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INOACHUTEJIBHAS 3AITMCKA

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA "MATEMATHUKA"

Pabouas nporpamma 1o MaTeMaTHKe JUIsl 00ydJaronIuxcs 5 Ki1accoB pazpaborana Ha ocHoBe DenepaabHOro
roCyJJapCTBEHHOT'O 00pa30BaTEIbHOIO CTaHAAPTa OCHOBHOI'O O0IIEro 00pa3oBaHus ¢ YUYETOM U
COBPEMEHHBIX MUPOBBIX TPEOOBAHUM, MPEIBIBIAEMBIX K MATEMAaTHIECKOMY 00Pa30BaHUIO, U TPATULIUI
poccuiickoro o0pa3oBaHusl, KOTOPbIE 00ECIICUNBAIOT OBJIA/ICHUE KIIFOYEBHIMU KOMIIETCHIUSIMH,
COCTaBJIAIOLIMMH OCHOBY Il HEMPEPHIBHOT'O 0OPAa30BaHMSI U CAMOPA3BUTHS, a TAKXKE [IEJIOCTHOCTD
OOIIEKYIbTYPHOTO, INYHOCTHOTO U TO3HABATEILHOTO Pa3BUTH oOyuatomuxcs. B paboueit mporpamme
YUTEHBI HJIeU U TIoJI0keHUs KoHLenmu pa3BuTHsi MaTeMaTH4eckoro oopaszoanus B Poccuiickoii
Oenepanun. B anoxy mudpoBoii Tpanchopmaiiy Bcex cep 4eIoBeUeCKOi AeSITeIbHOCTH HEBO3MOKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM UEIOBEKOM 03 0a30BOi MaTEMAaTHIECKOH IMMOATOTOBKH. YIKE B IIIKOJIE
MaTeMaTHKa CIYXXHUT OTIOPHBIM MTPEIMETOM ISl U3YUCHUSI CMEKHBIX AUCIUILINH, a TIOCIE NIKOJIBI PeaTbHOM
HEO0OXOAMMOCTBIO CTAHOBUTCS HETIPEPHIBHOE 00pa30BaHME, UTO TPeOyeT MOJTHOIICHHOW 06a30BOM
00111e00pa30BaTENBHOM MOATOTOBKH, B TOM YHCIIC M MAaTEMAaTHIECKOH.

310 00YCIOBICHO TEM, UTO B HAIIIM JIHU PACTET YHUCIIO MPOdeccHii, CBA3aHHBIX C HETIOCPEICTBEHHBIM
NPUMEHEHHEM MaTEMaTHKH: U B cepe SKOHOMHUKH, B B OM3HECE, U B TEXHOJOTHUECKUX 00IACTIX, M JaXKe B
TYMaHHUTapHBIX chepax. Takum 00pa3oM, KpyT MIKOJBHUKOB, JJIs1 KOTOPBIX MaTEMAaTHKa MOXET CTaTh
3HAYMMBIM MTPEIMETOM, PACITHPSIETCS.

[TpakTryeckast MOJIE3HOCTh MAaTEMATHKHU O0YCIIOBIIEHA TEM, YTO €€ MPEIMETOM SIBIISTFOTCS
(dyHIaMeHTaJIbHBIE CTPYKTYPBI HAllIeTO MUPA: IPOCTPAHCTBEHHBIE (POPMBI U KOJIMYECTBEHHBIE OTHOIICHHUS OT
NPOCTEHIINX, YCBAUBAEMBIX B HEIIOCPEICTBEHHOM OIIBITE, 10 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX IS
Pa3BHUTHSI HAYYHBIX U IPUKIATHBIX HIeH. be3 KOHKPETHBIX MaTeMaTHYeCKUX 3HAHUN 3aTPYTHEHO TOHUMAaHHE
NPUHIUIIOB YCTPOICTBA U MCIIOJIb30BaHHUS COBPEMEHHOM TEXHUKH, BOCIIPUATHE M UHTEPIPETALINS
pa3Hoo0pa3HO COLMAIbHON, S)KOHOMUYECKOH, MOJIMTHYECKOW nHPOopMaInu, ManodpPeKTHBHA
MOBCEIHEBHAS PAKTUYECKas ACATEIbHOCTh. KaxX/10My UeoBeKy B CBOCH KHU3HH MPUXOTUTCS BBITOIHATH
pacUéThl U COCTABIISATH ATOPUTMBI, HAXOJIUTh U IPUMEHSITH (POPMYJIBI, BIAIETh MPAKTHUYECKUMU TPUEMaMU
reOMETPUYECKUX U3MEPEHUN U IIOCTPOCHUH, YMTAaTh MH(OPMAIHIO, TPEICTABICHHYIO B BUIE TaOJHII,
JarpaMM H rpauKoB, )KUTh B YCIOBHUAX HEONPEACIEHHOCTH M MIOHUMATh BEPOATHOCTHBIN XapaKkTep
CITyY9aifHBIX COOBITHIA.

OnHOBpEMEHHO C pacupeHreM chep NpUMEHEHHUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe Bc€ Ooee
Ba)KHBIM CTAHOBUTCSI MAaTEMATUICCKUIA CTHITh MBIIIJICHUS, TIPOSIBIISTFOLITMIACS B ONTPEICIIEHHBIX YMCTBEHHBIX
HaBBIKax. B mporecce n3yueHust MaTeMaTUKA B apCeHall MPUEMOB M METOIOB MBIIIUICHUS YEIOBEKa
€CTECTBEHHBIM 00pa30M BKITIOYAIOTCS WHAYKIUS U ACTyKIHs, 0000IIeHNEe U KOHKPETU3AIHS, aHAIIN3 U
CHHTE3, KJacCu(UKaIUs U CUCTeMaTH3aIHsl, abcTparupoBanne 1 aHaIoTusl. OOBEKTH MAaTEMATHYECKIX
YMO3aKITIOYCHUH, MPaBIJIa X KOHCTPYHUPOBAHUS PACKPBIBAIOT MEXAHHU3M JIOTHUECKUX MTOCTPOCHHH,
CIOCOOCTBYIOT BBIPAOOTKE YMEHHS (hOPMYIUPOBATh, 0OOCHOBBIBATH M JIOKA3BIBATh CYXKICHUS, TEM CaMbIM
Pa3BUBAIOT JIOTUYECKOE MBIIIUICHUE. Bemymiast posih MpUHAUICKUT MAaTEMaTHKE U B (POPMUPOBAHUN
QITOPUTMUYECKON KOMITOHEHTHI MBIIIJICHHUS U BOCITUTAHUN YMEHHI JISHCTBOBATH 10 33JaHHBIM aJrOPUTMaM,
COBEpIIICHCTBOBATh M3BECTHHIC M KOHCTPYHPOBATh HOBBIE. B mporiecce penieHus 3a1ad — OCHOBOW yueOHOI
JeSITeTbHOCTH HA YPOKaX MAaTeMaTUKN — Pa3BUBAIOTCS TaK)Ke TBOpUYECKasi U IPUKIIAJHAS CTOPOHBI
MBIIUICHHUS.

OOyuenne MaTeMaTuKe AaET BO3MOKHOCTb Pa3BUBATh y 0OYYAIOIINXCS TOUYHYIO, PALIMOHATIBHYIO U
UH(POPMATUBHYIO peyb, yMEHUE OTOMPATh HanboIIee MOAXOAAIINE SI3IKOBbIE, CHMBOJIMYECKUE, rpadudyeckue
CpeICTBa JJISl BBIPAKEHHSI CY>KACHUN M HATJISAHOTO UX MPEICTaBICHUS.

Heo6xoauMbIM KOMIIOHEHTOM OOIIEH KYJIbTYPBl B COBPEMEHHOM TOJIKOBAHUU SIBJIETCS 001Iee 3HAKOMCTBO



C METOJIaMH MTO3HAHHS JEHCTBUTEILHOCTH, MIPEJICTABICHHE O MTPEIMETE U METOIaX MATEeMAaTUKH, HX OTINIHA
OT METOJIOB JIPYTHIX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOCHHOCTSIX MPUMEHEHUST MATEeMATHKH JUTSI
pelIeHysI HayYHBIX W NPUKJIAIHBIX 3a/1a4. TakuM 00pa3oM, MareMaTH4ecKoe 00pa3oBaHHe BHOCHUT CBOM
BKJIaJl B (popmMupoBaHue oOMIel KyIbTyphl YeJIOBEKA.

W3ydenne MaTeMaTUKN TaK)Ke CIIOCOOCTBYET ACTETUYECKOMY BOCIIUTAHHIO YEIIOBEKA, TOHUMAaHHIO
KPacoThl M U3SIIIECTBA MATEMATHUECKUX PACCYKACHUN, BOCIIPUATHIO TEOMETPUIECKUX (POPM, YCBOCHHIO
UJIeV CHMMETPHH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA
[IpropuTeTHBIMU LIETSIMU O0YUYEHHS] MaTEMaTHKe B 5 KJiacce SBISIOTCS:

— HPOAOJIKCHUC q)OpMI/IpOBaHI/ISI OCHOBHBIX MaTeMaTHUECKUX TTOHSITHI (‘-II/ICHO, BCINYHHA,
reoMeTpuueckas urypa), 00ecrnedrBaroNIfX TPEEeMCTBEHHOCTh U MEPCIIEKTHBHOCTh MATEMATHUECKOTO
00pa3oBaHUs 00y4aIOLINXCS;

— pa3BUTHE UHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yUaromuxcsl, Mo3HaBaTEIbHON
aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUHN, MHTEpeca K U3YUEHHIO MaTEeMaTUKH;

— MojBeAeHHEe 00yUJaloIUXCsl Ha JOCTYITHOM JJI HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U MaTeMAaTUKHI
U OKPY>KaIOIIET0 MUPAa;

— (opmupoBaHue PyHKIIHMOHATHHON MAaTEMATUUECKON TPAaMOTHOCTH: YMEHHS paclio3HaBaTh
MaTeMaTH4ecKue OOBEKTHI B peabHbIX )KU3HEHHBIX CUTYalUAX, IPUMEHSITh OCBOCHHbIE YMEHUS JISI
penieHus: IpakTUKO-OPUEHTUPOBAHHBIX 33]a4, MHTEPIPETUPOBATH ITOJTYUYEHHBIE PE3YJIbTAaThl U
OLICHMBATh UX HA COOTBETCTBUE MPAKTUYECKOW CUTYyalUH.

OcHOBHBbIE JIMHUU COJIEPKaHUsl Kypca MaTeMaTUKH B 5 KJlacce — apu(pMeTHUecKasi U TeOMeTpUYecKas,
KOTOpBIE€ Pa3BUBAIOTCS MapaJlIeNIbHO, KaXK/1asi B COOTBETCTBUH C COOCTBEHHOM JIOTUKOMN, OJTHAKO, HE
HE3aBHCHUMO OJIHA OT JPYTOii, a B TECHOM KOHTAKTe U B3aUMOJeHCTBUH. Takxke B Kypce IPOUCXOAUT
3HaKOMCTBO C 3JIEMEHTaMU anreOpbl U OMHUCATEIbHONU CTATUCTUKH.

W3ydenune apuMeTHUECKOTO MaTepraia HaunHAeTCs CO CUCTEMAaTH3alluy M Pa3BUTHsI 3HaHUH O
HATypaJIbHBIX YMCIIaX, MOJYYEHHBIX B HaUaIbHOM 1mikoje. [Ipu 3ToM coBepiiieHCTBOBaHNE BHIUUCTUTEIBHOMN
TEXHUKU U (OPMUPOBAHUE HOBBIX TEOPETUUYECKUX 3HAHUM COYETACTCS C Pa3BUTHEM BBIYHCIUTEIBHON
KYJITYpBI, B YaCTHOCTU C 00YUEHUEM MTPOCTEHITNM NMPHUEMaM MPUKUAKU U OLIEHKU PE3yJIbTaTOB
BBIYMCJICHUM.

Jlpyroii KpyIHbIN OJI0K B COJIEpXKaHUN apu(METHIECKON JTMHUU — 3TO ApoOu. Havano u3yueHus
OOBIKHOBEHHBIX U JIECATHUHBIX IpoOel OTHECEHO K 5 Kiaccy. DTo MEepBbIi 3Tan B 0CBOCHUHU Apo0eit, Koraa
IIPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMH HJI€IMHU, NOHIATUAMU TeMbI. [Ipu 3TOM paccMoTpeHune
OOBIKHOBEHHBIX JIpO0EH B MOTHOM 00BEME MPEIIECTBYET U3YUEHHIO AECATUYHBIX IPOOEH, uTo
EJIeCO00Pa3HO C TOUKU 3PEHUS JIOTUKH H3JI0KCHUS YUCIOBOM TMHUY, KOT/Ia TIpaBUJIa JCHCTBHIA C
JECATUYHBIMH JPOOSMU MOKHO 0OOCHOBATH YK€ U3BECTHBIMHU aJITOPUTMaMHU BBIMOJIHEHUS IEHCTBUI C
OOBIKHOBEHHBIMU APOOSIMHU. 3HAKOMCTBO C JIECATUYHBIMU APOOSIMHU PACIIUPUT BO3ZMOKHOCTH /1711 TOHUMaHUS
00y4JaroIUMUCS TPUKIATHOTO IPUMEHEHHSI HOBOM 3alKCH MPH U3yYEHUH IPYTUX MIPEAMETOB U MPHU
MPAKTUYECKOM UCTIOJIb30BaHUH.

[Ipu 00yuyeHnH perieHno TEKCTOBbIX 33aJa4 B 5 Kj1acce UCHOIb3YIOTCS apu(pMeTUIecKrue IpUEMbI pEIICHHUS.
TekcToBble 3a7jauu, petraemMble IpU OTPaOOTKE BHIYMCIUTENBHBIX HABBIKOB B 5 KJlacce, pacCMaTpUBalOTCA
3aJja4M CJIeIyIOIINX BUJIOB: 3a/1a4i Ha IBUKEHHE, HA YaCTH, HA MTOKYTKH, Ha pab0Ty U MPOU3BOAUTEILHOCTb,
Ha MPOIIEHTHI, Ha OTHOLIEHUS U npornopuuu. Kpome Toro, oGyuaromiuecs: 3HaKOMSTCS ¢ IPUEMaMH peIICHUS
3a/1ay mepeObopoM BO3MOKHBIX BAPHAHTOB, ydaTcsl paboTaTh ¢ mH(MOpMAaIEH, MpeIcTaBIeHHON B (hopme
TaOHI] WIIA TUATPAMM.



B ITpumepHoii paboueii mporpamme nperycMoTpeHo (GopMUPOBAHKE TPONEICBTUUECKUX ATe0pandecKux
IIpeJcTaBlICHUN. bykBa Kak CUMBOJI HEKOTOPOTO YHMCJIA B 3aBUCUMOCTH OT MaTeéMaTUYECKOr0 KOHTEKCTA
BBOJIUTCS NTOCTENIEHHO. ByKBEHHasi CUMBOJIMKA HIMPOKO MCIIOJIB3YETCs MIPEXK/Ie BCEro Ui 3alUCH OOLINX
YTBEPKJICHUN U MPEATIOKEHUH, POpPMYII, B YACTHOCTH JIs1 BEIYMCICHHUS FEOMETPUUECKUX BEJIMUUH, B
Ka4eCTBE «3aMECTUTENSD YHUCIIA.

B kypce «MaTtematuku» 5 Kiacca IpeICTaBIeHa HarIsAHas T€OMETPUS, HAPABICHHAs HA Pa3BUTHE
00pa3HOTo MBIIIEHHUS, IPOCTPAHCTBEHHOTO BOOOPAKEHUs, N300pa3sUTEIbHBIX YMEHUI. DTO BaXKHBIN 3Tal B
M3y4YECHUH F€OMETPHUH, KOTOPBIM OCYHIECTBIIACTCS HA HATVISIAHO-IIPAKTUYECKOM YPOBHE, OIIUPAETCs Ha
HarJs1IHO0-00pa3Hoe MBIIIIJICHHE 00yJaromuxcs. bombias posib OTBOAUTCS MPAKTHUECKOM NEesITeIbHOCTH,
OTIBITY, SKCIIEPUMEHTY, MOIerpoBanuio. OOyuaromuecs: 3HaKOMATCSL C TEOMETPUUECKUMU (QUTypaMH Ha
IUIOCKOCTH M B IPOCTPAHCTBE, C MX MPOCTEHIIMMU KOH(PUTYpaLUsIMH, Yy4aTcs U300paxarh UX Ha
HEJIMHOBAHHOMW M KJIETYaTOW OyMmare, paccMaTpUBalOT UX IpOCTEiIIne CBOMCTBA. B mporecce n3yuenus
HArJSIIHOM T€OMETPHUH 3HAaHUS, MTOJTyUYeHHbIE 00YYaIOIMMHCS B HAYAIBHOM LIKOJIE, CUCTEMAaTH3UPYIOTCS U

pacIupsOTCA.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yueOHOMY IUIaHy B 5 KJlacce U3y4yaeTcsi MHTeTpUPOBaHHBIN npeaMeT «MaremaTukay, KOTOpBIN
BKJIIOYAET apu(PMETUYECKHI MaTeprall ¥ HarTIHYIO T€OMETPUIO, a TAKXKE MPOIEACBTUYECKIE CBEICHUS U3
anreOpbl. YueOHbIH MIaH Ha U3yueHHe MaTeMaTHKHU B 5 Ki1acce OTBOJUT HE MEHee 5 y4eOHBIX 4acoB B

Hezento, Bcero 170 yueOHBIX 4acoB.



COJEPKAHUE YYEBHOI'O KYPCA "MATEMATHUKA"

HartypajbHble yucjia u HyJIb

Harypanbnoe uncio. Psig Hatypanshbix uncen. Yucio 0. M3o0paxenue HaTypalbHBIX YMCe]I TOYKaMH Ha
KOOPJIUHATHOMU (YMCIIOBOI) mpsimoi. [To3uninonHas cucrema cuuciaeHus. PuMckas Hymepanus Kak mpuMep
HEIO3UIIMOHHOM CUCTEMBI cuncienus. JlecaTuunas cuctema curciieHus. CpaBHEHUE HATypaJbHbIX YUCEN,
CpaBHEHME HATypalbHbIX yucel ¢ HyJaéM. CiocoObl cpaBHeHUs. OKpyTiieHne HaTypallbHbIX yncel. CloxeHue
HaATYpaJIbHBIX YHCEJl; CBOMCTBO HYJIS MPU CIIOKEHUHU. BpunTaHue Kak AelcTBUE, 00paTHOE CI0XKEHUIO.
YMHOXEHUE HAaTypaJbHbBIX YKHCEN; CBOMCTBA HYJIS M €UHUIIBI IPU YMHOKEHHH. JleeHne Kak qercTBue,
obpaTHOe YMHOXeHWI0. KOMIOHEHTHI IeHCTBUH, CBsA3h Mexay HUMH. [IpoBepka pe3ynbraTta
apupmeTHueckoro aercTBus. [lepemMecTUTENbHOE U COYETATEIBHOE CBOMCTBA (3aKOHBI) CIIOKEHHS U
YMHOXKEHUSI, paclpeIeIMTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHUs. Vcronp3oBaHue OYKB /Uil 0003HAYCHUS
HEM3BECTHOTO KOMITOHEHTA U 3aIIUCH CBOMCTB apu(METHUECKUX ACUCTBUH. JleTUTeNnH U KpaTHbIE YHCIa,
pasnoxenue Ha MHOkuUTeNU. [IpocTeie u coctaBHbie uncina. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue
¢ octaTkoM. CTeneHb ¢ HaTypaJbHbIM IIOKa3aTeleM. 3allUCh YKMCIIa B BUJIE CYMMBI pa3psiAHbIX CIaraeMblX.
Hucnosoe BbIpakeHUE. BpluncieHne 3Ha4€HUI YUCIOBBIX BBIPAKEHUM; IIOPSAJOK BBIIIOJIHEHUS IEUCTBUM.
Hcnonp30BaHue Ipy BBIYMCIIEHUSX IEPEMECTUTEIBLHOTO U COUETATEIBLHOTO CBOMCTB (3aKOHOB) CII0KEHUS U

YMHOXKEHHUS, PACIIPEIACIIUTEIBHOIO CBOMCTBA YMHOKECHHUS.

Apoon

[IpencraBnenue o ApoOU Kak crocoOe 3anmucu 9acTu BernuuHbl. OOBIKHOBEHHBIE [poou. [IpaBuiibHbEIe U
HenpaBWwiIbHbIe ApoOu. CMerranHas Apo0b; MpeICcTaBIeHUe CMEIIaHHON APOOH B BUJIE HETIPABUIILHOM IpOOH
U BBIZICTICHHE 1IEJION YacTH YncIia U3 HelpaBHiIbHOU Apoou. M300pakenue qpodeit TOUKaMH Ha YHUCIIOBON
npsimoii. OCHOBHOE cBOMCTBO npoou. Cokparnienue apodeii. [IpuBenenue npodu K HOBOMY 3HAMEHATEIIO.
Cpasuenue npo0Oeii. CioxxeHrne U BEIUUTaHUE Ipo0ei. YMHOXKEHHE U IeTieHHe Ipo0eil; B3auMHO-00paTHBIS
npobu. HaxoxaeHue 4acTH 1eJIoro U IeJIoro mo ero 4actu. Jlecarnanas 3anuch apodei. [Ipeacrabienne
JECATUYHOM IpoOH B BUAEC OOBIKHOBEHHOH. 300parkeHne qecATHYHBIX Apo0ei TOUKaMu Ha YHCIIOBOM
npsmoii. CpaBHEHHE JECATUYHBIX ApoOeii. ApudmeTrndeckue AeUCTBUS C IECITHUHBIMU APOOSMHU.
OKpyrIIeHHEe JECATUYHBIX APOOCH.

Pernenne TeKCTOBBIX 32124

Pemenue TekcToBBIX 3a71a4 apudmerrnaeckuM criocobom. Permenue norndyeckux 3anad. Pemenne 3amaq
nepe0opoM BCeX BO3MOKHBIX BapuaHTOB. Mcrionb30BaHue TIPU PEIIeHUH 3a1a4 Tabaui u cxem. Pemenue
3a/1a4, CoJIePKAIINX 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMUUHBI: CKOPOCTH, BPEMsl, PACCTOSTHUE; 1ICHA,
KOJIMYECTBO, CTOUMOCTh. ETMHUIIBI M3MEPEHUsI: MacChl, 00bEMa, 1IEHBI; PACCTOSHHS, BPEMEHH, CKOPOCTH.
CBs13b MEXTy €AMHHUIIAMHU U3MEPEHHUS KaXKI0M BETUYNHBI. Pemenne oCHOBHBIX 3a71a4 Ha IPOOH.
[IpencraBnenue TaHHBIX B BHJIC TAOJIHII, CTOJIOYATHIX THATPAMM.

Harusiinas reomeTpus

Harnsinaeie npencraBieHus o purypax Ha INIOCKOCTH: TOYKa, IpsMasi, OTPE30K, JIyd, yToJl, JIOMaHas,
MHOT'OYTOJIbHUK, OKPY2KHOCTb, KpyT. YT0JI. IIpsMOH, OCTpBIiA, TylOi U pa3BEPHYTHIN yIibl. [JIMHA OTpe3Ka,
METPUYECKUE €IMHULIBI JUTUHBL. J[JIMHA TOMaHOH, IEpUMETP MHOTOYTOJIbHUKA. I3MepeHne u noctpoeHue
YTJIOB ¢ TOMOIIBIO TpaHcnopTupa. Harnsnuele nmpencrasieHus o Gurypax Ha miIOCKOCTH: MHOTOYTOJIbHUK;
PSIMOYTOJIBHUK, KBAJpaT; TPEYTOJIbHUK, O paBeHCTBe Guryp. M3o0paxkenue puryp, B TOM YUcie Ha
kietyaToit Oymare. [Toctpoenne koHGUTYpalnii U3 YacTel MPsSMOK, OKPY>KHOCTH Ha HEIIMHOBAHHOW U
KieTyaToi Oymare. Vcronp30BaHre CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBapaTta. [1momans



PSIMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, COCTABJICHHBIX U3 MPSMOYTOJILHUKOB, B TOM 4ucie QUryp,
n300paxEHHBIX HA KleTyaToi Oymare. Enqunuiel namepenus iomanu. Harnsnaele npeactaBieHus o
MPOCTPAHCTBEHHBIX (PUTypax: MPSMOYTOIbHBIN Napaienenumnes, Kyo, MHororpanHuku. M3o00paxxenue
MPOCTEUIIINX MHOTOTPaHHUKOB. Pa3BEpTku KyOa u mapaienenumnena. Co3maHue Mojieneil MHOTOTPaHHUKOB
(13 Oymaru, MpOBOJIOKH, TUTACTHIIMHA U Jp.). O0BEM NpSIMOYTOJIBHOTO Napauienenuneaa, kyoa. Equaurs
HU3MepeHus 00bEMa.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yNnbTaThl OCBOCHHUS IPOTPaMMBI yueOHOT0 TipeaMeTa «MaTeMaTuKay XapakTepU3yrTCs:

IIarproTHYecKoe BOCIIUTAHHE:

MPOSIBIICHUEM MHTEPECa K MPOILIOMY M HACTOSIIEMY POCCHICKON MaTeMaTHKH, IIEHHOCTHBIM OTHOIIICHHEM
K JJOCTH>XKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO 3THX
JOCTHKEHUH B IPYTHX HayKaX W MPUKIIATHBIX cepax.

I'paxnanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00s13aHHOCTEN TpaklaHUHA U peali3allii €ro IpaB, MPeACTaBICHUEM O
MaTeMaTHUYeCKUX OCHOBaX (DYHKLIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, ABJICHUH, POLIEAYp IPaXAaHCKOTO
obmecTBa (BEIOOPHI, OIIPOCH U TIP.);

TOTOBHOCTBIO K OOCYICHHIO 3TUYECKUX MPOOIJIEM, CBA3AHHBIX C MPAKTUUYECKUM IPUMEHEHUEM
JOCTHKEHUH HAayKH, OCO3HAHHEM BaKHOCTH MOPAJIbHO-3TUYECKUX MIPUHIIMIIOB B IEATEIBHOCTH YUEHOTO.

TpynoBoe BocnnuTanue:

YCTaHOBKOHM Ha aKTHBHOE yYaCTHE B PEIICHUH MPAKTUYCCKHUX 33]1a4 MaTeMaTHIEeCKON HaNpaBIEHHOCTH,
OCO3HAHHEM BaXHOCTH MaTEeMAaTUUYECKOTO 00pa30BaHUS HA MPOTSIKECHUH BCEU KU3HU ISl yCIICITHON
pohecCHOHANBHOM NeATEIbHOCTH U Pa3BUTUEM HEOOXOAUMBIX YMEHHI; 0CO3HAHHBIM BEIOOPOM U
MOCTPOCHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U )KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
WHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYeCKoe BOCIIMTAHHUE:

CIOCOOHOCTBIO K AMOIIMOHATTLHOMY M ACTETHYECKOMY BOCTIPUSATHIO MATEMAaTUYECKUX 00BEKTOB, 3a/1a4,
pEIIeHUl, pacCyKICHUH; YMEHUIO BUICTh MATEMATUIECKIE 3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAYYHOTO MO3HAHUS:

OpHUEHTAIMeH B JEATEIILHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX MPEACTaBIECHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKa, IPUPOJIbI U 00IIeCTBA, IOHUMAaHUEM MaTeMaTHUYECKON HAYKH KaK
cdepbl UeTOBEUECKOH AeSITeIbHOCTH, 3TANOB €€ Pa3BUTHA U 3HAYMMOCTH JJISl pa3BUTHS LIUBIIN3ALINY;
OBJIaJICHUEM SI3BIKOM MaTEMaTHKU U MaTeMaTUYECKOM KyJIbTYpOi KaK CpPEJCTBOM MO3HAHUS MUPA;
OBJIaJICHUEM MPOCTEUITMMH HaBBIKAMU HUCCIIEIOBATENLCKON AESITEILHOCTH.

dusnyeckoe BocnuTaHue, GopMupoBaHue KyJbTYPbI 310POBbs U IMOIIHOHAIBHOI0 0J1aroNoJy4Husi:

TOTOBHOCTBIO MPUMEHATh MAaTEMAaTUIECKUE 3HAHUS B HHTEPECaX CBOETO 3I0POBbsI, BEJICHUS 3JOPOBOTO
o0pa3za xu3HU (370pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUHN U OTIbIXA, PETyJsIpHas pu3nuecKas
AKTHBHOCTH); COPMHUPOBAHHOCTHIO HaBBIKA PEIICKCUH, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO JKE
paBa JIpyroro 4eioBeKa.

JKOJIOTHYECKOe BOCTIUTAHNE:

OpHUEHTAIlMEH Ha TPUMEHEHUE MAaTEeMATUIECKUX 3HAHUM JIsl pEIICHUS 3a/1a4 B 00JIACTH COXPAaHHOCTH
OKPYXKAIOIIEH CpeJibl, IIIaHUPOBAHUS TIOCTYIKOB U OI[CHKH MX BO3MOXKHBIX MTOCIIEACTBHH JIJIsl OKPY KaOIIEH
CpeIlbl; OCO3HAHHMEM TI00ATFHOTO XapaKTepa IKOJIOTUISCKUX MPOOJIeM U IyTel UX pPeIIeHusl.

JInuHOCTHBIE Pe3yJIbTaThl, 00ecneYHBAIOIIHE AJANTANNIO 00yYAI0IIErocs K H3MEeHAI0INMCS
YCJI0BUAM COLMAJIBHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSAM B YCIOBHSIX HEOMPEACIEHHOCTH, TTOBBIIIICHHIO YPOBHS CBOEH KOMIIETEHTHOCTH
4yepes3 MPaKTUIECKYIO IeATeIbHOCTh, B TOM YHCIIE YMEHUE YUYUTHCS Y APYTHUX JIIOJIeH, MPUOOpETaTh B
COBMECTHOM JIEITeTbHOCTH HOBBIC 3HAHUS, HABBIKH U KOMIIETCHIINH U3 OMBITA IPYTHUX;

HEO0OXOIUMOCTHIO B (JOPMUPOBAHUY HOBBIX 3HAHMIA, B TOM YHUCIIe (POPMYIUPOBATH UEH, TOHSITHS,
TUNOTE3bl 00 00BbEKTaX U SABJICHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, 0CO3HABaTh 1e(PULIUTHI COOCTBEHHBIX
3HAHUW U KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE pa3BUTHE;



CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCTIPUHUMAThH CTPECCOBYIO CUTYAIINIO KaK BHI30B,
TpeOyIOIIHii KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMBbIE PEILICHUs U IeUCTBUA, (OPMYIUPOBATh U OLICHUBATD
PHUCKHU U TIOCeACTBUA, (POPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATBI

MertamnpeameTHble pe3yabTaThl OCBOSHHS MTPOrpaMMbl yueOHOTo npeamera « MareMmaTrkay
XapaKTEepU3YIOTCs OBJIAZICHUEM YHUBEPCANbHLIMU HO3ZHAGAMETbHBIMU OCUCMBUAMY, YHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OCUCMBUAMU U YHUBEPCANbHBIMU PECYTIAMUBHBIMU OCUCMBUAMU.

1) Ynueepcanvuvie noznasamensHwle oeticmsus obecneuudarom opmuposanue 6a308bix KOCHUMUBHBIX
npoyeccos 0oyuarowuxcs (0ceoenue Memoo08 NOHAHUSL OKPYICAIOUe20 MUPA, NPUMEHEHUE T0SULEeCKUX,
uccnedo8amenbCKux onepayuil, yMeHuil pabomams ¢ ungopmayueti).

Ba3zoBble Jornueckue aeiicTrBud:

— BBIABJIATHh U XapaKTCPU30BaATh CYIICCTBCHHBIC ITPU3HAKN MATEMATHYCCKUX O6’BCKTOB, HOHHTI/Iﬁ,
OTHOIIICHUH MCXKOY IMOHATHUAMU,

— (opmynaupoBaTh onpeaeNeHs MOHATUI; yCTaHABIUBATh CYIIECTBEHHbBIN MPU3HAK Kilaccu(pUKauy,
OCHOBaHUS JJ1s1 0000IIEHHS U CPaBHEHHSI, KPUTEPUH ITPOBOJMMOTO aHAIN34;

— BOCIPHUHHUMATD, (OPMYIIUPOBATh U IPEOOPA30BHIBAThH CYKACHUS: YTBEPIAUTEIbHbIE U
OTpHIlaTeNIbHbIe, eAMHUYHBIC, YACTHBIE U OOIIHE;

— YCIIOBHBIC; BBISBIISITH MATEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHNs B (DaKTax,
JAHHBIX, HAOTIOACHUSIX W YTBEPKICHHSIX;

— Ipeyiaratb KpUTEpUU I BBISBICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUN;

— ACJIaTh BbIBOJbI C UCIIOJIb30BAHHUCM 3aKOHOB JIOTUKHU, JCAYKTUBHLIX U HUHAYKTHBHBIX

YMO3aKJIFOUEHUN, YMO3AKIIOUECHUH 110 aHAJIOTHH;

— pa30buparh JOKA3aTEICTBA MATEMATUYECKUX YTBEPKACHUH (MIPsIMBIE U OT IPOTUBHOTO), IPOBOAHUTH
CaMOCTOSITENILHO HECIIOKHBIE I0KA3aTeNIbCTBA MAaTEMATHYECKUX (PAKTOB, BBICTPAUBATh apryMEHTAIIHIO,
IIPUBOJUTH IIPUMEPBI U KOHTPIIPUMEPHI;

— 00O0CHOBBIBAaTh COOCTBEHHBIE PACCYKIIEHH; BHIOMPATh CrIOCO0 perieHus: yueOHo 3ajauu
(cpaBHMBATH HECKOJIBKO BapUAHTOB PELICHUS, BEIOMPATh HAaOOIIee MOAXOAAIINN C yUETOM
CaMOCTOSITENTLHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBrble ucciienoBaTrejLCKHeE JeHCTBUA:
— HMCIIOJIB30BATH BOHpOCBI KaK HCCHGHOB&TGHBCKI/Iﬁ I/IHCTp}IMeHT IIO3HaHUA,

— (G opMyIHPOBaTh BOMPOCHI, GUKCUPYIOIINE IPOTUBOPEUNE, IPOOIIEMY, CAMOCTOSATEIEHO
yCTaHaBJIMBATh KCKOMOE U JIaHHOE, (POPMHUPOBATH TUIIOTE3Y,

— apryMeHTHpOBaTh CBOIO MO3UIINIO, MHEHUE;

— MPOBOJUTH IO CAMOCTOSITEIILHO COCTABICHHOMY TUTAHY HECIIOKHBIN 3KCTICPUMEHT, HEOOJIbIIIOe
HCCJICIOBAHKE 110 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHISCKOT0 00bEKTa, 3aBUCHMOCTEH OOBEKTOB
MEXIy CO0Oi;

— CaMOCTOSTENBHO (POPMYIUPOBATh 0OOOIICHHUS U BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HAOIIOICHUs1, NICCIIEI0OBAHNUS, OIICHUBATh JOCTOBEPHOCTH MOJTYUYEHHBIX PE3YJIbTATOB, BHIBOJIOB U
00001IIeHNIT; MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATH MPETIOIOKEHUS O
€ro pa3BUTHU B HOBBIX YCIIOBHSX.



Pabora ¢ undpopmaumeii:

— BBISBIIATH HEJIOCTATOYHOCTh M H30BITOUHOCTH MH(OPMAIINH, JTAHHBIX, HECOOXOAUMBIX ISl PEIICHUS
3a7a4H;

— BBIOMPATh, AHANU3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETHPOBATH HHPOPMALIUIO PA3THUHBIX
BUJIOB ¥ (pOPM IIPEJCTABICHHUS;

— BBIOUpAaTH GOPMY MpEACTABICHUS HHPOPMALIMU U WILTIOCTPUPOBATH PEIIacMbIe 3a/1a4H CXEMaMH,
TuarpaMMaMu, HHOU rpaduKol U UX KOMOMHAITUSIMU;

— OLIGHUBATh HAAEKHOCTh HH(OPMAIMH [T0 KPUTEPHSIM, IPEUIOKEHHBIM YUUTEIEM HIIN
c(OpPMYITMPOBAHHBIM CAMOCTOSITEIBHO.

2) Vuueepcanvhvie KOMMYHUKAMUHbLE 0eliC8uUs. 00ecnedusam chopmupo8aHHoCmyb COYUATLHBIX
HABbIKOG 00YYAIOUJUXCAL.

Oo0menmne:
— BOCHPHHHMATH U (POPMYITHUPOBATE CYXKJICHUS B COOTBETCTBHH C YCIOBHSMH H IEISIMH OOIICHUS;

— SICHO, TOYHO, 'PAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUSI 110 X0y pelIeHHs 3a1a4i, KOMMEHTUPOBATh MOJIYYEHHBIH pe3ynbTat; B X0J€ 00CYKACHUS
3aJ]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TeMBbI, TPOOIEMBI, peraeMoi 3aa4H, BEICKa3bIBaTh
UJIEU, HALIEIICHHBIE Ha ITOUCK PELICHMS;

— CONOCTaBJIATh CBOU CYXKJCHHS C CY)KJIEHUSIMU APYTUX YYACTHUKOB JHAJIOTa, OOHAPYKUBATh
pasiauyuue U CXOACTBO MO3UIIHIA;

— B KOppEeKTHOM (hopme popMyTHpoBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;
— TPEACTaBJIATh PE3yJIbTAThl PEIICHHS 3a]]a9H, SKCIIEPUMEHTA, UCCIICIOBAHUS, TPOCKTA,

— CaMOCTOSITENIBHO BbIOUPaTh (pOpMAT BBHICTYIIJICHUS C YUETOM 3a/1a4 IPE3EHTALUN U 0COOCHHOCTEH
ayJIMTOpHUH.

CoTpyaHun4ecTBo:

— TIOHMMATbh U UCTIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW U HHAUBUAYAILHONW pabOTHI IPU PELICHUU
y4eOHbBIX MaTeMaTHUECKUX 3a]1a4;

— TPUHUMATH EJIb COBMECTHOM JIeATEIHOCTH, TUIAHUPOBATh OPraHU3alUI0 COBMECTHOM paboThI,

pacrpenenats BUAbI paboT, 10roBapuBaThCs, 00CYKAATh MPOLIECC U PE3yIbTaT paboThI;

— 00001maTh MHCHHS HECKOJIBKUX JIFOJICH; y4acTBOBATh B IPYMIOBBIX hopMax paboThl (00CYKICHUS,
00MEH MHEHHUSIMH, MO3TOBBIC IITYPMBI U JIP.);

— BBIIIOJIHATH CBOIO HAaCThb pa6OTLI 1 KOOPAUHHUPOBATHL CBOU I[GI\/JICTBI/ISI C ApYTUMHU YJICHAMU KOMAaH/IbI;

— OLIGHUBATh KauY€CTBO CBOETO BKJIAJa B OOLIHIA MPOAYKT MO KPUTEPHUSIM, CHOPMYITNPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBU.

3) VuueepcanvHuvie pecynamuensie oelicmsus obecneuusarom Gopmuposarue cmMviClo8blX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranmusanus:

— CaMOCTOSTEIBLHO COCTABIIATH IJIaH, AJITOPUTM PEIICHUS 3a/1a9 (MIJIH €r0 4acTh), BRIOMPATh CIIOC00
peleHust ¢ Y4ETOM UMEIOIIUXCSI PECYPCOB B COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(OPMAIIUH.



CaMOKOHTPOJIb:

— BJAJETh CII0OCOOAMHU CaMOIPOBEPKU, CAMOKOHTPOJIS IIPOIIecca U pe3ysIbTaTa peIieHus

MaTeMaTHYECKOM 3a/1auH;

— MPEIBUIETH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PEILICHUH 3a7a4U, BHOCUTb KOPPEKTUBBI B

JCATCIIBHOCTh HA OCHOBEC HOBBIX 06CTO${TGJ'IBCTB, Haﬁ,ﬂeHHBIX OH_II/I6OK, BBISIBJICHHBIX TPYHHOCTGﬁ;

— OILICHUBATh COOTBETCTBHE PE3yJIbTATa JAEATEILHOCTH OCTABJICHHON LENH U YCIOBHSIM, OOBACHATh
MPUYMHBI JOCTHKEHUS WM HEJAOCTIXKEHHUS LIeIH, HaXOAUTh OIIHOKY, 1aBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.

NNPEIMETHBIE PE3YJIbTATbBI

Yucia ¥ BLIYUCICHUS

[Tonumathp ¥ IpPaBUIBHO YHOTPEOIIATH TEPMUHBI, CBA3aHHBIE C HATYPAJIbHBIMU YHCIAMHU, OOBIKHOBEHHBIMHU
U IECATUYHBIMU APOOSIMHU.

CpaBHUBATH U yHOPSAOUMBATH HATypaIbHbIE YNCIA, CPABHUBATH B IPOCTEHIINX CIy4yasX OObIKHOBEHHbBIE
IpoOH, NECITHYHBIE TPOOH.

COOTHOCHUTH TOUKY HA KOOPJAMHATHOM (YMCIIOBOI) IPSIMON C COOTBETCTBYIOIIUM €1 YUCIIOM B H300pakaTh
HaTypaJIbHbIE YHCJIa TOUKaMH Ha KOOPJMHATHOH (YMCIIOBOI) IPSIMOH.

Brimonsate apupmMernyeckre JecTBUS C HaTYypaJbHBIMU YHCIIaMH, ¢ OOBIKHOBEHHBIMH JPOOSMU B
IIPOCTEUIINX CIIyYasiX.

BaINoaHATE IPOBEPKY, IPUKUIKY PE3YJIbTaTa BEIYUCICHUN.

OxpyrisTh HaTypajabHbIC YHUCTIA.

Pernenne TeKCcTOBBIX 32124

Pemath TekcToBbIe 3a1au apu(METUUECKHM CIIOCOOOM U € TIOMOIIbIO OPTaHW30BAHHOTO KOHEUHOTO
nepedopa BCceX BOZMOKHBIX BApUAHTOB.

Pemats 3aaun, coaepskamiye 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIMYUHBI: CKOPOCTh, BPEMS, PACCTOSHUE;
1I€Ha, KOJIMYeCTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKUe 3aKMCH, CXeMbl, TaOIUIbI, 0003HAYCHUS TIPU PEIICHUH 3a/1a4.

[Tonb30BaThbcsi OCHOBHBIMM €JMHUIIAMH U3MEPEHUS: LIEHbI, MACChI; PACCTOSIHUS, BpEMEHH, CKOPOCTH;
BBIpaXaTh OJHU EIUHUIIBI BEJIU- YUHBI Yepe3 Jpyrue.

W3Bnekarb, aHANU3UPOBATh, OLIEHUBATH HHPOPMAIHIO, MPECTABICHHYIO B Ta0JIMIIe, HA CTOI0YaTON
Jyarpamme, MHTEpIPETUPOBATh NMPEACTABICHHbIE JaHHbIE, UCIIONB30BATh JaHHBIE IPU PEILICHUH 33/1a4.

Harasinnasi reomeTpus

ITos1p30BaTbCA TEOMETPUYECKUMU MOHATUSAMU: TOUKA, NIPSAMAasi, OTPE30K, JIyY, yTOJI, MHOTOYTOJIbHUK,
OKPYXKHOCTB, KPYT.

ITpuBoANTE MpUMEPHl 00BEKTOB OKPYIKAIOIIET0 MUPA, UMEIOIINX (OPMY U3YUEHHBIX T€OMETPUUECKIX
buryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C yTIIaMH: BEpUIMHA CTOPOHA; C MHOTOYTOJIBHUKAMMU: YIOJI,
BEpIIMHA, CTOPOHA, JUArOHAIIb; C OKPY’KHOCTBIO: PaUyC, IUaMETp, LICHTP.

N300pakaTh U3y4eHHbIE TeOMeTpHUYECKie (GUTYPHI HA HEJIMHOBAHHOM U KJIETYaTOW OyMare ¢ moMoIIbo
LUPKYJISA U JINHEUKHU.

Haxonuts 1iuHBEI OTPE3KOB HETIOCPEACTBEHHBIM U3MEPEHUEM C ITOMOILBIO JTUHEHKH, CTPOUTH OTPE3KU
3aIaHHOU JUIMHBI; CTPOUTH OKPY>KHOCTb 3aJaHHOTO pajuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIVIOB IIPSMOYTOJIBHHAKA, KBAaIpaTa AJI1 UX NOCTPOCHHUS, BEIYUCIICHHUS



TUTOIIAIA U TIEPUMETPA.

BbIauciaTe mepuMeTp M miioniaak KBajapara, mpsiMoyroiibHUKa, (GUTYp, COCTaBICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM unciie GUTYp, N300paKEHHBIX HA KJIETYaTOl Oymare.

[Tonmp30BaThCS OCHOBHBIMH METPUYCCKUMHU SIMHUIIAMHA U3MEPEHUS ITHHBI, TUTOIIAH; BRIPAXKAaTh OTHH
€IMHUIIBI BEIMYMHBI Yepe3 ApyTHe.

Pacnio3naBate napasuienenurmen, Ky0, HCTIOIh30BaTh TEPMUHOJIOTHIO: BEPIINHA, PeOPO IpaHb, NU3MEPEHUS;
HAXOJIUTh U3MEPECHHUS NapalieNienuIea, Kyoa.

Brraucnare 006EM Ky0Oa, nmapasienenue/a mo 3aJaHHbBIM U3MEPEHUSM, TT0JTb30BAThCS € IMHUIIAMA
U3MepeHus 0obéMa.

PemraTe HecmoxHbIC 3a1a4y Ha USMCPCHUC T'COMETPUUCCKHUX BCIINYMH B ITPAKTUYCCKUX CUTYyallHAX.



TEMATHYECKOE IINITAHUPOBAHUE

PasJIoOKECHUE YHUCJia Ha MHOKHUTEIIH.

CBOMCTB apH(METHIECKUX NeHCTBUH;

DopMyIHpPOBATh ONPEAEICHUS ASIUTENS U KPAaTHOTO, Ha3bIBaTh JEIUTEIHN U KPAaTHbBIC YUCIIa;
pacrio3HaBaTh IPOCTHIE U COCTaBHbIC Ynciia; GopMyIupoBaTh U IPUMEHSTh IPH3HAKA
JIemMMOoCTH Ha 2, 3, 5,9, 10; NpUMEHSTh aJrOPUTM Pa3JI0KEHUs YHCIIA Ha TIPOCThIE MHOXKHTEIIH;
HAXOAUTb OCTaTKH OT JEJICHUS U HETIOJIHOE YaCTHOE;

Ne HaumenoBaHue pasjie/ioB M TeM KoanuecTso yacos Jara Buapl neaTelbHOCTH Bunpl, DJIEeKTPOHHBIE
n/m | mporpamMMbl H3y4YeHHus dopmbI (uudpoBbie)
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE KOHTPOJIsI 00pasoBaTebHbIE
padoTbl padoTbl pecypesi
Pa3gen 1. HatypanbHble unciaa. [leiicTBUs ¢ HATYPaJIbHbIMH YHCJIAMH
1.1. | JecsTuuHas cucrema cUucieHus. 1 0 0 3HAKOMUTBCS C UCTOPHUEH Pa3BUTHS apH(PMETHUKH; YcTHBIH
ornpoc;
1.2. | Psang HaTypasbHBIX YHCEIL. 1 0 0 Yurats, 3aIHCHIBAaTh, CPABHUBATH HATYpaIbHbIC YUCIIA; IPEUIAaraTh 1 00CYKIaTh CIIOCOObI VYerHslit
YIOPSIIOUNUBAHHS YHCEIT; ompoc;
1.3. | HarypanbHslii psit. 1 0 0 Yurars, 3aNUChIBaTh, CPABHUBATH HATYpajlbHbIE YHCIIA; PEUIaraTh U 00CyK1aTh CIOCOOBI VYerubiit
YIOPAI0UYNBAHHS YHCET; ornpoc;
1.4. | Yucmno 0. 1 0 0 Hccnenosats cBoiicTBa HATYPaIbHOTO psAfa, uncels 0 u 1 Ipu CI0KEHUU U yMHOKEHUH; VYerHslit
ompoc;
1.5. | HarypasnbHble yncia Ha KOOpAMHATHOMH 3 0 1 HN306paxxaTs KOOPAMHATHYIO NIPAMYIO, OTMEYATh YHUCJIa TOUKAMM Ha KOOPAUHATHOH NpsAMoii, TpakTnueckas
NPSAMOM. HaXOJUTh KOOPJMHATHI TOYKH; pabora;
1.6. | CpaBHeHue, OKpyTJICHHE HATypadbHbIX 4 1 0 Yurats, 3a1KCHIBATh, CPABHUBATh HATYPaJIbHBIC YHMCIIA; IPEIATaTh U 00CYKIaTh CIIOCOOBI YcTHbli
YHCEIL. YIOPSIIOUUBAHHS YHCEIT; ompoc;
Hcnonp30BaTh NPaBUIIO OKPYTIICHUS HATYPAIbHBIX YHCEIT; IIucemenHsIi
KOHTPOJIb;
KonrponbHas
pabota;
TectupoBanue;
1.7. | Apudmernueckue jeicTBus ¢ 4 0 0 Beinonusare apudmernyeckue JeHCTBUS ¢ HATYPaIbHBIMU YHCIIAMHU, BBIYMCIIATE 3HAYEHHS TTuceMeHHbIH
HaTypajbHbIMH YHCJIAMH. YHCJIOBBIX BBIPAXKEHHH CO CKOOKaMH M 0€3 CKOOOK; KOHTPOJIb;
1.8. | CpoiicTBa HyIs IPH CIOKEHUU U 1 0 0 Hccnenopats cBoiicTBa HaTypanbHOTO psija, ukcen 0 ¥ 1 npy C0XKEHNH U yMHOXKEHUH; VYerHslit
YMHO)XEHHUH, CBOMCTBA €IMHULIBI IPH ompoc;
YMHOXCHHH.
1.9. | IlepemecTHTENBLHOE M COYETATENBLHOE 2 1 0 Hcnonp3oBarh U BBIYMCIIEHUAX IEPEMECTUTEILHOE U COUETATENILHOE CBOMCTBA CIIOXKEHUS U TTuceMeHHbIH
CBOMCTBA CIIOKEHUS M YMHOKEHUS, YMHOKEHHUS, paclpe/ieuTeIbHOE CBOUCTBO YMHOXKEHHUS; KOHTPOJIb;
pacrpeseuTelIbHOe CBOHCTBO DopMyIMpPOBaTh ¥ IPUMEHSTH IIPABHIIa IPEOOPA30BaHUS YMCIIOBBIX BBIPAKCHUM HA OCHOBE KonTponbHas
YMHOKEHUS. CBOMCTB apu(METHIECKUX NeHCTBUH; pabora;
1.10. | denurenu 1 KpaTHbIE YHCIIA, 4 0 0 DopMyIMpoBaTh U NPUMEHATH NIPaBHIa NPEOOPa30BaHUs YUCIIOBBIX BIPAKEHUH HA OCHOBE TecTupoanue;




1.11. | eneHue ¢ OCTaTKOM. 5 1 DopMyIMPOBATH ONPEIEICHUS ACTUTENSI U KPaTHOr'0, Ha3bIBATh JEIMTENN U KpaTHbIE YUCIIA; VYcTHbIl
pacro3HaBaTh IPOCTHIC U COCTaBHbIC Yncia; GOpMyIUpPOBATh U IPHUMEHSTDH IPH3HAKA o1poc;
nenuMocTu Ha 2, 3, 5, 9, 10; IpUMEHATh alrOpUTM Pa3IokKEHHS YUCIA Ha IPOCThIE MHOXKUTEIH; ITucbMeHHbBINH
HaXOJMTh OCTATKU OT JICJICHUS M HETIOJIHOE YacTHOE, KOHTPOJIb;

KonrponbHas
pabota;
TectupoBanue;

1.12. | IIpocTele U cocTaBHBIC YHCIIA. 2 0 Pacrmio3naBaTh npocThie ¥ COCTaBHBIC YHCIIA; Verubiit

oTIpoc;

1.13. | [lpu3Haku neaumoctr Ha 2, 5, 10, 3, 9. 5 1 DopMyIHpPOBATh ONPEAEICHUS ASIUTENSI U KPAaTHOTO, Ha3bIBaTh JEIUTEIHN U KPAaTHbIC YUCIA; VcTHBINR
pacro3HaBaTh IPOCTHIC U COCTaBHBIC YUCIa; (OPMYIHPOBATH U IPUMEHSTH IPU3HAKH 0TIpOoC;
nenaMoctr Ha 2, 3, 5, 9, 10; IpUMEHATh alropuTM pasioKeHHs YMCIIa Ha MPOCThie MHOXKUTeNW; | [TuchMeHHBIN
HaxXOJUTh OCTATKHU OT JICJICHUS M HETIOJIHOE YacTHOC; KOHTPOJIb;

KonTponsHast
pabora;
JluKTaHT;

1.14. | CreneHb ¢ HaTypaJIbHBIM IIOKA3aTEIEM. 2 0 3anuchIBaTh MPOU3BEICHHE B BUJIE CTEIICHU, YATATh CTEIICHH, HCITOJIb30BaTh TEPMHHOJIOTHIO IIncemeHHBIH
(ocHOBaHME, MOKA3ATEIIh ), BBIYUCIIATH 3HAUCHUS CTEIICHEH; KOHTPOJIb;

1.15. | YncnoBsie BEIpaXeHHsT; TOPSIOK 2 0 Boinonusts apudMeTnueckre AHCTBHS ¢ HATYPAIbHBIMU YHCIIAMH, BEIYHCIIATH 3HAUCHUS TectupoBanue;
JICHCTBHHA. YUCIIOBBIX BBIPAXKCHHI CO CKOOKaMU H Oe3 CKOOOK;

BhINOIHATE IPUKUAKY M OLCHKY 3HAYCHHI YHCIIOBBIX BEIPAKCHHUH, IpeyIaraTb 1 IPUMCHSITh
MpUEMBI IPOBEPKH BBIYUCIICHHUI;

1.16. | Pemenne TEKCTOBBIX 3a/1a4 HA BCE 5 0 Pematp TekcToBBIC 33/1a4H apH(PMETHIESCKAM CIIOCOOOM, UCIIOIB30BaTh 3aBUCHMOCTH MEX Ty TTucemennsIit
apumMeTHIecKue IeHCTBUS, Ha BEIMYMHAMHU (CKOPOCTH, BPEMs, PACCTOSIHHE; [IEHA, KOJIMYECTBO, CTOMMOCTb U 1IP.): KOHTPOJIb;
JIBIDKCHHE U TIOKYTIKH aQHAJIM3UPOBATh 1 OCMBICINBATE TEKCT 3aa4H, epe)OpMyINpOBaTh YCIOBUE, H3BICKATh

HEOOXO0IMMbIE JaHHbIC, yCTAHABINBATH 3aBUCHMOCTH MEKIy BETHYHMHAMH, CTPOUTD JIOTHIECKYIO
LIETIOYKY PACCyKICHUIT;

Hroro no pazneny: 43

Paznes 2. Harasanas reomerpus. JInHNM Ha MJI0CKOCTH

2.1. | Touxa, mpsimasi, OTpE30K, JTyd. 1 0 Pacrnio3znaBath Ha yepTexax, pUCYHKaxX, OMUCHIBATh, HCIIOJb3YsI TEPMHHOJIOTUIO, M M300paxarth ¢ | YcTHBIH
TIOMOIIBIO YePTEKHBIX MHCTPYMEHTOB: TOUKY, NMPSMYIO, OTPE30K, JIyd, YIOJl, JOMaHYIo, 0TIpOoC;
OKPYKHOCTb;

Pacrnio3naBarh, IPUBOIUTH IPUMEPBI 00BEKTOB PEATLHOI0 MUPA, UMEIOLINX (GOPMY H3yUCHHBIX
¢buryp, olleHUBaTh UX JIMHEHHBIC Pa3Mephl;

2.2. | Jlomanas. 1 0 PacniozHaBath Ha YepTeXkax, PUCYHKAX, OMHUCHIBATH, UCIIOJb3Ys TEPMUHOJIOTHIO, U H300paXaTh ¢ | YCTHBII
TIOMOIIIBIO YePTEKHBIX MHCTPYMEHTOB: TOUKY, NMPSIMYIO, OTPE30K, JIyd, YIoJl, JOMaHyIo, 0TIpOoC;
OKPYKHOCTb;

Pacrnio3naBath, IPUBOIUTH IPHUMEPBI 00BEKTOB PEATLHOI0 MUPA, UMEIOIIMX GOPMY M3yUCHHBIX
¢dburyp, olleHUBaTh UX JIMHEHHBIC Pa3MephI;
Brrauciste JUIMHBI OTPE3KOB, JOMaHbIX;




2.3.

W3mepenue JUIMHBI OTpe3Ka,
METPUYECKUE eIMHULBI U3MEPEHUS
JUTUHBL.

Hcnone3oBate THHEHKY M TPAaHCIIOPTHUP KaK HHCTPYMEHTBI JUTS IOCTPOSHHS M U3MEPECHUSI:
M3MEPATH [UIMHY OT Pe3Ka, BEJIMYHHY yIJla; CTPOUTH OTPE30K 3aJaHHON JUIMHBI, YTOJI, 3a1aHHO
BEJIMYHHBI, OTKJIA/IBIBATh IUPKYJIEM PaBHbIC OTPE3KH, CTPOUTH OKPYKHOCTB 33[aHHOTO paiyca;
M300paxars KOHPUTYpALHH TEOMETPHIECKUX (QUTYP U3 OTPE3KOB, OKPYIKHOCTEH, HX YacTei Ha
HEJIMHOBAHHOM M KJeT4aToil Gymare; mpeaiarath, OIUCHIBaTh U 00CYKJaTh CIIOCOOHI,
aJITOPUTMBI IOCTPOCHHS;

Pacrio3naBath 1 m300pakaTh Ha HEJIMHOBAHHOM M KJIETYATOH Oymare psiMOii, OCTPBIH, TYIIOH,
Ppa3BEPHYTHIN YIUIBL; CPABHUBATH YTIJIBL;

Brraucisite AMMHBI OTPE3KOB, JIOMAHbIX;

IIpakTnueckas
pabora;

2.4,

OKpyKHOCTb U KPYT.

Pacrio3HaBaTh Ha YePTEKaAX, PUCYHKAX, ONUCHIBATD, HCIONB3YSI TEPMHHOIOTHIO, U H300paxKaTsh ¢
MOMOIIBIO YePTEKHBIX HHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, JIyd, YTOJI, IOMaHYIO,
OKpPYKHOCTB;

Pacrio3HaBaTh, IPHBOIHUTE IPUMEPEI 00BEKTOB PEaTbHOI0 MUPA, UMEIOIIHX (HOPMY H3YUCHHBIX
(buryp, OLCHHBATH HX JIMHEIHBIE pa3Mephl;

M300paxaTs KOHOUTYPALHH TEOMETPUUECKUX QUTYDP U3 OTPE3KOB, OKPYIKHOCTEH, UX 4acTel Ha
HEJIMHOBAHHOMN M KJIeT4aToil Oymare; mpeaiarats, OMUCHIBATh M 00CYXJaTh CIIOCOObI,
AJTOPHTMBI OCTPOCHHS;

ITucbmeHHbBIN
KOHTPOJIb;

2.5.

TIpakruyeckas pabora «ITocTpoeHne
y30pa U3 OKPYKHOCTEH.

Pacrio3HaBaTh Ha YepTEKaX, PUCYHKAX, ONUCHIBATD, HCIONB3YSI TEPMHHOIOTHIO, U H300paxaTsh ¢
TOMOIIBIO YePTEKHBIX HHCTPYMEHTOB: TOUKY, MPSIMYIO, OTPE30K, JIyd, YTOJI, IOMaHYIo,
OKpPYKHOCTB;

Pacrio3HaBaTh, IPHBOIUTE IPUMEPEI 00BEKTOB PEaTbHOI0 MHpPA, UMEOIIHX (hOPMY H3yUESHHBIX
(buryp, OLCHHBATH HX JIMHEITHBIE pa3Mephl;

M300paxaTs KOHOUTYPALHH TEOMETPUUECKUX QUTYDP U3 OTPE3KOB, OKPYIKHOCTEH, UX YacTel Ha
HEJIMHOBAHHOM U KJIeT4aToif Oymare; IpeuiaraTb, OIHCHIBATh U 00CYKAaTh CIOCOOEL,
aJTOPHTMBI HOCTPOCHHS;

IIpakTnueckas
pabota;

2.6.

VYromn.

PacnioszHaBarh Ha yepTexkax, pUCYHKAX, OHUCBIBATH, UCIIONB3Ys TEPMUHOJIOTHIO, U H300paxaTh ¢
TIOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB: TOUKY, IIPSAMYIO, OTPE30K, JIyd, yrojl, IOMaHylo,
OKPY’KHOCTb;

Pacnio3zHaBarh, IPHUBOAUTH IPUMEPBI 0OBEKTOB PEAIBHOIO MUPA, UMEIOIIHUX (HOPMY H3yHEHHBIX
(Guryp, OLeHUBATh UX JIUHEIHBIC Pa3MEpBI;

Hcnone3oBath TMHEHKY ¥ TPAHCIIOPTHP KaK MHCTPYMEHTBI ISl IOCTPOEHMS M U3MEPEHUSI:
M3MEPATH JUIMHY OT pe3Ka, BEIMYMHY YIJa; CTPOUTH OTPE30K 3aJaHHOMN JJIMHBI, YTOJI, 3a1aHHOM
BEJIMYMHBL; OTKJIA/IbIBATH LIMPKYJIEM PaBHBIE OTPE3KH, CTPOMTh OKPYKHOCTH 3a/JaHHOTO Pajiuyca;

VYerHbli
o1poc;

2.7.

IIpsimoit, ocTpslil, TyHol 1 pa3BEPHYTHIN
YIJIBL.

PacrniosnaBath Ha yepTexax, PUCYHKAX, OMUCHIBATh, HCIIOJb3YsI TEPMHHOJIOTUIO, H H300paxath ¢
TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB: TOUKY, IIPSIMYIO, OTPE30K, JIyd, YroJl, JIOMaHyIo,
OKPY>KHOCTB;

VcrHbrit
011poc;

2.8.

W3mepenue yrios.

Hcnone30Bath TMHEHKY ¥ TPAHCIIOPTHP KaK MHCTPYMEHTBI ISl IOCTPOEHMS M U3MEPEHUSI:
M3MEPATH JUIMHY OT pPe3Ka, BEIMYMHY YIJia; CTPOUTH OTPE30K 3aJJaHHOMN JJIMHBI, YTOJI, 3a1aHHO
BEJIMYMHBL; OTKJIAIbIBATH LIMPKYJIEM PaBHBIE OTPE3KH, CTPOMTh OKPYKHOCTH 3aJaHHOTO Pajuyca;

IIpakTnueckas
pabora;

2.9.

TIpakruyeckas pabora «IToctpoeHne
yraos»IIpakTuueckas pabora
«ITocTpoenue yrios»

TloHMMATH ¥ UCIIONB30BATh [PH PEIICHAHN 3a/1a4 3aBUCUMOCTH MKy €AMHUIIAMU METPHYECKO
CHCTEMBI MEp; 3HAKOMHTBCSI C HEMETPUYECKUMHU CHCTEMaMH Mep; BBIPaXKaTh JUIMHY B PA3IMYHBIX
eIMHULIAX U3MEPEHHUS;

HccnenoBars GUrypsl U KOHQUTYparmu, HCHIONB3Ys LIU(PPOBBIE PECYPCHI;

IIpakTnueckas
pabota;

Hroro no pazgeny:
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Paznen 3. O6bIKHOBEHHBIE TPOOH




3.1. | ApoO6s. 2 MopnenupoBats B rpadguueckoid, IpeIMeTHOH popMe, ¢ TOMOIIBIO KOMITBIOTEpa MOHSATHUS U VYcTHbIH
CBOHCTBA, CBA3aHHbIE C OOBIKHOBEHHOH APOOBIO; o1poc;
YuraTh 1 3aIIMCHIBaTh, CPABHUBATE OOBIKHOBEHHBIE IPOOH, IIpeJuIaraTh, 000CHOBBIBATh H
00CyXaaTh crioco0bl yHOPA04YnBaHUs Ipobeii;
M300paxaTs 0OBIKHOBEHHBIC IPOOH TOUKaMU Ha KOOPAWHATHOM IPsIMOil; HCIOJIB30BATh
KOOPANHATHYIO MPSIMYIO IS CpaBHEHHs ApoOeii;
3.2. | IlpaBuibHBIC M HEIIPABHIBHBIC APOOH. 3 PacrniozHaBaTh HCTHHHBIC U JIOXKHBIE BEICKA3bIBAHHS O APOOSX, IPUBOIUTE IPUMEPBI 1 TInceMeHHbII
KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHHS M OTPUIAHUS BBICKA3bIBAHHIA; KOHTPOJIb;
3.3. | OcHOBHOE CBOWCTBO APOOH. 3 DopMyIHpOBaTh, 3aITUCHIBATH C TIOMOIIBIO OYKB OCHOBHOE CBOWCTBO OOBIKHOBEHHO ApO0H; IIncemeHHBIH
HCIOJIB30BaTh OCHOBHOE CBOWCTBO APOOH st COKpalieHus Apobeil i MpuBeIeHUs Apodu K KOHTPOJIb;
HOBOMY 3HAMCHATEIIIO;
3.4. | CpaBHeHue apo0Oeil. 3 PacrniozHaBaTh HCTHHHBIC U JIOXKHBIC BEICKA3bIBAHHS O APOOSX, IPUBOJIUTE IPUMEPBI 1 TIuceMeHHbII
KOHTPIPUMEPHI, CTPOUTH BICKA3bIBaHHS M OTPUIAHUS BBICKA3bIBAHHIA; KOHTPOJIb;
KonTpossHast
paboTa;

3.5. | CrnoxxeHue 1 BEIYUTAaHHE 8 Brimounnsare apudmMernueckne AeicTBHS ¢ 0OBIKHOBEHHBIMU APOOSIMHU; TPUMEHSTH CBOWCTBA TTucemennsIit
0OBIKHOBEHHBIX IPOOCH. apu(MeTHUECKUX NeHCTBUI VI pallnOHAIH3ALMH BBIYUCIICHHI; KOHTPOJIb;

BrInosHATE NPUKKAKY M OLIEHKY pe3yiIbTaTa BRIYUCICHNH; IPeIaraTh ¥ IPUMEHSTh TPUEMBL Konrponsnas
TIPOBEPKHU BBIUUCIICHHIA; pabora;
TIpoBoanTh HCCIIEOBAHUS CBOICTB ApOOEii, ONUpasiCh Ha YUCIOBBIC YIKCIIEPUMEHTHI (B TOM
4HCIIe C HOMOIIBIO KOMITBIOTEPA);

3.6. | CmemanHas 1po0b. 6 TIpencraBisaTh cMEIIAHHYO Ipo0Ob B BH/IE HEIIPABIUIIBHOM M BBIIEIISTH LIEJIYIO YaCcTh YHCIIA H3 TTucbMeHHbIH
HeNpaBHIBHON podu; KOHTPOJIb;

3.7. | YMHOXEHHE U JIeJIeHne OOBIKHOBEHHBIX | 12 Brimonnsare apudmMernueckne AeicTBHS ¢ OOBIKHOBEHHBIMU APOOSMHU; TPUMEHSTH CBOWCTBA TTuceMennsIit

npo0eit; B3aHMHO-00paTHBIC IPOOH. apruMeTHIECKUX JSHCTBUI VIS pallMOHAIH3ALMH BBIYUCIICHHI; KOHTPOJIb;
BrInosHATE NPUKKAKY ¥ OIIEHKY pe3yiIbTaTa BRIYUCICHNH; IPeIaraTh ¥ IPUMEHSTh TPUEMBI Konrponsnas
TPOBEPKHU BBIUUCIICHHIA; pabora;
TIpoBoanTh HCCIIEOBAHUS CBOICTB APOOEii, ONUpasiCh Ha YUCIOBBIC YKCIICPUMEHTHI (B TOM
YHCIIe C MOMOIIBIO KOMITBIOTEPA);

3.8. | Pemrenue TeKCTOBBIX 3a/1a4, CO 4 Perrath TEKCTOBBIC 33/1a4H, CO/ICPIKALIINE APOOHBIC JaHHBIC, M 3a/1a4i Ha HAXOXKICHNUE YaCTH TInceMeHHbII

JIepKaIIuX APOOH. LIEJIOTO U IIEJIOT0 IO €r0 YaCTH; BBISIBISITh MX CXOJCTBA M Pa3IHYHS; KOHTPOJIb;
MoaenupoBaTh X0 PELICHNUS 3a/1a4H C TIOMOIBIO PUCYHKA, CXEMBI, TAOIHIBI;
TIpuBoauTH, pa3bUpaTh, OLIEHUBATH PA3IMIHBIC PELICHHS, 3AMIHCH PEIICHHH TEKCTOBBIX 3a1a4;
Kputnueckn oneHHBaTh MOJIY4YEHHBIH pPe3ybTaT, OCYLIIECTBISTh CAMOKOHTPOIIb, IIPOBEPSIS
OTBET Ha COOTBETCTBHUE YCIOBHIO, HAXOIUTh OIMINOKH;

3.9. | OcuHoBHbIe 3a ga4un Ha APOOH. 4 Pemiate TekcTOBBIC 33/1a4H, CO/lepIKaIINE IPOOHBIC JaHHBIE, ¥ 3a/1a4l Ha HAXO0XKJICHHUE YaCTH IIncemeHHBIH

LIEJIOTO ¥ LEJIOTO IO €r0 YacTH; BBISIBIITH MX CXOACTBA M PA3IHUNS; KOHTPOJIb;
MonenupoBaTh X0 peIIeHUs 3a/1a4H C TIOMOIIBIO PUCYHKA, CXEMBI, TAOIHIIBI;
TIpuBoauTH, pa3bHpaTh, OLIEHUBATH PA3IMYHbIE PEIICHHS, 3aIIHCH PEIIeHHH TeKCTOBBIX 3a/1a4;
Kputndecky oneHHBATh MOJYYCHHBIH Pe3yIbTaT, OCYLIECTBISITH CAMOKOHTPOJIb, IIPOBEPSIS
OTBET Ha COOTBETCTBUE YCIOBHIO, HAXOIUTH OLIMOKH;

3.10. | IIpumenenne GYKB AJsl 3aIHCH 3 3HaKOMUTBCS C UCTOPHEH pa3BUTHS apUPMETHKH; TIuceMeHHbII
MaTeMaTHYECKUX BBIPAKEHUI 1 KOHTPOJIb;
NpeUI0KEHN I

Hroro no pazgemny: 48




Paznen 4. Harnsinnas reomerpusi. MHOTOyroibHUKH

4.1. [ MHOroyrojabHH1KH. 1 OmnuchIBaTh, UCHOJIB3Y S TEPMUHOJIOTHIO, H300PaXKAaTh C IIOMOLIBIO YePTEKHBIX HHCTPYMEHTOB | Y CTHBIIT
OT PYKH, MOJIEIMPOBATh U3 OyMaru MHOTOYT OJIbHUKH; ornpoc;
TIpuBoauTH MpUMEpPHI OOBEKTOB PEAIBHOIO MUPA, UMEIOIIUX (JOPMY MHOTOYTOJIbHUKA,

NpSMOYTOJIbHUKA, KBaJIpaTa, TPEyroibHUKA, OLEHUBATh HX JIMHEHHbIE Pa3Mepsl;
Koncrpynposars MaTeMaTHYECKHE TPEIIOKEHHUS C TOMOIIBIO CBA30K «HEKOTOPBIN», «J11000i1»;
PacriosHaBaTh HCTHHHBIE U JIOKHBIE BBICKA3bIBAHUS O MHOTOYI'OJIbHUKAX, IPUBOIUTH IIPUMEPHI
U KOHTPIPHMEPBI;

4.2. | YerplpéxyroipHuK, IPIMOYTOJIBHUK, 1 TIpuBOAUTE TPHMEPHI OOBEKTOB PEaTbHOI0 MUPA, UMEIONINX (POPMY MHOTOYTOJIbHUKA, TectupoBanue;
KBazpaT. NPSMOYTOJIbHHUKA, KBAIpaTa, TPEYroIbHUKA, OLCHUBATh UX JIMHEHHBIE Pa3MepsI;

BbIUnCIATH: IEPUMETD TPEYTONIbHUKA, PSMOYTOJIbHUKA, MHOTOYTOJIbHHKA; IUIOMA/Ab
NPSMOYTOJIbHHUKA, KBAJIPaTa;

4.3. [ Ipaxruueckas padora «IlocrpoeHue 1 CTpouTh Ha HETMHOBAHHOM U KJI€TYaTOi OyMare KBapaT M HPSIMOYTOJIBHUK C 331aHHBIMU IIpakTuueckas
MPSMOYTOJIbHHKA C 3a/JAHHBIMI JUIMHAMH CTOPOH; pabora;
CTOPOHAMU Ha HEJIMHOBAHHOH Oymare.

4.4. | TpeyroyibHUK. 1 M306paxaTh OCTPOYTOJIbHBIE, IPIMOYTOJIBHbIE U TYIOYTOJIbHBIE TPEYTOJIbHUKH; VYcTHbIH

ompoc;

4.5. | Inomanp ¥ nepuMeTp NpsIMOYroibHUKa | 4 HccnenoBaTh CBOWCTBA IPSMOYTOIBHIKA, KBaJpaTa IyTEM KCIICPUMEHTA, HAOIIOICHNUS, IIucemeHHbIH
U MHOT'OYTOJIbHUKOB, COCTaBJIEHHBIX U3 HM3MEPEHHs, MOICIMPOBAHHS; CPABHMBATh CBOMCTBA KBAJpaTa U NMPIMOYIOJIbHHUKA; KOHTPOJIb;
NPSAMOYTOJILHUKOB, €JIMHUIIBI H3MEPEHUS Hcnonp3oBars cBOMCTBA KBaPaTHOM CETKH /171 HOCTPOEHHUs GUTYp; pa3OMBaTh NPAMOYTOJILHUK
TUIOIIAIH. Ha KBaJIPaThl, TPEYTOJbHUKH; COCTABNIATH (GUIYphI U3 KBAJAPATOB U MPAMOYTOILHUKOB M

HAXOAUTh MX IUIOINA/(b, Pa30MBaTh GUTYPbI HA IPSIMOYTOJIBHUKH M KBaJAPAaThl U HAXOJUTH HX
IUIOMIANb;

BelpaxaTh BEIUUHHY ILIOLIAN B Pa3JIMYHBIX €IUHULAX U3MEPEHUSI METPUUECKOH CHCTEMBI Mep,
TIOHMMATh U MCIIOJIb30BaTh 3aBUCUMOCTH MEX/ly METPUUECKUMHU €IMHUIIAMH H3MEPEHUS
IUIOLIANN;

3HAKOMUTBCS C IPUMEPAMK IPUMEHEHUS TIIOLIAU M IEPUMETPA B IPAKTHYECKHUX CUTYAIMAX;

4.6. | Ilepumerp MHOTO yTOJIbHUKA. 2 Brruncaste: nepumMerp TpeyroiabHUKA, IPSMOYTOJIbHUKA, MHOIOYTOJIbHUKA; IUIOIA b IIucemeHHbIH
NPSMOYTOJIbHHUKA, KBAJPaTa; KOHTPOJIb;

Hroro no pazneny: 10

Pa3gen S. lecaTuuHble APOOH

5.1. | Hecstuunas 3anuce qpooei. 4 TIpoBoauTE MCCIIETOBaHHS CBOMCTB JECATUYHBIX Apo0eii, ONHpasch Ha YHCIOBBIC VYerHbli
9KCIIEPUMEHTHI (B TOM YHCIIE C IOMOLIBIO KOMIIBIOTEPA), BBIIBUIaTh ITMIIOTE3bI U IPUBOJUTE UX orpoc;
000CHOBAHUS;

Pacrio3HaBaTh HCTHHHBIE U JIOKHBIE BBICKA3bIBAHUS O IPOOSX, IPUBOIUTH IPUMEPBI K
KOHTPHPHMEPBI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUIA;

5.2. CpaBHEHHE ICCATHYHBIX APOOEii. 4 TIpoBOANTH HCCIIEIOBAHHS CBOMCTB ACCSATUYHBIX APOOEH, ONMPAsCh HA YHCIOBbIE TTucbMeHHBIH
SKCIIEPHMEHTHI (B TOM YHCIIE C HOMOLIBIO KOMIIBIOTEPA), BBIIBUIATh TMIIOTE3bI U IPUBOAUTD UX KOHTPOJIb;
000CHOBaHUS;

Pacrio3HaBaTh UCTHHHBIE U JIOKHBIC BBICKA3bIBAHUS O IPOOSIX, IPUBOIUTH IPUMEPBI U
KOHTPIPHMEPBI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUH;

5.3. | He¥icTBus C IeCATUYHBIMU JIPOOAMHU. 15 Berinonuars apudmerndeckue 1eHCTBUSA ¢ JECATUYHBIMU IPOOSIMHU; BBIIOIHATH IPUKUIKY U TTucpMeHHbIH
OLIEHKY PE3YJIbTaTa BbIYMCIIEHUH; KOHTPOJIb;
TIpumensTh cBolicTBa apudMeETHIECKNX NEHCTBUH JUIS pallMOHAIN3ALMN BBIYMCIIEHUH; Konrponsuas

pabora;




5.4.

OKpyrieHne JeCITHIHBIX JPOOeii.

TIpuMeHATh NPaBUIIO OKPYTIICHUS AECATUYHBIX APOOCH;

TectupoBanue;

5.5.

PelieHne TEKCTOBBIX 3a/1a4,
coJiepKaliX ApOoOH.

TIpoBOAUTH HCClIEIOBAHHS CBOMCTB ACCSATUYHBIX APOOEH, OIMPAsCh HA YHCIOBbIC
SKCIIEPUMEHTHI (B TOM YHCIIE C TOMOIIBIO KOMITBIOTEPA), BBIIBUTATh THITOTE3bI U TPHUBOUTH UX
000CHOBAHUS;

Perrath TEKCTOBBIE 331241, COACPIKALIME APOOHBIC JaHHbIE, X HA HAX0XKCHHUE YaCTH LIEJI0T0 1
IIeJIOT0 TI0 €r0 YacTH; BBISABIATH MX CXOJCTBA M Pa3JIndHs;

MoaenupoBaTh X0 pEIICHNUS 3a/1a4H C TOMOIIbIO PUCYHKA, CXeMBbI, Tabnuibl. [IpuBoauTs,
pa3zoupaTh, OIICHUBATH Pa3IMUHbIC PELICHHS, 3aITUCH PEIICHUI TEKCTOBBIX 3a/1a4;
Kpurnuecku orieHUBaTh NOJIYYCHHBIN PE3yJIbTaT, OCYIIECTBISITH CAMOKOHTPOIIb, IIPOBEPSIS
OTBET Ha COOTBETCTBUE YCIOBHIO, HAXOIUTH OLIMOKH;

ITucbmeHHbIN
KOHTPOJIb;
KonTpossHas
pabota;

5.6.

OCHOBHBIC 32 Jla4M Ha JPoOu.

TIpoBOaMTH HCCIIEIOBaHMsI CBOMCTB AECITUYHBIX APOOEH, ONUPAsiCh HA YHCIIOBBIE
9KCIEPUMEHTBI (B TOM YHCIIE C IOMOIIBIO KOMIIBIOTEPA), BBIABHIATh TUIIOTE3bI M IIPUBOJUTH HX
000CHOBaHUS;

Perath TEKCTOBBIE 3a1a4H, COIEpIKAIIHE APOOHBIE JaHHBIE, U HA HAX0XKIEHHE YaCTH IIEJI0T0 1
LIEJIOTO TI0 €r0 YacTH; BBISBJISATH UX CXOJACTBA U PAa3JINYUsL,

MoenupoBaTh X0 pEIICHHUS 3a/1a4H C [IOMOIIBIO PUCYHKA, CXeMBbI, Tabiuipl. [I[puBOIHTH,
pas3bupaTh, OLIEHUBATH Pa3JIMYHbIE PEIICHHs, 3aITUCH PEIICHUH TEKCTOBBIX 3a/1a4;
KpuTHueckn OLEeHUBATh MOJIYYEHHbIH PE3yJIbTaT, OCYLIECTBISTH CAMOKOHTPOIIb, IIPOBEPSIs
OTBET Ha COOTBETCTBHE YCIIOBUIO, HAXOUTH OLINOKH;

ITncbmeHHbIH
KOHTPOJIb;

Hroro no pazzaeny:
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Pazgen 6. Harusignas reomerpus. Tesa u pury

PbI B IPOCTPAHCTBE

6.1.

MHoOrorpaHH1KH.

1 0

Pacrio3naBath Ha 4epTexkax, PUCYHKaxX, B OKPYKAIOIEM MUPE IPSIMOYTOIbHbIIA
napaJuiesenumen, Ky0, MHOrOrpaHHHKH, OIIMCHIBATb, HCIIONIb3Yysl TEPMHHOJIOTHIO, OLICHUBATh
JIMHEHHBIE pa3Mephl;

IpuBOIUTE IPUMEPHI 0GBEKTOB peaabHOro MUPA, MMEIOMNX (pOopMy MHOTOTpaHHHKA,
MPsIMOYTOJIFHOTO IapaslIeliennIesa, Kyoa;

PacrniosnaBath u H300paxaTh pa3BEPTKH KyOa U napasuiesienuIe/1a;

PeniaTs 3a1a4un U3 peanbHOM )KU3HH;

TTucbmeHHBIN
KOHTPOJIb;

6.2.

H300paskeHre MHOTOTPAHHUKOB.

PacniosHaBaTh Ha yepTeKax, PUCYHKaxX, B OKPY/KAIOLUIEM MHPE NPSAMOYTOJIbHBIH
napasuieNenurnes, Kyo, MHOrOrpaHHUKH, ONUCBIBATH, HCIIONb3YS TEPMUHOJIOTHIO, OLIEHUBATH
JIMHEHHBIEC pa3MepHl;

ITncbmeHHbIN
KOHTPOJIb;

6.3.

Mopenn TPOCTPaHCTBEHHBIX TEII.

PacrniozHaBaTh Ha YepTekax, pUCYHKaX, B OKPYXKAIOUIEM MUPE IPSMOYTOJIbHBIH
napaienenumnesi, Ky6, MHOrOrpaHHUKH, OITHCHIBATh, HCIIOJIb3Ys TEPMHHOJIOTHIO, OIICHUBATh
JIMHEHHBIE pa3Mephl;

TIpuBOAUTE IPHMEPBI 0OBEKTOB PEaIbHOr0 MUPA, UMEIOIINX (POPMY MHOT'OIDAHHHKA,
NPSIMOYTOJILHOTO MapaJulelienumneia, Kyoa;

VYcrHbrit
0I1poc;

6.4.

[IpsiMoyTroaBHBIN Mapauienenunen, Kyo.

PacniosHaBaTh Ha yepTekax, PUCYHKaxX, B OKPY/KAIOLIEM MHPE PSAMOYTOJIbHBIH
napasuieNenurnes, Kyo, MHOrOrpaHHUKH, ONUCBIBATH, HCIIONIb3YS TEPMHUHOJIOTHIO, OLIEHUBATH
JHMHEHHBIE pa3Mephl;

TIpuBoIUTH PUMEPBI 0OBEKTOB PEaTbHOTO MUPa, MMEIOKX (POPMY MHOTOTPaHHHKA,
NPSMOYTOJIBHOTO Hapaieenumnesa, Kyoa;

M300paxars Ky6 Ha KileT4aToi Oymare;

HccenenoBarb cBOWCTBA Ky0a, IPSIMOYTOIBHOTO HapalIeeHIIea, MHOTOTPAHHHKOB, HCIIOIb3Y s
MOJeNu;

ITncbmMeHHbIH
KOHTPOJIb;
KonTponsHast
pabota;

6.5.

Pa3BépTku KyOa n napaienenunea.

PacriozHaBath 1 H300paXkaTh pa3BEPTKU KyOa 1 Iapauiesenue/a;

TTucbmeHHbIN
KOHTPOJIb;




6.6.. | Ilpaxrnueckas pabora «Pa3Béprka 1 0 PacrnioznaBath Ha uepTexkax, pUCYHKaX, B OKPYXKAIOIIEM MUPE IPSMOYTOJIbHBIH TpakTnueckas
KyOa». napasuiesienurnes, Kyo, MHOrOrpaHHUKH, ONUCBIBATH, MCIIONIb3Ys TEPMUHOJIOTHIO, OLICHUBATH paborta;
JIMHEWHBIEC pa3MepHl;
Monenuposats Ky0 U napajieenunes u3 6yMaru 1 mpo4ux MaTepuaios, 00bsACHATE CII0CO0
MOJICIIUPOBAHUS;
6.7. | O6béM Kyba, MPSMOYTOJIBHOTO 2 0 HaxoauTs u3MepeHus, BEIYUCIATH IUIOMAAb IOBEPXHOCTH; 00BEM Kyba, IPIMOYTroIbHOrO TIuceMeHHbII
napajesenumnesaa napajuiesenure ia; ucCe10BaTh 3aBUCUMOCTh 00bEMa Ky0a OT JJIMHBI €ro pedpa, BBIJIBUTATh U KOHTPOJIb;
000CHOBBIBATH I'MIIOTE3Y;
Hab6mronath 1 MpOBOJUTH AHATOTHU MEX Y IIOHATHUSMU ILIOLIAAM U 00bEMA, IEPUMETPa U
TJIOIAU HOBEPXHOCTH;
PacriozHaBaTh UCTUHHBIE 1 JIOKHbIE BBICKA3bIBAHHUS O MHOIOI'PAaHHHKAX, IIPUBOAUTH IPUMEPHI U
KOHTPIPHMEPBI, CTPOUTH BHICKa3bIBAHUA U OTPUIIAHMS BBICKA3bIBAHMUIA;
Pemats 3a1aun U3 peanbHOM KU3HH;
Hroro no pazgemny: 9
Pa3gen 7. IloBTopenue n 06061menue
7.1. | TloBTOpEeHHE OCHOBHBIX HOHATHI U 10 1 Brruncisite 3HaYCHUS BRIPAOXKESHUH, COAEPIKAIINX HATypaJIbHBIC YUCIIa, OOBIKHOBEHHbIE U VYerHeiit
METO/IOB Kypca 5 ki1acca, 06001eHne JiecATHYHbIE APOOH, BBIMOIHSTE IPEOOPa30BaHUs YHCET,; o1poc;
3HaHUH’ Bri6upars criocod cpaBHEHHSI YUCE, BEIYHCICHUH, TPUMEHSATH CBOMCTBA apH()METHIECKHX IIucemenHsIit
JIeHCTBUI AJIS palliOHAIN3alUU BBIYUCICHU; KOHTPOJIb;
OcyIecTBIATh CAMOKOHTPOJIb BBIIOJIHAEMbIX ACHCTBUI U CAMOIIPOBEPKY pe3yJIbTaTa Kontponshas
BBIUHCJICHHIA; pabota;
Pemats 3a5a4n U3 peanbHOM XXU3HU, IPUMEHATh MaTEMaTHIECKHE 3HAHUS Ul peleHus 3anad u3 | IIpakruyeckas
JIpYrux y4eOHbIX IPeIMETOB; paborta;
Pemare 3a1aum pa3HBIMH C1IOCOOaMHU, CPaBHUBATH CIIOCOOBI PEIIEHH 3a/1a4H, BLIOUpaTh
paunoHaIbHEIH c110co0;
Hroro no pazgemny: 10
OBIIEE KOJIMYECTBO YACOB I10 170 11

TTPOI'PAMME




MHOYPOUYHOE IIVTAHUPOBAHHUE

pacupeaciImTCIIbHOC CBOMCTBO YMHOKCHUH.

Ne | Tema ypoxka KoaunvecTBO yacos Hara Bunel,
n/n u3ydenus | popmbl
BCEro | KOHTPOJIbHbIE | IPAKTHYEeCKHe
KOHTPOJIs
padoThI padoThI

1. JlecsaTuaHasi CHCTEMa CUUCIICHUS. 1 0 0 YcrHBIN

0I1poc;

2. | Psag HatypanbHBIX YHCEN. 1 0 0 Ycrusrii

0I1poc;

3. | HarypanbHslii ps. 1 0 0 Ycrubrii

0I1poc;

4. | Yucno 0. 1 0 0 YcTHbli

0I1poc;

5. HarypanpHble unciaa Ha KOOpANHATHOU 1 0 1 [IpakTrueckas
psIMO pabora;

6. | HarypanbHble uncia Ha KOOPIUHATHOM 1 0 0 [IncemeHHBIN
npsiMoi KOHTPOJIb;

7. | HatypanpHble yncia Ha KOOPIANHATHON 1 0 0 [IncemeHHBIN
npsiMoi KOHTPOJIb;

8. CpaBHeHUe, OKpYTJIEHHE HATypaJbHbIX Yucell. | 1 0 0 YcTHbIN

ompoc;

9. CpaBHeHUe, OKpYTJIEHHE HATypaJbHbIX Yucell. | 1 0 0 [TuceMeHHbIN

KOHTPOJIb;

10. | CpaBHeHwHe, OKpyTIeHHE HATYpaIbHBIX Ynced. | 1 1 0 Kontponphas

pabora;

11. | CpaBHeHue, OKpyTIeHHE HATYpaIbHBIX Ynced. | 1 0 0 Tectupoanue;

12. | Apudmernyueckue AeWCTBUS ¢ HATYpaIbHBIMU | 1 0 0 [MucemenHbIit
YyyclIaMu. KOHTPOJIb;

13. | Apudmernueckue AeWCTBUS ¢ HATYypaIbHBIMU | 1 0 0 [MucemenHbIit
YyyclIaMu. KOHTPOJIb;

14. | Apudmernueckue AeHCTBUS ¢ HATYypallbHBIMU | 1 0 0 [MucemenHbIit
yyclaMu. KOHTPOJIb;

15. | ApubmeTndeckue ASHCTBUS C HATYypaIbHBIMH | 1 0 0 [InceMeHHBIN
YyyclIaMu. KOHTPOJIb;

16. [ CpoiicTBa HyJISl IPU CIIOKEHUH U 1 0 0 YcTHbIN
YMHOXEHHH, CBOICTBA €IUHUILIBI TIPU ompoc;
YMHOXEHHU.

17. | [lepemecTuTENILHOE U COUYETATEIHHOE 1 0 0 YcTHbIN
CBOMCTBA CIIOKEHUS U YMHOXKEHHUS, ompoc;




18. |[IlepemecTUTENBHOE U COYETATENLHOE [MucemenHbIi
CBOMCTBA CIIOKEHUS U YMHOXKEHHUS, KOHTPOJIb;
pacrpenenuTeNIbHOE CBOMCTBO YMHOKEHHUSI. Kontponphas

pabora;

19. | Hdenutenu u KpaTHBIE YncCia, Pa3I0KEHNUE Tectupoanue;
YyKciia HA MHOXHUTEIH.

20. | Jenurtenu m KpaTHBIE Yncia, Pa3ioKEeHNUE Tectupoanue;
yycila Ha MHOXKUTEIH.

21. | Jenurtenu u KpaTHBIE YncCia, Pa3ioKEHHUE Tectupoanue;
yycila HA MHOXKUTEIH.

22. | Henurtenu m KpaTHBIE YncCia, Pa3ioKEHNUE Tectupoanue;
yycila Ha MHOXKUTEIH.

23. | Jenenue c OCTaTKOM. VYcrubrii

0I1poc;

24. | leacHue ¢ OCTaTKOM. [TuceMeHHBIN

KOHTPOJIb;

25. | JencHue ¢ OCTaTKOM. ITucbMeHHbIN

KOHTPOJIb;

26. | JleneHnue c ocTaTKoM. TecrupoBanue;

27. | JleneHue ¢ OCTaTKOM. KonTponbsHas

pabora;

28. | IIpocTeie U cOCTaBHBIC YUCIA. YcTHbIN

0Tpoc;

29. | IIpocTble u coCTaBHBIE YHCIIA. Ycerubrii

0Tpoc;

30. | Ipusnaku genumoctw Ha 2, 5, 10, 3, 9. VcTHbIi

0Tpoc;

31. | Ilpusnaku genumoctu Ha 2, 5, 10, 3, 9. ITuceMeHHBIH

KOHTPOJIb;

32. | Ilpusnaku genumoctu Ha 2, 5, 10, 3, 9. ITuceMeHHBIM

KOHTPOJIb;

33. | llpusnaku genumoctu Ha 2, 5, 10, 3, 9. JIMKTaHT;

34, | Ilpusnaku genmumoctw Ha 2, 5, 10, 3, 9. KontponbsHas

pabora;

35. | Crenenb ¢ HaTypaJbHBIM MOKa3aTeIeM [MucemenHbIi

KOHTPOJIb;

36. |Crenenb ¢ HaTYpaJbHBIM MOKa3aTeIeM [MucemenHbIi

KOHTPOJIb;

37. | YucnoBble BbIpaXKEeHUS; MOPSAOK JEHCTBUM. YcTHbIN

0Tpoc;

38. | YucnoBble BbIpaXKEeHUS; MOPSAOK JEHCTBUM. TectupoBanue;




39. | PemieHue TEKCTOBBIX 3a/1ad [TuceMeHHbIN
Ha Bce apu(METHICCKUE NCHCTBU, HA KOHTPOJIb;
JIBIKEHHE U TIOKYTIKH

40. | Pemenue TEKCTOBBIX 3a1a4 IIucemeHHbIN
Ha Bce apu(pMETHUSCKUE TCHCTBUSI, Ha KOHTPOJIb;
JIBIDKEHUE U TIOKYTIKH

41. |Pemenue TEKCTOBBIX 3a1a4 IIucemeHHbIN
Ha Bce apu(pMETHUSCKUE ICHCTBUSI, Ha KOHTPOJIb;
JIBIDKEHUE U TIOKYIIKH

42. | Penienue TEKCTOBBIX 3a/1a4 [TuceMeHHbIN
Ha Bce apu(METHIECCKUE NCHCTBU, HA KOHTPOJIb;
JIBIKEHHE U TOKYIIKI

43. | Penienue TEKCTOBBIX 3a/1a4 [TuceMeHHbIN
Ha Bce apu(METHICCKUE NCHCTBU, HA KOHTPOJIb;
JIBIKEHHE U TIOKYIIKH

44. | Touka, npsiMasi, OTPE30K, JIy4. VcTHbIM

0mpoc;

45. | Jlomanas [MucemenHbIit

KOHTPOJIb;

46. | Iamepenue AuHBI OTpE3Ka, METPUUIECKUE [MucemenHbIit
€IMHUIIBI U3MEPEHUS IJINHBI. KOHTPOIIb;

47. | OKpy>KHOCTb U KPYT. [MucemenHbIit

KOHTPOIIb;

48. | [Ipaktuyeckas padota «[loctpoenue yzopa u3 [Ipaktryeckas
OKPYKHOCTEI». pabora;

49. | VYromn. Ycrubrii

o1poc;

50. | IIpsimol, ocTpblil, TYNOW U pa3BEPHYTHII YcTHbIN
YTJIBL. o1poc;

51. | U3mepenue yrios. [InceMeHHBIN

KOHTPOIIb;

52. | U3mepeHue yrios. [IncemeHHBIN

KOHTPOJIb;
53. | U3mepeHue yrios. [InceMeHHBIN
KOHTPOJIb;

54. | U3mepeHue yrios. [IpakTrueckas

pabora;

55. | Ilpaktuueckas padora «IloctpoeHue [IpakTuueckas
yraos»lIpakruueckas padora «Iloctpoenue pabora;
YIJIOBY»

56. | dpobb YcTHbII

orpoc;




57. | Apo6b ITucbMeHHBIN
KOHTPOJIb;
58. | IlpaBuiibHbIC U HENIPAaBHUIIbHBIE APOOH. IInceMeHHbBIH
KOHTPOJIb;
59. | IlpaBuibHBIC U HENPAaBUIbHBIE APOOH. IInceMeHHBIH
KOHTPOJIb;
60. |IIpaBuibHBIC ¥ HETIPaBHILHBIC TPOOU. IInceMeHHBIH
KOHTPOJIb;
61. | OcHoBHOE CBOICTBO ApOOH IInceMeHHBIH
KOHTPOJIb;
62. | OcHoBHOE CBOICTBO ApOOH IInceMeHHBIH
KOHTPOJIb;
63. | OcHoBHOE CBOICTBO ApOOH IInceMeHHBIH
KOHTPOJIb;
64. | CpaBHenue npodeit ITuceMeHHbIH
KOHTPOJIb;
65. | CpaBHenue npoOeit [MuceMeHHbIH
KOHTPOJIb;
66. | CpaBHenwue npodeit KontponbsHas
pabora;
67. | CioxeHue U BBIUUTAHUE OOBLIKHOBEHHBIX
Jpo0er.
68. | CimoxxeHue U BhIYUTAaHHE OOBIKHOBEHHBIX
Jpo0eH.
69. | CioxxeHHe U BBIUMTAaHHE OOBLIKHOBEHHBIX
JIPOOEHd.
70. | CioxxeHHe W BBIUMTAHHE OOBLIKHOBEHHBIX
JIPOOEH.
71. | CioxeHHe U BBIUMTAaHHE OOBLIKHOBEHHBIX
JIPOOEHd.
72. | CinoxeHue U BEIYUTAHHE OOBIKHOBEHHBIX
JIPOOEH.
73. | CioxeHue U BBIUUTAHHE OOBLIKHOBEHHBIX
Jpo0et.
74. | CinoxeHHe U BLIYUTAHHE OOBIKHOBEHHBIX KontponbsHas
JIpOOeid. pabora;
75. | Cmenrannas 1po0b. [TuceMeHHbIN
KOHTPOJIb;
76. | Cmenrannas 1po0Ob. [MuceMeHHbIH
KOHTPOJIb;
77. | Cmenrannas 1po0b. [TuceMeHHbIN

KOHTPOJIb,




78. | Cmenrannas 1po0s. [MuceMeHHbIH
KOHTPOIJIb;
79. | Cmenrannast 1po0b. IInceMeHHbBIH
KOHTPOIJIb;
80. | CmemanHast 1poOb. IIucemenHbIN
KOHTPOJIb;
81. | YMHOXeHHE U neneHre 00bIKHOBEHHBIX IIucemeHHbIN
Ipo0eii; B3aMHO-00paTHBIE JPOOH. KOHTPOJIb;
82. | YMHOXeHHE U neneHre 00bIKHOBEHHBIX IIucemenHbIN
Ipo0eii; B3aMHO-00paTHBIE JPOOH. KOHTPOJIb;
83. | YMHOXeHHE U neneHre 00bIKHOBEHHBIX IIucemenHbI
Ipo0eii; B3aMHO-00paTHEIE JPOOH. KOHTPOJIb;
84. | YMHOXeHHE U eneHre 00bIKHOBEHHBIX IIucemenHbIN
Ipo0eii; B3aMHO-00paTHBIE JPOOH. KOHTPOJIb;
85. | YMHOXEHUE U feneHne 00BLIKHOBEHHBIX IIuceMeHHBIH
Ipo0eii; B3aMHO-00paTHBIE JPOOH. KOHTPOJIb;
86. | YMHOXeHHE U felleHre OOBIKHOBEHHBIX ITuceMeHHbIH
Jpobeii; B3aMHO-00paTHbIE JPOOH. KOHTPOIJIb;
87. | YMHOXeHUE U feneHne 00BLIKHOBEHHBIX IIuceMeHHBIH
Jpo0eii; B3aMHO-00paTHbIE IPOOH. KOHTPOIJIb;
88. | YMHOXeHHE U neneHre 00bIKHOBEHHBIX IIucemenHbIN
Jpo0eii; B3aMHO-00paTHbIE JPOOH. KOHTPOIJIb;
89. | YMHOXeHHE U eneHre 00bIKHOBEHHBIX IIucemeHHbIN
Ipo0eii; B3aMHO-00paTHBIE JPOOH. KOHTPOJIb;
90. | YMHOXeHHE U [ejIeHue 00bIKHOBEHHBIX IIucemenHbIN
Ipo0eii; B3aMHO-00paTHBIE JPOOH. KOHTPOJIb;
91. | YMHOXeHHE U fejieHne 00bIKHOBEHHBIX IIucemenHbIN
Ipo0eii; B3aMHO-00paTHBIE JPOOH. KOHTPOJIb;
92. | YMHOXeHUE U fejieHue 00bIKHOBEHHBIX Kontponphas
Ipo0eii; B3aMHO-00paTHBIE JpOOH. pabora;
93. | PemreHne TEKCTOBBIX 3aj1a4, CO JEPIKAIIIX IInceMeHHBIH
JIpooOH. KOHTPOJIb;
94. | PemeHne TEKCTOBBIX 3aJ1a4, CO JEPIKAIIIX IInuceMeHHBIH
JIpoOH. KOHTPOJIb;
95. | PemreHne TEKCTOBBIX 3aj1a4, CO JEPIKAIIIX IInceMeHHBIH
JIpoOH. KOHTPOJIb;
96. | PemreHne TEKCTOBBIX 3aj1a4, CO JEPIKAIIIX YcTHbIN
Jpo0wu. ompoc;
IInceMeHHBIN
KOHTPOIJIb;
97. | OcHOBHBIC 32 Jjauu Ha IPOOH. [MuceMeHHbIH

KOHTPOJIb,




98. | OcHOBHBIE 32 Ja4u Ha JIPOOU. [MuceMeHHbIH
KOHTPOJIb;

99. | OcHOBHBIE 32 Aauu Ha JIPOOU. IIucemeHHbIN
KOHTPOJIb;

100. | OcHOBHBIC 32 Jauu Ha IPOOH. IIucemenHbIN
KOHTPOJIB;

101. [ ITpumeHeHne OYKB JIsI 3aITHCH [MucemennbIit
MaTeMaTHYECKHX BBIPAKCHUN 1 KOHTPOJIB;
TIPEAJIOKEHUN

102. [ I[IpumeHeHne OYKB JJIsI 3aITHCH [MucemenHbIit
MaTeMaTHYECKHX BBIPAKCHUN U KOHTPOJIB;
TIPEAJIOKEHUN

103. | [Ipumenenue OyKB IS 3aIHCH [InceMeHHBIN
MaTeMaTUYeCKUX BBIPAXKEHUN U KOHTPOJIb;
MIPEAJIOKEHUN

104. | MHOTOYTOJIBHUKH. VYcrHbrii

orpoc;

105. | UeTbIp€XyTroNbHUK, TPIMOYTOIBHIK, Tectupoanue;
KBaJpaT

106. | ITpaktuueckas pabora «IlocrpoeHue [IpakTrueckas
IPSIMOYTOJFHHUKA C 3aJaHHBIMU CTOPOHAMH pabora;

Ha HEJTMHOBaHHOW Oymarey.

107. | TpeyroabHUK. YcTHBIN

ompoc;

108. [ ILiomaap 1 nepuMeTp NpsSIMOYTOJIbHUKA U [MucemenHbIi
MHOTOYTOJIbHUKOB, COCTaBJICHHBIX U3 KOHTPOJIb;
MPSIMOYTOJILHUKOB, €IUHHILIBI U3MEPEHUS
IoUan

109. | Ilnomaap 1 nepuMeTp NpSIMOYTOJIbHUKA U [MucemenHbIi
MHOTOYTOJIbBHUKOB, COCTaBJIEHHBIX U3 KOHTPOJIb;
MPSIMOYTOJILHUKOB, €IUHUIIBI U3MEPEHUS
TUTOIIA/IH.

110. [ ILnomaap 1 nepuMeTp NpsSIMOYTOJIbHUKA U [MucemenHbIi
MHOTOYTOJIbHUKOB, COCTaBJICHHBIX U3 KOHTPOJIb;
MPSIMOYTOJIFHUKOB, CTMHUIBI N3MEPEHHUS
TUTOIIA/IH.

111. | [Inomans 1 mepuMeTp MpsSIMOYTOJILHUKA U [MucemennbIit
MHOTOYTOJIbHUKOB, COCTaBJICHHBIX U3 KOHTPOJIb;
MPSIMOYTOJIFHUKOB, €TUHUIBI N3MEPEHHUS
TUTOIIA/IH.

112. | [lepumeTp MHOTO YTOJIbHUKA. [MucemennbIit

KOHTPOJIB;

113. | [lepumeTp MHOTO YTOJIbHUKA. [MucemenHbIi

KOHTPOJIb;




114.

JlecsaTruHas 3amuck qpooeii.

Y cTHBIN

orpoc;

115.

Jecsatrunas 3anvich qpobei.

VcTHBIN

orpoc;

116.

Jecsatruunas 3anvich qpobei.

VcTHBIN
oTIpOoC;

117.

Jecsatrunas 3anvich qpobei.

VcTHBIN
0TIpOC;

118.

CpaBHEHHE JCCATUIHBIX TPOOCH.

IInceMeHHBIH

KOHTPOJIb;

119.

CpaBHEHUE JIECITUIHBIX APOOCH.

IInceMeHHBIN

KOHTPOJIb,

120.

CpaBHeHUE JIECITUIHBIX APOOCH.

IInceMeHHBIN

KOHTPOJIb,

121.

CpaBHEHHE JICCATUIHBIX TPOOCH.

IInceMeHHbBIH

KOHTPOJIb,

122.

JleficTBUS ¢ NECSITUYHBIMU APOOSMH.

IInceMeHHBIH

KOHTPOJIb;

123.

JleficTBUS ¢ NECSITUYHBIMU APOOSMH.

IInceMeHHBIH

KOHTPOJIb;

124.

JleficTBUS ¢ NECSITUYHBIMU APOOSMH.

IInceMeHHBIH

KOHTPOJIb;

125.

JleficTBUS ¢ NECSITUYHBIMU APOOSMH.

IInceMeHHBIH

KOHTPOJIb;

126.

JleficTBUS ¢ NECSITUYHBIMU APOOSMH.

IInceMeHHBIH

KOHTPOJIb;

127.

JlefcTBYS ¢ IECITUYHBIMU APOOSMHU.

IInceMeHHBIN

KOHTPOJIb;

128.

JlefcTBYS ¢ IECITUYHBIMU APOOSMHU.

IInceMeHHBIN

KOHTPOJIb,

129.

JlefcTBYS ¢ IECITUYHBIMU APOOSMHU.

IInceMeHHBIN

KOHTPOJIb,

130.

JlefcTBYS ¢ IECITUYHBIMU APOOSMHU.

IIncemeHHBIN

KOHTPOJIb,

131.

JlefcTBYS ¢ IECITUYHBIMU APOOSMHU.

IInceMeHHBIN

KOHTPOJIb,

132.

JlefcTBYS ¢ IECITUYHBIMU APOOSMHU.

IIncemeHHBIN

KOHTPOJIb,

133.

JleficTBUS ¢ NECSITUYHBIMU APOOSMH.

IInceMeHHBIH

KOHTPOJIb,

134.

JleficTBUS ¢ NECSITUYHBIMU APOOSMH.

IInceMeHHBIH

KOHTPOJIb;




135. | JleHicTBUS C TECATHUHBIMU APOOSIMHU. [TuceMeHHbIN
KOHTPOJIb;
136. | JIeHicTBUS C TECATUYHBIMU APOOSIMHU. Kontponphas
pabora;
137. | OxpyrneHue qecsITHYHBIX IPOOECH. Ycrusrii
o1poc;
138. | OxpyrneHue qecsITHYHBIX TPOOECH. [MucemennbIit
KOHTPOIIb;
139. | OxpyrneHue qecsITHYHBIX TPOOECH. [MucemenHbIit
KOHTPOIIb;
140. | OxpyrneHue qecITHYHBIX TPOOCH. VYcrubrii
o1poc;
141. | OxpyrneHue qecsITHYHBIX TPOOCH. [MucemenHbIit
KOHTPOIIb;
142. | OxpyrneHue JecITUYHBIX IpoOeil. TectupoBanue;
143. | PemieHue TEKCTOBBIX 3aflay, COAEPKALIUX [MucemenHbIi
JIpoOH. KOHTPOJIb;
144. | PemieHue TEKCTOBBIX 3ajlay, COAEPIKALIUX [MucemenHbIi
JIpoOH. KOHTPOJIb;
145. | PemreHne TEKCTOBBIX 3a/1a4, COJIEPIKALTUX [TuceMeHHbIN
JIpoOH. KOHTPOJIb;
146. | PemieHue TEKCTOBBIX 3afay, COAEPKALIUX [MucemenHbIi
JIpoOH. KOHTPOJIb;
147. | PenieHne TEKCTOBBIX 3a/1a4, COJIEPIKALIUX Kontponphas
JIpoOH. pabora;
148. | OcHOBHBIC 32 Jauu Ha IPOOH. IIucemenHbIn
KOHTPOIIb;
149. | OcHOBHBIC 32 Jauu Ha IPOOH. IIucemeHHbIN
KOHTPOIIb;
150. | OcHOBHBIC 32 Jauu Ha IPOOH. IIucemenHbIn
KOHTPOIIb;
151. | OcHOBHBIC 32 Jauu Ha IPOOH. IIucemeHHbIN
KOHTPOIIb;
152. | MHOTOTpaHHUKH. [MucemenHbIit
KOHTPOIIb;
153. | U306paskeHre MHOTOTPAaHHUKOB. [TuceMeHHbIN
KOHTPOIIb;
154. | Mogenu npocTpaHCTBEHHBIX TEII. YcTHbIN
0mpoc;
155. | IlpsamoyronbHbIi napanenenunen, Kyo. [IncemeHHBIN

KOHTPOJIb,




156. | IlpsamoyronbHbIi napanienenunen, Kyo. 1 1 KonTponbHas
pabora;
157. | Pa3BépTku Ky0a 1 mapajuienenumesa. 1 0 [MucemennbIit
KOHTPOJIB;
158. | [Ipaktuueckas pabota «Pa3BépTka KyOay. 1 0 [MpakTrueckas
pabora;
159. | O6BEM KyOa, MPSIMOYTOIBLHOTO 1 0 [MucermMeHHbII
napaiesenunena KOHTPOJIB;
160. | O6BEM KyOa, MPSIMOYTOIBLHOTO 1 0 [MucemMeHHbII
napaiesenunena KOHTPOJIB;
161. | [ToBTOpEeHNE OCHOBHBIX MOHITHI U METO/IOB 1 0 YcerHbI
Kypca 5 knacca, 00001eHre 3HaHUH 0TIpOC;
162. | [ToBTOpEeHNE OCHOBHBIX MOHITHI U METO/IOB 1 0 IIucemenHbIN
Kypca 5 knacca, 000011eHre 3HaHUi KOHTPOJIb;
163. | [ToBTOpEeHNE OCHOBHBIX MOHITHH U METOIOB | | 0 [TuceMeHHbIN
Kypca 5 knacca, 000011eHre 3HaHUH KOHTPOJIb;
164. | [ToBTOpEeHNE OCHOBHBIX MOHITHI U METOIOB | | 0 [TuceMeHHbIN
Kypca 5 knacca, 000011eHre 3HaHUH KOHTpOJIb;
165. | [ToBTOpEeHNE OCHOBHBIX MOHITHH U METOIOB | 1 0 [TuceMeHHbIN
Kypca 5 knacca, 000011eHre 3HaHUH KOHTpOJIb;
166. | [ToBTOpEeHNE OCHOBHBIX MOHITHH U METOOB | 1 0 [TuceMeHHbIN
Kypca 5 knacca, 000011eHre 3HaHUH KOHTpOJIb;
167. | [ToBTOpeHHE OCHOBHBIX MOHITHH U METOIOB | 1 0 [TuceMeHHbIN
Kypca 5 knacca, 000011eHre 3HaHUH KOHTpOJIb;
168. | [ToBTOpEeHNE OCHOBHBIX MOHITHH U METOIOB | 1 0 [TuceMeHHbIN
Kypca 5 knacca, 000011eHre 3HaHUH KOHTPOJIb;
169. | [ToBTOpEeHNE OCHOBHBIX MOHITHH U METOOB | 1 1 Kontponpshas
Kypca 5 knacca, 000011eHre 3HaHUH pabora;
170. | [ToBTOpEeHNE OCHOBHBIX MOHITHI U METO/IOB 1 0 IIucemenHbIN
Kypca 5 knacca, 000011eHre 3HaHWH KOHTPOJIb;
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVI1 YYHEHUKA

Beenure cBoil BapuaHT:
METOAUYECKHUE MATEPHUAJIbBI IJIS1 YYUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOHECCA

YYEBHOE OBOPYJIOBAHHUE

OBOPYJOBAHME /UISAA IIPOBEJJEHUA JIABOPATOPHBIX U TIPAKTUYECKHUX PABOT
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