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HOACHUTEJBHASA 3AIIUCKA
OBIIAS XAPAKTEPUCTHUKA YUYEBHOI'O ITIPEJMETA "MATEMATHKA"

Paboyas nporpamma no' MaremMatke s ofydaromuxcs 5 KimaccoB pa3paboTaHa Ha OCHOBE
DeepanbHOro rocyapcTBEHHOTO 06pa30BaTeBHOO CTaHAAapTa OCHOBHOTO 06IIEro 0o6pa3oBaHMs ¢
Y4ETOM M COBPEMEHHBIX MUPOBBIX TpeGOBaHHI, MPEBABIAEMBIX K MaTeMaTHYeCKOMY 0Opa3soBaHHIO, H
TpauIKMA POCCHACKOro 06pa30BaHMs, KOTOPEIE 06ECIeYHBAIOT OBNaJEHHUE KITIOYEBBIMH KOMIIETEHLUAMH,
COCTaB/IAIOLMMH OCHOBY JUIi HENpPEPLIBHOrO oO6pa3soBaHHWA M CaMOPa3sBUTHA, a TAKXKE LETOCTHOCTD
OOUIEKYIETYPHOTO, JIMMHOCTHOTO M MO3HABATENBHOTO Pa3BHTHS obydalomuxcs. B paGoueit mporpamme
YYTEHBl MIEH W mMoJiokeHus KOHLENMuuM pa3sBHTHS MaTeMaTHYecKoro obpa3oBaHHs B PoccHiickoit
®enepaunn. B snoxy nubpooil TpaHcdopMauun Beex chep 4enoBEUECKOH ACATENBHOCTH HEBO3MOXKHO
cTaTh 00pa30BaHHEIM COBPEMEHHBIM UeNOBeKOM Ge3 6a30Boii MaTeMaTHUECKOl MOATOTOBKH. YKe B WKOJe
MaTeéMaTHKa CHY)XHT OINOPHBIM TIPEAMETOM JUIS W3YYEHHS CMEXHBIX IUCLMIUIMH, a TOCNE LIKOJbI
peabHON HEOOXOAMMOCTLIO CTAHOBUTCS HETIPEpPbIBHOE 00pa3OBaHUE, UTO TPEOYET NONHOUEHHOI 6a30BOi
00meo6pazoBaTenbHOM MOATOTOBKH, B TOM YHCJIE M MATEMAaTHYECKOI.

J10 O0OYCNOBJIEHO TEM, YTO B HAllH [JHM pPacTéT 4YHCIO NpodeccHil, CBA3aHHBIX C
HEMOCPECACTBCHHBIM TNPUMCHCHUEM MaTeMaTUKU: M B cdepe SKOHOMHKH, MU B OH3Hece, U B
TEXHONIOTHYECKUX 06NacTaX, ¥ JaXe B FyMaHUTapHBIX chepax. TakuM o6pa3oM, KpYr IIKOJILHUKOB, IS
KOTOPBIX MAaTeMAaTHKa MOXET CTaTh 3HAYUMEIM MPEAMETOM, pacIIUpAETCA.

[lpakTHueckas NONE3HOCTh MAaTEMAaTHKH OOYCIOBNEHA TeM, YTO €€ MpeAMETOM SBISIOTCS
(yHnameHTaNbHEIE CTPYKTYPHI HAILIEr0 MHpPa: MPOCTPAHCTBEHHEBIE (GOPMBI M KOJTMUECTBEHHbIE OTHOLICHHS
OT NMPOCTEHIIMX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIBITE, 10 JOCTATOYHO CIOXKHBIX, HEOOXOAMMBIX IS
Pa3sBHTHA Hay4HBIX M MNpPUKIAAHBIX HAEH. be3 KOHKPETHBIX MaTeMaTHYeCKMX 3HAHWI 3aTpydHEHO
NIOHHMaHHWEe TPHHLMIOB YCTPOWHCTBA W HCNOJB30BaHUS COBPEMEHHOW TEXHWUKM, BOCTPHATHE W
UHTEpIpeTaLHs
pa3HooOpasHOd  COUMANbHOH, 3KOHOMHYECKOM, MONMTHYECKON MH(pOpMauud, Mano3pdekTHBHA
MOBCEAHCBHAs NpaKTHYECKas AeATENbHOCTE. KaxkioMy 4enoBeky B cBOei XHU3HU NMPUXOIUTCS BBIMOIHATE
pacy€Tbl M COCTaBJIATH QAIrOPUTMBI, HAaXOAHTh M TMPUMEHATH (OPMyNBI, BIAAETh MNPaKTHUECKUMHU
npuéMaMHi reoMeTpUYECKUX M3MEPEHUI U IIOCTPOCHHUH, YHTaTh HHGOPMALKIO, NPEICTaBIEHHYIO B BHJE
TabNML, JUarpaMM M TpaduKOB, XMTb B YCIOBHAX HEONpPEAENEHHOCTH W TIOHMMATh BEPOSTHOCTHBIN
Xapaxrtep clyqaitHbIX COOBITHIA.

OnHoBpeMeHHO ¢ pacmMpeHneM cdep MPUMCHEHMS MAaTEMaTHKH B COBPEMEHHOM OOLIECTBE BCE
Gonee BaXKHBIM CTaHOBHTCA MAaTEMAaTWYECKHIl CTHIb MBIUUIEHUS, TPOABISIOMMACS B ONpPENENEHHBIX
YMCTBEHHBIX HaBblKaX. B npolecce M3ydeHMs MaTeMaTUKU B apceHall MPUEMOB U METOJAOB MBIILNEHHUS
4eJI0BEKa €CTECTBEHHBIM 00pa3soM BKIIIOYAIOTCH WHAYKLHMS M AedyKUHs, 0G0CLIEHHE U KOHKpEeTH3aLus,
aHaTW3 M CHHTE3, KiacCM(HKalMs M CHCTeMaTH3auus, abcTparMpoBaHMe M aHajgorvs. OGBEKTHI
MaTeMaTUYECKHX YMO3aKIIOUEHUH, MpaBhjla UX KOHCTPYUPOBaHHs PACKpPBbIBAIOT MEXAHHM3M JIOTHYECKHX
MOCTPOCHUH, CMOCOOCTBYIOT BHIpaboTKe yMeHMs ¢(OpMYIUpOBaTh, OGOCHOBBLIBATL M AOKa3bIBaTh
CYXXJI€HMs1, TEM CaMbIM pa3BUBAIOT JIOTM'MYECKOE MEIILIEHHE. Beyas polle NpUHAAIEKUT MaTeMaTHKE U B
(opMHUpOBaHHH ANTOPUTMHYECKOH KOMIOHEHTHI MBILUIEHHS M BOCTIMTaHMM YMEHW AEHCTBOBaTh Mo
3a[laHHBIM IFOPUTMAaM, COBEPIICHCTBOBATh U3BECTHBIE M KOHCTPYHpPOBaTh HOBBIE. B mpouecce pelnenuns
3a/1a4 — OCHOBOW y4eGHOW AEATENBHOCTH Ha ypOKaX MaTeMaTHKH — pa3BUBAIOTCA TaKXKe TBOpHECcKas W
NPUKIaAHas CTOPOHBI MBIIIICHHUS.

OGy4eHue MaTeMaThKe Ja€T BO3MOXHOCTE Pa3BHBATh Y OGYHAIOIUXCS TOYHYO, PALMOHANLHYIO W
MHOOPMATUBHYIO peub, YMEHHE OTOMpaTe Hauboliee NOAXOAAIINE A3BLIKOBbIE, CHMBOJIMYECKHE,
rpaduyecKre CpeACTBA JUIS BRIPRXKEHUS CY>KAEHHI H HATISIHOrO MX MpeACTaBICHHU.



HeobxoauMeIM KOMMOHEHTOM 00IIel KynbTypsl B COBPEMEHHOM TOJIKOBAaHMHU SABNSETCH obluee
3HAKOMCTBO C METOAaMM IIO3HAHUA NEHCTBUTENLHOCTH, MNpEICTaBIeHHE O TpeaMeTe W MeTojaax
MaTeMaTHKH, UX OT/IMYHMH OT METOJOB JPYIMX €CTECTBEHHBIX U I'yMaHUTapHBEIX HayK, 00 0COOEHHOCTAX
NPUMEHEHUs MaTeMaTHMKM JUIS peIleHMd Hay4yHeIX M TNPUKIAAHBIX 3afgad. TakuM o6pasom,
MaTeMaTH4ecKoe 06pa3oBaHHEe BHOCHT CBOii BKJIaj B popMupoBaHue o6IIeit KyNbTYpH YeloBeKa.

H3yyeHre MaTeMaTHKM Taloke COCOOCTBYET 3CTETHYECKOMY BOCTIMTAHMIO YEIOBEKA, TOHUMAaHHIO
KpacoThl M U3SIIECTBA MATEMATHUYECKUX PACCYXAEHUH, BOCTIPUATHIO N€OMETPUYECKUX (OPM, YCBOECHHIO
UAeH CUMMETPUH.

HEJIXM N3YUEHUS YYEBHOT'O KYPCA

[IpuoputeTHBIMM LENAMH OOYUEHHS MaTEMaTHKE B 5 Kiacce ABIAIOTCA:
— npojoxeHne (GOPMUPOBAHUS OCHOBHBIX MATEMAaTH4YECKMX TIOHATHI (YMCIO, BeIMYHHA,
reometpuueckas Qurypa), obecneHuBalOIMX TIPEEMCTBEHHOCTL M NMEPCHIEKTUBHOCTE MAaTEMaTHYECKOTO
o0pa3zoBaHus 00yJalolUXCA;
—  pa3BUTHE UHTE/UIEKTYAILHRIX M TBOPYECKUX CMOCOOHOCTE# OoOydaroluXxcs, MO3HaBaTENLHON
aKTUBHOCTH, UCCIIEA0BATENILCKUX YMEHUH, HHTEpECa K U3YUEHHIO MATEMATUKHY;
— noiBeJeHHe 00yYaromMXca Ha JOCTYITHOM /I HUX YPOBHE K OCO3HAHMIO B3aMMOCBA3H MaTeMaTHKH U
OKPYXarouiero MUpa;
— ¢opmupoBaHue (YHKUMOHANBHOM MaTeMaTHYECKOH rpaMOTHOCTH: YMEHMA paclo3HaBaTh
MaTeMaTH4ecKue OOBEKTHI B PEABHBIX JKM3HEHHBIX CHTYallMAX, MPUMEHSATh OCBOCHHBIE YMEHMS I
peLICHUS NPAaKTHKO-OPUEHTHPOBAHHBIX 3a/1a4, MHTEPIPETUPOBATE NOTYUEHHBIE PE3YIbTaThl M OLIEHUBATH
MX Ha COOTBETCTBUE NPAKTUYECKOMN CUTYALIHH.

OcHOBHBIE JIHHHM COJEpXaHMA Kypca MaTeMaTHKM B 5 Kiacce — apHdMeTHyecKas H
reoMeTpuUecKas, KOTOpbie pa3BUBAIOTCA MapajuleNbHO, KaXAas B COOTBETCTBUH ¢ COOCTBEHHOM JIOTHKOIA,
OJIHaKO, HE HE3aBUCHMO OAHA OT APYro#, a B TECHOM KOHTAaKTe M B3auMojeiicTBuM. Takke B Kypce
MPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTAMU aNreOphl M OMUCATENBHOM CTATUCTHKH.

M3yuenne apndpmeTHyeckoro Marepuana HauHHAETCH CO CHCTEMATH3ALMH M Pa3BUTHA 3HAHMH O
HaTypanbHbIX YWCNax, MONYYEHHLIX B HavajnbHOW 1wkone. [IpH 3TOM  COBepIIEHCTBOBAHHME
BBIYMCITUTENBHOW TEXHUMKH M (QOPMMPOBAHHE HOBBIX TEOPETHUECKMX 3HAHHMM COYETAETCS C Pa3BUTHEM
BBIYUCHUTENIBHON KYNbTYPhl, B YACTHOCTH C OOyYeHHEM MpPOCTEHIINM NpUEMaM TNPUKHAKH U OLCHKH
pe3ynbTaToB
BBLIYHCIICHUIA.

Hpyro#i kpynubiid 610k B coaepxanuy apudMeTHIecKoi TMHAH — 3T0 apobu. Havano usydenus
OOBIKHOBEHHBIX M JECATUUYHBIX JIpobeil OTHECEHO K 5 Kiaccy. DTo NepBbIi 3Tan B 0CBOEHUHM Apobeii, koraa
MPOUCXOANT 3HAKOMCTBO C OCHOBHBIMH HJIEAMM, TOHATHAMH TeMbl. [Ipu 3TOM paccMoTpeHue
OObIKHOBEHHBIX Jipo6eli B MOMHOM OOBEME MNpEALIECTBYET H3YUEHHIO AECSTUYHBIX Apobed, 9TO
Leneco00pasHO € TOYKH 3PEHHMA JIOTHKH H3JI0XKeHHs YHCIOBOM JIMHMM, KOr[a INpaBwia OeHCTBHH ¢
JECATUUHBIMH JPOOSIMH MOXKHO OGOCHOBATH YK€ W3BECTHBIMH aIFOPUTMAMM BHINOJHEHHS AEHCTBUH C
OOBLIKHOBEHHBIMUM  IpoOSIMH. 3HAKOMCTBO C JECATUMHBIMH JpOOAMH paCIIMPUT BO3MOXHOCTH JIA
MOHUMaHUA 00y4arOLIMMHUCA NPHKJIALHOrO NPUMEHEHH HOBOM 3allHCH NPH U3YYEHHM APYTHX NPEAMETOB
W TIpW TIPaKTHYECKOM HCIIONIB30BaHHH.

[pu oOy4eHHM peuleHHIO TEKCTOBBIX 3aJau B 5 Kiacce HCIONB3YIOTCA apMMETHUIECKHE TIPUEMBI
peteHust.

TexctoBble 3ajaun, pemaeMble Npu OTpaGOTKe BEIYMCIHTENBHBEIX HABHIKOB B 5  Kiiacce,
paccMaTpHUBalOTCA 3aJaiu CEAYIOIMX BUIOB: 3aja4y Ha ABHXKCHHE, Ha YacTH, Ha TOKYIIKH, Ha paboTy u
NPOM3BOAUTENBHOCTE, Ha TPOLEHTHl, Ha OTHOIWIEHHWS W mnponopuud. KpoMe Toro, o6ywarouuecs



3HAKOMATCA € NPUEMaMM pEIICHUS 3ajay NepeGopoM BO3MOXKHBIX BAapUAHTOB, yuaTcs paboTaTb C
uH(pOpMauyel, peICTaBIeHHOM B GopMe Tabnuu uau auarpamm.



B paboueit nporpamMme npeaycMotrpeHo (GOpMHpOBAHHME IMPOMENCBTHYECKUX aNreGpandecKux
npeacraBieHuii. BykBa Kak CUMBOJ HEKOTOPOTO YHCNIa B 3aBUCMMOCTH OT MAaT€MaTH4YeCKOrO KOHTEKCTa
BBOJAMTCA NocTeneHHo. BykBeHHas CUMBONMKA LIMPOKO HCTIONB3YETCS TIPEXIE BCEro A 3amucy oOLUX
YTBEPKIACHUA W MpeanokeHUiH, Gopmyn, B YaCTHOCTH 1A BBLIYHUCIACHHUS EOMETPUYECKUX BEAWYMH, B
KayecTBe «3aMECTUTENA» YUCTA.

B kxypce «MareMaTHMKH» 5 Kjiacca MpeiCTaBlieHa HarlsAHas TeOMeTpHs, HampaBlieHHas Ha
pa3sBUTHE 0OPa3HOro MBILLIEHHS, MPOCTPAHCTBEHHOTO BOOOpaKeHHs, W300pasUTENbHEIX YMEHMH. DTo
BOXKHBIW 3Tan B U3YYECHUH T'€OMETPHM, KOTOPbIA OCYIIECTBASETCA HA HATMANHO-TIPAKTHYECKOM YPOBHE,
OMNHMpPAEeTCa Ha HamIAAHO-00pa3Hoe MbILUIeHHEe obyyaromuxca. bonbias poib OTBOAHTCS NPaKTHYECKOMH
NEATENIBHOCTH,  OMBITY,  OSKCIEPHUMEHTY, MoAenupoBaHuio. OOyuaromuecs  3HAKOMATCI €
reOMeTpHUYECKUMH GHUIypaMH Ha TUIOCKOCTH H B MPOCTPAHCTBE, ¢ MX NPOCTEHIIMMH KOHPHUIYpaUUIMH,
ydarcs u300paxxaTh X Ha
HEMHOBAHHOM M KJieTuaTol Oymare, pacCMaTpHBalOT WX MPOCTEHIIME CBOCTBA. B mpouecce H3yyeHus
HarnAaHON reOMETPUM 3HAHHS, MOJyYeHHbIE 00YYatOIMMKCA B Ha4aIbHOM IIKOJe, CHCTEMATH3HPYIOTCA
W pacIUpArOTCA.

MECTO YYEBHOTI'O KYPCA B YYHEBHOM ILJIAHE

CornacHo y4eOGHOMY naHy B 5 Kilacce M3Yy4aeTcs WHTErPUPOBAaHHBIN MpeameT «MaTeMaTHKay,
KOTOpBI# BKIIOYAET apuPMETHUECKHIt MaTepHan U HarALHYIO F€OMETPUIO, a TAKXKe NponeaeBTHIECKUE
CBEIEHUA U3 anreOpel. Y4eOHBIl MiaH Ha M3ydYeHWE MATEMAaTHKM B 5 Kiacce OTBOAWUT HE MeHee 5
y4eOHBIX HacoB B HEAENIO, Bcero 170 yueOHBIX yacos.



COIAEPXXAHME YYEBHOI'O KYPCA «MATEMATHUKA»
HartypaibHble uncia u HyJb

HartypanbHoe 4ucno. Pan Hatypambusix uncen. Yucno 0. MzoGpaxenue HATypaJIbHBIX YHCEN
TOYKAMH Ha KOOpAMHATHOM (uMcnoBoif) npsaMoil. IlosWiMoHHas cHcTeMa cuHCiaeHHs. PHMcKas.
HyM€palus Kak MpUMEp HEMO3ULMOHHOM CHCTEMBl CuhclieHHs. JlecATUYHAs CUCTEMa CHHCIICHHS.
CpaBHEHHE HAaTYpaibHBIX YHCENl, CPaBHEHHWE HAaTYPANBHBIX YMced ¢ HYIEM. Crocobsl CpaBHEHHS.
OkpyrneHue HaTypanbHeIX uyncell. CNOXEHHE HATYPAIbHBIX YHCEN; CBOWCTBO HYINS TMPH CIOKECHUH.
BeluuTtanue Kak AeicTBHE, 06paTHOE CIOXKEHHUIO.
YMHOXEHHE HaTypalbHBIX YHCEN; CBOWCTBA HYNs U €AWHMLB TIPH YMHOXeHHHU. JleNeHne Kak AeficTBHe,
OOpaTHOE YMHOXeHHIO. KOMMOHEHTHl JelCTBHii, CcBA3b Mexay Humu. IlpoBepka pesymbTara
apu¢merHyeckoro feicTBud. IlepeMeCTHTENBHOE U COYETATENBHOE CBOWCTBA (3aKOHBI) CIOXEHHS W
YMHOXEHHS, paclpeleNUTENEHOE CBOKCTBO (3aKOH) yMHOXEHHS. Hcrionb30Banme 6YKB [l 0603HaYEHHS
HCU3BECTHOTO KOMITOHEHTA M 3aITMCH CBOWCTB apHpMETUUECKHX AeUCTBHM. [leNuTeny U KpaTHEIE Yucha,
pasnoxenne Ha MHOXHUTENU. IIpocTeie M cocTaBHbie uyucna. [IpusHaku genuMocTtH Ha 2, 5, 10, 3, 9.
Henenue ¢ octatkoM. CTeNeHb ¢ HATYPANBHBIM TTOKa3aTeNeM. 3aliCh YHCTa B BUAE CYMMBI PaspsaHBIX
cllaraeMEbIX. ,
Hucnosoe BbipaxeHue. BeruncieHe 3HaUSHNI YHCITOBBIX BBIPAXKEHMH; NOPALOK BBIIONHEHUs ASHCTBUI.
Hcnonbsosanue npu BEMHCICHHAX MEPEMECTUTENBHOTO H COYETATENIBHOTO CBOMCTB (3aKOHOB) CIOXKEHHUS
H YMHOXEHHUS, paclIpEACAUTENIBHOTO CBOWCTBA YMHOXKEHHS.
HApobu

[lpenctanenne o npo6u Kak crmocobe 3amMCH 4HacTH BeNWUYKMHBL OOBIKHOBEHHBIE ApPOGH.
IlpaBuibHElE W HempaBUBHEIE Apo6u. CMmellanHas ApoGb; MpeacTaBleHHE CMEWaHHON Apo6H B BUae
HETPaBUIIBHOM JApobu M BhIIENEHUE LENOH YacTH YKcia U3 HelpaBUIBLHOM Apo6u. Usobpakenue apobeii
TOYKaMH Ha YHUCIIOBOH NpsiMoii. OcHOBHOE cBOHCTBO Apo6u. CokpauieHue apoGeii. [IpuBencHue qpobu K
HOBOMY 3HaMeHartemo. CpaBHeHue apobet. CroxkeHHe M BeMHUTaHME ApoGei. YMHOXEHHE U AENEHHE
Apobeii; B3aumMHO-0OpaTHBIE Apobu. HaxoxaeHne 4acTH Lenoro ¥ UENOro mo ero yactd. ecaTHuHas
3anuce apoGeii. [pencrasnenue necatuHoi Apobu B BuAe OGBIKHOBeHHOH. H306paskeHHe NECATHIHBIX
ApoGeii TOYKaMM Ha YUCIIOBOM MpAMOM. CpaBHEHHE IECATHIHBIX Apobeit. ApudMeTnHuecKkne AeUCTBHA C
AecaTHYHBIMU ApoGsaMu. OKpyTNIeHHE JeCITHYHBIX Apobeii.
Pemrenne TekcToBBIX 3224

Pemenue TekcToBLIX 3a1a4 apupMeTHYECKHM cTocoGoM. Pemenue noruueckux 3agad. Pemenue
3ajiay nepeGOpOM BCeX BO3MOXKHLIX BapHaHTOB. Mcnonb3oBaHWe NpH pelleHUH 3aiay TaGluL U CXEM.
Pemenne 3ajay, conepxamux 3aBUCHMOCTH, CBA3BIBAIOLIME BEIHYHHbBI: CKOPOCTB, BPEMSA, PaccTOSAHHE;
1€HA, KOJIHYECTBO, CTOUMOCTb. EAMHULEI M3MepeHHs: Macchl, 00bEMa, UEHBI; PacCTOSHUA, BPEMEHH,
CKOPOCTH.
CeA3b MEXAY €AMHULAMH W3MEPEHMSA KaXKAOM BENMUMHBI. PelueHHe OCHOBHBLIX 3agau Ha apobu.
[Ipencraenenue qaHHBIX B BUAE TaGNIHL, CTONGYATHIX JUArpaMM.
Harasipnas reomerpust

Harnsnusle npencrasienus o @urypax Ha IUIOCKOCTH: TOYKa, TIpAMas, OTPe3oK, Nyd, yrod,
JIoMaHas, MHOTOYrONBHHK, OKPYXHOCTB, Kpyr. Yroin. Ilpamoii, ocTpelif, Tymoi u pa3sBEpHYTBIH YIJEL
JUiMHa OTpe3ka, METpMYECKME ENWHMUBI INMHBL. JUIMHA JIOMaHOMW, NeEpUMETP MHOrOYTOJIBHHKA.
H3mepeHne 1 nocTpoeHue yriloB ¢ MOMOIIBIO TpaHCopTHpa. Harnsanele npeacTasieHns o Gpurypax Ha
TIOCKOCTH:  MHOTOYTONBHHMK; MPAMOYFONBHMK, KBaJpaT; TpPEYrolbHHK, O paBeHCTBE QUryp.
H3oGpaxenue ¢uryp, B ToM uncine Ha kierdatod Gymare. TTocTpoenue KoHUrypauuii u3 yacrteit
NpSMOH, OKPY)KHOCTH Ha HENMHOBaHHOM U KiieTuaTolt Gymare. cnons3oBanue CBOMCTB CTOPOH W YIiIOB



NpsIMOYTONIbLHUKA, KBaaparta. ITnomane NpAMOYTOJIbHUKa W MHOTOYIOJIbHUKOB, COCTaBJIICHHBIX U3
NpsSsMOYroibHHUKOB, B TOM:

ne ¢uryp, u3obpaxEHHBIX Ha Kieryatoii Oymare. EavHuusl u3Mepenus miomand. Harnaasble
NPEACTaBNeHHs O  NPOCTPAHCTBEHHBIX  GMrypax: TNpsAMOYroJbHBI  nNapajutefenunes, Kyo,
MHOTOrpaHHMKH. M300paxeHne MpocTeHMINX MHOrOrpaHHHKOB. Pa3sBEPTKM KyGa M mapajiefenunesa.
Co3nanne Mopened MHOrOrpaHHMKOB (M3 Oymarw, mNpOBOJIOKH, TUIacTHIMHA M 1p.). OGBEM
NpAMOYroibHOro Napajienenunena, kyba. EauHuub u3Mepenus o6béMa.




IUVIAHUPYEMBIE OBPA3OBATEJILHBIE PE3YJBTATHI
JMIYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE ~ pe3ynBTaTBl  OCBOEHMS TNpPOrpaMMbl  ydeGHOro mpeaMera «MaTeMaTuka»
Xapakrepusytorca: IlaTpuoTHuyeckoe BOCIHTaHHe: TIPOSBICHHEM HMHTepeca K MNpoOWIOMY U
HAaCTOAIIEMY POCCHHCKOH MaTeMaTHKH, LEHHOCTHBIM OTHOLICHHEM K JOCTHXKEHMAM POCCHHCKHX
MaTeMaTHKOB ¥ POCCHIACKOM MaTeMaTHUeCKOH WIKOJIBI, K HCTOJB3OBAHHIO 3THX AOCTHXKEHHWIl B JAPYrHX
HayKaxX ¥ NpUKIagHBIX chepax.
I'paxnanckoe H JyX0OBHO-HPaBCTBEHHOE BOCIIHTaAHHE:
TOTOBHOCTBIO K BBINMOJIHEHMIO OOS3aHHOCTEH IpakJaHWHAa M pealu3allMd ero NpaB, NpPEeACTaBICHHEM
MaTeMaTHYECKHX OCHOBaX (YHKUMOHMPOBAHUS PA3NIMYHBIX CTPYKTYD, ABNEHUH, IPOLEAyp rPaXHAaHCKOTO
obuiecTBa (BBIGOPDI, ONPOCEHI U Mp.);
TOTOBHOCTBIO K OOGCYXICHHIO 3THYECKHX MNpOGNEM, CBS3aHHBIX C TIPAKTMYECKHUM TPUMEHEHHEM
AOCTHXECHUH HAaYKH, OCO3HaHHEM BXHOCTH MOPANIbHO-3THYECKHX MPUHIIMIIOB B JESATENLHOCTH YUEHOTO.
TpynoBoe BociuTanue:
YCTAHOBKO} Ha akTMBHOE yYacTHE B PEIICHMH NMPAKTHYECKMX 3a1a4 MaTeMaTHUecKol HampaBleHHOCTH,
OCO3HaHMEM BAXHOCTH MAaTEMAaTHYeCKOro 00pa3oBaHMS Ha NMPOTSHKEHWH BCEW XW3HW INS yCNeWHON
Npo¢ecCHOHANBHOM NEATENBHOCTH U Pa3BUTHEM HEOOXOMMMEIX YMEHMIA;
OCO3HAHHBIM BBIOOPOM W TOCTPOCHHEM MHAMBUIYAIBLHON TPAeKTOPUM OOPAa3OBAHUS W SKUIHEHHBIX
TUIAHOB ¢ YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEGHOCTEN.
JcTEeTHYECKOE BOCIHTAHME:
CNOCOGHOCTBIO K SMOIMOHAIIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MAaTeMaTHYECKMX OOBEKTOB, 3ajad,
peLIeHuH, pacCyXKICHHI; YMEHHUIO BUAETh MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B HCKYCCTBE.
IlenHocTH HayYHOro MO3HAHMA:
OpHEHTaUKel B JCATENLHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4HBIX MNpEICTaBAE€HHH 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS YCJIOBEKA, MPUPOB! U OOILECTBA, MOHUMAHHEM MAaTEMaTHYECKON HAYKH KaK
chepbl YenoBeveCKOr AEATENLHOCTH, ITANOB €& Pa3sBUTHA W 3HAYMMOCTH I8 Pa3BHUTHA LIMBHIH3ALHK;
OBNIaJICHHEM S3BIKOM MAaTeMAaTHKM W MAaTeMaTHYeCKOH KyIbTypoH Kak CpEACTBOM MO3HAHHS MHpa;
OBJIAJICHUEM MIPOCTEHIIMMHI HaBBIKAMU HCCIIEA0BATENLCKON AEATEIBHOCTH.
®usuyeckoe BocnHTaHMe, GOPMHPOBAHHE KYJbLTYpbl 3/0POBbS W  JMOLHOHAJILHOIO
Onaronoayuns:
TOTOBHOCTEIO NMPUMEHATE MaTeMaTHYeCKHE 3HAHHS B WHTEPECAX CBOETO 3[0POBBs, BEAECHHS 310POBOro
o0pasa JKM3HH (3A0POBOE MHUTaHHE, COANaHCHPOBAHHBIN pPEXMM 3aHATHH M OTAbIXA, perynspHas
Gbu3nyeckas aKTHBHOCTH);
COpPMUPOBaHHOCTHIO HaBbIKA pe/IEKCHH, MPUIHAHMEM CBOETO MpaBa Ha OWMOKY M TAaKOTO Xe TpaBa
Jpyroro 4eJnoBeKa.
IKO0JI0THYECKOe BOCIIUTAHME:
OpHMEHTallel Ha MPUMEHEHHE MATEMaTHMYECKWX 3HAHMN IS pemIeHHs 3ajad B o6NacTH COXPaHHOCTH
OKpYXalolleid Cpelibi, TUIAHUPOBAHMS TOCTYNKOB M OIIEHKH MX BO3MOXKHBIX MNOCNEACTBHI s
OKpyXarouiei cpelibl;
OCO3HaHHEM II0BAILHOrO XapaKTepa 3KONOrHYECKHX NMPoOIIeM U TyTel UX peleHus.
JIMYHOCTHBIE pe3yNbTaThi, OGecnieYMBAOIIHE ANANTALMIO OGYHAIOWErocs K H3MEHSIOLIHMCS
YCJIOBHSAM COUMANBHOMN H NPUPOAHOIi cpeabl:
TOTOBHOCTBIO K IEHCTBUAM B YCIIOBHSX HEONPEAENEHHOCTH, MOBIMICHUIO YPOBHS CBOEH KOMIETEHTHOCTH
HepEe3 NPAKTHYECKYIO ACATENBHOCTh, B TOM YHCIIE YMEHHME YYMTHCS Y APYrHX JIOHEH, nMpHobpeTaTh B
COBMECTHOH JEATENBHOCTH HOBBIC 3HAHMS, HABBIKM M KOMIETEHLMH U3 OIbITa APYTUX;



HEOOXOAMMOCTBIO B (OPMUPOBAaHWM HOBBIX 3HAaHWi, B TOM 4HciIe (GOPMYIHpPOBATH MIEH, MMOHATHS,
runoTe3sl 06 0OBEKTaX U SBIEHMAX, B TOM YHMCNIE paHee HEM3BECTHBIX, OCO3HABATh AePULMTHI
COOCTBEHHBIX 3HAHUI ¥ KOMNETEHTHOCTEH, MIaHUPOBaTh CBOE Pa3BUTHE;

CroCOGHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYALHIO, BOCTIPHHHMATh CTPECCOBYIO CHTYALMIO KaK BEI3OB,
TpeOYIOLIUHA KOHTPMEP, KOpPEKTHPOBAaTh MPUHUMAEMble PELIECHUS M AEWCTBHA, (QOpPMYIMpOBaTE M
OLIEHUBATh PUCKH U NOCHEACTBUA, GOPMUPOBATH OMKIT.

METAINIPEAMETHBIE PE3YJIBbTATHI

MeranpeaMeTHbie pe3ynbTaThl OCBOCHUA nporpamMmbl y4eOHoro npeaMeTa
«MaremaTuKa»XxapakTepU3yIOTC OBNAJICHUEM VHUGEDCANbHbIMU NO3HABAMENbHBIMU  OelicmeuaAMuU,
VHUGEPCANbHLIMU — KOMMYHUKAMUGHBIMU  O€liCmUAMU U YHUBEPCANbHbIMU  PeZyIAMUSHbIMU
deticmeusamu,

1) Vuueepcanvuvie nosnasamensusie Oeiicmeus  obecneyusaiom  opmupoeanue  6a3061x
KOZHUMUBHBIX  Npoyecco8 obyualowuxca (0céoenue MemoO08 NOZHAHUAL OKDYXICAIOWE20 Mupa;
NpUMeHeHUe 102UYeCKUX, UCCIe006aMENbCKUX onepayuil, yMeHuti pabomamsv ¢ uHgopmayuei).

Ba3zoBble noruveckue aeiicTBus:

— BBIABIATD M XapaxkTEpPHU30BaTh CYIECTBEHHBIE NPH3HAKM MAaTEeMaTHYECKHX OOBEKTOB, MOHATHIA,
OTHOLLEHHUIA MEXAY MOHATHUAMM;

— ¢opMynHpoBaTh ONpe/ENeHHs NMOHATHI; YCTaHABINBATE CYLUECTBEHHBINH NMPU3HAK KiaccHUKaLuH,
OCHOBAHUA 1J1s1 0000ILEHUA ¥ CpaBHEHHS, KPUTEPHH MPOBOMMOTO aHAJIN3a;

— BOCNIPMHUMAaTh, (POPMYJIMPOBATE U NPeoOPa3OBHIBATh CYXACHUSA: YTBEPAUTENBHBIE H OTPHLATELHEIE,
€AMHUYHBIE, YacTHbIE U 00IHKeE;

— YCIIOBHBIE; BBIABIATE MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3U M MPOTHBOpevHs B (akTax,
JNaHHBIX, HAOMIOAEHUAX U YTBEPKAECHHAX;

— npeliaratb KPUTEPUH AN BBIABICHUS 3aKOHOMEPHOCTEH M IPOTHBOPEYHIA;

— JlenaTh BBIBOJBI C HCTIONB30BaHUEM 3aKOHOB JIOTUKHM, AEAYKTUBHBIX H MHIYKTHBHBIX YMO3aKIIFOUEHHI,
YMO3aKJIIOUEeHH il N0 aHAIOTHK;

— pa3sbupaTh J0Ka3aTeNbCTBA MAaTEMAaTHIECKUX YTBEPXACHHUH (IIPAMEIE H OT MPOTHBHOIO), MPOBOAMTSH
CaMOCTOATENPHO HEC/IOXKHBIC JOKA3aTeNbCTBA MaTeMaTHYECKHX (aKTOB, BHICTPAaMBaTh apryMEHTALHIO,
NPUBOAUTD MPUMEPB] U KOHTPNPHUMEDHI;

—  0GOCHOBBIBaTL COGCTBEHHBIE PacCY)KACHHs; BBHIGHpAaTh CcMOcO6 pelleHHs YyueGHONM 3ajaum
(cpaBHMBaTh HECKONIBKO BapHaHTOB pEWICHHsA, BHIOMpaTh HauboNee TOAXOAAmMEA C  yu&ETOM
CaMOCTOSTENILHO BBIIEICHHBIX KPUTEPHEB).

BazoBble Hecle1oBaTeIbCKHE TeiCTBHA:

— WCMOJIE30BaTh BOMPOCH KaK HCCIIEAOBATENILCKUN HHCTPYMEHT II03HAHMUS,

— (opmynupoBaTe BOTpPOCH, (UKCHpYIOIME TNPOTHBOpEdHE, NpPOGIEMYy, CaMOCTOATEIHLHO
yCTaHaBJIUBAaTE HCKOMOE U JaHHOE, GOPMHUPOBATh TMIIOTE3Y,

~— apryMeHTHpOBaTh CBOKO MO3HLHUIO, MHEHHE;

— TpOBOAMTL M0 CaMOCTOATENILHO COCTABIEHHOMY [JIaHy HECTOXHBINH 3SKCIEPHMEHT, HeGomblioe
UCCJIEOBAHUE MO YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOro oOheKTa, 3aBUCUMOCTEH OOBEKTOB
Mexay coboit;

—  CaMOoCTOATENbHO (GOpMYNHpoBaTh 00OOINEHHS W BHIBOABI [0 pe3yNbTaTaM IPOBEAEHHOTO
HaOMIONIEHNS, HCCNENOBAHMS, OLCHHBATH JOCTOBEPHOCTH MOMYYEHHEIX pPE3yNbTaTOB, BHIBOJIOB H
000011eHNH; IPOTHO3UPOBATE BO3MOXKHOE Pa3BHTHE MPOLECCA, & TAKKE BHIABUTATEH TPEANONONKEHUT O
€ro pa3BUTUH B HOBBIX YCJIOBHSX.

Pa6ora ¢ undopmanmneii:

— BBIABIATE HENOCTATOYHOCTH M HU3OBITOYHOCTH MH(OPMAIIMH, JaHHBIX, HEOOXOMAUMEIX JUIA pEICHUS
3a/lauH;
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—  BHIOMpaTh, aHAIW3MPOBATh, CUCTEMAaTH3UPOBATh M HHTEPNPETHPOBATDH MHGOPMALIHIO pa3IHYHBIX
BHJIOB U (pOpM MpEACTABIEHUS;
— BEIOMpaTh GOpMy NpeACTaBlIeHHs MHOOPMAUMH M WILTIOCTPUPOBATE peluaeMble 3aauv CXEmMaMu,
JuarpaMMaMu, MHOM rpadMKoil 1 MX KOMOHHAIMAMH;
— OLCHMBATE HAA&XHOCT HMHGOPMALUMH 1O KPHUTEPHSM, MpPEINONKEHHBIM YYHTENEM WM
copMyTUpOBaHHEIM CaMOCTOSATENEHO.
2) VuugepcanvHvie KOMMyHUKamueHwle Oeticmeus obecneyueaiom chopmuposannocme coyuanvrvix
HQABbLIK0G 06YHaIOWUXCA.
Ob6menue:
— BOCTIPMHMMATh H OPMYITUPOBATE CYXICHHUS B COOTBETCTBHH C YCIOBUAMM W LIEAMH OGILIEHHS;
— ACHO, TOYHO, IPaMOTHO BBHIPAXATh CBOKO TOYKY 3pPEHHSA B YCTHBIX M IMHUCBMEHHBIX TEKCTaX, 4aBaTh
TOACHECHUA N0 XOAY PCINEHHS 3a/la4yd, KOMMEHTHPOBATL MOIYYEHHBIN pe3ysbTar; B Xoae o6CyKaeHUs
3a/laBaTh BOIPOCK! 10 CYIECTBY 00CykaaeMoi TeMEl, MpobieMbl, peliaeMoi 3aauH, BLICKa3LIBaTh HIACH,
Hale/ICHHbIE HAa TIOUCK pellIeHH;
— COMOCTABJIATE CBOM CYXACHHS € CYXXACHUSIMU JPYTHX YYaCTHUKOB AHANIOra, 06HApYXHWBaTh pasanyne
H CXOJACTBO MO3ULIMIA;
— B KOPPEeKTHOH popme GOpMyYIPOBATH Pa3HOIIIACHs, CBOM BO3PAKEHUS;
—— TIpEJICTaB/IATh Pe3yNbTaThl PEIIEHHs 3a/lauM, SKCTIEPUMEHTa, HCCIIE0OBaHUS, POEKTa;
— CaMOCTOSATENBHO BEIOMPATh ()OpMaT BBICTYIUICHHMS C YYETOM 3ajau Mpe3eHTalMH W OcoGEeHHOCTEN
ayJAUTOPHH.
CoTpyAHHYECTBO:
— TOHHMATh ¥ HCIONBE30BaTh MPEHMYIIECTBA KOMaHIHOH W MHIMBHAYaNbHOM paGoThl MpH pelieHuu
y4eOHBIX MaTeMaTHYECKUX 3a/1ay;
— TPpHHUMATh LeJb COBMECTHOW MACATC/IBHOCTH, IUIAHUPOBATH OPraHU3aLMIO COBMECTHOH paboThl,
pacmpesenaTs BUABI paboT, AOroBapUBAaThCs, 0GCYXKAATh MPOLECC U PE3YILTAT paboThI;
— 00001aTh MHEHHS HECKOJILKHX JIFOJCH; Y4acTBOBATH B IPYNNOBEIX popMax paborhi (o6cykacHus,
OOMEH MHEHHSMH, MO3TOBEIE LITYPMBI M p.);
— BBLINOJHATE CBOKO 4acTh pabOTEI M KOOPAWHHPOBATH CBOM JCHCTBHSA C APYTMMHM YIE€HAMH KOMaHIbI;
—— OLCHMBATh Ka4yeCTBO CBOEro BKJaja B OOWIMH NPOAYKT MO KPUTEpHAM, CHOPMYJIHPOBAHHBIM
YYaCTHUKaMH B3aMOJEHCTBHS.
3) Vuusepcanvuvie pezynamusHuie deiicmeus obecnewuearom opmMuposanue cMuiciOBbIX YCMAHOBOK U
JHCUIHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuszanus:
— CaMOCTOSTENEHO COCTaBIATE IUIaH, aifOPUTM PEIeHHs 3aJa4u (MM ero 4YacThb), BHIOMpATh CHOCO6
pelIeHNs ¢ y4E€TOM HMEIOUIMXCA PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEHM, apryMeHTHPOBaTb W
KOPPEKTHPOBATh BapHAHTEI PEIICHUH ¢ YI4ETOM HOBOH HH(OpMaLIUH.
CaMOKOHTpOIL:
— BlaJieTh CMOCOGaMH  CaMONpPOBEPKH, CaMOKOHTPOJS [MpoLecca W pe3yibTaTa  pelleHUs
MareMaTH4YecKol 3a1aum; '
— TpPEABUICTE TPYAHOCTH, KOTOPBIE MOTYT BOSHHKHYTEH MPH PELICHUH 3ala4i, BHOCUTh KOPPEKTHBEI B
AEATENLHOCTD Ha OCHOBE HOBBIX O6CTOATENLCTB, HallIeHHBIX OMMGOK, BLIABIEHHBIX TPYAHOCTEH;
— OLICHMBATh COOTBETCTBHE pe3ysbTaTa JAEATEIBHOCTH TMOCTABICHHON LENH U YCIOBHUAM, OOBACHATEH
TIPUIHHBI JOCTHXKEHUS WIM HENOCTHXKEHHS LeNM, HAXOAUTEH OIMOKY, AaBaTh OUEHKY NMPHOGPETEHHOMY
OINBITY.
IIPEAMETHBIE PE3YJIBTATHI
Yncaa ¥ BbIYHCIIEHHS

Ilonumate W mNpaBWIEHO YMOTPEGISTE TEPMHHBI, CBS3aHHLIE C HATYPATLHBIMH YHCIIAMM,
OOBIKHOBEHHBIMH U IECATHYHBIMH JPOGIMH.
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CpaBHUBaTb W YNOPAJOYMBATHL HATypajbHbiE YMCIA, CPaBHHBaTh B MPOCTEHILNX CIydasx
00bIKHOBEHHBIE ApO0H, JeCATUYHBIE APOOH.

COOTHOCHTE TOYKY Ha KOODAWHATHOW (UMCIOBOM) MpAMOH C COOTBETCTBYHOIIUM € YHUCIOM H
n300paxkaTh HaTypaJibHble YHMCIIa TOUKaMH Ha KOOPJMHATHOM (YHCIOBOI) NPAMOii.

BHINONHATL apudMeTHUECKHE ACHCTBUSA C HATYPaJIbHBIMH YNCIaMH, ¢ OOBIKHOBEHHBIMH Jpo0samMu B
MPOCTEHIIMX CydasX.

BBINONHATH NPOBEPKY, NPUKUAKY pe3yNbTaTa BEIYMCIACHUIA.

OKpyrATh HaTypaibHBIC YUCTIA.
Pemenue TekcTOBBIX 324

Pemare TekcToBBlE 3amaud apuMETHYECKUM CrmocofOM M ¢ MOMOLIBI0 OPraHM30BaHHOTO
KOHEYHOro nepebopa BceX BO3MOXHBIX BAPHAHTOB.

Pewate 3amauM, cojepXamiuMe 3aBHCUMOCTH, CBS3BIBAlOIIME BEIMYMHBL CKOPOCTh, BpEMS,
paccTOSHUE; LUEHa, KOJIMYECTBO, CTOUMOCTD.

HMcnonp3oBaTh KpaTKHE 3alUCH, CXEMBI, TabHLbl, 0003HAYECHUA NPH PEILICHUH 3aaaY.

[Tonb30BaTbCSd OCHOBHBIMM €AMHMLAMH M3MEPEHMs: IIEHBl, MAacChl; pacCTOSHWs, BpPEMEHH,
CKOPOCTH; BBIp@)XaTh OJJHH €IUHHIIbI BEH- YUHEBI Yepe3 ApYTHeE.
H3Bnekatb, aHanM3MpoBaTh, OLECHMBATh WHGOpPMALMIO, NMPEICTABIEHHYIO B Tabnluile, Ha cronbyaroi
AMarpaMme, MHTEPIIPETHPOBATh NIPEJICTaBICHHBIE JAHHEBIE, UCIIOJIB30BATh JaHHBIE MPU PEIICHUH 3a4aq.
Harasanas reomerpus

[Tonb3oBaTbCs  reOMETPUYECKUMH  MOHATUAMHM: TOYKAa, MpsAMas, OTPE30K, Jiy4, Yrod,
MHOTOYTOJBHUK, OKPYXHOCTB, KPYT.

IIpvBoANTE MpHMeEpEl OOBEKTOB OKPYXXAKOIIET0 MHpa, HUMEIOIUX (OpMY HM3YYEHHBIX

reoMeTpuyeckux Quryp.

Hcnonp3oBaTh TEPMHUHOJIOTHIO, CBA3AHHYIO € YIaMHU: BEPIIMHA CTOPOHA; ¢ MHOTOYTONbHHUKAMH:
yroln, BeplIMHa, CTOPOHA, AWaroHallb; C OKPYXXKHOCTBIO: paiuyc, TUaMeTp, LEHTP.

H3o06paxkaTe M3yueHHBIE reoMeTpuueckHe (GUIrypbl Ha HENMHOBaHHOW W KiieT4aToil Gymare ¢
NOMOILBIO UHPKYJTS W IHHEHKHU.

HaxoauTs [UTMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C TMOMOLIBIO JIMHENKH, CTPOMUTH
OTpPE3KH 3aaHHOMN JUIHHbBI; CTPOUTH OKPYKHOCTH 3aJJaHHOTO paauyca.

Hcnonb3oBaTe CBOiCTBA CTOPOH M YIJIOB TNpPAMOYrONbHHMKA, KBajpaTa A HMX T[OCTPOEHHS,
BBIYUCIIECHHA TUIOLIA ! U NIEPUMETPA.

Bbluvcnare nepuMeTp M MUIOWAAbL KBaApara, MNpAMOYroJbHUKA, (Uryp, COCTABJIEHHBIX W3
NpsSIMOYTOJIBHHKOB, B TOM 4YHciie QUryp, n3o006pak€HHBIX Ha KeT4aToil Oymare.

[Tonp3oBaTbCd OCHOBHBIMH METPHUYECKUMM €JUHHIAMH H3MEPEHHS IUTUHEI, TUIOLIAAH; BHIpaXaTh
OJIHM €JJUHHLIBI BETMYMHBI Yepe3 JpyTHe.

Pacno3naBate napajutenenunes,, Ky6, HCIMONB30BaTh TEPMHUHONOTMIO: BepUIMHA, peOpo rpaHs,
W3MEPEHNA; HAXOAUTH H3MEPEHUS MapauieNenunena, Kkyoa.

Beryucnate 065€M KyOa, napannenenumnesa no 3aaHHBIM U3MEPEHUSM, NOJIB30BaThCA COUMHULAMH
W3MepeHud o0néma.

Pewats HeclnoXHbIe 3a1a4i Ha U3MEPEHUE TEOMETPHYECKUX BETMUHH B MPAKTHUECKHX CHTYAlIHMAX.
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[IOYPOUYHOE ITNIAHUPOBAHUE

Kosanuectro
JacoB
) o aTa
e i A Buael,
Ne Tema ypoka T oo X o H3YYeHus
e 2 Alo A dhopmbl
n/n ) 8o|lZ o
3] Sl = KOHTPOJIS
foc] Es|lE s
n & 8
S e
~ =
Jlecsatuunas cucrema YCTHbLIH onpoc
1 cumcyieHus. [lo3uunonHas 1 0 0 1 cents6ps IMuceMenHbIii
CHCTEMA CYHCJICHHS. KOHTpOJIb
Pumckas HyMepauus kak
IIPUMED HENO3HIHOHHOM YcTHbli onpoc
2 CHCTEMBI CHHCICHHS. 1 0 0 2 ceHTA0pA ITuceMeHHbI
HarypanbHoe uncino. Psg KOHTpOJIb
HATYpaJIbHBIX YHCEJI.
Harypanbhsiit paa. Pan YcTHeiid onpoc
3 P pAR. 1 0 0 5 ceHTabps ITuceMeHHBI#H
HaTypabHbIX YHCEJL.
KOHTPOJIb
Yrenue U 3amuch HaTYpaJIbHBIX YCTHLIH onpoc
4 P 1 0 0 6 ceHTA0pA ITucsMeHHBIH
qucel.
KOHTPOJIb
3anuch YMcna B BUAE CYMMBI YCTHLI onpoc
5 y 1 0 0 7 ceHTabpsa [TucbMeHHbIH
Pa3spAAHBIX ClIaraeMeix
KOHTpOJIb
YTl onpoc
6 Yucno 0. 1 1 0 8 ceHTabps [TuceMeHHBIH
KOHTPOJIb
HarypanbHele udcna Ha YCTHLIl onpoc
7 P . N 1 0 0 9 ceHTa0pa ITuceMeHHbI#H
KOOPAMHATHOM NPAMOIA.
KOHTpOJb
H3ob6paxkenue HaTypaJIbHbIX o
tmcle TquaMHTy P Ha e onpoc
8 . o 1 0 0 12 cenrabps IMiceMeHHbIi
KOOpAUHATHOM (4ucnoBoi)
. KOHTPOIb
OpAMOH.
HatypanbHele yncna Ha
KOOpAMHATHOM NPAMOiA. o
I/I3o%£l aKEHHE Hap ATbHBIX Yeruiii onpoc
9 p P 1 0 0 13 ceHnTaGps TTuceMeHHBIH
4HCeq TOUKaMH Ha
o . KOHTpOJIb
KOOpAMHATHOH (YHCOBOMH)
TIpSIMOH.
CpaBHeHUe HaTypanbHBIX YHCE, YcTHblii onpoc
10 CPaBHEHHE HAaTypalbHBIX YHCE 1 0 0 14 cenTa6ps ITuceMeHHbI#H
¢ HyJiéM. Criocobbl cpaBHEHHA. KOHTpOJIb
Oxpyrnenne HaTypaJIbHBIX YCTHLIA onpoc
11 py P 1 0 0 15 cenrabps IMucemeHHbI#H
yucesn
KOHTPOJIb
ApudMernueckue naeicTBus
HaTypaJbHBIMH YHCIaMH.
CrnoxxeHue HaTypalbHBIX YHCEI;
CBOKMCTBO HyJsl TIPU CJIOKEHHH. YcTHbIii onpoc
12 KoMnoneHnrts! neiicTuii, cBs3b 1 0 0 16 cenTs6pa ITuceMeHHbIH
MEXIy HUMH. KOHTpPOJIb

22




BbiunTanue kak aeicraue,
obparnoe cnoxenuto. [Iposepka

VYerHslii onpoc

13 pe3yabTaTa apupMeTHYECKOro 19 centabpa IMuceMeHHs I
AeHcTBUA. KOMMOHEHTHI KOHTPOJIb
JCHCTBHH, CBA3b MEXAY HHMH.

BIIP. YMHOX€EHHE HAaTypalbHbIX
YHCeS1; CBOHCTBA HYJA M
KoHTponbHas

14 €AMHHLIbI [IPH YMHOXKEHHH. 20 centabpsa 6
KoMnoHeuTs! aeicTBUi, CBA3b pabora
MEXIY HHUMH.

Henenune kak aeticteue,
006paTHOE YMHOXKEHHIO. VerHslit onpoc

15 [Tposepka pe3ym,TaTav 21 cenrabps IMucpmeHHBIi
apruMeTHYECKOro JeHCTBHA, KOHTPOJIb
KomnoHeHTs! 1eHCTBHH, CBA3E
MEXIY HUMM.

CaoiicTBa HyNISl TIPH CIIOKEHHH H YcTHBIH onpoc

16 YMHOKE€HHMHM, CBOICTBA €AUHMIIE! 22 ceHtabps IMucemenHsIiH
NpH YMHOKEHHH. KOHTpOJb
IMepemectuTensHoe 7}
coderareabHOe CBOMCTBa
(3aKOHbI) CIIOXKEHHMS. YcTHBIR onpoc

17 Ucnonb3osanne  GykB  ans 23 ceHTAOps IMucemeHHBIH
o6o3HaueHus HEHU3BECTHOTO KOHTPOJIb
KOMIIOHEHTa W 3anucU CBOMCTB
apUPMeTHUECKHUX AeHCTBHI
[TepemecTurensHoe u
COYETaTEe/IbHOE CBOWCTBA
(3aKOHbBI) YMHOXKEHHA.

HUcnonw3oBanue Gyks ang VerHeiii onpoc

18 0603HaYEHUS HEU3BECTHOTO 26 ceHTAOpA ITuceMeHHBIIH
KOMITOHEHTA U 3aITHCH CBOMCTB KOHTPOJb
apu(pMeTHYECKHX NEHCTBUH
PacnpeaenurensHoe cBOMCTBO
(3aKOH) YMHOXEHHA.

IepemecturensHoe u
COYETATEIbHOE CBOKMCTBRA YcTHblit onpoc

19 CIIOKEHHUA U YMHOXCHHS, 27 ceHTA0pa IMucpmenHBIi
pacripefieTuTenbHOe CBOUCTBO KOHTPOJIb
YMHOXKEHHS.

20 KonTpoabnan paGora no teme 28 Konrpoasnas
«/leficTBUSA ¢ HATYPAJALHBLIMH» ceHTAbpA pabora

VerHbiii onpoc

21 Jenutenn v kpatHble yncna 29 ceHtabps [TuceMenubiit

KOHTpOJIb
YcTHbli onpoc
Paznoxxenue 4yuca Ha 9
22 30 cenra6pa ITxcbMeRHBIH
MHOHTENTH
KOHTPOJIb
VYcerHbif onpoc
JlenuTteny M KpaTHble YKCa, 9
[TuceMeHHBIH
23 Pa3sNIOKCHHE YHCIIa Ha 3 okTabps
KOHTpOJIb
MHOXHTEJTH.
YcrHeiit onpoc

24 JeneHue c octaTkom. 4 okTH0pa ITucemeHHsIiH

KOHTpOJIb
Jenenue c ocratkom. Peenne .
VerHeiit onpoc

25 3aMat C MpaKTHHCCKIM 5 okTa6pa IMucemeHHBIIH

coaep)kaHuem
KOHTPOJTb
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VYcTHbii onpoc

26 ITpocTeie U cocTaBHBIE YKCTIA. 6 okTa0ps IMuceMeHHbI#H
KOHTpOJb
VerHbli onpoc
27 IIpocThle M cocTaBHBIE 4YHCIA. PO
Pa3noxeHue Ha MHOXXHTEITH. 7 oxraGps MucemennLIA
KOHTpOITb
VYCTHbLit onpoc
28 [MpusHaku nenumoctH Ha 2, 5, 10 10 okTa6ps [MucbMeHHbIH
KOHTPOJb
YcTHBIi onpoc
IIpusHaku genuMocTd Ha 2, 5, p o
29 10. Pemere 3amau 11 oxts6pa [TuceMeHHbIIH
) KOHTPOJIb
VcTHBIH onpoc
30 [pu3naku nenumocty Ha 3, 9. 12 oxra6ps [ncpmeHHBIH
KOHTpOJb
YcrHbiii oripoc
IpusHaku nesuMocTH Ha 3, 9. po!
31 Pemenue 3ana4 13 okTa6psa ITuceMeHHbI#
KOHTPOJIb
VerHbii onpoc
ITpu3Haku genuMocTH Ha 2, S, p "
32 10.3.9 14 oxtabps ITuceMeHHbIH
> KOHTPOJ/Ib
Crenexs c HaTypalnbHbIM YerHslH onpoe
33 HoKazaATeNeM 17 okTa0ps [TucoMeHHbI#H
KOHTpOJ1b
Beraucnenue 3HaueHUH VerHbiii onpoc
YHCIIOBBIX BBIPAKEHUHN 9
34 conepalix pCTenem, ’c 18 oxrs6ps ITuceMeHHBIH
KOHTpOb
HATYpaIbHBIM I0KA3aTeNIeM P
YcTHBIH onpoc
YucioBkle BEIpaXKEHHUS; P "
35 . . 19 okrabps ITuceMeHHBIN
NOPSAAOK BBIMOJIHEHUS JEHCTBUH
KOHTpOJTb
Hcnons3zoBanue npu
BBIYMCJICHUAX Y CTHBIH ONDOC
NIEpEMECTUTENBHOTO H po
36 COUETATENEHONO CBOHCTE 20 okTa6ps ITuceMeHHBIH
KOHTpOJTb
(3aKOHOB) CJIOXKEHHUS U i
YMHOXEHHS,
UcnonszoBanue npu y N
BBIYHCJICHUAX CTHbIN OTpOT
37 . 21 oxTabps ITucemenHbii
PacIpeAeIUTENbHOTO CBOMCTBA KOHTDOND
YMHOXXEHHS. P
Hcnons3oBanue npu
BBIYHCIICHUSIX
MEPEMECTUTENLHOTO U
COYETATEIBHOTO CBOHCTB VerHuit onpoc
3aKOHOB) CIIOXKEHHS U 9
38 §/MH0>KeH)m 24 okTa6ps TTucsMeHHbIH
>
. KOHTPOJIb
pacIpeneauTensHOro CBOICTBA AP
YMHOXEHHS.,
VYeTHbli onpoc
39 Pemienne  TeKCTOBBIX  3amad 25 oKT68 HHCBMCHHEIﬁ
apuMeTHYECKUM CIIOcOO0M p
KOHTpOJIb
Pemenne  TekcTOBBIX — 3ajaad
Ha Bce apudMeTHUeCKHe IeiCTB YcTHbIi onpoc
40 ui. Pemenne 3amau nepebopom 26 okTa0Ops [TucbmeHHbIl

BCEX BO3MOXXHBIX BapHaHTOB.

KOHTpOJb
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Pewenue 3ajayd, coaepxawmx
3aBUCUMOCTH, CBA3BIBAIOLIHEC
BCIIMYHUHBI: CKOPOCTH, BpeMH,

YcTHblif onpoc

41 27 oxta0pa IMuceMeHHBI
pacCTOsHHE; LieHa, KOJIMYECTBO,
KOHTpONb
cTouMocTs. HMcnonb3oBanue npu
PELICHUHM 3aa4 TabMLL U CXEM.
Peluenue 3anay, conepxxammx .
alat, conepxar VYcTHsIif onpoc
3aBHCHMOCTH, CBA3BIBAIOIHE -
IIucbMeHHbIi
42 BEJIMYMHBI: LIEHA, KOJTHYECTBO, 28 oxTa06ps KOHTDONE
croumocTh. McnonesoBanue npu P
peLIeHHH 3a1a4 TabJIMILL H CXEM.
Konmponsnan paboma no
Kourpoasnas
43 meme «Hamypanouvie uucna. 7 HoAbpA
pa6Gota
Pewenue 3a0au»
Harngauete npeacraenenus o YcTHbIH onpoc
44 durypax Ha MJIIOCKOCTH: TOYKa, 8 Hos6pa IncemenHbIi
npaMas, OTpe3oK, Jiyy KOHTpOJIb
YcrHsii onpoc
IMucemMeHHbIiH
45 Jlomanas 9 HosOps
KOHTPOJb
HUsmepenne nnunbl orpeska, VYeTHblit onpoc
46 METPHYECKHE €IHHULIBI 10 HosiGps ITncemeHHbIiH
H3MEPEHHS JJTHHBI KOHTpOJIb
OKpYyXHOCTB H KpYT.
[ToctpoeHue koudurypaumii uz .
‘laCTZFI:'l npsamoi ot r};ﬁ)ﬂ(l)lcm Ha Yeruiii onpoc
47 P » OKPY 11 HosGps IMuceMeHHsIi
KJIeT4aToM 6ymare.
KOHTPOJTb
Hzobpaxenue ¢buryp Ha
KieTdartoi Gymare
[pakTnyeckas pabora
INpakTuyeckas
48 «flocrpoenne y3opa u3 14 HOA0ps aGora
OKPYKHOCTEH» p
YCTHBI# onpoc
49 VYron 15 Hos6pst InceMenHsIi
KOHTPOJIb
Tlpsamoit, OCTpBii ot u YCTHbIH onpoc
50 aF; 56 i it TI;HH’ R4 16 HOA6pa IMucemenHsIi
paspepHy Y KOHTPOJTb
YcTHBIH onpoc
51 Buccekrpuca yrna 17 Hosbpsa IuceMenHbIii
KOHTpOJIb
Usmepenne yrnos. I'pamycuas Yerusiit onpoc
52 p M - P 18 Hosbps [MuceMenHbIiH
Mepa yria
KOHTpOJb
H3amepeHue yrnos ¢ nomouusto YCTHbIA onpoc
53 P Y 21 Hos0pa [TucbMenHbIiH
TpaHCnopTHpa
KOHTpOJIb
[octpoenue yrios ¢ nomMouibo Yerwsiid onpoc
54 P y 22 HOAOps ITucsMeHHBIH
TPaHCMOpTHpa
KOHTpOJb
IpakTHueckas pabora IMpakTuyeckas
55 23 HoAOps
«ITocTpoeHue yrios» pabota
IpeacraBnenne o apobu  kax
cnocobe 3aMUCH YacTH .
YcTHblif onpoc
BEJTMYHHBI. O6bIKHOBEHHBIE o
56 o6 24 Hosbpsa [TuceMeHHsI#H
ApOOH. KOHTPOJIb
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Hpobe.  H3obpaxenne apobeii

VcTHBIH onpoc

57 . . H i
TOYKaMH Ha YUCJIOBOM MPIMOI. 25 HosGps TucemenHbili
KOHTpOJb
VYerHblit onpoc
IlpaBunbHBIE W HeMpaBUIBHBIE po
58 pobH 28 Hosa6ps ITucbMeHHbIIH
KOHTPOJIb
IIpaBunsHbie apobu. Yernbiii onpoc
59 H3obpaxenne npobeit Toukamu 29 HOAOps [TucbMeHHbI#H
Ha YHCJIOBOI NpsAMOi KOHTPOJTb
Henpasunshusie apobu, YerHeIH onpoc
60 Hzobpaxenue apobeit Toukammu 30 HosOpsa ITuceMeHHbli
Ha YHCJOBOH NpAMOii KOHTPOJ1b
[MpaBunbrHBIE W HempaBHJILHBIE VeTHbli onpoc
61 apobu. Hzobpaxenue npobeii 1 nexaGps IMuceMeHHbI#H
TOYKAMH Ha YHCJIOBOM HpAMOK KOHTpPOIIb
YcTHeIH onpoc
62 OcHoBHOe CBOMCTBO npoGu 2 nexabps [TuceMeHHbI
KOHTpOJIbH
Yt onpoc
63 Cokpatenue npobeii 5 nexabps TTuceMeHHbI#H
KOHTPOJb
. VYerHbiii onpoc
OcHOBHOE CBOMCTBO Ipodu. 9
64 . 6 nexabps ITuceMeHHbIH
Coxparuenue npobGeii
KOHTPOJIb
IlpuBenenne npobu K HOBO Yermiit onpoc
65 p P MY 7 nexabps [T1ucbMeHHbBIIH
3HaMEHATETIO
KOHTpOJb
OcHOBHOE CBOMCTBO apobu. VYerHblit onpoc
66 [IpuBenenne npobu k HOBOMY 8 nexabps ITrceMenHBIiH
3HAMEHATEIIIO KOHTpOJIb
Coxkpanienne npobeii. YerHbiii onpoc
67 Ilpusenenne ApoGH kK HOBOMY 9 nekabps ITnceMenHbIi
3HaMEHaTeJIo KOHTPOJTb
CpaBHeHHe apobeit c ettt onpoc
68 P P 12 nexabps IMncbMeHHbI
OJWHAKOBBIMH 3HAMEHATEJIIMH
KOHTPOJTb
CpaBHeHue npobeit ¢ pasHbIMH YeTuuiii onpoc
69 p p P 13 nexabps ITucbmeHHbl#
3HAMEHATeJIIMH
KOHTpOJTb
CpaBHeHue Apobeii c YerHpid onpoc
70 p p 14 nexabps [TuceMeHHBIH
OJMHAKOBBIMHU YHCITHUTENIIMU
KOHTpOJIb
Verelii onpoc
71 CpaBHenue apoGeit 15 nexabps ITuceMenHbI
KOHTPOJIb
. YcrHbli onpoc
CnoxeHue o BblYHTaHHE ApOGEi -
72 16 nexabpsa ITnceMeHHBIH
€ O/IMHAKOBBIMH 3HaMEHATENIIMU
KOHTPOJIb
Pewienne 3a1a4 Ha cnoxeHue VerHbiii onpoc
73 BBIYHTaHHE npobeii c 19 nexabps ITucbmenHbIit
OJHHAKOBBIMH 3HAMEHATEJIAMHU KOHTPOJIb
Cnoxenne napoGeit ¢ pasHbIMM o
Ap p YeTHblit onpoc
3HaAMEHATE/IAMH 9
74 20 nexabps TTicemeHHbIi
KOHTPOJb
Buiunranue npobeii ¢ pasHbiMH .
YcrHbli onpoc
3HaAMEHATEeJIAMH 9
75 21 pexabps IMuceMeHHbI#

KOHTPOJb
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CnoxeHnue u BbiuuTaHue apobeit

YCTHbIH onpoc

76 22 pexabps [McbMeHHBI#H
C pa3HbIMHU 3HaAMEHATENAMHU
KOHTpOJib
VerHeiit onpoc
Pewenue 3anay Ha ciaoxeHue H .
77 . 23 pexabps IMuceMeHHbIH
BBIYMTAaHUE Apobeit
KOHTPOJIb
ITonyzo006an KOHMpOnbHAA
KonTtpoasnas
78 paboma 26 0exabpna
pabota
VeTHeiit onpoc
79 CmewiaHHas apoOs. 27 nexabps IuceMeHHBIH
KOHTPOJIb
[IpencraBnenue CMELIaHHOM VYcrnslit onpoc
80 ApobM B BHAC HENPABHIBHOH 28 nexabps ITnucemennsIf
Japobu KOHTPOJIb
o VYertHBIi onpoc
Briaenenne uenol yactu 4ucna -
81 N 29 nexabps [MuceMenHbIA
U3 HenpaBuNbLHOH ApoOU
KOHTPOJ1b
YcTHblit onpoc
Cnoxenune " BbIYHTaHHE .
82 N 10 auBaps [TuceMeHHBI#H
CMeLUaHHbIX apobei
KOHTPOJIb
VYerHeli onpoc
Pemenue 3agay Ha cinoxeHue H o
83 . 11 sHBaps [TucpMeHHBIH
BBIYMTAHHE CMEILAHHbIX Apobeit
KOHTpOJIb
VYcrHelit onpoc
Ypok 120. YmHoxenue apobu P 9
84 12 auBaps ITuceMeHHBIH
Ha HaTypalbHOE YUCIIO
KOHTPOJIb
YerHbiii onpoc
Ypok 121. YMHOxeHHE PO
85 o 13 auBaps IMuceMeHHBIH
O0OBIKHOBEHHHIX Apobei
KOHTpOJIb
VeTHblH onpoc
Ypok 122. YMHOkeHHe po
86 . 16 auBapsa ITuceMeHHBIH
CMeLIaHHbIX apobeit
KOHTPOJIb
YcTHbli onpoc
Ypok 123. Bo3seaenue PO
87 . 17 auBaps ITucemenHsIit
0ObIKHOBEHHOM ApOOH B CTENEHb
KOHTPOJIb
Ypok 124. [lenenue VYcrHbli onpoc
88 0OBIKHOBEHHOH ApobH Ha 18 sanBaps [TncpmenHBIi
HaTYPAIBHOE YHCII0 KOHTpOIb
Ypok 125. BzaumHo obpartHsie VYceTHblii onpoc
89 apobu. [enenue oObIKHOBEHHBIX 19 aupaps [MuceMeHHbIH
apobeii KOHTpOJb
YcTHBIN onpoc
Vpoxk 127. [lenenre cMeumaHHbIX po
90 . 20 auBaps [TuceMeHHEI#H
nobeit
KOHTPOJIb
VYcrHbli onpoc
Vpok 128. YMHOXEHHE U P
91 . 23 auBaps [TuceMeHHBIH
JeneHue OOBIKHOBEHHBIX Apobeii
KOHTpOJIb
VYpok 137. [IlpumeHenue apobeii Ycrubiii onpoc
92 npy  pelieHHH  3aJad = Ha 24 gusaps IMucoMeHHBIH
COBMECTHY10 paboTy KOHTpOJIb
Ypok 138. IpumeHenune apobeit Yceraslit onpoc
93 NpH pELLIEHUH 3aJa4 HA 25 anBapa ITucsMeHHbIH
JBHXKEHHE MO peKe KOHTpOJIb
Ypok 139. [Ipumenenue apobei
NpH pelLIeHUH 33124 Ha VYcrHblit onpoc
94 IBIKEHHE B OTHOM 26 sHBapa ITuceMeHHBIH
HanpaBJleHUH KOHTPOJIb
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VYpok 140. [Ipumenenue apobeii
NpH pelICHUH 3a1a4 Ha

YcTHBI onpoc

95 27 sHBaps IMuceMeHHBIH
JBHXECHHE B IIPOTHBOMOIOXKHBIX
KOHTpOJb
HallpaBJICHUAX
YcTHbI onpoc
VYpok 131. Haxoxnaenue yactu P .
96 30 suBaps ITuceMeHHbIIH
OT LIeJIOro
KOHTPOJTb
YcTHbli onpoc
Vpok 132. Pemenue 3a1a4 Ha P .
97 31 auBaps ITuceMeHHRIi
HaXOXXJAEHHE YacCTH OT LIEJIOro
KOHTPOJIb
YcTHBIi onpoc
Ypok 133. Haxoxnenue uenoro 9
98 p e 1 peBpans I1ceMeHHbI#H
TI0 €70 YaCTH
KOHTPOJIb
Vpok 135. Pewenue 3agay Ha YcrHbiii onpoc
99 HaXxOoXJEHWE YacTH OT LIEJIOTO U 2 despans IMncsMeHHbIH
LIeJIOro MO ero 4acTH KOHTpOJIb
ITpumenenue OyKB s 3aMucH YeTHei# onpoc
100 P Y . 3 dempans IucbMeHHbl#H
MaTeMaTHYECKUX BBIPAKESHHH
KOHTPOJTh
[Tpumenenue 6ykB ans 3anucu YCTHEIH onpoc
101 P Y . 6 deppans IT1cbMeHHbI#H
MaTEMaTHYECKHX NPeUIOKEHUH
KOHTpOJTb
INpumenenue 6yks mns 3anucu YcTHbI# onpoc
102 MaTeMaTHYECKUX BBIPAKEHUH U 7 deBpans IMuceMeHHEbIH
NpeUTOKEeHHEH KOHTpOJIb
Konmponsnaa  paboma no
KonTpoannas
103 meme «O0bikHO8eH HbIE 8 gespana
pabora
Pewenue 3a0au»
» YcTHbIi onpoc
104 MHoroyroasHUKH 9 ¢peBpans [TnceMeHHBIH
KOHTpOJb
YeThlpEXyronbHUK YCTHeIH onpoc
105 pexy ’ 10 despans IMucemeHHbIi
NpsMOYTOJIbHUK, KBaJIparT.
KOHTpPOJTb
HcnonrsszoBanue cBOCTB CTOPOH YcTHBIl onpoc
106 U YIJ10B NPAMOYTOJIEHHKA, 13 ¢eBpans ITucbmeHHbIH
KBajparta KOHTPOJTb
IIpakTuyeckas pabora
107 «IlocTpoeHne npAMoyrospHUKa 14 despans IlpakTryeckas
C 3aJaHHBIMH CTOPOHAMH Ha P pabota
HEMHOBaHHOM Oymarey.
YcTHblii onpoc
TpeyronsHuk. Uzo6paxenne .
108 o 15 perpans IMucbMeHHBbIH
¢uryp Ha ketyatoii Gymare.
KOHTpOJIb
Iepumerp u niomwanp .
n SIIDMO roanuKamg;lmHHum YCTHEIA onpoc
109 pAMOy : 16 ¢erpans ITuceMenHbIi
H3MEpEeHHs NepruMeTpa u
KOHTpOJIb
TUIOLIAAH
ITnomane ¥ nepumeTp
NpAMOYTOJIBHUKA YcTHsIii ofnpoc
110 MHOIOYTOIbHHKOB, 17 dpespans ITucbMenHbli
COCTaBJIEHHBIX H3 KOHTPOJib
NpsIMOYT'OJIbHHKOB,
IlepumeTp MHOTOYTONIBHHKA, YcTHBIH onpoc
111 H300paXk€HHOr0 Ha KJIeTYaToM 20 despans ITucemeHHBIH
O6ymare KOHTpOJIb
IlepuMeTp MHOTOYTOJIBHHKA, Verubliid onpoc
112 COCTaBJIEHHOTO U3 21 despans ITuceMeHHBIIH
NPsMOYTOJIBHUKOB KOHTpOJb
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Konumponsnan  paboma  no

KonTpoasnasi

113 22 gpespana
meme «MHoz0y20abHUKU» peep pabora
YcTHBI onpoc
YTeHue W 3anuch AECATHYHBIX o
114 1poGei 27 ¢epans IMucemerHBIi
P KOHTPOJIb
. YcTHbl#R onpoc
H3o6paxxenue apobeit Toukamu .
115 o . 28 ¢espans MucemenHsIit
Ha YMCNIOBOH NpAMO
KOHTPOJb
YcrHbIH onpoc
[pencraBnenune necATHUHBIX .
116 o 1 mapra ITucemeHHBIH
Apobeit B BUaE OOBIKHOBEHHBIX
KOHTpOJIb
YcrHeIH onpoc
117 CpaBHeHHe AecATUYHBIX apo0eit 2 mapra [TucbmeHHBIH
KOHTPOJIb
CpaBHeHue necaTHYHBIX apobeit Yeruii onpoc
118 P IX ApObe 3 Mapra ITucemenHBIH
C MOMOLLBIO YHCIOBOH MpAMO#H
KOHTPOJIb
YcrHBIN onpoc
Crnoco6b1 ynopspouenus .
119 o 6 mapra ITucbMenHsIit
JeCATUYHBIX apobeit
KOHTPOJIb
YcTHbI# onpoc
3amauu Ha cpaBHEHHE 9
120 . 7 mapra ITucemeHHbIH
JNECATUYHBIX Apobeit
KOHTPONb
VYertHBii onpoc
CroxeHue U BBIUUTAHUE ~
121 N 9 mapra [MuceMeHHB I
JECATHUYHBIX apobeii
KOHTPOJIb
Hcnons3oBanue npu
BBIYHC/ICHUAX YcrHblii onpoc
122 NEPEMECTUTENBHOTO H 10 mapta [TncpMenHbIR
COYETaTeIbLHOrO CBOHCTB KOHTpOJTb
(32KOHOB) CJIOKEHHA
Pewuenue 3anau no reme YcrHblii onpoc
123 «CnoxxeHre 1 BHIYHTAHHE 13 mapra IInceMeHHbIH
JeCATUUHBIX 1pobeit» KOHTPOJIb
VYpok 52. YMHOXKEHHE U JeneHue VYerHBIi onpoc
124 JecaTH4HO# Apobu Ha 10, 14 mapra ITuceMeHHsIH
100,... KOHTpOJ1b
VYeTHbIH onpoc
VYpok 55. Ilepexon on ogxux .
125 P P A 15 mapra [TucemeHHsbId
€AMHUL U3MEPEHHUS K APYTHM
KOHTpOJIb
Ypox 56. YMHOxeHHE .
AECATHYHBIX Apobeit Yerubiii onpoc
126 P 16 mapta IMucemeHHBIH
KOHTPOJIb
HcrnonezoBanue npu
BBIYHUCJIEHHUAX
MEPEMECTUTENBHOTO H o
. VerHeiii onpoc
COYETATENbHOTO CBOMCTB o
127 17 mapta ITncemMeHHbIiH
(3akOHOB) YMHOXEHUS,
M KOHTpOJIb
pacrnpeeTUTEeNbHOrO  CBOMCTBA
YMHOXEHHA
Ypok 59. [lenenue necATHUHOM VcrHbIH onpoc
128 poOU Ha HATYpa/IbHOE YMCIO0 20 maprta ITucemeHHBIiH
KOHTPOJIb
VYpok 60. Pemenue 3anau no .
p A YcrHblit onpoc
Teme: «JleneHne neCATUUHBIX .
129 N 21 mapra [TuceMeHHBIIH
ApoGeii Ha HaTypaJbHOE YKCIION ‘
KOHTPONb
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Henenune necaTHyHbIxX apobeit.
Pemenue npakTuieckux u

YcrHbii onpoc

130 NPMKJIaJHBIX 33134 C 22 mapra ITnceMeHHbI#H
HCII0JIb30BaHHEM JEIeHHUA KOHTPOJ1b
JECATUUHBIX Apobeii
Brruucnenue 3HaueHuit YcTHbIlH onpoc

131 YKMCJIOBBIX BBIPAKCHHH; MOPAAOK 23 mapra ITnceMenHbIi
BEINIOJIHEHUS IeHCTBHIA. KOHTPOIb
Konumponsuaa  paboma no

. KonTtpoanuan

132 meme «Heiicmeun c 24 mapma

padoTa
decamuyHbIMU OpOBAMUY
YcTHbli orpoc
OkpyriieHHe QecATUYHBIX -

133 N 4 anpens IMuceMenHsiii

Ipobeit
KOHTPOJb
IIpaBuno okpyrieHus Yerhuii onpoc
134 P pyricHy 5 anpens [HucbEMeHHBIIH
JAEeCATHYHBIX Ipobeii
KOHTPOJb
YcTHEIR onmpoc
[pubnmxeHHOE 3HaUEHUE C o
135 6 anpens ITucsMeHHEIH
HEJOCTaTKOM
KOHTPOJIb
VeTHBIH onpoc
[TpubnmxeHHOE 3HaYEHHE C o

136 7 anpens ITucemeHHbI#H

H30LITKOM

KOHTPOJIb
Pemenne TexcToBBIX 3azau, .
coiepxalMx JpobH, Ha YerHbii onpoc

137 P pobH, 10 anpens IMuceMmeHHbI#
JBIDKEHHE B OJTHOM

KOHTPOJTb
HamnpasJeHUH
Pemenne TekcToBBIX 3amay, o
coaepxalux ApodH, Ha YeTHeIA onpoc

138 AASPIAULHX IPOOH, 11 anpens TTucbMenHbii
JBHKEHHE B IPOTHUBOMNONOXKHBIX

KOHTPOJIb
HarnpapJCHUIX
Pewenue texcroBbix 3aay,
cofepKallMX Ipodu, Ha v
nsﬁxfeﬂufls oigOM , YctHii onpoc

139 12 anpens IMucbMeHHBI#
HalnpaB/ieHUH U B

KOHTPOJIb
NPOTHBOMOJIOKHBIX
HaIpaB/IeHHSX
PeuieHHe TEKCTOBBIX 3a1aY, YcTHblit onipoc

140 coaepxauux aApobu, Ha 13 anpens IMucemeHnsIi
JBIKEHHE M0 peKe KOHTpOJTb
Pemenue TekcToBEIX 3a7ay, VYcTHBI# onpoc

141 cozepKalMx ApodH, Ha 14 anpens ITucemenHblit
JBHOKEHHE KOHTPOJIb

VYeTHBIi onpoc
Pemenne TexcToBbIX 3amay, .
142 conepsatx apoGu, Ha pato 17 anpens [TuceMeHHbIH
P pobH, Ha paboty KOHTpOJb
YcTHBIH ompoc
PelneHne TekcTOBBIX 3amay Ha 9

143 18 anpens IucemeHHbI#H

MOKYTIKH
KOHTPO/b
Pemenue 3amau Ha HaxoxaeHHe YcTHbI# onpoc

144 fIepUMETpa 1 TUIOIHAaIH 19 anpens IMucomenHsblii

MPAMOYrOJIbHUKA M KBaJ[paTa KOHTPOJIb
YceTHbiit onpoc
Pemenne TekcToBBIX 3a/1ay, -
145 20 anpens IMuceMeHHbI#H
coJepKallMX apodu
KOHTPOJIb
OcHoBHBIE 3a7a4M Ha IPOOH. .
YcThblii onpoc
Hecarnunsle ApoOH. 9

146 21 anpens ITuceMeHHbI#

Haxoxnenue yactu ot uenoro
KOHTpOJb
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OcHoBHblE 3aauu Ha ApoOH.
Jecsatuunsie npo6u. Pelnenue

YeTHblii onpoc

147 24 anpens [TuceMenHbIH
3a7ay Ha HaAXOXJIEHUE YaCTH OT
KOHTpOJb
LieJI0ro
YcTHeIit onpoc
Hecaruunsie npobu. Pemenne o
[TuceMeHHBI#H
148 3a/1a4 Ha HAXOXACHHUE LIEJIOrO MO 25 anpens
KOHTPOJb
€ro 4acTH
Hecsatuunbie npodu. VeTHylii onpoc
149 HaxoxaeHune yacTu oT Lesnoro u 26 anpens ITuceMeHHBIH
1171070 M0 €r0 HYacTH KOHTpOJIb
YcTHbli onpoc
150 OcHoBHBbI€E 33241 Ha ApobH 27 anpens [TuceMeHHbIH
KOHTPOJIb
Koumponsnan  paboma  no
KoxnTpoabnas
151 meme «Jecamuunsie Opobu. 28 anpenn
pa6Gora
Pewenue 3a0au»
YcrHbIH onpoc
152 MHororpaHHUKH 2 mas ITucemeHHbIiH
' KOHTPOJIb
Vpok 142. [IpocTpaHcTBeHHBIE YCTHBIR onpoc
153 ¢durypsl. U3o6pakenue 3 mas ITuceMeHHBIH
MHOrOrpaHHUKOB KOHTPOJIb
HzobpaxeHue mpocTeHinx YcTHbId onpoc
154 p p 4 mas ITucbMeHHEI#H
MHOrOrpaHHMKOB.
KOHTpOJIb
Mogenu npocTpaHCTBEHHBIX Yeruiii onpoc
155 5 mas [TuceMeHHEIid
¢duryp
KOHTpOJIb
o VYcTHblii onpoc
Ypok 143. [IpsmoyronbHsIit po!
156 10 mas ITnceMeHHBIiH
napanaenenunen. Ky6
KOHTpOJb
Pazpeprka ky0a, YcTHbIH onpoc
157 NPpAMOYTOJBHOTO 11 mas ITucemenHsIi
napajuiesienynena KOHTpOJb
158 [MpaxTuueckas paGora 12 mas IMpaxTuueckas
«Pa3BépTka Kybay pabota
VYerHblii onpoc
O61bem kyba. Eqununupt N
159 < AHHHLS 15 masn [TncpmeHHBIH
nu3MepeHus o6réma
KOHTpOJib
O0bem xyba, 06beM VYerHslii onpoc
160 NpPAMOYToJbHOTO 16 mas ITucbMeHHBIH
napajienenunena KOHTpOIIb
VYcrHslit onpoc
[ToBTopennue. Peluenue .,
161 17 mas ITucemMeHHBIH
JIOTMYECKHUX 3aaa4
KOHTpOJb
[ToBropenue. Cnoxenue u VYeTHeii onpoc
162 BbIYHTaHHE OOBIKHOBEHHBIX 18 masn ITuceMeHHBH
npobeit KOHTPOJIb
[MoBTOpeHne. YMHOXeHHE H VYeTHbli onpoc
163 JeneHue OOBIKHOBEHHBIX 19 man IucemeHnHbIid
ZIpobeii. KOHTPOJIb
YcTHbii onpoc
ITosropenne. Cnoxenue u .
164 . 22 man IucoMenHsIii
BbIYHTaHHE RECATUYHBIX Apobeii
KOHTpOJIb
[ToBropeHue. YMHOKEHHE U .
Je/cHUE JEeCATHYHBIX Apobeii Yeruii onpoc
165 p 23 mas ITuceMeHHBIH

KOHTPOJb
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IloBropenue. JeicTBus ¢

YcTHbli onpoc

166 JECATUYHBIMH APOGAMH. 1 24 mas IMucemeHHBIH
Pewenne 3agau KOHTPOJIb
YcTHBI# onpoc
IloBropenne. Pewenue o
167 1 25 mas ITiceMeHHbI
OCHOBHBIX 3a/1a4 Ha OpoOH.
KOHTpOJb
Hmozosas koumponsnan KonTponnuasn
168 P 1 26 man p
paboma pabota
[TosTopenue. [Tnowans
NpsIMOYroJibHUKA H YcTHbI onpoc
169 MHOTOYTOJIbHHKOB, 1 29 mas ITrceMeHHbIH
COCTaBJICHHBIX H3 KOHTPOJIb
IpAMOYTOJIbHUKOB
IToBTOpenue. O6BEM YcTHBIN ornpoc
170 NPSMOYTOJIBHOTO 1 30 mas IMncbmenHbIH
napauenenynena, Kkyoa KOHTPOJIb
OO611ec KOJMYECTBO YaCOB 10 MPOrpamMMe 170
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