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HHOACHUTEJIBHASA 3AIIMCKA

AnreOpa gBisieTCsl OAHUM U3 OMOPHBIX KypCOB OCHOBHOI'O OOLIEro 0Opa3oBaHUs: OHA 00ECNEUYUBAET U3YUEHUE JIPYTUX
JUCIHIINH, KaK €CTECTBEHHO-HAYYHOTO, TaK M TYMaHHTApHOTO IUKIOB, €€ OCBOCHHE HEOOXOJUMO ISl TPOJIOJKEHHUS
o0pa3oBaHMS W B TOBCEJHEBHOW >KM3HU. Pa3BuTHe y 0Oyd4arommxcsi HAy4YHBIX TMPEACTABICHUA O MPOMCXOXKICHUH H
CYLTHOCTH anre0pandecKux aOCTpakIui, crioco0e OTpaKeHUS MAaTeMAaTHUECKON HAYKOW SBJICHHA M MPOILIECCOB B TPUPOJE U
o0IIecTBe, POJIU MATEMATHUYECKOTO MOJSIMPOBAHMS B HAYYHOM TO3HAHMHM U B TPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAYYHOTO MHPOBO33PCHHSI M KAa4eCTB MBIIUICHUS, HEOOXOIUMBIX JUIS aJanTallii B COBPEMEHHOM IU(POBOM OOIIECTBE.
N3ydenne anreOpsl oOecrieuMBaeT pa3BUTHE YMEHHsI HaOJI0/IaTh, CpPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTHUYHOCTH MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTh CBOW JIEHCTBHUS M BBIBOJIBI, (OPMYIUPOBATH
yTBepkaeHus. OcBoeHue Kypca anreOpbl 00ecreunBaeT pa3BUTHE JIOTHYECKOTO MBIIIJICHUS 00YYaIOIINXCs: OHU UCTIONIB3YIOT
IEeIyKTUBHbIE U WHAYKTUBHBIE pacCyXIeHHs, 000OIIeHNe M KOHKpeTH3alHio, abcTparupoBaHue U aHayioruio. OOydeHue
anreOpe mpenrnoyaraeT 3HAYUTENbHBIA 00BEM CAMOCTOSTENFHON JESITEIbHOCTH 00yUYaIOMIUXCs, TIO3TOMY CaMOCTOSITEIIBHOE
pelIeHHe 3aa4 SBISIETCS pean3anneil 1esTeIbHOCTHOTO IPUHIINIA O0YYCHHUS.

B crpykType mporpaMmpl ydeOHOTO Kypca «AnredOpa» s OCHOBHOTO oOOIero oOpa3oBaHUsS OCHOBHOE MECTO
3aHHMAIOT CO/IEPKATEIbHO-METOANYECKUE TUHUM: «HKcaa U BBIYUCICHUNY, «AJredpanyecKue BhIPAKEHUSNY, « Y paBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxxnas U3 3TUX coaepkaTeslbHO-METOANUECKUX JIMHUI pa3BUBAETCSA HA MPOTSIKECHUH TPEX JIET
U3y4eHHUs Kypca, B3aUMOJCICTBYS C APYTUMHU €ro JMHUSAMU. B X0/ n3ydenus yuyeOHOro Kypca oOydarouiuMcs IpUX0IuTCs
JIOTHYECKH PaCCy’KIaTh, UCIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN A3bIK. B CBsI3UM ¢ 3TUM B MporpaMMy ydeOHOro Kypca
«AnreOpa» BKJIIOYEHbI HEKOTOpBIE OCHOBBI JIOTMKH, IpPEICTaBICHHbIE BO BCEX OCHOBHBIX paslielaX MaTeMaTH4ecKOro
o0pa3oBaHHUS U CIOCOOCTBYIOIIME OBJAJCHUIO OOYYalOIIMMHUCS OCHOB YHHBEPCAJIBHOIO MAaTEeMAaTUYECKOTO S3BIKA.
ConepxatenbHON U CTPYKTYPHOU OCOOCHHOCTBIO yueOHOTO Kypca «Asredpay SBISETCS €ro HHTETPUPOBAHHBIN XapakTep.

Conmepxxanue nuHUM «YUucna M BBIYUCICHHUA» CIYKUT OCHOBOM s JajbHEHMIIEro W3y4YeHHs MaTeMaTHKH,
CHOCOOCTBYET Pa3BUTHIO Y 00YYAIOMINUXCS JOTMUYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHS TOJIB30BATHCS AJITOPUTMAMH, a
TaKXe MPHOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX NJISl MOBCEAHEBHOM XM3HU. Pa3BUTHE MOHATHSA O YMCIE Ha
YPOBHE OCHOBHOTO OOIIET0 OOpa30BaHUSl CBSI3aHO C PAMOHAIBHBIMH W HPPAIMOHAIBHBIMU YUCIaMU, (HOPMUPOBAHUEM



MPEACTAaBICHUA O JEUCTBUTENIBHOM 4YHCIE. 3aBEpIICHHUE OCBOCHHUS YHUCIOBOW JMHUU OTHECEHO K CpeAHeMy O0IIemMy
00pa3oBaHUIO.

CopepxaHue JABYX alreOpanyecKux JUMHUA — «Anredpandeckue BbIpAXKEHHUs» W «YpPaBHEHHS U HEPABEHCTBA»
CcrocoOCTBYeT (OPMUPOBAHUIO Yy OOYyYaIOIIMXCS MaTeMaTHYEeCKOro ammapara, HeoOXOJMMOIo JUisl penieHus 3ajad
MaTEMaTUKU, CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3aj1ady. Ha ypoBHe OCHOBHOro 0011ero oOpa3oBaHMs
y4eOHBIN MaTepualn rpynnupyercs BOKPYT pallMOHAbHBIX BbIpaXeHU. Anredpa 1eMOHCTPUPYET 3HAUYEHNE MaTEMAaTUKH Kak
A3bIKA JIJI MOCTPOEHUSI MaTEMaTUYECKUX MOJIeNIed, OMMCaHMsI MPOIIECCOB U SBJICHUM peanbHOro Mupa. B 3amaum oOyuenus
anredpe BXOAAT TaKKe JajbHEHIIee pa3BUTHE AITOPUTMUYECKOTO MBIILIEHUS, HEOOXOUMOTO, B YACTHOCTH, JIJIi OCBOCHHMS
Kypca HMHQOpPMATUKHU, W OBJAJICHUE HaBbIKAMHM JIEYKTUBHBIX paccyxjeHud. IIpeoOpa3oBaHue CUMBOJBHBIX (OpM
CIIOCOOCTBYET Pa3BUTHUIO BOOOpaXKEHUSI, CTOCOOHOCTEN K MaTEMAaTHYECKOMY TBOPYECTBY.

Copepsxanue QyHKIIMOHATbHO-TpadUUECKON JIMHUM HAIIEJICHO Ha MOJy4YyeHHue 00yJYarouuMucs 3HaHUN 0 QYHKIMIX Kak
BaXHEHIIeH MaTeMaTH4ecKo MOJENH ISl OTMMCAHUS U UCCIEOBaHUS Pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUN B MPUPOJE U
oOmectBe. M3yuenue wmarepuana CHIOCOOCTBYET pa3BUTHIO Yy OOYYaIOMIMXCS YMEHHsI HCIIOJNb30BaTh pa3IUvHbIC
BBIPA3UTENIbHBIE CPEJICTBA A3bIKA MATEMATUKH — CJIOBECHBIC, CUMBOJIMYECKUE, rpaduIecKue, BHOCUT BKJIAJ B (HOPMUPOBAHKE
IPEICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUN [TUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY MaHy B 7—9 Kjaccax u3ydaercsl YUeOHbIH Kypc «Auredpa», KOTOPBIM BKIIOYAET CIEIYIOIIHNE
OCHOBHBIE Pa3fienbl copepxanus: «Uuciaa u BEIUUCICHUN», «ANTeOpandecKkrue BBIPAXKEHUN», «YPaBHEHUS U HEPABEHCTBAY,
«DYHKIAN.

Ha usyuenue yue6HOTro Kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce — 102 gaca (3 yaca B Hezeno), B 8 Kiacce —
102 yaca (3 yaca B Hezento), B 9 kinacce — 102 yaca (3 yaca B HeZlEIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yucia v BBIYUCJICHU S

JIlpoOu 0OBIKHOBEHHBIE U JECATUYHBIE, MEPEX0]] OT OJHOM (OPMBI 3amucHu aApodelt k apyroi. [loHsTue parmoHaabHOTO
4yucia, 3alucCh, CPaBHEHUE, YMOPSAJIOYMBAHHE paAllMOHATBHBIX Yucel. ApupMeTHUUeCKHue ACHCTBUS C PallMOHAIBHBIMU
yuciamu. Pelienne 3a1a4 u3 peaqbHON MPAKTUKK HA YaCTH, Ha IPOOH.

CreneHb ¢ HaTypaJbHBIM TOKa3aTeJeM: ONpeiesieHne, Mpeo0pa3oBaHe BhHIPAXKCHUN HA OCHOBE OMPENICIICHUsI, 3aMHCh
Oonpimux yucen. [IporeHThl, 3amuch MPOLIEHTOB B BUE ApoOu W apoOW B BHUAE MPOIECHTOB. TPy OCHOBHBIC 3aJa4yd Ha
IIPOLIEHTHI, PELICHUE 3a/1a4 U3 PEAIbHON ITPAKTUKH.

[IprMeHeHue Mpru3HaKoB JEIMMOCTH, Pa3JIOKEHUE Ha MHOKUTEIN HATYPAJIbHBIX YUCE.

PeanbpHbie 3aBUCUMOCTH, B TOM YHUCIIE MpsiMasi 1 oOpaTHasi MPOMOPIHMOHATHHOCTH.

AJireOpanvecKne BbIpasKeHHU s

[IepeMeHHBIE, YMCITOBOE 3HAUYCHUE BBIPAXKEHUS C MEPEMEHHOU. JlomycThuMbIe 3HAYEHUsI IEpeMEeHHbIX. [IpencraBienne
3aBUCUMOCTH MEX]y BeJIMYMHAMHU B Buje hopmynsl. Beruncienus mo dopmynam. [IpeobpasoBanre OyKBEHHBIX BBIPaKEHUMH,
TOKJIECTBEHHO DPaBHBIC BBIPAXKEHUS, MpaBUjia MPeoOpa3oBaHUsS CYMM M TPOU3BENCHMI, MpaBUiia PACKPBITUS CKOOOK H
MPUBEJICHHS TTOJTIOOHBIX CJIaraeMbIX.

CBoiicTBa CTENEHU C HATYpPaJbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOrowieHsl. CteneHb MHorowieHa. ClO)EHHEe, BbIYMTAHHE, YMHOXEHUE MHOTrowieHOB. DopMyisl
COKpAIIEHHOTO YMHOXEHMS: KBaJpaT CyMMbl M KBagpaT pasHocTh. Dopmyna pa3sHOCTH KBaApaToB. Pasnoxenue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPAaBEHCTBA

VYpaBHeHUe, KOpeHb ypaBHEHUSI, paBuiia IpeoOpa3oBaHusl ypaBHEHMsI, PABHOCUIBHOCTb YPaBHEHUIA.

JIuHeliHOEe ypaBHEHHUE C OJHOM IEPEMEHHOM, YUCIO KOPHEW JIMHEMHOTO YPAaBHEHUS, PEUICHUE JINHEHHBIX YPAaBHEHUM.
CocrapiieHHe ypaBHEHUH 10 YCJIOBHUIO 33/1a4M. Perenre TeKCTOBBIX 3a7a4 ¢ MOMOIIbI YPABHEHUM.



JluneiiHOoe ypaBHEHUE C JIByMs MEpEeMEHHbIMU MU ero rpaguk. Cuctema ABYyX JMHEHHBIX YpaBHEHUH C JByMs
nepeMeHHbIMH. Pelenue cucteM ypaBHEHUH cocoOOM MOJCTaHOBKU. [Ipumepsl pemieHus: TEKCTOBBIX 3a7ad ¢ HOMOUIBIO
CHUCTEM ypPaBHEHUM.

DOyHKUUHA

KoopaunaTta Touku Ha npssMoid. UUCIOBbIE MPOMEKYTKH. PaccTosiHue Mex 1y JByMs TOYKaMU KOOPAUHATHOM MPSMOM.

[IpsimoyronibHas cuctema koopauHaT, ocu OX u Oy. Abcuucca U opJuHaTa TOYKM HA KOOPJIMHATHOM IJIOCKOCTH.
[Tpumepsl rpadukoB, 3amaHHbiX (popmynamu. UteHue rpaduxoB peanbHbIX 3aBucumocted. [lonstue dynkiuu. ['paduk
¢yukuuu. CoiictBa ¢yHkuuid. Jluneninas ¢ynkuus, e€ rpaduk. 'padux ¢ynkumm y = |X|. ['paduyeckoe permienue
JIMHEMHBIX YPAaBHEHUHN U CUCTEM JIMHEMHBIX YPABHCHUHU.

8 KIIACC

Yucaa v BIYMCICHUSA

KBaapatusbiii kopens u3 uucia. [lonsitue 06 upparnoHaabHoM yucie. JlecITUUHbIe MPUOTIKEHUS UPPAIMOHATBHBIX
yrcen. ColicTBa apuMETUYECKUX KBAJPATHBIX KOPHEW M MX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIIOBBIX BBIPAKCHHUH U
BBIUHCJIEHUSIM. J|€lICTBUTEIBHBIE YHCIIA.

CrereHb ¢ 11eIbIM MOKa3aTesieM u e€ cBoicTBa. CTaHmapTHAs 3alKCh YUCIIA.

AJireOpanvecKne BbIpasKeHU s

KBanpaTHslil TpEXusieH, pa3ioKeHHE KBAIPaTHOTO TPEXUIEHA HA MHOKUTEIH.

AnrebOpandeckast 1poOb. OCHOBHOE CBOWCTBO anreOpamdeckoit npobu. CriokeHue, BBIUMTAaHUE, YMHOXECHHUE, JCIICHUE
anrebpandeckux apodei. ParmoHanbHbIe BRIpaKEHUS U UX TIPE0Opa3oOBaHHUeE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHme, ¢opMyna KOpHEW KBaapaTHOTO ypaBHeHUs. Teopema Buera. Pemenue ypaBHeHUI,
CBOJSIIMXCS K JIMHEHMHBIM U KBaapaTHbIM. [IpocTeliue qpoOHO-panuoHaIbHbIE YPABHEHHUS.

I'paduueckass uHTEprpeTanys yYpaBHEHUW C JABYMSI MEPEMEHHBIMH M CHUCTEM JIMHEWHBIX YpaBHEHUM C JBYMS
nepeMeHHbIMU. [IprMepsl perieHns cucTeM HETMHEWHbBIX YPABHEHUN € IBYMsI IEPEMEHHBIMU.

Pelienrie TeKCTOBBIX 3aj1au alreOpandyeckuM CrocoooMm.



HucnoBble HEpaBEeHCTBA U UX CBoMCTBA. HepaBeHCTBO ¢ OIHOM NepeMeHHONU. PaBHOCWIBHOCTD HEpAaBEHCTB. JIMHEHHBIE
HEPABEHCTBA C OAHON nepeMeHHON. CHUCTEMBI TMHENHBIX HEPABEHCTB C OJJHON NIEPEMEHHOM.

DyHKUUH

[Honstue pynkumu. O61acTh OonpeneseHus 1 MHOKeCTBO 3HaueHui PpyHkimu. CrocoObl 3aaHust (QyHKIIHA.

I'padux Pynkuu. Urenne cBoiicTB pyHkuuu no e€ rpadpuky. [Ipumeps! rpadukoB QpyHKIHM, OTpa)karolUX peanibHbIe
IIPOLIECCBL.

OyHKIMY, OMKUCHIBAIOIINE IPSIMYIO U 00paTHYIO MPOMOPIMOHATIBHBIE 3aBUCUMOCTH, UX Tpaduku. OyHKIUHU Y = X2,y =
X3,y = VX, y=|x|. T'paduueckoe perieHne ypaBHEHHUI U CUCTEM YPaBHCHUH.

9 KUIIACC

Yucaa v BHIYMCICHUSA

PanvonanpHble 4Kcna, HppalMOHAIBHBIE YHCTIA, KOHEYHbIE W OECKOHEYHbIE JECSITHYHbIE IpoOu. MHOXECTBO
JNEHUCTBUTENBHBIX YHCEN, JIeUCTBUTENbHBIE YHCIAa Kak OCECKOHEYHbIe JeCATUYHBbIE ApoOu. B3auMHO oIHO3HAYHOE
COOTBETCTBUE MEXAY MHOKECTBOM JICMCTBUTEIILHBIX YACET U KOOPJAUHATHOW MPSIMOW.

CpaBHeHUE JEeHCTBUTEIBHBIX YHCEIl, apuMETHIECKUE IEUCTBUS C IEUCTBUTEILHBIMU YHCIIAMHU.

Pa3mepsl 00BEKTOB OKPYIKAIOIIETO MUPA, [UTUTEILHOCTH IIPOIIECCOB B OKPYIKAIOIIEM MHUPE.

[TpubnuxEnHoe 3HaYeHNE BETWYMHBI, TOUHOCTh NpuOmmkenus. Okpyrienue uncen. [Ipukuaka u oreHka pe3yibTaToB
BBIUYKCJICHUH.

YpaBHeHUS U HEPAaBEHCTBA

JIuneiiHoe ypaBHeHuE. PenieHne ypaBHEHUH, CBOISIIUXCS K TUHEUHBIM.

KBanpatnoe ypaBHenue. PemeHne ypaBHEeHMH, CBOASIIMXCA K KBaApaTtHbIM. bukBagpatHoe ypaBHeHwue. [Ipumepsl
pelICHUs] YPABHEHUHN TPETHEU M YETBEPTOM CTEIIEHEH Pa3JIOKEHUEM HAa MHOKHUTEIIH.

Pemenue apoOHO-paIiMoHanbHBIX YpaBHEHUN. PerieHne TeKCTOBBIX 3a/1a4 anre0pandeckKuM METOIOM.

VYpaBHeHne C JAByMs NEepeMEHHbIMU U ero rpaduk. PemieHue cucTeM JBYX JIMHEHHBIX YpPaBHEHUU C JBYMS
nepeMeHHbIMU. Pellienne cuctem JByX ypaBHEHHM, OHO U3 KOTOPBIX JIMHEITHOE, a Apyroe — BTOpoi cteneHu. ['padudeckas
VWHTEPNPETALNS] CUCTEMbI YPABHEHUH C IByMS IEPEMEHHBIMHU.



Perienrie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Peuienue JIMHENHBIX HEPABEHCTB C OJHOU NIEpEMEHHOM. PenieHne cuctem JMHEMHBIX HEPABEHCTB C OJHON IIEPEMEHHOM.
KBanpartubie HepaBeHCcTBa. ['paduueckas UHTEpIpETALMsl HEPABEHCTB M CUCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMHU.

DyHKUUH

KBagpatuunas ¢yukuus, e€ rpaduk u cBoictBa. [lapabona, KOOpAMHATHI BEpUIMHBI Napalboibl, OCb CHUMMETpPUU
napa0oJbl.

I'padukn Gyrxumii: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = || i ux cBoiicrsa.

YmncsioBbIEe MOCTEA0BATEIbHOCTH M MPOTPecCuH

[loHsiTHE YMCIIOBOI MOCIIEIOBATEIBHOCTH. 3a/IaHKE MOCIEI0BATEIHLHOCTA PEKYPPEHTHOM Gopmyiioi u popmyioit N-ro
YJICHA.

Apudmernyeckas u reomerpuueckas mnporpeccuu. dopmynsl N-To uieHa apuPMETHYECKOM U TEeOMETPUYECKOi
IIPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N3o0paxenue 4ieHOB apuPpMETHYECKOM M TECOMETPUYECKON MpOrpecCMi TOYKaMHd Ha KOOPJMHATHOM IIJIOCKOCTH.
JIuHEeWHBIN 1 SKCIIOHEHIMATBbHBIN pocT. CI0KHBIE TPOICHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI YUYEBHOI'O KYPCA «AJI'EBPA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pPe3yJbTAThl OCBOCHUS MTPOTPAMMBbI YU4EOHOTO Kypca «Anredpa» XapakTepu3yroTCs:

1) naTpuoTHYeCcKoe BOCIUTAHHUE:

NpOSIBJICHUEM MHTEpeca K TMPONUIOMY UM HACTOSIIEMY POCCHUUCKOM MaTEMaTHKH, IIEHHOCTHBIM OTHOIIEHHEM K
JOCTH)KCHUSIM POCCHUMCKMX MAaTEMAaTUKOB M POCCHUICKONW MaTEMaTHUYECKOM IIKOJIbI, K UCIIOIh30BAHUIO ITHX JOCTHKCHUN B
JIPYTUX HayKax W MPUKIAIHBIX chepax;

2) rpaskaIaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:!

TOTOBHOCTBIO K BBIMIOJHEHUIO 00sI3aHHOCTEH Tpa)KIaHUHA U pealn3alliy ero Mnpas, MPEeJCTaBICHHEM O MaTeMaTUYECKUX
OCHOBax (PYHKIIMOHMPOBAHUS PANIMYHBIX CTPYKTYp, SBJICHUH, MpOLEIyp TPa)xJAaHCKOro o0IIecTBa (Hampumep, BBHIOOPHI,
OTPOCHI), TOTOBHOCTBHIO K OOCYKICHHIO ATHUYECKHX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM IMPUMEHEHUEM OCTHKEHUM
HayKH, OCO3HAHUEM Ba)KHOCTHU MOPAJIbHO-3TUYECKHUX MMPUHIIMIIOB B AEATEIbHOCTU YUEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAaHOBKOW Ha aKTHMBHOE Y4YacCTHE€ B PELICHUM MPAKTUYECKHUX 3a]ady MAaTEMaTUYE€CKON HANpPaBICHHOCTH, OCO3HAHHUEM
BKHOCTH MaTEMaTHYECKOTO 00pa30BaHMs Ha MPOTSHXKEHUH BCEH KU3HU JIJIS1 YCTICITHON MPOPECCUOHATIBHON AeATENHbHOCTU H
pPa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BHIOOPOM W TOCTPOCHHEM WHIWBUYAIbHOW TPAEKTOPUU OOpa30BaHUS U
’KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K AMOIIMOHATFHOMY M SCTETHUYECKOMY BOCTIPUATHIO MaTEMaTUYECKHX OOBEKTOB, 3a/ad, PEIICHHMH,
paccy X AeHUN, yMEHUIO BUJETh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAIIMEN B JAEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4HBIX NPEACTaBICHUNW 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pPa3BUTHUA YEJIOBEKA, MPUPOJIBI U OOLIECTBA, IOHUMAHUEM MAaTEMATHUYECKON HayKu Kak cepbl YeTOBEYECKON AESATEIbHOCTH,



3TamoB €€ pa3BUTHS M 3HAYMMOCTH JUIS Pa3BUTHUS IMBHIIM3AIIMH, OBJIAJCHHUEM S3BIKOM MAaTEMaTHKH W MaTeMaTHYECKOM
KyJIbTYPOU KaK CPEJCTBOM TO3HAHHUS MUPA, OBJIAJACHHUEM IPOCTEHIITMMHI HABBIKAMHU HUCCIICI0BATEILCKON ACATEITPHOCTH;

6) pusnueckoe Bocnuranue, GopMHUPOBaHUE KYJIbTYPhI 310POBbS M IMOIUOHAJIHLHOTO 0J1ATOMOTy I HSI:

TOTOBHOCTBIO MPUMEHSATh MaTEeMAaTHYECKUE 3HAHUS B MHTEPECAX CBOETO 37I0POBbsS, BEJICHHUS 3J0POBOT0 00pa3a KU3HU
(3mopoBoe mHTaHWE, COAJAaHCUPOBAHHBIM PEXUM 3aHATHH W OT/AbIXA, peryispHas (Qu3ndeckas aKTUBHOCTH),
c(hOpMHPOBAHHOCTHIO HAaBbIKA pedIeKCHH, MPU3HAHUEM CBOETO MpaBa Ha OIMTUOKY M TAKOTO K€ IMpaBa JPYroro 4ej0BeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHEHTaIlMel Ha NMPUMCHCHHE MaTeMaTWYeCKHX 3HAHWW JUIA PEIICHHs 3ajJad B O00JACTH COXPAHHOCTH OKpYyXKarolen
Cpenpl, IUIAHUPOBAHMS IIOCTYIIKOB M OIGHKM HMX BO3MOXXHBIX TOCIACACTBUH IS OKpYJKaromeld Ccpeabl, OCO3HAHHEM
TJI00AJIBHOTO XapaKTepa SKOJOTHYSCKHUX TTPOOJIEM U IyTeH UX PelICHUS;

8) ajanTanus K U3MEHSIOIHUMCS YCJI0OBHAM COUMAJILHON U MPUPOIHOI Cpebl:

TOTOBHOCTBIO K JIEUCTBHUSIM B YCIIOBUSIX HEOIPEAENEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3
NPAKTUYECKYIO JeATEIbHOCTh, B TOM YHCJIE YMEHHE YUUThCS Yy APYTUX JIOJIed, MPUOOpeTaTh B COBMECTHOM JEeATEIbHOCTH
HOBBIC 3HAHMS, HABBIKU M KOMIIETEHIIUU U3 OMBITA IPYTHUX;

HEOOXOIUMOCThIO B (DOPMHPOBAHMHM HOBBIX 3HAHUH, B TOM 4YHucie (HOPMYIHPOBATH HUIEH, TMOHSATHS, TUIIOTE3BI 00
00BEKTax M SIBIICHUSX, B TOM YHCIIC paHee HEM3BECTHBIX, OCO3HABATh JC(UIIUTH COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH,
IUIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIlMI0, BOCIPUHUMATH CTPECCOBYIO CHUTYAIMIO KAaK BBI30B, TPeOyrOmui
KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIEC PEIICHUS W JEUCTBHS, (DOPMYyIMPOBATH U OLIEHUBATH PUCKU U TIOCIEACTBUS,

(bopMHUPOBATH OIIBIT.
METAINIPEIMETHBIE PE3YJIBTATbBI

IHo3HaBaTe/IbHBIE YHUBEPCAJIbHbIC YYeOHbIE 1eHCTBUSA

Bba3oBble JJoruueckue JelcTBUA:



BBISIBJISIT U XapaKTEpPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTHUUYECKUX OOBEKTOB, MOHSATUM, OTHOIIECHUN MEXKTY
MOHATUAMH, (DOPMYIUpPOBATH OMpECICHUs TOHATUMN, YCTAaHABIMBATh CYIECTBEHHBIH MPU3HAK KIacCU(PUKAIUH,
OCHOBaHUS JIJIs1 0000IIEHUS M CPABHEHUS, KPUTEPUH MPOBOJMMOI0 aHAJIN3a;

BOCIIPUHUMAThH, (HOPMYJIMPOBATH U MPEOOPA30BHIBATh CYXKIACHUS: YTBEPAUTEIbHBIC U OTPHUIATEIbHBIC, SIUHUYHEIE,
YacTHBIC U 00IIKe, YCIOBHBIE,

BBISIBJIATH MaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpPEUMs B (akTax, AHHBIX, HAOMIOJACHUAX U
YTBEPKJICHUSX, MPe/IJlaraTbh KPUTEPUHM JJISI BBISBICHUSI 3aKOHOMEPHOCTEH 1 MPOTHUBOP €U,

JeNaTh BBIBOJBI C HCHOJIB30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX W HWHIYKTUBHBIX YMO3AaKIIOYEHUM,
YMO3aKJIHOYEHHUH 10 aHAJIOTUH;

pa3Ouparh JI0Ka3aTeabCTBA MATEMAaTHUUECKUX YTBEPXKICHHH (MpssIMble W OT MPOTHUBHOIO), MPOBOJAUTH
CaMOCTOSITEJILHO HECJIOKHBIE JIOKa3aTelIbCTBA MATeMAaTUYECKUX (DAKTOB, BHICTpaMBaTh apryMEHTAIUIO, PUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHHUS;

BBIOMpATh CMOCOO pelieHus] yuyeOHOU 3ajaur (CpaBHHUBATh HECKOJIBKO BAapHUAHTOB PEIICHHUS, BHIOMpATh Hanbosee
MOAXOJAIINNA C YYETOM CaMOCTOSITENIBHO BBIAECICHHBIX KPUTEPHUEB).

Ba3oBnble uccienoBarejabcKue 1eiCTBUA .

HCIIOJIb30BaTh BOTIPOCH! KaK HMCCIIEIOBATEIbCKUNA HHCTPYMEHT MO3HAHUS, (POPMYITUPOBATH BOTIPOCHI, (PUKCUPYIOIIHE
MIPOTHBOPEUYHE, MPOOIEMYy, CaMOCTOSTEIIBHO yCTaHABJIMBaTh HCKOMOE M JIaHHOE, (OpMHUpOBATH THIIOTE3Y,
apryMEHTHUPOBaTh CBOIO MMO3UIINIO, MHECHHE;

MIPOBOJIUTH IO CAMOCTOSITEJILHO COCTaBJICHHOMY IIAHY HECIIOXHBIM IKCIIEPUMEHT, HEOOJBIIIOE HCCIICIOBAHKE I10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTEMaTHYECKOT0 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXIY COOOM;

CaMOCTOSITEILHO  (OPMYJIMPOBATh OOOOIICHUS W BBIBOJABI 110 pe3yibTaTaM MPOBEAEHHOTO HAOIIOICHUS,
HCCIICIOBAHUSI, OLICHUBATh JJOCTOBEPHOCTH MOJIYUCHHBIX Pe3yJIbTaTOB, BEIBOJIOB M O00OIICHUI;

MPOrHO3UPOBATh BO3MOKHOE pPa3BUTHE MPOIlecca, a TaKKe BBIABUTaTh MPEAINOJOKEHHS O €ro pa3BUTHHU B HOBBIX
YCIIOBHUSIX.

Pabora ¢ ungopmaumeii:

BBISIBJISITh HEJJOCTATOYHOCTh M M30BITOYHOCTHh MH(OPMAITNH, TaHHBIX, HEOOXOAMMBIX JIJIS PEIICHUS 3a/1a4H;



BBIOMpaTh, aHAJIU3UPOBATH, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MH(POPMAIMIO PaA3IUYHBIX BUAOB U (HOpM
MpeCTaBICHNUS;

BBIOMpaTh (PopMy MpelcTaBICHUS MHPOPMAIMU U WUIIOCTPUPOBATH pelllaeMble 3aJayd CXEMaMH, JuarpamMMaMu,
WHOU TpaduKoi U UX KOMOUHAITUSIMU,

OIICHUBATh HAJIEKHOCTh HH(POPMAIMU 1O KPUTEPHUSM, MPEIIOKCHHBIM YUHUTEIEM WId CHOPMYJIHUPOBAHHBIM
CaMOCTOSITEIIBHO.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

BOCIIPUHUMATh M (POPMYJHUPOBATH CYXKICHHS B COOTBETCTBHHM C YCIOBUSAMH M IEISAMU OOIICHUS, SCHO, TOYHO,
rPaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MUCbMEHHBIX TEKCTaX, aBaTh MOSICHEHUS MO XOAY PEIICHUS
3a7a4i, KOMMEHTUPOBATh MMOJYUYEHHbIN pE3yJIbTaT;

B XoA€ OOCYXIEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl, MPOOJIEMbI, pelraeMoil 3aaayd,
BBICKA3bIBaTh MHJIEH, HAIICJICHHbIE HAa TMOWUCK PEIICHUS, COMOCTABIATH CBOU CYXKACHUA C CYXICHUAMH JAPYyrUX
YYaCTHUKOB JMajora, OOHapy>KMBaTh pPa3jIM4M€ U CXOJCTBO TIO3WIIMHA, B KOPPEKTHOU (opme dopMyrnrpoBaTh
pa3HorjIacus, CBOM BO3paXKEHUS,

NPENICTABIISATh PE3YJIbTAThl PEIICHUS 3a/layu, DKCIEPUMEHTa, UCCIEAOBAHUS, MPOEKTa, CAMOCTOSATEIHLHO BBHIOMPATH
(dopMat BBICTYIICHHUS C YUETOM 3aJ1a4 MPE3eHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHH;

MOHUMATh W WCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBUAYATbHON pPaOOThI MpU pPEHICHUH Y4eOHBIX
MAaTeMaTHYECKHUX 3a/1a4;

MIPUHUMATH 1I€TIb COBMECTHOM ESITENbHOCTH, IJIAHUPOBATh OPraHU3aLMI0 COBMECTHOUN pabOThI, paclpeIeNsiTh BUIbI
paboT, JoroBapuBaThCs, 00CYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOJICH;
y4acTBOBAaTh B TPYNMOBBIX (popmax paboTel (0OCYXaeHUs, OOMEH MHEHHSIMH, MO3TOBBIC IITYPMbI W JAPYTHE),
BBIMIOJIHATH CBOKO 4acTh pabOThl U KOOPAMHUPOBATH CBOM JICUCTBUSA C JAPYIMMHU UYJIEHAMH KOMAaHbI, OIIEHHUBATH
KaueCcTBO CBOETO BKJIAJa B OOMIUI MPOIYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBHSI.

PerHﬂTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁﬂble I[CﬁCTBPIH
CﬁMOOpFaHI/I3aIII/ISIZ



e CaMOCTOSITEJILHO COCTaBIIAThH IUIaH, aJTOPUTM pEIICHUs 3adauu (WM €ro 4YacTh), BEIOMPATh CIOCOO pPEIICHUS C
y4€TOM HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BapHAHTHI
pelieHui ¢ y4éToM HOBOM MH(OpMALIUU.

CaMOKOHTPOJIb, IMOIMOHATbHBII HHTEJJIEKT:

e BJIQJIETh CIIOCOOAMU CaMOMNPOBEPKU, CAMOKOHTPOJIS IIPOLIECCa U pe3yJibTaTa PelieHus MaTeMaThy ecKoi 3a1auu;

e TMpPEeABUAECTh TPYAHOCTU, KOTOPHIE MOTYT BO3HUKHYTH MpPU PEIICHUH 337a4d, BHOCUTb KOPPEKTUBHI B JEATEIBHOCTh
Ha OCHOBE HOBBIX 00CTOSITEIILCTB, HAWACHHBIX OMIHUOOK, BBISIBICHHBIX TPYIHOCTEIH;

e OIEHUBATh COOTBETCTBHE pe3yjibTaTa JEATEIbHOCTH IIOCTaBICHHOW WEIM M YCJOBHUSM, OOBSCHATH HPHUUYMUHBI
JOCTHXKEHUS WU HEJTOCTUKEHUS 1EIH, HAXOJAUTh OMMOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K xoniry oO0ydyenus B 7 kiaacce oOy4aromuiics MOMYyUUT CIEAYIONME TPEIMETHBIE PE3YIbTAThI:

Yucaa v BIYMCICHUSA

BrImonHaTh, codeTast yCTHbIE M MUChbMEHHBIE MPUEMBI, apuMeTHUecKre NeHCTBUS C pallMOHAIbHBIMUA YUCIIAMH.

HaxonuTte 3Ha4YeHHsS YMCIIOBBIX BBIPAXKEHUU, MPUMEHATh Pa3HOOOpa3HbIe CIOCOOBI U MPUEMBI BHIYUCICHHS 3HAUYCHUN
JTPOOHBIX BBIPAKECHHM, COJIEPKAITUX OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH.

[lepexoauTh OT OMHOW (POPMBI 3aMUCH YUCEN K APYyrod (mpeoOpa3oBhIBaTh NECATUYHYIO TpOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OCCKOHEUHYIO JECATHUYHYIO IPOOB).

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHATIBLHBIC YHCTIA.

OKpyIJISITh YUCIa.

BpINOJNHATE NPUKHJIKY M OUEHKY pPE3yJbTaTa BBIYMCICHUM, OLUEHKY 3HAYEHWW YHCJIOBBIX BBIPAXKEHUW. BBITOIHATH
JICHCTBUS CO CTETICHSIMU C HATYPAJIbHBIMH ITOKA3aTECIISIMH.

[TpuMeHsATh TPU3HAKY TETUMOCTH, PA3JI0KCHIE HA MHOXHUTEIIN HATyPaTbHBIX YUCE.



Pemate npakTUKO-OPUEHTUPOBAHHBIC 3a/1a4l, CBSI3aHHBIE C OTHOLICHUEM BEJIWYWH, MPONOPIUOHAIBHOCTHIO BEJIIMYMH,
MPOLEHTAMHU, HWHTEPIPETUPOBATh PE3yJbTAThl PEIIEHUS 3a4ad C YYETOM OIPAHWYEHHUN, CBSI3aHHBIX CO CBONCTBaMHU
paccMaTpuUBaeMbIX OOBEKTOB.

AJireOpanyecKue BbIpasKeHHU s

Hcnonb3oBaTh anreOpanvyeckyro TEPMHUHOJOTHIO M CHUMBOJIMKY, HNPUMEHSITh €€ B MpOILECCe OCBOCHUS Y4eOHOTro
Marepuana.

HaxoauTh 3HaueHunst OyKBEHHBIX BBIPAKEHUM MPU 3aJaHHBIX 3HAYCHUSAX TTEPEMCHHBIX.

BreimonHsaTe npeoOpa3oBaHus 1IEJIOTO BBIPAXEHHUS B MHOTOWIEH MPHUBEICHUEM IMOJOOHBIX ClaraeéMbIX, PacKpbITHEM
CKOOOK.

BrIMonHATh yMHOXEHUE OJTHOWICHA HAa MHOTOWIEH M MHOTIOYJieHa Ha MHOTOWICH, MPUMEHATh (HOPMYIBI KBajapara
CYMMBI ¥ KBaJIpaTa pa3HOCTH.

OcyiiecTBIsATh pa3ioKeHHE MHOTOYJIEHOB HA MHOXKHUTENIW C MOMOIIBIO BBIHECEHHS 32 CKOOKM OOIIEro MHOXKHUTES,
TPYIIUPOBKY CJIaraeMbIX, MPUMEHEHUs (POpMYIT COKpAIIEHHOTO YMHOXKEHHUS.

[TpumensTh IpeoOdpa3zoBaHusi MHOTOWICHOB JJIS PEIICHUS Pa3IUYHbIX 33/1a4 U3 MaTEeMaTHKH, CMEXHBIX MPEIMETOB, U3
peATbHON MPAKTUKH.

Hcrnons30BaTh CBOMCTBA CTENEHEH ¢ HATYPaIbHBIMU MTOKA3aTEIIMH IS PeoOpa30BaHUS BEIPAKCHUH.

YpaBHeHUS U HEPAaBEHCTBA

Pemate nuHEHHBIE ypaBHEHHS C OJHOW NEPEMEHHOM, NPUMEHsS NpaBWia IEepexoda OT MCXOJHOTO YpPaBHEHHS K
PaBHOCUIBHOMY emy. [IpoBepATsh, SABISETCS JIM YUCIO KOPHEM YPaBHEHHS.

[TpumensTh rpadguyeckrie METOAbI IPU PELICHUU TMHEHHBIX YPABHEHUN U UX CUCTEM.

[TonOupaTh mpUMEpHI ap YUCEN, SBISIONINXCS PEINICHUEM JIMHEHHOTO YPAaBHEHHUS C IBYMS TEPEMEHHBIMH.

CtpouTh B KOOPAMHATHON IIOCKOCTH Tpa(UK JTUHEHHOTO YpaBHEHUS C JABYMsI IEPEMEHHBIMH, TOJIB3YSICh rpaduKkoM,
MIPUBOJIMTH ITPUMEPHI PELICHUS YPABHEHUS.

Pemiath cucTemMbl IBYyX JUHEUHBIX YPaBHEHUM C IBYMS IEPEMEHHBIMU, B TOM YHCIIe TpadUUECKU.

CocTaBnATh W pelarh JUHEMHOE YpPaBHEHHE WM CHCTEMY JIMHEWHBIX YPAaBHEHHH IO YCJIOBUIO 3aJ1a4H,
MHTEPNPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MMOJTYYEHHBIA PE3yJIbTAaT.



DyHKUUHA

N300paxaTth Ha KOOPAWHATHOW MPSMOM TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM KOOpJWHATaM, Jy4H, OTPE3KH,
WHTEPBAJIbI, 3aMMCHIBATh YUCIOBBIC MPOMEKYTKH Ha alreOpandecKoM sI3bIKE.

OTMeuaTh B KOOPJAMHATHOM TUIOCKOCTH TOYKH IO 33JaHHBIM KOOpJAMHATaM, CTPOUTH I'paduku JMHEHUHBIX (PYHKIIUH.
Crtpouts rpapuk QyHKIuu Yy = [X|.

OnuchIiBaTh ¢ TOMOIIBIO (PYHKIIMI U3BECTHBIE 3aBUCUMOCTH MEXK/y BEJIMUMHAMU: CKOPOCTh, BpEMsl, pACCTOSIHUE, 1IeHA,
KOJIMYECTBO, CTOMMOCTh, TPOU3BOIUTEIBHOCTD, BpeMsi, 00bEM pabOThI.

HaxoauTh 3HaueHune GyHKIIMU 10 3HAYEHUIO €€ apryMeHTa.

[Torumare rpaduueckuit crnoco® TpeACTaBICHUS W aHaidu3a WH(QOpMauWM, W3BJICKATh W HHTEPIPETHPOBATH
uH(dOpMaIHio U3 rpa)MKOB peaIbHbIX MPOIECCOB M 3aBUCUMOCTEH.

K xoniry o0y4yenus B 8 kiacce oOydaromuiics HOMYyYUT CIEAYIONME TPEIMETHBIE PE3YIbTAThI:

Yuciia ¥ BBIYUCTCHUSA

Hcnonp3oBaTh HavyalbHbIE MPEACTABICHHUS O MHOXECTBE ICHCTBHUTENIBHBIX YMCEN [JJIsl CPABHEHMS, OKPYIVICHUS M
BBIYHCIICHUH, N300pa)xaTh JECHCTBUTEIIHLHBIC YHCIIa TOUYKAMH Ha KOOPJIUHATHOM MPSMOiA.

[IpumeHsATs TOHSATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOAWTH KBaJpaTHbIE KOPHHU, HCIHOJB3YyS MpHU
HEOOXOIUMOCTH KaJIbKYJIATOP, BBHIMOJIHATH MPeoOpa3oBaHUsl BBIPAKECHHUN, COIEPKALIUX KBAJApPAaTHBIE KOPHH, HUCIOJb3YS
CBOWCTBA KOPHEMN.

Hcrmonp30BaTh 3amucu OOJBIINX U MAJIBIX YHCEIT C TIOMOIIIBIO JECATHYHBIX ApoOei u crernener yncina 10.

AJireOpanvecKne BbIpasKeHU s

[TpuMeHsTh MOHATHE CTETICHH C IIEJIBIM TOKa3aTesIeM, BBITIONHATh MPeoOpa3oBaHMs BRIPAKCHUM, COACPKAIIUX CTETICHU
C LEJIBIM MOKa3aTEIIEM.

BhITIONTHATE  TOKIECTBEHHBIE MPEOOpa30BaHUs pPAIMOHAIBHBIX BBIPAKCHWM Ha OCHOBE TMPAaBWI JICHUCTBUN Hal
MHOTOYJIEHAMH U aJire0pandecKuMu APOOsSMH.

PackitaipiBaTh KBaJIpaTHBIN TPEXWICH HA MHOKHUTEIH.

[IpumensaTh npeoOpa3oBaHusl BBIPAXKEHUMN JJIsl PELICHUS] Pa3IMYHBIX 3a]a4 U3 MATEeMAaTUKH, CMEXKHBIX MPEIMETOB, U3
peabHOM IPAKTUKHU.



YpaBHeHUsS ¥ HEPABEHCTBA

PemaTte nwHEiHHBIC, KBagpaTHBIC YpaBHEHUS W PAlMOHATBHBIC YPaBHCHHUS, CBOJSAIIAECS K HHUM, CHCTEMBI JBYX
YPaBHEHHH C IBYMs ITEPEMEHHBIMHU.

[TpoBOIUTE TIPOCTEHIITNE HCCIICIOBAaHUS YPAaBHEHUI U CHCTEM YPaBHCHUH, B TOM YHCJIE C MPUMEHCHHUEM TI'pauuecKux
npecTaBlIeHUi (yCTaHABIMBATh, UMEET JIM YpPaBHEHUE WM CHUCTEMa YPaBHEHUH pEIICHUs, €CIM MMEET, TO CKOJIBbKO, U
npouee).

[lepexoauTh OT coBeCHON (POPMYITHPOBKHU 3a7aud K €€ alreOpandeckoil MOIETH ¢ TOMOIIBIO COCTaBJICHHS YPaBHEHUS
WM CUCTEMBI YPAaBHCHHM, HHTEPIIPETHPOBATH B COOTBETCTBUU C KOHTCKCTOM 3aJ1a4M IMOJTYyYEHHBIH pe3ysIbTarT.

[TpyMEHATH CBOWMCTBA YHCIIOBBIX HEPABCHCTB JIJII CPAaBHCHHMS, OIICHKHW, PEIIaTh JIMHCHHBIC HEPABEHCTBA C OJIHOM
NIEPEMEHHOW M UX CHCTEMBI, JaBaTh Ipa)MUECKYI0 WLUTFOCTPAIIMIO MHOXKECTBA PEIICHU HEPaBEHCTBA, CUCTEMbI HCPABEHCTB.

DOyHKUUHA

[TonumaTh U UCTIOIB30BaTh (YHKIIMOHATBHBIE TIOHITHS U SI3bIK (TEPMUHBI, CAMBOJIMUECKHE 0003HAYEHUs ), ONIPEIEIATh
3HaueHue (QYHKIMU 110 3HAYEHUIO apryMEHTa, OMpeIeNsiTh CBOMCTBA (QyHKIMHU 110 €€ TpaduKy.

CrtpouTth rpaduKu JIEeMEHTAPHBIX (PYHKIIUHA BUAA:

y = kIX, y = X2,y =x3,y = |X|, y = VX, onmchIBaTh CBOHCTBA YHCIOBOM (YHKIHH 110 ¢& rpaduKy.

K xoniry oOydyeHus B 9 kiacce o0ydaromuiics TOTYyUUT CIEAYIONME TPEIMETHBIE PE3yIbTATHI:

Yucsa 1 BIYHUCICHUSA

CpaBHUBATH U YIOPSIOYNBATH PAIIMOHATLHBIE M HPPAIIMOHATLHBIE YHUCTIA.

Boimonuars apudmerndeckue IEHCTBUS C PAIMOHATBHBIMH YWCIAMH, COYETas YCTHBIE W TMHUCHMEHHBIC TPHUEMBI,
BBITIOJTHSATH BBIYUCIICHHSI C HPPAITMOHATIBHBIMU YHCIIAMH.

Haxonute 3HaU€HUS CTETICHEH ¢ MEIBIMH IMOKA3aTeIIMU ¥ KOPHEH, BEIYUCIIATH 3HAYCHHS YUCIIOBBIX BBHIPAKEHUN.

OKpyTasTh ASHCTBUTEIBHBIC YUCIIA, BHITTOIHITH MPUKUAKY Pe3yIbTaTa BEIUUCICHUHN, OIICHKY YHCIOBBIX BBIPAKEHUH.

YpaBHeHUS U HEPAaBEHCTBA

Pemats nuHeliHbIE W KBaJpaTHBIC YpaBHEHUS, YPABHECHHsI, CBOJSIINECS K HUM, MPOCTEUINE APOOHO-pAIlMOHATIBHEIE
ypaBHEHUSI.



Pemate cucTeMbl IByX JIMHEHHBIX YPABHEHUU C JIByMSI IEPEMEHHBIMU U CUCTEMBI JIByX YPAaBHEHHUH, B KOTOPBIX OJIHO
YpPaBHEHUE HE SIBIACTCS IMHEHHBIM.

Pemiate TekcTOBBIE 3a7auM aiareOpanyeckKuM CIOCOOOM C TMOMOIIBIO COCTABIICHHS YPaBHEHUSI WJIM CUCTEMBI JBYX
yYpPaBHEHUH C IByMsl IEPEMEHHBIMHU.

[IpoBOoANTE MpOCTEIIINE UCCIICIOBAHUS YPABHEHUN U CUCTEM ypaBHEHUM, B TOM YHCIE C MPUMEHEHUEM I'paduuecKux
npeacTaBieHu (yCTaHaBIWMBATh, UMEET JIM ypaBHEHUE WM CHUCTEMa ypaBHEHUU DEIICHUS, €CIU UMEET, TO CKOJbKO, U
npouee).

Pemrath nuHeiHbIC HEpaBEHCTBA, KBaJApaTHbIC HEPABEHCTBA, M300paKaTh PEIICHUE HEPABEHCTB HA YMCIIOBOM MPSMOM,
3alMChIBaTh PEUICHUE C TIOMOIIBbIO CUMBOJIOB.

Pemrath cucTemMbl TUHEHHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIIIOYAIOIIME KBAJAPATHOE HEPABEHCTBO, H300paKaTh
pelIeHrne CUCTEMbI HEPABEHCTB HA YMCIOBOM MPSMOM, 3alIMChIBATh PEUIEHUE C IOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUU PA3JIMYHBIX 3a7a4.

DOyHKUUHA

PacrioznaBaTh GyHKIIMM U3yYEHHBIX BUAOB. [I0Ka3bIBaTh CXeMaTHUECKH PACIIONOKEHNE HAa KOOPAMHATHOMN TUIOCKOCTH

rpadukoB GyHKimii Buga: y = kx, y = kx + b, y = k/x, y = ax2 + bx + ¢, y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HAYCHUIA
K03 (PHUIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpoutrh u u300paxaTh CXEMATHUYECKH TpadUKU KBaJIpaTUYHBIX (YHKIMNA, OMUCHIBATH CBOWCTBA KBaJAPATUUHBIX
byHKIMH TI0 UX TpaduKam.

PacrioznaBaTh kBajpaTHdyHyr0 (QYHKIHIO MO (Hopmysie, MPUBOAUTHh MPUMEPHI KBAJAPATUYHBIX (QYHKIHA U3 peaTbHOU
KU3HU, (GU3UKH, TCOMETPHUH.

YucaoBbie MOCIEI0BATEIbHOCTH U MPOTPeccHu

Pacno3naBaTh apu(pMeTUUECKYIO0 U T€OMETPUUECKYIO IIPOrPECCUU MIPU PA3HBIX CIOCO0AX 3aaHusl.

BbINOAHATH BBIYMCIEHUS C UCIOJIb30BaHUEM (PopMyn N-ro uieHa apupMETHUUECKON M reoMeTpUYECKOM MPOrpeccuid,
CYMMBI IIEPBBIX N YICHOB.

N300paxath 4ieHbl NOCIEI0BATEIbHOCTH TOYKAaMH Ha KOOPIMHATHOM MIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIE C YHUCIOBBIMU IOCJIEIOBATEIBHOCTSIMH, B TOM YHCJE 3a/ladyd U3 peajbHOW >KU3HH (C
UCIOJIb30BAaHUEM KaJIbKYJISATOPA, HU(POBBIX TEXHOJIOTUH).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 Yucna u BeUUCICHUS. ParnonanbpHbIe o5 1 bubmmoreka [{OK
yucna https://m.edsoo.ru/7f415b90
bu6moreka [IOK
2 AJITCOPaHeCKHE BIpaXCHHA 27 1 https://m.edso0.ru/7f415b90
bu6moreka [IOK
3 YPaBHCHIA 1 HEPABCHCTBA 20 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 Koopyuraret u rpagmki. Gyicuum 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
> Tostopenne u 0dodmere 6 ! https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 Uucna u Beruncnenus. KpagpatHeie KOpHH 15 https://m.edsoo.ru/7f417af8
9 Yucia u BeranciieHusa. CTeneHb ¢ [eNbIM 7 bu6moreka [IOK
ITOKa3aTeJeM https://m.edsoo.ru/7f417af8
3 AnrebGpanyecKue BbIPaKEHHUS. 5 1 bubnuoreka [IOK
KBanpaTHbii TpEXUIIeH https://m.edsoo.ru/7f417af8
4 Anrebpandeckre BhIpaKEHUS. 15 1 bubnuoreka [IOK
Anrebpandeckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 bubnuoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHncTBa 12 1 https://m.edsoo.ru/7417af8
bubnuoreka [JOK
8 DyHiuii. OCHOBHBIE [IOHSATHS ° https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyHKwHH. Tncn0BLIC QyHKIIHMA o https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 TosToperne u 0bobmenne 0 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v BerunciieHus. JleicTBUTEIbHbBIE 9 bubnuoreka [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUs M1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubmuorexa [JOK
OJIHOM ITEpEMEHHOMN https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUU https://m.edsoo0.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHncTBa 16 1 httns://m.edsoo.ru/7£419d08
bu6mmoreka [IOK
> Pynxunn 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 YwucnoBsie MOCIEI0BATEILHOCTH 15 1 https:/m.edsoo.ru/7£419d08
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IHOYPOYHOE IIVIAHUPOBAHHUE
7 KITIACC

Ne Tema ypoka Tun ypoka KoJ. yac. | ®opma KOHTpPOJIA Hara
n/n

NMpoBeaeHUst
1 [ToBTOpEHME Kypca MaTeMaTUKH OKJI. YOC3, KY 1 YO, M1
2 UucnoBbie BRIpOKCHUS YOHM, 1 YO, CP
3 Bripaxxenus ¢ nepeMeHHbBIMHU YOHM, 1 @O0, CP
4 BriBpakeHUsI ¢ mepeMeHHBIMU Y31 1 YO, P3
5 CpaBHEHME 3HaYECHU BBIPOKCHHN YOHM 1 YO, U3
6 CBolicTBa AE€CTBUNA HAJ YUCIAMU KY 1 @O, CP
7 CBolicTBa A€CTBUNA HAJ YUCIIAMU YOC3 1 CP
8 ToxnecrBa YOHM 1 YO, CP
9 ToxaecTBeHHbIE MpeoOpa3zoBaHus YOHM 1 YO, U3
10 | KonTpoJabHas padora Ne 1 «Boipakenus. ToxnecTBay VIIK3Y 1 KP
11 | YpaBHEHUE U ero KOpHU YOHM 1 CP
12 | JIuneiiHoe ypaBHEHHE C OJIHOM MepeMeHHON YOHM 1 YO, U3
13 | JIu"eiliHOe ypaBHEHHE C OJIHOM MepeMeHHON Y31 1 CP
14 | Pemenue 3a7a mpy NOMOIIM YPaBHEHHM KY 1 YO, CP
15 | Pemenue 3a7a nmpu NOMOIIM YpPaBHEHHH KY @O0, 13
16 | Pemienue 3aja mpyu NOMOIIM YpaBHEHU I YOHM 1 CP
17 | IloaroroBka K KOHTPOJIbHOW padoTe YCO3 1 N3
18 | KonTpoJbHas padora Ne 2 «YpaBHEHHs € OHOI VIIK3Y 1 KP

1epeMeHHOoN»




19 | YncnoBble MPOMEKYTKH. YOHM 1 YO, CP
20 | Yto Takoe ¢pyHKuMA? YOHY 1 @0, 13
21 | Boluncnenue 3Ha4eHUH QyHKIMH 110 Gopmyie YOHM 1 @O0, 13
22 | Beluncnenne 3Ha4YeHUH QYHKIUH 110 popmyIie Y31 1 CP

23 | I'paduk dhyHKIMM YOHM 1 YO, 13
24 | Tloctpoenue rpadukoB (HyHKIHI YOHY 1 I1P

25 | JluneiiHas GyHKOMs U ee Tpaguk YOHM 1 @0, CP
26 | Jluneiinas GyHKUOMA U ee Tpaduk YOHY 1 YO, 13
27 | Ilpsimasi mpOTIOPIIMOHATBHOCTD YOHM 1 @O0, P3
28 | I'pacdmk mpsiMO¥i MPOMTOPITMOHAIEHOCTH YOC3 1 P3

29 | BzaumHOe pacnosoxeHne rpaguKoB JIMHEHHBIX QYHKIUN YOHM 1 YO, 13
30 | BzaumHOe pacnosoxeHne rpaguKoB JIMHEHHBIX QYHKIUN KY 1 P3

31 | Pemenue 3amau KY 1 TO, CP
32 | Pemenue 3amaq YOHY 1 M/I, P3
33 | KonTpouabhasi pa6ora Ne 3 « Jluneiinasi pyHKUIMS» YIIK3Y 1 KP

34 | OnpeneneHue CTENEHU C HATYPAJTbHBIM MTOKa3aTelieM YOHM 1 CP

35 | YMHOXeHue cTeneHen YOHM 1 CP

36 | [leneHue creneHei YOHM 1 CP

37 | Bo3BeneHue B CTENEHb MTPOU3BEICHUS YOHM 1 YO, CP
38 | Bo3BeneHue B cTeleHb CTENIEHA V33U 1 N3

39 | OMHOWICH M €r0 CTaHIaPTHBIN BUJT YOHM 1 YO,13
40 | YMHOXEHHE OJHIWIEHOB YOHM 1 MJI, P3
41 | Bo3BeneHue oqHOYIEHA B CTEIIEHD YOHM 1 ®O,CP
42 | dynkuus  y=x>; YOHM 1 ®O, 13
43 | Oynkuns y=x3 VOHM 1 TO, CP
44 | TloarotoBka K KOHTPOJIBHOM patooTe YOC3y 1 CP

45 | Pemenue 3a1a4 YII3Y N3

46 | KontpoabHasi padora Ne 4 « Crenens ¢ HatypaabHbiM | YIIK3Y 1 KP

MoKa3aTejaemM»

47 | MHOTOYJIEH U ero CTaHaPTHBINA BUJ YOHM 1 YO CP
48 | CnoxxeHrue MHOTO4JICHOB YOHM 1 PO CP




49 | BelunTanue MHOTOWICHOB YOHM 1 YO P3

50 | CnoxeHre U BBIYUTAHHE MHOTOWICHOB Y31 1 YO P3

51 | YMHOXEHHE OJJHOUIEHA HA MHOTOWIEH YOHM 1 YO CP

52 | BeiHecenue o01mero MHOKHUTEIS 32 CKOOKH YOHM 1 YO CP

53 | BeiHeceHne o0mmero MHOKHTEINS 32 CKOOKH Y31 1 ®0O P3

54 | KonTpouabHas padora Ne 5 «Ciio:keHue U BbIYUTAHHE VIIK3Y 1 KP
MHOTOWIEHOB)

55 | YMHOXK€EHHE MHOTOUYJIeHa HA MHOTOUJIeH YOHM 1 YO CP

56 | YMHOXEeHHE MHOTOYJICHOB YOC3 1 MJT P3

57 | YMHOXXEHHE MHOTOYJICHOB YOC3 1 n3

58 | Pa3nokeHne MHOTOWIEHA HA MHOXKHTEIH CITIOCOOOM YOHM 1 "3
IPYIITUPOBKH

59 | PaznokeHne MHOroUYJI€Ha Ha MHOKUTENIH CIIOCOOOM Y31 1 CP
IPYIOIUPOBKU

60 | PaznmokeHne MHOroOwIeHa Ha MHOYKHTEIIH CIIOCOOOM YOC3Y 1 M/, P3
IPYIOIUPOBKU

61 | /loxazaTenbCTBa TOXKICCTB YOHM 1 CP

62 | JloxazaTeabCTBO TOXKICCTB VY3U 1 n3

63 | IlonroroBka K KOHTPOJIHHOU padboTe YOC3Y 1 YO

64 | KonTpoabHasi pabora Ne 6 «YMHOKeHHE MHOTOYJIEHOB) YIIK3Y 1 KP

65 | Bo3Benenue B KBaIpaT CyMMbI U Pa3HOCTH JIBYX BbIPaKEHUH YOHM 1 YO CP

66 | Bo3Benenue B KBaJIpaT CyMMbI U Pa3HOCTH JIBYX BBIPOKEHUHN V31 1 CP

67 | PasnoxeHne Ha MHOXUTEIH C IOMOIIBI0 (OpPMYJIBI KBaIpaTa YOHM 1 YO U3
CYMMBI

68 | Pa3noxeHne Ha MHOXKHTENHN C TOMOLIbIO (POPMYJIBI KBaiparTa KY 1 M P3
Pa3HOCTH

69 | YMHOXEHHE pa3HOCTH JIBYX BBIPAKEHHUH HA UX CYMMY YOHM 1 YO CP

70 | Pa3no)xeHue pa3HOCTH KBa/IPaTOB HA MHOXKHUTEIH YOHM 1 N3

71 | Pa3no)xeHue pa3HOCTH KBaJIPaTOB HA MHOXKHUTEIH Y31 1 YO CP

72 | Pa3no)xeHue Ha MHOKMTEJIM CYMMBI U pa3HOCTH KyOOB YOC3y 1 @0 P3

73 | Pa3no)xeHue Ha MHOXHTEIM CYMMBI U Pa3HOCTU KyOOB YII3Y 1 P3

74 | KontpoabHas padora Ne 7 «@opmy.Jibl COKPALLIEHHOT0 YIIK3Y 1 KP




YMHOKCHUS»

75 | IIpeoOpazoBaHme 1ENOTO BEIPAKEHUS B MHOTOUICH YOHM 1 N3

76 | IIpeoOpa3oBaHME 1EIOT0 BEIPAKEHHUS B MHOT'OUICH Y31 1 CP

77 | IlpumeHeHue pa3aMuHbIX CLIOCOOOB IS pa3ioKeHUs Ha YOHM 1 @O P3
MHOKHUTEIH

78 | IlpuMeHeHne pa3IMIHBIX CIIOCOOOB TSI pa3IoKeHUs Ha Y31 1 YO U3
MHOKHUTEIN

79 | IlpumeHeHne npeoOpa3oBaHMs EIbIX BRIPAKEHHUH YOHM 1 ®0O CP

80 | [IpumeHeHHEe MPeoOpa30BaHMUS IIEIBIX BRIPAKCHUN Y31 1 13

81 | KonTpoabHas padora Ne 8 « IIpeodpa3oBaHue meJIbIX VIIK3Y 1 KP
BbIPAKEHU D)

82 | JluneitHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMHU YOHM 1 YO CP

83 | JluneitHOE ypaBHEHUE C IBYMSI IEPEMECHHBIMU Y31 1 TO CP

84 | I'padvk TMHEMHOTO YPaBHEHUS C IBYMs ITEPEMEHHBIMU YOHM 1 O P3

85 | I'paduk TMHEMHOTO YpaBHEHUS C IBYMS IEPEMEHHBIMHU Y31 1 YO P3

86 | CucreMbl TMHEHHBIX YpaBHEHUH C IBYMsI IEPEMEHHBIMU YOHM 1 YO P3

87 | I'padmueckuii crmocod penieHus CHCTEMbI YOHM 1 I1P

88 | Croco0 nmoicTaHoBKA YOHM 1 YO U3

89 | Croco0 nmocTaHOBKA VII3Y 1 CP

90 | Cnoco0 cioxeHus YOHM 1 YO P3

91 | Cnoco0 cioxeHust Y31 1 M/ CP

92 | Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM YPaBHEHHIA YOHM 1 ®O P3

93 | Pemenue 3a1a4 ¢ MOMOINIBIO CUCTEM YPaBHEHUH YOC3 1 MJI

94 | Pemenue 3a1a4 ¢ MOMOINIBIO CHCTEM YpaBHEHUH YOC3 1 N3

95 | KontpoanHas padora Ne 10  « CucreMbl JIMHEHHBIX YIIK3Y 1 KP
YpPaBHEHHID»

96 | IloBTOopeHue. BelpaskeHHsl U TOXKIECTBA YOCK3 1 CP

97 | IloBropenue. DyHKIMU YOC3y 1 I1P

98 | IloBTopenue. CTeneHb ¢ HaTYpaJIbHBIM IOKa3aTelIeM YOC3y 1 CP

99 | IloBropenue. DopMyIibl COKPAIIEHHOTO YMHOKEHHSI YOC3y 1 CP

100 | TToBTOpenue. CucreMbl ypaBHEHUIH YOC3y 1 CP

101 | TecroBas pabora YII3Y 1 TP




‘ 102 ‘ PesepBHoe Bpems

KP
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