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MNOACHUTEJIBHASA 3AIIUCKA

OBIIAS XAPAKTEPUCTUKA YYEBHOI'O IIPEAMETA "MATEMATHKA"

PaGouas mporpamma 1mo mMareMaTrke Jisi 00yJarmuxces 6 KiraccoB pa3padorana Ha ocHoBe DenepansHOTo
rOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIAPTa OCHOBHOTO OOILETro 00pa30oBaHus ¢ YIETOM U
COBPEMEHHBIX MHPOBBIX TPEOOBaHU, IPEABABISIEMbIX K MATEMaTHIECKOMY 00pa30BaHUIO, M TPATUIIHN
POCCHIACKOTO 00pa30BaHUs, KOTOPhIE 0OSCIICUNBAIOT OBIIAJCHHUE KITFOYCBBIMU KOMITETEHITHSIMH,
COCTABJISIOIIIMME OCHOBY JUIsl HEIIPEPBIBHOTO 00Pa30BaHKsI U CAMOPA3BHUTHS, & TAKIKE [[EIOCTHOCTh
OOIIEKYJIBTYPHOTO, THYHOCTHOTO U IMO3HABATEIBHOTO Pa3BUTHs 00yJaromuxcs. B paboueit mporpamme
YUYTEHBI HJIeU U TIoJokeHus: KoHuenuu pa3BuTust MareMaTudeckoro oopasosanus B Poccuiickoit
@denepanuu. B snoxy mudpoBoii Tpanchopmaryu Bcex cep Y4eI0BEUSCKO NeATeTbHOCTA HEBO3MOXKHO
cTaTth 00pa30BaHHBIM COBPEMEHHBIM UYEJIOBEKOM 0e3 0a30BOM MaTeMaTH4eCKOM MOATOTOBKH. YK€ B IIKOJIC
MaTCMaTuKa CIYKUT OIMMOPHBIM NPEAMETOM JIA U3YUCHUS CMCKHBIX OUCHUILINH, a IMOCJIC IIKOJIbI peaHLHOﬁ
HEOOXOJMMOCTBIO CTAHOBUTCS HETIPEPBHIBHOE 00pa30BaHUE, 4TO TPEOyeT MOTHOLICHHOHM 0a30BOi
00111600pa30BaTeIbHON TTOATOTOBKH, B TOM YHCJIC U MAaTEMAaTHYECKOW. ITO 00YCIOBICHO TEM, YTO B HAIIIU
JTHH pacTET YUCIIO MPOdEeCcCHil, CBIA3aHHBIX C HETIOCPEACTBEHHBIM IPUMEHEHNEM MaTeMaTHKH: U B cdepe
HYKOHOMUKH, U B OU3HECE, M B TEXHOJOTHUYECKUX 00IACTIX, U JJaske B TyMaHUTApHBIX chepax. Takum obpaszom,

KpyT HIKOJIbHUKOB, IJI KOTOPLIX MATCMATHUKA MOXET CTAThb 3HAYUMBIM IMPEAMCTOM, PACHIUPACTCA.

IIpakTryeckast Mojae3HOCTh MaTeMaTuKy 00yCIIOBIIEHA TEM, YTO €€ PEIMETOM SBIISIOTCS
(byHIaMeHTalIbHBIE CTPYKTYPBI HAIIIEr0 MUpPA: MPOCTPAHCTBEHHBIE (DOPMBI U KOTMYECTBEHHBIE OTHOIIEHUS OT
HPOCTEHIINX, YCBAMBAEMBIX B HEIIOCPEICTBEHHOM OIBITE, JI0 JOCTAaTOYHO CIOKHBIX, HEOOXOJUMBIX IS
Pa3BUTHS HAYYHBIX M MPUKIIAIHBIX Hei. be3 KOHKpeTHBIX MaTeMaTHYeCKUX 3HAHUH 3aTPyIHEHO TOHUMaHHE
IPUHIMIIOB YCTPONCTBA U UCIIOJIb30BAHUS COBPEMEHHON TEXHUKH, BOCIIPUATHE U MHTEPIIPETALIUS
pa3HOOOpa3HO# COIMATBFHON, SKOHOMUYECKOH, MOTUTUIECKON nH(popMannu, MaaodhPeKTHBHA
MOBCEHEBHAS IIPAKTUUECKas AEATENbHOCTh. Kax/1oMy uesioBeKy B CBOEH JKU3HU IPUXOAUTCS BBINOIHAT
PacyEThl U COCTABIATH ATOPUTMBI, HAXOAUThH M IPUMEHATH (POPMYITBI, BIaIETh MPAKTHYECKUMU MTPHEMaMHU
reoOMeTPUUYECKUX U3MEPEHUI U NOCTPOEHUH, YNTaTh HH(OPMALIHIO, IPEACTABIECHHYIO B BUE TAaOMIL,
IarpaMM M rpauKoB, )KUTh B YCIOBUSIX HEONPEACTEHHOCTH U IOHUMATh BEPOSTHOCTHBIN XapaKkTep
CIly4aifHbIX COOBITHH.

OnHOBpPEMEHHO ¢ pacuIMpeHreM chep NpUMEHEHUs MaTeMaTuKy B COBPEMEHHOM 00I1ecTBe BcE Oonee
BaYKHBIM CTAHOBMTCSI MAaTEMaTUYECKNUN CTHIIb MBIILIJIEHUS], TPOSIBIISIOLINIICS B ONIPEAEIEHHBIX YMCTBEHHBIX
HaBbIKaX. B mpouecce n3ydeHns MaTeMaTUKU B apceHall IPUEMOB M METOJIOB MBILIUICHUS YEJIOBEKA
€CTECTBEHHBIM 00Pa30M BKJIFOYAIOTCS MHIYKIMS U ASAYKLUs, 00001IEHNE U KOHKPETU3aLHsl, aHAJIU3 U
CHHTE3, KJacCu(UKaIUsA U cCUcTeMaTu3anus, abcTparupoBanue u aHajnorus. OObeKThl MAaTEMaTHUECKUX
YMO3aKJIFOUEHUH, IpaBUIa UX KOHCTPYUPOBaHHs PACKPBIBAIOT MEXAHNU3M JIOTHYECKUX ITOCTPOEHUH,
CHOCOOCTBYIOT BBIpa0OTKE YMEHHS (hOpMYIHPOBaTh, 0OOCHOBBIBATH U I0KA3bIBATh CY>KICHHUS, TEM CaMbIM
Pa3BUBAIOT JOIMYECKOE MBIIIICHHE. Benyas poiabs NpuHAUIEKUT MaTeMaTuke U B (GOPMUPOBAHUU
AJITOPUTMHYECKON KOMIIOHEHTBI MBIIIJIEHHSI U BOCIIMTAHUU YMEHUH IEHCTBOBATH 110 3a/laHHBIM aJITOPUTMaM,
COBEpILIEHCTBOBATh U3BECTHBIC M KOHCTPYHPOBATh HOBBIE. B mpouecce perieHus 3a1a4 — OCHOBON y4eOHOM
JESATEIIbHOCTU Ha YPOKaxX MaTeMaTUKU — Pa3BUBAIOTCS TAK)KE TBOPUECKAs U IIPUKJIAIHAs CTOPOHBI
MBIILICHHUS.

OO6yueHne mareMaTHKe Ta€T BO3MOXHOCTh Pa3BUBaTh Y 00yYarOIIMXCsl TOUYHYIO, PAllHOHATIBHYIO U

nH(GOPMaTUBHYIO peub, YMEHUE OTOMpaTh HauboJee MOAXOASIINE I3bIKOBbIE, CHMBOJIIMYECKHE, TpadudecKre
CpEeICTBA /7Sl BBIPAXKEHUS CYKICHUM U HAIJISIIHOTO UX MPEACTABICHUS.

H606XOI[I/IMBIM KOMIIOHCHTOM O6H.IGI>1 KYJIBbTYPBI B COBPEMCHHOM TOJIKOBAHHWU SIBJIACTCS 06mee 3HAaKOMCTBO
C ME€TOJaMH ITO3HaHHUA HGfICTBHTCJ’IBHOCTH, MMpEACTABICHUE O MPEAMETE U MECTOAaX MAaTEMATHUKH, UX OTIINYHI



OT METOAOB APYIruX €CTCCTBCHHBIX U TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTAX MMPUMCHCHUA MaTCMAaTUKU JIA
pelIeHHs HAyYHBIX W MPHUKIIAJAHBIX 331a4. TakuM 00pa3om, MareMarnieckoe 00pa3oBaHuEe BHOCUT CBOM
BKJIa/1 B (JOPMHUPOBAHUE OOIIECH KyIbTyphI YETIOBEKA.

N3ydeHne MmaTeMaTHKH Tak¥Ke CIIOCOOCTBYET AICTETUYECKOMY BOCIIMTAHUIO YEJIOBEKa, TOHUMAHUIO
KpacoThl U U3SIIECTBA MAaTEMaTHUYECKUX PACCYKJIEHUH, BOCTIPUATHIO TEOMETPUUECKUX (POPM, YCBOCHHUIO
UJeu CUMMETPHH.

HEJN U3YYEHUA YYEBHOI'O KYPCA
[TpropuTeTHBIMHU LIENIIMU O0yUEHUsI MaTeMaTHKE B 6 Kilacce sIBIISIIOTCSA:

— TponorKeHne GOpMHUPOBAHHS OCHOBHBIX MaTeMaTHUECKUX TOHITUH (YHCII0, BEIMYMHA,
reomMerpuyieckas Gurypa), 00ecreunBaronX MPeeMCTBEHHOCTh U IEPCIIEKTUBHOCT MaTeMaTHYECKOTO
o0pa3zoBaHHs 00yYarOIIUXCS;

— Ppa3BUTHE UHTEIUICKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH 00yUaromuxcs, MO3HaBaTeIIbHON
AKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUMN, HHTEPECa K U3YUEHUIO MATEMaTUKH;

— noJBeieHue 00yJaroUIMXcs Ha TOCTYITHOM JUIS HUX YPOBHE K OCO3HAHHUIO B3aUMOCBS3H MaTEMaTUKH
Y OKPY’KaIOIIETO MUPA;

— (dopmupoBanue (GyHKIIMOHATIHLHOW MaTeMaTH4YeCKON rpaMOTHOCTH: YMEHHSI paclio3HaBaTh
MareMaTH4eckue OObEKThI B peabHbIX )KU3HEHHBIX CUTYAIUsIX, IPUMEHSITh OCBOCHHBIC YMEHUS AJIs
pelIeHUs TPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4, UHTEPIIPETUPOBATH MOTYyUYEHHBIC PE3YIBTAThl U
OIICHUBATh UX Ha COOTBETCTBUE MIPAKTUUECKOMN CUTyalUH.

OcHogHble TuHUU CO0epHCanUusl Kypca Mamemamuku 6 6 Kiacce

apudmeTHUecKas U TeOMETPUICCKasi, KOTOPBIE Pa3BUBAIOTCS MapaUICILHO, KaXK1asi B COOTBETCTBUU C
COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCHUMO OJTHA OT IPYTOM, a B TECHOM KOHTAKTE M B3aUMOJCHCTBHUMU.
Taxke B Kypce MPOUCXOIUT 3HAKOMCTBO € AJIEMEHTaMU aJIreOpbl U ONMUCATEIbHON CTAaTUCTHKHY.

N3yuenne apudmeTnueckoro Marepuaia HAUMHAETCS CO CUCTEMATU3ALMY U Pa3BUTHSI 3HAHUM O
HaTyPAJIbHBIX YHCIIaX, IOJYYEHHBIX B HAYAJIBHOM 1Koj€e. [Ipu 3TOM cOBEpIIEHCTBOBAHNE BBIYNCIUTEILHON
TEXHUKHU U (POpMUpPOBaHNE HOBBIX TEOPETUUECKHUX 3HAHUN COUETACTCS C Pa3BUTUEM BBIYUCIUTEIBHOM
KYJBTYPBI, B YaCTHOCTH C 00yUYE€HHEM MPOCTEHITNM MTpUEéMaM NMPUKUAKH U OLEHKH pE3yIbTaToB
BBIUKCICHUN. V3ydeHne HaTypalbHBIX YHCEI IPONOJDKACTCS B 6 KIacce 3HAKOMCTBOM C HAYAJIBHBIMU
MOHATUSAMHU TEOPUH IEITUMOCTH.

Jlpyroii KpymHBIi OJIOK B cofiepKaHuu apupMETHIECKO TUHHUHU - 3TO ApodH. K 6 Kiaccy oTHECEH BTOPOit
ATamn B U3YYCHHUH JPOOCH, TJIe TPOUCXOIUT COBEPIICHCTBOBAHNE HABBIKOB CPAaBHEHUS U TIPEOOPa30BaHUS
IpoOeii, 0CBOEHUE HOBBIX BBIYMCIUTEIBHBIX aJITOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYHCIICHHH, B TOM YHUCIIE
3HAUEHHH BBIpAXKEHUH, COepKAIIX U OOBIKHOBEHHBIE, U JICCSITUYHBIE IPOOH, YCTAHOBJICHUE CBSI3EH MEXK Iy
HHMH, PACCMOTpPEHHE PUEMOB PELICHNUS 3a4a4 Ha 1po0u. B Havase 6 kiacca MpOMCXOAUT 3HAKOMCTBO C
HIOHSTHEM IIPOIICHTA.

Oco0eHHOCThIO U3YUYECHHSI MTOJIOKUTEIBHBIX U OTPULIATENBHBIX YUCE SIBISIETCS TO, YTO OHU TAKXKE MOTYT
paccMaTpHuBaThCs B HECKOJIBKO ATanoB. B 6 kinacce B Hauamne uzydeHus Tembl «llomoxxurensHbie u
OTpHUIIaTEIbHBIC YKCTIay BhIEseTcs nmoarema «Llenpie unucnay, B paMmkax KOTOpOH 3HAKOMCTBO C
OTPULIATEIBbHBIMHU YUCIAMU U JECHCTBUAMH C MOJOKUTEIbHBIMA U OTPULIATEIILHBIMU YHCIIAMU IPOUCXOUT Ha
OCHOBE COJEP>KATEITBHOTO MOAX0a. DTO MO3BOJISAET HA JOCTYITHOM YPOBHE O3HAKOMUTH YUaITUXCSA
MPAKTHYECKH CO BCEMH OCHOBHBIMU MOHSATUSIMH TEMBI, B TOM YHCJIE U C IPAaBUJIAMH 3HAKOB IIPU BHIIOJHEHUH
apu(pMETUIECKUX JIEHCTBHM.

[Tpu 0OydeHnn peeHn o TEKCTOBBIX 3a/1ad B 6 KJIacce UCTIOIB3YIOTCS apuMETHIECKUE MPUEMBI PEIICHUS.
TekcToBbIe 3a/1auu, periaeMble Ipy 0TPAOOTKE BBIYUCIUTEIBHBIX HABBIKOB B O KJlacce, pacCMaTpUBAIOTCS



3aJ1auu CJICAYIOIINX BHUJIOB: 33]]a4d Ha JIBHKCHHE, HA YaCTH, HA MTOKYIIKHU, Ha PabOTy W MPOU3BOIUTEIHLHOCTD,
Ha MPOIIEHTHI, Ha OTHOIIEHUA U ponopiuu. Kpome Toro, oOyuaromyecs: 3HakoMATCs ¢ IpUEMaMHU pPeIeHUs
3a/1a4 mepebopoM BO3MOKHBIX BAPUAHTOB, ydaTcs padboTaTh ¢ HHGOPMAIMEH, TPeACTaBICHHON B Jopme
TaOJHII WITH JHArPaMM.

B IIpumepHoii paboueii mporpaMme mperycMoTpeHo GOpMUPOBAHUE MPONEIEBTUUECKUX aIre0panyecKux
IIPEICTaBICHUN. byKkBa Kak CHMBOJI HEKOTOPOTO YHCJIa B 3aBUCHMOCTH OT MATEMaTHYECKOIO KOHTEKCTa
BBOJIUTCSI TOCTENIEHHO. ByKkBeHHasi CHMBOJIMKA IIUPOKO MCIIOIB3YETCs MPEKIE BCETO JUIsl 3alUCH OOLIIX
YTBEPKACHUN U IPEIOKEHUH, (OPMYII, B YACTHOCTH ISl BBIYUCIIEHUS TEOMETPUYECKUX BEJINYMH, B
Ka4eCTBE «3aMECTUTEISD) YHUCTIA.

B kypce «Maremarukm» 6 kitacca npeAcTaBieHa HalIsIIHAsl TEOMETPHsI, HAIIPABJICHHAs HA Pa3BUTHE
00pa3HOT0 MBIIUIEHUS, IPOCTPAHCTBEHHOTO BOOOPAXEHNUS, U300pa3UTENIbHBIX YMEHUN. DTO Ba)KHBIHN 3Tall B
M3Y4YEHUU T€OMETPUH, KOTOPBIM OCYIIECTBISAETCSA HAa HAIVIAHO-IPAKTUYECKOM YPOBHE, ONIMPAETCS HA
HarIsIHO-00pa3HOe MBIIIUIEHUE 00yJaromuxcs. bompias poias OTBOANUTCS MPaKTHYECKON IATEIbHOCTH,
OTIBITY, SKCIIEPUMEHTY, MOzieTupoBaHuio. OOyuarouecs 3HaKOMITCS ¢ TeOMETPUYECKUMU (UTypamMmH Ha
IUIOCKOCTH M B IPOCTPAHCTBE, C UX MPOCTEHIINMHU KOHPHUTYpaAIUIMH, YIaTCsl M300paXkaTh UX Ha
HEJIMHOBAaHHOM U KJIeTuaToi Oymare, paccMaTpHUBAIOT UX MpOCTeiiiue cBoiicTBa. B mpouecce nzyuenus
HaIISHON TeOMEeTpUH 3HAHUS, TTOTyYeHHbIE 00yJarOIIUMUCS B HAUAIBHOM LIKOJIE, CHCTEMAaTH3UPYIOTCS U

pacIIUpsIIOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yyeOHOMY IUTaHy B 6 KJlacce M3y4yaeTcsl MHTErPUPOBAHHBIN npeaMeT «MaremaTukay», KOTOpbIi
BKJIIOYAET apu(PMeTHUEeCKU MaTepruas U HalIAHY0 T€OMETPUIO, a TAKXKe MTPOINEIeBTUUECKUE CBEICHUS U3
anreOpbl. YueOHbIH MJIaH Ha U3y4YeHUEe MaTeMaTHKH B 6 KJ1acce OTBOAUT HE MeHee 5 yueOHbIX 4acoB B
Hezeno, Bcero 170 yueOHBIX YacoB.



COIEPXXAHUE PABOYEM ITPOT PAMMBbBI

HarypajabHble ynciaa

Apudmernueckne AeHCTBUS ¢ MHOTO3HAYHBIMHU HATYPaJbHBIMHU YHCIaMH. YNCIIOBBIE BBIPAKEHHS, TIOPSIIOK
NeNCTBUI, UCIIONIb30BaHUE CKOOOK. Vcronp30BaHNe MPU BBIYUCICHUAX EPEMECTUTENBHOTO U
COUETATEIbHOIO CBOMCTB CIIOKEHUSI U YMHOKEHUS, PaCIPeIeIUTENHLHOTO CBOMCTBA YMHOKEHHUS.

OxpyrieHue HaTypaJbHBIX Yucen. JlemuTenn u KpaTHbIe Ynciia; HauOOoIbIIUI OO JeTuTeNns 1
HauMeHblee oluiee kpatHoe. JlenMMOCTh CyMMBI U Ipou3BeeHUs. [lenenne ¢ ocTaTkoM.

JApodu

OO6bIkHOBEHHAas 1po0b, OCHOBHOE CBOMCTBO JIpo0H, COKpalieHue apoodei. CpaBHEHHUE U yHOPSA0YUBAaHNE
npoOeii. Perrenue 3a1a4 Ha HaXOXKAGHUE YaCTH OT 1I€JI0T0 U LIEJIOTO 10 ero yacTu. JIpoOHOe YKcio Kak
pesynbrat nenenwus. [IpencraBieHue qecaTHIHON ApoOU B BUE OOBIKHOBEHHOM IPOOU M BOBMOKHOCTh
MIPEICTABICHNS] OOBIKHOBEHHOM APOOH B BUE ACCATUUHON. [lecaTuuHbie IpoOHu U MeTpuUYecKas CUCTeMa
Mep. AprupmMeTndecKre ISHCTBUS U YUCIIOBBIE BRIPAXKCHUS ¢ OOBIKHOBEHHBIMHU H JICCATUIHBIMU JPOOSIMU.

OtHomenue. /lenenue B qaHHOM oTHOIIeHHH. Macita0, nponopuus. [I[puMeHeHrne nmponopiuii mpu
peuienuu 3ana4. [lonsitue nporenta. BerauciaeHue npoueHTa oT BEIUUYMHBI U BEJIHUUHBI 110 €€ IPOLICHTY.
BripakeHue MPOLEHTOB AeCITUYHBIMU Apo0sMu. Perienre 3agay Ha MpoueHThl. BoipaskeHue OTHOIECHUS
BEJIMYUH B IPOLICHTAX.

ITonoxuTebHbIE U oTpuIaTe/JIbHbIC YUCJIa

ITomokuTenbHbIE U OTpULATENbHbIE YuCia. Llenbie uncna. Monyins yncia, reomeTpudeckas
MHTEpIIpeTanys Moayis uncia. M3o0pakeHue yncen Ha KOOpAUHATHOM NpsMoil. UncoBble IPOMEXKYTKH.
CpaBHeHue yncen. ApupmMeTHuecKkre JeHCTBUS C MOJOKUTEIbHBIMU U OTPHULIATEIbHBIMU
yuciaMu. [IpsmoyronbHas cuctema KOopAMHAT Ha MockocTu. KoopanHaThl TOUKM Ha MIIOCKOCTH, abcuucca u
opauHara. [loctpoenue Todek u GUTryp Ha KOOPIUHATHON TUIOCKOCTH.

BykBeHHbIe BbIpamKeHUst

[Ipumenenne OyKB ISl 3aITUCH MAaTEeMAaTUUECKUX BBIPAXKEHUHN U TipeyioxkeHui. CBOMCTBa apu(hMETHUECKUX
neiicTBuil. BykBeHHbIE BhIpa)K€HHUS U YHUCIIOBbBIE MOACTAHOBKU. byKBEeHHbIE paBEHCTBA, HAXOXKCHHE
HEU3BECTHOTO KoMroHeHTa. DopMynsl; GopMyIbl IepUMeTpa U IIIOMIAIN MPSIMOYTOIbHUKA, KBapaTa,
00béMa mapaieNenuneaa u Kyoa.

PellleHne TeKCTOBBIX 3a1a4

Pemienune TekcTOBBIX 3a/1a4 apupMeTHUECKUM criocoOoM. Pemenune orndeckux 3aaad. Pemenue 3anaq
nepebopoM BceX BO3MOXKHBIX BapUaHTOB. Pemienne 3a1a4, copepkamx 3aBUCUMOCTH, CBSI3BIBAIOLITIX
BEJIMYMHBI: CKOPOCTb, BPEMSI, PACCTOSIHUE; 1IEHA, KOJINYECTBO, CTOMMOCTh; IPOU3BOAUTEIBHOCTD, BPEMS,
00bEM paboThl. ENMHNIEI H3MEpEHUs: MacChl, CTOMMOCTH; PAaCCTOSIHUSI, BpEMEHH, CKOPOCTH. CBSA3b MEXAY
eIMHUIIAMU U3MEPEHMsI KaX /101 BenuuHbl. PernieHne 3a/1a4, CBSI3aHHbBIX C OTHOILIEHUEM,
IIPONOPLUOHAIBHOCTBIO BEIMYMH, IPOLIEHTAMHU; PEILIEHNE OCHOBHBIX 3aJa4 Ha IpoOH U MpoLeHThl. OueHka 1
IPUKHUIKA, OKpyIiIeHHe pe3ynbTrara. CocTaBieHne OyKBEHHBIX BBIPAKEHUH IO YCIOBUIO
3ajnaun. [IpeacraBnenue n1aHHBIX ¢ TOMOIIBIO Tabnul U fuarpaMM. Ctoin0uarele quarpaMmbl: YTEHUE U
nocTtpoeHue. YTeHne KpyroBbIX TUarpaMm.

Harnsanas reomerpust

Harmsagasle npencraBieHus o purypax Ha JI0CKOCTU: TOUKA, psiMasi, OTPE30K, Ty, yroi, JOMaHasl,
MHOTOYTOJIbHUK, YETHIPEXYTOIBHUK, TPEYTOJIbHUK, OKPYKHOCTh, KpyT. B3anMHoOe pacronokeHue 1ByxX



IPSIMBIX Ha MJIOCKOCTH, NapajieNbHbIE MPsSMbIe, IEPIEeHIUKYIApHbIE TpsMble. MI3Mepenue paccTosHUI:
MEX/1y JByMs TOUKaMH, OT TOUKH JI0 MPSMOIL; IJIMHA MaplIpyTa Ha KBaJpaTHO! ceTke. M3mepenue u
MOCTPOEHHUE YITIOB C IOMOIIBIO TPAHCHIOPTHPA. BUABI TPEyroJbHUKOB: OCTPOYTOIbHBIHN, MPSIMOYTOIBHBIH,
TYTOYTOJIbHBIN; paBHOOEIPEHHBIH, paBHOCTOPOHHUI. UeThIPEXYTONbHUK, TPUMEPHI YETHIPEXYTOTHHUKOB.

[TpssMOyTONBHHK, KBapaT: UCIOIH30BAaHUE CBOMCTB CTOPOH, YIIIOB, AraroHaiei. M300paxenue
reoMeTpuyecKux (hUryp Ha HEJIMHOBAaHHOM Oymare ¢ UCIOJIb30BaHUEM LIUPKYJISL, TUHEHKH, YTOJIbHHKA,
TpaHcnoptupa. [loctpoenus Ha kietuaToit Oymare. [lepumerp MHOroyroiapHuKa. [loHsATHE MUTOIIAIN
burypsl; eauHUIBI n3MepeHust iomany. [TpubnmwkénHoe namepenue mwiomaan Guryp, B TOM 4yucie Ha
KBaJpaTHOI ceTke. [IpuOmmkEHHOE N3MEPEHNE [UTHHBI OKPY>KHOCTH, TUIomany kpyra. CAMMETpHS:
LIEHTpaJIbHAasl, OCeBasi U 3epKasibHas cuMMeTpuu. [locTpoenne cummerpuuHbix puryp. Harmsansle
NPEACTaBICHUS O IPOCTPAHCTBEHHBIX (PUTypax: mapajuiesenune, Kyo, mpu3Ma, mupaMuaa, KOHYC, IIHITHHID,
map u cdepa. M3o0paxenue npoctpancTBeHHBIX (uryp. [Ipumepsl pa3BEPTOK MHOTOIPaHHUKOB, LIMJIMHAPA U
koHyca. Co3anue Mojelel MpoCTpaHCTBEHHBIX (Uryp (M3 OyMaru, NpoBOJIOKH, IIACTUIINHA U

ap.). [lousarue 06péma; enuHuIbl H13MepeHust 00bEMa. OObEM PSIMOYTOIBHOTO MapajuIeenunena, Kyoa.



INJTIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3VJIBTATbBI

OcBoenue yueOHOrO mpenmera «MaTemaTtuka» T0JKHO o0ecreunBarh JOCTHKEHHE Ha YPOBHE OCHOBHOTO
o0u1ero o6pa3oBaHus CIEAYIOMUX JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHbIX
pe3yIbTaToOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIC Pe3yabTaThl OCBOEHUS MTPOTpaMMBbI YueOHOTO npeaMeTa «MareMaTrnka» XapaKTepu3yroTcs:

IIarpuoTHyecKoe BOCIIUTAHKE:

MPOSIBJIECHUEM MHTEpECa K MPOUUIOMY U HACTOALLEMY POCCHICKON MAaTEMATUKH, IEHHOCTHBIM OTHOLLICHHEM
K JIOCTHIKEHUSAM POCCUHCKUX MaTEMaTUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI, K HCIIOJIb30BAHHUIO ATHUX
JTOCTIDKEHUH B IPYTHX HayKaxX U MPHUKIATHBIX chepax.

I'pa:kaanckoe u JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHHUIO O0S3aHHOCTEH IPpaKIaHIHA U PEATU3AIAN €T0 MPaB, IPECTABICHUEM O
MaTeMaTH4eCKMX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBICHHMN, IPOLIEAYP IPAXKIAHCKOTO
obmrecTBa (BBIOOPHI, OMPOCHI U TIP.); TOTOBHOCTHIO K O0CYKICHUIO STHYECKUX MPOOIIEM, CBSI3aHHBIX C
MIPAKTHYECKUM IMPUMEHEHUEM JIOCTHIKEHUH HAYKH, 0CO3HAHUEM BOXKHOCTH MOPAIBHO-3THYCCKUX MPUHITUTIOB
B JICATEIIBHOCTH YUEHOTO.

TpynoBoe BocniuTanue:

YCTaHOBKOIl Ha aKTMBHOE Y4YaCTHE B PEIICHUH MPAKTUYECKHX 3a/1a4 MaTeMaTH4eCcKOi HalpaBIeHHOCTH,
OCO3HaHMEM Ba)KHOCTH MaTeMaTHYECKOTO 00pa30BaHuUs HAa MPOTSHKCHUN BCEH KU3HH IS yCIICIIHOM
npo¢eCCUOHAIBHON AEATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHI; OCO3HAaHHBIM BBIOOPOM U
HOCTPOECHUEM UHIAUBHIYyaJIbHON TPACKTOPUHU 00pa30BaHUS U )KU3HEHHBIX [UIAHOB C YYETOM JIMUHBIX
MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.

JcTeTHYECKOE BOCIIUTAHUE:
CHOCO6HOCTLIO K 3MOI_II/IOHaHLHOMy nu BCTGTI/I‘-IGCKOMY BOCHpI/ISITI/IIO MATCMATHYCCKHUX O6T>€KTOB, 3ajaa4,
pelIeHnH, pacCyXACHUI; YMEHHIO BUIETh MATEMaTHIYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

HeHHOCTI/I HAYYHOI'O MO3HAHUA:

OpHGHTaHHCﬁ B JCATCIIBHOCTU HA COBPEMCHHYIO CUCTEMY HAYYHBIX HpeHCTaBHeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMECPHOCTAX pa3BUTHA YCIIOBCKA, IIPUPOABLI U 06H.[CCTBa, NOHUMaHUEM MaTeMaTU4eCKOMH HAyKH KakK
Cq)epBI YeI0BEUECKOM JACATCIIBHOCTH, 3TAIIOB e€ Pa3BUTHA U BHAYUMOCTH JJId Pa3BUTUSA HUBUJIN3AlIUH,
OBJIAJJICHUEM A3BIKOM MAaTCMAaTUKHU 1 MaTeMaTH4eCKOi KYJIBTypOI;'I KaK CpCACTBOM IIO3HAHUS MHPA,
OBJIaICHHUEM HpOCTeI\/'II_HI/IMI/I HaBbIKaMH HCCHGI[OB&TGHLCKOﬁ ACATCIIBHOCTM.

duzuyeckoe BociUTaHue, GopMUpOBaHUe KYJIbTYPbI 310POBbSI H SIMOLMOHAJIBLHOIO 0J1aronoyJus:

TOTOBHOCTBIO IIPUMEHATh MATEMATUYECKHUE 3HAHUS B MHTEPECAX CBOETO 310POBbs, BEACHUS 310POBOIO
o0pa3a ®u3HH (340pOBOE MUTaHKE, COATAHCUPOBAHHBIM PEKUM 3aHATUN U OTIbIXA, perysspHas pu3ndecKas
aKTHBHOCTH); C(HOPMUPOBAHHOCTHIO HAaBBIKA PE(IICKCHH, IPU3HAHIEM CBOETO TpaBa Ha OMIMOKY M TAKOTO XKe
IpaBa APyroro 4ejoBeKa.

IKo0J0ruuecKoe BOCMUTaHHe:

OpHGHTaHHeﬁ Ha IPUMCHCHHUE MaTEMAaTHUYCCKUX 3HAHUHI AJId pCUICHUA 3a1a4 B obmactu COXPaHHOCTH
Oprxcanmeﬁ Cpeabl, INTAHUPOBAHUSA ITOCTYIIKOB U OLICHKHU UX BO3MOKHBIX HOCJ'IGI[CTBI/Iﬁ JIA OKPY)KaIOH_Ieﬁ
Cpeabl; OCO3HAHUCM 100aJIbHOTO XapaKTepa 9KOJIOTHICCKUX HpO6J'ICM u HYTeﬁ HX PCLICHUH.

JIMYHOCTHBIE pe3yJibTarhl, o0ecreuynBaOUIHe aganranumuio oﬁyqammerocn K HIBMCHAKIHNMCH

YCJIOBUSIM COLMAJIbHON U NPUPOIHOH Cpebl:

— TI'OTOBHOCTBIO K ,Z[GflCTBHSIM B YCJIOBUAX HCOHpCI[CJIéHHOCTI/I, MOBBIIICHHUIO YPOBHA CcBOCH
KOMIICTCHTHOCTHU Y€PEC3 MPAKTUICCKYIO ACATCIIbBHOCTD, B TOM YHCJIC YMCHUC YUUTLCA Y APYTUX HIOﬂCﬁ,



HpI/IO6peTaTI) B COBMCCTHOM ACATCIIBHOCTH HOBBIC 3HAHUS, HABBIKKM U KOMIICTCHIIMU U3 OIIbITAa APYTUX;

— HEO0OXOJMMOCTHIO B (JOPMUPOBAHUM HOBBIX 3HAHUM, B TOM yHciie POPMYIHPOBATH UJCH, TOHATHS,
TUIIOTE3bl 00 00BEKTaxX U ABJICHUSAX, B TOM YHUCIIC paHEe HEU3BECTHBIX, OCO3HABATh AC(PULIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

— CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUI0, BOCIIPUHUMATL CTPECCOBYIO CUTYALMIO KaK
BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATh MPUHUMAEMBbIEC PEIICHHS U ICHCTBHSI, (HOPMYIINPOBATH
Y OLIEHUBATh PUCKHU U MOCIENCTBUS, (POPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIBTATbI

MetanpeaMeTHbIE pe3yabTaThl OCBOCHUS MPOrpaMMbl y4€OHOTO IpeaMeTa

((MaTeMaTI/IKa»XapaKTepI/I?;y}OTCSI OBJIAACHUECM YHUBEPCATIbHbIMU RO3HABAME/IbHbBIMU oelicmeusim u,

VHUBEPCATbHBIMU KOMMYHUKAMUGHBIMU OCUCMBUAMU U YHUBEPCATLHBIMU PEYIAMUBHBIMU

oelcmeusimu.

1) Ynusepcanvuvie nosnasamenwvnule oeticmaus obecneuusaiom gopmuposanue 6a306bix KOCHUMUBHBIX

npoyeccog 00yyanuuxcs (0c8oeHue Memooo8 NOHAHUSL OKPYHCAIOWe20 MUpd, NpUMeHeHUe 102U4eCcKUX,
ucce008amenbeKux onepayuil, ymeHut pabomamso ¢ uHpopmayueti).

Ba3oBbIe JJjornueckue AeiicTBUA:

— BBISBJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKN MAaTEMAaTHUECKUX OOBEKTOB, TOHITHH,
OTHOUICHUH MEXIY MOHATHIMHU; (POPMYIIUPOBATH ONPEIEIICHUS MOHITHI; YCTaHABIUBATh
CYLIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIUN, OCHOBaHUS JIIsl 000OIIEHNS U CPABHEHUSI, KpUTEPUU
IIPOBOMMOTO AHAIIN3A;

— BOCIIPHHUMATh, (JOPMYIUPOBATH U TPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIbHBIEC U
OTpHLIATENbHbIE, €AMHUYHbIE, YACTHBIC M OOLIHE; YCIOBHBIE,

— BBIABJISTH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U POTHBOPEYHs B (haKkTaX, JaHHBIX,
HaAOMIONICHUSAX U YTBEPXKICHHUSAX; MIPeIaraTh KPUTEPUH /IS BHISIBIICHUS] 3aKOHOMEPHOCTEN U
IIPOTUBOPEUMNIA;

— JleNiaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUEHHH, yMO3aKIIOUEHHH 110 aHAJIOTHH;

— pa3buparh 0Ka3aTeNbCTBA MATEMaTHUECKUX YTBEPKACHUN (TIPSMBIE U OT IPOTUBHOTO), IPOBOIUTH
CaMOCTOSITEJIbHO HECIIOKHBIE JOKa3aTeIbCTBA MaTeMaTHYeCKUX (PaKTOB, BHICTPAUBATH apTyMEHTALUIO,
MPUBOJIUTH IPUMEPHI M KOHTPIPUMEPHL; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

— BBIOMpATh CHIOCO0 pemeHns yueOHOH 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BbIOMpPATh HanboIIee MOAXOIAIINN C YIETOM CAMOCTOSTENIHHO BBIICIICHHBIX KPUTEPHEB).

Ba3oBble nccieaoBaTejbCcKHue TeHCTBUA:

— HCIIONB30BATh BOIIPOCH KaK MCCIIE0BATENbCKUIA HHCTPYMEHT MO3HAHUS; (POPMYIUPOBATH BOIIPOCHL,
¢bukcupyrolme NpoTUBOpeUre, MpodiieMy, CAMOCTOSTENIFHO YCTaHABIMBATh UCKOMOE M JaHHOE,
(bopMHpOBaTh TUNOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

— TIPOBOJIUTH IO CAMOCTOSTEIIBHO COCTABICHHOMY TUIAHY HECIIOXKHBIA YKCIICPUMEHT, HEOOJIbIIOE
WCCIIe/IOBAaHHE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIECKOTO 00BEKTa, 3aBHCUMOCTEH 0OBEKTOB
MEXy CO00ii;

— CaMOCTOATCIIbHO Q)OpMYHI/IpOBaTL 0606H_[CHI/I$I 1 BbIBOJBI 11O pE3yJibTaTaM HpOBeI[éHHOl"O
Ha6J'IIOI[CHI/I$I, HCCIICO0BaHUs, OUCHUBATL JOCTOBCPHOCTDh MMOJYUYCHHBIX PE3YJILTATOB, BLIBOJOB U



00001IEHN;

— IIPOTrHO3HUPOBATH BO3BMOIKHOC PAa3BUTHUC ITPOLICCCA, a4 TAKKC BBIABUI'ATb ITPCATIOIOXKCHUA O €TI0
Pa3BUTHU B HOBLIX YCJIOBUSX.

Pabora ¢ nundopmanueii:

— BBIABJIATH HEJIOCTATOYHOCTh M U30BITOYHOCTh HH(POPMAIINH, TAHHBIX, HEOOXOIMMBIX ISl PEIICHUS
3a/1a4H;

— BBIOMpATh, AaHATU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH NHPOPMAITHIO PA3TAIHBIX
BUJIOB U (hOpM TIPE/ICTABICHHUS,

— BbIOUpaTh popMy npeacTaBieHuss HHGOPMAIUHN U WILTIOCTPUPOBATh pElIaeMble 3aa4l CXEeMaMU,
JrarpaMMaMi, MHOHM rpadukoil U X KOMOMHALIUSAMU;

— OIICHMBATh HAIEKHOCTHh HH(OPMALIUY TIO KPUTEPUSIM, TIPETIOKEHHBIM YUUTETIEM TN
c(hopMyIUpPOBaHHBIM CAMOCTOSITENIBHO.

2) VHhusepcanvhble KOMMYHUKAMUBHBLE Oelicmaus 0becneuusam cpopmupo8aHHOCmMb COYUANbHBIX
HABBLIKOG 00YUAIOUJUXCSL.

OO0menne:

— BOCIPpHUHUMATh U (I)OpMyJII/IpOBaTL CYKACHHUA B COOTBETCTBUU C YCIIOBHUAMU U LCIISIMU 06H_ICHI/I$I;
SICHO, TOYHO, T'PAMOTHO BbIPAKaTb CBOXO TOUKY 3PCHUA B YCTHBIX U IMCBMCHHBIX TCKCTAX, 1aBATh
IMOACHCHUA 110 XO0A4Y PCUICHUA 3ala4d, KOMMCHTHUPOBATH HOJ'Iy‘IeHHHﬁ pE3yibTar;

— B X071e 00CYKJICHHSI 3a]1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOIl TeMBbI, TPOOIIEMBI, peIIaeMoi
3a/1a4¥, BBICKA3bIBaTh WJICH, HAIIEJICHHBIE HA TIOUCK PEIICHHUS; COTTOCTABIIATh CBOU CYXKJICHUS C
CY)KIEHUSMH JIPYTUX YIYACTHUKOB JIMAJIOTa, OOHAPYKUBATh Pa3JINUMe U CXOJCTBO TO3UIUN; B
KOppeKkTHOU (hopMe hopMyIHpOBaTh Pa3HOIIIACHUS, CBOU BO3PAKEHUS;

— MPEICTAaBISITh PE3YIbTaThl PELLICHUS 3a7aul, SKCIIEPUMEHTA, UCCIIEIOBAaHNUS, IIPOEKTA;
CaMOCTOSITENIEHO BBEIOMPATh (POpPMAT BBICTYIUICHHS C YYETOM 3aJ1a4 MPE3EHTANN 1 0COOCHHOCTEH
ayJUTOPHH.

CoTrpyaHnuecTBo:

— IOHUMATh U UCII0JIB30BATh MPCUMYIICCTBA KOMaHI[HOﬁ u I/IHI[I/IBHI[Y&J'II:HOI?I pa6OTI)I IIpH pCUICHUA
y‘-Ie6HBIX MATEMaTUYCCKUX 3aJa4,

— TPUHHUMATH 11e]Ib COBMECTHOM JEATEeIbHOCTH, TUIAHUPOBATH OPTAaHU3AIIMI0 COBMECTHOM paboThI,
pacmnpenensats BUIbl paboT, TOroBapuBaThcs, 00CYKIaTh MPoLEece U pe3yabTar paboTel; 00001maTh
MHEHUS HECKOJIbKUX JIFOMICH;

— Y4acTBOBAaTh B IPYHIOBBIX opMax paboThl (00Cyk1eHHs, 0OMEH MHEHHUSIMH, MO3TOBBIE IITYPMBI U
p.);

— BBIIIOJIHATH CBOIO 4aCThb pa6OTI)I 1 KOOPpAWMHHUPOBATHE CBOU HGﬁCTBI/Iﬂ C ApYruMHU 4JICHAMU KOMAaHIBbI;

— OLEHHMBATh KAY€CTBO CBOETO BKJIaa B OOIIMKA MPOIYKT IO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJEHUCTBHUS.

3) Vuusepcanvuvie pezynamuensie oeticmsus obecneuugarom QopmuposaHue cmMvliCl08blX YCMAHOBOK U
HCUZHEHHBIX HABLIKOS TUYHOCTIU.

Camoopranmu3amnus:
CaMOCTOSITEJIBHO COCTABIISATH IIJIaH, AJITOPUTM PEIICHUS 3a1auu (MJIM €0 4acTh), BEBIOMpaTh Criocod



pelIeHus ¢ YYETOM UMEIOIIHNXCSI pECypCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEILICHHI ¢ Y4ETOM HOBOM MH(pOpMaIny.

CaMOKOHTPOJIb:

— BIIQJIETh CIIOCOOAMM CaMOTPOBEPKH, CAMOKOHTPOJIS Tpoliecca B pe3yJibTaTa peieHus
MaTeMaTHIEeCKOM 3a/1a4u;

— MIpeABUACTD TPYAHOCTH, KOTOPBIC MOT'YT BOBHUKHYTH IIPpHU PCIICHNUU 3aJa91, BHOCUTb KOPPCKTHBLI B
JACATCIIBHOCTh HAa OCHOBE HOBBIX 06CTO$IT€J'IBCTB, HaﬁHCHHBIX OH_II/I6OK, BBISAABJICHHBIX pr,HHOCTeI;'I;

— OIICHMBATh COOTBETCTBHE PE3yJIbTaTa ACATEIbHOCTH MTOCTABICHHOM 1IETTU U YCIOBUSAM, OOBSICHSTh
MIPUYMHBI JOCTHKEHUS WM HEOCTUKEHUS LIEH, HAXOIUTh OLUINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3VJIBTATbBI

Hpe,HMeTHBIe Ppe3yJIbTaTbl OCBOCHUS pa6oqel71 IporpaMmabl 110 MaTEMATHUKE ITPCACTABJIICHBI B
Kpr@((MaTCMaTI/IKa» 6 xnacc. Pa3putue Jormyeckux HpC,Z[CTaBJ'IeHI/Iﬁ N HABBIKOB JIOTHYCCKOI'O
MBIIIJICHUS OCYHICCTBIACTCA HAa IPOTAXKECHUN BCEX JIET O6yLIeHI/I$I B OCHOBHOM IIIKOJIE.

OcBoenue yueOHOro Kypca «MaremaTnka» B 6 KJIacC OCHOBHOM LIKOJIBI TOJDKHO 0OecreunuBarh
JOCTIDKEHUE CIEAYIONUX MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

Yuca 1 BIYMCIEHUSA
3HaTh ¥ IOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3TUYHBIMU BUAAMH YUCEN U CIOCOOAMH UX 3aIUCH,
MEPEXOAUTH (€CJIU ATO BO3MOXHO) OT OJHOU (hOPMBI 3alKMCH YHCIIa K JPYTOM.

CpaBHI/IBaTB " ynopsasao4ruBarh LCJIbIC YUCIIA, OOBIKHOBEHHEIE U ACCATUYHBIC ,Z[pO6I/I, CpaBHHBATh YUCJIa
OIHOI'O M pa3HbIX 3HAKOB.

BrImonHsATh, coueTast yCTHBIE U MUCbMEHHBIE TPUEMBI, apu(MeTHIeCKHe AeUCTBHS ¢ HAaTypaIbHBIMUA U
LEJIBIMUA YUCIaMHU, OOBIKHOBEHHBIMHU U JIECATHUYHBIMU IPOOSIMHU, TTOJIOKUTEIBHBIMU U OTPHLIATETbHBIMU
YHUCJIAMH.

BbI4KCIIATE 3HaYE€HUS YMCIOBBIX BBIPA)KCHUH, BBIITOJIHATD IPUKUAKY U OLIEHKY PE3yJIbTaTa BEIYUCICHUM;
BBITIOJTHATH MMPEOOPA30BAHNUS YUCIOBBIX BBIPAKCHUI HA OCHOBE CBOWCTB apU(PMETUIESCKUX JACHCTBHIA.

COOTHOCHTD TOYKY Ha KOOp,I[HH&THOfI pr[MOﬁ C COOTBCTCTBYIOLIHUM el YHCIIOM U I/1306pa)KaTI) qucia
TOYKaMH Ha KOOp)IHH&THOfI HpSIMOI\/’I, HaxXoJuTb MOAYJIb YHUCJIA.

COOTHOCHTD TOYKH B HpHMOYFOJIBHOfI CUCTEMEC KOOpAUHAT C KOOpANHATAMU 3TOM TOYKH.

OprFJ'IﬂTB OCJIbIC YKUCiia U ACCATUYHBIC ,Z[pO6I/I, HaXoOaUuTb HpI/I6JII/I)KeHI/I}I YHUCCII.

YucnoBbie 1 OyKBEHHbIE BbIPAKEHUS
Ilounmars u yrIOTp€6JISITB TEPMUHBI, CBA3aHHBIC C 3AlIMCHIO CTCIICHU YK CJIa, HAXOAUTH KBaApaT U Ky6
YHCIIa, BBIYUCISATh 3HAYCHHS YHCIIOBBIX BBIPAXKEHUH, COACPKALTUX CTETICHH.

ITonw3oBarncs IMpuU3HaKaM JCJIMMOCTH, PAaCKIaAbIBATh HATYPAJIbHBIC YK CJIa Ha IIPOCTBIC MHOXUTCIIN.
Ilonw3oBarbes MaCH_ITa6OM, COCTAaBJIATH NPONIOPHUHHU U OTHOILICHHA.

Wcnonb3oBaTh OyKBBI U1 0003HAUEHUS YHCEIT IIPU 3allUCH MaTeMaTHUYE€CKUX BBIPAKEHU, COCTaBISITh
OyKBEHHBIE BHIPAKEHUS U (POPMYJIbI, HAXOUTh 3HAUEHUSI OYKBEHHBIX BbIPAXKEHHM, OCYIIECTBIISS
He00XOJMMbI€ IOJICTAHOBKH U MTPE0OPa30BaHUS.

HaxomuTe HeM3BEeCTHBINA KOMIIOHEHT paBCHCTBA.

Pelnenne TeKCTOBBIX 32124

Pemare MHOTOIIIATOBBIE TEKCTOBBIE 330a49H ApUPMETHICCKUM CTIOCOOOM.



Pemarp 3amaun, cBsi3aHHBIE C OTHOILLIEHUEM, TPONIOPLMOHAIBHOCTHIO BEIUYMH, IPOLEHTAMH; pellaTh TPU
OCHOBHBIE 33/1a41 Ha JIPOOU U MPOLIEHTHI.

Pemare 3amaun, copeprkalye 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIMYUHBI: CKOPOCTh, BPEMS, pPaCCTOSHUE,
1[eHa, KOJINYECTBO, CTOUMOCTh; IPON3BOIUTENBHOCTD, BpeMsl, 00bEMa pabOThl, UCTIOIB3Ys apUPMETHUECKHE
NENCTBUS, OLEHKY, TPUKUAKY; TOIB30BaThCs AMHUIIAMH U3MEPEHHUS COOTBETCTBYIOIIMX BEIUYUH.
CoctaBiaTh OyKBEeHHbBIE BBIPAXKECHHUS IO YCIOBHUIO 3a/1auU.

N3Bnekats nHGOpMAIIHIO, MPEACTABICHHYIO B TaOIMIIAX, HA JIMHEHHOM, CTOIOUATON WU KPYTOBOM
Juarpammax, HHTepIpeTUpOBaTh IPEICTaBICHHbIE JaHHBIE; CIIOIB30BaTh JaHHbIEC IPU PEIICHUH 3a/1ay.
[IpencraBisaTs MHPOPMALIKIO C TOMOIIIbIO TAONHNIL, TUHEWHOMN U CTOI0YATON JUarpamm.

Harnsanas reoMmerpust

[IpuBoaUTH IPUMEPHI 0OBEKTOB OKPY’KAIOIIET0 MUPA, UMEIOIINUX (POPMY M3YUEHHBIX T€OMETPUUYECKUX
IUIOCKUX U TIPOCTPAHCTBEHHBIX (PUTYD, TPUMEPHI paBHBIX U CUMMETPHUYHBIX (DUTYD.

N3006paxars ¢ TOMOIIBIO LIUPKYJIS, TUHEHKH, TPaHCIIOPTHPA HA HEIMHOBAHHOM U KJIeT4aToil Oymare
U3yUYCHHBIE IJI0CKHE TeOMEeTpUYecKue (purypsl 1 KOHPUTYpaluu, CAMMETPUYHbIE (DUTYPBHIL.

ITonp30BaThCsl reOMETPUUECKUMU MOHATHSIMU: PABEHCTBO (QUTYpP, CAMMETPHS; UCTIOJIb30BaTh
TEPMUHOJIOTHIO, CBSI3AHHYIO C CHMMETPHUEN: OCb CUMMETPHUH, LIEHTP CUMMETPHH.

HaxonuTe BENMUYMHBI yIIIOB U3MEPEHHUEM C TIOMOILBIO TPAHCIIOPTHPA, CTPOUTD YIIIbI 3aJaHHOM BEJINYMHBI,
II0JIb30BAaThCs IIPU PELICHUH 3a]1a4 I'PaJyCHOM MEpOH yIIIOB; PACIIO3HABATh HA YEPTEXkKaX OCTPBIM, MPSIMOH,
Pa3BEPHYTHIN U TYHOU YIIIBIL.

Boeraucaars JJIUHY HOMaHOﬁ, NEpuUMETP MHOTOYTOJIbHHUKA, MMOJIB30BATLCA CAMHUIIAMUA U3MCPCHUA NJINHBI,
BBIPAXKATh OAHU €ANHUIBI U3MCPCHUS JJIIMHBI UCPE3 APYyTHUcC.

HaxonuTe, ucnonb3ys 4epTEKHbIE NHCTPYMEHTBI, PACCTOSHUSA: MEX/Y JIByMsI TOUKaMHU, OT TOUKH JI0
IIPSIMOM, AJIMHY ITyTH Ha KBaJPaTHOM CETKe.

Beraucnars miomaab GUryp, COCTaBICHHBIX U3 MPSIMOYTOJILHIKOB, HCIIOJIH30BaTh pa30HeHne Ha
MPSIMOYTOJBHUKY, Ha paBHbIE (GUTYPBI, JOCTPAUBAHKE IO MPSMOYTOJIbHUKA; TOJIH30BaTbC OCHOBHBIMU
€IMHULIAMU U3MEPEHNUS IUIOUIA/IN; BBIPAXKaTh OHU €IMHULIBI U3MEPEHUS TUIOIAIU Yepe3 APYyTHe.
Pacrio3znaBath Ha MOJEINSIX U U300paKEHUSAX MUPaAMUY, KOHYC, IIMJIMHAP, UCIIOIb30BaTh TEPMUHOJIOTHIO:
BepIlIMHA, pedpo, rpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxkars Ha KiIeTyaTol OyMare mpsMOYTOJIbHBIN HapaiIeIerIeI.

Beraucnsats 006EM MMPpAMOYTOJIBHOT'O IMapaJuICIICIIUuIICaa, Ky6a, IIOJIB30BaTbCsd OCHOBHBIMH CIMHHUIIAMHA
HU3MCPCHUA O6’BéMa; BBIPAXKATb OJHU CANHUIBI UBMCPCHUA 00BéMa qepes3 Apyruc.

Pemnrars HectOKHBIE 3aJla41 Ha HAXO0XKICHUC I'COMCTPUUCCKHUX BCIIMYUH B IIPAKTUICCKUX CUTYAlLHAX.



TEMATHYECKOE IIJTAHUPOBAHHUE

1 KOHTPOJIB;

Ne HauMeHoBaHHe Pa3/IeIoB U TeM KosnvecTBo yacos Jara Buapl gesiTeIbHOCTH Bunwl, DeKTPOHHbIE
n/n | mporpamMmsl H3yYeHUs dopmbl (uudpossbie)
BCEI0 | KOHTPOJIbHBbIE | MPAKTHYECKUE KOHTPOJIsA 06pa3OBaTem>m>Ie
paﬁoTu paﬁOTbl pecypcbl
Pa3znen 1. HarypanbHblie uncia. J{eiicTBUS ¢ HATYPAJIbLHBIMH YU CJIAMU
1.1. | Apudmernueckue AeHCTBUS C 5 HccnenoBarh YHCIOBBIE 3aKOHOMEPHOCTH, TIPOBOANTE YHCIIOBBIE SKCIIEPHMEHTHI, BBIABUIATh | YCTHBII
MHOTO3HAYHBIMHU HATypaIbHBIMU 1 000CHOBBIBATH THIIOTE3BI; 0I1poc;
YHCIIAMH. ITucpMeHHBI
i KOHTPOJIB;
1.2. | YucnoBsle BBIpaXKEHNUs], IIOPSIITOK 4 DopMyITHPOBaTh OIPEEIeHNUS ASIUTENS H KPaTHOTO, HAHOOJIBIIETo OOLIEro JeIUTeIs U VYerusrit
JeHCTBHI, HCIIOIB30BaHIE CKOOOK. HAaUMEHBIIETO O0IIET0 KPaTHOTO, IPOCTOTO M COCTABHOTO YHCEN; HCIOIb30BaTh 3TH ompoc;
MOHATHS [P PEIICHHUH 3a/1a4; ITucpMeHHBI
1 KOHTPOJIb;
1.3. | OxpyrieHue HaTypaIbHbIX YUCEL. 4 KoHcTpynpoBarh MaTeMaTHYECKHE MPEIOKEHHS C IOMOLIBIO CBS30K I, «HIIN, ;
«ECJH..., TO...»; YerHblit
ompoc;
ITucsmeHHBI
1 KOHTpOJIB;
1.4. | demurenu u kparHble yncia; Hanbonbui| 4 HccnenoBars ycnoBUst AeMMMOCTHY Ha 4 1 6;
o0wmii renuTeNb 1 HauMeHblIee ooee
KpaTHOE
1.5. | Pa3noxeHue uncia Ha 3 Hcnonb30BaTh NP BEIYUCICHUSAX TIEPEMECTHTENILHOE U COYETATEIbHOE CBOWCTBA
MIPOCTHIE MHOXKUTEIH. CIIOKEHHSI U YMHOXKEHHS], PACTIPE/IeNIUTEIbHOE CBOHCTBO YMHOXKEHHUSI OTHOCHTEIHLHO
CIIOKCHHSI, CBOMCTBA apu(METHUECCKUX JCHCTBUIL;
1.6. | denuMoCTh CyMMBI U IPOM3BEACHHSI. 3 Yerusiit
ompoc;
ITucsmenHbI
1 KOHTPOJIB;
1.7. | Jenenue ¢ ocTaTkoM. 3
1.8. | Pemrenne TeKCTOBBIX 3a1a4 4 Pemats TeKCTOBBIE 3aJa4H, BKIIOUAOIINE IOHSTHA ISIUMOCTH, apU(PMETHIECKHM Konrponsua
croco0oM, UCTIOIb30BaTh NEPedOp BCeX BOZMOKHBIX BApUAHTOB; s pabora;
Hroro no pasnemy 30
Pa3nen 2. Harnsianasi reomerpus. IIpsivble Ha IUI0CKOCTH
2.1. | IlepnieHauKysIpHBIE TIPSIMbIE. 2 Pacnio3HaBarh Ha YepTexax, pUCyHKax CIIydyad B3aMMHOTO PACIIOJIOKEHHUS JIBYX MPSIMBIX; ;
YerHbiit
0I1poc;
ITucemeHHBI




2.2.

TTapaJutenbHble psiMbIe.

N300paskarh ¢ MOMOIIIBIO YePTEKHBIX MHCTPYMEHTOB Ha HEJIMHOBAHHOM M KIIETYaTON
Gymare JiBe IepeceKaroluecs npsMele, ABe MapauleibHble IPsSMbIe, CTPOUTD MPAMYIO,
MEePIEHAUKYIPHYIO JaHHOM;

ITpuBOAUTE NpUMEPHI NapaJLUIENLHOCTU U NEPNEHAUKYIIPHOCTH NPSIMBIX B IPOCTPAHCTBE;

Verubiit
oI1poc;
ITucbmMeHHbI
1 KOHTPOJIB;

2.3. | PaccrosHue MeX1y JIByMs TOUKAMH, PacrniosHaBaTh B MHOTOYTOJILHUKAX NEPIICHANKY/ISIPHBIE H TapauleIbHbIe CTOPOHEL; R
OT TOYKH 10 IPSIMOM, JUIMHA ITyTH Ha Yerublit
KBaJIpaTHOH ceTKe. 0IIpoc;
ITucbmeHHBI
1 KOHTPOJIB;
2.4. | Ilpumepsl IPAMBIX B IPOCTPAHCTBE N300paskaTh MHOTOYT'OJIBHUKH C MapauleIbHBIMH, EPIEHIUKYISPHBIMI KonrponsHa
cropoHamu; HaxomuThk paccTostHue MEX Ly ABYMS TOYKaMH, OT TOYKHU 10 TPSAMOii, s paboTa;
JUIMHY ITyTH Ha KBaJPaTHON CETKE, B TOM YHCIIE HCIOJb3Ys LH(PPOBBIC PECYPCHI;
Hroro no pazmemy
Paznen 3. [Ipo6u
3.1. | OGbIKHOBEHHAsS IPOOB, OCHOBHOE CpaBHHUBATh U yIOPSAOYUBATH APOOH, BEIOMPATh CIIOCO0 CpaBHEHHs APOOEii;
CBOMCTBO JpOOH, COKpAICHHIE
Jipobeii.
3.2. | CpaBHeHHE U yHIOPSI0YUBAHHE APOOCH. [pencraBnsaTh aecATUYHBIC JPOOH B BUE OOBIKHOBEHHBIX Ap0o0Oeii 1 OOBIKHOBEHHBIC B ;
BHUJIE NECATHIHBIX, HCIIOIb30BaTh YKBUBAICHTHBIC IPECTABICHUS IPOOHBIX YHCEI IPH HX VYeTHBIH
CpaBHEHHH, IIPH BBIYUCIICHUSAX; orpoc;
ITucbmeHHbI
1 KOHTPOJIB;
3.3. | decstuunbie poOu 1 METpHYECKast BeimonuaTs apudmeTHyecKre JeHCTBUS ¢ OOBIKHOBEHHBIMH H AECATHIHBIMU IPOOSIMH; VYerusrit
CHCTEMa Mep. ompoc;
ITucbmenHbI
1 KOHTPOIIb;
3.4. | Apudmernueckue neicTBus C BbIuMCIATE 3HAYEHHS! BEIPAXKEHNH, COIEPIKALNX OObIKHOBEHHBIE U JIECATHYHBIE ;
OOBIKHOBEHHBIMH U Jipo0u, BBINONHSTH NpeoOpa3oBanHust Apoodeil, BEIOUpaTh Cioco0d, MPUMEHSITH CBOICTBA Yerubiid
JECSATUYHBIMH IPOOSMU. apuQMETHICCKHX ISHCTBHUI ISl pallMOHAIIM3AIMY BBIYHCIICHUIH; 01poc;
ITucemeHHBI
1 KOHTPOJIB;
3.5. | OrHomrenue. CocTaBIIATH OTHOLIGHHS U POIIOPIUH, HAXOAUTH OTHOLICHNE BEJINYMH, ACJIUTh BEIMINHY B
JTAaHHOM OTHOLIeHUH. HaxoAuTh 9KCIIepUMEHTAIbHBIM ITyTEM OTHOLICHUE ATUHBI OKPY>KHOCTH|
K e nuamerpy;
3.6. | [eneHue B JaHHOM OTHOLICHHH. CocTaBisATh OTHOLIEHUS U HPOIOPIUH, HAXOAUTH OTHOLIEHUE BEIUYHH, AEJIUTh BEIUUYUHY B
JTAHHOM OTHOLICHUH. HaxomuTh SKCIIepUMEeHTaIbHBIM ITyTEM OTHOLICHUE AIUHBI OKPY>KHOCTH|
K €€ 1uameTpy;
3.7. | Macmra6, nponopis. HHTepnpeTHpoBaTh MacIITad KaK OTHOIICHHE BEIMINH, HAXOAUTH MACIITA0 IIIaHa, KapThl
U BBIYUCIIATH PACCTOSHUS, UCIIONB3Ys MAacIITA0;
3.8. | [lonsTHe IpOLEHTA. OOBSICHATH, YTO TAKOE IPOLEHT, YHOTPEOIISTH 000POTHI PEUH CO CIIOBOM «IIPOIICHTY;




3.9.

Bblunicienye nponeHTa oT BEIMUUHBI K
BEJIMUMHBI 110 €€ MPOLIEHTY.

BBIpa)KaTB TIPOLEHTEI B I[pOﬁHX u [[p061/1 B IIPOLICHTAaX, OTHOLICHUE ABYX BEJIMYNH
B IIPOLICHTAX;

Beraucnare TIPOLOEHT OT YHCJIa U YUCJIO IO €TI0 IMPOLEHTY,

OprI‘J'ISITI) I[pOGI/I 1 DPONLCHTHL, HAXOAUTH HpMGJ’II/I)KeHI/ISI HUCECIT,

5

VerHblid
o11poc;
ITuceMeHHBI
1 KOHTPOIIB;




3.10. | Penrenue TeKCTOBBIX 3a/1a4, CO AepxKamux | 3 Perarh 3a1auu Ha 4acTH, MPOLIEHTHI, IPOMOPLIUH, Ha HAXOKAEHHE 1poOH (TIPOIIeHTa) OT VYerubiii

JIpOOH U TIPOLICHTHI. BEJIMYMHBI ¥ BEJIMYHHBI 110 €€ IpobH (TIPOIEeHTy), Ipodu (IIpOLEeHTa), KOTOPBIH oI1poc;
COCTaBJISIET OIHA BEIMUHMHA OT APYTroi; ITuceMeHHbI

1 KOHTPOJIB;
3.11. | IIpakruyeckas pabora 2 Pemrats 331241 Ha 9acTH, MPOLEHTHI, IPOMOPLUH, HA HAXOXKICHHE IPOOH (MIPOLIEHTa) OT VeTHbIH

«OTHOIIEHUE JAITMHBI OKPYKHOCTH BEJIMYMHBI U BEJIMYUHBI IO €€ IpoOu (MPOoLEeHTY), ApoOu (IPOLEHTa), KOTOPBIil COCTAaBIIET 0Ipoc;

K e€ 1uameTpy» OJlHa BEJIMYHMHA OT JPYTOif; IIncsmeHHBI
ITpuBoauTE, pa36HpaTh, OLIEHUBATH Pa3IMYHbIC PELICHNU, 3aIHCH PELICHNH TEKCTOBEIX 3a/[ad;| i KOHTPOJIb;
W3Bnexars MHOOPMAIMIO U3 TAOIMIL M {UAarpaMM, HHTEPIPETUPOBATh TAOIMYHbIC JaHHBIC, KonrponsHa
oIpeneaTh HauOoblIee H HaUMEHbIIIee U3 MPEICTaBICHHBIX TaHHBIX; s paboTa;

Hroro no pa3zneny: 32
Pa3znen 4. Harnisignasi reomerpusi. CumMmMerpust
4.1. | OceBas cuMMeTpHSL. 1 Pacrio3HaBaTh Ha 4epTekax U U300PAKEHUIX, U300paXaTh OT PYKH, CTPOUTH C IIOMOIIBIO VYernbiii
HUHCTPYMEHTOB (Urypy (OTpEe30K, JOMaHyI0, TPEYrONbHHK, IPIMOYTOIbHHUK, ompoc;
OKPY)KHOCTb), CAMMETPUYHYIO JaHHOW OTHOCHUTEJILHO MPSIMOH, TOUKH;
4.2. | LenTpasibHas CHMMETPHSL. 1 Haxoaute npuMeps! CHMMETPHUH B OKPYXKAIOIEM MHUPE; VYerHblid
o1poc;
4.3. | IlocTpoenne cHUMMETPHIHBIX GUTYD. 1 Haxomuts npuMephl CHMMETPHH B OKPYIKAIOIIEM MHUPE;
MognenupoBats u3 Gymaru ase (GUrypsl, CHMMETPHUYHbBIE OTHOCUTEIILHO IIPSIMOI;
KoncTpynpoBarh reoMeTpuiecKie KOH(PUTYpAIUH, HCTIONb3Ys CBOHCTBO CHMMETPUH, B TOM
YHCIIe C TIOMOIIBIO HU(POBBIX PECYPCOB;
4.4. | Ipaktnueckas pabora 2 KoncTpynpoBarh reoMeTpuieckue KOH(PUTypaIiH, HCIIONb3Ys CBOUCTBO CHMMETPHH, B TOM | ;

«OceBast CHMMETPHSY. YHCIIe C TIOMOIBIO NU(PPOBLIX PECYPCOB; VYerusrit
HccnenoBaTs CBOMCTBA U3yYEHHBIX (DUTYD, CBSI3aHHBIC C CHMMETPHEH, HCIIOIb3Ys orpoc;
9KCIIEPUMEHT, HAaOMIIO/ICHNE, MOJICTIMPOBAHUE; ITucbMeHHBI

1 KOHTPOIIb;
4.5. | CuMmmerpus B IPOCTPAHCTBE 1 OO60CHOBEIBATB, ONIPOBEPTraTh C HOMOIIBIO KOHTPIIPUMEPOB YTBEPAKACHHS O IpaxTHaeckas
CHMMeTpHH (HUTYD; pabora;
Hroro mo pasneny: 6
Pasnen 5.BoipazkeHus ¢ OykBamu
5.1. | [lpumenenue OyKB IS 3aIUCH 1 Hcnonb3oBath OYKBBI 17151 0003HAYEHHUS YKMCEI, ITPU 3aIIMCH MaTeMaTHYECKUX ITucbMeHHBI

MAaTeMaTHIECKUX BEIPAKCHUH YTBEpIKICHHUM, COCTABIATH OyKBEHHBIE BBIPAXKEHHUS [0 YCIOBHUIO 3aJa4H; 1 KOHTPOJB;

U MIPE/ITOKEHUH.

5.2. | BykBeHHbIC BBIpOKECHUS U 1 HccenoBaTh HECIOXKHBIC YHCIIOBBIC 3aKOHOMEPHOCTH, HCHOJIB30BaTh OYKBBI JUIS MX 3alUCH; | YcTHBIN

YHCIIOBBIC ITOACTAHOBKU. ompoc;

5.3. | BykBeHHbIC paBeHCTBa, 2 BBIYuCIATE YHCIOBOE 3HAYCHUE OYKBEHHOTO BBIPAKCHUS TIPU 33JaHHBIX 3HAYCHUSIX OYKB; ITuchMEHHbBI

HaX0KIEHNUE HEH3BECTHOTO 1 KOHTPOJB;

KOMITOHCHTA.




5.4. | ®opmyibt 2 BpraucnaTh uncnoBoe 3HaueHHe OyKBEHHOTO BBIPAXKEHHS TIPU 33JaHHBIX 3HAYCHUAX KonrponsHa
OyKkB; 3anuchIBaTh (HOPMyYIIBI: IEPUMETPa U INIONMIAAN IPSMOYTOIBHUKA, KBapaTa; s paboTa;
JUTHHBI OKPYXKHOCTH, INIOIIAN KPYyTa; BEIIOIHATE BHIYUCICHUS 110 3THM (hopMyIIaMm;
CocTaBnsaTh GOPMYIIbL, BEIPAXKAOIINE 3aBUCUMOCTH MKy BEIHYMHAMH: CKOPOCTb,
BpeMs1, PACCTOSHUE; 11eHa, KOJIMYECTBO, CTOUMOCTb; IPOU3BOAUTENBHOCTD, BpeMsl, 00bEM
PpaboTHI; BBIIOIHATD BEIMHUCICHHS 10 9TUM (OpPMyIIaM;
HaxomuTs HEN3BECTHBII KOMIIOHEHT apH(METUIECKOTO JeHCTBHS;

Hroro 1o pasneny: 6

Paznen 6. Harnsignasireomerpusi. @Urypol Ha IJI0CKOCTH

6.1. | YeThIpEXyToNbHHUK, 2 N300pakaTh Ha HETMHOBAHHOM M KJIETYATOH Oymare ¢ UCIOIb30BaHUEM YEPTEKHBIX Yerubiit
TIPUMEPBI HHCTPYMEHTOB YETBIPEXYTOIBHHUKH C 33laHHBIMH CBOWCTBAMH: C NapajlieIbHBIMH, o1Ipoc;
YETBIPEXYTONBHUKOB. NePIeHANKY IIPHBIMY, PaBHBIMI CTOPOHAMH, NPSIMBIMH YIJIAMH H JID.,

PpaBHOOEIPEHHBII TPEYTOIBHHUK;

6.2. | IIpsiMOyTOMBHHK, KBAIpAT: 2 Ipennarare 1 06cyx1aTh CHOCOOBI, aITOPUTMBI 10 CTPOCHHUS; VYernbiii
CBOICTBA CTOPOH, YIJIOB, Hccnenosats, HCIOMB3Ysl OKCIIEPHUMEHT, HAaONIOAEHUE, MOJIETIPOBAHHE, o1poc;
JIFaTOHAJICH. CBOICTBa NPSIMOYTOJIbHUKA, KBaApaTa, pa30MBaTh Ha TPEYTOIBHUKH; ITucpMeHHbI

1 KOHTPOJIB;

6.3. | 3mepenue yros. 1 VI3MepsTh U CTPOHUTH C IOMOIIBIO TPAHCIOPTUPA YIIIBL, B TOM YHCIIE B VYerusrit

MHOTOYTOJIbHUKE, CPaBHUBATh YIIIbI; PACIIO3HABATH OCTPEIE, IPSIMBIE, TYIIEIE, 01poc;
Ppa3BEPHYTHIE YIIIbL; ITucpMeHHBI
1 KOHTPOIIb;
6.4. | Buasl TpeyroibHUKOB. 2 Pacnio3HaBarhb, 1300paxkaTb OCTPOYTOJIbHBIH, TIPSIMOYTOJIbHBIH,
TYHOYTOJbHBIN, paBHOOEIPEHHBIH, PABHO CTOPOHHUN TPEYTOIbHUKH;
6.5. | Ilepumerp MHOTOYTOJIBHUKA. 1 BBIYUCIATE IEpHMETP MHOTOYTONBHIKA, TUIOIIA b MHOTOYTObHIKA pa30HeHneM Ha VYerusrit
IPSIMOYTOJILHUKH, Ha PaBHBIE (DUTYPEL, HCIIONB30BATh METPUUESCKUE SMHUIIEI H3MEPEHUS ompoc;
JUTHHBI U TUIOIIA/IH; ITucpMeHHBI
1 KOHTPOJIb;
6.6. | Ilnomane Gurypsl. 1 Vcnonb30BaTh NpUOMIKEHHOE U3MEPEHNE JUTHH U IUIOIIAIeH Ha KIIeTYaToi
Oymare, IpHOMIDKEHHOE H3MEPEHNE JUTHHBI OKPYXHOCTH, IUIONIAN KPYyTa;

6.7. | ®opMyIbI IEPUMETPA U TUIOMIATIN 2 Vcnonb3oBaTh NpHOMMKEHHOE H3MEPEHHe IIHH U IUIomazeil Ha KieTJaToi
IIPSIMOYTOJIBHUKA. Oymare, IpHOMIDKEHHOE H3MEPEHNE JUIHHBI OKPYXHOCTH, IUIOMIAN KPYyTa;

6.8. | [IpubnmkéHHoe H3MEpEHNE TIONMIAAN 1
duryp.

6.9. | IlpakTueckas padora «Il1omans kpyra» | 2 BBIYUCIATH IEpHMETP MHOTOYTOJIBHHKA, IUIOMIA b MHOTOYTOJIbHHKA pa30HeHneM Ha IMpakTHyeckas

IPSIMOYTOJIBHUKHY, Ha PaBHBIC (PUTYPHI, UCIIONB30BATh METPUUECKUE SAUHUIIBI H3MEPEHHUS padorta;
JUTHHBI U TUTOIA]IH;
Hroro no pa3zneny: 14

Paznea 7.11onoxkuTe/bHBIE U oTpuuaTeJbHbIe YHCIA




7.1.

Ilenbie uncina.

HpHBOZ[I/ITL IIPUMEPHI UCITIOJIB30BAHUSA B peaﬂbHOﬁ JKU3HU ITOJIOKHUTEIIBHBIX U
OTPHULIATEIIBHBIX YHCEII;

‘VerHbrid
or1poc;
ITuceMeHHBI
1 KOHTPOJB;




7.2. | Monynb uncia, reoMeTpuIecKast 5 W300paskarh Lienble Ynciia, TOJ0KUTENbHBIE U OTPULIATEIbHBIC YUCIIA TOYKAMH Ha ITuceMeHHbI
MHTEPIIPETAIHS MOTYJIS. YHCIIOBOH MPSIMOM, HCTIONB30BATH YHUCIIOBYIO MPSAMYIO JUIsl CPABHEHUS YHCEIT; 1 KOHTPOJIB;
7.3. | YucnoBbie IPOMEKYTKH. 5 IIpuMeHsTh npaBuiia CpaBHEHHS, YIIOPSI0YMBATh LEIbIC YHCIIA; HAXOAUTh MOIYJIb YUCIIa; YerHbrit
0I1poc;
ITucsmeHHBI
i KOHTPOJB;
7.4. | [lonoxxuTeNbHbBIE U OTPUIIATEIBHBIE 6 DopMynHpOBaTh TpaBHIa BBIUKCICHHS C TOJOXUTEIBHBIMA M  OTPHIATEILHBIMU YerHbrit
qHCIa. YHUCJIAMM, HAXOAUTh 3HAYECHUsS YMCIOBBIX BBIPAKCHUH, coOIEp)KalMX AEHCTBHS C 0r1poc;
MOJIOKHUTEIBHBIMH U OTPULIATESIIBHBIMH YHCIIAMU; ITucEMeHHBI
1 KOHTPOJIb;
7.5. | CpaBHEHHE MOJIOKUTEIIBHbIX U 6 IIpumeHsATH CBOWCTBA CIIOXKEHHS M YMHOKCHUS 1JIsl IPE0OPa30BaHKs CyMM M IIPOU3BEACHUM;
OTPHLIATEIIBHBIX YHCEIL.
7.6. | Apudmernueckue neicTBus ¢ 6 IIpuMEHSTh CBOWCTBA CIIOKEHHS M YMHOKCHHUS /ISl IPE0OPa30BaHKsI CYMM M IIPOM3BEIACHHIN;
TOJIOKUTEIIBHBIMU U
OTPHLIATESIILHBIMHI YHCIIAMHU.
7.7. | Peienne TEKCTOBBIX 3a1a4 7 ITpuMeHSTH CBOWCTBA CIIOKEHHUSI M YMHOXEHHS [Tl IPeoOpa3oBaHUsl CyMM U IPOU3BEICHHUIA; |
YeTHbrit
0I1poc;
ITucsmeHHBI
7 KOHTPOJIb;
KonTtponbsna
s pabora;
HWroro no pa3zneny: 40
Pa3nen 8. Ilpeacrapienue JaHHBIX
8.1. | IlpssmoyrosbHast cHCTEMa KOOPIWHAT Ha 1 OOBSACHSTH U WIUTIOCTPUPOBATH ITOHATHE NMPSIMOYTOIBHON CUCTEMBI KOOPAWHAT Ha IuceMeHHBI

TIOCKOCTH. IUIOCKOCTH, UCIIONIb30BaTh TEPMHHOJIOTUIO; CTPOUTH Ha KOOPIHHATHOHN IIOCKOCTH TOUKH U 1 KOHTPOJIB;
(urypsl 10 3aJTaHHBIM KOOPJMHATaM, HAXOAHTh KOOPAHHATHI TOYEK;
8.2. | KoopauHaTbI TOUKH Ha IIOCKOCTH, 1 OOBSICHITH U WLTIOCTPHPOBATH MOHATHE IPSMOYTOJIBHOM CHCTEMBI KOOPUHAT Ha

abcrmcca u opAuHara.

IUIOCKOCTH, UCIIOJIb30BaTh TEPMUHOJIOTHIO; CTPOUTH Ha KOOPJMHATHOM MIIOCKOCTH TOYKH 1
(urypsl 10 3aJaHHBIM KOOPJMHATaM, HAXOAHTh KOOPAHHATHI TOYEK;

Yurarh cTONOUATHIC H KPYTOBBIC AUArPaMMBbl; HHTEPIPETHPOBATh JAHHBIC; CTPOUTD
CTOJIOYATBIC AUATPAMMBL;

8.3. | CronGuarhble ¥ KpyroBble 1HarpaMMBbl. 1 Yurarh cTONOYATHIE U KPYTOBBIE TMarpaMMbl; HHTEPIIPETUPOBATh IaHHBIE; VYernblit
CTPOHTH CTOJIOUATHIE JUarpaMMBbl; ompoc;
8.4. | Ilpakruueckas pabora 1 Hcnonb3oBath HHGOPMALHIO, IPEICTABICHHYIO B TAOIHIAX, HA JHArpaMMax JUIst IMpakTHyeckas
«ITocTpoeHue ruarpammy». peLICHHUS TEKCTOBBIX 3a/1a4 ¥ 3a1a4 U3 PealIbHON KU3HH; pabora;

8.5. | PeweHne TeKCTOBBIX 3314, CO AeprKaluX | 2
JaHHBIE, TIPEJICTaB JICHHBIE B TA0IUIAX U
Ha AparpamMMax

Hcrnonb3oBath I/[H(i)OpMaI_II/I}O, NPEACTaBICHHYIO B Ta6nnuax, Ha quarpaMmax Jjis
PpeUICHUs TEKCTOBBIX 3a/1a4 U 3aJ1a4 U3 peaJ’[BHOﬁ JKU3HU,;

Hroro no pazgeny: 6

Paznen 9. Harnsianasireomerpusi. @Urypbl B NpOCTPaHCTBE




9.1. | IlpsimoyronbHbIi Mapaienenunes, kyo, | 2 Pacno3HaBaTh Ha 4epTexax, pUCYHKaX, OMMCHIBATh MHPaMULy, IPH3MY, LIMIHHAD, KOHYC, VYeTHbIi
pU3Ma, MIPaMHa, KOHYC, IMIHHD, 1ap mrap, ©300pakaTb HX OT PyKH, MOEIHPOBaTh U3 OyMary, IIacTHIMHA, IPOBOJIOKH H JIp.; ompoc;
u cepa. [TprBOAUTE MPHMEPBI 0OBEKTOB OKPYKAIOIIETO MHUPA, HMEIOIINX (HOPMBI HA3BAHHBIX TEIT;

9.2. | U306paxkenue npocTpaHcTBEHHBIX (Guryp. | 1 Vcnonb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TpaHb, OCHOBAaHKE, BBICOTA, PaJIIyC VYernblit

U IMaMeTp, pa3BEPTKA; 0I1poc;

9.3. | Ilpumepsl pa3BEPTOK MHOTOTPAHHHUKOB, 1 PacniosHaBaTh pa3BEPTKH NapalieNenuesna, Kyoa, Ipu3Mel, TMPaMU/ibl, KOHYCa, ITucpMeHHbI
LUIMHIPA U KOHYCa. LUIMHPA; KOHCTPYHPOBATh JaHHBIE TeJa U3 Pa3BEPTOK, CO3ABATh UX MOJEIH; 1 KOHTPOJB;

9.4. | Ilpaktuueckas pabora «Co3nanue 1 Co3naBaTh MOJIEIH IPOCTPAHCTBEHHBIX (GUryp (M3 Oymaru, IPOBOJIOKH, ITacTHIIMHA U 1p.); | Ilpaktuueckas
Mozieneil IPOCTPaHCTBEHHBIX QHUTYPY. pabora;

Tectupopanue;

9.5. | IlonsTne 00BEMA; €IMHUIBI U3MEPECHHS 2 BriBomuth (hopMyiry 00bEMa IPSMOYTOIBHOTO apaslIeIeInIesa; Verusrit

o0béMa. BrraucnaTs mo dpopmynam: 005EM IPsIMOYTOIBHOTO apalulelennesa, Kyoa; ompoc;
HCIIONIB30BaTh €ANHUIBI H3MEPCHUS 00bEMA; BBIYHCIIATH OOBEMBI T, COCTABICHHBIX U3 ITucpMeHHBI
KyOOB, 1 KOHTPOJIB;
IapajvleNeNuneoB; PelaTh 3a1adl ¢ pealbHbIMH JaHHBIMH;

9.6. | O6BEM IIPSIMOYTOIBHOTO 2 BriBomuth (hopMyiry 00bEMa IPSMOYTOIBLHOTO TapaslIeIeInIesa; Yeruslit
napajuienenumnesa, Kyoa, Gopmysl BrraucnaTs mo gpopMynam: 005EM IPsIMOYTOIBHOTO MapalulelIennesa, Kyoa; orpoc;
o0béMa HCIIOJIb30BATh IUHUIIBI U3MEPEHHsI 00bEMA; BBIYUCIATE 00BEMBI TEJl, COCTABICHHBIX U3 ITuceMeHHbI

Ky0OOB, 1 KOHTPOJIB;
HapajvleNeNnuneoB; PelaTh 3a1a4l ¢ pealbHbIMHU JaHHBIMU; Konrponsua
st pabora;

Hroro no pasueny: 9

Pa3nen 10. [ToBTopenue, 06001meHue, cucTeMaTu3anus

10.1. | TloBTOpEeHNE OCHOBHBIX MOHATHI U 20 ; ;

METOJI0B KypcoB 5 u 6 Boruncnats 3Ha4eHUs BHIPAXKEHHH, COepKallluX HATypaIbHbIC, IeIIble, TOJ0KUTEIbHBIC U VYerubiii
KJ1accoB 0600ImeHne, OTpHLATeIbHbIE YHCIIa, OOBIKHOBEHHBIE H IECATUIHbIE JPOOH, BBIONHATH IIpeoOpa3oBanus | ompoc;
CHCTeMaTH3alus 3HAHUI YHcel U BBIPAKCHUH; ITucsmenHbI
Bai6uparh crioco® cpaBHEHHMS YHCEI, BBIYMCICHUH, IPUMEHSTh CBOMCTBA apH()METHYECKUX | il KOHTPOJIb;
JIeHCTBHU JUTSI palliOHAIN3AUH BEIYUCIICHUH; KonTponsHa
Pemats 3aa4yn U3 peanbHON XKU3HU, IPHMEHATh MaTeMaTHYECKUE 3HAHUS IS PEIICHUs s pabora;
3a/1a4 U3 APYTHX IIPEAMETOB;
Perars 3agauu pasHbIMH crioco0aMu, CPaBHUBATH, BIOUPATh CIIOCOOBI PELICHHS 3a]1a4H;
OcCyIIeCTBISITE CAMOKOHTPOJIb BBITIONHAEMBIX JIEHCTBHIT 1 CAMOIIPOBEPKY pe3yJibrara
BBIYHCIICHUI;

Hroro no pa3zneny: 20

OBIEE KOJIMYECTBO YACOB 170 0

I10 ITPOTPAMME










