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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMmerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEILHOTO pPAa3BUTHUSA
JUYHOCTH O0yYarommXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPHUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAalNpEeIMETHBIX U
IPEIMETHBIX PE3YJIBTATOB OOYYEHHS] T'€OMETPUU B HAIPaBICHUH JMUYHOCTHOIO
pa3BuTUa oOyuaronuxcsi, GopMupoBaHus (PYHKIMOHATBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHbIX NUCHUIUIMH. Pa3Butue y oOydaromuxcs
IIPaBUJIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M HACAIBHOIO, XapaKTepe OTPaKEHUS
MaTeMaTUYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUHN
B CUCTEME HayK U POJIU MAaTEMATUYECKOTO MOJIECIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALIUXCSI, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX U1 aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomeTtpust siBAsieTCss OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOW HAIPaBJIEHHOCTH, TaK U TyMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHHU OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILIEHUs T'€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHH 3aJa4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTAX AEITENbHOCTU uenoBeka. OpHeHTalus 4ejoBeKa BO BPEMEHM U
IPOCTPAHCTBE — HEOOXOAMMOE YCIIOBUE €ro COLMAIBHOTO ObITHA, (opma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEHIHOTO MO3HAHUS M AKTHBHOTO
npeobpazoBaHus  AeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu 0OBEAUHSIET pa3HbIE BUIbI yU€OHOU U TPYAOBOM NEATEIBHOCTH, SIBISETCS



OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayeCcTB, IMMOATOMY akTyajdbHa 3ajaua
dopMupoBaHus y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINUICHHUS  Kak
Pa3HOBUJHOCTH OOpA3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalPaBJICHUSIM.

Ilenp ocBoeHus mporpaMMbl ydueOHOro kypca «l'eomerpuss» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M JIEHCTBUM, cleuu(UUHBIX
IrE€OMETPUH, BO3MOXKHOCTH  YCHEIIHOTO NPOAODKEHHS  O00pa3oBaHMs IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPUH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYeHA IS
00yJarolumXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYTHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm oOpa3zoM, oOydaromigecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBI3aHHBIE CO
cenn(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0r0, 0oHI NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHI0 OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HHUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npohecCuOHANBHOMN NesSTENbHOCTH.

JlocTmkeHre LelMM OCBOCHHS MpPOrpaMMbl 00ECIIEUMBAETCS pELICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3amadaMd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opMHpOBaHHME NPEICTaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KYJIBTYpPbI 1 OCO3HaHHE €€ B3aMOCBS3HU C OKPYKAIOLUIUM MHPOM;

e (opMHpoBaHUE MTPEICTABICHHUS O MHOTOTPaHHUKAX U TeJlaX BpallleHus Kak
O BaXXHEWIINX MaTEeMaTHYECKUX MOJENSIX, MO3BOJISIIOIIMX OIMUCHIBATH U
U3y4aTh pa3HbIC SBICHUS OKPY)KAIOIIETO MUPA;

e (opMHpoBaHHE YMEHMsI paclo3HaBaTb Ha 4YepTeX ax, MOJENISIX H B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUEC METOJIAMHU PEIICHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEHHIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMU TIOHSATHSMH O
MHOTOTpaHHHMKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIOB  3ajauy;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCy X JeHHs B XOJA€ PELICHUS CTEPEOMETPUUECKHUX 3aJad U 3ajad C
MPAKTHUYECKUM COJIEPKAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM 00yUaronxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBIILUIEHMUS,;



o (dopmupoBanue GYHKIMOHAIBHON IPaMOTHOCTH, PEJIEBAHTHOM T€OMETPUU:
YMEHHE Paclio3HaBaTh MPOSBICHUS TEOMETPUUECKUX MOHATHI, 00BEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX M MPU U3YYECHHH
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIETH, HIPHUMEHATh OCBOEHHBIM TI'€OMETPUYECKUN
anmapar i1 peleHus  NPAaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEpPEOMETPHUH B HaYaJe €ro U3y4eHHUs 3a/1a4, peIIaeMbIX Ha YPOBHE HUHTYUTHUBHOTO
MO3HAHUA, U OINpeAeIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HAJ HUMH, UTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIMPYET MPOTEKaHUE UHTYUTHUBHBIX NMPOLECCOB, MOTUBUPYET K AAbHEUILIEMY
U3YYECHUIO IIPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUSs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaILUXCS B Kypce CTEPEOMETPUH POBOAUTCS 3a CYET PELICHUS 3aa4 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX O00pa30B W 3a/lad Ha OINEpPUpPOBAaHHE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nganue oOpaza NPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OIepupOBaHUE 00PA30M — B YCIOBUAX OTBJICUEHUS OT HAIJISTHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoOBHbBIE cozeprkarelibHble TUHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJNIbKO M0 COAEPKaTEeIbHBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha YPOBHE CPETHETO O0IIero 00pa30BaHuUs.

Conepxanue o0Opa3oBaHHUs, COOTBETCTBYIOLIEE MNMPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenel€éHHbIM [0 TrojaaM oOy4eHwus,
CTPYKTYPHUPOBAHO TakuM o0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HaBBIKAMH OCYIIECTBIISUIOCH MOCJIEA0BATENIbHO U MOCTYIATEIbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasysi MpOYHbIe MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reoMmetpun oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a nBa roga ooydenus - 102 yueOHbIX daca.



COAEPXKXAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsaMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPSIMbIE B  IPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJd MEXAY NpSIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapAIIIENbHBIE INTIOCKOCTH; CBOMCTBA MAPAIIIENbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYpPHl HAa TJIOCKOCTHU: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHECHAUKYJISAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHNEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NPsSIMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHaUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TIIOCKOCTH, TPOEKIIMS (PUTYPHI Ha TIIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJJOCKOCTEN: NMPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIIEHAUKYJISIPaX.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpanHuka. [Ipusma: n-yronpHas
NpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh MIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajiesienune]; U ero cpoucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl, OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
yceu€HHasg mnupaMuaa. OIDJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
MpaBUWIbHAS THPAMUJA; NpPaBWIbHAsA TPEYrojbHAs MNUPAMUA W TMPABWIBHBIN
teTpadap; KkyO. IlpencraBienne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
MJIOCKOCTU. DJEMEHTH CAMMETPHUH B MUPaMUIaX, HapaJUIeIenuIe1ax, MPaBUIbHbIX
MHOTOIPaHHUKAX.



Brruucinenne d1€eMEHTOB MHOTOTPAHHUKOB: pEOpa, WaroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTU M TMOBEPXHOCTH MPABUWIBHOW MHPAMUJIBI, TEOpeMa O
mIomaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMuIbl, TPU3MBI.

[Tomo6ubie Tenma B mpocTtpaHcTBe. (COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJI.

11 KIIACC

Tesia Bpalmenus

[Humuaapuueckast MOBEPXHOCT, oOpasyromue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywollas MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOCcTU. KoHyC: OCHOBaHUe U BepIIMHA, 00pa3yromias
1 OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yoniue
Y BBICOTA; OCHOBAaHMS U OOKOBas MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUaMeTp; IJIOMATb MOBEPXHOCTU ChEpHI.
B3auMHoe pacrnionoxenue chepbl U TII0CKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
TI0IIA b ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BépTka MUIMHAPA U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTPAaHHUKOB. MHOTOIpaHHMK, ONTMCAHHBIH
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciueactsus u3 He€. OObEM MWIMHJpPA,
KoHyca. O0BEM 11apa U mIomaab chepsl.

[longoOuble Tenma B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMAMU TTOTOOHBIX TEI.

Ceuenus MHAPA (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUSI KOHYCa
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPIIUHY), CEUSHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PeimieHwe 3amay, CBSI3aHHBIX €
NpUMEHEHUEM TMpaBwil JAecTBUM ¢ BekTopamu. llpsimoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocteifiime 3amaum B
KOOpAMHATax. YTojl Mexay BekTtopamu. CKalipHOE MNPOU3BEIECHUE BEKTOPOB.



Beruncienne yriaoB Mexay HMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUN T€OMETPUUECKUX 3a1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHSI IPOrpamMMbl y4eOHOTO MpeaMera
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SIBIICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMYU 1 HA3HAYCHHUEM.

I[IaTpuoTHYeckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTIaHCKON UJICHTUYHOCTH, YBOKECHUS K
MPOIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUUCKUX MAaTE€MaTUKOB U POCCUKCKON MaTeMaTUYECKOW IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, chepax
SKOHOMHUKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TMOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JOCTUKEHUN HAYKU U JICSTEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOIO BKJIa/a B MOCTPOCHHUE YCTOMUMUBOrO OyAYyLIETO.

JdcTeTHYECKOoe BOCIIMTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUHN, PACCYKICHUI; BOCHIPUUMUYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUIOB HCKYCCTBA.

dusnyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a »KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEIbHOCTHIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccnrn W Ppeamu30BBIBaTh COOCTBEHHBIC >KH3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM000Opa30BaHUIO HA TMPOTSIKEHUU BCEU MXU3HHW; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH.

IKO0JIOrHIeCKO€e BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO AKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TpoOJIeM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHUYeCKUX 3HAHWM JJIS pelIeHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOIO NO3HAHUSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEebHOCTH, JTaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IMBUIM3ALMH; OBJAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKON KyJIbTYpOW KakK CpPEICTBOM IIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIAZICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuusepcanvhvie  no3nasamenvHuvle  Oelicmeus,  0becneyu8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo08  NO3HAHUSL  OKpYXCalowe2o  Mupa;  NpUMEeHeHue  J102U4eCKUX,
ucce008amenbCKux onepayull, ymenuil pabomams ¢ uHgopmayueti).

ba3oBble JJornueckue aeicTBUA:

e BBISBIATH U XapaKTePU30BATh CYIIECTBEHHbIC MPU3HAKK MAaTEMAaTUUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXTYy MOHATHUAMU;, (OPMYIUPOBATH
OTpeNeSIieHUs]  TMOHSITUH;  yCTaHABJIMBAaTh CYIIECTBEHHBIH  MPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOANMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMymHUpoBaTH W MPEOOPa30OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHBIE;

e BBIBIATHL  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npeiaraTb KpUTEPUH J1J1s1 BBISIBJICHUS] 3AKOHOMEPHOCTEN U POTUBOPEUUI;



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUU;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IBI;

e BbBIOMpaTh crmoco0 pemieHus y4yeOHOM 3afaun (CpaBHHUBATH HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4EToM
CaMOCTOSATENLHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT IO3HAHMS;
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOIIWE MPOTUBOpEUne, MpodiemMy,
yCTaHaBIMBaTh HCKOMOE€ M  JaHHO€, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIEHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTHYeCKOTro
O0OBEKTa, SBJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (hOPMYIUPOBATH OOOOIICHHS U BBHIBOJBI IO PE3YJIbTATaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATH BO3MOXHOE pPa3BUTHE IIPOLlECCa, a TAKXKE BBIJBUTATh
IPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

e BBISBIATH A€PUIUTH HHPOPMAILINK, TAHHBIX, HEOOXOIUMBIX JJIsl OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BBIOMpaTh UWH(OpPMAIMIO U3  UCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJEKHOCTh uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie KOMMYHUKAMUEHble Oelicmeus, 0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0menne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJIEHUS B COOTBETCTBHUH C YCIOBUSIMHU
¥ LIETISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS



B YCTHBIX M IMUCBbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PELICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPe3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJCH, HAIICJICHHbIC HAa TTOUCK
pPELICHUs; COMOCTAaBIATh CBOM CYXKIECHUS C CYXACHUAMH JPYTIUX
YYaCTHUKOB JHAaliora, OOHApyXHBaTh Pa3U4He U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOI Popme popMyaHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOATENLHO BEIOMPATh OPMAT BHICTYTICHHUS
c y4€TOM 3aj1a4 Mpe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHOU
paboThl MpHU penieHuu Y4eOHBIX 3ajlay; MPUHHUMATH I1€Jb COBMECTHOM
NEeSATEIbHOCTH, IUJIAHUPOBATh  OPraHU3AIMI0 COBMECTHOM  paloThI,
pacnpenensiaTh BUABl pabOT, JOroOBapUBaThCA, OOCYXKIaTh IMpolecC U
pe3yabTat padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE TITYPMbD» W WHBIC); BBINOIHATH CBOIO YacTb pabOThI H
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIHMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vhueepcanvrvle pecynamusnuie oeticmaus, obecneyusarom gopmuposanue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUYHOCHIU.
Camoopranusamnus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 pelIeHuUsI
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pediaeKcuu KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCca U pe3yibTaTa
pelIeHusT MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IPU PELICHUH 3aa4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BHISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LMW M YCIOBUAM, OOBSICHATH
MIPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKECHUS PE3yJIbTATOB AEATEIIBHOCTH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
T€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATHIMU: MAPATIETBHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX
Y ILUIOCKOCTEH.

KnaccudumnupoBaTe B3aUMHOE pAaCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTth MOHATUAMM: JABYTPaHHBIA yTOJ, TPaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrja; JMHEWHBIA Yrojl ABYTPAaHHOIO yrIjla; IpajycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh NOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPaHHHUK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (IHpaMuIa; MpU3Ma,
MPSIMOYTOJIBHBIN TTapaJijIesienuie 1, Kyo0).

KnaccupummpoBat  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeIUNIEeabl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOSHUS CEUEHUH, UCIIOJIb3YSl METO/ CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAaHHHKOB METOJOM  CII€JOB, BBIIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHHUBY.

Pemmarp 3aaun Ha HaxOXKJEHHE TEOMETPUUECKUX BEJIMYUH MO 00pa3nam miu
QITOPUTMaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKM JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmars 3aaun Ha HaxOXKIAEHHE TE€OMETPUUECKUX BEJIMYUH MO 00pas3iam Wiu
QITOpUTMaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUH
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCS NPAMBIMH, MEXKIYy MNPSIMOM M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Boeruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
NUpPaMUJa) C IPUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLIECHHS MEX 1Y TUIOIAIIMU
HOBEPXHOCTEH, 00bEMaMHU 1TOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE;, IIEHTP, OCh H
MJIOCKOCTh CHMMETPHUH; IEHTP, OCh U TJIOCKOCTh CHMMETPUHU (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBaTh W HWHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTprdeckue (HaKThI IS PEIICHUS CTEPEOMETPUIECKUX 3a/1a,
MIPEATOJIATraoIINX HECKOIBKO IIaroB PEIIeHHUs, €CIIH YCIOBHS PUMEHEHHUS 3a/T1aHbBI
B SIBHOH (hopme.

[IpuMmeHsTh  TpOCTEHIIME TPOrpaMMHBIE  CpPEICTBA UM DJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4.

[IpuBoaMTh TpUMEPHl MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TIPHUPOJAE U
JKU3HH, PaCIiO3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[IpuMeHsTh TMONy4YeHHBIC 3HAHUS HA TMPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallul W TIPUMEHSTh H3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKhn CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATHL PEaTbHBIC
CUTyalli Ha s3BIKE TEOMETPUH, WCCIEAOBaTh ITOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAXOXKIEHUEM I€OMETPUUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MOHATUSIMH: [UJIWHIPUYECKAs TOBEPXHOCTh, OOpa3yrolIue
AJIMHAPUYECKON MMOBEPXHOCTH; IIWJIMHP; KOHUYECKAast TOBEPXHOCTH, 00pa3yIomue
KOHUYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CITOCOOBI MOTYUYEHUS TE BPAIICHHUS.

KnaccudunmpoBats B3auMHOE pacnoyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Beraucisate  00BEMBI M TIJIOMIQAM  TIOBEPXHOCTEH  Tell  BpalieHwus,
TCOMETPUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY ¥ ONTUCAHHBIH
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHHUS.

BBIYUCISITE COOTHOMICHHSI MEXIY IUIOMAASIMU MOBEPXHOCTEH W 00bEMaMu
OA0OHBIX TEII.

N300paxaTh u3ydaeMbie (QUTYpbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
dburyp: BuI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHUA.



W3Bnekatb, HWHTEPHpPETUPOBATH W MPeoOpa3oBbBIBATH HMH(POPMALHMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCII0, OOBACHATh, KAKUMH CBOMCTBAaMHU OHH 00JIaJaIOT.

[IpumeHsTh paBUIIO Mapajvieaenunesaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpPaMH, CKAIIPHOE IIPOU3BEAEHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIE
BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumeHnsTh reomeTpruecKue (HaKkThI 17151 pELICHUS] CTEPEOMETPUYECKUX 3a/1ad,
MPEANOJaralonX HECKOIbKO IIaroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbl
B sIBHOU (popme.

PemaTte npocreiilime reoMeTpuuecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaur Ha J0Ka3aTeIbCTBO MAaTEeMaTHYECKUMX OTHOIIEHUWA U
HaXO0XJIEHUE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WiIH aJropuT™MaMm, NpUMEHss
W3BECTHBIE METO/bI ITPU PEILIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs mOpocTedlIne IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a/1ay.

[IpuBoAUTH TMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MTPOSIBJIEHUE 32aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJy4YEHHBIE 3HAHUS HA IMPAKTHUKE: aHAJIM3UPOBATh pEajbHbIC
CUTyalluM W TPHUMEHSTh H3YYECHHbIE TOHSTHS B MpPOIECCE TMOMCKA pelIeHUs
MaTeMaTUYecKu CPOPMYIMPOBAHHON MPOOJIEMBbl, MOJACIUPOBATH PEAIbHbIE
CUTyalluM Ha A3bIKE TEOMETPUU, MCCIEIOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHSATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKUX BEJTUYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
b K
1 BBenenue B crepeoMeTpuio 10 uommorexa [10
https://m.edsoo.ru/1¢209e37
) [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. 12 | bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyYISIPHOCTD MPSAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEM https://m.edsoo.ru/1c209e37
bubnuoreka [{OK
4 1 1
VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 0 https://m.edsoo.ru/1¢209¢37
5 MHororpanHuku 11 1 bubmorexa HOK
https://m.edsoo.ru/1c209e37
N bubmuorexa [IOK
6 06 9 1
DEMET MHOTOTPARIHIOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceyeHusl, paCCTOSAHUS U YIJIbI 4 1 brbmmorexa [IOK
P ' P r https://m.edsoo.ru/1¢209e37
OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KoaudecTBO 9acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/m P Konrposbubie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuorexa [JOK
1 T 12
¢J1a Bpattetus https://m.edsoo.ru/1¢209e37
2 OO0BEMBI TET 5 1 bubmorexa LHOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1
€KTOPbI U KOOPJUHATHI B POCTPAHCTBE hitps://m.edsoo.ru/1c209¢37
4 [ToBTOpEHME, 0000IICHUE, 7 1 bu6mmoreka [IOK
cUCTeMaTU3alus 3HaHUH https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB I1O 34 3 0

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

OCHOBHBIE TTOHSTHSA CTEPCOMETPHU: TOUKA,
InpsMmasd, IJI0CKOCTb, IIPOCTPAHCTBO.

KoaudecTBO 9acoB

Bcero

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/ibHbIE pecypChl

bubmuoreka [{OK

1 [IpaBuiia n300paxeHust Ha PUCYHKaX: 1
. https://m.edsoo.ru/aecc77cd
M300pakeHUs TUIOCKOCTEH, MapalieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
) [TonsTus: nepecekaronyecs mIOCKOCTH, | bubnunoreka LIOK
IepeceKarolmecs npsaMas 1 IoCKOCThb https://m.edsoo.ru/2d8a9¢99
3 [TonsTHs: nepeceKkarouecs MIOCKOCTH, | Bbu6mmoteka [JOK
IepeceKaroluecs npsamMas U miI0CKoCThb https://m.edsoo.ru/db685e73
3HAaKOMCTBO C MHOTOI'paHHHKaMHU,
4 n300paxeHrne MHOTOTPaHHHUKOB Ha 1 bubmmorexa LHOK
P p https://m.edsoo.ru/a63959%d
PUCYHKaX, Ha MPOEKIIMOHHBIX YepTexkKax
HavansHbie cBeieHUS 0 KyOe U mupaMu/e,
5 uX pa3BépTkU U Momenu. CeueHns 1 bubnuorexa [IOK
p p ’ https://m.edsoo.ru/b30dff38
MHOT'OTPaHHUKOB
HauanpHbie cBenenus o kyoe U mupamusie,
6 ux pa3BépTku U moaenu. Ceuenns 1 bubnmorexa OK
PasBep ' https://m.edsoo.ru/3d8ffd32
MHOT'OTPaHHUKOB
[TonsiTre 06 aKCMOMATHYECKOM TMTOCTPOCHUH
but6mmorexa [IOK
7 CTEPEOMETPHUU: aKCUOMBI CTEPEOMETPUU U 1

CICACTBUA N3 HUX

https://m.edsoo.ru/Occ5céfe




ITonsatue 06 akCHOMAaTUYECKOM IIOCTPOCHHUU

nmapaJijiCJIbHBIC IIJIOCKOCTHU

8 CTEPEOMETPUI: AKCHOMBI CTEPEOMETPUN U Bubmaorexa ITOK
PEOMETpHIL: PEOMETP https://m.eds00.ru/239c8cb4
CIIEICTBUS U3 HUX
[TonsTHE 06 aKCMOMATHUYECKOM ITOCTPOCHUH
9 CTEPEOMETPUHN: AKCHUOMBI CTEPEOMETPUHN U Bubmaorexa ITOK
PEOMETpHH: PEOMETP https://m.eds00.ru/65c6b106
CJIEICTBUS U3 HUX
[TonsTHE 006 aKCHOMATUYECKOM TTOCTPOCHUHU
10 CTEPEOMETPUHN: AKCHUOMBI CTEPEOMETPUH U buGnuorexa [IOK
PEOMETpHHL: PEOMETP https:/m.eds0o.ru/258fc245
CJIEICTBUS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B
11 IPOCTPAHCTBE: IIEPECEKAIOIINECS buGnuorexa [IOK
poctp - 1ep ’ https://m.edsoo.ru/1a2520f6
MapajuIeNIbHBIC U CKPEIIUBAIOIINECS TIPSIMBIE
[TapamiensHOCTh MPSMBIX U TUNIOCKOCTEH B
2 IIPOCTPAHCTBE: Mapaljie/IbHbIE NIPSIMBIE B bubnuorexa [IOK
MPOCTPAHCTBE; MAPAIUIENbHOCTD TPEX https://m.edsoo.ru/93ad36b3
MIPSIMBIX
[TapaniensHOCTh MPSMBIX U TIIOCKOCTEH B
13 npocTtpadcTse: [lapamienbHOCTD IPSIMOM U Bubmiorexa IOK
poctp -ap p https://m.edsoo.ru/ee1d19bH9
IUIOCKOCTH
14 VYTIbl ¢ cCOHApaBiIeHHBIMUA CTOPOHAMHU Bubmiorexa IIOK
p p https://m.eds00.ru/9f407 169
15 VYroa Mexay npsMbIMUA B IPOCTPAHCTBE Bubmiorexa LIOK
Ay 1P pocTp https://m.edsoo.ru/fe733862
16 VYroa Mexay npsMbIMA B IPOCTPAHCTBE Bubmiorexa OK
Ay TP poctp https://m.edsoo.ru/2935a9a0
17 [TapanienbHOCTb MIOCKOCTEH: bubmuorexa [IOK

https://m.edsoo.ru/2e18f255




bu6nmoreka [IOK

18 Csoii i
BOMCTBA ITapalJIEIbHBIX IIJIOCKOCTEN https://m.edsoo.ru/e504d656
[Ipocreiimune npocTpaHncTBEHHbIE PUTYPBI
19 H'f TUIOCKOCTH: I;CT 53 KyO b bubmmorexa [TOK
 TETPEAP, YD, https://m.edsoo.ru/4a28dc02
napajuieJenumne;y
bu6nmmoreka [IOK
20 IT i
OCTPOCHIE CEaCHiH https://m.edsoo.ru/1d434dOf
bubmuoreka [{OK
21 ITocTpoenune ceuenui
TpoerHe cenetmH https://m.edsoo.ru/ec26fe5d
Kontponbnas padota o teme "lIpsimbie u
22 nnocTIE)ocm B np OCTPAHCTBE ’ bubmmorexa [TOK
poctp ’ o https://m.edsoo.ru/9a0a9%e56
[TapaniensHOCTh IPSIMBIX U TIIOCKOCTEH
[lepneHauKyISIpHOCTD NPSMOU U
23 HJI(I))CKO(;Z’[[I/I'};IG pneH WK IJ)BI HBIE TIPSIMBIC B bubmorexa HOK
- TICPIICHAHRY AP p https://m.edsoo.ru/b19f6a5d
MIPOCTPAHCTBE
24 [IpsiMbIe mapainienbHble U bubmmnoreka HOK
NEPIEHINKYIIIPHBIE K IIJTOCKOCTH https://m.edsoo.ru/0ac11c95
)5 [IpsimMble mapasenbHble U bubmmnoreka HOK
MEPIEHANKYJISIPHBIE K TIIIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U bubnnorexa [JOK
IJIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHAUKYJIAPHOCTH IIPSIMON U bu6muoreka [IOK
IUIOCKOCTHA https://m.edsoo.ru/79165d15
)3 Teopema o mpsMOM MEPIICHANKYIISIPHOMN bubnuotexa [JOK
IUIOCKOCTH https://m.edso0.ru/635¢5087
29 Teopema o npsiMoii IepHEeHIUKYISIPHON bubnmnorexa [JOK

IIIIOCKOCTH

https://m.edsoo.ru/bd3745{8




Teopema o IpsIMOM NEePIICHANKYIISIPHOM

bu6numoreka [IOK

30
IJIOCKOCTH https://m.edsoo.ru/7d18834b
IlepnieHmuKyISAp M HAKIIOHHBIC: PACCTOSHUE
31 oT iornm ,Z[OyHJII())CKOCTI/I aCCTofI)HI/IC oT bubmorexa [IOK
) P https://m.edsoo.ru/33c477d3
MPSAMOM 10 TIIOCKOCTH
IleprieHIMKYIISIp U HAKJIOHHBIE: PACCTOSHUE
32 oT I"I)‘OLIKI/I noynnl())CKocm aCCTOSII)HI/IC oT bubmorexa LOK
. P https://m.edsoo.ru/66fefadd
MPSAMOM 10 TIIOCKOCTH
IlepnieHAUKYIISIP U HAKJIOHHBIE: PACCTOSHUE
33 oT IT)OIIKH OyHJII())CKOCTI/I aCCTosII)HI/Ie oT bubmmorexa LOK
. A P https://m.edsoo.ru/a5b7b8e3
MPSIMOH 10 TIFIOCKOCTH
[lepneHuKymsp ¥ HAKIOHHBIE: PACCTOSIHUE
34 OT TOYKH JIO IJIOCKOCTH, PACCTOSTHHUE OT bubmmorexa LOK
. A P https://m.edsoo.ru/dbee22bc
MPSIMOH 10 TIFIOCKOCTH
35 VYTibl B IPOCTPAHCTBE: YIOJI MEXAY MPSIMOM bubmuoreka [IOK
M ITOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByTpaHHBIN yroJl, JMHEHHBIN yroi bubmmnoreka HOK
JIBYTPAHHOIO yIia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJj, TUHEWUHBIN yroi bubmuoteka [IOK
JBYI'PaHHOI'O yIJja https://m.edsoo.ru/c7c777ed
IlepnieH TUKYISAPHOCTD IIJIOCKOCTEH:
38 i 1123Ha1< neyne}pl HKYJISIPHOCTH JIB bubmmorexa HOK
p Vp JHKYIAD ABYX https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEMN
[lepneHMKyISPHOCTB MIIIOCKOCTEM:
but6mmorekxa [IOK
39 MPU3HAK NEPIEHAUKYISIPHOCTH IBYX

IJIOCKOCTEN

https://m.edsoo.ru/ed9e2a8e




[leprieHANKYASAPHOCTD IIOCKOCTEH:

40 IIPU3HAK NEPIEHAUKYIIPHOCTH IBYX bubamorexa LOK
& https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
41 Teopema o TpEX neprneHANKyIsIpax bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TpEX NepHeHANKYIIApax bubamorexa LOK
https://m.edsoo.ru/52188a7d
43 TeopeMma o TpEx nepHeHAUKYIAPAX bubmmorexa [TOK
https://m.edso0.ru/9f246736
KonTponbHas padoTa no remam
44 "IlepneH IUKYISIPHOCTD MPSAMBIX U Bbu6moteka [JOK
mockocTeil" U "YTIbl MEXy MPSIMBIMH U https://m.edsoo.ru/56971ef3
miockocTsaMu"”
[loHsiTHIE MHOTOIpAaHHUKA, OCHOBHbBIE
45 3JIEMEHThI MHOTOTPAaHHUKA, BBITYKJIBIE U bubnnorexa [JOK
HEBBIMTYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOTpaHHUKA
[Ipusma: n-yronbpHas npu3Ma; rpaHu U
46 OCHOBAHUS IPU3MBI; TIpsiMasi U HAaKJIOHHAs bubnnorexa [JOK
MIpU3MbI; OOKOBasI U MOJIHASL TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI
47 [Tapannenenunen, NpsMOYTOJIbHBII bubnnorexa [JOK
MapajuieenuIiel U €ro CBOMCTBA https://m.edsoo.ru/8a7be683
[Mupamuna: n-yronbHas nupammuaa, TpaHu v
43 OCHOBaHHUE MUPaMHM/JIbl; OOKOBAs U MOJTHAS bu6muoreka [JOK
IIOBEPXHOCTh ITUPAMUBL; IPABUIIbHAS U https://m.edsoo.ru/fblcdOas
yceuéHHas nupaMuia
49 [IpaBHuIBHBIE MHOTOIPAaHHUKU: ITOHATHE bu6muoreka [JOK

IMPaBHUJIbHOTO MHOT'OI'PaAaHHHKA; ITpaBUJIbHAA

https://m.edsoo.ru/074c8865




HpU3Ma 1 IpaBHJIbHAS THPAMUJIA;
IpaBHJIbHAA TPCYroJibHasA IMupaMuia u
MIPAaBUIIBHBIN TETPadap; KyO

Hpe,Z[CTaBJ'IeHI/IC O IMPpaBUJIbBHBIX

50 MHOTOTpaHHHUKAX: OKTa3p, AOACKa P U bubmmorexa [IOK
https://m.edsoo.ru/a0fddSbf
UKOCadIP.
CummeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENIbHO TOYKH, IPSIMOM, TIIOCKOCTH.
51 DNeMEeHThl CUMMETPHUH B TUPaAMHUAAX, bubmmorexa [IOK
https://m.edsoo.ru/b9e777d9
napajuieNienuneaax, NpaBuibHbIX
MHOTOTpaHHUKAX
5 Brruucnenue 351eMeHTOB MHOTOTPAaHHUKOB: bubmmoreka [JOK
pEOpa, MuaroHa u, yribl https://m.edsoo.ru/6cdbecef
[Inomanp 60KOBOM MOBEPXHOCTH U MOJIHOM
53 ITOBEPXHOCTH MPSIMOM IIPU3MBI, ILIOIIA/Ib bubmmnoreka HOK
OCHOBaHUH, TeopeMa 0 OOKOBOH https://m.edsoo.ru/37d84157
MMOBEPXHOCTHU MPSMOU TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MMOBEPXHOCTHU MPABUIILHON MUPAMHUIBI, bubnnorexa [JOK
Teopema O TJIoNau OOKOBOM MOBEPXHOCTH https://m.edsoo.ru/5603e30b
YCEYEHHOU MUPAMHU/IBI
55 KonrtponbHas pabora no teme bubmuoreka [IOK
"MHororpasHuku" https://m.edsoo.ru/a95f5c04
" bubmuoreka [IOK
3 Torsrue 06 0breme https://m.edsoo.ru/7ad0020b
N bubmuoreka [IOK
37 OOBEM MHpaMiL https://m.edsoo.ru/235171b3
58 O06BEM TUpaMuIbI bubmorexa [IOK

https://m.edsoo.ru/f47dfefd




bu6nmoreka [IOK

. |
59 OOBEM mupamiL! https://m.edsoo.ru/79¢10312
N bubnuorexa [JOK
1
60 OOnEm mupamu et https://m.edsoo.ru/2faadc3f
N bubnuorexa [{OK
01 OObEM pHMEI ! hitps://m.edso0.ru/79853608
N bubnuorexa [{OK
62 006 1
DEM [IPUSMBL hitps://m.edso0.ru/1¢053890
63 O06BEM IPHU3MBI 1 bubmmorexa [JOK
https://m.edsoo.ru/482d3f51
64 KonTponbnas pabota o teme "OObEMBI | bubmmoreka [JOK
MHOTOI'PaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AIIHS
65 snanui. [locTpoeHue ceueHuii B 1 bubmorexa HOK
' P https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
3HaHU. BerurcieHne pacCTOSHUIN: MEXKIY
66 BYMsSI TOUKaMH, OT TOYKH JIO TIPSMOM, OT 1 bubmmorexa HOK
ABYM ’ 710 1P ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 THIOCKOCTH, MEXKTY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
bu6mmoteka IIOK
67 n o 1
TOTOBas ROHTpOLHAT pabora hitps://m.eds00.ru/b9146bc0
[ToBTOpeHmE, 0000IIEHNE CHCTEMATH3AITUS
3HaHUU. Beruncienne yrioB: Mexay
68 CKPEIIUBAOIIIMHUCS IIPIMBIMHI, MEX 1 bubmmorexa LIOK
PEIHBAION P > MEAAY hitps://m.eds00.ru/56765¢8b
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YTJI0B MEXAY TUIOCKOCTSIMU
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68




11 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne i/m Tema ypoka
Bcero o0pa3oBaTejibHbIE PeCypPChI

1 Cdepa u map: ueHTp, paanyc, Tuamerp; | bubnmoreka [JOK
IJIOIA b TIOBEPXHOCTH ChEphI https://m.edsoo.ru/0341bc2b
B3aumMHoe pacrionoxxenue chepsl u

bubnuoreka [{OK
2 IUIOCKOCTH; KacaTeJbHasl INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cdepe; miomans ceps

3 N3o0paxkenue cdepsl, mapa Ha IMIOCKOCTH. | bubanoreka [JOK
Ceuenus mapa https://m.edsoo.ru/bc15f7{2
[HunuHapudeckas TOBEPXHOCTb,

4 o0pa3ymolne IUIMHIPHIECKOI | bubnunoreka LIOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.eds00.ru/6054b8c1
MMOBEPXHOCTHU
Hunuuap: ocHOBaHMS U OOKOBas

5 MOBEPXHOCTh, 00pa3yolas U OCh; MO 1 bubmorexa HOK

P N ’ pv Yo ’ https://m.edsoo.ru/188f6216
OOKOBOI1 U MOJHOIN MOBEPXHOCTH
N3o0paxkenue muinHapa Ha TUIOCKOCTH.

6 PazsépTka nununapa. CedeHus MIMHIpA | bu6mmoteka IIOK
(TUIOCKOCTHIO, MapaIICIBHON UITH https://m.edsoo.ru/016e25eb
MEPIECHIUKYISIPHON OCH IIUIUH/PA)

Konunueckas HoBepxHOCThL, 00pa3yromue
. P Pasyio bubmuoreka [IOK
7 KOHHMYECKOM MOBEPXHOCTH, OCh M BEPIIMHA 1
. https://m.edsoo.ru/c94ba09b
KOHHYECKOU MOBEPXHOCTH
Konyc: ocHoBaHue 1 BepiInHa,
. bubnunorexa LIOK
8 oOpa3yromas U 0Ch; TJIOMIAs, OOKOBOU H 1

ITOJTHOW ITOBEPXHOCTH

https://m.edsoo.ru/897dd3b2




Y ceuéHHBIN KOHYC: 00pa3yrolue 1 BHICOTA;

bu6numoreka [IOK

9
OCHOBaHHUS U OOKOBAast MOBEPXHOCTh https://m.edsoo.ru/1468bab3
N3o0pakeHne KoHyca Ha MIIOCKOCTH.

10 Pa3BépTka konyca. CeueHust KoHyca bubnmoreka [JOK
(TUTOCKOCTBIO, MapaJICIIbBHOW OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
IIJIOCKOCTBIO, TPOXOISIIEH Yepe3 BEPIIUHY)

1 KoMOuHamwst Ten BpalieHus u bubnmoreka [JOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHHK, OTIMCAaHHBIN OKOJIO chephl;

12 cdepa, BIMCaHHAS B MHOTOI'PAaHHUK WJIH B bubmmorexa LIOK

pa, P https://m.eds00.ru/0b136158
TEJIO BPAILICHUS
13 [Tonstre 06 06bEMe. OCHOBHBIE CBOWCTBA bubmuoreka [{OK
00BEMOB TEI https://m.edsoo.ru/26a03fb7
N bubnuoreka [{OK
14 06
POM HHTHIIpE, ROHyCd https://m.edsoo.ru/5513d87b
bubnunorexa LIOK
15 O06bEM mapa omaab che
bEM Iapa u UIOMak Chephl https://m.edsoo.ru/d189bde2
[Tono6HbIE Tena B MPOCTPAHCTBE.
16 CoOTHOIIEHUS MEXY TUIOMIASIMHI bubmorexa OK
. _I_[y il https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH, 00bEMaMHU MOJOOHBIX TEI

17 KontponbHas pabora no temam "Tena bubmmnoreka HOK
Bpamenus" u "O6beMbl Ten" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha MI0CKOCTH U B MPOCTPAHCTBE Bubmmorexa [IOK

p pocTp https://m.edsoo.ru/5caefclb

19 CloxeHue ¥ BEIYMTaHUE BEKTOPOB brbmorexa [OK

P https://m.edsoo.ru/23f4f089
b K
20 YMHOXEHUE BEKTOpa Ha YHCIIO nomotexa LO

https://m.edsoo.ru/dee379¢eb




Pa3noxxeHue BekTopa 1o Tpém

21 HEKOMIUIaHApHBIM BeKkTopam. [Ipasuio bubamorexa LIOK
https://m.edsoo.ru/a28fd74e
napaJiesienumnena
” Pemenue 3aiay, cBsi3aHHBIX C IPUMEHEHUEM bubnunorexa LIOK
MpaBWJI ICUCTBUI C BEKTOpAMH https://m.edsoo.ru/5a827900
3 KoopannaTHo-BeKTOpHBIN METO1 NIPU bubnmoreka [JOK
pELIEHUH TEOMETPUUECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronbHas cucTeMa KOOPAHHAT B
24 HI?I))OCTpZI;ICTBe. Koopaunats! BpeKTopa. bubmmorexa LIOK
= https://m.edso00.ru/48db7058
[Ipocreiimme 3a1aun B KOOpIUHATAX
)5 VYron mexay Bektopamu. CkansipHOE bubnnorexa [JOK
MIPOU3BEACHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruncnenue yriioB Mex 1y NpsSiMbIMH U Bbu6moteka [JOK
IUIOCKOCTSMU https://m.edsoo.ru/8efbe78e
7 Kontponbnas padota o Teme "BekTopsl u bubnmnorexa [JOK
KOOpJUHATHI B IPOCTpaHCcTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpEeHue, 06001IeHNE 1
)3 cucreMaTtu3anus 3HaHuil. OCHOBHbIE bubnnorexa [JOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780basd
TUTAHAMETPUH
[ToBTOpEeHue, 06001IeHNE 1
29 cucreMaTtu3anus 3HaHuil. OCHOBHbIE bubnmnorexa [JOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPUH
[ToBTOpEeHUEe, 06001IEHNE 1
N but6mmorekxa [IOK
30 cUCTeEMAaTH3alus 3HAaHUN. 3a1auu

IUTaHUMETPHUU U MECTOABI UX PCUHICHU A

https://m.edsoo.ru/7491efeQ




IToBTOpeHuEe, 0600IIEHNE U

31 CHCTEMAaTH3alMs 3HaHUH. 3agaun 1 bubmmorexa OK
1 e https://m.edsoo.ru/4dffdad7
TUTAHAMETPUU H METOJIBI HX PEIICHUS
[ToBTOpeHME, 0000IIEHNE U
1 cucTeMaru3anus 3HaHui. OCHOBHBIC | bubmuorexa [JOK
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU
33 Hroroast koHTpoIbHAs paboTa 1 bubmorexa HOK
https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEeHME, 0000IIEHNE 1 | bubnunoreka LIOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MartemaTrka: anrebpa ¥ Hadaia MaTeMaTHUECKOTO aHAlIN3a, TCOMETPHSL.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kagomues C.b. u ap.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
['eometpus, 10-11 knaccewl/ Atanacsia JI.C., byry3os B.®., Kanomues C.b. u

ApYyrue, AKHHOHepHOG O6IHGCTBO «HSI[&TGJ'IBCTBO «HpOCBGHIGHI/Ie»

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/

https://m.edsoo.ru
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