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INOSICHUTEJIBHAS 3AIIMCKA

1. @3 «O06 obpazoBanuu B Poccuiickoit @eneparum» ot 29.12.2012r. Ne 273-03

2. @3 «O Buecenun udmenenuid B cratei 11 u 14 @3 «O6 obpazoBanuu B Poccuiickoit @eneparum» oT
03.08.2018 Ne 317-®3

3. Ilpukaz MunucrepcTBa o6pa3oBanus U Hayku PO «O0 yrBepkaeHun (eaepasbHOro rocy1apcTBeHHO-
ro o0pazoBaTeILHOTO CTaHAapTa OCHOBHOTO 00miero odpazoBanus» ot 17.12.2010 Ne 1897 (B pemaxiuu
ot 31.12.2015r. Ne 1577

4. Yyebnsrnii maan MOV «11O No2y r. SlcHoropcka

PaGouas mporpamma 1o airebpe mis 7-9 KiiaccoB OpUEHTHpPOBaHA Ha HCIOJb30BaHue yueOHuka FO.H.
MaxkaperueBa, H.I'. Munrox, K.W. Hemxosa u ap. (M.: [Ipocsemenune.2019)

Ha u3yuenue npeamera oTBOAUTCS 110 3 U B HEEIIO B KaXKJOM Kiiacce, uToro 102 4 3a yueOHBIi roz.

I]enu obyuenun

B HanpaBieHUY IUYHOCHIHO20 PA36UMUA:

Pa3zBuTHe JTOrHYECKOr0 W KPUTHYECKOTO MBIIIICHUS, KYJIbTYPBI PEYH, CIIOCOOHOCTH K YMCTBEHHOMY
SKCIEPUMEHTY;

dopmupoBaHUE Yy yHAIIUXCS UHTEUIEKTYaIbHON YECTHOCTH U OOBEKTHBHOCTH, CIIOCOOHOCTH K IIPEO0JIO-
JICHUIO MBICIIUTEIbHBIX CTEPEOTHUIIOB, BEITEKAIOIIUX M3 OOBIIEHHOTO OIBITA;

Bocnuranue Kka4yecTB JIMYHOCTH, 00OECIEUHBAIOIINUX COIHAIBHYIO MOOHUIIBHOCTB, CIIOCOOHOCTD IPHHH-
MaTh CaMOCTOSITEJIbHBIE PEIICHHUST;

@opMupoBaHMs Ka4eCTB MBIIIICHUS, HEOOXOIMMBIX JIUISl aJalTallii B COBPEMEHHOM HH()OPMAIIHOHHOM
o0IecTBe;

PaspuTHe nHTEpECa K MATEMaTHYECKOMY TBOPUECTBY M MATEMATUYECKHX CIIOCOOHOCTEH.

B memanpeomemnom nanpagenenuu:

@opMupoBaHuE NPEICTABICHUH 0 MaTeMaTUKe KaK YacTH O0INeYeI0BeUeCKOU KyIbTYpPhI, O 3HAUUMOCTH
MaTeMaTHKH B Pa3BUTHU IIUBUIH3AIMHA U COBPEMEHHOI'0 00IIEeCTBa;

Passutue nmpezicraBieHuit 0 MaTeMaTHKe Kak (OpMe OMHCAHHS U METOZE IO3HAHMS JCHCTBUTEIHLHOCTH,
CO3J[aHHE YCIIOBHM sl IPUOOPETEHHSI IEPBOHAYAIBLHOTO OIIBITA MATEMATHIECKOTO MOICTHPOBAHHUS,
@opmupoBaHKEe 00IIUX CHOCOOOB MHTEIIEKTYaTbHOH NEATETHHOCTH, XapaKTePHBIX JUIS MaTeMaTHKH H
SBIISIOLIUXCS OCHOBOM IIO3HABATENbHOM KYJIBTYPBI, 3HAUMMOMN JIJIS pa3IMYHBIX chep YeToBEeYecKoi es-
TEJILHOCTH.

B npeomemnom nanpaenenuu:

OBnajieHue MaTeMaTUYECKUMH 3HAHUAMH U YMEHUSIMH, HEOOXOJAUMBIMHE IS ITPOJOJIKEHUST 00yUeHHUS B
CTapIleil IIKOJIe MM HMHBIX 00Ieo0pa3oBaTeIbHBIX YUPEKICHUAX, U3YUYCHHUS CMEKHBIX TUCIIMILIHH,
IIPUMEHEHUS B TIOBCETHEBHON HKHU3HHU;

Coznanue QyHmameHTa Ul MaTeMaTHYeCKOTO pa3BHTHS, (OPMHUPOBAHUS MEXAHU3MOB MBIIUIEHHUS,
XapaKTEepHBIX U1 MaTeMaTUYEeCKOM e TeTbHOCTH.

Peaymzanus paGoueil mporpaMMbl OCYIIECTBISIETCS B OYHOU (opme. [Ipr BOSHUKHOBEHHH HEOO-
XOIMMOCTH BO3MOXKHA peanu3anus padboudeif mporpaMMbl ¢ IPUMEHEHHUEM AJIEKTPOHHOIO 0OYUEHHS U HC-
M0JIb30BAHUEM JIUCTAHIIMOHHBIX 00Pa30BaTe/IbHBIX TEXHOJOTHH, BKJIIOYAs IPOBEJIECHHE 3aHSITHII B (op-
mare BuneokoHdpepencss3u (BKC) cormacuo ITucemy Mununcrepersa npocsemmenus PO or 12.10.2020
Ne I'JI-1736/03 "O pexoMeHIAIUSX 10 UCIOIB30BAHUIO HH(POPMAIIMOHHBIX TEXHOIOTHH",

B coorserctBun ¢ ITucemMom Munucrepcra npocsemenus PO ot 9 oxtsiopst 2020 r. Ne I'JI-
1730/03 “O pexoMeHmANUsIX 110 KOPPEKTHPOBKE 00pa30BaTe bHBIX IPOrpaMM” B NIEPHO] UPE3BHIYANHBIX
CHUTYyallui, HeOIaroNPUATHBIX IIOTOJHBIX YCJIIOBU, BBEJCHHUS KapaHTHHHBIX MEPOIPHSTHIA 110 3a00JieBa-
emoctu rpunnoM, OPBU u apyruM uHQEKITMOHHBIM 3a00I€BaHIsIM, MTPENoaBaHue yueOHOTro ImpeMeTa
«Anrebdpay OCyIIECTBISIETCS C UCIIOIb30BAHHEM JIUCTAHITHOHHEBIX 00pa30BaTEIbHBIX TEXHOJIOTHH U DJIEeK-
TPOHHOT'O O0YUYEHHUS.

YueOH0-MeTOAMYECKOE OCHAIIEHHE
1. Makapsrues 10.H., Munmrok H.I'., Hemko K.M. u ap. Anrebpa. 7 kiacc:Y4eOHUK 1i1s 001me-

oOpa3oBarenpHBIX yupexaenuii. M.: [Ipocsemenue, 2013. (PI'OC)
2. MaxkapsrueB FO.H., Munmiok H.I'., Hemukos K.M. u n1p. Anrebpa. 8 xiacce:YueOHuK /uis oO1e-

obpasoBarenpHbIX yupexaenuit. M.: [Ipocsemmenue, 2013. (PI'OC)



3. Maxkaperue 10.H., Munmox H.I'., Hetkos K.W. u np. Anre6pa. 9 kinacce:YueOGHHK [utst 061ie-
obpasoBaTenpHBIX yupexaenuii. M.: IIpocsemenue, 2013. (OGI'OC)
B Kypce anreOpel MOXKHO BBIIEIHTD CIEIYIOIIHE OCHOBHbIC COAEpIKATEIbHBIE IMHAN: apu()METHKA; all-
rebpa; QyHKIMH; BEPOSTHOCTh U CTaTUCTHKA. Ha psiy ¢ 9TUMH B coJiepKaHUe BKIIFOUEHBI J1BA JIOTOJHHU-
TEIBHBIX METOMOJOIMYECKHX pasjiesia: JOTHKa ¥ MHOXKECTBA; MaTeMaTHKa B HCTOPUYECKOM Pa3BUTHH,
9TO CBS3AHO C pealn3aluen Leel 00MEenHTe/UIEKTyaTbHOr0 U O0IIEKYIbTYPHOTO Pa3BUTHS YUaIUXCH.
Conepkanue Kaxaoro U3 STHX Pa3/ieloB Pa3BOPAYMBACTCS B COJAEPIKATEIHLHO-METOAMYECKYIO JTHHHUIO,
IIPOHHU3BIBAIOINYIO BCE OCHOBHBIE COJIEP KATENIbHBIC TUHUM. [Ipu oTOM mepBas nuHus — «JIoTHKA ¥ MHO-
HKECTBA» - CIY)KUT ICIIH OBJIAJICHUS YYaIIUMHUCS HEKOTOPBIMU AJIEMEHTAMHU YHHBEPCAILHOIO MaTeMaTH-
YeCKOro s3bIKa, BTOopas — «Maremaruka B HCTOPHYECKOM Pa3BUTHH» - CIIOCOOCTBYET CO3IaHHUIO 00-
IIEKYIBTYPHOI0, TYMaHHTApHOTO (hOHA U3YUCHHUS Kypca.

Conepxanne muHEN «ApHMETHKA) CIIYXKUT 6a30ii JUisl JalbHEHIIEro U3yUYeHUs yJIalluMHUCcs MaTe-
MAaTHKH, CIOCOOCTBYET Pa3BUTHIO MX JIOTHUECKOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHHUS I10Ib30BATHCS
ITOPUTMAMHM, a TaK)Ke IPUOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX B ITOBCEIHEBHON KU3HH.
Pa3BuTHe MOHATHA O YMCII€ B OCHOBHOM IIKOJIE CBS3aHO C PAI[MOHAIBHBIMUA U MPPAIIMOHAILHBIMU YHCTIa-
MH, (OPMUPOBAHUEM MEPBHYHBIX [TPEJICTABIEHUN O JEHCTBUTEILHOM YHCIIE.

Conepxanne mMHUHM «Asredpa» crocoOCTByeT (GOPMHUPOBAHUIO Y YUYAIIMXCS MATEMAaTHYECKOTO arl-
ITapara JUIsl pelIeHus 3a/a4 U3 pasJeJioB MAaTeMAaTHKH, CMEKHBIX IIPEIMETOB U OKPYIKAIOILICH peabHO-
CTH. SI3bIK anreOppl MOJUEPKUBACT 3HAYECHHE MATEMATHKH KaK sI3bIKA JJIs TIOCTPOEHHS] MaTeMaTHIEeCKHX
MoOJIeJIel IPOIIECCOB | SIBJICHHI PealbHOIO MUpA.

PasguTie aaropuTMHYECKOro MBIIIICHHUS, HEOOXOIMMOr0, B YaCTHOCTH, JUIi OCBOEHHS Kypca HH-
(GopmaTvku U OBaJeHHMEe HAaBBIKAMHU JEAYKTHBHBIX PACCYXKICHHN TakXKe SBIAIOTCS 3a7auaMy H3ydeHHUs
anre6psl. [IpeobpasoBanre CHMBOJIBHBIX (JOPM BHOCHT CHEIH(DHYECKHH BKIIAJ[ B Pa3BUTHE BOOOPAKEHHS
y4aumxcs, X CrocoOHOCTEH K MaTeMaTHIeCKOMY TBOPUECTBY. B OCHOBHOI 1IKOJIE MaTepHal rPyIIHpY-
€TCs BOKPYT PalMOHATIBHBIX BBIPAKCHHIA.

Conepixanne paszena « DyHKIMHY HAIEICHO HA IMOJIYYCHHE IIKOJBHUKAMH KOHKPETHBIX 3HAHHUH O
DyHKUUKM KaK BaXHEHINEH MaTeMaTH4ecKOW MOJETM JUls ONUCAHHs M HMCCIENOBAHHs Pa3HOOOPAa3HBIX
nporeccoB. M3yueHue 3Toro marepuaia crocoOCTBYST Pa3BHTHIO Y YUAlMXCs YMEHHs HCIIOIb30BaTh
Pa3IMYHBIC SI3BIKKH MAaTEMaTHKHU (CIIOBECHBIN, CHMBOJIMUYECKUH, rpadnuecKii), BHOCUT BKJIAI B (OPMHPO-
BaHHE IIPEJICTABIEHUM O POJIM MATEMATUKH B PA3BUTUH IIMBUIM3AIMH U KYJIBTYPEIL.

Paznien «BeposATHOCTD M CTAaTHCTHKAY - 003aTENIBHBINA KOMIIOHEHT IIIKOJIBHOI0 00pa3oBaHys, YCUIIH-
BAIOILIMA €r0 MPUKIJIAJHOE M IPAKTHYECKOEe 3HaYeHHE. DTOT MaTepuasl HeOOXOMUM, MPEKIE BCEro, JJis
(GopmupoBanus y ydamuxcs (yHKIHOHATBHON TPAMOTHOCTH - YMEHHS BOCIPUHHUMATH M KPUTHUYECKH
aHAM3MPOBATh MH(POPMAIUIO, IPEJCTABICHHYIO B Pa3IMYHBIX (OpMax, IOHUMAThH BEPOSTHOCTHBIA Xa-
paKkTep MHOTHUX PEaJbHBIX 3aBUCHMOCTEH, ITPOM3BOAUTE IPOCTEHUIINE BEPOSITHOCTHBIE pacuéTel. M3yue-
HHE OCHOB KOMOMHATOPHKH IO3BOJMT yYalleMycsl OCYINECTBISATH PACCMOTPEHHE CIIydaes, Iepebop u
IIOJICYET YKCIIa BAPUAHTOB, B TOM YHCIIE B IPOCTEHMIINX IPUKIIAIHBIX 3a1a4ax.

IIpu u3y4eHHH CTATUCTHKM M BEPOATHOCTH OOOTaINAlOTCS IIPEICTABICHUS O COBPEMEHHOM KapTHHe
MHpa U METOZAX €ro MCCIeJ0BaHMs, (OPMUPYETCS MOHUMAHUE POJIM CTATHCTUKH KaK MCTOYHHMKA COIH-
aJIbHO 3HAYMMOH MH(MOPMAIMHU U 3aKJIaBIBAIOTCS OCHOBBI BEPOSATHOCTHOIO MBIIILICHHS.

JUYHOCTHBIE, METANIPEAMETHBIE W NPEAMETHBIE PE3YJbTATBI
YCBOEHUS YYEBHOTI'O ITIPEAMETA «AJITEBPA»

IIporpamma obecreunBaeT JOCTHKEHHE CITEIYIOIIUX Pe3yIbTaTOB OCBOEHHUs 00pa3oBaTeIbHOM mpo-
IpaMMBl OCHOBHOT'O 00IIIEro 00pa3oBaHust:
Jluunocmmusie:
1) chopMHpPOBAHHOCTH OTBETCTBEHHOTO OTHOLICHHS K YYEHHIO, TOTOBHOCTH H CHOCOGHOCTH, 00ydaro-
IUXCs K CAMOPA3BUTHIO U CaM000pa30BaHHUIO HA OCHOBE MOTHBAIMU K OOYUYEHHIO U MO3HAHHIO, BEIOODPY
JaybHenInero oopasosanus Ha 0a3e OPHEHTHPOBKH B MUpe Mpodeccuil U npodhecCHOHANBHBIX IIPE/IIIo-
YTCHHH, OCO3HAHHOMY IIOCTPOEHHUIO MHIMBHU/yaIbHON 00pa30BaTe/IbHON TPACKTOPHH € YIETOM yCTOHYH-
BBIX II03HABATEIbHBIX HHTEPECOB;
2) cpopMHPOBAHHOCTE LETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO Pa3BH-
TS HayKH U OOINECTBEHHOW IPAKTHKH;



3) c(opMHpOBaHHOCTH KOMMYHHKATHBHOI KOMIIETCHTHOCTH B OOIIEHHH U COTPY/HHYECTBE CO CBEPCT-
HUKaMH, CTapliiMd ¥ MJIQJIIMMHK, B 00pa3oBaTeNbHOW, OOIIECTBEHHO IOJIE3HONW  yd4eOHO-
HCCIIEI0BATEIbCKOM, TBOPYECKOH M PYTrUX BUIAX JICATEILHOCTH;

4) yMmeHHe SCHO, TOYHO, IPAMOTHO H3JIaraTh CBOU MBICIH B YCTHOW M IHCBMEHHOH pedd, MOHHMATh
CMBICJT IIOCTABJIEHHOM 3a/1a4M, BBICTPaUBAThL apPI'yMEHTAIIHIO, IIPUBOIUTE IPUMEPHI U KOHTPIIPHMEDHI;

5) HpeCTaBIeHHE O MATEMaTHYECKOH HayKe Kak cepe YeI0BEeUecKOil AesITeNbHOCTH, 06 Tanax eé pas-
BUTHSL, O €€ 3HAUUMOCTH ISl PA3BUTHUS [IUBUITH3AIINAH;

6) KPUTHYHOCTH MBIIIJIEHHS, YMEHHE PACIO3HABATE JIOTHYECKH HEKOPPEKTHBIE BHICKA3BIBAHUS, OTINYATh
TUIIOTE3Y OT (paKTa;

7) KpeaTMBHOCTbH MBILUIICHHUS, HHUIMATABA, HAXOAYUBOCTh, aKTUBHOCTD [P PELICHUH aIreOpandecKux
3ajay;

8) yMeHHe KOHTPOIUPOBAThH IPOIECC U Pe3yIbTAT yueOHOM MaTeMaTHIeCKOM e TeIbHOCTH;

9) croco6HOCTE K SMOIMOHATFHOMY BOCIIPHATHIO MaTEMaTHYECKHX 0OBEKTOB, 3a/1a4, PELIEHHUI, paccyk-
JICHUH.

Memanpeomemmuie:

1) ymeHue caMoCTOATENBHO INIAHUPOBATh aJbTEPHATHBHBIC IIYTH JOCTHXKEHUS II€JIel, OCO3HAHHO BHIOH-
paTh Haubosee 3(hEeKTUBHBIE CIIOCOOBI peIICHUS YUeOHBIX M II03HABATELHBIX 3a/1a4.

2) yMeHHE OCYIIECTBIATh KOHTPOJIb [0 PE3YyJIBTATy H 110 CHOCO0Y NEHCTBHS HA YPOBHE IIPOM3BOIHLHOIO
BHUMAaHUS U BHOCUTH HEOOXOIUMBIE KOPPEKTHBBI;

3) yMeHHe aJeKBAaTHO OLEHUBATH IIPABHJIBHOCTH HJIM OIIMOOYHOCTH BBIIOJIHEHHS ydeOHOM 3amaun, eé
O0OBEKTHBHYIO TPYJHOCTh M COOCTBEHHBIE BO3MOYKHOCTH €€ pEeIeHus,

4) oco3HaHHOE BIIAJICHUE JIOTHYECKUMH JICHCTBHUSIMHE OIpeIeICHHUS TIOHITHIA, 0000IIEH S, YCTAHOBIEHHS
aHaJIOTHH, KIacCH(UKAIIMU Ha OCHOBE CaMOCTOSITEIHHOTO BBIOOpA OCHOBAHUM M KPUTEPHEB, YCTAHOBJIE-
HHS POJOBUIOBBIX CBSI3€EH;

5) yMEHME yCTaHaBIMBATh IIPHYMHHO-CIEACTBEHHBIE CBSI3H; CTPOUTh JIOTHYECKOE PACCYKIECHHUE, YMO3a-
KIIIOYeHUE (MHAYKTUBHOE, IETYKTUBHOE U 110 AaHAJIOTMH) ¥ BEIBOJIBL;

6) ymeHue co3JaBaTh, IPHUMEHSATH M IPeoOpa3OBBIBATH 3HAKOBO-CHMBOJIMUECKUE CPENCTBA, MOJEIH H
CXEMBI JIJIS pelleH sl y4eOHbIX U [T03HABATEIbHBIX 3a/1ay;

7) yMEHHE OpraHH30BHIBATH y4eOHOE COTPYAHHYECTBO W COBMECTHYIO JESTEIHHOCTH C YUHTEIEM H
CBEPCTHHKAMU: ONPENENATh 1M, pacipeeneHue QyHKIUH U pojiel YIaCTHUKOB, B3aUMOJEHCTBHE U
obmue crrocoOr! paboTel; yMeHHe paboTaTh B IPyIIIe: HAXOAUTh OOIIEe PEIICHHIE U pa3peraTh KOH(IUK-
Tl Ha OCHOBE COIJIACOBAHMS IO3MLHUM U ydeTa HHTEPECOB, CIyIIaTh NapTHEPA; (GOpMYIHPOBATH, apry-
MEHTHUPOBATh U OTCTAMBATH CBOE MHEHHE;

8) copMuUpOBaHHOCTH y4eOHOU U OOIIENOIH30BATEILCKON KOMIIETEHTHOCTH B 00JIACTH MCIIOIb30BAHUS
HH(POPMAUMOHHO-KOMMYHHUKAIHOHHBIX TeXHOJIOTHI (MK T-KOMIIETEHTHOCTH);

9) nepBoHavalbHBIE IIPEJCTABICHUS 00 HACIX H O METO/IaX MaTEMATHKH Kak 00 YHHBEpPCATHLHOM SI3BIKE
HAyKH U TEXHUKH, O CPE/ICTBE MOJETUPOBAHHUS SIBIICHHI U IIPOIIECCOB;

10) ymenune BHJIETh MaTeMaTHYECKYIO 3a/1ady B KOHTEKCTE MPOOIEMHOM CHTyalldl B IPYTUX AUCIUILIH-
HaX, B OKPY)KaIOIIeH JKU3HH;

11) ymenue HaX0UTh B Pa3IMYHBIX HCTOYHUKAX HH(OPMAIINIO, HEOOXOIUMYIO [UIs PELIeHUs MAaTeMaTH-
YECKHX MPOOJIEM, U IPEICTABIIATH €€ B IIOHATHON (opMe; MIPUHUMATH PEIICHHE B YCIOBHIX HEIOIHOM U
U30BITOYHOM, TOUHON M BEPOSATHOCTHON HH(OPMAIHH;

12) ymenne moHumarh M HCIOJNB30BATH MaTeMATHYECKHE CPEJCTBA HAIVIIHOCTH (PUCYHKH, YePTEXKH,
CXEMBI U JIp.) JUIsl MIUTIOCTPAIIUH, HHTEPIPETAIUH, ApTyMeHTAIIH;

13) ymenue BbIIBUTaTh THIIOTE3B! NP PENICHHM YIeOHBIX 3a/a4 M [OHMMATh HEOOXOIMMOCTh MX IIPO-
BEPKU;

|4) yMeHHe IPUMEHSTH UHTYKTHBHBIEC ¥ JEJYKTHBHBIE CIIOCOOBI pAcCy KI€HHHH, BHIETh Pa3IMdHbIE CTpa-
TETUU PEIIeHUs 3a1aY;

15) noHuManue CyIHOCTH aJrOPUTMHYECKHUX MPENHCAHUM M YMEHHE JeiCTBOBATh B COOTBETCTBHH C
IIPEJUIOKEHHBIM aJITOPHTMOM;

16) yMenue caMoCTOATENBHO CTABUTH IEJH, BEIOUPATH M CO3/[aBaTh alTOPHTMBI JUIS PEIIEHHS YIeOHBIX
MaTeMaTHYECKUX TIPOOIIeM;

17) ymenue mianupoBaTh U OCYIIECTBIIATE JEATEIbHOCTD, HAIPABICHHYIO Ha PElleHHe 3a1ad HCCIIeI0Ba-
TEJILCKOTO XapakTepa.



IlIpeomemmnuie:

1) ymenne paboTaTh ¢ MaTeMaTHYECKHM TEKCTOM (CTPYKTYpPUPOBAaHME, M3BJICUYEHHE HEOOXOMMMON HH-
(opmarum), TOYHO U TPaMOTHO BBIPAKATH CBOM MBICIIH B YCTHOM M IIUCHMEHHON PEyUH, IIPHMEHSS MaTe-
MaTHYECKYI0 TEPMUHOJIOTHIO ¥ CHMBOJIMKY, MCIIOJIb30BaTh Pa3JIMYHbIC SI3BIKM MaTeMaTHKU (CIIOBECHBI,
CUMBOJIMYECKUH, rpaduyuecKuii), 00OCHOBBIBATH CYXKICHHS, IIPOBOJHUTH KIACCH(DUKAIMIO, TOKA3BIBATDH
MaTeMaTHUYECKUE YTBEPIKICHHSI,

2) Bnanenue 6a30BbIM IOHATUMHBIM alIapaToM: UMETh IIPEICTABICHHIE O YUCIe, BIAJCHHE CUMBOJIBLHBIM
SI3BIKOM aJIreOphl, 3HAHUE JJIEMEHTAPHBIX (DYHKIMOHAJIBHBIX 3aBUCHMOCTEN, (JOPMHUpOBAHHE IIPE/ICTaB-
JICHHU# O CTATUCTHYECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM MUPE U O Pa3JIMYHBIX CII0C00aX UX U3BJICUECHUS,
00 0COOEHHOCTSAX BHIBOJIOB M IIPOTHO30B, HOCSIIUX BEPOSTHOCTHBIN XapaKkTep;

3) yMeHHE BBIIOIHATE alredpandeckue mpeodpa3oBaHus PAlHOHAIBHBIX BHIPAKEHHH, TPUMEHSATE HX I
pelueHus y9eOHbIX MaTEMaTHIECKHX 3a/1a4 U 3a/1a4, BOSHHKAOIIHX B CMEXKHBIX YUEOHBIX IIPEIMETAX;

4) yMeHue TI0JIb30BAThCA MaTEMATHIECKUMH (GOPMYJIaMU U CAMOCTOATELHO COCTABIIATE (POPMYJIBI 3aBH-
CHMOCTEH MeXTy BETMIMHAMHU Ha OCHOBE 00OOIIEHHSI YACTHBIX CIIYYaeB U SKCIEPUMEHTA,;

5) yMeHue pemaTh JMHEHHbIE U KBAJpPATHBIE YPABHEHHS M HEPABEHCTBA, A TAKXKE NMPHBOAUMBIE K HHM
YpPaBHEHHsI, HEPABEHCTBA, CHCTEMBI; IIPUMEHATh Ipaduyeckue MpeaCcTaBIeHUs I PEICHNs U UCCIIEN0-
BaHMsI yPAaBHCHHUH, HEPABEHCTB, CUCTEM; IIPUMEHATh IOJTY4YEeHHBIC YMEHHS U PEIICHHs 3a1ad U3 Mare-
MaTHKH, CMEKHBIX IIPEMETOB, IIPAKTHKH;

6) OBJIaJIcHUE CHCTEMON (YHKIIHOHAIBHBIX OHATHH, (DYHKIHOHAIBHBIM S36IKOM U CUMBOJIMKON, YMEHHUE
CTPOUTH TpauKké (yHKIHUH, ONMCHIBATH HX CBOMCTBA, HCIOJIH30BATh (DYHKIMOHATLHO-IpaduUecKue
IPEJICTABJICHHUS JIJIs OIIMCaHKs M aHaJIM3a MaTeMaTUYECKHX 3a/1a4 U PeaThbHBIX 3aBUCHMOCTEIA;

7) OBJaJEHHE OCHOBHBIMH CIIOCOOAMM IPEJCTABICHUS aHAIM3a CTATUCTHYECKUX JAHHBIX; YMEHHE pe-
1IaTh 331244 Ha HaX0XICHHE YaCTOTHI U BEPOSTHOCTH CIIyYaiHBIX COOBITHH,

8) yMeHue NPUMEHATh M3yYeHHbIE HOHATUS, PE3yJIbTAaThl U METObI IPU PEIIEHUH 3a/a4 U3 Pa3IMdIHBIX
pasziesioB Kypca, B TOM YHMCIIE 3a/]a4, HE CBOJSIIMXCS K HEMOCPEJICTBEHHOMY IPUMEHEHUIO M3BECTHBIX
AJITOPUTMOB.

Copep:xanue y4eOHOro mpeamera «Aaredopa»

APUOMETHUKA

PammonanbHbie umcaa. Pacmmpenue MHOXECTBa HATypalbHBIX YHCENI 10 MHOJKECTBA IIEJIBIX.
MHoecTBa IEIBIX YHUCEN 0 MHOXKECTBA PAllHOHAIBHBIX. PallMOHAIBHOE YHMCIIO KaK OTHOIIEHHE m/n,
rJIe m - I1eJI0€ YUCIIO0, N — HaTypaibHoe. CTENeHb C MeIbIM [TOKa3aTelIeM.

HMeiicrBurenbupie ynena. KpagpaTHeii koperb u3 unciaa. Kopens Tpetbeil crenenu. 3ammuch Kop-
HEH C MOMOUIBIO CTETIEHHU C IPOOHBIM ITOKA3aTEIIEM.

[Tonstre 06 uppamuonansHoM yuce. MppalmoHaabHOCT YKCla U HECOM3MEPUMOCTH CTOPOHBI M
JMaroHaiy Kpaapata. JlecaTHuHble IIPUOIMIKEHISI HPPAIHOHAIBHBIX YUCE]L.

MHOXeCTBO eHCTBUTEIBHBIX YHCEIT; IPE/ICTABICHHE JIEHCTBUTEILHBIX YHCE)l OECKOHEUHBIMHU JIECs-
TUYHBIMU J1po0simu. CpaBHEHHE JIEHCTBUTEILHBIX YHCEIL.

Koopnuuarnas npsamas. M3o0paxeHue unces1 TOYKaMH KOOPAMHATHON mpsMoi. YHCIOBEIE mpoMe-
KYTKH.

Nsmepenusi, npubimxenusi, oeHKH. PasMepbl 00beKTOB OKPYKAIOIEro MUpa (0T 3J1eMEHTApHBIX
YacTHIl 10 Beenenno), AMuTenbHOCTh IPOIECCOB B OKPYIKAIOLIEM MUPE, BEIIeneHne MHOXHTEIIS - CTe-
IEHU ACCATH B 3amucy yncia. [[pubimkEnnoe 3HaueHNe BEJIMYUHbI, TOYHOCTH MPUOIIMKenus. [Ipukuka
U OIIEHKA Pe3yJIbTaTOB BBIUHCICHHH.

AJIT'EBPA

Aurrebpamyeckue BbIpazkeHHsl. byKBeHHbIC BBIpaKeHHs (BBIPAKEHUS ¢ IIepeMEHHBIME). UHcIoBoe
3HauYeHHe OyKBEHHOro BBIpaKEHHs. JOIyCTHMBIe 3HA4YEHHS IMEPeMEeHHbIX. [[0JCTaHOBKA BBIPAKEHHUIH
BMECTO IepeMeHHbIX [IpeoOpasoBanue OyKBEHHBIX BBIPAXKEHHUH HA OCHOBE CBOWCTB apu(METHUYECKHX
neiicTBui. PaBeHCTBO OyKBEHHBIX BBIpa)KeHUM. T0OXIECTBO.

Crenenb ¢ HaTypaJIbHBIM IIOKa3aTeleM U €€ CBOMCTBA, OJHOYWIEHB M MHOTOWIeHEl. CTeNeHb MHOTO-
ujena. Ciio)keHue, BBIYUTaHUE, YMHOKEHHE MHOTOWICHOB. DOPMYIIbI COKPAIEHHOTO YMHOKEHHS: KBAl-
par CyMMBI M KBaJpaT pasHocTH. PopMynna pasHOCTH KBaapaToB. [IpeoOpa3oBaHue 11eJ10r0 BIPaKEHUS B
MHOrouwieH. Pa3jokeHre MHOTOWIEHOB Ha MHOXHTENH. MHOTOWIEHBI C OJHON mepeMeHHOM. KopeHb
MHorouieHa. KBagpaTHbIi TpéXuieH; pa3ioKeHHe KBaApaTHOro TPEXUWIeHa Ha MHOXKHTEIIH.



AusreOpandeckas po6s. OCHOBHOE CBOHCTBO anreOpamdeckon apobu. ClokeHHe, BBHIUMTAHHE,
YMHOXEHHE, JieJIeHue anreOpandeckux apodeit. CTemneHs ¢ 1ebIM II0Ka3aTesIeM U € CBOWCTRA.

Panmonanbuele BEIpaKeHHs B UX NTpeoOpa3oBaHus. J[0Ka3aTeabCTBO TOKIECTB.

Ksanparubie kopru. CBolcTBa apH(METHIECKHX KBAJPATHBIX KOPHEHN M MX IPUMEHEHHs K IIpeobpa-
30BaHMIO YHCIIOBBIX BBIPAKECHUN U BBIYHUCIIEHHUSIM.

YpaBuenusi. Ypasnenue ¢ oaHoi mepemenHoil. Kopensb ypaBHeHus. CBOWCTBa YHMCIOBBIX PaBEHCTB.
PaBHOCHIIBHOCTH ypaBHEHHUHU.

Jluneiinoe ypasuenue. Ksanparnoe ypaBnenue: Gpopmyiia KopHeil KBajpaTHoro ypapHenus. Teopema
Buera. IlpumeHeHne ypaBHEHHH, CBOISAIIMXCS K JIMHEHHBIM U KBaJpaTHbIM. [[pUMEpHI peleHus ypas-
HEHHI TPEThEN U YETBEPTOH creneneil. Pemenue 1poOHO-pannoHAIBHBIX YPABHEHUH.

YpaBHeHHE ¢ JIBYMS [IEpeMEHHBIME. JIMHEHHOE ypaBHEHHE ¢ IBYMS [IEPEMEHHBIMHU, IPUMEPHI pelie-
HUS YPAaBHEHUH B LIEJIBIX YHCIIaX.

Cucrema ypaBHEHMH ¢ IBYMS NepeMeHHBIMH. PaBHOCHIBHOCTE cucteM. CHCTEMEI IBYX JTHHEHHBIX
YPaBHEHHUH C [ByMs IIEPEMEHHBIMH; PELICHHE MOACTAHOBKOM U ClioXeHneM. [IpuMephl peleHus: CHCTeM
HEJIMHENHBIX YPaBHEHUH ¢ ABYMS IT€PEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 alIreOpandeckuM CIIOCOOOM.

JlexapToBBl KOOpIMHATEI HA TJIOCKOCTH. I'padmdeckas uHTepIpeTanusl ypaBHEHHs C AByMs Iepe-
MEHHBIMH. ['paduk JMHEHHOTO ypaBHEHHS C ABYMs [EPEeMEHHBIMH; YIJIIOBOW KOO()(HIMEHT, TIPAMOIi;
YCIIOBHE ApAJUICTbHOCTH NPAMBIX. ['paduk mpocTeRImmx HeTUHEHHBIX ypaBHEHHMI: Tapaboa, Tunep6o-
J1a, OKpY>KHOCTb. I'paduyeckast HHTEPIIPETAINS CHCTEM YPaBHEHHH ¢ JBYMSI IIEPEMEHHBIMH.
HepasencrBa. YucioBble HepaBeHCTBA U UX CBOWCTBA.

HepageHcTBO ¢ 01HOM nepeMeHHON. PaBHOCHIIBHOCTH HepaBeHCTB. JIMHEHHbIE HEPABEHCTBA C OIHOM
nepemeHHoi. KanpaTneie HepaBeHcTBa. CHCTEMBI HEPABEHCTB C OJJHON IIEPEMEHHOM.

OyHkuun

OcuoBubIe mOHsATHS. 3aBUCHMOCTH MexX Ty BemnurHamu. [lousitue Gpynkuum. 061acTh onpeneneHus
¥ MHOXKECTBO 3HaYeHu# (pynkumu. Crnocobrr 3amanus Gpynkuuu. ['padux Gynxmun. CoiictBa GyHKIMIA,
ux otobpaxenune Ha rpaduxe. [Ipumeps! rpadMKOB 3aBHCUMOCTEHN, OTPAKAIOIIUX PEATHHBIE TPOIIECCHL.

Yucnospie pynxuun. OyHKIMN, OMHUCHIBAIOIINE HPSIMYIO U OOPATHYIO MPOIOPIHOHATLHEIEC 3aBH-
CHMOCTH, UX rpaduku u coiictsa. Jluneitnas QyHkuus, eé rpaduk u cBoiicta. Ksagparuunas GpyHKIms,
ee rpauk u corictBa. Crenenusle GYHKIHU ¢ HATYPAIBHBIMU [IOKA3aTeNSIMHU 2 U 3, UX rpauKu U CBOIi-
ctBa. I'paduxn dynxumii y=/v, y="1/x, y=|x|.

YucnoBbie mocieaoBaTe SbHOCTH. [IOHSITHE YHCIOBOM MOCTEN0BATENLHOCTH. 3aJaHHE IT0CIEI0BATE b
HOCTH PEKYPPEHTHOH popmymoit u Gpopmyioir »n-ro wieHa.

Apudmerrdeckas U reoMeTpudeckas mporpeccur. GOpMyJIbl #2-I0  wieHa apupMeTHIeCKOH U Teo-
METPUYCCKOM MPOTPECCHiA, CYMMEI IIEPBEIX /1-X WIEHOB. M300paXkeHne wieHOB apupMETHIECKON U Ieo-
METPUYECKOi MPOrpecCHii TOUKaMK KOOPAMHATHON INIOCKOCTH. JIMHEHHBIH ¥ 9KCIIOHEHIUATBHBIA POCT.
C0XHbIE IPOICHTEIL.

BEPOATHOCTb U CTATUCTHUKA

Crarucruxa. Tabnuunoe u rpadudeckoe IpecTaBIeHHE JaHHbIX, CTOJIOYATHIE M KPYTOBBIE JUa-
rpaMMBbl, rpauKy, IPUMEHEHHE JAUarpaMM U rpad¥KoB s OMMCAHUS 3aBHCHMOCTEN pealbHBIX BEIIH-
YKH, U3BJCYEHHE HHPOPMAIMK U3 TaOJHIl, JuarpamM u rpadukos. OnucarenbHble CTaATHCTHYECKHE T10-
Ka3aTeJlM YMCIIOBBIX HaOOPOB: cpeiHee apupMeTHIecKoe, Melnana, HauboJIbIIee U HauMEHbIIEe 3Hade-
Hus. Mepel pacceMBaHus: pa3Max, JUCIEPCUS U CTaHIAPTHOE OTKJIOHEHHE.,

Cryuaiinas m3MeHYHBOCTh. V3MEHUMBOCTE IpH M3MepeHMsIX. Pemarorue mpaBuiia. 3akoHOMEp-
HOCTH B U3MEHYMBBIX BEJIMYAHAX.

Cuayuaiinbie coObITHsI. CiTydaifHbIe OIBITHI (3KCIIEPUMEHTBI), SJIEMEHTApHBIE CIIydalHbIe COObI-
THA (McX0/bl). BeposTHOCTH 27eMeHTapHBIX coObITHIA. COOBITHS B CIIydaHBIX SKCIEPHMEHTAX U Oj1aro-
IIPUATCTBYIOIIME dJIEMEHTAPHBIE COOBITUS. BeposaTHOCTH cityyaifHBIX COOBITHIA. ONBITHI C PAaBHOBO3MOX-
HBIMH 3JIEMEHTApPHBIMU COOBITHAMU. Kitaccudeckrne BepOSITHOCTHBIE OIBITHI C HCIIOJIB30BAHHEM MOHET,
Kyoukos. IIpencrasienue coObiTuii ¢ moMoIneio auarpamm Diijiepa. [IpoTHBOMONI0KHEIE COOBITHS, 00B-
ellMHEeHHe U nepecedeHne coowTuil. [IpaBuio cnoxenus BepostHocTei. Corydaiineni BeiOop. [Ipencras-
JIEHHE SKCIEPUMEHTa B BUe JepeBa. HezaBucumple cOOBITHS. YMHOXEHHAE BEPOSITHOCTEH HE3aBUCHUMBIX
coOwrtuit. [TocenoBarepbHbBIe HE3aBHCHMBIE UCIIBITAHUS. [IpeficTaBieHHe O HE3aBUCHMBIX COOBITHSIX B

XKHU3HH.



JJieMeHThI KOMOMHATOPHKH. [IpaBuIo yMHOXKeHHs, IepecTaHoBKH, (akropuan yucia. Couera-
HHSL M YUCII0 coveTanuii. Mopmyiia yucia coderanuit. Tpeyromsauk ITackans. OneiTsl ¢ 60IBIIMM YHC-
JIOM PaBHOBO3MOXKHBIX DJIEMEHTAPHBIX COOBITHH. BEIMuCIeHHe BEpOSTHOCTEN B ONBITAX ¢ IPHMEHEHUEM
KoMOUHATOPHBIX popmyn. Mcnbrranus beprymm. Yernex u Heynada. BepostHOCTH COOBITHIT B CepHy HC-
nelTaHui bepHym. :

Cuay4qaiinpie BeJHMYHHBbI. 3HAKOMCTBO CO CIIyYailHBIMM BEMYMHAMH Ha IIPHMeEpPaX KOHEYHbIX
JUCKPETHBIX CIIy4alHBIX BeJIM4YMH. Pacnpenenenue BepositHocTedd. Maremaruueckoe oxupanue. CBOI-
CTBa MaTeMaTHYeCKOro oxuianus. [lonsrue o 3akone Gonbmux yucen. Mamepenne BepositHocTeit. [pu-
MEeHeHHE 3aKOoHa OOJIBIIMX YHCENT B COILHOJIOTHH, CTPAXOBAHUH, B 3PaBOOXPAHEHUH, 0OECIICUeHHH Oe3-
OIIACHOCTH HACEJIECHUsSI B UPE3BBIUANHBIX CUTYAIIHSIX.

JIOI'HKA 1 MHOKECTBA

Teopernko-mMHOKecTBEHHbIE MOHATHS. MHOXECTBO, DJIEMEHT MHOXKECTBA. 3aJaHUE MHOMKECTB IIe-
pPEUYUCIICHUEM DSJIEMEHTOB, XapaKTePpUCTUYCCKUM CBOMCTBOM. CTaHI[apTHBIe 0003HAYEHHUS] YUCIOBBIX
MHOKecTB. Ilycroe MHOMKeCTBO M ero obosHauenme. IloamuoxkecTBO. OObEMHEHHE M IEpecedeHHe
MHOYECTB, Pa3HOCTh MHOYKECTB.

WnmocTpanys OTHOIIEHUH MKy MHOXKECTBAMH C IMOMOIIIBIO Jiuarpamm Ditiepa—Benna.

DJjieMeHThbI JOrHKH. [IoHATHEe O PABHOCHIBHOCTH, CJI€0BAHKUH, YIOTPEOIEHHE JTJOTHIECKUX CBA30K
eciu...,mo..., 6 MOM U MONb-KO 8 MOM Clyydae, JOTHYECKUE CBSI3KH U, UL

MATEMATHUKA B UCTOPUYECKOM PA3BUTHUU
HMcropuss (popMupoBaHHs MOHATHS YHCIA: HATypajJbHBIE YuCIa, APOOH, HEAOCTATOYHOCTH PAILlHO-
HAJIBHBIX YHCEIT JUIA TEOMETPHYECKUX U3MEPEHUH, HpparroHaibHble yrcia. CTapuHHBIE CUCTEMBI 3aIld-
cu uuceln. JIpobu B Basuione, Erunre, Pume, OtkpbiTue pecsatuunbix apoOeil. CTapuHHBIE CHCTEMBI
Mep. JlecaTuanbie Ipobu U MeTpudeckas cucreMa Mep. I[losBIICHHE OTpUIATENbHBIX YHCeN U Hyns. JI.
Marnunkuii. JI, Ditep.
Bo3nukHOBEHHE MaTeMaTUKH KaK HayKH, STalbl ee pa3ButTHs. OCHOBHBIE pa3jellbl MaTEMATUKH.
Beimaromuecs MaTeMaTUKK ¥ UX BKJIAJ] B Pa3BUTHE HAYKH.
beckoneuHOCTH MHOKECTBA NPOCTBIX YHceN. YHcia W JUIMHBI OTPE3KOB. PalMoHalbHbIE YHCIa.
[TorpebnocTs B uppanuonanbHbIx unciax. [lkoma [Tudaropa
3apoxxienue anreOpbl B Henpax apupmeTuku. An-Xopesmu. PoxieHue OYKBEHHONW CHMBOJIMKH.
[I.Oepma, ®. Buer, P. Jlekapr. McTopus Bompoca o HaxoxaeHHH (OpMyJ KOpHEH anrebpamdeckux
YPaBHEHHUH, HEPa3pelIMMOCTh B paJuKagax ypaBHEHHH cremenu, Oonbine detsbipex. H. Taprambs, JDx.
Kapnano, H.X. A6ens, D. ['anya.
M300peTenne MeTona KOOPJIMHAT, TTO3BOJISIONIETO MEPEBOUTL TEOMETPUUYECKHE OOBEKTH Ha S3bIK
anreOper. P. Jlexapr u I1. @epma. [Tpumeps! pa3iudHbIX CHCTEM KOOPIMHAT Ha IIJIOCKOCTH.
3amaya Jleomapno ITuzanckoro (®ubonauun) o kposnukax, unciaa GuboHauun. 3ajada o Iaxmar-
HOH JI0CKe.
Hcrokn Teopun BeposATHOCTEH: cTpaxoBoe jeno, azaprTHble urpel I1. ®epma m B. Ilackams. S,
bepnymnmu. A.H. Koamoropos.
Pone poccuiickux yueHeIX B pasButuu Martemaruku: JI. Ditmep. H.U. JloGaueBckwit,
I1.JI.Yebpmmues, C. Kopanesckas, A.H. Konmoropos.
Maremaruka B passutum Poccun: Ilerp I, mKosa MaTeMaTHYeCKUX ¥ HABHTAIKUX HAYK, PA3BUTHE
poccwuiickoro ¢ora, A.H. Kpsuios. Kocmugeckas nporpamma u M.B. Kengpmr.

TemaTnueckoe IJIaHHPOBaHHUE

7 kiace
No TeMbI Tema KosmmaecTBo yacoB
1 Breipaskenus. ToxnecTBa. YpaBHEHHS. 23
2 OyHKIUH. 11

3 CreneHs ¢ HaTypaJIbHBIM ITOKa3aTeIEM. 11




4 MHorowieHsl. 17
5 DopMyIIbI COKPAIIEHHOTO YMHOKEHHSL. 19
6 CucTeMBbl TMHEHHBIX YpaBHEHUIA. 16
7 IToBTOpeHue. 3
Obmee KoIHYECTBO YACOB 102
8 kiacc
Noete- | Tema KonuuectBo
MBI 4acoB
1 IToBTOpeHue Marepuaia, H3y4eHHoro B 7 kiacce. | 3
2. Panmonansubre apodu. 23
3 KBanpaTHbie KOpHH. 19
4. KBanparusle ypaBHEHHUSI. 2]
3 Hepasencraa. 20
6. Crenenb ¢ nebIM TOKa3aTeaeM. DieMeHTs cta- | 11
TUCTHKH
7. [ToBTOpEHuE. 5
Obmee KoIMYECTBO YaCOB 102
9 knace
Nete- | Tema Komudaectso
MBI 4acoB
1 KBanpatuunas GyHKIws 24
2 YpaBHEHHMS U HEPABEHCTBA C OJ[HOW IIEPEMEHHOI 17
3 YpaBHEHHUS U HEPaBEHCTBA C JIBYMsI IIEPEMEHHBIMH 16
4 ApudmeTHueckas 1 reoMeTpHYECKast IPOrPECCUH 13
5 OneMeHThI KOMOMHATOPUKH H TEOPHH BeposTHOCTEH | 13
6 IToBTOpEeHue 19




O0mee KOJIMYECTBO YACOB 102

IIJNIAHUPYEMBIE PE3YJIbTATBI UBYUEHUS KYPCA AJII'EGPBI

7 Kaace

PamuonajbHbIe 4YHCIA

BhIITyCKHHUK Hay4HTCS:

1) moHMMaTh OCOOEHHOCTH JCCATUYHON CHUCTEMBI CUMCIICHHS;

2) BIAJETh NOHATUSAMH, CBS3AaHHBIMH C JICIUMOCTBIO HATYPAIbHBIX YHCEI;

BBITYCKHUK OJIYYUT BO3MOKHOCTE:

3) NO3HAKOMUMBCA ¢ NOSUYUOHHBIMU CUCEMAMU CYUCTCHUS C OCHOBAHUAMU, omauyHbimu om 10,
JeiicTBUTEIbLHBIE YHC/IA

BBITYyCKHUK Hay4uTCS:

1) ucmosp30BaTh HadallbHBIC IIPEICTABICHUS O MHOYKECTBE JIEHCTBUTEIBHBIX YHCE,

Buinycknuk noiyuum 603moicHOCmb !

2) paseume npeocmasiienue 0 4ucie U YUCI08bIX CUCEMAX OM HAMYPALbHBIX 00 0etiCMEUMEeNbHbIX Y-
cell; 0 POl 6bIYUCTICHUL 6 HelI06eYeCKOll NPAKMUKe:

M3mepenusi, npudIMiKeHUs, OEHKH

BhINYyCKHUK HAy4YHTCS:

1) ucronp30BaTh B XOZI€ PEIIEHHs 3a1ad SJIEMEHTApHbIE IIPEJCTABIECHUS, CBS3aHHBIE C IPUOTHKEH-
HBIMH 3HAYEHUSIMH BEJIUYHUH.

Buinycknuk noiyuum 603moicHoCmy:

2. NOHAMb, YMO YUCN06ble OAHHbIE, KOMOPbLE UCNONLIYVIOMCSL OJIsL XAPAKMEPUCTIUKY 00beKMO8 OKPYICa-
1owe20 Mupa, AGNAIOMC NPEUMyuWecmeeHno NPUONUNCEHHBIMU, YO NO 3aNUCU NPUOLUNCEHHBIX 3HAYe-
HUl, COORPIACAUUXCSL 6 UHDOPMAYUOHHBIX UCTIOYHUKAX, MOJICHO CYOUMb O NOSPEUHOCIU NPUOIUICCHUS,
3. noHsmMb, YUMo NO2PeUtHoCMsb Pe3yibmama 6bIYUCIeH UL QONAICHA ObIMb COUSMEPUMA C NO2PEULHOCTIBIO
UCXOOHBIX OAHHBIX.

Adredpanveckue BbIPasKEHHS

BhBITyCKHHUK HayduTCs:

1) BiasieTh MOHATHAMM TOXKIECTBOY», KTOXKIECTBEHHOE MIPe0Opa3oBaHUey, PELIaTh 3a1a4t, COJAEPIKAIIUE
OyKBEHHBIE JaHHEIE; paboTaTh ¢ HopMyIaMu;

Buinycknuk noiyuum 603m04cHOCb

2)nayuumocs 6bINONHAML MHO0ULA208bLE NPEOOPA3Z0BAHUSL PAYUOHAILHBIX GbIPANCCHUL, NPUMEHSS Ull-
POxKuUli Habop cnocobos U NPuemos.

YpaBuenus

BBITYCKHHUK Hay4MTCS:

1) pemaTh OCHOBHBIE BHUJIBI PAIIMOHATIBHBIX YPABHEHHM C OJIHOU TIEPEMEHHOMA.

Buinycknuk nonyuum 603moxicHocmy:

2) o6rademo cheyuanbHulMu NPUEMAMU PeULeHUs YPAGHEHULL

8 kaacce



Panuonanpubie 4yuciaa

BbINyCKHUK HayuyHTCS:

1) BBIpaXKaTh yMCIa B SKBUBAICHTHBIX (OpMax, BBIOMpas HambOJee MOAXOMISIIYIO B 3aBHCUMOCTH OT
KOHKPETHO! CUTYaIlUH;

2) CpaBHHBATH U YIOPSIOYMBATH PAllHOHAIBHEIE YKCIIA;

3) BBINOJNHATH BBIMUCIEHHS C PALMOHATBHBIME YHCIAMH, COYETas YCTHbIE W MACHMEHHBIE TPHEMEI
BBIYMCIICHUM, IIPUMEHATH KAJIBKYJISTOP;

BEIyCKHHK IOTYYUT BOZMOIKHOCTS:

4) nosnakomumocs ¢ NO3UYUOHHBIMU CUCEMAMU CYUCICHUS C OCHOBAHUAMU, OMAUYHbIMU om 10,

5) yenybumo u pazeums npedcmagienus 0 HAMyparbHblX YUCLAX U CEOLICMBAX OeNUMOCTNU;
JeiicTBUTEIbHBIE YHCIA

BBIITYCKHUK Hay4dHTCS:

1) BrajgeTe NMOHATHEM KBaJIpaTHOTO KOPHSI, MPUMEHSATH €ro B BBIYUCICHHUSX.

BuinyckHuk nonyuum 603moicHoCcmy.

2) passumv npeocmasnenue 0 4ucne u YUCI0BbIX CUCIIEMAX OM HAMYPALLHBIX 00 OeliCMEUmeNbHbIX Y-
cell; 0 POl 6bIYUCIEH UL 6 Yel0BeYecKOll NPAKmuKe:

N3mepenusi, npudImKeHus, ONEeHKH

BeInycKHUK Hay4HTCS:

l)ucronp3oBaTh B XOZl€ PEINECHUs 3a7ad dJIEMEHTapHBIC IPECTABIEHHUS, CBA3aHHBIC C MPHOIMKEH-
HBIMU 3HAYCHUSIMUA BEJIMYHH.

Buinycknuk nonyuum 603mosicnocmn.:

2)NOHAMb, YUMo YUCLO6ble OAHHbIE, KOMOPbLe UCNONLIVIOMCA OISl XAPAKMEPUCTIUKU 00BeKMOo8 OKpYICa-
Ioue2o Mupa, S6IAI0MCs NPeUMyUeCmeenHo NPUOTIUNCEHHLIMU, YO NO 3aNUCU NPUOIUNCEHHBIX 3HAYe-
HUll, COOEPACAUUXCSL 6 UHPOPMAYUOHHBIX UCTIOUHUKAX, MOJICHO CYOUMb O NOZPEUHOCTIU NPUBIUICCHUS,
Auaredpanueckne BbIpasKeHUsI

Bemyckuux HayumTes:

1) BBIIONHATH INIPe0OpPa30BaHUS BBIPAKECHHUM, COMEPKAINUX CTEHNEHH ¢ LEJbIMH [10KA3aTeISIMH U
KBaJIpaTHbIE KOPHH;

2) BBIIOJHATH TOXJECTBEHHBIE IPE0OPA30BAHUS PAIMOHAIBHBIX BBIPAKEHHH HA OCHOBE IIPABHUII
JEUCTBUM HaJ MHOIOYWICHAMHU U ajlreOpandecKuMu JpoOsMH;

3) BBINOJHATH PA3JIOKEHHE MHOTOWIEHOB HA MHOXHTEIH,

Buinycknux nonyuum 03modcHocmy.:

4)Hayuumocs 6blNONHAMbL MHO20ULA20BbIE NPeOOPA306AHUSL PAYUOHAILHBIX GbIPAJNCCHUT, NPUMEHAS Uil-
PpoKuil Habop cnocob06 u NPUeMos;

YpaBHeHust

BhIIyCKHUK HayuduTCs:

1) pemiath OCHOBHBIE BH[IbI PAIIMOHANBHBIX YPAaBHEHHIT C OJHON IIEPEMEHHON, CHCTEMBI ByX ypaBHe-
HUH C BYMs IE€pEeMEHHBIMH,

2) noHuMaTh ypaBHEHHE KaK BaKHEHIIYI0 MAaTeMaTHYECKyIO MOJETb Ul ONHCAHHS M H3yYeHHs
PasHOOOPAa3HBIX PEaNbHBIX CUTYAIHIl, PEIIaTh TEKCTOBbIE 3aj1aud aureGpamdeckKiM METOOM;

3) npuMeHsTh rpaduyecKue MPeNCTaBICHUs ULl HCCIEAOBAHUs YPABHEHMi, HCCIEIOBAHMS M pelle-
HHsI CHCTEM YPaBHEHUH C JIByMs IIEPEMEHHEBIMHU.

Buinycknux nonyuum 603moxicnocms.

1) osrademe cneyuanvnvivu npuemamu pewienus ypasnenuii u cucmem ypasHenuii; Yeepenno npume-
HAMb annapam ypasHenutl Oisi peuweHus pasHooopasHlx 3a0ay U3 MamemMamuxu, CMedJCHbIX npeoMenos,
NPAKMUKU,

HepaBencrpa

BEITYyCKHUK Hay4duTCs:

1) monnmarh W NMPUMEHATH TEPMHHOJOTMIO W CHMBOJWKY, CBA3aHHBIE C OTHOIICHHEM HEPaBEHCTBA,
CBOMCTBAa YHCIIOBBIX HEPABEHCTB;

Buinycknux nony4um 603modicHOCHb HAVYUMBCSL:

2) pasnoobpasneim npuemam 00KA3amenbCmea HepaseHcme.

OcHOBHbIC MOHSATHS. YHCIOBBIE (PYHKIMH

BhINyCKHUK Hay4uTCS:

1) cTpouTsh rpaduke smeMEHTapHBIX (YHKIHIL; HCCIEN0BATh CBOWCTBA YMCIOBBIX (DYHKIHH HA OCHO-
B€ M3YYEHHS IOBEJCHHs HX IpauKOB;




Buinycknuk noayuum 603mocHOCHb HAYYUMbCA.
2) npo6o0ume uccied06ans, CesA3anHble C U3YHeHUeM CEOLUCME (YHKYUIL.

9 knace
PanmonanbHble 4yHcaa
BhITYCKHUK Hay4duTCs:
1) ucHonp30BaTh MOHATHUS U YYCHUS, CBSI3aHHBIE C IIPOIOPIHOHATLHOCTHIO BEJIMYHH, [IPOIEHTAMU B
XOJle PelIeHUs] MaTeMaTUYeCKUX 3a/1a4 U 3a/1a4 U3 CMEXHBIX IIPEIMETOB, BBIIOJIHITH HECIOKHBIC ITpaK-
TUYECKHE PACUETEL.
BBITyCKHUK ITOJTYYUT BOZMOYKHOCTE:
2) HaydumvCs UCnob306ams NPUEMbl , PAYUOHATUSUPYIOWUE BLIYUCTIEHUS, NPUOOPECU NPUBLIYKY KOH-
MPONIUPOBAMb GbIYUCIEHUS, 6b10UPASL NOOXOOAWUU OJIsL CUMYAYUU CHOCOO.
JeificTBUTEIbHBIE YHCIA
BBINYyCKHUK Hay4YHTCS:
1) BnajgeTp NMOHSATHEM KBAJpPaTHOIO KOPHS, IPUMEHSTH €ro B BBIYUCICHHSIX.
BuinyckHuk nony4um 603moiCHOCb.!
2) pazeumo u yenyoume 3HAHUA O OeCAMUYHOU 3aNUCU OeUICMBUMENbHBIX YUcel (nepuooudeckue u Hene-
puooudeckue opoou).
Auaredpandyeckne BbIpasKeHUSI
BBINYCKHUK Hay4YUTCS:
1) BBIIOJHATH TOXJIECTBEHHBIE IPE0OpPa30BaHUs PAMOHATBHBIX BBIPAKEHUN Ha OCHOBE IIPaBHUII
JNEeHCTBUM HajJ MHOTOWIEHAMH U ajireOparnvecKuMu ApoOsMHU;
2) BBINOJHATH Pa3JI0KEHUE MHOTOUICHOB Ha MHOKHUTEJIH,
Beinycknux nonyuum 603moaucHocms.
3) npumenamv mooicoecmeenHvle NPeodPa36anus O peuleHus 3a0ay U3 pasiuyHblX pasoeios Kypcd
(nanpumep, OJis1 HAXOACOEHUS HAUOONbULE20/HAUMEHbULE20 3HAYEHUS BbIPANCEHUS).
YpaBuenust
BeIyCcKHMK Hay4duTCS:
1) moHuMarh ypaBHEHHE KaK BaXHEHINYIO MaTreMaTHYeCKYIO MOJEIb I ONUCAHUS W W3yUeHHUs
pa3sHOOOPA3HBIX pealbHBIX CUTYAIMi, PEIIaTh TEKCTOBBIC 3aa4i areOpandecKuM METOIOM;
Bvinycknuk nonyuum 603moocHocmy.
2)npumensame_epauueckue_npedcmasienus 01 UCCieQ08anUs YPAGHEeHUL, Cucmem YpasHeHull, cooep-
Jrcauyux 6yKeeHHvle KOIPDPuyUeHmbi.
HepaBencrBa
BEINYCKHUK HayduTCs:
1) pemare nuHElHBIE HEPABEHCTBA C OJHON IIEPEMEHHOM M HMX CHCTEMBI, pelaTh KBaJpaTHble Hepa-
BEHCTBA C OINOPOH Ha rpaduyecKue Ipe/ICTaBICHHUS,
2) IPUMEHATH allapaT HEPaBeHCTB Ul PELICHUsS 3a/1a4 W3 Pa3IMYHBIX pa3JielioB Kypca.
Buinycknuk nonyyum 803mMouCHOCb HAYYUMBCSL:
3) pasznoobpasnvim npuemam OO0KA3AMeNbCMEA HEPABEHCME, Y8ePeHHO NPUMEHSMb Annapam Hepa-
6eHCME 05 peuLeHUs. pasHooOPaA3HbIX MAMEMAMUYECKUX 3A0a4 U 3A0aY CMENCHLX NPeOMEMO8, NPAKmM-
KU,
4) npumename epaguyueckue npeocmasienus Onsl UCCLeO08AHUS HePABEHCME, CUCMEM HepaGeHCMS, CO-
oeporcauux OykeeHmnvie K0dppuyueHmol.
OcHoBHbIC NMOHATHS. YHCIOBbIEe (YyHKIIHH
BEITYCKHUK HayyduTCs:
1) monuMaTe ¥ MCHONB30BaTh (DYHKIMOHAIBHEIEC TOHATHS W SI3BIK (TEPMHHBI, CHMBOJIHYECKHE 000-
3HAYEHMUS);
2) CcTpoUTh TrpaduKH 3JIEMEHTapHBIX (QYHKIIHI; HCCIIeN0BaTh CBOMCTBA YHCIIOBBIX (DYHKIMM Ha OCHO-
BE M3YYEHHUS IOBEJCHHS HX Ipa(uKoB;
3) moHuMaTh (QYHKIHMIO KaK BaXKHEUIIYI0 MaTeMaTHYeCKYI0 MOJIEIb JUIss OIMCAHHs IPOIECCOB H
SBJICHUH OKPY’KAIOIIEro MHUPA, IPUMEHSTh (YHKIIMOHAJIBHBIA SI3BIK JIJIST ONMCAHHS ¥ HCCIICIOBAHUS
3aBHCUMOCTEH MeXy PU3NYECKHMH BETHIMHAMHU.
Buinycknux nonyyum 03moxucHOCHb HAYHUMbCAL!




4) nposodums uccredo8anus, céa3anHvle ¢ U3YYeHUeM C80UCME QYHKYUL, 8 MOM YUcie ¢ UCNOIb30BAHU-
emM KoMnblomepa, HA 0CHOBe 2PpApuUKo8 U3y4eHHbIX QYHKYULI cmpoums Oojee Cl0diCHble epaduku (Kycoy-
HO-3a0a4Hble, C «BLIKOJOMBIMUY MOYKAMU U M.N.),

5) ucnonvzoeamv QyHKyuoHaIbHLIE NpeOCmMasieHus U cOUCMEA QYHKYUL OJis peuleHus mamemamuye-
CKUX 3a0a4 U3 pasiuyHulx pasoenos Kypea.

YucsioBble MOCTIEA0BATEILHOCTH

BhINYyCKHUK HayduTCs:

1) MOHMMATH M UCIIOJIB30BaTh SI3BIK IIOCIIEI0BATEIBHOCTEN (TEPMHUHBI, CAMBOJIHYECKHE 0003HAYECHNU);

2) npuMeHSTH (OPMYIIBI, CBI3aHHBIE C apU(PMETHUIECKOH M IeOMETpUYECKOH IIPOrpeccHsMHU, M all-
napat, cOpPMHPOBAHHBIA IIPU U3YUYEHHH JPYTUX pa3fesloB Kypca, K PEIIECHHIO 3a7a4, B TOM YHCIIE C
KOHTEKCTOM M3 PEaIbHOU XKHU3HU.

Beinycknux nonyuum 603moiCHOCIb HAYYUMBCAL:

3) pewamov KoMOUHUPOBAHHbIE 3A0AYU C NPUMEHEHUEM (QOPMYI N-20 HNeHA U CYMMbl NEPEbIX NYNEHOE
apugpmemuieckou u eeomMempudeckol npoepeccull, NPUMEeHIMb NPU DMOM annapam ypasHeHull u Hepa-
8eHCME,

4) nonumame apugpmemuyeckylo u 2eoMempuyeckylo npoepeccul Kax QYHKYuU HamypaibHo20 ap2ymMeH-
ma; ceA3bI8aAMb APUPMEMULECKYI0 NPO2Pecculo ¢ JUHEUHbIM POCMOM, 2eOMEMPUYECKYI0 — C IKCNOHEH-
YUANbHLIM POCIMOM.

OnucarejJbHasi CTATHCTHKA

BBITYCKHUK HAYYHUTCS HCIOJB30BATh IPOCTEHINNE CIOCOOBI #PENCTaBICHUS M aHajlu3a CTaTUCTHYE-
CKUX JJaHHBIX.

Buinycknux noayuum 603moiCcHOCHb npUodpecmu nepeoHaYaIbHbLIL Onblm op2anusayuu cbopa OaHHbIX
npu nposedeHuU onpoca 0oujecmeenHHo020 MHEHUs, OCYUecCmeiame ux ananus, npeocmasiims pe3yioma-
mbl Onpoca 6 uoee maobiuysl, OUALPAMMEBIL.

Cayuyaiinpie cOOBITHSI H BepPOSITHOCTD

BBIYCKHHK HAYYHUTCSs HAXOIWTh OTHOCHTENBHYIO YacTOTY M BEPOSITHOCTB CIIy4alHOTO COOBITHS.
Buinycknuxk nonyuum 803modicHocms npuodpecmu onvim npoeeoeHUst CyHatiHblx SKCNePUMEHMOEB, 6 MOM
yucie ¢ NOMOUbIO KOMILIOMEPHO20 MOOENIUPOBAHUSA, UHMePNPemayuu ux pes3yibmamoe.
Kombunaropuka

BhIyCKHMK HayduTCs pemarh KOMOMHATOPHBIE 3aJauydl Ha HAXOXKJICHHE 4YHCIa OOBEKTOB MIH KOM-
OuHaUi.

BblnyckHUK noiyuum 803MOJNCHOCHIb HAVYUMbCA HEKOMOPLIM CHeYUAIbHBIM NPUeMam peuteHus KomMou-
HAMOPHBIX 3A0aH.




