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MNOSACHUTEJIBHASA 3AIIMCKA
Craryc 10KYMeHTa
Pabouas nporpamMma o reoMeTpuu pa3padoTaHa Ha OCHOBE:

o @enepanbHoro 3akoHa PO «O6 obpazoBanuu B Poccuiickoit @eneparumy No273 —D3;

e @enepanbHOTO TOCYAAPCTBEHHOTO O0pA30BaTEIbHOIO CTaHAApTa OCHOBHOTO o00Imero oOpa3oBaHusi (YTBEpXKIEH MPUKA30M
MunucrepcrBa oopazoBanus u Hayku PD ot 17 nexadps 2010 r. Ne 1897);

o @enepanbHON aAaNTUPOBAHHOM 00pa30BaTENbHONW MPOrpaMMbl OCHOBHOIO O0IIero o0pa3oBaHus Uil OOyYaroIUXcs C
OrpaHUYEHHBIMH BO3MOXHOCTAMHU 370POBbs, yTBepkIeHHOU 24.11.2022 r. Munnpocsemenus PO o Ne 1025;

e AjanTUpOBaHHOH 0Opa30BaTEeNbHOW TMPOrpaMMBl  OCHOBHOTO o0mero oOpaszoBanus [ ocynapcTBEHHOTO — OOKETHOTO
00111€00pa30BaTEILHOTO YUPEKACHUS «AJIBMETHEBCKAs IIKOJIA-HHTEPHAT JUISI IETeH C OrPaHUYCHHBIMUA BO3MOXXHOCTSIMH 3/T0POBbBSI»
(6.2);

e VYueOHOro mirana ['ocymapcTBEHHOTO OIOKETHOTO 00MIe00pa30BaTEIbHOTO YUPEKACHUS «AJIBMETHEBCKAs MIKOJA-UHTEPHAT IS
JeTel ¢ OrpaHNYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbS;

e [lonoxeHus o CTPyKType, MOpsAIKE pa3pabOTKU M YTBEPXKICHHS PabOYMX MPOrpaMM Y4eOHBIX KypCOB, HMPEAMETOB, AUCIUILUINH
['ocynapcTBEeHHOTO  OIO/KETHOTO 00IIe00pa30BATEIbHOTO YUPESKACHUS «AJIBMETHEBCKAs UIKOJA-MHTEPHAT Ui JeTed ¢
OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBBS»;

e Paloueii nporpamMmbl BocuTaHusi AJIbMETHEBCKOM IIKOJIbI-HHTEPHATA;

e Meronnueckux pexomeHaanuii MunuctepctBa obpazoBanus M Hayku PT «OcoOeHHOCTH mpernoaaBaHMsl y4eOHBIX IPEIMETOB
«MaTeMaTuKa ;

o @enepanbHOr0 MNepeyHs Y4eOHUKOB, PEKOMEHJOBAHHBIX (JIOMYIIEHHBIX) K HCIOJb30BAHUIO B 00pa3oBaTeIbHOM IIpOLECCE B
00pa3oBaTENbHBIX YUPEKACHUSAX;

Conep:xanue \ 0011251 XapaKTePUCTHKA Y4eOHOT0 NMpeaMeTa

['eomeTpust Kak OJIMH M3 OCHOBHBIX Pa3/ICNIOB MIKOJIBHON MaTeMaTHKH, MIMEIOIIUI CBOCH LIETbI0 00ECTICYNTh U3YUCHHE CBOMCTB M pa3MepoB Quryp,
WX OTHOIICHHUI ¥ B3aHMHOE PACIIOJIOXKEHHUE, OIMUPACTCS Ha JIOTUIECKYIO, I0KA3aTeIbHYI0 JIMHUIO. [[eHHOCTh H3y4deHNs TeOMETPHH Ha YPOBHE OCHOBHOTO
o01iero o6pa3zoBaHus 3aKIIOYAETCS B TOM, YTO O0yUAIOIIUNACS YUUTCS IPOBOIUTH JOKA3aTEIbHbIE PACCYXKACHUS, CTPOUTD JIOTHYECKHUE YMO3AKIIIOUCHHUS,
AOKa3bIBAThb MCTUHHBIC YTBEPKACHUA W CTPOHUTH KOHTPIIPUMEPHBI K JIOKHBIM, HNPOBOJUTH PACCYXKJICHUSA «OT MPOTUBHOI'O», OTINYATH CBOICTBa OT
MIPU3HAKOB, POPMYJINPOBATH OOPATHBIE YTBEPIKICHHUS.

BTOpOfI LEJIBIO U3YUCHUA TCOMETPUU ABJIACTCA MCIIOJIB30BAHUC e€ Kak HHCTPYMCHTA IIPHU PCHICHUN KaK MAaTEMaTUYCCKUX, TaK U MPAKTUYCCKUX
3aJa4, BCTPEYAIOUIUXCS B peanbHOM kHU3HU. OOydaroluiics T0JKeH HAyYUThCS ONPENEIUTh IeOMETPUUECKylo (PUrypy, onucaTh CIOBaMM JaHHBIN
4epTEX WU PUCYHOK, HANTH IJIOMA]b 36MEJILHOTO Y4acTKa, paCCUUTaTh HEOOXOAMMYIO JUIMHY OMTOBOJOKOHHOTO KaOelst Wi TpeOyeMble pa3Mepsl
rapaxka JUis aBTOMOOMJISI. DTOMY COOTBETCTBYET BTOpasi, BHIUMCIMTENbHAs JHUHUA B M3Yy4eHUU reomMeTpuu. [Ipw perieHunu 3ajgad MpakTUYECKOTro
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XapakTepa OOy4aroIIUICs y4YUTCA CTPOUTh MATEMaTHUYECKHUE MOJENM pEeabHbIX >KU3HEHHBIX CHUTyalluid, NPOBOJUTH BBIYMCICHUS MU OLCHUBATH
aJICKBATHOCTD ITOJIYYEHHOT'O PE3YJIbTATA.

Kpaiine BaxkHO MO4EPKUBATH CBA3U F€OMETPUH C JPYTUMH y4eOHBIMU ITPEIMETaAMU, MOTUBUPOBATh UCII0JIb30BATh ONPEIEIEHUS FEOMETPHUECKUX
buryp u NOHATHHA, JIEMOHCTPUPOBATH IPUMEHEHHE MTOJYYCHHBIX YMEHUH B (PM3UKE U TEXHHUKE. DTU CBSI3U HanOoJiee ipKo BHIHBI B TeMax «BeKkTopbiy,
«Tpuronomerpuyeckre cooTHomeHus», «Meroxa koopaunat» u «Teopema [Iudaropar.

VYuebublil Kype «I'eoMeTpus» BKIIOYAET CIEAYIONINE OCHOBHBIE pa3zeibl cofepkanus: «I'eomeTpudeckue GUTrypsl U KX CBOMCTBay, «M3mepeHue
IeOMETPUUECKUX BEIMUYUHY, «/eKapTOBbl KOOPANHATHI HA INIOCKOCTHY, «BekTophl», «/IBnxkeHus miockoctny, «IIlpeodpa3oBanus nogoous».

«MaremaTuKy yXe 3aTeM y4UTbh HaJl0, YTO OHA YM B MOPSAOK PUBOJUTY, — MUCAJ BEIUKUN pyccKkuil yueHslid Muxaun BacuiibeBuu JlomoHOCOB.
W B 3TOM COCTOMT OJIHA U3 JIBYX LeJiell 00yUeHHs] TEOMETPHH KaK COCTAaBHOM YacTH MaTEMAaTHKH B LIKOJIE. DTON LEIH COOTBETCTBYET J0Ka3aTeIbHas
TUHUS TpenoaaBanus reometpun. Crnenys npencraBieHHoi [IporpaMme, ¢ ceIbMOro Kilacca Ha YpoOKax reOMeTpUH 00YJaroIMics YIUTCS IPOBOIUTH
JIOKa3aTeNIbHbIE PACCYKICHMs, CTPOUTH JIOTUYECKHE YMO3AaKJIIOUEHUs, JOKA3bIBaTh MCTUHHBIE YTBEP)KICHHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM,
MIPOBOAMTD PACCYKICHHS «OT MPOTUBHOTOY», OTIIMYATh CBOMCTBA OT MPU3HAKOB, GOPMYIHUPOBATh 0OpaTHbIE yTBepkAeHUS. OOy4daromuiics, OBIaAeBIIHIA
HCKYCCTBOM pacCyklaTh, Oy/IeT MPUMEHATh €ro M B okpyxaromed xu3Hu. Kak nucan reomerp u negaror Urops ®@enoposuu lllapeirun, «ioasmu,
MMOHUMAIOIIUMHU, YTO TAKOE€ J0KAa3aTeJIbCTBO, TPYAHO U JaK€ HEBO3MOKHO MaHUIYJIUPOBaThb». M1 B 3TOM COCTOUT Ba)KHOE BOCIIMTATEJILHOE 3HAYEHUE
M3y4YEeHUsl FEOMETPHUH, IIPUCYIIEE UMEHHO OTEUYECTBEHHOW MaTeMAaTHYECKON IIKOJIE.

BMmecTe ¢ TeM aBTOpBI ImpOrpaMMbl MPEIOCTEPETaloT YUUTEs OT U3JIMIIHEro (opmanu3ma, OCOOCHHO B OTHOLIEHWH Hayal U OCHOBAaHHM
reoMeTpun. @pannysckuil MatemaTuk JKaHn J{beJoHHE 10 3TOMY MOBOJY BbICKa3ajcs Tak: «UTo KacaeTcs IeIMKaTHOM MPoOIeMbl BBEICHHS «aKCHOMY,
TO MHE Ka)KeTCsl, YTO Ha MEePBHIX MOpax HYKHO BOOOIE U30eraTh MPOU3HOCUTH caMo 3TO clioBO. C Ipyroif e CTOPOHBI, HE CIIeAYeT yIycKaTh HU OJJHOM
BO3MO>KHOCTH JJaBaTh IPUMEPHI JIOTHUECKUX 3aKIIOUEHUH, KOTOpbIE Ky/ia B 0OJIbIIEH Mepe, UeM Uesl aKCHOM, SIBJISIIOTCS UICTUHHBIMU U €IUHCTBEHHBIMU
JBUTATEISIMU MaTEMaTUYECKOTO MBILLUIEHUS.

BTopoii 11e1b10 U3ydeHHsI TEOMETPUU SABIISIETCS UCITOJIB30BAaHNE €€ KaK MHCTPYMEHTA IIPU PEIEHUN KaK MaTEMaTUYECKUX, TaK U IPAKTUYECKHUX
3ajJjay, BCTPEYAIOIIUXCS B peabHOM skn3HU. OKOHUMBILIMHA KypC T€OMETPUU 00YYaIOLIUXCS JOJDKEH OBITh B COCTOSTHMM OINPENEIUTh T€OMETPHUECKY O
¢burypy, onucarb CJIOBaAMH JITaHHBIA YePTEK MM PUCYHOK, HAUTH IUIOIIAIb 3€MEJIBHOT0 Y4acTKa, pacCUuTaTh HEOOXOAUMYIO JUTMHY ONTOBOJIOKOHHOTO
Kabenst Ui Tpedyemble pa3Mephl rapaxa Al aBTOMOOMIIS. DTOMY COOTBETCTBYET BTOpasi, BBIUMCIUTENbHAS JUHUS B U3y4YEHUH T€OMETPUHU B IIKOJIE.
JlanHast mpakTUYECKast TUHUS SBIIACTCS HE MEHee BaxXHOM, yem niepBasi. Emé [1naton npeanuceiBan, 4To0b! «rpaxaane [IpexkpacHoro ropoga HA B KOeM
cllydae He OCTaBJISUIM T€OMETPHIO0, BE/Ib HEMAIOBAXKHO Jlaxke TOO0UHOE e€ MPUMEHEHNE — B BOEHHOM JIeJie Ja, BIPOYeM, U BO BCEX HayKaxX — JIJIsl JTy4IlIero
UX YCBOEHHS: MBI BeJlb 3HaeM, Kakasi O€CKOHEUHas pa3HULA CYIIECTBYET MEX/y YeJIOBEKOM MPUYACTHBIM K T€OMETPUM U HENpUYacTHbIM». [l 3TOTO
YUUTEII0 PEKOMEHAYETCs MoAOUpaTh 3aaui MPaKTUUECKOT0 XapakTepa JIsl pacCMaTPUBAEMBIX T€M, YUUTh OOy4JarOIIUXCsl CTPOUTh MaTeMaTH4YeCKue
MOJIEJIN PEATTbHBIX KU3HEHHBIX CUTYAlIMI, IPOBOJUTH BHIYMCICHUS U OLIEHUBATh a/IEKBATHOCTH MOJIYYEHHOTO pe3ynbTaTa. Kpaline BaxKHO MOTUEPKUBATD
CBSI3M T€OMETPUHU C JAPYIrUMH NpeaMEeTaMH, MOTHUBHUPOBATH HCIOJB30BaTh OMPEIENICHUS T'€OMETpUUYeCKUX (GUTyp U TOHSATHH, E€MOHCTPHUPOBATH
IPUMEHEHHE MTOJTyYCHHBIX YMEHUH B PU3HKE U TEXHUKE. DTH CBsI3U HanboJiee ipKo BUIHBI B TeMax «BekTops», « TpuroHoMerpruyeckre COOTHOLICHUS,
«Meton koopaunaT» u «Teopema [Tudaropay.
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MecTto y4eOHOr0o Kypca B y4eOHOM ILJIaHe

CornacHo yueOHOMY TiaHy B 7—10 kmaccax usydaeTcss yuyeOHbIM Kypc «['€oMeTpus», KOTOPBIM BKJIIOYACT CICAYIOIINE OCHOBHBIC DPa3feiibl
comepxkanus: «I'eomerpuyeckue GUTypsl U UX CBOHCTBaY, «M3MepeHne reoMeTpUYECKIX BETMUNHY, a TAKXKE «/[eKapTOBBI KOOPMHATHI Ha TNIOCKOCTHY,
«Bexropsb», «/IBuxkenus miockoctu» u «lIpeoOpa3oBanus nogoous».

Y4eOHbIH I1aH PeyCMaTPUBACT U3YUYEHUE T€OMETPHH Ha 0a30BOM YPOBHE, UCXOJIs U3 HE MeHee 68 yueOHBIX 4acoB B y4eOHOM roJty, Bcero 272
qaca 3a 4eTbIpe rofa o0yueHus.

CBsi3b ¢ padoyeii TpOorpaMMoii BOCIIUTAHUSA IIKOJIbI

Peanu3zanus negarorn4eckiMu pabOTHUKaMH BOCIIUTATEIbHOIO MIOTEHIIMANA YPOKOB aJIreOphl MpeIoiaraeT ciaelyrolee:
- YCTaHOBJICHUE JOBEPUTEILHBIX OTHOIICHUNA MEXKIy IeJarorn4ecKuM pabOTHUKOM M 00YYarOIUMHUCS, CIIOCOOCTBYIONUX MO3UTHBHOMY BOCTIPUSTHIO
oOyyaromuMucs: TpeOOBaHUH M NPOCHO MEJAroruuyeckoro pabOTHUKA, MPHUBICYEHUIO MX BHHUMAaHHUS K 0OCyXJaeMoll Ha ypoke HHGopMaluy,
aKTUBU3ALMU [TI03HABATEIbHON JAESITEIbHOCTH;
- noOyxJaeHue oOydaroumxcs coOnoaTh Ha ypoKe OOIICNPUHSATHIE HOPMBI MOBEAEHUS, NpaBUia OOLIEHHS CO CTapIIUMH (Te€Jaroru4ecKuMu
pabOTHHUKAaMM) U CBEPCTHUKAMHU (00YJaIOIMMHUCS ), IPHHIUIBI y4eOHOW AUCIUIUIMHBI M CAMOOPTaHU3AIINN;
- IpUBJICYEHNE BHUMAHMsI 00Y4arOIMXCsl K IIEHHOCTHOMY aclleKTy M3y4aeMbIX Ha ypoKax sIBJICHUH, OpraHu3alus ux paboThl ¢ IOJIy4aeMoi Ha ypoke
COIIMAJIFHO 3HAYMMOW WH(pOpMannell — HHUIMUPOBAHNUE €€ 00CYX/ICHUS, BEICKa3bIBaHUSI 00YYAIONMMICS CBOCTO MHEHUS 110 €€ TIOBO/Y, BEIPAOOTKH
CBOETO K HEW OTHOLICHMUS;
- HCII0JIb30BAHNE BOCIIUTATENbHBIX BOSMOXKHOCTEHN cofiepKaHMs ydeOHOro MpeMeTa 4epe3 AEMOHCTPALMI0 00yJaloIUMCs IPUMEPOB OTBETCTBEHHOTO,
IPaXJaHCKOTO TOBEACHUs, MPOSBICHUS YETOBEKOIIO0US U 100pOCepAeyHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIMX TEKCTOB JJIS YTEHHMS, 3a/1ad JUIs
pelieHus, TpoOIeMHBIX CUTYalui 17151 OOCYXAEHUSI B KJIacce;
- IpUMEHEHHE Ha YPOKe MHTEPAaKTUBHBIX (popM paboThl ¢ 00YUAIOIMMHUCS: UHTEUIEKTYyaIbHBIX UTP, CTUMYIHPYIOIMX O3HABATEIbHYIO MOTHUBAIUIO
oOyuyaroluxcs; AMJaKTUIECKOro Tearpa, IJie NoJyYeHHbIe Ha YPOKE 3HaHHs OOBITPBIBAIOTCS B T€ATPaIbHBIX OCTAHOBKAX; AUCKYCCUM, KOTOPBIE TAIOT
00yJaromuMcsi BO3MOXKHOCTh MPHOOPECTH ONBIT BEJCHHMS KOHCTPYKTHBHOIO JMANOra; rPyHIoBOM pabOThl MIM pabOThl B Mapax, KOTOpbIE y4yaT
KOMaHJHOU padoTe U B3aUMOAECUCTBUIO C IPYTUMHU JETHMU;
- BKJIIOYEHHME B YPOK HIPOBBIX MPOLEAYpP, KOTOPbIE MOMOIalT MOJAEP)KaTh MOTHBALMIO OOYYAIOUIMXCS K TMOJYYEHHUIO 3HAHWH, Halla)kKHBaHUIO
MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOILIEHUH B KJ1acce, IOMOTAl0T YCTAaHOBJICHHIO 100posKeIaTebHOM aTMOoc(ephl BO BpeMsl YPOKa;
- opranu3anus medcTBa MOTUBUPOBAHHBIX U APYAMPOBAHHBIX 00y4arONIMXCA HaJ UX HEYCIEBAIOIIMMU OJHOKIACCHUKAMHU, JAIOIIET0 UM COLUAIbHO
3HAYUMBIN OMBIT COTPYAHUYECTBA U B3aHMHOM ITOMOIIY;
- MHULUUPOBAHUE U TOJJEPKKA HCCIEI0BATENbCKONW AESITETbHOCTH OOYyYaloIIMXCS B paMKax pealn3allid UMH HWHIUBUAYAIbHBIX W TPYHIOBBIX
HCCIIEIOBATENBCKUX MPOEKTOB, YTO JacT 00Y4aIOIUMCSI BO3SMOXHOCTh IPUOOPECTH HABBIKM CaMOCTOSTEIIBHOTO PELICHUs! TEOPETUUYECKON MPOOIIEMBI,
reHepupoBaHus U 0OPMIIEHHSI COOCTBEHHBIX MJIEH, YBAXKUTEILHOTO OTHOIICHUS K UYy)KUM UM, OOPMIIEHHBIM B paboTax APyrux HcciepoBaTenel,
HaBBIK MMyOJIMYHOTO BBICTYIUICHHUS TIepe/l ayJUTOpUEH, apryMEHTUPOBAHHSI M OTCTAUBAHUS CBOEH TOUKU 3PEHHUS.
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Pe3ynbrarhl eauHCTBa y4eOHOM M BOCIMTATEIBHOU JEATENILHOCTH OTPa)KEHBI B paszzenie padouel nmporpamMmbl «JIMUHOCTHBIE pe3yabTaThl U3yYCHU S
y4e0HOT0 MpeMETa «reOMETPHS» Ha YPOBHE OCHOBHOTO 001IIero 00pa3oBaHUs.

HpuHumMnbl peajn3aluu NPUMEPHOH aJanTHPOBAHHON padoyeii mporpaMMsl

[Tpu peanuzanuu npuHUKNa AUGPepeHIUPOBaHHOIO (MHANBUIYAIIBHOIO0) 101X04a B 00yueHnH Matemaruke ydamuxcs ¢ HOJIA Heo6xoaumo
YUUTBIBaTh YPOBEHb PA3BUTUSl Y HUX MaHyaJbHBIX HABBIKOB. YUHTENb B MIpolecce OOy4eHHUs ONpeAessieT BO3MOXXHOCTH YYAIIMXCS BBITOJHATH
IUCbMEHHBIE pabO0TBhI, I0JIb30BATHCSI MATEMAaTHUECKUMH HHCTPYMEHTAMHU B ITPOLIECCE TOCTPOSHHS TEOMETPUYECKHUX (DUTYP U U3MEPHUTEIbHBIX OIIEpaLHi.
Tak sxe B mporecce OOy4eHHs MaTeMaTHKE, YYHTEII0 HEOOXOOMMO YYHUTHIBATh YPOBEHb M KayeCTBO pPa3BUTHE YCTHOW peun ydammxcs. [Ipu
HE/I0CTaTOYHOM YpPOBHE €€ pPa3BUTUsl HEOOXOIMMO UCIOIb30BATh TAKUE METO/Ibl TEKYIET0 U MPOMEXYTOUHOI0 KOHTPOJIS 3HAHUH yJaluXxcs, KOTOpble
ObI 00BEKTUBHO TIOKA3BIBAIN PE3YJIbTATUBHOCTh UX 00y4YeHHs. BKIroueHUs 00yJaronuxcsi B MPOEKTHYIO M YU€OHO-MCCIIeI0BATEIbCKYIO AEATEIBHOCTD,
IIPOBE/ICHUS HAOIIOIEHUH U KCIIEPUMEHTOB, B TOM YHUCIIE C UCIOIb30BAHUEM YUEOHOI0 JIAOOPaTOpHOro 000py0BaHus, LU(POBOTO (3JIEKTPOHHOI0) U
TPaIUIIMOHHOTO W3MEPEHUs, BKJIIOYAsl OIpPENEeICHHE MECTOHAXOXKIECHHS, BUPTYAJIBHBIX JIA00OpPaTOpWi, BEIIECTBEHHBIX M BHPTYAIbHO-HATJISTHBIX
MoJieIel, U KOJIJIEKIIMI OCHOBHBIX MAaTEMAaTHYECKUX OOBEKTOB.

OOyyaromuecs ¢ JBUraTeIbHBIMM HAPYLIEHUSIMU HCHBITHIBAIOT Psii TPYAHOCTEH B Ipoliecce oO0ydyeHus MareMaTuke. MoTopHble HapyleHus
OrPaHUYMBAIOT CIIOCOOHOCTh K OCBOEHHIO MPEIMETHO MPAKTUYECKON NEATEIBbHOCTH. DTO MPUBOJAUT K TOMY, YTO (POPMUPYIOLIMECS 3HAHUS U HaBBIKU
SBIISTIOTCSI HEMPOYHBIMH, TOBEPXHOCTHBIMHU, (pparMeHTapHBIMH, HE CBA3aHHBIMHU B eIMHYI0 crcTeMy. OOHapyKUBAIOTCS TPYIHOCTH B (DOPMUPOBAHUH
IIPOCTPAHCTBEHHBIX U BPEMEHHBIX INPE/ICTaBICHUM, CUETHBIX ONepaluii, paboTe ¢ TeTpaabio, y4eOHUKOM, CIIOCOOAaX 3amMCH MPUMEPOB B CTOJIOHK,
coOmoienneM opdorpaduueckoro pexuma.

Ha ypokax marematuku, ydanmecs ¢ HOJIA ncnbIThIBalOT OCOOCHHBIE TPYAHOCTH MPH BBHIIIOJHEHUU PUCYHKOB, YepTexkeil, rpadukoB, Tak Kak
UM TPYAHO OJHOBPEMEHHO Jep’KaTh KapaHAAll U JMHEWKY, MO3TOMY MM 00s3aTeIbHO TpeOyeTcs MOMOIIb B3pOCIOro (y4uTessl, acCCUCTEHTA).
Ooyuaromemycst c HOZIA ObiBaeT npoliie HakaTHeM KJIABUIII BBIITOJHUTH YePTEXK Ha KOMIIBIOTEPE, UEM ITO CINIaTh € TOMOIIBIO KapaHalla U JUHEHKH.
Obyuaromumesa ¢ HOJIA noctatodHo TSKEIO OCBauBaTh BBOJ MaTEMaTHUECKUX CUMBOJIOB, HAIPUMED, OOBIKHOBEHHBIX JIPOOEH.

Ecnu y ywamerocst ecTh HapymeHus: GyHKIMHA pyK, TO F€OMETPUYECKUN MaTepual MOXXHO paccMaTpuBaTh 0030pHO, 3a7ayM, CBSI3aHHBIE C
MMOCTPOEHUEM, TIPOMYCTUTh. BupTyanbpHas mabopaTopus 1Mo MareMatrke, Hanpumep, Ha tuiargopme MOIII (POIII) naetr oOyvaronumcs: BO3MOKXHOCTD
BBINOJIHATh MOCTPOCHUE NEOMETPUYECKHX (UTyp Ha IUIOCKOCTH M B MPOCTPAHCTBE, pabOTaTh ¢ KOOPAMHATHOHM IMJIOCKOCThIO. boisblioe BHMMaHue
HeoOxonuMo oOpaliath Ha MPAaKTUYECKYIO HAaINpaBICHHOCTh OOY4YeHMs] MaTeMaTHKe, a HMMEHHO: a) M3MEepeHHe NEepUMETPOB M IUIowafei; 0)
BBIYHCIIUTENbHbIE HABBIKM, B TOM YHCJIE U C TOMOUIbIO KaJIbKYJIATOPA.

OnHoit u3 ocobeHHocTel padotsl ¢ yyanmumucs ¢ HOZ[A aBnsiercs To, 4TO UM HE00X0AUMO OOJIbIlIe BPEMEHU ISl BBIMOJIHEHUS 3aJjaHuH, 4eM
3JI0pPOBBIM OOYYaIOLIUMCS, TO3TOMY JIJIsi KOHTPOJISl 3HAHUM JIydllle HCIIOJIb30BaTh 33JJaul Ha TOTOBBIX YEpPTEXax, 3a/1a4M, B KOTOPHIX YK€ HaredyaTaHo
YCJIOBHE U Ha4ajo pelIeHus], a 00yJaronmmMcs OCTaéTcsi €ro TOJbKO 3aKOHUUTh WIIM BBITIOJIHUTH TECTOBBIE 3a/iaHusl. [lepe KOHTpOJIbHBIMU paboTamMu
He0o0X0IMMO TPOBOAUTH 0000IIaOIINE YPOKH MO TeMe, Tak Kak y oOydaromuxcsi ¢ HOJIA oTmedaroTcss HEIOCTaTKU pa3BUTHS MaMsTH, OCOOEHHO
KpaTKoBpeMeHHOH. O60011aronue ypoku Aatl0T BO3MOKHOCTh CKOHIIEHTPHUPOBATh BHUMAaHHUE HAa OCHOBHBIX YIPaXHEHUSAX, BBEJCHHBIX B KOHTPOJIbHYIO
pabory.

[lokymeHT co3aaH B anekTpoHHon chopme. Ne 121-0 ot 31.08.2023. UcnonHuTens: WapudynnuHa U.B. 0 3IEKTPOHHbINA
Ctpanuua 5 u3 18. Ctpannua cosgana: 28.09.2023 13:35 =¥ TATAPCTAH



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YHEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJbTAaThl OCBOCHUS ITPOrpaMMBbl YIeOHOTO Kypca «I eoMeTpus» XapaKTepu3yTCs:

1) naTpuoTHYEeCKOEe BOCIIUTAHME:

MPOSIBIIEGHUEM HHTEepeca K MPOILUIOMY U HACTOSIIEMY POCCHIMCKOW MaTeMaTHUKH, LIEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHHUSM POCCHICKUX
MaTEMaTHKOB M POCCUHCKON MaTeMAaTHYECKOU MITKOJIBI, K MCIIOIh30BAHUIO 3TUX JIOCTIKEHUH B JIPYTUX HayKaX W MPHKIATHBIX chepax;

2) rpa:kIaHCKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OOSI3aHHOCTEH TpaKJaHWHA W pean3alldd €ro TMpaB, MPEJACTABICHUEM O MaTEeMaTUYECKUX OCHOBaX
(G YHKIIMOHUPOBAHHUSI PA3IHMUHBIX CTPYKTYP, ABICHUH, IPOLIEYp IPasKIaHCKOTO 00I1IecTBa (HallpuMep, BBIOOPHI, OTIPOCHI), TOTOBHOCTBHIO K 00CYK/I€HUIO
ATUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHKEHMM HAayKH, OCO3HAHHWEM Ba)KHOCTH MOPAIbHO-3THYECKUX MPUHIIUIIOB B
NEeATEIbHOCTH YIEHOTO;

3) TpyoBOE BOCIMTAHHE:

YCTaHOBKOM Ha aKTUBHOE yYaCTHE B PEUICHUH MPAKTUYECKHX 3a/1a4 MaTeMaTHYECKOW HAPABICHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMaTHUYECKOT 0
00pa3oBaHMs Ha MPOTSHKEHUM BCEH KU3HMU JIJIsl YCHEIIHOW NMPO(deCcCHOHATBHOM NESTEIbHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHUMH, OCO3HAHHBIM
BBHIOOPOM U TMOCTPOCHHEM WHIAMBUAYAIbHON TPaeKTOpPUM OOpa3OBaHUs W KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX WHTEPECOB M OOIIECTBEHHBIX
oTpeOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K OMOLIMOHATFHOMY U 3CTETHYECKOMY BOCIIPUSATHIO MATEMAaTHYECKUX O0BEKTOB, 3a/1a4, pEIICHUH, pacCy ACHUH, YMEHUIO BUJIETh
MaTeMaTU4YeCKUe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 MO3HAHUSA:

OpHUEHTAIIHE B IEITETLHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX MPEJCTaBIEHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YEIIOBEKA, TPUPOIbI
1 o0ImIecTBa, MOHUMAHUEM MaTEMaTHYECKONW HAayKH Kak c(epbl 4elIOBEUECKOM ACSTENHHOCTH, ITANOB €€ Pa3BUTHS U 3HAYUMOCTH JUIsI Pa3BUTHS
LIMBWIA3ALUH, OBJIAJICHUEM SI3bIKOM MAaTEMATUKU U MAaTEMATUYECKOM KyJIbTYpO KaK CpeJICTBOM MO3HAHUS MUPA, OBJIaJIEHUEM IPOCTEHIITUMHU HABBIKAMU
HCCIIE0BATEILCKON IeITEILHOCTH,

6) pusnveckoe BocnuTanue, HOpMHUPOBAHUE KYJIbTYPbI 310POBbSl H SMOIHOHAJIBHOI0 0JIATONOJIYYH S :

TOTOBHOCTBIO TIPUMEHSTh MAaTeMAaTHYECKHE 3HAHUS B WHTEpPEcax CBOETO 3J0POBBA, BEACHHS 3I0POBOT0 o0Opa3a >XKHU3HU (3I0pOBOE NMHUTAHHE,
cOamaHCHUPOBAHHBIN PEKUM 3aHITHIA U OT/bIXA, PEeTyIspHas Gu3ndeckas akTUBHOCTb), CHOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TIPU3HAHUEM CBOETO
MpaBa Ha OMMUOKY U TAKOTO YK IIpaBa JAPYroro 4eJoBeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHHUE:
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OpHEHTalell Ha NMPUMEHEHUE MaTeMAaTUYEeCKUX 3HAHWW JJIA pelIeHus 3a7ad B 00JIACTM COXPAHHOCTU OKpYXarolled cpeabl, MIaHUPOBAaHUS
MOCTYIIKOB M OLIEHKU WX BO3MOXKHBIX MTOCIIEICTBUH ISl OKPYXKAIOIEH Cpeibl, 0CO3HAHUEM TTI00aJIbHOTO XapaKTepa 3KOJOIMYECKUX MPOOJIeM U IyTen
UX pELICHNUS;

8) aganTanus K HU3MEHAIIMMCS YCIOBUAM COLHAIBLHON M IPUPOAHON cpebl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIOBHUSX HEONPEAECIEHHOCTH, OBBILICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4€pPEe3 MPAKTUYECKYIO IEATENbHOCTD, B
TOM UHCIJIE YMEHHUE YUUTHCS Y IPYTUX JIOEH, IPUOOpEeTaTh B COBMECTHOM JI€ATEIbHOCTH HOBBIE 3HAHMSI, HABBIKM U KOMIIETEHLIUU U3 OIbITa IPYIHX;

HE00XOAMMOCTBIO B ()OPMHUPOBAHUYU HOBBIX 3HAHUH, B TOM 4Hcie (HOPMYIUPOBaTh UACH, MOHATHUSA, TUIIOTE3bl 00 OOBEKTAX U ABICHUAX, B TOM
YHCIIe paHee HEU3BECTHBIX, OCO3HABATh NE(UIIMTHI COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IIIAaHUPOBATh CBOE Pa3BUTHCE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAllMI0, BOCIIPUHUMAThH CTPECCOBYIO CUTYAlIMIO KaK BBI30B, TPEOYIOIINNA KOHTpMED, KOPPEKTUPOBAThH
MPUHUMAEMbIe PELICHHS U ICHCTBHS, (HOPMYIHPOBATH U OLIEHUBATH PUCKU U TTOCIIEACTBUS, (OPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI
Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NelCTBUS
ba3oBble Jlornueckue AeicTBHA:

e BBISBISITH M XapaKTEPHU30BATh CYIICCTBEHHBIE MPU3HAKY MAaTEMAaTHYECKUX 00bEKTOB, TOHATHH, OTHOLIIEHUW MEXKTy TIOHATUSIMU, (HOPMYIUPOBATH
oTpeJieJICHUs] TIOHATHUM, YCTAaHABIIMBATh CYIIECTBEHHBIM MpPHU3HAK KiacCU(PUKAIMM, OCHOBAaHUS i OOOOIIEHHS W CpPaBHEHHS, KPUTECPUHU
MIPOBOIMMOT0 AHAJIN3A;

e BOCHPUHUMAThH, (OPMYIHPOBATH U TMPEOOPA30OBHIBATH CYKIECHUS: YTBEPAUTEIbHBIE W OTpHUIATEIbHBIC, €JUHUYHBIE, YAaCTHBIE U OOIIue,
YCIIOBHBIE;

e  BBISBIISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MIPOTUBOPEUUS B (paKTax, JaHHBIX, HAOIIOJCHUIX U YTBEPKIACHUSIX, IIpeiaraTh
KPUTEPUH ISl BBISIBJICHUS] 3aKOHOMEPHOCTEHN U POTUBOPEUNIA;

e JIeNIaTh BBIBOJIBI C UCIIOIH30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX M MHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e pasz0buparh JI0Ka3aTelbCTBA MATEMaTHYECKUX YTBEPXKACHHWH (MpsIMble W OT TMPOTUBHOTO), MPOBOJIUTH CAMOCTOSITENIEHO HECIOKHBIC
JI0Ka3aTelIbcTBa MaTEMaTHYECKUX (DAKTOB, BHICTPAUBATh apTyMEHTAIUIO, IIPUBOUTH MPUMEPHI M KOHTPIIPUMEPHI, 000CHOBBIBaTH COOCTBEHHBIE
paccyXJ1eHus;

e BBIOWpATH CIOCOO pemieHus y4deOHOW 3amauu (CpaBHMBATh HECKOJIBKO BApHMAHTOB PEIIEHUs, BHIOMpATh HamOoJee MOAXOIANINN ¢ y4ETOM
CaMOCTOATENbHO BbIICJIEHHBIX KPUTEPUEB).

Ba3zoBble uccienoBarenbckme 1elCTBUS:
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e HCIOJB30BATh BOMPOCKHI KAK UCCIICIOBATEILCKAN HHCTPYMEHT TIO3HAHUS, (POPMYyITHpPOBATh BOIPOCHI, (PUKCHPYIOIIHE TPOTHBOPEUHE, TPpoOIeMy,
CaMOCTOSITEJILHO YCTAHABJIMBATH KCKOMOE U JJaHHOE, (POPMUPOBATH THUIIOTE3Y, ApI'YMEHTUPOBAThH CBOIO TIO3UIIMIO, MHEHUE,

e TPOBOJUTH IO CAMOCTOSATEIBHO COCTABJICHHOMY ILIaHY HECJIOXKHBIN AKCIIEPUMEHT, HEOOIIBIIIOE UCCIICIOBAHKE IO YCTAHOBJICHUIO OCOOCHHOCTEH
MaTEeMaTHYECKOTr0 00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOON;

e  CaMOCTOATENBHO (HOPMYIHpPOBATh OOOOIIEHUS W BBIBOJABI 10 pe3ysibTaTaM TMPOBEIEHHOTO HAOIIOJCHUS, WCCICIOBaHUS, OICHUBAThH
JIOCTOBEPHOCTbH MOTYICHHBIX PE3YJIbTATOB, BEIBOJIOB U 00OOIICHMIA,

e IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCA, @ TAKIKE BBIABUIATh MIPEIIOIOKECHHS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

e BBIBIIATH HEJOCTATOYHOCTH U M30BITOYHOCTHh MH(DOPMAIINH, JAHHBIX, HEOOXOIUMBIX JIJISl PEIICHHSI 3a/1a4H;
e  BBIOMPATH, AHAIM3UPOBATH, CHCTEMATH3UPOBATh U HHTEPIIPETUPOBATH HHPOPMAITUIO PA3THYHBIX BUAOB U (hOPM IIPEICTABICHHUSI,
e BbIOMpaTh (opMy TpEACTaBICHHUS WHPOPMAIMK W WUTIOCTPUPOBAThH pellaeMble 3aJa4d CXEMaMH, JuarpaMMaMHd, MHOW TrpaduKod U WX
KOMOHHALIMSIMU;
e OIICHUBATH HAJEKHOCTh HH(POPMAIIUH 110 KPUTESPHUSIM, TPEUIOKEHHBIM YUUTEICM WIN CHOPMYITUPOBAHHBIM CAMOCTOSTEIIBHO.
KoMMyHUKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE el CTBHUS:

e  BOCIPHUHHUMATH U (HOPMYIHPOBATH CYKJIEHUS B COOTBETCTBUU C YCIIOBUSAMU U LENIMU OOLIEHMS, SICHO, TOYHO, TPAMOTHO BBIPa)kaTh CBOIO TOUKY
3peHus B YCTHBIX U MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 110 X0y PELIEHUS 3ajaul, KOMMEHTHPOBATh ITOJTYYEHHBIN PE3yNIbTaT;

e B XO0J€ 00CYXJEHHUS 33/1aBaTh BOIIPOCHI IO CYIIECTBY O0CYKIaeMON TeMBbI, MPOOJIEMbI, pelIaeMoi 3a/1a4uM, BbICKa3bIBaTh UIEH, HAlIEJICHHbIE Ha
MIOUCK PELeHHMs, COTTOCTABIISTh CBOM CYXKICHHUS C CYXKJIEHUSMU JPYTUX YUaCTHUKOB JHajiora, 0OHapyKMBaTh pa3jiMyue U CXOACTBO MO3UIHIL, B
KOPPEKTHOI (popMe GopMyIupOBaTh Pa3HOTIIACHS, CBOM BO3PAKECHHUS;

e MPEJCTABIATH PE3yJbTaThl PEIEHHs 3a/laud, HKCIEPUMEHTA, MCCIIEOBAaHUs, MPOEKTa, CAMOCTOATENbHO BBIOMpATh (pOpMaT BBICTYIUICHUS C
y4€TOM 33/1a4 MPE3EHTALNN U OCOOEHHOCTEN ayIMTOPUH;

e TIOHMMATh U UCMOJIB30BATh MPEUMYILECTBA KOMaH/IHOM U MHIUBUAYAJIbHON paObOTHI IPU PEIICHUHU YUeOHbIX MaTEMAaTHUECKUX 3a/1a4;

e IPUHUMAThH II€JIb COBMECTHOH NEATEIbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOThI, pacipeleisTh BUAbI padoT, 10roBapuBaThCs,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJIEH;

e  Y4acTBOBAaTh B IPYNIOBBIX opMax padboThl (00CyKIeHUS, 0OMEH MHEHUSIMU, MO3TOBBIE IITYPMBI U IPYTUE), BHIIOIHATH CBOIO YacTh PabOTHI U
KOOPAMHUPOBATh CBOM JAEUCTBUS C JAPYIMMHU WIEHAMHM KOMAaHbI, OLEHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHSIM,
c(OpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble YyHUBEpPCAJIbHbIE Y4eOHbIE 1eliCTBUA
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Camoopranuszaums:

e  CaMOCTOATEIbHO COCTABIATH IUIAH, AJITOPUTM PELICHUs 3a/1a4i (UM €T0 YacTh), BEIOUPATh CIIOCO0 peUIeHHs ¢ YUETOM UMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEHICHU ¢ y4ETOM HOBOM MH(OpMALIUH.
CaMOKOHTPOJIb, SMOLMOHAIbHBIH HHTE/LJIEKT:

e BJIAJETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIECCA U Pe3yiIbTaTa PEIICHUsI MaTEMaTUUECKOH 3a1auu;

e MpEeABUACTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTb IIPH PELICHUM 3aJa4d, BHOCUTb KOPPEKTUBBI B [EATEIBHOCTh HAa OCHOBE HOBBIX
0OCTOSITENTLCTB, HAMIEHHBIX OIINOOK, BBISIBIICHHBIX TPYTHOCTEIH;

e OIICHHMBATh COOTBETCTBUE PE3yJbTaTa AEATEIbHOCTU IMOCTABICHHON LEIU U YCIOBUAM, OOBACHATH MPUUUHBI TOCTUKEHUS UM HEAOCTHKEHUS
eJI, HAXOJUTh OIIUOKY, aBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIbTATbBI
K koHity 00yuenust B 7 KJIACCE 00yJaromuUiics MOIYYHT CIEAYIOIIKE MPeIMETHbIE Pe3yJIbTaThl:

Pacno3naBate uM3ydeHHBIE T€OMETpUUECKHE (PUTYPHI, OMPENEIATh UX B3aMMHOE PACIOJIOKEHHE, N300pakaTh TeOMETpUUYECKre (DUTYpHI, BBHITIOJIHSTD
YEPTEXKU 110 YCIOBUIO 3aa4uu. I3MepsATh JIMHENHBIE U YIIIOBbIE BEJIMUMHBL. Pemars 3a1aun Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYHH YIJIOB.

Jlenatb rpyOyro OLICHKY JIMHEWHBIX U YTIOBBIX BETUYUH MPEIMETOB B PEAIbHON KU3HU, Pa3MEPOB MPUPOJHBIX 00BEKTOB. PaznuyaTh pazmepsl
3TUX 00BEKTOB MO MOPSAIKY BEIUYNHBIL.

CTpouTh 4epTekKHU K TCOMETPUUECKUM 3a7auaM.

[Tonb30BaThcs MpU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, MCIOIB30BATh MPU3HAKH M CBOMCTBA PAaBHOOEIPEHHBIX TPEYTrOJbHUKOB MPHU PEIICHUU
3ajad.

[IpoBOIUTH JIOTHYECKUE PACCYKICHUS C UCIIOJIBb30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaThbCsl MpHU3HAKAMHM PABEHCTBA MPAMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEIWAHbI, MPOBEAEHHON K TMIIOTEHY3€ MPSAMOYTOJbHOTO
TPEYTrOJIbHUKA, B PEILICHUU TEOMETPUYECKUX 3a/1a4.

Onpenenarpy MapauieNbHOCTh MPSAMBIX C MOMOINBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU cekymias. OmnpeneisTs NapalyieIbHOCTh MPSIMBIX C
IIOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK OJTHOM MPSAMOU 10 TOYEK IPYrOM MPSMOM.

Pemate 3amaun Ha kieT4yaroi Oymare.

[TpoBOANTH BBIYUCICHUS U HAXOJUThH YHCIOBBIC U OYKBEHHBIC 3HAUYCHUS YTJIOB B T€OMETPHUYECKHX 3a/ladaX C HMCIIOJIb30BAHHEM CYMMBI YTIIOB
TPEYTrOJIbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YTJIOB, 00pa30BaHHBIX TIPH MEPECCUCHUH JABYX MapaJlIeIbHBIX MPSMBIX CeKyIel. Permars nmpakTuieckue
3a71a4M Ha HaX0XKJICHUE YTIIOB.
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Bnagers moHATHEM reOMETPHUYECKOrO MeCTa TOYEK. YMEThb OINpeAeNsiTh OMUCCEKTPUCY yIiia U CEPEeIUWHHBIM MEepHeHANKYISIP K OTPE3Ky Kak
reOMETPUUYECKUE MECTA TOUEK.

DopMyIHpoBaTh ONpEAEICHUsI OKPYKHOCTH M Kpyra, XOopZbl U AMaMETpa OKPY>KHOCTH, MOJIb30BaThCSl UX CBOMCTBAMH. YMETh NIPUMEHSATH 3TH
CBOMCTBA TP PELICHUHU 3a]1a4.

Brnanets noHsTHEM ONMKUCAHHOM OKOJIO TPEYTOJIbHUKA OKPY)KHOCTH, YMETh HaxouTh €€ 1eHTp. [loap3oBaThcs hakTamMu 0 TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYTrOJbHUKA MEPECEeKatoTCs B OJHOU TOYKE, U O TOM, YTO CEPEAUHHBIC MEPIEHIUKYIISIPHI K CTOPOHAM TPEYTrOJbHUKA MEPECEKarOTCs B OJTHOM
TOUKE.

Bragets monsTHEM KacaTelbHOW K OKPYKHOCTH, IMOJB30BATHCS TEOPEMOM O MEPIEHAUKYISIPHOCTH KacaTelbHOW M paauyca, MPOBEAEHHOTO K
TOYKE KaCaHHUsI.

[Tonp30BaTbCs MPOCTEHIIIMMHU T€OMETPUUYECKUMU HEPABEHCTBAMHM, IIOHUMATh UX MPAKTUYECKUM CMBICIT.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKHUE MTOCTPOCHUS C MTOMOIIBIO IUPKYIIS U INHEHKH.

K koniy o0yuenus B 8 KJIacce o0y4aromuiics moayduT ClIeAyIOIKe MPeAMeTHbIE Pe3yJbTaThl:

Pacrio3naBaTh OCHOBHBIE BU/IbI YETHIPEXYTOIBHUKOB, UX SJIEMEHTHI, IT0JIb30BATHCA UX CBOWCTBAMU MPHU PEIICHUN N'€OMETPUUECKHIX 3a]1ay.

[IpuMeHATH CBOMCTBA TOYKU IEPECEUCHUS MEUaH TPEYroJbHUKA (LIEHTPA MAcC) B PEIICHUH 3a]1a4.

Bragets noHsiTueM cpenHel TMHUM TPEYroJIbHUKA U Tpareluy, TPUMEHATh UX CBOMCTBA MPHU PELICHUU reoMeTpudeckux 3aaad. [lomb3oBaThes
Teopemoii dasneca U TEOPEMOil O MPOTOPIIMOHATBHBIX OTPE3KaX, MPUMEHSTh UX IS PEIICHUS TPAKTUYECKUX 3a]1ad.

[TpuMeHsTh MPU3HAKK MTO00US TPEYTOJIHLHIUKOB B PEIICHUH T€OMETPHUYECKHX 3a7au.

[Tonw3oBatbest Teopemoit [udaropa yist penieHnust reOMETPUUECKUX M MPAKTHYECKUX 3a7a4d. CTPOUTh MAaTEMaTHUYECKYIO0 MOJICINIb B TIPAKTUYECKUX
3a/1auax, CaMOCTOSITENBHO JIeJaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE ITTUHBI.

BrnangeTs monsTHsiMu cuHyca, KOCHHYCA M TAHT€HCA OCTPOTO yTiia MPsIMOYTOJIbHOTO TPEYroiibHUKA. [101630BaThCSI STUMU MTOHSATUSMHU JJIS PEIICHUS
MPaKTUYECKHX 3a/1ay.

Boruucnsate  (pa3nuuHbIME - crioco0aMu) TUTOMIAAb TPEYTrOJbHUKA M IUIONIAJIM MHOTOYTOJBHBIX (uryp (mosb3ysch, Te HEOOXO0IUMO,
KaJIbKYJIATOPOM). [IpUMEHATh Mony4eHHble YMEHHUS B MPAKTHYECKUX 3aa4ax.

BrageTs moHATHSMHU BIIUCAHHOTO U IIEHTPAJILHOTO yTJIa, UCIIOJIH30BaTh TEOPEMBI O BIIUCAHHBIX YTJIaX, YIJIaX MEXIY XOpAaMH (CEKYIITUMHU) U yTJIe
MEXy KacaTeJIbHOU U XOpJ0M MpHU PEIIEHUH T€OMETPUUECKUX 3a/a4.

Bragets moHsATHEM OMUCAHHOTO YE€THIPEXYTOIbHUKA, PUMEHSITH CBOMCTBA OMMMCAHHOTO YETHIPEXYTOIBHUKA MPU PEIICHUH 3a/1a4.

[IpuMeHATHh MOTyYeHHbIE 3HAHUS HA MTPAKTUKE — CTPOUTh MaTEMAaTUUECKUE MOJIETH JUIsl 33]1a4 peabHOM KU3HU U MPOBOAUTH COOTBETCTBYIOIINE
BBIYHMCIICHHS C PUMEHEHHEM T0I00MS M TPUTOHOMETPHUH (TI0JIB3YACh, TI€ HEOOX0IUMO, KaTbKYISITOPOM).

K konity 00y4enus B 9 KJIacce o0ydaronuiics momyquT Cleayonue npeaAMeTHbIe Pe3yJbTaThl:

3HaTh TPUTOHOMETPUYECKHE (PYHKLIHMU OCTPBIX YIJIOB, HAXOJUTh C MX IMOMOIIBIO PA3JIMYHBIE AJIEMEHTHI MPSMOYTOJIBHOTO TPEYroJbHUKA
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(«perieHne MpSIMOYTOJIBHBIX TPEYrOJIbHUKOBY). HaxoanTh (C MOMOMIbIO KaJIbKYNIATOPA) JUTMHBI M YIIIBI U1l HETaOJINYHBIX 3HAYCHUH.

[Tonp3oBatbes (opMyaamMu TPUBEACHHS W OCHOBHBIM TPUTOHOMETPHYECKHM TOXKIECTBOM JUIS HAXOXKICHHS COOTHOIICHUH MEXIy
TPUTOHOMETPUYECKUMH BETUIMHAMH.

Hcnonp30BaTh TEOpPEMBbl CHHYCOB M KOCHHYCOB JUIS HAXOXKICHHUS PA3JIMYHBIX DJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJILHUKOBY),
NPUMEHSATH UX MIPU PEIICHUN TeOMETPHUECKHX 3a/1au.

Brnaners monsTHAMHU npeoOpa3zoBaHMA MOJ00MS, COOTBETCTBEHHBIX JJIEMEHTOB MOA0OHBIX ¢uryp. Ilomp3oBarbes cBoWCTBaAMH MOI00US
IPOU3BOJIBHBIX (UTYp, YMETh BBIYUCIATH JIMHBI M HAXOIUTh YIJIbl Y TOAOOHBIX (uryp. [IpumeHsaTs cBOHWCTBA MOI00MS B MPAKTHYECKUX 3a/1adax.
YMeTb NpUBOAUTH MPUMEPHI IOJOOHBIX (PUTYP B OKPYIKAIOIIEM MHpE.

[Tonp30BaThCst TEOpEMaMU O MIPOU3BENEHUN OTPE3KOB XOP/I, O IPOU3BEICHUN OTPE3KOB CEKYIIHNX, O KBaJpaTe KacaTelIbHOM.

[Tonmp30BaTbCst BEKTOpAMH, TOHUMATh UX T€OMETPUIECKUN U (PU3UIECKUIN CMBICT, IPUMEHSATh UX B PEIICHHH I€OMETPHUUECKUX U (PU3NIECKUX
3anad. [IpuMeHsATh CKaIsIpHOE POU3BEICHNE BEKTOPOB ISl HAXOXKACHUS UTUH U YTJIOB.

[Tonmp30BaThbCss METOIOM KOOPJMHAT HA TUIOCKOCTH, IPUMEHSTH €T0 B PEIICHUH T€OMETPUYECKHUX M MPAKTUYECKHX 3a/1a4.

K oty o0yuenus B 10 KJIacce o0yyaromuiics mosyuuT caeayroliie mpeIMeTHbIE Pe3yIbTaThI:

Biagers moHATHUAMM NPAaBUIBHOIO MHOIOYIOJIBHHKA, IJIUHBI OKPYKHOCTH, IJIMHBI AYI'M OKPY>KHOCTM M PAaJMaHHOM MeEphl yria, yMETb
BBIYMCIIATH TUIONI[AAb KPyra U €ro yactei. [[puMeHsTh noydeHHbIE YMEHUS B IPAKTHUECKUX 3a/1a4aXx.

HaxoauTe ocu (MM HEHTPBI) CUMMETPHH (DUTYD, TPUMEHSTDH ABM)KEHUS IJIOCKOCTH B IPOCTEHININX CITydasx.

[IpuMeHATh TOJNIy4EHHBIE 3HAHUS Ha IPAKTUKE — CTPOUTh MAaTEMaTU4YeCKHEe MOJENW JUIsl 3aJad pPEalbHOM JKU3HM U IIPOBOJUTH
COOTBETCTBYIOIIME BHIUMCIEHUS C TPUMEHEHHEM MOJ00Ms U TPUTOHOMETPUUECKUX (PYHKIUH (OIB3YACh, I HE00XO0AUMO, KaIbKYISITOPOM).

[Tonp30BaThcs MpU3HAKaMU PaBEHCTBA TPEYTOJILHUKOB, MCIOJIb30BaTh IPU3HAKU U CBOICTBA paBHOOEPEHHBIX TPEYTOJIbHUKOB MIPH PEIICHUN
3a/1a4.

[IpoBOANTE JIOTHYECKHUE PACCYKICHHS C UCIIOIB30BAHUEM I€OMETPUYECKUX TEOPEM.

ITonb30BaTbCs NpU3HAKAMU PABEHCTBA NPAMOYTOJIbHBIX TPEYTOJBHUKOB, CBOMCTBOM MEIHMAHBI, IPOBEAEHHON K TUIIOTEHY3€ PSAMOYTOJIbHOTO
TPEYTrOJIbHUKA, B PEIICHUU T€OMETPUYECKUX 3a/1a4.

OmnpenensaTh NapayieNbHOCTh IPSIMBIX C TOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT ¢ HUMH CEKyIasl.

Pemars 3a1aun Ha kieTyaroit Oymare.

[TpoBOIUTH BHIYMCICHUS U HAXOJUTh YUCIIOBBIE M OYKBEHHBIE 3HAUEHHS YIJIOB B TEOMETPUYECKHX 3ajayaX ¢ UCIOJIb30BaHUEM CYMMBI YIJIOB
TPEYrOJbHUKOB M MHOTOYIOJIbHHKOB, CBOMCTB YTIJOB, OOpa3oBaHHBIX MpH IMEpPECeYEeHUH [BYX MapajuleNIbHbIX MNpPAMBIX cekyuied. Pemartsb
MIPAaKTUYECKUE 3a1a41 HA HAXO0XKICHHUE YIIIOB.

Biragets monsTHEM CpeHEN JIMHUNA TPEYTOJIBHUKA U TPANELUH, IPUMEHITh UX CBOMCTBA IPU PEIIEHUH T'€OMETPUYECKUX 3a/1a4.

[TpuMeHATH PU3HAKH [TOJI00US TPEYTOIBHUKOB B PEIIEHUN TEOMETPUUECKUX 3a/1a4.

[Tonb3oBatbes Teopemoii [Tudaropa ams pemieHus: reOMETPUUECKUX U MPAKTUYECKUX 3a/a4.
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Bnaners NOHATHAMM CHHYCA, KOCHHYCA M TaHI'€HCA OCTPOTO yIVIa IPSMOYTOJBHOTO TPEeyroybHMKA. I10JIb30BaThCA STUMU MOHATHAMU IJIS
pelIeHNs IPAKTUYECKUX 3aj1au.

Bbruucnare (paziauuHbIMU  crioco0amM) IUIOINAJb TPEYrONbHUKA M IUIOIIAAM MHOTOYTIOJIBHBIX (Guryp (monb3ysach, Iae HEOOXOIUMO,
KaJbKYJIATOpOM). [IpuMeHATh NOIyYEeHHbIE YMEHHUS B IPAKTUYECKUX 33]a4ax.

Bnaners NOHATHAMM BIMCAHHOTO U LIEHTPAJIBHOTO YIJIA, HCIIOIb30BaTh TEOPEMBI O BIIMCAHHBIX YIJIaX.

[Tonp3oBatbess (opMyaamMu TPUBEIACHHUS W OCHOBHBIM TPUTOHOMETPUYECKMM TOXKAECTBOM JUI HAXOXKICHHUS COOTHOIIECHUH MEXIy
TPUTOHOMETPUYECKUMH BETMYNHAMU.

Hcnonb30Bath TEOpeMbl CUHYCOB M KOCHHYCOB JUISI HAXOXKJIEHHUS PA3IMYHBIX 3JIEMEHTOB TPEYTOJIbHHKA («PELICHHE TPEYroJIbHUKOBY),
IIPUMEHATH UX MPU PELIEHUH I'€OMETPUUECKHX 3aad.

COJEPKAHUE OBYYEHUA

7 KJIACC

Havansneie nonsarus reomerpun. Touka, mpsmMas, OTpe3OK, Jiyd. Yros. Buasl yrinoB. BepTukainbHble M CMEXHBIE YIUIBI. buccekTpuca yria.
Jlomanas, MHOrOyronsHuK. [lapanienbHoCTh M NEPNEHANKYISIPHOCTD MPSIMBbIX.

CummerpuuHnble purypsl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeTpUH. [IpriMepsl cUMMETpUH B OKPYXKAIOLIEM MUPE.

OCHOBHbBIE IOCTPOEHUS C MOMOIIBIO LUPKYIA U JInHeku. TpeyroasHuk. BeicoTa, Meanana, GMcceKTpHca, MX CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUM TpeyrojbHUKH. HepaBeHCTBO TpeyroiabHHUKa.

CBoiicTBa M pU3HAKU paBHOOEIPEHHOT0 TpeyrojabHuKa. [Ipr3Haky paBeHCTBA TPEYTOIbHUKOB.

CaoiicTBa ¥ MPU3HAKK MapajlIebHbIX TpsiMbIX. CyMMa yIJIOB TpEeyroibHUKA. BHElIHNE yriibl TpeyroyibHUKA.

IIpssmoyronbHblil TpeyroapHUK. CBONCTBO MEIMaHbI MPSIMOYTOJIBHOTO TpPEYroJIbHMKA, NPOBEAEHHONW K runoreHyse. [Ipu3Haku paBeHcTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSMOYTroabHBIN TPEYroiabHUK ¢ yriom B 30°.

HepaBeHcTBa B reoMeTpuH: HEPAaBEHCTBO TPEYroJbHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOW, Teopema O OojbllieM yrie W OoJiblIeld CTOpOHE
TpeyroibHUKa. [lepneHuKymnsap u HaKJIOHHAs.

I'eomerpuueckoe mecto Toyek. bruccekTpuca yria u CepeJuHHBIN NEPIEHIUKYISP K OTPE3KY KaK T€OMETPUYECKUE MECTa TOUEK.

OKpyXHOCTB U KpyT, XOpJia ¥ TNaMeTp, NX CBOMCTBA. B3auMHOeE pacronokeHne OKpyKHOCTH U npsiMoi. KacarenbHas u cexyias K OKpyKHOCTH.
OKpyKHOCTb, BIIUCAHHAs B yroj. BnimcanHas u onvcaHHas OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC
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Yetsipéxyronpuuku. [lapaminenorpamm, ero npu3Haku U cBoicTBa. YacTHBIE Cilydan MapajuieIorpaMMoB (IIPsIMOYTOJIBHHUK, pOMO, KBaJpar), ux
IIPU3HAKU U CBOMCTBA. Tpanenus, paBHoOOKas Tpanenusi, €€ CBOMCTBA U Npu3Haku. [IpsmoyronapHas Tpanenus.

Meron yasoenus mequansl. LlentpansHas cummerpus. Teopema daneca U TeopeMa 0 MPONOPLMOHAIBHBIX OTPE3KaX.

CpenHue MMHMM TPEyroibHUKA U Tpanenuu. LlenTp Macc TpeyroybHuKa.

[TonoOue TpeyroabHUKOB, KOG GuIHeHT noaodus. Ilpuznaku momoOust TpeyroasHUKOB. [IpuMeHenne mogo0us Ipy PelICHUH MPaKTHUYECKUX
3az1a4.

CaoiicTBa muiomaneii reomerpudeckux ¢uryp. @opmyiibl 1S IUIOMIAAU TPEyrojibHUKA, Mapajuiesorpamma, pomba u tpaneuuu. OTHoOLIEHUE
10 e MoJ00HBIX (DUTYD.

Brruncnenue miomaaei TpeyroabHMKOB 1 MHOTOYTOJIbHUKOB Ha KJIET4YaTol Oymare.

Teopema [Iudaropa. Ilpumenenue reopemsl [ludaropa npu permeHnn mpakTUYECKUX 3a4a4.

CuHycC, KOCUHYC, TAHT€HC OCTPOr0 yIJa MPSMOYTOJbHOTO TpeyrosbHUKa. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. TPUTOHOMETPUYECKHE
¢byakuum yrios B 30, 45 u 60°.

BrnucanHbple M LIEHTpanbHbIE YIJIbl, YroJI MEXAY KacaTelIbHOM M XOPIOH. YIUIBI MEXIYy XOpJAaMU M CEeKyUIMMHU. BrucaHHBIE M ONHMCAaHHBIE
4eThIpEXYroJbHUKHU. B3anMHoe pacnonoxkeHnue 1Byx okpyxHocTel. Kacanue okpyskHocTeil. O01ue kacaTrenbHble K JBYM OKPYKHOCTSIM.

9 kiace

Cunyc, kocunyc, TanreHc yrios oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI IPUBEIEHUS.

Pemenue TpeyronbHukoB. TeopeMa KOCHHYCOB M TEOPEMA CUHYCOB. PellleHne NpakTHYecKuX 3a7ad ¢ UCIOJIb30BAaHUEM TEOPEMBl KOCUHYCOB U
TEOPEMBI CHHYCOB.

[TpeoOpa3zoBanue nonodus. Ilogobue cOOTBETCTBEHHBIX HJIEMEHTOB.

Teopema o pou3BeIEHUN OTPE3IKOB XOPJI, TEOPEMBI O IPOU3BEIEHUU OTPE3KOB CEKYILUX, TEOpEMa O KBaJipaTe KacaTeJIbHOM.

Bekrop, mnmMHa (MOIyab) BEKTOpAa, COHAINpPABICHHbIE BEKTOPHI, MPOTHUBOIMOJIOKHO HAIpaBICHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpaly HaJl BeKTopamu. Pa3noxkeHue BeKTOopa MO JIBYM HEKOJIMHEapHbIM BekTopaM. Koopaunatsl Bektopa. CkamsipHoe
IIPOU3BE/ICHNE BEKTOPOB, IPUMEHEHUE NIl HAX0XKIEHUS JJIMH U YTJIO0B.

10 kaacc.

I[eKapTOBBI KOOpAWHATHI Ha IINIOCKOCTH. YPaBHCHI/ISI HpSIMOI\/'I H OKPY’KHOCTH B KOOpAWHATAX, IECPECCUCHUC OKPY)KHOCTGI\/'I " NPSAMBIX. Meton
KOOpAWHAT U €ro NpUMCHCHHUC.
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[IpaBunpHbBIE MHOTOYTOJIBHUKH. J{JTMHA OKpyXHOCTHU. ['pasycHas v pairaHHas Mepa yriia, BBIYUCICHHUE JJIMH AYT OKpykHOcTel. [limomane kpyra,
CEKTOPa, CErMEHTA.

JBrxxeHus IJIOCKOCTH u BHYTpPEHHUE CUMMETPHUHU dburyp
(3nemeHTapHsble npencrasieHus). [lapamiensusiii nepenoc. [loBopor.

IHoBTOpeHue maTtepuasna kypca reomerpuu 7-9. IloaroroBka k cagaue 'BI9 u OI'D.

TpeyronpauK. BeicoTa, Meanana, OuccekTpuca, uX CBOCTBa. PaBHOOESIPEHHBIN M pABHOCTOPOHHUH TPEYTOJIbHUKH.

CaolicTBa U MPU3HAKK PAaBHOOEIPEHHOTO TPEYroJIbHUKA.

[Tpu3Haky paBeHCTBA TPEYTOJIbHUKOB.

CBoiicTBa ¥ IPU3HAKH MAPATUIEIbHBIX MPAMBIX.

CymMa yriioB TpeyrosibHUKa. BHelIHNE yriibl TpeyrojibHUKA.

[IpsiMoyronbHbINA TpeyroibHUK. [IpU3Haky paBeHCTBA IPSIMOYTOJIbHBIX TPEYTrOJIbHUKOB. [IpsSMOYTonbHBIN TPEYroibHUK ¢ yriaoM B 30°.

CpenHue TMHUM TPEYTroJdbHUKA U TPaNlCLUU.

[Tomobue TpeyronbHUKOB, KO3 umreHT nogodust. [IpusHaku mogo0ust TpeyrobHUKOB.

DopMmynbl Ui MIIOMAAN TPEYTOIbHHUKA, MapajienorpaMmma, pomoa u Tpanenuu.

Brrancnenue miomniaaeii TpeyroibHUKOB 1 MHOTOYTOJIBHIUKOB Ha KJIETYaTO Oymare.

Teopema ITudaropa.

CuHyc, KOCUHYC, TAHT€HC OCTPOTO yIjla MPSMOYT'OJbHOTO TpeyroibHUKa. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUTrOHOMETpUYECKUE
¢bynkuuu yrios B 30°, 45° u 60°.

BnucanHble M LIEHTpaJIbHbIE YIJIbL, YTOJI MEXAY KacaTelbHOM M XOpIOH. YTl MEXAYy XOpAaMH U CeKyIIMMHU. BrrcaHHble U ONMCAHHbIE
YETBIPEXYTOJIbHUKHU.

Pemenue tpeyronpHukoB. TeopeMa KOCUHYCOB M TEOPEMA CUHYCOB.

KpuTtepun u HOpMBI OLIEHOK N0 MaTeMaTHKe (AJredpa, reoMeTpHs, BEpOATHOCTb M CTATHCTHKA)
OneHka NMCbMEHHBIX KOHTPOJIBHBIX PA00T 00y4aromuxcs
OTBeT OIIEHUBAETCSI OTMETKOM «5%», €CIIH:

e paboTa BBITIOJHEHA TTOJHOCTHIO;
e B JIOTHYECKHX PACCYXICHUSIX M OOOCHOBAHUU PEIICHUS HET MPOOETIOB U OIMNOOK;
e B pEIICHUH HET MaTeMaTHUECKHUX OIMUOOK (BO3MOXKHA OIHA HETOYHOCTh, OMKCKA, KOTOpasi He SBIISETCS CIEICTBHEM HE3HAHUS HIIN
HEMOHMMAaHUs y4eOHOTO Marepuana).
OtMmeTKa «4» CTaBUTCS B CIEAYIOLIUX CIydasiX:
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e paboTa BBINOJIIHEHA TIOJTHOCTHIO, HO 00OCHOBAHUS IIIATOB PEIICHUS HEAOCTATOYHEI (€CITH YMEHHE 000CHOBBIBATH PACCYXKACHUS HE SBISIIOCH
CHEIHAIBHBIM 00BbEKTOM MTPOBEPKH);
e JIOMYIICHBI OIHA OIMUOKA WJIM €CTh JBa — TPU HEAO0UETA B BHIKJIAJIKAX, PUCYHKAX, YepTexax Win rpadukax (eciiv 3TH BHIBI pabOT HE SBISUIHCH
CIIeLIMaIbHBIM 00BEKTOM
IIPOBEPKN).

OtMeTKa «3» CTaBUTCS, €CIIH:

e JIOMMyIICHO O0Jiee OJHOM OMMOKH MiIH 0oJiee IByX — TPEX HEOYETOB B BBHIKIIAJKAX, YEPTEIKAX WM TpaduKax, HO OOyJaromuics odmanaet
00s13aTeIbHBIMU YMEHHUSMHU 110 TIPOBEPSIEMOI TEME.
OTMeTKa «2» CTaBUTCS, €CIIU:

® JIONYUIEHbI CYLIECTBEHHbIE OIIMOKH, [TOKa3aBIlue, YTO 00yyaroIuiicss He o0yafaeT 00s13aTebHBIMU YMEHHUSMHU 10 JJAHHOM TeMe B MOJTHOMN
Mmepe.
VY4urenb MOXKET MOBBICUTh OTMETKY 3a OPUTMHAIbHBINA OTBET Ha BOIIPOC WJIM OPUTMHAJIBHOE PELICHHE 3a/1a4l, KOTOPBIE CBUETEIBCTBYIOT O
BBICOKOM MaT€MaTHYECKOM Pa3BUTHH 0Oy4aroIIerocs; 3a pemeHne 0oiee CI0KHON 3a1a4i WK OTBET Ha 0oJiee CI0KHBIA BOIPOC, TIPEATIOKESHHBIC
o0y4aromeMycsi TOTIOJIHUTEIFHO TIOCTIE BBITIOJIHEHUS UM KaKUX-TTHOO0 IPYTUX 3aJaHHi.

OneHka yCTHBIX OTBETOB 00y4Yal0IINXCst
OTBeT OLIEeHUBAETCSI OTMETKOM «5», €CIIM YUEHHUK: TMOJHO PACKPbUI COAEpKaHUE MaTepuasa B 00beMe, IPeayCMOTPEHHOM ITPOrpaMMOi U yUeOHUKOM;

®  M3JI0KWJI Marepuaj rpaMOTHBIM S3bIKOM, TOYHO HCITOJIb3Yysl MaTEMaTHYECKY0 TEPMUHOJIOTHIO U CUMBOJIMKY, B ONPECIICHHON JIOTHYECKON
IIOCJIEZIOBATEIIBHOCTH;

® [IPaBWJIBHO BBINOJIHUII PUCYHKH, YEPTEXKHU, IPaUKH, COMYTCTBYIOIINE OTBETY;

® [I0Ka3ajl yMEHHUE WIITIOCTPUPOBATH TEOPUIO0 KOHKPETHBIMU IIPUMEPAMU, IIPUMEHATD €€ B HOBOM CUTyallu! IIPU BBIIIOJHEHUU IIPAKTUYECKOTO
3a/1aHus;

® IPOJEMOHCTPHUPOBAJ 3HAHUE TEOPUU paHee U3YYEHHBIX COMYTCTBYIOMIUX TeM, C(OOPMHUPOBAHHOCTh U YCTOWYMBOCTD HCIIONb3YEMBIX IIPU OTBETE
YMEHUI U HAaBBIKOB;

e OTBEYaJ] CaMOCTOSITEIbHO, 0€3 HABOAAIIMX BOIIPOCOB YUUTEIS;

® BO3MOXHBI OJJHA — JIB€ HETOUHOCTH IIPH OCBEILICHUE BTOPOCTEIICHHBIX BOIIPOCOB MUJIU B BBIKJIAJIKAaX, KOTOPHIE YUYEHUK JIETKO UCIIPABUII ITOCIIE
3aMEYaHUs] YUUTEII.

OTBeT OLIEHNUBAETCSl OTMETKON «4», eciu

[lokymeHT co3aaH B anekTpoHHon chopme. Ne 121-0 ot 31.08.2023. UcnonHuTens: WapudynnuHa U.B. 0 3IEKTPOHHbINA
Ctpanuua 15 n3 18. Ctpanuua cosgara: 28.09.2023 13:35 =¥ TATAPCTAH



®  VYAOBJICTBOPACT B OCHOBHOM Tpe60BaHI/I$IM Ha OLICHKY «5», HO IIpXU 5TOM MMECT OAWH U3 HCAOCTATKOB: B U3JIOKCHUHU JOIMYIICHBI HeOOoIbIIINE
HpO6€JIBI, HC UCKA3UBIICC MATCMATUYICCKOC COACPIKAHUC OTBCTA;
¢ JONYIICHBI OOWH — ABA HEAOYCTA IMTPHU OCBCIICHUU OCHOBHOT'O COACPKaHNA OTBETA, UCITPABIICHHBIC ITOCJIC 3aMCUAHUA YUUTCIIA,
¢ JOIIYHICHBI omunOka uian 0ojee JABYX HCI0YETOB IIPpHU OCBCIICHNHN BTOPOCTCIICHHBIX BOIIPOCOB HWJIM B BBIKJIaJIKaX, JICTKO UCIIPABJICHHBIC ITOCIIC
3aMCUYaHus YUYUTCIIA.
OtMmeTKa «3» CTaBUTCS B CIICAYOIUX ClIydasax:

® HEMOJHO PAaCcKpPBITO COJEpKaHNUE MaTepuaa (conepkaHue U3JIoKeHO (hparMeHTapHo, He BCeT/ia IMOCIIe0BaTeIbHO), HO MTOKAa3aHo ooiee
MMOHUMaHWE BOIIPOCA U MPOIEMOHCTPUPOBAHBI YMEHHUS, IOCTATOYHBIC JIJISl YCBOCHUS TPOTPAaMMHOTO MaTepuaa;

® METHUCh 3aTPYIHEHHUS WK JTOMYIIEHBI OUIMOKHU B ONpEIeJICHIUH MaTeMaTHYeCKOH TEPMUHOIIOTUH, YepTexkaxX, BhIKIAIKaX, UCIIPABICHHBIC
MOCJIe HECKOJIBKUX HABOASIIUX BOIIPOCOB YUUTEIS;

® YYEHHUK HE CIIPABWIICA C IPUMEHEHHUEM TE€OPHH B HOBOM CUTYaIlMU MPU BHIMOIHEHUH MTPAKTHUECKOTO 3a/1aHusl, HO BBITIOTHII 3aaHHs
00513aTeIbHOT0 YPOBHS CJI0XKHOCTHU IO TAHHOW TEME;

® TIpH JIOCTAaTOYHOM 3HAHUU TEOPETUUYECKOTO MaTepuasa BhISIBICHA HEIOCTaTOYHAs! C(OOPMHUPOBAHHOCTh OCHOBHBIX YMEHUW U HABBIKOB.

OtMmeTKa «2» CTaBUTCS B CICAYIOIIUX CIIyJasix:

® HE pacKpbITO OCHOBHOE COJIepKaHUe yd4eOHOro MaTepuana;
e OOHapyXeHO HE3HAHHUE YUYCHUKOM OOJIbIIel MiIi Hanbosiee BAXKHON YacTH yueOHOTo MaTepHania;
e JIONYUIEHbI OMIUOKU B ONPEAETICHUN OHATHH, IPU UCIIOJIb30BAaHUN MaTeMaTHUeCKOH TEPMUHOJIOTUH, B PUCYHKAaX, YepTexkax WK rpadukax, B
BBIKJIA/IKaX, KOTOPBIE HE UCIIPABIICHBI I1OCJIE HECKOJIBKMX HABOJAIIMX BOIIPOCOB YUUTEIS.
IToaxoabl K OLlEHMBAHUIO IJIAHUPYEMBIX pe3y/ibTaToB 00yyenus ¢ HOJA

OCHOBHBIMHU METOJIaMU ITPOBEPKU 3HAHUM M YMEHUH yyaluXxcs 110 MaTeMaTHKe SBJISIOTCS YCTHBIN ONPOC U MUCbMEHHbIE pa0oThl. K MicbMeHHBIM
(bopmMaM KOHTPOJISI OTHOCATCS: MaTEMAaTHYECKUE AUKTAHThI, CAMOCTOSITEIbHbBIE U KOHTPOJIbHBIE paOOTHI, TECTOBBIE 3aJaHUS U TECTHI.

OcHoBHbIE BUIbl IPOBEPKHU 3HAHUI — TEKyIas U UTOropas. Tekyiias mpoBepka MPOBOJUTCS CUCTEMAaTUYECKH U3 YPOKA B YPOK, @ UTOTOBasi — 110
3aBepILICHUH TEMBI (pa3zena), IKOJIBHOTo Kypca.

[Ipu olleHMBaHUU IJIAHUPYEMBIX Pe3ylbTaToB 00ydeHus: maTemaruke ydamuxcsa ¢ HOJIA HeoOXonuMo yyuThIBaTh TaKHe WHAWBUyaJbHBIE
0COOEHHOCTH MX pa3BUTHs, KaK: YpPOBEHb Pa3BUTHS MOTOPUKHM PYK, YPOBEHb BIIaJIEHUS YCTHOW pEUbl0, SHEPreTUYECKHE PeCypchl 00y4aromuxcs ¢
HOJA. [Ins kaxxaoro y4eHUKa y4uTeab MOJ0MpaeT UHANBUyaIbHbIE (DOPMBI KOHTPOJIS PE3yIbTaTOB 00yUYEeHUS MaTEMaTHKeE.

s ob6yqaromuxcs ¢ HOJIA HeoOxoauMo yBelndeHne BpeMs Il BHITIOTHEHUS! KOHTPOJIBHBIX M CAMOCTOSATENBHBIX padoT.

KoHnTponbHble, caMOCTOSTENIbHBIE U MPaKTUYeCKUe pabOThl MPU HEOOXOIMMOCTH MOTYT MpeAJiaraTbCsi ¢ UCMOJb30BAHUEM 3JIEKTPOHHBIX CHCTEM
TECTUPOBAHUS, HHOTO MPOTrPaMMHOI0 oOecIieueHus, 00eceunBaloui Ipyu HE0OXOJMMOCTH MOXXKHO HCHOJB30BAaTh TEKCTHI C KPYMHBIM HIpU(TOM;
IIPUMEHATh KOHTPOJIBHBIE U3MEPUTEIN C OTACIBHBIMU JJIEMEHTAMHM PELICHUS; UCIIOJIB30BaTh AITOPUTMBI IIPH PEIICHUH YPABHEHUW W HEPABEHCTB,
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KOHTPOJIbHBIE U3MEPHUTEINHU C TOTOBBIMH rpadukaMu GYHKIHMN U JuarpaMMaMu; UCIIOJIb30BaTh OHJIAMH TECTUPOBAHUE C BHIOOPOM OTBETOB.

Texymuii KOHTPOJIL B (POPME YCTHOTO OMpOCa TMPU HU3KOM KadecTBE YCTHOW JKCIPECCHBHON pEUM ydalIMXcs HEOOXOJMMO 3aMEHSTH
MUCbMEHHBIMU (hOpMaMHU.
Hanpumep, ¢ 3T0#i 11e1h10 MOTYT HCITOJIB30BAThCS TECTHI M TECTOBBIC 3aanus u3 bubmuorekn MOII (POII) Ha mobom sTane ypoka. C mMOMOIIBI0 TAKUX
3aJlaHUi ¥ BOIIPOCOB 3HAYUTEIBHO MPOIIE [M0A00paTh MaTepuan Ui KOHKPETHOTO KJIacca, YU€HHKA, COOTBETCTBYIOIIMN YPOBHIO €r0 pa3BUTHS U
BO3PACTHBIX OCOOCHHOCTEH.

CrnenmnaibHble YCJI0BUS peau3aliy AUCHUIIINHBI

- B cnydsae HeoOXomuMocTH (BbIpaK€HHBIE JBHUraTelbHbIE PpAcCTPONCTBA, TSKEIOE IOPAXEHHE pPYyK, MPENsATCTBYIOIEE
(dopmupoBaHUIoO rpad0-MOTOPHBIX HABBIKOB) pabouee Mecto odydatonierocs ¢ HOIA nomkHO OBITH CrielIHaIbHO OPTaHU30BAHO B COOTBETCTBHU
C OCOOEHHOCTSAMH OrpaHMYEHUH ero 310poBbsi. HeoOXoqumo mnpeaycMOTpPEeTh Haluyhe MEePCOHAIBHBIX KOMIBIOTEPOB, TEXHMUYECKUX
NPUCIIOCOONICHUH (CTIenraibHasl KJIaBUarypa, pasIidYHOrO BHJA KOHTAKTOPBI, 3aMEHSIOIINE MBIIIb, JHKOHCTUKU, TPEKOOINIBI, CEHCOpPHBIC
TJIAHIIICTHI).

- JomwkHbl OBITH CO37aHBI  yciOBUS Uil (DYHKIMOHMPOBAaHUS COBPEMEHHOH WH(POPMAIIMOHHO-00pa30BaTeIbHON —CpEIbL,
BKJIIOYAIONICH SJIEKTPOHHbIE WH(POPMAIMOHHBIE PECYPCHI, AJIEKTPOHHBIE O00pa30BaTeIbHBIE PECYPCHI, COBOKYMHOCTh HH(OPMAIIMOHHBIX
TEXHOJIOTHH, TEIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, COOTBETCTBYIOLINX TEXHUUYECKUX CPEACTB U TEXHOJIOTHH (B TOM YucIe, (Giem-TpeHaxxepos,
uHcTpymeHToB Wiki, 1ndpoBbIX BUEO MaTepuaioB, BUPTYaJIbHBIX JIAOOPATOpUil U JIp.), 00ECIEUNBAIOIINX TOCTHKEHUE KaXKIbIM 00ydatomuMcs
¢ HOJIA makcuManbHO BO3MOXKHBIX /ISl HETO pe3y/IbTaroB oOydeHus. Hampumep, ucrnonb3oBaHre COBPEMEHHOI 00pa3oBaTesbHON cpeoi B
oOyuyenun marematuke neteit ¢ HOA sBustoTcst pecypcesl oOnaunoi nnrepHer-miargopmer MOII (POLLI), kotopsle conep:kar HeoOXoquMbIe
o0pa3oBarebHble MaTepHalbl, THCTPYMEHTBI JJISl MX CO3JJaHUs U pelaKTUPOBAHNUS, BUPTyaJIbHbIE JIAOOPATOPHH.
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