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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 11 —12 «kmaccoB pa3pabotaHa Ha ocHOBe DemepaibHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINA POCCHICKOTO 0OO0pa3oBaHU.
Peanuzanmsi mporpaMMbl 00ecIieYnBaeT OBIAJICHUE KITFOYEBBIMH KOMIICTCHITUSIMU,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U I[IO3HABATEIILHOIO pa3BUTHUS
JUYHOCTH 00YyYarOIIUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Baxxnocth yueOHOTO Kypca TEOMETPUM HAa YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
OpEIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T'€OMETPUM B HANPaBIECHUH JIMYHOCTHOTO
pa3BuTusa oOyvarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOM MAaTeMaTH4eCKOU
TPaMOTHOCTH, U3YYCHHS APYTUX yU4EOHBIX AUCHMILINH. PazButre y oOydarommxcs
MPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakuuii, COOTHOUIEHHHM pEaJbHOIO MU HJI€ATBHOIO, XapaKTepe OTpPaKEHMs
MaTeMaTHUYECKON HayKO! SIBJIEHUI U POIIECCOB PEaIbHOIO MUPa, MECTE T€OMETPUN
B CUCTEME HayK U pOJId MaTEMaTHUECKOTO MOJICIMPOBAHUs B HAYYHOM MO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYIHOTO MUPOBO33PEHUS YUAIIUXCS, a
TaK)K€ Ka4yeCTB MBIIUICHUSA, HEOOXOMUMBIX I aJalTallid B COBPEMEHHOM
o01ecTBe.

['eomeTpus sBisieTcs OOHUM U3 0a30BbIX NPEAMETOB HAa YPOBHE CPEAHETO
oOmero oOpa3oBaHHs, TaK Kak oOOECrneYyMBaeT BO3MOXKHOCTh HW3Y4YEHUs Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPyeMOe TMpU HU3YYCHHH OOYYarOIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUH U MTOCTPOCHUU LEMOYKH JIOTUYECKUX YTBEPKACHUN
B XOJ€ pELIECHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMNPOBEPraTh
THIOTE3bl HETIOCPEACTBEHHO HCIOJB3YIOTCS TMPH PEIICHWH 3a]a4 €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHalbHOrO ObITHS, (opma
OTPaKEHUsI OKPYXKAIOIIETO MHpPA, YCJIOBHE YCIEUTHOTO TMO3HAHWUS U aKTUBHOTO
npeoOpa3oBaHus  JE€UCTBUTENbHOCTH. OnepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpazamu 00BbEIUHSIET pa3Hble BUAbI yUeOHOU U TPYAOBOM IEATEIbHOCTH, SIBISETCS



OJIHUM U3 Tpo(decCHOHATBbHO BaXHBIX KAauecTB, IMOATOMY akKTyajbHa 3ajlaya
dbopmupoBaHus y  oOydarouuxcsi MPOCTPAHCTBEHHOTO  MBINIJICHUS KAk
Pa3HOBHJIHOCTH OOpa3HOrO MBIIUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAESITENFHOCTH IO MHOTUM HaPaBIICHUSIM.

Ilenp ocBoeHus mporpaMMmbl ydueOHOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 00yueHus — o0O1eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOy4aronuxcs yepe3 odecrneyeHrne BO3MOXKHOCTH MPUOOPETEHUS U UCTIOJIb30BaHUS
CUCTEeMAaTUYECKUX TEOMETPHUUYECKMX 3HAHUH M  JEHCTBUM, crneuuUIHbIX
T€OMETPUH, BO3MOXXHOCTHM  YCHEIIHOTO MPOJODKEHHUS  O0pa3oBaHUA  TIO
CHELHUATBHOCTSAM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCIIOJb30BaHUEM T'€OMETPHH.

[Iporpamma 1o reoMeTpud Ha ©0a30BOM YypOBHE IIpelHa3HA4YeHa IS
oOyJarolmxcs CpeIHeN LIKOJIbI, HE UCHBITHIBABIINX 3HAYUTENBHBIX 3aTPYyIHEHUM
Ha YpPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH 00IIIME€ MATEMAaTUYECKUE YMEHUS, CBI3aHHBIE CO
cHelM(PHUKON reOMETpUU U HEOOXOIUMBIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpowme 3T0ro, o1 UMEI0T BO3MOXKHOCTh U3YYUTh T€OMETPUIO OOJIee IIyOOKO, eciin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKHUX 3HAHUSX B
poeCCUOHATIBHON JIEATEIIbHOCTH.

JlocTH)keHHe LeIM OCBOEHHMS MPOrpaMMbl OOECIEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3anad. I[IpuoputreTHpIMM 3aJayaMM  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHe B 11—12 kaccax SBISIFOTCS:

dbopMupoBaHrE TPEACTABICHUS O TEOMETPUH KaK YacTH MHUPOBOU KYJIbTYPHI U
OCO3HaHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIKUM MUPOM;

(opMHpOBaHKE TPEICTABICHUS O MHOTOTPaHHMKAaX M TejaaxX BpalleHUs Kak o
BOXHEMIINX MaTeMaTHUYEeCKHX MOJEINSX, MO3BOJSIONIMX OINUCHIBaTh U H3ydaTh
pa3HbI€ SBJICHUS OKPY>KAIOILIEr0 MUPAa;

(opMHpOBaHKE YMEHHS PACIIO3HABATh HA YEPTEkKAX, MOACIISIX U B p€aTlbHOM MUPE
MHOTOTPaHHHKH U TeJla BpaICHHUS,

OBJIAJICHHME METOJaMU pELIEHUs 3a7ad Ha TOCTPOCHUS Ha H300paxeHUsIX
IPOCTPAHCTBEHHBIX PUTYD;

(opMuUpOBaHKE YMEHUS ONIEPUPOBATH OCHOBHBIMU MOHSITUSIMA O MHOTOTpaHHHUKaX
Y Tellax BPAIICHHs U UX OCHOBHBIMHU CBOWMCTBAMU;

OBJIAJICHUE AJITOPUTMAMU PEILIEHUS OCHOBHBIX THUIOB 3ajay; (HOpPMHUpPOBAHUE
YMEHHs TPOBOAUTH HECIIOKHBIE J0Ka3aTeNbHBIE PACCYKICHHUS B XOJ€ PELICHHUS
CTEepPEOMETPUUECKHUX 3a]1a4 U 33]1a4 C MPAKTUUECKUM CO/ICPKAHUEM;

pa3BUTHE MHTEIUIEKTyaIbHBIX M TBOPYECKUX CIOCOOHOCTEW OOydaroumxcs,
MO3HABATEIbHOM AKTUBHOCTH, WCCIICIOBATEILCKAX YMEHHH, KPUTHYHOCTU
MBIIIUICHUS,



(¢opMupoBaHne (QYHKIMOHAIBHOH TI'PaMOTHOCTH, PEJIEBAHTHOM TI'€OMETpPUU:
YMEHHME paclOo3HaBaTh IPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEW B PEAJIbHBIX KU3HEHHBIX CUTYyalUsX U MPHU U3YUEHHUH IPYrHX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
(GopMynUpOBaTh UX HA SI3BIKE TEOMETPUH U CO3/1aBaTh T€OMETPUUECKUE MOJICIH,
OPUMEHATh OCBOEHHBIM T'€OMETPUYECKUM ammapaT [Uisl PEIIeHUs IPaKTHKO-
OPUEHTHPOBAHHBIX 3a7ady, HWHTEPIPETUPOBATh M OLECHUBATh IOJIYYCHHbBIE
pE3yNbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEpPEOMETPHUH B HaYaje ero M3y4eHus 3a/1a4, pelIaeMbIX Ha YPOBHE HUHTYUTHUBHOTO
NO3HAHMs, U ONpEleNEHHBIM 00pa3oM OpraHuM3oBaHHas paboTa HaJl HUMH, 4YTO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTMYECKOTO U TMPOCTPAHCTBEHHOTO MBIILUICHUS,
CTUMYJIUPYET NPOTEKAHNE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JalIbHEUILIEMY
U3YYEHUIO MIPEIMETA.

[Tpenmourenue oTAAETCA HAMISAIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
yUYaIUXCS B Kypce CTEPEOMETPUH MMPOBOAUTCS 3a CUET PELICHUS 3aa4 Ha CO3/IaHNe
IIPOCTPAHCTBEHHBIX O0pa3oB M 337a4y HAa OINEPUPOBAHUE NPOCTPAHCTBEHHBIMU
obopazamu. Co3naHue oOpa3a MPOBOJUTCS C ONOPOM Ha HAIJISIHOCTb, a
ONEpUPOBAHUE 00pPa30M — B YCIOBUSX OTBJICUYEHUS OT HATJISJHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIEPKaHUS.

OcHOBHBIE copepkaTenbHble TMHUU Kypca «[ eomerpum» B 11-12 kmaccax:
«MHororpanHukny, «IIpsiMmble U MIIOCKOCTU B MPOCTPAaHCTBE», «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUHN
pacrnpezensercss He TOJIbKO M0 COAep KaTeIbHbIM JIMHUSAM, HO U IO ToAaM 00y4eHus
Ha YpOBHE CpPEeIHEro 00111ero 00pa3oBaHuUsl.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM peE3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleNéHHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYPUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHUE TI'E€OMETPUUYECKUMHU
NOHATUSAMHU Y HAaBBIKAMH OCYLIECTBIISUIOCH MTOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIOYAIIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYy4YaroIIMXCs, pACIIUpss U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reometrpun oTBOAMTCA 2 yaca B HeAenmto B 11 kitacce u 2 yaca B
Heneno B 12 kitacce, Bcero 3a JiBa rojia o0yuenus - 136 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
11 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMeTpur. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble M CKpeuuBaroumecs mnpsmble. [lapajuienbHOCTh MNpAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIEIBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
[IapaJUIeNIbBHOCTh TPEX MPAMBIX; MAaPAJLICIBHOCTh NPSIMOU M IIOCKOCTH. YTJIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMH B IIPOCTPAHCTBE.
[TapanienbHOCTh INIOCKOCTEN: NapaJljIe/IbHBIE IINIOCKOCTH; CBOMCTBA MTapajlIesIbHBIX
wiockocTel. IIpocrelimme npocTpaHCTBEHHBIE (GUTYpPHI Ha IJIOCKOCTH: TETPasAap,
KyO, mapasuiesienuIe]; HOCTPOEHUE CEUEHH.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
[IPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJIA.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH 10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IJIOCKOCTEMN: MPU3HAK MEPHEHAUKYISIPHOCTUA JBYX IUIOCKOCTEH. Teopema o TpEx
MEPIICHIUKYIIAPAX.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TPaHU U OCHOBAHUS NMPU3MbI; IpsMas U HAKJIOHHAS MPU3MBbL, OOKOBas U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajuleJienunes; U ero cpoucrsa. llupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PAaBUIIbHAS U
yCeu€HHas MNHUpaMuIa. OJEMEHTbl NpuU3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWIbHAs NHPAMHUA; NPABUIIbHAs TPEYroJibHas MHUPaMHUAA W TPaBUIIbHBIN
terpasdap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nozexasap u ukocasap. CeueHus: Mpu3Mbl M TUPAMHUIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IJIOCKOCTU. DJIEMEHTBI CAMMETPUU B MUPAMHUIAX, TAPAIIIEIENUIIEIAaX, IPABUIIbHBIX
MHOT'OTPaHHHKAX.



Bbluncinenue »IeMEHTOB MHOTOTPAHHUKOB: pPEOpa, JMAaroHa M, YIJIbl.
[lnomanas OOKOBOM MOBEPXHOCTH M TMOJHOW TOBEPXHOCTH MPSIMON TPHU3MBI,
IUIOINAb OCHOBAHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsIMOM ipu3Mel. [lmomans
OOKOBOIl TMOBEPXHOCTH M TOBEPXHOCTH TMPABUJIBHOW MUPAMHIIbI, TEOpeMa O
wionaau yceu€unoit nupamusl. [lonstue 06 066éme. O0BEM MUpamMuibl, MPU3MBIL.

[Tonobupie Tena B mnpocTtpaHcTBE. (COOTHOIIEHUS MEXIAY IUIOMIAAIMU
HOBEpPXHOCTEH, 00bEMaMU OJOOHBIX TEIL.

12 KJIACC

Tena Bpamenust

[Hunuuapuyeckas MOBEPXHOCT, oOpasyromue UUAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOU
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHKE U BeplIMHA, 00Opa3yrolias
1 OCh; TIJIOIA/Ib OOKOBOM U TOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolye
Y BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UEHTp, paguyc, AUAMETpP; IUIOMIAJh MMOBEPXHOCTU CREPHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi MIIOCKOCTh K cdepe;
JI011a/1b ChEpPHI.

N3o00paskeHne Ten BpallleHHs Ha TIIOCKOCTH. Pa3BEpTka MUIMH]Ipa U KOHYCA.

KoMOuHanuu ten BpaiieHrs 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, ONTUCAHHBIH
okoJi0 cpepsl; cepa, BUCaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OObEM IUIMHIpA,
koHyca. O0BEM 11apa u maomaab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOJOOHBIX TEI.

Ceuenus mMHApa (MapaJUIeIbHO U MEPIICHIUKYJISIPHO OCH), CEYEHUSI KOHYCa
(mapasnienbHOe OCHOBAHHIO U MIPOXOIAIIEe Yepe3 BEPIIMHY), CEUEHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BekTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IPUMEHCHUEM TMPAaBUJI JCUCTBUU € BeKTopamu. lIpsamoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl MeXay BekTopamMu. CKaJSIpHOE MNPOU3BECHUE BEKTOPOB.



Breruucnenue YIJ10B MCXKAY IMPAMBIMH H ITIIOCKOCTAMM. KOOpI[HH&THO-BCKTOpHBIﬁ
MCTOI IIpU PCIICHUU I'COMCTPHUUCCKUX 3a1a4.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMSI MpOrpaMMbl y4eOHOTO MpeaMera
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk aKTUBHOTO
M OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIICHUMH,
MpoLEeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM TPa)KT1aHCKOW MICHTUYHOCTH, YBaXKEHHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUSA, HSTUYECKOTO IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHBOTO OYIYIIEro.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PacCyKICHHUI; BOCIPHUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
MHTEpecax 3J0poBOro u 06e3omacHoro odpasa »K13HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOEC TNMHUTAaHHE, COATAHCUPOBAHHBIMA PEXUM 3aHATHH U
OTJIbIXa, peryiisipHas pu3nyeckasi akKTHBHOCTD); (PU3HUUECKOTO COBEPIIICHCTBOBAHUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATETLHOCTHIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM ILIEHHOCTH TPYJOJIIO0US; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMHU, YMEHHEM COBEpINATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIC J>KU3HEHHBIC TIJIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MaTreMaTUYeCKOMY OOpa30BaHUIO U



caM000pa30BaHUI0 HA MPOTSKEHUU BCEU KU3HH; TOTOBHOCTbIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMaTUYECKON HAIPaBICHHOCTH.

JKOJOTHYECKOe BOCIIMTAHHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYypbl, MMOHWUMAHHEM BIIWSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM [JIsS pelieHus 3ajaad B
00J1aCTH OKPY’KAIOIICH CPe/Ibl, ITTAHUPOBAHUS IMOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCIICJICTBUU [T OKPY’KAIOIIEH CPEbI.

ILleHHOCTH HAYYHOI'O TO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
Pa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS ITUBWIM3ALMU, OBJIAJCHUEM S3bIKOM
MaTeMaTUKH ¥ MAaTeMaTUYECKOW KyJIbTypOW KaK CPEACTBOM IIO3HAHHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYID M HUCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMBbl y4eOHOro IpeaMera
«MareMaTuKa XapaKTePU3YIOTCS OBJIaJICHHEM YHHBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2YIMUBHbIMU OeUCBUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 0a306bIX KOSHUMUBHBIX NPOYECCO8, 00yUarOUWUXCs (0c8OeHUe
Memoo08  NO3HAHUSA — OKpyycaowe2o  mupa;  NpUMEeHeHue  J102U4eCcKUX,
uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MIPU3HAKA MAaTEMaTHICCKUX
OOBCKTOB, IMOHATHH, OTHOIICHHA MEXAYy HOHATHIMH, (DOPMYIHpPOBATH
ONpEICIICHUS  TOHATUM; YCTaHABJIMBATh CYIICCTBCHHBIM  IPU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IPOBOJMMOI'0 aHAJIN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH U  MPeoOpPa3OBBIBATh  CYXKICHUS:
YTBEPAUTCIIbHBIC W OTPULIATCIIbHBIC, CAMHWYHBIC, YaCTHBIC M OOIIHE;
YCIIOBHBIC;

e BBIBIATH  MaTEeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aHMOCBS3U U
NPOTUBOpeYMs B (pakTaxX, JAaHHBIX, HAOJIOJCHUSAX U YTBEPIKICHHSIX;
npe/iaraTh KPUTEPHH IS BBISBIICHUS 3aKOHOMEPHOCTEH U IIPOTHBOPEYUHIA;



e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHH 0 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTh croco0® pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIIEHUS, BBIOMpATh HambOIee MOAXOAAIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpEUne, MpodiemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TMPOBOJUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHHS, TMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH 0OOOIIECHUS U BBIBOJIBI MO PE3yJbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

e TPOTHO3MPOBATH BO3MOXKHOE pPa3BHTHE IPOIlECCa, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

e BBIABISTH AePUIUTHI HHOOPMAITUH, TaHHBIX, HEOOXOAMMBIX JJI OTBETA Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BBIOMpaTh WH(POpPMAIMIO W3  HWCTOYHWKOB  PA3JUYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJICTABIATh €€ B Pa3IMYHBIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD nHopMaIuu 1o CaMOCTOSITENIEHO
c(hOPMYITUPOBAHHBIM KPUTCPHSIM.

2)  Yuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmeus,  0becneyusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUUXCHL.

Oo0uenue:

e BOCIPUHUMATH U (OPMYITHPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMHU
U [EJISIMH OOIIEHHUS;, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PCHUS



B YCTHBIX M IMCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOAY PEIICHUs
3aJ1a4l, KOMMEHTUPOBATh NOJYyUYEHHBIN PE3YJIbTaT;

B X0JI€ 00CYKIEHUs 3a7jaBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pEIIeHHUs; COIMOCTABIATh CBOM CYXKIEHUS C CYXKICHUSMH JIPYTHX
YYaCTHUKOB JHajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHNUS;
OpEJCTaBISITh  pE3yJbTaThl  pEHIeHHA  3aJayd,  OSKCIEPUMEHTA,
UCCJIETIOBAHMSI, IPOCKTA; CAMOCTOSITENIbHO BRIOMPATh JOpMAT BHICTYTIICHUS
C y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyaHu4ecTBo:

MIOHMMATh U UCIIOJIb30BaTh NPEUMYIIIECTBA KOMaHAHOW U MHIUBHIYaJIbHON
paboThl TpU pelIeHUM Y4eOHBIX 3a]ay; NPUHUMATH I€Jb COBMECTHOMU
NEATEeIbHOCTH, IUIAHUPOBATh  OPraHU3allMI0 COBMECTHOW  paboOThI,
pacmpenenartb BUAbl pabOT, TOTOBAPUBATHCA, OOCYXKIaTh IMpOIecC U
pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBI€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pPabOTHl U
KOOPAMHUPOBATH CBOU JEUCTBUS C IPYTUMU YJI€HAMU KOMaH/Ibl; OIICHUBATh
KaueCcTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUSI.

3) Vuueepcanvuvie pecynamugnsle Oeticmausi, 0becneuusarom Gopmuposanue
CMBLCI0BbIX YCMAHOBOK U HCUSHEHHBLX HABLIKOG TUYHOCU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMHU [O3HABaTEIbHOM pedaekcud KaKk OCO3HAHMS
COBEPLIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJILTATOB;
BJIaJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIA MPOIIecca U pe3ysbTara
peleHns MaTeEMaTUIECKOM 3a/1auu;

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTH IPU PELICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JTAaHHBIX, HAWJCHHBIX OIIUOOK, BHISIBIICHHBIX TPYIHOCTEH;

OLICHWBAaTh COOTBETCTBHE pe3yJibTaTa LEId U YCIOBUSM, OOBACHATH
MIPUYUHBI TOCTHKEHHS WIM HEJNOCTH)KEHHUS PE3YJbTATOB JEATEIIBHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



IMPEAMETHBIE PE3YJ/IBTATDBI
11 KJIACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUHM M CIEACTBHUS U3 HUX MPU PEHICHUH
reOMETPUYECKUX 3a]1aY.

OnepupoBaTh NOHATUSIMU: MAPATIIETLHOCTD U MEPIEHANKYISIPHOCTD MPSMBbIX
Y TJIOCKOCTEHN.

KnaccudummpoBaTe B3aUMHOE pAaCIONIOKEHHE NPSAMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIJa,
peOpo IBYrpaHHOTO yIia; JIMHEWHBIM Yroj ABYTPAaHHOTO yria; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHHWK, BBIMYKJIBIH ¥ HEBBITYKJIBIHA
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHHUKA, MPABUIIbHBIN MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHABl MHOTOIPAaHHUKOB (MMHUpaMuIa; MpU3MAa,
PSIMOYTOJIBHBIN Napajijiesienunes, Kyo).

KnaccudummpoBarb ~ MHOTOTpAaHHUKH,  BBIOWpas  OCHOBAaHHS  JUIs
Kiaccuukanuy  (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPaBUIIbHbBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIOHHBIE MPU3MBI, NTapajUIeICTUIICbI).

OnepupoBaTh MOHATUIMHU: CEKYIas MIIOCKOCTh, CECUEHUE MHOTOTPAHHUKOB.

OOBSICHATH TPUHIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METOJ, CJIEIOB.

CtpouTh ceyeHHS] MHOTOTPAHHHMKOB METOJOM  CJIEIOB, BBITIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permats 3a1aun Ha HaXOXKIACHUE TEOMETPUIECKUX BEJIMYUH MO 00pas3am Win
QITOpPUTMaM, TIPUMEHSS HW3BECTHBIC AHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 Ha BBIYMCICHUE PACCTOSHHUUA MEXKITY JTBYMSI
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS TTPSMBIMHU.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYMH 1O 00pasiaM min
aITOPUTMaM, TIPUMCHSS M3BECTHBIC AHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MaTeMaTHYECKUX 3a7ad Ha BBIYHCICHHE YIJIOB  MEXIY
CKPENIMBAIOIMIUMHUCS ~TPSIMBIMH, MEXIy TNPSIMOA M TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Beruncnarh 00bEMBI M TUIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMua) ¢ IpEMEHEHUEM (POPMYIT; BBIYUCIIATH COOTHOIICHUS MEXKTY TIIOIIAIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX MHOTOTPAHHUKOB.



OnepupoBaTrh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekarp, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKAX.

[TpumeHsTh reomeTpudeckue (pakThl AJis1 pELICHNUs CTEPEOMETPUUECKUX 3a/1a4,
IIPEATIOIATraoIIMX HECKOJIBKO IIar0B PEIIEHUs, €CIIM YCIOBHsI IPUMEHEHHUS 3a/1aHbl
B SIBHOH (opme.

[IppuMeHATP MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoaUTH HpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B INPUPOLE U
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJTYy4YECHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUeCKu C(HOPMYIHPOBAaHHONW MPOOJIEMbI, MOJEIUPOBATH pEaJIbHBIC
CUTyallud Ha S3bIKE TI'C€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, arnmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

12 KJIACC

OnepupoBaTh MNOHATUAMH: IWIMHAPUYECKAsS MOBEPXHOCTh, 0O0pa3yloline
MUJIMHAPUYECKON MMOBEPXHOCTH; IIWJIMHP; KOHUYECKAst TOBEPXHOCTh, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; chepuueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYYEHUS TE BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHIATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTAa; IIapOBOM CJI0i, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IIApPOBOTO CIOS;
1apOBOM CEKTOP.

Beruucnare  0o0bEMBI M IUIOHIAAM  TOBEPXHOCTEW TeNl  BpallleHHS,
T€OMETPUYECKUX TeJ C TPUMEHEHUuEM (HOpMyI.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CEPy M OMUCAHHBIHI
okoJ10 cpepsl; cepa, BucaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BeIuncnaTh COOTHOIIGHUSI MEXIY TUIOIIAISIMH MOBEPXHOCTEH U 00BEMaMU
MOAOOHBIX TEII.

N300pakath u3ydaemble (QUTypbl OT PYKH M C TPUMEHEHHUEM IMPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrINonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BpaIlCHUSI.



W3Bnekatb, HWHTEPHPETUPOBATH U MpeoOpa3oBbIBATH HMH(OpPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BbINONHATE JIEHUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBSICHITh, KAKUMU CBOMCTBAMU OHM 00JIaat0T.

[IpuMeHsATh paBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBHI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXIY
BEKTOpaMH, CKaJsIpHOE TMPOU3BEIACHUE, PpACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JEKaPTOBOM CHCTEME KOOPAMHAT.

[TpumensTh reomeTpudeckue (hakThl 1Jis pELICHUs CTEPEOMETPUUECKHX 3a/1ay,
IIPEAINOJIATal0INX HECKOIBKO 1IIar0B PELLIECHHUs, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (popme.

Pemrate mpocrelmme reoMeTpuyecKue 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlarp 3azauM Ha J10Ka3aTelIbCTBO MATEMATHUYECKUX OTHOLICHUM W
HAXO0KJEHUE F€OMETPUUYECKUX BEJIMYUH 0 00pa3laM WK allrOpUTMaM, IPUMEHSIS
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a1a4.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPECOMETPUYECKUX 3a1a4.

[IpuBOaMTHE NpHUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
YKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJMyYEHHBIE 3HAHWS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W IPUMEHATb HM3YYCHHBIE IIOHATHA B IIPOLIECCE IOUCKA PELICHUs
MaTeMaTHYecKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM F€OMETPUUECKUX BEJINYMH.

CrnenuajbHble IpeIMEeTHbIE Pe3yJbTAThI:

° BIAJICHUE 3PUTEIIBHO-0CI3aTeILHBIM CIIOCOOOM 00CIIeIOBaHUS U
BOCIIPUSATHS IIBETHBIX (MJIM KOHTPACTHBIX, YEPHO-OEIIBIX ) pelbe(HBIX N300paKeHUN
MPEIMETOB, KOHTYPHBIX H300paXKEHUN T€OMETPUIECKUX (PUTYD H T.II.



° YMEHHUE BBIIOJHATH NPH TOMOLIM YEPTEKHBIX HHCTPYMEHTOB
reOMETPUYECKUE MTOCTPOEHUSI, TOCTPpOEHUE TpadUKOB PYHKIIUHN, AUarpaMM U T.II.

° YyMEHUE YHUTaThb 1BETHbIE (WM KOHTPACTHBIC, YEpPHO-OEIbIC)
penbedHbie rpadUK 3JIeMEHTApHBIX (YHKIIMA Ha KOOPAUHATHOM TIOCKOCTH.

° BIAJCHUE TpaBUJIaMH  3alMCH  MaTeMaTU4Yeckux  GopMya U
CIIEIUAJIBHBIX 3HAKOB.

° BJIaJICHUE MIPUEMaMH MPeoOpa30BaHMs MATEMATHYECKUX BBIPAXKECHUM.

° BJAQJICHWE TPaBWJIAMU  3allUCH  MaTeMaTHYecKux ¢GopMyn U

CHEIMaTbHBIX 3HAKOB pelbeHO-ToueuHOM cructembl JI. bpaiins;

° BJIaJICHUE TpUEeMaMu MpeoOpa3oBaHUsl MAaTEMaTHUECKUX BBIPAXKECHUN

Ha OpaiiJIeBCKOM MEXaHWYECKON NEYaTHON MalINHKE;

° BJIQJICHUE OCSI3aTeNIbHBIM CIOCOOOM OOCIEOBAaHUA M BOCTIPHUSATHS

penbedHbIX N300paKeHUH, TEOMETPUUYECKUX YePTEeKEH, rpaduKoB PyHKITHI

| Jp.;

° YMEHUE BBINOJIHATh TEOMETPUUECKUE TIOCTPOCHUS U YEPTEKHU, CTPOUTH

rpaduku QYHKIMI Ha KOOPIMHATHON IJIOCKOCTHU € MOMOIIBIO CIIELUATbHBIX

YEePTEKHBIX NHCTPYMEHTOB.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KUIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/m NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypchbl
1 BBenenue B ctepeoMeTputo 10 0 0 https://resh.edu.ru/
5 [IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. 12 1 0 https://resh.edu.ru/
[MapannenbHOCTh TPSMBIX M IIIOCKOCTEH
3 [lepneHUKyYISIPHOCTD MPSAMBIX U 12 0 0 https://resh.edu.ru/
IIJIOCKOCTEN
4 VYribl MeXAY OPSIMBIMU U TNIOCKOCTSMHU 10 1 0 https://resh.edu.ru/
) MHororpaHHuKu 11 1 0 https://resh.edu.ru/
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1 0 https://resh.edu.ru/
7 IloBTOpEHME: CEUEHUS, PACCTOSHUS U YIJIbI 4 1 0 https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

12 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnbie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 Tena Bpamenns 18 1 0 https://resh.edu.ru/
2 O6BLEMBI Tl 16 1 0 https://resh.edu.ru/
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 20 1 0 https://resh.edu.ru/
4 [ToBTOpeHue, 06001IEHNE, 14 1 0 https://resh.edu.ru/
cUucTeMaTu3alus 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

HOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
/i Tema ypoka Beero KonrTpoabsubie IIpakTuueckue fllqueﬂﬂﬂ :)Iﬁ[()l;I;OBaTeJIbHLIe
padoThbI padoTbI pecypest
OCHOBHBIE IOHATHUSI CTEPEOMETPUU: https://resh.edu.ru/
TOUKa, IpsiMasi, IJI0CKOCTb,
1 npoctpancTBo. [IpaBuina n3o0pakeHus Ha 1 0 0
PUCYHKaxX: U300paxeHUsl MJI0OCKOCTEH,
napajuieIbHbIX MPSMBIX (OTPE3KOB),
CepelnHbI OTPE3Ka
9 ITonsTus: nepecexkaromuecs MIOCKOCTH, 1 0 0 https://resh.edu.ru/
nepeceKaroIuecs npsmas 1 miockocTb
3 ITonsTHSA: IEepeceKaromecs MIOCKOCTH, 1 0 0 https://resh.edu.ru/
NIEPECEKAIOIINECS IIPsIMasi U IJIOCKOCTh
3HAKOMCTBO C MHOTOI'paHHUKAMH, https://resh.edu.ru/
4 N300paXeHIEe MHOTOTPAaHHUKOB Ha 1 0 0
PUCYHKaX, Ha MMPOEKIIMOHHBIX YEPTE)KAX
Hauanwubie cBeienus o kyoe u https://resh.edu.ru/
5 nUpamMu/Ie, uX pa3BEPTKH U MOJIEITH. 1 0 0
CeueHust MHOTOTPAaHHUKOB
HauanbHble cBefieHHs 0 KyOe u https://resh.edu.ru/
6 nupamMujIe, uX pa3BEPTKH U MOJICITH. 1 0 0
CedeHust MHOTOTPAaHHUKOB



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

TToHsATHE 00 aKCHOMATUYECKOM
MIOCTPOCHHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX

https://resh.edu.

ru/

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HAX

https://resh.edu.

ru/

10

11

[TonsiTre 06 akCHOMaTHYECKOM
IIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUU U CIECACTBUS U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM
IMOCTPOCHHUH CTCPCOMCTPHUHN: aKCHOMBI
CTCPCOMCTPHUU U CICACTBUSA U3 HUX

Bzaumuoe PpaCIIOJIOKCHUEC IIPAMBIX B
IMPOCTPAHCTBE: MICPECCCKAOIIHUECCA,
mapaJuiCJIbHbIC U CKPCIINBAIOIIUCCS
MIpsSAMBbIC

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

12

[TapanienbHOCTh NPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE: NapaJUIEIbHbIE IPSIMbIE
B IIPOCTPAHCTBE; NapAJUIEIbHOCTD TPEX
IIPSIMBIX

https://resh.edu.

ru/

13

[TapamienbHOCTE NPSAMBIX U IIJIOCKOCTEN
B IIpocTpaHcTse: [lapamnensHocTh
IPSIMOM U TNIOCKOCTH

https://resh.edu.

ru/

14

15

Vw1 ¢ COHAIpaBJICHHBIMU CTOPOHAMU

VYrois Mexay NpsIMBIMHU B ITIPOCTPAHCTBE

https://resh.edu.

ru/

https://resh.edu.

ru/

16

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

https://resh.edu.

ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

17

[TapamienbHOCTD IIJIOCKOCTEM:
napaesbHble II0OCKOCTH

https://resh.edu.ru/

18

19

CBolicTBa napasuleabHbIX IIOCKOCTEN

[Ipocreiiine npocTpaHCTBEHHBIE
burypsl Ha MIOCKOCTHU: TETPaAdIP, KYO,
napasuiesenumne/

https://resh.edu.ru/

https://resh.edu.ru/

20

21

IToctpoenue ceuenuit

[Toctpoenue ceuenuit

https://resh.edu.ru/

https://resh.edu.ru/

22

23

24

KonTtponsnast padora o Teme "[Ipsimbie
Y IUIOCKOCTH B IPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN"

[TepnieHIUKYIAPHOCTD NPSAMON U
IJIOCKOCTH: MEPIEHANKYJIISPHbIE PSIMbIE
B IIPOCTPAHCTBE

[Tpsimble napanienbHble U
NEPIEHIUKYIISIPHBIE K IIIIOCKOCTH

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

25

[IpssmMble napasenbHbIe U
NEPIEHAUKYIISIPHBIE K IITIOCKOCTH

https://resh.edu.ru/

26

27

[Tpu3Hak neprneHAnKyYISPHOCTH MPSIMOI
U TUIOCKOCTH
[Ipu3Hak nepneHauKyIIPHOCTH MPSMON
1 TUIOCKOCTH

https://resh.edu.ru/

https://resh.edu.ru/

28

Teopema o0 psIMOM NTEPIIEHANKYISIPHON
IUIOCKOCTH

https://resh.edu.ru/

29

TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIISIPHOU
IUIOCKOCTH

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

30

TeopeMa 0 psIMOM ITEPIIEHAUKYIISIPHOU
IUIOCKOCTH

https://resh.edu.

ru/

31

32

33

[lepnieHIuKyNsIp ¥ HAKIIOHHBIE:
paccTosiHue OT TOYKHU 110 INIOCKOCTH,
paccTosiHue OT NPSAMOM 10 IIIOCKOCTH

[leprieHauKYNSAp U HAKIOHHBIE:
paccTosiHuE OT TOYKHU 0 TUIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH

HepHeHI[I/IKYHﬂp W HAKJIOHHBIC:
pacCTOAHHUEC OT TOUYKH J0 IINIOCKOCTH,
pacCToAHUC OT HpHMOﬁ J0 IINIOCKOCTH

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

34

[IepnieHauKyIsp U HAKIIOHHBIE:
pPacCTOsIHUE OT TOYKH J0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 0 TUIOCKOCTH

https://resh.edu.

ru/

35

36

37

VYrbl B IPOCTPAHCTBE: YIOJI MEXAY
IIPSIMOM M TNIOCKOCTBIO
JIByrpaHHBIN yroJl, TMHEHHBIN Yroi
JIBYTPaHHOI'O yIjia

JIByrpaHHBIN yroJi, TMHEHHBIN yroi
JIBYTPAHHOI'O yIJla

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

38

[IepnieHAIMKyYIAPHOCTD INIOCKOCTEN:
MPHU3HAK NEPIEHIANKYIIPHOCTH ABYX
IIJIOCKOCTEMN

https://resh.edu.

ru/

39

[lepnesquKyIIpPHOCTD MIIOCKOCTEM:
MPU3HAK NEPIEHANKYIIPHOCTH ABYX
IJIOCKOCTEN

https://resh.edu.

ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

40

[IepnieHIUKYIAPHOCTD INIOCKOCTEN:
NPU3HAK NEPIEHAUKYIPHOCTH JBYX
IIJIOCKOCTEMN

https://resh.edu.

ru/

41

42

Teopema 0 TpEX nepHeHAUKYIPax

Teopema o Tpéx nmepneHAUKYIIpax

https://resh.edu.

ru/

https://resh.edu.

ru/

43

44

Teopema o Tpéx nmepneHAUKYIIpax

KonTtponpsHas pabora mo Temam
"IlepneHIUKYISIPHOCTD NMPAMBIX U
m1ockocte" u "Y bl MeXIy NPSIMbIMU
M TIJIOCKOCTSAMU"

https://resh.edu.

ru/

https://resh.edu.

ru/

45

Ilonstue MHOI'OrpaHHUKa, OCHOBHBIC
9JICMCHTBI MHOI'OI'PAaHHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOTOTPAHHHUKH pa3BépTI<a
MHOT'OT'paHHHUKa

https://resh.edu.

ru/

46

[Ipu3ma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIpsIMasi U
HAKJIOHHAs MIPU3MbI; OOKOBasl U MOJIHAS
MIOBEPXHOCTb MTPU3MBbI

https://resh.edu.

ru/

47

48

49

[Tapamienenunen, TpsIMOYTrOJbHBIN
napajiesIenune]] 1 ero CBOMCTBa
[Tupamua: N-yroypHas Nupamuia, rpaHu
¥ OCHOBaHUE NMUpPaMHUJIbl; OOKOBast U
MMOJIHAA MOBEPXHOCTh IMUPAMUBI;
IIpaBWIbHAsA U YCEYEHHAs TUpaMUIa

HpaBI/IJ'ILHLIC MHOT'OT'pAaHHUKHA: TIOHATUC
MMPaBUJIIBHOT'O MHOT'OT'pPaAHHUKA,

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

MpaBUJIbHAS MPU3Ma U MPaBUIIbHAS
NUpaMUJIa; TPaBUIIbHAS TPEYroJibHAs
NUpaMuJia ¥ MpaBUIbHBIN TeTpadap; KyO

50

IIpencrasieHue o NpaBUIBHBIX
MHOIOIpaHHMKAX: OKTadap, JOACKadIp U
UKOCadP.

https://resh.edu.

ru/

51

CuMMeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIbHO TOYKH, PSAMOW,
IJIOCKOCTH. DJIEMEHThI CHMMETPUU B
nupamMuax, napauiejaenuneaax,
MPaBUIILHBIX MHOTOTPaHHUKAX

https://resh.edu.

ru/

52

53

54

55

Beoruucnenue 31eMeHTOB
MHOTOTPaHHHUKOB: pEOpa, TnaroHau,

yTIIbl
[Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH IIPSIMON IIPU3MBI,
IUIOIAAb OCHOBAHUA, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU IPSIMON TIPU3MBI

[Tnomaas 60KOBOI MOBEPXHOCTU U
MIOBEPXHOCTHU IIPaBUIBHONW NMPAMHUIBI,
TeopeMa o IUIoIAA1 G0KOBOM
ITOBEPXHOCTH YCEUEHHOW ITUPAMUIBI

KonrponbHas pabora no reme
"MHororpaHHukm"

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

56

57

[Moustue 00 00BEME

O0BEM TUpaMHUTBI

https://resh.edu.

ru/

https://resh.edu.

ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

58

59

O06BEM nupamMuIb1

O0BEM TUpamMu bl

https://resh.edu.ru/

https://resh.edu.ru/

60

61

O06BEM nupamMu b1

O0BEM TIpU3MBI

https://resh.edu.ru/

https://resh.edu.ru/

62

63

O0bEM TpU3MBI

O0bEM TpU3MBI

https://resh.edu.ru/

https://resh.edu.ru/

64

HtoroBast KOHTpoNbHAs paboTa

https://resh.edu.ru/

65

[ToBTopenue, 0600IEHNE
cuctemarusanus 3Hanui. [locrpoeHue
CCYCHHI B MHOI'OTPAaHHHUKE

https://resh.edu.ru/

66

[ToBTOpEeHnue, 06001mEeHNE
cucTeMaru3anys 3HaHui. Berancienne
pacCTOSTHUM: MEXKTY TBYMS TOYKaMHU, OT
TOYKH J0 MPSIMOM, OT TOYKH J0
MJIOCKOCTH, MEXK]Ty CKPEIIMBAIOIIUMHUCS
PSIMBIMU

https://resh.edu.ru/

67

68

[ToBTOpEeHnue, 06001mEeHNE
cucTeMaru3aIys 3HaHui. Berancienne
PACCTOSIHUM: MEXAY ABYMSI TOUKaMH, OT
TOYKH JI0 NMPSMOM, OT TOUKH J0
MJIOCKOCTH, MEXK]TY CKPEIIMBAIOILIUMHUCS
MPSIMBIMU

[ToBTOpenue, 0600IIEHNE
cUcTeMaTH3aIs 3HaHui. Beraucienue

https://resh.edu.ru/

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

pPacCTOSTHUI: MEKIY IBYMs TOYKaMHU, OT
TOYKH JI0 NIPSIMOM, OT TOUKH J10
IIJIOCKOCTH, MEXKY CKPEILMBAIOLIUMHUCS
PAMBIMU

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68




12 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne n/m Tema ypoka Kourpoabnble IIpakTuyeckue Aara mupposkic
Bcero u3ydyeHusi  o0Opa3oBaTeJIbHbIEC
padoThbI padoThbI pecypenI
1 Cdepa u map: eHTp, paanyc, JuameTp; 1 0 0 https://resh.edu.ru/
IIOIA/1b TIOBEPXHOCTHU Chepbl
5 Cdepa u map: ueHTp, paanyc, Tuamerp; 1 0 0 https://resh.edu.ru/
IJIOMIA/Ib TOBEPXHOCTHU Chepbl
BsanmMHuoe pacrionoxxenue chepsl u https://resh.edu.ru/
3 IUIOCKOCTH,; KacaTeiabHas IJIOCKOCTh K 1 0 0
cdepe; momans cepsl
B3anMHoe pacnionoxxenue cepbl u https://resh.edu.ru/
4 IUIOCKOCTH; KacaTeJbHasl INIOCKOCTh K 1 0 0
cdepe; maomanb chepsl
5 N306pakenue cgepsl, 1apa Ha 1 0 0 https://resh.edu.ru/
miockoctd. CedeHus mapa
6 N3oOpakenue cdepsl, mapa Ha 1 0 0 https://resh.edu.ru/
mockocT. CedeHus mapa
[unuHapryeckas NOBEPXHOCTS, https://resh.edu.ru/
. oOpa3zyromue NUINHIPHIECKOM 1 0 0
MTOBEPXHOCTHU, OCh IMJIMHIPUUECKOI
MTOBEPXHOCTHU
Hunuuap: ocHOBaHUS U OOKOBast https://resh.edu.ru/
g MOBEPXHOCTh, 00pa3yoIas U OCh; 1 0 0
IUIoIIas OOKOBOM M IIOJHOM
MTOBEPXHOCTHU



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

[Hunwaap: ocHOBaHUS U OOKOBas
MMOBEPXHOCTh, 00pa3yromas u oCh;
Iomaas OOKOBOU M IOJHOM
MMOBEPXHOCTH

https://resh.edu.

ru/

10

[Hunuaap: ocHOBaHUS U OOKOBas
MMOBEPXHOCTh, 00pa3yroIas 1 och;
IIoIaas OOKOBOU M IOJHOM
MMOBEPXHOCTH

https://resh.edu.

ru/

11

N300pakeHre NUIMHAPA HA TUIOCKOCTH.
PazsépTra unnunapa. Ceuenus

TATUHAPA (TTIOCKOCTHIO, TApaJIICIbHOM
WJIH TIEPIEHAUKYISIPHOM OCHU IIHIIMHIPA)

https://resh.edu.

ru/

12

13

14

15

Konnueckas moBepxHOCTh, 00pa3yroiue
KOHUYECKOHU IMMOBEPXHOCTHU, OCb U
BCpHIMHA KOHHYECKOU ITOBEPXHOCTHU

Konyc: ocHOBaHME U BEpIINHA,
o0pasyrolias ¥ OCh; IJI0La (b OOKOBON U
ITOJTHOW ITOBEPXHOCTH

Konyc: ocHOBaHME U BEpIINHA,
o0pa3yromias u oCk; MIIOa b OOKOBOW U
IIOJIHOM ITOBEPXHOCTH

Konyc: ocHOBaHue U BepiInHa,
o0pa3yromias u oCk; MIIOa b OOKOBOW U
IIOJIHOM IOBEPXHOCTH

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

16

VY ceu€HHbI KOHYC: 00pasyronue u
BBICOTA, OCHOBAaHUA U OoKoBas
IIOBEPXHOCTH

https://resh.edu.

ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

17

18

N300paxkeHne KOHyca Ha MIOCKOCTH.
Pa3péptka konyca. CeueHus KoHyca
(TITOCKOCTHI0, MapalIeNIbHOM
OCHOBAHHUIO, U IMJIOCKOCTHIO,
MIPOXOJISIICH Yepe3 BEpIINHY)
KonTponbnas padora Nel mo Teme
«Tena BpamieHus»

https://resh.edu.ru/

https://resh.edu.ru/

19

20

21

KomOuHnanwst ten BpameHus u
MHOI'OTPaHHUKOB

MHororpaHHHK, OTIMCAaHHBIH OKOJIO
cdepsl; cdepa, BUcaHHAsS B
MHOTOTPaHHHK HJIH B TEJIO BPAIICHUS
MHororpaHHHK, OTIUCAHHBIH OKOJIO
cdepsl; cdepa, BUcaHHAs B
MHOTOTPaHHHK HJIH B TEJIO BPAIICHUS

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

22

TToustue 00 00bEMe. OCHOBHEBIE
CBOIiCTBa 00BEMOB TEN

https://resh.edu.ru/

23

24

ITonsatue 00 00BéMme. OCHOBHEIE
CBOIicTBa 00BEMOB TEN

O0BEM UIMHIIpa, KOHYyCa

https://resh.edu.ru/

https://resh.edu.ru/

25

26

27

O0BEM UIMHIIpa, KOHYyCa
O06bEM IUIHHIpa, KOHYyCa

O0BEM UIIHHIIpa, KOHYyCa

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

28

O06bEM IUIHHIpa, KOHYyCa

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

29 O6bEM mapa 1 mIomanb chepsl https://resh.edu.ru/
30 O06bEM mapa u wionaab chepsl https://resh.edu.ru/

[TomoOHBIE TENa B TPOCTPAHCTBE. https://resh.edu.ru/
31 CooTHOUIeHNSsT MEXIY TUIOIAAIMU

MMOBEPXHOCTEH, 00bEMaMK MOTOOHBIX

Ten

[TogoOHEbIe TENa B MPOCTPAHCTBE. https://resh.edu.ru/
3 CooTHOUICHNST MEXIY TUIOIIAASIMU

MMOBEPXHOCTEH, 00BEMAMHU ITOA00HBIX

Teln

[TogoOHEbIe TENa B MPOCTPAHCTBE. https://resh.edu.ru/
23 CooTHOUICHNST MEXIY TUIOIIAASIMU

MMOBEPXHOCTEH, 00BEMAMHU IMTOA00HBIX

Ten
34 KonrtponbHas padora Ne 2 o temam https://resh.edu.ru/

"O6bems! Ten"
35 BekTop Ha MJI0CKOCTH U B TPOCTPAHCTBE https://resh.edu.ru/
36 CJ10’)KEHNE U BBIYMTAHUE BEKTOPOB https://resh.edu.ru/
37 YMHOkKEHHE BEKTOPA HA YUCIIO https://resh.edu.ru/

PasnoxeHue BekTopa 1o TpéM https://resh.edu.ru/
38 HEKOMILUIaHApHBIM BekTopam. [IpaBuio

napauiesienumnea

Pemenue 3aga4, CBSI3aHHBIX C https://resh.edu.ru/
39 IIPUMEHEHUEM ITPAaBWJI AEUCTBUH C

BCKTOpaMu



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

40

Pemienue 3ama4, CBSI3aHHBIX C
MPUMEHEHUEM TTPaBUJI JEHCTBUH C
BEKTOpaMH

https://resh.edu.ru/

41

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpancTse. KoopauHatel BEKTOpa.
IIpocreiimme 3axa4n B KOOpAMHATAX

https://resh.edu.ru/

42

43

44

[IpsiMmoyronbHas cucreMa KOOpJHHAT B
npoctpanctse. KoopanHatel BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX
[IpsimoyronbHas cucreMa KOOpJHHAT B
npoctpaHcTBe. KoopauHatel BekTopa.
[Ipocreiiue 3ajaun B KOOpAMHATAX

Yron mexay Bektropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

45

46

47

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB
VYron mexnay Bekropamu. CkasspHOe
IIPOU3BE/ICHNE BEKTOPOB
VYron mexay Bekropamu. CkanspHoe
IIPOU3BE/ICHNE BEKTOPOB

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

48

49

50

Beruncnenue yrios Mex1y NpsIMbIMU U
IIJIOCKOCTSIMU

Beluncrienue yrioB MexXay IPSIMbIMUA U
IIJIOCKOCTSIMU
Beruucnenue yrios Mexay OpsIMbIMH U
IIJIOCKOCTSIMU

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

51

KoopanHaTHO-BEKTOPHBIN METOT TPU
pEeLIEHNN TEOMETPUYECKUX 3a7a4

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

52

KoopanHaTHO-BEKTOPHBIN METO ITPU
PEILIECHNN T€OMETPUYECKUX 3a1a4

https://resh.edu.

ru/

53

54

55

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLICHUU TEOMETPUYECKUX 3a1a4

KontponbHas padota Ne3 mo reme
"BekTopbl 1 KOOPJMHATHI B
npoctpaHctae"

[ToBTOpEeHME, 0000IIEHNE 1
cucremarusanus 3HaHuii. OCHOBHbBIE
¢burypsl, pakThl, TCOPEMBI Kypca
TUTAHUMETPUHU

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

56

[ToBTOpenue, 0600MICHNE 1
cucremMaru3anus 3HaHuin. OCHOBHbBIE
burypsl, pakThl, TCOPEMBI Kypca
TUTAHUMETPUHU

https://resh.edu.

ru/

57

[ToBTOpenue, 0600IIEHNE U
cUCTEMAaTH3ays 3HAHUNA. 3a1aun
TUTAHUMETPUHU M METOJIbI UX PEIICHUS

https://resh.edu.

ru/

58

59

60

[ToBTOpenue, 0600IIEHNE U
cUCTEMAaTH3aMs 3HAHUNA. 3a1aun
TUTAHUMETPUHU B METOJIBI X PEIICHUS
[ToBTOpeHue, 06001IeHNE 1
cucteMmarusanus 3HaHuii. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUH

Hrorosas KOHTPOJIbHAA pa60Ta

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

61

[ToBTOpeHUE, 0600IICHNE 1

cucreMaruszanusa 3HaHu. OOBEMBI TET

BpalllCHU:.

https://resh.edu.ru/

62

[ToBTOpeHUEe, 06001ICHNE 1

cucreMarmnsanuia 3HaHui. OObEMBI Tl

BpalICHUS.

https://resh.edu.ru/

63

64

65

[ToBTOpEeHME, 0000IIEHNE U

cucreMarTrmusanuia 3HaHui. OOBEMBI TEII

BpaIllCHUS.
[ToBTOpEeHME, 0000IIEHNE 1

cucreMaru3anus 3Hanui. [lmomanu
MTOBEPXHOCTH.

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaru3anus 3Hauuil. I[lmomanu
MTOBEPXHOCTH.

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

66

[ToBTOpenue, 0600IIEHNE U
cucTeMaTu3anus 3HaHuil. BeKTopbl

https://resh.edu.ru/

67

68

[ToBTOpeHue, 06061IeHNE 1
cucTeMaTu3anus 3HaHuil. BeKTopbl
[ToBTOpeHue, 06001IeHNE 1
cUCcTeMaTH3alus 3HaHUIH. BekTopsI

https://resh.edu.ru/

https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
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