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MBOY "Wabunckas cpeanss obuieodpasosarebHas wkoa"
Pabouas mporpamMma o yue6HOMy npeameTy

Marematuxka (anredpa)
ans 9 knacca
[Tusuosa M. M., yanrens MaTemMaTiku
nepBoii KBaM(HKALMOHHOI KaTerophH
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2021 r.



IlosicHuTEIBLHASA 3aNIMCKA.

PabGouass mporpamma mo ydyeObHOMy mpeamery "AnreOpa" mus ydammxcs 9 Kiacca COCTaBlieHa B COOTBETCTBUM C HOPMATHBHBIMU
JIOKyMEHTaMHU:
- @enepanabHBIM 3aKOHOM OT 29 nekabps 2012 roma Ne 273-03 «O6 obpazoBanuu B Poccuiickoit depepannny;
- DenepanbHBIA TOCYIAPCTBEHHBIN 00pa30BaTeIbHBINA CTAHIAPT OCHOBHOTO 001Iero oopasoBanus (yTBepkaeH nmpuka3om ot 17 nexadbps 2010 roga
Nel1897 (3apeructpupoBan Munroctom Poccuu 01 deBpanst 2011 roga Ne19644) — nns neparoros, padoraromux 1o ®I'OC HOBOro MoKoJICHUS Ha
CTYIIEHH OCHOBHOT'O O0IIIEro 00pa3oBaHMs;
- @enepalbHBIM MEpeYHEM Y4€OHUKOB, YTBEPKAEHHBIM MpuKazoM MunHucTepcTBa oOpa3oBaHus U Hayku Poccuiickoit @enepanuu ot 31 mapra
2014 r. Ne 253 «OO0 ytBepxkaeHuM ¢eaepanbHOro IMepeuHs y4eOHHMKOB, PEKOMEHIOBAHHBIX K HCIOJB30BAHUIO MPHU PEaTU3alliid HWMEIOLINX
aKKpeIuTaIMi0 00pa30BaTeNbHBIX MPOTPaMM HAYallbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHEero oOmiero oopa3oBaHUsS» C U3MEHEHUSMHU OT
08.06.2015 r.;
- IlpumepHoii mporpammsl 0011€00pa3oBaTeNbHbIX YyupexaeHud. AnreOpa 7-9 knaccel. CocrtaButens: bypmuctpoBa T.A., M.: Ilpocsemienue,
2014r.
- Yuebnomy mmany OO MBOY "Unsunckas COLL".
[Iporpamma opueHTHpOBaHA HA UCIIOJIb30BaHUE yueOHMKa Anredpa. 9 kimacc: Yueb.mis obmeoOpa3oBarenbubix yupexaenuii /. B. lopodees, C.
b. CyBopoga, E. A, Bynumosuu u ap.; nox pea. I'. B. Jlopogdees — M.: Ilpocsenienue, 2019.

Pabouas nmporpamMmMa BBITIOJIHSET AB€ OCHOGHbIE (YYHKUUU.

- Hugpopmayuonno-memoouueckaa GyHKuus NO3BOISIET BCEM YUaCTHUKAM 00pa30BaTeIbHOIO Mpoliecca MOJyYUTh MPeJICTaBIeHHE O LEesX,
CoJIep’KaHuu, O0IIeN cTpaTeruu 00y4eH sl, BOCOUTaHMS U Pa3BUTHUS, YUAlllUXCS CPEACTBAMU JAHHOTO y4eOHOTO MpeIMeTa.

- Opzanu3ayuonno-naanupyrowas (QyHKIUS NpeaycMaTpUBAeT BbIIEIEHUE 3TAlloB OOYYEHHUs, CTPYKTypUpOBaHHE Y4eOHOro MaTepuala,
oTpezieNieHUe ero KOJMYECTBEHHBIX U KaUYeCTBEHHBIX XapaKTePUCTHK Ha Ka)KJIOM U3 3TaIlOB.

Iens:

- OBJIaICHUEC CHCTEMOM MaTeMaTHYCCKUX 3HAHUU U yMeHI/II\/II, HGO6XO)II/IMBIX AJi1 IIPUMCHCHUSA B HpaKTquCKOﬁ ACATCIIBHOCTHU, U3YUYCHHA
CMCKHBIX JUCIHUIIINH, IPOAOJIKCHUS O6p3.30BaHI/I}I;



- q)OpMI/IpOBaHI/Ie Ka4yeCTB JIMYHOCTH, HCO6XO,HI/IMBIX YCJIOBCKY JIA HOHHOHGHHOfI JKHU3HHU B COBPCMCHHOM OGIJ.IGCTBCZ SICHOCTb U TOYHOCTH
MBICIIM, KPUTHYHOCTH MBIIIJICHUS, WHTYMLMS, JIOTUYECKOE MBIIUICHUE, JJIEMEHTBHl aITOPUTMUYECKOW KyJIbTYPBI, IPOCTPAHCTBEHHBIX
NPECTaBICHNUHN, CTIOCOOHOCTD K MTPEOI0JICHUIO TPYIHOCTEIH;

- (hopMupoBaHME MIPEICTABICHUNA 00 UAEAX U METOJaX MaTEMaTHUKU KaK YHUBEPCAIbHOI'O SI3bIKa HAYKU M TEXHUKH, CPEACTBA MOJCIUPOBAHMS
SIBJIEHUW U MPOLIECCOB;

- BOCIIUTaHWE KyJIbTYpbl JMYHOCTH, OTHOUIEHUS K MaTeMaTHKE KaK K YacTH OOLIeYeIOBEUECKOM KyJIbTYpbl, MOHUMAaHHE 3HAYUMOCTH
MAaTCMAaTUKHU JJId HAYYHO-TCXHHUYCCKOI'0 IMMporpecca.

3agaun:

B pamkax oCHOBHBIX COE€pKAaTEIbHBIX JIMHUN B Kypce alreOpsl 7-9 Kil. peraroTcs Cleayome

- CHCTEeMaTH3allvs CBEACHHI O YMCIIaX; U3yYCeHHE HOBBIX BHJIOB YHCIIOBBIX BBIPAKECHUN U GOPMYIT;

- COBEpILEHCTBOBaHHE MPAKTUYECKUX HABBIKOB M BBIYMCIUTEIBHON KYyIbTYpHI, MPHOOPETEHHE MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX IS
MMOBCEAHEBHOM XKU3HU;

- (opmupoBaHUE MAaTEeMaTUYECKOTO almapara Juisi pelIeHrs 3a/1a4 U3 MaTeMaTUKU, CMEXXHBIX MTPEIMETOB, OKPYKAIOLIEH peanbHOCTH;

- pa3BUTHUE AITOPUTMUYECKOTO MBIIUICHUS, HEOOXOAMMOr0, B YAaCTHOCTH, HJisi OCBOCHHUS Kypca HWH(OPMATHUKHU; OBIAJCHUE HABBIKAMU
JEAYKTUBHBIX PaCCYXICHUI;

- pa3BHUTHE BOOOPaKEHUS, CIIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPYECTBY;

- TOJY4YeHHE LIKOJbHUKAMH KOHKPETHBIX 3HAHUN O (QYHKIUSAX KaK BaKHEHIEeW MaTeMaTH4eCKONW MOJENH ISl ONMUCAHUS M MCCIeIOBAaHUS
Pa3HOOOPA3HBIX MPOIECCOB (PAaBHOMEPHBIX, PABHOYCKOPEHHBIX, DKCIIOHEHIIUATBHBIX, IEPUOAUYECKUX U JIp.), Il (GOPMUPOBAHUS y yda-
HIMXCS IPEJCTABICHUN O POJTU MAaTEeMaTUKH B PA3BUTHU ITUBIIIU3AIUHN U KYJIbTYDBI;

- ¢dopmupoBanne GYHKIIMOHATHLHON IPaMOTHOCTH — YMEHHI BOCIIPUHUMATH M aHAJTU3UPOBATH MHPOPMAIIUIO, TTPEICTABICHHYIO B PA3IMYHBIX
dbopMax, MOHUMATh BEPOATHOCTHBIA XapaKTep MHOTHUX PEaTbHBIX 3aBHCUMOCTEH, MPOU3BOAMUTH MPOCTEUIIINE BEPOSTHOCTHBIE PAacueThl B
MPOCTEUIINX TPUKIIATHBIX 3aa4ax.

- Mecro npeamera B 6a3MCHOM y4eOHOM IJIaHe

- CornacHo deneparbHOMy 0a3MCHOMY yueOHOMY TUTaHy Il 00pa3oBaTeNbHBIX yupexkaeHuil Poccuiickoii denepanum Ha u3yueHue anreOpol B

9 kmacce 0CHOBHOM 1IKOJbI 0TBOAUTCS 102 9 U3 pacuera 3 4 B Henento. KOHTpoNnbHBIX paboT — 6, u3 HUX | aIMUHUCTPATHUBHAS.

Ilnanupyemsble pe3y/ibTaThl H3y4eHHUs Y4eOHOI0 IpeAMeTa.
[Tporpamma mo3BoJIsIeT JOOUBATHCS CIAEAYIOIIUX PE3YIbTATOB OCBOEHUS 00pa30BaTeIbHOI MPOrpaMMBbl OCHOBHOT'O 0011er0 00pa3oBaHUs:

JIMYHOCTHBIE PEe3YJbTAThI:




1)

2)

3)

4)
5)

1)

2)

c(OPMHPOBAHHOCTb OTBETCTBEHHOI'O OTHOLICHMSI K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH OOYYarOLIMXCs K CAaMOPa3BUTHIO HA OCHOBE MOTHUBALIMU K
O00y4YEeHHIO W TO3HAHMIO, BBIOOPY JNalbHEHIIero oOpa3oBaHHs Ha 0a3e OpPUEHTHPOBKH B MHpeE Mpodeccuid U mpopecCHOHAIbHBI MPEANOYTCHHH,
0CO3HAaHHOMY TMOCTPOCHUIO WHANBUIYAIbHOM 00pa30BaTEIbHOM TPAEKTOPUH C YIETOM YCTONUMBBIX MTO3HABATEIBHBIX HHTEPECOB;
c(OPMHPOBAHHOCTH KOMITOHEHTOB IEJIOCTHOTO MHPOBO33PEHHsI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKW M OOIIECTBEHHOMN
NPaKTUKU;

OCO3HAHHBII BBHIOOP M IOCTPOEHME AAJbHEWIIeW WHAMBHUIYANbHOH TpaeKTopuu oOpa3oBaHMs Ha 0a3e OpPUEHTHPOBKHM B MHUpe Hpodeccuil u
npoeCCHOHATIBHBIX MPEANOYTCHUH C Y4€TOM YCTOWYMBBIX MO3HABATENbHBIX MHTEPECOB, a TAKKe€ HAa OCHOBE (DOPMUPOBAHMS YBaXHTEIHHOI'O
OTHOILEHUS K TPYAY, Pa3BUTHE OIbITA y4acTUsl B COLUAIEHO 3HAYMMOM TPY/E;

yYMEHHUE KOHTPOJIMPOBATh MPOLIECC U Pe3ysIbTaT yueOHON 1 MaTeMaTHUECKOM e TeIbHOCTH;

KPUTUYHOCTH MBIIUICHUS, HHUIIMATHBA, HAXOAYUBOCTh, AKTUBHOCTD IIPU PEIICHUU MaTEMAaTUYECKHX 3a/1a4.

MeTanpe/aMeTHbIe Pe3YJIbTATHI:

Me)l(l'lpe[lMeTH])Ie IMOHATHUA

OBJIaJIeHHe 00YYAIIUMHCH OCHOBAMM YUTATEJbCKOM KOMIIETEHUMU:

¢ OBJIAZCKOT YTCHUEM KaK CpE€ACTBOM OCYHICCTBIICHHA CBOUX H&HBHGﬁIHHX IJIaHOB: MPOOOJDKECHUA 06p330BaHI/I$I n CaM006pa30BaHI/I$I, OCO3HAHHOI'O
IIJIAHUPOBAHUA CBOCTO AKTYAJIbHOI'O U MEPCIICKTUBHOI'O KPpyra YTCHUA, B TOM YUCJIC JOCYT'OBOT'0, IIOATOTOBKHU K prILOBOﬁ n COHHaJ’IBHOﬁ JCATCIIBHOCTHU,

° q)OpMI/IpOBaHI/IC HOTpC6HOCTI/I B CUCTEMATUYCCKOM UYTCHHUH KaK CpPCACTBC IIO3HAHUA MHUpa U cebst B 3TOM MHUpPE, rapMOHHU3alINU OTHOIIICHUM YeIOBEKa U
o011ecTBa, CO3IaHUM 00paza «IOTPEeOHOTO OYAYIIETOY.

npuodpeTeHne HABLIKOB PadoThI ¢ MHGpOpManuei:

* CUCTEMaTU3UpPOBATh, COMOCTABIATh, AHAJIU3UPOBATh, 0000IIATh M HUHTEPIPETUPOBATh HHPOPMAIMIO, COJEP’KAlIyIOCs B TOTOBBIX
MH(OPMALIMOHHBIX 00BEKTAX;

* BBIJICJISATh TJIaBHYIO U M30BITOUHYIO MH(OPMAIMIO, BHIIOIHATH CMBICIOBOE CBEPTHIBAHUE BBIACIEHHBIX (PAKTOB, MBICIEH; MPEACTaBIATh
UH(pOPMALIKIO B cKaToil crioBecHO! (opme (B BUE MJIaHa UM TE3UCOB) U B HAITIAAHO-CUMBOJIMYECKOH (hopMme (B BHJIE TaOIUILl, TpadMueCcKuX CXeMm
U larpamm, KapT HOHATHI — KOHLIENITYalbHbIX AUarpaMM, OTIOPHBIX KOHCIIEKTOB);

* 3aIOJIHATH U JOMOJIHATH TaOJIMIIbI, CXEMBI, AUArPAMMBbl, TEKCTHI.
y4yacTHe B IPOEKTHOM JAeATeJIbHOCTH
YMEHHUE CaMOCTOSITEIbHO OMPEENATh LEIH CBOEr0 00y4YeHHUs, CTaBUTh U (OPMYIMPOBATH s ceOsl HOBBIE 3a/1auM B yu€é0e, pa3BUBAaTh MOTHUBHI U
UHTEPECHI CBOEH MTO3HABATEIILHOU 1E€ATEIIbHOCTH;

YMEHHE COOTHOCUTH CBOM JIEMCTBHS C IUIAHMPYEMBIMHM PE3yJbTaTaMH, OCYIIECTBIATh KOHTPOJIb CBOEH JEATEIBHOCTH B IPOLIECCE TOCTHKEHUS
pe3yJibTaTa, ONpeAesaTh COCOObl NEHCTBUI B paMKax MPeAoKEHHBIX YCIOBUI U TpeOOBaHUM, KOPPEKTUPOBATH CBOMU JEHCTBUSI B COOTBETCTBUH C
M3MEHSIONIEHCS CUTYyallue;



3) yMeHMe oIpeleNaATh MOHATH, CO3/laBaTb OOOOIIEHUs, YCTaHABIMBATh AHAJIOTUH, KJIacCU(UIHUPOBATh, CAMOCTOSITEIbHO BBIOMpPATh OCHOBaHUS U
KPUTEPHH IS KIacCu (UK,
4) yMEHME YCTAHABJIMBATh NPUYUHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH JIOTUUECKOE PACCYKACHHE, YMO3aKI4YeHUE (MHAYKTUBHOE, IEAYKTUBHOE U II0
AQHAJIOTUM) U JI€TaTh BBIBOJbI;
5) pa3BUTHE KOMIIETEHTHOCTH B 00JaCTH MCIIOJIb30BaHUS WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;
6) nmepBOHaYaJIbHbBIC MPEICTABICHUS 00 UJCSIX U O METO/IaX MaTEMATUKU KaK 00 YHUBEPCAIbHOM SI3bIKE HAyKH U TEXHUKHU, O CPEICTBE MOAEIUPOBAHUS
ABJICHUH U NIPOLIECCOB;
7) yMeHME BUAETh MAaTEMaTHUECKYIO 3a/1a4y B KOHTEKCTE ITPOOJIEMHOM CUTYalluu B IPYTUX TUCLUIUIMHAX, B OKPYXKAIOIIEH KU3HHU;
8) yMeHHe HaxOAMTh B PA3JIMYHBIX MCTOUYHUKAX HHGPOpPMALHIO, HEOOXOIUMYIO AJIS PELICHUs MaTeMaTHUeCKUX 3ajad, M IpeJCTaBlsATh €€ B
HOHATHOU (hopMe, TPUHUMATH PEIICHNE B YCIOBHSIX HETOJHON WM N30BITOYHOM, TOUHOW WIIM BEPOSITHOCTHOM MH(POPMALINH;
9) yMeHHe NOHMMAaTh M HCIOJB30BATh MATEMATUYECKHE CPEICTBA HATMSAHOCTH (rpadukd, TaOIHMIBI, CXEMBI M JAp.) A WILTIOCTPAIUH,
MHTEpIPETALMH, APIYMEHTALINH;
10) yMeHHe BBIBHTaTh THIIOTE3BI IIPU PEIICHUH 3a/1a41, IOHUMATh HEOOXOIMMOCTh HX IPOBEPKHU;
11) moHuUMaHHE CYIHOCTH aJTOPUTMHUYECKUX NPEANNCAHUN U YMEHHUE IEHCTBOBATh B COOTBETCTBUU C IPEUI0KEHHBIM AITOPUTMOM.
IIpeameTHbie pe3yabTaThl:
1) oco3HaHME 3HAYEHUS MAaTEMATUKH JUIs IOBCEHEBHOM KU3HU YEJIOBEKa;
2) TpeacTaBICHHME O MaTeMaTHYECKOM Hayke Kak cepe MaTeMaTHUeCKON NesTeIbHOCTH, 00 3Tanax e€ pa3BUTUs, O €€ 3HAYMMOCTH JUIsl pa3BUTHUS

LMBUJIN3ALUY;

3) pa3BuTHEe yMeHHUIl paboTaTh C y4eOHbIM MaTeMAaTUYECKUM TEKCTOM (aHAJIM3HpPOBaTh, U3BJIEKaTh HEOOXOAMMYK HH(GOpPMAIMIO), TOYHO U
IPaMOTHO BBIpakaTb CBOM MBICJIH C NMPUMEHEHHMEM MaTeMaTHYeCKON TEPMHHOJOTMU U CHUMBOJMUKH, MPOBOJIUTH KilaccU(UKAIMM, JOTMYECKUE
00OCHOBAHHS;

4) BnajaeHue 0a30BBIM MOHATHIHBIM aNlapaToM 110 OCHOBHBIM Pa3JieiaM COIEepKAHUS;

5) cucremaTuyeckue 3HaHHUA O QYHKIMSIX U UX CBOMCTBAX;

6) NPaKTUYECKH 3HAUYMMBIE MATEMAaTUYECKUE YMEHMsI U HABBIKM, UX NPUMEHEHHE K PEIICHHUI0O MAaTEeMAaTUYECKUX M HEMAaTeMaTHYeCKUX 3anad
IIPEIII0JIAararoIlee YMEHHUS:

*  BBINOJIHATH BBIYHUCIIEHUS C JEHCTBUTENBHBIMY YUCIIAMU;

e pemiaTh ypaBHEHHUS, HEPABEHCTBA, CUCTEMbI YPaBHEHHUI U HEPABEHCTB;

*  pemiath TEKCTOBBIE 3aJ1a4K apU(PMETHUECKUM CIIOCOOOM, C TIOMOIIBbIO COCTaBJICHUS U PELLIEHUs] ypaBHEHUI, CHCTEM YpaBHEHHUI U HEPABEHCTB;

*  HCINOJNb30BaTh anreOpandeckuil A3bIK Ui ONUCAHUS TMPEAMETOB OKPYKAIOIIEro MHpAa U CO3/JaHUS COOTBETCTBYIOLIMX MaTEMaTHYECKHUX
MOJCIEH;



*  TIPOBEPUTH NPAKTHYECKHE PACUETH: BBIYMCICHUS C TPOLCHTAMH, BBIYMCICHHUS C YHCIOBBIMH IOCIIEJAOBATEIBHOCTSIMU, BBIYMCICHHS
CTaTUCTHYECKUX XAPAKTEPUCTHUK, BHIOIHEHHE TPUOTMKEHHBIX BHIYHCIICHUH;

*  BBINOJIHATH TOXJIECTBEHHBIE TPE0OPa30BaHUs PAITMOHAIBHBIX BBIPAKCHUIA;

*  BBINOJIHATH ONEPAIIUH HAJl MHOKECTBAMH;

*  HCCIIeA0BaTh PYHKIUU U CTPOUTH UX TPa(UKH;

*  YUTaTh U UCIIOJIL30BATh HH(POPMAIUIO, IPEICTABICHHYIO B BH/IE TaOIHIIBI, TUarpaMMbl (CTOJIOUATOM WM KPYroBOi);

*  pemaTh mpocreine KOMOMHATOPHBIE 33/1a4H.

Paznen «Apudpmernka

Pauuonanvuvie uucna

BohinycKHUK HAy4YUTCS:

CpaBHUBATh U YIIOPAAOYNBATH PALITMOHAJIBHBIC YMCJIA,

BBITIOJTHSATH BBIYUCIICHHS C PAllMOHATBEHBIMU YHUCIIAMH, COYETasl YCTHBIC ¥ MUChbMEHHBIC IIPHEMbI BBIYUCIICHHH, TIPUMEHEHUE KaJIbKYISTOPA;

UCIIONIB30BaTh MOHITHS U YMEHUS, CBA3aHHbBIC C MPONOPLUHOHAIFHOCTHIO BEIUYHUH, IPOLIEHTAMU B XO/I¢ PEIICHUS MaTEeMAaTHYECKUX 3a/1ad U 33/1a4 U3 CMEXKHBIX
MpEAMETOB, BBIIIOJIHATE HECIOKHBIC ITPAKTUYCCKUC PACUCThI

IPUMEHSTD TOHSTHUSI, CBA3aHHBIC C JICTTMMOCTHIO HATYPAJIbHBIX YHCEI

BbINyCKHUK MOJyYUT BO3MOKHOCTD:

IMO3HAKOMUTBCA C MO3UIITMOHHBIMH CUCTEMaMU CHHUCICHUA C OCHOBAHUAMU, OTIIMYHBIMHA OT 10,

yFJ'IY6I/ITL " pa3BUTh NPCACTABIICHUA O HATYPAJIbHBIX YMCJIaX U CBOMCTBaxX JCIINMOCTH,

HAy4YHUTHCS MCIOJIB30BATh MPHUEMBI, PAIlMOHATU3UPYIONIHE BBIYUCICHHS, MPUOOPECTH MPHUBBIYKY KOHTPOJIUPOBATH BBIYMCIICHHS, BBIOMpAs MOIXOSIIIAN s
CHUTYaIIUH cI10co0.

Heticmeumenvhsle uucna

BbInyCKHUK Hay4YuTCH:

UCIIO0JIb30BaTh HAUallbHBIE IPEICTABICHHS O MHOXKECTBE JICHCTBUTEIBHBIX YHCEIT,;

BJIAACTH ITOHSATUEM KBaI[paTHOI‘O KOpHH, HpI/IMeHHTB €I'0 B BBIYHUCJICHUAX

BhInyCKHUK MOJTYYHT BO3MOKHOCTD:

Pa3BUTH NPCACTABICHUC O YUCIIC U YUCIIOBBIX CUCTCMAX OT HATYPaJIbHBIX 10 HeﬁCTBHTeHLHBIX qucel1; 0 poir BBIYMCJIEHHUH B YEJIOBEYECKOI MPAKTHUKE,
Pa3BUTh U yFHY6HTL 3HAHUA O Z[GCHTI/I‘IHOI\/'I 3alIucu ﬂeﬁCTBHTCHLHBIX YUuCcela (HCpI/IO,Z[I/IHCCKI/IG " HCIICPUOJUYCCKUC ,Z[p06I/I).

H3mepenusa, npubdausiceHus , OUCHKU

BeinyCcKHUK Hay4uTCH:

HUCIIOJIB30BATh B X0OJI€ peHIeHI/ISI 3aga4v SHCMCHTapHBIe Hpe)ICTaBJ'IeHI/IH, CBSI3AaHHBIC C HpI/I6JII/I)KeHHLIMI/I 3HAYCHUSIMHU BCIINYUH.




BbINYCKHUK MOJYYUT BO3MOKHOCTh:

IMMOHATb, YTO YHUCJIOBBIC JAaHHBIC, KOTOPLIC UCIIOJB3YIOTCA IJIA XapaKTCPUCTUKHU 00BEKTOB OKPpYXKaromero Mupa, sBJIAOTCA NPEUMYHICCTBEHHO HpI/I6.J'II/I)KeHHBIMI/I,
YTO I10 3aIIMCH HpI/I6J'II/I)X(eHHLIX 3Ha‘IeHI/II\/‘I, COACPKAIINXCA B I/IH(bOpMaI_II/IOHHLIX HNCTOYHUKAX, MOKHO CYAUTH O MOTPEIIHOCTHU HpI/I6J'II/DI(eHI/I$I;

IMMOHATH, UTO NMOrPCIIHOCTL PE3YyJibTaTa BLIYUCIICHUA OJOJKHA OBITH conusMepuma C MmOrpCIHOCTbIO UCXOAHBIX JAHHBIX.

Anzedopauueckue evipaxcenus

BbinyckHUK HayuHMTCS:

- ONEpHUPOBATH MOHATUSAMH "TOXIECTBO", "TOXKIECTBEHHOE MpeoOpa3oBaHue", pemaTh 3aJaud, cojepikalniie OyKBEHHBIC IaHHBIE, padOTaTh C

bopmynamu;

- OIEpUPOBATDH MOHATUIMHU "KBAaJIPATHBIN KOPEHB", IPUMEHSATDH €r0 B BBIUMCICHUSIX;

- BBINOJIHATH Ipeo0pa3oBaHKe BEIPAKEHUI, COJIepKAIUX CTEIEHHU C LEIbIMH [T0Ka3aTesIMU U KBaJpaTHbIE KOPHH;

- BBIIIOJIHATH TOX/IECTBEHHbIE IPe00Pa30BaHuUs PALMOHAIBHBIX BBIPAXEHUN HAa OCHOBE MPaBUJI JEMCTBUI HaJ MHOTOYJICHAMH U aare0pandecKuMu
JIPOOSIMH;

- BBIMOJIHATH Pa3I0KEHUE MHOTOUJICHOB HA MHOKUTENH;

- IPUMEHSATH NpeoOpa30oBaHMsl BIPAXKEHUN JJIs PELLIEHUS pa3InYHbIX 3a/1a4 U3 MaTEMAaTUKH, CMEXHBIX NIPEAMETOB, U3 peaIbHON MIPAKTUKU.
BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCH:

- BBIIIOJIHATH MHOTOLLIArOBbIE IPE00PAa30BaHMsI pallUOHAIbHBIX BBIPAXKEHUN, IPUMEHSS IIMPOKUN HAOOp crIOcOO0B U MPUEMOB;

- IPUMEHSTH TOXK/IECTBEHHBIE TPE0OPa30BaHUS Ul PEIICHNUS 3a]a4 U3 Pa3IMYHbIX pa3AesioB Kypca.

Ypasnenusn

BbINyCKHUK HAYYHTbCH:

- pelaTh OCHOBHBIE BU/Ibl PAllMOHATIbHBIX YPABHEHHUH C OJTHOM IEPEMEHHOM, CUCTEMBI IBYX YPAaBHEHUH C IByMs [IEPEMEHHBIMY;

- IPUMEHATh AHATUTUYECKUN U rpauuecKuii sI3bIKK U1 MHTEPIPETALUU OHATHH, CBI3aHHBIX C TOHATUEM YPaBHEHMUs, /Ui PELICHUs YpPaBHEHUN U
CUCTEM ypaBHECHU;

- MIOHUMAaTh ypaBHEHHE KaK Ba)KHEUIIYI0O MATEMaTHYECKYIO MOJENb JUIsl ONMHMCAaHUS U W3Y4YEHUs pa3HOOOpa3HBIX PEaJbHBIX CUTYyallui, peuarhb
TEKCTOBBIE 33J1a4M aIre0OpanyecKuM METOI0M;

- MPOBOJUTH MPOCTEHIINE HCCIEOBAaHUS YpAaBHEHHUH W CHCTEM ypaBHEHUH, B TOM YHCJIE€ C NPUMEHEHUEM TIpaduyecKux NpeAcTaBIeHUuN (
yCTaHaBIIMBATh, UMEET JIM YPAaBHEHUE WIIM CHCTEMA YpaBHEHHM peIlIeHus, €ClIi UMEET, TO CKOJIbKO U IIp.)

BbINyCKHUK MOJYYHT BO3MOKHOCTb:- HCIIOJIb30BaTh LIMPOKUN CIIEKTP CIELUAIbHBIX IPUEMOB PELICHHsS] YPAaBHEHUN M CHUCTEM YypaBHEHUM;
YBEpEHHO MPHUMEHSATH annapar ypaBHEHHH M HEPaBEHCTB Ui PELCHHUs pa3HOOOpa3HBIX 3a7ay U3 MAaTeMaTHKH, CMEXHBIX MPEAMETOB, peaqbHON
MPAaKTUKH

Hepagencmea



BbInyCKHUK HAYYHThCH:

- IOHUMAaTh TEPMUHOJIOTHIO U CUMBOJIMKY, CB3aHHBIE C OTHOLIEHHEM HEPABEHCTBA, CBOMCTBA YHCIOBBIX HEPABCHCTB;

- pemath JMHEWHBIE HEPAaBEHCTBA C OJHOW MEPEMEHHOHM M MX CHCTEMBI; pelIaTh KBaJpaTHbIE HEPaBEHCTBA C ONOpPOHM Ha Tpaduueckue
IIPE/ICTABIICHMUS;

BbINyCKHHK MOJTYYHT BO3MOKHOCTD:

- OCBOUTb pa3HOOOpa3Hble NPUEMBI 10Ka3aTEIbCTBA HEPABEHCTB;

- IPUMEHATH rpaduyeckre NpeACcTaBICHUs s UCCIIEOBAHUS HEPABEHCTB, CHCTEM HEPABEHCTB, CO/IEpKAINX OYKBEHHbIE KOA(PPHUIIUEHTHI.

- IPUMEHATH alnapaT HEPABEHCTBA JUIsl peLCHHs pa3HOOOpa3HbIX MaTEMAaTUYECKUX 3a/1a4, 3aa4 U3 CMEXHbIX IPEIMETOB U IIPAKTUKH.

Pazpea « DyHkuum»

Yucnogvie muoxcecmea

BbinyCKHUK Hay4YuTCH:

- IIOHUMaTb TEPMHHOJOTHMIO W  CHUMBOJIMKY, CBSA3aHHbIE C IIOHSATHEM MHOXECTBA, BBINOJHATH  ONEPAllMA  HAMHOXXECTBAMU;

- HCII0JIb30BaTh HAYAJIbHBIE NIPEJCTABICHUS O MHOKECTBE JICHCTBUTEIIBHBIX YHCEIL.

BbInyCKHUK IOJIYyYHT BO3MOKHOCTD:

- pa3BUBATh MIPE/ICTABICHUE O MHOXKECTBAX;

- pa3BUBATh MIPEICTABICHUE O YNUCIIE U YUCIOBBIX CUCTEMAaX OT HaTYPAJIbHBIX 10 AEUCTBUTEIbHBIX YUCEIL; O POJIM BBIUMCIICHUN B IIPAKTHKE;
- pa3BUBATh U YIIyOUTh 3HAHUSA O JECATUYHOM 3aMKCH IeHCTBUTENBHBIX Yucell (MepHoANYECKHE U HeTTepUOAUYecKHe ApoOn).

Yucnosvie pynkuuu

BbinyckHUK HayuMTCS:

- IOHUMAaTh U UCIOJIb30BaTh QYHKIIMOHAIbHBIE IOHATHS, A3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUEHU);

- CTPOUTH TpadUKU JIEMEHTAPHBIX (PYHKIIMH, UCCIIEI0BATh CBOMCTBA YMCIOBBIX (DYHKIIMI HA OCHOBE M3YUYEHUS MTOBEJCHUS UX TPA(UKOB,;

- TMOHUMAaTh (YHKIUIO KaK BaXHEHIYI0 MaTEMaTHUECKYI0 MOJENb JUIS OIMUCAHUS TMPOIECCOB M SBICHHUN OKPYXKAIOUIETO MHUpPA, MPUMEHSThH
(GYHKIIMOHATBHBIN S3BIK JJI OMMCAHUS U UCCIICIOBAHUS 3aBUCUMOCTEH MEX Iy PU3NISCKUMU BEITUIMHAMH.

BhInyCKHUK MOJTYYHT BO3MOKHOCTD:

- MPOBOJUTH MCCJENIOBAHUS, CBS3aHHBIC C M3yUYE€HHEM CBOWCTB (DYHKIMH, B TOM YHCIE C UCIOJIH30BAHHUEM KOMITHIOTEpA; HAa OCHOBE IpaduKoB
W3YYEHHBIX (DYHKIIMN CTOUTH O0jiee CI0XKHbIe Tpaduku (KyCOUHO-3a/IaHHbIe, C "BBIKOJIOTHIMU" TOYKAMU U T. 11.);

- MCI0JIb30BaTh (DYHKIIMOHAJIbHBIE MTPE/ICTABICHUSI U CBOIMCTBA (PYHKIMIA [l pellIeHnss MaTeMaTUYECKUX 3aa4 U3 Pa3IMYHBIX pa3JieloB Kypca.
Pasznen «UucaoBbie mMoCj1e10BaTEILHOCTH

Apupmemuueckue u zeomempuuecKue npozpeccuu

BeinyCcKHUK Hay4uTCH:



MMOHUMATh U UCIOJIb30BaTh SA3bIK IMOCEA0BATEIBHOCTEN (TEPMUHBI, CHMBOJIMYECKHE 0003HAUCHHUS );

- IPUMEHATH (POPMYIIBI, CBA3aHHBIE C APU(PMETUUECKON M F€OMETPHUUECKOM MPOrpecCcusMu, U anmnapar, cOpMHUPOBAHHBIA MIPH U3YUYEHUH JIPYTUX
pa3aelioB Kypca, K pEHIEHHIO 3a/1a4, B TOM YHCJIE C KOHTEKCTOM U3 PEAIbHOM KU3HH.

BpInyCKHUK MOJYYHUT BO3MOKHOCTh HAYYUThCS:

- pemate KOMOMHHMPOBaHHBIC 33Ja4ud C NMPUMEHEHHEM (OpMyJd N-TO YiIeHa M CyMMBbl NIEPBBIX UWICHOB apu(METHUECKOW M T€OMETPHUYECKOU
MPOTPECCHil, TPUMEHSISI IPU ATOM aIlapar ypaBHEHUH U HEPABEHCTB;

- IOHUMAaTh aPUPMETHUECKYIO U TEOMETPHIECKYIO IMTPOTrPECCUU KaK (DYHKIIMH HATYypaJIbHOTO apryMEHTa; CBSI3bIBATh apU(PMETHUECKYIO TTPOTPECCHIO
C JIMHEUHBIM POCTOM, FT€OMETPUYECKYIO - C IKCIIOHEHIIUAJIBHBIM POCTOM.

Pa3nen «BepoSITHOCTB U CTATHCTHKA

Onucamenvnas cmamucmuKa

BbInyCKHUK Hay4YuTCH:

- ACTIOJIB30BATh MIPOCTEHINNE CIIOCOOBI MIPEICTABIICHUS U aHAJIN3a CTATHCTUYCCKUX JTAHHBIX.

BbINMyCKHUK MOJIYYUT BO3MOKHOCTD:

- IpuoOpecTH MEePBOHAYATIBLHBIN ONBIT OpraHu3anuu cOopa JaHHBIX MPU MPOBEICHUH OMPOCa OOMIECTBEHHOTO0 MHEHHUS, OCYIIECTBIISTh UX aHAIU3,
NPECTaBIIATh PE3yJIbTAThI ONPOCA B BHJIE TAOJHUIIBI, THATPAMMBI,

- HAYYHUTHCS TIPUBOJIUTH COJIEPIKATEIIbHBIC IIPUMEPBI UCTIONB30BAHUS JIJISI OIIMCAHUS JIAHHBIX.

Cnyuaiinvie coobimus u 6eposmHochb

BbInyCKHUK HAYYHTCS:

-HAaXOIUTHb OTHOCI/ITGJ'II)HYIO ‘-IaCTOTy 158 BCpOfITHOCTI) cnyqaﬁHoro CO6I)ITI/I$[.

BbINyCKHUK MOJYYUT BO3MOKHOCTh:

-pUOOPECTU ONBIT MPOBEIEHUS CIYYalHBIX SKCIIEPUMEHTOB, B TOM 4YMCJE C MOMOIIbI0 KOMIBIOTEPHOIO MOJEIUPOBAHUS, UHTEPIPETALNUN HUX
pE3yIbTaTOB.

Komounamopuxa

BbInycKHUK HAYYHMTCS:

-penrath KOMOMHATOPHBIE 3314l Ha HAXOK/ICHHE YhClia 00BEKTOB HIIM KOMOMHAIIHIA.

BbINnyCKHUK MOJYYUT BO3MOKHOCTD:

-HAYUUTHCSA HCKOTOPBIM ClI€IHAJIbHBIM HpHéMaM pPEeICHUA KOM6HHaT0pHBIX 3aga4.
Inemenmul npumaduoﬁ mamemamuKu

BbinycKHUK Hay4uTCH:
- MCII0JIb30BATh B XO/I€ PEIICHHUS 3a/1a4 dJIEMEHTApHBIE [TPE/ICTABICHMS, CBSI3aHHBIE C MPUOIMKEHHBIMU 3HAUEHUSMU BETHUUH.



BbINYCKHUK MOJYYUT BO3MOKHOCTh:

- IIOHSTb, YTO YMCJIOBBIE JIAaHHBIE, KOTOPbIE MCIOJB3YIOTCS JJISl XapaKTEPUCTUKU OOBEKTOB OKPY)KAIOIIErO0 MHUPA, SBJSIOTCS MPEUMYILECTBEHHO
npuOIMKEHHBIMHU, YTO TI0 3aIIMCH MPUOIMKEHHBIX 3HAYEHUH, COACPIKAIIMXCS B MH()OPMAITMOHHBIX MCTOYHUKAX, MOKHO CYIUThH O MOTPEUIHOCTH
IpUOIKEHUS

- IOHSATh, YTO MOTPEIIHOCTh PE3YJIbTAaTa BBIYMCICHUN JOJKHA OBITH COU3MEpPUMA C MTOTPEIIHOCTHIO0 UCXOAHBIX JaHHBIX

Coaep:xxanue yueOHOIro npeamera:

APUOPMETHUKA
PanmonaneHble yucna. PacmimpeHne MHOXKECTBAa HATypajbHBIX 4YHMCENI JI0 MHOXECTBA LeiblX. MHOXeCTBa LEIbIX YHCENI 10 MHOXECTBa
panMoHaNbHbIX. PalinoHasbHOE YKMCIIO KaK OTHOILIEHHE m/n, TJie T — LIeJI0€ YUCIIO0, I — HaTypajibHOe. CTENeHb C 1eJIbIM [10Ka3aTeIeM.
JeiictBurensHbie uncia. KBanpaTHelii kopeHb u3 umcia. KopeHb TpeTbheil cTemeHH. 3amuch KOpPHEH C MOMOIIBIO CTENEHH C JAPOOHBIM
IIOKa3aTeJIEM.
[TonsitTue 00 wuppanuoHaIbHOM uHucie. MppalMOHANBHOCTH YHCIA W HECOM3MEPHMOCTh CTOPOHBI M JWAroHajdW KBajparta. JlecsaTudHbie
IpUOIMIKEHUS! UPPALIOHATbHBIX YUCEIL.
MHOXECTBO JIEHCTBUTENBHBIX YHCEJ; TPEJCTaBICHUE JCWCTBUTENBHBIX 4YHCET OECKOHEYHBIMH JECATHYHBIMH Jpo0simu. CpaBHEHHE
JEHUCTBUTEIBHBIX YUCEL.
Koopnunarnas npsimas. U300paxeHue yncena TOUKaMu KOOPAUHATHON MpsAMOil. YucioBbIe TPOMEKYTKHU.
W3mepenusi, npubauxKeHus, OLeHKU. PazMepsl OOBEKTOB OKpY)KaloLIEro Mupa (0T 3JEMEHTApHBIX 4YacTUl] A0 BceneHHOl), NIMTENbHOCTH
IIPOLIECCOB B OKpY’KalollleM Mupe. Bbienenre MHOKUTENS — CTENEHU JECATH B 3anucu yucia. [IpubnuxénHoe 3HaueHue BEIMYUHBI, TOUHOCTD
npubmkeHus. [Ipukuaka u oleHKa pe3yabTaTOB BBIYMCICHUI.

AJITEBPA
Anrebpanyeckue BbIpaXKeHHs. DyKBEHHbIE BBIpa)KE€HUS (BBIpAKEHHUS C IepeMEeHHbIMH). UYucioBoe 3HaueHHE OYKBEHHOTO BBIPAKECHUS.
Jonyctumble 3HaueHus: nepemMeHHbIX. [loacTaHoBKa BbIpakeHUH BMecTO nepeMeHHbIX. [IpeoOpa3zoBaHne OyKBEHHBIX BBIpAaKEHUI Ha OCHOBE
CBOMCTB apupMeTHUeCKUX JAeicTBUil. PaBeHCTBO OYKBEHHBIX BhIpaskeHUH. T0X1eCTBO.
Crenenb ¢ HaTypaJbHBIM IOKa3zaresneM U e€ cBoiicTBa. OHOWIEHbl U MHOTOWIEeHbl. CTeneHb MHOrouieHa. CiioxkeHune, BBlUUTaHUE, YMHOKEHNE
MHOTOuJIeHOB. POpMysIbl COKpAIIEHHOTO YMHOKEHUS: KBaJpaT CyMMBbI U KBajapaT pasHocTd. Dopmyna pazHocTu kBajapaToB. [IpeoGpasoBanue
L[EJIOTO BBIPAKEHHWS B MHOTOWIECH. Pa3llokeHHEe MHOTOYWIEHOB HAa MHOKHTENH. MHOTOWIEHBl ¢ OJHOW IepeMeHHON. KopeHbp MHOrouieHa.
KBaapaTHbIil TpEXWIIEH; pa3i0KEHHE KBaAPaTHOIO TPEXUIEHA HA MHOKUTEIH.
Anrebpandeckas aApoob. OCHOBHOE CBOMCTBO anredpandeckoit Apodu. CroxeHne, BHIYUTaHUE, YMHOKEHHE, JIEJICHHE alreOpandeckux IpoOei.
CreneHb C LEIbIM OKAa3aTeIEM U €€ CBOMCTBA.
PanronanbpHble BeIpakeHHS U X IpeoOpa3zoBanus. [Joka3aTenbCcTBO TOXKIECTB.
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KBanparneie kopHu. CBolcTBa apuMeTHUYECKHMX KBaJIpaTHBIX KOPHEH M HMX NPUMEHEHHE K IMPeoOpa3OBaHUIO YHCIOBBIX BBIPAKEHUH W
BBIYMCIICHUSM.

VpaBHenus. YpapHenue ¢ ool nepemenHoi. Kopenb ypaBHeHus. CBOMCTBA YUCIOBBIX paBEeHCTB. PaBHOCHUIIBHOCTD YpaBHEHUMH.

JluneitHoe ypaBHeHue. KBagpaTHoe ypaBHeHHe: (popMyna KOpHE# kBajgpaTHOTro ypaBHeHUs. Teopema Buera. Pemenue ypaBHe HUM, CBOISAIITUXCS
K JMHEWHBIM M KBaJApaTHBIM. [IpuMepsl penieHnst ypaBHEHUN TpeTbel U 4eTBEPTOH cTeneneil. Pemenue 1poOHO -paliioHaNbHBIX YPaBHEHUH.
VYpaBHeHuE ¢ AByMsl IEpeMEHHBIMU. JINHEITHOE ypaBHEHHUE C IBYMs IEPEMEHHBIMU, IPUMEPHI PEIECHUS YPABHECHUH B LIEJIbIX YHCIIAX.

Cucrema ypaBHEHMH C ABYyMsI IEpeMEHHBIMU. PaBHOCHIIBHOCTE cucTeM. CUCTEMBI IBYX JIMHENHBIX YPaBHEHUH C JBYMS [1IEPEMEHHBIMU; PEIICHHE
IIOJICTAHOBKOM U cii0’keHHeM. [IpuMepsl penieHns CUCTEM HEJIMHEWHBIX YPaBHEHHUH € JBYMS IE€PEMEHHBIMH.

Pemenre TeKCTOBBIX 3a7a4 anreOpandecKuM CrocoooMm.

JlexkapToBbl KOOpAMHATHI Ha MIOCKOCTH. ['padmyeckas nHTeprnpeTanus ypaBHEHUsS ¢ ABYMs NepeMeHHbIMU. ['paduk NMHEHHOro ypaBHEHHUS C
JIBYMsI TIEPEMEHHBIMH; YTIOBOH KOY(PPHUIMEHT MPSIMOI; YCIOBUE MAapALICIBHOCTH MPAMBIX. ['paduku MpOoCTeHIINX HENMHEHHBIX YPaBHEHHIA:
napaboia, runep0oiia, OKpykHOCTb. [ paduueckass HHTEpIpeTalus CUCTEM YPAaBHEHUH C IByMsI IEpEMEHHBIMU.

HepasencrBa. UncioBble HEpaBEHCTBA U UX CBOMCTBA.

HepaBencTBO ¢ 0HONM nepeMeHHONW. PaBHOCHMIIBHOCTE HepaBeHCTB. JIMHEIIHBIE HEpABEHCTBA ¢ OAHOW mepeMeHHoW. KBaagpaTHble HepaBEeHCTBA.
Cucrembl HEpaBEHCTB € OJIHON EPEMEHHOM.

OYHKIUN

OcHOBHbIE NOHATHS. 3aBUCUMOCTH Mexy BesnuuHamu. [lonarue pynkuun. O0nacTh onpeneaeHuss 1 MHOKECTBO 3HaUYCHUH (QyHKIUH.
CrnocoOwr 3amanust ¢ynkiuu. ['padpuk ynkuuu. CpoiictBa (yHKumi, mx oroOpaxenwe Ha rpaduke. IIpumepsl TrpadMKoB 3aBHCHUMOCTEMH,
OTPaXKAIOIUX PEATBHBIE MPOLECCHI.

Uucnoble QyHkuuu. OyHKIMHM, ONMHMCHIBAIOIIME MPSIMYI0 U OOpaTHYIO MPONOPLUOHAIbHBIE 3aBUCUMOCTH, UX TpadUKH U CBOWCTBA.
Jluneiinas ¢ynkuus, e€ rpaduk u cBoiictBa. KBaapatmunas ¢ynkuus, e€ rpa¢uk u cpoiicTBa. CTemneHHble (YHKIUH C HaTypaJlbHBIMU
nokazaressiMu 2 u 3, ux rpaduku u cBoictBa. ['paduxu Gynximii y=kx+l, FS ,Y=|x|

BEPOATHOCTBb U CTATUCTUKA

OmnucarenbHas cratuctuka. [lpencrapienue AJaHHBIX B BUe TaOnuL, AuarpaMM, rpadukoB. CiaydaifHast u3MeHUNBOCTb. CTaTUCTHYECKHE
XapaKTEepUCTHUKU Habopa NaHHBIX: cpeAHee apu(MeThyeckoe, MeauaHa, HauOoJplllee M HauMEHbllee 3HaueHus, pa3max. lIpencraBienue o

BbIOOPOYHOM HCCIIE0BAHUH.
Crnyualinble cCOOBITHS M BEpOATHOCTD. [IoHSATHE O ciyyalfHOM OmbITE U CiiydailHOM coObITUH. YacToTa ciiydaifHoro coObITHS.

CratucTryeckuil MoaXo/ K MOHATHIO BEPOSITHOCTU. BeposTHOCTH MPOTHBOMOIOXKHBIX cOObITHI. He3zaBucumbie coObITHSA. Y MHOKEHIE
BeposATHOCTEN. JloCTOBEpHBIE M HEBO3MOXHBIE COOBITHS. PaBHOBO3MOXKHOCTB coObITHi. Kiaccuueckoe onpeienenrne BEpoSTHOCTH.

KomOunaropuka. Pemenne xkomMOMHATOpHBIX 3a1ay nepebopoM BapuaHToB. KoMOuHaTOopHOE mpaBmiio yMHOXeHuUs. [lepectaHoBku u
dakropua.
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JIOTUKA U MHOXECTBA

TeopeTuko-MHOKECTBEHHbIE TMOHATUSA. MHOXECTBO, JJIEMEHT MHOXECTBA. 3aJaHHE€ MHOXKECTB IEPEUYMCICHHEM HJIEMEHTOB,
XapaKTepUCTHUECKUM CBOMCTBOM. CTaHAapTHhIe 0003HAUYCHUS YHCIOBBIX MHOXKecTB. [lycToe MHOXecTBO U ero obo3Hauenue. [loaMHOKeECTBO.
OO0benuHEeHNE U IepeceYeHre MHOKECTB, PA3HOCTh MHOXKECTB.

NnnrocTpanysi OTHOIIEHUH MEX]ly MHOYKECTBAMHU € IIOMOILbIO Auarpamm Jiiniepa — Benna.

OnemeHThl Joruku. [IoHsITHE O PAaBHOCUIIBHOCTH, CJIEJOBAaHUM, YIOTPEOJIEHUE JOTMYECKUX CBSI30K €CHH..., TO ..., B TOM U TOJIBKO B TOM
cllydae, JIOTUUECKUE CBSA3KHU U, UIIH.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTHUH

HcTtopust (hopMUpOBaHUs MOHATHS YMCIIA: HATypallbHbIE YMCia, IpOOH, HEIOCTATOUHOCTh PALMOHAIBHBIX YHCEN JAJIS F€OMETPUUYECKUX
U3MEpEeHH, HppanroHabHbIe yncna. CTapuHHbIE cucTeMbl 3anucu ynceld. poou B Basunone, Erunte, Pume. OTKpBITHE AECATHUHBIX TPOOECH.
Crapunsble cuctembl Mep. JlecaTuunsle 1poOdu U MeTpuueckas cucrema Mep. IlosBienue orpuuatenbHbix uucen u Hyas. JI. Maraunkuid. JI.
Ditnep.

3apoxknenue anreOpsl B Heapax apudmetuku. An-Xopesmu. Poxnenne OykBeHHoi cumBonuku. I1. @epma, @. Buer, P. [lekapr.
HcTtopust Borpoca 0 HaXOXACHUU GOpMYJl KOpHEH anredpanvyeckux ypaBHEHUH, HEPA3peIIMMOCTh B pajuKaiax ypaBHEHHUH CTENeHH, O0JIb e
yetbipéx. H. Tapranes, [Ix. Kapnano, H. X. A6ens, D. [Nanya.

N300peTeHne Merona KOOpPJMHAT, MO3BOJIAIOIIETO MEPEBOAUTH FeOMETpuUYecKre o0beKThl Ha s3bIk anreopsl. P. Jlexapt u II. ®epma.
[Tpumepsl pa3aIM4HbIX CUCTEM KOOPAMHAT HA INIOCKOCTH.

3anayva Jleonapno [Muzanckoro (®@ubonayym) o kpoiukax, uncia ubonayyu. 3aada o maxmMaTHOM JOCKE.

Hcrokn Teopun BEPOATHOCTEN: CTPaxoBoe €10, a3apTHble Urpkl. 1. @epma u b. Ilackans. S. bepnymnu. A. H. KoiMoropos.

Ka.nemlapﬂo - TEMATHYECKOEC IVIAHUPOBAHUE
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Ne n/m HaumeHoBaHue pa3jesia U TeMbI Kon-Bo wacos JarTa npoBenenust Ipumevanue
IoBTOpenue (4 1)
1 [IpeobOpaszoBanue paliMOHATBLHBIX BBIPAKCHUI 1 1.09
5 [IpeoOpa3oBanue BEIpAXKEHUN, COACPIKAIINX 1 6.09
KBaJIpaTHbIE KOPHU
3 Pemenue kBagpaTHBIX YpaBHEHHI 1 7.09
4 CreneHs ¢ [eIBIM ITOKa3aTeaeM 1 8.09
I'naBa 1. HepaBencrBa 18yacoB
Heiicmeumenvhuie uucaa (1.1) 2
5 MHO€eCTBO NEUCTBUTEILHBIX YHCE. 1 13.09
6 Uppanmonansuocts yncna 2. [lpumenenue B 1 14.09
reoMerpun. CpaBHEHUE HPPALIMOHAIBHBIX YHCEIL. '
7 Bxoonaa konmponvnas paboma 1 15.09
QOobuwue ceoticmea nepasercme (1.2) 10
Uucnossie HepaBeHCTBA. CBOMCTBA YHCIIOBBIX
8 1 20.09
HEPABEHCTB.
[TpoBepka cripaBeNTMBOCTH HEPABEHCTB MPH 33JaHHBIX
9 3HAUEHUAX NepeMeHHbIX. CTporue u HecTporue 1 21.09
HEPaBEHCTBA.
HepasenctBo ¢ nepemennoit. O6macTs onpeneacHus
10 HepaBeHCTBa (00JIaCTh TOMYCTUMBIX 3HAUECHUH 1 22.09
MIEPEMEHHOM).
PaBHOCUIIBHBIE TIEpEXObl IPU PEIICHUH JINHEHHOTO
11 HEpaBEHCTBa 1 27.09
12 Perrenue nmunHeinbix HepaBeHcTB (1.3) 1 28.09
13 CuHcTeMbI HEPaBEHCTB C OJTHOH MEPEMEHHOM. 1 29.09
Pemrenne cucreM HEpaBEHCTB C OHOM MEPEMEHHOM:
14 TUHEeHHBIX. V300paskeHne peleHus CUCTEMBI 1 4.10

HEPABEHCTB HA YMCJIOBOU NMPSAMON

13




15

3anuce pE€IICHUA CUCTEMbBI HCPABECHCTB

5.10

16

Permenne cuctem nuHelHbIX HepaBeHCTB (1.4)

6.10

17

Pemienue nuHEeMHBIX HEPABEHCTB U CUCTEM JIMHEMHBIX
HepaBeHCTB ['eoMeTprueckas u anredpandeckas
TPAaKTOBKA OTHOIIEHUN «MEHBIIIEY, «OO0JIBIIIE» MEKITY
YHUCIaMHU

11.10

18

Jlokazamenvcmeo nepaserncme (1.5)

12)

12.10

19

JloKa3aTenbCTBO HEPABEHCTB

13.10

20

Ymo o3nauaiom coea «c moYHOCmovio 00...» (1.6)

1(2)

18.10

21

[Teproandeckre U HENEPUOAUYECKIE OECKOHCTHBIE
necsaTuaHbie 1poou. (Y3Hai 6onbme) (1.7)

Pacuér onTuMH3anuM 3aTPAT HA MPOU3BO/ICTBE
M3JeJIMI ¢ HOMOIILIO COCTABJICHUS JIUHEHHBIX
HEPABEHCTB

19.10

®uHaHCOBas IPAMOTHOCTh
COopHuUK crmel. Moaynen
1o (puHAHCOBOM
IPaMOTHOCTH.

00630p u KOHmMpPo.1L

22

O6o06matonuii ypok no teme «HepaBeHcTBay.
Emé o cpennux (Y3naii 6onbiie) (1.8)

1

20.10

23

KounrpoabsHnas padora Nel mo reme «HepaBeHcTBa»

1

25.10

KBagparnunas ¢pyHKuus

19 gacoB

24

Kaxkyto ¢pynxuuro nazviearom keaopamuunoi.(2.1)
CriocoOsl 3a1aHust QYHKIUI: aHATTUTHYECKUH,
rpaduueckuit, TabnuuHbli. I'padux GyHKIMMN
(mapabosa).Ilpumepst PyHKIUN, TOTy9aeMbIX B
Iporecce UCCIeI0BaHNs PA3IMUYHBIX pPeaIbHBIX
MIPOIIECCOB M PEUICHHS 3324

1(3)

26.10

25

3nauyeHue ¢pyHkuuu B Touke. [loctpoenue rpaduxa
KBaJIpaTUYHON (YHKIIMH 1O TOUYKaM.

27.10

26

CaoiicTBa GyHKIHIT: 00JIaCTh ONpeIeTIeHIS, MHOKECTBA
3HAYCHHM, HYJIH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,
YETHOCTh/HEYETHOCTbD, TPOMEKYTKHA BO3PACTAHUS U
yOBIBaHMS, HAMOOJIbIIIEE M HAMMEHBIIIEE 3HAYCHUSI.
Hccnenoanme Gpynkumu mo ee rpaduky

8.11

27

I'pagpuk u ceoiicmea ynkuyuuy = ax™ 2.2)

1(6)

9.11

14




28 Toctpoenue rpaduka GyHKIHH y = ax”. 1 10.11
29 I/ICCJ'IGZI[OBaHI/Ie byHKIIUN 1 1511
y = ax‘1o ee rpaduky
30 Crpur rpaduka GyHKIHHE y = aX° BIOMIb Oceil 1 16.11
koopauHat (2.3)
31 CBur rpaduka GyHKIMH Y = ax” BIOJIb OCH OPJMHAT 1 17.11
32 CBur rpaduka GyHKIMH y = ax” BIOJIb OCH abCIICC 1 22.11
33 | [pagux gymiyuu 1(8) 23.11
y =ax"+ éx + ¢ (napabona) (2.4
Haxoxnenue nyneil kBagpatnyHol QyHKIUY,
34 MHO’KECTBA 3HAYCHHM, TPOMEKYTKOB 1 24.11
3HAKOHIOCTOSIHCTBA, TPOMEKYTKOB MOHOTOHHOCTH
35 KBanparnsle HepaBeHcTBa  (2.5) 1 29.11
Pemennie kBapaTHBIX HEPABEHCTB: UCIIOJIb30BaHUE
36 CBOWCTB ¥ rpaduka KBaApaTHIYHOU (QYHKINHU. 3aucCh 1 30.11
pelIeHrs KBaIpaTHOTO HEPABEHCTBA
Mertoa untepBanon. (2.6)
37 Pemrenre kBagpaTHBIX HEPABEHCTB. 3aMKUCh PELICHUS 1 1.12
KBaJ[PaTHOTO HEPAaBEHCTBA
38 I'padux npobHO-nMUHEHHON QyHkmu. [IpeacraBienue 1 6.12
00 acumnroTtax. HenpepbrIBHOCTh QyHKITHH. '
39 Pemrenue nenpix U 1poOHO-paIIIOHANTBHBIX HEPABEHCTB 1 712
METOJIOM MHTEPBAJIOB.
I'paduku ypaBHEHHI, coaepxaniux Moayiu. (2.8) ®uHaHCOBask TPaMOTHOCTh
(Y3Haii 60mb111€) COopHuK cren. MoayJsen
40 duHancoBble rpaduKH, CBA3aHHbIE ¢ H3YYeHUEM 1 812 no puHaHCOBOU
CBOWCTB ¥ rpauKOB KBAAPATHYHOH (PYHKIHH. rPaMOTHOCTH.
3amadyn Ha HaXOXKJICHUE
HaUMEHbIIEH OIIaThl TPYAA.
0030p u Konmponw 2
41 O6o0maromuii ypok 1o teme «KBagpatuanast GyHKIHAS 1 13.12
42 KonTtpoabnas padora Ne 2 no teme «KBagparuunas 1 14.12

GyHKuus
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YpaBHeHMsI M CHCTEMbI YPABHEHU I

26 yacoB

43 Payuonanvnsie sviparxcenusn: yeavie u opoonvie (3.1) 1 15.12
44 O6nacTh ornpeneaeHus BhIpaKeHUN 20.12
45 T0X1ECTBEHHO paBHBIE BbIpaXKEHUA. TOXKIECTBO 1 21.12
46 Jloka3aTenbCTBO TOXKJIECTB. 1 22.12
47 I[envie ypasnenus (3.2) 1 27.12
MerTo/ibl peleHus LeNbIX YPaBHEHHUI: METOT
48 PaBHOCHJIBLHBIX MTpeoOpa3oBaHmii (pas3iokeHUE Ha 1 28.12
MHOXUTEJIN)
49 MeTto b1 pelLICHHUs LENbIX YpaBHEHUI: METO]] 3aMEHbI 29 12
MIEPEMEHHOMN
50 Pemenue npocreimmx ApoOHO-TMHEHHBIX YPaBHEHHIA. 1 10.01
51 Pemenue npoOHO-paliMOHaIbHBIX YpaBHEHUN 1 11.01
52 YpaBHECHHE B LIEITBIX HHCIaX. Pemenne npoOHO- 1 1201
paIoHaIbHBIX YPABHEHHIA.
Pemenue 3anau.
53 Apudmerndeckuii, anredpanyeckuii. Mcnonb3oBanue 1 1701
Ta0JINII, CXeM, YePTEIKEH, IPYTUX CPEJICTB
MIPEJICTABJICHHMSI TAHHBIX MPU PEIICHUH 3a/1a4U
54 AHaJN3 BO3MOXHBIX CUTYaI[Ui B3aUMHOTO 1 18.01
pacmoIoKeHus! 00BEKTOB MPHU MX ABUKECHUU.
AHanu3 COOTHOUIEHHSI 0ObEMOB BBINOIHIEMBIX padboOT
IIPU COBMECTHOM paboTe
55 Pa3auyHble MOAX0AbI K OLIEHKE CPeIHUX 3HAYEHUH 1 19.01
(cpeaHss 3apmjaTa B permoHe MM Ha NPeINPHATHH)
ONMUPAKTCS HA MOy, MeTHAHY U CPeTHee
apudmeTrnyeckoe psijioB BeJTHYHH.
56 Pemenwie 3a1a4 Ha IPOIIEHTHI U 0T, CMECH, CIIABBI U 1 2401
pPacTBOPHI
Pemenwuie 3a1a4 Ha IPOLIEHTHI U AOJH, CMECH, CIIJIABBI U duHaHCOBasi TPaMOTHOCTD
57 pacTBOpHI 1 2501 COopHUK crer. MoayJien

1o UHAHCOBOM
TPaMOTHOCTH.
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58

Cucmempl ypasnenuil ¢ 08ymsa nepemeHHbIMu

26.01

59

MerTo/ibl peleHus CUCTEM JTMHEUHBIX YPABHEHUI C
JIBYMsI IEPEMEHHBIMU: TpaUICCKUI METO

1(7)

31.01

60

MerTo/ibl peleHus CUCTEM JTMHEUHBIX YPABHEHUI C
JBYMsI IEPEMEHHBIMU: TpaUIECKUl METO]T

1.02

61

MerTo/ibl peleHus CUCTEM JTMHEUHBIX YPABHEHUI C
JIBYMSI IEPEMEHHBIMU: METOJI CIIOKCHHUS

2.02

62

Meroas! pelIeHNs] CUCTEM JINHEWHBIX YPaBHEHUH €
JBYMsI IEPEMEHHBIMU: METOJI IIOJICTAHOBKHU

7.02

63

Meroas! peleHNs CUCTEM JINHEWHBIX YPaBHEHUH €
IBYMsI IEPEMEHHBIMU: METOJ] 3aMEHBI IEPEMEHHOMN
Pemrenne cucreM ypaBHEHUN ¢ ABYMsI IEPEMEHHBIMU

8.02

64

Hcnonb3oBanue Tabmull, cxem, yepTexeit, Jpyrux
CPEJICTB MPECTABICHUS JAHHBIX MIPU PEIICHUN 3a/1a91

9.02

65

Pemenue 3a/1a4 ¢ IOMOIIBIO CUCTEM YPABHEHHIA C JABYMS
nepemeHHbIMH (3.6)

14.02

66

I'pagpuueckoe uccneoosanue ypaguenuit. 3.7
Hcnonb3oBanne cBOMCTB PyHKIMI TP peIIEHUN
YPaBHEHUM.

1(3)

15.02

67

VYpaBHenus ¢ mapameTpom. (3.8)

(V3Haii GosbIiie)

IIpocreiimie HppauoHanbHble ypaBHeHHs Biga \Vf(x) =
a.

16.02

68

Pemenue cuctem ypaBHeHui BTopoii crenenu. (3.9)
I'pacdnueckuii MeTo]] perieHns ypaBHEHUH.

21.02

0030p u Konmponw

69

O60061maronuil ypok 1o Teme «YpaBHEHUS U CUCTEMBbI
YpaBHEHUN»

3agauu Ha BBIIJIATHI 10 MIIOTEYHBIM KpeAUTaM, O
0aHKOBCKHX BKJIaJaxX

22.02

®uHaHCOBas IPAMOTHOCTh
COopHuK cren. Moaynen
o (MHAHCOBOH
I'PaMOTHOCTH.

17




KonTpoabHasi padora Ne 3 mo teme «YpaBHeHUs U

70 . 1 23.02
CHCTEMBbI YPaBHeHHUID»
ApudmMernyeckasi M reoMeTpu4ecKasi MPOrpeccum 184
71 Yucnoewie nocnedosamenvrocmu. (4.1) 1(2) 28.02
79 Beckoneunsle nmocienoBatenbHOCTH. CIOCOOBI 3a1aHuUs 1 103
M0CJIeIOBATEIbHOCTH.
73 Apugpmemuueckan npozpeccusn (4.2) 1(5) 2.03
74 dopmyna ob1iero wieHa apupMeTUIECKON mporpeccun 1 7.03
75 Haxoxnenue 4ieHoB apu(MeTHIECKOM IPOrpeccuu 1 9.03
76 CyMmMa mepBBIX N WICHOB apU(PMETUIECKON MPOTPECCHH 1 14.03
4.3
27 Haxoxnenne CYMMBI TIEBBIX N 1JICHOB 1 15.03
apu(METHIECKON IPOTPECCUU
78 T'eomempuueckasn npozpeccus. (4.4) 1(5) 16.03
79 CyMMa 1iepBbIX N YWICHOB T€OMETPUYECKON TPOTPECCHH 1 2103
(4.5)
80 dopmyna 00IIero 4ieHa reoMeTpUIECKOM mporpeccuu 1 22.03
81 HaxoieHne 4ieHOB reoMeTpUUeCKO MPOrpeccuu 1 23.03
89 Haxoxnenue CYMMBI IEPBLIX N 1JICHOB 1 4.04
T€OMETPHUECKON TPOTPECCUHU
IIpocteie mponeHTsl. Perienne 3a1a4 Ha MPOLIEHTHI
83 apupMeTHIeCKNM criocodbom. Perrenne morudecknx 1(4) 5.04
3ajJia4 C MOMOIIBIO rpadoB, TabIHIL
CrnoxHble poIeHTHI. Perienne 3a1a4 Ha CIO0XKHBIE dunHaHCOBas TPAMOTHOCTH
84 MIPOLICHTHI. 1 6.04 COopHuK creu. Moaynen
Pacuér Bo3pacTanus BKJIaga(CJI0KHbIE MPOLEHTHI) o (pMHAHCOBOM
1o ¢opmyJie N- YieHa reoM. NPOrpeccuu I'PaMOTHOCTH.
Permienue 3a1a4 Ha MPOLIEHTHI. dunHaHCOBas TPAMOTHOCTD
85 Bausinne npouenTta 0paka Ha NOBbILLIEHHE 1 11.04 COopHuK  cren. Moayneu
ce0ecTOMMOCTH H IIeHbI TOBapAa. ' o (buHaHCOBOM
I'PaMOTHOCTH.
86 beckoneuHo yObIBarolasi reOMeTpUYecKas mporpeccus 1 12.04

18




(V3Haii 6osibiiie)

00630p u KoHmpob 2
87 Tpeyronbnuk [Tackans. O600maOMUN ypoK 10 TEMe 1 13.04
«Apudmernueckas 1 reOMETpHUEcKas MPOrPeCcCUm»
88 Konrtpouabsnas padéora Ne 4 mo reme 1 18.04
«ApudpmMeTnyeckasi U reoMeTpuYecKasi MPOrpeccum
CTaTHCTHKA U BEPOSITHOCTH 10 gacoB 19.04
89 Buioopounsvie uccnedosanus 1(2) 20.04
90 CraTucTudeckue XapakTepUCTHKU. 1 25.04
91 Humepesanwvhotit pad. I'ucmozpamma 1(2) 26.04
92 Humepeanvnutii pao. I'ucmozpamma 1 27.04
93 Xapaxkmepucmuxu pazopoca (Mepbl pacCEUBaHMS): 1(2) 3.05
JMCTIepCHUsl M CTAHJAPTHOE OTKJIOHEHUE
94 Haxosxnenue xapakTepucTuk pazopoca. 1 4.05
Cmamucmuueckoe oyeHuganue u NPOZHO3.
95 [TonsTre o 3akoHe OoybLINX yKcen. M3mepenue 1 10.05
BeposiTHOCTEH. [IpruMeHeHne 3akoHa OOJIBIIINX YHUCET B
COLIMOJIOTHH, CTPAXOBAHUHU, B 3[[PABOOXPAHEHHUH
BepositHocTh 11 KOMOMHaTOpHKA. ONBITH OOJIBIINM
YHCIIOM PAaBHOBO3MO>KHBIX AJIEMEHTAPHBIX COOBITHIA. duHaHCOBasi TPaMOTHOCTD
9% Brruncnenue BeposiTHOCTEN B OIBITAX C IPUMEHEHHEM 1 11.05 COopHuUK cren. Moaynen
KOMOHMHATOPHBIX (hopmy 1o UHAHCOBOM
3agaum Ha pacyéT BepOSITHOCTH BHIMIPHIIIA B TPaMOTHOCTH.
PAa3JIMYHBIX JI0TepesX
Pa3zmemienus u coueranus. Yucno coueranuii. opmyia
97 grcna coueTannii. O000maIuil ypok 1mo Teme 1 16.05
«CTaTuCTHKA U BEPOATHOCTHY
98 O0001IeHNe M CHCTEMATH3AINSA TI0 TEME 1 17.05
«CTaTHCTHKA U BEPOSITHOCTDY
IHoBTOpeHnue (44) 18.05
99 [ToBTOpenue. Apudmernyeckre BbrunciaeHus. CTeneHs. 1 23.05
YpaBHEHHSI U UX CUCTEMBI
100 [ToBTopenwue. [IponenTsi. [Ipomopiun. 1 24.05
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Pemenne 3aJla4 Ha IIPOLCHTLI

101 HroroBas KoHTpoJIbHAs paboTa 1 25.05
[ToBropenue. @ynkuuu u ux rpadpuku. [Iporpeccun .
102 ToxxnecTBeHHBIC TPEOOpa30BaHMs IPOOCH 1 31.05 ®uHaHCOBasi TPaMOTHOCTh
3ammura npoekra «Bkiaaab», «Omiara Tpyaa», '
«CTouMocTh TOBapay», «broaKer ceMbn»
UTOoro 102 yaca
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