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Craryc JOKYMEHTA

PaGouas nporpamma 1o reomeTpuu pa3padoTaHa Ha OCHOBE:

. ®enepanbHoro 3akona PO «O06 obpazoBanuu B Poccuiickoii @enepannny Ne273 —D3;

. ®DenepalibHOTO TOCYIaPCTBEHHOIO0 00pa30BaTEIbHOIO CTaHAApTa CpeaHero oouiero oOpa3zoBaHus, YTBEPKIEHHOTO MpHUKa3oM MHHHCTEpPCTBa
obpazoBanus u Hayku Poccuiickoit @enepanuu ot 17.05.2012 Ne413 (manee - ®I'OC COO); Ipukaza MunucrepcTBa npocserienns: Poccuiickoit
®denepanun ot 12 aBrycrta 2022 r. Ne 732 «O BHeceHUH U3MEHEHUH B peiepaibHbIi TOCYIapCTBEHHBIA 00pa30BaTEIbHBIA CTAHIAPT CPEIHEr0 0O0IIero
o0Opa3oBaHus, YTBEPKICHHBIN MprKkazoM MuHuCTepcTBa oOpa3oBanms u Hayku Poccuiickoit @enepanun ot 17 mast 2012 1. Ne 413»;

. ®denepanbHOi 00pa3oBaTEIbLHON IPOrpaMMBbI cpeaHero odmiero oopasopanus MunmnpocserieHuss PO ot 18 mas 2023 roma Ne 371 (DOII
COO);

. Konnenmnuu crneunanbHbIX (eepalbHbIX TOCYAapCTBEHHBIX 00pa30oBaTeNIbHBIX CTAHAAPTOB NS JETe ¢ OrpaHMYEHHBIMH BO3MO>KHOCTSIMHU
310poBbs, 2000r.;

. YueOHoro minaHa ['ocygapcTBEHHOro OOKETHOTO OO0IIE00pPa30BATENBHOIO YUPESKICHUS «AJBMETHEBCKasl IIKOJIA-UHTEpHAT AJsl JAeTed C
OTpaHUYCHHBIMH BO3MOXHOCTSMH 37]0POBBS;

o AnanTupoBaHHOW OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbI cpeiHero ooiero oopasobanus ['ocy1apcTBEHHOTO 010 [)KETHOTO

O6H.[CO6p8.30BaTCJ'II>HOFO YUPCIKACHUA «AJbMEThEBCKas IOKOJIa-UHTCpHAT AJIA ,Z[eTeﬁ C OI'paHHUYCHHBIMH BO3MOXHOCTAMHU 300POBLS;

o [TonoxkeHus 0 CTPYKType, MOpsAIKE pazpabOTKU M YTBEPKIACHHUS paboyuX MporpaMM, Y4eOHbBIX KYpPCOB, TPEIMETOB, TUCITUILINH
I'ocynapcTBeHHOTO OOKETHOTO 00111€00pa30BATEIBHOTO YUPEKICHHS « AJTbMEThEBCKAs IIKOJIA-MHTEPHAT JIJIS IeTel C OrpaHUYCHHBIMU
BO3MOKHOCTSIMHU 3/10POBbBSI»;

o Mertoanyeckux pekomeHganuii MunnctepctBa oOpasoBanus U Hayku PT «OcoGeHHOCTH MpernoiaBaHusl yUeOHbBIX IPEIMETOB «I€OMETPHS;

J ®denepanbHOil pabouelt mporpaMMbl BOCIUTaHMS,

o denepanbHOTO NepeyHs y4eOHUKOB, PEKOMEHIOBAHHBIX (JOMYIIEHHBIX) K UCIIOJIB30BAaHUIO B 00pa30BaTEIbHOM Ipoliecce B 00pa3oBaTeIbHbBIX
YUPEXKICHUSAX.

Coaeprxanue \ 001masi XapaKTepucTHKa y4e0OHOr0 npeamera
BaxHocTh y4eOHOr0 Kypca reOMETPUH Ha YPOBHE CpelHEro o01ero oopa3oBaHus 00yCI0BI€HA IPAKTUYECKON 3HAYUMOCTBIO METAallpeIMETHBIX
U TpPEIMETHBIX PE3ylbTaTOB OOYUYEHHMs T€OMETPHHM B HANpaBJIEHUM JIMYHOCTHOTO Pa3BUTHS oOydaromuxcs, (GpopMupoBaHUS (DYHKIMOHAIBHON
MaTeMaTHUeCKON T'paMOTHOCTH, U3YUYCHUA OPYIrUX yqe6HBIX JUCITUITIINH. Pazsurtne y 06yqafonmx051 IMpaBUJIBHBIX HpeﬂCTaBHeHI/Iﬁ 0 CYHIHOCTH U
MIPOUCXOKACHUU F€OMETPHUUECKUX aOCTpaKLMii, COOTHOIIEHUH PEATbHOTO U UIEaJbHOT0, XapaKTepe OTPaKeHUsI MaTEeMAaTUYECKON HAyKOW SBICHUN U
MIPOLIECCOB PEANbHOIO0 MHpa, MECTE€ T€OMETPUU B CHCTEME HayK M pOJIM MaTeMaTHYeCKOro MOJEIMpPOBAaHUS B HAyYHOM MO3HAHMU U B MPAKTUKE
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CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS YHYAIIMXCS, a TAaKKEe KAueCTB MBILIUICHUS, HEOOXOJUMBIX JJIS aJalTallid B COBPEMEHHOM
oO1ecTBe.

I'eomerpus siBisieTCsl OAHUM U3 0A30BBIX MPEJIMETOB HAa YPOBHE CPETHETO 00IEro o0pa3oBaHusl, TaK KaK 00ecIiedYrBaeT BO3MOXKHOCTh H3yUCHH ST
KaK JUCLUIUIMH €CTECTBEHHO-HAYYHOM HAlpaBI€HHOCTH, TaK U T'yMaHUTapHOM.

Jlormdeckoe MebIIIIeHUE, GOPMUPYEMOE TIPU H3YyYEHUH OOYYAIOIIMMUCS MOHATHIHHBIX OCHOB I'€OMETPHH M MOCTPOCHUU IIETIOYKH JOTHYCCKHX
YTBEPKJEHUH B X0J1€ PELIEHNUs F€OMETPUUECKUX 3a/1a4, YMEHHE BbIIBUIATh U OMPOBEPIaTh I'MIIOTE3bl HEMOCPEACTBEHHO UCIOIb3YIOTCS IPU PELLleHUU
3a]]a4 €CTeCTBEHHO-HAYYHOT'0 IMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHne OpUEeHTHPOBATHCS B IPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO BCEX 00JACTAX AEATENbHOCTH yenoBeka. OpueHTalus YeloBeKa BO
BPEMEHU U INPOCTPAHCTBE — HEOOXOJMMOE YCJIOBHE €ro COLMAIBHOIO ObITHS, (hopMa OTPaKEHUs OKPY’KAIOIIEro MHpA, YCIOBUE YCIEIIHOIO
MO3HAHUS U aKTUBHOTO MpeoOpa3oBaHUs AEHCTBUTEIBHOCTH. OniepupoBaHUe MPOCTPAHCTBEHHBIMU 00pa3aMu OOBbEIUHSICT pa3Hble BUAbI YUEOHOU H
TPYAOBOM NIEATENBbHOCTH, ABISETCA OJHUM U3 MPO(GECCHOHAIBHO BaXKHBIX KAayecTB, MOITOMY akTyajbHa 3ajadya (opMupoBaHHsS Yy OOyyaroIIUXCs
MMPOCTPAHCTBCHHOI'O MBIINUJICHUA KaK pPasHOBUIHOCTH 06pa3H0r0 MBIIIJICHUSA — CYIICCTBECHHOI'O KOMIIOHCHTA B IIOATOTOBKE K HpaKTquCKOﬁ
JEsTeIbHOCTH [0 MHOI'MM HalpaBJICHUSM.

Llens ocBoeHust mporpammsl yueOHoro kypca «l'eomerpusi» Ha 0a30BOM ypoBHE oOyueHusi — 00I1€00pa3oBaTelbHOE M OOIIEKYJIbTYpPHOE
pa3BUTHE 00y4aIOLIMXCs Uyepe3 obecreueHue BO3MOXKHOCTU IPUOOPETEHNUS U UCIIOJIb30BAHUS CUCTEMAaTHUECKUX [€OMETPHUUECKUX 3HAHUHN U 1eHCTBUH,
CHGHI/I(l)I/ILIHI)IX reoMCeTpruu, BO3MOXHOCTH YCIICIIHOI'O IIPOAOJIKCHUA 06pa3013aH1/191 o CrneuuaJIbHOCTAM, HE CBA3AHHBIM C IIPUKIAIHBIM
UCIOJIb30BAHUEM F€OMETPUH.

[IporpamMMa mo reomMeTpuu Ha 0a30BOM YpOBHE IpEIHA3HAUYEHA I OOYYArOIIMXCS CPETHEH IIKOJBI, HE HCHBITHIBABIIMX 3HAYUTEIIBHBIX
3aTpyAHEHUIl Ha YpOBHE OCHOBHOro oOmero oOpa3oBaHus. Takum oOpa3om, oOyuaromiyecs Ha 0a30BOM YPOBHE JOJKHBI OCBOUThH OOIIMe
MAaTE€MaTUYCCKHUEC YMCHUS, CBA3aHHBIC CO CHCHI/I(l)HKOfI reoMeTpruu U HCO6XOI[I/IMI)IG IJId J)KU3HU B COBPECMCHHOM O6HI€CTBC. KpOMe 3TOI'0, OHHU UMCHOT
BO3MOXKHOCTh M3Y4YHUTh TI€OMETpUI0 Oosiee TIIyOOKO, €ClM B JajbHEHIIEM BO3HUKHET HEOOXOAMMOCTh B TIE€OMETPUYECKMX 3HAHUAX B
PO eCCUOHAIBHON e TEIHHOCTH.

JlocTrkeHue el OCBOEHUS MPOrpaMMbl 00€CIIeUnBaeTCs PELUIEHHEM COOTBETCTBYIOIIMX 3a]ad. [IpHopUTEeTHBIMU 3ajauaMi OCBOEHHsS Kypca
«"eomeTpun» Ha 6a30BOM ypoBHE B 11-12 knaccax sBIsIIOTCA:

e (opmMupoBaHUE NPEACTABICHUS O TEOMETPUH KaK YaCTU MUPOBOM KYJIbTYpbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY KAIOIIUM MUPOM;

e (opMupoBaHHE NPEACTABICHHUS O MHOTOTPAaHHMKAX W TeJaX BpAIIEHUS KaK O BAKHEHIIMX MaTeMaTHMYeCKUX MOJENAX, MO3BOJISIOIIUX
ONMCHIBATh U U3y4aTh Pa3HbIC SABJICHUS OKPYKAIOLIETO MUPA;

e (opMupoBaHHE yMEHUS paclO3HaBaTh Ha YepTekax, MOJIEISIX U B pealbHOM MUPE MHOTOTPAHHUKH U TEJIa BPALLCHHUS;

e OBJIQJICHHE METOJaMH PELIeHMs 3a/1a4 Ha MMOCTPOSHHS Ha N300paXKeHUSIX POCTPAHCTBEHHBIX QUTYD;

e (opMupoBaHHE yMEHUS ONEPUPOBATH OCHOBHBIMU MOHATHSIMH O MHOTOTPaHHUKAX U TeJaX BPAIIECHUs U UX OCHOBHBIMU CBOHCTBAMU;

e OBJIQJICHHE AITOPUTMAMU PEUICHHs] OCHOBHBIX TUIOB 331a4; (OPMHUPOBAHHUE YMEHHUS MPOBOIAUTH HECIOXKHBIE J0KA3aTeNbHbIE PAcCyK/IECHUS B
XOJI€ PEILECHMS CTEPEOMETPUYECKUX 3a/a4 U 3a7a4 C IPAKTUYECKUM COJAEPIKAHUEM;
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e pa3BUTHE HMHTEIUICKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH OOyyarommuxcs, MO3HABAaTENbHOW AaKTUBHOCTH, HCCIIEIOBATEILCKUX YMEHU,
KPUTUYHOCTH MBIIUICHUS;

e (opmMupoBaHue (QyHKIMOHATBHOM TPAMOTHOCTH, PEJICBAaHTHOM T'€OMETPHUU: YMEHHE PAclO3HABAaTh MPOSBICHHUS N€OMETPUYECKUX IMOHSATHH,
00BEKTOB U 3aKOHOMEPHOCTEN B pealIbHBIX )KU3HEHHBIX CUTYalUAX U IPU U3YUYEHHUH JPYTUX YUeOHBIX IPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEN
U 3aKOHOMepHOCTEH, (HOpMYyITHUPOBATh UX HA SI3BIKE TEOMETPHH U CO3/IaBaTh FT€OMETPUIECKHE MOCIH, IPUMEHATh OCBOCHHBIN T€OMETPUUYECKHI
anmapar JJIs pelIeHUs PAaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATh U OLIEHUBATD IIOJyYEHHBIC PE3YJIbTATHI.

OTnu4UTENbHOM 0COOEHHOCTHIO MTPOrPaAMMBI SIBJISICTCS BKJIIOUEHHE B KypC CTEPEOMETPUHU B Haydaye ero U3yueHHs 3ajad, peliaeMbIX Ha YPOBHE
MHTYUTUBHOIO IIO3HAHUsS, M ONpeIeNEHHbBIM 00pa3oM OpraHu3oBaHHas paboTa HaJl HUMM, 4YTO CIIOCOOCTBYIOT DPAa3BUTHIO JIOTHUECKOTO H
IIPOCTPAHCTBEHHOT'O MBILIUICHUS, CTUMYJIMPYET IPOTEKAHUE HHTYUTUBHBIX IIPOLECCOB, MOTUBUPYET K JaJIbHEHIIEMY H3YUYCHHIO IIPEIMETA.

[Ipennourenue oTAaércs HArISAHO-KOHCTPYKTUBHOMY METOAY OOydY€HHs, TO €CTb TEOPETHMUECKHE 3HAaHUS MMEIOT B CBOEM OCHOBE
YyBCTBEHHOCTb IIPEIMETHO-IIPAKTUYECKON JEATEIBHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX IPEACTABICHUM Yy Yy4YalMXCs B Kypce CTEPEOMETPHUH
IIPOBOAMTCS 3a CUET PELIEHUs 33/1a4 Ha CO3[JaHUE IIPOCTPAHCTBEHHBIX 00Pa30B U 3a/1a4 Ha ONEPUPOBAHKME IPOCTPAHCTBEHHBIMU oOpa3amu. Co3naHue
o0pasa MpOBOJUTCS C OMOPOM Ha HArJIAAHOCTb, & ONEPUPOBAHUE 00PA30M — B YCIOBHUSAX OTBJICUEHHUS OT HAIJISAHOCTU, MBICIEHHOIO M3MEHEHMS €ro
HCXOJIHOTO COACPIKAHUS.

OcHoBHBbIE coneprKaTeNbHbIe JIMHUN Kypca «I'eomerpun» B 11-12 knaccax: «MHororpanHukmn», «IIpsimble 1 IJI0CKOCTH B IPOCTPaHCTBEY, «Tena
BpauieHus», «BeKTopel U KOOpAMHATHI B NPOCTpaHCTBE». DOPMHUPOBAHME JIOTUYECKUX YMEHUHN PAaCIpPENeseTcs HE TOJBKO IO COAEP/KATEIbHBIM
JIMHUAM, HO U 10 roJjaM 00y4eHHs! Ha YPOBHE CPEAHEro o0IIero oopa3oBaHusl.

Copepxanue 00pa30BaHUsA, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yJbTaTaM OCBOEHUS pabouell MporpamMmbl, paclpeneNEéHHbIM 10 Tojam
00y4yeHHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOObI OBJIAJCHHE M€OMETPUUYECKUMHU HMOHATHAMM U HAaBBIKAMU OCYIIECTBIIAJIOCH MOCIEA0BATENbHO U
MOCTYNaTeNIbHO, C COOJIIOJIGHUEM TpPUHIMUIA PEEeMCTBEHHOCTH, 4YTOOBI HOBBIE 3HAHMSI BKIIOYAIMCh B OOIIYI0O CHCTEMY TIE€OMETPUUYECKHUX
NpeJCTaBICHUN 00yUaroIuXcs, pacIupsis U yriryomss e€, o0pasysi NpOoYHble MHO)KECTBEHHBIE CBS3H.

Cas3b ¢ pado4eil NPOrpaMmMoil BOCIMTAHUSA IIKOJIbI
Peanu3zanus neparorndeckuMu pabOTHUKaMU BOCIIUTATEIBHOTO MMOTEHIIMAJA YPOKOB aareOphl Mpenoaraet cieayolee:

- YCTaHOBJIEHUE JOBEPUTENIbHBIX OTHOIEHUH MEXy MeJarorndyeckuM pabOTHUKOM U 00YyYaroIUMUCS, CIIOCOOCTBYIOIUX TO3UTUBHOMY BOCHPHUSTHIO
oOyyarolmuMucss TpeOOBaHMM W MNPOChO MNeAarornyeckoro pabOTHHKA, NMPUBJICUYEHUIO HMX BHHUMAaHUA K 0OCYy)XJIaeMoil Ha ypoke HH(OpMaluw,
aKTUBH3ALMH [T03HABATENBHOMN NEATEIbHOCTH;
- moOyxJaeHue oOydaroluxcs coONI0aTh Ha YpPOKe OOIICTPUHSATHIE HOPMBI IMOBEACHMS, MpaBuia OOLIEHHMS] CO CTapIUMH (Tle1aroru4ecKUMH
pabOTHHUKAaMU) U CBEPCTHUKAMHU (00YYarOIUMHUCS ), TPUHLIUIBI y4eOHOM JUCHUIUINHBI U CAMOOPTaHU3aIuH;
- IpUBJIEYCHNE BHUMaHMsI O0yUaloMXcs K LIEHHOCTHOMY aclleKTy M3y4YaeMbIX Ha YpoKax sIBJICHUN, OpraHu3anus ux padoThl ¢ MOJIy4aeMoil Ha ypoke
COLIMAJILHO 3HAYMMOM MH(popManueil — THUIMUPOBaHNUE €€ 00CYX/IEHUS, BbICKa3bIBaHUS 00YYaIOIIMMKCS CBOETO MHEHUS 110 €€ MOBOJY, BEIPAOOTKH
CBOETO K HEM OTHOIIICHUS,
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- HCIIOJIb30BaHUE BOCIHUTATEIBHBIX BO3MOXKHOCTEH coJepKaHMs Y4eOHOro TmpeaMeTa uepe3 JeMOHCTPAaIMI0 O0Yy4aroIUMCs TpPHUMEPOB
OTBETCTBEHHOI'0, TPAKAAHCKOTO IOBEICHMSI, MPOSIBICHUS YEJIOBEKOMIOOUs U J00pOCEepAeUHOCTH, 4Yepe3 MOAOOp COOTBETCTBYIOIIMX TEKCTOB JJIS
YTEHUS, 38144 JJIs1 PELICHNUs, TPOOIIEMHBIX CUTYaIUil 11 00CYKACHUS B KIIacce;
- IPUMEHEHHE Ha YPOKE MHTEPAaKTUBHBIX (hOpM paboThl ¢ 00YUAIOMUMUCA: UHTEIUIEKTYyalbHBIX UTP, CTUMYJIMPYIOLUIMX [TO3HABATEIbHYI0 MOTHBALIUIO
00yyYaroImuxcs; TUAaKTUIECKOT0 TeaTpa, I71e MOJyYeHHbIE Ha YPOKE 3HAHHs OOBITPHIBAIOTCS B TEATPAJIbHBIX TOCTAHOBKAX; IUCKYCCUHN, KOTOPBIE AAl0T
00yyYaroImuMcsi BO3MOKHOCTh NPUOOPECTH ONBIT BEICHHMsI KOHCTPYKTMBHOIO JMajora; IpynmoBod pa®oThl WM paboOThl B Iapax, KOTOpbIE ydar
KOMaHIHOW paboTe U B3aUMOJICHCTBHIO C IPYTHUMHU JACTHMU;
- BKJIIOYEHHME B YPOK HIPOBBIX IPOLEAYpP, KOTOPbIE MOMOTarT MNOJJAEP)KaTh MOTHBALMIO OOYYAIOIIMXCS K IOJIyYEHUIO 3HAHWH, Halla)kKUBaHUIO
MO3UTHUBHBIX MEKIMYHOCTHBIX OTHOILIEHUH B KJlacce, IOMOIal0T YCTaHOBJIEHUIO JOOPOKEIaTeIbHOM aTMOC(hEphl BO BpEMs YPOKa;
- opranuzanus megpcTBa MOTUBUPOBAHHBIX U 3PYAMPOBAHHBIX 0OYHYAIOUIMXCS HAJ UX HEYCHEBAIOIIMMHU OJHOKJIACCHUKAMH, JAIOLIETO UM COLMAIBHO
3HAYUMBIN OMBIT COTPYJHUYECTBA U B3aUMHOH IIOMOILH;
- MHULUUPOBAaHUE U TOJJAEPHKKA HCCIEHA0BATEIbCKOW AESITEIbHOCTH OOYyYarOUIMXCs B paMKax peajld3allid UMH HHIUBUAYAIbHBIX WU TPYIIOBBIX
HCCIIEI0BATEIbCKUX MPOEKTOB, YTO JACT 00Yy4arOLIUMCs BO3MOXHOCTh IPUOOPECTH HABBIKM CAMOCTOSTENILHOTO PEIIEHUS] TEOPETUYECKOM MTPOOIIEMBI,
TeHEepHUPOBaHUS U 0OPMIICHHUSI COOCTBEHHBIX HJIEH, YBKUTEIBHOTO OTHOIICHUS K Uy)KUM UAEIM, OpOpMIICHHBIM B paboTax Ipyrux MccieIoBaTenei,
HaBBIK ITyOJIMYHOIO BBICTYIIJICHUS TIepesl ay IUTOpUEH, apryMEHTUPOBAHMSI U OTCTAUBAHUS CBOEH TOUKU 3PEHHUS.
PesynbraTel equHCTBA Y4eOHOW W BOCIIMTATENILHOW JESTEIHLHOCTH OTPAXXEHBI B pasjelnie padoyeil mporpaMmbl «JIMUHOCTHBIE pe3ybTaThl H3yUYCHHUS
yueOHOro npeaMeTa «aiaredpay Ha ypoBHE OCHOBHOT'O 00IIEro 00pa30BaHUsM».
JIn4HOCTHBIE, MeTallpeAMEeTHBIE H IPeIMEeTHbIE Pe3y/abTaThl

JIMYHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHUS MPOrpaMMbl yueOHOro npeaMera « MaTeMaThKay XapaKTepu3yoTCs:

I'paxxnanckoe BocniuTanue:

c(OPMUPOBAHHOCTBHIO TPAKIAHCKOM MO3UIMH OOydarollerocss Kak aKTUBHOTO W OTBETCTBEHHOI'O YJIEHA POCCUHCKOro o0OIecTBa,
NPEJCTaBICHUEM O MAaTEeMaTHYeCKMX OCHOBaX (DYHKIMOHUPOBAHMS PA3IMUHBIX CTPYKTYp, SBJICHUH, MPOLEAyp TPa’kAaHCKOro oluiecTBa (BbIOOPHI,
OTIPOCHI U TIP.), yMEHHEM B3alMOJIEHCTBOBATH C COLMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIMSMU U HA3HAUECHUEM.

IIarproTnyeckoe BoCIMTaHUE:

cOPMUPOBAHHOCTBIO ~ POCCUHCKOM  IpaXKIAHCKOM  WACHTUYHOCTH, yB@OXKEHHUS K  MPOUUIOMY W HACTOSILEMY  POCCHUHCKOMN
MaTE€MAaTHUKH, [IEHHOCTHBIM OTHOLIECHUEM K JOCTHKEHUSM POCCHUMCKUX MAaT€MaTUKOB U POCCUICKON MAaTEMAaTUYECKON IIKOJIBI, K UCIIOJIBb30BAaHUIO 3TUX
TOCTUKEHHUM B IPYTHX HayKaX, TEXHOJIOTHAX, cpepax SIKOHOMUKH.

JlyXO0BHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAaHHEM JTyXOBHBIX LIEHHOCTEH pOCCHICKOro HapoAaa; cOpMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMSI, ’TUUECKOTO MOBEACHHUS, CBI3aHHOTO
C MPaKTHYECKUM NMPUMEHEHHEM JOCTHKEHUI HAYKH U IeATEIbHOCTHIO YYEHOT0; OCO3HAHUEM JIMYHOTO BKJIA/1a B IOCTPOEHHE YCTOMYUBOTO OYIyIIEro.

JCTeTHYECKOe BOCIIUTAHHE:

ACTETUYECKUM OTHOILICHHEM K MHUpY, BKIIOYas 3CTETHKY MaTeMaTHYEeCKUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajau, pelleHUl, pacCyKICHM;
BOCIIPUMMYHMBOCTBIO K MAaTEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJ0B HCKYCCTBA.
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dusunueckoe BoCIUTAHNE:

c(hOPMHUPOBAHHOCTHIO YMEHHsI MPUMEHITh MaTeMaTHYECKUE 3HAHMS B MHTEpPEcax 370pOBOTO M 0e30macHOro odpasza >KM3HU, OTBETCTBEHHOTO
OTHOIICHUS K CBOEMY 3JIOpPOBBIO (370pOBOE MHUTaHWE, COAIIAHCHPOBAHHBIA PEKUM 3aHSATHH W OTABIXA, peryisipHas (uU3NYecKass aKTUBHOCTH);
(hU3UYIECKOTO COBEPILICHCTBOBAHUS, TIPH 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIILHON JCSITEIBHOCTHIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPY1y, OCO3HAHUEM IIEHHOCTH TPYIOJIIOOHS; HHTEPECOM K Pa3IudHbIM cepam npodecCHoHaTbHOM AeATEIPHOCTH, CBI3aHHBIM C
MaTeMaTHUKOW W e€ MPWIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymiel mpodeccur M peain30BBIBATH COOCTBEHHBIC KM3HEHHBIC
IJIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTEMaTHYECKOMY OOpa30BaHUIO M CaMOOOpA30BaHHWIO HA MPOTSHKEHWU BCEU KWU3HH, FOTOBHOCTBIO K
AKTUBHOMY YYaCTHIO B PEIICHUH MPAKTHYECCKUX 3a7a4 MaTeMaTUUECKOM HAIPaBIEHHOCTH.

IK0JIOrHYEeCKO€e BOCIIUTAHHE:

c(OPMHUPOBAHHOCTHIO SKOJIOTHUECKON KYIbTYphl, IOHUMAHUEM BIUSHUS COIHMATbHO-DKOHOMUYECKHX MPOIIECCOB HA COCTOSIHHE MPUPOIHON U
COLIMAJILHOW Cpelbl, OCO3HAHMEM TIJI00AJIBHOTO XapaKTepa JKOJOTHYSCKUX MpoOJeM; OpUeHTAHuel Ha NMPUMEHEHWE MATEeMATHYSCKUX 3HAHUU IS
pellIeHus 3a/1a4 B 00JIaCTH OKPY>KaIOIIel Cpe/ibl, TUIAHUPOBAHUS ITOCTYIKOB U OLIEHKU WX BO3MOXHBIX IOCIEICTBUMN ATl OKPYKAIOIIEH CPeIbl.

IleHHOCTH HAYYHOTO MTO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHOW MPAKTUKH, TOHUMAaHUEM
M&TCM&TH‘ICCKOFI HaYKI/I KakK C(i)epI)I qCHOBequKOﬁ ACATCIIbHOCTHU, 3TAaIlOB eé pa3BI/ITI/I$I U 3HAYUMOCTU I pa331/1T1/1$1 OUBHWJIN3allUKU, OBJIAJCHUCM
S3BIKOM MAaT€MaTUKU U MaTeMaTU4YeCKOU KyIbTYypOH KaK CpeJCTBOM MO3HAHUS MHPA; TOTOBHOCTBIO OCYIIECTBISATH MPOEKTHYIO U MCCIIEI0BATEIbCKYIO
ACATCIIBHOCTH I/IHI[I/IBI/IIIyaJII)HO U B prnne.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble  pe3yJbTaThl  OCBOEHHS ~ MporpamMmbl  yueOHoro  mpenMera — «MaTemaTwkay — XapaKTepU3YIOTCS  OBIAJCHHEM
YHUBEPCATHLHBIMUA HO3HABAMEIbHBIMU OClICBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHOIMU — OeUCMBUSMYU,  VHUBEPCATbHLIMU — Pe2yIsIMUSHbIMU
oelcmeuamu.

1) Yuusepcanvuvie nosnasamenvhole oeticmsusi, obecneuusaiom @Gopmuposanue 0A308bIX KOSHUMUBHLIX NPOYECCO8 00y4arouuxcs (0ceoeHue
MEMOO08 NOZHAHUSL OKPYHCAIOULe20 MUPA, NPUMEHEHUE TOSUHECKUX, UCCIe008AMENbCKUX ONepayuil, yMeHull pabomams ¢ uHpopmayuerr).

bBa3oBrble Jloruueckue AeiicTBUA:

e BBIBIATh M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEeMaTHYEeCKUX OOBEKTOB, IOHATHI, OTHOLIEHUM MEXAY NOHITHUIMU;
(dbopMyaHpoBaTh ONpeeNeHHs TOHATHI; ycTaHABIMBATh CYIIECTBEHHBIN NMPHU3HAK KJacCU(UKalMU, OCHOBaHUSA 17151 000OIIEHUsI U CpaBHEHMUS,
KpUTEpUHU TPOBOJIMMOI0 aHAJIN34;

e  BOCIPUHHUMATH, (HOPMYTUPOBaTH M MPeoOpa3OBHIBATh CYXJIEHUS: YTBEpAMUTENbHbIE M OTPHILATENIbHBIC, €IUHUYHBIC, YacTHbIE U OOIIuE;
YCIIOBHBIE;

e BBIIBJIATH MaTeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M POTUBOPEUHs B (paKkTax, NaHHBIX, HAOIIOJCHUAX U YTBEPKJICHUX; MpeiaraTb
KPUTEPUH JUIsl BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNI;

[okymeHT co3aaH B anekTpoHHon copme. Ne N'eomeTpus 12 kn Bannesa ot 01.09.2025. VcnonHuTens: MapTeiHoBa J1.P. 0 3IEKTPOHHbINA
Ctpanuua 6 u3 20. Ctpannua cosgana: 29.11.2025 15:47 =¥ TATAPCTAH



e JICJIaTh BBIBOABI C UCITIOJIb30BAHUEM 3dKOHOB JIOTUKH, JCAYKTUBHBIX U UHAYKTHUBHBIX YMOSaKHIOquHﬁ, yMO3aKJIIO‘{eHI/II>'I 110 aHaJIOTHUH,

e MPOBOAUTH CAMOCTOATCIIBHO OOKAa3aTCJIbCTBA MATCMATUUCCKHX yTBep)I(HeHI/IfI (HpHMBIG U OT HPOTHUBHOI" O), BBICTpAaNBATh ApPryMeHTaluIo,
IIPHUBOJUTH IIPUMEPEI U KOHTPIIPUMCEPEI, 00OCHOBBIBATH COOCTBEHHBIE CYXKICHUSA U BBIBOKI,

e BBIOWpATH CHOCOO pelieHus ydeOHOH 3amauu (CpaBHMBATh HECKOJIBKO BAapHUAHTOB PEIIEHUs, BHIOMpaTh HamOoJee MOAXOIANIMN ¢ y4ETOM
CaMOCTOSITEJILHO BBIJIEJIEHHBIX KPUTEPUEB).
Ba3oBrble ucciaenoBarehLCcKue AeiiCTBHA:

e HCINOJB30BaTh BONPOCHI KakK MCCIENOBATEIbCKUA HHCTPYMEHT MO3HaHMS; (OpPMYIHpOBaTh BOMPOCHL, (PUKCUPYIOLIUME MPOTUBOPEUHE,
po0JieMy, YCTaHABJIMBATH HCKOMOE U JJaHHOE, JOPMUPOBATH THIIOTE3Y, ApTyMEHTHPOBATH CBOIO MO3UIUIO, MHCHHCE;

e TMPOBOJUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIEIOBAHUE IO YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTHYecKOro OOBEKTa,
SABJICHUA, ITPOLECCA, BBIABICHHUIO 3aBHCHUMOCTEH MCKOY O6L€KT3.MI/I, SABJICHUAMM, ITPOLICCCAMU,

e  CaMOCTOATEIbHO (HOPMYNIHpPOBaTh O0OOOIIEHHS M BBIBOABI IO pe3yibTaTaM NPOBEAEHHOTO HAOMIOACHUS, HWCCIEIOBaHMs, OICHUBATDH
JIOCTOBEPHOCTbH MOJTYUYCHHBIX PE3YJIBTATOB, BBIBOJOB U 0000IICHUA;

e MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIBUTATH MPEATOIOKEHHS O €r0 pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanueii:

e BBIABIIATH ACPHUIMTHI HHPOPMAIIUH, JaHHBIX, HEOOXOIUMBIX JJIsI OTBETAa HA BONMPOC U JUIS PEIICHUS 33/1a4H;
o BI)I6I/IpaTI> I/IH(l)OpMaIII/IIO N3 HNCTOYHHKOB pa3JII/I‘-IHI)IX THUIIOB, aHaJII/IBI/IpOBaTI), CI/ICTeMaTI/I3I/IpOBaTI> n I/IHTepHpCTI/IpOBaTI) I/IH(i)OpMaIII/IIO
Pa3IUYHBIX BUJOB M (POPM IPEICTABICHHUS;
e CTPYKTYpUpPOBaTh MH(POPMAIHUIO, IPEACTABIATh €€ B pa3IndHbIX (popMax, WITIOCTPUPOBATh rpapUUECcKy;
e OlIEHUBATh HAIEKHOCTh UH(OPMAIIUU IO CAMOCTOSITENBHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.
2) Vuusepcanvivie KOMMYHUKAmMUBHbIE Oelicmeusi, 00ecneuusaom chopmMupo8aHHOCHb COYUATbHBIX HABBIKOG 00YUAIOWUXCSL.
O6menue:

e BOCIPHUHHUMATH U (HOPMYIHUPOBATH CY>KJICHUSI B COOTBETCTBUH C YCIOBUSMU U IENSIMU OOIICHHUS;, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY
3pC€HHA B YCTHBIX U IMCBbMCHHBIX TCKCTAX, JaBaTh MMOACHCHHA 10 XO4Y PCIICHUA 3aJa4, KOMMCHTUPOBATH HOHy‘IGHHBII\/'I PE3YIbTAT,

e B XO0J€ 00CYXICHHUS 33/1aBaTh BOIPOCHI O CYIIECTBY 00CYKIaeMO TeMbI, MPOOIEMbl, pelIaeMoOii 3a/1a4l, BICKa3bIBaTh WU, HAIIEJICHHBIE HAa
IIOMCK PCIICHHA, COITOCTABJIATE CBOH CYXICHHA C CYKACHUAMU APYIUX YUaCTHUKOB AMUajiora, 06HaPY)KI/IBaTB pasiiniue U CXOoAaACTBO HO3HHHfI; B
KOppPEeKTHOH opMe GopMyITHpOBaTh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

° NpCACTABIATE PE3YyJbTaTbl PECIICHHUA 3aJadd, SKCIICPUMCHTA, UCCICAOBAHUA, IIPOCKTA, CAMOCTOATCIBHO BI)I6I/IpaTI) Q)opMaT BBICTYIIJICHUSA C
y4€TOM 3a/1a4 MPE3eHTAIMU U 0COOEHHOCTEN ay TUTOPUH.

CoTpyaHunuecTno:
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e TIOHMMAaTh W HCIIOJIB30BaTh NPEUMYIIECTBA KOMAHAHOM W WHAMBHIYaJbHOH pabOTHI MpHM pELICHWH YYEeOHBIX 3a7ay; MPUHUMATh LENb
COBMECTHOH JESITEIBHOCTH, IJIAHUPOBATh OPTraHU3AIMI0 COBMECTHOW palbOThI, pacnpeaeisaTh BUABI paldOT, JOTOBApHBATHCS, OOCYXIATh
MIPOLIECC ¥ PE3YJIBTAT PAOOTHI; 0000IaTh MHEHHUSI HECKOJIBKUX JTFO/ICH;

e  yYacTBOBAaTh B TPYIIOBBIX OpMax paboThl (00CYXICHHsI, OOMEH MHEHUI, «MO3TOBBIC ITYPMbI» M UHBIE); BBITOJIHATH CBOIO 4acTh PabOTHI U
KOOPAUMHHUPOBATH CBOU I[eﬁCTBHSI C APYI'UMH YICHAMH KOMAHIbI; OLICHUBATH KAa4YCCTBO CBOCI'O BKJIaga B OGH.[I/II\/'I IMPOAYKT IO KPUTCPUAM,
c(OpPMyYITHPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

3) Vnusepcanvhuie pecynamuensle oelicmaus, obecneuusaom QopmuposaHue CMblCI08bIX YCMAHOBOK U HCUSHEHHBIX HABbIKO8 TUYHOCTIU.
Camoopranuszaums:

COCTABIIATH IJIAH, AITOPUTM PEUICHHUS 3a7a4H, BEIOUPATh CIIOCO0 pEIIeHUs ¢ yUYETOM UMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATh BapUAHTHI PEIICHHH C YIETOM HOBOI HH(POPMAIIHH.
CaMOKOHTPOJIb:

e BJIAJICTh HABbIKAMHU IO3HABATEJIbHON PEQIIEKCMM KaK OCO3HAHMSI COBEPIIAEMBIX JIEHCTBUN W MBICIUTEIbHBIX IPOLECCOB, UX PE3YJbTATOB;
BJIaJIETh CIIOCOOAMU CaMOIPOBEPKU, CAMOKOHTPOJIS IIpoIiecca U pe3ysibTara pellieH!sl MaTeMaTHYeCKON 3ajiauu;

e MpEABUAETb TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IPHU PELIEHUM 33Ja4d, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, JAHHBIX, HAJACHHBIX OIINOOK, BBIABICHHBIX TPYIHOCTEH;

e OLEHUBATh COOTBETCTBUE PE3yJbTaTa L€ U YCIOBUAM, OOBSICHITh HMPUYMHBI JOCTUKEHUS WM HEJOCTUXKEHHUS PE3YyJbTaTOB JIEATEIbHOCTH,
HaXOJUTh OUIMOKY, aBaTh OLIEHKY PUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATbBI

12 KJIACC

OnepupoBaTh NOHATHAMHU: LMJIUHAPUUYECKas! TOBEPXHOCTb, 00pa3yroliue HMINHAPUIECKON MOBEPXHOCTH; LIMJIMH/IP; KOHMUECKas! TIOBEPXHOCTb,
o0pa3yromye KOHUYECKON TTOBEPXHOCTH, KOHYC; chepruuecKasi IOBEPXHOCTb.

Pacrnio3HaBath Tena BpaleHus (IMIMHAP, KOHYC, cdepa u map).

OOBACHATDH CITOCOOBI MOTyUEHUS TeJl BpallleHusl.

KnaccugunupoBaTh B3auMHOE pacnojokeHne Cephl U IIOCKOCTH.

OnepupoBaTh MOHATHSAMH: IIAPOBOI CErMEHT, OCHOBAaHHWE CETMEHTA, BBHICOTA CETMEHTA; IIapOBOM CIJIOI, OCHOBAHME IIAPOBOTrO CJIOS, BBICOTA
LIapOBOTO CJI0S; IIAPOBOM CEKTOP.

Boruncnsate 00BbEMBI U TITOIIAM TOBEPXHOCTEH TN BpaIlleHUs], TEOMETPUUYECKUX TeJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh MOHATHSIMU: MHOTOIPaHHMK, BIMCAHHBIA B cepy M ONMHUCAHHBIH OKOJO cdepsl; cdepa, BIHCaHHAsT B MHOTOTPAaHHUK WM TEJO
BpallleHusl.
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BbIUnCIATE COOTHOIICHHS MEXTy TUTOIIASIMH ITOBEPXHOCTEN M 00bEMaMU TOJOOHBIX TEJI.

N300pakaTh u3ydaeMble GUIYpbl OT PYKH U C IPUMEHEHUEM IPOCTBIX YePTEKHBIX HHCTPYMEHTOB.

BbIMonHATE (BBIHOCHBIC) IJIOCKHE YEPTEXKH W3 PUCYHKOB IMPOCTBHIX OOBEMHBIX (UTYp: BUA CBEpXy, COOKY, CHH3Y; CTPOMTH CEUCHHS Tel
BpaILCHUS.

W3BnekaTh, MHTEPIPETUPOBATh U IMPEOOpPa30OBBHIBATh MH(POPMAIIUIO O TMPOCTPAHCTBEHHBIX I'€OMETPHYECKUX (QHUrypax, MpPEACTAaBICHHYIO Ha
4epTexkax U pUCYyHKaxX.

OnepupoBarh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BbINONHATE NecTBUS CIOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXEHMs BEKTOpAa Ha YHCIO, OOBSCHSTH, KAKMMU CBOMCTBAaMHU OHHU
00J1a1a10T.

[IpuMeHATH paBWIIO NapAJICIICIUIIEAA.

OnepupoBarh NOHATHAMU: 1€KapTOBbI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOP, MOLYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI
MEXIy BEKTOPAMHM, CKAISIPHOE ITPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxoauts cymMMy BEKTOPOB U NPOU3BEICHUE BEKTOPA HA YMCIIO, YIOJ MEXAY BEKTOPAaMH, CKAJIPHOE IIPOU3BENCHUE, PACKIIAAbIBATh BEKTOP 110
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3a1aBaTh IUVIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CHUCTEME KOOPAMHAT.

[IpumensTh reomeTpuyeckue (PaxkThl IS PEIICHUS CTEPEOMETPUUYECKUX 3a/ad, MPEeAroJaralolliiX HECKOJIbKO I1aroB PELIEHUSs, €CJIU YCIOBUS
IPUMEHEHMS 33aJJaHbl B IBHOH (opme.

Pemate npocreiimne reoMeTpUYECKre 3aa4l Ha IPUMEHEHHE BEKTOPHO-KOOPIUHATHOIO METO/A.

Pemare 3a7aun Ha JJ0Ka3aTeNbCTBO MAaTEeMAaTHYECKUX OTHOILEHMHM M HaXOXKJICHHE I'€OMETPUYECKUX BEIMYMH IO o0pasliaM MM alropuTMaM,
IIPUMEHSISI U3BECTHBIE METO/IBI IIPU PEIEHUH CTaHAAPTHBIX MATEMATHYECKUX 3aad.

IIpuMeHATH NpOCTENIINE IPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEILIEHUH CTEPEOMETPUUECKUX 3a1au.

[IpuBOAUTE IPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEHN B IPUPOJE U )KU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

IIpuMeHATH MOTY4YEHHBIC 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATh PEAIBHBIC CUTYallUH U IMPUMEHATH U3YUYEHHBIE IOHATHS B IPOLECCE IOUCKA
pelIeHns MaTeMaTH4eCKH C(POpMYJIMPOBAHHON NPOOJIEMbl, MOAEIUPOBATh pEAbHbIE CUTYallud Ha SI3bIKE F€OMETPHH, UCCIIE0BaTh MOCTPOEHHBIE
MOJIEJIU C HCHOJIb30BAHWEM T€OMETPUYECKHUX MOHATHHA M TeopeM, amlmapara ajreOpbl; peliaTh NpaKTHUYECKUe 3a/auyM, CBSI3aHHBIE ¢ HaXOXKICHHUEM
F€OMETPUYECKHUX BEJTUYMH.
«CnenuajJbHbIe YCI0BHS PeaM3aluu AU CHHUIIMHbD)

[Tpu peanuzanuu npuHIUNa 1uddepeHpoBaHHOr0 (MHIMBUIYAIBHOI0) MOAX0Aa B 00yueHnn MmareMatuke ydammuxcs ¢ HOIA neo6xoaumo
YUUTHIBATh YPOBEHb Pa3BUTHUS y HUX MaHYyaJbHBIX HABBIKOB. YUYHUTENIb B Mpolecce oOyueHHs OINpeneNnseT BO3MOKHOCTU YYalluXcCs BBIIOJIHSTH
MUCHbMEHHBIE Pa0OTHI, IMOJI30BAaThCS MATEMaTHUYECKUMH WHCTPYMEHTAMH B TIPOIIECCE MOCTPOSHHSI TE€OMETPHUECKUX (UTYP M HM3MEPHTEIBHBIX
onepauuit. Tak e B mporecce 00y4eHHss MaTeMaTUKE, YIUTEII0 HeOOXOAMMO YUUTHIBATh YPOBEHb U KAUE€CTBO Pa3BUTHE YCTHOW peud yuamuxcs. [Ipu
HEZ0CTaTOYHOM YPOBHE €€ Pa3BUTHS HEOOXOJMMO HCIIOJIb30BATh TAKUE METO/IbI TEKYIIEr0 U IPOMEKYTOUYHOTO KOHTPOJISl 3HAHUN ydaluXxcs, KOTOpble
Obl OOBEKTUBHO TOKa3bIBAIM PE3YJbTaTUBHOCTh WX 0OydeHHs. BiioueHus oOyvaromuxcs B TMPOEKTHYI0 M y4eOHO-HCCIE0BATENbCKYIO
NesITeNIbHOCTD, MPOBE/ICHUSI HAOMIOIEHUI 1 SKCIIEPUMEHTOB, B TOM UYHUCIIE€ C HUCIIOJIb30BAaHUEM y4eOHOro J1abopaTopHOro 000pyAoBaHUs, HU(POBOTO

[okymeHT co3aaH B anekTpoHHon copme. Ne N'eomeTpus 12 kn Bannesa ot 01.09.2025. VcnonHuTens: MapTeiHoBa J1.P. 0 3IEKTPOHHbINA
Ctpanuua 9 u3 20. Ctpannua cosgana: 29.11.2025 15:47 =¥ TATAPCTAH



(37EKTPOHHOT0) M TPAAULMOHHOTO W3MEPEHUs, BKIIOYas OIpEIeIeHUe MECTOHAXOXKACHUS, BUPTYaJIbHBIX J1a0OpaTOpuid, BEUICCTBEHHBIX U
BUPTYaJIbHO-HATJISIIHBIX MOZETIEH, U KOJUIEKLIMH OCHOBHBIX MaTeMaTHYeCKIX OObEKTOB.

OOyuaromuecs ¢ JBUraTeIbHBIMM HApyIIEHUSMU MCHBITHIBAIOT Psii TPYJAHOCTEN B Ipoliecce o0ydyeHHs MareMaTuke. MoTOpHbIE HapyllIeHus
OrPaHUYMBAIOT CIIOCOOHOCTh K OCBOEHHIO MIPEIMETHO MPAKTUYECKON AEATEIbHOCTH. DTO MPUBOIUT K TOMY, YTO (DOPMUPYIOIIMECS 3HAHUSA U HABBIKU
SBIISIIOTCSI HEMPOYHBIMH, TOBEPXHOCTHBIMHU, (DparMeHTapHBIMH, HE CBSI3aHHBIMHU B eIMHYI0 cucTeMy. OOHApy>KUBAIOTCS TPYAHOCTH B (DOPMUPOBAHUU
IIPOCTPAHCTBEHHBIX U BPEMEHHBIX IPEJICTABICHUM, CUETHBIX ONepaluil, paboTe ¢ TeTpajplo, yUeOHHUKOM, crioco0ax 3amMcH NMPUMEPOB B CTOJOUK,
cobmroierreM opdorpaduaecKkoro pexxuma.

Ha ypokax marematuku, ydamuecs ¢ HOJIA ucnbIThIBalOT 0OCOOEHHBIE TPYAHOCTH NPH BBIIIOJHEHUH PUCYHKOB, YepTekell, rpaduKoB, Tak Kak
UM TPYJIHO OJHOBPEMEHHO JEp)KaTh KapaHJall W JIMHEHKY, [O3TOMYy MM 00s3aTelbHO TpeOyeTcs IMOMOIIb B3POCIOro (y4uTels, acCUCTEHTA).
Ooyuatomemycst ¢ HOJLA OpiBaeT mpole HaKaTHEM KJIABHII BBITOJHUTH YEPTEX HAa KOMIBIOTEPE, YEM ATO CJAeiaTh C MOMOIIBI0 KapaHJama U
muHelku. O0yuarommmces ¢ HOA nocTaTouHo TsKeIo 0CBauBaTh BBOJ MAaTeMaTHYECKUX CUMBOJIOB, HAIPUMEp, OOBIKHOBEHHBIX JpoOeH.

Ecnmu y yuamerocst ecth HapymeHus (GyHKIHMHA pyK, TO TEOMETPUUYECKUN MaTepuanl MOXHO paccMaTpuBaTh 0030pHO, 3a7adyd, CBSI3aHHBIC C
IIOCTPOCHHUEM, ITPONYCTUTh. BupTyanbHas nabopaTopus o MaTeMaTuke, Hanpumep, Ha miardgopme MO (POII) naer oOydaromumces BO3MOXXHOCTb
BBITIOJIHATH TIOCTPOCHUE T€OMETPUYECKHX (UTyp Ha IUIOCKOCTH M B MPOCTPAHCTBE, pabOTaTh ¢ KOOPAWHATHOH IUIOCKOCTHIO. Bosbmioe BHHMMaHue
Heo0XoauMO oOpamlaTh Ha HPAKTUYECKYIO HANpaBJIEHHOCTh OOyYeHHUs MaTeMaTHKe, a MMEHHO: a) M3MEpEeHHE MEepUMETPOB M IUIOoIIanei; O)
BBIYHUCIIUTCIIBHBIC HABBIKH, B TOM YHCJIC 1 C TIOMOIIBLIO KAJIbKYJIATOPA.

OnHoit u3 ocobeHHocTel padotsl ¢ yyammumucsa ¢ HOZA saBnsiercs To, 4T0 UM HE00X0AUMO O0JIbIlle BPEMEHU ISl BBIMOJIHEHUS 3aJjaHui, 4eM
3J0pPOBBIM O6y‘IaIOHII/IMCﬂ, IMO3TOMY IJIsA KOHTPOJIA 3HAHUH JIydli€ UCIOJIb30BaTh 3a/la4y Ha I'OTOBBIX YCPTCIKAX, 3ada4U, B KOTOPBIX YK€ HallCHaTaHO
YCIIOBHE U HAa4ajo pelieHus], a 00y4yaromuMcst 0cTaéTcsl ero TOJbKO 3aKOHUUTh WM BBIIIOJIHUTH TECTOBBIE 3a/aHusl. [lepesr KOHTpoIbHBIMU paboTamMu
He0o0X0UMO MPOBOAUTH 000OIIAIOIINE YPOKH MO TeMme, Tak Kak y oOydaromuxcs ¢ HOJIA oTmeuaroTcs HeNOCTaTKH pa3BUTUS MAMSTH, OCOOEHHO
KpaTKoBpeMeHHOH. O60011aronue ypoku Aal0T BO3MOKHOCTh CKOHIIEHTPHPOBATh BHUMAaHUE HAa OCHOBHBIX YIPaXXHEHUSAX, BBEJCHHBIX B KOHTPOJIbHYIO

pabory.
Copnepxxanne 001meo0pa3oBaTeIbHON NMPOrPaMMBI 0 reoMeTpun B 12 Kiacce
Ne Ha3zBanue tembl
n/m
1 Tesa BpaleHus

[MunuHapuyeckas MOBEPXHOCTb, 00pa3ylolMe LUIMHIPUYECKONH MOBEPXHOCTH, OCh IMWJIMHApUYECKOW moBepxHocTH. Llmnunnp:
OCHOBaHHUS U O0KOBast MOBEPXHOCTh, 00pa3yroIas U 0Cbh; IO (b OOKOBOM M MOJHON MOBEPXHOCTH.

Konunueckas moBepXxHOCTh, 00pa3yrolire KOHNYECKOW MOBEPXHOCTH, OCh U BEpILIMHA KOHWYeCcKol nmoBepxHocTu. KoHyc: ocHoBaHue 1
BEpIIMHA, 00pa3ylolias U OCh; IJIOLIaJb OOKOBOM M TOJHOM NMOBEPXHOCTHU. YCEUEHHBIM KOHYyC: 00pa3ylollue M BHICOTa; OCHOBaHMS U
OO0KOBast MOBEPXHOCTb.

Cdepa u map: nentp, paauyc, AMaMeTp; IUIOMIAs MOBEPXHOCTH cephl. BzanMHoe pacnonoxkeHue chepbl U MIOCKOCTH; KacaTelbHas
MJIOCKOCTH K cdepe; Tiomaab chepsl.

N300pakeHne Tesl BpallleHHus Ha MI0CKOCTH. Pa3BEpTKa IMIIMHApa U KOHYCA.
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KomOuHamu Ten BpamieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONMUCAHHBIN OKoJIo cepbl; cdepa, BIUcaHHAas B MHOTOIPaHHUK,
WU TEJIO BPAICHUS.

[Tonsitue 06 06béMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME MPAMOYTOIBHOTO MapajUIeNienuIea U CIASICTBUS U3
Heé. O0bEM mumMHapa, KoHyca. O0BEM 1apa 1 momaasb chepsl.

[Togo6HbIe Tena B mpocTpancTBe. COOTHOIMICHUS MEX/TYy IIJIOIAIIMH TOBEPXHOCTEH, 00bEMaMH 1MOT00HBIX TEJ.

Ceuenns mwimHIpa (MapayiebHO M MEPHEHIUKYIIPHO OCH), CEYEHHsI KOHyca (IapajuleIbHO€ OCHOBAHHMIO M TPOXOAAIIEe uYepes3
BEpILUHY), CEUEHUs 11apa.

2 BekTopbl M KOOPpAMHATHI B IPOCTPAHCTBE

Bekrop Ha mockoctu U B poctpaHcTBe. CI0KEeHHE U BHIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha uuciio. Pa3ioxkeHue BekTopa
no TpéM HEKOMILUIaHapHBIM BekTopam. [IpaBuino mapamnenenunena. Pemienue 3agad, CBS3aHHBIX C MPUMEHEHUEM MPaBUI JCUCTBUN C
BekTopamu. [IpsimoyronpHas cuctema KoopauHat B mpocTpancTtBe. Koopnuuatelr BekTopa. IIpocteiimme 3amauu B KOOpJAWHATaX. YTOI
Mexay BekTopamu. CKajasipHOE€ IPOU3BECHUE BEKTOPOB. BhIunciieHne yrioB Mexay NpsMbIMU U IIIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIM
METO/I TIPY PEIICHUH T€OMETPUUECKHUX 3a/1a4.

Kaneﬂnapﬂo-TeMaaneckoe IIaHUpPOBaHUE

NoNe HanmenoBanue pa3ieioB ¥ TeM NPOrpaMMbl Kox-Bo
4acoB

1 Tena Bpamenus 12
2 OO0BEMBI TEl 5
3 BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10
4 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3aIIHs 3HAHUN 7

Hroro 34
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KanennapHo-tematudeckoe (Ioypo4Hoe) IJIaHNpPOBaHue:
I'eomerpus 11 KJIACC

Ne Tema ypoka XapakTepHCTHKA BH/IOB JeSITEJILHOCTH 00y4- | DJeKTpOHHbIe (HM(pPOBHIE) [Hara
T\IT csl o0pa3oBaTeJIbHbIE pecypchl
[Inan ‘ IInan
Tesna Bpalenus
1 | Cdepa u map: HeHTp, paaryc, 1MamMeTp; OnepupyroT MOHATUAMMU: Bubmoreka IJOK
TUIOIIA b TOBEPXHOCTHU CEephI LUIMHAPUYECKas TIOBEPXHOCTb, https://m.edso00.ru/0341bc2b
2 BzaumMHoe pacnonoxenue chepbl u 06pasyronye IUINHAPUYECKOi bubnuoteka [{OK
IUIOCKOCTH; KacaTeJbHas INIOCKOCTD K OBEPXHOCTH; LIATHH/D; KOHHYECKAs https://m.edsoo.ru/bed12a43
3 I/I3o%(£zr>fe;Hr:4HeOcI:]<1ba$HC (11)1?:;; Ha HOBCPXHOCTE, 0OPA3YIOLLIE KOHHHCCKOI Bubmmoreka [TOK
, .
wiockoctr. CeueHus mapa NOBEPXHOCTH, KOHYC; Chepiieckas https://m.edsoo.ru/bc 15712
IMOBEPXHOCTh.
4 Hunuuapuyeckasi MIOBEPXHOCTb, bubmmoreka [IOK
o0pa3yromue MITHHIPUIECKOi PacriosHatoT TeNa BpalleHus https://m.eds00.ru/6054b8c1
IIOBEPXHOCTH, OCh LIMJIMHIPUIECKOU (uTMHp, KOHYC, chepa U map).
OBEpXHOCTH OOBSICHSIFOT CIIOCOOBI ITOTYICHUS T
5 HunuHap: ocHOBaHUS M OOKOBas BpallCHMA. bubmoteka [IOK
MMOBEPXHOCTh, 00pa3yIoIas U OCh; Krnaccudpumnupyror B3aUMHOC | https://m.edsoo.ru/188f6216
IO OOKOBOH M TIOTHOM pacnoyioxkeHue chepbl U MIOCKOCTH.
[TOBEPXHOCTH OnepupyloT TOHATHSMHU: IIapOBOU
6 N300paxenne NUIMHIPA HA TUIOCKOCTH. | ceTMEHT, OCHOBAaHME CEIrMEHTa, BBICOTA bubmoteka [IOK
Paspéprka nununapa. CeyeHus CerMEHTa; IWIAPOBOH  CiOH, ocHoBaHme | https:/m.edsoo.ru/016e25eb
LMIHHAPA (TUTOCKOCTBIO, NAPAIUIENEHON | 1119n0B0ro c10s, BHICOTA LIAPOBOTO CIIOS
WM TIEPIICHINKYJISIPHON OCH IUIIMH]IPA) HIAPOBOH CEKTOP.
7 Konnueckast noBepXxHOCTb, Bub6imoreka [IOK
00pasyrolrue KOHHYECKOM https://m.edsoo.ru/c94ba09b
MTOBEPXHOCTH, OCh U BEPIITUHA
KOHHUYECKOH MTOBEPXHOCTH
8 KoHnyc: ocHOBaHUE 1 BEpIINHA, Bubnunoreka [IOK
o0pa3yroias U 0Ch; IIOMaab OOKOBOMH https://m.eds00.ru/897dd3b2
Y IOJTHOW TTOBEPXHOCTH
9 Y ceuéHHBI KOHYC: 00pa3yIolue u bubnmnoreka [HOK
BBICOTA; OCHOBaHUS 1 OOKOBast https://m.edsoo.ru/1468bab3
TMOBEPXHOCTh
10 N3o0pakeHne KOHyca Ha INTOCKOCTH. Bu6immoreka [IOK
Pa3Béptka konyca. CeueHus KOHyca https://m.edsoo.ru/Obdelbe8
[okymeHT co3aaH B anekTpoHHon copme. Ne N'eomeTpus 12 kn Bannesa ot 01.09.2025. VcnonHuTens: MapTeiHoBa J1.P. B J/TEKTPOHHBIN
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(TTOCKOCTHIO0, TApAJUICITBHOM
OCHOBAHHUIO, U TIOCKOCTHIO,
MIPOXOJISIIIIEH Yepe3 BEPITHHY)

11 KomOuHnanus Ten BpanieHus u
MHOTOTPaHHUKOB
12 MHOTOTpaHHHK, OMTMCAHHBIN OKOJIO

cthepsr; cepa, BIIMCaHHAS B
MHOTOTPaHHUK WJIM B TEJIO BPAICHHS

bubmuoteka LIOK
https://m.edsoo.ru/3cefl0e5

bu6nmoreka IJOK
https://m.edsoo.ru/0b136158

O0BeMBI Te

13 [Tonsitre 06 00pEMe. OCHOBHBIE
CBOiicTBa 00BEMOB TeN

14 O0BéM UIIMHAPA, KOHYCa

15 O06béM mapa u wiomaas cheps

16 [TomoOHbIE TeNa B MPOCTPAHCTRE.

CooTHOIIIEHUS MEXAY TIIOMIAAIMU
MOBEpXHOCTEH, 00BEMaMK TOT0OHBIX
Teln

17 | KonrponbHas pabota o Temam "Tena
Bpamenus" u "O0beMbl Ten"

Bbruucnsaor  00bEMBI M IUIOIIAAM
IIOBEPXHOCTEN Tell BpalLlEHU,
FEOMETPUUYECKUX Tel C IPUMEHEHHEM

dbopmyi.

Onepupyrot MTOHSATHUSIMH:
MHOTOTPaHHHK, BIHCAHHBIM B cdepy u
ONHUCaHHBIM  OkoJIo  cdepwl,  cdepa,

BIIUCAHHAs B MHOTOIPAaHHUK WU TEJIO
BpALCHHUS.

BblUHMCHSIOT COOTHOLIEHUS  MEXIY
IUIOINAASIMU  TIOBEPXHOCTEH U 00BEMaMu
MOJI0OHBIX TE.

N300paxkatoT n3zydaemble (GUIYpBI OT
PYKH M € TPUMEHEHHUEM  IPOCTHIX
4epTEKHBIX NHCTPYMEHTOB.

BbInonHAIOT  (BBIHOCHBIE) — IJIOCKUE
YepTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Buj cBepxy, cOOKy, CHU3Y; CTPOUTh
CEYEHUs TEJ BPAILCHHUS.

W3BnekaroT,  HMHTEPHOPETHPYIOT U
peoOpa3oBbIBAIOT uH(pOpMaIHIo 0
MIPOCTPAHCTBEHHBIX reOMETPUUYECKUX
¢urypax, mpeAcTaBICHHYIO Ha 4YepTeXax U
pHUCYHKaXx.

bu6nmoreka IJOK
https://m.edsoo0.ru/26a03{b7

bubmuoreka LIOK
https://m.edsoo.ru/5513d87b

bu6nunoreka IJOK
https://m.edsoo.ru/d189bde2

bubmuorexa LIOK
https://m.edsoo.ru/810cfleb

bubmuorexa LIOK
https://m.edsoo.ru/4a33a8ab

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE
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18 | BekTop Ha IMIIOCKOCTH U B IIPOCTPAHCTBE OnepupyroT MOHSITHEM BEKTOp B bubmorexa [JOK
IIPOCTPAHCTBE. https://m.edsoo.ru/5caefclb
19 CrnoxxeHue U BBIYUTaHUE BEKTOPOB BBIMOMHSIOT — JCHCTBHS — CIOKEHHS bubnuoreka LJOK
BEKTOPOB, ~ BBIMMTAHMS  BEKTOpoB  u | Nttps:/m.edsoo.ru/23f4f089
20 YMHOXEeHHE BEKTOpa Ha YUCIIO YMHOKEHHS! BEKTOPA Ha YHCI0, OOBACHSIOT, - ]3;46HI/:10T6K3 }([101;79 )
" KaKMMHU CBOMCTBaMH OHHU OOJIAJIAIOT. DS./[1T1.6C500. IU/CEC ) /7
21 Pa3znoxeHue BekTOpa 1o TpéM Bubmmoreka [IOK
[IpumenstoT IIPaBUIIO
HEKOMIUTaHApHBIM BekTopam. [IpaBuio https://m.edsoo.ru/a28fd74e
napajuieJienuIeaa 1ap angeﬂennneﬂa.
22 Pemenue 3amad, cBSI3aHHBIX C TICPUPYIOT MOHATHAMH: JACKAPTOBbI bu6nmoreka IJOK
[PUMEHEHUEM NPABUJI ICHCTBUH € KOOpAHHATBl B MPOCTPAHCTBE,  BCKTOD, |  https://m.edsoo.ru/5a827900
BEKTOpaMHu MOIyJb BEKTOpa, pPaBEHCTBO BEKTOPOB,
23 KoopaunatHo-BekTOpHBIM MeTON Tpy | KOOPJAWHATBL ~ BCKTOpA,  YIroa — MCXKAy bubmmoreka [IOK
pEIICHUH TEOMETPHYECKIX 3a]1a4 BEKTOpaMmH, CKaJISIPHOE npousBeneHUe | https://m.edsoo.ru/d3alfe30
24 | IlpsmoyroneHas CHCTEMa KOODJMHAT B | BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIC bubmuoreka LJOK
npocTpancTBe. KoopaMHaTel BEKTOPA. | BEKTOPBI. https://m.edso0o.ru/48db7058
HpOCTeﬁIHHC 3aga4d B KoopauHaTax HaXOIIfIT C}’MMY BeKTOpOB u
25 Yrom mexty Bekropamu. CKalspHOE | poy3Be/ieHHe BEKTOpa HA YHCIO, yroll bubmoteka LITOK
. MIPOU3BEJICHHE BEKTOPOB MEKILY BEKTOpaMH, CKaISApHOE https.//Ig.edsoo.ru/7215<effc4
6 | Boluncnenue yrioB Mexay NpsSMBIMU U NPOM3BeNeHNe, PACKIAABIBAIOT BEKTOP IO bubanoreka 11O
IUTOCKOCTSIMU JBYM HEKOIITHHEAPHEIM BEKTOPAM https://m.edsoo.ru/8etbe78e
27 KonTponbHas pabora o teme 3474107  TTOCKOCTE aBH'eHI/IeM B Bub6imoreka [IOK
"BeKTopbl U KOOPAUHATHI B A . YP https://m.edsoo.ru/77¢22fc5
npoctpascTee” JIEKApTOBOM CHCTEME KOOPINHAT.
IToBTOpEHUE, 00001IEHUE, CHCTEMATH3ALMS 3HAHUI
28 [ToBTOpenwue, obo0IICHNE U VYMeTh: Bbu6nuoreka IJOK
cucrtemaTtuzaius 3HaHui. OCHOBHbIE -pemars npocreme https://m.edsoo.ru/1780basSd
(urypsr, paxtsr, Teopemsr kKypca FEOMETPUUYECKHE 3a/aud Ha NPUMEHEHUE
5 o HnaHHM%Tpgm BEKTOPHO-KOOPAMHATHOIO METO/IA. o m
9 OBTOPCHHE, ODODINCHMUE 1 -Pemate 3amaun Ha [10Ka3aTesbCTBO nbmorexa O
cucreMarusanus 3Hauuii. OCHOBHBIE o https://m.edsoo.ru/078cd184
MaTEMATHIECKHUX OTHOIICHUU 51
burypsl, GakThl, TEOPEMBI Kypca
R —— HAXOXJIEHUE T€OMETPUUECKUX BEIUYHUH IO
30 [ToBTOpenwue, o0o0IICHNE U o0pasiaM WM  aIrOpUTMaM, —HPUMEHsA butmmoreka [IOK
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cucTeMaTH3alusg 3HaHUH. 3amaun
TJIAHUMETPHH H METOJBI UX PEIICHIS

31 [ToBTOpEeHme, 0600IMICHNE 1
CUCTEMAaTH3alus 3HAaHUH. 3a1aun
TJIAHUMETPHH U METOJIBI MX PEIICHHS

32 [ToBTOpeHMe, 0600IMICHNE 1
cucTeMarn3anys 3Hanuil. OCHOBHBIE
¢urypsl, QpakTel, TEOpEMBI Kypca

CTEpEOMETPHH
33 HtoroBast KOHTpOJIbHAS paboTa
34 [TorTOpeHue, 0000IICHHE U

cUcTeMaTH3alus 3HaHUI

U3BECTHBIE  METOABI  IIPpU  PELICHUH
CTaHJapPTHBIX MATEMaTUYECKUX 3a]a4.

-IIpumensaTs IIpocTenIne
IIPOIrPaMMHBIE  CPEACTBA U JIEKTPOHHO-
KOMMYHHUKAIMOHHBIE CUCTEMBI pu
PELIEHUU CTEPEOMETPUUECKHX 3a]au.

-IIpuBouTh [IPUMEPBHI
MaTEMaTHYECKUX  3aKOHOMEPHOCTEM B
Ipupoe U JKH3HY, pacro3HaBaTh
IPOSIBIIECHUE  3aKOHOB  TIE€OMETPUU B
HCKYCCTBE.

-IIpuMeHATh MOJTy4YCHHBIE 3HAHUS HA
IIPaKTHKE: aHAJIM3UPOBATh peanbHbIe
CUTyalUl W  TNPUMEHATh  H3Y4YCHHbIE
IOHATUS B IIPOLIECCE IIOUCKA PEIICHMS

MaTeMaTUYECKU chopMyIIHPOBaHHOMN
npo0sieMbl,  MOJEIMPOBaTH  pealbHbIE
CUTyalluu Ha A3BIKE reoMeTpUH,

UCCIIEI0BaTh  IIOCTPOCHHBIE MOJEIU €
MCIIOJIb30BAHUEM T€OMETPUUYECKUX MOHATUI
U TEeopeM, ammapara anreOpsl; pemarb
IIPAKTUYECKHE  3a/ladyd, CBA3aHHBIE C
HaXO0X/I€HUEM T€OMETPUUYECKUX BEJTUUHH.

https://m.edsoo.ru/7491efe0

bu6nmoreka IJOK
https://m.edsoo.ru/4dffda97

bu6nmoreka IJOK
https://m.edsoo.ru/74b2ad91

bu6nmoreka IJOK
https://m.edsoo.ru/ec24dfc2

bubmuorexa LIOK
https://m.edsoo.ru/f465d10e

Kpurepun oneHuBaHus NPeAMETHBIX Pe3y/IbTATOB M0 MaTeMaTHKe ( reoMeTpHs)

OneHka NMCbMEHHbIX KOHTPOJBbHBIX paﬁoT Oﬁy'-lalOIlIHXCﬂ

OTBeT OIleHNBaETCs OTMETKOM «5), €CIH:

. pa60Ta BBIIIOJITHCHA ITOJIHOCTBIO,

e B JIOTHYECKHUX PACCYXKICHUSIX M 0O0OCHOBAHUU PEIICHUS HET MPOOETIOB M OITHOOK;
e B pPEIICHUH HET MaTeMaTHUeCKHUX OMMOOK (BOZMOXKHA OIHA HETOYHOCTh, OMKCKA, KOTOpasi He SBISETCS CICCTBUEM HE3HAHUS WU

HETIOHUMaHUs Y4eOHOTO MaTepuana).
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OtmeTka «4» CTaBUTCS B CIEAYIOIINX CIydasx:

e paboTa BBHINOJIHEHA TIOJHOCTHIO, HO 000CHOBAHMSI IIATOB PEUICHUSI HEIOCTATOUHBI (€CIIM YMEHHE 000CHOBBIBATH PACCYXKICHHS HE SIBIISUIOCH
CHeIMaJIbHBIM 00BEKTOM MPOBEPKHU);
e JIOMYNIICHBI OJHA OIIMOKA WJIM €CTh JBA — TPU HEAO0UETA B BHIKJIAIKAX, PUCYHKAX, yepTexax Win rpadukax (eciiv 3TH BUIIBI pabOT HE SBISIIHCH
CHEIHAIBHBIM 00bEKTOM
IIPOBEPKH).

OtMeTKa «3» CTaBUTCS, €CIIN:

e JIONYIICHO 0oJiee OHOM OMMOKM UK O0JIee IBYX — TPEX HEJ0YETOB B BHIKJIAJIKAX, YEPTEkKax WM rpadukax, HO 00yJaromuiics odnamaer
00s13aTEIbHBIMU YMEHUSIMH 110 TIPOBEPSIEMOM TEMe.
OTMeTKa «2» CTaBUTCSI, ECJIN:

e JIOMyUICHBI CYIIECTBEHHBIE OLITNOKH, MIOKa3aBIlIKe, YTO 00yJarouuiicss He 00naaaeT 00s3aTeIbHBIMU YMEHUSIMU 10 JAaHHOU TeMEe B MOJHON
Mepe.
Y4uuTenb MOXKET MOBBICUTh OTMETKY 332 OPUTHHAJIBHBIN OTBET Ha BOIIPOC UIIM OPUTHHATILHOE PEIICHUE 3a/1a4H, KOTOPBIE CBUIETEILCTBYIOT O
BBICOKOM MaTeMaTUYeCKOM Pa3BUTHH O0Oy4YaIOIIErocs; 3a peueHue 0oyee CI0KHON 3aa4ul UM OTBET Ha 0oJiee CIOKHBINM BONPOC, MPEATOKEHHBIE
o0yy4aromemycs JOMOJHUTEIBHO MOCTE BHIIOIHEHUS UM KaKUX-TM00 JPyTUX 3aJaHUM.

OueHka yCTHBIX OTBETOB 00y4alOIIUXCS
OTBeT OIIEHNBAETCS OTMETKOM «5», €CITM YUEHHK: TIOJTHO PACKPBLI COAEpKaHUEe MaTepraia B 00beMe, MPeyCMOTPEHHOM MPOTPaMMO U yUeOHUKOM;

®  U3JI0XKWJI Marepraj TPaMOTHBIM SI3bIKOM, TOYHO HCIIONIB3Ys MAaTEMAaTHYECKYIO0 TEPMUHOJIOTUIO M CUMBOJIUKY, B OTIPEICTICHHOM JTIOTUYECKON
MOCJIETIOBATEILHOCTH;

® TPAaBWIHHO BBIMIOJIHWI PUCYHKH, UEPTEKH, IPAPUKH, COMyTCTBYIOIINE OTBETY;

® [I0Ka3aJl yMEHHE WILTIOCTPUPOBATH TEOPHIO KOHKPETHBIMU IMPUMEPAMH, TPUMEHSThH €€ B HOBOUM CUTyaIlMy MIPH BHIMIOTHEHUH MIPAKTUYECKOTO
3aaHus;

® MPOJEMOHCTPHUPOBAI 3HAHUE TEOPUU paHee U3YYECHHBIX COMYTCTBYIOMINX TeM, C(HOPMUPOBAHHOCTH M YCTOWYMBOCTH UCIIONIb3YEMBIX MPU OTBETE
YMEHUHN U HaBBIKOB;

e OTBEYaJ CAMOCTOSATEIHHO, 0€3 HABOASIIINUX BOIIPOCOB YUUTEIS;

® BO3MOXHBI OJJHA — JIB€ HETOYHOCTH IIPH OCBEIICHHE BTOPOCTEIIEHHBIX BOIPOCOB MUJIU B BBIKJIAJIKAX, KOTOPbIE YUYEHUK JIETKO UCIIPABUII TIOCIIE
3aMEeUYaHUsl yUUTENs.

OTBeT OLIEHUBAETCSI OTMETKOH «4», ecaun
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® VYJIOBJICTBOPACT B OCHOBHOM Tpe6OBaHI/ISIM Ha OLICHKY ((5», HO IIpHU 3TOM UMECT OAWH U3 HCIOCTATKOB: B U3JIOXKCHHUU NOIIYIICHBI HeOOIbIIINE
HpO6€.HBI, HC UCKA3UBIICC MATCMATUYICCKOC COACPIKAHUC OTBCTA;
¢ JONYWICHBI OAWH — ABA HEAOYCTA IMTPHU OCBCIICHUU OCHOBHOI'O COACPIKAaHNA OTBETA, UCITPABJICHHBIC ITOCJIC 3aMCUYAHUS YUUTCIIA,
¢ JOMYUICHBI omnoOKa uiu ooiee ABYX HCOYCTOB IIPHU OCBCUICHNH BTOPOCTCTICHHBIX BOIIPOCOB WJIM B BBIKJIAJIKAX, JICTKO UCIIPABJICHHLIC ITOCIIC
3aMCUaHUA YUUTCIIA.
OtMeTKa «3» CTaBUTCS B CICAYIOIUX ClIy4dasax:

® HEMOJHO PacKpPBITO COJEpKaHKUE MaTepuaia (Coaep:kaHue n3JokKEeHO (pparMeHTapHO, HE BCETIa MOCIe0BaTeNbHO), HO TOKa3aHo o01ee
MMOHUMaHKE BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHHUS, IOCTATOYHBIE JIJIs1 YCBOCHUSI TPOrPAMMHOTO MaTepuaa;

® UMEJHUCH 3aTPyAHEHUS WK TOMYLICHBI OIIUOKHU B OINPe/IeICHUH MaTeMaTHYeCKON TePMUHOJIOTHH, YepTexKaxX, BhIKIAIKaX, UCIIPABICHHbIC
MOCJIe HECKOJIBKUX HABOASIIUX BOIIPOCOB yUUTES,

® YUYCHHUK HE CIPABWICS C IPUMEHEHUEM TEOPUHU B HOBOM CUTYaIlUU IIPH BBIMOJTHEHUH MPAKTUYECKOTO 3a/IaHHsI, HO BBITIOJIHUJ 3aJaHUs
00513aTeIbHOT0 YPOBHSI CIIOKHOCTH T10 IaHHOU TeMe;

® [IpH JIOCTATOYHOM 3HAHWH TEOPETUYCCKOTO MaTepHalia BhISABICHA HEIOCTATOUHAS C(HOPMUPOBAHHOCTh OCHOBHBIX YMEHUH M HaBBIKOB.

OTMmeTKa «2» CTaBUTCS B CICAYIOIIUX CIIydasK:

® HE PacKpbITO OCHOBHOE COJEpkKAaHUE Yy4EOHOrO Marepuana;
e OoOHapyKeHO He3HaHWE YYEHHUKOM Oouiblel win Hanbosiee BaXXHOM YyacT yuyeOHOro Marepuasa;
e JIONYLIEHBI OIIMOKU B ONPEACICHUN OHATHH, IPU UCIIOJIb30BAaHUN MaTEMAaTUUYECKOW TEPMUHOJIOTUH, B PUCYHKAX, YepTeKax WK Ipaukax, B
BBIKJIaJ[KaX, KOTOPBIE HE UCIPABIICHBI TI0CJIE HECKOIBKUX HABOASAIIUX BOIIPOCOB YUUTEIIS.
IMoaxoab! K OLIEHNBAHUIO IVIAHUPYEMBIX pe3y/bTATOB 00y4yeHus o Matematuke aereit ¢ HOJA

OCHOBHBIMU METOJIaMU TPOBEPKH 3HAHUNH W YMEHHH ydalMxcs [0 MaTeMaTHKe SIBJISIOTCS YCTHBIM ONpOC M NMHUCbMEHHble padoThl. K
MUCHbMEHHBIM (hOpMaM KOHTPOJISE OTHOCATCS: MaTeMaTHYeCKHe AUKTAHThI, CAMOCTOSITEIbHBIE U KOHTPOJIbHbIE pa0OThI, TECTOBBIE 3a/IaHUS U TECTHI.

OcHOBHbIE BU/IbI IPOBEPKH 3HAHUN — TEKyIllasg U UTOroBas. TekyIias mpoBepKa MPOBOJUTCS CUCTEMAaTHYECKHU U3 YpOKa B YPOK, a UTOroBasi —
T10 3aBEpILEHUH TeMbI (pa3zena), IKOJIbHOTO Kypca.

[Ipu olleHMBaHUU MJIAHUPYEMBIX pe3ybTaToB 00yueHHs MaTemaTuke ydaumuxcsd ¢ HOJIA HeoOXonuMo yuuThIBaTh TaKue€ WHAMBHUAYaJIbHbBIE
0COOEHHOCTH MX pa3BUTHs, KaK: YPOBEHb Pa3BUTUS MOTOPUKHM PYK, YPOBEHb BIIaJIEHUS YCTHOW peublo, SHEPreTUYECKHE pecypchl 00ydaromuxcs ¢
HOJA. [Ins kaxxqoro yueHUKa yUUTeIb MOJ0MpaeT UHIUBUIYaIbHbIE (DOPMBI KOHTPOJIS PE3yJbTaTOB 00yUEeHUs MaTeMaTHKE.

s obyyaromuxcesa ¢ HOJZIA Heo0xoauMo yBendeHne BpeMs 171l BHITIOJIHEHUS! KOHTPOJIBHBIX M CAMOCTOATENBHBIX padoT.

KoHnTponbHble, caMOCTOSTENIbHBIE U MPaKTUYeCKue paboThl MPU HEOOXOIMMOCTH MOTYT MpelaraTbCsl ¢ MCMOJIb30BAHUEM 3JIEKTPOHHBIX CHCTEM
TECTUPOBAHUS, HHOTO MPOTrPaMMHOI0 oOecreueHus, 00ecreunBaloui Ipyu HE0OXOAMMOCTH MOXXHO HCIHOJIB30BAaTh TEKCTHI C KPYNHBIM IIPH(TOM;
IIPUMEHATh KOHTPOJIBHBIE U3MEPUTEIN C OTACIBHBIMU JJIEMEHTAMHM PELICHUS; UCIIOJIb30BaTh AITOPUTMBI IIPH PEIICHUH YPaBHEHUW W HEPABEHCTB,
KOHTPOJIbHBIE U3MEPHUTEIH C TOTOBBIMU IpadukamMu QyHKIMH U AUarpaMMaMu; HCII0JIb30BaTh OHJIAIH TECTUPOBAaHUE C BLIOOPOM OTBETOB.
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MUCbMEHHBIMU ()OPMaMH.
Hanpuwmep, ¢ 3Toii 11e/1bl0 MOTYT HMCHOJIB30BATHCS TECTHI U TECTOBBIE 3afanus n3 bubmoreku MOI (POII) na nro6om 3tane ypoka. C IOMOIIBIO
TaKUX 33JaHUI ¥ BOIIPOCOB 3HAYUTEIHHO MPOIIE M0100paTh MaTepual il KOHKPETHOTO KJlacca, YYCHUKA, COOTBETCTBYIOMINI YPOBHIO €ro Pa3BUTHSA
Y BO3PACTHBIX 0COOEHHOCTEH.

JIner koppekTHPOBKH padoyeii NporpaMmsbl

Texkyumii KOHTpoJIb B (popMe yCTHOro ompoca NMpH HHU3KOM KauecTBE YCTHOM AKCIPECCHBHON pedM ydYaluxcsi HeOOXOIUMO 3aMEHSTh

Kiace HasBanue pasnena, TeMbl Hara [IprunHa KOPPEKTUPOBKHU Koppekrupyronme [ara
npoBexq MEPOIPUATUSL IPOBE
CHUA JCHUA 110
o (bakry
IUIAHY
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Jlnct cornacosanus kK gokymeHTy Ne l'eomeTpusa 12 kn Banvesa ot 01.09.2025
WHnunaTop cornacoBaHus: MaptbiHoBa J1.P. dupektop
CornacoBaHune nHngumnposaHo: 29.11.2025 15:48

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo
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