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IHosicHUTEABLHAA 3AIINCKA

[Iporpamma yuebHOTO MpeaMera «Airedpa» Ha YpOBHE OCHOBHOTO 00IIIero 00pa3oBaHuUs
COCTaBJICHA B COOTBETCTBUU C TPEOOBAHUSIMH K pe3yiibTaTaM OCHOBHOTO 0011ero o0pa3oBaHus,
yTBEPKJACHHbIMH DesiepaibHbIM roCcyIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM OCHOBHOTO
oOmiero o6pazoBanus. [Iporpamma cocraBieHa Ha OCHOBE: IPOTPaMMBbl OCHOBHOTO 0OIIIETO
oOpa3oBanus o anredpe 7-9 kiaccel aBTophl: YueOHuk A.I'. Mepansik, B.b. ITomouckuii, M.C.
Axup. — M.: Benrana-I'pad, 2018 r;

[Iporpamma y4yuThIBaeT TpeOOBaHUS, N3JIOKEHHBIE B MKOJIbHOM [lonoxennn o pabounx
porpamMmax.

[Iporpamma pazpabortana B cooTBeTcTBHM ¢ yueOHBIM rmmaHoM MBOY JICIHI Ne2 mus
OCHOBHOTO 00111eT0 00pa30BaHusI.

Pabouas mporpamma mno amredpe 7 — 9 kmaccel paccuutana Ha 102 wyaca, 3 yJaca B
HEJICIIO.

Hean u 3ana4n n3yyeHusi y4eOHOI 0 mMpeMeTa:
OO0ydeHue anredpbl B OCHOBHOM LIKOJIE HAPABIEHO HA JOCTH)KEHHE CIIENYIOIUX HeJIei:
(hopMupoBaHHE PEACTABICHNN 0 MaTeMaTHKE KaK YHUBEPCATHHOM SI3BIKE;
pa3BUTHE JIOTHYECKOTO MBIIIICHHS, TPOCTPAHCTBEHHOTO BOOOPaKEHUS, aITOPUTMHYECKOM
KYJIBTYPBI;
OBJIaZICHNE MaTEMaTHYECKIMH 3HAHMSIMHA U YMEHHUSMHU, HEOOXOMMBIMH B TTOBCETHEBHO I )KH3HA
Y JI7IS1 ©I3y9EHUS IKOJIBHBIX €CTECTBEHHBIX IUCIUIINH Ha 0a30BOM YpOBHE;
BOCIIMUTAaHUE CPEIICTBAMH MAaTEMAaTHKH KYJIbTYpPBI THYHOCTH;
MOHUMaHHUE 3HAYMMOCTH MaTeMaTHKH JIJIsl HAYYHO-TEXHHUECKOTO MPOTrpecca;
OTHOIIIEHHE K MaTeMaTHKE KaK K 9acTH OOIIeYeIOBEUECKON KyIbTYPHI Yepe3 3HAKOMCTBO C
HUCTOpUEH €€ pa3BUTHSL.
3apaum:
COXPAaHUTh TEOPETHUECKHE M METOJUYECKHE IOAXOJbl, ONpaBlaBIINe ceO0s B MPAKTHKE
MpernojaBaHus B MPeaplIyIIuX Kiaccax;
MPEeyCMOTPETh BO3MOXHOCTh KOMIIEHCAIIMU TPOOEIOB B OJATOTOBKE MIKOJILHUKOB U
HEZO0CTAaTKOB B UX MaTeMaTHUYECKOM Pa3BUTHH, PA3BUTUU BHUMAHUS U MTAMSTH;
o0ecreunTh YpOBHEBYIO tU(depeHITHaInIo B X0A¢ 00yUeHUs;
obecrieunTh 0a3zy MaTeMaTHUECKUX 3HAHUHN, TOCTATOYHYIO JJISl U3YUEHUs alnreOphl, a TakKe s
MIPOJIOJKEHHSI 00pa30BaHUs;
chopMUPOBaTh YCTONUYHUBBIA HHTEPEC YUALIUXCS K IPEIMETY;
BBISIBUTH U Pa3BUTh MAaTEMaTUYECKHE U TBOPUYECKUE CTIOCOOHOCTH.
HN3y4denue ajaredpbl B OCHOBHOM IIKOJIe 00ecrieYuBaeT JOCTUKEHHE CJIeTy0IUX
pe3yJibTAaTOB Pa3BUTHSA:
JInyHOCTHBIE Pe3yIbTAThI:
pa3BUTHE IPEICTABICHUNA O MAaTEMaTHYECKON HayKe KaK cdepe YeI0BEeUeCKOM
JesITeNIbHOCTH, 00 ATamax ee pa3BUTUS, O €€ 3HAYMMOCTH JJISl Pa3BUTHS [IUBUIIN3ALINN;
KOHTPOJMPOBAHUE MPOIIEcca U pe3ylibTaTa ydeOHOW MaTeMaTHUeCKOH 1eATeIbHOCTH;
pa3BHUTHE CIOCOOHOCTH K AMOIMOHAILHOMY BOCIIPUSATHIO MaTeMaTHUECKUX 0OBEKTOB, 3a/1a4,
pelIeHui, pacCyKACHUIA.
pa3BUTHE MBICIUTENBHBIX CTEPEOTHUIIOB, BHITEKAIONIUX U3 OOBIJIEHHOTO OTIBITA;
BOCIIMTaHUE KaYeCTB JIMYHOCTH, 00ECIIEUNBAIOIINX COLUATbHYIO MOOUIIBHOCTD, CHOCOOHOCTh
MPUHUMATh CAMOCTOSATENbHBIE PELLICHHUS;
(opMupOBaHHE KaUEeCTB MBIIIJICHHSI, HEOOXOUMBIX JJIS a/lallTalliid B COBPEMEHHOM
MH(GOPMAIMOHHOM OOIIECTBE;
pa3BUTHE HHTEpECca K MaTeMaTHYECKOMY TBOPUECTBY M MaTEMAaTUYECKUX CITIOCOOHOCTEH.

MetanpeamMeTHble pe3yabTaThl:
PeryasituBubie YY/I:



CaMOCTOSITEIIEHO OIMPENSISTh IeTH 00yICHHsI, CTaBUTh U (JOPMYITUPOBATH HOBBIC 33JIa4i B yueOe
Y TIO3HABATEIILHOU JICATEIIPHOCTH, PA3BUBATh MOTHBBI U MHTEPECHI CBOCH MO3HABATEILHON
JEeATEIbHOCTH.

CaMOCTOSITENIBHO TUIAHUPOBATH MYTH JIOCTHXKCHHUS 1IEJIeH, B TOM YHCIIe AIbTePHATUBHEIE,
OCO3HAHHO BBIOMpATh Hanbosee 3(hHeKTUBHBIC CTIOCOOBI pelIeHU YIeOHBIX U TI03HABATEIBLHBIX
3ajad.

COOTHOCHTB CBOU JCUCTBUS C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYLIECTBISTH KOHTPOJIb CBOCH
JEeATEIBHOCTH B TIPOIIECCE TOCTHKECHHUS PE3ybTaTa, ONMPENeNATh CIIOCOOBI ICHCTBHM B paMKax
MIPETIOKEHHBIX YCIOBHH U TPeOOBaHMIA, KOPPEKTUPOBATH CBOU JCUCTBHS B COOTBETCTBUU C
U3MEHSIOIIEICS CUTyaluuen

OILICHUBATh MPABIJILHOCTH BBITIOTHEHUS YU€OHOH 3a/1a4H, COOCTBEHHBIE BO3MOXXHOCTH €€
pereHus.

BJIQJIETh OCHOBAMHU CAMOKOHTPOJISI, CAMOOIIEHKH, IPUHSATHS PEIICHUH U OCYIIECTBICHHUS
OCO3HAHHOTO BBIOOpA B y4EOHOU M MO3HABATEIBHOM S TEIILHOCTH.

CTaBHTb IIeJTb ICATEIILHOCTH Ha OCHOBE OTIPEICICHHOM MPOOIEMBI M CYIIECTBYIOIINX
BO3MOJKHOCTEH;

(dbopmynHupoBaTh ydeOHBIE 331a4H KaK [Iard JOCTIKEHHS TIOCTaBICHHON IIeTTH I TeTbHOCTH;
000CHOBBIBATH IICJIEBBIC OPHUCHTUPHI U TIPUOPUTETHI CCHIIIKAMU Ha IICHHOCTH, YKa3bIBas U
000CHOBBIBAS JIOTHYECKYIO ITOCIIE0BATEIEHOCTD IIATr0B.

BBIOMPATH U3 TMPEITIOKEHHBIX BAPUAHTOB U CAMOCTOSITETHHO HCKATh CPEICTBA/PECYPCHI JIIIsS
peleHus 3a1a49n/ IOCTIKEHUS TIeTIH;

COCTABJISATH TUIaH PEIICHUS MPOOIIEMBI (BBITIOHEHUS TIPOEKTA, IIPOBEICHHS HCCIICOBAHUS);
OTIPEJICIIATh OTCHIINATBHBIC 3aTPYAHECHUS MIPH PEIICHUN YI4eOHOH U MIO3HABATEIIHLHON 33/1aud 1
HaXOJUTh CPEACTBA JUISI KX YCTPAHCHUS,

OTIMCHIBATh CBOM OTBIT, 0(hOPMIISiSl €ro AJIs epeadn APYTruM JIIOASM B BHJI€ TEXHOJIOTUN
pelIeHUs MPaKTUUYECKHX 3ajjau OTPEIeIEHHOTO KJlacca;

IJIAHUPOBATh U KOPPEKTHPOBATH CBOIO MHIMBUIYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO.
paboTasi o0 CBOEMY IUIaHY, BHOCUTh KOPPEKTUBBI B TEKYIIYIO JESTEIbHOCTh HA OCHOBE aHAIN3a
W3MEHEHUI CUTYaIH JJIs OJydeHHs 3aIUIAaHUPOBAHHBIX XapaKTEPUCTUK MPOAYKTa/pe3ybTaTa;
yCTaHABIUBATh CBA3b MEXKY MOJIy4EHHBIMH XapaKTEPUCTHUKAMU IPOAYKTa U XapaKTepUCTUKaMU
rpolecca JeATeIbHOCTHU U 10 3aBEPIICHUN ACITeIbHOCTH IIpeiaraTh U3MEHEHHE
XapaKTEePUCTUK MpoIecca ISl MOJIy4eHHUs YAYyUIICHHbIX XapaKTePUCTUK MPOAYKTA;
000CHOBBIBATH JIOCTHKUMOCTb 1I€JTM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIIEHKU CBOMX
BHYTPEHHHUX PECYPCOB M JOCTYIHBIX BHEIIHUX PECYPCOB;

(buKcHpOBaTh U aHATU3UPOBATH AUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.
PETPOCIEKTUBHO OIPEIENATh, KaKHe IEHCTBUS 1O PEIICHUI0 Y4eOHOU 3a/1aui U ITapaMeTphl
ITUX ACUCTBUI MPUBEIH K MOTYYSHHUIO UMEIOILETOCs MIPOIYKTa YUeOHOU NesITeNIbHOCTH;
JI€MOHCTPUPOBATH MPUEMBI PETYISALIUN MCUXO(DU3HOTOTHUECKUX/ SMOIIMOHATIBHBIX COCTOSIHUM
Ui qocTkeHus dpdexra ycrnokoeHus (yCTpaHeHUs SMOIIMOHAIBHON HANPSYKEHHOCTH ),
addekTa BoccTaHOBIICHUS (OCIA0NIeHUS IPOSIBICHUN yTOMIIeHHS ), P deKTa aKTUBU3ALUH
(TOBBIIEHUS TICUXO(DU3HOTIOTHUYECKON PEaKTUBHOCTH).

Ho3naseamenvnvie YY/[:

OTIPEIeNATh OHATHS, CO3aBaTh 0000IIEHNUS, YCTAHABIUBATh aHAIOTHH, KIaCCU(PUIINPOBATH;
CaMOCTOSITENILHO BBIOMPATh OCHOBAHUS U KPUTEPUH IS Kiaccu(UKAIMK, YCTaHABINBATh
MIPUYHUHHO-CIIEJICTBEHHBIE CBSI3H,

CTPOUTH JIOTUYECKOE PACCYKJICHUE, YMO3aKItoueHHe (MHIYKTUBHOE, IeyKTUBHOE, TIO
aHAJIOTUH) U JIeNaTh BHIBOJIBI;

CO3/1aBaTh CXeMAaTUUYECKUE MOJIEIH C BBIACTICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTa;
COCTAaBIISATh TE3UCHI, PA3IMYHBIEC BUBI TUTAHOB (MIPOCTHIX, CIOXKHBIX U T.11.). [IpeoOpa3oBbIBaTH
MH(OPMAIIHIO U3 OJTHOTO BUAA B APYTro# (TaOIUILy B TEKCT U IIp.);

BBIYUTHIBATH BCE YPOBHU TEKCTOBOW MH(MOPMAIINH;

YMETb OIPEeISITh BO3MOXKHBIE UCTOYHUKH HEOOXOAMMBIX CBEJICHHH, MPOU3BOIUTH TIOUCK
nH(pOpMaIIUY, aHATM3UPOBATh U OLICHUBAThH €€ JJOCTOBEPHOCTD;



YMETbh CO3/IaBaTh, PUMEHSTh U MPEOOPa30BhIBATH 3HAKH U CUMBOJIbI, MOJICTTH H CXEMBI JJIsI
pelieHns yueOHbBIX U MO3HABATEIBHBIX 33/1a4.

BBISIBIISITH M HA3bIBATh IPUYUHBI COOBITHS, SIBIICHUS, B TOM YHCJIC BO3MOXKHBIC /Hanboee
BEPOSTHBIE MPUYNHBI, BO3MOXKHbBIE MTOCIIEICTBUS 3aJaHHON IPUUUHBI, CAMOCTOSATEIBHO
OCYIIECTBJISISI MPUYMHHO-CIICJCTBEHHBIN aHAIN3;

JIeJIaTh BBIBOJ Ha OCHOBE KPUTHYECKOTO aHAIN3a Pa3HbIX TOYEK 3pEHUs, MOATBEPKIATh BEIBOJ]
COOCTBEHHOU apryMeHTAIUEH WIIH CAMOCTOSTEIPHO TIOTyYCHHBIMU JTAHHBIMHU.

CTPOUTDH CXEMY, aJITOPUTM JCHCTBUSI, UCTIPABIISATH UM BOCCTAHABIMBATH HEU3BECTHHIN paHee
QITOPUTM Ha OCHOBE MMEIOIIETOCS 3HaHUS 00 00BEKTE, K KOTOPOMY IPUMEHSETCS allTOPUTM;
CTPOUTH JI0OKA3aTENIbCTBO: MPSMOE, KOCBEHHOE, OT TPOTUBHOTO;

KPUTUYECKH OIEHUBATH COJICpKaHUE U (POpMy TEeKCTa.

Kommynuxamuenwvie YY/I:

OpPraHU30BBIBATh YI€OHOE COTPYAHUYECTBO U COBMECTHYIO JIEATEILHOCTD C YUUTEIEM U
CBEpPCTHUKAMU; pabOTaTh MHAUBUIyaIbHO U B TPYIIE: HAXOIUTh 00IIee PEIICHUE U pa3peniaTh
KOH(JIMKTHI HA OCHOBE COTJIACOBAHUS MO3UIIMIA U y4eTa UHTEPECOB; (hOPMYITUPOBATH,
apryMEHTHPOBATh U OTCTAUBATh CBOE MHEHHE;

OCO3HAHHO HMCTIOJIL30BaTh PEUYEBBIE CPEJICTBA B COOTBETCTBUH C 33/1aueii KOMMYHUKAIIMH JIJIsI
BBIPAKEHUSI CBOMX YyBCTB, MBICJIEH U MOTPEOHOCTEN IS INIAHUPOBAHUS U PETYJISAIIUUA CBOCH
JIEATEIIbHOCTH; BJIAJICHUE YCTHOW M MUCbMEHHOUW PEUbl0, MOHOJIOTHYECKOW KOHTEKCTHOM PEYbIO;
(hopmMupOBaTh U pa3BUBATH KOMIIETEHTHOCTH B 00JIACTH MCIIOIH30BaHUS HHPOPMAITMOHHO -
KOMMYHUKAITHOHHBIX TEXHOJIOTHH.

OpPraHM30BBIBATh YI€OHOE B3aUMOICHCTBHUE B TPyMIe (ONMPEAENSITh OOIIUE eI, PaCIPEesaTh
POJIH, TOTOBAPUBATHCS IPYT C APYTOM U T. 11.);

YCTPaHsITh B paMKax JAHAJIOTa Pa3pbIBBl B KOMMYHUKAIIHH, 00YCIOBICHHBIC
HETIOHUMAaHHEeM/HETTPUATHEM CO CTOPOHBI coOeceHUKA 3a1auu, (POPMBI HUITU COIepKaHUS
JManora.

BBICKa3bIBaTh U 00OCHOBBIBATh MHEHUE (CY)KJIEHUE) U 3alpalliuBaTh MHEHUE TapTHEPA B paMKax
JAJora;

MIPUHUMATD PEIIeHUE B XOJ€ JUAJIOTa U COIJIACOBBIBATH €TI0 C COOECETHUKOM;

JIEJIaTh OLICHOYHBIN BBIBOJI O TOCTHXKEHHUH 11€JIM KOMMYHUKAIIMU HEOCPEICTBEHHO MOCIIE
3aBepUICHUS] KOMMYHHUKATUBHOTO KOHTaKTa U 000CHOBBIBATH €T0.

HCII0JIb30BAaTh KOMITBIOTEPHBIE TEXHOJIOTUH (BKJIIOUAst BBIOOP a/IeKBAaTHBIX 3a7a4ue
HMHCTPYMEHTAJIbHBIX TPOrPaMMHO-AMNIMapaTHBIX CPEICTB U CEPBUCOB) AJISl PELICHUS
MH(OPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX Y4EOHBIX 3a/1a4, B TOM YKCJIe: BHIYMCIICHUE,
HamucaHue MUceM, COYMHEHHH, JOKIaA0B, peepaToB, CO3JaHe MPE3EHTALNHN U 1p.;
WCI0JIb30BaTh HH(OPMALIMIO C YIETOM STHUYECKHUX U MPABOBBIX HOPM.

IIpexMeTHbIE pe3ybTATHI:

1) oBnageHne 0a30BbIM MOHSATHITHBIM aNllapaTOM IO OCHOBHBIM pa3ziesiaM COJepKaHUS;
MIpe/ICTaBJIeHHEe 00 OCHOBHBIX M3Y4aeMbIX MOHATHIX (YUCII0, TeoMeTpruyeckas hurypa,
ypaBHeHUE, GYHKIIHSI, BEPOSITHOCTh) KaK BOKHEHIIINX MaTEMaTUYECKHX MOJIETISX, TO3BOJISIOIMINX
ONUCBIBATh U U3y4aTh PEAIbHBIE POLIECCHI U SABJICHHUS;

2) ymenue paboTaTh ¢ MaTEMaTHYECKUM TEKCTOM (aHATM3UPOBATH, U3BIEKATh HEOOXOAUMYIO
nH(}OPMAIIKIO), TOYHO U TPAMOTHO BBIPa)KaTh CBOM MBICIIU B YCTHOM M MUChMEHHOM peuu ¢
MIPUMEHEHHEM MaTeMaTH4YE€CKON TEPMUHOJIOTUU U CUMBOJIMKH, UCIIOJIb30BaTh PA3JIMYHBIE S3bIKH
MaTeMaTHKH, POBOIUTH KJIaccu(PUKAINK, TOTHIECKHE 000CHOBaHUS, TOKA3aTEIbCTBA
MAaTeMaTHYECKUX YTBEPKICHUI;

3) pa3BuTHE MPEACTABICHUN O YHCIIE ¥ YUCIOBBIX CUCTEMAaX OT HATYPaIbHBIX 10
JNEHUCTBUTENBHBIX YUCEN; OBJIA/ICHUE HABBIKAMU YCTHBIX, MIMCbMEHHBIX, THCTPYMEHTAIbHBIX
BBIUHCJICHU;

4) oBnaieHue CUMBOJILHBIM SI36IKOM aTeOphl, TPHUEMaMU BBITIOTHEHHSI TOXKIECTBEHHBIX
peoOpa30BaHMl PAIlHOHANBHBIX BEIPAKEHUH, PEIICHUs YpaBHEHUH, CHCTEM ypaBHEHU,
HEPABEHCTB M CUCTEM HEPABEHCTB; YMEHHE MCIO0JIb30BaTh UACI0 KOOPIMHAT HA TIIOCKOCTH ISt
WHTEPIpETAINH YPaBHEHUH, HEPABEHCTB, CUCTEM; YMEHHE MTPUMEHSITH anreOpandecKkue
npeoOpa3oBaHmsl, anmapaT ypaBHEHU 1 HEPABEHCTB JJIS PEUISHHs 3a/1a4 U3 Pa3INYHBIX



pa3aeioB Kypca;

5) oBiageHue cucTeMoi (PyHKIIMOHAIBHBIX IOHITUN, (DYHKIIMOHATHHBIM S36IKOM M CHMBOJIMKOI;
YMEHHE HCIOJIb30BaTh (DYHKIIMOHATLHO-TPAPUIECKHUE MIPEICTABICHHUS JIJIs ONMCAHUS U aHATN3a
peanbHbIX 3aBUCUMOCTEM;

6) oBIaJIcHUE OCHOBHBIMH CTIOCOOAMU IIPEACTABICHUS M aHAIM3a CTATUCTUYECKUX JTAHHBIX;
HaJIM4YMe MPECTABICHUN O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEATBHOM MUPE U O Pa3IMYHBIX
croco0ax MX U3y4YCHHS, O BEPOSITHOCTHBIX MOICIISX;

7) yMeHUE IPUMCHSITh U3YYCHHBIC MIOHATHUS, PE3YJIBTAThI, METOJIbI ISl PEIICHHS 3a/1a9
MTPAKTUYECKOTO XapaKTepa U 3a/1a4 U3 CMEKHBIX JIUCIUTUINH C HCIIOJIb30BaHUEM TIPH
HEO0OXOIMMOCTH CIIPABOYHBIX MATEPUAIOB, KATBKYJISTOPA, KOMITBIOTEPA.

C yuerom TtpeboBanuii DeneparbHOrO0 TOCYIAPCTBEHHOTO O00pa30BaTEIBHOTO CTaHAapTa
OCHOBHOTO 00IIero o0pa3oBaHHUs B COJCPXKAHUM pPAa0OUYEH TPOTpaMMBbI MPEAIOIAraeTcs
peain30BaTh  aKTyaJbHBIE B  HACTOSIIEE BPEeMs  KOMIICTCHTHOCTHBIH,  JIMYHOCTHO
OPUEHTUPOBAHHBIN, ACITETLHOCTHBIN MOIX0/IbI, KOTOPBIC OTIPEICIISIOT 3a1a9u 00 yICHHUS:
OBJIaJICHUE HABBIKAMH JICIYKTUBHBIX PACCYKICHUH, pa3BUTHE BOOOPaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHIeCKOMY TBOPYECTBY.

(hopMHpOBaHKE Yy yUYAIIUXCS MPEACTABICHUN O POJTM MAaTEeMATUKH B Pa3BUTHUU ITUBHIIM3AIUN U
KYJIBTYPHI.

dbopMHpoBaHHWE  SA3bIKA  ONMUCAaHUS OOBEKTOB  OKPYXKAIOMIETO MHpa Uil  Pa3BUTHUS
MPOCTPAHCTBEHHOTO  BOOOP&KEHUS W  WHTYWIIMH, MATEeMATHYECKOW  KyJAbTYpBI,  JUIS
ACTETHYECKOTO BOCTIMTAHUS yUAIIHXCS.

dbopMHpOBaHWE Yy yYAIIMXCAd YMCHHS BOCIPUHUMAThL W aHAIM3HPOBATh HH(POPMAIIHIO,
MPEJICTABICHHYI0 B Ppa3IUYHBIX (OpMax, IOHMMATh BEPOSTHOCTHBIM XapakTep MHOTHX
pPEeaTbHBIX 3aBUCHMOCTEH, IPOU3BOIUTEH IPOCTSHINTNE BEPOSATHOCTHBIC PACUETHI.

I[Inanupyemblie o0pa3oBaTesbHbIe Pe3yJabTAThI

AJITEBPA 7 kiaacc.

Y4YeHUK Hay4YUTCH: | I1oJ1y4YuTHh BO3MOKHOCTh HAYYUTHCS:
AnredOpanyeckye BbIPAKEHHS.
OTNEepUPOBaTh  MOHATUSAMU  «TOXKJIECTBOY, | ® BBITIOJTHSATH MHOTOIIIarOBbIE

«TOXJIECTBEHHOE IMPeoOpa3oBaHuey», PelaTh | MPeoOpa3oBaHMsl PAUOHATIBHBIX BBIPAKCHUIA,
3aauM, cojep)kamue OyKBEHHbIE NaHHbBIC, | IPUMEHSIS IIMPOKUH HAOOp cHocoboB U

paboTath ¢ popmyaaMu; PUEMOB;

BBINIOJIHATh  MPEOOPa30BaHME BBIPAKCHHH, | © PUMEHSTh TOXKJICCTBCHHBIC
COJICpXKAIUX CTENCHH C HATypaJbHBIMHU | IPeOOpa3oBaHMs JUIS  pEIICHUS 3ajad U3
MMOKa3aTessIMu; pa3JInYHBIX PA3JIEIIOB Kypca.

BBIIIOJHATD TOXKACCTBCHHBIC npeo6pa303aHI/Iﬂ
PpairuOHaJIbHBIX Bpra)KCHI/Iﬁ Ha  OCHOBC
IIpaBUJI JIeCTBUM HaJl MHOI'O4JICHAMH,

BBIIIOJIHATL  Pa3JIO’KCHHUEC MHOTIOWICHOB Ha

MHOKUTENH.
JIuHelHbIe YpaBHEHHS ¢ OJHOM NePEeMEeHHOM.

. pelmath JIMHEHHBIE YpaBHEHHUS C | ° OBJIAJIETh  CIIELIMATIBHBIMUA ~ IIPUEMAMU
OJHOM  TEPEMEHHOM,  CHUCTEMbl  JBYX | PCLUCHHMS YPAaBHEHHM U CHUCTEM YPaBHEHUM;
YPaBHEHUH C JBYMS IIEPEMEHHBIMU; YBEPEHHO IPUMEHATH amnmapar yYpaBHEHUN I
. IMOHUMATh yYpaBHEHHE KaK | pelieHus pa3HoOOpa3HbIX 3a/1a4 U3 MAaTeMAaTHUKH,
BXHEHUIIIYI0O MAaT€MaTHYECKYH0 MOJEINb JUISl | CMEKHBIX IPEAMETOB, IIPAKTUKH;

OTMHMCAHUA ¥ U3y4eHUs pPa3zHOOOpa3HBIX | MIPUMEHSTh rpaduueckue

PCAIBbHBIX CI/ITyaI_[I/II\/'I, pemiaTh TCKCTOBLIC | IPCACTABJICHUA IJIA HMCCICIOBAHUA ypaBHCHI/II\/'I,




3a/1a4u anreOpanyecKuM METOJIOM;

. MIPUMEHSATD rpaduyeckue
MIPECTABICHUS TUIS UCCIICTIOBAHUS
yYpaBHEHUH, WCCIEAOBAHUS W  PEIICHUS

CUCTEM ypaBHeHI/Iﬁ C ABYMs NNICPCMCHHBIMMU.

CHCTEM YpaBHEHMI, COJAEp)KalIUX OyKBEHHBIC
KO3 PULIIEHTHI.

Heanbie B

bIPAKCHUS.

- BBIP@XXaTh YHCJIa B SKBUBAJICHTHOH (opme,
BBIOMpast HanboJIee MOAXO IO B
3aBHCHUMOCTH OT KOHKPETHOU CUTYaIlHH;

- BBITIIOJIHSTH TPe0oOpa30BaHus BEIPAKCHUH,
COJIEpIKaIMX CTEHECHHU C IEIBIM IT0Ka3aTeIeM.

- HAYYUTHCA HUCII0JIb30BaTh IIPUCMBI,
PAMOHATM3UPYIOIINAE BEIUYHUCIIEHUS,
IPUOOPECTH NPUBBIUKY KOHTPOJIUPOBATD
BBIYMCIICHUA, BI)I6I/Ipa$I HO[[XOZ[?[H_II/Iﬁ JJISA
CUTYaITUH CII0C00;

- IPUMEHSATH TOXK/IECTBEHHBIE ITPE0Opa30BaHUs
JUTSL peIICHHS 33/1a4 U3 Pa3IMYHBIX Pa3/ieioB

Kypca.

- BBINIOJIHATH TPE0Opa30BaHNUs BEIPAKECHUH,
COJIEPKALIUX CTEIICHU C LENIBIM TIOKA3aTEIIEM.

- IPUMEHSATH TOXK/IECTBEHHBIE ITPE0Opa30BaHUs
JUIA PEICHUA 3a]1a4 U3 Pa3]Iu4HbIX PA3ACIOB

Kypca.

- pemath 3a/1a4uu, coiepKane OyKBeHHbBIS
JaHHBIC; paboTaTh C GOPMYyIIaMH;

- BBIMIOJIHATH MTPE0Opa30BaHNUs BIPAKEHHUIH,
COJIEpXKAIUX CTETICHH C 1ETbIM
MoKa3areyeMm;

= BBITIOJIHATH TOXKXKICCTBCHHBIC
npeoOpa3oBaHus PAIIMOHATIBHBIX BEIPAKCHUI
Ha OCHOBE MpaBWJI JCHCTBUHN HaAJ
MHOTOWIEHAMH.

- HAYYUTHCA BBINIOJIHATH MHOT'OIIArOBBIC
npeoOpazoBaHus pallMOHATBLHBIX BEIPAKECHHM,
MPUMEHSIS] ITUPOKUI Habop crIocOO00B U
IIPUEMOB;

- IPUMEHSITH TOXKJECTBEHHBIE TIPEOOPa30BaAHUS
JUISL peIICHNS 33/1a9 U3 PA3IMYHBIX pa3/iesioB

Kypca.

-BJIaJICTh

MOHATHUSME (TMOACOECHBOY, MOACOECMEEHH
oe npeobpaszosanuey, pemaTh 3a/1a4uy,
coJiepkaiiue OyKBeHHBIC JaHHBIC; Pa00TaTh
¢ hopmynamu;

- BBITIOJTHSTH IPe0Opa30BaHus BRIPAKCHHH,
COJIEpKAIUX CTETICHH C TEJTbIM
MoKa3aTelieMm;

- BBITIOJTHSTH TOX/ICCTBCHHBIC
peoOpa3oBaHUs PAMOHATIBHBIX BBIPAKEHHH
Ha OCHOBE TPaBUJI JICHCTBUIN HAJ|
MHOTOYJICHAMH;

- BBITIOJIHSTh PA3JIOKCHHE MHOTOYICHOB Ha
MHOIKHUTEIIH.

- HAy4YHUTHCS BBIMOJHATH MHOTOIIIATOBBIC
npeoOpa30BaHuUs PalMOHAIBHBIX BRIPAXKCHHH,
MIPUMEHSISI IMUPOKUN HAOOp CrTOCOOOB U
IPUEMOB;

- IPUMEHSTh TOXKJIECTBEHHBIC TIPE0Opa30BaHUS
JUTSL peUICHUS 3a1a4 U3 Pa3IHYHbIX Pa3/IeiOB

Kypca.

DOyHKUNH.

MOHUMATh u HCIOJIb30BaTh
(YHKIIMOHATTBHBIE TTOHATHS, SI3bIK (TEPMUHBI,
CUMBOJINYECKUE 0003HAUCHUS);

CTpOUTh TpapuKu JHUHEHHOW  (QYyHKIUH,
HCCIIEeI0OBaTh CBOMCTBA YHUCIOBBIX (DYHKIUI
Ha OCHOBE W3YUEHHUS TMOBEJIEHUS HX
rpauKoB;

MOHUMATh  (QYHKIHUIO KaK  BaXHEHUIIYIO
MaTeMaTH4eCKyl0 MOJENb JJIs ONHUCaHUs
MIPOLIECCOB M SBIIEHUIN OKPYXKAIOIIETO MUPA,
MPUMEHSITh (YHKIMOHATBHBIA  SI3BIK  JIJIS
OMMCAHUS ¥ HCCIEJOBAHUS 3aBUCHUMOCTEN

MPOBOAWTH  WCCIENOBAaHHUS, CBS3aHHBIE C
W3y4YeHHEM CBOMCTB (YHKIHH, B TOM 4YHCIE C
UCIIOJIb30BAaHUEM  KOMIIBIOTEpPA; H  OCHOBE
rpauKoB M3Yy4eHHBIX (YHKIMI CTPOUTH Ooiie
cloXxHble Tpaduku (KyCOUHO-3aJaHHBIE, C
«BBIKOJIOTHIMI» TOUYKAMH U T. II.);

UCIO0JIb30BATh (yHKIIMOHATTbHBIE
NPEJICTaBICHUS W CBOWCTBA (YHKIUH IS
pelieHrs MaTeMaTW4ecKuxX 3afad u3  pa3
JUYHBIX Pa3AeNoB Kypca.




MEXIYy PU3NICCKUMU BEITHUNHAMU;

Cucrema 1ByX JHMHEHHBIX ypa

BHEHHIA ¢ ABYMS IEPEMEHHBLIMM.

- pemaTh CUCTEM JIByX YPABHEHUH C JIBYMS
IIEPEMEHHBIMU;

- MPUMEHSTH TpadUIECKHE MPEACTABICHUS
JUISL UCCIIEIOBAHUS U PELICHUS] CUCTEM
YPaBHEHUH C JBYMS IIEPEMEHHBIMH;

- pelars 3a/1a4u ¢ IOMOIIBIO CHCTEM
YPaBHEHUH.

- OBJIQ/IETh CHEIUAIbHBIMY IIPUEMaMU PELICHUS
CUCTEM YPaBHEHUI; YBEPEHHO PUMEHSATh
armapar ypaBHEHUN JIJIs1 PELICHUS
pa3HOOOpa3HbIX 3a/1a4 U3 MAaTEeMaTHKH,
CMEXHBIX NPEAMETOB, IIPAKTUKH;

- IPUMEHSTH rpaduIecKre MpeACTaBICHUS IS
UCCJIEIOBAHMS CUCTEM YpaBHEHHH, coaepKaliux
OykBeHHBIC KO3 PUIIHEHTHI

AJITEBPA 8 kaacc.

|

Yuyenuk HAYYUTCH:

HOJ’ly‘-lI/ITI) BO3MOKHOCTb HAYYUTHLCH

Auaredpanyeckue Ipoou.

- OCYILECTBIIATH B PAlMOHAIBHBIX
BBIPKCHUSX YMCIIOBBIE ITOICTAHOBKH U
BEITIOJTHATH

COOTBETCTBYIOIINE BHIYHCIICHUS;

- BBITIOJHSTH ACUCTBUS CIIOXKCHHS U
BBIYMTAHUSA C aJIreOpandyeckuMu Jpo0simMu;
- COKpalarh Jpoosb;

- BO3BOJMTH JIPOOb B CTEIICHB;

- BBIIIOJIHATh ACHCTBUS YMHOKEHUS U
JICJICHHS C aJIreOpandecKuMu Apo0sSMu;

- BBIIIOJIHATh PA3JIOKEHHE MHOIOWIEHA Ha
MHOJKUTENN IPUMEHEHUEM (popMyT;
COKpAILIEHHOT'O YMHOKEHHUS;

- BBIIOJIHATH IpeoOpa3oBaHue
palMOHAIbHBIX BBIPAXKECHUH;

- pelaTh NpocTeHine paloHaIbHbIe
yYpaBHEHUS;

- IOHUMAaTh YpPaBHEHHE KaK BaKHEHUIITYIO
MaTeMAaTUYECKYIO MOJIEIb JUIsl ONIMCAHUS U
U3y4eHHs pa3HOOOPa3HBIX pealbHbIX
CUTYallUi, peliaTh TEKCTOBBIE 3a1a4UH

anredpanvdeckuM MEeTOI0M;

- YCTaHaBIIMBATh, IPHU KAKUX 3HAYCHUSIX
MepeMeHHOH anrebpanydeckas Ipoob He
HMMeeT CMbICTA.

- BBITIOJTHATH MHOTOIIIArOBBIE TTPe0Opa30BaHMs
palMOHABHBIX BRIPAXCHHUN, IPUMEHSIS
HIMPOKUH HAOOP COCOOOB U MPUEMOB;

- BBIOMpATh pallMOHAJIbHBIN CIOCO0 peleHus;

- IaBaTh OIpe/IeTIeHHs alredpandyeckum
TOHATHSIM;

- paboTaTh C 3a/JaHHBIMH AJITOPUTMAMU;

- paboTaTh C TEKCTaMU HAyYHOTO CTHUJIS,
COCTaBIIATh KOHCIIEKT;

- OCYIIECTBIISAATH CPABHEHHE, CAMOCTOSITENILHO
BbIOMpAsi OCHOBAHUS M KPUTEPHUH IS
YKa3aHHBIX JOTMYECKHUX OTepaIuii;

- hopMyIUpOBaTH COOCTBEHHOE MHEHHUE U
MO3UIUIO, ApTYMEHTUPOBAThH U
KOOPJIMHHUPOBATH €€ ¢ MO3ULUAMH MapTHEPOB B
COTPYIHUYECTBE MIPHU BHIPAOOTKE

00111ero peuieHusi B COBMECTHOU JesITeNIbHOCTH;
- paboTaTh B rpymie — yCTaHaBJIMUBATh paboyne
oTHomeHusl, YHPEeKTUBHO

COTPYIHHUYATH U CIIOCOOCTBOBATH
MPOIYKTUBHOW KOOTIEpaIUH;

Dyukuua y= x. Cpoiic

TBa KBQ/IPATHOT0 KOPHSI.

- U3BJIEKAaTh KBAJIPATHBIN KOPEHb U3
HEOTPULIATEIILHOTO YUCIIA,

-CTpOUTh rpaduk QPyHKIUHU , ONUCHIBATH €€
CBOMCTBA,;

- IPUMEHSATh CBOMCTBA KBAJAPAaTHBIX KOPHEU
IIPU HAXOXICHUU 3HAYCHUS

BBIPAKEHUH;

- pelaTth KBaJApaTHLIE YPAaBHEHUs, KOPHAMHU

- cB000/1HO pabOTaTh C TEKCTAMU HAYYHOTO
CTHJIS;

- IeN1aTh YMO3aKIII0YeHUs (MHIYKTHBHOE U 110
aHaJIOTUH) U BBIBOJIBI HA OCHOBE
apryMeHTanuu, GopMyaupoBaTh BHIBOJIBI;

- y4aCTBOBATh B AUAJIOTE, APIYMEHTHPOBAHO
OTCTaUBATh CBOIO TOUKY 3PEHHS;

- IOHUMATh TOUKY 3pEHUs cOOeceTHUKa,

KOTOPBIX SABJISIFOTCA UPPALIMOHAJIBHBIC

IMMPU3HABATh IPABO HAa NHOC MHCHUC,




LV (WEK
- pelars IIpOCTEUIINE UPPALMOHAIIbHBIE
YpPaBHEHHS,

- BBINOJIHATD YIIPOLIEHUS BBIPAKECHU,
CoJIepKaIIUX KBaPATHBINA KOPEHb C
MNPUMCHCHUCM U3YUCHHBIX CBOI>'ICTB;

- BBIYUCJIATh 3HAUYCHUA KBAAPATHBIX KOpHef/'I,
HE HMCIIOJIB3YS TaOJIHILy KBAIPATOB

qHcel

- BBITIOJIHSTH IPe0Opa30BaHus, COJIEpKAIIIe
OTIEpAIINIO U3BJICUCHUS KOPHS;

- OCBOOOXIATHCS OT HPPAHOHAEHOCTH B
3HaMeHarere;

- paCKiIaJibIBaTh BBIPAKCHUSA HA MHOXKUTCIIN
CIOCOOOM IpYIMITUPOBKHU, UCTIOIB3YS
OTIpeIeTICHNE U CBOMCTBA KBAIPATHOTO
KOpHSI, pOpPMYIIBI KBaJIpaTOB CyMMBI U
pasHoCTH;

- OOCHUBATH HCHU3BJICKACMbIC KOPHH,
HaxXoauTh UxX HpI/I6J'II/I)KCHHI)Ie 3HA4YCHHAA,

- BBIMIOJIHAIOT MTPeoOpa3oBaHus
HMPPALMOHAIBHBIX BBIPAKEHUI: COKpaIlaTh
npobwu,

- paCKjiaJibIBast BRIPAKCHUA HA MHOXKHUTCIIN

- OCYLIECTBJIATH [TIPOBEPKY BBIBOJIOB,
IIOJIOKEHUH, 3aKOHOMEPHOCTEH, TEOPEM;;

- OCYHICCTBJIATL KOHTPOJIb, KOPPCKIUIO, OLICHKY

JIEMCTBUN MapTHEPA, YMETh
yOeX1aTh;

- Pa3BUTh NPEACTABICHUE O YHCIIE U YMCIOBBIX
CHCTEMax OT HaTypaJbHbIX J0
JIEACTBUTEIIbHBIX YUCEN; O POJIY BHIYMCICHHI B
MPaKTHKE.

Kpagpatuunas pynxnus y=ax’. ®ynkuus y=k/x.

- HaXOJUTh 00JIaCTh OMpeIeIeHUS U 00IaCTh
3HAYCHHUH (YHKITUHU, YUTATh TpaduK
byHKINH;

- CTpouTh Tpaduku GyHKIHUHA y=ax2,
byakuun y=k/x;

- BBIMIOJIHATH MIPOCTEHIINE TPeoOpa3oBaHus
rpaduKoB (QPyHKITHI;

- CTpOUTH I'paUK KBAAPAaTUUHON PYHKIINH,
- HaXOJUTh 1O rpaduKy HYIU QYHKIIHH,
MIPOMEXYTKH, T/ie QYHKIUS IPUHUMAET
MOJIOKUTETIbHBIC U OTPHULIATEIbHbIE
3HAYCHUS;

- pemath KBaJipaTHOE ypaBHEHUE
rpaduvecKu;

- pemaTh HepaBeHCTBO ax2 +Bx+c.>0 Ha
OCHOBE CBOICTB KBaJpaTUYHON (yHKIINH;

- rpadMUecKH pelaTh ypaBHEHUS U CUCTEMBI
YPaBHEHUH;

- rpadMYecKH OTIPEENATh YUCIIO PEIICHUN
CUCTEMBI ypaBHEHHIA;

- MOHUMAaTh PYHKIHIO KaK BaXKHEHUIIYIO
MaTeMaTH4eCKYI0 MOJIETb 7Sl OTUCAHUS
MIPOLIECCOB U SBJICHUH OKPYXKAIOILIETO MUPA,
MPUMEHTH PYHKIIMOHATBHBIN SI3bIK

JUTS. OTIUCAHUSI U UCCIICTOBAHMS
3aBUCHUMOCTEH MEXy (PU3HUECKUMU
BEITUYMHAMU;

- ynpormarh QyHKIIMOHAIBHEIE BRIPAKEHUS;
- CTPOUTH I'paUKH KYCOUHO-3aJaHHBIX

- POBOJIUTH MCCIIEAOBAHNUS, CBA3aHHBIE C
M3y4eHUEM CBOMCTB (PYHKIIMI, B TOM YHCIIE
C UCMOJIb30BaHUEM KOMITbIOTEPA; HA OCHOBE
rpaduKOB U3y4eHHBIX (PYHKITUH

CTpOHTH OoJiee CcloKHBIE TpaduKu (KyCOUHO-
3aJJaHHbIE, C «BBIKOJIOTHIMUY

TOYKaMH U T. 11.);

- HCTIOJIb30BaTh (DYHKIIMOHAJILHBIE
MPEJICTaBICHUS U CBOIMCTBA PYHKUUHN 1JIs
pelieHus

MaTEMAaTUYCCKHUX 3a1a4 U3 pas3IM4YHbIX Pa3gcjioB

Kypca;
- CTPOUTH I'paMKU C UCIOIB30BAHUEM
BO3MO’KHOCTEH CllelMaIbHbIX
KOMIIbIOTEPHBIX HHCTPYMEHTOB U IPOrPamMM;
- 3aJ1aBaTh BOIPOCHI, HEOOXOAUMBIE AJIS
OpraHu3aluy cOOCTBEHHOH JIESTEbHOCTH U
COTPYJHHYECTBA C TAPTHEPOM;

- OCYLIECTBJIATH B3aUMHBIN KOHTPOJIb U
OKa3bIBaTh B COTPYAHUUYECTBE
HE00X0/IMMYIO B3aMMOTIOMOIIIb;

- Ha OCHOBC KOM6I/IHI/IpOBaHI/I$I paHe€ N3YUYCHHBIX

AJITOPUTMOB U CII0CO00B JIeNCTBUSA
peuiaTh HCTHUIIOBLIC 3a/1a4, BBITIOJIHAA
MMPOAYKTHUBHBIC JIeNCTBUSA IBPUCTHUYCCKOTO
THIIA.




bynxmii;
- paboTaTh ¢ YePTEKHBIMUA UHCTPYMEHTAMH.

KBajgpatHble ypaBHeHHus.

- peliaTh HEloJIHbIE KBaApaTHbIE YpaBHEHUS;
- peliarh KBa/ipaTHbIE YPAaBHEHUS
BbIJICJIEHUEM KBaJ[paTa JABYy4JICHA;

- peliath KBaJipaTHbIE YPaBHEHUS 110
opmyure;

- pemiarth 3a/1a4M ¢ MOMOLIbIO KBaJIPATHBIX
YpaBHEHUM;

- IpUMEHATH TeopeMy Buera u o6patHyro
TEOpeEMY;

- packyaapIBaTh Ha MHOXKUTEU KBAJPaTHBIN
TPEXUIICH;

- pematk ApoOHBIE pallMOHAIBHBIC
YpaBHEHUS;

- pemiarth 3a/1a4M ¢ MOMOUIbIO PALIMOHAIBHBIX
YpaBHEHHUH, BbIIEJSIS TPU dTaria
MaTeMaTH4eCKOr0o MOIETUPOBAHUS;

- pemiath palroHaibHbIE YPaBHEHMUS,
WCIIOJIb3YSl METO]T BBEJICHUSI HOBOI
IIEPEMEHHOM;

-peuiath OMKBa/IpaTHbIE YpaBHEHMUS,

- pemiathb MpocTeiIne HppaluoHaIbHbIE
ypaBHEHUS.

- pemaTh KBaJpaTHbIE YPABHEHMUSI C
rapamMeTpaMu U IMPOBOAUTH UCCIIEIOBAHUE BCEX
KOpHEH KBaIpaTHOTO YpaBHEHUS;

- BBIIIOJIHATH PABHOCUJIBHBIE MIEPEXObI IPU
pELIeHUH UPPALMOHAIIBHBIX YPaBHEHUM

pa3HOU CTENEHU TPYIHOCTH;

- BOCIIPOM3BOJIUTH TEOPHIO C 3aJaHHOU
CTEIIEHBIO CBEPHYTOCTH;

- OBJIQ/IETh CHEIHAIbHBIMU PUEMAMH pEeIIeHUS
YpaBHEHUH U CHCTEM YpaBHEHUIA;

YBEPEHHO IPUMEHSATH anmnapar ypaBHEHUH 171
pelieHus pa3Ho0Opa3HBIX 3a7a4 U3
MaTEMaTHKH, CMEKHBIX IIPEIMETOB, IPAKTHKH;
- IPUMEHSATH rpapuuecKue MpeIcTaBICHUs IS
WCCIIEIOBAHUS YPABHEHUH, CUCTEM

YPaBHEHUH, COJIEpKAIINX ITapaMeTp;

- COCTaBJIATH IUIAH U NOCIE0BATEIBHOCTD
JICCTBUM B CBSA3H IPOrHO3UPYEMBIM
pEe3yNbTaTOM;

- OCYILIECTBIIATh KOHTPOJIb, KOPPEKIHIO, OLICHKY
JIEWCTBUIA MapTHEpA.

AJITEBPA 9 kiaacc.

Y4YeHUK HAY4YuTCH:

| [1oJ1y4YuTh BO3MOKHOCTh HAYYUTHCS:

HepaBencrBa

- IOHUMAaTh U NPUMECHATb TCPMHUHOJIOTUIO K
CHUMBOIJIMKY, CBA3aHHBIC C OTHOIICHUEM
HCpaBCHCTBA, CBOMCTB UHCJIOBBIX
HCPaBCHCTB;

- p€uiaThb JIMHEWHEBIE HCPABCHCTBA C OHHOﬁ
nepeMeHHoﬁ 1 UX CUCTCMBI,

- p€uiaThb KBaJApPaTHbBIC HCPABCHCTBA C 0H0p0171
Ha rpa(bnqecm/le MNpCaACTaBJICHUA,

- IPUMCHATD allllapaT HCPABCHCTB AJIA
PCUICHHA 3a1a4 U3 PA3JIMYHBIX pa3acioB

Kypca.

- pa3HOOOpPa3HBIM IPUEMAM PEILICHUS
HEPABEHCTB M CUCTEM HEPaBEHCTB;

- YBEPEHHO IIPUMEHSTh HEPABCHCTBA U UX
CUCTEMBI IS PELICHUS Pa3HOOOPa3HBIX
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 CMEKHBIX
IIPEIMETOB, IPAKTUKH;

- IPUMEHSATH rpaprUeCcKHUe MPEICTABICHHS JIIs
HCCJICIOBAaHHUS HEPABEHCTB, CHCTEM HEPABEHCTB
coJiepkaiux OyKkBeHHbIE KOAPPHUITUCHTHI.

KBaapaTnunas gpyHkuus

- IOHUMATh U UCTI0JIb30BATh
(GyHKIMOHATIBHBIE TIOHATHS U SI3BIK (
TEPMUHBI, CAMBOJINYECKHE O003HAYCHHUS);

- CTPOUTH I'pahUKU dJIEMEHTAPHBIX (YHKIIHIH;
UCCIIeI0BAaTh CBOMCTBA YMCIOBBIX (DYHKIUH
Ha OCHOBE U3y4YEHHUs OBEICHUS UX
rpauKoB;

- MIOHUMATh (PYHKIMIO KaK BaXKHEHIIIYIO

- IPOBOJUTH MCCIIEA0BAHNUS, CBA3aHHBIE C
U3y4EHHEM CBOMCTB (yHKILUH, B TOM YHCIIE C
MCII0JIb30BAaHUEM KOMIIBIOTEPA;

- Ha OCHOBE Tpa(MKOB N3Y4EHHBIX (DYHKIUN
CTPOUTH Oo0JIee CIOKHBIE rpaduKu (KycOuHO-
3aJJaHHbIE, C «BBIKOJIOTBIMHU » TOYKAMH U T.I1.);
- HCIOJIb30BaTh ()YHKIMOHAIBHBIE
NpEeJICTAaBICHUS U CBOMCTBA (DYHKIUHN ATt




MAaTE€MaTUYECKYIO MOJIENb JJIs ONUCAHUS
IIPOLIECCOB U ABJICHUHN OKPYXKAIOLIETO MUPA,
MPUMEHSATH (PYHKIIMOHAIBHBIN S3BIK JUIS
OIIMCAHUs U UCCIIEI0OBAHUS 3aBUCUMOCTEN
MeXy (PU3NYECKUMHU BETMYMHAMHU.

- pelaTb OCHOBHBIE BUJIBI PALIMOHAJIBLHBIX
YPaBHEHUH C OJTHOM NIEPEMEHHOM, CUCTEMBI
JBYX YPaBHEHUH C JBYMS IIE€PEMEHHBIMU;

- IOHUMAaTh YPaBHEHHUE KaK BAKHEUIIIYIO
MAaTEeMaTHYECKYI0 MOJENb I ONUCAHUS U
M3Y4EHHUs pa3HOOOpa3HbIX peabHbIX
CUTYaLlMi, pelmaTh TEKCTOBBIE 3a1a4H
anredpandeckuM METOJIOM;

- IPUMEHSTH TpaduUecKHe MPeACTaBICHUS
JUISl UCCIIETOBAHUSI YPABHEHUH,
HCCIIEA0BAaHUE U PEIICHNE CUCTEM YPAaBHEHUI
C ABYMsI IEPEMEHHBIMM.

pELIECHHsS] MAaTEMaTUYECKHUX 3a7a4 U3 Pa3JIMYHbIX
paszenos;

- OBJIQJETh CIELHAIBHBIMU TPUEMAMU PELIECHUS
YpPaBHEHUH U CUCTEM YPaBHEHUIA;

- YBEPEHHO NIPUMEHSTH alllapar ypaBHEHUH JUIs
pelieHus pa3Ho00pa3HbIX 3a/1a4 U3 MAaTEMAaTUKH,
CMEXKHBIX MPEIMETOB, IIPAKTUKU;

- MPUMEHSATH TpaPUIeCKHUe MIPEICTABICHHUS JIIS
WCCIIEIOBAHUS YPABHEHHM, CUCTEM YPaBHEHUH,
coJiepKamux OyKBeHHbIe K03 PUIIneHTHI.

YucaoBble MOCIEI0BATEILHOCTH.

- IOHUMATh U UCIIOJIb30BATh S3BIK
MOCJIEI0BATENbHOCTEN (TEPMUHBL,
CUMBOJINYECKUE 0003HAUEHUS);

- IPUMEHSATH (POPMYJIbI, CBS3aHHbIE C
apuMETUIECKON U TEOMETPUUECKON
nporpeccuen, u anmnapar, chopMUPOBaHHBIH
IIPY U3YYCHHUH IPYTHUX Pa3lenoB Kypca, K
PELICHHUIO 33/1a4, B TOM YHCJIE C KOHTEKCTOM
W3 peaybHOM KU3HHU.

- pematb KOMOMHUPOBAHHbBIE 3a]]a4U C
npyUMeHeHneM (GopMyJ N-To YIeHa U CYMMBI
MEPBBIX N YJICHOB apu(pMETHUECKON U
r€OMETPUYECKON POTPECCUH, TPUMEHSIS IPU
9TOM almnapar ypaBHEHUN U HEPABEHCTB;

- IOHUMATh apUPMETHIECKYIO U
FEOMETPUYECKYIO IPOTPECCUI0 KaK PYHKIHUU
HaTypaJbHOIO apIyMEHTA; CBSI3bIBATH
apu(QMETUUYECKYIO MPOTPECCHUIO C TUNHEHHBIM
POCTOM, T€OMETPUUYECKYIO — C
SKCIIOHEHIIMAIBHBIM POCTOM.

JJIeMeHThI NPUKJIATHOH MaTeMaTHUKH.

- KCII0JIB30BaTh MPOCTEHIIIHE CITOCOOBI
MPEJICTABJICHHS M aHAJIM3a CTATHCTUYCCKUX
JIAHHBIX

- HaXOJIUTh OTHOCHTEIBHYIO YacTOTY U
BEPOSITHOCTh CIIy4aifHOTO COOBITHS;

- periath KOMOMHATOPHBIC 337a4l Ha
HaXO0XKJEHUE YHCIIa 00BEKTOB HITH
KOMOUWHAIINH.

- BOBMO>XHOCTb HpI/IO6peCTI/I HepBOHaLIaJ'II)HI)If/'I
OIIbIT OpraHru3alnuunu c60pa JaHHBIX IIPpU
IMPOBCACHNH OIIpOCa O6H.[€CTB€HHOFO MHCHUA,
OCYIICCTBJIATH X aHAJIN3, IPEACTABIIATH
PE3YIbTAThI OIIpOCa B BUJC Ta6J'II/II_[BI,
JuarpaMMBbl;

- BOBMO>XHOCTb HpI/IO6p€CTI/I OIIBIT IIPOBCACHUA
cnyqaﬁHHx OKCIICPUMCHTOB, B TOM YHCJIC C
IMOMOIIBbIO KOMIIBFOTCPHOI'O MOJACIIUPOBAHUA,
HHTCpIpETAllUN UX PE3YJIIbTATOB,

- BOBMOJKHOCTb HAYYHUTHCA HECKOTOPbIM
Cri€ouajabHbIM HpI/IéMaM PCIICHUA
KOM6I/IHaTOpHLIX 3aaay.

DopMBbI KOHTPOJIA

B xozme peajm3anumn JTaHHOM nporpaMmbl NpEeAyCMOTPCHBI CICAYIOIIUC (I)OpMBI KOHTPOJIA:
3a4€THI , CaMOCTOATCIBbHBIC pa60TBI, TCCTUPOBAHUC, MATECMATUYCCKUC NUKTAHTBI, KPOCCBOPIHI,
KOHTPOJIbHBIC pa6OTBI, MPOMCIKYTOYHAA aTTCCTAlUA, TBOPYCCKUC pa6OTLI, CaMOIIPOBCPKa "

B3aMMOIIPOBCPKA .

®opmbl yuéTa JOCTHKEHUI 00yJaronuXxcs: MpoBepKa TeTpajei Mo mpeaMery, aHalnu3 TeKyIel

YCIIEBAaCMOCTHU, BHEYpOUHAsA MACATCIIBHOCTL - Y4YaCTHC B OJIUMIIMAAAX, MATCMATHYCCKUX
KOHKYpPCax, HAYYHO-TIPAKTUYCCKUX KOH(bepeHI_II/ISIX.
qDopMa HpOMC)KyTO‘-IHOI\/'I aTTECTAllUN: UTOTOBAd KOHTPOJIbHAA pa60Ta.



Conep:kanmne y4eOHOro npeamera

Auaredpa 7 kaacc.
Auredpanyeckne BbIpaKeHHs

BoipakeHue ¢ nepeMeHHbIMU. 3HaYEHHUE BBIPAKEHUS C IIEPEMEHHBIMU. J[0IlyCTUMBIE
3Ha4YeHus nepeMeHHbIX. ToxxaecTBa. ToxxaecTBeHHbIE TPE0Opaz0BaHMs aIredpanyecKix
BbIpaKeHU. Jl0Ka3aTeNnbCTBO TOKIECTB.

Crenensp ¢ HaTypalbHBIM MTOKa3aTeneM U e€ cBoiictBa. OgHowieHbl. OHOWIEH CTaHIaPTHOTO
Buja. Crenens ogHowieHa MHorowiensl. MHOrouneH cranaapTHoro Bujia. CteneHb
MHorowieHa. Cll0)KeHHe, BBIUNTAaHUE U YMHOXKEHHE MHOTOWIEHOB POPMYJIbI COKpPAILIEHHOTO
YMHOKEHUS: KBaJIpaT CyMMBbI M KBaJpaT Pa3HOCTH JIBYX BbIPaKEHUM, IPOU3BEICHUE PA3HOCTH
CYMMBI JIBYX BbIpa)kKeHUH. Pa3ioeHne MHOTOWIEHa Ha MHOXKUTEIHU. BboiHecenue ooiiero
MHOKHTENS 3a CKOOKH. MeTo rpynnupoBku. PasHOCTh KBaJipaToB ABYX BeIpakeHU. CyMM U
Pa3HOCTh KyOOB /IBYX BBIPa)KE€HUH.

YpaBHeHusn

VYpaBHeHHe ¢ 0qHOU nepeMeHHOM. KopeHs ypaBHeHUs. PaBHOCWIIBHBIE ypaBHEHMUS.

CpoiicTBa ypaBHEHHI ¢ OHOM MepeMEHHON. YpaBHEHNE KaK MaTeMaTu4ecKasi MOJIeNIb pealbHOU
CUTYyAaLVH.

JIuneitHoe ypaBHeHue. PanmonansHble ypaBHEHMS. PellieHre palmoHaabHbIX YPaBHEHHU,
CBOJSIILIUXCA K TUHEHHBIM. Perienrne TeKCTOBBIX 3a/1a4 € MOMOIIBIO PAllMOHAIBHBIX YPaBHEHUH.
VYpaBHeHUe ¢ ABYMs IEpEeMEHHBIMU. ['paduk ypaBHEHUSI ¢ IBYMS [I€PEMEHHBIMHU.

JIuneiiHOe ypaBHEHUE C ABYMS [IEPEMEHHBIMU U €10 rpaduK.

Cucrembl ypaBHEHUH ¢ ABYMS IiepeMeHHbIMU. [ paduueckuit MeTo1 petieHus: CUCTEMBI
YpaBHEHUH € ABYMS IEPEMEHHBIMHU.

Pemenue cucteM ypaBHEHU METOJOM MOACTAHOBKH U C0KeHUA. CucTeMa IBYyX YpaBHEHHUH ¢
JBYMSI [IEPEMEHHBIMU KaK MOJIETb PEAIBHOW CUTYalUU.

DOyHkuHn

Yucnossie GyHKINH

OyHKIMOHATbHBIE 3aBUCUMOCTU Mex 1y BennunHamu. [lonstue pynkiuu. OyHKIusA Kak
MaTeMaTH4ecKas MOJelNb peaabHoro npouecca. O01acTb onpeneneHus U 001acTh 3HaUCHUS
¢dbyakuun. CrnocoOsl 3aaanus GyHkuu. ['paduk GyHKIAN.

Jluneiinas QyHKIMS, €€ CBOMCTBA U TpaduKH.

HTorosoe nmoBropeHue

OcHoBHasl 11eJIb - MOBTOPUTH U 000OIIUTH OCHOBHBIE TEMBI, U3yYEHHBIE 32 YU€OHBIN TO/I.

Aunreopa 8 kiaace.

Payuonanvnuie eviparxcenus (48u)

Panmonaneupie apoOn. OCHOBHOE CBOWCTBO panMoOHaIbHOW apoou. ClokeHue u
BBIYHUTAHUE PAIMOHAIBHBIX JPOOEH C OJMHAKOBBIMHM 3HamMeHaTeasIMU. CII0)KEHHE M BBIYMTAHHUE
palMoOHANIBHBIX JIpoOCH C pa3HBIMH 3HAMEHATEIIMH. YMHOXKCHHE W JICJICHHWE pPallMOHAIbHBIX
npoOeii. Bo3BeneHue pamwoHAIBHOH JapoOM B CTeneHb. TOXIECTBEHHBIE MpPeoOpa3oBaHUs
palMoOHaNBHBIX BhIpakeHU. PaBHOCHIIbHBIE YpaBHEHHUs. PaninoHanbHble ypaBHeHud. CTenenu ¢
LETbIM  OTpULATENbHBIM MOKa3areneM. (CBOWCTBa CTENEHM C IEJbIM  IOKa3aTelieM.
Oynkius y =k/x u e€ rpaduk.

enb: 03HAKOMUTH OOYYAIOMIMXCS CO CIOCOOOM pEIIEHUs PAIlMOHANBHBIX YpaBHEHHIA,
BBIpa0OTaTh yMEHHE peliaTh U MPeoOpa3oBbIBATH YpaBHEHHS U MPHUMEHITh UX MPU PEIICHUU
TEKCTOBBIX 3a]1a4.

Keaopammnuwie kopnu. /leiicmeumenvusie uucna. (25 u)

Oyukuus y = x°u eé rpapux. KpajgpaTHble KOpHH. Apu(METUYECKHH KBaJpaTHbI
KopeHb. MHo)ecTBO M ero »sneMeHThl. llogmHokecTBO. Omnepanuu HajJ MHOXKECTBAMHU.
UYucnoBble MHoOXecTBa. CBOMCTBa apu(PMETHUECKOTO KBAAPATHOTO KOpHsS. TOXKJAeCTBEHHbIE



npeoOpa3oBaHUs  BBIPAKCHUH,  COACpXkAlMX  apu(METHUYECKUE  KBaJpaTHbIE  KOPHHU.
— f .
Oyukius Y = VL u e€ rpaduk.
Ienb: BoIpabOTATh YMCHHE YMTATh U CTPOUTH I'PapUKU U3ydaeMbIX (DYHKIIHSI; HAYUUTHCS
aHaTM3UpoBaTh Tpapuk (YHKIUH M TPUMCHSTH €ro IS PEUICHUS YpPaBHEHHM, a TaKKe
BBITIOJIHSATh TOXJICCTBCHHBIC TPE0OPa30BaHuUs HAJl BHIPAKCHHUSIMHU.

Keaopammnuwie ypaenenus (26 u)

KBagparusle ypaBHeHus. PemeHne HenoJIHBIX KBaJpaTHBIX ypaBHeHM. Dopmyna KOpHER
KBaJpaTHOro ypaBHeHus. Teopema Bwmera. KBagpaTHbeii TpéxuieH. Pemenue ypaBHEHHI,
CBOJLIMXCA K KBAJpPAaTHBIM ypaBHEHUSAM. PalMOHanbHbBIE ypaBHEHMS KaK MaTE€MaTHYECKHE
MO/JIENIN PEATbHBIX CUTYALIUH.

Henb: 03HaKOMUTH OOY4YalOLIUMXCSI C AITOPUTMHUYECKUM pELIEHHE KBaJPAaTHBIX
YPAaBHEHUH, HAy4YUTh HAXOJAUTh IPUMEHEHHUE KBAIPATHBIX YPABHEHHUI B PEAIBHOM MUpE.

Iloemopenue u cucmemamuszayus (34)
[ToBTOpeHMEe U cucTemaTu3alus yaeOHOTO MaTepuaa 3a Kypc ajareopsl 8 Kiacca.

Auredpa 9 kanacc.

HepagencrBa (214.)

Yucnosble HepaBeHCTBA. OCHOBHBIE CBOMCTBA YUCIOBBIX HEPABEHCTB. CII0KEHNE U YMHOKEHHE
YUCIIOBBIX HEpaBEHCTB. OlIeHMBaHUE 3HAUEHUS BhIpakeHUsl. HepaBeHCTBa ¢ OJTHOM MepEMEHHOM.
Pemrenne HepaBeHCTB ¢ 0JHOM NepeMeHHON. UncnoBble MPOMEXKYTKA. CUCTEMBI JINHEWHBIX
HEPABEHCTB C OJJHOM nepeMeHHON. CHCTEMBbI pallMOHAIBHBIX HEPABEHCTB C MOYJISIMH.
HppannonanbHbie HEpaBeHCTBA. PaccykieHns: OT IPOTUBHOT0. MeTo 4 HCTI0JIb30BAHUS
O4YEBUIHBI HEPABEHCTB. MeTO ] MPUMEHEHHSI paHee JOKA3aHHOIO HEpaBeHCTBA. MeTo
r€OMETPUYECKON HHTEPIIPETALINY.

KBagparununas ¢pyuknus (32 4.)

[ToBTOpeHue u pacmmpenue ceeaeHuit o pyakuun. CrorictBa Gpynkunu. Kak moctpouts rpaduk
dbyaknun y = kf(x), ecnu nzBecten rpaduk ¢pynkiuu y = f{(x). Kak moctpouts rpaduku
byakuumii y = f(x) + b u y = f(x + a), ecnu u3Becren rpaduk pynkuun y = f(x). Kpagparnunas
¢byHknus, e€ rpaduk u cBoMCTBA. Penienue KkBaapaTHRIX HEpPaBEHCTB. Perienne panroHalbHbIX
HepaBeHCTB. Mero nHTepBanoB. CUCTEMBI YypaBHEHUH C ABYMs IIEpEMEHHbIMU. Pelenue 3anay
C TIOMOIIIBIO CHCTEM ypaBHEHUI BTOpoii cteneHu. Kak moctpouts rpaguk GyHKIHUH , €CIIH
n3BecTeH rpaduk QyHKINH .

DJieMeHThI NPUKJIAAHOH MaTeMaTHKH (21 4.)

Maremaruueckoe MoaenupoBanue. [IpouienTHbie pacy€Tbl. AOCOIOTHAS U OTHOCUTENbHAS
norpemHocTy. [Tpubmmkénnsie Borarcnenus. OCHOBHBIE MTpaBUiia KOMOMHATOpUKH. YacToTa 1
BEPOSITHOCTH cllydaitHoro coobiTus. Kitaccuueckoe onpesenenue BepositTHocTd. HavanbHble
CBEJICHUS O CTAaTUCTHUKE.

Yucjosble nocjaeaoBarejbHocTa (21 4.)

UucnoBsie nocneaoBarenbHOCTU. Apudmerndeckas nporpeccus. Cymma n IepBbIX YICHOB
apudmernueckoit mporpeccuu. I'eomerpruyeckas nporpeccusi. Cymma n mepBbIX YICHOB
reoMeTpuueckoit mporpeccun. Cymma 0€CKOHEYHON T€OMETPUIECKON MPOTrPECCUH.
IloBTOpEeHue u cucteMaTu3anusa y4eOHOro marepuaJja (7 4.)



TemaTu4yeckoe IIAHUPOBAHUE

Auredpa 7 knace

Ne Tema KommuectBo Koun-Bo
9acoB K/p
1. JIuneliHOe ypaBHEHHE C OHOU IEPEMEHHOU 15 1
2. Llenbie BEIp@KEHUS 50 4
3. OyHKIIUU 12 1
4. CucremMbl TUHEHHBIX YpaBHEHUH € ABYMS 18 1
MIePEeMECHHBIMHU
5. | [loBTOpeHue u cucremaTusanus yaeOHOTO 7 1
Marepuana
Hroro 102 8
Auredpa 8 kiacc
No Tema KomnuecTBo Koun-Bo
4acoB K/p
1. IToBTOpEeHME 4
2. PanmionanbHbIe BRIpAKCHUS. 44 3
3. Ksanparusie kopuu. JleiicTBUTEIbHBIC YKCTIA 25 1
4, KBanpartneie ypaBHEHUSI. 26 2
4, [ToBTOpEHME U cucTeMaTU3alUsI Y94eOHOTO 3 1
Marepuana. [lpomexxyroynasi arrecTarus
5. Hroro 102 7
Anredpa 9 kiaace
Ne Tema KonnuectBo Kou-Bo
JacoB K/p
1 | I'mama 1. HepaBeHnctBa 21 1
2 I'maBa 2. KBagpaTtuunas QyHKIms 32 2
3 ['maBa 3. DneMeHTHI MPUKIAAHON MaTeMaTUKHU 21 1
4 I'maBa 4. Ywucnosble MOCIENOBATEIHLHOCTH 21 1
5 | [loBTOpenue u cucremaTusanus yaeoHOTro 7 1
Marepuana
6 | UTOI'O 102 6




OHeHO‘lHI)Ie cpeacrea (OHeHO‘IHbIe MaTepI/IaJII)I) U METOAUYECCKHUE MaTEPHUAJIbI

pado4eil nporpamMmsbl 1o ajareodpe

Knacc/ITporpamma

HepequL HCIIOJIb3YCMbIX OLCHOYHBIX
cpeacTB (OLIEHOYHBIX MaTepPHAIIOB)/
KM

IlepedyeHnb UCIOIB3yEMBIX
METO/INYECKUX
MaTepUaJIOB

Maremaruka. 5-11

kyaccel. [Iporpammel.
orocC

ABTOpBI: Mep3isk
A.T., Ilonouckui
B.B., Slxup

M.C., Byiiko

E.B., HomupoBcku

z

N3natenscTBO:
Benrtana-I'pad

IIpeacraBneHHbIC
MIPOTPAMMBEI TI0 Kypcam
"Marematuka" g 5-6
KJjaccos, "Anre0pa" u
"T'eomerpus" mns 7-9

Kjaccos, "MareMmaTnka:

AnreOpa u Hayana
MaTeMaTHYeCKOTO
a"anmm3a; ['eomeTpus"
g 10-11 kmaccoB
001e00pa3oBaTeIbHBIX
YUPEKACHUIN CO3aHbI
Ha OCHOBE €IUHOHI
KOHIICTIIIH
MpenogaBaHus
MaTEeMaTHKH B CPEIHEH
IIKOJIe, pa3paboTaHHOM
A.l'. Mepaznsikom, B.b.
[Tomonckum u M.C.
Sxupom.

Anrebpa. 7 knacc. JIugakTuaeckue
matepuainbl, 2020 r. Mep3nsik A.T.,
Ilononckuii B.b., Pabunosuu E.M..
Anrebpa. 7 knacc. CaMoCTOSITeNTbHBIC U
KOHTpOJIbHBIE paboThl. Mep3isik AT,
ITononckuii B.b., Pabunosuu E.M.,
SAxup M.C. (2018, 80c.)

Mepsnsik. Anredpa. 7 xi. Pabouas
terpaap. Yacte 1,2 (BPI'OC)
/TIonoHCKHA.

Anrebpa. 8 xiacc. Jlunakruueckue
Marepuaisl, 2020 r. Mep3msk AT,
[Tomonckwuii B.b., Pabunosuy E.M..
Anrebpa. 8 kitacc. CaMOCTOSATENBHBIE U
KOHTPOJIbHBIE paboThl. Mep3isak A.T.,
[Tonouckwuii B.b., Pabunosuu E.M.,
SAxup M.C. (2018, 80c.)

Mep3nsk. Anrebpa. 8 k1. Pabouast
tetpans. Yacts 1,2 (OT'OC)
/TIOOHCKHUH.

Anrebpa. 9 knacc. JIugakTuaeckue
marepuanbl, 2020 r. Mepamsik A.T.,
ITononckuii B.B., Pabunosuu E.M..
Anrebpa. 9 kitacc. CaMOCTOATENBHBIE U
KOHTPOJIbHBIE padoThl. Mep3isak A.L.,
ITonouckuii B.B., Pabunosuu E.M.,
Sxup M.C. (2018, 80c.)

Mepsnsik. Anredpa. 9 k. Pabouas
terpaab. Yacte 1,2 (BPI'OC)
/TIOOHCKHUH.

Anrebpa : 7 kiacc :
yuebHuk / A. IT'. Mep3iik,
B. b. Ilonouckuii, M. C.
Sxup ; nox. pen. B. E.
ITonoHCcKOTO. — 3-€ M3 1.,
nopad. — M. : Benrana-
I'pad, 2019 .

Anrebpa : 7 xacc :
METOJUYECKOE TTocodue /
E. B. bynko, A. T'.
Mepzisik, B. b.
ITononckuii, M. C. Sxup.
— M. : Benrana-I'pad,
2017.-200 ¢

Anrebpa : 8 xacc :
yaeOHuk / A. I'. Mep3sk,
B. b. Ilonouckwmii, M. C.
Sxup ; mox. pen. B. E.
ITonouckoro. — 3-e u3.,
nmopab. — M. : Benrana-
I'pad, 2019 .

Anrebpa : 8 Kimacc :
MeToInYecKoe nocooue /
E. B. byuko, A. T.
Mep3ssk, B. b.
[Tonmonckuii, M. C. Skup.
— M. : Benrana-I'pad,
2017.-200c¢

Anre6pa : 9 xacc :
yueOHuk / A. I'. Mep3nsk,
B. b. Ilononckuii, M. C.
Sxup ; mox. pen. B. E.
ITonoHcKkoro. — 3-€ U3 1.,
nopab. — M. : Benrana-
I'pad, 2019 .

Anrebpa : 9 kiacc :
MeTOoJuecKoe nocooue /
E. B. bynko, A. T
Mepsnsk, B. b.
[Tononckuii, M. C. Sxkup.
— M. : Benrana-I'pad,
2017.-200c
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