HOACHUTEJIBHAA 3AIINCKA

AnreOpa sIBIsIeTCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
O6eCHe‘IHBaeT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMaHUTAapHOT'O
[IUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOJIOIDKEHUST 00pa30BaHMsI M B TIOBCEHEBHOMN KU3HHU.
Pa3Butne y oOywaroumuxcs Hay4yHbIX IPEICTaBICHUM O TMPOUCXOXKIEHUU U CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocode OTpaKEHUS MaTEeMAaTHYEeCKOM HAyKOW SBJICHUH U
MPOIIECCOB B NPUPOAEC M OOLIeCTBE, POJIM MATeMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
[IO3HAHUU U B IPAKTHKE CIOCOOCTBYET (POPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHMSI U KAayeCTB
MBIIIUICHUS, HEOOXOAUMBIX JJIS aJanTalud B COBpEMEHHOM HH(poBoM olmiecTBe. N3ydeHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HA0I0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBINJICHHA, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBAaTL CBOU
NeUCTBUS U BBIBOJBI, GOpMYIHpOBaTh yrBepxAcHUs. OcBOoeHHE Kypca anreOpbl oOecrieunBaeT
Pa3BUTHUC JIOTUYCCKOTO MBIIIJICHUSA O6yanOHIHXC$IZ OHM HCIOJIB3YKOT OCAYKTHBHBIC U
WHAYKTHBHBIE pacCyXAeHus, 0000IIeHne W KOHKPETU3alnio, adCTparupoBaHHE W aHAJOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIBLHOW JIESTEIBHOCTH
oOyJaromuxcs, TOITOMY CaMOCTOSITENIbHOE pelIeHWe 3ahad  SBISIETCS — peanu3anueit
ACATCIIBHOCTHOI'O IMPpHUHIUIIA 06y’~I€HI/I$I.

B crpykrype mnporpammbel yueGHOro Kypca «Aunredpa» i OCHOBHOTO OOIIEro
00pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJEpKATeTbHO-METOqHUecKre JMHUHN: «Yucma u
BBIUUCIICHUSY, «AJreOpanvecKkue BBIPKCHU», «YPaBHEHHS M HEPAaBEHCTBa», «DYyHKIUUY.
Kaxmas u3 3THX copepkaTellbHO-METOMUECKIX JIMHUI pa3BUBACTCS Ha TMPOTSHKECHUH TPEX JIET
W3yUYEeHHsI Kypca, B3aMMOJICHCTBYS C IPYTHMMH €T0 JIMHUSAMH. B Xo1e nzydenus y4eOHOTO Kypca
00yJaroImuMcs TPUXOAUTCS JIOTUIECKH PACcCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
S36IK. B CBSI3M ¢ 3THIM B IporpaMmy ydeOHOTO Kypca «AnreOpay BKIIOYEHBI HEKOTOPBIE OCHOBBI
JIOTHIKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTH4YecKOro oOpa3oBaHUs WU
CIOCOOCTBYIOIIHE OBJIAICHUIO 00YYalONTIMKICS OCHOB YHHBEPCATLHOTO MAaTEMaTHYECKOTO SI3bIKA.
ConepkaTeTbHOW M CTPYKTYPHOW OCOOCHHOCTBIO YUEOHOTO Kypca «AsreOpa» sIBISETCS €ro
WHTETPUPOBAHHBIN XapakKTep.

Coneprxanue TMHUM «YHCIIa ¥ BBIYUCIICHUSD CITY)KUT OCHOBOU TSl TAIbHEHIIIEr0 N3YUCHHS
MaTeMAaTUKH, CIIOCOOCTBYET pa3BUTUIO y OOYyJarOIUXCS  JIOTHYECKOTO  MBIILICHHS,
(OpPMUPOBAHHIO YMEHHSI TIOJIL30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHUIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX Ui MOBCEIHEBHOW XU3HH. Pa3BUTHE MOHATHS O YHCJIC HAa YPOBHE
OCHOBHOTO 00II[ero 00pa3oBaHUs CBSI3aHO C PAIMOHAJIBHBIMH W MPPALUOHATIBHBIMUA YHCIIAMHU,
(dbopMuUpOBaHHEM MPEICTABICHHUIA O JCHCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YMCIOBOM
JMHHUH OTHECEHO K CpeiHeMY 00I1IeMy 00pa30BaHuIo.

Conepxanue MABYX anreOpamdecKux JUHHH — «AnreOpandeckue BBIPOKEHHSD» U
«YpaBHEHHUS 1 HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y 00YJAIOMINXCS MAaTEMaTHIeCKOT0
ammapaTa, HeoOXOUMOTO ISl peIICHHUS 3a/lad MaTeMaTHKH, CMEXHBIX MPEJMETOB U TPAKTHUKO -
OpPHEHTHPOBAHHBIX 3agad. Ha ypoBHe OCHOBHOro oOmiero oOpa3oBaHHs Y4eOHBIH Marepual
TPYNIUPYETCS BOKPYT pAlMOHAJIbHBIX BBIpOKEHWH. AnreOpa JEeMOHCTpPUpPYET 3HAa4YCHUE
MaTeMaTUKU KakK S3bIKa IS TIOCTPOCHMS MAaTEMAaTHUECKHX MOJENEeH, OMHMCAHHUs MPOLECCOB H
SIBJICHUH peasbHOTO MHpa. B 3amaum oOydeHus anreOpe BXOAAT TaKKe JalbHEHIee pa3BUTHE
AITOPUTMHYECKOTO ~ MBIIUICHHUS, HEOOXOJMMOro, B 4YacTHOCTH, JUII OCBOGHHUS Kypca
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nHGOpPMATUKKU, W OBJAJCHHE HABBIKAMU JEIyKTUBHBIX paccyxaeHuil. I[IpeoOpaszoBanue
CHUMBOJIBHBIX (DOPM CIIOCOOCTBYET Pa3sBUTHIO BOOOpa)KEHUsI, CIOCOOHOCTEH K MaTeMAaTHYECKOMY
TBOPYECTBY.

Conepxanvie  (QyHKIMOHATBHO-TpAQUYECKOW JIMHUM  HAIEICHO Ha  IOJyYeHHUE
00yJaroNMMUCs 3HAaHUH 0 QYHKIUSAX KaK BOKHEHIICH MaTeMaTHISCKON MOJICIN JJIsl OTTUCAHUS U
WCCIIEIOBAaHUSL Pa3HOOOpa3HBIX MPOIECCOB M SBICHU B mpupoae W odOmiectBe. M3yuenue
Marepuaiga CIOCOOCTBYET pPa3BUTHIO y OOYUYaIOIIMXCS YMEHHS HCIIOJIb30BAaTh pPa3juvHbIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJl B (JOpMUPOBAHHE MIPEACTABICHUN O POJIM MaTEMATUKU B PA3BUTHH LUBUIIN3ALIUU U
KYJIBTYPBI.

CornacHo yueGHOMY M1aHy B 7-9 kitaccax usyyaeTcsl yaeOHbI Kypc «Anredpay», KOTOpbIi
BKIIIOYAET CIIEAYIOIIMEe OCHOBHBIC pa3feibl cojepkaHus: «Uwucna ©  BBIYHCICHUS,
«AnredpanyecKue BRIPAKEHUS», «YpaBHEHUS U HEPABEHCTBAY, «DYHKITUN.

Ha u3yuenue yue6HOTrO Kypca «Anredpa» otBoautcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Hezenmo), B 8§ kimacce — 102 gaca (3 gaca B Henento), B 9 kimacce — 102 gaca (3 yaca B
HEJIEINIO).

OcHoBHOM ¢opMOil opraHuzanuu 00pa30BATENBHOIO Ipollecca SIBISETCS YPOK.
[Iporpamma MokeT OBITH peayiM3oBaHa C TNPUMEHEHHEM DIIEKTPOHHOTO  OOy4YeHHS,
JMCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH TIyTeM OpraHM3aluu  00pa3oBaTEeIbHOMN
NESTETFHOCTH B DJICKTPOHHOHN MH(OPMAIIMOHHO-00pa30BaTeIbHON Cpeie.

PaGouas mporpamMma pa3paboTaHa ¢ Yy4eTOM HAIMOHANBHBIX, PErHOHAIBHBIX U
ATHOKYJBTYPHBIX 0COOCHHOCTEN UensOnHCcKol 00acTy.

Texyiuit KOHTPOJIb U TPOMEXKYTOUYHAS aTTECTAllUsl OCYILECTBISIOTCS B COOTBETCTBUU C
«[lonoxennem o opmax, MEPUOJUYHOCTH, MOPSAJIKE TEKYIIETO KOHTPOJISL U MPOMEKYTOUHOM
arrectaruu odydaromuxcs MAOY «COI Ne 14 r. YensOuHckay.



COJEP)KAHUE OBYYEHUA

7 KJIIACC

Yuciaa ¥ BbIYMCICHUS

JpoOu 0OBIKHOBEHHBIE U JECATUYHBIC, IEPEX0] OT OJHOM (POPMBI 3aITUCH IPOOEH K APYTroOu.
[lonsiTHE palMOHANBHOIO YHMCia, 3allUCh, CPAaBHEHHE, YHNOPAJOUYMBAHUE PALlMOHAIBHBIX YHCEL.
ApupmeTrueckue IeWCTBUS € palliOHATILHBIMU YHCIaMHy. Perienne 3aad u3 peaabHON MPaKTUKA
Ha 4acTH, Ha JIpOOHu.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeNeM: OIpeaesieHne, MpeoOpa3oBaHie BBIPAKCHUN Ha
OCHOBE OTIpeJIeNIeHus], 3aich O0obuX yuceln. [IponeHTsl, 3anich NPOLEHTOB B BUE IpOOH U
OpoOu B BUJIE MPOLEHTOB. TpU OCHOBHBIE 331a4d Ha MPOLIEHTHI, PEIIEHUE 3a/1a4 U3 peabHOM
MIPaKTUKH.

[IpumeHeHne Npu3HaKoOB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM UHUCIIE MIpsiMasi U 0OpaTHasl MPOTIOPLIMOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHs

[IepeMeHHBIE, YNCIOBOE 3HAYEHUE BBIPAXKEHUs C NEepeMEHHOM. JlomycTUMBble 3Ha4YEeHMS
nepeMeHHbIX. [IpencTaBienre 3aBUCUMOCTH MEX/Ty BETUUMHAMU B BU€ (opMysbl. Beruncnenus
no ¢opmynam. [IpeoOpasoBaHre OyKBEHHBIX BbIPaKEHUMN, TOKJIECTBEHHO PaBHBIE BBIPAXKECHUS,
MpaBuiia MpeoOpa3oBaHUsl CyMM U MPOU3BEACHUMN, MpaBHiIa PACKPBITUS CKOOOK M MPUBEICHUS
MOJA0OHBIX CIaraeMblIX.

CBOMCTBA CTENICHU C HATYPAJIBHBIM IT0OKA3aTEIIEM.

OpnHounenbl 1 MHOTOwIieHbl. CteneHb MHOTOWwIeHa. ClI0KEHUE, BBIUYUTAHUE, YMHOKEHUE
MHOTO4JIEHOB. POPMYIIBl COKPAIlEHHOTO YMHOKEHHMS: KBaJapaT CyMMBbl W KBaJapaT pPa3HOCTH.
®opmyia pa3HOCTH KBaapaToB. Pa3noxeHrne MHOTOWIEHOB HA MHOKHUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHHUS, MpaBuUiia NMpeoOpa3oBaHUs ypaBHEHUS, PAaBHOCHIBHOCTD
YpaBHEHUH.

JluHeitHoe ypaBHEHHUE C OJHOW IMEPEMEHHOW, YHUCIO KOpPHEW JMHEMHOro ypaBHEHUS,
peleHre JUHEHHbIX ypaBHeHUM. CocTaBiieHHME ypaBHEHUM MO YCIOBHIO 3ajadu. Perienue
TEKCTOBBIX 3a/1a4 C IOMOLIBIO YPABHEHUM.

JluneiiHoe ypaBHEHHUE C JBYMs MepeMeHHBIMU U ero rpaduk. Cuctema ABYX JIMHEWHBIX
ypaBHEHUN ¢ JIByMs TNEpPEeMEHHBIMH. PellleHune cucteMm ypaBHEHHI CHOCOOOM IOJCTaHOBKHU.
[IpuMepsl pernieHust TEKCTOBBIX 3a7a4 € TOMOILbIO CUCTEM YPaBHEHUM.

DyHKUUH

Koopaunata Touku Ha mnpsmol. YuciioBble NPOMEXKYTKU. PaccrosiHue Mexny IBymMs
TOYKaMH KOOPAUHATHOU MPSMOM.

[IpsimoyronbpHast cucrtema koopauHat, ocu OX u Oy. Abcuucca M opauMHaTa TOYKHM Ha
KOoOpAMHATHOM TmuockocTH. [Ipumepsl rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBUcuMocTeil. [lonstue pynkuun. I'paduk pynkunn. CoiictBa pyHkumii. JlnneitHas
¢bynkuus, e€ rpaduk. ['papux pynkium y = [x|. 'padudeckoe perieHne JIMHEHHBIX ypaBHEHUH U
CUCTEM JIMHEHHBIX YPaBHCHUM.
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Yuciaa ¥ BbIYMCICHUS

KBangpatusiii kopenp u3 uncia. [lonarue o0 wuppanuoHanbHOM uyucie. JlecsTuyHble
NpUOJIMKEHNUS UPPALMOHATIBHBIX uncesl. CBONCTBa apu(METHUECKIX KBAJpPAaTHBIX KOPHEH U UX
IIPUMEHEHHE K NpeoOpa30BaHUIO YMCIOBBIX BBIPAKEHUM M BBIYMCIECHUSAM. JlelicTBUTEIbHBIE
qucia.

Crenens ¢ 1eqbIM [TOKa3zareneM U eé cBoiicTBa. CTaHAapTHas 3alIUCh YHCTIA.

Aaredpanyeckue BbIpaKeHHs

KBanpatHblil TpE€XusieH, pa3iaoKeHHe KBaJpaTHOTO TPEXWIEHA HA MHOKUTEIIH.

AnreOpandeckas apoOb. OCHOBHOE CBOWMCTBO ayreOpamdeckoid npodu. CroxeHwue,
BBIYMTAHUE, YMHOXKEHUE, JielieHue anreOpanueckux apoOeil. PanuoHanbHble BBIpaXKEHUS U HX
npeoOpa3oBaHHUe.

YpaBHeHusi 1 HepaBeHCTBA

KBanpartHoe ypaBHeHue, (opmyna KopHeW KBaapaTHoro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHM, cBOIAIIMXCS K JMHEWHBIM U KBaapaTHbIM. Ilpocreiimine npoGHO-
paloHaIbHbIE ypaBHEHUS.

I'padmueckas uHTEpHpeTanys ypaBHEHUN C JABYMs MEPEMEHHBIMHU M CHCTEM JIMHEWHBIX
YPaBHEHUH C AByMs IEpeMEHHBIMU. [ [puMepsl peleHns CUCTeEM HETMHENHBIX YPAaBHEHUH C IBYMS
MepEeMEHHbBIMHU.

Pemrenne TeKCTOBBIX 337129 aNTreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA W HMX CBOMCTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEWHBIE HEpaBEHCTBA € OJHOM TmepeMeHHOW. Cucremsbl
JINHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

D yHKUUHA

[Tonsatue ¢ynkmuu. O6nacTh onpeneaeHUuss ¥ MHOXKECTBO 3HaYeHH (yHKIUHA. CriocoObl
3aanusi QyHKITUH.

I'padux dyaxkumm. Yrenue cpoiictB (yHkuum mo e€ rpaduxy. [Ipumepsr rpaduxon
(GYHKIHM, OTpaXKaoINX peaabHbIe MTPOLECCHI.

OYHKIMH, ONMUCHIBAIOIINE MPSAMYI0O U OOpPaTHYIO MPOMOPLHOHAIbBHBIE 3aBUCUMOCTH, HX
rpaduxy. Oyukmun Y = X2, ¥ = X3, y = Vx, y=|x|. [paduueckoe pemeHue ypaBHEHHIT 1 CHCTEM
YpaBHEHUU.

9 KUJIACC

Yuciaa v BbIYMCTIEHUS

PanvionanbHbICe ynciIa, UPpAMOHATIBHBIC YUCIIA, KOHEYHBIC M OCCKOHEUHBIC JNECATUYHBIC
npoOu. MHOXECTBO JIEHCTBUTEIBHBIX YHCEN, JICHCTBUTEIbHBIC YHCIIa KaK OCECKOHEYHBIC
JecsITUYHbIe ApoOu. B3anMHO 0JHO3HAYHOE COOTBETCTBUE MEKLy MHOXKECTBOM JICHCTBUTEIBHBIX
4yucesl U KOOPAUHATHOW MPSMON.

CpaBHeHHE JEHCTBUTENBHBIX YHCEN, apupMETHYECKUue NEHCTBUSA C ACHCTBUTEIHHBIMU
YHUCIaMHU.

Pa3mepbl 00bEKTOB OKPYKAOIIET0 MUPA, UIUTEIBHOCTH MPOIIECCOB B OKPYXKAIOIIEM MUDE.

[Tpubmmk€HHOE 3HAYEHHE BEIMYMHBI, TOYHOCTh NpuOmMmKeHus. OKpyrieHHe 4YHcel.
[Ipukuaka u olieHKa pe3yJbTaTOB BBIYUCICHUM.

YpaBHeHHUS U HEPABEHCTBA

JIuneitnoe ypaBHeHue. PenieHue ypaBHEHHM, CBOIAIMXCS K JIMHENHBIM.
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KBagparHoe ypaBHeHue. Pemenne ypaBHeHUH, CBOAAIIMXCS K KBaJpaTHbIM. bukBaapaTtHoe
ypaBHeHue. [Ipumepsl penieHus ypaBHEHHUN TPETbEH M YETBEPTOM CTENEHEW Pa3IOKEHHEM Ha
MHOKHUTEJIH.

Pemenue npoOHO-pallmOHATBHBIX YpaBHEHUH. PelieHre TeKCTOBBIX 3a1a4 alnreOpandecKuM
METOJIOM.

VYpaBHeHHE C OBYMS NEpeMEHHBIMH U ero rpaduk. PemeHue cucteM ABYX JTHHEWHBIX
YPAaBHEHUN C JByMs INEpEMEHHBIMH. PellleHne cucTeM ABYyX YpPaBHEHHM, OJHO M3 KOTOPBIX
JMHEWHOe, a Ipyroe — BTOpo creneHu. |'paduueckas nHTepHpeTanus CHCTEMbl YPAaBHEHHH C
JBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIOCOOOM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHENMHBIX HEPAaBEHCTB C OJHOM NEPEMEHHOW. PemieHue cucreM JIMHEWHBIX
HEpaBeHCTB ¢ OJHOW mnepeMeHHO#. KBanparHele HepaBeHcTBa. ['paduueckas mHTEpmperanus
HEPABEHCTB U CHUCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMH.

DyHKUUHA

Ksagparnunas ¢ynkmus, e€ rpadpuk u cBoiictBa. [lapabosia, KOOpAWHATHI BEPIIUHBI
mapadoJIbl, 0Cb CHMMETPHUH MTapadOoJIbL.

Ipadukn dyskimit: y = kx, y=kx + b, y=k/x, y=x3, y = VX, y = |x| i nx cBoiicTBa.

Yucii0BbIe N0CJIEA0BATEIBHOCTH U NPOIPECCUH

[ToHATHE YMCIIOBOM MOCIEAOBATENBHOCTH. 33JJaHUE TOCIEA0BATENIBHOCTH PEKYPPEHTHOM
dhopmyroit 1 popMysoi N-TO WiIeHa.

Apubdmernueckas u reomeTpuueckas nmporpeccun. @opmyssl N-ro wieHa apuhMeTHIECKOn
Y T€OMETPUUYECKOM TPOTrPECCHil, CYMMbI MEPBBIX N YICHOB.

N3obpaxenne 4ieHOB apu(PMETHUYECKOM W TEOMETPHUYECKOW MPOTrpeccHuil TOYKaMH Ha
KOOPJIMHATHOM TJIOCKOCTH. JIMHEWHBINA U SKCIOHEHIMAIBHBIN pOCT. CI0KHbIE MPOLEHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE Pe3yJbTAaThl OCBOCHHS TIPOTpaMMbl yueOHOro Kypca «Anredpa»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBICHUEM HMHTEpeca K TMPONUUIOMY H HACTOSIIIEMY POCCHUHUCKOM MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKECHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUHCKOMN
MAaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peau3alid €ro Ipas.,
MPEACTABICHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPaXITAHCKOTO 00IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ATHYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUUYECKHUM MPUMEHEHUEM JIOCTHUKEHUN
HayKH, 0CO3HAHHEM BOKHOCTH MOPAJTbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha aKTHBHOE y4YacCTHE B PEIICHUU MPAKTHYCCKUX 3a7a4 MaTeMaTHYECKOUN
HaIpaBJIEHHOCTH, OCO3HAHUEM BXKHOCTH MATEMaTHYECKOTO 0Opa30BaHMs HA MPOTSHKEHUH BCEH
YKU3HU JIJIS1 YCIIENTHOM Tpo(deCcCHOHATBHOM EeATeThHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHUEM HWHIMBUIYAJIbHOW TPACKTOPHUH OOpa3oBaHHs |
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTYeCcKOEe BOCIIMTaHME:

CIIOCOOHOCTBI0O K SMOIMOHATBHOMY M AICTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/a4, PEIICHUH, PACCY)KJIEHUN, YMEHHUIO BUIETh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH B
HUCKYCCTBE;

5) ueHHOCTH HAYYHOI0 TO3HAHUS:

OpHEHTAIIMECH B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX IMPEACTABJICHHN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEIOBEKa, MPHUPOIALI M OOIIEeCTBa, NOHUMAaHUEM
MaTeMaTHYeCKOW HayKH KakK c(depbl 4YeOBEUECKOW MEATECIbHOCTH, JTaloB €€ pa3BUTHSA U
3HAYUMOCTH ISl Pa3BUTHS LIMBUJIU3AIMHU, OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKU U MaTeMaTHYECKOU
KyJIbTypOM KaK CpEICTBOM T[O3HaHUS MHpA, OBJIAJIEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEIOBATEIBCKOM JIEITEIHbHOCTH;

6) pusuveckoe BocnuTanue, GOpMHUPOBaAHUE KYJIbTYPbI 310POBbSI M SMOLMOHAJIBHOIO
0J1aronosIy4us:

TOTOBHOCTBIO IPUMEHSITh MAaTEMATUUYECKHE 3HAHUS B UHTEPECAX CBOETO 3/I0POBbS, BEICHUS
310pOBOTO 00Opa3a KU3HU (3J0pOBOE MUTAHHE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTHAbIXA,
perynspHas (u3nueckas aKTHBHOCTbH), C(HOPMHPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ TpaBa JPYroro 4eIoBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpUEHTaIlle Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM U pelieHus 3agad B o0nacTu
COXPAaHHOCTH OKPYKAIOIIEH cpenbl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKHM HMX BO3MOXHBIX
MOCJICICTBUH ISl OKpYIXKAIOIIEH cpefbl, 0CO3HAHHWEM TJI00aIbHOTO XapaKTepa SKOJIOTHYECKHX
mpo0eM U MyTel X peuieHus;



8) ajJanranusa K UISMCHAKOIUMCA YCJIOBUAM COHHaﬂbHOﬁ H l'lpHpO)IHOﬁ cpeabl:
TOTOBHOCTBIO K I[CﬁCTBPISIM B YCJIOBUAX HeOHpCI[eJIéHHOCTI/I, IOBBIIICHHUIO YPOBHA CcBOCH

KOMIICTCHTHOCTH 4YCPE3 NPAKTUYCCKYIO ACATCIbHOCTL, B TOM YHUCJIC YMCHUC YUYUTLCA Y APYIrux

JIIOI[GfI, HpI/IO6peTaTB B COBMECTHOM JACATCIbHOCTH HOBBIC 3HAHUA, HABBIKM U KOMIICTCHIIMHN U3

OIIBITA IPYTUX;
HE00X0AMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHHIA, B TOM 4ucie (GOPMYIHPOBATH UEH,

IIOHATHUA, THIIOTE3bI 00 00BbeKTax u SABJICHHUAX, B TOM YHUCJIC paHCC HCU3BCCTHBLIX, OCO3HABATH

neuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE pa3BUTHE,

CIIOCOOHOCTBHIO 0CO3HABATh CTPECCOBYIO CUTYyallNI0, BOCIIPUHHUMATL CTPECCOBYIO CUTYallUIO

KaK BbI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUpPOBaTb NPUHHMAEMbIE pEIICHHUS U JeHCTBUS,

(hopMyIUpOBaTh U OLICHUBATH PUCKHU U TIOCIIEICTBUA, (OPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI
Ilo3naBaTenbHbIC yHHBepPcaIbHbIE YueOHbIE JelCTBUSA
ba3oBrble Jornyeckue 1eHCTBHSA:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEMAaTHYECKHX OOBEKTOB,
TIOHSATHN, OTHOIIEHWH MEXAY MOHATHUSAMH, (HOPMYITUPOBATH OMPEACIICHUS TOHSITHM,
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIacCHU(PUKAIIMK, OCHOBAHUS 711 0000IEeHUS
Y CPaBHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJN3a;

BOCTIPUHUMATH, (DOPMYIUPOBATH U MPEOOPA30OBLIBATH CYXKIEHHUS: YTBEPIUTEIbHBIE U
OTpHIIaTeNbHBIE, €IMHUYHBIE, YACTHBIE U O0IINE, YCIOBHBIC,

BBISIBIISITh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS B aKTax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKACHUAX, NpeuiaraTb KPUTEPUU JIsS BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

JieNiaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U MHIYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHUI TI0 aHAJIOTHH;

pa3bupath 10Ka3aTeabCTBa MATEMAaTHUECKUX YTBEPKACHUH (IIPsIMbIE U OT IPOTUBHOTO),
MIPOBOJUTH CaMOCTOSATEIBHO HECJIOXKHBIE JI0Ka3aTelbCTBA MaTeMaTU4YecKUX (aKToB,
BBICTPAaMBaTh apryMEHTALUIO, IPUBOJUTH MPUMEPBI U KOHTPIIPUMEPBI, 000CHOBHIBATH
cOOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CcHoco0 pemieHus ydeOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BeIoUpaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIEHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBrble ncciienoBareibcKue AeiiCTBHSA .

UCIIONb30BaTh  BOMPOCHl ~ KaK  MCCIEJOBATEIIbCKUH  MHCTPYMEHT  IO3HAHHMSA,
(dbopMyITHPOBaTh BOMPOCHI, (GPUKCHPYIOLTUE IPOTUBOPEUHUE, TPOOIEMY, CAMOCTOSITEIIHBHO
yCTaHaBIUBaTh UCKOMOE U JaHHOE, (JOpMUPOBATh TUIIOTE3y, apTYMEHTUPOBATH CBOIO
MO3UIMI0, MHEHHE;

MPOBOJHUTH MO CaMOCTOSITENIbHO COCTABIEHHOMY IIJIaHY HECTOKHBIM HSKCIEPUMEHT,
HEOOJBIIIOE UCCIEOBAHUE TIO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTy COOOH;

CaMOCTOSITENIBHO ~ (OpMYIHPOBaTH OOOOIIEHHS U  BBIBOABI TI0  pe3yiabTaTaM
MPOBEIEHHOTO HAOIIOJCHHUSI, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIEHU;
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MPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHUC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora ¢ undopmanueii:

BBISBJIATH HEIOCTaTOYHOCTh M M30BITOYHOCTH MH(OPMAIMH, AAHHBIX, HEOOXOAUMBIX
IUISL PEICHUS 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATU3MPOBATH W HMHTEPIPETUPOBATH HMH(POPMALIUIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

BBIOMpaTh (hopMy IpeacTaBiIeHU HHOOPMAIIUH U WILTIOCTPUPOBATH pelIaeMble 3a/1a41
CXeMaMH, AuarpaMMaMu, HHOHU rpadukoil u nx KOMOMHALIUAMU;

OIICHUBATh HAAEKHOCTh MHPOPMALIUH 110 KPUTEPHUSIM, MPEIUIOKEHHBIM YIUTEIEM WIIH
c(OPMYIIMPOBAHHBIM CAMOCTOSITENHHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHBLIC y‘{eﬁﬂble JeHCcTBHUA:

BOCIIPHHUMATH U ()OPMYITHUPOBATH CYXJICHUS B COOTBETCTBHH C YCIOBHSAMH H IEIISIMH
oOmIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MMMCbMEHHBIX TEKCTaX, IaBaTh IMOSCHEHUS 0 X0y PEIICHHs 33]]aui, KOMMEHTHPOBATh
MTOJTY4YEHHBIN pe3ynbTar;

B X0JI¢ OOCYXJICHHUS 3a7aBaTh BOTPOCHI IO CYMIECTBY 00CYKTaeMOU TEMBI, TIPOOJIEMBI,
pelnraeMo¥ 3a1a4uu, BICKa3bIBaTh UJICH, HAIICIICHHBIC HA TIOUCK PEIIeHHUs, COITOCTABIIATh
CBOM CYXKJICHUS C CYXKJICHUSIMH IPYTUX YIACTHUKOB JIMAora, OOHAPYKUBATh Pa3IHIUE
U CXOJACTBO TO3UIMKA, B KOPpPEeKTHOH (opme (opMynmupoBaTh pa3HOTIIACHS, CBOU
BO3paXKECHHUS;

MIPEJICTaBIATh Pe3ybTaThl PEUICHUS 3aJaud, SKCIEPUMEHTa, UCCIeA0BAHUS, MTPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHSI ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEH ayJTUTOPUH,

MMOHUMATb U UCII0JIb30BATh MPEUMYIIECTBA KOMaHTHOM M HHAUBUAYAIbHON pabOThI MpU
pelIeHnH y4eOHbIX MaTeMaTHYEeCKHX 3a/1ay;

MIPUHUMATD 11eJIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHON
paboThl, pacripeensaTh BUABI paboT, J0TOBAPUBATHCS, 00CYKIaTh MPOIIECC U PE3yJIbTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBATh B IPYNIIOBHIX (hopMax paboTel (00CykaeHHs, 0OMEH MHCHHSIMH, MO3TOBBIC
HITYPMBI U IPYTHE), BHIIIOJIHATH CBOIO YaCTh PabOTHl M KOOPAUHUPOBATH CBOU ICUCTBUS
C IPYTMMH YJ€HaMH KOMaHJbl, OLICHHBATh KA4eCTBO CBOET0 BKJIaJa B OOIIUN MPOIYKT
0 KpUTEPUSIM, CPOPMYIUPOBAHHBIM YYACTHUKAMU B3aHUMOICHCTBUSL.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AelicTBUS
Camoopranuszanmsi:

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH, AJITOPUTM pEUIeHHs 3ajauyd (WIM €ro 4acTb),
BBIOMpATh CMOCOO pelIeHHss ¢ YY4ETOM MMEIOUIMXCSl PEeCypcoB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHPOBAaTh U KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C YYETOM
HOBOH MH(pOpPMAIUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh criocooamMu CaMOIIPOBECPKU, CAMOKOHTPOJIA IMPOLECCa U PE3yJibTaTa PCIICHUA
MaTeMaTHUYEeCKOM 3aga4u,



® TPEIBUAETH TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh NPU PEIICHUH 33/1a4H, BHOCHUTH
KOPPEKTHBHI B JICATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, HAMJICHHBIX OMIUOOK,
BBISIBJICHHBIX TPYAHOCTEH;

® OIICHMBATh COOTBETCTBUE PE3yibTaTa JACATEIbHOCTH MOCTaBICHHON HETH U YCIOBUAM,
OOBSICHATH MPHUYUHBI TOCTHXKEHUS UITH HEIOCTH)KEHUS LI, HAXOAUTh OMIMOKY, 1aBaTh
OILICHKY ITPHOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K xonmy oOyuenuss B 7 KJjacce OOydYarOUIMICA TOJYYUT CIEAYIOIIME MPEIMETHBIC
pe3ybTaThI:

Yuciia ¥ BbIYMCICHUS

BoinonHATh, couerass YCTHbIE W NHCbMEHHbIE MPUEMBI, apUPMETHUECKUEe JEHCTBUS C
paloHaIbHBIMU YK CIAMHU.

Haxonuth 3HaueHMs YHUCIOBBIX BBIPRKEHWUH, NPUMEHATHh pPa3HOOOpaszHble CHOCOObI U
NpUEMBl BBIYMCICHUS 3HAYEHUH JPOOHBIX BBIPAKEHUN, COJEpKAIIMX OOBIKHOBEHHBIE U
NeCSITUYHBIE TPOOH.

[lepexonuTe OT oAHOM (popMbl 3amucu ducen K Ipyroi (mpeoOpa3oBHIBATH JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHYHYIO, B YacCTHOCTH B OECKOHEUHYIO
JECSITUYHYIO IpOOB).

CpaBHUBaTh U YHOPSAJOUNBATH PALIMOHAIIbHBIE YUCIIA.

OKpyrasTe yncna.

BBINOJIHATE NPUKHUIKY U OLICHKY pE3yJIbTaTa BBIYMCICHUM, OLICHKY 3HAYEHUN YHCIIOBBIX
BBIPAKECHUH. BBINOIHATE NEWCTBHS CO CTENEHAMHU C HATYypPaJIbHBIMU ITOKA3aTEIIMHU.

IIpuMeHATh IPU3HAKY JEIUMOCTH, Pa3I0KEHUE HA MHOKUATEIHN HaTypaJIbHBIX YHCEIL.

PemaTte mNpakTUKO-OPHUEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOIICHHEM BEIINYUH,
IIPONOPLMOHAIBHOCTBIO BEJIMYNH, IPOLEHTAMH, HHTEPIIPETUPOBATE PE3YIbTaThl PELICHAS 33434
C Y4€TOM OTpaHUYEHHUH, CBSI3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMbIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHUsI

Hcnonb3oBathk anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHMs y4eOHOTO MaTepuania.

HaxonuTh 3HaueHnst OyKBEHHBIX BBIPAKEHHUH IIPU 3aJJaHHBIX 3HAYECHUSAX [1€PEMEHHBIX.

BeimonsaTe npeoOpa3oBaHus 1IEJI0r0 BbIPaKEHUS] B MHOTOWIEH IPUBEACHUEM M0J00HBIX
CJIaraeMbIX, paCKphITHEM CKOOOK.

BbINOJIHATE YMHOXEHHE OJHOWIEHAa HAa MHOTOWIEH W MHOIOWIEHa Ha MHOTIOYIIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcymiecTBIATh pa3ioKEHUE MHOTOWICHOB HA MHOXKMTEIM C IOMOIIBK) BBIHECEHUS 3a
CKOOKH OOIIero MHOXUTENS, TPYNIUPOBKHU claraeMblX, IpUMeHeHUs: (GopMysl COKpaléHHOTro
YMHOKEHUS.

[IpumensTh npeoOpa3oBaHUs MHOTOYJICHOB Ul pEIIEHUs pa3IMuHBIX 33734 M3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHON NTPAKTUKH.

Hcnonb3oBaTh CBONHCTBA CTENEHEN C HATypalbHBIMH MOKa3aTeIsIMH Ul IpeoOpa3oBaHUs
BBIPAXKCHUI.

YpaBHeHHUS U HEPABEHCTBA



PemaTte nmHeliHBbIE ypaBHEHHS C OJHOM IMEPEMEHHOM, NMPUMEHSS IMpaBUja MEpPexoaa OT
HCXOJHOTO ypaBHEHUS K pPAaBHOCWIbHOMY eMy. I[IpoBepsaTh, SBISETCS JIM YUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduueckre METO bl PH PEIICHUH TMHEWHBIX YPABHEHUN M HX CHCTEM.

[TonGupath npuUMepsI ap YMCell, SIBISIOUIUXCS PElIeHUEM JIMHEWHOTO YPaBHEHHUS C IBYMSI
[IEPEMEHHbBIMH.

CtpouTh B KOOPAWHATHOM IIJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHUS C IBYMS
MIEPEMEHHBIMHU, MOJIB3YsCh T'Pa(UKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemath cucrembl ABYX JIMHEHHBIX ypaBHEHHIl C JByMS NE€PEMEHHBIMH, B TOM 4YHCIIE
rpaduuecKu.

CocraBnaTh M pemath JUHEHMHOE ypaBHEHHE WM CUCTEMY JIMHEWHBIX YpaBHEHUU IO
YCIIOBUIO 3a/layl, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJayd IOJyYEHHBIN
pe3ynbTar.

DyHKUUHA

N300paxkaTh Ha KOOPAMHATHOM NPSIMONM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJIWHATaM, Jy4Hd, OTpPE3KH, WHTEpBalbl, 3alUChIBaTh YHCIOBbIE MPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

OtmedaTh B KOOPJMHATHOM IJIOCKOCTH TOYKU IO 3aJaHHBIM KOOPAMHATaM, CTPOUTH
rpaduku muHeRHbIX QyHKUKNA. CTpouTh rpaduk QyHKIUHN y = |X|.

OnuceiBaTh € NOMOIIBIO (PYHKIUN M3BECTHBIE 3aBHUCUMOCTH MEXAY BEIMYMHAMMU:
CKOPOCTb, BpeMs, PacCTOSIHME, IIeHa, KOJIUYECTBO, CTOMMOCTb, IMPOU3BOIUTEIBHOCTh, BpEMH,
00BEM paboTHI.

Haxonuts 3HaueHre (pyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpadudeckuid crocod MPenCcTaBlICHUS W aHadu3a WHQPOpPMAaIUW, WU3BJICKATh U
HMHTEPIPETUPOBATH MHPOPMAIIHNIO U3 TpahUKOB peaabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHmy oOydyenuss B 8 kiacce oOydarOmMiiCS TMOTYYUT CIACAYIOMIUE TPEIMETHBIC
pe3ynbTaThl:

Yucsia 1 BBIYUCICHUSA

Hcnonp30Barh HavyallbHbIE MPEACTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX YUCEN IS
CpPaBHEHHUsSI, OKPYTJCHHUS M BBIYMCICHUHN, HM300pa)kaTh AEUCTBUTENbHBIE YWCIA TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOHA.

[IpumeHsaTh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh KBaJpaTHbBIE
KOPHH, UCIIOJIB3YS MPU HEOOXOUMOCTH KaJbKYJISATOP, BBIIOIHATH MpeoOpa3oBaHusl BbIPAKEHUH,
CoJIepXkKalIuX KBaJpaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBarh 3amucu OOJNBIIMX U MaJbIX YHCEN C MOMOIIBIO JIECATHYHBIX ApolOed u
creneHel yucna 10.

Anredpanyeckue BbIpasKeHUsI

[IpuMeHsATh MOHSATHE CTEMEHH C LeJbIM ToKa3aTelieM, BBIMOJHATH MPeoOpazoBaHUs
BBIPAKEHUH, COAEPKALNX CTENIEHH C LIEIbIM IIOKA3aTEIIEM.

BhINIONHATE TOXKAECTBEHHBIE MPEOOpa3oBaHUs pPAlMOHAIBHBIX BBIPAKCHUHA HA OCHOBE
MpaBWJI JCHCTBUI HAaJl MHOTOWIEHAMH U anreOpandecKuMu JpoOsiMHL.

PacknanpiBath KBagpaTHBIA TPEXUIEH HA MHOKUTEIH.

[TpumensaTH MpeoOpa3oBaHus BRIPAKEHUH TS pEIICHUS Pa3IMYHBIX 33124 U3 MAaTEeMAaTUKH,
CMEXHBIX MTPEAMETOB, U3 PEATTLHON IIPAKTUKH.

YpaBHeHUS U HEPABEHCTBA
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Pematp nuHelHbIe, KBaApAaTHbIE YPAaBHEHUS U PALlMOHAJIbHBIE YPABHEHUS, CBOJAAIIMECS K
HUM, CUCTEMBI JIBYX YPAaBHEHUH C ABYMS IIEPEMEHHBIMMU.

[IpoBoauTH MpPOCTENIINE UCCIAEAOBAHUSA YPABHEHUM U CUCTEM YPaBHEHHM, B TOM YHCIIE C
pUMEHEHHEM Tpa@UUeCcKX MPeICTaBIeHUH (YCTaHABIMBATh, UMEET JIM YPAaBHEHHE WIIN CHCTEMA
YPaBHEHUH pELIEHUs, €CIIU UMEET, TO CKOJIBKO, U ITPOUEe).

[lepexoauTs OT cIOBEeCHOW (OPMYIUMPOBKH 3afadn K e€ anreOpandeckod MOAeTH C
IIOMOIIBIO COCTAaBJCHUSA YPAaBHEHMsSI WJIM CHCTEMbl ypaBHEHHWiIl, HWHTEpIPETUPOBAaTh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4H MOJYyYEHHBIN pe3yibTar.

[IpyuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKH, PEIIaTh JIMHEHHbIE
HEpPAaBEHCTBA C OJIHOM MEPEMEHHOM W HUX CHCTEMBbI, JaBaThb I'paUUECKyl0 WLIIOCTPALIUIO
MHO>KECTBA PELLICHNI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[Tonumarsb 1 UCHOIB30BaTh (PYHKIMOHAIBHBIE MOHITHS U A3bIK (TEPMUHBI, CHMBOJMYECKHE
0003Ha4YeHMs), ONPEEIIATh 3HaUeHNE (PYHKIMU 110 3HAUEHUIO apryMEHTa, ONpeaeisaTh CBONCTBA
¢dbyakmu o e€ rpaduky.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUJA:

y = k/x, y = x2, y = X3,y = |x|, y = VX, onuceIBaTh CBOMCTBA YHCIOBON (DYHKIMH MO €&
rpaduky.

K koHmy oOydeHuss B 9 kJacce oOydarOmMICS TMOTYYUT CIACAYIOMHUE TPEIMETHBIC
pe3ynbTaThl:

Yucia v BBIYUCTICHUSA

CpaBHUBATh U YNOPSAJOYNBATH PALIMOHAIIBHBIC U UPPALIUOHATIbHBIC YHCIIA.

BeimonsaTe apudmMeTnueckue AEHCTBUS C palMOHAIBHBIMU YHMCIAMHU, COYETasi YCTHBIE U
IIMCBMEHHBIC ITPUEMBI, BBITIOJIHATH BBIYNCICHHS C UPPALIMOHATIbHBIMU YHCIIAMU.

Haxonuts 3Ha4YeHUs CTENCHEW ¢ LENBIMU NTOKA3aTeIsIMU U KOPHEH, BBIYNCIIATh 3HAYCHUS
YHCJIOBBIX BBIPAKCHHUMN.

OKpyryiATh [EHCTBUTENBHBIC 4YMCJIA, BBINOIHATH IPUKUAKY pPE3yJIbTaTa BBIYHUCICHMM,
OLICHKY YHCJIOBBIX BBIPAXKCHU.

YpaBHeHUs] M HEPABEHCTBA

PemaTs nMHENHHBIE ¥ KBAIPATHBIE YPABHEHM S, YPABHEHM S, CBOIALIUECS K HUM, ITPOCTEHUILINE
IpOOHO-pallMOHATIbHBIE YPABHEHMSL.

Pematp cuctemspl 1ByX JIMHEHHBIX YPAaBHEHMM C JBYMs NIEPEMEHHBIMU M CHUCTEMBI ABYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE ABJIACTCS JIMHEUHBIM.

Pemate TekcToBble 3ajauM  anreOpandeckuM CIIOCOOOM C IOMOILBIO COCTaBJICHUS
YPaBHEHUS WIM CUCTEMBI IBYX YPaBHEHH C IByMs [IEPEMEHHBIMH.

IIpoBouTh MpoOCTENIINE UCCIIEN0OBAHNS YPABHEHUI U CUCTEM YPAaBHEHUH, B TOM YHUCIIE C
IIPUMEHEHHEM IrpapUuecKuX MpeCTaBIeHUH (YyCTaHaBIMBaTh, UMEET JIM YPAaBHEHUE UM CUCTEMA
yYpaBHEHUH pELIeHHUs, €CII UMEET, TO CKOJIBKO, U Ipoyee).

Pemate nuHeiiHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh peEIIEHUE
HEPABEHCTB Ha YMCIOBOU MPSAMOM, 3alIUCHIBATh PEIICHUE C TIOMOILBIO CHMBOJIOB.

Pemats cuctemsbl INHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOUAIOIINE KBaIPaTHOE
HEpaBEHCTBO, M300pakaTh pEIIeHUE CUCTEMbl HEPAaBEHCTB Ha YHMCIOBOM NMpPSMOM, 3alUCBHIBATh
pELIEHNE C IOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPU PELIEHUH Pa3IMYHBIX 3a]ad.

DyHKUUH
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Pacnio3naBate (yHKIIMHM U3y4eHHBIX BHIOB. [I0Ka3bIBaTh CXeMAaTUYECKU PACIIOJIOKEHHIE Ha
KOOPJIMHATHOM MJIOCKOCTH IpadukoB GyHKIui Buna: ¥y = kX, y = kx + b, y = k/x, y = ax2 + bx +
C,y =x3, y=1x, y = |x|, B 3aBHCHMOCTH OT 3HaueHH KOIDDUIHEHTOB, OMICHBATE CBOHCTBA
GbyHKIUH.

Ctpouth M HM300pakaTh CXEMAaTHYECKU TPapUKH KBAJPATHUHBIX (DYHKIIHIA, OMUCHIBATH
CBOMCTBA KBaAPATHYHBIX (DYHKIHUN N0 UX TpapHrKaMm.

PacrniozHaBath kBagpaTHUHYIO QYHKIUIO 10 GOpMYJIe, IPUBOJUTH IPUMEPHI KBAAPATUUHbIX
GyHKIUH U3 peanbHOM KU3HH, (PU3UKH, TEOMETPHH.

YucJ10BbIE MOCJIEJ0BATEIbLHOCTH H IPOIPECCHH

PacniozHaBath apupMeTHUECKYI0 U T€OMETPUYECKYIO IIPOTPECCUM MPHU Pa3HBIX crocodax
3aJJaHHUs.

BbINONHATE BBIUMCIEHUS] ¢ UCHOJB30BaHUEM (OPMYJ N-r0 4WieHa apuPMETHYECKON U
F€OMETPUYECKON MPOrPECCUi, CyMMBI IIEPBBIX N YJICHOB.

N300paxkaTh 4iaeHbl NOCIEI0BATENBHOCTH TOUKAaMH Ha KOOPIUHATHOMN TIOCKOCTH.

Pemats 3a1aum, cBsI3aHHBIE C UMCIOBBIMH MOCJIEIOBATEILHOCTSMHU, B TOM YHCJIE 337a4U U3
peasibHOM JKHU3HHM (C UCTOIb30BaHUEM KaJIbKYISITOPA, IU(PPOBBIX TEXHOJIOTHUIA).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrtpoiasbubie | IlpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucna u BeUUCieHUs. ParnoHanbpHbIe o5 5 9 bubmmoreka [{OK
qucIa https://m.edsoo.ru/7f415b90
bubmmoreka [{OK
1
2 AJITEOPAITIECKHE BEIpaK eI 21 3 https://m.eds00.ru/7f415b90
bu6moreka [IOK
2 2 1
3 ¥/PABHCHN I HEPARCHCTED 0 https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
. D 24 2
4 Koopaunarst u rpaduiit. Pymicui 3 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
IT 0600 6 1 1
> OBTOpEHHE H 0bo0IEHE https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 10 8
I[TPOI'PAMME
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8 KJIACC

KoauvecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 Uucna u Beruucnenus. Kpagpartueie 15 1 1 bubnuorexa [JOK
KOpHHU https://m.edsoo.ru/7f417af8
5 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 1 9 bubmmoreka [IOK
HoKazaTeneM https://m.edsoo.ru/7f417af8
AnreOpandeckre BBIPaKEHUS. bubnuorexa [JOK
3 I 5 1 1
KBaaparHslii TpéxuieH https://m.edsoo.ru/7f417af8
4 AnreOpandeckre BBIPaKEHUS. 15 1 1 bubnuorexa [JOK
AureOpandeckast 1poob https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 1 bubmuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 1 1 bubmuorexa [JOK
ypaBHEHUIA https://m.edsoo.ru/7f417af8
bub OK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 12 1 1 h tI/tIp::I;I/(r)rTlZI;asi).ru 17§417af8
bu6mmoreka [JOK
8 OyHkiu. OCHOBHBIC TIOHATHUS 5 1 1 https.//m.edso.ru/7f417af8
bubmuoreka [JOK
9 O 4 9 1 1
yHicLHH. HHCI0BbIC pyHicLiLH https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
10 IT 6 1 0
OBTOpCHie i 0000LeHHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME 102 10 10
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9 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI

pecypcsbl

1 Uucna v Beruncienus. JleicTBUTENbHBIE 9 1 1 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08

9 VYpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 5 1 bubnuoreka [JOK
OJTHO¥ MepeMEeHHON https://m.edsoo.ru/7f419d08

3 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 14 1 1 bubmuorexa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f419d08

bu6mmoreka [IOK
4 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 16 1 1 httos://m.edsoo.ru/7f419d08

bu6mmoreka [IOK
> Dy 16 1 2 https://m.edsoo.ru/7f419d08

bubmuoreka [JOK
6 YucioBble HOCIEA0BATEIBHOCTH 15 2 2 https://m.e ds;f).ru 17§4194d08

7 [ToBTOpEHME, 0600IIEHNE, CUCTEMATU3AIIHS 18 5 5 bu6mmoreka [JOK
3HAHUHI https://m.edsoo.ru/7f419d08

OBUIEE KOJIMYECTBO YACOB I10 102 10 10

I[TPOTPAMME
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Co;[epncaHHe HallMOHAJIbHBIX, PCTUOHAJIBHBIX W 3THOKYJIBTYPHBIX 0COOEHHOCTEH 110

peaMETy

OTPaXEHO B

KaJICHAAPHO-TCMATUICCKOM

IJIaHUPOBAHUU C Y4€TOM

COOTBETCTBYIOLIMX TEM, MOJIOKEHHH 0a30BOT0 KOMIIOHEHTa Mporpammbl. Pacnpenenenus

y4eOHOTO BpEMEHHM 3aIUIaHUPOBAHBI B (OpPME IKCKYPCHIA,

(parMeHTapHO B YPOKH.

YPOKOB HWJIA BKJIFOUEHBI

HauuoHnasbHble, pernoHajJbHbIe H 3THOKYJILTYPHBIE 0COOEHHOCTH 10 ajredpe 7 Kjace

Ne CoaepikaHue HAIIMOHAJIBbHBIX, PETHOHAJIBbHBIX U
Tema ypoka .
HPD2O ITHOKYJIbTYPHBIX 0CO0€HHOCTEM
5 Pemrenne 3amau ¢ mnomonisro | Pemenune 3a/1a4 c HCIIOJIb30BAaHUEM
yYpaBHEHUI JeMorpapuueckux U 3THUYECKUX JaHHBIX
CocraBnenne maremaruyeckoit | Kakoit BeiOpate Oank B UYensbuncke? CpaBHeHUe
3 MOJIENI pealibHbIX CUTYalluid Ha | JOXOJOB MO MPOLEHTaM
MIPOLIEHTHI
CocraBiieHHEe MaTeMaTH4YeCKOW | 3aJauM Ha ABWOXKEHUE 1O joporaM u pekam FOxHoro
4 MOJIEJIA peaIbHbIX CUTyalluid Ha | Ypana
JIBUKEHHE
7 Jluneitnast pynkuus u e€ rpaduk | Pemienne 3amad c HCMOJIB30BaHUEM MaTEpHUAJIOB
I'MBJ1/] YensOouHcka
Jluneiinas  ¢yHkmus u  ee | OyHKIIMOHAIBHBIC 3aBUCHUMOCTH B
3 rpadux, pacrosio’KeHue | TEXHOJIOTUYECKUX Mpolieccax 3aBo1oB YensOnHcka
rpa¢ukoB B 3aBHCHUMOCTH OT
ko3 urmeHToB
9 Jluneiinas ¢yHxkiwmsa 1 ee rpaduk, | Pemenue 3a1a4 c HCITIOJIb30BAaHUEM
pelieHye 3a1a4 METEOpOJIOTUYECKUX JaHHbIX YensiOnHckoi obnactu
BosBenenue B cTerneHb cTerneHn Pemenne 3a1a4 ¢ MCHOJIB30BAaHUEM 3KOJIOTMUECKHUX
10 cBeneHni o YensOuucky u YensOuHCckoi 06acTi
11 OyHKIpA Y = x° U 68 rpaduk. [TapaGona B apXUTEKTYPHBIX  COOPYKEHUSX
Yensbuncka
CooTHolleHHe Mexay | TpeyroJlbHUKM B apXUTEKTYPHBIX COOPYXKEHUSAX
13 CTOpOHAMHU u yrinamu | YensaOuHcka
TpPEYroJbHUKA
Cucrembl JTMHEHHBIX ypaBHEHUH | Pemienne 3ajay MO  CTaTUCTUYECKUM  JaHHBIM
16 C ABYMsI IEPEMEHHBIMU VYpansckoro deaepaibHOro OKpyra
Pemenne 3anau ¢ nomonipto cucreM | Pemenne 3agad ¢ MCIONB30BaHMEM  JAHHBIX
17 YpaBHEHUI Kpacnoit kauru Yensounckoit o6iaactu
Pemenne 3amau ¢ nomouipto | Pemenne 3amad ¢ MCIONB30BaHMEM  JAHHBIX
18 YPaBHEHUI METaJUTypruueckux KomMOuHaToB YemnsOuHCKa WU
YensOunHCcKoM 0b6macTu

HanmonanbHbIe, pernoOHAJIbHBIC M 3THOKYJIbTYPHbIE 0COOCHHOCTH 0 ajredpe 8 kiaacc
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CTaTUCTUYECKOUN HH(pOpMALIUH.

Ne ConepxxaHue HAUMOHAJIBHBIX, PETHOHAJIBHBIX U
Tema ypoka .
HP20O ITHOKYJILTYPHBIX 0COOCHHOCTEM
K [Toctpoenue rpadMKoB MO0 CTATHCTUYECKUM JTaHHBIM
2 A. QyHKums Y = ; 1 ece YenstOMHCKON 00/1aCTH.
CBONCTBA.
A. Pemenue 3amau ¢ nomomplo | Penienue 3a1a4 ¢ UCIOIb30BAHUEM JIAHHBIX
8 KBaJIpaTHBIX YPaBHEHUH. ropHO100bIBatoIel npoMbliieHHocTH FOXHOTrO
Vpana.
9 A. Pemienue 3a71a4 ¢ IOMOIILIO Pemenne 3agad ¢ HCIOJB30BAaHHEM  JTAHHBIX
KBaJPaTHBIX YPAaBHEHUM. METaJITyprUueCcKO MpOMBILIUIEHHOCTH YensOnHcKa.
A. Pemienue 3a71a4 ¢ IIOMOIILIO Pemenue 3amad ¢ UCHOJIB30BaHUEM CBEIEHUU O
11 palMOHANIBHBIX YPAaBHEHMI Ha IMPOTSKEHHOCTH M HAIIPaBJICHUAX JOpOr Ypasa.
JBIKECHHUE.
A. IlorpemHoCTs 1 TOYHOCTH Boruncnenune npuOMMKEHHBIX 3HAUEHUHM B pamMKax
13 MPUOTMKEHHUS. YHUCIIEHHOCTH CTYJIEHTOB OJIHOMMEHHBIX (PaKyIbTETOB
UenaOuHCKUX yueOHBIX 3aBECHUM.
A. COop u rpynnupoBKa Pemenne 3amay ¢ MCMONIB30BaHUEM CTAaTUCTHUYECKUX
15 CTaTHUCTUYECKUX JAHHBIX. nokazareneil YensOunckon obiaactu
A. Harmsnaoe mnpencraBieHue | Permenue 3a1ad ¢ MCMOJIB30BaHUEM IEMOTPAPUISCKIX
16 CTaTUCTUYECKOW MH(popMaIuu. | mokasarenei YensOmHckoi obmacTu
17 A. Harnannoe npencraBienue | Pemienue 3amad ¢ ucnosib3oBaHueM pe3yinbraroB OI'D

o mareMatuke B MAOY COLI Ne 14 r. YenstOnncKa.

HaununoHaibHbIe, perMOHAJbHbIE H ITHOKYJIbTYPHbIE 0COOEHHOCTH 1O ajiredpe 9 kiacc

Ne Conep:xaHue HAIIMOHAJILHBIX, PETMOHAJbHBIX U
Tema ypoka .
HP20 3THOKYJbTYPHBIX 0CO0€HHOCTEM
A. Oyukuus Y = X" Pemienne 3amadu ¢ UCIOJNB30BAaHUEM  JaHHBIX
3 HNpEeANPUITHI METaJULypru4ecKou u
CEJIbCKOX035MCTBEHHOU MIPOMBILIEHHOCTH
Yensbuncka u YensOMHCKOM 061acTH.
A. Pewrenne HepaBeHCTB | Pemienue 3amad ¢ HMCMIOJIB30BAaHUEM 3KOJIOTMYECKHX
5 METOJIOM UHTEPBAJIOB. naHHbIX YensOuHCKa.
A. Pemenue 3anauy ¢ noMmonipto | Pemenue 3amady ¢ UCHOJIB30BAaHUMEM MOKa3aTesen
5 CUCTEM  YpPaBHEHUH  BTOPOM | CENBCKOXO3SIMCTBEHHOM JIeATENBbHOCTH B
CTEIICHH, c aneMeHTamMu | YensOuHCKOM obmacTu
T€OMETPHUH.
A. Pemenue 3amau ¢ nomonipto | Pemenne 3agady ¢ MCHOJIB30BAaHUEM  JIAHHBIX
7 CUCTEM  YPAaBHEHUH  BTOPOU | IPOMBILIJIEHHBIX HNpEANPUATHI YensOuHckon
CTETeHH Ha padoTy. obnactu
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A. Pemtenne 3amad ¢ OMOIIBIO

ITo noporam u pexkam Ypaina.

8 CHCTEM  ypaBHEHUH  BTOpOH
CTETICHU Ha JBIKEHHE.
A. ®opmyma n-ro uneHa | Kakoii ©Oank YensOuncka BbeiOpars? CpaBHEHHE
10 reOMETPUIECKOH MPOrPECCHH. JIOXOJIOB OT BKJIQJIOB TI0 TIPOLIEHTAM.
12 A. Tlpumepsr komOuHaTtopHBIX | CTaTHCTHYECKHE CBeleHHs 00 3THOce YensaOMHCKOMH
3ajad. oOnactH.
A. OrtHocutenpHas 4yactora | PemieHme 3amad  C  HCMOJIB30BAHHEM  CBEACHUI
15 CIIy4aifHOTO COOBITHS UenaOMHCKOTO LEHTpa IO TUIPOMETEOPOJIOTUU U
MOHUTOPHHTY OKPYKAFOIIEH Cpe/Ibl
A. OrtHocutensHass yactota | FOxxHO-Ypanbckue noTepen
16 CITy4aitHOTO COOBITHSI.
18 A. 3ajaun Ha TIPOLIEHTHI Pemenne 3amay Ha TPOLEHTHI C HCIOJB30BAHHEM

JTaHHBIX 0 ¢uiope u payHe MnbMeHCKOro 3aroBeHIKA

18




