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MosscHUTeNnbLHaA 3anucka

Pabouast mporpamma pazpaboTana B cooTBeTcTBHH ¢ DenepanbHbIM TOCYIApPCTBEHHBIM
00pa30BaTeNbHBIM CTAHIAPTOM OCHOBHOTO OOIIET0 00pa30BaHMsI, HA OCHOBE MPUMEPHON OCHOB-
HOW 00pa30BaTEeNbHON MPOTPaMMBbl OCHOBHOTO O0IIero 0Opa3oBaHus, C YI€TOM aBTOPCKOHU Mpo-
rpammbl (Anredpa. COOpHUK pabodmx mporpamm. 7—9 KJaccel: MocoOue s yuyuTesnei oore-
00pa3oBaTeIbHBIX YUpEKACHHMI / cocTaBuTedb T. A. Bypmucrposa, 2014).

Pabouas mporpamma pa3paboTaHa B COOTBETCTBUU CO CIEAYIOIIUMH HOPMATHUBHBIMH J10-
KyMEHTaMH:

e  @enepanbublil 3akoH «O06 oOpazoBanum B Poccuiickoii @enepamum» ot 29 nexadps
2012 r. Ne 273-®3 (B pexa. ot 03.08.2018);

e [Ipuka3 MunucrepctBa oOpa3oBanusi u Hayku Poccuiickoit ®@enepanun (MunoOp-
Hayku Poccun) ot 30.08.2013 r. Ne 1015 r. Mocksa "O6 yrBepxaenuu [lopsiaka opranu3anuu u
OCYyIIEeCTBIICHUSI 00pa30BaTeNIbHON AESITEILHOCTH 10 OCHOBHBIM 0O0II€00pa3oBaTeIbHBIM IMPO-
rpaMMaM - 00pa3oBaTelbHbIM IIPOrpaMMaM HayalbHOI'O OOIIEro, OCHOBHOT'O OOIIETO U Cpe/iHe-
ro obmero oopazosanus" (ped. ot 01.03.2019 Ne 95);

e [Ipuka3 MunucrtepctBa oOpasoBanusi U Hayku Poccuiickoii ®enepanuu oT
17.12.2010 Ne 1897 "OO6 yrtBepkiaeHuu (eaepaabHOr0 TOCYyJapCTBEHHOTO 00pa3oBaTEbHOTO
CTaHJapTa OCHOBHOTO o0mero oopazopanus" (pexa. ot 31.12.2015);

e [Ipuka3 MunobpHayku Poccun ot 28.12.2018Ne 345 «O06 yrBepxkaeHuu (emepanb-
HOTO TepevHs Y4eOHUKOB, PEKOMEHYEMbIX K HCIIOJIb30BAHHUIO MPU PeaTu3aluid UMEIOIINX To-
CYIapCTBEHHYIO aKKpEAUTAIMI0 00pa30BaTeNbHBIX MPOrpaMM HAa4YalbHOTO OOIIETr0, OCHOBHOTO
o01ero, cpeHEro o0IIero 00pa3oBaHUs Y,

e IlocranoBnenue ['MaBHOro rocynapcTBEHHOro caHuTapHOro Bpaua Poccuiickoit @e-
nepauuu ot 29.12.2010 r. Ne 189 «O6 yrBepxknenuun CanlluH 2.4.2.2821-10 "Canutapho-
SMUAEMHOJIOTHYECKUE TpeOOBaHMS K YCIOBHSM M OpraHu3alu oOydeHus B oOIieoOpazoBa-
TeNbHBIX yupexaeHusx'"» (pea. ot 24.11.2015);

e 3akoH Pecniyonuku Komu ot 06.10.2006 r. Ne 92-P3 «O6 oOpa3oBanuu» (B pel. oT
27.12.2017);

e Konuenuus pa3BuTus MaremMatudeckoro oopazoBanus B Poccuiickoit denepanuu ot
24.12.2013 Ne 2506;
e OcHoBHasg oOpa3oBaTeNbHasl MMporpaMma OCHOBHOrO obiero obpaszoBanus MA-
OV «COMI Ne 24.

Jns peanuzauuu pabodeld mporpaMMbl 10 MaTeéMaTHKe AJs ydamuxcs 7-9 KiaccoB HC-
NoJIb3yeTcsl ydeOHO-MeToanueckuii KoMIuiekT aBTopoB FO.A. MaxkapsiueBa, H.I'. Munmtok.
Heab nzyuenus aaredpsbi:

®  pa3BUTHUE UX MBIIUIEHUS, KAYECTB JINYHOCTH, HHTEPECA K MATEMATHUKE;

e  Cco3JaHue JUId KaXA0ro peO€HKa BO3MOXKHOCTU BBICOKOTO YPOBHSI MaTeMaTHUYECKOW MOJI-
TOTOBKU;

®  O3HAKOMJICHHE C TpeMs dTalaMM MaTeMaTH4eCKOro MOJEIMPOBAHMS MPU OMHCAHUU pe-
QJIIbHOM CUTYaIlMM Ha MaTEMaTHYECKOM SI3bIKE;

®  Da3BUTHE BBIYUCIUTENBHOW KYyJIBTYpHl IIKOJIBHUKOB, OOYYEHHE pa3IMYHBIM IpHEeMam
BBITIOJTHEHUS IEUCTBUM C TPOOSMU, BBIYMCIEHUSM C MPOIIEHTAMH;

® cHUCTeMaTHyYeCcKoe M3y4deHHe OyKBEHHOI'O HCUMCIIEHHUS, YTO MOTHBHMPOBAHO OIBITOM pa-
OO0THI C YMCIaMH, OCO3HAHHEM U 00001IIEHHEM TPUEMOB BBIUYUCIICHHIA;



° OBJIaI[eHI/IeCI/ICTeMOfI MaTeMaTUYCCKUX 3HAHUU U YMGHHﬁ, HGOGXOI{I/IMLIX AJi1 IpUMCHC-
HUS B MPAKTUYECKON NEATENbHOCTH, U3YUYEHUSI CMEXHBIX AUCLMILIUH, MPOJOJKEHUsT 00pa3o-
BaHUS;

®  UHTEIUIEKTyaJbHOE pa3BUTHE,(OPMUPOBAHHE KAUECTB JTMUYHOCTH, HEOOXOAUMBIX YeIOBE-
KY JJIs TIOJIHOLEHHOM JKU3HU B COBPEMEHHOM OOLIECTBE: 3JIEMEHThI aITOPUTMUYECKON KYIbTY-
PBL, IPOCTPAHCTBEHHBIX MPEICTABICHUN, CHIOCOOHOCTH K MPEOI0TICHHUIO TPYTHOCTEH;

e (QopmupoBaHuE MPEACTABICHUIOO HUIEIX U METOJAaX MAaTEMATHKU KaK YHHUBEPCAIbLHOTO
SI3pIKa HAYKU U TEXHUKHU, CPEACTBA MOACIMPOBAHNUS SBJICHUI U MIPOLIECCOB;

®  BOCIUTAaHUE KYJIbTYPHI TUYHOCTH, OTHOIICHUS K MaTeMaTHKE KaK K YacTH OOIIeYesioBe-
YECKOU KYJIbTYPBI, HTPAIOIICH 0COOYIO pOJIb B OOIIIECTBEHHOM Pa3BUTHH.

O6wan xapaktepucTuka y4ebHoOro npeagmeTa

B kypce anreGpbl MOXXHO BBIJECIUTH CIEAYIOLIME OCHOBHBIE COJEp)KATEIbHbIC JIMHUM:
apupmMeTHka; anredpa; QpyHKIUH; BEpOATHOCTh M cTaTucTHKa. Hapsany ¢ sTum B conepxaHue
BKJIFOUEHBI JIBA JIOTIOJHUTEIbHBIX METO/I0JIOTMUECKUX Pa3/iesia: JOrMKa U MHOXKECTBA; MaTeMa-
THUKA B UICTOPUYECKOM Pa3BUTHUH, UTO CBSI3aHO C peanu3anueil mnenei oOUeMHTEUIEKTYalbHOTIO U
OOLIEKYIBTYpHOr0 pa3BuTUs yuyauuxcsa. CoaepkaHue KaKaoro U3 3THUX pa3/esioB pa3BopayuBa-
€TCsl B COJIEPKaTEIbHO-METOJUUECKYIO JIMHUIO, TPOHU3BIBAIOIIYI0 BCE OCHOBHBIE COJEPKATEb-
Hble nuHUM. [Ipu 3TOM mepBas auHUA — «JIoruka m MHOKECTBa» — CIIY’KUT LEJIA OBJIAJECHUS
yYalIUMHUCS HEKOTOPBIMU 3JIEMEHTAMH YHUBEPCAJIBHOTO MAaTEMaTHYECKOIO sA3bIKa, BTOpas —
«MaTemMaTuka B MCTOPUYECKOM Pa3BUTHM» — CHOCOOCTBYET CO3JaHUIO OOIIEKYJIBTYPHOTO, T'y-
MaHMTapHOTO (pOHA U3ydEeHUs Kypca.

Copnepxanue TUHUN «Apu(pMETUKa» CIYKUT 0a30i JUIs NajdbHEHIIEro U3y4eHHsl yJallu-
MUCSl MaTEMaTHKHU, CIIOCOOCTBYET Pa3BUTHUIO UX JIOTMYECKOTO MBIIIICHUS, (POPMUPOBAHUIO YMeE-
HUS NI0JIb30BaThCS AITOPUTMAMH, a TaK)Ke MPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXO/1U-
MBIX B ITOBCE/IHEBHOM *MU3HU. Pa3BUTHE MOHATHS O YKCIIe B OCHOBHOM IIKOJIE CBSI3aHO C palfo-
HaJIbHBIMU U UPPALMOHAIBHBIMU YKCIIaMU, (POPMUPOBAHUEM NMEPBUYHBIX NPEICTABICHUN O Aei-
CTBUTEJILHOM UHCIIE.

Copneprxanue nuHIM «Asrebpa» criocoOCTBYeT (POPMUPOBAHMIO Y YUAIIUXCsl MaTeMaTHye-
CKOTO ammapara JUisl pelleHus 3a1ad U3 pa3/ieJOB MaTeMAaTHUKH, CMEKHBIX IPEAMETOB U OKpY-
Karolel peasbHOCTH. SI3bIK anreOphl NOJUEPKUBAET 3HAUEHHE MAaTEMATUKU KakK si3bIKa IS 110-
CTPOEHHMSI MATEMaTUYECKUX MOJIENIEH IPOLIECCOB U SBJIICHUM pPeaIbHOTO MUPA.

Pa3BuTHe anropuTMHUYECKOrO MBIILIEHUS, HEOOXOIUMOr0, B YaCTHOCTH, AJII OCBOEHUS
Kypca UH(QOPMATHKH, U OBJIaJICHHE HaBbIKAMH JETYKTUBHBIX PACCYXICHUN TaKKe SBJIAIOTCS 3a-
nadamu u3ydeHus: anreOpsl. [IpeoOpazoBanre CHUMBOJIBHBIX ()OPM BHOCHUT CHEIU(PUUECKUI
BKJIa/l B pa3BUTHE BOOOPAKEHMSI YUALIUXCS, X CIIOCOOHOCTEH K MaTeMaTHUECKOMY TBOPYECTBY.
B ocHOBHOMI 1IKOJIE MaTepHall TPYNIHAPYETCs BOKPYT PallMOHAIBHBIX BBIPAXKECHUM.

Copnepxanue pasnena «OyHKIMHW» HaLEIEHO HA MOJYyYEHHE NIKOJBbHUKAMHM KOHKPETHBIX
3HaHUHM O (PYHKIMM KaK BaKHEHIIeHl mMareMaTndeckoid MOJENu JJIsi ONMMCAaHUS U UCCIIETOBaHUS
pa3zHoo0pa3HbIX MpoleccoB. M3yueHnne 3Toro Marepuasna crnocoOCTBYET Pa3BUTHUIO Y y4alIUXCs
YMEHHMSI UCIIOJIb30BaTh Pa3IMUHbIE S3bIKM MAaTEMAaTHKH (CIOBECHBIM, CUMBOIIMYECKUH, rpaduye-
CKHUii), BHOCUT BKJIaJ B (hOpMHUpOBaHUE NMPEACTABICHUI O POIM MaTEMaTHKU B Pa3BUTHH LIUBH-
JN3alUU U KYJIbTYPBI.

Paznen «BeposITHOCTh U CTaTUCTHKa» — 00s3aTeNbHBIA KOMIIOHEHT LIKOJIBHOIO 00pa3o-

BaHU, yCI/IJ'II/IBaIOIJ_[I/Iﬁ €T0 NPHUKIIAAHOC U MPAKTUICCKOC 3HAUYCHUC. 9TOT MaTcpHrall HCO6XO,Z[I/IM,
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Ipex/ie BCero, uid GOPMHUPOBAHUA Y ydalIUXCsl (PYHKIIMOHAIBHOW I'PAMOTHOCTH - YMEHUS BOC-
NPUHUMATh U KPUTUYECKU aHAJU3UPOBATh WH(OPMAIIMIO, IPECTABICHHYIO B pa3IHMuHBIX (op-
Max, IOHUMaTh BEPOATHOCTHBIN XapaKTEP MHOTMX PEAIbHBIX 3aBUCUMOCTEM, IIPOU3BOIUTH IIPO-
CTEWIINe BEPOSTHOCTHBIE PAacUEThl. V3ydeHHe OCHOB KOMOMHATOPHKH MO3BOJHT yYalleMycs
OCYLIECTBJIATH PACCMOTPEHUE CIIy4aeB, Mepedop M MOACUET YKCIa BaApUAHTOB, B TOM YHCIE B
IIPOCTEHIINX MPUKIAIHBIX 3a1a4axX.

[Tpy U3y4eHun CTATUCTHKHU U BEPOATHOCTH OOOTralllaloTCs IPEACTABICHUS O COBPEMEHHOM
KapTHHE MHpa M METOJaX €ro ucciepoBaHus, GOpMUpPYeTCs NOHUMaHHE POJM CTATHCTUKU Kak
UCTOYHUKA COLMAIBbHO 3HAUYMMOW HMHGOpMALMU U 3aKJIaJbIBAIOTCA OCHOBBI BEPOSTHOCTHOI'O
MBIIIICHHUS.

MecTo y4yebGHOro npeagmMeTta B y4eOHOM nnaHe

Jns peanu3anuu yaeOHOM TporpaMMbl B y4eOHOM IIJIaHE IIKOJIBI BbiaeneHo 420 yacoB 1o
4 gaca B Hezenro ¢ 7 1o 9 kiacce (BBLACISCTCS TOTIONHUTENLHO | Yac B HENENIO 3a CYET KOMIIO-
HEHTOB 00pPA30BATEILHOIO YUPEXKICHHUS). YBEIUUCHHE YICOHBIX YaCOB SIBISICTCSA PE3YJIbTATOM
BKJIIOUCHHUSI HOBOW COJIEP)KATEIBHON JTMHUMU (3JIEMEHThI KOMOMHATOPUKH, CTATUCTUKHA M TCOPHU
BEPOSITHOCTEH) M C YYETOM 00s13aTEIbHOM C/]auu 9K3aMEHa 110 MaTeMaTHKe.

Kaace 7 8 9
Bcero gacoB B HeAEIO 4 4 4
Bcero yacos B rof 140 144 136

JInyHOCTHBbIE, MeTanpeaMeTHbIe U NpeaAMeTHble pe3ynbTaThbl
OCBOEHUA anrebpbl

[Tporpamma obGecnieunBaeT JOCTHKEHHE CIEAYIOLINX PE3yJIbTaTOB OCBOCHHSI 00pa3oBa-
TEJIbHOM MPOTrpaMMbl OCHOBHOTO 00IIET0 00pa30BaHUs:
JUYHOCMHbLE.

1. chopmHpOBaHHOCTH OTBETCTBEHHOI'O OTHOILIEHHS K YYEHHIO, TOTOBHOCTh U CIIOCOOHOCTH
00ydJaronmxcsi K CaMOpa3BUTHUIO M CAaMOOOPAa30BAaHUIO HA OCHOBE MOTHBAIIMU K OOYYEHHUIO U
MO3HAHUIO, BEIOOPY AalibHENIIEro oOpa3oBaHus Ha 0a3e OpUEHTUPOBKU B MUpeE npodeccuii u
po(heCcCHOHANBHBIX MPEANOYTEHNH, 0CO3HAHHOMY ITOCTPOCHHIO MHAMBHUAYaJIbHOI 00pa3oBa-
TEJbHOU TPAEKTOPHUHU C YUETOM yCTONUMBBIX ITI03HABATEBHBIX HHTEPECOB;

2. c(hOpMHUPOBAHHOCTb LEJIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKH U OOILECTBEHHOM MPAKTUKH;

3. c(hOpMUPOBAHHOCTb KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOLIEHWU U COTPYAHUYECTBE
CO CBEPCTHHKAaMH, CTapIIUMH U MIAIIIMMH, B 00pa30oBaTEIbHOM, OOIIECTBEHHO IMOJIE3HOM,
yueOHO-UCCIIEe0BATENbCKON, TBOPUECKON U IPYIUX BUJAX JESATEIbHOCTH;

4. yMeHHue SCHO, TOYHO, TPAaMOTHO M3JIaraTh CBOU MBICIIM B YCTHOM M MUCbMEHHON peuu, mo-
HUMAaTh CMBICII TIOCTAaBJICHHOMN 3a/JauH, BHICTPAUBATh apryMEHTAIUIO, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEDHI,

5. TMpeacTaBiIeHHE O MaTeMaTHYeCKOM Hayke Kak cdepe deroBEeYeCKOM NesITeIbHOCTH, 00
JTanax €€ pa3BUTHs, O €€ 3HAYMMOCTH JJIs Pa3BUTHS LIMBUIIN3ALINN;

6. KPUTMYHOCTH MBIIUICHUS, YMEHHUE PACMO3HABaTh JIOTUYECKU HEKOPPEKTHBIE BBICKA3bIBA-
HUS, OTJIIMYaTh TUIIOTE3Y OT (paKTa;




7. KpeaTHBHOCTb MBIIJICHUS, THULIMATHBA, HAXOAUYUBOCTb, aKTUBHOCTh IIPU PEILICHUH alnreo-
panyecKux 3ajad;

8. yMeHue KOHTPOJIHMPOBATH MPOLECC U PE3yNIbTaT YUeOHON MaTeMaTHu4eCcKOi e TeIbHOCTH;

9. cnocoOHOCTh K SMOIMOHATILHOMY BOCIIPHATHIO MAaTEeMaTHUYECKUX OOBEKTOB, 33/1a4, perie-
HUU, PaCCYKICHUMN.

Memanpedmemﬁble:

1.  ymeHue caMOCTOATENbHO IUIAHUPOBATh AJIbTEPHATUBHBIC ITYTHU JOCTHXKEHUS 1ieel, 0co3-
HaHHO BBIOMpaTh Hambosee 3(PeKTUBHBIC CIIOCOOBI PElICHHUs] YYeOHBIX W MO3HABATEIbHBIX
3ajay;

2.  yMEHHE OCYHIECTBJISATH KOHTPOJIb IO PE3yJIbTaTy M MO CIOCO0Y JeWCTBUS Ha ypOBHE
MPOM3BOJILHOTO BHUMAHUS M BHOCUTh HEO0XOIUMbIE KOPPEKTUBHI,

3.  yMeHHE aJieKBaTHO OLEHHBATH MPABHIBHOCTh MM OMIMOOYHOCTH BBIOJHEHHUS y4eOHOM
3a1auu, €€ 0OBEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXXHOCTH €€ pelIeHus;

4.  0CO3HaHHOE BJIAJICHUE JIOTMYECKUMM JEHCTBUSAMH ONIpEeAETIeHUs NOHATHH, 0000IeHus,
YCTAQHOBJICHHsI aHAJIOTHH, KIacCCU(PHUKAIIMY Ha OCHOBE CaMOCTOSITEIbHOIO BEIOOpAa OCHOBaHUIMA
U KPUTEpUEB, YCTAHOBIICHUS POJIOBUIOBBIX CBSI3EH;

5.  yMeHME€ YCTaHaBIMBaTh NPUYMHHO-CIEJCTBEHHBIE CBSI3U; CTPOMUTbH JIOTUYECKOE PACCyK-
JIeHHe, YMO3aK/IIoueHHne (MHIyKTUBHOE, IETyKTUBHOE U TI0 aHAJIOTHH) ¥ BBIBOJIBI;

6.  yMeHHe co3JaBaTh, MIPUMEHATH U MPEOOPA30BBIBATH 3HAKOBO- CHMBOJIMYECKHE CPE/ICTBA,
MOJIETH U CXEMBI JJIs PELIEHUs] YUEOHbIX U IO3HABATENbHbIX 33/1a4;

7.  yMEHHE OpraHHM30BBIBATH Y4€OHOE COTPYAHUYECTBO U COBMECTHYIO JESATEIBLHOCTh C yUH-
TEJIEM U CBEPCTHUKAMM: ONpPENENATh LN, pacupenencHue GpyHKIUM 1 pojieil y4acTHUKOB,
B3auMoJieiicTBUe U oOmue crnocoObl paboThl; yMeHUe paboTaTh B IpyIIe: HaXOAUTh oOliee
pelleHre U paspeniatb KOH(QIMKTBI Ha OCHOBE COIJIACOBaHMS MO3ULMHM M y4éTa MHTEPECOB;
cilylaTh napTHépa; GopMyIMpOBaTh, APIYMEHTUPOBATh U OTCTAUBAaTh CBOE MHEHHUE;

8.  cdopmupoBaHHOCTH y4eOHOM M OOIIETIOIB30BATENLCKON KOMIIETEHTHOCTH B 00JIaCTH HC-
M10JIb30BaHUS MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruil (MKT-komnereHTHOCTH);
9.  mepBOHaYaJbHBIE MPEIACTABICHHUS 00 MIESIX W O METOJaX MaTeMaTWKH Kak 00 yHHBEp-

CaJIbHOM $SI3bIKE€ HAYKHM U TEXHUKH, O CPEACTBE MOJAEINPOBAHNUS SBJICHUI U MIPOLIECCOB;

10. ymeHue BHIETh MAaTEMaTHYECKYIO 33/[a4y B KOHTEKCTE MPOOJIIEMHON CUTYaIlluH B JPYTHX
JTUCLUIUIMHAX, B OKpYKaroIlen KU3HHU;

11. ymeHue HaxXOIUTh B pa3IMYHBIX UCTOYHMKAX MH(POPMAINIO, HEOOXOJUMYIO /ISl peIIeHUs
MaTeMaTHYeCKUX MpoOJsieM, U MPEICTaBIATh €€ B MOHATHON (opMe; MPUHUMATh PELIeHHE B
YCIIOBUSAX HEMOJHOU M U30BITOYHON, TOYHOM U BEPOSITHOCTHOW MH(pOpPMAaLINY;

12. ymeHue MOHMMATh M HMCIIOJIb30BaTh MaTeMaTHYECKUE CPEJICTBA HATJISIIHOCTH (PUCYHKH,
YepTEKH, CXEMBI | Jp.) Ui WLTFOCTPAIMH, HHTEPIIPETAIINH, apTyMEHTAIINH;

13. ymeHue BBIBHTaTh THUTOTE3bI NMPHU PEHICHWH YYEOHBIX 3a/a4 M TMOHUMAaTh HEOOXOmu-
MOCTB MIX TIPOBEPKH;

14. ymeHue NMPUMEHSATh UHIYKTUBHBIE U JE€AYKTUBHBIE CIIOCOOBI pacCyXJeHUi, BUAETh pa3-
JMYHBIE CTPATETHH PELICHU 3aj1ay;

15. mnoHMMaHUE CYIIHOCTH aJrOPUTMHYECKUX MPEANHCaHUN U yMEHHUE NeiCTBOBaTh B COOT-
BETCTBUU C MPEJI0KEHHBIM AJITOPUTMOM;

16. ymeHme caMOCTOSITENTFHO CTaBHUTH IENTH, BRIOMPATh U CO3/IaBaTh aJITOPUTMEI [T PEIIICHHS
yueOHBIX MaTeMaTUYeCKuX Mpooiem;



17. ymeHue IIaHUPOBATh U OCYILECTBIIATh AEATEIbHOCTD, HAIIPABICHHYIO HA PEILICHHUE 3a/1a4
HCCJIE0BATEIBCKOIO XapaKTepa.

npeomemubie.

1.  ymeHue paboTaTh C MaTeMaTHYECKUM TEKCTOM (CTPYKTYpPHpPOBAaHHWE, U3BJICUEHHE HEOO-
XOJMMOI MH(OPMALIUH), TOYHO U TPAMOTHO BBIPAXKATh CBOM MBICIM B YCTHOM ¥ MHUCbMEHHON
peun, IpUMEHsAs MaTeMaTU4YEeCKYl0 TEPMUHOJIOTUIO U CUMBOJIMKY, MCIIOIb30BaTh Pa3INYHbIC
A3BIKA MAaTE€MaTHUKU (CIOBECHBIN, CUMBOJIMUYECKUH, IpapuuecKkuii), 000CHOBBIBATH CYKJIEHHUS,
IPOBOJUTH KJIACCU(PUKALIMIO, 10KA3bIBATh MATEMAaTHUECKUE YTBEPIKICHMUS,;

2.  BiazeHue 0a30BbIM MOHATUHHBIM aNlapaToM: UMETh MPEACTaBICHUE O YHUCIIE, BIa/ICHUE
CHUMBOJIBHBIM SI3BIKOM aireOphl, 3HAHHE SJIEMEHTApHBIX (YHKIMOHAJIBHBIX 3aBUCHUMOCTEH,
(dbopMHpOBaHUE MPEACTABICHUN O CTATUCTUYECKHX 3aKOHOMEPHOCTSX B PEaTbHOM MHPE H O
Pa3IMYHBIX croco0ax MX M3y4eHHUs, 00 0COOEHHOCTSIX BBIBOJOB M MPOTHO30B, HOCAIINX BE-
POSITHOCTHBIN XapakTep;

3. yMEHHE BBIIOJHATH anredpandeckue npeoopazoBaHus palliOHAIBHBIX BbIPAXKEHUH, NpHU-
MEHSTh UX I PelIeHusl Y4eOHBIX MaTeMaTHUYeCKUX 3a/1a4 U 3a/1a4, BO3HUKAIOIINUX B CMEX-
HBIX Y4eOHBIX IpEIMeTax;

4.  yMeHHMe NOJb30BAThCA MAaTEMATUYECKMMU (OPMYJIaMU U CAMOCTOSITEIBHO COCTaBIIAThH
(GopMyIBl 3aBUCHMOCTEH MEXIy BEITMUYMHAMH Ha OCHOBE OOOOIIEHHS YaCTHBIX CIIydaeB U
IKCIEPUMEHTA;

5.  yYMEHME peulaTh JIMHEWHbIE ypaBHEHUS M HEPAaBEHCTBA, & TAKXKE NPUBOAMMBIE K HUM
YpaBHEHUS, HEPABEHCTBA, CUCTEMBI; IPUMEHSTh rpapUuecKue MPeICTaBICHUS s PELICHUS
U MCCIIEA0BAaHUsl yPaBHEHUN, HEPABEHCTB, CUCTEM; IIPUMEHSATH IIOJIyYEHHBIE YMEHUS UL pe-
LICHUS 3a/1a4 U3 MaTEMAaTUKH, CMEXXHbIX IIPEAMETOB, IPAKTUKY;

6.  oBiaxeHHe cUCTeMOW (PYHKIMOHAJIBHBIX MOHATUH, (PYHKIIMOHAIBHBIM SI3bIKOM U CHMBO-
JUKOW, yMEHHE CTPOUTh rpaduku (QyHKIMI, OMUCHIBaTh X CBOWCTBA, UCHOJIL30BaTh (DYHK-
UOHAIBHO-TpadUIeCKre MPEACTABICHUS I ONIMCAHUS M aHaJIM3a MaTEMaTHYECKHX 3a/1ad U
peanbHBIX 3aBUCHUMOCTEN;

7.  OBIaJeHHE OCHOBHBIMHU CIIOCOOAMH IPEICTABICHMS U aHAIN3a CTATUCTUYECKUX JaHHBIX;

8.  yMEHME NPUMEHATh U3y4EHHbIEC MOHATHUS, PE3YJIbTAaThl U METO/ABI IIPU PEIICHUU 3a/1a4 U3
pPa3IUYHBIX pa3/eloB Kypca, B TOM YHCJE 3a]ad, HE CBOJAAIIUXCS K HEMOCPEICTBEHHOMY
IIPUMEHEHHIO U3BECTHBIX aJITOPUTMOB.

CoaepxaHue yyebHoOro npegmera

7 knace

Apudpmernka

PanunonanbHble yncaa. ApupmeTndeckue JeUCTBUS ¢ PALlMOHATIBHBIMH YUCIAMH.

Auredpa

Apupmernyeckue BbipaxeHHusi. bykBeHHbIE BBIpaXXEHHUsI (BBIPAXXKEHUS C IEPEMEHHBIMU). Y-
CJIOBOE 3HaU€HHE OYKBEHHOIO BbIpaxkeHHs. [lomycTumble 3HaueHus nepeMeHHbIX. [logcranoBka
BBIpaXXEHHI BMecTO nepeMeHHbIX. [IpeoOpa3zoBaHrie OyKBEHHBIX BBIPA)KEHHUI Ha OCHOBE CBOWCTB
apudmernueckux nencTBuil. PaBeHCTBO OyKBEeHHBIX BhIpaskeHU. ToxecTsa.

CreneHb ¢ HATypalIbHBIM MOKa3aTeneM U €€ cBoiicTBa. OTHOUIIEHBI U MHOTOWIEHBI. CTENEeHb
MHorouseHa. Cio)keHne, BBlYUTaHUE, YMHOKEHHE MHOTOWIEHOB. POPMYJIbI COKpPAIIEHHOTO YM-



HOKEHUS: KBaJIpaT CyMMBI U KBajpatr pasHoctu. Dopmyna paznoctu kBaapatos. [Ipeobpasosa-
HUE 11eJIOT0 BBIPaXKEHUS B MHOrO4JIeH. Pa3oxxeHne MHOro4eHa Ha MHOKUTEIH.

YpaBHeHnus. YpaBHeHue ¢ 01HOM nnepeMeHHo. KopeHnb ypaBHeHus. PaBHOCHIIBHOCTB ypaBHe-
HUM.

JInneliHoe ypaBHEHUE.

YpaBHeHuUe ¢ AByMs NepeMeHHbIMU. JInHeiiHOe ypaBHEHUE ¢ IBYMSI IEpEMEHHBIMU, TPUMEPHI
pellleHus: ypaBHEHUH B IeJIbIX YHCIIaxX.

Cucrema ypaBHEHUII ¢ IByMsI IEpEMEHHBIMU. PaBHOCUIIBHOCT ccTeM. CHCTEMBI ABYX JIMHEH-
HBIX YpaBHEHUI ¢ IBYMsI IEpEMEHHBIMU; PEIlICHUE TTOJICTAHOBKOW U CII0)KEHUEM.

Pemenne TekcTOBBIX 3a71a4 apu(METHYECKHM CIIOCOOOM.

JlexapTOBBI KOOPJMHATHI Ha MJIOCKOCTH. 'paduyeckas nHTepnpeTanys ypaBHEeHUS C IByMs I1e-
pEeMEHHBIMU. TpaUK JTUHEHHOTO YPaBHEHHUS C IByMs NIEPEMEHHBIMH; YTI0BOH KO3 UIIHEHT
IPSIMOM; YCIIOBHUE MMAPAIIEIBHOCTH MPSMBIX.

DOyHKIUHA

OcHOBHBIE NOHATHA. 3aBUCUMOCTh MeXAy BennuuHamu. [lonsarue pynkiuun. O6aacts onpene-
nenust pynkuun. CriocoOsl 3ananus ¢pyukiuil. ['padux pynkuuu. [Ipumepst rpadguueckux 3aBu-
CUMOCTEH, OTPAKAIOIIUX PEaIbHBIE MPOLIECCHI.

Yuciosble pyHkuun. OyHKIUA, ONUCHIBAIOLIAS IPSIMYIO IPOIOPLUOHAIBHYIO 3aBUCUMOCTD, €€
rpaduk u cBoiictBa. JIuneitnas ¢pynkuus, e€ rpaduk u cBoiictBa. CTerneHHbIe GYHKIUU C HATY-
paNBHBIM TIOKa3aTesieM 2 U 3, uX rpaduKu u CBOHCTBA.

BeposiTHOCTH M cTaTHCTHKA

OnmucartesbHas cTaTucTUKA. [IpecTaBnenue TaHHBIX B BUE TaOIMILL, AUarpamMM, TpaQuKoB.
CraTtucTuyeckue XapakTepuCcTUKU Ha0opa TaHHBIX: cpeHee apudMeTHIecKoe, MeIuaHa, Hau-
OoJblliee U HANMEHbIIIee 3HAYCHHUS.

Jlornka u MHOKeCTBA

DJieMeHThI JIOTHKH. [IoHATHE paBHOCUIIBHOCTH, CIEIOBAHUS, YIOTPEOIEHUE JIOTHYECKUX CBS-
30K: eclu ..., Mo ..., 8 MOM U MOJLKO 8 MOM CAyude.

MartemaTHKa B HCTOPHYECKOM Pa3BUTHH

3apoxaeHue anreopsl B HeApax apudmMeTuku. Ann-Xopesmu. PoxaeHne OyKBEeHHON CHMBOJIMKH.
II.®depma, ®@. Buer, P. [lekapr.

8 kmacce
Panuonanbubie 1podn
PanmonaneHas 1po6s. OCHOBHOE CBOMCTBO ApoOU, COKparieHue aqpoodeit. ToxkaecTBeHHbIE Tpe-

o k ..
00pa3oBaHUs pallMOHATIBHBIX BbIpakeHU. @yHKIMS Yy =— U €€ rpaduxk.
X

KBagpaTHbie kopHn

[TonsiTHe 06 nppanmoHanbHbIX ykciaax. OOmme cBeleHus 0 IeHCTBUTENbHBIX uncnax. Kpagpat-
HbII KOpeHb. [ToHATHE 0 HAXO0XKAEHUH MPUOIMKEHHOTO 3HAUEHHsI KBaIpaTHOTo KOpHs. CBOHCT-
Ba KBa/IpaTHbIX KopHeil. [IpeoOpa3oBanus BIpaKe€HH, COZEpKALINX KBAAPATHBIE KOPHH.
®ynkmus y = v/x, eé coiicTBa 1 rpaduK.

KBanpartHbie ypaBHeHHsA

KBanpatHoe ypaBHeHue. @opMyiia KOpHEN KBaIpaTHOIO ypaBHEHUs. PelleHne pannoHalbHbIX
ypaBHeHUH. Perienne 3a1a4, npuBOISIIMX K KBaJIpaTHBIM YPAaBHEHUSM U MPOCTEHUILIUM pallnio-
HaJIbHBIM YpaBHEHUSIM.

HepaBencrBa



YucnoBble HEPABEHCTBA U UX CBOMCTBA. [lounieHHOE ClIOKEHNE U YMHOXKCHHE YUCIIOBBIX HEpa-
BeHCTB. [lorpemuocts u TOYHOCTH pUOIMKEeHus. JInHeliHbIe HepaBEeHCTBA C OAHOM IepeMeH-
HOM U UX CUCTEMBI.

CremneHb ¢ He/JbIM OKa3aTeJeM. JJIeMeHThl CTATUCTHKHU

Crernens ¢ 1eqbIM [T0Ka3aTeneM U ee cBoiictBa. CtanaapTHbIN BUJ uncia. HayanbHble cBeieHus
00 OopraHu3aluy CTaTUCTUYECKUX UCCIIeI0BaHUM.

9 kJaacce

KBagparuunas pyHkums

Oynkuus. CoiicTBa pyHkimii. KBagpaTHslil Tpexuiien. Paznoxenne KBagpaTHOTO TpexXuieHa Ha
MHOXHUTENIH. DYHKIHS Y = ax? + bx + ¢, e€ cBolicTBa u rpaduk. HepaBeHncTBa BTOpoii cTemeHu ¢
OJHOM NEPEMEHHON. MeTo1 MHTEPBAJIOB.

YpaBHeHNs] M HEPABEHCTBA C OHOI IepeMeHHOoI

Llenbie ypaBHEHUS. YpaBHEHUE C ABYMs NepeMeHHbIMU U ero rpaduk. Cuctembl ypaBHEHUN
BTOPOU cTerneHu. Pellenne 3a1a4 ¢ HOMOLIBI0 CUCTEM YPaBHEHUN BTOPOM CTEINIECHH.

YpaBHeHHUs] M HEPABEHCTBA € IBYMS llepeMEeHHbIMHU

VYpaBHeHUs ¢ IByMs NIEPEMEHHBIMU U UX cHCTeMbl. HepaBeHCTBa ¢ IByMs IEPEMEHHBIMU U UX
cuUcTeMbl. Apudmernueckas mporpeccus. ['eomeTpudeckas mporpeccus. DJIeMEeHThI KOMOWHATO-
puxu. HavanbHbie CBEAEHUS O TEOPUU BEPOATHOCTEMN

Apupmernyeckass 1 reoMeTpUYECKas MPOrpeccuu

Apudmerndeckass U reoMerpudeckas mnporpeccuud. @opMyIsbl N-TO 4YjieHa U CYMMBI TEPBBIX
N 4eHOB mporpeccuu. beckoHeyHo yObIBaroIIasi reOMeTpUIecKas pOrpeccHus.

DJieMeHThl KOMOMHATOPUKHU M TEOPUHU BEPOSITHOCTEM

Komb6unaropuoe npaBuno ymHoxkeHusi. IlepectanoBku, pa3menienus, couetanusi. OTHOCUTEN b-
Hasl 4aCTOTa U BEPOSATHOCTH CIYyYaitHOTO COOBITHSL.

TemaTuyeckoe nnaHnpoBaHue c onpeaernieHNEeM OCHOBHbIX
BUAOB y4eOHOM AeATeNnbHOCTHU

7 Kj1acc
Tema OcHoBHOE coepxranue XapakTepucTHKa qesaTeJIbHOCTU
o TeMam y9eHUKA
Inasa I . Boi- Bripaxenus HaxonuTe 3Ha4yeHMsI YUCIOBBIX BBIPAKECHUI, a Takke
paoicenust, mo- [IpeoOpazoBanue BeIpaXKe- | BBIPRXKEHUH C MEPEMEHHBIMU TIPY yKa3aHHBIX 3HAYEHU-
Jicoecmea, HUH sIX mepeMeHHbIX. Mcnonb30BaTh 3Haku >, <, >, <, Y-
ypagHeHus YpaBHEHUS ¢ OIHOM Nepe- | TaTh U COCTABISITH IBOMHBIE HEPABEHCTBA.
(26 uacos) MEHHOM BrimonHsaThs mpocTeiinue nmpeodpa3oBaHus BEIPAKCHUN:
Crartuctryeckue XxapakTe- | MPUBOANUTH MOJOOHBIE ClaraeMble, PacKpPhIBaTh CKOOKH
PUCTUKH B CYMME WJIHM Pa3HOCTHU BBIPAKEHUH.
Perrate ypaBHeHMs Buia ax = bmpu pasmuuHbIx 3Ha-
YeHUAX a U D, a TakkKe HECIOXKHBIC YPABHCHUS, CBOJIS-
IIHECS K HUM.
Hcnonb3oBarh anmapaT ypaBHEHUN ISl PEIICHUS TEK-
CTOBBIX 3aJlay, HMHTEPIPETUPOBaTh pe3ynbrar. Hc-

9




MOJIb30BATh TMPOCTCHIIINE CTATUCTHYCCKUE XapakTe-
pUCTUKH (cpelHee apu@MeTHUecKoe, pasMax, Moja,
MeMaHa) IS aHaTu3a psijia JaHHBIX B HECIOMXHBIX CH-
TyaIusIx

Iasa 2. Dyux-
yuu
(18 yacoB)

@OyHKIUM 1 UX TpadUKH
Jluneiinast GyHKUMs

Boruncnats 3HaueHus: GyHKIMH, 3aJaHHON (hopMy-
JIOM, COCTaBJIATh TaOJMIbI 3HaueHu# GyHkuuu. [1o
rpadguky (GyHKIMH HaXOIUTh 3HAUYCHUE (DYHKIIMH
[0 M3BECTHOMY 3HAUEHUIO apryMeHTa W peliarh
obpatHyto 3anaqy. CTpouTh rpaguKu IpsMOi Ipo-
MOPIMOHATIBHOCTA U JIUHEWHOW (YHKIIWUHU, OMHCHI-
BaTh cBoiicTBa 3TuX ¢yHkuuid. [loHnmarp, Kak
BIIUSIET 3HAK KO3(PHIMEHTA K HA PACTIOIOKCHHUE B
KOOPAMHATHOM IJIOCKOCTH rpaduka GyHKIHH ) =
kx, Tne k# 0, Kak 3aBUCHT OT 3HAYCHUH K U D B3anm-
HOE pacroyioxenue rpadukoB AByX (QyHKUUN Buaa
y=kx+b. WNurepnperupoBats rpapuku pearbHbIX
3aBHCUMOCTEN, ONHUCHIBAEMbIX (popmynamu BUIA )
=kx, tae k£0y=kx+b

Thasa 3. Cme-
neHb ¢ Hamy-
PAbHBIM NOKA-
3amenem

(18 gacos)

CreneHb U €€ CBOKWCTBA
OIHOYWIECHBI

Beruncisre 3HaueHHs BRIpaKEHUH Buaa a™, rie a -
IIPOM3BOJIBHOE YUCIIO, 71- HATypaJbHOE YUCIO, YCT-
HO U IIACBMEHHO, a TAKXeE C IIOMOIIBI0 KAJIbKYJIATO-
pa. dopmynupoBarh, 3alUChIBaTh B CHMBOJIHMYE-
CKO# (popMe U 0OOCHOBBIBATH CBOWCTBA CTCIICHU C
HaTypaJbHbIM IOKa3areneM. lIpuMeHsaTs cBoiicTBa
CTeNEeHU JuIsl mpeoOpa3oBaHUs BbIpakeHUil. BbI-
MOJIHATh YMHOKEHUE OJHOWIEHOB U BO3BEJCHHE
OJTHOWIEHOB B creneHb. CTpouth rpaduku (GyHK-
Ui y = X’ u y= x* Permats rpaduuecKy ypaBHEHUS
x2= kx+bx’= kx+ b, re k u b -HexoTOpHIC YKCITa

Tnasa 4. Muo-
20YJIeHbl
(23 gaca)

Cymma 1 pa3HOCTh MHOTO-
YICHOB

[IpousBeneHue ofHOUIEHA
Y MHOTOYJIEHA
[IpousBeneHue MHOrOUIIE-
HOB

3anuchiBaTh MHOTOWIEH B CTaHAAPTHOM BHJIE, OI-
peneNaTh CTENEeHb MHOIOWIeHA. BBITONHATH Cilo-
JKEHUE W BBIUUTAHUE MHOTIOWICHOB, YMHOXXCHHE
OJIHOWJIEHAa Ha MHOTOWIEH M MHOTIOYJI€HAa Ha MHO-
rousicH. BBINOIHATE pa3iokKeHue MHOIOWICHOB Ha
MHOXHTEIIN, UCIIONIb3Ys] BBIHECEHUE MHOXKUTEIA 3a
CKOOKM M cIoco® rpynnupoBKH. [IpuMeHsTs neil-
CTBMSI C MHOTOWJIEHAMH TIPH PELIEHUH pa3HooOpas3-
HBIX 337a4, B YACTHOCTH IIPH PEIIECHUN TEKCTOBBIX
3a7a4 C MOMONIBI0 YPaBHEHUI

Tasa 5. Dop-
MYIbl COKpa-
WEHHO20 Y M-
HOJICEHUSL

(23 vaca)

KBanpat cymMbI 1 KBajipat
pasHoCTH

Pa3nocts kBagpaToB. Cym-
Ma ¥ pa3HOCTh KyOOB
[IpeoOpazoBaHue meIBIX
BBIPAKCHUI

Jloka3bIBaTh CHpPaBEUIMBOCTh (POPMYN COKpaIEH-
HOIr'o YMHOXCHUSA, IMIPUMCHATh UX B npe06pa3013a-
HUAX LENBIX BBIPA)KCHUM B MHOT'OWIECHBI, a TAKKE
JUISL PA3JIOKEHUsI MHOTOWICHOB Ha MHOUTENH. Hc-
MOJIb30BaTh pa3JIMUHble MPeoOpa3oBaHUs LENbIX
BBIPAKCHUN IIPU PELICHUY YPAaBHEHUN, 10KA3aTelb-
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CTBE TOXKZECTB, B 3aJja4axX Ha JEIMMOCTb, B BbIYHUC-
JICHUU 3HAYCHUM HEKOTOPBIX BBIPAXKEHUHU C IIOMO-
LIbIO KAJIBKYJIATOPA

Tnasa 6. Cuc-
memvl TIuHel-

HbIX YDAGHEHULL
(17 gacoB)

JIuHeliHble ypaBHEHUS C
JBYMsI IEPEMEHHBIMU U UX
CHCTEMBI

Pemenue cuctem nunHe-
HBIX YPAaBHEHUI

Onpenenare, sABISETCS JIM Napa YHCeN PEUICHHEM
JJAaHHOT'O YpaBHEHUs ¢ JByMs nepeMeHHbIMU. Haxo-
IUTh IyTEM mepedopa Lejble pelieHus JIMHEHHOro
YpaBHEHUs C OByMs NepeMeHHbIMHU. CTpouTh Trpa-
¢uk ypaBuenus ax + by = ¢, rmea 70 wim b #0.
Pemarp rpaduyeckum crmocoOOM CHUCTEMBI JIMHEH-
HBIX YpaBHEHHUH C JByMs IiepeMeHHbIMU. [Ipume-
HATH CIIOCOO MOJCTaHOBKH U CHIOCOO CIIOKEHUS MIPU
pPELICHUM CHUCTEM JIMHEWHBIX YPABHEHUN C IBYMS
IepeMEeHHbIMUA. Pemarbs TEKCTOBBIE 3a7aduu, MC-
N0JIb3ys B KauecTBE ajJreOpanyeckoid MOJENH CHUC-
TeMy YypaBHeHUN MHTeprnpeTupoBarh pe3yibTart,
IIOJIyYEHHBIN IIPU PEIIEHUH CUCTEMBI

[Mosropenue. ( 14 uacos)

8 ki1acc

Tema

OcHoBHOE CoI€pPKaHuC
mo TeMamM

XapakTepucTHKa JesiTeIbHOCTH
y4eHHKa

T haea 1. Payuo-
HabHbLEe OpOoOU
(30 uacos)

PanmonansHbie 1podu u
HUX CBOMCTBA

CymMa u pa3HOCTb JIPO-
oeit

[IpousBenenue u yacTHOE
npoodeit

dopMynupoBaTh OCHOBHOE CBOWCTBO pallMOHAJb-
HOM poOU U MMPUMEHSTH €ro JIJI IPeoOpa3oBaHMs
npoOeii. BBIMOMHATE ClOXKEHUE, BBIUMTAHUE, YM-
HOXKEHUE W JICJICHWE paIlMOHAIBHBIX IpoOeH, a
TaK)Ke€ BO3BEJCHHUE APOOU B CTENEHb. BHIMOMHATH
pazTUYHbIe MPEeoOpa3OBaHUs PAIMOHATIBHBIX BBI-
paXkeHHi, 10Ka3bpIBaTh TOKJAECTBA. 3HATh CBOMCT-

k "
Ba (DYHKIUU Yy = — Te k# 0, 1 yMeTh CTpouTh &
rpaduk

Iasa 2. Keao-
pamHule KOpHU
(25 uacos)

JlelicTBUTENBHBIE YHCIIA
Apudmernueckuii KBaj-
paTHbIl KopeHb CBolcTBa
apu(pMeTHYeCcKOro KBa/i-
paTHOTO KOpHS
IIpuMeneHue cBOMCTB
apu(mMeTnyeckoro KBa-
paTHOrO KOPHS

IIpuBOANUTE NPUMEPBI PALIMOHAIBHBIX U HPPALMO-
HaJlbHBIX uyncen. Haxomuts 3HaueHus apudmeru-
YECKUXKBAIPATHBIX KOPHEW, MCIOJIb3ys IIPU He-
00X0MMOCTH KalbKyasATOp. JlOKa3plBaTh Teope-
MBI O KOpPHE U3 TPOU3BECHHUS U APOOH, TOXKIECT-

BO Va? = |a|,mpuMeHATh MX B IPEOOPA30OBAHMAX
BhIpakeHnid. OCBOOOKIATHCS OT UPPALUMOHATHHO-

o a
CTH B 3HAMEHATEIIXIpoOei BI/I)Ia\/—E Bri-

a
’m .
HOCHUTHb MHOXUTCIIb 3a
3HaK KOPHI 1 BHOCUTb MHOXXHTECJIb ITOJ] 3HAK KOP-
Hi. Mcnons3oBaTh KBaJApaTHBIC KOpHU IJIA BbIpa-

KCHUS MEPEMCHHBIX U3 TCOMETPHUYCCKUX U (1)1/[31/1-

yeckux (opmyn. Crpouth rpaduk QGYHKIUH
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y = /X ¥ WUIIOCTPHpPOBATh HA rpaduke eé CBOM-
CTBa

Tasa 3. Keao-
pamuvle ypas-

HeHUsl
(30 uacos)

KBagparHoe ypaBHeHue 1
€ro KOpHU
JpoOHble palioHaJIbHbIE
ypaBHEHUS

Pemate xBajgpatHsle ypaBHeHHs. Haxomute mon-
OOpOM KOpHM KBaJpaTHOTO ypaBHEHUS, HCIOJIb-
3ya Teopemy Buera. HccienoBarb KBaapaTHbIE
ypaBHEHHUsI O JAWCKPUMHUHAHTY U K03 duimen-
taM. Perares 1poOHbIe pallMoHaNbHbIE ypaBHEHNUS,
CBOJS PELICHHE TAaKUX YPABHEHHHW K PELICHHUIO
JUHEWHBIX M KBaJpPAaTHBIX YPAaBHEHUU C IOCIE-
OYIOIIUM HCKJIIOYEHUEM IOCTOPOHHUX KOPHEH.
Pemarp TekcToBBIE 3a/1a41, CIOJB3Ys B KAUECTBE
anreOpanvdecKkoil Moseny KBaJpaTHbIE U APOOHBIE
ypaBHEHUs

Ihasa 4. Hepa-

6eHcmea
(26 uaca)

YucnoBbie HEPABEHCTBA U
HMX CBOMCTBA
Hepaenctsa ¢ ogHoii ne-
PEMEHHOM U UX CUCTEMBI

dopmynupoBaTh U JOKa3bIBaTh CBOMCTBA YHUCIIO-
BbIX HepaBeHCTB. lcmonb3oBarh ammapar Hepa-
BEHCTB NIl OLEHKU IOIPEIIHOCTH U TOYHOCTH
npubmmkenus. Haxonuts nepecedeHne u odbe-
JIMHEHUE MHOKECTB, B YaCTHOCTH YMCIIOBBIX IIPO-
MEXYTKOB.

Pemate nuHeliHple HepaBeHCTBaA. Pemats cucre-
MBI JIMHEVHBIX HEPABEHCTB, B TOM YHCJIE TaKHX,
KOTOpBIE 3aIIMCaHbl B BUJIC IBOMHBIX HEPABEHCTB

Thasa 5. Cme-
NeHb C Yenbim

noxasamenem.
Onemenmoi

CMamucmuxu
(15 uacos)

CreneHb ¢ LEILIM IT0Ka-
3aTeJIEM U €€ CBOMCTBA
OJIEMEHTHI CTATUCTUKHU

3HATh ONPEJEIIEHUE U CBOMCTBA CTENEHU C LIEIIBIM
nokasareseM. IIpuMeHATh CBOMCTBAa CTENEHH C
LIEJIBIM TOKA3aTeJIEM IIPH BBIIIOJIHEHUU BBIYHCIIE-
HU W TpeoOpa3oBaHWU BhIpakeHH. Vcmonb3o-
BaTh 3aIIMCh YHMCENI B CTAHJAPTHOM BUJE IS BBI-
paKEeHUsI U COIOCTABJIEHUS Pa3MEpOB OOBEKTOB,
JUIATEIBHOCTH MIPOLECCOB B OKPY’KAIOILEM MUPE.
IIpuBOAMUTE PUMEpPBI PENIPE3ECHTATUBHON U HEpeE-
npe3eHTaTUBHON BbIOOpKU. M3BrekaTh MH(OpMa-
U0 U3 TaOJMIl 4acTOT M OpPraHW30BBIBATh HH-
dopmanuio B Bujae TaOIMI[ 4acTOT, CTPOUTH HH-
TepBaJbHBIN psAl. Mcronb30BaTh HAMIAIHOE IIPE-
CTaBJICHUE CTAaTUCTHYECKOW MH(pOpManuu B BUJIE
CTOJOYATBIX U KPYTOBBIX JAWMArpamMM, MOJUIOHOB,
TUCTOrPaMM

[osropenue. (17 uacos)

9 KkJ1acc

Tema

OcHoBHOE CoAepKaHue
o TeMamM

XapakTepuCcTHKA AeATeIbHOCTH
yYYeHHKA

Iasa 1. Keaopa-
muyHas QhyHKyus

(29 uacos)

DyHKIIMU U UX CBOMCT-
Ba

KBagparHslii TpéxuneH
KBanpatuunas ¢pyHk-

Boeruncnsares 3HaueHus GyHKIWW, 3aAaHHON (op-
MyJIOH, a Takke IByMS W Tpems (Gopmyiamu.
OnuceiBaTh CBOICTBa (PYHKLIMH Ha OCHOBE HX
rpaduueckoro mpeacraBieHus. WHTeprpeTupo-
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st U e€ rpaduk
Crenennas pyHKIHSL.
Kopenb n-ii crenenn

BaTh IpadMKu pealbHbIX 3aBUcHUMOcCTel. [Toka3bl-
BaTh CXEMaTHUYECKH MOJIOKEHHE Ha KOOPAUHATHOM
IUIOCKOCTH TpaduKoB GyHKIMA y=ax’, y = ax’+
N, y= a (x - m)®.Crpouts rpadbuk QyHKIHH y =
ax*+ bx + ¢, yMeTb yKa3bIBaTh KOOPAMHATHI BEp-
HIMHBI 11apalolibl, €€ OCh CUMMETpPUH, HampaBlie-
HUE BETBeW mapadoJIbl.

N3o00pakarh cxematndecku rpapuk GyHKIAUA Y=
x"c 4€THBIM W HEYETHBIM n. [lOHMMATH CMBICT
sammceii Buma ava u T. 1., TIe a- HEKOTOPOE
yucino. VMmers mpeacTaBieHHE O HaXOXKACHUH
KOpHEW N- CTEMEHU C MOMOUIBIO KaJbKYJIsATOpa

Iasa 2. YpasHe-
HUsL U HEPABEHCMEBA
C OOHOIL nepemeH-
HOU

(20 uacos)

VYpaBHeHUs ¢ OTHOU
MIepEMEHHOU
Hepagenctsa ¢ onHOM
TIEpPEMEHHOMN

Pemiarh ypaBHEHUS TpEeThEH U YETBEPTOU CTEHEHU
C MOMOIIBIO PA3JI0KEHUsI HA MHOXKHUTENIN U BBEJle-
HUE BCIOMOTI'aTENbHbIX IEPEMEHHBIX, B YACTHOCTH
pemiats OMKBaJpaTHbIC YpaBHEeHUs. Pemats apo6-
HbI€ pallMOHAIbHbIE YPaBHEHHUS, CBOJAA HUX K Le-
JBIM YPaBHEHUSIM C TNOCJIEAYIOIIEH MPOBEPKOM
KOpHEH.

PemaTe HepaBeHCTBA BTOPOM CTEIIEHU, UCIIONIB3Ys
rpaduyeckue mpeacTabieHus. Vcnomnp3oBaTh Me-
TOJ WHTEPBAJIOB /Il PEUICHUS HECIOXHBIX pa-
LMOHAJIbHBIX HEPABEHCTB

Iasa 3. Ypasne-
HUsL U HEPABEHCMBA
¢ 08YMs1 nepemeH-
HbIMU

(24 uaca)

VYpaBHeHUs ¢ IByMs
NEePEMEHHBIMU U UX
CUCTEMBI
Hepasenctsa ¢ nBymst
NEePEMEHHBIMU U UX
CHUCTEMBI

Crtpoutb rpaduku ypaBHEHUI C JABYMsI TIEpEMEH-
HBIMH B NPOCTEHUIINX CIy4asx, Korga rpadukom
ABIIIETCS MpsiMasi, apabojia, rumnepoona, oKpyx-
HOCTh. Mcrnonp3oBarh ux 1uis rpaduueckoro pe-
LIEHUS] CUCTEM YPABHEHHUH C JBYMS IIEPEMEHHBI-
MH.

Pemath crnoco6oM MOACTaHOBKU CHCTEMBI IBYX
yYpaBHEHUH C JBYMS MEPEMEHHBIMH, B KOTOPBIX
OJIHO ypaBHEHHUE IepBON CTENEHH, a JPyroe - BTO-
POl CTENEHU.

Pemats TekcTOBBIE 3aaa4u, UCIIOJIB3YSA B KAYCCTBC
anredpanveckoil MOJAENN CUCTEMY ypaBHEHHM
BTOPOM CTEIEHU C JByMS IEPEMEHHBIMM; PEIIaTh
COCTaBJICHHYIO CHUCTEMY, WHTEpIpPETHPOBaTh pe-
3yJbTaT

Inaea 1V. Apugh-
Memu4ecKas u
2e0MempuyecKas

npozpeccuu
(17 uacos)

Apudmerrnueckas mpo-
rpeccust
I'eomerpuueckas mpo-
rpeccust

[TpuMeHsTh UHJEKCHbIE 0003HAYEHUS Ul YICHOB
nocieaoBaTenbHocTel. [IpuBOAUTE TIpUMEpPHI 3a-
JaHWsl TOCJenoBaTeabHOCTe  GopMysnod N-To
yjieHa U peKyppeHTHOM popmyoii.

BeiBonuTte GopMynbel N-To ujeHa apudmeTHye-
CKOIl IpOoTrpeccuy U reOMeTPUUYECKON mporpeccuy,
CYMMBI MEpBBIX 7 YICHOB apu(pMETHYecKOH u
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TeOMETPUYECKON IPOrPECCHM, pellaTh 3amadu C
UCIIOJIb30BaHUEM 3Tux (opmyin. JlokaspiBaTh Xa-
PaKTEPHCTUYECKOECBOMCTBO apu(pMETUIECKON U
reOMETPUYECKON POTPECCUN.

Pemarp 3agaun Ha CIOXHBIE MTPOLEHTHI, UCIIOJIb-
3ysl IPY HEOOXOIUMOCTH KaJIbKYJIATOP

Iasa 5. Dnemen- | DneMeHThl KOMOUHATO- | BBITTOHUTE Mepebop BCeX BO3MOYKHBIX BApHAHTOB
mbl KOMOUHAMO- pUKHU Ui miepecuéra 00beKTOB M KoMOuHarmid. [Ipume-
DUKU, U meopuu HauanbHble cBeieHUsT | HATH MIPABUIO KOMOMHATOPHOTO YMHOXKEHHUSL.

8eposimHocme U3 TEOPUH BEPO- Pacno3naBarh 3ajaun Ha BBIYMCJIEHHE YMCA IIe-
(17 uacos) ATHOCTEN PECTAHOBOK, pa3MEILEHUI, COUETaHUH U IpHUMe-

HSTh COOTBETCTBYIOIIHE (DOPMYIIBL.

Boeruucisare gactoty ciydaitHoro coOwitus. Ore-
HUBAaTh BEPOSITHOCTH CIIy4allHOTO COOBITHS C TIO-
MOIIIbK0 YaCTOTbI, YCTAHOBJIEHHOW OIBITHBIM ITy-
TéM. Haxoauth BeposSTHOCTH CIy4yailHOrO COOBI-
TSI Ha OCHOBE KJIACCHYECKOrO ONpPEACIICHUS Be-
positHOCTH. [IpUBOIUTE IpUMEPHI JOCTOBEPHBIX U

HEBO3MOKHBIX COOBITHIA.

[TosTopenue. (28uacos)

MnaHnpyemble pe3ynbTaTbl U3y4eHUs anrebpbl

BoinyckHuK HayyuTes B 7-9 kiaccax (7151 UCIIOJIb30BaHUs B IOBCETHEBHOM JKU3HU U o0ecIe-
YEeHHSI BO3MOXKHOCTH YCIIEITHOTO MPOJOKEeHHsI 00pa3oBaHus Ha 0a30BOM YPOBHE)
JJieMeHTHI TEOPHMH MHOKECTB H MATEMATH4Y€ECKOMH JIOTUKH

e OmnepupoBarh Ha 0a30BOM YPOBHE MOHSATHUSMU: MHOXKECTBO, JJIEMEHT MHOXECTBA,
MOJAMHOKECTBO, TPUHAAJIEKHOCTD;

®  33/1aBaTh MHO>KECTBA MEPEUHUCICHUEM UX 3JIEMEHTOB;

® HaxOJUTh NepecedeHue, 00beAMHEHUE, TTOJIMHOKECTBO B MPOCTEHIITNX CUTYAIUAX;

e omnepupoBaTh Ha 6A30BOM YpOBHE MOHATUSMU: ONpPEICICHUEe, aKCHOMa, TeopeMa, J10-
Ka3aTesIbCTBO;

® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI JIJIsl HOATBEPKACHUS CBOUX BBICKAa3bIBAaHUM.
B noBcenHeBHOM KU3HM U MPU U3YYEHHUH JAPYTUX NPeIMETOB:

®  JCIOJIb30BaTh TpaUUYECKOE MPEACTABICHHE MHOXKECTB JUIsl OMHCAHUS peaTbHBIX
MPOILIECCOB U SBIICHUH, P PEIICHUH 3a/1a4 IPYTUX YUeOHBIX MPEAMETOB.
Yucaa

e  OmnepupoBarh Ha 6a30BOM YPOBHE MOHATHIMH: HATYpPaIbHOE YHCIIO, IEJIOE YUCIIO,
OOBIKHOBEHHAs! APOOb, NECATUYHAS JPOOb, CMEIIaHHAsS APOOb, pallMOHAIBHOE YHCIIO, apudme-
TUYECKHI KBAPaTHBIA KOPEHB;

®  JCIOJIB30BaTh CBOMCTBA YKCEII U ITPaBUJIA AEVCTBUI IIPU BBINOJHEHUN BBIYUCIICHNN;

®  JCIOJIb30BaTh MPU3HAKYU JAEIUMOCTU Ha 2, 5, 3, 9, 10 npu BBINOJHEHUH BBIYUCICHUN
Y PEIICHUH HECIIOKHBIX 33]1a4;

L4 BBITIOJIHATL OKPYIITICHHUC PALIMOHAJIBHBIX YU CCII B COOTBCTCTBUHU C IIPABUIIAMU;,
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®  OLCHMBATh 3HAYECHUE KBAJIPaTHOI'O KOPHSI U3 MOJIOKUTEIBHOTO LIEJIOT0 YUCIIA;

®  pacrno3HaBaTh palMOHAJIbHBIE U UPPALMOHAIBHBIE YNCIIA;

®  CpaBHUBATh YHCIA.
B noBcetHeBHOM KU3HM M TIPH M3YYECHHUH APYTIUX NMPeJIMETOB:

®  OLCHUBATh PE3YJIbTATHI BHIYMCICHUH NPU PELICHUM NIPAKTUYECKUX 33124,

®  BBIIOJHATH CPABHEHUE YHCET B PEAIbHBIX CUTYALMSIX;

®  COCTaBJIATH YHUCIIOBBIC BBIPAKECHHUs IIPU PELICHUU NPAKTUYECKUX 3a1ad U 3a4ad U3
JpYrux y4eOHBIX PEAMETOB.
ToxnecTBeHHBbIE IPe0OPa30BAHUA

e BpImonHATE HECNOXKHBIE NpeoOpa3oBaHUs Il BBIYUCICHHS 3HAUYCHUH YUCIIOBBIX
BBIPAKECHUM, COACPKALIUX CTEIECHHU C HATYpPaJIbHBIM IIOKA3aTEJIEM, CTEIEHU C LIEJIBIM OTpULa-
TEJIbHBIM I10Ka3aTelIeM;

®  BBINOJIHATH HECIOXKHBIE MPEOOPa30BaHMUs LENbIX BBHIPAKECHUN: PaCKphIBATh CKOOKH,
IIPUBOJIUTH MOJOOHBIE CIIAracMbIE;

®  UCNOJIB30BaTh (POPMYJIbI COKPAIIEHHOTO YMHOXKEHUS (KBaJpaT CyMMbI, KBaJpaT pas-
HOCTHU, Pa3HOCTb KBAJIPaTOB) JIJIsl YIPOLIEHUS BBIYMCIICHUN 3HaYEHUH BBIPAYKEHUM;

®  BBINOJIHATh HECJOXHbIE NMPeoOpa3oBaHMsl IPOOHO-TUHEHHBIX BBIPAKEHUM M BbIpa-
JKEHUH C KBaJIpaTHBIMU KOPHSAMH.
B noBceHeBHOM KU3HM M TIPM U3Y4YEeHHH APYTUX NMPeJIMeTOB:

® [IOHUMAaThb CMBICJI 3aIIMCH YHUCIIA B CTAHJAPTHOM BUJE;

e  omnepupoBaTh Ha GA30BOM YPOBHE IOHATUEM «CTaHAAPTHASI 3AIMCh YUCIIA».
YpaBHeHUs] M HEPABEHCTBA

e OnepupoBaTh Ha 0a30BOM YypOBHE IMOHSTHSIMH: PaBEHCTBO, YHMCIOBOE PaBEHCTBO,
YpaBHEHHUE, KOPEHb YPABHEHHUs, PCIICHHE YPABHEHUs, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO,
pEIlIeHNE HEPABEHCTBA;

®  TIPOBEPATH CIIPABEIMBOCTD YHCIIOBBIX PABEHCTB U HEPABEHCTB;

e  pemarh JMHEWHbIE HEPAaBEHCTBA U HECJIOXKHBIE HEPABEHCTBA, CBOJALINECS K JINHEH-
HBIM;

®  pemarb CUCTEMBI HECIIOKHBIX JIMHENHBIX YPaBHEHUH, HEPABEHCTB;

®  [IPOBEPSATH, ABJSETCS JIU JAaHHOE YHUCIIO PEIICHUEM ypaBHEHUs (HEpaBEHCTBA);

e  pemiarth KBaJpaTHbIE ypaBHEHUS 10 (HopMylie KOpHEH KBaJpaTHOTO YpaBHEHNUS;

e  u300paXkaTh pelIeHHsI HEPAaBEHCTB U UX CUCTEM Ha YMCIIOBOM MPsIMON.
B noBceiHeBHO KU3HM M NIPM U3YYEHHH APYTUX NMPeJIMeTOB:

®  COCTaBJIATH U PELIATh JIMHEWHBIE YPABHEHMSI NIPU PELIEHUM 3a7a4, BO3HUKAIOIINX B
JPYTUX y4eOHBIX MpeaMeTax.
DOyHKIUH

e Haxonuth 3HaueHHe QYHKIMHU N0 33JAHHOMY 3HAUEHHIO apTyMEHTa;

e  HaxoJuTh 3HAUECHHE apTryMEHTa MO 33aJaHHOMY 3HAYEHHIO (YHKIIMH B HECIOXKHBIX
CUTYalUsX;

®  ONpENENATh MOJIOKEHNE TOYKHU 10 €€ KOOpAMHATaM, KOOPAMHATHI TOUYKH IO €€ 1o-
JIO’KEHHIO HA KOOPJIMHATHOM IIOCKOCTH;

e 10 rpaduKy HaxoIuTh 00JACTh OINpEJesICHUsl, MHOXXECTBO 3HAUYCHHMM, HyJINn (YyHK-
MU, TPOMEXYTKH 3HAKOMIOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHUs M yObIBaHUS, HauOobllIee U
HauMeHbIIIee 3HAYeHUS] PYHKIINH;
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®  CTPOUTH TpaduK TUHEHHON (PYHKIMH;

®  TIPOBEPSATH, SABJIAETCS JIU JaHHBINA rpaduk rpadukoM 3a1aHHON GyHKIMK (JIMHEHHOM,
KBaJPaTUYHOM, 0OpaTHON MPOIOPIUOHAIBHOCTN);

e ompenenarb NPUOIIKEHHBIE 3HAYCHUsT KOOPIMHAT TOYKH IEepeceueHHst IpaduKoB
GyHKIHH;

e omnepupoBaTh Ha 0a30BOM YpOBHE MOHATHIMMU: MOCIEA0BATEIbHOCTh, apupMeTHye-
CKasi POTPECCHsl, FTEOMETPHUUECKas IIPOTPECCHS;

e  pewlath 3a7ayd Ha IPOTPECCUH, B KOTOPHIX OTBET MOXKET OBbITh MOJY4YEH Herocpe.-
CTBEHHBIM 10JICYETOM O€3 MPUMEHEHUS (POPMYIL.
B noBcegHeBHOIi ;KM3HM M PU U3YYeHHH JPYIUX NPeAMETOB:

®  UCNOJB30BaTh I'paMKU peanbHbIX MPOLECCOB U 3aBUCUMOCTEH /IS ONpe/ieeHus ux
CBOWCTB (HauOOJbIINE U HAaUMEHBLIME 3HAYCHMS, IPOMEXYTKH BO3pACTaHUs U yObIBaHHUSA, 00-
JACTH MOJIOKUTENBHBIX ¥ OTPULATEIbHBIX 3HAYEHUH U T.I1.);

®  UCNOJIb30BaTh CBOWCTBA JMHEHHONW (yHKIMM M ee rpaduk Ipu pelieHuH 3aaad U3
JPYruX y4eOHBIX IPEAMETOB.
CraTucTUKa ¥ TeOpHUs BEPOATHOCTEH

e lmerp mpencTaBiieHHE O CTAaTUCTUYECKUX XapaKTEPUCTUKAX, BEPOATHOCTH Clydail-
HOT'O COOBITHS, KOMOMHATOPHBIX 3a7a4ax;

e  pemarh NpocTeime KOMOMHATOPHBIE 33/1a4l METOJIOM TPSMOTO M OPTaHU30BaHHO-
ro rnepedopa;

®  TPEICTaBIATH JaHHBIC B BUJE TAOHII, AUAarpaMMm, rpaduKoB;

e  yuTaTh UH(OPMAIIHIO, IPEACTABICHHYIO B BUJE TaOIUIIbI, IMarpaMMbl, rpaduka;

®  OIpeleNiaTh OCHOBHbIE CTATUCTUYECKNE XapAKTEPUCTUKN YHUCIOBBIX HAOOPOB;

®  OILICHUBATH BEPOSATHOCTH COOBITHS B IPOCTEHIINX CIYJasiX;

®  UMETb PEJCTABICHNUE O POJIM 3aKOHA OOJBIINX YHCET B MACCOBBIX SIBIICHUSX.
B noBceaHeBHOIi ;KM3HU M PU U3YYEHHUH JPYTUX NPEAMETOB:

®  OLIEHUBATh KOJIMYECTBO BO3ZMOXKHBIX BAPUAHTOB METOJIOM Iepedopa;

®  UMeTh NPEACTaBICHUE O POJIU MPAKTUUECKU JOCTOBEPHBIX M MAJIOBEPOSITHBIX COOBI-
THUMH;

® CpaBHUBATh OCHOBHBIE CTATHCTHYECKHE XAPAKTEPUCTHKH, MOJYUYECHHBIE B TPOIIECCE
peleHns MPUKIIAAHOM 3a/1auu, U3yUEeHUs PEANbHOTO SBICHMUS,

®  OIICHUBATH BEPOSTHOCThH PEATLHBIX COOBITHH U SIBICHUI B HECIIOKHBIX CUTYAITHIX.
TexcToBbIe 3a1a4U

e Pemath HECIOXKHBIE CIOKETHBIE 33/I1a4H Pa3HBIX TUIIOB HA BCE apu(METHYECKHE i~
CTBWS,

®  CTPOWUTH MOJIENb YCIIOBHS 3a7aud (B BUJAE TaOJHIIbI, CXEMbl, PUCYHKAa WU ypaBHe-
HUS), B KOTOPOH JaHBl 3HAYEHHUsS BYX W3 TPEX B3aMMOCBS3aHHBIX BEJIMYMH, C LENBIO TOWCKA
pEIIeHHS 3a/1a9H;

®  OCYLIECTBIISITH CIIOCOO MOMCKA PELICHUS 33/1a4H, B KOTOPOM PacCyKICHHUE CTPOUTCS
OT yCJIOBUS K TPEOOBAHHIO HITH OT TPEOOBAHUS K YCIIOBHIO;

®  COCTaBJIATH IJIaH pEILECHUs 3a/1auH;

®  BBIJICIATH ITAIBI PEIICHUS 33/1a4H;

®  UHTEPNPETHPOBATH BHIYUCIUTEIBHBIC PE3yJIbTATHl B 3a/1a4e, UCCIENIOBATh MMOTyUeH-
HOE pelICHuE 3a/1a4H;

16



®  3HATh pa3NIU4HMe CKOPOCTeH 00BEKTA B CTOSIUCH BOJE, MPOTUB TCUCHHS U TIO TEYCHUIO
pEKH;

e  pemiarth 33Ja4M Ha HAXOXKJICHUE YaCTH YHCIIa U YHUCIIA TI0 €r0 YacTH;

e  pemiath 33a7a4d Pa3HBIX THMOB (HA pa0dOTy, HA TOKYIIKH, HA JBHKCHHUE), CBSI3bIBAIO-
[IMX TPU BEJTUYUHBI, BELICTSATH 3TH BETUYHHBI M OTHOIICHUS MKy HUMU;

®  HAXOJAUTh NPOIEHT OT YKCIA, YUCIO 1O MPOIEHTY OT HET0, HAXOJHUTh MPOIEHTHOE
CHW)KCHHE WJIH MPOLICHTHOE MOBBIIICHUE BEIIMINHBL

®  pemiath HECIOXKHBIC JIOTHYECKUE 33a4l METOJIOM PACCYXKICHUH.
B noBceaHeBHOI1 ;KM3HU M PU U3YYE€HHH IPYTUX NMPEAMETOB:

®  BBIBUTATh TUIOTE3bI O BO3MOXKHBIX MPEICIbHBIX 3HAUCHHUSIX UCKOMBIX B 3a/1a4e Be-
JUYMH (J1e7aTh TPUKUIKY ).

BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYHThCS B 7-9 Kiaccax ajsi o0ecreueHus BO3SMOKHO-
CTH YCIICIITHOTO MPOIOKEHHS 00pa30BaHMs Ha 0a30BOM U YTITyOJIEHHOM YPOBHSX
JJieMeHThI TEOPUMH MHOKECTB U MATEMATH4Y€eCKOM JIOTHKH

L4 Onepupoeamb NOHAMUAMU., MHOHCECMBO, XAPAKMEPUCMUKU MHOIHCECMEA, I/IEMERM
MHOJKCecmed, nycmoe, KOHeuHoe U beckoneunoe MHOIHCecmeo, I’lOdMHODfC@CWlGO, npuH(ldJZeﬂfC’-
HOCNlb, 6KIIVYEHUE, pABEHCNBO MHOJMCeCme,

L4 u306pa9fcamb MHOJCeCmMea U ONHOULEHUE MHOJHCECNE C NOMOUIbIO KPY20o8 3dﬂepa;

L4 0}’lp€a€]lﬂm19 I’lpZ/lHa()]leﬁ)fCHOCH’lb ajlemennma MHoaHcecmasy, 00veOuHeHUIo U nepecede-
HUIO MHOJ#Cecme,

o 3a0a6amMb MHOICECMBO C NOMOUbIO nepevducileHus 31emeHmos, CJl06eCH020 onuca-
HUA,

o onepupoeanmsv NOHAMUAMU. 6blCKA3bl6AHUE, UCMUHHOCMb U JIOHCHOCMb 6blCKA3blE8A-

HUSl, OMPUYAHUE 8bICKA3bIBAHUN, ONEPAYUU HAO BbICKA3LIBAHUAMU: U, WU, He, VCIOBHbLE BbICKA-
3b618aHUSL (UMNIUKAYULL),

. CMpouUms 8blCKA3LIBAHUS, OMPUYAHUSL BbICKA3bIBAHUIL.

B noeceonesnoii scuznu u npu uzyueHuu Opyzux npeomemos:

. CMpoums YenouKy yMO3aKkI4YeHUll Ha 0CHO8e UCNONb308AHUS NPABUTL IOCUKU,

° UCNONIL3068AMb MHONCECMBA, ONEPayul ¢ MHOICECMBAMU, UX 2paguyeckoe npeo-
cmaeienue 0711 ONUCAHUSL PEATbHBIX NPOYECCO8 U s8eHUlL

Yucaa

° Onepuposams NOHAMUSAMU. HAMYPATbHOE YUCTO, MHONCECMBO HAMYPATbHbIX YlUcell,
yenoe Yucio, MHOMCECMB0 YenblX ducei, 00bIKHOBEHHAsE Opobb, 0ecamudHas opoodsb, cMeulanHoe
YUCTO, PAYUOHATILHOE YUCTO, MHONCECMBO PAYUOHANLHBIX YUCET, UPPAYUOHATLHOE YUCTO, K8AO-
PAmHbIL KOPEeHb, OeliCmEUmMenbHOe HUCILO, 2eOMEeMPUYECKas UHMEPNPemayus. HamypaibHbLX,
YenblX, PAYUOHAILHBIX, OCUCMBUMETbHBIX YUCE,

o HOHUMAMb U 00BACHAMb CMBLCI NOSUYUOHHOU 3aNUCU HAMYPATbHO20 YUCIA

o BbINOIHAMb GbIYUCTICHUS, 8 MOM YUCTe C UCNOIb308AHUEM NPUEMOE PAUUOHATLHBIX
B8bIYUCTEHUU,

. ucnonvzoeams npusHaku oerumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmol u npousse-
OeHUsl nPU BbINOIHEHUU BbIYUCTEHUL U peuleHUU 3a0a4;

o BbINOIHAMY OKPY2IeHUe PAYUOHANbHBIX YUCET C 3A0AHHOU MOYHOCMbIO;

o CPABHUBAMb PAYUOHATIbHBLE U UPPAYUOHAIbHBLE YUCTA,

. YROPAOOUUBAMb YUCA, 3ANUCAHHbBLE 8 8UOE 0ObIKHOBEHHOU U 0eCAMUUHOU OpooU,
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. nHaxooums HO/[ u HOK u ucnonv3o8ams ux npu peuienuu 3a0au.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

o APUMEHAMb NPABULA NPUOTUNCEHHBIX BbIYUCTEHUL NPU PeUleHUU NPAKMUYeCcKUX 3a-
oay u peuteruu 3a0ay Opyeux y4eonvix npeomemos,

o 8bINONIHAMb CPABHEHUE Pe3YIbMAaAmos GblYUCIeHUL NPU peueHUuU NPaKmui4eckux 3a-
0au, 8 MOM 4ucjie NPUOIUNCEHHBIX BbIUUCTIEHULL

o COCMasnAms U OYeHUBAMb YUCILOBble BbIPANCEHUS NPU peueHUU NPaKmu4eckux 3a-
oau u 3a0ay u3 opyaux y4eOHvlx npeomemos;

o 3anucvl8ams U OKpy2iiamsb YUCI0Bble OAHHblE PEaNbHbIX GeIUYUH C UCNOIb308AHUEM
DA3HBIX CUCEM U3MepPEHUs.

ToxnecTBeHHBbIE IPe0OpPa30BaAHUA

o Onepupoeamv NOHAMUAMU CIENeHU ¢ HAMYpPAlbHbIM NOKA3amenem, CmeneHu ¢ ye-
JILIM OMPUYAMENbHLIM NOKA3ameeM;

o BbINOIHAMb NPEOOPAZ0BAHUL YENbIX BbIPANCEHUU: OelCmBUs ¢ OOHOYIeHAMU (ClO-
JICeHUe, GblYUMAanUe, YMHOdNCEHUe), OeUCmMBUsl ¢ MHO2OUIEeHAMU (CLOdCeHUe, GbIYUMAHUe, YMHO-
Jicenue),

o BbINOIHAMb PA3NONCEHUE MHOSOYLEHO8 HA MHONCUMENU OOHUM U3 CHOCO008. GblHe-
CeHue 3a CKOOKY, 2pYNnupo6Kd, UCNOIb308aHUE OPMYIL COKPAUEHHO2O0 YMHONCEHUS,

. 8b10€IAMb K8AOPAM CYMMbl U PASHOCIU OOHOUNEHO8,

. PAcKIa0bi8ams HA MHONCUMENU KBAOPAMHBIL MPEXUNEH,

o BbINOIHAMb NPEOOPA30BAHUSL BLIPANCEHULL, COOEPAHCAUUX CIENEHU C YeTbLMU OMmpPU-

YamenbHbIMU NOKA3AMENIIMU, Nepexoounms Om 3anucl 8 6ude CMeneHu ¢ YeiblM Ompuyameib-
HbIM nOKa3amesem K 3anucu 6 suoe opoou,

. BLINONIHAMb  NPeodpa308anuss. OPOOHO-PAYUOHANLHBIX BbIPANCEHUI. COKPAUCHUE
Opobeli, npusedenue aneebpaureckux opodeti Kk 0ouemy 3HameHameno, Cl0AHceHue, YMHONCEHUE,
OeneHue aneebpauyeckux opobdell, 8036edeHue aneedpauyeckou 0poou 8 HamypaibHy U Yeiyo
OMpUYAMENbHYIO CMENeHb,

. BbINOIHAMb NPEOOPAZOBAHUSL BLIPAICEHUL, COOEPACAUUX KBAOPAMHbIE KOPHU,

° 8bl0eIsIMb K8AOPAM CYMMbl ULU PAZHOCMU O8YYIEHA 8 BbIPANCEHUSX, COOePAHCAUJUX
K6a0pammbvle KOPHU,

° BbLINOIHAMb NPEO0OPA308AHUSL BLIPANCEHULL, COOEPACAUIUX MOOYTb.

B noeceonesnoii scuznu u npu uzyueHuu opy2ux npeomemos:

° BLINOIHAMb NPE0OPA308aHUSL U OCUCMBUSL C YUCIAMU, 3ANUCAHHBIMU 8 CIAHOAPMHOM
suoe;

. BbINOIHAMb NPE0OPA30BAHUSL YETbIX GbIPANCEHUN NPU peuleHuy 3a0ay Opyeux yueo-

HbIX NPeoMenos

YpaBHeHUsI 1 HEPABEHCTBA

o Onepupoeamv NOHAMUAMU: YPAGHEHUe, HEePABEHCME0, peuleHue YPAGHeHUs, peule-
HUe HepABeHCmBd, PABHOCUTIbHbIE YPAGHEeHUs, 0biacmb onpedeienus YpasHeHus (HepaseHcmad,
cucmemvl YpagHeHUll Ul HEPABEHCME);

o pewams IuHelinble YPAGHEeHUs U YPAGHEeHUs, C800UMble K JUHEUHbIM ¢ NOMOUbIO
MOACOECMEEHHBIX NPEOOPA3Z08ANHULL,

o pewams KeaopamHule yPaeHeHus U YPAeHeHUus, c800UMble K KAOPAMHbIM C NOMO-
WYbI0 MOIHCOECMBEHHBIX NPE0OPA308AHUIL;
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o pewams OpoOHO-TUHelHble YPABHEHUs,

° peuwiams npocmeniuiue UppayuoHaIbHble YPABHEHUsL: /f (x)=a, \/f (x) = \/g (%)

o pewams ypasrenus suda X" =a;

o peuams YpagHeHUs CHOCOOOM PA3N0NACEHUA HA MHOMCUMENU U 3aMeHbl NePeMEeHHOU,

. UCNONB3068AMb MEMOO UHMEPBAN08 OJisl PeuleHusi YeavblX U OPOOHO-PAYUOHATLHBIX
Hepagencma,

o peuiamsb NuHeliHble YPAGHEeHUs U HePABEeHCMEA C NapaMempamul;

. pewams HeClodHCHble K8AOPAmMHble YPAGHEHUs C NaApaAMEempOM;

o peuams HeCl04CHble CUCeMbl TUHENIHbIX YPAGHEHULL C napamempamu,

o peuams HeCl04CHbLE YPAGHEHUS 8 YElblX YUCTIAX.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

. COCmMasnAms U peulams JTUHelHble U KeAOpamHvle YPAGHEHUsl U YPAGHEHUs, K HUM
ceo0smuecs, cucmemol TUHEUHbIX YPAGHEHUL U HEPABEHCME NPU peuleHUuU 3a0ad opyaux yueo-
HbIX NPeOMemos;

o BbINOIHAMb OYEHKY NPABOON0000Us Pe3YIbmamos, NOAYYAeMblX Npu peueHuu iu-
HelHbIX U K8AOPAMHBIX YPAGHEHULL U CUCTEM JIUHEUHbIX YPABHEHUl U HepaABeHCME NPU peuleHUl
3a0ay Opyaux y4eOHvIX NPeomMemos;

o 8bI0UpaMb YPAGHEHUsl, HEPABEHCMBA WU UX CUCTeMbl, Ol COCMABIeHUs Mamema-
MuyecKol Mooenu 3a0aHHOU PeanbHOl CUMYayuu Uiy NPUKIAOHOU 3a0a4u,

o YyMemb UHMepnpemuposams NOJAVYeHHbI NpU peuleHUuu YpaeHeHus, HepaseHcmed
UnU cucmembul pe3yibmam 8 KOHmMeKcme 3a0aHHOL PeaibHOU CUmMmyayuu uiu NPUKIaoHoU 3a0adu

DOyHKIUHA

o Onepuposéamv NOHAMUAMU. QYHKYUOHANLHASL 3A8UCUMOCMb, QVHKYUS, epapuk
@yuKyuu, cnocobwvl 3a0aHusi PyHKYUU, apeymeHm u 3HaveHue QYHKyuu, oo1acms onpeoeieHus u
MHOIHCECMB0 3HAYEHUL (DYHKYUU, HYAU DYHKYUU, NPOMENCYMKU 3HAKONOCOSHCMEA, MOHOMOH-
HOCMb YYHKYUU, YEMHOCMb/HEUEMHOCb DYHKYUU,

. cmpoums 2papuKu TUHEtHOU, K8AOpamuyHou QyHKyull, 06pamuou NPoNoOPYUOHAIb-

HoCMmU, yHKYUU 6U0a: yZ&HLb’ y=x,y=¥x, y=|x;
X+

. HQ npumepe KEAOPAMUYHOU QYHKYUU, UCNOIb306amMb NPeodpa30eanus 2paguka
@ynxyuu Y=f(X) ona nocmpoenus epaguxoe gpynxkyuii y =af (kx+b)+c;
. COCMABIAMb YPAGHEHUS. NPIMOU NO 3A0AHHBIM YCIOBUSIM. NPOXoosujell uepes ose

MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0osauell yepe3 OAHHYI0 MOYKY U NapaiieibHou OaH-
HOU NPAMOU,

o uccnedosams QyHKYuro no eé epapuxy;

o HAXOO0UMb MHONMCECMBEO 3HAYEHUN, HYIU, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHO-
MOHHOCMU KBAOPAMUYHOU (DYHKYUU,

o onepuposamv NOHAMUAMU: NOCLE008AMENbHOCHb, APUPMEMUYEcKas Npocpeccus,
2eomempuieckas npocpeccusl;

o pewams 3a0a4u Ha apuPMemudecKyro U 2eoMempuUydecKyio npoepeccuio.

B noeceonesnoit ycuznu u npu uzyuenuu Opy2ux npeomemos:

o ocyujecmeanams 6blooOp epauKra peanrbHou 3a8UCUMOCU UTU Npoyecca No e2o Xa-
PaKmepucmukam,
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° UCNONIBL308AMb CBOUCMBA U 2PAPUK K8AOPAMUUHOU YHKYUU NPU PeuleHUU 3a0a4 U3
Opyeux yueOHbvIX npeomemos

CrarucTuKa ¥ TeOpusi BEpPOSITHOCTE

° Onepuposams noHsmMusAMU: CMOAOYAmMble U KPY20os8ble OUAzpamMMbl, mabauysbl OaH-
HbIX, CpedHee apugpmemuueckoe, MeOUaHd, HaAuboIbulee U HAUMeHbulee 3HAYeHUs 8blOOPKU,
Pasmax 6blOOPKU, OUCNEPCUsL U CMAHOAPMHOE OMKIOHEHUE, CIVHAUHAS USMEHYUBOCTIb;

o uzgnekamv, UHGOpMayuio, NPeoCmasieHHylo 6 mabauyax, Ha ouazpammax, zpagu-
Kax;,

. cocmasnams madauybl, CMpoUms OUAZPAMMbL U SPAPUKU HA OCHOBE OAHHBIX,

o onepuposams NOHAMUAMU: (PAKMOPUAT YUCIA, NePeCaHO8KY U COYemaHus, mpe-

veonvHuk llackans;

. onepuposamsb NOHAMUAMU. CLYYAUHBIL ONbIM, CAVHAUHBLI 8b100p, UCNbIMAHUe, dile-
Menmapuoe caydatiHoe coovimue (Ucxo0), Kuaccuieckoe onpeoeieHue 8eposmuoCmu CiyuaiHo-
20 cobvimus, onepayuu Hao CAYYAUHLIMU COOLIMUAMU, OCHOBHbIE KOMOUHAMOPHbIE POPMYTbL;

o npeocmasisimes UHGOPMAyUIo ¢ ROMOWbIO Kpy2os Jiiepa,

o pewiams 3a0a4u HA GbIYUCTIEHUE BEPOSIMHOCMU C NOOCUEMOM KOAUYECmBa 8apUdH-
Mo no hopmynam KoOMOUHAMOPUKU.

B noeceonesnoii scuznu u npu uzyueHuu opyzux npeomemos:

o u361€Kamyv, UHMEPRPEMUpo8ams U npeobpasoevleams UH@GoOpMayuro, npeocmaesieH-
HYI0 8 MAbAUYax, Ha OUaAzpammax, cpaguxax, ompaxcarouyio C8oUCmMsea U Xapakmepucmuku
PeaNbHbIX NPOYECco8 U s81eHUl,

° onpeoensims CMamucmuyecKue Xapaxkmepucmuku 6vl00pox no mabauyam, oud-
2pammam, 2papuram, bINOIHAMb CPAGHEHUE 8 3A8UCUMOCTIU OM YealU PeuleHust 3a0a4u;

° OYEHUBAMb 8ePOSIMHOCTb PEANIbHBIX COOLIMULL U SGTIEHUIL.

TekcTOBBIE 321241

. Pewamsv npocmvie u crogicHvle 3a0ayu pasHbIX MUNOS, d MAKdice 3a0ayu NOGbIULEH-
HOU mpyoHoCmu,

. UCNONL308aMb PA3Hble KPAMKUe 3aNUCU KaK MOOeIU MEeKCMO8 CLONCHbIX 3a0ay OJis
ROCMPOeHUsl NOUCKOBOU CXeMbl U PeuleHUst 3a0ay,

. Paziuuams Mooeib MeKCma U MOOeilb PeuleHus: 3a0aiu, KOHCMpyuposams K 0OHOU
MOOenu peuleHUs HeCI0ACHOU 3a0ayll pasHvle MOOeIU MeKCma 3a0ayi;

. 3HAMb U NPUMEHAMb 00a cnocoba NOUCKA peutenus 3a0ad (om mpebosanus K ycio-
8UIO U OM YCNI08USL K MPeOO0BAHUIO),

° MOOenUpoB8amsb paccydHcOeHusi NPU NOUCKe peuleHust 3a0ay ¢ NOMOUWbIO 2pagh-cxemol,

° 8b10e1IMb IMANsl peueHUs 3a0a4u U coO0epHCanUe Kaxrcoo2o Imand,

. yMemv 8blOUpams ONMUMAILHBII MemoO peuleHUus: 3a0a4u U 0CO3HABAMb 6blOOp

Memoda, paccmampueams pasiudHvle M€m0()bl, HAX00UMb PpPAa3Hble peuleHUs 3(1061’{14, eciu 603-

MOJHCHO,
o AHAIUUPOBANb 3aMPYOHEHUs NPU PEUEHUU 3A0aY,
o 8bLINONIHAMb PA3IUUHbIe NPeodPA308aAHUS NPEOIONCEHHOU 3a0aUl, KOHCMPYUPO8ambs

HO8ble 3a0a4u U3 OAHHOU, 8 MOM Yucie oopamHule;
. UHMEPNPEeMUPOBAMb bIHUCTUMEIbHbLE PE3YIbMambl 6 3a0aye, UCCIe008anmb Noiy-
YeHHOe peuleHue 3a0a4u;
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o AHATUUPOBATNL BCEBO3MOMNACHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUS 08YX 00beK-
MO8 U UBMEHeHUe UX XAPAKMEPUCUK NPU COBMECHHOM OBUNCEHUU (CKOPOCMb, 8peMs, pac-
CcmosiHue) npu peueHuy 3a0ay Ha 08UICEHUe 08YX 00BEKMO8 KaK 8 00OHOM, MAK U 6 NPOMUBONO-
JIOJICHBIX HANPABTIEHUSX,

o UCCe008ams 8CeB03MOICHbLE CUMYAYUU NPU PEUEHUY 3a0a4 HA OBUNCEHUE NO PeKe,
paccmampusams pazhvle CUCmembl OmMcuéma,

o pewams pazHoobpashvle 3a0auu «HA YACmuy,

o pewams u 060CHOBbIBAMb CB0E pPelieHle 3a0ay (8bl0eNsmb MAMEMAMmu4ecKyo oc-
HOBY) HA HAXOJICOEHUe YaCmu YUCIA U YUCTA NO €20 YACMU HA OCHO8E KOHKDEMHO20 CMbICAA
opoou;

o 0CO3HABAMb U OOBACHAMb UOCHMUYHOCHb 3A0AY PA3HBIX MUNOG, CEA3bI8AIOUSUX MPU

senuyunbl (Ha pabomy, Ha NOKYNKU, HA OBUIICEHUE). 8bl0eNAMb IMU BENUYUHB U OMHOULEHUS
MedHCOY HUMU, NPUMEHAMb UX NPU peueHuy 3a0ai, KOHCmpYuposams coOCmseeHHble 3a0ad YKa-
3AHHBIX MUNOS;

. 611a0emb OCHOBHbIMU MEMOOaMU peulenuss 3a0ay Ha cMeCl, CNasbl, KOHYESHMPAyuu,

o pewams 3a0a4u Ha NPOYEHMbL, 8 MOM HYUC/Le, CIONCHbLE NPOYEHMbL ¢ 0OOCHOBAHUEM,
UCNONIL3YSA pa3Hble CNOCOObL,

o pewams 1o2udeckue 3a0adu pasHblMu CROCOOAMU, 8 MOM Yucie, ¢ 08yMsL OIOKAMU U
¢ mpems O10KamMu OAHHBIX C NOMOWbIO MAOIUY,

o peutams 3a0a4u N0 KOMOUHAMOPUKe U Meopuu epOsIMHOCHEN HA OCHO8E UCNOJIb30-
BAHUSL U3YHEHHBIX MEMOO08 U 0D0CHOBIBAMb PeuleHUe;

. peuiams HeCl10JCHbLE 3A0aY N0 MAMEMAMUYEeCKOl CIamucmuKe;

. 081a0emb OCHOBHLIMU MemOoOamu PeueHus: CIOJICeMHbIX 3a0ay. apupmemuueckutl,

aneebpaudeckull, nepebop 8apuanmos, 2eomMempuieckull, epaguueckuil, NPUMeHsAMb UX 6 HOBbIX
1O CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

o 8bl0eNsIMb NPU peuleHul 3a0a4 XapaKkmepucmuKky paccmampueaemol 6 saoave cu-
myayuu, omauuHsle Om peaibHbulX (me, om KOmopuvlx abcmpazuposanucs), KOHCMpYyupo8ams Ho-
gble cumyayuu ¢ y4émom dmux Xapakxmepucmux, 6 4acmHoCmu, npu peuleHuu 3a0ay Ha KOH-
yeHmpayuu, y4umuleams NJIOMHOCMb GeUecmaa,

o peuwiams U KOHCmMpYuUpo8ams 3a0a4u Ha OCHO8E PACCMOMPEHUS PeAlbHbIX CUMYAYU,
8 KOmopulx He mpebyemcsi MOYHbLUL 8bIYUCTUMENbHBIU Pe3VIbIMam,

° peuwanio 3a0a4u Ha OsudiceHue no peKe, paccmampueas pasHble Cucnmembl omcdenma

valTepvm oueHunBaHuUA pa3fiMdyHbIX BUAOB AeATeNIbHOCTU

|. KpuTepumn 1 HOpMbI OLIEHOYHO¥ /1eSITeJIbHOCTH.

B ocHOBy kpuTepueB OIICHKH y4eOHOW NEATENHbHOCTH YYaIIUXCS IMOJI0KEHBI OOBEKTHB-
HOCTb U €IUHBII NOJIXO0/I.
[Tpu 5 - GanbHOIM OIEHKE JIJISl BCEX YCTaHOBJICHBI

1. O0wegugaKTUYECKHE KPUTEPHUH.
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Oyenxa "5" cmasumcs 6 cnyuae:

1. 3Hanust, MOHUMAaHUSI, TTyOUHBI YCBOCHHSI 00YYarOIIMMCs BCEro 00bEMa MPOrpaMMHOTO
MaTepuaia.

2. YMeHHUs BBIIENATH TJaBHBIC MOJIOKEHHUS B U3YYEHHOM MaTepHalie, Ha OCHOBaHUU (ak-
TOB M NMPUMEPOB 00001IaTh, JeaTh BHIBOJIbI, YCTAHABIMBATH MEXKIIPEIMETHbIE U BHYTPUIIPEI-
METHbIE CBSI3H, TBOPUYECKU IPUMEHSET NOJy4YeHHbIE 3HAHUS B HE3HAKOMOM CUTYyallUH.

3. OrcyrcTBUE OMIMOOK M HEAOUETOB MPU BOCIPOU3BEACHUN M3YYEHHOTO MaTtepuaia, npu
YCTHBIX OTBETaX YCTPAHEHHUE OTAEIbHBIX HETOUHOCTEN C MOMOILBIO JONOJHUTENIBHBIX BOIIPOCOB
yuuTensi, COOI0ACHNE KYIbTYPbl MMCbMEHHON M YCTHOW peyH, MpaBUi 0OPMIICHUS MHUChMEH-
HBIX padoT.

Ouyenka "4":

1. 3HaHKe Bcero M3y4eHHOT'0 IPOrpaMMHOr0 MaTepHara.

2. YMeHHUH BBIICTATH IJIaBHBIC TIOJOXKEHUS B U3yYCHHOM MaTepualie, Ha OCHOBaHUU (ak-
TOB U MPUMEPOB 0000IIATh, J1e1aTh BBIBOJbI, YCTAHABIUBATH BHYTPHUIPEIMETHBIE CBA3H, IMPU-
MEHSTh TOJy4YEHHbIC 3HAHUS HA MPAKTUKE.

3. He3nauurtenbHbIe (HETpyObIe) OMMOKKA ¥ HEJOUYETHI MPU BOCIIPOU3BEICHUH U3YYCHHOTO
MaTepuaia, coOJII0JIEHUE OCHOBHBIX IMPaBWJI KYyJbTYpbl MHCbMEHHON M YCTHOM peuu, MpaBui
o opMIICHHS MUChbMEHHBIX PadoT.

Oyenxa "3" (ypOBEHb MIPENCTABICHUM, COUETAIOIIUXCS C DIEMEHTAMH HAYUHbIX [TOHSATHI):

1. 3HaHue U ycBOeHHE MaTepuaja Ha YPOBHE MUHHMAIIbHBIX TPeOOBaHMI MPOrpaMMBbl, 3a-
TPYOHEHHE MPU CAMOCTOSTEIIbBHOM BOCIPOM3BEICHUH, HEOOXOIUMOCTh HE3HAUYUTEIHHON MOMO-
M [TPEnoJaBaTes.

2. YMmenue paboTaTh Ha YpOBHE BOCIIPOU3BEACHUS, €CTh 3aTPYAHEHHS IIPU OTBETAX HAa BU-
JIOU3MEHEHHBIE BOTIPOCHI.

3. Hanuuue rpyOoii ommOKM, HECKOJBKUX HErpyObIX NMPU BOCHPOU3BEACHUH M3YUYE€HHOTO
Marepuala, He3HAaYUTeIbHOEe HEeCOOI0IEHNEe OCHOBHBIX MPABWII KYJIbTYpPhI MMCBMEHHON U YCT-
HOM peun, mpaBuil opopMIIEHUSI TUCBMEHHBIX PaboT.

Ouenka "2":

1. 3HaHue U yCBOEHHE MaTepHala Ha YPOBHE HIKE MHHHMAIbHBIX TpeOOBaHUI mporpam-
MBI, OT/I€TIbHBIE NIPE/ICTaBICHUS 00 N3yYEHHOM MaTepHaie.

2. OrcyTcTBHE YMEHUH paboTaTh Ha YPOBHE BOCIIPOU3BECHUS, €CTh 3aTPyIHEHUS MIPH OT-
BeTaxX Ha CTaH/IapTHbBIE BOMPOCHI.

3. Haiimume HeCKOJBKUX TPyObIX OMMOOK, OOJBIIIOTO YKCIIa HETPYObIX MPU BOCTIPOU3BE/IE-
HUU U3YYEHHOI'0 MaTepuaa, 3HaUUTeIbHOE HECOOIII0/IEHNE OCHOBHBIX MPAaBWJI KYJIbTYpbI TUChH-
MEHHOM U YCTHOM peuu, mpaBuil opOpPMIICHUS MTUCBMEHHBIX padoT.

2.YCTHBIN OTBET.

Oyenxa "5" cmasumcs, eciu yueHux:

1) Tloka3piBaeT riay0oOKOo€ M MOJNHOE 3HAHWE U MOHMMaHUE BCEro 00bhEMa MPOrPaMMHOTO
MaTepuaa; MoJIHOE IIOHWUMAaHHUE CYITHOCTH PacCMaTPUBAEMbIX TIOHITHH, SIBIICHUNA M 3aKOHOME-
HOCTEMW, TEOPUI, B3aUMOCBSI3EH;

2) YMeeT coCTaBUTh TOJHBIA M MPABUIBHBIM OTBET Ha OCHOBE M3YyYEHHOI'O MaTepuala;
BBIJICNIATH TJIaBHBIE MOJOKEHHUSI, CAMOCTOSITENIbHO MOATBEPKIATh OTBET KOHKPETHBIMHU IMpPUMeE-
pamu, (hakTaMHu; CaMOCTOSITEILHO M apTyMEHTHPOBAHO JeJaTh aHajau3, 00O0OIIEHHUs, BBIBOJIBI.
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YcranaBnuBath MeXIpeaIMETHbIE (Ha OCHOBE paHee MPUOOpPETEHHBIX 3HAHWI) M BHYTPUIIPE-
METHBIE CBSI3U, TBOPUYECKU MPUMEHSTH MOJTYyYEHHbIE 3HAaHUSI B He3HAKOMOM cutyanuu. [locneno-
BaTENbHO, YETKO, CBA3HO, 0OOCHOBAHHO M 0e301IMO0YHO M3NaraTh Y4eOHBIH MaTepHai; J1aBaTh
OTBET B JIOTHYECKOM ITOCIEA0BATEILHOCTH € HCIIOJIb30BAHUEM IIPUHATON TEPMHUHOJIOTHUH; 1€T1aTh
COOCTBEHHBIC BBIBOJIBI; (DOPMYIIMPOBATH TOYHOE OMPEACICHUE U UCTOIKOBAHIE OCHOBHBIX TTOH SI-
TUH, 3aKOHOB, TEOPUI; IIPU OTBETE HE MOBTOPATH AOCIOBHO TEKCT Y4eOHHUKA; U3JIaraTh MaTepual
JUTEPATypPHBIM SI3BIKOM; MPABUIBLHO U OOCTOSTENBHO OTBEYATh HA JIOMOJIHHUTENIbHBIE BOMPOCHI
yuutens. CaMOCTOATENbHO M PAalMOHAIBHO HCIIOJIb30BAaTh HArJsAHbIE MOCOOUS, CIIPaBOYHBIE
MaTepuaibl, YIeOHUK, TOMOJHUTEIbHYIO JUTEpPaTypy, MEPBOMCTOYHUKH; MPUMEHSITh CHUCTEMY
YCIIOBHBIX 0003HAYCHMI MPU BEACHUU 3aIHCEH, COMPOBOMXAAIOUINX OTBET; MCIIOJIB30BAHHUE IS
JI0Ka3aTeNIbCTBA BHIBOJIOB U3 HAOIOEHUN U OIIBITOB;

3) CaMocTOsTENBbHO, YBEPEHHO U 0€30IIMO0YHO MPUMEHSET MOJIyYeHHbIE 3HAHUS B pellie-
HUU Tpo0JieM Ha TBOPYECKOM YPOBHE; JOIYCKaeT He Oosiee OAHOro HeAo4YETa, KOTOPBIH JIETKO
UCTIPABIIIET MO0 TPEOOBAHUIO YUUTENS; UMEET He0OXOAUMbIE HaBBIKK pabOTHI ¢ IpUOOpamH, yep-
TEXaMH, CXeMaMH U TpaduKaMu, COMYTCTBYIOIIUMHU OTBETY.

Oyenxa "4" cmasumcs, eciu yueHux:

1) Iloka3piBaeT 3HAHUS BCEro0 M3yYEHHOIO IpOrpaMMHOro marepuana. Jaér mosiHblil U
MPABUJIbHBIN OTBET Ha OCHOBE M3YYEHHBIX TEOPUH; HE3HAYUTENbHBIC OIIUOKUA U HEIOYETHI MPU
BOCIIPOM3BEICHUN U3YUYEHHOTO MaTepuaia, OlpeieieHHs] TOHATUN Jal HETOJIHbIE, HeOOoIbIIue
HETOYHOCTH IPH MCIIOIb30BAHUH HAYYHBIX TEPMUHOB UJIU B BBIBOJIaX M 000OUICHUIX U3 HAOII0-
JIEHUW U ONBITOB; MaTepHUal U3JIAraeT B ONPENEIECHHON JOTMYECKON MOCIIE0BATEIbHOCTH, MIPU
3TOM JIOIIYCKAET OAHY HErpyOyro olMOKy Ui He 0oJiee IBYyX HEJOUETOB U MOXKET UX UCIIPABUTh
CaMOCTOSITENIbHO IIPU TPEOOBAaHUU WM MPU HEOOJBIIONH NOMOIIM MPENOoIaBaTelis; B OCHOBHOM
YCBOMJI YUE€OHBIM MaTepra; MOATBEPKIAET OTBET KOHKPETHBIMU MPUMEPaMU; MPABUIBLHO OTBE-
YaeT Ha JIOIIOJIHUTENIBHBIE BOIIPOCH! YUUTEIS.

2) YMeeT caMOCTOSITENIbHO BBIJCNATH TJIaBHBIE MOJOKEHUS B M3yYEHHOM MaTepuaie; Ha
OCHOBaHUHU (pAaKTOB M MPUMEPOB 0000IIATh, JIeTaTh BBIBOJIbI, YCTAHABINBATH BHYTPUIIPEIMET-
Hble CBs3U. [IpUMEHSATh TOJIy4eHHBIC 3HAHHS HAa MPAKTUKE B BUIOM3MEHEHHOM CUTyaIluH, CO-
OyrofaTh OCHOBHBIC NMpaBWa KYJIbTYPbl YCTHOM pE€YH M COMPOBOXKIAIONIEH MUCHMEHHOM, HC-
MOJIb30BaTh HAYYHBIE TEPMUHBI,

3) He obOnamaer nocTaTOYHBIM HABBIKOM padOTHI CO CHPABOYHOW JIUTEpaTypoH, ydeOHU-
KOM, MIEpBOMCTOYHUKAMU (IIPaBUILHO OPUEHTUPYETCSI, HO pabOTaeT MEJJIEHHO).

Oyenka "3" cmasumcs, eciu yueHux:

1. ycBOMII OCHOBHOE CO/iepkKaHHe Y4eOHOro mMarepuana, UMeeT MpoOesbl B YCBOGHUU Ma-
Tepuaia, He MPENsATCTBYIOIINE JalbHEHIIIEMY YCBOSHHUIO MPOIPaMMHOI0 MaTepuania;

2. Marepuall M3JlaraeT HECUCTEMAaTU3MPOBAaHHO, (hparMEeHTapHO, HE BCerja Iociel10Ba-
TEJIBHO;

3. OKa3bIBaeT HEJAOCTATOYHYIO CHOPMUPOBAHHOCTH OTACTHHBIX 3HAHUA U YMEHUIl; BHIBO-
JIbl 1 0000IIEHUS apTYMEHTUPYET ¢1ab0, T0MyCKaeT B HUX OIIHOKH.

4. momycTus OMMOKN ¥ HETOYHOCTH B MCIOJB30BAaHUU HAYYHOW TEPMHUHOJIOTHH, OIpeJie-
JIEHUs TOHATUHN JaJl HEIOCTaTOYHO YETKUE;

5. HE HCIIOJIBL30BaANl B KAaUeCTBE JOKA3aTEILCTBA BBLIBOALI U 000OIEHUS U3 HAOJIOIEHHIA,
(akKTOB, OMBITOB WJIM JOMYCTHII OIIUOKU TIPU UX U3II0KEHUU;
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6. UCIIBITHIBAET 3aTPYJHEHUS B MPUMEHEHHH 3HAHUM, HEOOXOAMMBIX JJISl PEIIEeHUs 3a/au
Pa3IMYHBIX TUIIOB, TPU OOBSICHEHUH KOHKPETHBIX SIBIICHUN HAa OCHOBE TEOPH M 3aKOHOB, WJIH B
MOJITBEPKICHUU KOHKPETHBIX TPUMEPOB MPAKTUIECKOTO MPUMEHEHHSI TEOPHIA;

7. OTBEYaeT HEMOJIHO Ha BOIMPOCH Y4YHTENs (YIIycKas U OCHOBHOE), WM BOCIHPOU3BOIUT
coJiep)KaHue TEKCTa yueOHMKa, HO HEJOCTaTOUYHO [MOHUMAET OT/ENIbHbIC MOJIO0XKEHHS, NUMEIOLINE
Ba)XHOE 3HAYCHHE B 3TOM TEKCTE;

8) oOHapyXHUBaeT HEAOCTATOYHOE MOHUMaHKE OTACIbHBIX MMOJIOKEHHI MPU BOCIPOU3BEIE-
HUU TeKCTa yueOHUKa (3amucei, IepBOUCTOYHHUKOB) UJIM OTBEYAET HEMOJIHO Ha BOMPOCH YUHUTE-
7151, TOMYCKasl OHY-/IBE€ IPyOble OLINOKHU.

Oyenxa "2" cmasumcs, eciu yueHux:

1. He yCBOWII U HE pacKpbLT OCHOBHOE COJIep)KaHHEe MaTepuaa,

2. He [eJIaeT BBIBOIOB U 0000IIEHUH.

3. HE 3HACT W HE MOHUMAET 3HAYUTEIBHYIO HIIM OCHOBHYIO YacTh IPOrPaMMHOTO MaTepra-
Jia B MpejiesiaX MOCTaBJIEHHBIX BOIPOCOB;

4. wim umeet cnabo copMUPOBAHHBIC M HETOJIHBIC 3HAHUS U HE YMEET MPUMEHSATh UX K
PEIICHUIO KOHKPETHBIX BOIPOCOB U 33]1a4 M0 00pasiry;

5) unu npu oTBeTe (Ha OJUH BOMPOC) JIOMYyCKaeT Oojiee ABYX IpyObIX OMIMOOK, KOTOPbIE HE
MOJKET UCTIPABUTh AK€ TIPH MOMOIIH YIHTEIIS.

3.01eHKa CaMOCTOATE/JIbHbIX MMCbMEHHbIX U KOHTPOJIbHBIX PA6OT.

Oyenxa "5" cmasumcs, eciu yueHux:

1. BIOTHWI paboTy 6€3 OmuOOK U HEJIOUETOB;

2) nomycTtuil He 0oJiee OJTHOTO HENOYETA.

Oyenxa "4" cmasumcs, eciu yueHuK BBIIOTHUI Pa0OTY MOJIHOCTHIO, HO JOIYCTHII B HEH:

1. He Gosiee 01HOM HETPYOOU OLTMOKK U OTHOTO HEJIOUETA;

2. unu He 6oJjiee ABYX HEJA0YETOB.

Oyenka "3" cmasumcs, eciu yyeHux TPABUIIBHO BBHIIIOJIHUI HE MEHEE MOJIOBUHBI paOOThI
WIN JOMYCTHII:

1. He Oonee ABYX TpyOBIX OMINOOK;

2. unu He 6oJjee 0JIHON TpyOoit M 01HOM HerpyOoi OMOKH U OHOTO HEJJ0YETa,;

3. unu He 6osiee IBYX-TpeX HErpyObIX OLINOOK;

4. unu ogHOU HErpyOoi OMMOKH U TPEX HEIOUETOB;

5) WU pH OTCYTCTBUU OLIMOOK, HO TP HAJIMYUU YETHIPEX-TISITH HET0UETOB.

Oyenka "2" cmasumcs, eciu y4eHux:

1. MOmyCTHI YUCIIO OMIMOOK M HEJI0YETOB IPEBOCXOJAIIEe HOPMY, IPU KOTOPOH MOXKET
OBITH BLICTaBJIEHA oreHKa "3";

2. WM €CITU MIPaBUWJILHO BBIMOJIHUII MEHEE MOJIOBUHBI PaOOTHI.

[Ipumeyanwue.

1) Yautens nMeeT nmpaBo MOCTaBUTh YUYEHUKY OLIEHKY BBIIIE TOH, KOTOpast MPeyCMOTPEeHA
HOpMaMH, €I YUEHUKOM OPUTHHAIBHO BBIIIOJIHEHA padoTa.

2) O1eHKH ¢ aHAJTM30M JOBOJISATCS JI0 CBEACHUS yJaluXcs, Kak MPaBUilo, Ha MOCIEAYI0-
IIeM ypOKe, IIpeaycMaTpuBaeTcs: paboTa Haj OIIMOKaMH, yCTpaHEHHE TPOOEeIoB.
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Hopmbt eblcmagienuss ommemoxk no RUCbMEHHOU padome
[TpoLeHT BBIMOTHEHUS Bonee 86% 85-71% 70-50% | 49% u MmeHee
IIxonbHAst OTMETKA 5 4 3 2

9. OueHka TeCTOBbIX padoT

Onenka «5» craBurcs 3a 86% - 100% nabpaHHbBIX 6aJIIOB.
Onenka «4» crasutcs 3a 71% - 85% 0Gaimos.

Orenka «3» crasures 3a 50% - 70% Oauios.

Onenka «2» craBuTcs 3a MeHee yeM 50% 0aioB.

10.06man kaaccupuKanus OMIHNOOK.

IIpu oueHke 3HaHUM, YMEHMH M HaBBIKOB YYAIIMXCS CIEAYeT YYUTHIBaThb BCE OLIMOKH
(rpyObie 1 HErpyObIe) M HEJJOYETHI.

I pyovimu cuumaromes credyrowue owmuUoOKU:

1) He3HaHWE ompeAeseHNsI OCHOBHBIX MOHSITHH, 3aKOHOB, TPAaBUJI, OCHOBHBIX ITOJIOKEHHIH
TEOpHH, He3HaHHE (PopMys1, OOIIENPUHATHIX CHMBOJIOB O0OO3HAYCHUN BEIMYMH, CIMHUI] UX U3-
MEpeHUs;

2) He3HaHWE HAMMEHOBAHUHN €AMHUI] U3MEpeHus ((PpU3nKa, XUMHUsI, MaTeMaTHKa, OHOJIOTHS,
reorpadus, yepuenue, TpyaoBoe ooyuenue, ObX);

3) HeyMeHUE BBIJIETUTh B OTBETE IJ1aBHOE;

4) HeyMeHMEe IPUMEHSTh 3HaHUS JUIs pellieHus 3a/1a4 U 00bSACHEHUs ABJICHU;

5) HEyMeHue JieNIaTh BBIBOJIBI U 000OIICHMS;

6) HeyMEHUE YNTaTh U CTPOUTH IPa(UKH U NPUHIMUIIHATIBHBIE CXEMBI;

7) HeyMeHHe TIOATrOTOBUTh YCTAHOBKY WM JTabopaTOpHOE 000pyI0BaHUE, TIPOBECTH OTIBIT,
HaOJr01eHUs, HEOOXOAMMBIE PACUYEThI UM UCIOIb30BATh NOJIYUYEHHBIE JaHHBIE AJIS BBIBOJIOB;

8) HeyMeHHe MOJIb30BaThCSI MEPBOMCTOYHUKAMH, YI€OHHKOM U CIIPABOYHUKAMHU;

9) HapylIeHne TEXHUKH 0€3011acHOCTH;

10) HeOpexkHOE OTHOIIIEHUE K 000PYI0BaHUIO, TPUOOpaM, MaTepraIam.

K neepyovim owubdbram cnedyem omunecmu:

1) HeTouHOCTh (POPMYIUPOBOK, ONpEEIICHUH, MOHATHIA, 3aKOHOB, TEOPUI, BbI3BaHHAsI He-
MOJTHOTOW OXBaTa OCHOBHBIX IMPU3HAKOB OINPENeIsIeMOro MOHATHS UM 3aMEHOM OJHOT0-/IBYX U3
ATHUX NMPU3HAKOB BTOPOCTENIEHHBIMH;

2) omHOKY B YCIIOBHBIX 0003HAYECHHUSIX HA MPUHIMITHAIBHBIX CXeMaxX, HETOYHOCTh rpaduka
(HampuMep, U3MEHEHHE YIJla HAKJIOHA) U Jp.;

3) HepalMOHAIBHBIA METOJI PEIICHHS 3a7addl WIH HEJOCTATOYHO MPOAYMAaHHBIHN TIaH yCT-
HOTO OTBeTa (HapylIeHHe JIOTHKH, IMOJMEHA OTICITHHBIX OCHOBHBIX BOMPOCOB BTOPOCTETICHHBI-
MH);

4) HepalMOHAIbHBIE METO/BI PA0OTHI CO CIIPABOYHOM U JIPYrOM JINTEPaTYpOu;

5) HEyMEHHUE pelIaTh 33a4H, BBIMOIHATE 33/1aHUS B OOIIEM BU/IE.

Henoueramu siBasrores:

1) HepalroHaIbHBIE IPUEMBbl BBIYUCICHUH U TpeoOpa30BaHuil, BHIMOIHEHUS ONBITOB, Ha-
OIrO[CHUM, 3aJaHNH;

2) omOKH B BEIYUCIEHUSX (aprMeTHUECKUe - KpOME MaTeMaTHKH );

3) HeOpeKHOE BHITIOJIHEHHE 3aITUCEeH, YepTexKel, cxeM, TpauKoB;
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4) opdorpaduyueckue u MyHKTYaIIMOHHBIE OMTUOKH (KpOME PYCCKOTO SI3bIKA).

I1. [IpaBusia BHICTABJIEHUS] OLIEHOK NPHU ATTECTAMH.

1. Tekymias aTTecTanys: BHICTABICHHE MMOYPOUYHBIX OLIEHOK 32 PAa3JIMYHbIC BUJBI JCSITEINb-
HOCTH OOYYAOIINXCS B PE3yIbTaTe KOHTPOJIS, IIPOBOUMOM YUHUTEIEM, C YIETOM BEca BUIA JEsI-
TEIbHOCTH.

2. TemaTnueckas aTTeCTallMs: OLIEHKA 32 KOHTPOJIbHYIO UJIM MPOBEPOUHYIO PabOTy IO TeMe
Kypca B COOTBETCTBHUU C MPEIJIOKEHHBIMUA KPUTEPUSMU.

3. UerBepTHas arrectanus. BricTaBiiseTcss Ha OCHOBaHUU OIICHOK, MOJYYCHHBIX y4alUMCS
IpU TEMaTHUYECKOM aTTecTalli, U TeKYLIIUX OIICHOK 3a YETBEPTh B COOTBETCTBHH CO CpEIHE-
B3BELICHHBIM MOKA3aTEIIEM.

4. IlpomexyrouHas arrectauus. Onpenenstoniee 3HaUeHUE UMEET OLIEHKa YCBOEHHUs IIpo-
rPaMMHOT'0 MaTepHualia y4yaluliuMcsi pu ero KOMILIEKCHOM MpoBEpKe B KOHIIE y4eOHOro roja.

5. TomoBas arrectramus. Onpezaensercss U3 (HaKTHUCCKUX 3HAHWH W YMEHUH, KOTOPBIMU
BJIaJICCT yUYaIIUics K MOMEHTY e€ BbIcTaBieHHs. OnpenenseTcs Kak cpeHee apupmMeTndeckoe
YETBEPTHBIX OTMETOK M MMPOMEKYTOUHOMN aTTeCTaIUU.

YyebHO-MeTOANYECKOE N MaTepuanbHO-TeEXHUYecKoe obec-
neyeHue obpasoBaTenbHOro npowecca

B coctaB yueOHO-METOIUYECKOTO KOMILIEKTA MO anredpe BXOIsT:
Y4eOHuUKH
1. Maxapviues FO. H. Anrebpa, 7 ki.: yueOHHK Uisi 0011€e00pa3oBaTeIbHBIX YUPEKICHHH /
1O. H. Makapsrues, H. I'. Munatok, K. 1. Hemkos, C. b. CyBopoBa. — M.: IIpocBere-
uue, 2016.
2. Maxapuviues FO. H. Anrebpa 8 i1.: yaeOHHK i1 001meo0pa3oBaTeIbHBIX YUPEKICHUH /
1O. H. Makapsrues, H. I'. Munmgiok, K. 1. Hemkos, C. B. CyBopoBa. — M.: IIpocaere-
uue, 2016.
3. Maxapviues O. H Anrebpa, 9ki.: yueOHUK Ui 00Ie00pa30BaTENbHBIX YUPEKICHUN /
1O. H. Makapsrues, H. I'. Munmatok, K. 1. Hemkos, C. b. CyBopoBa. — M.: I[IpocBere-
Hue, 2016.

MeTtoanueckas JJureparypa

1. /pouywinfO. I1. Anrebpa, 7 k1., 8 ki1, 9 ki1.: Tematuueckue tectol / YO. I1. [lynunen, B.
JI. Kponray3. — M.: IIpoceemenne, 2011.

2. JKoxoeB. U. AnrebOpa, 8 ki1.: qunaktnyeckue marepuansl / B. M. XXoxos, 0. H. Makapsi-
yeB, H. I'. Munnarok. — M.: IIpocsemenue, 2012.

3. JKoxosB. U. Ypoxu anreOpsl B 7 ki1.: kaura juis yuutens / B. . XKoxos, JI. b. Kpaiinesa.
— M.: Ilpocsemenue, 2012.

4. JKoxoseB. H. Ypoxu anreOpsl B 8 ki1.: kuura juis yuutens / B. U. XKoxos, I'. 1. Kaprare-
Ba. — M.: [IpocBemenue, 2012.

5. JKoxoeB. H. Ypoku anredpsl B 9 ki.: kaura 1 yuurens / B. U. XKoxos, JI. b. Kpaiinesa.
— M.: IIpocsemenue, 2012.

6. 3sasuul. M AnrebOpa, 7 xi.:qunaktndeckue marepuansl/JI. Y. 3saBuy, JI. B. Ky3Herosa,
C. b. CyBopoBa. — M.: [Ipocsemenue, 2013.
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7. Maxapviues FO. H. Anrebpa, 7—9KII.: 37IeMEHTBI CTATUCTUKH ¥ TEOPUHU BEPOSITHOCTEH
yuebHoe mocobue / FO. H. Makapsrues, H. I'. Munarok. — M.: [IpocBemenue, 2011.

8. Maxkapuviues FO. H. Anrebpa, 9xi.: nunaktudeckue marepuaisy/ FO. H. Makapsrues, H. I'.
Mungiok, JI. b. KpaiineBa. — M.: [IpocBemenue, 2011.

9. Maxapuiues 0. H.W3yuenue anreOpsl B 7—9 ki1.: mocobue ais yuureneit / FO. H. Maka-
perueB, H. I'. Mungrok, C. b. CyBoposa, U. C. lllnbikoBa. — M.: IIpocsenienune, 2011.

10. Munorwx H. I'. Anrebpa, 7 ki.: pabouas terpaab, B 2 4./ H. I'. Munarok, . C. [1lbikosa.
— M.: [Ipocsemienue, 2011.

11. Munorwx H. I'.Anrebpa, 8 xi1.: pabodas terpaap, B 2 4./ H. I'. Munatok, . C. IllnbikoBa.
— M.: Ilpocsemenue, 2011.

TexHuveckue cpeacTBa 00yueHust

B kabuHeTe MHOCTPAHHOTO S3bIKa OOOPYIOBaHBI OAHO paboyee MECTO MPEnoiaBaTes,
CHa0)KEHHOE CTaHAAapPTHBIM KOMIUIEKTOM: HOYTOYK, YCTPOHCTBO MaHUIYJIUPOBAHUS SKPAHHBIMU
00beKTaMH (MBIIIIb).

KaGuneT koMIuieKkTyeTcs ciaeayronumM nepudepuitHpiM 000py10BaHHEM:

— mnpuHTep (4epHOo-0emnoit nevatu, popmata A4);

—  MYJIBTUMEAUUHBINA MPOEKTOP (IOTOJOYHOE KPEIUICHHE), TOCOSANHIEMBIN K KOMITbIO-

TEpy MPETo1aBaTels;

— 9KpaH (HaCTEHHBIN);

—  YCTPOMCTBO JiIsl BBOJIA BU3YalIbHOM HH(pOpMAIHU (CKaHEp);

— aKyCTH4YeCKHe KOJIOHKH B COCTaBe pabo4yero Mecra mpernojaBaTers.

HNurepHer pecypcebl
1. Poccuiickuii Ob1ieodpazoBarenbHbiii moprain http://www.school.edu.ru/
2. Bcepoccuiickuii Marepuer-neacoset http://pedsovet.org/
3. Enawunas xomtekmus nudpoBsIX 00pa3oBaTebHbIX pecypcoB http://school-
collection.edu.ru/catalog/teacher/
4. decTuBaib Nemaroruueckux uaei «OTKphIThINA ypok» http://festival.1september.ru/
5. Maremaruka B mkoute http://metodisty.ru/m/groups/files/matematika_v_shkole?cat=32
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NMpunoxeHue

ITepeyeHb KOHTPOJIBHBIX PadOT

7 kyacc

Konrtponbnas padora Nel «BeipaskeHus 1 uX IpeoOpa3oBaHUs»
Kontposbras padota No2 «YpaBHEHH

Kontposbnas padota No3 «DyHKIHN»

Kontposbhas padota Ne4 «CteneHs ¢ HaTypaabHBIM MOKa3aTeIeM»
Kontposbnas padota No5«MHOTOUICHBI»

Kontposbnas pabota Ne6 «MHOTOUYICHBD)

Konrponbnas padora No7 «DopMyiibl COKPAIIEHHOTO YMHOKEHUS
Kontponbnas padora Ne§ «DopMyiibl COKpAIIEHHOTO YMHOKEHUS
Konrtponbnas padora Ne9 «CucteMbl TMHEHHBIX YPaBHEHHI»
[IpomexxyTouHas arrecrauus

8 kiacc

Kontponbnas pabota Nel «Cymma u pa3HOCTb IpoOeii»

KonTponbnas pabota No2 «IIpousBogHOoe U yacTHOE IpOOEii»

KonTponbhas padorta Ne3 «CpoiicTBa apupMeTHyecKoro KBapaTHOro KOpHs»

Konrponsnas padora Ne4 «IIpumenenue cBONCTB aprup)METHIECKOTO KBAJAPATHOTO KOPHSI»

KonTponbhas padota NeS «KBagparHoe ypaBHEHUE U €0 KOPHU»
Kontpoinbnas padora Ne6 «JIpoOGHbIe paliioHaIbHbIE YPABHEHUS
Kontponbnas padota No7 «HucnoBble HepaBEHCTBA M UX CBOMCTBA»
KoHntponbhas pabora Ne§ «HepaBeHCTBa C OJJHOM MEPEMEHHON U UX CHCTEMBI»
KonTponbnas padora Ne9 «CremneHs ¢ LelIbIM MoKazaTeiaeM U e€ CBOMCTBa»
[IpomexxyTouHast arTecTanus

9 xmmacc

Kontponbnas pabota Nel «DyHKIIMHM U UX CBOHCTBa»

KonTponbhast padota Ne2 «KBagparuunas QyHKIUSI»

KonrtponbHas padora Ne3 «YpaBHEHHUs C OHOM TepeMeHHOI»

KonrtponsHas padora Ned4 «HepaBeHcTBa ¢ 0/1HOM NEpeMEHHOI

KonrtponbHas pabora Ne5 «YpaBHEHUsI 1 HEPABEHCTBA C ABYMS IIEPEMEHHBIMM»
KonrtponsHas pabora Ne6 «Apudmernyeckas Iporpeccus»

Konrtponbnas pabora Ne7 «I'eomeTpuueckas mporpeccus»

KonTponbhas padota Ne8«OneMeHTbl KOMOMHATOPUKHU U TEOPUU BEPOSTHOCTEN»
[TIpomexxyTouHast arrecranus

Bo3mo:xHbIe TeMbl TBOPYECKMX PA0OT M IPOEKTOB:
ABTOpCKHE YUEHUUYECKUE TECTHI.

Anrebpa BbICKa3bIBaHUH

Anrebpa — apupMeTHKa MATH 1EHCTBUM.
Anrebpanueckue mpeodpa3zoBaHus ¢ MapaMeTpaMu.
Anrebpanueckuil BepHHCAXK

BunapHblie oTHOIIEHUS

BekTopsl B IKOJIBHOM KypcCe aiareopsl.
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Benukas teopema @epma

Bnoxennsie monynu

Boitna ¢ O/13

Bomnme6noe uncno "Iu".

Briuncienue HEKOTOPHIX KOHEUHBIX CYMM.

JenuMocTh yucen u MeToJ] 1oo0us

Henumocts uncen. [punnun Jupuxie.
Hoxka3zarenbcTBO Teopembl Depma 1jisi n = 3 U n = 4 U NPOCTOTO Z.
3aragounoe uucio [11

3nakomas 1 He3HakoMas Tabmuna [Tudaropa.

3onoToe ceyenue u yuciaa GuboHavym.
WHTepakTUBHBIN TECT 110 anredpe

HccnenoBanue ponu auddepeHnnanbHOro HCYUCICHUS IS TTOMCKA ONTHUMATBHOTO PEHICHUSI.
Pemero Dparochena

MeTtamopdo3sl Ha Temy Diiepa

MoryT 11 yucna ObITh CHACTIUBBIMU?

HekoTtopsle mpuemMbl OKpyTieHus

OcHoBHBIE (HOPMYITBI aNTEOPHI.

[TugaropoBsl Tpoitku

[Tudaropossl uncia.

[IpeoOpazoBanrie HHBEPCUHN

[Ipumenenune anroput™ma EBknua.

[Tpuxnrouenue Anredpsl B ctpane ['eomerpus.
[Tpunuun qupuxie

Cummetpus B anredpe.

Cummetpus B anredpe. CHMMETPUYECKHE MHOTOUJICHBI
Coduzmsl.

Teopema besy.

Teopema Buera

Teopema ®@.Buera kak 0JHO U3 OCHOBOIIOJIATAIOIIMX 3BEHBEB B KypCe IIKOJIbHOM anreOphl.
Teopema depMa — 3arajika HECKOJIBKUX CTOJIETUN
®opmyna Kapaano: ucropust 1 npuMeHEHHE.

®pancya Buer u ero reopema.

S3bIK anredpandeckux ApooOei.

MHorouneHbl

Bo3Benenne MHOTOUsIEHA B N-10 CTETIEHb.

JleneHnre MHOTOYJICHOB

JlenumMocTh MHOTOYJICHOB.

006 anrebpanyeckoM TpexuwieHe Buaa ax+by+c.
DopMyIbl COKPAILIEHHOTO YMHOXEHUS.

DopMbI IPOMEKYTOYHOM ATTECTALUM:
» WUTOroBas KOHTPOJbHas paboTa;

» uTOroBas KOHTPOJbHas paboTa 1o Tekctam BITP
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