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IMosicuuTeIBLHASA 3aIMCKA

Pabouas nporpamma o npeamery «Anredpa» cocTaBieHa B COOTBETCTBHUH C:

- Koncturyuueit Poccuiickoit @enepanuu.

- KonBenmueii o nmpaBax peOeHKa.

®denepanbHbIM 3aK0HOM OT 29.12.2012 1. Ne 273- @3 «O6 obpazoBannu B Poccuiickoit denepanumy.

- IlocTaHoBI€HHEM TIIABHOTO TOCYIAPCTBEHHOTO caHUTapHOrO Bpada P® ot 29 nexabps 2010r. Ne 189 o BBenenuu B aerictBue Canurap-
HO-3MUEMHOJIOTHYECKHUX MPaBUiI U HOPMATUBOB «I UrneHnveckue TpedoBaHUs K YCIOBUSIM OOyUeHHUs B 0011e00pa30BaTeNbHbIX YUPEKICHH-
ax, CanlluH 2.4.2.2821-10» ¢ uameHeHUsMU 1 fononHeHusMA OT: 29 utonst 2011 r., 25 nexadps 2013 r., 24 Hos16ps 2015 .

- [Ipuxazom MunoOpnayku Poccun ot 17.12.2010 Nel897 «OO6 yTBepkaeHUU U BBEACHUU B JeiCTBHE (hefepaibHOro rocyJapCTBEHHOTO
00pa30BaTeNBLHOTO CTAaHJAPTa OCHOBHOTO 001Iero oopa3oBanus» (pexd. ot 29.12.2014).

- [Ipukazom MunucrepctBa obpazoBanus u Hayku Poccuiickoit @eaeparuu 18.12. 2012 Ne 1060 «O BHeceHun usmenenuit B denepanb-
HBIA TOCYIapCTBEHHBIM 00pa30BaTeIbHBIA CTAHAAPT HAYAIHLHOTO OOIIETr0 00pa30BaHUs», YTBEPKICHHBIN MpruKka3oM MUHUCTEpCTBA 00pa3oBa-
Hud u Hayku Poccuiickoit ®deneparuu ot 06. 10. 2009 Ne 393.

- [IpumepHO# OCHOBHOM 00pa30BaTEIBHOM MPOTPAMMOIl OCHOBHOT'O 00IIero oOpa3oBaHusl, 0J00OpPEHHOH pemeHneM (enepanbHOro y4ueo-
HO-METOJIUYECKOT0 00beIMHeHus 0 001iemMy oOpa3oBanuto (mporokon Nel/15 ot 08.04.2015r.)

- OCHOBHOI1 00pa30BaTEIBHON POTpaMMOii OCHOBHOTO obmiero oopazosanus [ BOY COII Ne 13.

- l'onoBeiM yuebHbiM 1anom 'BOY COLI Ne 13.

- Yerasom I'bOY COIII Ne 13.

- YMK: Mopakosud A. I'. Anrebpa. 9 knace. B 2 u. Y. 1. YuebHuk 11 ydanuxcsi o01eo0pa3oBaTeNbHbIX yupexaeHuil. — M.: Muemo3u-
Ha, 2010 T.

-Mopaxosuu A. I'., Tynsunnckas E. E., Mumycruna T. H., Anekcanaposa JI. Anredpa. 9 knace. B 2 4. Y. 2. 3agaunuk uid yqammxcst 00-
neoOpa3oBaTeNbHbIX yupexaeHui. — M.: Muemosuna, 2010 r.

VYueOHbIe TOCOOUS:

1. Mopakosud A. I'. Anrebpa. 7 — 9 xi.: Meronnueckoe nocobue s yuurens. — M.:Muaemosuna, 2001 r.
HHTepHeT-pecypchl:

www.edu.ru (caiit MOuH P®).

www.school.edu.ru (Poccuiickuii 001ieo6pa3zoBarenbHbIi mopTan).

www.fipi.ru (cailt @enepaabHOr0 HHCTUTYTA MEIarOrHYeCKUX U3MEPEHHI).

www.math.ru (MHTepHET-IOAAEPKKA YUUTEIEH MaTEMaTUKH).

WWW.it-n.ru (ceTh TBOPUYECKUX YUUTEIICH )

http:// mat.1september.ru (caiiT razeTs! «MareMaTHKa)

http:// festival.1september.ru (pectuBans negarornueckux unen «OTKpoITHINA ypok» («IlepBoe ceHTAOps»))
www.exponenta.ru (o6pazoBaTebHBIN MATEMAaTUYECKUI CaT).

N~ WNE



9. www.math.ru/lib (anexTponHas maremarnyeckas OHOTHOTEKA).

10. http:/school.collection.informika.ru (equHas xKoJeKIus MUGPOBEIX 00pa30BaTEIBLHBIX PECYPCOB).
11. www.kokch.kts.ru (on-line TectupoBanue 5-11 kaacchr).

12. http://teacher.fio.ru (megaroruyeckas Macrepckas, ypoku B IHTepHETE M Ipyroe).

W3ydyeHne MaTeMaTHKH Ha CTYIIEHU OCHOBHOT'O 001ero o0pa3oBaHMs HAIIPABJICHO HA JOCTHKEHHUE CIEIYIOIINX IIeIeH:

— OBJIaACHHUC CHUCTEMOIl MaTEMaTUYCCKHUX 3HAHUU U YMGHHﬁ, HCO6XO[[I/IMBIX AJIs1 TPpUMCHCHUS B HpaKTquCKOﬁ ACATCIIbBHOCTHU, U3YUCHUS
CMCIKHBIX JUCHUIIINH, TPOJOJIKCHUSA 06pa303aHH51;

— HHTCJJICKTYAaJIbHOC PAa3BUTHC, q)OpMI/IpOBaHI/Ie Ka4ycCTB JIMYHOCTH, HCO6XOI[I/IMBIX YCJIOBCKY IJIA HOHHOLIGHHOI\/JI JKN3HHU B COBPECMCHHOM
oOmiecTBe: SICHOCTh U TOYHOCTh MBICIIH, KPUTUYHOCTh MBIIUICHUS, WHTYUIUS, JIOTHUYECKOE MBIIUICHUE, DJIEMEHTHI arOPUTMUYCCKON
KYJIbTYPBI, IPOCTPAHCTBECHHBIX MPEJICTABICHU, CIOCOOHOCTH K TIPEOJIOJICHUIO TPYAHOCTEH;

- (bOpMI/IpOBaHI/IC HpeI[CTaB.HCHI/If/'I 00 HACAX U METOAaX MATCMATUKU KAaK YHUBCPCAJIBHOT'O A3bIKa HAYKHM U TCXHUKHU, CPCACTBA MOJCIUPOB a-
HUS SIBJICHHI U TTPOIECCOB;

— BOCIHTaHUE KYJIbTYPhl JUYHOCTH, OTHOILICHUSI K MATEMAaTHUKE KaK K YacTH OOIIEYEIOBEYECKON KYJIbTYPhl, IOHUMAaHUE 3HAYMMOCTH Mar e-
MAaTHKU OJIs1 HAYYHO-TCXHUYCCKOr'o rporpecca.

AnreOpa HaneneHa Ha (OPMUPOBAHHE MAaTEMAaTUYECKOTO amrapara JUisl pElIeHUs 3a]a4 U3 MaTeMaTHKH, CMEXKHBIX IPEJIMETOB, OKPYKar0-
meﬁ PCAITBHOCTH. SI3BIK aJIF€6pI)I MOAYCPKUBACT 3HAUCHUC MATCMATUKH KaK A3bIKa JIA IIOCTPOCHUA MATCMATHYCCKUX MOHCHCﬁ, IIpOLECCOB 1
SBJIEHUH peanbHOro Mupa. OIHON U3 OCHOBHBIX 33/1a4 U3yUeHUS alreOphl SIBISIETCS Pa3BUTHE aITOPUTMUYECKOTO MBIIUICHUS, HE0OX0IUMOTrO0,
B YAaCTHOCTH, OJId OCBOCHHA KypcCa I/IH(i)OpMaTI/IKI/I; OBJIAAICHUEC HABbIKaMU ACAYKTHBHBIX paCCY)KHGHHﬁ. Hp606p330BaHI/IC CHUMBOJIMYCCKUX
(hopM BHOCHUT CBOH crierpuvecKuii BKIaa B pa3BUTHE BOOOPaKEHUs, CTIOCOOHOCTEH K MaTeMaTH4ecKoMy TBOpUYeCTBY. [[pyroii BakHOMU 3a/1a-
4yell u3yueHus anreOpsl SBISETCS MOJIyYeHUE HIKOJIbHUKAMHM KOHKPETHBIX 3HAaHUM 0 QYHKIMSIX KaK BayKHEHIIel MaTeMaTH4eCKOW MOAENH JUIs
OTMCAHUS U UCCIIEIOBAaHUS Pa3HOOOPA3HBIX MPOIIECCOB, A (POPMUPOBAHMS Y YUALTUXCS MPEACTABIECHUI O POJIM MATEMATHKHU B Pa3BUTUU IH-
BUJIM3ALIUU U KYJIBTYPHI.

bazucublit yueOHbIN (00pa3oBaTeNbHBIN) MJIaH HA U3YYEeHUE aareOpsl B 7 — 9 Kimaccax OCHOBHOM IIKOJIBI OTBOJIUT 3 Haca B HEJIENIO B TeUe-
HUU KaXXJI0TO To/1a 00yueHwus, Bcero 306 ypokoB



Conep:kanue y4eOHOT0 nmpeaMeTa Kypca ajareopbl 7 — 9 kjiaccoB

B kypce anredpbsl MOKHO BBLACTUTH CIEAYIOLINE OCHOBHBIE CO/IepKATEIbHbIC JIMHUU: apudmMeTrka; anredpa; GyHKIIMH; BEpOSITHOCTh U CTaTH-
ctuka. Hapsiny ¢ 3TUM B coliepskaHue BKIJIFOUEHBI JIBa IOIIOJHUTENIBHBIX METOI0JIOTMUECKUX Pa3Jielia; JIOTMKa U MHOKECTBA; MaTeMaTUKa B UCTOPH-
YECKOM Pa3BUTHUH, YTO CBSI3aHO C pealu3alueil nenei o0enHTeUIeKTYaIbHOTO U OOLIEKYIbTYpHOTO pa3BuTus ydammuxcs. CoaepxaHue Kaxaoro
U3 ATUX Pa3/ie]OB Pa3BOPAYMBACTCS B COJEP)KATEIbHO-METOINYECKYIO JTUHUIO, IPOHU3BIBAIOIIYI0 BCE OCHOBHBIE COJEp)KaTeabHble JIMHUU. [Ipu
3TOM rnepBasi TUHUS — «JIorukKa u MHOKECTBa» — CIYXKUT 1I€JIM OBJIA/ICHUS YUYAlIUMUCS HEKOTOPBIMU 3JIEMEHTAMU YHUBEPCAJILHOTO MaTeMaTruye-
CKOTO s3bIKa, BTOpas — «MaTeMaTHka B UCTOPUYECKOM Pa3BUTHUM» — CHOCOOCTBYET CO3JaHMIO OOIIEKYJIbTYpHOTO, TyMaHUTapHOrO (oHa H3-
yueHus Kypca.

Conepxanue JTMHUN «ApUPMETHKA» CIYKHUT 0a30i U AadbHEHIIET0 N3yUeHHs yJaIllMMUCS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO MX JIOTH-
YECKOT0 MBIIUICHUS, JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aIrOPUTMaMHU, a TaKKe MPUOOPETEHUIO PAKTUYECKUX HABBIKOB, HEOOXOJUMBIX B I1O-
BCE/IHEBHOM JKM3HU. Pa3BUTHE MOHSATHS O YKMCIie B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAIBHBIMUA M UPPALMOHATIBHBIME YHACIaMH, (POPMUPOBAHHEM
MEPBUYHBIX IPEICTABICHUI O IEHCTBUTEIILHOM YHUCIIE.

Coneprxanue muHIH «AJreOpa» crocoOCTBYeT (POPMUPOBAHHIO Y YUAIIMXCSI MATEMAaTHYECKOTO arlnapara sl pelieHns 3a/1ad U3 pa3/esioB Ma-
TEMaTHKH, CMEXHBIX MPEAMETOB U OKPYKAIOUIeil peaabHOCTU. SI3bIK anreOphl MOAUYEPKMBAET 3HAYCHHUE MATEMATHUKH KaK SI3bIKa JUIS MOCTPOCHUS
MaTeMaTUYECKUX MOJIEJIEN MTPOLIECCOB U SBJIEHUHN pealbHOro0 MUpa.

Pa3BuTHe anropUTMHYECKOTO MBIIUICHHUS, HEOOXOIUMOTO, B YaCTHOCTHU, JUII OCBOCHHS Kypca MH(POPMATHKHU, U OBIIAJICHHE HABBIKAMU JENYK-
TUBHBIX PacCyXICHHUM TakXkKe SBJISIOTCS 3aJadyaMu n3ydeHus anreopsl. [IpeoOpazoBaHue CUMBOJIBHBIX (OPM BHOCHUT clieU(pUUYECKHIl BKJIaJ] B pa3-
BUTHE BOOOpAKEHMSI yUalINXCs, UX CIIOCOOHOCTEN K MaTeMaTUYeCKOMY TBOPUYECTBY. B OCHOBHOM IIKOJIE MaTepual rpyNIupyeTcsl BOKPYT paluo-
HaJIbHBIX BBIPAKCHUIA.

Copepxanue paznena «DyHKIIMN» HALIETICHO HA MOJTYYeHHE MKOJIbHUKAMU KOHKPETHBIX 3HaHUN O (DYHKIIMU KaK BayKHEHIIel MaTeMaTH4eCcKon
MOJIEH JIJIsl ONMCAaHUs U UCCIIEJOBaHMSI pa3HOOOpa3HbIX MpoleccoB. M3yueHnue 3Toro Matepurasia cniocoOCTBYET Pa3BUTHIO Y yUYaAIIUXCS YMEHUS HC-
MOJIb30BaTh PA3IUYHbIE S3BIKM MAaTEMaTUKH (CJIOBECHBIN, CAMBOIUYECKHH, TpadUueCcKuii), BHOCUT BKJIaJ B (OPMHUpPOBAHUE MPEACTABICHHUI O POIH
MaTE€MaTHUKHU B Pa3BUTHH [IUBUJIN3ALUU U KYJIbTYPHI.

Pa3znen «BeposITHOCTB M CTaTUCTHKAY» — 00sI3aTEIbHBIN KOMIIOHEHT IIKOJIHLHOTO 00pa30BaHusl, YCUIIMBAIOIINMA €r0 MPUKIATHOE U TPAKTHIECKOE
3HaueHue. ITOT MaTepuai HeoOX0UM, MPEeXk/Ie BCEro, Iisl GOPMUPOBAHUS Yy yUaIIUXCS (PYHKIMOHATBHOW IPAMOTHOCTH — YMEHHS BOCIIPUHUMATh
U KPUTUYECKH aHAIM3UPOBATh WH(HOPMAIIKIO, IPEACTABICHHYIO B Pa3IUYHBIX (opMax, MOHUMATh BEPOSATHOCTHBIN XapaKTep MHOTUX PEaTbHBIX 3a-
BHUCUMOCTEH, MPOU3BOAUTH MPOCTEHIINE BEPOSITHOCTHBIE pacuérhbl. M3ydueHne ocHOB KOMOMHATOPHKHU MMO3BOJMT y4allleMycsl OCYLIECTBIIATh pac-
CMOTpEHHE CcIy4aeB, mepedop U MOACUET YnciIa BAPUAHTOB, B TOM YUCIIE B MPOCTEHIINX MPUKIATHBIX 3a/1a4ax.

[Ipyu n3ydeHuH CTATUCTUKH U BEPOATHOCTH O0OTALIAOTCS MPEACTABICHUS O COBPEMEHHOM KapTHHE MHpa M METOJlaX ero ucciefaoBaHus, Gop-
MUPYETCS] IOHUMaHUE POJU CTATUCTHKU KaK UCTOYHHKA COLMATHHO 3HAYMMOW MH(POPMAINHN U 3aKIaJbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIILIE-
HUS.

JlanHasi mporpamma 1o MaTeMaTHKe JJisi OCHOBHOM IIKOJIBI SIBJSETCS JIOTHUYECKUM MPOAOKEHUEM MPOrPaMMBbl /Il HAYaJIbHOM IIKOJIbI U BMeE-
CTE C HEeHl COCTaBIIAET ONMMCAHNUE HETIPEPHIBHOTO Kypca MaTeMaTuku ¢ 1-ro mo 9-if kiacc o6meo0pa3zoBaTeIbHOM MIKOJIbI.



Apugmemuxa
PauunonanbHble yncsaa. Pacimmpenne MHOXeCTBA HaTYpaIbHBIX YHCENT JO MHOXKECTBA IENbIX. MHOXKECTBA IEIBIX YHCEN 0 MHOXKECTBA PAINo-

m
HaJIbHBIX. PalinoHanbHOE YMCIIO KaK OTHOIICHHE ;, e m — 1EeI0¢ YUCJIo, N — HaTypaJbHOC. CreneHs ¢ OCJIBIM ITIOKa3aTCJICM.

HeiicTrBuTeIbHBIE YHCaa. KBagpaTHBIN KOpeHb U3 uncia. KopeHs TpeThelt cTenenn. 3arnuch KOPHEH ¢ MMOMOIIBIO CTETICHU ¢ APOOHBIM TOKa3a-
TEJIEM.

[TonsiTue 06 MppanuoHaIbHOM YHcle. MppalroHanbHOCTh YKCIa U HECOU3MEPUMOCTh CTOPOHBI M AMArOHalu KBajpara. JleciTuuHble npuodimxKe-
HUS UpPALlMOHAIbHBIX YUCEIL.

MHO0eCTBO JIeHCTBUTENBHBIX YUCEIl; MPEJICTABICHHE JEHCTBUTENbHBIX YHcel 0ECKOHEUHBIMU NEeCATUYHBIMU ApoOsmu. CpaBHEHUE EHCTBUTENb-
HBIX YHCEI.

Koopaunarnas npsimasi. I3o0paskeHue yncen TOYKaMu KOOPIMHATHOM MpsMOoid. UKCIIOBBIE MPOMEKYTKH.

N3mepenus, npudiauzkeHusi, oneHKH. PazmMepsl 00BEKTOB OKpYKaroLIEero Mupa (OT 3J€MEHTapHBIX 4YacTHUI] 10 BceseHHoil), MINTeNnbHOCTh
MIPOLIECCOB B OKpY’KarolieM Mupe. Boljenenne MHOKUTENST — CTENEeHH JECSITH B 3amucu uucina. [IpubnmxéHHoe 3HaUYeHUe BEIMYUHBI, TOUHOCTD
npubmkenus. [Ipukuaka u olleHKa pe3ysibTaToOB BBIYUCIICHUH.

Anzeopa

Auaredpanyeckne BbipaxkeHHsl. bykBeHHbIE BbIpaXKeHUs (BBIPAXKEHUS C IIepeMEHHbIMH). YncnoBoe 3HaueHne OyKBEHHOTo BbipaxkeHus. [lomy-
CTHUMbIC 3HaueHHUs mepeMeHHbIX. [lofcTaHOBKA BBIpaKEHUN BMeECTO MepeMeHHbIX. [IpeobpazoBanue OYKBEHHBIX BBIPaKEHHI HA OCHOBE CBOWCTB
apudmeTnyecKkux eicTBui. PaBeHCTBO OyKBEHHBIX BhIpakeHUH. ToxaecTBo.

CreneHnp ¢ HaTypaJbHBIM MOKa3aTesleM U €€ cBoiicTBa. OHOWIEHB! U MHOrouIeHbl. CreneHns MHOrouaeHa. CiloKeHHne, BBIUUTaHNuEe, YMHOKEHHE
MHOTrouIeHOB. DOopMyIbl COKpaAIIEHHOTO YMHOXKEHUS: KBAJApaT CyMMBbI U KBajapaT pazHocTu. Dopmyina pasHocTu kBaapaTtos. [IpeobpazoBanue 1e-
JIOTO BBIPAYKEHUS B MHOTOWIEH. Pa3iiojkeHne MHOTO4IeHOB Ha MHOKUTENIN. MHOrowIeHs! ¢ 01HON nepeMeHHol. Kopenb MHOrounena. KsaapaTtHsiii
TPEXWIEH; Pa3I0kKEHUE KBAIPATHOIO TPEXWIEHA HA MHOKUTEIH.

Anrebpanueckast 1po6s. OCHOBHOE CBOMCTBO anredpandeckoit Apodu. CioxeHue, BBIMUTaHUE, YMHOXKEHHE, JAeJICHUE alredpanueckux JIpooeH.
Crernens c 1eNbIM [T0Ka3aTeleM U €€ CBOMCTRA.

ParmonanbHble BeIpaskeHUs U UX peoOpa3oBanus. Jloka3aTenbcTBO TOXIECTB.

KBanparnsie kopHu. CBolicTBa apu(pMeTH4ecKUX KBaIpATHBIX KOpPHEN M UX MPUMEHEHHUE K MPeoO0pa30BaHUIO YHCIOBBIX BBIPAKEHUIN U BBIUM C-
JICHUSM.

YpaBHenusi. YpaBHeHue ¢ oqHOM niepeMeHHoil. Kopenb ypaBHeHus1. CBOMCTBA YHCIIOBBIX PABEHCTB. PABHOCHIIBHOCTH YpaBHEHHIA.

JIuneitHoe ypaBHeHue. KBagpaTHoe ypaBHeHHE: (opMyIia KOpHEH KBajgpaTHOro ypaBHeHus. Teopema Buera. Pemenue ypaBHeHM, CBOAALIINX-
csl K IMHEWHBIM U KBaJpaTHBIM. [IpuMeps! perieHus: ypaBHeHU TpeThell 1 yeTBEPTOM creneHeil. Pemenue 1poOHO-palinoHaNbHBIX YpaBHEHUH.

VYpaBHeHME ¢ ABYMs NTepeMEHHbIMU. JIMHEITHOE ypaBHEHUE C IBYMs IEPEMEHHBIMU, IPUMEPBI PELLICHUS yPAaBHEHUH B LIEJIBIX YHCIaX.

Cucrema ypaBHEHMH ¢ IByMs epeMeHHbIMU. PaBHOCHIIBHOCTH cucTeM. CHUCTEMBI IBYX JUHEHHBIX YpaBHEHUH C ABYMs IEPEMEHHBIMU; pelie-
HUE MOJCTAHOBKOM U ClIOKeHHEM. [IprMepsl pelieHns: CUCTEM HEJIMHEWHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a7a4 anreOpandecKuM CIIoCOOOM.



JlekapToBbl KOOPJMHATHI Ha IUIOCKOCTH. ['padmyeckas uHTEpHpeTanys ypaBHEHUs C ABYMS IepeMEeHHbIMH. I'paduk JMHEHHOro ypaBHEHUS C
JIBYMs IEPEMEHHBIMU; YTIIOBOK KO3 PHUIMEHT NPSMOH; yCIOBUE NapaJlIeNbHOCTH NPAMBIX. [ paduku npocTeHMX HEMMHEWHBIX YpaBHEHUH: Tapa-
6oua, runep6osa, OKpyKHOCTh. ['padnyeckas HHTEpIpeTaLys CUCTEM YPaBHEHUI ¢ ABYMS IEPEMEHHBIMU.

HepaBencrBa. HucnoBble HEpaBEHCTBA U UX CBOMCTBA.

HepaBenctBo ¢ ogHOlM nepeMeHHO. PaBHOCHIIBHOCTh HEpaBeHCTB. JIMHEHbIE HEPAaBEHCTBA ¢ OJHON nmepemMeHHou. KBajpaTHble HepaBeHCTBA.
CucreMbl HEpaBEHCTB C OJIHOM MEPEMEHHOM.

Dyukyuu

OcHOBHBbIE MOHATHS. 3aBUCUMOCTH MeXy BenuunHamu. [lonsatre Gpynkuuu. O6racte onpeaeneHuss 1 MHOKECTBO 3HaueHui GpyHkuuu. Cro-
coObl 3amanus Gpynkuuu. ['paduk dyakuun. CBoiicTBa GyHKIINN, HX oToOpakeHHe Ha rpaduke. [Ipumepsl rpadukoB 3aBUCUMOCTEN, OTPAKAIOIINX
peayibHbIE MPOIIECCHI.

YucaoBble pyHKkuun. OyHKIIUN, ONUCHIBAIOIINE IPSIMYIO U OOpaTHYIO IIPOIOPIHMOHANIbHBIE 3aBUCUMOCTH, UX IpaduKu U cBoicTBa. JIuHeliHas
¢dynkuus, e€ rpaduk u cBorictBa. KBanparnunas ¢pynkuus, e€ rpaduk u coiictBa. CteneHHbie (YHKIIMU C HATYPAIBHBIMU MTOKa3aTesIMu 2 U 3, ux
rpaduku u coiicTBa. I'paguxu pynxmuit y=+/x, y=3/x, y=|x|.

YucnoBble mocjenoBaTeJbHOCTH. [IoHATHE 4YMCIOBOM IOCIEAOBATEIBLHOCTU. 3a/laHuE IOCIIEOBATEIBHOCTH PEKYPPEHTHOM (opmynol u
dopmynoii N-ro uieHa.

Apudmernuaeckas 1 reomeTpudeckas nporpeccuu. @opmyssl N-ro 4ieHa apupMeTHIECKON U TEOMETPHUECKON MPOTPECCrii, CYMMBI TIEPBBIX N-X
yjieHOB. M300paxeHne 4ieHOB apu(pMeTHUEeCKOM U reoMeTpUIecKoil mporpeccuii TOUKaMu KOOPAUHATHOM IIOCKOCTH. JIMHEHHBIN U 9KCIIOHEHIH-
anbHbIN pocT. CII0KHBIE TPOLIEHTHI.

Bepoamnocms u cmamucmuka

OnucaresqbHas cratuctuka. [Ipencrasnenre naHHbBIX B Bue Tabmul, AuarpaMm, rpagukoB. CiydaiiHas U3MeHUUBOCTh. CTaTUCTHYECKHE Xa-
pPaKTepUCTUKU HabOpa JaHHBIX: CpeAHee apudmMeTnyeckoe, MeIuaHa, Haubosplllee 1 HaMMEeHbIlee 3HaueHus, pa3max. [IpeacraBienue o BeIOOpOU-
HOM HCCJIeI0BaHUU.

Cayuaiinble cOOBITHS M BepOATHOCTDb. [IoHATHE O ciay4yaiiHOM ombITe M ciydaiiHOM coObITMH. YacToTa ciaydaiftHoro coobitus. CtaTuctuye-
CKUH MOJAXOJ K MOHSATHIO BEPOATHOCTU. BEpOATHOCTH MPOTHBOMONOKHBIX coObITHI. He3aBucumsblie coObITHsI. Y MHOXKEHUE BeposaTHOCTeH. JlocTo-
BEPHBIE U HEBO3MOKHBIE COOBITHS. PaBHOBO3MOXKHOCTB cOoOBITHI. Kitaccnueckoe onpezienieHue BepoSTHOCTH.

Komo0unaropuka. Pemienue koMOMHAaTOpHBIX 3a7a4 epedopoM BapuanTtoB. KomOnHaTopHOE npaBuio ymMHoxkeHUs. [lepecTaHOBKY U (pakTOpH-
all.

Jlozuka u mnoscecmea

TeopeTnko-MHOXKeCTBEeHHbIE MOHATHS. MHOXECTBO, 3JIEMEHT MHOXKECTBA. 3aJaHNE MHOXECTB IIEPEUMCIEHUEM DIIEMEHTOB, XapaKTepUCTHYIE-
CKHM CBOMCTBOM. CTaHIapTHBIE 0003HAYEHHUS YUCIOBBIX MHOXKECTB. [lycToe MHOXKecTBO 1 ero obo3HaueHue. [lommuoxectBo. OObeIMHEHNE U TIE-
peceueHue MHOXKECTB, Pa3HOCTb MHOXKECTB.

NnnrocTpanust OTHOIIEHUH MEXAY MHOKECTBAMH € ITOMOIIBIO Auarpamm OJiliiepa - BenHa.

DJieMeHThI JOruKH. [IoHATHE 0 PaBHOCUIIBHOCTH, CIE€OBAHUH, YIOTPEOIEHUE JTOTUYECKUX CBA3OK €U ..., MO ..., 8 MOM U MOAbKO 8 MOM clyuae,
JIOTUYECKHE CBSI3KU U, UTU.



Mamemamuka 6 ucmopuueckom pazeumuu

Hcropus ¢opMupoBaHUs MOHATHS YMCIIA: HATypaJIbHBIE YMCIA, TPOOH, HEJOCTATOYHOCTh PAIIMOHAIBHBIX YHCEN I TE€OMETPUUYECKUX H3Mepe-
HUH, UppanmoHanbHbie yrcia. CTapuHHbIE cucTeMbl 3anmucu yucen. poou B BaBunone, Erunte, Pume. OTkpbiTHe necstuaHbiX npodeid. CtapuH-
HbIE cUCTeMBI Mep. [lecsaTuunbie 1pobu U MeTpuyeckas cuctema mep. [losiBienne orpunaTenbHbIX yicen u Hyist. JI. Maraunxkwuii. JI. Diinep.

3apoxaeHue anreOpbl B Henpax apudmeruku. An-Xopesmu. Poxxnenne 0ykBenHor cumBonuku. [1. @epma, @. Buer, P. [lekapt. McTopus Bo-
mpoca 0 HaxXOXJIeHUU (HOpMyINl KOpHEH anreOpanveckux YpaBHEHHI, HEPa3peIIMMOCTh B paJiMKaliaX ypaBHEHUH CTeNeHH, OoJbIiei deThipéx. H.
Tapranes, k. Kapnano, H. X. A6ens, D. ["anya.

N300peTenne MeToa KOOPAMHAT, O3BOJISIOIIEIO MEPEBOIUTH TEOMETPHUECKUE 00BEKTHI Ha s3bIK anreOpsl. P. Jlekapt u I1. depma. [Tpumepst
Pa3IMYHBIX CUCTEM KOOPJMHAT HA MJIOCKOCTH.

3anaua Jleonapno Iuzanckoro (PuboHavyun) o Kponukax, urcia @uboHauyyu. 3agada o maxmMaTHOM TOCKE.

Hcroku Teopun BEpOATHOCTEMN: CTpaxoBoe Aeio, a3apTHble urpsl. I1. ®epma u b. [Tackans. A. bepnymau. A. H. Konmoropos.



Ili1anupyemble pe3yJibTaThl OCBOCHUS Y4eOHOI0 MpeaMeTa Kypca ajaredpbl

[TporpaMma obecriedrBaeT JOCTHKEHUE CISTYIOINX PE3yJIbTaTOB OCBOCHUS 00pa30BaTeIbHOM IPOrpaMMbl OCHOBHOTO 0Opa30BaHUsL:

Jluunocmmuvie pe3ynbmamol:

c(OPMHPOBAHHOCTH OTBETCTBEHHOT'O OTHOIICHHS K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl K CaMOPa3BUTHUIO U caM000pa3oBa-
HUIO Ha OCHOBE MOTHMBALIMU K OOYYEHHUIO U MO3HAHUIO, BEIOOPY JalibHeiero oopazoBanus Ha 0a3e OPUEHTUPOBKU B MHpe npodeccuil u
npo¢eCCHOHATBLHBIX MPEANOYTEHUH, OCO3HAHHOMY ITOCTPOCHHUIO UHANBUAYALHON MTO3HABATEIBHON TPACKTOPHUU C YIETOM YCTOHYMBBIX IO~
3HABATEJIbHBIX UHTEPECOB;

c(OPMHPOBAHHOCTH IEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN MPaKTUKHU;
c(OPMHPOBAHHOCTh KOMMYHHKAaTUBHON KOMIIETEHTHOCTU B OOLLIEHUH U COTPYAHUUYECTBE CO CBEPCTHUKAMU, CTAPIIUMHU U MJIAJLIMMHU, B 00-
pa3oBaTENIbHOM, O0ILIECTBEHHO M0JIE3HON, y4eOHO-MCCIEA0BATENbCKOM, TBOPUECKON U JPYTUX BUAAX ACSITEIbHOCTH;

YMEHHE SICHO, TOYHO, TPAaMOTHO M3J1araTh CBOU MBICIHM B YCTHOW M MMCBMEHHOM pe4M, IOHMMATh CMBICI ITOCTABJIEHHOM 3aJa4y, BBICTPAU-
BaTh apryMEHTALUIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI;

IIPEJCTAaBICHUE O MAaTEMaTHUECKON HayKe Kak cdepe 4eTOBEeUeCKO NesITeIbHOCTH, 00 3Tanax e€ pa3BUTHUs, O €€ 3HAUUMOCTHU U1l pa3BUTHS
LMBUJIN3ALUY;

KPUTUYHOCTH MBIIUICHUS, YMEHHE PACIIO3HABATh JIOTHYECKH HEKOPPEKTHBIE BBICKA3bIBAaHUS, OTJMYATh TUIIOTE3Y OT (haKTa;

KpEaTUBHOCTb MBIIIJICHHSI, UHULMATHBA, HAXOJYMBOCTh, AKTUBHOCTb 1P PELICHUU alredpandeckux 3ajad;

YMEHHUE KOHTPOJINPOBATh MPOLIECC U Pe3ysIbTaT yueOHOH MaTeMaTUYECKON AeATeIbHOCTH;

CIOCOOHOCTH K IMOLIMOHAJILHOMY BOCIIPUSITUIO MaTEMaTUUECKUX O0BEKTOB, 3a/1a4, PEIIEHUH, pacCyKICHHM.

MemanpeomemHuule:

YMEHHE CaMOCTOSITEIHHO TUTAHUPOBATh AIbTEPHATUBHBIC MTYTH JOCTHXKEHUS 1I€JIeH, OCO3HAHHO BBIOUpaTh Hanbosee 3pPeKTUBHBIE CITIOCOOBI
pelieHus yueOHbIX U TO3HABATENbHBIX 33/1aY;

yYMEHHE OCYIIECTBISATh KOHTPOJIb IO PE3YJIBTATY U MO CHOCO0Y MEeHCTBUS Ha YPOBHE MPOU3BOJILHOIO BHUMAHUS W BHOCHUTH HEOOXOIMMBIE
KOPPEKTUBBIL;

yMEHHE aJeKBaTHO OIEHMBATh MPABWJIBHOCTh WM OMIHUOOYHOCTH BBIMOJHEHUSI yueOHOU 3a1aun, €€ 0ObEKTUBHYIO TPYIHOCTh U COOCTBEH-
HbIE BO3MOXHOCTHU €€ PEIICHMUS;

OCO3HaHHOE BIIAJICHUE JIOTUUECKUMU JIEUCTBUSAMU OIPEACIICHHS MTOHATUN, 0000IIEHNs, YCTAHOBJICHUS aHAJIOTHH, KJIacCU(UKAIIMK HAa OCHO-
BE CaMOCTOSITENILHOTO BBIOOpA OCHOBAHUI M KPUTEPUEB, YCTAHOBJICHUS POJIO-BUIOBBIX CBS3EH;

YMEHHE YCTaHABIMBATh MIPUUYUHHO-CJICJICTBEHHBIC CBSI3H; CTPOUTH JIOTHYECKOE PACCYXKIACHUE, YMO3aKII0UeHe (MHIYKTUBHOE, IETYKTUBHOE
Y IO aHAJIOTMH) U BBIBOJIBI

YMEHHUE CO3/1aBaTh, IPUMEHITh U TIPEOOPA30BLIBATH 3HAKOBO- CHMBOJMYECKHUE CPEICTBA, MOJIEIH M CXEMBI JJI PEIIeHUs YIYeOHBIX U MO3Ha-
BaTEIbHBIX 33/1a4;

yYMEHHE OPTaHU30BbIBATh YIEOHOE COTPYIHUUECTBO M COBMECTHYIO JICSITEIIBHOCTD C YUUTEJIEM U CBEPCTHUKAMHU: OMIPENETSATh IeJIH, pacipe-
nenenre GyHKIUN U poJiell yYaCTHUKOB, B3aUMOJECHCTBHE U O0IIHME CIIOCOOBI paboTh; yMeHHE paboTaTh B TPYIIE: HAXOAUTh 00IIIee pere-



HUE U pa3peliaTb KOHQIUKTHI HA OCHOBE COINIACOBAaHUS MO3UIMNA M y4€Ta HHTEPECOB; ClyllaTh NapTHEPa; GopMyIupoBaTh, apryMEHTUPO-
BaTb U OTCTAauBaTh CBOE MHEHHE;

C(OPMHUPOBAHHOCTh ~ y4eOHOM M OOLIENONB30BATEILCKOM  KOMIIETEHTHOCTM B OOJAacTH  MCIOJIB30BaHUS  HMH(OPMAIMOHHO-
KOMMYHUKaIIMOHHBIX TexHosiorui (MKT-komnerenTHOCTH);

IIepBOHAYAJIbHBIE IPEICTABICHUS 00 UIESIX U O METOAAX MaTeMaTHKHU KaKk 00 YHUBEPCAIbHOM sI3bIKE HayKH U TEXHUKH, O CPEJCTBE MOJIEIIH-
pOBaHUs SIBJIICHUN U IIPOLIECCOB;

YMEHHUE BUJIETh MaTEMaTUUYECKYIO 3aJjauy B KOHTEKCTe IPOOJEMHOM CUTYyallu B IPYTUX JUCLUIUIMHAX, B OKpYXaroLeH )KU3HHU;

YMEHHUE HaXOAUTh B PA3IMUHBIX UCTOYHHUKAX WHPOPMALNIO, HEOOXOJUMYIO Ul PEIICHUs] MaTeMAaTUYECKUX MPOoOieM, U IPEACTaBIATh e€ B
HNOHATHON (opMe; IPUHUMATh PELICHUE B YCIOBUAX HEMOIHON U N30BITOYHOM, TOUHON M BEPOATHOCTHOM MH(pOpMAaLINY;

yYMEHHE OHMMATh U HCI0JIb30BATh MaTEMaTUUECKHUE CPEACTBA HAIJIHOCTU (PUCYHKH, YEPTEKHU, CXEMBI U JIp.) JUIsl MIUIIOCTPALlUU, UHTEP-
IIpeTalnu, apryMeHTaluy;

YMEHHE BBIJIBUTATh TUTIOTE3BI MTPH PELIICHUN YIEOHBIX 3a/1a4 U IOHUMATh HEOOXOIMMOCTh HX TIPOBEPKH;

YMEHHUE NPUMEHATh UHIYKTUBHBIE U J1€JyKTUBHBIE CIIOCOOBI PACCYKACHUMN, BUJIETh Pa3InYHbIE CTPATETUH PEIICHUs 3a/1a4;

IIOHUMAaHHE CYIIIHOCTH aJITOPUTMUYECKUX IPEANUCAHUN U YMEHUE ACMCTBOBATh B COOTBETCTBUU C IIPEIJIOKEHHBIM AJITOPUTMOM;

YMEHHUE CaMOCTOSITEIbHO CTaBUTh 11E€JIH, BEIOUPATh U CO3/1aBaTh aJITOPUTMBI JIJIs peIlIeHHUs] YUeOHbIX MaTeMaTHYECKUX podIIeM;

YMEHHE IIJIaHUPOBATh M OCYLIECTBIIATH JEATCIBHOCTD, HAIIPABICHHYIO HA PELICHUE 3a/1a4 UCCIIEN0BATENBCKOrO XapaKkTepa.

Ilpeomemnvle:

yMeHHE paboTaTh ¢ MAaTEMAaTUYECKUM TEKCTOM (CTPYKTYpPHUpPOBAaHUE, W3BJICUEHHE HEOOXOAMMON MH(OpMAILUK), TOYHO U TPaMOTHO BbIpa-
’KaThb CBOM MBICIIM B YCTHOM M MMCbMEHHOM PEuYM, NIPUMEHSA] MATEMaTU4YECKYI0 TEPMUHOJOTHUIO U CUMBOJIUKY, UCIIOJIb30BaTh PA3IMUHBIC
A3BIKM MaT€MaTUKH (CIOBECHBIM, CHMBOIMUYECKU, rpaduueckuil), 000CHOBBIBATH CYXKICHHUSI, TPOBOJUTH KJIaCCU(PHUKAIUIO, JOKAa3bIBATh Ma-
TEMaTHYECKHUE YTBEPKACHMUS,

BJIaJIcHHE 0a30BBIM MOHATHIHBIM annapaToM: UMETh MPEACTAaBIECHUE O YHUCIIE, BIaJIEHUE CUMBOJIBHBIM SI3bIKOM alnreOpbl, 3HaHUE 3JIEMEH-
TapHBIX (GYHKIHNOHAJIBHBIX 3aBUCUMOCTEH, (hopMupoBaHHE MPEICTABICHUH O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEaIbHOM MHUPE U O pa3-
JMYHBIX CII0c00axX UX U3Y4eHHUsI, 00 0COOEHHOCTSAX BBIBOJOB U IPOrHO30B, HOCALINX BEPOSATHOCTHBIN XapaKkTep;

YMEHHE BBIIOJIHATH ajlredpanyueckue npeodpa3oBaHus pallMOHAIBHBIX BBIPAXEHUN, IPUMEHATh UX JJIS PELICHUs y4eOHBIX MaTeMaTHYECKUX
3a/1a4 U 3a/1a4, BOSHUKAIOIIUX B CMEKHBIX YUEOHBIX MPEIMETAX;

YMEHHE TOJIb30BATHCS MATEMAaTHYECKUMHU (POPMYJIAMHU M CAMOCTOSITENIbHO COCTABIIATh (POPMYIIbI 3aBUCUMOCTEH MEX1y BEIMUYMHAMH Ha OC-
HOBE 000OIICHHS YaCTHBIX CIIY9aeB M SKCIIEPUMEHTA;

YMEHHE pelnlaTh JMHEWHbIE M KBaJpaTHbIE YPaBHEHUS M HEPABEHCTBA, a TaKXKE IMPUBOJMMBIE K HUM YPABHEHMsI, HEPABEHCTBA, CUCTEMBI;
MPUMEHSTh rpaduueckue NpeacTaBlIeHUs Ui PellleHus: U UCCIe0BaHNs ypaBHEHUH, HEPABEHCTB, CUCTEM; IPUMEHSTDH MOJIyY€HHBIE yMe-
HUS AJIs PEeLeHUs 3a7a4 U3 MaTEMaTUKH, CMEKHBIX IIPEIMETOB, TPAKTUKU;

OBJIaJICHHE CUCTEMOM (YHKIMOHAIBHBIX MOHITHH, (PYHKINOHAIBHBIM S3bIKOM U CUMBOJIMKOW, YMEHHE CTPOUTH rpaduku GyHKIINHI, OMUCHI-
BaTh MX CBOMCTBA, MCIOJIB30BaTh (PYHKIMOHAIBHO-TpaUUecKre MPeICTaBICHHs ISl ONUCAHUS U aHAJM3a MaTeMaTHYeCKUX 33734 U pe-
AITLHBIX 3aBUCHMOCTEMN;



OBJIa/ICHUE OCHOBHBIMH CIIOCOOAMM IPEACTABICHUS U aHAJIN3a CTATUCTHUECKUX JaHHBIX; YMEHHUE PElIaTh 3a/la4d Ha HAXO0XKJCHHE YacTOThI
¥ BEPOSTHOCTH CITyYalHbBIX COOBITHIA;

YMEHHE IPUMEHATh U3yUEHHBIE ITOHATHS, PE3YJIbTaThl U METO/IBI IIPH PELICHUH 33/1a4 U3 Pa3JINYHbIX Pa3eiloB Kypca, B TOM YHUCIIE 3aJa4, He
CBOJSIIMXCS K HENIOCPEICTBEHHOMY IIPUMEHEHUIO U3BECTHBIX aJITOPUTMOB.

B mpouiecce u3yuenus kypca
PanuonanbHblie uncia

Boinycknuk nayuumcs:

IMOHUMATh OCOOCHHOCTH JACCATUIHOM CUCTEMBI CUMCIICHHMS;

OIePUPOBAThH MOHATHUSMH, CBI3aHHBIMH C JCIMMOCTBIO HATYPAJIbHBIX YHCEI;

BBIP2XKaTh YMCIIA B SKBUBAJICHTHBIX (hOpMax, BRIOMpast HauOoJIee MOAXO/ISIIYI0 B 3aBUCUMOCTH OT KOHKPETHOM CUTYaIlNU;

CpaBHUBATh U YIOPSAOYUBATH PAITUOHAIBHBIC YHCIIA;

BBITIOJTHSATH BBIYUCIICHUS C PAlMOHALHBIMY YUCJIAMH, COYETasl YCTHBIC U MTUCHbMECHHBIC MPUEMBI BRIYHCIICHUH, TPUMEHSATH KAIBKYIISTOP;
UCIIOJIb30BATh MOHSITUS U YMEHHS, CBSI3aHHBIC C TIPOTIOPIMOHAILHOCTHIO BEJIMYUH, TIPOIICHTAMH B XOJIC PEIICHUS MaTEMAaTUYSCKUX 3a/1a4 U
3a/1a4 U3 CMEKHBIX IIPEIMETOB, BBITIOIHATH HECIIOKHBIC MPAKTUICCKUE PACUETHI.

BotnyckHuk noayuum 603M0MCHOCHb:

NO3HAKOMUMBCSL ¢ NO3UYUOHHBIMU CUCEMAMU CYUCTEHUSL C OCHOBAHUSMU, omauyHbiMu om 10;

Venyoums u pazeums npedCmasieHus 0 HamypaibHblX YUCIAX U CBOUCMEAX OeTUMOCIL;

HAYYUmMbCsi UCNONIb306AMb NPUEMDL, PAYUOHATUBUPYIOWUE BbIYUCIEHUS, NPUOOPeCcmU NPUBHIYKY KOHMPOIUPOBAMb SbIUUCTEHUs, 8b10UPAS
nOOX005uuUL OISl CUMYAyuL Cnocoo.

JeiicTBUTEIbHBIE YMCJIA

Buvinycknuk naywumces:

WCTIOJIh30BaTh HAYAIIbHBIE TIPE/ICTABICHUSI O MHOKECTBE JIEHCTBUTEIBHBIX YHCET;

OTIEpUPOBATH IOHATHEM KBaJIPATHOTO KOPHS, TPUMEHSATh €r0 B BEIUMCICHUSX.

Boinycknuk nosiyuum 603moxcHoCHb:

Pazeums npedCmagieHue 0 YUcie U YUCI08bIX CUCMEMAX OM HAMYPAaIbHbIX 00 OCUCMEUMENbHbIX YUCEL, O POIU BbIYUCTICHUL 8 NPAKMUKE,
pazeums u yeayoums 3HaAHUs 0 0eCAMUYHOU 3aNUCU 0eUCMBUMEeNbHbIX Yucell (nepuooudeckue u Henepuoouyeckue opoou).

HN3mepenus, npudInKeHUus, OLEHKHU

Boinycknuk naywumcsa:

MCIOJIb30BATh B XOJI€ PEIICHUS 3a/1a4 dJIeMEHTapHbIE TIPEICTABICHUS, CBSI3aHHbBIE C MPUOTMKEHHBIMU 3HAUCHUSMH BETTHYHH.

Boinycknuk nonyuum 603moxcHOCHIb:

NOHAMb, YMO YUCLO8ble OAHHbIe, KOMOPble UCNOAb3YIOMCA OISl XapAKMEPUCTUKU 00BEKMO8 OKPYHCAIOWe20 MUpd, AGIAI0Mcs npeumyue-
CMBEHHO NPUOIUINCEHHBIMU, YMO NO 3aANUCU NPUOTIUNCEHHBIX SHAYEHUL, COOEPHCAUUXCS 8 UHDOPMAYUOHHBIX UCTNOUYHUKAX, MONCHO CYOUMD O
HO2PEUHOCIU NPUOTUNCEHUSL

NOHAMb, YMO NOCPEUHOCIb PE3VIbMAma 8blYUCIEeHULL 00NIHCHA ObIMb COUBMEPUMA C NOCPEULHOCTBIO UCXOOHBIX OAHHBIX.



Anredpanyeckne BbIPaKeHUs

Buvinycknuk nayuumcsa:

OIIEPHUPOBATH TOHATHIMH «TOXIECTBO», TOXKIECTBEHHOE ITPeoOpa3oBaHuey, peniaTh 3a1a4u, CoaepKanie OyKBeHHbIC JaHHbIC, paboTaTh ¢
bopmymnamu;

BBINOJIHATH MPEOOPa30BaHMsI BRIPAKCHUH, COIEPIKAIINX CTETICHHU C LIEIBIMH ITOKA3aTeNIIMU M KBa{paTHbIC KOPHH,

BBITIONTHSATH TOKIECTBEHHBIC MPeoOpa30BaHMs PAllOHATBHBIX BBIPAXKCHUH HA OCHOBE MPaBHJI JICHCTBHUI HAJ MHOTOYICHAMH U aireOpande-
CKHMH JIPO0SIMU;

BBITIOJTHSATH Pa3I0KEHNE MHOTOYWICHOB HA MHOXKHUTEIH.

Boinycknuk nosiyuum 603mM0i4CcHOCHIb HAYUUMBCA:

BbINOIHAMb MHO20ULA208bLE NPEeOOPA308AHUSL PAYUOHATLHBIX BbIPANCEHUN, NPUMEHSASA WUPOKUL HADOP CNOCOD08 U NPUEMOS,

NPUMEHSMb MONCOeCMBEeHHble NPeodPA308anUs 01 peleHUs 3a0ay U3 PasiuyHblX pazoenos Kypca (Hanpumep, 05 HAX0HCOeHUs: Haubob-
we20/HauMeHb-ule20 3HAYEHUsL BbIPANCEHUS).

YpaBHeHus

Buinycknuk nayuumcs:

penraTe OCHOBHBIE BUBI PAlMOHAIBHBIX YPABHEHHI C OJTHON IIEPEMEHHOM, CUCTEMBI IBYX YPaBHEHHH C ABYMsI IEPEMEHHBIMH;

MMOHMMATh YPaBHEHUE KaK BAKHEHUITYI0O MaTEMATUYECKYIO0 MOJIENb JIJIsl OTMCAHUS U U3YYEHUS Pa3HOOOPA3HBIX peallbHBIX CHTYallUi, pemarh
TEKCTOBBIC 33J]a4H ANTeOPandIeCKUM METOIOM;

MPUMEHSATH TpaprUecKue MPeCTaBICHUS ISl UCCIIEIOBAaHHS YPaBHEHUH, UCCIIEIOBAaHMS M PEUICHUS CUCTEM yYPaBHEHUH C IByMsI TIepeMeH-
HBIMU.

Boinycknuk noyuum 603mM0MCHOCHIb:

061a0emsb CneyuaIbHbIMU NPUEMAMU PeuleHUsl YPAGHEHUTl U CUCTNeM VPABHEHUl, Y8ePEeHHO NPUMEHAMb annapam YpasHeHul O peuenus
PaznoobpaszHbix 3a0a4 U3 MAmMeMamuKy, CMEXCHbIX NPeomMemos, NPaKmuKu,

npuMeHAmb cpaguieckue npedcmasienuss 01s UCC1e008aHUs YPAGHEHULL, CUCTEeM YPAGHEeHUU, co0eparcauux OyKeeHHble KO huyueHmul.

HepaBencrBa

Buvinycknuk naywumcesa:

MMOHUMATh U IPUMEHSTh TSPMUHOJIOTHIO U CHMBOJIMKY, CBSI3aHHBIE C OTHOIIICHUEM HEPaBEHCTBA, CBOMCTBA YHCIOBBIX HEPABCHCTB;

pelaTh JMHEHHBIC HEPABEHCTBA C OJJHOM MEPEeMEHHON M UX CHCTEMBbI; PElllaTh KBaJPATHBIC HEPABEHCTBA C OMOPOH Ha rpaduyeckue mpe/i-
CTaBJICHHSI,

MPUMEHSTH alnapaT HEPaBEHCTB JUIsl PEIICHHS 3a/1a4 U3 PA3JIMYHBIX Pa3/eloB Kypca.

Bobinycknuk noyuum 03mM0HCHOCHb HAYUUMBCA:

PA3HOOOPA3HBIM NPUEMAM OOKA3AMENbCMBA HEPABEHCME, YBEPEHHO NPUMEHAMb ANNApam HepageHcme OJisl peulenus pasHO0OPA3HbIX Md-
MEeMAMuYeckKux 3a0ay U 3a0ay U3z CMeNCHbIX NPeOMenos, NPAKMUKU,

NpUMeHAmMb 2paguieckue npedcmasiienuss s UCC1e008aHUS HEPABEHCMNE, CUCTEM HEPABEHCME, COOepAHCAUX OyKeeHHble KOdpduyuenmupl.



OcHoBHbIE MOHATHS. UK c/I0BbIE PYHKIIMU
Buvinycknuk nayuumcsa:
- TIOHMMAaTh U HCIOJb30BaTh (PYHKIIMOHAIbHBIE MOHATHUS U SI3bIK (TEPMHUHBI, CUMBOJIMYECKHE 0003HAYCHHUS);
- CTpPOUTH rpa)MKu AIIEMEHTAPHBIX (YHKINHI; UCCIEI0BATh CBOWCTBA YUCIOBBIX (DYHKIIMI HA OCHOBE U3yYCHUS MOBEICHHS UX IPaUKOB;
- TOHMMAaTh (PYHKIHIO KaK BaXXHEHMIYI0 MaTeMaTHYECKYIO MOJENb JAJIsi OMUCAHUS MPOLECCOB U ABJICHHUM OKPYKAIOIIEro MHUpa, MPUMEHSThH
(YHKIMOHATIBHBIH S3BIK JJIS1 ONMCAHUS U UCCIIEJOBAHUS 3aBUCHMOCTEN MEKIY (PU3NIECKUMHU BETMINHAMH.
Boinycknuk nonyuum 603mMoxicHOCHb HAYUUMbCA:
- NPOoBOOUMb UCCLEO0B8AHUS, CEA3AHHbBIE C U3VHEHUeM CEOUCME QYHKYULL, 8 MOM YUCILe C UCNOIb308AHUEM KOMNbIOmepd, Ha OCHO8e 2padhuKkos
UBYUEHHBIX YYHKYUL CIPOUmb Oojiee CLONCHbLE 2PAPUKU (KYCOUHO-3A0AHHDbLE, C «BLIKOIOMBIMUY MOYUKAMU U M. N.);
- UCNONIBb308aMb YHKYUOHAIbHBIE NPEOCMABIeHUs U COUCMBA (YHKYULL O peuleHUss MAmeMamudecKux 3a0a4 U3 pasiuiHblx paz0enos Kyp-
ca.
Yuci0BbIe M0CI€10BATEIbHOCTH
Boinycknuk nayuumcesa:
- TOHMMATh M UCIOJIB30BATH SA3bIK IMOCIIEAOBATEILHOCTEH (TEPMUHBI, CHMBOJIMYECKHAE 0003HAYCHNUS);
-  TOpUMEHATH (HOPMYIIbI, CBSI3aHHBIE C apu(METHUYECKOW M T€OMETPUUYECKON MpOrpeccusMH, W amnmapar, cOpMHUpPOBAHHBIA MPU HU3YHYEHUU
JPYTUX pa3/ieioB Kypca, K PelICHHIO 3a/1a4, B TOM YHUCIIE C KOHTEKCTOM U3 PeabHOM JKU3HU.
Boinycknuk nonyuum 603mMO0icCHOCHIb HAYUUMbCA:
- pewamsv KOMOUHUPOBAHHbBLE 3A0aYU C NPUMEHEHUEM POPMYI N-20 YleHd U CYMMbl NEPEbIX N UNEeHO8 apUPMemuyecKol u 2eoMempuyecKo
npozpeccuil, NPUMeHsis npu SMoM Annapam ypasHeHull U HepageHcma,
- NOHUMAMb ApPUDMEMUYECKYIO U 2e0MemPULecKyi0 Npocpeccuu KaKk (OYHKYuU HAmypaibHo20 apeyMeHmd, CA3blamb apupmemudeckyio
npo2peccuro ¢ TUHEHbIM POCHOM, 2e0MeMPUUECcKyI0 — C IKCNOHEHYUATbHLIM POCHOM.
OnucarejbHasi CTATHCTHKA
Buinycknuk nayuumcsa MCrioNb30BaTh NPOCTEHIINE CIOCOObI MPEICTABICHHS U aHATIN3a CTATUCTUYECKUX JIAHHBIX.
Boinycknuk noayuum 603moicnocms npuoopecmu nepeoHaAYAIb bl ONbIM OP2aHU3aAyUuY coopa OaAHHLIX NPU NPOBedeHUU Onpoca oduje-
CMBEHHO20 MHEHUs, OCYUWeCmEIIsiImb UX AHAIU3, NPe0Cmasisims pe3yibmamsl ONpoca 8 gude madauysl, OUAPAMMbI.
Cay4aiinble cOOBITHS U BEPOSATHOCTD
Buinycknuk nayuumca HaxoJUTh OTHOCUTEIBHYIO YaCTOTY M BEPOATHOCTD CIIy4aitHOrO COOBITHSL.
Boinycknuk noayuum 603moxcnocme npuobpecmu onvim npoeeodeHuUs: CLy4auHblX IKCHEPUMEHMO8, 8 MOM YUCie ¢ HOMOWbIO KOMNblomep-
HO020 MOOeIUpo8anis, UHMepnpemayuu ux pe3yibmamoa.
KomOunaropuka
Buinycknuk nayuumcsa pematb KOMOMHATOPHBIE 33a4l Ha HAXOKIACHUE YUCIIa 00bEKTOB MM KOMOMHAIUIA.
Boinycknuk noayuum 603mMo0HCHOCHb HAYYUMBC HEKOMOPBIM CREYUATbHBIM NPUEMAM peuleHUs KOMOUHAMOPHBIX 3a0ay.



TemaTHyeckoe IJIAHMPOBAHUE C ONpe/eJIeHHeM OCHOBHBIX BU/IOB Y4e0OHOH 1eATeJIbHOCTH yUammxces 9 kiacca

PacnpeﬂeﬂeHHe y‘IGGHOI‘O BPEMCHH, OTBCACHHOI'O HAa U3YYCHHUEC OTACIIbHLIX pa3JCJIOB KypcCa

/o

Tema paznena

KomnunuectBo
JacoB

XapaKTepI/ICTI/IKa OCHOBHBIX BHJIOB
ACATCIIbBHOCTH YUallIUXCsA

Bun xontpons

HCpaBCHCTBa U CHUCTEMBI HEpa-
BCHCTB

16

[IpuBoaUTH TpUMEpHl KOHEYHBIX W OECKOHEYHBIX MHO-
JKECTB;

HAaXOJUTh OOBEIUHEHHE U TEPEeceYeHHe KOHKPETHBIX
MHOECTB, Pa3HOCTh MHOKECTB;

MIPUBOJIUTH MPUMEPHI HECIIOKHBIX KIIaCCU(PUKALINIA;
WJUTIOCTPUPOBATH TEOPETUKO-MHOKECTBEHHBIC TOHSTHUS C
MIOMOILIBIO KPYroB Jiliiepa;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHYIO CHUMBOJIHUKY H
S3BIK TIPU PEIICHUH 33/7]a4 B XOJ€ HM3YyYEHUS Pa3IMuHBIX
pa3eioB Kypca;

UCIIOJIb30BaTh B MHUCHMEHHOM MaTeMaTH4ecKol peun 000-
3HauYeHUsI U rpaduyueckre U300paKEHHUs] YUCIOBBIX MHO-
JKECTB, TEOPETUKO-MHOKECTBEHHYIO CUMBOJIUKY;
pacro3HaBaTh JIMHEWHbBIE U KBa/IpaTHbIE HEPABEHCTBA;
peliaTh JIMHEWHbIe, KBaJpaTHbIe U IPOOHO-paIlOHATbHBIC
HEPaBEHCTBA U UX CUCTEMBI.

KOHTpOJIbHAsE pabota Ne
1 pgomaiiHsisi KOHTPOJIb-
Hasg paboTa, CamMoOCTOsI-
TeJIbHbIE PA0OTHI,

Cuctembl ypaBHEHUI

15

OnpenensTs, ABISAETCS JIM Mapa YUCENl PELICHUEM TaHHOTO
YpaBHEHUSA C IABYMs IIEPEMEHHBIMU; IIPUBOJUTE IIPUMEPEI
pELIEHUI ypaBHEHUH C IBYMs IEPEMEHHBIMU;

CTPOUTH TpauKu ypaBHEHUH C IBYMsI IEPEMEHHBIMU;
pelaTh JIMHEHHbIE YpaBHEHUS U HECIIOKHBIE YpaBHEHUS
BTOpOﬁ CTCIICHU C IBYMS IEPEMCHHBIMU B LEJIBIX YUCIIAX,
n300pakaTh Ha KOOPJMHATHON TJIOCKOCTH MHOXECTBA TO-
YCK, 3aJaBacMbIX HCPAaBCHCTBAMH C ABYMA ICPEMCHHBIMH
U UX CUCTEMAMHU;

OMMCHIBATh alredpandecku o01acTh KOOPAUHATHOM IIOC-
KOCTH;

penaTb CUCTEMBI IBYX YPABHEHUH C ABYMsI TIEPEMEHHBIMU

KOHTpoOJIbHast pabota Ne
2 noMariHssi KOHTPOJIb-
Hasi paboTa, caMOCTOS-
TeJIbHbIE PA0OTHI,




METOJIOM IMOJICTAHOBKH, METOAOM aJreOpandeckoro Cio-
YKCHHSI, METOJIOM BBEJICHHS HOBBIX ITEPEMEHHBIX;
WCIOJIb30BaTh (DYHKIMOHAIBHO-TpAUIECKIE TMPEACTaB-
JICHHS ]ISl PEUICHUS ¥ UCCIICOBAHUS CUCTEM YPaBHEHHUIA,
peliaTh TEKCTOBBIC 3aJlayd anreOpamuecKuM CIIOCOOOM:
MEPEXOJUTh OT CIOBECHOW (HOPMYIMPOBKH 3a7audl K aj-
reOpandeckoil MOJEIM TyTeM COCTaBIICHUS CHCTEMBbI
yYpaBHEHHI, peliaTh COCTABICHHYI CHCTEMY YpPaBHCHHIA,
HHTEPIPETUPOBATH PE3YIIbTAT.

Yucnosbie QyHKIIUU

25

Bbruucnate 3HaueHus QyHKIUM, 3aJaHHBIX (OpMylamu,
COCTaBJIATh TaOIUIIbI 3HAYEHUHN (PYHKLNU;

BBIYUCIIATh 3HAUEHUS CTENIEHHBIX (PYHKIMH C LIEIbIM MOKa-
3aTelieM;

(bopMynMpoBaTh OIpeJeIeHue KOPHsS TPeTheil CTeneHwu,
HAXOJUTh 3HAYCHHUS KyOWYECKHX KOpPHEH, BBIYMCIATH 3HA-

4YeHus1 PyHKIUU Y = Ix;

COCTaBISATh TAOJUIIBI 3HAYCHUM (YHKIIHI; CTPOUTH Tpadu-
KM CTENEHHBIX (PYHKUMH C LEeNbIM MoKa3aTesieM, PyHKINH

y =3/X ¥ KyCOUHBIX ()YHKIIHIi, OMUCHIBATH X CBOWCTBA;

UCIMOJIb30BaTh (PYHKIMOHAIBHYIO CHUMBOJIUKY JUISl 3alUCH
Pa3HOO0Opa3HBIX (HDAKTOB, CBA3AHHBIX C pacCCMaTPUBAEMBIMHU
GyHKIUSAMUY;

CTPOWTH peYeBbIe KOHCTPYKIIMU C UCIOJIB30BaHUEM (DYyHK-
[IUOHAJIbHOM TEPMUHOJIOTHUH;

UCIOJIb30BaTh (DYHKIMOHATBHO-TpapUUECKUe MpercTaB-
JICHU JJIS PeIIeHUs U UCCIIeI0BAaHMsI YpaBHEHHIA;

cTpouth Tpaduku (QYHKIMI HA OCHOBE MpeoOpa3oBaHUl
M3BECTHBIX I'PaUKOB.

KOHTpoOJIbHast pabota Ne
3, KOHTposbHasE padbora
Ne 4,  nmomamHue KOH-
TpOJbHBIE PalOTHI, ca-
MOCTOSITEIbHbIE  Pabo-
TBI, 324€T

[Iporpeccun

16

[IpuMeHsITh MHIEKCHbIE 00O3HAUEHUS, CTPOUTH PEUEBbIE
BBICKA3bIBAaHUS C HCIIOJIb30BAaHHMEM TEPMHMHOJIOTMH, CBS-
3aHHBIE C TOHATHEM YHCIIOBOM MOCIIEI0BATEIbHOCTH;
BBIYUCIIATh WICHBI MOCIIEI0BATEIbHOCTEHN, 3a1laHHBIX (op-
MYJION N-0ro WieHa WIN PEKYPEHTHO;

YCTAaHABJIMBATh 3aKOHOMEPHOCTh B IOCTPOEHHMM IOCIEN0-

KOHTpoOJIbHasi paboTta Ne
5, goMmamHsAg ~ KOH-
TpoJbpHas paboTa, camo-
CTOSITENIbHBIE  paboTHI,
3a4er




BaTEJIbHOCTH, €CIIM BBIIIMCAHBI IIEPBBIE HECKOJIBKO €€ 4Jle-
HOB;

n300paxkaTh YJIEHBI [IOCJIEA0BATEILHOCTH TOUKAMU Ha KO-
OpAVHATHOM IUIOCKOCTH;

pacrio3HaBaTh apuPMETHYECKYI0 U T€OMETPHUECKYIO MPO-
I'PECCUU TP Pa3HBIX CIIOCO0AX 3a/1aHus;

BBIBOJMTH HAa OCHOBE JIOKA3aTENbHBIX PacCyXaeHuil (op-
MyJIbl 00LIEero 4jieHa apupMETHYECKON U reOMeTpUYeCcKOi
Iporpeccuii, CyMMbI IEPBBIX N YJICHOB apu(METHUYECKON U
reOMETPUUYECKOM IIPOrpeccuil, pemarhb 3a7auu ¢ UCI0JIb30-
BaHUEM ITHX (HOPMYIT;

paccMaTpuBaTh IPUMEPHI U3 PEaTbHOU JKU3HH, WIIKOCTPU-
pyIOIIMe W3MEHEHHE B apH(PMETHYECKOW Mporpeccuu, B
reOMETPUUECKON HPOrpeccuu; M300pa)xarb COOTBETCTBY-
IOIIHME 3aBUCUMOCTH IpauuecKu;

pelaTh 3a/1a4y Ha CJIOKHBIE MPOLICHTHI, B TOM YUCIIE 3a/1a-
Y1 U3 PEAIbHON ITPAKTUKH.

OJIEMEHTHI KOM6I/IH3.T0pI/IKI/I, CTa-
TUCTUKH U TCOPUU BepOHTHOCTeﬁ

12

BeinonssATe nepedop Bcex BO3MOKHBIX BapUAHTOB JIS T1e-
pecdera 00BEKTOB UM KOMOMHAINH;

IOPUMEHATh MPAaBUIO KOMOMHATOPHOTO YMHOXXEHUS s
peleHns 3a/1a4 Ha HaXOXKJICHHE YKciia 00bEKTOB MM KOM-
OMHAIINH;

pacrio3HaBaTh 33/1a4M Ha OIpEeIEHUe YHCiIa TepecTaHo-
BOK U BBITMOJIHATH COOTBETCTBYIOIINE BEIUUCIICHUS;
U3BIIEKaTh HH()OPMAIMIO M3 TAOJHII U TUarpaMM, BBITIOJ-
HSTh BBIYMCIICHUS 110 TaOJIMYHBIM JJAaHHBIM;

OTIpeNeNATh MO AMarpaMMaM HauOOoJIbIINE U HAUMEHBIINE
JTaHHbIE, CPAaBHUBATH BEJIMUUHBI;

OpraHU30BBIBATH MH(GOpPMAIMIO B BUJE TaOJIMI, CTOJIOYa-
TBIX U KPYT'OBBIX JIMarpamu;

MIPUBOIUTEH TIPUMEPHI YUCIIOBBIX TaHHBIX, HAXOIUTh CPEJI-
Hee, pa3Max, MOy, AMCIIEPCUIO YHCIOBBIX HAOOPOB;
NPUBOJIUTE COJEPKATENBHBIE TPHUMEPHl HCIIOIB30BaHUS
CPEIHMX 3HAUEHHUH U TUCIEPCHH JUIsl OTIMCAHMs JAHHBIX;

KOHTpoOJIbHast pabota Ne
6, goMamHAg ~ KOH-
TposbHas paboTa, camo-
CTOSATEIbHBIE PAOOTHI,




pelars 3a/a4yd Ha BBIYMCIICHUE BEPOSTHOCTH C IPUMEHE-
HUEM KOMOMHATOPUKH;

IIPOBOJIUTH CIIy4alHbIE SKCIIEPUMEHTBI, B TOM YHCJIE C I10-
MOIIIbI0 KOMITBIOTEPHOTO MOJEIUPOBAHHUS, UHTEPIPETUPO-
BaThb UX PE3YJIbTATHI;

BBIUKCIISTH YaCTOTY CIIYYalHOrO COOBITHS, OLIEHUBATh Be-
POSITHOCTh C IIOMOILBIO YaCTOTHI, ITOJTYYEHHON ONBITHBIM
IyTeM;

IIPUBOAUTH IIPUMEPBI JTOCTOBEPHBIX U HEBO3MOXHBIX CO-
OBITH;

OOBSACHATh 3HAYMMOCTb MAJIOBEPOSATHBIX COOBITHI B 3aBHU-
CUMOCTH OT UX IOCJIEICTBUN;

pelaTh 3aJa4y Ha HaX0XKJIEHUE BEPOSITHOCTEN COOBITUI;
MPUBOJUTH MPUMEPHI HEBO3MOKHBIX COOBITUI;
HCIIOJIB30BaTh IIPUM PELICHUN 3aJa4 CBOMCTBO BEPOSTHO-
CTel MPOTHUBOIIOJIOKHBIX COOBITHA.

O6o0maromee MOBTOPEHHUE.

18




KanenaapHo - TeMaTuyeckoe NJIAHUPOBAHUeE JIA 9 KJIacCOB

Komnnuectso Konuuectso
Ne n/mt Cpoxku Tema ypoxka CamocrosrenbHas paboTta
4acoB 9acoB
1 CEHTSAOPh JluHeiiHble W KBaJlpaTHbIC HEPaBEH- 5 JIuHeiHbie U KBaJpaTHbIC HEPABEH- 1
1 nenens CTBa CTBa
CEHTSAOPh 1
2 PanmonansHbie HEpaBeHCTBA 2 PanmonaneHbie HEpaBeHCTBA
2 Hepens
CEHTSAOPh 1
3 MHo>kecTBa ¥ Oonepanuy HajJ HUMHU 2 MHoskecTBa U ONepaluy HaJ HUIMH
3 Henens
Cuctembl  palMOHAJIbHBIX  HeEpa- 1
4 BOHCTE 2 CucreMsbl paliioHaIbHBIX HEPABEHCTB
OKTSIOpb
1-2 Her;ena Kontponbnas pabora Ne 1 mo Teme:
5 «HepaBencTtBa M cucTeMbl Hepa- 2
BEHCT»
OKTSIOpb 2
6 p OCHOBHBIE TIOHSTHS 2 OCHOBHBIE TIOHATHS
3 Henmens
OKTSIOpb 1
Metonbl pelieHusi CUCTEM YpaBHe- .
7 4 "enens i 2 MeTo/b1 pelieHus: CUCTEM YpaBHEHUN
3 CucreMbl ypaBHEHUH KaK MaTeMaTH- 5 CucTeMbl ypaBHEHHI KaKk MaTeMaTH- 1
HOAODB YeCcKHe MOJIENN PEeaTbHBIX CUTYaAIUi YECKUE MOJIENI PEeaTbHBIX CUTYaIUil
9 3-4 nenens KonrtponsHas pabota Ne 2 o Teme: 5
«CucreMbl ypaBHEHUIN»
OnpezneneHre 4YUCIOBOM (DYHKIIMH. Omnpenenenue 4YUCIOBOM (PyHKIHUU.
10 neKaopb O6nacte  ompexaeneHus, 00JacCTh 2 O6nactp ompenaeneHus, 00JacTh 3Ha- 2
1-2 nepens 3HaYeHUN QYHKIUU YeHU! PYHKLIUU
11 Cnioco0wI 3a1anus GyHKIIUN 2 Crioco0wl 3amanus GyHKITUH 2
12 Jlexabpp 3 Henens CaoticTBa (yHKIMI 2 CaoticTBa GQyHKIMI 1
exadpb 1
13 A P YeTHbIE M HEUETHBIE PYHKLIUU 2 YeTHble ¥ HEUETHBIE PYHKIIUU

4 nenens




14 SluBapb ®ynkuun y=x", NeN, ux cBoiicTBa u rpa- 5 ®Oyukuun y=x", neN, ux
3 Heneist bukn CBOICTBa U rpadUKu
15 AHBAPb ®yukiun y =x ", NeN, ux cBoiicTBa U rpa- 5 ®yukiuu y=x ", neN, ux
4 nenens buku CBOMCTBA U rpaduku
beBpaip . Oyukuus y =3/x , ee cBoii-
16 OyHKIHUSA y = 3/x , ee coiicTBa n rpaduk 2 YHIIUL Y ’
1 Henens ’
CTBa U TpaduK
17 dheBpaib Kontponbnas padora Ne 3 mo teme: «YHucmo- 5
2 Henens BbIe () YHKITHID)
eBpalib YwucnoBbie TIOCTIEI0BATEIHHO-
18 (besp YucIioBbIE MTOCIIEN0BATENBHOCTHA 2 a
3 Henens CTH
eBpalib
19 ?HGI,)I[GJIH Apudmerrdeckast Iporpeccus 2 Apudmerrdeckast mporpeccus
MapT
20 1 Henens I'eomeTpuueckas mporpeccust 2 I'eomeTpuueckas mporpeccust
21 MapT Kontponbnaast padora Ne 4 mo rteme: «IIpo- 2
2 Henens TPecCUumn
MapT
22 3 Henens KomOunaropusie 3agauu 2 KomOunaropusie 3agaun
arnpenb . Craructuka — nuzaitH uHdoOp-
23 P CraTtuctuka — au3aiftH THPOpMauu 2 g Gop
1 Henmens Maluu
arpenb . [Ipocreiimne BEpOSATHOCTHBIE
24 [Ipocreiinne BepoSTHOCTHBIE 3a]]a4n 2
2 Henensd 3a7a4u
KCIIEpUMEHTANIbHBIE aHHBIE U BEPOSTHOCTU KCIIEPUMEHTAIbHbIEC JTaHHBIC
25 dxcrepH 2 2 1
COOBITHIA 1 BEPOSTHOCTH COOBITHIA
anpenb 0 0
P KonrtponsHas pabota Ne 5 o teme: «nemeH- .
3 Henens [ToBTOpEHME MPOIIEHHOTO Ma-
26 TBl KOMOWHATOPWUKH, CTATUCTUKH WU TEOPUH 2 Tenyana
BEPOATHOCTEN» p
27 anpelnb WroroBass koHTposbHas pabota 3a Kypc 9 2 [ToBTOpEHME PONIEHHOTO
4 Henens KJacca MaTepuaia
28-34 | mai O06o061aroree TOBTOPEHHE. 12 O06o061aronee MOBTOPEHHE.




KoHTposb U o1leHNBaHKe MPeIMETHBIX Pe3yJbTaTOB
Ouyenka nuUCbMeHHBIX KOHMPOTbHBIX PAdOm 00yuarouwuxcsa no anzeope

OtmeTka «5» CTaBUTCS, SCIIH:

paboTa BBINOIHEHA OJHOCTHIO;

B JIOTHYECKHUX PACCYKICHUSIX U 000CHOBAHUH PEUICHHS HET TPOOEIIOB U OMIHOOK;

B PEUIEHUU HET MAaTEMaTUYECKUX OIMTMOOK (BO3MOYKHA OJ[HA HETOYHOCTb, ONHUCKA, KOTOPasl HE SBJISICTCS CJSACTBUEM HE3HAHUS WM HETIOHUMAaHHS y4eO-
HOTO MaTepHuaa).

OtMmeTKa «4» CTaBUTCS B CICIYIONMIUX CIIyJasX:

paboTa BBITIOJIHEHA MMOJTHOCTHIO, HO 0OOCHOBAHMSI IIArOB PEUICHUS HEJOCTATOYHBI (€CIIM YMEHHE 0OOCHOBBIBATH PACCYXKIICHHS HE SBISUIOCH CIEIIAAIb-
HBIM OOBEKTOM TIPOBEPKH);

JOITYIIICHBI OTHA OIMOKA WU €CTh JIBA — TPH HEJ0UYETA B BRIKIIAIKAX, PUCYHKAX, YepTekaxX WIH rpaduKax.

OtMeTKa «3» CTaBUTCS, €CIIH:

JIOTIYIIIEHO Oosiee OAHON OMMOKK UK O0Jiee IBYX — TPEeX HEJOUYETOB B BBIKJIAJKAX, UepTekax Win rpadukax, Ho oOydaromuiics obnagaetr 00s13aTeIbHbI-
MU YMEHUSIMU T10 TIPOBEPSEMOMN TEME.

OTMeTKa «2» CTaBUTCS, €CIIH:

JIOTIYIIIEHBI CYIIECTBEHHBIE OMIMOKH, MOKa3aBIlKe, YTO 00yJaroluiics He o01aiaeT 00s3aTebHBIMA YMEHUSAMH IO JAHHOW TEME B MOJTHON Mepe.

Ouenka YCmHbIX omeemoes 06ylmlomuxc;l

OTBeT OLIEHNBAETCS OTMETKOM «5», €CIIN YUYEHUK:

HIOJTHO PAacKpbLI COJIepKaHUe MaTepHraja B 00beMe, IPeayCMOTPEHHOM POrpaMMOil U y4eOHUKOM;

M3JI0KWJI MaTe€pHUall TPAMOTHBIM SI3BIKOM, TOYHO HMCIIOJIb3Ys MAaTEMaTHUECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, B ONPEACIEHHON JOrMYECKOM MOCIe10Ba-
TEIbHOCTH;

IIPABWJIBHO BBINIOJIHWJ PUCYHKH, YEPTEXKH, COMYTCTBYIOIIHNE OTBETY;

N0Ka3ajJ yMEHUE WUTFOCTPUPOBATH TEOPUIO KOHKPETHBIMU IIPUMEPAMHU, IPUMEHSTh €€ B HOBOW CUTyalluy IPY BBINOJIHEHUH TPAKTUYECKOTO 3aJaHu s,
IIPOIEMOHCTPUPOBAJ 3HAHHE TEOPHH paHee U3YUEHHBIX COMYTCTBYIOLINX TeM, c(hOPMUPOBAHHOCTh M YCTOWYMBOCTH UCIOIb3YEMBIX IIPU OTBETE YMEHUH
Y HaBBIKOB;

OTBEYAJl CAMOCTOSITEIbHO, 0€3 HABOAIINX BOIPOCOB YUUTEIS;

BO3MOJKHBI OJIHAa — IB€ HETOYHOCTHU MPHU OCBEIIEHNE BTOPOCTENIEHHBIX BOMPOCOB MJIM B BBIKJIAJIKaX, KOTOPbIE YUEHUK JIETKO MUCIPABUII MTOCIIE 3aMEeYaHUs
YUUTENS.

OTBeT OLIEHUBAETCA OTMETKON «4», €CIIN yI0BJIETBOPSAET B OCHOBHOM TPEOOBAaHUAM Ha OLEHKY «5», HO IPU 3TOM UMEET OJIMH U3 HEJJOCTATKOB:

B U3JIO’KEHUU JIONMYLIEHBI HEOOIbIINE TPOOEIIb, HE CKA3UBILIEE MATEMATUYECKOE CO/IepKaHUE OTBETA,

JIOIIYIIIEHbI OJJMH — JBa HEJ0UETA IPU OCBELIEHUN OCHOBHOTO CO/IEP KAHUSI OTBETA, UCIIPABJICHHBIE [10CIIE 3aMEUaHUs YUUTENS;

JIOMYILIeHbI OIMOKa UK 0oJiee IByX HE0YETOB MPH OCBEIIEHUH BTOPOCTETIEHHBIX BOIIPOCOB MJIHM B BBIKJIA/IKAX, JIETKO UCIPABIEHHBIE MTOCTE 3aMEeYaHus
YUUTEIS.

OtmeTka «3» CTaBUTCS B CIEAYIOIUX CIy4asax:



HETIOJIHO PAacKpbITO COJAEpkKaHUE MaTepHala (ColepKaHue U3JI0KeHO (PparMeHTapHO, He BCera MOocCiIe0BaTeNIbHO), HO IOKa3aHo o0Ilee NTOHUMaHKe BO-
poca U MPOJIEMOHCTPUPOBAHBI YMEHHSI, JOCTATOUHBIC JJISl YCBOCHUS IPOTPAMMHOTO MaTepHaa;

UMEITUCh 3aTPYAHEHUS WM JIOMYLICHbI OIIMOKH B OIPENEICHUN MaTEeMAaTUYeCKOH TEPMHMHOJIOTHH, YepTeXaxX, BBIKIAJIKaX, HCIPaBICHHBIC MOCIE He-
CKOJIKHUX HABOJISAIIMX BOIPOCOB YUUTEJIS,

YUEHHK HE CIIPABUJICSI C MPUMEHEHHUEM TEOPHH B HOBOW CHUTYAIMH IIPH BHITIOJIHEHUH MPAKTHYECKOTO 3a/laHMsl, HO BBIOJHHI 33JaHUs 0053aTENIbHOTO
YPOBHSI CII0)KHOCTH IO JJAHHOM TeMe;

IpY AOCTATOYHOM 3HAHUM TEOPETUYECKOI0 MaTepHaia BbIsIBIIEHA HEAOCTATOUYHAs CPOPMUPOBAHHOCTh OCHOBHBIX YMEHHMI U HABBIKOB.

OtMmeTKa «2» CTaBUTCS B CIEAYIOIIUX CIIydasix:

HE PacKpbhITO OCHOBHOE COJIEpKaHUe y4eOHOro MaTepuaa;

0o0Hapy>KEHO HE3HAHHME YUYSHUKOM OOJIbIIeH mim HanOoJiee BaKHON YaCTH y4eOHOTO MaTepuana;

JIOIYIIEHBI OIIMOKH B ONPEACIICHUH MTOHITUH, TIPU UCIIOJIb30BAaHUH MaTEMAaTHYECKON TEPMUHOJIOTHHY, B PUCYHKAX, YePTEXkKax, B BBIKJIAJKaX, KOTOPhIC HE
UCIIPABJIEHBI [10CIIE HECKOJIBKUX HABOJSAIIMX BOIIPOCOB YUUTEIIS.

Ouem(a KOHmMPOJIbHbIX mecmoe

OueHka «5» CTaBUTCSI, €CIH yJaIHics

0e3 ommobok 1 HeouéToB BhIMoHII He MeHee 90 % npemnaraemoii paboTHI.
OneHka «4» craBuUTCS, €CJIN yJyaliuics

6e3 omnO0K 1 HeOYETOB BRIMOIHMI /5 - 89 % npennaraemoil paboThI.
Onenka «3» cTaBUTCS, €CIIN y4alluics

6e3 ommoOoK 1 Hemou€ToB BhIMOMHII 60 - 74 % mpemmaraemMoit paboTHI.
OneHka «2» cTaBUTCS, €CIIU MPaBUIIbHO BbINoHeHO MeHee 60 % Bceit paboThI.

Oowana knaccugpuxkayus ouiuodoK.
[Ipu onieHke 3HaHUM, YMEHUIN 1 HABBIKOB O0YUAIOIUXCSI CTIEAYET YUUTHIBATh BCE OMIHMOKH (TpyOble ¥ HErpyObIe) M HETOUETHI.
I'pyovimu cuumaromes owmuoOKU:
HE3HaHWE OIPEJICIICHIS] OCHOBHBIX ITOHSATHH, 3aKOHOB, IMPaBWJI, OCHOBHBIX MOJIOKEHUH TEOPHH, He3HAHUE (POPMYJI, OOIIETTPUHITHIX CHMBOJIOB 0003Ha-
YeHUI BETTUYHH, €IMHULl UX U3MEPEHUS;
HE3HaHWE HANMEHOBAaHUHN €IMHUIl U3MEPEHHUS;
HEYMEHHUE BBIICTIUTh B OTBETE II1aBHOE;
HEYMEHUE MPUMEHSTh 3HAHUS, AJITOPUTMBI JUIS PEIICHUS 33124,
HEYMEHUE JeNIaTh BBIBOJIBI U 000OIICHMS;
HEYMCHWE YUTATh U CTPOUTH IPa(uKH;
HEYMEHHUE T0JIb30BAThCS TIEPBONCTOYHUKAMH, YICOHHKOM U CIIPABOYHHKAMU;
noTepst KOPHS WIN COXPaHEHUE TIOCTOPOHHETO KOPHS;



oTOpackiBaHne 0€3 00BSICHEHUI OJTHOTO U3 HUX;

BBIUMCIIMTEIbHEIE OIINOKHY, €CJIM OHU HE SIBJISIOTCS OIHCKOIL;

JIOTMYECKHE OIINOKHU.

K neepyovim owubxam cnedyem omuecmu:

HETOYHOCTh (DOPMYJIUPOBOK OMpEICICHUN, TIOHIATHI, TEOPEM, BbI3BaHHAS HEIOJHOTONW OXBaTa OCHOBHBIX IMPHU3HAKOB OMPEICIAEMOTO MOHATHUS WIH 3a-
MEHOM OJIHOTO - JIBYX U3 3TUX MPU3HAKOB BTOPOCTEIICHHBIMH;

HETOYHOCTH TpauKa;

HEPAIMOHAIBHBIN METO]] PEIICHUS 3a/Ia4M WJIM HEJJOCTATOYHO MPOAyMaHHBIN IJIaH OTBeTa (HApYIICHHUE JIOTUKH, IOJMEHA OTACIbHBIX OCHOBHBIX BOTIPO-
COB BTOPOCTEIICHHBIMHU );

HEpalMOHAIbHBIE METO/IBI pa0OTHI CO CIIPABOYHOMN M IPYrOl JIUTEPATYPO;

Henmouetamu SIBIISIIOTCS:

HEPAIMOHAIBHEIC PUEMBI BEIYHUCIICHUH U TPEOOPa30BaHUIT;

HEOPE)KHOE BHITIOJIHCHHUE 3aITUCEH, YePTEKEH.



