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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
obyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YJarOITHXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsI OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAalpeIMETHBIX MU
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABICHUU JIHUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
IPAMOTHOCTH, U3YUYEHUS IPYTUX YUeOHBIX AUCHUIUIMH. Pa3BuTue y o0yvaromuxcs
NPaBUJIBHBIX MPEACTABICHUA O CYIIHOCTH U NPOUCXOKIECHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pPEaJbHOrO0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKOW HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIMPOBAHUS B HAYYHOM
MO3HAHUHU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUS, HEOOXOAMMBIX [IJs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak OOECneYyMBaeT BO3MOXKHOCTb H3Y4YEHUs Kak
JTUCUUIUINH €CTECTBEHHO-HAYYHOUM HANPABIEHHOCTH, TaK U T'YMaHUTaPHOU.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHU OOYYaroIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPUU U TOCTPOECHUH LIENOYKHU JTOTHUECKHUX YTBEPKICHUN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIb3YIOTCS TMPU PEIICHUH 3a7ad €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00NacTsIX AESITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS U AKTHUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU



oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J€ATEIHHOCTH,
SBIISIETCS OJAHUM M3 MPO(PECCHOHANIBHO BAXKHBIX KAadeCTB, MOATOMY aKTyallbHa
3amaya (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydueOHOro Kypca «l'eomeTpus» Ha 06a3oBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIbTYpHOE pa3BHUTHE
oOydarommxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIEOMETPUYECKHX 3HaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JKEHUs 00pa30BaHUs
0 CTIICIUATBHOCTSIM, HE CBA3AHHBIM C MPUKJIAJTHBIM HCIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YCHA MJIs
o0yJaroluxcs CpeIHeN LIKOJIbI, HE UCIBITHIBABIINX 3HAYUTENbHBIX 3aTPYyIHEHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOHMTH OOIIME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO CcHenu(puKOl TeoMeTpuH W HEOOXOAMMBIE [JIsl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH HM3YYHTh T€OMETPHUIO OoJjee
ri1y0O0OKo, €clii B JajibHEHIIEM BO3HUKHET HEOOXOJMMOCTb B T€OMETPUYECKHX
3HaHUAX B IPOPECCHOHATBHOM JEATEIbHOCTH.

JlocTHkeHHe LeM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX  3amad. [lpuopuTreTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kjaccax SBisSIFOTCS:

e (opMHpoBaHHE TMpPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMupoBaHHE MPENCTAaBICHUS O MHOTOTPAHHMKAX M TelaxX BpallleHUs
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJENSX, TO3BOJISIONINX OMUCHIBATDH
U U3y4yaTh pa3Hble SBJICHUS OKPYKAIOLIEro MUPA;

e (opMHpOBaHME YMEHMsI pacllo3HaBaTb Ha uYepTeXax, MOJENISIX U B
peasbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;

e OBJIaJICHUE METOJAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300pa)KEeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMHupOBaHME YMEHHUS ONEPUPOBATh OCHOBHBIMU MOHATHSAMH O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJIEHUE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCcykJIeHUsS B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJady U 3a4ad C
IPAKTUUECKUM COJIEP)KAHUEM;



e pa3BuTHE WHTEJUIEKTYaJIbHbIX 51 TBOPYECKUX CIOCOOHOCTEH
oOy4arolmuxcs, IO3HABAaTEIbHOW  AKTUBHOCTH, HCCJIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIIICHHUS;

e (opmupoBanue GbyHKIHOHATBHON IrPaMOTHOCTH, PEIEBAHTHOM
F€OMETPUU: YMEHHE PpACHO3HAaBaTh IMPOSBICHHUS T'€OMETPUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTE B pEaJbHBIX KU3HEHHBIX
CUTYallHsIX M MPU WU3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha A3bIKE
r€OMETPUM U CO3JABATh TEOMETPUUECKHE MOJIENH, TPUMEHSITh OCBOCHHBIN
F€OMETPUYECKHUM amnmapar s PelICHHUs NPaKTHKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATD ITOJYyYECHHBIE PE3YJIbTATHI.

OTIUYUTENEHON OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAdaJle €ro H3ydyeHWs 3a]ad, peEIIaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUs, U ONpENEIEHHBIM 00pa3oM OopraHu3oBaHHas paboTa Hax
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOY OOY4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
y4almuxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIeHUs 3aJad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HAarIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHOBHBIE coaepkaTeNbHble TUHUU Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUHN
pacrpenensercas He TOJBKO M0 COAEP/KATENBbHBIM JIMHUSAM, HO W IO TojaMm
oOy4eHHUs Ha YPOBHE CpPEHEro 00IIero ooOpa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPeE3yJibTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpelesN€éHHbBIM 10 ToAaM O0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATHUSIMU Y HABBIKAMH OCYLIECTBIIUIOCH MOCIEIOBATEIBHO U MOCTYIATENIBHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OOYy4yaroUIMXcs, pacliupss M
yriay6usist €€, o0pa3yst MPpOUYHbIE MHO>KECTBEHHBIE CBSI3U.



MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reoMeTpuun oTBOAUTCA 2 4aca B Henenmo B 10 kitacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.

COAEPKAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonoxeHue MNpsIMBIX B MPOCTPAHCTBE: IEPECEKAIOIINECH,
napajuielibHble M CKpeluuBaroumecs mnpsmbie. [lapauienbHOCTh MNpAMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IApaJUICNIbHbIE TNPSIMBIE B  IPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MApAIUIEIBbHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY NpPSIMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH TJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajiebHbIX IUIockocTei. [IpocTeifimne mnpocTpaHCTBeHHBbIE (QUTYpbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; ToOCTPOCHUE CEUCHUM.

[lepneHAUKYISIPHOCTD MPSIMOM Y IUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCbHBIE W TEPHNCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHINKYISIPHOCTH MPAMONM M IUIOCKOCTH, TEOpemMa O NPsSIMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHaUKYJISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSIMOM 10  TUIOCKOCTH,  TPOEKUUsT  (GUTypbl  HAa  TJIOCKOCTb.
[lepneHauKyISIPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJSPHOCTH  JIBYX
IocKocTer. TeopeMa o TpEX MepIeHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpaHHuka. [Ipu3ma: N-yronapHas
NpU3Ma; TPaHU W OCHOBAHUS MPHU3MBI;, MPsSAMas U HAKJIOHHAs MPU3MbBI, OOKOBast U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajyiefienunes; u ero cBoicTBa. I[lupammpa: N-yronpHas nupamuja, rpaHd U
OCHOBaHHUE MUPAMUIbI;, OOKOBas U MOJHAS MOBEPXHOCTh MUPAMUJIBI; IPABUIbHAS U
yceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3MaA U
NpaBWIbHAs MUPAMUJIa; NpaBUJIbHAS TPEYroJibHash MHUpPaMHUAA W IPaBUIIbHBINA



terpa’dap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaeKadip U ukocadap. CeueHust Npu3Mbl U TUPaAMU/IbI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpPaMHAaX, NapajuieJenuIenax,
MPaBWJIbHBIX MHOTOTPAHHUKAX.

Beruncnenne dJI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIBHON MHUPAMUIBI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TI0I00HBIX TEJI.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TMOBEPXHOCTU. l[lwnmHIp: ocCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJIHOU
MOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHME U BepIlMHA, 00pa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: neHTtp, paauyc, IUaMeTp; IJIOMAAL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepbl U IIIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
JI011aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanun Tenm BpalieHHWss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WJIH TEJO
BpaIcHusI.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 006 00béEME
MPSMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM 1mapa u miomasas chepsl.

[Tomo6Gueie Tena B mpoctpaHcTBe. (COOTHOIICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TOT0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KoHyca (mapajuielbHO€ OCHOBAHHMIO M TIPOXOJIAIEE Yepe3 BEPINUHY), CECUCHUS
mapa.



BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocTy U B mpocTpaHcTBe. ClIOKEHNE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCI0. Pa3noxkeHne BEKTopa 1Mo TpEM HEKOMIUIAHAPHBIM
BekTopaMm. [lpaBwio mapamnenenunena. PemreHwe 3amay, CBSI3aHHBIX €
MPUMEHEHUEM TIpaBUJl JACUCTBUM ¢ BekTopamu. lIpsMoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. IIpocreimme 3amaun B
KOOpJIMHATax. YTron Mexay BekTopaMu. CKaasipHOE MPOU3BEIIEHHUE BEKTOPOB.
BrluncieHne yrioB Mexay MPSMBIMH U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.

INJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS IMPOTPaMMbl Y4EOHOTO TpeaMeTa
«MareMaTHKa» XapakTepUu3yroTC:

I'paxxnanckoe BocnuTanue:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIErocsl KaKk aKTUBHOTO
U OTBETCTBCHHOIO WiI€HAa POCCHUHCKOro OOINECTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHHUS Pa3IMYHBIX CTPYKTYp, SBJICHUH,
NpoIeAyp TpaxaaHCKOro oOImecTBa (BBIOOPHI, OMPOCHl W TIp.), YMEHHEM
B3aUMOJCHCTBOBATh C COLUAIBHBIMA HWHCTUTYTAMHU B COOTBETCTBUU C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKON UJICHTUYHOCTH, YBAKCHHS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaTE€MATUKH, [IEHHOCTHBIM OTHOILLICHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTH)KCHUM B JPYTrUX HayKaxX, TEXHOJOTrusX, cpepax

SKOHOMHKH.
JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS
OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;

c(hOPMHUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHHUS, OSTUYECKOTO  IOBEJICHUS,
CBSI3aHHOI'O C NMPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JTMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYHBOTO OYAYIIETrO.

IcTeTHYEeCKoe BOCIIMTAHME:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl ICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCHPUMMUYHMBOCTBIO K MATEMAaTUUYECKUM ACIIEKTAM Pa3JIMYHBIX BUJOB UCKYCCTBA.

du3nvecKkoe BOCNUTAHUE:



c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbBIO (30pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTJIbIXa, peryisipHas busnueckas AKTUBHOCTb); bu3nyecKoro
COBEPILICHCTBOBAHMSI, npu 3aHATHUIX CIIOPTUBHO-03/I0POBUTEIHLHOM
JEeATEIbHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHHUEM ILIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBINA BHIOOP
Oynymeid mnpodeccmrt W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMAaTHYECKON HAIIPABICHHOCTH.

JIKOJIOTMYECKOoe BOCIIMTAHUE:

c(OPMHPOBAHHOCTHIO DIKOJOTHYCCKON KYyJIbTYpbl, TOHUMAHHEM BIIVSHHSI
COI[MATTbHO-?)KOHOMUYECKUX IPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATBHOMN
Cpellbl, OCO3HAaHHWEM TJ00aJbHOTO XapakTepa HSKOJOTHYECKUX MpOoOJeMm;
OpUEHTallMel Ha MPUMEHEHHE MAaTeMAaTHMYeCKUX 3HAHWM JJIs pelieHus 3ajaad B
00JaCTH  OKpY)KAIOMICH Ccpepl, IUTAHHUPOBAHUS IIOCTYIIKOB W OIICHKA UX
BO3MOXKHBIX MOCJIEACTBUM JIJIs1 OKPY>KAIOIEeH Cpeibl.

LleHHOCTH HAYYHOI0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKHM W  OOIIECTBEHHOM MPAKTUKH, TMOHUMaHUEM
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUeCKOW JesATebHOCTU, JTaroB €&
pa3BUTHS M 3HAYUMOCTH I Pa3BUTHs [MBUIN3AINAW; OBJAJACHUEM S3BIKOM
MaTeMaTUKH M MaTEeMaTUYECKOM KyJIbTYpOW KakK CpEICTBOM TIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATEIbCKYIO JIEATebHOCTh
WHIWBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeMeTHBIE Pe3yJbTaThl OCBOCHUS IPOTpaMMbl YUEOHOTO MpeaMeTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIQJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
oelicmeusiMuU, YHUBEPCANbHbIMU PeCYTAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmeus, — 00eCneuU8arOm
Gdopmuposarue 6a3z08bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS  (0C8OEHUE
Memoo08  NO3HAHUA  OKpyycaowe20  Mupda,  NpUMeHeHue  JOSUYECKUX,
UCCIe008ameNbCKUX Onepayuli, ymeHutl pabomams ¢ ungopmayueti).



Bba3oBble JJornueckue JelicTBUA:

BBISIBISITh U XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMATUUECKUX
OOBEKTOB, TMOHATHI, OTHOUICHHA MEXAYy HOHATUAMU; (DPOPMYIHPOBATH
ONpENENICHUs]  TMOHATUM; YCTAaHABIMBAaTh CYLIECTBEHHBIA  MPHU3HAK
KJaccu(uKanmy, OCHOBaHUA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OpPMYyIUpOBaTh M  NPEOOPA3OBBIBATh  CYKJCHHUSA:
YTBEPAUTEIbHbIE U OTpHULATEIbHBIC, €AMHUYHbIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

BBIBJISITh ~ MATEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMMOCBS3M U
npoTUBOpeursi B (paKTaxX, HAaHHBIX, HAONIOACHUSIX U YTBEPXKICHHSIX;
npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS  3aKOHOMEPHOCTEH M
IIPOTUBOPEUHNIL;

JienaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHH 110 aHAJIOTUU;
IIPOBOJUTH CaMOCTOATENILHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKJICHUN (TIPSMBIE U OT MPOTUBHOTO), BHICTPAUBATH apryMEHTALUIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY>KIEHUS U BBIBOJBL;

BBIOMpATh Croco0 perieHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BApPUAHTOB pEIICHUs, BBIOMpaTh Haubojee NOAXOAAIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBblie ucciienoBarejbLCcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMupoBaTh  THUIIOTE3Y,
apryMEeHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITEJIHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBJICHUSIMH, IPOIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOTO HAOMIONEHUs, UCCIEIOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c undopmanueii:

BBIABJISITDH I[GCI)I/IL[I/ITBI I/IH(I)OpMaI_[I/II/I, JaHHBIX, HGO6XOI{I/IMI)IX JJIs1 OTBCTA
Ha BOIIPOC U AJId pCIICHUSA 3ada4M;



e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHATM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUIOB B (POPM IIPEICTABIICHHUS,

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TIPEACTABIATh €€ B pa3IMYHbIX (hopmax,
WLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(bOpMaIuu o CaMOCTOSITENIbHO
chOPMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vhusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0uenue:

e BOCIPUHUMATH U (OPMYJIUPOBATh CYXKACHHS B COOTBETCTBUH C
YCIIOBUSIMHU | TIEJIIMHA OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3ysIbTaT;

e B X0JI¢ 0OCYXXKJIEHHS 3a]]aBaTh BOMPOCHI MO CYIIECTBY O0CYKIaeMOU TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC HA TMIOUCK
pEIIeHUs; COMOCTaBIATh CBOM CYXKICHHS C CYXICHHSIMH JPYTHUX
YYaCTHUKOB JHayiora, OOHapy»XUBaTh pa3inyue U CXOJICTBO MO3UIIUMN; B
KOppeKTHOU GopMme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,

e TPEICTaBIATH  pE3yJNbTAaThl  pEHIeHHs  3aJayd,  OSKCICPUMEHTA,
UCCJENOBAHMSI,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 TIPE3EHTAIIMU U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyaHu4ecTBoO:

e TMOHMMATh U  WCIOJB30BATh  MPEUMYIIECTBA  KOMAaHJIHOHW U
WHIUBUTyaIbHON pabOThI MPU PENICHUH YICOHBIX 3a71a4; TPUHUMAThH 11ETh
COBMECTHOH JAESITENbHOCTH, IIJIAHUPOBATh OPTaHMU3AIMIO COBMECTHOM
paboThI, pacnpeaensTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHHUS HECKOJIBKHX JIFOJICH;

e YYacTBOBaTh B IPyNIOBBIX (popmax paboThl (00CYkIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI WU
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYITMPOBAHHBIM YIaCTHUKAMHU B3aUMOJICUCTBHSI.

3) Vuusepcanvnvie  pecynamueHbvle Oeticmaus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzamnus:

e COCTaBIISTH TUJIAH, AJITOPUTM PEIICHUS 3a/1a41, BEHIOMPATH CIIOCO0 PEIICHMS
C YYETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,



apryMEHTUPOBATHh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM
uHpopmaruu.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMH TIO3HABATCIBHON pEQIIEKCMH KaKk OCO3HAHWS
COBEPIIIAEMbIX JIEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB;
BJIQJIETh CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTPOJIA Tpolecca u
pe3yiibTaTa penieHUs] MaTeMaTHIeCKOM 3a/1a4H;

e TPEIBUICTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TIPU pEIICHUU
3a/ladyi, BHOCHTh KOPPEKTHMBBHI B JIEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IIEM U YCIOBHSIM, OOBSICHITH
NPUYUHBI JOCTHKCHUS WIH HEAOCTH)KCHUS PE3yJIbTaTOB ACSATEIbHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATDBI

10 KVIACC

OnepupoBath NOHATUAMU: TOUKA, IPSIMAasi, INIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUIMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccuguimpoBaTe B3aUMHOE pAaCIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
peOpo IBYTpaHHOTO yrja; JMHEWHBIM Yroj ABYIPaHHOTO YIJIa; IpalycHas Mepa
JBYTPAHHOTO yrija.

OnepupoBaTh TOHSATUSMU: MHOTOIPAHHMK, BBIMYKJIbIA M  HEBBITYKJIbIHA
MHOTOIPAHHHK, 3JIEMEHTbI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupumnmpoBate  MHOTOTpaHHMKH,  BBIOMpass ~ OCHOBaHHUS  AJis
Kiaccuukanmy (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKHU; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuieIeIUuIeabl).

OnepupoBaTh MOHATUSMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATD TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, UCTIONIb3YSl METO/I CJIEIOB.

CrpouTh ce€YeHUs MHOTOIPAHHHKOB METOJOM  CII€JOB, BBIIIOJHSITH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHHUBY.



Pematp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYUH IO 00pa3laM Wiu
QIrOpUTMaM, MPUMEHSSI W3BECTHBIE AHATUTUYECKHE METOJbl MPH PpPELICHUHU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HAa BBIYMCIECHUE PACCTOSHUN MEXIY IBYMS
TOYKAMHM, OT TOYKM JO TMpsAMOM, OT TOYKM JO IUIOCKOCTH, MEXAY
CKPEILMBAIOIUMUCS IPSIMBIMHU.

PemaTp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3lam WiH
QITOpUTMaM, NPUMEHSSI W3BECTHBIE AHAIUTUYECKUE METOAbl MpPU PEUICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYMCIEHUE YIVIOB  MEXIy
CKPEILMBAIOIIMMUCS OPSIMBIMH, MEXIy MPAMOM M  IJIOCKOCTBIO, MEXIy
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Boerancnsate 00bEMBI M TIJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMuja) ¢ TpuMEHEHHEM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
IUIOHIA/IIMU NTOBEPXHOCTEH, 00bEMAMHU 1TOI00HBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3Bnekatp, mpeoOpa3oBbIBATH M HWHTEPOPETHPOBATH HHPOPMALHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HakThl Ui PEUICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEeANOJaratouX HECKOJIbKO IAroB PEIICHUs, €CIIH YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumMeHsATh HpoCTEWIINE MPOrpaMMHBIE  CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPH PELICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBOAMTH HpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh MONy4YeHHBbIE 3HAHUS HA MPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallUM W TPHUMEHATb W3YyYEHHBIE IOHATHS B IPOLIECCE ITOMCKA PEIICHHUS
MaTeMaTHYecKd C(HOPMYIUPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallUM Ha A3bIKE TEOMETPUU, MCCIEAOBaTh MOCTPOCHHBIE MOJEIH C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUUYECKUX BEIUYHH.

11 KJIACC

OmnepupoBaTh MOHATHUSMHU: UWIMHIPUYECKas IOBEPXHOCTh, OO0pa3yrolue
WIMHIPUYECKONM  MOBEPXHOCTH;  IWIMHApP,  KOHUYECKass  MOBEPXHOCTb,
o0pa3ymoire KOHUIeCKOH TOBEPXHOCTH, KOHYC; CeprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIWHIP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOTYUYEHUS TeJl BpallleHUsI.

KnaccudummpoBats B3auMHOE pacrosioxkeHre chepol U MIOCKOCTH.



OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTA; MIAPOBOM CJIOM, OCHOBAHMWE IIAPOBOrO CIIOS, BHICOTA IIAPOBOIrO CIOS;
1apOBOM CEKTOP.

Boruucnsate  00BEMBI M IJIOMIQAM  TOBEPXHOCTEM  Tel  BpalleHWUs,
Tr€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOopMy.

OnepupoBaTh MOHSATUSIMU: MHOTOTPaHHUK, BIIMCAHHBIA B cdepy u
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WU TEJO
BpAILCHUS.

BbIYUCHIATE COOTHOIICHHS] MEXIY IUIOMAASMHU MOBEPXHOCTEH U 00BbEMaMHU
MOJIOOHBIX TEJI.

N300pakath m3ydaemble (QUTYpHl OT PYKH M C TPUMEHEHHEM TIPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoINOHATH (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
dburyp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUA.

W3BnekaTh, WHTEPNPETHUPOBATH U MpeoOpa3oBbIBaTh HHMPOpPMALMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, MPEJCTABICHHYIO HAa YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATL JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHUSI BEKTOpA Ha YUCJI0, OOBSICHSITh, KAKHMU CBOMCTBaMH OHM 00J1aJaloT.

[IpuMEHATH MTPaBUIIO MapalieIenuIea.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPANHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YOI MEXIY
BEKTOpaMU, CKaJsIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHbIE
BEKTOPHI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJsipHOE TMPOU3BEAECHUE, PACKIAAbIBATh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOUM CUCTEME KOOPUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANnoJIararoluX HECKOIBKO IIAr0B PEIICHHUs], €CJIM YCIOBUS PUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemiate mpocreiilline reoMeTpUYecKUe 3a/laud Ha NMPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOT'O METOA.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOIICHUW U
HAXOXKJIEHUE TEOMETPUUYCCKHUX BEJIIMYUH 10 00pa3iiaM WU ajJropuTMam, IpUMEHSs
M3BECTHBIC METO/IbI PH PEIICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3aay.

[IpumeHaTh OpocCTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.



[IpuBOOMTHE HpUMEpPHl MATEMAaTHYECKUMX 3aKOHOMEPHOCTEW B IPUPOAE H
JKW3HU, PACTIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallUM W NPHUMEHATh W3YyYCHHBIE IOHATHS B IIPOLIECCE IIOMCKA PEIICHHUS
MaTeMaTUYeCKd C(HOPMYIHPOBAHHONW MPOOJIEMBbI, MOJAEIUPOBATH pPEAJbHBIC
CUTyallMH Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIN C
VCITOJIb30BAaHUEM T€OMETPUUYECKUX NOHATHI U TEOPEM, arnmnapara aareOpsl; pemaTh
IIPAaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM N€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM pPOBbLIE)
n/n NpOrpamMmbl Bcero Koutpobire o0pa3oBaTejbHbIe pecypchl
padoThI
1 BBenenue B crepeomMeTpuio 10
5 [IpsiMble U MIIOCKOCTU B IPOCTPAHCTBE. 12 1
[TapaniensHOCTh MPSMBIX U IIOCKOCTEN
3 HepneH)mIEmepHOCTb MPSMBIX U 12
IJIOCKOCTEM
4 VYrubl MeXAy MPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpaHHUKH 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CeUeHUs, PACCTOSHUS U YTIIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIE (LM POBbLIE)

Ne i/ KoHTpoJbHbIe
NPOrpamMMblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoTshI
Tena BpaieHus 12
OOBEMEBI Tel 5
BekTopsl 1 KOOPAWHATEI B POCTPAHCTBE 10
[ToBTOpeHME, 0000IIECHNE, 7 1
CHUCTEMATHU3AIMs 3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIC TTOHATHSI CTEPCOMECTPHU: TOUKA, ITpsAMasd, IIOCKOCTD,

1 npocTpancTBo. [IpaBuina n300pakeHus Ha PUCYHKAX: U300paKEHUS
IUIOCKOCTEH, MapajiebHbIX IPSIMbIX (OTPE3KOB), CEPEANHBI OTPE3KA

5 [TonsTHS: Eepecekarolecs MIOCKOCTH, NepeceKarolecs npsamas 1
IUIOCKOCTh

3 [lonsTHs: nepecekaroluecs MIOCKOCTH, IEpeceKaroIuecs npsamas u
IJI0CKOCTh

4 3HAKOMCTBO C MHOTOI'paHHUKAMHU, U300pakeH1Ee MHOTOIPaHHUKOB Ha
PUCYHKaX, Ha MPOEKIIMOHHBIX YEPTEKAX

5 HauanbHble cBeieHus 0 Ky0Oe U mupaMue, X pa3BEPTKU U MOJICIH.
CeueHnst MHOTOTPaHHUKOB

6 HavanbHble cBesieHus 0 KyOe U mupamujie, X pa3BEPTKU U MOJIEIH.
CeueHust MHOTOIPaHHUKOB

7 [TonsiTHE 006 AKCMOMATHYECKOM MTOCTPOSCHUH CTEPEOMETPUH: AaKCHOMBI
CTEpEOMETPHUU U CIEACTBUS U3 HUX

3 [TonsiTHE 006 AKCHOMATHYECKOM MOCTPOSCHUH CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX

9 [TonsiTrie 06 akCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHH: aKCUOMBI
CTEpEOMETPHUU U CIEACTBUS U3 HUX

10 [TonaTue 06 akCHOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPUU: AKCHOMBI

CTEPEOMETPHUH U CIICICTBUA U3 HUX




Bzaumnoe PACIIOJIOKCHHUEC TPAMBIX B ITPOCTPAHCTBE!

1 HepeceKaroInecs, NapauieNbHbIe U CKPELIMBAIOIIUECS IPSIMbIE 1
[TapamienbHOCTE IPAMBIX U IIJIOCKOCTEM B IIPOCTPAHCTBE:

12 napaielibHbIe IPSMbIEC B IPOCTPAHCTBE; MAPAJUIETbHOCTh TPEX 1
IPSMBIX

13 [TapannenbHOCTh NPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE: 1
[TapannenbHOCTh NPSAMON U IIIOCKOCTH

14 VYTIIBI C COHANpPaBIEHHBIMU CTOPOHAMU 1

15 Yrois Mexay NpsIMBIMHU B IIPOCTPAHCTBE 1

16 VYron Mexay NpsIMbIMU B IPOCTPAHCTBE 1

17 [TapamienbHOCTh TIOCKOCTEMN: MapasuiebHbIE TUIOCKOCTH 1

18 CBoiicTBa napajyIeNbHBIX IIOCKOCTEH 1

19 [Ipocreiinume npocTpaHCTBEHHbIE PUTYpBI HA TUIOCKOCTH: TETPAdIp, 1
KyO, mapasuiesnenumnesn

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenumii

99 Konrponbnas padora no reme "[IpsiMble U IIIOCKOCTH B 1
npoctpancTie. [lapamiensHOCTh IPSIMBIX U TUIOCKOCTEH"

93 [TepnieHIUKYIAPHOCTD MPSIMOM U TUIOCKOCTH: MEPIEHIUKYIISIPHbIE 1
npsIMbIe B IPOCTPAHCTBE

24 [IpsiMbIe mapasenbHbIe U TEPISHIUKYISPHBIE K TUIOCKOCTH 1

25 [TpsiMble napansienbHble U MePHeHIUKYISIPHbIE K TUIOCKOCTH 1

26 [Tpu3Hak neprneHuKyIIpHOCTH IPSIMON U TIIOCKOCTH 1

27 [Ipu3zHak neprneHaAuKyIIpHOCTH MPSIMOM U IUIOCKOCTH 1

28 Teopema o TpsIMOIA TIEPTICHANKYIISIPHOH TIIOCKOCTH 1

29 Teopema o psAMON NEPIEHANKYISAPHON INIOCKOCTH 1

30 Teopema o TIpSIMO¥ TIEPIIEHANKYIAPHON TUIOCKOCTH 1




[leprieHauKymsIp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH /10 TIJIOCKOCTH,

31 paccTosiHUE OT NPSAMOHN A0 MIIOCKOCTH 1

39 [eprienAMKYNIAp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 INIOCKOCTH, 1
paccTostHie OT IPSMOM J0 MIIOCKOCTH

33 [TepnieHuKyIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, 1
paccTosiHUE OT NPSAMOMN A0 MIIOCKOCTH

34 [eprieHAUKYNIAp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 TNIOCKOCTH, 1
paccTosiHUE OT NPSAMOHN A0 MIIOCKOCTH

35 VYrael B IPOCTPAHCTBE: YTOJI MEXAY MPAMOUN U TIIOCKOCTHIO 1

36 [TepnieHAMKYIPHOCTD MIIOCKOCTEMN: MPU3HAK NEPIEHIUKYIAPHOCTH 1
JIBYX IJIOCKOCTEMN

37 [eprieHAUKYISAPHOCTH MIIOCKOCTEN: IPU3HAK MEPIICHANKYISIPHOCTH 1
JIBYX TIJIOCKOCTEM

38 [TepnieHAUKYIAPHOCTD MIIOCKOCTEMN: MPU3HAK NEPIEHIUKYIAPHOCTH 1
JIBYX TIJIOCKOCTEM

39 Teopema o0 Tpéx nepneHAuKyIsIpax 1

40 Teopema o TpEX MepreHANKYIIPAX 1

41 Teopema o Tpéx nepneHaAuKyIIpax 1

42 JIByrpaHHbIN yroj, TUHEHHBINA yrojl ABYIrpaHHOTO yria 1

43 JIByrpaHHbIN yroJj, JUHEHHBIN yrojl IBYIPaHHOIO yria 1

44 KonTponbHas padora o Temam "[leprneHIuKynsipHOCTD NPSAMBIX U 1
rwiockocTel" u "YTribl MeXAy IPSIMBIMU U TJIOCKOCTAMHU"
[ToHATHe MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA,

45 BBIITYKJIbIE U HEBBIITYKJIbIE MHOTOTPAHHUKH; PA3BEPTKA 1
MHOTOTpaHHHKA

46 [Ipusma: n-yronpHasi mpu3Ma; rpaHd U OCHOBAHUSI IPU3MBI; IpsiMast U 1

HAKJIOHHAs IMPU3MBI; OOKOBas Y MOJIHAS TOBCPXHOCTDH IIPU3MBIL




47 [Tapamienenunen, IpsIMOYIOJIbHBIN NAPAJIJIEJICIIUIIE] U €TI0 CBOUCTBA 1
[Tupamupa: N-yroapHas NUPaMUAA, TPAaHU U OCHOBAHHE TUPAMUbI;
48 OOKOBas ¥ MOJTHASI TOBEPXHOCTh UPAMHU/IBL; TPABUIIbHAS U yCCUEHHAS 1
nupamuia
[TpaBubHBIE MHOTOTPAHHUKU: TIOHATHE IPABUIIBHOTO
49 MHOI'OI'paHHMKA; [TPaBUIIbHAS IPU3MA U NPaBUIIbHAS IUPAMU/IA; 1
IpaBUIbHAS TPEYrojbHAsl MUPAMUAA U MPAaBUIBHBINA TETpasap; KyO
50 [IpencraBienne o NpaBUIbHBIX MHOIOIPAaHHHUKAX: OKTAdIp, 1
JOJIKa’Ip U UKOCAIP.
CuMMeTpus B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTEIHHO TOUKH,
ol IPSIMOM, TUNIOCKOCTU. DJIEMEHTBI CAMMETPUH B IUpaMUax, 1
napaieNienuneax, MPaBMIbHBIX MHOTOTPAaHHUKAX
52 Boruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AUArOHalu, YIIIbl 1
[Tnomans 6OKOBOI MOBEPXHOCTH U TTOJHOM MTOBEPXHOCTH MPSMON
53 MIPU3MBI, TUIONIAh OCHOBAHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH 1
MPSMOU IPU3MBI
[Inomans 60KOBOM MOBEPXHOCTU M MOBEPXHOCTH MPaBUIIbHOMN
94 MUPAMHU/IbI, TEOpEMA O IUIOIIA 1M OOKOBOI MOBEPXHOCTH YCEUEHHOM 1
TUPaAMUJIBI
55 KonTposabHas pabora no teme "MHororpanHuku" 1
56 [TonsTue 06 00BEME 1
o7 O06bEM upamMuIbl 1
58 O0BEM TUpaMUIBI 1
59 O0BEM mupamMu B! 1
60 O0BEM TUpaMHUTBI 1
61 OO0BEM TTPU3MBI 1
62 O06BEM npu3MBbI 1




63 O06BEM pu3MBbI

64 KoHntpoinbnas pabora o teme "OO0BbEMBI MHOTOIpaHHUKOB'" 1 1

65 [ToBTropenue, o6o0mIeHNe cucTemMarn3anus 3Hanui. [loctpoenue
CCYCHHI B MHOTOTPAaHHUKE

[ToBTOpeHue, 0600IIeHNEe cCCTeMaTH3alus 3HaH!iA. Beraucienue
66 pAacCTOSTHUI: MEKY IBYMs TOYKAaMHU, OT TOYKH 10 MPSIMOU, OT TOYKH 1
JI0 IIJIOCKOCTH, MEXKIY CKPEILIMBAIOIIUMHUCS IIPAMBIMU

67 HroroBast koHTpoIbHAs paboTa 1 1

[ToBTOpenue, o6o0IIeHNE cucTeMaTH3anus 3HaHUW. Berarcnenne
68 YIJIOB: MEKIY CKPEIIHUBAOIIUMHUCS MPSMBIMU, MEXKY IPSIMOU 1 1
IUIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIVIOB MEXY INIOCKOCTSMHU

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 )

11 KJIACC

KounuectBo yacos DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

Ne ni/m Tema ypoka KonTposabHbie
Bcero
padoThI

[unuaapuyeckas MOBEPXHOCTb, 00pa3yrolye HUINHAPHIECKON
ITOBEPXHOCTH, OCh LIWJIMHIPUYECKON TOBEPXHOCTH

unuaap: ocHOBaHUS 1 OOKOBasi MOBEPXHOCTh, 00pa3yoIias U ocCh;
IO/ Ib OOKOBOMW M TIOJTHOW TTOBEPXHOCTH

N3o006paxkeHne nuauHApa Ha MI0CKOCTH. Pa3BépTka nununapa. CevyeHus
3 HUIHHIIPA (TDIOCKOCTRIO, MapalIeTbHON WIH TIEPIEHIUKYISIPHONU OCH 1
UIAH]IPA)




KoHnunyeckast noBepXHOCTh, 00pa3yroLIie KOHUYECKOH OBEPXHOCTH, OCh

4 Y BEpIIMHA KOHUYECKON MTOBEPXHOCTH 1

5 Konyc: ocHOBaHue 1 BepiInHa, 00pa3yromas 1 0Ch; oA b OOKOBON 1
MOJTHOW TIOBEPXHOCTH

5 Yceu€HHBII KOHYC: 00pa3yIoNIHe U BHICOTA; OCHOBAHUS M OOKOBast 1
MOBEPXHOCTh
N306pakenune koHyca Ha iockocTu. Pa3BéprTka konyca. CedueHus

7 KOHYca (TUIOCKOCTBIO, MMapaJUIeIbHONH OCHOBAaHUIO, U TUIOCKOCTBIO, 1
MPOXO/ISIICH Yepe3 BEPIINHY)

8 Cdepa u map: meHTp, paanyc, TMaMeTp; TUIOIIA (b TOBEPXHOCTH CPEPHI 1

9 B3aunmMHoe pacrionoxxeHue cepbl U TNIOCKOCTH; KacaTellbHas MIIOCKOCTh 1
K cdepe; mromanb chepbl

10 N3o6paxenue cheps, mapa Ha miockoct. CeueHus mapa 1

11 KomOunanus Ten BpalieHuss 1 MHOTOTPaHHUKOB

12 MHororpaHHHK, OTIMCAaHHBIN 0KOJIO chepbl; cdepa, BIUCaHHAS B 1
MHOTOI'PaHHUK MJIH B TEJIO BPAIlEHUS

13 [Tonsitre 06 06b€Me. OCHOBHBIE CBOWCTBAa O0BEMOB TEN

14 O0BEM UIMHIIpa, KOHYyCa

15 O06bEM mapa u wiomaask chepsl 1

16 ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXKY MIIOLIAIIMU 1
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET

17 KonTponbnas padora no temam "Tena Bpamenus" u "O0bemMbl Ten" 1

18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE 1

19 CroxeHre ¥ BRIYUTaHHE BEKTOPOB 1

20 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1

21 PaznoxeHnue BekTopa 1o TpéM HEKOMITJIaHAPHBIM BekTopaM. [IpaBuio 1

apajiiejacnuicaa




Pemenne 3amad, CBA3aHHBIX ¢ IPUMEHEHUEM IIPaBUII ICUCTBUH C

22 1
BEKTOpaMHU

23 [IpsimoyronbHas cucTeMa KOOpJUHAT B pocTpancTBe. KoopanHuaTs 1
BekTopa. [Ipocrelimue 3a1auu B KOOpAUHATAX

24 VYron mexay BekTopamu. CKaJsipHOE MPOU3BEICHUE BEKTOPOB 1

25 Brruucrienue yrioB Mexy IpSIMbIMU U TIOCKOCTSIMH

26 KoopanHaTHO-BEKTOPHBIM METO| TP PEILICHUH F€OMETPUUECKUX 3a]au 1

97 KonrtponsHas padora o teme "BeKTopbl 1 KOOPAWHATHI B 1
npocrpaHcrae”

28 IToBTOpenue, o0o0mIeHNe U cucTeMaTu3anus 3HaHuil. OCHOBHBIE 1
¢burypsl, hakThl, TEOPEMBI Kypca INIaHUMETPUU

29 IToBTOpenue, o0o0mIeHNe U cucTeMaTu3anus 3HaHuil. OCHOBHBIE 1
¢burypsl, pakThl, TEOPEMBbI Kypca INIaHUMETPUU

30 [ToBTOpeHME, 0600IIEHNE ¥ CHCTEMAaTH3allus 3HAHUN. 3a1a9n 1
TUTAHUMETPUH U METOJIbI UX PEIICHHS

31 [ToBTOpenue, 0000IIeHNE U cCUCTeMaTH3alMsl 3HaHuH. 3a1aun 1
TUTAHUMETPUH U METOJIbI UX PEIICHHS

39 IToBTOpenue, o0o0mIeHNe U cucTeMaTH3anus 3HaHuil. OCHOBHBIE 1
¢burypsl, ¢pakThl, TEOPEMBI Kypca CTEPEOMETPHH

33 HroroBas KOHTpOJIbHAS paboTa

34 IToBTOpenue, 0000IIEHNE U CUCTEMATH3AIMsI 3HAHU I

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




®opma yyera padoyeil NpOrpaMMbl BOCIIMTAHUS

BocnurarenpHblld NOTEHIHAT Y4€0HOT0 IpeaMeTa, Kypca (B TOM YK cJie BHEYPOYHOM JAeITeJIbHOCTH), Y4eOHOT0
MoayJs1 «MaremaTukay peann3yeTcs 4yepes:

- IPUBJICYEHUE BHUMAHUA 00YYAIOIIMXCS K HEHHOCTHOMY aCIIEKTY U3Y4aeMbIX Ha YPOKaxX SIBJICHUI, OPraHU3alUI0 UX
paboThI C MOTy4yaeMOM Ha YPOKE COIMAIIbHO 3HAUMMOM MH(pOpMaIeil, THUIIMMPOBAHUE €€ 00CYXKICHUS, BRICKA3bIBAHUS
00yJarouMMuUCs CBOEr0 MHEHHUSI 110 €€ TIOBOJTY, BBIPAOOTKH CBOETO K HEW OTHOILIEHUS;

- IEMOHCTPALNIO O0YYAIOIIUMCS TPUMEPOB OTBETCTBEHHOT'O, TPAYKJAHCKOTO MOBEJCHUS, TPOSIBICHHS Y€TIOBEKOIIO0US U
100pOCepIEYHOCTH, Yepe3 MOA00P COOTBETCTBYIOIIMX TEKCTOB JIJIsl UTE€HUS, 3aa4 Jis PEeIeHus, MPOOJIEMHBIX CUTYaIUil
U1 00CYKJIEHUs B KJIacCe;

- IPUMEHEHUE Ha YPOKAaX UHTEPAKTUBHBIX (POPM pabOThI ¢ 00YHAIONTUMUCS: UHTEIUIEKTYAbHBIX UT'P, CTUMYIHPYIOIIUX
MO3HABATEJIbHYI0 MOTUBALIMIO 00YYaOIINUXCS; TUCKYCCUI, KOTOPBIE JAIOT O0YyYaIOIIMMCS BO3MOXKHOCTh MPUOOPECTH OIBIT
BEJICHUS KOHCTPYKTUBHOIO JUAJOra; TpynnoBoi padoThl WM padOThI B Tapax, KOTOPbIE y4aT 00y4YaromMuXCcs KOMaHIHON
padboTe 1 B3aUMOJICUCTBUIO C APYTUMH O0yUYaIOIIUMHUCS;

- THULIMMPOBAHUE U MOJJIEPKKY HCCIIEIOBATENBCKOM AESITENIBHOCTA 00YYatOUIMXCs B pAMKaX peaju3alii UMH
WHIUBUYAJIbHBIX U TPYIIIOBBIX UCCIEA0BATEIbCKUX MMPOEKTOB, UTO AACT 00YYAIOIIUMCS BO3MOKHOCTh TPHUOOPECTH
HABBIK CAMOCTOSITEIbHOIO PEIICHUS] TEOPETUUECKOM MPOOJIeMbl, HABBIK TEHEPUPOBAHUS U OPOPMIIEHUSI COOCTBEHHBIX
U7ei, HABBIK YBAXKUTEJIbHOIO OTHOLIEHUS K YyKUM HIeIM, 0(DOPMIICHHBIM B pab0OTax JIPyrux UCCIeI0BaTENEH, HABBIK
myOJUYHOTO BRICTYIUICHUS TIEPEl ayIUTOPUEH, apTyMEHTHUPOBAHUS U OTCTAaMBAHUS CBOEH TOUKH 3PCHUS;

- 4epe3 OpraHr3altio U POBEACHUE PA3JIUYHBIX MEPOIPUITUIA BO BHEYPOUHOE BPEMSI.

Meponpuartua
1 yeTBepTb | 2 YeTBEpPTb 3 yeTBEpTH 4 yeTBepTb
LLKonbHaa | 3agaHuA Ha MpoeKTHaA BHeknaccHoe meponpuaTtme no
OIMMNNAAA | MAaTEMATUYECKYIO AeAteNnbHoOCTb | mMatemaTtuke, 10 knacc «Ox, yXK aTa
rPAaMOTHOCTb MmaTtemaTmkal»



https://topuch.ru/reshenie-prikladnih-zadach-cele-obucheniya-2-2-ispolezovate-ab/index.html
https://topuch.ru/lekciya-osnovi-masterstva-publichnogo-vistupleniya-plan/index.html
https://topuch.ru/lekciya-osnovi-masterstva-publichnogo-vistupleniya-plan/index.html

KpHTepI/II/I OIICHKH yqeﬁnoﬁ ACATCJIBbHOCTH 110 MaTEMaTHKE

OHI/IpaHCB Ha 3TU pCKOMCHIAINH, YIUTCJIb OICHUBACT 3HAHUA, YMCHUA U
HaBBbIKM y4JallIUXCA C YUCTOM UX MHAWBHUAYAJIBHBIX 0COOEHHOCTEH.

1. Conepxxanue u  o0beM  Marepuala, MOMJIEKAIIEr0  MPOBEPKE,
omnpenensgeTcss nporpamMmoi. Ilpm mpoBepke ycBOeHHsT Marepualia HyKHO
BBISIBJIATH MOJHOTY, IMPOYHOCTH YCBOCHHUS YYalIUMHUCS TEOPUHM W YMEHUS
IPUMEHATH €€ Ha PAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYaLHSIX.

2. OcHOBHBIMH (hOpMaMHU NMPOBEPKU 3HAHUM U YMEHUH, YUAIIUXCS 110
MaTeMaTHKe SIBJISIOTCSA MUChbMEHHAsi KOHTPOJIbHAsk paboTa M YCTHBIHN OIpoc.

3. CpGI[I/I HOI‘pGIHHOCTGﬁ BBIACIIAIOTCA OIINOKHU H HCOOYCTHEI.

a. MOTPEIIHOCTh CYUTAETCS OIIMOKOM, €CIIM OHA CBUIETENBCTBYET O TOM,
YTO YYEHUK HE OBJIAJIC]I OCHOBHBIMH 3HAHUSIMU, YMEHUSIMH, YKA3aHHBIMU B
porpaMme.

0. K Hemo4yeTaM OTHOCSATCS  IOTPELIHOCTH, CBHUACTEILCTBYIOIIME O
HEIOCTAaTOYHO TMOJIHOM WJIM HEJIOCTATOYHO IPOYHOM YCBOEHHUHM OCHOBHBIX
3HAHUW W yMEHUW WM 00 OTCYTCTBHM 3HAHUM, KOTOpPhIE B IporpaMme He
CUUTAOTCSI OCHOBHBIMH.

B. HEJOYETAMM TaKXe€ CUHUTAIOTCS: MOTPEIIHOCTH, KOTOpPbIE HE IPUBEIU K
UCKOKECHUIO CMBIC/Ia TOJYYEHHOTO YUYEHHMKOM 3aJlaHus WU Croco0a ero
BBITIOJIHEHHUS: HEAKKypaTHas 3alich, HEOPEKHOE BHITIOJTHEHUE YePTEXKa.

4. 3ajaHus 11 yCTHOTO U MIACBMEHHOTO OITPOCA YYAIIUXCS COCTOAT U3
TEOPETUYECKUX BOIIPOCOB U 3a4a4.
a. OTBET HAa TEOPETHYECKHI BOMPOC CUUTAETCA OE€3yNMpEYHbIM, €CIH IO

CBOEMY COJICP)KaHUIO TOJHOCTbIO COOTBETCTBYET BOIPOCY, COJIEPKHUT BCE
HEOOXOouMbIe TeopeThueckue (akThl U OOOCHOBAHHBIE BBHIBOJBLI, a €ro
U3JIOKEHHWE M TIMChMEHHAs 3alMCh MATEMaTUYECKU TPaMOTHBI M OTIMYAIOTCS
MOCJIEI0BATEILHOCTBIO M aKKYPAaTHOCTHIO.

0. peleHne 3aa4u cYUTaeTcs 0e3yNnpeuHbIM, €ClU MPaBHJIBHO COCTaBJICHA
KpaTKas 3aluch, BBIOpaH CIOCOO pPEIICHHUsS, caMO PEIICHHUE COIPOBOXKIACTCS
HEOOXOAMMBIMA OOBSICHEHUSIMH, BEPHO, BBIMOJHEHBI HY)KHBIC BBIYHCICHUS U
nmpeoOpa3oBaHus, TOJYyYEeH BEPHBIA OTBET, MOCIEAOBATEIBPHO M AKKYpPaTHO
3aIMcaHo peIIeHue.

5. OrueHka oTBeTa y4aluxcsi NPy YCTHOM U MUCbMEHHOM OIPOCE
MPOU3BOJUTCS MO 4-X OAITBHOH («5», «4», «3», «2») cucTeme.



6. Yyurtenb MOXKET MOBBICUTh OTMETKY 32 OPUTHHAIBHBIN OTBET HA BOIPOC
WM OPUTHMHAIBHOE PEIICHHUE 3aJ]a4d, KOTOPbIE CBUACTEIBCTBYIOT O BBICOKOM
MaTEeMaTHYECKOM Pa3BUTUHU Y4Yalllerocs, 3a pelieHue Oosee CIOKHOM 3amauu
WIK OTBET Ha Ooyiee CIOXKHBIM BOMPOC, NPEIOKECHHBIE YyYalleMycs
JIOTIOJTHUTENIBHO MOCJIE BHITOJTHEHUS UM 3aJaHusl.

7. HTOroByr0 OIIEHKY ONpPEAENSIOT, B IMEPBYK OYEpelpb, OLICHKA 3a
KOHTPOJIbHBIE Pa0OThI, 3aT€M — MPUHUMAIOTCS BO BHUMAaHUE OLEHKH 3a JpYyrue
NUCbMEHHbIE M TMpaKTUYecKue paboThl, W JIMIIb B TOCIEIHIOI OYepellb —
npouue OueHKU. [Ipu 3TOM yuuTenb AOMKEH YYMTHIBATh M (DAKTUUECKUUH
YpOBEHb 3HAHUI U YMEHHI YUEHUKA Ha KOHELl YETBEPTH, TPUMECTpA.

8. Hmoezosasa oyenxka 3a 200 BBICTABISIETCS HA OCHOBAaHUM YETBEPTHBIX,
TPUMECTPOBBIX OLIEHOK, HO TakKXKe€ C 00S3aTeNbHbIM YYETOM (DAKTUUECKOTO
YPOBHS 3HAaHUU YYEHUKA HA KOHEL rOJ1a.

OIIeHKa YCTHBIX OTBETOB oﬁyqammnxcsl.

Omeem oyenueaemcsa ommemkou «5», eciu 00yuarowuica:
- MOJIHO PACKPBLI COJIEPKaHNE MaTepraia B 00beMe, IPelyCMOTPEHHOM
IporpaMMoON U YICOHUKOM;
— U3JIOKUJT MaTepual T'PaMOTHBIM SI3bIKOM B OMNPEEICHHOW JIOTHYECKOU
MOCJEA0BATEILHOCTH, TOYHO HCHOJIb3ys MAaTeMaTHYECKYIH0 TEPMHUHOJOTHUIO U
CHUMBOJIUKY;
— MPABUWIBHO BBIMOJHUI PUCYHKH, YEPTEXKH, TpadUKU, COMYyTCTBYIOIINE
OTBETY;
— MOKa3ajJl YMEHHE WUIIOCTPUPOBATh  TEOPETHUECKUE  IOJIOKEHHS
KOHKPETHBIMU MPUMEPAMH, MPUMEHSATh UX B HOBOU CUTYallUU MPU BHIMOJIHEHUH
MPaKTUYECKOTO 3aJaHusI;
— MPOJIEMOHCTPUPOBAT YCBOCHUE PAHEE U3YUCHHBIX COMYyTCTBYIOIINX
BOIIPOCOB, CHOPMHUPOBAHHOCTh U YCTOWYMBOCTH MCTIOJIB30BAHHBIX MPU OTBETE
YMEHHU U HaBBIKOB;
— OTBEYAJl CAMOCTOATEIHLHO 0€3 HABOAAIIUX BOTIPOCOB YUUTEJIS.
BozmooicHvl 00na — 06e HemouHocmu npu oceéeweHUuU 8MoPOCMeneHHbIX
B0NPOCOB UNU 8 BLIKIAOKAX, KOMOPble YUeHUK 1e2KO UCHPABUTL NO 3AMEUAHUI0
yyumers.

Omeem oyenusaemca ommemkou «4», €Clv OH yJI0OBIETBOPEH B OCHOBHOM
TpeOOBAHUSIM Ha OTMETKY «5», HO MPU 3TOM UMEET OJNH U3 HEAOCTATKOB: B
U3JI0KEHUH JTIOMYIIEHbI HEOOIbIINE MPOOeIibl, HE NCKAa3UBIIHE
MaTeMaTU4YECKOr0 COAEPKaHUs OTBETA, UCIIPABICHHBIC 10 3aMEYaHUI0
YUUTENS.



- AOITYIICHBI OIIMOKY MK OoJiee ABYX HCAOYCTOB IIPU OCBCUICHUU
BTOPOCTCIICHHBIX BOIIPOCOB WJIM B BBIKJIAJIKAX, KOTOPBIC YUHCHUK JICTKO
HCIIPAaBUJI 110 3aMCUYAHUIO YUUTCIIA.

Ommemka «3» cmagumcs 6 c1e0yIouux Cyuasnx.

- HEIOJIHO UJTU HETOCJIEI0BATEIbHO PACKPBITO COJIepKaHUE MaTepraia, HO
MoKa3aHo o0lllee MMOHMMaHUE BOIpoca W MPOAECMOHCTPUPOBAHBI YMEHHS,
JIOCTATOYHbIC JJIsl JAIbHEUIIIET0 YCBOCHHSI TPOTPAMMHOTO MaTepuaa;

- MMEJIUCh 3aTPYAHEHUS WU JOMYIIEHBI OMUOKU B ONPEACICHUU MOHITUI
U HCIOJIb30BAaHUU MATEMaTUYECKOM TEPMUHOJIOTHM, YEPTEKax, BBIKIAIKaX,
UCIIPABIICHHBIE NTOCIIE HECKOJIBKUX HABOAIINUX BOIIPOCOB YUUTEIIS;

- YYEHUK HE CIIPABWICS C MPUMEHEHHWEM TEOPUU B HOBOM CUTyalluu NpHU
BBITIOJIHEHUU TPAKTUYECKOTO 3aJlaHus, HO BBITIOJHHII 3a/IaHUsl 0053aTeIbHOTO
YPOBHS CIIOKHOCTH TI0 TAHHOU TEME;

— MPU 3HAHUU TEOPETUUYECKOI0 MaTepuaia BhIsIBJIEHAa HEJIOCTaTOYHAs
c(hOpMHUPOBAHHOCTh YMEHUI U HABBIKOB.

Ommemka «2)» cmagumcsa 6 c1edyiouux cayuanx:

- HE PacKpBITO OCHOBHOE COJIepKaHHUe YICOHOTO MaTepuraa;

- OoOHapyXeHO HEe3HAHWE WJIM HETIOHUMAaHUEe YYCHUKOM OOJIBIICH HITH
HanOoJsiee BaKHOM 4acTy y4eOHOro MaTepuaa;

- JOMYIIEHBl OMIMOKK B OMNPEACICHUU TMOHATHMN, TPU HUCIOJIb30BAHUU
MaTeMaTUYECKOW TEPMHUHOJIOTHHM, B PUCYHKaX, uepTexax win rpadukax, B
BBIKJIaJIKaX, KOTOPBIEC HE MCIIPABJICHBI MOCIE HECKOJIBKUX HABOASIIMX BOIIPOCOB
YAUTEIS.

- YYEHUK OOHApY>KHIT IOJTHOE He3HAHWE U HETIOHUMAaHUEe N3y4aeMOoro
Marepuasa Wil HE CMOT OTBETUTh HU Ha OJIMH U3 MOCTABJIEHHBIX BOIIPOCOB I10
M3y4yaeMOMY MaTepuay.

OuneHka TeKylHuX NUCbMEHHBIX padoT

[TIpu oleHKE MOBCETHEBHBIX OOyYaromUX padOT MO MAaTeMAaTHKE YYHUTEIb
PYKOBOJICTBYETCSl YKa3aHHBIMA HOPMaMH OIICHOK, HO YYHTBHIBACT CTEICHb
CaMOCTOSITEIIbHOCTH BBITTOJHEHHS Pa0OT yUaIIuMUCH.

Obyuarowue TUCbMEHHBIE pabombl, BBIIOJIHEHHbIE YUAIIUMUCS BIIOJHE
CaMOCTOSITEIIEHO C IPUMEHEHNEM paHee N3YUYEHHBIX U XOPOIIO 3aKPETICHHBIX
3HaHWH, OIIEHUBAIOTCS TaK e, KaK U KOHTPOJIbHBIE paOOTHI.

Ob6yuarowue TMCbMEHHBIE pab0mbl, BBITIOIHEHHBIC BIIOJHE CAMOCTOSATEIBHO, Ha
TOJILKO YTO U3yYEHHBIE U HEJIOCTATOYHO 3aKPEIUICHHBIE MPaBUIIa, MOTYT
OLIEHUBATHLCSI MEHEE CTPOTO.

ITucomennvle pabomul, BBITIOIHEHHBIE B KJIACCE C MPEIBAPUTEIHHBIM Pa300poM
MX TT0/1 PYKOBOJICTBOM YYHTEJIs, OLICHUBAIOTCS OOJIee CTPOTo.



Homawnue nucbmennvie pabomul OLICHUBAIOTCA TaK XKe, KaK KIaccHasi paboTa
00yyJaroIero xapaxkrepa.

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, T€OMETPHS.
I'eomerpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kanomues C.b. u
npyrue, AkunonepHoe odiectBo «M3aarensctBo «lIpocBemienre»
METO/JIUYECKHUE MATEPHUAJIBI JIJISI YUYUTEJIS

MaremMatuka: anredpa ¥ Hayajia MaTeMaTHYECKOTO aHalIi3a, TeOMETPHUSI.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byry3os B.®., Kanomues C.b. u

Apyruce, AKIII/IOHepHOG O6HIGCTBO «I/ISIIaTGJIBCTBO «HpOCBeIHGHI/Ie»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

https://m.edsoo.ru/7f415e2e

https://m.edsoo0.ru/7f417¢e18

https://m.edsoo.ru/7f41al2c
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