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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

[Tporpamma obecrieunBaeT JOCTHIKEHUE CICAYIONINX PEe3yIbTaTOB OCBOSHUS 00pa30BaTeIbHON POTPaMMBI
OCHOBHOTO 00IIIeT0 00pa3oBaHMS:
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JUYHOCMHbLE:
c(OPMHPOBAHHOCTH OTBETCTBEHHOI'O OTHOILIEHHS K YYEHHIO, TOTOBHOCTh U CHOCOOHOCTh OOYYarOMMXCs K
CaMOpPa3BUTHI0O M C€aMOOOpa30BaHMIO HA OCHOBE MOTHBAallMM K OOYYEHHIO M TIO3HAHUIO, BBIOOPY
JanpHelmero oOpa3oBaHusi Ha 0a3e OPHUEHTUPOBKM B Mupe Impodeccuit uU  mpodeccuoHaNbHBIX
NPEINOYTEHUH, OCO3HAHHOMY IOCTPOCHUIO HHIMBUAYAJIbHOW O0O0pa30BaTENbHONW TPACKTOPHH C Y4ETOM
YCTONYMBBIX MO3HABATEIBLHBIX HHTEPECOB;
c(OPMHPOBAHHOCTH LEIOCTHOTO MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HaYKU ¥ OOLIECTBEHHOW MPAKTUKH;
c(hOpMUPOBAHHOCTh KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOIIEHUH M COTPYJHHUYECTBE CO CBEPCTHUKAMHU,
CTapUIMMH W MIAIIIAMH, B 00pa30BaTeIbHON, OOIIECTBEHHO IIOJIC3HOW, Y4eOHO-HCCIEIOBATEIbCKOM,
TBOPYECKOM U IPYrUX BUIAX JNESATEIbHOCTH;
YMEHHE SICHO, TOYHO, IPaMOTHO M3J1araThb CBOM MBICIM B YCTHOM M NHCbMEHHOH peuu, NOHMMATh CMBICI
IIOCTaBJIEHHOW 3a/1a4M, BHICTPAUBaTh apryMEHTALMIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI;
MPEJICTAaBICHUE O MATEMaTHYECKON HayKe Kak cepe YyeIoBEYECKOM e TeNbHOCTH, 00 dTanax e€ pa3BUTHS,
0 €€ 3HAYMMOCTH JIJIsl Pa3BUTHS LIUBUIN3ALINY;
KPUTHUYHOCTb MBILUIEHNS, YMEHHE Ppaclo3HaBaTh JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHMS, OTIMYATh
rUnoTesy oT (hakra;
KpPEaTUBHOCTh MBIIUICHUS, UHUIMATHBA, HAXOAYMBOCTb, AKTHBHOCTb IIPU PEIICHUU anreOpandyecKux 3ajad;
YMEHHE KOHTPOJIUPOBATH MPOLIECC U Pe3ybTaT yueOHOM MaTeMaTUYECKOM JesITeNbHOCTH;
CIIOCOOHOCTP K OMOLIMOHAIIBHOMY BOCHPUATHIO MaTeMaTHYeCKMX OOBEKTOB, 3a/ay, peIHICHUI,
paccyKIeHUM.
Memanpeomemuule:
YMEHHUE CaMOCTOSITENIFHO TUIAHUPOBATh albTEPHATHUBHBIC MyTH JOCTHXKEHHS LIEJIeH, OCO3HAHHO BBIOMPATH
Haubosee a3 dekTuBHbIE CIOCOOBI pelIeHns Y4eOHbIX U TT03HABATEeNbHBIX 33124,
YMEHHE OCYIIECTBIISATh KOHTPOJIb MO Pe3yabTaTy M MO CHOCOOYy ACWCTBHS Ha YPOBHE IPOU3BOJIHLHOTO
BHUMAaHUS U BHOCUTHh HEOOXOAUMBIE KOPPEKTHBHI;
YMEHHME aJIeKBaTHO OILICHMBAaTh IPABUJIBHOCTh WJIM OHIMOOYHOCTH BBIMOJHEHUS Y4eOHOM 3amauu, eé
00BEKTHBHYIO TPYIHOCTh U COOCTBEHHBIE BOZMOKHOCTH €€ PELICHHUS;
OCO3HAHHOE BJIAJICHUE JIOTUYECKUMHU JEHCTBUSMHU ONPEICIICHUS MOHATUH, 000OILEHUs, YCTaHOBJIECHMS
aHaJIOTHi, Kiaccu(UKalMy Ha OCHOBE CaMOCTOSATEILHOTO BBIOOPAa OCHOBAHHUM U KPUTEPUEB, YCTAHOBIICHUS
POJOBUIOBBIX CBS3EH;
YMEHHME YyCTaHaBIMBaTh IPUYMHHO-CIEACTBEHHbIE CBA3M; CTPOUTh JIOTUYECKOE PpaCCyKIEHUE,
YMO3aK/II04eHNe (MHIYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;
YMEHHUE CO03/1aBaTh, IPUMEHATh U MPeoOpa30BbIBaTh 3HAKOBO- CUMBOJIMUYECKUE CPEACTBA, MOJIENIN U CXEMBI
JUISL pellieHrs y4eOHBIX U TIO3HABaTENIbHBIX 33]1a4;
YMEHHE OpraHU30BBIBaTh Yy4eOHOE COTPYAHMYECTBO U COBMECTHYIO JESTEIbHOCTb C YUUTEIeM U
CBEpCTHUKAMM: OIPENeNIATh LENH, paclpeneneHue (GyHKIMA M poyied y4acTHHKOB, B3aUMOJEWCTBUE U
obmre crmocoObl paboThI; yMeHHE paboTaThk B TPYIINE: HAXOAUTH O0IIee pelleHUe U pa3peniaTh KOH(PIUKTHI
Ha OCHOBE COIJIACOBAaHUS MO3MIMH M Yy4y€ra HHTEpPecoB; ciyuiaTh NapTHEPA; (GOpPMYIHpPOBaTh,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHUE;
c(OpPMHPOBAHHOCTh Y4eOHOW M OOIIENOIb30BATEIbCKONW KOMIIETEHTHOCTH B OOJIACTH HCHOJIb30BAHUS
MH(}OPMallMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruit (MKT-koMmnereHTHOCTH);
NepBOHaYaJIbHbIE MPEACTABIEHUS 00 UIeAX U O METO/IaX MaTeMAaTUKH Kak 00 YHUBEPCAJIbHOM SI3bIKE HAYKU
U TEXHUKH, O CPE/ICTBE MOJICTTUPOBAHUS SBJIEHUI U MTPOLIECCOB;
YMEHHUE BHUJETh MaTeMaTHUECKYIO 3ajJjauy B KOHTEKCTE MPOOJEMHOIN CUTYyallMH B APYIMX TUCIHMILIMHAX, B
OKpY>KarOIleH KU3HU;
YMEHUE HAaXOJUTh B pa3IMYHBIX HCTOYHMKAX HWHPOPMALMIO, HEOOXOIUMYIO s  peIIeHUs
MaTeMaTHYeCKUX MpoOJieM, U MPeACTaBIATh €€ B MOHATHOW (QopMme; NPUHHUMATh PEIIEHHE B YCIOBUAX
HEMOJIHOM U N30BITOYHOM, TOYHON U BEPOSTHOCTHOM MH(pOpMaLINK;
yMEHHE MOHUMAaTh U UCIOJIb30BaTh MATEMAaTUUYECKUE CPEACTBA HAMIAIHOCTU (PUCYHKH, YEPTEIKHU, CXEMBI 1
Ip.) U1 WITKOCTPALUU, UHTEPIPETaluy, apryMEHTALIUN;
yMEHHE BBIJIBUIaTh TUTOTE3bl TPH PELICHUH y4YeOHbIX 337ad M MOHUMATh HEOOXOTUMOCTbh MX IPOBEPKH;
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yYMEHHE MTPUMEHSTh UHIYKTUBHBIC U JCTyKTUBHBIC CITOCOOBI PACCYKICHUH, BUJCTh PA3IHUHbIC CTPATETUH
pelIeHus 3a/1a4;

NOHUMAaHHUE CYITHOCTH aJTOPUTMUYECKUX MPEINHUCAaHUH M YMEHHUE JeHCTBOBATH B COOTBETCTBHUH C
NPpCAJIOKCHHBIM AJITOPUTMOM;

YMEHHE CaMOCTOSITEIIbHO CTaBUTh LIEJIM, BBIOUPATh M CO3aBaTh aJITOPUTMBI JUISI PEIICHHST yUeOHBIX
MaTEMaTHYECKUX IIPpo0dIIeM;

yMEHHE IUIAHUPOBAaTh W  OCYLIECTBIATH JICATENbHOCTb, HANpPaBICHHYIO Ha pelIeHHue 3ajaad
HCCIIEJ0BAaTEIbCKOT0 XapaKTepa.

npeomemmuboie:

yMeHHe padoTaTh C MaTeMaTHYECKHMM TEKCTOM (CTPYKTYpHpOBaHHE, H3BJICUEHHE HEOOXOIMMOMN
uHpOpPMAaILIMK), TOYHO M TPAMOTHO BBIPAXKaTh CBOM MBICIIM B YCTHOW M NHUCBMEHHON PEYH, NMPUMEHSS
MAaTCMAaTUYCCKYI0 TCPMHUHOJIOTUIO W CHMBOJIMKY, MCIIOJIB30BAaTh PAa3JIMUHBIC A3BIKM MAaTCMATHUKU
(clmoBecHBIN, CHMBOJHMYECKUH, rpaduyueckuii), 000CHOBBIBATh CYXKACHUS, MPOBOAMTH KIIACCHU(HUKAIIHUIO,
AOKa3bIBAaTb MATCMATHYCCKUC YTBCPIKIACHH A,

BJIaJicHue 0a30BBIM TOHSATUHHBIM aIllapaToM: MMETh INPEJACTABICHHE O YHCIE, BIAJCHUE CHMBOJBLHBIM
S3BIKOM  anreOpbl, 3HAHUE DBJIEMEHTApHBIX  (YHKIHMOHAJIBHBIX  3aBHCHMOCTEH, (opmupoBanue
Hpe[ICTaBJIeHI/Iﬁ 0 CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B PCAJIbLHOM MHUPEC W O PaA3JIMYHBIX cnocobax X
u3y4eHus, 00 0COOCHHOCTSIX BBIBOJIOB U IPOTHO30B, HOCSIINX BEPOSITHOCTHBIN XapakTep;

YMEHHE BBINOJIHATH airedpanyeckue NpeoOpa3oBaHUsl PALMOHAIBHBIX BBIPAKEHUH, NMPUMEHATh UX Ui
peuieHus y4eOHbIX MaTeMaTHYECKHX 3a]a4 U 33/1a4, BOSHUKAIOIINX B CMEKHBIX y4EOHBIX PEIMETax;
YMEHHE TI0JIb30BAaThCSI MaTEMaTHUYECKUMH (opMylTaMH U CaMOCTOSTENBHO COCTaBIATH (POPMYIIBI
3aBHUCHMOCTEH MCXKAY BCJIMYMHAMU Ha OCHOBC O606HICHI/I$I YaCTHBIX CIIYy4YacB U OKCIICPUMCHTA,

YMCHHUC pCUIaTh JIMHEHHBIE YpaBHCHHA W HCPABCHCTBA, a TAaKKC IPHUBOJUMBIC K HHM YpPaBHCHUA,
HCpPAaBCHCTBA, CHUCTCMbI; IPHUMCHATH I‘pa(bI/I‘-IeCKI/Ie NpeaACTaBJICHUA [JII PCIICHHUA W HCCICIOBAHUA
ypaBHEHHIA, HEPABEHCTB, CUCTEM; IPUMEHSTH MOJYyYCHHBIC YMEHHUS ISl PEIICHHs 3a]ad U3 MaTeMaTHKH,
CMEXKHBIX IPEIMETOB, IPAKTUKH;

OBJIaJICHUE CHCTEMOI (YHKIMOHAIBHBIX MOHATUH, (YHKIMOHAJIHHBIM S3bIKOM U CHMBOJIMKOH, YMEHHE
CTpOUTh TrpaduKu (YHKIUHA, ONMHUCHIBATh HMX CBOMCTBA, HCIIONB30BaTh (YHKIMOHAIBHO-TpadUUECKIe
MPpEACTABJICHUA I OIMMCAHUA U aHaJIn3a MAaTCMATUYCCKUX 3aaa4 U PCaJIbHbIX 33BHCHMOCTeﬁ;

OBJIa/IEHUE OCHOBHBIMH CITIOCOOAMU MPE/ICTABICHUS U aHAIN3a CTATUCTHUECKUX JIaHHBIX;

yYMEHHUE TMPHUMEHSATh M3y4YCHHbIE MOHATHUS, Pe3yiIbTaThl U METOJbl NPU PEIIEHUH 3a/ad U3 Pa3IUuHBIX
pas3zienoB Kypca, B TOM 4YHCIE 33]a4, HE CBOJSIIMXCS K HEMOCPEICTBEHHOMY MPUMEHEHHMIO M3BECTHBIX
aJITOPUTMOB.

Pecynamuenvie YY/I.

— CaMOCTOSITENBHO 0OHapydcueams u hopmyauposams npodieMy B KIIaCCHOM U MHAUBUIyaJIbHOM yueOHO

ACATCIIBHOCTH,

— 8blOGU2amb BEPCUH PELIeHNs TPOOIeMbl, 0CO3HABaTh KOHEUHBIN pe3yabTar, BBIOMpaTh CPECTBA

AOCTHUIKCHUS LICIIN U3 ITIPECIJIOKCHHBIX WM UX UCKATh CAMOCTOSATCIIBHO,

— cocmasnamy (MHAUBUYAJIbHO WK B IPYIIE) [UIaH PeLIeHUs MpoOieMbl (BBIIIOTHEHUS IPOEKTA);
— no0bUpams K Kaxaou nmpoodieme (3agade) afeKBaTHYIO € TEOPETHUYECKYIO MOJICTTh;
— paboTas 1o NpeAIoKeHHOMY MM CaMOCTOSITENFHO COCTABICHHOMY IIaHY, UCHOIb308aMb HAPSIY C

OCHOBHBIMH H JIOTIOJTHUTEJIBHBIC CPEICTBA (CITpaBOYHAsI IUTEPATypa, CII0KHBIE TPUOOPHI, KOMITBIOTED);

— naaruposantb CBOXO MHANBUAYAJIbHYIO 06pa3OBaTCJ'ILHy10 TPACKTOPUIO,
- paéomamb 10 CaMOCTOATECIIbHO COCTAaBJICHHOMY IIJIaHY, CBEPASACH C HUM U C LCIIBIO JACATCIBHOCTH,

HCITPAaBJIAA OI_HI/I6KI/I, HCIOJIB3Ys CaMOCTOATCIIBHO HO,I[06paHHLIC cpeacTBa (B TOM YHCJIC 1N I/IHTepHCT);

- CBO60}1HO noJjlb306AmMuvCA BBIpa6OTaHHBIMI/I KpUTCPpUAMU OLCHKU U CAMOOLICHKH, UCXOJ U3 LEJIN U

HMCIOIIUXCA KPUTCPUCB, pa3yiniad pC3yJibTaT U CIIOCOOBI I[CflCTBPIfI;

— B X0JI€ IIPEJICTABIICHUS IPOEKTA 0a8amsb OYeHK) €ro pe3yabTaTaM;
— CaMOCTOSITENTLHO 0CO3HABAMb IPUUMHBI CBOETO YCIIeXa WM HeycIleXa U HaXOJUTh CITIOCOOBI BBIXO0/1a U3

CUTyallMH HEYCIIeXa;

— yMemb OyeHumsb CTETIeHb YCIEITHOCTH CBOSH MHANBUAYAIbHON 00pa30BaTeIbHON IeATETHbHOCTH;
— 0asamv OYenKy CBOUM JIMYHOCTHBIM KauecTBaM M YyepTaM Xapakrepa («KaKoB si»), ONpeaesTh

HaITpaBJICHUA CBOCTO Pa3BUTUA («KaKI/IM A X049y CTaTb», «4TO MHEC JJIA 5TOr0 HaJa0 C)IGJ'IaTB»).



Cpeocmeom ¢hopmuposanus perynsTuBHBIX Y Y [ ciry’KaT TEXHOJIOTHS TPOOJIEMHOTO IMAJiora Ha dTamne
M3YYEHHUS HOBOTO MaTepraia U TEXHOJOTHUS OLIEHUBAHUS 00pa30BaTEIbHBIX JOCTUKEHHH (YUEOHBIX YCIIEXOB).

Ho3nagamenvusie Yy éz.'

— AHAIU3UPOBAMb, CPABHUBAMD, KlAcCUpuyuposams u 0606wams GaKThl U IBICHUS;

— ocyujecmenams CpaBHEHHE, CEPUALIUIO U KIIACCU(UKALIHIO, CAMOCTOSITENIbHO BBIOUPAst OCHOBAHUS U
KPUTEPHH JJIS1 YKa3aHHBIX JJOTMYECKHUX ONEPaIfii; CTPOUTH KJIACCH(PHUKALNIO MYTEM JUXOTOMHYECKOTO JICTICHUS
(Ha OCHOBE OTpHUIIAHHUS ),

— cmpoumb JOTUYECKM OOOCHOBAaHHOE pacCyKIEHHE, BKIIOYAIOIIEE YCTAaHOBJICHHE MPUYUHHO-
CIIEACTBECHHEBIX CBSI3CHi;

— c030a8ams MaTeMaTUYeCKUEe MOJICIIH;

— COCTaBJIATBH TE€3HCHI, PA3IUYHbIC BUIBI IIJIAHOB (IIPOCTHIX, CIIOXKHBIX U T.11.). [IpeoOpa3zoBrIBaTh
UH(OPMAIIHIO U3 OJHOTO BHJA B APYTOH (TAOIMIly B TEKCT, TUArpaMMy H TIp.);

— 8bIYUMBIGAMb BCE YPOBHU TEKCTOBOM MH(OpMAIUH.

— yMemyb onpeoensimsb BO3SMOKHbIE HCTOYHUKN HEOOXOAUMBIX CBEJICHUH, TPOU3BOIUTH MOMCK HHPOPMALIHH,
AQHAJIN3UPOBATH U OLIEHUBATh €€ JOCTOBEPHOCTD.

— MOHMMAs MO3ULIUIO JPYTOTro YeJIOBEKa, pasiuyams B €ro peur: MHEHUE (TOUKY 3pEHHs ), TOKa3aTeIbCTBO
(aprymeHTsl), (aKThl; TUIIOTE3bI , aKCUOMBI, T€OpUH. sl 3TOr0 CaMOCTOSITEIHFHO MCIOIB30BATh Pa3JIMYHbIC
BU/JIbI YT€HHUA (M3yUarollee, IPOCMOTPOBOE, 03HAKOMUTENIBHOE, IOMCKOBOE), TPUEMBI CITYIIIaHHUS.

— caMoMy c030asams UCTOYHUKYA WH(POPMAILIUU PAa3HOTO TUIA U /IS pa3HBIX ayIUTOPHMA, COOIIOIAT
UH(POPMALMOHHYIO TUTHEHY M ITPpaBHUiIa WH(OPMAIIMOHHON 0€3011acHOCTH;

— YMemb UCNONb308aMb KOMIIBIOTEPHBIE M KOMMYHUKAIIMOHHBIE TEXHOJOTMM KaK WHCTPYMEHT IS
JOCTHKEHHUSI CBOUX Leled. YMeTb BbIOMpaTh aJIeKBaTHbIE 3a/ady€ MHCTPYMEHTAJIbHBIE IPOrpaMMHO-
anmnapaTHbIe CPEJICTBA U CEPBUCHI.

Cpeocmeom ¢hopmuposanus mozHaBaTenbHbIX Y'Y [l crykar yueOHbIM MaTepuan U Mpexie BCero
MPOAYKTUBHBIC 33JaHUSI y4eOHHUKA, MTO3BOJISIONINE TPOABUTATHCS MO BCEM IIECTH JIMHUSAM Pa3BUTHSL.

1- s JIP — Ucnionb3oBaHre MaTEMAaTUYECKUX 3HAHUM [Tl peIlIeHUs pa3IMYHbIX MaTEeMaTHUYECKHX 3a7a4 U
OIICHKH MOJTYYEHHBIX PE3yIbTaTOB.

2-5 JIP — COBOKYITHOCTh YMEHMH 110 UCIIOJI30BAHUIO JOKA3aTEIbHON MaTeMaTHYECKON peyH.

3-s1 JIP — CoBOKYMHOCTh YMEHUH TI0 paboTe ¢ HHPOpMAIIHEH, B TOM YHUCIIE U C PA3TUYHBIMU MaTEeMaTHYECKUMU
TEKCTaMHU.

4-51 JIP — YMeHus ucnonbp30BaTh MaTeMaTHUECKHUE CPEJICTBA JIJIsl U3yYEHUS M ONIMCAHMsI peaJIbHbIX MTPOLIECCOB U
SIBJICHUU.

5-5 JIP — He3aBuCHMOCTh U KPUTUYHOCTD MBILLIEHUS.

6-1 JIP — Boxg 1 HaCTOMYUBOCTE B JOCTUIKEHUH LIEITH.

Kowum VHUKAmMueHble Yy }ﬂ .

— CaMOCTOSITEIIBHO Opeanu308bi6ams yueOHOE B3aUMOJICHCTBYE B TPyMIe (ONPeaesaTh 001Ire e,
JIOTOBApUBATHCA JPYT C IPYTOM H T.11.);

— OTCTauWBas CBOIO TOUKY 3PEHUS, NPUBOOUMb ApeyMeHmbl, TIOATBEPKIas ux pakrtamu;

— B JIUCKYCCHH yMemb 8bl08UHYMb KOHTPAPTYMEHTHI;

— YUHUTHCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHHUIO, C JOCTOMHCTBOM NPU3HABANb OIITMOOYHOCTH CBOETO
MHEHUS (€CTTM OHO TaKOBO) U KOPPEKTUPOBATH €r0;

— TTOHUMAS TTO3UIINIO APYTOTO, pA3IUams B €r0 pe4r: MHCHHE (TOUKY 3pEHUS ), T0Ka3aTEIHCTBO
(aprymeHTHI), PaKThI ; THIIOTE3bI, aKCUOMBI, TEOPHUU;

— YMemb B3TIITHYTh Ha CUTYaIMIO C HHOM TTO3UIIUH U 00208APUBAMbCSL C IIOABMU UHBIX TTO3HITHH.

Cpeocmeom Gopmuposarus KOMMYHUKATUBHBIX YVY]J| choykaT TeXHOJOTusi MpoOJIEeMHOro auajora
(MO0 YK IarOIIMA ¥ TOJBOSIINI THUAJIOT) U OpraHu3anus paboThl B MaJIBIX TPYINAX, TAKKE UCIIOIH30BaHUE Ha
ypOKax 3J€MEHTOB TEXHOJOTUU NMPOAYKTUBHOTO YTCHHUSI.

Hna}mpyeMble PE3VJbLTATHI U3VUYCHUSIA KVpPCa aﬂreﬁpm B 7-9 Kjaaccax

PAIIMOHAJIBHBIE YN CJIA

BbInycKHUK Hay4YHUTCSA:



1 TOHMMATh OCOOCHHOCTH JECITHYHON CUCTEMBI CUMCIICHHUS,
2 BJAJEThb MOHATUSMHU, CBI3aHHBIMU C JEIUMOCTbIO HATYPAIbHBIX YHCEIT;

3. BBIpa)kaTh YKCIa B OKBUBAJICHTHBIX opMax, BEIOUpast HanOoJee MOIXOSIIYI0 B 3aBUCUMOCTHOT

KOHKPETHOU CUTYallHNH;

4. cpaBHUBATh U YHOPSAIOUYMBAThH PAIMOHATIBHBIC YUCIIA;

5 BBINOJHATH BBIUUCICHUS C PAllMOHAIBHBIMU YHCIIAMH, COYETasl YCTHbIE M IMHUCbMEHHBIE IPUEMBI
BBIYMCIICHUM, IPUMEHSTh KAJIbKYJIATOD;

6. HCIOJIB30BATH MOHATHSA U YMEHUS, CBA3AHHBIE C IPONOPLIMOHATIBHOCTHIO BEJIMYUH, IPOLEHTAMU B XO/1€
pelieHus MaTeMaTUYECKUX 3a/1a4 ¥ 33]1a4 U3 CMEXKHBIX MTPEJMETOB, BBITIOJIHATH HECIOKHBIE MPAKTHUECKUE
pacyé€Thl.

Buvinycknux nonyyum 6o3modcHocmo:

7. MO3HAKOMUMbCA C NOZUYUOHHBIMU CUCEMAMU CYUCTIeHUsl ¢ OCHO8anuamu, omauyHvimu om 10;

8 yenybums u pazeums npedcmagieHus 0 HAMmypaibHbIX YUCIAX U CBOUCMBAX OeTUMOCTU,

9. Hayuumscsa UCnonb308ams NPUEMbL, PAYUOHATUSUPYIOWUE 8bIYUCIEHUS, NPUOOpeCU NPUBLIUKY
KOHMPOIUPOBAMb 8bIYUCTCHUS, 8bIOUPAsL NOOXOO0AWULL O CUMYAYULU CROCOD.

JIEUCTBUTEJIbHBIE UNCJIA

BBIMyCKHUK HAy4YHTCS:

1. uCmoyb30BaTh HAYAILHBIE IPEIICTABICHHUS O MHOXKECTBE JICHCTBUTEIIBHBIX YHCEIT;

2. BIAJETh MOHATHEM KBaJPAaTHOTO KOPHS MPHUMEHSTH €r0 B BHIYHUCIICHUSIX.

Buinycknuk nonyuum 603moxicHocmy:

3. pazeumv npedcmasnenue 0 Yucie U YUCI08blX CUCIEMAX Om HaAMypalbHblX 00 0eUCmMEUmMeNbHbIX YUCEN, O
PO 8BIYUCTICHULL 8 YeNI08eHeCKOl NPAKMUKe,

4.  pazsumo u yenyoums 3HAHUSL 0 OECAMUUHOU 3aNUCU OeUICMBUMETbHBIX YUcel (nepuoouyecKkue u
Henepuoouyeckue opoou).

N3MEPEHUS, ITPUBJINKEHW S, OHEHKI

BblnlyCKHMK Hay4nTCs:

1 umcmonb30BaTh B X0JI€ PEIICHHS 3aj1ay 3JIeMEHTAapHbIE MTPECTABICHNUS, CBA3aHHBIE C IPUOIMKEHHBIMU
3HAYEHUSAMU BEIUYHH.

Bbll’lyCKHMK noay4um 603MONCHOCHIb.!

2 NOHAMb, 4YNo 4ucjoevle aaHHble, Komopbvle UCnojlb3ynics onst xapakmepucmuku 00vexmos OKpyotrcaroueco
mupa, AGJIANMCA npeumyuecCmeeHno l’lpu6ﬂu9fCéHHblMu, umo no 3anucu npu6ﬂu3fCéHHblx 3Ha'-l€HZ/lZZ, CanpOfCCluﬂ/DCCﬂ
6 MHgbOpMal/;MOHHblx UCMOYHUKAX, MOINCHO cydumb O nocpeutHocmu npu6]lu9fC€HMﬂ,'

3. noHAmMb, YMO NOSPEUWHOCTIb PE3YIbMAMA 6bIMUCLCHUL OOINCHA ObLMb COUSMEPUMA C NOZPEUHOCTBIO
UCXOOHBIX OAHHBIX.

AJITEBPANMYECKUE BBIPAXKEHUA

BoInmycKkHUK Hay4uTCS:

1. BIAJETh MOHATUSIMH «TOXIECTBO», KTOKIECCTBEHHOE IPEOOPa30BaHNE», peIIaTh 3a/1a4H, COACpIKaIIie
OyKBEHHbBIE TaHHBIE; pabOTaTh ¢ POpPMYyJIaMHu;

2. BBINOJHATH PEOOPa30BaHMs BEIPAXKEHUH, COJIEPKAILMX CTETIEHH C LIETBIMH MTOKa3aTeIIMH U
KBaJ[paTHbIC KOPHH;

3. BBINOJHATH TOXJECTBEHHBIC MPEOOPa30BaHsI PAIMOHATHHBIX BRIPAKEHUH HA OCHOBE MTPABHJI ICHCTBUIA
HaJl MHOTOWIEHAMH U aJlre0pandeckuMu Ipo0siMH;

4) BBITTOJTHATH Pa3JI0KEHNE MHOTOYWICHOB HA MHOKUTEITH.

BoinycKkHUK nonyuum 603MONCHOCHb!

5 Hayuumucs 8bINOIHAMb MHO20ULA208bIE NPE0OPA306AHUS PAYUOHATLHBIX BLIPANCEHUL, NPUMEHSIS WUPOKULL
Habop cnocobo8 u npuémos,



6. npumMeHsImb MoNCOeCmEeHHbLE NPEoOPA308aHUs OJis peUeHUsl 3A0aY U3 PA3TUYHBIX PA30e08 Kypcd

(Hanpumep, 0151 HAXOAHCOEHUST HAUOOLULE2O/HAUMEHBULE2O 3HAYEHUS BLIPANCEHUS).
YPABHEHUA

BrInmyCKHHUK Hay4duTCS:

1. pemaTb OCHOBHBIE BUJbl PALIMOHAJIBHBIX YPABHEHUN C OJHON IIEPEMEHHOM, CUCTEMBI JBYX YPABHEHUNC
JBYMSI TIEPEMEHHBIMU;

2. TIOHUMAaTh YpaBHEHHE KaK BAKHEHIITYI0O MATEMAaTHYECKYIO MOJICIb ISl OTTUCAHUS HH3YyICHUS
Pa3HOOOPA3HBIX peaTbHBIX CUTYAIIHA, PEIIaTh TEKCTOBBIC 33/1a4H alTeOpaniyecKuM METOIO0M;

3. TpUMEHATH rpaduuecKue MPeaCTaBICHUS ISl HCCISIOBAHUS YPABHEHHIA, HCCICIOBAHUS U PEIICHUS

CUCTEM YpaBHEHUH C IBYMsI IEPEMEHHBIMH.
BoinyckHUK noayuum 03mMOoMCHOCHb!

4. osenademv cneyuanbHLIMU NPUEMAMU PpeUleHUsl YPAGHEHUll U CUCIeM YPABHEHUIL; Y8ePeHHO NPUMEHAMb annapam
YpaeHeHul ons peuteHus PAa3HO00PA3HbIX 3a0ay u3 mamemamuxu, CMENCHBIX
npeomemos, NPAKMuKU,;

5. npumenams epaghuneckue npedcmasieHus 015 UCCAeO08AHUS YPABHEHUU, CUCEM YPABHEHUL, COOEPAHCAUUX
OyKeenHble KO Puyuermo.

HEPABEHCTBA

BrinycKkHUK HAyYUTCS:

1. TOHHUMATh ¥ MPUMEHSITh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOILICHUEMHEPABEHCTBA,
CBOMCTBA YMCIJIOBBIX HEPABEHCTB;

2. pelarh JUHEWHbIE HEPABEHCTBA C OJIHOM NEPEMEHHOM U UX CUCTEMbI; pelaTbKBaPATHbBIE
HEPABEHCTBA C OMOPOH Ha rpaduyecKkre mpeCTaBICHHUS,

3. IpUMEHSATH almnapaT HEPaBeHCTB IS PELICHU 3a/1a4 U3 PA3IMYHbIX pa3/iesioB Kypca.

BuinyckHuK noayuum 03mo#CHOCMb HAYYUMbCA.!

4. paznooOpasHvLIM NPUEMAM 00KA3AMENbCIEA HEPABEHCME, Y8EPEHHO NPUMEHAMb ANNApam HepageHCms OJisl
peuieHust pazHo0OPA3HbIX MAMEMAMUYECKUX 3a0ay U 3a0a4 U3 CMEeHCHbIX
npeomMemos, NPpakmuKu;

5. npumenamo epaghuueckue npedcmasnenus 0is UCCIE008AHUA HEPABEHCME, CUCIEM HEPABEHCMS,
cooeparcauux OyKeeHHble
K03 puyuernmol.

OCHOBHBIE ITOHATHA. YNCJIOBBIE ®YHKIINN

BrinmyckHHUK HAydUTCS:

1 TOHUMATH M KCIOJB30BATh (PYHKIIMOHATIBHBIC MOHATHS U S3bIK (TEPMUHBI, CHMBOJIMYECKHUE
0003HaueHUs ),

2. cTpouTh rpaduKu dJIEMEHTAPHBIX (YHKIIHI; HCCIIEIOBATh CBOMCTBA YMCIOBBIX (DYHKITMI HAa OCHOBE
U3YYCHUS MMOBEACHUS HX TPadUKOB;

3. MoHUMATh DYHKIMIO KaK BAXKHEHITYI0O MAaTEMAaTHUECKYIO MOJIECITh JIJIsI OTIMCAHUS TTPOLIECCOB U SIBJICHUH
OKPY’KAIOIIEero MUpa, MPUMEHSITh (PYHKIIMOHAIBHBIH SI3bIK JIJIs1 OTMCAHUS M UCCIIEIOBAHUS 3aBUCUMOCTEH
MeXy (PU3HUECKUMHU BETHUYNHAMHU.

Buinycknux nonyuum 603m024CHOCIb HAYYUMbCA:

4. nposooums uccie008aHus, Ce:A3aHHbIE C UYHEeHUeM CEOUCME PYHKYULL, 8 MOM YUCTe C UCONb308AHUEM
KOMNblomepa, Ha OCHOGe 2PAPUKO8 U3YUEHHBIX YHKYUL cmpoums Ooiee ClodicHble epaduru (KycouHo-3a0anHble,
«BBLIKOJIOMBIMUY MOYKAMU U M. N.);

5. ucnonvzoeamv pyHKYUOHATbHBIE NPEOCMABNEHUSA U COUCMEA PYHKYUL O] PeUleHUs MamemMamuideckux
3a0a4 U3 paznuyHeIxX paz0enos Kypcd.
YHNCJIOBBIE ITIOCJIEJOBATEJIBHOCTU

BhIyCKHHMK Hay4uuTCS:



1. TIOHMMAaTh U UCTIOJB30BATH SI3BIK ITOCIIECOBATEIHHOCTEH (TEPMUHBI, CHMBOJIMUYECKHE 0003HAUCHHUSA );
MPUMEHSATH (DOPMYJIBI, CBSI3aHHBIE C apU(PMETHUECKON U TEOMETPUIECKON IPOTPECCHSIMU, | arapar,
c(hopMuUpOBaHHBIN PU U3YICHHUH APYTHX PA3CIOB Kypca, K PEIICHHIO 3aa4, B TOM YHCJIe C KOHTEKCTOM M3
peabHOM KU3HHU.

Buinyckrux nonyyum 603mMoxCHOCMb HAYYUMbCA!

3. pewamb KOMOUHUPOBAHHbBIE 3A0AYU C NPUMEHEHUEM POPMYI N-20 YIeHA U CYMMbL NEPBBIX N UIEeHO8
apugpmemuueckou u ceomempuieckoll NPocpeccull, NPUMeHsIsL nPU SMOM annapam

VPAGHEHUN U HePABEHCME,

4.  NOHUMAMb APUPMEMUUECKYIO U 2e0MEMPULECKYIO NPOSPECCUl KAK QYHKYUU HAMYPATbHOZO ApeyMeHma,
CB853b16aMb APUPMEMUUECKYIO NPOSPECCUIO C TUHEUHBIM POCIOM, 2EOMEMPULECKYI0 — C IKCHOHEHYUATbHbIM
POCHOM.

OIIMCATEJIbHASI CTATUCTUKA

BrIMyCKHUK Hay4WTCS HCIOIB30BaTh TMPOCTEHINME CHMOCOOBI TPEACTABICHUS M aHajiu3a CTaTHCTHYCCKUX
JIaHHBIX.

Buinycknux nomyuum 6o3modxcnocms npuodopecmu nepeoHAHANbHLIL ONbIM OpeaHusayuu coopa OaHHbIX Npu
npogedeHuu onpoca 0OUeCmeeHHO20 MHEHUS,, OCYWeCMEISMb UX AHAIU3, NPeOCMABIsmb Pe3yibmamvl ONpocd 6
sude maobauyvl, OUASPAMMBbL.

CJIYYAUHBIE COBBITHS U BEPOSITHOCTh

BrInyCKHHUK Hay4UTCSl HAXOIUTH OTHOCUTENIbHYIO YaCTOTY U BEPOSTHOCTh CIYyYaifHOrO COOBITHS.

Buinycknux nonyuum 603mMoicHOCmb npuobpecmu onvim npoeedeHUs CIYYAUHBIX IKCHEPUMEHMO8, 8 MOM YUCTe
C NOMOWBIO KOMNBIOMEPHO20 MOOEIUPOBAHUSL, UHMEPNPEMAayuL Ux pe3yibmamos.

KOMBHHATOPUKA
BrInyckHHK HayduTCs perath KOMOMHATOPHBIC 3a7[a4d Ha HAXOXKICHUE YUCIIa 00BEKTOB MIJIM KOMOWHAIIHIA.
Buinycknux  noayuum — 803MOJCHOCMb — HAYYUMBCS — HEKOMOPLIM — CHeYUATbHbIM — NPUEMAM — DeuleHus:

KOMOUHAMOPHBIX 3a0aH.

COJAEP)KAHUE YYEBHOI'O IIPEAMETA

APUOMETUKA
PanuonanbHble ynca. Pacimpenne MHOKECTBA HaTypaJIbHBIX YMCEN 10 MHOXKECTBA LeblX. MHOXecTBa
LEJIBIX YHCEeJl 10 MHOXKECTBAa pallMOHAIbHBIX. PallMoHalbHOE YMCIIO KaKk OTHOLIEHHWE m/n, Tlie m — IeNoe

4yucio, N — HaTypanbHoe. CTeNeHb C IENIbIM MTOKa3aTeNIEM.
HeiicrBuTenbHbIe uncaa. KBanpaTHsiii kopeHb u3 uucia. Kopens TpeTheil crenenu. 3anuch KOpHeEH ¢
MOMOIIIBIO CTETIEHHU C JPOOHBIM MOKa3aTeleM.

[TonsiTie 06 uppanuonansHoM yrciie. UppalnoHanIbHOCTh YUCIIa K HECOU3MEPUMOCTh CTOPOHBI U
JTUaroHaiy KBajapara. JleciTHaHbIe MPUOMKEHNS HPPAIlMOHATBHBIX YHCEIT.

MHOXeCTBO JIeHCTBUTENBHBIX YHCEN; MpEACTaBI€HUE JIEHCTBUTENBHBIX YHCENl OECKOHEUYHBIMU
JECATUUHBIMU Ipo0siMu. CpaBHEHHE JEHCTBUTEIbHBIX YHUCEN.

Koopaunataas npsmas. 300paxxeHue yrcen TOUKaMi KOOPAMHATHON NPsAMOK. UHCIIOBbIE TPOMEXKYTKH.

N3mepenusi, npudiankeHnsi, oueHKH. Pazmepsl 0OBEKTOB OKpY’Kalolero Mupa (OT 3JIeMEHTapHBIX
yacTull 10 BceneHHoil), TUIMTENBbHOCTh IMPOLIECCOB B OKpY)KAOUIeM MHpe. BplneneHune MHOXUTENST —
CTENEeHU JecsTH B 3anucu uucia. [IpubnmxEéHHOe 3HaUeHHE BEIMYMHBI, TOYHOCTh MpuOmmkenud. [lpukuaka
U OLIEHKA PE3yJbTaTOB BHIYMCICHUM.

AJI'EBPA
Auaredpanyeckne BbIpakeHHsl. byKBeHHbIE BhIpaKeHUS (BbIpAKEHUS ¢ IepeMeHHbIMN). UncnoBoe

3HAa4YCHUC 6yKB€HHOFO BBIPAXKCHUA. I[OHYCTI/IMBIG 3HA4YCHHUA ICPCMCHHBIX. HOI[CTaHOBKa Bblpa)KeHI/II\/JI BMECCTO



nepemeHHbIX. [IpeoOpazoBanre OyKBEHHBIX BHIPAKEHHI HA OCHOBE CBOMCTB apr(METHUECKUX JIEHCTBU.
PaBeHCcTBO OyKBEHHBIX BBIpaXKeHUU. TOXIECTBO.

Crenenp ¢ HaTypalbHBIM IIOKaszareiaeM Hu €€ cBoWcrBa. OpHowieHel M MHOrowiceHsl. (CreneHb
MHoroujeHa. Cl0XKeHHE, BBIYATAHUE, YMHOKEHHE MHOTrOwIeHOB. (DOpMyJIbl COKpPalIEHHOIO YMHOXKEHUS:
KBaJpaT CyMMBI U KBaJpar pasHOCTH. PopMyIia pa3sHOCTH KBaapaToB. [IpeoOpazoBaHme 1ENI0T0 BBIPAKECHHS B
MHOroWwiIeH. Pa3nojkeHue MHOIOYJICHOB HAa MHOMKUTENH. MHOrowieHel ¢ ofHOW mnepemeHHOW. Kopens
MHorouieHa. KBagpaTHslil TpEXUIIeH; pa3aoKeHHUE KBAAPATHOIO TPEXUIIEHA HA MHOKUTEIIN.

Anrebpanueckast 1poOb. OCHOBHOE CBOWCTBO anreOpandeckoi napobu. CroxeHue, BBIYUTAHHE,
YMHOXXEHUE, JeJIeHne anredpandeckux apooeil. CTeneHs ¢ LenbIM [T0Ka3aTeleM U e€ CBOMCTBA.

PannonanbHble BepakeHUs U UX IpeoOpazoBaHus. J[okazaTenbcTBO TOKIECTB.

KBagpatHele kopHu. CBoOMCTBa apuU(METHUYECKMX KBAaJIpaTHBIX KOPHEHM M MX IpPUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BBIPAKEHUH U BBIYMCICHHUSM.

YpaBHeHusi. YpaBHeHue ¢ oqHol nepeMeHHoil. Kopuu ypaBHeHus. CBoiCTBa YMCIOBBIX PaBEHCTB.
PaBHOCHIBHOCTD ypaBHeHMI. JIuHeliHOoe ypaBHeHHe. KBaapaTHOe ypaBHeHuUE: popMyiia KOpHEH
KBaJlpaTHOro ypaBHeHus. Teopema Buera. Pemenue ypaBHeHM, CBOAAIMXCS K TMHEWHBIM U KBaPATHBIM.
[Tpumeps! perieHus ypaBHEHHH TpeTheil n ueTBEPTOM cTeneneil. Penenne 1poOHO-palMOHaIbHbIX
YpaBHEHUU.
YpaBHEHHE ¢ 1ByMs IEPEMEHHBIMU. JINHEWHOE ypaBHEHUE C IBYMS IEPEMEHHBIMU, IPUMEPBI PEILICHUS
YPaBHEHUH B LEJIBIX YUCIIAX.
Cucrema ypaBHEHHH ¢ JBYyMS IepeMeHHbIMU. PaBHOCHIBHOCT cucTeM. CHCTEMBI ABYX JTMHEUHBIX YPAaBHEHHM
C JBYMS IIEPEMEHHBIMH; PEUICHUE IIOJCTAHOBKOW M CilokeHueM. [IpuMmepsl pemeHus CUCTeM HEIMHEWHBIX
YPaBHEHHUH C IBYyMS IEPEMEHHBIMH.

Pemenre TekCcTOBBIX 3a7a4 anredpandeckuM CriocoOoMm.

JlexapToBbI KOOPAMHATHI Ha TIOCKOCTH. ['padpuueckas nHTepnpeTanys ypaBHEHUS € ABYMs IEPEMEHHBIMU.
I'paduk nuHelWHOro ypaBHEHUS C JByMS IE€PEMEHHBIMH; YIJIOBOM KO3(DPUIMEHT MpsSMOH; YycCIoBUE
napajuleIbHOCTH  IpsiMbIX. ['paduku mpocTeHmMx HEIMHEHHBIX YypaBHEHMM: mapaOona, rtunepbona,
OKpPYXHOCTb. I'paduueckast MHTepIpeTalus CUCTEM YPaBHEHUH C IBYMS IEPEMEHHBIMH.

HepasencrBa. Uncinossle HEpaBEHCTBA U UX CBOMCTBA.

HepaBencTBo ¢ 0nHON mnepeMeHHON. PaBHOCHIBHOCTH HEpaBeHCTB. JIMHEWHBIE HEpAaBEHCTBA C OJHOU
nepemeHHoi. KBaagpaTHbie HepaBeHCTBA. CHCTEMBI HEPABEHCTB C OJIHOM MEPEMEHHOM.

OYHKINN

OcHoOBHBbIE NMOHATHA. 3aBUCUMOCTH MeX]y BenuuuHamu. [loHsTne ¢yHkumu. O6macTb onpeneneHus u
MHOKeCTBO 3HaueHHi ¢yHkiuu. CrocoOsl 3amanusa ¢yHkiuu. I'papuk dynkumu. CpoiicTBa QyHKIMHA, UX
oroOpaxkeHue Ha rpaguke. [Ipumeps! rpagKoB 3aBUCUMOCTEN, OTPAXKAIOIINX peaibHbIE MPOLIECCHI.

Yucnosbie pyHkunu. OyHKINH, OMUCHIBAIOLINE MPIMYIO U OOPATHYIO IPONOPIMOHATILHBIE 3aBUCUMOCTH,
ux rpaduxu u cBoiicra. JIunelinas ¢pynkuus, e€ rpaduk u cBoiictBa. KBagparnunas Qynkuus, e€ rpagux u
cBoiicTBa. CTeneHHble (PyHKIMM C HATypaJbHBIMU TMOKa3aTensiMu 2 U 3, ux rpaduxu u cBoictra. ['paduku
dyskmmit y =V x, y =V x, y = \x\.

YuciioBbie 10CJIe0BATEJIbHOCTH. ITonsTne YUCIIOBOU II0CJIEI0BATEIbHOCTH. 3anaHue
MOCJIEIOBATEILHOCTH PEKYPPEHTHOUW (opMyIion U (HOopMyJIoi n-ro wieHa.

Apudmernueckass M reomerpuueckas mnporpeccur. DopMmynbl N-ro  wieHa apUPMETHYECKOH U
T€OMETPUUYECKON TPOTPECCHI, CYMMBI TEpPBBIX 7-X 4iIeHOB. M300paxxeHue dIEeHOB apuPMETHUECKON U
FEOMETPUYECKOM MPOTPECCUN TOYKAMU KOOPJAMHATHOM IJIOCKOCTH. JIMHEHMHBIA M DKCHOHEHUUAIBHBIA POCT.
Cl10KHbI€ TTPOLEHTHI.

BEPOATHOCTD U CTATUCTUKA



OnucaregbHasi craTucTuka. [IpencraBnenyue TaHHBIX B BUAC TaONHIl, quarpamm, rpadukos. CioyuyaiiHas
U3MEHYMBOCTh. CTaTUCTHUYECKHE XapaKTEPUCTHKU HaOopa MaHHBIX: CpelaHee apu(MeTHUecKoe, MeauaHa,
HauOoJIbIlIee U HAaMEHbIIee 3HaueHus, pa3max. [IpeacraBienue o BBIOOPOYHOM UCCIIEJOBAHUH.

CayuaiiHble cOOBITHSI M BePOSITHOCTD. [[oHATHE O CiTydyaliHOM OMBITE M CIy4alHOM COOBITHH. YacToTa
cIy4aifHOTO coObITHsI. CTAaTHCTUYECKU TOIXOJ] K MOHSTHIO BEPOSITHOCTH. BEpOSITHOCTH TIPOTUBOMOIOKHBIX
coObiTuii. He3aBucumbie coObITHS. YMHOXKEHHE BeposiTHOcTed. JlocToBepHble M HEBO3MOXKHBIE COOBITHA.
PaBHOBO3MOKHOCTH coObITHI. Kitaccuyeckoe onpezeneHue BEpOSTHOCTH.

Komo0unaropuka. Penienne xoMOMHAaTOpHBIX 3a1ad nepebopom BapuaHToB. KomOumHaTOpHOE MpaBUIIO
ymMHOxkeHus. [lepecTaHOBKH U pakTOpHAIL.

JIOI'NKA U MHOXECTBA

TeopeTnko-MHOXKeCTBEHHbIE MOHATHA. MHOXECTBO, 3JIEMEHT MHOXECTBA. 3aJlaHUE MHOXKECTB
NEPEUYHCICHUEM JIIEMEHTOB, XapaKTepUCTUYECKUM CBOHCTBOM. CTaHaapTHble O0003HAUYEHUS] YHCIOBBIX
MHOXkecTB. Ilyctoe MHOXecTBO M ero oOo3Hauenue. llogmHoxkecTBOo. OObeAMHEHHME U IEepecedeHue
MHO’KECTB, Pa3HOCTb MHOXECTB.

WNnmroctpanus oTHOLIEHUI MEXIy MHOXKECTBAMHU € IIOMOILIBIO Tuarpamm Jiiepa — BenHna.

JIeMeHThI JJOTMKHU. [IoHATHE O paBHOCUIIBHOCTH, CJIEIOBAHUY, YIIOTPEOIECHHUE JIOTHYECKUX CBA30K eciu
vy MO ..., 6 MOM U MOALKO 6 MOM Cly4ae, TOTUIECKUE CBSII3KU U, UTU.

MATEMATHKA B UCTOPUYECKOM PA3BUTHUN

Hcropus popMupoBaHus MOHATHUA YHMCIA: HaTypalbHbIE YUCIa, IpOOH, HEAOCTATOUHOCTh PallMOHAIbHBIX
qucen JUIsl TeOMETPUYECKUX U3MEPEHUH, nppallMoHaabHble yncia. CTapuHHbIE CUCTEMBI 3aucH yucen. Jpobdu
B BaBunone, Erunre, Pume. OTtkpbiTre aecatuunbix apoOeil. CTapuHHbIe cucteMsl Mep. [lecsatudnblie 1pobu u
MeTpuueckas cuctema Mep. [losBnenue orpunarenbHbix yncen u Hyis. JI. Maraunkuni. JI. Diinep.

3apoxaenue anreOpel B Heapax apudmernku. An-Xopesmu. Poxnenue OykBeHHOM CcuUMBONMKH. 1.
®epma, @. Buer, P. [lekapt. cropus Bompoca o HaxoxaeHUH (GopMys KOpHel anreOpanyeckux ypaBHEHHIH,
HEepa3peluMoCTh B pajiuKajax ypaBHeHMH creneHH, Oonbiiel yetbipéx. H. Tapranes, k. Kapnano, H. X.
AGenb, D. lanya.

N300perenne Meroga KOOPIMHAT, IO3BOJISAIOIIETO IEPEBOAUH, T'€OMETPHUECKHE OOBEKThl Ha A3BIK
anreopsl. P. Jlekapt u I1. ®epma. [Ipumepsl pa3auuHbIX CUCTEM KOOPAMHAT HA MIOCKOCTH.

3amaua Jleonapao Iluzanckoro (®Pubonauuym) o Kpoymkax, yucia PuboHauuu. 3amada O IMIaXMaTHOMN
Jocke. VCTOKM TeopuM BEpOSITHOCTEW: cTpaxoBoe naeno, asaptHele urpel. I1I. ®@epma m b. Ilackans. .
bepnymu. A. H. Konmmoropos.

AJITEBPA 7 kaacc (102 yaca)

MaremaTuyeckuii sa3bIk. MaTemaTudeckast moaeab (13 4)

YucnoBele u anreOpanyeckue BblpaxeHus. Ilepemennas. JlomycTuMoe 3HayeHHE NEPEMEHHOM.
Henonycrumoe 3HaueHune mnepeMeHHOM. llepBeie mNpencTaBiIeHUsT O MAaTEMATHYECKOM S3bIKE M O Mare-
MaTUYECKON Mojenu. JINHEeHbIe YpaBHEHUs C OAHOU IIEPEMEHHOM.

JInHeliHbIe ypaBHEHHs KaK MAaTEMATHYECKHE MOJIETN PEeAbHbIX cuTyauuid. KoopanHatHas npsiMasi, BUIbI
IIPOMEXKYTKOB Ha HEH.

Jluneiinas pynxmus (13 u)

KoopaunaTtHas miockocTh. AJTOPUTM OTHICKAHUSI KOOPIWHAT TOUYKU. AJITOPUTM MOCTpOeHust Touku M (a;
b) B mpsiMoyToNIbHOI cHCTEME KOO IMHAT.

JluHeliHOe ypaBHEHHE ¢ ABYMS IepeMeHHbIMU. Perienne ypaBaenus ax + by + ¢ = 0. I'paduk ypaBHEeHUS.
AnropuTt™ noctpoeHus rpaduka ypaBaenus ax +by + ¢ = 0.
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Jlunetinas Qynkius. HezaBucumas nepeMmeHHas (apryment). 3aBUcuMasi nepeMeHHast. ['paduk muHelHoN
¢ynkuuu. HauGonbinee M HauMeHbIIee 3HA4YEHUS JIMHEHHOM (YHKIMM Ha 3aJaHHOM IIPOMEXYTKE.
Bospacranue u yObiBaHUE JIMHEHHON (yHKINU.

Jluneiinas Gynkmus y = kx u ee rpaduxk.

B3anmuoe pacnonoxenue rpapukoB JIMHEHHBIX GYHKIUH.

Cucrembl IBYX JUHEHHBIX YPABHEHHI ¢ IByMs nepeMeHHbIMU (12 u)

Cuctema ypaBHeHui. Pemenue cucremsl ypaBHeHUH. [ padudeckuii METOT pelieHrs CUCTEMbI YPaBHEHUM.
Merton noacranoBku. MeTo anredpanyeckoro CiaoKeHusl.

CucreMsbl JBYX JTMHEWHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMU KaK MAaTEMaTUYECKUE MOJEIIN pealbHbIX
CUTyaIMi (TEKCTOBBIC 3a/1a4H).

CreneHb ¢ HATYPaIBLHBIM MOKa3aTeieM (9 4)

Crenenb. OcHoBanue creneHu. [lokaszarens ctenenu. CBONCTBA CTENEHU ¢ HATYpPAJIbHBIM IIOKA3aTEJIEM.
VYMHOKEHUE U JIeJIeHne CTeNeHel ¢ OMHAKOBBIMU NoKa3aTeasiMU. CTeneHb ¢ HyJIeBbIM [TOKa3aTeIeM.
OanousieHbl. Onepanun HajJ oaHOYIeHaMH (8 U)

Onnounen. Koaddumuent omnowrena. CraHgapTHbIA B OfHOWwIeHA. [lo00HBIE OTHOYJICHBI.

CrnoxeHue OHOYIICHOB. Y MHOXKEHHE OJHOUIEHOB. Bo3BeieHne 0iHOUJIEHa B HATYPAJIbHYIO CTETIEHb.
Jlenenue oJHOUJICHA HAa OJTHOUJIEH.

MHoro4/ieHbl. ApudMeTnyecKHe onepannu Hax MHorowieHamu (15 v)

MHorousnes. Ynensl MHOrowieHa. J{yuien. Tpexunen. [IpuBenenue nogo0HbIX YIEHOB MHOIOUJIEHA.
CraHapTHBIN BUJ MHOTOYJIEHA.

CrnoxeHue ¥ BBIUUTAaHUE MHOTOWJICHOB. Y MHOKEHHE MHOTOWIEHA HA OJJHOWICH. Y MHO)KEHHE MHOTOUJIeHA
Ha MHOT'OWJIEH.

KBagpat cymmbl 1 KBaJpat pa3HocTU. PazHocTh kBaspaToB. PazHOCTH KyOOB 1 cyMMa KyOOB.

JlenieHne MHOrO4JIeHa Ha OJTHOYJIEH.

Pa3jio:keHHe MHOTro4/1eHOB HAa MHOKUTeH (16 1)

Brinecenne o6mero MHoOXuTens 3a ckoOku. Crioco® rpynnupoBku. PasnoxkeHue MHOrowieHa Ha
MHOXHTEIN C TOMOLIbI0 (OPMYJI COKPAIIEHHOIO YMHOKEHHS, KOMOMHAIIMM pPa3IMYHbIX IpueMoB. Meron
BbIJIEJICHUS IOJTHOTO KBajpaTa.

[Tonsitue anrebpamueckoit apodu. CoxpamieHue anreOpandeckod  ApooOH.

ToxnectBo. ToXIECTBEHHO paBHbIE BbIpaKEHUSI. T0KIECTBEHHBIE TPEOOPa30BAHMUS.
®yuknus y = x° (10 u)

OyHKIUA ¥ = x%, ee cBO¥iCTBA I rpaduk. @yHKIUS y = -x?, ee cBOIICTBA 1 rpaduxk.

I'paduueckoe perieHne ypaBHEHUH.

Kycounas ¢ynkuus. Yrenue rpapuka ¢ynkuuu. OOnacte omnpenenenus ¢yHkuuu. Ilepoe
IpeJCTaBiIeHne O HenmpepbIBHBIX (QyHKIMIX. Touka pa3pbiBa. PazbsicHeHHe cMbicia 3amucH y = f(x). OyHK-
LIMOHAJIbHAS! CUMBOJIUKA.

Oo6o0maromee NnoBTOpeHUE (BKIKYAET B ce0sl 371eMEHThI ONMCATEIbHON CTATHCTHKH 110 MATepHaJIaM
Ipusoxkenusi, uMewInerocs B 3agaunuke) (6 1)

AJITEBPA 8 kaacc (102 yaca)

Anredpaunueckue 1podu (21 4)

[Tonste anrebpamdeckoir apobu. OcHOBHOE CBOWMCTBO anreOpamueckodt napobu. CokparieHue
anredpandeckux ApooOen.

CrnoxeHue 1 BRIYUTaHUE alaredpandeckux Apooeil.

YMHOXeHHE U eTieHne anredpandeckux apodeit. Bozenenue anredpandeckoil 1podu B CTEMEHb.

PanmonansHoe BelpaxeHue. PannonansHoe ypaBHeHue. Penienue paiioHanbHbIX YpaBHEHUH (TIepBbIe
IIPEJICTaBICHHUS).

CremneHb ¢ OTpULIATENIBHBIM LIETBIM TOKA3aTENIEM.
®ynkuus y = \x. CoiicTBa KBagpaTHOro kopas (19 )

Panmonaneueie yncna. [ToHsTHE KBapaTHOrO KOPHS U3 HEOTpULIATENbHOTO yncia. MppanuonanbHeie
yucia. MHOXKECTBO IEMCTBUTENBHBIX YHCEIL.

®ynxumst y =\x , ee cBoiicTBa 1 rpaduk. Bemykinocts Gyskiun. O61acTh 3HAUYCHHH (yHKIHH.
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CroiicTBa KBagpaTHBIX KoOpHeW. [IpeoOpa3zoBaHue BBIpaKEHUN, COIAEPIKAIIUX OIEPAIUI0 H3BJICUCHUS
KBaJpaTHOro KopHs. OcBOOOXKIEHHE OT UPPAMOHAIBHOCTH B 3HAMEHaTene Ipoou. Moayib 1eHCTBUTENBHOTO
gucna. ['papuk QyHkum y = | x| . ®opmyma VX% = | x| .

KBanparnunas pynknus. @ynkuus y = k/X (17 1)

DyHKIWMA y = axé, ee rpaduk, CBOMCTBA.

Oyukius y = k/X, ee cBolicTBa, rpaduk. ['unepdona. ACUMITOTA.

[Toctpoenue rpaduko pyukuuii y = f (x+I), y= f(x)+m, y =f x+)+m, y = - f(X), mo uszBectHOMY
rpaduky ¢pynkuun y =f(X).

KBagparueiii tpexwieH. KBanpatuuHast ¢yHKIusa, ee cBoiictBa u Tpaduk. [loHsTHe orpaHuyeHHOMN
¢dynkimu. [TocTpoeHue n yreHre rpadMKoB KYCOUHBIX (YHKIIMH, COCTaBIeHHbIX U3 pyHkuuit y =C, y = kx+m,
y =kix, y = ax® +bx +c, y =Vx, y = | x|

['paduueckoe perieHue KBaapaTHbIX YpaBHEHHIA.

KBaaparueie ypaBHenusi (20 1)

KBanparnoe ypaBHenue. [IpuBeneHHoe (HempuBeneHHOE) KBajapaTHoe ypaBHeHue. [lomHoe (HemoisHoe)
KBaJpaTHOe YypaBHeHHE. KopeHb KBaapaTHOro ypaBHEHHA. PerleHue KBaJIpaTHOIO YpaBHEHHUS METOAOM
pa3I0XKEeHUS HA MHOXKHUTEIH, METO/IOM BBIJICIICHUSI TOJIHOTO KBaIpara.

Huckpumunant. dopmyiibl KOpHEH KBaapaTHOro ypaBHeHus. [lapamerp. YpaBHeHue ¢ mapaMeTpom
(HaYaJIbHBIE TIPEJICTABIICHHUS ).

ANropUTM pelleHHs palloOHAIbHOIO ypaBHEHHUs. bukBajparHoe ypaBHeHHE. MeTosn BBENEHUS HOBOM
TIEPEMEHHOM.

PanmonanbHble ypaBHEHHS KaK MaTeMaTHYECKUE MOJENIN PEalbHBIX CUTYalUH.

YactHble ciayyan GopMyIibl KOPHEH KBaAPATHOTO YPaBHEHHUS.

Teopema Buera. PaznoskeHue KkBagpaTHOro TpexXuwieHa Ha JTMHEHHbIC MHOKHUTEIH.

HppanuonansHoe ypaBHeHHe. MeTo BO3BEJCHHS B KBaApaT.

HepaBencrBa (16 u)

CBoiiCTBa YNCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemenHHou. Pemienue HepaBeHCTB ¢ nNepeMeHHOW. JIMHENHHOe HEPaBEeHCTBO.
PaBHOCUIIBHBIC HEpaBeHCTBA. PaBHOCHIIBHOE TpeoOpa3oBaHe HEPABEHCTBA.

KBaapaTtHoe HEpaBEeHCTBO. AJITOPUTM PELIEHUS KBAAPATHOIO HEPABEHCTBA.

Bospacraromas pynkuus. YosiBatomas ¢yakius. MccnegoBanue GpyHKINMH Ha MOHOTOHHOCTH (C
UCIIOJIb30BaHUEM CBOMCTB YMCIIOBBIX HEPABEHCTB).

[TpubnmkeHHbIe 3HAaYeHHs AEMCTBUTEIBHBIX YHCEN, MOTPEIIHOCTh MPUOIMKEHHS, TPUOTIKEHUE 110
HEJ0CTaTKy ¥ U30bITKY. CTaHIapTHBIN BU YUCIIA.

O6o0maromee mnoBTOpeHHe (BKJIWYAaeT B cedf 3JeMeHTbl KOMOMHATOPMKH 10 MaTepHaiaM
Ipusoxenusi, uMewInerocs B 3agaunuke) (9 1)

AJITEBPA 9 kaacc (102 yaca)

PanunoHabHbIe HEPABEHCTBA U UX cucTeMbl (14 u)

JluHeiiHbIe U KBaipaTHBIE HEPABEHCTBA (MMOBTOpeHNUe). PalinoHansHoe HepaBeHCTBO. MeTo/1 MHTEPBAJIOB.

MHoecTBa " Oorcpanvu Haa1 HUMHU.

Cucrema HepaBeHCTB. PemeHne cucteMbl HEPaBEHCTB.

Cucrembl ypaBHenuii (18 u)

PammonansHOE ypaBHEHHE ¢ JABYMs IepeMeHHbIMU. Pemenue ypaBHeHus p(x; y) = 0. PaBHOCHIBHBIE
YpaBHCHHUA C ABYMS IEPEMCHHBIMU. d)opMyJIa PaCCTOAHUA MCKIAY ABYMS TOUKaMH KOOp)IHHﬂTHOﬁ IIJIOCKOCTH.
I'paduk ypaBHEeHus (x - a)® + (v -b)? =r%. Cucrema ypaBHEHUH ¢ JABYMs IMepeMEHHBIMU. PerieHne cucteMsl
ypaBHeHU. HepaBeHCTBa U CUCTEMBI HEPABEHCTB C ABYMS MTEPEMEHHBIMHU.

MeTo/1bI pelieHust CUCTEM YpaBHEHH (METO] TIOJICTAHOBKH, alre0panyecKoro CI0KEHUs, BBEACHUS
HOBBIX TIEPEMEHHBIX ). PABHOCHIIBHOCTH CHCTEM YPaBHEHUH.

CucreMbl ypaBHEHUH KaK MaTEMAaTUYECKUE MOJIENTA PEATTbHBIX CUTYyaIUi.

YucsoBbie pyHKuuu (24 1)

Oynkuus. HezaBucumas nepemenHas. 3aBucumas nepeMennasi. O61acthb onpeneneHus (pyHKIIH.

EcrecTBennas obmacts onpeneneHus Gpyakuun. O0acTh 3HAYCHUH )YHKITUH.
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Crioco6sb1 3a1anust GyHKIMY (aHATUTHYECKUH, rpaduuecKuii, TaOIHMYHBIN, CJIOBECHBIH).

CpoiictBa (yHKIMI (MOHOTOHHOCTb, OTPAHUYEHHOCTBH, BBIMYKJIOCTh, HaWOOJbIIEE K HaUMEHbIICE
3HAYCHHMS, HEMTPepbIBHOCTR). MiccnenoBanue Gyukuuii: y = C, y = kx+m, vy =kx?, y=\x Vy=kki y= | x|,
y =ax’+bx +c.

YeTHble U HEUETHBIE (PYHKIMU. AJITOPUTM UCCIIEN0BaHUS (PYHKIIMHU HA YETHOCTb. I'padpuku yeTHOM! U
HEUCTHOH (PYHKITUI.

CrenenHas (GyHKLUS C HATYpaJIbHBIM [TOKa3aTeseM, ee cBoicTBa U rpaduk. CreneHHas QyHKLUS C
OTPHIIATEIIbHBIM IEJIBIM [TOKa3aTeIeM, €€ CBOMCTBA U rpadukK.

®ynkums y = Nx , ee cBoiicTBa U rpaduK.

Iporpeccun (14 )

Yucnosas nocnenoBareabHOCTh. CIIocoObl 3aJaHNs YUCIIOBBIX MTOCIIEI0BATENbHOCTEN (aHAIMTHYECKUA,
CJIOBECHBIN, peKyppeHTHBIN). CBONCTBA YUCIOBBIX MOCIIEIOBATEIHLHOCTEH.

Apudmernueckas nporpeccus. Popmyna N-ro wieHa. DopMyna CyMMBl  UWIEHOB KOHEYHOH
apru(MeTHIECKON mporpeccuu. XapaKTepruCTUIECKOe CBOICTRO.

I'eomerpuyeckas nporpeccus. @Popmyia N-ro wieHa. PopMyiia CyMMbI WIEHOB KOHEUHOM Ir€OMETPUYECKON
nporpeccuu. XapakTepucTuiaeckoe cBoicTBo. [Iporpeccun n 0aHKOBCKHE PacyeThl.

DJIeMeHThl KOMOMHATOPUKH, CTATHCTUKH U Teopuu BeposirHocTeii (20 u)

Kom6unaropnsie 3anauu. [IpaBuno ymHoxenus. @axropuain. [lepectaHoBku.
I'pynmupoBka wuHpopmanuu. OOmmiA psx  gaHHbIX. KpaTtHOCTh BapuaHTBl uW3MepeHHs. TabiauuHOoe
npezcraBieHue uMHpopmanuu. Yacrora BapuaHThl. ['paduueckoe mnpencrtasieHue uHpopmauuu. Ilonuron
pacripenesnieHust AaHHbIX. [McrorpamMma. UMciaoBble XapaKTEpUCTHKH JaHHBIX HM3MeEpeHus (pasMax, MoJa,
CpeiHee 3HAaUEHUE).
BepositHocTh. CoObITHE (CiTydaiiHOE, J1I0CTOBEpHOE, HEBO3MOXHoe). Kiaccuueckas BEpOSTHOCTHAas cXeMma.
[IporuBononoxxueie codbiTus. HecoBmecTHbie coObITHA. BeposTHOCTE CyMMBbI ABYX coObITHH. BeposiTHOCTB
IPOTUBONOIOKHOTO coObITHS. CTaTucTudeckas ycroiunBocTh. CTaTucTUyecKasi BEpOSITHOCTb.
Oo6o6maroniee nosropenue (12 )

I1l. TEMATHYECKOE IINTAHUPOBAHUE

B ocnoBe BhrIOOpa METONOB M TIpHEMOB, (GopM pabOThl JEKHUT OPHUEHTAIMS HA IEJEBbIE MPUOPHUTETHI,
obo3HaueHHbIe B Pabouell nporpamme Bocniutanus HIkosnsr:

- YCTaHOBJICHHE JOBEPUTENIbHBIX OTHOIICHWH MEXIy MeJIarori4ecKuM pabOTHUKOM U €ro 00ydaroluMHUCH,
CMOCOOCTBYIOIIMX MO3UTUBHOMY BOCHPHUATHIO OOydYalOIIMMHUCS TpeOOBaHUI M TMPOChO MeNarornyeckoro
paOOTHHKA, TPUBJICYCHHWIO WX BHHMAHHUS K O0OCYXIaeMoil Ha ypoke HWH(POpMAIMM, AaKTHBH3AIHUA WX
MI03HABATENbHOM JeSATETbHOCTH;

- ToOyX/IeHHe O0yJarImuxcs COOMI0IaTh HAa YPOKE OOIICTIPUHSITHIE HOPMBI MTOBEICHHUS, NMPaBUia OOIIEHUS CO
CTapIIUMH (IEaroruyecKuMM paOOTHUKAMH) M CBEPCTHUKAMHU (OOydYalOIIMMUCS), HPUHIUMBI Y4eOHOMH
JUCIUIUIMHBL U CAMOOpPTraHU3aLINN;

- IpUBJICUYEHHE BHUMaHMA OOydYaroIUXCsd K IIEHHOCTHOMY acHeKTy M3y4aeMbIX Ha YpOKax sBICHHIH,
opraHuzanus UxX paboTHI C MOTy4aeMOil Ha YpPOKe COIMaIbHO 3HAUYMMOW MH(POpMAIMEeH — WHUIIMMPOBAHUE €€
00CYXJIeHUs, BBICKA3bIBaHUs OOYYAIOIIMMHUCS CBOEr0 MHEHHUS IO €€ IOBOJY, BBIPAOOTKM CBOEro K HEH
OTHOIIICHHST;

- HCHOJb30BAHUE BOCHUTATENBHBIX BO3MOXHOCTEH COJEepKaHUs y4yeOHOro MpeaMmera 4depe3 JIEMOHCTPAIUI0
oOy4aromuMcsi TPUMEPOB OTBETCTBEHHOTO, TPakKJAaHCKOTO TIOBEJIEHUS, NPOSBICHUS YETOBEKOIIOOUS U
JI00pOCEPIEUHOCTH, Yepe3 MoI00p COOTBETCTBYIOIIMX TEKCTOB JJIS YTEHMS, 3a7a4 JUIs PEeLIeHUs, POOIEMHBIX
CUTYaIHi 1Jisi 00CYXICHUS B KJ1acce.



TeMaTnyeckoe NJIAHNPOBAHME:

7 knace
e HMsyuyaeMmsblili MaTepuall
n/
n
1. MaremaTuyeckuii s3bIKk. MatemaTuueckasi MOJIEIb
2. Jlunennas GyHKIUA
3. Cucrembl ABYX TUHEHHBIX YPABHEHHI C IBYMS IEPEMEHHBIMU
4.  CremneHb C HaTypaJIbHBIM ITOKa3aTeleM
5.  Opnounensl. Oniepanuu HaJl OJHOYICHAMU
6. Muorowiensl. ApudgMeTruyecKre onepanuy HaJ MHOTOUJICHAMHU
7.  Pa3znoxxeHue MHOTO4JIEHOB HA MHOXXHUTEIU
8. ®ynkumsy=x°
9. OO6oOmatoiiee TOBTOPEHUE
Hroro
8 ki1acc
Ne .
w/n H3y4yaemsblii MaTepuall
1. Aunrebpamueckue 1poOu
2. ®ynkuus y = \x. CBOICTBA KBaJPATHOTO KOPHS
3.  Ksagparuunas pyaxuus. Oyukiwms y = K/X
4. KBanpaTHble ypaBHEHUS
5. HepaBencrna
6. Oo6obmaroiiee MOBTOpEeHNE
Hroro
9 kJace
No
n/m v3y4yaeMbl MaTepuaJl
1. PamuoHajbHBIC HEPABEHCTBA U UX CUCTEMBI
2. Cucremsl ypaBHEHUHI
3. Ywucnosble GyHKINA
4. TIlporpeccuun
5. DnemMeHTH KOMOWHATOPUKH, CTATUCTUKU M TEOPUH BEPOSTHOCTEH
6. Oo6oo6maromiee moBTopeHue (peseps 3 4.)
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