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1. HACITIOPT ITPOI'PAMMBbI JUCIHHUIIJIMHBI
OVY]1.04 MaremaTuka
1.1. O61acTh NPpUMEHEHH S MPOTPAMMBbI

MatemaTuka sBisieTcss (yHIaMEHTaIbHOW O0O0IIe00pa30oBaTEIbHON JUCHUIUIMHON CO
CJIOKHUBIIIMMCSl YCTOWYMBBIM COJIEpKAHUEM M OOIMMU TpPEOOBAaHUSAMH K ITOATOTOBKE
00ydJaromuxcs.

OO6mme 1menu H3y4YeHUS MaTEMaTUKU TPAJAUIMOHHO PEANIM3YIOTCS B UEThIpEX
HaIlpaBJICHUSX
1) obmiee mpeacTaBieHne 00 UACIX U METOJIaX MAaTEMATHUKH;

2) UHTEIJIEKTYaJIbHOE PA3BUTHE;
3) oBnageHue HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSIMU U YMEHUSIMU,
4) BocnUTaTEILHOE BO3/ICHCTBHE.

Conepxanue y4eOHOW MUCHMIUIMHBI pa3padOTaHO B COOTBETCTBHU C OCHOBHBIMH
COJIepKATEIbLHBIMU JTUHUAMH O0y4YEeHHS] MAaTEMAaTUKE:

PabGouas mnporpamma AWCIUIUIMHBI SBISETCA YacThIO IPOTrpaMMBl IOJATOTOBKH
CIIeUaIMCTOB cpeaHero 3BeHa B cooTrBeTcTBHM ¢ PI'OC CIIO mo crnennalbHOCTH
43.02.14 I'ocTHHUYHOE AEIIO.

1.2. MecTo IMCUMILUIHHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CIIENHATHUCTOB
cpeJHero 3BeHa

Hucnummnaa «MaremaTuka» u3ydaercss B oO0mieoOpa3oBaTeIbHOM ITMKIIE, Ha 0a3e
OCHOBHOTO 00111er0 00pa3oBaHuUs.

JIns ocBOEHUS MUCIUILUIMHBI OOYYarOITUEecs MCIOJb3YIOT 3HAHUS, YMCHHS W HaBBIKH,
chopmMupoBaHHBIE Ha 3TATle OCBOCHHS IIPOrPaMMBI TI0 MAaTEMAaTHKE OCHOBHOM ITKOJIBI.

N3yuenrne MAUCHUIUIMHBI TpeABapseT CIeayrouue IUCHUIUIMHBL «CTaTUCTHKaY,
«IKOHOMUKA OPTaHU3AIUN.

1.3. ey ¥ 32124 JUCHUILIMHBI — TPEOOBAHUA K pe3yibTaTaM 0CBOCHHS

AMCHMILINHDI.

— dbopMupoBaHUE TPEACTABICHUNA O MaTeMaTHKE KaK YHUBEPCAJIbHOM SI3bIKE
HayKH, CPEACTBE MOJCITUPOBAHHUS SIBIICHUN U MPOIECCOB, 00 UEAX U METOJaX MaTEeMaTUKH,
— pa3BUTHE JIOTHUYECKOTO  MBIIIICHUS, IPOCTPAHCTBEHHOTO  BOOOpaXKEHU,
ANTOPUTMUYCCKON KYJIBTYPhl, KPUTUYHOCTH MBIIIJICHUS Ha YPOBHE, HEOOXOIUMOM JIJIs
Oynymei mnpodecCHOHAIBHOM NIEATENbHOCTH, [JIi TPOJOJDKCHHS 00pa3oBaHUsA U
caMo00pazoBaHus;

— OBJIAJICHUE MATEeMATHUYECKUMH 3HAHUSMU W YMEHHUSIMH, HEOOXOJUMBIMH B
MOBCETHEBHOW >KM3HU, IJIi M3YUYECHHUS] CMEKHBIX €CTECTBEHHOHAYYHBIX AUCIUIUIMH Ha
0a30BOM YPOBHE W JTUCIHUILUIMH TPOPECCHOHATBHOTO UK, JJI TOJYYeHHUsT 00pa30BaHUs B
obnacTax, He TpeOymMX yriayoJIeHHOH MaTeMaTHIeCKOM TOATOTOBKY;

— BOCIIUTAHWE CPEJCTBAMHU MATEMAaTUKH KYyJIbTYpbl JIMYHOCTH, TOHUMAaHUS
3HAYUMOCTHU MATEMATUKH JUIsl HAYYHO-TEXHUYECKOr0 IIpOorpecca, OTHOLIECHUS K MAaTEMaTUKe
KaK K YacTh OOIICYEIOBEUECKOM KYJIbTYpPhl uYepe3 3HAKOMCTBO C HMCTOpHUEH pa3BUTHUSA
MaTEMaTUKHU, SBOIIOLIMEH MaTeMaTUUYCCKUX UICH.

B mnporpamMmmy BKIIOYEHO coOjepKaHWE, HalpaBiIeHHOE Ha (OpPMHpPOBAHUE Y
00ydJaromuxcs KOMIETEHIIUNA, HeoOXoauMBbIX i kauecTBeHHOro ocBoeHus OITOIT CITO
Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHMs C TMOJYYCHHEM CpeaHEro oOIiero oOpa3oBaHUS;
NpOrpaMMbl  TIOJITOTOBKH  KBaTU(UIIMPOBAHHBIX  pabOuYMX, CIyKalUuX, MPOTrPAMMBI
noAroToBKH crieruanuctoB cpennero 3seHa (IIIIKPC, I[TTICC3).

OcBoeHne cojaepxaHus ydeOHOW IUCHMIUIMHBI «MaremaTuka» oOecreunBaeT
JIOCTH>KEHUE CTYICHTAMU CJIEIYIOIINX PE3YIbTaTOB:



JUYHOCTNHBIX

- c(hopMUPOBAaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSL HAYKU U OOIIECTBEHHOM MPAKTHKW, OCHOBAHHOTO Ha JUAJIOre KYyJbTYp, a TaKKe
pazNuyHBIX (OPM OOIIECTBEHHOTO CO3HAHUS, OCOZHAHUE CBOETO MECTA B MOJUKYIHTYPHOM
MUDE;

- c()OPMUPOBAHHOCTH OCHOB CAMOPA3BUTHUS M CAMOBOCHHUTAHHUS B COOTBETCTBUU C
00111eYeTOBEYECKUMH LIEHHOCTSIMU U HUJealaMu Tpa)kJAaHCKOro oOIlecTBa; TOTOBHOCTh U
CIIOCOOHOCTD K CAMOCTOSITENIbHOM, TBOPUECKON U OTBETCTBEHHOM €S TEIHHOCTH;

- TOJEPAaHTHOE CO3HAHME M TOBEAEHUE B IOJUKYJIbTYPHOM MHUpPE, TOTOBHOCTH H
CIOCOOHOCTh BECTH AHAJIOT C JAPYTMMH JIIOAbMHU, AOCTHTaTh B HEM B3aWMOIIOHHWMAHWS,
HaXOJIUTh OOIIHE IEJIM U COTPYIHUYATD JIJISl UX JTOCTUKEHUS,

- HaBBIKU COTPYJHHYECTBA CO CBEPCTHUKAMU, IE€TbMH MIIQJIIIETO BO3pAcTa, B3pOCIIbIMU B
o0pa3oBaTeNbHON, OOIIECTBEHHO TOJIE3HOM, y4eOHO-UCCIEA0BATENbCKON, MPOEKTHONH W
JIPYTUX BUJAX JIEITEIBHOCTH;

- TOTOBHOCTh MU CIIOCOOHOCTh K OOpa3oBaHUIO, B TOM YHCJIE CaMOOOpa30BaHHIO, Ha
NPOTSHKEHUU BCEW KU3HM, CO3HATENFHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHHIO KaK
YCJIOBHIO YCHIEITHOM Mpo(eCcCHOHATBHON U 00IIECTBEHHOM ACSTEIbHOCTH;

MemanpeomMemHuIxX.

- YMEHHE CAaMOCTOATEIIBHO ONpPEAENATh LEJIH JEATeIbHOCTHU W COCTAaBISATH ILJIAHBI
NEATEIbHOCTH; CaMOCTOSITEIbHO OCYILECTBIISITh, KOHTPOJIUPOBATh M KOPPEKTHPOBATH
NEATeTbHOCTD; MCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTHXKCHHS MOCTaBICHHBIX
Hese U peaM3aluy TUIAaHOB JIeATeIbHOCTH; BEIOUPATh YCIEIIHbIE CTPATeTUH B Pa3IMYHbIX
CUTYyalusiX;

- yMEHHE MPOAYKTUBHO OOIIAThCS M B3aMMOJCHCTBOBATH B MPOIECCE COBMECTHOM
NESATeTbHOCTH, YYUTHIBATh TMO3UIMU JPYTUX YYACTHUKOB JEATEIBHOCTH, 3(DPEKTUBHO
paspeiniatb KOH()IUKTHI;

- BIIQJICHME HaBBIKAMHM II03HABATENIbHOM, Y4eOHO-MCCIEOBATEIbCKOM W TPOEKTHOMN
NEATeTbHOCTH, HAaBBIKAMU Ppa3pelIeHUs MpoOJieM; CIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEIbHOMY TIOUCKY METOJIOB pEUICHUs MPAKTUUYECKUX 3a]ay, MNPUMEHEHUIO
pa3IMYHBIX METOJIOB TO3HAHMS;

- TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEJIbHOM HMH(OPMAIIMOHHO-TIO3HABATEIbHON
JIeSATeTbHOCTH, BIIaJICHUE HABBIKAMH TOJYyYEHUsS] HEOOXOAMMOUN MH(OpMalUK U3 CIOBapei
pa3HbIX THUIIOB, YMEHHE OPHEHTHUPOBATHCS B PA3IUYHBIX HCTOYHHKAX WH(HOPMAIINH,
KPUTHUYECKH OIEHWBATH U MHTEPIPETUPOBATH HHPOPMAIUIO, TIOTYyUYaEMYIO M3 Pa3IMYHBIX
HUCTOYHHUKOB;

- BJIAJICHHUE SI3BIKOBBIMU CPEJCTBAMH: YMEHHE SICHO, JIOTHMHO M TOYHO HM3JIaraTh CBOIO
TOYKY 3PEHUS, UCTIOIb30BATh a/ICKBATHBIE S3bIKOBBIE CPEJICTBA;

- BIJIaJICHUE HaBBIKAMU TIO3HABATEIbHOU pe(dIEKCMH KaK OCO3HAHHS COBEPIIAeMbIX
JIEWCTBUM M MBICTUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB M OCHOBAHUH, TPAaHMI] CBOETO
3HAHUS U HE3HAHUS, HOBBIX [MO3HABATEIbHBIX 3a7a4 U CPEACTB ISl UX TOCTHUKEHUS

npPeoMemHubIX:

- cOpPMHUPOBAHHOCTH TPEACTABICHUN O MaTEeMaTUKE KaK YacCTH MHUPOBON KYJIbTYpHl U
MECTe MaTeMaTHKd B COBPEMEHHOW IIMBUIW3AlUHA, O Croco0ax ONucaHus Ha
MaTEeMaTHUYECKOM SI3bIKE SIBJIEHUN PeasibHOTO MUPAa;

- c(OPMUPOBAHHOCTH TPEJCTABICHUI O MaTeMaTHYECKUX TMOHATUAX KaK O Ba)KHEHIIMX
MaTE€MAaTHYECKUX MOJENAX, IMO3BOJSIOINIMX OMNMCHIBATh M H3ydaTh pPa3HbIE MPOLECCHl U
SBJICHUS; TOHMMAaHHE BO3MOXHOCTH aKCHOMATHYECKOTO IOCTPOCHHUS MaTEMaTHYEeCKUX
TEOPUL;



- BJIAJICHHE METOJaMHU JO0Ka3aTelIbCTB U aJrOPUTMOB DPEIICHUS, YMEHHME HUX IPUMEHSATS,
IIPOBOJIUTH JI0KA3ATEIbHBIE PACCYXKIEHUS B XOJ€ pELICHU 3a/a4;

- BJIAJICHWE CTaHIAPTHBIMM IIPUEMAMHM pELICHUS PALUOHAIBHBIX M HPPALUOHAIbHBIX,
IIOKa3aTENbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, HX CUCTEM;

- HCIOJIb30BAaHUE T'OTOBBIX KOMIIBIOTEPHBIX IMPOTPaMM, B TOM YHCIE ISl MOUCKA IIYyTH
pelIeHus U WUTIOCTPAllUU PEIICHUS] YPAaBHEHU U HEPABEHCTB;

- c(OPpMUPOBAHHOCTH NPEICTABICHUI OO0 OCHOBHBIX TOHATHUAX, HACSIX U METOAAX
MaTE€MaTHYECKOTO aHAJIN3a;

- BJIQJICHNE OCHOBHBIMHM TMOHSATHSMHU O IUIOCKMX M INPOCTPAHCTBEHHBIX T'€OMETPUUYECKHUX
¢urypax, uX OCHOBHBIX CBOMCTBAX;

- ¢()OpMHPOBAaHHOCTH YMEHHMsI paclo3HaBaTh HAa YEpTEXKaX, MOJENIIX U B PEAIbLHOM MHUpPE
reoMeTpuueckre QGUrypsl; -

- MpUMEHEHHE H3Y4YEHHBIX CBOMCTB TreOoMeTpuYecKux (uryp um Qopmyn ais pemieHus
F€OMETPUYECKUX 3a7a4 U 337a4 C IPAKTUYECKUM COAECPIKAHUEM;

- c(hopMUPOBAHHOCTH MPEJICTABICHHI O TIpolieccax M SIBICHUSIX, UMEIOIIUX BEPOSTHOCTHBIN
XapakTep, 0 CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX B PEATbHOM MHpE, 00 OCHOBHBIX MOHSITHUSIX
AIIEMEHTAPHOU TEOPUU BEPOSTHOCTEM;

- YMEHUH HaxXOJUTh U OLICHMBAThb BEPOATHOCTH HACTYIUIEHHS COOBITHMM B HpOCTEHIIMX
MPaKTUYECKUX CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKH CIyYailHbIX BEJIUYUH;

- BJIa/ICHUE HABBIKAMHU HCIIOJB30BaHUSI TOTOBBIX KOMIBIOTEPHBIX IPOTrpamMM IpPU PEUICHUH
3a/1a4.

B pesynprare wusyueHuss ydeOHOW IUCHUIUIMHBI «MaremaTtukay o00yJaroniuiics
JIOJIKEeH
Anrebpa
yMeThb:
® BBINOJHATH apu(PMeTHyecKre IEHCTBHUS HAJl YHCIaMH, COUeTasi yCTHhIE U MUChbMEHHBIC
NPUEMBI, HAXOIUTh NPUOIMKCHHBIC 3HAUCHUS BEIMYUH M TOTPEIIHOCTH BBIYHACICHUN
(a0coutoTHAsI U OTHOCUTEIIbHAS); CPABHUBATh YHCIIOBBIE BBIPAYKEHUS;
® HAXOAWUTh 3HAYCHHS KOPHS, CTENECHH, Jorapupma, TPUrOHOMETPHUUECKUX BBIPAXKEHUHN Ha
OCHOBE OIpEACNCHHsI, HUCIONb3ysd NpPU HEOOXOTUMOCTH HHCTPYMEHTAJbHBIE CPEJICTBA;
TI0JTb30BAThCSI MTPUOIMKEHHON OIIEHKOH NP MPAKTUIECKUX PacyeTax;
® BHINONHATH TNPEOOPa30BaHUS BBIPAKEHUH, TpUMEHSIS (OpMyINbI, CBSI3aHHBIE CO
CBOMCTBaMU CTeTEHeH, Jorapu(pMoB, TPUTOHOMETPUIECKUX (YHKIIHIA;
UCTIOJIb30BaTh MPHOOPETCHHBIE 3HAHWS M YMEHHUS B TMPAKTHUYECKOH NEATENbHOCTH U
TIOBCETHEBHOM YKU3HH:
® IS IPAKTHUYECKUX PAcUeTOB MO GopMysam, BKIOYas (pOpMYIIbI, CoAepKalIue CTEICHH,
panuKaibl, J0rapupMbl ¥ TPUTOHOMETpUUYECKUE (HYHKIHH, HUCIIONB3YS MPH HEOOXOIUMOCTH
CIpaBOYHBIE MAaTEPUAIIBI M MMPOCTEHIIINE BEIYUCIUTEIBHBIE YCTPOUCTBA.
DO vyukimu 1 rpaduKu
yMeThb:
® BBHIUMCIATH 3HAYCHHWE (YHKIMM MO 33aJaHHOMY 3HAYEHHUIO apryMEHTa MPHU Pa3IUYHBIX
crioco0ax 3amanus GyHKINU;
® OMpeiensTb OCHOBHBIE CBOMCTBAa YMCIOBBIX (YHKLUMH, WUIIOCTPUPOBATh MX Ha
rpadukax;
e cTpouTh TpaduKd HU3YyYEHHBIX (DPYHKUMH, WIUTIOCTPHPOBATh MO TpaduKy CBOHCTBA
AIIEMEHTAPHBIX (PYHKIIHA;
® UCHOJb30BaTh MOHATHE (QYHKIMH [yl ONMCAHUS U aHAJIN3a 3aBUCUMOCTEH BEJTMUMH;




UCIIOJIb30BAaTh IMPUOOpPETEHHbIE 3HAHMS M YMEHHUS B NPAKTUUYECKOW JEATENbHOCTU U
HIOBCETHEBHOM JKU3HMU:

® ISl ONMCAHUS C MOMOUIbI0 (PYHKIUH pa3IUYHBIX 3aBUCUMOCTEW, MPEICTABICHHUS HX
rpaduuecku, MHTEPHpPETalnuU IpaUKOB.

Hauana MaTemaTHyeckoro aHanausa

yMeThb:

® HaxOJUTh IPOU3BOJHBIE JIEMEHTAPHBIX (DYHKIIMIA;

® ICIIOJIB30BATh MPOU3BOIHYIO JIJISl U3YUYE€HUS CBOMCTB (DYHKIIMI U TOCTPOCHHUS TPapUKOB;

® [PUMEHSTh NPOU3BOAHYIO IS MPOBEACHUSA MPUONMKEHHBIX BBIYMCICHUM, perniaTh

3a/1auu MPUKJIIATHOTO XapaKkTepa Ha HaXOXKIeHUE HauOOoIbIIETO U HAUMEHBIIIETO 3HAUCHNUS,

® BBHUKUCIATH B MPOCTEHUIIUX Clydasx IUIOMAAM W OO0BEMBI C HCIOJb30BaHUEM

ONPEAECIEHHOI0 UHTErpaa;

° WCIIO0JIb30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHUS B MPAKTUUECKON JACATEIHLHOCTH U

MMOBCETHEBHOU JKU3HH,

e IS pelIeHUsA MNPUKIAIHBIX 3a7a4, B TOM 4YHCJE COLMAIbHO-’KOHOMHUYECKUX |

bu3HYEeCKUX, Ha HauWOOJIbIIME W HAUMEHBIINE 3HAUYCHMS, Ha HAXOXKJECHHUE CKOPOCTH U

YCKOpPEHHSL.

YpaBHEHHUS M HEPABEHCTBA

YMeTh:

e pemaTh palUoOHAIbHBIC, IOKa3aTelbHbIC, JOrapupMUUECKHE, TPUTOHOMETPUYECKUE

YpaBHEHUS, CBOSIIMECS K JIMHEWHBIM M KBaJAPATHBIM, a TAK)KE€ aHAJOTHMYHbIC HEPABEHCTBA

U CUCTEMBI;

® HCMOJIb30BaTh IPpaUUECKU METO/T PEIICHHUS YpaBHEHUN U HEPABEHCTB;

e U300pakaTh Ha KOOPJMHATHOM MJIOCKOCTH PEIICHUs] YPABHEHUH, HEPABEHCTB U CUCTEM C

JIByMsI HEU3BECTHBIMU;

® COCTaBJIITh M pElIaTh YPAaBHEHUS W HEPABEHCTBA, CBSI3bIBAIOIINE HEU3BECTHBIE

BEJIMYMHBI B TEKCTOBBIX (B TOM YHCJIE MPUKIATHBIX) 3a/1a4ax;

® CMOJIb30BaTh NMPUOOPETCHHBIC 3HAHMS W YMEHHUS B MPAKTHUYECKON IEATETbHOCTH U
OBCEIHEBHOM KU3HU,

® JJIs MOCTPOEHHUS U UCCIICIOBAHUS MPOCTEUIIINX MATEMAaTUYECKUX MOJEIIEH.

KoMmOunHaTOprKa, CTATUCTUKA U TEOPHUSI BEPOSATHOCTEN

YMeTh:

e pemaTh MpocTeHmne KOMOMHATOpPHBIE 3aJa4dl METOJOM TMepebopa, a Takke C

WCIIOJIb30BAHUEM U3BECTHBIX (hOPMYIT,

® BBIUUCIATH B MPOCTEUIINX CIy4asiX BEPOSITHOCTH COOBITHMI Ha OCHOBE IMOJCYETa YKCIia

HUCXO/IOB;

UCIIOIh30BaTh MNPHOOPETEHHBIE 3HAHUS U YMEHHS B TPAKTUUYCCKOW JEATCIbHOCTU H

MMOBCEIHEBHOM KU3HU:

e Ui aHalii3a pPEajbHBIX YHCIOBBIX JAHHBIX, MPEICTABIECHHBIX B BHUJE JIHATPAMM,

rpauKoB;

e ananm3a HHQOpPMAIMU CTATUCTUYECKOTO XapaKTepa.

['eomeTpus

yMeTh:

® pacro3HaBaThb Ha 4YepTekaxX W MOJIENAX MPOCTPAHCTBEHHBIC (OPMBI, COOTHOCHUTH

TPEXMEPHBIC 0OBEKTHI C X OMUCAHUSIMU, U300PKCHUSIMU;

® ONUCHIBATH B3aHUMHOE PACIOJ0XKEHUE MPSIMBIX M IUIOCKOCTEM B IPOCTPAHCTBE,

apryMEHTHPOBAThH CBOM CYKJICHUS 00 3TOM PaCIOJIOKCHHH,




® aHaJNM3MpOBaThb B IMPOCTEMIIMX CIydasX B3aUMHOE pACIOIOKEHUE OOBEKTOB B
IPOCTPAHCTBE;

e u300pakaTh OCHOBHbIE MHOTOTPAaHHMKH W KpPYIJIIE TeJNa; BBINOJIHATH YEPTEXKHU 10
YCIIOBHSIM 3a/1a4;

® CTPOUTH MPOCTEHIINE CEUEHUs KyOa, MPU3MBbI, TUPAMUIBL;

e pelarh MJIAHUMETPUUECKUE U IMPOCTEHIINE CTEPEOMETPUUECKHE 3a/1a4 Ha HaX0XKJIEHUE
reOMEeTPUYECKUX BEJIUYHUH (IJIMH, YIJIOB, IUIOIaiel, 00bEeMOB);

® CIIOJIb30BAaTh MPHU PELICHUU CTEPEOMETPUUYECKUX 3a7ad IUIaHUMETpU4YecKue (akTbl U
METO/IbI;

® [IPOBOJUTH JIOKA3aTENbHbIE PACCYK/IEHUS B XO/1€ PELICHUS 3a/1a4;

. UCIIO0JIb30BATh MPUOOPETEHHBIEC 3HAHUS U YMEHHUS B MIPAKTHUUECKOMN AESITeTbHOCTH U
MOBCETHEBHOM KU3HH;

e ISl UCCIIEIOBAaHUS (MOAEIMPOBAHMS) HECIOKHBIX MPAKTUUYECKUX CUTYyalluid Ha OCHOBE
U3Y4YECHHBIX (OPMYI U CBOMCTB QUTYD;

® BBHIUMCIEHUS OOBEMOB M IUIOLIA/EH IOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEI IPH
pelIeHNH MPaKTUYECKUX 3ajad, HCHOJb3ys NpU HEOOXOJUMOCTH CIPABOYHUKH H
BBIYHCIUTENIbHBIE YCTPOUCTBA.



2. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHDBI

2.1. O0beM IMCUMIIMHBI U BBl y4eOHOi padoT

Bun yueOHoii paGoThl Bcero Cemectp
4acoB 1 2

YuyeOHasn Harpy3ka (Bcero) 234 102 132
AyauTopHasi Harpy3kKa (Bcero) 234 102 132

B TOM YHCJIE:

JIEKIMOHHbIE 3aHATHS 134 68 66
NpaKTHYeCKHe 3aHATUS 100 34 66
IIpomexyToUuHAs aTTECTANMSA mud.3a4eT | dK3aMeH

2.2 CTpyKTypa QM CUUNIMHBI

Kosmn4ecTBo ayTuTOPHBIX
4acoB
Haumenosanue pasaeos u rem Bcero Teoperuueckoe IIpakTnyeckue
o0yueHnue 3aHATHSA
Paszpen 1. AJITEGPA 16 10 6
Pasnen 2. OCHOBEI 28 16 12
TPUT'OHOMETPUU
Paznen 3. ®YHKIVU UX CBOMCTBA 36 20 16
U TPAOUKUN
Pazgen 4. HAYAJIA 36 20 16
MATEMATHUYECKOI'O AHAJIU3A
Pasznen 5. YPABHEHUS U
HEPABEHCTBA 24 14 10
Pasznen 6. KOMBUMHATOPHKA, 24 14 10
CTATUCTUKA U TEOPU
BEPOSITHOCTEN
Pasnen 7. TEOMETPUI 70 40 30
BCETO 234 134 100
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2.3 TemaTnuyeckuii NJiaH U cojep:KaHUe YUeOHbIX 3aHITHIA

HaumenoBanue Copep:xanue y4eOHOr0 MaTepHaJia, NPaAKTHYeCKHe PadoThI O0Bem YposeHn
Pa3aesioB M TEM 06yqamumxcn 4acoB OCBOCHUHA
1 2 3 4
Paznen 1. AJITEBPA 16
Tema 1.1. Conep:xaHue yueOHOr0 MaTepuaJa 10
JelicTBUTE/IB- 1 | Ilenple u parMOHANBHBIC YKCIIa 2 2
Hble YHcJIa 2 | BykBennsle BoipaxkeHus. JlefcTBus ¢ OyKBEHHBIMHU 4
BBIPOKEHUSIMU
3 | CreneHb ¢ paMOHAIBHBIM U ICHCTBUTEIEHBIM 4 .
mokasaresueM
IIpakTHyeckne 3aHATHS 6
1 | JelicTBUA ¢ YnuCIaMH 2
2 | HeiicTBusiMu ¢ OYKBEHHBIMH BBIP2)KSHUSIMH 2 .
3 | CBolicTBa cTeneHN ¢ PalMOHATHFHBIM U 2
JeHCTBUTEIbHBIM MIOKA3aTENIEM
Paznen 2. OCHOBBI TPUTOHOMETPUHN 28
Tema 2.1. Conep:xanue yueOHOro MaTepuaJia 8
Tpuronomerpu- | 1 | Onpenenenne cuHyca, KOCHHyCa M TAHT€HCA yTIia 2
yecKue 2 | TpuroHoMeTpuyecKe TOXKIECTBA 2 2
opmyinl 3 | ®opMyIIBI CIOKEHHSI 2
4 | ®opmyInbl IpUBEACHUS 2
[IpakTHyeckue 3aHITHSA 6
1 | CuHyc, KOCHHYC U TaHT'€HC JIBOMHOTO yTJIa. 2
[lonoBuHHOTrO yria.
2 | Cymma u pa3zHOCTh cuHycoB. CyMMa U pa3HOCTb 2 .
KOCHHYCOB
3 | ®opmynbl mpuBeACHUS 2
Tema 2.2, Copaepxanne yueOHOr0 MaTepHuaJia 8
Tpuronomerpu- | 1 | IIpocreiimune TpUroHOMETPHUYECKHE YPABHEHHS 4 19
YyecKue 2 | Pemenue TpUroHOMETPUYECKUX YPaBHEHHH 4 '
YPaBHeHHUs! IIpakTHYecKue 3aHATHS 6
1 | YpaBHeHue COS X = o 23
VYpaBuenwue Sin X = o 2 ’
YpaBHeHue tg X = a
2 | Pemenue TpUroHOMETPUYECKUX YPaBHEHHUN 4
Paznen 3. ®YHKIIMU UX CBOMCTBA U TPA®UKHU 36
Tema 3.1. Coaepaxanne yueOHOr0 MaTepHaJia 4
Crenennas 1 | Crenennas QpyHKIHUS, €e CBOMCTBA U TpaduK 4 1,2
byHkuus IIpakTHyeckue 3aHITHSA 2
l| WppanmoHaibHble YpaBHEHUS 2 .
Tema 3.2. Copaepxanne yue0HOr0 MaTepHaJIa 4
IHoka3aTesbHas 1 | ITokazarenpHas hyHKIMS, ee CBOWCTBA U rpaduk 4 1,2
hynxums IIpakTHYecKkHue 3aHATHS 4
1| Iloka3aTenpHblEe YpaBHEHHS 2 -
2| IlokazaTenbHble HEPABEHCTBA 2
Tema 3.3. Coaepxanne yueOHOT0 MaTepHaJia 8
Jlorapupmuyec- 1| Jlorapudmer. CBoiicTBa 1orapuhMoB 4 1,2
Kasi QyHKIHs 2| Jlorapudmuueckas GyHKIH, €€ CBOWCTBA U rpaduk 4 1
IIpakTHYecKue 3aHATHS 6
1| Jlorapudmudeckue ypaBHEHHUs 4 -
2| Jlorapupmudeckre HepaBSHCTBA 2
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Tema 3.4. Coaepxanne yueOHOr0 MaTepHaJia 4
Tpuronomerpude | 1| CBolicTBa TPUTOHOMETPHUECKUX (QDYHKITUI 1 UX 4 12
ckue pyHKuun rpapuKu '
IIpakTHYecKue 3aHATHS 4
1 | O6paTHbIe TpUTOHOMETpHUYECKHE (DYHKLIUH 2 23
2 | Pemenue 3amga4 o teme « TpuroHoMerpudecKkue 2 '
(YHKITHID)
Paznen 4. HAYAJIA MATEMATHYECKOI'O AHAJIM3A 36
Tema 4.1. Coaepxanne yueOHOr0 MaTepHuaJa 4 12
IHocnenosarensHo | 1 | CriocoObl 3ajaHus M CBOMCTBA YHCIOBBIX 4 ’
CTH 110CJIE0BATENbHOCTEH
IIpakTHYecKue 3aHATHS 4
1 | Boruucnenus uieHOB HocieaoBareabHocTU. [Ipenen 4 28
M10CJIeJ0BATEILHOCTH
Tema 4.2. Coaep:xanue y4e0HOr0 MaTepHaJa 4
IIpousBognasg m ee | 1 | IIponsBogHas. ['eomeTprudecKuii CMBICT POW3BOTHOM 2 12
reomerpuyeckuii | 2 | IIpaBuia u popmyisl muddepeHmpoBanus 2 1
CMBICJI. IIpakTHYecKHe 3aHATHS 4
1 | llpaBuna quddepeHnnpoBaHus 2 -
2 | IIpon3BogHBIE HEKOTOPHIX SJIEMEHTAPHBIX (DYHKITHIA. 2
Tema 4.3. Conep:xanue yueOHOro MaTepuaJia 6
IIpumeHnenue 1 | Bozpacranue u yObiBaHue (hyHKIUU 2 1,2
NPOU3BOJHOM K 2 | OkcrpemyMsl ¢yHKIMU. Hanbosbinee u HauMeHblee 2 12
HCCJIeI0BAHUIO 3Ha4YeHue GpyHKIMH ’
byHKuH 3 | [IpumeHeHne MPOU3BOTHON K TOCTPOSHUIO TpaduKa 2 1
GyHKIMH
[IpakTHyeckue 3aHIATHSA
1 | [IpumeHeHre NPOU3BOIHON K IOCTPOEHHIO rpaduKa 2.3
GyHKIIH
2 | Pemenue 3amau o Teme «lIpumeHeHue mpou3BOHON 2
K UCCJICIOBAHMIO (DYHKITUUY
Tema 4.4. Copaepxanne yueOHOr0 MaTepHaJIa 6
IlepsoobGpasnasiu | 1 | IlepBoobpasHas 2 1,2
HHTerpaji 2 | IIpaBuna HaxoXxJeHUs IEPBOOOPa3HON (HYHKIIUU 2 1,2
3 | [Inomrae KPUBOJUHEHHOM TPANEUH U UHTETpall 2 1,2
IIpakTHYecKue 3aHATHS 4
1 | IlpaBuia HaxOX/I€HUS IEPBOOOPA3HON PYHKIINH. 2 -
Briunciienue miomajen ¢ moMOIIbI0 HHTErpasa
2 | JnddepennnansHble ypaBHEHHS 2
Paznen 5. YPABHEHHWSI 1 HEPABEHCTBA 24
Tema 5.1. Coaepxanue y4eOHOro MaTepuaJia 8
YpaBHeHus u 1 | PaunonanbHbIe ¥ UppaLMOHANBHBIE YPAaBHEHUS 1 2
CUCTEMBI CHCTEMBI
YpaBHeHUil 2 | Iloka3aTenbHbIC YPaBHEHUS M CUCTEMBbI 2 1,2
3 | Tpuronomerpuyeckue ypaBHEHHS U CUCTEMBI 2
4 | PaBHOCHJIBHOCTh YpaBHEHHH, HEPABEHCTB, CUCTEM 2
IpakTnyeckne 3aHATHS 6
1 | IlpeoOpa3oBanre ypaBHEHHHA 2 -
2 | OcHOBHBIC ITPUEMBI pEIICHHs YPaBHEHUH 2
3 | Pemenne cucreM ypaBHeHUH 2
Tema 5.2. Coaepsxanue y4eOHOro MaTepuaJia 6
HepagenctBa 1 | PaunonanbHbIe, HppalMoOHATIBHBIE, TOKA3aTEIbHBIC U 4
TPUTOHOMETPUUECKHE HEPAaBEHCTBA 19
2 | Ucnonp3oBaHue CBOWCTB U TpaUKOB GYHKIUHA MpH 2 '

PCHICHUHA ypaBHCHI/Iﬁ 1 HCPABCHCTB
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IIpakTHYecKHne 3aHATHSA 4
1 | Pemenune HepaBEeHCTB METOJOM HHTEPBAJIOB 4 -
Pazgen 6. KOMBUHATOPHKA, CTATUCTAKA U TEOPUSA o4
BEPOATHOCTEH
Tema 6.1 Coaepsxanue yueOHOro MaTepuaJia 14
Komo6unaTtopu- 1 | IlpaBmira koMOMHATOPHUKH. Penrenre KOMOMHATOPHBIX 4
Ka, Teopus 3ajgad
BeposiITHOCTEH 2 | Pasmenienus, codeTaHus U MEPECTAHOBKU 2
3 | Knaccuueckoe onpeneneHue BEposITHOCTH, CBOMCTBA 2
BEPOSTHOCTEH 1,2
4 | Teopema 0 cymMMe BEpOSITHOCTEH 2
5 | Beruncnenue BepositHocTell. [lpuknanneie 3amaun 2
6 | [IpencraBnenue YUCIOBBIX NaHHBIX. [IpuKiaaHbIe 2
3aJauu
IIpakTH4yecKue 3aHATHS 10
1 | IIpaBuma koMOMHATOPUKH. Pemenne KOMOMHATOPHBIX 4
3ajJ1a4. -
2 | Beruucnenue BepositHocreil. [lpukiagapie 3aaaun 4
3 | IIpencraBnenne YuCnOBBIX NaHHBIX. [IpuKiaaHbie 2
3aJauu
Paznea 7. TEOMETPUS 70
Tema 7.1. Conep:xanue yueOHOro MarepuaJa 10
IIpsmMbie n 1 | Akcnomsl ctepeomeTpun. HekoTopsle crieacTBus u3 2
IVIOCKOCTH B AKCHOM
NMPOCTPAHCTBE 2 | TTapamenbHble IPSIMBIE B TPOCTPAHCTBE 2
3 | [MapaymienbHble MIOCKOCTH 2 2,3
4 | TlepneHAMKYJISIpHBIE NIPSIMbIE B IPOCTPAHCTBE 2
5 | ITapamenbHble npsiMble, IEPHEHAUKYIISIPHBIE K 2
IJIOCKOCTH. [IByTpaHHBIN yroiu
IIpakTHyeckne 3aHATHS 8
1 | Akcuomsl crepeomeTpun. HekoTopsle cieacTBUS U3 2
AKCHOM
2 | ITapamienbHbIe IPSIMBIE B IPOCTPAHCTBE. 2 -
ITapannenbHble IIOCKOCTH
3 | TlepnenaukynsipHbIe IPsSIMBIE B IPOCTPAHCTBE 2
4 | IlapannenbHble OpsSMbIE, IEPIECHIUKYIISIPHBIC K 2
IJIOCKOCTH. JIByrpaHHBIN yron
Tema 7.2. Conepxanue yueOHOro MaTepuaJa 6
Mmuororpanaukn | 1 | [ToHsTe MHOTOrpaHHUKA 2 1,2
2 | Ilpuzma 2 1,2
3 | upamuna 2 1
IpakTnyeckne 3aHATHS 4
1 | Pemenne 3amau o teme «llpusma. [Tupamumar 2 .
2 | CuMMeTpusi B TPOCTPAHCTRE 2
Tema 7.3. Coaepsxanue y4eOHOro MaTepuaJia 8
Koopaunatsl n 1 | llonsaTus BekTopa. PaBeHCTBO BEKTOPOB 2 12
BEKTOPHI B 2 | Crio’xeHrie ¥ BEIYMTAHUE BEKTOPOB 2 1,2
NPOCTPAHCTBE. 3 | Pa3noxxeHne BEKTOpA MO TPEM HEKOMITIAHAPHBIM 2 12
BEKTOpPaM '
4 | CBs13b MEKAY KOOPAMHATAMHU BEKTOPOB U KOOPIUHAT 2 19
TOYEK '
IIpakTHYeckue 3aHATHSA 6
1 | Cymma HECKOJIBKHMX BEKTOPOB. Y MHOJKEHHE BEKTOpa Ha 2 -
YHCIIO0
2 | Ilpocreiinne 3a1auu B KOOPAMHATAX 2
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3 | CxanspHoe mpou3BeieHNE BEKTOPOB. Brruncinenne 2
YIIJIOB MEKAY MPSIMBIMH M INIOCKOCTSIMU

Tema 7.4. Conep:xaHue yueOHOr0 MaTepuaJa 6
Tesa n 1 | KoopanHathl U BEKTOPHI B IPOCTPAHCTBE» 2 1,2
NOBEPXHOCTH 2 | Konyc. YceuéHHBIN KOHYC 2 12
BpaleHus 3 | Chepa. Ypasuenue chepbl 2 1,2

IIpakTHYyecKkHe 3aHATHS 6
1 | Humuaap. Pemenue 3amau 2 2,3

2 | Yceu€HHBIN KOHYC 2

3 | Cdepa. YpaBHenue chepbl 2

Tema 7.5. Cojaep:xanue yueOHOr0 MaTepuaJia 10
O0BeMBbI TeJ 1 | IlonsTie o6bpeMa. OOBEM MPSIMOYTOIHEHOTO 2 19

napajiienenumneaa ’

2 | O0beM IpsSMOYTOILHOH MTPU3MBI 2 1,2
3 | O6beM mmHApa 2 1,2
4 | O6beM nTupaMuIbL 2 1,2
5 | O6wvem KoHYCA 2 1,2

IpakTHyeckue 3aHATHS 6

1 | Beruuciienne o0beMa nmapajuiesienuneaa u Npru3Mbl 2
2 | Beuncnenne o0beMa IIIMHAPA U KOHYCa 2 -

3 | Berancienne o0bemMa MpaMuIbI U apa 2

3

BCET'O

N
=~
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2.4 Coneprxkanue pa3aesoB y4eOHOU IUCIUIIINHbBI

2.4.1 3auaTus JeKINOHHOT0 THUIIA

Ne
pa3-
aen
a

HaumeHnoBanue
pa3nena

Coaep:xanue pasea

®opma
TEKYLIEero
KOHTPO.JIs

1

AJITEBPA

MareMaTrka B HayKe, TEXHHKE, SKOHOMUKE, HH(POPMAITHOHHBIX
TEXHOJIOTHSX W TPAKTHYECKON nesrenbHOCTH. Llenmbie
panuoHangbHble uwncna. JleficTBuTenbHele uHuchaa.  KopHH,
cTereHu U jorapudmel. KopHH HATYpaIbHOM CTEIIEHH M3 YHCIa
U ux cBoiicTBa. CTENEHU ¢ PAIMOHATBHBIMH MTOKA3aTEISIMH, UX
cBoiictBa. CTermeHH ¢ JICHCTBUTEIBHBIMUA  ITOKA3aTEIISIMH.
[IpeobpaszoBanue anreOpanvdecKuX BhIPAKCHUH.

vV, T

OCHOBbBI
TPUT'OHOMETPUN

Panuannas mepa yrna. CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC
yycia. OCHOBHBIE TPUTOHOMETPHUYECKUE TOXkAECTBA. DOpMyIIbI
npuBeneHus. QDopmynsl ciaoxeHus. DopMynbl  YIBOCHUS.
ITpeo6pa3oBanus MIPOCTENIIINX TPUTOHOMETPUUECKHUX
BelpakeHni. [IpeoOpasoBaHMe CyMMBI TPUTOHOMETPUYECKUX
GyHKUMH B TpPOM3BENCHHE U IPOM3BEACHHA B CyMMY.
TpuroHomerpudeckue ypaBHeHHs U HepaBeHCTBA. IIpocreiimue
TPUTOHOMETPUIECKHE YpaBHEHUSI. Ob6patHsie
TPUTOHOMETpPUUYECKHE  (QYHKIMH. APKCHHYC, apPKKOCHHYC,
APKTaHI€HC.

®VHKIINU, UX
CBOWCTBA U
TPA®UKU

Oynknuu. OO6nacTh onpeneneHduss W MHOXECTBO 3HAUCHHIA;
rpaduk QyHKIUM, TTOCTpoeHUe TpaduKoB (YHKIHN, 3aTaHHBIX
pasnu4yHbIMH criocobaMu. CBoiicTBa (HyHKIIUH.

MOHOTOHHOCTh, YE€THOCTb, HEYETHOCTb, OTPAaHHMYEHHOCTH,
MEepUOMYHOCTh. [IpoMexxyTku Bo3pacTaHusi W yObIBaHUS,
HanOoJbIllee M HAMMEHbILIEE 3HAYEHHs, TOYKH SKCTpEMyMa.
I'paduueckas wunHTepnperanus. [loHSATHE 0 HENPEPHIBHOCTU
¢ynkumu. OO6partHble ¢yHknuu. OOnacTe ompenencHus W
o0nacTe 3HaueHWil oOparHoi QyHkuuu. ['padmk oOpaTHOU
dhyHKIHH.

CreneHHble, MoKa3arelbHbIE, norapudmuieckre u
TPUTOHOMETPHUECKHE (DYHKIINH.

HAYAJIA
MATEMATHYEC-
KOI'O AHAJIM3A

[TocnenoBarensHOCTH. CrIOCOOBI 3a1aHUS ¥ CBOMCTBA YHCIIOBBIX
MOCIE0BATEIbHOCTEN. ITonsiTne 0 npejene
nocnefoBaTenbHOCTH. CylIecTBOBaHHME Mpejaesa MOHOTOHHON
OrpaHMYEHHON [IOCIIEI0BATENBHOCTH. CymmupoBaHue
MIOCJIEJ0BATEIBHOCTEN. beckoneuno yOBIBaroIast
reoMeTpHYECKasi IPOTPECCHs U €€ CyMMa.

[IpousBognas. Ilomatme o mpousBogHOH (yHKIMH, ee
FEOMETPUYECKHM M (U3MYECKHH  CMBICA.  YpaBHEHHE
KacaTenbHOM K rpaduky ¢GyHKuuu. [IpoW3BOAHBIE CYMMBI,
pa3HOCTH, TMPOW3BENEHMs, 4YacTHbIE. [Ipon3BOAHBIE OCHOBHBIX
aneMeHTapHbIX  (QyHkumid. IlpumeHeHme NPOM3BOAHON K
HCCIIeIOBaHNI0 (QYHKIUI U TocTpoeHuto rpadukoB. [Tpumepst
WCTIONTb30BAHUS TPOM3BOJHONW I HAXOXKIEHUS HAWIy4IIero
pelieHns B NPUKIAAHBIX 3afadax. HaxoxaeHue ckopocTH i
mporecca, 3aganHoro Gopmynoit u rpaguxom. [lepBooOpazHast
n uHTerpan. lIprMeHeHHWe OIpENEeNIeHHOrO0 HHTETpana s
HaxXO0XJIEHUA IUIOIAAN KpUBOJIMHEWHON Tpaneuuu. dopmyna
Herotona—Jleit6nnua. IlpuMepsl npuMeHeHHs HWHTErpaia B
(hu3MKe ¥ TEOMETPHUH.

YPABHEHUA 1

YpaBHEHHd W CUCT€Mbl  ypaBHEHUW. PanmoHalbHBIE,
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HEPABEHCTBA

HMppalyoOHaIbHBIE, TI0Ka3aTElIbHBIE U TPUTOHOMETPHUYECKHE
YpaBHEHUSI U  CHUCTEMbl. PaBHOCWIBHOCTb  ypaBHEHHH,
HEpaBeHCTB, cuUcTeM. OCHOBHBIE TMPUEMBbl UX pEIICHUs
(paznoxeHue Ha MHOXKWUTENH, BBEJICHHWE HOBBIX HEHU3BECTHBIX,
MTOACTaHOBKA, TpadMIECKU METOI).

Hepagenctra. PanmonansHele, HppaloHaIbHBbIE,
[OKa3aTeNbHble W TPUTOHOMETPUYECKHE  HEpPaBEHCTBA.
OcHOBHBIE TIpHEMBI HMX pemeHus. MeToJ HHTEepBaloB.
M3o0OpakeHrie Ha KOOPAWHATHOM IIIOCKOCTH  MHOXECTBA
pelIeHni ypaBHEHUI U HEPABEHCTB C JBYMsI IEPEMEHHBIMH U UX
CHUCTEM.

KOMBUHATOPU-
KA, CTATUCTHUKA
U TEOPUS
BEPOSITHOCTEM

DJIeMEHTBI KOMOWHATOPHKH. OcCHOBHBIC TTOHATHUS
KOMOWHATOpPHWKH. 3amayd Ha IMOACYET YHCIA pa3MEIICHUH,
MIEPECTaHOBOK, coueTaHuil. Pemenwe 3amad Ha mepedop
BapuaHToB. ®opmyna OuHoma HetoToHa.

OnemeHTHl Teopun BeposTHocTed. CoObITHE, BEpPOATHOCTH
COOBITHSI, CIIOKEHHE W YMHOXeHue BeposTHocTeid. [lonsitre o
HE3aBUCHMOCTH COOBITHH. JlMCKpeTHas ciydaiiHasi BEJIWYHHA,
3aKOH ee pacmpeneneHus.  YuCIOBblE  XapaKTEPUCTHKH
TUCKPETHOU ciTyvaitHo# BenmuunHEI. [loHsITHE 0 3aKOHE OONBITHX
YHCell.

OJeMEHThl MaTeMaTHYecKoM cTaTUCTHKU. llpencraBieHue
JaHHBIX  (TaONMUIBI, [OUarpamMmbl, Tpa(uKH), TeHepaIbHas
COBOKYITHOCTh, BBIOOpKa, cpelHee apu(MeTHYecKoe, MeAuaHa.
Iloustue o 3agayax MaTeMaTUYECKOM CTAaTUCTUKHU. Pemenwne
MPAKTUYECKUX 33724 C IPUMEHEHHEM BEPOSITHOCTHBIX METOMIOB.

T'EOMETPUA

IIpsmble W  MIOCKOCTM B HpOCTpaHCTBE.  B3ammHoe
pacrojoXKeHue IByX MPsMBIX B IpocTpaHcTBe. [lapannensHocTh
npsMoi W TUIOCKOocTH.  [lapannensHOCTh  MIIOCKOCTEH.
[lepnieHqUKyIApHOCTH NPSIMOM U MIOCKOCTH. [lepnennukynsap u
HAKJIOHHAsA. YTOJI MEXIy NPsIMOM U IUIOCKOCThIO. J[ByrpaHHbIN
yroyl. YToJI MeXay IUIOCKOCTAMH. llepneHauKyIsipHOCTh IBYX
IUIoCKOCTeH. I'eoMeTpuueckue mpeoOpa3oBaHUs MPOCTPAHCTBA:
napajuleIbHBINA MePeHOC, CHMMETPHUS OTHOCUTENBHO MIIOCKOCTH.
NzobpakeHne MTpPOCTPAHCTBEHHBIX QUTYp. MHOTOrpaHHUKH.
Bepmunbl, pebpa, rpaHM MHOrOrpaHHHMKa. Pa3BeprTka.
MHororpasnssle yribel. Beimyknsie MHororpaHHuku. Ilpusma.
IIpsmags wu HaxioHHas npusMa. [lpaBunpHas  mpu3Ma.
Mapamnenenunen. Ky6. Ilupammpa. IlpaBunbhas mnupamuna.
VYceuennas nupamuga. Terpasap. Cummerpum B KyOe, B
napajuienenumnene, B npusme u mmpamune. Cedenus Kyoa,
NpU3Mbl U nUpaMuabl. [{MIIMHAPD U KOHYC. YCEUEHHBIM KOHYC.
OcHoBaHue, BbICOTa, OOKOBas MOBEPXHOCTb, OOpa3ymowas,
passeprka. [llap u chepa, nx ceuenuss. O0beM U €ro U3MEPEHHUE.
®opmynel 00bemMa Kyba, TPSMOYTOJIBHOTO TMapajulesienuie/a,
npu3Mbl, mwinaApa. @opmyssl o0beMa MHUpPaMUABI U KOHYCA.
@®opMmynsl IUIOMIAJM TOBEPXHOCTEW LWIMHAPA W KOHYyca.
®opmynel o0beMa Iiapa W miomanu cdepobl. KoopauHaTsel 1
BEKTOpBI. YpaBHEHHS cepbl, TNIOCKOCTH H NPSIMON. BekTopsl.
Monyne BekTopa. PaBeHCTBO BekTOpoB. Cl0KEHHE BEKTOPOB.
YMHOXXEHHE BEKTOpa Ha 4uclo. Pa3noxkeHue BeKTopa 10
HaIpaBIICHUSAM. YTON MEXIy AByMs Bekropamu. IIpoexnms
BekTOpa Ha ocb. KoopaunHatel BekTopa. CkansgpHoe
MIpou3BEJIeHUE BEKTOpoB. Mcrmonmp3oBaHME KOOpAWMHAT U
BEKTOPOB IIPH PEIICHUH MaTEMATHYECKUX U MPUKIIAJHBIX 3a1a4.
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2.4.2 IlpakTHYecKue 3aHATHSA

Ne HaunmenoBanue HaumMeHoBaHHe PAKTHYECKUX PadoT Dopma
pas- pasaena TeKyuero
nejaa KOHTPOJIAA
1 AJITEBPA JlelicTBHS ¢ YnCIaMU [P, v
JeiicTBust ¢ OYKBEHHBIMH BBIPAKCHUAMHU IP, vy
CBoiicTBa CTENIEHU C PAIMOHAIBHBIM U JIEHCTBUTEIHHBIM 1P, ¥y
[IOKa3aTeNIeM
2 OCHOBBI CuHyc, KOCHHYC ¥ TaHreHC ABoHoro yria. [lonoBunnoro yrma | I1P, ¥V
TPUTOHOMETPUN | dopmyaer npusenenus. CymMmma u pasHocTs cunycoB. Cymman | IIP, Y
Pa3HOCTb KOCHUHYCOB
VYpaBHeHue COS X = 0. YpaBHEHHE SiN X = a. 1P, ¥
YpaBHenue tg X = a
PenieHue TpUroHOMETPUYECKUX YPaBHEHUN 1P,y
3 OYHKIMU, UX Uppannonanpabie ypaBHEHUS 1P, ¥
CBOUCTBA M [TokasarenbHbIC ypaBHEHHS [P, vV
I'PADPHKA [Toka3arenpHBIE HEpAaBEHCTBA I1P, ¥
Jlorapumudeckne ypaBHCHHS I1P, vy
Jlorapudmudeckre HepaBeHCTBA 1P,y
OOpaTHbIE TPUTOHOMETPUYECKHE (DYHKITHH [P, v
Pemenue 3anaq no teme «TpuronoMeTpudeckue QyHKIUI» 1P, ¥y
4 HAYAJIA Brrunciaenus YJICHOB IOCJIEI0BATEILHOCTH. Ilpenen | IIP, ¥V
MATEMATHUYEC- IIOCJIEI0BATEIHLHOCTH
KOI'O AHAJIM3A [pasuna quddepeHmpoBanus P, vV
[Ipon3BoaHBIE HEKOTOPHIX AIIEMEHTAPHBIX (HYHKIIHIA IP, vy
[TprmeHeHe TPOU3BOTHON K IIOCTPOCHUIO Tpadyuka PyHKIHN [P, v
Pemenue 3agau no teme «IIpumeneHne npou3BoaHOM K IP, vy
WCCIICJIOBAHUIO (DYHKIIUNY
[TpaBuna HaxoxxaeHUs mepBoodpasHoit Gpynkunu. Beraucnenne | [1P, Y
IUIONIAJEH ¢ IOMOIIBIO UHTErpaIa
JuddepeHnmanbHbie ypaBHEHHS 1P, ¥
5 YPABHEHUA U [TpeoOpazoBanne ypaBHEHHIA. I1P, ¥
HEPABEHCTBA OCHOBHbIE IPHEMBI PEIICHHS YPABHEHHH [P, vV
Pemenue cucreM ypaBHEHMI [P, ¥
Pemenue HEpaBEHCTB METOJJOM UHTEPBAJIOB 1P, ¥
6 KOMBUHATOPHKA, | IlpaBmia KOMOMHATOPHKH. Perienne KoOMOMHATOPHBIX 3a/1a4 1P,y
CTATUCTUKA U Boiurcnenne BepositHocTel. [Ipukiamubie 3a1a4u 1P, vV
TEOPUA . [IpencraBnenre YMCIOBBIX AaHHBIX. [[pUKIanHbIe 3a1a4n 1P,y
BEPOSTHOCTEUN
7 I'EOMETPUA AxcuoMbl ctepeoMeTpuu. HekoTopble ciieicTBUS U3 aKCHOM 1P, vy
[TapannensHble TpsMBIE B IpocTpaHcTBE. [lapamienbHbie P, ¥
IJIOCKOCTH
IleprneHAUKyIsIpHBIE IPSMBIE B IPOCTPAHCTBE 1P, vy
[TapannensHble NpSMBIE, TEPIEHIUKYISIPHBIE K INTOCKOCTH. P, ¥
JByrpaHHBIi yrou
Pemenue 3agau no reme «lIpusma. [upamuga» 1P,y
CuMMeTpHs B IPOCTPAHCTBE 1P, ¥
CyMMa HECKOJIBKHX BEKTOPOB. YMHOKEHUE BEKTOPA HAa YMCJIO 1P, ¥y
[Ipocrelimue 3a1a4n B KOOpAMHATaX 1P, ¥
CkainsipHOoe Ipou3Be/ileHHue BEKTOPOB. Brruncienue yriios P, ¥
MEX]y IPSIMBIMHU U IUIOCKOCTSIMU
Hunuaap. Pemenne 3amaqy 1P, ¥
Y ceu€HHbIN KOHYC P,y
Cdepa. YpaBaenue chepsl [P, v
Brruncienue oobeMa napajienenumnea i Ipu3Mbl 1P, ¥
Brruncienne oobeMa IIMHIpa U KOHyca 1P, v
Brruncienue o0beMa nupamuibl U mapa 1P, ¥
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2.4.3 llpumepHas TeMaTuKa pedepaTtoB

Tembl peepaToB
l.MaremaTuka B HayKe.
2.HenpepsiBHBIE poOH.
3.CreneHu ¢ AeMCTBUTENBHBIMYU MOKa3aTEISIMU.
4. UccnenoBanuii ypaBHEHHI U HEPABEHCTB C MapaMeTpaMH.
5.I'paduueckoe perieHrne ypaBHEHUI U HEPaBEHCTB.
6.Ilousarue nuddepennana u ero NPUIOKECHHUS.
7. UaTYynums 1 MaTeMaTuka.
8.Cxembl bepHy NOBTOPHBIX UCIIBITAHUN.
9.Cpennue 3Ha4eHMs U UX IPUMEHEHHUE B CTaTUCTHUKE.
10.ITapamnenbHOE MPOEKTUPOBAHUE
11.IIpaBriibHBIE U MTOITYNIPABUIBHBIE MHOTOTPAHHUKHU.
12 . Konnueckue ceyeHus U UX NIPUMEHEHUE B TEXHHUKE.
13.BexTopHoe 3aganue NpsMbIX U INIOCKOCTEN B IPOCTPAHCTBE
14. Marematuka 1 KU3Hb.
15. MareMartuka u My3bIKa.

18



3. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Jns peanusanii KOMIIETEHTHOCTHOIO MOAXOAA IPENYCMAaTpUBACTCS HCIIOIb30BAHHUE B
y4eOHOM TMIpollecCe AaKTHBHBIX M HMHTEPAKTUBHBIX (OPM TNPOBEIEHUS ayIUTOPHBIX U
BHEAYJUTOPHBIX 3aHATHA C LEIbI0 (POPMUPOBAHMS W PaA3BUTHSA NPOQPECCHOHATBHBIX
HaBBIKOB 00yUaIOLIUXCS.

B mpouecce npenonaBaHus NMPUMEHSIOTCS 0OOpa30BaTENIbHbIE TEXHOJOTMM Pa3BUTHS
KPUTHYECKOTO MBIIIJICHHUS.

B yuebHOM mpolecce Hapsay ¢ TpaJULMOHHBIMU OOpa30BaTEIbHBIMHU TEXHOJOTUSMU
UCIIONB3YIOTCS KOMIIBIOTEPHOE TECTUPOBAHUE, TEMaTUYECKUE [IpE3CHTALINH,

HHTCPAKTHBHBIC TCXHOJIOTHUH.

3.1.00pa3oBaTe/ibHbIE TEXHOJOTHHU NPH NMPOBEICHUM JIEKIH I

H3yuaemble pa3jebl (TeMbI) TexHOJ0ruH, MPUMeHsieMble IPH
. Kou-Bo yacoB
JMCIUILIHHBI NMpoBeJeHUH JEKINOHHbIX 3aHATHIH

Pasnen 1. AJITEBPA TexHoIOTHS Pa3BUBAIOIIETO O0YUCHUS 10 (2%)
Paznen 2. OCHOBBI TexHONOTHS Pa3BUBAIOIIETO OOYICHUS 16 (4*)
TPUTOHOMETPUU AynHMoBH3yaJIbHbIE TEXHOJIOTHU
Pazpen 3. ®YHKIIMU UX CBONCTBA TexHONOTHS Pa3BUBAIOIIETO OOYICHUS 20 (10%)
N TPAOUKU AynHMOBH3YaJIbHBIE TEXHOJIOTUU
Paszgen 4. HAUAJIA TexHONOTHS pa3BUBAIOIIETO O0YICHUS 20 (8%)
MATEMATHUYECKOI'O AHAJIM3A
Pasznen 5. YPABHEHUS U TexHONOTHS pa3BUBAIOIIETO OOYICHUS 14 (4*)
HEPABEHCTBA
Paznen 6. KOMBUHATOPUKA, TexHONOTHS Pa3BUBAIOIIETO OOYICHUS 14 (8%)
CTATUCTHUKA U TEOPUA AyMOBH3yalIbHBIE TEXHOIOTHH
BEPOSITHOCTEN
Paznen 7. TEOMETPUA TexHOJI0THs pa3BUBAIOIIETO O0YIESHHS 40 (20%)

AynnoBr3yabHbIE TEXHOJIOTUH
Bcero 134 (56%*)

3.2.00pa3oBare/ibHbIe TEXHOJIOTMH NP NPOBEAeHUU NPAKTUYECKUX 3aHATHI

TexHoJ0rNN, NPpUMeHsieMble IPU
H3zyuaemble pa3aebl (TeMbl)
J—— NpOBENeHHH NPAKTHYECKHX H Kou-Bo yacoB
JIa0OPATOPHBIX 3aHATHH
Paznmen 1. AJITEBPA Texnomorust mpobIeMHOTO 00yIEeHUS 6 (2%)
TexHosorus paboThl B MaJbIX TPyIIax
Paznen 2. OCHOBBI TexHosorus npoOJIeMHOT0 00y4eHHs 12 (8*)
TPUT'OHOMETPUN TexHostorus paboThl B MaJIbIX TpyHIax
Pazzen 3. ®YHKLUM UX CBOMCTBA | Texnonorus npo6neMHOro oGydeHus 16 (10%)
N TPADOUK TexHostorus paboThl B MaJIbIX TpyHIax
Paznen 4. HAYAJIA TexHosorus npoOJIeMHOT0 00y4eHHs 16 (8%)
MATEMATHUYECKOI'O AHAJIN3A TexHoorust paboThI B MaJIbIX TPYIIIAX
Paznen 5. YPABHEHUS N TexHomorus mpodbIeMHOT0 00yICHHS 10 (4*)
HEPABEHCTBA TexHosorust paboThl B MaJIbIX TPYIIIAX
Pazmen 6. KOMBHUHATOPHKA, Texnonorust mpobIeMHOTO 00yIEeHUS 10 (8%
CTATUCTHUKA U TEOPUA Texnomorust paboTHI B MaJIbIX TPYIIax (8%)
BEPOSTHOCTEN
Pasnen 7. TEOMETPUSA TexHonorus MpodJIeMHOr0 00y4eHus 30 (20%)
TexHomorus paboThl B MalIbIX TPyIIAax
Bceero 100 (60%)
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4. YCJIOBUS PEAJIM3AIIMU TIPOTPAMMBI YYEBHOM JUCIHUANUIHBI

4.1. MaTtepuanbHoO-TeXHHYeCcKas 0a3a, HeoOXoauMasi 1J151 OCYIEeCTBJIEHHUS
00pa3oBaTeJLHOIO MpoIecca MO AUCIHUIINHE

Peanuzanus yueOHOHN TUCIUTUIMHBI OCYIIECTBISCTCS B CIEIMATEHO 000pYI0BaHHOM
KaOWHETe MAaTEeMATHICCKUX JUCIUTUINH
O6opynoBanue yueOHOro KaOMHETa MaTEeMATHUYECKUX JUCITUTUINH
- MYJIbTHMETUATIPOCKTOP,
- KOMITBIOTED,
- 9KpaH,
- JocKa ydeOHas,
- yueOHasi MeOelb.

YuyeOHO-MeTOAMUECKOE 00ecIieueHe:

Pabouas yueOHas mporpamMma

@oH/ OLIEHOYHBIX CPEJICTB

VyeOHuku

JlononHuTENBbHAS TUTEpPATypa

Meroandeckue pa3pabOTKU K 3aHATHUSIM

JnmakTrueckuid pa3gaTOYHbIN MaTepral

KapTouku-3aganus, TeCTOBbIC 3aaHUS

JleMoHCTpaImoHHbIC MaTePHAIIBI (MYJIbIUMEINIHHBIC MPE3CHTAIINH, BUICO(DUITbMBI)
KoMmrmiekT yueOHO-HaTIIIHBIX TOCOOUH

4.2. IlepeyeHb HEOOXOAMMOTI0 POTrPAMMHOI0 00ecreYeHust

1. 7-zip apxuBatop; (yuueH3us Ha anri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reader mpocmotpinuk (haiiinos ; (JIUICH3US -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

3. Adobe Flash Player —rpaduueckuii penakrop; (JUICH3US -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache OpenOffice — oducHsIii nakeT; (JTUICH3US -
http://www.openoffice.org/license.html)

5. FreeCommander - npoBoHUK; (JIULICH3HUS -
https://freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%b5%d0%hbd%d0%b7%d0
%b8%d1%8f/)

6. Google Chrome — 6paysep; (JTUIICH3US -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. LibreOffice — oducHbIit makeT (B CBOOOAHOM JIOCTYIIC);

8. Mozilla Firefox - 6pay3sep.(nunensus - https://www.mozilla.org/en-US/MPL/2.0/
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1.

2.

5. MEPEYEHb OCHOBHOM U JONOJHUTEJBHON YYEBHON
JUTEPATYPBI, HEOBXOJUMOM JJ151 OCBOEHUSA JUCIHUIIJIAHBI
HEOBXOJIUMOW JJISI OCBOEHUS JUCLHMUILIAHDBI

5.1 OcHoBHas JuTEpaTypa

bammakos, M., Maremaruka : yue6Huk / M.W. bammakos. — Mocksa : KaoPyc,
2021. — 394 c. — ISBN 978-5-406-08166-2. — URL:https://book.ru/book/939220 . —
TekcT : anexkTpoHHsIid. To xe:
bammakoB, M. M. Maremarnka : y4eOHMK I HCIOJB30BaHHS B Yy4eOHOM
npoiiecce oopazoBarenbHbiX yupexaenuid CI1IO Ha 6aze ocHOBHOrO 001ero oopasoBaHus
C IOJIlyueHUueM cpeaHero obmero obOpazoanus / M. U. bammakos. - 7-e u3g., crep. -

MockBa : Axagemus, 2020. - 253 c. : un - (IlpodeccrmonanbHOe 0Opa3oBaHHE.
Oo6meoOpa3oBarenbable  aucnuiumabl). - ISBN  978-5-4468-9242-6 : Tekct
HEIMOCPEACTBEHHBIN.

3. boromomnos, H. B. MaremaTtuka : y4eOHUK i cpeaHero mnpodecCuOHaIbHOTO
oOpazoBanusi / H. B. boromonos, II. . Camoiinenko. — 5-e¢ wu3a., mnepepald. u Jom. —
MockBa :  MsmarensctBo  HOpaiit, 2022.—  40lc.—  (IIpodeccuonanpHoe
obOpazoBanue). —  ISBN 978-5-534-07878-7. —  Texctr :  dSneKTpoHHbIH  //

4.

5.

6.

7.

8.

OopasoBarenpHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/489612
MartemaTuka: anreOpa U Hadaja MaTeMaTHYECKOTO aHalln3a, reomeTpus. Anredpa u
Hayasa MaTemaTudeckoro ananusa. 10-11 kmaccel : yaeOHUK Juisi 00111€00pa30BaTeNbHBIX
opranu3aiui : 6a3oBslif 1 yriuyoneHHsiii yposau / 111, A. Anumos, FO. M. Konsrun, M. B.
TkaueBa u 1p. - 5-¢ u3. - Mocksa : [IpocBemnienne. TeKCT : HEMOCPEACTBEHHBII.
[Totockye, E. B. Marematuka: anreOpa u Havaja MaTeMaTHYECKOro aHallu3a,
reomeTpusi. ['eomerpus. 11 kmacc. YrimyOnenusiit ypoens : yueoHuk / E. B. Ilorockyes,
JI. . 3Banmu. - 4-e wusnm., crep. - MockBa : [poda, 2018. - 384 c. — Tekcr:
HETNOCPEICTBCHHBIMN.

[Totockyes, E. B. Marematuka: anreOpa M Hayajla MaTeMaTHYECKOro aHaJu3a,
reometpus. ['eomerpus. 11 knacc. YrnyOnenusiil yposens : 3anaunuk / E. B. [Totockyes,
JI. . 3Banmu. - 4-e wusm., crep. - MockBa : [poda, 2018. - 236 c. — Tekcr:
HEMOCPEICTBEHHBIN.

ITotockyes, E. B. MaremaTuka: anrebpa M Hayajla MaTeéMaTHYECKOTO aHaJIN3a,
reometpus. ['eomerpus. 10 knacc. YrnyOnenusiil ypoBens : 3anaunuk / E. B. ITotockyes,
JI. . 3Banmu. - 6-e u3m., crep. - MockBa : [poda, 2018. - 256 c. — Tekcr:
HEMOCPEICTBEHHBIN.

[TorockyeB, E. B. MaremaTtuka: anreOpa ¥ Hayajla MaTeMaTHYECKOrO aHAJIN3a,

reometpus. 'eometpusd. 10 xnacc. Yriny6nennsiit ypoBens : yueOnuk / E. B. [Totockyes, JI.
W. 3Banuu. - 6-¢ u3m., crep. - Mocksa : Jlpoda, 2018. - 223 c. - TekcT : HenmocpeACTBEHHBIN.
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5.2 JlonoJiHUTEJIbHAS JIMTEpPaTypa

1. baspun, W.M. Marematuka: y4eOHHMK W TPAKTUKyM IS CPEIHETO
npodeccuonanpaoro odbpazoBanus / W. W. baBpun. — 2-¢ wu3g., mepepab. W 1o —
MockBa :  MzmatensctBo  IOpaiit, 2022.— 616c.—  (IlpodeccuonanpHoe
obpaszoBanmue). —  ISBN 978-5-534-15118-3. —  Tekct :  dSIeKTpOHHBIH  //
Oo6pazoBarenpHas mwiardopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/490174

2. baspun, W.M. Marematuka: y4eOHHMK W TOPaKTUKyM IS CPEIHETO
npodeccuonanpaoro odbpazoBanus / W. W. baBpun. — 2-¢ wu3g., mepepald. W Jom. —
MockBa :  MzmatensctBo  IOpaiit, 2022.—  616c.—  (IlpodeccuonanpHoe
obpazoBanmue). —  ISBN 978-5-534-15118-3. —  Tekctr :  dSIeKTpOHHBIH  //
OopasoBarenpHas maTdopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/490174

3. baspun, 1. . Maremaruka. 5—11 kmaccel: KpaTkuii CIPaBOYHMK LIKOJIbHUKA :

cupaBounuk / U. U. baBpun. — Mocksa : ®@usmarnur, 2017. — 180 c. : wi. — Pexum
nocryna: o nmoganucke. — URL: https://biblioclub.ru/index.php?page=book&id=485171. —
ISBN 978-5-9221-1744-9. — TekcT : 2JIEKTPOHHBIH.

4. boromonos, H. B. Maremaruka. 3agaun ¢ pemenusiMu B 2 4. Yacte 1 : yueOHoe
nocobue i cpenHero npodeccuoHanpHoro oopazosanus / H. B. boromonos. — 2-e u3.,
ucnp. u gon. — Mocksa : M3garensctBo HOpaiit, 2022. — 439 c¢. — (IIpodeccuonanpHoe

obOpazoBanue). —  ISBN 978-5-534-09108-3. —  Tekcr :  SneKkTpoHHbIH  //
Oo6pa3zoBarenpHas miatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/490794.
S. boromonos, H. B. Maremaruka. 3agaun ¢ pemeHusiMu B 2 4. Yactp 2 : yyeOHOe

nocobue A cpeanero npodeccuonansuoro oopazosanus / H. B. boromonos. — 2-e u3n.,
ucnp. u gon. — Mocksa : M3garensctBo HOpaiit, 2022. — 320 c¢. — (IIpodeccuonanpHoe
obOpazoBanue). —  ISBN 978-5-534-09135-9. —  Tekcr :  oSneKkTpoHHbIH  //
OopasoBarenbHas maThopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/490795 (nata
obparmenus: 19.01.2022).

6. Briciias maTemaTuka : y4eOHUK M IMPAKTUKYM Ui CPEJHETO Mpo(ecCHOHATBHOTO
obpazopanusi / M. b. XpunmyHoBa [m nap.]; mox oOmieli pemakuuen M. b. XpumyHOBO#,
N. 1. Lpiranok. — Mockasa : N3narenscTBO Opaiir, 2022. — 472 c. —
(ITpopeccuonanpHoe  obOpazoBanue). —  ISBN 978-5-534-01497-6. —  Tekcr
anekTpoHHBIM  //  OOpa3oBarenbHas miatdopma  FOpait [caiit]. —  URL:
https://urait.ru/bcode/491581

1. HNanasu, A. A. Maremartuka : yueOHuK / A.A. Jlanasa. — 3-e u3f., ucnp. 1 101, —
Mocksa : UHOPA-M, 2021. — 544 c¢. — (Cpennee npodeccuonanbHoe 00pa3oBaHue). -
ISBN 978-5-16-012592-3. - Teker : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1214598 . — Peskum A0CTyMA: O MOIMUCKE.

8. HNanasu, A. A. COopHUK 3a/1a4 0 MaTeMaTuke: YuebHoe nocobue/lanasa A. A., 3-
e u3a. - MockBa : ®opym, UHO®PA-M MW3parensckuit [dom, 2018. - 352 c.: -
(ITpodeccuonanbuoe odpazoBanue). - ISBN 978-5-91134-803-8. - TekcT : 37€KTPOHHBIH. -
URL.: https://znanium.com/catalog/product/970454— Pexum mocTyma: Mo MOIIHCKE.

9. Bricmias maTemaTuka : y4eOHUK M TIPAKTUKYM JUISI CPETHETO MPOQECCHOHATBLHOTO
obpazoBanusi/ M. b. XpunynoBa [u np.] ; mox obmieir pemakiueir M. b. XpuryHoBoid,
N. U. Lpiranok. — Mockaa : N3parenscTBO HOpaiir, 2022. — 472 c.—
(ITpopeccuonanpHoe  obOpazoBanue). —  ISBN 978-5-534-01497-6. —  Texkcr
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MekTpoHHBI //  OOpasoBarenbHas miarpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/491581

10. HopodeeBa, A.B. Marematuka . y4eOHHUK IS CpeaHEro MpodhecCHOHATBLHOTO
obpazoBanusi / A. B. JlopodeeBa. — 3-e uzj., nmepepad. u gorm. — Mocksa : M3gaTenbcTBoO
Opaiit, 2020. — 400 c. — (Ilpodeccuonanproe obpaszoBanue). — ISBN 978-5-534-
03697-8. — Texkct : snekrponHbIi // Obpa3oBatenpHas miaatdopma FOpalT [calT]. —
URL: https://urait.ru/bcode/449047

11. Hopodeera, A. B. Marematuka. COOpHUK 3aj1a4 : yueOHO-TIPAKTUYECKOE TTocoOue
s cpenHero mpodeccuonampHOro obpasoBanms / A. B. JlopodeeBa. — 2-e wmzm. —
MockBa :  M3marensctBo  FOpaiit, 2020.— 176 c.—  (IIpodeccuonanpHoe
obpaszoBanmue). —  ISBN 978-5-534-08796-3. —  Tekctr :  oJeKTpoHHBIH  //
Oo6pa3zoBarenpHas matgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/449051

12. Maremaruka : y4eOHMK I cpeaHero mnpodecCHOHANIbHOrO oOpa3oBaHus /
O. B. TatapuukoB [u ap.]; mox obmeit penakmueir O. B. TatapaukoBa. — Mocksa :
WznarensctBo IOpaiit, 2022. — 450 c. — (IlpodeccuonanbHoe oOpa3oBaHuUE). —
ISBN 978-5-9916-6372-4. — Tekct : snexTpoHHbIi // OOGpa3oBaTenbHas MiaaTdopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/490214

13. Matematuka. [Ipaktukym : yueOHoe mocoOue Jisi CpelHEro npopecCuoOHaIbHOTO
obOpazoBanusi / O. B. Tarapuukos [u np.] ; moa oOmeit peaakuuein O. B. TatapauukoBa. —
MockBa :  MsmarensctBo  HOpaiit, 2022.—  285c.—  (IIpodeccuonanpHoe
obOpazoBanue). —  ISBN 978-5-534-03146-1. —  Tekct :  SNeKTpOHHBIH  //
OopasoBarenbHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/490215

14. [TaBmouenko, FO.B. Maremarnka: yd4eOHMK | TPAKTUKYM JJISI CPEIHETO
npodeccuonanbHoro obpazoBanus / FO. B. [laBmiouenko, H. IIl. Xaccan ; mox oOmei
penaxiueit FO. B. TlaBntouenko. — 4-e uzn., nepepad. u mon. — Mocksa : U3naTeinbcTBO
KOpaiit, 2022. — 238 c.— (IIpodeccuonanproe obpazoBanue). — ISBN 978-5-534-

01261-3. — Texkct : snexktponHbIil // ObOpazoBatenbHas minatdopma IOpaitT [caliT]. —
URL.: https://urait.ru/bcode/489875
15. Cenpix, W.HO. Maremarnka: y4eOHUK W TPAKTHKYM [UIsl  CPEIAHETO
npodeccuoHanbHOTO oOpazoBanwus / . 1O. Cenpix, 1O. b. I'pebenmukos,
A. 1O. llleseneB. — Mocksa : N3natenscTBO Opaiir, 2022. — 443 ¢c. —
(ITpodeccuonanbuoe  obpazoBanue). —  ISBN 978-5-9916-5914-7. —  Tekcr
anekTpoHHBIM  //  OOpa3oBarenbHas miatdopma  FOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/490012
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5.3 Ilepuoanueckue u3aaHust

1. I'eomeTpus u rpajduxka. - URL:
https://znanium.com/catalog/magazines/issues?ref=9830c955-1df0-11e4-b05e-
00237dd2fde2

2. Ksant - URL: http://e.lanbook.com/journal/element.php?pl10 id=2372

3 Maremaruka B IIKOJIC. -
URL:https://dlib.eastview.com/browse/publication/92111/udb/12

5.4 Ilepeyens pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«HTEepHET», HEOOXOAUMBIX /1JIs1 0CBOECHUSI AUCHUILINHBI

OBbC «Yuupepcurerckas oudmmoreka ONLINEy: caiit. — URL.: http://biblioclub.ru

OBC UsparensctBa «Jlaub»: caiit. — URL: http://e.lanbook.com

OBC «IOpaiit»: caiit. — URL: https://urait.ru/

9BC «BOOK.ru»: caiit. — URL: https://www.book.ru

OBC «ZNANIUM.COM»: caiit. — URL.: https://www.znanium.com

Ba3el nanasix koMnauuu «Mct Beroy: caiit . — URL: http://dlib.eastview.com

Hayunas snektponnas 6udnmoreka «eLabrary.rux»: caiit. — URL: http://elibrary.ru/

OnekTpoHHas OubnmoTreka "M3marenbckoro pgoma "I'pebeHHHMKOB". - URL:
http /lwww.grebennikon.ru/

9. VYuusepcurerckas uHpopmainmonnas cuctema POCCUA (YUC Poccus). - URL:
http://uisrussia.msu.ru/

10. "Jlektopuym TB" - Bugeonmekuuu Benymux JjektopoB Poccun. - URL:
http://www.lektorium.tv/

11. baza yueOHBIX TUTAHOB, Y4eOHO-METOJUYECKUX KOMIUICKCOB, ITyOJUKAIM |
koH(pepenmuit Ky6I'V. - URL: http://docspace.kubsu.ru/
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6. METOIUUYECKUE YKA3AHUS OBYYAIOIMMCSI IO OCBOEHHUIO
TUCHMILTAHEI

JucuurnuinHa HauesjeHa Ha (QopMUpoBaHHE O0O0IIEey4eOHBIX KOMIIETEHIIUH, TAKUX Kak
CIIOCOOHOCTh  JIEMOHCTpalMu  OOIEHAyYHbIX 0a30BBIX 3HAHUI €CTECTBEHHBIX HAYK,
MaTEeMaTUKH, TOHUMAaHUE OCHOBHBIX ()aKTOB, KOHIIETIITUH, IPUHITUTIOB ¥ TCOPHIA.

OOydeHne CTYIEHTOB OCYIIECTBIACTCS 1O TPAAUIIMOHHOW TEXHOJIOTHU (JICKIUH,
MPAKTUKK) C BKIIOYEHUEM HMHHOBAIIMOHHBIX AJIEMEHTOB.

C TOYkM 3peHUs HCHOJB3YEMBIX METOJIOB JIEKIIMH MOAPA3NEISIOTCA CIEIYIONIM
obOpa3zom: nH(PpOPMALIMOHHO-00BICHUTEIbHAS JICKIIUS, TOBECTBOBATEIbHAS, JIEKIUsI-0ecea,
npoOsieMHast JTEKIUA U T. [I.

VYcTHOE H3I0XKEHHE ydeOHOro maTepuaia Ha JICKIUU JOJKHO KOHCIEKTHPOBATHC.
CaymaTh JISKIIHIO HYXXHO YMETh — TOJCPKUBATh CBOE BHUMAHHE, MOHITh U 3aIIOMHUTH
YCIIBIIIIAHHOE, YJIOBUTH IMay3bl. B mporecce M310KeHUs MPEenoaBaTeieM JSKIUU CTYACHT
JOJKEH BBISICHUTh BCE HETOHATHBIE BOMPOCHI. 3alUCHIBATh COACPIKAHUE JIEKIIUU HYXKHO
00s13aTEIIEHO — 3aMMCH TTOMOTAIOT MOAIeP)KHUBATh BHUMAHKE, CIIOCOOCTBYIOT TIOHUMAHHIO U
3alIOMHUHAHUIO YCIBIMIAHHOTO, TPUBOJIUT 3HAHUE B CUCTEMY, CITY>KaT OMOPOH Il Iepexo/1a
K OoJiee TITy0OKOMY CaMOCTOSITEIbHOMY U3yUYEHUIO TIPEIMETA.

Meronnyeckrue peKOMEHIAIUN M0 KOHCTIEKTUPOBAHUIO JIEKIIUM:

— 3aMUCh JOKHA OBITh CUCTEMHOM, MPENCTABISTh COOOM COKpaIIEHHBIM BapyaHT JICKIIUU
npenogaBatens. HeoOxoaumo cinymaTh, 00yMbIBaTh M 3aITUCHIBATH OJJHOBPEMEHHO;

— 3aIUCh BEJETCS OYEHBb OBICTPO, YETKO, IO BO3MOYKHOCTH KOPOTKUMU BBIPAKEHUSIMU;

— HE TpeKpamas CiaymaTh NpernojaBaTelis, HYXHO 3alMChIBaTh TO, YTO HEOOXOIMMO
ycBouTh. Hemnb3sl 3amuchIBaTh Cpa3y K€ BBICKA3aHHYIO MBICIB MPEIOIaBaTeNsl, CICIyeT &
MOHSTH U TOCIIE ITOTO KPATKO 3amucaTh CBOMMH CJIOBAMH WJIM CIIOBAaMU TPEIOIaBaTells.
BaxxHo, uT0OBI B HEil He ObLT OTEPSIH OCHOBHOM CMBICI CKa3aHHOTO;

—MMEHa, 1aThl, Ha3BaHUs, BBIBOJIbI, OTIPE/ICIICHHS 3aITUChIBAIOTCSI TOYHO,

—clelyeT oOpaTuTh BHUMaHHWE Ha o(opMIICHHE 3amucH JeKuuu. [ Kaxaoro mpeamera
3aBouTCs 00mmas TeTpanb. OTIMYHBIM OT OCTAJIBHOTO IBETA CIEAYET BBIIEIATH OT/EIbHBIC
MBICIIA W 3aroJIOBKH, COKpAaIlaTh OTJACIbHBIC CJIOBA W MPEAJIOKCHHS, WCIIOIb30BATh
YCIIOBHBIC 3HAKH, OYKBBI JIATHHCKOTO W TPEUYECKOro an(aBUTOB, a TaKKe HEKOTOPHIC
NpUEMBI CTEHOTPAPUIECKOTO COKPAIICHHSI CIIOB.

[TpakTudeckue 3aHATHS IO TUCHUTITNHE «MaTeMaTHKa» MPOBOISTCS 110 CXEME:

— YCTHBIN OMPOC 110 TCOPUH B HAYAJIC 3aHATHUS;

— paboTa B Tpymmax mo pa3penicHUI0 pa3IMuYHbIX CUTYAIUN TT0 TEME 3aHITHS;

- pelIeHre MTPAKTUISCKUX 3a/1a4;

— WHANBUAYAJIbHBIC 3a/IaHUS JUISI TIOATOTOBKHU K MIPAKTUYCCKUM 3aHATHUSIM.

[{enp MpaKTUYECKOTO 3aHSTHS - HAYYUTh CTYJACHTOB MPUMEHITh TCOPETHUCCKHUE 3HAHUS
NIPH PEIICHUH MTPAKTUYCSCKUX 3a7a9 HA OCHOBE PCATbHBIX JTAHHBIX.

Ha npakTudeckux 3aHITHIX MPEOOIaIatoT CISAYIOIINE METOIbI:

- BepOanbHbIe (MTPeo0IaaoIUM METOIOM JOIKHO OBITh 00BsICHEHNE);

—  mpakTthyeckue (MUChbMEHHBIC 3aHMUsI, TPYIIIOBBIC 3a/IaHUS U T. II.).

BaxubIM 111 cTyJeHTa SIBISIETCS YMEHHE pPalMOHAIBHO MOAOUpaTh HEOOXOIUMYIO
yueOHyto urepatypy. OCHOBHBIMH JTUTEPATYPHBIMU UCTOUHUKAMH SIBIISIFOTCSI:

— Oubnmoreuynsie pouasl prmmana Kyol'V;

— 3JIEKTPOHHAsI OMONIMOTEYHAs cCUCTEMa «Y HUBEPCUTETCKasi OMOIMOTEKa OH-JTaiH»;

— 3IeKTpoHHas 6ubroTedHas cucreMa M3natenscrsa «Jlanby. ( KOPAUT).
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[Touck kHUT B OMOIMOTEKE HEOOXOIUMO HAYMHATH C W3YYEHUS MPEIMETHOTO
(cucreMaThyeckuMi) Karajora M CO3/IaHHUS CIHCKAa KHUT, TIOCOOUN, METOIUYECKUX
MaTepuajioB MO TeMe Hu3ydeHHus. [IpocMOTp KHUTM HAYMHAETCA C TUTYJIBHOTO JIUCTA,
ciaenyroliero mocie o0j0xkku. Ha HEM 0OBIYHO MOMEIIAIOTCS BCE OCHOBHBIC JIaHHBIC,
XapaKTepU3yIolue KHUTY: Ha3BaHUE, aBTOP, BBIXOAHbBIC JIaHHbIC, JaHHBIE O MEPEU3IaHUuU U
T.1. Ha 060poTe TUTyNbHOTO NHCTa JAaETCsl aHHOTAlMA, B KOTOPOM yKa3bIBA€TCsl TEMaTHKa
BOIIPOCOB, OCBEIIEHHBIX B KHUTE, OMpPEACISETCS KpPyr uuTaresieid, Ha KOTOPBIM OHa
paccunTtana. bonbloe 3HaYeHNE UMEET NMPEAUCIOBUE KHUTH, KOTOPOE 3HAKOMUT YUTATES C
JUYHOCTBIO aBTOpa, HCTOpUEH CO3/IaHUs KHUTH, pPAacKpbIiBaeT cojepxkanue. I[Ipountan
NpEeAUCIIOBHE M TIOJNY4YUB OOIl€e MPEACTAaBICHHE O KHUTE, CleayeT OoOpaTUThCS K
ornapiieHuo. OTNIaBlIeHHE KHUTH 3HAKOMUT 00y4aeMOro C COJIEpKAHUEM U JIOTUYECKOU
CTPYKTYpOW KHUTH, TO3BOJIAET BBIOpPATh HYXKHBIN MaTepual JUisl u3ydeHus. ['oa u3ganus
KHUTU TIO3BOJISIET CYIWTh O HOBU3HE Marepuayiia. UeM damie KHUTa U3ga€Tcs, TeM
OOJBIITYI0 IIEHHOCTh OHA MPEJCTaBlsgeT. B KHHUTe MOryT OBITH MpPUMEUYaHHS, KOTOpHIC
colep)XaT paszNUYHbIe JOMOJHHUTENbHbIE cBeAeHHs. OHHM MedaTaloTcs BHE OCHOBHOTO
TEKCTa U Pa3bACHAIOT OTAENbHbIE BOMpOCHL. [IpeameTHbie U andaBUTHBIE YyKa3aTeld
3HAYUTENIBHO O0JIEr4aroT MOBTOPEHHE M3JI0KEHHOTO0 B KHUTE Marepuaia. B KoHIle KHHUTH
MOXXET pacroJyiaratbCsi BCIOMOTaTeNnbHbIM MaTepuasl. K HeMy OOBIYHO OTHOCSATCS
WHCTPYKIIUU, TIPUIIOKEHUS, CXEMbI, CUTYaI[MOHHBIE 3a]]a41, BOTIPOCHI JJIi CAMOKOHTPOJIS U
T.A. Jns nydmiero mpencTaBieHUs W 3allOMUHAHHUS MaTepualia 1eJIecooOpa3HO BeCTH
3alUCH ¥ KOHCIIEKTHI Pa3INYHOTO COACPKaHMsI, 4 UMEHHO:

— TIOMETKH, 3aMEYaHus, BbIJICIICHHE TJIABHOTO;

— TUTIaH, TE3UCHI, BHITTUCKU, ITUTATHI;

— KOHCIIEKT, paboyas 3amuch, pedepar, 1okaa, JSKIus 1 T.1.

YutaTth yueOHUK HEOOXOIMMO BAYMUYHUBO, BHUMATEIBHO, HE MPOIYCKasi TEKCTA, CTapasiCh
MOHSTHh KXyl (pasy, OJJHOBPEMEHHO pa30upas MPUMEPHI, CXEMBbI, TaOJIHIIbl, PUCYHKH,
npuBe€HHbIE B yueOHuKe. OJIHMM W3 BaXHEHIIUX CPEACTB, CHOCOOCTBYIOIIMX
3aKpEIICHUIO0 3HAHUH, SIBISETCA KpaTKas 3alKicCh MPOYUTAHHOTO MaTepHalia — COCTaBICHUE
KOHCTeKkTa. KOHCIEKT — 3TO KpaTKoe CBS3HOE H3JI0KEHHUE COJEP)KaHMSI TEMbl, y4eOHHKA
WM €ro 4acTh, 0e3 MoapoOHOCTEH M BTOPOCTENEHHBIX Jeraneit. I1o cBoelt cTpykType u
MOCJIEIOBATENIbHOCTA KOHCIIEKT JOJKEH COOTBETCTBOBATh IUIaHy ydeOHHKa. [loaTomy
BOXHO CHayaja COCTAaBUTH IUJIaH, a TIOTOM IMHUCAaTh KOHCHEKT B BUJE OTBETA HA BOIPOCHI
wiana. Ecnu yueOHHMK pasnenéH Ha HeOONbIHMe O3arjiaBlieHHbIE YacTH, TO 3aroJIOBKU
MOJKHO paccMaTpuBaTh KaK IMyHKTHI TUIAHA, & U3 TEKCTa KaXKIOW YaCTH CIEeIyeT 3alucaTh Te
MBICJTH, KOTOPBIE PACKPBIBAIOT CMBICIT 3arojioBKa. TpeOoBaHUs K KOHCIICKTY:

— KpPaTKOCTb, CXKAaTOCTh, LIEJIECO00PA3HOCTh KaXA0r0 3aMMChIBAEMOT0 CJIOBA;

— COJIePKATEILHOCTh 3alMCHUM- 3aIHChIBAEMBIE MBICIIU clieAyeT (opMyIupoBaTh KpPaTkKo,
HO 0e3 ymep6a s cmbicia. O0bEM KOHCIIEKTa, KaK MPaBUII0, MEHbIIIE U3Yy4aeMOTO TEKCTa
B 7-15 pas;

— KOHCIIEKT MOXKET OBITh KaK MPOCTHIM, TaK U CIOKHBIM 110 CTPYKTYpPE — 3TO 3aBUCUT OT
COJICpKaHUSI KHUTHU U eI €€ N3yUeHUSI.

Meroandeckrne peKOMEH IalluK 10 KOHCTIEKTUPOBAHUIO:

— MpeXJie YeM HauaTh COCTABIISATH KOHCIIEKT, HY>)KHO O3HAKOMUTBCSI C KHUTOM, IPOYUTATh
e€ cHavaJ1a 10 KOHIA, TOHSATh MPOYUTAHHOE;

— Ha 00JIOXKKE TETpau 3allMChIBAIOTCSA Ha3BaHUE KOHCIIEKTUPYEMOM KHUTH U UMsI aBTOPA,
COCTaBIIICTCS IJIaH KOHCTIEKTUPYEMOTO TECTa,

— 3aIUCH JIy4Ille JIeJIaTh NMPU MPOYTCHUH HE OJJHOTO-/IBYX a03aleB, a 1esioro maparpada
WJTH TJIaBBI;
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— KOHCTIEKTHPOBAHHE BEAETCS HE C LENbI0 MMETHh OINpENelIEHHbIN 3amucH, a ais Oomee
IIOJIHOTO OBJIAJICHUS COJEPKAHMEM HM3y4aeMOI0 TEKCTa, [I03TOMY B 3alMCIX OTMEYAETCSA U
BBIJIEIISIETCSL BCE TO HOBOE, HHTEPECHOE U HYKHOE, UTO OCOOEHHO MPUBJIEKIIO BHUMAHUE;

— IOCJIE TOTO, KaK CJeJIaHa 3alliCh COAEpKaHus naparpada, riaBbl, CIeLyeT IepeunuTaTh
e€, 3aTeM CHOBa 00OpaTbCsl K TEKCTYy M IPOBEPUTh ceO0s, MPABWIBHO JH HU3JI0KEHO
COJZIep>KaHHUE.

TexHHUKa KOHCTIEKTUPOBAHUSA:

— KOHCIIEKTUPYS KHUTY O0sbIIOr0 00bEMa, 3a11ch ClIeyeT BECTU B 0011l TeTpauy;

— HA KaXKIOW CTpaHMIE CJIEBA OCTAaBJIAIOT MNOJS IHMpUHOW 25-30 MM ansd 3amucu
KOPOTKHX I10]13ar0JIOBKOB, KPaTKUX 3aM€UaHU i, BOIIPOCOB;

— Ka)<1asi CTAaHULIA TETPAIU HyMEpYyeTCs;

— JUIS TIOBBIIICHHS YMTAEMOCTH 3allliCH OCTABIIAIOT HHTEPBAJIbl MEXKIY CTPOKaMH,
a03a1aMu, HOBYIO MBICJIb HAUMHAIOT C «KPACHOW» CTPOKH;

— IpU KOHCHEKTUPOBAHUU IIHPOKO HCIOJIb3YIOT Pa3IMYHbIE COKPAILEHUS U YCIOBHbBIE
3HaKM, HO He B ymepOd CMbICIy 3alUCaHHOrO. PexkoMmeHayeTcs TNPUMEHSTb
o0mieynorpeOuTeNnbHble COKpAlleHus, HampuMmep: M.0. — MoxeT ObITh; Troc. —
rOCYAApCTBEHHBIN; 1.0. — JOKHO OBITh U T.J.

— HE clle[lyeT COKpalllaTh UMEHa ¥ Ha3BaHUs, KPOME OYEHb YaCTO MOBTOPSIOMINXCS;

— B KOHCIEKTe HE JIOJDKHO OBbITh MEXaHHYeCKOro IepenuchiBaHus TeKcTa 0e3
IPOJYMBIBaHHUS €r0 COAEPKAHUSI U CMBICIIOBOTO aHAJIM3A.

CTyneHT JOoJKeH yMeTh TM0Nb30BaThCsl (oHAaMu OMOMMOTEK U CIPABOYHO-
oubnuorpadguueckumMu u3AaHusAMU. CTyAEHTHI Ui MOJHOLEHHOI'O OCBOCHHUS Y4eOHOTO
Kypca JOJIKHBI COCTABJISITH KOHCIEKTBHI KaK IpPU MPOCIYUIMBAHUU €r0 TEOPETHYECKOU
(JIeKLIMOHHOM) YacTH, TaK U MPHU MOATOTOBKE K MPAKTUYECKUM (CEMUHAPCKUM) 3aHSATHSIM.
XKenarenbHo, 4YTOOBI KOHCHEKTHI JIEKIIMH W CEMHMHApPOB 3alMCHIBAJIUCH B JIOTMYECKOU
NOCJIEZIOBATEIBHOCTH M3YYEHMsI Kypca M COAEpX aluch B OJHOW TeTpagu. Benenue
KOHCIIEKTa SIBJISICTCSI HEOOXOJMMBIM BHI0OM y4eOHOM fesiTenbHOCTH. [I0CKOIbKY KOHCTIEKT:

— B IIOJHOM 00bEeME OIICHMBAETCS KaK Pa3HOBUIAHOCTh MUCBMEHHOTO OTBETa Ha
U3y4aeMble BOIPOCHI;

- CIy>)kKUT 0a30fl Ui yCTHOrO OTBETa HAa CEMHHApe IO OJHOMY M3 BOIPOCOB
paccMaTpuBaeMOro IUIaHa;

- CBEJICHUS U3 KOHCIIEKTa MOTYT BBICTYNATh B KAYECTBE MCTOYHMUKA JOMOIHEHUH K
OTBETaM JIPYTUX CTY/JICHTOB.

Opranuzanyst TEKyIIero KOHTPOJNS 3HAHWM, yMEHHWH M HABBIKOB OOYdYaIOLIUXCS
OCYUIECTBIISIETCSI MTYTEM TECTUPOBAHUS.

DopMOI UTOTOBOTO KOHTPOJIA SIBIISETCS IK3aMEH.
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7. OHEHOYHBIE CPEJACTBA JJIs1 KOHTPOJIA YCIIEBAEMOCTH

7.1. [TaciopTt (poHAA OLIEHOUYHBIX CPEICTB

Ne KonTpoaunpyembie pa3aesbl (TeMbI) TUCHHATLTHHBI HauMeHoBaHHE OLCHOHOTO
n/n cpeacTBa
Pasgen 1. AJITEGPA VYcrHbIl onpoc

1. TectupoBanue
IpakTuueckas pabora
Pazgen 2. OCHOBBI TPUTTOHOMETPUU VYcrHbIl onpoc

2. TectupoBanue
ITpakTndeckas pabora
Pazzen 3. ®YHKLIMU NX CBOMCTBA U TPAOHKU YcTHBI ompoc

3. Pedepar
IIpakTudeckas pabora
Pasnen 4. HAUAJIA MATEMATHUYECKOI'O AHAJIU3A VYcTHbll onpoc

4. TectupoBanue
IIpakTudeckas pabora
Pasnen 5. YPABHEHUS 1 HEPABEHCTBA VYcTHbll onpoc

5. TectupoBanue
ITpakTuyeckas pabora
Paznen 6. KOMBMHATOPUKA, CTATUCTUKA U TEOPUA YcTHBIH onpoc

6. BEPOSITHOCTEN TectupoBanue
ITpakTnyeckas pabora
Pazgen 7. TEOMETPUSI VYcrHbll onpoc

7. Pedepar
ITpakTnyeckas padbora

7.2 Kputepuu oueHKu

KoHTposlb ¥ OLIEHKAa pe3yibTaTOB  OCBOCHUS  JUCLHUIUIMHBI  OCYIIECTBIIAECTCS
IIPENIOIABATENIEM B IIPOLIECCE NMPOBEACHUS NIPAKTUYECKUX 3aHATUM, TECTUPOBAHHUS, a TAKKE
BBIITOJIHEHUS CTYICHTAMU UHIUBUIYAIbHBIX CAMOCTOSTEIBHBIX 3aJaHUN.

YcrHbIl  ompoc. YCTHBIM OTBET — OTO Pa3BEPHYTBHIM paccka3, BKIIOYAOIINAN
TEOPETUYECKUE MATEPHUANIBI U IPUMEPbl UX NPUMEHEHUA. Y IOBIECTBOPUTENIbHAS OLEHKA
CTaBUTCS, €CIIM CTYJIEHT JAEMOHCTPUPYET HETJIyOOKHE TEOpEeTUYECKHEe 3HAHUS, MPOSBIIAET
cnabo chopMUpOBaHHBIE HABBIKM aHalIM3a SIBJIEHUN U MPOLECCOB, HEJOCTATOUHOE YMEHHE
JieraTh apryMEHTUPOBAHHbBIC BBIBOJBI U IIPUBOJNUTH IPUMEPHI, ITOKA3bIBAET HE AOCTATOYHO
cBOOOJHOE BIIAZICHHUE MOHOJOTHYECKOM pedbio, TEPMHUHOJOTHEH, JIOTMYHOCTBIO U
MOCJIEZIOBATENIbHOCTBIO M3JIOKEHHMS, JIeJaeT OUIMOKH, KOTOPble MOXKET HCIPABUTH TOJIBKO
IIPY KOPPEKLUU ITPENOAABATEIIEM.

Pedepar. IIponykT camocTosiTensHOM paOOTHI CTYAEHTA, MPEICTaBISIOMNNA COOOH
KpaTKO€ W3JIOKEHUE B NHMCBMEHHOM BHJI€ NOJIYYEHHBIX PE3YJIbTAaTOB TEOPETUYECKOIO
aHanM3a ONpENeJIeHHOM HaydyHOM (yuyeOHO-MCCIeAOBAaTENbCKOM) TEMBbI, TJE€ aBTOp
pacKpbIBaeT CyTh HCCIEAYEeMOU MPOOJIEMBI, IPUBOJUT PA3IMYHBIE TOUYKH 3PEHUS, a TaKXKe
coOcTBeHHbIE B3rMsiAbl Ha Hee. Pedepar omeHunBaercss Mo KOJUYECTBY MPHUBICYCHHBIX
UCTOYHUKOB, IIyOMHE aHaiau3a MpoOjieMbl, KayecTBE OOOCHOBAaHUS aBTOPCKOM IMO3UIIUH,
rIyOuHE PacKpbhITHA TEMBI. Y IOBIETBOPUTENIbHAS OILEHKA CTaBUTCS, €CIU TEMa OCBELICHA
JWIIB YaCTUYHO, TOMYIICHBI (PaKTUYECKHE OMIMOKM B COIEpKaHuU pedepara, il HMEIOTCS
CYILECTBEHHBIE OTCTYIUIEHHS OT TPEOOBaHUI K pedepUpOBAHUIO, HIIM HETIOIHbIE OTBETHI Ha
JIOTIOJIHUTEIIbHBIE BOITPOCHI.
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Tectr. Cucrema craHIapTU3UPOBAHHBIX 3aJaHUM, IMO3BOJISAIOLIAS  ABTOMATU3MPOBATh
IpoLenypy U3MEPEHMsI YPOBHs 3HAHMN M yMEHUH oOydaromierocs. TecT OIeHHMBAETCs 110
KOJIMYECTBY MPaBUIbHBIX OTBETOB (He MeHee 50%.).

IIpakTnueckass padora. IlpakTuueckas pabota — 3TO 0OCOOBI BHJ J€ATEIBHOCTU
00yyaronierocs, 4yTo MoApa3yMeBaeT BHIMOJIHEHUS Pa3HOIJIAHOBBIX 3a/1aHUM, HE CBS3aHHBIX
¢ 00paboTKOM TeopeTHuecKoro Marepuaga. Bo BpeMs BBINOJIHEHUS CTYAECHTY HEOOXOAMMO
UCIIONIB30BAaTh pPAHEE IIOJYyYEHHBIE TeOpeTHdYecKne 3HaHus. IlonokurenbHas oOnEeHKa
CTaBUTCS, €CJIM BBIMOJIHEHBI BCE 3a/laHUsl PAKTUYECKONW paboThl C 3aMEYaHUsIMU; CTYIECHT
OTBETWJI HA BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSMH.

Kputepun oneHku 3HaHNA 00y4al0IIUXCS B 1€JIOM MO JMCHUIIMHE!

«OTJIMYHO» - BBICTABISETCS  OOydalIIeMycsi, I[IOKa3aBIIEeMY BCECTOPOHHUE,
CHUCTEMAaTU3UPOBAHHBIE, TYOOKHWE 3HAHHS YYEOHOW MpOorpaMMbl AUCIUIUIMHBI U YMEHHE
YBEPEHHO MPHUMEHATh MX HA MPAKTUKE MPU PEHICHWHW KOHKPETHBIX 3a/Jad, CBOOOJHOE U
MpaBIWIbHOE 00OCHOBAHME MPUHSTHIX PEIICHUMN;

«XOpOLIO0» - BBICTABIISIETCA 00y4arOlEMyCsl, €CIIM OH TBEPJIO 3HAET MaTepua, TPaMOTHO
M MO CYHIECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IMOJYyYECHHBIE 3HAHHUS HA MPAKTHUKE, HO
JIOITyCKAeT B OTBETE WJIM B PEIICHUH 3a]1a4 HEKOTOPbIE€ HETOYHOCTH;

«yJAOBJIETBOPHUTEJIbHO» - BBICTABIISIETCS oOy4aroremycs, MOKa3aBLIEMY
dbparMeHTapHbIid, pa3pO3HEHHBIN  XapakTep 3HAHUN, HEJOCTATOYHO MPaBUIIbHbBIC
dbopmynupoBkr 0a30BbIX TOHITUN, HAPYIICHHUS JIOTUYECKOW MOCIEOBATEILHOCTH B
W3JIO)KEHUU IIPOrPaMMHOIO Marepuana, HO IIPU 3TOM OH BJIAJIEET OCHOBHBIMHU pa3JiellaMHu
y4eOHOU TIporpaMMbl, HEOOXOIUMBIMU ISl JajdbHEHIIero oOy4eHus U MOXKET MPUMEHSATH
MOJIyYEHHBIE 3HaHUSI IO 00pa3ily B CTAHJAPTHOUW CUTYaIIlNH,

«HEeYJI0BJIETBOPHUTEIbHO) - BBICTABISIETCS] 00yUaroIeMycsi, KOTOPBIN He 3HaeT OoJbIei
YacTH OCHOBHOTO COJEpXKaHUsl Y4eOHON MporpamMmbl JUCHIMILIUHBI, JOMYCKAeT TIpyOble
omuOKu B (POPMYIHPOBKAX OCHOBHBIX MOHSTUN JTUCIUIUIMHBI U HE YMEET HCIOJIb30BaTh
MOJTYYECHHBIE 3HAHUSA MPH PEIICHUU TUIIOBBIX MPAKTHYECKHUX 3aa4.

7.3 OueHo4HblIe cpeACTBA AJsl MPOBeAeHUS TeKylleil aTTecTalun

Texymuii KOHTPOJIb TPOBOAUTCS B popMe:

- UHAUBUAYAJIBHBIN YCTHBIN OIIPOC

- IMCbMEHHBIN KOHTPOJIb

- TECTUPOBAHME 10 TEOPETUIECKOMY MaTEpUAILY
- mpakTuyeckas padbota

- 3amUTa pedepara

®opma IpakTnyeckn | Jln4ynblie Ipumepsl
P 3uanus Ymenus i ONBIT | Ka4YecTBa OLICHOYHBIX
aTTecTanuu
(BJ1aI€HHE) o0yuaromerocsi | cpeacTs
YcTHbIi KoHnTpons 3HaHmit OrnieHka yMEeHHS Ornenka Ornenka KoHnTponbHbIe
(MMCBMEHHBIN) | TIO oTpeeIeHHBIM pasnuyaTth HaBBIKOB CITOCOOHOCTH BOTIPOCHI IO
ompoc mo | mpodiemMam KOHKpETHBIC paboTsI ¢ OTICPATUBHO H TeMaM

TEMaM

TIOHATHUA

JTUTEPAaTypHBIM
1 HCTOYHHKAMH

Ka4CCTBCHHO
OTBCYATh Ha
IIOCTaBJICHHBIC
BOIIPOCHI

MIPHAJIATaoTCs




Pedeparsr KonTtpons 3Hanuit OneHka yMeHus Onenka Onenka Temsl
0 ONPE/ICICHHBIM | pa3nudaTh HaBBIKOB CIOCOOHOCTH K | pedepaTos
npobiiemam KOHKPETHBIE paboThI ¢ CaMOCTOATENbH | HPHIATAIOTCS
TIOHATHSA JIUTEPaTypHBIM | O paboTe u
Y UCTOYHUKAMHU | aHAIH3Y
JIUTEPaTypPHBIX
HCTOYHHKOB
[paktnueckue | KonTpons 3HaHMA OreHka yMeHUS Orenka Omenka Tewmsl paboT
paboTsI TEOPETUYECKUX paboTarts ¢ HaBBIKOB CIIOCOOHOCTH IIpUIararTcs
OCHOB MaTeMaTHKH, | MaTeMaTH4eCKUM | paboThI C OIIEPATUBHO U
BO3MOXKHOCTEH U anmnapaTtoM MOHATHUSIMH, Ka4eCTBEHHO
MPUHIUIIOB 3HaHUil, dopmynamu, peaTth
UCTIOJIb30BaHUs HCIONb30BaTh €T0 | YMEHUSAMU MOCTaBJICHHbBIE
MaTeMaTHYECKUX IIPU PELICHUU INPUMEHSTh UX | Ha
3HaHUH TIPH MIPAaKTHYECKUX IIPU PELICHUH MIPAaKTHYECKNX
BBITIOJTHCHUN 3azad. KOHKPETHBIX paborax 3amadu
MPaKTHIECKOH 3a1aq u
paboThI apryMEeHTHpOBa
Th PE3YNbTATHI
TectupoBanue | Kontponb 3HaHMi OueHka yMeHHs Ouenka Ouenka Bormpocet
TI0 ONPE/ICICHHBIM | pa3nu4aTh HaBBIKOB CIIOCOOHOCTH MPUIIATaloTCs
npobiemMam KOHKpPETHBIE JIOTHYECKOT0 OTIEPATUBHO U
MTOHATHUS aHaIu3a u KayeCTBEHHO
CUHTE3a IIpU OTBEYaTh Ha
COTIOCTaBJICHUH | TIOCTABIICHHBIC
KOHKPETHBIX BOIIPOCHI
HOHATUI

IIpumepHbIe TecTOBbIE 3aaHUS

1. ®ynkums y=3x2+5x-7 HAa3bIBACTCH:
1. -nuHeitHas;
2. -TIOCTOSIHHAS;
3. -KBaJpaTuyHas;
4. -mpsiMasi IpOTIOPIIMOHAIBHOCTb.

2. Eciiu nnst mo6oro x y oosmactu onpenenenus pyakun f f(-X)=f(X), To dyHKIms

Ha3bIBACTCA:

1. -HeuerHas;

2. -YeTHas,

3. -mepuoauyuecKas;
4. -MOHOTOHHAS.

3. OyHKIMs y=a" Ha3BIBAETCH:

1. -cTeneHHOM;
2. -TIOKa3aTeIbHOM;

3. -norapudmuyuecKoi;

4. -xBaJpaTU4YHOM.
4. Pazgen reomerpun. B KOTOpOM M3ydaroTcsi cBOMCTBA (PUryp B MPOCTPAHCTBE

Ha3bIBACTCA:

1. -nnanuMeTpus;
2. -CTepeoMeTpus;
3. -aHaTUTHYECKasi TEOMETPHS;
4. -eBKJINJIOBA T€OMETPHUS.
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7.3.1.Bonpocsl AJisi NOATOTOBKM K TU(PepeHIIUPOBAHHOMY 3a4ETy
1.MHOXecTBO ACHCTBUTEIbHBIX Unces. JlelcTBUS Haa ACHCTBUTEILHBIMU YUCIAMH.
2 Ilpubnuxennsie Beraucienus. OKpyriieHue NpuOIMKeHHBIX 3HAUCHUN BEJTUYHH.
3.HeticTBus Hag NpUOIMKEHHBIMU 3HAYCHUSIMU BEJIUYHUH.
4 Ilonsarue creneHu. CBoiicTBa CTEIICHEM.
5.Ilonsitue kopHsi. CBOMCTBA KOPHEIA.
6.Jlorapudmsl. ColicTBa J0rapu@mos.
7.0npenenenue norapudma. Teopemsl morapudmupoBanus. HarypansHbie Torapru@msl.
8.Ymopsouennsle MHOXeCTBa. [lepecTaHOBKY 1 pa3MeIlCHHS.
9.0cHOBHOE JTOTapUMUYIECKOE TOKACCTBO U APYTHE JOTAPHUPMUICCKUE TOKICCTBA.
10.MuoxectBo. OCHOBHEIE ITOHSTHSL.
11.MppanmroHanbHbIe YUCIA.
12.Pa3BuTtHne NOHIATHS O YHCIIE.
13.KoneuHble 1 OECKOHEYHBIC ACCSITHYHBIC TPOOH.
14.Oxpyrienue npuOINKEHHBIX 3HAYCHUI BEJIMYUH.
15.0cHOBHBIEC IOHATHS TPUTOHOMETPUHN
16.0OcHOBHBIE TPUTOHOMETPUYECKHUE TOKIECTBA
17.@opmysbl TpUBEACHUS
18.DopMyIIBI CIOKEHUS
19.TpuronoMeTprdeckre ypaBHEHHUS U HEPABEHCTBA
20.®yukuun. O61acTh OMpeACICHHS 1 MHOXKECTBO 3HaUeHUN (DYHKITUN
21.CpotlicTBa QyHKIUU
22 .I'paduku dneMeHTapHBIX QYHKITHIMA

7.3.2 Bonipocsl AJis1 NPOBeAeHNUs IK3aMeHAa

1. Lenble u panioHaNbHbIE YHCTIA.

2. [lepnennuKynsipHBIE TIPSIMbIE B TPOCTPAHCTBE.

3. ApudmeTnieckuii KOpeHb HaTypaJbHOU CTEICHHU.

4. [TapannenbHble NpsgMble, TEPIEHIUKYISIPHbIE K TUIOCKOCTH.
S. CreneHb ¢ pallMOHANbHBIM U IEUCTBUTENbHBIM MOKA3aTEIEM.
6. [Ipu3Hak neprneHINKyISIPHOCTH MPSIMOM U TIIOCKOCTH.
7. Crenennas (yHKIHS, €€ CBOWCTBA U rpaduk.

8. Teopema 0 IpsAMOMN, NEPIEHIUKYISIPHON K IUNIOCKOCTH.
9. B3aumHo oOpaTHble QyHKIUY.

10. PaccrostHUE OT TOYKH 4O INIOCKOCTH.

11. PaBHOCUIIBHBIE YpaBHEHHS U HEPABEHCTBA.

12. Teopema o0 Tpex NepreHIuKyIIApax.

13. WppanuoHanbHble ypaBHEHUSI.

14. Yroa Mexy NpsAMOU U INIOCKOCTHIO.

15. [TokazarenbHast GyHKIIHS, €€ CBOICTBA U rpaduK.

16. JIByrpaHHBIN yroJI.

17. ITokazarenpHblE ypaBHEHUS.

18. [Tpu3Hak nepneHIMKyJISPHOCTH JIBYX IIOCKOCTEH.

19. [TokazaTenpHbIE HEPABEHCTBA.

20. [IpssMOYTONIBHBIN Mapajuiedenune.

21. CucremMa nokasaTeabHbIX YPAaBHEHUN U HEPABEHCTB.
22. Jlorapumei.
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23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

N

3

4

5

6

7

CaoticTBa jorapu@mMoB.

OmnpeneneHue cuHyca, KOCMHYCca U TaHT€HCA yTJla.

3HaKU CHHYCa, KOCUHYCA U TaHTEHCA.

Jlorapudmuueckas QyHKIUsA, €€ CBOWCTBA U IPpa(UK.

3aBUCUMOCTb MEXKy CHHYCOM, KOCHHYCOM M TAHT'€HCOM OJITHOTO M TOT'O XK€ YIJIa.
Jlorapudmuueckre ypaBHEHHUS.

Tpuronomerpuueckue TOX/1ECTBA.

Jlorapupmuueckre HepaBeHCTBA.

IIpenmer crepeoMeTpru. AKCHOMBI CTEPEOMETPHH.

[lapannenbHble NpsIMbIE€ B IPOCTPAHCTBE.

[TapamienbHOCTD TpeX NPSIMBIX.

DopMyJIbl IPUBEIEHUS.

[TapaynenbHOCTh IPSIMON U IUIOCKOCTH.

CxpemuBarommecs npsiMele.

VYpaBHEHHE COS X = 0.

VYpaBHeHue sin X = .

OOpaTHble TPUTOHOMETPUYECKHE (DYHKIIHH.

VYTI1bl ¢ COHANPaBIEHHBIMU CTOPOHAMH.

YpaBHeHue tg X = a.

VYroa Mexay NpsSMbIMH.

Ob6nacTp onpeeseHrs U MHOKECTBO 3HAYEHU N TPUTOHOMETPUUECKUX (DYHKLIUH.
[TapanenbHbIE IOCKOCTH.

YeTHOCTD, HEUETHOCTD, MEPUOANYHOCTH TPUTOHOMETPHUECKUX (DYHKIIUH.
CpolicTBa (DyHKLIMU y = COS X U €€ rpaduk.

Tetpasap.

CpoiicTBa (QyHKIIUU Y = Sin X U €€ rpaduk.

[Tapamnenenunesn.

CaoiicTBa (hyHKIMHU Y = tg X U ee rpaduk.

7.3.3 llpumepsl 3a1a4 HA nudepeHUMPOBAHHBIN 3a4eT/IK3aMeH

Matepuajbl TeKylLIero KOHTPOJIsl 3HAHUM CTY/ACHTOB
Ilpaxmuueckue 3a0anusl.

. Hailinure 3HaueHne BBIpAKEHUS a® (21'4)2 +a’:at npu a=-2
. Haiitn 3nauenne gpynxummy = 4x° + 6x°° + 3, npu x = 0,25

. Beruncnure 3HaueHune apodu Sa-2b  ecnm 8a-3b=0
3a-b
. U3 popmyms iomaznu cexropa S=IIR%a BeIpasute paguyc R
360
. Beranciuts V640
*v10

. Haiizure sHadenue Boipaxenns 24V6-+(V27-V32)?

3
. HpCHCTaBBTe BBIPAKCHUC __d B BUAC CTCIICHU C OCHOBAHUCM d.
2 \/
a ava
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8. Haitru: (2x2+ 3x%° - 2) npu x=9

9. Halinure 3Ha4eHNE BBIPAKCHUS a*+hat4 npu a=-2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

2+a
BekTop a cocTaBiseT ¢ moJoXUTeNbHBIM HampasieHuem ocu OY 120°. Haiitu
KoopauHaTy Y BEKTOpa d, €CJIM U3BECTHO, YTO | a | =23

Haiiyiure 3HaueHHe BhIpaXeHus a>-8a+16 npu a=2.
a-4
Haiinure ruiomaae 4YeThIpexyrojibHUKA ¢ BepiinHaMu B Toukax A(-4;-1), B(-
1;-1), C(6;3) u D(-5;3)
[Tpu KaKuX 3HAYEHUAX X KBaJIPATHBIN TpeXuIeH x>~ 5x+6 paBeH HYJO?

CKOJIBKO CYIIIECTBYET CMOCOOOB paccaauTh 8 TOCTEM MO BOCBMHU MeECTaM 3a
CTOJIOM

Boruucnuth ckansipHoe nmpousBeneHue acb, eciau a=8, b=5u L_(a,b)==n
[TponoTenmuposath: logex= 2logca+logch-1

[IponorapudMUpOBaTh 1Mo OCHOBaHHIO a X=a’h:C

Haiinure paccrossaue mexay Toukamu C(-15) u D(4,5)

7
Boruucauts :L0gg 16 + Log,; 9

3anuimTe B BUJIe OSCKOHEUHON MIEPHOIMIECKOM IpoOH dnca:
3ul
7 6

Haiinnre 3HaueHUE BBIPAKEHUS V7 -5

V75 N7+5

Cpasnure : 0, 389999... u 0, 389. ITu 22\7

Log 10+1
Boraucmurts : 2,579 5

2-Log 1
Beraucauts : 577 %% 0

Jlano: AABC, L A= 90°, AB = 90cwm. Uepesz cropony AC mnpoBeaeHa
IUIOCKOCTh 0, oOpa3zyromiasi ¢ miockocTeio AABC yron 30° . BBIYHCITHTH
paccTosiHue OT BEPIIMHBI B 10 MI0CKOCTH d.

CpaBHUTS: 7% u 4%

B npsamoyronsHoM tpeyronbHuke ABC yron B- npsamoi, AB=3,CB=4.
Haitnure ckansproe npousseaenue CA°CB.
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28. Berunciuts: 642° - 42 - (8% 3,

7.4 OueHoYHbIE CpeCTBA ISl MPOBeIeHUsI MPOMEKYTOYHOM aTTecTAlNU

TECTBI.
1 | B mapke mocaxxeno 100 mepeBbeB: Oepes u | 1 | 60
kieHoB. bepesnl coctaBmsaoT 30% ot Bcex | 2 | 70
nepeBbeB. CKOJMBKO KJICHOB B Tapke? 3180
4 | apyroii oTBET
2 | Cxonbko kBagpatHeix MerpoB B 10% ot 1|1 | 1000 m°
ra? 2 | 100 m°
3|10
4 | npyroii oTBET
3 | YopocTtuTth BeIpakKCHHE: 1] 2(x-2)
20+4 2 | 2/(x-2)
0> -4 3| 2+(x-2)
4 | npyroii oTBET
4 | Haitnute cpennee apudmerndeckoe uncen: |1 | 8,44
7,82; 8,24, 9,26. 28,42
38
4 | npyroii oTBET
5 | Beruucnure: 1| 28128
111 2| 8128
2.22.24.28 32
4 | npyroii oTBET
6 | Haifnure X 3 nmpomnopuum: 11]91/210
~ 7 2 | 90/210
1,3.7—0,50.6 3 1792/210
4 | npyroii oTBET
7 | Pemmrte HepaBEHCTBO: 1),.2
x+3(1,5x-2)>x-3 3
2| x>3
3| x>2
4 | npyroii oTBET
8 | Pemmre HepaBeHCTBO: 1| (—=;0]U(3;+x)
5, 2| (0]
3-0 3| [3i+x)
4 | npyroii oTBET
9 | Pemmre HepaBEHCTBO: 1][-1;1]
6°-1<0 2|(-1;1)
31(-1;1]
4 | apyroii oTBET
10 | Pemmre ypaBHEHHE: 1 | x=0, x=4
46-8°=0 2 | x=0
3 | x=4
4 | npyro#i oTBeT
11 | PemuTte ypaBHEHUE: 1 |x=15 x=9
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0 x=-15
5—4‘ =1 =9
JIPYroil OTBET
12 | Pemute ypaBHEHUE: X=6
J6+3=3 x=-6
x=3
JIPYyrof OTBET
13 | Haiitu obmacTs onpeaenenus QyHKIINN: x<6
. 1 x>0
0=
6-0 x>0

JIPYroil OTBET

14

VYKaxuTe Mpu KakuX 3HAYEHUSX X (DyHKIUS
6=—-0°+2 NpPUHMMAET OTPULATEILHBIE
3HAYEHUS

(—o0;—/2) U (+/2; +0)

(—V2:42)

(—/2;4)

JPYroil OTBET

15

Haiigure 1mThIM 4lleH TeOMETPUYECKOU

Iporpeccuu, eciu & =1 u q =%

1
16

1
15

1
18

JIPYroil OTBET

16

Halinute koopauHaThl CEpeauHBI OTPE3KA
MN, ecu M (1; 2); N (3; 4)

(2;3)

(0; 0)

(1)

JIPYTrOW OTBET

R RARWNIFPPA> w N P WO RPRPPRWOINIEPRARONERIRAOWIN

17 | Haiinure paanyc OKpY>KHOCTH, ONHUCAaHHOMN 365
OKOJIO MPSIMOYTOJIBHOTO TPEYroJIbHUKA C 2
karetamu 13 cM u 14 cm 2 15 em
3 |16cm
4 | npyroii OTBET
18 | Haitmute cropoHy KBajpara, paBHoBeaukoro | 1 | 12 cum
NPSAMOYTOIILHUKY CO CTOPOHAMK 3 CM U4 CM | 2 | f13 ou
3| V14 cm
4 | npyro#t oTBeT
19 | Haiigure IUIOIIA b npaBuiibHOTO | 1 % oM
TPEYroJbHUKA CO CTOPOHOH 3 cM 4
2 |9cm’
3| V3 M
4 | npyro#i oTBeT
20 | Haifnute  pamuyc  okpyxHoctd, eciu |1 | 57/6 cm
LEeHTpajlbHOMY yriy B 150° coorBercTBYET | 2 | 6 cM
Jyra JUIMHOW 27 C¢M 3|1lcm
4 | npyro# oTBeT
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Conepxanue 3ajaHus

BapuaHThe OTBETOB

n/n A b B r Ji |
1 Haiitu 75% ot uucna: (0,75;%) —9 |-6 6 5,25 7 0,6
Ynupoctuts (ﬁ + & 2) -
2 c a a-c 0,5 1 0 %) 4
Y BBIYUCIIATH IPU @ =2, C = 0,5_1
Lo\t 0
3 Beruuciours: 0,1253 +(§j —47'.4 6 475 |2 1 0,25
Hatitu o6acth onpeneneHus GyHKIuu: (X > 2 X#2
4
y=lgOx-14-x)  |x<7 [T FFEOX>20 1Ly
Pemuth mokazaTenbHOE HEPABEHCTBO:
5 0.5 > 0,25 X<—-2 [X>-2 |[x<2 x<0 x>0
Peruts norapu()MUUECKOe ypaBHEHHE: |X =+ /8 _ _ _
0 logy(3x% + 10) = 2 S A
Pemmute Tpuronomerpuueckoe L LI =1} 5
/  |ypaBHEHHUE: 6 Xx=7 6 |x=—-+nk 3
sinx =0,5
Haiitu nmpousBonHyto GyHKIUN
2
8 _ X *2 —2 |6 2 0 1
x—1
Y BBIYHUCIIUTH €€ 3HAYEHUE TIPU X = 2
9 |Pemmrs ypasuenne 21++2x—7=x |x=16 |x=18 [ =4 x=18 x =28
P x=22 |x=28
B ocHOBaHMM NPAMON HPU3MBI JICKUT
10 |¥Bazpar. /naroHanb OCHOBaHHS J2em, |22 4o 12 e B on® 46
JMaroHasib 0OKOBOMW I'paHU 2 CM. cm® cm®

Haiitu 00beM IpU3MBL.
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8. JOINOJIHUTEJIBHOE OBECHIEYEHUE JUCIIUIIJIMHBI

IIpunoxenne 1. KpaTkuii KOHCIEKT JICKIIMOHHBIX 3aHATHN
JEKIITHA Ne 32
Tema: KTTACCUDUKALINS CIIYUANUHBIX COBBITUN. KJTACCUYECKOE
OITPEJEJIEHUE BEPOSITHOCTU. CBOVICTBA BEPOSITHOCTU COBBITHS,
HEIIOCPEJICTBEHHBIN IIOJICYET BEPOSITHOCTHU. [TIPUMEPHI.

PesynbpTaT, ucxox wucneiTaHus Ha3biBaeTcsi coObITHEM. COOBITHSIMHU  SBISIOTCS:
BbINajieHne repOa uiau nu@psl, MONajaHue B 1ENb I POMax, MOsIBJICHUE TOTO WK UHOTO
Yyucia OYKOB Ha OpOIIEHHOW UTrpalibHOM KOCTH. [[151 0603HaueHus COOBITUN UCTIONIb3YIOTCA
OonbIiIre OyKBBI JaTUHCKOTO andasuta: A, B, C u 1.1.

Ecnu npu kakJ1oM UCTIBITAaHUH, TIPU KOTOPOM MPOUCXOAUT COOBITHE A, TIPOUCXOIUT U
coObiTHie B, TO TOBOpSAT, uTO A BIeYeT 3a coboii cobbiTue B (BxomuT B B, sBusercs
YaCTHBIM ClIy4aeM, BapuantoM B) miu B Brimouaer cobbiTe A, u 0603Hauaror A & B.

JIBa CcOOBITHUSI HA3BIBAIOTCSI COBMECTUMBIMHU, €CJIH TOSBJICHHUE OJHOTO U3 HUX HE
WCKITIOYAET MOSBJICHUE APYTOro B OJTHOM U TOM K€ UCIIBITAHUH.

2 CcoOBITHSI HA3BIBAIOTCS HECOBMECTHMBIMHU, €CJIM TMOSBICHUE OJIHOTO U3 HUX
WCKITIOYAET MOSBJICHUE APYTOro B OJTHOM U TOM K€ UCIIBITAHUH.

HecoBmecTumocTs Gosiee yeM JBYX COOBITUN B JAaHHOM HCHBITAHUU O3HAYAET UX
MONIAPHYI0 HECOBMECTUMOCTb.

JIBa coObiTusi A 1 B Ha3bIBalOTCS MPOTUBOMOJIOKHBIMU, €CIM B JJAHHOM HCIBITAHUU
OHM HECOBMECTMMBI M OJHO U3 HHUX oOs3arenbHO mpoucxoauT. CoObiTHe,
MIPOTHBOIIOJIOKHOE COOBITHIO A, 0003HAYAIOT A,

CoOpITHE Ha3bIBAETCS JOCTOBEPHBIM (0003HaYaeM ), €clid B JAHHOM UCIBITAHUU OHO
ABJISIETCS. €JUHCTBEHHO BO3MOXKHBIM €r0 HMCXOJOM, U HEBO3MOXHBIM, €CIIM B JIaHHOM
UCIIBITAHUM OHO 3aBEJIOMO HE MOXeT Tpou30iTu. COoOBITHE HA3BIBAETCS HEBO3MOXKHBIM
(o6o3Hauaem J), eciau B pe3yibTaTe UCIIBITAHUS OHO BOOOIIE HE MOXKET MPOU3OUTH.

CoObiTHe A Ha3bIBAETCS CIy4YailHBIM, €CIM OHO OOBEKTUBHO MOXKET HACTYITUTh WIH HE
HAaCTYNUTh B JAHHOM HCIIBITAaHUU.

Anre6pa coObITHH.

Cymmoii cobbiTuii A 1 B HazbiBaetcs codbitne C = A + B, cocTosiiiee B HaCTyIIeHUU
1o KpaiiHel Mepe 0JHOTo U3 coObITuil A win B.

AHaJIOTUYHO CyMMOM KOHEUHOT'O YHCJIa COOBITUM A4, Ay, ..., A Ha3bIBACTCS COOBITHE
A =AtA, + ... + Ay, cocTosiiiee B HACTYIUIEHUH XOTsI ObI OIHOTO M3 coObITHi Al, (I =1, ...,
K).

N3 onpenenenus cuenyet, uto A + B = B + A. CripaBellTUBO Tak)Xe U COYETATEIBHOE
cBoiicTBO. OqHako A + A = A (a He 2A).

[IpousBenennem coobiTuii A u B Ha3zwiBaeTcs cobbiTie C = AB, cocrTosiiiee B TOM, 4TO
B pe3yJIbTaTe UCTIIBITAHUS MTPOU3OILTH U cOObITHE A, 1 coObITHE B.

AHAJOTMYHO MPOM3BEACHUEM KOHEYHOIO uncia coobituii Al, A2, ..., AK Ha3pIBaeTCs
coobiTrie A = A1A2...AK, cocTosinee B TOM, 4TO B pe3yJbTaTe UCIBITAHUS POU3OIILIH BCE
yKa3aHHbIE COOBITHSI.

N3 onpeneneHusi HemocpeACTBEHHO cienyeT, uto AB = BA. ChopaBeminBel Takxke
COYeTaTeNbHBIN U JUCTPUOYTUBHBIN 3akoHBI. OgHako AA = A (a He AZ).

['oBOpST, YTO COBOKYMHOCTH COOBITUH 00pa3yeT MOJIHYIO TPYIIy COOBITUH IS
JTAHHOTO HCIIBITAHUS, €CIIA €0 Pe3yJIbTaTOM 0053aTeIbHO CTAaHOBHUTCS XOTsS Obl OJHO W3
HUX.
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PaccmoTpum mosiHyr0 Tpynmy HomapHO HECOBMECTUMBIX COOBITUH A, Ay, ..., An,
CBSA3aHHYI0O C HEKOTOPbIM UCHbITaHHEM. [Ipeanonoxum, UYTO B 3TOM HCHBITAHUU
OCYILECTBJICHHUE Kaxoro u3 coobituii Al, (1 = 1, 2, ..., K) paBHOBO3MOXHO, T. €. YCIOBHUS
UCIIBITAHUSL HE CO3JAI0T MPEUMYIIECTB B MOSABJICHUU KaKOTO-TUOO0 COOBITHUS MEepe]l IPYyTUMHU
BO3MOYKHBIMHU.

CoOwitust Ay, Ay, ..., An, 0Opa3yromiye MOJHYI TPYIIY MOMapHO HECOBMECTUMBIX H
PaBHOBO3MOKHBIX COOBITUM, HA3IBAIOT AJIEMEHTAPHBIMU COOBITUSMHU ().

CoObiTue A Ha3bpIBaeTCs OIaronpusATCTBYIOIKUM COObITHIO B, eciiu HacTyruieHue
coOBITHS A BIIEUET 32 cO00I HACTyIICHHE COOBITHS B.

Knaccuueckoe omnpenenenue BeposiTHOCTU. BepositHocteio P(A)  cobObitus A
Ha3bIBACTCS OTHOIICHWE M/N YHCIa 3JCMEHTAPHBIX COOBITHH, OJarompUSATCTBYIOIIMX
COOBITHIO A, K YHCITY BCEX DJIEMEHTAPHBIX COOBITHIA, T.€.

P(A) =m/n.
CBOIMICTBA BEPOSITHOCTU COBBITUS:

1. BeposiTHOCTB TOCTOBEpHOTO COOBITHS paBHA 1. JIeMCTBUTENBEHO, TOCTOBEPHOMY
COOBITHIO JIOJKHBI OJIarOMPUSATCTBOBAThH BCE N AJIEMEHTAPHBIX COOBITHI, T.€. M = N H,
cienoBarenbHo, P(Q) =m/n=n/n = 1.

2. BeposiTHOCT HEBO3MOXKHOTO coObITUA paBHa 0. B caMom zene, HEBO3MOKHOMY
COOBITHIO HE MOXET OJIaronpusATCTBOBATh HM OJHO U3 AJIEMEHTAPHBIX COOBITHH, T.e. M = 0,
otkyaa: P(@) =m/n =0/n=0.

3. BeposTHOCTh ciay4yallHOrO COOBITHS €CThb IOJOXHUTEIBHOE YHCIIO, 3aKIIOYEHHOE
MEXAy HyJeM U eauHuiei. JleiCTBUTENbHO, CIydallHOMY COOBITHIO OJaronpusTCTBYET
JIMIIIb YaCTh U3 OOIIETO YKciia dJeMEeHTapHbIX coObITui. [ToaToMy B 3TOM cimydae 0<m<n u,
snaunt, 0<m/n<l. CnenosatenbHo, 0<P(A)<l. T.o., BEpOSTHOCTH JHOOOT0 COOBITHS
yIIOBIETBOPAET ABOMHOMY HepaBeHCTBY: 0 < P(A) < 1.

3ameuanue. 13 onpeneneHust BEpOSTHOCTU CIEAYET, UTO dJIEMEHTAPHBIE COOBITUS
SIBIIIFOTCS] PABHOBEPOSTHBIMHU, T. €. 00J1a/Iaf0T OJTHOU U TOM K€ BEPOSITHOCTBIO.

CoObITHS, BEPOATHOCTH KOTOPBIX OYEHb MaJIbl (OJM3KU K HYJII0) WM OYEHb BEJIUKH
(OM3KKM K eQUHUIIE), HA3BIBAIOTCS COOTBETCTBEHHO MPAKTHYECKH HEBO3MOKHBIMH HIIU
MPAKTUYECKU JIOCTOBEPHBIMU COOBITUSIMH.

CTATUCTUYECKOE OIMTPEAEJIEHME BEPOSTHOCTHU COBbITUSA U
YCJIOBUA ET'O ITIPUMEHUMOCTU. TIPUMEP.
CratucTuueckoil BEpOSITHOCTHIO COOBITHSI A Ha3bIBAETCSI OTHOCHUTENbHAsI 4YacTOTa

(4acTOCTh) MOSIBIICHHSI 3TOTO COOBITHS B N TIPOU3BEACHHBIX UCIIBITAHUSIX, T.C.
FoO—~e—"
N N
I'ne P(A) - craructuueckas Bep-Tb coObITUsS A; W(A) - OTHOCHTEIbHAs 4YACTOTA
(uacTocTh) COOBITHS A; M - YUCIIO WCTBITAHUN, B KOTOPBIX TOSIBUIOCH COOBITHE A; n -
00I11ee YK CII0 UCIIBITAHUM.

B omnuune oT «matemaTtuueckoi» BepositHocthd P(A), paccmarpuBaemoil B
KJIACCUYECKOM OIPEIEIICHUH, CTAaTUCTUYECKasl BEP-Th P(A) spusercs XapaKTEepUCTUKOU
OMBITHOM, 3KcnepuMeHTanbHOU. Ecnmu P(A) ecth nonsa ciydaeB, OJaronpusTCTBYIOIIMX
COOBITHIO A, KOTOpas OIpPEAeNseTCsl HEMOCPEICTBEHHO, 0€3 KaKUX-TM0O HCIBITAaHUH, TO
P(A) ectp moms Tex MaKTHYECKH TPOM3BEICHHBIX HCIBITAHUM, B KOTOPHIX COOBITHE A
IIOSIBUJIOCD.

CTaTUCTHYECKOE ONpENEICHUE BEP-THU, KaK U MOHATHUS U METOJbl TEOPUH BEPO-TEHl B
LIEJIOM, IIPUMEHHUMBI HE K JIIOOBIM COOBITUSIM C HEONPEJECJIEHHBIM HCXOIO0M, KOTOPHIE B
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KUTEHCKOMN MpPaKTUKE CYMTAIOTCS CIIy4alHBIMH, a TOJIBKO K TEM U3 HUX, KOTOpbIE 00JIaJat0T
ONpEIEICHHBIMU CBOMCTBAMU.

1) PaccmaTpuBaeMbie cOOBITHS 1.0. HCXOJaMU TOJBKO TE€X UCHBITAHUM, KOTOPBIE M.0.
BOCITPOM3BEICHBI HEOTPAHUYECHHOE YUCIIO Pa3 IPU OAHOM U TOM K€ KOMILIEKCE yCIIOBHM.

2) CoObITHsI OOMKHBI 00JIajaTh TaK HA3bIBAEMOM CTATUCTUYECKON yCTOWYMBOCTHIO,
WIN YCTOMYMBOCTBHIO OTHOCUTEIBHBIX YAaCTOT. OJTO O3HAYAET, YTO B PA3JIMYHBIX CEPUSIX
UCHBITAHUNA OTHOCUTENIbHASI YaCTOTA COOBITUS M3MEHSETCS HE3HAUUTEIbHO (TEM MEHBIIE,
yeM OOJIbIIIE YUCIIO MCHBITAHUMN), KOJEOIACh OKOJIO MOCTOSTHHOrO yucia. OKaszanoch, 4ToO
TUM TIOCTOSIHHBIM YHCIIOM SIBJISIETCSI BEPOSTHOCTh COObITHS. DakT mnpulbimKeHus
OTHOCHTEBHOH YacTOThI, COOBITHS K €ro BEpOSTHOCTH MPH | YHCIA  HCIIBITAHWIA,
CBOILIMXCS K CXEME€ CIIy4acB, IIOATBEPKIAETCS MHOTOYMCIEHHBIMU MAaCCOBBIMHU
AKCIIEPUMEHTaMH, MPOBOJMMBIMU Pa3HBIMU JUIAMHU CO BPEMEH BO3HUKHOBEHHS TEOpPUU
BEPOSITHOCTEM.

3) Yucno ucneITaHu#, B pe3yibTaTe KOTOPHIX MOSABISIETCS COOBITHE A, JOKHO OBITH
JIOCTaTOYHO BEIUKO, MO0 TOJILKO B 3TOM CJIy4ae MOKHO CUYHTATh BEPOATHOCTH COOBITHS
P(A) npubnuxeHHO paBHOU €e OTHOCUTENbHON YacToTe. Pe3toMupys, MOKHO cKazaThb, 4TO
TEOpHsl BEPOSTHOCTEH M3y4YaeT JHILb TAKHE COOBITHS, B OTHOIIEHUH KOTOPBIX UMEET CMBICII
HE TOJBKO YTBEpKJIEHHE 00 HX CIy4yalHOCTH, HO M BO3MOXHAa OOBEKTHMBHAs OIEHKa
OTHOCHUTEJIBHOW YacTOThl WX TMOsBIeHUs. Tak, yTBEpXkKAEHHE, 4YTO IpPU BBINOJIHEHUH
OMPEJIEICHHOTO KOMILJIEKCAa YCIOBHM S BEPOSITHOCTH COOBITUS = p, O3HAYAeT HE TOJBKO
CIIy4alHOCTh COOBITHSI A, HO U OMNpPEACICHHYI0, JOCTaTOYHO OJNHM3KYI0 K P, JOJIO
NOSIBJICHU COOBITUST A mpu OOJBIIOM YHCIE UCHBITAHWNA; a 3HAYUT, BBIpaXKaeT
OTIpe/IETICHHYI0 OOBEKTUBHYIO (XOTS U CBO€OOPa3HYI0) CBSI3b MEKIY KOMILJIEKCOM YCIOBUI
S u cobbITHEM A (HE 3aBUCSIIYIO OT CYObEKTHUBHBIX CYKJIEHUN O HAJMYUU 3TOM CBSA3HM TOTO
WK UHOro Jinta). M naxe mpocTo CylecTBOBaHUE BEPOSITHOCTHU p (KOrjaa camo 3Ha4eHue p
HEU3BECTHO) COXPAHAET KAUECTBEHHO CYTh 3TOTO YTBEPKEHUS, BBIIEICHHYIO KypCUBOM.

Jlerko mpoBepUTH, YTO CBOWCTBA BEPOATHOCTH, BBITEKAIOIIME W3 KIACCHYECKOTO
ONPEIECTICHNS, COXPAHSIOTCS U IPU CTATUCTUYECKOM OIPEIEICHUN BEPOSTHOCTH.

3ameuanue: 1) Cratuctuyeckas BEpOSTHOCTb MOXKET OBITh HalJieHa TOJBKO MOCIE
MPOBEACHUSI OIBITOB, a [l KIACCUYECKOM BEpPOSTHOCTH ONBITHI HE HYXKHBI. 2)
Craructrueckasi BEpOSATHOCTh MOJIYYaeTCsl Pa3IMYHOM NIl Pa3HBIX CEPUM OIBITOB, OJHAKO
Opy  JOCTATOYHO OOJBIIOM KOJIMYECTBE ONBITOB MPAKTUYECKU JIOCTOBEPHO, YTO
CTaTHUCTHYECKAsl BEPOSITHOCTh OYAET CKOJb YIOJHO MaJlO OTJIMYATCA OT KJIACCHYECKOU
BEPOSITHOCTH (YCTOMYMBOCThH CTATHCTHUCCKON BEPOSITHOCTH).
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Ipunoxenue 2
IIpakTHyeckas padora
IIpumeHeHHe NMPOU3BOIHON K MOCTPOCHUIO rpaduka pyHKIUHU
LEJIb PABOTbI: HayuuTbcs OpUMEHATh npaBwia JuddepeHuupoBaHus  MOpU
UCCIIeZIOBAaHUU (QYHKINN U OCTPOEHUS I'paUKOB.
JUJ1s1 BBINOIHEHUS pabOThl HEOOXOUMO YMETh IPOU3BOANUTH UCCIEA0BAaHUSA (HYHKIIMN
C TIOMOIIbIO IPOU3BOHOM U CTPOUTH IpaUKH.

1) f(x) =x3-12x +11;

2) f(x) =x*-16x*-2;

3) f (x) = 4x°® — 21x ? + 18x + 20;
4) £ () =(x-2)*(x+2);

5) f (x) = In(x* — 2x + 4) ;
6)f(X) =x+e™";

NfX) =x*(x-4);

8) f (x) =x® —12x + 1;
9) f(x) =In(x*+1);

10) f(x) =5x% +20x +9;
11) f(x) =—2x* +8x—9;
12) f (x) =x(x? = 4) ;

13) f(x) =x3 - 12x >+ x -1;

14) f(x) =—x® +15x* —x—250;
15) f(x) =x* —4x3—18x2 +45;
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IMpuiaoxenue 3.
9K3aMeHAIlMOHHBIN OMJIeT
MuHucTepcTBO HayKu U Bhiciiero oopazoBanus Poccuiickoit @enepanuu
¢unmnan eaepanbHOTro roCy1apCTBEHHOTO OF0IKETHOTO 00Pa30BaTENIBHOIO
YUpEXKJICHUS BBICIIETO 00pa30BaHUs
«KyOaHckuii rocyapcTBEHHBIN YHUBEPCUTET» B T. | eleHKuKe
Crneunansaocts 43.02.14 T'ocTUHHYHOE €TI0
JucuuruimHa
«MaremaTuka»
Bbuaer Nel5
1.  Tlonstue norapupmudeckoit pyakumuu. O6JacTh ONPEACICHHUS U 00J1aCTh 3HAUCHUS.
['padpuk norapudpmudeckoit ¢yHKIIHH.

2 Terpasap.
2 j—
3. Cokpatuth Ipo0b: 2x" +2x—12
3x+9
[Ipencenatens npeaMeTHOH (IMKIOBOH) KOMUCCHHI JI. B. Kyk
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JINCT
HU3MeHeHul padouell yaeOHOM MporpaMMBI IO JTUCIUILIHHE
OV]1.04 MaremaTnka

Z[OHOJ'IHCHI/I}I 1 U3MCHCHMA, BHOCUMBIC B pa60t1y}0 mporpaMmy JUCHUIIINHBI

OcHOBaHUS BHECEHUS Pasznen PII/I, B koTOpBIN ConeprkaHne BHOCUMBIX
JOIIOJTHEHNI U U3MEHEHUH BHOCATCS U3MEHEHUS JIOTIOJTHEHUH, U3MEHCHUM

[Ipennoxenue paborogaresns
[Tpeanoxenue cocTaBUTENs

IPOrpaMMBbl
[Ipuobperenue, uznanue Paznennr NeS OOGHOBICHUS TIEPEUHS
JTUTEpaTyphl, OOHOBJICHHE [lepeueHb OCHOBHOM U JUTEepaTyphl

niepeuns u cogepxkanus IbC, JOTIOJTHUTEIbHOMN

0a3 TaHHBIX y4eOHOM JIUTEpaTyphl

VYTBepklieHa Ha 3acelaHud TPEIMETHOW (IUKIOBOW) KOMHUCCHUU MATEMaTUYECKUX W
€CTECTBEHHOHAYYHBIX TUCIUIUIMH poTokon Ne 10 ot 25 mas 2022

3amecTurens qupekropa o YP ¢unuana (7&;/ ' il T.A. Pesynenko

AL /
%’V/
Tf £ ik JI.I'. CoxonoBa

3aBenyromas cekropoM Oubnuorexku punnana

UkeHep-21eKTpOHUK (IIpOrpaMMHO-UH(GOPMALMOHHOE > ///
obecrieueHure 0Opa3oBaTEIILHON IPOTPaMMBI) / A.B. CmeTanun

; o i
( 45>

42



Penensusn
Ha y4eOHyI0 mporpaMMy y4eOHON AUCLIMILIMHBI
OVY.04 MartemaTHKa
i cnenuanbHOcTH 43.02.14 T'ocTHHHYHOE [1€J10

JlanHas  mporpamMMa  SBASETCS  YAacThIO  OCHOBHOW  NpodeccHOHaNIbHOM
o6pa3zoBatenbHOM mporpaMmel B cootBercTBHU ¢ @I'OC cpennero (monHOro) obmero
obpazoBanus u ®I'OC mo cneumansHocTH CITO 42.03.14 ToctuHMYHOE [AeIo.
Paspaborana Ha ocHOBe ®eepasbHOr0 TrOCYJapCTBEHHOrOo 00pa3oBaTeNbHOIO
CTaHAapTa TPeIbSBISEMBIX K CTPYKTYpe, CONEPKaHHMIO M pe3ysibTaraM OCBOCHHMs
yueOHOM IMCHMIUIMHBL, U B COOTBETCTBMM C PexoMeHJalusaMM 10 OpraHu3aluu
NOJIy4EeHHs CpeHero oduero o0pa3oBaHus B Mpefienax OCBOSHHUS 00pa30oBaTENbHBIX
IPOrpaMM CpeHero mpodecCHOHABHOro 00pa3oBaHusi Ha 6aze OCHOBHOIO OOWIEro
obpazoBanust ¢  yderoM  TpeOoBaHMH  (elepanbHBIX  IOCYAapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHJAPTOB MO CHELHAIBHOCTH CPEJHEro NpohecCUOHAIBHOrO
obpazosanus (nanee — ®I'OC CIIO) 42.03.14 T'ocTuHHMYHOE AENO, YTBEPKAECHHOTO
npukazoM MunuctepcTBa obpa3zoBaHusi M Hayku Poccumiickoii ®enepanuu OT
09.12.2016.

Conepxanue NaHHOM y4eOHOW [UCLMIUIMHBI HamnpaBieHO Ha (OPMHUPOBAHUE
3HAHWM, YMEHH# ¥ HaBBHIKOB CTY/IEHTOB B 00JIaCTH MaTEeMaTHYECKUX BBIYHCIIECHHH. . B
nporpaMMme onpezeneHsl (popma NpoBeNeHUs, LeNH, 3a1aui y4eOHOH IUCUMILUIMHBI,
Npe/CTaBNeHbl MaTepuaibl /I8 TeKylledl M IPOMEXYTOYHOM arrecTauuu. B
nNporpaMMe peajiM30BaHbl JUAAKTHYECKHE TPUHLMIBI OOyYeHHs: LEIOCTHOCTS,
CTPYKTYPHOCTbH; OTpa)kKe€Ha B3aUMOCBS3b MEXIY OTAEIbHBIMHU 3JIEMEHTAMH CTPYKTYPBI,
yYTEHBI MEXTIpeIMETHBIE CBS3U. Pabodas mporpamma npejnojaraeT pacnpeneieHue
TeM M W3yYEeHHE MaTepuaja MO pasjeiaM: OCHOBHBIE IOHATHS H METOJHI
MaTEMaTHYECKOTO aHalii3a, YHCJICHHbIE METOAbl pEIIeHHs MPHKIaIHBIX 3a/ad,
JNIEMEHTHl MATeMaTHYe€CKOM CTATUCTUKH, TIeOMETpUHM. [eMaTH4YecKu#dl IUlaH U
cozep)kaHue yueOHOM JUCLMIUIMHBI PacKphIBaeT MOCIEAOBATENBHOCTD MTPOXOXKICHHUS
TEM, COOTBETCTBYET Y4eOHOMY ILIaHy U paclpe/ielICHUIO JacoB.

[TaciopT nporpamMmel 0OOCHOBAHHO M IMOJIHO OTPaXkaeT COAEPIKAHUE JHUCLHUIUIUHBI,
€e poJib ¥ MECTO B IOJATOTOBKE CIIELHAIUCTA CPEJHEro 3BEeHa, PacKphIBAaeT LN U
3agaud ydyeOHOM aucumiuiuHbl. OnpeneneHsl TpeOOBaHHMA K YMEHHSM M 3HAHUAM
CTYIEHTOB.

IlepeyeHb peKOMEHyeMOUW OCHOBHOM M JOMOJIHUTENbHOM JIMTEPATyphl BKIIOYAET
o0LIeIOCTyTIHbIE MCTOYHWKHM, M3JaHHBIE B TOCHeAHee BpeMs (He mo3fHee 5 JerT).
[Tepeuncnennsie UHTEpHET — pecypchl aKTyallbHbl ¥ JOCTOBEPHBI.

PaGouas nporpamma mucuumuiuesl OVY]/[.04 Marematnka MoXeT ObITh
pPEKOMEH/IOBaHa Ui HCIIOJB30BaHWS B Y4eOHOM mporecce INpH IOATOTOBKE IO
cnenuanbHocTd 42.03.14 I'ocTuHUYHOE zAETO.
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Peuenzus
Ha y4eOHyI0 nporpamMmy y4eOHOM AHCLUILIAHBI
OV .04 MaremaTuka
s cnienuanbHocTy 43.02.14 TocTHRHEYHOE Jei10

PabGouyas nporpamma yuebHoi aucummimasl OYJ/.04 MATEMATUKA
paspaborana Ha ocHOBe {eIepaibHOTO TIOCYAAPCTBEHHOIO O0OPa30BaTENBHOTO
CTaHAApTa MNPEeIbSBIAEMBIX K CTPYKTYpe, COACPKAHHIO M pe3yJibTaTaM OCBOCHHS
y4eOHO! JAWCUMIUIMHBI, ¥ B COOTBETCTBMM C PEKOMEHJAaUMsIMH 1O OpraHH3allfu
TMOJy4eHHsl CPEeJIHEro 00IIero oOpa3oBaHus B NpejieNiax OCBOEHHs 00pa30BaTeNbHBIX
NpOrpaMM CpeZiHero npodecCHOHAIBbHOro 00pa3oBaHis Ha 6Ga3e OCHOBHOTO OGIIEro
oOpazoBanuss ¢  y4eroM  TpeGoBaHMN  (peepaNBHBIX  IOCYJapPCTBEHHBIX
00pa3oBaTeNbHEIX CTaHAAPTOB [0 CIEUMATBHOCTH CPEJHErO NpPO(heCCHOHAIBHOTO
obpasosanus (nanee — ®I'OC CITO) 42.03.14 TocTUHMYHOE [€NO, YTBEPHKIEHHOTO
npukazoM MunuctepcTBa  obpazoBaHMs M Hayku Poccuiickoit Dejgepanum or
09.12.2016.

HaHHas  nporpamMma  SBJISETCS  YaCTBEO  OCHOBHOM  NpodecCHOHATBHOM
obpasoBaresibHOM mporpamme! B cootBetcTBrM ¢ ®I'OC cpennero (momHOro) obuiero
o6pasosanus 1 ®PI'OC no cnienmansuoctu CI1O 42.03.14 ToctuHUYHOE A€dio.

Conepkanvie y4eOHOM IMCHMIUIMHBI HampaBieHO Ha (OPMMpPOBaHHE 3HAHWIA,
YMEHHH ¥ HaBBIKOB CTYAEHTOB B OOJacTH MaTeMaTWYECKHX BhIYMCIeHHH. PaGouas
nporpamMMa NpeAnoiaraeT pacnpeleieHie TeM W H3ydeHHe MaTepuala o pasjeam:
OCHOBHBIC TOHSTHUS ¥ METOJAbl MAaTeMaTHYeCKOrO aHajiu3a, YUCJICHHBIE METOXIBI
PEIIECHUs TPUKIAJHBIX 3a/a4, 3JIEMEHThl MaTeMaTU4eCKOW CTaTHCTHKH, F€OMETDHH.
Temarudeckudi mnnaH ¥ cojepKaHWe y4eOHOM JUCUMIUIMHBI  PacKpHIBaeT
MOC/IEIOBAaTeIbHOCTS NIPOXOXJAECHHUS TEM, COOTBETCTBYET Y4eOHOMY IUIaHY W
pacrnpeieeHHIo 4acoB. B nmporpaMme omnpeeseHs cpopma NPOBEJCHHUS, LEJTH, 3a1a49H
y4eOHOM NMCUMILIMHBI, TIPEICTaBICHBI MaTepUallbl Ui TEeKyIIeli ¥ MpOMeXyTOUHON
arTecTalMd. B mnporpamme peanu3oBaHbl JUAAKTHYECKHE NPWHUMIIBI OOYdeHHS:
LEJIOCTHOCTh, CTPYKTYPHOCTb; OTpPaXX€Ha B3aUMOCBS3b MEXIAY OTIEIbHBIMH
3JIEMEHTaMH CTPYKTYPBbI, YYTEHBI MEXIIPEAMETHBIE CBA3H.

Ilactiopt nporpamMmel 0GOCHOBaHHO H TIOJIHO OTPaXKaeT CONEPXKAHHE JUCLILIHHEL
€€ pojib ¥ MECTO B IOATOTOBKE CIELMANMCTa CPEJHErO 3BEHA, PACKPHIBAET HENH H
3ana4i y4eOHOM aucuuniauHbl. OnpezienieHs! TPeGOBaHMS K YMEHMSIM M 3HAHUSIM
CTYAEHTOB.

IlepeveHb pekOMeHIyeMON OCHOBHOM ¥ [JOIOJHUTENHHON JIMTEPaTyphl BKIIOYAET
OOIIe/IOCTYNIHEIE MCTOYHUKHM, M3JaHHBIE B NOCIEAHee Bpems (He mo3jHee 5 jer).
Ilepeuncrnennsie MaTepHET — pecypebl aKTyalbHBI ¥ JOCTOBEPHBI.

Pabo4as mnporpamma gucummimael OYJ[.04 MartemMaTHka MOXeT OBITH
PEKOMEHJIOBaHa /I MCIOJIB30BaHUSA B y4eOHOM npouecce JIpH TIOZNOTOBKE 110
cnenuanbHocTy 42.03.14 ToctuHMYHOE AEno. Copas
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