PABOYAS ITPOT'PAMMA YUYEBHOI'O IPEJIMETA
«EOMETPHS. BA3OBBIIl YPOBEHb»

10-11 kaace

INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
obyuarommxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHET0 OO0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWM, MPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPATUIUNA POCCUUCKOTO 0Opa3oBaHUSI.
Peanuzanusi mporpamMmbl 00ecTieunBaeT OBIAJEHNUE KIFOYEBBIMU KOMIIETCHIIUSIMU,
COCTABJISIFOIIIMMU OCHOBY JIJII CaMOPa3BUTHUsSI U HENPEPHIBHOIO 00pa3oBaHUS,
[[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO PAa3BUTHUSA
JUYHOCTH O0YyYaromMnXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHus OOYyCJIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpEIMETHBIX M
MPEAMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPaBICHUH JUYHOCTHOTO
pa3BUTHs OOy4aromuxcsi, (GopMHUpOBaHUS (YHKIUOHATHLHOM MaTeMaTHU4eCKOu
TPaMOTHOCTH, U3YYCHHS IPYTUX y4eOHBIX AUCHUIUIMH. PazBuTre y 0OyJaronmxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOKIECHUU TCOMETPUUYCCKUX
abCTpakilfii, COOTHOIICHHH PEAIbHOTO M HCATBHOTO, XapaKTepe OTPaKEHUs
MAaTEMATUYECKOW HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yYalIuXxcs, a TaKKe KayeCTB MBINUICHUSA, HEOOXOAMMBIX U aJanTaivdl B
COBPEMEHHOM OOIIECTBE.

['eoMeTpust siBIsieTCS OAHUM W3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHUs, Tak Kak oOOecrneyrMBaeT BO3MOXKHOCTh H3Y4YEHHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK M TYMaHUTAPHOH.

Jlornyeckoe MbIUIeHHE, (HOPMUPYEMOE TPH HM3YYCHHH OO0y4YarOIIUMHUCS
MOHSATUHUHBIX OCHOB T€OMETPHH U MIOCTPOCHUHU LIETIOYKU JJOTUIECKUX YTBEPIKICHUMN
B XOJI¢ pCIIeHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIJBUTATh W OIPOBEpPraTh
THIIOTE3bI HETIOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWH 3a]a4 e€CTECTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pu3mKu.



YMeHrne OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTIX IeATENbHOCTH dYesoBeka. OpHeHTaIus YeioBeKa BO BPEMEHU U
IMPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIHalbHOro ObITHs, (opma
OTpaXXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS W aKTHUBHOTO
npeoOpa3oBaHus  JeHCTBUTENRHOCTH.  OmepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSET pa3Hble BUIbl YYEOHOW H TPYIAOBOM J1E€ATEIHHOCTH,
ABJIIETCSI OJHUM W3 MPO(ECCHOHATBHO BaXKHBIX KAdyeCTB, MOJITOMY aKTyallbHa
3amaya (opmMupoBaHus y OOyYaroUIUXCsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOIO MBIINUICEHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTHUUECKOU JAEATETHHOCTH 110 MHOTUM HAIIPABJICHUSIM.
[leas ocBoeHmsi mporpaMMbl ydeOHOro Kypca «l'eomeTrpusi» Ha 0a30BOM
ypoBHE 00yueHus — 00IIeoOpa3oBaTeibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4epe3  OOecredyeHHe  BO3MOXKHOCTH  MPUOOpETEeHUs |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKMX 3HAHMM W JCHUCTBUM,
crenuUIHBIX TEOMETPHH, BO3MOKHOCTH YCTIEITHOTO TPOI0JDKEHUS 00pa30BaHUS
0 CTICIIHAIBHOCTSIM, HE CBS3aHHBIM C MTPUKJIATHBIM UCIIOIH30BaHUEM T€OMETPHH.
[Iporpamma 1o reomMeTpuu Ha ©0a30BOM YpOBHE IIpeIHAa3HA4YeHa JIsl
OOy4YaroNIMXCcs CPeHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHHM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromyecs: Ha
0a30BOM YpOBHE MOJDKHBI OCBOUTH OOIIHE MATEeMAaTHYECCKHUE YMCHHUSI, CBSI3aHHBIC
COo crneuu@uKod TEeOMETPUH U HEOOXOAMUMBIE [JIi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh M3Y4YUTh T€OMETpHUIO Ooee
riyOOKO, €clii B JajdbHEHIIIEM BO3HUKHET HEOOXOJIMMOCTh B TE€OMETPUUYECKHUX
3HAHMIX B MPOPECCHOHATBHON JACATEITHHOCTH.
JlocTrkeHHe T1eTd  OCBOCHHS TPOTpaMMBl 00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIUX 3anad. [IpuoputeTHBIMH 3aJadyaMu  OCBOGHHSA  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kaccax sBiSIFOTCS:
e (opmMupoBaHMEe TmTpEACTAaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM
KyJbTYPBI H OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAFOIIIM MUPOM;

e (opmMupoBaHHEe TpEACTABICHUS O MHOTOTPAHHUKAX W TENaxX BpaIlcHUs
KaK 0 BOXHEHIINX MAaTeMAaTHUYECKUX MOJIENSIX, MO3BOJSIONIUX OMKUCHIBATH
Y U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIEr0 MUPA,;

e (opMupoBaHuMe yMEHHs pacro3HaBaTh Ha YEPTEkKax, MOACISIX U B

peaIbHOM MHPE MHOTOTPAHHHMKH U TeJIa BpaIlCHUS;

e OBJIAJCHUE METOJAMH PEIICHMS 3aJlad Ha TIOCTPOCHUS Ha M300paKEHUIX

MIPOCTPAHCTBEHHBIX (PUTYD;
e (opmMupoBaHuMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPaHHHMKAX M TeJaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMHU;



e OBJIAJICHUE  QAITOPUTMAMU  PEIIEHUS  OCHOBHBIX  THIIOB  3a/ady;
dbopMupoBaHHE yMEHHS TPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
paccyX IeHus B XOJAE PEIICHHS CTEPEOMETPHUYECKHX 3aady M 3aJ1ay C
MIPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEJJIEKTYaJIbHBIX 151 TBOPYECKUX CHOCOOHOCTEH
oOy4aromuxcs, IMO3HABATEIbHOW  AKTUBHOCTH,  HCCJIEIOBATEIbCKUX
YMEHHI, KpUTUYHOCTH MBIIUICHUS;

e (opmupoBanue GbyHKIHOHATBHOU IrPaMOTHOCTH, PEJEBAHTHOM
F€OMETPUU: YMEHHE pACHO3HAaBaTh IMPOSBICHHUS T'E€OMETPUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M MPU WU3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEHl W 3aKOHOMEpHOCTeH, (OpMyIHpOBaTh HUX Ha S3bIKE
IF€OMETPUH U CO3aBATh T€OMETPUUYECKUE MOECIIU, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKUM aIllapaT il PELUICHHs IPAKTUKO-OPHUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATD ITOJTYyYECHHBIE PE3YJIbTATHI.

OTnMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCSI BKIIOYEHUE B KypC
CTEPEOMETPUM B HAyalle €ro Mu3y4yeHMs 3a7a4, pellaeMblX Ha YypOBHE
UHTYUTUBHOTO MO3HAHUs, U ONpeNEIEHHBIM 00pa30oM opraHu3oBaHHas paboTa Hax
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IIPOLIECCOB, MOTUBHUPYET K
JaJbHEUIIIEMY U3YyUYECHUIO IIPEIMETA.

[Tpennourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METO/ly OO0Y4YEeHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
ydalmuxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUsA 3a4ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJad Ha  ONEpUPOBaHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJIIIHOCTh, a OIIepUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HarIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHoBHBIE copaepikaresbHble TUHUN Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUMN
pacrpenensercss HE TOJbKO MO COAEPKAaTEIbHBIM JMHUSAM, HO W IO TOJaM
oOy4eHHUs Ha YPOBHE CpPEHEro 00IIero oopa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOUIEE MPEAMETHBIM pe3ylbTaTaM
OCBOEHHUSl paboueil mMporpamMmbl, pacHpeleN€éHHbBIM 10 ToAaM O0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUYECCKUMHU
MOHATHUSIMU Y HAaBBIKAMM OCYLIECTBIIUIOCH MOCIEI0BATEIBHO U MOCTYIATENBHO, C
COOJIIOJIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCH B



OOIIYI0 CHUCTEMY T€OMETPUYECCKUX NPEICTABICHUNA OOYJaIOUIUXCS, PACIIUPSS U
yrayOnsis e€, o0pasys MpOoYHbIE MHOYKECTBCHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reomeTpumn oTBOAUTCS 2 yaca B Henelno B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a 1Ba roga ooydeHus - 102 yueOHbIX daca.



COIAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IUIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npocTpadHcTBO. [loHsiTue 00 aKCMOMATUYECKOM TMOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOE pacnonoxeHue MNpsIMBIX B MPOCTPAHCTBE: IEPECEKAOIINECS,
napajulelibHble M CKpeuuBarommecs mnpsmble. [lapauienbHOCTh NpAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MMAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MAPAJUIETBHOCTh TPEX MPAMBIX; MAPAIUIETBHOCTh MPAMOM U IUIOCKOCTH. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMH; YIOJd MEXAY NpSIMbIMU B IPOCTPAHCTBE.
[TapaiuienbHOCTH IJIOCKOCTEMN: MapajuiejibHble  IUIOCKOCTH; CBOMCTBA
napajiebHbIX IUIockocTei. [IpocTteifiue mnpocTpaHCTBeHHBbIE (UTYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; ToOCTPOCHUE CEUCHUH.

[lepneHAUKYISIPHOCTD MPSIMOM Y IUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajUICIbHBICE W NEPICHAUKYIIPHBIE K IUIOCKOCTH,
IPU3HAK MEPHEHIUKYISAPHOCTH IPSAMOM M IUIOCKOCTH, TeOopemMa O NPsSMOU
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJIA.
[lepnieHaUKYISP U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJSIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MepNeHINKYIIIpax.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBINYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOTrorpaHHuka. [Ipusma: N-yroiapHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MBI, OOKOBas M
MIOJIHAs MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajyieyienune]; U ero cBoictea. [lupammpa: N-yronpHash nupamuja, rpaHd U
OCHOBaHHWE NMUPaMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, PABUIbHAS U
ycedéHHass nupamMuaa. OIJIEMEHTbl Tpu3Mbl W nupamuibl. [IpaBuiibHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOTPAHHUKA; MpaBUJIbHAs NpU3Ma U
MpaBUIbHAS THPAMUJA; TpPaBWIbHASA TPEYrojbHAas MNUPaMUIA M TPABUIIbHBIN
terpa’ap; KkyO. IlpencraBieHue O TMPaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeka’ap u ukocarap. CedueHus: Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJIEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUWJIbHBIX MHOTOTPAHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM MMOBEPXHOCTH NPSIMOW MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTHU MPSIMON TMPHU3MBIL
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWILHOM MHUpPaMUIBbI,
TeopeMa O IUlomaau yceu€éHHou mnupamunbl. [lonstue o0 o0béMe. OO0BEM
MUPAMUIBI, TPU3MBI.

[logo6ubpie Tena B mpocTtpaHcTBEe. COOTHOUIECHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TE.

11 KIIACC

Tena Bpamenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOM
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias W OChb, IUIOMAAb OOKOBOW U TOJIHOU
MTOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3ylolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, AUaAMETp; IUIOMIAb MOBEPXHOCTU CQEpHI.
B3auMHoe pacnionoxenue cepsl U IIOCKOCTH; KacaTellbHasl INIOCKOCTh K cdepe;
I01aab Chephl.

N306paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KoMmOuHanuu Tenm BpalieHHWss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMMCaHHBIA OKo0JIO cdepnl; cdepa, BOHcCaHHAS B MHOTOTPaHHUK, WU TEJO
BpaIlEHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM 11apa u maomaab chepsl.

[logoOuble Tenma B mpocTpaHcTBe. (COOTHOIIECHUS MEXKIY IUIOHMAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJL.

Ceuennss mwiMHApa (MapaJUIeIbHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM IIpaBUJl JEUCTBUU € BekTopamu. IIpsmoyrosbHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreitmme 3amaun B
KOOpJIMHATax. YTroa Mexay Bekropamu. CKalasipHOE MNPOU3BEIEHUE BEKTOPOB.
BrluncneHne yrioB Mexay MPSMBIMH U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOrpaMMbl yueOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk akKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCHUUCKOro OOIIECTBA, MPEJCTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOW UJICHTUYHOCTH, YBAKEHUS K
MPOIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, IIECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAaHUIO ATUX JOCTIKCHUW B JIPYTHX HayKaxX, TEXHOJOTUsX, chepax
SKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  IOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUNU HAYKU U S TEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

JcTeTHYECKOe BOCIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKIIOYAash ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, pelIeHnH, paccy X IEHUN;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM acCleKTaM Pa3jIMYHbIX BUAOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
HWHTEpecax 3J0pOBOro U 0€30macHoro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OT/IbIXa, peryispHas busnueckas AKTUBHOCTB); (bu3HIecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHITHIX CIIOPTUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS;, MHTEPECOM K
pa3nuuHbiM  chepam  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ TMPUIOKEHUSIMH, YMEHHUEM COBepUIaTh OCO3HAHHBIA BBHIOOP
Oynymeil npodeccun W pealn30BbIBaTH COOCTBEHHBIC >KU3HEHHBIC IIJIAHBI;



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PCIICHUH MPAKTHYCCKUX 3a7a4 MAaTEMaTHYECKOW HAIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMUPOBAHHOCTHIO SKOJOTHYECCKOW KYJIbTYPhI, TTOHUMAaHUEM BIIASHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOJIHON W COIMAILHOM
Cpelbl, OCO3HaHHWEM TJIOOAIBHOTO XapakTepa JKOJOTHMYECKUX IMPo0JieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMATHYCCKUX 3HAHWW JJIS PCIICHHs 33jad B
00JIACTH  OKDY’KAaIOIICH Cpeibl, IUIAHUPOBAHMS TIOCTYIIKOB M  OICHKH UX
BO3MO’KHBIX ITOCIICJICTBHH JIJISI OKPY KAIOIIEH CPEIbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAaKTUKH, [MOHAMaHHEM
MaTEeMaTHYECKOH HayKH Kak cQepbl UYeIOBEYECKOH JeSITeIbHOCTH, JTAloB &
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHJIW3AIMH; OBJIAJICHUEM S3BIKOM
MaTEeMaTHKd M MaTeMAaTHYCCKOW KyJIbTYpOW KaK CPEJIICTBOM IIO3HAHHS MHPAa;
TOTOBHOCTBIO OCYIIECTBIISITh TPOCKTHYIO W HCCIICIOBATEIBCKYIO JEATEIHHOCTh
WHIMBHUIYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbI y4eOHOro IpeaMera
«MareMaTuKa XapaKTePU3YIOTCSI OBJIaJICHHEM YHHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCBUIMU.

1)  Vuuseepcanrvnvie  nosmasamenvhvle  Oelicmsus, — 00eCnevuU8arom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS (0C8OeHUe
Memoo0o8  NO3HAHUSA  OKpYJycalowe2o  mupa,  NpuMeHeHue  J02U4ecKux,
uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABJIATH M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHYCCKUX
OOBCKTOB, IMOHATHH, OTHOIICHHA MEXAYy HOHATHIMH, (DOPMYIHpPOBATH
ONIpE/ICTICHUS]  TOHATHUW; YCTaHABIMBATh CYIICCTBCHHBIH  IPH3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJMMOI'0 aHAJIN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH U  MPeoOpPa3OBbIBATh  CYXKICHUS:
YTBEPJIUTCIIbHBIC W OTPULIATEIIbHBIC, CAMHWYHBIC, YaCTHBIC M OOIIHE;
YCIIOBHBIC;

e BBIBIIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
NPOTUBOpEYMs B (akTaxX, JaHHBIX, HAOJIOJCHUSAX U YTBEPIKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JleJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TPOBOJUTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBA MaTEeMaTHYECKUX
YTBEPXKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
OPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIBL;

e BBIOMpaTh croco0 pemieHus yuyeOHOM 3ajadyd (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIeHUs, BHIOUpATh HamboIee MOAXOAAIIMK ¢ Yy4ETOM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTUBOpEUUEe, MNpodIeMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TMPOBOJUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
0o0bEKTa, SABJCHUS, TMPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEJILHO (hOPMYIUPOBATH OOOOIICHHS U BBHIBOBI IO PE3YJIbTATAM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOXHOE PA3BUTHE MpOlecca, a TAKXKE BBIIBUTATh
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

e BBIABISATH JACPUIUTH UHPOPMAIINU, AHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIPOC U JJIsI PEILICHUS 3a/1auu;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TIPEJICTABIATh €€ B Pa3IM4HBIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD nHpopMaru 1o CaMOCTOSITEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VYuueepcanvhvlie  KOMMyHuUKamugHvle  Oelicmeus,  0becneyusarom

choOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUUXCHL.

OO0uenue:



BOCIIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3pEHHsI B YCTHBIX U MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATH MOJTYYEHHBIN pe3ysIbTaT;

B X0/ OOCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCJIEHHBIC Ha TIOUCK
pelIeHus; COMOCTaBIATh CBOM CYXICHHS C CYXACHUSAMHU JPYTHUX
YYaCTHUKOB JHMayora, OOHapy»uBaTh pa3iMyue U CXOJICTBO MO3UIIUNU; B
KOppEeKTHOU GopMme hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS,;
NPEACTAaBIATh  pPE3yJbTaTbl  pPEIICHHWS  3aJa4yd,  SKCIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (popmar
BBICTYIUICHHUS C y4ETOM 3a/1ay MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4ecTBo:

3)

MOHMMAaTh W MCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHONM U
WHJMBUAYAJILHOW paOOThI MPU PEIICHUH YUYEOHBIX 3a/1a4; IPUHUMATh 1IEIb
COBMECTHOM JEATENbHOCTU, IUIAHUPOBATh OpraHU3alUI0 COBMECTHOM
paboThI, pacnpeaensTh BUABI padboT, JOTOBApUBATHCA, 00CYXKAATh MPOIECC
U pe3yJsbTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBI€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh padOThI U
KOODAUHUPOBAaTh CBOM JIEUCTBUA C JPYTUMH UICHAMH KOMAaHJBL;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHSI.

Yuusepcanonvie  pezynamuenvie oeticmeus, obecneuusaiom

GopmuposaHue cmviC108bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusamnus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHHsI 3a]1a4H, BHIOUPATh CIIOCO0 peleHUs
C Y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUMN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM II03HABATEJILHOM peduiekcuM KakK OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3ysibTaTa pelieHus MaTeEMaTHYeCKO 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICGHUBATh COOTBETCTBHE pE3yJbTaTa IIENH U YCJIOBHSIM, OOBSICHITH
MPUYUHBI JTIOCTHKEHHSI WIM HEJAOCTHXKEHUSI PE3ybTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

OnepupoBaTh MOHATUIMU: TOUKA, IPsIMAsi, TUIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPHUH M CICACTBUS W3 HUX TPU PEIICHUU
TeOMETPUUYECKUX 33/1a4.

OnepupoBaTh MOHATUSIMH: MMAPATUICTLHOCTD U MEPIIEHANKYIISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccudunmpoBath B3aMHOE pPaCHOJIOKEHHE TMPSMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMH: ABYTPAHHBIA YTOJ, TPaHW ABYTPAHHOTO YTIJIa,
peOpo IBYrpaHHOTO yria; JIMHEWHBIM Yroj ABYTPaHHOTO YIJIa; TpajaycHas Mmepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKIBIA ¥ HEBBITYKJIBIH
MHOTOTPAaHHHK, JIEMEHTHI MHOTOTPAaHHUKA, MPAaBWJILHBII MHOTOTPAaHHUK.

Pacro3naBaTh OCHOBHBIE BHABl MHOTOTPAHHHUKOB (MMHpaMuia; TIpHU3Ma,
NPSIMOYTOJIBHBIN NapaJiiesIenuIe]l, Kyo0).

KnaccudummpoBarb ~ MHOTOTpaHHUKH,  BbIOMpas ~ OCHOBAaHHS  JIs
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHW; TMPAaBUIIbHBIC
MHOTOTPAHHHKH; TIPIMBIC ¥ HAKJIIOHHBIC TIPU3MBI, TTapaJUICICTUTICBI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOT PAHHHUKOB.

OOBSICHATH TPUHIIUIIBI TIOCTPOCHUS CEUEHUH, UCTIONB3YSI METO/ CIIEIOB.

CtpouTh ceueHUsS MHOTOTPAHHUKOB METOJOM  CII€JIOB,  BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHHUBY.

Pernats 3aaun Ha HaxXOXKJICHHE TEOMETPUICCKUX BEJIMYUH MO 00pa3iam Win
QIrOpUTMaM, TPUMEHSSI W3BECTHBIC AHATUTUYECKHE METOAbl MPU PEIICHUH
CTaHJAPTHBIX MAaTEeMAaTHUYECKUX 3a7a4 HAa BBIYMCIICHUE PACCTOSHUN MEXIY JBYMSI
TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS ITPSMBIMHU.

Permatp 3a1aun Ha HaXOXKACHUE TEOMETPUUECKUX BEIMYUH MO 00pas3iam Win
QITOpUTMaM, TIPUMEHSSI W3BECTHBIC AHATUTUYCCKHE METOAbl TPU PEIICHUH
CTaHJAPTHBIX ~ MaTEeMaTHYECKUX 3a7ad Ha  BBIYHCICHHE YIJIOB  MEXIY
CKPEIIMBAIOIIUMHUCS TPSIMBIMH, MEXKIy TPSIMOA M IUIOCKOCTBIO, MEXIY
TJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Bbrancnsate 00bEMBI U IIJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
nupaMyja) ¢ TNpUMEHEeHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOINASIMU TTOBEPXHOCTEH, 00bEMaMHU 1MOIOOHBIX MHOTOTPAHHUKOB.

OmnepupoBaTh MOHATUSAMHU: CUMMETPUS B HPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U IIIOCKOCTh CUMMETPUHN (UTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHMOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEACTaBICHHYIO Ha YepTexax U
pPHUCYHKaX.

[lpuMeHsTh TeoMeTpuyecKhe QaKThl I PEIICHHs CTePEOMETPUUECKUX
3a7a4, MPEANoIaraonux HECKOIBKO IIaroB PEIIeHHs, €CIM YCIOBHS TPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

[TpumeHsaTh mpoOCTEHIIME NPOrpaMMHBIE  CpPEICTBAa UM 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKHX 3aJ1au.

[TpuBoaUTH TpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B NpUpOIE U
KU3HU, paclio3HABATh MPOSBICHUE 3aKOHOB TEOMETPHUH B UCKYCCTBE.

[IpuMeHsTh MONydYeHHbIE 3HAHUS Ha TMPAKTUKE: aHAJIN3UPOBATH PEabHBIC
CUTyalldd U TNPUMEHATh H3y4YCHHbIC TMOHATUS B IPOLECCE IOUCKA PELICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyalldd Ha S3bIKE TEOMETPHH, WCCIEAOBAaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BaHUEM T€OMETPUUIECKUX MOHATHI U TEOpEM, armapaTa anreOpsl; pemaTh
PAKTUUECKUE 3a]1a4M, CBA3aHHbIE C HAXOKJICHHUEM I€OMETPUUECKHUX BEIHUYHUH.

11 KJIACC

OnepupoBaTh MOHATUSIMH: UWIUHAPUYECKAs] TOBEPXHOCTh, OOpa3yroOIINe
MUIMHAPUYECKON  TOBEPXHOCTH;  IWJIMHIAP,  KOHUYECKas  IMOBEPXHOCTD,
oOpa3yronrue KOHHIECKOH TOBEPXHOCTH, KOHYC; c(hepruueckas moBEpXHOCTb.

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

OOBSICHATH CITOCOOBI MOTYYEHUS TEJ BPAILICHUS.

KnaccudummpoBars B3auMHOE pacrosokeHue chepsl U MI0CKOCTH.

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

Beraucisite  00BEMBI M TJIOMIATU  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
TCOMETPUUCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHUK, BIIMCAHHBIH B cdepy H
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAT B MHOTOTPAHHUK WU TEIO
BpaIeHusl.

BBIYUCIISITE COOTHOMICHHS] MEXIY TUIOMAASIMU MOBEPXHOCTENH U 00BbEMaMH
MOAOOHBIX TEII.



N3o00paxaTh u3ydaemble (QUTYypbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbIIONMHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢uryp: BUz cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILCHHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINIONIHATE  JEUCTBUSA  CIOXKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[IprMeHATH IPAaBUIIO NTApaJUICIICIIAIIEAA.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIMUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTODBL.

HaxoauTe cyMMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpPaMH, CKaJsIpHOE IIPOM3BEICHUE, PpACKIAAbIBaTh BEKTOp IO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT.

[IpumeHsaTh TeoMeTpuueckue (akTbl I PEIICHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO 1Iar0oB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pewars mpocreimne reoMeTpuyecKkue 3aaadd Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemlarp 3amaum Ha [I0OKa3aTeIbCTBO MAaTEMATHYECKMX OTHOLICHHW W
HaX0XJI€HWE FeOMETPUUECKUX BEJIMYMH M0 00pa3laM WiIH alropuT™MaMm, NPUMEHsS
U3BECTHBIC METO/IbI [IPU PEIICHUH CTAaHAAPTHBIX MaTEMAaTHYECKUX 3a1a4.

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

[IpyBOINTH NpHUMEpPBl MATEMATHYECKHX 3aKOHOMEPHOCTEM B MNPUPOAE H
JKU3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh TOJTyYEHHBIE 3HAHMS HaA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallud W TPUMEHATb HU3YYEHHBIE TOHATUSA B IPOLECCE IOMCKA PEIICHUS
MaTeMaTUYeCKu CPOPMYIMPOBAHHON NPOOJIEMBbl, MOJAEIUPOBATH PEAIbHbIE
CUTyallMd Ha S3bIKE T'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 334U, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NMPOrpamMMbl Bcero Kontpoapueie  Mparkruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 6
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 18 5
[MapannenbHOCTh NPSMBIX M IIIOCKOCTEH
3 HepHeH,Z[I/IIiyJI}IpHOCTB MPSIMBIX U 9
TUTOCKOCTEH
4 VYTrubl MeXAY NPSAMBIMU U TUIOCKOCTSIMHU 9 1
5) MHororpanHuk# 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 11 1
7 [ToBTOpEHME: CEUEHMS], pACCTOSIHUS U YTJIbI 4 1
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0




11 KJIACC

Koan4yecTBO 4acoB DJIeKTPOHHbBIE

HaumeHoBaHue pa3ieioB H TeM nudpoBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (mupp )

NMPOrpamMMblI Bceero odpa3oBaTe/bHbIE

padoThI padoThI
pecypchbl

Temna BpamieHus 12

OOBEMEI TeT 5

BekTopsl 1 KOOPAMHATHI B IPOCTPAHCTBE 10

[ToBTOpeHue, 06001eHNE, 7 1

CHCTEMAaTH3aINsI 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0







