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I[TIO AJITEBPE B 7 xnacce MOY "VYnmuHCKast ocHOBHasi 0011eo0pa3oBaTenbHas mkoja'

Opmanckoro paitona Pecniybnuku Mapuit O

[Tporpamma o anre6pe, 7 knacc. ABropsl: FO.H. Makapsrues, H.I'. Munarok, K.. Hemkos, C.b. CyBopoBa

Yuebnuk: «Anredpa, 7 knace» non peaakmnueit C.A.TenskoBckoro.
Astopsl: FO.H. Makaperues, H.I'. Munaiok, K.. Hemkos, C.b. CyBopoBa

1 BapuanT: 5 yacoB B Henento B | uetBepty, 3 yaca B Henento Bo |l - IV uetBepTsax, Bcero 120 vacos.

2 BapuaHT: 4 yaca B Hejiemto, Bcero 136 ypokoB 3a roj.
3 BapuaHnT: 3 yaca B Hejeno, Bcero 102 yaca.

Vmma, 2023 rox

Codponosa H.A., yantenp MaTeMaTHKH



1. HOACHHUTEJBbHAA 3AIINCKA

PaGowas mporpamma y4yeOHOTO Kypca 1o anredpe st 7 Kiacca pa3paboTaHa Ha OCHOBE (erepaqbHOTO KOMIIOHEHTa TOCYAAapCTBEHHOTO
00pa3oBaTeNbHOTO CTAaHJApTa OCHOBHOTO o0Immero oOpa3zoBaHus N0 Maremartuke: «OO0s3aTelbHOT0 MHHUMYyMa COAEP)KaHUS OCHOBHOTO  OOMIero
oOpa3oBaHUs IO MaTeMaTHKe» U aBTOpcKoi mporpammsbl no aiaredpe HO. H. MakapbiueBa Bxogsmiell B cOopHuk pabounx mnporpamm «lIporpammbl
00111€00pa3oBaTEeNbHBIX YUpEKIeHUN: Anredpa, 7 kitacca», coctaButenb: T.A. Bypmucrposa «IIporpamMmmel 061eo0pa3zoBaTenbHbIX yupexaeHuil: Anredpa ,
7 wmacca».- M. Ilpocsemenue, 2013. [lnanupoBanre OpUEHTHPOBAHO Ha y4eOHHK «Anrebpa 7 kmacc» moxa penakmueit C.A. TensikoBCKOro, aBTOPHI:
10.H.Maxkapsiues, H.I'. Munmtok, K.1. Hemkos, C.b.CyBopoBa, 3 natensctBo: M., «Ilpocsemenue», 2012 -2014 ropi.

Hcnonp3yeTcst yaeOHO-METOANIECKHIA KOMILIEKT:

1. Makapsiues, FO. H. Anre6pa: yueOHuk 11 7 kinacca oduieo0pasoBarensHbix yupesxxaenuit / FO. H. Makapsiues, K. 1. Hemkos, H. I'. Munaiok, C. b.
Cysopoga; ox pea. C. A. Tensikockoro. - M.: IIpocsemnienue, 2014.

2. 3Baswuy, JI. U. lugakTrueckne MaTepuaisl Mo anredpe. 7 kiacc / JI. M. 3BaBuy, JI. B. Ky3nenona, C. b. CyBoposa. - M.: IIpocsenienne, 2011.

3. Epuna I[loypouyHoe miaHupoBaHue 1o anredpe K yueOHnky MakapsraeBa i 7 kinacca 2011r. (M. TIpocsemenue)

4. A.Il Epmosa, [lunaktudeckue marepuansl 1o anredpe. 7 knacc / A.Il. Epmosa, B.B. I'onmo6opoarsko, A.C. Epmosa.-M.: Unekca, 2011.

H3yuenue mamemamuru Ha CMyneHu 0OCHOBHO20 00ue20 00paA308aHUs  HANPABIEHO HA OOCIUNCEHUe CLeOVIOWUX Yenell:

— OBJIaJICHHE CHUCTEeMOW MaTeMaTUYeCKUX 3HAHUW M YMEHUU, HEOOXOAMMBIX Ui MPUMEHEHUS B MPAKTUUYECKOW AEATEIbHOCTH, U3YUYEHHUS CMEXKHBIX
JTUCLMIUINH, POI0JKEHHUS 00pa30BaHuUs;

— MHTEIUVIEKTYyalbHOE pa3BUTHE, GOPMUPOBAHUE KAUECTB JIMYHOCTH, HEOOXOIUMBIX YENOBEKY JJISl MOJHOLIEHHON U3HU B COBPEMEHHOM OOIIECTBE:
SICHOCTh M TOYHOCTb MBICIH, KPUTUYHOCTH MBIIUICHUS, HMHTYHIHS, JIOTHUYECKOE MBIIUICHHUE, 3JEMEHTHl alTOPUTMHUYECKON KYIbTYpHI,
MIPOCTPAHCTBEHHBIX MPEICTaBICHH, CIOCOOHOCTH K IPEOA0JICHUIO TPYIHOCTEH;

— ¢opMupoBaHUE MIPeICTaBICHHUM 00 UJIESX U METOJIaX MaTEMaTUKU KaK YHUBEPCAIBHOTO S3bIKa HAYKH M TEXHUKH, CPEACTBA MOJICIIMPOBAHUS SIBJICHUN
Y TIPOLIECCOB;

— BOCHHTaHUE KYJIbTYPhI JUYHOCTH, OTHOILIEHUSI K MATEMAaTHUKE KaK K YaCTH OOIIeUeI0BEYECKON KyIbTyphl, TOHUMAaHUE 3HAYUMOCTH MAaTEMaTUKU IS
HayYHO-TEXHHUYECKOTO Mporpecca.

OcHOBHBIE Pa3BUBAIOIIIE U BOCITUTATEIbHBIC 1SN
PazButue:

— SlcHOCTM M TOYHOCTH MBICIH, KPUTUYHOCTU MBIIUICHUS, WHTYUIUH, JIOTMYECKOTO MBIIUICHUS, SJIEMEHTOB aJTOPUTMUYECKOU KYIbTYpHI,
MIPOCTPAHCTBEHHBIX MPEICTABIECHUH, CHOCOOHOCTH K NMPEOJ0IECHUIO TPYJHOCTEH;

— MaremMarnueckou peuu;

— CencopHoil cepsl; TBUTATETEHON MOTOPUKY;

— BuuManus; namsTy;

— HaBbIkoB caMO U B3aUMOIIPOBEPKH.



— @opMupoBaHUE TMPEACTABICHUN 00 HIEAX W METOJaX MaTEeMaTHKH KaK YHHBEPCAIBHOTO sI3bIKa HAYKHM W TEXHUKH, CPEIICTBA MOJCIHPOBAHUS

SIBJIEHUM U MPOLIECCOB.
Bocnuranue:

—  KynbTypbl TUYHOCTH, OTHOIIEHUS K MaTe€MaTHKE KaK K 4acTH OOIIEYEIOBEUECKONU KYJIbTYpPhl, TOHUMAHUE 3HAYUMOCTH MATEMaTHUKU JJIsi HAy4dHO -
TEXHUYECKOTO MPOrpecca;

— BoeBsIx KauecTB;

— KommynukabensHOCTH;

— OTBETCTBEHHOCTH.

3amaun yueOHOTO Mpeamera:

MaremaTrueckoe 0Opa3oBaHHE B OCHOBHOHM WIKOJIE CKJIAJBIBACTCS M3 CIEAYIOMINX COOePHCAMENbHbIX KOMHOHEHMO8 (MOYHble HA36AHUSA
O10K08) :apupmemuxa, aneebpa, ceomempus,; d1eMeHmMbl KOMOUHAMOPUKU, MeOPUl 8epPOAMHOCHel, CIMAmUCmMuKy U 102uKku. B ceoell cosokynnocmu oHu
ompadcarom 6o2amvlil Onvim 0OYYeHUss MamemMamuKe 8 Haulell cmpaue, Y4umvléaron Co8peMenHble MeHOCHYUU OMe4ecmE8eHHOU U 3apyOedCHOU WKObL U
NO360JIAIOM Peanu308amb NOCMAGIeHHblEe Neped WKOIbHbIM 00pa308aHuem yeau Ha UHGOPMAYUOHHO eMKOM U NPAKMUYeCcKU 3HAYUMoM mamepuane. dmu
codepoicamenvhble KOMIOHEHMbl, PA36UBASCH HA NPOMSICEHUU 8CeX Jlem 00YYeHUs, eCMeCmEeHHbIM 00pa30M Nepeniemarmcs U 63aumMooeticmeyiom 6
VUeOHbIX KYpCax.

C yuerom TpebOoBanmii DenepaabHOTO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO CTaHIApTa OCHOBHOTO 0Omero o0pa3oBaHWs MPOCKTHPOBAHUE,
OpraHu3aIs 1 OlleHKa pe3yJbTaToB 00pa30BaHUs OCYIIECTBISIETCS HA OCHOBE CHCTEMHO - JIESITEIIbHOCTHOTO TTOIX0/1a, KOTOPBIH 00eCTIeunBacT:

e (GopMHpPOBaHHE TOTOBHOCTH OOYYAIOIIMXCS K CAMOPA3BUTHIO I HEMPEPHIBHOMY 00pa30BaHUIO;
® TIPOCKTHUPOBAHKE M KOHCTPYUPOBAHUE pa3BUBAIOIICH 00pa30BaTEIBLHON Cpe/Ibl 00Pa30BATEIBHOTO YUPEKICHIS,
® AKTUBHYIO y4eOHO-ITO3HABATEIBHYIO JACATEIILHOCTh O0YJYarOIIUXCS;

® TO0CTpOEHHE 00Pa30BATEIBHOTO MPOIIECCa C YYETOM WHAWBUAYAIBHBIX, BO3PACTHBIX, IICUXOJIOTHYECKHUX, (PU3HOJIOTHYECKIX, 0COOCHHOCTEH 3/10P OBbS
00yJaronuxcs.

Takum 00pa3oM, CHCTEMHO - AeATEJHLHOCTHBII MOAX0] CTABUT CBOeil 3aJayell OPUEHTHUPOBATh YYEHHKA HE TOJIbKO Ha YCBOCHHE 3HAaHUM, HO, B
MIEPBYIO OYepellb, Ha CIIOCOOBI ATOTO YCBOCHHUS, HA CIOCOOBI MBIIICHUS U JEATEIbHOCTH, Ha Pa3BUTHE MO3HABATENIbHBIX CHJI U TBOPUYECKOTO MOTEHIIMANA
pebenka. B cBsizu ¢ 3TUM, BO BpeMs y4eOHBIX 3aHSATHH ydaluxcs HE0OXOJMMO BOBIIEKATh B Pa3jIMuYHbIE BHJIBI JIEATEIBHOCTH (Oecenma, AUCKyccHS,
9KCKypcHUs, TBOpUeckas paboTa, MccieaoBaTenbckas (IpoekTHas) paboTa U Jpyrue), KOTopble oOecreurnBanu Obl BHICOKOE KAaueCTBO 3HAHUM, pa3BUTHE
YMCTBEHHBIX U TBOPUYECKUX CIIOCOOHOCTEH, MO3HABATEHLHOM, a TTIABHOE CAMOCTOSATEIHHON AEITEIbHOCTH YICHHKOB.

Z[aHHaH [mporpamMma BKIIHOYACT BOCCMb Pa3ACIIOB: MMOSACHUTCIBHYIO 3alIUCKY C Tpe6OBaHI/IHMI/I K pe3yjibTaTaM 06yquI/151; XapaKTCPUCTUKY yqe6H0r0
npeamMeTa, OIMCaHue MCECTa yqe6H0ro npeamMeTa B y‘-Ie6HOM IJ1aHE, PE3YJIbTAaTbl YCBOCHUSA yqe6Horo npeamMeTa, COACPIKAHUC yqe6Horo npeameTa,



TEMaTUYECKOEe TUIAHUPOBAHKE C YKa3aHHWEM YacOB, OTBOJAMMBIX HA U3y4CHHE TE€M, M ONPEICICHUEM OCHOBHBIX 3JIEMEHTOB COACPIKAHUS; PEKOMEHAANNHU TI0
MaTepHaIbHO- TEXHUYECKOMY 00eCieueHHI0 YIeOHOT0 peaAMEeTa U MIJIaHUPYEMbIe Pe3yIbTaThl H3y4eHHs y4eOHOTO MpeIMeTa.

B «IlosicHUTENBHOHN 3amHCKe» PaCKPBIBAIOTCS OCOOCHHOCTH, KAXKIOTO pasjeia MpOrpaMMbl, PEEMCTBEHHOCTh €€ COJEPKaHUs ¢ BAKHEUITUMU
HOPMAaTHBHBIMH JIOKYMEHTAMH; JAeTCsl 00IIas XapaKTepHCTUKa Kypca T€OMETPHH €ro MecTa B 0azucHOM ydeOHOM IutaHe. Ocoboe BHUMAaHUE YIENSeTCs
HeJsIM M3YYeHHUs] Kypca T€OMETPUH, €ro BKJIAAy B PEUICHHE OCHOBHBIX IEJarorMYeCKUX 3aJad B CHCTEME OCHOBHOTO OOIIEro oOpa3oBaHHMsA, a TAaKKe
PaACKpPBITHIO PE3yIBTATOB OCBOCHHS 00YJAIOIIMMUCS MTPOTrPAMMEI 110 aldredpe Ha CTYIeHW OCHOBHOTO 00IIero oOpazoBanus (B 7 Kiacce).

Paznen «OcHOBHOE coepikaHuey BKIIIOYACT TEPeueHb M3y4aeMOro COoAepKaHus, 00beTMHEHHOTO B CO/IEpKaTEeNIbHBIC OJIOKH C YKa3aHHEM Y4eOHBIX
9acoB, BBIACISIEMBIX Ha H3YUYEHHE KaXKI0TO OJI0KA.

B paznene «TemaTudeckoe miaHupoBaHUE» MPEICTABIECH NEPEUCHb TEM Kypca airedpa U 4ucJIO YYeOHBIX YaCOB, OTBOJUMBIX HA M3yUEHUE KaXJO0M
TEMBI, XapaKTePUCTHKA OCHOBHOTO COJCPIKAHHS TEM U OCHOBHBIX YJICMCHTOB COJICPIKAHUS.

[Tporpamma Takxe BKIIto9aeT «PekoMeHaImm o 0OCHaIIeHNI0 y9e0HOTO TTPOIIeccay.
dopmamMu OpTaHU3AINH YPOKa SIBIISTFOTCS:

(dbponTaNBHAS paboTa, MHAUBHAyAIbHAS paboTa, CaMOCTOATENbHAs padoTa.
VYpoxu gensiTcst Ha HECKOJIBKO THUTIOB:
— YpOK u3y4eHHS (OTKPBITHS) HOBBIX 3HAHUH,
—  YPOK 3aKpEeIUICHUS 3HAHUU,
—  YPOK KOMIUIEKCHOTO TTPUMEHEHUH,
— YpOK 00OOIIEeHUS U CUCTEeMATH3aIlN 3HAHHM,
—  YPOK KOHTPOJIS,
— YPOK pa3BEpHYTOT0 OILICHUBAHMSL.
B nporpamme npeaycMoTpeHa MHOTOYPOBHEBAsSI CUCTEMAa KOHTPOJISI 3HAHUIA:
1. WunuBuayanbHbIN (YCTHBIA OMPOC MO KapTOYKaM, TECTUPOBAHUE, MATEMAaTUYECKUI TMKTAHT) Ha BCEX dTanax padoThl.
2. CaMOKOHTpOJIb - IPU BBEJCHUH HOBOTO MaTepHaa.
3. B3auMokoHTpOIIb — B mpoiiecce OTPadOTKH.
4. PyOexHbIH KOHTPOJIb — MPU IPOBEJCHUH CAMOCTOSTENIbHBIX PaloT.
5. UTOroBblii KOHTPOJIb — MIPH 3aBEPILICHUN TEMbI

2. OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA

B Kypce anre6pbl MOXHO BBIACIIMTH CICAYIOMIUC OCHOBHBIC COACPIKATCIILHBIC JIMHUU: apI/I(I)MeTI/IKa; anre6pa; (I)YHKI_II/II/I; BEPOATHOCTb U CTATUCTHKA.
Hapsmy C 3TUM B COACPIKAHUC BKIIFOUCHBI [IBa HOIOJHHUTCIBHBIX MCTOHNOJIOTMYCCKUX pasaciia: JIOTMKa W MHOXECTBA, MAaTCMAaTUKa B HCTOPUYCCKOM
Pa3BUTHUH, YTO CBSA3aHO C peanmauneﬁ neiaen O6H_[e HWHTCIUICKTYAaJIbHOTO U O6H_ICKYJ'H>TypHOFO pPa3BUTHA ydalIuXcCs. CO,Z[ep)I(aHI/Ie KaXXJJ0T0 M3 3THUX
pasaciioB pa3sBOPAYUBACTCA B COACPIKATCIIBHO-METOUUCCKYIO JIMHUIO, TPOHU3BIBAIOITYH0 BCC OCHOBHBIC COACPIKATCIILHBIC JIMHHUU. HpI/I 9TOM II€pBas JIMHUA



— «Jloruka ¥ MHOXXECTBa» — CIIY)KUT LIEIM OBJAJCHUS y4YallUMHCS HEKOTOPHIMHM 3JEMEHTAMHU YHHBEPCAIBHOIO MaTEMaTHYECKOIO s3bIKa, BTOpas —
«MareMaTHKa B HICTOPUYECKOM Pa3BUTHU» — CIIOCOOCTBYET CO3JaHUIO OOLIEKYIbTYPHOTO, TYMaHUTApHOTO (poHA M3ydeHHsI Kypca.

Conepxanue TUHUN «ApUPMETHKa» CIYXKHUT 0a30i Ui JaTbHEHUIIEro M3y4eHHs yJallUMHCS MAaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHIO MX JIOTMYECKOT O
MBIILIEHUS, (POPMUPOBAHUIO YMEHHMS I0JIb30BAThCS AJITOPUTMAMH, a TAaKK€ MPUOOPETEHUIO NMPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX B IOBCEAHEBHOMN
XKU3HU. Pa3BUTHE TOHATHS O 4YHCIE B OCHOBHOW IIKOJIE CBSI3aHO C PALMOHAJIBHBIMA W HPPAIMOHAIBHBIMH YHCIaMHU, (OPMHPOBAHHUEM IIEPBUUYHBIX
IIPEACTABIICHUH O IEHCTBUTEIILHOM YHCIIE.

Copepxanue TUHUHN «Aredpa» crmocoOCcTByeT (POPMUPOBAHHIO Y YIAIIUXCS MATEMAaTHUECKOTO ammapara JJisl PeIIeHHUs 3a71ad U3 pa3/ie]ioB MaTEMaTHKH,
CMEXHBIX IPEIMETOB U OKPY)KAIOLIEH pealbHOCTU. SI3bIK anreOpbl MOMYEPKUBAET 3HAYCHUE MATEMATHKU KakK S3bIKa JJI MOCTPOEHUS MaTeMaTHYeCKUX
MO/IEJIEN MPOLIECCOB U SIBIICHUI PEATIbHOTO MUpA.

Pa3BuTHe anropuTMHUYECKOro MBILIEHHS, HEOOXOAUMOrO, B YAaCTHOCTH, JJIi OCBOEHHUS Kypca MH(OPMATHUKH, M OBJIAJICHUE HAaBBIKAMU JI€JYKTHBHbIX
paccyXJeHUH TakXkKe SBIAIOTCA 3ajadyamMu u3ydeHust anreOpbl. I[IpeoOpazoBaHue CHMBOJBHBIX ()OPM BHOCHUT cleUUM(UYECKUl BKJIaJ B pa3BUTHE
BOOOpa)XEHUsI y4allMXCs, UX CIOCOOHOCTEH K MaTeMaTH4eCKOMY TBOpYecTBY. B OCHOBHOI IIKosie Marepual TpYHNIUPYeTCs BOKPYr pallMOHAIBHBIX
BBIPAKEHUII.

Conepxanne paznena «DyHKIUM HAIEICHO Ha MOJY9eHHE IIKOJIPHUKAMHU KOHKPETHBIX 3HAHHUM O ()YHKIIMU KaK BaKHEUIIEH MaTeMaTHYeCKOM MOAeTH
JUI ONMCAHUS M HCCIEeNOBaHUS Pa3HOOOpa3HbIX MporeccoB. M3ydyeHne 3Toro marepuaia COoCOOCTBYET Pa3BUTHUIO Y y4alllMXCSl YMEHHS HCIOJIb30BaTh
pa3iIuyYHbIe S3bIKM MaTeMaTHKHU (CIIOBECHBIH, CUMBOJIMYECKHUH, rpaduueckuii), BHOCUT BKJIaJ B (OPMUPOBAHUE MPEJCTaBICHUM O pPOJIM MaTeMaTHKU B
Pa3BUTUU HUBUIN3ALUHN U KYJIBTYpBHI.

Paznen «BeposTHOCTH M cTaTUCTHKA» — 00SA3aTENbHBIM KOMIIOHEHT HIKOJILHOTO OOpa30BaHWsA, YCHJIMBAIOIIMKM €ro MPHUKIaJHOE U MPaKTHUYEeCKOe
3HaueHue. DTOT MaTepuas HeoOXOAUM, MpeXkIe Bcero, s (GOPMUPOBAHUA y ydaluxcs (yHKIMOHAIBHOM IPpaMOTHOCTM — YMEHHS BOCIPHUHHMMATH U
KPUTHYECKH aHaM3UpOBaTh HMH(OpPMAIMIO, TMPEACTAaBICHHYIO B pa3IMYHBIX ¢opMmax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHUX pealbHbIX
3aBUCHUMOCTEH, MPOU3BOAUTH IPOCTEHIINE BEPOATHOCTHBIE pacuy€Thl. M3yueHrne 0CHOB KOMOMHATOPUKY MO3BOJIHUT YYalleMyCsl OCYIIECTBIIATh PACCMOTPEHUE
cllydaeB, repe0op 1 MoJACUET YKciia BAPUAHTOB, B TOM YKCJE B MPOCTEUIINX MPUKIIAIHBIX 3a/1a4ax.

[Ipyu M3ydyeHUn CTaTUCTUKU U BEPOSITHOCTU OOOTallaloTCs MPEACTAaBICHUS O COBPEMEHHON KapTHHE MHpa M METOJaxX ero ucciaenoBanus, Gpopmupyercs
MMOHMMAaHKE POJIM CTATUCTUKU KaK UCTOUYHUKA COLMAIbHO 3HAYUMOM MH(OPMALIUY U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIILIICHUSI.

3. MECTO YYEBHOI'O IIPEAMETA B YYEBHOM I1JIAHE.

Cornacno denepanbHoMy 6a3uCHOMY yueOHOMY IUIaHy sl 00pa30BaTeNIbHBIX yupexaeHui Poccuiickoit @enepanuu Ha uzydeHue aiareopsl B 7 Kiacce
otBoauTcs 136 yacoB U3 pacuéra 4 yaca B Hesel0. [l0NOTHUTEIbHBIE YaChl HCHOIB3YIOTCS U1 PACIIMPEHHs 3HAaHUH U YMEHUH MO OT/ENbHBIM TEMaM BCeX
pas3zenoB Kypca.

4. PE3YJIBTATHBI U3YUEHUS YYEBHOI'O IIPEIMETA

HporpaMMa obecnieuynBaeT JAOCTHXKCHUC CIICAYIOUIUX PE3YIIbTATOB OCBOCHUA 06pa30BaTeJIBH01>i nmporpaMmmMmbl OCHOBHOT'O O6H.[CTO O6paBOBaHI/I$II



JAUUYHOCMHbBlIE:

c(OPMHPOBAHHOCTH OTBETCTBEHHOTO OTHOIIEHUS K YYEHHUIO, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOUIUXCS K CAaMOPa3BUTHIO U CaMOOOPa30BaHUIO
Ha OCHOBE MOTHBAIMM K OOYYEHHUIO M TIO3HAaHWIO, BBHIOOpPY HaibHeiimero oOpa3oBaHus Ha 0a3e OPUEHTHPOBKH B MHpe Mpodeccuid u
npo(hecCHOHANBHBIX TPEANOYTEHUH, OCO3HAHHOMY IOCTPOCHHIO HHIUBUAYAJIHHONW 00pa30BaTENBbHON TPACKTOPHH C YY4ETOM YCTOWYHMBBIX
IO3HABATCIIbHBIX HHTCPECOB,

c(OPMHUPOBAHHOCTH IETIOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW U OOIIECTBEHHOM MPAKTUKH;
C(bOpMI/IpOBaHHOCTI) KOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTH B 06HICHI/II/I U COTPYAHUYCCTBC CO CBCPCTHHUKAMH, CTapIIMMH W MJIAAIIUMH, B
00pa30BaTeNIbHOM, 00LIECTBEHHO MOJIE3HOM, YUeOHO-HCCIIe10BaTENbCKOM, TBOPUECKON U APYrUX BUAAX AESATEIbHOCTH;

YMCHHUEC SCHO, TOYHO, 'PaMOTHO H3JIaraTb CBOU MBICJIU B YCTHOI\/JI W MACBEMEHHOM peur, NMMOHNMATh CMBICIT MOCTaBJICHHOM 3aaa4u, BbICTPpAaHUBATb
apryMEHTAalHI0, IPUBOAUTD IPUMEPBI U KOHTPIIPUMEPHI;

IPEACTaBICHNE O MaTeMaTHYECKOH HayKke Kak cdepe 4eI0BEYEeCKOW AesTeIbHOCTH, 00 dTamax e€ pa3BUTHA, O €€ 3HAUMMOCTH AJISl Pa3BUTHA
OUBUIIN3alINH;

KPUTHYHOCTH MBIIJICHUA, YMCHHUEC PaCIIO3HABATh JIOTHYCCKH HCKOPPEKTHBIC BEICKA3bIBAHW A, OTJIMYATh TUIIOTE3Y OT (l)aKTa;

KpC€aTHBHOCTH MBIIIJICHUS, MHUIIUATHBA, HAXOAYNBOCTb, aAKTUBHOCTH IIPHU PCIICHHUU am"e6panquK1/IX 3aJ1a4,

YMEHHE KOHTPOJIMPOBATH MPOIIECC U PE3YNIbTAT YIeOHOW MaTeMaTHIECKOW eI TeTbHOCTH;

CIIOCOOHOCTH K YMOIIOHAILHOMY BOCTIPHATHIO MaTeMaTHIECKUX 0OBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHHH.

MemanpeOMemele:

MEepBOHAYAIbHBIE TPEJACTABICHUS 00 HIeAX M O MEeToJaX MaTeMaTHKH Kak 00 YHHUBEpPCAIbHOM f3bIKE HAYKH U TEXHHKH, O CpEICTBE
MOJENTUPOBAHUS SBJICHUM U IPOLECCOB;

yYMEHHE BHIETh MaTEMaTHUUECKYIO 3a7]auy B KOHTEKCTE MPOOJIEMHON CUTYaIlMH B APYrUX AUCHUIINHAX, B OKPY)KAIOIIEH HKU3HU;

YMEHHE HaXOJWUTh B PA3JIMYHBIX UCTOYHHKAX HH(OpMAINIO, HEOOXOAUMYIO Ul PEUICHUS MaTeMaTHUYeCKuX MpoOieM, M NpPeACTaBiiATh €€ B
MOHATHOU (opMe; IPUHUMATH PELICHUE B YCIOBUAX HETIOIHON U U30BITOUHOM, TOUHOM U BEPOATHOCTHOM HH(OpMAaLINK;

yMEHHE [OHHMMaTh U HCHOJIb30BaTh MaTeMaTUYECKHE CpEACTBA HAIJISIAHOCTH (PUCYHKH, YEpTEXH, CXeMbl W Jp.) A WILTIOCTpALUHu,
UHTEPIpETAINH, apTyMEHTAIUY;

YMEHHE BBIJBUTATh THIOTE3bI IPU PEHICHUH Y4EeOHBIX 33/1a4 ¥ IOHUMATh HEOOXOIMMOCTh MX MPOBEPKH;

yYMEHHE MPUMEHSITh UHIyKTUBHbBIC U JICTyKTUBHBIE CIOCOOBI PACCYXKICHHM, BUJIETh pa3IMYHbIC CTPATETUN PELICHUS 3a1a4;

MMOHUMAaHKE CYITHOCTU aIrOPUTMUYECKUX MPEANUCAHUN U YMEHHE ICHICTBOBATh B COOTBETCTBHHU C MPESIOKEHHBIM aJIrO pPUTMOM;

YMEHHE CaMOCTOSTEIHHO CTAaBUTh LI, BBIOMPATh M CO3/IaBaTh AITOPUTMBI JJIsl PEelIeHUs] yIeOHbIX MaTeMaTUUECKUX MPoOIIeMm;

YMEHUE TJIaHUPOBATh U OCYILECTBIIATH I€ATEIbHOCTh, HAIIPABJICHHYIO HAa PEUIEHUE 3a/1a4 UCCIIEI0BATEIBCKOTO XapaKTepa.

npeomemmnuple:

YMCHHC pa6OTaTB C MaTeMaTHU4YCCKUM TCKCTOM (CTPYKTypI/IpOBaHI/Ie, HU3BJICUCHUC HCO6XOHHMOﬁ I/IH(I)OpMaI_II/II/I), TOYHO U I'PAMOTHO BBLIPAKATH
CBOM MBICJIIM B YCTHOﬁ U IHCHbMEHHOM peuu, NpUMCHAA MATCMATUYCCKYHO TCPMHWHOJIOTHIO U CHUMBOJIMKY, HCIIOJIB30BAThH PA3JIMYHBIC A3BIKU



MaTeMaTUKU  (CJIOBECHBIH, CHMBOJMYECKHH, Trpadudecknii), OOOCHOBBIBATh CYXKJICHHs, MPOBOIUTh KIACCU(PHUKAIMIO, JJIOKA3bIBATh
MaTeMaTUYECKUE YTBEPKACHUS;

— BIIaJieHue 0a30BBIM MOHATUIHBIM anmapaToM: UMETh MPEJCTABICHUE O YHUCIIE, BIaJICHHE CUMBOJIBHBIM S3BIKOM areOpbl, 3HAHHE AJIEMEHTAPHBIX
(GYHKIMOHATBHBIX 3aBUCUMOCTEH, (OPMHUPOBAHUE MPEICTABICHUNA O CTaTUCTUYECKHX 3aKOHOMEPHOCTSIX B PEaJbHOM MHPE M O Pa3IMYHBIX
crnoco0ax ux u3ydeHus, 00 0COOEHHOCTSIX BBIBOIOB M IPOTHO30B, HOCAIINX BEPOSITHOCTHBINA XapaKTep;

— yMCEHHE BBINOJHATH ajreOpanduecKkue MpeoOpa3oBaHMs PAMOHANBHBIX BBIPAKECHUH, MPUMEHATh UX Ul PEIIeHUS y4eOHBIX MaTeMaTHYECKHX
3aJa4 M 3a/1a4, BO3HUKAIOIINX B CMEKHBIX YU€OHBIX IpeaAMETax;

— yYMEHHE IOJIb30BAThCs MAaTEeMaTHYECKUMHU (POPMYyJIaMH M CAaMOCTOSATEIBHO COCTABISATH (POPMYJIBI 3aBUCHMOCTEH MEXy BEIMYMHAMH Ha OCHOBE
00001IIeHNS YaCTHBIX CIy4aeB U SKCIIEPUMEHTA;

— yMEHHE pelIaTh JIMHEHHbIE YpaBHEHHWS M HEPAaBEHCTBA, a TaKXKe NPUBOJWUMBICE K HHUM YpaBHEHHUS, HEPAaBEHCTBA, CHUCTEMBI; NPUMEHATH
rpaduUecKue TPEeACTaBICHUS Ul PEIICHUS W WCCIeOBAHMs YpPaBHEHUH, HEPABEHCTB, CHCTEM; TIPUMEHSTh MOJyYeHHBIC YMEHUS Ul PEeIICHHS
3aJa4 U3 MaTeMaTHKH, CMEXHBIX ITPEIMETOB, TIPAKTHKH;

— OBJQJICHHE CUCTEMOW (PYHKIIMOHAIBHBIX TMOHATHH, PYHKIIMOHAIBHBIM SI3bIKOM M CHMBOJIMKOW, YMEHHE CTPOUTH rpaduku (HyHKIUH, ONUCHIBATH
WX CBOICTBa, HCIIOJIb30BaTh (DYHKIIMOHAIBHO-TpAaQUUECKUE TMPENCTABICHUS JUTSI OMHCAHWS W aHAJM3a MaTeMaTHYECKUX 3ajad M pealbHBIX
3aBUCHUMOCTEI;

— OBJIaJICHHE OCHOBHBIMH CITOCOOAMU TIPE/ICTABICHUS M aHAIN3a CTATUCTHYECKHUX TaHHBIX;

— YMCHHUC NPHUMCHATH U3YUCHHBLIC IMOHATHA, PE3YJIbTAaTbl U MCTOABI IIPU PCIICHHUU 3aJad W3 PA3JIMYHBIX pas3aClioB KypcCa, B TOM YHUCIIC 3ajJa4d, HC
CBOJAINMNXCA K HCITOCPCACTBCHHOMY ITPUMEHCHUTIO U3BECTHLIX aJITOPUTMOB.

5. COJAEP)KXAHUE YYEBHOI'O IPEJJMETA

1. BpbIpakeHusi 1 UX NMpeodpa3oBaHusl. Y pABHEHHUSI.

UucnoBbie BEIPAKECHHS U BBIpAXKEHUS C MIepeMeHHbIMU. [Ipocrelimue nmpeoOpa3oBaHus BIpaKCHUH. YpaBHEHHE ¢ OJHUM HEM3BECTHBIM U €r0 KOPEHb,
JIMHETHOE ypaBHEeHUE. Penenue 3a1a4 METo40M ypaBHEHUM.
Lenb - cucteMaTU3UPOBATh M 00OOIIUTH CBEICHHS O TPEOOPA30BaHUU BRIPAKCHHUN U PELICHUH YPABHEHUN C OJJHUM HEU3BECTHBIM, MOJYYCHHBIE YUAIIUMUCS
B Kypce MaTeMaTuku 5,6 KJIaccoB.
3HaTh KaKWe YMCIIa SBISIOTCS IENBIMU, TPOOHBIMU, PAallMOHAIBHBIMHU, TOJOKUTEIbHBIMHU, OTPUIIATEILHBIMU | JIp.; CBOMCTBA JCHCTBUN HaJ YKMCIIaMU; 3HATh
Y MIOHUMATh TEPMUHBI «YMCIIOBOE BEIPAKECHHEY, «BBIPAKEHHUE C IIEPEMEHHBIMUY, «3HAYCHHE BBIPAXKEHUS», TOKICCTBO, «TOXKICCTBECHHBIC ITPEOOpPa30BaHUSY.
YMeTh OCyIIEeCTBISATh B OYKBEHHBIX BBIPAKEHUSX YHCIIOBBIE TMOJCTAHOBKU W BBINOJHATH COOTBETCTBYIOIIME BBIUMCIICHHUS; CPABHUBATH 3HAUCHUS OYKBEHHBIX
BBIPQKEHUN TPU 33JaHHBIX 3HAYCHUSX BXOIAIIMX B HUX IMEPEMEHHBIX; MPUMEHITh CBOMCTBA NEWCTBUM HAJ YHMCIAMHU NPU HAXOXKJICHUM 3HAYEHHH YHMCIIOBBIX
BBIpaXKCHUI.



2. MOyHKUUH

Oynkus, obmacts onpeaenenus Gynkuuu, Crocoosr 3amanus ¢ynkiun. ['padpuk dynkumun. Oysknus y=xx+b u e€ rpaduk. OyHKIusa y=xxu e€
rpaduk.
Llesb- MO3HAKOMHTD yYaIUXCsl C OCHOBHBIMU (DyHKIIMOHAJBHBIMH MOHATUSAMHE U € TpadukaMu GyHKIUH y=kx+b, y=Kx.
3HaTh onpeneneHus GYHKIMH, 00JacTh onpenesieHus GyHKINH, 00JacTH 3HAYEHUH, YTO TaKOe apryMeHT, Kakasi IepeMeHHasl Ha3bIBaeTCs 3aBUCUMO, KaKast
HE3aBUCUMOH; TOHMUMAaTh, 4TO (DYHKIHS - ITO MaTeMaTH4YeCKas MOJEJb, MO3BOJISIONIAs ONKCHIBATH M HM3Yy4aTh Pa3HOOOpPA3HBIE 3aBHCUMOCTH MEXIY
pearbHBIMU BEJIMYMHAMH, YTO KOHKpPETHBIE THIMBI QyHKUIWH (mpsmas u oOpaTHas MpONOPIHOHAIBLHOCTH, JIMHEHHAs) OMUCHIBAIOT OOJBIIOE pasHOOOpasue
peabHbIX 3aBUCUMOCTEN.
YMeTh npaBUIBHO YHOTPEONATh (DYHKIMOHAJIBHYIO TEPMUHOJIOTHIO (3HAUeHHE (DYHKIUHU, apryMeHT, rpaduk (QyHKIUH, 00NacTh ompesesneHue, o00iacTh
3HAYeHUH), TOHUMATh €€ B TEKCTE, B peUM y4UTelNs, B (POPMYJIMPOBKE 3aJla4; HaXOIUTh 3HAYEHUS (YHKIMH, 3alaHHBIX (GOopMysIoi, Tabnuuel, rpagukom;
pemaTh 00paTHYIO 337a4y; CTPOUTH rpaduKu JIMHEHHON (QYHKIMHU, PSAMON U 0OpaTHOHN MPONOPIIMOHATFHOCTH; HHTEPIPETHPOBATH B HECIOKHBIX CITydasx
rpadMKu peabHBIX 3aBUCHMOCTEH MEXIy BETMIMHAMHE, OTBEYasi Ha TIOCTABJICHHBIE BOTIPOCHI

3. CremneHb ¢ HATYPAJIbHBIM MOKa3aTeJieM

CreneHp ¢ HAaTYpaIbHBIM TOKa3aTeneM U eé ceoiicta. Onnounen. OyHkumn y=x2, y=x°, 1 uX rpaduKu.
HGJ'IB - BBIpa6OTaTI) YMCHHC BBITIOJIHATH HeﬁCTBHﬂ Haa CTCIICHAMU C HAaTypaJIbHBIMU ITOKA3aTCIIsIMU.
3HaTh ONpe/ieNieHNe CTETeHH, OHOUYIEHa, MHOTOWIEHA; CBOMCTBA CTENEHH ¢ HATypalbHBIM MOKa3aTeNeM, CBOHCTBa (hyHKIMH y=X? , y=X" .
Vmems HaXOINTh 3HAUCHUs (YHKIHUH, 3aJaHHBIX (QOPMYIIOi, TabmuIeH, rpaguKoM; pelmaTh oOpaTHYIO 3a1ady; CTPOMTh Tpadukn QyHKIHH y=X2, y=X°;
BBITIOJTHATE JICHCTBUSL CO CTEMEHSMH C HATypaJIbHBIM TTOKa3aTelieM; MPeoOpa3oBhIBATh BBIPAKEHUSI, COACPIKAIINE CTEIICHH C HATYpaJbHBIM MOKa3aTeseM;
MPUBOANUTH OJJHOUWIEH K CTAaHJAaPTHOMY BHLY.

4, MHOro4JeHbl

MHorouieH. CJ'IO)KGHI/IC, BBIYUTaHUC U YMHOXCHHE MHOTOYJICHOB. PaznosxeHre MHOTOYJICHA HA MHOKHUTEIIH.
]_IeJ'IB - BBIpa6OTaTI> YMECHHE BBIIIOJHATH CIIOKCHHUE, BBIYUTAHUC, YMHOXKCHNEC MHOT'OYJICHOB U PA3JI0KECHUE MHOI'OYWICHOB HA MHOKHUTCIIN.
3namo OIIpCACIICHUC MHOI'OYJICHA, IOHUMATb (I)OpMYJ'II/IpOBKy 3aJaHuH: «YIIPOCTUTH BBIPAKECHUC), «PA3JIOKUTH HA MHOKUTCIIN.
Yumemo MNpUBOAUTE MHOTOYWICH K CTAaHAAPTHOMY BHAY, BBIIIOJIHATH JEUCTBUS C OJHOWICHOM H MHOTI'OYWICHOM; BBIIIOJHATL PA3JIOKCHUC MHOIOYJICHA
BBIHCCCHUECM O6IJ_ICFO MHOXHUTCIIA 3a CKO6KI/I; YMHOXXaTb MHOTOYJICH Ha MHOI'OYJICH, PAaCKJIaAbIBATb MHOTOYJICH Ha MHOKHUTCIIU crocooom TpYIIIpO BKY,
JOKa3bIBaTb TOXICCTBA.

5. ®opMyJibl COKPALIEHHOT0 YMHOKEHHUS

dopmynei(ab) = a? +2ab+b?, (a-b)(a + b) = a’>-b? ,[{atb)(a’+ab+b?)].Ipumenenne Gopmyn COKpaEHHOTO YMHOXKEHHS K Pa3I0kKEHHIO Ha
MHOKHUTEITH.
[lenb- BBIpaOOTaTh yMEHHE MPUMEHSATh B HECIOXKHBIX ClOydasx (OPMyJbl COKPAIIEHHOTO YMHOXKEHHsS JJisi MPeoOpa3oBaHUs IEJIbIX BBIPAKCHUH B
MHOTOYICHBI U JUTSI Pa3JI0KEHUS] MHOTOYJICHOB HA MHOKHTEJIH.



3HaTh (OPMYIBI COKPAIIEHHOTO YMHOXEHHS: KBAJpaTOB CyMMBI W Pa3HOCTH JBYX BBIPRKEHHUH; pa3iU4yHbIE CIIOCOOBI pPa3okKEHHUsS MHOTOWICHOB Ha
MHOKHUTEIIN.

YMmerp uyuTath (HOPMYIBI COKpPAIIEHHOTO YMHOXXEHHS, BBINOJHATH MPEOOpa3OBaHHE BBIPAKEHUH NpUMEHEHHEM (OPMYNl COKPALICHHOTO YMHOXCHHS:
KBaJpaTa CyMMbI U Pa3HOCTHU JIBYX BBIPQXKEHUE, YMHOKEHHUS PA3HOCTHU JIBYX BBIPAXKEHUN HA UX CYMMY; BBIIIOJHAThH Pa3JIOKEHUE PA3HOCTU KBAJIPAaTOB ABYX
BBIPQ)KCHUN HA MHOKUTEIN; IPUMEHSTH Pa3IMYHbIE CIIOCOOBI Pa3oKEeHNUs MHOTOWICHOB Ha MHOKHTEINN; TPEOOPA30BHIBATH LIEJbIE BHIPAKEHHS, TPUMEHSTH
peoOpa3oBaHue EJbIX BEIPAKEHUH NP PEIICHUN 3a/1a4.

6. CucreMbl JHUHEHBIX ypaBHeHMIT

Cucrema ypaBHEHMIl ¢ IByMsl mepeMeHHbIMH. PerieHue cucreM ABYX JUHEHHBIX YpaBHEHHH ¢ JABYyMs NEpeMEHHbIMU. PelieHue 3ajad MeToI0M
COCTaBJICHUS CUCTEM YPaBHECHHM.
[lenb- MO3HAKOMUTH YYalIUXCSA CO CIOCOOAMU pEIICHUs] CUCTEM JIMHEHHBIX YpPAaBHEHUN C JBYMS MEpEMEHHBIMU, BbIpaOOTaTh YMEHHE pellaTb CUCTEMBI
YPAaBHEHUH U IPUMEHATH UX IIPHU PEUICHUN TEKCTOBBIX 3a/1a4.
3HaTh, UTO TaKO€ JIMHEHHOE YpaBHEHHE C JIBYMS MEPEMEHHBIMHU, CUCTEMa YPaBHEHM, 3HATh PAa3IMYHbIE CIIOCOOBI PEHICHUs] CUCTEM YPaBHEHUU C JBYMS
MIEPEMEHHBIMH: CIOCO0 MOJCTAHOBKH, CIIOCOO CIIOXEHMSI; TOHUMaTh, YTO YpaBHEHHE - 3TO MaTeMaTHYECKUH ammapaT peuieHHs] pa3HoOoOpa3HbIX 3a/1ad U3
MaTeMaTHKHU, CMEKHBIX 00JacTel 3HaHUMU, MPAKTHUKH.
YMeTh MpaBWIIBHO YMOTPEONISATh TEPMUHBI: «YpaBHEHHE C JIByMsl NEPEMEHHBIMU», «CHCTEMay»; MOHMMAaTh MX B TEKCTE, B PEYH YUHUTENs, NOHHMATb
(OpMYITMPOBKY 3aJJa41 «PEIIUTh CUCTEMY YPaBHEHHH € IBYMsI IEPEMEHHBIMI»; CTPOUTH HEKOTOPbIE IPaMKU YpaBHEHUS C IBYMs [IEPEMEHHBIMU; PEIIATh CUCTEMBI
YPaBHEHMH € ABYMsI IEPEMEHHBIMU PA3IMYHBIMU CIIOCOOAMHU.

7. IloBTOopenue. Pemenne 3agau



Conep:xkanue y4eOHOro MaTepuaia

KoJanuecTBO 4acoB

NMYHKTA
1 BapHaHT 2 BAapHAHT XapaKTepI/ICTI/IKa OCHOBHBIX BH/IOB 1€ATCJIBbHOCTH
YUYeHUKA (HAa YPpOBHEe YUeOHBIX JelicTBHI)
I'nasa |. Bolpa:keHusi, TOKIeCTBA, YPABHEHUSI 19 22
§ 1. Boipakenus 6 7 BBINOJHSTD dIIEMEHTAPHBIC 3HAKOBO-CHMBOJINYECKHE JICUCTBUSL:
NPUMEHATH OYKBBI Tl 0003HAYCHHS YUCENT, IS 3alIHCH O0IINX
1 PanvoRAIEHES THCTa 1 1 YTBEPIKICHUIT; COCTABJIATH OYKBEHHbIC BHIPAXKEHUS 110 YCIOBHSIM,
5 UHCIOBbIC BEIDAKCHUA 5 3 3aJJaHHBIM CIIOBECHO, PUCYHKOM HITH Y€PTEXKOM; MPeodpa3oBhIBAThH
anreOpanyecKie CyMMbI M TIPOU3BE/ICHHUS (BBIMOJIHSTH IPUBEICHIE
3 BeipaskeHns ¢ nepeMeHHbIMH 2 2 NOJOOHBIX CIAraeMbIX, PACKPLITHE CKOOOK, YIPOLIEHHE
4 CpaBHeHHE 3HAUYCHUH BBIpAKEHUH 1 1 TIPOM3BEICHHIA).
BBIYHCIISITH YHUCIOBOE 3HAUCHHE OYKBEHHOTO BBIPAYKCHHS; HAXOAUTH
§ 2. IlpeoOpa3oBanusi BLIpAKEHUH 4 5 0071aCTh IOMYCTUMBIX 3HAUCHUH IIEPEMEHHBIX B BBIPasKCHHUH.
5 CBOICTBA IEHCTBHM HAJl YMCIAMH 1 1 PaCHOL’.HaBaTl: JIMHEWHBIE YPABHEHUSI.
6 Tosxnectsa. ToxkIecTBEHHBIE TIPE0OPA30BAHHUS 3 4 PeliaTh JMHEHHbIC YPABHEHMS.
BbIpaKCHITI Pemath TEKCTOBBIE 32712 TH anrebpanyecKuM crocooom: MEPEXOHUTE OT
CIIOBECHOI (POPMYITHPOBKH YCIOBHS 331a4H K anredOpandeckoil Moaenu
Konrponbhas pabora Ne 1 1 1 TIyTeM COCTABJICHHS YPABHEHHS; PEIIaTh COCTABICHHOE YPABHEHHE;
HHTEPNpPETHPOBATH PE3YIIbTAT.
§ 3. YpaBHeHuA ¢ 0HO} MepeMeHHOM 7 8 H3BiekaTh MHQOPMALIUIO U3 TAOJIHUI U JUArPaMM, BHINOIHSITh
7 VpaBHEHHE U ero KOPHU 1 2 BBIYHCIICHHS 110 TAOIMYHBIM AaHHBIM. ONpeaessiTh 110 AHarpaMmMam
8 JIMHEHHOE YPABHEHHE C OJHOMN IepEeMeHHOM 3 3 HaubOobLINE ¥ HAUMCHBIINE JAHHbIC, CPABHUBATH BEJIMYHHBL.
9 Peltienie 3a/1a4 ¢ HOMOIBIO YPABHEHHH 3 3 IpeacraBasTh HHGOPMALIHIO B BH/E TAaOIHI, CTOMOYATHIX H KPYTOBBIX
10 Py p— JMarpaMm, B TOM YHCIIE C TIOMOLIBI0 KOMITBIOTEPHBIX IIPOrPAMM.
PMY. IIpuBOAMTD IPUMEPHI YHCIOBBIX JAHHBIX (LIEHA, POCT, BpeMs Ha
Konrponbras padora Ne 2 1 1 JIOpOTY | T. 11.), HAXOAMTH CpeHee apudMeTHIeCKoe, pa3Max
YHUCITIOBBIX HAOOPOB.
IpuBOAMTD COMEPIKATENBHBIC IPHMEPBI HCIIONB30BAHMS CPEAHUX TSI
OIKCaHMs TaHHBIX (YPOBEHb BOABI B BOAOEME, CIIOPTUBHBIE TOKA3ATEIIH,
OIPEICIICHIE IPAHHI] KIUMATHIECKUX 30H).
I'nasa ll. ®ynkuum 11 14 Boruucasite 3HaueHus QyHKIHM, 3alaHHBIX GopMynamu (Tipu
§ 5. DyHKIMH ¥ UX rpaPuKH 5 7 HE00X0JMMOCTH MCNO/Ib30BATh KaJIbKYJIATOpP); COCTABJIATEL TaOJIHUIbI
3HauYCHHUN (HyHKITHIL.
11 YK CIIOBBIE IPOMEKYTKH 1 1 CtpouTts 110 TOuKaM rpaduky GyHKIwA. OnUChIBATH CBOICTBA
12 Uto TaKoe QyHKIHS 1 2 (hYHKIIMM Ha OCHOBE €€ TpapuIecKOro mpeIcTaBIeHuUs.
13 Bhranciienue 3HaueHni (hyHKIIK 10 hopmysie 2 2 Mopne/iMpoBaTh peaabHbIC 3aBUCHMOCTH (biOpMyJIaMI/I U rpadpuKamMiL.
14 Tpaduk hyHiwm 1 > YutaTh rpaQuKe pearbHbIX 3aBUCHMOCTEH.




§ 6. JInneiinas GpyHKIusI

Hcnonb30BaTh QYHKINOHAIBHYIO CUMBOJIMKY /TSI 3aITUCH
pa3HooOpa3HBIX (AaKTOB, CBA3aHHBIX C PACCMATPUBAEMBIMH
(hyHKIAME, 00OTaIIast ONBIT BHIMOTHEHHS 3HAKOBO-CHMBOJINYECKUX
JeiictBuil. CTPONTH PeYeBble KOHCTPYKIMU C HCIOJIb30BAHUEM

15 [Ipsimast mpoNOPIMOHATIBLHOCTD U €€ TpaduK (YHKIMOHAILHON TEPMUHOIOTHH.
Hcnoap30BaTh KOMIBIOTEPHBIE IPOTPAMMBI TS TIOCTPOCHHSI
16 Jlunelinas GyHKIMs U ee Tpaduk 3 3 rpaduKoB QYHKITHIMA, I HCCIICAOBAHUS ITOJIOKCHIS HAa KOOPTUHATHON
TUTOCKOCTH TpaduKoB PYHKIIUH B 3aBUCUMOCTH OT 3HAYEHHH
17 KycouHo-3aanHble pyHKIUN * KOS QHIHMEHTOB, BXOMAMIMX B GOPMYILY.
Pacno3naBaThb Bubl n3ydaembix Qynkiuid. [lokaspiBaTth
KouTponbHas pabora Ne 3 1o teme "®yHkinn" 1 1 CXeMaTHUYECKH MOTOKEHHE Ha KOOPMHATHOW TJIOCKOCTH TPa(HUKOB
yHKIHH.
I'aaea l11. Ctenenb ¢ HATYpaTbHBIM MOKAa3aTeJEM 11 15 OnucbIBaTh MHOXKECTBO LIENBIX YKCENT, MHOXKECTBO PaI[MOHATBHBIX
YHCEIT, COOTHOMICHHE MEXY STUMH MHOKECTBAMH.
§ 7. CTelleHn 1 ee cBOIiCTBA 5 7 CpaBHMBATDH U YIOPSIA0MMBATH PAIIHOHATBHBIC YHCITA, BBITOIHIThH
BbIYHN HUSA HNOHAJIBHBIMH YU MU, BBIMUCJIATDHb 3HAUYCHUS
18 OrmpenerneHne CTEeHN ¢ HaTypalbHBIM MOKa3aTeneM 1 2 CIICHIA C palinoHal CliaMH, o 3Hade
19 v ~ 5 3 CTEIeHeH C IENTBIM MMOKa3aTelleM.
MHOMCHUC 1 ICTICHAC CTCIICHCH ®opMyJIHPOBATH OIpEE/ICHHE KBAIPATHOTO KOPHS U3 YHCIIA.
20 Bo3BeneHre B cTeeHb MPOU3BEICHHS M CTEIICHU 2 2 Mcnonb30BaTh rpaduk GyHKIHH
¥ = x? I HAXOXKICHUS KBAPATHIX KOPHEi. BbIYMCASATL TOYHbIE U
§ 8. OnHo4/1eHBI 5 7 NpUOTKEHHBIC 3HAUYEHHsI KOPHEH, UCTIONB3Ysl TP HEOOX OTUMOCTH
21 O,HHOLUICH U ero CTaHI[apTHBIﬁ BHU] 1 1 KaJIbKYJIATOP; IPOBOAUTH OLICHKY KBaJApPaTHBIX KOpHeﬁ.
22 VMHOKEHIE OHOWICHOB. BO3BEICHNE OMHOWICHA B 2 4 D opMyJIHPOBATH OMpeIeNIen e KOPHS TPEThel CTEMEHN; HaXOHTh
— 3HAYCHHsI KyOUUECKUX KOPHEH, TPH HEOOXOIMMOCTH HCIIOb3YsI
- KaJIbKYJIATOP.
23 OyHKIMH y = X%, Y = X° ¥ UX rpaduKH 2 2 YIATOP
24 O TIPOCTHIX W COCTABHBIX YMCIaX ™
Kontponsnas padora Ne 4 o teme "Crenenp. 1 1
OnHouneHs!"
I'nasa IV. MHorouwieHbl 18 22
§ 9. CyMmMa u pa3HOCTh MHOTO4J1€HOB 4 5
o5 MHOTOMWICH H €ro CTAHIAPTHBIN BH 2 2 ®opMyJIHPOBATH, 3AMMMCHIBATH B CHMBOIHYECKOH (hopMme 1
000CHOBBIBATH CBOIMCTBA CTENEHN C HATYPAIBHBIM ITOKA3aTENEM;
26 Clio)keHre U BBIYUTAHHE MHOTO4JICHOB 2 3 N o
MPUMEHATH CBOMCTBA CTETIEHH IS TIPe0oOpa30BaHusl BEIPAKCHHUI 1
BBIYUCIICHU.
§ 10. IlpousBeneHne 0OTHOYIEHA H MHOTOYJIEHA 6 7 BbLINOJHATD IEHCTBHS C MHOTOWICHAM.
27 YMHOXXEHHE OJTHOUJIEHa HA MHOTOWIEH 3 4 BbINOJHATH Pa3IoKeHHEe MHOTOWICHOB Ha MHOKHUTEITH.
28 Brigecenue 001Iero MHOKHUTENS 38 CKOOKH 3 3 Pacrio3HaBaTh KBaJIPATHBIN TPEXUIICH, BHISICHATH BO3MOKHOCTh
KonTponsHas pabora Ne 5 o Teme "MHorod€ieHbr" 1 1 Pa3IOKEHHUs Ha MHOKUTEITH, MPEACTABISTh KBAJIPATHBINA TPEXUICH B
BH/IE IPOU3BEACHMSI TMHEHHBIX MHOXKHUTENEH.
SO Ine Ao IO IeHoE 6 8 IpuMeHATH pasiHyHbIe GOPMBI CAMOKOHTP OIS TIPH BHITTOTHEHHH




29 YMHOXEHHE MHOTOWICHa Ha MHOTOUYJICH 3 4 npeoGpa3OBaHMiA.
30 Paznoxxenne MHOTOUICHa HA MHOXKHUTEIH CITIOCOOOM 3 4
TPYIIHPOBKU
31 Jenenne ¢ ocratkoM™
Kontponbhas pabora Ne 6 mo Teme "Ilponssenenue 1 1
MHOTO4JIEHOB"
I'naBa V. ®opMybl COKpalIeHHOI0 YMHOKEHUS 18 23
§ 12. KBaleaT cyMMbI " KBa)IpaT pa3HOCTH 5 6 BuInmoJaHaThL HeﬁCTBHH C MHOrouJicHaMu.
32 Bo3BE/ICHHE B KBAIPAT H B Ky0 CyMMBI U PA3HOCTH 3 3 BuiBoauth opmyiisl COKPALLEHHOrO yMHOXEHNA, NPUMEHSITL X B
o HpeO6pa30BaHPIHX BBIPAXKCHUU U BBIYUCIICHUAX.
ABYX BBIpa)KeHHH BbinoaHaTh Pa3I0KEHNEC MHOTIO4JICHOB Ha MHOKHUTCIIN.
33 Pasjioxkenne Ha MHOKHTEIH C TOMOIIBIO hOpMyJT 2 3 Pacno3sHaBaTh KBaJPAaTHbIN TPEXUIEH, BBISICHATH BO3MOXKHOCTh
KBajipaTa CyMMBI 1 KBaJpaTd pasHOCTH Pa3NOKEHHUs HA MHOXKUTEITH, MPEICTABJISITh KBAIPATHBINA TPEXWICH B
BUAC MPOU3BCACHUSA JTUHCUHBIX MHOXUTECIICH.
§ 13. Paznocth kBagpaTtoB. CymMMa U pa3HOCTh 5 8 IIpuMensiTH pa3nuuHble GOPMBI CAMOKOHTPOJIS NP BBITIOTHEHUH
Ky6oB npeoOpa3oBaHUi
34 YMHOKEHHE Pa3HOCTH JIBYX BBIP@KEHUU HA UX CYMMY 2 2
35 PasnoxxeHune pa3HOCTH KBaJIPAaTOB HA MHOYKUTEIH 2 3
36 PasnoxeHne Ha MHOXKHUTEIN CYMMBI M Pa3HOCTH 1 3
KyOOB
KontponbHas padora Ne 7 o Teme "®opmyns 1 1
COKPAIICHHOT0 YMHOXEHUS"
§ 14. IIpeoOpazoBaHue HeJbIX BHIPAKEHUI 6 U
37 IIpeobpazoBanue HEIOro BEIPAKEHUS B MHOT'OUJICH 3 3
38 [IpuMeHeHue pa3audHbIX CIIOCO00B IS Pa3IoKEeHUs 3 4
Ha MHOXHUTEIH
39 BosBenenne qBy4neHa B cTerneHp *
Kontponenas padora Ne 8 o reme "IIpeobpazoBanue 1 1
BbIpaKEHHUI"
I'naBa VI. CucreMsl JuHeHHBIX YPAaBHEHUI 15 17 OnpenensiTh, ABISAETCS JI IAPa YACEN PENICHHEM JaHHOTO YPaBHEHHUS
C ABYMs NIEPEMEHHBIMU; NPUBOAUTDH PUMEPDI PELIEHHUS YPaBHEHUH C
§ 15. Jluneiinbie ypaBHeHUs C ABYMS 5 6 ABYM5 TICpEMCHHBIMH. 5
HepeMeHHbIMH H HX CHCTEeMbI Pemarn 3aJ1a4u, aHFe6paI/I‘ICCKOI/I MOZECIIBIO KOTOPBIX ABJIACTCA
< YpaBHCHHUE C ABYMS NIEPEMEHHBIMHA, HAXOAUTD LEIIBIC PEIICHUSA ITYyTEM
40 JIunelHOE ypaBHEHUE ¢ ABYMS IEPEMEHHBIMU 1 2 nepefopa.
41 I'paduk TMHEHHOrO ypaBHEHUS C ABYMSI 2 2




HepeMeHHLIMI/I Pemarh cucteMel ABYX ypaBHeHI/Iﬁ C IBYMs IICPEMCHHBIMU, YKa3aHHBIC
42 CucreMbl IMHEWHBIX YpaBHEHUH C IBYMS 2 2 B COZCPIKaHHU.
IepEMEeHHbIMA PemaTh TeKcTOBBIE 331241 aNTeOpanIecKuM CIIoco0oM:
TIEPEXOANTH OT CIIOBECHOH (DOPMYITMPOBKH YCIIOBHS 334241 K
S » anreOpamyecKoil MOJICIH ITyTEM COCTABJICHUS CHCTEMBI YPaBHCHUM;
§ 16. Pemnenne cucTeM JMHelHbIX ypABHEH Ui 9 10 pemaTh COCTaBICHHYIO CUCTEMY YPaBHEHUN; HHTEPIPETUPOBATh
43 Croco0 moACTaHOBKH 3 3 pE3yIbTAT.
44 Croco0 crioxkenus 3 3 Ctpouts rpaduky ypaBHEHH C IBYMsI IIEpEMEHHBIMHU.
45 Perienre 3a1a4 ¢ MOMOIIBIO CHCTEM YpaBHEHHIA 3 4 KoHCTpYyHpPOBAaTh SKBUBAJIEHTHBIE PEYEBBIE BHICKA3HLIBAHHUS C
46 JIugelniabie HEpaBEHCTBA C ABYMsS NIEPEMEHHBIMU U UX HCII0JIB30BaAHUEM aHFeraI/I‘{eCKOFO 1 Tr€OMETPHUYIECCKOI'O SA3bIKOB.
CI/ICTCMBI.* Pemartn u HCCJIeA0BATH YPABHCHUSA U CUCTEMBI ypaBHeHI/Iﬁ Ha OCHOBE
KonTponbHas pa6ota Ne 9 1o Teme "CHeTeMbl 1 1 (DYHKIIMOHATBHO-TPa(QUICCKHUX MPEICTABICHUI YpaBHCHUN
JIMHEMHBIX ypaBHEHUI"
HToroBoe noBTopeHue Kypca aaredpsl 7 kjaacca 10 23 3HaTh MaTepHa, U3y4eHHbIH B Kypce MaTEMaTHKHU 3a 7 KJlacc
Yycnia U BBIPAKEHHS 1 2 YMeTb NpUMEHATh NI0Jy4YEHHbIC 3HAHUS HA IIPAKTHUKE.
ypaBHeHI/IH. 1 4 YMeTh JIorn4yecku MBICJINTh, OTCTAUBATh CBOKO TO‘-IKy 3pCHUA U
DyHKIMH 1 rpabuKy 1 3 BBICITYIIMBAaTh MHEHUE JPYTHX, pab0TaTh B KOMaHIe.
OnHo4YIeHBl 1 MHOTOWIEHBI 1 3
[IpeoOpaszoBaHue BEIPAIKCHHIA 2 4
JInHeliHbIe ypaBHEHNS U UX CUCTEMBI 1 4
Wroroserit 3auer 1 1
Wrorosast konTposibHas padora Nel( 2 2
Hroro 102 136
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