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1. IHosicHuTeIbHAA 3aIUCKA

[Tporpamma o yue6HOMY npeameTy «MaremaTuka» pa3paboTaHa Ha OCHOBE:

®enepanbHoro 3akoHa "OO oOpazoBanuu B Poccuiickoit ®epepamuu" ot 29
nekadpst 2012 r. N 273-®3 (B pen. ot 03.07.2016, ¢ u3m. ot 19.12.2016);

npuka3za MunucTepcTBa o06pa3zoBanus U Hayku P ot 31 mexabps 2015 r. N 1578
"O BHeceHMM WU3MEHEHHH B (QenepanbHbIi TOCYIapCTBEHHBIN 00pa3oBaTelIbHbBIN
CTaHAapT cpeAaHero ooOiiero oOpa3oBaHuUs, YTBEP)KICHHBIM MpHKazoM MuHUCTEpCTBA
obpazoBanus u Hayku Poccuiickoit @eneparuu ot 17 mas 2012 r. N 413";

OpUMEpHOM  mporpamMMmbl  oOmieoOpa3oBaTeNbHONM  yueOHOM  AMCIUIUIMHBI
MareMatuka ayig npodecCHuOHaNIbHBIX 00pa30BaTEIbHBIX OpPraHU3aIuil, pPEKOMEHI0BAHO
@enepasbHBIM  TOCYJIAPCTBEHHBIM  aBTOHOMHBIM  yupexacHueM «dDenaepaibHbIid
UHCTUTYT pa3BuTUs oOpazoBanus» (OI'AY «DUPO») B KadecTBe MNpUMEPHOM
porpaMmbl Uil peajld3allid  OCHOBHOW mIpo(deccHOHaIbHOM  00pa3oBaTEIbHOU
nporpammbl CITIO Ha 6aze OCHOBHOrO 00IIero oOpa3oBaHUsl C MOJYYCHUEM CPEIHETO
oOmero obpazoBanus IIporoxkon Ne 3 or 21 wurons 2015 r. PerucrpaunoHHblid HOMED
peuensun 377 ot 23 utonsa 2015 r. ®I'AY «DUPO», ¢ yuerom lIpumepHON OCHOBHOM
00pa3oBaTeIbLHOM MPOTpaMMbl CpeIHETr0 0011ero 00pa3oBaHus, 0J0OPEHHON pelieHueM
denepanbHOro ydeOHO- METOAMYECKOTO OOBEIWHEHUS MO 00IIeMy O0O0pa30BaHUIO
(npotoxoit oT 28 utons 2016r. Ne2/16-3).

Martematuka siBisieTcs pyHIaMEeHTaIbHONU 00111e00pa30BaTeIbHON TUCIUIUIMHOMN CO
CJIO)KMBIIUMCS YCTOMYMBBIM COJEP)KAHUEM U OOLIMMHU TPEOOBAHHUAMU K IOATOTOBKE
00yJarommxcs.

Peanuzanus oOmux 1ienel u3ydeHus: MaTeMaTUKH TPaTUuIIMOHHO (OpMUPYETCS B
YeTHIPEX HAMPABICHUSAX — METoAaudeckoe (olIee mpeacTaBieHrne 00 Haesx U MeTolax
MaTEeMaTHKH), HHTEIUIEKTYaIbHOE Pa3BUTHE, YTHIUTAPHO-TIParMaTHUeCKOe HAIPaBIICHNE
(oBmaseHre HEOOXOIUMBIMA KOHKPETHBIMU 3HAHUSMH U YMEHHSIMH) U BOCIUTATEIHHOE
BO3JIeiicTBHE. B CBsI3u ¢ 9TUM maHHas mporpamMma ydeOHoro mpeamera «MareMaTukay
OpUEHTHPOBAHA HA JOCTHKCHHE CICYIONINX LeJIei:

1) B Hanpasnenuu IUUHOCMHO20 PA3GUMUSL:

dbopMHpoBaHrEe MPEICTABICHUN O MaTeMaTHKE KaK YHHUBEPCAIbHOM SI3bIKE HAYKH,
CPEICTBE MOJCIUPOBAHMS SIBJICHUHN U MPOLIECCOB, 00 UIIEAX U METO/IaX MATEMATUKU;

pa3BUTHE  JIOTMUECKOTO  MBILIUICHUS, MPOCTPAHCTBEHHOTO  BOOOpa)KeHMs,
ANTOPUTMHYECKON KYJIbTYPhl, KpUTUIHOCTH MBIIIJICHUSI HA YPOBHE, HEOOXOMUMOM JIJIst
Oyayuieil mnpodeccrnoHalbHOM JEesATeNbHOCTH, MJs TMPOJOJDKEHHS 00pa3oBaHUs H
caMm000pa3oBaHus;

BOCIIUTAHUE CPEJACTBAMU MATEMAaTUKH KYJIbTYpPhl JIUYHOCTH: OTHOIICHUS K
MaTeMaTHKe KaK 4YacTH OOIIeYeTOBEYECKON KyIbTYphl: 3HAKOMCTBO C HUCTOpHEH
pa3BUTHsI MaTEMAaTHKH, HBOJIIONMEH MaTeMaTHYEeCKHX HJCH, MOHUMaHHUS 3HAYMMOCTH
MaTEeMaTUKH J1Jis1 00IIECTBEHHOI'O MPOTpecca;

2) B MemanpeomMemHoMm HanpasieHuu.

TUTAHUPOBAHUS M OCYIIECTBJICHHS JITOPUTMHUYECKON IEATEIBHOCTH, BBITOJIHEHUS
3aJJaHHBIX ¥ KOHCTPYHUPOBAHHUS HOBBIX aJITOPUTMOB;

pelieHusi pa3HoOOpa3HbIX KJIACCOB 3alad M3 Pa3IUYHBbIX pas3fesioB Kypca, B TOM
qrclie 3a7a4, TpeOyIoInX MOUCKa MYyTH U CIIOCOO0B PELICHMUS;

UCCIIEIOBATENLCKOM JEATEIbHOCTH, PA3BUTHUS UACH, MPOBENCHUS 3KCIEPUMEHTOB,
000011eH S, TOCTAHOBKH U (DOPMYIHPOBAHUS HOBBIX 33]1a4;




SCHOTO, TOYHOTO, TPAMOTHOTO M3JIOKEHUSI CBOUX MBICIEH B YCTHOM U MUCbMEHHOM
peuu, UCMOIb30BaHUS PA3TUYHBIX SI3bIKOB MATEMATUKHU (CIOBECHOI'O0, CUMBOJMYECKOTO,
rpadguaecKoro), CBOOOTHOTO Mepexo/ia ¢ OJHOTO S3bIKa Ha APYTOM IS WIUTIOCTPAIIHH,
MHTEpIIPETalNK, ApTYMEHTALUH U JI0Ka3aTelbCTBA;

MIPOBEJICHUS 10KA3aTENIbHBIX PACCYKIAEHUM, apryMEHTAIlUN, BbIIBUOKEHUS TUIIOTE3
U UX 000CHOBaHUS;

MOKMCKa,  CUCTEMaTu3allMy, aHaiM3a W  KiIaccupukauud  UHPOPMALIUH,
UCIIOJIb30BaHUS Pa3HOOOPa3HbIX HH(POPMAITMOHHBIX UICTOYHUKOB;

3) B npeomemHoM HaANPaeIeHul.

OBJIaJICHHUE MAaTEMaTUYECKUMU 3HAHUSAMH W YMEHUSIMH, HEOOXOJUMBIMU B
MMOBCETHEBHOM KU3HM, JIJI U3YUYCHUSI IITKOJIBHBIX €CTECTBEHHBIX AUCIUILUIMH Ha 0a30BOM
YpOBHE, ISl TMOJydYeHUs OOpa3oBaHUS B OO0JACTAX, HE TPEOYIOMUX YIITyOJICHHOU
MaTeMaTUYECKOU MOJrOTOBKY;

Pa3BUTh MPEACTABICHUS O YKCJIC U POJIM BHIYUCICHUN B YEJIOBEYECKOU MPAKTHUKE;
chopMUpoBaTh  MPAKTUYECKUE  HABBIKA  BBIMIOJTHEHUS  YCTHBIX, MHUCbMEHHBIX,
MHCTPYMEHTAJIbHBIX BHIYUCIICHUM, PA3BUTh BEIYUCIUTEILHYIO KYJIBTYPY;

OBJIAJIETh ~ CHUMBOJIMYECKUM  SI3bIKOM  aireOpel, BbIpaboTaTh  (popmaiabHO-
OlepaTuBHbIC anreOpandyeckue YMEHUsS M HaydUuTbCS MPUMEHITh MX K PEIICHUIO
MaTeMaTUYECKUX U MPAKTUYECKHX 3a/1adY;

U3YYUTh CBOMCTBA M rpadUKU AJIEMEHTAPHbBIX (YHKIWNA, HAYYUTHCS HCIIOIH30BAThH
GbyHKIMOHATBHO-TpadUYECKUE TMPEJCTABICHUS [IJIi ONMUCAHUS M aHaIW3a pealbHBIX
3aBUCHUMOCTEH;

Pa3BUTh MPOCTPAHCTBEHHBIC MPEACTABICHUS U M300pa3UTEIbHBIE YMEHHUS, OCBOUTD
OCHOBHBIE (aKTBl W METOJAbl IUIAHUMETPUHU, TO3HAKOMHUTBCS C MPOCTEUIIUMHU
MPOCTPAHCTBEHHBIMM TEJaMU M WX CBOMCTBaMU; TMOJYyYUTh MPEJACTABICHUS O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJIbHOM MHUPE W O Pa3JIMYHBIX CIIOCO0aX HX
M3yueHHsi, 00 OCOOCHHOCTSIX BBIBOJOB M MPOTHO30B, HOCSIIUX BEPOSITHOCTHBIN
XapaxkTep;

pPa3BUTh JIOTUYECKOE MBIIIJIEHUE W PEYb — YMEHHUE JIOTUYECKH OOOCHOBHIBAThH
CYXKJIEHUS, MPOBOJUTHh HECIOXHbIE CHCTEMAaTHU3alM{, NPUBOAUTH MPHUMEPHI U KOHTP
MPUMEPHI, UCIIOJIB30BATh PA3JIMYHbIE S3bIKM MATEMATUKH (CIOBECHBIN, CUMBOJIMYECKUM,
rpaduuecKuit) sl WUTIOCTPALUK, MHTEPIPETALNH, aPTYMEHTAIIUU U JOKA3aTeNbCTBA;

chopMHUpOBaTh TPEACTABICHUS 00 W3y4aeMbIX TIOHIATHSIX MW METOJaxX Kak
BOKHEHIIMX CPEACTBAX MATEeMAaTHYECKOrO0 MOJEIUPOBAHUS PEATbHBIX MPOIECCOB M
SIBJICHUU.

OcHOBY TporpamMMBbl COCTABJISIET COJEpPKAHUE, COTJIACOBAHHOE C TPeOOBaHUSIMU
(deneparbHOTO  KOMIIOHEHTa TOCYJApCTBEHHOTO  CTaHAapTa CpeaHero  oOIero
obOpazoBaHus 6a30Boro ypoBHs. [Ipu u3yueHun yueOHoro npeamera «MaremaTrka» Ha
0a30BOM YpOBHE IMPOJOKAIOTCS W TOJY4YalOT Pa3BUTHE COJACP)KATEIIbHBIC JIMHUMU:
anreOpanueckasi, TEOpPEeTUKO-(YHKIIMOHAIbHAS, JIMHUS YpPaBHCHUHW U HEPABEHCTB,
reoMeTpuyecKasi, CToxXacTH4eckas, BBoAMTCS JuHUS «Hawana wmaTemaTuueckoro
aHaIn3ay.

B pamkax yka3aHHBIX COJIEpKATEIbHBIX JIMHUI PEIIAIOTCA CAEAYIOINE 3A0auu’

— CHCTEMAaTHU3alMs CBEJICHHUI O YMCIIaX; U3YUYEHUE HOBBIX BUJIOB YHCIIOBBIX BBIPAKEHUI
U (OpMyN; COBEPIICHCTBOBAHUE TMPAKTHUUYECKUX HABBIKOB M BBIYMCIUTEIHHON
KyJbTYypbl, pAacCHIMPEHUE ¢ COBEPIICHCTBOBAaHHE alreOpanyeckoro anmapara,

5



chOpPMHUPOBAHHOTO B OCHOBHOM IIKOJIE, M €ro TMpPUMEHEHHE K PpPEHICHUIO
MaTeMaTUYECKUX U HEMAaTEMAaTUYECKUX 3a/1a4;

— pacHIMpeHHe U CUCTEeMaTH3aIus OOIUX CBEACHUM 0 QYHKIUAX, MOMOJIHEHUE Kilacca
n3ydaeMbiX GYHKUIUNA, WLTIOCTPALUS IIUPOTHI MPUMEHEHUsT (PYHKIUI 1711 OTIMCAHUS
U U3YYCHUS pEeaTIbHBIX 3aBUCUMOCTEH;

— H3yYEHHE CBOMCTB MPOCTPAHCTBEHHBIX TeJ, (HOPMUPOBAHHE YMEHHUS NPUMEHSIThH
MOJIyYEHHBIE 3HAHUS JIs PEIICHHS PAKTUYECKUX 3a/1a4;

— pa3BUTHE MPEICTABICHUN O BEPOSTHOCTHO-CTATHUCTUYECKHX 3aKOHOMEPHOCTAX B
OKPYKAIOIIEM MHPE, COBEPUICHCTBOBAHWE HMHTEJUIEKTYaJIbHBIX U PEUYEBBIX YMEHUU
yTeM 00OTalIeHus MATEMAaTUYECKOTO SA3bIKa, Pa3BUTHUS JJOTUYECKOTO MBIIILICHUS;

— 3HAKOMCTBO C OCHOBHBIMHU HUJI€SIMU U METOJAMH MaTeMaTHYE€CKOT0 aHaIn3a.

N3yuenne  yueOHoro  mpeamera  «MartemaTuka»  Kak  HOpOQUIBHOTO,
OpPUEHTHUPOBAHHOI'O HA TEXHUYECKHUI MPOouIib, yUeOHOT0 IpeaMeTa 00ecIIeYnBaeTCsl:

— BBIOOPOM  pa3NMYHBIX  MOAXOJOB K  BBEICHHUIO  OCHOBHBIX  IOHSITHUH,

OpPUEHTHUPOBAHHBIX HA TEXHUYECKYIO COCTABIIAIONIYIO;

— y4eOHbIE 337aHUs, OPUEHTUPOBAHBI Ha 3P(HEKTUBHOE OCYLIECTBICHUE BBIOPAHHBIX

LIEJIEBBIX YCTAHOBOK;

— CIEKTp 3aJjaHUil OPUEHTHUPOBAH Ha JESATEILHOCTHBIE XapaKTEPUCTUKU BHIOpAHHOU

CIELUATBHOCTH.

[IpodunbHas cocraBisiomas OTPaKaeTcsi B TPeOOBAHUSX, K TIOJATOTOBKE
00yyYaromuxcs B 4acCTH:

oOlel  cuUcTeMbl  3HAHMM:  COJEpXKATENbHbIE  NPUMEPHl  HCIOJb30BAHUS
MaTeMaTUYECKUX UAEH U METOJ0B B IPO(PECCHOHATILHOM ESITEIbHOCTH;

YMEHUI: OpUEHTALIMS Ha AITOPUTMUYECKUN CTUJIb TO3HABATENbHOM JAESITEIbHOCTH;

MPAaKTUYECKOTO  MCIOJIb30BaHUSI ~ NMPUOOPETEHHBIX  3HAHUW M YMEHUM:
WHAMBUAYAIBHOTO Y4YeOHOrO OIbITa B IIOCTPOCHHUM MaTeMAaTUYECKUX MOJeNeH,
BBIIIOJIHEHUH WHVBHIyaJIbHBIX UCCIIEIOBATEIBCKUX IPOEKTOB.

OcoOeHHOCTH OpraHu3aluu y4eOHOro mpoiecca nmo mnpeamery «MaremMaThukay:
ypOYHasi CUCTEMA.

OcHoBHBIE (hOpPMBI OpraHHU3aIMK y4eOHOTO mpolecca — (ppoHTaIbHasA, TPYIINOBasd,
WHIUBUTyaJIbHASL.

B nmanHOM Kypce BeAymIMMH METOAAMHM OOYYEHHs] MpPEAMETY SIBISIOTCS:
O00BACHUTENbHO-WILTIOCTPATUBHBIN U PENPOIYKTUBHBIN, XOTS UCIONB3YETCS U YaCTUYHO-
IIOUCKOBBIM.

CamocrosiTenbHas paboTa SIBIASETCS OJHUM M3 BUIOB Y4ueOHbIX 3aHaTuil. [lpum
M3Yy4YeHUU yuyeOHOoro npeamMera «MaTemaTHKa» OHA MPOBOJUTCA C LETBIO:

— cHUCTeMaTH3allud W 3aKpeIUIeHHUs] TOJYYEHHBIX TEOPETHMYECKUX 3HaHUU W
MPAKTUYECKUX YMEHUN 00yUaromuxcs;

— yrayOJeHHs U pacIiupeHHs TEOPETUUECKUX 3HAHUM;

— (opmupoBaHUS YMEHHM HCHOJIb30BaTh CIPABOUYHYIO U CHELHUATIBHYIO TUTEPATYPY;

— pa3BUTUSL TIO3HABATENIbHBIX CIOCOOHOCTE WM AKTHUBHOCTH  OOYyYarOIIMXCH:

TBOPYECKOM VHUIMATHUBBI, CaMOCTOSITEIBHOCTH, OTBETCTBEHHOCTU U
OPTraHU30BaHHOCTH;
— (¢opMupoBaHUS CaMOCTOSITEIIbBHOCTH MBIIUICHUSI,  CIOCOOHOCTEMN K

CaMOpPa3BUTHIO, CAMOCOBCPIICHCTBOBAHUIO U CaMOPCAJIN3 AU,
— Pa3BUTUA UCCICAOBATCIILCKUX YMeHI/Iﬁ



B mporpamme yueOGHOTO nipeameTta «MatemaTuKka» MpeayCMOTPEHBI TAKUE BUIIBI U
(GbopMBI BHEAYIUTOPHOW CaMOCTOATEIHLHOM pPabOThl OOYyYaroNIMXCsl Kak: BBIMOJTHEHUE
TPYNIOBBIX, WHAWNBUAYAJIbHBIX ITPOCKTOB, HAIMMCAHWE TBOPYECKHX pPa0OT (IOKIANOB,
COOOIlIEHUI), COCTaBIE€HHE U  pEIICHHE MaTeMaTH4YeCKHMX KpPOCCBOPJIOB  Ha
MaTEMaTUYECKUE TOHATHS M ONPEJEICHUS, BBINOJHEHUE 3aJaHuil MO aJIropuTMy,
COCTABJICHHE M 3all0JIHEHHUE TaONuI] HJs CUCTEeMaTu3aluu Y4yeOHOro matepuarna,
U3TOTOBIICHHE MOJIENIed T€OMETPUUYECKUX Tell, MHAUBUIAYalbHbIE JOMAIIHUE 3aJaHusl,
paboTa ¢ yueOHOM uTepaTypoit u pecypcamu Internet.

KoHTponib ¥ oOIleHKa  pe3yibTaTOB  OCBOCHUSI  YYEOHOW  JUCHUTLIIMHBI
OCYIIECTBJISIETCS TpernojaBareyieM B Mpoliecce MPOBEACHUS MPAKTUYECKUX 3aHSTHUH,
KOHTPOJIbHBIX pa0oT, JIWarHOCTHYECKOTO TECTHPOBAHUS, a TaKKe BBITIOJHEHUS
0OyJarOIMMUCS WHANBUYJTBHBIX 33JaHUH, POSKTOB, UCCIICTOBAHUN.

«MaremaTuka» B HpO(i)GCCI/IOHaJIBHOﬁ O6pa3OBaTCHBHOﬁ OopraHu3ann U3y4acTcsd C
YucTOM HpO(i)I/IJ'ISI IIOJIy4acMoOro 06paSOBaHI/1H.

O0beM 00pa3zoBaTeIbHOM IPOrPaAMMBI
Bcero HArpy3Ka BO B3aHMO/JCHCTBHH C NpenogaBareieM
BCEro 1o 10 y4eOHOH JUCHHILINHE NPOMEKYTOYHAS
y4eOHoi TeopeTHyeckoe | Ja0opaTopHble H arrecraums
JUCHHMIUIMHE | ofyyenne NpPaKTHYeCKUe 3aHATHUS
246 228 181 47 18

W TOroBbIi KOHTPOJIb OCYIIECTBISIETCS B (DOPME SK3aMEHA.



2. OO0mas XxapakTepuCTHKA Y4eOHO#l IHCHUILIHHBI, Kypca

MaremaTuka BXOAUT B IpeAMETHYI0 oOsacTh «MaTeMarnuka U UHPOpMaTHKA» U
JOJIKHA 00€CIIEYUTh:

— c(opMuUpPOBaHHOCTDH MPEJCTABICHUIN O COLUATBHBIX, KYJIbTYPHBIX U HCTOPUYECKUX
(akTOpax CTAaHOBJICHUSI MAaTEMATHUKHU;

— c(opMUPOBaHHOCTh OCHOB JIOTHYECKOTO, AJITOPUTMUYECKOTO U MaTeMaTHYECKOTO
MBIIUICHUS;

— c(opMUPOBAaHHOCTh YMEHUW NPHUMEHATh TOJYYCHHBIC 3HAHWS TPU PEIICHUU
Pa3JIMYHBIX 3a]1a4;

— c(opMuUpOBaHHOCTH MPEJICTABICHUN O MaTeMaTUKE KaK 4acTU OOIIeUeIOBEYECKOM
KyJbTYpbl, YHHUBEPCAJIbHOM $3bIKE HAyKH, TMO3BOJSIONIEM ONUCHIBATH W W3y4yaTh
peanbHbIE MTPOLIECCHI U SIBJICHUS.

—  ¢c(OpMUPOBAHHOCTh MPEACTABICHUNA O BIUSAHUM HHPOPMAIMOHHBIX TEXHOJIOTHM
Ha OJKM3Hb 4YeJOBEKa B OOIIECTBE; IMOHMMAHUE COLMAIBHOTO, HSKOHOMUYECKOTO,
MOJIMTUYECKOTO, KYJBTYPHOTO, KOPUAUYECKOTO, MNPUPOJHOTO, SPrOHOMHUYECKOTO,
MEJIUIIMHCKOTO ¥ (PU3UOJIOTHYECKOT0 KOHTEKCTOB MH()OPMAIIMOHHBIX TEXHOJIOTHH.

Hucruminaa ~ «MatemaTuka»  CcocoOCTBYeT  (OPMUPOBAHUIO Y  CTYJIEHTOB
MaTeMaTUYECKOro arrmapara g pelIeHHUs 3a7ad U3 Pa3HbIX pa3[elioB MaTEMaTHKH,
CMEXHBIX TIPEIMETOB, OKpYyXKalollel peasbHOCTH. SI3bIK aireOpbl MOJYEPKUBACT
3HAYEHUE MAaTEeMaTUKW KakK sf3blKa I TOCTPOCHHS MAaTeMaTUYECKUX MOJENeH
MPOIIECCOB U SIBJICHUW peanbHOro Mupa. B 3amaum u3ydeHusi anreOpbl BXOIST TaKKe
Pa3BUTHE ANTOPUTMUYECKOTO MBINIJICHUSI, HEOOXOUMOTO, B YaCTHOCTH, IS OCBOCHUS
Kypca uHGOPMATHKH, OBJIAJICHUE  HABBIKAMH  JIEAYKTUBHBIX  PACCYXKJICHUI.
[IpeobpazoBanrie CUMBOIBHBIX (OPM BHOCUT CHEeUU(PUUYECKUI BKJIAJL B Pa3BUTHE
BOOOpaXXEHUsI O0Yy4YarOIIUXCsl, UX CIHOCOOHOCTEM K MaTeMaTH4eCKOoMy TBOpuecTBy. B
OCHOBHOM WIKOJE, KOTOPYIO YX€ MpoLUIM oOydaroluecs KoJleaka, MaTepuan
TPYNIUPYETCS BOKPYT paIlMOHATBHBIX BBIPAKEHHM, a BOT BOIPOCHI, CBSI3aHHBIE C
UppalMOHATBHBIMUA  BBIPAXKEHUSIMU, C  TPUTOHOMETPUYECKUMU  (PYHKUIUSIMU U
npeoOpa3oBaHUsIMU, BXOJAT B COJACpPKAaHME Kypca MaTEeMaTUKU CpeaHero oOIero
oOpazoBaHMsi B TpelelaX OCBOCHHS 00pa3oBaTENbHBIX MPOrpamMM  CPEIHETO
poQeCCUOHAILHOTO 00pa30BaHMsI.

Baxnspiili paznen «@®yHKOMH, UX cBoiictBa M rpadgukm». CoaepaHue 3TOro
paszena HaleJeHO Ha TOJyYeHHE CTYJEHTAaMH KOHKPETHBIX 3HAHHMN O (PYHKIIMU Kak
BOKHEHIIICH MaTEeMaTHYECKON MOJICTN JJIT OMHCAaHUS W MCCICAOBAHUS Pa3HOOOPA3HBIX
npoiieccoB. M3yueHne 3Toro marepuasnia CocOOCTBYET Pa3BUTHUIO y CTYJACHTOB YMEHUS
WCIIONB30BaTh  PA3JIMYHbIC  SI3bIKM ~ MATEMAaTUKH  (CJIOBECHBIM, CHUMBOJUYECKUH,
rpaduyeckuii), BHOCUT BKJIaJ B (OpMUPOBAHUE MPEICTABICHUN O POJIM MATEMaTHUKHU B
Pa3BUTUM LIUBUJIU3AIUU U KYJIbTYPHI.

Paznenet «KomOumnaropuka», «CTaTMCTHKA M TEOPUS BEPOATHOCTH» —
00s13aTeNIbHBIA KOMIIOHEHT CpPEIHEro oO0Iero o0pa3oBaHMs, YCUJIMBAIOIIMN €ro
MPUKIIAIHOE M TpakTUdeckoe 3HaueHuwe. [lpu monydeHun  mpodeCCHOHATBHOTO
oOpa3oBaHMsl A3TOT MarTepual HeOoOXOAuM, IMpexae Bcero, s (QopMUpOBaHUS
(YHKIIMOHATLHOW TPAMOTHOCTH — YMEHHS BOCIIPUHUMATh U KPUTHYECKU aHATU3UPOBATH
nH(}OpMaIMio, KOTOpas MPEACTaBICHA B Pa3IUYHBIX (hOpMax, MOHUMATh BEPOSTHOCTHBIN
XapaKkTep MHOTUX pEaJIbHbIX 3aBUCUMOCTEU, MPOU3BOAUTH MPOCTEUIIINE BEPOSITHOCTHBIC
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pacueTsl. M3yueHuMe OCHOB KOMOHMHATOPUKH TIO3BOJUT CTYIACHTaM OCYIIECTBIISThH
pacCMOTpeHHE Ciy4yaeB, Nepedop U TOJCYET 4YHWClIa BAapUAHTOB, B TOM YHCIE B
MPOCTEHIINX MPUKIATHBIX 3a/1a4ax.

[Ipy u3yuyeHWM CTATUCTHUKH W BEPOSATHOCTH OOOTAIIAIOTCS MPEICTABICHUA O
COBPEMEHHOM KapTHHE MHUpPa U METOJaX ero MccieloBaHus, GOpMHUPYETCsl MOHUMaHHE
POJIM CTAaTHUCTUKU KaK UCTOYHHKA COIMAILHO 3HAYMMOMN MH(OpMAIUK, U 3aKJIaAbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUSI.

JucuumuinHa «MartemaTuka» TeCHO CBsI3aHa C TAKUMH y4eOHBIMU TpeMeTaMH Kak
«Duzuka», «upopmartuka», «TexHudeckas MeXaHHKa», I[OITOMY IPH H3yYCHHUU
HeoOX0IMMO 00paliaTh BHUMaHKUE CTYICHTOB Ha €€ MPHUKIAJHON XapakTep, Ha TO, T/Ie U
KOIJla M3ydyaeMble TEOPETUYECKHE IMOJIOKCHUS W TMPAKTHUYECKHWE HABBIKM MOTYT OBIThH
UCIIOJIb30BaHbl B TMPAKTUYECKON JAesaTenbHOCTH. V3yueHue Marepuana HEOOXOIUMO
BeCTH B (opMe, JOCTYITHOM NOHMUMaHUIO CcTyAeHToB. Heobxomumo coOmogaTh
MPEEMCTBEHHOCTh B OOY4YEHHH, €IUHCTBO TEPMHHOJOTHMH ¥ OOO3HAYeHUl B
COOTBETCTBHUH C JICHCTBYIOMUMU (heepaabHbIMU TOCYIapCTBEHHBIMU CTaHmapTamu. [Ipu
MPOBEJCHUH 3aHITHN CIEAyeT HCIOJIb30BaTh Y4eOHbIE MOCOOMS, TEXHUYECKUE H
HaTJIsHBIE CPEICTBA O0yUEHUS, TOIB30BATHCS MPU HEOOXOAMMOCTH KATbKYISITOPOM.

B yueGHOM mpoliecce UCHOIb3YIOTCS CIEAYIONINE IeIarorn4ecKiue TEXHOIOTUH:

— TEXHOJIOTHUS MPOOJIEMHOro OOydeHHs, C LEJIbI0 IMOMOYb OOYYaroIIUMCS TOJHEE
IPOSIBUTH CBOU CIIOCOOHOCTH, pa3BUBAaTh CAMOCTOSITEIbHOCTh, MHULIMATUBY, TBOPUYECKHIA
MOTEHLINAJ, UCCIIEI0BATENIbCKIE HABBIKY;

— TexHoJorus JaudQpepeHIUpOBAHHOTO OOYy4YeHHUs, C  LEJIbI0 00yueHus
oOyJaronuxcs TUIAHUPOBATh CBOE BPEMSI JIJIsl BHITIOJHEHUS 3a/IaHUM, BHIOMPATh YPOBEHb
MOJITOTOBKY HA IAaHHOM JTare;

— TEXHOJIOTHS TMPOEKTHOTO OOydYeHHs, C MeNbi0 (HOPMHUPOBAHHS Yy OOyUYAIOUTUXCS
YMEHHUM MOCTPOEHMS] MAaTEMaTU4YECKUX MOJEJeHl M3 pas3inyHbIX MPO(ecCHOHATBHBIX
chep;

— uHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUH, C IEJbI0 aKTUBU3MPOBAThH
MO3HABATENBHYIO ACSITETFHOCTD, CIOCOOCTBOBATH PA0OTE B CAMOCTOSITEIBHOM PEKUME.

B pesynprate m3ydeHus ydeOHOro mpeamera «MaTeMaTHKa» CTYIEHT HAy4IHUTCS
MOHUMATB:

— 3Ha4YeHHE MAaTeMaTUYECKOW HAYKH IJISl PEIICHUS 3a]a4, BOSHUKAIOUINX B TEOPHH H
MpaKTHKE; IIMPOTY U B TO K€ BpEMs OTPaAaHUUYEHHOCTb NMPUMEHEHHS] MaTeMaTUYeCKUX
METOJIOB K aHAJIM3Y U UCCIIEAOBAHUIO MTPOLIECCOB U SBJICHUH B MPUPOJIE U OOIECTBE;

— 3Ha4yeHHE MPAKTUKA M BOIPOCOB, BO3HUKAIOIIMX B CaMOW MaTeMaTHKe IS
(dbopMUPOBaHUS U PA3BUTHUS MATEMATUYECKON HAYKW; UCTOPHUIO PA3BUTHS TIOHATHS YHCTIA,
CO3/IaHUS MAaTEMaTHUECKOTO aHAlIN3a, BOSHUKHOBEHUS U Pa3BUTHSI TCOMETPHH,

— YHHBEpCAIbHBI XapaKTep 3aKOHOB JIOTMKHM MaTEMaTHYECKUX DPACCYKICHUH, WX
MPUMEHUMOCTH BO BCEX 00JIACTAX YEJIOBEUECKOM eATEIbHOCTH;

— BEPOATHOCTHBIN XapakTep pa3IMYHbIX MPOLIECCOB OKPYKAIOIIETO MUPA.

«AJITEBPA»
OBJageer yMEeHUsIMM:
— BBINOJHATH apumeTnyecKkue JCHCTBUS HAJ YHUCIaMM, COYETas YCTHBIE W
NUCbMEHHBIE IIPUEMBI; HAXOAUTh MPUOJIMKEHHbIE 3HAYEHHS] BEIMYMH U IMOTPEIIHOCTH
BBIUMCIIECHUN (aOCONIOTHASI U OTHOCUTEIIBbHAS ); CPABHUBATH YMCIIOBBIE BHIPAYKEHUS;



— HaxOoAWTh 3HAYECHHUA KOpHSA, CTENEHH, Jiorapupma, TPUTOHOMETPUUECKUX
BBIPQXEHU  HAa  OCHOBE  OINpEAENCHUs, HCIOJIb3ysd IpU  HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIE  CPEACTBA;  MOJb30BAaThCS  NPUOJMKEHHOM  OLIGHKOW  IpH
IPAKTUYECKUX pacyeTax;

— BBINOJHATh NPeoOpa3oBaHUs BBIPAXKEHUM, NMpUMEHSs (OpPMYIbl, CBA3aHHBIE CO
CBOMCTBaMH CTENEHEH, Torapu(MoB, TPUTOHOMETPUUYECKUX (PYHKIINIA;

OyJaer HMCHOJb30BATh NPHOOpEeTeHHbIe 3HAHUS M YMEHHSI B NPAKTHYECKOM
eI TeJIbHOCTH U NOBCEHEBHOM KM3HU JJIS:

— IPAKTHUYECKUX pacueToB M0 (opMmysnaM, BKIOYass (OPMYJIbI, COJEpKallie
CTETeHH, paauKallbl, Jorapu@mbl W TPUTOHOMETpUUYECKHe (PYHKUIMHU, UCHOIB3YS TpU
HEO0OXOMMOCTH CIIPABOYHbIE MAaTEPHAIIBI U IPOCTEUIIINE BBIUNCIUTEIBHBIE YCTPONCTBA.

«®YHKIHUHU U TPAOUKN)
OBJageer yMeHUsIMM:

— OIpenensATh 3HauyeHWe (QYHKIMHM [0 33JaHHOMY 3HAYEHUIO apryMeHTa Ipu
pa3IMYHBIX COC00axX 3aaHus PYHKINH;

— OIpeAesATh OCHOBHBIE CBOMCTBA YHCIIOBBIX (PYHKIMM, WILTIOCTPUPOBATh UX Ha
rpadukax;

— CTpOUTH IrpavKu U3YHYEHHBIX (DYHKIHMI, WILTIOCTPUPOBATh MO rpauKy CBOICTBA
ANIeMEHTApHBIX (PYHKIUNI;

— HCHONb30BaTh NOHATHE (QPYHKUMU JJI1 ONHCAaHUS M aHallu3a 3aBUCUMOCTEHN
BEJINYMH;

Oyaer HMCHOJb30BATH NPHOOpPETCHHbIC 3HAHUS M YMEHHS B HNPAKTHYECKOH
e TeJIbHOCTH U NIOBCEIHEBHOM KM3HHU 1JIA:

— I ONMHUCaHHs C MOMOINIbI0 (DYHKIMN pa3iMuHBIX 3aBUCHMOCTEH, MPEICTaBICHHUS

uX rpaduyecKu, MHTEPIpETANU TPaPUKOB.
«YPABHEHUSA U HEPABEHCTBA)»
OBJageeT yMeHUsIMM:

— pemath palMoHaJIbHbIE, MOKa3aTelIbHbIE, norapupMHUIecKue,
TPUTOHOMETPUUECKUE ypaBHEHHS, CBOISIIMECS K JMHEHHBIM W KBaJpPAaTHBIM, a TaKKe
aHAJIOTUYHBIC HEPABEHCTBA U CUCTEMBI;

— WCHONB30BaTh Ui TPUOMMKEHHOTO pEIIeHHWs YpaBHEHWH W HEPaBEHCTB
rpaguuecKuii METOoI;

— u3o0pakaTh Ha KOOPAMHATHOM TUIOCKOCTU PEIICHUS YpPAaBHEHHM, HEPABEHCTB U
CUCTEM C IByMsI HCU3BECTHBIMU;

— COCTaBJSITh W pEIIaTh ypaBHEHUS M HEPABEHCTBA, CBS3BIBAIOIINEC HEM3BECTHHIC
BEJIMYMHBI B TCKCTOBBIX (B TOM YHUCJIC MPUKIIAIHBIX ) 3a/1a4aX.

Oy/JeT HCNOJIb30BaTh NMPHOOpPEeTEeHHbIe 3HAHMS M YMEHHSI B MPAKTHYECKOi
AeATeJILHOCTH U NMOBCETHEBHOM KU3HHU /1JI51:
— 171 IOCTPOEHUS ¥ UCCIIEI0OBAHUS IPOCTEUIIINX MaTEMaTHIECKIUX MOJICTICH.
«HAYAJIA MATEMATHYECKOTI'O AHAJIU3A»
OBJageer yMEHUsIMM:

—  BBIYUCIISITH IPOU3BOIHBIE U TIEPBOOOPA3HBIE JJIEMEHTAPHBIX (PYHKITUH, NCTIONB3YS
CTIpaBOYHBIC MaTEPUAIIBI;

— WCTOJB30BaTh TMPOM3BOJHYIO [JISI M3YYCHHS CBONCTB (DYHKIMHA M TMOCTPOCHHUS
rpauKoOB;
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— TMPUMEHATH MPOU3BOHYIO JIJIsl MPOBEACHUS MPUOIMIKEHHBIX BBIUUCICHUH, PENIaTh
3a/1a4d  TMPUKJIATHOTO XapakTepa Ha HaxXOXJACHUE HauOOJBIIEr0 W HAWMMEHBIIEro
3HAYCHUS;

— BBIUMCIIATH B MPOCTEHIINX CydasxX IUIOMAAM U OOBEMBbI C HCIOJIb30BAHHEM
OTIPEJICICHHOTO MHTErpaa;

OylaeT MCHOJIL30BaTh NPHOOpeTeHHbIe 3HAHUSI M YMEHHsI B MPAKTU4YeCKOM
NeSITeJIbHOCTH U MOBCEIHEBHOM KU3HH JIJISA:

— pellleHHs TPUKIAIHBIX 3a/ad4, B TOM YHUCJIE COLUAIBHO-P)KOHOMUYECKUX H
(bU3UYEeCKUX, Ha HaWOOJBIINEC W HAWNMCHBIINE 3HAYCHUS, HA HAXOXICHHE CKOPOCTH U
YCKOPEHUS.

«KOMBUHATOPHKA, CTATUCTUKA Y TEOPUS BEPOSATHOCTEN»
OBJaieeT yMeHMSIMM:

— pemath TpocTediue KOMOMHATOPHBIE 3a7aud METOJIOM Iepedopa, a TakxKe C
HCIIOJIb30BaHUEM U3BECTHBIX (HOPMYIT;

— BBIUMCJISITH B MPOCTEUIIMX CIydasiX BEPOATHOCTH COOBITHMH Ha OCHOBE MOJICUETa
YuCJa UCXO/IOB;

OyaeT HCHOJIb30BATHL NPHOOPETEHHbIe 3HAHWS M yYMEHHS B NPAKTHYECKOM
NeSITeJIbHOCTU U MOBCEIHEBHOM KM3HU J1JIA1:

— JUIs aHaliM3a PeayIbHbIX YUCIIOBBIX JIAHHBIX, MPEJICTABICHHBIX B BUJE JMAarpamm,
rpaduKoB;

— aHanu3a uHQOpMaIlMK CTATUCTUYECKOTO XapaKTepa.

«'’EOMETPUS»
OBJageer yMeHUsIMM:

— pacro3HaBaTh Ha 4YepTEXKax M MOJEISAX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH
TpeXMEpHbIC 0OBEKTHI C MX OMUCAHUSIMHU, N300paKESHUSIMU;

— ONUCHIBATh B3aMMHOE PACIOJIOKEHHE MPSMBIX U IJIOCKOCTEH B POCTPAHCTRE,

— aHaTM3MpOBaTh B MPOCTEHIIMX CIydasX B3aMMHOE PaClOJIOKEHHE OOBEKTOB B
MPOCTPAHCTBE;

— wn300pakaTh OCHOBHBIC MHOTOTPAHHHUKHU W KPYTJIbIC TEJa; BHITOTHITH YEPTEIKH 10O
YCIIOBUSIM 33]1aY;

— pemarth IUIAHUMETPUYECKUE W TPOCTEUIINE CTEPEOMETPUYECKUE 3aJadyd Ha
HaXOXXJIEHNUE TEOMETPUIECCKUX BEJIMYUMH (JJIMH, YTJIOB, IUIONIaIel, 00EMOB);

— WCIONB30BaTh TMPH PEUICHUU CTEPEOMETPUYECKUX 3a7ad TJIaHUMETPUUECKUE
(haKThl U METOJIBL;

— MPOBOJUTH JI0KA3aTEIbHBIC PACCYKACHUS B X0 PEIICHUS 3a/1a4;

OyaeT HMCHoJL30BATh NPUOOpPETeHHbIe 3HAHUSL M YMEHHSI B MPAKTHYECKOi
NeSITeJIbHOCTU U MOBCETHEBHOM KM3HU J1JI51:

— JUIS UCCJeNOBaHUS (MOJCITHPOBAHUS) HECIOXKHBIX TPAKTUYECKUX CHUTYyallMid Ha
OCHOBE U3yUYEHHBIX (POPMYII U CBOMCTB (UTYP;

— BBIUYMCJICHUS 00BEMOB M TUIOIIAJECH MOBEPXHOCTEM MPOCTPAHCTBEHHBIX T TMPHU
pelIeHUd TPAKTUYECKUX 3ajlad, MCIOJIb3ys MpPU HEOOXOJMMOCTH CIPABOYHHUKUA U
BBIYUCIIUTEIbHBIE YCTPOUCTRA.
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3. MecTo y4eOHOH AMCUMIIMHBI B YUEOHOM IJIaHe

VYyebnas  gucuurnimHa — «MaremMatuka» — SBISETCSd  YYEOHBIM  MPEAMETOM
oOs3aTenbHONM TpenMeTHoN obnactu «Martematuka u ungopmatukay OI'OC cpegnero
o01ero oOpa3oBaHusI.

B mpodeccronanbHbiX  00pa3oBaTEIbHBIX  OpPraHM3ALUAX,  PEATU3YIOIIUX
o0pa3oBaTenbHyI0 MPOrpaMMy CpelHero oOiiero oOpa3oBaHUs B Ipenesiax OCBOCHUS
OIIOIl CIIO na 06a3e oOcHOBHOrOo 00mIero o0O0pa3oBaHusA, ydeOHas AUCHUILIIMHA
«MaremaTuka» u3ydaercss B o0meoOpa3zoBaTesbHOM IHKiIe ydeOHoro mana OITOII
CIIO na 6a3e OCHOBHOTO 00ImIEero OOpa3oBaHHS C TIOJYYCHHEM CpPEIHEr0 OOIIeTo
obpazoBanus (IIIIKPC, ITTICC3).

B yue6npix mranax [MITKPC, IITICC3 y4yebnast nucuumminaa «MaTeMaTuKa) BXOJIUT
B COCTaB oOHMX 0011e00pa30BaTeNIbHbIX Y4YEOHBIX IUCUUIUIMH, (OPMUPYEMBIX H3
oOsi3arenpHbIX mpeameTHbix obnacteit ®I'OC cpennero oOuiero oOpas3oBaHus, AJs
npodeccuit CITO coorBeTcTBYIOMIETr0 TPodHiis MpoPhecCuOHAIBHOTO 00pa30BaHMUs.
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4. JIMYHOCTHBIE, MeTallpeIMeTHbIE U MPeMETHbIE Pe3yJbTATHI 0CBOCHHUSA

yueOHO#l IUCIHHUILINHBI, Kypca

OcBoeHue coaepkaHuss ydeOHON auciuIuHBI  «MaremaTtnkay —obOecreuynBacT
JOCTUKEHHUE CTYJICHTAMHU CJICTYIOIIUX PE3YJIbTAaTOB:
® JIUYHOCMHbBIX:
— c(OpMUPOBAHHOCTH MPEJICTABICHUN 0 MAaTEMATUKE KaK YHUBEPCAIBHOM SI3bIKE HAYKH,
CpPEACTBE MOJICTUPOBAHUS SIBJICHUI U MPOIIECCOB, UAEAX U METOJaX MAaTEMATHUKU;
— NOHMMAHHWE 3HAYUMOCTH MATEMaTUKH IS HAyYHO-TEXHUYECKOro IIporpecca,
c(hOpPMHPOBAHHOCTh OTHOIICHUS K MaTEeMaTHKe KaK K 4YacTH OOIIEYeIOBEYECKOM
KyJIbTypbl 4Y€pe3 3HAKOMCTBO C WCTOPHUEW pa3BUTHUS MAaTEMATHKH, 3BOJIOLHEH
MaTeMaTUYECKUX UJIEH;
— pa3BUTHE  JIOTUYECKOTO MBIIICHUS, MIPOCTPAHCTBEHHOTO BOOOpakeHUs,
ANTOPUTMHUYECKON KYJIbTYPbl, KPUTUYHOCTH MBIIIJICHUSI HA YPOBHE, HEOOXOJIMMOM JIJIs
Oynymieii mpoQecCUOHANbHOW JEATeNbHOCTH, JJIsi TPOJOKEHUS O00pa3oBaHUs U
caMo0Opa30BaHMS;
— OBJIQJICHUE MATEeMaTHYECKUMHU 3HAHUAMM U yMEHUSMH, HEOOXOJUMBIMU B
MMOBCEIHEBHOMN JKM3HU, JJIsI OCBOCHMSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX JUCIUILUIMH U
JUCITUIUIMH MPO(PECCHOHAIIBHOTO IUKJIIA, IS TIOJydeHHs] 00pa3oBaHUsl B 00JacTsIX, HE
TpeOyIOmUX yriy0IeHHON MaTeMaTHUYeCKOU MOrOTOBKH;
— TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHMIO, B TOM 4YHCIIE CamMoOOpa30BaHUIO, Ha
MPOTSDKEHUM BCEH >KU3HHU; CO3HATEIILHOE OTHOIICHUE K HEMPEPHIBHOMY O0OPa30BaHUIO Kak
YCIIOBUIO YCTIEUTHOM MPO(heCCHOHATTBHON M 00I1IECTBEHHON AESITEIHHOCTH;
— TFOTOBHOCTb M CHOCOOHOCTh K CAMOCTOSITEIBHOW TBOPYECKOM M OTBETCTBEHHOMU
NeATEIIbHOCTH;
— TOTOBHOCTh K KOJUIGKTUBHOW paldoOTe, COTPYJHUYECTBY CO CBEPCTHUKAMHU B
o0Opa3oBaTenbHOM, 00IIECTBEHHO TOJIE3HOU, Y4EOHO-UCCIE0BATENbCKOM, MMPOCKTHON U
JIPYTUX BUJIaX ACSATEIbHOCTH,
— OCO3HaHHBIA BBIOOp Oymymier mpodeccuu W BO3MOXKHOCTH PEaTu3allii COOCTBEHHBIX
YKU3HEHHBIX TUIAHOB; OTHOIIEHUE K MPO(ECCHOHATBLHON JESITELHOCTH KaK BO3MOXKHOCTHU
y4acTusi B PEUICHUM JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIECHAIIMOHATBHBIX
pooJieM;
® MemanpeomMemHuix:
— YMEHHE CaMOCTOATENBHO OMNpPENEIITh UEIA JACATEIbHOCTH U COCTaBJISATh IUJIAHbI
JESTENIbHOCTH; CaMOCTOSITENILHO OCYIIECTBIISITh, KOHTPOJIMPOBaTbH M KOPPEKTUPOBATH
JESTENIbHOCTD; KCIIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI JUIsl JOCTHIKEHHUSI MOCTaBJICHHBIX
1eJel ¥ peasn3alliy IJIaHOB JSITeIbHOCTH; BHIOMPATh YCHEIIHbIE CTPATErUy B Pa3IMUHbIX
CUTYyaIusX;
— YMEHHE TPOAYKTHBHO OOIIaThCd W B3aMMOJCHCTBOBATH B TIPOIECCE COBMECTHOM
JESATENILHOCTH, YYUTHIBATh TMO3WIUU JAPYTUX YYaCTHUKOB JEATEILHOCTH, 3(h(EKTUBHO
paspeniatb KOH(PIUKTHL;
— BIIQJICHWE HaBBIKAMU I[IO3HABATEIBHOW, Y4E€OHO-MCCIEOBATEIILCKOM ¥ TPOEKTHOM
JIeSITETIPHOCTH, HAaBBIKAMHU  pa3pelieHus Tpo0seM; CIMOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITETIbHOMY TIOMCKY METOJIOB pPEIICHUsA MPAKTUYECKUX 3a7ad, MNPUMEHEHHUIO
Pa3IMYHBIX METOAOB NTO3HAHMS,
— TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSATENIBbHOW WH(POPMALMOHHO-TI03HABATEIBHOM

ACATCIBbHOCTHU, BJIAACHHUC HAaBbIKaAMH IIOJYUYCHHSA HCO6XO,Z[I/IMOI>'I I/IH(l)OpMaIII/II/I n3 CHOBapCﬁ
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pa3HBIX THUIOB, YMEHHE OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX WH(OpPMAIINH,
KPUTUYECKH OIICHWBATh U MHTEPIPETUPOBATH MH(DOPMAIHIO, TTOMYyJaeMYyI0 M3 Pa3IMIHBIX
HMCTOYHUKOB,;

— YMEHHE UCHOJIb30BaTh CpPe/icTBA MHPOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI
B PEIICHUN KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPTraHU3alMOHHBIX 33]1a4 C COOIO/ICHUEM
TpeOOBaHUI SPrOHOMUKHU, TEXHUKUA O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHus,
NPaBOBBIX U ATUYECKUX HOPM, HOPM UH(OPMAITMIOHHON 0€301acHOCTH;

— YMEHHUE CaMOCTOSITENIBHO OLICHUBATh W IPUHUMATh PEIICHUS, ONPEAEISIIOIINE CTPATETHIO
MOBE/ICHUS, C YYETOM TPk AaHCKUX U HPABCTBEHHBIX [IEHHOCTEH;

— BJIQJICHUE SI3BIKOBBIMU CPEACTBAMU - YMEHHUE SICHO, JIOTUMHO M TOYHO M3JaraTh CBOIO
TOUKY 3PEHHSI, UCTIOJIb30BaTh a[ICKBATHBIE SI3bIKOBBIE CPEJICTBA;

— BIIQJICHUE HABbIKAMM TI03HABATENILHOM peQUIeKCMU KaK OCO3HAHMS COBEPIIAEMbIX
JNEUCTBUI M MBICIUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB M OCHOBAHWIA, T'PAHUI] CBOETO
3HAHUS U HE3HAHUS, HOBBIX MTO3HABATENILHBIX 3aa4 U CPEJICTB UX JOCTHXKCHUS;

— IIEJICYCTPEMIICHHOCTD B MOUCKAX U MPUHATUHU PEUICHUM, COOOpa3UTEIbHOCTh U UHTYHIINSA,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJCTABICHUHN; CIIOCOOHOCTh BOCIHPUHUMATH KPacoTy U
TApMOHHIO MUPA,;

® npeomMemHuIxX:

— c(opMHUPOBAaHHOCTH MPEJCTABICHUNA O MaTeMaTHKe KaK 4acTH MUPOBOWM KYJIbTYPHI U O
MECTEe MaTeMaTUKU B COBPEMEHHOM IMBWIM3AIMM, O CIOCO0aX ONHMCAHUS Ha
MaTEeMaTHUYECKOM SI3bIKE SIBIICHUHN PEATbHOTO MUPA;

— c(OPMUPOBAHHOCTh MPEJCTABICHUN O MAaTEMaTUYECKUX MOHATUSX KaK O BaKHEHIIMX
MaTEeMaTHYECKUX MOJIETISX, MO3BOJISIONIMX OIMChIBATh W U3y4aTh pPa3HbIC MPOIECCHl U
SIBJICHUS; TTOHMMAHHUE BO3MOKHOCTH aKCMOMATUYECKOTO TMOCTPOEHUS MaTeMaTUYECKUX
TEOPHIL;

— BJIQJICHUE METOJIaMHU JOKa3aTeJIbCTB U AJTOPUTMOB PEUICHUS;, YMEHUE HUX MPUMEHSTh,
MIPOBOIMTH JOKA3ATEIbHBIEC PACCYKICHUS B XO/IE PEIICHUS 3a/1a4;

— BJIaJICHUE CTaHJAPTHBIMU TPUEMaMH PEIICHUS PAlUOHATBHBIX U HUPPAIlMOHATBHBIX,
MOKA3aTeNIbHBIX, CTENCHHBIX, TPUTOHOMETPUUECKUX YPaBHEHUN U HEPABEHCTB, UX CHUCTEM;
HCIOJIb30BAaHUE TOTOBBIX KOMITBIOTEPHBIX MpOrpamMMm, B TOM 4YHCIE i1 TOUCKA IyTH
pEIICHUs U WUTFOCTPAIUU PEIICHNs YPaBHEHUN 1 HEPABEHCTB;

— c(hopMHUpPOBAaHHOCTh TIPEACTABICHUN OO0 OCHOBHBIX TOHSTHAX, HIEAX M METo/ax
MaTeMaTUYECKOTO aHaIN3a; BIIAJCHUE YMEHHEM XapaKTepu30BaTh MOBeAcHUE (YHKIIWH,
MCIOJIb30BAaHUE MOJTYYECHHBIX 3HAHUH JIJIs1 OMUCAHMSI U aHAJIM3a PealbHbIX 3aBUCUMOCTEH;

— BJIQJICHUE OCHOBHBIMHU TMOHSTHSIMU O IUIOCKMX M MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX
¢urypax, HUX OCHOBHBIX CBOWCTBaxX; C(OPMHUPOBAHHOCTh YMEHHS pacro3HaBaTh Ha
YyepTekax, MOJCIISX U B PEaJIbHOM MHUPE TeOMETpUIECKHe (PUTyphl; MPUMEHEHUE N3YYEHHBIX
CBOMCTB reoMeTpruuecKkux (puryp u Gopmyi ajisi pelieHus FTeOMEeTPUYECKUX 3a/1a4 1 3a/1a4 C
MIPAKTUYECKUM COJIEP>KaHUEM;

— chopMHUpPOBAaHHOCTH  TIPEACTABICHUA O TIpoIeccax ©  SBJICHUAX, HWMEIOIINX
BEPOSITHOCTHBIM XapakTep, O CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B pPEATbHOM MHpE, 00
OCHOBHBIX MOHSTHSIX AJIEMEHTApPHON TEOPUH BEPOSTHOCTEHN; YMEHUI HAXOJIUTh U OLICHUBATh
BEPOSTHOCTH HACTYIUICHUSI COOBITUN B MPOCTEHUININX MPAKTHUECKUX CUTYAITUSIX U OCHOBHBIC
XapaKTEPUCTUKH CITYYaHbIX BEJUYNH;

— BJIQJICHUE HABBIKAMU HMCIIOIb30BAHHS TOTOBBIX KOMITBIOTEPHBIX IPOTPAMM IIPHU PELLICHUU

3a/1a4.
14



5. Conep:xanue y4eOHOM IMCUMILIMHBI

IHoBTOpenue. Beegenne (10 4.)

OcHOBHBIC TIOHATHSA, OTIpeACTICHUS, POPMYJIIBI 32 KypC OCHOBHOM (HETIOTHOM ) TITKOJIBI.
MaremaTtnka ¥ Hay4YHO-TEXHUYECKMM mporpecc. Maremarnka B HayKe, 3KOHOMUKE,
WHOOPMAITMOHHBIX TEXHOJOTHUAX W TMpaKkThdecKor paesrenpbHocTH. CoBpeMeHHas
ANEKTPOHHO-BBIYMCIUTENbHASA TEXHUKA U €€ TPUMEHEHUE B PEATIbHOM KU3HMU.

JloJI’KeH 3HaTh: OCHOBHBIEC MOHSTHUSL M OIpPEACNICHUs 3a KypC OCHOBHOM (HETOJIHOM)
IIKOJIBI.

JloJIKeH yMEeThb: MPUMEHATh OCHOBHBIE (DOPMYJIBI 32 KYpC OCHOBHOW (HEMOIHOM)
IIKOJIBI ITPU PELICHUY 3a]1a4.

Koumponvnasa paooma Ne 1. Bxoonoii kKonmpo.ivp

Pasznen 1. PazBuTHe nousitus o yucJje (6 4.)

JleHicTBUTENbHBIE YHCIA, NPUOTUKEHUE JEHCTBUTEIBHBIX YHCET KOHEYHBIMU
JNECATUYHBIMU JIPOOSIMU; TOTPEIIHOCTU MPUOIMKEHUNW W BBIYUCICHUN; MPAKTUUECKUE
NpUEMBl  BBIYUCICHUNA C TPUOMMKEHHBIMU JaHHBIMHU; BBIYUCICHUS C TOMOIIBIO
MUKPOKAJIbKYJATOPOB; BHIYUCICHUS 3HAYEHUN BBIPAXKEHUM; YPABHEHUSAX U HEPaBEHCTBA
C OJTHOU MEPEMEHHOM.

JI0JDKEH 3HATh: UCTOPUIO Pa3BUTHUS UYMCIIA, OOO3HAUYECHUS IIEJIbIX, PAllMOHATBHBIX,
JNEUCTBUTEIBHBIX M KOMIUIEKCHBIX YHCEN; ONpEAE]ICHUE JEHCTBUTEIBHOIO YHCIA,
a0COJIOTHON M OTHOCHUTEIIbHOM MOTPEIIHOCTH MPUOIMHKEHUHN; MPAKTUYECKUE MPUEMBI
BBIYMCIICHUM C TPUOIMKEHHBIMU JAHHBIMH; CIIOCOOBI PEIICHUH JTMHEHHBIX YpaBHEHUN U
HEPABEHCTB C OJHOW IIEPEMEHHOM, KBAJpaTHbIX yPaBHEHUW U HEPABEHCTB,
MppalMOHaIbHBIX YPaBHEHUIA.

JloJIKeH yMEThb: BBIMONHATh apudMETUYECKUe NEUCTBUS HAJ YUCIAMH, couyeTas
YCTHBIE M THCHbMEHHBIC NPUEMBI; HAXOIUTh MPUOMMKEHHBIE 3HAYEHUS BEJIUYMH U
MOTPEIIHOCTA BBIYMCICHUM (a0COMIOTHAsT M OTHOCHUTENIbHAsS); CPaBHUBATh YHUCJIOBBIC
BBIPAXKEHUSI; BBIMOJIHATH TPe0oOpa30oBaHusl BbIpaKEHUN, MpUMEHSS (DOPMYJIbI, CBSI3aHHBIE
CO CBOWCTBAaMH YMCEJI, TOJIb30BAThCS TMPUOJIMIKEHHOW OIICHKOW MNpH MPaKTHUUECKUX
pacuerax.

UCNONIL308aMb NPUOOPEMEHHbIE 3HAHUSL U YMEHUsl 8 NPAKMUYECKOU 0esmelbHOCmU
U NOBCEOHeBHOU JHCU3HU: ISl IPAKTUYECKUX PAacyETOB MO MpaBWiIaM U (popmynam, s
BBICTpAaMBaHUSl APTYMEHTALIMM TIPU JI0KA3aTEbCTBE U B JIUAJIOTE, JUIsl PAaClO3HABAHUS
JIOTUYECKN HEKOPPEKTHBIX PACCYkKICHUM.

IIpaxmuueckoe 3anusmue Ne 1. [leticmeus ¢ uppayuoHanbHbIMu U YeaslMu Yuciamu
IIpaxmuueckoe 3anusmue Ne 2. [leticmeus HaO KOMAIEKCHLIMU YUCTIAMU

Pa3nen 2. Kopuu, crenenu u jiorapupmsbi (26 4.)

[IpeoOpazoBanne anreOpanueckux BeIpaxkeHud. KopeHb n-ol CTEMEHH M €ro
cBoricTBa. CTemneHb C JACHCTBUTENBHBIM TOKa3aTeaeM U ee cBolcTBa. [IpeobpazoBanue
BBIPXKEHUM, COepKaAIX CTENEeHU U paaukanbl. Jlorapudmsl n ux cpoiicta. [IpaBuna
norapupmupoBanus. I[IpeoOpa3zoBaHue BbIpaKEHUU, COJAEpKAIIUX CTENEHH U
gorapudmel. IMeTh mpencTaBieHUE O CTENEHH C MPOU3BOJIBHBIM JIEHCTBUTEIBHBIM
nokasareieM H €€ CBOMCTBAaX; O MpeoOpa3oBaHMSIX U BBIYMCICHUM 3HAYCHUU
MOKA3aTeNIbHbIX BBIPAKEHUM; O JorapudMax © UX CBONCTBAX; O HATypaJbHBIX
norapudMax; o JECATUIHBIX Jiorapudmax, o mpeoOpa30BaHUM U BHIYMCICHUH 3HAYCHHMA
norapu(MUIECKUX BBIPAKCHHM.
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JlOmKEeH 3HaTh: MOHATHE CTEIEHU C JCUCTBUTEIBHBIM MOKA3aTeIEM U €€ CBOMCTBA;
ompeseneHne KopHs, Jiorapudma, UX OCHOBHBIX CBOMCTB; O MAaTeMAaTHUYECKHMX METOJax
pelIeHus CoJiepKaTEIbHbIX 3aJja4ax U3 Pa3IMyHbIX 001acTel HAYKU U MPAKTUKY;

JI0J>KEH yMETh: BBINIOIHATH ACHCTBUS HAJl CTEMICHSIMU, HAXOJUTh 3HAUYCHUSI KOPHS;
BBIYKCIIATD 3HAYEHUS MTOKA3aTeNIbHBIX BBIPAXKEHUI; BEIUUCISATH 3HAUCHHE Jiorapudma Ha
OCHOBE OIpEJEICHUs, UCIONb3YysI MPU HEOOXOAMMOCTH WHCTPYMEHTAJbHBIE CPENICTBA,
BBITIOJIHATh MPE0Opa3oBaHUsl BBIPAKEHUM, MPUMEHSAS (QOPMYJIbI, CBS3aHHBIE CO
CBOMCTBaMM CTeNeHel, JjorapumoB; pemarh MPOCTEHINEe HpPpAUOHAIbHBIC,
coJiepKalllie CTeNeHb, JorapupMUUYECKUe YpaBHEHUS W HEPABEHCTBA, CBOSIIMECS K
JUHEWHBIM M KBAApPATHBIM; COCTaBIIATH M pEIIaTh YPABHEHHUS W HEPABEHCTBA,
CBSI3bIBAIOIIME HEU3BECTHHIC BEIWYMHBI B TEKCTOBBIX (B TOM YHCJE MPUKIAJIHBIX)
3a/1a4ax.

UCNONIL308aMb NPUOOPEMEHHble 3HAHUSL U YMEHUsl 8 NPAKMUYECKOU 0esmelbHOCmU
U NOBCEOHEBHOU JicU3HU: Il TPAKTUYECKUX pacyeToB 1O (QopMyiiaM, BKIHOYas
dbopMmyInbl, coaepkKallue CTENEeHW, paguKalibl, JOrapu@Mbl, HUCHOIB3YSd IPHU
HEOOXOJIMMOCTH CIPABOUYHBIE MaTE€pPUaJIbl U MPOCTEHIIINE BRIUUCIUTEIIBHBIE YCTPOUCTRA,
UL BBICTpPAWBAHMSI ApPTyYMEHTAlUM TIPU JIOKAa3aTelbCTBE M B JUANIOre, JUIA
pacrio3HaBaHUsl JIOTUYECKH HEKOPPEKTHBIX PACCYKICHUM.

IIpakmuueckoe 3anamue Ne 3. Ilpeobpazosanue gvipasxceHutl, cOOepHcauux paouxaisl
IIpakmuuecxoe 3anamue Ne 4. [Ipeobpazosanue vlpasxiceHutl, co0eprHcaujux cmeneHu c
OPOOHBIMU U OMPUYAETTLbHBIMU NOKA3AMENAMU

IIpakmuuecxoe 3auamue Ne 5. Ilpeobpazosarnue evipasicenuii, cooepicawjux cmeneHu u
Jno2capugpmol

IIpaxmuuecxoe 3anamue Ne 6. Pewenue nokasamenbHvix, 102apUuhMuieckux ypagHeHul,
HepageHcme u cucmem

Koumponvunas paboma Ne 2. Cmenenu, KopHu u 10zapughmut

Pa3nen 3. [Ipsimble u mi1ockocTu B mpocTpancTse (20 4.)

AKCHUOMBI CTEPEOMETPUM M NPOCTEMIIME CIEACTBHA W3 HUX. B3auMmHOe
PacmoJIOKEHUE IBYX MPSIMBIX B IPOCTPAHCTBE. YTOJI MEXKy NpsiMbIMU. [lapanineabHOCTh
MPSIMOU U INTIOCKOCTH, MAPAIJIETBbHOCTD MJIOCKOCTEN.

[TapannensHOe TPOCKTUPOBaHME U €ro cBoicTBa. HM3o0Opaxenue ¢uryp B
crepeomeTpuu. llepneHOUKYyIsIpHOCTh TpPSAMOM U IJIOCKOCTU. CBs3b  MEXIY
MapajuieIbHOCTBI0O U MEPHEHIUKYISPHOCTHIO MPSMBIX U IIOCKOCTEH. OpTOroHanbHOE
poeKkTupoBanue. [lepneHauKyIsip 1 HaKJIOHHAsL. YTOJ MEXAY MPSIMOU U INIOCKOCTBIO.

JIByrpa"Heli yroja. Yrosl MexXAy IUIOCKOCTAMHU. llepneHaukynspHOCTh nOBYyX
IIJIOCKOCTEH.

NmeTs mpencraBiieHre 00 akCHMOMaX CTEPEOMETPUM M CIEACTBUSIX M3 HHX, O
B3aMMHOM PAaCIMOJIOKECHUU ABYX MNPSAMBIX, MPSMOM M IUIOCKOCTH, JBYX IIJIOCKOCTEH B
MIPOCTPAHCTBE; O CBS3M MapaJUICILHOCTH W TMEPIECHIAUKYJISIPHOCTH B MPOCTPAHCTBE; 00
OPTOrOHAJIBHOM MPOECKTUPOBAHWH; O JABYIPAHHOM YTJIE — YIJIE MEXIY IUIOCKOCTAMHU; O
MEPIIEHAUKYIJISIPHOCTHU IIOCKOCTEH.

JlomKeH 3HaTh: OCHOBHBIE TOHSTHS CTEPEOMETPUM; AKCUOMBI CTEPEOMETPUM M
CIEACTBUS U3 HUX; B3aUMHOE pACIOJOXKEHUE MPAMBIX, MPIMOM U IMIOCKOCTH, IBYX
IJIOCKOCTEW B MPOCTPAHCTBE; OCHOBHBIE TEOPEMBI - O MAPAVICIBHOCTA MOPSIMOU U
IUIOCKOCTH,  MAPAUICIIBHOCTA  JABYX  IUIOCKOCTEW;  CBOWMCTBA  IApaUIEIbHOIO
MIPOCKTUPOBAHMS U UX MPUMEHEHHUE JJIs1 H300paxeHus: GUTryp B CTEPEOMETPHH; MOHATHE
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yrila MEXAy MPSMBIMH, YIJIa MEXAY MNPAMOM M MJIOCKOCTBIO; OCHOBHBIE TEOPEMBI O
MEPIEeHIUKYJISIPHOCTH TIPSIMOM M TUIOCKOCTH; MOHSITUE JIBYTPAHHOIO Yyria, yrjia MEXIy
IJIOCKOCTAMM; TIOHSATHUE JIMHEWMHOrO yrila; MpHU3HAK NEPHEHIUKYJIIPHOCTA JBYX
IJIOCKOCTEHN.

JloJIKeH yMeTh: YCTaHABIMBATh B MPOCTPAHCTBE MaPAIICIBHOCTD MPSAMBIX, MPIMON
U IJIOCKOCTH, JBYX IUIOCKOCTEH, HCIHOJIb3ysl TPU3HAKM W OCHOBHBIE TEOPEMBI O
NapaJyIeIbHOCTH; MPUMEHATHh MPU3HAK NEPHEHAUKYISIPHOCTH MPSIMONW U TUIOCKOCTH,
OPUMEHSTH TEOPEMY O TPEX MEPHEHAUKYISApaxX ISl BRIUMCICHUS YTJIIOB U PACCTOSIHUM B
IPOCTPAHCTBE; BHIYUCIIATH YIIIbI MEXTY TIOCKOCTSIMH.

UCNONIb308aMb NPUOOPEMEHHbIe SHAHUSL U YMEHUSL 8 NPAKMUYEeCKOU 0esamelbHOCMU.
JUISL  BBICTpAWBaHUs AapTyMEHTAllMM TIpU  JOKa3aTelIbCTBE M B JAHalore, JUis
pacrio3HaBaHMs JOTUYECKU HEKOPPEKTHBIX PACCYXKICHUMU, NI MPAKTUYECKUX PACUETOB,
HCIIOJB3YS MPU HEOOXOAUMOCTH CIIPAaBOYHBIC MaTEPHUAaIbI.
lIpaxmuueckoe 3anamue Ne 7. Bzaumnoe pacnonodicenue niockocmeu
IIpakmuuecxoe 3anusamue Ne 8. Pewenue 3a0au na naxodicoenue 08yepanHvlx Y208
Ilpakmuuecxoe 3ansamue Ne 9. Ilepnenouxynaprocmo niockocmei
lIpaxmuueckoe 3ansmue Ne 10. [locmpoenue npoexyuti
Konumponvnaa paooma Ne 3. Ilpsamvie u niockocmu 6 npocmpancmaee

Pasznen 4. KomOounaropuka (10 4.)

[TpaBuno npousseneHus. [lepecranoBku. Pazmemienusi. Coueranusi U uX CBOMCTBA.
bunom HrerotoHa. VmeTh mnpejcTaBieHHME O pa3IMYHBIX CHOCO0AX OMHMCAHMS BCEX
BO3MOJKHBIX 3JIEMEHTapHBIX COOBITHI B pa3IMYHBIX THUIAX CIYYalHOTO OIBITA; O
MepecTaHoBKe M (pakTopuasne yucia; 0 KOMOMHATOPHOM IPABUJIE YMHOKEHUS U YHCIIE
COYECTaHUMU.

JIoJbKeH  3HaTh: TOHSTUS  TEPECTaHOBKU,  pa3MElIeHUus, COYeTaHUs U
COOTBETCTBYIOIIHNE (DOPMYJIBI JIJIsI UX MOJCUETa; POPMYIUPOBKH (HA MIPOCTHIX, MOHATHBIX
Y 3alIOMUHAIOIIUXCS MpUMEpaxX U3 )KU3HU, a HEe B (POPMAJIBHBIX TEPMHUHAX MTEPECTAHOBOK
Y COUETAaHWM U T.1.); METOJ MPOCTOTO nepedopa u odpaiiaTh BHUMaHUE, YTO €r0 MOXKHO
WCIIOJB30BaTh ISl TOBEPKU MPUMEHsIeMOU (POpMYyIIbI, eciii nepedop He BEJUK;

JloJKeH yMeTh: YMETh METOJIOM Tepebopa HaxOIUTh OTBETHI B KOMOMHATOPHBIX
3aauax Jyisi HeOOMbINUX 00BEMOB Mepedopa; YMETh BHIYUCIIATH YUCIO YIOPSAOYEHHBIX
nap, TOJIb3YACh MPaBUJIOM YMHOXEHHUS, yYMETh BBIYUCIATH N!; 3HaTh (hakTOpHasbl
HATYpaJIbHBIX YUCEIN 10 5! M yMeTh mosb3oBaThes Tadnuuen pakropuanos g0 10!; ymers
HaXOJUTh YHUCJIO TNEPECTAHOBOK 3JIEMEHTOB MPOU3BOJIBHOTO KOHEYHOIO MHOKECTBA;
YMETb BBIUMCHATEC , TOJB3YAch (opmyIIoit C: :kl(+!k)1
MPOCTEUIIINE 3a7]a4H, B KOTOPHIX YHCIIO OJaronpusATCTBYIONIUX JIE€MEHTAPHBIX COOBITUI
HaXOJUTCSl KaK YUCIIO COUYETAHMIA.

UCNOIb306aMb NPUOOPEMEHHbIe 3HAHUS U YMEHUs 8 NPAKMUYECKOU 0eamelbHOCmu
U NOBCEOHe8HOU JHCU3HU: ]ISl BHICTPAUBAHUs apryMEHTAIMM IPHU J0Ka3aTeIbCTBE U B
Jyasnore, IJis pacro3HaBaHUsS JIOTMYECKU HEKOPPEKTHBIX PACCYKACHUMU, NI PEIICHUS
y4eOHBIX U MPAKTUUECKUX 3aj]ad, TPEOYIOIIUX CUCTEeMATHYECKOro rnepedopa BapHaHTOB,
JUISl CPAaBHEHHMS IIIAHCOB HACTYILJICHUS CIIy4alHBIX COOBITHH.

Ilpaxmuueckoe 3anamue Ne 11. Pewenue npocmetiuiux KoMOUHAMOPHBIX 3a0a4
Konmponvnas paooma Ne 4. Inemenmuvt KomoOunamopuxu
Paznen 5. Koopaunarsl u BekTopbI (20 4.)

yMETh pemaTh
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BekTopel Ha TUIOCKOCTH U B IPOCTpaHCTBE. [lericTBusa Hax BekTopaMu. Pasioxenne
BEKTOpa Ha cocraBisdomue. [IpsMoyronsHble KOOpAWHATBI Ha IUIOCKOCTH H B
IIPOCTPAHCTBE. JeWCTBUA HaJ BEKTOpPAMH, 3aJaHHBIMU KOOpAMHATaMu. POpMyJbl Ui
BBIYMCIICHUS JUIMHBI BEKTOpA, YIVIA MEXKIYy BEKTOPaMHU, PACCTOSHHUS MEKIY IBYMs
ToykamMu. VIMeTh MpencTaBiIC€HUME O BEKTOPAX HA IUIOCKOCTH W B IPOCTPAHCTBE; O
NEUCTBUSAX HAJl BEKTOpPAaMHM; O pa3JIOKEHHH BEKTOpa II0 HANpPABICHUSIM;, O
IPSMOYTOJIBHBIX KOOpAMHATaX Ha MJIOCKOCTH M B MPOCTPAHCTBE; O MpaBUJIaX ACHCTBUIMA
HaJ BEKTOpaMU B KOOPJAMHATHOW (popMe; O BBIYMCIICHUU IJIMHBI BEKTOPA, YIJia MEXIY
BEKTOPAMU, PACCTOSIHUS MEKTY TOUKAMH.

JloJDKEH 3HaTh: ONpEAENCHUWE BEKTOpa, ACHCTBUS HAJ BEKTOPAaMH; CBOMCTBA
JNEUCTBUM HaJ BEKTOPAaMH; MOHITHE NPSIMOYTOJIBHOM JEKapTOBOM CUCTEMBI KOOPIHMHAT
Ha IUIOCKOCTM M B IPOCTPAHCTBE; NpaBUia JCUCTBUM HAJ BEKTOPAaMH, 3aJaHHBIMHU
KOOpJIMHATaMM; (POPMYJIbl JJI BBIYMCIEHHUS JJIMHBI BEKTOPA, yIila MEXAY BEKTOPAMH,
PACCTOSHUS MEXIY IBYMsI TOUKAMH.

JIOJDKEH yMETbh: BBINOJIHATH JIEUCTBHA HAJA BEKTOpPaMH; pasjlaraTb BEKTOP Ha
COCTABJIAIOLINE; BBIYMCIATH YIOJI M€Ky BEKTOPAMHU, JUIMHY BEKTOPA;

UCNOIL308aMb NPUOOPEmeHHble SHAHUSL U YMEHUSl 8 NPAKMUYEeCKOU 0esamelbHOCMU.
IUI IPaKTUYECKUX PAacYeTOB, UCIIOJb3Ysl IPU HEOOXOAUMOCTH CIPABOYHbBIE MaTEPHAIIbI.
IIpakmuuecxoe 3auamue Ne [2. Hcnonv3osanue 6ekmopos npu peuieHuu NpuKiaoHbix
3a0au
IIpakmuuecxoe 3auamue Ne 13. Cransipnoe npouszgeoeriue 6eKmopos
IIpakmuuecxoe 3anamue Ne 14. Koopounamer éekmopa. /[nuna éexmopa. /leticmeus Hao
geKmopamu
llpakmuueckoe 3anamue Ne 15. Hcnonv3oseanue roopounam npu  peuieHuu
mMamemamuyeckux u NPUKIAoOHbIX 3a0ay
Konumponvnaa paboma Ne 5. Koopounamul u 6exmoput

Pasznes 6. OcHoBbl TpUroHoMeTpuM (32 4.)

Pannannoe nzmepenue yrinoB u ayr. COOTHOIEHUS MEXAY IPagyCHOW U pauaHHON
Mepamu yria. CHHYC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC 4YHCIA. TpUTOHOMETPUYECKHE
(GYHKIMM YHUCIOBOTO apryMmMeHTa, 3HakM uX 3HayeHU. COOTHOUIEHHS MEXIY
TPUTOHOMETPUUECKUMU (PYHKIHMSIMH OJHOTO apryMmeHta. OopMylibl IpUBEICHUS.
YeTHOCTP M HEYETHOCTh TPUTOHOMETpUUYECKHX (QyHKIuH. @DOpMyINbl CIOKEHUS.
@opMynbl  TBOWHOTO W TIOJIOBUHHOTO  aprymeHTa. IIpeoOpa3oBaHusi Ccymm
TpUroHOMETpHUeckuX GyHKIM B mpousBeneHus. I[IpeoOpa3oBaHue MPOU3BEACHUI
TPUTOHOMETPUUECKUX (YHKUUMH B CyMMbl. llepnoanyHOCTh TPUTOHOMETPHUUECKUX
GyHKIHA. Brruucnenue 3HAYEHU u TOXKJIECTBEHHBIE npeoOpa3zoBaHus
TPUTOHOMETPUUYECKUX BbIpaxkeHUi. OOpaTHble Tpuronomerpuueckue ¢yHkuuu. mMetsb
MPEACTABIICHUE O €IMHULAX HM3MEpPEHHsS] YIJIOB U AYyr; O  COOTHOLICHHSX MEXKIY
IpagyCHOM U paJlMaHHONW MEpamMu YIJIOB; O TPUTOHOMETPUUYECKUX (PYHKIHUAX YHCIOBOTO
apryMeHTa, 3HAaKaX MX 3HAYCHHI; O COOTHOLIECHUAX MEXAY TPUTOHOMETPHUYECKUMHU
(GYHKUMSIMU OJIHOTO apryMeHTa; 0 (opMyliax MPUBEIEHHUS;, O YETHOCTU U HEYETHOCTHU
TPUTOHOMETPUUECKUX (YHKIMI; 0 QopMynax ciioxeHus; o ¢opmyiax IBONHOrO u
MOJIOBUHHOTO apryMeHTa; O MpeoOpa3oBaHUSAX CyMM TPUTOHOMETPUYECKHX (PYHKIMA B
MPOU3BENEHUS; O MPeoOpa30BaHUU MPOU3BEACHUN TPUTOHOMETPUYECKHX (DYHKUIUN B
CYMMBI; O TEPUOAMYHOCTH TPUTOHOMETPHUUECKUX  (DYHKIIH; 00 00paTHBIX
TPUTOHOMETPUUECKUX (PYHKITHIX.
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JloJhKeH 3HaTh: OmMpejesieHne paauaHa, (Gopmynsl epeBoaa rpalyCHON Mephl yria
B paJuaHHYI0O U OOpaTHO; OINpeneseHHs] CHHYyca, KOCHMHYCa, TaHITe€HCa W KOTAHIeHCa,
CEKaHCa M KOCEKaHCa YUCJa; OCHOBHBIE (POPMYJIBI TPUTOHOMETPHUH; OHATHUS OOpPATHBIX
TPUTOHOMETPUYECKUX (PYHKIUM;

JloJI’KeH yMeTb: BBIYMCIIATh 3HAYEHUS TPUTOHOMETPUYECKUX (PYHKIUH C 3alaHHON
CTENEHBI0O TOYHOCTH; MPEOOPA30BBIBATH TPUTOHOMETPUUECKHUE BBIPAXKEHUS, UCIIOIb3YS
TPUTOHOMETpHUYECKUE HOPMYIIBI.

UCNONIb308aMb NPUOOPEMEeHHble 3HAHUS U YMEHUS 8 NPAKMUYeCKoU 0esimelbHOCmuU
U NOBCEOHEBHOU JHCU3HU: JJIA MPAKTUUYECKUX PACUETOB, UCIOJb3Ys MPU HEOOXOAUMOCTH
CIIPAaBOYHBIE MATEpUAIBI W MIPOCTEHIINE BBIYUCIUTEIBHBIE YCTPOMCTBA, ISt
BBICTPAMBaHUsl APryMEHTALMK NP J0KAa3aTeIbCTBE M B JUANOre, Uil paclo3HaBaHUS
JIOTUYECKH HEKOPPEKTHBIX PACCYKIECHUN.

Ipaxmuuecxoe 3anamue Ne 16. Tpueonomempuueckue gynkyuu y2noe nosopoma
IIpakmuueckoe 3anusmue Ne 17. [Ipeobpazoeanue mpucoHomempuyeckux eblpaxceHuti
Ilpakmuuecxoe 3anamue Ne 18.  Pewenue npocmetiuuux mpuecoHOMempuyeckux
ypasHeHuu

IIpaxmuuecxoe 3anamue Ne 19. Peuienue 00HOpOOHbIX MPULOHOMEMPULECKUX
ypasHeHull

Konumponvnaa paooma Ne 6. Ocnoebl mpuzonomempuu

Pa3znen 7. ®yukuum u rpadpuxu (22 4.)

UYucnoBas ¢yakuuga. CrnocoObl 3amanus ¢yHkuud. ['paduku  GyHKIUH.
[Ipocreiimume npeobpa3oBanus rpa@ukoB (yHKIUHA. MOHOTOHHOCTb, OTPAHUYEHHOCTD,
4ETHOCTh U HEYETHOCTD, MEPUOANYHOCTh GyHKIIMU. OOpaTHast PYHKITHUS.

[TokazaTenbHas, norapudpmMuyeckasi, CTereHHas (PyHKIMU, UX CBOMCTBA U IPaPUKH.
[TocTpoenue rpaduKOB MOKA3ATEIbHBIX, JOTAPUPMUUYECKUX U CTEHIEHHBIX (QYHKIUM.

CuHyC, KOCHHYC, TaHI€HC, KOTAaHI'€HC, 4HcCia. TpuroHoMerpudeckue (QpyHKIUU
YHCJIOBOI'O apryMeHTa, 3HaKU 170, 3HAYEHU. CooTHolIeHUs MEXKITY
TPUTOHOMETPUUECKUMU GyHKUAAMU OJIHOTO aprymeHTa. [lepnonnyHOCTH
TPUTOHOMETPUYECKUX  (QYHKUMWA. Bbluuciaenune 3HauYeHUH U TOXKAECTBEHHBIC
npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BbIpakeHUH. OOpaTHbIE TPUTOHOMETPUUYECKHUE
¢bynkuuu. ViMeTs mpencraBlieHHE O TMOKa3aTelIbHOM, JOTapu(MHUUECKOM, CTETeHHOM,
GyHKIMSIX, UX BUJAX, CBOWCTBAX W Trpadukax; 0 MOCTPOCHHH TpadUKOB CTETICHHBIX,
MOKa3aTeNbHBIX U JorapuMuueckux  (QyHKUMN; O CHHYCEe, KOCHHYCE, TaHTEHCE,
KOTaHTeHCE YHCTIa; O TPUTOHOMETPUUYECKUX (DYHKUHMSAX YHCIOBOTO apryMEHTa, 3HaKaxX
UX 3HAYEHUH; O TEOMETPUYECKOM HWHTEPOPETALMH B COOTHOLIEHUSX MEXIY
TPUTOHOMETPUUECKUMU (YHKIUSAMU OJHOTO apryMeHTa; O YETHOCTH U HEYETHOCTU
TPUTOHOMETPUYECKUX (PYHKIIMN HA OCHOBE CUMMETPUU;

JloJkeH 3HaTh: CBOMCTBA W TpaUKUd MOKa3aTeIbHOW, JorapupMUUEecKOd u
CTENEHHOW (PYHKIMI; mpocTeline npeoopa3zoBanus rpa@uKkoB QyHKIIHM.

JloJKeH yMeTbh: HaxoJUTh OOJacTh omnpenaesieHus (YHKIHMHM;, HAXOAUTh 3HAUYCHUE
(GyHKUMM, 3aJaHHON aHATUTUYECKU WIM Tpauueckd, MO 3HAYCHUIO apryMeHTa |
Ha000pOT; CTPOUTH IpadUKH M3BECTHBIX CTENEHHBIX (YHKUUN; MO rpaduky (yHKUIUU
YCTaHaBJIMBAaTh €€ Ba)KHEWIIME CBOWCTBA (MOHOTOHHOCTH, OTPAaHUYEHHOCTh, YETHOCTb,
HEYETHOCTh, MEPUOJUYHOCTh, HEMPEPBIBHOCTH); CTPOUTH TpaduKH IMOKa3aTeNbHBIX,
Jgorapu(pMUUECKUX, TPUTOHOMETPUUYECKUX (YHKIUN MPHU Pa3IMYHBIX OCHOBAHMSX M Ha
HUX WUTIOCTPUPOBATh CBOMCTBA (DYHKIMMN; BBIUUCIATh 3HAUEHUS (QYHKIUH C 33JaHHOM
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CTENEHBI0O TOYHOCTU, TPUMEHSITh TEOMETPUYECKHE TMpeoOpa3oBaHus (COBUT U
aepopMaIio) Npu NOCTPOECHUHU TPadUKOB.

UCNONIL308aMb NPUOOPEMEHHble 3HAHUSL U YMEHUsl 8 NPAKMUYECKOU 0esmelbHOCmU
U NOBCEOHeBHOU JHCU3HU. ]ISl BBICTpAWBAHUs apryMEHTAIlMU TMPU JOKA3aTeIbCTBE U B
auanore, sl pacro3HaBaHUS JIOTMUECKH HEKOPPEKTHBIX  PACCYKACHHM, A
NPAKTUYECKUX PACUYETOB, UCIOJIb3YsI MPU HEOOXOAMMOCTH CIPaBOYHbBIE MaTepuabl U
pOCTENIITNE BEIUUCITUTEIbHBIE YCTPONUCTBA.

Ilpakmuueckoe  3amamue Ne  20. Ceoticmeéa  yHKyuu:  YemHOCMb,
HeyemHoCcms, NepuoOUYHOCMb

IIpakmuueckoe 3ansamue Ne 21. Bospacmanue u yovieanue @yHKyuil. IKcmpemymol
Ilpakmuueckoe 3anamue Ne 22.  Hccneoosanue ¢hynxyuii. Ilocmpoenue epagukos
QyHKyul

Koumponvunas paboma Ne 1. @yukyuu u zpaguxu

Pa3nen 8. Muororpannuku (12 4.)

[loHATHE O TEOMETPUYECKOM TEJIE U €r0 MOBEPXHOCTH. MHororpanHuku. [Ipusma.
[Tapamnenenunen u ero cpoictBa. [Iupamuma. CBolcTBa mapaiielbHBIX CEYECHHUU B
nupamuye. l[loHsTHe O mNpaBWIbHBIX MHOTOrpaHHUKaX. MwmeTep mnpencraBieHue o
FEOMETPUYECKOM TeJIe M €ro IOBEPXHOCTH; O MHOTOTPAHHHMKAxX: [pHU3ME,
napajvielenumnesie 1 UX CBOMCTBAX; O MUpaMHUE; O CEYCHUSX B MHOTOTPaHHHUKAX; O
MPaBUJILHBIX MHOTOTPAHHUKAX.

JI0JKEH 3HATh: MOHITUE MHOTOTPAHHUKA, €T0 MOBEPXHOCTH, IOHATUE MPABUIBLHOTO
MHOTOIPAHHMKA; OMpPEIeNICHUs MPU3MBI, MMapajuieNenumne/ia; BUIbl IPU3M; OINpEeICHNE
MUpaMU/Ibl, TPABUILHOM MTUPAMU/TIBI.

JIOJDKEH YMETh: BBIUUCIATH U HM300pa)KaTb OCHOBHBIE AJIEMEHTHI MPSIMBIX MPHU3M,
MUpaMHUJI;, CTPOUTh  MPOCTEHUIIME CEUEHUs] MHOTOTPAHHMKOB, YKa3aHHBIX BBIIIIE;
BBIYUCIISATH IUIONIAU CEUCHUMH.

UCNONIL308aMb NPUOOPEMEHHbIe SHAHUSL U YMEHUSL 8 NPAKMUYEeCKOU 0esamelbHOCMU.
JUISL IPAKTUYECKUX PACUETOB, UCIOJIB3YS MPU HEOOXOAMMOCTH CIIPaBOYHBIE MAaTEPHUAIIbI,
JUISL  BBICTpAMBaHUs apryMEHTallMM TIpU  JOKa3aTeJdbCTBE M B JHAJIore, IS
pacrio3HaBaHMsl JIOTHYECKH HEKOPPEKTHBIX PACCYKICHHIA.

Ipaxmuueckoe 3auamue Ne 23.  Haxoorcoenue 60K0801l U NOJHOU NOBEPXHOCMU NPUSMbL
IIpakmuuecxoe 3ansamue Ne 24. Ilapannenenuneo

Ilpaxmuuecxoe zanamue Ne 25. Tlupamuoa

Ipaxmuueckoe 3ansamue No26. 3adauu Ha nocmpoeHue ceueHuil

Koumponwvnas paboma Ne 8. Mnuozozpannuku

Paznen 9. Kpyrable teaa (10 4.)

[ToBepxHOCTh Bpamenus. Teno Bpamenus. Llunuuap u konyc. CeyeHns HWIMHAPA U
KoHyca miockocThio. [llap m cdepa. BzaumHoe pacnosiokeHHE IIJIOCKOCTH M Iapa.
KacarenpHas miockocTs K cdepe. UMeTh npeacraBieHue O MOBEPXHOCTU BpalleHUs, O
TeJie BpallleHUsI; O BUAAaX TEJ BpallleHUs: IWJIUHIpaX, mapax, chepax, KoHycax u T.1.

JI0JDKEH 3HaTh: MOHSATHUE TeJIa BpaIlleHUs U MOBEPXHOCTU BPAICHUS; ONPEIeTICHUS
UJIMH]Ipa, KOHYyca, mapa, cdepbl; CBOWCTBA MEPEUYHMCICHHBIX BBIIIE T€OMETPUUECKUX
Tel.

JIOJKEeH YMETh: BBIYUCIATH U M300pakaTh OCHOBHBIE 3JIEMEHTHI MPSIMBIX KPYTOBBIX
LWJIMHIPOB, KOHYyCA, IIapa; CTPOUTH NPOCTEUIIHNE CEYCHMS KPYIVIBIX TeJ, YKA3aHHBIX
BBIIIE; BBIYNCIATH IUIOMAAN ITUX CEUEHUM.
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UCNONb306aMb NPUOOPEMEHHbIE SHAHUSA U YMEHUsSL 8 NPAKMUYECKOU 0esamenbHOCmU
U N0BCEOHeBHOU JHCU3HU: JJI TPAKTUUYECKUX PAcUeTOB, UCIIONIB3YS MPH HEOOXOAUMOCTH
CIOPABOYHBIE MaTepUalbl W MPOCTEHIINE BBIYMUCIUTENbHBIE YCTPOWCTBA, JJIA
BBICTPAMBaHUsl APryMEHTALMK NP J0Ka3aTeIbCTBE M B JUANOre, Uil paclo3HaBaHUS
JIOTUYECKH HEKOPPEKTHBIX PaCcCyXACHUM.

IIpaxmuueckoe 3anamue Ne 27. Obvembvl u nogepxnHocmu mei paujeHus
Konmponsnaa paboma Ne 9. Tena u nosepxnocmu epaujenus

Paznen 10. [Ipoussoanasi (14 4.)

[IponsBoHas, €€ TEOMETPUUECKUN U MEXaHUYECKUIN CMBICI. [IpOM3BOHBIE CYMMBEI,
IPOU3BEJECHUS M 4YacTHOro JAByX (yHkumid. IlpomsBoaHas creneHHOW GQYHKIUH C
HATypaJbHBIM TMOKa3zaTeneM. [Ipon3BoaHas TpuUroHoMerpuueckux QyHkiuid. [IpaBuiio
auddepeHIUpOBaHUs CIOKHOM u oOpatHOM (QyHkumid. [Ipon3BogHbIe MOKa3aTEIbHOMH,
Jorapu(pMHUUYECKON U 0OpaTHBIX TPUTOHOMETPUUECKUX (PyHKUIUH. Bropas npousBoHas,
e€¢ ¢usmueckuil cmbica. JuddepeHuuman (yHKUUM U €ro0 T€OMETPUUYECKHUA CMBICI.
[Ipunoxenue muddepenunana Kk npuOIMKEHHBIM BeIuucIeHUsIM. [TlocTpoenue rpapukos
TPUTOHOMETPUYECKUX (DYHKIMI € MOMOIIBIO MPOU3BOAHOW. MIMETh mpeacTaBieHHE O
MPOU3BOJAHON, €€ TEOMETPUUYECKOM M MEXaHMYECKOM CMBICIE; O MPOU3BOAHOU CYMMBI,
IPOU3BENECHUS U YAaCTHOTO JABYX (YHKIUH; O MPOU3BOJHOW CTENEHHOM (QYHKIHUH C
HaTypaJIbHBIM IIOKa3aTeleM; O MPOU3BOJHOM TPUTOHOMETPUUECKUX (PYHKIMM; O
npaBwiax AUQPQGEpeHINPOBaHUS CIIO)KHOM W 00paTHOW (YHKIMM; MOKa3aTeNbHOM,
JorapupMUUEcKor 1 0OpaTHBIX TPUTOHOMETPUUECKUX (DYHKIMI; O BTOPOH MPOU3BOAHOMN
u e€ pu3nueckoM cMbicie; o quddepeHnnane GyHKIMU U €ro TeOMETPUYECKOM CMBICIIE.

JIOJKEeH 3HaTh: OMPENECICHUE NPOU3BOJHOM, T€OMETPUUYECKHMM W MEXAHHUYECKUU
CMBICII TPOM3BOJHOM; TpaBuia U  ¢Gopmynsl aAuddepeHuupoBaHus  (QYyHKIUH;
onpenenenue auddepenimana GyHKIUA U €r0 TEOMETPUUYECKOT0 CMBICIIA; ONpeAcICHUE
BTOPOW MPOU3BOAHOM, €€ (PU3UUECKOT0 CMBbICTIA.

Jlomwken ymeth: auddepeHnpoBaTh QYHKINHA, UCTONB3YS TAOJUIlY MPOU3BOIHBIX
u npaBwia JaudQpepeHIrpoBaHUs, HAXOAUTh MPOU3BOAHBIE CIIOKHBIX (DYHKIUH;
BBIYHUCIIATh 3HAYEHUE MPOM3BOJHON (YHKUMHU B YKA3aHHOM TOYKE; HAXOIUTh YIJIOBOU
KO3 (UIMEHT U Yrojl HAaKJIOHA KacaTeJIbHOM, COCTaBIIATh YpaBHEHHUE KacaTelbHOU U
HOpMaiM K TrpaduKy (QYHKIMM B JaHHOM TOYKE; HAaXOIUThb CKOPOCTb H3MEHEHUS
(GYHKIIUHM B TOUKE; MPUMEHATH IPOU3BOJHYIO AJI1 UCCIEAOBAaHUS pealbHbIX (PU3NUECKUX
IIPOLIECCOB (HAXO0XKJIEHHUS CKOPOCTH HEPABHOMEPHOI'O JBMKEHUS, YIJIOBOM CKOPOCTH,
CWJIBl TEPEMEHHOIO TOKAa, JMHEHHOW IUIOTHOCTH HEOJHOPOAHOTO CTEPKHA M T.1.);
HaxOJUTh IPOU3BOJHBIE BTOPOIO MOPSAAKA, MPUMEHATH BTOPYK IPOU3BOJHYIO IS
penieHus GU3NISCKUX 3a/1ad.

UCNONIL308aMb NPUOOPEMeHHble 3HAHUS U YMEHUs 8 NPAKMUYECKOU 0esameibHOCmu
U NOBCEOHEBHOU JHCU3HU: I MPAKTUUECKUX PACUYETOB, UCTIOIB3Ysl MPU HEOOXOIUMOCTH
CIIPaBOYHBIE MAaTEPHUAIIbI U MPOCTEHIINE BHIYUCIUTENIbHBIE YCTPOICTBRA.

IIpakmuueckoe 3anusmue Ne 28. Bwiuucnenue npouzgo0HOl ¢ NOMOWbIO ONpeoeieHuUs
IIpakmuueckoe 3ansmue Ne 29. [Ipou3soOHvie MPUSOHOMEMPUUECKUX U CILONCHLIX
GyrKyui

Ilpaxmuuecxoe 3anamue Ne 30. ['eomempuueckuil u MeEXAHUYECKUU CMbICT NPOU3BOOHOU

Pasznen 11. IlpumeneHnue npou3BoAHOI K HccaenoBaHni0 pynkuuu (10 4.)

[Ipu3naku Bo3pacTaHUsi W  yObIBaHUSA  (PYHKIHMH. OKCTPEMyM  (PYHKIIHH.
HccnenoBanue QyHKIMU HA SKCTPeMyM. BBIMYyKIOCTh U BOTHYTOCTh rpaduka GpyHKIUU.
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Toukn mnepernba. Ilpumenenwe MPOU3BOAHONW K TOCTPOCHUIO TpadUKOB (QYHKITUH.
Haubonbimee u HauMeHbliee 3HaueHUs (QYHKIUM Ha mpomexyTke. Haxoxnenue
HauOOJBIIET0 ¥ HaWUMEHBIIET0 3HAUYCHUN (PYHKIMH C MOMOIIBI0 MPOU3BOgHONW. VMeTh
Mpe/ICTaBJICHUE O BO3PACTAaHUU U yObIBaHMHM (DYHKIMHU; 00 3KCTpeMymax (YHKIUH; O
BBINYKJIOCTA M BOTHYTOCTH rpaduka (yHKIMHU, O TOYKax neperuda; o mMpUMEHEHUU
POU3BOJHON K IMOCTPOCHUIO TpaduKoB (PYHKIMU; O HAUOOJBIIEM U HAUMEHBIIEM
3HAUYCHUAX (YHKIUU HA TIPOMEKYTKE; O HAXOKJICHUH HauOOJBIIET0O U HAUMEHBIIErO
3HAUYECHUN (PYHKIIMH C TOMOIIBIO TPOU3BOTHOM.

JloJIkeH 3HaTh: HEOOXOJAMMBIE U JOCTATOYHBIE YCIIOBUS BO3pacTaHUs U YObIBaHUS
(GyHKIMH, CYIIECTBOBAHMUS JKCTpEMyMa; HEOOXOJMMbIE U JOCTATOYHBIE YCJIOBUS
BBIMYKJIOCTH M BOTHYTOCTH Tpaduka (YHKIIMH; OMpeAesieHue TOUKU mepernda; oOIyro
cXxeMy mocTpoeHusi TpadukoB (YHKIMHA C TMOMOIIBIO TMPOU3BOIHON; MPABHIIO
HAaXOKJE€HUsI HanOOJILIIEr0 1 HAUMEHBIIETr0 3HaU€HUS (PYHKIIUU HA IPOMEXKYTKE.

JloJoKeH yMeThb: NPHUMEHSATh NPOU3BOJHYIO [UJIsl HAXOXKACHUS MPOMEKYTKOB
MOHOTOHHOCTH M 3KCTPEMYMOB (DYHKIMHU; HAXOAWTh C IOMOIIBIO IMPOU3BOAHOU
MIPOMEKYTKA BBIIYKJIOCTH M BOTHYTOCTH rpaduka (QYyHKUHWHA, TOYKH Neperuoa;
MIPOBOJIUTH MUCCIEAOBAHUS U CTPOUTH IPaQUKA MHOTOUYJIEHOB; HaXOJUTh HauOOJbILEE U
HauMEHbIIee 3HAa4eHUs (PYHKIUU, HENPEPHIBHOW HAa MPOMEXKYTKE; pEIIaTh HECIIOKHBIC
NPUKIAJHBIE 33]a4l HAa HAXOXKICHHE HAauOOJIbIINX U HAMMEHBIINX 3HAUCHUN peasbHbIX
BEJINYMH.

UCNOIb308aMb NPUOOPEMeHHble 3HAHUSL U YMEHUsT 8 NPAKMUYECKOU 0esmelbHOCMU
U NOBCEOHeBHOU HCU3HU: JJI NMPAKTUUYECKUX PACUETOB, UCIIOJIBb3YS MPH HEOOXOAUMOCTH
CIOPABOYHBIE MaTepHalbl W IPOCTEHIINE BBIYUCIUTEIBHBIE YCTPOWCTBa, IS
BBICTpAMBaHUSl apryMEHTALMKU TPU JI0KA3aTENbCTBE W B AUAJIOre, JJIs paclO3HABaHUS
JIOTUYECKH HEKOPPEKTHBIX PACCYKICHUM.

Ipaxmuuecxoe 3anamue Ne 31. Hccrnedosanue ¢pynkyuu u nocmpoenue eé epaguxa
Ipaxmuuecxoe 3anamue Ne 32. Haubonvuiee u HaumeHvuiee 3HaveHus QyHKyuu
Koumponovnas paboma Ne 10. Ilpumenenue npouzso0Hoil K ucciedo8anuro hynkuyuu

Pa3nen 12. IlepBooopa3nasi u maTerpad (9 4.)

OnpenenéHHbli MHTETPAl U €ro reoMeTpudecKui cMbici. OCHOBHBIE CBOMCTBA
onpeaenéHHoro uHTerpana. CrnocoObl BBIYMCICHHUS OMNpPENEIEHHOrO HMHTErpaja.
Boruncnenue miomane IIOCKUX (QUIYp € MOMOIIBIO ONpPENeNIEHHOTO HHTErpasa.
Boruncnenne 0o0bEMOB Ten BpalieHus. PerieHne NpUKIAIHBIX 3a4ad € TOMOILBIO
onpeaenéHHoro uuTerpana. Mimers npeacrabienue o6 onpeneaéHHOM HMHTErpaje, O ero
reOMEeTPUUYECKON MHTEepIpeTaluy; 00 OCHOBHBIX CBOMCTBaX OMpeAesIEHHOTr0 MHTErpaa,;
0 croco0ax BBIYHCIEHUS; O MPUMEHEHUH OMPEIECIEHHOTO WHTErpana K BBIYUCICHUIO
101 eH TIOCKUX (Uryp u 00bEMax TeN BpalleHUs.

JloJkeH 3HaTh: OmNpelesieHUuEe OMNpEeAeNEHHOrO0 HHTErpajia, €ro reoMeTpUYeCcKUi
CMBICI U CBOWCTBA; CHOCOOBI BBIUMUCIEHUS OMPEACIEHHOTO HWHTErpaja; TOHATHE
KPUBOJMHEHHON Tpameuuu, CrnocoObl BBIYUCICHUS IUIOIIAAEH KPUBOJMHEHHBIX
Tparenuii ¢ MOMOIIbIO OMPEACIEHHOTO UHTETPaja; ClOoCOO0bl BEIYUCICHUSI 00BEMOB Tl
BpalIEHUs C TOMOUIBIO0 ONPENENEHHOTO UHTErpaa.

JIOJDKEH yMETbh: BBIYMCIATH ONPENEIEHHBIM HHTErpajl C MOMOIIBI OCHOBHBIX
cBoiictB u (Gopmynsl Herotona-JleiiOHMIIAa; HAXOMAWTH TUTOMIAAN KPWUBOJMHEHHBIX
Tpaneuuii; HaxoIuTh 00BEMBI TEJ BPAILlEHUS; PEIIaTh MPOCTEHIIINE MPUKIIAAHbIE 3aa4H,
CBOJSIIMECS K HAXOXKACHUIO HHTErpaa.
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UCNOIb306aMb NPUOOPEMEHHbIe 3HAHUS U YMEHUS 8 NPAKMUYECKOU 0esamelbHOCmu
U NOBCEOHEBHOU JHCU3HU: I MPAKTHUECKUX PACUYETOB, UCIIOIB3YS MPU HEOOXOIUMOCTH
CIIPaBOYHBIE MaTEPUAIIbl U MPOCTEUIIINE BHIYUCIUTEIbHBIC YCTPOUCTRA.

Ilpakmuuecxoe 3ausmue Ne 33. Bviuucnenue nepsoodbpaznvix ¢yHxkyuil
IIpakmuueckoe 3auamue Ne 34. Bwiyucnenue onpeoenenHo2o unmezpand
IIpakmuueckoe 3ansamue Ne 35. Buviuucnenue niowaoeti niockux gueyp
Koumponwvnas paboma Ne 11. Ilepeoobpaznasa u unmeepan

Pa3znen 13. U3mepenus B reomeTpu (74.)

[Imomaas MOBEPXHOCTH T'€OMETPUUYECKOTO Tena. Ilnomans MmoBEpXHOCTH MPU3MBI,
nupaMuabl, UUIUHAPA, KOHyca U mapa. O0béM reomerpuueckoro teia. O0bEM MPU3MBI,
MUpaMUJIbl, TUIUHIPA, KOHYyCca, mapa. IMeTh npeacTaBiieHue O IUION[aAd MOBEPXHOCTH
Tr€OMETPUYECKUX TeI, 00 00BEME Tell, 0 crmocobax m3MepeHnus 00bEMOB, O BEIYHCICHUN
00BEMOB.

JIoJbKeH 3HaTh: IUIOMIAAM TOBEPXHOCTH TE€OMETPUUYECKOTO Teya, (OpMYyJbl s
BBIYMCIICHUS TUIOMIAJEH TMOBEPXHOCTEH T€OMETPUYECKUX TeJ, NEPEYUCICHHBIX B
COJICp’)KaHUM y4eOHOro MaTepuaia; MOHATUS 00bEMa TEOMETPUUECKOTO Tela; POopMyJIbI
JUISL BBIUMCICHUS OOBEMOB TEOMETPUUECKUX TEJ, IMEPEUMCICHHBIX B COACPKAHUU
y4eOHOro Matepuana.

J10JDKEH YMETh: HaXOAUTh IUJIOIIAIA IOBEPXHOCTEN MPU3MBbI, TUPAMUIBL, LIMIIMHAPA,
KOHyCa M IIapa; HAaXOJUTh O0BEM MPAMON MPU3MBI, TUPAMUJBI, MPSIMOTO KPYTrOBOTO
UWJIMH]IpA U KOHYyCa, [apa.

UCNOIb308aMb NPUOOPEMEHHble SHAHUS U YMEHUsl 8 NPAKMUYECKOU 0esmelbHOCmU
U NOBCEOHEBHOU JCU3HU: I MPAKTUUYECKUX PACYETOB, UCTIOIB3YS MPU HEOOXOIUMOCTH
CIIpaBOYHBIE MaTepUabl M TPOCTEHIINE BBIUYUCIUTENbHBIC YCTPOWCTBA,  JIJIst
BBICTpAaMBaHUSl apTyMEHTAIMM TIPU JI0KA3aTeNbCTBE U B JUAJIOTE, JIJIs paclo3HABAHUS
JIOTUYECKN HEKOPPEKTHBIX PACCykKICHUM.

Ipaxmuuecxoe 3anamue Ne 36. Ilpumenenue unmezpana 0ns 8vlyucienus niowaoel u
00bEM08
Konmponvunaa paooma Ne 12. H3zmepenusn ¢ ceomempuu

Paznesn 14. DieMeHTHI TEOPHMH BEPOSITHOCTH M MATEMATHYECKOM CTATHCTUKH
(8 u.)

CoObiTust, koMOuHarus coObiTuil. [IpoTuBOMONOXKHOE cOOBITHE. BeposTHOCTH
coopiTuss.  CnoxxkeHme  BeposTHocTed.  HesaBucumble  coOBITHS.  YMHOXKCHHE
BeposATHOcTe. CrnydailHple BelWuuHbl. VIMETh TMpeCTaBI€HUE O CIy4YailHBIX,
JIOCTOBEPHBIX W HEBO3MOXKHBIX COOBITHSIX; O COOTHOIICHWH TMOHSTUA BEPOSTHOCTH U
JIOCTOBEPHOCTH; O MpobJeMe BhIOOpa HAMITYUIIIET0 U3 HECKOIBKUX BAPUAHTOB PEIICHUSI.

JIOJDKEH 3HATh: KJIACCUYECKYH) BEpPOSTHOCTHYIO CXE€MY; CTaTUCTUYECKOE W
KJIACCUUECKOE OMPEICIICHUS BEPOSTHOCTH; (OPMYJIbI KOMOUHATOPUKH; METOIbI PEIICHUS
MPOCTEUIITNX BEPOSITHOCTHBIX 3a71a4.

JIOJDKeH yMeTb: TpyNnupoBaTh HMHGOPMAIMIO B BHJAE TaOIMUI[; yMETh pEIIaTh
MPOCTEUIINE 33/1a4M Ha OTHICKAHHUE BEPOSTHOCTEH CIIy4ailHBIX COOBITHIA.

UCNONIb308aMb NPUOOPEMEHHble 3HAHUS U YMEHUsl 8 NPAKMUYECKOU 0esmelbHOCMU
U NOBCEOHEGHOU JHCU3HU OJis: TIPEJICTABICHUS O CHPABEIMBOCTH U HECIIPABEIJIMBOCTH B
Urpax U B pEATbHBIX >KU3HEHHBIX KOJUIU3USX, BBICTPAUBAHUS apryMEHTAIluu TIpU
JI0Ka3aTeIbCTBE U B AMAJIOTE, pACIIO3HABAHUS JIOTHUYECKH HEKOPPEKTHBIX PACCYKIACHUM.

IIpaxmuueckoe 3anamue Ne 37. Pewenue 3a0ay 6eposimHoCmHbIMU Memooamu
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Ilpakmuueckoe 3anamue Ne 38. Pewenue 3a0au mamemamuyeckou CmamucmuKy
Koumponvnas paboma Ne 13. Cmamucmuxa u meopus éeposmuocmei

Pa3nen 15. YpaBHeHusi u HepaBeHcTBa (12 4.)

Bunel u crocoObl perieHus ypaBHEHUH U cucTeM ypaBHeHHH. KopHu ypaBHEHMIA.
CriocoObl  pelieHusT UpPpPAalUOHANBHBIX YypaBHEHUH. Buabpl u crnocoObl perieHus
HEPABEHCTB C OJHOM IepeMeHHON. ['‘eomerprueckas HHTEpHpeTanys peleHUs.
[TokazarenbHble U Jorapupmuueckue ypaBHeHHs. CrocoObl pelleHus NPOCTEUIUX U
CBOJAIIMXCS K HUM IOKA3aTeJbHBIX U JIoTapupMUUecKuX ypaBHeHUH. [loka3aTenbHblie U
jgorapuMHUUECKUe  HEpaBeHCTBA. PelleHWe  MpOCTEHIIMX  MOKa3aTeNbHbIX U
jgorapu(pMHUUECKUX HepaBeHCTB. VMeTh mpeacraBieHHE 00 YpaBHEHUSX, O KOPHAX
YpaBHEHUS, O BUIAX M CHOCO0AaX pEUIeHUs ypaBHEHHWI, O HEPAaBEHCTBAaX C OJHOU
MEPEMEHOM, O PEIIEHWH HEPABEHCTB, O BUJAX M CIOCO0AX pPEIICHW HEPAaBEHCTB, O
r€OMETPUYECKON HHTEPIIPETALIMH PEIICHMUS.

JloJKeH 3HaTh: COCOOBI PEIICHHUI JTMHEHHBIX YPAaBHEHHU W HEPABEHCTB C OJHOMU
MIEPEMEHHOM,  KBaJpaTHBIX YpPaBHEHMH M  HEPABEHCTB; CIOCOOBI  PEIICHUMN
MPPALMOHAIBHBIX YpPAaBHEHM; CIOCOOBI pEmIEHUs MNPOCTEHIINX MOKAa3aTeNIbHbIX U
Jorapu(pMUUYECKHX YpaBHEHUI; CIOCOOBI PEIICHUS MTOKa3aTEeNbHbIX U JOrapu(pMUYECKUX
HEpPABEHCTB.

JloJDKEH yMEeTh: peniaTh JIMHEWHBIE M KBaJpaTHbICE ypaBHEHUS M YypaBHEHUS,
IIPUBOJSIIMECS K HHUM; pEIIaTh JMHEHHBIE W KBAJpPATHBIE HEPABEHCTBA, CUCTEMBI
HEPaBEHCTB; peulaTh MPOCTEUIINE HWPPALMOHAIBHBIE YPABHEHUS; PEIIaTh HECIIOKHbBIC
YPaBHEHUS, IPUBOIUMBIE K BUJIAM:

a'™@=2a"™ a™=ph: log,f(x)=1log.g (x),log,f(x)=Db;
pelaTh HECIIOKHBIE HEPABEHCTBA, IPUBOAUMBIE K BUAAM:
a™™ > a%™: Jog . f (x) > log, g (X).

UCNOIL3068AMb NPUOOPEMEHHbIe 3HAHUS U YMEHUS 8 NPAKMUYECKOU 0esamelbHOCmU
U NOBCEOHEBHOU JHCU3HU: JJI NMPAKTUUYECKUX PACcUeTOB, UCIIOJNIBb3YS MPH HEOOXOAUMOCTH
CIIpaBOYHBIE MaTepualbl W MPOCTEHININE BBIYUCIUTEIBHBIC YCTPOMCTBA, JJIs
BBICTpAaWBaHUSl apryMEHTAIIMM TIPU JI0KA3aTEIbCTBE U B JUANOTE, JJIS PAaCIO3HABAHUS
JIOTUYECKA HEKOPPEKTHBIX PACCYKICHUH.
IIpakxmuuecxoe 3anamue Ne 39. Pewenue uppayuonanouvix ypagHeHull
Ipaxmuueckoe 3ansamue Ne 40. Pewenue payuoHanvbHbix ypasHeHul U HepageHcmas
Ipaxmuuecxoe 3anamue Ne 41. Pewenue noxazamenvhvix YypasHeHUll U HEPABEHCME
Ipaxmuuecxoe 3anamue Ne 42. Pewenue nocapu@muueckux ypasHenull U Hepagencmae
Koumponwvuas paboma Ne 14. Ypaeuenusn u nepasencmea
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6. Kputepuu oueHKku 3HaHUIi, YMEHUH CTY1eHTOB

QueHnka ycmHblx 0meemos
OTBeT OLICHUBAETCSI OTMETKOM «5» (OTJIMYHO), €CITU CTYJICHT:
v NOJITHO PAacKpbLI COJAEp)KAHWE Marepuaga B 00beMe, MPEAyCMOTPEHHOM

MIPOTrpamMMON 1 YI€OHUKOM,

v WM3JIOKWII Marepuan TPaMOTHBIM SI3BIKOM B ONPEACICHHOW JIOTHYECKOM
IIOCJIEIOBATEIBHOCTH, TOYHO MCIOJIB3YySl MATEMAaTHYECKYH) TEPMHUHOJIOTHIO M
CUMBOJIUKY;

MPABUJILHO BBITIOJHUI PUCYHKH, YEPTEXKHU, TPaUKH, COMTyTCTBYIOIINE OTBETY;
MOKa3aJl YMEHHE WJUIFOCTPUPOBATH TEOPETUYECKUE TIOJIOKEHUS KOHKPETHBIMU
IpuMepamMu, MPUMEHITh UX B HOBOM CUTyalluu MPH BHIITOJIHEHUHU IMPAKTUYECKOTO
3aJJaHUS;

v/ [POJIEMOHCTPUPOBANl YCBOCHHWE pAHEE H3YYCHHBIX COIYTCTBYIOIIMX BOIPOCOB,
c(OPMUPOBAHHOCTh U YCTOMYMBOCTH HCIIOJIb3YEMBIX NPU OTPAOOTKE YMEHUH U
HAaBBIKOB;

v/ OTBeYall CaMOCTOSTENbHO 0€3 HaBOIAIIMX BOMPOCOB. BO3MOXKHBI O7HA - JBE
HETOYHOCTH TNPHU OCBEIICHHH BTOPOCTEIICHHBIX BOIIPOCOB WM B BBIKJIAJKAX,
KOTOPBIE YYALIUKCS JIETKO UCTIPABUII.

OTBeT O1IEeHMBAETCA OTMETKON «4» (XOPOILIO0), €CIIM OH yIOBJIETBOPSIET B OCHOBHOM
TpeOOBAHUAM Ha OLIEHKY «5», HO IIPU 3TOM UMEET OJIUH U3 HEJOCTATKOB:

v’ B M3JIOKEHHH JIOMYIICHBI HEOOIBIIME MPOOEITBI, He HCKAa3UBIINE MATEMATHIECKOE
COJZIEp’KaHME OTBETA;

v/ JIONyIIEeHBl OJWH - JBa HEJOYETa MPH OCBENICHHH OCHOBHOTO COJCPIKAHUS
OTBETA, UCIIPABJICHHBIEC 10 3aMEYAHUIO TIPEIOJaBaTENS,

v/ jomymieHsl  omubka WM Oojiee  JBYX  HEMOYETOB TPH  OCBELICHHH
BTOPOCTENEHHBIX BOIIPOCOB WJM B BBIKJIAJKAX, JIETKO HCIPABJICHHBIE 10
3aMEe4aHulo.

OtmeTka «3» (YA0BJIETBOPUTEIbHO) CTABUTCS B CICIYIOIMIMNX CIyYasX:

v HEINOJIHO WJIM HEIOCJIENO0BATENIbHO PACKPBITO COAEPKAHWE MaTepuaia, HO
MOKa3aHo oOuiee TMOHMMAaHWe BOMpOca M MPOAEMOHCTPUPOBAHBI yMEHUS,
NOCTAaTOYHbIE JUIA  JAJBHEHMIIEr0  YCBOEHHs NIPOTrPaMMHOIO  MaTepuana
(ompenenennbie « TpeOOBaHUSAMU K MATEMATUUYECKOM MOATOTOBKE YHAILIUXCS»);

v MMENNCh 3aTpyJHEHWs WIM JOMYyIIEHBl OINWOKH B OIpEACICHUH ITOHSATHH,
WCIIOJIb30BAHUM  MAT€MaTUYECKOM TEPMUHOJOTHM, YEpPTEkKaX, BBIKIAJIKAX,
HCIIPABJICHHBIE N10CJIE HECKOJIBKMX HABOJAIIUX BOIIPOCOB;

v’ 00yvaroliuiicss He CIpaBWIICS C NMPUMEHEHHEM TEOPHH B HOBOM CHTYalldH HPH
BBITIOJTHEHUHM TPAKTHYECKOTO 3aJaHMsi, HO BBIMOJHWI 3aJlaHds 005S3aTeILHOTO
YPOBHS CJI0KHOCTH I10 JAHHOU TEME;

v [Ipd  3HAaHMK  TEOPETHYECKOr0  Marepuaja  BBISBICHA  HEJOCTATOYHAS
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHU U HABBIKOB.

OtmeTka «2» (HeYyA0BJIETBOPUTEIbHO) CTABUTCS B CICAYIOIMINX CIyYasx:

v/ He PacKphITO OCHOBHOE COJIEpKaHKe YUeOHOrO Marepuaa;

v 00Hapy’kKeHO HE3HaHWE WM HEMOHHMAaHWE OOYYarOIMMCs OOJNbINEH WM
HauOoJiee BaXKHOM YyacTu yueOHOTO MaTepHaa;

v/ JONyIIeHbl OMMOKA B  ONPENCICHHM TIOHATHH, TPH  HCIOJIb30BaHUN
MaTEMaTHYEeCKOW TEPMUHOJIOTUM, B PHUCYHKaxX, dYeprexax WM Trpadukax, B
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BBIKJIaJIKAX, KOTOPBIC HC HMCIPABJICHBI ITOCJIC HCCKOJIbBKMX HABOISAIIHNX BOIIPOCOB
IMpCIoaBaTclisd.

Ouenka nucoMenHbix pabom
OTMeTKa «5» CTaBHUTCS, €CIIN:

v paboTa BHITIOJIHEHA MTOJTHOCTHIO;

v B JIOTMUECKHX PACCY)XKJICHUSIX M OOOCHOBAaHUHU PEIICHHUS HET MPOOENIOB U
OIIIHOOK;

v B PCIICHWH HET MaTeMaTUYeCKUX OITMOOK (BO3MOXHA Oj[HA HETOYHOCTD,
OTHMCKa, HE SIBJSIONIASCS CJEJACTBHEM HE3HAHUS WM HEMOHWMAaHHUs y4eOHOro
Marepuana).

OtmMmeTtka «4» CTaBUTCS, €CIIN:

v paboTa BBIMOJHEHA MOJHOCTHIO, HO OOOCHOBAHHUS IIArOB PEIICHUS HE-.
JIOCTaTOYHbl  (€CTM  yMEHHE OOOCHOBBIBATH PACCYXKIEHUS HE  SIBIISLIOCH
creuaIbHbIM 00OBEKTOM MPOBEPKH);

v JOMYIIIEHa OJIHA OUIMOKA WJIM JIBa-TPU HEJOUYeTa B BBIKJIAJIKaX, PUCYHKAX,
yepTexkax win rpadukax (ecid 3TH BUJBI paObOThl HE SIBIISUIUCH CHEIUATIbHBIM
00BEKTOM ITPOBEPKH).

OtMmeTKa «3» CTaBUTCS, SCIIH:

v JOMyIIEeHbl 0Oojiee OMHOM OIMMOKKM MM OoJjiee JABYX-TPEX HEI0YECTOB B
BBIKJIQJIKaX, 4YepTekax WM Tpadukax, HO ydaliuics BIajeeT o0s3aTeIbHBIMU
YMEHUSIMH 110 TTPOBEPSAEMON TEME.

OTMeTKa «2» CTaBUTCS, €CIIH:

v/ JIONyIIEHbI CYLIECTBEHHBIE OMIMOKHM, IIOKa3aBIIME, YTO CTYJEHT HE BJaleeT

00s13aTeTbHBIMU YMEHUSMHU 10 JJAHHON TeME B MOJTHOU Mepe.
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7. TeMmaTuuecKkuii MJjIaH

TemaTnueckuii mian
y4eOHOM MUCIUIUIMHEI MaTeMaTuka
2021 — 2022, 2022 — 2023, 2023 — 2024 y4eOHbIN 1o/
I'pynmmal-2,2-2,3-2
[Tpodeccus IloBap, koHaUTEP

OO6s3arenbHas yaeOHast
Harpyska
No HanmenoBanue paznenon
TEMBI U TEM Beero B TOM 4HCJIC
3aHATHI nad. 1p. K/p
3aHATUS | 3aHATH
1 kypc 72 13 5
1 cemecTp 34 5 2
[ToBTOpeHue 10 2
1 | Pa3Burue nousAtus o uucie 6 2
2 Kopnu, crenenu u gorapudmbl 18 3
2 cemecTp 38 8 3
2 Kopnu, crenenu u gorapudmbl 8 1 1
3 [IpsiMble ¥ IIOCKOCTU B MPOCTPAHCTBE 20 5 1
4 | Kombunartopuka 10 2 1
2 Kypc 110 20 7
3 cemecTp 34 5 1
5 | KoopauHatsl 1 BEKTOpPBI 20 4 1
6 | OCHOBBI TPUTOHOMETPUH 14 1
4 cemecTp 76 16 6
6 | OCHOBBI TPUTOHOMETPUU 18 3 2
7 | ®yHKIMH U rpadUKH 22 3 2
8 | MHororpanHuku 12 4 1
9 | Kpyrusle Tena 10 2 1
10 | IIpousBogHas 14 3
3 Kype 46 14 7
5 cemecTp 46 14 7
11 HpI/IMeHE:HI/Ie IIPOU3BOJHON K UCCIIEIOBAHUIO 10 4 5
byHKIUH
12 [lepBooOpasHas 1 HHTETPAT 9 3 1
13 | U3mepenns B TeOMETpUU 7 1 1
14 DneMeHTHI TeopHi BEPOSITHOCTEN U 3 9 1
MaTeMaTHYECKOW CTATUCTHKHU
15 | YpaBHEeHUs U HEpaBEHCTBA 12 4 2
NTOI'O 228 47 19
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8. TemaTnueckoe IJIAHUPOBAaHHUE C ONpeaAcJICHUEM OCHOBHBIX BU/I0B y‘lCﬁHOﬁ ACATCJIBbHOCTH CTYACHTOB

Copaepxanne yueOHOro0 MaTepHaJa, JJabopaTopHbie padoThl U

HanmenoBanue O0Bem .
NMpPaKTH4YeCKHe 3aHATHS, BHEAYIHTOPHAS CAaMOCTOSITeIbHAsA OcHoBHbIE BH/IbI Y4eOHOI /1esiTeTbHOCTH CTY/IEHTOB
pa3aenoB U TeM 4acoB
padoTa CTyAeHTOB
1 2 3 4
IToBTOpEHUE Copep:xanne yueOHOTO MaTeprala 10
O3HaKkOMIJIEHHE C POJIBI0 MAaTEMATHKH B HayKe, TEXHHUKE, SKOHOMUKE,
Brenenue 1 “H(OPMAITMOHHBIX TEXHOJIOTUSIX U MPAKTHYECKOH e TSIIbHOCTH.
O3HaKOMJIEHHE C IETSIMH U 33JlauaMi U3y4eHHs] MaTeMaTHKU
BrimonHenune npeoOpa3oBaHuil BRIpRXKEHUH, MpUMeEHSS (HOPMYITBI U3
Kypca anreOpsl; pelieHrne anredpandeckie ypaBHEHHH M HEPaBEHCTB;
[ToBTOpEeHME Kypca anreOphl U TeOMETPUH 7 MIPOBEJCHUE JTOKA3aTEeNbHBIX pacCyKJIEHUN B XOJe peuleHHs 3a1ay;
BIIQJICHHNE OCHOBHBIMH TOHATHSMH O IUIOCKHX T'€OMETPHUYECKUX
(urypax
KomtpoabHast pabora Ne 1. BXO/HOH KOHTDOIS 2 Pemenue anrebpanueckue praBHeHI/Iﬁ U HEpaBEeHCTB; IPOBEJCHHUE
JI0Ka3aTeJbHBIX PAacCyXACHUHN B X0/I€ peLIeHHs 3a/1a4.
Pazpean 1. Copnepxanue yueOHOro Marepuana 6
PazBurne BrmmonHenne apudMeTHUYECKHUX MEWCTBHM Haa YHCIAMH, codveTas
MOHSATHSA 0 YHCJIe YCTHBIC U TUCEMEHHBIEC TIPUEMBI.
Haxoxnenne npuOIMKEHHBIX 3HAYEHWH BEIMYMH M IOTPENIHOCTEH
Tema 1. 2. Pa3zBuTre NOHITHS O YHCIIE 4 N N .
BBIYHCIICHHN (a0CONIOTHOW M OTHOCHTENLHOM); CPaBHEHHE YHCIIOBBIX
BBIPAKEHU.
Haxoxenne ommboK B mpeoOpa3zoBaHMsIX ¥ BEIYUCICHUSIX
Ilpaxkmuuecroe 3ansamue Ne [. JIeWcTBUSL ¢ UPPALMOHATIBHBIMU U 1 H
ax0XJIEeHUE OMIMOOK B MPe00pPa30BaHUAX U BEIYUCIICHUSIX
ENTBIMA YUCIIAMH
Tpaxmuyeckoe 3anamue Ne 2. ]JleficTBUS HajJ KOMIUIEKCHBIMHU 1 Haxoxnenne ommOoK B mpeoOpa3oBaHUAX U BEIYUCICHUSIX
YHCIaMU
Paznen 2. Copepxanue yueOHOro Marepuaa 26
KopHu, crenenu n O3HakOMIIEHHE C TIOHSATHEM KOpHS nN- CTeNeHH, CBOHCTBaMU
Jorapugmsl PaJAMKAIIOB ¥ [IPaBUJIAMU CPABHEHUS KOPHEH.
Tema 2. 1. Kopun i crenemn 8 DopMynHpoBaHUE ONPE/CNCHAS  KOPHI M CBOMCTB  KOpHEH.
Briuucnenue u cpaBHeHHE KOPHEW, BBINOJTHEHUE MPUKUIAKUA 3HAYCHUS
KopHs. OrmpezneneHue pPaBHOCUIBHOCTH BBIPAKEHUN € paguKaiaMu.
O3HaKOMIIEHHE C TIOHITHEM CTETIEHH C JIEHCTBUTEIHHBIM MOKa3aTeJIeM.
[IpeobpazoBanue YHCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COMAEPIKAIINX
Ipaxmuuecxoe 3anamue Ne 3. IlpeoOpazoBaHue BBIpaKCHUH, 1 panukansl. BreimonHeHuwe pacueTtoB 1o (opMynaMm, CoOAepIKaluM
coZiepKalluX paJuKalbl paguKansl, OCYLIECTBIISS HEO0XOIMBbIE MOJCTAHOBKHU u
npeoOpa3zoBanus. Penenre nppanoHaIbHBIX YpaBHEHHH.
Ilpakxmuuecxoe 3ansmue Ne 4. IlpeoOpa3oBaHue BBIpAKEHUH, 1 IIpeobpazoBanne YUCIOBBIX W OYKBEHHBIX BBIPAKCHHH, COACPIKAITUX




CoepKAINX CTEIICHH C IPOOHBIMH W OTPHUIIATEITHHBIMA

cTernieHW. BrpImoiHeHne pacueToB 10 (opMylaMm, COAepKaiuM

MOKa3aTEeNSIMH CTETICHH, OCYIIECTBIISS HE0OXOMMBbIE MOJICTAHOBKH u
peoOpa3oBaHMsl.
Tema 2. 2. Jorapupmp! 5 OsznakomiieHne ¢ moHATHeM Jjorapudma. [IpuMmeHeHne CBOHCTB H
MIPaBHII JTIOTapU(MUPOBAHIS TSI PEIICHUS 3a/1a4.
Ipakmuueckoe 3ansamue Ne 5. IlpeoOpa3oBaHue BBIpAKCHUH, 1 Brruncnenmne JOTapu(GMOB. Brimonaenme npeoOpazoBaHu
COJIepKAIINX CTETICHH H JIOTapU(PMBI BBIpQ)KEHUH, TPUMEHsIs1 POPMYIIBL.
Brinmonnenue npeoOpa3zoBaHuil BEIpaXkeHUH, IpUMEeHEeHHEe (HOpMYIL,
CBSI3aHHBIX CO CBOMCTBaMH CTETIEHEH U Torapu(MOB.
Tema 2. 3. [lokazarenbHble U JorapupMHUUECKHEe ypaBHEHUS U N
HepaBeHCTBA 8 Ompenenenre 00JaCTH TOMYCTUMBIX 3HAYCHHUH norapnq)MquCKorvo
BBIpaKeHUsI. Penenne nokasarenbHbIX, JOTapuPMUIECKUX YpaBHEHHH,
HEPaBEHCTB U CHCTEM.
Ilpakmuueckoe 3anamue Ne 6.  PemieHne mOKa3aTeNbHBIX, 1 o
N Pemrenue mokazarenbHBIX, JOTapU()MUUECKUX YPABHEHHH.
JorapuMUIecKUX ypaBHEHUH, HEPABEHCTB M CUCTEM
BrimonHenune npeodpa3oBaHuil BEIPAKEHHM, TPUMEHEHHE (POpMYIL,
KonTpoabnas padora Ne 2. CteneHn, KOpHU U JOTapUPMBI 1 CBS3aHHBIX CO CBOMCTBaMH CcTernieHed U JorapudmoB. Pemenue
MTOKAa3aTeNbHBIX, JIOTApHPMHUECKUX YPaBHEHUI.
Paznen 3. CopepxaHue yueOHOTro Marepuaia 20
[psiMbie 1 Q@opMynaMpoBKa M NpPUBEAEHHE  JOKa3aTeIbCTB  IPHU3HAKOB
IJIOCKOCTH B MapauIeTbHBIX MPSIMBIX U TDIOCKOCTEH. Pacro3HaBaHme Ha yepTekax H
NMPOCTPaHCTBE MOJIETISIX MMapaJUIeIFHOTO PACIONOKEHHUS TMPSAMBIX H  IHIOCKOCTEH,
apryMEeHTHUPOBAaHUE CBOUX CY>KICHHH.
Tema 3. 1. [lapaymieabHOCT NPSAMBIX U TUIOCKOCTEH 8 DopMynMpoBaHUE OIIPEJEIICHUH, IIPU3HAKOB 5 CBOICTB
MapauIeTbHBIX IIOCKOCTEH.
Uzobpakenne Ha yepTekax U MOJAEIISX PAaCCTOSIHUS 1 000CHOBaHUE
cBoux cyxzaenuil. [Ipumenenue Gopmyn u TeopeM IUTAaHUMETPUH IS
penieHus 3aad.
Pemenwue 3aa4 Ha BEIYHMCIIEHIE TEOMETPUYESCKIX BETMUHUH.
Ilpaxmuuecxoe 3anamue Ne 7. B3auMHOE pacloNOXEHHE .
IOCKOCTOM 1 HpHMeHeHVHe MPU3HAKOB M CBOMCTB pAaCIOJIOKEHUS MPSIMBIX U
TUIOCKOCTEN IPY PEeUIeHnH 3ajau.
AprymMeHTHpOBaHUE CBOUX CYXJICHHUHN 0 B3AUMHOM PACIIOJIOKEHUN
MPOCTPAHCTBEHHBIX  Guryp. @PopMynIHpoBaHHE U JOKa3bIBaHUE
OCHOBHBIX TEOPEM O PACCTOSIHHAX (TEOPEM CYIIECTBOBAHHUSA, CBOICTBA).
Tema 3. 2. [lepnieHAUKYISIPHOCTH MIOCKOCTEH 6 PopmympoBanie OHpCHGHGI}I/IfI, HPHSHAKOB » CBOHCTS
MEPHEHANKYISPHBIX TIJIOCKOCTEH, ABYTPaHHBIX W JIMHEHHBIX YIJIOB.
O3HaKOMIIEHHE C TIOHATHEM apajlIeTbHOTO TPOEKTHPOBAHUS U €T0
cBoiictBaMu. DOPMYJIUPOBAHUE TEOPEMBI O IIOLIAU OPTOrOHAIBHOMN
MIPOEKIIMY MHOTOYTOJIBHUKA.
Ilpaxmuuecroe 3ansimue Ne 8. PellleHue 3amad Ha HaxOXXJEHUE 5 Brimonnenue mMOCTPOEHUS YIIOB MEXAYy NOPSAMBIMUA, HOPSIMOM U

JIBYTPaHHBIX YIJIOB

IIJIOCKOCTBIO, MEXKY IJIOCKOCTAMM IO OIMMMCAHWIO M PpaClIO3HABAHHE X
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Ha MoOJesiX. BrimonHeHUe MMOCTPOCHUA YIJIOB MEXAY MNIPAMBIMH,
HpHMOI;'I U IUIOCKOCTBIO, MEXKAY IUIOCKOCTAMU II0 OIIMCaHUIO U
pacnno3HaBaHUC X Ha MOJCIIAX.

I/I306pa)KCHI/Ie Ha PHCYHKaxX HW KOHCTPYHUPOBAHUC Ha MOACIIAX
NEPNCHAUKYJIAPOB U HAKIIOHHBIX K IINIOCKOCTH, IIPAMBIX, IMapalICIbHBIX

Ipaxmuueckoe 3anamue Ne 9. [lepneHAUKYISIPHOCTD IJIOCKOCTEH 1 S o
IDIOCKOCTEH, YTIIOB MEXAY MPSMOW W IIOCKOCTBI0O W OOOCHOBaHWE
IIOCTPOEHHUSI.
IIpaxmuueckoe zansmue Ne 10. TlocTpoenue mpoeKuit 1 Pewenne  sajad Ha  TIOCTPOCHHC  NPOCKLH. [Moctpoenue
OpPTOTOHATIHFHBIX MPOEKITHN
Koutponbnass pa6ora Ne 3. IlpsMble W IUIOCKOCTH B 1 IIpumenenre Teopur 11 0OOOCHOBAHMS ITOCTPOSHUN M BBIYUCIICHHMA.
IIPOCTPAHCTBE OnpeneneHue ¥ BEIYHCICHNUE PACCTOSHUN B IPOCTPAHCTBE.
Pazpen 4. Conepxanue yueOHOro MaTepuana 10
Kom0unaTopuka WzydeHnne mpaBuin KOMOWHATOPUKK W TIPUMEHEHHE WX TPHU PEIIeHUN
KOMOHWHATOPHBIX 3a/1a4.
Tema 4. 1. OcHOBHBIC MOHATHSI KOMOUHATOPHUKH 4 O3HakOMJICHHE C TOHATUSAMH KOMOWHATOPHKHU: pa3MEIICHUSIMH,
COUYETAHHUSIMH, TIEPECTAHOBKAMHU U ()OPMYIIAMH IS UX BBIYHCIICHUS.
OzHakomiieHne ¢ OmHoMoM HeroToHa 1 TpeyronsHukom [lackans.
Penrenne koMOMHATOPHBIX 3a7]a4 METOJIOM Tiepedopa U 1O MPaBHITy
Tema 4. 2. PernieHre KoMOMHATOPHBIX 3314 3 yMHOXeHHS. OOBSICHCHUE W NMpUMEHEHUEe (OpMYJl Uil BBIYUCICHUS
pa3MelIeHN, IEPECTAHOBOK U COUECTAHUN ITPU PEIICHUH 3a/1a4.
Ilpakmuueckoe 3amamue MNe 1. PemeHue npocTeHmmx 5 Pewienre nmpakTuuecKux 3aad C UCIONb30BAHUEM MOHATUNA U OpPaBHI
KOMOMHATOPHBIX 3a1a4 KOMOHMHATOPUKHU
Pemenne mpakTuyeckux 3afiad ¢ MCHOIH30BAaHUEM MOHATHH U TIPaBUI
KonTpoabnas padora Ne 4. DiieMeHTH KOMOUHATOPUKHU 1
KOMOMHATOPHUKH
Pazpean 5. Copnepxanue yueOHOro Marepuana 20
Koopaunatel u IloBTOpEHHE OCHOBHBIX TIOHSATHA W3 Kypca CpeIHEW IIKOJIBL.
BEKTOpPBI Tema 5. 1. BexTops! B mpocTpaHCTBE 6 O3HakoMJIEHHE C TIOHATHEM BeKTopa. M3yueHue CBOWCTB BEKTOPHBIX
BEJTMYNH.
Ipaxmuuecxoe sansamue Ne [2. Vcnonbp3oBaHHE BEKTOPOB IPH 1 N .
pUMEHEHHEe TEOPHH IIPH PEIISHUH 33124 Ha JICUCTBUS C BEKTOPAMH.
pelIeHUH IPUKIAIHBIX 33124
N3ydenue JekapTOBOM CHUCTEMBI KOOPJIMHAT B IIPOCTPAHCTRBE,
IIOCTPOEHHE TIO0 3aJaHHBIM KOOpJWMHATaM TOYEK M MJIOCKOCTEM,
HAaXO0XJEHUE KOOpAMHAT TOo4eK. M3yueHue CBONCTB BEKTOPHBIX
BEJIMYMH, TPABHUJI PA3I0KEHNUS BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE,
Tema 5. 2. [IpsimoyronpHas cucTeMa KOOPIWHAT B IPOCTPAHCTBE 9 NPABHIL HAXOICICHI KOOPIMHAT BEKTOpa B HPOCTPAHCTIBE, TpaBHil

JEUCTBUN ¢ BEKTOpaMHU, 3aJaHHBIMU KOOPIUHATAMU.

M3yueHnne CKaJIApHOTO TIPOM3BEACHHUS  BEKTOPOB, BEKTOPHOIO
ypaBHEHUS MPSAMON M TIOCKOCTH. O3HAKOMIICHHE C JI0KA3aTEIbCTBAMHU
TEOPEM CTEPEOMETPUM O B3aUMHOM pACIOJOXKEHUU TMPSAMBIX U
IIJIOCKOCTEN € UCITOJIB30BAHUEM BEKTOPOB
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Ilpaxmuuecxoe 3anwsimue Ne [3. CxansipHOE€ TPOU3BEACHUC

[IpumeneHnre Teopun IpH PEUICHUH 33]1a4 Ha JEHCTBHUS C BEKTOPAMH,

BEKTOPOB 1 KOOPAMHATHBIA METON, NPUMEHEHHE  BEKTOPOB JUIA  BLIMHCICHHA
BEJIMYHH YTJIOB M PACCTOSHUIL.
IIpaxmuueckoe 3amusmue Ne [4. Koopaunatel Bekropa. nunHa 1 Haxoxxnenne — ypaBHEeHHH  OKPY)KHOCTH,  CQepbl,  IUIOCKOCTH.
BeKTOpa. JlefcTBUA Hal BEKTOpaMu Briuncnenue paccTosIHUI MEXTy TOUKAMHU.
Ipakmuuecxoe 3anamue Ne 15. VIcions30BaHHe KOOPAWHAT TPH 1 Haxoxmenne  ypaBHEHHH  OKPY)KHOCTH, Cdephl, INIOCKOCTH.
pEIIeHNH MaTeMaTHYECKHUX U IPUKIIAJHBIX 3324 Brruncnenne paccTosiHUN MEXTy TOUKAMH.
[IpumeHeHne Teopun IpU PELICHUH 33]a4 Ha JAECHUCTBHUS C BEKTOPAMH,
Kontpoabnast padora Ne 5. KoopanHaTel 1 BEKTOPBI 1 KOODJMHATHBIA ~ METOJ, NPUMEHEHHE BEKTOPOB JJISI  pEIIeHUsA
NPUKIAJHBIX 33824
Paznean 6. Copepxanue yueOHOTO Marepuaia 32
OCHOBBI W3ydeHne paanaHHOro MeTOAa W3MEPEHHUs YIJIOB BpallleHUs U HX
TPHTOHOMETPHH CBS3U C TpamyCHOW Mepoil. M3o0paxkeHWe YIJIOB BpaIlleHUS Ha
Tema 6. 1. OCHOBHbIE TPUTOHOMETPUYECKHE MOHATUS U 8 OKPY>KHOCTH, COOTHECEHHE BEJIMUMHBI YIJIa C €r0 PaCIOIOKEHUEM.
TOXJIECTBA dopMyIMpOBaHKUE ONPENCICHUN TPUTOHOMETPUYCCKUX (DYHKIMH IS
YIJIOB MOBOPOTAa U OCTPBIX YIJIOB MPSIMOYTOJBHOIO TPEYTrOJbHUKA U
00BSICHEHHE UX B3aMMOCBSI3U
Ilpaxmuuecxoe 3ansimue Ne 16. TpuroHomerpudeckrne QyHKINN 1 Hpnvenerne OCHOBHBIX  TPHTOHOMCTPMHECKHIX — TOMACCIE A
VIJIOB TOBOPOTA BBIYHMCIICHUSI 3HAYEHHH TPUTOHOMETPUUYECKMX (PYHKIMI MO OJHOW M3
HUX
WzydeHrne oCHOBHBIX (OPMYJ TPUTOHOMETPHUH: (HOPMYIBI CIIOKEHHUS,
yIIBOCHUSI, PEOOPA30BAHUS CYMMBI TPUTOHOMETPHUECKUX (DYHKIHH B
Tema 6. 2. [IpeoOpazoBaHie TPUTOHOMETPUIECKHUX BBIPAKEHUH 8 MIPOU3BEICHHE U TIPON3BEACHUS B CYMMY.
O3HAKOMIIEHHE CO CBOMCTBAMM CHUMMETPUM TOYEK HA EOUHUYHOU
OKPY>KHOCTH W IPUMEHEHHE X JIJIsl BEIBOJA (DOPMYIT IPUBEICHUS
Ilpakmuueckoe  3amamue Ne  17. [IpeobpazoBanue 1 IIpuMeHeHre TpU BBIYMCIEHUM 3HAYEHUS TPUTOHOMETPHUYECKOIO
TPUTOHOMETPHUUYECKHUX BBIPAKEHUN BBIPYKEHHSI M YIIPOIIEHHSI €M0 OCHOBHBIX (DOPMYII TPUTOHOMETPUHU
[IpumeneHne oOmMUX METOMOB pEIICHUS HEPAaBEHCTB, YpaBHEHUH
(mpuBeneHNe K JMHEHHOMY, KBaJpaTHOMY, METOJ paslIoKEHUs Ha
MHO>KHUTEIH, 3aMEHBI TIEPEMEHHOI) npu peleHnu
TPUTOHOMETPUYECKUX YPaBHEHUH U HEPABEHCTB.
Tema 6. 3. TpUroHOMETPHUUECKHE YPAaBHEHNSI 1 HEPABEHCTBA 10 ApPKCHHYC, apKKOCUHYC, apKTaHI'€HC YUCIIa
O3HakOMJIEHHE C TIOHATHEM OOpaTHBIX TPHUTOHOMETPHUYECKHX
¢byHkumii. M3yueHue  omnpeneneHU — apKCHHYca, apKKOCHHYCA,
apKTaHreHca yucia, (opMmyiaupoBaHHE HX, H300pakeHHE Ha
€AMHUYHON OKPYKHOCTH, IPUMEHEHHE TIPH PENICHUH yPaBHEHHH
Ilpakmuueckoe sanamue Ne 8. Pemenne mpocrenmmx 1 Pemenne o dhopMmynaM U TPUTOHOMETPHUIECKOMY KPYTY TIPOCTEHIITIX
TPUTOHOMETPUUECKUX YPAaBHEHUI TPUTOHOMETPUUECKUX YPABHEHU
Ilpakmuuecxkoe 3awamue Ne 9. Pemenue npocTeHImx 1 YMenue OTMEYaTh Ha Kpyre pelIeHus npocTeimmx
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TPUTOHOMETPUIECKUX HEPABEHCTB

TPUTOHOMETPUIECKIX HEPABEHCTB

KonTpoabnas padora Ne 6. OCHOBBI TPUTOHOMETPUU

IIpumenenne OOmMMX METOMOB TIPH  BHEIYHCICHWW  3HAYCHUU
TPUTOHOMETPUYECKUX  BBIPAKCHUM U PEHICHHH  MOPOCTEHIIMX
TPUTOHOMETPUUYCCKUX YPABHEHUN HEPABEHCTB

Paspea 7.
DYyHKUNH U
rpagpuxku

Copep:xanne yueOHOTO MaTeprala

22

Tema 7. 1. Ynucnosble QyHKITUN U UX CBOICTBA

O3HaKOMIJIEHHE C TIOHSTHEM IepeMEeHHOH, MpUMepaMH 3aBUCHUMOCTEH
MeXay TnepeMeHHbiMUA. (O3HakKOMJIGHWE C TOHSATHEM rpaduka,
ONpeACNCHUEe  NPUHAAICKHOCTH  TOYKM  rpaduky  (QyHKIHU.
Ompenenenre 10  (opMmysie TPOCTEUINEH 3aBUCUMOCTH, BHIA €€
rpa¢uka. BeipaxkeHnue o ¢popmyiie oHOM EepeMEeHHO Yepe3 ApyTrHe.
OsznakomiieHHe ¢ ompenencHueM (yHKIHH, (GOpPMYyITHUpPOBAaHUE €ro.
Haxoxxmenne oOmactm ompeieieHuss W o0JacTH 3HAYCHUH (QYHKITHH.
OzHakomiieHHE ¢ TpuMepaMu (YHKIHOHAIBHBIX 3aBHUCHMOCTEH B
p€ajlbHBIX IIpOoLECCax M3 CMCKHBIX JUCHUIIINH. O3HakoMJIeHHE C
JIOKa3aTeIbHBIMU PACCYXKJIECHUSIMH HEKOTOPBIX CBOWCTB JMHEHHOW M
KBaIpaTHIHON (QYHKIMH, MpPOBEACHUE FWCCICAOBAaHUS JIMHCHHOM,
KYyCOYHO-JIMHEHHOW, IPOOHO-TMHEHHOW W KBagpaTHYHOW (QyHKIHH,
MOCTPOCHUE MX IPa(HKOB.

Ilpakxmuuecxoe sauamue Ne 20. CpoiicTBa (yHKIHH: YETHOCTD,
HEYETHOCTb, IEPUOTUIHOCTD

[Toctpoenune u urenue rpadukoB ¢yHkwid. MccreqoBanue QyHKINM.
Brimonnenue npeobpazoBanuii rpaduka GyHKIAN

Ilpaxmuuecxoe 3awsmue Ne 21. Bo3pacranue u yObIBaHUE
¢byHKIUH. DKCTpEeMyMBI

CocrapiieHue BUJIOB (PYHKIIUH 110 JaHHOMY YCIIOBHIO, PEIICHUE 3a1a4
Ha IKCTPEMYM.

Tema 7. 2. CreneHHble, MOKa3aTebHbIE, JIOTapUPMHUIECKUE H
TPUTOHOMETpPUUECKUE HYHKINUN

Uzyuenne monaTuss oOpaTHOW (yHKIMH, OIpenelieHHe BHIA U
nocTpoeHue rpaduka obpatHoW (YHKIMHM, HaXOXJACHHE ee o0iacTu
oTpeiesieHHs U 00J1acTh 3HaYSHUH.

O3HaKOMJICHHUE € TIOHSTHEM CIIOKHOM (DyHKLIUH.

Brruncnienve 3HaueHM QYHKINI 110 3HAYEHUIO apTyMEHTA.
Omnpenenenue MOJOXKEHUS! TOYKU Ha rpaduke MO ee KOOpAWHATaM H
Ha000poT.

Ucnonb3oBaHne CBOWCTB (QYHKIMA JJsl CpaBHEHUS 3HAYCHUH
cTerneHe u JoraprudmoB.

Ilpakmuuecxoe szanamue Ne 22.
[octpoenune rpadukoB GyHKIMHA

UccnenoBanne ¢GyHKITHI.

[IpumeHeHne cBOMCTB (QYHKIMIA HpPU HCCICAOBAHUU YPaBHEHHH H
pELIeHNH 33/1a4 Ha SKCTPEMYM
[MocTpoenne rpadMKOB CTEIEHHBIX U JIOTapUPMHIECKUX QYHKITHH.

Kontpoannas padora Ne 7. dyHkunu u rpaguku

[Ipumenenne cBOWCTB (YHKIHMHA TPH WMCCIEJOBAHWU YPaBHEHUH U
pELIeHNH 33/1a4 Ha S9KCTPEMYM
[ocTpoenne rpadMKOB CTEMIEHHBIX U JIOTApUPMHIECKUX (QYHKITHH.

Pasznen 8.

Coneprkanue yueOHOr0 MaTepuasia

12

Tema 8. 1. [Ipuzma

Onucanue u XapaKTCPpUCTHKAa MHOTI'OI'paHHUKA, HNEPECUUCICHUE €TI0
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MHororpaHHUKH

3JIEMEHTOB M CBOMCTB.

M3o0OpakeHre MHOTOTPAaHHWKA ¥ BBIMOJTHEHHE IIOCTPOCHUS Ha
M300paXKCHUIX U MOJICIISX.

XapakTepucThka U M300paKEHUE CCUYCHUs, Pa3BEPTKH, BBIYUCIICHUC
IIoIael MOBEPXHOCTEH.

Hcnonp3oBanue TPUOOPETEHHBIX 3HAHUW JUIS HMCCICHOBAHUS U
MOJICIUPOBAHUS HECIOKHBIX 3a71a4.

Ilpakmuuecxoe szanamue Ne 23. Haxoxnenne O0KoOBOH U 1 BrlunciieHue JTUHEWHBIX 3JIEMEHTOB WU YIJIOB B IPOCTPAHCTBEHHBIX
MTOJTHOW TTOBEPXHOCTH MPU3MBI KOH(UTYpanusix, apryMeHTHPOBAHUE CBOUX CYKICHHH.
Onucanve M XapakTepUCTHKAa MHOTOTPAaHHUKA, IEPEYUCIEHUE €ro
3JIEMEHTOB U CBOICTB.
N3o0paxenne MHOTOIpaHHMKA ¥ BBINOJHEHHWE TIOCTPOCHHS Ha
Tema 8. 2. [Tapannenenunen 2
M300paXKESHHUAX ¥ MOJICIISX.
XapakTepucTHKa M U300paKEHUE CCUCHHS, Pa3BEPTKH, BBIYMCIICHUE
IJIOIIAICH HOBEPXHOCTEH.
IIpuMeneHre CBOWCTB CHMMETPHUH TIPH PEIICHUH 3aaad. M3o0pakeHne
Ipakxmuueckoe 3anamue Ne 24. Tlapannenenumnes 1 OCHOBHBIX MHOTOTPaHHHUKOB M BBIMIOJHEHHE PUCYHKOB IO YCJIOBUAM
3a/1a4
Onmcanne W XapaKTePUCTHKA MHOTOTPAaHHUKA, IEPEYUCICHUE ero
3JIEMEHTOB U CBOWCTB.
Uzo0OpakeHne MHOTOTpaHHMKAa W BBIOJHEHHE TIOCTPOCHUS Ha
Tema 8. 3. [upamuna 3 N300paXECHUSIX U MOJIEIISIX.
XapakTepucThKa W M300pa)KEHHE CEYeHUs, Pa3BEePTKH, BBIYUCICHUE
TIoIIaici moBepxHocteil. M300pakeHne OCHOBHBIX MHOTOTPAHHHUKOB
Y BBINIOJIHEHHE PUCYHKOB IO YCJIOBHSIM 3314
[IpumeHeHne CBOMCTB CHMMETPHH TIPH pelIeHnH 3a1ad. Vzo0paxenue
Tpaxmuuecxoe 3auamue Ne 25. Tlupamuna 1 OCHOBHBIX MHOTOTPAHHUKOB W BHIIOJIHEHWE PUCYHKOB TIO YCIOBHUSIM
3a/1a4
Ipaxmuuecxoe 3ansamue Ne26. 3agadn Ha TOCTPOESHUE CEUEHUM 1 Hoctpoenne  mpoctefiiix cererit Ky0a, NPH3MBI, MHPAMHIEL.
[Ipumenenne GakToB U CBEACHNUN U3 TNIAHUMETPHUH.
KoHTpobnast padora Ne 8. MHOrorpanHiKu 1 Ucnonp3oBanne TpHOOPETEHHBIX 3HAHWW JUIS HCCIENOBAaHUS U
MOJIETTUPOBAHUS HECTIOXKHBIX 33]1a4.
Paznen 9. CopepxaHue yueOHOIro Marepuasa 10
Kpyrible Teaa O3HakoMJIGHWE C BHJAMH TeJl BpameHus, (QOpMyJIHMpOBaHUE HUX
OINIpEeAETICHUI U CBOWUCTB.
XapakTepucThuKa W M300paKeHHe TeN BpAaIeHHs, WX Pa3BEepTKH,
Tema 9. 1. Hunmuaap, KoHYC 4 CEYCHUSI.

Pemienne 3amau Ha TMOCTPOCHUE CEUEHUW, BBIYUCICHUE JUIMH,
pacctostHuii, yrioB, momaae. IIpoBejgeHue  JoKa3aTeIbHBIX
pacCy>KJIEHUM NpU pellIeHn! 3a1ad.
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O3HakoMJICHHWE C BHJAMH TeNl BpaileHHus, (QOpMyIrpoBaHUE HUX
OmpeeIeHU U CBOWCTB.

Tema 9. 2. lap, chepa 3 DOopMyIMPOBAHUE TEOPEM O CEYEHHHU 111apa IIIOCKOCTBIO U INIOCKOCTH,
KacaTeJIbHOH K cdepe. XapakTepucTHKa U H300paskeHue Tell BpallleHHs,
WX pa3BEPTKH, CEUCHHUSI.
Ipakmuuecxoe 3anamue Ne 27. OOBEMBI U TTOBEPXHOCTH TEI Pemenme U3az[aq Ha HOCTpoeHI:Ie CCHCHMH, BBIYMCICHMC JUTHH,
BpaleHus 2 paccTOAHUH,  yriios,  IUIOWAfeH. [IpoBenenne  moKa3aTelnbHBIX
paccyKIeHU PH pelIeHn  3a1a4.
IlpumeHeHue CBOMCTB CHUMMETPUM IIpU PEIICHUH 3ajad Ha Tela
KonTposabhas padora Ne 9. Tena u HOBEpXHOCTH BpaICHHUS 1 BpAIMCHHA, KOMOUHAIMIO Tell.
Uzo0OpaskeHne OCHOBHBIX KPYTJBIX Tl W BBIIOJIHEHHE PUCYHKA IO
YCIIOBHIO 331391
Pazpnen 10. Copnepxanue yueOHOro Marepuana 14
Hpol/]f}BO}lHaﬂ O3HakoOMIIEHUE C IIOHATHEM YHCJIOBOH IIOCJICA0BATCIIbHOCTH,
crioco0aMy ee 3a/aHusl, BBIYHCICHUSIMH ee¢ 4ieHOB. O3HaKOMIJICHHE C
Tema 10. 1. [TocneqoBaTensHOCTH U MPEACIIHI 4 TOFATHEM HPEAC/IA HOCACHAOBATEILHOCTH.
O3HakOMJICHHE C BBIYMCICHHEM CYMMBI OECKOHEYHOTO YHCIIOBOTO
psna, Ha TMpHUMEpe BBIYHUCICHUS CYMMBI OECKOHEYHO YyOBIBarolIcH
F€OMETPUYECKON IPOrPECCUMU.
O3HaKOMIJIEHHE C TTOHSATHEM MPOU3BOTHOM.
Uzyuenne u GopmyaupoBaHUe e MEXaHUYECKOTO U T€OMETPUIECKOTO
CMBICTIa, U3YYEHHUE aJITOPUTMa BBIYUCIICHUS MPOU3BOJIHON Ha MpUMEpe
Tema 10. 2. Tpomssonas dyHKIH 7 BBIYHCICHNA MTHOBEHHOW CKOPOCTH U yrioBoro ko3ddunnenta
KacaTeIbHOH.
YcBoenne mpaBwi jauddepeHipoBanus, TaOMUIBI TPOU3BOIHBIX
ANIEMEHTapHbIX (QYHKUWH, TpuMeHeHWe i nuddepeHIrpoBaHus
(hyHKIMI, cOCTaBIEHsI YpaBHEHUS KacaTeIbHOM.
Ilpakmuueckoe 3anamue Ne 28. BpluucieHue MPOU3BOAHOMN C .
1 Pemenwe 3aa4 Ha IpUMEHEHUE OTIPENIEICHHS TPOU3BOHOM
TTOMOIIIBIO OMPEIEICHHUS
Ilpakmuuecxoe  samamue  Ne 29 [IpousBoanbIE 1 [Ipumenenne mpaBun nuddepeHIUpoBaHus, TAOIUIBI TPOU3BOTHBIX
TPUTOHOMETPHUYIECKHX U CIOXKHBIX (PYHKIINH AIIeMEHTapHBIX QYHKIWHA Ui auddepeHimpoBanys QyHKITHUH
[IpuMeHeHrne MEXaHWYEeCKOr0 M T€OMETPHUYECKOTO CMBICHA, N3YUYEeHUE
Ilpakxmuueckoe 3anamue Ne  30. I'eomerpuuecknii  u 1 aNropuTMa BBIYUCIIEHUS TPOW3BOAHON HA TIpPUMEpPEe BBIYMCICHUS
MEXaHUYECKHUI CMBICIT POU3BOJHON MIHOBEHHOM CKOPOCTH U YIJIOBOr0 Koa(dduiimenTa kacaTeIbHOM.
CocraBieHue ypaBHEHHUs KacaTeJIbHON B 00LIIEM BHUJIE.
Paznmen 11. CopeprxaHue yueOHOIro Marepuaia 10
IpumeHenue W3yueHue TeopeM O CBS3M CBOHCTB (DYHKIIMH WM NPOU3BOJHOM, HMX
NPOM3BOHOI K Tema 11. 1. IlpumMeHeHHE NPOU3BOAHOM K HCCIEIOBAHHUIO HA 5 (hopMynHupoBKa.

HCCJICAOBAHUIO

MOHOTOHHOCTB U SKCTPEMYMbI

YcraHoBneHHE CBSI3M CBOMCTB (YHKIMH M HPOM3BOAHON MO HX
rpadukam.
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pyHkmmu Tema 11. 2. OTpickaHne HAUOONBIINX ¥ HAUMEHBIINX 3HAYEHUIHA M3yuenue TeopeM O CBS3M CBOWCTB (YHKIIMA M TPOW3BOIHOM,
GyHKIMH (hopMyITUPOBKA HX.
Ilpaxmuueckoe 3ausmue Ne 31. VccnenoBanue (GYHKIMU U [IpuMmeHeHre NPOU3BOMHOW IS PEIICHUS 3aa4 Ha HCCIICIOBAHUC
nocTpoeHue € rpaduka (hyHKIMI
Ilpakmuueckoe 3anamue Ne 32. HawmOombiliee W HauMEHBIIEE IlpumeHeHre NPOW3ZBOAHOM MJiA pEIIEHUs] 3ajlad Ha HaXOXIEHHE
3HaYeHUs QYHKINH HanOO0JIBIIEr0, HANMEHBIIIET0 3HAYCHNS U Ha HaX0XKJIEHHE dSKCTpeMyMa
KonTpoabnaa pa6ora Ne 10. [IpumeHeHue NMpoOW3BOJHON K [IpoBeneHne ¢ TMOMOINBIO IMPOWU3BOAHON MCCISAOBAHUS (PYHKIIUH,
WCCJICJIOBAHUIO (DYHKITHH 3aJlaHHON (hOPMYJION.
Pazmen 12. Copep:xanne yueOHOTO MaTeprala
IlepBoodpasHas u Tema 12. 1. TleppooGpassas O3HaKOMIIEHHE C HOHHTI/IUCM nepBooOpasHoii. I3ydenne mpaBmia
HHTerpaj BBIYHCIICHHS TIEPBOOOPa3HON.
Ipaxmuueckoe zausmue Ne 33. BwluuciieHHe TMEPBOOOPA3HBIX Pemienne 3agad Ha CBA3b MEPBOOOPA3HON U €€ MPOU3BOIHOM,
GbyHKIHA BBIYHCJICHHE TIEPBOOOPA3HOM /ISl TaHHOW (DYHKITHHL.
O3HaKkOMIICHHE C IOHSATHEM HHTerpana. M3ydeHwe Teopembl
Tema 12. 2. Unterpan Herorona— JleiiGmmma.
dopMupoBaHUE TMPEACTABICHUS 00 OCHOBHBIX MOHATHAX, HACIX U
METOJIaX MAaTEMATHYECKOTO aHAIH3A.
Ilpaxmuueckoe 3ansamue Ne 34. BpluHMClIEHHE ONPEIEICHHOIO
Pemenwie 3amaq Ha BRIYHCIICHIE HHTETpala
WHTErpajia
Ilpaxmuuecrkoe 3amsamue Ne 35. Briuucnenune moomianei Pemenue 3amay Ha TOpPUMEHEHHE WHTErpajga Juisl BBIYUCICHUS
TUIOCKUX (puTyp (hM3MUeCKUX BEIMYWH W IUIOMIA I
Kontpoabnas padora Ne 11. TlepsooGpasas u HHTSrpat Pemenne 3amay Ha NpUMEHEHUE nep3006pav3H0171 W UWHTerpana s
BBIYUCIICHUS (I)I/ISI/I‘ICCKI/IX BCJIMYMH U IINIOIIAaACU
Paznen 13. Copepxanue yueOHOro Marepuaa

HN3mepenus B

O3HakOMJIEHHME C IOHATHSAMH IUIOINAAM M O0OBbeMa, aKCMOMaMH H
CBOMCTBaMHU.

reoMeTpumn
W3yueHue TeopeM O BBIYHMCICHHH OOBEMOB IPOCTPAHCTBEHHBIX TEII,
Tema 13. 1. [Inomaap moBepxHOCTH Te BparieHus. O0beMbl Tel PCLICHKE 33/1a4 HA PUMCHCHHE (POPMY. BLIYHCICHHUS 0OHEMOB.
Wzydenne Gopmyn s BEIMUCIEHUS 00hEMOB MHOTOTPaHHUKOB U TEI
BpaIlCHISI.
O3HAKOMJICHHE€ C METOJOM BBIYMCICHHUS IUIOMIAJAN TTOBEPXHOCTH
cdepsl.
Ilpakxmuueckoe 3anwamue Ne 36. llpuMeHeHHe WHTerpaia ajs Pemienne 3agau  Ha  BBIYMCIEGHHME  IUIOMIAJEd  MOBEPXHOCTU
BBEIYHCIICHHUS TUIOMaAei 1 00HEMOBY MIPOCTPAHCTBEHHBIX TEJ
KoHTpoabHast padora Ne 12, V3MepeHus B reoMeTpuu [Mpumenenne GopmMyit Uisl BRIYUCICHUST 00bEMOB MHOTOIPDAHHUKOB U
TEJ BPAILICHUSI.
Pasnen 14. Conepxanue yueOHOro Marepuana
JIeMeHThI M3yueHne KIAaCCMYECKOTO ONpPENeNICHUS BEPOATHOCTH, CBOWCTB
Teopun Tema 14. 1. DneMeHTHI TEOPHH BEPOATHOCTEN BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.

PaCCMOTpeHI/Ie MIPUMCPOB BbIYHCIICHUA BepO}ITHOCTeﬁ.
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BEPOATHOCTH U

Ipaxmuuecxoe 3anamue Ne 37. Permenue 3a1a4 BEpOSTHOCTHEIMHU

. 1 Pemienue 3agau Ha BBIYHCICHUE BEPOSTHOCTEN COOBITHI
MaTreMaTH4yeckoi | METOMaMHu
. O3HakOMJIGHWE C TIPEACTABICHHEM YHCIOBBIX JAHHBIX M HX
CTATHCTHRH Tema 14. 2. DieMEHTbI MaTEMaTHYCCKON CTATHCTUKH 2 pes A
XapaKTepUCTUKAMH.
Ilpakmuuecxkoe 3awamue Ne 38. Pemenue 3amau 1 Pemenne mnpakTHUecknx 3amad Ha OOpaOOTKYy YHMCIOBBIX IaHHBIX,
MaTEeMaTHYECKON CTaTUCTHKH BBIUUCJICHUE X XapaKTEPUCTUK
Kontpoannasi padora Ne 13. Cratuctuka u  Teopus 1 Pemienne mpakTHdeckMx 3aady Ha BBIYHMCICHUE BEPOSITHOCTEH
BEpOATHOCTEN cOOBITHIA M 00pabOTKY YMCIIOBBIX JaHHBIX
Pazpgea 15. Copep:xanne yueOHOTO MaTeprala 12
YpaBHenus u O3HakOMJIGHHE €  NPOCTEHIIMMH  CBEACHHSMH O  KOPHAX
HepaBeHCTBa anreOpanvdecKux YPABHEHUI, TIOHATHAMH UCCIIE0BAHNS YPABHEHUH 1
CUCTEM ypaBHEHUI.
Tema 15. 1. YpaBHeHUs U CUCTEMBI ypPABHEHHIA 4 N3ydeHue Teopun paBHOCUIILHOCTH YPaBHEHUN U €€ PUMEHEHH.
[loBTOpeHue 3amucy pelIeHHs] CTaHJAPTHBIX YPABHEHUM, NPHUEMOB
npeoOpa3oBaHMsl ypaBHEHUH Ui CBEICHHS K CTaHIApTHOMY
ypaBHeHuU10. [ToBTOpeHHEe OCHOBHBIX IPHEMOB PEILICHHS CHCTEM.
Pemienne panuoHanmbHBIX, HPPALUOHAIBHBIX, IIOKAa3aTENbHBIX U
Ilpakmuuecxoe 3amamue Ne 39. Penienune wupparmioHaIbHBIX P > PP ’ N
ABHEHH 1 TPUTOHOMETPUYECKUX YpaBHEHHUH W cucTeM. Vcrmonb3oBaHHE CBOMCTB
yp U rpaduKoB QyHKIMH U1l pellieHUs] ypaBHEHHH.
O3HakoMieHHE C OOLIMMH BOIPOCAMU DELICHUS HEPABEHCTB H
Tema 15. 2. HepaBencTBa 2 WCTIONIF30BAaHUE CBOWCTB ¥ TpadukoB (YHKIUH TIpH pEIIeHHN
HEPaBEHCTB.
Pemienne HepaBeHCTB W CHCTEM HEPaBEHCTB C IPHUMEHEHHUEM
Ilpakxmuueckoe 3aumamue Ne 40.  PemeHue panroHaJIbHBIX .
o 1 pa3nMYHbBIX CHIOCO0OB. PemieHue cucreM ypaBHEHMH C NPUMEHEHHEM
YpaBHEHUH W HEPABEHCTB
Pa3NUYHbIX CIIOCOOOB.
Pemenne cucreM ypaBHEHHH C MPUMEHEHHEM Pa3IMYHBIX CIIOCOOOB.
Ilpakxmuuecrkoe 3anamue Ne 41.  PelleHne nNoKa3aTeIbHBIX
o 1 Perienne HepaBeHCTB W CHCTEM HEPaBEHCTB C IPUMEHEHHEM
YpaBHEHUH W HEPABEHCTB
Pa3NUYHbIX CIIOCOOOB.
[Ipumenenue MaTeMaTHYECKHX METOZOB st CIICHUS
IHpaxmuuecxoe sanamue Ne 42. Pemenune norapudMuieckux p 0B A p
o 1 CoJiep KaTeNbHBIX 33/1a4 U3 Pa3iMyHbIX O0JIaCTel HayKW W MPAaKTHUKH.
YpaBHEHUH U HEPABEHCTB .
WnTepnpernpoBaHue pe3yJbTaTOB C YIETOM PeaJbHBIX OrPaHUYCHUI
Pemienue ypaBHeHuU# ¢ IpUMEHEHHEM BCEX MPUEMOB (Pa3sIOKEHHs Ha
MHOXHTEIH, BBEJCHUS  HOBBIX  HEHM3BECTHBIX,  IOJCTaHOBKH
KontpoasHas padora Ne 14. YpaBHeHuUs 1 HepaBeHCTBA 2 ’ A ’ o ’

rpadudeckoro Meroja). PemieHre HepaBeHCTB W CUCTEM HEPABEHCTB C
MIPUMEHEHUEM Pa3JIMYHBIX CIIOCO0OB.
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9. IlepeueHb 1a0OPATOPHBIX, NPAKTHYECKUX U APYTUX BHIOB padoT

HEPEYEHDb
KOHTPOJIBHBIX padoT

Konuuecmeo pabom: 14
Koauuecmeso uacoe:19

Ne Ne . Koa-Bo
Ha3Banue KOHTPOJIbHOU PadOTHI
K/p | pa3nena 4acoB
1 Bxoonoti koumponw 2
2 2 Cmenenu, KopHu u j1o2apudmol 1
3 3 IIpsmvie u nrockocmu 6 npocmpancmee 1
4 4 Dnemenmol KOMOUHAMOPUKU 1
5 5 Koopounamwi u eéexmopul 1
6 6 OcHogbl mpu2onomempuu 2
7 7 DyHryuu u epagpuxu 2
8 8 Mmnoeoepannuxu 1
9 9 Tena u nogepxrHocmu 8pawjeHus 1
10 11 IIpumenenue npouzso0HOU K UCCIE008aHUIO PYHKYUU 2
11 12 llepsoobpasznas u unmezpan 1
12 13 H3mepenus 6 ceomempuu 1
13 14 Cmamucmuxa u meopusi 6eposimHocmell 1
14 15 Ypasnenus u nepasencmea 2
INEPEYEHbDb
NPAKTHYECKUX 3aHATHH
Konuuecmeo pabom:42
Konuuecmeo uacos: 47
Ne Ne KoJu-Bo
Ha3BaHue npakTH4YecKOro 3aHATHS
n/p | pasgena JacoB
1 1 leticmsust ¢ uppayuonanbHLIMU U YeablMu YUCIAMU 1
2 eticmeusi Ha0 KOMNIEKCHBIMU YUCIAMU 1
3 IIpeobpaszosanue svipadxicerull, cOOepAHCAUUX PAOUKATbL 1
4 IIpeobpazosanue @vipadicenuti, cooepiIcaujux cmenenu ¢ 1
OPOOHBIMU U OMPUYAMETIbHBIMU NOKA3aMeSAMU
5 2 lIpeobpa3zosanue @vipasiceHutli, coodepicauwjux cmeneHu u 1
Jl02apupmol
5 Pewenue noxazamenvhuvix, nocapugpmuieckux ypasHeHull, 1
HepaseHCcme u cucmem
7 Bzaumnoe pacnonooicenue niockocmeti 1
8 3 Pewenue 3a0au na naxosicoenue 08yepanHuvlx Y208 2
9 Ilepnenouxynapuocme niockocmeti 1
10 Ilocmpoenue npoexyuul 1




11 4 Pewenue npocmetiviux kombunamopHvix 3a0ay 2
12 HUcnonvzosanue 6exkmopog npu peuwieHuu NpUKIaoHbIX 1
3a0au
13 Ckansipnoe npouszgedeHue 8eKmopos 1
14 5 Koopounamwr eexmopa. /[nuna eexmopa. /leticmeus Hao 1
8eKmopamu
15 HUcnonvzosanue KOOpOuHam npu peutenuu 1
Mamemamuyeckux U NPUKIAOHbIX 3a0ay
16 Tpueonomempuuecxue hyHKyuU yeio8 nosopoma 1
17 5 IIpeobpazosanue mpucoHoMempuyecKux 8blpadceHull 1
18 Pewenue npocmetiuiux mpueoHomempuieckux ypagHeHull 1
19 Pewienue 00HopoOHbIX mpueconomempuiecKux ypagHeHutl 1
20 Ceoticmea dyukyuu: YemHoCmey, 1
HeyemHoCmb, NepuoOU4YHOCMb
21 ! Bospacmanue u yovieanue ¢hynkyui. Ixcmpemymol 1
22 Hccneoosanue ¢pynxyuii. [locmpoenue epaghuxos ¢hynkyuil 1
23 Haxoorcoenue 60x0601l u noIHOU NOBEPXHOCMU NPUIMBL 1
24 3 llapannenenuneo 1
25 Ilupamuoa 1
26 3aoauu na nocmpoenue cevyenutl 1
27 9 Obvembl U noBepxXHOCMU mell 8PALeHUs] 2
28 Buviuucnenue npouzeoonoii ¢ nomowvio onpeoenieHus 1
29 10 HpOMS’G’Of)Hble MPULOHOMEMPUYECKUX U CTIOIHCHBIX 1
GyHKYUL
30 l'eomempuueckuil u MexaHuuecKuti CMviCll NPOU3B0OHOU 1
31 11 Hccneoosanue pynkyuu u nocmpoenue eé epaguxa 2
32 Haubonvuee u naumenvuiee snavenus yHKyuu 2
33 Buviuucnenue nepeoobpasznvix ¢hynkyuil 1
34 12 Buviuucnenue onpeodenennoco unmezpana 1
35 Buviuucnenue niowaoeti niockux gueyp 1
36 13 Hpu.f.weﬂenue unmezpana ONsl 8bIYUCIEHUS naowjaeu u 1
06vEM08
37 14 Pewenue 3adau eeposmnocmuvimu memooamu 1
38 Pewenue 3a0au mamemamuueckor cmamucmuxu 1
39 Pewenue uppayuonanvuvix ypasHeruil 1
40 15 Pewenue payuonanonvlx ypasnerutl u Hepagencma 1
41 Pewenue noxazamenvHuvlx ypagueHuu u HepaseHCcms 1
42 Pewenue nocapugpmuueckux ypasnenuti u Hepagencmea 1
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10. Y4eOHo-MeTOAUYECKOE U MATEPHAJIBHO- TEXHUYECKOe o0ecneuyeHue

TpeﬁoBaHI/ISI K MUHUMAJbHOMY MaTCPUHAJIBbHO-TEXHUYCCKOMY odecrieyeHHuI0

Peanuzanusa nporpaMmbl JUCHMIUIMHBL TpeOyeT Haauuus y4eOHOro kaOuHeTa
MaTE€MaTHKU.

O6opynoBanue yueOHOro KabMHeTA:

Mebenb u craimoHapHOe OOOPYJIOBAHME: CTOJBI M CTYJbsl ISl CTYJIEHTOB (10
KOJIMYECTBY OOy4aroluxcs), JOCKa ayAuTOpHas, CTOJ MPErnoAaBaTeNIbCKUil, CTYI
MIPEenoJaBaTesl.

Texauueckue cpencta o0ydeHus; mpoekrop, [1K, mynprrmenua.

CpenctBa 00yueHus:

* JUIs CTYJEHTOB: Yy4YeOHMKH, pabouue TeTpaau; JAEMOHCTPAIlMOHHBbIE TaOJMIIbI;
MaKeThl T€OMETPUYECKUX (UTYp; AUNAKTUYECKUI MaTepuan (KapTOYKH, TECThI);
TEXHUYECKHE CpeACTBa OOyuyeHHs (MyJIbTHUMEIUa MPOEKTOp, KOMIIBIOTEp) IJis
ucnosb3oBanus Ha ypokax UKT;

* I OpernojaBaTels:  KHUTH, METOAMYECKHME PEKOMEHJALMH, NpOorpaMma,
HOYypOYHOE IJIaHUpOBaHue, kKomnbioTep (MHTEpHET).

* HEKOTOPBIE Pa3Jeibl TUCIUILINHBI 3aKPEIUISIOTCS nocpeactsoM tectoB Ha [IK. [l
ATOrO0 HMCHOJIb3yeTCd NakeT NpukiagHeix nporpamMm Microsoft Office 1 YMK
JXKuBas maremMaTuka — 3TO KOMITbIOTEPHAs CUCTEMA MOJICTUPOBAHHUS, UCCIIEI0BAHNUS
Y aHaJIM3a MKUPOKOro Kpyra 3a7ad MaTeMaTHKU.
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11. Cnmcok JuTepatypsl IJIsl CTYI€HTOB W NpPenogaBaTeJis.

1. bammakoB M. WM. Maremaruka: anreOpa ¥ Hayajia MaTeMaTUYECKOTO aHaIM3a,
reOMETpHS: YICOHUK ISl CTYJCHTOB MPO(EeCCHOHATBPHBIX 00pa30BaTEIbHBIX OpPraHU3aIlHi,
ocBamBaronux npodeccuu u crnenuanbHocTy CIT1O. — M., 2017

2. bammakoB M. W. Marematuka: anreOpa ¥ Hayajla MaTeMaTHYECKOTO aHAJU3a,
reomerpusi: COOpHUMK 3aja4 MpO(GUIBHON HANpaBIECHHOCTH: y4eO. mocoOue ISl CTYI.
npodeCCUOHANILHBIX  00pa30oBaTeIbHBIX OpraHM3allii, OCBaWBaloOIIUX Mpodeccun u
cnenmansHocTh CI1O. — M., 2017

3. bammakoB M. M. Maremaruka: anrebpa ¥ Hadajga MaTeMaTUYECKOTO aHAIM3a,
reoMeTpus: 3aJayHuK: y4del. mocobue i CTyl. MpopecCHOHANBHBIX 00pa30BaTeIbHbIX
opraHu3zaiuii, ocBanBaromux mpodeccun u crnenmanbaoct CI10. — M., 2017

4. bammakoB M. WM. Maremaruka: aiaredpa ¥ Hayaja MaT€MaTHYECKOrO aHalW3a,
reoMeTpusi: OJIEKTPOHHBIA  y4yeO.- METOJ. KOMIUIEKC JUIsl CTyA. NpO(PeCcCCHOHATBHBIX
00pa3oBaTeNIbHBIX OpraHU3alyid, OcBauBaIIKX npodeccun U cnenuanbHoctu CI10. — M.,
2017

5. I'yceB B. A., I'puropreB C. I'., UBonruna C. B. Maremaruka: anredpa u Havaia
MaTeMaTU4eCKOr0 aHalh3a, TeOMEeTpUs: YYEOHUK ISl CTYACHTOB MpPO(hecCHOHATBHBIX

00pa3oBaTeNIbHBIX OpraHu3aIliii, ocBanBarImuUX npodeccun u cnenuaibHoctu CI10. — M.,
2017

JU1s npenoaBareJien:

1. O6 ob6pazoBanuu B Poccuiickoit deneparuu: dhenepanbHbiii 3aKkoH oT 29.12.2012
No 273-®3 (B pen. ®enepanbubix 3akoHOB 0T 07.05.2013 Ne99-d3, ot 07.06.2013
Ne120-@3, ot 02.07.2013 Nel70-®3, ot 23.07.2013 Ne203-D3, ot 25.11.2013 Ne317-D3,
ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Nel5-®3, 0105.05.2014 Ne84-D3, ot 27.05.2014
Nol135-@3, 04.06.2014 Nel148-d3, ¢ u3Mm., BHeceHHbIMU DenepanbHbIM 3aKOHOM OT
04.06.2014 Ne 145-@3, B pea. 0103.07.2016, ¢ uzm. ot 19.12.2016)

2. Tlpuka3z MwunuctepctBa oOpazoBanus u Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPXKACHUH (PellepaibHOTO rOCYJapCTBEHHOTO 00Pa30BaTEIbHOTO CTaHAApTa CPETHETO
(TIoJTHOT0) 00IIIETO 00PA30BAHMSY.

3. Ilpuka3z MunucrepctBa obOpazoBanust u Hayku PD ot 31.12.2015 Ne 1578 «O
BHECCHHH M3MEHEHMI B (penepaibHBIl TOCYIapCTBEHHBIN 00pa3oBaTeNbHBIN CTaHAAPT
cpenHero odiero o0pa3zoBaHus, YTBEPKICHHBIN MpuKa3oM MuHHCTEpCTBA 00Opa30BaHUS
n Hayku Poccuiickoit @enepanunn ot 17.05.2012 Ne 413.

4. Tlucemo JlemaprameHTa TOCYJapCTBEHHON TMOJUTHKKA B cdepe MOATOTOBKHU
pabouux kaapos u AI1O MunucrepctBa oopazoBanus u Hayku P® ot 17.03.2015 Ne 06-
259 «PexkoMenpanmuu MO OpraHU3AIlMU TOJYYEHHS CpPEAHEro 00Imero oOpa3oBaHHs B
mpenenaax OCBOCHHs 00pa30oBaTeNbHBIX MPOTpaMM CpeIHEro MpodeccrnoHaIbHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOro o00Iero oOpa3oBaHMs C Y4YE€TOM TpeOOBaHUMN
denepadbHBIX TOCYAAPCTBEHHBIX O00pa30BaTEIbHBIX CTAHAAPTOB M MOTydyaeMOM
npodecCuu WIK CHEIUaIbHOCTH CPeaHEro MPo(EeCcCHOHATBLHOTO 00pa30BaHUS.

5. Ilpumepnass ocHOBHas oOpa3oBaTelbHas MpoOrpaMMa CpPEIHEro  OOIIero
oOpa3zoBaHus, OJOOpeHHass pemieHneM (QenepaabHOr0 y4eOHO- METOIUYECKOTO
o0beanHeHus o 001eMy 00pazoBaHuio (MPOoTokoa OT 28 uroHs 2016r. Ne2/16-3).

6. bammakoB M. . MaremaTuka: KH. I TipenofaBaTess: METo . mocobue. — M.,

40



2014
7. bammaxoB M. U., Lpmranos 1. 1. Meroaudeckoe mocoOue s IMOATOTOBKU K
EI'D. — M., 2014.

HNuTepHeT-pecypceol

1. http://www.fcior.edu.ru (MudopmanrionHsie, TPEHUPOBOUYHBIE U KOHTPOJIHHBIC
MaTepualbl).

2. http://www.school-collection.edu.ru (Enunas KOJUICKIIAN UG POBBIX
00pa3oBaTeIbHBIX PECYPCOB).

3. Exponenta.ru http://www.exponenta.ru Kommnanust Softline. Oo0pa3oBaresbHblit

MaTeMaTUYECKUM cauT. Martepuansl JUisl CTYICHTOB: 33J1a4i C PELICHUSIMU, CIIPABOYHUK

0 MaTeMaTHKe, AIEKTPOHHbBIE KOHCYJIbTAIINH.
4. Tazera «Marematuka» M3narensckoro noma «IlepBoe ceHTAOps»
http://mat.1september.ru
5. Maremaruka B OTkpbsiTOM Koyuiemke http://www.mathematics.ru
6. Maremaruka u oopasoBanue http://www.math.ru
7. MOCKOBCKHMIA IEHTP HEMPEPHIBHOTO MaTeMaTudyeckoro oopazosanust (MIITHMO)
http://www.mccme.ru
8. Allmath.ru — Bcst maremaruka B ogqaoMm mecte http://www.allmath.ru
9. EqWorld: Mup matematudeckux ypaBHeHui http://eqworld.ipmnet.ru
10. Besa snemenTtapHas matematuka: CpemHsss MareMaThdyeckas HWHTEPHET-IITKOJa

http://www.bymath.net
11. 'eometpuueckuii mopran http://www.neive.by.rul
12. I'paduxu Gpyukumii http://graphfunk.narod.ru
13. JIlumakTraeckue MaTeprualibl Mo HHOOPMATHKE U MaTEMATHKE
http://comp-science.narod.ru
14. luckpetHass maremaruka: anroputmbsl (mpoexkt Computer Algorithm Tutor)

http://rain.ifmo.ru/cat/
15. EI'D o maTeMaTHKe: MOJArOTOBKA K TECTUPOBAHHUIO
http://www.uztest.ru
16. 3amayHuK U1 HOATOTOBKY K OJIMMIIMAIaM 1o mareMartuke http://tasks.ceemat.ru

17. 3aHnMarenbHas MaTeMaTHKa — IIKOJIBHUKAM (OJMMIIHAABI, UTPBI, KOHKYPCHI 11O
maTtemaruke) http://www.math-on-line.com

18. UHTepHeT-tipoekT «3amaum» http://www.problems.ru

19. Maremaruueckue »troab! http://www.etudes.ru

20. Matematuka on-line: copaBounas wuHMOpMaIUs B TOMOIIb  CTYICHTY
http://www.mathem.h1.ru

21. Marematuka B TMOMOIIb IIKOJBHUKY U CTYACHTY (TecThl M0 MaTemaTuke online)
http://www.mathtest.ru

22. MareMatuka I IOCTYMAIOIIMX B By3bl http://www.matematika.agava.ru

23. Marematuka: KoHCyIbTallUOHHBIN LIEHTP TpernojaBaresie U BeIMYCKHUKOB MI'Y
http://school.msu.ru
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24. Matemaruka u mporpammupoBanue http://www.mathprog.narod.ru
25. MaremMatuueckue oaIuMIMaabl U OJIMMITUAIHbIE 3amaun http://www.zaba.ru

26. MexTyHapOaHbIH MaTeMaTH4eCKUui KOHKYPC «Kenrypy»
http://www.kenguru.sp.ru

27. MockoBcKas MaTeMaTu4ecKas OJIMMITHAJA IIKOJIbHUKOB
http://olympiads.mccme.ru/mmo/

28. Pemie6nuk.Ru: Briciias maremMaTuka M SKOHOMETPUKAa — 3aJa4yd, PEIICHHUSA

http://www.reshebnik.ru
29. Caiit anementapaoit Mmatematuku Imutpus ['ymmnaa http://www.mathnet.spb.ru

30. Typaup TropomoB — MexayHapoaHass MareMarhyeckas OJuMIOuaaa Jyis
IIKOJIbHUKOB http://www.turgor.ru

31. Caiit MOuH P® http://www.edu.ru

32. http://www.mat.ru

33. O6mmepoccuiickuii MaTemarndeckuii moptan Math-Net.Ru http://www.mathnet.ru

34. Penetutop mo marematuke: http://ege-ok.ru/category/c2-2012/
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Ipuioxxenune Nel

XapaKTepl/ICTI/IKa OCHOBHBIX BU/JI0OB J€ATC/IBHOCTH CTYACHTOB

Conepxanue XapakTepucTHKA OCHOBHBIX BU/IOB YUeOHOH 1esiTeJIbHOCTH CTYIeHTOB (Ha
o0y4eHust YPOBHe yUeOHBIX JeilcTBUIl)

O3HakoMJIeHME C POJbI0 MAaTeMAaTHMKW B HayKe, TEXHUKE, SKOHOMHUKE,

BBenenne MH(OPMALIMOHHBIX TEXHOJIOTHSIX u MIPaKTHYECKON JESITEIIbHOCTH.

O3HakOMJICHHE C UEISIMH U 33/ladaMH U3YYCHUS MATeMaTUKH TPU OCBOCHUU
npodeccuii CI10

AJITEBPA

Pa3eurtue noHsATHSA
0 yucjie

Brimonnenue apupmMeTHyecKux IEHCTBUH HaJ YMCIIAaMH, COYeTash YCTHBIE U
NUCbMEHHBIE IpueMbl. HaxoxaeHue NpuONMKEHHbIX 3HAYEHUH BEJIWYMH U
MOTPENIHOCTEH BBIYMCICHUN (20CONIOTHOM W OTHOCHTENBHOH); CpaBHEHHE
YUCIOBBIX BbIpakeHHH. HaxoxaeHue omuOOK B NpeoOpa3oBaHUIX MU
BBIYHCICHUSIX (OTHOCUTCS KO BCEM IIYHKTAaM IPOrPaMMbl)

KopHu, crenenn,
Jorapupmsi

O3HakoMJICHUE C TOHSTHEM KOPHS N-Ml CTENEeHU, CBOMCTBAMHU paJUKAJIOB U
MpaBWIaMU CpPaBHEHUS KOpHEW. D@OpMYJIMPOBAHUE OINPEICICHUS KOPHSA |
CBOWCTB KOpHEH. BplunciieHMEe U CpaBHEHHE KOPHEH, BBINOJHEHHE MPUKHUIKU
3HaueHus KopHA. [IpeoOpa3zoBaHuMe UYHMCIOBBIX U OYKBEHHBIX BBIPAKCHUH,
CoJiep>KalllNX paauKaibl. BeimogHeHne pacueToB mo GopMyliaM, COAEpKaIIM
paJMKaJIbl, OCYIIECTBIISII HEOOXOJHMMBIE TIOJCTAHOBKM M IPEOOpa3oBaHUS.
OnpeneneHre pPaBHOCWIBHOCTH  BBIPQXEHHMM ¢  pagukanamu. Perenue
HWpPalMOHAIIbHBIX YPABHEHHUI.

O3HakOMIICHHE C IIOHSITHEM CTCIIEHH C JCHCTBUTCILHBIM IIOKA3aTElIeM.
Haxoxxnenue  3HayeHWil  CTEMEHW, HUCHONB3YyS  TPH  HEOOXOAMMOCTHU
WHCTPYMEHTAJIbHBIE CPEJICTBA. 3alKMCBhIBAHME KOpPHSA N-I CTENEeHW B BUIE
CTENEHHU ¢ APOOHBIM MOKa3aTeaeM U Hao00poT.

DopMyJIMPOBAHUE CBOMCTB CTENEHEW. BrIUunCIIeHUE CTENEHeN ¢ palrOHaJIbHbIM
MOKA3aTeJIeM, BBIMOJHEHUE MPUKUIKN 3HAYEHUS CTEIICHU, CPABHEHUE CTEIICHEM.
[Ipeobpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHHH, COAEpPKAIIUX CTEICHH,
MpUMEHssI CBOMCTBA. PemieHne mokaszarenbHbIX ypaBHEHHH. O3HAKOMJIEHUE C
IIPUMEHEHUEM KOPHEU M CTEIEHEN ITPU BBIUMCICHUHN CPENHUX, AEJIEHUN OTpE3Ka
B «30JIOTOM CE€YECHHM». Perenne npukiagHbIX 3a7a4 Ha CIOKHBIC MPOILEHTHI.

IIpeoOpa3oBanue
ajredpanvecKux
BbIPaKEHHU I

Beimonnenue npeoOpa3oBaHuil BbIpaXEeHUH, MpUMEHEHHE (OPMYII, CBSI3aHHBIX
co cBoiicTBaMu creneHeil u jorapudmon. OmnpeneneHne 00JacTU JOMYCTUMBIX
3HaYeHUH Jorapu(MUYECKOro BblpakeHUs. PerieHue norapupMUUEcKuX
YPaBHEHUM.

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE
IMMOHATHUA

W3ydyenue pagmaHHOrO0 MeETOJa M3MEPEHUsS YIJIOB BpallleHHWs M UX CBSA3H C
rpaagycHoii mepoil. M3o0pakeHWe YIJIOB BpalleHUs Ha OKPYXHOCTH,
COOTHECEHHME BEIMYMHBI yIJa C €ro pacnonoxenueMm. @dopmynnpoBaHue
OTpeJIeNIeHUuil TPUrOHOMETPUYECKHX (YHKUUN JUIsl YIJI0B HOBOPOTAa M OCTPBIX
YTJI0B NMPSIMOYTOJILHOTO TPEYrOJIbHUKA U O0BSICHEHHE UX B3aHMOCBSI3H.

OcHOBHBIE
TPUTOHOMETPUYEC
KHe TOKIeCTBa

IIpuMeHeHHEe OCHOBHBIX TPUIOHOMETPUYECKMX TOXKAECTB I BBIYHUCICHUS
3HaYEHUH TPUTOHOMETPUUECKHUX (PYHKIUH 110 OJTHOM U3 HUX.

IIpeoOpa3zoBanus
NMPOCTEeNHIINX
TPUTOHOMETpUYEC
KHX BBIpaKeHHH

W3yuenne 0CHOBHBIX (hOpMYJ TPUTOHOMETPUH: (POPMYIIBI CIIOKEHUS, YABOCHHUS,
peoOpa3oBaHusl CyMMbl TPUTOHOMETPUYECKUX (YHKLUUN B NPOU3BEACHHE U
IIPOU3BEAECHNUS B CYMMY M DPHUMEHEHUE TIIPpd BBIYUCICHUM 3HAYCHUS
TPUTOHOMETPUYECKOTO BBIPAKEHUS W yHpolleHus ero. O3HakOMIIEHHE CO
CBOMCTBAMM CUMMETPUHU TOUYEK HA €IMHUYHON OKPYKHOCTU U NPUMEHEHHUE UX
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JU1s1 BBIBOA (hOPMYJI IPUBEICHUSI.

Pemenne mno QopmynaM © TPUTOHOMETPUYECKOMY KpYIy HpPOCTEHIINX

IIpocreiimmue TPUTOHOMETPUYECKHX ypaBHeHUH. [IprMeHeHHe OOIIMX METONOB peIIeHUs

TPUTOHOMETpPHYeC | YPaBHEHUH (IIpUBEICHHE K JIMHEHHOMY, KBAaApaTHOMY, METOJ Pa3JIOKEHHs Ha

KHe YPABHEHHMSI U | MHOXKMTEIHM, 3aMEHbl IIEPEMEHHOM) MpU pEHIEHUH TPUTOHOMETPUUYECKHUX

HEPaBEHCTBA YpaBHEHMH. YMEHHE OTMe4YaTb Ha  Kpyre pemeHus  [pOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

Apkennye, O3HakomieHHE C TIOHATHEM 00paTHBIX TPUTOHOMETPHUUECKUX ()YHKITHIA.
N3ydyeHune onpeneneHUd apKCHHYCa, apKKOCHHYCa, apKTaHIeHCa 4YHCIa,

APKKOCHHYC,

APKTAHI'CHC YUCJIA

(hopMyIMpoBaHHE HX, U300paXKCHUE HA CAMHUYHOU OKPY>KHOCTH, MPUMEHEHHE
IIPH pEIICHUN ypaBHEHUI.

®YHKIIUU, UX CBOMCTBA U TPA®UKH

O3HaKOMJICHHE C ITOHSATHEM HepeMeHHOfI, nmpuMepamMun 3aBUCUMOCTEH MCXKIY

Dynkcuun, nepeMeHHbIMH.  O3HaKOMJIGHWE C TOHATHEM Tpaduka, OmpeescHHue
MomsiTHe o0 NPUHAIEKHOCTH  TOUKH rpaduky Qynkuuu. OmnpeneneHue 1o cbopMleg
HeNpephIBHOCTH NpOCTeHilei 3aBUCHMOCTH, BUJA €e rpaduka. Beipaxxenune mo gopmyne oxHoU
nepeMeHHol uepe3 apyrue. O3HakoOMJIeHHE C oOIpejaeneHueM (QyHKIuH,
(bymicumm dopmynupoBanue ero. Haxoxngenume obmactu ompeneneHuss U 00gacTu
3HaYEHUN PYHKINH
CpoiicTBa
pyHkumnu. O3HakomJieHHE ¢ MpUMepaMu (PYHKIMOHAIBHBIX 3aBUCUMOCTEH B pealbHbIX
I'padpuueckasn mpoueccax W3 CMEXHBIX AUCHUIIIMH. O3HAaKOMJIEHHME C J0Ka3aTelbHbIMU
WHTEpNpeTalmusi. | PacCy)XIEHUSIMHM HEKOTOPBIX CBOMCTB JIMHEMHOM M KBaJpaTWU4YHON (GYHKUHH,
IIpumepsl MIPOBE/ICHUE MCCIIECOBAHUS JIMHEHHOM, KyCOUHO-TMHEHHOM, APOOHO-ITHHEHHON
(GYHKIMOHAJBHBIX | U KBAaJpaTU4YHOM (yHKUMH, mocTpoeHue ux rpadukos. Iloctpoenue u yrenue
3aBHCMMOCTell B rpadukoB ¢ynkuuii. MccnenoBanne ¢ynkuuu. CocraBieHue BUAOB (YHKIHNA
peanbHbIX [0 JAHHOMY YCJOBMIO, pEIIEHHE 3aJad Ha JKCTpeMyM. DBrlnosHeHne
npoueccax u npeoOpa3oBanuii rpaduka GpyHKIUM
SIBJICHUSIX
N3ydyenne mnousTHs 00paTHOW (YHKIMHU, ONpEJIEIeHHE BHUIA U IOCTPOCHUE
Oo0paTHble rpaduka oOpaTHOM QYHKIIUHM, HAXOXKAECHUE ee 00JIaCTH OIpeeseH st U 00JIacTH
pynkuun 3HaueHuil. [IpumeHeHne CBOWCTB (yHKUMH IpHU HCCIEAOBAHWU YPaBHEHHH U
peleHny 3a1a4 Ha SKkcTpeMyM. O3HaKOMJIEHHE C TMIOHSITHEM CIIOKHON (YHKIINU.
Bbruucnenne 3HaueHundt (QyHKOME 1o 3HaueHUto aprymenta. OmpexaeneHue
MOJIOKEHHUS TOYKM Ha Tpapuke IO ee KOoopauHaTaM M  HaoOOpoT.
Crenennbie, Vcnonb3oBaHue CBOMCTB (YHKUMH Ui CpaBHEHMsI 3HAUYE€HUN cTemeHed u
I — J'IOl“apI/I(ilMOB. [locrpoenne rpaduKOB CTENEHHBIX U norapnq)Mqu(EKHx
¢ynkuuid. PemeHune moxa3aTeNnbHBIX U JIOTApUPMHUUECKUX YpPaBHEHUH U
Jorapupmmuyeckue
" HEPABEHCTB MO  M3BECTHBIM  AIrOPHTMAM. O3HakoMJIeHHE _C  NOHATHEM
TpHIOHOMETpHYEC HENpepbIBHON Mepuoandeckoil ¢GyHKuuu, HopMyIupoBaHUE CBOICTB CHHYcCa U
R — KOCHHYCA, ~ MOCTOCHHE HX rpadukoB. O3HaKOMJIEHHE C NOHATHEM
OBpaTHbIe rapMOHUYECKHUX KOJeOaHUM M MpUMepaMu TapMOHUYECKUX KoJeOaHWi i
ONMCaHUs MPOIEcCOB B (hU3MKE U APYrux oOnacTax 3HaHHs. O3HaKOMIIEHHE C
TPUTOHOMETpHYeC

KHe PyHKIUM

MOHATUEM PaA3pBIBHONW mNepuoanyeckor (yHKIMH, (HOpMYIHpPOBAHHE CBOMCTB
TaHreHca M KOTaHreHca, MocTpoeHue ux rpadukoB. [IpumeHeHue cBOWCTB
GyHKUMN UIs CpaBHEHHs 3HAUEHHH TPUTOHOMETPHUUECKUX (YHKLUH, pelIeHus
TPUTOHOMETPHUECKHUX ypaBHEHHI. Boinonnenue npeodbpazoBanus rpadukoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocaenoBaTeabLHO
CTH

O3HaKkOMJICHHE C TIOHSTHEM YHCIIOBOW IIOCIEIOBATEIBLHOCTH, CIIOCO0aMHU ee
3a/laHusl, BBIUMCICHHUSIMH ¢€¢ wWieHOB. O3HaKOMIIEHHE C TOHITHEM Mpeaena
nocyenoBarenbHOCTH. O3HAKOMJICHHE C BBIYMCICHHEM CYMMBI OCCKOHEYHOTO
YHUCIIOBOTO psifia Ha MPHMEpPE BBIUYUCICHUS CYMMBI OCCKOHEYHO YOBIBaromIeit
reOMETPHUECKOW mporpeccuu. PerneHne 3amad Ha mnpuMeHeHHe (HopMybl
CYMMBbI 0€CKOHEYHO YOBIBAIOIICH T€OMETPUUYECKON MPOrpeccuu
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IIpousBoaHas u ee
NpUMeHeHHe

O3HakoMJICHHE C MOHATHEM NpOHM3BOAHON. V3yueHue u (GopmynupoBaHHUe ee
MEXaHUYECKOT0 U T€OMETPUYECKOT0 CMbICIIA, U3YYEHUE allTOPUTMA BBIYMCICHUS
MPOU3BOIHONW Ha TNpHUMEpE BBIYMCICHUS MTHOBEHHOW CKOPOCTH M YIJIOBOTO
ko3 duureHTa kacareabHol. CocTaBieHHE ypaBHEHUs KacaTelbHOW B 0OIIeM
BujZe. YcCBOeHHE TpaBui IUGPEpeHIMPOBaHUs, TaOIUIBI POU3BOJHBIX
aJIeMEHTapHBIX (YHKIUN, TpuMeHeHue misa auddepeHnupoBanust (QpyHKIUH,
COCTABJICHMSI YpPaBHEHMs KacaTelnbHOU. V3ydeHuwe TeopemM O CBS3U CBOMCTB
GyHKIMH W Tpou3BOAHOW, (opMynupoBka ux. [IpoBeaeHune ¢ HOMOIIBIO
MPOU3BOIHON HCCIIEAOBAaHUS (DYHKIMH, 33aJaHHON (QopmMmyIoi. YcTraHOBIIEHHE
CBSI3W CBOMCTB (DyHKIMM M Hpou3BOAHOW Mo uX rpadukaMm. Ilpumenenue
MIPOU3BOIHOM ISl PELICHHUS 3a]]au Ha HaX0Xk/IeHHEe HauOOoJIbIIer0, HANMEHBIIIETO
3HA4YEeHHUs U Ha HAXOXKJAECHUE SKCTPEMyMa

IlepBooOpa3nas
U MHTerpaJ

O3HakOMJICHHE C MOHATHEM HMHTErpaja U mepBooOpasHoil. M3ydeHne mpaBuia
BBIYMCIICHHS TIepBooOpa3Hod u TeopeMbl HproTona— JleiiOHumna. Pemenue
3aJlad  Ha CBs3b IIEpPBOOOpa3HON W €€ MPOU3BOJIHOM, BBIYUCIIEHUE
nepBooOpazHoi s naHHOM (GyHKuuu. PemeHwe 3amad Ha TpUMEHEHUE
WHTETpaIa JUIsl BEIYUCICHUST (GU3NYCCKUX BEITMIHMH U TUIOIIA ICH

YPABHEHUS U HEPABEHCTBA

O3HakoMJIEeHHE C MPOCTEHIIMMM CBEACHUSAMH O KOpHIX aireOpanyeckux
YPAaBHEHUH, TOHATUSAMHU UCCIEA0BAHUS YPABHEHUN U CUCTEM YPaBHEHUM.
N3ydyenue Teopuy paBHOCHIBHOCTH YPaBHEHHMM U ee npuMeHeHus. [loBTopenue

3alUCH  PEIICHHWs CTaHJAPTHBIX ypPaBHEHHWH, MPHEMOB IPEoOpa30BaHUA
VpasHenus u ypaBHEHMH AJIs CBEJICHHS K CTaHJIapTHOMY YPaBHEHHUIO.
CHETEMBI Pemenne panrOHaJIbHBIX, UI/IppaLII/IOHaJH)HI)IX, HOKa3aTCJ'IBHBIvX u
— TPUTOHOMETPUYECKAX ~YPABHEHUH M CHCTEM. Hcnonb3oBaHue CBOWCTB U
Hepasencrsa u rpaduKoB GYHKIMHA IS PEIICHUS ypaBHele/H/I. IToBTOpEHKHE OCHOBHBIX MTPUEMOB
CHCTeMEL pemieHust cucteM. PelleHue ypaBHEHMM ¢ NpHUMEHEHMEM BCeX IPUEMOB
HepABEeHCTB ¢ (paSHO)KeHI/Iﬂ Ha MHOXKHWTECIIN, BBCIACHHSI HOBBIX HCI/I3BCC:I:HI)IX, IIOACTAaHOBKH,
ABYMS rpadudeckoro Merozaa). PemieHune cucteM ypaBHEHUH C INpUMEHEHHEM
S —— pa3nuuHbIX croco0oB. O3HakomiieHHE C OOIIMMM BOINPOCAMHU PEIIEHUs
HEpaBEHCTB U HCIOJb30BAHUE CBOMCTB M TrpaduKoB (PYHKIMHA NPHU pELIeHUU
HCPaBCHCTB. Pemenne HCPaBCHCTB M CHUCTEM HCPABCHCTB C IPHUMCHCHUCM
pa3nuyHbIX crnocoOoB. IIpuMeHeHHe MaTeMaTHYeCKUX METOIOB JUIsl peIlieHHs
COZepKATENBHBIX 3aJad W3 Pa3IHMYHBIX OOJNIaCTe HAyKM W MPAKTHKH.
VHTepnpeTpoBaHue pe3yJbTaToOB C YUETOM PealbHbIX OrpaHUYEHUH
3JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTHKHA
W3yuenne mpaBuia KOMOMHATOPUKM W TNPUMEHEHHE TpU  PELICHUU
KOMOWHATOPHBIX 3a/1a4. PemeHne KoMOMHATOPHBIX 3a/1a4 METOZOM repedopa u
OCHOBHBIE 0 TpaBUIy YMHOXeHHsA. O3HaKOMJIEHHE C TOHSATHSIMHU KOMOWHATOPUKU:
HOHSTHS pasMEIICHUAMHA, COYCTAHUAMHU, IIEPECTAHOBKAMU U (bOpMy.]'IaMI/I s UX
BbluucieHus. OObACHEHHE W TNpUMEHeHue (OopMyl A BBIYMCICHHS
KOMOUHATOPUKH

pa3MelleHni, NepecTaHOBOK U COYeTaHH MpH pemieHnu 3afad. O3HaKoMIIeHHE
c 6unomom Helorona u TtpeyronbHukoMm Ilackans. Pemienue mpakTHyeckux
3aJ1a4 C MCIOJIb30BaHNEM MOHITUN U MPaBUI KOMOWHATOPUKH

DJIeMEeHTBI TeOpHH

N3yueHne KI1IacCUYECKOr0 OIPENEIICHUs BEPOSTHOCTH, CBOWCTB BEPOSTHOCTH,
TEOpEMBl O CYMME€ BEpOSATHOCTEH. PaccmoTpeHne mNpUMEPOB BBIYUCICHUS

BEpPOSITHOCTEH N N .
BEpOSITHOCTEN. PerieHne 3ajau Ha BEIUMCIIEHUE BEPOSTHOCTEH COOBITHI

IIpeacrasienne

AMHBIX (TAGMIbI O3HaKOMIICHHE C MIPEJICTABICHHEM YMCIIOBBIX TAHHBIX M X XapaKTEPUCTHKAMHU.
inar AMMLL 1 Pemenne nmpakTudeckux 3aaay Ha 0OpabOTKy YMCIOBBIX JTAHHBIX, BBIUUCIICHHUE

P ’ HX XapaKTEPUCTHK
rpaguxmn)
I'EOMETPUS

Ipsambie u @®opmynmupoBKa W TPHUBEICHHWE JOKA3aTeNbCTB IPH3HAKOB  B3aHMMHOTO
MJIOCKOCTH pacIoyio’KeHNs MPSIMBIX M IJIOCKOCTeH. PacrioznaBanue Ha yepTexax U MOJEIsX
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B NMPOCTPAHCTBE

pPa3IMYHBIX CJIy4aeB B3aUMHOIO pACIOJIOKEHHUS MPSIMBIX U IUIOCKOCTEH,
ApryMEHTUPOBAHHE CBOUX CYXIeHHUU. DOpMYyJIUpPOBAHUE OMPEIACICHU,
IIPU3HAKOB U CBOMCTB MapajUICJIbHBIX M MEPHEHAMKYISPHBIX IUIOCKOCTEM,
JNBYTPAHHBIX W JIMHEWHBIX YIJIOB. BBINIONIHEHNE NOCTPOEHUS YIJIOB MEXKIY
IPSIMBIMU, HPSMOW M IUIOCKOCTBIO, MEXIY IUIOCKOCTAMU [0 ONHMCAHHMIO U
pacno3HaBaHME UX Ha Mojensax. [IpumMeHeHne mpU3HAKOB U CBOWCTB
pAacIoyIo’KeHUs] MPSMBIX U IUIOCKOCTEW NMpH pelieHuu 3agad. VMzoOpaxeHue Ha
PUCYHKax M KOHCTPYMPOBAHHME HAa MOJEIIAX MEPIEHIUKYISIPOB U HAKIOHHBIX K
IUIOCKOCTH, MNPSMBIX, NapauieibHbIX IUIOCKOCTEH, YIJIOB MEXAY HIpSIMOH u
IUIOCKOCTBI0O U O0OCHOBaHUE MOCTpoeHHUs. PemieHue 3agauy Ha BBIYHCICHUE
reOMETPUUYECKUX BeIUYMH. ONMCHIBAHUE PACCTOSHUS OT TOYKH JIO IUIOCKOCTH,
OT IPSIMOM A0 IUIOCKOCTH, MEXIY IUIOCKOCTAMH, MEXAY CKPEIIMBAIOLIUMUCS
OpSMBIMHM,  MEXAY  HpPOM3BOJIBHBIMH  (UTypaMH B NPOCTPAHCTBE.
dopMyIMpoBaHUE U JOKa3bIBAaHHME OCHOBHBIX TEOPEM O PACCTOSIHUAX (Teopem
CYIIECTBOBAHMSI, CBOKCTBA). M300pakeHNe Ha YepTexax M MOJIEISIX PACCTOSHUS
1 000CHOBaHHME CBOMX CykIeHuil. OmpeneneHue U BbIUMCICHUE PACCTOSHUN B
npoctpancTBe. [Ipumenenue GopMyn u TeOpeM IUIAHUMETPUH [UIS PELICHUs
3a7a4. O3HAKOMIIGHHE C MOHSATHUEM MapajUIeIbHOTO NPOEKTHUPOBAHUS U €ro
cBoiictBamu. IIpumeHenue Teopuu Uit OOOCHOBaHUS IOCTPOEHUH U
BBIYMCIICHUI. ~ APryMEHTUpPOBaHHE  CBOHUX  CYXIEHHUHW O  B3aUMHOM
Pacnos0KEeHUU NPOCTPAHCTBEHHBIX PUTYP

MHororpaHHUKH

Onucanve M XapakTEpUCTUKA  Pa3IMYHbIX  BHUJOB  MHOTIOI'DAaHHUKOB,
[IEPEUUCIIEHUE HX DJIEMEHTOB U CBOMCTB. M300pa’keHne MHOTOTpaHHUKOB U
BBIIIOJIHEHUE IIOCTPOCHUS HAa HM300paXEHHAX M MOJEISIX MHOIOTPAHHUKOB.
Beluncnenue JMHEWHBIX JJEMEHTOB M YIVIOB B IIPOCTPAHCTBEHHBIX
KOHQUrypauusx, apryMEHTHPOBAHHE CBOMX CYXJIEHHUH. XapakTepucTuka u
U300pake€HUE CEUCHMSl, pa36epmKu MHO202PAHHUKOG, BBIYUCICHUE IIIOMIAJCH
nosepxHocTell. [locTpoeHne npocTedmmx cedeHuit Kyda, MpU3MbI, TUPAMUJIBI.
[Ipumenenue ¢akToB U cBeleHUN M3 IIaHUMETpUU. O3HAKOMJIEHHE C BUJIAMHU
CUMMETPUH B TIPOCTPAHCTBE, (OPMYIMPOBAHUE OIpPENENIeHU! U CBOMCTB.
XapakTepucTuKa CUMMETPUHN TeJl BPALIEHUsS U MHOIOIrpaHHUKOB. [IpuMmenenune
CBOWCTB CHUMMETpPHM INpH pELIeHUH 3ajaad. Vcronp3oBaHHE NPUOOPETEHHBIX
3HAHUU JUJIS UCCIIEIOBAHMS U MOJIETIMPOBAHUS HECIOXKHBIX 3a/ad. M300pakenue
OCHOBHBIX MHOTOI'PAHHHMKOB U BBIIIOJHEHNE PUCYHKOB I10 YCIOBHM 3a1a4

Tenau
MOBEPXHOCTH
BpalleHuA

O3HakoMIJICHHE C BHJIAMH TeJl BpalleHUs, (OPMYITHUPOBAHUE UX OMPEICICHUN U
cBOMCTB. POPMYIUPOBAHUE TEOPEM O CEUECHUH I11apa MIOCKOCTHIO U TNIOCKOCTH,
KacaTtelbHOW K cdepe. XapakTepuUCTHKa M H300paKeHUE Te BpaIICHHS, UX
pa3BepTKHu, cedyeHus. PemieHue 3aiady Ha MOCTPOCHUE CEUEHUW, BBIYUCICHHUE
JUIMH,  PacCTOsiHWM, yrjaoB, 1momazaed. I[lpoBeneHne  goka3aTEIbHBIX
paccyxJieHuil npu pemieHuu 3anad. [IpuMeHeHne CBOWCTB CHMMETPUU MPHU
peIIeHUN 3a/1a4 Ha TeJla BpallleHus, KoMOuHaIuio te. M300pakeHrne 0CHOBHBIX
KPYTIJIBIX T€J U BBINOJHEHNE PUCYHKA MO YCJIOBHIO 33J1a4l

HN3mepenus B
reoMeTpuu

O3HakoMJIEHHE C MOHATHAMM IUIOIAAM M 00beMa, aKCHOMaMU U CBOWCTBAMH.
Pemenue 3amau Ha BhIUKCIEHHE IUIOMIAJEH IMJIOCKMX (QUIYp C MpPUMEHEHUEM
COOTBETCTBYIOUINX (hopMyn M (akTOB M3 IIaHUMeTpuu. M3yueHue teopem o
BBIYHCIICHHUH 00BEMOB POCTPAHCTBEHHBIX TEJ, pElIeHHE 3a7a4 Ha TPUMEHEHNE
¢dbopmyn BeuUCIeHHUST 00beMOB. M3yueHre GopMyIn 17si BBIYUCIECHUS TUIOIAAeH
MOBEPXHOCTE MHOTOTPAaHHMKOB U Tel BpauieHus. O3HaKOMJIEHHE C METO/I0M
BBIUMCIICHUS IUIOLIAIM MOBEPXHOCTH cephl. PemieHne 3amad Ha BBIYHCICHHE
IUIOIA e NOBEPXHOCTH MPOCTPAHCTBEHHBIX TeEI

Koopaunarts! u
BEKTOPbI

O3HakOMJIEHME C TOHATHEM BekTopa. l3yueHue [eKkapTOBOM CHCTEMBI
KOOpJAUHAT B IPOCTPAHCTBE, MOCTPOEHUE IO 33JaHHBIM KOOPAHWHATaM TOYEK U
IJIOCKOCTEM, HAXOXICHUE KOOpAMHAT To4eK. HaxoxneHue ypaBHEHHMU
OKPYKHOCTH, c(epbl, IIIOCKOCTU. BpIunciIeHHE pacCTOSHUM MEXAy TOUYKaMH.
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N3ydyeHne CBONCTB BEKTOPHBIX BEIMYMH, NPABWJI pPa3jIOXKEHUS BEKTOPOB B
TPEXMEPHOM IPOCTPAHCTBE, MPABWJI HAXOXKJIEHUS KOOPAMHAT BEKTOpa B
IIPOCTPAHCTBE, MPABUJI JCHCTBUII C BEKTOpaMH, 3aJaHHBIMH KOOpAMHATAMHU.
[IpuMeHeHne Teopuu Mpu PELICHUH 33/1a4d Ha IeUCTBUS ¢ BeKTOpaMHu. M3yuenue
CKaJSIPHOTO IIPOU3BENEHUS BEKTOPOB, BEKTOPHOIO YPAaBHEHMsI MPSAMON U
mIockocTy. IlpuMeHeHne TeopuM MNpU pEIIEHWH 3aJad Ha JCUCTBUSA C
BEKTOpaMM, KOOPJIMHATHBIK METOJ, NPUMEHEHHE BEKTOPOB JJIsi BBIYHUCICHUS
BEJIMYUH YIJOB U paccTossHUU. O3HAKOMJIEHHWE C J0Ka3aTelIbCTBAMHU TEOPEM
CTEPEOMETPUU O B3aUMHOM pACIHOJOKEHUU MPSAMBIX U IUIOCKOCTEH C
HCIIOJIb30BAHUEM BEKTOPOB
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ITpuioxenne Ne

MunucrepcTBo 0bpazoBanus KpacHosipckoro kpas
Kpaesoe rocynapcTeeHHOE 010KeTHOE TPOheCcCHOHATIBHOE
o0pa3oBaTeIbHOE YUpenIeHHE
«KaHCKuil TEXHUKYM OTpacieBbIX TEXHOJIOTHH U CEbCKOTO X03IHCTBaA

PACCMOTPEH VTBEPXJIEH

Ha 3aCelaHiH METOHYECKOH KOMHCCHH H. 0. 3aMecTHTeNs qupekTopa no YP
ITporokon Ne 5 %

ot «11» mons 2021 r. N O. A. Pettarapar

' g « féﬁ» 0.9 2021 r.
. }/fryl«ﬂ/ 1O. A. AcradreBa
/!

Komnnext 3amaHuii aJist IIPOBEIOCHU SK3aME€Ha
10 AUCITUIIIINHE MaremaTuka

Pazpaborana: AcradneBa FOnus AnexcannpoBHa
@.1.0. npenopasarens

Kanck, 2021 r.

2
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IHosicHuTEeNLHAA 3aNIUCKA

Jns  mpoBeAeHMS MHCbMEHHOTO JK3aMEHa MO0 JUCIHUIUIMHE Maremaruka
HCTIONB3YETCSl OTKPBITBHIA MEPEUYeHb dK3aMEHAlIMOHHBIX paloT. Ilepedens BkiroyaeT 96
paboT, cocTaBJICHHBIX M3 M3MaHuN «COOpHHKA 3alaHUi Il MPOBEACHUS MUCHMEHHOTO
sK3aMeHa 1o maTtemaTuke (Kypc A) m anreOpe m HavaimaMm aHanusa (Kypc B) 3a kypc
cpenneit mkosbl. 11 kmace» (aBtopel: I'.B. lopodees, I''K. Mypasun, E.A. Cenoga,

U3/1aTeNIbCTBO «/JIpodar).

O0pazen; opopMIIEHHS TUTYJIBHOTO JIMCTA MMCbMEHHOM 3K3aMEHAIMOHHOMN padoThI
[IucbMeHHas 3K3aMeHalMOHHAas paboTa
o AucuuIimHe Marematuka
Bapuant Ne

Boimonauit: 00y4aromuics rpynmsl

..
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Kpurtepun oieHOK K NHCHbMEHHOH 3K3aMeHAMOHHOM padoTe 10 AUCHUILIHHE
MaremaTuka

[TucbMeHnHas sK3aMeHaIMOHHAsl paboTa Mo AUCHUIUIMHE MaTteMaThka COCTOUT U3
JBYX 4aCTEM:

llepsas yacms (3amanus 1-7) BKJIIOYAeT MATh 3aJaHUM MO anredbpe W HavajiaM
aHainM3a M JBa TEOMETPUYECKUX 3aJaHHs. YPOBEHb CIOXHOCTH JTHX 3aJaHUM
ompenensiercsi  «TpeboBaHMSIMH K YpPOBHIO  TOATOTOBKA  OOYYArOITUXCS,
IPEe1yCMOTPEHHBIMU TPOTPAMMOIA.

3agaHus TEpBOM YacTH HE TPEOYIOT TPOMO3JKUX BBIYMCICHUM, CIIOKHBIX
npeoOpa3oBaHUil M HECTAaHJAPTHBIX yMoO3akiatoueHud. [[ns ux pemeHus: nocTaToqyHO
YMETh HCIOJb30BaTh OCHOBHBIC OIPEACNICHUs, BJIaJ€Th MHUHUMAJIBHBIM Ha00OpOM
dbopMys1 U anTOpUTMOB. 3aJaHUsI 1O TEOMETPUHU TPeOYIOT, TOMUMO 3HAHUA (PopMyrd U
YMEHHUSI HUMH  TOJIb30BaTbCsl,  OMNPEACIEHHOTO  YPOBHS  CTEPEOMETPHUUYECKUX
MpEJCTaBICHUM, yMEHHsT  paboTaTh C  U300paXEHUSIMH  TPOCTPAHCTBEHHBIX
KoH(purypanuii. B To ke BpeMsi ypoBeHb J0Ka3aTEIbHOCTH MPU BHITIOJTHEHUU 3aJIaHUM
MPEAIOIaraeTcsi MUHUMAaJIbHBIM.

Bmopas uacmb 3k3aMEeHALIMOHHON pabOThl O JUCUUIUIMHE MaremMaThKa COCTOUT
U3 TEOMETPUYECKOTO 3aJaHus (3amanue §), 3aaHus MO ajredpe M HayajgaMm aHajau3a
(3amanue 9) u 3amaHus MO TemMe «DJIEMEHTBhl CTAaTUCTUKU M TEOPUU BEPOSTHOCTEID)
(3amanue 10).

Btopasg wacTth cocraBieHa W3 CTaHIAPTHBIX 3aJaHUN, YPOBEHb CIOKHOCTH
KOTOPBIX HECKOJIBKO BHIIIE, YEM B MIEPBOM YaCTH.

Jlnst momydeHus: OTMETKH «3» (yAOBJIETBOPUTEIHHO) OOYUYAIOIIMICS, JOJIKEH
MPaBUJILHO BBITIONHUTH JIOOBIE TAATH 3amaHuil. OTMeTka «4» (XOpOI0) BHICTABISETCS
MIPU BBIMOJIHEHUM JIIOOBIX cemH 3afaHuid. OTMeTka «5» (OTJIIMYHO) CTaBUTCA 3a JACBATH

BCPHO BBIIIOJIHCHHBIX BaHaHHﬁ.
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IIncsMeHHas 3K3aMeHAMOHHAs1 padoTa mo MaTtemaTuke
Bapuant 1

1. PemnTe HepaBeHCTBO

2
X®—=3X+2 y0
6 + 3x
2. Pemiure HepaBeHCTBO
log, (1—-3x) < 2.

3. JlokasKuTe TOKIAECTBO

1-2c0s’ a
T T —tga-clga

SIN COS &
4. ®ynknus y=f(X) 3aqana ceoum rpapukom. YKakure:
a) obnacth onpeaesieHus PyHKIUY;

0) npu kakux 3HadeHusX x f(x)>0;

B) IDPOMEXKYTKH, Ha KOTOPBIX MPOU3BOJHAA MPUHUMAET MOJOKUTEIbHBIE,
OTPULIATENBHBIE 3HAUYCHHS;

I') KOOPAWHATHI TOYeK rpaduka, B KOTOPHIX KacaTeIbHbIE K HEMY IMapalljieIbHbI OCH
abcruce;

1) HauOoJIbIIIee ¥ HAUMEHBIIIee 3HaYSHUS (PYHKITUH.

5. HaiiTu ToYKH IKCTpeMyMa (PyHKIIMHU

f(X)=3x"—4x> +2
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6. B mpaBuiIbHOM YEeTHIPEXYTOJbHON MUPAMHUJIE IPOBEICHO CEUCHHE Yepe3 CepeIHbI
JIBYX CMEXHBIX CTOPOH OCHOBAHHS M CEPEAMHY HECMEKHOTO C HUM OOKOBOTO
pedpa. KakuM MHOrOyroJbHHMKOM sIBisieTcs 3TO cedeHue? Crenaiite pucyHOK U
OTMETBTE PABHBIE CTOPOHBI MHOI'OYTOJIBHUKA.

7. Pagmyc oOcCHOBaHHs KOHyca paBeH 5 cM, a oOpa3yrolias KoHyca paBHa 13 cwm.
Haitnute o6beM KoHyca.

2
8. HJ'IOHIaI[B OCHOBAaHH:A IIHPpaMUIBI pPaBHA I ™" HHOCKOCTL, ImapauiCiibHasa
OCHOBAHHIO ITUPAaMHUAbI, ACIIUT e€ Ha ABC PaBHOBCIIMKHUC 9aCTH. HaﬁﬂHTe Iomanab
CCUCHMS ITUPAMHUABI.

9. PemnTe ypaBHeHMe
37 -3 =2

10. B ¢upme Takcu B naHHBI MOMEHT cBOOOAHO 10 MamuH: 5 yepHsbIX, 1 xentas u 4
3eneHbiX. [lo BBI30OBY BbIeXaja OJIHA M3 MAalllWH, CIy4ailHO OKa3aBIIasicsi OJMKe
BCEro K 3aka3unky. Haiaure BEepOSTHOCTH TOTO, YTO K HEMY MPHUEACT KEITOe
TaKCH.

Kpurepum ouenkmu:
OtmMmeTka «3» - IATh JIFOOBIX BEPHO BBIITOJHEHHbBIX 33JaHUM;
OtMeTka «4» - ceMb JIF0OBIX BEPHO BHITIOJIHCHHBIX 3aaHUT;

OtMeTKa «5» - ACBATHh JIFOOBIX BEPHO BBIITOJTHEHHBIX 3aJaHUM.
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IIncsMeHHas 3K3aMeHAMOHHAas1 padoTa mo MaremaTuke
Bapuant 2

1. Pemiure HepaBeHCTBO

(X—6)(4x+7) <0
9-x

2. Pemiute ypaBHeHUe

27—5x _ (%)2x+l — 0

3. HaiinuTe KopHM ypaBHeHHS

3tgX = —v'3, mpunamnexamue orpesky [0;27].
4. ®ynknus y=f(X) 3aqana ceoum rpapukom. YKakure:

a) o0nacTh onpeaesieHus PyHKIUY;

0) npu kakux 3HaYeHUAX X f(X)>2;

B) IPOMEKYTKHU, BO3PACTAHUA U TPOMEKYTKH YOBbIBaHUS (QYyHKUUU;

I') KOOPAWHATHI TOYEK rpaduka, B KOTOPBIX KacaTeIbHbIC K HEMY IMapajuieIbHbl OCH
abcruce;

1) HauOoJIbIlIee U HAUMEHbIIIEE 3HaUYCHUS (PYHKIIUH.

5. JMaua ¢pynxums f(X) =3+5x+3x". Haiiaure KOOpAMHATHL TOUKH €& rpaduka, B

KOTOPOH yTi0BOM KOI(PPUITMEHT KacaTeTbHON K HEMY paBeH -7.
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6. Toukmu K, L, M wu N mnpunamgmexar pebpam, HM300paKeHHOW Ha PHUCYHKE
nupamusl. Onpenenure, nepecekarorcss au npsimbie KL 1 MN, otpeskn KN u L

/. Haiinure miomanb cedeHus mapa paauyca 41 cM IUIOCKOCTHIO, TPOBEACHHONW Ha
paccTosiHAM 29 CM OT LIEHTpa 1mapa.

8. B mpsimoyronsHUK co cTopoHamMu 12 ¢cM u 8 cM B MEpBBIH pa3 CBEPHYT B BHIE
OOKOBOW MOBEPXHOCTH MPAaBUIIBHON YETHIPEXYTOJBbHON MPU3MBbI BBICOTON 8 cM, a
BO BTOPOW — MPaBUJIBHOM MPU3MBI C TaKOW k€ BbICOTOW. CpaBHUTE 0OBEMBI ITHX
MIPU3M.

9. Pemmute ypaBHeHHE

log,(x+1)+log, x=1

10. B ¢wupme Takcu B naHHBIN MOMEHT cBOOOAHO 10 mMammH: 5 yepHbIX, 1 kenTas u 4
3eneHbIX. [1o BRI30BY Bblexaja OJHA W3 MAIllMH, CIIy9allHO OKa3aBIIasiCsl Oymxke
BCEr0 K 3aKa3umKy. HaliauTe BEpOSATHOCTH TOTO, YTO K HEMY IPHUEACT 3CIICHOE
TaKCH.

Kpurepuu oueHku:
OtmMmeTka «3» - TSATh JIFOOBIX BEPHO BBHITIOJTHEHHBIX 3a[aHUM;
OtmMmeTka «4» - ceMb JII0OBIX BEPHO BBITIOJIHEHHBIX 3aaHU;

OtMmeTKa «5» - JCBATDH JTHOOBIX BCPHO BLIINTOJIHCHHBIX SaﬂaHHﬁ.
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[puioxenne Ne 3

IIpuMepHbIe TeMbI pedepaToB (A0KJIAA0B), HHAUBUAYAJIbHBIX IPOEKTOB

e HenpepriBHBIE ApOOH.

e [IpuMeHeHHE CIOKHBIX MPOIICHTOB B SKOHOMUYECKHUX pPacueTax.
e [lapamiensHOE MPOCKTHPOBAHUE.

o (CpenHue 3HaYCHUS U UX MPUMEHEHHUE B CTATUCTHKE.

e BexkropHOoe 3a1aHne PSMBIX U TIIOCKOCTEH B MPOCTPAHCTBE.

o (Cli0XeHUE TAPMOHUIECKUX KOJICOAHUH.

e ['paduyeckoe perieHnue ypaBHEHUN U HEPABCHCTB.

e [IpaBWiIbHBIC U MOMYMPABHIbHBIE MHOTOTPAHHUKH.

o KoHnueckue ceueHUs U X MPUMECHECHHE B TEXHUKE.

o [lonsarue nuddepenimana u ero NPUIOKEHHUS.

e (Xxembl NIOBTOPHBIX UCTIBITAHUN bepHymu.

e llccnenoBaHue ypaBHEHHI U HEPABEHCTB C TapaMETPOM.
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IIpunoxenne Ne 4

Hepequb JUIHOCTHBIX PE3yjabTaToB C YUIETOM BOCIIUTATEIbHOM HamnpaBJCHHOCTHN

Bocrnuranve sBhsieTCs OMHON M3 BOXKHEUINUX COCTABISIOMIMX 00pa30BATEIILHOTO
nporiecca.  COBpEeMEHHBI  HAllMOHAJIBHBIM ~ BOCHUTATENbHBIA  HJ€al —  3TO
BBICOKOHPABCTBEHHBIM, TBOPYECKUM, KOMIIETEHTHBIN rpaxaanuH Poccun. Jloctrkenue
o0lIMX KOMIIETEHUMH M JIMYHOCTHBIX pe3ynbTaToB, npenycMoTpeHHbix PI'OC CIIO
[IIIKPC, sBnsercs uenpio pabouedt mnporpaMmbl BocnuTaHus. B cBoro ouepens,
colepkaHue y4eOHOW AMCHMIUIMHBI MaremaTuka 0OecleyuBaeT JIOCTHKEHUE
00y4aroIMMUCS CIEAYIOUX JIMYHOCTHBIX PE3yJIbTaTOB:

Koxa HaumenoBaHmue pe3dyJjibTaTa BOCIUTAHUA

ChopMupOBaHHOCTb OCHOB CaMOpa3BUTUS M CAMOBOCHUTAHHUS B COOTBETCTBUU C
JIP 5 | oOmieuenoBeyeCKUMU HEHHOCTSAMHA M HJeallaMH TPaKIAaHCKOTO OOIIeCTBa; TOTOBHOCTh H
CIIOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPYECKOI U OTBETCTBEHHOM JIESITEIHHOCTH.

TonepanTHOE CO3HAHUE U MOBEIECHUE B MOJIUKYJIBTYPHOM MHUPE, TOTOBHOCTb U CIIOCOOHOCTH
BECTU JUAJIOT C APYTMMH JIIOJIbMM, TOCTHraTh B HEM B3aMMOIIOHMMAHMSI, HAXOJAUThH O0IIMe
LHeJM M COTPYAHHYATh IS HUX JOCTHXKEHHUS, CHOCOOHOCTh IPOTUBOCTOSITH HJIE0JIOTUH
OKCTpEMHU3Ma,  HAIMOHANW3Ma, KceHo(poOWM, TUCKPUMHUHAIMKA 10  COIHMAJIBHBIM,
PEJIUTHO3HBIM, PACOBBIM, HAIlMOHAJIBHBIM IMPU3HAKaM U JAPYTUM HETaTUBHBIM COLUATIbHBIM
SIBJICHUSIM.

JIP 6

HaBbiku coTpynHuUYecTBa CO CBEPCTHHKAMH, JETbMU MJIAQJIIErO BO3pacTa, B3POCIBIMU B
JIP 7 | oGpa3oBarenbHOM, OOIIECTBEHHO IIOJIE3HOM, Y4eOHO-MCCIEN0BATENbCKOM, MPOCKTHON W
Apyrux BuJaax J€ATCIbHOCTH.

JIP 8 HpaBCTBeHHOe CO3HAHUC U TOBECACHUEC HA OCHOBC YCBOCHUA 06H_[e‘{eJ'IOBe‘leCKI/IX LICHHOCTEIA.

['oToBHOCTE ¥ CHOCOOHOCTH K 0O0pa3oBaHWIO, B TOM YHCJIE€ CaMOOOpa30BaHMIO, Ha
JIP9 | mpoTshkeHUH BCEW >KU3HU; CO3HATEIIBHOE OTHOIICHHE K HENPEpPHIBHOMY OOpPa30BaHUIO Kak
YCIIOBUIO yCIIENTHON MTPO(eCcCHOHANBEHON U 00IIECTBEHHON AESITETFHOCTH.

OCTETHYECKOES OTHOIICHHE K MHDPY, BKIIO4Yasd SCTCTUKY 6B1Ta, HAayYHOTO W TCXHHUYCCKOI'O

JIP 10 .

TBOPYECTBA, CIIOPTa, OOIIECTBEHHBIX OTHOIIICHUH.

Oco3HaHHBI BBIOOp Oymyrieil mpodeccuu W BO3MOXKHOCTEH peanu3alud COOCTBEHHBIX
JIp 3 | AMSHEHHBIX IIAHOB; OTHOLICHHE K MpoeCCHOHAIBHON JEATETPHOCTH KaK BO3MOXKHOCTH

y4acTHsl B pEIIEHUHM JMYHBIX, OOIIECTBEHHBIX, TI'OCYJapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX
pooJeM.
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Ipuioxenue S
Coaep:xaHue TUCHUILIMHBI ¢ Y4€TOM NPO(ecCHOHAIBHOI HANIPABJIEHHOCTH

[IpenonaBanne oOmeoOpa3oBaTeabHON OUCHMIUIMHBEL MareMaTHka ¢ Y4eToM
npodeccuoHaTbHON HANPAaBICHHOCTH OCHOBHBIX 00pa30BaTEeNbHBIX MPOrpaMM CPETHETO
npodeccHoHanbHOTO O0pa3oBaHMsl, pealu3yeMbIX Ha ©0a3e OCHOBHOTO OOIIETOo
oOpasoBanus (yrB. Pacnopsokennem Munmnpocsenienus: Poccunt ot 30.04.2021 Ne P-98)
OCYIIECTBIISIETCS 32 CYET BHEAPEHHSI B pab0Uyr0 MPOrpaMMy NPUKIIAIHBIX 33 aHUK:

B cBs3u ¢ 3TMM B CTpYKTypy paboueil mporpammsl 1o o0mieoO0pazoBaTeIbHON
AUCUUIUIMHE MaremaTuka B TPAaKTUYECKHE 3aHSATHS BKIIOUEHBI TEKCTOBBIC 3ajauH,
COOTBETCTBYIOIINE PO ECCHOHAIBHON HAPABICHHOCTH.
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