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IlosicHUTEILHAA 3alIHCKA

PaGouas IIporpaMmMa 3JICKTUBHOI'O Kypca IO MATEMATHUKE COCTABJICHA HAa OCHOBE,

e ®denepanbHOr0 KOMIIOHEHTA TOCYJAPCTBEHHOTO 00Pa30BaTEILHOTO CTAaHAAPTA CPEIHETO (TIOTHOTO)
o011ero oopa3oBaHUs

¢ [IpumepHOIi mpoTrpamMMBI 10 MaTEMATHKE OCHOBHOT'O OOIIIEro 00pa3oBaHUs

e [lporpammbl st 0OHIEOOpa30BATENbHBIX IIKOJA W Yy4pexaeHud «Anredpa 7-9 kmacch»,
cocraButenb bypmuctpoa T.A.M3narensctBo «lIIpocsemenue» 2009, YMK «Anrebpa - 9»,
aBtopsl FO.H.Makapsrues,H.I'.Munniok, K.1.Hemxkog, C.b.CyBopoga. «IIpocsemenue, 2009

e [Ilporpammbl oOmieoOpa3zoBatenbHbIX yupexaeHuid. JI.C.AranacsH. «['eomerpust 7-9 Kiaccei».
Cocraurens T.A. bypmuctposa. M: [Ipocsenienue 2009.

e [lIkonmpHoOTO yueOHoro Tiana Ha 2016-2017 yueOHBIit ro.

JlanHas mporpaMma »3JIEKTUBHOIO Kypca IpeJHa3HaueHa i oOydarommxcsi 9-X KiaccoB
0011e00pa30BaTeNbHBIX yUpeXIeHUN 1 paccunTaHa Ha 17 yacoB. OHa mpeaHa3HaueHa i MOBBIIICHUS
3¢ (HeKTUBHOCTU MOATOTOBKHM oOyuaromuxcs 9 kjacca K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY IO
MaTeMaTHKe 3a KypC OCHOBHOM IIKOJIbI U MPEyCMaTPUBAET UX MOATOTOBKY K JajbHEHIIEMY OOyUEHUIO B

CpeIHEeH LIKOJIE.

[Iporpamma 37€KTUBHOTO Kypca coueTaercs ¢ 100b6M Y MK, pekoMeHI0BaHHBIM K HCTIOJIb30BAHUIO
B oOpasoBaTenbHOM Ipouecce. [Iporpamma »3JIEKTUBHOIO Kypca COIJlacoBaHa ¢ TpeOOBaHUSMU
rocyJapCTBEHHOT0 00pa30BaTENIbHOIO CTaHIapTa U COJEPKAHUEM OCHOBHBIX ITPOrpaMM Kypca MaTeMaTUKU

OCHOBHOM MIKOJIBI.

[TporpamMMoii IIKOTBFHOTO Kypca MaTeMaTHKH HE MPEeITyCMOTPEHBI 0000IIEHNEe W CHCTEMAaTH3aIINs
3HAHUH MO Pa3IMYHBIM pa3zesiaM, MOJyYeHHBIX yJalluMHCS 3a BECh MepHoj o0ydeHus ¢ 5 mo 9 kiacc.
OnextuBHbIM Kypc «lIpakTHkyMm pelieHus MaTeMaTHUECKMX 3a4ad npu noAaroroske k OI'D» mo3Bosut
CUCTEeMAaTH3UPOBATh U YIITyOUTh 3HAHUS YUAIIUXCSI IO PA3IMYHBIM pa3zesiaM Kypca MaTeMaTHKU OCHOBHOM
IKOJIBI (apudMeTHKe, anredpe, CTaTUCTUKE U TEOPUH BEPOSITHOCTEH, TeOMETpUn). B 1aHHOM Kypce Takxe
paccMaTpUBaIOTCSl HECTAHIAPTHBIE 3a/laHMsI, BBIXOIINE 32 PaMKH IIKOJBHOW MporpaMMbl (rpaduku c
MOJlyJieM, KyCOYHO-3a/1aHHble (YHKLUH, pEIleHHEe HECTAaHAAPTHBIX YpPaBHEHUH M HEPABEHCTB M Jp.).
3HaHUe ATOr0 MaTepualla U yMEHHUE €ro IPUMEHATh B IPAKTUUECKOM AEATEIbHOCTHU ITO3BOJIUT IIKOJIbHUKAM
pemath pasHooOpa3Hble 3aJ]a4M Pa3InYHON CI0KHOCTH U TOJITOTOBUTHCS K YCIEUIHON cllaye HK3aMeHa B
HOBOI (hOpME UTOTOBOM aTTECTAIMK. DTOT KypC IIpeiaracT yJaliiuMcsl 3HAKOMCTBO C MAaTEMATUKON KaK C
OOIIEKY/IbTYpHON IIEHHOCTHIO, BBIPAOOTKON IMOHMMAHUS WMH TOTO, 4YTO MaTeMaTHKa SBISETCS

MHCTPYMEHTOM IO3HAHUSI OKPYXKAIOIIET0 MUPa U CaMoro ceosl.
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MaTEMaTHKE 3a KypC OCHOBHOI HIKOJBI, IOATIOTOBKA 06yqa10mnxcs1 9 xiracca K OCHOBHOMY

TOCYAapCTBECHHOMY 3K3aMCHY IO MAaTEMATHKCE. Vcenemrnas cqada OF9, Nepexo1 B 10 xnacc 1o

BBIOpaHHOMY MPOGUITIO(IIPU HEOOXOAMMOCTH).

3axadym Kypca:

- ooyuarowue. (popmuposanue noznasamenvHulx u no2uveckux YVJi)

®opmupoBanue "0aszbl 3HaHWU" MO anredpe, TEOMETPUU MU PEATBHOW MaTeMAaTHKE, MO3BOJISIOMICH
OeCIIpensATCTBEHHO ONepUupoBaTh MAaTEeMAaTHUYECKUM MaTepHajJioM BHE 3aBHUCHMOCTH OT cCrocoda
POBEPKU 3HAHUM.

Hayunts npaBuiibHON UHTEPIIPETALIMH CIIOPHBIX (DOPMYIHMPOBOK 3aJaHUIA.

Pa3BuTh HaBBIKK pELLICHUS TECTOB.

Hayuuts MmakcumanbHO 3GEKTUBHO pacHpeessiTh BpeMsl, OTBEICHHOE Ha BBIIIOJHEHHUE 33 JaHMUS.

[ToaroroBuTtsk k ycnenrHoi cnaue OI'D mo maremaTHke.

- pazsusarowue: (popmuposarue peeyramuenvix YV/[)

YMEHHUE CTaBUTh Iepe]l COOOM 1ielb — HeJienojgaraHnue, Kak IOCTAaHOBKY y4eOHOM 3aJayll Ha OCHOBE
COOTHECEHMS TOT'0, YTO YK€ U3BECTHO U YCBOCHO Y4YallUMCs, U TOTO, YTO €I11€ HEU3BECTHO;
IUTAHUPOBATH CBOIO PadOTy - IVIAHMPOBAHUE — OIPE/CIICHUE MOCIEI0BATEIBHOCTH TPOMEKYTOYHBIX
LeJIeH ¢ y4ETOM KOHEYHOI'O pe3yibTaTa; COCTABJICHUE IUIaHA U NIOCIIE0BATENIBLHOCTH IEHCTBUM;
KOHTPOJIb B (popMe climdeHus crocoda JeHCTBUS M €ro pe3yibTaTa ¢ 3aJaHHbIM 3TAJOHOM C LIENbIO
oOHapyXeHHsI OTKJIOHEHUHN U OTJINYUI OT ITAJIOHA;

OLICHKA - BBIICJICHUE U OCO3HAHUE YYAIUMCS TOTO, YTO YK€ YCBOEHO U UTO €IIE IOMJIEKUT YCBOCHUIO,

OCO3HaHHE KayecTBa U YPOBHS YCBOCHHUS;

- gocnumamenvHule: (oOpMuUposanue KOMMYHUKAMUBHBIX U TUudHOCMHBIX Y V]])

(¢hopMUpOBaTh YMEHHE CIYLIATh U BCTYNATh B TUAJIOT;

BOCIUTBIBATh OTBETCTBEHHOCTh U aKKYpPaTHOCTb;

y4acTBOBaTh B KOJUIEKTUBHOM OOCYXKACHHH, IPH 3TOM YUUTHCS YMEHHUIO OCO3HAHHO U MPOU3BOJILHO
CTPOUTH PEUYEBOE BbICKA3bIBAHUE B YCTHOU U MUCbMEHHOHN (opMme;

CMBbICJI000pa30BaHMe T. €. YCTAHOBJICHUIO YYAIIUMUCS CBS3U MEXKIY 1IeJIbI0 Y4eOHOI 1eTebHOCTH U
€e MOTHUBOM, JPYTUMH CJIOBaMH, MEXIY pPE3yJbTaTOM-NIPOAYKTOM YyUY€HHUS, MOOYXKIAIOUTUM
NeATEeNbHOCTh, U TEM, PaJH YEr0 OHA OCYUIECTBISAETCS, CAMOOPraHU3aLIHs.

DyHKIUH Kypca:

o OpucHTAalMA Ha COBCPUICHCTBOBAHNEC HABBIKOB HO3HaBaTeJIBHOI>JI, OpFaHI/I3aHHOHHOI>'I JACATCIIbHOCTH,



e  KOMIIEHCAIMI HemocTaTkoB 3YH o mareMaTuke.

COILEPKAHUE YYEBHOI'O KYPCA
Apudpmerunka

Hamypaﬂbnbw yucna. Cmenennw c HamypailbHblM NOKA3aAmeiem.

Payuonanvusie uucna. Mooyns (abcomomuas geauuuna) wucia. CpagneHue payuoHaibHuIX yucell.
Apupmemuueckue oeticmsus ¢ payuoHanrbHulmu yuciamu. Cmenens ¢ yeavim nokazamenem.

Yucnosvie svipadicenus, nopso0oK 0eucmeuti 8 HuUX, UCNo1b308aHue CKOOOK. 3aKOHbL apudmemuyeckux
oeticmeuii; nepemecmumenbtblll, COuemamenbHulil, pacnpeoeiumenbHblll.

JHeiictBuTenbHble yncia. KBaapaTHublii kopenb U3 unciaa. Kopenb Tpetbeit crenenu. [louamue o kophe
N-oti cmenenu u3 yuca.

JleficTBUTENBbHBIC YKCTIa KaK OECKOHEYHBIE JAeCATUIHBIC 1po0Ou. CpaBHEHHE TEHCTBUTEIIBHBIX YHCET,
apudMeTHIECKUe TCUCTBUS HAJl HUMH.

DTanbl pa3BUTHsI MPEJICTABIICHUN O YHCTIE.

N3mepenus, npubinxeHus:, oeHKU. PazMepsl 00bEKTOB OKPYKAIOLIEro HacC MUpa (OT 3JIEMEHTapHBIX
yacTull 10 BceneHHoM), ITUTEeIbHOCTh MPOIECCOB B OKPYKAOIIEM HAC MHUPE.

[IpencraBieHue 3aBUCUMOCTH MEX]Ty BETUIHMHAMH B BUE (GOPMYIIL.

Brigenenne MHOKHUTENS — CTENEHN JECITH B 3aIIMCH YHCJIA.

Anzeopa

Anzeopauueckue Opoou. Apugpmemuueckue onepauuu Hao anzedopauueckumu Opooamu. bykeenmnvie
svipadiceHus (vipasicenus ¢ nepemennvimu). Qucnosoe 3navenue Oykeenno2o evipasicenus. /Jonycmumole
3HAYeHUsl NepeMeHHbIX, 8X00AWUX 6 aneebpauyeckue gvipadcenus. I[loocmanoexka evipasxceHull 6mMecmo
nepemennulx. Pasencmeo oOykeennvix ewipasicenuu. Toocoecmeo, 00KA3AMENLCNEO  MOHCOECME.
IIpeobpazosanus evipadicenuil.

Ceolicmea cmenenell ¢ yenvim noxazamenem. Munoeounenvi. Cnodcenue, 6bluumanue, YMHONCEHUE
MHO20UNeH08. POPMYIIbl COKPAUWEHHO20 YMHONCEHUS: KEAOPAM CYMMbL U K8AOPAm pasHOCmu, KyO CyMMBI
1 Ky0 pazHocTH. Popmyna pasnocmu keadpamos, Hopmyna CyMMbI KyOOB U pa3HOCTH KyOOB. Pa3znoowcenue
MHoeounena Ha muoxcumenu. Keaopamuulii mpexunen. BblaeneHne MONHOTO KBagpaTa B KBaJAPATHOM
TpexwieHe. Teopema Buema. Pasnooicenue Keadpamnozo mpexuieHa HaA JUHeUHble MHONCUMeN.
Mnuoeounenwvt ¢ 00notl nepemennoil. Cmenensv mnoeounena. Kopenv mnocounena.

Anrebpanyeckas npobs. Cokparienne apodei. JlecTBus ¢ anredpandecKuMu ApoosiMu.
PanmonaneHbie BeIpakeHUs U MX MpeoOpazoBaHusi. CBOICTBA KBaJpAaTHBIX KOPHEH M MX NMPUMEHEHHE B
BBIYHCJIICHUAX.

Ypasnenus u nepasencmea. Ypasuenue c oonoii nepemennoui. Kopenv ypasnenus. Jlunetinoe ypagnerue.
Kesaopamnoe ypasnenue: ¢popmyna xopreii keéadpamnozo ypaguerus, Pewenue payuonanonvix ypasreruil.
Ilpumepol peuwienus ypasHeHuli 8blCUIUX CMeNneHel;, Memoobl 3dMeHbl NePeMeHHOU, PAa3lodCeHus Ha
MHOICUMENU.

VYpaBHeHHE C ABYMsI IEPEMEHHBIMU; PEIICHNUE YPaBHEHU C JBYMsI IepeMeHHbIMU. CHucTeMa ypaBHEHUH;

petenne cuctembl. CHCTEMA IBYX JJUHEUHBIX YPABHEHUH C ABYMS IEPEMEHHBIMU; PELICHHUE TTOCTAHOBKOM

u anreOpandeckuM CIIOKEHHEM. YpaBHEHHE C HECKOJIbKMMU NepeMeHHbIMH. [Ipumepsl perieHus

HEJIMHENHBIX cucTeM. [IpuMepsl penieHrst ypaBHEHUH B LIEJIbIX YUCTIaX.

HepaseHcTBO ¢ 0HOM nnepeMeHHON. Pelienne HepaBeHCTBa. JIMHEHHbIE HEpABEHCTBA C OJJHOM IIEPEMEHHON
u ux cuctemsl. KBasipaTHble HepaBeHCTBA. [Ipumepul pewienus OpoOHO-TUHENHbIX HEPABEHCMS.

YucaoBwie HEPABCHCTBA U UX CBOICTBA. ﬂOKas'ameﬂbcmeo YUCII06bLX U aﬂze6pauqec7<ux HepaeeHcme.



Ilepexox ot ciioBecHOW ()OPMYJIMPOBKH COOTHOLIEHUI MeXK1Yy BeJHYMHAMH aJIredpamveckoil.
Pemenue TeKCTOBBIX 327124 aJred0pandecKuM crnocooom.

Yucaosbie nocjeoBaTeJbHOCTH. [loHsATHE MTOCTIE0BaTEIbHOCTU. ApudMeTHUecKas U reoMeTpuyecKas
nporpeccun. @opmysbl 00IIETO WieHa apuPMETHUECKON U T€OMETPUIECKOM MPOTPECCHi, CYMMBI TIEPBBIX
HECKOJIbKUX YICHOB apu(PMETHIECKON ¥ T€OMETPHUIECCKOMN MPOTPECCHIA.

Yuciosbie pynkuuu. [lonsatue pyakuun. O6nacts onpeaenenus GyHkiuu. CriocoObl 3a1aHust GyHKITUH.
I'padux pynkumu, Bozpactanue M yobIBaHHE (YHKIIUH, HAHOOJIbIIee U HAaMMEHbIIee 3HaYCHUs (PyHKIUH,
Hy/HM (QYHKIIHH, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA. UTeHHEe TpaguKoB () yHKIINH.

@DyHKIMM, OIUCHIBAIOUIME NPSAMYI0 U OOPAaTHYIO MPONOPLUOHAIBHYIO 3aBUCUMOCTH, HUX Tpa(uKH.
Jluneitnast GyHKIUS, ee rpaduK, reoMeTpuIecKuii cMbich kodddummentoB. ['mmepbona. KpanpaTuunas
¢byHkuus, ee rpaduk, napadona. KoopauHatel BepInHbl 1apadobl, ock cuMMmeTpun. Cmenennvle (hyHkyuu
C HamypanvbHeiM nokazamenem, ux ecpaguxu. I'padukn QyHKIUH: KOpEeHb KBaJpaTHBIA, KOPEHb
KyOudeckwuii, Moaynb. Mcrionb3oBanue rpadukoB GyHKIUH 1715 peIIeHUs] ypaBHEHHH U CHCTEM.

Koopaunartel. M300pakeHne 4rcen TOYKAMU KOOPIUHATHON MpsIMOU. I'eoMeTpUYecKuil CMBICT MOy
grcna. YUCIOBBIE TPOMEXKYTKH: HHTEPBAN, OTPE30K, Jyd. Dopmyia paccmosiHusi mexcoy MmMOouKamu
KOOPOUHAMHOU NPAMOU.

JlexapToBbI KOOPIUHATHI HA TUIOCKOCTH; KOOPJAUHATH TOUKH. KoopauHATHI ceperHbl oTpe3ka. Dopmyna
PACCTOSIHHS MEXIy JIBYMS TOYKAMHU IUIOCKOCTH. YpaBHEHHE MPSAMOM, YIIIOBOH KOI(PQPHUIUEHT MPSMOIM,
YCIIOBHUE IMMAPaJUICITIBHOCTH MPSMBIX. Y paBHEHUE OKPYKHOCTH C IICHTPOM B Hadaje KOOPIUHAT U 8 000l
3a0aHHOU mouke.

I'eomerpus
HavaabHble OHATHA U TEOPEMbBI Tr€COMETPHUH.

VYron. [Ipsmoii yrosn. Octpble u Tynble yribl. BepTukaibHble U CMeXHbIE yIUibl. buccekrpuca yria u ee
CBOMCTBA.

[TapamtenbHble U nepecekaromyecs npsMele. [leprneHauKynsapHOCTb IpsMbIX. TeopeMsbl 0 TapauIeIbHOCTH
Y IEPHIEHANKYIIPHOCTH NPsAMBIX. CBOMCTBO CEPENMHHOTO NEPIEHANKYISIpA K 0Tpe3Ky. Ilepnenaukyisip u
HaKJIOHHAA K npsiMoil. MHOTOYTrOTbHUKH. OKPYKHOCTb U KPYT.

TpeyroiabHuk. [IpsmMoyronsHbie, OCTpOYroONbHBIE, U TYIOYTOJbHBIE TPEYroJbHUKH. BpicoTa, Menunana,
OucceKkTpuca, CpeaHssl IMHUS TPEYroJbHUKA.
Teopema daneca. [TonoOue TpeyronsHUKOB; KOdQPuIUeHT nonoous. [IpusHaku mogo0ust TpEyroJIbHUKOB.

Teopema ITudaropa. Ilpuznaku paBeHCTBa NPSIMOYTOJIBHBIX TPEyrodbHUKOB. CHHYC, KOCUHYC, TaHT€HC,
KOTAHT€HC OCTPOTO yIJjia MpSMOYToJIbHOTO TpeyrojibHUKa U yrioB ot 0° go 180°; npuBeaeHUE K OCTPOMY
yriy. Penienne npsMoyrojbHbIX TPeyroJibHUKOB. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DOpMYyIIbI,
CBS3BIBAIOIINE CHHYC, KOCHHYC, TAHI€HC, KOTAHT€HC OJHOI0 M TOro e yria. Teopema KOCMHYCOB U
TE€OpeMa CUHYCOB; IPUMEPHI UX IPUMEHEHHUS JUIsl BBIYMCIECHUS 3JIEMEHTOB TPEYT OJIbHUKA.

3ameuaTeNbHBIC TOUYKH TPCYI'OJIbHUKA: TOYKH IICPCCCUCHUA CCPCANHHBIX IICPIICHAUKYIIAPOB, 6I/ICCCKTpI/IC,
MCIHAaH.

Yeroipexyroiabuuk. [lapannenorpamm, ero cBoiicTBa u npusHaku. [IpsMoyronbHuk, KBaapaT, poMO, UX
CBOWCTBA M NMpU3HAKH. Tpanenus, CpeaHsis JIUHUS TPaeln; paBHOOSAPEHHAS TPATICTIHS.

MHoroyrojibHuku. Beinykiasie MHOroyroipHukd. CymMma yIjioB  BBINYKJIOTO MHOTOYTOJBHUKA.
Bnucannbie u onucaHHble MHOTOYTOJIBHUKU. [IpaBUTbHBIE MHOTOYTOJIBHUKHY.

OxpyxHocTs W Kpyr. llentp, paauyc, nuametrp. [yra, xopma. Cekrtop, cermeHT. lleHTpanbHBIN,
BIIMCAHHBIA YTOJI; BEJIMUMHA BIMCAHHOTO Yriia. B3anmHOe pacmosokeHue mpsMoi U OKPY>KHOCTH, 08X
oxpyacrocmeti. KacaTenbHasi ¥ ceKyllas K OKpYKHOCTH, PaBEHCTBO KacaTeIbHbBIX, TPOBEJICHHBIX U3 OJHON
TOUKU. Mempuueckue cOOmHOWEHUsL 8 OKPYHCHOCIU: CEOUCNEA CEKYUWUX, KACAMENbHBIX, XOPO.



OKPY)KHOCTB, BIIMCaHHAasA B TPCYTOJIbHUK, U OKPYKHOCTb, OITMCAHHAA OKOJIO TPCYIrOJIbHUKA. Bmmicannrsie n
OIMMCAHHBIC YCTBIPCXYI'OJIbHHUKH. Bnucanuwvie u onucannwvie OKPYIHCHOCMU NPABUTIBHOC0 MHO20)Y20/IbHUKA.

HN3MepeHue reomeTpudecKux BeJuduH. [[nuHa oTtpeska. [[nuHa mromaHoM, IEPUMETP MHOTOYT OJIbHUKA.

Paccrosnue or Touku A0 npsMou. PaccrosHue Mexay napajieiabHbIMU NPAMBIMU. [[JIMHA OKpPYKHOCTH,
4HUCIIO T; AauHA Ayrd. Benmuuza yrna. ['panycHas mepa yria, COOTBETCTBUE MEXKIY BEIMYUMHON yria U
JUIMHOW TyTH OKPY’KHOCTH.

IonsTHE O MyoIIa M MIOCKUX GUryp. PaBHOCOCTaBIEHHbBIE U PABHOBEIUKUE (PUTYPHI.

[Inomane npsmoyronpHuka. Ilmomane mnapamienorpamMma, TpPeyrojbHUKA W Tpamnenuu (OCHOBHBIE
¢dopmyibl). @opMyiibl, BeIpaXKarollye IO b TPEYToJbHUKA: Yepe3 JIB€ CTOPOHBI U YTOJl MEX1y HUMH,
yepesz nepumemp u paouyc GNUCAHHOU OKpydcHocmu, gopmyna Iepona. IInowads yemvipexy2onvbHuka.
[Inomanp kpyra u miIomaas CEKTopa.

Inemenmui J102UKU, Komﬁuuamopuku,
cmamucmuKku u meopuu 3ep0ﬂmuocmeﬁ

Joxa3zatenbcrBo. OnpeneneHus, A0Ka3aTeIbCTBA, aKCUOMBI U TEOPEMBI; CIEACTBUS. Heobxooumbie u
oocmamounsie ycrosus. Koutpnpumep. JlokazarenbcTBo OT npoTUBHOTO. [Ipsimast 1 oOpaTHast TEOpEMBI.
Tlonamue 06 akcuomamuke u aKCUOMAMUYECKOM NOCMPOEHUU 2eOMEMPUU

MHokecTBa 1 KOMOMHATOPUKA. MHodcecmgo. Dnemenm MHodcecmaa, noomuoxcecmso. Obveounenue u
nepeceuenue mHodxcecms. [uacpammol Junepa.
[Tpumeps penieHnss KOMOMHATOPHBIX 3a/1a4: epedop BApUaHTOB, TPABUIIO YMHOKEHHUSI.

CraTucTuyeckue naHuble. [IpencraBienue naHHBIX B Bue TaOmull, auarpamm, rpapukoB. CpenHue
pe3ynbraToB u3MepeHuid. [IoHATHEe 0 CTATUCTHYECKOM BBIBOJIE HA OCHOBE BEIOOPKHU.
[TonsiTHEe W IPUMEPHI CITyYalHBIX COOBITHH.

BepositTHocTh. HacToTa cOOBITHS, BEPOSATHOCTh. PABHOBO3MOKHEIE COOBITHS ¥ TIOJICYET UX BEPOSITHOCTH.
[IpencraBiaeHne o reOMETPUYECKON BEPOSITHOCTH.



TPEBOBAHMUA K YPOBHIO ITIOAI'OTOBKMU BbIITYCKHUKOB

B pesyibTrare H3y4YeHUs] MATEMATHKH YYEHUK JA0JI2KeH
3HAMb/NOHUMAMb:
Martemaruka. Aareopa. I'eomerpus.
HartypaabHblie unciaa. [pooun. PannonaabHbie Ynciia

BbITyCKHHUK HAYIUTCS:

* IOHUMATh OCOOCHHOCTH JIECATUYHON CUCTEMBI CUHCIICHUA,
¢ OIICpUPOBATH MMOHATUAMH, CBA3AHHBIMU C NJCIIUMOCTBIO HATYPAJIbHBIX YUCCII;

* BbIpaXkaThb YHMCJIa B SKBHUBAJEHTHBIX (popmax, BeIOMpas Haubojee MOAXOMIALIYI0 B 3aBUCHUMOCTHU OT
KOHKPETHOW CHUTYyAallUH;

* CPaBHUBATH U yIOPAAOYUBATH PAllMOHAJIBHBIC YHUCJIA;

¢ BBIIIOJIHATE BBIYHUCIICHHUA C paluOHAJIBHBIMKU 4YHCIaMHU, COY€Tad YCTHBIC W ITMCbMCHHBIC HpI/IéMI:vI
BBIHHCHCHHﬁ, MMPUMCHCHHUC KAJIBKYJIIATOPA,

* UCIIOJIB30BATh IMOHATHS U YMEHHUs, CBA3AHHBIC C IIPONOPLMOHAIBHOCTBIO BEJIMYUH, [IPOLICHTAMH, B X0OJ€
pelmeHuss MaTeMaTUYECKHX 3aJa4 U 33/1a4 U3 CMEXKHBIX IIPEIMETOB, BBIIOJIHATH HECI0KHBIE IIPAKTUYECKUE
pacy€Thl.

Buinycknux nonyuum 603M04CHOCHb .

® NO3HAKOMUMBCA C NOSUYUOHHBIMU CUCMEMAMU CHUCTIEHUSL C OCHOBAHUAMU, OMJIUYHbIMU OM ]0,
° yeﬂy6umb u paseuniov npe()cmaeﬂeHuﬂ O HamypajlbHbIX YHUCIAX U ceolicmeax 0€JZMMOCW11/[,'

*  HAYUUMbC UCNONB308aMb  NPUEMbL, DPAYUOHATUSUPYIOWUE BbIYUCTCHUS, NPUOOPecmu NPUBLIYKY
KOHMPOIUPOBAMb BbIYUCTIEHUS, 8blOUPAsL NOOX0OAWUL Ol CUMYAYULU CNOCOO.

JleiicTBUTE/IbHBIE YHCJIA

BrbIIyCKHHUK Hay4YuTCS .

¢ UCII0JIb30BATh HAYAJIBHBIC ITPEACTABICHHUA O MHOKCCTBEC I[efICTBPITeJII)HI)IX YUCCII,
¢ OIICPpUPOBATH MOHATHUEM KBAJIPATHOI'O KOPHS, IPUMCHATDH €TI0 B BEIYUCIICHUAX.

Buinycknux noayuum 803M0OHCHOCHb.!

* pazeums npeocmasieHue 0 Yucie U YUCI08blX CUCEMAx Om HAMYpPaibHblX 00 0eliCmMEUMeIbHbIX YUCel,
0 pONU 8bIYUCTEHUN 8 NPAKMUKE,

* pazeumv U Yeayoums 3HAHUS O OeCAMUYHOU 3anucu OelucmBUMENbHbIX Yucel (nepuoouyeckue u
Henepuoouieckue opoou,).

HN3mepenus, npudInKeHus1, OHeHKH

BrbIITyCKHHUK HAyIUTCS:

¢ UCIOJIb30BAaTh B XOAC PCHICHUA 3aaa4d DJICMCHTAPHBIC MPCACTABJICHUA, CBA3AHHLIC C HpI/IGJII/I)KéHHBIMI/I
3HAa4YCHUSIMHU BCIIMYHH.



Buinycknuk noayuum 803M0HCHOCHb.!

* NOHAMb, YMO YUCLOBblEe OAaHHble, KOMOPble UCNOAL3YIOMCS Ol XAPAKMEPUCUKU 00BbeKmos
OKPYJHCAIOWe20 MUPQ, AGISIOMCS NPEUMYUIeCMEEHHO NPUOIUNCEHHBIMU, YMO HO 3ANUCU NPUOTUNCEHHBIX
BHAUeHUll, CO0ePIHCAUUXCS 8 UHPOPMAYUOHHBIX UCTOYHUKAX, MOJICHO CYOUmMb O NOSPEUHOCMU
npUOIUINCEHUSL,

* NOHAMb, YMO NOSPEUWHOCMb Pe3yIbmama 8blYUCIeHUll 00IHCHA ObIMb COUsMepUMA ¢ NOSPEUHOCbIO
UCXOOHBIX OAHHBIX.

Aaredpanyeckue BbIpaKeHHUs

BEITYCKHUK HAYUHTCS:

* ONEpHUpOBAaTh TOHATUSAMH «TOXIECTBO», «TOXKAECTBEHHOE IpeoOpa3oBaHME», pemaTh 3a/1adH,
coaepxaiue OyKBeHHBIE JaHHBIE; paboTaTh ¢ opMyIaMu;

* BBITIOJIHATH IPE0OPa30BaHNUs BRIPAKCHUMN, COJIEPIKAIINX CTCIICHH C LIETBIMH TIOKa3aTeIsIMH M KBaJpaTHBIC
KOPHHU;

* BBIMOJHSATH TOXKAECTBEHHbBIE MTPEOOPA30BaHMSI PALIMOHANBHBIX BBIPAXKEHUI Ha OCHOBE MPaBUJ ACHCTBHIA
Ha/I MHOTOWICHAMH U aNre0pandecKuMH IPOOsIMI;

¢ BBIIIOJIHATL PA3JIOKCHHUEC MHOT'OYJICHOB HA MHOXKUTCIIN.

Buinycknux nonyuum 803MOMCHOCHb HAYYUMbCA:

* BLINOJIHAMb MHO20UA208ble NPEoOPA308AHUS PAYUOHAILHBIX BbIPANCEHULL, NPUMEHSS WUPOKULL HAOOp
Ccnoco608 u npuémos,

* NPUMEHAMb MOIHCOeCMEeHHble NPeodpPazosanuss Ol peulenus 3a0ad U3 pasiudHblX pasoenos Kypcd
(Hanpumep, 015 HAXOHCOEHUSL HAUOOILULE2O/HAUMEHBULE20 3HAYUEHUS BLIPANCEHUS).

YpaBHeHus1

BEITYCKHUK HAYYHUTCS:

¢ peuiaTb OCHOBHBIC BUAbI pallHOHAJIIBHBIX ypaBHCHI/Iﬁ C OJHOM HCpCMCHHOfI, CUCTCMBI IBYX ypaBHCHI/II\/'I C
ABYMA IEPEMCHHBIMU,

* TIOHMMAaThb YPAaBHEHHE KAaK BAXHECHUIIYI0 MaTEMaTHYECKYI0 MOJEIb Ul ONUCAaHUS W H3Y4YCHHA
pa3Ho00pa3HbIX peaibHBIX CUTYAIMi, peIIaTh TEKCTOBBIC 3a/1a4H aIreOpanyecKuM METOIOM;

* MPUMEHATH IpadUuecKrue NPEeICTABICHUS Ui WCCIIEAOBAaHUS YpaBHEHHM, HMCCIIEJOBAHUS U PELICHUS
CHUCTEM YPAaBHEHHUU C IBYMs IIEPEMECHHBIMHU.

Buinyckuux nonyuum 603mM0xiCHOCHb.

* 0811a0emv CneyuaIbHbIMU NPUEMAMU peulenus YPAGHeHUU U CUCIeM YPABHEHUll, Y8ePEeHHO NPUMEHAMb
annapam ypaeHenuti Oisl peuleHuss pasHoOOPA3HbIX 3a0a4 U3 MAMeMaAmuKu, CMENdCHbIX NpeomMemos,
NPAKmMuKu,

*  npumeHsmbv epaghuueckue npeOCMAasieHus Oas UCCIe008AHUS YPABHEHUN, Ccucmem YVpPAeHeHUI,
cooepacawux OykeenHvle Kodghduyuenmoi.

HepaBencrBa

BI)IHVCKHI/IK HAaY4YUTCA.




* IOHUMATb U MIPUMCHATH TCPMUHOJIOTHUIO U CUMBOJIMKY, CBA3AHHBIC C OTHOIICHUEM HEPABCHCTBA, CBOMCTBaA
YHUCJIOBBIX HCPABCHCTB;

* pelaTh JIMHEHHbBIC HEPABEHCTBA C OJHOM MEPEMEHHOW U MX CUCTEMBI; pelllaTh KBaIpaTHbIC HEPaBCHCTBA
¢ onopoi Ha rpaduvecKue MpeICTaBICHNUS;

* IPUMCHATH alllapaT HEPABCHCTB AJIA PCIICHHA 3aaa4 U3 pa3JINYHbIX pa3aciIOB KypcCa.

Boinycknux noayyum 603MOICHOCHb HAYHYUMBCSL.

* PA3HOOOPA3HBLIM NPUEMAM OOKA3AMENbCNEA HEPABEHCMS, YBEPEHHO NPUMEHAMb annapam HepaseHcmes
071 peulenus pasHooOPA3HbLIX MAMEMAMUYECKUX 3a0ay U 3a0ay U3 CMENCHbIX NpeoMemos, NPaKmuKu,

* npumeHamv epaghuyeckue npedcmasieHus Oas UCCIeO08AHUS HEPABEHCME, CUCMeEM HepaBeHCMms,
cooepacawux OyKeenHvle Kodghduyuenmoi.

OcHoBHbBIC NOHATHSA. YK C10BBIE (PYHKIMH

BI)IHVCKHI/IK HAaY4YHUTCA.

* IOHMMATh U UCII0JIb30BATh (PYHKIIMOHAIbHbBIE TOHITHS U A3bIK (TEPMHUHbI, CHMBOJIMYECKHE 0003HAUEHUS );

* CTpOUTH TpadUKH SIEMEHTAPHBIX (DYHKIMH; MCCIEI0BATh CBONCTBA YHCIOBBIX (DYHKIIMH HA OCHOBE
W3Y4YEeHHUS MMOBEACHHS X TPA(UKOB;

* MOHUMAaTh (PYHKIHIO KaK BaKHEHIIIYI0 MaTEMaTHUECKYIO0 MOJIEIb JIJIsl ONMUCAHUS MPOIECCOB U SIBJICHUIA
OKPY’KaIOIIETO MHUPA, TPUMEHATh (YHKIIMOHATBHBINA S3BIK JIJIST OTIMCAHMS U UCCIICIOBAHMS 3aBUCUMOCTEN
MeX1y PU3NYECKUMHU BETMUYNHAMHU.

Buinycknux nonyuum 803MOHCHOCHb HAYYUMbCA:

* NPOBOOUMb UCCNIE008AHUS, CEA3AHHBLE C U3YYEHUEM CEOUCME QYHKYUL, 8 MOM YUCTe C UCNONb30BAHUEM
KOMHnbvlomepa; Ha 0CHOGe 2papuKkos U3yueHHblX YHKYUL cmpoums Oonee ClodcHvle 2paguku (KycouHo-
3a0anHble, ¢ «BLIKOIOMBIMUY MOYKAMU U M. N.);

* UCNONBL308AMb PYHKYUOHATIbHBIE NPEOCMABLEHUs U CBOUCMEA YYHKYULL OJIs peueHUs MamemMamuieckux
3a0a4 U3 pasiuiHbIX pazoenos Kypcd.

YuciaoBble NOCJIEI0BATEIbLHOCTH

BEITYCKHUK HAY4HTCS

¢ IIOHUMATh U UCIIOJb30BAaTh A3BIK HOCHG}IOB&TGHBHOCTCﬁ (TepMI/IHBI, CHMBOJIMYCCKUC O603Ha'—I€HI/I$[);

* IPUMEHATH (POPMYJIbI, CBA3aHHBIE C ApU(PMETUUECKON M TeOMETPUYECKOM Mporpeccueil, u ammapar,
c(OpPMHUPOBAHHBIN MTPHU U3YUYEHUH APYIHX Pa3eoB Kypca, K PELICHHIO 3a/1a4, B TOM YHUCIIE C KOHTEKCTOM
W3 peaabHOM KU3HMU.

Bbll’lVCKHuK noay4un 603MOHCHOCb HAYYUIMbCA .

* peuiams KOMOUHUPOBAHHbIE 3a0ayU C NPUMEHEHUeM QOpMYN n-20 4leHa U CYMMbl NepeulX N YleHO8
apugmemuueckol U 2eoMempudecKoll Npocpeccuu, NpUMeHss Npu dMOM annapam YpasHeHuu u
HepageHcma,

* NOHUMAMb apuhMemuyecKyro u 2e0MempuyecKyo npospeccuio Kaxk QyHKYuu HamypaibHo20 apeyMeHma,
CBA3bIBAMb  APUPDMEMUUECKYI0  NPOSPECCUro €  JUHEUHbIM — pPOCMOM, 2e0OMempudeckyro — C
9KCNOHEHYUANbHBIM POCHIOM.

OnmucarebHasi CTATHCTAKA BBINYCKHUK HAYYNUTCS WCITOJIB30BATh HpOCTGﬁH.IHC CII0COOBI npeacCTaBJICHUA
1 aHaJIn3a CTaTUCTHYCCKHUX JaHHBIX.




Buinycknuk nonyyum 603moxcnocmes npuodopecmu nepeoHauaibHblil ONblm Op2anu3ayuu coopa OaHHuIX npu
npoGedeHuUU Onpoca 0OUeCmEeHH020 MHEHUs, OCYWEeCMEISMb UX AHAU3, NPEeOCMAasisimG Pe3yibmanmbl
onpoca 6 suoe madoauyvl, OUACPAMMbl.

CayuaiiHble cOOBITHSI U BEPOATHOCTH

BBIHVCKHHK HAaYUYUTCA HAXOJAUTHb OTHOCHUTCIIbHYIO HaCTOTY U BEPOATHOCTDH cnyqaﬁHoro COOBITHSL.

Buinycknux nonyuum 603mMoicHOCHb npuo6pecmu onslm npoee()eﬁwz CﬂyqaﬁHblx IKCnepumennios, 6 niom
yucie ¢ NOMOuWbHO KOMNbIOMEPHO2O MOOQJZMPOGCZHU}L uUHmepnpemayuu ux pe3ylbmamnioe.

KomOunaropuka

BEITYCKHUK HAYIUTCS peuiaTtb KOM6I/IHaT0pHBIe 3aJa4i Ha HAaXOKJICHHUC YHClia 00BEKTOB HIIH KOM6I/IHaHPII>'I.

Buinycknuk _noayuum  603MOJCHOCMb  HAYUUMBCS  HEKOMOPLIM — CHEYUANbHLIM  NPUEMamM  peulenus
KOMOUHAMOPHBIX 3A0aH.

Hacnaonan zeomempusn

Buinycknux naywumcs.

* PACNO3HABAMb HA YePMENCAX, PUCYHKAX, MOOCSX U 8 OKPYICAIOUeM Mupe NIoCKue U RPOCMpPaHCmMEeHHble
2eomempuueckue ueypol;

* pacnosnHasams pazeépmiu Kyoa, npamoy20ibH020 napaiieienunedd, NPAasuibHoU MUPaAmMudbl, YUIUHOPA
u KoHyca,

* CmMpoums pazeéEpmKU Kyoa u npsamoy201bHo20 napaiielenuneod,;

* onpedensimb NO JUHEUHbIM PAaMepam pa3eepmKu (ueypel JTUHEUHble pazmepbl CAMOU ueypul u
Haobopom;

* BLIYUCTIAMbL 00bEM npAMOy20j1bHOcO napaﬂﬂeﬂenuneda.

BbanCKHMK noOaY4unit 603MOMNCHOCHb.

® HaydumuvcCs 6bl4uciiiamb 00bEMBI npoOCMpAaAHCmMeEERHbIX 2eOMeMPUHECKUX cj)ueyp, COCMAeGIEeHHblX U3
NpAMOY20/IbHblX napaﬂﬂeﬂenune()oe;

* yenyoumo u pazéums npedCmagieHus 0 NPOCMPAHCMBEHHbIX 2eOMeMpPUYECKUX Guaypax;
* HAYYUMbCs NPUMEHAMb NOHAMUE PA3ZEEPMKU OISl BLINOIHEHUS NPAKMUYECKUX PACUEMO8.
I'eomempuueckue gpuzypoi

Buinycknux nayuumcs.

® nojib306amMuvbCs A3bIKOM ceomempuu 0715 ONUCAHUA npe()Memoe OKpyotcarnoweco mupa u ux 63auMHO2c0
PACNONIOHNCERHUA,

* HAXOAMUTh 3HAUYEHUS JUIMH JIMHEHHBIX 2JIEMEHTOB (PUIyp U UX OTHOLIEHMS, TpaJlyCHYIO Mepy yriioB ot 0°
1o 180°, mpumeHsisi onpeeNieH s, CBOMCTBA U MPU3HAKK (DUTYP U UX 3JIEMEHTOB, OTHOIEHHS (PUTYp
(paBeHCTBO, 101001E, CHMMETPHUH, TOBOPOT, MapajiesIbHbIN MePeHoC);

* ONEpUPOBATH C HAYAJIbHBIMU MOHATUAMHU TPUTOHOMETPUU U BBINOJIHATH 3JIEMEHTapHBIE ONEPALIUU HaJ|
(GYHKIUSIMU YTIIOB;

* pemaTh 3aJ1a4M Ha JOKa3aTeJIbCTBO, OMMPAsICh HA N3yYEHHBIE CBOWCTBA (PUT'Yp W OTHOILIECHHH MEXTY
HUMH U TIPUMEHSISI U3y4YE€HHBIE METO/IbI I0Ka3aTeIbCTB;



* pemaTh HECIOXKHbIE 3a]ja4l Ha IOCTPOEHHE, IPUMEHSISI OCHOBHBIE aITOPUTMBbI TOCTPOEHHUS C TOMOIIbIO
LUPKYJIS U JIMHEUKH;

® pemiaTtb HpOCTCI\/'II_HI/Ie IIAaHUMETPHUYCCKUC 3aa9U B IIPOCTPAHCTBC.

Bbll’lVCKHMK’ noay4unit 603MOHCHOCIMb.

* osnademb Memooamu peueHus: 3a0ay Ha 8bIYUCIEHUS. U OOKA3AMEeNIbCMEd: MemoooM Om NPOmusHoz2o,
MemoooM nooodUsl, Memooom nepebopa 8apuanmos u MemoooM eoMempuiecKux Mecm modex,

° npuo6pecmu onslnt NPUMEHEHU aﬂze6pauqe01<020 u mpucoHomenmpuiecKkozco annapama u uoetl
08UdICEeHUs. npu peueruu ceomempudeckux 3adaq;

* npuobpecmu OnvIM BbINOJIHEHU NPOeKmod no memam «l eomempuueckue npeodbpazo6anus Ha
ninockocmuy, «l[locmpoenue ompesxoe no ghopmyner.

I/Ismepenue ceomempudecKux 6eJitiun

Buinycknux nayuumcs.

* UCNONBL306AMb CEOUCMBA USMEPEHUS ONIUH, NAOWAOEH U Y2108 NPU PeUeHUY 3a0ay Ha HAX0JCOeHUe OUHbL
ompesKa, ONUHbL OKPYICHOCMU, ONUHBL OV2U OKPYHCHOCMU, 2PAOYCHOU Mepbl yeld;

® 8blHUCIAMb l’l/lOM/}Clal/l mpeycojlbHUKO8, NpAMOY2OJbHUKOG, napaliejlocpammos, mpaneum], Kpycoe6 Uu
cekmopoes,;

* BLIYUCTIAMY ONIUHY OKPYIHCHOCMU, ONUHY OY2U OKPYHCHOCIU,
* BLIYUCTIAMY OIUHBL TUHEUHBIX DNeMEHMO8 Puyp u ux yeivl, UCHOIb3VA POPMYIbl ONUHBL OKPYHCHOCTU U

* peuams nPaKmuyecKkue 3a0adi, CESI3AHHbIE C HAXOHCOCHUEM 2eOMEMPUYECKUX BCIUYUH (UCNONb3YS NPU
HeobX00UMOCmU CNPABOYHUKY U MEeXHUYeCKUe CPeoCmaa,).

BbanCKHuK nOJY4YuUnt 603MONCHOCIMb HAYHUMbCA.

* BLIUUCTAMD NAOWAOU DUSYP, COCMABNIEHHBIX U3 08YX UNU DONee NPAMOY20NbHUKOS, NapalleN0cpAMMO8,
mMpey20bHUKOS, Kpy2a U CeKmopa,

® BblHYUCIAMDb I’l]lOWCl()M MHO20)20/IbHUKOS, UcCnov3ys OMHOWIEHUA pasHoeeIuKocmu u
pasHococmaesieiiocmu,

* NPUMEHAMb aneeopauyecKull U mpueoHOMempuyecKull annapam u uoeu 08UNCeHUs. NPU peuleHuu 3a0ay
HA 8bIYUCTIEHUE NIOWAOeL MHO20)20NbHUKOS.

Koopounamut

Buvinycknux nayyumcs.

* BBIYUCJIATH JUIMHY OTPE3Ka [0 KOOPJAMHATAM €ro KOHIIOB; BBIYUCIISTh KOOPJANHATHI CEPEUHBI OTPE3Ka;
* HCTOJIb30BaTh KOOPAUHATHBIM METO U1 U3yYEHHUsI CBOMCTB MPSAMBIX U OKPYKHOCTEM.

Buinycknux noayuum 603M0OHCHOCHb.!

* 061a0emb KOOPOUHAMHBIM MEMOOOM PeuleHUs 3a0ay Ha 8bIYUCTEHUS U O0KA3aMeNbCmea,

* nPUOOPeCcmU ONbIM UCTIONB308AHUS KOMNBIOMEPHBIX NPOSPAMM OJIsL AHANUZA YACMHBIX CTIYYAE8 83AUMHO20
PACHONONCEHUS OKPYHCHOCEU U NPAMBIX,

* npuobpecmu onvim GbINOIHEHUs NPoekmos Ha memy «llpumenenue KoopouHamHo20 memooa npu
peuienuu 3a0ay Ha 8bIYUCTIeHUS U 00KA3AMeNbCmed



Copepaxanue nmporpaMmbl 3J1eKTHBHOTO Kypca

Ne Ha3zBanue (Tembl) MOaYJISA KounuecrBo
4acos
1. Anrebpanyeckue 3aaHusi 0a30BOTO YPOBHS 9
2. ['eomeTpuueckue 3a1aun 6a30BOT0 YPOBHS 3
3. PeanpHas maTematuka 3
4. 3a/1aHus TOBBIIICHHOT'O YPOBHS CII0KHOCTH 2
O0111e€e KOJIMYECTBO YACOB 17

Monyab 1. Anzeopauueckue 3a0anusn 6a306020 yposus.

BBenenue: nenb U coaepKaHHe SJIEKTUBHOTO Kypca, (Qopmbl KOHTpOJs. OOBIKHOBEHHBIE U
necatudnble 1poou. CtanaapTHbIA BU yncia. OKpyrieHne U CpaBHEHHUE Yncell. byKBeHHbIE BBIPAKCHHUS.
Obnacte pomyctuMblx 3HaueHuid. @opmynsl. CreneHb € [EIbIM  IOKa3aTeleM. MHOTOUWICHBI.
[IpeoOpa3oBanue BbIpakeHUH. Pa3nojkeHWe MHOTOUYWIEHOB Ha MHOXUTENH. Ajredpanyeckue ApOOH.
Coxkpaienue anredpanueckux apodeit. [Ipeo6pasoBanus palnoHalIbHBIX BeIpaskeHUi. KBagpaTHbIe KOpHU.
Jluneiinble W KBaApaTHble ypaBHeHHA. Cuctembl ypaBHeHHMH. HepaBeHCTBa ¢ OJHOM NEpPEMEHHON U
CUCTEMBl HEpPAaBEHCTB. PelieHue KBaapaTHBIX HepaBeHCTB. [lociienoBaTenbHOCTH M MPOTPECCHUU.
PexyppenTHbie hopmynbl. 3aauu, penraeMbple ¢ MOMOIIBIO0 TPOTPECCHI.

Uucna Ha KoopaAuHATHOM nipsiMoid. [IpeacTaBiieHue peiieHnii HEPaBEHCTB U UX CUCTEM Ha KOOPAMHATHOH
npsimoil. dynkuuu u rpadguxku. OCOOEHHOCTH PACIONOXKEHHUSI B KOOPAMHATHOM IJIOCKOCTU TpauKoB
HEKOTOPBHIX (YHKIMH B 3aBHCHMOCTH OT 3HAUEHHs MapaMeTpOB, BXOIAIIUX B (OPMYNBL. 3aBHCHMOCTD
MEXY BEJIMUMHAMMU.

Moayab 2. I'eomempuueckue 3a0auu 6a306020 ypoena. TpeyroibHUKH, YETHIPEXYTOJbHUKHN. PaBEeHCTBO
TPEYroJIbHUKOB, mogooue. Dopmynsl miomaan. [Ipomoprmonanbapie oTpe3kd. OKpYKHOCTH. YTIIBL:

BIIMCAHHBIC U HCHTPAJILHBIC.

Monyasb 3. Peanvnaa mamemamuxka. Ilpouentsl. CocTaBieHre MaTeMaTHYECKON MOJENU MO YCIOBHIO
3amaun. TeKcToBBIE 3alaud Ha TPAKTHYECKUH pacueT. UreHue rpadukoB M JUarpaMM. DIIEMEHTHI

KOM6I/IHaTOpI/IKI/I, CTAaTUCTHUKU U TCOPUHU BGPOHTHOCTGI\/’I. BLIpa)KCHI/Ie BCJIIMYHUHEBI U3 q)OpMy.HBI.

3aoanus noeviwiennozo ypoeusa caoxcuocmu. IlpeoOpa3oBaHusi anreOpandeckux BBIPAKCHHM.
YpaBHeHUs1, HepaBEeHCTBa, cucTeMbl. MccnenoBanue GyHKIMHN U mocTpoeHue rpaduka. Kycouno-3ananusie
¢ynkun. [loctpoenue rpagukoB ¢ MoxyaeM. 3a1a4d Ha IBIKECHHE. 3aaui Ha cMecH, cTutaBbl. CIIOKHBIE

MPOIICHTHI. 3a/1a4r Ha COBMECTHYIO paboTy. 3aJaHus ¢ TapaMeTPOM.



Ne
3aHATHSA

Tewma 3angaTus

Jara npoBeneHus

TIJIaH.

(daxr.

Monyasb 1. Anredopanyeckne 3ajaHusi 0a30BOro ypoBHs

(9 yacos)

Botuucnenusa (1 uac)

1

OOBIKHOBEHHBIE U IeCSITHYHbBIE ApoOu. CTaHAApPTHBINA BUJ YHCIIA.

Ypasnenus u nepasencmea (2 uaca)

2

JIuneliHbIe M KBaJIpaTHBIE YPABHEHUS.

3

JIuneiliHpie 1 KBaAPATHBIC HCPABCHCTBA. Cucremsbl HCPAaBCHCTB.

Koopounamnasa npamas. I'pagpuxu (6 uacoe)

4 Yucna Ha KOOpAMHATHOU IpsAMON. [IpencraBnenue peleHui
HEPaBEHCTB U UX CUCTEM Ha KOOPAWHATHOMN MPSIMOM.

5 I'paduku OyHKIINN 1 UX CBOMCTBA

6 Crenennast pyHKIUS.

7 Kopensb n-oii creneHu.

8 CreneHsb ¢ palliOHAIBHBIM [T0KA3aTEIIEM.

9 Pemenue 3ampau co coopamka OI'D.

Monyab 2. 'eomeTpuyeckue 3axa4u 0a30B0ro ypoBHs

(3 yaca)

Iloocuem yznoe(1 uac)

10

TpeyronpHuk. YeTblpexyroiabHUK. OKpY>KHOCTD.

ITnowaou ghuzyp (1 uac)

11

UYetbipexyroabHuku. TpeyronbHuK. OKpYyKHOCTb U KPYT.

Buvioop eepnuvix ymeeporcoenuii(1 uac)

12

TpeHupoBOYHBIE 3a1aHUS.

Monyasb 3. PeasibHasi MaTeMaTHKA

(3 yaca)

I'pagpuru u ouazpammuir. Texcmoswvie 3a0auu (1 uac)

13

Urenue rpaduxoB u quarpamm. TeKCTOBbIE 3aja4H Ha
[IPaKTUYECKUM pacyer.




Peanvnaa nnanumempusn. Teopua eepoamnocmeit (2 uaca)

14 Pemenue 3a1au mpakTHYECKON HANIPABICHHOCTH.

15 DeMeHThl KOMOMHATOPUKU U TEOPUH BEPOATHOCTEH.

Moayas 1 u 2. 3aaHusi NOBBIIIEHHOT0 YPOBHS CJI0KHOCTH (2 yaca)

16 [TpeoGpa3oBanus anredGpandeckux BHIPAXKEHUH.

17 TekcToBBIE 3a1aUul. 3aAKIIIOUYUTEIBHOE 3aHSTHE.

KaﬂeHHapHO-TeMaTquCKOB IJIAHUPOBAHHE

JIn4HOCTHBIE Pe3yJIbTaThl OCBOCHHS AJANITHPOBAHHOKH 00pa30BaTe/IbHON MPOrPaMMBblI
OCHOBHOTI'0 00111er0 00pa30BaHUA JOJIKHBI OTPAKATH: VI IIyXHX, CJ1a00C/IbIIIAIINX,
MO3/IHOOTJIOXIINX 00yYAIOIINXCS:

CIIOCOOHOCTH K COLIMATBHON aJanTallii U HHTETPAlUU B OOLIECTBE, B TOM YUCIIE MIPH PEaTU3aIiH
BO3MOKHOCTEH KOMMYHUKAIIMH HA OCHOBE CJIOBECHOM peun (BKIIIOYask YCTHYIO KOMMYHHUKAIIHIO), a TAKXKE,
IIpY JKEJIAHUH, KOMMYHHUKALUU HA OCHOBE JKECTOBOM pEUU C JIMLAMHU, UMEIOLUMHU HAPYLICHUS CIIyXa;

JUIsl O0yYarommxcsi ¢ HapyLIEHUSMH OINOPHO-IBUTATENLHOTO ammapaTa: BJIaJeHUE HaBBIKAMH
MPOCTPAHCTBEHHOM M COIMATBHO-OBITOBOM OPUEHTHUPOBKH; YMEHHE CaMOCTOATENBbHO U 0€30MacHO
MepeIBUraThCsi B 3HAKOMOM UM HE3HAaKOMOM MIPOCTPAHCTBE C UCIOJIB30BAaHUEM CIELUATBHOTO
000pyIOBaHUs;, CIOCOOHOCTh K OCMBICICHHIO W JuddepeHnuanum KapTHHB MHpa, €€ BPEMEHHO-
MPOCTPAHCTBEHHON OpraHu3aluy; CIOCOOHOCTh K OCMBICIICHHIO COITMAIIBHOTO OKPY KEHHUS, CBOETO MECTa B
HEM, MPUHSATUE COOTBETCTBYIOLINX BO3PACTY IIEHHOCTEH M COLMANIbHBIX POJIeH;

0J151 00YUAIOWUXCA C PACCMPOUCMEAMU AYMUCHUUECKO20 CHEKMPA:

» (GopMHpOBaHUE YMEHHS CJIEI0BaTh OTPAOOTAHHOW CUCTEME MTPABHJI TIOBEACHUS U B3aUMOICHCTBUS
B IPUBBIYHBIX OBITOBBIX, Y4YEOHBIX U COLMAJBHBIX CHUTyalUsX, YIEP>KUBATh TI'PaHUIIBI
B3aMMOJICHCTBYSI; 3HAHUE CBOUX TPEANOYTCHHN (OrpaHHuYeHUi) B OBITOBOW cdepe u cdepe
HUHTEPECOB.

MeTarlpe)]MeTm,le pe3yjabTarThbI:

MertarnpeMeTHbIE pe3yIbTaThl BKIOYAI0T OCBOSHHBIE 00YYAIOUIMMHUCS MEXITPEIMETHbIEC TOHATHUS U
YHUBEpCaIIbHbIE YIeOHbIe IEHCTBUS (PETYISITUBHBIC, TIO3HABATEIbHBIE, KOMMYHHKATHBHEIC).
MesknpeaMeTHbIe TOHATHS

B ocHOBHOI1 1IKOJIE HA BCEeX MpeaMeTax OyeT MpoIoJbKeHa padoTta 1o GOpMHUPOBAHUIO U
Pa3BUTHIO OCHOB YHTATEJNbCKON KoMneTeHIUH. O0yJaronecs OBIaJeI0T YTEHUEM KaK CPEJCTBOM
OCYIIECTBJICHUS CBOUX JAJbHEHIINX IJIAHOB: MPOJOJKEHUsI 00pa3oBaHus U camooOpazoBanus. [Ipu
U3YYEHHUH Y4EOHBIX IPEAMETOB 00YyJaIolIecs YCOBEPIICHCTBYIOT IPUOOPETEHHBIE HA IEPBOM
YPOBHE HABBIKH PadoThl ¢ HH(popManmeid 1 monorHAT uX. OHU CMOTYT paboTaTh C TEKCTaMH,
peoOpa3oBbIBATh U MHTEPIPETUPOBATH COACPIKALIYIOCS B HUX UH(OPMAIIHIO, B TOM YHCJIE:
* CUCTEMaTU3HUPOBATh, COTIOCTABIISATH, AaHAIU3UPOBATh, 00001AaTh U HHTEPIPETUPOBATH HHPOPMALIHUIO,
COJICPIKAIYIOCS B TOTOBBIX MH()OPMAIIHOHHBIX 00BEKTaX;



* BBIJCJIATD [VIABHYIO ¥ U30BITOUHYIO HH(POPMALUIO, IPEJCTABIATH HHPOPMALIUIO B CKATON CIIOBECHOM
¢dopme (B BUI€ TUIaHA WU TE3UCOB) U B HATJISAHO-CUMBOJIMUECKOH (popme (B Buae Tabiul, rpaduyeckux
CXEM M JuarpamM, KapT HOHATHIH — KOHLENTYaJIbHbIX JUarpaMM, OIIOPHBIX KOHCIIEKTOB);
* 3aIOJIHATH U JOMOJHATH TAaOJIHIIbI, CXEMBI, IUArPAMMBbl, TEKCTHI.
B xone n3yuenus oOyuaromuecs: NpuoOpeTyT ONBIT MPOEKTHOM esITeJIbHOCTH KaKk 00001 (opMbI
y4eOHOI1 paboThl, cHOCOOCTBYIOIIECH BOCIIUTAHUIO CAMOCTOSITEIbHOCTH, MHULIMATUBHOCTH,
OTBETCTBEHHOCTH, MTOBBIIIEHUIO MOTUBALMU U 3(ppekTHBHOCTH yueOHOM AesTenbHocTH. OHU MOTydaT
BO3MOKHOCTh Pa3BUTh CIIOCOOHOCTD K Pa3pabOTKe HECKOJIBKUX BapUAHTOB PELICHUH, K TOUCKY
HECTaHJAPTHBIX PELICHUH, IOMCKY M OCYLIECTBICHHUIO HanboJiee MPUEMIIEMOr 0 PEIIECHUS.

B cootBerctBir @I'OC OOO BBHIIEISAIOTCS TPH IPYIIIBI YHUBEPCATIbHBIX YUEOHBIX IEHCTBHIA:
peryasTUBHbIE, I03HABATEIbHbIE, KOMMYHUKATHBHBIE.

PeryasituBubie YY /|

YMeHHe caMOCTOSATENILHO ONPENeNATh e 00y4YeHus], CTaBUTh U (POPMYIIHPOBATH HOBBIE 33a/1a4l B yueOe
Y TIO3HABaTEJIbHOM JIeATeIbHOCTH, Pa3BUBATh MOTHBBI U HHTEPECHI CBOEH MO3HABATEILHON A€ TEIIbHOCTH.
Obyuarowuiica cmoxcem:

» BBIABHUraTh BEPCHH PEIICHHS MTPOOJIEMBI, (OPMYINPOBATh THITIOTE3BI, IPEIBOCXUIIATH KOHSYHBIH

pe3yibTar;

» CTaBUTh LIEJIb JEATCILHOCTH HA OCHOBE OIPEICIICHHOW POOJIEMBI H CYIIECTBYIOIIUX

BO3MOXKHOCTEI;

» (QopMynupoBaTh y4eOHbIC 3a/1a4K KaK IIard JTOCTUKCHUS TIOCTABICHHOM TIEITU e TeIbHOCTH,
YMeHne caMOoCTOSATENFHO TUIAHUPOBATh ITyTH TIOCTHKEHUS 1Ieiei, B TOM YHCIIe albTepHATHBHBIE,
BBIOMPATH (D PEKTUBHBIC CITOCOOBI PEIICHUS YICOHBIX 3a1a4.

Obyuarowuiica cmodicem:
» OmnpenessaTh HeOOXOUMBbIe IeHiCTBHE(s1) B COOTBETCTBHH C y4eOHOW M IMO3HABATEIBLHOMN 3aaucii 1
COCTABJIATH AITOPUTM HX BBITOJTHEHHS,

» BBIOMpATh U3 NMPEUIOKEHHBIX BAPHAHTOB U CAMOCTOSTEIILHO UCKATh CPEICTBA/PECYPCHI IS

peleHus 3a1a4n/ JOCTHKEHUS T1ETIH;

» COCTaBIIAITh IJIAH PEIICHHS MTPOOJIEMbI (BBIMIOJIHEHHSI TPOEKTA, TPOBEACHUS UCCIICIOBAHNS );
YMeHHne COOTHOCHTB CBOM JICUCTBHS C TUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBIATH KOHTPOJIb CBOCH
JESTENBHOCTH B Mpoliecce AOCTIKEHUS Pe3yabTaTa, OMPeeNsaTh CIOCOObI AEHCTBHIA B paMKax
MIPEUIOKEHHBIX YCIIOBUU M TpeOOBaHUH, KOPPEKTUPOBATH CBOM JICHCTBUS B COOTBETCTBHH C
HU3MEHSIOIIECUCS CUTyallUeH.

OO0yyaromuics CMOXKET:
» OmpeneNsiTh COBMECTHO C TIEJJaroroM M CBEPCTHUKAMU KPUTEPHH TUIAHUPYEMBIX pe3yIbTaTOB U
KpUTEPUHU OLIEHKH CBOEH y4eOHOH eSITeIbHOCTH;
» OIICHUBATH CBOIO JIESATEIBHOCTD, APTYMEHTUPYSI IPUUUHBI TOCTIKEHHUS HITH OTCYTCTBHS
TUTAHUPYEMOTO Pe3yibTaTa;

» CBEpATH CBOM JCUCTBHS C LIENBIO U, IIPH HEOOXOJMMOCTH, UCTIPABIISATH OIIHOKH CaMOCTOSITEIBHO.
YMeHne oleHUBaTh MPaBUIBHOCTD BHIMOJIHEHUS YIeOHOH 3a1a9, COOCTBEHHBIE BO3BMOXHOCTH €€
peLeHHMs.

Obyuarowuiics cmodicem:
» aHaJIM3UPOBATH U 0OOCHOBBIBATH NPUMEHEHHE COOTBETCTBYIOIIECIO HHCTPYMEHTAPUS IS
BBITOJTHEHUS Y4eOHOM 3a1auH;
» OLEHHUBATH MPOJYKT CBOCH NEATETBHOCTH MO 3aJaHHBIM /WA CAMOCTOSTEIBHO OTpeIeICHHBIM
KpUTEPUSIM B COOTBETCTBHUU C IIEIIBIO JESATEIbHOCTH;

» (UKCHPOBATH M aHATM3UPOBATH IUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.
Bnagenue ocHOBaMH CaMOKOHTPOJISI, CAMOOIICHKH, IPUHSATHUS PELICHUI U OCYIIECTBICHUS! OCO3HAHHOTO
BBIOOpa B yUe€OHOM U TO3HABATEIBHOM.

Obyuarowuiics cmodicem:
» Ha0II0naTh U aHAJTU3UPOBATh COOCTBEHHYIO YU€OHYIO M TO3HABATEIBHYIO AEITEIBHOCTD U
JEeSTENBHOCTh IPYTHX 00YUYaIOIUXCs B MPOIIECCE B3aMMOIIPOBEPKU;
» COOTHOCHUTH pealIbHBIC U IJITAHUPYEMbBIE Pe3yNIbTaThl HHINBHYaJIbHON 00pa30BaTeIbHON
NEeSTENBHOCTH U JeNIaTh BBIBOBL;




» TPUHHUMATH pEIIeHUE B YUeOHOM CUTYaIlMl U HECTH 32 HETO OTBETCTBEHHOCTB;

» CaMOCTOSITEIBHO ONPEEIISITh MPUYMHBI CBOETO yCIeXa WK HeyclieXa i HaXOJUTh CIIOCOObI
BBIXO/1a U3 CUTYAllUH HEYCIIeXa;

» PETPOCIIEKTUBHO ONPEACIATh, KAKHUE ISHCTBHS MO PEHICHHUIO y4eOHOM 3a/1a4i HIIH [TapaMeTphI
ATUX JACHCTBUM MPUBENH K MMOJYYEHUIO UMEIOIIErocs MPOAYKTa yueOHOU AesITeIbHOCTH.

ITo3naBarenbubie YY /I
YMeHue onpenensaTh MOHSATHS, CO3/IaBaTh 000OIIEHNS, YCTAaHABIMBATH AaHAJIOT MM, KIACCU(DHUITUPOBATH,
CaMOCTOSITEIIbHO BEIOMPATh OCHOBAHUS U KPUTEPHUU I KITaCCU(PUKAIINK, YMO3aKIIOUeHHE (MHIYKTUBHOE,
JEAYKTUBHOE, 110 AaHAJIOTHUHN) U JIETaTh BHIBOIBI.
Obyuarowuiics cmoicem.
» 00BEIUHSTH NPEAMETHI U SIBJICHHUS B TPYIIIHI 10 ONPEICICHHBIM MPU3HAKaM, CPABHUBATh,
KJIacCU(UIIPOBATh M 00001mAaTh (DaKTHI,
CTPOUTH PACCYXKICHHE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHUSIM U OT YaCTHBIX SIBJICHHMA
K OOIIMM 3aKOHOMEPHOCTSIM;
CTPOUTH PACCYXKICHHE HA OCHOBE CPABHEHUS MTPEIMETOB U SIBICHUMN, BBIJIEIISSI IPU 3TOM 00IIHe
MIPU3HAKY;
M3JIaraTh MOJIyYEHHYIO HHPOPMAIINIO, HHTEPIPETUPYS €€ B KOHTEKCTE pelIaeMoi 3a/1auu;
CaMOCTOSITEIIPHO YKa3bIBaTh Ha HH(OPMAIIHIO, HY)KJAIOIIYIOCS B MPOBEPKE, MIpeasiaraTh U
MPUMEHSITh CITIOCOO TIPOBEPKH JIOCTOBEPHOCTH MHPOPMAITUH;
JieJaTh BBIBOJI HA OCHOBE KPUTHYECKOTO aHAIM3a Pa3HbIX TOUYEK 3PEHUs, TOATBEPIKIATh BHIBOJ]
COOCTBEHHOW apryMeHTAIUeH WIH CAMOCTOSITEIBHO TIOJTYICHHBIMU JIAHHBIMH.
YMeHue co3/aBaTh, MPUMEHSTh M MPE0OPa30BBIBATh 3HAKH U CUMBOJIBI, MOJISTTH M CXEMBI ISl PEIICHUS
y4eOHBIX U MTO3HABATEIIBHBIX 33/1a4.
Obyuarowuiics cmooicem.
0003HaYaTh CHMBOJIOM U 3HAKOM TPEIMET U/WIIH SIBIICHUE;
OTIPECIIATE JIOTHUSCKHE CBSI3H MEXKIY TPeIMETaMH H/VITH SBJICHUSIMH, 0003HAYaTh JAHHBIC
JIOTUYECKHE CBS3U C IIOMOIILIO 3HAKOB B CXEMC;
CTPOUTH MOJIENIH/CXEMY Ha OCHOBE YCJIOBHH 3a/1aud W/WIIM CTIOCO0a €€ pelieHus;
MEPEBOUTH CIOKHYIO TI0 COCTaBY (MHOTOACIIEKTHYIO) HH(OPMAIIHIO U3 TpadhUIecKOro Uiu
(hopManTM30BaHHOTO (CHMBOJIBHOTO) MPEICTABICHUS B TEKCTOBOE, H HA000OPOT;
CTPOUTH CXEMY, aJITOPUTM JCHCTBUS, UCIIPABJISATH WM BOCCTAHABIMBATH HEU3BECTHBIN paHee
QITOPUTM Ha OCHOBE MMEIOIIETOCs 3HaHUsI 00 00BEKTE, K KOTOPOMY MPUMEHSIETCS AITOPUTM;
» CTPOMTH JOKA3aTeIbCTBO: MPSAMOE, KOCBEHHOE, OT IPOTUBHOTO;
CMBIC/I0BOE UTEHHE.
Obyuarowuiics cmooicem.
» HaxOJUTh B TEKCTE TPpeOyeMyto HHPOPMAIUIO (B COOTBETCTBUH C LIEISIMUA CBOCH JICATEIBHOCTH ),
» OpPHUEHTHPOBATHCS B COJCPIKAHUHU TEKCTA, TOHUMATH IEJIOCTHBIA CMBIC TEKCTa, CTPYKTYPUPOBAThH
TEKCT;
» TpeoOpa3oBBIBATH TEKCT, KIIEPEBOJISH €0 B IPYTyIO MOJAAIBHOCTD.

YV VV V V

Y VV VYV

KommyHnukaruBubie YY /|

YMeHue OpraHu30BbIBaTh Y4€OHOE COTPYAHHYECTBO U COBMECTHYIO JACSITEILHOCTD C YUYUTEIEM U
CBEPCTHHKAMH; pad0TaTh HHIWBUYALHO U B TPYIIIE: HAXOIUTH O0IIee PEIICHHE U pa3periaTh
KOH()IUKTBI HA OCHOBE COTJIACOBAHUS MO3MIIMKA U y4eTa HHTEPECOB; (POPMYITHPOBATh, AprYMEHTHPOBATh H
OTCTauBaTh CBOE MHEHUE. QOVYArOUUNIC CMONCEN.

» OIpeAesIATh BO3MOXKHBIC POJIU B COBMECTHOM JIeATEIbHOCTH;

» WUTpaTh ONpPEACICHHYIO POJIb B COBMECTHOM JIEITEITLHOCTH;

» TPHUHHUMATH TIO3HMIIMIO COOCCETHUKA, TOHMMAs ITO3UIHIO APYroro, pa3invaTh B €ro PeYr: MHCHHE

>

(TOUKy 3peHus), JOKA3aTeIbCTBO (APTYMEHTHI), (PaKThl; TUIIOTE3bI, AKCHOMBI, TEOPHH;
OTIpeNeNATh CBOU ACUCTBUS U ACHCTBUS MapTHEPA, KOTOPbIE CIOCOOCTBOBANIN MU
MPENSTCTBOBAIN MPOTYKTUBHOM KOMMYHUKALIUY;
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Y VVV V¥V

CTPOUTDH IMO3UTUBHBIE OTHOLIEHHS B IpoOliecce yueOHOW U MO3HABATEIbHOM NesATEIbHOCTH;
KOPPEKTHO U apryMEHTUPOBAHHO OTCTAMBATh CBOIO TOUKY 3PEHUS, B JUCKYCCUU YMETh BBbIIIBUIaTh
KOHTpapryMeHTBI, lepedpazupoBaTh CBOKO MBICIIb (BJIaJICHUE MEXAaHU3MOM 3KBUBAJIEHTHBIX
3aMeH);

KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C TOCTOMHCTBOM MPHU3HABAThH OIIMOOYHOCTb
CBOETO MHEHMSI (E€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

IpeularaTh albTEPHATUBHOE PEIIEHUE B KOH(JIMKTHON CUTYyallUy;

BBIJICJISTH OOIIYIO TOUKY 3PEHHUS B IUCKYCCHH;

JIOrOBAapUBATHCS O MPABUIIAX M BOIPOCAX Ul 0OCYX/IE€HUS B COOTBETCTBHUHU C IIOCTABICHHOH Nepen
IPYIIION 3a1a4ei;

OpraHu30BBIBAaTh YU€OHOE B3aUMOJIEHCTBUE B rpyMIie (ONpeesaTh 00Iue LeIH, pacpeaesaTh
pOJIu, 10rOBapuBaThCs APYT C APYTOM U T. 11.);

YMeHue 0co3HaHHO MCIOJIb30BaTh PeUEBbIe CPEICTBA B COOTBETCTBUH C 3a/1a4eil KOMMYHHMKAIUH TS
BBIPAXEHUS] CBOMX YYBCTB, MBICIIEH U MOTPEOHOCTEN JJIsl INIAHUPOBAHUS U PETYIISIIUU CBOEH
JIeSITEIbHOCTH; BJIAJICHUE YCTHOW M MUCbMEHHOM PEYbI0, MOHOJIOTMYECKOM KOHTEKCTHOM peyblo.
Obyuarowuiics cmodicem:

>

YV WV VYV

OTOMpaTh W UCIIOJIB30BATh PEUEBBIC CPEACTBA B TIPOIIECCE KOMMYHHKAITUU C APYTHUMHU JIFOABMU
(nnanor B mape, B MaJIOi rpynne U T. 1.);

MPEACTABIATh B YCTHOW WJIM MUCBMEHHOH (hopMe pa3BEepHYTHIN TUTaH COOCTBEHHOM JCATEIHLHOCTH,
coOTI0AaTh HOPMEI ITYOJIMYHON pPEeUH, PETJIaMEHT B MOHOJIOTE U JIUCKYCCHU B COOTBETCTBHH C
KOMMYHUKATUBHOM 3a/1aueii;

WCIIOIb30BaTh BepOaIbHbIE CPECTBA (CPEICTBA JIOTUUECKOU CBSI3U) IS BBIJICTICHUSI CMBICIIOBBIX
OJIOKOB CBOETO BBICTYIUICHUS;

WCIIOJIb30BaTh HEeBepOaIbHBIC CPECTBA WU HATJISTHBIE MAaTCPUAITHI,
MOATOTOBJICHHBIE/OTOOPAHHBIE TI0JT PYKOBOJICTBOM YYHTEJIS;

®opMUpPOBAHUE U PA3BUTHE KOMIIETEHTHOCTH B 00J1aCTH UCIOJIb30BAHUSA HH()OPMALIMOHHO-
KOMMYHUKAIMOHHBIX TexHoJioruii (nanee — KT).
Obvuarowutics cmoxcem.

>

>

1[eJIeHAMNpPaBICHHO UCKATh U UCIIOJIb30BaTh HH(GOPMAIIMOHHBIE PECYpPChI, HEOOXOIUMBIE IS
penieHust yueOHBIX U PAKTUUYECKUX 3a/1a4 ¢ momoinsio cpeacts UKT;

BBIJICTISITH HHPOPMAIIMOHHBIN aCTeKT 3a/1a4i, OTIEPUPOBAThH JaHHBIMH, UCIIOJIB30BAaTh MOJIETh
pELICHUS 3a/1a4H;

HCIIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUH (BKJIIOYAsi BHIOOP a/IeKBAaTHBIX 3a/1a4e
WHCTPYMEHTAJIBHBIX MPOrPaMMHO-AIIAPATHBIX CPEJICTB U CEPBUCOB) JIJISI PEIIICHUS
MH(OPMAIIMOHHBIX 1 KOMMYHHKAITMOHHBIX YU4eOHBIX 32/1a4, B TOM YHCJIE: BBIYUCIICHUE, HATMCAHNE
JOKJIaJI0B, peepaToB, CO3IaHue MPE3CHTALUN U 1.

MertanpeameTHble pe3yJIbTaThl OCBOCHHS aJallTHPOBAHHON 00pa30BaTe/LHOM

NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs OTPAKAKOT:

1.
2.

3.
>

>

>

JUIs TITyXUX, CIa00CIBIIIAIIUX, T03JHOONIOXIINX 00y4arOIUXCs:
BJIaJICHHE HAaBBIKAMHU OIPEJEJICHUs U UCTIPABIEHUS CclIelu(UIECKUX OIUOOK (arpaMMaTU3MOB) B
IIACbMEHHOW U YCTHOU peuy;

U1 00y4aroIuXCcs ¢ paCCTPOUCTBAMH ayTUCTHYECKOTO CIEKTpa:

(dhopMupoBaHHE CITOCOOHOCTHU MJIAHUPOBATH, KOHTPOJIUPOBATH M OLEHUBATh COOCTBEHHBIC ydeOHbIE
JEUCTBHSI B COOTBETCTBUMM C TIOCTABJICHHOW 3aJadedl M YCIOBUSIMH €€ peaau3alyu Ipu
COITPOBO’KAAOIIEH MTOMOIIM MEIarornyeckoro paboTHUKA M OPTaHU3YIOIIEH TOMOIIH ThIOTOPA;
(dhopmMupoBaHHE YMEHUS ONpeaesaTh Hanbonee 3 PEeKTUBHBIE CTIOCOOBI JOCTHKEHUS PE3ybTaTa Mpu
COITPOBO’KAAIOILEH MTOMOIIM MEIarorHuecKoro paboTHUKA M OPTaHU3YIOIIEH TOMOIIH ThIOTOPA;

(¢bopMUpOBaHHE YMEHHUS BBINOJHATH JACHCTBHUS MO 3aJ@aHHOMY alTOPUTMY WM O0paslly INpu
COITPOBOKAAIOIIEH MTOMOIIH MEIarorHuecKoro pabOTHUKA M OPTraHU3YIOIIEH ITOMOIIH THIOTOPA;



» (GopMHpOBaHWE YMEHHS OIICHWBAThH PE3YJITAT CBOCH JESATEIHLHOCTH B COOTBETCTBUU C 3aJlaHHBIMH
3TaJOHAMM MPU OPTaHU3YIOILIEH TOMOIIH ThIOTOPA;

» (QopMHpOBaHWE YMEHHUsS aJleKBaTHO PEarnpoBaTh B CTAHJAPTHOW CHTyallMd Ha YCIIeX W HEyaady,
KOHCTPYKTHBHO JEHCTBOBATh JaXkKe B CUTYAILMSIX HEycIeXa MpU OpraHu3yIolIe MOMOIIN ThIOTOPA;

» Ppa3BHUTHE CIIOCOOHOCTH CaMOCTOSTEIIEHO OOpATHTHCS K TEIAarorndeckoMy pabOTHUKY (Tiemarory-
TICUXOJIOTY, COLMAJIbHOMY IEJarory) B cilydae JIMYHBIX 3aTPYJHEHUN B pELIEHUH KaKoro-inbo
BOIIPOCA;

» (dopmHupoBaHHE YMEHHS aKTHBHOTO WCIIOJIB30BaHUS 3HAKOBO-CHMBOJIMYECKHX CPEICTB IS
npenacrapiaeHuss uHGopmanuu o0 M3ydaeMbIX OOBEKTaX W MpoleccaX, pa3InYHbIX CXEM peIIeHUS
y4eOHBIX M MPAKTUYECKHUX 3a7a4 IPU OpPraHU3yIoLIeH MOMOIIH IeJarora-rcuxoiora u ThIoTopa;

» Ppa3BHUTHE CIOCOOHOCTH CaAMOCTOSATENBHO JACHCTBOBATH B COOTBETCTBUY C 33/IaHHBIMU ATAJIOHAMH TTPH
noucke MHQOpPMAIMK B Pa3IMYHbIX HCTOYHUKAX, KPUTUYECKU OLICHUBATh W HHTEPIPETHPOBATH
HoJy4yaeMyto HH(POPMAIIUIO U3 PA3IUYHBIX HCTOUHUKOB.

IIpeameTHbIe pe3yabTaThl H3Yy4YeHUs MpeaMeTa «Ajaredopa» 9 kiace
OnucarejbHas CTATHCTHKA

Ooyuarowuiica 9 Kkracca Hayuumcs:

» HCIIONB30BaTh HpOCTCI)’IHII/Ie CIIOCOOBI MNpEaACTAaBJICHUA U aHaJIn3a CTATUCTUYCCKUX TaHHBIX.

06vltalou4uﬁc;l 9 knacca noJjiyuunm 603MOMHCHOCHLb

» TpUOOpPECTH MepBOHAYAIBHBIN OMBIT OPraHU3aluu cOOpa NaHHBIX MTPH MPOBEICHUH OTPOCca
0OIIECTBEHHOT'O MHEHUSI, OCYIICCTBIIATh UX aHATN3, TIPEICTABIATH PE3yAbTATHI ONPOCa B BUIE
TaOJIUILIBI, JUATPAMMBI.

Cay4aiiHblie cOObITHSI U BEPOSITHOCTh

Ooyuarowunica 9 knacca nayuumcs

» HaxOJIUTh OTHOCHTEJBHYIO YaCTOTY H BEPOSTHOCTh CIIyJaifHOTO COOBITHS.

Oﬂvuammuﬁc;l 9 knacca noJiyuunm 603MO0MHCHOCHLb

» TIPUOOPECTH OTBIT MPOBEACHUS CITyJailHBIX SKCIIEPUMEHTOB, B TOM YHCJIE C TIOMOIIBIO
KOMIIBIOTEPHOI'0 MOJEIUPOBAHUS, HUHTEPIPETALUN UX PE3YIbTAaTOB.

KomOunaropuka

Ooyuarowuiica 9 Kknacca nayuumcs

> peuaTtb KOM6I/IHaTOpHLIe 3aJa4yi Ha HaXOXACHUC YuCJia 00BEKTOB HUIIH KOM6I/IHaI_II/II\/'I.

Ooyuarowuiicsa 9 Knacca nOaAy4uUm 603MO0NHCHOCHLD

> HAaYYUTBHCA HEKOTOPBIM CIICIIMAJIbHBIM HpI/IéMaM peuIcHuAd KOM6I/IHaTOpHBIX 3azaad.

Juist csienbIX U CAA00BUAAIIUX 00y YAKOIIMXCH:
» BIaJICHHUE NPAaBUJIAMH 3aIIUCH MAaTEMaTHIECKUX (POPMYII M CHIEINAIBHBIX 3HAKOB PeNIbe(hHO-TOUCUHON
cuctembl 00o3HaueHui JI. bpaiins;
» BIaJIlcHHE TaKTUILHO-0CSI3aTeIbHBIM CIIOCOOOM 00CIIEIOBAHUS U BOCIIPUSITUS PEIIbEPHBIX
n300pakeHu MpeIMeTOB, KOHTYPHBIX N300pakeHNI reoMeTpruuecKux (GUryp u T.11.; yMEHUE
YUTaTh pelibe(HbIe TPapUKHU 3JIEMEHTAPHBIX (PYHKIUI HA KOOPIUHATHOM MJIOCKOCTH, IPUMEHSTh



CHenHaIbHbIe TPUCTIOCOONICHUS ISl pelbe()HOTO YepUEHHUsI; BIIAJCHNUE OCHOBHBIM () YHKIIMOHAJIOM
IIpOrpamMMbl HEBU3YalIbHOTO A0CTyna K nHpopmaru Ha 3kpaHe [1IK, ymeHne nucnomnp3oBath
NEePCOHATIbHBIE TU(DIOTEXHUUECKUE CPeICTBA NH(DOPMAITMOHHO- KOMMYHHUKALIMOHHOTO JIOCTYIIA
CJIEIIBIMU O0Y4aIOLIUMHUCS;
014 00YUaAOMUXCA C HADYUWIEHUAMU ONOPHO-06U2ANEIbHO20 ANNAPaAma:
» BIIQJICHHE CHENHAIbHBIMH KOMIBIOTEPHBIMH CpPEACTBAMH TPEACTABICHHUS W aHATW3a JAHHBIX |

YMEHHME HCIIOJIb30BaTh IIEPCOHAIBHBIE CpPEACTBA  JIOCTyIa C  Y4€TOM  JBUIATEJIbHBIX,
peueBUraTeIbHbIX U CEHCOPHBIX HapyIEHUH; YMEHHME HCIOJb30BaTh MEPCOHAJIBHBIE CpPEACTBa
noctymna."

B noBceaHeBHOM KU3HM U IPH M3YYEHHHU APYTUX PeIMeETOB:

» TpeICTaBiIATh HHPOPMALUIO O PEaNTbHBIX MPOIeccax U SBICHUSX CIIOCOOOM, aJIeKBaTHBIM €€
CBOWCTBAaM U LIEJIN UCCIIEI0BaHMS;

» aHaNM3MpPOBaTh W CPABHUBATH CTATHCTHUECKHE XapPAaKTEPUCTHKH BBIOOPOK, IOJIYYEHHBIX B
MpoLecce pelleHrs MPUKIAAHON 3a/ayd, U3y4eHUs peajbHOro SIBICHUS, PEUICHUs 3aJaud U3 APYTUx
y4eOHBIX MPEIMETOB;

»  OIIGHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHUH U SBICHUH B PAa3IMYHBIX CUTYAIIUAX.

TexcroBbIC 3a1a4H

» PemaTh npoCThIE U CIIOXKHBIE 3a/Ia4H, a TAKKE 331a4H MOBBIIIEHHON TPYIHOCTH U BBIICTISTH UX
MaTeMaTHYECKYIO0 OCHOBY;

»  pacrio3HaBaTh Pa3HbIC BUJBI U TUIIBI 33/1a4;

» UCIIONIb30BAaTh pa3Hble KPaTKUE 3allMCH KaK MOJENTH TEKCTOB CIOXHBIX 3a7ad M 3amady
MOBBIIIEHHOMN CJIOKHOCTH JUIs TOCTPOEHUSI TIOMCKOBOM CXEMBbI U PELIeHHUs 3aja4, BHIOUPATh ONTUMAIBHYIO
JUIsL pacCMaTpUBaeMoOM B 3a/1aue CUTyallud MOJIEIb TEKCTA 3a1a4H;

» pasnuuaTh MOJENb TEKCTa M MOJENb PelIeHHs 33Jayd, KOHCTPYHPOBAaTh K OJHOW MOJEIH
pELIEHNs CIOKHBIX 3a7ja4 Pa3Hble MOJIEIH TEKCTA 33Ja4H;

» 3HaTh W NMPHUMEHATH TPU criocoba MOMCKA pemeHus 3a1ad (0T TpeOOBaHUS K YCIOBHIO U OT
yCIIOBUS K TpeOOBaHHIO, KOMOWHUPOBAHHBIH);

»  MOZETUPOBATH PACCYKIACHUS MPH MOUCKE PEIICHHUS 3a/1a4 C TOMOIIBIO Tpad-CXeMBbl;

»  BBIJICIIATH ATAITbI PEHICHHS 33aJa4y U COJIEPKaHUE KaXIOT0 dTaIa;

» yMeTh BHIOMpaTh ONTUMAJBHBIA METOJ] pEIICHHS 3aadydl W OCO3HaBaTh BBIOOp METOIA,
paccMaTpuBaTh pa3IMYHbIE METO/Ibl, HAXOJUTh PAa3HbIC PEIICHUS 3a/1a41, €CIIU BO3ZMOKHO;

»  aHaJIM3UPOBATH 3aTPYIHEHHS MPH PEIICHUHN 3a7ad;

»  BBINOJHATH pa3IMyYHBIC NMPEoOpa3oBaHMs NPEAIOKEHHON 3a7add, KOHCTPYHPOBATH HOBBIC
3aJjaud U3 IaHHOMU, B TOM YHCJIie 0OpaTHEIE;

» UHTEPIPETHPOBAaTh BBIYHCIHUTENBHBIC pPE3YJIbTaThl B 3ajade, HCCIEJOBaTh MOIYYCHHOE
peleHue 3a1auH;

» W3MCHATH YCJIOBHE 3a7ad (KOJIMYECTBEHHBIC WIIM KadeCTBEHHBIC JlaHHBIE), HCCIEIOBATH
HM3MEHEHHOE NPeo0pa30BaHHOE;

» aHaAJIU3UPOBATh BCEBO3MOJXKHBIC CHTYallMd B3aMMHOTO DPACHOJOXKEHHS JBYX OOBEKTOB U
H3MEHEHHE UX XapaKTePUCTUK MIPU COBMECTHOM JIBH)KEHUH (CKOPOCTb, BPEMsI, PACCTOSIHUE).ITPH pEIICHUE
3aJa4 Ha JBWXKCHHME JBYX OOBEKTOB KaKk B OJHOM, TaKk M B IPOTHUBOINOJIOXKHBIX HaIIPABICHUSIX,
KOHCTPYHPOBATh HOBbIE CUTYaI[M HA OCHOBE N3MEHEHHUS YCIOBH 3a/1auu NpU ABMXKEHUH TI0 PEKE;

» HccIenoBaTb BCEBO3MOKHBIC CHUTYallMM TIPU PEUICHWH 3aJady Ha JBI)KEHHE TI0 peKe,
paccMaTpuBaTh Pa3HbIE CUCTEMBI OTCUETA;

» pemarth pa3HOOOpa3HBIC 3a/1a41 «HA YaCTHY;

» pemath U OOOCHOBBIBATH CBOE pEIICHHWE 3a7ad (BBIACISATH MAaTEeMaTHYECKYyI0 OCHOBY) Ha
HaXO0X/IEHUE YaCTH YKCJIa ¥ YUCIIA [10 €ro YaCTH Ha OCHOBE KOHKPETHOI'O CMBbICTA IpOOH;



»  OOBACHATH UIEHTHYHOCTH 33/1a4 PAa3HbIX THIIOB, CBSI3bIBAIONINX TPHU BEITHMUMHBI (Ha paboTy, Ha
MOKYIKH, HA JBM)KCHHUE). BBLACIATH TH BEJIWYMHBI M OTHOIICHHS MEXIYy HHMH, NMPUMEHATh UX TpPU
peleHnH 3a1a4, KOHCTPYHPOBATh COOCTBEHHBIE 33/1a4 YKAa3aHHBIX THUIIOB;

» BIajeTh OCHOBHBIMH METOJaMH pEUICHUs 3aJad Ha CMECH, CIUIaBbl, KOHIIEHTPAIWH,
UCTIOJIB30BATh MX B HOBBIX CUTYalMSAX MO OTHOIICHHUIO K N3YYEHHBIM B ITpoIiecce 00ydeHus;

»  pelaTh 3a/1a4d Ha MPOLIEHTHI, B TOM YHCJIE, CIIOKHBIE IPOIICHTHI C 000CHOBAHNEM, UCTIOIB3YS
pasHbIe CIIOCO0HI,

» pemarth JOTHYECKHE 337ayll Pa3HBIMH CIIOCOOaMH, B TOM YHCIIE, C ABYMs OJIOKaMH U C TpeMs
OJI0KaM¥ JaHHBIX C TIOMOIIBIO TaOJIHII;

» pemiate 3amadd M0 KOMOWHATOPHKE M TEOPUH BEPOSTHOCTEH HAa OCHOBE HCITOJIB30BAHUS
M3YYEHHBIX METOZOB U 0OOCHOBBIBATH PEIICHHE;

» pelath HEeCJIOKHBIC 3a]]a4y [0 MaTEeMaTHYeCKOW CTaTHCTHKE;

B noBceHeBHOM KU3HHU U NPH U3YYeHUH APYTHX MPeIMETOB:

» KOHCTPpYHMpOBAaTh HOBBIC I JAaHHON 3aJaudl 33JayHble CUTYallMd C Y4YETOM pPeabHBIX
XapaKTepUCTHK, B YACTHOCTH, MPU PEIICHUHU 337a4 Ha KOHIIEHTPALMH, YUYUTHIBATh IJIOTHOCTh BEIECTBA;
pelaTh 1 KOHCTPYHPOBATH 3a/1a4 HA OCHOBE PACCMOTPEHUS PEaTIbHBIX CUTYalUil, B KOTOPBIX HE TpeOyeTCs
TOYHBIN BBIYUCIUTENIbHBIA PE3YNbTaT;

» pemuiath 3a/1a4d Ha IBH)KEHHE 10 peKe, pacCMaTpuBasi pa3Hble CUCTEMBI OTCUETA;

»  KOHCTPYHMPOBATH 33JaUHbIC CHUTYyaIluH, IPUOIMKEHHBIC K pealbHON T1eHCTBUTEIHHOCTH.
I'eomeTpuyeckue (purypsl

» CB0OOIHO OmepHpOBaTh FT€OMETPHUCCKIMHU MOHATHAMHU HPU PELICHUH 3a7ad U MPOBEICHUU
MaTEeMaTH4YeCKUX PacCyKACHUIA;

»  CaMOCTOSITENTbHO (POPMYITUPOBATH ONPEIEICHUS TEOMETPUIECKHUX (DPUTYP, BBIIBUTATH TUTIOTE3BI
0 HOBBIX CBOMCTBAX U MPU3HAKAX FEOMETPHUECKUX (PUTYp M 00OCHOBBIBATH HIIU OTIPOBEPTaTh UX, 000011aTh
WIA KOHKPETH3UPOBAaTh pe3yJbTaThl Ha HOBBIE KJAacChl (UIyp, MPOBOJUTH B HECIOXKHBIX CIydasx
KJIacCUpHUKAIUIO GUTYP TI0 Pa3InIHBIM OCHOBAHHSM;

» HCCIeNOBaTh YEPTEKH, BKIOYAs KOMOWHAIWU (UTYp, H3BIEKaTh, HHTEPIPETHPOBATH W
peoOpa3oBbIBATH HHPOPMAITUIO, TIPEICTABICHHYIO Ha YepTEkKaX;

» pemarth 3aJa4dl TeOMETPHYECKOTO COIEPXKAHUS, B TOM YHCIE B CUTYalUsAX, KOTJa aJrOpHUTM
pELICHUs He CIIelyeT SIBHO U3 YCIIOBHS, BBIIOIHATH HEOOXOIUMBIE IS PEIICHHS 331a4H JONOJTHUTEIbHbIC
MOCTPOCHUSI, UCCIIEJ0BATh BO3MOXKHOCTH IPUMEHEHUSI TEOpeM H (HOpMyII UTS peLIeHUs 3a1ay;

»  (GopMynupoBaTh U JOKA3bIBATh T€OMETPUICCKHIE YTBEPIKICHHUS.

B noBcegHeBHOI :KM3HM M TPU U3YUYEeHHH IPYTHX MPeIMETOB:

»  COCTaBIISITh C MCIIOJIb30BAaHUEM CBOWICTB T€OMETPUYECKUX (PUTYp MATEMAaTUUECKUE MOJICITH JUIS
peleHns 3a/1a4 MPaKTUIeCKOTr0 XapaKkTepa M 3a/1a4 U3 CMEXHBIX AMCIUIUINH, HCCIIE0BAaTh OTy4YCHHbIE
MOJICJTH ¥ HHTEPIIPETUPOBATH PE3YIIbTaT.

OTHowmenust

» Brnanerp NOHATHEM OTHOLICHUS KaK METAIlpeIMETHBIM;

» CBOOOJHO OMNEPUPOBATH TOHATUSMH: PAaBEHCTBO (HUrYp, paBHBIE (UTYPHI, PAaBEHCTBO
TPEYrOJBbHUKOB, MApaIeIbHOCTh MPSIMBIX, NEPHEHAUKYISIPHOCTD MPSIMBIX, YIJIBI MEXIY MPSIMBIMH,
MIEPIICHANKYIISIP, HAKIOHHAS, POCKIHS, ogo0ue Gpuryp, noJo0HbIe GUTypHl, TO00HbBIE TPEYTOIBHHUKH,

»  HCIOJIb30BaTh CBOMCTBA MOO0OUS U paBEeHCTBA (QUTYp MPH PELICHUH 3a]ay.

B noBcegHeBHOM KM3HHM U NPU U3YYeHUH JPYTHX NPEAMETOB:

» UCIIOJIb30BAaTh OTHOWICHMS JMJISI TOCTPOCHMS M HCCIEAOBAHMSA MAaTEMAaTHUCCKUX MOJENel
00BEKTOB peabHOM KU3HHU.
H3mepennsi 1 BbIYHCIEHHUSA



» CBoOOIHO oOmNepUpoOBaTh MOHATHSAMH JJIMHA, IUIOMAAb, OOBEM, BEJIMYMHA yIia Kak
BEJIMYMHAMHU, MCIOJIb30BaTh PABHOBEJIMKOCTh W PAaBHOCOCTABICHHOCTh MPU PEIICHHH 3aJad Ha
BBIYHCIICHUE, CAMOCTOSITENIbHO IMOJIy4aTh M HUCIONIB30BaTh (DOPMYIbI AJisi BBIYUCICHUU TUIOINANCH U
00bEéMOB (huUryp, cBOOOJAHO ONMEPUPOBATH MIMPOKUM HAOOpPOM (OpMyN Ha BBIYHCIICHHE IPU PEHICHUU
CJIOKHBIX 3aJlad, B TOM YHWCJIE W 3aJ1ad Ha BBIYHCICHHE B KOMOWHAIUSAX OKPYKXHOCTH U TPEYrOJbHUKA,
OKPY>KHOCTH M YETHIPEXYTOIBHUKA, a TAK)KE C IPUMEHEHUEM TPUTOHOMETPHUH;

»  CaMOCTOSITEIILHO (hOPMYITMPOBAThH TUIIOTE3bI U IPOBEPATH UX JIOCTOBEPHOCTb.

B noBceaqHeBHOI KM3HM U NIPH U3YYEHHHU IPYTUX NPeIMETOB:

»  cBOOOIHO oIepupoBaTh POpPMYIaMH P PEIICHUH 33]1a4 B IPYTUX YICOHBIX MPEAMETAX U IIPH
MPOBEICHUN HEOOXOIUMBIX BBIYUCICHUI B peaIbHON KU3HU.

I'eomeTpryeckue NoCTpoeHUs

» OmnepupoBaTh MOHATHEM HAa0Opa 3JIEMEHTOB, ONPEACIIIONINX TE€OMETPUIECKYIO QUTYPY,

» BIageTh HAOOPOM METOJI0B MOCTPOCHHI IIUPKYJIEM H JTHHEHKO;

» TPOBOJMTH aHAIH3 M PEATTM30BBIBATE ITAIBI PEIICHHS 33129 Ha TIOCTPOCHUE.

B noBceHeBHOM KU3HM U NIPU U3YYEHUH APYTUX NPEAMETOB:
> BBINOJIHATD ITIOCTPOCHHS Ha MECTHOCTH;
»  OILIGHWBATh Pa3MepPhl peabHBIX 00BEKTOB OKPYKAIOIIETO MHUpA.

IIpeodpa3zoBanus

» OnepupoBaTh JBIKCHUSMH U IIPEOOPa30BaHUSIMHU KaK METAIPEIMETHBIMH MOHSATHSIMH;

»  OIepupoBaTh MOHSATHEM JBIDKCHUS U MPeoOpa3oBaHUs MOZ0OMS /st 000CHOBaHHIA, CBOOOIHO
BJIAJIeTh NMPUEMAMU IOCTPOEHUs (UTYp C TMOMOLIbIO JBMXEHUH U MpeoOpazoBaHMs MONO0OMS, a TaKxke
KOMOHMHAIUSIMU JIBUYKEHUH, TBUKEHUH U IPeoOpa30BaHuil;

» WUCHOJIb30BaTh CBOWCTBA JIBM)KEHHW W TpeoOpa3oBaHUM ISl TPOBEACHUS OOOCHOBaHUS W
JI0Ka3aTeIbCTBA YTBEPXKICHUI B FT€OMETPUH U APYTUX y4eOHBIX MpeIMeTax;

»  T0JIb30BaThCS CBOMCTBAMU JBIDKCHUH M IPEOOpa30BaHMid IPU PEIICHUH 3a1a4.

B noBce1HeBHOM KU3HHM U NP M3YYEHUH JAPYIHX NPEAMETOB:

» TIPUMEHSATH CBOWCTBA IBMKCHUH M MIPUMEHSTH 1MO100ME JIJIsl TOCTPOSHUH U BBIYUCIICHHM.
BexTopbl M KOOPAMHATHI HA IJIOCKOCTH

» CB0OOIHO OHEpUpPOBaTH IMOHATHAMHU BEKTOP, CyMMa, Pa3HOCTb BEKTOPOB, HPOM3BEICHUE
BEKTOpAa Ha YUCJIO0, CKAJSIPHOE ITPOU3BEEHUE BEKTOPOB, KOOPANHATHI HA INIOCKOCTH, KOOPAUHATHI BEKTOPA;

» BIAJCTh BEKTOPHBIM M KOOPAMHATHBIM METOJOM Ha IUIOCKOCTH ISl PEUICHMs 3a1ad Ha
BBIYMCIICHHUE U I0KA3aTEIIbCTBA;

» BBHIONHATH C TOMOLIBIO BEKTOPOB M KOOPAHMHAT JIOKAa3aTEIbCTBO W3BECTHBIX EMY
reoMeTpU4ecKuX (hakToB (CBOIMCTBA CPEAHUX JIMHUMN, TEOPEM O 3aMeUaTeNIbHbIX TOUKAX U T.I1.) U MOJy4aTh
HOBBIE CBOICTBA U3BECTHBIX PUTYD;

» HCIONIb30BaTh YpaBHEHUS (GUTYp JUIsl pEHICHHs 3aJad M CaMOCTOSITEJIbHO COCTaBIIATH
ypaBHEHHUS OTJEJIbHBIX IJIOCKUX (pUryp.

B noBceHeBHOI KU3HHU M NIPU U3YYEHHUH APYTHX NPeAMETOB:

»  WCIIONIb30BATh MOHATHS BEKTOPOB M KOOPAMHAT JUIS PEIICHUs 3a/1a4 1Mo Gu3MKe, reorpadguu u
JIPYTUM y4eOHBIM IIpeIMeTaM.

Hcropus maTteMaTHKHU

» TloHumare MaTeMaTHKy Kak CTPOrO OPTaHU30BaHHYIO CHCTEMY HayYHBIX 3HAHHH, B YaCTHOCTH
BIAJETh IPEACTaBICHUSAMH 00 AKCHOMATHYECKOM IIOCTPOCHHHM TE€OMETPUM U  IEPBUYHBIMU
MIPEACTABICHUSMH O HEEBKIIMJIOBBIX T€OMETPHSIX;

» paccMmarpuBaTh MAaTeMaTHKy B KOHTEKCT€ HCTOPUHM PAa3BUTUS LUBWIM3ALWU W HCTOPHHU
pa3BUTHUSA HAyKU, IOHUMATh POJIb MATEMATUKU B pa3BuTun Poccun.

MeToanl MaTEeMATHKU



» Brnanerp 3HaHUSIMHU O Pa3IUYHBIX METOJaX OOOCHOBAHUS M OMPOBEPIKCHUS MATEMATHUYECKUX
YTBEPKJICHUM U CAMOCTOSITEIbHO MPUMEHSTh UX;

»  BJIJICTh HABBIKAMH aHAJIM3a YCJIOBUS 3aJ1a41 M OTPEACICHUS TOAXOAIINX SIS PEIICHUS 3a/1a4
M3y4YEHHBIX METOJOB WJIM UX KOMOWHAIIWH;

» XapaKTepHu30BaTh MPOW3BEJICHUS MCKYCCTBA ¢ y4ETOM MATEMATHYCCKHX 3aKOHOMEPHOCTCH B
MPUPO/IE, UCTIOJIH30BATH MATEMATUUYECKHIE 3aKOHOMEPHOCTH B CAMOCTOSITEJIbHOM TBOPYECTRBE.
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