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Pabouast yueOHas mporpamma mo anredpe s 7-9 KIacCoOB COCTaBJICHA M aJalTHpPOBaHA B
COOTBETCTBHUH CO CIEAYIOINIMMU HOPMATHBHO-TIPABOBBIMU JOKYMEHTaMHU:

* 3akoH P® «O6 obpazoBannu B Poccuiickoit @eneparun» Ne 273-D3 ot 29 nexabps 2012
rona (crarsu 12, 13,19, 28,30,47);

»  ®depaepanbHbIN TOCYIaPCTBEHHBIH 00pa30BaTENbHBIN CTAHAAPT OCHOBHOT'O OOIIETr0
oOpa3oBaHus (YTBEPXkKICH NMPUKa3oM MUHHCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoii
®enepanuu ot 17.12.2010r. Ne 1897 ¢ usmMeHeHUAMN);

» Ilpuka3 MunucrepcTBa obpa3zoBanus u Hayku Poccuiickoit @enepanuu ot 31.12.2015r.
No 1577 «O BHeceHMHM M3MEHEHHH B (efiepalibHBIN TOCYIapCTBEHHBI 00pa30BaTeIbHBIN
CTaHJIapT OCHOBHOT'O 00IIEro 00pa3oBaHus, yTBEPKACHHBIN npruka3oM MuHHCTEpCTBa
obpasoBanus u Hayku Poccuiickoii @eneparun ot 17 nexadps 2010r. Ne 1897;

*  HOPMaTHMBHBIMH IPABOBBIMHU JOKYMEHTAMHU JIOKaJIbHOTO YpoBHs: ¥YctaBoM MOV «OOIll
c.UepHaBa», OCHOBHBIMU 00pa30BaTEIbHBIMU MPOTPAMMAMU COOTBETCTBYIOILETO YPOBHS
oOpa3oBaHus.

* IIpumepHnas mporpaMma OCHOBHOTO 0011er0 00pa3oBaHus O MPEAMETY;

- aBTOpCcKOM nporpaMMmel:  Anredpa. COOpHUK pabounx  mporpamMm. 7—9  KIacchl:

nmocobue I yudTeneld oOIeo0pa3oBaTeIbHBIX OpraHu3anuii / [cocraButens T. A.
BbypmucrtpoBa]. — 2-e u3n., mom. — M.: IlpocBemenue, 2014. — 96 c.

Pabouas mporpamma mo anreOpe coctaBiieHa U3 pacu€éra 4 y4eOHBIX Yaca B HEAEN0 B
TEYEHHE KaXKI0ro roja ooyueHus B 7-8 kiiaccax u 3 4 B HeJlento B 9 kiacce.
Jlns peanuzanuu NporpaMMHOTO COJEPKAHUS UCTIOIB3YIOTCS CleAyIolne y4eOHbIe MocoOus:
MaxkaperueB 0. H.  Aurebpa: yuebnuk a7 i OY/ KO.H.Maxkaperues, [.H.Munaioxk,
K.M.HemxkoB, C.b.CyBopoBa: mon pepakuueil C.A.TenskoBckoro — M., «lIpocBemienue»,
2018.—256c¢.

MakxkapsrueB FO. H. Anrebpa, 8 xin.: yueOnuk ans OY/ FO. H. Maxkapsiues, H. I'. Munmiok, K.
W. Hemkos, C. b. CyBopoga; oz penakuueii C. A. TenskoBckoro. — M.: IIpocsemnienue, 2018/
—287c.

MaxkapsrueB FO. H. Anre6pa, 9 xi.: yueonuk mns OY/ 10. H. Makapsraes, H. I'. Munmiok, K.
. Hemikog, C. b. CyBopoBa; nox penakuueii C. A. TenskoBckoro. — M.: IIpocsemenue, 2018/
—288c.



[Lianupyembie pe3yJibTaThl 0CBOEHUS Y4eOHOT0 Kypca.

IMporpamma  obecneyWBaeT  JOCTHKEHHE  CIEAYIOUIMX  PE3yJIbTaTOB  OCBOCHUS
00pa3oBaTeNnsHOM MPOrpaMMbl OCHOBHOTO O0IIIET0 00pa30BaHUs:
JUYHOCMHbLE:

1) cpopMHUPOBAHHOCTH OTBETCTBEHHOTO OTHOLIEHHS K YUYCHHIO, TOTOBHOCTb |
CIIOCOOHOCTH O0YYaIOMUXCS K CaMOpa3sBUTHIO M CaMOOOpPa30OBaHHIO HAa OCHOBE MOTHBALIUU K
00y4eHHIO M TIO3HAHHIO, BBIOOPY JanbHeimiero oOpa3oBaHHus Ha 0a3e OPHEHTUPOBKH B MHUPE
npodeccuii u npodeccCHoHaTbHBIX MPEANOYTEHUH, OCO3HAHHOMY MOCTPOCHUIO WHIUBHIYaTbHON
00pa30BaTelIbHON TPAEKTOPHUH Cy4ETOM YCTONYHBBIX I03HABATEIbHBIX HHTEPECOB;

2) c(OpMUPOBAHHOCTh L[EJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBECHHOMN PAKTUKHY;
3) cOpPMHUPOBAHHOCTh ~ KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  OOLIEHUU U

COTPY/ZHUYECTBE CO CBEPCTHUKAMHM, CTAPIIMMHU U MIIQJIINMH, B 00pa30BaTeIbHOM, O0IIIECTBEHHO
M0JIE3HOM, Yu4eOHO-HUCCIIeI0BATEBLCKOM, TBOPUCCKON U IPYTHX BHUAAX JIEATCIbHOCTH;

4) YMEHHE SICHO, TOYHO, TPAMOTHO U3JIaraTb CBOM MBICJIU B YCTHOW U IIUCbMEHHOU PEYH,
MOHUMATh CMBIC] IOCTABJICHHOW 3a1a4d, BBICTPAMBATh APrYMEHTAIMIO, MPHBOAUTH HPUMEPHI U
KOHTPIIPUMEDBI;

5) TpeACTaBiICHHE O MAaTEMATHYECKOH Hayke Kak cepe 4enoBeUecKOM AeATeIbHOCTH, 00
Tarnax eépa:‘}BI/ITH}I,Oeé S3HAYMMOCTHU I Pa3BUTHA HUBUIIU3ALNUH,

6) KPUTHYHOCTh  MBINUICHHUS, YMEHHE pAClO3HABATh JIOTHYECKH  HEKOPPEKTHBIC
BbBICKA3bIBaAHHWA, OTJINYATL TUIIOTE3Y OT (baKTa;

7)  KpeaTHMBHOCTb MBIIIICHUs, MHHUIMATHBA, HAXOAYUBOCTb, AKTUBHOCTh IPH PEIICHUN
anreOpanyecKux 3a1ad;

8)  yMeHHe KOHTPOJIMPOBATh MPOIIECC M PE3YIIbTAT y4eOHOH MaTeMAaTHUYECKOM ACSITSIbHOCTH;

9) CIOCOOHOCTH K AMOIMOHATIBHOMY BOCHIPHSATHIO MATEMaTHYECKUX O0BEKTOB, 33/1a,
peIIeHHH, pacCy KICHHH.

MemanpeomemHubie:

1) yMeHue CaMOCTOSTENbHO IUIAHUPOBATh AJTbTEPHATHBHBIC MYTH IOCTHKEHHS LENei,
OCO3HAHHO BBIOMpaTh Hanbosee 3(h(heKTUBHBIC CIOCOOBI pEIICHUS yIE€OHBIX U TO3HABATEIIHHBIX 32/1a4;

2) yMEHHE OCYLIECTBIISITh KOHTPOJIb IO PE3yJAbTaTy U MO CIIOCO0y NEeHCTBUS HA YpOBHE
MPOU3BOJIBHOTO BHUMAHUSI 1 BHOCUTH HEOOXOITUMBIE KOPPEKTURHI;

3) yMeHHe aJeKBAaTHO OIICHMBATh MPABWJIBHOCTh WM OMIMOOYHOCTH BBIOJHEHUS
yueOHOM 3a1aui, €€ 00bEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ pEIIeHUs;

4)  0CO3HAaHHOE BIAJCHUE JOTMYECKUMHU ACHCTBUSMHU OMpEIEICHUS MOHITUH, 0000IIeHHs,
YCTAQHOBJICHUS aHAJIOTHH, KJIacCU(PUKAIMM HA OCHOBE CaMOCTOATEILHOTO BhIOOpA OCHOBAaHUN U
KPUTEPUEB, YCTAHOBJICHUS POJOBHIOBBIX CBS3EH;

5) yYMEHHE YyCTaHABIMBATh MPUYUHHO-CIEJCTBEHHbIE CBS3M; CTPOUTH JIOTHYECKOE
paccyxieHre, yMo3aKk/io4eHue (MHAYKTUBHOE, JIeTYKTUBHOE U [10 aHAJIOTHH ) ¥ BBIBO/IBI;

6) yMEeHHE co3/aBaTh, MNPUMEHSATh U TPeoOpa3OBbIBATh 3HAKOBO- CHMBOJIHMYECKUE
CpelICTBa, MOJIEIM M CXEMBI JIJIsl PEIICHUS YIeOHBIX U MTO3HABATEIbHbIX 33124,

7) yMEHHE OpTraHM30BHIBATH yueOHOE COTPYJHUYECTBO U COBMECTHYIO JESATENbHOCTh C
YUUTEJIEeM W CBEPCTHUKAMH: ONpPENENsTh LEeNH, pacnpezneneHue GyHKUUNH U pojied y4acTHUKOB,
B3aMMO/ICIICTBHE U 001IHE CTTOCOOBI paObOTHI; yMEHHE pabOTaTh B IPYIITE: HAXOAUTH 00IIee pelieHne
U pa3peliath KOH(QIMKTH HA OCHOBE COTJIACOBAHMSI MO3UIMI U yuéTa HHTEPECOB; CIyLIaTh MApTHEPA;
(bopMynHupoBaTh, ApPryMEHTUPOBATH M OTCTAUBATH CBOE MHEHUE,

8) cpopMHpPOBAHHOCTH Y4YeOHOW U OOIIEMOJIB30BATEIIBCKON KOMIETEHTHOCTH B
o0jacT  WCMONB30BaHHUS  HH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX  TexHomoruit  (MKT-
KOMIETEHTHOCTH);

9) HiepBOHAaYaJIbHbIE MPEICTaBICHHS 00 UASSX U 0 METO/IaX MaTeMaTHKH Kak 00
YHHUBEPCATbHOM SI3bIKE HAYKU M TEXHUKH, O CPEJICTBE MOAEIUPOBAHUS SBIECHUN U TPOIECCOB;
10)  yMeHHe BHAETh MAaTEMAaTHYECKyIO 33/1auy B KOHTEKCTE MpOOJIEMHOW CHUTyaluu B

JAPYTUX JUCHUIUIMHAX, B OKPYXKAIOIIEH KU3HH,
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11)  yMeHHE HaxXoJWUThb B PA3IMYHbIX HCTOYHUKAX HH(OpPMAIMIO, HEOOXOAUMYIO JUIS

pElIeHHsT MATeMaTUYeCKUX MTpoOJieM, U MPEACTaBIATh €€ B TOHATHOM (opme; MpUHHMATh
pelIeHUE B YCIIOBHSIX HEMOJIHON U M30BITOYHOM, TOUHOM U BEPOATHOCTHON HH(OPMAITUH;

12)  yMeHHE IOHUMATh U UCTIOJIb30BaTh MaTEMAaTHUECKHE CPEJICTBA HAIISIIHOCTU (PUCYHKH,
YepTEeXKH, CXeMbI U JIP.) Ui WUTIOCTPAlUK, UHTEPIPEeTalluy, apryMEeHTally;

13)  yMeHHME BbBIIBUTaTh THUIOTE3bl NPU PEHICHUMH YYeOHBIX 33724 M TOHUMATh
HE00XOIMMOCTh UX TPOBEPKH;

14)  yMmeHHe NPUMEHSTh WHIYKTHBHBIC M JCTYKTHBHBIE CIIOCOOBI PAacCyXKICHWI, BUIETh
pa3IUYHbIE CTPATET WU PELICHHS 3a/1a4;

15) NOHMMaHUE CYNIHOCTH aJTOPUTMHUYECKHUX MPEINUCaHuil 1 yMEHHE NIeHCTBOBATh B
COOTBETCTBUHM C MPEIOKEHHBIM AJITOPUTMOM;

16)  yMeHHE CaMOCTOSITEJbHO CTaBUTH LIEJH, BBHIOMpATh W CO3AaBaTh AITOPUTMBI JUIS
pelieHus y9eOHbIX MATEMAaTHYECKUX ITPOOIIeM;

17)  yMeHHEe IUIaHUPOBATh U OCYIIECTBIAThH JAEATENbHOCTh, HANPABICHHYIO Ha pelIeHHe
3a/1a4 UCCJIEI0BATENILCKOT0 XapaKTepa.

npeomemmule.

1) yMeHHE PaboTaTh ¢ MAaTEeMATHYECKHMM TEKCTOM (CTPYKTypHpPOBaHUE, W3BJICUCHHE

HeoO0XoauMoi MH(pOpMalMM), TOYHO M TIPaMOTHO BBIpaXaTh CBOM MBICIM B YCTHOH U
MUCHbMEHHOW peyH, TPHUMEHSS MaTeMaTHYeCcKyl0 TEPMHHOJOTHIO W CHMBOJIMKY, HCIIOJb30BaTh
pa3nuuHble S3bIKM MAaTeMAaTHKU (CJIOBECHBIH, CHMBOJIMYECKUH, rpaduueckuii), 00O0CHOBBIBATH
CYXKJICHUSI, TIPOBOJIUTH KIACCU(PUKAIINIO, IOKA3BIBATH MATEMATHUYECKUE YTBEPKICHNUS;

2) BJaJicHHE 0a30BbIM IMOHATHMHBIM ammapaToM: UMETb IpPEJCTaBICHHE O YHUCIE,
BIQJICHUE CHUMBOJBHBIM  SI3BIKOM  anreOpbl, 3HAHUE DIIEMEHTAPHBIX  (YHKIMOHAIBHBIX
3aBUCUMOCTEH, (OpMUPOBAaHKE NPEJCTABIECHUI O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaTbHOM
MUPE U 0 pa3InYHbBIX CII0c00axX X U3y4eHHs, 00 0COOCHHOCTSIX BBIBOJIOB U MTPOTHO30B, HOCSIIINX
BEPOSTHOCTHBIN XapakTep;

3)yMeHue BBIOIHATH alre0panveckre mpeodpa3oBaHusl pallMOHATBLHBIX BEIPAKEHUH,
IPUMEHSATh UX JUIS PeLIeHUs y4eOHbIX MaTeMaTUUYeCKUX 3a/a4 U 33/1a4, BOSHUKAIOIIMX B CMEXKHBIX
y4eOHBIX IMpeMeTax;

4)ymeHMe TI0Jb30BaThCS MaTeMAaTHYECKMMHM (DOpMylIaMH M CaMOCTOSITENIbHO COCTABIATH
(GopMynbl 3aBUCHMMOCTEH MEXIy BEJIMYMHAMU HAa OCHOBE OOOOIIEHMS] YaCTHBIX CIy4aeB M
IKCHEPUMEHTA;

4)ymeH#He pemath JIMHEeWHbIEe U KBaIpaTHBIC YPaBHEHUS 1 HEPABEHCTBA, a TAKXKE MPUBOAUMBIE
K HUM ypaBHEHHUS, HEPABEHCTBA, CUCTEMBI; TPUMEHATH rpaduueckue npeacTaBiIeHus sl pelieHns 1
UCCIIeIOBaHNS YPaBHEHU, HEPABEHCTB, CUCTEM; IIPUMEHSITH ITOJTyd€HHBIC YMEHUS TSI PEIICHUS
3aJ1a4 U3 MaTeMaTHKH, CMEXKHBIX IPEAMETOB, IPAKTHKH;

5)oBnajsieHne cUCTEMOM (PYHKIMOHAJIbHBIX IMOHATHH, (YHKUMOHAIBHBIM SI3BIKOM U
CUMBOJIMKOM, YMEHHE CTpPOUTh IpaduKu (QYHKLMHA, ONUCHIBATh MX CBOMCTBA, HCIOJIB30BATh
(GyHKUMOHATBHO-TpauuecKre MPeACTaBICHUs A ONMCAHUS M aHalM3a MaTeMaTHYecKUX 3a/ad U
peanbHBIX 3aBUCUMOCTEH;

6)OBJIaJICHNE OCHOBHBIMH CIOCOOAMH TIPEJICTABICHUS M aHAIM3a CTATUCTUYECKUX TaHHBIX;
YMEHHE pellaTh 3aJa4i Ha HaXOXK/I€HUE YaCTOThI U BEPOATHOCTHU CITy4aliHbIX COOBITHH;

7)yMeHUE TPUMEHATh M3YYCHHBIC MOHATHS, PE3yJbTaThl M METOIBI TIPU PEUICHUH 3a1ad W3
pa3IMUHBIX pa3lenoB Kypca, B TOM YHCIE 3aad, HE CBOJALIMXCS K HENOCPEICTBEHHOMY
MIPUMEHEHHIO H3BECTHBIX AITOPUTMOB.

I[TNTAHUPYEMBIE PE3VJIBTATBI U3YUEHU A KYPCA AJITEBPBHI B 7—9
KIIACCAX

PAITMOHAJIBHBIE UNCJTA
BhInyCKHHK Hay4nTCS:
1) MOHUMAaTh OCOOCHHOCTH JAECATHYHON CUCTEMBI CUHCIICHHUS;
2) BJIJCTh [IOHATUAMU, CBS3aHHBIMU C JEJIMMOCTBIO HATYPAJIbHBIX YUCEI;
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3) BBIpaXKaTh YKCJIa B AKBMBAJIEHTHBIX (opMmax, BbIOMpas HambOojee MOAXOAANIYIO B
3aBUCUMOCTH OT KOHKPETHOM CUTYaluu;

4) CpaBHMBATh U YIIOPSAA0YNBATH PALIUOHAJIBHBIC YUCIIA;

5) BBIIIOJIHATh BBIYKMCIIEHHS C pAalMOHAIBHBIMU YHMCIIAMH, COYETass YCTHBIE U
IIMCbMEHHBIE TPUEMBI BBIYMCIICHUH, IPUMEHATD KaIbKYJIATOP;

6) UCIIOJIb30BATh IIOHATHS U YMEHMs, CBSI3aHHBIE C IIPONOPLUOHAIBLHOCTBIO BEJIMYUH,

IIpoo€HTaMu B XOJC PCIICHHMA MaTCMAaTUYCCKHMX 3aJad M 3aJad M3 CMCXKHBIX IIPEAMCTOB,
BBIITOJIHATD HCCIIOXKHBIC ITPAKTUYCCKNC paC‘-IéTBI.
BblnyCKHuK nojyuyum 603MOICHOCHb.!

7) NO3HAKOMUMbBCS ¢ NO3UYUOHHBIMU — CUCMEMAMU — CYUCTEHUS C  OCHOBAHUIMIUL,
omauynvimu om 10;

8) Venyoumo u pazeums NpeoCmasienus 0 HAMyPAlIbHbIX YUCAX U — CEOUCMBAX
0enUMOCmu;

9) HAYYUMbCsl  UCNONIb308AMb  NPUEMBL,  PAYUOHATUSUPYIOUUE  BbIYUCTCHUS,

npuobpecmu nPUBbIYKY KOHMPOIUPOBAMb GbIUUCTEHUs,, BbIOUPAs NOOX00AwuLl OISl CUMYayuu
Ccnocoo.
JEUCTBUTEJIBHBIE YMCJIA

BrinyckHUK HayuuTCS:

1) UCTI0JIb30BATh HAUAJIbHBIE [TPEJICTABICHHSI O MHOXKECTBE AEHCTBUTEIILHBIX YHCEIT;

2) BIIQ/IETh MOHSITHEM KBaIPATHOTO KOPHS, IPUMEHSTH €TO B BEIYMCIICHUSX.

Buinyckuux nonyuum 603MONCHOCb:

3) PAa3eums npeocmasieHue 0 Yucie U YUCi08blX CUCEMAXx Om HAMYPAIbHbIX 00
OelicmeUumenbHblX Yucesl;, 0 poau GbIYUCTICHULl 8 4el08eYecKol NpaKmuKe,

4) paseumov u y2ayoums 3HAHUA O OeCAMUYHOU 3ANUCU OelCmBUMENbHbIX YUcel

(nepuoouueckue u Henepuooudeckue O0poou,).
N3MEPEHUV A, ITPUBJINKEHW S, OLITEHKI
BeInyckHUK HayduTCS:
1) UCIIONIB30BAaTh B XOJIC PEIICHUS 3a/a4 dJIEMCHTApHbBIC MPE/ICTABICHUS, CBSI3aHHBIC C
NPUOIKEHHBIME 3HAYCHUSMHU BEITMYHH.

Buinycknux noayuum 603MONCHOCHIb:

2) NOHAMb, YMO YUCTIO8ble OAHHble, KOMOpble UCNONIb3YVIOMC 0I5l XapaKmepucmuKu
00beKmMo8 OKpYIHCaAoue2o Mupa, AGIAIOMCE NPEeUMYWECMEEHHO NPUOTUNCEHHBIMU, YMO NO
3anucu NPUOIUINCEHHBIX 3HAYEHUL, COO0ePHCAUUXCA 8 UHPOPMAYUOHHBIX UCOYHUKAX, MONCHO
Cyoums 0 NOSPeUutHOCmu NpUOIUINCEHUSL,

3) NOHAMb, UMO  NOZPEUHOCMb  pe3yIbmama  BblYUCTEeHULl  OOJdCHA — Obimb
CcouMepuUMa ¢ NOZPEUHOCMbI0 UCXOOHBIX — OAHHBIX.

AJITEBPAYECKHUE BBIPAXEHUA

BeimyckHUK HayuuTes:

1) BJIQJICTh TIOHATHSIMU «TOXIECTBO», «TOXICCTBEHHOE IPeoOpa3oBaHUE», peliaTh
3aJ1au, CofiepKale OyKBeHHbIE JaHHBIE; pa00TaTh ¢ (hOopMyJaMu;

2) BBITIOJTHATh MIPEOOPA30BaHUS  BBIPAKCHUH, CONCPKAIIUX CTEIICHH C  IIEJIBIMH
MOKa3aTeIIMH ¥ KBaJJpaTHbIe KOPHU;

3) BBITIOJTHATH TOK/ICCTBEHHBIC MPEe0OPa30BaHUs PAIMOHATBHBIX BBHIPAXKEHUI Ha OCHOBE
MPaBUIT ICHCTBHI HAJIMHOTOWIEHAMH H aareOpandeckKuMu Ipo0sMu;

4) BBITIOJTHATD Pa3JI0KEHUE MHOTOUICHOB HA MHOYHTEJIH.

BoinyckHux nomyyum 603MONCHOCHb!

5) Hay4yumvCs  GblNOJHAMbL — MHO20UIA208ble  NPeoOpPAa308aHUsl  PAYUOHATLHBIX
BbIPANCEH UL, NPUMEHSS UUPOKULL HAOOP CNOCOO08 U NPUEMOS,

6) NPUMEHAMb  MOJHCOeCmEeHHble Npeobpa308anus 0N peuleHus 3a0ad U3
PAa3uuHbIX pazoenos Kypca (nanpumep, Oas HAXOHCOEHUS HauboIbUe20/HAUMEHbUUE2O

SHAYeHUA 6blpa.?fC€Hu}l).



YPABHEHMS
BbInyCKHUK Hay4nTCS:

1) pelaTs OCHOBHBIE BH/Ibl PAllMOHAIBHBIX YPAaBHEHUM C OAHOW IEPEMEHHOM, CHUCTEMbI
JBYX YPaBHEHHH C IBYMs IIEPEMEHHBIMY;
2) IIOHMMATb YPaBHEHHE KaK BAKHEHINYI0 MaTEMaTUYECKYX0 MOJEJNb JJI OIUCAHMS U

M3yYeHHs] Pa3sHOOOpa3HBIX pPEATbHBIX CHUTyallid, pelaTh TEKCTOBBIC 3aJauyd anreOpandyecKum
METO/I0M;

3) IOPUMEHATh  rpaduueckue MPeACTABICHUS I MCCIEAOBAaHHUSA  YpaBHEHH,
UCCIIE0BAHYS U PEILIEHUS CUCTEM YPaBHEHUH C IByMsl IEPEMEHHBIMH.

Buinycknux nomyyum 603MONCHOCMb!

4) OBJIAJIETH CIIELMAIBHBIMU IIPUEMAMK PELICHUSI YPAaBHEHUU U CUCTEM ypaBHEHUM;
YBEPEHHO MPUMEHSTDH almapar YpaBHEHHUN [T pelIeHus] pa3HOOOPa3HbIX 33a7au U3 MaTEMaTUKH,
CMEXHBIX IIPEIMETOB, HPAKTUKU;

5) NPUMEHATH IpadUuecKue MPeACTaBICHUS IS UCCIE0OBAHUS YPaBHEHHH, CUCTEM
ypaBHEHUH, COIepKaAIX OYKBEHHBIC KOA(DPHUITUEHTHI.

HEPABEHCTBA

BbInyckHUK Hay4quTCS:

1) HNOHMMATh M MPUMEHATH TEPMUHOJOTHUIO M CHUMBOJIMKY, CBSI3aHHBIE C OTHOLLIEHUEM
HEpaBEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;

2) peniaTh JMHEHHbIE HEPABEHCTBA C OJHOM NEPEMEHHOM M UX CHUCTEMBI; DPELIATh
KBa/IpaTHbIE HEPABEHCTBA C OMOPOil Ha rpaduueckue MpeacTaBIeHuS;

3) HPUMEHSATH aniapaT HepaBeHCTB AJIs PEIeHNUs 3a1a4 M3 pa3- TMUHBIX pa3/iesioB Kypca.

Buinycknux noayuum 603MOMCHOCMb HAYYUMbBCAL:

4) PA3HOO0OPA3HBIM RNPUEMAM OOKA3AMENbCMBA HEPABEHCME, YEEPEHHO NPUMEHMb
annapam HepaseHcme OJisl peuleHus pasHooOpA3HbLIX MAMeMamuideckux 3a0ay u 3a0a4 U3
CMECHBIX NPeOMemos8, NPaAKMuKU,

5) npumensams  2paghuueckue npeocmaenieHus O UCCIe008AHUS  HEPABEHCMS,
cucmem HepageHCcma, cooeprHcawux OyKkeennvie Kodgghuyuenmot.

OCHOBHBIE ITIOHATHA. YCJIOBBIE ®YHKIU

Beinycknuk HayquTCs:

1) MOHMMAaTh W WCIOJIb30BaTh (DYHKIIMOHAJIBHBIE TOHATHS W S3BIK (TEPMUHBI,
CHMBOJIMYECKHE 0003HaueHUs);

2) CTPOUTh TIpaUKMU 3JIEeMEHTapHbIX (YHKIMH; HCCIEOBATH CBOWCTBA UYHCIOBBIX
(GyHKIMI HAa OCHOBE M3y4YEeHUS MMOBEAECHHS X IPaPUKOB;

3) NOHMMAaTh (DYHKIHMIO KaK BaXKHEHIIyl0 MaTeMaTH4eCKyl0 MOJENb ISl ONMUCAHUS
MIPOILIECCOB U SBJICHUH OKPY>KAIOLIET0 MUPA, TPUMEHSTH (DYHKIIMOHAIBHBIN S3bIK JUI OITMCAHUS U
UCCIIEIOBAHUS 3aBUCUMOCTEN MEXAY (PU3NUECKUMU BETNUYNHAMH.

Buinycknux noayuum 603MOMCHOCMb HAYYUMbBCAL:

4) npo8OOUMb UCCTIE008AHUSL, CEA3AHHbIE C U3VUEHUEM CEOUCME (DYHKYULU, 8 mOoM
yucie ¢ UCNONL308AHUEM KOMNbIOmepa, HA OCHO8e 2pAUKO8 UYUEHHBIX QYHKYUL
cmpoums Oonee crodicHble epapuru (KyCcouHO-3a0aHHble, C «BbIKOJOMBIMUY MOUKAMU U M.
n.);

5) UCNONIb306aMb  (DYHKYUOHANbHbIE NPEOCMABIeHUsi U CBOUCMBA QYHKYULl 0/
PewenUss MamemMamuieckux 3a0ay u3 pasz- IUdHblX pazoenos Kypcd.

UMCJIOBBIE TTOCJTEJOBATEJIBHOCTHU

BeinyckHUK Hay4quTCS:

1) MNOHUMAaTh M KCIOJb30BaTh A3BIK MOCICIOBATEIBHOCTEH (TEPMHUHBI, CHMBOJIHUUYCCKUEC
0003HaYEHNS);
2) OpUMEHATh  (QOPMYINbI, CBS3aHHBIE C apuMETHUYECKOW U  TeOMETPHUYECKON

HPOTPECCUsIMU, U ammapar, cOpMUPOBAHHBIA MPU U3YYEHUH APYTHX pa3[esoB Kypca, K PeHIeHUIO
3a/1a4, B TOM YHCJIE C KOHTEKCTOM U3 peaIbHOM )KU3HHU.
BoinyckHux nomyyum 603MOACHOCMb HAYUUMbCA:
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3) pewams KOMOUHUPOBAHHbIE 3a0aydu ¢ NpumeHeHnuem opmynr N-20 yneHa u
CymMmbl nepsevix N YleHO8 apuhMemuueckou U 2eoMempuieckol npoepeccuil, NPUMeHssa npu
9MOM annapam ypasHeHull U HepaseHcms;

4) NOHUMAMb  APUPMEMUYECKVIO U 2eOMempPUYEecKyl0 Npocpeccult Kaxk QyHKyuu
HamypaibHo20 apeyMenma, CesA3bl6amb APUGMEeMUUecKyio Npocpeccuio ¢ JTUHEUHbIM POCHOM,
2e0MempUYecKyio — ¢ 9KCNOHEHYUANbHbLIM ~ POCHIOM.

OIIMCATEJIbHASA CTATUCTUKA

BhITyCKHUK HAyYHUTCS HMCIONB30BATh MPOCTEHINNE CIIOCOOBI TPEICTABICHUS W aHAIN3A
CTAaTUCTHYECKHX JIAHHBIX.

Boinycknux noayuum 603MONCHOCHb NPUOOPECU NEPEOHAUATLHBIN ONbIM OPSAHU3AYUU
coopa OaHHBIX NpU NPoBedeHuU Onpoca 0OWeCmEeHHO20 MHEHUs, OCYWeCMmEIsAmb UX aHAIU3,
npeocmasiams pe3yibmanmvl Onpoca 8 eude maoauysl, OUASPAMMDBL.

CJIVYAUMHBIE COBbITHS Y BEPOSITHOCTbD

BBIyCKHUK HAyYUTCSI HAXOAWUTh OTHOCUTENBHYHO YacTOTy M BEPOSTHOCTH CITy4alHOTO
COOBITHSI.

Boinycknux  nonyuum 603MOJICHOCMb NpUOOpecmu  Onvim NPOBEOeHUsT  CLYYAUHbIX
IKCNEPUMEHMNO8, 8 TMOM YUCTLE C NOMOWBIO KOMNbIOMEPHO20 MOOEIUPOBAHUS, UHMEPnpemayuu
UxX pe3yibmamos.

KOMBUHATOPUKA

BeinycKHHUK HayuuTCs peniaTh KOMOMHATOPHBIE 3a]aUl HA HAXOXKEHHE YUCia 00bEKTOB WU
KOMOMHAITHH.

Buinyckuux nonyuum 603MoMCHOCHb HAYUUMBCA HEKOMOPLIM CHeYUATIbHLIM NPUEMAM
peuteHus: KOMOUHAMOPHBIX 3a0ay.



Coneprkanue y4e0OHOro nmpeamera, Kypca

AJII'EBPA

Anredpanyeckue BbIpaxeHHsl. BykBeHHbIE BbIpakeHHs (BBIPQKEHUS C MEPEMEHHBIMU).
YucnoBoe 3HaueHne OyKBEHHOTO BbIpakeHHUs. JlomycTuMble 3HaUeHUs epeMeHHbIX. [loacTaHoBKa
BBIpXKEHUH BMECTO TepeMeHHbIX. [IpeoOpa3oBaHue OyKBEHHBIX BBIPRKEHHN HA OCHOBE CBOMCTB
apu(pMeTHIecKuX JIelcTBUil. PaBeHCTBO OyKBEHHBIX BhIpakeHuil. ToxIeCTBO.

Crenens ¢ HaTypalbHBIM [IOKa3aTeneM U €€ cBoicTBa. OTHOUIEHBl U MHOTOWIEHbI. CTeneHb
MHorowieHa. CloxeHue, BBIYUTAHHE, YMHOKEHHE MHOTOuIeHOB. DOpMynbl COKpaIiEHHOIO
YMHOKEHHSA: KBaJpaT CyMMbl U KBaapar paszHocTd. @Dopmyna pa3HOCTHM  KBaJIpaToB.
[IpeoOpa3oBanue LENOTO BBHIPAKEHUS B MHOTOWIEH. PaznoeHne MHOTOWIEHOB Ha MHOXKHTEIIH.
Muorowiensl ¢ oaHoOM nepemeHHoi. Kopenb mMHorowieHa. KBaapaTHelii TpEXuseH; pa3iokKeHue
KBaJIpaTHOI'0 TPEXUJIEHA HA MHOKUTEIIH.

AnreOpandeckas  apoO6b. OcHOBHOE CBOMCTBO —anreOpamueckod apodu. CroxeHwue,
BBIUMTAHUE, YMHOKEHHUE, JieJieHne anreOpandeckux apodeii. CTeneHp ¢ meabM mokas3aTenaeM u eé
CBOMCTBA.

ParnmonanbHbIe BRIpaXEHUS U UX peoOpazoBaHms. Jl0Ka3aTenbCcTBO TOKIECTB.

KBanpatusie kopuu. CBoiicTBa aprdMeTHUECKUX KBaJpaTHBIX KOPHEW M MX MPUMEHEHUE K
peoOpa30BaHUIO YUCIIOBBIX BEIPAXKEHUH 1 BBIYUCIICHUSAM.

YpaBHenus. YpaBHenue cogHoi nepemeHHon. Kopenb ypaBaenus. CBOMCTBA YHMCIOBBIX
paBeHCTB. PaBHOCHIIBHOCTD ypaBHeHui. JInHeitHoe ypaBHeHHe. KBanpaTHOE ypaBHEeHHE: hopMyIia
KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera. Penienue ypaBHeHMi, CBOIAILMXCA K IMHEWHBIM U
KBaipaTHBIM. [[pumMepsl perieHns ypaBHeHn TpeTbell u ueTBEPTOi cTeneneil. Pemenue npobHo-
paLMOHANIBHBIX YPaBHEHUI.

VYpaBHeHUE C JByMs IE€peMEHHbIMU. JIMHEWHOE ypaBHEHHE C JIByMsI N€PEMEHHBIMU,
MIPUMEPBI PELLICHUS] ypAaBHEHUH B LIEJIBIX YUCTIaX.

Cucrema ypaBHEHUIl ¢ JOByMs nepeMeHHbIMU. PaBHOCHIBHOCTH cucTeM. CHCTEeMBI JBYX
JIMHEWHBIX YPAaBHEHUH C IByMs IIEPEMEHHBIMU; PEILEHUE MOJICTaHOBKON U cioxkeHueM. lIpumepsl
pELIEHHs CUCTEM HEJIMHEHHBIX YPaBHEHUH € IByMS IEPEMEHHBIMHU.

Perennie TeKCTOBBIX 3a71au anredpandeckum crnocodom. JlekapToBbl KOOPAUHATHI HA
miockocTH. [ paduueckas MHTepHIpeTanus ypaBHEHHs ¢ ABYMsI IepeMeHHBIMH. | paduk THHEHHOTO
ypaBHEHUS CIByMS IEPEMEHHBIMU; YTIIOBOW KO PUITMEHT IPSIMOIA; YCIOBUE MAPaTLIEIbHOCTH IPSIMBIX.
I'paduku mpocTeHINX HEMMHEHHBIX ypaBHEHUH: Tapabora, runep0oa, okpykHocTb. [ paduueckas
MHTEpIIPETAIUS CUCTEM YPAaBHEHUH C ABYMsI IEPEMEHHBIMHU.

HepagencrBa. UnciioBble HEpaBEHCTBA U UX CBOWMCTBA. HepaBeHCTBO ¢ OHOM
NepeMeHHOM. PaBHOCUIIBHOCTD HEPABEHCTB. JIMHEHBIE HEPABEHCTBA C OJHOM IIEPEMEHHON.
KBasipaTHbie HepaBeHCTBAa. CHCTEMBI HEPABEHCTB C OJTHOM MEPEMEHHOM.

OYHKINN

OcHoBHBbIEe TOHATHA. 3aBUCHUMOCTH MexAy BenuunHamu. [lonstue (ynkiuu. O6nacTh
OIpeJIesIeHUs] U MHOXKeCTBO 3HaueHu (yHkuuu. CrocoObl 3aganus ¢yHkuuu. ['paduk dyHKINM.
CaoiicTBa (yHKIMH, X 0ToOpakeHue Ha rpaduke. [IpuMepsl rpaguKkoB 3aBUCUMOCTEH, OTpakarOIIUX
pealbHbIE IPOLIECCHI.

YucjoBble pyHKInU. OyHKIMH, ONHCHIBAIOLINE MPSIMYIO M 00paTHYO
HPONOPLHOHATIbHBIE 3aBUCUMOCTH, UX rpaduku U cBoiicTBa. JIuneinas Gpynkuus, e€ rpaguk u
cBoiictBa. KBanpatuunas ynkuus, e€ rpaduk u cBoiictBa. CTeneHHble GyHKIUH C HATYpaTbHBIMU
nokasaressivu 21 3, ux rpaduki v cBoiictsa. Ipadu pymkmmit y = Vx, y=>Vx,y=|x|.

Yucrnosele nocaeoBaTenbHOCTH. [IoHATHE YMCI0BOI OCIE10BATEIBHOCTH. 3aJaHHE
MOCTIeI0BATENbHOCTH PEKYPPEHTHOM hopMysolt U popmyInoi n-ro uieHa.

Apudmernueckas 1 reoMmeTpuueckas mporpeccuu. opmyIbl n-ro yieHa
apudmMeTHyecKoi U reoMeTpUUYECcKOil Mporpeccuii, CyMMBbI MEPBbIX N-X WieHOB. M300pakenue
YJIEHOB apU(PMETHUECKON U T€OMETPUUYECKON MPOrpeccHii TOUKaMHi KOOPAMHATHON TIOCKOCTH.
JIuHeMHbIN 1 SKCTIOHEHIMANbHBIN pocT. CI0KHBIE TPOLEHTHI.
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BEPOATHOCTDb U CTATUCTUKA

OnucarenpHas ctatuctuka. [IpencraBienue JaHHBIX B BUAE TaOIUL, TUarpamm,
rpadukoB. CiyyaiiHas n3MeHYUBOCTh. CTaTUCTHUYECKHE XapaKTEPUCTUKN Ha0opa JaHHBIX:
cpeanee apupmMeTHYECKoe, MeIrana, HanOoJbllee U HAaNMEHBIIIee 3HAYCHUs, pa3 Max.
[IpencraBieHue o BBIOOPOUHOM HCCIIEAOBAHUU.

Crny4aifHble COOBITHS U BEpOSTHOCTH. [IOHSITHE O CITydaliHOM OIIBITE U CIIy4ailHOM
coObITHH. YacToTa Cciry4aiiHOTO COOBITHSI.

CratucTuyeckuii MOAXOA K IOHATHIO BEPOSATHOCTU. BeposATHOCTHM MPOTUBOINOIOKHBIX
coObITuil. HezaBucumble coOBITHS. YMHOKEHHE BepOSTHOCTEH. JlocTOBEpHBIE M HEBO3MOXKHBIC
coObITHA. PaBHOBO3MOXKHOCTH cOOBITHIA. Kitaccueckoe onpeienieHne BEpOsITHOCTH.

Kom0unartopuka. Pemenne KoMOMHATOPHBIX 337124 iepebopoM BapuaHTOB. KoMmOuHaTOpHOE
npaBuio ymHoxkenus. [lepectaHoBku 1 pakTopual.

JIOTUKA 1 MHOXECTBA

TeopeTuko-MHOKeCTBEHHbIE MOHATHS. MHOKECTBO, 3JIEMEHT MHOKECTBA. 3a/JaHNE MHOKECTB
MEPEYHCICHIEM DJIEMEHTOB, XapaKTePUCTUUECKUM CBOMCTBOM. CTaHAapTHBIE 0003HAYCHUS YHCIOBBIX
mHOkecTB. [lycroe MHOXecTBO U ero o6o3nauenue. [lonmuoxxectBo. OObeiMHEHNE U TEpecedeHHe
MHOJKECTB, Pa3HOCTh MHOXECTB.

Wimroctpanust OTHOLIEHUH MEXIy MHOXKECTBAMHU C MOMOLIBbIO JUarpamm Dijepa —

Benna.

JaeMeHTHl JIOTHKH. [loHATHE O PaBHOCHIBHOCTH, CIEJOBaHUU, YIOTpeOJieHue
JIOTUYECKUX CBSI30K €CiU ..., MO ..., 8 MOM U MOIbKO 8 MOM Cclyuae, JOTMUYeCKUE CBI3KU
u, unu.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUU

Hcropust popmupoBaHus MOHATUS YKCIA: HATypalbHbIE YMCla, OPOOH, HEJOCTATOUYHOCTH
pALMOHANBHBIX YHCENl Ui T€OMETPUYECKHX H3MEPEHHH, HppaluoHalbHble uucia. CTapuHHbIE
cuctembl 3anucu yucen. J[podu B Baswmione, Erunte, Pume. OTKpbITHE OECATUYHBIX APOOEH.
Crapunnbsle cucrembl Mep. Jlecstuunble apoOum M MeTpuueckas cucrema Mep. llosBienue
OTpULIATENbHBIX yucen U Hyis. JI. Marauukwuii. JI. Diinep.

3apoxxaeHue anreOprl B Henpax apumMeTuku. An-Xope3mu. PoxxieHne0ykBeHHONH CHMBOJIHKH.
I1. ®epma, d.Buer, P. Jlexapt. McTopus Bonpoca o HaxoxxaeHuH GopMy KOpHEH anredpanyeckux
ypaBHEHUH, HEPA3PEIIMMOCTh B PaJMKaiax ypaBHEHUN cTeneHu, Oonbieit yeTripéx. H. TapTanbs,
Jlx. Kapnano, H. X. AGens, O.I'anya. M300pereHne MeToa KOOpAUHAT, MO3BOJISIOIIETO
MEePEBOIUTH FT€OMETPUUECKUE 00BEKThI Ha sI3bIK anredpsl. P. JlekapT u I1. @epma. [Ipumepst
pa3IUYHBIX CUCTEM KOOPAMHAT HA IUIOCKOCTH.

3anava Jleonapno Iluzanckoro (PuboHayum) o Kponmkax, uyncia dPubOoHayuu. 3amada o
[IaXMaTHOM JTOCKeE.

Hcrokn Teopum BEpOSTHOCTEHM: cTpaxoBoe J1eino, asapTtHele wurpel. II. depma n b.
[Tackans. f. bepuymu. A. H. Konmoropos.



TemaTnyeckoe MIIAHMPOBAHUE.

7 Knacc
Ne TemaTtuueckuii 010k KomiyecTso
H/H JacoB
['n.l. BeipaxeHus, TOX/1€CTBa, ypaBHEHHUSI. 27
1 Boipaxkenusi. 5)
2 IIpeoOpa3oBanue BHIpAKECHHUN 7
3 YpaBHEHUSs ¢ OAHOM ITEpEMEHHON 7
4 CTaTHCTHYECKUE XapaKTEPUCTUKH. 8
I'n.ll. ®Oyaxnun 18
5 DyHKIUU U rpaduKu 7
6 Jluneiinast GpyHKuus. 11
I'naBa Ill. Crenens ¢ HaTypaJIbHBIM MOKa3aTenemM 15
7 CrerneHb 1 e€ CBOIMCTBA. 7
8 OIHOWIEHEL. 8
I'nmaBa IV. MHuorounensl 22
9 | Cymma 1 pa3HOCTh MHOTOYJICHOB. 4
10 | IlpousBeneHune oJHOUYICHA U MHOTOYJICHA. 9
11 | Ilpon3BeneHre MHOTOUYJICHOB. 9
I'naBa V. ®opMysibl COKpAIIEHHOIO YMHOXKEHUS 23
12 | KBagpat cymMmbl U KBaJpatT pa3HOCTH. 6
13 | Pa3nocTp kBagpaToB. CyMMa U pa3HOCTh KYOOB. 9
14 | IIpeoOpa3oBaHu€e LEIbIX BBIPAKEHUH. 8
I'naBa VI. Cuctembl TMHEHHBIX YpaBHEHUN 17
15 | JIuHeiiHOEe ypaBHEHUE C ABYMs €PEMEHHBIMU. 6
16 | PemeHnue cuctem TUHEHHBIX YpaBHEHUN. 11
17 | UroroBoe noBTOpeHue Kypca anredps! 7 kiaacca + MKP 10
8 kJacc
Ne TemaTtnueckuit 010k Kon-Bo
n/n yac
1. [ToBTOpenue kypca anreGpsl 7 Kiacca. 6
I'masa |. PartmonansHbie qpoou 29
1 ParnmonansHbie Jpobu U MX CBOMCTBA 5
2 CymMa 1 pa3HOCTB ApoOeit 8
3 [TpousBenenue u yactHoe Apobeit 15
I'naBa Il. KBanparssle kopHU 25
4 JleMicTBUTEIbHBIC YNCIIa 3
5 ApudmeTnueckuil KBaJpaTHbIH KOPEHb 6
6 CaolicTBa apu(PMETUYECKOT0 KBaJPATHOTO KOPHS 4
7 [TpumeHeHne CBOWCTB apu(METUYECKOTO KBaJPATHOTO KOPHS 10
I'naBa Ill. KBagpaTHbie ypaBHeHus 28
8 KBazpaTHO€ ypaBHEHHE U €r0 KOPHU 16
9 Jlpob6Hble palnoHalbHbIE YpaBHEHUS 12
I'naBa IV. HepaBencTBa 24
10 | YucnoBble HepaBeHCTBA M MX CBOMCTBA 9

10




11 \ HepaBeHcTBa ¢ 0HOM MEpEMEHHON U UX CHCTEMBI 13
I'maBa V. Crtenens C 1e1bIM MTOKa3aTeNeM. DJIEMEHThl CTATUCTUKHI 13
12 Crernens C 1eJbIM NT0Ka3aTeseM U ee CBOMCTBa 8
Koumponvnas paboma Ne9 1
13 DNEMEHTBI CTATUCTUKH 4
14 IToBTOpEHNE 4
9 knacc
Ne i/t | HaumeHoBaHue pas3zenos, TeM Komunuect
BO 4acoB
I'maBa |. KBagparuunas ¢yHKims 22
1 DYHKIIMU U UX CBOWCTBA 5
2 KBanpatHblii Tpex4iieH 5
3 KBagpatnynas QyHKIms u ee rpaduk. 8
4 Crenennas ¢pynkius. Kopenb N-ii creneHu 4
I'naBa |l. YpaBHeHMsI 1 HEpaBEHCTBA ¢ OHOM IIEPEMEHHOM 14
5 VYpaBHEHUS C OJTHOM MMEPEMEHHOM. 8
6 HepaBeHcTBa ¢ 01HON TIEpEMEHHOM. 6
I'naBa lll. YpaBHeHus u HepaBeHCTBa € IByMsl IEPEMEHHBIMU 17
7 YpaBHEeHUs ¢ IBYMsI IEPEMEHHBIMU U UX CHCTEMBI. 10
8 HepaBeHcTBa ¢ 1ByMsI IEPEMEHHBIMU M UX CUCTEMBI. 7
I'nasa V. [Iporpeccun 15
9 Apudmerndeckas nporpeccusi. 8
10 ["'eomeTpruueckas mporpeccusi. 7
I'maBa V. DnemMeHTh KOMOMHATOPUKHU U TEOPUU BEPOSITHOCTEH 13
11 DeMeHThl KOMOMHATOPUKH 9
12 HauanpHbIe CBEICHUS U3 TEOPUH BEPOSTHOCTEH 5
13 Hrorosoe nmosropenue. IKP 21
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