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IHosicHuTeABLHAA 3aITUCKA

[Iporpamma pazpabotana i 0011€00pa30BaTENIbHBIX KIACCOB M COCTaBIE€HA HA OCHOBE:
o OepnepanbHoro 3akoHa ot 29 aexadps 2012 roga Ne 273-®d3 «O06 obpazoBanuu B Poccuiickoit denepanuny;
e [Ipuka3oB MunucrepcTBa 06pa3oBanus u Hayku Poccuiickoit denepanuu:
e or 17 pekabps 2010 roma Ne 1897 «OO6 yTBepxkaeHuu ¢enepasbHOTO TOCYIapCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHJapTa OCHOBHOI'O O0IIEro 00pa3oBaHuUsI»;
» [lpuxaza MunoOpnayku Poccum ot 31.12.2015 N 1576, N 1577 u Nel578 «O BHecenuu uzmenenuit 8 ®I'OC HOOO,
dI'OC 000, OI'0C COO»;

Pa6ouas IIporpamma pazpaboTaHa Ha OCHOBE aBTOPCKOI mporpaMmsl o anredpe i 7-9 knacca, aBropsl: FO.M.
Konsrun, M.B. TkauéBa, H.E. ®énoposa, M.U. [llabynun — M.: [IpocBeenue.

JlanHasi mporpaMMa OpUEHTHUPOBAaHA Ha MpeENojaBaHuE aIreOpbl M0 y4eOHO-METOAUYECKUM KOMIUIEKTaM 10 airedpe,
BbITycKaeMbIM u3aaTebcTBOM «lIpocBemenue» - YMK 0. M. Konsarun, M. B. Tkauésa, H. E. ®&énopora, M. U. [llabynun
«Anrebpa, 7», «Anredpa, 8», «Anredpa, .

['maBHOM 1ENBIO0 MIKOJBHOTO 00pa30BaHUs SIBISIETCS pa3BUTHE peOEHKA KaK KOMIIETEHTHOW JTUYHOCTU MYTEM BKIIOUYCHUS
€ro B Pa3JMYHbIC BUABl IEHHOCTHOW YEJIOBEUECKOW JEATEIHHOCTU: YUYCHBE, MO3HAHHE, KOMMYHHUKAIMs, MpodhecCHOHAIbHO-
TPYZOBOM BBIOOP, THYHOCTHOE CAMOPA3BUTHE, IICHHOCTHBIE OPUEHTAIIMH, TTOMCK CMBICIIOB KU3HEAEATENBbHOCTU. C 3THX MO3UIIHMA
o0y4eHHEe paccMaTpUBAETCS HE TOJIBKO KaK MPOIECC OBIAJACHUS OMPEaeNEHHON CyMMOU 3HAHUN M CHCTEMOM COOTBETCTBYIOIIMX
YMEHUI U HABBIKOB, HO M KaK MPOLIECC OBJIAICHUS KOMIIETCHIUSMU.

ITO onpeae IO e 00yYeHUsI MaTeMaTHKe:

e (opMHpOBaHUE TPEICTABICHUNA O MaTeMaTHKE KaK YHHBEPCAaTbHOM S3bIKE HAYKH, CPEACTBE MOJICIUPOBAHUS SIBICHUA H
MPOIIECCOB, 00 UESIX U METOIaX MaTEeMaTHKH;

® pa3BUTHUE JIOTUYECKOTO MBIIUICHHS, MNPOCTPAHCTBEHHOTO BOOOPAXKEHMS, AITOPUTMHUYECKONW KyJIbTYpPbl, KPUTHYECKOTO
MBIIIUICHUSI HA YPOBHE, HEOOXOAUMOM i Oyaymieit mpodeccuoHaIbHOM AESTEIbHOCTH, a TAKXKE MOCIEAYIOIIETo 00yUYeHHs B
BBICIIIEH IIIKOJIE;

® OBJIAJICHUE MATEMAaTUYECKUMU 3HAHUSIMU U YMEHHSIMU, HEOOXOJUMBIMU B MOBCEIHEBHOM KWU3HU, JJISi U3YUEHHUS LIKOJbHBIX



€CTECTBCHHOHAYYHBIX JUCHUIUIMH Ha O0o0Jiee BBICOKOM YpPOBHE, [Jisi MOJYy4YeHHs oOpa3oBaHUsI B 001acTsaX, TpeOyrommx
yriIyOIEHHON MaTeMaTUYeCKON MOATOTOBKHY;

® BOCIIMTAaHUE CPEJACTBAMU MATEMATUKU KYJIbTYpPbl JUYHOCTH, MIOHUMAHUS 3HAYMMOCTH MATEMATHUKHU JJI HAYYHO-TEXHUYECKOTO
rporpecca, OTHOIICHUS K MaTeMaTHKe KaK K 4YacTh OOIIeYesIOBEUECKOM HaTypbl 4Yepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHUS
MaTeMAaTHKHU, SBOJIIOLIMEH MAaTEMaTUYECCKUX UJICH.

Ha ocHoBanuu tpebGoBanuii ['ocymapcTBeHHOro 00pa3oBaTebHOrO CTaHJApTa B COJACP)KAHMM TEMAaTHUYECKOTO IUIAaHUPOBAHUS
pean3yI0TCsl aKTyalbHbIE B HACTOSIIEE BPEMSI KOMIIETEHTHOCTHBIN, INYHOCTHOOPUEUTUPOBAHHBINA U 1€ TEIBHOCTHBIN MOIXOMBI,
KOTOPBIE OMPEACTSAIOT 3a1a41 O0yUYEHM S

e IpruoOpeTeHne MaTEMAaTUYECKUX 3HAHUM U YMEHUM;

e OBJIaJIcHUE 00OOIIEHHBIMU CTIOCOOAMU MBICITUTEIHHOM, TBOPUECKOM e TEILHOCTH;
® OCBOCHHMEC KOMIICTCHIIUN: Y4eOHO-ITO3HABATCIIPHOW, KOMMYHHMKATUBHOH, pPEQICKCUBHON, JIUYHOCTHOTO CaMOpPa3BHTHS,
IICHHOCTHOOPHUECHTHPOBAHHOM M MPOQECCHOHATBHO-TPYIOBOTO BBIOOPA.

MECTO NPEJIMETA B YYEBHOM IIVIAHE

VY4eOHbIH TUIaH OTBOAUT HA Kypc 0a30BOTO M3yuyeHUs anreOpsl B 7-9 kiaccax 4 u B Hexpento B 7, 8, 9 kinaccax, 136 yacoB B roj.

TPEBOBAHUA K PE3YJIBTATAM OCBOEHMSA YYEBHOTI'O ITPEIMETA

PabGouass mporpamma ydeOHOro Kypca «Anrebpa» oOecredumBaeT AOCTIDKCHHE CIEAYIONUX Pe3YyJbTaTOB OCBOCHUS

00pa3zoBaTeIbHOM IPOrpaMMBbl OCHOBHOT'O OOIIEro 0Opa3oBaHUS:
JIUYHOCMIHblE:

1.

N

c(OPMHUPOBAHHOCTh OTBETCTBEHHOI'O OTHOIICHHUS K YUEHHIO, FTOTOBHOCTh U CLIOCOOHOCTH O0YYaIOLIMXCSl K CAMOPAa3BUTHIO U CaMOOOPa30BaHUI0
Ha OCHOBE MOTHBAallMM K OOYYEHHIO M I03HAHUIO, BbIOOpY JanbHeiliero oOpa3oBaHus Ha 0a3e OpPHUEHTHPOBKM B MHpe mnpodeccuil u
npoeCCHOHATIBHBIX MPEANOYTEHUH, OCO3HAHHOMY IOCTPOCHUIO HMHIMBHUIYalbHOH 00pa3oBaTelIbHON TpaeKTOpuu € YYETOM YCTOWUMBBIX
II03HABATEJIbHBIX UHTEPECOB;

c(OPMHPOBAHHOCTH IIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHOM MPaKTUKH;
c(OPMHPOBAHHOCTh KOMMYHHMKATHBHOM KOMIETEHTHOCTH B OOIIEHHMH MU COTPYAHHYECTBE CO CBEPCTHUKAMH, CTapUIMMHU U MJAJIIIMMH, B
00pazoBaTeNbHON, OOIIECTBEHHO 0JIE3HOM, yueOHO-UCCIIe10BaTeIbCKON, TBOPUECKON U APYTHX BUJIAX JAEATEIbHOCTH;

YMEHHE SICHO, TOYHO, TPAaMOTHO M3JIaraTh CBOM MBICIM B YCTHOM U MUCbMEHHOM pe4M, IOHUMATh CMBICI ITOCTaBJICHHOH 3a/1a4M, BEICTPAauBaTh
apryMeHTalluIo, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI;

NpeJCTaBICHUE O MaTeMaTUYeCKOH Hayke Kak cepe uesoBeUecKon NesTeTbHOCTH, 00 dTanax e€ pa3BUTHA, O €€ 3HAUMMOCTHU Uil Pa3BUTHUS
UBUWIN3ALINY;

KPUTHUYHOCTH MBIIIJICHUS, YMEHHE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS, OTIMYATh TUIIOTE3Y OT (aKTa;



7.

KpCAaTHUBHOCTb MBIIUJICHUA, MHUIIMATUBA, HAXOAYUBOCTb, AKTUBHOCTD IIPU PCUHICHUN anre6pa1/1qec1<1/1x 3aaa4,

8. yMeHHe KOHTPOJIUPOBATH MPOIIECC U Pe3yabTaT yueOHOW MAaTEeMaTHUYECKOH eI TeTbHOCTH;
9. cmocoOHOCTH K SMOLIMOHATIBHOMY BOCIIPHATUIO MaTEMaTHUECKUX 0O0BEKTOB, 3a/1a4, PELICHHU, PACCY K ICHHA.
Memanpeomemuuple:

1. ymMeHHMe caMOCTOSITETIBPHO IUIAHUPOBATh albTEPHATHBHBIC IyTH JOCTHKCHHUS LIeJIel, OCO3HAHHO BHIOMpaTh Hambosiee 3QEeKTUBHBIE CIOCOOBI
pereHus y4eOHbBIX U IIO3HABATEIILHBIX 3a]1a4;

2. yMEHHE OCYIIECTBIJIATH KOHTPOIb IO PE3yJIbTaTy W IO CIOCO0y NEHCTBHS Ha ypOBHE NMPOHM3BOJIBHOTO BHUMAaHUS U BHOCHUTh HEOOXOIUMBIC
KOPPEKTHUBHI;

3. yMeHHe aJIeKBaTHO OIICHWBATh MPABHIBHOCTH MJIM OITMOOYHOCTH BBHITIOJHEHUsI y4eOHOW 3a1a4n, €€ 00BeKTHBHYIO TPYIHOCTh U COOCTBEHHBIE
BO3MOYKHOCTHU €€ pEILIECHUS;

4. 0CO3HAaHHOE BIIAJICHUE JIOTHYECKUMU JICHCTBHSIMU OTIPENICIICHUS TIOHSATHI, 0000IIEeHNUs, YCTAHOBIICHHS aHAIOTHIA, KITacCU(PHUKAIIMA HA OCHOBE
CaMOCTOSITENIbHOTO BEIOOpA OCHOBAHUI M KPUTEPHEB, YCTAHOBJICHHUS POJIO-BHIIOBBIX CBS3CIH;

5. yMmeHHe ycTaHaBIMBaTh IPUIHHHO-CIIEJICTBEHHBIEC CBSI3U; CTPOHUTD JIOTHYECKOE PACCYKACHUE, YMO3AKIIOUeHHE (MHIYKTUBHOE, IETyKTHBHOE U
10 AHAJIOTUH) U BBIBOJIBI,

6. ymeHue co3laBaTh, MPUMEHSITh U MPEoOpa3OBbIBATh 3HAKOBOCHMBOJIMYECKHE CPEJCTBA, MOJAEIM W CXEMBbl Ul pelleHus Y4eOHBIX U
MO03HABATEIbHBIX 33/1a4;

7. yMEHHME OpraHM30BbIBaTH Y4YeOHOE COTPYAHMYECTBO M COBMECTHYIO JESTEIbHOCTb C YYHUTENEM M CBEPCTHHKAMH: OMNpPENeNsTh LENH,
pacrnipenenenrie QYHKIIMA U POJIEH YYaCTHUKOB, B3aUMOJICHCTBUE U OOIIME CIIOCOOBI pabOTHl; YMEHHUE paboTaTh B TPYIINE: HAXOAUTH 0OIee
pelieHre W paspemaTb KOH(IUKTHI Ha OCHOBE COTJIAaCOBAHMSI MO3MIMN M Yy4éTa MHTEPECOB; CiyliaTh MNapTHEpa; (OpPMYIHPOBATH,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

8. cdhopMUPOBAHHOCTH Y4eOHON U OOIIETOIH30BATENHFCKONM KOMIIETEHTHOCTH B 00JacTU HCIIOJIb30BAHUS MH()OPMAIIMOHHO-KOMMYHHUKAIMOHHBIX
texHosioruit (MKT-koMIIeTeHTHOCTH);

9. mepBoHayallbHbIE MpPEJICTaBICHUS OO0 HIEIX U O METOJaX MaTeMaTHKU Kak 00 YHHMBEpPCAJIbHOM SI3bIKE HAayKH WU TEXHUKHU, O CPEICTBE
MOJICTIUPOBAHUS SBJICHUI U IPOIECCOB;

10. ymeHue BUAETh MAaTEMAaTHYECKYIO 3a/1a4y B KOHTEKCTE MPOOIEeMHOM CUTyalluy B JPYTUX AUCUUIUIMHAX, B OKPY>KAIOIIEH JKU3HH;

11. ymeHue HAXOIUTh B PA3NMYHBIX HCTOUYHUKAX WH(POPMAIMIO, HEOOXOAUMYIO JJIsl PEIICHHsS MATeMaTHYECKHX MpPOOJeM, U MPEACTaBIATh €€ B
MOHATHOU (hopMe; MPUHUMATH PEIICHUE B YCIOBUSIX HETMOJIHON U H30BITOUHOM, TOUHOM U BEPOATHOCTHOU MH(OpMALINK;

12. yMeHue mMmOHMMAaTh M HCIOJIH30BaTh MAaTEeMATUYECKHUE CPEJICTBA HATVISIHOCTH (PUCYHKH, YEPTEXKH, CXEMbl M Jp.) Ul WILTIOCTPAIUU,
WHTEPIPETAINH, apTyMEHTAIIUN;

13. yMeHue BbIIBUTaTh TUTIOTE3bI IPU PEIICHUHU YUEOHBIX 3a/1a4 U TOHUMATh HEOOXOAMMOCTh UX MTPOBEPKU;

14. ymeHue npUMEHATh UHAYKTUBHBIE U JIEAYKTUBHBIE CTIOCOOBI PACCY ACHUN, BUACTh Pa3INUHbIe CTPATEruH PEIIeHUs 3a/1a4;

15. noHMMaHue CYITHOCTH aITOPUTMHUYECKUX MPEANHUCAHUN U YMEHHE ACWCTBOBATH B COOTBETCTBUH C MPEIOKEHHBIM aIrOPUTMOM;

16. ymMeHHEe caMOCTOSTENILHO CTaBUTH 11€J11, BEIOUPATh M CO3/IaBaTh AITOPUTMBI JJIs PEIIeHUs] YYeOHBIX MAaTEMaTHUECKUX MPOOIIeM;

17. yMeHUe TUTaHUPOBATh U OCYIIECTBISTH ICATEIHHOCTh, HAMPABICHHYIO HA PEIICHHE 3a/1a4 UCCIIeI0BATEIbCKOTO XapaKTepa.

npeomemmuuoie:



1. ymenue paboTaTh ¢ MaTEMaTHYECKUM TEKCTOM (CTPYKTypHUpOBaHHUE, W3BIE€UEHUE HEOOXOAMMON HH(pOPMALNK), TOYHO U TPAMOTHO BBIPAXKATh
CBOM MBICJIM B YCTHOM WM NHCBMEHHOM peur, NPUMEHSs MaTEMaTHMYECKyl0 TEPMHUHOJIOTHIO U CHUMBOJIMKY, MCIIOJIb30BaTh Pa3jINYHbIE S3BIKU
MaTeMaTUKU (CIOBECHBINM, CHUMBOJMYECKHH, Tpauueckuii), OOOCHOBBIBATH CYXJAEHHUS, TMPOBOJUTH KJIACCH(PUKALNIO, JOKa3bIBATh
MaTeMaTHYECKUE YTBEPKICHMUS,;

2. BiageHue 0a30BBIM MOHATUHHBIM ammapaToM: HMETh TNPEACTaBICHHWE O YHCJE, BIIAJCHWE CUMBOJBHBIM SI3BIKOM aireOpbl, 3HAHHE
AIIEMEHTAPHBIX (PYHKIMOHAIBHBIX 3aBUCUMOCTEH, (OpMUpOBaHUE TPEACTABICHUN O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEATbHOM MHpPE U O
Pa3IMYHbIX CIIOCO0aX UX U3YUYEHUsI, 00 OCOOEHHOCTSIX BHIBOJOB U IIPOrHO30B, HOCSALIMX BEPOATHOCTHBIN XapakTep;

3. yMeHHe BBIIOJHSITH anredpanmyecKue MpeoOpa3oBaHMsl PAllMOHAIBHBIX BBIPAKEHUH, MPUMEHATh UX IS PEIICHUS YYEOHBIX MaTeMaTHYECKHX
3a]1a4 ¥ 3a/1a4, BOSHUKAIOIINX B CMEKHBIX YUEOHBIX NPEAMETAX;

4. yMeHHe MOJIb30BaThCsl MATEMAaTHYECKUMHU (OPMYJIaMU U CAMOCTOSITENIbHO COCTAaBIATh (POPMYJIbI 3aBUCUMOCTEN MEX/Ty BEJIMYMHAMH Ha OCHOBE
0000IIEeHHS YaCTHBIX CIIy4aeB U AKCIIEPUMEHTA;

5. yYMEHME peulaTh JIMHEWHbIE M KBaJIpaTHbIE YpaBHEHHS M HEPAaBEHCTBA, a TAaK)Ke NMPUBOAMMBIE K HUM ypaBHEHUS, HEPABEHCTBA, CHCTEMBI;
MPUMEHSTHh rpapuuecKkue MpeaCcTaBICHUs JJs PEeLIeHUs] U UCCIIEIOBAHUS YpaBHEHU, HEPABEHCTB, CUCTEM; IPUMEHATh MOJyY€HHbIE YMEHUS
JUIS pellieHus 3a]a4 U3 MaTeMaTUKH, CMEKHBIX IPEIMETOB, MPAKTUKH;

6. oBNameHHWe CUCTEMOH (YHKIIMOHATBHBIX MOHATHH, ()YHKIIMOHAILHBIM SI3bIKOM M CHMBOJIMKOM, YMEHHE CTPOUTH TpauKu PyHKITUH, OTIMCHIBAThH
UX CBOWCTBA, MCMHOJIB30BaTh (YHKIMOHAIbHO-TpadUUeCcKre MPEACTAaBICHUS AJs OMHUCAaHUS W aHAJIM3a MaTeMaTHYECKHX 3aJad U PeajbHBIX
3aBUCUMOCTEH;

7. oOBIIaJileHHEe OCHOBHBIMHU CHOCO0OaMHU MPEJCTABICHUS M aHAJIM3a CTAaTUCTHUYECKUX JAaHHBIX; YMEHHUE pellaTh 3aJaud Ha HaXOXKJICHHE YacTOThI U
BEPOSITHOCTH CIIyYailHBIX COOBITHIA;

8. yMeHHe IPUMEHSATh U3yUYEHHbIE MOHITHS, PE3yJbTaThl U METOJIbI MIPH PEIICHUH 33/1a4 U3 Pa3IMYHbIX Pa3/eloB Kypca, B TOM UUCIE 3aJa4, He
CBOJAILIUXCS K HETIOCPEICTBEHHOMY MPUMEHEHUIO N3BECTHBIX AITOPUTMOB.

INIAHUPYEMBIE PE3YJIBTATDBI

B pe3yabTrarte nu3ydyenus ajaredopbl Ha 0a30BOM ypPoBHE B 7-9 Kjiaccax BbIIMIYCKHUK HAYYHMTCS

PAIIMUOHAJIBHBIE YUCJIA
BbInycKHUK Hay4YuTCs:

IMOHMMAaTh OCOOCHHOCTHU JECATHYHON CUCTEMBI CUHCIICHUA,

BJIAZICTh TOHATUAMHU, CBA3aHHBIMHA C ACIIUMOCTBIO HATYPAJIbHBIX YUCCII;

BbIpaKaThb YUCJIa B SKBUBAJICHTHBIX (I)OpMaX, BBIGI/IpaSI HanOoJee MOoAXOAAINY0 B 3aBUCUMOCTH OT KOHKpCTHOﬁ CUTyalunu,

CpaBHHUBATDH U YHOPAAOUUBATH PAlITMOHAIILHBIC YUCIIA,

BBIITOJIHATDH BBIMUCIICHUS C pAllMOHAJIBHBIMHA YU CJIAMU, COUCTAasA YCTHBIC U TMCbMCHHBIC HpI/IéMBI BLIHHCHGHHﬁ, IMPUMCHATH KAJIBKYJIATOP,
HCIIOJIB30BATH IMOHATHUA WU YMCHUS, CBA3AHHBIC C MPOMNOPHHUOHAIBHOCTHBIO BCJIMYWH, MPOLCHTAMHU B XOIC€ PCHICHHUA MATCMATHUYCCKUX
3ala4 1 3a7a4 U3 CMCXKHBIX IPCAMCTOB, BBIIIOJIHATL HECCIIOXKHBIC ITPAKTHYCCKUC paC‘léTBI.

OOl WDN P



Bbmycmmk noayuum 603MONHCHOCHLb:

7 NO3HAKOMUMBCA C NOSUYUOHHBIMU CUCTNEMAMU CHUCTIEHUS C OCHOBAHUAMU, omauyHbimu om 10;
8 yenybumo u pazeums npedcmagnieHus 0 HAMYPAIbHBIX YUCIAX U CBOUCNBAX 0eNUMOCMU;
9 Hayuumbca ucnonv3zosamv NPUEMbL, PAYUOHATUSUPYIOUWUE BbIYUCTEHUS, NPUOOPECTU NPUBBIUKY
KOHMPOIUPOBAMb 8bIYUCTICHUSL, 8bLOUPASL NOOX0OAWULL il CUMYAYUl CHOCOO0.

JEUCTBUTEJBHBIE UHACJIA
BbINyCKHUK HAYYUTCS:

1. ucmoiap30BaTh HayaJabHBIE MNpEaACTaBJICHHUA O MHOKCCTBE )IGﬁCTBI/IT@J'IBHBIX YHUCCII,
2. BJIAJICTE ITIOHATUEM KBAJIPATHOI'O KOPHS, IPUMEHATE €0 B BBIYHUCICHUAX.

BblnyCKHllK noJiyuum 603MONHCHOCHLb:

3. paseumo npedcmaeﬂeHue O YUCIE U YUCTIOBbIX cucmemax om HamypajlbHblx 00 OelcmeumenbHbix yucei, o pojiau BLIYUCTICHULL 8 YeN08eYeCKOU
npakmuke,

4. pazeumbv u yernyoums 3HaAHUL 0 OECAMUYHOU 3aNUCU OeUCMBUMETbHbIX HUcel (nepuoouyeckue u Henepuoouieckue opoou,).
MN3MEPEHUSI, IPUBJIWXEHUSA, OLEHKA
BbINyCKHUK HAY4YUTCSH:

1. wucmoan30BaTh B XO04€ pCIICHUA 3aaa4 3JICMCHTAPHBIC IIPCACTABIICHUS, CBA3aAHHBIC C HpI/I6J'II/I)KéHHBIMI/I 3HAa4YCHUSAMU BCIINYHH.

BblnyCKHuK noayuum 603MOINHCHOCHIb:

2. NOHANIb, YMoO YHucioevle aaHHble, Komopble UCNOJNIb3YIOMCA o xapakmepucmuKu 00vexmos OKpyorcarwoweco mupa, A6AAIOMCA

NpeuMyujecmeenHo nPUOIUNCEHHBIMU, YMO NO 3aNUCU NPUOIUNCEHHBIX 3HAYEHUL, COOEPAHCAUUXCI 8 UHPOPMAYUOHHBIX UCTNOYHUKAX, MONCHO
Cyoumn 0 NO2PeUtHOCmU NPUOIUICEHUS,

3. NOHANb, UNO nocpeuHocnb pesyibmama BbIYUCACHUL 00JIICHA ObIMb cousmepuma ¢ nocpeutHocmavro UCXOOHBIX OAHHDIX.

AJITEBPANYECKHUE BBIPAKEHUSA

BbINyCKHUK HAy4YUTCS:



1. BiajgeTh MOHATHAMHU «TOXKIECTBO», «TOXKJICCTBEHHOE INPEoOpa3oBaHME», pellaTh 3aJlaud, COJEp)Kallhne OYKBEHHBIC NaHHBIC; PabOTaTh C
bopmynamu;
BBITOJIHATE TPe00pa30BaHMsI BEIPAKECHUH, COIEPIKAIINX CTETICHU C LIETIBIMH [TOKa3aTesIMHU U KBaJpaTHbIE KOPHHU;

3. BBIIOJHATE TOXACCTBCHHBIC Hpeo6pa30BaHH;1 PaluOHAJIbHBIX Bpra)KeHI/II\/JI Ha OCHOBC IIpaBUJI ﬂeﬁCTBHﬁ HaJ MHOI'OWICHaAMHU H
anreOpandeckuMu APOOsIMH;

4. BBINOIHITH Pa3JI0)KECHUEC MHOTI'OYJICHOB HAa MHOKUTCIIN.

N

Bbmycmum noJiyuum 603MONHCHOCHIb:

5. Hayuumscs 8bINOJHAMb MHO20UWA208ble NPEOOPA308AHUS PAYUOHATLHBIX GbIPANCEHUN, NPUMEHSSA WUPOKULL HADOP CnOCcoO08 U NPUEMOS;

6. npumensmo modcoecmeeHtvle NPeoOPA308aHUsL 0Nl peulenus 3a0a4 U3 PA3IUYHLIX pa3z0enos Kypca (Hanpumep, Ol HAXOHICOEHUs.
Haubo1bue20/HaUMeHbULe20 3HAYEHUS BbIPANHCEHUSL).

YPABHEHUA

BbinycKHUK HAay4YuTCH:

=

pelaTh OCHOBHBIE BU/IbI PAllMOHATILHBIX YPAaBHEHUM ¢ OIHOM epeMEHHON, CUCTEMBI IBYX YPaBHEHUH C ABYMs NIEPEMEHHBIMU;

2. TOHMMATh YpaBHEHHE KaK Ba)KHEUIIYI0O MAaTeMAaTUYECKYIO MOJIENb JJsl OMHCAHMUS M U3YUYEHUS Pa3HOOOPa3HBIX pealbHbIX CUTYallUi, peliarh
TEKCTOBBIE 33/1a4H aAJIreOpanyeckuM METO/I0M;

3. TpUMEHATh TrpaduyecKkue MpencTaBiICHHs] A HCCIEIOBAaHUS ypaBHEHUM, HUCCIENOBAHMS M PEUICHUS CUCTEM YpaBHEHHH C JAByMs
MIePEeMEHHBIMHU.

BblnyCKHllK nojiyuum 603MONHCHOCHLb:

4. oenademv cneyuanrbHLIMU NPUEMAMU DeuleHUsl YPAGHEHULl U CUCTNeM YPAaBHeHUll, Y8epeHHO NPUMEHAMb annapam YpasHeHuti O peuleHusl
PA3HOO0OPA3HBIX 3A0aY U3 MAMEMAMUKU, CMENHCHBIX NPeoMemos, NPaKmuKu,

5. npumenamv epaguueckue npeocmasienus 0 UCCIe008AHUsS YPAGHEHULL, CUCTNEM YPABHEHUl, co0epicauux byKeenHvle KoIhduyueHmol.

HEPABEHCTBA

BbInycKHUK Hay4YuTCs:

1. moHuMAaTh U MNPUMCHATH TCPMHUHOJIOTUIO 1 CUMBOJIUKY, CBA3aHHBIC C OTHOICHUCM HCPABCHCTBA, CBOICTBA YHCIOBBIX HCPAaBCHCTB,
2. peuiaTtb JIMHEWHBIE HCPAaBCHCTBA C OJHOM nepeMeHHoﬁ " UX CUCTCMBI; PCIIAaTh KBA/IPATHLIC

HCpPaBCHCTBA C 01'[0p0171 Ha Fpa(l)I/ILICCKI/IC MMPEACTaBJICHUA,
3. MNPUMCHATH allltapaT HEPABCHCTB MJIA pCIICHUA 3a1a4 U3 Pa3JIMYHBIX Pa3aCsIOB Kypca.



Bbll’lyCKHuK noayuum 603MONHCHOCHIb HAYUUMDBCA?

4. pasHoobpasHbiM Npuémam OO0KA3AMenbCmed HepAGeHCms, YVBEPEeHHO NPUMEHAMb annapam HepageHcme Oas peuleHus pPasHOO0OpA3HLIX
MamemMamuyeckux 3a0ay u 3a0ay U3 CMeXCHbIX NpeomMemos, NPaKmuKu,
5. npumenamo epagpuueckue npedcmasieHus 01 UCCIe008AHUL HEPABEHCME, CUCTNEM HEPABEHCME, CO0epHCaujux OyKeeHHble Kodphuyuenmaol.

OCHOBHBIE INOHATHUA. YUCJIIOBBIE ®YHKINHU
BbINyCKHUK HAYYUTCS:

1. noHuMaTh U UCIIONB30BaTh (PYHKIMOHAIBHBIE MOHATHS U A3bIK (TEPMHHBI, CHMBOJIMYECKHE 0003HAYEHNUS);

2. CcTpouTh rpaMKu dIEMEHTAPHBIX (YHKINH; UCCIeJ0BATh CBOWCTBA YUCIOBBIX (DYHKIIMIA HAa OCHOBE M3YUYCHHUS NTOBEJCHUS UX TPadHKOB;

3. TMOHMUMATh (QYHKIUIO KaK BaKHEHIIYI0 MAaTeMaTHYECKYI0 MOJEh JUIS OIHCAHWs TPOIECCOB M SIBICHUH OKPYXKAIOIIETO0 MHpPA, MPUMEHSThH
(GYHKIIMOHATBHBIN A3BIK JUIS OMUCAHUS U UCCIIEJOBAHMSI 3aBUCUMOCTEN MEXTy (PU3NUECKUMH BETUYNHAMHU.

BblnyCKHllK noJiyuum 603MONHCHOCMb HAYHUUMDBCA?

4. nposooumv ucciedos8anus, césA3aHHbIE C U3VUEHUEeM C80UCME (QYHKYUL, 8 MOM YuUcle C UCNONb308AHUEM KOMNbIOmMepa, HA OCHO8e 2papuros
U3YYeHHBIX QYHKYUL cmpoums Ooiee Cl0diCHble 2paguKu (KyCOUHO-3A0aHHble, C «BbIKOIOMBIMUY MOYKAMU U M. N.);
5. ucnonv3osams QyHKYUOHAIbHBIE NPEOCMABNIeHUs U C8OUCMEA YYHKYULL OISl peuleHUss MameMamuyeckux 3a0ay U3 paziuiHslx pazoenos Kypca.

YUCJIOBBIE NOCJIEAOBATEJBHOCTHU
BbINyCKHUK HAYYHUTCS:

1. moHUMAaTh U UCIIONB30BATH S3BIK MTOCIIEOBATEILHOCTEN (TEPMUHBI, CAMBOJINYECKIE 0003HAUCHUS);
2. TnpuMeHATh (OPMYyJIbI, CBS3aHHBbIE C apU(PMETHUECKONM M TeOMETPUYECKOW MpPOTrpeccHs MU, U ammapar, cHOPMUPOBAHHBIN MPU H3yUECHUU
JPYTHUX Pa3ieoB Kypca, K pEIICHHIO 3a/1a4, B TOM YHUCJIe C KOHTEKCTOM U3 peallbHOM KU3HU.

Bbmycmmk noayuum 603MOIHCHOCHb HAYUUMDbCA?

3. pewamv KOMOUHUPOBAHHbIE 3A0AYU C NPUMEHEHUeM POpMYN N-20 YleHa U CYMMbl NePebiX N UleHO8 apupMemuiecKoll u eoMempuiecKoll
npozpeccuil, NpUMeHssA NPU SMoM annapam ypasHeHul U HepaseHcms,

4. nonumams apugmemuyeckyio u 2eoMempuyeckylo npozpeccuu Kax QVHKYUU HAmypaibHO20 apeyMeHma; CEA3bl6amsv apughmemudeckyro
npocpeccuro ¢ TUHEUHbIM POCIOM, 2e0MEMPUUECKYIO — C IKCNOHEHYUANbHbIM POCIOM.

OIIMCATEJIBHASA CTATUCTHUKA



BLIHyCKHI/IK HAY4YMTCH HUCII0JIb30BaTh HpOCTCfIH.IHC CII0COOBI MNpEaACTaBJICHUA U aHaJIn3a CTATUCTUYCCKUX JaHHBIX.

BoinyckHuk nonyyum 603MOMCHOCHIb NPUOOpeCmU NEPBOHAYUANbHLIL ONbIM  OP2AHU3AYUU cOOpA OAHHBIX NPU NPOBEOeHUU ONpPOCa
00WeCmM8eHH020 MHEHUs, OCYWEeCMEIAMb UX AHANU3, NPEOCMABIAMb Pe3yibmamsl ONpoca 8 guoe madauysl, OUACPAMMUBL.

CJIYUYAMHBIE COBBITHS u BEPOSTHOCTH
BbinycKHUK HAYYMTCS HAaXOAUTh OTHOCUTENBHYIO YaCTOTY U BEPOSATHOCTD CIyYaltHOT'O COOBITHSL.

Boinycknuk noayuum 603modxcrnocmev npuodpecmu onvim npoeoeHuUs: CAYYAUHbIX IKCHEPUMEHMO8, 8 MOM YUCIe C NOMOWbIO KOMNbIOMEPHO20
MOOenUpoB8aHus, UHmepnpemayuy ux pe3yibmamos.

KOMBHUHATOPHUKA
BbinyckHUK HayuyMTCesl periaTh KOMOMHATOPHBIE 33/]a4ul HAa HAX0XACHHE YKCila OObEKTOB UM KOMOMHAITHIA.

BblnyCKHllK nojiyuum 603MONHCHOCMb HAYHUNbCA HEKOMOPbIM CneyudalbHbIM npuéma/w peuLenus KOM6uHam0prlx 3a0ad.
TemaTuuyeckoe NJIAHUPOBaAHME
7—-9 kaacc

No HaumenoBanue Bcero B Tom uucre Ha: DopMbl DopMbl
/I | pa3aenos M TeM 1acoB | CamocTosATENbHBIC KoHTponbHbIE paboThI AMarHOCTHK | KOHTPOJIA
paboTHI 1
7 Knace

1 Anrebpandeckue 13 1 TECT
BBIPDAKCHU S

2 YpaBHEHHS C OZHUM 10 3 1 TECT KonTponpsHas
HEU3BECTHBIM pa60Ta

3 OnHousteHbl 1 19 2 1 YcTHbIH KonTponpsHas
MHOT'O4JICHbI 3a4er, pa60Ta

TECT

4 PaznoxeHue 19 5 1 TECT KonTposnbhas

MHOI'OYJICHOB Ha pa60Ta




MHOXHUTCIN
5 Anrebpanueckue 21 1 YcrHblit KonTtponbHas
apoou 3a4eT, TeCT | paboTa
6 Jluneiinast pyHKIHUS 1 18 1 TECT KonTponbhas
ee rpauk paboTa
7 Cucrembl 1ByX 20 1 YcTHbIN KonTponbHas
YPaBHEHHH C IByMs 3a4er pabota
HEN3BCCTHBIMHAU
8 DeMEHTBI 16 1 YCTHBIN KonTponbhas
KOMOUHATOPUKH 3a4eT paborta
Hroro 136
8 Kuacc
9 HepasencrBa 22 1 CP KonTtposnbHas
paboTa
10 [puOaMKEHHBIE 20 1 KonTtponbnas
BBIYHCIICHUS pa60Ta
11 KBapaTHbIe KOPHU 25 1 YcTHBIN KonTtponbnas
3a4deT, TeCT | paboTa
12 Ksagparnsie 25 1 TECT KonTtponbnas
YpaBHEHUS paboTa
13 KBanparnunas 24 1 VYcTHBIN KontponbHas
yHKIHA 3a4er pabora
14 KBanpatnbie 20 1 VYcTHBIN KontponbHas
HEPABEHCTBA 3a4eT pabota
HTroro 136
9 Kaacce
15 Crenens ¢ 23 1 CP KonTtponbnas
panroHaIbHBIM pabota
oKa3aresaeM
16 CrenenHas QpyHKIIHS 29 1 CP KonTtponbnas
paboTta
17 I[Mporpeccun. 35 1 CP KonTtponbHas




paboTa

18 Ciy4aiiHbie cOOBITHS 16 2 1 TECT KontponbHas
paboTta

19 CityuaiiHble BeIHYHHBI 15 2 1 TECT KoHTponbpHas
paboTa

20 Mmuosxecrtsa. Jloruka 18 2 1 TECT KonTponbHas
paboTa

UTOT'O 133

Bcero 3a 3 rona o0y4yenust 541uyac

COJAEPKAHUE KYPCA AJITEBPBI 7-9 kaacca

APUPMETHUKA
PanuonanbHble 4Yucjaa. PacmmpeHne MHOXECTBA HATYPAIBHBIX 4YHMCENI 1O MHOMKECTBA LENbIX. MHOXKECTBAa LENBIX YHUCENI JO MHOXECTBA
m

pallruOHaJIbHBIX. PaLII/IOHaJ'IBHOC YHCJI0 KaK OTHOIICHHC :, rae m — LeJI0C YMCJI0, N — HaTypajlbHOE. CreneHs ¢ T EJIBIM ITOKA3aTCIICEM.

HeiicTBuTebHBIE Yncaa. KBaapaTHbIi KopeHb u3 unciia. KopeHs TpeTheil cTeneHu. 3anuch KOpHEH ¢ TOMOIIBIO CTETICHH C IPOOHBIM MTOKA3aTEIIeM.

[TonsTe 00 uppanuoHanbHOM uyucie. MppalloHanbHOCTh 4YMCIAa U HECOU3MEPUMOCTh CTOPOHBI M JMAaroHaidu Ksajaparta. JlecATHyHbIe
MPUOIHKEHUS HPPALMOHAIBHBIX YHCET.

MHOXeCTBO JACWCTBUTENBHBIX YHCEN; MPEACTaBICHUE HCHCTBUTEIbHBIX YHCET OECKOHEUYHBIMH JAECATUYHBIMU ApoOsimu. CpaBHEHHE
JeHUCTBUTENBHBIX YHCET.

Koopaunarnas npsimasi. I300pakeHue yrcen TOYKaMu KOOPAMHATHOM MPpsAMOi. YrcoBbIe TPOMEXKYTKH.
N3mepenus, npudinKeHusi, OlleHKU. PazMepbl 00BEKTOB OKpY KAIOIIEro MUpa (0T 3JIEMEHTAPHBIX YaCTHI] 10 BcenenHoil), NMTenbHOCTh IPOIECCOB
B OKpY>XKaroleM Mupe. BeiaeneHne MHOXKHUTENST — CTENeHU JIeCATH B 3amucH yucna. [IpubnmxEHHoe 3HaueHHe BeTUYUHBI, TOUHOCTh TTPUOIIKEHUS.
[Ipuknnaka v oLleHKa Pe3yIbTaTOB BHIUYMCICHUH.

AJITEBPA
AJdredpanyeckue BbipazkeHusl. bykBeHHbIE BbIpayKeHUs (BBIpayKEHUs C TIepeMeHHBIMU). YHncnoBoe 3HaueHne OyYKBEHHOT0 BhIpakeHus. JlomycTumeble
3Ha4YeHus1 nepeMeHHbIX. [loacTaHoBKa BhIpakeHMI BMecTO mepeMeHHbIX. [IpeoOpa3oBaHue OyKBEHHBIX BBIPXEHHH Ha OCHOBE CBOMCTB
apupmeTHuecKuX AeHcTBUI. PaBeHCTBO OyKBEHHBIX BBIpaKeHUU. TOXKIECTBO.
Crenens ¢ HaTypaJbHBIM [TOKa3aTeaeM U €€ cBoiicTBa. OHOUIEHB! 1 MHOTOWIEHBl. CTeneHb MHOrowieHa. Cll0)keHHE, BBIUNTAaHUE, YMHOKEHUE
MHOTO4JIEHOB. POPMYJIBI COKpPAIIEHHOT'O YMHOKEHUS: KBapaT CYMMBI U KBajpat pasHocTH. Popmyra pazHocTH kBajpaToB. [IpeobpasoBanue 1emnoro



BBIPQXKECHUS B MHOTOWICH. Pa3nokeHue MHOTOWICHOB HAa MHOXKUTENIW. MHOrowieHsl ¢ OofHOM mnepemeHHOM. KopeHp MHoroudneHa. KBaapaTHbIi
TPEXWIEH; PA3JI0KEHUE KBAIPATHOI'O TPEXUIEHA HA MHOKUTEIIH.

AnreOpanyeckast 1poOb. OCHOBHOE CBOMCTBO aireOpamdeckodl apobu. CroxeHWe, BBHIYMTAHUE, YMHOXKEHHUE, JEJICHHE alreOpandecKux
npobeii. CrerneHs ¢ IebIM MTOKa3aTeleM U e€ CBOMCTBA.

ParnmonanbHbIe BRIpaXKEeHUS U UX ITpeoOpa3oBanus. J{oka3aTeabCTBO TOXKIECTB.

KBanpatusie kopuu. CBoiicTBa apu(METHYECKHX KBAJPAaTHBIX KOPHEW M HMX NPUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAKECHUH H
BBIYMCIICHUSM.
YpaBHeHnusi. YpaBHeHue ¢ ogqHoi nepeMeHHoil. Kopenb ypaBHeHMs1. CBOMCTBA YHCIOBBIX paBEHCTB. PABHOCUIIBHOCTD YPaBHEHUH.

Jluneitnoe ypaBHeHue. KBaapaTHoe ypaBHeHHe: ¢GopMmyia KOpHEH KBaJpaTHOTO ypaBHeHHUsA. Teopema Buera. Pemenue ypaBHEHHI,
CBOJAIIUXCS K JINHEHHBIM U KBaJpaTHbIM. [Ipumeps! perienus
ypaBHEHMH TpeTbel n 4eTBEPTON cTreneHell. Perenne qpoOdHO-palnoHaNbHBIX YpaBHEHUH.

VYpaBHeHue ¢ ABYyMsI IepeMEeHHbIMU. JInHEITHOe ypaBHEHUE C ABYMS IEPEMEHHBIMU, IPUMEPHI PEIICHUs] YPAaBHEHUH B 1I€JIBIX YUCIIAX.

Cucrema ypaBHEHHMI C JIByMsl IN€pEMEHHBIMU. PaBHOCHMIBHOCTBH cucTeM. CHCTEMBI JBYX JIMHEWHBIX YPaBHEHHH C JBYyMs IE€PEMEHHBIMU;
penieHue noACTaHOBKOM U ciiokeHreM. [IpuMepsl penieHus CUCTeEM HEIMHEWHBIX YPABHEHHUH C IBYMs IIEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a/1a4 AIreOpandecKuM CIIOCOOOM.

JlexkapToBbl KOOpJIMHATHI Ha TUIOCKOCTU. ['padmyeckas nHTepHpeTanusi ypaBHEHUs C IByMs nepeMeHHbIMU. ['paduk IMHEHHOro ypaBHEHHUS C
JBYMSI IEPEMEHHBIMU; YTII0BOW KOI(PPHUITUEHT TIPSMOIA;
YCJIOBHE TapajUICIbHOCTH TIPSAMBIX.  ['paduku TpocTEHIUX HEIWHEWHBIX YpaBHEHMH: Mapaboja, THumnepOosia, OKPYKHOCTh. [ 'paduueckas
HMHTEpIpETAIUs CUCTEM YPABHEHUH C IBYMsI IEPEMEHHBIMU.
HepaBencrBa. UucioBble HEpaBEeHCTBA U UX CBOMCTBAa. HepaBeHCTBO ¢ 0/IHON NepeMEeHHON. PaBHOCHMIILHOCTh HepaBeHCTB. JIMHEHbIE HEPABEHCTBA C
onHOU nepeMeHHol. KBaaparHsie HepaBeHCTBA. CHCTEMBI HEPABEHCTB C OJJHON MEPEMEHHOIA.

OYHKIIUU

OcHOBHBbIE MOHATHS. 3aBUCUMOCTH MeXJy BenuuuHaMu. Ilonarue ¢pynkumu. OGnacTh onpenesieHuss 1 MHOXKECTBO 3HaueHU QyHkuuu. CriocoObl
3aganud QyHkuuu. I'padpuk ynkouu. CpoiicTBa (QyHKUMH, MX oToOpakeHue Ha rpaduke. Ilpumepsl rpadukoB 3aBUCUMOCTEH, OTpa)KarOLIMX
peaJIbHBIE IIPOLIECCHI.
YucaoBble GpyHkuuu. OyHKIUM, ONUCHIBAIOIINE MPSAMYIO U OOpaTHYIO MPONOPLMOHAIBHBIE 3aBUCHUMOCTH, UX Tpapuku M cBoicTBa. JIuHeiiHas
¢byHkuus, e€ rpapuk u cBoiictBa. KBagpatuunas ¢ynkuus, e€ rpaduk u cBoiictBa. CteneHHble PyHKIUHM ¢ HATYypalbHBIMM IOKa3aTelsIMU 2 U 3, ux
rpaduku u coiictBa. I'paduku ynxumit y =+/x , y=3x, y=|x|.
YucJioBble MOC/I€10BaTebHOCTH. [I0HATHE YNCIIOBON MOCIEA0BATENbHOCTH. 3aaHue MMOCIe0BaTeIbHOCTH PEKYPPEHTHON GopMyoil u popmyioit
N-ro 4jicHa.

Apudmernueckas u reomerpuueckas nporpeccur. Popmyssl N-ro wieHa apupMETHYECKON U T€OMETPUUYECKON MPOTrpeccuii, CyMMBI MEpBbIX N-
X uiIeHOB. HM3o00pakeHue 4YJIEHOB apu(METHUECKOW M T'e€OMETPUYECKOW MPOrpeccHii TOYKaMU KOOPIMHATHOM MJIOCKOCTHU. JIMHEHHBIH wu
9KCIOHEHIUAIBHBIA pocT. CII0KHBIE TIPOLIECHTHI.

BEPOATHOCTD n CTATUCTHKA



OnucarenbHasi cratuctuka. [lperncraBneHne NaHHBIX B BHJE TaOmui, auarpamm, rpadukoB. CnyyaiiHas u3MeHYMBOCTh. CTaTHCTHYECKHE
XapakTepUCTUKH HaOopa HaHHBIX: cpenHee apuMETHYecKoe, MeuaHa, HauOosiblliee W HaWMEHbIIee 3HaueHHs, pasMmax. lIpencrtaBieHue o
BBIOOPOYHOM HCCIICIOBAHUU.

Cay4aiinble cOObITHSI U BepOATHOCTH. [loHATHE O ciyyalilHOM OmbITE M CiydallHOM coObITHH. YacToTa ciydailHOro coObITHs. CTaTHCTUYECKHM
MOJIX0/1 K TIOHSTHIO BEPOATHOCTH. BEposATHOCTH MPOTHBOIOJIOKHBIX cOOBITHI. HezaBucumpie coOBITHS. YMHOXKEHHE BEPOSTHOCTEH. JJocTOBEpHBIE H
HEBO3MOXKHBIE COOBITHS. PAaBHOBO3MOKHOCTH COOBITHIA. Kitaccuaeckoe ornpeiesieHre BepOsITHOCTH.

Kom0unaropuka. Pemenne komOMHATOPHBIX 3a7a4 mepebopom BaprantoB. KomOnHaTopHOe npaBmiio yMHOKeHUs. [lepecTanoBky U dakTopuat.

JIO'NKA n MHOXKXECTBA

TeopeTnko-MHOXKeCTBEeHHbIE MOHATUSL. MHOXXECTBO, JIEMEHT MHOXKECTBA. 3aJlaHUE€ MHOXECTB MEPEYUCIEHUEM 3JIEMEHTOB, XapaKTepUCTHYECKUM
cBorictBOM. CTaHaapTHBIE O0O3HAYCHHUS YUCIOBBIX MHOXeCTB. IlycTtoe MHOXecTBO M ero oOo3HaueHue. [lomMuHOxkecTBO. OOBEAMHEHUE W
IIEpECEUECHNE MHOKECTB, Pa3HOCTh MHOXKECTB. MIITFOCTpanys OTHOIIEHUI MEX Iy MHOKECTBAMH C ITOMOIIBIO JuarpaMm Oiiepa — BeHHa.

DJieMeHTHhI JIOTUKHU. [ToHsITHE O PaBHOCHIIBHOCTH, CJIE€JOBAaHUH, YHIOTPEeOIeHHE JTOTUYECKUX CBA3OK eCau ..., MO ..., 8 MOM U MOJbKO 8 MOM Clyuae,
JIOTUYECKUE CBS3KU U, UTU.

MATEMATHUKA 8 UCTOPUYECKOM PA3BUTUU

Hcropusi popmMupoBaHusi NOHATHA YMCJIA: HATYpaJbHbIE Yncia, ApoOU, HEJOCTATOYHOCTh PAallMOHABHBIX YHCEN JJIsi TEOMETPHUECKUX H3MEPEHUH,
uppamnroHaibHbie yncia. CtapuHHBIE CUCTeMBI 3amucu uucen. Jpoou B BaBumone, Erunrte, Pume. OTkpbiTHE necatuuHbX apooOei. CTapuHHBIC
cucteMbl Mep. [ecaTuunbie npoOu U MeTpudecKkas cuctema mep. [losBieHrne oTpuIaTeIbHBIX YUCET U HYJIS. JI. Marnuuxkuit, JI. Ditnep.

3apoxaeHue anreOpbl B Heapax apudmernku. An-Xopesmu. Poxnenue OykBeHHou cumBoiuku. I1. depma, ®. Buer, P. [ekapt. Mctopus
BOIIPOCA O HAXOXJACHUU (OpMYJ KOpHEH anredpandeckux ypaBHEHHIl, HEpa3pelIMMOCTh B pajuKaiaX ypaBHEHUI cTeneHH, Oonblied yeThipéx. H.
Tapranb4, JIx. Kapnano, H. X. A6ens, D. Ianya.

N300peTenne MeToa KOOPAUHAT, MO3BOJISIFOIIETO IEPEBOIUTh TeOMETpUUECKe 00beKThI Ha A3bIK anreOpsl. P. [exapt u I1. ®depma. [Ipumepst
Pa3IMYHBIX CUCTEM KOOPAMUHAT HA INIOCKOCTH.

3anaua Jleonapno [uzanckoro (Gubonauun) o kponukax, uncia Gudonayun. 3asada o MaxMaTHON TOCKE.

Hcroku Teopun BEpOATHOCTEN: CTpaxoBoe A€o, a3apTHble Urpsl. I1. @epma u b. [lackans. 5. bepnymnu. A. H. Konmoropos.

Kpurepuu u HOpMbI OLIeHKU 3HAHH, YMEHU 1 HABBIKOB O0YYaIOIMNXCS

Kontpons npeamnonaraeTr BbIBICHUE YPOBHS OCBOEHHUS y4eOHOro Marepuaiia Impu U3yUYEeHHH, KaK OTIIENbHBIX pPa3/elioB,
TaK ¥ BCEro Kypca MaTEMATUKH B LEIIOM.



Tekyuuii KOHTPOJIb YCBOEHUS MaTepuralia OCYIIECTBISETCS IMMyTeM YCTHOTO/MUChMEHHOTro omnpoca. [lepuoanuecku 3HaHus
Y YMEHUS 10 MPOUJICHHBIM T€MaM MPOBEPSIIOTCS MUCbMEHHBIMU KOHTPOJBbHBIMU MJIM TECTOBBIMU 33/ IAHUSIMHU.

Ilpu mecmupoeanuu Bce BepHble 0TBETHI OepyTcs 3a 100%, Toraa oTMeTKa BHICTABIISIETCS B COOTBETCTBUU C TaOIUIIECH:

IIpoueHT BHINOJTHEHUSI 321aHUS Otmerka
85% u Ooiee OTJIIMYHO
65-84 %% XOpOLIO
50-64 %% y0BJIETBOPUTEIILHO
0-49 % HEYJI0BJIETBOPUTEIHHO

Ilpu gvinonineHuu npaKkmuyueckoil padomsvl U KOHMPOJIbHOU PAdOmbL:

Copnepxxanue n 00beM MaTepHualla, IoJJIeKalllero MPoBepKe B KOHTPOJIBHOM padore, onpenenseTcs nporpaMmmoi. [lpu
IPOBEPKE YCBOSHUSI MaTepHalia BbISBIIAECTCS MOJHOTA, IPOYHOCTH YCBOCHHUS YUAIIUMHCS TEOPUU U YMEHHE NPUMEHSATD €€ Ha
IPaKTUKE B 3HAKOMBIX M HE3HAKOMBIX CUTYalLIHAX.

OTMeTKa 3aBHUCHUT TaK)Ke€ OT HAJIUUMS U XapaKkTepa l'IOFpGI]IHOCTCfI, JOIIYIICHHBIX YUAIlIUMUCA.

2py6a;z OuuOKA - TTOJTHOCTHIO NCKAXKEHO CMBICIIOBOC 3HAUCHHUE IMOHATHA, OIIPCACIICHUA,

nocpewHocms  OTpakaeT HETOuYHble  (OPMYIHMPOBKH, CBHUACTEINBCTBYIOIIME O HEUYETKOM  MPECTaBICHUU
paccMaTpuBaeMoro 00beKTa;

Hedoyem - HENPABWIbHOE IMPEACTaBICHHE 00 OO0BEKTe, HE BIMSIONIETO KApAWHAIBHO HA 3HAHUS OIPECIICHHbIC
MporpaMMoin 00y4deHHs;

MenKue nozpewHocmu - HETOYHOCTU B YCTHOM M NMHCBMEHHOM PEYM, HE MCKAXKAIOLIUE CMBICIA OTBETA WIM PELICHUS,
CJIy4aiHbIE ONUCKU U T.II.

I/ICXOI[}I N3 HOpM (HHTH63HHBHOﬁ CI/ICTeMBI), 3aJIOKCHHBIX BO BCCX IMPCAMCTHBIX O6J'IaCT$IX, BBICTABJIICTC OTMCTKA.

«5» CTaBUTCS MPHU BHINOJIHEHUH BCEX 3aJaHUM MOJHOCTHIO WIN MPU HAUIMYUH | -2 MEJIKUX MOrPEIHOCTEN;
«4» cTaBUTCS NMPU HATMYKUH 1-2 HEJOYETOB UM OJTHOU OIIUOKU;
«3» CTaBUTCS MPHU BRIMOJIHEHUH 1/2 OT 00BbeMa MpeIoKEeHHBIX 3aaHNM;

«2» CTaBUTCS, €CIU JOMYIICHBI CYIIECTBEHHBIC OMIMOKH, TMOKA3aBIIHME, YTO YYaIIMCA HE BIIajJceT 00sS3aTeIbHBIMU
YMEHHUSMHU TTOJaHHOU TeMe B MOJIHOW Mepe (He3HaHHE OCHOBHOTO MPOTPAMMHOT0 MaTepHuasa);



OueHKa yCmHbIX 0meen o8 YUauuxcs

Omeem ouyernueaemcs OMMeEemKoll «5», €CJIM YUYCHHK:

MOJIHO PACKPbUI COJAEPKaHUE MaTepuaita B 00beMe, IPe1yCMOTPEHHOM MPOrpamMMoii;

M3JIOKUJ MaTepuajd TpPaMOTHBIM SI3BIKOM B OIPEICICHHON JIOTMYECKOM IOCJIeI0OBATEIbHOCTH, TOYHO HCIOJb3Ys
TEPMUHOJIOTUIO MAaTEMATUKU KaK Y4EOHOW AUCIUTIIIUHBI;

MIPABUJIBHO BBITIOJIHUI PUCYHKH, CXEMBI, COMMYTCTBYIOIIUE OTBETY;

MoKaszaja yMEHHUE WUTFOCTPUPOBATH TEOPETUUECKHE TIOJI0KEHUSI KOHKPETHBIMU MMPUMEPAMU;

IPOJIEMOHCTPUPOBATT YCBOCHHE PAaHEE W3YUYEHHBIX COIMYTCTBYIOIIMX BOMPOCOB, CHPOPMUPOBAHHOCTh U YCTOWYUBOCTH
UCIIOJIB3YEMBIX TIPU OTBETE YMEHUN U HABBIKOB;

OTBEYAJI CaMOCTOSITEILHO 0€3 HABOJSIIUX BOIMPOCOB y4HTENss. BO3MOXHBI OJIHA - JBE HETOYHOCTH IPU OCBEIICHUHU
BTOPOCTETICHHBIX BOIMPOCOB UJIM B BBIKJIQJKaX, KOTOPHIC YUCHUK JIETKO UCIIPABUII 0 3aMECUAHUIO YUUTEIIS.

Omeem ouenugaemcs ommemkoii «4», eCiu OTBET YJOBJIETBOPSIET B OCHOBHOM TpeOOBaHMSIM Ha OTMETKY «5», HO NpHU

3TOM UMEET OAUH U3 HEAOCTATKOB.

JOITYHICHBI OAWH-IABA HCOOYCTA IIPH OCBCIICHHMH OCHOBHOI'O COICPKAHHA OTBCTA, HCIIPABJICHHBLIC II0 3aMCYAHUIO
YUHUTCIIA,

AOITYHICHBI omuoOKa uim 0ojiee ABYX HCOOUYCTOB IMIPHU OCBCUICHHWU BTOPOCTCIICHHBIX BOIIPOCOB HJIM B BLIKJIAJKaX, JICTKO
HCIIPABJICHHBIC 110 3aMCYAHHUIO YUUTCIIA.

Ommemka «3» CTaBUTCS B CJICAYIOLIEM ClIy4ae:

HEMOJIHO WJIM HETMOCJEI0BATEIbHO PACKPBITO COJepKaHHEe MaTepuaia, HO IOKa3aHOo oO0lee MOHMMaHHWe BOMpoca H
MPOAEMOHCTPUPOBAHBl YMEHHUSI, TOCTATOYHBIC JUISl JAIBHEUILIETO YCBOCHUSI MPOTrPAaMMHOIO Marepuaia OIpPEIeICHHbIE
HACTOSIIEN MPOTPAMMOM.

Ommemka «2» CTaBUTCS B CIEIYIOIINUX CIydasX:

HE PACKPBITO OCHOBHOE COJIEp)KaHMe YIEOHOT0 MaTepuana;

OoOHapy’>KeHO HE3HAHWE WM HEMOJHOE TOHWMAaHHWE YYCHHKOM OOJbIIeld WM HauOoyiee BaKHOM YacTH y4eOHOTO
Marepuana;

JOMYILEHbI OIUOKU B OMPEACICHUH MOHITUM, MPU UCIIOIb30BAaHUU CHEIMATIBHON TEPMUHOJIOTUH, B PUCYHKAX, CXeMaXx,
B BBIKJIQJIKaX, KOTOPBIE HE HCIIPABIICHBI I10CJIE HECKOJIBKUX HABOISAIINX BOIPOCOB YUUTES.
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