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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yue6HOTO Kypca «I'eomeTpus» 6a30BOTO YpOBHSI Il O0YJAIOIIUXCS
10 —11 kiaccoB pa3paboraHa Ha ocHOBe DelepajbHOr0 TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa CpeIHero oomero oOpa3oBaHMs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHMIA,
NPEIBSBISEMBIX K MaTEeMaTUYECKOMY OOpa30BaHUIO, M TPAIUIMA POCCHICKOTO OO0pa30BaHMS.
Peaﬂmaunﬂ IIporpamMmaI O6€CH€‘II/IB21€T OBJIAJICHUC KIIFOUE€BBIMHU KOMIICTCHIUAMU,
COCTABJISIIONIMMH OCHOBY JUUISl CAMOPA3BHUTHUSI M HEMPEPHIBHOTO OOpa30BaHMs, IEIOCTHOCTh
O6III€KYJII)TypHOFO, JIMYHOCTHOTI'O M IMTO3HABATCJIbHOI'O pa3BUTHA JIMYHOCTH 06yqa101111/1xcs1.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETpUHM Ha YpPOBHE CpEAHEro oOImero oOpa3oBaHHS
00yCIIOBJIEHa MPAKTUUYECKONH 3HAYMMOCTBIO METANpPEIMETHBIX U MPEIMETHBIX pe3ylbTaToOB
00y4eHHsI TEOMETPUH B HANPABICHUU JIMYHOCTHOTO PA3BUTHS OOyYaromuxcs, (GOPMHUPOBAHUS
(GYHKIIMOHATBHOW MaTeMaTHYeCKONH T'PaMOTHOCTH, M3Y4YEHHUS APYTrUX Y4eOHBIX TUCIUILIMH.
PazBurne y oOydarommxcs NpaBHIBHBIX NPEACTABICHUH O CYIIHOCTH M TIPOHMCXOXKICHUH
FeOMETPUUYECKUX a0CTpaKLUW, COOTHOIICHUU PEaIbHOTO U UJCAbHOTO, XapaKTepe OTpaskeHus
MaTE€MaTHYECKOW HAyKOM SIBJICHUU U IIPOLIECCOB PEAIBHOIO MHUPA, MECTE T€OMETPUU B CUCTEME
HAyK W pOJIK MAaTeMaTU4YeCKOr0 MOJEIMPOBAHUS B HAyYHOM I[O3HAHUM U B MPAKTHUKE
CHocoOCTBYeT (DOPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS YYAIIMXCS, a TakKe KadecTB
MBILUICHHSI, HEOOXOJUMBIX JJISl a1allTallii B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBsieTcss OqHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHEr0 OOIIero
o0Opa3oBaHMs, TaK Kak OOecreurnBaeT BO3MOXKHOCTh M3YUEHHS KaK AUCIMILIUH €CTECTBEHHO-
Hay4HOM HaIIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MblluieHue, (GopMupyemMoe HpU U3yYE€HUU OOYYaIOUIMMUCS MOHSATHIHBIX
OCHOB TEOMETPUU M TIOCTPOCHUHU LEMOYKH JIOTUYECKHX YTBEPXKACHUH B XOJ€ PpEHICHUs
FeOMETPUUYECKHUX 3aJlay, YMEHHUE BBIIBUTaTh U OMPOBEPraTh THUIMOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl TIPH PEIICHUH 3a7ad eCTECTBEHHO-HAYYHOTO LUK, B YaCTHOCTH M3 Kypca
(107370478

YMeHHne OpUEeHTHPOBATHCS B MPOCTPAHCTBE WIPAET CYHIECTBEHHYIO pOJb BO BCEX
o0rnacTsx AesTenbHOCTH dYenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHHU W MPOCTPAHCTBE —
HEOOXOIMMOE YCIIOBHE €ro COIMAJIbHOTO OBITHS, (hopMa OTpPaKEHUS OKPYKAIOIIETO MHUPA,
yCIIOBUE  YCHEHIHOTO TMO3HAaHUS M  aKTHUBHOIO  MpeoOpa3oBaHUS  JEHCTBUTEIBbHOCTH.
OmnepupoBaH#e MPOCTPAHCTBEHHBIMU 00pa3aMu 00BEINHSIET pa3Hbie BUABI YIeOHOW U TPYIOBOK
NESTENIbHOCTH, SBIISETCS OJAHUM U3 MPOPECCHOHATHHO BaXKHBIX KAaueCTB, MOSTOMY aKTyallbHa
3amada (OPMHUPOBAHUS y OOYUYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIILICHHUS KaK Pa3HOBHUIHOCTH
00pa3HOr0 MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TOJTIOTOBKE K MPaKTHYECKOU
JEeSITeILHOCTH IO MHOTHM HAIIPaBJICHUSM.

[lenb ocBoeHMs IporpaMmel yueOHOTO Kypca «I'eomeTpusi» Ha 6a30BOM ypoBHE 00yUeHUs
— obmieoOpaszoBarenbHOE M OOIICKYIBTYPHOE pPa3BUTHE OOYYarOMIMXCS dYepe3 oOecredcHue
BO3MOXXHOCTH NMPUOOPETEHUS U HCMOJIb30BAHUS CHUCTEMATHYECKMX T'€OMETPUYECKUX 3HAHUM U
NeMCTBUH, CrIeU(UIHBIX TEOMETPHH, BO3SMOXXHOCTH YCIICIITHOT'O MTPOJIOJDKEHHUS 00pa30BaHuUs 10
CHEIHMAIHOCTSIM, HE CBS3aHHBIM C MPUKJIAJHBIM HCIIOIb30BAHHUEM [€OMETPHH.

[Iporpamma 1o reomeTrpun Ha 0a30BOM YpOBHE MpeqHa3HAueHa ISl OOYYaromIuxcs
CpeIHEl WIKOJIbI, HE HUCHBITHIBABIIMX 3HAYUTEIbHBIX 3aTPYJHEHHI Ha YpOBHE OCHOBHOIO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YPOBHE JOJIKHBI OCBOUTH
o0mre MaTeMaTHu4ecKue YMEHHUs, CBA3aHHbIE CO CreUu(PHUKOil reOMeTprur U HEOOXOAUMBIE IS
KHU3HU B COBpeMEHHOM o0miecTBe. Kpome 3T0oro, OHM UMEIOT BO3MOXKHOCTD U3YUUTh T€OMETPHIO



Oosee ri1yOOKO, €CM B JAJIbHEUIIIEM BO3SHHUKHET HEOOXOIUMOCTh B TEOMETPUUECKUX 3HAHUSIX B
npodeccuoHaNbHON JeSTEIbHOCTH.

JlocTrxeHue eI OCBOCHUS MPOrpaMMbl 00€CIIeYHBACTCS PEIIEHHEM COOTBETCTBYIOIINX
3agad. [IpuopurteTHpIMU 3a1a9aMu 0cBOeHHS Kypca «I eomeTpumn» Ha 6a3oBom ypoBHe B 10—11
KJIaccax SIBJISIOTCS:
dbopMupoBaHUE TPEICTABICHUS O TEOMETPUU KaK YacTU MHUPOBOM KyIbTYyphl U OCO3HAHUE €&
B3aMMOCBSI3H C OKPYXKaIOIIUM MUPOM;
dbopMupoBaHUE TPEACTABICHUS O MHOTOTpAaHHUKAaX W TejaX BpALICHUS KaK O Ba)KHEHIIMX
MaTEeMaTHYECKUX MOJENSAX, IIO3BOJISIIOIIMX ONMCBHIBaTh W U3y4yaThb pas3HbIE  SBIICHUS
OKPY’KaIOILIEr0 MUPA;
dbopMupoBaHHEe yMEHHsS paclo3HaBaTh Ha dYepTekax, MOJEISIX M B peajbHOM MHUpPE
MHOTOTPaHHMKH U Te€Ja BPaIlCHHUS,;

OBJIQICHUE METOJAaMH PEHICHUs 3aJad Ha TOCTPOCHHS Ha M300paKCHUSX MPOCTPAHCTBEHHBIX
buryp;

dbopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TOHSATHUSMU O MHOTOTPaHHHKAX M Telax
BpallleHUsI U UX OCHOBHBIMH CBOMCTBaMU;

OBJIQ/ICHUE AITOPUTMAMH PEIICHUsI OCHOBHBIX THIIOB 33j1a4; (HOpMUPOBAaHHE YMEHHS TIPOBOIAHUTH
HECJIOKHBIE I0Ka3aTeIbHbIE PACCYKACHUS B XO/I€ PEIICHHS CTEPEOMETPUUECKUX 3a]1a4 U 3a7a4 C
IPAKTHYECKUM COJIEPKAHUEM;

pa3BUTHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH OOy4arommMXcCsi, MO3HABATEIBHOM
AKTHUBHOCTH, UCCIIEAOBATEIbCKUX YMEHHI, KpUTUYHOCTH MBIILJICHUS;

dopmupoBaHue  (YHKIMOHANBHOM  TPaMOTHOCTH, PEJIEBAHTHOW  TIEOMETPUM:  YMEHHUE
pacno3HaBaTh MPOSBICHHUS TE€OMETPUYECKUX IOHITHM, OOBEKTOB U 3aKOHOMEPHOCTEW B
peaNbHBIX KU3HEHHBIX CUTYallUAX W MPH HU3yYEHUU APYTUX yYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEN U 3aKOHOMEpHOCTEW, (hopMynHpoBaThb MX Ha SA3bIKE N'€OMETPUU U CO3/1aBATh
F€OMETPUUYECKUE MOJIETM, NPUMEHATh OCBOCHHBIM T'€OMETPUYECKUU ammapar Uisl peleHus
IPAKTUKO-OPUEHTUPOBAHHBIX 33/]1a4, UHTEPIIPETUPOBATh U OLICHUBATD [1OJIyUE€HHbIE PE3YJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SBJISIETCSI BKIIOYEHHUE B KypC CTEPEOMETPUU
B Hayaje ero M3y4yeHus 3ajady, pELIAeMbIX Ha YPOBHE HWHTYUTUBHOIO TIO3HAHMS, U
onpenenéHHbIM 00pa3oM OpraHM30BaHHAs paboTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOI0 W IPOCTPAHCTBEHHOIO MBIIUIEHUS, CTUMYJHUPYET IPOTEKAHWE WHTYUTUBHBIX
MIPOLIECCOB, MOTUBUPYET K AAJIbHEHNILIEMY U3YUEHUIO MTPEAMETA.

[Ipennourenne oTHAETCS HAIVIAIHO-KOHCTPYKTUBHOMY METOJy OOy4YeHUs, TO €CThb
TEOPETHYECKUE 3HAHUS HMMEIOT B CBOEM OCHOBE YYBCTBEHHOCTh MPEAMETHO-IIPAKTHYECKOU
JeSATeNIbHOCTH. Pa3BUTHE NpPOCTPAaHCTBEHHBIX IMPEACTABICHUN Yy ywammxcsi B Kypce
CTEpEeOMETPHUU MPOBOIUTCS 3a CUET pEIIeHUs 3aad Ha CO3/IaHHe MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OIEPHPOBAHUE MPOCTPAHCTBEHHBIMU oOOpazamu. CozgaHue o0paza TMPOBOAMTCS C
OTOPOY Ha HATJSAHOCTh, @ ONIEPUPOBAHKUE 00PA30M — B YCJIOBUAX OTBJICUEHHUS OT HATJISTHOCTH,
MBICJIEHHOT'O U3MEHEHHUS €r0 UCXOAHOI0 COJIEPIKaHNUS.

OcHoBHBIE conepkaTenbHble JuHUM Kypca «l'eomerpunm» B 10-11 kujaccax:
«MHororpanHuKmn», «IIpsiMble U IIJIOCKOCTH B MPOCTpaHCTBE», «Tena BpameHus», «BekTops! n
KOOPJIMHATHI B IPOCTPaHCTBE». PDOPMHUPOBAHUE JJOTUUECKUX YMEHUN pacipeieisieTcs HE TOJIbKO
MO COACpKaTeIbHBIM JIMHUSM, HO WU MO rojJaM OOy4YeHHUsT Ha YPOBHE CpeaHEero oOIIero
o0OpazoBaHwUsl.

Conepxanne 00pa3oBaHHSA, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMMBbl, pacipeeIEHHBIM 110 T01aM 00y4eHHUsI, CTPYKTYPUPOBAHO TaKUM 00Pa3oM,
yTOOBl ~ OBJAQJEHHE TIEOMETPUYECKMMHM  MOHATUAMHU M  HaBbIKAMHM  OCYILECTBIISJIOCH
MOCNE0BATEIbHO M MOCTYHAaTeNbHO, C COOJIIOJIGHUEM MPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKITIOYAJINCH B OOIIYIO CHCTEMY T'€OMETPUYECKHX MPEACTABICHUN 00yJYaromuXxcs,
pacuupsis ¥ yrayOossis e€, 00pa3ys IpOYHbIE MHOXKECTBEHHBIE CBSI3U.
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MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenne reomerpun otBoauTcs 2 yaca B Henento B 10 kiacce u 1 yac B Hemeno B 11
KJ1acce, BCero 3a JBa roga ooyuenus - 102 yueOHBIX daca.

COJEPKAHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsiMble ¥ VIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, MpocTpaHCcTBO. IloHATHE
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3aumHOe pacrnosnoskeHue ImpsMbIX B IIPOCTPAHCTBE: IEPECEKAIOIINECS, apaJUICIbHbIE U
CKpemuBampomuecss npsamsle. llapamnenbHOCTs NPAMBIX M INIOCKOCTEHM B IPOCTPAHCTBE:
napajuleJbHble IPsMbIE B IPOCTPAHCTBE; IApPAJICIIBHOCTh TPEX NPSAMBIX; MapalieIbHOCThb
OpsIMOM M IUIOCKOCTH. YIJIBI C COHAIpPaBJIEHHBIMU CTOPOHAMH; YIojl MEXIy HpSIMbIMU B
npoctpancTBe.  llapamienpbHOCTh  IUIOCKOCTEH:  MapajuleNbHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleJbHBIX TUIocKocTel. [IpocTeiine mpocTpaHcTBEHHbIE PUIYpPBI Ha INIOCKOCTHU: TETPAdAP,
KyO, mapajuienenues; NoCTpOeHUe CeYeHUH.

[lepneHaukynsipHOCTb ~ OPSIMOM M IUIOCKOCTH: HEPIEHIUKYJISpPHBIE TpsSMbIE B
IIPOCTPAHCTBE, MpsAMbIE NapauIeIbHBIE M MNEPHEHIUKYJSIPHbIE K IUIOCKOCTH, IIPHU3HAK
NEPHEHAUKYISAPHOCTH NPAMOU U INIOCKOCTH, TEOPEMA O IIPSAMOM NEPHEHANKYIISIPHON INIOCKOCTH.
VYTIIbl B IPOCTPAHCTBE: YTOJI MEXKIY NPSAMOM U IUIOCKOCTBIO; JABYTPAHHbBIN yroJl, TMHEWHBIN yroJl
JBYTpaHHOro yria. [IeprneHauKysnsp M HAaKJIOHHBIE: PACCTOSHME OT TOYKH J0 IUIOCKOCTH,
paccTosiHUe OT MPSAMON 10 MJIOCKOCTH, MPOEKLUs (PUTyphbl Ha TIOCKOCTh. IlepneHIuKyaspHOCTb
IUIOCKOCTEW: IpPU3HAK MNEPHEHAUKYJSIPHOCTH ABYX IUIOckocTel. Teopema o0  Tpéx
NEPIICHIUKYJIIApaXx.

MHoOrorpaHHuKHu

[TonsiTue MHOrOrpaHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTIOIDAHHHUKA, BBIIIYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronbHas npusma; rpaHu
U OCHOBAHHUS MPU3MBI; MIPsIMasi U HaKJIOHHAs! IPU3MbI; OOKOBAasi ¥ MOJIHAS IOBEPXHOCTh IPU3MBIL.
[Tapannenenunen, npsMOYyroJibHbIA NapajuielienuIe] U ero cBoictea. [lupamuaa: n-yroiapHas
nupamMmzia, TpaHW W OCHOBAaHHME NUpPaMU/bl, OOKOBas M IMOJHAs IMOBEPXHOCTb MHUPAMM[BL;
IpaBWIbHAas M yceu€HHas MNHpaMyAa. OJIEMEHTbl MpU3Mbl W nHUpaMuibl. l[IpaBuibHbIE
MHOTOTPaHHMKU: IOHSITHE MPABUIBHOIO MHOTIOIDAaHHUKA; MpaBUjIbHAs IpHU3Ma U IPABUIIbHAS
NUpaMKJa; MpaBUiIbHAasl TPEYrojabHas MUpaMKIa U NpaBWIbHBIN TeTpasap; KyO. Ilpencrasienue
O IMpPaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’Ap, JoaeKkadap u ukocasap. CedeHus] HNpU3MBI U
UPAMU/IBL.

CuMMeTpHst B NPOCTPAHCTBE: CUMMETPHUsSI OTHOCUTEIBHO TOYKH, INPSAMOM, IIOCKOCTH.
DneMEeHTbl CUMMETPUU B TUpaMuiax, Napaieienurneiax, IpaBuIbHbIX MHOTOTPaHHUKAX.

Bbruncnenue 31eMEHTOB MHOTOTPAHHUKOB: péOpa, 1uaroHanu, yrisl. [Inomans 60xkoBoi
IIOBEPXHOCTU M IIOJIHOM ITOBEPXHOCTH MPSAMOM NPU3MBI, IUIOLIAJb OCHOBAaHHM, TEOpeMa O
OOKOBOW IMOBEPXHOCTH MpsAMON mpu3Msbl. [lnomans GOKOBOM MOBEPXHOCTH U IMOBEPXHOCTU
NPaBUIBHON MUPaMUIBI, TEOpeMa O IUIOMAAN yceuy€HHON nupamuzabl. [lonstne 00 oOBEMe.
O0BEM nupaMubl, MIPU3MBI.

[MomoOueie Tenma B mpoctpaHcTBe. COOTHOWMICHHS MEXIY IUIOMIAASMUA TOBEPXHOCTEH,
00BEMaMHU ITOJO0HBIX TE.

11 KJIACC



Tesa BpameHust

Hunuuaapudeckass TOBEPXHOCTh, OOpa3ymOIIUE IMIIMHIPUYECKON TMOBEPXHOCTH, OCh
HWIMHIPUYECKON nmoBepxHocTU. L{unmuap: ocHoBaHMs M OOKOBasi MOBEPXHOCTh, 0Opasytomias u
OCh; TUIOIAAh OOKOBOMW U MTOJIHOW MTOBEPXHOCTH.

Konuueckasi moBepXHOCTb, 00pa3yrolre KOHUYECKON IMOBEPXHOCTH, OCb M BEpIIHMHA
KOHUYECKOW ToBepxHOCTH. KoHyc: OocHOBaHME W BepIIMHA, OOpa3yrolias M OCh; IUJIOMIAIb
OOKOBOM M TIOJNHOM MOBEPXHOCTH. Y CEUYEHHBI KOHYC: OOpasylollue M BbICOTA; OCHOBaHUS U
0O0KOBast TOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, IuUaMeTp; IUIOHIaab MoBepXHOCTH cdepbl. Bzaummuoe
pacnoioxkeHue cepsl U MIIOCKOCTH; KacaTellbHas TUIOCKOCTh K cdepe; IIomanb chepsl.

N300paxenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BEpTka nuamHapa u KoHyca.

KomOunanmu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OMHCAHHBIA OKOJIO
ctepsl; chepa, BOUcaHHAs B MHOTOTPAaHHUK, WJIU TEJIO BPAIICHHUS.

[Tonsitue 06 o0béMe. OcHOBHBIE CBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
IPsIMOYTOJIBHOTO Tapajienenuneaa u ciueactsus u3 He€. O0bEM nunmuHiapa, konyca. O0béM
nrapa ¥ riomasis cepsl.

[Tonobupie Tena B mpocTpaHcTBe. COOTHOIICHHUS MEXIY IUIOIMIAISIMU TOBEPXHOCTEH,
00BbEMaMH OTOOHBIX TEJL.

Ceuenuss umnuHApa (MapajjieIbHO M NEPHEHIUKYISIPHO OCH), CEUeHHs KOHyca
(mapasienbHOEe OCHOBAHUIO U MIPOXOJISIIEE YEpe3 BEPIINHY ), CEUCHUS I1apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miiockocTy U B mpocTpancTBe. CI0KeHHE U BRIUMTAHUE BEKTOPOB. Y MHOXKEHUE
BeKTOpa Ha uyucio. PasnoxeHue BekTopa MO TPEM HEKOMIUIAaHApHBIM BekTopam. IIpaBuiio
napajuienenunesaa. Pemenue 3anay, CBA3aHHBIX ¢ MPUMEHEHHEM TIPABUIT IEUCTBUI C BEKTOPAMH.
[IpssmoyronbHas cucrema KoopauHart B mpocTpaHcTBe. Koopaunatsl Bektopa. lIpocrelimue
3a/1aud B KOOpJWHATaX. YTOJI MEXIy BekTropamu. CKajasipHOE€ NPOU3BEICHUE BEKTOPOB.
Briuucnenue yrioB Mexay OpsIMBIMM U IIOCKOCTSAMHU. KoOpAMHATHO-BEKTOPHBIA METOA IpPHU
pelIeHUuU TEOMETPUUYECKUX 3a/1ad.

IIVTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS MPOrpamMMmbl ydeOHOro mpenmera «MaTemaThkay
XapaKTEePU3YIOTCA:

I'paxxnanckoe BocnnuTaHue:

Cc(OPMUPOBAHHOCTBIO TPAKIAHCKOW TO3HMIIMH OOYYaroMerocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCHIMCKOTO OOIIEeCcTBA, MPEACTaBICHUEM O MaTeMaTHYEeCKHX OCHOBaX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJIEHUH, NpOLEAYyp TIpakJaHCKOIO o0OIecTBa
(BBIOOPBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJICHCTBOBATH C COLMAIbHBIMU WHCTHUTYTaMH B
COOTBETCTBUH C UX QYHKUMSIMHU U HA3HAYEHHUEM.

I[IaTpuoTHyeckoe BOCIUTAHME:

c(OpMUPOBAHHOCTBHIO POCCUICKON I'paXKAaHCKOW MIEHTUYHOCTH, YBAXKEHUS K IPOILIOMY
U HACTOSILIEMY POCCUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHUSIM
POCCHUICKHX MAaTEMaTUKOB M POCCUHMCKONM MATEMATHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO ATHUX
TOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTHUAX, chepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHHEM JIyXOBHBIX IIEHHOCTEH POCCHIICKOrO Hapoaa; c(HOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3THYECKOIO IOBEICHHUS, CBI3aHHOIO C NMPAKTUYECKUM IIPUMEHEHUEM



JOCTH>KEHU HAyKU U JIEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMYMUBOTO OYAYIIETO.

JcTeTnUecKoe BOCIUTAHNE:

3CTCTUYCCKUM OTHOUICHHUECM K MI/Ipy, BKJIFO4Yas BCTGTI/IKy MAaTECMATHUYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEHICHUH, PpaCCYXKIACHHI;,; BOCIPUUMYHBOCTHIO K
MAaTEMATHUYCCKUM ACIICKTaM pa3JII/I‘-IHI)IX BHUI0OB I/ICKyCCTBa.

dusnyeckoe BoCNUTAHHUE:

C(l)OpMI/IpOBaHHOCTI)IO YMGHI/IFI HpI/IMeHFITB MAaTEMAaTU4YCCKHUEC 3HAHUA B I/IHTepecax
3I0pOBOTO U Oe3omacHOro oOpas3a »XU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHME, cOaTaHCUPOBAHHBIM PEXKUM 3aHATUH M OTAbIXA, PEryJsipHas Quandeckas
AKTHBHOCTb); (PU3MUYECKOTO0 COBEPIICHCTBOBAHUS, NMPHU 3aHATHIX CIIOPTHBHO-03JI0POBUTEIIBHON
eI TEILHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBHO K pr,[[y, OCO3HAHHUEM LICHHOCTH prZ[OJIIO6I/I$[; I/IHTGPGCOM K pa3JII/I‘~IHBIM
chepam npodeccHOHALHON JIeITEIbHOCTH, CBSA3aHHBIM C MAaTEeMaTUKOW M €€ MPHIOKCHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymieit mpodeccuu u peann30BbIBaTh COOCTBEHHBIC
JKU3HEHHBIC TIUJIaHbl, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM006pa30BaHmo Ha HpOT?DKGHI/II/I BCGfI KHN3HHU, T'OTOBHOCTBIO K aKTI/IBHOMy yT-IaCTI/IIO B
pelIeHUH MPAKTUYECKUX 3a/1a4 MAaTEMAaTUUYE€CKON HaNpaBICHHOCTH.

IKo0rn4ecKoe BOCIUTAHNE:

c(OpPMUPOBAHHOCTBIO JKOJIIOTUYECKOM KYNIbTYPhl, MOHUMAaHUEM BIMSHHUS COIHAIBLHO-
SKOHOMHMYECKHX IPOLECCOB HA COCTOSIHHE NPUPOJHOW M COLMAIBHOM Cpeabl, OCO3HAHUEM
rI00abHOTO  XapakTepa JKOJIOTHYECKUX  IMpOoOJieM; OpHEHTAIlMei Ha  NPUMCHCHHE
MaTeMaTHUYECKUX 3HAHUMN JUIsl pelleHus 3ajad B 00JacTU OKpY’Karollel cpejibl, MIIaHUPOBaHUs
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPYKAIOLIEH Cpeibl.

LeHHOCTH HAYYHOT0 MO3HAHUA:

c(OpPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMaHUEM MAaTeMaTHYeCKON HAayKH Kak Cepsl
YEJIOBEYECKON AEATENbHOCTH, TANOB €€ Pa3BUTHS U 3HAYUMOCTH ISl Pa3BUTHUS I[TUBUIIM3ALINMY;
OBJIAACHUEM A3BIKOM MATCMATUKU H MaTeMaTHQGCKOfI Ky.HBTypOfI KakK CpeZ[CTBOM IIO3HAHUA
MHpa; TOTOBHOCTBIO OCYIIECTBJISATh IHPOEKTHYHO M HCCIEAOBATEIbCKYIO JI€ATEIbHOCTh
I/IHZ[I/IBI/II[yaJII)HO U B prrIHe.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yIbTaThl OCBOSHUS MTPOrPaMMbI yaeOHOTO TIpeaMeTa «MaTeMaTHKay
XapaKTEPU3YIOTCS ~ OBJAQJICHUEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OClCMBUsMU,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCANbHOIMU — De2yIAMUSHbLMU
oelicmeusimu.

1) Vhusepcanvnvie noznasamenwvusie oeticmsus, obecneuusarom ghopmuposanue 6a306bix
KOZHUMUBHBIX NPOYECCO8 00VUaArOWuUxXcs (0C8OeHUEe MemOo008 NO3HAHUS OKPYICAIOWe20 MUpd,
npuMeHeHue 102U4eCKUx, UCCcie008amebCKux onepayull, yMeHut pabomams ¢ uHgopmayueti).

Ba3oBble joruveckne aeicTBUA:

BBISIBIISITH M XapPaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKH MAaTEMAaTUYCCKHX OOBEKTOB, MOHSTHIA,
OTHOIICHUNA MEXKIY NOHATHAMH, (OPMYJIUPOBATH OINpPEACICHUS TIOHSATHI; YCTaHABIMNBATH
CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMH, OCHOBAHUS JIJIsi 00OOIIEHHSI U CPAaBHCHHS, KPUTEPUU
MIPOBOIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (OPMYIUPOBATH U MPEOOPa3OBBIBATH CYXKICHHS: YTBEPAHTEIbHBIC U
OTPHIIATEIIbHBIC, CTUHIUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIC;



BBISIBIISITh MAaTEMATHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTHBOPEUHS B (paKTax, TaHHBIX,
HaOJIIOACHUSAX M YTBEPXKACHUAX; IpeAsiaraTh KPUTEPUM JJs BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMIL;
JieNaTh BBIBOJBI C MCIIOJB30BAaHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKIIOYCHUH, YMO3aKIIOYCHHUH 110 aHAJIOTHH;
IPOBOJUTH CaMOCTOSTEIBHO JIOKA3aTEIIbCTBA MATEMAaTHUECKUX YTBEPXKICHHWH (NpSMbIE U OT
IPOTUBHOIO), BBICTpAaUBaTh apryMEHTAllUI0, IMPUBOIUTH IPUMEPbl U  KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHUS U BBIBOJIBI,
BbIOMpaTh crnoco0 pelieHus y4yeOHOW 3a/jaduu (CpaBHUBAThb HECKOJIBKO BapHaHTOB pEILEHUS,
BbIOMpATh HanboJIee NOAXOAAIIMH C Y4ETOM CaMOCTOATENIBHO BBIACICHHBIX KPUTEPUEB).

Ba3oBble ucciegoBaTebcKue 1elCTBUS:
UCTIOJIB30BaTh BOIPOCHl KaK HCCIICAOBATENLCKUNH HHCTPYMEHT MO3HAHUS; (OPMYIHPOBATH
BOIPOCHI, (UKCUPYIOIIME NPOTUBOpEUYHEe, NpoOJIeMy, yCTaHABIMBAaTh HCKOMOE U JAHHOE,
(dbopMHpOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;
IPOBOJUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, MCCIIECIOBAHNUE TI0 YCTAHOBJICHHUIO
0COOEHHOCTEH MareMaTH4YecKoro OOBbEeKTa, SIBJICHMS, IpOLecca, BBIABICHUIO 3aBUCHUMOCTEH
MEXIY 00BEKTaMH, SIBICHUSIMH, TIPOIIECCaMH;
CaMOCTOATENbHO (OPMYIHPOBAaTh OOOOMIEHMS W BBIBOABI IO pe3yJbTaTaM MpPOBEAEHHOTO
HaOJII0ICHUS, UCCIIEI0OBaHMs], OLEHUBATh JIOCTOBEPHOCTh IOJIyY€HHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000111eHMIT;
IIPOTHO3MPOBATH BO3MOXHOE pa3BUTHE IMPOIECCa, a TAK)KE BBIIBUTATH MPEAIOJIOKEHHUS O €ro
Pa3BUTHU B HOBBIX YCIOBUSX.

Padora ¢ undopmaumeii:
BBIABIIATh AeUUUTH MH(pOpMALMK, TAHHBIX, HEOOXOIUMBIX JJs OTBETa Ha BOIPOC U JUIf
pelIeHus 3a/1a4H;
BBIOMpaTh  MHOOPMAIMIO M3  WCTOYHMKOB  PAa3UYHBIX  THUIIOB,  AHAJIU3UPOBATH,
CHUCTEMaTH3UpOBaThb U HHTEPHIPETUPOBaTh MHGMOPMALMIO pPA3IUYHBIX BUAOB U  (opMm
IPECTaBIICHHUS;
CTPYKTYpPHUPOBaTh MH(POPMALMIO, MPEACTABIATh €€ B Pa3IMYHBIX (OpPMax, HILTFOCTPHPOBATH
rpapuYecKu;
OLIEHUBATh HAAEKHOCTh UH(OPMAIIMH IO CAMOCTOSATENIBHO C(HOPMYIUPOBAHHBIM KPUTEPHSIM.

2) Vhusepcanvivie KOMMYHUKAMUGHbIE Oelicmsus, 06ecneuusarom chopmuposanHoCcms
COYUATILHBIX HABLIKOG 00YUAIOUJUXCAL.

Oo0menue:
BOCIIPHHUMATH ¥ ()OPMYIIHPOBATH CYKACHUS B COOTBETCTBHHU C YCIOBHSMHU U LIEISIMUA OOLICHHUS;
SCHO, TOYHO, I'PAaMOTHO BBIpa)XaTh CBOI0 TOYKY 3pPEHHS B YCTHBIX U INHCBMEHHBIX TEKCTax,
JIaBaTh MOSCHEHHUSI IO X0y PELICHHUs 3aa4l, KOMMEHTHPOBATH MOJyYEHHBIN Pe3ysIbTar;
B Xoae OOCYXJEHHUs 3a7aBaTh BOINPOCHI IO CYIIECTBY OOCYXJaeMOW TEMBI, IMPOOJIEMBI,
pelraeMoil 3a/lauM, BBICKA3bIBaTh WJEH, HALIEJICHHBIE Ha MOMCK PELICHMS; COMOCTaBISATh CBOU
CYXJICHUS C CYKXICHUSMHU JPYTrUX YYaCTHHUKOB JHMANOra, OOHApyKHBaTh Pa3InYMe M CXOJCTBO
NO3ULIMHI; B KOPPEKTHOU (popme (popMyIupoBaTh pa3HOIIIACUS, CBOM BO3PaKEHUS,;
OpPEACTaBIATh Pe3ybTaThl peIIeHUs 3aJauyd, OHKCIEPUMEHTa, MCCIEJOBAHUSA, IPOEKTa;
CaMOCTOSITENIbHO  BBIOMpaTh (opMarT BBICTYIUICHHS C YYETOM 3aJad  [pE3eHTAluN U
0COOEHHOCTEH ay TUTOPHH.

CotpyaHnuectBo:
[IOHUMaTh W MHCIIOJb30BaTh IPEUMYIIECTBAa KOMAaHJHOW M HWHAMBUIYaJIbHOM paboThl IpH
pemieHNH y4eOHBIX 3a/1a4; MPHUHAMATh LEJIb COBMECTHOM JESTENBbHOCTH, IUIAHUPOBAThH
OpraHu3alMl0 COBMECTHOM pPaboOThI, pacmpenensTbh BHUIbl paboT, ITOroBapHBaThCs, 00CYXAaTh
MIPOIIECC B Pe3yIbTaT padOThI; 0000IIaTh MHEHHUST HECKOJIBKHX JIFOJICH;
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y4acTBOBaTh B TPYNIOBBIX ¢opmax paboTel (00CykIeHHs, OOMEH MHEHHH, «MO3TOBBIC
IITYpMbl» WM HHBIE); BBIIOJIHATH CBOIO 4YacTb pabOThl M KOOPAMHUPOBATb CBOM JIEHCTBUS C
JIPYTUMH 4JIEHAMH KOMAaHJbI, OIICHMBAaTh KA4eCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO
KPUTEPHSIM, CPOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUSL.

3) Yuueepcanvnvie pecynamuensie oeiicmeus, obecnewusaom Gopmupoeanue CMulCl06bIX
YCMAHOBOK U ICUSHEHHBIX HABbIKOG TUYHOCTIU.

Camoopranu3anusi:
COCTABJIATH IJIaH, AITOPUTM PELIEHU 3aJjaui, BBIOUPATh CIIOCO0 pelIeHus ¢ y4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHTHI PEHICHUI ¢ Y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb:
BJIAJICTh HABBIKAMU IO3HABATEIBHON pE(PIEKCHM KaK OCO3HAHUS COBEPIIACMBIX ACUCTBUU U
MBICIIUTENIBHBIX  TPOLIECCOB, HMX  PE3YJbTAaTOB; BIAaJeTh CIIOCO0AMU  CaMOIPOBEPKH,
CaMOKOHTPOJIS POIIecca U pe3yibTaTa pelieHUss MaTeMaTUUECKOH 3a1auu;
OpPeIBUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH TIPH pEUICHWH 3a/a4d, BHOCHTH
KOPPEKTHBBI B JAEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENILCTB, JAaHHBIX, HAH/IEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3Y/IbTaTa LEIH M YCIOBHUAM, OOBSCHATh IPUUMHBI JOCTHKEHUS WITH
HEIOCTHXKEHUS ~ PE3yJIbTaTOB  JEATENbHOCTH, HAXOOUTh  OIIMOKY, JaBaThb  OLEHKY
nproOpEeTEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATDI
10 KJIACC

OnepupoBaTh NOHATUSIMU: TOUYKA, MPsIMasi, IJIOCKOCTh.

[IpuMeHSTh aKCHOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPHU PEIICHUH T€OMETPUUECKHUX
3a7ad4.

OnepupoBaTh TMOHATUSAMH: MAPAVICTBHOCTh M MEPHEHIUKYISIPHOCTh TPSIMBIX U
IUIOCKOCTEH.

KitaccudunupoBars B3aMMHOE pacIofi0KEHUE MPSIMBIX U TUIOCKOCTEH B POCTPAHCTBE.

OnepupoBaThb TOHATUSMHU: JIBYTPAaHHBIM Yrojl, TpaHU JBYTPaHHOrO yria, pebdpo
JIBYTPAHHOTO yTJia; TUHEHHBIN YroJl ABYTPAHHOTO yria; TpaaycHas Mepa ABYTPaHHOTO yTIJia.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BBITYKJIBIA W HEBBITYKJIbII MHOTOIPAHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPAaBUIILHBIN MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BUJbl MHOTOTPAaHHUKOB (HMUpaMua; Mpu3Ma, MPSIMOYTOJIbHBIH
napajuieNienunes, Kyo).

KnaccudumupoBarh MHOTOrpaHHUKH, BbIOMpas OCHOBAaHHMS I KjacCH(UKAIUU
(BBIMMYKJIBIE M HEBBIMYKJIbIE MHOTOTPAHHHMKH; TPaBUJIbHBIE MHOTOTPAHHUKH; TpSIMbIE U
HAKJIOHHBIC IPU3MBI, TTapaJLICICITUIICIBI).

OrniepupoBaTh NOHATHAMU: CEKYIIas TJIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB.

OOBSICHATH IPUHIIMIIBI TOCTPOSHUS CEUEHUH, UCTIONb3Yys METOJI CIIEIOB.

Ctpouth ceueHUs MHOTOTPAaHHUKOB METOJOM CJIE/IOB, BBITIOJIHATH (BHIHOCHBIC) TUIOCKHE
YepTekKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemiats 3agaun Ha HAXOXKACHUE TEOMETPUUYECKHUX BEJIMUMH 110 00pa3iiamM Uil allrOpUTMaM,
MIPUMEHSS M3BECTHBIC AHAIMTHYECKHE METOAbI MPH PEIICHUHM CTaHAAPTHBIX MaTEMaTHYECKHX
3a/1a4 Ha BBIYKMCIICHUE PACCTOSHUN MEXAY IBYMS TOUYKAMHU, OT TOYKU JO MPSMOU, OT TOUYKHU O
IUIOCKOCTH, M@Ky CKPEIINBAIOIIUMUCS TPSIMBIMHU.

Pemiats 3agaun Ha HAXOXKACHUE TEOMETPUUECKHUX BEJIMUMH 110 00pasiiamM Uil alirOpUTMaM,
MIPUMEHSS M3BECTHBIC AHAIMTHYECKUE METOAbI MPH PEIICHUHM CTaHAAPTHBIX MaTEMaTHYECKHX
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3aJja4 Ha BBIYKMCICHHE YIJIOB MEXIY CKPCIIUBAIONIMMUCSA TPSIMBIMH, MEXKIY MPSIMON |
IJIOCKOCTBIO, MCKAY IINIOCKOCTAMM, AIBYI'PAHHBIX YIJIOB.

Bbrauciare 00bEMBI M TIJIONIAN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (TIpU3Ma, MHPaMHIIA) C
npuMeHeHneM (opMyi; BBIYHMCISATH COOTHOIICHUS MEXIY IUIOMAASMU ITOBEPXHOCTEH,
00bEMaMU OOOHBIX MHOTOI'PAaHHHUKOB.

OnepupoBaTb NOHATHUAMU: CHUMMETpPUS B IPOCTPAHCTBE; ILIEHTP, OCb MU IIJIOCKOCTh
CUMMETPHH; IICHTP, OCh U TNIOCKOCTh CHMMETPHUH (DUTYDBHI.

W3Bnekarb, npeoOpa3oBeIBaTh U UHTEPIPETUPOBATH UH(OPMALIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYCCKUX (DUTYpax, MPEICTABICHHYIO Ha YEPTEKAX U PUCYHKAX.

[IpumensaTs reomerpuueckue (akThl JUIs pPELIEHUS CTEPEOMETPUUYECKUX — 3ajiad,
NPEIOIaralIuX HECKOJIBKO IIArOB PEIICHUs, €CIU YCJIOBUS NMPUMEHEHHs 3aJaHbl B SIBHOU
dopme.

[IpuMeHsTh TpOCTEHIIME TPOrPAMMHBIC CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIHOHHBIE
CUCTEMBI IIPH PEIICHUU CTEPECOMETPUICCKHX 3a]1a4.

[lpuBoAUTH TpPUMEpPH MATEMaTHYECKUX 3aKOHOMEPHOCTEW B TPUPOJC U IKU3HH,
pacrno3HaBaTh IMPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHSTh TONyYEHHBIC 3HAHWS Ha NMPAKTHKE: aHAJIM3UPOBATH pEallbHbIC CUTYaIllUd U
IMPUMCHATH HN3YUCHHBIC IIOHATUA B mnmponecce IIOUCKa PCIICHUA MaTeMaTH4YCCKN
cOpMYITHPOBAHHOW TPOOJIEMBI, MOJICIUPOBATh pPEATbHBIC CHUTYyallMH HA SI3bIKE T'€OMETPHH,
UCCJICJIOBATh IMOCTPOSHHBIC MOJEIU C WCIOJIB30BAHUEM TI'€OMETPHUYSCKUX TOHATHUA U TEOpEM,
ammapara anreOpbl; penath NPaKTUISCKUE 331U, CBSI3aHHBIC C HAXO0XKJICHHEM T'€OMETPHUECKUX
BCJIIMYHH.

11 KUIIACC

OnepupoBatb HOHATUAMU: HWIMHIpUYECKas IIOBEPXHOCTD, oOpasyromiye
LWIMHAPUYECKOM MOBEPXHOCTH; IIMIIMH/IP; KOHWYECKAas TOBEPXHOCTh, 00pa3yroIne KOHMYECKON
MIOBEPXHOCTH, KOHYC; ChepruiecKasi HOBEPXHOCTb.

Pacnio3naBatk Tena BpaleHus (WIMHAP, KOHYC, cdepa U map).

OOBSICHATH CLIOCOOBI NOJTyYEHUS TEJ BpaILlEHUS.

KnaccugunupoBats B3auMHOE pacnojokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CErMEHTA;
IIapOBOM CJI0HM, OCHOBaHHE LIAPOBOTO CJI0s1, BBICOTA ILIAPOBOTO CJIOS; IIAPOBON CEKTOP.

Boraucnare 00bEMBI U TUIOIIAAM MOBEPXHOCTEH TeJ BpallleHUs, TEOMETPUIECKUX TN C
IpUMEHEHHEM (OpMYyIL.

OnepupoBaTh NMOHATUSIMU: MHOTOTPaHHMK, BIMCAHHBIA B cepy M ONMCAHHBIM OKOJIO
cdepsl; chepa, BOUCaHHAS B MHOTOTPAHHUK WJIM TEJIO BPALICHHUS.

BbIUucATh COOTHOIIEHUS] MEXKTY TIJIOUIAIIMU MIOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TEI.

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

BbInonHATE (BBIHOCHBIE) IIIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BU]
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHHUSI TEJ BPAILICHHUS.

W3BnekaTb, HHTEPIPETUPOBATh U MPeoOPa30BbIBATE HMH(OPMALMIO O MPOCTPAHCTBEHHBIX
FeOMETPUUECKUX PUTYpax, MPEACTABICHHYIO Ha YepTekaxX U PUCYHKaX.

OnepupoBarh OHATHEM BEKTOP B IIPOCTPAHCTBE.

BbInonHATh A€WCTBUS CIOXKEHHUSI BEKTOPOB, BHIYMTAHUS BEKTOPOB U YMHOXKEHHS BEKTOpa
Ha YKCII0, OOBSICHATH, KAKUMH CBOMCTBAMH OHH 00J1a/1a10T.

[IpuMeHATH MpaBWIIO NapAIIEIICIUIIEAA.



OnepupoBaTh MOHATUSMU: JE€KAPTOBBHI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl MEXIy BEKTOpaMH, CKaISIPHOE
NPOM3BE/ICHUE BEKTOPOB, KOJUIMHEAPHBIC M KOMILIAHAPHBIC BEKTOPHI.

HaxomuTs cymMMy BEKTOPOB M IIPOM3BEIICHUE BEKTOpPA HA YMCIIO, YTOJI MEXIYy BEKTOpaMH,
CKaJISIPHOE TIPOM3BENICHUE, PACKIIAIBIBAT BEKTOP 110 JIBYM HEKOJUTUHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPABHCHHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

[lpumensaTh reomerpuueckue (akThl JUISi  PEHICHUS CTEPCOMETPUYCCKHUX  3ajad,
MPEITOJIATAFOIINX HECKOJIBKO IIIAaroB PEHICHHS, €CJIM YCJIOBUS TPUMEHEHUsS 3a/laHbl B SBHOU
dopme.

Pemath mpocreiinme reoMeTpuuecKre 3a1aud Ha MPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO
METO/Ia.

Pemarp 3amaun Ha JOKa3aTENbCTBO MATEMATHYCCKHX OTHOIICHHA W HAXOXKICHHE
TCOMETPUYCCKUX BEJIIMYHMH 1O 00pa3liaM WU aJIrOPUTMaM, IPUMEHSSI U3BECTHBIC METOMBI MPH
PEIICHUH CTaHIaPTHBIX MAaTEMATUICCKUX 3a]1a4.

[IpuMeHsTh TpOCTEHIIME TMPOrPAMMHBIC CPEICTBA U AJICKTPOHHO-KOMMYHHKAIIHOHHBIE
CUCTEMBI IIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1ad.

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

[IpuMeHSTh TONyYEeHHBIC 3HAHWS HA MPAKTHKE: aHAJIM3UPOBATH pEalIbHbIC CUTYallud U
NPUMCHATh HM3yYCHHBIC TIOHATHS B  MPOIECCe IOUCKA PEHICHHS  MaTeMaTHYECKU
cOpMYITHPOBAHHOW TPOOJIEMBI, MOJICIUPOBATh PEATbHBIC CHUTYyallMd HA S3bIKE T'€OMETPHH,
UCCJICJIOBATh IMOCTPOSHHBIC MOJEIU C WCIOJB30BAHUEM T'€OMETPHUYSCKUX TOHATHHA U TEOpeEM,
ammapara anreOpbl; peniath NPaKTUISCKUE 33a]1auH, CBSI3aHHBIC C HAXO0XKJICHHEM T€OMETPHUECKUX
BEJIMYMH.
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TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHBIE
OBbIE
Nen/m | HamMeHoBaHHe pa3/iesiOB M TeM NPOrPaMMBbI KonTpoasn MpakTaueck (un¢posnie)
Bcero oOpa3oBaTe/ibHbIE
ble padoThI ue padoTbl
pecypchl
bubnuorexa [JOK
1 B 1
BEICHHE B CTCPEOMETPHIO 0 https://m.edsoo.ru/1¢209e37
) [IpsiMbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 | bubnmnoreka [JOK
[TapaytenbHOCTB IPSIMBIX U IUIOCKOCTEN https://m.edsoo.ru/1¢209¢37
3 IlepieHIMKYIIPHOCTH MPSMBIX M INIOCKOCTEH 12 buGmmorexa LOK
PHCHMKYIP p https://m.edsoo.ru/1¢209¢37
bubnuoreka [JOK
4 1 1
VYTbl MEXAy MPSMBIMU U TUIOCKOCTSIMH 0 hitos://m.edsoo.ru/1c209¢37
bu6mmoreka [IOK
5 M 11 1
HOTOTpaHHHiH https://m.edsoo.ru/1¢209¢37
N bu6mmoreka [IOK
1
6 OGLEMBI MHOTOTpaHHHKOB ? https://m.edsoo.ru/1¢209¢37
7 IToBTOpEHME: CEeUSHUS, PACCTOSHUS U YTIIbI 4 1 bubmmorexa LOK
p ' P yr https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68 5 0
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TEMATHYECKOE IINTAHUPOBAHHUE 11 KJIACC

KosnuectBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3ieioB H TeM nudgpoBbie
Ne ni/m P Koutpoabsn IIpakTHYeck (up )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
ble padoThbI ue padboTbl
pecypchl
bubnuoreka [JOK
1 T 12
©J1a Bpattetis https://m.edsoo.ru/1¢209¢37
N bubmmoreka [{JOK
2 ObnEmb Ten > ! https://m.edsoo.ru/1¢209¢37
3 BekTophl 1 KOOpAMHATEL B IPOCTPAHCTBE 10 1 bubmorexa TIOK
p P pocTp https://m.edsoo.ru/1¢209¢37
4 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS . 1 bubnuoreka [JOK
3HAHUM https://m.edsoo.ru/1¢209¢37
OBHIEE KOJINMYECTBO YACOB 110 34 3 0
INPOI'PAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE I'EOMETPHUA 10 KJIACC

KoanuectBo
qyacoB I[aTa
Ne dakTHn
. Tema YpokKa Be KO]—[TpOJ‘[b usyue qecKast 3J’[€KTp0HHble III/I(l)pOBbIe
er HbIE HUS aTa o0pa3oBaTejibHbIE PeCYpPChI
0 padoThI
OCHOBHbIE TOHATHUSI CTEPEOMETPUU: TOUKA, IpsMas,
IUIOCKOCTh, MpocTpaHcTBo. [IpaBuna nzodpaxenus Ha bubmmorexa [JOK
1 . 1 1 Henens
PHUCYHKAX: U300pakeHHsI MJI0OCKOCTEH, MapaiebHbIX https://m.edsoo.ru/aecc77cd
IpsIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka
) [lonsTHA: epecekaroumecs MI0CKOCTH, 1 bubnmorexa [JOK
MEepEeCEKAOIINECS MPsSIMast U TIOCKOCTh https://m.edsoo.ru/2d8a9¢99
[lonsiTHA: epecekaronmecs MI0CKOCTH, bubmmorexa [JOK
3 1 2 Henens
MEepEeCEKAOIINECS MPSIMast U TIOCKOCTh https://m.edsoo.ru/db685¢73
3HAKOMCTBO C MHOTOT'PaHHUKAMH, U300pakeHHE
4 ororpa OB Ha PUCYHKaX, Ha TIPOCKIIHO 1 bubmorexa HOK
MHOTOIPAaHHUKOB Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
P pHcy ’ P https://m.edsoo.ru/a63959ed
yepTexax
5 HavanbHble cBeneHus o kyoe u nupamuie, ux | 3 bubnuorexa [{OK
. HEOCIIA
pa3BépTku 1 Mojenu. CeueHruss MHOTOTPAaHHUKOB https://m.edsoo.ru/b30dff38
6 HavanbHble cBeneHus o kyoe u nupamuie, ux | bubnuorexa [{OK
pa3BEPTKHU U Mozaenu. CedyeHns MHOTOTPaHHUKOB https://m.edsoo.ru/3d8ffd32
[TonsiTrie 06 akcMOMaTUYECKOM TOCTPOCHUU
7 CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUH U CIEACTBUS 1 4 bubmorexa LIOK
. HEACIIS
P P P P https://m.edsoo.ru/OccScéfe
U3 HUX
bubmuorexa [JOK
8 [TonsiTre 06 akcMOMaTUYECKOM TOCTPOCHUU 1
https://m.edso00.1u/239¢8cb4
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CTCPCOMETPHHN: AKCUOMBI CTCPCOMCTPHUU U CICACTBUA

U3 HUX
[TonsiTHe 06 aKCHOMATHYECKOM IMTOCTPOCHUH
9 CTEPEOMETPHUN: AKCHOMBI CTEPEOMETPUHU U CIIEICTBUS 5 bubmmorera [IOK
P P p p g Heae https://m.eds00.ru/65¢c6b106
U3 HUX
[TonsiTHe 06 aKCMOMATHYECKOM IMTOCTPOCHUH
10 CTEpPEOMETPHUH: aKCHOMBI CTEPEOMETPHUH U CIIEACTBUS bugmorexa LHOK
p pHH: p p a https://m.edsoo.ru/258fc245
W3 HUX
BzaumHoe pacnonoxeHue npsMbIX B MPOCTPAHCTBE:
11 IIEepECEKAIOIINECS, TTapaJlIeIbHBIE U 6 bubmorexa HOK
p B - 1ap Heaes https://m.edsoo.ru/1a2520£6
CKpEIIMBAIONIINECS MPSIMbIE
[TapanienbHOCTh NPSIMBIX U MJIOCKOCTEHN B
12 IIPOCTPAHCTBE: MapalielIbHbIE IPSIMBIE B bugmorexa LIOK
poctp - 11ap p - https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MAPALICIIbHOCTh TPEX MPSIMBIX
[TapanenpHOCTh IPSIMBIX U IJIOCKOCTEH B bubmmorexa [JOK
13 . 7 Henmens
npocrtpanctse: [lapanneabHOCTh NPSIMOW U TIIIOCKOCTH https://m.edsoo.ru/ee1d19b9
14 VYTIIIBI ¢ coHalpaBiIEeHHBIMU CTOPOHAMU buGnnorexa LIOK
p p https://m.eds00.ru/9f4071b9
15 Yroa Mexny npsIMBIMHA B IPOCTPAHCTBE 8 bubmorexa HOK
Ay b poctp Heae https://m.edsoo.ru/fe733862
16 VYroa Mexay IpaIMbBIMHU B IIPOCTPAHCTBE Bubmorexa OK
Ay b poctp https://m.edsoo0.ru/2935a9a0
17 [TapanenbHOCTh INIOCKOCTEN: MapaiebHbIe 9 bubnmorexa [JOK
IJIOCKOCTH Heae https://m.edsoo.ru/2e18255
18 CBoiicTBa mapauieIbHBIX [IJIOCKOCTEN Bubmorexa HOK
P https://m.edsoo.ru/e504d656
19 [Tpocreiimue mpocTpancTBEHHbIE (GUTYPHI HA 10 bubnmorexa [JOK
IUIOCKOCTH: TETpadip, KyO, mapaisiesenurmes] HeJens https://m.edsoo.ru/4a28dc02
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bubnuorexa [{OK

20 I1 7|
OCTPOCHHE CeHCHH https://m.edsoo.ru/1d434d0f
21 ITocTpoenue ceuecHui 11 bubmmorexa LOK
p HeeIIs https://m.edsoo.ru/ec26fe5d
KonTpoasnas padora Nel mo teme "Ilpsimbie u
22 ILIOCKOCTH B mpocTpancTBe. IlapasieasHoCcTh bubsmorexa [IOK
pocTp o P https://m.edsoo.ru/9a0a%e56
NPSIMBIX U IJIOCKOCTEN
7 [lepneHauKyISIPHOCTD MPSAMOM U TUIOCKOCTHU: 12 bubmmorexa [JOK
NEPHEHINKYIAPHBIE IPAMBIE B IIPOCTPAHCTBE Henest https://m.edsoo.ru/b19f6a5d
24 [IpsiMble mapaiienbHbIC U MEPIICHIUKYIISIPHBIC K bubnmnorexa [JOK
ILJIOCKOCTH https://m.edsoo.ru/0acl1c95
75 [Ipsimbie mapaiesbHbIe U NEPIEHIUKYIISIPHBIE K 13 bubnmnorexa [JOK
ILJIOCKOCTH HEIens https://m.edsoo.ru/ba545966
26 ITpusHak neprneHIuKYIIPHOCTH OIPIMOU U INIOCKOCTHU bubnnorexa [IOK
p P JMKYIAP p https://m.edsoo.ru/f85bfc46
27 IIpu3nak nepneHIuKyIIIPHOCTH IPSIMOU U INIOCKOCTH 14 bugmorexa HOK
b p AUMEKYTIAP p Hemens https://m.edsoo.ru/79165d15
28 Teopema o IpaMoON NepHEHANKYIIAPHON IJIOCKOCTH bugmorexa LHOK
P p P JMKYIAP https://m.eds00.ru/635¢5087
29 Teopema o IpAMoON NepHEHINKYIIAPHON IJIOCKOCTH 15 buGmorexa HOK
p p P AMKY AP HeeIIs https://m.edsoo.ru/bd374518
30 Teopema 0 IPAMON IIEPIIEHIUKYIISIPHON IIJIOCKOCTH bubmmorexa LOK
P p P JKYIIAD https://m.edsoo.ru/7d18834b
31 [IepnieHAUKyYISAp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOUKHU 16 bubnuoteka [IOK
J10 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOU 10 TNIOCKOCTH HeJeNs https://m.edsoo.ru/33¢c477d3
10 [lepnenauKyIsip U HAKJIOHHBIE: PACCTOSHUE OT TOUKH bubnuorexa [{OK

A0 IINIOCKOCTH, paCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

https://m.edsoo.ru/66fefadd
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[lepnieHAUKYsAp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH

17

bubnuoreka [{OK

33
JI0 TIIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 INIOCKOCTH Hezens https://m.edsoo.ru/aSb7b8e3
34 [lepnieHiMKysip U HAKJIOHHBIE: PACCTOSHUE OT TOYKU bubnuoteka [IOK
J10 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOU 10 TUNIOCKOCTH https://m.edsoo.ru/dbee22bc
35 VYribl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMON U 18 bubmmorexa [JOK
TJIOCKOCTBIO HEIeTs https://m.eds00.ru/6b61b2b4
36 JIByrpaHHBIHA Yroj, TMHEHMHBIA Yyroa ABYTPAaHHOTO yIja bubmmorera [JOK
yIp yrox, YTOX ABYTP r https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIA Yroj, TMHEHMHBIA Yyroa ABYTPAaHHOTO yIjia 19 bubmmorera [IOK
yrp yrod, yroat AByrp yr HEIeIs https://m.edsoo.ru/c7¢777ed
18 [lepneHauKyISIPHOCTD MJIOCKOCTEMN: TPU3HAK bubnmorexa [JOK
MEPIECHIUKYJISIPHOCTH JABYX IJIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [lepneHauKyISIPHOCTD MJIOCKOCTEMN: TPU3HAK 20 bubmmorexa [JOK
NEPIEHINKYIIPHOCTH JABYX IJIOCKOCTEH HeJeIs https://m.edsoo.ru/ed9e2age
40 [lepneHauKyISIPHOCTD MJIOCKOCTEMN: TPU3HAK bubmmorexa [JOK
MEPIECHIUKYJISIPHOCTH JABYX IJIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o TpEX NMepHeHIUKYIApax 21 bubmorexa [IOK
P P pricHpEyItp Hezens https://m.edsoo.ru/e4972¢cdc
42 Teopema o TpEX NMepHeHIUKYIApax bubmorexa [IOK
P P PHCHAMKY A https://m.edsoo.ru/52188a7d
43 Teopema o TpEX NMepHeHIUKYIApax 22 bubmorexa HOK
p p PHCHAMKYTAD HEIeIs https://m.eds00.1u/9f246736
KonTpoabnas padora Ne2 mo remam
44 "TlepneHIUKYJIAPHOCTH NPAMBIX U IJIOCKOCTEel'" U buGnnorexa LIOK
p yop p https://m.edsoo.ru/5b971ef3
"¥Yribl MexAy NPSIMbIMH U IIOCKOCTAMM "'
45 [ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTBI 23 bubmmorexa [JOK
MHOT'OTPaHHUKA, BBIIYKJIbIE U HEBBIITYKJIbIC HEJeIs https://m.edsoo.ru/2d24e873
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MHOT'OI'PAHHUKH; pa3BEPTKAa MHOTOI'PaHHHKA

HpI/IBMaZ Nn-yroJjibHasd rnmpusMa, rpaii 1 OCHOBAHUA

bubnuoreka [IOK

46 MPU3MBL; TIpsIMasi U HAKJIIOHHAs! IPU3MBbI; OOKOBast U
P > 1P P ’ https://m.edsoo.ru/b4ad63ad
MIOJIHAS IOBEPXHOCTh PU3MBI
47 [Tapannenenunen, NpsaMOYTOJIbHBIN NapalIeIeHUIIE] 24 bubnmorexa [JOK
U €r0 CBOIiCTBA HEIens https://m.edsoo.ru/8a7be683
[Iupamuaa: n-yrojapHas nupaMuja, TpaHu U
43 OCHOBaHUE MUPaMU/JIbL; OOKOBAsI U MOJIHAS bubnmorexa [JOK
IIOBEPXHOCTh IUPAMUbI; IPABUIIbHASA U yCEUEHHAS https://m.edsoo.ru/fblcd0as
nupamua
[IpaBuibpHBIE MHOTOTPAHHUKH: TTOHSATHE MPABUIILHOIO
49 MHOTOTPaHHUKA; TPaBUJIbHAS MTPU3Ma U NTPaBUIIbHAS 25 bubmmorexa [JOK
nupaMua; paBuiibHas TPEyrojabHas nupaMuaa u Henest https://m.eds00.ru/074c8865
MPAaBHIIBHBIN TeTpadip; KyO
50 [IpencraBienue o MpaBUIbHBIX MHOTOTPAaHHUKAX: bubmmorexa [JOK
OKTasIp, JOAEKAdAP U UKOCAIP. https://m.edsoo.ru/a0fddSbf
CummeTpusi B TPOCTPAHCTBE: CUMMETPUS
51 OTHOCHUTENILHO TOUYKH, MPSMOH, TUIOCKOCTU. DJIEMEHTHI 26 bubamnorexa [JOK
CHMMETPHUU B IIUpaMUJaX, TapaJUIeIIeIUIIeNax, Henes https://m.edsoo.ru/b9¢777d9
MPaBUJIbHBIX MHOTOIPaHHUKAX
5 Brruncnenue 351eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, bubnmnorexa [JOK
JMaroHanu, yribl https://m.edsoo.ru/6¢cdbecef
[Tnomane 60KOBOM MOBEPXHOCTH U MOJIHOM
53 MOBEPXHOCTH IIPSIMOI IPU3MEL, INIOIAAL OCHOBAHUI 27 bubnnorexa [IOK
p p . p ’ . ’ Hemens https://m.edsoo.ru/37d84157
TeopeMa 0 OOKOBOU MOBEPXHOCTH MPSIMOU MTPU3MBI
[Tnomane 60KOBOM MOBEPXHOCTH U MMOBEPXHOCTH
. . bubmmorexa [JOK
54 MPaBUJIbHOM MUpaMUIbI, TEOpEMa O IIOMAAN OOKOBOU

IMOBCPXHOCTHU yceqéHHoﬁ IMUpaMUu bl

https://m.edsoo.ru/5603e30b
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55 Kountposbnas padora Ne3 no reme 28 bu6mmoreka LIOK
"MHororpanuuku" HeJernst https://m.edsoo.ru/a95£5c¢04
N bubmmorexa [JOK
56 IT 0 00
OIPITHE 05 ObBEME https://m.edsoo.ru/7ad0020b
. 29 bubmuorexa [JOK
57 0
OObEM mupami b HeJels https://m.edsoo.ru/235171b3
N bubnuoreka [{OK
58 0
OObEM mHpait bt https:/m.edsoo.rw/f47dfefd
. 30 bu6mmoreka LIOK
59 0
OOBEM MHpaMu el Henemnst https://m.edsoo.ru/79¢10312
N bubnuoreka [{OK
60 OOBEM upamup: https://m.edsoo.ru/2faadc3f
N 31 bubnnorexa [{OK
61 006
DEM TIPHIMEL HeJeIs https://m.eds00.ru/79853608
N bubmmorexa [JOK
62 0
OOBEM MpH3MbI https://m.edsoo.ru/1e053890
. 32 bu6mmoreka LIOK
63 0
O6bEM mpH3MEL HeJels https://m.edsoo.ru/482d3f51
64 KontpoabHnas padora Ned mo teme "O0bEMBI bubmmorexa [JOK
MHOTOTPAHHUKOB" https://m.edsoo.ru/28a6573¢
65 [ToBTOpEHME, 0000IIIEHNE CUCTEMATH3AIUS 3HAHHH. 33 bubnnorexa [{OK
[locTpoeHue ceyeHuii B MHOTOTpaHHUKE Hezens https://m.edsoo.ru/098bedad
[ToBTOpEeHUE, 0600IICHNE CHCTEeMATH3AIIHSI 3HAHHIA.
66 Brruncnenue paccTOsAHUI: MEXKIY AByMs TOYKaMU, OT bubnmorexa [JOK
TOYKH JI0 IIPSMOM, OT TOUKH JI0 TIIIOCKOCTH, MEKTY https://m.edsoo.ru/f7792ba9
CKPEIIMBAIOIIUMUCS TPSIMBIMU
34 bubnuorexa [{OK
67 Hrorosas KOHTpPO asi padora
TOTOBAS KORTPOJIBHAsH pabot Henemns https://m.edsoo.ru/b9146bc0
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[ToBTOpenue, 0600IICHNE CHCTEMAaTH3alNs 3HAHHA.
68 Brruncnenue yrioB: MeXIy CKpeUMBaIOIIMMUCS
IPSIMBIMHU, MEXKTY MPSMOU U MIOCKOCTBIO,

ABYTPAHHBIX YTJIOB, YIJIOB MCKAY IINIOCKOCTAMUA

bubnuorexa [JOK
https://m.edso00.ru/56765e8b

OBLIEE KOJIMYECTBO YACOB 110 TIPOTPAMME

68
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ITIOYPOYHOE INTAHUPOBAHHME I'EOMETPUA 11 KJIACC

KosmnuectBo
4acoB aTa
Ne Tema ypoka B K fdl3 YyeH Parit DJIeKTPOHHbBbIE HU(PPOBHIE
o yp c OHTPOJIb y qeckas p p
er HbIE us aTa o0pa3oBaTe/ibHbIE PeCypPChl
0 padoThI
| Cdepa u map: HeHTp, paanyc, TuaMeTp; IIOoIab 1 . bubnuorexa [JOK
HEACIIA
MOBEPXHOCTHU ChEepsI A https://m.edsoo.ru/0341bc2b
B3aumuoe pacnonoxxenue chepsl U MI0CKOCTH; bubnnorexa [JOK
2 1 2 Hemens
KacartelIbHasl INIOCKOCTh K cepe; mromranb chepbl https://m.edsoo.ru/bed12a43
3 N3o6paxkenue cdepsl, mapa Ha MIOCKOCTH. | 3 bubnnorexa [JOK
HCOCIIA
Ceuenus mapa A https://m.edsoo.ru/bcl 572
Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolre
4 WIMHAPUYECKON TOBEPXHOCTH, OCh 1 4 bubmmorexa LIOK
5 ceac
. AP . p HeACI https://m.edsoo.ru/6054b8c1
HAJTUHAPUYECKON MTOBEPXHOCTH
[ununap: ocHOBaHMS U OOKOBasi IOBEPXHOCTb,
5 o0pa3yrolias U 0Cb; IIOMAaas OOKOBOM U MOTHOM 1 5 bubmmorexa LIOK
; Heaes
pasy A https://m.edsoo.ru/188f6216
MIOBEPXHOCTHU
N3o00pakeHre MUIMH]IPA Ha TUIOCKOCTH. Pa3BépTka
munHapa. CeueHus HUIMHApA (TIOCKOCTHIO, bubnuorexa [JOK
6 . . 1 6 Hezens
MapaJuIeIbHON WM NEPIIEHAUKYIAPHOU OCU https://m.edsoo.ru/016e25¢eb
HUATTUHIPA)
Konuueckasi moBepXHOCTb, 00pa3yroniue
. bubnuorexa [JOK
7 KOHUYECKON MTOBEPXHOCTHU, OCh U BEPILINHA 1 7 Henmens

KOHUYECKOU IMOBCPXHOCTH

https://m.edsoo.ru/c94ba09b
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Konyc: ocHOBaHMe 1 BepIIiHA, 00pa3yromas 1

bubmuoreka [JOK

8
0Cb; IJIOMA/Ib OOKOBOW W TIOJTHOW MTOBEPXHOCTH 8 Henent https://m.eds00.ru/897dd3b2
9 VYceu€nHblil KOHYC: 00pa3yrolue U BbICOTA; 9 bubnnorexa [JOK
OCHOBaHUs U OOKOBasi IOBEPXHOCTh feae https://m.edsoo.ru/1468bab3
N300paxeHne KoHyca Ha INIOCKOCTH. Pa3BEpTka
10 KoHyca. CeueHus KOHyca (IIOCKOCTHIO, 10 bub6nuoreka [IOK
napauIeJIbHOM OCHOBAHHUIO, U TUIOCKOCTBIO, HEJEIS https://m.edsoo.ru/0Obdelbe8
IPOXOJAIIEH Yepe3 BEPIIUHY)
11 KomOuHnanus Ten BpalieHus ¥ MHOTOIPaHHHUKOB 11 bubmmorera [TOK
Tt pattl p Henens https://m.edsoo.ru/3cefl0e5
12 MHororpaHHHK, ONTMCaHHBINA 0KoJI0 chepsr; chepa, 12 bu6mmoreka [IOK
BIIMCAHHAs B MHOT'OTPaHHUK WJIA B TEJIO BPAILICHUS Henens https://m.edsoo0.ru/0b136158
13 [Tonsitrie 06 06bEMe. OCHOBHBIE CBOMCTBA 13 bubnuorexa [JOK
00BEMOB TEN Heels https://m.edsoo.ru/26a03fb7
" 14 bubnuorexa [JOK
14 006
BEM HHHIIpa, Kotyca Heels https://m.edsoo.ru/5513d87b
. 15 bu6mmoreka [IOK
15 006
&M 1apa i IO, Cepht Heels https://m.edsoo.ru/d189bde2
[TonoGHBIe Tena B mpocTpancTBe. COOTHOIICHHS
16 MEXAY IUIOMAAIMH IIOBEPXHOCTEH, 00bEMaMu 16 bubmorera [TOK
y s p ’ Heels https://m.edsoo.ru/810cfleb
ITOOOHBIX TEJ
17 Kontpoabnas padora Nel mo remam "Tena 17 bubnuorexa [JOK
ppamenus' u "Oobembl Tea" Henens https://m.edsoo.ru/4a33a8ab
18 BekTop Ha MIOCKOCTH U B IPOCTPAHCTBE 18 bubmorera [IOK
p poctp Heels https://m.edsoo.ru/5caefclb
19 CroXeHHE U BBIUNTAHHE BEKTOPOB 19 bubmorera [TOK
p Heels https://m.edsoo.ru/23f4f089
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20 bu6mmoreka [IOK
20 YMHOXEHHE BEKTOpa Ha YUCIIO
HeAens https://m.edsoo.ru/dee379eb
71 Paznoxenune BekTopa 1o TpéM HEKOMILJIAHAPHBIM 21 bubnuorexa [JOK
BekTopam. [IpaBuiio mapamienenunena Henens https://m.edsoo.ru/a28fd74e
” Pemenue 3angay, cBA3aHHBIX C IPUMEHEHUEM 22 bu6nmoreka [IOK
IIpaBUJI IEUCTBUM C BEKTOPaMHU Heelst https://m.edsoo.ru/5a827900
[IpsiMmoyrosibHas cucTeMa KOOpJIMHAT B
23 npocrpadcTse. KoopauHaTel BEKTOpaA 23 bubnnorexa LIOK
poctp . ' P pa. Henens https://m.edso00.ru/48db7058
[Ipocreitmme 3agaun B KOOpAMHATaX
24 VYron mexay BekTopamu. CKasipHOE 24 bubnuorexa [JOK
MPOU3BEJECHUE BEKTOPOB Heens https://m.edsoo.ru/725effc4
)5 Beluucnenue yrioB MEX1y IpSIMbIMUA U 25 bubnnorexa [JOK
IJIOCKOCTSIMU Henens https://m.edsoo.ru/8efbe78e
26 KoopanHaTHO-BEKTOPHBINA METOJT IPU PELIEHUH 26 bubanoreka [JOK
TeOMETPUYECKUX 3a1a4 Hezes https://m.edsoo.ru/d3alfe30
7 KonTposbHas padora Ne2 no teme ""BekTopsbl 1 27 bubnuoreka [IOK
KOOPAMHATHI B pocTpaHcTBe' Heenst https://m.edsoo.ru/77¢22fcS
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aus
28 3HaHuii. OCHOBHBIE PUTYPBI, PAKThI, TEOPEMBI 28 bubmorexa HOK
‘ YPHL, » TCOP HeAens https://m.edsoo.ru/1780basd
Kypca IUIAaHUMETPUU
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aus
29 3HaHuii. OCHOBHBIE PUTYPBI, PAKThI, TEOPEMBI 29 bubmorexa HOK
' PPl - TOP HeIeIst https://m.edsoo.ru/078cd184
Kypca IUIAaHUMETPUH
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aus
30 3HaHUU. 3aa4M [UIAHUMETPUU U METOJbI UX 30 bubmmorexa LOK
- 34l p A HeAens https://m.edsoo.ru/7491efe0
penieHus
31 [ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aus i}mem bubnnorexa [JOK
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3HaHUH. 3aa4M TUIAHUMETPUU U METOBI UX
petieHus

https://m.edsoo.ru/4dffda97

[ToBTOpEHHKE, 000OIIIEHNE U CUCTEMATHU3AIIHS

32

bu6mmorexa [IOK

32 3HaHuil. OCHOBHBIEC (QUTYPHI, (DAKTHI, TEOPEMBI 1 Heest hitps://m.cdsoo.rw/74b2ad9 1
Kypca CTepeoMeTprun
bu6mmorexa [IOK
33 WTorosast KouTpoIbHaN padoTa 1 Iizz[enﬂ https://m.edsof)l.ru/ec24df02
34 [ToBTOpeHUe, 0600IICHNE M CHCTEMAaTH3AITUS | 34 bu6nmoreka [IOK
3HAHHI HeJens https://m.edsoo.ru/f465d10e
OBHIEE KOJIMYECTBO YACOB 110 14

ITPOI'PAMME
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YUYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATEJILHOT'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

* Marematuka: aiareOpa ¥ Hayajga MaTEMaTHYECKOrO aHalin3a, T€OMETpHs.
['eomerpus, 10-11 kmaccewsl/ Artanacsn JI.C., Byryzo B.®., Kamgomuer C.b. u
npyrue, AkuponepHoe oomectBo «M3natensctBo «IIpocBemnienue»

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

Marematuka: anreOpa M Hayala MaTEeMaTHMYECKOTO aHalu3a, TE€OMETpUS.
['eomerpus : 10—11-¢ xmaccel : 6a30BBINA U YTITyOJIEHHBIH YPOBHH : METOUICCKUC
pexkoMennanuu k yueOuuky JI. C. AtanacsHa, B. @. byry3osa, C. b. Kagomiiesa u
np. — Mocksa : [Ipocsemenne, 2023. — 38 c.

['eometpus. ITloypounsie paszpabotku. 10—I11 kmaccel : ydeb. mocobue s
obmeoOpazoBar. opranu 3amuii / C. M. CaaksH, B. ®. byry3zoB. — M. :
[Ipocsemenne, 2017. — 2-e uzn., nepepad. — 232 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mnoreka IJOK.

24



JIuCT BHeceHUs U3MeHeHui u JonoaHennu «I'eomerpus» 10 kiace

n/n

JlaTa

XapaKTepI/ICTI/IKa HN3MCHCHUS

PexBu3UTHI
JIOKyMEHTA,
KOTOPBIM
3aKPEIICHO
H3MCHCHHE

IToxmmce
COTPYIHHKA,
BHECIILIETO
W3MEHEHHE
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Jluct BHeceHnsi u3BMeHeHuil U nonoHeHuii «'eomeTpus» 11 kiacc

n/n

JlaTa

XapaKTepI/ICTI/IKa HN3MCHCHUS

PexBu3UTHI
JIOKyMEHTA,
KOTOPBIM
3aKPEIICHO
H3MCHCHHE

IToxmmce
COTPYIHHKA,
BHECIILIETO
W3MEHEHHE
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