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IMosicuurebHan 3anueKa

Ilporpamma cocTasiaena Ha ocHose TpeGoBaHmil K pezynasraram ocsoenus AOOII 000
(®I'OC 000 OB3) ¢ yyeToM nporpaMM, BKIFOYCHHBIX B €€ CTPYKTYPY.

Mecto npenveTa B yueOHOM IUIaHe: 00s3aTC/ IbHAS YaCTh,
[IpenmeTnas obnacTs: MareMaruka 1 HHGOPMATHUKA.

Coraacno ®enepaasHoMy GasHcHOMY y4eOHOMY MIaHy, mporpaMva no aaredpe ais 7-9
K7accos npeaycmarpusaet 306 yueOHBIX yacoB (102 yueGHBIX Haca €XErojHO M3 pacuera 3 uyaca B
Heaeao). Ha ocnosannn nonoxenns «O nmopsake noayyucHus oOpa3oBanns B paziHuHbIX hopmax
B 00pasoBAaTENLHBIX YUPCKICHHAX, YIPEIAMTENEM KOTOPRIX ABJseTcs Ynpasienne obpaszosans
AIMHHHCTPAUHH AHrapekoro MyHHUIHNaIeHOro obpasosanus». llpuxasza Ne471 or 13.07.2007
Vnpasienusa 00pa3zoBaHHA AIMHUHHCTPAUMH AHIAPCKOr0 MYHMUMIAILHOTO obpazosanus. «O06
yreepxaenun [lonokenns o nopsake noayyerns o0pasoBaHus B pasmdusbelx  gopmax 8
00pasoBaTe/IbHBIX  YHPEKACHHAX, YUPEAHTEIEM KOTOPHIX ABIACTCH YIpasieHHe o0pasoBaHus
aIMHHHCTPaY AHTapcKoro MyHHIHNAILEHOTO obpazoeanusay. [Iporpavmma azantuposasa Ha 1.5
yac. B Heaemo. Mroro 153 gaca (51 wac B roa n3 pacuéra 1.5 wac. B Hepemo). YueGHbie yachl
COKpAIlCHbI 32 CHeT YMEHBLICHHS YacOB Ha U3YYCHHE TEM 110 BCCM pa3jleaM nporpavMMsl. [ eMb! u
pasaenb COXpaHeHbl.

KonnuecTso y4eOHbIX YacoB, Ha KOTOPBIE PACCUNTAHA TIPOrpaMMa:

Kaace 7 knace | 8 xaace 9 kaace
| KoauvecTBo yueOHBIX HEACb 34 L SN TS
| Konu4ecTBO 4acoB B HEACTIO. WHE 1,5 ‘ 1.5 1,5
KoauvecTso yacos B rojl, 4 b ‘ 51 51 ‘
[1pu peanmsanuy NporpaMMbl HCIIOAL3VIOTCA YIeOHUKM
- 2 HawvenoBanue ] ; ®
ABTOp/ ABTOPCKHH KOIEKTHB 2 ' Knace H3narenscrso
__yucOHHKa
A.I''Mopaxosny, JI.A. Anekcanaposa, ‘
T.HMumycruua, E.E. Tynpunnckas u ap. / = > :
i ‘ 2 AP Aunrebpa 7 Muemosuna’
[Toxa pen.
A.l'. Mopakosuua g |7 =T R s X
A.I' Mopaxoeuy, JLA. Anekcanaposa,
T.HMumyctuna, E.E. Tyasuunckas u ap. / & : =
% - Anrebpa 8 Muemosnna
[loa pen.
A.I'. Mopakosuya A
A.I''Mopakosuy, JI.A.Azexkcanposa,
T.HMumycruna, E.E. Tyasunnckas u ap. / = & : 8
: - : Anredpa 9 | "Muemo3uHa
[Ton pen.
A.I'. MopakoBrya

B KakI0M KOHKPETHOM KJacce MpH pealn3aliii INporpaMMbl HCIIOALIYIOTCH YUeOHHKH
TONBKO OQHOTO W3 M3JaTelbCTB. ¢ y4eToM npeeMcTBeHHocTH. CnucoK yHeOHHKOB VTRepKIAeTCA
KaK MPHJIOKEHHE K COOTBETCTBYIOLIEMY YUEOHOMY MIany.
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[Trannpyemeple pe3y.abTaThl OCBOCHHS yueGHOro npeamera
Odmue npeivernsie pe3yabTaThl 0CBOCHHS POIPAMM

B pesyiprare H3yueHHA Kypea anredpel Y BRITYCKHHEKA IIPH NOJIYYEHHH OCHOBHOTO
obimero obpazosanng OyaeT cHopMEPOBAHO NPEACTARICHHE O MATEMATHKE KaK O METO/1¢ MO3HAHHUS
JICHCTBHTCABHOCTH. MO3BOJAIONIEM ONHCLIBATEL U H3IVHATh PCATBEHEIC MPONCCCRI H ABJICHHUA.,
Yyamuiics 0co3HaeT poiib MaTeMaTHKY B pasBHTHH Poccuu 1 Mupa, HAYYHTCA MPHBOAHTD
MPUMEPET B3 OTCYSCTBEHHOMN 1 BCEMHPHOI HCTOPHU MAaTeMATHHECKUX OTKPLITHI U HX aBTOPOB.

BeinyckauK oB1azeer ymeHmeM paborars ¢ YY4eOHBIM MATEMATHYECKHM TEKCTOM
(aHATMIMPOBATL, MIBJIEKATh HEOOXOHMMVIO MHPOPMAUMIO), TOYHO M TPAMOTHO BhIpAXaTh CBOM
MBICIH € UPUMEHCHMEM  MATEMATHYECKOH TEPMHHOMNOTHH ¥  CHMBOJHMKH, [IPOBOJHMTH
K1accupuKauuy, 10rHYecKne 000CHOBaHHA, 10KA3aTEIbCTBA MATeMaTHICCKAX YTBEPKACHMI.

Y BBIITYCKHHKA [IPOM3OHICT PA3BHTHE NIPEACTABACHHI O YHCIE H YHC/IOBLIX CHCTEMAX OT
HATYPAJIBHBIX 10 ASHCTBHTEIHHAIX Yicel. BhITYCKHHK OBNAACET HaBBIKAMH VCTHBIX, ITHCHMEHHBIX,
WHCTPYMCHTATLHBIX BBIMHCICHHN. BLIMYCKHAK OBIANCET CHMBOIBHBIM A3bIKOM alredphi,
NPHEMAMH BBITOITHEHHA TOXKICCTBEHHBIX NPeo0pa3oBaHuil BHIPAXKEHUH, PEIIeHHS YPaBHEHHH,
CHCTEM YPaBHEHHUH, HEPABEHCTB M CHCTEM HEPABEHCTB; YMECHHEM MOJICTHPORAThH PealbHbIe
CHTYaIlHH Ha A3bIKe anreOphl, HCCHIEI0BATH NOCTPOSHHBIE MOJICTH C HCITO/Ib30BAHUEM annapara
anredpbl. UHTEPIPETHPOBATE NIOAYHCHHBIH Pe3y/bTar.

BrinyckHuk oBaageeT cHcTeMol QYHKUMOHANBHBIX NOHSTHH, HAYYHTCA HCIOIb30BATh
dyvHKUHOHANBHO-TPAGHYECKHE NPEACTABICHHS AIS PCIICHHS pPa3IHYHBIX MaTEMaTH4CCKHUX
3a7a4. V1A OITHCAHAS i QHATTH3A PeaTbHBIX 3aBHCHMOCTEH.

BrInyCKHHK  OB7Ag€CT TNpPOCTEHINMMA  cnocofamu  NpejacTaBjieHHs W aHaamsa
CTATHCTHYSCKHX JIAHHBIX, Yy Hero cOOpMUPYIOTCS TIPEACTABICHHS O CTAaTHCTHYECKHX
JAKOHOMEPHOCTAX B PEATLHOM MHPE M O Pa3iM4HBIX criocofax MX M3ydeHus, O MmpocTeHimx
BCPOATHOCTHBIX MOJQAX: NPOM3OIIET pa3sBUTHE YMEHMH W3BIEKaTh HHOOpMALHIO,
NPEACTABACHHYIO B Tal/Muax, Ha jguarpaMmax, rpadukax, OMHCHIBaTh W aHATH3UPOBATH
MACCHBBI YMCIOBBIX JIAHHBIX € [OMOUIBIO MOAXOASIIMX CTATHCTHYECKHX XapaKTePHCTHK,
HAYUHTCH WCTONB30BaTh TOHAMANNE BEPOSTHOCTHHIX CBONCTB OKPYXKAOUIMX ABJACHHN npH
IPHHATHH PELICHUHN.

Bblﬂ}"CKHHK HayuuTCd TNPHUMEHATL H3VHCHHBLIC MNOHATHA., Ppe3yiablalbi, METOABI JUIA
PELICHHA 3a4a4 NPakTHHCCKOro Xapaxktepa M 3aJia4 H3 CMCKHBIX JHCHHIIMH C HCNOJNIL30BaHHCM
npu HCOOX0,TMMOCTH COPasOYHBIX MaTCpHAIOB, KOMIBIOTEPA, NOJIL30BATHCA OILICHKOW #
llpl»lKlfl,’lKOﬁ npY NPaKTHHECCKHUX pacHetax.

7 KJACC

JIMHHOCTHBIE PE3VIJIBTATHI
Y yuanierocs 6vayT chopMHpPOBaHBL:

~  TPEICTABNEHUS O CAMOCTOSTENBHOCTH M JTHYHOH OTBETCTBEHHOCTH B Tpoilecce oDyueHHd
anredpee;

- CHOPMHPOBAHHOCTE UHEJOCTHOIO MHPOBO33PEHHH, COOTBETCTBYIOMIETO COBPEMCHHOMY
VPOBHIO Pa3BUTHSA HAYKH M OOILECTBEHHOMN NPaKTHKH;

~ OTBETCTBEHHOrO OTHOINEHHS K VYUYCHHIO, FOTOBHOCTH H CIIOCOOHOCTH OOYHAlOMXCS K
CAMOPAIBATHIO M caMOOOPA30BAHMIO HA OCHOBE MOTHBAIMH K OOYUEHHIO W IO3HAHUIO,
BLIOOPY JanbHedmero oOpasomaxus Ha 0aze OpPHEHTHPOBKM B MHpe npodeccuit u
MPOQECcCHOHATBHBIX  MPEANOYTEHM, OCO3HAHHOMY TOCTPOCHHIO  HHAMBHAYAILHOMN
00pa3oBaTeNbHON TPAEKTOPHA € YUETOM YCTOHYMBBIX NMO3HABATEILHBIX HHTEPECOB,
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—  [OHHMAHHE CMBICTA BBITIOJAHEHHA CAMOKOHTPO/IS M CAMOOUCHKHM DPEIYILTATOB CBOCH
yueOHOM JEATEIBHOCTH | TOTO, YTO YCIEX B yyeOHOM JeaTeIbHOCTH B 3HAYHTEIBHOH Mepe
JABHCHUT OT CAMOT0 YYaHIeroca:

— [pOsiBIEHHE MOTHBAIMH Y4eOHO-TIO3HABATENLHON ACATCIBHOCTH H JAHYHOCTHOTO CMbiCiia
VueHHs, KOTopsle Ga3upyloTes Ha HEODXOMMMOCTH TIOCTOSHHOIO pacillHpEHIA HAHUN 113
penIeHus HOBBIX y4eOHBIX 3a/1a4 H Ha HHTEPECE K yueOnoMy npeamery «MaremaTthran

~ [OHWMAHWe M NpHHATHE O7EMCHTAPHbIX [papul paboTel B TPYIMC: IIPOABICHHE
[06POKEIATEILHOTO OTHOUIGHHS K CBEPCTHIKAM. CTPEMIICHNA PHCIYLTHBATECA K MHEHHIO
O/THOKJIACCHUKOB H 1p..

—  HayalbHbIC TPEACTABJCHHA OO OCHOBAX TPAKAANCKON HICHTHYHOCTH (U€pe3 CHCTEMY
onpeAeTEHHBIX 3alanui 1 VIIpaKHEHHH ).

— npuobmeHde K CEMCHHBIM IEHHOCTAM, NOHHMAHHE HeoOXoIMMOCTH  BEPEKHOTO
OTHOIICHHA

—  TIpHPOJIE, K CBOEMY 3A0POBLIO H 3A0POBLIO APYIHX OAeH.

Vyam@iics Oy SHT BO3MOKHOCTb 4715 GOPMUPOBAHIA:

—  OCHOB BHYTpEHHEH MO3HIHA YHEHHKA C NOIOKHTETLHEIM OTHOUICHAEM K LIKOIC, K VueOHOH
TEATENBHOCTH, 4 HMEHHO: TIPOABJICHHA TOJAOKHTEILHOIO OTHOIMCHHA K yHeGHOMY
MIPEAMETY. YMEHHUs OTBEHATh Ha BONPOCH! YHHTEIIA (yyeOHMKa), Y4aCTBOBATH B Gecesax 1

~ JIMCKYCCHSX, PA3iUYHBLIX BHAAX JCATEIBHOCTH, OCO3HaHMA CYTH HOBOM COLMAIBHOH POJIH
VYCHUKA. IPHHATHS HOPM H [IpaBH.I MIKOJGHON KU3HH,

—  yueOHO-NO3HABATEILHOTO HHTEPECA K HOBOMY yueGHOMY Martepuany W CrHocodaMm peLicHns
HOBBIX YYeOHBIX M NPAKTHHYECKHX 3aat;

—  CIIOCOBGHOCTH K CAMOOLIEHKE pe3ybTaToB CBoeH yueOHOH NeATeIbHOCTH H ACATEILHOCTH
JAPYTHX yualpxcs.

METANPE/IMETHBIE PE3VIIbTATbI

PEIYJIATUBHBIE

Yuanmiica Hay4HTCs:

—  OCO3HAHHOMY BJ&/ICHMIO JOTWYECKHMH JACHCTBHAMH ONpEICICHHA NOHATHH. 0000eHHs,
VCTAHORNEHHA AHWIOTHH, KIACCH(HKAUMK HA OCHOBE camocTosTeasHOrO  BHibOpa
OCHOBAHWIl # KPHTEPHEB, YCTAHOBICHHA POOBHIOBBIX CBA3EH;

— [OHMMATH M TPHHWMATh Y4eOHYIO 3a7ady, MOCTABICHHYI0 VUMTCJICM. HA PAasHBIX yranax
00y4YeHUA:

~  [OHMMATH M IIPUMEHATS TIPEIOKEHHBIE YUHTE/IEM CIOCODbI PEIICHIA yueOHO#H 1a1ayvn:

~ [(PUHWMATH [L1aH ZeHCTBHH U1 PELICHHA HECTOKHBIX yacOHBIX 3a71a% U CIEA0BaTh EMY:

—  BHINOJHATH TNOJ PYKOBOJACTBOM YuHTelds YueOHbie JeHCTBHS B MpaKTHYECKOH ¥
MBICTHTETBHOMN (opme;

~  0CO3HABATH PE3YILTAT YHEOHbLIX NCHCTBHH, OTHCHIBATL PE3V.IbTATH AelcTBMil. HCIOAL3YS
MATEMATHIECKYIO TEPMHHOTOTHIO;

—  OCYHIECTB/IATH MOMAroBb KOHTPO/Ib CBOUX JelicTRAI MOA PYKOBOACTBOM YHHTETA.

Vyammiics noJyauT BO3MOKHOCTS HAy UHTHCA:

—  [OHMMAaThb, TIPHHMMATH W COXPAHATE PazIUiHbLIC y4eOHO-MO3HABATIBHBIC  38/1aH;
COCTABIATH TUIAH NeHCTSMI U DEIICHHS HECTOXKHBIX YYCOHBIN 3aiatd, MpOroBapreas
[OC/EAOBATEILHOCTE BBITOIHEHUSA ICHCTBHIA
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~  BBUIETATH U3 TEMBI YPOKA H3RECTHEIC 3HAHHUA W YMEHHS, ONPEACINTH KPYT HEH3BECTHOTO MO
H3y4aemMoi Teme;

— (UKCHPOBATH 1O XOAY YPOKZ H B KOHIE Cr0 Y/IOB/IETBOPEHHOCTH/HEYAOBIETBOPEHHOCTE
CBOCH paboTOH HA YpoKe (¢ NOMOMUIBIO CMal/IMKOB. PasHOUBETHBIX (QHIIEK H MPOYHX
CPEACTB. HPELIONKEHHBIX YUHTCIEM). aAEKBaTHO OTHOCHTHCH K CBOMM VeHexaMm H
HEYCIEXaM, CTPEMHTRCA K VIVHIIEHHIO pe3yNbTaTa Ha OCHOBE MO3HABATEILHOH H
IHYHOCTHOM pedriexcun.

[TOSHABATEJIbHBIE

Yuamuitcs HayuuTCs:

— YMEHHE AJIEKBATHO OUCHHBATL NPABWILHOCTH WM OMMOOYHOCTH BLUIOJIHEHWS V4eOHOH
3aa4i, e€ 00BEKTHBHVK) TPYIHOCTE H COOCTBEHHBIE BO3MOKHOCTH €€ pellCHHA:IOHIMATh
M TOAKOBATH YCIOBHRIC 3HAKH M CHMBOJIBL, MCNOJb3yeMble B YueOHHKE UIA Nepeiads
uaopmauny (ycnoBHsie 0003HaYCHHA, BRLICICHHS 1IBETOM, 0DOPMIICHHE B PAMKH H IIp.);

—~ TNPOBOHTH CpaBHEeHKe OOLEKTOB € [eNbIO BLIACACHWA MX padHuMii, pazIu4ars
CYLHECTBEHHBIC H HECYIICCTBCHHBIC TIPH 3HAKM;

—  YMEHHE BBUIBUIATHL PHIOTE3BI MPH PEHICHHH Y4eOHBIX 337134 ¥ MOHAMATH HEOOXOAHUMOCTD
UX [IPOBCPKHI

—  OlIpe/IeNsTh 3aKOHOMEPHOCTE CICA0BaHNA OOBLEKTOB B HCIOIB30BaTh €€ /IS BBIIOTHEHHS
3a/aHHA’

— BLIOHpaTL OCHOBAHWS 418 KiaccHPUKAUMH OOBEKTOB W NMPOBOMMTH MX KJIACCH(pHKAIMIO
(pazbuenne oOHLEeKTOB Ha IPYNIEI) N0 3aJaHHOMY MM YCTAHOBICHHOMY NPU3HAKY;

~  OCYIIECTBIATH CHHTE3 KAK COCTABICHUE HEJIOro M3

— TOHHMA@HHE CYIIHOCTH QIrOPHTMHYCCKHX IMPEANMCAHUH M YMEHHE JAciCTBOBaTH B
COOTBETCTBHH C NPETONKECHHBIM ITOPHTMOM,

~ BBUICTATH U3 MPELIOKEHHOrO TEKCTa (PHCYHKA) MHOOPMAIMIO MO 3aJaHHOMY YCIOBHIO,
JOMONHATE €K TEKCT 3a/a4¥ C HCJAOCTAIOIMMH JaHHBEIME, COCTABIATE MO HEH TEKCTOBHIE
33Ja4YM ¢ Pa3HBIMH BOTIPOCAMH H PeliaTh UX;

—  HaxoAuTb ¥ OTOMPATh W3 PA3HBIX HCTOYHHKOB HHPOPMAITHIO 10 3a1aHHOIH TEME.

YyamuHea NoayuHT BOIMOXKHOCTE HAYUHTHCH!

~ [IOHHMAaTh H BBIIIOJIHATL HECIOKHbIC 0000IICHHS B HCIONL30BATh UX U1 NONYYESHHA HOBBIX
IHAHHI;

~ YCTaHABIHBATh MATEMATHYECKHE OTHOWICHUS MEKIY 00BEKTAMH H IpylnaMu 00beKToB
(MpaKTHYECKH K MBICJIEHHO), PUKCHPOBATH 3TO B YCTHOH hopme, HCNoJIb3ys 0COOSHHOCTH
MaTeMaTH4YeCKOH peyunt (TOYHOCTL M KPAaTKOCTh), ¥ Ha NOCTPOSHHBIX MOJS/IAX:

~  NPHUMEHATE MOJYYCHHbBIC 3HAHMS B H3MCHEHHBIX VCIOBUSIX;

~  OOBACHATH HAHACHHBIC ¢nOCO0H NCHCTBHI NPH PEIIEHH HOBBIX VHEOHBIX 32124 !
HAXOAUTL cnocodbl UX peilnel s (B NPOCTERmMX cayvanx):

~  BHIICTATH U3 MPE/UTOMKEHHOTO TEKCTA HHGOPMATIHIO 1O 3aJaHHOMY YCITOBHIO:

—  CHCTeMATH3NPOBaTL COOPAHHYIO B Pe3yIbTaTe PACHIMPCHHOIO Noncka MHpopMAaIHIO H
NpeACTas/sTs €€ B npeinoxkerHoi dhopme.
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KOMMYHHUKATUBHBIE

Yuanuiics HayuHTCs:

VMEHHME OpraHM30BBIBaTL Y4eOHOE COTPYAHMYCCTBO M COBMECTHYH) ACATCIBHOCTH C
yUHMTENeM H CBEPCTHHKAMH: ONPEACHATh HEAH, pacupeacicHue OQYHKUME H  poiei
YVYaCTHUKOB, B3auMOjcHCTBHE M o0mmMe crnocoOnl paborhi; yMen#e padorark B rpyvine;
HaxoauTh o0UIee PeHICHHe W paspeniaTh KOHGIMKTLl Ha OCHOBES COIVIACOBAHMA MO3MLME
yuéTa MHTEpPECcOB: CAylllaTh MapTHEPA: GOpMyIMpOBATH. APTYMEHTHPOBATH H OTCTAMBATL
CBOE MHEHME,

NPHHUMATE YYacTHEe B paboTe B nape W B IPyIe ¢ OJHOKIACCHUKAMM: OHpeaeiats o0lne
nemu paboThl, HaMeuaTh CrocoOBl MX JAOCTIIKEHHS, pacnpelensTh POTH B COBMECTHOMH
ACATCIABEHOCTH. aHATH3HPOBATE XOI H PEe3yIbTaTh! upo;le.rlzuiuoi'i paGOTbI IO pVKOBOJACTBOM
yauTess:

HOHMMAaTh W [PHHHMATh JJIEMEHTApHBIC TpaBHiIa padoTel B TPYONE: MPOSBIATH
A0OpoXKenaTelbHOE  OTHOLICHHE K  CBEPCTHHKAM, IPHCIYIIMBATECS K MHEHHIO
OAHOKJACCHHKOB H HP.S

OCYILECTBIISITL B3AUMHBIN KOHTPOIb U OKA3bIBATH HEOOX0 MM VIO B3AHMHYIO NOMOMUIb.

Vyaummics noayuuT BOIMOKHOCT HAYHHTHCH:

NPUMEHSTh MaTeMaTHYeCKHe 3HAHHS U MATeMaTHHSCKYIO TEPMHHOJIOIHIO HPH MAI0MKECHUH
CBOEro MHEHHA M NpeiaraeMbiX Crocobos aeiicTruii:
BK/IOYATHCH B JHAION C YYHTCIEM M CBEPCTHAKAMH. B KOUICKTHBHOE ODCYIKICHHE
npo6/1eM, NpOAB/ISTE HHHIHATHBY H AKTHBHOCTE B CTPEMIICHHH BBICKA3LIBATHCS;
CIyIaTh NaprHépa no OOWEHHIO (AEATEABHOCTH), He nepeduBaTh, HE OOpBIBATL Ha
NOJIYC/I0BE, BHHKATL B CMBICII TOIO, 0 YEM FOBOPHT COOCCEHIK;
HHTErPUPOBATLCH B I'PYNNY  CBEPCTHHKOB, MNpPOSBIATL CIPEMIICHHE JaIUTh C
cobeceIHUKAMHU, HE AEMOHCTPHPOBATE NPEBOCXOJICTRO HAL APYTHMH, BEKIHBO 00MATHCA:
ApryMEHTHPOBAHHO BBIPAXKATh CBOE MHCHHE;
COBMECTHO CO CBEPCTHHMKAMHM pellate 3ajady rpynmnosoit paborbr (pabotst B mape),
pacrpeneasTs GyHKIIM B rpynne (rnape) npH BLINOIHESHHH 3a1aHMil, IPOSKTA:
OKAa3bIBATH MOMOIL TOBAPUIILY B CAYHAAX 3aTPV/IHSHHS:
NPH3HABATh CBOM OIWIMOKH. O3BYYHBATH WX, COIMAMIATHCS, €CNH HA OWIHOKH VKA3bIBAOT
Apyrue.

NPEJAMETHBIE PE3VJILTATHI

PALTMOHAJIEHBIE YUCJIA

Yyamuiics HayuHTCH:

MOHUMATD OCOOCHHOCTH JECATHYHON CHCTEMBI CHHCIICHHA:

BJIAJIETh MOHATHAMH, CBA3AHHBIMH C ASAHMOCTLIO HATYPAILHLIX YACE:

BBIPAXKATH YMCIA B IKBHBAICHTHLIX (opmax. BbiOupas HaHOOIES NOAXOAAIVIO B
3aBUCHMOCTH OT KOHKPCTHOH CHTYAIHH:

CPaBHMBATH U YHOPAXOYHBATH PAIIHOHATBHBIC YHCTA!

BBIMOJHATL BLIYHCICHHS ¢ PAUMOHATBHBIMM YHCIAMM, COYETas YCTHBIE H MHCHMEHHbLIC
MPHEMBI BEIYHCIEHHH, NPUMEHATH KaTbKYIATOP:
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= HCNOJb30BATL MNOHATHA W VMCHHSA, CBA3aHHBE C PONMOPUHOHAIIBHOCTE)  BEIHYHH,
NPONCHTAMH B XOAC PCINCHMA MaTeMaTHYCCKHX 3aha4 H 3a1ad M3 CMEKHBIX IIPEIAMETOB,
BBINOJHATL HE-CIIOXKHEIC NPAKTHYECKHE pacqéTm.

Yuamuiics Noay4uT BOIMOKHOCTE:

— TIO3HAKOMHTRCS C TMO3ZHIIHOHHLEIMH CHCTEMAMM CHHCICHHA ¢ OCHOBAHHAMH, OTIHYHBIMH
orl0;

—  YIIyOMTL ¥ PasBHTh MPEIACTaBISHHA O HATYPATHHBIX YHC/IAX B CBOHCTBAX JCTHMOCTH;

— HAYYHTLCS HCTIOAR30BaTh NPHEMBL, PANHOHATHIHPYIOIME BHMHCICHHS, NPHOOPECTH
IPUBBIYKY KOHTPOIUPOBATH BLIYHC/ICHUS, BHIOHPAs NOAXOAAMINI IS CHTYAIHH Crocos.

JEUCTBUTEJIBHBIE YHUCIIA

Yyaimiics HayyuTCs:

— HCHOb30BaTh HAYAIEHEIC TIPEACTABACHUSA O MHOXKECTBE ACHCTBUTC/IBHBIX HHCE;
— BIQACTH MOHATHEM KBAJIPATHOIO KOPHA. NPHUMCHATH €I'0 B BBIYHCICHHIX.

Yuammuiics nojay4yuT BO3MOKHOCTS:

= Pa3sBHTh MNPCACTABACHHE O UHCIC W YHCIOBHIX CHCTEMAax OT HaTypaIbHBLIX JI0
ACHCTBHTECIBHBIX YHCE: O PO BRIYHCICHUH B YEITOBEUECKOM IIPAKTHKE:

— Pa3sBUTE W YIIYOHTH 3HAHWA O JECATHYHON 3alMHCH  AeHCTBHTEIBHBIX YHCE
(MEPHOAMYECKHE U HENESPHONHHECKHE ApodH).

AJITEBPAHMYECKHE BbIPAXKEHW S

Yaammuiica HayuuTca:

— OHEPUPOBATH TMNOHATHAMH «(TOXK/IECTBO», TOXIECTBEHHOE NPEOO-Pa3OBaHHE», peElIATh
3a71a49H, CoZiepKalue OyKBeHHbIC JaHHbIe; paboTath ¢ GopMy IaMu:

—  BLIOJAHATL NPEOOPa30BAHHA BHIPAKEHHI, COMCPKALMX CTEIICHH ¢ LEIBIMA MOKa3aTeIsIMU
M KBaJPaTHRIC KOPHH:

—  BLINOJHATH TOXICCTRCHHBIE NPCOOPA30BAHMA PAUMOHAIBHBIX BHIPAKCHHH HA OCHOBE
IpaBu;1 AeHCTBHI Ha/l MHOTOWICHAMY U anreSpanyecKuMu Apo0sMH;

—  BBIMOJHATE Pa3JOkeHHe MHOIOUWICHOB Ha MHOXHTENH. BHINMYCKHHK HOIYIHT BO3MOKHOCTS:

~ HAY4YHThCH BBINOJHATH MHOrOWArosLle NpeoOpa30BAHAS PAMOHAIBHBIX BBIPAKCHHIA,
NPUMEHSA MHPOKHIT Habop Ci10COOOB W MPHEMOB.

Vyaimuics noayuuT BO3MOXKHOCTh:

— HAyYMTBCA TNPHMCHATL TOKIECTBEHHBIE InpeoOpasoBaHMs TS pEMICHHS 3a7a4 M3
Pa3IHYHLIX Pa3ICI0B Kypca (HanpHMEp, A1 HaXOXKICHHS HaHOOIBIICro/HaWMEHBIIEro
3HAYCHM S BRIPAKECHHS ).

YPABHEHHA

1
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Vyammics HayuuTCs:

—  pemaTh OCHOBHHIE BHJIbl PAllHOHAIBHBIX YPABHEHHIl ¢ OHOH IICPEMEHHOM, CHCTEMbI ABYX
ypaBHEHUH ¢ ABYMS [ICPEMEHHBIMH

— [OHMMATh YDABHEHHE KaK BAKHEHINYI0 MATEMATHHYECKYK) MOAEIs JUId OTHCAHMA H
M3YUEHWS  pa3HOOOPa3HBIX  PEAThHBIX  CHTYAlUMH, pemiaTb  TEKCTOBRIC — 3a71aHH
anreOpanyecKuM METOI0M:

~  mIpuMeHATH rpadHyecKue NMPEJICTABICHHS NS HCCNENOBAHAA ypaBHEHNH, HCC/ICIOBAHNA U
pelieH s CUCTEM YPaBHCHHH C JIBYMS MEPeMEHHBIMH,

—  Vyamuiics [0 Iy4UT BO3MOKHOCTS!

—  OBJNAJETH CTCHHATBHBIME [TPHEMAMHA PEIICHHS YPABHCHUM H CHCTEM YPABHEHHI YBEPCHHO
NPHMEHSATH ANNApaT YPABHEHWH /U PeMEHUA PasHOQOPA3HLIX 3a/@9 H3 MATEMATHKH.
CMEMKHLIX TTPE/IMETOB, TPaKTHKI:

~ DpUMEHSTh Ipahuueckue NPEIACTABICHUA JUIA  HCCACIOBAHMS vpaBHeH#il, CHCTeM
ypaBHeHuil, CoAePKANMX OYKBEHHBIE KOIPHHIHCHTSI.

OCHOBHBIE IOHATHSA. YACJIOBBIE @YHKITHMH

Vyammica HayunTed:

—  [IOHMMATH H HCIOIB30BaTh QYHKIHOHATBHBIC MOHATHA H A3BIK (TEPMHHEL, CHMBOTHYCCKHE
oGo3HaYCHHA ):

~  CTPONTH rpadHKH dTEMEHTAPHBIX QYHKIMIA HeCae10BaTh CBOMCTBA YHCIOBBEIX QyHKNUI Ha
OCHOBE H3YUEHHs NOBEICHNA HX rpadHKOR;

~  TOHHMATH QYHKIMIO KaK BAKHEHUIYIO MATEMATHYCCKYIO MO/ b U1 ONHCAHNA NPOLICCCOn
W SBACHHIH OKPYKAIOMIEro MHPA, NPHMEHATH (QYHKUHOHANLHBIH A3bIK AT ONUCAHUI W
HCC/IC/IOBAHASA 3aBHCHMOCTEH MEXKIY (PU3HYSCKHMH BEIHYHHAMN.

Vyaumiics MOIVIHT BOIMOKHOCTD HAYUHTHCA:

— [POBOIAMTHL MCCICIOBAHMA, CBA3ZAHHBIC C H3YUCHHCM cBo#cTB (yHKIMil. B TOM 4uCne ¢
HCMO/IB30BAHMHEM KOMITBIOTEPA: HA OCHOBE IPaQHKOB H3YHEHHBIX dyHKUHHE CTPOHTE DoJiee
CI10KHBIE rpadukH (KyCOUHO-3aaHHbIe, ¢ «BLIKOJOTRIMHY TOUKAMA H T. 1n.):

~  HCNONb20BaTh (PYHKUHOHATHHBIC TPEACTABICHHA H CBOHCTBA GyHKUHE U pelICHAR
MareMaTHYeCKHX 3a/1a4 U3 pasIHyuHbIX pa3/ie/ios Kypea.
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8 KJIACC
JUYHOCTHBIE PE3VIIBTATHI
" yuainerocs OyayT cpopMHEpOBaHbI:

~ YMEHHE ACHO, TOMHO, FPAMOTHO M37arath CBOM MBICIH B VCTHOM H NHCHMEHHOH peyH, MOHUMATH CMBICIT
[IOCTABIEHHOM 33,1444, BBICTPAHBATH apryMEHTAIHIO, IPUBOANTE IIPHMEPE! # KOHTPIPUMEDS;

— [IpPEACTaBICHHE O MareMaTH4ecKod Hayke Kak cdepe uenoBeueckoH pedarenpHOCTH, 00 Iramax e
pa3ssHTHA, O o8& 3HAYHMOCTH LIS PA3BHTHI LHBHIH3ANAH;

~  KPHTHYHOCTH MBIULICHHS. VMEHHE PAcrio3HaBaTh JOTHYECKH HEKOPPEKTHLIC BBICKA3bIBAHMSA, OT/IMYATH
runoresy or axra:

—  3JICMCHTApHBIC YMCHHA B IPOBCACHHH CAMOKOHTPOJS M CAMOOUEHKM pe3yabTaToB CBOSH yuyeOHOM
ACHTEIBHOCTH (IOYPOUYHO M 1O PEIYALTATAM HIYUSHHS TEMbI);

~  3JeMEHTApHbIC YMEHHS CAMOCTOATEIBHOTO BLINOIHEHUS padoT ¥ OCO3ZHAHME JTHYHON OTBETCTBEHHOCTH 3a
MpoAeIaHRYIO padory:

~  3NMeMEHTapHbie pasuIa oOmeHus (3Hanne MpaBH1 oOINERHA H HX TPHMCHEHHE);

~  YB@OKEHHUE CEMEHHBIX LEHHOCTEH. MOHMMaH#e HeoOXOIMMOCTH OepeXHOro OTHOMIEHHS K NPUPOJe, K
CBOSMY 310POBBIO H 3I0POBBLIO APYTHX JTHOACH:

—  OCHOBE!I MOTHBAUHK YHeOHON JACATEILHOCTH H JIMYHOCTHOTO CMBICTIA YIEHHS, MOHHMAaHHE HEOOXO0AMMOCTH
PaCHIMPEHMS 3HAHHH, HHTEPEC K OCROSHHIO HOBLIX 3HAHMI U CIOCOOOB ASHCTBHI!

—  NOHWMaHHE NPHYHH YCIeXa B YUEOHOM AeqTe/IbLHOCTH:

—  YMCHHC HCTIOAB30BATH OCBOEHHBIC MATEMATHYECKHE CMOCOOBI MO3ZHAHMA JUIS PEUICHHS
HECTIOWHBIX YUeOHEIX 3a71a4.

‘qamiics moSVYNT BOMOKHOCTS i GOpMHpOBAHHS:

~ HHTEpeca K OTPAKCHHI MATEeMaTHYeCKHMMH CrnocodamMu OTHOMICHHH MEXKIY pasiHYHBIMH O00BEKTaMHK
OKPYKAHOUIETO MHUpa:

— [IOHHMAHHA 3HAYCHMS MATEMATHYCCKUX JHANHI B KH3HM Y€I0BEKa M NMEPBOHAYATBHBIX YMCHHH pemarh
[PAKTHYECKHE 3a/1a4H C HCIOB30RBAHHEM MATEMATHYECKHX 3HAHMIT;

—  HOTPeGHOCTH B MPOBEACHHH CAMOKOHTPOIA U B OlleHKe Pe3yIbTaToB yueOHOH AeATeTbHOCTH.

METAINPE/IMETHBIE PE3VJIBTATbI
PEI'VJIATUBHBIE

'qanmiics HaVIHTCS:

~  YMEHHe CaMOCTORTEILHO TLUIAHHPOBATh A1bTCPHATHBHBIE MYTH JOCTHKEHHA 1lefel, 0CO3HaHHO BRIOHPaTh
nanboaee addexTusnpie crocodst petieHna yuebHbIX 1 NO3HABATENBHBIX 331a4;

~  chopMHPOBAHHOCTL V4eOHOH H OOMICNONLIOBATENLCKON KOMMETEHTHOCTH B 00.aCTH HCHONB30BAHAA
HHGOPMANHOHHO-KOMMYHUKAIMOHHEIX TexHOMOrHH (MKT-koMIeTeHTHO-CTH);
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~ yMeHWe YCTAaHABIMBATh MPHYHHHO-CICICTBCHHBIC —CBAH. CTPOHTH  JIOTHYECKOE  PACCYHICHHE,
YMO3aK/IHOYEHHE (HHIYKTHBHOE, ACIyKTHBHOE 1 1O AHANOTAN) ¥ BRIBOABL

—  yMEHHE CO3/IaBath, MPHMCHATH U NPeoOPa3OBHIBATE 3HAKOBO-CHMBOIMACCKHE Cpe/icTBA, MOJIENH ¥ CXEMB!
A8 pellicHHs Y4eOHBIX M TIO3HABATENBHBIX 3ala¥; COCTARIATS 0OL PYKOBOJICTBOM YUHTCIS TIiaH
aeifcTeuil s pemerns y9cOHbIX 3a1a4: _

—  BRMOJNHSTH NAaH ASHCTBUH ¥ MPOBOIUTH MOMArOBEI KOHTPONS €10 BLINOHCHHA B COTPYAHHYECTRE €
VUHTENICM H OJIHOKIACCHHKaMH,

— B COTPYAHHYECTBE C YHUHTEIEM HAXOMHTH HECKO/IBKO CI0COB0B perieHna yuebHoil 3aaun, BRIOHPATh

Hanbosiee paliOHaTbHBIA.
Vaamuitcs noayYsT BO3MOKHOCTD HaYHHTECA:

—  npuEEMaTH Y9eOHYIO 3aa4y, Npeasararh BOIMOKHEIC cnocoObl €8 PelieHKs, BOCIPHHUMATE H OLCHHBATE

MPETIOKEHHS APYTHX YUCHHKOB 110 €€ PEILICHHIO:
— ONeHHBalh NPABHIBHOCTh BHIMOJHEHHA JCHCTBHH IO  PEHICHHIO yueOHOM 3a1au W BHOCHTD

HEOOXOAMMBIC HCTTPABICHHA:
— BBHIMOTHATH yyeOHbe [eHCTBHS B YCTHOH M mUCHEMEHHOH Qopme, HCTOAb30BaTh MATEMATHUCCKAC

TEPMHHBI, CHMBOIbI ¥ 3HAKH.
~  KOHTPOJHMPOBATH X0 COBMECTHOH PabOTHI H OKA3HIBATE NOMOLILE TOBAPHIILY B CHIyuagx 3aTpyAHCHHMI.

[TO3HABATEJIbHBIE

Vyamuics HayunTes:

— yYMeHWe HaXOAWTh B PaAdIHYHBIX ~HCTOYHHKAX pHOOPMALHAK),  HEOOXOMMMYIO JUIA  pellicHMA
MATEMATHHYECKAX MPOOIEM.H NPEACTABIATD €€ B noHsTHO# Qopme;

— [pUHEMATH PEIICHHE B YCIOBHAX HEMONHO # H3GHITOYHON, TOYHON 1 BEPOATHOCTHON HHMOPMALHK;

—  ONMCHIBATE PE3YIbTaThl yUeOHBIX JefCTBAMN, HCMONB3YS airedpanyeckKue TEPMUHB! H 3AHCH,

— OHHMATh, YTO OAHA M Ta ke anrcOpawdeckas MOJeNk OTpakaeT OAHM H Te K€ OTHOUICHWA MEXKAY
PasIMYHBIMA OOBEKTAMH:

—  OCBAMBATEH CIIOCOOHI PELICHUS 3a/iad TBOPUYECKOrO H MOHCKOBOTO Xapakrepa:

—  OCYIMIECTBIATH HOMCK HYKHOH pudopMaly B MaTepuanc yyebuKa ¥ B APYIHX HCTOMHMKAX (KHWIH.
ay/IMo- ¥ BHICOHOCHTETH, & TAKKE MIHTEpHET ¢ TOMOIIBIO BAPOCIBIX);

~ mpejcTaBaAATh COOpPaHHYO B pE3yabTare PAaCIIMPEHHOTO TOHCKA HH(pOpMALHIO B pasnoit  Qopme
(nepecka3s. TEKCT, Tabnuna);

— ycTaHaBIMBATH AiredpanvecKne OTHOMICHHS MEHILY 00beKTaMH | IpynuaMu 0OBCKTOB (IIPAKTHYCCKH H
MBICIEHHO). (GHKCHpOBAaTH 3TO B YCTHOH dopme, neromB3ys OCOBCHHOCTH MATEMATHYECKOH pPeUH
(TOYHOCTH W KPATKOCTD).

Vyanmitcs moAyuHT BOIMOKHOCT HAYUHTHCS:

— ¢uxcupoBarh anre0paHyecKhe OTHOICHWA MEKIY ofBbeKTaMEE M rpynnamMu 00BEKIOR B 3HAKOBO-

CHMBOIHYECKOH hopMe (Ha MOACIAX):
—  OCYMIECTBASTH PAaCIUMPEHHBIH TOMCK HYKHOH HEQOPMALHH B pazIHHEIX HCTOUHMKAX, HCHOJIL30BaTH €€
A8 pelleHHs 3a1a4, MATEeMaTHICCKIX coobeH i, HATOTOBICHNS OOBEKTOB C HCNOIL30BAHCM CBOHCTR!

reoMeTpHYecKHx Guryp:
10!
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— 2HATU3HPOBATh U CHCTEMATHIUPOBATSH CODPAHHYK) HHOOPMALIHIO B NPEIOKEHHOH Gopme:

— YCTaHaBIHBaTh NPaBHIIO, M0 KOTOPOMY COCTaRJIEHA MOCIEA0BATENEHOCTL 00BEKTOR, NPOJOIIKATE €& WiH
BOCCTAHAB/IMBATEL B HElf NPONYIICHHEIE 00BEKTHI:

— MPOBOAHTE KJIACCHOHKAIMIO 00BEKTOB MO 3aaHHOMY HIIH CAMOCTOSTEILHO HaliICHHOMY NIPH3HAKY;
~  000CHOBBIBATH CBOW CYIKAEHHSA, IIPOBOANTS AHATOTHH U JC/IATh HECIOKHBIE 00OIIEHNS.

KOMMYHUKATUBHBIE

— CTPOWTEH PEYeBOe BLICKaIbIBAHNKE B YCTHOH (hopMe. HCNOMB30BATH AIredpandyecKyro TepMHHOIOTHIO;

— OUEHWBATh PA3THYHBIC OXO/1b! ¥ TOMKH 3PCHUS Ha 06CYKIaeMblil BONPOC;

— HPHHHMATh aKTHBHOE yuacTue B paboTe B mape ¥ B Ipyne ¢ OQHOKIGCCHUKAMHA: ONpeIeATs 00IHe HeIH
padoThl, HaMeyaTh CHOCOOBI HMX JIOCTHIKEHHH, pAacmpesieisTs pOJAH B COBMECTHOH JICATETHHOCTH.
AHATW3HUPOBATE XOJ H PE3YIbTaThl NPOASTAHHON PaboThi;

=~ BHOCHTH M OTCTAHBATL CBOM MNPEIOKEHHA MO OPraHM3alMM COBMECTHOH paboTel. MNOHSTHBIE A
napTHépa 1o obcyK1aeMoMy BOMPOCY:

— OCYUICCTBIATH B3AUMHBIH KOHTPOJB H OKa3biBaTh B COTPYAHMYECTRE HEOOXOAUMYIO B3AUMHYIO OMOIITH.
"qaruiics 110:1y4HT BO3MOKHOCTD HAYUHTHCH:

— CaMOCTOATE/IBHO OLUCHHBATH PA3IHYHbIE NOAXOABI H TOYKH 3DEHHA. BBICKA3BIBATH CBOE MHEHHE,
aprymMeuTHpoOBaHo ero 000CHOBLIBATE,

= KOHTPOJMPOBATH X0 COBMECTHOH padOTE! H OKa3bIBATh MOMOIIL TOBAPHIILY B CAYHaAX 3aTPYAHCHM;
— KOHCTPYKTHBHO PaspelliaTh KOH(IMKTH NOCPEICTBOM YuéTa HHTEPECOB CTOPOH H COTPYIHHYECTBA.

HNPEIMETHBIE PE3YJIBTATHI

PALIMOHAJIBHBIE HUCJIA

YHAmMics HayYuTeA:

—  TMOHHMATH OCOOCHHOCTH ACCATHHHON CHCTEMBI CUNCIICHHA;

—  BIAQNCTH NOHATHAMH, CBA3AHHBIMH C JCTUMOCTHIO HATYPATBHEIX YHCEN,

— BBIPAKATH HHCIA B SKBHBANCHTHBIX (opMax, BuOWpas Hauboliee NOAXOAAMYIO B 3aBHCHMOCTH OT
KOHKPETHOH CHTYAIIHH;

— CPaBHHBATL U YIIOPAA0YMBATH PAIIHOHALHEIC YHCNA;

— BLUIOIHATL BBIYHCIACHHS C PAlHOHAILHBIMM YHCIAMH, COYETAs YCTHbIC H NHCHMEHHBI NPHEMBL
BHIYMCICHN I, MPHMCHATS KAILKYIATOP:

—  UCTIOIL30BaTH MOHATHA M YMEHHS, CBA3AHHBIC C MPONOPIHOHANLHOCTBIO BEIMYHMH, NPOLCHTaMH B X01e
PeUICHHA MaTCMaTHYeCKHX 3aZa¥ W 3aJa4 M3 CMEKHBIX TPEAMETOB, BHIIOJHATE HECIOKHBIC
MPAKTHYECKHE pacyEThl.

Yaanmiics HoaVYUT BO3MOKHOCTD:

—  [O3HAKOMMTHCS C NOZHUHOHHBIMH CHCTEMAMH CYHCICHHSA ¢ OCHOBAHWAMH, OTIHYHBIME OT10:;
= }'R’l}"ﬁﬂTB I PasBuTh NPENCTABNCHMS O HATVPAIHHBIX YHCHAX H CBOMCTBAX JICIHMOCTH:

11
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~ HAYUHTHCA MCIONB30BATH NPHEMBL,  PALHOHATH3UPYIOUIME  BHIMHCICHIA, NpHOOPECTH  NPHBBIYKY
KOHTPO:IMPOBATH BLIYHCICHAA, BbIOHpas NOAXOALILHI U1 CHTYAUHH C110co0.

AJITEBPAMYECKME BbIPAJKEHUA

Vyaumiics HayIHTCH:

— BIazeTh MOHATHAMM «TOKIACCTBOY, CTOMACCTBCHHOC npeo6-pa3osa1mc». peuaTey 3adati, cojepxauie

GyKBeHHBIE JaHHbIC: paboTaTh C (hopMyIaMH:
—  BBIIOMHATH NPEOOPA3OBAHMSA BHIPAKESHNH, COACPKAILMX CTEICHH C LCABMA [oKaszaTeIMM ¥ KBaIpaTHbIE

KOPHH;
— BLITIONMHATS TOKIECTBEHHBIC [PeOOPasoBaHHs PAMOHATHHBIX BBIPAKCHHH HA OCHOBE NPaBH NEHCTRUI

Hajl MHOTOU/ICHAMH H anreOpandecKiuMu IPOOIMH;
~  BBIIOAHATH PA3I0KCHHE MHOTOWICHOB HA MHOXHTEIH. BRITVCKHHK NOIYYHT BOIMOKHOCTE:
~ HAyYMTECA BBINOJHATE MHOTOLIATOBLIC npeoGpaszoBanus PAUMONATEHBIX  BhIPAKEHNMH, PHMCHAA

HIHPOKHit HAGOP ¢rocoBOB # NPHEMOB,
Vyanmiics NOAy4YHT BOIMOKHOCTE!

—  HaygMTHCA NPUMEHATH TOXKICCTBEHHbIC NPCOOPAOBAHKA JUIA PeICHH Saiat H3 PasTH4HbIX PA3CIOB
Kypca (HanpuMep, A1 HaXOWICHHA HANGONBIIEro/ HAMMEHBIIETO 3HAYCHHS BHIPAKCHHA).

YPABHEHUA

Yuamuiics HayYHuTCs:

~  pemarh OCHOBHBIC BH/bl PAllHOHATLHBIX YPaBHEHHIt C O/IHOH NEPEMEHHOMH, CHCTEMbI ABYX VpaBHEHHH €

ABYMS IIECPEMEHHBIMH
— I[IOHMMaTh YpaBHCHHE KakK Ba)KHCﬁUIYK) MaTeMaTHyecKy MOIACIL JUIA ONHCAHUS H H3YUCHHA

pPa3sHOO0pa3HBIX PEATHHBIX CHTYAIMIL, peIIaTh TCKCTOBRIE 3/1atH anreOpanteckyM METOAOM;

~ TpEMEHATH FPAadMYecKHE MPEJCTABNCHHA WA HMCCICAOBAHNA YPABHEHRHA, MCCHSNOBAHNA M DPEUICHHA

CHCTEM YPABHEHHI C ABYMS IIEPEMEHHBIMH.
Vyaumiics MOAyYHT BO3MOKHOCTE:

—  oBNAerh CHELMATLHBIMH NPAEMAMH PENICHHA YPaBHEHHIl W CHCTEM YPaBHEHMIL: YBEPEHHO NPUMEHATH
annapar YpaBHCHMH U PeHICHHA pasHOOGpa3HbIX 3alay M3 MATEMATHKH, CMEKHBIX MPCIMETOB.

NPaKTHKA:
~ [puMeHATh rpadMuecKue HPEACTABICHWA A  HCCICNORAHHS VPaBHEHUH, CHCTEM  ypaBHCHMH.

conepRaumx OyKBeHHbIC K0IPULUHEHTHI.

HEPABEHCTBA

Vyainuiics HayYHTCs:

— TIOHMMATh H NPHMEHATE TEPMHHOJIOTHIO H CHMBOJIHKY, CBA3AHHBIC C OTHOIICHHEM HEPABECHCTRA, cBOCTBA

YHCAOBBIX HEPABCHCTE,
— peuath JIMHEHHbIC HEPABCHCTBA C 0;(HOM NepeMEHHOH ¥ HX CHCTEMBIL

— pemarh KBaJApaTHLIC HEPABCHCTBA € omopoi Ha rpaduyecKie NpeCTaBICHAS,
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— [IPHMEHSTH annapaT HepasCHCTE JULA PeIICHUS 3a/1a9 U3 Pas/IHYHBIX PasZIcioB Kypca.

"Hanmics NOJIYYUT BO3MOKHOCTE HAVIHTHECAS

= pa'mooC)pa'mmM ﬂpHéM&M JOKQ3aTEI6CTBA HEPABCHCTB: YBCPCHHO NPHMEHATH annapar HEPaBCHCTB 1A
PELICHHA pa'suoo()pa'mmx MaTeMaTHYEeCKHX 3a71ay4 ¥ 3aj71a4 U3 CMCKHBIX NPEAMETOB, [IPAKTHKH

(IPHMEHATE TpauuecKue MNpeiaCcTaBieHud U4 MCCIACI0BAHMA HEPABEHCTB, CHCTEM HEpPABCHCTB,
conepkamux OykseHHsie KOMphuuneHTEL.

OCHOBHBIE IMTOHATHUA, YUCJIOBBIE ®YHKIIUA
"yalmics HayuuTCs:

~  MOHWMATH U HCHOAB30BATH QYHKIMOHANLEEIC TOHSTHA H A3bIK (TEPMHHBL, CHMBOIMYECKHE 0003HAYCHHA);

~  cTponTh rpadukm snemMeHTapHsiX (yHKUmMI; HCCIEN0BaTh CBOMCTBA YHCNOBLIX (YHKIMH Ha OCHOBE
W3YUCHNUA MOBEACHUA HX IPadQUKOB:

—  NOHMMATH (PYHKUHIO KaK BAKHEHIIVIO MATEMaTHUYECKYIO MOJE/L IS OIHCAHWS MPOLECCOB H ABICHHI
OKPYKAIOUIEr0 MUPA, PHMEHSTE QVHKIMOHATEHBIA $3LIK /LIS ONMCAHUSA H HCCIIC/I0BAHHSA 3aBHCHMOCTEH
MEAY DH3HYSCKAMH BEINYHHAMU.

Vaamuiica HOJNYSHT BO3MOKHOCTh HaYYHTBCS:

»

—  [POBOIUTE MCCACHOBAHMA. CBA3AHHBIC ¢ M3VUCHHEM CBOMCTB (DYHKUMH, B TOM YHCIE ¢ HCIOIL30BAHHEM
KOMIILIOTEPA: Ha OCHOBE rpaMKoB u3yyeHHBIX (YHKUHHE CTPOHTH Oolee CI0kHbIE rpapuKH (KyCOUHO-
3QJIAHHBIC, C ¢BBIKOTOTHIMU Y TOUKAMHA H T. 11.):

—  HCnoMb30BaTh QVHKIHOHATBLHBIE NPEACTAB/ICHUs W CBOHCTBA QYHKIMH A8 pelIeHHAs MaTeMaTH4eCKHX
32134 W3 Pa3IHYHLIX Pa3eNoB Kypea.

9 KJIACC
JHYHOCTHBIE PE3YJbTATHI

/ yuaierocs OyayT chopMHpOBaHbL:

— KpearupHOCTh MBIIJICHHA, HHHIHMATHBA. HAXOAYHBOCTL, AKTHBHOCTH NpH peleHnuy a:[re6pamecmx
3a/1a4;
13
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cHOPMHPOBAHHOCTD KOMMVYHHKATHBHOH  KOMIETCHTHOCTH B OOWEHHH W COTPYAHHUESCTBE CO
CBEPCTHHKAMH, CTApIIMMH H MIGIIUHMH. B o6pazoBsaTe/bHON, OOLIECTBEHHO none3Hoi, yuebHo-
HCCNEN0BATE/IBCKOMH, TROPYECKOH M APYTHX BHIAX ACATEC/ILHOCTH:
yMeHHE KOHTPO:IMPOBaTh MPOLECE H Pe3yIhTar yueBHOM MaTeMATHYECKOH ACATETLHOCTH;
CHOCOGHOCTE K  AMONHOHAILHOMY BOCHPHATHIO . MATEMaTHUCCKHX 00BEKTOB, 3a1ay, PeUICHHH,
paccyKACHHI,
HOJNOKMTENBHOE OTHOTICHHE K YPOKaM aiaredpsl. K yy&he, K MKoe;
[OHKMAHHC 3HAUCHNS aTreOpandecKuX 3HaHUH B COOCTBEHHOMN KHU3HM!
BOCTIDHATHE KPUTEPHEB OUCHKH yueOHOM AeATENBHOCTH 1 NORHMAHHE YUHTEALCKHX OLEHOK YCICIHOCTH |
yaeOHOI AeATeIBHOCTH. |
YMEHHE CAMOCTOATENLHO BBINOIHATE OnpeeIEHHBIE YHHUTEAEM BHIbI paboT (ACATENBHOCTH), NOHKMAN
JTHYHYIO OTBETCTBEHHOCTH 3a PE3yNbIaT:
npaBuiia OONIEHNS, HABBIKH COTPYIHHHECTEA B yueOHOI JeATe . IbHOCTH,
YBaXEHHE U NPHHATHC CeMEHHBIX nenHoCTel, HOHMMaHKe HeoOXOAMMOCTH OEpLiKHOr0 OTHOMICHHA K
TIPHPOJIE, K CBOEMY 30POBBIO H 310POBEIO JAPYTHX moaek.

Vyammmiics TOAYIHT BO3MOKHOCTS /Ul OPMHUPOBAHHA:

HORUMAHUA BAKHOCTH A/ reOpaNyecKuX 3HaHUIl B HKUIHM HETOBCKA, MPH HIYHCHHH APYTHX TIKONBHBE
JUCLMILTHHE;

HABBIKOB [POBEJCHWS CAMOKOHTPOISL M AeKBATHON CAMOOINEHKH Ppe3y/IbTaroB CcBoeH YyueOHO
NeATENBHOCTH;

-

gHTEpeca K W3YHCHMIO YYeOHOro rnpeaMera «Anrebpa»: KOAWYSCTBCHHBIX H NPOCTPAHCTBEHHE
OTHOWIECHUH. 3aBMCHMOCTEH MexKTy OOBEKTAMH, MpoleccamMy H ABICHHAMA OKPYKAIOUIEro Mupa

crocobaMu X OMHCAHMS HA A3bIKE MATEMaTHKH, K OCBOCHHIO MATEMATHHECKHMX crocodOB pelicH#H
N03HABATEIBLHBIX 333a4.

METAINPEAMETHBIE PE3YJIBTATHI

PEI'YJIISATUBHBIE

Vuanmiics HAyYHTCH:

OCYIIECTEATH KOHTPOIIb 110 Pe3yibTary u no criocoBy AefCTBAS Ha YPOBHE MPOU3BOTLHOIO BHUMARMAH
BHOCHTH HEOOXOIMMBIE KOPPEKTHBEI

ATeKBATHO OLEHWBATH IPABHIBHOCTS MM OUIHOOMHOCTL BBIMOIHCHIA yueGHOI 3a1atH, €& 00beKTHBHYK
TPYAHOCTh ¥ COOCTBEHHBIC BO3MOKHOCTH e peureHus:

HaXO0MHTH ¢nocod pemenns yueGHOH 3aaun U BRIIOIHATE yueGiiple AelCTBAS B YCTHOH M NHCBMEHHO
dopMe, HCTIOTB30BATH MATEMATHYECKAT TEPMHUHDL, CHM BO:TbI M 3HAKH:

[IOHHMATh ¥ MCIIOMB30BATH MaTeMaTHYECKHe CPEACTBA HALHOCTH (PHCYHKM. YEPTEKH, CXeMbl W 1D
JUTS WLTIOCTPALMHM, HHTEPIIPETAIlHH, apryMEHTALIHH;

BHINOMHATE CAMOKOHTPOIb H CAMOOLEHKY PE3YiIbTaTon cBoelt y4eOHOl NeATEIBHOCTH HA YpoKe i M
peay/IbTaTaM H3yueHHs OTACABHBIX TEM.

Vyamuitcs Noay9uT BO3MOKHOCTD HAYIHTECA:

CAMOCTOSTEIBHO TLIAHHPOBATh H KOHTPOINPOBATH yaeGHble JIeHCTBAS B COOTBETCTBHH C MOCTARICHHO
HENBIO; HAXOIHTS CTIOCO0 PeleH s vaeOHOH 3a1a4u:
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QIEKBATHO IPOBOAMTEL CAMOOUECHKY Pe3yILTATOB CBOEH yueOHOH AeATEIbHOCTH, MOHHMATh HPHUYMHBI
HEYCIICXa Ha TOM WM HHOM Tale:

CAMOCTOATEILHO JAe1aTh HECHOKHBIC BRIBO/ILI O asireOpanyeckux o0BeKTax v Ux cBOHCTBAX;
KOHTPOIHPOBATE CBOM ICHCTBHA M COOTHOCHTB MX C MOCTABICHHBIMH HEIAMH U ACHCTBHAMHA APYTHX
VYACTHHKOB. Pa0OTAOIIMX B fape. B rpynne.

.I'IO?H ABATEJIbHBIE

Yyuamuiica HayIHTed:

MPUMEHATh HHAYKTHBHBIC W JCIYKTHBHBIC CHOCOOBI PAacCyXACHWH. BHIETH pa3iHyHble CTPATECrHH
peuleH s 3a5a4;

CAMOCTOATE/TBHO CTABMTL LEIH, BRIOHpaTh M CO3NABATHL &ITOPHTMBl JUIA  PElUCHUA Y4eOHBIX
MATEMATHYMECKHX TPoOaeM:

IUIAHEPOBATH W OCYIMECTBIATE JCATS/IBHOCTh, HANPABICHHYIO Ha PEHICHHE 3a1ad HCCICA0BATEILCKOro
Xapaxkrepa:

VCTAHAB/IHBATH MATCMATHYCCKHME OTHOLLCHHA MERIY 00beKTaMH, B3aUMOCBA3M B ABICHHAX H Ipoleccax
W NpeacTaBjAfsTh MHGOPMAIMIO B 3HAKOBO-CHMBOIMYECKOM M rpadmdyeckoii dopme, CTPOHTH MOAETH,
OTPANKAIOIHE PAZIHIHLIC OTHOIICHHA MeXk1y 0OObEKTaMH;

BHITTOJIHATE  KIACCHOHKAIMIO NO HECKOMLKMM NPEUIOKEHHBIM MHIH CaMOCTOATENLHO HAWJCHHBIM
OCHOBaHUAM:

MPOBO/TMTH HECIOKIBIE 0000NICHNS H HCTOIBI0BATh MATEMATHYCCKHE 3HAHUA B PACUIMPEHHOH 00nacTH
NpUMEHEHH;

[OHMMATE DAI0BBIC MEKMIPEIMETHBIC ITOHATHH (YHCIIO, BETHYHHA, reOMeTpHYecKas Gurypa);
(bUKCHpPOBATL MATCMATHYECKHE OTHOIICHUS MEKIY OOBeKTaAMH M IpynnmaM# OOBEKTOB B 3HaKOBO-
cuMBOTHYECKOH Popme (Ha MOaCIsX):

CMBIC/IOBOMY YTEHMIO TEKCTOB MATEMaTHYECKOro cojepxkanus (obmme yMEHWA) B COOTBETCTBHH C
NOCTABICHHLIMH LIE/IAMH H 3a71849aMH;

OCYIIECTBIATE PACHIMPCHHEBIT TOMCK MHGOPMAIMH H NpeacTaBIaTh HHGOPMAIMIO B IIPELIOKCHHOMH
hopwme.

"qamitcs HOJAYYHT BOIMOXKHOCTE HAVHHTHCH!

CAMOCTOATEIBHO HAXOAMTL HEOOXOMMMYID WHOOPMALMIO H HCHOAL30BaTh 3HAKOBO-CHMBOJIHYECKHE
cpeAcTsa U e€ NMPEACTABICHMA. LIS IOCTPOCHHS MOJIeNeH H3yJacMBIX OOBEKTOB M IIPOLECCOB;
OCYIIECTBAATH MOUCK ¥ BRIACAATL HeoOX0ANMYIO HHGOPMAIKIO 114 BHIOIHEHHA YIeOHBIX H MOHCKOBO-
TBOPYECKHUX 3aJaHHil.

KOMMYHHKATHUBHBIE

"YAIMACS HAYIHTCA:

CTPOMTE PEUEBOE BRICKA3BIBAHNE B YCTHOI (opMe, HCMOIH30BaTh airebpandecKyto TepMHHOJIOTHIO;
NPUMEHSTH PasINyHbIC NOAXOAL K pemicHuio yueOHOH 3a/1aud, 3a7aBaTh BONPOCH /U HX YTOYHCHHA,
48TKO ¥ apryMEHTHPOBAHO BBICKA3BIBATL CBOM OLICHKH H NPEUIOKCHNS,

[IPHEMMATE AKTHBHOE yuacTHe B pafore B mape W B TPYNNE, MCNOJIb30BaTh YMEHHE BECTH JHAIOT,
pedesnie KOMMYHHKATHBHbIE CPEICTRA:
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Vyaima#cs NoAyYHT BO3MOKHOCTD Hay YHTLCA:

VYyamuiica Hay4HTCH:

Vyanmmiics NOTYIHT BOIMOKHOCTE HAYHHTHCA

Vyammiics HayYHTCH:

[Tpunoxense k AOOI] 000
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OpUHMMATH YHacTHE B OOCYKACHIMH MaTeMATHUECKHX (aKTOB, CTPATErHy yCTIeHHO¥H MATEMATHUCCKOH
MIpPLL, BHICKA3BIBATH CBOKO MO3HIIHIO:

3HATh ¥ IPHMEHATH NPaBIUIa OOIICHNS, OCBAHBATEL HABBIKY COTPYAHMYECTBA B YIEOHOH JNCATCABHOCTH:
KOHTPOAMPOBaTh CBOW ICHCTBHA NpH paboTe B IPyIIC W OCO3HABATH BAKHOCTH CBOCBPEMEHHOTO H
K2a4eCTBEHHOIO BHIMOIHECHHA B3ATOIO Ha cehs o0s3aTenbLCTRA IS ODILETO Iea.

HCTIOAB30BATH PeHeBLIE CPE/CTBA H CPeACTRA HHOOPMAHOHHLIX 1 KOMMYHAKAIBIOHHLIX TEXHOIOMH NpH
pabore B mape, B IpyNne B XOae PEUICHHA yueOHO-II03HABATEILHBIX 3Ad4. BO BPEMA V4acTHs B
[IPOEKTHOM JIeATEIbHOCTH:
COITACOBBIBATH CBOIO TOIMIMIO C TMO3ALMCH YYaCTHHKOB 1O paGoTe B rpyine, B Iape, npusHasarb
BO3MOKHOCTH CYINECTBOBAHNA PA3/IYHBIX TOUCK 3PCHEA, KOPPEKTHO OTCTaHBATh CBOIO MOHIHIO:
KOHTPOHPOBATH CBOM JCHCTBHA M COOTHOCHTH MX € [HOCTABACHHLIMI LEIAMH W JACHCTBHAMM IPYTUX
Y4aCTHUKOB, PabOTAIOMAX B nape, B rpyTiie:

KOHCTPYKTHBHO pasperarh KOHQIMKTHI MOCPEACTBOM YUETa HHTEPECOB CIOPOH.

NPEAMETHBIE PE3VJILTATHI

OCHOBHBIE TTOHSATUA. YUCJIOBBIE OYHKLHH

TOHWMATh H MCI0/1b30BaTh GYHKIIMOHATHHBIC TOHATHA H A3bIK (TepMUHBL, CUMBO/IHYECKHE 00031aueHNAA);
CTPOMTS: TPAQUKH STEMCHTAPHBIX dynKuuMil; HCCACNOBATL CBOHMCTBA HHCIOBLIX dyuxiuii Ha OCHOBE
M3ydEHUA NIOBE/ICHHA UX IPaQuKOB;
HOHHMATH DYHKIMIO KaK BKHEHUIVIO MATEMATHHECKYIO MOJIENb JUIA ONHCAHHA POLECCOB H ARIICH U
OKPYKAIONIEro MHpa, TIPHMEHATH YHKIMOHATLHBIH F3BIK IS ONACAHAA 1 HCC/ISIOBAHMS 3ABMCHMOCTEH
Mex Ay Gu3HHecKuMH BETHUMHAMHE.

POBOUTE MCCIIENIOBAHAS, CBA3AHHBIC C H3YHCHHCM cBOMCTS (PYBKLEH, B TOM SHCTC C HCHOTH30BAHHCM
KOMIBIOTEPA; HA OCHOBE IPaUKOB H3YICHHBIX dynxumit crpouts Josee CIOKHbIE rpaduky (Kyco4Ho-
2a/1@HHBIE, C BBIKOAOTHIMEY TOUKAMH H T. n.);

HCTIOIB30BaTh (DYHKUMOHATBHEIE MPEACTABACHUA 1 cpolicTsa QYHKUMI U4 PELICHA MaTeMATHUCCKHX:
3a/1a4 B3 PA3IHYHBIX Pa3/eloB Kypea.

AJITEBPAMUECKHWE BBIPAJKEHVIA

BrAeTh TOHATHAME (TOKIECTBOY, (TOKICCTBCHHOC peob-pazoBante». permaTh 3aiatH, coaepKalHe
GyKBeHHbIE JanubIe; paboTaTh C dopmynanu:

BHITOTHATH PEOOPA3OBAHNS BHIPAKCHHH, COACPRAIIX CTEleHH ¢ LEeTBIMH OKA3aTeIAMH H KBAAPATHLIC
KOPHH:
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~  BBINOMHATH TOXICCTREHHBIC NMPeoOPA3OBaHAA PALHOHATLHLIX BHIDAKEHUH HA OCHOBE MPABHII AeicCTBHit
HaJ MHOTOYM/ICHAMH H anredpaltuecKuMi IpoOaAMH:
~  BBLINOTHATH PA3IOKCHHE MHOTOWICHOB Ha MHOKHTETH. BHITYCKHUK NOJYIHT BOSMOKHOCT!
~ HAYYHTBCA BBIMONHATE MHOTOIIArOBEIC T1peoOpa3oBaHNA  PALHOHATBHBIX BBIpAKEHUH, NPHMEHSS
MIAPOKHI HA0OP COCOOOB ¥ MPHEMOB.
Vyauuics nojiyydT BO3MOKHOCTS!

~  HAYUATHCA NPHMEHATH TOKICCTSCHHbIE NPE0OPA30BAHHA U1 PELICHHS 3a1a9 M3 PAsIHYHBIX Pasaenon
Kypea (HanpHMep, U1 HaX0AIeHIS HanG0IBIIero/ HAMMEHBIIEr0 3HAYCHNA BHIPAKCHNSA).

VPABHEHUSA
Yuamuicd HayauTCes:

~  pelllaTh OCHOBHBIC BH/IB PANMOHATLHBIN YPABHEHHI C OHOH rnepeMenHoil, CHCTeMBI IBYX YPaBHEHUH ¢
JIBYMS 1I@PEMEHHBIMH!
~ MOHMMATh VPaBHEHHE Kak BAKHCHIIYIO MAaTeMATHYECKYI0 MOJeNb A7d ONHCaHHd H H3YHCHHA
Pa3HOOOPA3HBIX PEATLHBIX CHTYAIHH, PelmaTh TEKCTOBBIE 3a1a4H aNreOpanieCKiM METO0M:
~ nNpUMeHSTE rpadHueCKHe NPEACTABICHAN /18 WCCNeOBAHHS YPABHCHHH, HCCIENOBAHMA M PCUICHHA
CHCTEM YPaBHEHHI ¢ ABYMA NEPEMEHHBIMU.
Vyaumiiics moJiyqduT BO3MOKHOCTD:

—  OBAANETH CTICUHANLHBIMA NPHEMAMH PELICHWS YPABHEHHH W CHCTEM YPAaBHSHHH: YBEPCHHO NPHMCHSTH
annapar YpaBHEHHH /74 pelieHHs pasHooOpa3HBIX 3aja¥ W3 MATeMAaTHKH, CMEKHBIX IPEIMETOB,
IPaKTHKH,

- ppuMeHsTh rpaduuecKHe NPEACTABICHHS /78 HCCIENOBaHMA YPaBHCHWH, CHCTEM YpaBHEHHH,
cozepxainx GVKBeHHbIE KOMPHUIHCHTEI.

HEPABEHCTBA

Yuampica HayuuTes:

HOHKMATh M IPHMEHATH TEPMHHO/IOTHIO M CHMBOJIMKY, CBA3AHHBIC C OTHONICHHEM HEPABCHCTBA, cBOMCTBA
YHCIOBBIX HEPABEHCTB:

~  pemIaTh JuHelHBIC HEPABEHCTBA C OJHOH NEePEMEHHOH M HX CHCTEMbL

~  pewiaTh KBa/JpaTHBIE HEPABCHCTBA C ONOPOH Ha rpaguUecKHe MpeACTaBACHHA,

—  NPAMEHSTH alapaT HepaBeHCTB Ul PeIICHHA 3a1a4 U3 PasIHYHBIX PasZciior Kypea,
fqanuiics MOIYUHT BOIMOKHOCTD HAVUHTECH!

~  pa3noobpazHbv MpHEMAM JIOKA3ATE/ILCTRA HEPABCHCTB, YBEPEHHO NPUMCHATH anmapaT HCPABEHCTB JUIA
pelicHHs Pa3HOOOPA3HBIX MATEMATHYECKHX 3314 W 337184 H3 CMEKHBIX IPEIMETOB, MPAKTHKH:
— npHMeHSTh rpaduuecKue NPEICTABJCHHA [UIA HCCIENOBAHWA HEPABCHCTB, CHCTCM HEPABEHCTS,

coaepKammx OYKBeHHBIE KOMPPHIHEHTSL.
{ACTOBBIE NMOCJIEJOBATEJIBHOCTH

—  VYuammiica HayuuTCA:
—  HOHHMATH I HCIIO/B30BATE A3BIK MOCISIOBATE LHOCTEH (TEPMHHEL CHMBOTHYECKHE 0003HAYCHH);
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— mpEMEHATH (QOpMYIbI, CBAAHHBIC © apuMETHYECKOH M [EOMETPHYECKOH NporpeccuaMi, annapart,
copMUpOBaHHBIH ITPH H3YHEHUH APYTHX pa3jIefioB Kypea, K pelicHHio 3ana4, B TOM YHCIE C KOHTCKCTOM
¥3 pealbHOH KUIHH.
Vyammiics MOMy4UT BOIMOKHOCTE HAyHHTHCA:

— pemars KOMOWHHPOBaHHBIC 3aja4y ¢ upmieueuuem dopMmyt n-ro WieHa H CyMMBb MEpPBBIX N WICHOB
apadMeTHYECKOH H FEOMETPHYECKOH MPOrpeccHii, NpAMeHAs [pH STOM annapar ypaBHCHWH H
HEePaBEeHCTE.

— poHuMAaTh apuMETHUYECKYIO H rEOMETPHUECKYIO MPOrpeccHi Kak GYHKIMH HATYPAIBHOTO aprymesia:

_  cBs3mBaTh  APHQMETHHECKYIO  IIPOTPecCcHio € THHEHHBIM  POCTOM, TEOMETPHHECKYI) = C
3IKCIMOHEHLHATBHBIM POCTOM.

OTTUCATEJILHASI CTATUCTHUKA

Vuanmiica Hay4HTCH WCHOIL30BATH l'lpOCTCﬁUJHC crocoOnt llpCHCTaBJlCHMﬂ W aHaIM3a CraTHCTHYCCKHX
JAaHHBIX.

Vyamuiics NOJAVUAT BO3MOKHOCTD NpHOOPECTH [IePBOHAYATBHbIN OTBIT OpTaHH3aLiH cbopa JaHHbIX MPH
NMPOBEICHUA ONPOCca OOUICCTBEHHOTO MHEHMA, OCYWIECTRAATH MX aHaIH3. NPEACTABIATE pesynbTaThl OIpoca B
su/ie Tab/ MBI, JHArPaMMBbL.

CJIYYAMHBIE COBBITHA 1 BEPOATHOCTD
Vyanuiics HAVIHTCS HAXOMTH OTHOCHTEBHYIO HACTOTY H BEPOATHOCTE CITYHAHHOTO cOOBITHA,
Vyammiics NOAVYAT BOIMOKHOCTE HPHOOPECTH OMBIT MPOBEACHNSA ClTy4alfHBIX HKCHCPHMEHTOB, B TOM

qHUCie ¢ MOMOIBIO KOMIIBKOTEPHOTO MOeIHPOBaHHA, MHTEpOpETalni X pe*;_\'nbraroa.

KOMBHUHATOPHUKA

Vyammiics Hay4HTCs peniarh KOMOMHATOPHBIE 3a/1aU¥ HA HAXOKIEHHC HHCIA 0OBEKTOB MY KOMOHHALMHA.

Vuamuiics NOTYYHT BO3MOKHOCTH — HAYHHTHCA HEKOTOpHIM  CHELAAIBHAIM  TIPHEMAM  PEILICHHA
KOMOMHATOPHLIX 3a71a4.

COJEPKAHHUE YYEBHOTI'O MPEIMETA

Ne | Haszpanue pa3ziena (6moka) | Ko:1-B0 9acos | M3 HUX KO71-BO Y4COB, OTBEACHHLIX HA
Ha H3y4YeHUE ‘ IpaKTHHECKYIO 4acTh U KOHTPOb
/m pasaena | : Cr gz Ltk

l (Gr0%a) nadop.’ !| paKT. | COUMHEH. | KOMTP. |

i 1§ e —
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{ pab.
7-U KJIACC
| MaTteMaTHYECKHI A3bIK. 7 ' |
| MatemaTHucckas MOjieb
- Jluneciinas QyHKUMA 5 1
- CucreMbl IBYX THHEHHBIX 6 1
| VPaBHEHHH C IBYMA
| IIEPEMCHHBIMH
| CTeneHr ¢ HaTypaibHbLIM 3 ; 1
| TIOKasaTeseM M ee CBOMCTBa
- Oasouied. 4 1
AprOMETHYCCKHE Oonepatny
HAT O/THOWICHAMHI
MHorouneHs:. 8 1
ApudmMeTHYECKHE OTIEpALHH
| HaJl MHOTOY/ICHAMH
Paznomenune mMHorowiesos |9 ‘ 1
HA MHOKHTEIH ‘
®yukuug y =x° + 3 1
sl =1
IMToeropenne 5 1 1
Hroro 51 [
8-11 KJIACC
Anrebpandeckue apodn 10 1
Oyukima y = Vx . 9 -
Cro#icTRa KBaPaTHOIO
KODHs
. KBagparnunas GyHkuns. 10 1
i v
OyHKIHA )y =—
x -
| KBagpathple ypaBHEHHSA 10 1
5 | Hepasencrsa 8 ]
| .
| IToBTOpeHHE 4 1
X
Hroro 51
459
9-1 KJIACC
| PaipionasibHble HepaBeHeTBa | 7
H UX CHCTEMBI
| Y-
| Cuctems ypaBHeHUi Y

|
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(3. | Yucnossie hynKiuE | 12 | ’ | —] 2 |
l . L |
'4. | Iporpeccun 7 ] l ‘ 1 l
| | s
5. | DnemeHTH KOMOHHATOPHKH, | 9 ] | 1 “
. CTATHCTHKH H TCOPHH l | |
; BEPOATHOCTH | ; = b A\
6. | Obobmaroumee nosropenue | 7 [ | 1
s :}
Wroro: 51 l k ' 7 |
1 |

COJIEPKAHUE YYEBHOT'O NPEAMETA
7-U KJIACC

PausoHaJbHbIEe “HCIA.

Hes0e YHCI0, N — HATYPaIbHOC. Crernenb ¢ HeAbM NOKa3aTe/eM.
JlelicTBATEAbHbIE THCIA. KpaapaTHblit KOpEHb U3 YHCIA. Koperb TPeThE CTElCHH.
3anuch KOpHell C TIOMOMIBIO CTETCHH C JpOGHBIM TOKa3aresieM.
npeAcTaBienke ACHCTBATE/IBHBIX quce] OecKOHEUHBIMH ACCATHYHLIMH
gycesn. KoopauHaTHad npaMast.

Aarebpanteckue BbIPAKEHHH. ByKBeHHBIC BhIDAKCHHA (BHIPVKCHUA

PaseHCTBO GYKBEHHBIX BHIPAKCHHH. ToxaecTso.

Cremens ¢ HATYPAJAbHBLIM HoKazaTeleM H eé cpoiicTea. OMHOUICHHI H MHOTOWICHbL
YMHOKEHHE MHOTOWICHOB. Gopmybl  COKPAINEHHOTO YMHOKEHHSA!
KBAApaT CYMMSBI ¥ KBajpar pasHOCTH. dopmy1a PasHOCTH KB&/IPATOB. [Ipeobpa3zoBanie LEAOTO BIPAKCIHNA B
¢ ommoii mnepemenHoi. Kopens
MHEOrowieHa, KBanparHblii TPEXWICH; Pas/IOKCHHE KBAAPATHOrO TPEXICHA Ha MHOKHATEH.

MHOTOHICHA. Cnoxesue, BbIYUTAHHE,

MHOrouneH. Pa3loKeHHE MHOPOWICHOB Ha MHOKHTEIH. MuorowieHbt

Aarefpanveckas apolb.

BBIPKEHUS ¥ HX IpeoOpasoBaHusl. JloKazareIbeTBO TOKASCTB.

VpapHenusi. YpaBHCHHC C onHo¥ nepeMenHoi. Kopedb ypaBHCHUA. CpoiicTna

PaciuMpeH#e MHOXKCCTBA HATYpPajbHBIX gucen 110
MHOKECTBA TeTbIX YHCET A0 MHOKECTBA palMoHaTbHbIX. PalioHaIhbHOE YpeI0 KaK OTHOMISHHE mn .

MHOMKECTBO JIEHCTBUTCIBHBIX HHCEIL
apobsvi. CpaBHEHHE ACHCTBUTEALHDIX
Vzobpaskerne Juce! TOUKaMH KoopAAHATHOM MpsMoil. YHCIOBbIC IIPOMEKY TKH.

¢ 1epeMeHHBIMH). HHCI0BOE
3paueHne OYVKBCHHOTO BHIDAKCHHMA, JlonycTiMbie 3HAYEHHA [EPEMCHHBIX. [MoaCTAHOBKA BLIPAKEHHH BMECTO
nepemennsix. [IpeodpasoBanie OVKBEHHBIX BHIDAKCHMH Ha OCHOBE CBOMCTB apHpMETHHECKHX AeHCTRHI.

OcHOBHOE CBOWCTBO anredpan-iecKon apobu.
YMHOKEHHE, JeIeHHe anrebpanyeckux apoded. Crenenb ¢ UEIHIM HoKazateseM B eé ceoicTsa. PaunoHaIbHbIC
Ksazparnbie Kopa#. CBOHCTBA apupMeTHUECKIX

KBAIPATHBIX KOPHEH 1 HX TPHMCHCHHE K npeo0pazoBaHKIo YHCTOBBIX BBIPAKEHI H BoIMHCIICHIAM.

MHOMECTBA LCIbIX.

PHG T —=

Creneub

CiomKeHHe, BbIMMTAHNC,

YHCAOBLIX PaBEHCTB.

PaBHOCHTHHOCTD YPABHEHHUH. Y PaBHCHHE C ABYMA nepeMeHHbIMH. JIHHEHHOS YPABHEHHC € JBYMS [IEPEMEHHBIMH,

npHMeph! pereHus ypaBHEHHiE B HEIbIX YACTAX.

Cucrema ypasHenuii ¢ ABYMS fepeMeHHbIMH. PaBHOCHIBHOCTH CHCTEM.
ypaBHeHMH € ABYMA epeMEHHEBIMH:

HeTMHENHBIX YPaBHEHUH C ABYMSI nepeMEHHBIMH.

CHCTeMbl JBYX JTHHCHHBIX |

pellieie 10CTAHOBKOH H cnoenueM. TIpUMEpsl pPenieHRA CHCTCM
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Hepasencra. YucnoBele HepaseHcTBA W WX cBoiicTBa. HepamencrBo ¢ oxHOl nepeMeHHOH.

PasrocuisHocTs HepaBeHCTB. JluHelinele HepaBencTBa ¢ OAHON mnepemenHoil. KsaapaTHbie HEpaBEHCTBA.
CHCTEMBI HEPABEHCTB € OJHOH IEPEMEHHOMN.

! Ocnopabie nousTHs Gynruun. 3aspcumocTH Mexay BeauumHamu. [lonstue ¢ymkumu. OOzacTs
SSOTIpeIeiens | MHOXKECTRO 3HaueHnit dyuxuun. Crocodsl 3amanus dyukuun. 'papux yuxuun. CpolicTsa
(hyuxuuit, ux orodbpakenne Ha rpadmie. [pumepst rpadukos 3aBHCHMOCTEH, OTPAKAIOUIHX PEATbHBIC TPOLCCCHL.

! Yucaossie pyaxkunn. OVHEKIUHA, OTHCHIBAIONIHME HPAMYIO ¥ 00paTHYIO HPONOPHHOHAILHEIC 3aBHCHMOCTH,
X rpaduky u cBoiictsa. Jlunelnas dyuxuns, e& rpaduk u ceodicTsa. Kpanparnunas QyHkims, € rpadux u
.csoi‘rcma. Crenennsle QYHKIMM ¢ HATYPAILHLIMH [0KasaTensmu 2 u 3, ux rpaduku u csoiictsa. I'paduxu
obynknmii y =y .y =3x,y=|x|

Teoperuko-MHOKECTBeHHbIe MNOHATHS. MHOKECTBO, 27€MEHT MHOKECTBA. 3ajaHHe MHOKECTB
NepeYncIeHHeM  JJIEMEHTOB, XapakTepucTuueckum  cBoficTBoM. CranjaprTaeie  0003HAYEHHS YHCIIOBBIX
vitokects, Tlyeroe MHOKECTBO H ero obosnavenne. [ToavuoxecTo. OGbeHHCHNE U NEPECEICHHE MHOXKECTB,
A3HOCTH MHOJKECTB.

JnemenTsl JOTHKH. [loHATHE 0 PARHOCHILHOCTH, CICMOBAHUH. YIIOTpeOIeHHE JOTHYECKHX CBA30K €CIH
oo TO .... B TOM ¥ TOZIb-KO B TOM CAVYAe, TOTHYECKHE CBA3KH H, WIH.

Heropus  GopMHpOBAHHS TNOHNTHS 9HCIA: HAaTypalbHble uHeaa, JApodH, HEJOCTATOYHOCTH
AUMOHANBHBIX YHCET U TEOMETPHYECKHX M3MEPEHUH, HppauMoHaTbHbie Yucaa. CTapHHHbBIE CHCTEMBI 3aIIUCH
yucen. Jlpodu B Basmnone. Ermnre, Pume. Otkpbrtne gecatuunsix apoOed. CTapHHHBIE CHCTEMBI Mep.
ceATHUHBIE 1pobu M MeTpuyeckas cucrema mep. ITossnenne otpunareasueix yncet # vys. JI. Maruwmit. J1.
itaep.

3apomaenne aaredpbl B Heapax apudmernxn. An-Xopeivmu. Poxaenue Oyksennoil cumsomukd. 1.
epma, ®. Buer, P. Jlekapr. Mcropus Bonpoca 0 HaXOXACHHH (opmy/i KopHe# anreOpaHyecKuX ypaBHEHHH,
HCPA3PEINHMOCT B paauKatax ypapHeHui crenenmu. Gonb-mel uersipéx. H. Tapramss, Jix. Kapaano, H. X.
ABeas, J. Nanya. M3oOpetenne MeToza KOOPAMHAT, MO3BOISIONIEr0 NEPeBOUTh reOMETPHYECKHE 00BEKTHI Ha
3bix anredpsl. P. Jlexapt u 1. @epwma. [Ipusepsi pazinyHbX CHCTEM KOOPAHHAT HA IIOCKOCTH.
8-i1 KJIACC

PanuonaabHbie YHCIA. Pacumpenuc MHOXeCTBa HATYPAIbHLIX YMCEI 10 MHOKCCTBA LICJIBIX, MHruoxkecTea
LEABIX YHCSIT IO MHOKECTEA PAllHOHATHHBIX, PammonaibHoe YMCII0 KaK OTHOIIEHHE mn |, rj1e T — 1IeJ10e YHCio, n
HaTVpajbHOS, CTeneHn ¢ easIM NoKasarelieM.

Jeitcrsureannbie yneaa. Kraaparueiil kopenb u3 ycaa. KopeHb TpeThelt CTeneHH.

3anAch KOpHE ¢ MOMOLIBIO cTeneHn ¢ japodubiM nokasareineMm. [lonsaTie 06 MppallHOHATBHOM 4YHCIE.
ApPPaNHOHATEHOCTE YHCIA H HECOH3MEPUMOCTh CTOPOHBI M JIMAroHanM ksaaparta. JlecATHYHBIC TPHOIHKEHHS
HPPALHOHAMBHEIX 4Hced. MHOKECTBO ACHCTBHTE/IbHBIX YHCEN: MpPEICTABICHHEC JACHCTBHTEIBHBIX YHCEN
SECKOHEYHBIME JIeCATHYHBIME Jpo0avu. CpaBHenne AeHCTBHTEABHBIX ynce. KoopauHarHas npaMas.
300pakeHKe YHCE! TOUKAMH KOOPAHHATHOH npaMoii. YHCIOBBIC IPOMEKYTKH.

Wamepenns, npubmokenns, ouenss. Paiveps: 00BEKTOB OKpYAKAOLEro MEpPa (OT MIEMEHTAPHBIX YaCTHIL
o Beenennoi), JMUTENLHOCTL IPOLECCOB B OKPVIKalOmeM MApe. Beiaenenne MHOKHTENS — CTENCHH JECATH B
sanucy yucra. [prbmukénnoe 3Ha9eHne BETHYHHBL, TOUYHOCTH NpubarKenns. [IpakuIKa 1 OHEHKa pe3y ibTaToB
BIMHCICHH.
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Aarebpanueckne BhIpamenus. DyKBeHHBIC BbIpBKCHUA (BHIPAKCHHS C fepeMEHHBIMHU). HHCI0BOS

3HayeHne OyKBeHHOro BbipakeHus. JIONyCTHMbIC 3HAYCHHA NEPEMCHHBIX. [ToacTaHoBKa BBIPAKEHHH BMECTO

nepemennsiX. [IpeoGpasosanue OYKBEHHBIX BRIPKEHHH HA OCHOBE CBOWCTB apH(PMETHYECKHX neicTBHi.
PasencTBo GykBeHHBIX Bhipaenuil, ToxaecTso.

Crenens ¢ HATYPAIbHBIM TNokazateaem n o€ csoiicra. OHOWICHB H MHOTOWICHBL Crenens
MHOrOWIeHa. CJOKeHHe, BHUKTAHWE, YMHOKEHHE MHOrowieHoB. QOpMYyIbl COKPAUIEHHOTO YMHOKCHHSA:
KBAZPaT CyMMBI M KBajpar pasuoctd. DopMyia pasHOCTH KBa/paroB. [TpeoBpa3oBaHie 1EeI0ro BRIPAKCHHA B
VHOTOWIeH, PasiokeHHe MHOTOWICHOB HA MHOKWTEIH, MHOTOWICHBI € OJIHOH nepemennoi. Kopens
MHOTOWIeHa. KBazpaTHpiil TPEXWICH: Pa3/I0KeHHE KBAAPATHOrO TPEXICHA HA MHOKHTEIH.

Aarebpanueckan Apodb. OCHOBHOE CBOHCTBO aareOpawueckoit  apodu. CliOKeHHE, BhIYHTAHUE,
YMHOXKEHHE, JACICHHE anredpanyeckux apode. CTeneHs ¢ UeAbM NMOKa3aTeIeM e& cpoficrea. PaunoHalbHbIe
BBIPOKEHHS H HX 1peodpasoBaniis. [oKasarelbCcTBO TOKIACCTE. Kpajpatible KopHH. CBoICTBa apHpMETHUECKHX
KBaJ[PaTHBIX KOPHEH H HX NPUMCHCHHE
K TPeo0pa3oBaHMIO YHCTIOBBIX BHIPAKCHHI H BbIYHCACHHAM.

Vpasuenusi. YpaBHeHHe C OJHOH nepemennoii. Kopenn ypapuenus. CBOHCTBa YHCIOBBIX PABCHCTE.
PaBHOCHIBHOCTH ypapHeHHil. Jluneiioe ypasnenue. Ksanparhoe ypasHeHHE: GopmyTa KOpHEll KBaJAparHOTO
ypaenenus. Teopema Bueta. Pemenue YPaBHEHHH, CBOISIMXCA K JMHCHHBIM M KBAIAPATHLIM. [Tpunepni
PELICHHS ypaBHEHU! TpeTheii U geTBEpTON creneHeli. PeuwieHne ApoOHO-PAITHOHATLHLIX vpasHeHuit. Y paBHCHHE
¢ ABYM# nepeMeHHbMH. JluHelHoe ypaBHeHH e ¢ ABYMS NEPEMEHHBIMH, IIPHMEPBI PELICHHS YPABHCHHH B HEbIX
quciax.

Cuerema ypaBHEHMil ¢ JABYMS HepeMeHHbIMH. PaBHOCHILHOCTE CHCTEM. Cucrembl IBYX THHCHHBIX
VpaBHEHMY C [ByMs TEPEMEHHLIMH; PEIICHHE NOJCTAHOBKON W ciaoxenmem. IlpuMephi peimieHis CHUCTEM
He/MHEHHBIX YPaBHEHWH C ABYMS NEPEMCHHBIMH. PelleHHe TeKCTOBBLIX 3a7ay aireOpaHueckuM CrocodoM.
JlekapTOBBI KOOpAMHATHI Ha [LIOCKOCTH. I'paduueckas MHTEPTIPETalMA YPaBHCHUS C JABYMS LCPEMCHHEIMH.
['paduk JMHCHHOTO YPaBHEHMS C JBYMS [EPEMCHHLIMH; yriioBol  KOIQOHIMCHT TIPIMOH: YCiaoBHe
Napaie IHOCTH NpAMbIX. 'paduki NpocTeHmyuX HeTUHEHHBIX ypapHeHHil: napabosa. ruiepbona. OKpYKEOCTD.
I'padmyeckas HHTEPTIPETAIlMA CHCTEM VPaBHEHHI ¢ ABYMS [ICPEMEHHBIMA.

Hepasencrpa. Ync/iopeie HEpAaBEHCTBA H HX coiictBa. HepaseHcrBo ¢ OJHOH MEpEeMEHHOW.
PaBHOCHIBHOCTE HepaBeHcTB. JIMHCHHBIE HEpaBeHCTBA € onHoii nepemeHHOR. KBajipaTHbiC HEPaBCHCTRA.
CHCTEMBI HEPABEHCTB C OJIHOM ICPEMEHHOH.

OcHoBHbIe HOHATHS QYHKUHH. 3aBHCHMOCTH MEALY BEIHYHHAME, [onstne Qyuxin. OOzacts
OnpeieIeHHs W MHOXKECTBO 3HAuCHHI dynximn, Crniocobbr 3aaums QYHKUHH, I'papux dynxiuun. CroiicTsa
dynKum, #X oToOpaKeHHe Ha rpaduKe. [TpuMeps! rpadMKOB 3aBHCHMOCTEH, OTPAKAIOUIMX PEATBHBIE [IPOUCCCHI.

Yuciaosbie ynruun, OyHKUHA, ONUCHIBAIOIHME OPAMYIO H 06paTHy!O MPOIOPUHOHATEHBIC 3aBHCUMOCTH,
ux rpaduku W coiicrea. Jluneiinas QynKimns, ek rpaduk 1 cpoiicrsa. Kpaaparauras dyuxnms, €€ rpaduk u
codictea. CreneHubie QyHKIHH ¢ HaTypaibHBIMH [10Ka3aTC/IMHA 2 u 3, ux rpapuxn ¥ ceoicTea. I paduiy
dynkmmit y =y, ¥y =3 X,y =Xl

Yucaossie MOCACIOBATEALHOCTH, [MousTHe YUC/IOBOH NOCASA0BATEIBHOCTH. 3aanne
[OCIeI0BATENBHOCTH PEKYPPEHTHOH (GopMmyI0H 1 GopMyA0H N-ro WicHa.

ApndmeTHyeckas M [COMETpHYECKas MNPOrpecCHi. Gopmynbl  N-T0 WieHA apudMETHUCCKOR M
FEOMETPHYECKOM TMPOrpeccHii, CYMMBI NEPBBIX N-X HICHOB. Mzo0pakeHHe YIACHOB apHMeTHyecKoit W
reoMeTpPHYECcKOi Nporpeccuii ToYKaMH KOOPAMHATHON TocKocTH. JInHe#HsH M IKCHOHEHINAILHBIH POCT.
C/10KHBIE TIPOLECHTHL.
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‘ Teoperuko-vHoKecTBeHHbIE NOHATHS. MHOKECTBO, 37IEMEHT MHOKECTRA. 3anaHue MHOXeCTB
CPETHCICHHEM  DJIEMEHTOB. XapakTepHCTH4eCKHM CcBolicrBoM. CTampaprTHble OGO3HAYEHMS UHCIOBBIX
MioxecTs. Hlycroe MHO)ecTBO M ero oboznagenne. [Toamuoxkectso. O6beuueHue | MepeceyeHne MHOKECTB,
'83HOC1'b MHOKECTE. IUTIOCTpals OTHOMICHHIT ME /1Y MHOKECTBAMA C OMOLIIBIO aumarpamum Diinepa — Benna.

JreMenTbI TOrHKN. TloHATHE O PABHOCH/ILHOCTH, CCA0BAHUM, YIOTpebIeHHe TOrHYECKHX CBA3OK ecm
- TO ..., B TOM H TOJBKO B TOM CIYHAE, TOTHYECKHE CBAIKH W, HITH.

9-11 KJIACC

Aarefpanyeckue BhIpakeHus. ByKBeHable BRIDAKCHHS (BBLIDOKEHHS C nepeMeHHbIMM). Yuciaosoe
HavcHHEe OYKBCHHOTO BRIpaAKCHHS. JlONyCTHMbIE 3HAYCHHS nepemeHHBIX. [loacTaHoBka BeipakeHHit BMecTO

epeMcHHbIX. [lpeobpasosanne OGVKBEHHEIX BHLIDAOKEHHH HA OCHOBE CBOHCTE apupMeTHYeCKHX aeHCTBHM,
T PaBeHCTBO OYKBEHHBIX BhIpAKEHHI. ToXK1eCTRO.

AlLMOHATEHbIC BRIDAKCHHA M WX TipeobpasoBanus. JlokasatenscTo ToxiecTs. Kpaaparrsie kopuu. CroiicTsa
apHOMETHYECKHX KBAIPATHEIX KOPHEH i UX MPHMEHEHHE

Aaredpanseckast apodb. OCHOBHOE CBOHCTRO anrebpanyeckoll  apobu. Choxenwe, BbYHTAHHE,
MHOKCHHAE, /ieenne anrebpanyeckux apodeit. CTenens ¢ HeasM NOKa3aTeneM H e& crolicTaa.

.( Npeodpa3oBannio YHCIOBIX BHIPAKCHHH U BEIYUCICHUSAM.

Ypasuenus. Ypapuenne ¢ ofHOH nepemenHol. Kopenn ypasuenns. CaoiicTBa 4HCIOBBIX PaBEHCTB.
"aanocunbnocrb YPaBHEHHUI.

' Jluneiinoe ypasuenwe. Ksajaparuoe ypasnenue: dopmyna KOpHEH KBAIPaTHOrO ypaBHEHWS. Teopema
'Bm:Ta. Pemicnue ypaHenuit, cBOANIANCH K THHCHHEIM i KBaapaTHEIM. [IpiMepsl perenns ypasuenuii Tpetseii
- 1 4eTBEPTOI cTeneneil. Pelenue apodHO-patHona L HEIX YpaBHEHHH,

l VpaHeHHe ¢ AByMA nepemenHbiMu. Jlnneiioe ypaBHeHHe ¢ AByMs NEPEMCHHBIMH, TIPHMEPSI PEIICHUS
| YPABHEHHMH B 1E/IBIX YHCIAX. :

I Cucrema ypasHennii ¢ JBymMs nmepeMeHHbLIME. PaBHOCHIBHOCTE cHCTeM. CHOTEME] JIBYX THHEHHBIX

VPaBHEHHH ¢ ABYMS NEPEMEHHBIMH; PEHICHHE MNOICTAHOBKON M CIIOKCHHEM. lIpumepsr pemenus cHerTeM
"»mmmciiumx YPaBHCHUH C 1BYMS [1EPEMEHHBIMIL.

: Pemienne TeKCTOBBIX 3a7ad anreSpanueckuM CmoOCOBOM. HexapToBel KOOpAMHATBI HA IUIOCKOCTH.
l’patbmc:cncaa HHTCPNIPETAIAA YPABHEHUA ¢ ABYMS NepeMeHHBIMH, I'paduk nuHeHHOro ypaBHeHMS ¢ JByMs
CPCMCHHEBIMH: YITI0BOH KO(HUHEHT NPAMON; VCIOBHE NapamiebHOCTH npameix. I'paduxn npocredmmx

HEJIMHSHHRIX YpaBHeHu: napabona, runepiosa, okpyKHOCTS. | paduuecKas HHTEPIPETANMA CHCTEM YPaBHEHMI
' ABYMS TIEPEMEHHBIMH.

| Hepagenersa. Ymucrossle HepaBeHcTsa M WX CBOHCTBA. Hepapenctso ¢ oamoH nepeMeHHOI.

ABHOCHIBHOCTL HepaBeHCTB. JIuHelinsie HEpaBeHCTBA € OIHON NEPEMEHHOI. KBaaparusie HepaBeHcTBa.
MCTEMbI HCPABEHCTB € OIHON nepeMeHHO.

l Ocnosubie noustrus pynxumn. 3aBHCHMOCTH Mexay BenuuusHamu. [lonstne ¢yuxumn. Obnacts
TIPEACICHET M MHOXKECTBO 3Hadennit Qynkunn. Cnocobsr 3amanns Qyekuan, padux dysxuun. Csoicrsa
:

:
z.'q)yuxuuﬁ. uX otoOpakenue Ha rpadmxe. [Ipumepsl rpadKoB 3aBHCHMOCTEIH, OTPAXAIOMHX PeaTbHBIC POLECCHI.




Mpuaoxkenne kK AOOIN OO0
MBOY «CO1LL Ne 11»

YucaoBbie NOCAe10BaATEILHOCTH. [lonsaTue YUCTOBOH HOCHCAOBATS/IBHOCTH. 3ajaume
MOC/EI0BATEILHOCTH PEKYPPEHTHOH dopmynoii ¥ GopMyIo# N-ro HicHa.

ApudMmeruyeckas H T[EOMETPHYECKAsd MPOrpeccHi. GopMyasl n-ro  wicHa apuMETHUECKOH H
reOMETPHYECKOH MNPOrpeccuid, CYMMBI MEPBHIX N-X HICHOB. H300pakenne HICHOB apAdMeTHYCCKOH H
reoOMETPHYECKOil ITPOrpeccHil TOUKaMH KOOPAMHATHOH MJIOCKCCTH. TlvHeitHbil B HKCIOHCHIMAIBHEIH POCT.
CI10KHBIE TTPOIIECHTHI.

Oununcareiabaas crarueruka. [IpecTaBIeHHe JaHHBIX B BHIC TaGmuu, auarpamm. rpaduxos. Caydainas
H3MEHUYHBOCTh, CTATHCTHYECKHE XapaKTCPHCTHKH HaGopa JAHHBIX: CpeAmee apHOMETHHECKOe. MCAHaHd.
HanbobIIee W HauMeHbIIeE 3HaueHnA, pasmax. [Ipeacrasaenne o BBIGOPOUHOM HCC/EIOBAHHH,

Coayuaiinbie coObLITHS H BePOSTHOCTS. [Mousitie O CAYYAHHOM OTILITE H CIYHaifHOM cobsiTHM. Yacrora
crywadioro coOpirig. CTaTHCTHHECKHH NMOAXOM K IOHATHIO BEPOATHOCTH. BepoATHOCTH MPOTHBOMOTOKHBIX
cobprTuii, HezaBucuMeie COOBITHA. YMHOKCHHE BEpPOATHOCTEH. JIOCTOBCPHBIE W HEBOIMOKHBIC COOBLITHA.
PapHOBO3MOKHBIE coOpITHIT. KiaccHdeckoe OnpeieICHHE BEPOATHOCTH.
Kom6unaropuka. Pemenne KOMOHHATOPHBIX 3314 nepebopoM BapHaHTOB. KomOuHaTOpHOC npasmio
ymuOxenns. [TepecraHoBKH i QaxTopHal.

TeopeTuK0o-MHOKECTBEHHbIE TOHSTHAL. MHOKECTBO. 9S1eMEHT MHOKECTBA. 3ajanue MHOKCECTE
MEPeUHC/ICHHEM ICMEHTOB, XapaKTCPHCTHUCCKHM cpoficteom. Cradjaprabie 0003HAUCHHA HHCIOBBIX
MHOMecTs. [TycToe MHOKECTBO A €ro 0003HaYEHNE. [MommuokecTB0, OObEANHEHHE H NMEPECEUCHUE MHOKECTE.
pasHOCTh MHOXKeCTB. MimocTpatus OTHOUICHHIT MEKAY MHOKECTBAMH C TOMOUIBIO IHATPAMM Dtinepa — Benya.

Jaementsi Jorukn. [orsTHe 0 PABHOCHIBHOCTH, CICI0BANMH, VIIOTPeOICHHE AOTHYECKHX CBA30K CCiH
visy TO ..., B TOM H TOJIBKO B TOM C/Ty4ae, JIOTHYECKHE CBASKH H, M.

TEMATHYECKOE IJIAHHPOBAHUE
7 KJIACC

1

Ne Koauyecrso |
HanMeHoBaH#e Pa3le/ioB H TeM

n/n 9acoB, Y.

1. Matemarsayecknii sa3pik. MaTeMaTHieckas Mo1edsb 7

YucnoBbie 1 aredpaHdecKie BhIpaKCHMHA 1 i

Yro TaKoe MAaTEMATHUCCKHIT A3BIK

Uro TAKOE MaTeMaTHYECKas Moaeb

JInneifHoe ypaBHEHHE € OHON NepeMEHHO

KoopanHaTHas npsmas

Konmpoasuas paboma Nel no mexe: « Mamemamuueckui

36k, MamemMamu4eckaa Mooe1by

2. JInueiinas GyHKIMs

Kooprmtarhas [JI0CKOCTh

JIuseiiHoe ypaBHEHHE ¢ ABYMsi MEPEMEHHBIMI U €TI0 rpadux

Jinneiinas GyHKuns ¥ ee rpapuk

0 Tluueiinas Gyaxans y = kx

11 B3auMHOE PacrionokeHne rpahuKoB JHHEHHBIX dyrrimi

12 Konmponwnas paboma Ne3 no mexe: w/Tunetnasn ynKyuay

3, CyeTeMbl ABYX JHHEHHbIX YPABHEHMI ¢ ABYMS |

3 8

Nn | Wit =
ot |t | D | e | b

j 02

|

— D | 00|~

‘Q\—-—n-—-—-n—-.—-u‘
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nepeMeHHLIMI
13 OcHOBHBIE TOHATHA 1
14 MeToa nojICTaHOBKH 1
15 Meton aredpantecKoro CIoKeHnA 1
16 | CucreMs! ABYX JIMHEHHBIX ypaBHEHHH C AByMS 2
| epeMeHHBIMH
17 | Konmpoavnag paboma Ne5 no meae: «Cucmensi 06yx 1
| aunetineix ypasHenuil ¢ OEYMA REPEMEHHBIMUY
4. Crenenn ¢ HATYPAILHBLIM NOKA3ATEIEM H ee 3
CBOHCTBA
18 Yro rakoe CTEeNeHb ¢ HaTYpajibHbIM [0KA3aTe/IeM 1
| 19 CroiicTBa CTENEHM ¢ HATYPANBHEIM JTOKa3aTeaeM 1
120 | YMHOXKCHHAE 1 JIETICHIE CTENEHE! ¢ 0THHAKOBBIM 1
| noxazarenem. Crenenb ¢ HYJICBbiM T0KazaTeaeM
1 5. Oanouaen. ApudMeTHHecKne onepanny Hal 4
, | OAHOYIEHAMMH
21 | Tousrre onnoysiena. CTanaapTHBIE BHI OJHOYICHA. 1
- ClromeHue H BLIYHTAHKE OZHOWICHOR
22 | Yvuo®ense 0/HOMICHOS. BO3BeCHHE OHOWIEHA B 1
{ | HATYPAJILHYIO CTEIICHb
| 23 | Jlestenue 0HO4AeHA Ha OJHOUICH 1
24 | Koumpoavuas paboma Ne6 no meste: «OQoH0YICHbL) 1
- 6. MHorowIensl. ApudMeTHYecKue Onepannn Hajx 8
. MHOTOY.TeHAMH
25 | OcHOBHbIE NOHATHA 1
126 | CloKEHHE U BLIMHTAHHE MHOLOWIEHOB 1
27 YMHOKEHHE MHOIOWIEHA Ha 0/{HOUWICH 1
28 | YMHOKEHHE MHOTIOWIEHa Ha MHOTOY/IEH 1
129 | @opMyIBl COKPAIEHHOTO YMHOKEHHA 2
| 30 | Jlenense MHOTOWICHA HA OJHOWICH 1
| 31 | Konmpoavias paboma Ne8 no meate; « Muoz2ouienvi» 1
' - 7. Pazaoxenne MHOTOYIeHOB Ha MHoEATe H (18 uacos) 9
31 Y10 Takoe pasziokeHHe MHOIOWICHOB Ha MHOKHUTEIH 1
| 32 Brinecenue o0Iero MEOKHTENA 38 CKOOKH 1
33 Criocol rpynnupoBKy 2
34 - PaziokeHne Ha MHOKMTEIM C HOMOLIBIO Gopmyn 1
‘ COKPAIIEHHOTO YMHOKCHHA
34 PaznoxeHneM MHOTOWJICHA HAa MHOKATE/IH € OMOIIBIO 1
| KOMOMHAIMH PA3TUYHBIX TIPHEMOR
| 35 Cokpatierne anredpandcckax apooei 1
36 Toxnecrsa 1
37 | Koumpoawnas paboma Nellno meme: «Pasnodicenue 1
| | MHOZOYACHOG HG MHONCIIMENUN»
| 7
| 8. Dynkups y =x° 4
138 | Oyakums v = x° u ee rpaduk 1
39 ['paduyeckoe peuienne ypaBHCHHIH 1
| 40 ' Yro o3nayaer B MaTeMaTHKE 3amuch y=f(x) 1
4] Koumpoawnas patoma Nel2 no meye: «@yuxyus y = x » 1
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TMpuaoxenne k AOOI 000
MBOVY «COLI Ne 11»

| [osTopenne | 5 0
42 | MaremartHyeckad MOJeb 1 ’
43 JInueitnas GysKuAA 1
S CHCTeMB! ABYX JIMHEHHBIX YPABHEHHIT C ABYMS (CPEMCHHBIMI 1
45 CreneHb ¢ HATYPATLHBIM MOKA3aATEICM H €€ CBOWCTBRA. 1 |
MHOrou/IeHbL - |
46 Hmoz06aa KoumpoAbHaA_padoma 1
umozo: 51 !
8 KJACC
| N H KO.’IH‘I?CTBOA‘
S auMeHOBAHNE PAIILJIOB H TEM S
1. Aarebpanueckue 1podu 10
1 OcHOBHBIE TOHATHA. 1
3 | OcHOBHOE CBOHCTBO anrebpanyeckoi 1podH. 1 =}
B Cr0%KeHHE H BRIMUTAHUE anreOpantiecKnX apodeii ¢ ]
OTHHAKOBBIMH 3HAMEHATCIIAMM.
4 CrIo/eHHe W BBMUTAHAE anreOpanyecKux Apobeit ¢ pazHbIMH 1
JHAMEHATE/IAMH, |
5 AHaTH3 KOHTDO/IBHOM paboThl ] =
6 VaMHOKEHHE ¥ JAcAeHHe anTeOpantiecKuX apobeii. Bozseaenue | 2
anreGpanueckoii ApodH B CTENCHB.
7 [IpeoGpazopaine palHoOHAIbHEIX BRIPAKCHHH. 1
8 | Creneib ¢ OTPHLATETLHEM LETbIM MOKA3ATE/ICM. 1
9 Konmponwnas paboma Ne2 no meye: «Aneebpauveckue 1
opodu»
2. OyukuHs y = Jx . CroiicTBa KBaAPaTHOI0 KOPHA
10 | PanmoHanbHble YHCIA.
11 | TlonsTHe KBAAPATHOIO KOPHA M3 HEOTPHIATCALHOLO uACiIa.

12 | VppanuoHaibHbIEC YHCIA.
13 | MHOXKECTBO ACHCTBATEIBHbIX YHCCI.

14 | yuxuus y = vx , €€ CBOMCTBA U rpaduK.
15 | CpoitcTBa KBaapaTHBIX KOPHEH.
TIpe0GpasOBaHKE BHIPWKSHHI, COIEPRAIIX ONEPAIAI

ot | o h | et |t ot e | D
|

16
W3BICYCHHA KBAJIPATHOrO KOPHA. -t
17 Kowmpoavras paboma No 4 no meme: «Dynxkyus y = Jx. 1
(golicmea KeaopamHo20 KOPHA»
18 | Moayms AeHCTBHTENLHOIO YHCIA, | ] |
k T 10
3. Kpagparuunas QyHKuus. DOyukuns y=— _l
X
19 | ®ynxuus y = ke’ . ee cBolicTBa B rpa K. 1 |

k &
20 | ®ynxums y=—.¢€ CBOHCTBAH rpaduk.
| X

21 | Konmpoawnas padoma Ne 6 no meye: «Caoiicmed u 2pagux [ 1 J
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[Mpunoxenue k AOOIT OO0

MBOY «COLL Ne 11»

3 5 k
Qpyikyuit y=kx~ u y=—»
X

27 Kax noctpouts rpaduk Gyuxuuu 3 = f(x +1), ecin 2
nisecteH rpadpur ynxkimu y = f(x).
. o ' Kak noctpouts rpaduk Gyskmmn y = f(x)+m ., ecian 1
~ | m3Becren rpaduk Gynxian y = f(x).
. R - Kak noctpouts rpaduk Gyakuun v = f(x + 1)+ m . ecIn 2
| 1 nisecteH rpapuk QYRKIHE y = f(x).
. 25 | Qyukuws y=ax +bx +c. ee cBoiicTsa M rpaduk. 1
26 | I'paduyeckoe pemienye KBIPATHBIX YPABHEHHH. 1
| i Konmpoavnas paGoma Ne 7 no meme: «Keaopamuunas 1
|
4 k
. } &t gyuxyus. Pyuxyus y =—»
‘ ; X
- 4. Kpaaparusie ypasaenns (21 gac) 10
. | 28 Kgagparusie ypaguenus. OCHOBHEIC TOHATHA. 1
| ! 29 Dopmyasl KopHel KBaapaTHBIX YpaBHEHMH. 1
|
|
| 30 | PaumonanbHbie YPABHEHHA. 1
[ 3 Kouwmpoasnas paboma Ne 8 no meme. «Keaopamusie 1
) ypasrenuf. OcHoeHbie ROHAMUAY
1 PaimonareHbIe YPABHEHHA KaK MaTeMaTHYSCKHE MOIC:H 1
.77 | peaJIbHBIX CHTYAIIHH,
33 | Eme oana dhopMyna KOpHEii KBaApaTHOTO YpaBHEHHA. 2
34 | Teopema Buera. 1
35 | MppausoHa/ibHbIE YPABHCHHSL. 1
' 6 | Koumpoaenas padoma Ne 9 no meme: «Keadpamuwie 1
VPAGHEHUS »
37 5. Hepasencrsa 8
38 | CroiicTBa YHCIOBBIX HEPABEHCTR 1
39 | Mcenenopanue GyHKUKE Ha MOHOTOHHOCTD. 1
. 40 | Penienne JTUHCHHBIX HEPABCHCTB. 2
.41 | Peutenne KBaJpaTHBIX HCPABEHCTB. 2
- 42 | Konmpoasuas paboma N2 12 no meme: « Hepasencmeay 1
43 | [pubnmkeHHbIC 3HAYCHUS ASHCTRHTEIBHBIX HYHCeI. 1
| 44 | CrangapTHbIH BHI 9MCIa. 1
| ITosTopenne 4
' Axrebpanueckue apobu Keanparuunas Gynkius. 1
45 | k
| @VHKIAA ¥ = —
| X
46 | ®yuxumsa y = +/x . CBoicTBa KBATPATHONO KOPHA. 1
47 | Wiroropas KOHTpOJLHAS paboTa 1
48 | Hepapenctsa KpaapatHbie ypaBHEeHHA 1
umozo: 51

9 KJITIACC
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Mpuaoxenune k AOOIT OO0

MBOY «COLI Ne 1 1»

Ne
n/n

Haumenopanue pa3ie/ioB 0 TeM

| Koauuectso

Hacos

1. Paunouaanubie HEPABEHCTBA H HX CHCTEMBI

JInHelHbIE ¥ KBaAPaTHbIE HEPABECHCTEA (TIOBTOPEHHE)

PaimoHanbHbie HEPABEHCTBA

D= |~

MHOKECTBa ¥ Ollepaliii HAL HEMH

o o |t e

CHCTeMbl PALMOHANBHBIX HEPABEHCTR

PO -

Konrpoasnas pabora Nel

2. Cucrempl ypaBHeHni

O -

(OCHOBHBIE NOHATHA

SN

MeToIb! peLIeHNsS CHCTEM VPaBHEHHH

CucreMbl YpaBHEHMH KaK MATEMATHYCCKHUE MOACIH PCabHbIX
CHTYaUMii (TEKCTOBBIE 33/1a4H)

AFRRRAVERE S

KonrposnbHas pabora Ne2

—

3. Yucaossie QyHKIHH

Onpenenenue uuc10Boi hynkumn. O6aacts onpeaenchna. O6nacTs
3HaveHui QyHKLUHH

rJ

CnocoOsi 3ananus QyHKLHAK

CpoiicTsa GyHKUMA

Yernbie ¥ HeUeTHBIC QY HKIHH

KourpossHas padora Ne3

CreneHHbic (PYHKLUMM ¢ NMOTOKHTETLHBIM nokazareneyM. CsodcTsa,
I'paduky.

P (EEN) Y NG S5

Crenentbie GYHKIMH ¢ OTPHLATENBHBIM Nokasarenesm. CeoicTea.
I'paduky.

—
L

DynKumMs KyOHUECKOTO KOPHA. €€ CBOHCTRA W rpaduk.

N

Kourposisnas pabora Ned

4. Tlporpeccuu

15

YUHCHOBRIC TIOCICA0BATENBHOCTH

16

ApudmerHyeckas [porpeccHs

17

["eoMeTpHyecKas NPOrPeccHs

w

Konrpoabuas pabora Ned

5. JaeMeHThI KOMOMHATOPHKH, CTATHCTHKH H TEOPHH
BEPOSTHOCTH

w

18

KomOuHaTopHbIe 3a1a49H

19

CratHcTHKa — An3aitd nHpOpMauni

—

20

IlpocTeiitiie BEPOSTHOCTHEIC 3aa%H

—

21

IKCTIePHMEHTATbHbIC JAHHBIE H BEPOATHOCTH COOLITHI

Koutponsnas pabora Neb

6. Obobmaromee NOBTOPeHNE

Hroro:

(FARS FEI RS TR AN S 3R
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