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HMosicanTensnan 3anmeka
[Iporpamma coctasieHa Ha OCHOBE TpeBGOBAHMI K pesyapTataM ocsoeuus OOIT 000
(@I'OC O00) ¢ yuetom nmporpaMM, BKIIOUEHHBIX B e CTPYKTYpY.
Mecro npeamerta B yueGrom niane: o6s3aTenbHAs 4acTh.
IIpeamerras obnacTs: MaTemaruka u uHdopMarika,

OcHOBHBIC 3alaun  peaiM3AlMM  COACPKAHMA: OOCCHCYEHHE OCOHAHMA 3HAYCHMS
MaTeMAaTHKH B MOBCCIHCBHOH XKH3HHM 4e/0BeKa; POPMHPOBaHME IPEACTABACHHN O COMMAILHBIX,
KYJIBTYPHBIX M MCTOPHYECKHX (aKTOpaX CTaHOBICHHS MATEMAaTHYECKON Haykw: obecreuchue
NOHUMAHMS POIH WHPOPMAUWOHHBIX NPOLECCOB B COBPEMEHHOM MHPE, (QOPMHPOBANHS
NMPEACTABACHAH O MaTeMATHKE KaK 4acTh OOICYENOBEUeCKOl KyThTYDPhL YHHBEPCAILHOM #3bIKE
HayKH, MO3BOMIAIONIEM ONUCHIBATL U H3YHaTh PEAIbHBIC IPOLECCH H AB/ICHHS.

B pesyabrare wm3ywenns npeamersoit obaactn  "Martemartuka w HHdopmaThra"
00yHRIOUIHecs Pa3BHBAIOT JOFHYECKOS H MATEMATHUECKOE MBIIITCHHE, NONYYAIOT Npe/cTaBieHne
0 MaTCMATHYCCKUX MOACIAX: OBIANCBAIOT MATEMATHYCCKIMH PACCYKICHHAMU; VHATCH NPHMEHSTEH
MATEMATHYCCKHE 3HAHHA [IPH PEIUCHHH Pas/IMYHbLIX 387184 ¥ OLCHHBATL NOJYUSHHBIE PE3YIbTATEL
OBIAJCBAIOT YMCHMAMHM pellleHus Y4eOHBIX 3ajzad: pasBHBAKOT MAaTEMATHUECKYI) HHTVHLHIO:
TOYHAIOT MPEACTABACHHE 00 OCHOBHBIX HHPOPMALIMOHHEIX NIPOIECCAX B PeatbHbIX CHTYALHSX.

KomiuecTBo y4eGHBIX YacoB, Ha KOTOPbIE PacCumTaHa MPOrpaMMa;

Krace 7Kmace | 8 kaace 9 knace
Komnuectso yuebubix Heeln 34 34 34
KommyecTBo 4acoB B He1emMO, Y/Hen 3 3 3
Ko:maecTBo 4acos B rof. 9 102 102 102

Ilpu peasmzanny NporpaMMBbl HCNOB3YIOTCH V4eOHHKH

Haumenosanue :
ABTOp/ aBTOPCKHH KOJIEKTHB Knace M3parenscreo
yueOHnKa

A.I'Mopakosuy, JI.A.Asnexcanaposa,
T.HMumycruna, E.E. Tymsunuckas u ap. / |
Ioxa pen. f
A.I'. Mopakosuya |

Aarebpa 7 "Muemosznna’

A.I'Mopakosny, JI.A.Asiekcanposa,
T.H.Mumycruna, E.E. Tynpunuckas u ap. /
[Tox pen.

A.I'. Mopakosnua

Anrebpa 8 "Muemoszuna”

A.I' Mopakosny, JI.A. Anekcaniposa, ,
T.HMumycruna, E.E. Tyasuunckas u ap. /
ITox pex.

A.I'. Mopakosuyua |

|\ AunreOpa 9 "Muemosuna"
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ITaanupyevbie pe3yabTaThl OCBOCHHS YHeOHOI0 nIpeamera

Obmue npeaMeTHbie pe3yabTaTbl 0CBOCHHS NPOrPAMMBI

B pesyabrate mayyeHus xypca aareOpbl ¥ BbITYCKHHKA NPH NOJYYEHHH OCHOBHOIO
obwero obpasoBanusa GyaeT cHopMHPOBAHO MPEACTABICHHE O MATEMATHKE Kak O MeTomae
NO3HAHHA JCHCTBHTEILHOCTH, TO3BOMSIONIEM ONUCHLIBATE M M3Y4aTh peanbHBIE MPOLECCH H
ABNTCHHA. Yvammiics OCO3HaeT pojb MaTeMarTHKu- B pazsutud PoccuM M MUpa, Hay4yuTCs
MPHBOANTE NPHMEPHl W3 0TEYECTBSHHON M BCeMHPHON MCTOPHH MaTEeMaTHYECKHX OTKPBITHH H
¥X ABTOPOB.

BRmMYCKHMK OBJajcer yMmeHHeM padoTaTh ¢ Y4YeOHBIM MaTeMaTHYECKHM TEKCTOM
(aHA/M3UPOBATE. H3BJICKATH HEOOXOAMMYIO HHOOPMALHIO), TOYHO H TPAMOTHO BhIpakaTh CBOM
MBICTH ¢ [PHUMEHCHHEM MaTeMaTH4yeckoW TEPMHHOJIOTHH M CHMBOJIMKH, MPOBOIMTH
KnaccuduKaumuy, Jorn4eckue o000CHOBAHMS, 10Ka3aTeAbCTBA MATEMATHYECKHX YTBEDKICHUH.

V BEINYCKHUKA NPOU30HJIET pasBUTHE NPEACTABICHAH O YHCIIE M YHCIOBBIX CHCTEMAX OT
HATYPAIBHLIX [0 ACHCTBUTENBHBIX uHCed. BBIMYCKHHK OBnajeer HaBBIKAMH  YCTHBIX,
[IUCHMEHHBIX, HHCTPYMCHTATBHBIX BhIMHCICHHH. BBIMYCKHUK OBRajeeT CHMBOJBHBIM A3BIKOM
anreOphl, NPHEMAMM BBINOJIHSHUS TOKAEGCTBCHHBIX MNPeoOpa3oBaHHN BHIPAKEHHA. pPEIICHHA
ypaBHEHHMH, CHCTEM YPaBHCHHH, HCPABEHCTB M CHCTEM HEPABEHCTB, YMEHHEM MOJCIHPOBATH
PeanLHBIC CHTYAlUMH HA S3biKe alreOpLl. HCCIeI0BaTh HOCTPOCHHBIE MOIETH € HCIIO/IB30BaHHEM
armapara aredpel, HHTEPIPETHPOBATL TOJYYEHHbIH PE3yIbTaT,

BBITYCKHHK OBJAICCT CHCTEMON (YHKUHMOHAIBHBIX MOHATHH, HAYYHTCA HCNOIL30BATH
(GyHKIHOHANLHO-TPadHUECKHEe NPEACTABICHHA UIA PEIICHHA PazIHYHBIX MaTCMATHYECKHX
3aj1a4, 418 ONMHCAHNUA W AHATH3A PeanbHbIX 3aBHCHMOCTEH.

BeIMyCKHHK  OBAajeceT mNpocTefiiiMMu  cnocobaMH  NpeiCTaBiICHMS W aHaM3a
CTATUCTHYECKHX JAHHBIX: Y Hero CcOOPMHPYIOTCH TPeACTABACHHA O CTATHCTHYECKHX
3AKOHOMEPHOCTAX B PeaTLHOM MHDE H O PasIMYHBIX cnocobax X H3yUSHHsA, O MPOCTeHINX
BEPOSTHOCTHRIX MOJEIAX: MPOH30MAET Pa3sBUTHE YMEHHH M3BIeKaTh WHPOPMALMIO,
MpeACTaBIeHHYK B TaliMuax, Ha QMarpaMvax, rpadukax. ONHCHIBATHE M AHATH3NPOBATH
MAaccHBhl YHCTOBBIX JAHHBIX C MOMOMIBIO TNOJAXOARIMX CTATHCTHYECKHX XapakTepHCTHK,
HAYYHTCS HCIIOAL30BaTh [OHUMAaHHE BEPOATHOCTHRIX CBOMCTB OKPYKAIOIMX ABICHWH TNpH
NPHHATHA PeIIeHMi.

BBINYCKHHK HAYYHATCA TIPHMCHATE HAYUCHHBIE MNOHATHS, PE3yJbTaThl, METOALI Aud
peleHns 3a4ay NPaKTHYecKero Xapaxkrepa i 3a/1ad W3 CMEXHBIX AHCIHIIHH ¢ HCIOIB30BaHHEM
NpH  HeODXOMMMOCTH CHPaBOYHLIX MATEPHATIOB, KOMIbBIOTEPA, I0Jb30BATECS OUCHKON H
MPHKHKOH NPH NPAKTHYECKHX pacuerax.

7 KIACC
JIMYHOCTHBIE PE3VJIBTATHI
V yuamerocs 6vayT chopMHPOBaHbL:
~  TIPEAICTABICHHS O CAMOCTOATEILHOCTH H JIHYHOH OTBETCTBEHHOCTH B npoluecce oOydeHHS
airedpee:

—  chOpMHUPOBAHHOCTL LETOCTHOTO MHPOBO33PEHMA, COOTBETCTBYIOMIETO COBPEMEHHOMY
VPOBHIO Pa3BUTHS HAYKH ¥ 00IIECTBEHHOM NPakTHKK:

—~  OTBETCTBEHHOIO OTHOUICHMS K Y4YEHHIO, TOTOBHOCTH H CMOCOOHOCTH OOYdYalomMXCcs K
CAMOPA3BHTHIO M camMo00pa3oBanHiO HA OCHOBE MOTHBAlMM K OOYYEHMIO M MO3HAHHIO,
pe0Opy AaneHeiero o0pazoBaHMs Ha 0a3e OPHCHTHPOBKH B Mupe npodeccHil H
npohecCHOHANBHBIX  [IPENIOYTCHAH, OCOZHAHHOMY MOCTPOCHHIO — MHIMBHIYalbHOM
00pa3zoBaTeIbHONH TPACKTOPHH ¢ YUETOM YCTOHYHBEIX IO3HABATEILHBIX HHTEPECOB!
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[TOHHMAHHE CMBIC/A BHIOAHEHHA CAMOKOHTDOAA H CAMOOICHKH PEe3yabTaroB CBOCH
yuebHOM AeATEILHOCTH # TOTO, YTO YCTeX B Y4eOHOM AesTenbHOCTH B JHAYUTETBHON Mepe
3@BUCHT OT CAMOTO YHALISTOCsH:

NPOSBICHAE MOTHBAIMH Y4eOHO-TIO3HABATE/ILHON NEATEIBHOCTH H JHYHOCTHOTO CMbLICHA
YUeHNA, KOTOpbie 0a3upyIoTCa HA HEOOXOMMMOCTH HOCTORHHOTO PaCIIHPCHHAR 3Hanuil Ui
peleHus HOBBIX YueOHBIX 3324 U Ha HHTEpECE K yueOHoMY npeamery «MaremMaruray:

NOHUMAHME W MPHEATHE IEMEHTAPHLIX Npasui1 paboTel B Ipynne: NPOSBICHUC
JOGPOKENATEHHOIO OTHOMIEHHS K CBEPCTHHKAM. CTPEMICHUA HPHCIVITHBATECS K MECHHIO
O/IHOKJIACCHUKOB H 1p..

HAYANbHBIC OPEACTABICHHA OO0 OCHOBAX IPAXKIAHCKOH HICHTHYHOCTH (vepes cHCTEMY
onpeAcIEHHBIX Jaanmil H YIIPOKHCHUH):

npuobIIeHHe K CEMEHHBIM USHHOCTSM. TNOHMMaHke HEOOXOMMOCTH  DEPEeIKHOTO
OTHOLICHHSA
NPHpPOJIE. K CBOEMY 30POBBIO H 3M0POBbIO APYTHX TOJCH.

Vuamuiics TOTySHT BO3MOKHOCTE U1l (POpPMEPOBaHH:
OCHOB BHYTPEHHEH HO3HIHHE YHEHHKA C NONOKUTE/ILHBIM OTHOLICHHEM K IIKOIE, K Y yeOHOM
AESTEIBHOCTH, @ MMEHHO: MNPOARICHNA NOMOKHATEABHOIO OTHOMICHHA K yueOHOMY
npeaMery, YMeHNHs OTBeYaTh Ha BOHPOCH! Y4HTEA (yueOnuKa). yHacTBoBaTh B Oece/iax u
JUCKYCCHAX, PA3THYHBIX BUAAX AEATEIBHOCTH: OCOIHAHUSA CYTH HOBO#H COUMAIBHOH poiH
VUEHHKA, IPHHATHS HOPM H NPABHAT WIKOILHOH KH3HH,
yueGHO-03HABATEIRHOrO HHTEPECA K HOBOMY yyeOHOMY MaTepHany M crocodam pemeHks
HOBBIX YUEOHBIX W MIPAKTHYECKHX 3a1a4.
CHIOCOGHOCTH K CAMOOTIEHKE Pe3y/IbTaToB CBOCH yueOHOH NeaTeIbHOCTH M ACATCILHOCTH
JAPYTHX YHalIHXCH.

METAITPEJIMETHBIE PE3YJIbTATHI

PEI'YJIATUBHBIE

Vuamuiics HayuIuTCs:

OCOZHAHHOMY BIQICHHIO JAOTHYECKHMH ICHCTBHAMH ONpEacieHHs HOHATHIL 0000IeHH,
VCTAHOBJICHHA AHAIOTHH, KIACCHQHKALMH HA OCHOBC CaMOCTOATEIRHOTO BIOOpa
OCHOBAHHI W KPUTEPHEB, YCTAHOBICHNSA POJIOBHOBBIX CBA3CH;

MOHMMATH M TPHHMMATE Y4eOHYIO 3ajiady, NOCTABICHHYIO YHHTENEM. Ha PasHBIX STanax
o0yueHus:

MOHAMATH W NPAMEHATE PEIUTOKCHHBIE YIHTEACM cnocoObr peleHist y4eOHo#H 3ajatin:
NPUHAMATS NJIAH ACHCTBHI VTS PEIICHHS HECTOXKHBIX yueOHBIX 3a7a4 W C/IeI0BaTh eMY:
BHUTOAHATE 0] PYKOBOACTBOM yumtens yucOmpie JelcTeus B MPaKTHHECKOH ¢
MBICTHTEABHOMH (popme;
0CO3HABATEL Pe3yIbTAT VUeOHBIX ACHCTBAMN, ONHCHBATE PE3YILTATHI JIeHCTBHI. HCNOIbIVA
MaTEMaTHYECKYIO TEPMHHOIOIHIO:

OCYIIECTBIATH NOIMAroBblif KOHTPOIb CBOHX JAeHCTRHI MO PYKOBOJICTBOM YUHTCIIA.

Vyanmiica MOJYIHT BO3MOKHOCTD HAYIHTHCH:

MOHMMAaTh, NPHHAMATE MW COXPaHATL pasiHyHbIC yueOHO-MO3HABATEIBHBIE  3a1auH:
COCTABJISTh IUIAH JCHCTBHH A PEIICHHA HECIIOKHBIX yueOHBIX 3a/@4, NporosapHBas
OCIICI0BATEIBHOCTD BHINIOTHEHHA JEHCTBHI:
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BBIACTIATH H3 TEMBl YPOK2 HIRCCTHBIC 3HAHUS H YMEHMS, ONPeIeNIATh KPYT HEU3BECTHOIO MO
H3y4yaemol Teme.

(dUKCHpOBaTL MO XOAY YPOKA H B KOHIE €ro YAOBAETROPEHHOCTH/HEY/I0BICTBOPEHHOCTD
cBoeit paGorodl Wa ypoke (C NOMOIIBIO CMailTHKOB, Pa3HOIBETHBIX (HIIEK M NPOUMX
CPEACTB. NPEIOKEHHBIX VUWTC/IEM), AJeKBATHO OTHOCHTBCH K CBOMM YyCrnexaM |
HCYCTEXaM, CTPEeMUTLCS K VIYYINEHHIO pe3yibTata Ha OCHOBE MO3HABATEALHOH H
AMMHOCTHOM pedieKkenu.

[TO3HABATEJIBHBIE
Yuammiica HayuuTCH:

YMEHHE a7eKBaTHO OLEHHWBATH NPaBHIBHOCTH MM OLIMOOMHOCTH BBINOIHEHHA yueOHOH
331291, ¢€ OOBEKTHBHYK) TPYIHOCTh H COOCTBEHHBIC BO3MOKHOCTH e€ PeIICHUAMOHHMATH
H TOJKOBaThH YCAOBHbIC 3HAKH M CHMBOJIBIL, HCIONE3YeMble B YueOHMKE /UIS Nepeaayu
unopMain (ycIoBHbIe 0003HAYCHHA, BBLICACHHS IBETOM, OQOpMIICHHE B PAMKH H 11D, ):
NPOBOAMTL CpaBHEHHE OOLEKTOB ¢ UE/ABKO BBUICHCHHA WX pa3Iuyuii, pa3THyaTh
CVIIECTBRHHBIE W HCCYINCCTBCHHBIE NPH 3HAKH;

YMEHHEe BBIJIBHTATH THIIOTE3b! MPH PeLICHHH YYeOHBIX 337a4 U NOHHMATh HEOOXOIHMOCTh
WX TPOBEPKH:

OTpeAEATh 3aKOHOMEPHOCTE CleIOBaHuA OOBEKTOB M HCMOIb30BaTh €€ /71 BLINOIHCHHS
Ja/JaHus

BLIGUpPATE OCHOBAHMS I KJaccHHKAIMM OOBEKTOB MW MPOBOIMTL HX KilaccHukauuio
(pazbmenue OOBEKTOB HA IPYINILI) 110 3AJAHHOMY HIIH YCTAaHOBACHHOMY MPU3HAKY:
OCYIICCTBIATL CHHTE3 KaK COCTABICHHE IEIOT0 H3

MOHWMAHHE CYLIHOCTH QITOPHTMHYCCKUX NpEANMCaHHi W yMEHHe JCHCTBOBath B
COOTBETCTBHH € MPETOKCHHBIM AIrOPHTMOM:

BLUICTIATH W3 MPEUIOKEHHOTO TeKeTa (PUCYHKA) MHQOPMALMIO MO 3aJaHHOMY YCIOBHIO,
AOMNOMHATH €10 TEKCT 3a/a4y ¢ HeJ0CTAOUME AAHHBIMEI, COCTABIATE MO HEH TEKCTOBBIE
347144 C PasHBIMH BOTPOCAMH H peiaTh UX:

HAXOMATEL W OTOMPATh W3 PasHbIX HCTOYHHKOB HHAOPMALMIO 110 3a/aHHOM TeMe.

Vaaumiics moJyauT BOIMOKHOCTE HAYHHTHCS:

[TOHMMATh W BBLITOIHSTH HECI0KHEIE ODODIICHHS B HCMOAB30BATL HX JUIS TIOTY4CHHA
HOBBIX 3HAHWH,

VCTaHABIMBATH MATeMATHYECKHE OTHOMICHNA MEXKLY OOLEKTAMH H IPYTIHaMu 00LEKTOB
(NMPAKTHYECKH M MBICICHHO), QUKCHPOBATH 3TO B YCTHOMH OpMeE, HCNOIB3YS OCODEHHOCTH
MaTeMaTHUecKoit peun (TOYHOCTL W KPaTKOCTh), H Ha MOCTPOEHHBIX MOJIEISX:
MPHAMEHATS OJIY4EHHBIC 3HAHUA B H3IMCHEHHBIX YCI0BHAX:

O0BACHATH HAHICHHBIC CIOCOOLI ASHCTBHHA NP PeNICHHH HOBRIX YUeOHBIX 347184 H
HAXOMUTH CIIOCOOBI UX peHIeHud (B MPOCTENHIMX Caydadx),

BBIACATH W3 NPEIOKEHHOTO TeKeTa HHGDOPMAIHIO 10 3a1aHHOMY YCIOBHIO:
CHCTEMATH3NPOBATH COOPAHHYIO B PE3Y/IBTATE PACHIHPEHHOTO TOUCKa HHPOPMAIHIO H
[IPEACTABMATH €€ B NMpeIokKeHH0i hopme.

KOMMVYHUKATUBHBIE
Vyawuiics HayuuTeA:




Vyaammiica MoIyuuT BO3MOIKHOCTh HAYUHTBCH:

Vyaiuiics HayIuTCH:
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YMEHHE Oprafu30BhLIBATH yueGHOE COTPYAHHYECTBO H COBMECTHYH) JISATEIBHOCTE €
yYuTeieM M CBEPCTHURKAMIL onpeAenATy LENH, pacupeAcIeHHe hyHKUHER ¥ posei
YYACTHHKOB, B3AMMO/ICHCTBHC H obue crnocodbl paboThl; YMEHHC padoTarh B IpYyIIC:
HAXOIHTH O0MIee pelleHHe H paspelaTb KOEG/IMKTE Ha OCHOBE COIIACOBAHMA MO3KLHH 1
yq¥Ta MHTEPECOB; CiyllaTh napraépa: GopMy/IHPOBATD, apryMEHTHpOBATh M OTCTAHBATE
CBOE MHEHHE!

[pHHAMATHL YuacTHe B paboTe B mape U B rpynie ¢ OIHOKJACCHHKAMH: ONPeeiiTh ofune
neau paboTel. HaMeuaTh CrocoBHl MX JOCTHKEHHA, pacnpeneiuite poid B COBMECTHOT
1eSTeTBHOCTH, aHATH3UPOBATE X0/ H Pe3yIbTalbl npojiesaHnoi paboTs! NOA PYKOBOACTBOM
VUHTEA,

[OHHMATh W NPUHAMATL 3IEMCHTApHAIC npasuaa paCoThl B TPYHNE: MPOsBIATH
noGpoxkesaTelbHOe  OTHOINCHHE K CBEPCTHHKAM, IPHCIYIIHBATHCA K  MHEHHIO
OHOKJIACCHUKOB H TIP..

OCYIIECTBIATD R3AMMHBIH KOHTPOJb B OKa3bIBaTh HE0OX0 MM YK B3aHMHYIO NOMOLLLL.

NPUMEHATE MATEMATHYECKAE 3HAHMA H MATEMATHYECKVIO TEPMUHOTOTHIO MPH H3T0HCHHAN
CBOEro MHEHHUA U IpelaraeMbiX crnocoboB JeHCTBIN:

BIOTIOYATRCH B AWMATOr € YUMTelIeM M CBEpCTHAKAMH, B KOJUIEKTHBHOE 00CYHKISHHE
fpoBieM, NIPOBIATS HHULMATHBY H aKTHBHOCTS B CTPEMJICHHH BBICKA3bIBATHCA:

cAymars mapreépa 1o oOmennio (JeATeNbHOCTH), HE nepebusarh, He oOpeIBaTH HE
NOTYCIOBE, BHUKATH B CMBICH TOTO, O YiM TOBOPHT COOECEIHHEK;

HHTEIPHPOBATbCS B TPYHOY  CBEPCTHUKOB. NpofRIATH  CTPEMIICHME JlaIvih  C
coGece HUKAMHA, HE ASMOHCTPHPOBATH NPEBOCXO/ICTBO HAll APYTUMH, BEKIHBO 0OIATHCS;
ApryMEHTHPOBAHHO BbIPAKATH CBOE MHCHHE,

COBMECTHO CO CBEPCTHHKaMH peuarh 3aaady rpynmnoBoii  padoTsl (pabotst B lape).
pacipese/aTh GYHKIHH B IrPyINe (rape) FIpH BHINOTHEHHH 3a/aHKH, IPOSKTa:

OKA3BIBATH TOMOIIl> TOBAPHIILY B CITYHasX 3aTPYAHCHIMN,

fpH3HABaTh CROM OMMOKH, O3BYH4HBATL WX, COrTAlAThCs, €CTH HAa OMMOKH YKa3bIBaioT

JpYTHE.
NPEJMETHBIE PE3VJIBTATbI

PALTMOHAJIBHBIE YHCJIIA

[HOHHMATb OCOGEHHOCTH ACCATHYHON CHCTEMBI CHHCICHIA

BrAJCTh MOHATHAMH, CBA3AHHBIMH C ACTIHMOCTRHIO HATYPaIbHBIX HHCET,
BEIpAXKaTh uHCIa B AKBHBATCHTHBIX (opMmax, BBIOHpPas Hapbonee MOAXOAAUYH B
3aBHCHMOCTH OT KOHKPETHOH CHTYAUMH;

CpaBHHBATH H YNIOPALOYHBATE paHOHAIBHBIC YHCIA:
BHOTOMHATL BHIUMC/ICHHS © PallHOHATHHEIMH qUCIaMM, CoueTas YCTHbiC M MHMCHMCHHBIC
NpUEMBI BBIYMCITCHMIN, NPUMEHATH KaIbKY.IATOD;

HCHOIL30BaTh MOHATHA H YMECHMA, CBA3AHHBIE C l'lpOHOpllHOHaﬂbHOCTblO BEIIHYHH,
NPONCHTAMM B X0JI¢ peulIcHHA MaTeMaTHYECKHX 3a/4a4 H 3a71a4 M3 CMEXKHBIX NpeAMETOB,
BBITONHATE HE-C/IOKHBIC TIPaKTHYECKAUC paC‘lé1 bl.

Vyamuiics Moay4uT BO3MOKHOCTD:
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MO3HAKOMHTECA C TIOZMIIMOHHBIMHM CHCTEMAaMH CHHCICHHS ¢ OCHOBAHMSMH, OTJIHYHBIMM
otl0;
yrayOuTh H pa3sBUTh NPEACTABICHNS O HATYPAIBHBIX YHCIAX M CBOWCTBAX ACTHMOCTH;
HAYYMTECA HCTIONB30BaTh NPHEMBL PAHOHATH3MPYIONINE BLIYHCICHHS, NpHOOPECTH
NPHBBIYKY KOHTPOAHPORATE BEIYHCICHUS, BRIOHPas MOXOASIIMI A% CHTYAHK crnocod.

JEMCTBUTEJIBHBIE YMCJIA

Yuamuiics Hay uTes:

HCHOOJB30BATE HAYATEHEIC MPCIACTABICHHAA O MHOXKCCTBLC JAelCTBUTeIILHBIX YHCET!
BIAJICTE TIOHATHCM KBAJPaTHOIO KOPHS, NTPHMCHATL €I0 B BLIMHCICHHAX.

Yyammiica NoJay4uT BOIMOKHOCTh!

pa3BATL MPESACTABAEHME O YHCAE M YHCIOBBRIX CHCTEMax OT HaTypalbHBIX JIO
JICHCTBHTEIEHBIX YHCE/I: O POJIH BEIYHCICHHN B YeIOBEHECKOH IIpaKTHKe,
pa3BUTL M YIIyOMTh 3HAHMA O JICCATHYHON 3amucH  JAeHCTBUTENBHBIX  YHCEN
(MepuoaHYECKHE W HENEPHOAWYCCKAE ApobH).

AJITEBPAMYECKHE BbIPAXKEHWA

Yyammica HayuuIes:

OlIEPUPOBATL MOHATHAMU «TOKICCTBOY, (TOKACCTBCHHOE Npeo0-pasoBaHHEe», peliaTh
3a7a4u. cojepkanie OyKBeHHBIC JaHHBIC: paboTaTh ¢ (hopMyaamu:

BHIMOAHATH Npeobpa3zoBauns BHIPAKCHHAN, CONCPIKAIMX CTCIICHH ¢ HEIBIMH MOKa3aTe/IsaMA
H KBa/IpaTHBIC KOPHH;

BBINQUIHATL TOXKJACCTBEHHBIC MPe0oOpas0OBaHUA PAllMOHANBHBIX BBIPAKEHHH HA OCHOBE
IIPABH.T JICHCTBHH HaZl MHOTOWICHAMH ¥ ajlredpanyeckuMu ApodaMu;

BBIMOIHATE PasiOkKenie MHOIOYISHOB Ha MHOKHTEIH. BRITYCKHUK NOJYHHT BO3MOXKHOCTS:
HAYYMTBCA BHIIOJIHATH MHOrOMIAroBbie Npeodpa3’oBaHHs pAlAOHATBHBIX BbIPAKCHUH,
IIPHMEHAS WHPOKKit Habop crocoboB 1 NPUEMOB.

Vuamuitca noayyuT BO3MOKHOCTh!

HAYYHTHECH MPHMCHATH TOKICCTBEHHBIC Npeo0pazoBaHMs Ui pEIICHUS 3ajgad¥ U3
Pa3sIHYHBIX Pa3Ie]oB Kypca (Hanpumep, UM HAXOKIACHHs HanOOJIBIIEro/HanMeHBIIEro
IHAYCHHA BEIPAKCHHUS ).

YPABHEHUA

Vyaumiics HayqHTOs:

pelaTh OCHOBHBIC BH/IBI PAllMOHATBHBIX YPABHEHHH C OHON MEPeMEHHOM, CHCTEMbI ABYX
YPaBHEHHIT C ABYMA NEPEMEHHBIMM;

MOHHMATH YPABHEHHWE KAK BAKHEHINYID MaTCMaTHYCCKYI0 MOJCHh /IR OMUCAHHA H
M3yHeHMS  pasHOOOpPA3HBIX  peanbHBIX  CHTYallWH, pemiaTh TEKCTOBbIE  3ajauu
anredpandyeckuM METOI0M;

NPUMCHSATH rpadUyuecKue NPCACTABICHUS U1 HCCNCAOBAHMS YPABHCHHMH, HCCICJOBAHUA M
PEICHUA CHCTEM VPaBHEHHH ¢ IBYMS IEPEMEHHBIMH.

Vuammics nonyunT BOZMOKHOCTD:

OBNANCTE CNCHHANEHBIME MPHEMaMH PELICHUS YPABHEHUH U CHCTEM YpDaBHEHHIt, YBEpEHHO
IPHMEHSTEL anmapaT VPaBHEHHH A8 peIleHHs pa3HooOpa3HbiX 3ajay U3 MATEMAaTHKH,
CMEKHBIX NPEAMETOB, NPAKTHKH!

NPHMEHSTh TIpaduuccKue MNPEACTARICHHA I8 MCCICIOBAHMA YPABHEHHH, CHCTEM
VPaBHeHHI, coaepraimx Oykpenibie KodQOuumueHTs!.




Vyamuiics HayuuTCH:

Vyamuiicsd noAy4dT BO3MOXKHOCTH HaY4UNTRCS:

Ipuioskerme k OO 000
MBOY «COLI Ne 11»
OCHOBHBIE ITOHATHSA. YHC JIOBBIE ®@YHKIIMHA

[JOHMMATH H HCIIONL30BaTh yHKIHOHATLHBIC HOHATHA H A3BIK (TEPMHHBIL, CHMBOJIHHECKHE
000zHAYCHUA ).

CTPOMTH TPapHKH HIEMEHTAPHBIX yHKIHMi: Aecne108aTh CROMCTRA YACI0BBIX (YHKILHI Ha
OCHOBE H3YUeHHS MOBEICHMA UX rpaduKoB;
nopuMaTh QYHKIMIO KaK BOKHEHTIYIO MATEMATHHECKYIO MOJISID 1 OfUCAHAA NPOUECCOB
¥ BJCHHN OKpYXaIOmero MHpA. NIPAMEHSTS yHKUHOHATIBHEIH A3BIK T4 onucaHug M
HCCaeA0BAHNA RARMCHMOCTEH MEKLY (DH3HUCCKIMM BEAMMHHAMH.

NPOBOANTH HCC/IEIOBAHMUS, CBA3AHHBIE ¢ M3YUEHHEM CROHCTB dynKumil, B TOM HHCIC €
HCIOTL30BAHMEM KOMIIBIOTEPA, HA OCHOBE rpadKoB U3YHCHHbBIX dyuxupii cTpouts doee
coroKHbe rpaduky (KyCouHO-3a/aHHbIE, © «BLIKOTOTHIMH Y TOUKAMY H T. IL.):
HCIIONIB30BATE  (DYHKUHOHATBHBIC fpeicTaBIcHud W cpofictBa (yHKUMH 18 PCUICHHA
MareMaTideCKux 3a/1a49 U3 paz;mv-mbrx pa'me;loa Kypca.
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8 KVIACC
JUYHOCTHBIE PE3YJIBTATHI

V yuanterocs OyayT chOpMUpPOBAHKL:

|

YMEHHUE SCHO, TOYHO, I'PAMOTHO W3JaraTh CBOM MBICTH B YCTHOH M [MCEMEHHON pe4H,
[IOHUMATB CMBICA TNOCTABICHHON 3aj4ay, BBRICTPaHBATL AapPryMCHTAIMIO, MPUBOIHTE
[IPUMEPE! H KOHTPHPHMEDHL:

NPEACTABICHHE O MaTeMaTHYeckod Hayke KaK chepe yeOBEHECKON AEATENLHOCTH, 00
3Tanax €& pasBUTHA, 0 €€ 3HAYHMOCTH VIS PA3BHTHS UHBHIM3AIIHH,

KPHTHYHOCTh MBIILICHHS, YMEHHE PACTIO3HABATE JIOTHYECKH HEKOPPEKTHLIC BBICKa3bIBAHHSA,
OTIHYATh FHIIOTE3Y OT (akra;

JIEMEHTAPHBLIE YMEHUS B TIPOBC/ICHUH CAMOKOHTPOIA W CAMOOUEHKH Pe3y/JIbTaToOB CBOCH
vieOHOM ACATEILHOCTH (MOYPOYHO U MO PE3yAbTaTaM H3YYCHHA TEMBbI):

IEMEHTAPHBIE YMCHHA CAMOCTOATEIBLHOIO BBINOJIHECHHA paboT W OCO3HAHME JTHYHOMN
OTBETCTBEHHOCTH 3a MPOJCTAHHYIO paboTy:

IEMEHTapHbIC ITpaBnia o0uleHus (3HaHue npasui o0MeHHs U X NPHMEHEHNME):

VBAKCHHE CCMEHHBIX HEHHOCTEH, NMOHHMaHHe HeoOXO0AMMOCTH OepeXXHOT0 OTHOIICHHS K
[IPUPOZIE. K CBOEMY 3I0POBBIO H 3I0POBBIO APYTHX TIOICH:

OCHOBbLI MOTHBALHK VHEOHOH JEATENLHOCTH M JIMYHOCTHOrO CMbIC/IA YYEHHS. NOHHMAHNWE
HeOOXOMMMOCTH PACIMPEHNHS 3HAHHM, WHTEpeC K OCBOSHMIO HOBBIX 3HAHHHA H crnocoGos
AeHCTRHIL

NOHMMAHUE NPHYHH Yerexa B y4eOHOH JAeATeABHOCTH:

YMEHME MCIO/b30BAThH OCBOCHHEIC MaTeMaTHYecKHe crocoOBl TO3HaHHA JUI peIueHHs
HECIOKHBIX Y4eOHBIX 3a/ay.

Yaaimmiica moay4HT BOIMOKHOCTb 118 GOPMHUPOBAHHAS:

MHTEpeca K OTPAKECHHIO MATEMATHYECKHMH CHOCODAMM OTHOIICHHH MEXK1Y PazIWYHBIMH
oOBeKTaMI OKPYKAIONIETO MHpA:

MOHMMaHHs 3HAYCHMS MATEeMATHYCCKHX 3HAHHH B JKM3HM Ye/IOBEKA M MEPBOHAYATHHBIX
YMEHHIH PEIaTh MPAKTHYECKHE 22/1a4H1 C HCIIOIB30BAHHEM MaTeMaTHYECKHX 3HAHMH;

NOTPeOHOCTH B TPOBEACHWM CAMOKOHTPOJIS H B OUEHKE pe3yasTartoB y4eOHOH
ACATETTHHOCTH.

METATIPE/IMETHBIE PE3YJILTATbI

PEI'VJISITUBHBIE
Vuaiunitcs HayuuTCA:

VMEHHE CAMOCTOATEIBHO IUIAHAPOBATH ATHLTEPHATHBHLIC HYTH JOCTHKCHHA LEneH,
oco3HaHHO BhIOMparh HaubGolee SPdeKTHBHBIE CHOCOOBI peINeHHS YUCOHBIX H
NO3HaBaTe IbHbIX 331a4;

chOPMHPOBAHHOCTL Y4eOHOH M OOIIENOB30BATENLCKON KOMIIETEHTHOCTH B 007aCTH
HCMOB30BANHS MH(POPMALMOHHO-KOMMYHHKaUHOHHBIX TexHoumorni (MKT-koMnerenTHO-
CTH):

VMEHHE  YCTAHARIMBATh  NPHYMHHO-CJICACTBEHHBIC CBA3M: CTPOMTh  JIOTHYECKOE
PACCYKICHHE, YMO3aKTI04eH e (MHIYKTHBHOE, IeIYKTHBHOE M MO AHATOTHH) U BLIBO/BL
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yMeHHE CO3/laBarh, NPAMEHATE M npeodpazoBbBaTh 3HAKOBO-CHMBOIHHCCKHC CPE/ICTBA.
MONE/IAH M CXeMbl JUIS peleHHs y4eOHbIX H I103HABaTCIbHBIX 3a/1d4. COCTaBIATE 101

PYKOBOICTBOM YUHTEA TU1aH JICHCTBAN U peLueHIA _\'-K‘OIIMX 3anad;

BLINOAHATH TAAH ACHCTBHH M TNPOBOAMTH TIOIIArOBBNT KOHTPOAb €ro BBINOAHCHWA &
COTPY/AHHUECTRE C YYHTEIEM H OTHOKIIACCHHKAMIL

B COTPYAHHYECTBE C YHHTENEM HaXOaHTh HECKO/IBKO criocobos peiieHns yueOHOH 3a1aqm.
BLIGHpATH HaHOO/ICe PAITHOHAILHBIH.

Vyammics noayuuT BO3MOKHOCTH HAYHUHTLCH!

npuHMMark  yueGHyw 3ajawy, mnpeatarate BO3MOKHBIC CrOocoObI  e€  PeINCHHHA,
BOCIPHHMMATh H OLCHHBATE MPEJUIOKEHIS APYIHX YUCHUKOB 10 €€ PEUICHHIO:

OLICHUBATDH [IPABHIIBHOCTD BHITOTHCHHA feffcTBui 10 peleHnio yueOHOi 3aauy ¥ BHOCHTL
HEeOOXO0/IMMBIE HCTIPAB/ICHHA,

BBITOMHATS YueOHBle JCHCTBMA B YCTHOH M nuckMenHol dopMe, HCNOoNL30BATh
MaTeMATHYCCKUC TEPMHUHBI, CHMBOJIBI ¥ 3HAKH.

KOHTPOJIHPOBaTh XOA4 COBMECTHOMH paboThl ¥ OKa3biBaTh HOMOIIE TOBAPHILY B CIYHAAX
3ATPYAHCHHH.

MMO3HABATEJIbHBIE

Yyammidcs Hay9uTCH:

YMEHHE HAXOHTh B Pa3THYHBIX HCTOMHHKAX HHGOPMALHID. HCOOXOMMMYIO JUid PeLieHHA
MaTeMaTHYECKHX NPOGIEM,H MPEICTABATE €€ B [IOHATHOH dopme:

NPUHHMATL PCUICHHE B YCIOBHAX HENONHON ¥ M3OMTOYHON. TOYHOH W BEPOATHOCTHOH
HHbOpMALHH;

ONMACHIBATE PE3YIBTATH YueOHBIX ACHCTBHH. HMCTOAB3YH anrebpanueckne TepMHHbl U
JAlUCH;

[IOHMMATh, YTO OFIHA | Ta ke Iredpanyeckas MojieIb OTPAKACT O/JHH I TE KC OTHOLICHHA
MEKTY PA3THYHBIMY O0BEKTAMA,

OCBAMBATH CIIOCOOH! PEIIEHNs 3724 TBOPUYECKOIO ¥ MOHCKOBOIO XapaKicpd.

OCYIIECTBIATH [IOHCK HYKHOI HHPOPMALHK B MaTepHAe yueOHuKa | B APYTHX HCTOUHHKAX
(KHMIH, ayH0- U BUICOHOCHTEIIH, & TAKKE METepHeT ¢ HOMOILBIO B3POCBIX):
NpesiCTaRiIATh COOPaHHYIO B Pe3yIbTaTe PaciiHpEHHOTO nouicka MHGOPMANMIO B PasHOH
dopme (nepeckas, TekcT. Tabauua);

yeTaHABAMBATH ANrebpaHyecKue OTHOMICHHA MCAILY oOBeKTaMH ¥ TPyINaMu OOBEKTOB
(IPAKTHYECKH ¥ MBICTICHHO), (HKCHPOBATH 3TO B yeTHOM (hopme, HCIOTb3YA 0COOEHHOCTH
MATeMATHYECKOH peys (TOYHOCTh M KPaTKOCTh).

Vyaumics noayaur BO3MOKHOCTE HAYHIHUTECH:

dukcuposaTh atrebpandeckue OTHOLICHHA MEXRIY 00BEKTAMH M TPYINaMH OOBEKIOB B
3HAKOBO-CHMBO/IHYSCKOH dopme (Ha MOAEIAX):

OCYMIECTBIATH PACIIMPECHHBIH TOHCK HyKHON MHPOPMALMM B Pa3THYHBIX HCTOHUHMKAX,
HOIOTB30BaTh €6 A4 pElIeHHs 3a7%a4, MaTeMaTHYCCKHX coOOmenHil, M3roTOBICHMS
OBBEKTOB € HCMOIB30BAHHEM CBOHCTB IEOMETPHHECKHX buryp:

AHATH3HPOBAT H CHCTEMATH3HPOBATE COOPAHHYIO HEGOPMALHIO B IIPE/LIOKEHHOMH dopme;
yCTAHABIHBATh MpABHJO, MO KOTOPOMY COCTABICHA 110C/IEI0BATENBHOCTE  OOLEKTOR,
NPOIOIIKATE 68 WIH BOCCTAHABIUBATD B Hell ponyIeHHbBIC 00BEKTHI
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MPOBONTH KJacCHPHKALMIO O0LEKTOB 110 3aTaHHOMY WM CaMOCTOSTEILHO HAlICHHOMY
NpPH3HAKY;
0DOCHOBBIBATH CBOH CYKACHNA, IIPOBOAMTEL AHAIOTHH U JENATh HECIOMKHbIE 000MECHHA,

KOMMYHHUKATHUBHBIE
Vyaammiica Hay HTCs:

CTPOHTH PEYEBOE BHICKA3BIBAHME B YCTHOH QopMe. HCMOMB30BATh AIreOpaHuecKyio
TEPMHHOIONHIO:

OLCSHUBATH PAIHYHBIE MOIXOBI M TOYKH 3PEHHS Ha 00CYKIaeMbli BONPOC;

HPUHHMATh aKTHBHOE yuyactHe B pabore B mape MW B TIpyNne ¢ OAHOKIACCHHKAMM:
onpeaenaTs odmue e padboThl, HaMeyaTh ClOCOORI HX AOCTHKCHUS, pacnpeieNaTh poIu
B COBMECTHOH JICATSIBHOCTH, aHATH3HPOBATH X0/ H PE3Y/IbTAThl NPOAeIaHHON paboTh:
BHOCHTB M OTCT@GHBarb CBOM NPEAJOKCHHA 110 OPraHH3alMH COBMECTHOH paboThl,
NOHATHBIE /I NApTHEPA 110 OOCYKIaeMOMY BOTIPOCY:

OCYIIECTBIIATH B3aHMHLIA KOHTPOJAbL M OKa3blBaTh B COTPYJHHYECTBE HEOOXOIHMYIO
B3aUMHYIO IIOMOHIB.

Vyanmiics noayYaT BO3MOXKHOCTE HAYUHTHCH:

CAMOCTORTENIBHO OUEHUBATL PA3IMYHBIC MOAXOMBI M TOYKM 3PEHHS, BBICKA3bIBATH CBOE
MHEHWE, aPTYMEHTHPOBAHO €ro 0GOCHOBHIBATE:

KOHTPOIMPOBATL XO7 COBMECTHONH PabOTHI W OKA3bIBATH IOMOLIs TOBAPHILY B CAyHasX
SATPYHCHHS:

KOHCTPYKTHBHO paspemiath KOHOIHKTH TOCPEACTBOM y4éTa HHTEPECOB CTOPOH H
COTPYIHHYECTBA.

NPEAMETHBIE PE3VJIBTATHI
PAIIMOHAJIBHBIE UHCIIA

Yyammiica Hayumures:

MOHNMATH OCOOCHHOCTH ICCATHYHOH CHCTEMBI CUHCTICHUS

BAANETH HOHATHAMH, CBA3AHHBIMHE C JCTHMOCTBIO HATYPAILHBIX YHCEI;

BLIpAXATh YMCIA B OKBHBAJICHTHBIX (opMax, Buibupas uanbosiee MOAXOAAMYIO B
3ABHCHMOCTH OT KOHKPETHON CHTYAIIHN;

CPaBHHBATH H YIOPSA0YHBATDL PALIHOHATHHBIE YUCIA;

BBITMOAHATE BBIYACACHHS ¢ PAUMOHAIBHBLIMH HHCIAMM, COYETas YCTHBIC H IMCHMEHHBIE
NpHEMBI BRIMHACICHHI, TPUMEHATH KaTBKYISTOP:

HCMOIB30BATL MNOHSTUS M YMCHHUSA, CBA3aHHBIE ¢ NPONOPHHOHATLHOCTEH) BEHYHH,

NMPOUCHTAMH B XO0JAC PCHICHHA MATCMAaTHYCCKHX 3a4ay M 3a7a4 U3 CMCIKHBLIX HPEIMETOB,
BBITIOIHATE HECAOKHBIC IMPAKTHHECKHE PacueThl.

Yaamm#cs noayauT BOIMOKHOCTh:

TO3HAKOMHTHECA ¢ MO3HIIHOHHBIMH CHCTEMAMH CUYHC/ICHHS C OCHOBaHHAMM. OTIHYHBIMH
orl0;

viIyOHTH M Pa3BHTH NPECTABICHNA O HATYPAIBHBEIX YHC/IAX B CBOHCTBAX JAETHMOCTH;
HAYYHTECA HCIHOIL30BATH NPHEMBI, PAUMOHATH3MDYIOIIHE BHIYHCICHUS, HpHOOpecTH
IPHBBLIYKY KOHTPOJIUPOBATH BBIYHCICHHS, BRIOHPAs NOAXOASUIMHE 1719 CUTYAUMH crnocob.

AJNITEEPAMYECKHE BBIPAJKEHWA
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Vyaumuiics HayunTcs:
_  pAZeTh NOHSTHAMH TOKACCTBOY, (TOKACCTBEHHOC npeob-pasoBaHney. pelarh 3ajiati.
coziepikanne OYKBEHHBIC JAHHBIC: paboTtats ¢ opmyaamu:
—  BHINOJHATE NpeodpasoBanus BRIPAKEHHIL, CONCPHAIIHX CTENECHHA C IeBIMH [OKA3ATEAAMH
¥ KBajpaTHbie KOPHH;
— BLINONHSTH TOXICCTBEHHBIE MPE0OpasoBaHii PALMOHATBHBIX BHLIPAKCHHH Ha OCHOBE
[pasn1 AelcTRA Hall MHOTOWICHAMH H a/IredpaniecKuMu ApobaMu;
—  BBIIOEATSH PAIOKEHHE MHOMOWICHOB Ha MHOKHTCITH, BuinyCKHUK MOTYURT BOIMOKHOCTE:
—~ HAVMHTBCH BBINOJHATE MHOrOMIATOBbiE TPEoOpa3oBaHusd PaUHOHAILHBIX BLIpAKCHHH,
IPAMEHSS (IMPOKHIE pabop enocoboB W NPHEMOB.
Vyamgiics HOay9uT BO3MOKHOCTE:
—  HAYYUTHCA IPHMEHATH TOKICCTBCHHBIC npeoOpasoBaHms UL PCLCHHA 3atad M3
pasIMYHBIX pa3jenoB Kypca (HanpUMep, W1d HaXO0XKACHHA HauOOLINEro/HauMEHBILETO
3HAYCHHS BHIPAKECHUA).

VPABHEHUA
Vyauuiica HayquTCs:

—~ peuarh OCHOBHBIC BHIBI panyoHaTbLHBIX ypaBHeHHH ¢ OHOH NEpEMEHHOH, CHCTEMBI ABYX
ypapHeHMH ¢ ABYMA [EPEMEHHBIMH:

— [IOHHMaTh YpaBHEHHE KaK BAKHONHIIYIO MATEMATHUCCKYIO MOJCNb U OlHCaHUS H
H3yUYCHHA pa3HOOOpasHbIX  PeaibHbIX CHTyaUl#, pemarb TeKCTOBRIC 3a1aun
anreOpaHdecKaM MCTOAOM:

—  NPAMEHSTH IpapHuecKHe NPeACTABICHHA U1 MCCIeIOBARMS YPaBHEHNH. MCCIICA0BANM 1
PeIICHHA CHCTEM ypaBHEHHUIH C ABYMS TIEPEMCHHBIMH.

Vyanuiics NOMYYHT BO3ZMOKHOCTE:

—  ORJAZETH CHEHHATLHBIMM NpHEMaMH PETICHHS ypaBHEHHH ¥ CHCTEM ypaBHCHHIL YBEPCHHO
[IPUMEHATE annapar VpaBHEHMH /18 PEIICHHA pa3HOOOpa3HBIX 3alad M3 MaTeMATHKH.
CMEKHBIX TTPE/IMETOB, ITPAKTHKH,

~ [PHUMEHATH rpajuyecKkHe NPEACTaBICHHA JUIS  MCCIICI0BaHMs ypaBHEHHH, CHCTEM
ypaBHeHHH, CONCPHKANIHX ByKBeHHBIE KOXPOHUHCHTHL.

HEPABEHCTBA

Yyamuiics Hay4naTCA:
— [IOHMMATH ¥ TPHMEHSTH TEPMHHOIOIMIO H CHMBOJIMKY, CBS3aHHBIE C OTHOIICHHCM
HEepaBeHCTBa, CBOHCTBA HHCITOBRIX HEepaBeHCTB:
—  peuars TMHEHHEIC HEPABCHCTRA € OJIHOM MEPEMEHHON # HX CHCTEMDb;
—  pelrarh KBAJAPAaTHBIC HEPABCHCTEA C onopoit Ha rpaduuecKie NPeICTaBICHAA
—  [PUMEHSATH annapar HepaBeHCTB 1A peiens 3a/1a4 3 pasTHiHbIX pa3ziIenos Kypea.
Vyamuiics N0Iy9UT BO3MOKHOCT HAyYHTBCA.
~  pasHOOOpa3HBIM TPUEMAM OKA3aTE/1BCTBA HCPABEHCTB; YBEPEHHO [pHUMEHATH anfapar
HEPABEHCTB /L1 PEIUCHHUA Pa3HOOOPA3HBIX MATEMATHHECKMX jajad W 3a7a4 W3 CMEKHBIX
[IPEAMETOB, NPAKTHKH:
—  OpUMEHATH TpPaQUUuECKHE npejICTABICHAs /U1 MCCICAOBAHUA HEPABCHCTB, CHCTEM
HEPABEHCTB, COACPAKATIMX Gyxsenibie KOdPHHIHCHTEL
OCHOBHBIE MTOHSATHUA. YMCJIOBBIE ®YHKIIUH
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Yvaumiica HayunTcs:

[IOHHMATE ¥ MCHOIB308aTh (HVHKIMOHATBHLIE MOHATHA W A3bIK (TEPMHHBI, CHMBOJIHYECKHE
0003HAYCHHS );

CTPOHTH TPaQUKH HNEMECHTAPHBIX (QYHKIMH; HCCICAOBATH CBOICTRA YMCIOBLIX QYHKUMI Ha
OCHOBE H3YHCHHS [TOBEICHHA HX rPadHKOB;

NOHMUMATh (PYHKIHIO KaK BUKHEHIIYIO MAaTeMaTHIECKYIO MOJEAb /18 ONHCaH!A NPOLECCOB
H ABJICHHI OKPYAKAIOIMEr0 MHPA, NPHMEHATL QYHKUHOHANBHBI A3BIK 414 OINHCAHHS H
HCCISIOBAHHSA 3aBHCHMOCTEH MEXK1Y DHU3HYECKHMU BEIMMHHAMM.

Vuaimiics moay4auT BOZMOKHOCTE HAYYHTHCH:

OPOBOJNTE WCCACAOBAHMA, CBA3AHHBIC ¢ M3YHCHHEM CBOWCTB (yHKUMI, B TOM HHCIE C
HCTOMB30BAHHEM KOMITBIOTEPA: HA OCHOBE rpaduKoB H3y4YeHHBIX QyHKuUMi cTpoHTH Dosee
cAoKHBIE I'paduKy (KYCOUHO-3aMaHHbIe, ¢ «BBIKOIOTHIMH ) TOMKAMH U T. IL.):

HCIIONE30BATh (DYHKIMOHAILHBIC IIPEACTABICHUA M CBOMCTBA (DYHKIMNE A8 pEIICHHSA
MATEMATHYECKNX 3a/1a4 U3 Pa3zliMyHBIX pa3aeIoR Kypea.
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Y yuamerocs 6yayT cOpMHPOBAHEL:

KPeaTHBHOCTD MBINUICHHSA, HHHIHATHBA, HAXOAYHBOCTL, AKTHBHOCTb TpH PCLICHAH
anredpanyecKux 3azad.

chopMHPOBAHHOCTH KOMMYHHKATHBHOH KOMIIETEHTHOCTH B OOIICHUH ¥ COTPYAHHYECTBE CO
CBEPCTHMKAMHE, CTapliHMu H MiQIIEME,” B 00pa3oBaTebHOM, OOMIECTBEHHO MOIE3HOMH,
yqeﬁuo-nccncnoaamnbcxoﬁ. TBOPHECKO# | JAPYFHX BHIAX JCATEALHOCTH,

YMEHHE KOHTPOJANPOBATH NPOLECC H pesyabTaT yuyeOHoH MATEeMATHYECKOH JCATEIBHOCTHL
CIIOCOOHOCTh K IMOUMOHAIBHOMY BOCHPHATHIO MATEMATHYIECKHX OOBEKTOR. 3aja4.
peeHuil. PACCyHACHUH:

NOJIOKHATEIbHOE OTHOIIEHHE K YPOKaM anredpel, K yuébe, K 1KOoIe:

[TOHMMaHHE 3HaYEeHUs anrcOpanIeCKHX agannii 8 cOBCTBEHHOM KN3HH!

BOCHPHATHE KPHTEPHCB OLEHKH yueOHOI IEATEABHOCTA H TIOHHMAHUE YUHTETHCKHX OLCHOK
YCHEMHOCTH Y4COHO! JCATENLHOCTH]

YMEHHE ~ CaMOCTOATE]BHO  BBIIOAHATE onpeienEHEbe  YUMTCIEM  BHIbL pabor
(neATENBHOCTH), TOHUMAS THUHYIO OTBETCTBCHHOCTH 3a Pe3yapTaT:

npasuia OOEHNS, HABBIKK COTPYIHUYCCTEA B yueOHOH AesTeIBHOCTH,

yBaKEHHE M TPHHATHC ceMelfHBIX TCHHOCTEH, MOHUMaHHE HEOOXOIHMOCTH DepeKHOro
OTHOIlIEHHS K IPUPOJIE, K CBOEMY 3/I0POBBIO H 3I0POBBIO APYTHX MOeH.

Vyanuiics TOAYHHT BO3MOKHOCTS /U1l (POPMHPOBAHMA:

HOHMMAHNS BAKHOCTH anreGpaHuecKuX 3HaHHH B KHIHH HeI0BCKa, [PH H3YHEHHH APYIHX
HIKOIBHBIX AHCIHIUIHH]

HABLIKOB TIPOBEJCHHS CAMOKOHTPONA H A eKBATHON CAMOOLICHKH pE3YIbTATOR cBOEH
vueOHOM e TCIbHOCTH,

HHTEpeca K  H3YHMEHHIO ygeGHOro  mpeamera «Azrebpa»:  KOJIMYECTBEHHBIX M
IIPOCTPAHCTBEHHBIX OTHOMICHEH, 3aBHCHMOCTEH Mex1y OOBEKTAMH, TMPONSCCamH H
JBJICHHAMH OKPYKAIOIIEro MHpa H criocofaMy MX OTIHCAHMS Ha A3bIKE MATCMATHKH. K
OCBOSHHIO MATEMATHYECKHX CIIOCOOO0B pellieHis 03HABATEALHBIX 3ajiau.

METANPE/METHBIE PE3YJbTATHI

PEIYJISITUBHBIE

Vyangics HayyHICca:

OCYLIECTB/ATE KOHTPOIIb 10 Pe3y/IbTaty 1 1o criocoBy AeficTBIS HA YPOBHE NPOH3BOILHOTO
BHUMAHMS B BHOCHTH HEOOXOAHMBIC KOPPCKTHBEI

A/eKBATHO OLEHUBATHL TPABUIEHOCTD HIH OUIHGOYHOCTS BHITOMHEHHES YHeOHOM 3akaun, €€
OOBEKTHBHYIO TPYAHOCTh H COOCTBEHHBIC BOIMOMKHOCTH €€ pemeHH.

HAXOMTH CIOCOD pelienus yueOHOH 3a/1ati i BINOIHATE yyeOHbIC JICHCTBHA B yCTHOH M
UCEMEHHOM opMe, HCMO/b30BaTh MATEMATHYCCKIE TEpPMMHbI, CHMBOIIB! ¥ 3HAKH;
[OHNMMATH H HCIOIL30BATH MATEMATHUCCKHE CPEiCTBA HArSAHOCTH (PHCYHKH, HEPTEAM,
eXeMB! ¥ ZIp.) /U1 WUTIOCTPALMH, HHTCPIPETAlLiH, apryMeHTaund;

BLITTOHSATE CAMOKOHTPO/Ib H CAMOONEHKY pe3yabTaton cBOeH y4eOHOH ACATE/IBHOCTH Ha
ypoKe H N0 pe3y/IbTaraM H3YHCHHS OTACIBHBIN TCM.

Vyamuiics MOTYYHT BOIMOKHOCTE HAY FHTHCH:

AN ACTOITATRHEO TUIARHDOBATLE H KOHTpOH“pOBaTb chﬁnme JIeHCTBHY B COOTBETCTBUH C
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CAMOCTOATEILHO JICIATH HECIMKHbIE BEIBOLI O anrebpandecKHx 00BeKTax U HX CBOHCTBAX;
KOHTPOAMPOBATE CBOM JEHCTBMA W COOTHOCHTH HMX C TOCTABIACHHBIMH LCIAMH H
ACHCTBHAMM APYIHX YHACTHHKOB, pabOTaloluUX B 11ape, B rpynne.

MO3HABATEJIbHbIE

el

| ¥ | %

| T

o

a

g

_

Vyaiuiics HaydnTcs:

MPUMEHATH MHAYKTHEHBIC W J€/YKTHBHBIC CMOCOOBI PacCy JACHHH, BUACTH Pa3sTHYHbIC
CTpATEerHd pelieHHs 3a/1a4;

CAMOCTOATENRHO CTABHTH L/, BHIOHPATh H CO3/1aBaTh AATOPHTMSI JUIA PeIleHHs yIeOHbIX
MaTeMAaTHYECKHX nmpobien;

MIAHHPOBATh M OCYINCCTBIAATL ACATEILHOCTh, HANPABICHHYI0 Ha pemCHHE 33734
HICCNEI0BATENBCKOrO XapaKTepa:

VCTAHABIHBATE MATEMATHYECKHE OTHOIICHHA MEXK/LY OOBEKTAMH, B3AHMOCBA3H B ABJICHHAX
W MPOLECCax W NPEICTABIANTh HHOOPMAIHIO B 3HAKOBO-CHMBOIMYECKOH M rpaduyeckol
dopMe. CTPOHTE MOAEIIH, OTPAKAIOMHE PA3THYHBIC OTHOMICHHS MEHKILY OOBCKTAMH:
BBINONHATE KAACCHQUKAIMIO 10 HECKOJBKHM MPE/UIOKCHHBIM WM  CAMOCTOATEILHO
HalACHHBIM OCHOBAHHAM!

NPOBOANTH HECHOKHBIE OOOOWIEHHA M HMCMOAb30BATH MATEMATHYCCKHMC 3HAHAS B
pacumpeHHoi 06:1aCTH NPAMEHSHMS;

MOHMMATh 0a3s0BBIC MEKIPEIMCTHbIC MOHATHA (UHCTO, BEIHYMHA, TreOMeTpHYecKad
(purypa):

dbHKCHpOBATL MATEMATHYECKHE OTHOMICHHS MEKIYy OOBEKTaMH H TpylilaMu OOBLEKTOB B
3HAKORO-CHMBOIHUCECKON (hopme (Ha MoAe X ).

CMBICIOBOMY HTCHHK) TeKCTOB MATeMaTHueckoro cojepikanus (o0mAE yMEHHA) B
COOTBETCTBHH C [IOCTABICHHBIME LETSAMY U 3a1a4aMH;

OCYNIECTBIAATH pacmupennblii nomck uubOPMAlHH W NpeACTaBisTh HH(GOPMALMIO B
HpeIoReHHOH hopme.

Yuamuics noayyuT BOIMOKHOCTE HAYUHTHCA:

CAMOCTOATENIBHO HAXOHTH HEOOXOMMMYI0 HH(OpPMAUHIO # HCIONB30BATH 3HAKOBO-
CHMBOJIMYECKHE CPeACTBa 1A € NPEACTABICHMA, IA IOCTPOSHHS MOJE/NeH H3ydaeMbiX
00BEKTOB H IPOIECCOB;

OCYIIECTRIATH NOMCK H BBIACAATH HEOOX0MMYIO HHOPMAIIHIO LA BRITIOIHEHHS y4eOHBIX
H [IOUCKOBO-TBOPYECKHX 3a/1aHUi.

KOMMYHHUKATHBHBIE
Yaammiica HAVYATCS:

CTPOMTH PEUEBOE BHICKAIHIBAHME B YCTHON (opMme, HCMOML30BaTh AlredpandecKyio
TCPMUHOIOTHIO!

TIPUMEHSTH PA3IHUHBIC TOAXO/ B! K PeleHnio yueOHOM 3a1ayy, 3a1asaTh BONPOCHL TS UX
VTOUHCHMS, YETKO ¥ apryMeHTHPOBAHO BbICKA3bIBATh CBOH OLEHKH H NMPEATOKCHHA:
NPHHAMATH AKTHBHOE ydacTiie B paboTe B mape # B rpymnie, HCNOMb30BaTh YMEHHE BECTH
JMAIOT, peueBble KOMMYHHKATHBHEIE CPEACTBA:

HPHAAMATH yYacTHE B OOCYHUICHHM MATEMATHYECKMX (aKToB, CTpaTerHu yenemHoi
MaTeMaTHYeCKOH HIphl, BHICKAZbIBaTh CBOIO MO3HIHIO!

3HaTh ¥ NPHMEHATH NPaBHia OOIICHHSA, OCBaMBATH HABBIKM COTPYAHHYECTBA B yueOHOH
JCATEILHOCTH:

FATTATHRORATLE  CROI  TEeHCTRHY NDU DAOOTE B IMHVINE HW  OCO3HARATE BAXKHOCTH




Vaaupiics NOAY4YHT BOIMOKHOCTH HAYHHTECH:

Vyaumiics HayuaTes:

Vyamuiics HOAYYHT BO3MOKHOCTD HayUHTBCA:

Vyamuics HayynTes:

Vyanumiics noayHHT BO3MOKHOCTE:

Vuamuiics HayIuTes:

[puaoxenue k OOT 000
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HCTIONB30BATH PeueBble CPECTBA H CPCIACTBA UHGBOPMAUMOHHBIX @ KOMMYHHKAIHOHHBIX
rexHoTIorHii apy padoTe B mape, B FPYINe B X0AC peliicHus YueOHO-TIO3HABATENBHBIX 3A1a%,
BO BPEMA YYACTHA B IPOCKTHOMH ACHTEILHOCTH:

COTIACOBBIBATS CBOIO TOIMIMIO ¢ MO3MIEH YHaCTHAKOB no pabore B rpylie, B nape,
NpU3HABATH BOIMOKHOCTE CYIIECTBOBAHHS PAIHYHBIX TOHEK IpeHNAsA, KOPPEKTHO
OTCTaWBaTh CBOIO MOZUIHIO:

KOHTPOJIMPOBATH CBOH GHCTBHA H COOTHOCHTE X € TNOCTABJEHHBIMH UeIZMH H
AeHCTBHAMK APYTHX YIACTHHKOB. pabotalommx B nape, B IpYIme;
KOHCTPYKTHBHO pa3peuiarh KOH(TMKTHI TOCPEICTBOM YHETA HHTEPECOB CTOPOH.

[IPEAMETHBIE PE3Y.ILTATbI

OCHOBHBIE TOHATHA. YHC JIOBBIE ®YHKLNH

OHMMATH W HCHOAB30BATH QYHKUMOHATBHBIC NOHATHA H A35IK (TEPMHUHBI, CHMBOAHYCCKHE
obo3Hauenna):

CTPOUTH IPaduKn HIEMCHTAPHAIX (yukumni; BecaeIoaTh CBOHCTBA YHCIOBBIX PYHKIMHA Ha
OCHOBE U3YUeHHS MOBEICHHA UX rpaduKOR:

HOHMMATH (DYHKIHIO KaK BAKHCHIIYIO MATEMATHYECKYIO MOJierlh VTS OIHCaHHA NpOUcccos
W SBJCHMI OKDYXAIOUICro MHpa, NPUMEHATH yHKIHOHATLHBI A3BIK 414 OTIACAHHA M
HCC/IeIOBAHNA 3aBHCAMOCTEH MEKAY (usHHcCKUMHA BETHIHHAMM.

[IPOBOMMTH MCCIEI0BAHMA, CBA3ARMBIC C paydeHHeM CBOMCTB QYHKIHH, B TOM HHCIC ¢
HCIONB30BAHNEM KOMITBIOTEPA: HA OCHOBE rpadHKOB H3YUCHHDIX dymkumii crpouts bonee
crioskupie rpaduEKH (KyCOIHO-3aIaHAbIC, € «BBHIKOTOTHIMM » TOUKAMH | T. I1.):

HCTO/IB30BaTh (YHKIMOHATHHBIE NpPEACTABICHWA H cRoiictea QyHKIMH Ui pelueHHA
\aTeMaTHICCKHX 327129 U3 PasH4HbIX PasAeiion Kypea.

AJICEBPAMUECKHE BbIPAJKEHMA

BjAeTh TMOHSTHSMH «TOXKIAECTBOY, (TOKICCTBEHHOE npeoB-pasopanmey, peLarh Jatatit,
coneprkalne OyKBEHHBIE JaHHBIC: paboTaTh ¢ GOpMYyIAMH;

RLINOHATE (PEOOPAZOBAHUS BBIPAKCHUH, COACPHAMIX CTENEHH € NEIBIMH NOKazaTe IaMH
# KBaJpaTHBIC KOPHH:

BLITIOMHSTH TOXACCTBEHHbIC NpeodpasoBanii palHOHAIBHBIX BbIpakeHuii Ha OCHOBE
paBu ASHCTBAN HAX MHOTOWICHAMH | anreOpandecKnMi ApoOAMHL

BBITOIHATS PA3TOKEHHE MHOTOWICHOB HAa MHOKHICH. BLITyCKHUK TONYSHT BOIMOKHOCTS:
HAYYHTBCS BBINONHATH MHOTOLIArOBBIC npeoOpa3zoBaHis  PALMOHATLHBIX BhIPAKCHHH,
IPHMEHSS ITUPOKHi Habop cnocobos 1 NPHEMOB.

HAYIUTBCA TIPHMEHATH TOKIECTBCHHEBC NPEOdPasoBaHid Al  PCHICHHA jazay M3
pazMUHBIX Pa3ienoB Kypcd (HampuMep, ATA HAXOKICHHA HauGOIBIIEro/HANMEHBLLETO

3HAYCHUS BHIPAKEHUSA).
YPABHEHMA

LI, U P B R R s B 0 n'l"nﬁ neDEMQ‘HHOﬁ- CMCTe‘\u’l ‘-IB}\



-

e

]
i
-

[punoxenne k OO OO0
MBOY «COLI Ne 11»

—  NOHMMATL YPABHCHWE KaK BAKHEHIOYIO MaTeMaTHYECKYl0 MOJeNbL /IS ONHCaHus H
MIYUCHMS  pasHOOOPa3HLIX  peailbHBIX  CHTyalWil, pewars TEKCTOBBIE  3ajaYM
aIredpandecKuM METOIOM;

—  NPHMEHATH rpadHYecKue NPeICTABACHAA IS HCC/ISOBAHMS YPAaBHEHHH, HCCIEI0OBAHMA H
pelIeHUs CHCTEM YpaBHEHHI! ¢ IBYMS NEPEMEHHBIMH.

Yyammiica NoTyYHT BOSMOKHOCTD!

—  OBJACTH CCHMAILHBIME NPHEMAMH PEILICHHS YPABHEHMH H CHCTEM YpaBHEHHH, YBEPEHHO
NPUMEHATH ANNAPAT VpaBHEHMit 114 peuieHUs pasHOOOpasHBIX 33734 W3 MaTeMaTHKH,
CMEKHBIX NPEAMETOR, NPAKTHKH:

—  NpUMEHATH TpaduuecKuHe [PEICTABNCHMS IS HCCICJ0BAHMA YPABHEHHH, CHCTEM
VpaBHEHuUI, cofepianux OyKkseninie KopHUHEHTSL

HEPABEHCTBA
Vuainumiica HayuHTCS:

— [OHHMATh ¥ [PHMEHATH TEPMHHOJIOIHIO W CHMBOJIHKY, CBS3aHHBIE C OTHONICHHEM
HEPABCHCTBA, CBOMCTBA YHCIOBBIX HEPABEHCTB!

— pemars AHHeHHbIe HCPABEHCTBA ¢ OIHOM MEPEMEHHOM U UX CHCTEMBIL

—  pemarh KBaAPaTHBIC HEPABEHCTBA ¢ ONOPOH Ha rpaduyecKue NpeACTaBIeHHs:

—  NPHMEHSATH annapar HCpaBeHCTB /U1 PEICHHSA 3a/1a4 W3 PasIHuHbIX pa3/esos Kypea.

Vyaluuics moayuuT BO3MOKHOCTE HAYUHTHCA!

—  pasnHooOpazHLEIM OpHEMAaM 10Xa3arelbCTBa HEPABCHCTB, YBEPCHHO NPHMCHATH alllapar
HEPABCHCTB JUIS PEIeHHs PasHOOOpasHbIX MaTeMaTHUYCCKHX 3a71a4 # 3a71a4 H3 CMEKHBIX
NPeAMEeTOB, TIPAKTHKH!

~  NPUMEHATH TrpaduueckHe NPeJCTABNCHHS LIS HCCICAOBAHHA HEPABEHCTB, CHCTEM
HEPABEHCTB, cojlepanmx OyKBeHHbIC KOIPOUIHSHTEL.

YUCHTOBBIE MOCIHENOBATEJIBHOCTH

—~  Yyamuics HayuyuTCs:

— NOHWMATH M MWCMONL30BaTL A3BIK MOCAEAOBaTeIbHOCTEH (TEPMHHBI, CHMBOJIHYESCKHAE
0D03HAYCHHUSA ),

—  TIpHMEHATH GOPMYIIBL, CBA3AHHBIE ¢ AapUPMETHHECKOH U reOMeTPHYECKOH MPOTPECCHAMH, H
anmapar. c¢hopMHPOBAHEBI TIPH M3YHEHHH JIDYTHX Pa3jc/ioB Kypca, K PeLIeHHIO 3a71a4, B
TOM YHCJIe ¢ KOHTEKCTOM U3 peabHON XKH3HH.

Vuamumiics noayvauT BOIMOKHOCTE HAYIHTHCA!

—  pemarh KOMOMHHPOBAHHBIE 3ajaun ¢ PUMEHeHHeM GOPMYIT N-ro YieHa ¥ CYyMMBI NepBhIX
N 4iEHOB apuMEeTHUECKOH H reOMETPHYECKOH NPOTPeccHit, NPAMEHAS PH TOM annapat
VPaBHEHUN ¥ HEPABEHCTB,

~  NOHHMATH apHPMETHYECKYIO H TCOMETPHYECKYIO MPOTPECCHH Kak QYHKUMH HaTypaIbHOro
apryMeHra;

~  CBA3BIBATH APH(METHHECKYIO MPOrPECCHIO ¢ JIHHCHHBIM POCTOM, IEOMETPHYECKYIO — C
IKCTOHEHLUHATBHBIM POCTOM.

OITMCATENBHAS CTATUCTHKA

Yuammiics HayduTCs MCMONL30BaTh NpocTelimHe crmocodsl NPCACTaBICHUS W aHAIM3a
CTATHCTHMECKHX AaHHBIX.

Vyamuitcs NOTYYHT BOZMOKHOCTL IPHOOPECTH NEPBOHAYATBHbI OMBIT OpraHi3aluy cbopa
JAHHBIX TIPH [IPOBECHHM OIPOca OOMECTBCHHOrO MHEHHA, OCYUICCTBIATL HX aHAIH3,
NIPE/ICTABIATE PE3YI6TATE! OITPOCA B BHJIE TaOIMIbL, IHAIPAMMBIL,

AATIYITIT A TITIT 1T AT ITIIA 14 DDA TIIONCTIL
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Vuamuiics Hay4HTCs HaxXOAUTh OTHOCHTCILHYIO YacTOTY M BEPOATHOCTH CIIy4aiHOro

CcOOLITHSA.

Vyamuiics  MOJIYHHT  BO3MOKHOCTE npuoGpecTd  ONBIT  MPOBEACHHA CAyHaiTHbIX
IKCICPHMEHTOB, B TOM HHC/IE C IOMOIILIO KOMITBIOTEPHOTO MOJCIMPOBAHHAA, HHTCPIPETALHHA HX
pe3yIbTATOB.

KOMBUHATOPUKA

Vyaumics HaysSHTCA peraTh KOMOHHATOPHBE 3a1atH Ha HAXOJK/IGHHE uicna 00BEKTOB HilH
KoMOuHanuit.

Vyamuiics NOAYIHT BO3MOKHOCTH HAYIHTHCH HEKOTOPRIM CHCHHATBHEIM MTPHEMaM PeLICHAA
KoMOWHATOPHBIX 3a1a4.

COJEPKAHHUE YYEBHOTO NPEJMETA

—— mm——

‘F Ne | Hazeanue pazaena (Gaoka) | Kon-Bo Hacos | 13 HMX KOJ-BO YaCOB. OTBEICHHbBIX Ha

l n/n | Ba H3YYCHHE | ngaxm_qecxyto 4aCTh # KOHTPOdS
pa3jena 4abop.. | MpAKT. | COUMHEH. | KOMIP.

| 1 l (6roxka) | pab. | pab. | | pad.

1 7-A KJIACC

1 | Maremar#ueckui #3bIK. [ 13 5 | e ) '1

| MaremaTuyecKas MOACIb ' , (= o] |

2 | Jiunetinas QpyHxuns | 1 , | 1

l‘ 3 | Chcrems! ABYX amHedmEBx | 12 ‘ ' ‘ ]

‘ | ypaBHEHH# C ABYMA | | |

\ | mepeMeRHbIMHA ! ( |
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| HA1 O/IHOYICHAMA
6 | MiorouieHs!. 15 1
ApadMernyeckue onepammy
l HaJ MHOTOWICHAMH |
| 7 | PaznoxkeHne MHOrOYIEHOB 18 1
H2 MHOKWTEIH
8§ | ®yEkmmg y=x 9 ]
9 | TloBropenne 10 1
Uroro 102
| 8-M KJIACC
| 1 Anrebpauteckne apodu 21 1
| 2 OVHKIHA ¥ = x . 18 1
CroiicTBa KBajpaTHOro
- KOpHSA
3 . Ksaaparuunas pyHKIHS, 19 1
4Dynkuna y =§
5 | KeaaparHsie YypaBHEeHUS 21 1
6 | Hepasencrsa 15 1
7 | IlosTopenue 8 1
- Hroro 102 7
9- KJIACC
1. | Paumonansupic HepaBencrsa | 14 1
A HX CHCTEMBI
2. | Cucrems! vpaBHEHHH 18 1
3. | Yucnossie hyHKIHH 24 2
4. | Ilporpeccun 14 1
5. | Duementr komMOuHaTopuku, | 18 1
| CTATHCTHKH H T€OPHH
: BCPOATHOCTH
6. | OGobmaromee NOBTOpeHHe 14 1
Wroro: 102 7

7- KJIACC
Paunonaabublie umena. Pacumpenne MHOKECTBA HATYDPATLHBIX HHCEN [0 MHOKECTBA
neabX. MHOKECTBA HEBIX 9HCEN 0 MHOKECTBA PAHOHANBHBIX. PallMoHAIbHOE YHCI0 Kak
OTHOWICHHE MN , IJIe T — [EJ0e YHCII0, N — HarypaubHoe. CTENEHs ¢ HEbIM MOKa3aTeeM.

Heiicrenreannble uneaa. Keanparunif kopens u3 uncia. Kopens tperself crenen.
3anich KOPHCH € NOMOWIBIO CTENEeHHM ¢ APOOHBIM ITOKazaTeneM. MHOKECTBO JCHCTBHTEIBHBIX

YHCCT;

NPECTABICHHE JCHCTBHTENBHBIX YHCEN GECKOHEYHBLIMH JECATHYHBIMH  ApoGsMH.

Cpasnenve aeficrurensusix yucen. KoopnusatHas npamas. MsoOpakenue umcen ToYKaMu

KOOPAMHATHOM 1paMOit. YnCI0BbIE TIPOMEKYTKH.

Aarebpandeckue BhIpakenns. byKseHHbIC BbIpaKeHHs (BBIDaKCHHS C TEPEMCHHBIMHU),
Yucnosoe 3nauenne GyKBCHHOTO BhIpakeHHA. JlonycruMble snavenns nepemennsix. [Toacranoska
BeIpKeHHE BMectro nepemennsix. IlpeoOpasoBanne OYKBEHHBIX BBIPAKSHHWI HA OCHOBE CBOHCTB
aprMeTHaeckuX AelicTauii. Pasencreo GykBeHHBIX BRIpakenuit. ToxaecTno.

-~

.
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IIpeobpasoBanue HEJIOr0 BHIPAKECHUSA B MHOFOWICH. PazokeHHe MHOTOYICHOB Ha MHOKHTCIH.

MuorowieHsl ¢ OIHOH nepemenHoil. Koperb MHOTOHACHA. KsaapaTHblil TPEXWICH, Pas/ioikeHHE
KBaAPAaTHOrO TPEXWICHA HA MHOKHTENH.

Aarebpautieckas ApoOb. OcHoOBHOE CBOlCTBO  arebpantiecKo apobu.  CaoxeHne.
BEMUTAHKE, YMHOKEHHE, JAC/ICHHE anrebpangecknx apodeif. CTenenp ¢ UebiM nokazareiaem # e
cBOiicTBA. PamMOHATbHBIE BBIDOKCHHA W HX npeoOpasopanns. JlOKa3aTCILCTBO TOKICCTE.
Kpagpatupie kopun. CBoHCTB2 apmbmemqecxu.\é KBa(DATHLIX KOPHEH H WX TPHMCHCHUE K
1IpeotpasoBAHMIO YHCIOBBIX BLIPAKECHAH W BBIUMCIICHHAM.

Vpaguenus. YpasHeHHE C onnoit nepemennoli. Kopexb YPaBHCHWA. CpoficTBa HHCIOBLIX
paBeHCTB. PaBHOCHILHOCT ypapHenuii. Y paBHCHHE C JIBYMA nepeMenHbMA. JIHHCHHOE YPaBHEHHE
¢ ABYM3 NEPEMEHHBIMH, NPHMEPSI PLICHHA ypaBHeHtil B LEABIX YHCTAX.

Cuerema ypaBHEHHil ¢ ABYMA NEPEMEHHDIMITL. PasuocHnbHOCTs crcTeM. CHCTEMBI JIBYX
HHEHHBIX YPABHEHWIl ¢ ABYMS [EPEMEHHLIMI. pellieHue NMOACTAHOBKOH H CAOKCHHEM. [Tpuneps
pElICHUSA CHCTEM HEMMHCHHBIX VPABHEHMH C [IBYMS NCPEMCHHBIMIL

Hepapencrsa. UHCIOBbIE HEPABEHCTEA H ux cpoiicrpa, HepaseHCTBO © OIHOH NEPEMEHHOH.
PapHOCHIbHOCTS Hepasencts. Jhinelubie HepaBeHCcTBA € OJIHOH nepemesHoit, KsanparHsic
nepapencTBa, CHCTEMBI HEPABEHCTB C O/iHOM MePEMEHBOMH.

OcHoBHBIC TOHATHA QYHKIHH, 3aBHCHMOCTH MENKly BETHYHHAMH. [TonaTre QYHKIMH.
OfacTh OnpeeicHEs ¥ MHOKECTBO spavennit Gysxupu. CrocoOpr 3a1aHHA dyuxumn. [padux
dyukuun. CeoiicTea (yHKimi, HX 0TODpaKEHUE HA rpaduxe. [Tpumeps! rpaduKOB 3aBUCHMOCTEH,

OTPOKAIOUIMX PEAIBHBIC NPOTIECCH.

Yucaossie GyrKkmun. Oy K, ONACHBAOUINC NpAMYIO H 00paTHYO TIPONOPLUMOHATEHEIC
JABHCHMOCTH, HX Tpa(HKH ¥ CBOACTBA. Tuneitnas GysKius, e€ rpadux u cpolictsa. Kpaaparnunasn
dyuxums, e& rpauk A coiicTra. CreneHnble GYHKIHA ¢ HATYPATLHBIMH noxaszatenaMu 2 u 3. BX
rpaduKy 4 CBOHCTBA. I'paduxn GyskuHi y =Y. ¥ = Ix.y=|xl

TeopeTHKO-MHOKECTBEHHDIE noRsTHS, MHOKECTBO, JIEMEHT MHOKCECTEA. 3ajaHue
MHOMKECTE ~TIEPEYHCICHHEM  HIICMEHTOB, XapaKTepHCTHUCCKHM cpoiicteoM. CTaHaapTilsic
0603HAYCHHAA YHCIOBBIX MHOKCCTB. [lycroe MHOXECTBO M €0 obo3unagenmne. TToIMHOKECTRO.
O6beHHEHHE U ITIEPECCUCHHE MHAOKECTB, Pa3HOCTh MHOKECTS,

JaeMeHThl JIOFHKH, [Tonarue 0 paauocum,ﬂocm. cnejloBalni, yno'rpe('):lcnne JOrHYyeCKux
CBA30K €CIH .... TO ..., B TOM M TOJIB-KO B TOM CiIy4ac, JIOTHYECKUE CBA3KH B, HIH.

Wcropnst GOpMHPOBAHHS NOHSTHS i, HaTypaJdbHble YHCIA, ApoOH, HEAOCTATOMHOCTE
pauMOHAIBHBIX HHCET JUIA FEOMETPHHUECKAX H3MEPCHHH, HPPALMOHAIBHBIC HHCIA. CrapuuHbie
cucTeMmsl 3anucy uucen. [podu B Bapunone. Erante. Pume. OTKpHITHE NECATAUHBIX ApoOeii.
CrapHHHBIE CHCTEMBI MED. JlecaTHynbie ApOOH H METPHUCCKAR cucrema wmep. llossienuc
OTpHUATEBHBIX HHCET H HYIS. J1. Marusuxuii. J1. Ditiep.

Japoaienne aaredphl B HEAPAX apudMeTHKH. Aji-Xopeaun. PoxicHne OyKBCHHOM
cumsomku. 11, @epma, @, Buer. P. Jexapr. Mcropua sonpoca 0 HaxoxieHun Gopmyn KopHeH
anredpanyecKux ypaBHeHHH, HEPAspEeLIAMOCTD B paifKajax YpaBHCHHH CTCNCHH. Donb-1nei
yersipéx. H. Taprams, /UK. Kapnaano, H. X. AGes. 3. [anya. WUzobpeTeHne METOAR KOOP/HHAT,
[O3BOMAIONIETO TIEPEBOUTH TEOMETPHYECKHE oBLekTs Ha f3sik anredpst. P. Jlexapt # [1. ®epMa.
TIprMepsbl pa3/iHUHbIX CHCTEM KOODJMHAT Ha MIOCKOCTH.

8- KJIACC
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Paunonaabusie uncia. Pacumpenne MHOXKECTBA HATYPaiIbHBIX YHCEN A0 MHOMKECTBa

uenbix. MBoKecTBa UEBIX YHCRN 10 MHOKECTBA pPalHOHAIBHBIX. PanmonaibHOe 4YHCIO Kak
OTHOMICHHE MN , TAe T — [e0e YACI0, n — HaTtypamrbHoe. CTenens ¢ nelbiM NOKa3aTeleM.

HelicrBuTeabnbie uneaa. Kpanparabiii kopens u3 yncna, Kopenb TpeTbeif CTENeHH.

3amich KOpHEH C TNOMOWIBK) CTeneHH ¢ ApoOHbBIM  nokazaresnem. [lonstHe 006
uppammoratbHom uncne. MppaudonaibnocTs YKCa U HECOR3MEPHMOCTH CTOPOHBI M JIHATOHATH
kpajapara. Jlecatnuneie npudmKEeHUs HPPAHOHATLHBIX YHCel. MHOKECTBO JCHCTBHTCIBHBIX
YMCC; MPEACTABICHHE ICHCTBATe/NBHBIX YHCET OCCKOHCYHBIMH JICCATHYHLIMH  APOOSMH.
Cpaguenue aeiicteurensHiX uneen. Koopamnathasnpavas. Hzo0bpaxenue quces ToukamMu
KOOPAHHATHOM npaMoi. HHCcI0BbIe TIPOMEKYTKH.

Hawepenus, npubamwkenns, omenku. Pazmepbl 00beKTOB Oxpykaromero mupa (07
IEMEHTAPHBIX YacTHIL 70 BceeleHHOM), UIMTENBHOCTh MPOUECCOB B OKPYKAKOIMIEM MHPE.
BoizeeHne MHOKHTEIS — CTCNCHH JecsTH B 3anuck yucia. [pudauxérHoe 3HaYeHHE BeTHYHHBL,
TOYHOCTH NpubTHKeHA. [IpHKn/IKa 0 OLEHKA PE3YIbTATOB BLIYMCICHUH.

Aqrefpanveckue BhIpAKeHNst. BYKBCHHBIC BBIPAKCHHS (BLIDAKEHHA C NEPEeMCHHBIMM).
Yncropoe 3naucHue OyKBeHHOTO BhipaxkeHus. Jonycrumele 3navenus nepemennsix. Iojacranosxka
BRID@KCHHMIT BMecTo nepementbix. [Tpeobpazosanne OYKBEHHBIX BHIpaKSHHH Ha OCHOBE CBOHCTB
apudmerTnueckux aeiicrauit. Pasencrso OykBeHHBIX BhIpaxenuit. ToxaecTso.

Crenens ¢ HATYPAJLHBLIM nokasaredem u e cBoiicTea. OIHOWICHb! W MHOTOWICHEL
Crenens  muorowieHa. (CIokeHWe, PBBYMTaHHE, YMHOXKEHHE MHOrowieHosB. @opMmylibl
COKPAIEHHOTO YMHOKCHUA: KBAJPaT CYMMBI H KBajIpaT pasHocTH. PopMy/a pasHOCTH KBaJpaToB.
Ipeobpazopanie HEAOr0 BBIPKEHMS B MHOrOWICH. PaznomeHue MHOrOWICHOB Ha MHOXKHTEH.
Muorowiensl ¢ oasoi nepemexsol, Kopens MHOrownena. KpaaparHelil TpEXWISH; pasioXeHHE
KBQ/IPaTHOro TPEXUICHA HA MHOKHTEIH.

Aarebpanveckas apobs. OcHomHoe cBoiicTBO anredpandeckoit apodu. Cloxerue,
BLIYHTAHME, YMHOKEHHE, JiefcHue atrebpandeckux apobeit. CTeneHb ¢ HENbIM MoKasareaeM u e
cBofictea. PanwoHamTbHBIE BBIpAKCHHS W WX npeoOpazopanns. Jloka3aTeabCTBO TOXKIECTB.
Ksagparusie kopsn. CpolicTa apudMeTHIECKHX KBAJIPaTHBIX KOPHEH W UX NpHMEHEHHE
K 11peo0pasoBalHio YHCIORBIX BRIPAKCHNH H BEIMHCICHAAM.

Ypaeuenns. Ypasuenue ¢ ogHoil nepemenHoil. Kopenb ypasrenus. CBoiicTBa YHCIOBBIX
papeHcTs. PaBHoCH/IBHOCTS ypasHenui. Jluneiinoe ypasrenwe. Kpanparuoe ypasaenne: dopmyaa
KOpHeW KBajgpaTHOro ypaBHeHug. Teopema Buera. Peluenue ypaBHeHHi. CBOASIMXCA K THHEHHBIM
¥ KBagpatHbiM. [IpuMepst pelueHns VpapHeHHN TpeThel i yeTBépToit creneneit. Pemenne 1pobHo-
palHOHATLHBIX YPaBHEHHI. YpasHeHHE C JBYMA nepemeHHbiMi. JluneliHoe ypasHEHHE ¢ ABYM:A
epeMeHHBIMH, MPAMEpPHI PEIICHHA YPaBHEHHI B 1IE/bIX YHCIaX.

Cucrema ypaBHeHHit ¢ ABYMS nepeMeHnbIMH. PaBHocuasHOCTE cueTem. CHCTEMBI JBYX
JIMHCHHBIX VPABHEHMH C ABYMSA NEPEeMEHHBIME, PElIeHHe MOACTAHOBKOW U cnokenneM. [Ipumeps
PCIICHHS CHCTEM HENMHEWHLIX VPaBHEHHH ¢ JBYMA MEpeMCHHBIMH. PelleHne TEKCTOBbIX 3ajay
anredpapyeckum  cnocoboM.  JlekaptoBel  KoopawHathi  Ha  maockoctH.  I'padugeckas
HUTEPNIPETAINA YPaBHEHHA C ABYMS MepeMeHHbiMK. ['paduk NHHEHHOrO yYpasHEHHSA C IBYMSA
nepeMEeHHBIMI: YIA0BoH KkoddduImeHT NpAMOi; ycioBHe napallenbHocTH npambix. ['paduxu
NpOCTEAX HeMHEHHsIX ypaBHeHuit: napaGona, runepGona, OKpyxkHocth. ['paduueckas
UHTEPIIPETALMA CHCTEM YPABHEHHH C IBYMS NEPEMEHHBIMH.

Hepasencrsa. Uncioesie HepaBeHcTsa U UX cBoiicTea. HepapeHcTBO ¢ 0HOM NepeMeHHOM.
PapHOCHABLHOCTE HepaseHCTR. JIuHeliHbie HepaBeHCTBAa ¢ ONHON nepeMeHHoM. KsaaparHbie
HepaseHcTBa. CucTeMbl HEPABEHCTB ¢ 01O IIEPEMEHHOM.
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dynximn. CpoiicTBa PYHKIMH, UX otobpaxenne Ha rpaduke. [Ipumepsl rpadKOB 3aBHCHMOCTEH.
OTPAKAOIIMX PeanbHBIE TPOLUECCHL.

Yucaossie pynxupn. OYHKIMHA, OMUCHIBAIONIE NPAMYIO H 0OpaTHYIO PONOPUAOHATLHEIC
3aBHCHMOCTH, HX rpadukn i colicTsa. JinHeHRas QyHKIM, eé rpauk u cpoiicTsa. Kpaaparuynas
dynxims, e rpaduk u CBOHCTBA. Crenennbie GYHKIMHA C HaTYPAIbHEIMH [OKA3ATCIAMU 2 u 3, ux
rpapuKy ¥ CBOHCTBA. [paduxu Gyskiai y =y, ¥y =3 X, ¥ = B

Uncaosbie nociaenopatensnocTi. [lomstne qUCIOBOH  MOCIENOBATENLHOCTH. 3alanue
OCTeI0BATE/IBHOCTH PEKYPPEeHTHOMH GopMyI0H U dopMmya0it n-ro wIeHa.

ApndMeTHUECKas ¥ reoMeTpraieckasi nporpeccuit. PopMyibl N-ro 4icha apuhMETHYECKOH H
reOMEeTPHYCCKOM  Tporpecchii,  CyMMbl  TIEPBBRIX n-x wienop. M3obpakenue HICHOB
apndmeTHYECKOH 1 FeOMETPHYECKOH Nporpeccuit TouKamu KOOPAHHATHOH MTOCKOCTH. Jianeitnsii
1 IKCHOHSHIHANBHBI pocT. CIOKHbIC NTPOUCHTHL

TeopeTHKO-MHOKECTBEHHbIE  TIOHATHI. MHOKECTBO, HICMEHT MHOKECTBA. 3ajanue
MHOXKECTB  TMEPCUMCICHHEM  DJICMCHTOB, XapaKTEePUCTHUECKHM  CBOFCTBOM. Crannaprasic
0603HAuCHNA YHCJIOBBIX MHOKeCTB. [lycToe MHOKCCTBO H ero obozpauenne. TToAMROKECTBO.
O6beHHCHNIE | TIepeceyeHne MHOKECTB, PA3HOCTE MHOXKECTE. WUnmocTpalis OTHOLICHHH MEXITy
MHOKECTBAMH ¢ IOMOLIBIO AHarpaMm Jiiiepa — Benna.

JsemerThl AOruKH. [IoHATHE O PABHOCHIBHOCTH, CICHOBARMH, yroTpedaeHue JI0THYCCKHX
CBA30K €CIH ... TO .... B TOM H TOBKO B TOM C/Iy4ae, JOTHHCCKHE CRAIKH H, WIH.
9-1 KJIACC

AsnrefpanyuecKue BuIpAAKCHHS. ByKBeHHBIE BBIpAKEHHA (BBIPAKCHHA C NePEMEHHBIME).
Yuciosoe 3HaveHne OYKBEHHOTO BBIDAKCHHA. JlonyCTUMBIC 3HAYEHNUS NEPEMCHHBIX. IToacranoBka
BBIpaKEHHI BMECTO MEPEMEHHBIX. [IpeoGpazoBasme OyKBEHHBIX BRIpAKEHMI HA OCHOBE CBOHCTB
apudMeTHYECKUX neficTauil. PageHCTBO OYKBCHHBIX BBIpaKCHHH. TOKICCTRO.

Aarebpanueckas Apodn. OcHOBHOE cBoficTtBo  anredpanyecKol  ApooH. Cnoxenne,
BLIYMTAHHE, YMHOKCHHUE, JCICHHE anredpanueckux apodeii. CTeneHb ¢ HeabiM foKazareiem H e€
CBOMCTBA.

ParoHAlbHbIe BHIPAKEHAS W HX MpeodpasoBanHms. JlokasaTenbeTBO TOKIeCTs. KpanparHbie
xopun. CBoiicTsa apaMETHIECKHX KBaApaTHBIX KOPHESH H HX NPHMCHEHHAC

K 11peodpasoBAHMIO THCTIOBBIX BHIPKEHMIT M BHIYMCICHHAM.

Vpasuenus. YpaBHEHHE C onHoit nepemernoil. Kopenb ypaBHCHHH, CBoiicTBa YHCAOBRIX
paseHCTB. PaBHOCHABHOCTE YpaBHEHNIA.

Jiuneiinoe ypasuenne. Ksaaparuoe ypaBHEHUC: dhopMysia KopHEH KBaApaTHOTO YPABHEHUA.
Teopema Buera, Peucuue ypaBHeHwHif. CBOAAIMXCA K mHeHLIM # KBaapaTHbM. [Ipmveps
peurenns  ypaBHEHHH Tpethell # ueTBEPTOH crencneii. Pemenne ApoOHO-paUMOHATLHBIX
ypaBHEHHH.

VpapHenue ¢ ABYMA HEPEMCHHBIMH. JInHeiiHOe YPABHGHHE C ABYMSA TEPEMCHHBIMY,
npUMEpbl pelIeHns YPaBHEHHH B LETbIX YHCAAX.

CucreMa ypaBHEHMIl ¢ ABYM#A NMEPEMEHHBIMIL. PaBHOCHIBHOCTD CHCTeM. CHCTEMBI ABYX
e R VDARHEHHI ¢ ABYMSA [IEPEMEHHBIMHL PEHICHHE noacranoskoi u crokenuem. [puvepst
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Peulenue TEKCTOBBIX 3a7a¥ anreGpaHyecKuM CrocoboM. JlekapToBbl KOOpAMHATEI Ha

na0ckocTH. I'paduyeckas HHTEPIPETAINS YPABHEHNHS C ABYMS IIEPEMCHHBIMA. I'papux muneiinoro

YPABHEHHA C ABYMSH NCPEMEHHBIMH: YIUVIOBOH KOMPOHUHCHT NpsMON; YCI0BHE MapasuleibHOCTH

npavbIX. I'paduke npocTeliimX HEIHHEHHBIX YpaBHCHHMII: napabona, rurnepdona. OKPYKHOCTE.
I'pamaeckas unTepnperanus cucTeM ypasuenmii ¢ 1ByMs NEPEMEHHBIMH,

Hepagencrsa. Uncrossie HeparencTsa i HX cBoiicTsa. HepapeHcTso ¢ 01HON nepeMenHoi.

PaprocuibHoCTs HepaseHCTB. JlunelfHble HEpaBEHCTBA ¢ OXHOMN nepemenHoil. KsaapaTusie
HepareHCTBA. CHCTeMBI HEPARCHCTB ¢ OJIHOM NEePeMEHHOI.

Ocunopubie nouaTns Gyuxmun. 3asucnmMocTd Mexay sermunHamu. [loustre GyHKIHH.
O6racth onpesescHns ¥ MHOKECTBO 3HadeHuil pynxuun. Criocobsl 3a1aHms byuxkuun. ['padux

dynxunn. Coiictsa Gynxuuil, ux orobpakenne na rpapuxe. [Ipumeps: rpadHKOB 3aBHCHMOCTEH,
OTPAKAIOIIHX PEATBLHBIC TPOLECCHI.

HncaoBsie moCaA€10RATeALHOCTH. [TOHSTHE YMCIOBON MOCTENOBATEILHOCTH, 3ajaHue
TMOCICI0BATEILHOCTH PEKYPPEHTHOH dopmystoit 1 PopMy 10 n-ro yiena.

ApupmeTHaeckas ¥ reoMeTpHYecKas nporpeccuy, GopMyIE! n-To WieHa apHPMeTHHECKOH
H TEOMCTPHYECKOH IpPOTpeccHi, CYMMBI [€PBBIX N-X 4Y/JIEHOB. Hzobpaxkenye wieHOB

apu(METHYECKOH H reoMeTPHYICCKON NPOrpeccHii TOYKaMu KOOPAHHATHOH IL10CKOCTH. JIuHeHHbIH
H IKCIIOHCHIHAIbHBIH pOCT. CI0XKHBIC HPONEHTHI.

Onucareabnas crarucruka. [lpejcraBienye MaHHEIX B BHAC TaOJMIL AMarpaMm,
rpapuxos. Criyuaiinas #3mMenuBocTs. CTATHCTHYECKHE XapaKTEPHCTHKH HAOOPA JAHHBIX: cpejiHee

apudmeTiyeckoe, Meanana, HanGOIbIIEe W HAUMEHbIICE IHAYSHHS, pa3Max. Ipeacrasienue o
BEIOOPOYHOM HCCIICI0BAHUH,

Cayuaiineie cobeitus u eepositnoers. [lonstue o caywalinom onbite cayvaitHOM
cobprrin. Yacrora cayuaitioro coGermis. CTaTHCTHYECKHH NOAXOA K HOHSTHIO BEPOSTHOCTH.
BeposTHocT npoTHBONONOKHBIX cobbituil. HesaBucuMble coBrITHg. Y MHOKCHHE BEPOATHOCTEH.
JoctoBeprEie 1 HeBO3MOKHEIE COOBITHS. PaBHOBOIMOKHBIE cOOBITHIL K1accHyeckoe ornpeeneHue
BEPOATHOCTH.

Kombunatopuka. Pemnenne koMGuHaTOPHBIX 38714 NepeGopom BapHaHTOB. KomGunaroproe
HpaBiIo yMHOXeHH#. [TepecTanosku 1 (akTopuar.

Teopernro-wHokecTBeHHbIe NMOHATHA. MHOKCCTBO, 37EMEHT MHOKECTBA. 3ajaHpe
MHOKECTB  NCPCYHCIICHUEM  3JIEMCHTOB, XapaKTEPHCTHYeCKMM  cBolictBom. CraHzaprHbie
0003HAYCHHA HHCIOBBIX MHOXKecTB. [Iycroe MHOKECTBO M ero obozHaucHHe. TT0IMHOKECTRO.
OGbenunenne 1 1epecedetne MHOKECTE, Pa3HOCTh MHOKECTE. WiunocTpaiusg OTHOLICHAH MEXIY
MHOKECTBAMH C MOMOLUBLIO [iarpamy Jiiiepa — Benna.

JuemenTsl JIOrHKH. | [OHATHE O PABHOCHIIBHOCTH, C/IEIOBAHMH, ynoTped/IeHue 10IrHHecKux
CBA30K €CIH ..., TO ..., B TOM H TOJL-KO B TOM CIIy4ae, JIOIHYeCKue CRA3KH U, HITH.

3apoxaenne anrebpsl B Heapax apupmernkn. Ar-Xopesmn. Poxienue GykseHHOM
cimveoanku. I1. Depma, @. Buer, P. Jlekapr. Mctopus onpoca o HaxomaeHHH Gopmyn KOpHeH
aIreOPAHYECKHX YPaBHEHWH. HEPAa3PEIINMOCTh B PANHKATAX VDaBHEHHH CTeleHH, Gomb-mmed
sereiptX. H. Tapranes, hx. Kapaawo. H. X. AGens, O. lanya. Usobpetenne MeTona KOOpIMHAT,
TO3BONSIOIEr0 NEPEBOAUTE FEOMETPHYECKHE OOBEKTHI Ha A3bIK anredpsl. P. Jlekapt u I1. Oepma.
[puMepni pasiMYmBIX CHCTEM KOOPAMHAT Ha miockocTH. 3agaya Jleomapmo [lmsamckoro
(PubGonayum) o Kpoaukax, ynciaa Oubomauun. 331444 o wAXMaTHOH gocke. McToku TEOPHH
BCPOATHOCTEH: CTPAaXoBoe j1ei10, azaprkic Hrpsl. [T Oepma u b. llackams. 5. Bepuyam. A, H.

WR SR et aies ],
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7 KJACC
"3‘! HauMeHoBaHHNE PA3/1e/I0B H TeM Bmaieciho
n 4ACOB, 4.
1. MaremaTudecknii s3pik. MaTemMaTuyeckas MoaeIb 13
1 Ype086ie | alre0pandecKie BRIPAKCHHA 3
2 Yro TAKOE MaTeMaTHYECKHi A3bIK 2
3 Yo TAKOE MATEMATHYCCKAR MOJCTb 2
4 TIuneitHoe ypaBHEHHE ¢ OIHOH nepeMEHHO 3
) KoopaunaTHad npaMas 2
6 Konmpoasnas padoma Nel no mexe: « Mamemamuyeckuil 1
gapik. Mamemamuueckas Mo0e1b
| 2, Jluneiinas GyHKUMS 11
7 Koopausarsad NJOCKOCTh 2
8 JIureiiHOe YPapHEHHE ¢ JBYMS NEPEMCHHBIMH H €0 rpadux 3 =Tl
9 Tluneimas GyHKums U ee rpaduk 2
10 Juneinas Gynxns y = kx 1
11 Baanmuoe pacnofokeHne rpaguKor anHeHHBIX (HYHKI 2 gl
12 KoumpoavHas paboma ANo3 no meme: «Tuneinas Qynkyus» 1
3. Cucrempl ABYX THHEHHBIX ypaBHeHHil ¢ IBYMS 12
nepeMeHHbIMH
13 OcHOBHbIC NOHATHA
14 MeTos MoICTaHOBKH 3
15 Metoa amreOpanyecKoro CIOKCHIA 2|
16 CcTemsl ABYX THHEHHBIX YPaBHEHHH C ABYMA -
IEpEMEHHBIMH |
17 Koumpoawnas paboma Ne no mexe: «Cucmesvl 06yx 1
AUHENHBIX YPAGHENUIl ¢ OBYMA NEPEMEHTBLUUY
4. Crenenn, ¢ HATYPAJILHBIM HOKajaTedeM W €€ croiicTBa 6
18 Yo TAKOE CTENEeHb ¢ HATYPalbHBIM NOKA3aTe/IeM 1
19 Tabnuna OCHOBHBIX CTENEHCH ] P
20 CaoiicTBa CTEHEHH ¢ HATYPAIbHLIM MOKA3dTCICM 1 o]
21 VMHOKCRHE 1 JC/IeHHE CTeNeHel ¢ OHHAKOBHIM NOKA3ATEACM 7 pr——
22 CreneHb ¢ HYJCBBIM TOKa3arejem 1
23 Koumpoawuas padoma Ne6 no mee; «CreneHs ¢
HATYpanbHBIM MOKazaTesieM M ¢ CBOWCTBA»
5. Oanouien. ApudmerayecKue onepanun Hal 8
0AHOM IeHAMH
24 Tonarre oxHounena. CTaHAapTHBIH BHA OLHOWICHA ]
25 CriokKeHue ¥ BplUHTaHHe OAHOYWICHOB 2 =
26 VmHoKenHe o HouIeHoB. Bo3BeneHuHe O/HOWICHA B 2
HATYPATHHYIO CTETIeHb |
27 Jlesenue OHOUICHA Ha OXHOYACH 2
28 Konmpoaenas paboma Ne7 no meme: « Odnounensly 1
6. Muoroujenbl. Apudvernyeckne onepauni nai 15
MHOTOYJACHAMH
29 OcHOBHBIE TOHATHI 2
-~ N et A 1 DLTUHTANHE MHOTOWIEHOB \ 2
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33 DopMyJibl COKPAICHHOTO YMHOXKEHHS 3
34 Jlenenne MHOPOYICHa HA OHOWICH 2
135 Kownmpo.avras paboma Ne§ no meye: « Muozovienst» 1

7. Paznokenne muorow.ienos Ha mMuoxuteau (18 wacos) 18

36 Yo rakoe pasiokCHHE MHOIOWISHOB Ha MHOKHTENH 1
| 37 Beineceiue o011ero MHOXHATEIS 32 CKOOKH 3

38 Criocod rpynnupoBsKu : 3

39 Paznoxenne Ha MHOKHTEIHM C MOMONIBIO Gopmyn 5

COKPALEHHOTO YMHOMKEHNHS
40 PasnoxenneM MHOTOYICHA 1A MHOXKHUTEIH ¢ MTOMOIIBIO 2
KOMOMHAUMY pasjIMyHbIX IPHEMOB

41 Cokpauenue anrebpanieckux apobei 2

42 Toxnectsa 1

43 Kormpouwsnas paboma Nellno meme: « Pasrodcenue 1

MHO204TCHOE HA MHOJICUMEIUY
8. Oyukums y =x° 9

44 Oynxuma ¥ = x~ u ee rpadux 3

45 I'paduyeckoe peurcHre ypasHeHuit 3
| 46 Y10 O3HayaeT B MarcMaTHKe 3aluch y=fix) 2
47 Koumpoawnas paboma Nel2 no meme: « Dyuxyus v = X" » 1

flosTopenne 10

48 Maremarnueckas Moj1eb 1
49 Junelinas GyHxums 2
| 50 Crerembl ABYX JHHEHHBIX YPaBHECHHH C IBYMS NEPEMEHHBIMH 2
| 51 Crenens ¢ HATYPATBHBIM [IOKA3ATE/IEM U €€ CBOHCTBRA 2
| 52 Muorou1eHn! 2

53 Hmozoeas konmpoasran paboma 1
| umozo: 102

8 KJIACC
Ne Koum4ecrso
HanmenoBanne pas3ie/ios H TemM
- n/n YacoB, 4.
| 1. Aarc6pamueckue apoou 21
1 OcHOBHBIE NOHATHS. 1
2 | OcHoBHOE CBOMCTBO ATre0Opanyeckol Apoou.
3 CroxeHue ¥ BeIMUTaRHe anrebpanyeckux apodeii ¢ 2
OAMHAKOBBIMH ZHAMEHATCIAMM.,
4 Croxkenue v BeIYHTaHue atreOpanteckux Apobei ¢ pasHBIMH 3
JHAMEHATEAMMH.
‘ Koumpoawnas paboma N21no mesme: «Crodxcenue u sbryumanue 1
f Q12eBpaueckx OpoHeiny
I8 AHajIM3 KOHTPOJIBHOH paboThi 1
; 6 YMHOKCHNE H Aenenne anredpandecknx apobdeit. Bo3seaenne 3
atrebpanveckoit Jpodu B cTeneHs,
= = [Tpeobpazosanue panuoOHAILHLIX BLIPAXKEHUH, 2
| & [lepBbic npeacTasieling 0 palHOHAIBLHBIX YPABHEHHSX. 2
9 | Crenenb ¢ oTpHUATEILHEIM LEALIM HOKA3ATE/IEM. 2

)
:




Npuaoxenne k OO OO0
MBOY «COLL Ne 11»

2. @ynkuast p = /x . CBOHCTBA KBAIPATHOIO KOPHS 18

13 | PaunoHaIbHBIE YHCIA. 2

14 | [NonsTHE KBAIPATHOrO KOPHS W3 HEOTPHUATEILHOIO YHC 1. 1

15 | MppanmoHaibHBIE YHCIIA, 1 el

16 | MHoXkecTBO NCHCTBUTENLHBIX YHCE. 1

17 | Oyukuns y = vx , ee cBolicTBa # rpaduk. 2 |

18 | CroiicTBa KRaAPATHBIX KOPHEH. 2 j

19 TIpeobpazoBasne BHIpaKEHUH, COACPAKAIIHNX ONEPAUHIO 3 ‘
H3BJICYCHHS KBAPATHOIO KOPHSA, |

5o | Koumporsias paboma Ne 4 no meme: «Pynxyua v = . 1 {
Ceoticmea Keaopamno2o KOpHA»

21 | Ananu3 KOHTPO.LHOI paboThl 1 B

22 | Moayis AeHCTBHTEIBHOIO YHCIA. 3

53 | 3auersas paSota no Teme: «Dyukms y = +/x . CBolictsa 1
KBaAPATHOI'O KOPHS» |
3. Kpaaparnanas ynkuus. Oyukums ) = % 2 l

24 | ®yukums v = kx®, ee croficTsa u rpadux. 2 |

25 | Oyakuna y = % , €e CBOMCTBA U IpadHK. I
Konmpoasnas paboma Ne 6 no meme: «Ceolicmea u epagux 1 :

= dyuxyuit y=kx’ u y= % » ;

27 | AHaau3 KOHTPOJIBHOH paboThl. 1

28 Kak noctponts rpaduk GyHKIE vy = f(x+1). ecan 2 |
u3BecTeH rpaduk GyHKuuH y = f(x). b,

29 Kak nocrpouts rpadpux GyHKUHH y = f(x)+m . eCiH 2 ‘
H3pecTeH rpapux yskumHn y = f(x).

30 Kak noctpouts rpaduk QyHKUMH y = f(x+1)+m, €ClH 2 |
n3secte rpadux GyEknmu y = f(x). ]

31 | Oyuknus y = ax” + bx + ¢, ee cBoiicTBa U rpadux. 3 |

32 | I'paduueckoe peLieHne KBAAPaTHBIX YPaBHEHHH. 2 {
Konmpoasnas paboma Ne 7 no mexe: «Keaopamuwias 1 l

> hyukyus. Pynkyusi y = %- » ‘

34 | Asamm3 KOHTPOIBHOH paboThl 1
4. Ksaaparnsie ypasuenus (21 gac) 21

35 Krazapathbie ypaBuesns. OCHOBHbIC MOHATHA. 2

36 | Dopmy:ibt KOpHEIi KBAIPaTHBIX YPaBHEHMUH. 2 i

37 | PaunonansHbie YpaBHEHHMS. 2 I

38 Koxmponavras paboma Ne 8 no meme: «Keaopamupie 1
ypasuenus. Ocrogibie ROHAMURY |

39 | Ananu3 KOHTPOIbHOM paGoTh 1

40 Paunona/ibHbIe YpaBHEeHus KaK MaTeMaTH4eCcKHe MOJCIH 3 ‘
PeaIBHBIX CHTYallHil, _4

41 | Eue oxna hopMy1a KopHeil KBaJApaTHOIO YPaBHEHHA, 2 =

42 | Teopema Buera. p) |

43 | MppauuoHa/ibHbie YPABHEHHA. 3 |

4 = YV R T T T T e S e R 1 |




[puaoxenne k OOIT 000
L4 MBOY «COLI N 11»
46 | 3ayernas pabora no Teme: «KsaapaTHbie ypaBHEHHA» 1
5. Hepagencraa 15
47 | CBojicTBa YHCIOBLIX HEPABEHCTE 2
48 | MccnenoBanue dyHxiuii Ha MOHOTOHHOCTD. 2
49 | Pemenue MuHeitHBIX HepaBeHCTS. 2
50 | Pewienne KBafpaTHBIX HEPABSHCTS, 5
51 | Koumpoasras paboma Ne 12 no meme: «Hepaeencmsay 1
52 | llpuGamKenHbIe 3HaUCHHs 1CHCTBUTETbHBIX YHC. 1
53 | CramaapTHbii BHI YKCTA. 1
54 | Bauernas padora no reme: «Hepasencraay 1
oBTopenne 8
35 | AnreGpamnyeckue apoGu 1
!— 56 | ®ynkuns y = v/x . CsoiicTsa KBAIPATHOrO KOpHSA 1
57 | Ksanparnunas dpyukuns. Oyuxis y = % :
38 | Kpaaparusle ypasenus 2
39 | Hepasencrra 1
60 | MroroBas KoHTpobHas paboTa 1
61 | Pemenue 3a1a4 no temam 8 kiacca 1
{ umozo: 102
9 KJIACC
Ne Ko.muecrso
HanmenoBauue pasieos u tem
n/n 4aCoB, 4.
1. PAaunona bHbie HepaBeHCTBA H HX CHCTEMBI 16
| Jluneitnbie 1 KBaApATHBIC HEPABEHCTBA. 4
2 PaunosaTbHbIe HEPABCHCTEA. 3
3 MHOKECTBa 1 OHEpaLUMH HAl HUMH, 2
.4 | CHcTeMBI HEpaBeHCTS. B
| 5 Konmpoasnas paboma Ne | no meme « Payuonarenvie 1
= HEPABeHCIMGA U UX CUCTEMBLY,
6 | AHaau3 KOHTPOIBbHOI paGoThL. 1
| 2. Cucremsl ypaBaennit 15
.7 | OcHOBHbBIC TOHATHSL. 3
8 | Metozs! peinenus cHCTeM ypaBHEHHI, 5
1 9 Crerembl ypaBHEeHUHN KAk MATCMATHYCCKHE MOJIE/H peaTbHbIX 5
CUTYaLHH.
10| Koumpoavnas paboma N2 3 no meme «Cucmenor YpasHenuiy., 1
| H AHATH3 KOHTPOIILHOH paboTsl., 1
‘ 3. Yneaosbie pyHrnnu 25
12 | Onpenenenne uncnosoii pynxumun. O6aacTs onpeneneHus, 3
00aacTh 3HavCHHN DVHKITHH.
13 | CnocoOb! 3a1auus GyHKIHUA. 3
14 | Ceolicrsa dyHxnmii, 4
15 | YerHble # HeyCTHBIE HYHKIVH. 2
16 | Konmponvnas paboma Ne 5 no mese «Cgoticmea ghyrryuiiy. 1
17 | Ananus KOHTPOIBHOMN paboTsl. 1
I8 | @ymxumst y =x" , (nEN). HX cBOHCTBA H rpaduku. 3
19 B G tia O isar B PR e AR AR e e e A s =y




IMpusiosenue k 00T VOO
MBOY «COLI Ne 112

22 | Ananus KOHTPOIBHOH paboThl. 1
4. llporpeccun 36 T
23 | Uncnossie MOCIEA0BATEIbHOCTH. 4
24 | ApudmerHueckas Mporpeccus. 5
25 | I'eomeTpHyecKas Nporpeccus. 5
26 | Kowmponwnas padoma Ne 8 no mexe «llpoepeccuuy. 1
27 | AHa1H3 KOHTPOIbHOH paboThl. 1
5.9 1eMeHThI KOMOHHATOPHKN, CTATHCTHRH H TCOPHH 12
BEpPOATHOCTEH
28 | KomOuHATOPHBIS 3a/1a4H. 3
79 | CrarucTka: An3aiiH HHQOPMAIHH. 2
30 | [pocteitimie BEpOATHOCTHBIE 32/1a4H. 3
3] | DKCHIEPUMEHTANLHBIE TaHHbIC H BEPOATHOCTH cOOBITHI. 3
32 | Konmpouenas paboma Ne 10 no mexe «Inemenmbl 1
KOMBUHAMOPUKY, CMAMUCIUKY U Meopull 6ePOAMHOCIMEN.
IlosTOopenue 18
33 | Bce aeiicTBHS C PALHOHATHHBIMH BBIDAKCHHUAMMU. 3
34 | YpaBHeHHs, CHCTeMBI yDaBHEHHMH. 3
35 | HepaBeHCTBa, CHCTEMbI HEPABCHCTE. 3
Uncaopsie GyHKIUHH. 3
KoMOMHATOPHKA, CTATHCTHKA H TEOPHI BEPORTHOCTEIH. 3
Umaz06a KOHmpoabHas paboma. 1
Pemenue 3agad fo Marepranam OI' 2

Hmo20:

iz |
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