MyHununanabHoe 0101KeTHOe 001e00pa3oBaTeIbHOE YUpPeKIeHue
«Cpennss odmeodpa3zoBaTeabHas KoJAa Ne 4y

Paccmorpena Ha
3aceaHnuu
METOAHUYECKOI'O
coBeTa

IIporokom Ne 5
ot "26"mas 2023

CornacoBaHo [Tpunsra
3aMECTUTEIb MeIarOrHYeCKUM
/zm exropa 1o YBP COBETOM
f/' B. [TpoTokon Ne 8
C epeBaioBa or "26"max 2023
"26"mas 2023
OpueHko
Onbra
AnekceeBHa
PABOYAS ITPOTPAMMA

yueoHoro npeamera «['eomerpusi»
115t oOydaroruxest 10-11 xkmaccon

ba30BbIi1 ypoBeHb

H.n. EaCcKui

2023

/

\
oT

CKT

I/IKa3

y kffu_gzmr_ 2023’%

MoanucaHo L pOBDVI
noanucbio: ORMLLieHKQ

Onbra Anekc

BHa =

[ata: 2023.10 6 15 00: 2'5

+03'00'

%

b g,y
\Q, G
Lo,

_—YrBepx/fiaro

e 18807,

i

.A.OpuiieHKo




IHOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpus» 6a30BOTO ypOBHS Il O0YJAIOIIUXCS
10 —11 xmaccoB pa3zpaborana Ha ocHOBe (DeneparabHOrO rocyaapcTBEHHOTO 00pa30BaTEIbHOTO
CTaHAapTa CpeJHero oOmero oOpa3oBaHUs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TPEeOOBaHMH,
NPEABSIBISEMBIX K MaTeMAaTHUYECKOMY OOpa30BaHUIO, U TPAIUIMK POCCHICKOT0 00pa3oBaHUSI.
Peaﬂmaunﬂ IMporpamMmaI obecrieunBaeT OBJIAJICHUC KIIFOUE€BBIMHU KOMIICTCHIUAMU,
COCTaBJISIIOLMU OCHOBY [UIS CaMOpa3BUTHUSA M HENPEPHIBHOTO 00pa30BaHMUs, LEIOCTHOCTD
OOILEKYIBTYPHOT O, TMYHOCTHOTO M TO3HABATEIBHOTO PA3BUTHS JINYHOCTH 00yYarOIIMXCSL.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

Baxxnocth yueOHOro Kypca TeOMETpUM Ha YpOBHE CpeAHero ooiero oOpa3oBaHUS
0o0yCIIOBJIEHa MPAKTUUYECKONH 3HAYMMOCTBIO METANpPEIMETHBIX U MPEIMETHBIX pe3yJbTaToOB
00y4eHHsI TEOMETPUH B HANPABICHWU JIMYHOCTHOTO PA3BUTHS OO0yYaromuxcs, (GOpMHPOBAHUS
(YHKIMOHATIHPHONH MaTeMaTWYeCKOH TPAMOTHOCTH, HW3y4YEHHs IPYTUX YYeOHBIX JUCIHTUIMH.
Pa3BuTtne y oOyuaromuxcss NpaBUIBHBIX MPEACTABICHUN O CYIIHOCTH M MPOUCXOKIACHUU
FeOMETPUUYECKUX a0CTPaKLUW, COOTHOIIEHUU PEaIbHOTO U UJCAIbHOTO, XapaKTepe OTpaskeHus
MaTE€MaTHYECKOW HAyKOH SIBJICHUU U IIPOLIECCOB PEAIBHOIO MHUPA, MECTE T€OMETPUU B CUCTEME
HayK M pOJIM MaTeMaTHYeCKOTO MOJCIMPOBAHUS B HAaydyHOM IIO3HAHMM WM B MPAKTUKE
crocoOcTByeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YYAIIUXCS, a TakKe KauecTB
MBILUICHHSI, HEOOXOIUMBIX JJIsl a1allTallii B COBPEMEHHOM OOIIIECTBE.

I'eomerpust siBsieTcss OqHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHErO OOIIero
o0pa3oBaHMs, TaK KaK O0ECIeYMBAET BO3MOXKHOCTh M3YYEHHUsS KaK IUCHUIUIMH €CTECTBEHHO-
HAYYHOW HAaIPaBJICHHOCTH, TaK U TYMaHUTApHOM.

Jlormueckoe MbluieHue, (GopMupyemMoe HpU H3yYE€HUU OOYYaIOUIMMUCS MOHSATHIHBIX
OCHOB TEOMETPUU M TIOCTPOCHUHU MEMOYKH JIOTUYECKHX YTBEPXKACHUNH B XOJ€ PpEHICHUs
TeOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTaThb W OIPOBEPraTh THIIOTE3Bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl NPU PEIIEHUU 33Ja4 €CTECTBEHHO-HAyyHOro LHMKJIA, B YaCTHOCTH M3 Kypca
(107370478

YMeHue OpUEeHTUPOBAaThCS B NPOCTPAHCTBE MIPAET CYIIECTBEHHYIO pOJIb BO BCEX
o0nacTsx AesTeabHOCTH 4YenoBeka. OpueHTalus 4ejoBeKa BO BPEMEHU U IPOCTPAHCTBE —
HEO0OXOJMMOE YCJIOBHE €ro COLUAIbHOrO OBITHS, (opMa OTPAKEHHUS OKPYKAIOIIEro MHpa,
yCIIOBUE  YCHEIIHOTO TMO3HAaHUS M  aKTHUBHOIO  MpeoOpa3oBaHUS  JEHCTBUTEIBbHOCTH.
OmnepupoBaH#e MPOCTPAHCTBEHHBIMU 00pa3aMu 00BEINHSAET pa3Hble BUABI YIeOHOW U TPYIOBOK
NeSITEIbHOCTH, SBJSIETCS OJHUM M3 NMPO(ECCHOHANBHO BaXKHBIX KA4eCTB, IMOITOMY aKTyalbHa
3aa4a (OPMUPOBAHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUIHOCTU
00pa3HOTr0 MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TOJTIOTOBKE K MPaKTHYECKOU
JESTENIbHOCTH 110 MHOTHM HAIIPaBJICHUSM.

Lenb ocBoeHus mporpaMMel yaeOHOro Kypca «I'eomerpusi» Ha 6a30BOM ypoBHE 00y4YEHUs
— obmieoOpaszoBarenbHOE M OOIICKYIBTYPHOE pPa3BUTHE OOYYAIOMIMXCS dYepe3 oOecredcHue
BO3MOXXHOCTH NMPUOOPETEHUS U HCMOJIb30BAHUS CUCTEMATHYECKHX T'€OMETPUUYECKUX 3HAHUM U
neicTBUi, crienu(UUHBIX TEOMETPUU, BOZMOKHOCTH YCIIEIITHOTO MPOIOJIKEHHSI 00pa30BaHMUs IO
CTHEIHUATBHOCTSM, HE CBA3aHHBIM C MPUKIIATHBIM HCIIOIB30BAaHHEM T€OMETPHH.

[Iporpamma 1o reomeTpun Ha 0a30BOM ypOBHE IMpelHa3HAauYeHa g OOYYaroIIMXCs
CpeIHE! WIKOJIbI, HE HWCHBITHIBABIIMX 3HAYUTEIbHBIX 3aTPYJHEHHI HAa ypOBHE OCHOBHOTO



obmiero obpaszoBanus. Takum oOpa3om, oOyuaromuecss Ha 0a30BOM YPOBHE JOJIKHBI OCBOUTH
o0mIre MaTeMaTHYeCKUEe YMEHHsI, CBSA3aHHBIE CO CIEIU(PUKON T€OMETPHUH U HEOOXOAUMBIC IS
KHU3HU B COBpeMEHHOM o0miecTBe. Kpome 3T0oro, OHM UMEIOT BO3MOXKHOCTD U3YUUTh T€OMETPHIO
Oosee ri1yOOKO, €CIM B JAJIbHEUIIIEM BO3HHUKHET HEOOXOIUMOCTh B TEOMETPUUECKUX 3HAHUSIX B
npodeccuoHaNBbHON NesSTEIbHOCTH.

JlocTrxeHue eI OCBOCHUS POrpaMMbl 00€CIIeYHBACTCS PEIIEHHEM COOTBETCTBYIOIINX
3agad. [IpuopurteTHpIMU 3a1auaMu 0cBOeHHS Kypca «I eomeTpumn» Ha 6a3oBoMm ypoBHe B 10—11
KJIaccax SIBJISIOTCS:

. dbopMHupoBaHHE TPEACTABICHUS O TEOMETPUM KaK 4YacTH MHPOBOH KYyJIbTYpPHl U
OCO3HaHUE €€ B3aMMOCBSI3H C OKPYKAIOIIUM MUPOM,;

. dbopMHpOBaHHE TIPEACTABICHUS O MHOTOTPAaHHMKAX M TellaX BpamleHHss KaK o
BAKHEUINX MAaTEMaTUYECKUX MOJIEISAX, MO3BOJISIIOUIMX ONUCHIBATh U U3Yy4aTh Pa3HbIC SIBJICHUS
OKPY’KaIOILIEr0 MUPA;

. dbopMUpOBaHHE YMEHHUs pacro3HaBaTh Ha YEPTEkKaxX, MOJENSIX M B pPEaTbHOM MHpE
MHOT'OIPAHHUKH U TeJa BPAILLECHNUS;

. OBIIaJICHHME METOJaMH  pEIIeHUS 3a7ad Ha T[OCTPOCHUS Ha  H300paMeHHsIX
IPOCTPAHCTBEHHBIX (QUTYD;

. dbopMUpOBaHHE YMEHHUS OMNEPUPOBATH OCHOBHBIMU MOHSATHSIMH O MHOTOTPAaHHHUKAX W
Teax BpallleHUsI U UX OCHOBHBIMM CBOMCTBaMU;

. OBJIAJICHUE aJNTOPUTMAMH PEIICHHUs] OCHOBHBIX THIIOB 3aiad; (OPMHpPOBAHHE YMEHUS
IIPOBOJAMTH HECIIOXKHBIE JOKA3aTeNIbHbIE PAcCykJAECHUS B XOJI€ PELICHUS CTEPEOMETPHUYECKHX
3a/1a4 W 33J1a4 C IPAaKTUYECKUM COJICPKAHUEM;

o pa3BUTHE  HMHTEIUICKTYAJIBHBIX W  TBOPYECKHX  CHOCOOHOCTEH — 00y4arommxcs,
MI03HABATEJIbHOW aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHHUM, KpUTUYHOCTH MBIILJICHUS;

o ¢dopmupoBanre (YHKIIMOHAILHOW T'PaMOTHOCTH, DEJIEBAHTHOW T'EOMETPUHU: yMEHHUE
pacro3HaBaTh MPOSIBICHUS T'€OMETPHUUECKUX TOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B
pealbHBIX KU3HEHHBIX CUTYallUAX W MPH HU3YyYEHUU APYTUX yYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEN U 3aKOHOMEpHOCTEW, (hopMynHpoBaThb MX Ha S3bIKE N'€OMETPUU U CO3/1aBATh
F€OMETPUUYECKUE MOJIETH, NPUMEHATh OCBOCHHBIM I'€OMETPUUYECKHUH ammapar i pelieHus
MIPaKTUKO-OPUEHTUPOBAHHBIX 33]]a4, UHTEPIPETUPOBATH U OLIEHUBATH I1OJIYYEHHBIE PE3YyJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTBIO MPOTPAMMBI SBJISIETCSI BKIIOYEHHUE B KypC CTEPEOMETPUU
B Hayaje ero M3y4yeHus 3ajay, pELIAeMbIX Ha YPOBHE HWHTYUTUBHOIO TIO3HAHMS, U
orpeneNéHHBIM 00pa30M OpraHM30BaHHAs padOTa HAJ HUMH, YTO CIIOCOOCTBYIOT DPa3BHTHIO
JIOTUYECKOT0 M MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET MPOTEKAHUE WHTYUTUBHBIX
MIPOLIECCOB, MOTUBUPYET K AAJIbHEHUILIEMY U3YUEHUIO MIPEAMETA.

[Ipennourenne oTHAETCS HAIVIAIHO-KOHCTPYKTHUBHOMY METOJy OOy4YeHUs, TO €CThb
TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEIMETHO-IIPAKTUYECKON
JeATEeIbHOCTH. Pa3BUTHME NPOCTPAaHCTBEHHBIX MPEICTABICHUNA y y4allUXcsi B Kypce
CTEpEOMETPUU MPOBOIUTCS 3a CUET pEIIeHUs 3a]ad Ha CO3/IaHHe MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OIEPHPOBAHUE IMPOCTPAHCTBEHHBIMU oOpazamu. CozgaHue o0paza TPOBOAMTCS C
OTIOpPOl Ha HATJISITHOCTH, @ OTIEPHPOBAHNE 00PA30M — B YCIOBHUSAX OTBJIICUCHHS OT HATJISTHOCTH,
MBICJICHHOT'O U3MEHEHHUSI €r0 UCXOAHOTO COAEPIKAHMS.

OcHoBHBIE conepkaTenbHble JuHUM Kypca «l'eomerpunm» B 10-11 kujaccax:
«MHororpanHuKmN», «IIpsiMble U IIJIOCKOCTH B MPOCTpaHCTBE», «Tena BpameHus», «BekTops! n
KOOpJMHATHI B IPOCTPaHCTBE». POpMUPOBAHHE JJOTUYECKUX YMEHHUM pacipeensieTcs He TOJIbKO



[0 COJICPKATEIbHBIM JIMHHUSIM, HO M 1O rojaM oOOy4YeHHsl Ha YPOBHE CPEIHEro OOIIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMS, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJabTaTaM OCBOCHUS
paboueii mporpamMMmBbl, pacrpeieIEHHBIM 0 TOAaM 00y4YeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBl  OBJAJICHUE TICOMETPUYCCKHMMHU TOHATUSMH M HaBbIKAMH  OCYIIECTBIISUIOCH
MIOCJICIOBATEIbHO W IOCTYIMATENbHO, C COOJIIOJICHMEM IIPUHIIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATIHCH B OOIIYIO0 CHCTEMY I'€OMETPUICCKUX MPEICTABICHUN 00YJIarOIIXCs,
pacupsisi ¥ yriyoiisisi €€, o00pas3ysi IpOUHbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoautcs 2 yaca B Henento B 10 knacce u 1 yac B Hexento B 11
KJ1acce, BCero 3a JBa roga ooyuenus - 102 yueOHBIX daca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, MpocTpaHCcTBO. IlonATHE
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIIE/ICTBUS U3 HUX.

B3anmHOe pacnosnoxeHue NnpsMbIX B MPOCTPAHCTBE: MEPECEKAIOUIUECs, MapalieIbHbIE U
cKpeluBawmuecss npsamsie. llapamnenbHOCTh NpPAMBIX M IJIOCKOCTEH B MPOCTPAHCTBE:
NapaJulelbHbIE NIPSIMBbIE B IPOCTPAHCTBE; IAPALICIBHOCTh TPEX MNPSAMBIX; I1APATUIEIBHOCTD
OpsIMOM M IUIOCKOCTH. YIUIBI C COHAIpPaBJICHHBIMU CTOPOHAMH; YIojl MEXIy HpSIMbIMU B
npoctpaHctBe.  [lapamienbHOCTh  IUIOCKOCTEH:  MapajuielbHbIE  IUIOCKOCTH;  CBOMCTBa
napajuleNbHBIX TUIocKocTei. [IpocTeiire mpocTpaHcTBEHHbIE PUTYPHI Ha TIOCKOCTHU: TETPAdP,
KyO, mapajuieNienuIie]; MoCTPOSHUE CEYCHUH.

[lepneHaukynsipHOCTb OPSIMOM M IUIOCKOCTH: NEPIEHIUKYJISpPHBIE TpsSMbIE B
IIPOCTPAHCTBE, INPSIMBbIE IApAUICIBHBIE M IEPIECHIUKYISAPHBIE K INIOCKOCTH, IIpPU3HAK
NEePHEHANKYISIPHOCTH MPSAMON U IJIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHANKYISIPHON INIOCKOCTH.
VYriibl B IpOCTPaHCTBE: YIOJl MEKIY IPSIMOM U IJIOCKOCTBIO; IBYTPAHHBINA YIOJl, TMHEHHBIN yroi
JBYTpaHHOro yriya. [IeprneHauKynsp M HAaKJIOHHBIE: PACCTOSHME OT TOYKH IO IUIOCKOCTH,
paccTostHie OT MPSMOM JI0 TUIOCKOCTH, MPOEKIHUs (PUTypsl Ha TUIOCKOCTh. [lepreHanKyIsapHOCTb
IJIOCKOCTEM: MpU3HAK MNEPHEHAUKYJISPHOCTH ABYX IUIockocTteil. Teopema o  Tpéx
NEPHEHANKYIIAPAX.

MHoOrorpaHHuKu

[loHsiTHE MHOTrOrpaHHUKA, OCHOBHBIE JJIEMEHTbl MHOTOTPAaHHUKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKHU; Pa3BEPTKA MHOTrOrpaHHuKa. [Ipusma: n-yroiapHas npusma; rpaHu
Y OCHOBaHUS MPU3MBI; MIPsMasi U HaKJIOHHAsI IPU3MbL; OOKOBAs U MOJIHAS MOBEPXHOCTh MPU3MBIL.
[Tapannenenunen, npsMOYyroJibHbINA NapajuielienuIe] U ero cBoicrea. [lupamuaa: n-yroiapHas
NUpaMuja, TPaHU M OCHOBAaHUE NUPaMU[bl; OOKOBas M IOJIHAS IOBEPXHOCTb IMHUPaMUJBbI;
IpaBWIbHAs M YyCEU€HHas MNHMpaMuAa. OJIEMEHTBl IpU3Mbl W nuUpamuisl. [IpaBunbHbIC
MHOTOIPAHHUKHU: MOHATHE NPABUIBHOTO MHOTOIPAHHMKA; MPaBWJIbHAS MPU3Ma U IpaBUIbHAs
NUpaMUJa; paBUiIbHAsl TPEyroabHas MUpaMKIa U NpaBWIbHBIN TeTpasap; KyO. Ilpencrasienue
O IMpaBWIbHBIX MHOTOTPaHHMKAaX: OKTajap, JoJeKkadap u ukocadap. CedeHuss NpU3MBI U
NUpamMubl.

CuMMeTpust B NPOCTPAHCTBE: CUMMETPHUsSI OTHOCUTEIBHO TOYKH, INPSAMOM, IIOCKOCTH.
DneMEeHTbl CUMMETPUU B TUpaMujiax, Napaieienuneiax, IpaBuIbHbIX MHOTOTpaHHUKAX.

Brrunciienne 31eMEHTOB MHOTOTPAHHUKOB: p&Opa, muaroHanu, yribl. [lnomans 60koBoH
MOBEPXHOCTU M TOJIHOM MOBEPXHOCTU MPSAMON NPHU3MBbI, IUIONIA[b OCHOBAaHUM, TEOopema O
OOKOBOHM MOBEPXHOCTH NpsMON mpu3Mbl. [lnomans OGOKOBOI MOBEPXHOCTH M TMOBEPXHOCTHU
NPaBWIBHON MUPaMUIBI, TEOpeMa O IUIOMAIN yceuy€HHOH nupamuzabl. [loHstne 00 oOBEMe.
O0bEM upaMuIbl, IPU3MBIL.

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOLIAJIMHU IOBEPXHOCTEH,
00BEMaMu ITOJOOHBIX TE.



11 KJIACC

Tesa BpalieHus

[MunuHapuueckas MOBEPXHOCTh, O00pasyloliye UUIMHIPUYECKOH [MOBEPXHOCTH, OCh
HWIMHIPUYECKON moBepxHocTU. L{unuuap: ocHoBaHMs M OOKOBasi MOBEPXHOCTh, 0Opasyromias u
0Cb; IJIOLIAIb OOKOBOW U MOJHON MOBEPXHOCTH.

Konundeckasi TOBEpXHOCTh, OOpa3ylonue KOHHYECKOH TOBEPXHOCTH, OCh M BEpIIMHA
KOHUYECKOW moBepxHOcTH. KoHyc: ocHOBaHMe W BeplIMHa, o0Opa3ymoollas U OCh; IUIONIA]lb
OOKOBOM M TIOJNHOM MOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpasyloliue M BbICOTA; OCHOBaHUS U
O0KOBast TOBEPXHOCTb.

Cdepa m map: meHTp, paawyc, IUaMETp; IUIONIAab MOBEpXHOCTH cdephl. Blammuoe
pacmosnoxeHue chepsl U MIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; mioanb chepsl.

N300paxenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BEpTka nunmHapa u KoHyca.

KomOunanmu Ten BpaiieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OMHCAHHBIA OKOJIO
cdepsl; cdepa, BMcaHHAs B MHOTOTPAHHHUK, WU TEJIO BPAIICHUS.

[Tonsitue 06 o0béme. OcHOBHBIC CBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
IPsIMOYTOJIBHOTO Tapauienenuneaa u cieactsus u3 He€. OO0bEM nunmuHiapa, konyca. O0béM
nrapa ¥ 1iomajib cepsl.

[MomoOueie Tema B mpoctpancTBe. COOTHOMICHHWS MEXIY IUIOMIAASMU TOBEPXHOCTEH,
00BEMaMu TOAOOHBIX Tell.

Ceuenuss uunuHApa (MapajjieIbHO M MEPHeHIUKYISIPHO OCH), CEUeHHs KOHyca
(mapasienbHOE OCHOBAHUIO U MIPOXO/ISIIEE Yepe3 BEPIINHY ), CEUCHUS I1apa.

BekTopbl M KOOPAMHATHI B NPOCTPAHCTBE

Bekrop Ha miockoctu 1 B npocTpancTBe. CI0KeHHE U BBIUUTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha 4ucio. Pa3noxkeHwe BEKTOpa MO TpEM HEKOMIUIAHAPHBIM BekTopaM. lIpaBuio
napajuienenunena. Pemenue 3a1ay, CBA3aHHbIX ¢ IPUMEHEHUEM IIPABUII IEUCTBUI C BEKTOPAMH.
[IpsmoyronpHas cucrema koopauHar B npocrpaHcTBe. Koopaunatel Bektopa. Ilpocreiimme
33/1aud B KOOpJWHATaX. YTOJI MEXIy Bekropamu. CKajasipHOE€ NPOU3BEICHUE BEKTOPOB.
Bbiuucnenue yrioB Mexay OPsIMBIMM U IIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIA METOA IpPHU
PELICHUU T€OMETPUUECKUX 3a1au.



IIVTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNbTAaThl OCBOCHHS MPOrpamMMmbl ydeOHOro mpenmera «MaTemaThkay
XapaKTEePU3YIOTCS:

I'paxknanckoe BocnuTaHue:

c(OpPMUPOBAHHOCTBIO TPAXKIAAHCKOW TMO3MIMU OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOTO OOIIEeCcTBA, MPEACTaBICHUEM O MaTeMaTHYEeCKHX OCHOBaX
(GYHKIMOHUPOBAHUSL PA3JIMUHBIX CTPYKTYp, SBICHUM, NPOLEAYp TPaXIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJICHCTBOBATh C COLMAIHHBIMA WHCTHTYTAMH B
COOTBETCTBUH C UX (PYHKIHMSIMH U HA3HAYCHHEM.

I[IaTpuoTHyeckoe BOCIUTAHME:

c(OpMUPOBAHHOCTBHIO POCCUICKON I'paXKAaHCKOW MIEHTUYHOCTH, YBAXKEHUS K IPOILIOMY
M HACTOSIIEMY pOCCHUIMCKOW MAaTEMATHUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUAM
POCCHICKMX MAaT€MaTUKOB M POCCUMCKONM MATEMATHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO ATHUX
TOCTHKEHUH B IPYTUX HayKaX, TEXHOJIOTHUAX, chepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HAHHWEM JIyXOBHBIX ILIEHHOCTEH PpOCCHIICKOro Hapoaa; c(OpMHUPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHMS, STUYECKOTO MOBEICHUS, CBI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KCHUM HAyKU U JIEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIaJa B IOCTPOCHHE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHUe:

3CTETUYECKUM  OTHOLIEHHEM K MHpPY, BKIOYas  O3CTETUKY  MaTE€MaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEHICHUH, PpaCCYXKIACHHUM;, BOCIPUUMYHBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM pa3jMyHbIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHKE:

c(hOPpMUPOBAHHOCTBIO YMEHHUSA TPUMEHSATh MAaTeMaTHYEeCKHUE 3HAHWUA B HHTEpecax
3I0pOBOTO U Oe3omacHOro oOpas3a »XU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 30POBBIO
(3mopoBoe muTaHUEe, cOATaHCUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, PEryisipHas Quandeckas
AKTHUBHOCTb); (PU3MUYECKOT0 COBEPIICHCTBOBAHUS, MPHU 3aHITHUIX CIIOPTHUBHO-0310POBUTEIIBHON
JeSATEIbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYJOJIOOUS; MHTEPECOM K Pa3IMUHBIM
cdepam mpohecCHOHATBHON NIEATENHOCTH, CBI3aHHBIM C MAaTEMAaTHKOW U €€ TMPUIIOKEHUSIMH,
YMEHHEM COBEpIATh OCO3HAHHBIN BBIOOp Oyaymiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TIUJIaHbl, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4ecKoMy O0Opa3oBaHUIO U
caM000pa30BaHHI0 HAa TMPOTSHKEHUHM BCEW JKM3HHM, TOTOBHOCTBIO K aKTUBHOMY YYacTHUIO B
pELIEHUN IPAKTUYECKUX 33/1a4 MaTEMAaTUYECKON HAIIPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTHIO JKOJIIOTUYECKOM KYNbTYPhl, MOHUMAaHUEM BIMSHHUS COIHAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSIHUE NPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHUEM
r00aNbHOTO  XapakTepa  JKOJOTMYECKHX  IpoOJieM; OpHEeHTalue Ha  [PUMEHEHHE
MaTeMaTHUYECKUX 3HAHUMN JUIsl pelleHus 3ajad B 00JacTU OKpY’Karollel cpejibl, MIIaHUPOBaHUs
MIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPYKAIOLIEH Cpeibl.

LleHHOCTH HAYYHOI0 MO3HAHUA:



c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMaHUEM MaTeMaTHYeCKON HAayKH Kak Cepsl
YEJI0BEYECKOU EATEIbHOCTH, ATANlOB €€ Pa3BUTHs U 3HAYMMOCTH JUIsl PA3BUTHs LIMBUIIN3ALINY;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKW U MaTeMAaTUYECKOM KyJIbTYpOM KaK CPEICTBOM I1O3HAHUSA
MHpa; TOTOBHOCTBIO OCYLICCTBIATH IIPOEKTHYIO M HCCICAOBATEIbCKYIO IEATEIBHOCTD
WHJUBUyaJIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHHS MPOrpaMMbI ydeOHOro mnpeaMera «MaTemaThkay
XapaKTepU3yIOTCS  OBJAJECHHUEM  YHUBEPCAIbHBIMA  HO3HABAMENbHbIMU  OeliCmEUaMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU, — YHUBEPCAIbHOIMU — PeyIsAmUHbIMU
oelicmeusimu.

1) Vuusepcanvnvie nozmaeamenvnvie oeticmsus, obecneuusarom @opmuposarue 0a306blx
KOZHUMUBHBIX NPOYECco8 00y4arowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIoWe20 Mupd;
npuMeHeHue 102U4eCKUx, UCcie008amebCKux onepayull, yMeHui pabomams ¢ uHgopmayueti).
Ba3oBble joruveckue aeicTBUA:

o BBISIBJISITH W XapaKTEPU30BaTh CYIICCTBCHHBIC MPH3HAKA MAaTEMaTUYECKHX OOBEKTOB,
NOHSATUM, OTHOUICHUH MEXIy MOHATUSAMHU; (DOPMYyJIUPOBATH ONPEACICHUS  IOHSTHIA,
YCTaHABIIMBATh CYIIECTBCHHBI NpPH3HAK KIACCU(PUKAINUA, OCHOBAaHUSA sl 0000IeHUs u
CpaBHEHHS, KpUTEPUHU TIPOBOJIUMOTO aHAIIN3A;

o BOCIIPUHUMATh, (DOPMYITHpPOBATE M TPEOOPA3OBHIBATH CYKICHUS: YTBEPAUTCIHHBIC H
OTpHUIATEIIbHBIC, SIMHNYHBIC, YACTHBIC U OOIIUE; YCIIOBHEIC;

o BBISBJISITH MAaTEMATHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUUsS B (aKTax,
JMAHHBIX, HAOMIONCHUSIX W  YTBEPXKICHUAX;, TpeyiaraTb KPUTCPUU JUIS  BBISBIICHUS
3aKOHOMEPHOCTEH U MPOTUBOPECUHNH;

o JIeNIaTh BBIBOJBI C HWCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX W WHIYKTHBHBIX
YMO3aKIIOYCHUH, YMO3aKIIOUCHHUH 110 aHAJIOTHH;

o MIPOBOJMTH CAMOCTOSITEIILHO JOKA3aTeIbCTBA MATEMATHICCKUX YTBEPKICHUHN (TIPSIMBIC H
OT TPOTUBHOTO), BBICTPAMBATh APIyYMEHTAIMIO, NPUBOJUTH MPUMEPbl M KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

o BbIOMpaTh croco0 pemieHusl y4eOHOW 3amavyd (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HawbOoNee MOAXOMANMH C Y4ETOM CaMOCTOSITCIIBHO —BBIJICIICHHBIX
KpUTEPUEB).

Ba3oBble nccienoBaTebCcKue TeHCTBUS:

o UCIIOJIb30BaTh  BOMPOCHI  KaK  HCCIICIOBATCIIbCKHA ~ WHCTPYMEHT  IO3HAHUS;
(bopMyIIHpOBaTH BOMPOCHI, (PUKCUPYIOIINE POTHBOPEYHE, POOIeMy, YCTAHABIMBATh HCKOMOE
U JJaHHOE, ((OPMHUPOBAThH TUIIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINIO, MHCHUE;

o MPOBOJIUTh  CAMOCTOSITENIbHO — CIUIAHUPOBAaHHBIA  AKCIEPUMEHT, HCCIICAOBAaHUE TIO
YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBCKTa, SIBICHUS, IPOIIECCA, BBIIBICHUIO
3aBUCHUMOCTEH MKy 00bEKTaMH, IBJICHHUSIMHE, ITPOLIECCAMU;

o CaMOCTOSITEIILHO (POPMYIIMPOBATH OOOOIICHUS M BBIBOIBI 110 PE3yIbTaTaM MPOBEASHHOTO
HAOJIOICHUSI, NCCIICIOBAHUS, OI[CHUBATh JOCTOBEPHOCTH MOJIYYCHHBIX PE3yIbTaTOB, BBIBOJOB U
0000111eHMIT;

o MIPOTHO3MPOBATH BO3MOXKHOE PAa3BUTHUE MPOIIECCa, a TAKIKE BBIABUTATH MPEATIONIOKCHHS O
€r0 pPa3BUTHH B HOBBIX YCJIOBHSIX.



Pabora ¢ undopmanmei:

o BBISBJIATH Ae(PUIMTH HHPOPMAIUH, TaHHBIX, HEOOXOAMMBIX JJIsi OTBETAa HA BOIIPOC U IS
pelleHus 3a1a4u;

o BbIOMpaTh MHG(OpPMALMIO W3 HUCTOYHUKOB PA3IUYHBIX THUIOB, AaHAIU3UPOBATH,
CUCTEeMAaTU3UpPOBAaTh W HMHTEPHPETUPOBATh HMHPOPMAIMIO pa3IMYHBIX BHAOB #  GopM
MIPE/ICTABIICHHUS;

o CTPYKTypUpOBaTh  HH(pOpMAlMIO, MPEACTaBIATh €€ B pa3IMyHbIX  (opMmax,
WUTIOCTPUPOBATh IpapUuecKy;

o OLIEHUBATh HAAEKHOCTH HH(MOpMAIMM 1O CaMOCTOATENBHO C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvuvie KomMmyHukamueHwle Oelicmeus, obecneuusaom cQOpMUpPOBaAHHOCMb
COYUANBHBIX HABLIKOE 00YYAIOUWUXCA.

Oo0menue:

o BOCIPUHUMATH U (OPMYIUPOBATH CYKJIEHHUS B COOTBETCTBUHU C YCIOBUSMU U LEISIMH
OOIIeHUS; SICHO, TOYHO, TPAMOTHO BBHIpaXXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX W IMHCHMEHHBIX
TEKCTaX, JaBaTh IIOSCHEHUS [0 XOAYy peIICHHs 3a/Jadl, KOMMEHTHUPOBATH TOJYYCHHBIN
pe3ybTarT;

o B X0JIe OOCYX/ICHUS 33a[aBaTh BOIPOCHI IO CYHIECTBY OOCYXIaeMOW TEMBI, MPOOIIEMBI,
peliaeMoil 3a1a4ym, BBICKA3bIBaTh UJCH, HAICJICHHbIE HAa MOWCK PEIICHUS; COMOCTaBISATh CBOU
CYXKICHHS C CYKICHUSMHU JPYTMX YYaCTHHKOB JHMANiora, OOHAPYKUBATh Pa3IU4He W CXOACTBO
MO3UINH; B KOPPEKTHOU (hopMe (HOpMYITHPOBATH PA3HOTIIACHS, CBOU BO3PAKCHUS;

o MPEJCTABIATh PE3YJIbTAaThl PEHICHUS 3a/1a4d, SKCIIEPUMEHTA, MCCIEIOBAHMUsSA, MPOEKTA;
CaMOCTOSITCIIEHO ~ BBIOMPATh (QopMaT BBICTYIUICHUS C Yy4ETOM 3aJad TPE3CHTANUA U
O0COOCHHOCTEH ayAUTOPHH.

CoTpyaHnuecTBo:

o MOHUMATh U HCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHAWBUIYaTbHOU pabOTHl IpH
pelieHnr Y4YeOHBIX 3a/ay; NPUHUMATh Ilellb COBMECTHOM JEATEIbHOCTH, IJIAaHUPOBATH
OpTaHM3AINI0 COBMECTHOW pabOThI, pacnpeessiTh BUABI pabOT, JOrOBapUBATHCS, 00CYXKIATh
MPOIIECC B PEe3ybTaT padOThI; 0000IIaTh MHEHHUST HECKOJIBKHX JIFOJICH;

. y4acTBOBaTh B IPyHNOBBIX (hopmax paboThl (00CykaeHUsS, OOMEH MHEHUH, «MO3TOBbIE
HITYPMBD) U HHBIE); BBIINOJIHATH CBOK YacTh pabOThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C
IpYTMMH YI€HaMd KOMAaHJbl; OIIEHMBATh KAaueCTBO CBOEro BKJaga B OOMIMI MPOIYKT IO
KpuTepusaM, chopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvhvie pezynamuenwle Oeticmeus, o0Oecneuusarom @opMuposaHue CcMmblCl108bIX
VCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCHU.

Camoopranuszanms:

o COCTABIIAATH IUIAH, AITOPUTM PELICHHUS 3a7a4H, BEIOUPATH CIIOCO0 pEeIIeHHs ¢ yIETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapHAaHTHI PEHICHUI ¢ Y4ETOM HOBOM MH(OpMALIUU.

CaMOKOHTPOJIb:

o BJIa/I€Th HABbIKAMU MIO3HABATENbHOM peIeKCUU Kak OCO3HAHUSI COBEPIIAEMbIX ACHCTBHIA
U MBICIUTENbHBIX MPOIECCOB, HUX pe3ylbTaToOB; BIAJETh CHOCOOAMU CaMOIMPOBEPKHU,
CaMOKOHTPOJIS MPOLIECCa U pe3ybTaTa PelIeHUs MaTeMaTHIECKOM 3a/1auu;



. IIPEeIBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IIPU PELIEHUU 3a/ayd, BHOCHUTD
KOPPEKTHBBI B JAEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENILCTB, JAaHHBIX, HAH/IEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

o OLIEHUBATh COOTBETCTBME pe3yjbTaTa LEIM M YCIOBUSAM, OOBSICHATH HNPUYUHBI
JOCTYDKEHUSI MM HEJAOCTH)KEHHsI pe3yJbTaTOB JEATeNbHOCTH, HAXOAWUTh OUIMOKY, JaBaThb
OLICHKY ITPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbHI
10 KJIACC

OnepupoBaTh NOHATUSIMU: TOUYKA, MPsIMasi, IJIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHH U CIICJICTBHS U3 HUX MPHU PEIICHUHA T€OMETPUUCCKUX
3a7ad.

OnepupoBaTh TMOHATUAMH: MAPAUICTBHOCT, M MEPHEHIUKYISIPHOCTh TPSIMBIX U
IUIOCKOCTEH.

KnaccudumupoBars B3aMMHOE PacoIOKEHUE TPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTRE.

OnepupoBaTh TMOHSATUAMH: JBYIPAHHBIA YroJl, TpaHU JIBYIPaHHOTO yria, pedpo
JIBYTPAHHOTO yTJia; JUHEHHBIN YroJl ABYTPAHHOTO yTria; TpaaycHas Mepa ABYTPaHHOTO yTIJia.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BBITYKJIBIA W HEBBITYKJIbII MHOTOIPAHHUK,
3JIEMEHTHI MHOTOTPAaHHHUKA, MPAaBUJIbHBI MHOTOT'PaHHHK.

Pacnio3naBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (IMUpaMU[Ia; MPU3MA, MPSIMOYTOJbHBIN
napajuieNienunes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKH, BbIOMpas OCHOBAaHHMS Ui KjacCH(UKAIUU
(BBIMTYKJIBIE M HEBBIMYKJIbIE MHOTOTPAHHHUKHU; TPABUJIbHbIE MHOTOTPAHHUKH; TMpSMbIE U
HAKJIOHHBIC MPU3MBI, TTApaJUICICTTUTICIBI).

OrniepupoBaTh NOHATHAMU: CEKYIIas MJIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB.

OOBSICHATH IPUHIIMIIBI TOCTPOSHUS CEUCHUH, UCTIONb3Yys METO/I CIIEIOB.

CTpouTh CEUYCHHUS] MHOTOTPAHHUKOB METOJOM CJIC/IOB, BBITIOJHATH (BBIHOCHBIC) TUIOCKHE
YEepPTEKH U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemiats 3agaun Ha HAXOXKACHUE TEOMETPUUECKHUX BEJIMUMH 110 00pasiiamM Wil allrOpUTMaM,
MIPUMEHSS M3BECTHBIC AHAIMTHYECKUE METOAbI MPH PEIICHUHM CTaHAAPTHBIX MaTEMaTHYECKHX
3a/1a4 Ha BBIYMCIICHHE PACCTOSHUN MEXIy IBYMS TOYKaMH, OT TOYKU A0 MPSIMOH, OT TOYKHU IO
MJIOCKOCTH, MKy CKPEIIUBAIOIUMUCS MPSIMBIMHU.

Pemiats 3agaun Ha HAXOXKACHUE TEOMETPUUECKHUX BEJIMUMH 110 00pasiiamM Uil allrOpUTMaM,
MIPUMEHSS M3BECTHBIC AHAIMTHYECKHE METOAbI MPH PEIICHUHM CTaHAAPTHBIX MaTEMaTHYECKHX
3a/lad Ha BBIYUCIICHHE YIJIOB MEXIy CKPEUIMBAIOIIUMUCS MPSIMBIMU, MEXIYy MOpsIMOUA U
MJIOCKOCTBIO, MEX/TY TIJIOCKOCTSIMU, IBYTPAaHHBIX yTJIOB.

Brruucasate 00bEMBI U TIJIOMIAIN TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIPU3Ma, MUPAMHIA) C
NpUMEHEHHEM (OpPMYJI; BBIUUCISITH COOTHOIICHUS MEXKIy IUIOMAISIMH ITOBEPXHOCTEH,
00bEéMaMH 1MOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHSATHUSIMHU: CHMMETPHUS B TMPOCTPAHCTBE; IIEHTP, OCb U IUIOCKOCTh
CUMMETPUH; TIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekarp, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpefcTaBlIeHHYIO Ha YepTexax U PUCYHKaX.



[lpumensaTh reomerpuueckue (akThl Uil  PEHICHUS CTEPCOMETPUYECKHUX — 3ajad,
MPEITOJIATAOIINX HECKOJIBKO IIIaroB PEHICHUS, €CJIM YCJIOBUS TPUMEHEHUsS 3a/laHbl B SBHOU
dopme.

[IpuMeHsTh TpOCTEHIIME TMPOrPAMMHBIC CPEICTBA U AJICKTPOHHO-KOMMYHHKAIIHOHHBIE
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUCCKUX 3a]1au.

[lpuBoUTE TpPUMEpPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOJC U IKU3HH,
pacrno3HaBaTh IMPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHSTh TONyYEHHBIC 3HAHWS Ha MPAKTHKE: aHAJIM3UPOBATH pEAlIbHBIC CUTYallUd U
NPUMEHSITh  M3YYCHHBIC TOHATHS B  MPOLECCE TIOUCKAa PENICHUS  MaTeMaTHYeCKU
c(OpMYyJIUPOBAHHON TMPOOJIEMBI, MOJICIUPOBATH PEATbHBIC CUTYAIllMd HA S3BIKE TEOMETPHH,
UCCJICJIOBATh IMOCTPOSHHBIC MOJEIU C WCIOJB30BAHUEM T'€OMETPHUYSCKUX TOHATHHA U TEOpEM,
ammapara anreOpbl; peniath NPaKTUYCCKUE 33]1auu, CBSI3aHHBIC C HAXO0XKJICHHEM T'€OMETPHUECKUX
BEJIMYVH.

11 KJIACC

OnepupoBatb HOHATHAMMU: LWIMHAPUYECKas IIOBEPXHOCTH, obpazyromue
LWIMHAPUYECKOM MOBEPXHOCTH; IMIIMH/IP; KOHWYECKas MOBEPXHOCTb, 00pa3yroIne KOHMYECKON
MIOBEPXHOCTH, KOHYC; ChepruiecKasi HOBEPXHOCTb.

PacrioznaBath Tena BpameHus ([MIIUHAP, KOHYC, cdepa u map).

OOBACHATH CLIOCOOBI MTOJTYYSHMSI T BPALLCHHUS.

KitaccudunupoBars B3anMHOE pacIoyiokeHrue chephl U IITOCKOCTH.

OnepupoBaTh MOHATHAMU: MIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTA, BHICOTA CETMEHTA;
IIapOBOM CJI0HM, OCHOBaHME LIIAPOBOTO CJI0s1, BBICOTA ILIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbruucnare 00bEMBI U IUIOIIAAM MOBEPXHOCTEH Te BpallleHHUs,, FEOMETPUYECKUX TeN C
IpUMEHEHHEM (OopMyIL.

OmnepupoBarh MOHATUSMH: MHOTOTPAHHUK, BIUCAHHBIA B cepy M OMHCAHHBIA OKOJIO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHUK HIIM TEJIO BPALICHHUS.

BbIuucnare COOTHOIIEHUS MEX Ty MJIOLIAIIMU TIOBEPXHOCTEH U 00bEMaMHU MOIOOHBIX TEl.

N300paxkaTh n3ydaemble GUIYypbl OT PYKH M C IPUMEHEHHEM IPOCTBIX YEePTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX 00BbEMHBIX (QUIYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTh CEUECHHUs TeJl BpalleHUs.

W3BnekaTb, HHTEPIPETUPOBATh U MPE0OPa30BbIBATH HUH(OPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEeKaX U PUCYHKAX.

OmnepupoBaTh MOHATHEM BEKTODP B IPOCTPAHCTBE.

BbINONHATE 1EHCTBUS CII0KEHUST BEKTOPOB, BHIYUTAHHs BEKTOPOB U YMHOXKEHHSI BEKTOpa
Ha YKCII0, OOBSICHATH, KAKUMH CBOMCTBAMH OHH 00J1a/1a10T.

[IpuMeHATH MpaBWIIO NapAIIEIICIUIIEAA.

OmnepupoBaTh MOHATHUAMHU: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, Yrojl MEXIy BEKTOpaMH, CKalspHOE
IIPOM3BE/IEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBHI.

Haxoaute cyMMy BEKTOPOB M NMPOU3BEICHHE BEKTOPA Ha YHCIIO, YOI MEXy BEKTOPAMH,
CKaJIIPHOE TIPOM3BEICHHUE, PACKIIAIBIBAT BEKTOP 110 IBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKaPTOBON CHCTEME KOOPMHAT.



[IpuMeHATh TeOMEeTpUYECKHe (aKThl IS pEIICHHsS CTEPeOMETPUYECKUX  3ajad,
NPEOIarafouX HECKOJIBKO IIIarOB PEIICHUS, SCJIU YCIOBUS NMPUMEHEHHs 3aJaHbl B SIBHOU
dopme.

Pemiath mpocTeiiime reoMeTpuIecKue 3a1a4i Ha PUMEHEHUE BEKTOPHO-KOOPINHATHOTO
METOo/1a.

Pemath 3agaun Ha [OKa3aTeNbCTBO MATEMATHYCCKUX OTHOILICHHWH U HAaXOXICHUE
TCOMECTPHUICCKUX BCIWYHH I10 06pa311aM HJIN ajJIrOpUuT™MaM, NMpHUMCEHAA W3BCCTHBIC MCTOAbLI ITPU
pEeIIeHUH CTaHAAPTHBIX MATEMATHYECKUX 3a71a4.

[IpuMeHATh MPOCTEUIINE MPOTrPaMMHBIC CPEACTBA M DICKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI IIPH PEIICHUU CTEPEOMETPHUCCKUX 3a/1au.

[IpuBoguTe mHpUMEpPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B MPHUPOAEC M KHU3HH,
pacro3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHATh MOJyYCHHBbIC 3HAHHS Ha MPAKTHKE: aHAJIM3UPOBATh pPeajbHbIC CUTYallUd U
IMPUMCHATH HN3YUCHHBIC IIOHATUA B mnmponecce IIOUCKa PCIICHUA MaTeMaTHU4YCCKN
c(OpMYyJIUPOBAHHON MPOOJIEMBI, MOJICIUPOBATh PEATbHBIC CUTYAllMd HA S3BIKE TEOMETPHH,
UCCIICIOBATh MMOCTPOCHHBIC MOJICNIM C HCIIOJIb30BAHUEM T€OMETPUYCCKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHHUEM IeOMETPHUCCKHUX
BEJIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Konu4yectBo 4yacos
Ne HaumeHoBaHue pa3/ie/ioB U TeM JuexkTpoHHbIe (HU(pOBbIE)
Konrpoabusl | IlpakTHyecku
n/n NMPOrpamMMblI Bcero o0pa3oBaTeIbHBIE Pecypchl
e padoThbl e padoThbl
1 BBC/ICHHE B CTEPEOMETPHIO 10 https://resh.edu.ru/subject/17/10/
) [IpsiMble 1 TUIOCKOCTH B TPOCTPAHCTBE. 12 1 https://resh.edu.ru/subject/17/10/
[MapannenbHOCTh TPSMBIX M IIIOCKOCTEH
3 [eprieHAMKYIAPHOCTH MPSMBIX U 12 https://resh.edu.ru/subject/17/10/
IIJIOCKOCTEN
4 Vbl MexAy NpSIMBIMU U IJIOCKOCTSIMU 10 1 https://resh.edu.ru/subject/17/10/
5 MHOTOrpaHHHKH 11 1 https://resh.edu.ru/subject/17/10/
6 OGBEMBI MHOTOrPAHHHKOB 9 1 https://resh.edu.ru/subject/17/10/
7 [loBTOpEHHME: CEUeHHs, PACCTOSHHUS U YITIbI 4 1 https://resh.edu.ru/subject/17/10/
OBLIEE KOJIMYECTBO YACOB I10 68 5

I[TPOT'PAMME




11 KJIACC

KosmnuecTBo yacos
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHbIe (HU(pOBbIE)
Ne n/mm Kontpoubnsl | IIpakrnyeckn
NMPOrpaMmbl Bcero o0pa3oBaTejbHbIe pecypchl
e padoThbl e padoThbl
1 Tena Bpamenus 12 https://resh.edu.ru/subject/17/11/
) OGBEMBL Tl 5 1 https://resh.edu.ru/subject/17/11/
3 BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1 https://resh.edu.ru/subject/17/11/
4 [ToBTOpEHHME, 0000IICHNE, 7 1 https://resh.edu.ru/subject/17/11/
CUCTEeMAaTH3aIHsl 3HAaHHHA
OBUIEE KOJIMYECTBO YACOB I10 34 3

I[TPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOIO
IMPOIIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JUISI VAEHUKA

Marematuka: anreOpa ¥ Hayajga MaTeMaTUIeCKOro aHaiu3a, reomerpus. ['eomerpus,
10-11 xnaccel/ Atanacsa JI.C., Byty3os B.®., Kagomues C.b. u npyrue, AkunoHepHOe
obmectBo «M3narenscTBo «IIpocBenieHne

METOAUYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

Caaksn C. M., byry3oB B.®. I'eomerpus. [loypounsie pazpabotku. 10-11 kiaccsl.
Y4eOHoe mocoOue s 001eodpa3oBaTeNIbHBIX opranu3anuii. Mocksa: «IIpocserienney,

2017.
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