O06 yTBepKIeHUH
(benepanbHOro nepeyHs yueOHUKOB, JOIYIIEHHBIX K UCIIOJIB30BaHUIO MPU peasin3aliiu
HMEIOLINX FOCYIapCTBEHHYIO aKKpeIUTAL0 00pa30oBaTeIbHbIX IPOrpaMM HauyaibHOIO
00111ero, OCHOBHOT'O OOIIEro, CpeHEro o01ero oopa3oBaHus OpraHU3aLsIMH,
OCYIIECTBISIONIMMU 00Pa30BaTENbHYIO JESITEIBHOCTD U YCTAaHOBJICHHUS PEACTHLHOTO
CpOKa UCIOJIb30BAHUS UCKIIIOUEHHBIX YUEOHUKOB" .

e [Ipuka3 MunucrepctBa npocsemenus Poccniickont ®enepanuu ot 12.08.2022 Ne 732 «O
BHECEHUH U3MEHEHHH B (esiepalibHbIN rocyAapCcTBEHHBIH 00pa30BaTeNbHbIN cTaHAApT
cpeaHero o01iero oopa3oBaHusl, yTBEPKICHHBIN MPUKa3oM MuHUCTEpCTBa 00pa30BaHus U
Hayku Poccuiickoit @enepauuu ot 17 masg 2012r.No413».

e [lIpuka3 Munnpocsemenus Poccun ot 18.05.2023 Ne 371 «O6 yTBepk1eHUU
benepanbHON 00pa30BATENHLHOM MPOTPAMMEBI CPEIHETO 00IIEro 00pa30BaHUM.

e OenepanbHasg paboyasi mporpaMma BOCIHUTAHUS JUIs 0011e00pa30BaTeIbHBIX OpraHU3aIii
(omobpena pemeHreM ¢enepaabHOro yueOHO-METOANYECKOr0 00bEIMHEHNUS IO 00IIeMY
oOpazoBanmio, TPOTOKO OT 23 utonst 2022 1. Ne 3/22).

e [Jocranosiienue [ 1aBHOTO rocyJapCTBEHHOIO CaHUTApHOroO Bpauda Poccuiickoit Penepanyn
ot 28.09.2020 r. Ne 28 "OO0 ytBepxnenuu canutapHsix npasui CII 2.4. 3648-20
"CaHUTapHO-31IMIEMUOJIOTNUECKHE TPeOOBaHHS K OPraHU3aLUsAM BOCIIUTAaHUS U 00YUEHUs,
OT/AbIXa U 03/10pOBJICHUSI IETEN U MOJIOAEKH".



e [locranoBneHue [ 1aBHOTo rocyJapcTBEHHOTO CaHUTapHOTO Bpada Poccuiickoit dexepannu
ot 28.01.2021 Ne2 «O6 yreepxxaennn CanlluH 1.2.3685-21 «I'urnennyeckne HOpMaTHBEI
1 TpeboBaHMs K oOecrieueHnto 0€30MacHOCTH 1 (WIH) OE3BPETHOCTH JIJIsl YSIIOBEKa
(hakTOpOB CpeIbl OOUTAHUS.

e OcHoBHas 00pa3oBaTelIbHAs MPOrpaMMa CPETHETO 001Iero 00pa3oBaHus, yTBEPKIEHHAS
npuka3zoM aupexropa ot 31.08.2023 Ne 520.

e  Vuyebnsiii maH MAOY «JIuneit Ne 11» Ha 2023-2024 yueOHbIi roJi, yTBEpKAEHHBIN
npuka3zoM aupekropa ot 31.08.2023 Ne 520.

e [lonoxenue o padboueit nporpamme MAOYVY «Jluneit Ne 11», yrBepxaéHHOE IpuKa3oM
nupekropa ot 10.08.2023 Ne 497.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEIMETA « I'eomeTpus».

I'eomeTpus sBusiercs OAHMM M3 0a30BBIX KypCOB Ha YpOBHE CpEIHEro ooOIero
o0pa3oBaHMsl, TaK KaKk 00ecreyrBaeT BO3MOXKHOCTh U3YUEHUS AUCHUILIUH €CTECTBEHHO-HAYYHOH
HAIpPAaBJICHHOCTH M IPEIMETOB I'yMaHUTapHOro Lukia. [IOCKONBbKY JIOTMYECKOE MBILUICHUE,
dopmupyeMoe TMpH HM3YYEHUH OOYyYalOIIMMHUCS TOHATHHHBIX OCHOB T'E€OMETPUH, TIpU
JI0Ka3aTeNIbCTBE TEOPEM M IOCTPOCHUU LEMOYKH JIOTUYECKUX YTBEPKACHUHW NIPU DPELIEHUH
reOMETPUYECKUX 3aJady, YMEHHE BBbIJIBUraTh W OMNPOBEPraTh TI'MIIOTE3bl HEMOCPEICTBEHHO
UCTIONIB3YIOTCSl TIPU PEIICHUH 33]ad €CTECTBEHHO-HAYYHOTO IUKJIA, B YACTHOCTH (PU3NYECKUX
3a1ad.

OCHOBHBIMHU COJIep)KaTeIbHBIMU JHUHHUSAMH YyuyeOHoro kypca «l'eomerpusi» B 10-11
kiaccax sBisArOTCs: «lIpsMple M TUIOCKOCTH B NpOCTpaHCTBE», «MHororpannukm», «Tena
BpallleHUs», « BEKTOPBI M KOOPANHATHI B IPOCTPAHCTBEY, «/IBMKEHUS B TPOCTPAHCTBEY.

CoopmynupoBannoe Bo ®I'OC COO tpeboBaHHE «yMETb ONEPHPOBATH MOHATHIMMY,
peNieBaHTHBIMU T€OMETPUHN Ha yriayOnéHHoM ypoBHe oOyuenus B 10—11 kiaccax, OTHOCHUTCS KO
BCEM COJepKaTeNbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OpMHUpOBAaHHE JIOTUYECKUX YMEHHI
pacnpezensercss HE TOJbKO IO COJEpPXKATENbHBIM JIMHHUAM, HO M IO TrojaM OOy4YeHHs.
Conepkanne  00Opa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yjbTaTaM  OCBOEHUS
®enepanbHOI paboueil mporpaMMbl, pacpee€HHbIM 0 rojlaM 00y4eHHs, CTPYKTYPHUPOBAHO
TakuM 0O0pa3oM, 4YTOObl KO BCEM OCHOBHBIM, NPUHLIMIIHAIBHBIM BONpPOCaM OOydarouuecs
o0paliagiuch HEOJHOKPAaTHO. OTO MO3BOJSIET OPraHU30BaTh OBJAJCHUE T'€OMETPHUUECKUMHU
MOHATUSMM W HaBBIKAMH IIOCIEI0BATEIbHO M IMOCTYMATENbHO, C COOJIOACHUEM TPHHLUIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYaTh B OOLIYI0O CHCTEMY TI'€OMETPUYECKHUX
MIPEACTABJICHUN 00YYaIOMUXCs, PacCIupss U yriryousisi €€, o0pa3ysi MPOYHbIE MHOXECTBEHHBIE
CBSI3H.

Ilepexoa K 3y4eHUIO T€OMETPUN Ha YIIyOJIEHHOM YPOBHE IO3BOJISET:

co3iath ycnoBus s guddepeHuranud oO0ydeHUs, TMOCTPOCHHS] WHIUBUAYaTbHBIX
o0pa3oBaTeNbHBIX MIPOrpaMM, OOeCHeuuTbh YIIIyON€HHOE M3yYeHHEe TIeOMETpUH  Kak
COCTaBJISAIOLIEH yueOHOro npeamera «MaTemMaTukay;

MOJATOTOBUTH OOYYAIOMIMXCS K MPOJOJDKCHUIO M3YyYEHHS MaTeMaTHKH C Y4€TOM BbIOOpa
Oyaymeit npodeccuu, obecreunBas NMPEEeMCTBEHHOCTh MEXAY OOMIMM U MPOo¢eCcCHOHATBHBIM
o0Opa3oBaHHEM.



HEJIN U3YUYEHUSA YYEBHOTI'O ITPEJIMETA «I'eomeTpus»

Ilenb ocBoeHust mporpaMMel yueOHoro kypca «I'eomerpusi» Ha yriyOI€HHOM ypOBHE —
pa3BUTHE HHIUBUAYAIbHBIX CHOCOOHOCTEM oOyuarolmuxcs HpU HM3YYEHUH T'€OMETpUH, Kak
COCTaBJIsAIOLIEH mNpeaMeTHoW oOmacth «Marematuka W HH(opMaTHKa» depe3 obecredeHue
BO3MOXKHOCTH NPUOOPETEHMs] M HUCIOJIb30BaHUs Oosiee IIyOOKMX IeOMETpUYECKMX 3HaHUM U
JEeUCTBUH, CIIEMU(PUUHBIX T€OMETPHM, U HEOOXOAMMBIX I YCIEHIHOTO MPO(EeCCHOHAIHLHOTIO
00pa3oBaHMsl, CBA3aHHOIO C MCIIOJIb30BAaHUEM MAaTEMaTHKH.

[IproputeTHBIMM 33ja4aMi Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpOBHE, PACHIMPSAIOIINMU
U YCWJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHHe IMPEACTABICHUS O TEOMETPUM KAaK 4YacTd MHUPOBOM KYyJIBTYpel M
(hopMUpOBaHKE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOLIUM MHPOM;

¢dbopMHpOoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIINX
MaTEMaTUYECKUX MOJENSAX, MO3BOJLAIOIIMX ONMCHIBATh M HW3y4aTb pa3HbIC  SIBICHMS
OKpY’KaloIIero MHUpa, 3HaHWE MOHATUHHOTrO ammapara 1o paszueny «CrepeoMeTpus» yueOHOTro
Kypca reOMeTpHH;

(dbopmMHpoBaHHE YMEHHSI BIIa/IeTh OCHOBHBIMU MOHSATHSMH O NMPOCTPAHCTBEHHBIX (UTypax
U WX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (GOpMYJ U YMEHHE WX NPUMEHSTh, YMEHHS
AOKa3bIBATh TCOPEMBI U HAXOAUTH HECTAHAAPTHBLIC CHOCOOBI pEeIICHUA 3a1a4,

dbopMHUpOBaHNE YMEHHsI pPACIO3HABaTh Ha YEpPTEkKaX, MOJCISIX M B PEATbHOM MHpPE
MHOT'OTPaHHMKH U TeJa BPALICHUsl, KOHCTPYHUPOBAaTh T€OMETPUIECKUE MOJEIIH;

¢dbopmupoBaHue ITOHVMAHHUS BO3MOXXHOCTH AKCHOMaTHYECKOT O IIOCTPOCHHUS
MaTeMaTHYeCKUX TeopHuil, (GopMuUpoBaHHE MOHMMAHHS POJIM AKCHMOMATUKU IpPHU IMPOBEACHUU
paccyKIeHUH;

q)OpMI/IpOBaHI/Ie YMCHUA BJIAACTh MCTOJaMH OOKa3aTCJIbCTB W aJITOPUTMOB PCIICHHA,
YMCHUA HUX [PUMCHATH, I[IPOBOAWUTL OOKA3ATCIBHBIC PACCYXICHUA B XOAC PCUICHHUA
CTEpEOMETPUYECKHX 3a/Jad W 3aJad C NPaKTUYECKUM cojepkaHueM, (popmupoBaHue
MPEJCTaBICHU O HEOoOXOJUMOCTH JIOKA3aTeIbCTB MPU OOOCHOBAaHMM MaTEMaTHYECKUX
YTBEPKIACHUM U POJIM AKCMOMATUKHU B ITPOBEECHUM I€yKTUBHBIX PACCYKICHHI;

pa3sBUTHE M COBEPILIEHCTBOBAHHE WHTEIUIEKTYaJbHBIX U TBOPYECKHUX CIOCOOHOCTEH
oOyyaromuxcs, IO3HaBaTeNbHOW aKTUBHOCTH, HCCIIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIUICHUA, UHTEpECA K U3YUYEHUIO T€OMETPUH;

dbopMupoBaHue (QYHKIIMOHAIBHONH T'PAMOTHOCTH, PEJIECBAHTHOW TEOMETPUHU: YMEHUS
pacrno3HaBaTh MPOSIBICHUS T'€OMETPUYECKUX IOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peaIbHBIX KU3HEHHBIX CUTYalUsAX W IPU M3YYEHHUH JAPYTUX YUEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEPHOCTEW, MOJEIMPOBAHMS PEAIBHBIX CHUTyallud, HCCIEAOBAHUS
ITOCTPOCHHBIX MOJIEJIEH, NHTEPIIPETALIMH [TOJIyYEHHBIX PE3YJIBTAaTOB.

MECTO YYEBHOI'O IIPEJJMETA «I'eomerpus » B YUHEBHOM IIJIAHE.

Ha m3ydenue ydeOHOro Kypca «['eomerpus» Ha yrinyOonéHHOM ypoBHe oTBoauTcs B 10
kiacce — 102 yaca (3 yaca B HEZIeNIO).
B 10 xmmacce «A» B pamKkax OpraHu3alii KOHTPOJIA 3a pealu3alnuel IporpaMMbl HCIIOIb3YIOTCS
CIIeyIOIINe BUBI MUCBMEHHBIX pabOT: KOHTpOIIbHAs paboTa (6)



VYuebHas nporpamMa paccuutana Ha 102 yaca.

Pabouas mporpamma mo kypcy «l'eometpusi» B 10 kmacce «A» cocTaBieHa B COOTBETCTBHH C
Y4eOHBIM MIaHOM, KaJeHIapHBIM yueOHBIM TpaUKOM U paclucaHheM Y4eOHBIX 3aHATHN Ha
2023-2024 y4aeOnbrii rog u peanusyercs 3a 102 yaca.



COJAEP/)KAHUE OBYYEHUA

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATUS cTepeoMeTpur. Touka, mpsMasi, INIOCKOCTb, pocTpaHcTBO. [loHsATHE
00 aKCMOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPUM: aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anMHoe pacnosiokeHue MpsIMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, NapAJIIEIbHbIE U
cKpemuBaromuecs npsamsele. [Ipuznaku ckpenuBaronuxcs npsAMeix. [lapanienbHOCT IpSAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MapajulelibHbIE MPsIMbIE B IMPOCTPAHCTBE, MapaUIEIbHOCTh TPEX
IpsSIMBIX, NApaUIEIbHOCTh NPSAMOM M IUIOCKOCTH. IlapamnensHoe UM LIEHTpalibHOE
NIPOEKTHPOBaHUE, n3o0pakeHue puryp. OCHOBHBIE CBOMCTBA MapaIeIbHOTO MPOSKTHUPOBAHUSI.
N3o06paxenue ¢puryp B napauieabHOW NPOEKUUHU. YTIIbl C COHANPaBIEHHBIMUA CTOPOHAMH, YTOJI
MEXIy NPSAMBIMH B IPOCTPaHCTBE. llapayenbHOCTh IUIOCKOCTEN: NapajljiesIbHbIE IUIOCKOCTH,
CBOICTBA MapaieNbHbIX MIocKocTel. [Ipocreiime npocTpaHCTBEHHbIE (PUTYpBI HAa TNIOCKOCTHU:
TeTpa’ap, NapajIesIenune ], IOCTPOCHNE CEYEHU .

IlepneHauKyNIApHOCTh NOPAMOM U IUIOCKOCTU: IEPHEHAMKYJSPHbIE TpsIMBIE B
MPOCTPAHCTBE, IMpsIMbIE MapajuieNbHbIE M MEPHEHIUKYISPHbIE K IUJIOCKOCTH, MPU3HAK
NEPIEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW IEPHEHAMKYJIIPHON
IUI0CKOCTH. OpTOroHanbHOE NpPOEKTUpoBaHuE. [lepneHanKyIsp U HAKIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM J0 IIOCKOCTH, IPOEKLUs (GUTYpbl Ha IIIOCKOCTb.
[lepnieHIUKYISIPHOCTD TUIOCKOCTEN: MPU3HAK NMEPHEHANKYISIPHOCTH ABYX IIockocTel. Teopema
0 TPEX MEepIEeHAUKYIpax.

VYriael B NpPOCTPAaHCTBE: Yroid MEXAy MNPSAMOM M IUNIOCKOCTBbIO, JBYIPAHHBIN Yro,
JMHENHBIN Yrojl ABYTPAaHHOIO yria. TpEéXrpaHHbIM U MHOrorpaHHble yribl. CBONCTBA IUIOCKUX
YIJI0B MHOTOIpaHHOro yria. CBOMCTBA IJIOCKMX M JABYTPAHHBIX YIJIOB TPEXTPAHHOrO yrija.
Teopembl KOCUHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIa.

MHororpaHHuKH

Bunel MHOrorpaHHukoB, pa3BEpTka MHoOrorpaHHuka. [Ipusma: n-yronpHas mnpusma,
npsiMasi ¥ HAKJIOHHAS MPHU3MBI, OOKOBas W TOJIHAS MOBEPXHOCTh Mpu3MbL. [lapamrenenunern,
NpSIMOYTOJIBHBIA MapajuleNienuIie] U ero cBokcTBa. KpaTdyaiilime myTH Ha TOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. IIpoctpanctBennas teopema I[ludaropa. Ilupamuma: n-
yrojibHasi IMpamMuJia, NpaBuibHas U yceu€HHas nupamusl. CBoiicTBa pédep 1 OOKOBBIX IpaHei
MpaBUIbHON mNUpamuibl. [IpaBuiibHBIE MHOTOTPAaHHUKH: IMpaBUJIbHAs NpU3Ma U MPaBUIbHAS
nupamMuia, MpaBUiIbHas TPEYrojabHas MUpaMHa U TPABUWIBHBINA TeTpasap, Kyo. IIpencraBnenue
O IIPaBWJIbHBIX MHOTOTPaHHMKAX: OKTa’dAp, N0AEKa3Ip U UKOCAIP.

Brruucnenne 35eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yribl. [lnomans 60xoBoit
MOBEPXHOCTU M TOJHOM MOBEPXHOCTH MPSAMOM MPHU3MBI, IUIONIA/b OCHOBAaHUM, TEOpeMa o
OOKOBOIl MOBEPXHOCTU MpsMOIl mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
MIPaBUJIILHON MUPAMH/IBI, TEOPEMA O IUIOIIAIN YCEUEHHOW MUPAMUIBL.

CuMMeTpusi B IPOCTPAHCTBE. ODJIEMEHTHl CUMMETPUU IPABWIBHBIX MHOI'OI'DAaHHHUKOB.
CummeTpuss B TPaBWIBHOM MHOTOIPAHHHMKE: CUMMETPHS MapajuleNienuIe a, CHUMMETPHUS
IIPABWIbHBIX IIPU3M, CHMMETPHSI IPABUIBLHON TUPAMHUIBL.

BexkTopbl M KOOPANHATHI B IPOCTPAHCTBE

[TonsiTHs: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOD, [UIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEapHbIe, COHANpaBJIEHHbIE W MPOTHBOIIOJIOXHO HAIpPaBJIEHHbIE BEKTOPHL. PaBeHCTBO
BEKTOpPOB. [IeHCTBUA C BEKTOpaMU: CIIO)KEHUE W BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIBKHX
BEKTOPOB, YMHOXEHHE BeKTOopa Ha uyucio. CBoilcTBa cllokeHHUs BeKTOpoB. (CBoiicTBa



YMHOXEHHs BeKTOpa Ha uncio. [loHsaTHe KoMImaHapHble BEeKTOpHI. [Ipu3HaK KOMILTaHAPHOCTH
Tpéx BekTopoB. [IpaBmno mnapamnenenwnena. TeopemMa O pa3IoOkKEHHH BEKTOpa MO TPEM
HEKOMIUTAHApPHBIM ~ BeKTOpaM. lIpsMoyrombHasi cucTeMa KOOpJMHAT B  NPOCTPAHCTBE.
Koopaunater Bektopa. CBs3b MeXIy KOOpAMHATAMU BEKTOpAa W KOOpAMHATAMH TOYEK. YTOJI
MeX Ty BekTopamu. CKaJIsipHOE MPOU3BEACHNE BEKTOPOB.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxxianckoe BOCIIUTAHME:

cOPMUPOBAHHOCTh TPAXKAAHCKOW TO3UIMH  OOYyYaromerocs KaKk aKTHBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCHUKCKOTO OOINECTBA, MPEACTABICHHE O MATEMAaTUYCCKUX OCHOBAX
(YHKIIMOHUPOBAHUSL PA3IMUHBIX CTPYKTYpP, SBIICHHHA, TPOILEAYp TPakJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U APYroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAIBLHBIMU HHCTHUTYTaMH B
COOTBETCTBHH C UX (PYHKIMIMU U HA3HAYCHHEM;

2) NIaTPUOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUUCKOMN TPpaXKAAHCKOW MJACHTUYHOCTH, YBAKECHUS K MPOILIOMY H
HACTOSIIIEMY POCCHICKON MaTeMaTHK{, IEHHOCTHOE OTHOILUEHUE K JOCTUKEHUSM POCCHUICKUX
MAaTEMaTUKOB M POCCUMCKON MaTeMaTHYECKOW IIKOJIbI, MCIIOJIb30BAHUE 3THX JIOCTHKECHHHN B
JIPYTUX HayKax, TEXHOJOTHUX, chepax SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHUE  JIyXOBHBIX  ILIEHHOCTEW  POCCUIICKOro  Hapoja, Cc(HOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O0 CO3HAHMSI, 3TUYECKOIO MOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM IPUMEHEHHEM
JNOCTHKEHUM HAYKH M JIESITEIbHOCTBIO YUYEHOrO0, OCO3HAHME JIMYHOTO BKJIA/Ja B IOCTPOCHHE
YCTOHYHMBOTO OYIyIIETO;

4) 3cTeTHYECKOEe BOCTIUTAHME:

ACTETUYECKOE  OTHOILIEHWE K  MHUPY, BKJIIOYash  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/Jay, pEUICHUH, pacCyXICHWH, BOCHPUUMYUBOCTH K
MaTeMaTUYECKUM acTleKTaM Pa3InYHBIX BUJIOB UCKYCCTBA,

5) pusznyeckoe BocnUTAHUE:

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEeMaTHYECKUE 3HAHUSI B MHTEPECax 3/I0POBOTO
u Oe3omacHOro obpasa >XKU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (310pOBOE
MUTaHue, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTABIXA, PETYJsipHas (pU3nUecKass akTHBHOCTB),
(bu3MYECKOe COBEPILIEHCTBOBAHKE MPU 3aHATHUSIX CIIOPTUBHO-03JOPOBUTEIBLHON I€ATEIHHOCTHIO;

6) TpynoBoe BociuTaHue:

TOTOBHOCTh K TPY/y, OCO3HAHHE IIEHHOCTU TPYIOJIO0US, HHTEPEC K pa3iuyHbIM chepam
MpOoeCCHOHAIBHON JCSITSIIBHOCTH, CBS3aHHBIM C MAaTEMaTHUKOW U €€ MPWIOKEHUSIMH, YMECHUE
COBEpINATh OCO3HAHHBIM BBIOOp Oyaymeid mnpodeccud U PeaTn30BbIBATH COOCTBEHHBIC
KU3HEHHbIE TIIJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO U
camM000pa30BaHUIO HA MPOTSKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YUYaCTHIO B PEIICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANpaBIE€HHOCTH;

7) 3K0JIOTHYECKOe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTh JKOJOTHYECKOH KYyJIbTyphl, IMOHUMAHHE BIUSHUS COLUAIBHO-
SKOHOMHUYECKUX TPOILECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpejbl, OCO3HAHUE
JIO0AJBPHOTO ~ XapakTepa  JKOJOTHMYECKHX  MpoOjeM, OpHEeHTalus Ha  IPUMEHEHUE
MaTeMaTUYeCKUX 3HAHWUW I pelIeHUs 3a7ad B 00JIACTH OKPYKAIOLIEH Cpejbl, TNIAaHUPOBAHUE
MTOCTYTIKOB M OLICHKU UX BO3MOXKHBIX MOCIEACTBUMN JUIsl OKPYKAIOLEH Cpebl;

8) HeHHOCTH HAYYHOI0 TO3HAHMS:



C(OPMHPOBAHHOCT, MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSL HAYKU M OOILIECTBEHHOW NMPAKTUKH, TOHUMAHHE MaTEMaTHYECKOM HayKu Kak cqepbl
YEJIOBEUECKON NIEATEIIbHOCTH, ITAOB €€ PAa3sBUTHA M 3HAYUMOCTH I Pa3BUTHUS LIUBWIM3ALMUMY,
OBJIAJICHHE SI3BIKOM MAaTEMAaTHUKU U MaTEMaTHYECKON KyJIbTypPOH KaK CpeICTBOM IIO3HAHUS MHUDA,
TOTOBHOCTB OCYULIECTBIISITh MPOEKTHYIO U MCCIIEI0BATENBCKYIO AEATEIBHOCTh NHAUBHAIYAIIBHO U
B IpyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3naBaTe/IbHBbIE YHMBePCcAJIbHbIE YUeOHbIe qeliCTBUS

ba3oBble Jlornyeckue AeicTBUA:

BBISIBJISITH M XapaKTEpHU30BaTh CYLIECTBEHHbIE MMPHU3HAKM MAaTeMaTHYEeCKHX OOBEKTOB,
MOHSTUN, OTHOIIEHUH MEXJIy TOHATUSAMHU, (QOPMYJIUPOBATH ONpEAENICHUS IOHATHUH,
yCTaHaBJIMBaTh CYLIECTBEHHBIH NpPU3HAK KJIAcCHU(UKALMK, OCHOBAaHUA U1 000OLIeHHs u
CPaBHEHHs, KpDUTEPUU IIPOBOJAUMOIO aHAIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBAaTh M NPeoOpa3oBbIBATh CYXICHHSA: YTBEPAUTEIbHbIE U
OTpULIATEeNbHbIE, €MHUYHBIC, YACTHBIE U 00II1e, YCIOBHBIE;

BBISIBIIITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTHBOPEYHs B (PaKTax,
TAHHBIX, HAONIONEHHUAX W  YTBEPXKACHUSAX, Mpelaratb KPUTEPUHM JUIS  BBISBICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHA;

JieNlaTh BBIBOJBI C KCIIOJNIb30BAHHEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX W HHIYKTHBHBIX
YMO3aKI4YECHUH, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEIIBHO JI0KA3aTeNbCTBA MAaTEMAaTHUECKUX YTBEPXKAECHUH (NpsiMble U
OT TPOTUBHOIO), BBICTPAWBATh APTyMEHTAIMIO, MPUBOJIUTH MPUMEPbI U KOHTPIPHUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BBIBOJIBL;

BBIOMpATh CMOCO0 pemieHus y4yeOHOW 3amaun  (CpaBHHBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HauboJiee NOAXOJAINIMM € Y4ETOM CaMOCTOSITEJIBHO BBIJEIEHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBareJLCKue NeCTBUA:

HCIONIF30BaTh BOIMPOCHI KaK MCCIIENOBATENLCKUI MHCTPYMEHT MO3HAHUS, (OPMYITUPOBATH
BONPOCHI, (DUKCHPYIOIIME MPOTUBOpEUYUE, MNpPOOIEMy, yCTaHABIUBATh HCKOMOE U JaHHOE,
(hopMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIIUI0, MHEHHCE,

MPOBOJIUTh  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCJICIOBAHUE 10
YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBICHHS, IMPOIECCA, BBISIBICHHUIO
3aBUCUMOCTEHN MKy 00bEKTaMu, IBJICHUSIMU, ITPOIIECCAMHU;

CaMOCTOATENLHO (HOPMYJIHUPOBaTh 000OIIEHNUS M BBIBOJIBI TI0 PE3yibTaTaM IPOBEIEHHOTO
HaOIIOJICHUS, UCCIICIOBAHMUS, OIICHUBAThH JOCTOBEPHOCTh IMOTYUYEHHBIX PE3yJIbTaTOB, BEIBOJOB U
0000IIIEHNI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTUE MPOLIECCA, @ TAKKE BBIABUIATH MPEANOJIOKEHHUS O
€ro pa3BUTHH B HOBBIX yCIIOBUSX.

Padora ¢ unopmanmeii:

BBISIBIIATH JeUIIUTHI HHPOPMAIIMH, JaHHBIX, HCOOXOIUMBIX ISl OTBETA HA BOTPOC M TSI
pelieHus 3a1a4H;



BbIOMpaTh HMHPOPMALMIO W3 MCTOYHMKOB  pA3IMYHBIX THUIIOB, AaHAJIW3UPOBATH,
CHCTEMAaTH3HPOBATh W HWHTEPIPETHPOBATH WHPOPMALMIO pA3TMYHBIX BHIOB M (QOpM
IIpEJICTaBJICHHUS;

CTPYKTypUpOBaTb  MH(POpPMALMIO, MPEACTaBIATH €€ B  pa3IMyHbIX  (QopMmax,
WUTIOCTPUPOBATH TpapuuecKH;

OLIEHMBATh HAAE&KHOCTb HH(POpPMALMM MO CaMOCTOSATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBeEPCAIbHbIE YUeOHbIE el CTBHUS

O0menue:

BOCHpI/IHI/IMaTB nu q)OpMYJ'II/IPOBaTB CY)KI[CHI/ISI B COOTBCTCTBHUU C yCJ'IOBI/ISIMI/I n neisiMu
O6HICHI/I$I, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTI) CBOIO TOLIKy 3peHI/I$I B yCTHBIX U IIUMCBbMCHHBIX
TEeKCTaxX, JaBaTh IIOSCHEHHUS [0 XOJAYy peIICHHs 3aJa4yd, KOMMEHTHPOBATh IOJYYCHHBIN
pe3yJbTarT;

B XOJIe OOCY>KIEHHsI 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXJAaeMOH TeMbl, MPOOIEMBI,
pemaeMoi 3aa4M, BbICKA3bIBaTh WJCH, HAIICJICHHBIC HA MOWMCK PELICHHS, COMOCTABJIATh CBOU
Cy)KIIeHI/IH C Cy)I(l[eHI/IHMI/I ;[pyrI/Ix y‘IaCTHI/IKOB Jguaiora, O6Hapy)KI/IBaTB pastqu U CXOICTBO
MO3UIHH, B KOPPEKTHOH opMe hOopMyITUpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS,

Hp€JICTaBJ'I$ITB pGSYJ'II)TaTI)I peIHeHI/IH 3aga4u, 3KCHCpI/IMCHTa, HUCCICJO0BaHUsI, HpOGKTa,
CaMOCTOSITCIIBHO BI>I6I/IpaTI) (1)0pMaT BI)ICTYHJ'ICHI/DI C y‘IéTOM 3a1a4 HpGSGHTaHI/II/I nu
O0COOCHHOCTEH ayMTOPHH.

PeryasiTuBHBIC YHHBepcaJbHbIe y4eOHbIe 1eiiCTBHUA

Camoopranmuzanms:

COCTABIISAITH IUIAH, AJITOPUTM pEUICHUs 3a7add, BBHIOMpATh CHOCOO pemIeHUs C y4EToM
UMEIOIINXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHTHI pEeUICHUH ¢ y4€TOM HOBOM HMH(DOpMALINU.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIH MHTEJIEKT:

BJIaJIeTh HAaBBIKAMU [103HABATEIbHON peQUIEeKCUU KaK OCO3HAHMsI COBEPILAEMBIX JAECHCTBHUM
U MBICIUTENIBHBIX IIPOLIECCOB, HX pe3yJbTaTOB, BIAAECTh CHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJISI IPOLIEcca U pe3yibTaTa PEIIEHUsI MaTEMAaTUYECKOM 3a/1auH;

IIPEIBUJETh TPYAHOCTH, KOTOpPbIE MOTIYT BO3HUKHYTb IIPM PEIICHHUU 3aJa4d, BHOCUTH
KOPPEKTUBHI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAlIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHHMBAaTh COOTBETCTBUE pe3ysibTaTa €M U YCIOBUSAM, OOBSACHATH MPHUUUHBI
JNOCTUKEHHUSI WM HEIOCTH)KEHUS PEe3yJbTaTOB JIEATEIbHOCTH, HAaXOJIUTh OIIMOKY, JaBaTh
OLIEHKY ITPUOOPETEHHOMY OIBITY.

CoBMecTHasl 1eSITeJIbHOCTh:

MOHUMATh M HCIIOJB30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAMBUIYAIbHOM pabOTHI MpH
pemieHHH Yy4yeOHBIX 3ajady, NPUHUMATh IeJIb COBMECTHOM JEsTEIbHOCTH, IUIAHHUPOBATH
OpraHU3aIMI0 COBMECTHOH pPabOTHI, paclpenensiTh BUABI padoOT, JOrOBapUBATHCS, OOCYXKIATh
MIPOLIECC M PE3YJIbTAT PabOTHI, 0000IIaTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IpyNIoOBBIX (opMax paboThl (0OCyXk aeHHsS, OOMEH MHEHUMN, «MO3TOBBIE
HITYPMbD» U WHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl U KOOPAMHHUPOBATH CBOU JEHCTBUS C



JAPYTUMH 4IEHAaMHM KOMAaH[bl, OLEHMBATh KayeCTBO CBOET0 BKJI3Ja B OOIIMH MPOIYKT IO
KPUTEPHSIM, CPOPMYITHPOBAHHBIM YYACTHUKAMH B3aHMOICHCTBHSL.

MHNPEAMETHBIE PE3YJIBTATbBI

K koniry 10 kjacca o0ydarmuiicss HAyIUTCS:

CBOOOJTHO OTIEPHPOBATH OCHOBHBIMHU TMOHATHSIMU CTEPEOMETPUU TIPH PEIICHUHU 3a7a4 U
MIPOBEJICHUHN MaTeMaTUUYECKUX PacCyKICHUMH;

MPUMEHSATh aKCHOMBI CTEPEOMETPUHM W CJICACTBUS W3 HHX TMPU  PEIICHUU
reOMEeTPUYECKUX 3a/1a4;

KJIacCU(DUITMPOBATH B3aUMHOE PACITOJIOKEHUE TPSIMBIX B IMMPOCTPAHCTBE, TIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJTHO ONEPHUPOBATH MOHITHAMH, CBSI3AHHBIMU C YIJIAMU B TIPOCTPAHCTBE: MEXITY
MPSIMBIMU B IPOCTPAHCTBE, MEKIY MPSIMON U TUNIOCKOCTHIO;

CBOOOJTHO OTIEPUPOBATH MOHITHIMH, CBA3aHHBIMH C MHOTOTPaHHUKAMH;

CBOOOJTHO pacloO3HABaTh OCHOBHBIC BHABl MHOTOTPAHHUKOB (TIpU3Ma, MHUpaMUa,
MPSIMOYTOJIBHBIN Mapaienenumnes, Ky0);

KJIacCU(PUITMPOBATh MHOTOTPAHHUKH, BBIOWpasi OCHOBAHMS IS KJIaCCU(PUKAIINH;
CBOOOJHO OMEpPUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C CEUYEHHEM MHOTOTPAaHHHKOB
IJIOCKOCTBIO;

BBHITIONHATH NapajieIbHOe, IEHTPATbHOE U OPTOTOHAILHOE IPOEKTUPOBaHUE (DUTyp Ha
TUIOCKOCTb, BBITIOJHATH N300pakeHHs (PUTyp Ha TUIOCKOCTH;

CTPOUTh CEUEHHUs] MHOTOTPAaHHUKOB PA3TUYHBIMU METOJAMU, BBITIOIHITH (BBIHOCHBIC)
IUIOCKHE YEPTEeKU W3 PHCYHKOB IMPOCTHIX OOBEMHBIX (QUTYp: BUA CBEpXy, COOKY,
CHU3Y;

BBIUHCIIATh IUJIOMAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, MHPaAMUAA),
TCOMETPUUYECKUX TEJl C MPUMEHEHHEM (opmyT;

CBOOOJHO ONEpUPOBATh TMOHATUSMHU: CHUMMETPHsSI B TMPOCTPAHCTBE, IIEHTP, OChb U
TIOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI;

CBOOOHO OMEPUPOBATH MOHATUSAMH, COOTBETCTBYIOIIUMHU BEKTOpPaM U KOOPAMHATAM B
MIPOCTPAHCTBE;

BBITMIOJIHSTH IEUCTBUS HaJ BEKTOPaMHU;

pemaTth 3aJladyd Ha JI0Ka3aTeIbCTBO MAaTEeMAaTHYECKUX OTHONICHUHW W HAXOXKJICHHE
F€OMETPUYECKUX  BEJIMYUH, TPUMEHSS U3BECTHBIE METOABI TPpU  PElICHUU
MaTeMaTHYeCKUX 3aa4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI CIIOKHOCTH;

MIPUMEHSTH MPOCTEHUIINE MPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAITHOHHBIC
CUCTEMBI PU PELICHUH CTEPEOMETPHUECKUX 3a71ay;

W3BJICKATh, peoOpa3OBEIBATh u WHTEPIPETUPOBATH UH(GOPMAITHIO 0
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (GUrypax, MPEACTAaBICHHYIO Ha YepTexax u
pUCYHKaX;

NPUMEHATh TIOJyYeHHbIe 3HAHUS Ha TMpaKTUKE: CpPaBHUBATh M aHAIU3HPOBATh
peanbHble CUTyallud, NIPUMEHSITh U3yUYCHHbIC MOHSATHUS B IMPOLIECCE MOMCKA pPEHICHUS
MaTeMaTH4ecKu cHOPMYIMPOBAHHON MPOOIEMBI, MOJICTHPOBATh PEAIbHbIC CUTYalluU
Ha S3bIKE TIEOMETPUM, MCCIEA0BAaTh IIOCTPOCHHbIE MOJEIN C HCIOJIb30BAaHUEM



TEOMETPUUYECKUX TMOHITHA W TeopeM, ammapara anreOpbl, pemiaTth MPaAKTUYECKUe
3a/1auu, CBA3aHHBIC C HAXOXK/IEHUEM IeOMETPUUECKUX BEJINYUH;

UMETh TPEJCTaBICHUS OO0 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUU KaK COCTAaBHOM
yacTH GyHAaMEHTa Pa3BUTHUS TEXHOJIOTHA.

JTIOKa3bIBATh T€OMETPUUECKHUE YTBEPKICHUS;

MPUMEHATh TeoMeTpuueckue (akThl Ui PEIICHUS CTePEOMETPHYECKHX 3ajad,
MIPEANOIATafoIINX HECKOJIBKO IIaroB PEIICHUs, €CIM yCIOBUS MPUMEHEHUSI 3a/IaHbl B
SIBHOW M HESIBHOM (hopMme;

pemarh 3aJadyd Ha JI0OKa3aTeIbCTBO MAaTeMAaTHYECKHUX OTHONICHUHW W HAXOXKICHHE
Te€OMETPUYECKUX BEJIIUYHH;

MIPUMEHSTH MPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI MPH
pEIIeHUU CTEPEOMETPUUECKHX 3a]1a4;

MPUMEHATh TOJYYCHHbIE 3HAHWS Ha TMPAKTUKE: CpPaBHUBAaTh, AaHAIM3UPOBATh U
OLICHMBAThH pealbHbIC CUTYAllUU, IPUMEHATh U3YUCHHBIE MMOHATHS, TEOPEMBI, CBOICTBA
B IIpollecce IIOMCKA pEeIIeHUS MaTeMaTHYecKu CQOPMYIUPOBAHHON MPOOIEMBI,
MOJICJIUPOBATh PeAIbHbIE CUTYAIlMU Ha SI3bIKE T€OMETPUHU, UCCIIEA0BATh MOCTPOCHHbBIE
MOJIETI C UCHOJIb30BAHUEM T'€OMETPUUYECKUX TOHATUN U TEOpeM, ammapara anreopsl,
pemaTh NpakTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXO0XK/IEHUEM IeOMETPUUECKUX BEJIIMYUH;
UMETh TPEJCTaBICHUS OO0 OCHOBHBIX JSTamax pa3BUTHUA TEOMETPUU KaK COCTABHOM
yacTH yHAaMEHTa Pa3BUTHUS TEXHOJIOTHM.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

[eseBble npuoputeTbl BocnuTanus aas COO:
CO34aHUC 6HaI‘0HpI/I$ITHI:IX yCJIOBI/Iﬁ JJISA HpHOGpeTeHI/IH IKOJIbBHUKAMH OIIbITa OCYHICCTBJIICHUA COUAJIBHO 3HAYUMBIX HCII:

1. ombIT Aen, HaNPaBJICHHBIX HA 3200Ty O CBOEH ceMbe, POAHBIX U OJIM3KHUX;

2. TpYZIOBOM OIBIT, OMBIT YYaCTHS B TPOU3BOJICTBEHHOM MPAKTHKE;

3. ONBIT JeJl, HAaNpaBJIEHHBIX Ha TOJB3Y CBOEMY POAHOMY TOpPOJY WJIHM CElIy, CTpaHe B LIEJIOM, ONBIT ACATEIbHOTO BBIPAKEHHS COOCTBEHHOU
rpakIaHCKOW MO3UIINH;

4. omBIT IPUPOIOOXPAHHBIX AET;

5. OMBIT pa3pelieHns BOZHUKAIOMINUX KOHPIUKTHBIX CUTYallui B LIKOJIE, I0Ma WK Ha YJIHIIE;

6. OIBIT CAMOCTOITEILHOIO HpHOGpeTeHI/IH HOBBIX 3HaHHﬁ, MPOBCACHHUA HAYUHBIX I/ICC.HGI[OBaHI/II‘/JI, OIIbIT HpOGKTHOfI JACATCIIbHOCTH,

7. ONBIT W3YYEeHHMs, 3AIIUTHl U BOCCTAHOBJIEHUS KYJIbTYpPHOTO HACJIEIUSl YEIOBEYECTBA, OIMBIT CO3AAHHUS COOCTBEHHBIX MPOU3BEACHUN KYJbTYpHI,

OTBIT TBOPUECKOTO CAMOBBIPAKEHUS;
8. OmBIT BeleHUs 30POBOTO 00pa3a KU3HH M 3a00THI O 3JI0POBBE APYTHX JIOJIEH;
9. OMBIT OKa3aHMS MTOMOIIX OKPYKAFOIINM, 3a00ThI O MAJIBIIIAX WA TOKUIBIX JFOJSX, BOJOHTEPCKHIA OTIBIT;
10. ombIT cCaMOMO3HAHUS U CAMOAHAJIN3a, OMBIT COITMATILHO MPUEMIIEMOTO CAMOBBIPAKEHUS M CaMOPEaTH3aIiH.

KosaunuyectBo 4yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposBbie)
Konrpoabubie | IlpakTnuecku
n/n NMporpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI e padoThI
pecypchl
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MIPOCTPAHCTBE

https://m.eds00.ru/886613b0
https://m.edso00.ru/8866f630
https://m.edso00.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e

IlepnieHqUKYIAPHOCTD NPSMBIX U
IIJIOCKOCTEW B IIPOCTPAHCTBE

25

https://m.edsoo.ru/88670800
https://m.edso00.ru/88670e9a
https://m.edso00.ru/8867013¢
https://m.edso0o.ru/88670508
https://m.eds00.1ru/88670a62

https://m.eds00.1ru/8867103¢

https://m.eds00.ru/88671188
https://m.edsoo.ru/886712d2

Vel u PaCCTOAHUA

16

https://m.edsoo.ru/88671462

https://m.eds00.1u/886715b6

https://m.edsoo0.ru/886716ec
https://m.edso00.ru/886719bc

MHororpaHHuKu

https://m.eds00.ru/8866f3b0

https://m.eds00.1u/88661630

https://m.edsoo0.ru/8866f8ba
https://m.edsoo.ru/8866fas5e

https://m.edsoo.ru/8866febe

Bekropsl B mpocTpaHcTBe

12

https://m.eds00.ru/8866f3b0
https://m.eds00.ru/8866f630

https://m.eds00.ru/8866f8ba
https://m.edsoo.ru/8866fas5e

https://m.edsoo.ru/8866febe

IToBTOpEHME, 0000IIIEHNE U CUCTEMATH3AIIHS

https://m.eds00.ru/8866f3b0



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671188
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/88670508
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/88670800
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866e9ec

https://m.edsoo0.ru/8866f630

o https://m.edsoo.ru/886618ba
SHaHUH https://m.edsoo.ru/8866fa5e

https://m.edsoo.ru/8866febe

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866f630

IHOYPOYHOE IINIAHUPOBAHHUE
10 KVIACC

Ne
n/

Tema ypoka

Jara
H3YYeHHs

I_IOMaIIIHee 3aJaHue

OcHOBHbBIE TIpaBWIIa U300PAKEHNS HA PUCYHKE TNIOCKOCTH,
NapauIeIbHBIX NPSAMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka

05.09

1.6,1.8

ITonsiTusa crepeoMeTpun: TOUKa, IIpsiMasi, MI0CKOCTb,
npoctpancTBO. OCHOBHBIE IIPaBUiIa N300paKeHHsI HA PUCYHKE
IUIOCKOCTH, NAapaJlIeIbHBIX IPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

07.09

1.13,1.15, 1.18, 1.20,
1.22

[TonsiTus: nepecekaroniyecs MmIOCKOCTH, MePECeKaIOLUeCs
npsiMasi ¥ TII0OCKOCTh; TIOMYTPOCTPAHCTBO

07.09

25,28

[TonsiTus: nepecexaronirecs MmIOCKOCTH, MePECeKaIOIUECs
npsiMasi ¥ TII0OCKOCTh; TIOMYTPOCTPAHCTBO

12.09

2.15,2.18

MHororpaHHuKH, N300paXKeHne MpoCTeHIInX
IPOCTPAHCTBEHHBIX (DUTYP, HECYILECTBYIOLINX OOBEKTOB

14.09

2.20,2.23

MHororpaHHuKH, H300paXKeHne NpoCTeHIINX
IPOCTPAHCTBEHHBIX (DUTYP, HECYILECTBYIOLINX OOBEKTOB

14.09

34,36

AKCHOMEI CTCPCOMETPHH U IICPBLIC CICACTBHUA U3 HUX

19.09

3.8,3.10, 3.11, 3.13,
3.15

AXCHOMEI CTCPCOMETPHH U IICPBLIC CICACTBHUA U3 HUX

21.09

3.18, 3.20, 3.23

AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIAEACTBUSI U3 HUX.
Crioco0bl 3a1aHus TPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE.
O0603HayeHMs NPSMBIX U TIOCKOCTEN

21.09

3.29

10

N3o00paxeHne cedeHuii mupamuibl, Ky0a v MpU3Mbl, KOTOpPBIE
MPOXOIAT uepe3 ux péopa. M3o06pakeHune nepeceueHus
IIOJIyYEHHBIX IUIOCKOCTEN. PackpalinBanue oCTPOEHHBIX
CEUCHH pa3HBIMH LIBETAMH

26.09

3.34,3.38

11

N300pakeHne ceueHui nupaMuabl, Kyoa u Ipu3Mbl, KOTOpbIE
MPOXOAT uepe3 ux péopa. M3o0pakeHune nepeceueHus
MIOJIyYEHHBIX IUIOCKOCTEH. PackpalrBaHue OCTPOCHHBIX
CEYCHMM pa3HbIMU LIBETAMU

28.09

4.4,4.7,4.10

12

N306paxeHne cedeHui mupamMuibl, Ky0a v MpU3Mbl, KOTOpPbIE
MPOXOJIAT uepes3 ux péopa. M3zobpakenue nepeceueHus
MOJIyYEHHBIX IIOCKOCTEeH. PackpalinBanue mOCTPOEHHBIX
CEeUEHUH pa3HbIMH LIBETAMU

28.09

4.22,4.24,4.27

13

N300paxeHne cedeHuii mupamuibl, Ky0a v Mpu3Mbl, KOTOpPbIE
MPOXOJAT uepe3 ux péopa. M3o06paxkeHune nepeceueHus
MOJTyYEHHBIX TUIOCKOCTeH. PackpariBanye moCTpOSHHBIX
CEUeHUH pa3HBIMU I[BETAMH

03.10

5.3,5.7

14

Merton ciefioB AJis HOCTPOCHUS CEUYCHUI

05.10

5.10,5.12,5.14




15

Merton cienoB 1ist nocTpoeHus ceueHuil. CBoiicTBa
MEePECEUCHHUH MPSMBIX U TUIOCKOCTEH

05.10

5.20,5.22,5.24

16

Merton cienoB 1iisi nocTpoeHus ceueHuil. CBoiicTBa
MEePECEUYCHHUH MPSIMBIX U TUIOCKOCTEH

10.10

5.31,5.33,5.37

17

[TocTpoeHue ceueHuii B mupamuie, Kyoe 1mo TpéM Toukam Ha
pEbpax. Cozmanne BEIHOCHBIX YEPTEXKEH 1 3aIiCh 1aroB
IIOCTPOCHUS

12.10

5.42,5.44,5.47

18

IToctpoenue ceyeHuii B nupamuje, Kyoe o TpéM ToukaM Ha
peopax. CozmaHne BRIHOCHBIX YEPTEKEH U 3aMKCh IIaroB
IIOCTPOEHUS

12.10

6.4,6.6

19

[Toctpoenue ceueHuit B mupamujie, Kyoe mo TpéM ToOUKaMm Ha
pEbpax. CozmaHne BHIHOCHBIX YEPTEkKEH U 3aMKCh 11aroB
MOCTPOCHUS

17.10

6.9, 6.11, 6.13, 6.17

20

[Toctpoenue ceueHuit B mupamuie, Kyoe mo TpéM ToUuKaMm Ha
pe€bpax. CozmaHne BHIHOCHBIX YEPTEkKEH U 3aMKCh 11aroB
IIOCTPOEHUS

19.10

6.19, 6.21, 6.23

21

[ToBTOpenue mrannMeTpun: Teopema o MPOMOPIIHOHATEHBIX
otpe3kax. [logobue TpeyroibHUKOB

19.10

6.37,6.39,6.41,6.43

22

[ToBTOpenne mnanumerpun: Teopema Menenas. PacueTsl B
CEUYEHHUAX Ha BBIHOCHBIX yepTexax. Mcropus pa3Butus
IJIAHUMETPHUHU U CTEPEOMETPUHU

24.10

7.2,7.9

23

KonTtponbhas padora "Akcruomsl ctepeomerpun. Ceuenus"

26.10

7.12,7.14,7.16

24

Bzanmuoe PacCIoJIOKECHUE IPSAMBIX B IIPOCTPAHCTBE.
CerH_[I/IBaIOH_II/IeCH IpsAMBIC. HpI/I3HaKI/I CKPCHIUBAOIIUXCS
MMPSAMBIX. HapaJ'IJ'IeJ'ILHBIC MpsAMBIC B IPOCTPAHCTBEC

26.10

7.19,7.22

25

Teopema 0 CyILIECTBOBaHUU U €AMHCTBEHHOCTH NPSIMOM
MapaJuIeIbHOM TaHHOM IIPSMOM, POXOIAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAallled Ha JaHHOM npsamoi. Jlemma o
MEPECEUCHUH NapaJIIeNIbHBIX MPSIMBIX INIOCKOCTBIO

07.11

8.2,85

26

[TapannenbHOCTh TpeX NpsAMbIX. Teopema o Tpéx
napajuleJIbHBIX NpAMbIX. Teopema o CKpeluBaroImXxcs
MIPSIMBIX

09.11

8.10, 8.13, 8.15

27

[TapannensHoe npoekTupoBanue. OCHOBHBIE CBOMCTBA
napaiesIbHOro IPOeKTUpoBaHus. M300paxkeHue pa3HbIx
¢uryp B napajieabHON NPOESKIIUN

09.11

8.21,8.24

28

HeHTpaHBHaH pocKuus. VYronc COHaIIpaBJICHHbIMU
CTOpOHaMHU. Yron MCXKAY NPpsAMBIMHA

14.11

8.27,8.29

29

3agauu Ha JOKA3aTeNbCTBO U UCCIIEI0BAaHHE, CBSI3aHHBIE C
PaCIIOJIOKEHUEM IIPSMBIX B IIPOCTPAHCTBE

16.11

9.3,9.5

30

[ToHaTHS: MapamIeabHOCTh NPAMON U TUIOCKOCTH B
npoctpaHcTie. [Ipu3Hak napanieabHOCTH NPAMON 1

MI0CcKOCTH. CBOMCTBA NAapaJIEIbHOCTH NMPSMOMN U TUIOCKOCTH

16.11

9.7,9.9,9.11,9.13

31

FGOMCTpI/I‘lCCKI/Ie 3aJa4M Ha BBIYHCIICHHUEC U N0Ka3aTCJIILCTBO,
CBS3aHHBIC C MMAPAJIJICIIbHOCTLIO IIPAMBIX U IUIOCKOCTEM B

21.11

9.17,9.18,9.20




MIPOCTPAHCTBE

[TocTpoenne ceueHwust, MPOXOAAIICTO Yepe3 JaHHYIO MPSIMYIO

32 Ha YepTeXe U MapajuIebHOTO Ipyrou npsamoi. Pacuér 23.11 10.5, 10.9
OTHOILIEHUI
[TapannenpHas npoeKius, IPUMEHEHUE ISl TOCTPOCHUS

33 cedeHuit Kyoa u napamuienenunena. CroncTaa 23.11 10.11, 10.13, 10.15
napajuieJienumnes1a u Ipu3Mbl

34 HapannenLvaIe IJI0CKOCTH. [IprU3HaKy napauieabHOCTH ABYX 28.11 10.22, 10.27, 10.29
IJIOCKOCTEN
Teopema 0 napayIeNnbHOCTH U €IUHCTBEHHOCTH IIJIOCKOCTH,

35 MPOXOJIAIIECH Yepe3 TOUKY, HE TPUHAJICKAILYIO TaHHOU 30.11 10.33, 10.36, 10.38
IJIOCKOCTH U CIIEJCTBUSA U3 HEE
CpolicTBa napajuieNbHbIX INIOCKOCTEH: 0 MapajieIbHOCTH

36 IPSAMBIX IIEPECEUYCHUS IIPU NEPECCUCHNUH NBYX MapaJlUICIbHBIX 30.11 10.40, 10.45, 10.47
IJIOCKOCTEH TpeThei
CpoiicTBa napaienbHbIX IJIOCKOCTEN: 00 OTpe3Kax

37 napauieIbHBIX MPSMBIX, 3aKTIOYEHHBIX MEXKTY ) 05.12 11.4,11.6
NapajuIeIbHBIMU IUIOCKOCTSIMU; O IEPECEUEHHUH NPSIMOM ©
JBYMsI TapajlyIeIbHBIMU MJIOCKOCTAMU

38 [ToBTOpenwue: TeopeMa [Tudaropa Ha TIOCKOCTH 07.12 11.8,11.14

39 [ToBTOpEHME: TPUTOHOMETPHUS IPSIMOYTOJIBHOTO TPEYTroJIbHUKa | 07.12 ii;;’ 11.19,11.21,

40 CpoiicTBa Ky0a 1 MPSMOYTOJIFHOTO TMapaJijIe/ICITUIIe /1a 12.12 11.31,11.33,11.35

41 Brruncnenue UIMH OTPe3KOB B KyOe U MPSMOYTOJILHOM 14.12 11.42, 11.45, 11.47
napajuieienunesie

42 [leprieHAMKYASIPHOCTH HpﬂMofI U mockoctu. [IpusHak 14.12 12.3,12.7, 12.9
NEPIEHUKYJIIPHOCTU IPSIMOM U IIIOCKOCTU

43 [TeprieHAMKYASIPHOCTH HpﬂMofI u mockoctu. [IpusHak 19.12 12.11, 12.13, 12.15
NEPIEHUKYJIIPHOCTU IPSIMOM U IIIOCKOCTU
Teopema 0 CylIeCTBOBaHUU U €IMHCTBEHHOCTH MPSIMOM,

44 MPOXOJIAIIEH Yepe3 TOUKY IPOCTPAHCTBA U 21.12 12.19,12.21
MEPIEHANKYJISIPHON K INTIOCKOCTH

45 [InockocTH U nepreHAUKYISpHbIE UM NIPSIMBIE B 9112 12.24,12.28
MHOT'OIPaHHHUKAX

46 [1nockocTH U neprieHAUKYISIPHbIE UM MPSIMBIE B 26.12 12.30,12.34
MHOTOIPaHHHUKAX

47 [lepnenaukynsip u HakioHHas. [locTpoeHne nepneHANKyIspa 5812 13.4,13.8
U3 TOUYKHU Ha IPSIMYIO

48 [Tepnienaukynsip u HakiIoHHAs. [locTpoeHue neprneHauKyIspa 28.12 13.10, 13.12, 13.14,
M3 TOYKH Ha TIPIMYIO 13.18

49 Teopema o Tpéx nepneHAuKyIspax (mpsmas 1 oopaTHasi) 09.01 13.20, 13.22,13.24

50 Teopema o Tpéx nepneHANKYIIpax (MpsMas U oOpaTHas) 11.01 13.28, 13.30, 13.32

51 Yron Mexay CKpeMBarOIUMHUCS TPSIMbIMU 11.01 13.35,13.37, 13.39




ITouck NEPICHAUKYJIAPHBIX IIPAMBIX C IIOMOIIBIO

52 . 16.01 14.3,14.5
MEePIEHANKYISIPHBIX TIOCKOCTEN

53 OpTOroHajbHOE MPOECKTUPOBAHUE 18.01 14.7,14.11, 14.16

54 [TocTpoenue ceuenuii Kyoa, IpU3MBbL, TPABUIBHOM MUPaMUIbI 18.01 14.20, 14.22, 14.24,
C IOMOIIBIO OPTOTOHAIBHON POECKLIUH ’ 14.26
[ToctpoeHue ceueHuit Kyda, MPU3MBbL, TPABHILHON MUPAMHUIBI

55 P yoa, i P PAMIAEL 53 01 14.30, 14.35, 14.37
C IIOMOIIBI0 OPTOrOHAJIILHOM IIPOEKIUU

56 CuMmeTpus B MPOCTPAHCTBE OTHOCUTEIHHO TIOCKOCTH. 25,01 14.40, 14.42, 14.45,
[InockocTn cMMMETpPH B MHOTOI'PaHHHKAX ’ 14.47,14.50
[Ipr3Hak nepneHauKyJIIpHOCTH IPSIMOM U IJIOCKOCTH KaK

57 P P AHIYIAD P 25.01 15.4,15.7
CJIEJICTBHE CUMMETPHH

53 [IpaBunbHBIE MHOTOrpaHHUKU. Pacd€T paccTOsIHUN OT TOUKHU 30.01 15.9,15.11, 15.13,
JI0 TUIOCKOCTH ' 15.15

59 [IpaBunbHBIE MHOTOrpaHHUKU. Pacy€T paccToOsIHUN OT TOUKH 01.02 15.19, 15.21, 15.23,
JI0 THIOCKOCTH ' 15.25
CriocoObl OMYCTUTD MEPIEHAUKYISPBI: CHAMMETPHS, CJIBUT

60 Y PHEHAKYIAP PITL, eA 01.02 15.32, 15.37, 15.39
TOYKH I10 NMAPaJUIEILHON IPAMOM

61 CaBur 1o HenapauenabHON IpIMOM, U3MEHEHHE PAaCCTOSTHUI 06.02 15.43, 15.45, 15.47
Kontponbhas pabota "B3anmHoe pacrosioxxeHue npsMbix U

62 POIBHA p WHOS P P 08.02 16.6, 16.28
IJIOCKOCTEW B MPOCTPAHCTBE
[ToBTOpEHME: Yyroy Mexay NpsIMBIMU Ha IUIOCKOCTH,

63 TPUTOHOMETPHUSA B IPOU3BOJIBHOM TPEYTOJILHUKE, TEOpEMA 08.02 16.10, 16.12, 16.14
KOCHHYCOB
IloBTOpEHME: YrOJI MEXKAY CKPEIIMBAOIIMMUCS IIPSMBIMU B

64 peHie: y Ay CHPEITBaIom P 13.02 16.16, 16.19, 16.21
IIPOCTPAHCTBE
['eomeTpuyeckre METOAbI BBIUUCICHUS YIIA MEXKIY MPSIMBbIMU

65 P A y AY TP 15.02 17.3,17.5
B MHOT'OI'paHHUKaX

ByrpaHHbIN yrojl. CBONCTBO JMHEWHBIX YIJIOB IBYTPAHHOTO

66 HAByrp y y ABYTP 15.02 17.8,17.10
yria
[Tepnenaukynspabie m10ckocTH. CBONCTBA B3aUMHO

67 P AHIYIAD " 20.02 17.17,17.19, 17.25
MEePIEHANKYIISIPHBIX TIOCKOCTEN
IIpu3Hak neprneHauKyJIIPHOCTH IUIOCKOCTEH; TeopeMa o

68 IIPSIMOM MepeceUYeHus IBYX INIOCKOCTEN NEPIEHANKYIIAPHBIX 22.02 18.3,18.6
TpPEThEN IIIOCKOCTH
[TpstMoyTONBHBIN Napaienenumnes; Kyo; u3sMmepeHus,

69 pAMOY P Y P 22.02 18.8,18.11
CBOMCTBA MIPSAMOYTOJIBHOTO ITapajuleIenuIea
Teopema 0 AuaroHany NpAMOYTOJIBHOTO NapAJIEIEHUIENA U

70 PeMa © AHaro pAMOY P A 27.02 19.5,19.7
CJIEJICTBHE U3 HEee
CrepeomeTpruyecKue U MPUKIIAJHbIE 3a7a4H, CBI3aHHBIE CO

71 PEOMETP pridial A 29.02 19.13, 19.16, 19.18
B3aUMHBIM PACIIOJIO0KEHUEM MPSAMBIX U INIOCKOCTH
[ToBTOpEHME: CKpeMBaIOIIUECS MIPSIMbIE, TapaJlie/IbHbIE

72 P DOIIABAIOIICUN TIPAMBIC, Hap 29.02 19.24,19.26, 19.28
IJIOCKOCTH B CTAaHJAAPTHBIX MHOTOIPaHHUKAX

73 [Tapa mapannenpHbIX IUIOCKOCTEN HA CKPELIMBAIOLINXCS 05.03 19.34, 19.37, 19.39




MMPAMBIX, PACCTOAHUC MCKAY CKPCIIUBAOIIUMHUCH IIPSIMBIMUA B
MMPOCTBIX CUTyallUusAX

PaccrosHre OT TOUKH J0 IINIOCKOCTH, paCCTOAHHUEC OT HpﬂMOﬁ

74 07.03 19.42,19.44
JI0 IIJIOCKOCTH
75 Berunciienue paccTOsSHUN MEXIY CermmianmHMHCﬁ 07.03 20.2,20.6
IPSIMBIMU C IIOMOILBIO NIEPIEHIUKYIISIPHOM MIIOCKOCTU
TpéxrpaHHslid yroj, HEPaBEHCTBA JI TPEXTPAHHBIX YTIIOB.
76 Teopema [1udaropa, TeopeMbl KOCHHYCOB U CHHYCOB JJIst 12.03 20.9,20.11, 20.14
TpEXTPaHHOIO yria
77 DneMeHThI ChEePUIECKON TeOMETPHH: T€OE3UIECKHIE JINHUN 14.03 20.16, 20.18, 20.20
Ha 3emiie
78 Kontponbnas padora "Yribl u paccrosHus" 14.03 20.25, 20.27, 20.24
79 Cucremartusanus 3HaHuil "MHOTOrpaHHUK U €ro JIEMEHTHI" 19.03 21.2,21.4
80 IIupamuna. Bunsl nupamua. [IpaBunsHas nupamuaa 21.03 21.7,21.9,21.11
81 ITpusma. IIpsimas u HaknoHHas npusMmsl. [IpaBunbHas npusma 21.03 iii’ 21.30, 21.32,
22 [Ipsamoii napauienenunesn, NpsIMOYTOJIbHbBIN MAPAIIIEIETUIIEI, 02.04 21.42, 21.44, 21.47
Ky0
83 Brinyxiibie MHOrorpanHuku. Teopema Ditniepa 04.04 21.49,21.52
24 Brinmykibsie MHOTOrpanHuku. Teopema Ditnepa. [IpaBunbHbIe 04.04 22.2,22.4,22.6
1 TI0JIyTIPaBUIIbHBIE MHOIOIPaHHUKH
22.8,22.10, 22.12,
85 Konrponbnas padora "MHororpanauku” 09.04 22.14, 22.16
86 [TonsiTe BeKTOpa Ha MIIOCKOCTH U B IPOCTPAHCTBE 11.04 23.2,23.4
87 CyMMa BEKTOpOB 11.04 23.7,23.9, 23.12
88 Pa3noctb BEKTOPOB 16.04 23.14,23.17, 23.19
89 [IpaBuno mapasienenurena 18.04 23.21, 23.27
90 YMHOKE€HHE BEKTOpA Ha YHUCIIO 18.04 3afiaHue Ha KapTouKax
01 PaBJ'IO)IieHI/Ie BEKTOpa 1o 0a3ucy TpEX BEKTOPOB, HE JIEKAIINX 23.04 3a/aHME Ha KADTOUKAX
B OJIHOM INIOCKOCTH
92 CkansipHO€ TpOU3BEACHUE 25.04 3afaHve Ha KapTouKax
93 Brrunciienue yria Mex1y BEKTOpaMuy B IIPOCTPAHCTBE 25.04 3agaHune Ha KapToYKax
94 [Ipocreiiiue 3a7a4u ¢ BEKTOpamMu 02.05 3afaHve Ha KapTouKax
95 IIpocreiimne 3axadu ¢ BEKTOpaMu 02.05 3aAaHune Ha KapToyKax
96 IIpocreiimue 3agaun ¢ BEKTOpaMu 07.05 3afiaHve Ha KapTouKax
97 [Ipocreiiue 3a7aun ¢ BEKTOpamMu 14.05 3afaHne Ha KapToyKax
98 O0001IEeHNE U CUCTEMATH3AIN 3HAHUH 16.05 3agaHua us tectos EM
99 O06001IeHE ¥ cCUCTEMAaTHU3aIAA 3HAHUI 16.05 3agaHua us tectos EM
100 Nrorosast koHTpOsIBHAS paboTa 21.05 3agaHue Ha KapToyKax
101 HroroBast KOHTpoOJbHAs paboTa 23.05 3afaHue Ha KapToyKax
102 O06001IeHE 1 cCUCTEMATHU3AIAA 3HAHUHI 23.05 3agaHua u3 Tectos EM
OBIIEE KOJIMYECTBO YACOB IIO ITPOITPAMME 102




CUCTEMA OLUEHKHU JOCTUXEHUHN IJIAHUPYEMBIX PE3YJILTATOB

OueHka yCTHBIX OTBETOB 00y4ar0LIUXCH.
Omeem oyenusaemcsa ommemrou «5», eciu odyuaowuica:

® TIOJHO PacKpbUI COJIEpKaHUE MaTepHraja B 00beMe, IpeayCMOTPEHHOM IIPOTpaMMOil 1
y4eOHUKOM;

¢ M3JIOXKWI MaTCepUuall TPAMOTHBIM SA3BIKOM B onpeneneHHoﬁ JIOTUYECKOU
IIOCJICA0BATCIIPHOCTH, TOYHO HCIIOJIB3Ys MAaTEMATUYCCKYO TCPMUHOJIIOTHIO U CUMBOJIHUKY

® [PaBWJIbHO BBIMOJIHUI PUCYHKH, YEPTEKH, TPaPUKH, COMyTCTBYIOLINE OTBETY;

e [0Ka3aJl yMEHHE WLTIOCTPUPOBATh TECOPETUUCCKHE MOJOKCHHST KOHKPETHBIMHU
MpUMepaMu, MPUMEHATh UX B HOBOW CUTYAIIUU TIPH BBITIOJTHCHUH MTPAKTUYECKOTO
3a1aHus;

® [IPOJAEMOHCTPUPOBAJT YCBOECHUE PAHEE U3YUYEHHBIX COMYTCTBYIOIIUX BOIPOCOB,
c(hOPMHUPOBAHHOCTh H YCTOWYMBOCTH UCTIOIB30BAHHBIX TIPU OTBETEC YMECHHIA U HABBIKOB;

e OTBEYaJ CAMOCTOSATENLHO O€e3 HaBOAMIUX BOIIPOCOB YUUTCIIA,

¢ BO3MOJXHBI OJJHA — ABC HCTOYHOCTHU IMPU OCBCHICHUH BTOPOCTCIICHHBIX BOIIPOCOB HUJIU B
BBIKJIaAKAaX, KOTOPBIC YYCHHK JICTKO UCTIPABUII 11O 3aMCUYAHUIO YUUTCIIA.

Omeem oyenugaemcsa ommemkoi «4», €Civ OH yIOBJIETBOPEH B OCHOBHOM TpeOOBaHUSAM Ha
OTMETKY «5», HO TIPY 3TOM UMEET OJINH M3 HEJJOCTATKOB:

® B U3JIOKCHUHN JOITYIICHBI HeOOJIbIIINE HpO6GHBI, HE MCKa3UBIINMEC MAaTECMAaTHYICCKOI'O
COZACPpIKaHUA OTBETA, UCIIPABJICHHBIC 110 3aMCYAHUIO YUHUTCIIA,

¢ JONYUICHBI OIIMOKHY uin Oosiee ABYX HEAOUYCTOB IIPHU OCBCUICHNHN BTOPOCTCIICHHBIX
BOIIPOCOB UJIK B BBIKJIAIKAX, KOTOPBIC YYCHUK JICTKO UCIIPABUII 110 3aMCUYAHHUIO YUUTCIIA.

Ommemka «3» cmasumcs 6 c/1e0yIouwux Cayuanx:

® HEMOJIHO MJIM HENOCJIEJ0BATEIBHO PACKPBITO COAEPKaHIE MaTepualla, HO II0Ka3aHO
o0111ee MOHMMAaHUE BOIIPOCA U IPOIEMOHCTPUPOBAHBI YMEHUS, JOCTATOUHBIC IS
JaTbHEeHIero yCBOGHHUs MPOrpaMMHOro Marepuaia (onpenaesneHHbe « TpedoBaHUsAMH K
MaTeMaTHYECKOM MOJIrOTOBKE YUaIIUXCS»);




HUMCIIMCD 3aTPYAHCHUS UJIN JOITYIHICHDBI OIIIMOKH B OIIpCACIICHUHA TTOHSATHI U,
HCITOJIb30BAaHUH MaTeMaTHISCKOM TEPMHUHOJIOTUH, YEPTEKAX, BbIKIAKAX, UCIIPABJICHHBIC
IMOCJIC HECKOJIBKHUX HABOJAAIINX BOIIPOCOB YUUTECIIA,

yLIeHI/IK HC CHpaBI/IJ'ICSI C HpI/IMCHeHI/IeM TCOpI/II/I B HOBOfI chyauI/m HpI/I BBITIOJTHCHHUHN
MPAKTUYECKOI0 3aJaHusl, HO BBIMOJIHIII 3a/1aHUsI 00S3aTEIbHOTO YPOBHS CIIOAKHOCTH T10
JIaHHOM TeMe;

IIpU 3HAHUHN TCOPCTUUCCKOTO MaTCpHralia BbISABIICHA HCAOCTATOYHAS C(bOpMI/IpOBaHHOCTB
YMCHI/Iﬁ 1 HAaBBIKOB.

Ommemka «2» cmasumcs 8 c1e0yIoumux Cayuanx:

HC PAaCKPBITO OCHOBHOC COACPIKAHUC y‘IGGHOFO Marepuajia,

o0OHapy>KeHO He3HaHME WJIM HETTIOHUMaHHe YUEHUKOM OoJblIeH nin Hanbosee BaKHOU
9acTH y4eOHOrO MaTepHaa,

JOIMYIICHBI OIIIMOKH B OIIpCACIICHUHA HOHHTHﬁ, IIpH UCII0JIb30BAaHNH MaTeMaTH4YeCKOM
TCPMUHOJIOTHUH, B pUCYHKAX, YCPTCIKAX NN Fpa(I)I/IKaX, B BBIKJIaJAKaX, KOTOPBIC HC
HCIPAaBJICHBI ITOCJIE€ HECKOJIBKUX HABOJAIIUX BOIIPOCOB YUUTEIIA

YUYCHUK O6HaPY)KPIH IMMOJIHOC HE3HAHUC U HCIIOHMMAHUEC NU3YyH4aCMOI'0 MaTCpuraia 1 HE
CMOT OTBE€TUTH HHU HAa OAWH M3 ITOCTAaBJICHHBIX BOIIPOCOB I10 U3Yy4Ya€MOMY MaT€puaiy.

OIIeHKa MUCBMEHHBIX KOHTPOJbHBIX paﬁoT oﬁyqamumxcﬂ.

Ommemka «5» cmasumces 8 c1e0yIOMUX Cayuanx:

paboTa BBIMOJIHEHA MTOTHOCTHIO.
B JIOTHYECKHX PACCYKIEHUSX U 000CHOBAHUSX HET MPOOEIOB U OIMHUOOK;

B PCHICHUHU HCT MATCMATHYCCKUX OIIMOOK (BOBMO)KHa OJHa HETOYHOCTD, OIIMCKA, HE
ABJIAOIIAACA CICACTBUEM HEC3HAHUA WJIWM HCIIOHUMAaHUA yqe6H0r0 MaTepHana);

Ommemka «4» cmaeumcea, eciu:

paboTa BBIMOJIHEHA TTOTHOCTHIO0, HO 00OOCHOBAHMSI IIATOB PEIICHUST HEJIOCTATOYHBI (€U
YMEHHUS 000CHOBBIBATh PACCYKJICHUS HE SIBISUIMCH CTICIIHAIBHBIM 0ObEKTOM MPOBEPKH);

JIONyIIIeHa OJlHa OIIMOKa WJIH JIBAa-TPH HEJA0YETa B BBIKJIA/IKAX, YepTeKaxX WK Ipadukax
(ecnu 3T BUIBI paOOTHI HE SABISUIUCH CIIEHUATBHBIM 00BEKTOM IPOBEPKH);

Ommemka «3» cmaeumcs, eciu:

JOMyIIeHbI 0oJiee OAHOM OMMOKH UK 0oJiee BYX- TPEX HEAOUYETOB B BBIKIAIKAX,
gepTekax win rpaduka, HO yJaIIuics BIaIeeT 00sS3aTeIbHBIMA YMEHUSMH 110
IIPOBEPSIEMON TEME.

Ommemka «2» cmaeumcs, eciu:



JOMYIICHBI CYINCCTBCHHBIC OH_II/I6KI/I, IIOKazaBIIMUEC, YTO yqamnﬁc;l HC BJIaACCT
00s13aTeIbHEIMH 3HAHUSIMH 10 HaHHOﬁ TEME B MOJTHOU MEPE;

paboTa nokasaiia MoJIHOe OTCYTCTBHUE Y y4Uallerocsi 00s13aTeNbHbIX 3HAHUM, YMEHUH 110
MIPOBEPSAEMON TeMe WJIM 3HAaYUTEIbHAs 4acTh Pa0OTHI BHINOJIHEHA HE CAMOCTOSATEBHO.

O0mas kiaaccupukanus omnodOOK.

[Tpu ouieHKe 3HAHMI, YMEHHIA M HABBIKOB OOYYAIOLIMXCS CIENYeT yYUTHIBATh Bce OMHOKHU (TpyObie 1
HerpyOble) U HET0UETHI.

I'pyObiMu cuuTarOTCH OIMOKH:

HC3HAHUC OMPCACIICHUA OCHOBHBIX HOHHTHﬁ, 3aKOHOB, ITpaBUJI, OCHOBHBIX IMOJIOKEHUH
TCOPHUHU, HC3HAHUC q)OpMy'J'I, O6H.I€HpI/IH$ITLIX CHMBOJIOB 0003HAYEHUH BCINYHMH, CAUMHUI
X UBMEPCHU,

HEe3HaHHME HAaMMEHOBAHUH €IMHUII U3MEPEHUS;

HCYMCHHC BBIACIIUTb B OTBETEC I'NTABHOC,

HEYMEHHE NTPUMEHSTh 3HAHUS, aITOPUTMBI JIJIsI PEILICHHS 3a/1a4;

HEYMEHHE JICNIaTh BHIBOJIBI U O0OOIICHHS,

HEYMEHHE YUTaTh U CTPOUTH TPaUKH;

HEYMEHHE T0JIb30BaThCS NMEPBOUCTOUHUKAMHU, YUCOHHUKOM U CIIPABOYHUKAMU;
MOTepst KOPHS WM COXPAaHEHHUE IIOCTOPOHHETO KOPHSI,

oTOpaceiBaHue 06€3 0OBSICHEHU OJTHOTO M3 HHX;

paBHO3HAYHBIC UM OLIHOKH;

BbBIYUCIINTCIIBHBIC OIHI/I6KI/I, €CJIN OHU HC SABJISIFOTCS OHHCKOﬁ;

JIOTUYECKHE OIINOKHU.

K Herpy0bIM ommékam ciielyeT OTHECTH:

® HETOYHOCTHh (POPMYIUPOBOK, ONIPEACTICHHM, TOHITHIA, TCOPU, BHI3BAaHHAS
HETIOJHOTOM 0XBaTa OCHOBHBIX TPU3HAKOB OINPEEIAEMOro MOHATHS WM 3aMEHOMN
OJHOTO - IBYX U3 3TUX IPU3HAKOB BTOPOCTENEHHBIMU;

® HETOYHOCTbH rpaduka;

e HepalMOoHAIBHBIA METOJ] PEUICHHS 3314 WIIK HEJOCTATOYHO IPOAYMAaHHBIN IIJIaH
oTBeTa (HapyllIeHUE JIOTHKH, TOJAMEHA OT/IEIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTETICHHBIMH);

e HepalHoHaJIbHbIE METObI PAOOTHI CO CIIPABOYHON U APYTOil IUTEPATyPOil;

e HEyMEHHE PelIaTh 3a/1auH, BBITIOJHATD 3a/1aHKs B 00IIeM BHIC.



Hepoueramm siBisitoTCs:
e HepalMOHAIbHBIC IPUEMBbl BEIYUCICHUN U PEOOpa3OBaHUIA;
e HeOpe)xXHOe BBINOJIHEHHE 3aIUCeH, YepTexeid, cxeM, rpadukoB.

OueHka NPOEeKTHOM 1eATEILHOCTH YUAIIUXCS

Kputepuii 1 poaykT (MaTepuaan3oBanHblii pe3yastat IIJ1Y) baJssl
§ 1.1 HoBuzHa. OpuruHaJIbHOCTh. Y HUKAJIbHOCTh 1-2
> A 1.2 | OnTuManpHOCTh (HaWIydllee COYeTaHne MapaMeTpoB MPOIYKTa) |
é S 1.3 DCTETUYHOCTh 1-2

MaxkcumajibHOE KOJINYeCTBO 0AJVIOB 5

Kputepwuii 2 IIpouecc (padoTa Mo BHINOJHEHUIO MPOEKTA)

2.1 AKTYaJIbHOCTb 1-2
2.2 | IlpobiemMHOCTH 1-2
2.3 CootBercTBUE TpeOOBaHUSIM 00bEeMa 1
2.4 | ComepxaTeapbHOCTh 1-3
2.5 | 3aBepuIeHHOCTb 1
% 2.6 | Haimune TBOpUE€CKOTO KOMIIOHEHTA B IPOIlecCe MPOEKTUpoBanus | 1-2
§ 2.7 | KoMMyHUKaTUBHOCTD (B IPYIIIOBOM ITPOEKTE) 1-2
S 2.8 CaMOCTOSITETEHOCTD 1-3
=
MaxkcumajibHOE KOJINYEeCTBO 0AJI0OB 16
Kpurepnii 3 KauecTBOo 0popmiieHnsi MmaTepuasa
§ 3.2 | Marepuan odopmiieH ¢ rpyObIMU HApYIICHUSIMHU TpeOOBaHHH
> . 3.3 Jlony1eHbl He3HAYUTEIbHBIC HAPYIIICHUS TPEOOBaHUI 1-2

é 3 3.4 | Marepuan opopmiIeH B COOTBETCTBHH C TPEOOBAHUSIMU 3-4

MaxkcumajbHOE KOJINYEeCTBO 0A/II0OB 4

Kpurepnuii 4 3amura npoexkrTa

4.1 KauectBo nokana (CHCTEMHOCTh, KOMITIO3UIIMOHHAS 1IEIOCTHOCTD, | 1-3
MOJIHOTA MPEJICTABICHUS MPOOIEMbl, KPATKOCTh, YETKOCTD,
SICHOCTh ()OPMYITUPOBOK)
4.2 OTBETHI Ha BOIPOCHI 1-3
. 4.3 JIMYHOCTHBIE IPOSBJICHUSI TOKJIATIMKA 1-2
E’ 4.4 | KynbTypa peun AOKIaAuuKa 1-2
<
S
g

=

MaxkcuMaibHOE KOJIHYEeCTBO 0AJVIOB 10

MaxkcumajbHOE KOJINYECTBO 0A/LUIOB 110 BCEM KPUTEPHUAM 35

ITepeBox 6a/1710B B OLIEHKY

85% ot MakcuManbHOU CyMMBbI 06au10B, 35-30 OamioB — «5»
70-85 %, 29-25 6amioB — «4»

50-70 %, 23-17 6aiioB — «3»

0-49 % - «2»




KpnTepnn H MOKAa3aTeJIN OLleHUBAHUS MCCJIET0BATEIbLCKOM JeATEeJIbHOCTH oﬁyqalomeroul

Kpurepnuii 1 YpoBeHb aKTYAJbHOCTH TEMBbI HCCJIC10BAHUSA BaJjuibl
- 1.1 AKTYaJIbHOCTh TEMBI HCCIIEIOBAHUSI HE JOKA3aHA 0
5 1.2 [IpuBeneHbI HETOCTATOYHO YO IUTEIbHBIC T0KA3aTEIbCTBA 1-2
5 AKTYyaJIbHOCTH TEMbI UCCIICIOBAHMS
§ 1.3 [IpuBeneHbI 10CTaTOUHO YOeAUTEIbHbBIE JOKA3aTeIbCTBA 34
é AKTYaJIbHOCTH TEMbI UCCIICOBAHMS
Kpurepmuii 2 KauecTBO cogep:xkanusi MccjieI0BAHUSA
2.1 COOTBETCTBHE COJEPKAHUSI HCCIICTOBAHUS €T0 TEME
2.1.1 | ConepxaHue UCCIEAOBAHMS HE COOTBETCTBYET 3asIBICHHOU 0
. TeMe
5 2.1.2 | CopepxaHue ucciiel0BaHUS HE B IIOJIHOM Mepe COOTBETCTBYeT | 1-2
§ 3asIBJICHHOU TE€MeE
g 2.1.3 | Coneprxanue ucciae0BaHMs B MOJHOW MEpPE COOTBETCTBYET 3-4
[?: 3asBJICHHOM TeMe
2.2 | JIorM4HOCTh U3JIOKEHHs MaTepHasa
2.2.1 | Marepuan U310K€H HE JJOTUYHO, HE CTPYKTYpPUPOBaH, 0
5 XA0THYEH
5 2.2.2 | HegoctatouHo cOOMIOAAETCS JIOTHYHOCTE U3JI0KEHUS 1-2
= MaTepuana
S 2.2.3 | MarepuaJ U3J105K€H B CTPOTOH JIOTHYECKOU 3-4
é MOCJIEIOBATEIILHOCTH
2.3 | KonmnuecTBO U pa3HooOpaszue HCTOUHUKOB HHGOpMAITUU
2.3.1 | OTcyTCcTBHE CIMCKA HCTOYHUKOB MH(GOPMAITHI 0
. 2.3.2 | Ucnonp30BaHbl OTHOTUITHBIE ICTOYHUKH HH(OpMAIHH 1
5 2.3.3 | Mcnonp30BaHO HE3HAYUTENIBHOE KOJTUYECTBO HCTOYHUKOB 2
§ uHpOpMALUU
S 2.3.4 | Ucnonb30BaHO 3HAYUTEIBHOE KOJMUECTBO Pa3HOOOPA3HBIX 3-4
é HMCTOYHHUKOB WH(MOPMAITIT
Kputepuii 3 KauecTB0o 0hopMiIeHHS HCCIIEI0BATENBCKOI0 MaTepHaJia
5 3.1 CootBercTBHE 0DOPMIICHHS TIPUHITHIM TPEOOBAHUSIM
5 3.1.1 | Marepuas odopMiIeH ¢ TpyObIMHU HAPYIICHUSIMHU TPeOOBAHUN 0
> 3.1.2 | JlonymieHbl HE3HAYUTENbHBIC HAPYIICHHs TpeOOBAaHUH 1-2
é A 3.1.3 | Marepuast 0pOpMIICH TOYHO B COOTBETCTBUU C TpeOOBaHUsAMU | 3-4
MakcuMaabHOE KOJTHYECTBO 0aJIOB 20

ITepeBox 6a/1710B B OLCHKY

85% ot MakcHMaIbHOU CyMMBI 0a/UT0B, 20-17 6amioB — «5»
70-85 %, 16-14 6ammoB — «4»

50-70 %, 13-10 GamaoB — «3»

0-49 % - «2»




