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1. Ilnanupyembie pe3yJIbTAThI H3YYeHHUs Y4eOHOT0 mpeaMeTa «AJiredopa».
N3yuenne npeamerHoii odactu '"MartemaTnka n nHpopMaTuka' odecneyuBaer:

-0CO3HaHUE 3HAYCHMsI MAaTEMaTUKU 1 HHPOPMATHUKH B IOBCEAHEBHOM KU3HH YEIIOBEKa,

¢dopMHpoBaHHE TPEACTABICHUNH O COIHMAIBHBIX, KYJIBTYPHBIX M HCTOPHYECKUX (aKTOpax
CTaHOBJICHUS] MATEMAaTUYECKOU HAyKH;

NOHUMaHHE POJIM UHPOPMAITMOHHBIX POLIECCOB B COBPEMEHHOM MHpE;

(dopMHpOBaHUE TPEACTaBIEHUI O MaTreMaTHKe KaK 4YacTh OOIEYeIOBEYECKON KYJIbTYpBI,
YHUBEPCAJIbHOM SI3bIKE HayKH, [I03BOJISIOLIEM OIUCHIBATh U N3Y4aTh PEAJIbHBIE MPOLIECCHI U SBJICHUS.

B pesynbraTe m3ydeHusi npeamMeTHOW obOmactu "Matematuka W umHpopmaTuka' oOydarommecs
pa3BUBAIOT JIOTUYECKOE U MAaTEMATUUYECKOE MBIIUIEHUE, MTOIYYal0T MIPEACTABIEHUE O MATEMATUUECKUX
MOJENAX; OBJIAZCBAIOT MAaTEMAaTUYECKHMMH PACCYKICHUSAMM; y4daTCsl HPUMEHATbh MaTEMaTHYECKHE
3HaHMSA IpU pElIEHWH pa3IuYHbIX 33Jad W OLEHUBATh IIOJIyYEHHBIE pE3yJbTaTbl; OBJIAJEBAIOT
YMEHUSAMHU pelleHHs] Y4YeOHbIX 3a/Jad; pPa3BUBAIOT MAaTEMaTHUECKYI0 HHTYUIMIO; IOJy4YaroT
MpeJCTaBIeHUE 00 OCHOBHBIX HH(POPMAITMOHHBIX MPOLIECCAX B PEATbHBIX CUTYAIHIX.

IIpenmerHble pe3yjabTaThl H3ydeHUuss npeaMeroB ''Maremaruxka. AJjreopa. I'eomerpus.
HNudopmaruka'" orpaxaror:

1) dopmupoBaHue NpeacTaBICHUNH O MaTeMaTHKE KaK O METOJAE MO3HAHMS JEHCTBUTEIILHOCTH,
[I03BOJISIIOIIEM OMMCHIBATh U U3y4YaTh peajlbHbIE MPOLIECCH U SIBICHUS:

OCO3HAaHHE POJIM MaTeMaTUKHU B pa3BuTUU Poccun u mupa;

BO3MO>XHOCTh IIPUBECTU MPUMEPHI U3 OTEUECTBEHHOM M BCEMHUPHON UCTOPHUHM MaTEMAaTUYECKUX
OTKPBITUH U UX aBTOPOB;

2) pa3BUTHE YMEHUH paboTaTh C y4eOHBIM MAaTEMAaTHYECKUM TEKCTOM (aHAJIM3UPOBATh, N3BICKAThH
HEOO0X0AUMYI0 HMH(POPMALIMIO), TOYHO M TIPaMOTHO BBIpaXKaTb CBOM MBICIM C IPUMEHEHUEM
MaTeMaTHYeCKON TEPMUHOJIOTUU U CUMBOJIMKHU, IIPOBOIUTh KJIAaCCU(PHUKALIUU, IOTHYECKUE 0OOCHOBAHUS,
JI0Ka3aTeJIbCTBA MATEMaTUUECKUX YTBEPKICHUM:

OIIEpUPOBAHUE MOHATUAMU: MHOXKECTBO, 2JIEMEHT MHOKECTBA, IIOAMHOXECTBO, IIPUHAIEKHOCTD,
HaXO0XJIEHHUE NIepecedeHts], 00bEeJMHEHHSI TOAMHOKECTBA B IPOCTEHIIINX CUTYaIUSAX;

pelleHHe CIOKETHBIX 3a/1a4 Pa3HbIX TUIIOB Ha Bce apu(METHUECKUE eHCTBHUS;

IpUMEHEHHE crioco0a MOMCKa PEelIeHus 3a7a4, B KOTOPOM pacCyKIEHHE CTPOUTCS OT YCIOBHS K
TpeOOBAHUIO WM OT TPEOOBaHMS K YCIOBHIO;

COCTaBJICHHE IUIAHA pEeUIeHMs] 3aJaud, BBIJCJICHHUE JTalloOB €€ pEeIIeHUs, HHTeplIpeTanus
BBIUYHCIIUTEIBHBIX PE3YJIbTATOB B 33J1a4€, UCCIICJOBAHNE ITOJIyYUEHHOTO PELICHMS 3a/1a4H;

HaXOXJEHUE MPOIEHTa OT YWCja, YHCia IO MPOLEHTY OT HEro, HaXOXKJIEHHs IMPOLEHTHOTO
OTHOIIECHHS [IBYX YHCEJ, HAaXOXXICHHS NPOLEHTHOIO CHIKEHUS WIM IPOLEHTHOTO IOBBIIICHUS
BEJIMYMHBI;

pEIlIeHNE JIOTUYECKUX 3a/1aY;

3) pa3BUTHE NPEACTABICHUN O YUCIIE U YUCIOBBIX CUCTEMAX OT HATypaJbHBIX /10 A€HCTBUTEIbHBIX
YHCEJl; OBJIAZICHUE HaBbIKAMHU YCTHBIX, TUCbMEHHBIX, NHCTPYMEHTAJIbHBIX BBIYUCICHUI:

OIepUpPOBaHNE MOHATUSIMHU: HaTypaJbHOE YHUCIIO, LIE0€ YUCII0, OOBIKHOBEHHAs APO0b, AeCATUYHAs
Ipo0b, CMEIIAHHOE YHCII0, pAllMOHAIBHOE YHCII0, HPPALIMOHAIBHOE YHCIIO;

UCIIOJIb30BaHUE CBOMCTBA 4YMCEI U 3aKOHOB apU(pMETHUYECKHX OIepaluil ¢ 4YuclaMu MpH
BBITIOJTHEHUH BBIYMCIICHUM;

WCIIOJIb30BAaHUE TPU3HAKOB AEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBIIOTHEHWH BBIYUCICHUN H
pELIEHNN 33/1a4;

BBITNIOJTHEHHE OKPYIJIEHUS YHCENl B COOTBETCTBUH C MTPaBUIIAMU;

CPaBHEHHE YHCET;

OlLICHMBAaHME 3HAYEHUS KBAJPAaTHOTO KOPHS U3 MOJIOKUTEIHHOIO LEJIOr0 YHCIa;

4) oBnasieHUE CUMBOJBHBIM SI3BIKOM aireOpbl, NpPUEMaMU BBIIOJHEHHUS TOXIECTBEHHBIX
peoOpa3oBaHUN BBIPAKEHUH, pEIIeHHUs YpaBHEHWH, CUCTEM YpaBHEHHMH, HEPAaBEHCTB U CHUCTEM
HEpaBEHCTB, YMEHHUS MOJICNIMPOBATh peaJbHbIC CHUTYyallUd Ha S3bIKE anreOpbl, HCCIea0BaTh
IIOCTPOCHHBIE MOJENIN C MCIOJIB30BaHUEM ammapara ajareOpbl, HMHTEPIPETUPOBATh MOJTYYEHHBIH
pe3yJIbTar:

BBINOJIHEHHE HECJIOKHBIX MPeoOpa30BaHUM Ul BBIUMCIICHUS 3HAUYEHHUI YMCIOBBIX BBIPAXKECHUH,
COJIEpIKAIMX CTENEHH C HATypaJIbHBIM I10KA3aTeNEM, CTEIIEHH C LIE€JbIM OTPULIATENIbHBIM I0KA3aTENEM;

BBIITOJIHEHHE HECIOXKHBIX NPeoOpa3oBaHUM IENbIX, APOOHO palMOHAIBHBIX BBIPAKEHUH U
BBIPQXEHUI C KBaJgpaTHBIMH KOPHSMH; DPACKpPBIBaTh CKOOKHM, MPHUBOAMUTH TOJOOHBIC Claraemele,
UCIOJIb30BaTh (POPMYIIBI COKPALICHHOTO YMHOXEHHUS;



pellleHne JIMHEHHBIX M KBaJApaTHBIX YPaBHEHMM U HEPABEHCTB, YPaBHEHHH W HEPaBEHCTB,
CBOJAIIUXCS K JTMHEWHBIM WA KBAJAPATHBIM, CUCTEM YpaBHEHUN U HEPABEHCTB, U300paKEHHUE PEIICHHIA
HEPABEHCTB M UX CUCTEM Ha YHCIIOBOM MPSAMOI;

5) oBnageHwe CUCTEMOW (YHKIMOHAIBHBIX TIOHSATUW, pa3BUTHE YMEHHS HCIIOIH30BATh
(GbyHKIIMOHATbHO-TpaduuecKue MpeICTaBICHUs] Al PEIIeHUsT Pa3IMYHbIX MaTeMaTHUYECKHUX 3ajad, JJIs
OIMCaHUsS U aHAJIN3a PEAJIbHBIX 3aBUCHMOCTEMN:

orpeziesieHue MOJI0KEHUSI TOUKH 110 €€ KOOpAMHATaM, KOOPAMHATHI TOYKHU IO €€ MOJOXKEHUIO Ha
IJIOCKOCTH;

HaxXOoXJeHue mo rpaduky 3HaueHuN (YHKIUHU, OOJACTH OIpeleeHHs, MHOXKECTBa 3HAUYCHUH,
Hylneld (QYHKIMH, TPOMEXKYTKOB 3HAKOIMOCTOSHCTBA, IPOMEKYTKOB BO3pacTaHWsl U yOBbIBaHWS,
HauOOJIBIIEr0 U HAMMEHbILIEr0 3HaYCHUS (PYHKIINH;

NOCTpOCHHE TpaduKa TUHEWHOW U KBaAPATHYHON (YHKIIUH;

ornepupoBaHHe Ha 0a30BOM YypOBHE MOHSATHSAMH: IOCIEIOBATEIbHOCTh, apudMeTHyecKas
Iporpeccusi, reoMeTpuuecKas porpeccus;

WCITOJIb30BaHNUE CBOMCTB JIMHEWHOW M KBaapaTHYHOW (YHKIUHA M HUX TpadUKOB IMPH pEIICHUU
3a/1a4 U3 IPYTuX y4eOHBIX MPEAMETOB;

6) oBIIaJilcHHE T€OMETPUYECKHM SI3BIKOM; Pa3BUTHE yMEHHUS HCIOJIb30BaTh €ro MJig OMHCAHUS
MPEIMETOB OKPYKAIOUIETO MHpA; Pa3BUTHE IMPOCTPAHCTBEHHBIX MPEICTABICHUN, HW300pa3UTEIbHBIX
YMEHHUI, HAaBBIKOB T€OMETPUUYECKIX MTOCTPOCHUM:

ONEpUPOBAHUE TOHATUSAMHU: (uUrypa, TOUKa, OTPE30K, NpsmMas, Jyd, JOMaHas, Yrod,
MHOTOYTOJIbHUK, TPEYTOJIbHUK U YETHIPEXYTOJIbHUK, MPSIMOYTOJbHUK U KBaapaT, OKPYKHOCTh U KPYT,
NPSIMOYTOJIBHBIN MapajuieNenunes, Kyo, map; n300paxeHne u3y4aeMbIx (GUTyp OT PyKH U C TIOMOIIBIO
JTUHENKU U UPKYIIS;

BBITIOJIHEHHE HM3MEPEHUs JIUH, PACCTOSIHUM, BEJIMYMUH YTJIOB C MOMOIIBI0 HWHCTPYMEHTOB ISt
WU3MEpEeHU IJINH U YIJIOB;

7) ¢dopMUpOBaHHE CHUCTEMATHYSCKUX 3HAHUH O IUIOCKHX (QUTypax ¥ HX CBOMCTBAX,
MPEJICTABJICHU O TMPOCTEUIINX TMPOCTPAHCTBEHHBIX TeEJaX; pa3BUTUE YMEHHH MOJEIHpPOBAHUS
pEaIbHBIX CUTYallUd Ha $I3bIKE F€OMETPHUH, UCCIE0BAaHUS MOCTPOECHHOM MOJENH € HCIOJb30BaHUEM
TE€OMETPUUYECKUX TOHITUNA M TEOpeM, ammapaTa anreOpbl, perieHus] TeOMETPUUYECKUX U MPAKTHUECKUX
3ajad:

ormepupoBaHue Ha 0a30BOM ypOBHE TMOHATUSMHU: PABEHCTBO (UTYp, MAPAIIIENbHOCT U
MEPICHIUKYIIIPHOCTD MPSIMBIX, YTIIBI MEXTY TPSIMBIMU, IEPIICHIUKYIISAP, HAKJIOHHAS, TIPOSKIINS

MIPOBE/ICHUE JI0KA3aTENBCTB B TEOMETPUH;

OlepupoBaHUEe Ha 0a30BOM YPOBHE MOHATHSMH: BEKTOpP, CyMMa BEKTOPOB, IIPOU3BEIEHNE BEKTOPA
Ha YKCJI0, KOOPAMHATHI HA TIIOCKOCTH;

pelIeHre 3a/1a4 Ha HaX0K/IeHUEe TeOMETPUYECKUX BEIMUYMH (JJIMHA U PACCTOSTHUE, BEJIMYMHA YIJIa,
IUIOMIA/b) TI0 00pa3liaM WK alropuTMam;

8) oBnazieHUE MPOCTEHIIMMHU CIIOCOOAMH TPEACTABICHUS M aHAIN3a CTATUCTUYECKUX JTaHHBIX;
(dbopMUpOBaHUE MIPEACTABICHHUH O CTATUCTUUECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM MHPE U O Pa3UYHbBIX
croco0ax WX HW3Y4YEHHUs, O MPOCTEUININX BEPOSTHOCTHBIX MOJENSAX; PA3BUTHE YMEHHH W3BJICKATh
nH(OpMaIINIO, TIPEJCTABICHHYIO B Ta0NHIIAX, HA JUarpammax, rpagukax, OMUChIBaTh U aHATU3UPOBATH
MaCCHBBI YHCIIOBBIX JIAHHBIX C MIOMOIIBIO MOIXOSANINX CTATUCTUICCKUX XapaKTEPUCTHK, UCIIOIh30BaTh
MMOHMMAaHHUE BEPOSATHOCTHBIX CBOMCTB OKPYKAIOIIUX SIBICHUN TP MPUHATHH PEIICHUN:

dbopMHUpOBaHKE MPEACTABICHUS O CTATUCTUYECKHX XapaKTEPHCTHKAX, BEPOSTHOCTH CIYYaHOTO
COOBITHS;

pelIeHre MPOCTEHIITNX KOMOMHATOPHBIX 33]1a4;

oTpesieNieHue OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTHK YHCIOBBIX HA0OPOB;

OIICHUBAHME U BHIYUCIICHUE BEPOSATHOCTH COOBITHS B IPOCTEUININX CITydasiX;

HAIMYUE TIPEJICTABICHHS O POJIM MPAKTUUECKU IOCTOBEPHBIX U MaJOBEPOSITHBIX COOBITUI, O POIH
3aKOHa OOJIBIINX YKCET B MACCOBBIX SIBJICHMSIX;

YMEHUE CpPaBHUBATH OCHOBHBIE CTATUCTUYECKHUE XapaKTEPUCTHKH, TMOJYyUYEHHbIE B IIpolecce
pelIeHrs MPUKIATHON 3a/1a4H, U3YyYeHHs] PEAIbHOTO SIBJICHUS;

9) pa3BuTHE YMEHUI MPUMEHSTH U3yUCHHBIC TTOHITHS, PE3yIbTaThl, METOBI IS PEIICHUS 3a1a4
MPAKTUYECKOI0 XapaKTepa U 3aJad U3 CMEXKHBIX TUCHUIUIMH C HCIOJIb30BaHHUEM IMPH HEOOXOAMMOCTH
CIPAaBOYHBIX MaTEPUATIOB, KOMITBIOTEpPA, MOJB30BATHCSA OIEHKON W MPUKUAKOW TPU MPAKTHUECKUX
pacuerax:

pacro3HaBaHHE BEPHBIX M HEBEPHBIX BHICKA3bIBAHMUIA,

OILICHMBAHME PE3YJIbTATOB BHIYMCICHUI MPU PELICHUH MPAKTUYECKUX 33]1aY;

BBHITIOJTHEHUE CPABHEHUS YMCEN B PEATbHBIX CUTYaIIUSX;



UCIOJIb30BAaHUE YMCIOBBIX BBIPRXKEHUI MPHU PELICHUU MPaKTHYECKUX 3a7ad U 3a7ad U3 JpYyrux
y4eOHBIX MIPEIMETOB;

pelleHne IPaKTUYECKUX 3a/1a4 ¢ IPUMEHEHUEM NTPOCTENIINX CBOUCTB QUTYp;

BBINOJIHEHUE MPOCTEHIINX MOCTPOSCHUH U M3MEPEHUH HAa MECTHOCTH, HEOOXOIUMBIX B PEalTbHOM
KHU3HU;

10) ¢opmupoBanue MHPOPMALMOHHOM M  ANTOPUTMHUECKOW KYIBTYphI; (OPMHUPOBAHUE
IIPEJCTABICHUS O KOMIIBIOTEpE KaK YHUBEPCAIbHOM YCTPOWCTBE 00pabOTKM MH(OpMaLK; pa3BUTHE
OCHOBHBIX HaBBIKOB U YMEHMM HCII0JIb30BAHNS KOMIIBIOTEPHBIX YCTPOICTB;

11) dbopmupoBanue npeacraBieHus 00 OCHOBHBIX U3y4aeMbIX MOHATUAX: HH(POpMALKS, AITOPUTM,
MOJEJb - ¥ UX CBOMCTBAX;

12) pa3BuTHE AITOPUTMHUYECKOTO MBILIUIEHUS, HEOOXOAMMOro Ui MpoQecCHOoHaNbHOM
NESTEIbHOCT B COBPEMEHHOM OOILECTBE; pa3BUTHE YMEHUN COCTAaBUTh M 3alMCcaTh AJITOPUTM JUIsS
KOHKPETHOT'O MCIIOJIHUTENS; (POpMUPOBAaHUE 3HAHUH 00 aJrOpUTMHUYECKUX KOHCTPYKIMSIX, JOTMUECKUX
3HAUEHUSAX U OlepalusxX; 3HAKOMCTBO C OJHHUM M3 S3bIKOB IPOrPaMMHpPOBAaHUS M OCHOBHBIMHU
AITOPUTMUYECKUMU CTPYKTYpaMU - TUHEUHOM, YCITOBHOM U LIMKJINYECKOM;

13) ¢dopmupoBanue ymeHuil ¢opMmamM3alMU W CTPYKTYPUPOBaHHS HWHGOPMAIUU, YMEHHS
BbIOMpPATh €HOCOO MpPEACTAaBICHUS JaHHBIX B COOTBETCTBMM C IIOCTABJICHHOHM 3amayeil - TaOIuIbl,
CXeMBbl, TrpaduKd, TUArpaMMbl, C HCIIOJIB30BAaHHEM COOTBETCTBYIOUIMX IPOTPAMMHBIX CpEICTB
00pabOTKH JTaHHBIX;

14) dopmupoBaHe HAaBBIKOB U YMEHHM 0€30MacHOrO U 11€J1IeCO00pa3HOro MOBEAEHUS MpU padoTe
C KOMIIBIOTEpPHBIMU IIporpaMMaMu U B VHTepHere, ymMeHMs cOOr0AaTh HOPMBI MH()OPMALIMOHHON
9THKU U NPaBa;

W3yuenne anredpsl O JAHHOM MPOTPaMMe CIIOCOOCTBYET (hOPMUPOBAHHIO Y

yJaluxcs JUYHOCTHBIX, MeTalpeIMeTHbIX U NPeJIMeTHBIX Pe3y/1bTaTOB 00yueHMs,
COOTBETCTBYIOLIUX TpeboBaHUAM DeiepaibHOr0 TOCyJapCTBEHHOTO 00pa30BaTeIbHOrO CTaHAapTa
OCHOBHOT0 00111eT0 00pa3oBaHusl.

JInyHOCTHBIE pe3yJIbTaThI:

1. BocmuTaHME POCCUMCKON I'pa)IaHCKON UACHTUYHOCTH: IaTPUOTHU3Ma, yBakeHHs K OTeuecTBy,
OCO3HaHHE BKJIaJa OTEUECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBON HAYKH;

2. OTBETCTBEHHOE OTHOLICHHE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH 00yYaromuxcs K
CaMOpa3BUTHIO U CaMOOOPa30BaHNIO Ha OCHOBE MOTHBAILINY K 00YUYEHHIO U TO3HAHUIO;

3. 0CO3HaHHBIN BHIOOP U MOCTPOCHHUE NalbHENIIEeNH HHIMBUAYAIbHONW TPAeKTOPHH 00pa30BaHUs HA
0a3e OpUEHTUPOBKHU B Mupe npodeccuit 1 npoPeccuOHANbHBIX MPEANOUYTEHUN ¢ YIETOM
YCTOMUYMBBIX NTO3HABATEIbHBIX HHTEPECOB, a TAK)KE HA OCHOBE ()OPMHUPOBAHHUS YBAKHUTEIHHOTO
OTHOIIEHHUS K
TPYZy, Pa3BUTHUE OIBITA yYACTHUS B COLUAIBHO 3HAYMMOM TPYZAE;

4. yMeHue KOHTPOJIMPOBATh MPOLIECC U PE3yJIbTAT yUeOHOU U MaTeMAaTUYECKOM e TeIbHOCTH;

5. KpUTUYHOCTH MBILIUICHUS, UHUIIMATHBA, HAXOAYNBOCTh, aKTUBHOCTD IIPU PELLIEHUU
MaTeMaTHYeCKUX 3ajau.

MeTtanpeamMeTHbie pe3yJbTaThl:

1. yMeHue caMOCTOSITETbHO ONPEIENIATh LIEIH CBOEro 00y4eHusl, CTaBUTh U (POPMYIUPOBATH IS
ce0s1 HOBbIE 3aJ]auu B yu€0e, pa3BUBaTh MOTHUBBI U HHTEPECHI CBOEH MMO3HABATEIbHOM
NeSITeNIbHOCTH;

2. yME€HHuE COOTHOCUTb CBOM JICHCTBUS C INIAHUPYEMBIMU PE3YyJIbTaTaAMH, OCYLIECTBIIATH KOHTPOJIb
CBOEH JIESATENIbHOCTH B MPOILIECCEe JOCTHXKEHUS pe3yibTaTa, ONPeaesaTh ClIOCOObI JeCTBHI B
paMKax IpeasIoKEHHBIX YCIOBUHM U TpeOOBaHUH, KOPPEKTUPOBATH CBOU ACUCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYyaLNEH;

3. yMeHHue onpeiensTh MOHATHA, CO3/IaBaTh 000OIIEHNs, YCTaHABIMBATh AaHAJIOTHH,
KJIacCU(UIUPOBATH, CAMOCTOSITEILHO BHIOMPATh OCHOBAHUS M KPUTEPHUH ISl Ki1acCU(UKAIINY;

4. yMeHue ycTaHaBIMBaTh IPUYMHHO-CIIECTBEHHBIE CBSA3H, CTPOUTH JIOTHYECKOE PACCYXkIECHNUE,
YMO3aKJII0YeHNe (MHAYKTUBHOE, 1eAYKTUBHOE 1 110 aHAJIOTUN) U AeJIaTh BBIBObI;

5. pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH UCIOIB30BAHUS HHPOPMALIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHH;

6. mepBOHauYaNbHbIEC IPEACTABICHU 00 UAEAX U O METOJaX MaTeMaTUKH KaK 00 yHUBEPCATbHOM
A3bIKE HAYKU M TEXHUKHU, O CPEICTBE MOAEIMPOBAHUS SBJICHUN U ITPOLIECCOB;

7. yMEHHe BHJIETh MaTEMaTUYECKYIO 3a7ady B KOHTEKCTE MPOOIEMHOM CUTYAIMH B APYTHX
JUCLUIUIMHAX, B OKpPYXKaOIleH KU3HU;



8. yMeHHue HaXOAWTh B PA3IUYHBIX HCTOUHMKAX HHPOPMALUIO, HEOOXOJUMYIO 7Sl pEIICHUS
MaTeMaTHYECKUX 3a]1a4, U MPEJICTaBIATh €€ B IOHATHON opMe, IPUHIUMATh
peleHue B yCIOBUAX HEMOJIHON WM U30BITOYHOM, TOYHOW MU BEPOSTHOCTHON MH(POPMAIIIH;

9. yMeHue MOHMMATh M UCIIOJIH30BaTh MATEMAaTHUECKHUE CPEACTBA HATIATHOCTH (TpaduKH,
TaOJIUIBI, CXEMBI U JIp.) Ul WILIFOCTPALMY, HHTEPIIPETALUH, apTyMEHTALlUY;

10. ymeHue BpIIBUraTh TMIIOTE3bI IPU PEILICHUH 3ajau, IOHUMAaTh HEOOXOAUMOCTb UX IIPOBEPKU;

11. noHMMaHue CYIHOCTH AITOPUTMUYECKUX IPEANMCAHUNA U YMEHUE IECTBOBAaTh B COOTBETCTBUU
C MPEJIOKEHHBIM AJITOPUTMOM.

IIpenmerHbie pe3yabTaThl:

1. oco3HaHuE 3HAYEHUS MAaTEMATHKU JJIs1 IOBCEITHEBHOM JKHU3HU YEIIOBEKA;

2. mpencTaBlIeHHE O MaTEMAaTUYECKON HayKe Kak cepe MaTeMaTH4eCcKOM esTeIbHOCTH, 00 JTanax
e€ pa3BUTHs, O €€ 3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIM3ALINY;

3. pa3BuTHE yMEHUI paboTaTh C yueOHBIM MaTEMATUYECKUM TEKCTOM (aHAJIU3UPOBATh, U3BJIEKATh
HE00X0AUMYI0 HH(POPMAIIHIO), TOYHO U TPAMOTHO BBIPa)KaTh CBOM MBICITH C TPUMEHEHHEM
MaTeMaTHYeCKOM TEPMUHOJIOTMH U CUMBOJIMKH, IIPOBOAMUTD KIacCU(PUKALMU, JIOTHYECKHE
000CHOBaHUS,

4. BnaseHue 0a30BBIM MOHATHUHHBIM alllapaToM I10 OCHOBHBIM Pa3/ieiaM COJCpKaHUS;

CUCTEMAaTUYECKUE 3HAHUS O (PYHKIUAX U UX CBONCTBAX;

e IPAKTUYECKU 3HAYMMbIC MATEMAaTUYECKUE YMEHUS U HABBIKH, UX IIPUMEHEHNE K PELICHUIO
MaTeMaTHYECKUX U HEMaTeMaTHYECKUX 3a]a4, IPEAI0JIaraiollee yMeHus:

e BBINOJIHATH BBIYHUCIICHUS C JEHCTBUTEIbHBIMY YUCIIAMU; PELLIATh YPAaBHEHUS, HEPAaBEHCTBA,
CUCTEMbI YPaBHEHHI U HEPABEHCTB;

e pelaTh TEKCTOBbIE 33J1a4l apu(PMETHUECKUM CIIOCOOOM, C IIOMOLIbIO COCTABICHHS U PELICHUS
YPAaBHEHUM, CUCTEM YPAaBHEHUM U HEPABEHCTB;

e  HCHOJB30BATh AITe€OpPANYECKU A3bIK JJIS1 ONUCAHUS MPEAMETOB OKPYKAIOLIEr0 MUPa U
CO3/1aHUS COOTBETCTBYIOIINX MAaTEMATUYECKUX MOJEIIEH;

e IPOBOJUTH NPAKTHYECKUE PACUETHI: BEIUMCIICHUS C IPOLEHTAMU, BBIYUCIICHUS C YUCIOBBIMU
MIOCJIEI0BATEIbHOCTSAMH, BBIYUCIICHUS CTATUCTUYECKUX XapPAKTEPUCTHUK, BBHITIOJTHEHHE
NpUOINKEHHBIX BBIYMCICHUH;

e BBINOJIHATH TOKJECTBEHHbIE MPEe0OpPa30BaHUs palllOHAILHBIX BbIPAKEHUI;

e BBINOJIHATH ONEpPALUU HAJl MHOKECTBAMU;

e HccnenoBaTh QYHKIUU U CTPOUTH UX IpaduKi;

e YHTaTh M UCHOJIB30BATH HH(POPMALIUIO, TPEJICTABICHHYIO B BH/I€ TAOJIULIbI, AUATPAMMBbI
(cronOyaroit WK KpyroBoi);

e pelarh MpocTelre KOMOMHATOPHBIE 3aJauu.

b

JInuHOCTHBIE, MeTanpeAMeTHbIEe M NIpeAMeTHbIe Pe3yIbTAThl 0CBOCHHUS] Y1eOHOI0 nmpeaMeTa
«Aaredpa»
B3aumocssi3p pe3ysabTaToB ocBoeHUs mpeameTa «MaTemMaThkay MOKHO CUCTEMHO NMPEACTaBUTh B BUJIE
cxemsl. [Ipu 3Tom 0603HaueHue JIP yka3piBaeT, 4TO MPOABMKEHHUE yHalIUXcs K HOBBIM
O6paSOBaTeJ'IBHI)IM pe3yjibTaTaM MPOUCXOJUT B COOTBETCTBUU C JIMHHUAMU PA3BUTHUA CPCACTBAMU
IpeaMeTa.

7-9 knaccol
JIMYHOCTHBIMH pe3y/ibTaTaMM U3y4eHUs Ipeamera «Airedpay » B Buae yueObHoro kypea 7 — 9 xiacc
ABJIAIOTCA CIENYIOIINE Ka4eCTBa:

e HE3aBUCUMOCTb U KPUTHUYHOCTbH MBIIIICHHUS;

e BOJISl M HACTOMYMBOCTH B IOCTHKEHUU 1I€IIH;

e c(hOPMHUPOBAHHOCTH OTBETCTBEHHOT'O OTHOLICHHUS K YYEHHUIO, TOTOBHOCTh M CIOCOOHOCTH
o0yJaroImuxcs K CaMOPa3BUTHIO U CaMOOOPa30BaHHUIO Ha OCHOBE MOTHUBALMU K OOYYEHUIO U I10-
3HaHUIO, BEIOOPY JasbHEIIero oopazoBanus Ha 0a3e OPHEHTUPOBKU B MHpe npodeccuii u
po¢eCCHOHATIBHBIX MPEANOYTEHUH, 0CO3HAHHOMY IIOCTPOEHHIO HHANBUYaIbHOM 00pa3o-
BATEJIbHOU TPACKTOPHUHU C YUETOM YCTOMUYUBBIX MI03HABATEIIbHBIX HHTEPECOB;

e c(hOPMHUPOBAHHOCTH LIEJIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTHKH;

e c(hOpMUPOBAHHOCTh KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOLLIEHUH U COTPYIHUYECTBE CO
CBEpCTHUKAMHU, CTapIIUMH U MIIAIIUMH, B 00pa30BaTeIbHON, OOIECTBEHHO MOJIE3HON, y4eOHO-
HCCIIEI0BATEIbCKOM, TBOPUYECKON U IPYTUX BUJAX NEATEINBHOCTH;



e yYMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTb CBOU MBICIU B YCTHOM M MUCBMEHHOW peun, IOHUMATh
CMBICJI TIOCTaBJIEHHOH 334y, BbICTpauBaTh apryMEHTALUIO, [IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEDBI;

e MPEICTABICHHE O MATEMAaTUYECKOM HayKe Kak chepe YeTOBEUECKON AeATeNbHOCTH, 00 dTamnax eé
pa3BUTHsA, O €€ 3HAYMMOCTH JJI PA3BUTHUS LIUBUIA3ALINH;

e KPUTUYHOCTb MBIIUIEHUS], yMEHHE PACIIO3HABATDH JJOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHMSI,
OTJIMYaTh FMIIOTE3Y OT (aKTa;

e KpPEAaTHBHOCTb MBIIUIEHUS, MHUIIMATHBA, HAXOAUYMBOCTb, aKTUBHOCTb IIPU PELLICHUU
anreOpanyecKux 3a1ay;

e yYMEHHE KOHTPOJMPOBATH MPOLIECC U PE3YNIbTAT YUeOHON MaTeMaTHYECKON AEATEIbHOCTH;

e  CHOCOOHOCTH K YMOLMOHAJIbHOMY BOCHPUATHIO MaTeMaTUYECKUX 00BEKTOB, 3a/1a4, PELICHUH,
paccyXIeHHi.

Cpedcmeom docmudicenus Imux pe3yibmamos A6IAemcs:

e CHCTEMa 33/1aHui Y4eOHHKOB;

e IIpEJCTaBJICHHAs B ydeOHUKAX B SBHOM BUJIE OpraHMU3aLUs MaTepuaia 1o NpUHLIUIY MUHUMAKCA;

e  HCIIOJIb30BaHUE COBOKYITHOCTH TEXHOJIOTHI, OPUEHTUPOBAHHBIX HA PA3BUTHE CAMOCTOSATEIbHOCTH
Y KPUTUYHOCTHU MBIIUICHUS: TEXHOJIOTHUS MPOOJIEMHOI0 AUAI0ra, TEXHOJIOIUs IPOAYKTHBHOIO
YTEHUSI, TEXHOJIOTHS OLICHUBAHUSI.

MeTtanpeaMeTHBIMH pe3yJibTaTaMu U3ydeHUs Kypca «MareMmaThkay sSBiseTcss popMUpOBaHUE
YHHUBEpCcaJIbHbIX yueOHbIX neiictuii (VY ):
PeryastuBusbie YY/I:

7-9-11 Knaccol

e CaMOCTOATEIBHO 0OHapysicudams U GOPMYIUPOBATH YUSOHYIO MPOOIEMY B KIIACCHON U
WHIUBUAYAIbHON Y4eOHOH 1eATeIbHOCTH;

e 6bl08UCAMb BEPCHH PEUICHHUS MTPOOIEMBI, 0CO3HABATh KOHEYHBIN Pe3yiIbTaT, BHIOUPATh CPEACTBA
JOCTUKEHHUS 1IETTH U3 TPEUI0KEHHBIX WM UX HCKATh CAMOCTOSTENBHO;

e cocmaenams (MHAMBUAYAIBHO WIN B TPYIINE) TUIaH PeLeHUs IpoOieMbl (BBIMOIHEHUS IPOEKTA);

e paboTas Mo MPeAI0KEHHOMY HIIM CAaMOCTOSITENIbHO COCTABICHHOMY IUIaHY, UCNOIb308amMb HAPSILY
C OCHOBHBIMH U JIOTIOJIHUTEILHBIE CPENICTBA (CIIPABOYHAs JINTEPATYPA, CIIOKHBIEK TPHOOPHI,
KOMIIBIOTED);

e NIAHUPOBAMb CBOIO MHAMBHUIYyAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

e pabomams MO CAMOCTOATEIHLHO COCTABIEHHOMY TUIaHY, CBEPSISICh C HUM U C IIENbIO JIEATEIbHOCTH,
WCTIPABJISISl OIIMOKH, UCTIONB3Ysl CAMOCTOSITENILHO MOI0O0OpaHHBIE CPEACTBA (B TOM YHCIIE U
WnTepHer);

e CBODOOJIHO 10/16308ambCsl BRIPAOOTAaHHBIMH KPUTEPUSIMH OIICHKH U CAMOOIICHKH, UCXO/IS U3 TIeTTH ’
UMEIOIIUXCS KPUTEPUEB, pa3inyasi pe3yiabTaT U COCOObI IeHCTBUI;

e B XOjI€ NIPEJICTaBICHUSI IPOEKTA 0a8amb OYeHK) €ro pe3yabTaTaM;

e  CaMOCTOATEIBHO OCO3HABAMb IPUUUHBI CBOETO YCIIeXa UM HEeyCleXa U HaXOJUTh CIIOCOOBIBBIX0/1a
U3 CUTYaIlNH HEYCIIeXa;

e YMemb OYeHums CTENEHb YCIEIIHOCTH CBOCH MHINBUIYAIbHOM 00pa30BaTeIbHON AeSITEeNbHOCTH;

e J1aBaTh OIIEHKY CBOMM JIMYHBIM Ka4eCTBaM H YepTaM XapakTepa («KaKoB si»), OTPEICISITh
HAMPBJICHUS CBOETO Pa3BUTHS («KAKUM 51 XOUY CTAaThy, «4TO MHE JIJIsl 3TOTO HAJIO CIIENATh)

Cpeocmeom ¢hopmuposanus pecynamusnvix Y V/I cnyorcam mexnono2us cucmemHo-0esimenbHOCHHO20
nooxo00a Ha smane usy4yeHusi HO8020 MAMePUAd U MexHOL02Us OYEeHUBAHUs 00PA3068aAMENbHBIX
docmudiceHutl (Y4eOHbIX YCnexos).

Ilo3nasamenvuvie YY/I:

7-9-11 knaccwl

— GHANU3UPOBAMb, CPABHUBAMD, KIACCUDUYUPOSamMb U 0000ujamb PAKTHI U SBICHUS;

— ocywecmensims CpaBHEHHE, CEPHALINIO U KIIACCH(PHUKAINIO, CAMOCTOSTEIILHO BEIONPAst OCHOBAHUS U
KPUTEPUH I YKa3aHHBIX JIOTHYECKUX OIEPAIIHii; CTPOUTH KIacCU(DUKAIIIO TYyTEM TUXOTOMUYECKOTO
JeneHus (Ha OCHOBE OTPUIIAHHMS);

— cmpoumy JOTHYECKH 000CHOBAHHOE PacCyKIEHUE, BKIIOYAIOIIEe YCTAHOBIICHUE TPUYUHHO-
CIICICTBEHHEBIX CBS3€H;

— co30a8amb MaTeMaTHYECKUE MOJICIIH;

— COCTaBJISITh T€3UCHI, PA3TUYHbIE BUIBI TNIAHOB (IIPOCTHIX, CIIOXKHBIX U T.11.). [IpeoOpa3oBbIBaTh
nH(OPMAIIHIO U3 OAHOTO BUJA B IPYTroi (TaOIHIly B TEKCT, IUarpaMMy U TIp.);

— @bIYUMbIBAMb BCE YPOBHU TEKCTOBOM MH(OpMaLIUU.




— yMemb onpeoessimsb BO3MOKHbIE HCTOYHUKN HEOOXOUMBIX CBEIEHUH, MPOU3BOAUTH TOUCK
nH(OpMaIIUY, aHATTU3UPOBATH U OIICHUBATH €€ JTOCTOBEPHOCTb.
— MOHKMas MO3UIIUIO IPYTOro YENIOBEKa, pa3iuuams B €ro pedu: MHEHHE (TOUKY 3peHus),
JI0Ka3aTeNIbCTBO (aPTyMEHTHI), (PAKThI; TUTIOTE3bI, AKCHOMBI, TEOpUH. J{JIs1 3ITOr0 CaMOCTOSITENTEHO
MCIOJIb30BaTh PA3IMYHbIE BUbI YTEHUA (M3yUarolee, IPOCMOTPOBOE, 03HAKOMUTENIBHOE, IOMCKOBOE),
MIPUEMBI CITYLLIAHMUS.
— caMOMYy c030a6ams UCTOYHUKU HHPOPMAIIMK Pa3HOTO THUIIA U AJISl Pa3HbIX ayIUTOPUN, COONIOAATh
MH(GOPMALMOHHYIO TUTHEHY U MpaBHia HH(POPMAITMOHHON 6€30IaCHOCTH;
— YyMemb UCNOb3068aMb KOMIIBIOTEPHBIE U KOMMYHHKALMOHHBIE TEXHOJIOTMU KaK HHCTPYMEHT IS
JOCTHKCHHSI CBOUX IIeTie. YMETh BBIOUPATh aJIeKBATHBIC 3a/1a4€¢ NHCTPYMEHTAIBHBIE IPOTPaAMMHO-
anmnapaTHble CPEICTBA U CEPBHCHI.
Cpeocmeom ¢hopmuposanus no3HaBatenbHbIX Y'Y [l ciayxar yueOHBIN MaTepHall U MPEkKIAE BCETO
MPOIYKTUBHBIE 3aJ]aHusl yueOHMKa, TO3BOJISIONINE POABUTATHCS IO BCEM IIECTU JTUHUSIM Pa3BUTHSL.
1-a JIP — Mcnonp30BaHne MaTeMAaTUYECKUX 3HAHUM JUIsl pEIIEHUS Pa3IMYHbIX MaTEMAaTUYECKUX 3a]1a4 U
OLICHKH ITOJIyYEHHBIX PE3YJIbTATOB.
2-5 JIP — COBOKYIHOCTh YMEHUH 10 UCII0JIB30BAHUIO JOKA3aTEIbHON MaTEMaTHYECKON peyn.
3-s JIP — CoBOKYMHOCThH YMeHU# 1o paboTe ¢ nHpopMaiuei, B TOM YUCIe U C pa3InYHbIMU
MaTeMaTUYEeCKUMHU TEKCTAMH.
4-5 JIP — YMeHus Ucnonbp30BaTh MATEMATHUECKUE CPENICTBA JIJISl U3YUEHUS U ONMCAHUS PEATIbHBIX
MPOLECCOB U SIBJICHUI.
5-s JIP — He3aBUCHUMOCTD M KPUTUYHOCTDH MBILIUICHUS.
6-s1 JIP — Bosist 1 HACTOWYMBOCTH B JOCTH)KEHUH LIEITH.
Kommynuxamuenwvie YY/I:
7 — 9-11 Knaccol

e  CaMOCTOATEIBHO Op2aHu306vi6ams yieOHOE B3aUMOICHCTBUE B TpyIIe (ONpeAensiTh OOIIHEe LeH,

JIOTOBapUBaTHCA APYT € APYroM U T.1.);

e OTCTauBas CBOIO TOUKY 3PEHUS, NPUBOOUMb ap2yMeHmbl, TOITBEPKIas UX (haKTaMu;

e B JIUCKYCCHH yMemb 8blO8UHYMb KOHTPAPTYMEHTHI;

e  YUHUTHCS KpUMUYHO OMHOCUMbC K CBOEMY MHEHHIO, C JOCTOMHCTBOM NPU3HABAMb OIIMOOUYHOCTh

CBOETO MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTHPOBATH €T0;
e TMOHUMAs MO3UIIMIO IPYTOT0, paziuiams B €ro peun: MHEHUE (TOUKY 3peHHs), TOKa3aTeIbCTBO
(aprymenTsl), GakThl; TUTIOTE3bI, AKCUOMBI, TEOPUH;

e  yMembd B3TIISIHYTh HAa CUTYAIMIO C MHOW MO3UIIUHN U 00208APUBAMbCA C TIOABMH UHBIX MTO3UIUH.
Cpeocmeom ¢hopmuposanusi KOMMYHUKATUBHBIX Y'Y J] cily>kKaT TEXHOIOTHUS TPOOJIEMHOTO AHAJIOTa
(moOy»)AaroImuii U OABOASIIUIN UATIOT) U OpraHU3aIs padOThl B MAJIBIX TPYIINAax, TAKKE
HCIOJIb30BaHUE HAa YPOKaxX 3JIEMEHTOB TEXHOJIOTHH MPOYKTUBHOTO YTEHUSI.

IIpeamerHble:

1) ymeHue paboTaTh ¢ MAaTEMaTUYECKUM TEKCTOM (CTPYKTYpHUpOBaHUE, U3BJICUEHHUE HEOOXOIUMOM
nH(pOpMaIKN), TOYHO ¥ TPAMOTHO BbIpa)kaTh CBOU MBICIU B YCTHOM U MUCHMEHHOW peuu, MpUMeEHss
MaTEMaTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, UCIIOJIb30BaTh Pa3JIMUHBIE S3bIKM MaTEMATUKU
(crmoBecHbIN, CUMBOJIMYECKHH, IpaduuecKkuii), 000CHOBBIBATH CYXKICHHUS, IPOBOJUTH KiIacCU(UKAIINIO,
JI0Ka3bIBaTh MAaTEMaTUUYECKUE YTBEPKIACHMS;

2) BnageHue 0a30BbIM MOHATUHHBIM allllapaToM: UMETh MIPE/ICTABICHHE O YKCIIe, BIaIeHHe
CHMBOJIbHBIM SI3bIKOM aJIreOphbl, 3HAaHUE AJIEMEHTAPHBIX (QYHKIIMOHAJIBHBIX 3aBUCUMOCTEH,
(dbopMHpOBaHUE MPEJICTABICHUI O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEabHOM MHUPE U O Pa3IUUHbIX
crnocofax uX U3y4eHHst, 00 0OCOOEHHOCTSIX BBIBOJOB M ITPOrHO30B, HOCAIINX BEPOSITHOCTHBINA XapakTep;
3) yMeHue BBINOJIHATH anredpandyeckue npeoOpazoBaHus palllOHAIBHBIX BBIPAXKEHUN, TPUMEHSTh UX
JUIsL pelIeHnsl y9eOHbIX MaTeMaTHYEeCKUX 3a/1a4 U 3371a4, BOZHUKAIOUIMX B CMEXHBIX y4eOHBIX
npenMerax;

4) yMeHHe MOJIb30BATHCS MATEMATUIECKUMHU (POPMYITAMU M CaMOCTOSITEIHHO COCTABIATH (POPMYIIBI
3aBHCUMOCTEH MEX/ly BETM UMHAMH HAa OCHOBE OOOOIIIEHHUS YaCTHBIX CIIy4aeB U SKCIEPUMEHTA;

5) yMeHue pemath JMHEWHbBIE U KBAJApAaTHBIE YPABHEHNUS U HEPA"BEHCTBA, a TAK)KE IPUBOJINUMBIE K HUM
YpaBHEHMsI, HEPAaBEHCTBA, CUCTEMBI; IPUMEHATH IpadUuecKue NpeACTaBICHUS sl peIeHHs U
UCCIIEIOBaHMs YpaBHEHUM, HEPABEHCTB, CUCTEM; IIPUMEHSTh NIOJyUYEHHbIE YMEHHUS Ul PEILICHNUS 3a1a4
U3 MaTeMaTHKH, CMEKHBIX IIPEIMETOB, IPAKTUKU;

6) oBIaZEHUE CUCTEMOMN (PYHKIMOHAIBHBIX NOHATHH, ()YHKIIMO "HAJIBHBIM SI3BIKOM M CUMBOJIUKOM,
YMEHHUE CTPOUTh rpauku (yHKIMN, OMUCHIBATh UX CBOMCTBA, UCIOJIB30BaTh (DYHKIIMO "HAIBHO-



rpaduyeckue NpeCTaBIeHUs U1 ONMCAHUS U aHAJIM3a MaTeMaTHYECKHX 3a]1a4 U peajbHbIX
3aBHCUMOCTEH;
7) oBIazeHHEe OCHOBHBIMH CIIOCOOaMU MPEACTABICHUS U aHANIN3a CTATUCTUYECKUX JAHHBIX; YMEHUE
peliaTh 3a7a4u Ha HaX0XK/IEHHUE YaCTOTHI M BEPOSITHOCTU CIIy9allHBIX COOBITHIA,
8) ymeHHe MPUMEHATh U3yUEHHbIEC TOHSITHS, PE3YIbTaThl U METOAbI IIPU PEILICHUH 3a/1a4d U3 Pa3IMYHBIX
pa3zesoB Kypca, B TOM 4KCIIe 3ajia4, HE CBOJSIINXCS K HEOCPEACTBEHHOMY ITPUMEHEHUIO U3BECTHBIX
QJIITOPUTMOB.
Aneebpauueckue sbipasxicenus
BbINyCKHUK HAY4YUTCS:
e  ONEPUPOBATH MOHATUSIMHU «TOXKIECTBOY, «TOXKIECCTBEHHOE MTPeoOpa30BaHKEy, pEIllaTh 3a/1a4u,
coJieprkaiire OyKBeHHbIE JaHHbIE, padoTaTh ¢ PopMyIamMu;
e  ONEpPUPOBATH MOHSITUEM «KBAJPATHBIA KOPEHBY, MPUMEHSThH €r0 B BHIYMCICHUSIX;
BBITIOJHATH MpeoOpa3oBaHUE BHIPAXKEHUN, COJEPKAIIUX CTEIICHHU C IIeJIbIMU IT0Ka3aTeIsIMu 1
KBaJpaTHbIC KOPHU;
e BBINOJIHATH TOKJECTBEHHBIE MPE0OPA30BaHUS PALIMOHAIBHBIX BBIPAXXEHHUI Ha OCHOBE MPABUII
JCHCTBHI HAJL MHOTOWICHAMH U allreOpandecKuMH Jpo0siMHU;
e BBINOJIHATDH PA3I0KEHHE MHOTOUJICHOB Ha MHOKUTEIH.
BhInyCKHUK NMOJYYUT BO3MOKHOCTD:
e BBINOJIHATH MHOTOIIIArOBbIE MPe0oOpa30BaHUs PallMOHAIBHBIX BBIPAXKEHUH, TPUMEHSIS IIUPOKHIA
Habop croco0OB U PUEMOB;
e MPUMEHSATH TOXKAECTBEHHbIE MPEOOPA30BAHMS ISl PEHICHUS 3a/1a4 U3 PAa3INYHBIX Pa3/IeioB

Kypca.

Ypasnenus
BhpInyCKHUK HAy4YuTCH:

e pemiaTh OCHOBHBIE BU/IbI PAllMOHAIIBHBIX YPaBHEHUH C OIHOM MEpEMEHHON, CUCTEMBI JIBYX
YpaBHEHUH C ABYMsI IEPEMEHHBIMY;

e TOHMMAaTh YpaBHEHME KaK Ba)KHEHUIIYI0O MATEMaTUUYECKYIO MOJEIb AJIsl ONMCAaHUS U U3yUEHUs
pa3sHOOOpa3HbIX peabHBIX CUTYAlMH, peIIaTh TEKCTOBBIE 33/1a4M alNreOpandyecKuM METOJI0M;

e MPUMEHATH I'paduuecKue NpeaACcTaBICHUS s UCCIEA0BaHNS YPaBHEHUH, UCCIEI0BaHUs U
pELIEHNs CUCTEM YPABHEHMH € ABYMs IEPEMEHHBIMHU.

BbInycKHUK MOJIYYUT BO3MOKHOCTD:

e  OBJAJETh CHELHUAIBHBIMU IPUEMAMU PEIICHNS YPABHEHUN U CHCTEM YPaBHEHUH; YBEPEHHO
MIPUMEHSITH alapar ypaBHEHUHN Ui pellieHus] pa3HOOOpa3HbIX 3a]a4 U3 MaTeMaTHKH, CMEKHBIX
IIPEIMETOB, IPAKTUKH;

e MPUMEHATH TpaduuecKue MpeACTaBICHUS 7S UCCIIE0BAaHNs YPaBHEHUH, CUCTEM ypaBHEHUH,
cojiepKalux OyKBeHHbIE KO3 (DUITUESHTHI.

Hepasencmea
BopinycKHUK Hay4YuTCH:

e TIOHUMAaTh TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIE C OTHOIIIEHHEM HEPaBEHCTBA, CBOMCTBA
YHCJIOBBIX HEPABEHCTB;

e pemaTh JUHEWHBbIE HEPABEHCTBA C OAHON EPEMEHHOM U UX CUCTEMBI;

e pelaTh KBaJpaTHbIE HEPABEHCTBA C ONOPOM Ha rpadUuecKue MpeICTaBIeHuUs;

e TMPUMEHSATH annapaT HEPABEHCTB JJISl PELICHHS 3a7a4 U3 Pa3IMYHBIX pa3/ieloB Kypca.
BbInyCKHHUK MOJIYy4YHT BO3MOKHOCTD:

e OCBOHUTH pa3HOOOpa3HbIe MPUEMBI 1I0KA3aTEIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTH anmapar
HEpPaBEHCTB IS PELICHUs Pa3HOOOPa3HBIX MaTeMaTHUECKUX 3aj[ay, 3a/1a4 U3 CMEKHBIX
MIPEeIMETOB U MPAKTUKH;

e MPHUMEHATH rpaduyeckre NpeaCcTaBiICHUs A HCCIEeI0BaHNs HEPAaBEHCTB, CHCTEM HEPABEHCTB,
coJiepKaux OyKBeHHbIE KOI(PPUITUEHTHI.

Yucnosvie mnoorcecmea
BbInyCKHUK HAY4YUTCSH:

e [IOHMMAaTh TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIE C TIOHATHEM MHOKECTBA, BBIIIOJIHATH
ONepalny HaJl MHOKECTBAMU;

e  HCIIOJIb30BaTh HAYAJIbHBIE NIPEICTABICHUS O MHOYKECTBE IEHCTBUTEIBHBIX YUCEIL.

BbINyCKHUK MOJYYUT BO3MOKHOCTD:

e  pa3BUBaTh NPEACTABIECHUE O MHOKECTBAX;

e DPa3BHUBATh NPEICTABICHUE O YNCIIE U YACIOBBIX CUCTEMAX OT HATYPAIBHBIX J0 JEHCTBUTEIbHBIX
YKCEJl; O POJIU BBIYMCIIEHUI B IPAKTHKE;




e  Pa3BUThH U YIIIYOUTH 3HAHUS O AECATUYHON 3aMUCH ACHCTBUTEIBHBIX YnceN (IepUoANYECcKre U

HETNepUOIUYECKUE IpooH).
Dyukyuu
BbINyCKHUK HAY4YUTCS:

e TOHUMATh U UCIIOJIb30BaTh (DYHKIMOHAILHBIE MOHSTHS, A3bIK (TEPMUHBI, CHMBOJIMUECKHE
0003HaYCHHUS ),

e  CTpPOUTH IpaUKH dJIEMEHTAPHBIX (PYHKIIHI, UCCIIEI0BATh CBOMCTBA YUCIOBBIX (PYHKIINN Ha
OCHOBE M3YyUYEHHUS MOBEICHUS UX TPa(UKOB;

e TMOHUMATh PYHKIIMIO KaK BOKHEHIIIYI0 MaTeMaTUYECKYIO MOJIENb JIJIsl OMMCAHUS MPOLIECCOB U
SBJICHUI OKPY’KAIOIIET0 MUPA, MPUMEHATH ()YHKIIMOHATIBHBIHN S3BIK JJISl ONMUCAHUS U
HCCIIEIOBaHMS 3aBUCUMOCTEN MEXy PU3NYECKUMH BEIMYNHAMY,

e TIOHMMATh U UCTOJB30BATH SI3BIK MTOCIIEIOBATEIBHOCTEN (TEPMUHBI, CHMBOIMYECKHE
0003HaueHHUs ),

IPUMEHATH (POPMYIIBI, CBSI3aHHBIE C ApU(PMETHUECKON U TEOMETPUUYECKON TIPOTPECCUSIMH, U
anmnapart, cQOpMHUPOBAHHBIN MTPU U3YYEHUH JIPYTUX pa3esioB Kypca, K pelIeHHIo 3aj1a4, B TOM
YHcIIe ¢ KOHTEKCTOM U3 PEaTbHOM KU3HHU.

BbInyCKHUK MOJIYYUT BO3MOKHOCTD:

e TPOBOJUTH MCCIIEIOBAHUS, CBI3aHHBIC C H3yYCHUEM CBOMCTB (DYHKITHI, B TOM YHCIIE C

e HCIOJBH30BAaHHEM KOMIIBIOTEPA; HAa OCHOBE I'pa)UKOB U3YyYEHHBIX (PYHKIIHI CTPOUTH OoJiee
CIIO’KHBIE TpaQUKH (KYyCOYHO-33/IaHHBIC, C «BBIKOJIOTHIMI TOYKAMU U T. 11.);

e  HCIOJb30BaTh (PYHKIIMOHAIIbHBIEC IPEACTABICHUS 1 CBOMCTBA (DYHKITUI JIJIs1 pEIICHUS
MaTeMaTHUYECKUX 3ajlad U3 pa3IMuHbIX pa3/ieloB Kypca;

e pemiaTb KOMOMHUPOBAHHBIC 33]]a4H C IPUMEHEHHUEM (GOPMYIT 7-TO YJIEHA U CYMMBI 71 IEPBBIX
YJICHOB apU()METHUECKOW U TEOMETPUYECKON MPOTPECCHii, IPUMEHSS TIPH STOM arIapar
ypaBHEHUI U HEPABEHCTB;

e TIOHMMATh APUPMETUIECKYIO H TEOMETPHUUECKYIO MPOTPECCHH KaK (PYHKIINH HATYPaIHHOTO
apryMeHTa; CBSA3BIBATh apU(PMETHUECKYIO IPOTPECCHUIO C JIMHEHHBIM POCTOM, FTEOMETPHUECKYIO
— € DKCIIOHEHIIUAJIbHBIM POCTOM.

Dnemenmbvl NPUKIAOHOU MAMeMamuKy
BbInyCKHUK HAYYUTCS:

e HCHOJB30BATh B XOJI€ PEIICHUS 33/1a4 dJI€MEHTapHbIE MPE/ICTaBIEHUS, CBA3aHHBIE C
NpUOIMKEHHBIMUA 3HAYEHUSIMH BEJTMYNH;

e  HCHOJB30BATH NPOCTEHININE CIIOCOOBI MPEACTABICHUS U aHAIN3a CTATUCTUYECKUX JIaHHBIX;

e HaXOJWUTh OTHOCUTEIHHYIO YaCTOTY U BEPOSITHOCTH CIIY4allHOTO COOBITHS;

e pemaTb KOMOMHATOPHBIE 3a/1a4X Ha HaX0XJIEHHE YHciia O0OBEKTOB MIM KOMOUHAIUH.
BbINYyCKHUK MOJYYUT BO3MOKHOCTh:

e MOHATH, YTO YUCIIOBBIE JAHHBIE, KOTOPbIE NCIOIB3YIOTCS JUIsl XapaKTEPUCTHUKU OOBEKTOB
OKPY’KaIOIIEro MHUPA, SBIISIOTCS MPEUMYIIIECTBEHHO MPUOIMKEHHBIMHE, YTO IO 3aIACH
NpUOIMKEHHBIX 3HAUCHHH, COZep KAMXCS B UH(OOPMAIIMOHHBIX HCTOYHHUKAX, MOKHO CYJTHUTh O
MOTPENTHOCTH MPUOIINIKCHUS;

e TOHATH, YTO MOTPEUIHOCTb PE3y/bTaTa BHIYUCICHUN T0JKHA OBITH COM3MEpUMa ¢
MOTPEITHOCTHIO UCXOIHBIX JIaHHBIX;

e MpHOOpECTH MEepBOHAYAIBHBIN ONBIT OPraHU3AIMK cOOpa JaHHBIX NPH ITPOBEACHUH OIIpoca
OOIIECTBEHHOTO MHEHUS, OCYIIIECTBIIATh MX aHAIN3, PEJICTABIISATH PE3yJIbTAThl ONPOCa B BUJIC
TaOIUIIbI, TUATPAMMBIL;

e  TIPHOOPECTH OIBIT MPOBENEHUS CIYYalHBIX SKCIIEPUMEHTOB, B TOM YHCIIE C TOMOIIBIO
KOMIIBIOTEPHOT'O MOJIETUPOBAHUS, HHTEPIIPETALMN UX PE3YIbTATOB,;

e HAYYHUTHCS HEKOTOPHIM CHEIHAIBHBIM IMPHEMaM pElIeHUs] KOMOMHATOPHBIX 3a/1a4.

Ilo oxonuanuu uzyuenus Kypca y4auwuiics 00lNCeH yMems.

e Ajredpa-7
Hcnonvzoeams TpU pelIeHMH MaTeMaTHYECKHX 3a/Ja4, MX OOOCHOBaHMM M MPOBEPKE HAaWJEHHOTO
penieHust 3HaHUeE O:

- HaTypaJbHBIX, UENbIX, PAIMOHATBHBIX, UPPALUOHAIBHBIX, NEHCTBUTEIBHBIX YUCIIAX;
- CTeICHHU C HATypaTbHBIMHU ITOKA3aTEIIIMHA U X CBOWCTBAX;

- OJIHOWIEHAaX U MpaBuiax JIEUCTBUN C HUMU;

- MHOTOWICHAX U MpaBUJIax NCUCTBUMA C HUMU;

- (hopMynax COKpamEHHOTO YMHOKEHUS;



TOXAECTBAaX; METOAAX JOKA3aTEIbCTBA TOXKACCTB;
JIMHEHHBIX YPaBHEHUSIX C OTHOM HEM3BECTHOM U METOJaX UX PEUICHUS;

CUCTEMax JIBYX JIMHEHHBIX YPAaBHEHUH C IBYMs HEU3BECTHBIMH U METOJaX MX PEUICHMS.

6bINOIHAMb NEUCTBUS C OMHOWICHAMH U MHOTOWICHAM,

- Y3HA6aMb B BEIPAKCHHUSIX (POPMYIIBI COKPAIIIEHHOTO YMHOXCHHSI U IPUMEHSTH HX;

PAcK1advléams MHOTOWICHBI HA MHOXKHTEIH;

8bINOJIHAMb TOXKIECTBEHHBIE MPEOOPa30BaHMs IIENbIX aNTeOpandecKuX BhIPaKEeHHH;

0oKa3vl6ams MPOCTEUIINE TOXKIECTBA;

HAxoO0ums YUCIO COYCTAaHUN 1 YHCIIO pa3MeEIleHHIA;

- peuwiams NTUHENHBIC YPABHEHUS C OJHOU HEU3BECTHOM;

- peuiams CUCTEMBI JIBYX JMHEHHBIX ypaBHEHHH C JBYMS HEU3BECTHHIMA METOJOM IOJCTAHOBKH U

MCTOJAO0M aﬂre6pantlecx<oro CJIOXKCHUA,

- peuiantb TCKCTOBBIC 3a/la4X C TIOMOIIBIO JIMHEWHBIX ypaBHeHPII;'I " CUCTEM,
- HAX00UMb pemICHUA <OKHU3HCHHBIX)» (KOMHCT@HTHOCTHLIX) 3aJa4, B KOTOPBIX HCIIOJB3YIHOTCA

MAaTeMaTU4YCCKUC CPCACTBA,

- co30asamb TPOAYKT (pE3yNIbTAaT TMPOCKTHON NEATENBHOCTH), JJIS H3Yy4YCHHs] M OMHCAHUS KOTOPOTrO

HCIOJIB3YIOTCA MaTEMaTU4YCCKUE CPCACTBA.

ymenb TIpeoOpa3oBbIBATh ANTeOpanyeCcKUe BRIPAKEHHS, PelIaTh YPaBHEHUsI C OHOMN MEePEeMEHHOIA;
HaxoO0ums 00JacTh ONpeAeIeHUs] QYHKINH, CTPOUTH TPaQUKH MPSIMON MPOTOPIHOHATEHOCTH U
JTUHEHHON QYHKIIUH;

6bINOIHAMb NSWCTBUS HAJl CTEIICHSMHU C HATYpaJbHBIMH MOKa3aTeIISIMHU;

6bINOIHAMb CIIOKEHUE, BBIYMUTAHUE U YMHO)KEHHE MHOTOYJICHOB, PACKJIabIBaTh MHOTOWICHBI HA
MHOXKUTEJIH;

npumensims GOPMYITBI COKPAILIEHHOTO YMHOXKEHHS B TPE0OPA30BaHMAX IIEIIBIX BHIPAKCHUH B
MHOTOWICHBI U B Pa3JI0KEHUH MHOTOWICHOB Ha MHOKHTEIIH;

YMemb penaTh CUCTEMBI JIMHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMHU U IIPUMEHSTh UX TPH PEIICHUN
TEKCTOBBIX 3a/a4.

e Aureopa-8

Hcnonvzosams npu pCeHICHUU MAaTEMAaTUYCCKUX 3adad, HX 000OCHOBaHUH U IIPOBEPKE HaﬁﬂeHHOFO

peuiCHuA 3HAaHUC O:

- anrebpanveckoit poOH; OCHOBHOM CBOHCTBE JIPOOH;
- TIpaBWIIaX JEHCTBUI C anreOpandecKuMu ApoOsSIMH;

- CTeNeHsIX C [EeNBIMHU ITOKa3aTessIMH U UX CBOWCTBAX;
- CTaHJapTHOM BHUJIE YMCIIA;

- bynkumax y = kx+b, y = X2, y = —, UX CBOICTBax u rpapukax;
X

- TIOHSTHH KBAJIPaTHOIO KOPHS U apU(PMETHIECKOr0 KBaAPATHOTO KOPHS,;
- CBOMCTBax apu(h)METHYECKHX KBaJIPaTHBIX KOPHEH;

- ¢yHKUMHM Y =+/X , €€ CBOWCTBAxX U rpaduke;
- (opmyiie s KOpHEH KBaJIpaTHOTO YpaBHEHHS;

- Teopeme Buera /i mpuBeIEHHOTO U OOIIETO KBAPATHOTO YPAaBHEHUS;
- OCHOBHBIX METO/IaX PEIICHUS LEIBIX PalliOHAIBHBIX YPABHEHUN: METOJE Pa30oKEeHNs Ha MHOKUTEIN

1 MCTOAC 3aMCHBI HeHSBeCTHOﬁ;

3a1a4;

- METOJIE pEelIeHUs APOOHBIX PAIlMOHAIBHBIX yPaBHEHHIT;

- OCHOBHBIX METOJaX PEIICHHUS CUCTEM PallMOHATbHBIX YpaBHEHUH.

- cokpawame anredpandeckue apoodu;

- 8bINOIHAMb APUPMETHUECKUE IEHCTBHS C anredpandecKuMu APO0sSIMU;

- UCNOMb306aMb CBOMCTBA CTEIIEHEN C LEJIBIMU T0KA3aTesIMU IIPU PEIICHUU 337134,
- 3aNUCHI6AMDb YHCIIA B CTAHIAPTHOM BHJIE;

- BbINONHAMb TOKIECTBEHHBIE TPEOOPA30BaHUs PALIMOHAIBHBIX BHIPAKECHUI;

2

- cmpoums rpaduku GyHKuMii y = kx+b, ¥ =X, y = — ¥ UCIOIB30BaTh UX CBOWCTBA MPU PCLICHUU
X

- gblyucaams apupMeTHuecKue KBapaTHble KOPHHU;

- npumeHamb CBOMCTBA apUPMETHUECKUX KBAJAPATHBIX KOPHEH MpH pElIeHUH 3a1ay;

- cmpoums TpaduK PYHKIMHA Y =+/X U UCTIONB30BaTh €r0 CBOWCTBA MPU PELICHUH 3a]ay;
- pewiams KBaJIpaTHbIE YpPaBHEHUS;

- npumeHams TeopeMmy Bueta mpu pemieHun 3a1ad;
- peuwiams TENbIe PaliOHAIbHBIE YPAaBHEHHUS METOIOM Pa3jOXKEeHHUS Ha MHOXKHUTEIH U METOIOM 3aMEHBI



HEU3BECTHOI;

- pewams ApOoOHBIC ypaBHEHUS,

- peuiamsb CUCTEMBI PAITMOHATLHBIX YPAaBHCHUH;

- peuiamsb TEKCTOBBIE 3a7a9H C TIOMOIILIO0 KBAAPATHRIX U PAIMOHATLHBIX YPABHCHUN U UX CHCTEM;

HAX00Umbw pelICHUA <GKU3HCHHBIX» (KOMHCTCHTHOCTHHX) 3aaa4, B KOTOPBLIX HUCHOJB3YIOTCA

MaTEMATUYCCKUE CPEIACTBA,

cos0asamsb TPOAYKT (pe3yNbTaT MPOEKTHON NEATENbHOCTH), JJS H3y4YeHHs] W OMHCaHUS KOTOPOTO

HCIIONIB3YIOTCSI MAaTEMATHUYECKUE CPEJICTBA.
YMETb BBITIOIHSITH TOKJCCTBEHHBIC TPEOOPA30BAHUS PAI[IOHATBHBIX BIPAKCHHUI;

HMMETh MPEACTaBICHHE 00 UPPAIIMOHAIEHBIX YHCIAaX, YMETh BBITIOIHATH IPEOOPa30BaHUS, COICPIKAIIIX
KOPHU;

YMETh peliaTh KBaJpaTHbIC YPaBHEHHS, PAIMOHAFHBIE YPABHEHHS U IPUMEHSTh UX K PEIICHHUIO 3a/1aY;
YMETh PellaTh JUHEITHbIE HEPABEHCTBA C OJTHOM NEPEMEHHON U UX CUCTEMBI;

MIPUMEHATH CBOMCTBA CTETIEHH C [IEJIBIM TIOKa3aTeieM B BEIYHCICHHUAX U IMPE00pa30BaHMIX;

MMETh HadalbHbIE MIPEJICTABICHUS O COOpE U TPYMITMPOBKE CTATUCTHYECKUX JAHHBIX, MX HATJISITHOM
WHTEPIIpEeTaInu.

e Aireopa-—-9
Ucnonvzoeams TIpU pelICHUN MaTEMATHYECKUX 3a/1ad, UX OOOCHOBAaHHMU W TPOBEPKE HANJICHHOTO PEIICHUS

3HAHHUC O:

CBOMCTBaX YHCJIOBBIX HCPABCHCTB,

METOAAX PELICHHUs JINHEWHBIX HEPABEHCTB;

CBOMCTBaX KBaAPATHIHOU (HyHKITHH;

MCTOJaX PCIICHUA KBAAPATHLIX HEPABCHCTB,

MCTOJAC MHTCPBAJIOB JAJid PCHICHUA pallMOHAJIbHBIX HEPABCHCTB;
METOZAAX PELICHUSI CHCTEM HEPAaBEHCTB;

cBoifcTBax u rpaduke GyHKIMH y = X" IPU HATYPATBLHOM 71;

ONpEeIEeICHUN U CBOMCTBAaX KOPHEU CTEIEHU 7
CTEIEHSX C PALlMOHAIBHBIMY ITOKA3aTESIMUA M X CBOWCTBAX;
OTIpe/IeNIeHNA W OCHOBHBIX CBOMCTBaX apu(MeTHUecKOW Mporpeccuu; (GopMmylie Ui HAXOXKICHUS

CYMMbI €€ HECKOJIBKHX MEPBBIX YJICHOB;

OIpeACJICHNN U OCHOBHBIX CBOMCTBax FeOMeTpH‘{€CKOﬁ IIporpeccuu; (I)opMyne JJIA HaXO0XICHUA

CYMMbI €€ HECKOJILKUX TNEPBBIX YJICHOB;

dbopMysie Uit CyMMbI O€CKOHEYHON T'€OMETPHUYECKON MPOrPEecCHH CO 3HAMEHATEJIEM, MEHBIIUM I10

MOJIYITIO €TUHUIIBI.

Hcnonv306ams CBOWCTBA YHCIOBBIX HEPABEHCTB IS TpeoOpa3oBaHMs HEPABEHCTB,;
0oKaszvleams MPOCTEHUIINE HEPABCHCTBA,

pewiams JIMHEHHbIE HEPaBEHCTBA,

cmpoums TpaduK KBAAPATUIHONW (QYHKLMH U UCIIONB30BATh €r0 MPH PELICHUH 3a1ay;
peuiams KBaJpaTHbIE HEPABEHCTBA,

peuiams paluoHaIbHBIE HEPABEHCTBA METOJIOM WHTEPBAJIOB;

peuiamsb CUCTEMB] HEPABEHCTB;

n
cmpoums rpaduk GyHKINN Y = X" TpU HATYpaJIbHOM KM UCTIOIB30BATh €r0 IPY PEUIeHUH 3a7ad;

HaxoO0ums KOPHU CTEIICHH H;

UCNOIb306aMb CBOMCTBA KOPHEW CTEIICHH HIIPH TOXIECTBEHHBIX MPE00pa30BaHUsAX;

HaxoO0ums 3HAYEHUs CTEIIEHEH C PallMOHAIbHBIMY [10Ka3aTeIsIMU;

pewiams OCHOBHBIE 33/1a4H Ha apu(PMETHUYECKYIO 1 TEOMETPUUYECKYIO IPOTPECCHH;

HaxoO0ums CyMMy OECKOHEYHOH TI€OMETPHYECKOH MNpPOrpeccMd CO 3HaMEHATeleM, MEHBIIUM IO

MOJTYJIIO €JTUHULIbL;

HaxoOoums PEIIEHUs] (OKW3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/ad, B KOTOPBIX HCIIONB3YIOTCS

MaTeMaTU4YCCKUC CPCACTBA,

cos0asams TPOAYKT (pe3ynbTaT MPOEKTHON NEATENbHOCTH), AJS H3y4YEHHsS] W ONHCAaHUS KOTOPOTO

HCIOJIB3YIOTCA MaTEMAaTUYCCKHUE CPEACTBA.



2. Conep:kaHue y4e0OHOro npeaMera

o 7 kiacc:

1. BbipaxeHus, TOKAeCTBA, YypABHEHMUS.
Yucnosele BelpakeHUs ¢ nepeMeHHbIMU. [IpocTeiimue npeoOpa3oBaHus BeIpaKECHUNH. Y paBHEHHUE,
KOpEeHb ypaBHeHUs. JIMHEWHOE ypaBHEHUE ¢ OJHOM ITIEPEMEHHOM. Perienre TeKCTOBBIX 3a/1a4 METOI0M
COCTaBJICHMS ypaBHEHUN. CTaTUCTUYECKUE XapaKTEPUCTUKHU.
OchosHas yenb — CUCTEMaTH3UPOBATh U 0000IIUTH CBEICHHUS O MTPE0OpPa30BaHUAX aNreOpanyecKux
BBIPAYKECHUI U PEIICHUN YPABHEHUH C OTHOM MEPEMEHHOM.
IlepBas Tema Kypca 7 Kiacca sBJISETCS CBSA3YIOLIMM 3BEHOM MEXAY KypcoM MaTeMaTuku 5S—o6 Ki1accoB
U KypcoM anreOpsl. B Heil 3akperuisitores: BBIYMCIUTEIbHbIC HABBIKU, CUCTEMAaTU3UPYIOTCSA U
0000111aI0TCS CBEICHHS O TPEOOPA30BAHUAX BHIPAKCHUN U PEIICHUH YPaBHEHHMA.
HaxoxxaeHue 3HaueHui YMCIOBbIX U OYKBEHHBIX BBIPQXKEHUH 1a€T BO3MOKHOCTh IIOBTOPHUTH C
YUYaIIMMUCS TPaBUIIa ICHCTBUHA ¢ pallMOHAIBHBIMU YACIaMHU. Y MEHHSI BBITIONHATH apu(METHYECKHIE
JeUCTBUS C pallMOHAIBHBIMH YHCIIAMHU SIBJISIIOTCSI OIIOPHBIMM IS BCEro Kypca anreopsl. Cnenyer
BBISICHUTB, HACKOJIBKO MPOYHO OBIIAAEIH UMH YYallhecs, ¥ B CIy4ae HE0OX0IMMOCTH OPraHU30BaTh
IIOBTOPEHUE C 1IeJIBIO JIMKBUIAIIMY BISIBICHHBIX IPOOEIOB. Pa3BUTHIO HABBIKOB BBIUMCIEHUH JTOJDKHO
YIEJATHCS CEphe3HOE BHUMAHUE U B JAJIbHEHILIEM ITPH U3YYEHUH IPYTUX TEM Kypca ajreOpsbl.
B cBs3u ¢ paccMOTpeHHEM BOIIPOCa O CPABHEHUH 3HAUEHUM BBIPAXKEHUN PaCILIUPSIIOTCS CBEIECHUS O
HEPABEHCTBAX: BBOIATCS 3HAKU HEPABEHCTB, JAETCS NOHITHE O IBOMHBIX HEPABEHCTBAX.
[Tpu paccmoTpeHnu npeodpazoBaHmil BEIpaKeHUH (POopMaIbHO-OIIEpaTUBHBIE YMEHHS OCTAIOTCS HA TOM
K€ YPOBHE, yJallluecs IOJAHUMAIOTCSA HAa HOBYIO CTYIIEHb B OBJIAJICHUU Teopuel. BBoasaTcs nouarus
«TOXJIECTBEHHO PaBHBIE BHIPAKEHUS», TOXKIECTBO», «TOXKIECTBEHHOE TPEOOPA30BAHUE BBHIPAKEHUII,
coJiep>KaHue KOTOPBIX OyeT MOCTOSHHO PAacKPbIBAThCS U YIIyONIATHCS MPU U3yYEHUU IpeoOpa3oBaHuil
pa3IMyYHbIX anredpandeckux BbipakeHui. [loquepkuBaercs, 4TO OCHOBY TOXIECTBEHHbIX
npeoOpa3oBaHUll COCTABISIOT CBOMCTBA EHCTBUI HAl YMCIIaMHU.
YcunuBaercs pojib TEOPETUUYECKUX CBEJIEHUH MpU paccMOTpeHuu ypaBHeHHH. C 1enpio o0ecneyeHus
OCO3HAHHOT'O BOCIIPUATHS YUALIMMUCS QJITOPUTMOB PELICHNs YPAaBHEHUH BBOJAUTCS BCIIOMOTaTEIbHOE
MOHSTHE PAaBHOCUIILHOCTU ypaBHEHUH, POPMYIUPYIOTCS U pa3bICHAIOTCS Ha KOHKPETHBIX IPUMEpPax
CBOMCTBA PaBHOCHUJIILHOCTH. J[aeTcsl MOHATHE TMHEWHOTO YPAaBHEHMS M HCCIIEYETCS BOIIPOC O YHUCIIE €ET0
KOpHei. B cucteme ynpakHeHuit ocoboe BHUMaHKE yAEISETCs pelICHUIO YpaBHEHUN BUAa ax = b nipu
pa3nuYHbIX 3HaUeHusX a u b. [lponomxaercs padboTa o GopMUPOBAHUIO Y YUALTUXCS YMEHHSI HCHIOIb-
30BaTh anmnapar ypaBHEHHUI Kak CpPeJICTBO JUIsl pEIICHHs TEKCTOBBIX 3ajiad. Y pOBEHb CII0)KHOCTH 33/1a4
3/1eCh OCTAETCs TAKUM K€, KaK B 6 Kiacce.
N3ydeHnue Tembl 3aBepliaeTcs 03HaKOMJIEHHEM yYalluXcs ¢ IPOCTEHIINMU CTaTUCTUYECKUMU
XapaKTepUCTUKAMU: CPEAHUM apu(PMETHUECKUM, MOJION, MeTMaHOH, pa3MaxoM. YUariuecs 10JIKHbI
YMETb UCIIOJIb30BATh 3TU XapaKTEPUCTUKHU JUIsl aHAJIN3a psAa TaHHBIX B HECJIOKHBIX CUTYalIHsIX.
Koumponvnvix pabom: 1
2. CreneHb ¢ HATYPAJIbHBIM IOKa3aTeJIeM.

CTenenpb ¢ HaTypanbHBIM TOKa3aTeIeM | ee cBoiicTBa. OnHowieH. DyHKIHH y = X°, ¥ = X°  HX
rpadukH.
OcnosHas yenb — BbIpab0OTaTh YMEHUE BHIMOIHATH ASUCTBUS HaJl CTENICHSAMHU C HaTypaJbHBIMU
MOKa3aTesIMHU.
B naHHOIf Teme faeTcs ornpeiesieHue CTENeHn ¢ HaTypajibHBIM MoKa3areaeM. B kypce MatemaTtuku 6
KJIacca yyJaluecs y’Ke BCTpeyaluch ¢ IpUMepaMH BO3BEACHUS YHCEIl B CTeNeHb. B cBs3u C
BBIUMCIICHUEM 3HAYCHUM CTENEHM B 7 Kiacce [AeTcsl MPeJCTaBICHHE HaXOXKIACHUM 3HAYCHUM
CTETIEHU C TOMOIIBI0 KaJbKyIATOpa. PaccmarpuBaroTcs CBOICTBa CTENEHU C HATYpaIbHBIM
nokasareneMm. Ha mpuMepe noka3aTelbcTBa CBOWCTB CTENEHM ydalllMecs BIIEPBBIE 3HAKOMSITCS C
JI0Ka3aTeNnbCTBaMH, IPOBOJUMBIMH Ha anredpandyeckoM mMarepuase. CBOICTBA CTENEHU €
HaTypaJIbHBIM I10KA3aTeIEM HAXOAAT HPUMEHEHHUE IPU YMHOXXEHUM OJHOYICHOB U BO3BEACHUU
OJTHOWJIEHOB B cTeneHb. [Ipy HaXx0KIeHUH 3HAaYEeHU I BBIPAXKEHUH, COAEPIKAIINX CTEIIEHH, 0c000e
BHUMaHHE CJIEAYeT 00paTUTh HA MOPSIOK ACHCTBHIMA.
PaccMoTpeHue QYHKIHIT y = X°, ¥ = X° [03BOJISIET IPOLODKHTE paGoTy 1Mo (pOPMUPOBAHUIO YMEHHUIA
CTPOUTH M YMTaTh rpaduku GyHKIMA. BaxkHo 00paTUTh BHUMAaHUE YYalIUXCs HA 0COOEHHOCTH rpaduka
GbyHKIMHU y = X”: Tpa@UK NPOXOAUT Yepe3 Hayallo KOOpAUHAT, ocb Oy SBISETCSA €ro OCbI0 CHMMETPUH,
rpaduK pacroOokKeH B BEpXHEH MOIYIIOCKOCTH.



YMeHue cTpouTh rpaduky GYHKIMI y = X> M Y = X HCIOJIb3YETCS IS O3HAKOMICHHS YUAIIXCS C
rpaduuecKuM CriocoOOM pPEIIeHUs] ypaBHEHUH.

Konmponvnvix pabom: 1

3. MHoro4/jeHsl.

MHorounen. CinoxeHue, BBIMUTaHUE U YMHOKEHHE MHOTOWIEHOB. Pa3noxeHne MHOrO4JICeHOB Ha
MHOXHTEJIH.

OcnosHas yenb — BbIpabOTaTh YMEHHE BBINOIHATh CII0KEHUE, BEBIYUTAHNE, YMHO)KEHHE MHOTOUJICHOB
Y pa3JoXKeHHEe MHOTOWJICHOB HAa MHOKUTEIH.

JlaHHas TeMa urpaeT (pyHIaMEeHTaIbHYIO POJib B ((OPMUPOBAHUM YMEHHUSI BBIIOIHSTH TOKIECTBEHHbIE
npeoOpa3oBaHus anredpandeckux BeipaxeHnid. DopmMupyemsle 3/1ech (PopMaIbHO-ONEpaTUBHBIC
YMEHUS SBJISIFOTCS ONIOPHBIMU IIPU U3y4EHUHU AEUCTBUH € pallMOHAIBHBIMU APOOSMH, KOPHAMH,
CTETICHSIMH C PAllMOHATBHBIMU MTOKA3aTEISIMH.

M3yueHne TeMbl HAUMHAETCS C BBEJICHUSI TOHATUH MHOTOYJIEHA, CTAaHAAPTHOTO BUJIa MHOTOYJIEHA,
CTeNeHU MHoroujaeHa. OCHOBHOE MECTO B 3TOM TeME 3aHUMAIOT AJIFOPUTMBI AEUCTBUIM ¢ MHOTOUJIEHAMHU
— CJIO’)KEHUE, BBIYUTAHNE U YMHOXKEHHUE. YUaluecs J0JDKHbI IOHUMATh, YTO CyMMY, Pa3HOCTb,
MPOU3BEACHNE MHOTOYJICHOB BCET/Ia MOXHO IPEACTaBUTh B BUJIE MHOTOWICHA. J{eiicTBUs clioskeHus,
BBIUUTAHUS U YMHOKEHUSI MHOT'OYJICHOB BBICTYIAIOT KaK COCTABHOM KOMITOHEHT B 3a/laHUAX Ha
npeoOpa3oBaHus IENbIX BhIpakeHui. [loaTomMy HenenecooOpa3Ho MepexouTh K KOMOMHUPOBAHHBIM
3aJJaHUSIM IIPEXKJIE, YEM YCBOECHBI OCHOBHBIE aJITOPUTMBI.

Cepbe3HOoe BHIMaHHE B ATOH TeMe YAEISEeTCs Pa3I0KEHHIO MHOTOWICHOB HA MHOXHTEH C TIOMOIIBIO
BBIHECEHHS 32 CKOOKH 0OLIEr0 MHOXKUTENS U € IOMOLIbIO IpynnUpoBKH. COOTBETCTBYIOIINE Peod-
pa30BaHuUs HAXOIAT MIMPOKOE MPUMEHEHNE KaK B Kypce 7 Kilacca, TaK M B OCIEAYIOINX Kypcax,
0COOEHHO B IEUCTBUSIX C pallMOHAILHBIMU JIPOOSIMH.

B nanHHOI Teme yuamuecs: BCTpeyaroTesi ¢ IpUMEpaMH HCITOB30BaHMS pacCMaTPUBAEMBIX
peoOpa3oBaHuil IPH pelIeHUH Pa3HOOOPA3HbIX 3ajlay, B YACTHOCTH IPU PEIIEHUH YpaBHEHUH. JTO
MO3BOJISIET B XO/I€ U3YUEHHSI TEMBI IPOIOJDKHUTE PadOTy 10 (POPMUPOBAHHUIO YMEHUS PEIIaTh
ypaBHEHHMs, a TAKXKe pellaTh 3ala4d METOAO0M COCTABJICHHsI ypaBHEHUN. B uncio ynpaxueHui
BKJTIOYAIOTCSI HECTIOKHBIE 33/IaHUS Ha JIOKA3aTEIbCTBO TOKICCTBA.

Koumponvnvix pabom: 1

4. ®opmyJibl COKPALIEHHOT0 YMHOKEHHSI.

@opmyisl (a + b)> =a’ £ 2ab + b, (a+b)’ =a’ +3a’b +3ab’ £ b, (a+ b) (@’ +ab + b)) =a’ +b’.
[Tpumenenne GopMysT COKpPAIEHHOTO YMHOKEHUS B IIPEOOPA30OBAHMSIX BBIPAKEHHIA.

OcnosHas yenb — BbIpabOTaTh yMEHUE MIPUMEHATH (POPMYJIbI COKPAILIEHHOTO YMHOKEHUS B
peoOpa3oBaHUIX LENbIX BRIPAKEHHI B MHOTOWIEHBI M B Pa3JI0)KEHUH MHOTOWICHOB Ha MHOKHTEIIH.
B nanHoif Teme mpogoirkaercs paboTta o GOpMHUPOBAHUIO Y YYAIIUXCSl YMEHHUS BBITOJIHATh
TOKIECTBEHHBIE MMPEOOpa30BaHMS LENbIX BhIpakeHHH. OCHOBHOE BHUMAHUE B TEME YAEISAeTCS
dopmynam (a - b) (a +b) =a’ - b, (a£b)’ =a’ + 2ab + b’. Yuammecs T0IKHBI 3HATH 9TH GOPMYIBI H
COOTBETCTBYIOIIHE CIIOBECHBIE (POPMYIMPOBKH, YMETh MPUMEHSATH HX KaK «CJIEBa HAIPaBO», TaK U
«CIIpaBa HaJIEBOY.

Hapsizly ¢ yKa3aHHBIMH PacCMaTpHBAIOTCS TaKke hopMyisl (a + b) = a’+ 3a’b + 3ab’ +b°, &’ + b’ = (a
+b) (@® + ab + b*). OHAKO OHY HAXOIAT MEHbIIIEE IPUMEHEHHE B KypCe, TT0ITOMY HE CIIeIyeT
W3JIMIITHE YBJICKATHCS BBHITIOJHEHUEM YIPaKHEHUH Ha UX UCTIOIBb30BaHHUE.

B 3akmounTenbHOM YacTu TEMbI pacCMaTpUBAETCS TPUMEHEHHE PA3JIMUHbIX IIPUEMOB Pa3JI0KEHUS
MHOTOYJIEHOB HA MHOXKUTEIH, a TAK)KE UCTIOIH30BaHUE MMPEOOPA30BAHHI TIETBIX BHIPAKCHUN JIIIS
peLIeHHs IIMPOKOTo Kpyra 3ajay.

Konmponvnvix pabom: 2

5. ®yHkuum.

OyHkuMs, 006JacTh onpeneneHus GyHkunu. Beruncinenue 3Hauenuit GpyHkiuu no popmyine. I'padux
¢bynkuuu. [Ipsimast mponoproHabHOCTE U ee rpaduk. JInneitHas QyHKIMS U ee rpaduk.

OcnosHas yenb — 03HAKOMUTH YYAIIUXCS ¢ BOKHEHIIMMHU (YHKIIMOHAIHHBIMH MTOHATUSIMH H C
rpaduKaMH MPsIMOM MPOMTOPIIMOHANIBHOCTY M IMHEHHOW (DYHKIIMU OOILEro BUA.

JlaHHas TeMa SIBJIETCS] Ha4aJIbHBIM 3TAallOM B CHCTEMAaTHYeCKON ()yHKIIMOHAIbHOM MOATOTOBKE
yyamuxcsl. 31eCh BBOJATCS TaKUE MOHATHA, KaK (DyHKIHSA, apTyMEHT, 00JIacTh onpeaeneHus (QyHKIUH,
rpaduk QyHkiuu. OyHKIUS TPAKTyeTCs Kak 3aBUCHMOCTh OJTHOM TIEPEMEHHOMN OT JIPyrou. Yuariuecs
MOJTyYaroT MEPBOE MPeJICTaBIEHHE O crIoco0ax 3a1anus GyHKIUU. B 1aHHOM Teme HaunHaeTcs padora
110 (POPMUPOBAHMIO Y YHAIIUXCSl YMEHUI HAXOIUTh 110 (popMyJie 3HaueHUe PyHKIUH 10 U3BECTHOMY
3HAYECHHUIO apTryMEHTAa, BBIIIOJIHATH TY XK€ 3a/auy 1o rpaduky u pemars 1o rpadpuky oOpaTHyro 3a/1ady.
@OyHKIMOHAIBHBIE TOHATHS MOJIYYalOT CBOI0 KOHKPETH3ALUIO IPY U3YYE€HUH JTUHEHHONW (QYHKIIUU U ee
YaCTHOT'O BU/Ia — MPSAMON MPOMOPLUHUOHATBHOCTH. Y MEHUS CTPOUTH U YUTATh IPauKu ATUX PyHKIUH



HIMPOKO MCIIOJIB3YIOTCS KaK B CAMOM Kypce aluredpsl, Tak U B Kypcax FeOMEeTpUH U GU3UKU. Ydaluecs
JIOJDKHBI TOHUMATh, KaK BIIHMSIET 3HaK K03 uimeHTa Ha pacroyioskeHue B KOOPAUHATHOM IJIOCKOCTH
rpaduka pyHkuu y = kx, e u k # 0, Kak 3aBUCUT OT 3HAYCHHH k 1 b B3aMMHOE PacCIiOIOKEHNE
rpaduKoB IBYX GyHKUWHN BUaa y = kx + b.

®opmupoBaHue BeeX (PyHKIIMOHAIBHBIX MOHATHN M BBIPAOOTKA COOTBETCTBYIOLINX HABBIKOB, a TAKXKE
M3yueHHe KOHKPETHBIX (PYHKIUI COMPOBOXKIAIOTCS pACCMOTPEHHEM IPUMEPOB pEaIbHBIX 3aBUCH-
MOCTEH MeXly BETMYMHAMMU, YTO CHOCOOCTBYET YCHUIJICHUIO MPUKIAJHON HAIPaBJIEHHOCTH Kypca
anreopsl.

Konmponvnvix pabom: 1

6. Cucrembl JTMHEHBIX YPABHECHMH.

CucreMa ypaBHeHUH. PellieHre cucteMbl IBYX JIMHEWHBIX YPABHEHUH C JByMS EPEMEHHBIMU U €TO
reoMeTpuyecKas HHTepIpeTanys. Pelenne TeKCTOBbIX 3a/1a4 METOI0M COCTaBJIEHUs CUCTEM YpaB-
HEHUH.

OchosHas yenb — 03HAKOMUTH YYaAIIUXCS CO CITIOCOOOM pPEIICHUs] CUCTEM JIMHEHHBIX YpaBHEHUI ¢
JBYMs IIEPEMEHHBIMHU, BBIpA00OTATh YMEHHE pellaTh CUCTEMbl YPAaBHEHUH U IPUMEHATh UX PU
pELIEHNN TEKCTOBBIX 3a/a4.

W3yuenue cucreM ypaBHEHUH pacnpezensercsa Mex 1y Kypcamu 7 1 9 kiaccoB. B 7 kinacce BBoguTcs
MIOHSTHE CUCTEMBI U PACCMATPUBAIOTCS] CUCTEMbI JIMHEHHBIX YPABHEHUH.

W3noxeHne HaUMHAETCS C BBEJICHUS TOHATHUS «IMHEHHOE YpaBHEHUE C IBYMs IEpEMEHHbIMIY. B
CUCTEMY YIIPAKHEHUH BKIIFOYAKOTCS HECIIOKHBIE 3aJJaHUs HA PEIICHHUE JIMHEHHBIX YPABHEHUM C ABYMS
NIEPEMEHHBIMH B LIEJIBIX YUCIIAX.

dopmupyeTcst yMEHHE CTPOUTD rpaduk ypaBHeHUsl a + by = ¢, rae a # 0 wiun b # 0, npu pa3audHbIX
3Ha4YeHUsX a, b, c. BBenenue rpaduyeckux o6pa3zoB JaeT BO3MOKHOCTh HAIJIIHO MCCIIEI0BaTh BOIPOC
0 YHCJIE PELICHUI CUCTEMBI IBYX JIMHEUHBIX YPABHEHUH C IBYMS IIEPEMEHHbBIMHU.

OcHOBHOE MeCTO B JaHHOH TeMe 3aHMMaeT U3y4YE€HUE aJITOPUTMOB PELICHUs CUCTEM JIBYX JIMHEHHBIX
YpaBHEHUH € ABYMs IEPEMEHHBIMH CIIOCOOOM MOACTaHOBKU U CIIOCOOOM ClloKeHUsl. BBeneHue cucrem
MI03BOJISICT 3HAYUTENIBHO PACIIUPUTh KPYT TEKCTOBBIX 3a/1a4, PELIaeMbIX C TOMOIIBIO anmnapaTa
anreopsl. [IpyMeHeHre cucTeM ynpoIaeT nmpolecc NepeBoa JaHHbIX 337a4u ¢ 0OBIYHOIO A3bIKa Ha
S3bIK YPaBHEHUM.

Konmponvnvix pabom: 1

7. lloBTOpEHME.

OcHosnas yenw. [1oBTOpUTD, 3aKpenuTh U 0000mUTH OcHOBHBIE 3YH, mony4yenHsie B 7 kiacce.
Koumponvnvix pabom: 1

o 8 kiacc:
1. PanuonajbHbIe Ipo0H.
ParmonanbHas 1po6b. OCHOBHOE CBOMCTBO ApoOu, cokpaiieHue apoodeit. ToxaecTBeHHbIe
peoOpa3oBaHus palMOHANBHBIX BbIpakeHUU. OyHKIMA U ee rpaduk.
OcnosHas yenb — BbIpabOTaTh YMEHHE BBIMOIHATH TOXK/IECTBEHHbIE TPe0Opa30BaHuUs PALMOHAIBHBIX
BBIPA)KCHU.
Tak kak 1eHCTBHS ¢ pallMOHAIBHBIMU APOOSMH CYLIECTBEHHBIM 00pa30M OMUPAIOTCS Ha JEHCTBUSA C
MHOTOYJIEHAMH, TO B HayaJie TeMbl HEOOXOJUMO MOBTOPUTH C YUalIUMHUCS MpeoOpa3zoBaHUs LETbIX
BBIPAKCHUM.
['maBHOE MeCTO B JaHHOM TeMe 3aHUMAIOT AITOPUTMBI JEHCTBUM poOsMu. Yyaiuecs JOIKHbI
MIOHUMAaTh, YTO CYMMY, Pa3HOCTh, IPOM3BEJICHUE 1 YaCTHOE Jpo0eii BCEeria MOYKHO NPEACTaBUTh B BUJIE
npo6u. [Ipro6Gperaemblie B JTaHHOW TEME YMEHUS BBIMOIHITH CJI0KEHUE, BBIYMTAHNE, YMHOKEHUE U
neneHue ApoOeil ABIAI0TCS ONOPHBIMH MTPeoOpa30BaHUAX IPOOHBIX BeIpakeHHi. [loaToMy um cienyer
yaenuTh ocoboe BHUMaHKe. Henenecoo6pa3Ho nepexoanTh K KOMOMHUPOBAaHHBIM 33JaHUSIM Ha BCe
JeWcTBUS ¢ qpo0sIMU Mpexie, YeM Oyy YCBOSHbI OCHOBHBIE aJITOPUTMBIL. 3aJJaHHs Ha BCE ACUCTBUS C
IpoOsIMH HE JOJKHBI OBITh M3JIUIITHE TPOMO3IKUMU U TpynoeMKuMu.Ilpyu HaxoxaeHnH 3HaYeHU I
ApoOeit TaroTcs 3a1aHus Ha BBIYMCICHUS C TIOMOIIBIO KAIBbKYIIsiTopa. B 1aHHoi# Teme pacmupsorces
CBEACHHA O CTATHCTUYECKUX XapaKTEPUCTUKAX. BBOIUTCSA MOHATHE CPEIHErO TAPMOHUYECKOTO
psi/ia TOJOKHUTEIbHBIX Yncell. M3yueHne TeMbl 3aBepIIaeTcsi paCCMOTPEHHEM CBOMCTB Tpaduka
byHKIHH .
Koumponvnvix pabom: 2
2. CreneHsb ¢ 1eJIbIM NOKA3aTeJIeM. JJIEMEHThI CTATHCTHKH.
CreneHb ¢ 1IeTBIM ITOKa3aTeNleM U ee cBoiicTBa. CTaHnapTHeIN Bu yrcia. HauanbHble cBeaeHus 00
OpPraHM3alMM CTATUCTUYECKUX MCCIEIOBAHNN.



OcHogénas yenb — BbIpabOTaTh YMEHUE MPUMEHSATH CBOMCTB, CTEMEHH C LEJIBIM ITOKa3aTesleM B
BBIUUCIICHUSX U PeoOpa3oBaHUAX c(pOpMUPOBATH HaYaJIbHBIE PEICTABICHUS O COOpe U IPYIITUPOBKE
CTATUCTUYECKUX JTAHHBIX, X HAIJISIHOM MHTEPHPETALUH.

B aT0ii TeMe GpopMynupyIOTCS CBOMCTBA CTETICHU C IENBIM MOKazareaeM. MeTo 1 JoKa3aTellbCTBa ATHX
CBOMCTB ITOKA3bIBAECTCS HA IPUMEPE YMHOKEHHS CTENIEHEN C OJJMHAKOBBIMA OCHOBaHUsAMH. [laeTcs
IIOHATHE O 3aIIMCU YMCJIA B CTaHIApTHOM BuAE. [IpuBOAATCSA IpUMEPBI HCIIONIB30BAHUS TAKOW 3aIIUCHU B
¢bu3nKe, TEXHUKE U IPYruX 00JacTsIX 3HAHUU.

VYyamuecs moxy4aioT HadyallbHbIE IPECTABICHUS 00 OpraHU3aI[MH CTATUCTHYECKUX MUCCIICTOBAHHA.
OHU 3HAKOMSTCS C MOHATUSAMH I'€HEPATbHOM U BEIOOPOYHOM COBOKYIMHOCTHU. [IpuBOAsSTCS pumMepbl
MPEJCTAaBICHNUS CTATUCTHYECKUX JAHHBIX B BHJIE TAOJIUI] YACTOT M OTHOCUTENIBHBIX YaCTOT. Y YaliMCs
IpeyiaraloTcs 3aJJaHusl Ha HaX0XKJEHHE 10 TaOJIHIle YaCTOT TAKUX CTATUCTUYECKUX XapaKTEPUCTHK, KaK
cpeanee apupmMeTnyecKoe, Mojia, pazMax. PaccMarpuBaeTcst BONpoC O HarIAHON HHTEPIPETAIH
cTaructuyeckoil nHdopmanuu. Mi3BecTHbIE y4aluMcsi CIOCOObI HATJISIIHOTO IPEICTaBICHUS
CTaTUCTHYECKHUX JAHHBIX C IOMOIIBIO CTOJIOYATHIX M KPYTOBBIX AUArpaMM PacIIUpPSIOTCS 33 CUET
BBE/ICHUS TaKUX MOHSATHUH, KaK IIOJUIOH U TUCTOrpamMma.

Konmponvnvix pabom: 1

3. KBaapaTHble KOPHH.

[Tonsitue 06 upparmoHaibHbIX yncnaax. OOIMe cBeIeHUs 0 IEUCTBUTENbHBIX Ynciax. KBagpaTHsiii
KopeHb. [IoHsATHE 0 HAXOXKICHUH MPUOTUKEHHOT0 3HaYeHHsI KBaApaTHOro KopHs. CBoiicTBa
KBaJpaTHBIX KOpHEH. [IpeoOpazoBanus BEIpaXKEHUH, COlEpKAIMX KBapaTHbIe KOpHU. DYHKIHUS , ee
CBOICTBa U TpaduK.

OcnosHas yenb — CUCTEMaTH3UPOBATh CBEACHUS O PAlMOHAIBHBIX YMCIIaX U AaTh IPEACTaBICHUE 00
UPpallMOHANIFHBIX YHUCIIaX, PACUIMPUB TEM CaMbIM MOHITHE O YUCIIE; BEIPA0OTaTh YMEHUE BHITIOTHATH
npeoOpa3oBaHus BRIPAKEHHH, COACPIKALINX KBAAPATHBIE KOPHH.

B nanHOl TeMe yuanuecs noiny4yaroT Ha4aJlbHOE MPEICTAaBICHUE O MOHATUH JIEUCTBUTENIbHOIO yncna. C
ATOM 1eNbI0 0000IIAI0TCSI U3BECTHBIE YUAIIUMCS CBEJICHHS O PALlMOHAJIbHBIX yKciax. [lis BBeieHus
MOHATHUS UPPALMOHAIIBHOTO YHMCIIA UCTIOIb3YETCSI MHTYUTUBHO MPEJICTABICHUE O TOM, YTO KaXKJIbIi
OTPE30K UMEET JUINHY U MIOTOMY KaX/JI0W TOYKE KOOPJAUHATHON IIPSMOM COOTBETCTBYET HEKOTOPOE
yucio. [TokaszpiBaercs, 4TO CyIIECTBYIOT TOUKH, HE UMEIOIME pallMOHAIBHBIX a0CIHCe.

[Ipu BBe1eHUM MMOHATHS KOPHS ITOJIE3HO O3HAKOMUTD YYAIUXCS C HAXOXKICHUEM KOPHEH C IIOMOLIBIO
KaJIbKYJIATOPA.

OcHOBHOE BHUMaHHE YAEIAETCS MOHITHIO apu(METHUECKOTO KBaIPaTHOTO KOPHS U CBOMCTBaM
apu(pMeTHYECKIX KBaJpaTHBIX KOpHEH. /l0Ka3bIBalOTCS TEOPEMBI O KOpHE U3 MPOU3BEICHUS U IpOOH, a
TaK)X€ TOXKAECTBO , KOTOPBIE MMOTYYat0T IPUMEHEHHE B MPeo0pa30BaHUIX BbIPaXKEHUH, ColepiKaluX
KBaJpaTHble KOpHU. CrielinabHOe BHUMaHUE YAENIsSeTcs 0CBOOOXKIEHUIO OT UPPALMOHAIBHOCTH B
3HaMEHaTeNe JpoOU B BHIPAKEHUSAX BUA . Y MEHHE IPe0Opa30BhIBaTh BHIPAKEHUS, COJEpKaIINe KOPHH,
YacTO UCMOJIb3YETCs KaK B CaMOM Kypce alreOpbl, Tak U B Kypcax reOMeTpuH, alnredpsl U Haval
aHaIM3a.

ITponomxkaercs paboTa 1o pa3BUTHIO QYHKIIMOHAIBHBIX MpeAcTaBiIeHU ydanmxcs. PaccmarpuBatoTes
¢byHKIMA , ee cBoiicTBa U rpaduk. [Ipn u3ydeHnn pyHKINK MOKA3bIBAETCS €€ B3aUMOCBSI3b C PYHKITHEH
y=x7, e x > 0.

Konmponvnvix pabom: 1

4. KBanparubie ypaBHeHusl.

KBanpatHoe ypaBHeHune. @opmyiia KOpHEN KBaApaTHOTO ypaBHEHUs. Pelienne panmoHaibHbIX
ypaBHEHUN. Pemenne 3a1a4, NpUBOJAIIMX K KBaJpaTHBIM YPaBHEHUSAM M IPOCTENIINM PallMOHAIbHBIM
YPABHEHUSIM.

OcnosHas yenb — BbIpabOTaTh yMEHU peliaTh KBaJpaTHbIE YPaBHEHHUS U MPOCTEHIIINE palluoOHaIbHbIE
YPAaBHEHUS U IPUMEHSATH UX K PEIICHUIO 33]1a4.

B Havane TemMbl IPUBOJATCS MPUMEPHI PELLIEHUS HETIONHBIX KBaJAPAaTHBIX YpaBHEHUI. DTOT MaTepuall
CUCTEMATU3HUPYETCs. PaccMaTpUBarOTCS aJITOPUTMBI PEIICHHS HEMOJIHBIX KBAJPATHBIX YPABHEHU
Pa3IMYHOTO BUJA.

OCHOBHOE BHHUMAaHUE CIEIYET YACIUTh PEIICHUIO YPAaBHEHUM BUIA ax’+bx +c= O,rmea#0,c
UCTOJIb30BaHUEM (popMyIibl KOpHEH. B maHHO# Teme ydammecs 3HakomsTes ¢ popmynamu Buera,
BBIPXKAIOUIUMHU CBSI3b MEX/1y KOPHSMU KBaJpaTHOTO ypaBHEHUS U ero koddduimentamu. OHu
HCIIOJIB3YIOTCSA B JaJbHEUIIEM IIPHU JOKA3aTEIbCTBE TEOPEMBI O Pa3JIOKEHUU KBAJPATHOIO TPEXUWICHA HA
JIMHEWHBIE MHOKUTEIIN.

VYuyamuecs: OBJIa/I€BaIOT CIIOCOOOM peIIeHUs APOOHBIX PallMOHATIBHBIX YPAaBHEHHM, KOTOPBI COCTOUT B
TOM, YTO PELICHUE TAKUX YPABHEHUN CBOJUTCS K PELICHUIO COOTBETCTBYIOIIUX LIEJIBIX YPABHEHUH C
MIOCJIEYIOLUM UCKIIFOYEHUEM IIOCTOPOHHUX KOPHEM.



W3ydenue qaHHON TEMbI TO3BOJISET CYHIECTBEHHO PACHIMPUTD aNlapaT ypaBHEHUH, HCTIONb3yEeMbIX IS
pelieHust TEKCTOBBIX 3a/au.

Konmponvnvix pabom: 2

S. IloBTOpeHue.

OcHosnas yenw. [1oBTOpUTD, 3aKpenUTh U 0000mKTh OcHOBHBIE 3Y H, moy4ueHHsIe B 8 Kitacce.
Konmponvnvix pabom: 1

e 9 kiacc

1.HepaBencrna.
YucnoBble HEPABEHCTBA U UX CBOMCTBA. [lousieHHOE CI0XKEHNE U YMHOXKEHHUE YUCIIOBBIX HEPABEHCTB.
JIuneiiHble HEPAaBEHCTBA C OJHOW IEPEMEHHON U UX CHUCTEMBI.
OcHoénas  yenb — 03HAKOMUTH y4alllUXCsl C IPUMEHEHHE: HEPABEHCTB JIJIsl OLIEHKH 3HaUEHUI
BBIpa)XEHUI, BEIpaOOTaTh yMEHUE peIlaTh JUHEWHbIE HEPABEHCTBA C OHOM MEPEMEHHON U UX CUCTEMBI.
CBoiicTBa YHCIIOBBIX HEPABEHCTB COCTABIISAIOT Ty 0a3y, Ha KOTOPOil OCHOBAHO PEUICHUE JIMHEHHBIX
HEPABEHCTB € OJIHOM NepeMeHHOU. T peMbl 0 MOWIEHHOM CII0KEHUU U YMHO)KEHUU HEPABEHCTB
HaXOJUTb IPUMEHEHHE ITPU BBIIIOJHEHUH MPOCTEUIINX YIIPAXKHEHUN HA OLIEHKY BBIPAXKEHUN 110 METOY
rpanui. BBoaarcs moHATHs aOCOIIOTHOM NOTPEIIHOCTA U TOUHOCTH MPUOIIMKEHHS], OTHOCUTEIbHOM
MOTPEIIHOCTH. Y MEHUS POBOJUTH JACTYKTUBHBIE PACCYKIEHUS MTOJy4alOT Pa3BUTUE KaK IIPU
JI0Ka3aTeJIbCTBAX YKAa3aHHBIX TEOPEM, TAK U NP BBIIIOJIHEHNUN YIIPa)KHEHUI Ha J10Ka3aTeIbCTBa
HEPABEHCTB.
B cBs31 ¢ peleHneM JIMHEHHBIX HEPABEHCTB € OJIHOM NEPEMEHHO: JACTCA ITOHATHE O YHUCIIOBBIX
IIPOMEXKYTKAX, BBOJIATCSA COOTBETCTBYIOIIME HAa3BaHUsI U 0003HaUeHUsl. PaccMOTpeHHIo cucTeM
HEPABEHCTB OJHOM IIEPEMEHHON NPEAIIECTBYET O3HAKOMIICHNE YUYAIUXCS C IOHATUAMU IEPECCUCHU U
00BETMHEHNST MHOKECTB.
IIpu perieHnn HEPABEHCTB UCIIOJIB3YIOTCS CBOMCTBA PABHOCUIIBHBIX HEPABEHCTB, KOTOPBIE
Pa3bICHAIOTCS HAa KOHKPETHBIX npuMepax. Ocoboe BHUMaHHE CIIEAYET YACIUTh 0Tpab0OTKEe yMEHUS
pelat nmpocTeile HepaBeHCTBa BUa ax > b, ax < b, 0CTaHOBUBLIKMCH CIELIMAIBHO Ha Cllyyae, Korja a
<0.
B aT011 TEeMe paccMaTpUBaeTCsl TAKKE PELICHUE CUCTEM JIBYX JMHEHHBIX HEPABEHCTB C OJHOU
MIEPEMEHHOM, B YaCTHOCTH TaKUX, KOTOPBIE 3alIMCaHbl B BUJIE IBOMHBIX HEPABEHCTB.
Koumponvnvix pabom: 1

2.KBanparnunas pyHkums.
@Oynkius. CpoiictBa pyHkmii. KBagpaTHblil TpexuseH. Pa3znoxkeHne KBapaTHOTO TpexwieHa Ha
MHOXHTENN. DyHKIHS y = ax” + bx + ¢, ee cBoiicTBa I rpaduk. CrenenHas QyHKIIHS.
OcnosHas yenb — PacIUPUTh CBEIEHUS O CBOMCTBAaX (YHKLUH, 03HAKOMUTh YUALIUXCS CO
CBOMCTBaMHU U rpauKOM KBaJIpaTUYHOU (PYHKLIHH. I
B Hauane TemMbl cucTeMaTU3UPYIOTCS cBeeHUS 0 PyHKIMAX. [IOBTOPSAIOTCS OCHOBHBIE MOHATHSL:
(GyHKIMS, apryMEeHT, 00J1acTh onpeaeneHust GyHKIuM, rpaduk. J{arorcs noHATHS 0 BO3pacTaHUH U yObI-
BaHUM (YHKIMH, HPOMEXKYTKAaX 3HAKOMOCTOSHCTBA. TeM caMbIM co3aaercs 0a3a ajsl yCBOCHUs
CBOMCTB KBaJIpaTU4YHOM U cTeNeHHOW (YHKIUH, a TaKXKe 7S JajbHeero yriyoneHus
(GYHKIMOHATBHBIX MIPEICTABICHUN NPU U3YyYEHHUHU Kypca ainredpsl M Hayajl aHaIu3a.
[ToAroTOBUTENBHBIM IIarOM K U3yYEHHIO CBOWCTB KBaIpaTHUHON (QYHKIIMM SBIISETCS TaKKe
paccMOTpEHHE BOIpOca O KBaJAPAaTHOM TPEXWIEHE M €r0 KOPHSX, BBIACICHUH KBAJpaTa IBYWIECHa U3
KBaJIpaTHOT'O TPEXWJIEHA, Pa3JI0’KEHUHU KBAJPaTHOTO TPEXUIeHa Ha MHOKHUTEIH.
V3ydenue KBaApaTHIHOM (YHKIMN HAYHHACTCS C PACCMOTPEHHS (PYHKIIHH Y = ax’, ee CBOHCTB H
0CcOOEHHOCTEeH rpaduka, a TakKe IPYruxX YaCTHBIX BUJIOB KBapaTUYHON (QPYHKIIUN — QYHKIUHN y =
ax’+b, y=a (x - m)>. DT’ CBEICHHUS HCTIONB3YIOTCS IPU H3YdEHHH CBOMCTB KBaJPATHUHOM (yHKIHN
o6utero Buaa. BaskHo, 4TOOBI yuaIiecs OHsIH, uto rpadguk GyHKImK y = ax” + bx + ¢ MOKeT GbITh
nosydeH u3 rpaduka QYHKIHH y = ax ¢ MOMOIIBIO IBYX apaiebHbIX IepeH0coB. [Ipruemsl
noctpoenus rpaduka QyHKIMK y = ax> + bx + ¢ 0TpabaTHBAIOTCS Ha KOHKPETHBIX IpuMepax. ITpu
3TOM 0c000€ BHUMAHHUE CIEAYET yICNUTh (POPMHUPOBAHUIO y yUAIIUXCSl YMEHUS YKa3bIBaTh KOOPIUHATHI
BEPLIMHBI 1apaloJIbl, €€ OCb CHMMETPHH, HallpaBJIEHUE BETBEH MapaloJIbl.
[Tpu u3yueHnn 3TOM TeMBI JalbHEHIIee pa3BUTHE MOTyYaeT yMEHHE HaXOAUTh 10 Tpaduky
IIPOMEKYTKH BO3pACTaHMsl U YOBIBaHUS (DYHKLIMH, @ TAK)KE IPOMEXKYTKH, B KOTOPBIX (PYHKIUSA
COXpaHsIET 3HAK.
Vyanuecs: 3HAKOMSITCSI CO CBOMCTBAMH CTETICHHOM (PYHKIMH Y = X" [P YETHOM M HEYETHOM
HaTypaJIbHOM IOKa3aTele II. BBoauTces noHsThe KOopHs ra-it crenesu. OHY NOJy4aroT IPEICTaBICHUE O
HaXO0XKJICHUU 3HAYEHUI KOPHS C MOMOLIbIO KAJIbKYJIATOpA, IPUUEM BBIPAOOTKA COOTBETCTBYIOIIMX
yYMEHHUI HE TpeOyeTcs.



Konmponvnvix pabom: 1

3.HepaBeHcTBa ¢ OAHOI NepeMeHHOMH
ensie ypaBuenus. [[poOHbIe paninoHaabHbIe ypaBHEeHUs. HepaBeHCTBa BTOPOM CTENEHHU C OJTHOM
IIEpEMEHHON. MeTOI HHTEPBAJIOB.
OcHoénas yenb — CUCTEMATU3UPOBATh U 00OOUIUTH CBEJICHUS O PEIICHUH IeJIbIX U APOOHBIX
palMoHANBHBIX YPAaBHEHHI C OAHOHN MepeMeHHON, chopMUpOBaTh YMEHHE PEIIaTh HEPABEHCTBA BUAA
aX2+bx+c>OHnHaX2+bx+c<O,rnea¢0.
B 31011 TEME 3aBepIacTCA N3y4EHUE PALMOHAIBHBIX YPAaBHEHUM C OJHOM NEPEMEHHON. B CBA3U ¢ 3TUM
MIPOBOAMTCS HEKOTOpOe 000011eH e U yriyOaeHne cBeieHui 00 ypaBHeHUsIX. BBoasTCs mousTus 1e-
JIOTO PALIMOHAIIBHOTO YPABHEHUS U €r0 CTEIEHU. Y Yalluecs 3HaAKOMATCS C PeLICHUEM YPaBHEHUMI
TPEThEN CTENEHU U YETBEPTOM CTENEHU C IOMOILBIO PA3JIOKEHUSI HA MHOXKUTEIIN U BBEICHHS BCIIO-
MOTI'aTeJIbHOM IIEPEMEHHOM. MeTo/ pellieHNs] YpaBHEHUN ITyTEM BBEICHMS BCIIOMOraTEIbHbIX
MEPEMEHHBIX OyJeT IUPOKO UCIOJIB30BaTHCS B AAbHEHIIIEM MIPH PEIICHUN TPUTOHOMETPUUYECKUX,
norapu(pMHUYECKUX U APYTHX BUIOB YPAaBHEHUI.
Pacmmpsrorces cBeieHUs O peleHUuH IPOOHBIX pallMOHABHBIX ypaBHEHUH. Yyalirecs 3HaKOMATCS C
HEKOTOPBIMHU CIIELIMAIIBHBIMU IIPUEMAMU PELICHUS TAKUX YPAaBHEHUM.
dopMUpOBaHUE YMEHUH pellIaTh HEPABEHCTBA BUAA ax’ + bx ++c¢> 0 mm ax> + bx + ¢ < O,tnea#0,
OCYIIECTBIISIETCS C OMOPOIA HA CBEJCHHSA O Irpaduke KBaApaTHIHON (QYHKIIHH.
VYyamuecs: 3HaKOMSTCSI C METOJIOM MHTEPBAJIOB, C TOMOIIBIO KOTOPOI'O PEIIAIOTCS HECIOKHbIE
palroHaIbHbIE HEPABEHCTBA.

4.HepaBeHcTBa ¢ AByMsl lepeMEeHHbIMH

VYpaBHeHUE ¢ ABYMsI IEPEMEHHBIMU U €r0 rpaduk. CuctemMbl ypaBHEHUN BTOPOM CTENEHHU.

Pemrenue 3a1au ¢ OMOILIBIO CUCTEM YpaBHEHUM BTOpOil creneHu. HepaBeHCTBa ¢ IByMsl IEpEMEHHBIMU
U UX CUCTEMBI.
OcHognas yenb — BbIpadOTaTh YMEHUE peIIaTh MIPOCTEHIIINE CUCTEMBI, COJIEPKAIINE YpaBHEHUE
BTOPOM CTEIIEHHU C JBYMS IIEPEMEHHBIMH, U TEKCTOBBIE 33Ja4X C IIOMOIIBIO COCTABJICHUS TAKUX CUCTEM.
B nanHOl TeMe 3aBepiuaeTcs U3y4yeHUe CUCTEM YpPaBHEHUH C IBYyMs IepeMeHHbIMH. OCHOBHOE
BHMMAaHUE yJEIAETCS CUCTEMaM, B KOTOPBIX OJHO U3 YPABHEHUN IIEPBOM CTENEHH, a IPyroe BTOPOM.
W3BecTHBIN ydamumMces crioco0 MOJACTaHOBKH HAXOAUT 371ech AajibHellee IPUMEHEHHUE U TT03BOJISET
CBOJMTH PEIICHNE TAKMX CUCTEM K PEHICHUIO KBaJIPATHOTO YPaBHEHHS.
O3HakoMJICHHE y4aluXxcs ¢ IPUMepaMH CUCTEM ypaBHEHUH C IByMs IEPEMEHHBIMH, B KOTOPBIX 00a
YPaBHEHUsI BTOPOU CTENEHH, JOJKHO OCYIIECTBIIATHCS C JOCTATOYHOW OCTOPOKHOCTBIO U
OTrPaHUYMBATECS POCTEUILIMMU IPUMEPAMH.
[IpuBneueHne U3BECTHBIX ydaluMcs TpaduKOB MO3BOJISIET IPUBECTU MTPUMEPHI IPpahUuecKoro peneHus
cucreM ypaBHeHHUH. C MOMOIIBIO rpaduuecKuX MPeICTaBICHUH MOKHO HArJIsIIHO [TOKa3aTh yJalluMcs,
YTO CHCTEMBI JABYX YPAaBHEHUH C ABYMs IEPEMEHHBIMH: BTOPON CTENIEHU MOTYT MMETh OJIHO, J1Ba, TPH,
YETBIpE PELICHUs WA HE UMETh PEIICHU.
Pa3paboTanHblif MaTeMaTHUECKUH anmnapar Mo3BoJIsIeT CYIECTBEHHO PacIIuPUTh KJIacc
COJIEpKATEIIbHBIX TEKCTOBBIX 3a/a4, PEIIAEMbIX C [IOMOLIBIO CUCTEM YPaBHEHUM.
N3yuenne TeMbl 3aBepIIACTCS BBEICHUEM MOHATHI HEPABEHCTBA JABYMs IEPEMEHHBIMHA U CHCTEMBI
HEPaBEHCTB C IByMs NepeMeHHbIMU. CBeleHus 0 rpadukax ypaBHEHUH ¢ IByMs EPEMEHHBIMU
WCIIOJIB3YIOTCS MTPU WILTIOCTPALIMA MHOKECTB PEIICHUI HEKOTOPBIX MMPOCTEUIINX HEPABEHCTB C ABYMSI
IIEPEMEHHBIMU U UX CUCTEM.
Konmponvnvix pabom: 2

5.91eMeHTbI NPUKJIAJHON MaTeMaTHKH.

Matematuueckoe moaenuposanue. [IporenTHbie pacuetsl. [IpubinkeHHbIe BHIYUCICHUS.
OcHoBHbIE npaBuiIa KOMOMHATOPUKU. OTHOCHUTENbHAS YaCTOTa U BEPOSITHOCTD CIIy4alHOTO COOBITHSI.
Kitaccnueckoe onpenenenne BepossTHOCTH. HadanbHbIe CBEAEHUS O CTATUCTHKE.

OcHo6Has yenb — 03HAKOMUTD yYaIllUXCs C MOHATUSAMU [EPECTaHOBKH, Pa3MEILLIEHUS, COUETaHUs U
COOTBETCTBYIOIIUMU (HOPMYJIaMHU JUIS MOJICYETa UX YHCIIa; BBECTH IMOHATHS OTHOCUTEIBHOU YacTOTHI U
BEPOSITHOCTH CIY4aifHOTO COOBITHSI.

W3ydeHnue TeMbl HAUMHAETCS C PEUICHHS 33/1a4, B KOTOPBIX TPEOYEeTCsl COCTaBUTh T€ U UHbBIE
KOMOMHAIIMH JIEMEHTOB U MOJICYUTATh UX YUCIO. PazpsicHseTcss KOMOMHATOPHOE MTPABUIIO0 YMHOXKEHHUS,
KOTOpOE HCIOJIb3YEeTCs B AalIbHEHIIEM ITPH BBIBOAE (hOPMYIT ISl MOACUETa YHCia MepeCcTaHOBOK,
pasmeneHuii u coueranuii. Ilpu u3ydeHnn naHHOTO MaTepHaia HeoOXOAUMO OOpaTUTh BHUMAHKE
yUaluXxcs Ha pa3inyue MOHATUH «pa3MElIeHue» U «CoueTaHuey, ChOpMUPOBATh Y HUX YMEHHUE
OIpeIeNIATh, O KAKOM BHJIe KOMOMHALIMI UJET peub B 3a/1ae.

B nannoi#t TeMe yvaniuecs 3HaKOMATCS C HAYaJIbHBIMU CBEICHUSAMU U3 TEOPUH BEposiTHOCTEWU. BBOASATCS
MOHATUS «CIIydaifHOE COOBITHEY, «OTHOCUTENbHAs YaCTOTa, «BEPOSITHOCTD CIIy4alfHOTO COOBITHS.



PaccmaTpuBaroTCsl CTaTUCTUUECKHUM U KITACCHUECKHM MOAXO0/IbI K OMPeIeICHHIO BEPOSTHOCTU
ciyyaifHoro coobITHs. BaxkHo 0OpaTUTh BHUMaHKE YYalIUXCS HA TO, YTO KIIACCHUYECKOE OIpe/esicHIe
BEPOATHOCTH MOKHO IPUMEHSATH TOJBKO K TAKUM MOJIENSIM PEAIbHBIX COOBITHI, B KOTOPBIX BCE UCXObI
SBJISIIOTCS] PABHOBO3MO>KHBIMHU.
Konmponvnvix pabom: 1

6.Yuc/ioBbIe M10CI€10BATEIbHOCTH.
UucnoBble OCIEA0BaTENbHOCTH. ApudMeTnieckas 1 reoMmerpuueckas rnporpeccuu. opmynsl n-ro
YJieHa U CYMMBI IIEPBBIX N WICHOB Iporpeccui. beckoHeuHo yObIBaroIas reoMeTpudecKas Mporpeccusl.
OcHognas yenb — NaTh TOHATUSA 00 aprU(PMETHUECKOI U T€OMETPUUECKOM MPOTPECCHIX KaK YHUCIOBBIX
MOCJIEIOBATENBHOCTAX 0CO00T0 BU/A.
[Ipu u3yyeHun TeMbl BBOJUTCS TOHATHE TIOCIIEI0BATEIILHOCTH, Pa3bsICHAETCS] CMBICI TEPMHUHA «n-i
YJIeH MOCIIEI0BATEILHOCTHY, BEIPA0AThIBACTCSI YMEHHUE UCIIOIb30BATh HHIEKCHOE 0003HAYCHHE. DTH
CBEICHUSI HOCSIT BCIIOMOTATENIbHBIN XapaKTep U UCHOIb3YIOTCS AJIs U3y4eHUs apupMeTuuecKoit u
F€OMETPUYECKON IIPOrPECCUM.
Pa6ora ¢ popmynamu n-ro 4ieHa ¥ CyMMBbI IIEPBBIX T'a YWICHOB MPOTPECCHIi, TOMUMO CBOETO OCHOBHOTO
Ha3HAYEHUS, TO3BOJISICT HEOJHOKPATHO BO3BPAIIATHCS K BHIYHUCICHUSAM, TOKICCTBEHHBIM
peoOpa3OBaHUAM, PELICHUIO YPaBHEHHH, HEPABEHCTB, CUCTEM.
PaccmarpuBaroTcsi XapaKTepUCTUYECKHE CBOWCTBA apu(PMETHUECKOM M TEOMETPHYECKOU
MPOrpeccuii, YTO TMO3BOJSET PACHIUPUTH KPYT IpeiaraeMbIx 3aau.
Konmponvnvix pabom: 1

7.11oBTOpEHME (UTOTOBOE)
Ocnosnast yenw. I10BTOpUTH, 3aKpenuTh 1 00001 THL OcHOBHBIC 3YH, moyueHHbIe B 9 Kitacce.
Konmponvnvix pabom: 1



3. TemaTuyeckoe MIIAHUPOBAHUE € YKA3aHHEM YacoB,

OTBOAHUMBIX HAa YCBOCHHE KasKI0# TeMBbI.

Ne Pa3nes kypca ITo padGoueii 7 knace |8 kiaace |9 kaace
nporpamMmme
(K0J1-BO 4acoB))
1 JIuneiiHoe ypaBHEHME C OHOMN 15 15
MepEMEHHOMN
[{enbie BbIpaXKeHUs 52 50
3 DyHKIUU 12 12
CucreMbl TUHENHBIX YpaBHEHUH ¢ AByMs (19 19
MEPEMEHHBIMU
5 ParimonanbHbIe BbIpaXKEHUS 44 44
KBanpaTubie kopHH. J{eiCTBUTEIbHBIC 25 25
qyucia
7 KBaaparHble ypaBHEHMS 26 26
8 HepagenctBa 27 27
9 KBanparuunas ¢pyHKImsS 40 40
10 DJIeMEHThI TPUKIIAIHOW MaTEMaTUKHU 23 23
11 YucnoBbIe OCIEN0BATEILHOCTH 20 20
12 IToBTOpEHME U cucTeMaTu3aus 39 9 10 20
yueOHOro Marepuasna
Hroro 342 102 102 132
AJIT'EBPA- 7 knacc
Homep Homep ypoxka Ha3zBanme naparpadga KonnueckTBo
naparpada 4acoB
IloBTOpEeHME M cUcTeMaTH3alM Y4eOHOr0 MaTepuaJia 6 yacon
1 CrnoxeHue U BEIUMTaHHE Jpo0Oel ¢ pa3HbIMH 1
3HAMEHATEIISIMU
2 YMHOXKEHHE U JieNieHre 00BIKHOBEHHBIX JIpo0ei 1
3 OTHOIIEHNE W TPOTOPIHH 1
4 CrioxeHe W BEIYUTAHUE TTOJI0KUTEIHHBIX 1 1
OTPHULATENILHBIX YHCEI
5 Pemenune 3aa4 ¢ TOMOILIBIO ypaBHEHUM 1
6 BxogHas KOHTpoJabHas1 padoTa 1
I'naBa I.JIuHeiiHoe ypaBHeHHE C OTHOM MepeMEeHHOI. 12 yacoB
1 7-9 Brenenue B anreOpy 3
2 10-12 JIuneliHOe ypaBHEHHUE C OAHOI MEpEMEHHOM 3
3 13-16 Pemenne 3a1auc MoMoIIbI0 YpaBHEHUI 4
17 [ToBTOpEHME W CUCTEMATH3aKs YIeOHOTO MaTepHaa 1
18 KonTposabhas padora Ne 1 no teme «JInHeiinoe 1
YPaBHeHHeE ¢ OHOI epeMeHH oI
I'maBa I1.Iesble BbIpaKeHNS. 50 yacoB
4 [ 19-20 | ToxecTBeHHOpaBHBIE BbpakeHus. ToxecTsa 2




5 21-23 CreneHp ¢ HaTypaJIbHBIM [TOKa3aTelleM 3
6 24-26 CBOJCTBa CTENIEHH C HATYPAJIbHBIM NTOKa3aTeNeM 3
7 27-28 OIHOYIEHBI 2
8 29 MHOro41eHbI 1
9 30-31 CrnoxeHue ¥ BBIYMTaHHE MHOTOWICHOB 2
32 [ToBTOpEeHME M cUCTEMaTH3aIHsl yUeOHOro MaTepHraia 1
33 KonTpoabhas padora Ne 2 mo teme: «CpoiicTBa 1
CTENEeHH C HATYPAJIbHBIM NOKAa3aTeaeM»
10 34-37 YMHOKEHHUE OAHOWICHA HA MHOTOWICH 4
11 38-41 YMHOKEHHE MHOTOWICHA HA MHOTOWICH 4
12 42-44 PasnoxeHne MHOTO4JIEHOB HA MHOXKUTENN. BoiHecenue 3
00111ero MHOKUTEIS 38 CKOOKH
13 45-47 Pasno)xeHne MHOTOWIIEHOB HA MHOXKUTEIH. MeTox 3
TPYIIIUPOBKU
48 KonTpoabnas padora Ne 3 mo teme: «Pa3noxkenne 1
MHOTOYWIEHOB HA MHOKHTEJIN
14 49-51 IIpou3BeeHNEPAZHOCTH U CYMMBI JBYX BBIPAKCHHI 3
15 52-53 Pa3HOCTB KBapaTOB ABYX BBIPAKEHUI 2
16 54-56 KBanpar cyMMBI 1 KBaJipaT pa3HOCTH JIBYX BBIpaXeHUN 3
17 57-59 [TpeoOpa3oBaHre MHOTOWICHA B KBapaT CyMMbI WIH 3
Pa3HOCTH ABYX BBIPayKEHUHN
60 IloBTOpEeHHE U crcTeMaTH3aIwsl y9eOHOr0 MaTepraa 1
61 KonTpoasnas padora Ne 4 mo Teme: «@opMy.Jibl 1
COKPALIEHHOT'0 YMHOKEHU
18 62-63 CyMMa 1 pa3HOCTh KyOOB JBYX BBIPa)KEHHIM 2
19 64-66 IIpuMeHeHue pa3In4HbIX CIOCO0O0B PA3IOKEHUS 3
MHOTOYJICHa Ha MHOKHTEIIN
67 IToBTOpPEeHME U cHCcTEMaTH3alMsl Y9eOHOr0 MaTepraa 1
68 Kontposbnas pa6ora Ne 5 nmo teme: «Pa3nosxenue 1
MHOTOYIEHA HA MHOMKHTEIHN»
I'nasa III.@yHKIMHU. 124
20 69-70 Css13u MexXy BenmnuuHaMu. OyHKIKS 2
21 71-72 CriocoObl 3a1aHus PyHKIIUU 2
22 73-74 I'paduk pysxmn 2
23 75-78 Jluneitnas ¢ynkuus, e€ rpaduku cBoiicTa 4
79 IToBTOpEeHME U cHcTeMaTH3AIMs YIeOHOT0 MaTepraia. 1
80 Konmponvnasa paboma Ne 6 no meme « Oynxkuyusn» 1
I'naBa IV. CucrteMbl JJHHeliHBIX YPABHEHHI ¢ IBYMsl epeMeHHBbIMH. 19 yacoB
24 81-82 YpaBHEHHS C IBYMS IEpEMEHHBIMHU 2
25 83-85 JIuneliHOE ypaBHEHNUE C IByMsI IEPEMEHHBIMU U €T0O 3
rpaduk
26 86-88 Cucrembl ypaBHEHHUH ¢ ABYMS IEPEMEHHBIMHU. 3
I'paduueckuii METOJT pelIEHHsI CUCTEMBI JIBYX JIMHEHHBIX
YpaBHEHUH C ABYMSI IEPEMEHHBIMH
27 89-90 Pemenne cucteM JTMHENHBIX YPaBHEHUN METOAOM 2
MIOJICTAHOBKH
28 91-93 Pemenne cuctem JTMHEHHBIX YPaBHEHUH METOIOM 3
CIIOXKEHUSI
29 94-96 Pemenue 3amay ¢ mOMOILBIO CUCTEM JIMHEHHBIX 3
ypaBHEHUH
97 [loBTOpEeHME U cHcTeMaTH3aIMsI y9e0HOr0 MaTepraa. 1
98 Konmponvuaa paboma Ne 7 no meme «CHucremMbl 1
JIMHeliHbIX YPABHEHMIl ¢ IBYMsl llepeMeHHbIMI»
IloBTOpEeHMe M cucTEeMATH3ALUs y4eOHOro MaTepuaa. S5u.
99-104 YrpaxxHeHus I TOBTOPEHHUS Kypca 7 Kiacca 4
105 HtoroBast KOHTpoJbHAs paboTa Ne§ 1
HUTOI'O 102




AJI'EBPA- 8 kiacc

Homep Homep Hassanue naparpada KonuyeckTBo
naparpadga ypoka 4acoB
IloBTOpEeHME M cucTeMaTH3alUsl Y4eOHOr0 MaTepHaJia 6
1 CBo¥iCTBa CTENEHN ¢ HATYPAIBLHBIM MTOKa3aTelleM 1
2 Pa3HoCTh KBagpaTOB JBYX BBIPAXKCHHI 1
3 KBagpaT cyMMBI M KBaIpaT pa3HOCTH JIBYX BBIPAKEHUH 1
4 Cucrembl ypaBHEHHH ¢ ABYMS IIEpEMEHHBIMU 1
rpaduuecKy, METOIOM MOJICTAHOBKH, CJIOXKCHUSI.
5 Pemenmne 3a1a4 ¢ TOMOIIBIO CUCTEM JTMHEHHBIX 1
YpaBHEHUI
6 Bxoanas KOHTpoJbHasA padoTa 1
I'napa 1. PanimoHajibHble BBIPA'KeHHUSI. 44 gaca
1 7-8 ParmmonansHble gpoOu 2
2 9-11 OCHOBHOE CBOICTBO palOHAIBHOM APOOH 3
3 12-14 CroxeHue 1 BBIYUTaHHE PAlHOHABHBIX Apodeiic 3
OJIMHAKOBBIMU 3HAMEHATEISIMU
4 15-20 CroxeHue 1 BBIYMTAaHUE PALIMOHATIBHBIX APOOeH 6
C pa3HbIMH 3HAMEHATENIIMU
21 KonTtpoannas padora Ne 1 no teme «PanuonanbHble 1
aApoom»
5 22-25 YMHOKEHHUE U IeIeHUE PaLMOHAIBHBIX Jpo0eil. 4
BosBenenue pannoHanbHON ApOOH B CTETICHD
6 26-31 ToxnecTBeHHBIE TPeoOpa3oBaHUs PATUOHAIBHBIX 6
BBIPAKCHUI
32 [ToBTOpEeHME U crcTeMaTH3aIys YIeO0HOTO MaTepraia 1
33 KonTtpoannas padota Ne 2 o teme: «ToxaecTBeHHbIE 1
npeodpa3oBaHus PAlMOHAJBHBIX BHIPAKeHH»
7 34-35 PaBHOCWIIBHBIE ypaBHEHUs. PalloHaIbHBIE ypaBHEHUS 2
8 37-40 CreneHb ¢ LeIbIM OTPULIATEIBHBIM OKA3aTENEM 4
9 41-45 CBOICTBA CTEIEHHU C I[ENIBLIM ITOKAa3aTeIEM 5
10 46-48 3
OyHkusg y = — 1 e€ rpadux
X
49 [loBTOpEeHME U crcTeMaTH3allys y9eOHOT0 MaTepralia 1
50 KonTtpoannas padota Ne 3 no teme: «PanmonaabHble 1
YPaBHEHHUSI»
I'nasa II. KBaaparnble kopHu./JlelicTBUTeIbHBIE YHCJIA. 25 yacoB
11 51-53 OyHKuMA y = X ¥ eé rpaduk 3
12 54-56 KBanpatasie kopHH. ApuMeTniaeckuii KBaIpaTHBIH 3
KOPEHb
13 57-58 MHOKECTBO U €r0 3JIEMEHTHI 2
14 59-60 [TonMHOXkecTBO. Onepannu HaJl MHOKECTBAMH 2
15 61-62 Uncnossle IMHOKECTBa 2
16 63-66 CaoiicTBa apr()METHUECKOTO KBAIPATHOTO KOPHSI 4
17 67-71 ToxnecTBeHHBIE TPE0OpPa30BaHUA 5
BBbIp)KEHHH,COIepKaIMX KBaApPaTHbIE KOPHU
18 72-73 OyHKIHA ) = \/; u e€ rpadux 2
74 [loBTOpeHue u cucreMaTH3anus yieOHOro MaTepuaa 1
75 KonTtpoannas padota Ne 4 o teme: «KBagpaTHble 1
KOpHH./lelicTBHTEIbHBIE YHCIA»
I'nasa II1. KBagpaTHble ypaBHeHUS. 25 yacoB
19 76-78 KBanpatHsle ypaBHeHus. PenieHue HEMmoIHbIX 3
KBaJpaTHBIX YpaBHEHUH
20 79-82 @DopMyna KOpHEH KBaIpaTHOTO YpaBHEHUS 4
21 83-85 Teopema Buera 3
86 Konmponwvuasa paboma Ne 5 no meme «Keaopamnuie 1
YpasHeHun»
22 87-89 KBanpatHsslil TpéxuneH 3




23 90-94 Pewienre ypaBHeHM, CBOAAIIMXCAK KBaIPATHBIM 5
ypaBHEHUSIM
24 95-98 PanmonaneHble ypaBHEHHS KaKk MaTeMaTHUECKHE MOJIENN 4
pEaIbHBIX CUTYaLUH
99 [ToBTOpEHNE M CHCTEMATH3AIMS Y4eOHOr0 MaTepHania 1
100 Konmponwvnan paboma Ne 6 no meme «llpumeHeHue 1
KBAaJpPaTHbIX YPABHEHMI1»
IloBTOpEeHMe M cucTeMaTH3alUs y4eOHOr0 MaTepHaJa. 5u.
101-104 YupaxaeHus Ui MOBTOPEHU Kypca 8 Kiracca 4
105 Htorosast koHTpONIbHAS pabora Ne7 1
HUTOr'O 102
Aareopa 9 kiacc
Homep Homep ypoka Hassanue naparpacga KonnuyeckTBoO
naparpadga JacoB
IloBTOpeHMe U cucTeMaTu3auus y4eOHOro MaTepuaJia 7
1 Pasnocth kBagpatoB AByX BeIpakeHUid KBaapat cymmbl 2
W KBQJIpaT Pa3HOCTH JIBYX BBIPAKEHUH
2 Ksanpatnslie ypaBaenus. opmyna KopHei KBapaTHOTO 2
ypaBHeHus1 Teopema Buera KBampaTHbie KOpHHU.
Apudmernueckuii KBaApaTHBIN KOPEHb
3 Oynxims y = x° 1 eé rpapuk. OYHKIHS y= «/; u eé 2
rpadux
4 BxoaHas KOHTpoJbHasA padoTa 1
I'nasa I. HepaBeHncrsa. 274acoB
1 5-7 UrncoBble HEPABEHCTBA 5
2 8-9 OCHOBHbIE CBOMCTBA YHCIIOBBIX HEPABEHCTB 5
3 10-12 CrnoxeHmne 1 yMHOKEHUE YHCIOBBIX HEPABEHCTB. 3
OrieHnBaHKE 3HAUYCHHS BBIPKEHHUS
4 13 HepaBeHcTBa ¢ 0HON IEpEMEHHON 2
5 14-18 Pemenne HepaBeHCTB ¢ 0AHON epeMeHHO. UncnoBbIe 5
MIPOMEKYTKH
6 19-23 Cucrembl TMHEWHBIX HEPABEHCTB C OJTHOM MEPEeMEHHON 5
24 KonTtpoabnas padora Ne 1 mo teme «HepaBencrBa n 2
CHCTEMbI HEPABEHCTB C OJIHOIi NepeMeHHOoi»
I'napa Il . KBagpatuunas gpyHkuus. 404yacosB
7 25-27 [ToBTOpeHHe U pacuIpeHne CBeIeHUH 0 GYHKITUH 3
8 28-30 CaoiicTBa QyHKIIMH 3
9 31-32 Kak moctpouts rpaduk pyHkuuuy = kf(x), ecnun3BecTeH 3
rpaduk QyHKIMHN ¥ = f(X)
10 33-35 Kak noctpouts rpaduku GyHKIMEA y = f(x) + buy = f(x + 3
a), ecnu n3BecTeH rpaduk GyHKumuuy = f(x)
11 36-39 KBagpatnunas ynkuus, e€ rpaduk u cBoiicTBa 3
40 [ToBTOpeHue u cucTeMaTH3anus yaieOHOro MaTepuaa 2
41 KonTtpoasnas padota Ne 2 no teme: «KBagpaTtuunas 2
byHxuns»
12 42-47 Pemenne kBaipaTHBIX HEPABEHCTB 6
13 48-53 Cucremsbl ypaBHEHHH ¢ ABYMs IEPEMEHHBIMU 6
14 54-57 Pewienune 3a1a4 ¢ MOMOILBIO CUCTEM YpaBHEHUI BTOPOI 4
CTETIeHU
58 [ToBTOpEeHHe M cucTeMaTH3alus yaieOHOro MaTepuasa 2
59 KonTtpoannas padora Ne 3 mo teme: «Pemenue 1
YPaHEHMii M cHcTeM YpaBHEHHUIi ¢ IByMs
nepeMeHHbBIME»
I'napa I11.27eMeHTHI NPUKJIATHON MATEMATHKH. 23 yacos
15 60-62 MaTemaTHyeckoe MOJISTHPOBaHUE 3
16 63-65 IIponieHTHBIE pacU€Thl 3
17 66-67 [puOimkEHHBIE BRIYMCIICHHS 2
18 68-70 OcHOBHBIE NpaBHJIa KOMOWHATOPHKHU 3
19 71-72 YacTtoTa 1 BEpOSITHOCTh CIAy4alHOTO COOBITHS 2




20 73-75 Kitaccnueckoe onpezeseHne BEpOSITHOCTU 3
21 76-78 HauanrHble cBeIeHNUS O CTaTUCTUKE 3
79 KonTtpoanHas padota Ne 4 mo Teme: «J1eMeHTBI 1
NPUKJIATHON MaTeMaTHKN
22 80 HucnoBble NOCAEA0BATEIBHOCTH 2 154acoB
23 81-84 ApudmeTnyeckas Iporpeccus 4
24 85-87 CyMMa 71 IepBBIX WICHOB apuMETHIECKON NPOrpeccuu 3
25 88-90 I'eomeTpuyeckas nporpeccus 4
26 91-92 CymMa 71 IepBbIX WICHOB T€OMETPUIECKON IPOTPECCHU 3
27 93-94 Cymma GeCKOHEYHOH T€OMETPUIECKOH MPOTPECCHH, ¥ 3
KoTopoit | g | <1
95 KonTtpoannas padora Ne 5 mo teme «Uncinosbie 1
MOCJIe/10BATEIbHOCTH)
IloBTOpeHHe U CHCTEeMAaTH3aIUs YIeOHOT0 MaTepHuaJia. 154.
96-101 YnpaxkHeHus Ui OBTOpPEeHUs Kypca 9 kiacca 13
102 Utorosast koHTposbHAas padoTa Ne§ 2
HUTOoro 132




AOKYMEHT NOAMNMUCAH
3NTEKTPOHHOW NOANMUCBLIO

CBEAEHWA O CEPTU®WUKATE 311

CepTudpukat 603332450510203670830559428146817986133868575838
Bnageney, PomaHos Cepreit JleoHuaoeuy

OeicTeuTened C03.03.2021 no 03.03.2022



http://www.tcpdf.org

		2021-04-15T20:46:25+0500




