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1. OBLIAA XAPAKTEPUCTUKA PA}BO‘IEI\/JI I[TPOI'PAMMBI
OBILIEOBPA3OBATEJIbHOU JUCLUIIJIMHBI

MareMaTHuKa

1.1. Mecto
o0pa3oBarteabHoil mporpammbl CIIO:
OO6meoOpazoBaTenbHas aucHUIUIMHA «MaTtemaTuka» ABISIETCS 00s13aTeIbHOM

AUCHHUILTHHBI B npogeccuoHAIBHOM

CTPYKTYpe

JacThIO 00I1e00pa30BaTEILHOTO IIUKJIa 00pa30BaTeIbHON MPOTPaMMbl B COOTBETCTBUH C
®I'OC cnenmansHoctH 38.02.04 Kommepiius

1.2. e u miIaHUupyeMble pe3yJIibTAThl 0CBOEHHUS TUCIHUIJIMHBI:

1.2.1. Heanb (ucCUMIIAHBI

ConepsxaHue TMporpamMMbl 00ITIe00pa30BaTEIPHOM MUCIUTIINHBI «MaTeMaTrukay
HAMpaBJIeHO Ha JIOCTH)KEHUE pEe3yJIbTaTOB €€ U3Y4YeHUsI B COOTBETCTBUHM C
tpeboBanusimu @I'OC COO ¢ yuerom mpodeccuonanbHoi HampasiaeHHoctd PI'OC

CIIO.

1.2.2. Ilmanupyemblie pe3yJibTaThbl OCBOECHHUS 0011e00Pa30BaTE/IbHON TUCHMILIMHBI
B coorBeTcTBUHU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
Oco0oe 3HaueHne auciuIuIMHa uMeeT npu popmupoBanuu u pazsutud OK u T1K.

IInannpyemMbie pe3yJbTaThl 00yUeHUsI
O0mme KOMIEeTEeHINH

Oomue
TOTOBHOCTb K TpPYyIy, OCO3HAHHE

)Iucunrmunapm)le

OK 01 Bsibupats - -BJIAJETh METO/IAMMU JI0KA3aTEIbCTB, aJITOPUTMAMHU

CHOCOOBI pelIeHHs
3ajaq
npodeccruoHaTbLHOM
JIeSATeTbHOCTH
MIPUMEHUTEIIBHO K
Pa3IUYHBIM
KOHTEKCTaM

LIEHHOCTH MacCTepCTBa, TPYI0II00He;
- TOTOBHOCTh K aKTHBHOM JESTEIbHOCTU

TEXHOJOTMYECKOI u COIMAJIBHOM
HaIpaBJIEHHOCTH, CHocOoOHOCTh
WHUITTUPOBATD, IJIAHUPOBATH i
CaMOCTOSITEIBHO ~ BBITIONHATH  TaKylo
JIeSITCILHOCTD;

- MHTEpEC K pa3IU4YHbBIM  cdepam
npodeccroHaNBHO NeaTebHOCTH,
OBilajieHNe YHUBEPCAITLHBIMHE YUCOHBIMH
MO3HABATEJILHBIMH JICHCTBUSIMU:

a) 6a30BbIE JOTUUECKHE ICHCTBUS:

- CaMOCTOSITENIBHO (OPMYITHPOBATH H

aKTyaJIM3HpPOBATh mpobnemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHaBIINBaTh CyIIECTBEHHBIH

MPHU3HAK WJIA OCHOBAHUS ISl CPABHEHHUS,
KJTacCU(PUKAIIN U 00O0OIICHHUS,
- ONpeiensaTh UCIU  JICATCIBHOCTH,

peleHus 3aja4; yMeHre GopMyIHpoBaTh
OTIpeIeNIeHNsI, aKCHOMBI U TEOPEMBI, IPUMEHSATH HX,
MIPOBOJIUTH JJOKA3aTEIbHBIE PACCYKACHUS B X0OJI€
pemeHns 3aaad;

- YMETh OTIePUPOBATh MOHATHUSAMH: CTEIICHb YHCIIA,
Jorapu(M Yrcia; yMEHNE BBITIOIHATH BEIYHCICHHIE
3HAUYEHHUH ¥ IpeoOpa3oBaHus BEIPAKEHHH CO
CTENEHSIMHU U JIorapupmMamMu, mpeoopa3oBaHus
JpOOHO-PALMOHAIIBHBIX BBIPa)KCHUH;

- YMETb OTIEpPUPOBATH MOHATHAMH: PallMOHAJIbHEIE,
HppanyoHaJbHbIE, TI0Ka3aTebHbIE, CTEIICHHBIE,
JorapupMHIECKUE, TPUTOHOMETPHIECKHUE
YpaBHEHHS U HEPABCHCTBA, UX CHCTEME,

- YMETh OIIEPUPOBATH MOHATUAMHE: (DYHKITHS,
HenpepbeIBHAS QYHKIIHS, TPOU3BOJHAS,
repBooOpasHas, OIpeACICHHBI HHTETPAIT; YMETh
HAXOJWUTh MIPON3BOHBIC AIIEMEHTAPHBIX (QYHKINH,
HCTIONB3YS CIPAaBOYHBIE MAaTEPHAIIBI, HCCIEIOBATH B
MIPOCTEHIINX CiTy4asix QyHKINK Ha MOHOTOHHOCTb,




3aAaBaTb I[MapaMeTpbl U KPUTCPHUU UX

JIOCTHIKEHHUS

- BBUIBIATH  3aKOHOMEPHOCTH  H
NPOTHUBOPEYHSI B  PACCMaTPUBAEMBIX
SBJICHISIX;

- BHOCHTH KOPPEKTHBEI B NIESTCIHHOCTD,
OIICHUBATH COOTBETCTBHUE pE3YNIbTAaTOB
[eNsIM, OIICHWBATh PHCKH IOCIEICTBHI
JIeSITCIILHOCTH;

- pa3BUBATh KPEATUBHOE MBIIUICHUE TPU
pelICHUH )KU3HECHHBIX IPOOIeM

0) 6a30BEIC HCCIICOBATECIHCKHUE
JIEUCTBHUS:
- BJIAJICTh HaBBIKAMU y4ueOHO-

HCCIIEI0BATENIbCKON u TIPOEKTHOM
NESATETPHOCTH, HABBIKAMHU Pa3peIICHUS
npobieM;

- BBISBJIATH
CBS3M W
BBIJIBUTATh
HAXOTUTh
JIOKa3aTeNbCTBA
3a/1aBaTh
pelIeHus;
- aHaJM3UpOBaTh TOJyYEHHBIE B XOJE
pemeHus 3a1a9u pEe3yIBTATHL,
KPUTHICCKH OIICHUBATh nux
JIOCTOBEPHOCTb, MIPOTHO3UPOBATH
W3MEHECHUE B HOBBIX YCIIOBHSX;

-- yMeTh TMEPEeHOCHUTh 3HAHWUI B
MO3HABATENIFHYID W IMPAaKTHYECKYIO
00JIaCTH KU3HEACITCIBHOCTH,

- yYMeTh HWHTETPUPOBATh 3HAHUSI U3
pa3HBIX IPEIMETHBIX 00JacTel;

- BBIABUraTh HOBBIC HICH, MPEIarath
OpPHUTHHAJILHBIE TIOAXO0/IbI M PCIICHHS;

W CIHOCOOHOCTh WX HCIOJb30BaHUSA B
MMO3HABATEIHHOMU u COIMaTbHOM
MpaKTHUKe

MIPUYUHHO-CIIEICTBEHHBIE
aKTyalnu3upoBaTh  3ajady,
TUIIOTE3Y €€  peUICHHs,
apryMEHTBI JUISL
CBOUX YTBEPKICHMUIA,
napaMeTppl U KpUTepUu

HaXOJUTh HAaNOOJIBIINE U HANMEHBIINE 3HAYCHHS
(YHKIMIA; CTPOUTH Ipa) KM MHOTOUWICHOB C
HCTIONB30BAHKEM aIlllapaTa MaTeMaTHIeCcKOro
aHaIN3a; IPUMEHATH IPOM3BOAHYIO IIPH PELICHUH
3aja4 Ha JBIDKCHUE; PEIIATh MIPAKTHKO-
OPHEHTHPOBAHHbIE 3aJja4l Ha HAHOONBIINE 1
HaMMEHbIINE 3HAYCHNUS, HA HAXOXKICHUE ITyTH,
CKOPOCTHU M YCKOPEHHUS,;

- YMETh OTIEPUPOBATH MOHATHIMU: PALlUOHATIBHASL
(GyHKIMA, TOKa3aTenbHas GYHKIMS, CTeTIeHHAs
GbyHKIMs, Torapudmudeckas GyHKIHS,
TPUTOHOMETpHUeCcKHe GYHKINHU, OOpaTHbIE
(YHKIMH; YMEHUE CTPOUTH IpadyKu H3yUEHHBIX
(yHKIHH, HCTIOTB30BATH TPAPUKH MIPH U3YICHIH
MIPOILIECCOB M 3aBHCUMOCTEH, TIPH PELICHUH 33139 U3
JpYruX y4eOHBIX IPEIMETOB U 3a7ad U3 PeaIbHOM
KHM3HU; BBIpakKaTh GOPMYIaMHU 3aBUCHMOCTH MEXKIY
BEINYNHAMUY;

- YMETb peIIaTh TEKCTOBBIE 33/1a4M Pa3HbIX TUIIOB (B
TOM YHCJIe Ha MPOLEHTHI, O U YacTH, Ha
JBIDKEHHE, paboTy, CTOMMOCTh TOBApOB U YCIIYT,
HaJIOTH, 3aJ]a4¥ U3 00JIaCTH yIPaBJICHUs JIUYHBIMU U
ceMeiHbIMU (DMHAHCAMU); COCTABIIATH BBIPAKEHHS,
yYpaBHEHHMS, HEPABEHCTBA U UX CHCTEMBI IO YCIOBHUIO
3aJ1a4i, UCCIE0BaTh MOJIyYeHHOE peIlleHHe U
OLICHNBATh MPaBIONOJ00HOCTh PE3YIIbTATOB;

- YMETh OTIEPUPOBATH MOHATHAMH: CPEAHEE
apudmMeTHIecKoe, MeNaHa, HanoobIee 1
HaMMeHbIIee 3HaYCeHUsI, pa3Max, AUCIepcus,
CTaH/IapTHOE OTKJIOHEHHE YHCIIOBOTO Habopa; yMeTh
N3BJIEKaTh, MHTEPIPETHPOBATH HH(POPMALIHIO,
NpeCTaBICHHYIO B TabNHIax, Ha JuarpaMmax,
rpadukax, OTpaKarIlyl0 CBOMCTBA pealbHbIX
MPOIIECCOB U SIBJICHUIL; IPEICTABIATh HH(POPMALIHIO
C TIOMOIIBIO TAabJIHII U TUarpaMM; UCCIIeI0BaTh
CTaTUCTUYECKHE JaHHBIE, B TOM YHCIIE C
MIPUMEHEHHEM IpapUIecKuX METOJIOB U
JJIEKTPOHHBIX CPEJCTB;

- YMETb OTIEPUPOBATH MOHATHAMU: CITyJalHBIN OTBIT
U cIydaifHoe coObITHE, BEPOATHOCTD CIIy4aifHOTO
COOBITHS; YMEHHE BBIYHCIISATH BEPOSITHOCTD C
HCTIONIb30BaHNEM I'PaMuECKUX METOJIOB;
MIPUMEHSATH (HOPMYIIBI CIIOKEHHS U YMHOXECHHUS
BEPOSATHOCTEH, KOMOMHATOPHBIE (PAKTHI U (OPMYITBI
MIPH PEUICHNH 3a/1a4; OIICHUBATh BEPOSATHOCTH
peabHBIX COOBITHIA; 3HAKOMCTBO CO CIIy4alHBIMHU
BEJIMYMHAMH; YMEHUE NPUBOAUTH IPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJBIINX YUCEN B IPHPOTHBIX U
OOIIECTBEHHBIX SIBIICHUSX;

- YMETb OTIEPUPOBATH MOHATHSIMH: TOUKA, IIPsIMasi,
IUIOCKOCTB, ITPOCTPAHCTBO, IBYTPAaHHBIN YToJI,
CKpELIUBAIOIIUECS MPIMBbIE, TapaJIeIbHOCTh U
MIePIEHANKYIISIPHOCTD HPSIMBIX U TUNIOCKOCTEH, YToJl
MEX/Y MPSIMBIMH, YTOJI MEXLy IPSMOM 1
IUIOCKOCTBIO, YTOJI MEXKIY TNIOCKOCTSIMH,
PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE
MEXIY MPSIMBIMH, PACCTOSHUE MEKAY IUIOCKOCTSIMH;
YMEHHE HCII0Ib30BaTh IPH PEIICHUH 3a/1a4
n3y4eHHbIe (DAKTHI U TEOPEMBI INIAHUMETPHH;
yMEHHE OLICHUBATh pa3Mepbl 0OBEKTOB
OKPY’KaIoIIEro MHUpa;

- YMETb ONIEPUPOBATH MOHATHIMHI: MHOTOTPAaHHUK,
CeyeHne MHOTOIpaHHUKA, KyO, napajuieenumnes,




pu3Ma, IupaMuia, Gurypa u noBepxHoOCTb
BpalleHNs, IIWIMHAP, KOHYC, ap, cepa, cedeHus
(burypsI BpaeHus, II0CKOCTh, Kacaromasics chepsl,
LUINHIPA, KOHYCA, TUIOIIAb TOBEPXHOCTH
TTUpaMUIbI, TPU3MBbI, KOHYCA, IIIHHAPA, TUIOMIAb
cdepsrl, 00peM Ky0a, IPSIMOYTOIBHOTO
TapaJuIeNe e 1a, MUPaMAAbL, TPU3MBbI, IIIHHADPA,
KOHYca, [IIapa; yMEHNE H300paxaTh MHOTOTPAHHUKH
1 TMOBEPXHOCTH BPAIEHUS, UX CEYECHUS OT PYKH, C
TIOMOIIBIO YEPTEIKHBIX HHCTPYMEHTOB 1
9JIEKTPOHHBIX CPEJCTB; YMEHHE PacliO3HABATh
CHUMMETPHIO B IPOCTPAHCTBE; YMEHUE PACIIO3HABATH
MIPaBUJIbHbIE MHOTOT'PaHHUKHY;

- YMETbh OTIEPUPOBATH MOHATHAMHU: ABHKCHHUE B
MIPOCTPAHCTBE, MTO00HBIE GUTYPHI B IPOCTPAHCTBE;
HCTIONB30BaTh OTHOIIECHHE IUIOMIAAEH MOBEpXHOCTEH
1 00peMOB IMOOOHBIX (UTYp TIPH PELICHUH 32124,

- YMETbh BBIYHCIIATh TEOMETPUIECKHIE BETMINHBI
(mHa, yrou, mIomans, 00beM, IIOMAb
HOBEPXHOCTH), UCTIOJIb3Ysl H3YUYEeHHbIE (POPMYIIBI 1
METO[IbI;

- YMETb OIEPUPOBATH MOHATUAMHU: NIPSIMOYTOJIbHAs
CHCTeMa KOOPAUHAT, KOOPJMHATHI TOYKH, BEKTOP,
KOOPJIMHATHI BEKTOPA, CKAISIPHOE TIPOU3BENICHHE,
YIoJl MeXIy BEKTOPaMH, CYMMa BEKTOPOB,
MIPOM3BEICHUE BEKTOPA Ha YMCIIO; HAXOANUTD C
TIOMOIIBIO U3YYEHHBIX (OPMYIT KOOPIMHATHI
CEepeIMHBI OTPE3Ka, PACCTOSIHHE MEXKIY IBYyMs
TOYKaMHu;

- YMETh BBIOMPATH MOJIXOISIINH N3yIEeHHBIH METO
JUISL pellieHns 3a]Ja9H, Paclio3HaBaTh
MAaTCMaTHYCCKUC q)aKTI)I U MaTCMAaTHYCCKHUEC MOACIIN
B IIPUPOJHBIX U O6H1€CTBCHHI)IX SIBJICHUSX, B
UCKYCCTBE; YMEHHUE IIPUBOIUTH IIPUMEPHI
MaTEMaTUUECKUX OTKPBITUN POCCUICKOI U MUPOBOI
MaTEMaTUYECKON HAYKH.

- YMETb OTIEPUPOBATH MOHATHAMHU: ONIpEAeIICHHUE,
aKCHOMa, TeopeMa, CIIeJICTBHE, CBOHCTBO, IPU3HAK,
JIOKa3aTeNbCTBO, PABHOCHIIbHBIE (DOPMYIIUPOBKH;
yMeHue GopMyIupoBaTh 00paTHOE U
MIPOTUBOIIOIOXKHOE YTBEPKACHHE, TPUBOIUTH
MIPUMEPBI U KOHTPIPUMEPBI, UCIIOIb30BaTh METO]
MaTeMaTHYECKOMN WHAYKOWUW,; IIPOBOANUTH
JIOKa3aTeNbHBIE PACCYKISHHUS TIPH PELICHHUH 3a/1ad,
OLICHUBATH JIOTUYECKYIO IPABUJIIBHOCTDH
paccyxIeHu;

- YMETH OIEPpHUPOBATH MOHATHUAMU: MHOXKECTBO,
TIOJAMHOKECTBO, OTI€pAIUU HAJLT MHOXKXECTBAMU,
YMEHHE HCIO0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar AJ1sl OIIMCaHUs peaibHBIX ITPOIECCOB U
SIBJICHUH NIPU pELlIeHnH 3a/1a4, B TOM YHCIIE U3
JPYrux y4eOHBIX IPEIMETOB;

- YMETb ONIEPUPOBATH MOHATHAMHU: Tpad, CBI3HBINH
rpad, nepeBo, UK, Tpad Ha MIOCKOCTH; YMEHHE
3a/aBaTh U OMHUCHIBATH I'padbl Pa3TUIHBIMU
Croco0amu; UCII0JIb30BaTh Tpadbl IpH pemIeHUN
3ajay;

- yMeTb CBOOOHO ONIEPUPOBATH MOHITUIMHU:
COYETaHUE, IIEPECTAHOBKA, YUCIIO COUYETAHUH, YHCIIO
nepecTaHoBOK; OnHOM HbloTOHa; ymeHne
MIPUMEHSTh KOMOMHATOPHBIE (DAKTHI M pacCy>KACHUS
JUISL peLlieHNUs 3a/1a4;

-YMETb ONIEpPUPOBATh MOHATHSIMHU: HATYpAJILHOE




YHCIIO0, 1IEJI0€ YHCII0, OCTATOK M0 MOAYJIIO,
pannoHaIbHOE YHCII0, UPPAIMOHAIBEHOE YHUCIIO,
MHOXKECTBA HAaTYPaJIbHBIX, IETIBIX, PALINOHAIBHBIX,
JEHCTBUTENBHBIX YHCEN; YMEHNE UCTIOJIB30BATh
MIPU3HAKH JCTUMOCTH, HANMEHBIINH OO
JETINTENh ¥ HANMEHbIIee 00IIee KpaTHOE, aITOPUTM
EBKimza npu pereHny 3a1a4; 3HAKOMCTBO C
Pa3IMYHBIMH ITO3UIUOHHBIMHA CHCTEMaMHU
CUHUCIICHUS;

- YMETh CBOOO/IHO ONIEpUPOBATH MOHITUSMHU:
CTEIEHb C IETIBIM [T0Ka3aTeIeM, KOPEHb
HaTypaJIbHOH CTEIeHN, CTETIeHb C PallMOHaIbHBIM
TIOKa3aTeJieM, CTEeNeHb C JICHCTBUTEIILHBIM
(BemecTBeHHBIM) TTOKa3aTeeM, JoTrapudm Jrcia,
CHHYC, KOCHHYC W TAHT'€HC MIPOU3BOJIHOTO YHCIIA;

- YMETbh OTIEPUPOBATH MOHATHIAMH: TOXKJIECTBO,
TOXJICCTBEHHOE TIPeoOpa3oBaHue, ypaBHEHNE,
HEpPaBEeHCTBO, CHCTEMa YPaBHEHHUII N HEPABEHCTB,
PaBHOCHUIIBHOCTD YPaBHEHHH, HEPABEHCTB U CHUCTEM,
panuoHalbHbIe, UppalMOHANIBHEIE, TI0Ka3aTeNbHbIE,
CTENCHHbIE, JIOTapUPMUYECKHE,
TPUTOHOMETPUUYECKHE YPAaBHEHUS, HEPaBEHCTBA U
CHCTEMBbI; YMEHHUE pellaTh YpaBHEHUsI, HEPaBEHCTBA
Y CUCTEMBI C TIOMOILBIO Pa3IUYHBIX TIPHEMOB;
pelars ypaBHEeHUs, HEPaBEHCTBA M CHCTEMBI C
rapaMeTpoM; IIPHUMEHSTh YPaBHEHHs, HEPaBEHCTBA,
MX CHCTEMBI AJIS PELICHHUSI MATEMaTHIECKHX 3aa4 U
3aj[a4 U3 pa3IN4HBIX 00JIacTel HAyKU U peabHOH
KH3HU;

-yMeTbh cBOOOJIHO ONEPHUPOBATH MOHATHAMU: TpaduK
¢hyHKUIMH, 0OpaTHAS PYHKIUS, KOMITO3HUIIUS
GbyHKUM, THHEIHAsS QyHKINS, KBagpaTuiHas
GbyHKIMA, cTeneHHass QYHKIMS C LEeJbIM
NoKa3aTesieM, TPUTOHOMETpUUEeCKHe QYHKIIHH,
o0paTHbIE TPUTOHOMETPUYECKUE (DYHKIIHH,
noKaszaTtesbHas U JorapudmMuueckas QyHKIHH;
YMEHHE CTPOUTH rpadMKK (GYHKIUH, BEITIOIHST
npeoOpa3oBaHus rpaduKoB QYHKITHI,

YMEHHE HCII0Ib30BaTh rpaduKu QyHKIUHA 171
W3y4YeHUS TPOIECCOB U 3aBUCUMOCTEH IPH PEIICHUN
3ajia4 U3 ApYTuX y4eOHBIX MPEIMETOB U U3
peanbHON JKU3HM; BBIpaXaTh (hopMynamu
3aBUCHMOCTH MEX/1y BEIMYNHAMHU;

yMeHHEe CBOOOIHO ONIEPHPOBATH HOHITHUSIMH:
YETHOCTH (QYHKIINH, IEPUOTUIHOCT (PYHKIINH,
OrpaHUYE€HHOCTh (PYHKIIMU, MOHOTOHHOCTh
¢yHKIHH, SKCTpeMyM (QYHKIMH, HANOOJIbIIee U
HauMeHblIee 3Ha4eHUs! QYHKIUH Ha IPOMEXYTKE;
yYMEHHE TIPOBOJIUTH HCCIIEIOBAHNE (DYHKINH;
yYMEHHE HCII0Ib30BaTh CBOMCTBA U rpaduKH
(GYHKIMIH JUTS pelIeH:s ypaBHEHNH, HEpaBeHCTB U
3ajia4 ¢ mapameTpaMmu; n3o0paxarh Ha
KOOPJIMHATHOW INIOCKOCTH MHOXKECTBa PEIICHNH
ypaBHEHHI, HEPABEHCTB U X CUCTEM;

- yMeTb CBOOO/IHO ONIEPUPOBATH MOHITHUSMHU:
MIOCIIEA0BATENILHOCTD, apu(hMEeTHIECKAsT IPOTPECCHs],
reoMeTpuyIecKas Iporpeccust, 0eCKOHETHO
yOBIBaromast reoMeTprUUIeCcKas MPOrPeccusi; yMEHHE
3aJ]aBaTh MOCJIEAOBATEILHOCTH, B TOM YHCIIE C
TIOMOILIBIO PEKYPPEHTHBIX (hOPMYIT;

- YMETb ONIEPUPOBATH MOHSATHSIMH: HENIPEPHIBHOCTh
(YHKIMH, aCUMITOTHI rpaduKa GyHKINH, epBast 1
BTOpasi NPON3BOIHASL (QYHKIIMU, TEOMETPUYECKUN 1




(U3MYECKUI CMBICI IPOU3BOIHOM, IIEpBOOOpa3Hasi,
OIIpeIeICHHbII UHTETpaj; yMEHHE HaX0IUTh
acHMNTOTHI Tpaduka QyHKINH; yMEHHUE BBIYNCIATD
TIPOU3BOHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO U
KOMITO3ULUH (DYHKIUH, HAXOJUTh YPaBHCHHUE
KacaTeNmbHOHN K TpaduKy QyHKINY,

YMEHHE HCIIOIb30BaTh IPONU3BOIHYIO [UIS
nccae0BaHus QYHKINH, 111 HAXOKACHUS
HaWJIy4LIEero pelIeHUs B IPUKIIAAHBIX, B TOM YHCIIE
COIMAIbHO-OKOHOMHYECKUX U (PU3NUECKHX 3aa4ax,
JUISL OTIPEJIENICHNS] CKOPOCTH U YCKOPEHHST; HAXOAUTh
IO N U 00BEMBI (GUTYp C TIOMOIBIO HHTEIPaja;
TIPUBOJUTH IPUMEPBI MaTEMaTHYECKOTO
MOJICITHPOBAHUS C TIOMOIIBIO TU( P epeHITHATHHBIX
YpaBHEHU;

- YMETh OTIEPUPOBATH MOHATHAMH: KOMIIJIEKCHOE
YHCII0, CONPSHKEHHBIE KOMIUICKCHBIE YHCIIa, MOAYIIh
1 apTyMEHT KOMIUIEKCHOTO Ynciia, (hopMa 3alncu
KOMIDIEKCHBIX YnCel (TeoMeTpHyecKas,
TPUTOHOMETpHUUECKas U anredpanyeckas); yMeTb
NPOU3BOJIUTH apr(pMeTHIeCKUe NEUCTBHUS C
KOMIUIEKCHBIMU YUCIIAMU; IPUBOJIUTH TIPUMEPEI
UCTIOJIB30BaHMSI KOMIUICKCHBIX YHCET;

- yMeTh CBOOO/IHO OIIEpUPOBATH MOHITUSMH:
cpeHee apupMeTHIeCKoe, MeAnaHa, HanOoJbIlee 1
HaMMEHbIIEe 3HAYCHUSI, pa3Max, JUCIEePCH,
CTaH/apTHOE OTKJIOHEHHUE JISI OTIMCAHUS YHCIOBBIX
JaHHBIX; YMEHUE UCCIIEIOBATh CTATUCTHUECKHE
JIaHHBIE, B TOM YHCIIE C TIPIMEHEHUEM TpahUIECKUX
METO/IOB U 3JIEKTPOHHBIX CPENICTB; Tpaduiecku
HCCIIEI0BAaTh COBMECTHBIE HAOIIOAEHHSI C TIOMOIIBIO
JluarpaMM pacCeuBaHus U JIMHEHHOU PErpecCcuy;

- YMETh HaXOJHUTh BEPOSITHOCTH COOBITHII C
UCIIOJIb30BaHHEM I'paHIECKUX METOJIOB;
NPUMEHSTD JIJIs PelIeHus 3a/1a4 (OPMYJIbI CIIOKEHHS
¥ YMHOXXEHHUS BEPOSITHOCTEH, (HhOpMYITy OTHON
BEpOsITHOCTH, (popmyity bepHyium, koMOMHATOpHbBIE
(axThl 1 POpMyIIB; OLIEHUBATH BEPOSITHOCTH
peanbHBIX COOBITHH; YMEHHUE OTIEpUPOBATH
MIOHATHSAMM: CITydaiiHasi BeJINUNHA, pacrpeiesieHue
BEPOSITHOCTEH, MaTeEMaTHIECKOE 0XKU/IaHME,
JMCTIEPCHS M CTAaHAAPTHOE OTKIIOHEHUE CITyJaiHON
BEJNNYMHBI, QYHKIHH PACTIPEIEIICHUS U TNIOTHOCTH
PaBHOMEPHOT'0, IIOKA3aTeIFHOTO M HOPMAJIFHOTO
pacripe/ieNleHHii; yMEHHE HCIOIb30BATh CBOHCTBA
M3YYeHHBIX pacIpeesieHIH Ui peIIeHus 3a/1a4;
3HaKOMCTBO C ITOHATHSAMM: 3aKOH OOJBIINX YHCE,
METO/1bl BBIOOPOYHBIX MCCIIEIOBAHHI; YMEHHUE
TIPUBOJIUTH IPUMEPHI TIPOSIBICHHS 3aKOHA OOJIBIINX
YHCell B TPUPOIHBIX M OOIIECTBEHHBIX SBIICHUSX;

- YMETh CBOOO/IHO OIIEpUPOBATH MOHATHAMHU: TOUKA,
IpsiMast, TNIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIyY,
IUIOCKUH yToJI, IBYTPaHHBIN Yro, TpeXIpPaHHbII
yTOJ1, IepeCceKaroIIecs, MapauieIbHbIe U
CKpEIIUBAIONINECS MPSIMbIE, TAPaJUIETHFHOCTD U
MIEPIEHANKYIIIPHOCTD HPSMBIX U INIOCKOCTEH, yro
MEXIY MPSIMBIMH, YTOJI MEXKLY IPSAMO 1
IUTOCKOCTBIO, YTOJI MEXAY IIIOCKOCTSMH; YMEHHE
HCTIONB30BAaTh MPU PEIICHUH 337a4 N3yUCHHBIC
(axThl U TEOPEMBI INITAHUMETPHH; YMEHUE
OLICHHMBATb Pa3Mepbl OOBEKTOB B OKPYKArOLIEM
MHpE; YMEHHE ONIEpHPOBATH HOHITUSIMH:
MHOT'OTPaHHHK, CE4eHHE MHOTOTPaHHHUKA,




MIPAaBUIIbHBII MHOTOIPAaHHUK, IPU3Ma, MUPAMUAA,
(urypa u moBepXHOCTh BPALCHUS, IUIMHIP, KOHYC,
map, cdepa, pasBepTKa HOBEPXHOCTH, CEUCHHS
KOHYCa ¥ IMINHIPA, apajuleIbHbIE OCH HIIH
OCHOBAHHIO, CEYEHHE I1apa, TIOCKOCTb,
Kacaromiascs chepsl, TUINHAPA, KOHYCa; yMECHHE
CTPOUTH CEUCHUE MHOTOTPaHHUKA, N300pakaTh
MHOTOTPaHHHKH, (PUTYPHI ¥ TOBEPXHOCTH
BpAIl[EHUs], UX CEUCHUS, B TOM UHUCIIE C IOMOIIBIO
SIEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHATh
CBOMCTBa reOMETPUYECKHUX (PUTYp, CAMOCTOSITEIILHO
(hopMyIHpOBaTH OINIPEAETICHUs H3y4aeMbIX QUryp,
BBIIBUTaTh TUIIOTE3bI O CBOMCTBAX M MpPU3HAKaX
TeOMETPUIECKUX (QUTYp, OOOCHOBBIBATH WITH
OIIPOBEPTaTh UX; YMEHHE NPOBOAUTD
KaccuduKaryo GUryp mo pazInvHbIM PU3HAKAM,
BBINOJIHATH HEOOXOJUMBIE JIOTIOTHUTEIbHBIC
MIOCTPOCHHUS;

- YMETb CBOOOIHO ONIEPUPOBATH MTOHATHIMHU:
wionmaab GUrypsl, 00beM GUrypsl, BeIMYHHA yria,
paccTosiHUE OT TOUKH J0 TNIOCKOCTH, PACCTOSHHE
MEXy IPSAMBIMHU, PACCTOSIHAE MEXAY IJIOCKOCTAMH,
IIOMIAb Cephl, UIOMIA/Ib TOBEPXHOCTH
NUpaMUJIbL, IPU3MBI, KOHYCA, IIUIHHIPA, 00beM
Ky0a, IpsIMOYTOJILHOTO Mapaliesenuesa,
TTUpaMUIbI, TPU3MBI, UIHHAPA, KOHYCa, Iapa;
YMEHHE HaXOAUTh OTHOIICHHE 00BEMOB MOJOOHBIX
uryp;

- yMETh CBOOO/IHO OIIEpHUPOBATH MOHITHUSMHU:
JBIDKECHUE, TTapaJUIeNIbHBIA IEpeHOC, CHMMETPHS Ha
TUIOCKOCTH 1 B IIPOCTPAHCTBE, ITOBOPOT,
npeoOpa3oBaHue MOI00Hs, TOJO0HBIE (PUTYPEI;
yMEHHE Pacrio3HaBaTh PaBHbIE U 10100HbBIE (QUTYPBI,
B TOM YHCJIE B IPHPOJIE, HCKYCCTBE, apXUTEKTYPE;
YMEHHE UCIIOIIB30BaTh T€OMETPUYECKHIE OTHOIICHHUS,
HAXOJUTh F€OMETPHUECKUE BEITMUNHBI (JJIMHA, YTOI,
UIONIa b, 00BbEM) IPH PEICHUH 3a/1a9 U3 JPYTHX
y4eOHBIX TIPEIMETOB U U3 PEANIbHOM KHU3HH;

- yMETh CBOOO/IHO OIIEpHUPOBATH MOHITHUSMHU:
MIPSMOYTOJIbHAs CHCTEMa KOOPAWHAT, BEKTOP,
KOOPJMHATHI TOYKH, KOOPANHATHI BEKTOpa, CyMMa
BEKTOPOB, IPON3BE/ICHIE BEKTOPA HA YHCIIO,
pa3nokKeHHe BEKTOpa 1o 6a3nucy, CKaIIpHOE
MIPOU3BEICHNE, BEKTOPHOE TIPOMU3BEICHHE, YOI
MEX]ly BEKTOpaMH; YMEHHE UCIIOIB30BATh
BEKTOPHBIN ¥ KOOPAUHATHBIA METOX AJIs1 PELLEHUS
TeOMETPUYECKUX 3a7ad U 3a71a9 APYTHX YICOHBIX
MPEIMETOB; ONIEPUPOBATH MOHATUAMU: MaTpUIa 2x2
1 3x3, onpeAenuTenab MaTPULIbl, TEOMETPUIECKUI
CMBICII OTIPEIEIIUTENS;

- YMETb MOJIETUPOBATh PealbHbIE CUTYal[UH Ha
SI3bIKE MAaTEMATHKH; COCTABIISITh BBIPAXKEHMUS,
YPaBHEHHS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBUIO
3aJ1a4M, UCCIIE0BATh MIOCTPOEHHBIE MOJICIH C
HCTIOJIb30BaHUEM alapara anreOpsl,
HMHTEPIIPETHPOBATD MOTyYCHHBIN PE3YIIbTAT;
CTPOUTH MATEMAaTHYECKNE MOJIENHU C TIOMOILBIO
TEOMETPUYECKHX MTOHATHH U BEJINUUH, PEIIaTh
CBSI3aHHBIC C HUIMH IIPAKTHUECKUE 3aJa4H;
COCTaBJISITh BEPOSITHOCTHYIO MOJIENb 1
HMHTEPIPETUPOBATH MOJIyUYEHHBIN pe3yabTaT; periaTh
MIPUKJIAJHBIE 3374 CPEICTBAMH MaTEMaTHUECKOrO
aHaJu3a, B TOM YHCJIE COUUAIBHO-I)KOHOMHUYECKOTO




1 GU3NYECKOTrO XapakTepa;

- yMEHHE BBIOUPATH MOAXOSIUNA METOA ISt
pelIeHus 3a1a41; TOHUMaHNE 3HAYNMOCTH
MaTEeMaTUKH B U3yICHUH NPUPOIHBIX U
OOIIECTBECHHBIX MIPOLIECCOB U SIBICHUI; yMEHHE
pacno3HaBaTh MPOSBICHNAE 3aKOHOB MAaTEMAaTHKU B
HCKYCCTBE, YMEHHE IPHUBOANTH PUMEPHI
MaTeMaTU4YECKUX OTKPBITUM POCCUHCKON 1 MUPOBOU
MaTeMaTU4eCKOH HayKu

OK 02 Hcnonp30BaTh
COBpPEMCHHBIC CPEICTBA
IIOMCKA, aHaJIh3a 1
HHTEPIpPETAIUN
nHdopmanuu, u
UHPOPMAIUOHHBIC
TEXHOJIOTUU IS
BBIIIOJTHEH WS 32124
npodeccHoHaNIbLHON
NIEeATENILHOCTH

B  o6nactu
MO3HAHUS:

-chopMHUPOBaHHOCTH
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pasBUTHS HAYKH u
OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO
Ha JHAJore KyJIbTYp, CIIOCOOCTBYIOILIETO

LHCHHOCTHU Hay4YHOTr' O

MHUPOBO33pPCHUA,

OCO3HAHHIO CBOETO MmecTa B
MOJNUKYIBTYPHOM MHPE;
- COBEpUICHCTBOBAHME S3BIKOBOH |

YUTATEIbCKOW KyJIbTYpHl KaK CpPEACTBa

B3aUMOJEHCTBAS MEXKIy JIOABMH U
TMO3HaHUA MUPaA;

- OCO3HAHME  LIEHHOCTM  Hay4yHOMU
JACATCIBbHOCTH, TOTOBHOCTb
OCYILECTBIIATh IIPOEKTHYIO u
UCCIIENOBATEIBCKYIO JIeSATEIBHOCTD

WHJMBUIYaJIbHO U B TPYIIIIE.
OBnajicHHE YHHUBEPCAIbHBIMU Y4EOHBIMH
NO3HABATEIbHBIMU ACHCTBHAMH:

B) paboTa ¢ mH(popMaIHei:

- BJaACTb  HaBBIKAMH  IOJYYCHUS
UHGOpPMALMK W3 HCTOYHUKOB PpasHBIX

TUIIOB, CaMOCTOSATENIBHO OCYIIECTBIATh
MOWCK, aHaJIMW3, CHUCTEeMAaTH3aIli0 U
HMHTEPIPETALNIO uHpOpPMALUT
Pa3NUYIHBIX BHJIOB U thopm
MIPECTaBICHNUS;

- co3gaBaTh TEKCTBl B  Pa3IMYHBIX
¢opmarax c  yd4eToM  Ha3HAYEHHS

uHGOpMaMK W IENEeBOW ayAnTOpHUH,
BEIOMpast ONTUMAITEHYIO thopmy
NPE/ICTABIICHUS U BU3YallU3alnHy;

- OLICHUBATh JIOCTOBEPHOCT,
JIETUTUMHOCTb uHpopmanmnu, ee
COOTBETCTBHE IIPAaBOBBIM U MOPAJIBHO-
ATUYECKUM HOpMaMm;

- UCIIOJIb30BaTh cpezacTBa
MHPOPMALIMOHHBIX u
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTWH B
penieHun KOTHUTHBHBIX,
KOMMYHHUKAaTUBHBIX M OpraHU3allMOHHBIX
3a1a4 ¢ coOmoneHueM TpeOOBaHUM
9PrOHOMHKH, TEXHHKH 0€3011acHOCTH,
THTHEHBI, pecypcocbepexeHus,
NPAaBOBBIX M JTHUYECKHX HOPM, HOPM
MHPOPMAIMOHHOK 0€30MaCHOCTH;

- BIIAJICTh HAaBBIKAMH PACHO3HABAHUS H

3aIIUATHI nHpopmanmm,
MHPOPMATMOHHON 0e30macHOCTH
JIMYHOCTH

- YMCTb ONEpHUPOBATH IMOHATHAMU: pPallMOHAJTIbHAA

GyHKIMSA, TOKasareibHas (QYHKOWS, CTEleHHas
GbyHKIYA, norapupmMuyecKas byHKIM,
TPUTOHOMETPUUYECKHE byHKIMH, oOpaTHbIe

(YHKIMH; yYMEHHE CTPOUTH TpaduKH H3Y4YEHHBIX
(GYHKIMHA, HMCHONB30BaTh TpadUKH NpPU H3YYECHHH
MIPOILIECCOB M 3aBUCUMOCTEH, NIPH PELICHUH 3a/1a4 u3
JIpYrux yd4eOHBIX NMPEIMETOB M 3a7ad W3 pealbHOH
KHU3HH; BBIPAXaTh (OPMyJIaMU 3aBUCHMOCTH MEXIY
BEINYNHAMY;

- yMeTh OIIEPUPOBATH IOHATHAMHU: TOXJIECTBO,
TOXJICCTBEHHOE  TIpeoOpa3oBaHWE,  ypaBHEHHE,
HEpaBEHCTBO, CHUCTEMa YpaBHEHUH M HEpPaBEHCTB,
PaBHOCWJIBHOCTh YPAaBHEHUH, HEPAaBEHCTB U CHCTEM,
paiyoHaIbHbIe, WppalMOHAJBHBIC, MOKa3aTeIbHbIE,
CTETICHHEIE, norapudmuueckue,
TPUTOHOMETPUYECKHE YpaBHEHHUS, HEPABEHCTBA U
CHCTEMBI; YMETh PElIaTh yPaBHEHMS, HEPAaBEHCTBA U
CHCTEMBI C TIOMOIIBIO Pa3JIMYHBIX IPUEMOB; PENIaTh
yYpaBHEHHSI, HEPAaBEHCTBA M CHCTEMBI C NTApaMETPOM;
MIPUMEHATh YPAaBHEHMS, HEPAaBEHCTBA, MX CHCTEMBI
JUISL pellieHns] MaTeMaTW4ecKuX 3a/1ad M 3ajad u3
Ppa3IMYHBIX 00JIacTel HAYKH U peabHOM KN3HH;

- yMeTb CBOOOJHO ONEPUPOBATH MOHITHUAMHU:
JBIDKEHHE, MapauleIbHbI IMepeHoC, CHMMETpHUs Ha
IUIOCKOCTH W B MPOCTPAHCTBE,  IOBOPOT,
npeoOpa3oBanue Mono0us, T10A00HbIE (UTYpBI;
YMETh paclo3HaBaTh paBHBIC U MOJIOOHBIC (UTYPHI,
B TOM YHCJIE B NPUPOAE, UCKYCCTBE, apXUTEKTYpE;
YMETh HCIOJIb30BaTh I'€OMETPUYECKHE OTHOILICHUS,
HaXOJUTh T€OMETPUUYECKHE BEINYMHBI (JUIMHA, yTod,
IUIomaas, 00beM) NPH pPEIICHUH 337ad M3 JAPYTHX
y4eOHBIX MPEIMETOB U U3 PEasTbHOM KU3HU
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OK 03 IInanupoBats 1
pean30BHIBATh
COOCTBEHHOE
po¢eCCHOHATHHOE
JIMYHOCTHOE Pa3BUTHUE,
HpeINPHHIMATEIIBCKYIO
JeATeIbHOCTD B
po¢eCCHOHATBHOM
ctepe, UCIIOTB30BATH
3HAHMS 110 (HUHAHCOBOU
IpPaMOTHOCTH B
Pa3IMYHBIX )KU3HEHHBIX
CUTYyaLUsIX

B obOmactu
BOCIIUTAHUS:
-~ chOpPMHUPOBAHHOCT HPABCTBEHHOTO
CO3HAHMS, STHYECKOTO IIOBENCHHUS;

- CHOCOOHOCTH OIICHUBATH CUTYALUIO H

AYXOBHO-HPAaBCTBEHHOI'O

NPUHAMATh  OCO3HAHHBIE  PEIICHUS,
OPHEHTHPYSICh Ha MOpaJbHO-
HPaBCTBEHHBIE HOPMBI U [ICHHOCTH;

- OCO3HaHHE JIMYHOTO BKJaJa B

MOCTPOCHUE YCTONYHUBOTO OYIYIIETO;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM
pomutensiM W (WIM) JIPYTHM YiIeHAM
CeMbH, CO3JaHMI0O CEMbH Ha OCHOBE
OCO3HAaHHOTO  TIPUHATHSA  LEHHOCTEH
CEMEHHOM JKM3HH B COOTBETCTBHHM C
TpaguIusIMy HaponoB Poccun;
OsBnaneHnne YHHUBEPCATbHBIMH
PETYIATHBHBIMH ICHCTBUSIMHU:

a) caMOOpTaHM3AITHS:

- CaMOCTOSTENLHO OCYILECTBIIATh
MO3HABATEJILHYIO JeSITeTIbHOCTb,
BBISIBIISITD np06neM1)1, CTaBUTH )44
(dhopMyIHpOBaThH COOCTBCHHBIC 3a7a4y B
o0pa3oBaTeNIbHON  JEATENBHOCTH |
JKU3HCHHBIX CUTYyalluAX;

- CaMOCTOSITENIbHO COCTaBJIATH IUIAH
peuieHuss ~ mpoOJeMbl ¢ YYETOM
HUMEIOIINXCS  PECYPCOB, COOCTBEHHBIX

BO3MOXXHOCTEHN U MPEANOYTEHUH;

- 1aBaTh OLIEHKY HOBBIM CHUTYalHsIM;
CrocoOCTBOBaTh  ()OPMHUPOBAHUIO U
MPOSIBIICHUIO IIHUPOKOW JpyIuIMd B
pasHBIX OOJIaCTSIX 3HAHWH, MOCTOSHHO
MOBBIIATH CBOI 00pa3oBaTeNbHBIA U
KyJbTYPHBII YPOBEHb;

6) CaMOKOHTPOJIb:

UCIIONIb30BaTh HPHUEMBI PeUICKCHH JUIA

OLCHKHM CUTYyaluHu, BbI60pa BEPHOTO
peHICeHus;
- YMETH OLICHHBATh PUCKHU u

CBOEBPEMEHHO ITPHUHUMATH PELICHUs I10
UX CHW)KEHHIO;

B) OMOIIMOHAILHBIH UHTEJUIEKT,
HpeAnoaramui chopMUPOBAHHOCTD:
BHYTPEHHEH MOTHUBAlLlUM, BKJIOYArOIIEH
CTPEMJICHUE K JOCTWIXCHUIO I1CJIN U
ycnexy, ONTUMHU3M, HWHHUIOHUATUBHOCTD,
YMEHUEC )IeﬁCTBOBaTB, HUCXO0Os1 U3 CBOHUX
BO3MOKHOCTEH;

- SMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTD
MOHMMAaTh 3MOLMOHAJILHOE COCTOSIHHE
JPYTHX, YUUTHIBATH ero pu
OCYIIECTBICHUN KOMMYHUKAIINH,
CHOCOOHOCTH K COYYBCTBUIO u
COIEPEIKUBAHUIO;

- COLHMAIBHBIX HABBIKOB, BKIIIOYAOIINX
CIIOCOOHOCTH BBICTPAaMBATh OTHOILICHHUS C

- YMETh ONEpUpOBaTh HOHITHUSIMH: palUOHAIbHbIC,
HppalMoHaNbHbIC, [OKa3aTelbHble, CTENECHHEIE,
norapupmMuIecKue, TPUTOHOMETPUYECKHE
YpaBHEHHS M HEPAaBEHCTBA, HX CHCTEMBI;

- YMETb ONEPHPOBaTh NMOHATHAMH: MHOTOTPaHHUK,
CEUCHHE MHOTOIPaHHMKA, KyO, Iapajulenenumnesn,
mpu3Ma, nHpaMuzna, ¢Qurypa H - TOBEPXHOCTb
BpalIeHNs, OUINHAP, KOHYyC, Imap, cdepa, cedeHus
(Urypsl BpalieHus, II0CKOCTh, Kacarouascs chepsl,

UWIMHOpA,  KOHyCa,  IUIOMAAb  MOBEPXHOCTH
MUPAaMUJBI, MPU3MBL, KOHYCa, MUIMHAPA, IUIONIAIb
cdepsl, 00beM KyOa, MIPSIMOYTOJIBHOTO

napajuiesienunesa, MUpaMuabl, TPU3MBI, LHUWINHAPA,
KOHYca, IIapa; yMeHHE N300pakaTh MHOTOTPaHHHUKH
U TOBEPXHOCTH BPALICHHUs, X CEYEHUS OT PYKH, C
MTOMOILBIO YEPTEKHBIX HMHCTPYMEHTOB u
JNEKTPOHHBIX ~ CPENCTB; yMETh  PACIO3HABAThH
CHMMETPHIO B IPOCTPAHCTBE; YMETh PAaCHO3HABATh
MIPAaBUIIbHBIE MHOTOTPaHHUKH;

- YMETb OIEPHUPOBaTh NOHATUAMHU: NPSMOYTOJbHAS
CUCTEMa KOOPJUHAT, KOOPAMHATHI TOYKH, BEKTOP,
KOOPJUHATBl BEKTOpa, CKAISIPHOE IPOU3BEACHHUE,
yrol  MeXIy BEKTOpaMHd, CyMMa BEKTOpPOB,
IIPOU3BEJICHUE BEKTOpPA HA YUCIO; HAXOIUTh C
NOMOIIBI0  M3YYEHHBIX  (OpPMYT  KOOPIUHATHI
CEpEeIMHBl OTpEe3Ka, PACCTOSHUE MEXKAY ABYMS
TOYKaMU

JpYrUMHU JIFOJIbMH, 3a00THTHCS,

OpOSIBJSITE  MHTEpEC M pa3peliath

KOH(JIMKTBI
OK 04 DddexTuBHO TOTOBHOCTD K CaMOPa3BUTHIO, | - YMETh ONEPUPOBATH MOHATHAMH: CITYIAHHBINA OTIBIT
B3aMMOJICHICTBOBATh U | CAMOCTOSTCIILHOCTH U |U cilyyailHOC COOBITHE, BEPOSTHOCTH CIIy4aifHOTO
paboTaTh B KOJUICKTUBE | CAMOONIPEACICHUIO; COOBITHSI; YMETh  BBIYHCISATH BEPOATHOCTH C
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1 KOMaHAC

-OBJaJICHUE HaBBIKAMU y4eOHO-
HCCJIEI0BATEIILCKOM, IIPOEKTHOMI u
COLIMAJIHON JEATENBHOCTH;

OsnazneHue YHHUBEPCAIIbHBIMH
KOMMYHHUKaTHBHBIMHU JACHCTBUSAMH:

0) coBMeCTHasI IeATEIBHOCTD:

- MTOHUMATh u HCTIONIb30BAaTh
[IpEeUMYIIEeCTBA KOMaHJHOU u
WHJIMBHyalIbHOI paboThI;

- NpUHMMATh  [eIM  COBMECTHOU
JIeSITENIbHOCTH, OpraHU30BBIBaTH U
KOOpPAMHHUPOBATh  JEUCTBUS MO  ee
JOCTHKEHHIO: COCTaBJIATh I1aH
JICHCTBUH, paclpenessaTh POIU C yUYETOM
MHEHHUH YYaCTHHKOB 00CyXIath

pe3yabTaThl COBMECTHOH paboThI;

- KOOPJMHHUPOBATH ¥ BBINOJHATE PaboTy
B YCJIOBUSIX PEaNbHOTO, BUPTYaJIBHOTO H
KOMOWHHPOBAHHOTO B3aMMOJICHCTBHS;

- OCYIIECTBIISTh MO3UTHBHOE
CTpaTernieckoe MoBeCHHE B Pa3IndHbIX
CUTYyallUsiX, TPOSBIATH TBOPYECTBO H
BOOOpaKeHUE, ObITh MHULIUATHBHBIM.
Ognagenue YHHUBEPCAJIBHBIMU
PETYJISATHBHBIMU JICHCTBUAMU:

T) IpUHATHE ceOs U IPYTUX JOACH:

- INpPUHEMAaTh MOTHUBBI ¥ apryMEHTEHI
IPYTUX JIOACH NpH aHaIn3e pe3ybTaToB
JeATEIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO IPYrHX
JIIOZIEN Ha OIINOKH;

- pa3BHBaTh CIIOCOOHOCTH IIOHUMATh MU
C MO3ULUH JAPYTOTo YejIoBeKa

HCIIOJIb30BAaHHEM rpaduyeckux METOJIOB;
MPUMEHATh (OPMYJIBI CIOKEHHS W YMHOXKEHHS
BEPOSATHOCTEH, KOMOMHATOpHBIE (DAaKTHI U (HOPMYJIIBI
IIPU  pEIICHNM 337ad; OICHUBATh BEPOSTHOCTH
peambHBIX COOBITHI; 3HAKOMCTBO CO CIyYalHBIMU
BEIMYMHAMH; YMCHHE  NPUBOAWUTH  IPHMEPEHI
TIPOSIBIICHUS 3aKOHA OOJBIINX YHCEI B IPHUPOIHBIX U
OOIIECTBECHHBIX SIBICHHAX;

- yMeTb CBOOOJHO ONIEPHPOBATh IOHSTHSIMU:
CTeNeHb C  IeNbIM  IIOKa3areleM,  KOPEHb
HaTypaJIbHOM CTEIEeHH, CTEeNeHb C PaluOHAIbHBIM
MoKazaTejeM,  CTeNeHb C  JCHCTBHUTEIBHBIM
(BelecTBEHHBIM) IOKa3aTeJeM, JIOrapu(M dYHcia,
CHHYC, KOCHHYC M TAHI'€HC MIPOU3BOJIHOTO YHCIIA;

- yMeTb CBOOOJTHO OTIEPHPOBATH MOHATHAMU: TPauK

¢byHKUMH, oOpaTHas — QYHKOUS,  KOMIO3HIUS
GyHKuMiA, JnHMHeWHas ~QyHKOMSA, KBaJApaTHYHAs
GyHKOMS,  CTEHEeHHas  QYHKUUS € LEJbIM
MoKas3areneM, TPUTOHOMETPHYECKHe  (QYHKLHH,
oOpatHble TPUTOHOMETPUYECKHE GbyHKIMH,
HoKa3aTeibHas ¥ JorapupMuueckas (QYHKIHH;
YMETh CTPOUTh TpaduKu (GYHKIMH, BBIIOIHATH

npeodpa3oBaHus rpauKOB QYHKIIMHI;

- yMeTh UCIHOJb30BaTh Tpaduku QYHKUMH Uis
U3Y4EHUsI TPOIIECCOB U 3aBUCUMOCTEH MPH PEIICHUN
3aJad M3 JPYrHX YYeOHBIX TMPEIMETOB M W3
pealbHOW  JKH3HH; BBIpa)KaTh (dopmynamu
3aBUCHMOCTH MEXK/y BEINYNHAMU;

- CcBOOOJHO OIEPUPOBATH IOHATHSIMHU: YETHOCTh
¢GbyHKIHN, MIEPUOTUIHOCTD GbyHKIHA,
OTpaHWYEHHOCTH ¢$yHKIMH, MOHOTOHHOCTb
GbyHKIMH, JKCTpeMyM (yHKIUH, HauOoJjbliee H
HavMeHbllIee 3HaueHHs (QYHKIHMU Ha TPOMEXYTKE;
YMETb NPOBOJUTD UCCIIECAOBaHNE (DYHKIIUM;

- yMeTh HCIIOJIb30BaTh CBOWCTBa M rpaduku
GyHKUMHA U1l pellleHHs ypaBHEHHH, HEPaBEHCTB U
3aJad ¢  mHapaMeTpamu; — n300paxaTb  Ha
KOOPJIMHATHOW TIIJIOCKOCTH MHOXKECTBA pPELICHUH
ypaBHEHHH, HEPABEHCTB U MX CHCTEM

OK 05 Ocy1iecTBasTh
YCTHYIO H TUCEMEHHYIO
KOMMYHUKAIIHIO Ha
roCy/apCTBEHHOM
sa3pike Poccuiickoit
denepanuu ¢ yueTom
0coOeHHOCTEH
COIMAIILHOTO H
KyJIbTYPHOTO
KOHTEKCTa

B 00nacTn 3cTeTHYECKOro BOCITUTAHHUS:

- 3CTETUYECKOE OTHOLICHHE K MHUPY,
BKJIIOYasl 3CTETUKY ObITa, HAay4YHOTO H
TEXHHYECKOTO  TBOPYECTBA,  CIIOPTA,
Tpy/Ja ¥ 0OIIECTBEHHBIX OTHOIIEHUH;

- CHOCOOHOCTH BOCTIDHHUMATH
Ppa3JIMYHbIC BUABI UCKYCCTBA, TpAAUINNU 1
TBOPYECTBO CBOEr0 M JPYrHX HApOJIOB,
OLIYIIaTh 3MOIMOHAIBHOE BO3JCHCTBUE
UCKYCCTBA;

- yOexaeHHOCTh B 3HAYMMOCTH IS
JIMYHOCTH ¥ OOIIECTBA OTEYECTBEHHOTO H
MHpPOBOTO  HMCKYCCTBa,  3THHYECKHX
KyJIbTYpHBIX TpaJUIMA M HapOJHOTO
TBOPYECTBA;

- TOTOBHOCTb K CaMOBBIPQKEHHIO B
Pa3HBIX BHIAaX HCKYCCTBa, CTPEMIICHHE

MPOSIBIISITH Ka4yecTBa TBOPYECKOH
JMYHOCTH;

OsgnasieHne YHHBEpPCATbHBIMU
KOMMYHHUKATHBHBIMH JCHCTBUSIMU:

a) obmieHue:

- OCYLICCTBIISATh KOMMYHHKALIUH BO BCEX
cepax KH3HHU;

- yMeTb ONepupoBaTh IOHSATHAMH: CpeIHee
apumMeTHyeckoe,  MeAMaHa,  HauOoibllee WU
HauMEHblIEe 3HAYEHMd, pasMax, JAUCIepCHs,
CTaH/IApTHOE OTKJIOHEHHWE YHCJIOBOTO  Habopa;
yYMEHUE H3BJIEKATh, HHTEPIPETUPOBATH
nHGOPMANNIO, TPENCTABICHHYI0 B TaliuMIax, Ha
auarpammax, Tpadukax, OTpaKalollyl0 CBOMCTBa
pC€albHBIX TIPOIECCOB H ﬂBHeHI/Iﬁ; MpEACTaBIATh
UHGOPMAIIUIO C TOMONIBI0 TaOJUIl W JAHArpaMM;
HUCCICO0BATh CTATUCTUYCCKHUE JAHHBIC, B TOM YHCJIC
C TpUMEHEHHEM rpaduiyecKuX  METOJIOB U
SIEKTPOHHBIX CPEJCTB;

- YMeTh ONEPHUPOBaTh MOHATUAMM: TOUKA, MpsMasd,
IJIOCKOCTh, MPOCTPAaHCTBO, JIBYTPAHHBIA  Yrodi,
CKpEILIUBAIOIUECS] TpsAMBIE, NApaICIbHOCTh U
NEPIEHANKYIIPHOCTh NPSAMBIX U IJIOCKOCTEH, yroi
MEXIYy MNpsSMBIMH, Yrol MEXAY TMpAMOH H
IUIOCKOCTBIO, yrom MEXKIY IUTOCKOCTSIMH,
pacCTOSIHUE OT TOYKM A0 IIIIOCKOCTH, PacCTOSHHUE
MEXIY MPSIMBIMH, PACCTOSHUE MEKIY IUNIOCKOCTSIMH;

- yMeTh WCHOJB30BaTh IIPH pEIICHHH 3a7ady
n3ydeHHble (aKTBl W TEOPEMBI IUIAHUMETPHH;
yMeHHe OLICHUBATh pa3mepsbl 00BEKTOB

OKpY’Karouero Mupa
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- pacrno3HaBaTh HeBepOaJIbHBIE CPE/ICTBA
o01eHusl, MIOHUMATh 3Ha4YeHUe
COLMANBHBIX  3HAKOB,  pAaclO3HABAThH
MPEANOCHIIKH KOH(DIMKTHBIX CUTYyanuii u
CMST9aTh KOH(INKTHI;

- pa3BepHYTO M JIOTWYHO M3JIaraTb CBOIO

TOYKY 3pEHHS C  HCIONBb30BaHUEM

S3BIKOBBIX CPEIICTB
OK 06 IlposBaars - OCO3HaHHE 00yJaoIMNMHUCS | - YMETh OTIEPUPOBATH MOHATHIMU: IPAMOYTOJIbHAS
IPaXAaHCKO- POCCHICKOR TPAKIAHCKOH | CUCTEMAa KOOPJAUHAT, KOOPAUHATHI TOYKH, BEKTOP,
NaTPUOTUYECKYIO UJCHTUYHOCTH; KOOpPJUHATBI BEKTOPA, CKAIPHOE NIPOU3BEACHHUE,
MO3ULUIO, - LieJICHAIIPaBJICHHOE Pa3BUTHE | YIOJ MEKIY BEKTOpaMH, CyMMa BEKTOPOB,
JIEMOHCTPUPOBATh BHYTPEHHEH [O3ULUU JIMYHOCTU HA | IPOU3BEICHHUE BEKTOPA HA YUCIIO; HAXOAUTD C
OCO3HaHHOE MOBEJIEHUE | OCHOBE JYXOBHO-HPABCTBEHHBIX | TOMOIIBIO U3Y4YE€HHBIX (POPMYIT KOOPIMHATEI
Ha OCHOBE LEHHOCTEH HapoJ0B Poccuiickoil | cepeiuHbBI OTpe3Ka, pacCTOSHUE MEXKY IBYMS
TpaJIUuLMOHHBIX Denepanu, HCTOPHYECKHUX U | TOUKamuy;
o01edenoBeyecknux HallMOHAJbHO-KYJIBTYPHBIX ~ TpaIuLuH, | -yMeTb BBIOMPATh MOAXO SN H3YIEHHBIH METO
LEHHOCTEH, B TOM (opMupoBaHME  CHCTEMBl  3HAYMMBIX | JUIS pEIICHNUS 3a]auH, PACIIO3HABATh
qycie ¢ y9eTOM LHEHHOCTHO-CMBICIOBBIX YCTaHOBOK, | MaTeMaTH4yeckne (pakThl 1 MaTeMaTHIECKUE MOJIEITN
rapMOHHU3aIUH AQHTUKOPPYIIIMOHHOTO  MHPOBO33PEHUS, | B IPUPOJHBIX U OOIIECTBEHHBIX SBICHUAX, B
MEXHAI[UOHAIIBHBIX U | IPaBOCO3HAHMUS, 9KOJIOTUYECKON | HICKYCCTBE; yMEHUE MPUBOAUTH IPUMEPHI
MEXPETUTUO3HBIX KyJIBTYpBI, CIOCOOHOCTH CTaBHUTh LIEJIU M | MATEMaTUYECKUX OTKPBITHH POCCUICKOI U MUPOBOIA
OTHOUICHUM, IPUMEHATD | CTPOUTH KU3HEHHBIC IIJ1aHbI; MaTEMaTUYECKON HAYKH.
CTaH/apThI B uacTu rpaxgaHcKOro BOCIIUTaHUS: - YMETb ONIEPUPOBATh MOHATUAMU: CIIy4ailHbIA OIBIT
AQHTUKOPPYIIMOHHOTO |- OCO3HaHHME CBOMX KOHCTHUTYIMOHHBIX M CiIydaifHOe COOBITHE, BEPOSATHOCTH CIy4alHOTO
HIOBEACHHUS IpaB U 00A3aHHOCTEH, yBa)kKeHHE 3aKOHA | COOBITHSA; YMETh  BBIYHCIATH  BEPOSITHOCTE  C

U MIPaBOINOPSIKA; HCIOJIb30BaHUEM rpadudaeckux METO/IOB;

- TIPUHATHE TpaIUIIMOHHBIX
HAIMOHAJLHBIX, 00I1IeYETOBEYECKUX
TYMaHUCTUYECKAX M JIEMOKPATHYECKUX
LIEHHOCTEH;

- TOTOBHOCTh HPOTHBOCTOSTH HCOIOTHH
IKCTPEMH3MA, HalMOHAIU3Ma,
KceHogoouwu, JIUCKPUMUHAIIH o
COLMAIBHBIM, PEIUTHO3HBIM, DPACOBBIM,
HAIIMOHAJIBHBIM MTPU3HAKAM;

- TOTOBHOCTH BCCTH COBMECTHYIO
JACATCIBbHOCTD B HHTEpECAxX
TpakIaHCKOTO 06H.[eCTBa, y4acCTBOBATHL B
CaMOyIIpaBJICHUN B

0011e00pa3oBaTebHON OpraHW3allud |
JIETCKO-IOHOLIECKUX OpTraHU3aLusiX;

- yMEHHE  B3aUMOJAEHCTBOBaTb C
COLIMAJIbHBIMU MHCTUTYTaMU B
COOTBETCTBHM C HX QYHKIUIMH U
Ha3Ha4y€HHUEM,;

- TOTOBHOCTb K TyMaHHTapHOH H
BOJIOHTEPCKOM J1eATEeIbHOCTH;
MaTPUOTHYCCKOTO BOCIITUTAHUA:

- c(OPMUPOBAHHOCTE  POCCHHCKON
rpaxaaHCKOU UEHTUYHOCTH,
NaTPpUOTU3Ma, YBaXKEHUS K  CBOEMY

HapoJy, YyBCTBa OTBETCTBEHHOCTH IEPE]
Poaunoit, ropaocTu 3a cBoi Kpaii, CBOIO

Poaguny, cBo#l S3BIK M KYJIBTYpY,
MpOIIIOe u HacTosIIee
MHOTOHAIIMOHAIBHOTO Hapoa Poccuw;

- LIEHHOCTHOE OTHOILICHHE K
TOCYAAapCTBECHHBIM CHMBOJIaM,
HCTOPHUYECKOMY u MIPUPOTHOMY
HAcleQui0, MaMATHHKaM, TPaJuLUsIM

Hapoa0B POCCHH, JOCTHXCHUAM Poccun
B HayKe, HNCKYCCTBC, CIIOPTC,

OPUMEHATh (HOPMYJIBI CIIOXKEHHS M  yYMHOXKCHUS
BEPOSATHOCTEH, KOMOMHATOpHBIE (HAaKTHI U (HOPMYJIBI
OpU  pElICHHH 3a]a4; OLCHUBATH BEPOSTHOCTH
peanbHBIX COOBITHIL; 3HAKOMCTBO CO CIy4aillHBIMHU
BCJIMYMHAMH;,  yYMCHHE  NPUBOMUTH  IIPUMEpEI
NPOSIBJICHUsSI 3aKOHA OOJIBIINX YHCEI B IPUPOIHBIX U
OOIIECTBEHHBIX SBICHUSIX
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TEXHOJIOTHSIX U TPYAE;
- uJeiHas yOeK/IeHHOCTh, TOTOBHOCTh K
cryxeHnto W 3amure  Oredectsa,
OTBETCTBEHHOCTH 32 €r0 CyI50Y;

OCBOEHHEIE 00yJaroIMMuCs
MEXIPEIMETHBIE TOHATHUS "
VHHUBEpCAJIbHBIE  y4eOHBIE  JCHCTBHA
(perynsaTuBHEIE, MO3HaBaTEIbHEIC,
KOMMYHHUKATUBHbBIE);

- CIIOCOOHOCTH HMX HCIOJIB30BAHUS B
M03HaBaTeJIbHOMN u ColMaJbHOM
MIpPaKTHKE, TOTOBHOCTD K

CaMOCTOSITEIbHOMY  IUIAHUPOBaHUIO U
OCYIIECTBIICHHIO y4eOHOH AEATEIHbHOCTH,
OpTaHM3aly y4eOHOTO COTPYIHHYECTBA
C IeJarorHYecKUMH pPabOTHUKAMH |
CBEPCTHHKAMH, K Y4aCTHIO B IOCTPOCHHUU
UHINBUIYaIBHON 00pa3oBaTeIbHOM
TPaeKTOpUY;

- OBJIaJICHHE HAaBBIKAMH y4eOHO-
HCCJIEI0BATENIbCKOM, IPOCKTHOU U
COLIMAJILHOU JESTEIbHOCTH

OK 07 CopeiicTBoBaTh |- He NPUHHUMAThH JCUCTBHS, IPUHOCAIINE |- yMETh OINEPUPOBATH MOHATHAMH:  (YHKIHS,
COXPaHEHUIO BpEJ OKPYXKAIOLIEH cpeae; HENpepbIBHASL byHKIHA, IIPOU3BOJHAs,
OKpYKaIOLIEH cpeasl, - YMETb MPOTHO3UPOBATH | IEPBOOOpa3Has, ONpPEICICHHBIH WHTErpaj; yMeTh
pecypcocOepexeHnto, | HeOJaronpusTHbIe 9KOJIOTMYECKHUE | HAXOIUTh ITPOM3BOAHBIE DIIEMEHTAPHBIX (YHKIIHH,
NPUMCHATHL 3HAHUSA 00 IoCIaCACTBHUA NpeANPHUHUMACMBIX [ UCTIOJIB3Ys CIIPABOYHBIC MATCpHAJIbI; UCCICAOBATh B
HU3MCHCHHUH KJIMMaTa, HCﬁCTBHﬁ, npeaoTBpalarb Ux; HpOCTeﬁH.IPIX Clydasax (I)yHKI_[I/II/I Ha MOHOTOHHOCTB,
TIPUHIUIIBI - pacmmpuTb OIIBIT JACATCIIBHOCTH | HAXOAUTH HauOOJIbIINE W HAWMEHBIIWE 3HAYEHUS
OepeIKITHBOTO 9KOJIOIMUECKON HAlpaBIEHHOCTH; GyHKOWN; CTpOWTH TpapUKd MHOTOWICHOB C
IIpOU3BOACTBA, - paSpa6aTBIBaTB I1J1aH peuicHus | MICIIO0JIb30BaHUEM alrrapara MaTEMATHUYCCKOI'O
3¢ PEeKTHBHO poOIEMBI c Y4YETOM aHaju3a | aHajau3a; NPUMEHATh NPOU3BOJHYIO IPH PEIICHUH
I[eﬁCTBOBaTL B UMCHOIIUXCA MaTe€prUaIbHbBIX U | 3a1a4 Ha JBHIKCHUC, peuartb IMpaKTHUKO-
‘Ipe3BLI‘IaI>'IHI)IX HEMaTCPUAIILHBIX PECYPCOB; OPUCHTUPOBAHHBIC 3aJla4u Ha HauOOJbIIHNE U
CUTyaludax - OCYIIECTBJIATH ueneHanpaBneHHHﬁ HaMCHBIINE 3HAYCHUA, HA HAXOXKICHHUC IIYTH,
MONUCK TIepeHoca CPEICTB U CIIOCOOOB | CKOPOCTH M YCKOPEHHS;
JeHcTBUSA B IPO(ECCHOHANBHYIO CPEy; |- YMETh ONEpHpPOBaTh MOHATHSAMH: JBIDKEHHE B
- yMeTb  IEPEHOCUTb  3HAHUS B | IPOCTPAHCTBE, MOJOOHBIE (QUTYPHI B IPOCTPAHCTBE;
IMO3HABATCIbHYIO )4 MNPAKTUYCCKYIO | UCIIOJIB30BATh OTHOLICHUC rmomaz[ef/i HOBCpXHOCTeﬁ
obmacTu KHU3HCACATCIIBHOCTH, 1 00BEMOB HOZ[O6HI>IX (I)I/Il"yp Ipyu pCHICHUM 3a/1a4;
- [IpeyiaraTb HOBBIC IIPOCKTHI, OUCHUBATD | - YMCTb BBIYUCIATHL TI'COMCTPUYCCKHUC BCINYUHDBI
nacu C R0X37008%051 HOBU3HEI, (I[J'II/IHa, yroJa, monaisb, O6L€M, monaab
OPUTMHAJIbBHOCTH, HpaKTI/I‘IeCKOﬁ HOBCpXHOCTI/I), HCIOJIb3YySd HU3YYCHHBIC (bOpMyJ'ILI u
3HAYUMOCTH, METOAbI
- JlaBaTb OLICHKY HOBBIM CHUTYyallUAM,
BHOCHUTb KOPPCKTHUBBI B JCATCIBHOCTD,
OIICHUBATb COOTBETCTBUEC PE3YJIIHTATOB
JR(SAIB20%1
K 1.8 criosib30BaTh OCHOBHBIE METOABI U IPUEMBI CTATUCTUKH JIJIS1 PELLIECHUS
[MPAKTUYECKUX 337]a4 KOMMEPUYECKOHN AeATEIbHOCTH, ONPEIENATh CTATUCTUYECKUE
BEJIMYMHBI, [IOKA3aTENN BapUALIMU UHIEKCHI
K 2.1 lcrionp30BaTh JaHHBIE OyXTaaTEPCKOTO yUueTa sl KOHTPOJIS Pe3yabTaToB U
[JIaHUPOBAHUS KOMMEPUECKOU J1eATeIbHOCTH, IPOBOAUTH YUET TOBAPOB (CHIPbS,
MaTepHaioB, MPOYKIIMH, TAPhI U JIP.) U y4aCTBOBATh B MX MHBEHTApHU3AIIUU
11K 2.9 [TprMeHsATh METOIBI U IPUEMbI aHAIN3a (PUHAHCOBO — X035 CTBEHHON
eATEIbHOCTH MPU OCYILECTBIEHUHA KOMMEPUYECKON JEATEIbHOCTH,
OCYIIECTBIISATH JCHEKHBIC PACUETHI C TIOKYIATEISIMHU, COCTABIIATh (DMHAHCOBBIC
ITOKYMEHTBI U OTYETHI
[1K 3.7 [ [pon3BOIUTE U3MEPEHUS TOBAPOB U IPYTUX OOBEKTOB, MIEPEBOIUTH

BHCCUCTCMHBIC CIUHHUIIBI I/ISMepeHI/Iﬁ B CUCTCMHBIC
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2. CTPYKTYPA Y COJIEPXKAHUE OBILEOEPA30BATEJILHOMN

JUCLHATTIIMHBI

2.1 O0bem yueOHOM AUCHHUILVINHBI U BHIbI Y4eOHOH padoThl

Bun yueOHo# padoThl

O0BeM 4acoB

O0bém o0pa3oBaTeIbHON NPOrPAMMBbI THCHUILINHBI 340
B tom uncie:
1. OcHOBHOE coJiep:KaHUe, B TOM YHCIIC: 276
- TEOpETUYECKOe 00yUEeHNE 216
- IPAKTUYECKHE 3aHATUS 60
2. IIpodeccnonaIbHO — OPHEHTHPOBAHHOE COlEPKAHUE, B TOM YHCIIE! 52
- TEOpETUYECKOe 00yUEeHHE 6
- IPAKTUYECKUE 3AHATUS 46
ITpomesxyrounas arrecranus B popme Ixk3aMmena (1 u 2 cemectp) 12
Cpok 0CBOEHUs TPOrpaMMbl 1rox
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2.2 TemaTu4ecKuii IUVIAH U COJePKAHNE YIeOHOI0 MpeAMeTa

HaumeHnoBanue pasaesioB u
TeM

HauMeHoBaHMe TUAAKTHYECKHX eIHHHIL
Coaep:xanue yuedOHOro MaTepuaJa H POPMbI OPraHU3ALNHN JeATeIbHOCTH
o0yuarommxcs

O0BéM

gyacax

Koawl JIP , MIIP,
np
¢popmupoBanuro
KOTOPBIX
cnocodcTByeT
3J1eMeHT
MPOrpaMMbl

1

2

4

Pa3znen 1. Iloemopenue Kypca mamemamuxku 0CHOBHOU WIKObL

20

Tema 1.1 Llenu u 3agaun
MaTeMaTUKH TIpH
OCBOEHHUU CIIEI[HAIILHOCTH

1. UcTopusi pa3sBUTHSA MaTeMaTHKH.
Ponb MmaremaTuky B coBpeMeHHOM Mupe. BBoHBIN KOHTpOJIb 3HaHU# 10 MaTepuaiam OI'D
KomOuHMpoBaHHOE 3aHATHE

Tema 1.2 PazBurue
IOHSTHUSA O YUCJIE

2. JleiicTBUTEIbHbIE YHCJIA
Pa3BuTHe yucen: HaTypanbHble, IPOOHO — pallMOHATBHBIC, ACHCTBUTEIbHBIC, KOMILIEKCHBIE

gucina. JlefictBus ¢ unciamu. HanMenslee oomiee KpaTHOE, HAMOOIBIITHI OOIINI ASTUTEIb.

[Ipuznaku genumoctu. CUCTEMBI CUUCIICHHUS.
KomMmOuHupoBanHoe 3aHstue

Tema 1.3 YpaBHuenus u
HepaBeHcTBa Cuctema
ypaBHEHUI U HEPABEHCTB

3. JIuHelinble ypaBHEeHUSA
ANTOpUTM pellieHus IMHEHHOT0 YpaBHEeHUsI. Pelienre TMHEHHbIX ypaBHEHUM
KomOuHMpoBaHHOE 3aHATHE

4. KBaapaTHble ypaBHeHUs

Henonnoe u nonmHoe kBajpaTHOE ypaBHEHUE. AJITOPUTM PEIIEHUS KBaIPaTHOI'O YPaBHEHUSI.

Teopema Buera. Pemienne kBagpaTHbeIX ypaBHEHUI
KomOuHnpoBanHoe 3aHsTHE

5. MeToa MHTEpPBAJIOB

[TonsiTue HepaBeHcTBa. KBanpaTHoe HepaBeHCTBO. MeTon nHTepBaioB. Pemenue
HEPABEHCTB METOJIOM MHTEPBAJIOB.

Kom06uHnpoBaHHOE 3aHATHE

6.®opmyabr Kpamepa.
Ornpenennurens BTOPOro U TPETHETO MOPsAKa. Penienue cucTem JINHEWMHBIX YpaBHEHUN
KomOuHMpoBaHHOE 3aHATHE

7.Metoa I'aycca
Pemienne cucrem TUHENHHBIX YpaBHEHUN
KomMmOuHMpoBaHHOE 3aHsTHE

Tema 1.4* [IpouieHTHBIE

8. Ilpouent (IlpodeccnoHaILHO — OPHEHTHPOBAHHOE CO/IEPIKAHNE)

OK 1-7

MK 1.8, 2.1, 2.9,
3.7
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OTHOIICHHUS Pemrenue 3a1a4 Ha MPOLEHTHI IO CHEIUATBHOCTH
[TpakTiueckoe 3aHsaTue
9. Cno:xnblie npoueHTsl (IlpodeccnoHanbHO — OPHEHTHPOBAHHOE CO/IePIKaAHKE) 2
Pemenue 3a1a4 Ha POLIEHTHI MO CIIEUATBHOCTH
[IpakTuyeckoe 3aHsTHE
Tema 1.6 10. KourpojnHas padora 2
BxoaHo# KOHTpOJIB Crnaua TeopeTHUecKoro MaTepualia i KOHTpOJIbHas paboTa 1o pasjeiy: pelieHne
MPOCTEHIINX YpaBHEHHUI U HEPABEHCTB, CUCTEMbl YPAaBHEHUN HEPaBEHCTB, 3ajjaua Ha
IPOIICHTHI.
Pa3znen 2. Komnaexcuvie uucna 8
Tema 2.1. 11. Anredpauyeckasi popmMa KOMILIEKCHOTO YHCJIA 2 OK'1-7
KomrmnekcHbie uncna v ux | JleficTBust Haja ynciaMu B anredbpandeckoit hopme. Perienne kBaapaTHbIX ypaBHEHHIA. 13_H7< 18,2.1,2.9,
IPUMEHEHHE KomOnHMpoBanHoOe 3aHATHE '
12. Tpuronomerpuyveckasi popMa KOMILIEKCHOT0 YHCJIA 2
Monynb, apryMeHT KOMIUIEKCHOTO urcia. [lepeBoa B TpuronomMeTpuyeckyro hopmy.
JleiicTBUs Hal YMCTIaMU B TPUTOHOMETPUYECKO (hopme
KomMmOuHnpoBanHoe 3aHsTue
13. /leiicTBUS HaJ KOMIJIEKCHBIMH YHCJIaMU 2
YMHOKEHUE, IeJIeHIe, BO3BEICHUE B CTEIIEHb, N3BICUEeHUE apu(PMETUIECKOTO KOPHSI.
KomMmOuHnpoBanHoe 3aHsTHE
14. Pewmenme 3anau (IIpodeccnoHaIbHO — OPHEHTHPOBAHHOE CO/IeP:KaHUeE) 2
Onucanue Npou3BOICTBEHHBIX (3KOHOMHYECKHX ) MPOLIECCOB MO CHEUAIIBHOCTH C
MOMOIIBIO0 KOMIUIEKCHBIX yrcen. @opmyna Ditnepa. [IpakTuko — opueHTHpOBaHHbIE 3a/1a41
C KOMIUIEKCHbIMU unciaMi. [TokazarenbHast popma KoMILIIEKCHOTo yucna. Yucno e
KomOuHMpoBaHHOE 3aHATHE
Pasznen 3. Kopnu, cmenenu u cmenennan pynkuyusn 18
15. Crenenb ¢ pauMoOHAJBLHBIM MOKA3aTe/IeM U ee CBOlicTBa 2
Omnpenenenne CTENEHN ¢ HaTypaJIbHBIM, HYJIEBBIM, IPOOHO — PallMOHAIBHBIM ITOKa3aTeNIeM.
T . CgoiicTBa cteneHu. PerieHrne npuMepoB Ha BBIYMCIICHUE CTEIIEHH C PUMEHEHUEM CBOMCTB OK1-7
ema 3.1. CBolicTBa
Pemrenue npuMepoB Ha BEIYHCIICHHAE CTETICHH MK 1.8,2.1,2.9
CTETIEHH C PAlMOHATHHBIM P e
1 eHCTBHTETBHEIM [TpakTuyeckoe 3aHATHE _ 3.7
16. Kopenb n — oii cTeneHu U ero cBoiicTBa 2

IIOKa3aTejiIeM

JeiictBus ¢ kopHsAMU. PemieHne npuMepoB Ha BEIYUCIICHUE apU(PMETUUECKOTO KOPHSI.
Brrunciienns Ha MUKPOKaJIbKYJISATOPE.
IIpakTueckoe 3aHsaTHE
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17. Crenens c aeiicrBuTebHBIM NOKa3aTeeM (IIpodgeccnonanbno —
OPMEHTHPOBAHHOE CO/leP KAHME)

Omnpenenenne CTENEHU ¢ JEMCTBUTEIbHBIM [T0OKa3aTeleM. BoruncieHue crenenu ¢

IPUMEHEHHEM CBOMCTB CTENEHU. 3a4a4M 110 CHELHATbHOCTH

ITpakTHueckoe 3aHsATHE

Tema 3.2.CrenienHasa
GbyHKIUS ¥ €€ CBOKWCTBA

18. Omnpenesnenune PyHKIMH, CBOMCTBA (PYHKIIUH

Onpenenenue ¢pyakuu. O61acTh onpeneneHus u 3nadeHnii. CriocoOs! 3a1anusi. YeTHOCTh
U HeueTHOCTh. [lepuoanunocts. MOHOTOHHOCTB U 3KCTpeMyM. AcuMITOThI. [lepeceuenue
¢ ocsimu koopauHaT. PyHKuus O0blIe U MeHbIe HOsA. Hamucats cBoiicTBa rpaduka

GyHKIIHH.
KomMmOuHnpoBanHoe 3aHsTue

19. Crenennas ¢pyHkuus

[ToBTOPUTH B 0O0OIINTE CTETICHHYIO (PYHKITHIO JJI HATYPAIBHOTO, OTPHUIIATEIIHHOTO,
JIPOOHO — paIlMOHATBHOTO U ACUCTBUTEIHHOTO MTOKA3aTENsl.

KomOuHupoBanHoe 3aHstue

20. IMocTpoenue rpapuxa GyHKIUH

Tabmuna cnuros rpaduka GyHKIHH (BIOJIb Ocei KoopauHaT). CXeMaTHIeCKOe MOCTPOSCHUE
rpaduka crerneHHoi GyHKINN

IIpakTHueckoe 3aHsTHe

Tewma 3.3. Perrenne
UppalMOHATBEHBIX
YpaBHEHUU

21.  ]IpoGHO — pannoHa/bHbIe YPABHEHMS

[ToBTOPUTH M 000OIINTE MaTepUa MO PEHICHUIO TPOOHO — PallMOHAIIBHBIX YpaBHEHUI.
OO6nacTh JOMYCTUMBIX pelieHnH ypaBHeHUs. CrIocoObI PelIeHns] ypaBHEHUH: pa3okKeHne
Ha MHO>KMTEJIH, TOJCTAHOBKA. Penienne ypaBHeHHM

KomOuHMpoBaHHOE 3aHATHE

22. HppannonajbHble ypaBHEeHHS

[ToBTOPUTH M 0000IIUTE MaTEepHa MO PEIICHUIO UPPALMOHANIBHBIX ypaBHeHUH. O01acTb
JOTTYCTUMBIX pelIeHni ypaBHeHus. [loicTaHOBKA B MppallMOHAIbHBIX YPaBHEHHUSX.
Pemenue ypaBHEHUH.

KomMmOuHnpoBaHHoOe 3aHsTHE

23. KourtpoJsbHas pabora

Craaga TeopeTHYecKoro MaTepHaina i KOHTPOJIbHAs padoTa pa3Jieny: BEIYHCICHUE CTETICHH,
nocTpoeHue rpaduka GpyHKINH, pelieHne IpoOHO — PallMOHATIBHOTO U UPPALIMOHATIBHOTO
YpaBHEHUS.

Pa3nen 4. lloxkazamenvnan ghynkyusa. Ilokazamenvnole ypagHeHus u HepageHcmea
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OK1-57




¢byHKIUS ¥ €€ CBOHCTBA

Onpenenenue nokazarenbHol GpyHkiuu. CBoiicTBa pyHKIMU. CXeMaTHUECKOE TOCTPOCHHE
rpaduKoB QPyHKITUH.
KoMOnHMpOBaHHBIN YPOK

25. IlocTpoenue rpapukoB
[Toctpoenue rpaduKoOB MMOKa3aTeIbHONU (HYHKIIUU
[IpakTudeckoe 3aHsTHE

Tema 4.2
Pemenue noka3aTeiabHBIX
ypaBHEHUI U HEPABEHCTB

26. Iloka3zarejibHbIe ypaBHEHUS
Pemenue npocreiiniero nokasareabHoro ypasHenus. Kopenb ypaBHeHusl.
KomMmOuHnpoBanHoe 3aHsTHE

27. Peuienue ypaBHeHUit

CriocoOpbI pemeHus: pa3iokeHne Ha MHOXKHTENH, TI0JICTaHOBKA, JJOrapu(MHPOBAHUE.
Pemennie ypaBHeHU ¢ MPUMEHEHUEM MUKPOKAIBKYIISITOPA

KomMmOuHupoBanHoe 3aHsTue

28. Iloka3aTejibHbIe HEepaBeHCTBA

[ToBTOpUTH rpaduk mokazarenbHON PyHKIUH. [l0Ka3aTh IPaBUIIO pPEHICHUS
[I0Ka3aTeIbHOI0 HEPABEHCTBA Ha Ipauke (PyHKIUH.

KomMmOuHupoBanHoe 3aHstue

29. PemeHue moka3zaTejibHbIX HEPABEHCTB
Pemenue nokasareinLHBIX HCPaBCHCTB
Komb6uanpoBaHHOE 3aHATHE

Tema 4.2
CucreMa moka3aTeIbHbBIX
ypaBHEHU U HEPABEHCTB

30. Pemenue cucteM ypaBHeHUI
Pemenne cucreM ¢ moka3zaTenbHBIMU YpPaBHCHUAMHA
KoMOnHUpOBaHHOE 3aHSTHE

31. Pemenne cucreM ypaBHeHHH M HEPABEHCTB
Pemenue cucrteM ypaBHEHUN U HEPABEHCTB
IIpakTHueckoe 3aHsTHE

32. KoHnrtpoJsbHas pabora

Craaua TeopeTHYecKoro MaTepHaia ¥ KOHTPOJIbHAs padoTa pasieny: MOCTPOUTh IpaduK
noKa3aTeabHON (QYHKIIUH, PELIUTh oKa3aTeIbHOE YpaBHEHNE U HEPABEHCTBO, PEIIUTh
CHUCTEMY YpaBHEHHM

Paznen 5. Jlozapugpm u nozapugpmuueckan pynkyua. Jlozapugpmuueckue ypasnenusn u nepagencmaea

30

Tema 5.1
Jlorapudm, ero BUIbI 1
CBOWCTBA

33. JlorapuMuyeckoe TOKICTBO

Omnpenenenue norapudma u norapuMUIECKoro TOXKIAeCTBa. Pelienre npumepoB Ha
BBIYHCIICHHE JoTapu(dmMa 1 ToxAecTBa. Buasl morapudmos.

KomOuHMpOBaHHOE 3aHATHE

OK1-57
K 1.8, 2.1, 2.9,
3.7
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34. CeoiicTBa Jorapupmosn

Pemenuie npumepoB Ha BBIYHCIIEHUE JIOTapr(Ma ¢ UCIIOJIb30BAHUEM CBOMCTB Jlorapudma.

KomMmOuHnpoBanHoe 3aHsTHe

35. ®@opmyaa nepexoaa K Jorapudpmy ¢ IpyruM oCHOBAHUEM

[TonsTue norapupmMupoBaHus M MOTCHIUPOBAHUA alreOpandeckux BelpakeHui. Jlokaszarp

hopmyny nepexosa. Pabora Ha MUKPOKAIBKYIATOPE. Y METh BEIYUCIIUTD CTEIICHb,
Jorapudm c J00bIM OCHOBAaHHEM H ¢ JIIOOBIM MTOKa3aTeIeM
KoMOuHHMpOBaHHOE 3aHsTHE

Tema 5.2
Jlorapudmudaeckas
¢byHKIUS U e€ CBOWCTBA

36. Jlorapudgmuueckasi pyHKIHA

Onpenenenne norapudpmudeckoit pynkuu. CorictBa GpyHkiuu. OO0paTHbie (HYHKIIUH.
CxemaTnueckoe nocTpoeHue rpapukoB (PyHKIUH.

KomOuHMpoBaHHOE 3aHATHE

37. IlocTpoenue rpapuxoB
[Toctpoenue rpadukoB Jorapupmuueckoit GyHKIuu
IIpakTHueckoe 3aHsaTHE

Tema 5.3
Jlorapudmuueckue
YpaBHEHUS U HEPABEHCTBA

38. Jlorapudmuueckue ypaBHeHHs

[ToBTOpUTH rpaduk JorapupmMIUecKoi (yHKIMU, pEIIeHHE TPOCTEHIIIETO
Jorapugmuueckoro ypaBHeHus. KopeHb ypaBHeHUs.

KomMmOuHupoBanHoe 3aHsTue

39. Pemenue JiorapupMuyecKuX ypaBHeHHUIA.

CriocoOb! pereHus: pa3inoKeHue Ha MHOXKHUTENH, TI0JCTaHOBKA, JT0rapu(MUPOBAHUE.
Pemenue ypaBHEHUH.

Komb6uHMpoBaHHOE 3aHATHE

40. Jlorapu¢gmMuyeckue HepaBeHCTBA

[ToBTOpuTH rpaduk gorapupmuueckoin GpyHkuuu. JfokasaTs MpaBUIO peLIeHUs
Jorapu(pMHUECKOro HepaBeHCTBa Ha rpaduke GyHKIuHU. Pemenue torapupmMuaeckux
HEPABEHCTB

KomOuHMpoBaHHOE 3aHATHE

41. Pemenue Jiorapu(pmMuyecKUX HepaBeHCTB
Pemenune norapudmuueckux HepaBeHCTB
KomOuHMpoBaHHOE 3aHATHE

Tema 5.4 Cucrema
norapuMUIEeCKIX
ypaBHEHUU

42. Cucrema jJorapu(pMu4ecKux ypaBHeHUMH
Pemenue cucrem ¢ norapupMUUECKUMH ypaBHEHUSIMU
Komb6uHnpoBanHoe 3aHsaTHE

43. Pemienue cucTeM ypaBHeHUId
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Pemenue cucrem ¢ norapuMUUECKUMH ypaBHEHUSIMHU
KomOuHMpoBaHHOE 3aHATHE

44. Jlorapudmuueckas cnupajsb. (IlpodeccnonalbHO — OpueHTHPOBaHHOE 2
coJiep;KaHue)
MareMaTtnueckoe CBOMCTBO CIIUPAIH
Tema 5.5% Komb6unupoBanHoe 3ansatue
[Tpumenenue sorapudmos | 45. Pemenne 3aga4. (IlpodeccnonaIbHO — OPHEHTHPOBAHHOE COAEPIKAHIE) 2
Pemienue 3a1a4 o cuenuagbHOCTH ¢ IPUMEHEHHEM Jiorapudma, JorapupMUuecKon u
NOKa3aTeIbHON (PYHKIIUH, TOrapuPMHUUECKUX yPaBHEHUI
ITpakTHdeckoe 3aHsATHE
46. Pemenme 3aga4 2
Tema 5.6 Pemenue npumepos no teme u3 Marepuanos EI'D
Pemenue 3anau: [TpakTHueckoe 3aHsTHE
sorapudm, 47. KonTpoabHasi padora 2
JorapupmMuIecKas Craua TeopeTHuecKoro MaTepuaia 1 KOHTPOJIbHas paboTa pa3/ieny: BBIYUCIUTD JOrapuQm,
byHKLuA IPUMEHUTH JOrapuPpMHUUECKOe TOXKIECTBO, IOCTPOUTh I'paduK JIorapuGMuIecKoit
(GyHKIMHU, pemnTh JJorapu(MUIECKOE YPAaBHEHHE U HEPABEHCTBO, PEIIUTH CHCTEMY.
Pa3nea 6. Ocnoevr  mpuzonomempuu. Tpuzonomempuueckue gynkyuu. Tpuzonomempuueckue ypagnenusa u 40
HepaseHcmea
Tema 6.1 48. OnpeneseHne TPUTOHOMETPUYECKUX (PYHKIHIA. 2 OK1-7
OcHoBHbBIE POPMYIIBI Tpuronomerpuueckuit kpyr. Onpenenenue Tpuronomerpudeckoit pynkmuu. Ipakrnueckas 13TI7< 18,2.1,2.9,
TPUTOHOMETPUU paborta ¢ kpyrom. Msmepenus yria. 3Haku TpUuroHomeTpuyeckoil pynkunu. OCHOBHbIE '
TPUTOHOMETPHUUYECKHUE TOXKAECTBA. YETHOCTh M HEUETHOCTh TPUTOHOMETPUUECKUX (DYHKITHIA
IIpakTHueckoe 3aHsTHE
49. Tpuronomerpuyeckasi GyHKIHS CyMMbI M PA3HOCTH ABYX YIJIOB 2
DopMybl IPUBEAECHUS, NEPUOAUUHOCTh TPUTOHOMETPUUECKUX (PYHKIIHM,
JIOTIOJTHUTEIBHBIN YToJl, TPUTOHOMETpUYecKHe GYHKIIUU CYMMBI M Pa3HOCTH JIBYX YIJIOB
KomMmOuHnpoBanHoe 3aHsTHe
50. ®opmyJsibl ABOWHOI0 M MOJOBHHHOIO YyIJia 2
Otpaboratk Ha npuMepax (HOpMyIIbl IBOHHOTO U MOJIOBUHHOTO yria
KomOuHMpoBaHHOE 3aHATHE
51. ®opmyJibl cJ10KeHUSI TPUTOHOMETPUYECKUX (PYHKIMIA 2

OTtpaboTath Ha IpuUMepax MpeoOpa3oBaHNE CyMMbl TPUTOHOMETPHUYECKUX (QYHKINHN B
MIPOM3BEIEHNE U HA00OPOT.
KomOuHMpoBaHHOE 3aHATHE
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Tema 6.2
Tpuronomerpuyeckue
¢bynkuuu, ux rpaguku u
cBoiictBa. O6parHas
TPUTOHOMETPHUECKAs

byHKIHS

52. TpuroHomerpuyeckne PyHKIHH
I'padpuku TpuroHOMeTpHUECKUX (PYHKITUH M MX CBOKCTBA
KomOuHupoBanHoe 3aHstue

53. IMocTpoenue rpa¢pukoB PpyHKIUI

Tabnuua ciBuroB rpaduka GyHKIUH (CKaTHE U pacTsDKeHUE rpaduka BIOIb OCer
KoopauHat). CxeMaTHuecKoe OCTpOeHHE TpadrKa TPUrOHOMETPUUECKON (PyHKIIUU
KomOuHnpoBanHoe 3aHsTHE

54. TMocTpoeHue rpa¢pukoB PpyHKIUI
Cxemarndeckoe nocTpoeHue rpaduka TpPUrOHOMETPUIECKOH (PyHKITHH
[IpakTHyeckoe 3aHsTHE

55. O0paTHasi TpUroHOMeTpUYecKasi (PyHKI M.

Onpenenenue oOpaTHBIX TPUTOHOMETPUUYECKUX (GYHKIMN. Beruncinenue Ha
MUKpOKaIbKyisiTope. ['padukn 00paTHBIX TPUTOHOMETPUYECKUX (YHKIIUH.
KomOnHUpOBaHHOE 3aHSTHE

Tema 6.3
Tpuronomerpuueckue
ypaBHEHUS U
HepaBeHcTBa. Cuctema
YpPaBHEHUU.

56. Ilpocreiimme TPUTOHOMETPUYECKHE YPABHEHUS
BriBecT popmysibl 00111€r0 penieHus MpOCTEUITUX TPUTOHOMETPHUECKUX YPaBHEHHIA.
KomMmOuHupoBanHoe 3aHstue

57. Pemenune ypaBHeHHH
OTtpaboTaTh HaBBIKOB PELIEHMSI IPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUMH.
KomOuHMpoBaHHOE 3aHATHE

58. TpuroHomerpuueckue ypaBHeHUs!

YpaBHeHuUs1, CBOIAIIMECS K KBaJ[paTHOMY ypaBHEHUI0. CIIOCOOBI pelieHus : pa3ioKeHHe Ha
MHOHUTENH, TOACTAHOBKA.

KomOuHupoBanHoe 3aHsTHE

59. TpuroHomerpuyeckue ypaBHeHUsl
OpnHOpOoHBIE ypaBHEHUS IEPBOTO U BTOPOTO MOPSI/IKA, HEOIHOPOAHBIE YPABHEHHUSI.
KomOuHMpoBaHHOE 3aHATHE

60. Pemenue ypaBHeHMi
Penienne TpUroHOMETPUYECKUX YPAaBHEHHI ¢ MPUMEHEHUEM (HOPMYIT TPUTOHOMETPUHI
IIpakTHueckoe 3aHsTHE

61. TpuroHomerpuyeckoe HepaBeHCTBO

Pemenne TPUTOHOMETPHYCCKOT'O HEPABCHCTBA C IPUMEHCHHUEM TPUT'OHOMETPHICCKOT'O
Kpyra u ¢ IpuMeHEeHHeM IpaKOB TPUTOHOMETpHUYEeCKHX (QyHKIUHN. Penenre HepaBeHCTB
u3 Matepuainos EI'D.

KomOuHMpoBaHHOE 3aHATHE
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62. Cucrema TPMroHOMETPHYECKHX YPaBHEHUI
Pemenue cucrem
KomMmOuHnpoBanHoe 3aHsTHe

Tema 6.4%
Omucanue
MIPOU3BOJICTBEHHBIX

63. Pemenue 3anau. (IlpodeccnoHaibHO — OPHEHTHPOBAHHOE COIEPKAHME)
Pemienue 3aa4 o cnenuaibHOCTH C IPUMEHEHUEM TPUTOHOMETPUU
Komb6unnpoBanHoe 3ansatue

IPOLIECCOB

64. IlpousBoacTBeHHBIE NPOLECCHI.

(ITpoeccuoHaILHO — OPUEHTHPOBAHHOE COJIEPKAHUE)

Omnwucanue Nporu3BOACTBEHHBIX MTPOIECCOB 10 CIIEUATBHOCTH € TIOMOIIBIO TpaduKoB
TPUTOHOMETPUUYECKUX (QYHKLUI

IIpakTHueckoe 3aHsTHe

65. IIpou3BojacTBeHHBbIE NPOLIECCHI.

(ITpodpeccuoHAILHO — OPHEHTHPOBAHHOE COJIEPKAHUE)

Ornucanue Npou3BOICTBEHHBIX (IKOHOMHYECKHX ) MPOIIECCOB MO CHEI[HAIBHOCTH C
MOMOIIBIO TPAPUKOB APYruX (YHKIIHHA.

[TpakTHueckoe 3aHsaTHe

Tema 6.5
Pemenue 3amau:
TPUTOHOMETPUS

66. Pemenne 3agau
Pewmenue npumepos u3 marepuanoB EI'D
IIpakTHueckoe 3aHsTHE

67. KourpoabHas padora

Crnaua TeopeTHuecKoro MaTepuaia 1 KOHTpOoJIbHas paboTa pa3/iesly: BHIYUCICHNUE 3HAYEeHHUH
TPUTOHOMETPUUYECKUX (PYHKLUH, T0KAa3aTeIbCTBO TOXK/ECTB, PEIICHUE
TPUTOHOMETPUUECKUX YPaBHEHHUM U HEPABEHCTB, NOCTpOeHUE rpaduka GpyHKINN

Pasnen 7. Ypasuenusn u ne,

aeeHcmea

10

Tema 7.1
YpaBHeHus u
HEpaBEHCTBA C

68.YpaBHeHNS 1 HEpaBEHCTBA ¢ MOAYJIEM.
OO61ure MeToIpl pelieHus: ypaBHeHUsl. Moyib. Y paBHEHUS 1 HEPABEHCTBA C MOAYJIEM.
KomOuHMpoBaHHOE 3aHATHE

napameTpom

69. YpaBHeHus c mapameTpom.

3HaKoOMCTBO ¢ napameTpoM. [Ipocrelinne ypaBHEHHsI U HEPABEHCTBA C TAPaMETPOM.
['padmueckuit MeTos pelieHns ypaBHEHUS U HEPABEHCTBA

KomOuHMpoBaHHOE 3aHATHE

Tema 7.2
Pewmenue 3anau 3a
IIEPBBII CEMECTP

70. Permmienue TeCTOBBIX 3aJaHUM

Bompocsl k 3K3aMeHy U TECTUPOBAHUIO, KPUTEPUU OLICHUBAHUS, PETJIaMEHT IK3aMeHa,
MIPUMEPHBIC 3a/TaHHUS.

KomOuHMpOBaHHOE 3aHATHE

OK1-7
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71. lloaAroTOBKA K KOHTPOJILHOM padoTe
Pemenre mpuMepHOro 3K3aMEeHAIIMOHHOTO OnjIeTa, pa30op perieHus, CaMOOIICHKA.

72. KourpoabHas padora

Perienue TecTOBBIX 3a1aHUH 3a EPBBII CEMECTP: PEIIUTh IPOCTEHIINE YpaBHEHUS,
BBINOJIHUTH JICHCTBUSA C IPOOSIMU, BBIYUCIUTD CTETIEHb, KOPEHb U JIoTapudM, HAUTH
3HA4YEeHUE TPUTOHOMETPHUECKON (PYHKIIMU

HpOMe)KyTO‘IHaﬂ arrecranus

73. KoHcyabTanusi K 9K3aMeHy

74. KoHcyabTanus K IK3aMeHy

75. Jx3ameH (MUCbMEHHbI)

NN NN

OK1-7

2 cemecmp

Pasnen 8. Koopounamot u

B6EKMOpbl

Tema 8.1

BekTops! Ha MII0CKOCTH U
B MPOCTPAHCTBE.
Koopaunarsl BEKTOPOB.

76. BekTOpbl HA JIOCKOCTH U B MPOCTPAHCTBE

Ornpezenienre BEKTOpa, paBHbIE BEKTOPA, MPOTUBOIOJIOKHBIE, KOJUTMHEapHbie. bazuc Ha
miockocT. Cucrtema KoopauHar. JleicTBUs HaJl BEKTOpaMU B KOOPJAMHATAX: CJI0KEHHE,
YMHOXEHHUE Ha YHUCII0, CKAJIIPHOE IPOU3BENECHUE, YTOJI MEKY BEKTOPAMH, YCIOBUE
NapauieTbHOCTU U MEePIEHANKYISIPHOCTH BEKTOPOB

KomOuHnpoBanHoe 3aHstue

77. BekTOpbI B IPOCTPAHCTBE

Komnuianaphsie Bektopsl. basuc B mpoctpancTBe. Cuctema koopauHar. JleiicTBus Haj
BEKTOPAaMHU B KOOpAMHATAX: CII0KEHUE, YMHOXKEHHUE HA YUCIIO, CKAIIIPHOE U BEKTOPHOE
IIPOMU3BEICHUE, YTOJI MKy BEKTOPaMH, YCIOBUE NAPAIIEIBHOCTH U MEPIEHIUKYISIPHOCTH
BEKTOPOB

KomMmOuHupoBanHoe 3aHsTHE

Tema 8.2
YpaBHEHHE MIIOCKOCTH

78. YpaBHeHMe NPAMOii HA MJIOCKOCTH

[Tpupamenue aprymenra, npupamienue Gpykuuu. O0miee ypaBHEHHE IPSIMOM, YIIIOBOM
K03 PULIMEHT MPsIMOH, ypaBHEHHE IPSAMOM € YITIOBBIM KO3 (DUIIUEHTOM, YOI MEXIY
NPSIMBIMH, YCJIOBHE NApAJIENIbHOCTH U NEPIIEHIUKYISIPHOCTH IPSIMbIX
KomOuHMpoBaHHOE 3aHATHE

79. YpaBHeHHe IVIOCKOCTH

CocraBiieHH€e ypaBHEHUS IJIOCKOCTH. YTOJI MEXK/Y IJIOCKOCTSMU. Y CJIOBUE MapaIeIbHOCTH
miockoctert. [lmomane Tpeyronpauka. Paccrosiaue ot Touku 10 npsmoi. O0bEM
MUPAMHU/IBI.

KomMmOuHMpoBaHHOE 3aHsTHE

OK 2,3,4,7
MK 1.8,2.1,2.9,
3.7
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Tema 8.3*

[IpakTuko —
OpUEHTHUPOBAHHBIC 3a7a41
Ha KOOPJAMHATHOM

80. Pemenme 3agay. (IlpodeccnoHabHO — OPHEHTHPOBAHHOE CO/IEPIKAHME)

[IpakTHKO — OpHEHTHPOBAHHBIE 33/1a4H 110 clielHanbHOCTH. KoopanHaTHas MIIOCKOCTD.
Omnpeznenenue IOMAAN MHOTOYTOJIbHUKA U 00BEM Tena. EAMHUIIBI n3MepeHus IIomam 1
00béMma. Beruncienue paccTosiHUN ¥ TUIOMIAICH Ha TUIOCKOCTH. KoMmyecTBeHHBIE pacyueThl.

IIJIOCKOCTH Brraucnenue o6béma.
ITpakTyeckoe 3aHsTHE
Tema 8.4 81. KonrpoabHas padora. 2
Pemenue 3amay JlaH TpeyrojapHUK ¢ KOOpAMHATaMU BeplinH. HaliTu KoOpAuHATEI BEKTOPOB, YTOJI MEXKAY
BekTopsl M KOOpAMHATEL | BEKTOpaMHU, ILIOIIA/b TPEYTOJbHUKA, BBIIIOIHUTH 1EHCTBUS Hal BeKTopamu. COCTaBUTh
YPaBHEHHE CTOPOHBI TPEYTOJIbHUKA, MEAUAHBI, BBICOTHI.
Pasznen 9. Ilpouzeoonasn pynkuuu u eé npumenenue 40
Tema 9.1 82.1lpenen pyHkumu 2 OK1-7
[Mpenen yunkumm u Apudmerndeckas u reoMmerpudeckas rnporpeccus. @opmyia obmiero uieHa. beckoneuno IIK1.8,2.1,29,
HEIPEPBIBHOCTD. yObIBaro1as reoMmerpudeckas mporpeccus. [locnenosarensnoctu. Pekyppentnas ¢popmyna. 37
AcumnToTsl rpaduka Omnpenenenne npeaena GyHKu B Touke. beckoHeuHo Manas 1 0ECKOHEYHO OoJIbIIast
byHKIUN ¢ynkuus. CoiicTBa npenenoB. Beruncnenue npeaena GyHKIUN B TOUKE, IPH CTPEMIICHUH K
0ECKOHEYHOCTHU. 3aMeyaTeIbHbIE MTPEIEIbL.
KomOuHMpoBaHHOE 3aHATHE
83. HenpepbiBHast pyHKIUS. 2
[TonsiTue HenpepsiBHON (yHKIMU. CBOMCTBA HEMIPEepbIBHON (hyHKIIMU. Touka pa3pbiBa.
AcuMnToTsl rpaguka GyHKUUU. YpaBHEHUE ACUMIITOT.
KomOuHMpoBaHHOE 3aHATHE
Tema 9.2 84. IlpousBoanas pyHKumMu 2
[TponsBosnHas GpyHKIUH, Onpenenenue npousBoHol ¢pyHkuuu. [Ipasuna nuddepenuponanus. Tabnuma
IpaBuIIa IIPOU3BOJHBIX dJIeMeHTapHbIX GyHKIUH. [Ipumeps.
Qg depeHIpOBaHUS. KomOuHMpoBaHHOE 3aHATHE
@uU3NYECKU CMBICIT 85. IlpousBoaHasi npousBeneHus (PYHKIUIM. 2
MIPOU3BOIHOM (DYHKIIMH. Pemenue npumepoB Ha HaX0XkI€HUE TPOU3BOAHON (DYHKIIMU, TPABUIIO YMHOXKEHUS
IIpakTHueckoe 3aHsTHE
86. IIponsBoaHast 4aCTHOIO (PyHKIHUIA. 2
Pemienne npumepoB Ha HAXOXAEHUE TPOU3BOAHON (DYHKIIMH, IPABUIIO JICIEHUS
IIpakTHueckoe 3aHsTHE
87. ®u3uyeckuii CMbICT NPOU3BOTHOM 2

Haxoxnenue npon3BogHoN. @U3MYECKHI CMBICT MPOU3BOIHOM. Pemienue 3amad.
IIpakTuueckoe 3aHsiTue
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Tema 9.3
CnoxHast GyHKIUS 1 €
MIPOU3BOTHAS

88. IlpousBoaHast c10KHOM PyHKIMH

[TonsiTe cnoxxuolt pyHkuuu. Teopema o TpOU3BOAHON clokHON QyHKIHH. Tadnuia
NPOM3BOJIHBIX CIOXKHBIX QyHKUUHU. [Ipumepsl

Komb6unnpoBanHoe 3ansatue

89. BoruuciieHue npou3BoAHOH GyHKIIUH
OtpaboTaTh HaBBIKM HAXOKACHUS TPOU3BOAHON CIIOKHOM pyHKINK
[IpakTuyeckoe 3aHATHE

Tema 9.4
Pemenue 3agay no reme
pou3BoIHAs (YHKIIUH

90. KontposibHasi padora.

Haiitu nmpousBoanyto GyHKIMH, IpuMeHss paBuia 1uddepeHIupoBaHus, Ta0INIy
IPOM3BOJIHBIX 3JIEMEHTAPHBIX U CIIOKHBIX QyHKIMH. Pemute 3a1auy Ha GU3HUECKUI CMBICT
MIPOU3BOJHOMN

Tema 9.5
['eomeTpuyeckuit CMbICT
MPOU3BOIHOMN

91. N'eomeTpuyecknii CMbICJ POU3BOAHOM

['eomeTpHUUeCcKHii CMBICI MPOU3BOAHOMN. Y paBHEHHE KacaTeIbHON K TpaduKy GyHKINH.
VYron HakIOHa KacaTenbHOU. YToa Mexxay GyHKiusaMu. Pemenue 3agau
KomOuHnpoBanHoe 3aHsTue

92. Pemienue 3aaa4

OTtpaboTaTh HaBBIKH HAXOXKICHUS YIIIOBOTO KO3 PHUIIMEHTA, COCTABICHUS YPaBHEHUS
KacaTeJIbHOH K Tpaduky.

IIpakTHueckoe 3aHsTHe

Tema 9.6
HccnenoBanue GpyHkuuu
U TIOCTpOEHHUE rpaduka

93. UccnegoBanue pyHKIUH.

C TOYKM 3peHUsI TEOMETPUYECKOTO CMBICIIa PACCMOTPETh BOITPOCHI MOHOTOHHOCTH
¢byHkuuy, skcTpeMyma. CocTaBUTh aJIrOPUTM pELIeHHsI KaXKA0Tro BoIlpoca
KomMmOuHnpoBanHoOe 3aHsTHE

94. UccaenoBanue (PyHKIUH.

Bropas npoussoanas ¢pynkuuu. Touka nepern6a Gpynkiun. CocTaBUTh alroOpuTM
MCCJIEIOBAHMSI U ITOCTPOECHMSI rpaduKa QyHKIIUHU.

Komb6uHnpoBaHHOE 3aHATHE

95. IocTpoenue rpadpuka GyHKUUH
[TpoBecTn noiaHOE Hccneq0BaHUE (PYHKIIUHN U IOCTPOUTD €€ rpaduK. (MHOTOUJIEH)
IIpakTHueckoe 3aHsTHE

96. ITocTpoenue rpapukoB PyHKINHU

[IpoBecTun mosHOE MccienoBanne GyHKIIMU U TOCTPOUTH €€ rpaduk. J[poOHo —
panroHagbHas QYHKIMSL.

IIpakTHueckoe 3aHsTHE

97. IlocTpoenue rpapukoB PyHKIMHU
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[TpoBecTu noaHOE Hccieq0BaHNE (PYHKIIUN U IOCTPOUTD €€ rpaduk.
[IpakTHyeckoe 3aHsTHE

Tema 9.7* 98. Hauboabiee 1 HaUMeHbIIee 3HaYeHHe QyHKIIUH 2
Haxoxnenue PaccmotpeTs anroputwm penienus 3anaun. Pemenue 3amay.
ONTUMAJILHOTO Kom0nHMpoBaHHOE 3aHATHE
pe3yJibTaTta ¢ IOMOIIbIO 99. Pemenue 3axa4. (IIpodeccuoHaIbHO — OPUEHTHPOBAHHOE COIEePKAHNE) 2
IIPOU3BOJIHOM B Haxoxxnenre HanOobIIero 1 HAMMEHBIIETO 3HAYCHHUS (DYHKIIHUH.
MPAKTUYECKHUX 3aa4ax [TpakTiueckoe 3aHsaTue
100.Pemienue 3agau. (IlpodeccnoHaibHO — OPHEHTHPOBAHHOE COJIEPKAHUE) 2
HaxoxaeHune onTUManbHOTO pe3ysibTaTa B MPAKTUYECKUX 3a1a4ax
[IpakTHueckoe 3aHsATHE
Tema 9.8 101. KonTrpoJabsHas padora. 2
Pewmenne 3amau no HccnenoBath 1 HOCTPOUTH rpaduk GyHKIMU. HaliTi Hanbonpero 1 HaMMEHbIIETro
MIPUMEHEHHIO 3HaYeHUs PYHKIIMHU Ha OTPE3KeE.
IPOM3BOJIHON (pyHKIIMHU
Pasznen 10. Humeepan u eco npumenenue 14
Tema 10.1 102. IlepBooGpa3Has, HeonmpeaeJeHHbI HHTErpal 2 OK1-7
[TepBooOpasnas pynknuu, | Jlate onpenencHue nmepBoodpasHoii. HeonpepeneHHbI HHTETPA U €70 TeOMETPUICCKHUI K 1.8,2.1,29,
HeoTpeAeeHHbIN cmbica. CBoiicTBa nHTerpana. Tabmuia ocCHOBHBIX HMHTErpajioB. HemocpeacTBennoe 37
HHTETpal MHTETpUpoBaHue. Pemenue npumepon
KomOuHMpoBaHHOE 3aHATHE
103. UuaTerpupoBanue 2
Pemenue npumepoB. IHTerpupoBaHue BhIpaKeHUI, €Ciii apryMeHT JIMHEHHast QyHKITHSL.
IIpakTHueckoe 3aHsTHe
Tema 10.2 104.0OmnpeneneHHbIN HHTErPaJ 2
Onpenenennbiii uarerpan | [lonstue uHterpambHOi cyMMbl. OnipeseneHue onpeeaeHHoro naterpaia. CpoicTsa
U €0 BBIYUCIICHHE omnpenenenHoro uurerpaina. ®opmyna Hetorona — JleitOnuma. Berunucnenue naTerpasios.
KomOuHupoBanHoe 3aHsTHE
10S. I'eomeTpryecknii U pu3nUecKnil CMBICJ HHTErpaJia 2
['eomeTpryeckuii CMbICI ONpe/IeIeHHOro uHTerpana. [lnomasns miockoit purypsl.
Brruncnenue miomaau. @uU3ndeckuil CMbICT ONpeeIeHHOr0 HHTerpaia. Beruncienne
MyTH.
KomOuHMpoBaHHOE 3aHATHE
Tema 10.3* 106.Pemenne 3anay. (IlpodeccuoHaIbLHO — OPUEHTHPOBAHHOE COIEePKAHNE) 2

[TpumeneHue uHTErpaia B

Pemenue 3aga4d Ha IMPUMCHCHUC MHTCTPpaJla JJIs1 BEIYUCIICHUS IO IeH INIOCKUX (bI/Il"yp
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IIPaKTUKE IIpakTuueckoe 3aHaTne
107. Pemienue 3aaga4. (IlpodgeccnoHaIbHO — OPUEHTHPOBAHHOE CO/IEPKAHUE) 2
Pemrenue 3a1a4 Ha MPUMEHEHUE MHTETPaJIa UL BBIYMCICHUS (PU3NUECKUX BETHMYUH U
ionaiel IiocKux Guryp
ITpakTHueckoe 3aHsATHE
Tema 10.4 108.KonTposabHasi padora. 2
Pemenne 3anay Ha Haiitn HeonpeneeHHbIN UHTErpal, BBIYUCIUTD ONPEIEICHHBIM HHTETPaJl, HAWTHU IIJI0IIA/b
WHTETPUPOBAHUE TJIOCKOHM (DUTYPBI, BBIYUCIIUTH MMYTh MIPOWICHHBIA MaTEPHATIBHOM TOYKOM
Pasznen 11. Ilpameie u nanockocmu ¢ npocmpancmee 18
Tema 11.1* 109. Buawbl miaockux ¢puryp u ux miomanb (IlpodeccnoHabHO — OPHEHTHPOBAHHOE 2 OK 1,3,4,7
['eomeTpus Ha IIOCKOCTH coJepiKaHue) 1311; 18,2.1,2.9,
[IpakTHKO — OpPUEHTUPOBAHHBIE 33]]a4H B KypCe Fr€OMETPUH HA INIOCKOCTH '
IIpakTrueckoe 3aHsATHE
Tema 11.2 110. IIpsiMble B MpOCTPaHCTBE 2
OcCHOBHbIE MOHATUS [Tpenmer crepeomerpun. AKCHOMBI crepeoMeTpun. CreacTus u3 akcuoM. [lapamiensHocTh
CTEPEOMETPUH. NpsIMBIX B MPOCTpaHCTBE. [leprieHIuKysip , HaKIOHHAsl, npoeKuus. CBONCTBA HAKIIOHHBIX,
[Iepnenpukysmsp, BBIXOJIAIMX U3 OJHOM TOYKH. Perenue 3a1a4 Ha 10Ka3aTesIbCTBO
HAaKJIOHHAs1, TPOEKIUSI. KombunnpoBanHoe 3anstue
111. Permuenmue 3axau 2
Pemenue 3a1a4 Ha napajiIeIbHOCTD NMPSAMBIX B IPOCTPAHCTBE, NEPIEHANKYJIISP ,
HAaKJIOHHYIO, IIPOEKIHUIO.
IIpakTHueckoe 3aHsTHE
Tema 11.3 112. TlapajjelbHOCTb NPAMBIX H IJIOCKOCTEI 2
[TapannensHOCTh NpsiMoit | [Ipu3Hak U TeopeMa 0 mapamieaIbHOCTH NPAMOUN U MIIOCKOCTH. [Ipr3HaK 1 TeopeMbl O
U TUIOCKOCTH, NapauIeIbHOCTH IJIOCKOCTEN. Pemmenue 3a1ay Ha 10Ka3aTenbCTBO
NapajiebHOCTb Komb6uHMpoBaHHOE 3aHATHE
[JIOCKOCTEN 113. Pemenue 3aga4 2
3aauy Ha NapajuIeIbHOCTD MPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE, MEPIEHAUKYIISP,
HAKJIOHHYIO, IPOEKIIUIO.
[IpakTHueckoe 3aHsTHE
Tema 11.4 114. TlepneHAUKYJISPHOCTH MPAMOI M MJIOCKOCTH 2
[lepnenuKyIsIpHOCTH [Ipu3Hak o neprneHIuKyIIPHOCTH MPSIMOM U INIOCKOCTH, TEOPEMA O TPEX
IIPSIMON U TUIOCKOCTH. MEPIEHIUKYIIApax.
JIByrpaHHbIN yTOII. JlokazarenbCcTBO yTBEpKACHUM. Penenue 3agaq

KOM6I/IHI/IpOBaHHOe 3aHATHC
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115. JIByrpaHHbIi 1 MHOTOTPAHHBIN yroJI.

JIByrpaHHBIN yTOJI, JUHEHHBIA YTOJl, TPU3HAK MEPIEHANKYISIPHBIX TUIOCKOCTEN. Y CIIOBUE
CYLIECTBOBAHMsI MHOTOI'pPaHHOIO yria PerieHue 3a1a4 Ha JoKa3aTeNbCTBO. Pemenue 3aqau.
KombunnpoBanHoe 3ansrue

116. Pemenue 3aga4 2

3agauu ¢ MPUMEHEHHEM TEOPEMBI O TPEX MEePIEeHIUKYIApax, ABYrpaHHOro yria. Pemenue

3a1a4

IIpakTHyeckoe 3aHsATHE
Tema 11.5 117. KourtpoabHas padorta 2
Pemenue 3anad o Jloka3ath yTBepKAECHUE, PEIIUTh 3a/1a4y
CTEpEOMETPUU
Pazgen 12.  Mmuozozpannuku u mena epawenus. Illnouwads nosepxnocmu u 06vem 2eomempuiecko2o mena 46
Tema 12.1%* 118. I'eomeTpus Ha niaockoctu (IIpodeccnonabHO — OPHEHTHPOBAHHOE CO/lEPIKAHNE) 2 OK1-7
ITpaBunbHBIE [TpaBunbHbIe MHOTOYTONIBHUKU. CMMeTpus. CBOMCTBA MPaBUIIBHBIX MHOT'OYTI'OJIbHUKOB. 13‘[I7< 18,2.1,29,
MHOT'OYTOJIbHUKH. [Tnomane MHOrOyroasHUKOB. CuMMeTpus B ripupoe. LIeHTp BliucaHHON U ONKMCaHHON '
Cummerpus. OKPY>KHOCTH, LIEHTP TSDKECTH U T. 1.

KomMmOuHupoBanHoe 3aHstue
Tema 12.2 119.Mapanuienenunen. CeyeHne MHOTOrpaHHUKA 2
[Ipu3ma, 3neMeHTHI Onpenenenre napauieaenuIena, ero 3JIeMEeHThl, ceueHre MHOrorpaiHuka. [loctpoenue
npu3Mbl. Buasl npusm. cedeHuil. [IoBTOpUTH TEOpEMBI CTEPEOMETPUHN.
[Tnomane noBepxHoctn | IlpakTrueckoe 3aHsaTHE
00BEM MPU3MBI 120. Tliomaab MOBEPXHOCTH M 00BHEM MapaJiiesienumnena 2

[Tnomans MoBepXHOCTH U 00BEM Mapauienenumeaa, Kyoa. Pemenne 3a1a4 Ha BIYMCICHUE

IUIOLIA/IM TOBEPXHOCTU M 00bEMA; HAXOXKAECHHUE AIEMEHTOB MHOTOI'paHHUKA

KomOuHMpoBaHHOE 3aHATHE

121. Ilpu3ma. [lnomagb NoBepXHOCTH U 00HEM NPU3MBI 2

Omnpenenenne Npu3Msl, JIEMEHTHI IPU3MBI, ceueHne. Buasl npusM. Ilnomanes nosepxHoctu

1 00bEM npusMsbl. Pemienue 3amau.

KomOuHupoBaHHOE 3aHATHE

122. Pemenue 3axa4 2

Pemrenue 3a1a4 Ha BBIYMCIICHHE TUIONIA/IM TOBEPXHOCTH U 00BEMA IPU3MBI.

KomMmOnHMpoBaHHOE 3aHsTHE
Tema 12.3 123. Tupamuaa. Ilaomaas MNOBePXHOCTH H 00bEM MUPAMUABI. 2

[Inpamuna, 31€eMEHTHI
nupamMusl. Buast

OnpeaeneHI/Ie nmupamMuibl, 9JIEMCHTEI MHPAMHUIbI, CCUCHUC MHOI'OIpaHHUKA. BI/I)II)I nmupamMmuia.
HJIOH.I&,Z[B ITOBCPXHOCTHU U 00BEM IIMpaMuJbl. Pemenue 3agaq
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MUPAMUI.
[Tnomaas MOBEPXHOCTH U
00BEM MHpPaMUJIBL.

KomOuHMpOBaHHOE 3aHATHE

124. Peunrenmne 3agayq
PeLHeHI/Ie 3a1a4 Ha BBIYUCJIICHHUC TJIOIIIaan HOBerHOCTI/I nu O6’béMa HI/IpaMI/IIIBI
KomMOuHMpOBaHHOE 3aHATHE

125. Yceuennas nupamMujaa.

OnpeneneHue yce4eHHOW MUPaMUIbI, 3JIEMEHTHI IMpamMubl. [11omans noBepXHOCTH U
00BEM NpaBUIILHON yceueHHOM nupamuabl. Pemenue 3aaay.

KomOuHupoBaHHOe 3aHsATHE

126. Pemenne 3ana4
Pemenne 3a1a4 Ha BBIYHMCIICHHUE TUIOIAIU TOBEPXHOCTH M 00BEMA MHOTOTPAaHHUKOB.
3aauy Ha OTHOIIEHHE O0BEMOB U IJIOLIA/AEH TOBEPXHOCTH.
[IpakTHyeckoe 3aHsTHE

Tema 12.4*
IIpaBuiibHBIE
MHOTOTPaHHUKH.
[Ipumeps! cummeTpuii B
npodeccun

127. IIpaBuiabHBbIe MHOTOTPAHHUKH

Onpenenenue NpaBUIBHOIO MHOTOrpaHHUKa. CBONWCTBA IPABUIIBHBIX MHOTOTPAaHHHUKOB.
Pemenue 3a1auy Ha IOCTPOEHHUE CEUEHMSI, HAXOXKACHUS IJIOLIAAU TOBEPXHOCTU U 00bEMaA
MHOTOI'PaHHUKOB.

KomMmOuHnpoBanHoe 3aHstue

128. Cummetpus B xu3HU. (IIpodeccnoHaIbHO — OPUEHTHPOBAHHOE COAEPKAHME)
Cummerpust B MHOrorpaHHukax. CUMMETpUs B apXUTEKType, TEXHUKE, ObITY.
ITpakTHyeckoe 3aHsATHE

Tema 12.5

Pemenue 3amay Ha
BBIUMCIICHHUE

IJTONIAX TOBEPXHOCTHU U
00BEMa MHOTOTpaHHUKA

129. Pemenune 3a7a4
PeHICHI/Ie 3a1a4 Ha BBIYHUCJIICHUC JI01IaaIu HOBCpXHOCTI/I nu O6’béMa MHOFOFpaHHI/IKOB.
[TpakTiueckoe 3aHsATHE

130. KourpoabHas padora
Pemienue 3a1a4 Ha MOCTPOEHUE CEYEHUS U HAa BBIYUCIECHHE TUIOIIAN TOBEPXHOCTH U
00béMa MHOTOrpaHHUKA

Tema 12.6
Hummaap u ero
COCTAaBJIIOIINE.

131. Huauuap.

Omnpenenenne NUIMHIPA, YIEMEHTHI IUJINH/IpA, OCEBOE ceueHue. Pa3BepTka, miomaib
MOBEPXHOCTH M 00BEM LMIMHpa. Pemenne 3amay.

Komb6uHnpoBaHHoe 3aHATHE

132. Pemenmue 3aga4

Pemenvie 3a1a4 Ha BEIYHCIICHHE IO IOBEPXHOCTH U 00BbEMA IMITHHIPA.
KoMOuHMpoBaHHBIE 3a1aUH.

KomOunnpoBanHoe 3aHsTHE

Tema 12.7

133. Konyc. YceuyeHHbIl KOHYC
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Konyc u ero

OnpeﬂeneHHe KOHYCa, 3JICMCHTBI KOHYCa, OCCBOC CCUCHUC. Pa3BepTKa, iomanab

COCTaBJISIIOIIHE MOBEPXHOCTU U 00bEM KOHYyca. Y ceueHHbIN KoHyc. Pa3BepTka, miomaab MoBEpXHOCTH U
00BEM yceueHHOTo KoHyca. Pemenue 3agay
KomMbOunnpoBanHoe 3anstue
134. Pemnenmue 3a1a4 2
Pemenue 3a1a4 Ha BbIYMCIICHHE MJIOMIAAH TIOBEPXHOCTH U 00BEMA KOHYCA.
KomOunupoBaHHbIe 3a/1a4H.
Komb6unnpoBanHoe 3anstue
Tema 12.8 135. Cdepa u map 2
lap u ero yactu Omnpenenenue mapa u cepsl, IeMEHTHI 1apa, oceBoe ceueHue. Pazseprka, miomaas
MIOBEPXHOCTU U 00bEM 11apa. PemieHnue 3aau.
KombunupoBanHoe 3ansrue
136. Pemenmne 3aaau. 2
Pemenue 3a1a4 Ha OTHOIIEHHE IJIOMIA/IeH TOBEPXHOCTU U OTHOILIIEHUE 0OBbEMOB Tell
BpalieHus. Perenne 3a1a4 Ha BEIYMCIICHHE IIOMIAIH TOBEPXHOCTH U 00bhEMA Tena
BpallleHUS
KoMOuHMpOBaHHOE 3aHSITHE
137. Peruenmue 3ama4 2
Pemenwuie 3a1a4 Ha BRIYHCIICHHUE IUIOMIAIH IOBEPXHOCTH U 00BEMA Tea BpaICHHS.
ITpakTuueckas pabora
Tema 12.9* 138. KomOuHupoBaHHBbIE 321241 2
I'eomeTpuueckue Pemenue 3a1a4 Ha KOMOMHAIIMYM TEOMETPHUUECKUX TETI.
KoMOMHanmu Ha pakTuke | [IpakTtnyeckas pabora
139. 'eomeTpuuyeckue komounauuu. (IlpodeccnonaiLHO — OpUEHTHPOBAHHOE 2
coJep:xaHue)
Terna BpaleHus B MOCH CIIEITUATBHOCTH. Pelenue 3a/1a4 MpakTUKO — OPHEHTHPOBAHHOTO
COJIEpXKaHUSI.
[TpakTudeckoe 3aHaTue
Tema 12.10 140. KonTpoabHas padota 2
Pemnrenue 3anau Pemenue 3a1ay Ha BEIYKMCIICHUE TIIOMIAIN TTOBEPXHOCTH U 00BEMA Tesa BPAIICHUS
Pasnea 13. Ilpoekmnas desamenvHocmb 10
141. HpOCKT 2 OK 1-7
Temartuka nmpoekTa Ha y4eOHbIN ToJ1. MeToauyeckue yka3aHus: ey U 3aa4i MPOCKTa; MK 1.8,2.1,2.9,
coJIepKaHue TIPOEKTa; HopMa — KOHTPOJIb 0(OPMIICHHSI IPOEKTA; HCTOYHUKH WH()OPMAIIHH; 3.7

MMPUITOKCHU .
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KomOuHMpOBaHHOE 3aHATHE

142. Ilpe3eHTanus NpoeKTa 2
OTt60p napopmanuu st npesentanun. Konmndectso cnaiino. TpeboBanus Kk 0pOpMICHHIO
MPE3EHTALNUN. 3aIIUTHOE CIOBO.
KomMmOuHupoBaHHoOe 3aHATHE
143. Pa3paboTka npoekra 2
[Touck nnpopmanuu. [IpakTrueckas 4acTb MPOEKTa — CBSI3b C MATEMATUKOM U COCTaBIICHHUE
BOITPOCOB BUKTOPHUHBI MJIM KPOCCBOpAA
KomOuHupoBanHoe 3aHsTue
144. Martematuka B moeil cnenuagabHocT (IlpodeccuoHaibHO — OpUEHTHPOBAHHOE 2
coJep:KaHue)
[Touck nndopmarmu. [IpakTuyeckas 4acTh MPOEKTa — MaTEMATHKaA B MOEH CIEIIMAIbHOCTH.
KomMmOuHupoBanHoe 3aHstue
145. 3amura npoekra 2
WuauBuayaibHas 3aluTa NpoeKTa
Pasznen 14. Muoowcecmea. Inemenmul meopuu zpaghos 10
146. MHuoxecTBa 2
[TonsiTue MHOXECTBa, MOAMHOKeCTBa. Onepaii HaJl MHOKECTBaMHU.
Tema 14.1%* Komb6unnpoBanHoe 3aHsatue
MmuoxecTtBa. Onepamuu 147. Onepanun naa mao:xxkecreamu (IlpodeccnonaibHO — O pUEHTHPOBAHHOE 2
HaJl MHO>KECTBaMH coiep KaHue)
Pemenue npuknaaHeix 3aga4. MeToa MaTeMaTH4eCKOM HHAYKIUH.
KomOuHupoBaHHOE 3aHsATHE OK1-5,7
148. T'pa¢wi 2 | 1K18,2.1,209,
[Tonsitue rpada. Csa3HOIM rpad, nepeBo, HUKI rpad Ha MIOCKOCTH. 3.7
Tema 14.2* KomOuHnpoBanHoOe 3aHsTHE
DJEMEHTHI TEOPUH 149. Cocrasienne rpagos (IIpoeccHoHAIBLHO — OPHEHTHPOBAHHOE COACPKAHHE) 2
rpacdoB Onucanue peabHbIX CUTYallul C IOMOIIBI0O MHOXKECTB. [IprMeHeHune rpadoB K penieHuo
3a/1a4
IIpakTHueckoe 3aHsTHE
Tema 14.3 150. KonrpoubHasi padora. 2
Pemenue 3anad no Pemutsb 3amauy ¢ MHOXKECTBAMH, COCTaBUTh rpad K onpeaAeeHHOW CUTyaluu
COCTaBJIEHUIO Irpada
Pasznen 15. nemenmul kombunamopuxku, cmamucmuku u meopuu 6eposmHocmeil 28
Tema 15.1 \ 151. Pa3memieHnue, nepecTaHoBKAa 2 OK1-5,7
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KombunaTtopuka

Omnpenenenue dakropuana. [lepectanoBka, pazmenienue (6e3 moBTopoB). [IpaBuna u
npuéMbl B KoMOMHaTOpuKe. Perienue 3agad ¢ noBTopamu
KomMOuHupoBanHoe 3aHsTHE

152. Coueranue. bunom HoioToH
Coueranue u ero cBoiictBa. Tpeyronpuuk I[lackans u ero cBoiicrea. bunom Heroton
Komb6unnpoBanHoe 3ansatue

153. Peumenue 3agayu
Pemenrie koMOMHATOPHBIX 3a1a4, OnHOM HproTOHA
[TpakTHdeckoe 3aHsATHE

Tema 15.2
Teopust BeposiTHOCTEH

154. BeposATHOCTDH CJAYYAHHOT0 COOBITHSA

[ToBTOpUTH: ONpeneneHune omnbiTa, COObITHs. Buapl coobiThid. OnipeaesieHne BepOsSTHOCTH
CIIy4aiflHOTO COOBITHSI.

KoMOuHMpoBaHHOE 3aHATHE

155. Teopembl TeoOpuu BepOSITHOCTEl
TeopeMsl ciloxkeHus 1 yMHOKEHHU. Pemenne 3anau
KomOuHupoBaHHoOe 3aHsTHE

156. Pemenmne 3amau
Penrenue 3a1a4 Ha TEOPEMBI CIIOKEHUS U YMHOKEHUS, BEPOSTHOCTh CIIY4aiiHOTO COOBITHS
KoMOmHMpOBaHHOE 3aHATHE

MK 1.8, 2.1, 2.9,
3.7

157. ®opmyaa bepunyinu, Baiieca
®opmyna bepuymm. @opmyna nosHou BepostHocTH. Popmyna balieca
KomOunupoBanHoe 3aHsTre

158. Peruenmue 3axa4
Pemenwue 3a1a4 mo TeOpuM BEpOSTHOCTEH
ITpakTuueckoe 3aHaTue

Tema 15.3
JluckperHas ciay4yanHas
BEJIMYMHA

159. 3axon pacnpenesieHusi cay4aiiHO BeJMUYMHBI

[TonsTHE TUCKPETHOM CIlydyaliHOM BETMYMHBI. 3aKOHBI paclpee/ICHUs CIIy4aiiHON
BEJIMYUHBI M UX XapAKTEPUCTUKU: MaTEMAaTHYECKOE 0’KMJIAHHUE, TUCIIEPCHS, CpEIHEE
KBaJIpaTUYHOE OTKJIOHEHUE

KomOunnpoBanHoe 3aHATHE

160. Pemenue 3agaq

Pemrenne 3a1a4d Ha cocTaBleHNE 3aKOHA paCIpeeNIeHNs CIIy4YalilHON BETUYUHBI U
HAaXO0KJICHUs €€ YUCIIOBBIX XapaKTEPUCTUK

KomOunnpoBanHoe 3aHsTHE

Tema 15.4*

161. DiaeMeHTHI MATEMATHYECKOH CTATUCTHKHU
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3agaun MaTeEMaTHUECKON
CTAaTUCTUKHU

CrnyuaitHble BeTHYMHBI, TOJIMTOH YaCcTOT, TUCTOrpamMma. LleHTpabHbIe TeHISHINH, MOJIa,
Me/MaHa, cpefHee BEIOOpku. Mepsl pa3dpoca, pa3mMax, OTKIIOHEHHE. 3acayiaTh JOKIIa bl
CaMOCTOSITENTLHOUN paObOThI «CBSI3b KOMOMHATOPHUKYU M CTATUCTHKWY. [IT0THOCTH
pacrpeneneHusl.

KoMOuHmpoBanHoe 3aHsTHE

162. Pemenue 3aga4 (IlpodeccuoHaIbHO — OPHEHTHPOBAHHOE CO/IEPKAHUE) 2
Pemienue 3a1a4 Ha cOCTaB/ICHHE MTOJUTOHA YaCTOT U MOCTPOCHUE TUCTOrpaMM. HaxomuThb
MOJly, MEIUaHy, CPEIHIOI BHIOOPKY B 33/a4ax I10 CIIEHUaIbHOCTH
[TpakTHyeckoe 3aHsTHE
163. Cocrapienue Tadaunu (IlpodeccnonalbHO — OPUEHTHPOBAHHOE CO/IEPIKAHME) 2
[lepBruunas 00paboOTKa CTATUCTHYECKUX JaHHBIX. [ padmdeckoe ux mpencTaBicHHE.
HaxoxaeHnue cpeqHux XxapakKTepUCTHK, HAOIIOAaeMbIX JaHHBIX. 3a7auu MO CHEIUAIbHOCTH
[IpakTrueckoe 3aHsATHE
Tema 15.5 164. KoutpoubHas padora 2
Pemenue 3angau Pemnte 3a1aun mo KOMOMHATOPUKE, TEOPUH BEPOSATHOCTEHN, HA 3aKOH paclpeieIeHus
CJIy4aiiHOM BEJIMYMHBI, HA COCTABJICHHE OJUTOHA YaCTOT U T.JI.
Pasnen 16. Iloemopenue mamepuana 6
165. Pemenue TecTOBBIX 3aJaHUN 2
Paz0op 3amanuii U'TOrOBOTO TECTa 3a BTOPOW CEMECTP: BBIUMCIIUTH MPEEH, HANTH
MPOU3BOJIHYIO PYHKIIMH, HPU3HMUECKUN CMBICT MPOU3BOAHON M UHTErpaia, BEIYUCIUTh
MHTETPaJ, PEIINTh TEOMETPHUUECKUE 3a/1a4H, HAWTH BEPOSITHOCTh CITy4aifHOTO COOBITHS,
HaWTH MaTeMaTUYeCKOe OKUAHUE CITy4aifHOM BETUYMHBI OK1-7
KomOunupoBanHoe 3aHstue
166. IloaroroBka K KOHTPOJbLHON padore 2
Pemuts TecT 3a BTOpOii cemectp
167. KonTposabHasi pabora 2
Pemmts 6a3oBkIii Tect EI'D
IIpomMeskyTOUHasI aTTeCTALUSA 6
168. KoHcyabTauus K 3K3aMeHy 2
169. KoHcyabTanus K IK3aMeHy 2 OK1=7
170. Jx3ameH (mMMCbMEHHBbII) 2
Hroro 340
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3. YCJIOBUA PEAJTU3AIIAN ITPOI'PAMMBI
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

3.1 O0ecneyenne cnenMAJIbHbBIX YCJIOBHIA I 00y4YAIOIIMXCS MHBAJTUA0B M 00y4AIOIIUXCH C

OrpaAaHUYEHHBIMH BO3MOKHOCTSAMH 310poBbsi (OB3):

e Jlns crnenbIX: MPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIETO 00YyYaoIeMycsl HEOOXOMMYIO
MIOMOIIIb; BBIITYCK aIbTEPHATUBHBIX (POPMATOB METOAUYECKUX MATEPHATIOB

o Jlnst cnaboBuasmmx: o0ecrieueHrne NHANBUIYAILHOTO PABHOMEPHOTO OCBelIeHus He MeHee 30
JIIOKC; TIPH HEOOXOAMMOCTH OOecrieueHe YBEIHMUNBAIOIIUM YCTPOHCTBOM; Y4EOHO —
METOJIMYECKUE MaTepHralibl 0(hOPMIISIOTCS C YBETUYCHHBIM MIPUPTOM

e Jlnst rmyxux U cnaboCbIIIAIINX, C TSKEIBIMU HAPYIICHUSIMHI PEUH: 00eCTIeYnBaIOTCS
HaJJIeXkKAIIMMHU 3BYKOBBIMH CPEACTBAMU BOCIIPOM3BeIeHUsI HHPOPMAIIUK; TI0 UX JKEITAHUIO
MIPOMEKYTOUHAS aTTECTALUsI MOXKET IPOBOIUTHCS B TUCBMEHHOU (hopme

e C HapylIEHUSIMU OIOPHO — JABUTATEIHHOTO arllapara: opranulyercs 6e3doapbepHas

apXUTEKTYypHas cpea 00pa3oBaTEIbHOTO YUPESXKACHHs, pabodero Mecra

3.2 Jlns peaau3anuu NPOrpaMmMbl y4eOHOM JUCHUIIMHBI PEXYCMOTPEHO CJeyIoIme

Tpeﬁonamm K MUHUMAJIBbHOMY MaTCPHAJBHO-TEXHUIECCKOMY o0ecnevyeHuIo

VYuebHblii kaOuHeT « MaremaTHkay.
3.2.1 O6opynoBaHue kaOMHETa MaTeMaTHKH:

Kommiekt yueOHOM Mebenu: 1ocalouHble MecTa CTYIEHTOB 25; KiaccHas J0CKa;

9KpaH;

Pabouee mecto mpernogaBaTens;

KommekT yuyeOHO — HarfsaHbIX MOcoOMi (yuyeOHUKH, TEPMUHOJIOIMYECKHE CIOBAPH
pa3HbIX THUIIOB, KEHCHI MO0 TeMaM, pa3JaTOYHbIM MaTepuai, KOMIUIEKTh MPAaKTUYECKUX PadoT,
MaKeThl TEOMETPHUYECKUX TeJ, UYEPTEKHbIC TNPHHAUICKHOCTH, TPUTOHOMETPUUYECKHHA KpYT,
TPAHCIIOPTHUPBHI).

KoMMmieKT 37eKTpOHHBIX BUANOMATEPUATIOB

3aganus JUig KOHTPOJIBHBIX padoT

[TpodeccrnonanbHO — OpUEHTUPOBAHHBIC 3a/TaHUS

Marepuaiibl 5K3aMeHa
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3.2.2. Texuuueckue CpeacTBa OOYUYCHHS: KOMIBIOTEP; MUKPOKAIBKYJISATOPHI

3.2.3]lelicTByI0111ast HOPMATUBHO-TEXHUYECKAsI U TEXHOJIOTUYECKAS IOKYMEHTALIUS:
NpaBUja TEXHUKM O€30MacHOCTH H MPOM3BOJCTBCHHON CaHUTApPHH;, WHCTPYKIIUU

OKCILTyaTaliuu KOMHBIOTCpHOfI TCXHUKU.

3.3. UnpopmannoHHoe obecniedeHHe peajn3alui NPOrpaMmMbl
Jlnsa peanuzanuu mporpaMMbl OMOIMOTeUHbIH (hoHA 00pa3oBaTENbHON OpraHU3allud UMEET
MeYaTHbIE, FIEKTPOHHbIE 00pa3oBaTelibHble U MH(OPMALIMOHHBIE PECYPChI, PEKOMEHI0BaHHbBIE
OYMO, nJi UCNoNIb30BaHUs B 00pa30BaTEIILHOM MPOIIecce.
3.3.1. Obs3aTesbHbIE EYaTHBIE U31AHUA

1. Amumos L. A. u ap. «Anrebpa u Hayajga MmaTemMaTudeckoro anaiausa» 10 — 11 kmacchl.
M, 2016 .
Aranacss JI.C. u np. «I'eomerpus. 10 — 11 kiace», M, 2016 r.
bammakoB M.U. Marematuka 10 knacc. Yuebnuk mist cryaento CITO. M, 2014 r.
bammakoB M.M. Matemartuka 11 xnace. Yueonuk ans crynentos CIIO. M, 2014 r.

bammvakor M.M. MaremaTtuka. CoopHuK 3a1a4d. M,2014r.

AN O T

bammakoB M.M. Matemaruka. DeKTpOHHBIN Y4€OHO — METOUYECKHI KOMILJIEKC ISt

ctynenros CIIO. M, 2015 .

3.3.2 DjieKTPOHHbBIE U3JAHUS

1) DnextpoHHo — 6ubnnoreunas cuctema ObC BOOK.ru

110

36



4. KOHTPOIJIb U OLIEHKA PE3YJIbTATOB OCBOEHMUS OFIIIEOBPA3OBATEJILHOM JJUCIIUITJIMHBI

KOHTpOJIL H OI€CHKA PE3YJIbTATOB OCBOCHUA JUCHUIIIMHBI OCYIICCTBIIACTCA NPCIOAABATCIIEM B ITPOLCCCE NPOBCACHUS NPAKTUYCCKUX SaHSITI/If/'I, IIPOBCPOK

CaMOCTOSITENILHBIX Pa0OT 00y4JaroImuXxcs 3a Kypc. B KoHIle 00y4eHUs TPOBOIUTCS dK3aMeH

Pesynvmamut odyuenus’

Kpumepuu oyenxu

Dopmot u Mmemoowvl
KOHMPOA U OYEHKU

OK Bribupaet ciocoObl perieHus 3a1a4 npopecCHOHaTbHON AeSITeTbHOCTH
MIPUMEHHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM

Pacnosnaem 3aoauy unu npobnemy 6
npogheccuoHanbHOM UIU COYUATLHOM
KOHMeEKCme U COCMAGsiem Nian 0etcmeull

OK?2 Vcnionb3yeT COBpeMEHHbBIE CPE/ICTBA MIOMCKA, aHAJIN3a U MHTEPIIPETAIIUH U
uHdopMarmu GopMaiuu 1 HHGOPMAIIMOHHBIE TEXHOJIOTHHU JUTS BBITOJHEHUS 33124
poecCHOHATEHOM JIeATEIIbHOCTH

Onpeoensiem HeoOX00UMble UCOYHUKU
uH@opmayuu, NIAHUPYyem npoyecc NOUcKd,
aunanusupyem u ogopmisiem pesyivmamol
NOUCKa

OK3 IlnaHupyer u pean3yeT cOOCTBEHHOE MPOGECCHOHATBHOE U JIMYHOCTHOE
pa3BUTHE, PEANPHHUMATEILCKYIO IEATEILHOCTh B TPOGECCHOHAILHOU cdepe,
HCIIOJIB3YCT 3HAHUA 10 q)HHaHCOBOﬁ IrpaMOTHOCTH B PA3JIMYHBIX )KU3HCHHBIX
CUTYAIIHSX.

IIpumensiem cospemennyo HayuHyio
npogeccuoHanbHy0 mepmMuHoI02U,
onpeoensem u 8bicmpausaenm
npogeccuonanvroe pazgumue u
camoobpazosanue. Paccuumvléaem
pasmepul 8blniam no NPOYeHMmHbIM
CMABKam KpeoumosaHus,

OK 4 D¢ dexTuBHO B3aUMOJICHCTBYET U paboTaeT B KOJUIEKTUBE U KOMaH e

Opeanuzyem pabomy KoOJLIeKmMusd,
83aumooeticmgyem ¢ npenooasamensimu u
Ko1e2amu

OK 5 OcyiiecTBis€T YCTHYIO M TUCBMEHHYI0 KOMMYHUKAIMIO Ha TOCYJapCTBEHHOM
s3b1ke PD ¢ yueTomM 0COOEHHOCTEHN COIMATIBHOTO U KYJIbTYPHOTO KOHTEKCTA

I'pamommo uznacaem ceou Mvicau u
oopmasiem 0OKyMeHmbl, NPOSGIAem
MONEePAHMHOCMb 8 KOJIeKMUGe

OK 6 IlposiBiseT rpakJJaHCKO — NaTPUOTUYECKYIO MTO3HUIIMIO, JEMOHCTPUPYET
OCO3HAHHOE MOBE/IEHNE HAa OCHOBE TPAJAULIMOHHBIX 00I€4eTI0BEYeCKUX 1IEHHOCTEH, B
TOM YHCJIE C YYETOM FapMOHH3AIMN MEXHAIIMOHAIBHBIX M MEXKPEITUTHO3HBIX

Oco3naem 3Hauumocms ceoetl npogheccuu,
0eMOHCMpPUpYem 2paxcoOaHCKyIo NOUYUIO U
npuMeHsiem cmaHoapmol

Oyenxa kavecmesa
SHAHUU NpuU
8bINOIHEHUU
CmyoeHmamu:
NPAKMUYeCKUx
pabom,
CAMOCMOSIMENLHBIX
pabom,
KOHMPOJIbHBIX
pabom,
mecmupogaHue 3a 1
u 2 cemecmp
mecmupogaHue no
mamepuanam EI'D
npu coaye K3aMeHa
3a 1 u 2 cemecmp

Ananuz evinoaneHus
OOMAUIHUX 300AHULL.

Habnooenue u
aHaIU3
oesamenbHoCmu
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OTHOMGHHﬁ, MNPUMCHSACT CTAHAAPThI AHTUKOPPYIIIUOHHOI'O ITIOBECACHU .

AHMUKOPpPYNYUOHHO2O noeeoeHusl

OK 7 ConeiCcTByeT COXpPaHEHHUIO OKPYKAIOIICH CPEeIbl, PECYpCOCOEPEIKEHHUIO,
MIPUMEHSIET 3HAHUS 00 M3MEHEHUU KIIMMAaTa, IPUHIIUITE OEPEKIUBOTO MPOU3BOJICTBA,
3¢ (eKTUBHO AEMCTBYET B UpE3BbIYAMHBIX CUTYaIIUIX

Cobnrooaem HOpMbL IKOI0UHECKOU
bezonacnocmiu, pecypcocoepexcerus.

IIK 1.8 Mcnonib30BaTh OCHOBHBIE METO/Ibl U TPUEMbI CTATUCTUKH JIJIs1 PEIICHUS
MPAKTUYECKUX 33714 KOMMEPUYECKON IeATeIIbHOCTH, ONPEACIISTh CTATUCTUYECKUE
BEJIMYMHBI, I0KA3aTENN BaApUALUU UHIEKCHI

I1IK 2.1 Wcnonb30BaTh JaHHBIC OyXTAITEPCKOTO y4eTa JJIsi KOHTPOJIS PE3yIbTaTOB U
IJITAHUPOBAHUSI KOMMEPYECKOM JeSITeIbHOCTH, TPOBOJUTE YUET TOBAPOB (CHIPHS,
MaTepUasoB, MPOIYKIIMH, Tapbl U JIp.) U Yy4aCTBOBATh B UX MHBEHTAPU3ALIUU

[1K 2.9 ITpuMeHsATh, METOIbI U IPUEMBI aHATIN3a (PMHAHCOBO — X035HCTBEHHOM
NESATEIbHOCTH MPU OCYIIECTBICHUH KOMMEPUYECKOU eATEIbHOCTH, OCYIIECTBIISITh
JICHE)KHBIE PacueThl C MOKYMATEIsIMHU, COCTABIATh (PUHAHCOBBIE JOKYMEHTHI U OTYETHI

1K 3.7 [Tpou3BoauTh U3MEPEHNUS TOBAPOB U JIPYTUX 00BEKTOB, IEPEBOIUTH
BHECHCTEMHBIE €JUHULIBI U3BMEPEHUN B CUCTEMHBIE

Ymeem ycmanasnusams xommepueckue
c653U, c001I00aem OCHOBHbLE NPABULA
mopeosnu. Ilpasunvro opopmnsiem:
Gunancosvle OOKyMeHmMbl U OMYembsl,
nPoOU3800UM OeHedHCHble pacyemal,
pacuemsl OCHOBHLIX HANO208 ,MOBAPHBIX
nomeps. Cocmasnsiem nian Meponpusmuil
1O MAPKEeMUH20801U 0esimelbHOCMU,
peutaem cmamucmuyeckue 3a0a4u

CMy0enmos 6
npoyecce
8bINONHEHUs
ayOumopHuIX U
6HeayOUMOPHBIX
3a0aHui:

- paboma 8 Mavlx
epynnax

- epynnosgas paboma
- paboma napamu
- UHOUBUOYATIbHAS
paboma

Habnrooenue u
ananus
oesamenbHOCmu
CMyO0eHmos 6
npoyecce
6bINOJIHEeHUS
IIpoexmmuou
oeamenbHOCHU:
nouck ungopmayuu,
amanus uHgopmayuu
3awuma npoekma
oopmnenue
NPOEKMa CO2NACHO
HOpMa - KOHMPOJisL
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KOHTpPOJILHO — OLICHOYHBbIE CPeICTBA
Mo o00meo0pa3oBaTeJbHON AMCHUILIMHE

O 07 MareMaTHKa

cneyuanvnocms 38.02.04. Kommepuusa (no ompacnam)

Kypc 1, epynna 11K
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CocrtaBneHbl JUisi MPOBEACHUS HMTOTOBOM MPOMEXKYTOYHOM aTTECTalUU.
CooTtBeTcTBYET paboueil nmporpamme yueOHOM 0011eo0pa3oBaTeabHON AUCIMIUIUHEI,
00pa3oBaTeNbHbIM TEXHOJIOTHSIM, HCIIONB3YEMBbIM B TpernojaBaHuu. Pa3paboTaHbl

st cnenpanbHocTr 38.02.04. (KoMMepuus 1o oTpaciisim)

PazpaboTuuk: [IpocBuposa Onwra MBanosHa, npenogasarens ['ATIOY CO

«KpacHoypumckuii arpapHbIid KOJIEIK»
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bank KOHTPOJbHO — HBMEPHUTEC/JIbHBIX MATCPHUAJIOB

3aHaHI/IH AJIHA MOATOTOBKH K IK3aMEHY IO MaTEMaTHKE 3a 1 ceMecTp
1) YMeth onepupoBaTh MOHATUSIMH: MaTpULIA BTOPOTO M TPETHEroO MOPsAKa, ONPEIeIuTeNb,

re€OMETPUUYECKUI CMBICI OIPENETUTENS

2) YMeTh onepupoBaTh MOHATUSAMU: CTENEHb YUCIIA, CTENIEHD C LEJIBIM II0Ka3aTeNIeM, KOPEHb
HATYpaJIbHOH CTENEHH, CTENEHb C PALMOHAIBHBIM M JCHCTBUTEIBHBIM IOKa3aTeleM, Jorapupm
qucia; YMEHHUE BBINOJIHATh BEIYUCIECHUE 3HAUYCHUH U ITpeoOpa30oBaHue BhIPAKEHUM CO CTENEHIMU U
norapupmami, mpeodpa3zoBaHus JpOOHO — pallMOHATIBHBIX BBIPAKEHUI; CUHYC, KOCUHYC M TaHI'€HC
IIPOU3BOJILHOTO YHUCIIa

3) Ymerp onepupoBaTh HNOHSTUSIMM: KOMIUIEKCHOE YHCJIO, CONPSIKEHHbIE KOMIUIEKCHBIE
quciaa, MOAYJIb W apryMeHT KOMIUIEKCHOrO 4YHcia, (GopMa 3alucu KOMIUIEKCHBIX —4HCell
(reoMeTpuyeckas, TPUrOHOMETpUYecKas U ajredpandeckas); yMeTb IPOU3BOJUTH apu(MeTHuecKue
JEUCTBUS C KOMILJIEKCHBIMU YHCIIAaMU; IPUBOJUTH IPUMEPHI UCTIOIb30BAHMSI KOMITJIEKCHBIX YHCET

4) YMeTp onepupoBaTh MOHITUSIMM: pPAlMOHAJIbHBIE, UPpPALMOHAJIbHBIE, IOKAa3aTEJIbHBIC,
CTEINEHHbIE, JIOrapu(pMUUYecKre, TPUTOHOMETPHUUECKUE YpaBHEHHUS M HEPAaBEHCTBA, UX CUCTEMBI,
PaBHOCWJIBHOCTh YpaBHEHUI, HEPABEHCTB M CHCTEM; YMEHHE pelllaTh YpaBHEHMsI, HEPaBEHCTBA U
CUCTEMBI C IIOMOIIBIO Pa3JIMYHbIX TPUEMOB;

5) YMerp pemaTh TEKCTOBBIE 3aJjaud Pa3HbIX THIOB (B TOM 4YMCII€ Ha MPOLEHTHI, JOJIU U
YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB W YCIYyI, HAJIOTH, 3aJa4d U3 00JacTu
yIpaBJIeHUs] JUYHBIMA UM CEeMeHHBIMH (MHAHCAMHU); COCTABIATH BBIPAXKEHUS, YpaBHEHUS,
HEPAaBEHCTBA M MX CHCTEMBI IO YCJIOBHIO 3aJ]aul, UCCIIEI0BaTh MOJyUYEHHOE PELIEHHE U OLIEHUTh
IIPaBJONON00HOCTb PE3YJIBTATOB;

6) YMeTh onepupoBaTh HMOHATHAMM: (YHKUHMA, rpaduK (QYyHKIMH, KOMOO3ULUSA (QYHKIU,
JTUHeWHas (QYHKUMSA, KBajapaTuyHas (QyHKIUsS, panvoHaibHas (DYyHKIUS, CTeNeHHas (QYHKLUS,
nokasaresibHas QyHKIus, Jorapudmuueckas QyHKIMS, TPUrOHOMETpUdeckue GyHKIUU, oOpaTHbIE

(GyHKIIUN; YMEHUE CTPOUTH IPaPUKU U3yUYEeHHBIX (YHKIIHM,

1. Pemuth npocreiinme ypaBHeHUs :

a) ix:23l —Zx:23§ —§x=—162
5 5 8 8 6 3
6) x:8x—35 B :6x—36 x:—Sx—48

x=2X—%
x—4 x—11 x+9
x+8 x-2 x+5
B) (lj _216° (lj ~ 343 (lj _g
6 7 8
r) log,(5-x)=1  log,(4-x)=1 log,(~1-x)=1
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1) cosx—cos3x=0 7sin?x—5cos’x+2=0 (3—4sinx)(3+4cosx)=0
sin(2x+%j:0 sin6 x +sin 4x =0 tg’x—1gx—2=0

K) V-7—-4x =5 V85 +2x =9 V50 -2x =8

2. PemunTh npocreiiliine HepaBeHCTBA:

X 2+43x 2
2) (lj L [l) g g (lj
3 27 4 6
6) log,s(2—x)>-1 log,(4x+20)>-2 log,(x—1)<-2

5
3. IlocTpouTts rpaguk GyHKIUM:

a) y=log,x-2 y=log,(x+3) y=log,(x-1)—4

1 1
2 2

0) y=tgx+1 y =2cosx y= sin[x—%j
x+3 x—1 1 *
B) y=2 y=3"+4 y:(E) +3

4. PemuTh cHCTEMY YPaBHEHHUIl

a){x—y:4 {5"-3—V:135 6){10g2x—10g2y:3 {lnx—lnyzln?)

5 =25 |3vos5v =) 4y +x-5=0 x=2y=2
x—-2y+4z=0 2x+3y+2z=4 sinxcosyzl

B) {3x—2y+5z=>5 3x+5y+2z=4 r) ?
2x-4y+5z=-3 2x+3y+4z=-6 sinycosx:a

5. Pemntsh 3a1a4y npogecCHOHAIBHO — OPUEHTHPOBAHHOTO CO/IEePKAHUSA

a) JlepxaTenu JUCKOHTHOM KapThl KHMXKHOIO MarasMHa IOJy4aroT HpPU TOKYIKe CKHIKY 6%.
Kuura ctout 650 py6uneit. Ckonbko pyOuieit 3a1u1aTUT JepKaTeilb JUCKOHTHON KapThl 33 3Ty KHUTY?
0) Terpans crout 13 pyoOneit. Ckonpko pyOsiel 3amaTuT mokynatenb 3a 40 TeTpaaei, ecinu npu
nokynke Oosbie 30 TeTpaaeit marazus aenaet ckuaky 10% oT cTOMMOCTH BCel TOKYTIKU?

B) Ha OeH30Ko0N0HKE OAMH JUTP OeH3uHa cTouT 52 py6us 60 koneek. Bonutens 3amun B 6ak 30
JUTPOB OEH3MHA U KyNMui OYyTBUIKY BoJbl Ha 85 pyOuseil. Ckoibko pyOiei ciauv OH MONYy4YuT ¢
2000 pyOGmneit?

r) B nernem narepe Ha kaxjaoro ydyactHuka nosnaraercst 40r caxapa B aeHb. B narepe 160 yenoexk.
CKOJIBKO KMJIOTPaMMOBBIX ITaYeK caxapa MoHa100uTCs Ha Bech Jarepb Ha 6 THEi?

m)* B utone 2022 roga niuaHupyeTcs B3ATh KpenuT B Oanke Ha cymmy 300000 pyGueit. YcioBus
BO3BpaTa TaKOBbI: 1) KaXAblil sHBapp AONr yBeIUYUBaeTcs r % IO CPaBHEHUIO C KOHIIOM

npeapiaymero rojaa; 2) ¢ ¢eBpans MO HIOHb KaXKIOTO roja HEOOXOJUMO BBIIIJIATUTH OJHUM
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MJIATEKOM 4YacTh jnonra. Halimure r, ecimi M3BECTHO, YTO KPEAUT OYAET MOJHOCTHIO TIOTAIIeH 3a JIBa

roja, Ipu4eM B IepBolii roa Oyzaet BeimiaueHo 160000 py6uieit, a Bo Bropoii rog — 240000 pyoieit

6. KoMmiuiekcHoe 4Kc/I0 3a1McaTh B TPUTOHOMETPHYECKOI U MOKA3aTeJIbHOM
dopme

z=—1+i z=+3-i z=—-1-i3 1 =-2+2i3 7=—J3+i

KpHTepI/II/I OIICHUBAHUSA HA IK3aMCHE.

B sk3amenanmonHbix Ouierax 3a 1 cemectp comepxutca 6 3amanuid. OueHka
«5» BbICTaBseTCS 3a 6 MPABWIBHO PEIICHHBIX 3aJaHUM, OlLlEHKa «4» BBICTABIIAETCA
3a 4 MpaBUJILHO PELICHHBIX 3a/JaHMS, OLEHKA «3» BbICTaBIsICTCA 3a 1 — 4 MpaBUIIBHO
PEIICHHBIX 3a/IaHUMH.

YMeTh OnepupoBaTh NMOHATUSAMHU: METOJ JI0KA3aTEJIbCTB, AJITOPUTM PEIICHHUS
3aJ1a4; ONpeJIelIeHne, CBOMCTBO, 10Ka3aTeIbCTBO, PABHOCUIbHBIE (POPMYIINPOBKHY;

yMeHue (popmyinpoBaTh OOpaTHOE U MPOTHUBOIIOIOXKHOE  YTBEPKICHUE,
IIPUBOJNTH MPUMEPBI U KOHTPIPUMEPBL; IMPOBOJAUTH JAOKA3aTEIbHBIE PACCYKIACHUS

IIPU PELIECHUU 3a/1a4, OLIEHUBATh JOTUYECKYI0 TPABUIIBHOCTh PACCYXACHUN
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[Tpumepnbie 6unetsl 1 cemectp

T'AIIOY CO «KpacHoypumckuii arpapHbIil  KOJLJIETAD)

PaccmoTpeno Ha YT1Bepxkaaiw:
3aCeaHUM [IUKJIOBOU 3K3AMEHAIIMOHHBIA BUJIET Ne 1 3aMECTHUTENb
KOMUCCHH, JUPEKTOpa 1o
€CTECTBCHHO-HAyUHBIX [0 TUCHUIUIMHE: MaTeMaThKa yueOHoli paboTe
TUCLIUIIINH OT « »12.20 T
[Iporokos Ne cnenuanbHocTh 21.02.19. 3emieycTpoicTBO

oT « »12.20 . kypc 1, 1 cemectp

3aB. IIUKJIOBOU

KOMHUCCUU

YcaoBus BbINOJHEHUS 3aJaHUA

Ba,I[aHI/IC BBITIOJIHACTCA B y‘Ie6H0ﬁ ayaAuTOpUun MakcumanbHOe BpCM:A BBIITOJIHCHUA 3aJlaHUA 45 MUHYT

3aganue

1. Haiinure kopeHb ypaBHEHUS:

x-2
—§x27§; xzﬂ; l =343"; log7(—3+x)=1; cos x+z =0; V69 —-4x =9
7 7 x—10 7 3

2. Pelmnre HEpaBEHCTBO: (—j < 1

27

3. Hoctpouts rpaduk GpyHkmuu: y =6""> —1

4. Terpans crout 13 py6ineit. CKonbKo pyOiel 3ariatur mokynarens 3a 40 TeTpajeii, ecly IpH MOKYIIKE
6ombmie 30 TeTpaneit marazun aenaet ckuaky 10% oT croumoctu Beelt MOKynKu?

log,x—log,y=3

5. Pemuts cucrem aBHEHUU
yIP { 4y’ +x-5=0

6. IlepeBecTr KOMIUIEKCHOE YHCIIO B TPUTOMETPUYECKYIO0 popmy z =2+ 23

« » 20 . CocraBun npenonasarens: [Ipocsuposa O.1.
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I'AIIOY CO «KpacHoypuMmckuii arpapHbIil  KOJLIEIA»

YrBepxaaro:
PaccmoTpeno Ha SK3AMEHALIMOHHBINA BUJIET Ne 2 3aMECTHUTEIb
3ace/IaHuH [IUKIJIOBOM JTUPEKTOpA MO
KOMHCCHH, 10 JIUCIMIUIMHE: MaTeMaTHKa yaeOHoH paboTe
€CTECTBEHHO-HAy4YHBIX or «_»12.20 r.
TUCLIUIIINH crienaibHOCTh 21.02.19. 3eMieycTpoiicTBO
[TpoTokom Ne kypc 1, 1 cemectp

OT « »12.20 1.
3aB. IIUKJIOBOU
KOMUCCHU

YciaoBus BbINOJHEHUS 3aJaHUA

Ba,I[aHI/IC BBITIOJIHACTCA B y‘Ie6H0ﬁ ayaAuTOpUn MakcumanbHOe BpCM:A BBIIIOJIHCHUA 3aJlaHUs 45 MHUHYT

3aganue

1. Haiimure KOpeHb ypaBHEHHUS:

x-2
25l L8 T 05 g (14x)=2; 2cosX=3; VA —5x=3
5 57 T 2 5 3

2. Pemmre HepaBeHCTBO: log (2-x)>-1

3. Iloctpouts rpaguk QyHKIUU: y=1rgx+1

4. Ha OeH30K0JIOHKE OJIUH JIUTP OeH3nHA cTOUT 52 pyosst 60 koneek. Boaurens 3amun B 6ak 30 1utpoB
OeH3MHa ¥ Kyl OyTbUIKY BOJbI Ha 85 pyoneil. Ckoibko pydieit caaun oH moaydut ¢ 2000 pyOeii?

x=2y+4z=0
5. Pemnth cucremy ypaBHeHudt <3x—2y+5z=35
2x—4y+5z=-3

6. IlepeBecTu KOMITJIEKCHOE YUCIIO B MTOKa3aTeabHyl0 GopMmy z=-2+ 2i3

« » 20 1. Cocrasun npenogasarens: [Ipocsuposa O.1.
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Ne Tect 3a 1 cemecTp OTBET
1. (1 1 2) 5 8
Berunenuts | —+— [+ —
18 9) 48
2. -15
Brpruuciuts (\/E -J18 X\/g ++/18 )
3. 75 .72 1
Beruucnuts -
4. 0,6
Beruucnuts m
5. 2
Beraucnnts log , ; 0,09
6. 100
Beruncute 47'°%"°
7. 2
Beruuciuts log (8 —log 2+ log (9
8. 0,79
Haiiti sin o, eciu cosax =0,61, « € [ yvemsepmu (10 0,01)
9. . 5 6 -11
Haiinnre kopeHb ypaBHEHUS: — ;x = 7;
10. 3
Haiigure kopeHb ypaBHEHUS: — 6(9 - 5x) =9x+9
11. . . —6x+21 7
Haiinute HanbonbIINi KOPEHb YpaBHEHUS: X = 10
12. -24
Haiite KOopHHM ypaBHEHHs: x° —24 = —5x B OTBET 3alMIINTE X, - X,
13. 3
Haiinurte kopenb ypaBHeHus: +v69 —4x =9
14. 10
Haiiiite KOpeHp ypaBHEHHS: log ; (-3 +x)=1
15. b3 20
Haitnure kopeHb ypaBHEHUS: 2005[3x + gj =—1 (OoTBeT B rpajycax)
16. x<3
Pemmte HepaBeHCTBO: — 3(2x + l) <-T7x
17. * 1 x>3
Pemnre HepaBeHCTBO: | — | < —
(3) 27
18. 172 0,5
Haiinure kopeHb ypaBHEHUS: [7j =343*
19. 1,68
Haiigure kopens ypaBaenust 5° =15 (10 0,01)
20. [0:7]
Pemute HepaBeHCTBO: X~ —7x <0
21. | Pemmre Hepasenctso: log,(x—5)<3 (5:13]

Kpurepun onenuBanmsa 10 -13 «3» 14-17 «» 18-21 «5»
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3aganus Qi MOATOTOBKH K 3K3aMeHY 10 MaTeMaTHKe 3a 2 ceMecTp

1) YMerh HaxoauTh Tipeaea QYHKIUU B TOUKE, IPH CTPEMJICHUN K OECKOHEYHOCTH, 3aMeUaTelIbHbIC
TIPEICITbI

2) YMeTh onepupoBaTh MOHATUSMU: TIEPBasi ¥ BTOPAsi MPOU3BOIHAS, YMETh HaXOUTh MPOU3BOIHbBIE
AJIEMEHTAPHBIX (DYHKIUH, YMEHHE BBIYUCIATH MPOU3BOJHYIO CYMMBI, YaCTHOTO M TPOU3BEICHUS;
UCTIONB3Yysl CIPABOYHBIC MaTepHajbl; TEOMETPHUUCCKUN M (DU3MYECKHI CMBICI MPOU3BOIHOM,
HAXOJIUTh YpaBHEHHUE KacaTelIbHOW K rpaduKy (QYHKIMH, WCCIEI0BATh B MPOCTEHIINX CIydasx
(GyHKIMKN HA MOHOTOHHOCTh, HAXOAUTh HAHOOJbIlIEE U HAUMEHbIIee 3HaUeHUEe (YHKIUI; CTPOUTH
rpaduKd MHOTOWIECHOB C HCIIOJNIB30BAHUEM armapara MaTeMaTHYeCKOTO aHajn3a; MPUMEHSTb
MIPOU3BOJIHYIO MPH PEIICHUY 33/1a4 Ha JIBUKCHHUE; PEIIaTh MPAKTUKO — OPHUETUPOBAHHBIC 33/1a4K HA
HauOoOJIbIlIce ¥ HAMMEHBIICEe 3HAUCHUS, a TaK )K€ 3aJaud Ha HAXOXXICHUE IyTH, CKOPOCTH U
YCKOPEHUS;

3) YMeTh onepupoBaTh MOHATUSMH: IIEPBOOOpa3Hasi, ONPEIEICHHBI HHTETpall; YMEHHE HAXOAUTh
TUIOIIAN U 00BbEeMBI (PUTYP C IIOMOIIBIO HHTETPAJIa;

4) YMeTh OnepupoBaTh MOHATUSMH: CIYYalHBIA OIBIT, W CIydailHOE COOBITHE, BEPOSTHOCTh
CITy4aifHOTO COOBITHSI; YMEHHE BBIYUCIISTH BEPOSITHOCTD C MCIIOJIb30BaHHEM I'paUIEeCKUX METO/IOB;
MPUMEHSTH (OPMYIBI CIOKEHUS U YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyIy IONHON BEPOSITHOCTH,
dopmyny bepuymnn, xomOuHaTOopHBIE (akThl U GOPMYNIbl TPHU PEIICHUU 3a/ay; OIECHUBATh
BEPOATHOCTH PEaAbHBIX COOBITUH; 3HAKOMCTBO CO CIYYallHBIMU BEIMYMHAMH; pacrpeielieHue
CIlyJailHOH BEIMYMHBI, MaTEMaTHYeCKOe OXKUIAaHWE, JHUCIEPCUS W CpeAHee KBaJpaTUIHOE
OTKJIOHEHHE CIIyYalHOW BEJIMYUHBI

5) YmMerb omepupoBaTh MOHATHUSAMHU: TOYKA, MpsAMasi, MIOCKOCTh, OTPE30K, JydY, MIOCKHHA Yrod,
MIPOCTPAHCTBO, IBYTPAHHBIA YrOJ, MHOTOTPAaHHBIM Yyroil; TepeceKarlIuecs, MapajieibHble U
CKPEIIMBAIOIINECS TPSIMbIE; MMAPAIENbHOCTh M MEPHEHAUKYISIPHOCTh MPSMBIX U TUIOCKOCTEH,
yroil MEXAYy NpPSIMBIMH, YTOJd MEXIy MPSMOH M IUIOCKOCTBIO, Yrol MEXAY IUIOCKOCTSIMH,
paccTossHAE OT TOYKH JO IUIOCKOCTH, PAcCTOSHHE MEXIY TNPSIMBIMHA, PACCTOSHHE MEXIY
IUIOCKOCTSIMU; yYMETh HCIIOJIb30BaTh TMPH PEHICHHHM 3a/lad H3ydyeHHble (aKThl U TEOpPEeMbl
TUTAHUMETPHUH; YMEHUE OIEHUBATh pa3Mephbl 00bEKTOB OKPYKAIOIIETO MUPA;

6) VYMeThp onepupoBaTh TIOHATHUSMH: MHOTOTPDAaHHUK, CEUYCHWE MHOTOTPAaHHHKA, KYO,
napaieNienurel, Mpu3Ma, mupaMuaa; ¢Gurypa u MOBEpXHOCTh BpAIlleHUs, IWIMHAP, KOHYC, IIap,
chepa; cedeHus (QuUTyphl BpalleHHs; IUIOCKOCTh, Kacaromasics cdepbl, HUIUHAPA, KOHYCA,
IUIOIIAZb TOBEPXHOCTHM MHUPAMUABI, NPU3MBI, KOHyca, LWIMHApA, cdepbl; o0beM KyoOa,
NPSIMOYTOJIBHOTO TIapaJlIeIieuIe[a, MUPaMUIbI, MPHU3MBI, IMIIMHAPA, KOHYycCa, IIapa; yMEHHE
n300pakaTh MHOTOTPAHHUKH W Tella BPAIICHUS, UX CEUCHHS] OT PYKH, C MOMOIIBIO YEPTEKHBIX

HHCTPYMCHTOB U 3JICKTPOHHBIX CPCICTB;
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7) YMeTh omepupoBaTh MOHATHAMM: HPSAMOYIOJIbHas CHCTEMa KOOPAMHAT, KOOPIMHAThI TOYKH,
BEKTOP, KOOpPAMHATHI BEKTOpPA, CKAJIIPHOE IPOM3BEIEHHUE, Yrojd MeEXAY BEKTOpamMH, CyMMa
BEKTOPOB, IPOMU3BEIECHHE BEKTOpPA HA YHUCIIO; HAXOAUTh C MOMOIIBI0 H3YYEHHBIX (OpMyI
KOOp/IMHATBl CEpeIMHbl OTPE3Ka, PACCTOSHUE MEXIy TOYKAMHU; YMETh BBIOMpATh MOAXOIAIINMN

H3y‘IeHHBII>'I METO OJIA pCIICHUSA 3ada4u;

1.HaiiTn npou3BoaHy0 GyHKIHMH: 1.1y= e"(x2 —4x) y= 2’“( : —2)
12 y:smx+2 y=e :3
COS X e

2. Haitrn marerpan: 2.1 [(2x' —3+4sinxhx ;  [(3x2 - 3x+4e" Jix

2.2 IM J.%/(Z—sinx)z-cosxdx

3sin x—1

3. [Ipusio:xeHune NPOU3BOIHOIA:

_ .3 2
3.1.MccreoBaTh Ha MOHOTOHHOCTH M TOUKH SKCTpeMyMma gyrkmro; Y = % +0%

3.2.Haiitu HauGonbliee 3HaueHne GYHKIUU HA OTpe3ke: y =2x" —9x° +12x—-2 xe [O; 3]

4. Hajitu muiomaab GUrypbl orpaHnYeHHOH JIMHUSIMU

— _ 2 _
41 y=sinx, x:_g, xz%ﬁ 4.3 y_1§x X2, y=0
42 y=9-x°, y=0 4.4 y:;, x=1, x=5

S. I'eomerpuyeckni U pusHIeCKUl CMbICJ NPOU3BOAHON GYHKIMH U HHTErpaJia

5.1.Haiitu yrnoBoii koappuuueHT kacaTelbHON K rpaduKy (yHKIHUH, y=de’, X, =0

5.2. CocTaBUTh ypaBHEHHUE KacaTelbHOM K rpaguky GyHkuun — y = x° —2x, X, =2

5.3.HaiiTu CKOpOCTh IBM>KEHHSI MaTEPUAIIBHON TOYKH, B KOHIIE BPEMEHHU [, €CJIM 3aJjaH 3aKOH

1
JIBUKCHUS S(t) =Inzt, t= gC@K

5.4.Bb4UCIUTD MMyTh NPOIICHHBIHN TEJIOM 33 IPOMEKYTOK BPEMEHU [t1 , tz], €CJIM U3BECTEH 3aKOH

W3MEHEHUS CKOPOCTH JIBUKEHUS U(t) =12t —3t* OT Hayvaja IBMKEHUS 10 OCTAHOBKU

6. PerunTh 321244 110 reoMeTpuU
6.1 B mpsMom mapaenenueae CTOPOHBI OCHOBaHHs 3 1 6 06pa3yioT Mexay coboii yroa 30°.

bokoBas moBepxHoCTh napasuienenunena pasua 24. Haiitu ero oobem.

6.2 Anodema npaBUIBLHON YETHIPEXYTOIHHOW MUPAMU/IbI paBHA 4, CTOPOHA OCHOBaHHS 0.
Haiitu miomans 00KOBO# MOBEPXHOCTH MUPAMUIBI.

6.3 PasBeptka mumHapa umeet pasmepsl 10 u 12cm. Haiitu miomiaas 60K0BOM MOBEPXHOCTH

ATUHAPA.
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6.4 Bricora konyca paBHa 10, muomanb ocHoBanus 1277 . Haiiti o0beM KoHyca.

6.5 OO0bem mapa 2887 . HaiiTu momaas MOBEPXHOCTH IIapa.

6.6 HaiiTu ckansspHoe NMPOU3BEICHUE BEKTOPOB d = (2; 4, 1), 6= (3; 5; 7).

6.7 Haiitu nmuny Bektopa AB, ecmu A(—3; 4, 7), B(=2 -1 4).

6.8 Tlpu KaKOM 3HaYECHUU X BEKTOPBI d = (x; 3; 4), 6 = (5; 6; 3) MEepHEHIUKYISIPHBI?

6.9 Haiitu koopArHATHI CEpeIMHbI OTpe3Ka AB, rae A(S; 5; 7), B(3; 1; —1)

7. HaiTh BepOATHOCTD CJIYYAMHOT0 COOBITHS.
7.1 HWrpanbHyro KOCTh (KyOuK) Opocwin oauH pa3. KakoBa BepOSTHOCTh TOTO, YTO BHITAJIO
0oitee 304KOB?

7.2 B cnyyallHOM OSKCIIEpPUMEHTE CUMMETPUYHYIO MOHeETYy OpocaroT nBaxnabl. Haiigute

BEpPOSTHOCTH TOT'O, YTO 00a pa3a BBIMAAET OpPEJl.

7.3 B cOopuuke 6uneroB no ¢usuke Bcero 20 6uneToB, B 6 U3 HUX BCTPEYAETCS BOIPOC IO
ontuke. Haiiiure BEpOSATHOCTh TOTO, YTO B CIIy4ailHO BBIOpAaHHOM Ha SK3aMeHE Ousere
HIKOJILHUKY HE BCTPETUTCS BOIIPOC 00 OINTHKE.

74 B cpeanem u3z 100 apOy30B, NOCTYNHMBIIMX B MpoJaxy, 35 Hecmensix. Haiimute
BEPOSITHOCTh TOTO, YTO OJMH KYTUICHHBIA ap0y3 OKaXKETCS CIIEIbIM, HE CTIEeNIbIM?

7.5 HekoTopblil ONBIT MPOU3BOIUTCS 8 pa3, BEPOSITHOCTh MOSBIICHUS OIbITA TOCTOSIHHAS

BennunHa U paBHa 0,6 KakoBa BEpOSTHOCTB, UYTO COOBITHE IPOU3OIAET POBHO 5 pa3?

7.6 HaiiTnu MaTeMaTnyeckoe 0’KMJIaHUE U CPEHEE KBAIPATUYHOE OTKIOHEHUE CIy4YailiHOU

BCJIMYHHBI, €CJIM OHA 3aJaHa 3aKOHOM PaCIIpCACIICHUA:
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[IpumepHbie OUETH 2 cCeMecTp

IF'AIIOY CO «KpacHoy(puMcKHil arpapHbIil KOJUIEIA»

YrBepxaar:
PaccmoTpeno Ha SK3AMEHALIMOHHBINA BUJIET Ne 1 3aMECTHUTEIb
3aceJaHuM LIMKJIOBOM JUpEKTOpa 1o
KOMUCCHH, [0 TUCHUIUIMHE: MaTeMaThKa yueOHoit paboTe
€CTECTBEHHO-HAy4YHbIX or « »12.20 r.
JTUCIUTUTIH cnenuanbHocTh 21.02.19. 3emiieycTpoiicTBO
[TpoTokon Ne kypc 1, 2 cemectp

or «_»12.20 1.
3aB. IIUKJIOBOH
KOMHCCHH

YciaoBus BbINOJIHEHUS 3aJaHUA

3a,Z[aHI/Ie BBIIIOJIHACTCA B y‘le6H0ﬁ AyIUTOpUHA MakcumanbHoe BPCM: BBIIIOJIHCHUA 3aIaHUA 45 MHUHYT

3ananue
1. Haiinute npousBogHyto GpyHKkuuu: y = ¢ :3
e
2
x“dx ;
2. Haiitu unTerpan: X +2=t
P J‘ x*+2 ( )

3. HccnenoBaTh Ha MOHOTOHHOCTh M TOUYKM BKcTpemyma (yHkuuu. Halitm skctpemyMm (yHKUIMN
y=2x">-8x

. . 1
4. HaiiTu ruiomaas GUrypbl OrpaHi4eHHON JIMHUSAMU: y = ——, x=—4, x=-2
X

5.Haiftu yrnoBoii koaduuueHT KacareqbHOM K rpaduky yHKIuM y = f (x), B TOYKE X,

y=3x2, x, =1

6. Pemiuts 3anauy: [Inomane noBepxnoctu kyda 150. Haiitu ero oobem.

7.Pemnte 3amauy: B ciaydyallHOM SKCIEpUMEHTE CHMMETPUYHYIO MOHETy OpocatoT aBaxkasl. Haiinurte
BEPOSITHOCTb TOT'0, YTO 00a pa3a BBINAJET PEIIKa.

8. HaiiTu MaremaTnyeckoe OKUJIaHUE U CPEAHEE KBAAPATUYHOE OTKIOHEHHUE CIy4ailHON BEJIMYUHBI, €CITU
OHa 3a/1aHa 3aKOHOM PacCIpeaeIeHUs:

X1 |2 |4]|5
P101]03|n]|02

« » 20 T. CocraBun mnpenonasarens: [IpocBupoBa O.U
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I'AIIOY CO «KpacHoypumckuii arpapHbIii  KOJJIEIAO

Paccmotpeno Ha
3ace/laHuy LIUKIJIOBOM
KOMUCCHH,

IO JAMCIUITIINHC!

MaréMaTukKa

3K3AMEHAIIMOHHBIN BUJIET Ne 2

€CTECTBEHHO-HAyYHBIX
JTUCLUTIIUH

ITpoTokomn Ne

or «_ »12.20 r.
3aB. IIUKJIOBOH
KOMHUCCUU

KypC

1,

cnenuanbHocTh 21.02.19. 3emieycTpoicTBO

2 cemecTp

YT1Bepxkaaiw:
3aMECTHTEIb
JTUPEKTOPA 1O
yueOHoil pabote
oT « »12.20

T.

YciaoBus BbINOJHEHUS 3aaHUA

Ba,I[aHI/IC BBIIIOJIHACTCA B yqe6H0171 AyAuTOpUNn MakcumanbHoe BPCM: BLIIIOJHCHUSA 3a1aHUA 45 MHHYT

3aganue
" 3x+4
1. Haligute mpon3BOIHYIO PYHKIIMHA: Yy = N 5
— X
" sin xdx
2. Haiitu unTerpai: '[2— (cos X = t)
cos“x+9

3. Haiitu HanGosblee 3HadyeHne QyHKIUN Ha OTPE3KE X € [a; 6]

y=2x"-9x*> +12x -2

xe[O; 3]

4. Haittu muiomaab GUrypsl orpaHMueHHOHN JTMHUAMMU:

y:6x—x2,

y=0

5. CocTaBUTh ypaBHEHHUE KacaTeJbHOU K rpaduky QyHKIMH y = f (x) 6 Mmouke X,

y=x3—2x, X, =2

6. Pemnth 3amady: BbicoTa mpaBUIBHON YETHIPEXYroJbHOM Nupamuabl 12, cropoHa ocHoBanus 8. Halitu

00BeM MUpPaMU/IBL.

7.Pemmnts 3amauy: Jlena nBaxkabl OpocaeT urpanbHbIi KyOuk. B cymme y Hee Beimasno 11 ouxos. Haitnure

BCPOATHOCTH TOT'O, UTO IIPHU BTOPOM 6pOCKC BBINAJI0 6 OUKOB.

8. Haiitn MmaTreMaTudeckoe OKNJaHUC U CPCAHCC KBAAPATUIHOC OTKJIIOHCHUC CJ'Iy‘-IElfIHOfI BCIIMYHHBI, CCIIN

OHa 3a/laHa 3aKOHOM pacCIpCaciICHusd:

X112 |4 |68
P103]01|n|02
« » 20 1. Cocrasun npenogasateins: [Ipocsuposa O.U.
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KpuTtepun onieHMBaHus HA IK3aMeHe.

B sx3aMeHanmoHHbIX Ouierax 3a 2 cemectp conaepxkurcs § 3aganuil. OneHka
«5» BBICTaBISETCA 3a 7 TMPAaBWIbHO pPEUICHHBIX 3aJaHHUid, OLEHKa «4»
BBICTABJISICTCSA 32 6 NMPABWIBHO PEIIEHHBIX 3a/1aHUs, OLICHKA «3» BBICTABIIIETCS 3a

1 — 5 npaBUIIBHO PEIICHHBIX 33/ IaHUMH.

CTyeHT NOKeH YMETh OINEepUpOBaTh MOHSTHSAMHU: METOJ J10Ka3aTelIbCTB,
QITOPUTM  pEIIEHUA  3aJay; ONpeleJeHUue, CBOMCTBO, JOKAa3aTelbCTBO,
paBHOCHIIbHBIE (POPMYIIUPOBKH;

yMeHHE (QOpMYyJIUpPOBaTh OOpaTHOE U MPOTUBOIOJOKHOE  YTBEP)KIEHUE,
MPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI; MPOBOAUTH JOKa3aTEIbHbIE PACCYKICHUS

IIpU pCHICHNUHA 3a/1a4, OLICHUBATH JIOTHYCCKYIO IIPAaBUJIbHOCTD paCCY}KIIGHI/If/'I
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Ne OTBET
Hroroselii TecT 3a 2 cemecTp.

1 a= (1 3;—5) U 6= (— 2;—3) TOTJ]a CKAJIIPHOE MTPOU3BEIEHUE PAaBHO -11

2 | 11x+2y-7=0, Torna yrioBoi K03 hUIIMEHT MPSAMOI paBeH -5,5

3 Mperen by [ x* —4x+8 I 9x* —4 I sin 15x -5

}gl 2—x xl?6x2+2x+l }gl —5x 15 -3

4 | Haiitu y'(l), ecmn y=(x>+7)-Inx y=12+2x%-3x’ 8 -3
Haiitu y'(0), ecmn y = (1-17x)" y =15arctgx 204 15

5 | Bropas npomsBogHas y" GyEkmum y = 23 + 7x — 14x° -28
Haiitu yrioBoit ko3 GuImeHT kacaTensHoil B Touke x, =2, y =25—-16x+9x” 20
Haiitu ckopocTh IBMKEHUS TOYKHM B KOHIIE 2 CEKYH/IbI, €CJIM TOYKA ABUKETCS 110 11

1 1
sakony s(t)= §t3 + 5t2 +5t+7

8 | Haiitu 3HaueHue pyHKIMU B TOUKE MAKCUMYM WJIM MUHHUMYM; HauOOJIbIIEE UITU -10 -11
HaWMEHbIIIEE 3HAUCHHE (PYHKIIUU HA OTPE3KE [0;2], ecmn y=2x" —9x> +12x—15 -15 -10

9 2 16
Boruncnuth J. 6x>dx

0

10 | Haittu nnomans Gurypsl, orpaHMUeHHON THHUAME Y = x° — X, Xx=1, x=0, y=0 0,25

11 | Haiitu nyTh, NpOHAEHHBIN TOYKOM 32 3 CEKYH/Ibl, €CIIM CKOPOCTh MaTE€PHAIbHOU 18
TOYKH, IBHKYIICICS MPSIMOIUHENHHO, paBHa V = -2+ 9

12 | B notepee yuactByet 700 6uneToB, u3 HuxX BeIMTphImHEIX 100. KakoBa 6 086
BEPOSATHOCTb, YTO KYIUIEH, IPOUTPHIIIHBIA OHIeT 77
N3 100 yuamuxcs B knacce 20 cnenanu npuBuBku. Haynauy BeIOMparoT yuyeHHKa. 0,2
KaxoBa BeposITHOCTB, UTO BHIOpaIM YUeHHKA, KOTOPOMY OblIa cjiejlaHa IpUBHBKA
KaxoBa BepOSITHOCT MOSIBIIEHUSI OJTHOTO U3 1)HECOBMECTHBIX COOBITUI A 1 B 0,8
2) He3aBUCUMBIX cOObITHI A 1 B, eciin p(A) =03 ; p(B) =0,5 paBHa 0,15

13 | 3akoH pacrpeneneHus BEpOSATHOCTEN AUCKPETHOM CaydailHON BEIHMUMHBI X UMEET 0,5
Buj. Haiitu p, M(x), J(x) X416 |9 6,2

plp|01]04 5,56

14 | IInomaas moBepxHOCTH Ky0a 294, Torna ero 00béM = 343
[IpssMoyronbHBIN Napasuienenune] IMeeT pa3Mepbl: AJIMHA 22¢M, IIUpUHA 8CM, 1200
BbicoTa 20cM. Haiitu ruomaas 60KOBOM MOBEPXHOCTH, 00bEM NapaJulesenuIeaa 3520
BricoTa npaBUIIBHOM YETHIPEXYTOIbHON MUPAMHU/BI 25CM, @ CTOPOHA OCHOBAHMS 1200
12cm. Haiitn 00beM mupaMuib.

15 | OceBoe ceyeHne NUIMHIPA KBaapaT co cTopoHoil 12cm. Halitn miiomans noiaHon 216
MMOBEPXHOCTH IMIMHJPA U 00BEM IIIMHAPA (YUCJI0 77 B OTBET He MUCATH ) 432
O6pa3yromias konyca paBHa 313cm, BeicoTa KoHyca 312cm. Haittu mtomanb 7825
OOKOBOI1 MOBEPXHOCTH KOHYCa, 00beM KOHYca (YUCJIO 77 B OTBET He MUCATH ) 65000

16 | Haiiti 006EM 11apa pagaumycom 9cm, IIomaab MOBEPXHOCTH Imapa (YMcI0 7 B 972
OTBeT He MUCcaTh ) 324
[Tap paguycom 72cm nepeauBarOT B MIAPUKU paguycoM 12cM.CKOIBKO MOTYyYUTCS 216

11apUKOB?

Kpurepun onenuBanust 8 —10«3» 11 -13 «d» 14 -16 «5»
Herounble OTBETHI OKPYTJIIEM JI0 COTHIX
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