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Coneprxanue

[Tnanupyemble pe3yabTaTbl OCBOCHUS YUEOHOTO IPEAMETA «AITEOPAD ... .uvvueeneinienenaen.

ConeprkaHre YIEOHOTO MPEIAMETA CATITEOPAM .. .vveenttente et et e et et eaeeeateeneeanaeannens

TemaTnueckoe IIAHUPOBAHUEC C YKAa3daHUCM KOJIMYCCTBA 4aCOB, OTBOJUMBIX Ha OCBOCHHEC

Ka)KI0W TEMBI



1. Tlmanupyemble pe3yJbTaThl OCBOCHHUSI YUeOHOT 0 MpeaMeTa «AJIredpar»

Nzydenne anreOpsl mO mporpamMme anreOpbl it 7- 9  KIaccoB  CIOCOOCTBYET
(GOpMHpOBAHHIO y YyYallUXCs  JMYHOCTHBIX, METANPEIMETHbIX, MPEIMETHBIX pPE3yIbTaTOB
o0yueHus, COOTBETCTBYIOIINX TpeOOBaHUAM denepabHOTO roCy/1apCTBEHHOI'O
00pa30BaTeNbHOTO CTaHIapTa OCHOBHOTO OOIIET0 00pa30BaHUsl.

JIM4HOCTHBIE pe3y/IbTaThI:

1) BocmHWTaHHE POCCHUICKON TPaKAAHCKON HMICHTHYHOCTH: IMATPUOTH3MA, YBaXKCHHS K
OteuecTBy, NMPOLUIOE W HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccum; oco3HaHue cBoei
ATHUYECKON TPUHAICKHOCTH, 3HAHUE MCTOPHH, S3bIKa, KYJIbTYyphl CBOETO HApOJa, CBOETO Kpas,
OCHOB KYJBTYpPHOT'O Hacjienuss HapoJoB Poccum M uenoBeuecTBa; yCBOEGHUE T'YMaHHUCTHUYECKHUX,
JEMOKPATUYECKUX W TPAJAUIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCHHCKOTO OOIIECTBA;
BOCIIUTaHKE YyBCTBA OTBETCTBEHHOCTH U JoJira nepea PoauHoi;

2) opmupoBaHUE OTBETCTBEHHOTO OTHOILICHHS K YYCHHIO, TOTOBHOCTH U CIIOCOOHOCTH
o0yJaromuxcss K CaMOpa3BUTHIO W CaMOOOpPA30BAaHHWI0O HAa OCHOBE MOTHBAIMHA K OOYYCHHUIO M
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TMOCTPOCHHIO JAlbHEUIIEH WHINBUAYATbHOW TPACKTOPUHU
oOpa3oBaHus Ha 0a3e OPUEHTHUPOBKU B MUpe Mpodeccuii 1 mpodeccrnoHaIbHBIX MPEeINOYTeHUH, C
y4€TOM YCTOMYMBBIX IIO3HABATENbHBIX HMHTEPECOB, a TaKKe Ha OCHOBE (OpPMHUpPOBAHUS
YB)KUTEJIIBHOTO OTHOLICHHS K TPYAY, PA3BUTHS ONbITA YYACTHS B COLIMAIBHO 3HAUUMOM TPYIE;

3) popMupoBaHHEe IEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHsI HAYKU U OOILECTBEHHOM MPaKTUKH, YUYUTHIBAIOIIETO COLMAIBLHOE, KYJIbTYpPHOE,
SI3BIKOBOE, TyXOBHOE MHOTO00pa3nue COBPEMEHHOTO MHpa;

4) bopMupOBaHHE OCO3HAHHOTO, YBKUTCIBHOTO M JOOPOKENATEIHLHOIO OTHONICHHS K
JPyroMy 4YellOBeKYy, €ro MHEHHIO, MHUPOBO33PEHHIO, KYJIbTYpe, S3bIKY, Bepe, TpakIaHCKOH
MO3UINH, K UCTOPUH, KYJIbTYype, PEIUTuu, TPAIULUAM, S3bIKaM, [EHHOCTAM HapoaoB Poccuu u
HapOJIOB MHpPA; TOTOBHOCTU U CIIOCOOHOCTH BECTHU JHMAJIOT C IPYTHMHU JIIOJIbMH U IOCTUTATh B HEM
B3aWMOIIOHIMAaHUS;

5) ocBOCHHE COIMANBHBIX HOPM, TPAaBUII MOBEICHUS, poiieil 1 (OPM COIMAIBHOI KU3HH B
rpymnIax ¥ cooOIIecTBaxX, BKIIOYAs B3POCIbIE U COIMAIBHBIE COOOMIECTBA; YIaCTHE B IIKOJIbHOM
CaMOYIIPAaBJICHUN W OOIIECTBEHHOM XU3HU B TMpeJesiax BO3PACTHBIX KOMIIETEHIUN C y4ETOM
PETHOHAIBHBIX, 3THOKYJIBTYPHBIX, COIIMAIBHBIX K SKOHOMHUYECKUX OCOOCHHOCTEH;

6) pa3BUTHE MOPAIBHOIO CO3HAHHS U KOMIIETEHTHOCTH B PEIICHUH MOPAJIBHBIX MPOOIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (OPMHpPOBAHHE HPABCTBEHHBIX YYBCTB M HPAaBCTBEHHOTO
MOBEJICHHSI, 0CO3HAHHOTO M OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHBIM ITOCTYIIKAM;

7) bopmupoBaHUEe KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHUH U COTPYIHHYECTBE CO
CBEpPCTHUKAaMH, JETbMHM CTapUIero M MJIAJIIET0 BO3pacTa, B3pPOCIBIMH B  Ipolecce
00pa3zoBaTeIbHON, OOIIECTBEHHO TMOJIE3HOH, YIEOHO-UCCIEA0BATEIHCKON, TBOPYECKON U JAPYTHX
BUJIOB JICATEIbHOCTH;

8) dbopmupoBaHKe IIEHHOCTH 3J0POBOr0 W 0E30MacHOTr0 00pasa YKH3HH, YCBOCHUE MPABHII
UH/IMBUIYAIbHOTO U KOJUIEKTMBHOTO O€30MacCHOrO MOBEJICHHMS B 4YpE3BbIUAMHBIX CUTYalUsX,
YTPOXKAIONIUX KU3HU U 3I0POBBIO JIIOJICH, TPABUJI MIOBEICHHS HA TPAHCIIOPTE M HA IOPOTax;

9) popMupoBaHHE OCHOB 3KOJOTMYECKOH KYJIbTYPhl COOTBETCTBYIOIICH COBPEMEHHOMY
YPOBHIO 3KOJIOTUYECKOTO MBIIUICHUS, Pa3BUTHE OIbITA HKOJOTMYECKH OPUEHTHPOBAHHOU
pedIIeKCUBHO-OIIEHOYHOW M MIPAKTHUECKOW JIESTEILHOCTH B )KU3HEHHBIX CUTYAIHsX;

10) oco3HaHMe 3HAYEHHsS CEMbH B JKM3HU 4YeEJOBEKa M OOILIECTBA, NPUHATUE IIEHHOCTH
CEMEHHOM KU3HH, YBOKUTEIHHOE M 3a00TIMBOE OTHOIICHUE K YJICHAM CBOCH CeMbH;

11) pa3BUTHE SCTETHYECKOTO CO3HAHHUS YEPe3 OCBOCHHE XYI0KECTBEHHOTO HACIEIHs
HapooB Poccuu 1 Mupa, TBOPYECKOH NESATETBHOCTH SCTETUYECKOTO XapaKTepa.



MeTanpeaMeTHble pe3yJbTAThI:

1) yMeHHe CaMOCTOATENBHO ONPEACNIATh LEIH CBOEro OOy4YeHHUs, CTaBUTh W
dbopMynnpoBath AJisi ce0s HOBble 3ajjaud B y4y€0e W MO3HABATENbHOM JEsTeIbHOCTH, pPa3BUBATh
MOTHBBI U HHTEPECHI CBOEH IT03HABATEIBHON AEATEIBbHOCTH;

2) yMEHUE CaMOCTOSTEIIFHO IUIAHMPOBATh IyTH JIOCTIDKCHMS LeENed, B TOM YHUCIE
aJbTEPHATUBHBIC, OCO3HAHHO BBHIOMpATh HamOoJee dPPEeKTUBHBIE CITOCOOBI PEIICHHS YIeOHBIX U
[I03HABaTENbHbIX 33/1a4;

3) yMeHHE COOTHOCHUTH CBOM JCHCTBHS C IUIAHHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBIISATH
KOHTPOJIb CBOEH JEATENIbHOCTH B Tpoliecce IOCTIKEHHs pPe3yibTara, OINpPENeNiTh CIIOCOOBI
JEHCTBUI B pamMKax MpeUIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATh CBOM ACUCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTyaluen;

4) yMeHHE OIICHMBATh NPABWIBHOCTH BBHINOJHEHUS Y4eOHOH 3amaud, COOCTBEHHBIE
BO3MOKHOCTH €€ pelleHNs;

5) BilasieHre OCHOBaMU CaMOKOHTPOJIS, CAMOOILICHKH, IPHHATHS PEUICHUI B OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B y4eOHOU M TTO3HABATEIHLHOM JACSITEIBHOCTH;

6) yMeHHEe ONpenensTh MOHSATHS, CO3/JaBaTh OOOOIUICHHMS, YCTaHABIWBATh AaHAJOTHH,
KJaccu(UIpoBaTh, CaMOCTOATEIBHO BBHIOMPATh OCHOBAHUS M KPUTEPHHU IS KiacCH(HKaLUH,
YCTaHABJIMBATh  [PUYUMHHO-CIICJCTBEHHbIE  CBSI3M, CTPOMTH  JIOTUYECKOE  PACCYXKICHHUE,
YMO3aK/II04eHNe (MHAYKTUBHOE, I€AYKTUBHOE U [0 aHAJIOTUU) U JIENATh BBIBOJIBI,

7) yMeHue co3aaBaTh, IPUMEHATh U IPeoOpa30BbIBaTh 3HAKH M CUMBOJIBI, MOJICIH M CXEMBbI
JUISL pelIeHns y4eOHBIX U MMO3HABATEeIbHbIX 33/1a4;

8) cMBICIIOBOE UTEHHE;

9) yMeHHe OpraHM30BBIBATH YYE€OHOE COTPYAHHYECTBO M COBMECTHYIO JESATEIBHOCTH C
YUUTENIEM U CBEPCTHUKAMHU; paboTaTh HHAWBUAYAJIBHO U B IpyNIie: HAXOIUTH 00IIee peuieHne
W paspemiaTh KOH(MJIMKTHI HAa OCHOBE COIVIACOBAHUS TMO3UIMH U yué€Ta HWHTEPECOB;
(bopMyIHMpoBaTh, APrYMEHTUPOBATh U OTCTAHBATh CBOE MHEHUE;

10) yMeHHE OCO3HAHHO WHCIIOJB30BATh PEUCBBIC CPEICTBA B COOTBETCTBUHU C 3ajavei
KOMMYHHKAIIMM JUI BBIPQKEHHMS CBOMX YYBCTB, MBICIEH M MOTpeOHOCTEN; IUIAHUPOBAHUS U
pEeryJsilUA CBOEU IEATEIbHOCTH; BIIAJICHUE YCTHOM M INHUCBMEHHOW pEYbl0, MOHOJOTMYECKOU
KOHTEKCTHOU peUblo;

11) popmMupoBaHue U  pa3BUTHE KOMIIETEHTHOCTH B  OOJaCTH  HMCHOJb30BaHHS
nH()OPMAITMOHHO-KOMMYHHKAIIMOHHBIX TexHomorui (nanee MKT— kommerenun);

12) ¢opmupoBaHHE W pa3BUTHUE DKOJIOTUYECKOTO MBIIUICHUS, YMEHHE MPHUMEHSTh €ro B
M03HaBaTEIbHON, KOMMYHUKAaTUBHOM, COIMAJILHON MpPaKTUKE U MPOodecCHOHAIbHON OpUEeHTAIUH.

IIpenmeTHbIe pe3yJbTaThI:

1) bopMupoBaHHe TIpEACTaBICHWA O MaTeMaTUKe Kak O METOAE  IIO3HAHUS
JENCTBUTEIIBHOCTH, MTO3BOJISIONIEM ONMCHIBATh U U3y4YaTh PEalIbHbIE MPOLIECCHI U SBJICHUS;

2) pa3BUTHE yMEHHH pPabOTaTh C y4eOHBIM MAaTEMAaTHYECKUM TEKCTOM (aHAIN3HUPOBATH,
U3BJIEKaTh HEOOXOAMMYI0 HH(OPMALMIO), TOYHO M TPAaMOTHO BBIpaKaThb CBOM MBICIH C
NPUMEHEHHEM MaTeMaTHYeCKOW TEPMHMHOJIOTHH W CHUMBOJUKH, MPOBOJUTH Kiaccu(UKaluy,
JIorMyecKkrue 000CHOBaHMs, JOKa3aTeIbCTBA MATEMaTUUECKUX YTBEPKACHUH;

3) pa3BuTHE TMpPEICTABICHHI O 4YKHCIC M YUCIOBBIX CHUCTEMaxX OT HaTypalbHBIX JI0
JNEHCTBUTENIBHBIX YHCEJN; OBJaJ€HHWE HABbIKAMU YCTHBIX, MUCBMEHHBIX, HHCTPYMEHTAJIbHBIX
BBIYHCIICHUI;

4) oBnaJicHUE CHMBOJIBHBIM SI3BIKOM aireOpbl, MPUEMAMU BBIMOIHEHUS TOXICCTBEHHBIX
npeoOpa3oBaHuil BbIpAaXKEHUH, pelIeHHUs] ypaBHEHUH, CUCTEM ypaBHEHMH, HEPABEHCTB U CHUCTEM
HEPaBEHCTB, YMEHHUS MOJEIUPOBATh peaJbHbIE CHUTYyallMM Ha S3bIKE aireOpbl, HCCIeN0BaTh
HOCTPOCHHBIE MOJIEIM C HCIOJIb30BAaHUEM ammapara anareOpbl, MHTEPIPETUPOBATh MOJyUEHHBIH
pe3yJIbTar;



5) oBrasieHne CHUCTEMOIl (YHKIMOHAJIBHBIX IOHSATHH, pa3BHTHE YMEHHs HCIIOJIb30BATh
(byHKIMOHATBHO-TpagUUECKUE MPEACTABICHUS IS PELICHNUS Pa3IMYHbIX MaTeMAaTUYECKHUX 3a71a4,
JUTSL OTIMCAHWSI M aHAJTN3a pealTbHBIX 3aBHCUMOCTEI;

6) oBnagcHUE TEOMETPHICCKUM SI3BIKOM; Pa3BUTHE YMEHUSI UCTIOIb30BATh €r0 IS OMHCAHUS
NPEeMETOB  OKPY)KaloLIero  MHpa;  pa3BUTHE  NPOCTPAHCTBEHHBIX  NPEICTaBJICHUM,
n300pa3UTENbHBIX YMEHUHN, HAaBBIKOB T€OMETPUUECKUX OCTPOCHMIA;

7) opmupoBaHue cUCTEMATHYECKUX 3HAHUH O IUIOCKUX (UIypax M HUX CBOWCTBaXx,
IPEJCTAaBICHUA O MPOCTEHIINX IPOCTPAHCTBEHHBIX TEJaX; Pa3BUTHE YMEHHUH MOJEIMPOBAHUS
peanmbHBIX CUTyallMil Ha s3bIKE TE€OMETPHM, UCCIEAOBaHUS MOCTPOSHHOM MOAEIH C
UCTIONIB30BAHMEM T'€OMETPUYECKHX TIOHATHM W TEopeM, armmapara ainreOpbl, penieHus
reOMETPUUECKUX U IMPAKTUYECKUX 3aj]ad;

8) oBiajicHMe TPOCTEHIIMMHU CIOCOOAMHU TPEJACTABICHHUS M aHAlU3a CTaTHCTHYECKHX
JAHHBIX; (OPMUPOBAHUE MIPEACTABICHUNA O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJbHOM MHpE
U O pa3IMyHBIX Croco0ax MX W3YyUYEHHs, O MPOCTEUIIMX BEPOATHOCTHBIX MOJENAX; pa3BUTHE
YMEHUH H3BJIEKaTh WH(POPMAIUIO, TPEACTABICHHYI0 B TaONWIax, Ha IuUarpaMMax, rpadukax,
ONHUCBHIBATh W AHAIM3MPOBATH MACCHBBI YHCJIOBBIX [JAHHBIX C T[IOMOIIBIO MOJXOISAIIMX
CTAaTUCTHYECKUX  XAapaKTEPUCTHK, HCIONB30BaTh IMOHMMAaHUE BEPOATHOCTHBIX  CBOMCTB
OKPY’KaIOIIMX SIBJIEHUI NIPU NIPUHATUH PEILICHUM;

9) pa3BuTHE yMEHHII MPUMEHSATh M3YYCHHBIC MMOHSITHUS, PE3YIbTAThl, METOABI Ul PELICHUS
3a7jady NPAaKTUYECKOTO XapakTepa M 3aJad M3 CMEXHBIX AMCLUUIUIMH C HCIOJIB30BAaHUEM IIPU
HEOOXOIMMOCTH CIPAaBOYHBIX MAaTEpHAIOB, KOMIIBIOTEPA, I0JIb30BAThCS OLEHKOW M MPUKUAKON
IIpU NIPAKTUYECKUX pacU€Tax;

10) popmupoBanue HHOOPMALMOHHONW W AITOPUTMHUYECKOW KYJIbTYphl; (hopMHpOBaHHE
NPEJCTAaBICHUS O KOMIIBIOTEpE KaK YHHBEPCAIBHOM YCTpOHCTBE 00pabOTKHM HH(OpMAINH;
pa3BUTHE OCHOBHBIX HAaBBIKOB U YMEHHI UCIIOJIb30BaHUS KOMITBIOTEPHBIX YCTPOUCTB;

11) popmupoBanue mpencraBieHuss 00 OCHOBHBIX H3y4aeMbIX MOHATHAX: HH(OpManus,
aJITOPUTM, MOJIETIb — M UX CBOMCTBAX;

12) pa3BuTHE aJTOPUTMUYECKOrO MBIIUICHHS, HEOOXOAUMOro s MpodeccroHambHOM
JeSITETIHHOCTH B COBPEMEHHOM OOIIIECTBE; Pa3BUTHE YMEHUI COCTaBUTH M 3aIMCATh AITOPUTM IS
KOHKPETHOI'O HCIIOJIHUTENS; (OPMHUPOBAHME 3HAHUH 00 aIrOPUTMHUYECKMX KOHCTPYKLMSX,
JIOTHYECKUX 3HAYEHUSAX U OINEpalusix; 3HAKOMCTBO C OJHUM M3 SI3bIKOB IPOTPAMMHUPOBAHUS U
OCHOBHBIMH QJITOPUTMUYECKUMU CTPYKTYpaMU — JIMHEWHOM, YCIOBHON M LIMKINYECKOM;

13) popmupoBanne ymeHuil (HopMaIM3aLUM U CTPYKTYPUPOBAHUS WH(POPMAIUH, yMEHHS
BBIOMPATH CIIOCO0 MPE/ICTABICHUS TaHHBIX B COOTBETCTBUH C ITOCTABIICHHOM 3aaueii — TaOJHIIbL,
CXEMBI, TpaUKH, AUArpaMMbl, C HCIOJb30BAHUEM COOTBETCTBYIOLIMX MPOTrPAMMHBIX CPEICTB
00pabOTKH JTaHHBIX;

14) bopmupoBaHKe HABBHIKOB M YMEHHI 0€30IaCHOTO M IeJIECO00Pa3HOr0 MOBEACHUS MPH
paboTe C KOMIBIOTEpHBIMH IporpamMmMamMM W B VIHTepHeTe, yMEHHUs COOMI0AaTh HOPMBI
MH(POPMAIMOHHON STUKH U TIPaBa.

IInanupyemble pe3ybTaThl H3y4eHHs aaredpsl B 7-9 kiaccax

Anzebpauueckue sviparxcenusn

BrinmyckHuk HayuuTcs:

* OIIEPUPOBATh TMOHATUSMHU «TOXIECTBO», «TOXKIECTBEHHOE IMPeoOpa3oBaHME», pelIaTh
3aj71a4um, coepkamue OyKBeHHbIE TaHHbBIE; pabdoTaTh ¢ GopMyIamMu;

* BBITIOJIHATH MTPE0OpPa30BaHUs BEIPAXKECHUH, CONEPKAIUX CTENICHH C IENIBIMU MTOKa3aTeIsIMH
U KBaJIpaTHBIE KOPHU;

* BBITMIOJTHATh TOXKICCTBEHHBIE TPeoOpa30BaHMs PAIMOHAIBHBIX BBIPAKCHUH Ha OCHOBE
MpaBWII JEHCTBHUI HaJl MHOTOWICHAMH U alreOpandecKuMu IpoOsiMH;

¢ BBIIIOJHATD Pa3IOKCHUEC MHOT'OYJICHOB HAa MHOXKHUTCIIN.

Bbll’lyCKHuK NOY4Um 603MOIICHOCNIb HAYHUUNBCA.



* BLINONHAMb MHO2OULA208ble NPeoOPA308aAHUST DAYUOHALLHBIX GbIPACEHUL, NPUMEHSIS
WUpOKULL HAOOP cnoco608 U NPUEMO8;

* IPUMEHSMb  MONCOECBEHHbIe NPeodpaA306anus Ons peuleHus 3a0ad U3 Pa3iuyHbIX
pazoenos Kypca.

YpaBHeHust

BrinyckHuK Hay4yuTCs:

* pelaTh OCHOBHBIE BU/IbI PAllMOHAIBHBIX YPAaBHEHUI C OJHOM MEPEMEHHOMN, CUCTEMBI JBYX
YpaBHEHHI C ABYMsI IEPEMEHHBIMU;

* IOHUMAaTh YpaBHEHHE KaK BAKHEHIIYI0 MaTeMaTHYECKyI0 MOJENb JUIsl ONHCAHHUS |
M3YYEeHUS Pa3HOOOpa3HBIX peallbHbIX CUTYaIlMi, pelaTh TEKCTOBBIE 3aJaud anreOpandyecKum
METOIOM;

* IPUMEHSATH Ipaduueckre npeacTaBIeHus s UCCIeA0BaHUs YPaBHEHHM, UCCIeI0BaHUS U
pEIICHUS CUCTEM YpPaBHEHUH ¢ IBYyMS IIEPEMEHHBIMHU.

Buinyckuux nonyuum 603mMoicHOCMb .

* 011a0ems CneyualIbHLIMU NPUEMAMU PeuleHUs: YPABHEeHUL U CUCeM YPAGHEeHUll; Y8ePeHHO
NPUMEHAMb annapam YpAasHeHull O1s peuleHus pasHoOOpAsHbIX 3a0ay U3 MamemMamuKi,
CMEICHBIX NPeoMemos, NPAKMUKU,

* npumensAmMy  epaguyeckue npeocmasienus O UCCIe008AHUS VPABGHEHUL, CUucmem
VpasHeHull, cooepacauyux OykeeHHvle KO3PPUYyUeHmbl.

HepaBencrBa

BrlnycKHUK Hay4uTCS:

* IOHUMaTb M TPUMEHATH TEPMHUHOJOTHI0O U CHMBOJIMKY, CBSI3aHHBIE C OTHOIICHHEM
HEPABEHCTBA, CBOMCTBA YNCIIOBBIX HEPABECHCTB;

* pelaTh JUHEHHbIC HEPABEHCTBA C OJHOM IIEPEMEHHON U UX CUCTEMBI; pelIaTh KBaJApaTHbIE
HEPAaBEHCTBA C OMOPOW Ha TpaduuecKe MPeaCTaBICHUs;

* IPUMEHATH alnapaT HEPABEHCTB JJIs PELEHUs 3a/1a4 U3 PAa3JINYHBIX Pa3JIeNoB Kypca.

Buinycknux nonyuum 603mMoiCHOCMb HAYYUMbCA.

* PazHooOPa3HLIM NPUEMAM 00KA3AMENbCMBA HEPABEHCMS, Y8EPEHHO NPUMEHAMb annapam
HepageHcme OJiA peuleHusi PasHoOoOPA3HbIX MAMeMAmuiyeckux 3a0ad u 3a0ai U3 CMEMHCHbIX
npeomemos, NPaKmuKu,

* npumensAmy epaguueckue npeocmasnieHus Oasf UCCIe008aHUs HePABeHCME, CUCHeM
HepaseHcma, codeparcaujux OyKeeHHble Kodppuyuenmol.

YuciaoBbie MHOKECTBA

BrIycKHUK Hay4HTCS:

* IOHUMATh TEPMHUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIC C TIOHSITHEM MHOXKECTBA, BBHITIOIHSATH
oTiepaIuy HaJl MHOKECTBAMU;

* HCIIOJIb30BAaTh HaYaJIbHBIE MPEACTABICHUS O MHOXKECTBE ACHCTBUTEIHHBIX UHCEL.

Buvinycknuk nonyuum 603moxicHOCMb.

* Pa3euUeams nPedCmagieHue 0 MHONCECMBEax,

* pazeueamv npeocmagieHue o Hucie U YUCI0B8bIX CUCIEMAX Om HAMYPAIbHLIX 00
0eticmeumenbHbIX YUcei, 0 POl 8bIYUCTIeHULl 8 NPAKMUKe;

s pazeums U yenyoums 3HAHUL O OECAMUYHOU 3ANUCU  OCUCMEUMENbHbIX — YUCel
(nepuooduueckue u Henepuooudecxue opoou,).

DyHKUUH

BrinyckHUK Hay4UTCS:

* IOHUMATh M HCIOIH30BaTh (PYHKIIMOHAIBHBIE MOHSATHUS, S3bIK (TEPMUHBI, CHMBOJIHYECKUE
0003HaueHNUs );



* CTpOUTH TpadUKU dJIEMEHTAPHBIX (YHKIIMHA, UCCIIEI0BATh CBOKWCTBA YMCIIOBBIX (DYHKIHIT
HA OCHOBE M3yYCHUs MOBEICHUS UX TPAPUKOB;

* MOHUMATh (YHKIUIO KaK BaXHEHIIYI0 MaTEMaTHYeCKyl) MOJeNb Il OMUCAHUS
MIPOLIECCOB U SBIICHUI OKPYXAIOIIETO MUPA, IPUMEHSTh (YHKIIMOHATIBHBIN S3BIK JJISI OMUCAHUS U
WCCJICTIOBAHUS 3aBUCUMOCTEH MEXTy PU3NICCKUMU BEIITMUYNHAMUY;

* IOHUMATh W WCIOJB30BaTh S3BIK IOCIIENIOBATEILHOCTEH (TEPMHUHBI, CHUMBOJIHYECKUE
0003HauEHUS )

* MPUMEHSTH (HOPMYJIBI, CBSI3aHHBIC C apU(PMETHIECKON U TEOMETPUICCKON IIPOrPECCHIMH,
U anmapat, cQOpMHUPOBAHHBIN MPH U3YUCHHUH APYTUX PaA3JIENoB Kypca, K PEIIeHUIO 3a7ad, B TOM
YHUCJIE C KOHTEKCTOM M3 PEabHOM KU3HH.

Buinycknux nonyuum 603moscHocms:

* IPOBOOUMb UCCNE008AHUSL, CBA3AHHbIE C U3YYEHUeM CB0UCME (DYHKYUll, 8 mom yucie C
UCNONB306AHUEM KOMNbIOMEPA, HA OCHOBE 2PAQUKO8 UVHEHHBIX @QYHKYUL cmpoums Oojee
CLOJICHbLE 2paghuKu (KYCOUHO-3A0aAHHbIE, C «BLIKOJIOMBIMUY MOYKAMU U M.N.);

* UCNONIBL308AMb  (DYHKYUOHANbHBIE NPeOCMmAasleHus U CB0UCmea QYHKYull peuleHus
Mamemamuyeckux 3a0ay U3z pasiuiHsix pazoenos Kypca,

* pewams KOMOUHUPOBAHHbLE 3A0AYU C NPUMEHEeHUeM PopMYIN-20 YleHa U CYMMbL nepabix N
YIeHO8 APUPMEMUUECKOU U 2eOMempUudecKoll npocpeccuil, NPUMeHsiss Npu 3MOoM annapam
VPA8HeHUll U HepABeHCM8;

NOHUMAMb  APUPMEMUYECKYI0 U 2eOMempUdecKyro  npoepeccuu  Kaxk  @QyHKyuu
HamypaibHo20 apeyMeHmad, Cesa3bl8amb apUBMemuiecKyo npocpeccuro ¢ JUHeUHbIM POCHOM,
2e0MempU4ecKyio — ¢ 9KCHOHEHYUATbHLIM POCHIOM.

DJieMeHThI NPUKJIATHOH MATEeMATHKH

BrinmyckHuK Hay4uTCs:

* UCIIOJIb30BaTh B XOJIE PEIICHUS 3aJad JJIEMEHTapHbIC IPEJCTABJICHUS, CBA3AHHBIC C
npUOIMKEHHBIMYA 3HAUYCHUSIMU BEJIMYUH;

* HCTIOJB30BaTh MPOCTEUIITHE CTIOCOOBI MPEJCTABICHUS U aHATN3a CTATUCTUYECKUX JaHHBIX;

* HaXOJUTh OTHOCUTEIBHYIO YaCTOTY M BEPOSITHOCTh CIIYYalHOTO COOBITHS;

* pemnratb KOMOMHATOPHBIE 33]]a91 HA HAXOXKJICHUE YMCITa 00ObEKTOB WIIH KOMOWHAIIHA.

Buinycknux nonyuum 6o03moorcHocms:

* NOHAMb, YMO YUCI08ble OAaHHble, KOMOpble UCHOML3VIOMCA OISl XAPAKMEePUCMUKU
00beKmM0O8 OKPYHCaAroue2o Mupa, AIAI0Mcs NPeuMyuecmeeHHO NPUOTIUNCEHHBIMU, YMO NO 3aNUCU
NPUOTUNCEHHBIX 3HAUEHUT, COOEPAHCAUUXCS 8 UHDHOPMAYUOHHBIX UCTOYHUKAX, MOJHCHO CYOUMb O
NO2PEeUHOCU NPUOTIUIHCEHUSL,

* NOHAMb, YMO NOSPEUIHOCIbL PEe3VIbMama GblYUCIeHUNl OO0JNCHA ObiMb cousmepuma ¢
NO2PEUHOCBIO UCXOOHBIX OAHHbIX,

* npUOOpecmu NePEOHAYAILHBLI ONBIM OP2AHUZAYUU COOPA OAHHBIX NPU NPOBEOEHULU ONPOCA
00UeCmMB8eHH020 MHEHUsl, OCYWeCmEIamb UX aHAIU3, NPeoCmasiams pe3yibmamsl Onpoca 8 Uuoe
mabauysl, OUaApamMmol,

* npuobpecmu onvim NPOBeOeHUs. CYYAUHBIX IKCHEPUMEHMO8, 8 MOM YUCIe C HOMOUbIO
KOMNbIOMEPHO20 MOOENUPOBAHUSL, UHMEPNPEMAYULU UX Pe3yIbmamos;

* HAYYUMbCSL HEKOMOPBIM CREeYUATbHLIM NPUEMAM pelleHUsi KOMOUHAMOPHBIX 3a0ay.



2. Conep:xxkaHue y4eOHOI 0 mpeaMeTa «AJreopay»

Auaredpanyeckue BbIpaKeHHUs

BrelpakeHne ¢ NEpeMEHHBIMHM. 3HAUYE€HUE BBIPAXKECHHUS C IEepeMEHHbIMU. JlomycTumble
3HAUYEeHUE TepeMeHHbIX. ToxkaecTBo. ToXIecTBEHHBIE MPeoOpa3oBaHUA —aNreOpanvdecKux
BbIpakeHMi. J[0Ka3aTenbCTBO TOXKAECTB.

Crenenb C HaTypaJibHbIM TOKa3zatenreM U e€ cBoicTtBa. OpHowieHbl. OHOUYIEH
crangaptHoro Buga. CreneHb ogHO4iIeHAa. MHoOrowieHsl. MHOroWwieH CTaHJApTHOTO BHJA.
Crenenp MHorowieHa. CrokeHuE, BBIUMTAHME M YMHOXXEHHE MHOIOWIEHOB. Dopmyibl
COKpAILEHHOTO yMHOXEHMs: KBaJpaT CyMMbl M KBaJpaT pa3HOCTU JBYX BbIpaKE€HH,
MIPOU3BEJICHNE PA3HOCTH U CYMMBI JBYX BbIpakeHU. Pa3nokeHrne MHOTOWIEHOB Ha MHOKHUTEIIN.
BriHecenue o0mero MHOXKHUTENS 3a CKOOKM. Metoa rpynnupoBkH. PazHOCTh KBaIpaToB JABYX
BeIpakeHH. CymMMa M pa3HOCTh KyOOB NBYX BhIpakeHWH. KBaapartHbiii tpéxwieH. Kopenn
KBaZpaTHOro TpéxuieHa. CBolcTBa KBaJpaTHOTO TpEéXwieHa. PazinokeHue KBaapaTHOrO
TPEXUIIEHA HA MHOXUTEIIH.

Pannonanbueie BoipaxkeHus. llenvle BwIpaskeHus. [[poOHble BbIpaskeHUs. PamuonanbHas
npoOb. OCHOBHOE CBOMCTBO palMOHaNbHOM JpoOu. CroKeHue, BHIYMTAHUE, YMHOXEHHE U
JIeJIeHHe pallMOHANbHBIX po0eil. Bo3BeneHnue panumoHanbHOM ApoOu B cTeneHb. ToKIeCTBEHHbBIE
npeoOpa3oBaHus pallMOHAIBHBIX BeIpaykeHHH. CTENeHb C LeIbIM IT0Ka3aTesieM U €€ CBOICTBA.

KBagparaple kopHU. ApudMeTHYECKHA KBaJpaTHBIM KOPEHb M €ro CBOMCTBA.
ToxnecTBeHHbIE TPe0Opa30BaHUs BRIPAKEHUH, COJepKALINX KBAJApaTHbIE KOPHH.

YpaBHeHust

VYpaBHenne ¢ oaHoi mnepeMeHHOW. KopeHb ypaBHeHus. PaBHOCWUIIbHBIE ypaBHEHMS.
CBolicTBa ypaBHEHHI ¢ OTHOM NEPEMEHHON. YpaBHEHHE KaK MaTeMaTudeckasi MOJAEIb pealbHOU
CUTYyaluu.

JIuneitnoe ypaBHeHue. KBanparnoe ypaBHeHne. @opmysia KOpHEH KBaJApaTHOIO YpaBHEHUS.
Teopema Buera. PanronanbHble ypaBHeHUs. Pemenne pamoHanbHbIX YpaBHEHUN, CBOIALIMXCS K
JUHEMHBIM MM K KBaJpaTHbIM YypaBHEHHUSM. PelleHue TEKCTOBBIX 3ajad C IOMOIIBIO
palOHaIbHBIX YPaBHEHUII.

VYpaBHeHue ¢ 1ByMs NepeMeHHbIMU. ['paduk ypaBHEeHUs ¢ ABYyMsI mepeMeHHbIMU. JInHelHoe
ypaBHEHHE C IBYMS IEPEMEHHBIMU U €T0 TpaduK.

CucreMbl ypaBHEHUH C IBYyMsI NE€pEeMEHHBIMH. ['paduueckuii MEeTOJ pelieHUs] CUCTEMbI
YpPaBHEHMH ¢ ABYMs IEPEMEHHBIMM. PenieHne cucTeM ypaBHEHMM METOJOM IOJCTAaHOBKU U
cinoxenus. Cucrema JByX ypaBHEHUH C IByMs IEPEMEHHBIMU KaK MOJIEJb PealbHOM CUTYalUU.

HepaBencrBa

UucnoBble HEpaBEHCTBA M UX cBOWcTBA. ClIOKEHHE M YMHOKEHUE YHMCIIOBBIX HEPABEHCTB.
OueHuBaHue 3HaudeHHs BblpaxkeHHs. HepaBeHCTBO ¢ oaHOW TmiepeMeHHO. PaBHOCHIIbHBIE
HepaBeHCTBAa. UwucnoBble NpOMEXyTKH. JIMHEHHbIE M KBaJpaTHbIE HEPABEHCTBA C OJHOU
nepeMeHHol. CUCTeMbl HEPAaBEHCTB C OJJHOW NMEPEMEHHOM.

Yucii0BbIe MHOXKECTBA

MHoxecTBO U ero sneMeHTbl. CriocoObl 3a7aHusi MHOKeCTB. PaBHble MHOXecTBa. [lycToe
MHOXkecTBO. [TogmHO)kecTBO. Onepanuu Hal MHOXKeECTBaMHU. MimrocTpanys COOTHOIEHUA MEXKTY
MHO’KECTBaMHU C IIOMOIIIbIO AUarpaMMm Dilniepa. MHOKECTBa HaTypaJIbHBIX, LEJBIX, PAIMOHATIBHBIX
yucen. PanmoHanbHOE 4YMCIO Kak JpoOb BHIA :“_.’ rie MEZNEN, u xak OeckoHeuHas

nepuoInIecKas npoOb. IlpencraBienne 00 wWppanuMoHATBPHOM  4YHCiIe. MHOXECTBO
neicTBUTENbHBIX unced. [IpeacraBrneHue JeMCTBUTENLHOTO 4YHCIIa B BHIE OECKOHEYHOMH
HEMEePUOINYECKON JecATHUYHON JpoOu. CpaBHEHUE IEHCTBUTENbHBIX uucen. CBs3b MEXIY
MHOkectBamu N, Z, Q,R.

DyHKUUH

YuciioBble PyHKIIUH

OyHKIMOHATBHBIE 3aBUCUMOCTH Mexay BennuuHamu. [loHsaTtue ¢yHkimn. OyHKIHUS Kak
MaTeMaThueckasi MoJielb pealibHoro mpoiecca. OOmacTe ompeneneHuss U 00JacTh 3HAYCHUS
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¢dbynkuun. CrnocoOwl 3amanus ¢yHkuuu. ['paduk Gynkmuu. [locrpoenue rpadukoB GyHKIHHA C
noMoIikko npeodpasosanuit uryp. Hynu ¢ynkuuu. [IpoMexyTKku 3HaAKOMOCTOSHCTBA (DYHKIINU.
[TpomMexyTku Bo3pacTaHus U yObIBaHUS (DYHKIUH.

JluneliHas QyHKUUs, oOpaTHas MPONOPLUOHATBHOCTb, KBAaApaTUUHAs (YHKLUS, QYHKIUSL

y=v X, ux cBoiictBa u rpaduku.

YucJi0BbIe MOCIEA0BATEIBHOCTH

ITonstue YHCIIOBOU IIOCJIE0BATEIBHOCTH. Koneunsie u OeCcKOHEeUHbIe
nocienoBaredbHOCTH.  CrocoObl  3alaHMsl  TOCJIENOBAaTENbHOCTH.  ApudmeTnueckas U
reomerpuueckas nporpeccur. (CBoWCTBa YJIEHOB apU(METHUYECKOM ¥ T€OMETPHUYECKOM
nporpeccuii. @opmynbl o0mIero wieHa apuMETHYECKOW M TeOMETPUUYECKON IpOrpeccui.
®opMysbl CyMMBI N- TIEPBBIX YJIEHOB apu(METHUYECKON U reoMerpuueckoi nporpeccuii. Cymma

OECKOHEYHOH  TIeOMETPUYECKOM  IPOrpeccuH, Yy  KOTOpOii lg| < 1. ITpencraBnenue
NEPUOANYECKON 1eCATUYHON ApoOU B BUJIE OOBIKHOBEHHOM JIpOOH.

DJieMeHThI NPUKJIAJTHOH MATEMATHKHU

Maremarnueckoe MoaenupoBanue. IIponentHeie pacu€rsl. @opMyiia CIOKHBIX IIPOLIEHTOB.
[TpubnmxEnHble BhunCiIeHUs. AGCOIIOTHAs U OTHOCUTENbHAS OrpeltHoCTH. OCHOBHBIE ITPABUIIA
KOMOMHATOpUKH. YacToTa M BEpOSATHOCTH cCiydaifHOro coObiTHs. Kitaccuueckoe ompeneneHue
BeposTHOCTH. HauanbHble cBefeHust o cratuctuke. [IpeacraBieHue NaHHBIX B BHE TaOuIl,
KPYT'OBBIX U CTOJOYATHIX TUarpamM, rpa¢ukoB. CTaTUCTUUECKUE XaPaKTEPUCTUKH COBOKYITHOCTH
JAHHBIX: CpeJHee 3HaUeHUe, MOJIa, pa3Max, MeJiaHa BEIOOPKH.

Anredpa B MCTOPUYECKOM Pa3BUTUH

3apoxeHue aareoppl, KHUTa O BOCCTAHOBJIGHUH U IPOTHUBOIIOCTABICHUN MyxaMMena apb —
Xopesmu. Mcropus popmupoBanus MareMatnyeckoro s3bika. Kak 3apoauiack ujest KOOpauHarT.
OTKpbITHE UppalMOHATBEHOCTH. Y3 HCTOPUM BO3ZHUKHOBEHUS (DOPMYJI JUISl pellIeHHUs] YpaBHEHUH 3 -
it u 4-i1 creneneil. Victopust pazButus nousaTus GyHkuuu. Kak 3apoaunacek Teopusi BEpOSTHOCTEH.
Uucna ®ubonavuu. 3amaya JI. [Tuzanckoro (PuboHAYYM) O KPOITUKAX.

J.O. Maraunukwii. ILJI. YeOpmmeB. H.M. Jlo6auyesckmit. B.fJ. Bynskockuii. A.H.
Kommoropos. @. Buer. I1. ®epma. P. lekapt. H. Tapranes. JI. Kapnano. H. A6ens. b. I1ackans.
JI. IMnzanckuii. K. INaycec.



3. TemaTuyeckoe IJIAHHPOBAHHME C YKa3aHHEM KOJMYECTBA YacCOB, OTBOAUMBIX Ha
OCBOEHHE KAXKIA0M TeMBbI

Auredpa. 7 kaace
3 yaca B Hezemto, Bcero 102 gaca

=
= Koanuec
o g Coaepxxanne yaeOHOro T8O XapaKTepHCTHKA OCHOBHBIX BHIOB [eATeJLHOCTH YYeHHKa
= MaTepuaJia (Ha ypoBHe y4eOHBIX AeiicTBHI)
E =9 4acoB
s
==
TI'nasa 1
JInneiiHOe ypaBHeHHE 15
C OJJHOM NepeMeHHO
1 Bsenenue B anredpy 3 Pacnosnaéams  4nCIOBBIE  BBIPAKEHHS M BBIPAKCHUS C
- - NICpEeMEHHBIMY, JIMHEHHbIE YypaBHEHHS. [IpHBOAWTH TPUMEpEI
2 JluneliHOE ypaBHEHHE C OTHOH | 5 . N .
eDeMEHHOMN BBIPaKEHUH C TIEPEMEHHBIMU, IMHEHHBIX ypaBHEHNH. COCTaBIATH
I
P BBIP@KEHUE C EPEMEHHBIMU 110 YCIJIOBHUIO 3aJaud. BBIMOIHATH
3 Pemenne 3amau ¢ momomipio | 5 npeoOpa3oBaHus BHIPAKEHHUN: IPUBOJUTE TTOJI0OHBIE Cllaraemble,
ypaBHEHUi packpbiBaTh CKOOKM. HaxoauTe 3HaueHHME BBIpAKEHHA C
NEpEeMEHHBIMU  TIPH  3aJaHHBIX  3HAYCHHAX  IEPEMEHHBIX.
[ToBTOpEHKE 1
Knaccudummposars anredpandeckue BblpaxkeHHs. ONHCHIBATH
" C%CTeMaTmaum LIeJIBIE BEIPayKEHNSI.
YHCOHOro Matepuana Dopmynuposams ONpeAeNeHUe JIUHEHHOro ypaBHeHMs. Pemarts
KOHTpOHLHaH pa60Ta No 1 1 JIMHEWHOE YPaBHCHUC B 06111€M BHUJEC. I/IHTepHpeTI/lpOBaT])
yYpaBHEHHE KaK MaTEMaTH4eCKyl0 MOJENb PEalbHOM CHUTyaluH.
OmnuceIBaTh CXeMy pEIIEHHsS TEKCTOBOH 3a/lauu, MPHMEHAThH e
JUISL pelIeHus 3a1a4
TI'naga 2 52
Iesblie BoIpaskeHUs!
4 ToxnecTBeHHO paBHbIe | 2 Dopmynuposams.
BeIpakeHus. ToxmecTsa onpedenenus: TOXICCTBEHHO DPaBHBIX BBIPAXEHHH, TOXKICCTBA,
CTENEHM C  HATypaJdbHBIM  [OKa3aTelIeM,  OJHOUWIEHA,
5 CreneHb ¢ HaTypajJbHBIM | 3
CTAHJApTHOTO BHAA OAHOWIEHA, Kod(duimeHTa ogHOUIEHA,
MOKa3aTeIeM
CTEIeHH! OHOWICHA, MHOTOWIEHA, CTEIICHH MHOTOWICHA;
6 CaoiicTBa CTEIICHH cl|3 céolicmeq: CTEIIEHW C HATypaJbHBIM  MOKa3zareleM, 3Haka
HaTypaJbHBIM IT0Ka3aTeleM CTEIICHH;
npasuna: J0Ka3aTeIbCTBA TOXKIECTB, YMHOKEHUS OJHOYJICHA Ha
7 OnHOUJIEHBI 2
MHOTOWIEH, YMHO)KEHHSI MHOTOWJICHOB.
8 MHOTOYJICHBI 1 Jokazvieame CBOMCTBA CTENIEHW C HATYPaIbHBIM IOKA3aTEIIeM.
3anucelBaTh M JJOKA3bIBaTh (POPMYIBL: NPOU3BEACHHUS CyMMBI U
9 Cnoxenne  u  BbuuTaHHe | 3 Pa3sHOCTM JByX BBIP@KEHWH, pa3HOCTM KBaJpaTOB JIBYX
MHOTO9JICHOB BBIPKEHMI, KBajApaTa CyMMbl M KBajpaTa pasHOCTH JBYX
KoutponbHas paGota Ne 2 1 BBIPa)KEHUH, CYMMBI KyOOB M Pa3HOCTH KyOOB IBYX BBIPKECHHH.
Beiuuciams 3HaUeHNE BBHIPAXKEHUH C EpeMEHHBIMU. [IpuMeHsTh
10 YMHOXKEHHE  OfHOWIeHa —Ha | 4 CBOICTBA CTEIIEHH ISl TPE0Opa30BaHusl BhIpaKEHUH. BRIMONMHAT
MHOI'04JICH YMHOXXEHUE OJIHOWICHOB M BO3BEICHHUE OJHOYICHA B CTCIICHB.
11 VMHOKEHHE MHOrodwieHa Ha | 4 [IpuBoaNTs OJHOWIEH K CTAaHAAPTHOMY BHUAY. 3alHUChIBaTh
MHOTOUIICH MHOTOWIEH B CTaHAAPTHOM BHAE, ONPEACISTH  CTENEHb
MHOorowrieHa. IIpeoOpa3oBbIBaTE NMPOM3BEIACHUE OJHOYICHA M
12 Pasnoxenne MHorowieHos Ha | 3 MHOIOYJI€Ha;  CyMMBI, pPa3HOCTH, NPOU3BEIECHHS  JBYX
MHOKHTEJIHN. Berinecenne MHOTOYJIEHOB B MHOTO4YJE€H. BBIMONHATE  pasnoxeHue
OOIIETO MHOXKHTENS 32 CKOOKH MHOTOWIECHa Ha MHOXHUTEIM CIOCOOOM BBIHECEHUsI O0OIIero
13 PaslosKeHHEe MHOrOWICHOB Ha | 3 MHOXHTENS 33 CKOOKH, CII0COOOM TpYNITHPOBKH, MO (opMyiIam
MHOKHTCITH. Merox c01<p:1116ueHH0rIf)I YMHOXCHUSI U C an/IMeHeHHegI HECKOJIBKHX
DY IITHPOBKH CIOCO00B. CHONL30BaTh  YKA3aHHBIC —MpeoOpasoBaHms B
TIpolecce peuleHus YpaBHEHUH, JOKa3aTeIbCTBa YTBEPXKICHUH,
KonTponbuasipadora Ne 3 1
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<
< Koaunuec
o g Copepixanue yueGHOT0O TBO XapakTepuCTHKa OCHOBHBLIX BHAOB JesITEJbHOCTH YYEeHHKA
] MaTepHaJja (Ha ypoBHe Y4eOHBIX /IelicTBU)
§ =y 4acoB
=
= =
14 IlpousBenenne  pasHOCTH © | 3 pelIeHus: TEKCTOBBIX 3a/1a4
CYMMBI JIBYX BBIpaKEHHUH
15 PaszHoctn KBagpaToB  IBYX | 2
BBIpAXKEHUI
16 KBagpar cymmbl U kBajpat | 4
Pa3HOCTH JBYX BBIPAKEHUM
17 IIpeobpazoBaHue MHOrOWICHa B | 3
KBaZpaT CyMMBl WJH Pa3HOCTH
JIBYX BBIpQXCHUH
Konrponsnas padora Ne 4 1
18 CyMmma u pa3HOCTh KyOOB ABYX | 2
BBIpa)KEHUH
19 [Mpumenenne pasnuuHbIX | 4
Croco0oB pa3IoKeHus
MHOTOWIEHA Ha MHOXKUTEIN
IToBTOpeHue 2
W CHCTEMaTH3anus
y4eOHOro Marepuana
KonTponbHas pabora Ne 5 1
I'nasa 3 12
DyHKIUH
20 CBs3n MeXIy BeJMYMHAMH. | 2 Ilpusooums TpUMEpPH 3aBUCHMOCTEH MEXAY BEIUYHHAMI.
DyHKIUA Paznnyath cpenn 3aBUCMMOCTEH (QyHKIIMOHATIBHBIE 3aBHCHMOCTH.
Onucvisamvnonsamus: 3aBUCUIMOH M HE3aBUCHMOW INE€PEMEHHBIX,
21 Crioco05b1 3amanust QyHKIUH 2 .
¢GyHKIMH, apryMeHTa (YHKLIWH; CHOCOObI 3aJaHusl (QYyHKLWU.
22 I'paduk dpyskIUN 2 DopMyITUPOBATh ONMPEICIICHHUs: 00JacTU onpeaeacHus (yHKINH,
23 e < | 4 obmact 3HaueHnd ¢GyHKUWMH, Tpaduka QyHKIHMH, ITHHEHHON
MHCHHAd bynxrus, ce (GyHKIMH, TPSIMOHN MPOMOPLIHOHATBHOCTH.
rpaduKu cBoficTBa Beiuuciames 3HaueHne (QyHKOIMM 1O 3aJaHHOMY 3HAYEHHIO
IoBTOpEHHE 1 aprymenTta. CocraBnsaTh Tabnuibl 3HaueHnd QyHkunu. CTpouTh
1 CHCTEMATH3AIIUS rpaduk GyHKIWH, 33maHHON TabmuuHo. [To rpaduky ¢(yHKIUH,
yqe6H0r() Marepuaia SIBJISTEOIIEHCS  MOJICITBIO pcajibHOro mpornecca, OInpeaAciIiaTh
XapaKTepUCTUKNA ATOro mporecca. CTpouTs TpapuK JIHHEHHON
KonrponbHaspadora Ne 6 1 (YHKIUM U OpAMOii IponopuuoHansHocTH. OMUChIBATH CBOMCTBA
9THUX (QYHKIMH
I'nasa 4
Cucrembl JUHEHHBIX 20
YPaBHEHUH ¢ ABYMS
nepeMeHHbIMH
24 YpaBHeHus c mByms | 3
HepeMEeHHBIMU Ilpusooums npumepvl: ypaBHEHUS C JBYMS II€PEMEHHBIMH;
- JIMHEIHOTO ypaBHEHHs C ABYMS II€PEMEHHBIMH; CHUCTEMBI /B
25 JluneiiHoe ypaBHeHHE C IBYMs | 3 . P . M P ’ X
JIMHEHHBIX ypaBHEHMH C IByMsi [E€PEMEHHBIMH; pPealIbHBIX
MepeMEHHBIMU U ero Tpaduk
IIPOLIECCOB, ISl KOTOPBIX YPaBHEHHE C IBYMs IEPEMEHHBIMH HIIH
26 Cucrembl ypaBHeHH# ¢ JnByms | 3 CHCT€Ma ypaBHEHHMH C JABYMSI IIEPEMEHHBIMH  SIBISIIOTCA

nepeMeHHbIMA. | 'padudeckuit
METOJ] PELICHUs] CHCTEMBI IBYX
JUHENHBIX YPaBHEHHH C IBYMs
nepeMeHHbIMU

MaTEMaTUYECKUMH MOJENISMHU.

Onpenendars, sBISETCA 1M Iapa 4YHUCEN pPELIIEHHEM JaHHOTO
YPaBHEHUS C ABYMs IEPEMEHHBIMU.

Dopmynuposamb:
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'g Koauyec
o g Copepixanue yueGHOT0O TBO XapakTepuCTHKa OCHOBHBLIX BHAOB JesITEJbHOCTH YYEeHHKA
o = MarepuaJia (Ha ypoBHe y4eOHBIX AeiiCTBHUI)
§ = 4acoB
= =
27 Pemenne cucreM JMHEHHBIX | 2 onpeodenenus: PelleHNs] YPaBHEHHs C ABYMs IIEPEMEHHBIMH; UTO
ypaBHEHHUH METOJIOM 3HAQUMT DEIIUTh YpaBHEHHE C IBYMs IIEPEMEHHBIMH; Tpaduka
MOACTaHOBKH YpaBHEHHS C JABYMs IIEPEMEHHBIMH; JIMHEHHOTO YpaBHEHUS C
28 Pemene  cncres  anHeiimex | 3 JIBYMs TIEPEMEHHBIMH; PEIIEHHS CHUCTEMBl ypaBHEHHMH C IBYMS
o NIEPEMEHHBIMU
YpaBHEHHI METOIOM CJIOKEHUS N .
c6oticmeéa YpaBHEHUH C ABYMS IIepEeMEHHBIMHU.
29 Pemienne 3amau ¢ momoursio | 4 Onucwisams: CBOWCTBa Trpaduka JHWHEHHOTO YpaBHEHHS B
CHCTEM JIMHEWHBIX YpaBHEHHH 3aBUCHMOCTH OT 3HaueHui koadduirenToB, rpadudecknii METOA
peUIeHUsT CHCTEMBI JIBYX YpPaBHEHHH C IBYMS IEpEMEHHBIMH,
TosToperne 1 METOJI TIOZICTAHOBKH M METOJI CIIOXKEHHUS JJIsI PEIICHUs] CHCTEMBI
H CHCTCMATH3AIMA JIBYX JIMHEHHBIX YPaBHEHUH C JBYMs 1EPEMEHHBIMU.
y1eGHOro MaTepHara Cmpoums  TpaduK  JHMHEHHOrO  ypaBHEHHS C  JABYMS
Kourponsraspabora Ne 7 1 nepeMeHHbIMU. PemaTth cucTembl ABYX JMHEMHBIX YpaBHEHUH
C ABYMsI IepEeMEHHBIMHU.
Pewams TeKCTOBBIE 33/1a41, B KOTOPBIX CHCTEMA JIBYX JIMHEWHBIX
YpaBHEHHH C JBYMS NEPEMEHHBIMU SBISIETCS MaTeMaTHYECKOH
MOJIENIBIO PeaIbHOrO TPOLECcCca, U MHTEPIPETUPOBATh PE3YNIbTaT
pELIEHUsI CHCTEMBbI
IloBTOpeHne W  cucTeMaTH3aLMA 3
yue0HOro MaTepuaJja
YnpaxHeHus! Uil MOBTOpeHHsT Kypca 7 | 2
KJlacca
Uroroaast koHTpONIBHasipaboTa 1
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Aunreopa. 8 kiacc
3 yaca B Hezemto, Bcero 102 gaca

« Koumuec
< TEO XapakTepucTHKA OCHOBHBIX BH/IOB
s £ Coaepxanne y4ye0HOro MaTepuaia 4aCOB AeATeJIbHOCTH 3 ) Y4YEeHHKA
2 s (Ha ypoBHe y4eOHBIX JeiicTBHI)
=
I'nasa 1 44
PanmonajbHbIe BHIPAKEeHUS
1 ParonansHbie qpoou 2 Pacnoznasameo LieNble palyoHaIbHbIE
N N BBIPQYKECHUS, JIpoOHbIE paunoHalbHbIE
2 OCHOBHOE CBOMCTBO palliOHAIBEHON IpoOn 3
BBIPQKEHUS, TPHUBOAWTH TPHUMEPHl TaKUX
3 CrnoxeHHe ¥ BBIUUTAHHWE DAIMOHAIBHBIX | 3 BBIPOKEHUH.
Ipobeii ¢ OMMHAKOBEIMA 3HAMEHATEISIMU Dopmynupoeams.
onpeodeienusa: PAMOHAILHOTO BBIPaXKCHUS,
4 CnomevHHe U BBIUYUTAHUE PpAIHOHAIBHBIX | 6 JIOTYCTHMBIX SHAYCHI TTepeMEHHO,
ApoGeti ¢ pasHBIMH 3HAMEHATENIMH TOX/IECTBEHHO PaBHBIX BBIPAKCHHIA,
KOHTpOJ‘ILHaSIpa60Ta No 1 1 TOXKICCTBA, PaBHOCHIIBHBIX ypaBHeHHﬁ,
pAIlOHANIBHOTO ~ ypaBHEHHUS, CTENEHH C
5 YMHOKEHHE M JICJICHHE  PAlMOHATBHBIX | 4 HyJEBEIM IIOKAa3aTElEM, CTENEHH C IIENBIM
napoGeii. Bosseniernne paruoHanbHON ApodH B OTpHIATEILHBIM II0Ka3aTeneM, CTAHIApTHOIO
CTCIICHb BHJA 4KCIa, 0OpaTHOM MPONOPIHOHAIEHOCTH;
6 ToxnecTBeHHBIENPEOOPA30BAaHUAPALOHANBH | 7 C601iCMEQ: OCHOBHOE CBOMCTBO PAIMOHAILHOT
BIXBBIPAXKCHHI Ipobu, CBOWCTBA  CTENEHH C  IIENBIM
Konrponpnaspadora Ne 2 1 TnokasatenieM, ypaBHeHUH, byHkimn Y = — ;
! PaBHOCILHBIC ypaBHCHHUS. 3 npasuaa: CIOXKEHUsI, BRIMUTAHHs, YMHOKEHUS,
PaunoHaIbHEIC ypaBHEHUA nenmeHus OpoOeif, Bo3BemeHWS podu B
8 CreneHnp c LEJIBIM oTpuIaTeNbHBIM | 4 CTEIIEHb; YCIOBHUE PABEHCTBA APOOH HYIIIO.
oKazarejieM Joxkazvieams CBOWCTBA CTENEHH C LEJIBIM
- MIOKa3aTeneM.
9 CBoiicTBa CTEIIEHH C IIEJTBIM TIOKa3aTeNneM 5 Onucvisams Tpaduueckuii MeToy pereHus
10 k 4 YPaBHEHMI C OJHOM NIEPEMEHHOM.
Oyukuus Y = — u e rpaduk Ipumenams OCHOBHOE CBOMCTBO
X panvoHaNbHOM  ApoOM ANl COKpAIleHHs
11 Konrpomshas paGota Ne 3 1 n npeoOpa3zoBanus  japodeii.  IlpuBoanTs
JIpobu K HOBOMY (00IEMy) 3HAMEHATEIO.
Haxoaute cymMmy, pa3HOCTb, IPOU3BE/ICHHE U
gacTHOE ApoOeil. BEIMOTHATE TOXaeCTBEHHBIE
peoOpa3oBaHMs PallHOHAIHHBIX BEIPAKCHHH.
Pewams  ypaBHEHHA ~ C IEPEMEHHOM B
3HAMEHATeIIEe IPOOH.
Ilpumenams CBOWCTBA CTENEHU C LEJbIM
IoKa3aTeneM TUTS nmpeoOpa3oBaHUs
BBIPAKEHUI.
3anucviéamp 4ncia B CTAaHAAPTHOM BHJIE.
Beinonnsams mocrpoeHne M uTeHWe rpaduka
k
dynkun Y = —
n
TI'nasa 2
KBagpaTHbie kopHH. 25
JeiicTBUTELHBIE YN CIIA
11 OyHKIMA Y = X% u eé rpaduk 3 Onucvigams: TIOHATHE MHOXECTBA, 3JIEMEHTa
- MHOXECTBA, CHOCOOBI 3aJaHUsi MHOXECTB,;
12 KsanmpatHele ~ KopHH. Apudmernuecknii | 3

KBaJpaTHBII KOPEHb

MHO>ECTBO HATypaJbHBIX YHUCE]I, MHOXECTBO
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« Kosmuec
< TEO XapakTepHucTHKa OCHOBHBIX BH/0OB
s £ Copepixanue y4eOHOT0 MaTepuaJia 4ACOB AesITeJbHOCTH 3 3 Y4eHHKa
§ g (Ha ypoBHe y4eOHBIX el CTBUI)
=
13 MHOX€ECTBOHU €T0 3JIEMEHTEI 2 LENBIX YHCEN, MHOXECTBO pPAalMOHAIBHBIX
YHCeN, MHOXECTBO JCHCTBUTENBHBIX YHCEN U
14 [ommuOXecTBO. OniepanuHaT MHOKECTBAMHU | 2
CBSI3H MEXAY STUMHU YHCIIOBBIMA
15 YuCIOBBIEMHOXKECTBA 2 MHOXECTBAMU; CBSI3b MEXIY OCCKOHCUYHBIMHU
- JIECATUYHBIMUA JPOOSIMH M palOHAIBHBIMY,
16 CaolicTBaapnu(pMeTHIECKOro KBanpatHoro | 4 HPPAITHOHATHHBIMI THCTAMH.
Kopui Pacnosnasamo pannoHaIbHbIE u
17 Tox/IeCTBCHHBIC npeoOpa3oBanus | 5 HppanoOHaIbHBIC qucia. Hpusoxuts
BBIpa)KECHHH, IIPUMEPBI pannoHaIBHBIX qrcen u
COZIEepKAIIUX HUppanroHaJIbHbIX YUCEII.
KBaJIpaTHbIC KOPHU 3anucvieams ¢ TTOMOIIBIO (bopMyn CBOMCTBa
JIEUCTBUH C NEHCTBUTENBHBIMH YHCIAMH.
Dopmynupoeams.
18 Oynkuus Y = \/; u & TpaduK 3 onpeodeienus: KBaJpaTHOTO KOPHS W3 YHCIA,
apu(METHYECKOro KBaJpaTHOTO KOPHS W3
KonTtpombhaspabora Ne 4 1 Yycla, PaBHBIX MHOMKECTB, HOJMHOYKECTBA,
IepecedyeHuss  MHOXKECTB,  OOBEAMHEHUS
MHOJKECTB;
ceolicmea: ¢byHKIIN y = X,
apu(MeTHYeckoro  KBaJpaTHOIO  KOpHS,
Gynkunn Yy = \/; .
Hoxkazvieams  cBOMCTBA  apH(PMETHIECKOTO
KBaJ[paTHOTO KOPHSI.
Cmpoums rpaduku ¢ymkumit 'y = X° u
y=vx.
[Mpumensitb  moHsiTHE  apU(PMETUUECKOTO
KBaZ[paTHOTO  KOPHS  JJIsi  BBIYMCIICHUS
3HAYCHHI BBIPAXKEHUM.
Ynpowams Beipakenus. Pemats ypaBHEHusI.
CpaBHUBAThH 3HAUCHUS BBIPaKCHUH.
BrmonHATe TpeoOpa3oBaHue BBIPAKEHHUH C
MIPUMEHEHNUEM BBIHECEHHSI MHOXKUTEIS U3-T10]T
3HaKa KOPHS, BHECEHHE MHOXHTEIIS 1O 3HAK
KOpHS. BpImomHATE  OCBOOOXIEHHE  OT
HppalMoOHaIbHOCTH B 3HAMEHaTene apoow,
aHaJM3 COOTHOLIGHUH MEXIy YHCIOBBIMU
MHOXKECTBAMH U UX DJIEMEHTaMH
I'nasa 3 2
KBaapaTHble ypaBHeHUsI
19 KBanparHsle ypaBHeHUs. PenieHue HEMOmHbIX | 3 Pacnoznasams w1 TpUBOAUTH  IPUMEPHI
KBaJpaTHBIX YpaBHEHUH KBaJIpaTHBIX YPaBHEHMH pa3IMdHBIX BHJIOB
. (TIONHBIX, HEIIOJHBIX, NIPUBENIEHHBIX ),
20 ®dopmya KOpHEH KBaJpaTHOrO YpaBHEHUS 4 ..
KBaJIpaTHBIX TPEXUJICHOB.
21 Teopema Buera 3 Onucvisams B 0O0LIEM BHIE  pEIUICHHE
HETIOJHBIX KBAaPAaTHBIX YPaBHEHHH.
Konrponbnaspadora Ne 5 1 Dopmymuposam:
22 KBanpaTHeATpEXUIIeH 3 onpedenenus: YpaBHCHUS TIEPBOH CTEICHH,
- KBaJ[paTHOTO  ypaBHEHHS; KBaJIpaTHOTO
23 Pemenne ypaBHEHHI, KOTOpPBIE CBOAATCA K | S TpEXUNeHa, MCKPUMHMHAHTA  KBAIPATHOTO
KBaJpaTHBIM YPaBHEHUSIM ypaBHeHHs
24 PanronanbHEIe ypaBHEHHS KaKk | 6 W KBAJPATHOTO  TPEXWIEHA,  KOPHA
MaTeMaTU4eCKUe MOJIENIHU PEalIbHbIX CUTYyaLuil KBa/[paTHOro  TPEXWieHa;  OMKBAJPATHOrO
YpaBHEHHS;
25 Konrponsnas padora Ne 6 1
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Copnepxanue y4eOHOro MaTepHaa

Homep
naparpaga

Koaunuec
TBO
4acoB

XapakTepHucTHKa
AesITeJbHOCTH
(Ha ypoBHe y4eOHBIX el CTBUI)

OCHOBHBIX BH/0OB
Y4eHHKa

c6olicmea KBaJpaTHOTO TPEXWICHA;

meopemy Buera n 00paTHYIO eif TeopeMy.
3anucvieams 1 n0Ka3pIBaTh (HOpMyITy KOpHEH
KBaJpaTHOTO  ypaBHEHUS. Uccnenosatsb
KOJINYECTBO KOpPHEH KBagpaTHOTO ypaBHEHUS
B 3aBUCHMOCTH OT 3HaKa €ro AUCKPUMHHAHTA.
Hokaszvieamv meopemvi: Buera (mpsmyro u
00paTHYI0), O pa3JIOKEHWH KBAAPATHOTO
TpEXUJICHa Ha MHOXUTEIH, O CBOICTBE
KBaJpaTHOIO TPEXYJEHAa C OTPHUIATEIbHBIM
JUCKPUMHUHAHTOM.

Onucvigams Ha TIpUMEpax METOJ 3aMEHBI
MIEPEMEHHOM JUIsl pELIEHNs] YPaBHEHUH.
Haxooums KOpHM KBa/IpaTHBIX YpaBHEHHH
pa3auuHbIX BUAOB. [IpuUMeHSATH Teopemy
Buera u oOparHyto eii Teopemy. BrInoiHsATh
pasnoKeHHe KBaApaTHOrO TpEXWieHa Ha
MHOXUTENMH. HaxoauTb KOpHM ypaBHEHMI,
KOTOPBIE CBOZATCA K KBaJIPaTHBIM.
CocTaBnaATh  KBaJpaTHbIE ypaBHEHHS U
ypaBHEHUS, CBOAAILIMECS K KBaJApaTHBIM,
SIBIIIOLINECS] MaTeMaTHYeCKUMH MOJEISIMU
pEaJIbHBIX CUTYaLUH

IloBTOpEHME
U cHCTeMaTH3auus
y4eO0HOro MaTepuaJja

VYnpaxHeHus Ui IOBTOPEHUs Kypca 8 Kinacca

KonTponbHasipadbora Ne 7
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Aunreopa. 9 kaacc
3 yaca B Henelo, Bcero 1024aca;

<
QE Conep:xanue yueoHoro | Kosmvects | XapakrepucTMka  OCHOBHBIX  BHAOB  [1eSIT€IbHOCTH
e i MaTepHaJia 0 4acoB Y4YeHHKA (Ha yPOBHe YUeOHBIX ieiicTBHIi)

£5

TI'naga 1 20

HepasencrtBa

1 YucioBble HepaBeHCTBA 3 Pacnosnaéamvs W TPUBOAUTH  NPHUMEPBI  YHCIIOBBIX

- HEPaBeHCTB, HEPAaBEHCTB C IEPEMCHHBIMH, JIMHEHHBIX

2 OcHOBHBIE cBoiicTBa | 2 . . o

HEPaBEHCTB C OJJHOU ITePEeMEHHOM, JBOWHBIX HEPABEHCTB.
YHCIIOBBIXHEPABEHCTB DODAVIUDOGAMD:
PMYIUD

3 Croxenne © yMHOXeHHE | 3 onpedenenus: CpaBHEHUS JIBYX YHCEJl, pPeLIeHHs HepaBEHCTBA
YHCIOBBIX HEPABEHCTB. C OJJHOI NepeMEeHHON, PaBHOCHJIBHBIX HEPABEHCTB, PELICHHS
OreHuBaHNe 3HAYCHUS CHCTEMBI HEPABEHCTB C OAHOW IIEPEMEHHOH, O00IacTH
BBIPAXKCHUS OIIPEACIICHUS BEIPAKCHUS;

" €B0liCMBa YHCIIOBBIX HEPABEHCTB, CIIOXEHUS M YMHOKCHUS

4 HepaBeHCTBvaX omuoi | 1 YHCIIOBBIX HEPABEHCTB
T1CpEMEHHOM Hoxazvieams: CBOWCTBA UYUCIOBBIX HEPABEHCTB, TEOPEMBI O

5 Pemmenue HEpPABEHCTB c|5 CIIOKCHHUH U YMHOXXCHHUH YUCIIOBbIX HEPABCHCTB.

OﬂHOﬁ HepeMeHHOﬁ. Pewams TUHEHHBIC HEpaBECHCTBA. 3anmnceIBaTh penicHusd
YHCIIOBBIE TIPOMEKYTKH HEPaBeHCTB U MX CHUCTEM B BHJIC YHCIOBBHIX IPOMEKYTKOB,
- 00bEAMHEHNs, TIIePEeceYeHUs]  YHCIOBBIX  IPOMEXKYTKOB.

6 Cuctembl JTHHCHHBIX > Pemiath  CHCTeMy HEPAaBeHCTB C OJHOHW  IIEPEMEHHOM.
HCpaBeHCTB € OAHOM OueHuBaTh  3Ha4YeHWE  BbIpaXeHHs. M3o0paxaTh  Ha
ICpEMCHHOU KOOPJMHATHOK TIPsAMOH 3aJaHHBIC HEPABEHCTBAMHU UHCIIOBEIE
Konrponshas padora Ne 1 1 IPOMCHKYTKH

TI'nasa 2 38

KBaapatuunas pynkuus

7 [oBTopenue u pacumpenue | 3 Onucvigams MOHATHE ¢byHKIMH KaK IIpaBUJIa,
CBEJICHUI 0 QYHKIMH YCTaHABJIMBAIOIIET0  CBS3b MEXIY OJEMEHTaMH  JBYX

8 CaolicTBa QyHKIMN 3 gﬁomecm. .

OPMYAUPOBAMD.

9 Kak mocrpouts rpaduk | 3 onpeoenenus: AL GyHKIMH; MPOMEKYTKOB
¢yuxkmun y = kf(x), ecmm 3HAKONOCTOSIHCTBA  (pyHKIMYU;  (yHKIMH, Bo3pacraromei
u3BecTeH Ipaduk QyHKIUU (yObIBarolieil) Ha MHOXKECTBE; KBAJPAaTUYHONH (DYHKIMH;
y =f(x) KBaJ[paTHOIO HEPABEHCTBA,

ce01icmeéa KBaIpaTUIHON () YHKIINH;

10 Kax TMOCTPOHTE rpaguxy | 4 npasuna TOCTPOSHUS TpadUKOB (GYHKIUA C I[TOMOLIBIO
byrkunii y = f(x) + b npeobpa3zosanuii Buaa f(x) — f(X)+a;
uy = f(X + a.), €CIIn f(X) —>f(x +(1); f(X) N kf(X)
mfeCTeH rpadux yHun Cmpoump tpadukn (GyHKIHI ¢ TOMOIIBIO MTpeoOdpa3oBaHHi
y=1() suma f(X) — f(x)+ a;

11 Ksanmparnunas ¢yukius, e€ | 6 f(x) = fix + a); f(x) — kf(x).
rpaduK U CBOICTBA Cmpoums rpaduk kBagpatnunoi ¢ynkuuu. [lo rpaduxy

KBaZIpaTUYHON (YHKLIMH OIUCHIBATH €€ CBOMCTBA.
Kontponsaspadora Ne 2 1 Onucvigams ~ CXEMaTHYHOE  PACIONOXEHHE  Tapabonbl

12 Perrenne KBaIpAaTHBIX | 6 OTHOCHTEJIbHO OCH abCHMCC B 3aBHCHMOCTH OT 3HaKa

HEPABEHCTB CTapIiero ko3¢ dunrenTa u JUCKPUMUHAHTA
y COOTBETCTBYIOILETO KBaJAPATHOTO TPEXUIICHA.

13 Cucrempr  ypasHennit ¢ | 6 Pewams xBampaTHble HEPaBEHCTBA, HCHOIb3YS CXEMY
ABYM 11CPEMECHHLIMU PacHoNoKEHUs MapaboIIbl OTHOCHTENILHO OCH abCIHCC.

14 Pemenne 3a1a4 ¢ OMOIIBIO | 5 Onucezean}b rpaduuecKuii METOJ| PEIIeHUs] CHCTEMBI JBYX
CHCTEM ypaBHEHHil BTODOIl YPaBHEHHH C JIBYMs NEPEMCHHBIMH, METOA MOJCTAHOBKH M
CTeHeH: METOJ CIOXKEHHS IUISl PelIeHHs CHUCTeMBI IBYX ypaBHEHHH C

IOBYMs TEPEMEHHBIMH, OJHO H3 KOTOPBIX HE SBIIETCS
Konrponbsraspabora Ne 3 1 JIMHEAHBIM.
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=
Q.E Copnep:xaHue yueOHoro | Kosmvects | XapakrepucTuka  OCHOBHBIX BHAOB  [1eSIT€JIbHOCTH
g §- MaTepHaJa 0 4acoB Y4YeHHKA (Ha yPOBHe YUeOHBIX eiicTBHIi)
z g
Pewiams TEKCTOBBIE 3a/aud, B KOTOPHIX CHCTEMa JIBYX
ypaBHEHHH c JIBYyMSI TepeMEHHBIMU SIBJISIETCS
MaTeMaTH4ecKoil MOJIEJIBIO peanbHOro nporecca,
U UHTEPIIPETHPOBATH PE3YJIBTAT PELICHUS] CHCTEMBI
I'naea 3
DJIeMeHThbI IPHMEPHOH 20
MaTeMaTHKH
15 MareMaTHueCKOe 3 Ilpusooums npumepuol.
MOJIETTMPOBaHNE MaTEeMaTHYECKUX MOJIENEl peabHbIX CUTYyalUil; IPUKIaIHBIX
N 3amad; TIPAOIMKEHHBIX BEJINYNH; UCIIOJIb30BaHMS
16 ITpoueHTHBIE pacdEThI 3 .
KOMOWHATOpHBIX ~ MpaBWI  CyMMbl ¥  IPOW3BEACHHS;
17 [pubmmxEansie 2 ClydJaWHBIX ~ COOBITMH,  BKJIIOYass  JOCTOBEPHbIE U
BBIYHMCIICHHS HEBO3MOXKHBIE ~ COOBITHS; ONBITOB C PABHOBEPOSTHBIMU
MCXOAaMH; MPEACTaBICHUSI CTATHCTHYECKUX NaHHBIX B BHJE
18 OcnogHEIe npasina | 3 TabuII, JIrarpaMm, rpaduKoB; HCTOJIb30BaHUS
KoMOuHaTOpHKH BEPOATHOCTHBIX CBOMCTB OKPY)KAIOILUX SIBICHUU.
19 YacTroTa ¥  BEPOATHOCTH | 2 Dopmynuposams.
CIY4aiHOTO COOBITHS onpedenenus: A0CONMIOTHOM TOTPEITHOCTH, OTHOCHTEIBLHOM
MOTPENIHOCTH,  JOCTOBEPHOTO  COOBITUSI, HEBO3MOXKHOT'O
20 Kraccuueckoe onpenenenne | 3 COOBITHSA; KIIACCHUECKOE ONpEe/ICHUE BEPOSTHOCTH;
BEPOATHOCTH npasuna: KOMOUHATOPHOE MPABUJIO CYMMbI, KOMOMHATOPHOE
21 Hauanbneie cBesienus | 3 HPaBHIIO IIPOU3BEACHH.
0 CTATHCTHKE Onucvisams 3Tanbl penIeHUs! MPUKIATHON 3a1a4H.
[MosicHaAT, W 3amuchIBaTh (OPMYJTY CIIOKHBIX IPOLIEHTOB.
Kontponbras pabora Ne 4 1 IIpoBoauTh IPOLEHTHBIE PpACYETHI C  HCIOJIB30BAHHEM
CIIOXHBIX ITPOILIEHTOB.
Haxooumo TOYHOCTH TIPHOTKCHUS o TabmIe
NpuOMMKEHHBIX ~ 3HAYeHWH  BenuumHbl.  Vcmomb3oBaTh
pasnuuHble  (GOpMBI  3amMcH  NPUOMMKEHHOTO  3HAYCHUS
BesinunHbl. OnieHnBaTh MPUOIKEHHOE 3HAYCHHIE BETUUNHBI.
IIpo6ooumsb ONBITEL CO CIyJaWHBIMUA HCXOAaMu. [10sSCHATL U
3amiCchIBaTh (OPMYITy HAXOXKICHUS YaCTOTHI CIy4aiHOTO
coObITns. ONMUCHIBATh CTATHCTHYECKYIO OIIEHKY BEPOSTHOCTH
ciryqaiHOTrO cOoObITHS. HaXxomuTh BEpOSITHOCTH CIydaitHOTO
COOBITHS B OITBITAX C PABHOBEPOSTHBIMH MCXOIaMH.
Onucviams ~ dTalbl  CTATHCTHYECKOTO  HCCIICNOBAHMUSL.
Odopmisate uHbOpPMAIMIO B BHAE TaONUI] W JUATPAMM.
W3Bnekats nuadopmaruro n3 Tabnun 1 quarpamM. Haxonuts u
NPUBOANTH TPUMEPHl  WCIIOJNB30BAHMS  CTATHCTHYECKUX
XapaKTEepUCTUK COBOKYITHOCTH JAHHBIX: CpeHee 3HaueHHe,
MOJ1a, pa3Max, MeJlnaHa BEIOOPKHU
I'nasa 4
YucioBbie 17
MOCJIeI0BATEIbHOCTH
22 Yucnosele 2 Ilpusooums  npumepwvl: TOCIENOBATEILHOCTEH; YHCIOBBIX
TIOCIIE/I0BATEILHOCTH MIOCJIEIOBATENILHOCTEH, B YAacTHOCTH apU(PMETHYECKOH W
23 Aprimernucckas 4 TFEOMETPUYECKOI ) HpOI’pCCSMﬁ; ' HCIIOIb30BaHU
MOCJIEIOBATENILHOCTEH B PEAIbHOM KHU3HU; 33/1a4, B KOTOPBIX
fporpecens paccMaTpuBarOTCS CyMMbl € OECKOHEYHBIM  YHCIOM
24 CyMma N mepBbIX 4JIEHOB | 3 CllaraeMbiX.
apuQMeTuIecKoil Onucevisams:  TIOHATHE  TOCIENOBAaTENbHOCTH,  WICHA
HPOTPECCHH IOCIIE/I0BATEILHOCTH, CII0CcOOBI 3aaHus
MIOCJIEI0BATENILHOCTH.
25 I'eomerpuueckas 3
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]
o E Copnep:xaHue yueOHoro | Kosmvects | XapakrepucTuka  OCHOBHBIX BHAOB  [1eSIT€JIbHOCTH
g §- MaTepHaJa 0 4acoB Y4YeHHKA (Ha yPOBHe YUeOHBIX eiicTBHIi)
T g
nporpeccust Buiuucnams  uneHel  MOCIENOBATENBHOCTH,  3aJaHHON
26 Cymma N 1epBLIX HICHOB | 2 g))opMynoﬁ n-ro q?IeHa WIH PEKYPPEHTHO.

TEOMETPHYCCKON OPMYIUp Ogt.lmb' N
onpeoenenus. apudmeTHIecKoit IIPOrPECCHUH,

fporpeceHi TEOMETPUUECKON IPOTPECCUH;

27 Cymma OECKOHEYHOM | 2 cgolicmeéa YIEHOB TEOMETPHYECKOW U  apu(pMETHYECKOU

TEOMETPHUUYECKOIN Mporpeccuil.

IIporpeccuy, y KoTopoi | q | 3a0asams apuPpMETHUECKYIO0 U TEOMETPHUECKYIO IPOTPECCUH

<1 PEKYPPEHTHO.

Kontponsnaspabora Ne 5 1 3anucvieamv W noscuams  QopMydaBl  00mEero wieHa
apu(METHYECKOH 1 TEOMETPUIECKOH ITPOTPECCHH.
3anucvieamv 1 Odokazvieams: (HOPMYIBI CYMMBI N TEPBBIX
YJIEHOB apHU()METUYECKOH M TI'eOMETPUYECKOH IPOrpeccHid;
(hopMyJIBI, BRIPAKAIOIINE CBONCTBA YWICHOB apr(pMETHUCCKOU
U TEOMETPUUYECKON ITPOTpeECCUi.

Buiuucnams CyMMy OecKOHETHOU reOMETPUYECKON
nporpeccu, y kotopoii | q | < 1. IIpencraBusars GeckoHeUHbIE
MePHOINYECKHEe IPOOU B BUIE OOBIKHOBEHHBIX

IloBTOpEeHUE

H CHCTeMaTH3alus 7

y4eOHOT0 MaTepHaJa

YnpaxHeHust 1l MOBTOpEeHus Kypca | 6

9 knacca

KonTponbHasipadbora Ne 6 1

18




