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IHHOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma ydeOHOTO mpenmera «I'eomeTpus» Ha ypOBHE CpeIHEro OOIIero
00pa3oBaHuUs COCTABIICHA ISl O0YJAIOIIUXCS, COACPIKAIIMXCS B UCIIPABUTEIBHBIX YUPESKICHUSAX,
pacroyio)KeHHBIX Ha Teppuropun PecryOnmuku Komu, B YHCIO KOTOPBIX BKJIFOUEHBI
UCTIPAaBUTENIbHBIE KOJIOHWH W CIIEJCTBEHHBIE H30JIATOPHI YTpaBieHUs (eneparbHOM CITy:KObI
ucnoJyiHeHus Haka3zaHuil o PecnyOnuke Komu (nanee — 1Y YOCHUR).

PabGouass mporpamma pa3paboraHa Ha ocHoBe @DenepanbHOTO 3akoHa Poccuiickoi
@enepauun ot 29.12.2012 Ne 273-®3 «O6 oOpasoBanuu B Poccuiickoit ®denepaunn»; B
COOTBETCTBUH ¢ TpeboBaHUAME DeiepaabHOT0 TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAaPTa
cpenHero oOmero oOpasoBanus (mpukaz MuHoOpHayku Poccum ot 17.05.2012 Ne 413) u
®denepansbHOil  00pa30BaTENBHON MPOTpaMbl  CPEAHETO OOIIero oO0pa3oBaHUs, a TaKKe
OpUEHTHPOBaHA Ha IIEJIeBBIE OPUEHTHPHI, cHOpyIMpOBaHHBIE B (epepaabHON MporpaMme
BOCTIMTAHUSI.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca reoMeTpud Ha YypOBHE cpeaHero oOuiero oOpazoBaHUS
00yCJIOBJICHA MPAKTHYECKOW 3HAYMMOCTHIO METANpPEJIMETHBIX M TIPEIMETHBIX pe3yJIbTaTOB
00y4YeHHSI TEOMETPUU B HAIMPABICHWU JUYHOCTHOTO Pa3BHUTHS OOydaromuxcs, (GopMupoBaHUs
(YHKIIMOHATLHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, H3Y4YEHHUS JPYruX YUeOHBIX TUCIUTLIMH.
PazButne y oOydarommxcsi NMpPaBHIBHBIX TPEACTABICHUN O CYIIHOCTH W TPOUCXOXKICHUU
TEOMETPUUECKUX aOCTpaKIMiA, COOTHOIICHUH PEATbHOTO W MJICAJTLHOTO, XapaKTepe OTPaKEHUs
MaTeMaTUYEeCKOM HAyKOW SIBIICHUM M MPOLIECCOB PEAIbHOTO MHpPA, MECTE T€OMETPUH B CUCTEME
HAyK W pOJIM MATEeMaTHUYeCKOT0 MOJEIMPOBAHUS B HAyYHOM IIO3HAHHMM U B IPAKTHKE
crocoOcTByeT (OPMHUPOBAHUIO HAyYHOTO MHUPOBO33PEHHUS YYalIUXCsA, a TaKKe KauyecTB
MBIIILJICHHS], HEOOXOIUMBIX JIJIS /1aliTallii B COBPEMEHHOM 00I1IeCTBE.

I'eomerpus sBasiercst ogHUM K3 0a30BBIX TNPEIMETOB Ha YPOBHE CpEIHEro oOIero
oOpa3oBaHus, Tak Kak 00OeCreuyrBaeT BO3MOXKHOCTb H3YyYEHHUS KaK JUCHUIUIMH €CTECTBEHHO-
HAy4YHOU HANpaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MblluIeHHE, (GopMHUpyeMoe MpU H3YyYEHUU OOYYAIOMIMMUCS MOHSATHIHHBIX
OCHOB T€OMETPHUM M TOCTPOCHHM LIETIOYKH JIOTUYECKUX YTBEPKICHHM B XOJE pEUICHUS
reOMETPUYECKUX 3aJa4, YMEHHE BBIABUIaTh U OIPOBEPraTh TUINOTE3bl HEMOCPEACTBEHHO
UCIOJIL3YIOTCSL MPU pEIICHUH 3aJad €CTeCTBEHHO-HAyYHOTO IMKJIa, B YaCTHOCTH U3 Kypca
bu3uKH.

YMeHHe OpHUEHTHPOBATHCA B MPOCTPAHCTBE WIPAET CYIIECTBEHHYKD pOJb BO BCEX
obnacTsax AedarenbHOCTH YenoBeka. OpueHTalusi 4eloBeKa BO BPEMEHH M MPOCTPAHCTBE —
HE0OX0IMMOE YCJIOBHE €ro COLMAIBHOTO OBITHS, (opMa OTPAKEHUS OKPYNKAIOUIETO MHpA,
yCIOBUE  YCHEIIHOTO TMO3HAHUS M  aKTHUBHOTO MpeoOpa3oBaHUS  JIEHCTBUTEIHbHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00Opa3aMu 00bEeIMHSAET pa3HbIe BUIbI YIeOHOU U TPYI0BOI
NESITeNbHOCTH, SBJISETCA OJHUM U3 MPO(GECCHOHAIBHO Ba)KHBIX KadyeCTB, MOATOMY aKTyaldbHa
3amaya GopMUPOBaHUS y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3sHOBHUIHOCTU
00pa3HOTO MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B MOATOTOBKE K MPAaKTUYECKOU
JESATENBbHOCTH M0 MHOTHM HalpaBJICHUSIM.

Peanuzamus paboueii mporpammbl yueOHOTO Tpeamera «['eoMeTpus» OCyIIeCTBISETCS
cpenu oOydaromuxcs, conepxkamuxcs B WY, 4ro 0O0BEKTUBHO 0OS3bIBACT ydHUTEJEH
OCYILIECTBIISITE 00pa30BaTENbHYIO JIEATENBHOCTh C y4eTOM crhenubukd (QyHKIIMOHUPOBAHUS
HCIPAaBUTENBHBIX yupekaeHuid. OnHa M3 OCHOBHBIX OCOOCHHOCTEH BeleHUs 00pa3oBaTeIbHON
JESATEIBbHOCTH B YCIOBUSX HCIPABUTENBHBIX YUPEKICHUN COCTOUT B TOM, YTO €€ YUEHUKH
(haKTUYECKH CYIIECTBYIOT B IBYX PEATbHOCTSX — C OJTHOM CTOPOHBI, JIUIIA, HAPYIIUBIIHUE 3aKOH U
conepxkamuecs B 1Y, ¢ Apyroif — 3T0 y4eHHKH, KOTOPbIE 00sS3aHbI, MPEXKJIE BCET0, COOM0IATh
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peKUMHBIE TpeOOBaHUS W YTBEPXKICHHBIM pacrmopsaok jaHs WY. DOTuM BO MHOTOM
onpenenstorcs GopMbl pabOThl U y4eOHBIE TMENAaroruyecKrue TeXHOJIOTuu. Hu3kuit ctapToBbIi
MO3HABATEIbHBI ypPOBEHb, HECOOTBETCTBHE OMOJIOTMYECKOTO BO3pacTa Kiaccy O0OydeHUus
(kaTeropust oOyuaromuxcs cocraBimsger oT 13 go 30 Jser), HemocTaTOYHAs MaTepHAIBLHO-
TEXHUYECKasi 0a3a MCIPaBUTEIbHBIX YUPESKICHUN, OTCYTCTBUE ceTh «VIHTepHET» B y4eOHBIX
KJIaccaX U TPYAHOCTH IIPOHOCA JJIEKTPOHHBIX HOCUTEIEH Ha peXUMHYH0 Teppuropuro NV,
TPYAOBasi 3aHATOCTb OOy4YAlOMIMXCS Ha HOPEANPHIATHAX COOCTBEHHOTO IPOHM3BOJICTBA
WCTIPABUTENIbHBIX YUPEKICHUN SIBISAIOTCS OOBEKTHBHBIMU HPEMSATCTBUAMHU Ui UCIOJIB30BAHUS
TPaIUIMOHHBIX (HOPM pabOTHI, OOIMENPUHSATHIX A1l 00pa30BaTEIbHBIX YUPEKICHHM.

OrpaHn4yeHHOE KOJUYECTBO Y4E€OHBIX IMOMEUICHUM B MCHPABUTEIBbHBIX YUPEKICHUSAX U
HEOO0XOAMMOCTh COONIOIEHHS] PEKUMHBIX TPeOOBAHUHN, UCKIIIOYAIOT BO3MOXHOCTH TPOBEIICHHS
71a00paTOPHBIX U MPAKTHUECKUX paObOT Ha Y4eOHBIX 3aHATHUAX 110 IPEIMETY.

C yyeToM uMeromuxcsi 0COOEHHOCTEN, B COOTBETCTBUM C TPEOOBAaHUSAMU JIEHCTBYIOLIETO
3aKOHOJATENbCTBA OOyYEHHUE OCYILECTBISETCS B OYHOM, OYHO-3a0YHOM M 3a04HOM (opmax B
COOTBETCTBUU C YU€OHBIMHU IIJIaHAMU U KaJI€HIAPHO-TEMAaTUYECKUM IJIAHUPOBAHUEM.

Lenb ocBoeHus mporpaMMel yueOHOTO Kypca «l'eomeTpus» Ha 6a30BOM ypoBHE OOyYEHUS
— 001eo0pa3oBaTeibHOE U OOIIEKYJIBTYpPHOE pPa3BUTHE OOy4aIOIIUXCS dYepe3 obecreueHue
BO3MOHOCTH MPUOOPETEHHS] U UCHOJIb30BAaHUS CHCTEMaTHYECKHX I'€OMETPUUYECKUX 3HAHUM U
NercTBUM, ciennUYHBIX TEOMETPUN, BOZMOKHOCTH YCIEIIHOTO MPOJOJIKEHHsI 00pa30BaHUs 110
CHEIHAIbHOCTSIM, HE CBSI3aHHBIM C MIPUKJIaHBIM UCIIOJIb30BAHUEM IT'€OMETPUH.

[Iporpamma mo reoMeTrpuu Ha 0a30BOM YpOBHE IMpeAHa3HaueHa Juid OOy4aromuXcs
CpeIHell IIKOJIbI, HE HCHBITHIBABIIMX 3HAYUTENIbHBIX 3aTPYJAHEHUH Ha YPOBHE OCHOBHOTO
obmero obpazoBanus. Takum oOpa3om, oOydarommuecs Ha 6a30BOM YpOBHE JOKHBI OCBOUTH
oOliue MaTreMaTuyeckKue yMEeHUsl, CBA3aHHbIE CO CIenu(UKONH TeOMEeTpUU U HEOOX0oAUMbIE ISt
KU3HU B COBpeMEeHHOM oOmiecTBe. Kpome 3T0r0, OHM UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHIO
6osee ri1yO0OKO, €CIM B JaJIbHEUIIEM BO3ZHUKHET HEOOXOIUMOCTh B T€OMETPUUYECKUX 3HAHUAX B
npodeccnoHabHOM e TEIbHOCTH.

JlocTrkeHue e OCBOCHHUS IIPOTrpaMMbl 00€CIeUnBAETCSl PEIIEHUEM COOTBETCTBYIOIIKUX
3amau. [IpuoputeTHRIMU 3a7a4aMu OCBOCHHS Kypca «I eomeTpumn» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIOTCSA:

e hopMHUpoBaHUE TPEJCTABICHUS O TEOMETPUM KaK YaCTH MHUPOBOM KYIbTYpbl U
OCO3HaHHE €€ B3aUMOCBSI3U C OKPYKAIOLIUM MUPOM;

e hopMHUpoBaHUE TMPEACTABICHUS O MHOTOTPAHHMKAaX W Telax BpalleHUusT Kak o
BOKHEHIINX MAaTEeMAaTUYECKUX MOJEISX, MO3BOJISIIOIINUX OMUCHIBATh U M3Yy4aTh pPa3HbIC SBIICHUS
OKPY’KaIOILIEro MUPAa;

e hopmMHpoBaHNE yMEHHUs pAcloO3HABaTh HAa YEPTEKax, MOJEISIX M B PEalbHOM MHUPE
MHOTOTPAaHHUKH U TeJla BPallleHUS;

®OBJIQJICHUE METOJAAMH pEIIeHUs 3aJad Ha T[OCTPOEHUS Ha  H300paMeHHsIX
MIPOCTPAHCTBEHHBIX (pUTYD;

¢ hopMHUpoBaHNE YMEHHUS ONEPUPOBATH OCHOBHBIMU IMOHSATHSMH O MHOTOTPAHHUKAX U
TeJax BpallleHUs U UX OCHOBHBIMH CBONCTBAMU;

® OBJIAJICHHE AJITOPUTMAMH pEIIEHUS OCHOBHBIX THMIIOB 3aay; (OPMHUPOBAHHE YMEHHS
IIPOBOJUTH HECJIOKHBIE JOKA3aTEJIbHBIE PACCYKACHHUS B XOJ€ DPELIECHUS CTEPEOMETPHUYECKHX
3aJa4 M 3a/1a4 ¢ IPaKTUYECKUM COJIepKaHUEM;

®Pa3BUTHE  MHTEIUIEKTYaJbHBIX M  TBOPYECKUX  CIIOCOOHOCTEH  oOydarommxcs,
M03HaBaTEIbHON aKTUBHOCTH, UCCIIE0BATENBCKUX YMEHUHN, KPUTHUHOCTH MBIIUICHUS;

e hopMupoBaHue (QPYHKIMOHAIBHOW TI'PAMOTHOCTH, DPEJIEBAHTHOW T'€OMETPUHU: yMEHHE
pacro3HaBaTh IPOSIBICHUS TEOMETPUUYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX KU3HEHHBIX CUTYAlMsIX U MPU U3YYEHUU APYrHX y4eOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpPMYJIHMpOBaTh UX Ha S3bIKE I€OMETPUH M CO3/1aBaTh



Ir€OMETPUYECKUE MOJIEIH, MPUMEHATh OCBOEHHBIM I'€OMETPUYECKMI amnmapaT A pelieHUs
IIPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, UHTEPIIPETUPOBATh U OLICHUBATH I1OJIY4YEHHbIE PE3YJIbTATHI.

OTIUYUTENBHON 0COOEHHOCTHIO POTPAMMBI SBJISIETCS BKIIOUEHUE B KYPC CTEPEOMETPUH B
Hayajie ero M3y4yeHus 3ajad, peliacMbIX Ha yPOBHE MHTYUTUBHOTO IO3HAHUS, U ONIPENEIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO H
IIPOCTPAHCTBEHHOTO  MBILUICHUS, CTUMYJIMPYET [POTEKaHHWE MHTYUTUBHBIX IIPOLIECCOB,
MOTHBUPYET K JJallbHEUILIEMY U3YYEHUIO NIPEAMETA.

[Ipenmourenne oOTHAéTCs HATISAHO-KOHCTPYKTHUBHOMY METOJYy OOy4YeHHs, TO €cTh
TEOPETUYECKUE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb MPEIMETHO-IPAKTHUUYECKOUN
NeSITeNbHOCTH. Pa3BUTHE NpPOCTPAHCTBEHHBIX IMPEJICTaBICHUM y ydalluxcs B Kypce
CTEpEOMETPUH MTPOBOJUTCS 3a CUET pellieHUs 33734 Ha CO3/IaHUE MIPOCTPAHCTBEHHBIX 00pa30B U
3a/lad Ha OIMEpPUpPOBAaHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpasza MPOBOIUTCS C
OTOPOM Ha HarJsSAHOCTh, a ONIEPUPOBAHUE 0OPAa30M — B YCIOBUSIX OTBJIEUEHUS OT HAIJIATHOCTH,
MBICJIEHHOTO U3MEHEHHMSI €0 CXOJHOIO COIEPIKAHUS.

OcHoBHBIE cojep)kaTenbHble JUHUM Kypca «[l'eomerpum» B 10-11  kiaccax:
«MHororpaHHuKN», «lIpsiMble U IIJIOCKOCTH B MPOCTPAHCTBE», «Tena Bpamenus», «BekTopsl n
KOOPJMHATHI B IPOCTpaHCTBE». POpMHUpPOBaHHE JJOTHYECKUX YMEHUN pacipeensieTcsi He TOJIbKO
MO0 COJEPKATEeIbHBIM JIMHUSIM, HO W TI0 TojJaM OOyYeHHS Ha YpPOBHE CpEIHEro OOIIero
oOpazoBaHwUsI.

Copnepxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJabTaTaM OCBOCHHUS
paboyeil mporpaMMbl, pacipeie€HHBIM 110 ToJaM 00y4eHHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
yTOOBl ~ OBJQJICHHE TIEOMETPUYECKMMHM  TOHATUSAMHM M  HaBbIKAMHM  OCYILECTBISUIOCH
MOCJIEIOBATENIbHO U TOCTYHAaTeNbHO, C COOJIIOIEHUEM TMpPUHIUIA MPEEeMCTBEHHOCTH, YTOObI
HOBBIE 3HAHUSI BKJIIOYAJIUCH B OOLIYIO CHCTEMY I€OMETPUYECKUX MPEAICTaBICHHI 00yJaromuxcs,
paciupsis u yrayOosss e€, 00pasysi IpOUYHbIE MHOKECTBEHHbIE CBSI3H.

PabGoyass mporpamma ydeOHOro mnpemmera «l'eomeTpum» O0OECTICUMBACT PEATU3AIMIO
Moayisi «lIIkompHBIN YpOK» W JOCTIDKCHHE IIeJeH IIaHUPYEMBIX pPe3yIbTaToOB pabodeit
MIPOrpaMMBbl BOCIIUTAHUSI.

B paboueit mporpamme yueOHOTO mpeamera «['eoMeTpun» MpeACcTaBICHbl TEMATHUYECKOE
IUIAaHUPOBaHUE MO BceM (opMaM OOy4deHHs: OYHOW, OYHON-3a0YHOW M 3a04HON (opmam.
[ToypouHoe miaHHpoBaHHE B COOTBETCTBUU C (hefepanbHO paboueld mporpamMmoil yd4eOHOro
npenmera «['eoMeTpum» IMOKa3aHO TOJNBKO MO oO4yHOM (opme o0yuenus. [loypounoe
IUIAHUPOBAHUE IO OYHO-320YHOM U 3a04HOM (hopMaM OOyueHHUs OTpaK€HO B KaJleHIapHO-
TEMaTU4YEeCKOM IJIAHUPOBAHUH YUUTEJICH-TIPEIMETHUKOB.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTAHE

Ha uzyuenue reomerpuu B ouHoi ¢opme oOydeHus oTBoAuTca 2 yaca B Henento B 10
knacce 1 1 gac B Hegento B 11 kiacce, Bcero 3a Ba roga o0ydenus - 102 yueOHbIX daca.
Ha u3yuyenue reomerpun (6a30BbIil ypOBEHB) Ha YpPOBHE CpEAHET0 0OIIero oopazoBaHus
B OYHO-3a04HO¥ ¢opme Bcero orBoautcs 102 daca, u3 KOTOpbIx 68 4acoB - B o4HOU (hopme
(aymutopHo) u 34 yaca — B 3a04HOM (camocTosATenbHOE n3ydeHnue): B 10 kmacce — 34 yaca u 34
yaca COOTBETCTBEHHO; B 11 kimacce -34 yaca.
Ha u3ydyenue reomerpun (6a30BbIil ypOBEHB) Ha YPOBHE CpEAHET0 00IIero oopazoBaHus
B 3a0uyHOH Qopme Bcero orBoauTcs 102 yaca, U3 KOTOpBIX 68 yacoB - B OYHOH (opme
(aymutopHo) u 34 yaca — B 3a04HO¥U (camocTosATenbHOE n3ydenue): B 10 kmacce — 34 yaca u 34
yaca COOTBETCTBEHHO; B 11 kimacce -34 yaca.

HenenpHas Harpyska yqe6H0r0 npeameTa ((FGOMeTpI/ISI» o KJjlacCaM IpPEACTaBJICHA
CJICAYIOIIUM KOJIMYCCTBOM YaCOB:



¢popma o0yueHus

KosnyecTBO 4acoB B Hee/ 110 (0UHO/3204HO)

10 kaace 11 xaace
ouHas Gopma 2 1
OYHO-3a0YHas 1/1 1
dbopma
3a04Has popma 1/1 1




COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsimble ¥ IIJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbI€ NOHATUS cTepeoMeTpun. Touka, mpsimasi, IIOCKOCTb, IpocTpaHcTBO. [lonsTe 00
AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3anMHOe pacronoxeHue NpsIMbIX B IPOCTPAHCTBE: IEPECEKAIOIIUECS, IapajulelIbHbIE U
CKpemuBampmuecss npsmsle. llapamnenbHOCTs HpsAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
IapaJuleIbHbIE NPSAMBIE B IIPOCTPAHCTBE; MMAPAUIEIBHOCTD TPEX MPAMBIX; I1APATUICIBHOCTD IPSIMOU
U IUIOCKOCTU. YTIJIBI C COHAIIPABJICHHBIMU CTOPOHAMHM; YroJ MEXAY INPSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh TIIOCKOCTEN: MapajulesibHbIE MIIOCKOCTH; CBOWCTBA MAPAJIIEIBHBIX IJIOCKOCTEMH.
[Ipocreiiime npocTpaHCTBEHHbIE (QUIyphl Ha IUIOCKOCTH: TETpasAp, KyO, Mapaiesenumne;
MOCTPOEHUE CEUCHUM.

[IepneHUMKYISIPHOCTD NPAMOW U IUIOCKOCTH: NEPIEHANKYISPHBIE NPSMbIE B IIPOCTPAHCTBE,
IpsIMBIE TApAJUICNIBHBIE W NEPHEHAMKYJISAPHBIE K IUIOCKOCTH, IPU3HAK MEPIEHINUKYISIPHOCTH
IIPSIMOM M TUIOCKOCTH, TEOPEMA O MPAMON MEPIEHANKYIIPHON IUIOCKOCTH. YTUIBI B IPOCTPAHCTBE:
YIOJl MEXJy NpsIMON W IUIOCKOCTBIO; JBYTPAHHBIM yroJ, JIMHEWHBIA YIrOJl JBYTPAHHOIO YIJIA.
[lepneHuKyNIsip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHHE OT IPSIMOM IO
IUIOCKOCTH, NpPOEKUUs (QUryphl Ha IUIOCKOCTh. [lepHneHAMKYNSpHOCTh IUIOCKOCTEH: NpU3HaK
MEePIEHANKYIISIPHOCTH JIBYX IUIOCKOCTE. TeopeMa o TpEX nmepneHauKyIspax.

MHOrorpaHHHMKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHUKA, BBITYKIIbIE U HEBBIMYKJIbIE
MHOTOTPaHHUKH; pa3BEPTKA MHOrorpaHHuka. lIpusma: Nn-yronpHas npusma; TpaHd U OCHOBAHMS
NpU3MBl, TpsiMasi W HaKJIOHHAs MPU3Mbl; OOKOBass U TIOJHAs MOBEPXHOCTb MPU3MBI.
[Tapannenenunen, NnpsMOYroJibHBIM Tapauienenunes U ero cpoiictBa. Ilupamupa: N-yronabHas
nupaMuia, TpaHM U OCHOBaHHME NHUPAMUIbI; OOKOBasg U TMOJHAs MOBEPXHOCTh NHPaAMUJbL;
MpaBUJIbHAs M yCEUYEHHAas MNHUpaMUJa. OIJEMEHTbl Mpu3Mbl W nupamuisl. lIpaBunbHbIE
MHOTOTPaHHUKH: TOHSATHE NPABWJIBHOIO MHOTOIPAaHHMKA; IMPaBUJIbHAs MpHU3Ma U IpPaBUJIbHAA
NMpaMuia; mpaBWibHAs TPEYrojbHas MUpaMua U NMpaBUJIbHBINA TeTpasap; KyO. [IpencraBienue o
MPaBUJIbHBIX MHOTOTPAaHHUKAX: OKTa3p, J0AeKa3ip U ukocarap. CeueHus Npu3Mbl U TUPaMUIBL.

CummeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, HPSAMOM, IUIOCKOCTH.
DNIeMEHThl CHMMETPUH B ITUpaMuUax, Napajuiejaenuneaax, IpaBuibHbIX MHOTOTPAaHHUKAX.

Borunicnenue »neMEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHamu, yrisl. [lnmomanbs OGoxoBoi
MOBEPXHOCTU U IMOJIHOM MOBEPXHOCTU MPSMOM MPHU3MBI, TUIOIIAI, OCHOBaHUIA, TeopemMa 0 OOKOBOM
MOBEPXHOCTU MpsMON mpu3Mbl. [lnomans GOKOBON MOBEPXHOCTH M TMOBEPXHOCTH MPaBUILHOM
MMpaMUIbl, TeOpeMa O Iiomaan ycedéHnon nupamusl. [lonstue 06 o6véme. OOBEM mHupaMubl,
MIPU3MBI.

[TogoGHble Tenma B mpocTpaHcTBe. COOTHOLIGHUS MEXKIY IUIOMIAAIMU TOBEPXHOCTEH,
00BEMaMHu ITIOJOOHBIX TE.

11 KJIACC

Tesna Bpamenus

[Hunuuapudeckass MOBEPXHOCTh, OOpasyrolue IHJIMHIPUYECKOW MOBEPXHOCTH, OCh
LHWIMHAPUYECKON moBepxHOCTH. LlmmHap: ocHOBaHUS M OOKOBas MOBEPXHOCTh, OOpasyromas U
0Cb; IO/ OOKOBOH U MOIHOI MOBEPXHOCTH.

Konnueckass MOBEpXHOCTb, OOpa3ylolIMe KOHUYECKOH MOBEPXHOCTH, OCh M BEpLIMHA
KOHHYECKOH moBepxHocTH. KoHyc: OCHOBaHME U BeplInHa, 00pa3yromias U 0Ch; IIIONMaab OOKOBOM
U TIOJIHOW TMOBEPXHOCTH. YCEUEHHBIH KOHYyC: OOpasylollue M BBICOTA; OCHOBAaHUS W OOKOBas
IIOBEPXHOCTb.



Cdepa m map: mHeHTp, pamuyc, IUAMeTp; IUIOWAAb IOBEpXHOCTH cdepsl. Bzaumuoe
pacrosioxenue chepsl U IIIOCKOCTH; KacaTeNlbHas INIOCKOCTh K cdepe; Ionaas chepsl.

N3o0pakenue Ten BpaleHus Ha III0CKOCTH. Pa3BépTka UIMHApPA U KOHYCA.

KomOunaruu ten BpaiieHusi 1 MHOTOTpaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIA OKOJIO C(epHI;
cdepa, BMcaHHAsi B MHOTOT'PAaHHUK, WM TEJIO BPAILICHHS.

[Tonsitne 06 o00béme. OcHOBHBIE CBOWCTBa 00BEMOB Tel. Teopema 00 00BéMe
MPSIMOYTOJIBHOTO Tapajuiesenumnena u cieactsus u3 He€. O0béM nmmHapa, koHyca. O6bEM mapa
Y 1016 ChEephl.

[lomoOusie Tenma B mpocTpaHcTBe. COOTHOIIEGHHSI MEKIY IUIOMIAIIMH IOBEPXHOCTEH,
00BEMaMHU TOJOOHBIX Tell.

Ceuenus mwidHapa (MapauieNbHO H  TEPIEHIUKYISIPHO OCH), CEUYEHHUs KOHyca
(mapanyenbHOE OCHOBAHUIO U MPOXOSIEe Yepe3 BEPILNHY), CEUeHHUs 1Iapa.

BekTopbl 1 KOOpPAUHATHI B IPOCTPAHCTBE

Bextop Ha miockocty U B mpocTpaHcTBe. ClOKEHHE M BBIYMTAHUE BEKTOPOB. YMHOKEHHE
BeKTOpa Ha uucio. PasznoxkeHune BekTopa N0 TpEM HEKOMIUIaHApHBIM BekTopaM. [IpaBuio
napajuienenunesna. PemieHue 3aaay, CBA3aHHBIX C MPUMEHEHUEM IPAaBHII JEHCTBUN C BEKTOPAMHU.
[IpssMoyromnpHas cucrema KOOpaAnHAT B IpocTpaHcTBe. Koopaunate! Bekropa. [Ipocrenmue 3anaun
B KOOpJMHATaX. YTos Mexay Bekropamu. CkalspHOe MPOU3BEACHNE BEKTOPOB. Boruncienue yrios
MEXAYy TNpSAMBIMH U  IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBI METOA TpH  pPEUIeHUU
reOMEeTPUYECKUX 3a/1a4.

INJIAHUPYEMBIE PE3YJIbTATBI

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIbTaThl OCBOCHHUS MPOrpaMMBl y4eOHOTO TmpeaMera «MaTeMaTHKay)
XapaKTEePU3YIOTCS:

I'paxxnaHckoe BoCIUTaHUeE:

c(OPMHUPOBAHHOCTHIO ~ TPAKIAHCKOW  TO3WIMK  OOydalomerocs Kak aKTUBHOTO U
OTBETCTBCHHOTO WJIEHAa POCCHUHCKOTrO OOIIECTBA, MPEJICTABICHHEM O MaTEeMaTHYECKHX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBJICHHH, TNPOIEAYp TPaKIAHCKOTO O0OIIecTBa
(BBIOOpBI, OMPOCHI W TIp.), YMEHHEM B3aWMOJICHCTBOBATh C COLMAIBHBIMH HWHCTHUTYTaMHU B
COOTBETCTBUH C X (PYHKIUSIMH M Ha3HAYCHUCM.

IlaTpuoTNyeckoe BOCIUTAHHE:

c(OPMHUPOBAHHOCTBHIO POCCUHCKON T'PAXKIAHCKOW MJICHTUYHOCTH, YBOKEHHUS K MPOLLIOMY H
HACTOSIIEMY POCCHHMCKONW MAaTEMaTHKH, IIEHHOCTHBIM OTHONICHUEM K JOCTHXKCHHUSIM POCCHHCKHX
MaTEMaTUKOB M POCCHUHCKON MaTeMaTHYeCKOW IIKOJbI, K HMCIIOJB30BAHHIO STHX JIOCTHIKCHHH B
JIPYruX HayKax, TEXHOJIOTHUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHMEM  JYyXOBHBIX IEHHOCTEH POCCHHCKOTO  Hapoaa; CHOPMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMS, STHYECKOI'O IOBEJICHHUS, CBA3aHHOIO C MPAKTHYCCKAM ITPHUMEHEHHEM
JNOCTIDKCHUH HAyKH M JICATEIILHOCTHIO YYEHOTO, OCO3HAHHMEM JIMYHOTO BKJaJa B TOCTPOCHUE
YCTOWYMBOTO OYIYIIETO.

IcTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOUIEHHEM K MUY, BKJIIOYas SCTETHUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJa4, PEHICHU, PACCYXIEHUH; BOCIPUUMYHMBOCTHI0O K MAaTEeMaTHYECKHM acleKTam
Pa3IUYHBIX BUJIOB HCKYCCTBA.

du3znuyeckoe BOCHIUTAHHUE:

c(hOpPMUPOBAHHOCTHIO YMEHUSI IPUMEHATh MaTeMaTHUECKUE 3HAHUS B MHTEpEcax 3J10POBOTO
u Oe3omacHOro oOpa3a KW3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO (370pOBOE
MUTaHUE, cOANIAaHCUPOBAHHBIN PEXKHUM 3aHITUNW U OTABIXA, PEeryispHas Qu3ndeckas aKTHBHOCTD);
(bU3MYECKOTO COBEPIIICHCTBOBAHUS, TIPU 3aHATUAX CIIOPTHUBHO-03JJ0POBUTEINHHON NEATEIHHOCTHIO.
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TpynoBoe BocnuTanme:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM LIEHHOCTH TPYIOJIIOOHS; MHTEPECOM K DPa3IMYHBIM
chepam TpodecCHOHATHHON JAEATEIIFHOCTH, CBS3aHHBIM C MAaTEMAaTUKOH M €€ MPUIIOKCHHSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIA BhIOOp Oymymiedl mpodeccuu M pearu30BBIBATH COOCTBEHHBIE
KU3HCHHBIC IUIaHBI; TOTOBHOCTHIO M CHOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHIO U
caM000pa30BaHUIO HA MPOTSHKCHUU BCEH JKM3HU; TOTOBHOCTHIO K aKTHBHOMY yYaCTHIO B PEIICHHH
MPAKTUYECKUX 33/1a4 MaTEMaTUYECKON HAIPaBICHHOCTH.

JK0JIOrHYecKOoe BOCIIUTAHME:

C(OPMHUPOBAHHOCTBIO JKOJIOTUYECKOH KyJAbTYPHl, TNOHUMAHHMEM BIHUSHHUA COIMAIBHO-
KOHOMUYECKHX HPOIIECCOB HAa COCTOSIHME TPHPOJHONM M COLMAIBHON Cpeabl, OCO3HAHHEM
rJ100aIbHOTO XapaKTepa SKOJIOTMYECKUX MPOoOieM; OpHUEeHTAIlMe Ha MPUMEHEHHE MaTeMaTHYECKIX
3HAHUH JUIs pelIeHus 3a/ad B 00JacTH OKPY)KAIOMIEH Cpe/bl, ITIAHWPOBAHUS MTOCTYITKOB M OLIEHKU
MX BO3MOJKHBIX MTOCIIEICTBUH JUTSI OKPYKAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOI'0 MO3HAHUS:

C(OPMHUPOBAHHOCTHIO  MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOH MPAKTHKH, MOHMMAaHUEM MaTeMaTHYeCKOW HayKdh Kak cQepsl
YeJIOBEUECKOM NIEATENFHOCTH, 3TAaloOB €€ Pa3BUTUS W 3HAYUMOCTH ISl PAa3BUTHS IMBHIIN3AINH,
OBJIAZICHUEM SI3BIKOM MaTEeMaTUKU M MaTEeMaTHYECKOW KyJIbTYpOH KaK CPEICTBOM MO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIIECTBIIATH MPOSKTHYIO M UCCIIEIOBATEIBCKYIO ACATEIBHOCTh HHMBHIyaTbHO H B

rpymIe.

METANPEIMETHBIE PE3YJIbTATDBI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHS MPOTpaMMbl ydeOHOTo mpenMeTra «MaremaTtukay
XapaKTePU3YIOTCS OBIIQJICHUEM  YHUBEPCAIBHBIMH  HO3HAGAM EbHbBIMU oeticmeusimu,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — VHUBEPCAbHLIMU — pe2yIsmUHbLMU
oelicmeusmu.

1) Vuueepcanvnvlie nosnasamenwuvle Ociicmsus, obecneuusarom Gopmuposarue OA306bix
KOZHUMUBHBIX NPOYECco8 00y4aroumuxcsi (0ceoenue Memoo08 NO3HAHUSL OKPYICAIWe20 Mupda,
npUMeHeHUe T02UeCKUX, UCCAe008AMeNbCKUX ONepayull, yMeHull pabomams ¢ uHgopmayuet).

Ba3oBble JJornueckue neiicTBus:

®BHISIBJIATh M XapaKTEPU30BaTh CYNICCTBEHHBIC IPU3HAKKM MATEMAaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXKIY MOHATHAME; GOPMYIUPOBATH ONPEICIICHHS IOHITUI; YCTAaHABITUBATh
CYIIECTBEHHBIN IMPHU3HAK KiIacCU(UKAIMK, OCHOBAaHUS JUIsi OOOOIICHHUS M CPAaBHEHHsS, KPUTCPUU
MIPOBOJIMMOTO aHAIIN3a,;

® BOCIIpUHMMATh, (OpMYIHpPOBaTh M MNPEe0Opa30BbIBATh CYXKJICHHS: YTBEPAUTCIbHBIC H
OTPHIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIE;

® BBISIBJIATh MATEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TPOTHBOpEYMsl B (paKTax,
JAHHBIX, HAOJIIOJICHUSAX M YTBEPXKICHUIX; IPeJIaraTb KpUTSPUU ISl BBISBICHHS 3aKOHOMEPHOCTEH
Y TIPOTUBOPEYHI;

e Jie7IaTh BBIBOJABI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKITIOUYEeHUH, yMO3aKIIOUEHHUH 10 aHAJIOTHH;

® [IPOBOJIUTH CAMOCTOSITENIHO J0Ka3aTeNIbCTBA MaTEMaTHUYECKUX YTBEPKACHUN (MIPSMBIE U OT
MPOTUBHOTO), BBICTPAMBAaTh APTYMEHTALUIO, TPUBOJAUTH TPUMEPhl U  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CYX/ICHHUS U BHIBO/JIBI,

® BEIOMpATh CIIOCO0 perieHus yaeOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BaPHAHTOB PEIICHHUS,
BBIOMpATh HanOoJIee MOIXOSIINIA ¢ YIETOM CaMOCTOSITENBHO BBIJICTICHHBIX KPUTEPHUEB).

ba3zoBble uccienoBare/ibCKue 1eHCTBUA:



® 1ICII0JIb30BaTh BOTIPOCHI KaK HCCIIEIOBATEIILCKHI WHCTPYMEHT IMO3HAHUS; (GOPMYIHUPOBATH
BONPOCHI, (DUKCHPYIOIIUE MPOTUBOpPEYHE, MPOOJIeMy, YCTaHABIMBATH MCKOMOE H JIAHHOE,
(hopMHPOBATh TUTIOTE3Y, APTYMEHTHPOBAThH CBOIO IMO3UIINI0, MHEHHUE;

®[IPOBOJIUTh ~ CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIM  AKCIIEPUMEHT,  HCCIIEJOBAaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEM MAaTeMaTH4eCKOro OOBEKTa, SIBJICHHS, IMPOIECCa, BBISBICHUIO
3aBUCUMOCTEN MEX Iy 0ObEKTaMU, SIBJICHUSIMHU, TTPOLIECCAMH;

® CAaMOCTOSTEIBHO (DOPMYIUPOBATh OOOOIICHHSI M BBIBOJIBI MO pPE3yJIbTaTaM IMPOBEACHHOTO
HAOJIOJICHUS, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH TOJYYCHHBIX pPE3ylIbTaTOB, BBIBOJOB U
0000IIIeHMHI;

® [[POTHO3UPOBATH BO3MOKHOE PA3BUTUE IPOIIECCA, a TAKXKE BBIJBUTaTh MPEANOJIOKEHUS O
€ro Pa3BUTHHU B HOBBIX yCIOBHUSX.

Pa6ora ¢ undopmanmueii:

® BEISIBIIATE JICHUITUTHI HHPOPMAIIHH, TAaHHBIX, HEOOXOAMMBIX JJII OTBETa HA BOMPOC M IS
pelieHus 3a/1a4u;

®BEIOWpATh HMHPOPMAIUIO W3 WCTOYHHKOB  PA3jMYHBIX THUIOB, aHAJIU3HPOBATh,
CUCTEeMAaTH3UPOBAaTh W  HHTEPIPETHPOBATH HWHQPOPMAIMIO  PA3IUYHBIX BHJIOB ©  (PopM
MIPEACTABICHUS;

® CTPYKTYpHUPOBaTh MH(GOPMAITUIO, TIPEJICTABIIATE €€ B Pa3INYHBIX (DopMax, UILTFOCTPUPOBATH
rpaduuecku;

® OIICHMBATh HAAGKHOCTh HWH(OpPMAIMM TIO  CaMOCTOSITEIBHO  CPOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Vhusepcanvhvle KOMMYHUKAMUGHbBIE Oelicmaus, 00ecneuusaiom chopmuposaHHocms
COYUANBHBIX HABLIKO8 00)YAIOUWUXCAL.

OO0umenne:

® BOCIIPUHUMATh U (GOPMYIHPOBATH CYXKIEHUS B COOTBETCTBUHM C YCIOBUSIMU U LIEISMU
oOLIeHMs; SCHO, TOYHO, IPaMOTHO BBIPAXATh CBOIO TOYKY 3pPEHHUS B YCTHBIX M HUCHBMEHHBIX
TEKCTax, 1JaBaTh MOSICHEHHUS 10 X0y PEIIeHUs 3a/1aui, KOMMEHTHPOBATh MOJTY4YE€HHBIN pe3ylbTaT;

®B XOJ¢ OOCYXKIEHHUsS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMbI, TPOOIEMBI,
pelaeMoi 3ajauM, BBICKA3bIBATh HJIEW, HAIllCJIEHHbIE HA TMOWCK PEIICHUS; COIMOCTABJIATH CBOU
CYXKJCHUSA C CYXICHHUSIMHU JIPYrUX Y4aCTHUKOB AMajora, oOHapy>KMBaTh pa3jiMuue M CXOJICTBO
MO3ULMI; B KOPPEKTHOM popme popMyInpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

® [IPE/ICTABJIATh PE3YJIbTaThl PEHICHUS 3a/Jadyd, SKCIEPUMEHTa, HUCCIIEOBaHMs, IPOEKTa;
CaMOCTOSITENILHO BBIOMpATh (pOpMAT BBICTYIUICHHS C YYETOM 3a/ay Mpe3eHTalUd U 0COOeHHOCTEN
ayJUTOPHUHU.

CoTpyaHnuecTBo:

¢ [IOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U HHIWBUIYATbHOW pabOTHI MpH
pelmieHnd y4eOHBIX 3ajay; MPUHUMATh 1e€Jb COBMECTHOM JEeSTeNbHOCTH, IUIAHUPOBATH
OpraHM3aIMIi0 COBMECTHOM paloThl, pacmlpeaensTh BUIbl pabOT, JAOrOBapUBATHCS, OOCYXKIATh
MIPOLIECC U Pe3yNbTaT padoThl; 0000IIaTh MHEHUS HECKOIBKUX JIIOCH;

® y4aCTBOBaTh B TPYMIOBBIX (GopMax paboTel (0OcyxkeHus, oOMEH MHEHUH, «MO3rOBbBIE
IITYPMBI» U UHBIE); BBITIOIHATH CBOIO YacTh PaOOTHI M KOOPJAMHHUPOBATH CBOM JACUCTBUSA C IPYTUMHU
YJieHaMHd KOMaHJbl; OIIEHMBAaTh KAaueCTBO CBOEro BKJIaga B OOMIMI MPOIYKT MO KPHUTEPHUSM,
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

3) Vuusepcanvuvie pecynsmugnvle Oeticmsusi, 0becneuusaiom GopMuposanue CMulClO8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIUL.

Camoopranmn3anus:

® COCTaBJIATH TUJIaH, AITOPUTM PEIISHHS 33/1a4H, BBIOMPATh CIIOCO0 pelIeHus ¢ yI€ToM
HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATh U KOPPEKTUPOBATH
BapHaHTHI PELICHUH C y4ETOM HOBOM MH(pOpMaIIUH.

CaMOKOHTPOJIb:



® BJIaJICTh HaBBIKAMU [MO3HABATEIBHON peekcnn Kak OCO3HAHUS COBEPIIAEMBIX ACUCTBUH U
MBICJIUTENBHBIX MPOLIECCOB, UX PE3YJIBTATOB; BIAJETh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS
IIpoLecca U pe3yJibTaTa PEUICHU MAaTEMAaTUYECKOU 3a/1a4H;

® [IPEABUJETh TPYIHOCTH, KOTOPbIE MOI'YT BO3HUKHYTH IIPH PEIICHUM 3aJa4d, BHOCUTH
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENBLCTB, JAHHBIX, HalJIEHHBIX OHIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3yJIbTATa LIEIH U YCIOBUSAM, OOBSICHITD IPUYHHBI JIOCTHKEHHS
WIM  HENOCTHKEHUS  pe3yJbTaTOB JAEATEIbHOCTH, HAXOAWTh OMMOKY, JaBaTb OLEHKY
npHOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATHI
10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, PsAMas, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU M CIECIACTBUSA M3 HUX IIPU PELICHHH F€OMETPUYECKUX
3azad.

OrnepupoBaTh NOHATUAMU: NAPALIEIBHOCTD U MEPIEHIUKYISIPHOCTD MPSAMBIX U INIOCKOCTEN.

KrnaccuduimpoBars B3anMHOE PacIioJIOKEHNE PSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.

OnepupoBaTh NOHITUSIMU: ABYI'PAHHBIN yroJl, TpaHy JABYTPAHHOTO yIia, pedpo IBYTpaHHOTO
yIJia; JUHEWHBIA YTOJI IBYTPaHHOTO YIJIa; TpajlyCHas Mepa ABYTPAHHOIO yria.

OnepupoBaTh MNOHATHSAMH: MHOTOTPAaHHUK, BBINYKJIBIA M HEBBINYKIbII MHOTOTPAaHHUK,
OJICMCHTBI MHOI'OI'paHHUKa, HpaBHHBHBIﬁ MHOT'OI'paHHUK.

PacrioznaBaTh OCHOBHBIE BHUABI MHOTOTPAaHHUKOB (MHpaMHUAa; MpU3Ma, MPSIMOYTOJbHBIN
napajuiesienume/, Kyo).

KnaccuduimupoBaTs MHOTOTpaHHUKHY, BHIOMpasi OCHOBAHUS IS KiIacCU(PUKAUK (BBITYKIIbIC
Y HEBBINYKIIbIE MHOTOTPAHHUKH; MPABUIbHbIE MHOTOTPAHHUKHU; MPSIMblE U HAKIOHHBIE MPU3MBI,
napajuieeunepl ).

OnepupoBaTh MOHATUAMH: CEKYIIasl INIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOCHUS CEUEHUH, UCIIOb3Ysl METO/I CIIEIOB.

Crpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJIE/IOB, BBINOJIHATH (BBIHOCHBIE) IJIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pematp 3aaun Ha HaXOXJAEHHE T'€OMETPUUYECKUX BEJIMUYMH MO 00pasliaM WM aJropUTMaM,
MIPUMEHSIS] U3BECTHBIC AHATTUTUYECKUE METO/IbI IIPU PEIICHUU CTaHJAPTHBIX MAaTeMaTUYECKUX 3a/1a4
Ha BBIYMCJICHUE PACCTOSHUN MEXy ABYMS TOUKaMH, OT TOUKH JI0 MPSAMOI, OT TOUKH JI0 ITJIOCKOCTH,
MEXAY CKPEUIUBAIOLIUMUCS TPSIMbBIMHU.

Pematp 3amaun Ha HaXOXACHHE T€OMETPUUYECKUX BEJIMYUH MO oOpas3lam WU ajiropuTMam,
MIPUMEHSS U3BECTHBIC AaHATTUTHYECKUE METO/IbI IIPU PEIICHUU CTAaHAAPTHBIX MAaTEeMaTUYECKUX 3a/1a4
Ha BBIUKCJICHHE YIJIOB MEXIY CKPEIIMBAIOIIMMUCA MPSMBIMH, MEXKAY MPSMON M IIOCKOCTHIO,
MEXY MIIOCKOCTSIMH, TBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIIOIIAIN TMOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MHUpaMUAa) C
npuMeHeHreM (OpMYI; BBIYUCIATH COOTHOIICHUS MEXY IUIOIMIAAIMU MOBEPXHOCTEH, 00bEMaMu
MOJ0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSMHU: CAMMETPHS B POCTPAHCTBE; LIEHTP, OCh U TUNIOCKOCTh CUMMETPHH;
LIEHTP, OCh U TJIIOCKOCTh CHMMETPUU (PUTYPHI.

W3Bnekarb, mpeoOpa3oBhIBaTh M WHTEPIPETHPOBATh HH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (QUrypax, MPeACTaBICHHYIO Ha YePTEKaX U PUCYHKAX.

[IpumensaTs reoMeTpuyeckue  (akThl  JUISI  pEHIEHUS  CTEPEOMETPUYECKUX  3ajad,
MPEMOIAraoINX HECKOJIbKO IIIaroB PEIICHUs, €CIU YCJIOBHS MPUMEHEHHS 3aJlaHbl B SIBHOMN

dopme.
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[IpuMeHATH MNpOCTEHMIIME IPOrPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPA PELICHUHU CTEPEOMETPUUECKUX 3aad.

[IpuBoguTe IHpUMEpPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJAE U JKU3HH,
pacro3HaBaTh IPOSBJICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATH IOJNIydEHHBIE 3HAHMUS HA IPAKTHKE: AHAIM3UPOBATh DPEAIbHBIC CUTyallUd U
IIPUMEHATh ~ WM3Y4YEHHBIE  IIOHATHA B IIpOLECCE  IIOMCKA  pEIIeHUs  MaTeMaTH4eCKU
cOpMYIMPOBaHHOW TPOOIEMBI, MOJCIHPOBATH pEajbHbIE CHUTYyallUd Ha S3BIKE T'E€OMETpPUH,
HCCIEA0BaTh IOCTPOCHHBIE MOJEIM C HCIIOJIb30BAHMEM TE€OMETPUYECKUX IIOHATHU U TEOpPEM,
ammapara anreOpbl, pemarb MPaKTHYECKUE 3a]lau, CBS3aHHBIC C HAXOXKIACHHEM T€OMETPHYECKHX
BEJINYUH.

11 KJIACC

OnepupoBaTh TMOHATHUSIMH: IHJIUHAPUYICCKAS MOBEPXHOCTh, OOpA3YIONIME IMIIMHIPHYCCKON
MMOBEPXHOCTH; IWJIMHJP, KOHHYECKAsh TOBEPXHOCTh, OOpa3yIONIMe KOHHYECKOW IMOBEPXHOCTH,
KOHYC; c(hepruecKasi IOBEpXHOCTb.

Pacnio3naBate Tena BpamieHus (LWJIMHIP, KOHYC, chepa u map).

OOBICHATH CITOCOOBI TIOJTYICHHUSI TEJT BPAII[CHHUS.

KnaccudummupoBaTs B3anMHOE pacmnosiokeHue chepsl U MII0CKOCTH.

OnepupoBaTh TOHATHSIMH: IAPOBOH CErMEHT, OCHOBAaHHWE CETMEHTA, BBICOTA CETMEHTA,
IapOBOM CJI0M, OCHOBAHUE IIAPOBOTO CJIOSA, BBICOTA MIAPOBOIO CJIOS; IIAPOBOU CEKTOP.

Beraucnate 00bEMBI M IUIOIIAN ITOBEPXHOCTEH TENl BPAMICHHS, TC€OMETPHUSCKUX T C
MpUMEHEHHEM (POPMYIIL.

OnepupoBaTh NOHATUSAMU: MHOTOI'PAHHUK, BIIMCAHHBIN B chepy U ONMHUCAaHHBIN OKOJIO cepsl;
cdepa, BrcaHHasi B MHOTOTPAHHUK UJTU TEJIO BPAIICHHUS.

BbIyncnsaTh COOTHOLIEHUS MEKIY TUIOMIAIIMU OBEPXHOCTEN M 00bEMaMU TOTIOOHBIX Tell.

N300paxkaTte u3ydyaemble (UTYpBl OT PYKH M C TPUMEHEHHEM IMPOCTBIX YEPTEKHBIX
MHCTPYMEHTOB.

BrImonHsATe (BEIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX O00BEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYECHHUsI T€J BPAIICHUS.

W3Bnekatrb, MHTEPNPETHPOBATH U MPeoOpPa3oBbIBaTh HH(POPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX QUrypax, MPeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATh AeMCTBUS CIO0XKEHHSI BEKTOPOB, BHIYUTAHUS BEKTOPOB U YMHOKEHHS BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMH CBOMCTBAMU OHU 00JaIato0T.

[IpumeHsTh MpaBUiIO NapauieIenuneaa.

OnepupoBaTh MNOHATUSMHU: JIEKAPTOBBI KOOPAUHATHI B TMPOCTPAHCTBE, BEKTOP, MOMAYIb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, YroJl MEXAYy BEKTOpaMH, CKalIpHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

Haxomuth cymMmmy BEKTOPOB U MpPOU3BEICHHE BEKTOpA Ha YHUCIO, YIOJ MEXIY BEKTOpamu,
CKaJISIpHOE TPOU3BEICHIE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh INIOCKOCTh YpaBHEHHUEM B JIEKaPTOBOM cHCcTeMe KOOpIUHAT.

[IpumensaTs reoMeTpuyeckue  (akThl  JUIsI  pEHICHUS  CTEPEOMETPUYECKUX  3ajad,
MPEONaraloMX HECKOJIbKO IIIaroB PEIICHHUs, €CIU YCJIOBHS MPUMEHEHUs 3a/laHbl B SIBHOMN
dopme.

Pematp mpocTeiiiine reoMeTpUyYECKUE 3aqaud Ha MPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO
MeTO/1a.

Pemarp 3amauM Ha 10Ka3aTeIbCTBO MATEMAaTHYECKMX OTHOLIEHWH W HAXOXKJIACHUE
T€OMETPUYECKUX BEIWYUH MO oOpas3lamM WM alropuTMaMm, MPUMEHSS H3BECTHBIE METOJBI MPHU
pEIIeHUH CTaHAAPTHBIX MaTeMaTHYECKHUX 3a]1ay.
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[IpuMeHATH MNpOCTEHMIIME IPOrPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPA PELICHUHU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoguTe IHpUMEpPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJAE U JKU3HH,
pacro3HaBaTh IPOSBJICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATH IOJNIydEHHBIE 3HAHMUS HA IPAKTHKE: AHAIM3UPOBATh DPEAIbHBIC CUTyallUd U
IIPUMEHATh ~ W3Y4YEHHBIE  IIOHATHA B IIpOLECCE  IIOMCKA  PEIICHHs  MaTeMaTU4eCKU
cOpMYIMPOBaHHOW TPOOIEMBI, MOJCIHPOBATH pEajbHbIE CHUTYyallUd Ha S3BIKE T'E€OMETpPUH,
HCCIEA0BaTh IOCTPOCHHBIE MOJEIM C HCIIOJIb30BAHMEM TE€OMETPUYECKUX IIOHATHU U TEOpPEM,
anmaparta anreOpbl; peuarb MpPaKTUUYECKUE 3aJayud, CBSI3aHHBIE C HAXOXKJIEHHEM I'€OMETPUUYECKUX
BEJINYUH.
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CPEJHEE OBILIEE OBPA30BAHUE
(ounas (popma o0yueHus)

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosunyecTBo yacos
Ne DJIeKTpPOHHbIe (L (POBbHIE)
HaumeHoBaHue pa3iesioB M TeM NPOrPaMMbI KontpoabsHbie
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsl
1 BBejnieHne B CTepEOMETPHUIO 10
2 [IpsiMbIe 1 TUTOCKOCTH B TIpocTpaHcTBe. [lapamiensHoCTh 12 1
MPSIMBIX U INIOCKOCTEN
3 [lepneHIUKYIIPHOCTD MPSAMBIX U MJIOCKOCTEN 12
4 Yrubl MeXy IPSMBIMHU U IUNIOCKOCTSIMHU 10 1
5 MHororpaHHUKA 11 1
6 O06BEMBI MHOTOTPAHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTIIbI 4 1
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 5
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11 KVIACC

KoaundecTBO 9acoB

DJIeKTpOHHbIe (L1 (POBbIE)

Ne ni/m HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbI Beero KoHTpoJibHbIE 06pa3zoBaTEbHbIE PeCYPChi
padoThbI
1 Tena Bpaienus 12
2 OOBEMEBI TET 5 1
3 BekTophl ¥ KOOPAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpeHue, 06001IeHNEe, CUCTEMATU3AIIS 3HAHUN 7 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3
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CPEJHEE OBLHIEE OBPA3OBAHUE
(ouHO-3204Has (popMa 00yueHus1)

TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoJumnuecTBo yacos

Ne DJIeKTpPOHHbIe (I (POBbHIE)
HaumeHnoBaHue pa3esioB U TeM NIPOrPaMMBbl KonTpoJbHble

n/n Bcero o0pa3oBaTe/ibHbIE pecypchl

padoTsl

BBeneHne B crepeoMeTpHIo

[IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE.
[TapamienbHOCTh NIPSAMBIX U IIJIOCKOCTEN

[TeprieHAMKYISAPHOCTD MPSIMBIX U IIOCKOCTEH

Vras MCXKAY MMPAMBIMHA U IIJNIOCKOCTAMHA

MHoOrorpaHHUKU

O6BbEMBI MHOTOI'PAHHUKOB

~Noolbdw NP
N O1Oo1 o1y O (Ol

HOBTOpeHI/ICZ CCUCHU A, paCCTOAHUSA U YI'JIbI

I3 I TN TS T

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME 34
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11 KVIACC

KoaundecTBO 9acoB

DJIeKTpOHHbIe (L1 (POBbIE)

Ne ni/m HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbI Beero KoHTpoJibHbIE 06pa3zoBaTEbHbIE PeCYPChi
padoThbI
1 Tena Bpaienus 12
2 OOBEMEBI TET 5 1
3 BekTophl ¥ KOOPAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpeHue, 06001IeHNEe, CUCTEMATU3AIIS 3HAHUN 7 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3
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CPEJHEE OBIIEE OBPA30BAHUE
(3aouHas popMa 00yueHH)

TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

HaumenoBanue pa3aejioB U TEM NMIPpOrpamMmabl

KoaunuecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsl

duexkTponHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

BBeneHne B crepeoMeTpHio

[IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE.
[TapamienpHOCTh NPSIMBIX U IIJIOCKOCTEN

[lepneHMKYISIPHOCTD NPSMBIX U INTIOCKOCTEMN

Vras MCXKAY MMPAMBIMHA U IIJNIOCKOCTAMHA

MHoOrorpaHHUKU

O6BbEMBI MHOTOIPAHHUKOB

N ook w N

[ToBTOpEHUE: ceueHus, paCCTOSHUS U YTIIbI

N orolnjorjoo| o |01

OBIIEE KOJJMYECTBO YACOB II10 ITPOTPAMME

S T TS N T
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11 KVIACC

KoaundecTBO 9acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne ni/m HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbI Beero KoHTpoJibHbIE 06pa3zoBaTEbHbIE PeCyPehi
padoThbI
1 Tena Bpaienus 12
2 OOBEMEBI TET 5 1
3 BekTophl ¥ KOOPAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpeHue, 06001IeHNEe, CUCTEMATU3AIIS 3HAHUN 7 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3
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IMMOYPOUYHOE INIVIAHUPOBAHME B ounoii popme

10 KVIACC
Ko1ecTEo DJIeKTpOHHbIe LN poBbIe
o0pa3oBaTe/ibHbIE peCypChl
Nen/m | Tema ypoka 4acoB
Bcero

OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA, MPsAMasi, INIOCKOCTb,

1 npoctpaHcTBo. [IpaBuina n3o0pakeHus: Ha pUCyHKax: U300paxeHUs 1
MJIOCKOCTEH, MapauIeNIbHBIX MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

9 [TonsTHS: epecekaronuecs MIOCKOCTH, IepeceKaroluecs npsaMas u 1
IJI0CKOCTh

3 [TonsTHs: Mepecekarouecs MIOCKOCTH, IepeceKaroluecs npsaMas u 1
IIJIOCKOCTh

4 3HAaKOMCTBO C MHOTOIpaHHUKaMH, U300pakeH1e MHOTOI'PaHHUKOB Ha 1
PHUCYHKAaX, Ha IPOECKIIUOHHBIX YEPTEIKAX

5 HauanbHble cBefieHHs 0 KyOe ¥ MUpaMuJe, UX Pa3BEPTKU M MOJIEIIH. 1
CeueHyst MHOTOTPAaHHHUKOB

6 HauanbHble cBefieHHs 0 KyOe U UpaMuJe, X pa3BEPTKU U MOJIEIIH. 1
CeyeHrst MHOTOTPAaHHHUKOB

7 [TonsiTue 06 aKCHOMAaTUYECKOM IOCTPOECHUH CTEPEOMETPUU: AKCUOMBI 1
CTEPEOMETPUH U CIEACTBUS U3 HUX

3 [TonsiTue 06 aKCHOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPUU: AKCUOMBI 1
CTEPEOMETPUH U CIEACTBUS U3 HUX

9 [TonsiTne 06 aKCHOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPUHN: aKCHOMBI 1
CTEpPEOMETPUH U CIEACTBUS U3 HUX

10 [TonsiTne 06 aKCHOMAaTUYECKOM IMOCTPOECHUH CTEPEOMETPUU: AKCHOMBI 1
CTEpPEOMETPUH U CIEACTBUS U3 HUX
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Bzaumuoe PACIIOJIOKCHUE PAMBIX B IPOCTPAHCTBC: MMECPCCCKAOIINECH,

1 napajuleNIbHbIE U CKPEIIUBAIOIINECS IPSIMbIE 1

12 [TapannenbHOCTh NPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE: MapaJIeIbHbIE 1
MpsIMBIE B IPOCTPAHCTBE; NapAIICIIEHOCT TPEX MPSMBIX

13 [TapannenbHOCTH NPSIMBIX U IJIOCKOCTEN B npocTpaHcTBe: [lapannenbHOCTh 1
MPSIMOH U TUIOCKOCTH

14 VYTIuBl ¢ COHaNPaBJICHHBIMA CTOPOHAMH 1

15 YroJs1 MeX Iy NPSAMBIMU B IPOCTPAHCTBE 1

16 YroJs1 MeX 1y IPSMBIMU B IIPOCTPAHCTBE 1

17 [TapannensHOCTB TIIOCKOCTEH: MapaiiesIbHbIE TIIIOCKOCTH 1

18 CBoiicTBa apauUICITBHBIX IIOCKOCTEH 1

19 [Ipocreiiye npocTpaHCTBEHHbBIE PUTYPHI HA TIIOCKOCTH: TETPa’ap, KyoO, 1
napaiesIenune|

20 [TocTpoenue ceuennii

21 [TocTpoenue ceuennii

29 KonTtponbHas padota o teme "IIpsiMble 1 MIIOCKOCTH B TPOCTPAHCTBE. 1
[TapamienbHOCTh NPSAMBIX U IIJIOCKOCTEH"

93 [leprieHAMKYIAPHOCTD NPSAMOHN U IJIOCKOCTU: IIEPIEHIUKYIISIPHBIE TIPSMBIE 1
B IIPOCTPAHCTBE

24 [IpsiMble napasuienbHble U NEPIeHIUKYIISIPHbIE K INIOCKOCTH 1

25 [IpsiMble mapasuienbHble U NePIeHIUKYISIPHbIE K INIOCKOCTH 1

26 [Ipu3Hak nepneHuKyJISpHOCTH NPSMON U IJIOCKOCTH 1

27 [Ipu3Hak nepneHuKyJISpHOCTH NPSMON U IJIOCKOCTH 1

28 Teopema o psAMON NEPIEHANKYISIPHON TUIOCKOCTH 1

29 Teopema o psAMON NEPIEHANKYISIPHON TUIOCKOCTH 1

30 Teopema o pAMON NEPIEHANKYISIPHON TUIOCKOCTH 1

31 [leprieHAMKYISAp U HAKIOHHBIE: PACCTOSTHUE OT TOUYKH JI0 MJIOCKOCTH, 1
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paccTosiHUE OT MPSMOM JI0 INIOCKOCTH

[lepnienuKyInsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,

32 paccTosiHUE OT MPSAMOU JI0 IVIOCKOCTH

33 [lepnienquKyIsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 IJIOCKOCTH

34 [lepnienuKyIsip ¥ HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHUE OT MPSIMOMN JI0 TNIOCKOCTH

35 VYTIBl B IPOCTPAHCTBE: YTOJ MEXAY IPSIMOM M TNIOCKOCTHIO

36 JIByrpaHHbIN yroJ, JUHEHHBINA yroJl ABYIPaHHOTO yria

37 JIByrpaHHBIN yroJi, TUHEHHBIN YTOJl ABYTPaHHOTO YyIJia

38 HepneH;ImiynﬂpHOCTb TUIOCKOCTEH: MPU3HAK MEePICHIUKYIIIPHOCTH JIBYX
IJI0CKOCTEM

39 HepHeHILI/IIEy.]'IHpHOCTB IJIOCKOCTEH: MPU3HAK NMEePIEeHIUKYIIPHOCTH IBYX
IJI0CKOCTEM

40 HepHeHILI/IIEy.]'ISIpHOCTB IJIOCKOCTEH: MPU3HAK MEePIEeHIUKYIIPHOCTH IBYX
IJI0CKOCTEM

41 Teopema o TpEX mepHeHANKYIApax

42 Teopema o TpEX mepHeHANKYIApax

43 Teopema o TpEX mepHeHANKYIApax

44 KontponpHas padoTa no teMam "[lepneHaUKyIIPHOCTD MPSMBIX U
mockocTel" u "Vl MeX 1y NPSAMBIMH U INIOCKOCTSIMU"

45 [ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE JIEMEHTHI MHOTOTPAaHHUKA,
BBIMYKJIBIE U HEBBIMYKIIbIE MHOTOI'PAaHHUKHU; Pa3BEPTKA MHOTOI'PAHHUKA

46 [Ipu3ma: n-yrosbHas npu3Ma; TpaHU U OCHOBAHUS IPU3MBL; TIpsIMast U
HaKJIOHHAsI TPU3MBbI; OOKOBAs ¥ MOJIHAS TOBEPXHOCTH MTPU3MBI

47 [Mapannenenunena, MpsAMOYTOJIbHBIN Napasieen e U ero CBONCTBA

48 [Mupamuna: N-yronpHas mupaMuaa, TpaHU U OCHOBAHUE MTUPAMU/IBL;
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O0KOBas M MOJHAS MOBEPXHOCTh MUPAMU/IBI; IPABUIIbHAS U YCCUEHHAS
nupamMua

HpaBI/IJII)HI)IC MHOI'OTpaHHUKH: MIOHATUC ITPABUJIBHOI'O MHOT'OI'paHHUKaA,

49 MpaBHIIbHAS TPU3MA U MPABWIIbHAS MIUPAMHUJIA; TPABHIIbHAS TPEYTOJIbHAS 1
MUpaMUa U PaBUWIILHBINA TETPadp; KyO

50 [IpencraBnenne o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTAdIP, JOJACKAdIP U 1
HKOCayIp.
CumMmeTpusi B IPOCTPAHCTBE: CHMMETPHS OTHOCUTEIBHO TOUKH, TIPSIMOIA,

51 TUTOCKOCTH. DIIEMEHTHI CHMMETPHUH B MTUpaMUJIax, apaiesienuneax, 1
MPAaBHIILHBIX MHOTOTpaHHUKAX

52 Borunicnenue 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, AMArOHAIH, YTJIIbl 1

53 [Tnomaas G0KOBOM MOBEPXHOCTU U MOJTHON MOBEPXHOCTH MPSIMOI MPU3MBI, 1
IJIOLIa/1b OCHOBAHUM, TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSIMON TPU3MBI

54 [Tnomans 60KOBOY MOBEPXHOCTH M TIOBEPXHOCTH MPABWIILHON THPaAMUIBI, 1
TeopeMa o0 MO0 OOKOBOM MOBEPXHOCTH YCEUEHHOW MUPAMU/IBI

55 KonTtponbHas padoTa o teme "MHOrorpaHHUKH" 1

56 [Tonsitre 06 06bEME 1

57 O06BEM TMpaMu bl 1

58 O06BEM TUpaMu bl 1

59 O06BEM TMpaMu bl 1

60 O0BEM TUpaMuUIBI 1

61 OO0BEM MTPU3MBI 1

62 OO0BEM MTPU3MBI 1

63 O0BEM npu3MbI 1

64 KonTtponpHas padota no teme "OO0bEMBI MHOTOTPAaHHUKOB" 1

65 IToBTOpenue, o0oOIIeHNe cucTemMaTu3aus 3HaHui. [loctpoenue ceuenuii B 1

MHOTOT'paHHUKE

22




[ToBTOpenue, o600IIeHNE cucTeMaTh3alus 3HaHUi. Beruncnenue

66 PACCTOSTHUN: MEXY ABYMS TOYKaMU, OT TOYKHU J0 IIPSIMOM, OT TOYKH 10 1
IIJIOCKOCTH, MEXK1Y CKPEIIUBAOIIUMHUCS NPAMBIMH
67 [IpomexyTouHas aTTecTanus 1
[ToBTOpenue, 0000IIeHNE cUCTEMAaTH3alUs 3HAaHWH. Brrarcienne yrios:
68 MEXK/y CKPEIUBAOUIUMUCS NPSMBIMHU, MEXAY IPSIMOM U IUNIOCKOCTBIO, 1
JBYTPAHHBIX YIJIOB, YIJI0B MEXAY IIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

Ne i/t

Tema ypoka

KoauuecTBO
JaCcOB

Bcero

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

Cdepa u map: meHTp, paanyc, IMameTp; TUIONIab TOBEPXHOCTH ChEphl

Bzanmuoe pacrniosnoxenue cepsl U INIOCKOCTH; KacaTelbHas IIIOCKOCTh K
cdepe; miaomaab chepsl

N300paxkenue cdepsl, mapa Ha miiockoctu. CeueHus mapa

A W N

Hunuuapudeckas TOBEPXHOCTh, 00pa3yrolye MUIUHIAPUIECKON
MTOBEPXHOCTH, OCh ITMIMHAPUYECKON TTOBEPXHOCTH

PR ke

Hunuuap: ocHOoBaHUs U OOKOBasi IOBEPXHOCTh, 00pa3yrolias U OCb;
101131 OOKOBOM M MOJHON MOBEPXHOCTH

N3006paxkenue nunuHapa Ha miaockoctu. Pa3zséprka nununapa. CeueHus
LHWIMHAPA (IUIOCKOCTBIO, TApaJlIeIbHON WM NEPIEHAUKYIIPHON OocH
AJTUHIPA)

Konnueckas moBepxHOCTh, 00pa3yromire KOHUYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MOBEPXHOCTU

Konyc: ocHOBaHue 1 BepiirHa, 00pa3yromias 1 0Ch; MIOIaIs O0KOBOI U
MIOJIHOM MOBEPXHOCTH

YceuéHHbIN KOHYC: 00pa3yrolue U BbICOTa; OCHOBaHUS U OOKOBas
MTOBEPXHOCTh

10

N3o00paxkenue koHyca Ha miaockoctu. Pa3sépTka konyca. CeueHus: KoHyca
(TUTOCKOCTBIO, MApalICIbHOW OCHOBAHHUIO, M IUIOCKOCTBIO, TIPOXOISIICH
4yepes BepIINHY)

11

KOM6I/IHaHI/I5{ TCJI BpalllCHUA 1 MHOT'OI'PAHHUKOB

12

MHororpaHHuK, OUcaHHbINA 0KOJIO cepsl; chepa, BIrcaHHas B
MHOTOTPAaHHUK WX B TEJIO BpalICHUS

13

ITousarue 00 00BéMe. OCHOBHBIE CBOMCTBA OOBEMOB TEN

14

O0BEM MIHHIpa, KOHYyCa

15

O06béM mapa u miaoma s chepbl

S
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[MonoGHbIe Tena B mpocTpancTBe. COOTHOMICHUS! MEXKTY TIOMIAISIMHI

16 . . 1
MMOBEPXHOCTEH, 00hEMAMHU MTOTOOHBIX TEI

17 KonTtposneHast pabora no Temam "Tena Bpamienns” u "O6bemsbl Ten" 1

18 BexTop Ha INIOCKOCTH U B IPOCTPAHCTBE 1

19 CrnosxeHue ¥ BBIYUTaHHE BEKTOPOB 1

20 YMHOKEHHE BEKTOPa Ha YHCIIO 1

21 Paznosxenue BexTopa 1o TpéM HEKOMILIaHAPHBIM BekTopam. [IpaBuio 1
napajuiesienunesa

22 Pemenue 3ana4, CBS3aHHBIX C IPUMEHEHUEM MTPABUII ICHCTBUM C 1
BEKTOPaMH

23 [IpsiMmoyronpHas cucTeMa KOOPAUHAT B MPOCTpaHcTBe. KoopauHaTh 1
BekTopa. [Ipocrelimme 3a7aun B KOOpAUHATAX

24 Yron mexay Bekropamu. CKaJsipHOE TPOU3BEICHUE BEKTOPOB 1

25 Brruncienue yriioB MeXay IpsIMBIMHU M TUIOCKOCTSIMU 1

26 KoopanHaTHO-BEKTOPHBIN METOJI MPH PEIICHUN T€OMETPUUYECKUX 3a1a 1

27 KonTtponbHas padoTa o TeMe "BeKTopbl M KOOPAMHATHI B MPOCTPaHCTBE" 1

28 [ToBTOpEeHue, 0600IIeHNe U cucTeMaTr3alys 3HaHuii. OCHOBHBIE (DUTYPHI, 1
(hakThl, TEOPEMBI Kypca IJIaHUMETPUN

29 [ToBTOpenue, 06061meHne u cucreMatusanus 3HaHuil. OCHOBHBIE (PUTYPBI, 1
(akThl, TEOPEMBI Kypca IJIaHUMETPUU

30 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3aIMs 3HaHUW. 3a1aun 1
IJIAHUMETPUU M METO/IbI UX pPEeUICHUS

31 [ToBTOpenue, 06001IeHNE U cUcTeMaTU3allus 3HaHui. 3agaun 1
TUIAHUMETPUU M METOJIbI UX PEUICHUS

32 [ToBTOpenue, 06001meHne u cucreMatusanus 3HaHuil. OCHOBHBIE (PUTYPBI, 1
(hakThl, TEOPEMBI Kypca CTEPEOMETPHH

33 [IpomexyTouHas aTTecTalus 1

34 [ToBTOpEeHue, 0600111eHNE U cUCTeMaTH3allus 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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