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VY4eOHbIN TpeAMET: MaTeMaTHKa
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IosicHuTeIbHAS 3aNIUCKA.
Pabouas mporpamma 1o anredpe cocrasieHa s yaamuxcs 10B kimacca MBOY rumuazum Ne2
Ha OCHOBE (perepalibHOM paboyeil mporpaMMbl cpeHero odmiero oopazoBanus. Marematuka. ba3oBbrit
ypoBess (s 10-11 kimaccoB oOpa3zoBaTenbHBIX Opranu3aiuii) (yTB. mpuka3oM MUHHCTEPCTBA ITPOCBE-
mienuss PO ot 18.05.2023 r. Ne371) u HanpaBicHa Ha pean3aluio GeaepaaIbHOro rocy1apCTBEHHOTO
00pa30BaTeNpHOr0 CTaHAapTa CpelHero oduero odpa3zoBaHUs (C U3MEHEHHSIMH M JOTOJHEHUSIMH),
YTBEp)KAEHHOTO npuKazoM Munucrepcersa mnpocsemenus PO or 17 mas 2012 r Ne413. B mporpamme
yUTEHBI Hieu U nonoxenus: KoHuenuuu pa3Butus MaremaTiueckoro oopazosanus B Poccuiickoit ®e-
neparmu. [IporpamMmma OpHeHTHpOBaHA HA IIEJEBbIC MPUOPUTETHI TYXOBHO-HPABCTBEHHOTO PA3BUTHA,
BOCIHUTAHMSI U COLMATM3AIUMU O0y4arommxcs, chopMylupoBaHHbIE B (eaepalbHON paboueil mpo-
rpamMMe BOCTIUTAHHS.
Tun npoepammul: dhenepanpHas pabodas mporpamma cpeaHero oomero oopasoBaHusi, 0a30BbII
ypoBeHb. [Iporpamma peanusyercs nocpeactsoM Y MK no reomerpun JI. C. Atanacsiza u zip.
Lenb ocBoeHMsI mporpaMMbl yueOHOro Kypea «I'eomeTpusi» Ha 6a30BOM ypOBHE
o0OyueHus: — 00meo0pa3oBaTeIbHOE U OOMICKYIbTYPHOE PAa3BUTHE OOYJAIOIIUXCS Yepe3 oOecreueHre
BO3MOXXHOCTH TPUOOPETEHHs] U HCIIOJIb30BAHUS CHCTEMATHUYECKUX T'€OMETPUYECKUX 3HAHWM U Jeii-
CTBHIA, CIEIIM(PUIHBIX TEOMETPUH, BO3SMOXHOCTH YCTIEUTHOTO IPOAOJDKEHHS 00pa30BaHUS 110 CTICIHAITb-
HOCTSIM, HE CBSI3aHHBIM C MIPUKJIAJIHBIM UCIIOJIb30BAHUEM T€OMETPUU.
[TpropuTeTHBIMU 33a7Ja4aMH OCBOCHUS y4eOHOT0 Kypca «I['eomerpum» Ha 6a30BoM ypoBHe B 10 Kiac-
cax SIBIISIIOTCSA:
- hopMupoBaHme MPEACTaBICHUS O TEOMETPUHN KaK YaCTH MUPOBOM KYJIbTYPHI H OCO3HAaHHE €€ B3auMO-
CBSI3U C OKPY’KAIOLIIM MUPOM;
- popMHupoOBaHUE MPECTABICHUSI O MHOTOTPaHHUKAX M TeJlaX BpallleHUs KaK O BOKHEHIINX MaTeMaTu-
YEeCKUX MOJEISX, TIO3BOJISIONINX ONMCHIBATH M U3YYaTh Pa3HbIC SBICHUS OKPYKAIOIIETO MHPA;
- popMHupOBaHUE YMEHUS PACIIO3HABATH HA YePTEkaxX, MOJENSIX U B pPeaIbHOM MUPE MHOTOTPaHHUKU U
TeJa BPalICHHUS;
- OBIIQJICHHE METO/IaMH PEICHUS 3a7a4d Ha MMOCTPOCHUS Ha N300paKeHUAX MPOCTPAHCTBEHHBIX (DUTYD;
(dbopMHpOBaHNE YMEHHUS ONIEPUPOBATH OCHOBHBIMH TOHSATHSIMH O MHOTOTPaHHUKAX M TeJlaX BpaIleHUS
U UX OCHOBHBIMU CBOWCTBaMU;
- OBJIQJICHUE AITOPUTMAaMH PEIICHUsS OCHOBHBIX THUIOB 33/1a4, () OPMHPOBAHNUE YMEHUs MPOBOANUTH He-
CIIO’KHBIE JIOKa3aTeJIbHbIE PACCYKICHUS B XOJI€ PEIICHHs CTEPEOMETPUUYECKUX 3a/1a4 U 3314 C MPAKTU-
YECKUM COJICpKAHUEM;
- Pa3BUTHE MHTEJJIEKTYAIbHBIX U TBOPYECKUX CIOCOOHOCTEH o0ydaromuxcs, Mo3HaBaTeIbHON aKTHB-
HOCTH, HCCIIEZIOBATEILCKAX YMEHUH, KPUTUIHOCTH MBIIIJICHHUS;
- ¢opmupoBaHue (HYHKIIMOHATBHOW TPaMOTHOCTH, PETIEBAaHTHOW T'€OMETPHUM: YMEHHE pPacro3HaBaTh
MIPOSIBJICHUS] TEOMETPHUECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEH B PEAIbHBIX )KU3HEHHBIX CHTY-
aIUsaX U MPU U3YYCHHUH IPYTUX YUEOHBIX MPEAMETOB, MPOSBICHHS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
(bopMyIHpOBATh MX Ha SI3BIKE TEOMETPHH U CO37[aBaTh T€OMETPUUYECKHE MOJIENHN, TPUMEHSTh OCBOCH-
HBI TEOMETPUUYECKUI ammapaT JIsl pelieHus MPAKTUKO - OPHEHTUPOBAHHBIX 33]1a4, HHTEPIIPETUPOBATh
Y OILIEHUBATH TIOJYYCHHBIC PE3YIIbTATHI
Ha uzyuenue reomerpuu B 10 kiacce oTBoguTCs 2 yueOHBIX Yaca B HEAECIIIO.
OTIUYIHUTENBHON 0COOEHHOCTHIO TIPOTPAMMBI IO TEOMETPHH SIBIISIETCS BKIIFOYCHHE B KypPC CTEPEOMET-
pUH B Hayalle ero u3y4eHus 3aj/iad, perraeMbIX Ha YPOBHE HHTYUTUBHOTO MMO3HAHUS, U ONPEAeIEHHBIM
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o0pa3oM opraHu3oBaHHas pab0Ta HajJ HUMH, YTO CIIOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO M MPOCTPaH-
CTBEHHOT'O MBILUIEHUS, CTUMYJIUPYET MPOTEKAHUE UHTYUTHUBHBIX IIPOLIECCOB, MOTUBHUPYET K JabHEMH-

IeMy U3y4eHUIO MpeIMeTa.

[Ipeamourenue oTHAETCS HATIISAHO-KOHCTPYKTUBHOMY METOly 00Y4EHUSsI, TO €CTh TEOPETHUECKUE
3HaHUS UMEIOT B CBOEH OCHOBE UyBCTBEHHOCTh IIPEAMETHO-IIPAKTUYECKOH JiesiTeNnbHOCTH. Pa3Butue
IPOCTPAHCTBEHHBIX MPEACTABICHUN y 00yUaIOIIUXCs B Kypce CTEPEOMETPUH MPOBOAUTCS 32 CUET pe-
LIEHUs 33/1a4 Ha CO3JlaHhe IPOCTPAHCTBEHHBIX 00pa30B U 3ajjay Ha ONEPUPOBAHUE IIPOCTPAHCTBEH-
HbIMU 0Opazamu. Co3nanue o0pasza MpOBOIUTCS C OMOPOI HA HATIIHOCTD, @ ONEpUpOBaHe 00pa3oM
— B YCJIOBHSIX OTBJIEUEHMS OT HAIJISIIHOCTH, MBICIIEHHOI'O U3MEHEHUS €r0 UCXOAHOTO COEPKaHMSL.
YuyeOHO-MeTOANYECKOe o0ecnieyeHne

Knacc

Y4eOHas mpo-
rpamMmMa

V4eOHUKN: Ha3BaHUE,
aBTOp (aBTOPHI)

Meronuueckue maTepu-
abl 1715 y4uTens (MeTo-
JTMYECKUE PEKOMEHIa-
MU, TTOCOOUS U T.11.)

Y4ebHO-MeToInue-
CKHE MaTepUabl JUIs
yuaiuxcs (paboune
TeTpaau). DICKTPOH-
HbIE IIU(POBBIE 0Opa-

30BaTeNbHBIC PECYPCHI

(MynbTUMETIUAHbBIC

IPOTPAMMBI, JJIEK-
TPOHHBIE YUCOHUKH U

3aJJauHUKH, SJIEKTPOH-
Hble OMOIHOTEKH,

BUPTYaJbHbIE J1abopa-

TOPUH, UTPOBBIE MTPO-

IPaMMBbI, KOJUICKITHH
udpoBbIX 00pa3oBa-

TEJbHBIX PECYPCOB)

10

®PII COO,
0a30BbIil
BEHb

ypo-

Artanacs JI.C., by-
Ty30B B.®., Kagom-
ues C.b. u apyrue.
Maremartuka. ['eomer-
pusi: 10-11 xnacesr:
0a30BbIi YPOBEHbD:
yueOHuK. 14-e uzna-
HUe, nepepaboTaHHOe
— M:IIpocsemienue,
2023

2. Enqunoe okHO gocTyma
K 00pa30BaTebHBIM pe-
cypcam. Karamor 0P
IUISL yYUTEJIeH-TIpeMe-
TUKOB
http://window.edu.ru

3. O6pazoBarenpHas
iargopma «LECTA»
oOpazoBarenbHas IaT-
(dhopma, coneprrarias
AIIEKTPOHHBIC MTPOTYKTHI
JUIS yauTenen / Jnek-
TpOHHbIE (OPMBI YUEOHU-
KOB:
https://lecta.rosuchebnik.r
u/

3. Becepoccwuiickuii 00-
pa30BaTENbHBIA  PO-
eKT «YpoK uupe»:
https://ypok-
ndpeL.pd/

4. Enunas KoIeKuus
nudpoBeIx o0Opa3zoBa-
TEJIBHBIX ~ PECYpPCOB.
Komnekuust pa3noo6-
pasubix LIOP B pas-
JUYHBIX  (opmarax
http://www.school-
collection.edu.ru

5. UnTepakTuBHas 00-
pa3oBaTenpHas ~ OH-
naiH-TUIaTgopma
«Yuu.py» ¢ UHTEpaK-
TUBHBIMH YPOKaMH TIO
OCHOBHBIM IIKOJIHHBIM
mpeaMeTaM, OJHUMITH-
anpl: https://uchi.ru/

6. Ilopran «Poccuii-
cKas JIEKTPOHHAS



http://window.edu.ru/
https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
https://%D1%83%D1%80%D0%BE%D0%BA%D1%86%D0%B8%D1%84%D1%80%D1%8B.%D1%80%D1%84/
https://%D1%83%D1%80%D0%BE%D0%BA%D1%86%D0%B8%D1%84%D1%80%D1%8B.%D1%80%D1%84/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchi.ru/

HIIKOJIa»
https://resh.edu.ru/

7. Tlopran «AKnacc«:
https://www.yaklass.r

u/
8. ®denepanbHbI UH-
CTUTYT TeJaroruye-
CKHUX M3MEpEHUI
http://www.fipi.ru/vie
w

Hcnosb3yemasi B TEKCTE NPOrPaMMbl CHCTEMA YCJIOBHBIX 0003HAYEHUIA.
Tun ypoka dopma KOHTPOJIS

YOHM-ypok 03HaKOMJIEHHUS C HOBBIM MaTe-
pHraIoM

M/I - maTeMaTUYECKUN TUKTAHT

VY3U1M- ypok 3aKkperieHust U3y4eHHOIo Ma-
Tepuaia

CP - camocrosiTenpHas pabora

VII3Y-ypok npuMeHEHNs 3HAHUN U YMEHUI

@0, NO - ¢ppoHTaNBHBII, HHANBUIYATHBIN
oIpoc

KY-koMOMHHPOBaHHBIN YPOK

1P - mpakTuyeckas pabora

K3VY-koHTpoJb 3HaHUN U YMEHUI

JAM - nunakTuyeckue MaTepualibl

YOC3-ypok 0600111eH1i U cucTeMaTUu3aluu

KP - kouTponbHas pabota

3HAHUHI

Pasnen |. Conep:kanne yueoHoro npeamera (Kypca).
Beenenne (3 u)
OcHoBHbIE IOHATHA cTepeoMeTpun. Touka, mpsamasi, III0CKOCTh, NpocTpaHCcTBO. [loHsATHE 00 akcuoma-
TUYECKOM ITOCTPOECHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX.
[Ipsimble ¥ MJIOCKOCTH B IIPOCTPAHCTBE.
IMapanjieJbHOCTH MPSIMBIX H IJIOCKOCTEM. (17 9)
B3aumHoe pacrnionokeHue npsiMbIX B IPOCTPAHCTBE: NEPECEKAIOIINEcs, apajlIe/IbHbIE U CKPEILHBaI0-
niecs npsMele. [lapannenbHOCTh NPSMBIX U IUIOCKOCTEW B MPOCTPAHCTBE: NapajulebHbIE NIPSIMbIE B
IIPOCTPAHCTBE, MapaIEIbHOCTh TPEX MPSMBIX, MAPAJUIEIbHOCTh MPSIMON U MJIOCKOCTU. YTJIBI C COHa-
IIPaBJICHHBIMHU CTOPOHAMH, YTOJI MEKY NPSMBIMH B IIPOCTpaHCTBE. lapamiensHOCTh MII0CKOCTEN: na-
palieNbHbIE MIIOCKOCTH, CBOMCTBA NapauieabHbIX MIockocTel. [IpocTeiimuye npocTpaHCTBEHHbIE PU-
T'Ypbl Ha TNIOCKOCTH: T€Tpasp, KyO, napasesenurnei, IoCTPOeHHE CeUeHUH.
IlepneHauKy/ISIPHOCTH NPAMBIX H I10cKOCTed (19 1)
[lepnieHIMKYIAPHOCTD MPSMOM M IUIOCKOCTH: NMEPIEHAUKYIISIPHBIE MPSAMBIE B IIPOCTPAHCTBE, MPSIMBbIE
napajulesibHbIe U NEPIEHINKYISAPHBIE K IUIOCKOCTH, MPU3HAK MEPIEHIUKYISIPHOCTH MPSIMON U TJIOCKO-
CTH, TEOPEMA O NMPSAMON NEPIEHIUKYISIPHOM MJIOCKOCTU. YTIIbI B IPOCTPAHCTBE: YTOJI MEXAY NPSMOM U
IIJIOCKOCTBIO, ABYTPAHHBIN YIoJl, JIMHEWHBIA yroJl IBYIPAaHHOIrO yria. [lepneHauKkyisip 1 HaKJIIOHHBIE:
paccTosiHUE OT TOUKHU JI0 IIIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 INIOCKOCTH, MPOEKLUs (PUTyphI Ha TII0C-
KOCTb. [lepneHIuKyIsIpHOCTb MIJIOCKOCTEN: MPU3HAK MEPIEHANKYIISIPHOCTH ABYX MIockocTel. Teopema
0 TpPEX NEPIEHAUKYIApax.
Mmuororpannuku (14 u)

IToHsITHE MHOTOIPAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOI'OI'PAHHHUKA, BBITYKJIBIE U HEBBIITYKJIBIE MHOIO-
IpaHHUKHU, pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3ma: n-yroyipHas npusma, rpaHd U OCHOBAHUSI IPU3MBI, MPsi-
Masi ¥ HaKJIOHHAas MpU3Mbl, OOKOBasi U MOJIHAS MTOBEPXHOCTh NMpu3Mbl. [lapannenenunesn, npsMoyrob-
HBIM napajuienenunen u ero ceoictea. [lupamuaa: n-yrojapHas nupamMuaa, TpaHd U OCHOBaHUE MUpa-
MU/IbI, OOKOBasi M MOJIHAS TIOBEPXHOCTh MUPAMU[BI, PAaBUIIbHAS U yCeu€HHasi MUpaMuaa. JJIeMEHTHI


https://www.yaklass.ru/
https://www.yaklass.ru/
http://www.fipi.ru/view
http://www.fipi.ru/view

npu3Mbl U upaMujbl. [IpaBuiibHbIE MHOTOIpaHHUKU: MOHITHE MPaBWJIBHOIO MHOTOTpPaHHHUKA, Ipa-
BUJIbHAS TIPU3Ma U MIPaBWIIbHAS MUPAMU/IA, IPABUIBHAS TPEYroJibHAS MMPAMHJIA U TIPABUIIBHBIN TETpa-
sap, kyO. [Ipencrasienue o mpaBMWIbHBIX MHOTOTPAaHHUKAX: OKTA3Ip, A0JeKa’ap U ukocasap. CeueHus
MIPU3MBI U TUPAMUJIBL.

CumMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOYKH, MPSAMOM, IIIOCKOCTU. DJIEMEHTHI
CUMMETPHUU B MUPAMHJIAX, MapajuIesIeUIe/1ax, MPAaBUJIbHBIX MHOTOTpaHHUKAX. Brruncienue 3reMeH-
TOB MHOTOI'PaHHUKOB: p€0pa, Auaronany, yrisl. [lnomaas 60KoBOM MOBEPXHOCTH U MOJIHON ITOBEPXHO-
CTH MPSIMOH MPHU3MBI, TUIONIA/Ib OCHOBAaHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTH NpAMOi mpu3msl. [1io-
a1 60KOBOW MOBEPXHOCTH M MOBEPXHOCTH MPABUIIHLHON MTUPAMU/IBI, TEOPEMA O TUIOMIA/IN YCeUEHHOU
MUPAMU/IBI.

O0bEéMBI MHOTOTPAHHUKOB. (7)

[TonsiTre 06 00bEMe. OOBEM MHPaMUIBI, IPU3MEI.

[Tono6uble Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKAY MIIOLIAAsIMU IIOBEPXHOCTEH, 00bEMaMu 1o-
TOOHBIX TEll.
IToBTOpEHue. (8 u)

Paznean Il. [lnanupyemble pe3yabTaThbl 0OCBOEHUs y4eOHOro nmpeamera (Kypca)

JINMYHOCTHBIE PE3VIJIbTATHBI
B pe3ynbrare uzydeHus MaTeMaTHKU Ha ypPOBHE CpeHEero odmiero oopa3oBanus y ody4varomierocs 0y-
IyT cOPMUPOBAHBI CIEAYIOLIUE TNYHOCTHBIE PE3YIbTAThI:
1) rpask1aHCKOTO BOCTIMTAHUSI:
c(OPMUPOBAHHOCTH TPAKIAHCKOM MO3UIIUK O0YUYAIOUIErocsl KaKk aKTUBHOTO UM OTBETCTBEHHOTO 4JICHA
poccuiickoro o0IIecTBa, MPeICTaBICHHEe O MAaTEMAaTHUYECKUX OCHOBAX (PYHKIIMOHUPOBAHHS Pa3IMIHBIX
CTPYKTYP, ABJICHUH, IPOLIEYP IPaXKAAHCKOTO 0011ecTBa (BHIOOPHI, OPOCHI U APYTO€), YMEHUE B3aUMO-
JENUCTBOBATH C COIMAIBHBIMA HHCTUTYTAMU B COOTBETCTBUU C UX (YHKUIMSIMHU U HA3HAYCHUEM;
2) NaTpUOTHYECKOTO BOCIIUTAHUS:
c(hOPMHUPOBAHHOCTH POCCUHUCKOM TPaXKIAaHCKON HIICHTUYHOCTH, YBAKCHHUS K ITPOIIOMY U HACTOSIICMY
POCCUICKON MaTeMaTHKH, LIGHHOCTHOE OTHOIICHUE K JJOCTHKEHHUSIM POCCUUCKUX MAaTEMAaTUKOB U POC-
CUICKOM MaTeMaTUYECKOM IIKOJIbI, UCIIOJIb30BAHUE 3TUX JTOCTHKEHUH B IPYTUX HAYKaX, TEXHOJOTHSIX,
cdepax IKOHOMUKH;
3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUSA:
OCO3HaHHUE JIYXOBHBIX IIEHHOCTEH POCCUICKOT0 Hapoa, ChOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS,
ATUYECKOTO MOBEJEHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTIOCTHKEHUN HAYKH U 1€ TeIbHO-
CThIO YUEHOT0, OCO3HAHKE JINYHOTO BKJIaJ1a B IOCTPOEHUE YCTOMUMBOrO OYyyIIero;
4) 5CTeTUYECKOTO BOCITUTAHUS:
ACTETUYECKOE OTHOIICHUE K MUY, BKIIOYasi ICTETUKY MaTeMaTHYEeCKIX 3aKOHOMEPHOCTEH, 00BHEKTOB,
3a/1a4, PeIIeHU, pacCy ACHUH, BOCIPUUMYHBOCTh K MATEMAaTHYECKUM aClEKTaM Pa3IMYHBIX BUIOB
HCKYCCTBA;
5) dusnyueckoro BOCIUTAHMUS:
c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHATh MaTeMaTUUYECKHE 3HaHUSI B MHTEpecax 3JJ0pOBOro U Oe3omac-
HOT0 00pa3a KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/10pPOBbIO (3I0pOBOE MUTaHKE, COaTaHCUPO-
BaHHBIN PEKUM 3aHATHI U OTABIXA, peryisipHas pu3nuecKas akTHBHOCTD), (PU3MYECKOe COBEPIICHCTBO-
BaHME MPHU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN I€ITEIbHOCTHIO;
6) TPYZI0BOTO BOCIIMTAHUS:
TOTOBHOCTH K TPY/Y, OCO3HAHUE IEHHOCTH TPYIOJIIO0US, HHTEpEC K pa3IudHbIM chepam mpodeccro-
HaJIbHOU JeATEIbHOCTH, CBA3aHHBIM C MATEMATUKOM U €€ MPUIIOKEHUSIMU, YMEHUE COBEPIIATh OCO3HAH-
HBIM BBIOOp Oynymiel mpodeccuu M peann30BbIBaTh COOCTBEHHBIE )KMU3HEHHBIE TUIaHbI, TOTOBHOCTh U
CHOCOOHOCTh K MaTeMaTUYeCKOMY OOpa30BaHHIO U caMOOOPa30BaHHUIO HAa MPOTSHKEHUU BCEH JKU3HH,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUU MPAKTUUYECKHUX 3aJla4 MaTeMaTHYECKON HampaBJICHHO-
CTH;
7) SKOJIOTUYECKOTO BOCTIUTAHUS: C(HOPMUPOBAHHOCTD IKOJIOTHUECKOU KYJIbTYpPhl, TOHUMAaHUE BIUSHUS
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COLIMAJIBHO 3KOHOMHMYECKHUX MPOLECCOB HA COCTOSHHE NMPUPOAHOW M COLMAIBHOW CpPElbl, OCOZHAHUE
rJI00aTBFHOTO XapaKTepa HKOJIOTHUECKUX MPoOIeM, OpHEeHTAIMS HAa IPUMEHEHUE MAaTeMaTHIECKUX 3Ha-
HUH A7 peleHus 3a7a4d B 00JacTh OKpY>Karolieil cpepl, IIIaHuPOBaHKE OCTYIIKOB M OLEHKU UX BO3-
MOKHBIX TTOCJIEJICTBUM TSI OKPYXKAIOIEH Cpeibl;

8) IEHHOCTH Hay4YHOTO MO3HAHUS: C(HOPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEH-
HOMY YPOBHIO Pa3BHTHS HAYKH U OOIICCTBEHHOHN MPAKTUKH, TOHUMAaHWE MAaTEeMaTUYCCKOW HAYKH KaK
cdepbl 4eoBeUeCKON JIeATeIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUMMOCTH ISl Pa3BUTHS IUBUIM3AIIH,
OBJIQJICHUE SI3IKOM MAaTEMAaTUKU U MAaTEMAaTUUYECKON KYJIbTYPOU KaK CPEJCTBOM IMO3HAHUSI MUPa, TOTOB-
HOCTb OCYHIECTBJISATh IPOCKTHYIO M UCCIIEIOBATEIBCKYIO IEATEIbHOCTh MHAUBUIYAJIbHO U B IPYIIIIE.
METAIIPEJMETHBIE PE3VYJIbTATHI

B pesynbrare ocBoeHHs MpOrpaMMbl IO MaTeéMaTHKe Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Yy
oOyuatomerocsi OynyT cOpMUPOBAHBI METANIPEIMETHBIC PE3YJIbTAThI, XapaKTEPU3YIOIIUECs OBJIaJIe-
HUEM YHUBEpCAJIbHBIMU IT0O3HABATEJIbHBIMU JICHCTBUSIMHU, YHUBEPCAIbHBIMA KOMMYHUKAaTUBHBIMU J€H-
CTBUSIMHU M YHUBEPCAJIbHBIMU PETYJISITUBHBIMU JICHCTBUSMH.

[To3naBaTenbHbIEe YHUBEpCAIbHBIE YUeOHBIE JEHCTBUS

bazoBbie moruueckue neMCTBUS:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKNA MATEMATUYECKUX OOBEKTOB, MOHATUH, OTHO-
ICHAH MEXy TOHATUSAMHU, (POPMYITHPOBATH OMPEICIICHUS MMOHSATUH, YCTaHABIMBATh CYINIECCTBEHHBIN
MpU3HAK KJIacCU(PHUKAIUN, OCHOBAHUSA AJs1 0000IIEHHS U CPABHEHUSI, KPUTEPUU TIPOBOIMMOTO aHAIN3A;
BOCIIPUHUMATH, ((OPMYITHPOBATH U MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIC H OTPUIATCIILHBIC,
€IMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJISITH MaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHUBOpEYHsS B (pakTaX, JaHHBIX,
HAOIIO/ICHUSAX U YTBEPKICHUSX, MPEAJiaraTb KPUTEPUH JIJIsl BBISIBICHUS 3aKOHOMEPHOCTEN U MIPOTUBO-
peunii;

JienaTh BBIBOJIbI C UCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, I€TYKTUBHBIX U UHAYKTHUBHBIX YMO3aKJIOye-
HHM, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

MIPOBOJMUTH CAMOCTOSITENIBHO JI0Ka3aTeIbCTBAa MATEMAaTHUYECKUX YTBEPKICHUH (TPSMBIE U OT IPOTHUB-
HOTO), BBICTPAMBATh apTyMEHTAIUIO, IPUBOJIUTH IIPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBCH-
HBIE CYKJICHUS U BBIBOJBI; BEIOUPATh CIOCO0 peieHus yueOHoi 3a1auu (cpaBHUBATh HECKOJIBLKO BapH-
aHTOB pEIICHMS, BHIOMpaTh HAMOOJIEEe MOIXOMAIMNNA ¢ YIETOM CAMOCTOSATEIBLHO BBIICICHHBIX KPUTE-
pHeEB).

bazoBsie uccnenoBaTeNnbCKue EHCTBUS:

HCIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT MO3HAHUS, (OPMYITUPOBATH BOIPOCHI,
(buKcupyroiye NpoTUBOpeUne, MpoodiieMy, YCTaHABIMBATh UCKOMOE U JIaHHOE, (POPMUPOBATH THIIOTE3Y,
apryMEHTHUPOBaTh CBOIO MO3UIINIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIFHO CIVIAHUPOBAHHBIN YKCIIEPUMEHT, UCCIICIOBAHKE 110 YCTAHOBJICHUIO OCO-
OEHHOCTEH MaTeMaTH4eCcKoro 0ObeKTa, SIBICHUS, MPOIlecca, BBISIBICHUIO 3aBUCUMOCTENH MEXTYy O0BEK-
TaMH, SIBIICHUSMH, TIPOIIECCAMH; CAMOCTOSITENHHO (DOPMYIUPOBATH OOOOIIEHHS U BBIBOJBI TI0 PE3YJIb-
TaTaM MpOBEAEHHOTO HAOIIOIEHUS, UCCIIeIOBAHUS, OIEHUBAThH JOCTOBEPHOCTD MONYUYEHHBIX pe3yibTa-
TOB, BBIBOJIOB U OOOOIIIEHHI; TPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIIECCa, a TAKKE BBIIBUTATh
MPEANONI0KEHHS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSAX.

Pa6ota ¢ undopmanmeii:

BBISBJIATH AepUIUTHI HHPOpPMAIINH, TaHHBIX, HEOOXOIUMBIX IS OTBETA HA BOMIPOC U JJIS PEIICHUs 3a-
Ja4¥; BRIOMPaTh MHPOPMAITUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBAThH, CHCTEMATH3UPOBATh
Y UHTEPIIPETUPOBATh HH(DOPMAILIMIO PA3TUYHBIX BUIOB B (POPM MpPECTABICHUS;

CTPYKTYPUPOBaTh HHPOPMAIIHIO, TIPEACTABIATH €€ B Pa3IUYHBIX (opMax, WIUTFOCTPUPOBATH Tpadu-
YEeCKH; OIEHUBATh HAJEKHOCTh MH(MOPMAILIUU 10 CAMOCTOSATENHHO CPOPMYITUPOBAHHBIM KPUTEPUSIM,
chOpMyTUPOBAaHHBIM CAMOCTOSITEIHHO.

KoMMyHHKaTHBHBIC YHUBEpPCATbHBIC yUeOHbBIE TCHCTBUS:

BOCIIPUHUMATD U (HOPMYITUPOBATH CYXKIEHHUS B COOTBETCTBUHU C YCIOBUSAMH W ILEISMU OOIICHMUS,
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SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, AaBaTh MOsIC-
HEHUS TI0 X0y PelIeHus 3a7a4i, KOMMEHTHPOBATh MMOJTYYCHHBIN pe3yibTar;

B Xo7ie 00CY>KIeHHs 3a/1aBaTh BOIPOCHI M0 CYIIECTBY 00CYKIAEMOM TeMbl, IPOOIEMBbI, PeIIaeMoit
3aJla4d, BHICKA3bIBATh HJICH, HAIICJICHHBIC HA MTOMCK PEIICHUS, COMTOCTABIISATH CBOU CYKICHHUS C CYXKJIE-
HUSMU JIPYTHX YYaCTHUKOB JMAoOra, OOHapy>KHMBaTh paziM4Me U CXOJCTBO MO3ULIUN, B KOPPEKTHOU
dbopMe hopMyTHpPOBATH Pa3HOTIIACHS, CBOM BO3PAXKECHHUS; IPEICTABISATH PE3YJIbTAThI PEIICHUS 3a/1a4H,
SKCIIEPUMEHTA, MCCIEA0BAaHUS, IPOEKTa, CAMOCTOSATEIBHO BbIOUPaTh (POpPMAT BHICTYIUICHUS C YYETOM
3aJ1a4 MPE3EHTAIMM U OCOOEHHOCTEN ayAUTOPUH

PerynsatuBHble yHUBEpCaIbHbIC Yy4EOHbIE IEHCTBUS

Camoopranuszanus:

COCTaBIIAITh IJIAaH, aJITOPUTM PEIICHUs 3aJa4ul, BEIOUPATh CIIOCOO pEelIeHUs ¢ YYETOM UMEIOIINXCS
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh U KOPPEKTHPOBATh BAPUAHTHI PEIICHUN C
y4€TOM HOBOI HH(POpPMAIIHH.

CaMOKOHTPOJIb, SMOITMOHATFHBIA HHTEJUICKT: BJIa/IETh HABBIKAMU IMO3HABATEIHHOU pedIeKCHU KaK
OCO3HAHHUS COBEPIIAEMBIX JEHCTBUII U MBICTUTENBHBIX MPOLIECCOB, UX PE3YNbTAaTOB, BIAJIETh CIIOCO-
06aMu caMOINIPOBEPKH, CAMOKOHTPOJIS IPOLIecca M pe3yibTaTa peleHHsl MaTeMaTHYeCKOH 3a/1auu; pej-
BUJIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPHU PEIICHUU 33]]a4, BHOCUTh KOPPEKTUBHI B Jef-
TEIHHOCTh HAa OCHOBE HOBBIX OOCTOSATEIHCTB, TAHHBIX, HAWJICHHBIX OIIMOOK, BHISIBIICHHBIX TPYTHOCTEH;
OLICHUBATh COOTBETCTBHE PE3YNbTaTa LIETH U YCIOBUSAM, OOBSICHATH MPUYUHBI JOCTUKEHUS WM HEJI0-
CTHDKEHUS PE3yIbTaTOB JCATCILHOCTH, HAXOAUTh OMIMOKY, TaBaTh OIICHKY TPHOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEIbHOCTD:

MMOHMMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBUIYAIBHON paOOTHI MPU PEIICHUU
y4eOHBIX 3a/1a4, IPUHUMATH I€JIb COBMECTHOM e TENIbHOCTH, TUIAHUPOBATh OPraHU3AII0 COBMECTHOU
paboThI, pacrpenesaTh BUABI padoT, JOrOBAPUBATHCS, 00CYKIATh MPOIIECC B PE3YIbTAT padoThI, 0600-
1aTh MHEHUS HECKOJIbKHX JIFO/ICH;

y4acTBOBATh B IPYMIOBBIX (hopmMax paboThl (00CykaeHHUSI, 0OMEH MHEHHUN, «MO3TOBBIC IITYPMbBI» U
WHBIE), BHIMOIHITH CBOIO YacTh pabOTHI M KOOPAWHUPOBATH CBOM ACMCTBUS C IPYTMMH YICHAMU KO-
MaH/Ibl, OIIEHUBATh KAYECTBO CBOCTO BKJIAJa B OOMIUH MPOAYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKaMHU B3aUMOJCHCTBHUS.

INPEAMETHBIE PE3YJIbTATBI

K koniy o6yuenus B 10 kitacce 00yyaromuiicsi OXY4UT CIAEAYIOIINE IPEIMETHbIE PEe3YIbTaThl:

- OIIEpUPOBATh MOHATUAMU: TOUKA, IPsMas, INIOCKOCTb;

- IPUMEHATh AKCUOMBI CTEPEOMETPHUHU U CIIEJCTBUS U3 HUX IIPH PELIEHUH F€OMETPUUECKUX 3aay;

- OIIEpPUPOBATh MOHATHAMMU: MAPAIIIEIBHOCT U MEPIEHAUKYISPHOCTD MPSAMBIX U IUIOCKOCTEH;

- KJITacCU(hUIMPOBaTh B3aMMHOE PACIIONIOKEHHE MPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

- OTIEpUPOBATH MOHATUSMU: IBYTPAHHBIN yroJjl, PaHu IBYTPAaHHOTO yriia, pedpo ABYIPaHHOTO yria, JH-
HENHBIN yroJl ABYTPaHHOTO YyIJIa, TpajycHas Mepa JBYTPaHHOIO yIJa;

- OTIEPUPOBATH MOHATUSAMHU: MHOTOT'PaHHUK, BBIITYKJIBII U HEBBIMYKJIbII MHOTOTPAaHHUK, 3JIEMEHTHI MHO-
rorpaHHMKa, IPaBUIIbHBIH MHOTOI'PaHHHUK;

- pacro3HaBaTh OCHOBHBIE BUJIbl MHOTOTPAHHUKOB (MMMpaMuUAa, MPU3Ma, IPSIMOYTOJIbHBINA Napaienent-
nem, kyo);

- KJIacCU(PUIIMPOBATh MHOTOTPAaHHUKY, BbIOWpasi OCHOBAaHUS JUIsl KJIAaCCU(UKALNHU (BBITYKIIbIE U HEBBI-
ITyKJIbIE MHOTOI'PAHHUKH, IPABUJIbHBIE MHOTOTPAHHUKH, IPSIMBIE U HAKJIOHHBIE TPU3MBI, TapaJuIeIIeH-
nezml);

- OIIEpPUPOBAThH MOHATHAMM: CEKYIIas INIOCKOCTb, CEYEHNE MHOTOTPAHHUKOB;

- 00BSCHATH MPUHIIMIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3Ys METO/ CJIEIOB;

- CTPOUTH CEYEHHUsI MHOTOTPAHHUKOB METOJIOM CJIE/IOB, BBIIOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKU U3
PUCYHKOB IIPOCTHIX O0BEMHBIX (QUTYp: BUJ CBEPXY, COOKY,

CHM3Y;



- pemaTh 3aJa4y Ha HaXO0XKJIEHUE N'€OMETPUUECKHUX BEIHUMH M0 00pa3iaM WK alroputMam, MpuMeHss
U3BECTHBIE AHAIUTUYECKUE METO/IBI IPU PEIIEHNUN CTaHJAPTHBIX MaTEMaTHYECKHUX 3a/1ay Ha BBIYUCIIE-
HUE PAaCCTOSTHUN MEXY JBYMs TOUKaMH, OT TOYKH JI0 MPSIMOM, OT TOYKHU JO IJIOCKOCTH, MEXY CKpe-
LIUBAIOIIMMHUCS NIPAMBIMY;

- pelaTth 3aJa4y Ha HaX0XKJIEHUE Te€OMETPUYECKUX BETTMYMH M0 00pasliaM WM adropuTMaM, IpuMeHss
M3BECTHBIC AaHAJTMTUYECKUE METO/BI IIPU PEIICHUH CTAHAAPTHBIX MAaTEMAaTUYECKUX 3a/1a4 HA BBIYMCIIC-
HUE YIJIOB MEX/1Y CKPEIIUBAOIIUMUCS NPSIMBIMH, MEK1Y IPSAMOM U INIOCKOCTBIO, MEXTY IIJIOCKOCTSIMHU,
JBYTPaHHbIX YIJIOB;

- BBIYUCIIATH 0OBEMBI U IUIOIIAIN OBEPXHOCTEl MHOTOIPAHHUKOB (IIpH3Ma, MUpaMUAa) ¢ IpUMEHe-
HUEM (OpMYJ, BBIYUCIATH COOTHOUICHUS MEXAY IUIOMIASIMH HOBEPXHOCTEH, 00bEMaMH MOTOOHBIX
MHOT'OTPaHHUKOB; OIIEPUPOBATH MOHATUSMU: CAMMETPHS B IPOCTPAHCTBE, LEHTP, OChb U IJIOCKOCTh CUM-
METPHUH, LEHTP, OCh U TUIOCKOCTh CHMMETPUU (PUTYPHI;

- U3BJIEKATh, MPEe0OPa30BBIBATh U HHTEPIPETUPOBATH HHPOPMAIUIO O IPOCTPAHCTBEHHBIX T€OMETPUYE-
CKuX (pUrypax, NpeJCTaBICHHYIO Ha YePTEKaxX U PUCYHKAX;

- IPUMEHSATH TeoMeTpruyecKue (HakThl JJIsl PEeIICHUs] CTEPEOMETPUUYECKUX 3a/1a4, MPEANOoaraolux He-
CKOJIbKO IIIar0B PEIICHHs, €CIIN YCIOBUS IPUMEHEHUS 33/1aHbI B SIBHOU (hopMme;

- MPUMEHSATH MPOCTEHIINE TPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHOKOMMYHUKAIIMOHHBIE CUCTEMBI IIPU
pEeLICHUH CTEPEOMETPUYECKUX 3a/1aY;

- IPUBOAMTH PUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEHN B PUPOJIE U )KU3HU, PACIIO3HABATH IIPOSIB-
JIEHUE 3aKOHOB I'€OMETPUM B UCKYCCTBE;

- MPUMEHATH MOJYYEHHbIC 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATh pEajbHbIE CUTYallMH U MPUMEHSATH
W3Y4YEHHbIE MOHATHS B IPOLIECCE MOMCKA PEIICHUsS MaTeMaTU4YecKu cHOopMyIMpPOBAHHOW MPOOIEMBI,
MOJEJIMPOBATh peajbHbIE€ CUTYallMM Ha S3bIKE I€OMETPUHU, UCCIEI0BATh MOCTPOCHHBIE MOJEIU C UC-
10JIb30BAHUEM I'€OMETPUUECKUX IMOHATUHN U TEOPEM, alllapara anreOpbl, peliaTh NPakTUYECKUE 3a/1a4H,
CBSA3aHHBIE C HAXO0K/IEHHUEM I'€OMETPUUECKUX BEJIMYKH.



Paznea |11. KanengapHo-temaTuyeckoe NJiaHUPOBaHHE

No Kon Hara Jlata
~ | Ha3Banue pa3nena, | -BO Bup xon- | OcHOBHBIE BU/IBI y4EOHOM JesITEIb- o
YpOK DneMeHThl cofiepkanus | Tum ypoka o
TeMBbI, 0JI0Ka ya- TPOJIs HOCTHU I1aH
a dakry
COB y
Beenenne (3 u)
OCHOBHBIC TTOHSTHS
CTEpEOMETPUU: TOUKA,
npsiMasi, MI0CKOCTb,
npocrtpancTso. [Ipa-
poCTp P [lepeuucisaTh OCHOBHBIC (QUTYpPHI B
BUJIa U300paKEeHUs Ha
IpoCcTpaHcTBe  (TOYKa,  MpsAMasd,
[Ipenmer ctepeo- pPHUCYHKaX: N300paxe-
MOTDIHIH U5 LUIOCKOCTel. 114 IJIOCKOCTH), (HOpPMYyIUpOBaTh TpHU
1. PHH. 1 ’ YOHM @O, MO | akcroMbl 00 UX B3aHMHOM pac- 05.09 | 05.09
AKCHOMBI paJlJIeNIbHBIX MPSIMBIX
MOJIOKEHUN ¥ WJUTFOCTPUPOBATH 3TH
CTEPEOMETPHH. (OTpe3KOB), CepeIuHBI
aKCHOMBI TIPUMEpaMH U3 OKpYXKaro-
otpeska. [lonsTus: me- .
el 00CTaHOBKH.
peceKkaronecs mioc-
KOCTH, IT€PECEeKaIOIIH-
ecsi psiMas ¥ TUI0C-
KOCTb.
Hexkoropsie cien- dopMyITHpPOBaATH U TOKA3hIBATh TEO-
2. P A 1 | Ilonsarue 006 akcuoma- | YOHM @O0, 1O PMYJHP A N 05.09 | 05.09
CTBUS U3 aKCHOM peMy O TUIOCKOCTH, TPOXOISIICH de-
TUYECKOM ITOCTPOCHHH &3 TIDAMYIO H HE JISKAMIYIO Ha Heli
Hexkotopsie cien CTCPCOMCTPHH: axcH- EO‘IK , u TyeI((; eMy o0 nnocx}(l)fm npo
3 p 1 | omsl crepeomerpun | Y3UM M Y, 1 TCOpeMy PO 1 19 09 | 12.09
CTBUS U3 aKCHOM XOJIAIICH depe3 JIBe MepeceKaronu-
CJIEJICTBUS U3 HUX.
ecsl IpsIMbIe
IMapaieTbHOCTh NPSIMBIX U MJI0CKOCTE. (17 )
[TapannensHOCTh MPSMBIX, MPSMOU U MIIOCKOCTH
Hapanenprere [TapannenbHOCTD Mpst DopMyJIUPOBATH OMPEICIICHUE
4. | npsmbre B 1 P 1P| yoHM ®0, 10 PMYJIHP P 12.09 | 12.09
MBIX U TJIOCKOCTEH B napajuIeNbHbIX IPSIMBIX B
TIPOCTPAHCTBE




[TapannenpsHOCTH

IIPOCTPAHCTBE: Mapall-

MpOoCTpaHcTBe, (hopMynupoBaTh U

S. o 1 YOHM @0, 1O 19.09 | 19.09
TPEX MPSAMBIX JieJIbHbIE IPSIMBIE B JIOKa3bIBaTh TEOPEMBI O
[TapannenbHOCTb IIPOCTPAHCTBE; Napaj- napajieNIbHBIX MPSMBIX;
6. psSIMOK 1 1 | 1enpHOCTH TPEX Ipsi- YOHM M/ 00BSACHATH, KAKHE BO3ZMOXKHBI 19.09 | 19.09
IJIOCKOCTH MBIX; apAJUIEIBbHOCTD Cllyual B3aUMHOTO PACIOJIO0KECHUS
HPSAMOM U TIIOCKOCTH. HPSMOM U IUIOCKOCTH B
IPOCTPAHCTBE, U IPUBOAUTH
WUIIOCTPUPYIOIIKUE  IPUMEPHl U3
OKpY’Karomie o0CTaHOBKH; (Gopmy-
JMPOBATh OIpe/ieIeHue
napaJuleIbHbIX IIPAMON U
Hapaemsrocts IUIOCKOCTH, (pOpMYyITUpPOBATH U
7. | npsmoii u 1 V3UM 0, 110 > QOPMYTHD 26.09 | 24.09
JIOKa3bIBaTh YTBEPKJICHUS O
IJIOCKOCTH .
napajuieIbHOCTH TPSMON U
IJIOCKOCTH (CBOWCTBA M MPHU3HAK);
peliaTth 3a7a4d Ha BBIUUCIIEHUE U
JI0Ka3aTeNbCTBO, CBS3AHHBIE CO
B3aMMHBIM PACIOJI0KEHUEM
IIPSIMBIX U IIJIOCKOCTEM.
B3anMHoOe pacroioykeHre NPSMbIX B IPOCTPAHCTBE. YTOJI MEKIY ABYMS IPSMBIMHU.
CKpeIHBaoIInecs TJIBI BSICHITh, KaKu€ BO3MOXKHBI CIy-
8. PeILUBAIONL 1 | Yrmic VOHM ®0, O | OOBACHATH, KaKuE BOSMOKHBL CIIY- | 55 09 | 94 0g
HPAMBIE. COHAaNpaBJIICHHBIMHA Yau B3aMMHOT'O PacHOJI0KEHHUS IBYX
Yribi ¢ CTOPOHAMU; YIoI NpAMBIX B IIPOCTPAHCTBE, U MPHUBO-
9. COHAIPABIICHHBIMH 1 MESK/Ty IPAMBIMH B YOHM @O, O | ryry WITIOCTPUPYIOLIHE TIPUMEPHL; 03.10 | 01.10
¢TOpOHaMH IPOCTPaHCTBE. (bopMyIHMpOBaTh OIpeIeeHne
Yroa mexny
CKPEIUBAIOIINXCS TPSIMBIX,
MIpAMBIMHA
(bopMynHUpoBaTh U JOKa3bIBATh
10. 1 KY MI[ TCOPEMY, BBIPAKAIOIIYIO IIPHU3HAK 03.10 01.10

CKPEIMBAIOIINXCS MIPAMBIX, U
TEOPEMY O IUIOCKOCTH, MTPOXOISIICH
4yepe3 OJIHY M3 CKPEUIMBAKOIIUXCS
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IpPSAMBIX W NapaJUICIbBHOW ApYrou
IpAMOIf; 0OBSACHATH, KaKHE /Ba JIyda
Ha3bIBAIOTCS  COHAIPABICHHBIMH,
(bopMynHUpoBaTh U JOKa3bIBATh
TeopeMmy 00 yriax ¢
COHAIpPaBJICHHBIMU CTOpPOHAaMH;
OOBSICHATH, YTO HA3BIBACTCA YTIIOM
MEX]y IepeceKaroIMUCs
NPSMBIMU U YTIIOM MEXITY
CKPELMBAIOIIUMUCS MPSIMBIMH;
pelaTh 3a/1a41 Ha BHIYHCIICHUE

U JI0Ka3aTeJIbCTBO, CBSI3aHHBIE CO
B3aMMHBIM PACIIOJIOKEHUEM JIBYX

AKCHOMBI IPSIMBIX M YTJIOM MEXAY HUMU
KonTposbHas paboTa CTEPEOMETPUH. KoHTposmpoBaTe 1 OLIEHUBATH CBOIO
11, | Mel [TapannenbHOCTH K3y KP paboTy, CTaBUTH LIENTU HA 10.10
NPSMBIX M IIOCKOCTEH CIICAYIONIMIA ATAI 00yYCHHS
[TapaniensHOCTh MIOCKOCTEN.
1o | Mapannensubie mioc- VOHM ®O0, 11O dopmynupoBaTh omnpezenenye 10.10
KOCTH. [TapamiensHOCTh MI0C- nmapajje/lbHbIX IIJIOCKOCTEH,
CBolicTBa KOCTEl: mapajjie/ibHbIe (bopMyTUpOBaTh U TI0KA3bIBATh
ITapamnenbHbIx TUTOCKOCTH; CBOMCTBA YTBEPXKACHHS O IPU3HAKE U
13. TIocKocTen napajenbHeIX miocko- | YOHM ®O, MO | cpolicTBax mapaienbHbIX 17.10
cTei IUIOCKOCTEH, NCII0Ib30BATh 3TH
YTBEP)KJISHHSI ITPH PEIICHUH 33]1a4.
Terpasap u nmapamienenumnesn
14. | Terpasip 3HakoMcTBO ¢ Mioro- |- OHM @0, M0 OObscHATD, Kakas (urypa Ha3blBa- 17.10
15. | Mapamnenenunen TpaHHUKAMH, YOHM PO, MO | ¢rcq TETPad’IPOM W Kakas Imapajuie- 24.10
16. 3anadm Ha floctpoe- U300paxeHue YOHM M JIEIUIIEAOM, ITOKa3bIBaTh Ha 4depre- | 24.10
g:;aile;f;ﬂnﬂompoe- MHOTOT'PaHHHKOB Ha ’Kax ¥ MOJICIISIX UX AJIEMEHTHI, H300-
17. pUCYHKaX, Ha Y31UM M pakaTh 3TH (UTypHI HA PUCYHKaX, 07.11

HUE CEeYECHUN
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3agaun Ha IMOCTpOC-

MPOSKIIMOHHBIX WJUTIOCTPUPOBATH WX TOMOIIb
18. o POCKIIHO YII3Y 1P JULIOCTPHPOBATDL € OMOLIBIO | 97 11
HHE CEYCHUU qeprexax. pa3in4HbIE Cilydad B3aUMHOTO
Pemenne 3ana4 IIpocreiimne PaCIIOJIOKEHUS PSMBIX U
MIPOCTPAHCTBEHHBIE IJIOCKOCTEH B MPOCTPAHCTBE;
(GUTypHI Ha MIOCKOCTHU: dbopMynmupoBaTh H  JIOKa3bIBaTh
TeTpas’p, KyoO, YTBEPKACHUSI O CBOMCTBAX
19. napasuIe/IenuIes; VIIZY CP napajenenunena; oobsacHaTh, uyro | 14.11
MOCTPOCHUE CEUCHUN HA3bIBACTCSl CEUEHUEM TeTpadipa
(mapannenenurena), pemiarh 3a1a4u
Ha TOCTPOEHUE CEYCHHM TeTpaspa
U napajuiesienuIe/ia Ha YepTexe
Kourposnsnas pabora [TapamiensHOCTh IJI0C- KouTponupoBaTh 1 O1leHUBaTh CBOIO
20. |Ne2 xocreit. TeTpasap u K3y KP paboTy, CTABUTH 1IEJH Ha 14.11
napajuieNenunes CIEYIOIUN dTan 00ydeHHs
IepneHMKyYJISIPHOCTH NPSIMBIX M IUI0cKocTei (19 u)
[leprieH IUKYIIPHOCTD MPSIMON U TUNIOCKOCTH
[TepnienaukynsipHbIe @opMyJIUPOBATH OMPEACICHUE
21. | npsiMbie B YOHM @0, 1O 21.11
MEPIEeHIUKYISIPHBIX MPSMBIX B MPO-
IIPOCTPAHCTBE IleprieHAMKYAAPHOCTH CTpaHCTBE; (DOPMYIHPOBATH U /IOKA
HapannenbHbre IPAMOH U TIOCKOCTH: P > POPMYITHD
IDSMBIC 3BIBATh JIEMMY O TIE€PIICHIUKYISIPHO-
22. P : TEPHCH/IHKYIHPHDIC YOHM ©O, MO | ¢ri JBYX TapaUIeITbHBIX MPSIMBIX 21.11
cmoexoern MPAMPIC B IPOCTPat- K TpeTbel MpsiMoii; (opMyIHpoOBaTh
K TJIOCKOCTH CTBE, MpSIMbIE MApas- P p » POPMYJIHD
ITpusHak nepneHan- omnpeneIeHue NpsAIMou, NepHueHINKY-
. JIeNbHbIE U MIePIeH U~ o
23. | KyJISIpHOCTH MPAMOI YOHM @0, MO | napHO# K TUIOCKOCTH, M MpUBOAWTH | 28.11
KYJISIPHBIE K TIJIOCKO-
U INIOCKOCTHU HJUTIOCTPHUPYIOIINC ITPUMEPHI
I CTH, IPU3HAK MEPICH- .
pH3HAK NEePICH/IN- . U3 OKpyXkaroriei o6ctaHoBKH; (op-
KVISDHOCTH JTUKYIIIPHOCTH TIPSIMOM
24 ymip V3UM M MyJIHpPOBAaTh U JI0Ka3bIBaTh TEOPEMBI | 28 11
: N b .
NPAMOiA 1 U TUIOCKOCTH, TeOpemMa
N (mpsiMmyro u 00paTHYI0) O CBSI3U
IUIOCKOCTH 0 MPSMOM MTEePIICHINKY-
= . MEXy TapaIeIbHOCTHIO IPSIMBIX
Teopema o npsMOii, JIIPHOU TIITOCKOCTH. A "X [OEPHEHAUKYIAPHOCTBID K
25. | meprneHIuKyJIspHOU YOHM @0, 1O p yAp 05.12

K IINIOCKOCTHU

IJIOCKOCTH, TEOPEMY, BBIPAXKAIOIIYIO

12




MPU3HAK NEPICHAUKYISIPHOCTH MPSi-
MO U IJIOCKOCTH, U TEOPEMY O CY-
IIECTBOBAHUU U €JIMHCTBEHHOCTU
NpsAMOM, MPOXOJAIICH 4Yepe3 MaH-
HYIO TOYKY M MEPIEHAUKYISIPHON K
JTAHHOM TUIOCKOCTH; peliaTh

3a/layd Ha BBIYUCIICHUE U JIOKa3a-
TEIbCTBO, CBSI3aHHBIE C MEPIICHIH-
KYJISIPHOCTBIO IPSIMOM U IJIOCKOCTH.

HepHeHI{I/IKy.]'ISIp U HAKJIOHHBIEC. YTONI

MCKOAY HpﬂMOfI H IIIIOCKOCTBIO

Paccrosinue ot ToUkH

26.
JI0 TUTOCKOCTH
27 Paccrosinue oT TOUKH
' J10 TUIOCKOCTH
8. Teopema o Tpéx nep-
NEHIUKYISIpax
29 Teopema o Tpéx nep-
' NEHUKYJISIpax
30 Yroa Mexay npsiMon
' W TJIOCKOCTBIO
31 Yron Mexay npsamMon
' U TUIOCKOCTBIO
Pemenue 3anau
32.

[lepnienqukynsp u

HaKJIOHHBIE: PacCTOsI-
HUE OT TOYKHU 0 IUIOC-
KOCTH, PAaCCTOSTHHE OT
IPSIMOM 10 TJIOCKOCTH.
VYron Mexay npsaMon u

IIJIOCKOCTBIO.

YOHM ®0, 1O
V3UM ®0, 1O
YOHM ®0, 1O
V3UM ®0, 1O
YOHM ®0, 1O
V3UM M/

VII3Y CP

OOBSCHSTD, UTO TAaKOE MEPIICHINKY-
JSp U HAKJIOHHAS K IUIOCKOCTH, YTO
Ha3bIBAECTCS IPOCKIMEN HAKIIOHHOM;
YTO Ha3bIBAETCS PACCTOSHUEM: OT
TOYKH JO INIOCKOCTH, MEXKY
IapajuIeIbHBIMU IJIOCKOCTSIMH,
MEXy IapajuleJbHBIMU IPSIMON H
IUIOCKOCTBIO, MEXIY CKpEIINBAIO-
HIUMUCS TPSIMBIMU; (GOPMYIUPOBATH
U JIOKa3bIBaTh TEOPEMY O TPEX IEp-
NeHAMKYJISIpaxX U NPUMEHATh €€ Mpu
pelLIeHUHN 3a/1a4; 0OBACHATH, YTO Ta-
KO€ OPTOTrOHAJIbHAS MPOEKLIUS TOUKH
(urypsl) Ha MIOCKOCTh, U JOKA3bI-
BaTh, YTO IPOEKIMEH IpsAMON Ha
IIJIOCKOCTbh, HEMEPIEHAUKYJIAPHYIO K
OTOM MNPSIMOW, SABISIETCS NpsIMast;
OOBSICHATh, YTO HA3bIBACTCSA YIJIOM
MEXIY NPAMOU U INIOCKOCTBIO U Ka-
KHMM CBOWCTBOM OH 001a1aeT; 00b-

05.12

12.12

12.12

19.12

19.12

26.12

26.12
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SCHATh, YTO TaKOe IICHTpaJIbHAS
MPOEKITNS TOYKH ((UTYpHI) HA TIIOC-
KOCTh

JByrpanubiii yroi. [lepneHauKynsipHOCTh TIJIOCKOCTEH

33. JByrpaHHbIil yroa
[IpusHak nepneHau-

34. | KyJISApHOCTH JABYX
IJIOCKOCTEN
[IpusHak nepneHau-

35. | KyJlsApHOCTH JABYX
IJIOCKOCTEN

36. [IpsiMmoyronbHbI Na-
panenenunen

37 IIpssMoyroJibHBIN na-
pajuienenumnes
Pewenue 3anau

38.

YOHM D0, O
YOHM @0, O
Y3UM M
YOHM @0, N0

VYTIIBl B IPOCTPAHCTBE:

YTOJI MEXIY IPSIMOU U V3UM M

IUIOCKOCTBIO; ABYIPaH-

HBIN YroJl, IMHEUHBIN

yroJI JBYTPaHHOIO

yria.

[Tapamnenenunen, nps-

MOYTOJIBHBIN ITapaJuie-

JIENUIIE] ¥ €T0 CBOH-

CTBA.
VII3Y CP

OOBsCHATD, Kakas (uUrypa Has3bIBa-
€TCsl IBYTPaHHBIM YIJIOM U KaK OH
u3MepsieTcs; J10Ka3biBaTh, YTO BCE
JTUHEHHBIC YTIIBI JBYTPAHHOTO yIJia
paBHBI IPYT JIPYTY; OOBSICHSITH, YTO
TaKO€ yroJl MeXKIy IepeceKaro-
HIUMHCS TUIOCKOCTSIMH M B KaKHX
npeienax oH u3MeHsercs; hopmyu-
poBatTh omnpeaeneHus. B3auMHO mep-
MEHAUKYISPHBIX MJIOCKOCTEH,
(bopMyIMpOBaTh U JIOKA3bIBATH TE€O-
peMy O MpHU3HaKe MepIeHINKYIsp-
HOCTH JIBYX TUIOCKOCTEH; OOBSICHSITH,
KaKoii mapaJsuiesyienurne]] Ha3bIBaeTCs
MPSIMOYTOJIBHBIM, (DOPMYITHPOBATH U
JTIOKa3bIBaTh YTBEPKICHHS O €r0
CBOICTBAax; pellarh 3aJa4dl Ha BbI-
YHCIIEHUE U J0Ka3aTeNbCTBO C HC-
MOJIb30BAHUEM TEOPEM O TICPITICH M-
KYJISPHOCTH TPSIMBIX M ILIOCKO-
CTEiA, a TaKKe 3a/1a41 Ha IOCTPOCHHE
CEYEHU MPSAMOYTOIBHOTO TMapasie-
JIeTIATIEIa Ha YepTexXe.
Hcnonb30BaTh KOMITBIOTEPHBIE TPO-
rpaMMbl TIPH HM3YYEHUU BOIPOCOB,

09.01

09.01

16.01

16.01

23.01

23.01
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CBS3aHHBIX CO B3aMMHBIM pacIOJo-
KEHHEM HpPSAMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE

KonTtposbHast paboTa KontpommpoBate ©  OLIEHHBATH
39. | Ne3 Hepreruicyzsp HOCTb | sy KP CBOIO paloTy, CTaBUTH LIEJIN HA 30.01
OPSAMBIX U IIJIOCKOCTEH v
CIIYIOLIHIA dTal 00ydeHus
Mmuororpannuku (14 q)
[Tonsitue MHororpannuka. [Ipusma.
40. Honsite MHOTOIrpaH- VOHM 0, 1O OOBsACHATD, Kakas (Urypa HasbIBa- 30.01
HUKa eTCsl MHOTOTPAaHHUKOM U KaK Ha3bl-
41. | Ilpusma [onsTue muororpan- | YOHM @O, MO | parores ero sementsl, kakoi muo- | 06.02
42. | Ipusma HUKa, OCHOBHBIE dne- | Y 3UM MA rorpaHHUK HasbiBaeTcs sbIMyKibiM, | 06.02
Pemenne 3anau MEHTBI MHOTOTPaHHUKA, NPUBOJUTH IPUMEPHI MHOTOTPaH-
BBIITYKJIbIC U HEBBIITYK- HUKOB; OOBSCHATh, KAaKOWM MHOTO-
JIble MHOTOTPaHHUKH; I'PaHHUK HA3bIBACTCS MPU3MOM U KaK
pa3BEPTKAa MHOTOTPaH- Ha3bIBAIOTCSL €€ DIIEMEHTHI, Kakas
Huka. [Ipmma: n- npu3Ma  Ha3blBaeTCs  MPSIMOIA,
yroJbHas MPU3Ma; HAKJIOHHOHW, MpaBHIBHOM, H300pa-
13 TpaHu ¥ OCHOBAHUS VII3Y CP KaTh NPU3MBI HA PUCYHKE; 0OBsC- 13.02
NPU3MBL; IpSIMast U HSITh, YTO HA3bIBACTCS ILUIOMIAJIBIO
HaKJIOHHAs TPU3MBI; nonHOW  (OOKOBOI) MOBEPXHOCTH
OOKOBas U MOJHAs IM0- NPU3MBI U JIOKa3bIBaTh TEOPEMY O
BEPXHOCTH MPU3MBI. wiomaan OOKOBOM MOBEPXHOCTH
OJeMEeHTHI IPU3MBI. NPSIMOI TIPU3MBI; peliaTh 3a1a4l Ha
BBIUUCIIEHHUE U J0KA3aTEeIbCTBO, CBSI-
3aHHBIE C IPU3MOM.
ITupamupa
44. | Mupamuna . YOHM @0, MO OOBACHATh, KaKOM MHOTOIpaHHHUK 13.02
45, Tpasunbras mupa- [upamupa; n-yroyeHas YOHM @O, MO | Ha3bIBaeTCs MUPAMHUAOH U Kak Ha3bl- | 20.02
Muja nUpamMuia, TpaHu v Oc- «
VceuéHHast mupa- HOBaHHE THPAMU/IbI; BAIOTEA €€ STCMEHTRL, 10 HashIBa-
46. ’ YOHM @O, MO | ercs momagpio monHoit (6okooit) | 20.02

MHIa
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Pemenue 3agau

OOKOBas U NOJIHAs MO-
BEPXHOCTb MUPAMHU/IbL;
IIpaBUJIbHAS U YCEUEH-
Has nupamuja. die-
MEHTBI U TUPAMUJIBI

MOBEPXHOCTU TMHPAMUIBI; OOBsIC-
HATh, Kakas MUpaMuaa Ha3bIBaeTCA
MpaBWIbHOM, JOKa3bIBaThb YTBEP-
KICHHUE O CBOMCTBAX €€ OOKOBBIX PE-
Oep 1 OOKOBBIX TpaHEH U TEOPEMY

0 IUIONIIau OOKOBOM IMOBEPXHOCTH
MPABWJIBHON MUPAMUIBI; OOBSICHSITH,
Kakol MHOTOTPAaHHUK Ha3bIBAETCA

47. iy CP yCeu€HHOM mUpaMHUIoN 1 Kak Ha3bl- | 27.02

BAIOTCSl €€ 3JIEMEHTBI, JI0Ka3bIBaTh
TeopeMy O IUIomaau OOKOBOW IIO-
BEPXHOCTH IMPAaBUIbHON yCEUYEHHOU
NUpaMUJIbl; pelIaTh 3aJa4d Ha BbI-
YHUCICHUE M J0Ka3aTesIbCTBO, CBs-
3aHHBIE C IMpPaMMJIaMU, a TAK¥Ke

3aJ]auu Ha OCTPOCHHUE CEeUCHHM

IIMPaMUJI Ha YepTekKe

[IpaBusIbHBIE MHOTOTPAHHUKHU

48, CummeTpus B Ipo- TTpaBuITbHbIe MHOTO- VOHM 0, 11O OOBsACHATb, KakKhe TOYKH Ha3bIBa- 2702
CTPaHCTBC . IOTCS  CHMMCTPUYHBIMM  OTHOCH-

49 Houstie npasuis- ;paHHHKH' TOHATHC YVOHM ®O. O | TETBHO TOUKH (IPSIMOH, IIIOCKOCTH), | 06.03
HOTO MHOTOTpaHHHMKA paBHHBH_OFO MHOTO- ’ 4TO TaKoe HEHTP (OCh, MIOCKOCTH)

5, | l1OHATHE IpaBHIIb- TPatiHuKa, TIPABIIbHAT | /) o M/ CHUMMETPHHU (DUTIYPbI, IPUBOJHUTE 06.03
HOT'O MHOTOI'PaHHHUKA [pu3Ma U NpaBUIbHAsA IpHMeps YD, OBIATAIONIHX 1e-
OneMeHTH CHMMET- nmupamMuja; npaBujbHas

51. | pum NpaBUIBHBIX TpeyronpHas nupamuga | YOHM @O, PO | METTaMIt CHMMCTPHH, & TAIOKE TIPH= 1 43 3
MHOTOTPAHHHKOR W IpABUITHHBI TETpa- Mepbl CI/IMMeTpI/II/I. B apXUTEKTYpe,

D IIEMOHTEL CHMMOT- 311p; Ky6. TIpencrapie- TEXHHUKE, MPUPOLE; OOBSICHATH, Ka-

52. | puu IpaBHIIBHBIX HHE 0 PABHJIbHBIX V3UM M KOW MHOTOIPaHHMK Ha3bIBAETCA ITPa- | 13.03

MHOTOTPAHHHUKOB MHOTOFPAHHHKAX: OKTa- BUJIbHBIM, J0Ka3bIBATh, YTO HE CY-
Pemenue 3agau 7P, TONEKAMIP 1 HKO- ECTBYET MMPAaBHUIIBHOTO MHOI'OrpaH-
53. VII3Y cpP HUKA, TpaHAMHU KOTOporo sBisirores | 20.03

casyzip. CummeTpus B

IIPaBUJIbHBIE N-YTOJIBHUKH MPU N >
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IPOCTPAHCTBE: CHMMET- 6; OOBACHATH, KaKUe CYIIECTBYIOT
pHSl OTHOCUTEIILHO BU/IbI TPABUJIBHBIX MHOTOTPaH-
TOYKH, MPSMOH, TIII0C- HUKOB M KaKUMH DJIEMEHTAMHU CUM-
KOCTH. DJIEMEHTHI CUM- METpUU OHH 00JIaatoT
METPHUH B MUPAMUIAX,
napasuiesienuneax,
NPaBUIBHBIX MHOTO-
IpaHHUKAX.
O0BbEéMBI MHOTOTPAHHHUKOB. (7)
54. | Ionstue 06bEMa YOHM @0, MO | AxryanusupoBath paxtsl 1 MeToabl | 20.03
OGBEM IPAMOYT OB~ IUTAHUMETPHUH, PEJICBAaHTHBIC TEME.
55. HOT'O MapalIeiaenu- YOHM ®O, O | O6wsacHaTs, Kak u3MepsoTcs 00b- | 03.04
nena €MBI TEJI, TPOBOJSI AHAJIIOTHUIO C W3-
56. O0beém npamoii YOHM ®O0, IO | MepeHueM niomanei 03.04
TTPASMBI _ MHOTOYTOJbHUKOB. POPMYIIMPOBATE
57. O0bEM HaxIOHHOH YOHM @O, IO | OCHOBHBIE CBOMCTBA 00BEMOB. 10.04
DIV W3yuaTh, BBIBOAUTH (HOPMYITBI 00B-
58. | O6béM nupamMuIbI , YOHM ®0, O | .. 10.04
[Tonsitue 06 00BEMeE. 2 éMa MpsSMOYTOJILHOTO MapaieNenu-
Pemterrie sanas O0BEM nupamMuIs, nesia, MpU3Mbl ¥ TUpaMuibl. Berauc-
HPU3MBI JSATh 00BbEM MPU3MBI U TUPAMUJIBI IO
ux ayeMeHTaM. [IpuMeHATs 00BEM
JUI pelleHHs] CTePeOMETPHUUECKUX
59. V3UM I[M 3aaa4 1 I HaXOXKIACHUA rCOMCTPH- 17.04
YeCKUX BEJWYMH. MopaenupoBarthb
peanbHBIE CUTYaIlMH Ha SI3bIKE Te0-
METpHUH, UCCIeI0BaTh MOCTPOCHHBIE
MOJIENIA C UCTIOIH30BAHUEM T'€OMET-
PHUYECKUX NOHSATHH
KonrponeHas pabora [Tpusma. Ilupamuna. KonTponnposars 1 OLIEHUBATH CBOIO
60. |MNe4d ITpaBuIIbHBIE MHOTO- K3V KP paboTy, CTaBUTH LIEJIN Ha 17.04
ITPaHHUKH. CIEYIOIUN ITan 00ydeHHs!

IloBTOpenue. (8 u)
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61.

IToBTOpEHuUeE: ceue-
HUS, PACCTOSHUA U
YTIIBI

62.

IToBTOpEHuUE: ceue-
HUS, pPACCTOSHUA U

YIIIBI

63.

IToBTOpEHUE: ceue-
HUs, PACCTOSHUS U

YTIIBI

64.

IToBTOpEHue: ceue-
HUA, paCCTOSAHHUA U
YIJIBI

65.

[ToBTOpEHue: ceue-
HUSL, PACCTOSHUS U
YIJIBI

66.

IToBTOpEHue: ceue-
HUS, pACCTOSHUA U
YTJIbI

67.

IToBTOpEHue: ceue-
HUS, pACCTOSHUA U

YIIIBI

68.

IToBTOpEHue: ceue-
HUA, paCCTOSAHUA U

YTIIBI

[TocTpoenue ceueHuii B
MHOT'OI'paHHUKE. BbI-
YHUCJICHUE PACCTOSIHUMN:
MEXy IBYMSI TOUKaMH,
OT TOYKH JI0 NIPSIMOIA,
OT TOYKH JI0 IIJIOCKO-
CTH; MEXIy CKpEIlHBa-
IOLIUMHUCS TPSIMbBIMHU.
Brruncnenue yrios:
MEXly CKpELUBAIOLIH-
MUCS TIPAMBIMH, MEXKAY
IIPSIMOM U INIOCKOCTBIO,
JIBYTPaHHbBIX YIJIOB, Y-
JIOB MEXY IIOCKO-
CTSAMU

yOC3 M
yOC3 M
yOC3 M
VII3Y TP
VII3Y TP
VII3Y TP
VII3Y TP
VII3Y TP

CtpouTh CEUeHHE MHOTOTpaHHUKA
METO/IOM CJIE/IOB.

JlaBatb onpeenieHue pacCTOSIHUS
Mexay purypamu.

Haxonute paccrosaue Mmexay
MapajuieIbHbIMU IIOCKOCTSAMH,
MEXKy IUIOCKOCTBIO M Tapajuieiib-
HOU el mpsIMO, MEXKIY
CKPEIIUBAIOIINMUCS TTPSIMBIMH.
CtpouTh JTMHENHHBINA yroJ
JIBYTPAHHOIO yIJia Ha YepTEKe MHO-
rOrpaHHUKAa U HaXOAUTh €ro BeJU-
yuHy. HaxoauTs yrisl MeX1y Tioc-
KOCTSIMM B MHOTOI'PaHHHMKaX

24.04

24.04

08.05

08.05

15.05

15.05

22.05

22.05
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IlakeT 01leHOYHBIX CPEACTB U KPUTEPUH OLIECHUBAHMA 10 MPeIMeTy

L{enu orieHMBaHUS Y4eOHBIX PE3yIbTaTOB:
1) MOTHBHPOBATH OOYYAIOIIETOCS Ha IEJICHAIIPABICHHOE O0YUYCHHE,
2) dbopMupoBaTh CaMOOLIEHKY OOydarolerocss U MoAAepKUBaTh €ro B BeIOOpE AanbHEllIeld oopa3zoBa-
TEJIbHON TPAeKTOPUHU;
3) HanPAaBIATh AEATENBHOCTh YUUTENS HA OKa3aHUE MOJACPKKU IKOJIBHUKY B €ro 00y4eHUU U UHAUBU-
JyaJIbHOM Pa3BUTHH;
4) obecneynBaTh OOPATHYIO CBS3b.

J1J1st OTIEHKH TOCTHXKEHUN 00yJaroNuXcsi MPUMEHSIETCS MATUOAIUTFHAS CHCTEMa OIICHUBAHMS.

Copepxanue 1 00beM MaTepHana, MojJexkallero mpoBepke, onpeaenserca mporpammoil. Ipu
IIPOBEPKE YCBOEHHUS MaTepHasa BbISBISIETCS MTOJTHOTA, IPOYHOCTh YCBOEHUS YYalIUMUCS TEOPUU U yMe-
HUS IPUMEHSATH €€ Ha MPAKTHUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYallHsIX.

Bun koHTpoOJIS Ha ypOKe 3aBHCHUT OT dTara o0ydeHus. B cBs3M ¢ 3TUM, HCIIONB3YETCS: MpeaBa-
PUTEBHBINA, TEKYITUH, TEMATHICCKUN, UTOTOBBIA KOHTPOJIb. OCHOBHBIMH (hOpMaMu NMPOBEPKU 3HAHUH U
YMEHUH 00y4arolXxcs 0 MaTeMaTHKe SBISIOTCS MMCbMEHHAs: KOHTPOJIbHAsE padoTa U yCTHBIN OIPOC.

[TucemeHHBIE PabOTHI MOTYT OBITh MPEANIOKEHBI B Pa3HBIX (popMax: AUKTAHTHI, TECThI, KOH-
TPOJIbHBIE PaOOThI, CAMOCTOSITENIbHBIE Pa0OTHI, Tpaduueckre paboTHI.

[Ipu olileHKe MUCHMEHHBIX M YCTHBIX OTBETOB B MEPBYIO OUEPEab YYUTHIBAIOTCS MOKa3aHHBIC
yYalIuMuCcs 3HaHUA U yMeHus. OLeHKa 3aBUCUT TaKKe OT HAJIMYMS U XapaKTepa NOrpelHOCTe!, JoIy-
[ICHHBIX YYaIIUMHUCS.

Cpenu norpeiHocTel BbIACIAIOTCS OIMOKN U HeoueThl. [lorpemHocts cuntaeTcst ommuoKoHu,
€CJIM OHA CBHJICTEJILCTBYET O TOM, YTO YUYEHHUK HE OBJIAJIC]I OCHOBHBIMU 3HAHUSIMU, YMEHUSIMHU, YKa3aH-
HBIMH B IIpOrpamme.

K HemoueTam OTHOCATCS MOTPENIHOCTH, CBUACTENHCTBYIOIINE O HEJJOCTATOYHO MOJIHOM HIIN He-
JIOCTAaTOYHO MPOYHOM YCBOECHUU OCHOBHBIX 3HAHMM U YMEHUU WU 00 OTCYTCTBUU 3HAHHM, HE CUUTAIO-
IIMXCS B IPOrpaMMe OCHOBHBIMU. HetouetaMu Tak)ke CUUTAIOTCS: TIOTPEITHOCTH, KOTOPhIE HE MIPUBEIH
K UCKQ)KEHUIO CMBbICTIA MOTYYEHHOI'O YYEHUKOM 3a/1aHUs WM CI10c00a ero BBIIIOJHEHUS; HEaKKypaTHas
3aMuch; HeOPEKHOE BHIMOJTHEHHE YepTexka.

3aaHus UIsl yCTHOTO U MMCbMEHHOI'0 0IIPOca 00Y4arOIIUXCs COCTOST U3 TEOPETUUECKUX BOIIPO-
COB M 3aJa4.

OTBeT Ha TEOPETUYECKHI1 BOIIPOC CUUTAETCS OE3YIPEUHBIM, €CIH 110 CBOEMY COJEPKAaHHUIO MOJI-
HOCTBIO COOTBETCTBYET BOIIPOCY, COAECPIKUT BCe HEOOXOTUMBIE TEOPETHYECKHE (PaKThl 1 000CHOBAHHBIE
BBIBOJIbI, @ €r0 M3JI0’KEHUE U MUCbMEHHAs 3aliCh MaTEMaTUYECKU IPAMOTHBI M OTIMYAIOTCS MOCIE0-
BaTEJIbHOCTBIO U aKKYPATHOCTHIO.

Pemenne 3agaun cunraercs 0e3ynpeyHbIM, €CIM IMPAaBUJIBHO BbIOpaH croco0 pemieHus, caMo
pelIeHre COMPOBOXK/IAETCS HEOOXOAUMBIMH O0BSICHEHUSIMHU, BEPHO BBIMIOJIHEHBI HY)KHbBIE BHIYUCICHUS
U IpeoOpazoBaHus, MOJIYYEH BEPHBIA OTBET, TOCIEA0BATEIBHO U aKKYPATHO 3alIMCAaHO PEIlIECHUE.

Kputepuu ommbok

K rpy0ObIm ommbkamM OTHOCSTCS OIIMOKH, KOTOpble 0OHAPYKMBAIOT HE3HAHKE ydaluMHucs (op-
MyJl, IPABUJI, OCHOBHBIX CBOWCTB, TEOPEM U HEYMEHUE UX MPUMEHATH, HE3HAHUE MPUEMOB pEUICHUS
3aJla4, pacCMaTpUBAaEMbIX B YUeOHUKAX, a TAK)KE€ BHIYUCIUTENIbHbIE OIIMOKH, €CJIM OHU HE SIBISIOTCS
OITMCKOM;

K HerpyObiM ommOkaMm OTHOCSTCS: MOTEepsS KOPHSI UM COXPAaHEHHE B OTBETE MOCTOPOHHETO
KOpHSI; OTOpackiBaHue 0e3 00BICHEHUI OJTHOTO U3 HUX M PAaBHO3HAYHBIE HM;

K Hegoueram OTHOCSTCS: HEpalMOHAIBLHOE PEIIEHUE, OMMCKH, HEJOCTaTOYHOCTh WM OTCYT-
CTBUE MOSICHEHUH, 000CHOBAHH B PEIICHUAX

1. O11eHKa TUCEMEHHBIX Pa00T 00YUYAOIIHUXCS 110 MATEMATHKE.

OTBeT OLIEHUBAETCSI OTMETKOM «5», €CIu:

1) paGoTa BbINOJTHEHA MTOJHOCTBIO;
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2) B IOTUUECKHUX PACCYXKJICHUSX U 000CHOBAHUHU PEIICHHS HET MPOOEIIOB U OMHOOK;

3) B pelIeHUH HET MaTeMaTHIECKUX OIMMUOOK (BO3MOKHA OJIHA HETOYHOCTh, OMTUCKA, KOTOpasi He
SBIISIETCS CIIEJICTBUEM HE3HAHUS WJIM HETIOHUMAaHUS Y4eOHOTO MaTepuana).

OtMmeTKa «4» CTaBUTCS, €CIIU:

1) paboTa BBINOIHEHA OTHOCTHIO, HO 00OCHOBAHUS I1ar0B PEIlIeHUs] HEIOCTATOUHbI (€CIIH yMe-
HUE 00OCHOBBIBATh PACCYXICHUS HE SBISUIOCH CHCIIHATLHBIM 00bEKTOM TIPOBEPKH);

2)I0MyIIeHbl OfHA OIIMOKA WIIM €CTh JIBa — TPU HEJ04ETa B BBIKJIAJKAX, PUCYHKAX, YepTexax
i rpadukax (€ciu 3TH BUJBI pabOT HE SBISUIUCH CIICUATBHBIM 00BEKTOM IMTPOBEPKH).

OTtmeTka «3» CTaBUTCS, €CIIU: AOMYIIEHO Oojiee 0HOM omMOKH WK 0ojee IByX — TpexX Heaoue-
TOB B BBIKJIQJIKaX, YePTEKax WM rpadukax, HO oOydaronuiicss 061aaaer o0s3aTeIbHBIMA YMEHUSMHU B
COOTBETCTBUH C IJIAHUPYEMBIMU pe3yJbTaTaMHU IO MPOBEPSAEMOil TeMe.

OtmeTKa «2» CTaBUTCS, €CIH: JAOMYIIEHBI CYyIIECTBEHHBIC OMIMOKH, MTOKA3aBIIHEe, YTO 00yUaro-
nuiicss He oOnanaeT 00A3aTeNIbHBIMU YMEHUSMU B COOTBETCTBUM C IUIAHHUPYEMBIMHU PE3yJIbTaTaMH IO
JTAaHHOW TeME B MOJHON Mepe.

Otmetka «1» craButcs, ecnu: paboTa Mokaszana MoJHOE OTCYTCTBHE Yy oOyuarolerocsi o0s3a-
TENBHBIX 3HAHWUU U YMEHHI 10 MPOBEPSEMON TeMe WIIM 3HAYUTEIbHASI 9aCTh PaOOTHI BBIIIOJIHEHA HE Ca-
MOCTOSITENILHO.

Y49uTens MOXKET IMOBBICHTh OTMETKY 32 OPUTHHAIBHBIN OTBET HA BOIPOC WIIH OPUTHHAIBHOE pe-
HICHHUE 3a]]a4i, KOTOPbIE CBHUJIETEIBCTBYIOT O BHICOKOM MAaTEMaTHYECKOM Pa3BUTUHU OOYYarOIIErocs; 3a
pernreHne 0oJiee CI0KHOM 3a7]a9d WITH OTBET Ha 00Jiee CIIOKHBIN BOITPOC, MPEITIOKEHHBIC 00yJaroIIeMycCst
JOTIOTHUTEIHHO MOCIIE BBIMOTHEHUS UM KaKHX-THOO0 IPYTUX 3a/laHui.

2. O1ieHKa YCTHBIX OTBETOB O0YYAIOIIUXCSI 10 MATEMATHKE

OTBeT OlLIeHUBAETCS OTMETKOM «5», €Clii yUYEHUK:

1) moiHO packpbul cofiepKaHue MaTepraia B 00beMe, MPeayCMOTPEHHOM IIPOrpaMMOi U y4ueo-

HUKOM;

2) U3J10K1JI MaTepHall TPaMOTHBIM SI3bIKOM, TOUHO UCIOJIb3YSl MATEMaTHYECKYIO TEPMUHOJIOTHIO
U CUMBOJIUKY, B OIIPEJICIEHHON JIOTHYECKOH 10C/Ie10BATEIbHOCTH;

3) npaBUIILHO BBIIIOJHUI PUCYHKH, YEPTEXKHU, T'paUKH, COMMYTCTBYIOINE OTBETY;

4) nokasana yMeHHe WUIIOCTPUPOBATH TEOPHIO KOHKPETHBIMU ITPUMEPAMHU, IPUMEHSATh €€ B HO-
BOI cUTYyallMM NPH BBIOJIHEHNUU PAKTUYECKOTO 3aJaHMUS;

5) npoieMOHCTpUPOBAJ 3HAaHHE TEOPUH PAHEE U3YUEHHBIX COMYTCTBYIOIIUX TeM, C(HOPMUPOBaH-
HOCTb U YCTOMUMBOCTH MCIIOJIb3YyEMbIX IIPH OTBETE YMEHUI 1 HABBIKOB;

6) oTBeYa caMOCTOATENbHO, 0€3 HABOASIIUX BOIPOCOB YUUTEIIS;

7) BO3MOYKHBI OJIHA — JIB€ HETOYHOCTHU MPU OCBELIEHHE BTOPOCTEIIEHHBIX BOMPOCOB WU B BBI-
KJIaJIKaX, KOTOpPBIE YUEHUK JIETKO UCIPABUII IOCJIE 3aMEUaHUS YUUTEIS.

OTBeT OLIEHUBAETCA OTMETKOM «4», €Clii YAOBIETBOPSET B OCHOBHOM TPEOOBAaHUSAM HA OLIEHKY
«5», HO TIpX 3TOM UMEET OJIMH U3 HEAOCTATKOB!

1) B M3MI0’KEHUN JIOMYIIEHb! HEOObIINE MPOOEIbl, HE HCKA3UBIlIEEe MaTEMAaTHUYECKOE CO/IepKa-
HUE OTBETA;

2) nomyuieHsl OAWH — JBa HEAOYETa MPU OCBELIEHUH OCHOBHOT'O COJIEp’KaHUs OTBETA, UCIPAB-
JICHHBIE TI0CJIE 3aMEYaHUsl yUUTEIs;

3) nonyieHs! ommOKa 1in 60see IBYX HE04YETOB IPH OCBEIIEHUU BTOPOCTENIEHHBIX BOIIPOCOB
WIM B BBIKJIAIKaX, JIETKO MCIIPABJICHHBIE MIOCIIE 3aMEUaHUS YUUTEIS.

OtMmeTka «3» CTaBUTCS B CIEAYIOIINUX CIydasx:

1) HEMOJIHO PACKPBITO COJEpKAHNE MaTepuaa (Coaep kaHue N3N0KeHO (pparMeHTapHo, He Bce-
I/1a MOCJeI0BaTeNbHO), HO MOKa3aHo 00lllee MOHMMaHUE BOIIPOCa U NMPOJIEMOHCTPUPOBAHBI 29 ymMeHus,
JIOCTaTOYHBIE Il YCBOCHMS MPOrpaMMHOT0 Marepuana (ompeneneHsl «TpeboBaHUsAMU K MaTeMaTHye-
CKOH MOJTrOTOBKE yJallluXcs» B HACTOALIEH MporpamMme 1o MaTeMaTuKe);

2) UMENUCh 3aTPyIHEHHs WU JONYIICHbI OIIMOKU B ONpPEAEICHUN MAaTeMaTHYeCKO TepMHHO-
JIOTHH, YepTexax, BbIKJIa/IKaX, UCIPaBICHHbIE MOCIe HECKOIbKUX HABOSAIIMX BOMPOCOB YUUTEIS;
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3) y4eHHK He CrpaBUJICs ¢ IPUMEHEHUEM TEOPUH B HOBOI CUTYyallMH MPH BBIITOJIHEHUU MPAKTH-
YECKOT0 33/IaHUS, HO BBITIOJIHUII 33/I1aHUsI 00513aTETLHOTO YPOBHS CIOKHOCTH TI0 JAHHOU TeMe;

4) mpu JOCTaTOYHOM 3HAaHUU TEOPETUYECKOTO MaTepuasa BbIsIBICHa HE0CTaTOuHasi chopMHUpO-
BaHHOCTHh OCHOBHBIX YMEHHI U HABBIKOB.

OTtMmeTKa «2) CTaBUTCS B CIIEAYIONIIUX CIy4asK:

1) HE pacKpBITO OCHOBHOE COJIEpKaHNEe y4eOHOTrO MaTepuana;

2) oOHapy)XEHO He3HAHUE YUYEHUKOM OOJIbIIIeH UIH HauboJee BaAXKHOM YaCTH y4eOHOTO MaTepH-
ana;

3) nomyiieHsl OMKUOKY B ONPEieNIeHUH TOHATUH, IPU UCTIOIb30BaHUN MaTEMaTHUYECKON TepMU-
HOJIOTHH, B PUCYHKAX, YePTEkKaxX WK rpaduKax, B BBIKIIAKAX, KOTOPHIC HE HCIIPABJICHBI TOCIIC HECKOJIb-
KHUX HaBOJSALINX BOIPOCOB YUUTEJIS.

OtMmeTKa «1» cTaBUTCS, €CINU:

1) yueHuk oOHapy M1 MOJHOE HE3HAHKUE U HEMOHUMaHUE N3y4aeMOoro yueOHOro MaTepuaa uin
HE CMOT OTBETUTh HU Ha OJIMH U3 MOCTABIICHHBIX BOMPOCOB M0 U3yYEHHOMY MaTepHaiy.

3. OneHKa TeCTOBBIX paboT yJaluxcs

OTmeTka «5» CTaBUTCS, €CIH: yJaIuiicst BBIIOIHUI BepHO 90-100% paboTsr
Otmetka «4» cTaBUTCS, €CU: yJamuics BepHo BonoiaHm1 70-89% paboTsl
OtmeTka «3» CTaBUTCS, €CIU: yJaluics BepHO BbIIoaHMI 50-69% paboTsl
OtmeTka «2» CTaBUTCS, €CIH: yJalluiics BeIMoaHuI MeHee 50% paboTsl
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