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«Marematuka» Uit TOpoQecCHOHANBHBIX  O0pa30BaTEIbHBIX  OpraHHU3aluH,
yTBEPKJIEHHON Ha 3acenanuu CoBeTa MO OLEHKE COJEP)KaHMsS M KauyecTBa MPUMEPHBIX
pabouux mporpaMM 00IIe0O0pa30BaTEIFHOTO U COIMATBHO-TYMAHUTAPHOTO ITMKJIOB
cpenHero npodeccuoHanbHOr0 oopazoBanus, TpoTokoa Ne 14 ot «30» HosiOpsa 2022 r.
(MUPII0O),
— (¢emepanbHOTO TOCYJApPCTBEHHOTO CTaHAApTa CpPEOHETO MPOQPEeCCHOHATHHOTO
obpazoBanus s YITIC 38.00.00 u mpodwuns npodeccuoHaTbHOTO 00pa3oBaHUS
CHEIHUAIBHOCTEH MO MPOrpaMMe MOATOTOBKHU CIEIHAINCTOB CPEIHEro 3BE€HA CPETHETO
npodeccuonansuoro odpazosanus (IITICC3 CIIO),
— ¢ yuetoMm Paboueit nporpamMmbl BocriuTanus no crnernuaibHoctu 38.02.04 Kommepuius
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1. OBIIAA XAPAKTEPUCTUKA PA}BO‘IEI\/JI I[TPOI'PAMMBI
OBILIEOBPA3OBATEJIbHOUN JUCLUIIJIMHBI

MareMaTHuKa

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

AUCHUILTHHBI B npogeccuoHAIBHOM

CTPYKTYpe

JacThIO 0011e00pa30BaTEILHOTO IIUKJIa 00pa30BaTeIbHON MPOTPaMMbI B COOTBETCTBUH C
®I'OC cnenmanbHoctH 38.02.04 Kommepiius

1.2. llesn u miIaHUpyeMble pe3yJIbTaThl 0CBOEHUS TUCIHUIJIMHBI:

1.2.1. Heanb AucCUMIIAHBI

Conepxanue MmporpaMmbl 00IIE00pa30BaTENbHON TUCHUILUIMHBL «MaTtemMaTuka
HaMpaBJICHO Ha JIOCTHKEHUE pe3yJIbTaTOB €€ U3Y4YeHUsI B COOTBETCTBUHM C
tpeboBanmsimu @I'OC COO c¢ yuerom mpodeccuonanbHoi HampasiaeHHocTd PI'OC

CIIO.

1.2.2. Ilmanupyemblie pe3yJibTaThbl OCBOCHHUS 0011€00PAa30BaTEIbHON TUCUMILIMHBI
B coorBeTcTBUHU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
Oco0oe 3HaueHue AucuIuIMHa uMmeeT npu popmupoBanuu u pazsutuu OK u T1K.

IlnannpyeMbie pe3yJabTaThl 00yUeHUsI
O0mme KOMIEeTEeHINHA

Oomue
TOTOBHOCTb K TpPYyIy, OCO3HAHHE

)Iucunrl.lmnapm)le

OK 01 Bsibupats - -BJIAJETh METOIAMHU JI0KA3aTEIbCTB, aJITOPUTMAMHU

CHOCOOBI pelIeH:s
3ajaq
npodeccruoHaTbLHOM
JeSATeTbHOCTH
MIPUMEHUTEIIBHO K
Pa3INYHBIM
KOHTEKCTaM

LEHHOCTH MaCTePCTBA, TPYI0II00He;
- TOTOBHOCTh K aKTHBHOM IESTEIbHOCTH

TEXHOJOTTYECKOI u COIMAJIBHOM
HaIpaBJIEHHOCTH, CHocOOHOCTh
WHUITTUPOBATD, IJIAHUPOBATH i
CaMOCTOSITEIBHO ~ BBITIONHATH ~ TaKylo
JIeSITCILHOCTD;

- MHTEpEC K pa3IU4YHbBIM  cdepam
npodeccroHaBbHO eaTebHOCTH,
OBilajieHle YHUBEPCAITLHBIMHE YUSOHBIMH
MO3HABATEJILHBIMH JICHCTBUSIMH:

a) 6a30BbIE JOTUUECKHE ICHCTBUS:

- CaMOCTOSITENIBHO (OPMYITHPOBATH H

aKTyaJIM3HpOBATh mpobnemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHaBIINBATh CyIIEeCTBEHHBIT

MPHU3HAK WJIK OCHOBAHUS ISl CPABHEHHUS,
KJTacCU(PUKAIN U 000OIICHHUS,
- ONpeiensaTh IUEIU  JICATCIBHOCTH,

pemeHus 3a7a4; yMeHre GopMyIHpoBaTh
OTIpeIeNIeHNsI, aKCHOMBI U TEOPEMBI, IPUMEHSATH WX,
MIPOBOJIUTH JJOKA3aTEIbHBIE PACCYKACHUS B X0OJI€
pemeHns 3aaad;

- YMETh OTIEPUPOBATH MOHATHUAMH: CTEIICHb YHCIIA,
Jorapu(M 4rcia; yMEHHE BBITIOIHATH BEIYHCICHHIE
3HAUYEHHUH ¥ IpeoOpa3oBaHus BEIPAKEHHH CO
CTENEHSIMHU U JlorapupmMamMu, mpeoOpa3oBaHus
JpOOHO-PALMOHAIIBHBIX BBIPa)KCHUH;

- YMETh ONIEPUPOBATH MOHATHAMH: PallMOHAJIbHEIE,
HppanvoHaJbHbIE, TI0Ka3aTelbHbIE, CTEIICHHBIE,
Jorapu(pMHIECKUE, TPUTOHOMETPHIECKHUE
YpaBHEHHS U HEPABCHCTBA, UX CHCTEME,

- YMETh OIIEPUPOBATH MOHATUAMHE: (DYHKITHS,
HenpepbIBHAS QYHKIIHS, TPOU3BOJHAS,
repBooOpasHas, OIpeAeICHHBI HHTETPal; YMETh
HAXOJWTh MIPON3BOIHBIC HIEMEHTAPHBIX (QYHKINH,
HCTIONB3YS CIPAaBOYHBIE MAaTEPHAIBI, HCCIEIOBATH B
MIPOCTEHIINX Clly4asix QyHKINM HAa MOHOTOHHOCTb,




3aAaBaTb IMapaMeTpbl U KPUTCPHUU UX

JIOCTHIKEHHUS;

- BBUIBIATH  3aKOHOMEPHOCTH  H
NPOTHUBOPEYHSI B  PACCMaTPUBAEMBIX
SBJICHISIX;

- BHOCHTH KOPPEKTHBEI B NIESTCIHHOCTD,
OIICHUBATH COOTBETCTBHE PpE3YIbTaTOB
[eNsIM, OIICHWBATh PHCKH IOCIEIACTBHU
JIeSITCIILHOCTH;

- pa3BUBATh KPEATUBHOE MBIIUICHUE TPU
pellICHUH )KU3HECHHBIX IPOOIeM

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

HCCIIEI0BATEIbCKON u NIPOEKTHOM
NESATETPHOCTH, HABBIKAMHU pPa3peIICHUS
npobiem;

- BBISBJIATH
CBS3M W
BBIJIBUTATh
HAXOUTh
JIOKa3aTeNbCTBA
3a/1aBaTh
pelIeHus;
- aHaJM3UpOBaTh TOJyYEHHBIE B XOJE
pemeHus 3a1a9u pe3yIBTATHL,
KPUTHICCKH OIICHUBATh nux
JIOCTOBEPHOCTb, MIPOTHO3UPOBATH
W3MEHCHUE B HOBBIX YCIIOBHSX;

--  yMeTh TMEPEeHOCHUTh 3HAHHUI B
MO3HABATEIIFHYID W IPAaKTHYECKYIO
00JIaCTH KU3HEACITCIBHOCTH;

- yMEThb HWHTETPUPOBaTH 3HAHHS
pa3HBIX IPEIMETHBIX 00JIacTel;

- BBIABUraTh HOBBIC HIICH, MpPEIarath
OpPHUTHHAJILHBIE TIOAXO0/IbI H PEIICHHUS;

W CIHOCOOHOCTh WX HCIOJIb30BaHUSA B
MMO3HABATEIHHOMU u COIMaNbHOM
MpaKTHKe

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

us3

HaXOJUTh HAaNOOJIbIINE U HANMEHBIINE 3HAYCHHS
(YHKIMHA; CTPOUTH Ipa) KM MHOTOUWICHOB C
HCTIONB30BAaHKEM aIlllapaTa MaTeMaTHIeCcKOro
aHaIN3a; IPUMEHATH IPOM3BOAHYIO IIPH PELICHUH
3aja4 Ha JBIDKCHUE; PEIIATh MIPAKTHKO-
OPHEHTHPOBAHHbIE 3aJja4l Ha HAHOONBIINE U
HaMMEHbIINE 3HAYCHNUS, HA HAXOXKICHNE ITyTH,
CKOPOCTHU M YCKOPEHHUS;

- YMETh ONIEPUPOBATH MOHATHIMU: PALlUOHATIBHASL
GyHKIMA, TOKa3aTenbHas GYHKIMS, CTeTIeHHAs
¢byHKIMs, Torapudmudeckas GyHKIHS,
TPUTOHOMETpHUeCcKHe GYHKINHU, OOpaTHbIE
(YHKIMH; YMEHUE CTPOUTH IpadyKu H3yUEHHBIX
(yHKIHH, HCTIOTB30BATH TPAQUKH MIPH U3yICHIH
MIPOILIECCOB M 3aBHCUMOCTEH, TIPH PELICHUH 3a/1a9 U3
JpYruX y4eOHBIX IPEIMETOB U 3a7a4 U3 PeaIbHOM
KHM3HU; BBIpakaTh GOPMYIaMHU 3aBUCHMOCTH MEKIY
BEINYNHAMUY;

- YMETh PeIIaTh TEKCTOBBIE 33/1a4M Pa3HbIX TUIIOB (B
TOM YHCJIe Ha MPOLEHTHI, JJOIH U YacTH, Ha
JBIDKEHHE, pab0oTy, CTOMMOCTh TOBApPOB U YCIIYT,
HaJIOTH, 3aJ]a4¥ U3 00JIaCTH yIPaBJICHUs JIUYHBIMU U
ceMeiHbIMU (DMHAHCAMU); COCTABIIATH BBIPAKEHHS,
yYpaBHEHHMS, HEPABEHCTBA U UX CHCTEMBI IO YCIOBHUIO
3aJ1a4u, UCCIIEJ0BaTh MOJIyYeHHOE peIlleHHe U
OLICHMBATh MPaBIONOJ00HOCTh PE3YIIHTATOB;

- YMETh OTIEPUPOBATH MOHATHAMU: CPEAHEE
apudmMeTHIecKoe, MenaHa, HanoobIee U
HaMMeHbIIIee 3HaYEeHUsI, pa3Max, AUCIepcus,
CTaH/IapTHOE OTKJIOHEHHE YHCIIOBOTO HAabopa; yMeTh
N3BJIEKaTh, MHTEPIPETHPOBATH HH(POPMALIHIO,
HpeCTaBICHHYIO B TabIHIax, Ha JuarpaMmax,
rpadukax, OTpaKarIIy0 CBOMCTBA pealbHbIX
MPOIIECCOB U SIBJICHUIL; IPEICTABIATh HH(POPMAILIHIO
C TIOMOIIBIO TAabJIHII U TUarpaMM; UCCIIeI0BaTh
CTaTUCTUYECKHE JaHHBIE, B TOM YHCIIE C
MIPUMEHEHHEM IpapUIecKuX METOJIOB U
JJIEKTPOHHBIX CPEJCTB;

- YMETb OTIEPUPOBATH MOHATHAMH: CITyJalHBIN OTBIT
U caydaifHoe coObITHE, BEPOATHOCTD CIIy4aifHOTO
COOBITHS; YMEHHE BBIYHCIISATH BEPOSITHOCTD C
HCTIONIb30BaHNEM I'PaUUECKUX METOJIOB;
MIPUMEHSATH (HOPMYIIBI CIIOKEHHUS M YMHOXCHHUS
BEPOSATHOCTEH, KOMOMHATOPHBIE (PAKTHI U (POPMYITBI
MIPH PEUICHNH 3a/1a4; OIICHUBATh BEPOSATHOCTH
peabHBIX COOBITHIA; 3HAKOMCTBO CO CIIy9alHBIMHU
BEJIMYMHAMH; YMEHUE NPUBOAUTH IPUMEPHI
MIPOSIBJICHHUS 3aKOHA OOJBIINX YUCEN B IPHUPOTHBIX U
OOIIECTBEHHBIX SIBIICHUSAX;

- YMETbh ONIEPUPOBATH MOHATHUIMHU: TOUKA, IpsMasi,
IUIOCKOCTB, ITPOCTPAHCTBO, IBYTPAaHHBIN YToJI,
CKpELIUBAIOIUECS MPAMbIE, TapaJIeIbHOCTh U
MIePIEHANKYIISIPHOCTD HPSIMBIX M TUNIOCKOCTEH, YToJl
MEXY MPSIMBIMH, YTOJI MEXy IPSMOI 1
IUIOCKOCTBIO, YTOJI MEXIY INIOCKOCTSIMH,
PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE
MEXIY MPSIMBIMH, PACCTOSHUE MEKAY IUIOCKOCTSIMH;
YMEHHE HCIOIb30BaTh IPH PEIICHUN 3a1a4
n3ydeHHbIE (DAKTHI U TEOPEMBI INIAHUMETPHH;
yMEHHE OLICHUBATh pa3Mepbl 00BEKTOB
OKpY’KaIoIIEro MHUpa;

- YMETh ONIEPUPOBATH MOHSATHIMHI: MHOTOTPAaHHUK,
CeyeHne MHOTOIPaHHUKA, KyO, napajuiesenumnes,




pu3Ma, IMpaMuaa, Gurypa u moBepxHoOCTb
BpalleHNs, IIWIMHAP, KOHYC, ap, cepa, cedeHus
(GurypsI BpameHus, II0CKOCTh, Kacaromasics chepsl,
LUINHIPA, KOHYCA, TUIOIIA]b TOBEPXHOCTH
TTUpaMUIbI, TPU3MBbI, KOHYCA, IIIHHAPA, TUIOMIAb
cdepsrl, 00peM Kyba, IPSIMOYTOIBHOTO
TIapaJuIeNeuIe1a, MUPaMUAbL, TPU3MBbI, IIIHHADPA,
KOHYca, [IIapa; yMEHNE H300paxaTh MHOTOTPAaHHUKH
Y TMOBEPXHOCTH BPAIEHUS], UX CEYECHUS OT PYKH, C
TIOMOIIBIO YEPTEIKHBIX HHCTPYMEHTOB U
9JIEKTPOHHBIX CPEJCTB; YMEHUE PacliO3HABATh
CHUMMETPHIO B IPOCTPAHCTBE; YMEHHUE PACIIO3HABATH
MIPaBUJIbHbIE MHOTOI'PaHHUKH;

- YMETbh OTIEPUPOBATH MOHATHAMHU: ABHXCHHUE B
MIPOCTPAHCTBE, MMO00HBIE GUTYPHI B IPOCTPAHCTBE;
HCTIONB30BaTh OTHOIICHHE IUIOMIAAEH TOBEpXHOCTEH
1 00peMOB IMOIOOHBIX (QUTYp MIPH PELICHNH 32124,

- YMETbh BBIYHCIIATh TEOMETPUIECKHIE BETMINHBI
(mHa, yrou, mIomans, 00beM, oAb
HOBEPXHOCTH), UCTIOJIb3Ysl M3YUYEHHbIE (POPMYJIIBI 1
METO[IbI;

- YMETb ONEPUPOBATH MOHATUAMHU: NIPSIMOYTOJIbHAs
CHCTeMa KOOPAUHAT, KOOPMHATHI TOYKH, BEKTOP,
KOOPJIMHATHI BEKTOPA, CKAISIPHOE TIPOU3BENICHHE,
YIoil MeXIy BEKTOPaMH, CYMMa BEKTOPOB,
MIPOM3BEICHUE BEKTOPA HA YNCIIO; HAXOANUTH C
TIOMOIIBIO U3YYEHHBIX (OPMYIT KOOPIMHATHI
CEepeIMHBI OTPE3Ka, PACCTOSIHHE MEXKIY IBYyMs
TOYKaMHu;

- YMETh BBIOMPATH MOJIXOISAIINH N3yIEeHHBIH METO
JUISL pEellieHns 3a]Ja9H, Paclio3HaBaTh
MAaTCMaTH4YCCKUC q)aKTI)I U MaTCMAaTHYCCKHUEC MOACIIN
B IIPUPOJHBIX U O6H1€CTBCHHI)IX SIBJICHUSX, B
UCKYCCTBE; YMEHHUE IIPUBOIUTH IIPUMEPHI
MaTEMaTUUECKUX OTKPBITUN POCCUICKOI U MUPOBOM
MaTEMaTUYECKON HAYKH.

- YMETb OTIEPUPOBATH MOHATHAMHU: ONIpEAEIICHHUE,
aKCHOMa, TeopeMa, CIIeJICTBHE, CBOHCTBO, IPU3HAK,
JI0Ka3aTeNbCTBO, PABHOCHIIbHBIE (DOPMYIIMPOBKH;
yMeHue GopMyIupoBaTh 00paTHOE U
MIPOTUBOIIOIOXXHOE YTBEP)KACHHE, TPUBOIUTH
MIPUMEPBI U KOHTPIPUMEPBI, UCIIOIb30BaTh METO]]
MaTeMaTHYECKOMN WHAYKOWUW; ITPOBOANTH
JIOKa3aTeNbHBIE PACCYKIEHHUS TIPH PELICHHUH 3a/1ad,
OLICHUBATH JIOTUYECKYIO IPABUJIIBHOCTDH
paccyXIeHu;

- YMETH OIEPpUPOBATH IMMOHATHUAMU. MHOXKECTBO,
TMOAMHOKECTBO, OTI€pAIUU HAJT MHOXECTBAMU,
YMEHHE HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar AJisl OIIMCaHUs peaibHBIX ITPOLECCOB U
SIBJICHUH NIPU pELlIeHNH 3a/1a4, B TOM YHCIIE U3
JPYrux y4eOHBIX IPEIMETOB;

- YMETh ONIEPUPOBATH MOHATHAMHU: Tpad, CBI3HBINH
rpad, nepeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE
3a/aBaTh U OMHUCHIBATH Ipadbl Pa3THIHBIMU
Croco0amu; UCII0JIb30BaTh Tpadbl pH pemeHUN
3ajay;

- YMeTb CBOOOHO ONEPHUPOBATH MOHITUIMHU:
COYETaHUE, IIEPECTAHOBKA, YUCIIO COUYETAHUH, YHCIIO
nepecTaHoBOK; OnHOM HeloToHa; ymeHne
MIPUMEHSATh KOMOMHATOPHBIE (DAKTHI U pacCy>KACHUS
JUISL pellieHNns 3a/1a4;

-YMETb ONIEPUPOBATh MOHATHSIMU: HATYpAILHOE




YHCIIO0, 1IEJI0€ YHCII0, OCTATOK M0 MOAYIIIO,
palnoHaIBHOE YHCII0, UPPAIMOHAIBEHOE YHUCIIO,
MHOKECTBA HAaTYPaJbHBIX, IETIBIX, PALINOHAIBHBIX,
JEHCTBUTENBHBIX YHCEN; YMEHNE NCTIOJIB30BATh
MIPU3HAKH JCTUMOCTH, HANMEHBIINH OOz
JETINTEINh ¥ HANMEHbIIee 00IIee KpaTHOE, aIrTOPUTM
EBKimpa npu pereHny 3a1a4; 3HAKOMCTBO C
Pa3IMYHBIMH ITO3UIUOHHBIMHA CHCTEMaMHU
CUHUCIICHUS;

- yMeTh CBOOO/IHO OIIEpPUPOBATH MOHITUSMHU:
CTEIEHb C ETIBIM [T0Ka3aTeIeM, KOPEHb
HaTypaJIbHOH CTEIeHH, CTEeTICHb C PallMOHaIbHBIM
TIOKa3aTeJieM, CTEeTeHb C JISHCTBUTEIILHBIM
(BemecTBeHHBIM) TTOKa3aTeeM, JoTrapudm Jrcia,
CHHYC, KOCHHYC W TAHI'€HC MIPOU3BOJIHOTO YHCIIA;

- YMETbh OTIEPUPOBATH MOHATHAMH: TOXKJIECTBO,
TOXJICCTBEHHOE TIPeoOpa3oBaHue, ypaBHEHNE,
HEpPaBEHCTBO, CHCTEMa YPaBHEHHUIT 1 HEPABEHCTB,
PaBHOCHUIIBHOCTH YPaBHEHHH, HEPABEHCTB U CHUCTEM,
panuoHallbHble, UppalMOHANIBHEIE, TI0Ka3aTeNbHbIE,
CTEINICHHbIE, JIOTapUPMUIECKHE,
TPUTOHOMETPUUYECKHE YPAaBHEHUS, HEPaBEHCTBA U
CHCTEMBI; YMEHHUE pellaTh YpaBHEHUsI, HEPaBEHCTBA
Y CUCTEMBI C TIOMOILBIO Pa3JIUYHBIX TIPHEMOB;
pelars ypaBHEeHUs, HEPaBEHCTBA M CHCTEMBI C
rapaMeTpoM; IIPHUMEHSTh YPaBHEHHs, HEPaBEHCTBA,
HX CHCTEMBI AJIS pELICHHUSI MATEMaTHUECKHX 3aa4 U
3aj[a4 U3 pa3In4HBIX 00JIacTel HAyKU U peabHOH
KH3HU;

-yMeTh CBOOOJIHO ONEPHUPOBATH MOHATHAMU: TpaduK
¢hyHKIMH, 0OpaTHAS PYHKIUS, KOMITO3HUIINS
GbyHKUMH, THHEIHAsS QyHKLINS, KBagpaTuiHast
GbyHKIMA, cTeneHHass QYHKIMS C LEeJbIM
NoKa3aTesieM, TPUTOHOMETpUUECKHe QYHKIIHH,
oOpaTHbIE TPUTOHOMETPUYECKUE (DYHKIIHH,
HoKaszaTesbHas 1 JorapudmMuueckas QyHKIHH;
YMEHHE CTPOUTH rpadMKK (GYHKIUH, BEITIOIHST
npeoOpa3oBaHus rpaduKoB QYHKITHIA,

YMEHHE HCII0Ib30BaTh rpaduKu QyHKIUHA 115
N3y4YEeHUS TPOIECCOB U 3aBUCUMOCTEH NPH PEIICHUN
3aja4 U3 IpYTuX y4eOHBIX MPEIMETOB U U3
peanbHON JKU3HM; BBIpaXaTh (GopMmynamu
3aBUCHMOCTH MEXK/1y BEIMYNHAMHU;

yMeHHEe CBOOOIHO ONIEPHPOBATH HOHITHUSIMH:
YEeTHOCTH (PYHKINH, EPUOTUIHOCT (DYHKIINH,
OrpaHUYE€HHOCTh (PYHKIIMU, MOHOTOHHOCTh
¢yHKIHH, SKCTpeMyM (QYHKIMH, HANOOJIbIIee U
HauMeHblIee 3Ha4eHUs! QYHKIUH Ha IPOMEXYTKE;
yYMEHHE TIPOBOJUTH HCCIICIOBAHNE (DYHKINH;
yYMEHHE HCII0JIb30BaTh CBOMCTBA U rpaduKH
(GYHKIMH JUTs pelIeHNs ypaBHEHNH, HEpaBeHCTB U
3aja4 ¢ mapameTpaMu; n300paxarh Ha
KOOPJIMHATHOW INIOCKOCTH MHOXKECTBA PEIICHNI
ypaBHEHHI, HEPABEHCTB U X CUCTEM;

- yMeTb CBOOO/IHO ONIEPUPOBATH MOHITUSMHU:
TIOCIIEA0BATENLHOCTD, apu(hMETHIECKAsT IPOTPECCHs,
reoMeTpuyecKas Iporpeccust, 0eCKOHETHO
yOBIBaromast reoMeTprUUIeCcKas IPOrpeccusi; yMEHHE
3aJaBaTh MOCJIEAOBATEILHOCTH, B TOM YHCIIE C
TIOMOLIBIO PEKYPPEHTHBIX (POPMYI;

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




(U3MYECKUI CMBICI IPOU3BOIHOM, IIEpBOOOpa3Hasi,
OIIpe/IeICHHbI UHTETpaj; yMEHHE HaX0IUTh
acHMNTOTHI Tpaduka QyHKINH; yMEHHUE BBIUUCIATD
MIPOU3BOHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO U
KOMITO3ULMH (DYHKIMH, HAXOJUTh YPaBHCHHUE
KacaTeNbHOHN K TpaduKy QyHKINY,

YMEHHE HCIIOIb30BaTh IPONU3BOIHYIO [UIS
nccae0BaHus QYHKINH, 111 HAXOKACHHS
HaWJIy4LIEero pelIeHus B MPUKIAAHBIX, B TOM YHCIIE
COLMAIbHO-3KOHOMHYECKUX U (PU3NUECKHX 3a]a4ax,
JUISL OTIPEJIENICHNS] CKOPOCTH U YCKOPEHHSI; HAXOAUTh
IO N U 00BEMBI (PUTYp C TIOMOIBIO HHTETPajIa;
TIPUBOJIUTH PUMEPHI MaTEMAaTHYECKOTO
MOJICITUPOBAHUS ¢ TIOMOIIBIO U P epeHITATHEHBIX
YpaBHEHU;

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

- yMeTh CBOOO/IHO ONIEPUPOBATH MOHITUSMHU:
cpeHee apupMeTHIeCKoe, MeAnaHa, HanOoJbIlee 1
HaMMEHbIIee 3HAYCHUSI, pa3Max, JUCIEePCHs,
CTaH/apTHOE OTKJIOHEHHUE JISI OTIMCAHUS YHCIOBBIX
JaHHBIX; YMEHUE UCCIIEIOBATh CTATUCTHUCCKHE
JIaHHBIE, B TOM YHCIIE C TIPUMEHEHUEM TpahUIECKUX
METO/IOB U 3JIEKTPOHHBIX CPENICTB; Tpaduueckn
HCCIIEI0BAaTh COBMECTHBIE HAOIIOAEHHSI C TOMOIIBIO
JluarpaMM pacCeuBaHus U JIMHEHHOU PErpecCcuy;

- YMETh HaXOJHUTh BEPOSITHOCTH COOBITHII C
UCIIOJIb30BaHUEM I'paHIeCKUX METOJIOB;
NPUMEHSTD JIJIs PelIeHus 3a/1a4 (POPMYJIbI CII0KEHHS
¥ YMHOYXEHHUS BEPOSITHOCTEH, (HOpMYITy OTHON
BepOsITHOCTH, (popmyity bepHyiui, koMOMHATOpHBIE
(axThl 1 pOpMyIIBl; OLIEHUBATH BEPOSITHOCTH
peanbHBIX COOBITHH; YMEHHUE OTIEpUPOBATH
MIOHATHSAMMU: CITydaiiHasi BeJINUNHA, pacrpeiesieHue
BEPOSITHOCTEH, MaTEMaTHIECKOE 0XKU/IaHHE,
JMCTIEPCHS M CTAaHAAPTHOE OTKIIOHEHUE CITyJaiiHON
BEJNNYMHBI, QYHKIHH PACTIPEEIICHHUS U TNIOTHOCTH
PaBHOMEPHOT0, IIOKA3aTEIFHOTO M HOPMAJIBFHOTO
pacripe/ieNleHIif; yMEHHE HCIOIh30BaTh CBOHCTBA
M3YYeHHBIX pacIpeesieHIH IS peIIeHus 3a/1a4;
3HaKOMCTBO C TOHATHSAMM: 3aKOH OOJBIINX YHCE,
METO/Ibl BBIOOPOYHBIX MCCIIEIOBAHHIA; YMEHHUE
MIPUBOJUTH IPUMEPHI TIPOSIBICHHS 3aKOHA OOJIBIINX
YHCell B IPUPOIHBIX M OOIIECTBEHHBIX SIBJICHUSX;

- YMETh CBOOO/IHO OIIEpUPOBATH MOHATHUAMHM: TOUKA,
IpsiMast, TNIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIyY,
IUIOCKUH yToJI, IBYTPaHHBIN Yroi, TpeXIPaHHbII
yTOI1, IepeCceKaroIIrecs, mapauieIbHbIe U
CKpEIINBAIONINECS PSIMbIE, TAPaJUIETHLHOCTD U
MIEPIEHANKYIIIPHOCTD IPSIMBIX U INIOCKOCTEH, yrou
MEXIY MPSIMBIMH, YTOJI MEXLY IPSAMOI 1
IUIOCKOCTBIO, YTOJI MEXAY IIIOCKOCTSMH; YMEHHE
HCTIONB30BaTh MPU PEIICHUH 3a7a4 N3yUCHHBIC
(axThl U TEOPEMBI INITAHUMETPHH; YMEHUE
OLICHHUBATb Pa3Mepbl 0OBEKTOB B OKPYKarOLIeM
MHpE; YMEHHE ONIepHPOBATh HOHITUSIMH:
MHOTOTPaHHHK, CEYeHHE MHOTOTPaHHHUKA,




MIPAaBUIIbHBII MHOTOIPaHHUK, IPU3Ma, MUPAMUAA,
(urypa u moBepXHOCTh BPAILCHUS, IUIHHAP, KOHYC,
map, cdepa, pasBepTKa HOBEPXHOCTH, CEUCHHS
KOHYCa ¥ IMINHIPA, HapajuleIbHbIE OCH HIIH
OCHOBAHHIO, CEUYEHHE I1apa, TIOCKOCTb,
Kacaromiascs chepsl, NINHIPA, KOHYCa; yMECHHE
CTPOUTH CEUCHUE MHOTOTPaHHUKA, N300pakaTh
MHOTOTPaHHHKH, (PUTYPHI ¥ TOBEPXHOCTH
BpAIllEHUs], UX CEUCHUS, B TOM UHUCIIE C TOMOIIIO
SIEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHATh
CBOMCTBa reOMETPUYIECKIX (PUTYp, CAMOCTOSITEIIEHO
(hopMyIHpOBaTh OINIPEAETICHUs H3y4aeMbIX QUryp,
BBIIBUT'aTh TUIIOTE3bI O CBOMCTBAX U MpU3HAKaX
TeOMETPUIECKUX (QUTYpP, OOOCHOBBIBATH WITH
OIIPOBEPTaTh UX; YMEHUE MPOBOAUTD
KaccuduKauo GUryp mo pazIndyHbIM PU3HAKAM,
BBINOJIHATH HEOOXOJMMBIE JIOTIOTHUTEIbHBIC
MIOCTPOCHHUS;

- YMETb CBOOOIHO ONIEPHPOBATH HOHITHSIMH:
wionmaab GUrypsl, o0obeM GpUrypsl, BeJIuM4nHa yria,
paccTosiHUE OT TOUKH J0 TNIOCKOCTH, PACCTOSHHE
MEXy IPAMBIMHU, PACCTOSIHAE MEXAY IJIOCKOCTSAMH,
IIOMIAb Cepbl, UIOMIA/(b TOBEPXHOCTH
HNHpaMUJIbL, IPU3MBI, KOHYCA, IIUIHHIPA, 00beM
Ky0a, IpsIMOYTOJILHOTO Mapaliesenumesa,
TTUpaMUIbI, IPU3MBI, UIHHAPA, KOHYCa, Iapa;
YMEHHE HaXOAUTh OTHOIIECHHE 0OBEMOB MOJOOHBIX
uryp;

- YMETh CBOOO/IHO OIIEpHUPOBATH MOHSITHSMHU:
JBIDKECHHUE, TTApAIUICNIbHBIA IEpEeHOC, CHMMETPHS Ha
TUTOCKOCTH 1 B IIPOCTPAHCTBE, ITOBOPOT,
npeoOpa3oBaHue MOI00Hs, TOJO0HBIE (PUTYPEI;
yMEHHE pacrio3HaBaTh PaBHbIE U 10100HbBIE (HUTYPBI,

B TOM YHCJIE B IPHPOJIE, HCKYCCTBE, apXUTEKTYPE;
YMEHHE UCIIOJIB30BaTh T€OMETPUYECKHE OTHOIICHHUS,
HAXOJUTh FT€OMETPHUECKUE BETMUNHBI (JJIMHA, YTOI,
UIOIIa b, 00BbEM) IPH PEIICHUHN 3a/1a9 U3 JPYTHX
y4eOHBIX IPEIMETOB U U3 PEANIbHOM KHU3HH;

- YMETh CBOOO/IHO OIIEpHUPOBATH MOHSITHUSMHU:
MIPSMOYTOJIbHAs CHCTEMa KOOPANHAT, BEKTOP,
KOOPJMHATHI TOYKH, KOOPANHATHI BEKTOpA, CyMMa
BEKTOPOB, IPOM3BE/ICHHIE BEKTOPA HA YHCIIO,
pa3nokKeHHe BEKTOpa 1o 6a3nucy, CKaIIpHOe
MIPOU3BEICHNE, BEKTOPHOE TIPOU3BEICHHE, YOI
MEX]ly BEKTOpaMH; YMEHHE UCIIOIB30BATh
BEKTOPHBIN ¥ KOOPAUHATHBIA METOX AJIs1 PELLEHUS
TeOMETPUYECKUX 3a7ad U 3a]a9 APYTHX YICOHBIX
MIPEIMETOB; ONIEPUPOBATH TOHATUAMU: MaTpUIia 2x2
1 3x3, onpeAenuTenab MaTPULIbl, TEOMETPUIECKUI
CMBICII OTIPEJIEIIUTENS;

- YMETb MOJIEIUPOBATh PealbHbIe CUTYal[UH Ha
SI3bIKE MAaTEMATHKH; COCTABIISITh BBIPAXKEHMUS,
YPaBHEHHS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBUIO
3aJ1a4M, UCCIIE0BATh MIOCTPOEHHBIE MOJICIH C
HCTIOJIb30BaHUEM alapara anreOpsl,
HMHTEPIIPETHPOBATD MOIyYCHHBIN PE3YIIbTAT;
CTPOUTH MATEMATHYECKNE MOJIENH C TIOMOILBIO
TEOMETPUYECKHX MTOHATHH U BEJINUUH, PEIIaTh
CBSI3aHHBIC C HUIMH IIPAKTHUECKUE 3aJa4H;
COCTaBJISATh BEPOSITHOCTHYIO MOJIENb 1
HMHTEPIPETUPOBATH MOJIyUYEHHBIN pe3yabTaT; peIiaTh
MIPUKJIAJHBIE 374U CPEICTBAMH MaTEMaTHUECKOrO
aHaJIn3a, B TOM YHCJIE COUUAIBHO-I)KOHOMHUYECKOrO




1 GU3NYECKOTr0 XapaKkTepa;

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

OK 02 Hcnonp30BaTh
COBpPEMCHHBIC CPEICTBA
MIOMCKa, aHaJIh3a 1
HHTEPIpETAIUN
nHdopmanum, u
UHPOPMAIUOHHBIC
TEXHOJIOTUU ISt
BBINIOTHEH WS 32124
npodeccHoHaNIbHON
NIEeATENLHOCTH

B  o6nactu
MO3HAHUS:

-chopMHUPOBAaHHOCTH
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pasBUTHS HAYKH u
OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO
Ha JHaJore KyJibTyp, CIIOCOOCTBYIOIIETO

LHCHHOCTHU Hay4YHOTr'O

MHUPOBO33pPCHUA,

OCO3HAHHIO CBOETO MecTa B
MOJNUKYIBTYPHOM MHPE;
- COBEpUICHCTBOBAHWE S3BIKOBOH M

YUTATEIbCKOW KyJIbTYpHl KaK CpPEACTBa

B3aUMOJEHCTBAS MEXKIy JIOABMH U
TMO3HaHUA MUPaA,

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

WHMBUIYaJIbHO U B TPYIIIE.
OBnajicHHe YHHUBEPCAIbHBIMU Y4EOHBIMU
NO3HABATEIbHBIMU ACHCTBHAMM:

B) paboTa ¢ mH(popMaIHei:

- BJaACTh  HaBBIKAMH  IOJYYCHUS
uHGOpPMALMK W3 HCTOYHUKOB PpasHBIX

THUIIOB, CaMOCTOSATENIBHO OCYIIECTBIATh
MOWUCK, aHaINW3, CHUCTEeMAaTH3aIli0 U
HMHTEPIPETALNIO uHpOpPMALUT
Pa3IUYIHBIX BHJIOB U thopm
MIPECTaBICHNUS;

- co3gaBaTh TEKCTHl B  Pa3IMYHBIX
¢opmarax c  ydeToM  Ha3HAYEHHS

uHpOpMaMK W ILENEeBOW ayAnTOpHUH,
BEIOHpast ONTUMAITEHYIO hopmy
NPE/ICTABIICHUS U BU3YallU3alnHy;

- OLICHUBATh JIOCTOBEPHOCTH,
JIETUTUMHOCTb uHpopmanuu, ee
COOTBETCTBHE IIPAaBOBBIM U MOPAJIBHO-
ATUYECKUM HOpMaMm;

- UCIIOJIb30BaTh cpeacTBa
MHPOPMALIMOHHBIX u
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTWH B
penieHun KOTHUTHBHBIX,
KOMMYHHUKAaTUBHBIX M OPraHU3allMOHHBIX
3aga4 ¢ coOmoneHueM TpeOOBaHUM
9PrOHOMHKH, TEXHHMKH 0€301acHOCTH,
THTHEHBI, pecypcocoepexeHus,
NPaBOBBIX M JTHUYECKHX HOPM, HOPM
MHPOPMATMOHHOK 0€30MaCHOCTH;

- BIIAJICTh HAaBBIKAMH PACHO3HABAHUS U

3aIIUTHI nHpopmanmm,
MHPOPMATMOHHON 0e30macHOCTH
JIMYHOCTH

- YMCTb ONEpHUPOBATH IMOHATHAMU: pallMOHAJTIbHAA

(GyHKIMA, TOKa3areibHas (QYHKIUS, CTEleHHas
byHKIMA, norapupmMuyecKas byHKIHA,
TPUTOHOMETPUUECKHE byHKIMH, oOpaTHbIe

(YHKIMH; YMEHHE CTPOUTH TpaduKH H3Y4YEHHBIX
(GYHKIMHA, HWCHONB30BaTh TpadUKH NpPU H3YYECHHH
MIPOILIECCOB M 3aBUCUMOCTEH, IPH PELICHUH 3a/1a4 U3
JIpYrux yd4eOHBIX NPEIMETOB M 3a7ad W3 pealbHOU
KHM3HH; BBIPAXaTh (OPMyJaMU 3aBUCHMOCTH MEXIY
BEINYNHAMY;

- yMeTh OIEPUPOBATH IOHATHAMH: TOXJIECTBO,
TOXJICCTBEHHOE  TIpeoOpa3oBaHWE,  YpaBHEHHE,
HEpaBEHCTBO, CHUCTEMa YpaBHEHUH M HEpPaBEHCTB,
PaBHOCWJIBHOCTh YPAaBHEHHUH, HEPABEHCTB U CHCTEM,
paiyoHaIbHbIe, HppalMOHAJbHEIC, MTOKa3aTeIbHbIE,
CTETICHHEIE, norapudmuueckue,
TPUTOHOMETPUYECKHE YpaBHEHHUS, HEPABEHCTBA U
CHCTEMBI; YMETh pElIaTh yPaBHEHHMs, HEPAaBEHCTBA U
CHCTEMBI C TIOMOIIBIO Pa3JIMYHBIX PUEMOB; PELIaTh
YpaBHEHHSI, HEPAaBEHCTBA M CHCTEMBI C NTapaMETPOM;
MIPUMEHATh YPAaBHEHMSI, HEPAaBEHCTBA, MX CHCTEMBI
JUISL pellleHns] MaTeMaTW4ecKUX 3ajad M 3ajad u3
Ppa3IMYHBIX 00JIacTe HAYKH 1 peabHOM )KN3HH;

- yMeTb CBOOOJHO ONEPUPOBATH MOHITHUAMHU:
JBIDKEHHE, Mapaule]IbHbI MepeHoCc, CHMMETpUs Ha
IUIOCKOCTH W B IPOCTPAHCTBE,  IOBOPOT,
npeoOpa3oBanue Mojno0Hs, T10A00HBIE (UTYpBI;
YMEeTh paclo3HaBaTh paBHBIE U MOJI00HBIE (UTYPHI,
B TOM YHCJIE B NPUPOAE, UCKYCCTBE, apXUTEKType;
YMETh HCIOJIb30BaTh I'€OMETPUYECKHE OTHOLICHUS,
HaXOJUTh T€OMETPUUYECKHE BEIMYMHBI (JUIMHA, YTod,
UIomaas, 00beM) NPH pPEIICHUH 337ad M3 JAPYTuX
y4eOHBIX IPEIMETOB U U3 PEasbHOM KU3HU
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OK 03 IInanupoBats 1
peaIn30BHIBATh
coOCTBEHHOE
po¢eCCHOHATHHOE
JIMYHOCTHOE Pa3BUTHUE,
HpeINPHHIMATEIIBCKYIO
JeATeIbHOCTD B
po¢eCCHOHATBHOM
ctepe, UCIIOTB30BATH
3HaHMS 110 (HUHAHCOBOU
IpPaMOTHOCTH B
Pa3IHYHBIX )KU3HEHHBIX
CUTYyaLUsIX

B obOmactu
BOCIIUTAHU:
--  c(OPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMS, STHYECKOTO IIOBEICHHUS;

- CHOCOOHOCTH OIICHUBATH CUTYALUIO H

AYXOBHO-HPAaBCTBEHHOI'O

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

- OCO3HaHHE JIMYHOTO BKJaJga B

MOCTPOCHUE YCTONYHMBOTO OYIYIIETO;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM
pomutensiM W (WIM) JIPYTAM  YiIeHAM
CeMbH, CO3JaHMI0O CEMbUH Ha OCHOBE
OCO3HAaHHOTO  TIPUHATHSA  ILEHHOCTEH
CEMEMHOM JKM3HH B COOTBETCTBHHM C
TpaguIusIMy HapoaoB Poccun;
OsBnanenne YHHUBEPCATbHBIMH
PETYIATHBHBIMH ICHCTBUSIMHU:

a) caMOOpTaHM3AITHS:

- CaMOCTOSTENLHO OCYIIECTBIIATh
MO3HABATEJILHYIO JCSITeIIbHOCTb,
BBISABIISITH np06neM1)1, CTaBUTH )41
(dhopMyaHpOBaTh COOCTBCHHBIC 3a7a4y B
o0pa3zoBaTeNIbHON  AEATENBHOCTH |
JKU3HCHHBIX CUTYyalluAX;

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

BO3MOXKHOCTEH U MPeANnoYTEeHUH;

- 1aBaTh OIIEHKY HOBBIM CHUTYalHsIM;
CrocoOCTBOBaTh  (OPMHUPOBAHUIO U
MPOSIBJICHUIO IIUPOKOW JpyIuIMHd B
pasHBIX OOJIaCTSX 3HAHWH, MOCTOSHHO
MOBBIIATh CBOI 00pa3oBaTeNbHBIA U
KyJbTYPHBII YPOBEHb;

6) CaMOKOHTPOJIb:

WCIIONIb30BaTh HPHUEMBI PeUICKCHH JUIA

OLCHKHM CUTYyalluHu, BbI60pa BEPHOTO
peuIeHus;
- YMETH OLICHHBATh PUCKHU u

CBOEBPEMEHHO ITPUHUMATH PELICHUS 10
UX CHI)KEHHIO;

B) OMOIIMOHAIbHBIH UHTEJUIEKT,
HpeAnoaraomui ¢hopMUPOBAHHOCTD:
BHYTPEHHE! MOTHUBAlLlMM, BKJOYArOIIEH
CTPEMJICHUE K JOCTWIXCHHUIO 1CJIN U
ycnexy, ONTHUMHU3M, HWHHUIOHUATUBHOCTD,
YMEHUEC )IeﬁCTBOBaTB, HUCXO0Os1 U3 CBOHUX
BO3MOXKHOCTEH;

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

- COLHMAJBHBIX HAaBBIKOB, BKIIOYAOIMINX
CIIOCOOHOCTH BBICTPAaMBATh OTHOIICHHUS C

- YMETh ONEpUpOBATh NOHITHUSIMH: pPalUOHAIbHBIE,
HppalMoHaNbHbIC, [OKa3aTeNbHble, CTENECHHEIE,
norapupmMuIecKue, TPUTOHOMETPUYECKHE
YpaBHEHHS M HEPAaBEHCTBA, HX CHCTEMBI;

- YMEThb ONEPHPOBaTh NMOHATHAMH: MHOTOTPAaHHUK,
CEUCHHE MHOTOIPaHHMKA, KyO, Iapaulenenumnesn,
mpu3Ma, nHpaMuzna, Qurypa H - TOBEPXHOCTH
BpalIeHNs, MWINHAP, KOHYyC, Imap, cdepa, ceueHus
(urypsl BpauieHus, IIOCKOCTh, Kacaromasicsi chepsl,

WWIMHIpA,  KOHyCa,  IUIOMIAAb  MOBEPXHOCTH
MUPAaMUJIBI, MPU3MBL, KOHYCa, HUIMHAPA, IUIOLIAIb
cdepsl, 00beM KyOa, MIPSIMOYTOJIEHOTO

napajJiesienunesa, MUpaMuabl, TPU3MBI, HUINHAPA,
KOHYca, IIapa; yMeHHEe N300pakaTh MHOTOTPAHHHUKH
U TOBEPXHOCTH BPALICHHUs, X CEYEHUS OT PYKH, C
MTOMOILBIO YEPTEKHBIX HMHCTPYMEHTOB u
JNEKTPOHHBIX ~ CPEICTB; yMETh  PACIO3HABATH
CHMMETPHIO B IPOCTPAHCTBE; YMETh PAaCHO3HABATh
MIPAaBUIIbHBIE MHOTOTPaHHUKH;

- YMETb OIEPHUPOBaTh INOHATHUAMHU: NPSMOYIOJbHAS
CUCTEMa KOOPJMHAT, KOOPAHMHATHI TOYKH, BEKTOP,
KOOPJUHATBl BEKTOpa, CKAISIPHOE IPOU3BEACHHUE,
yrol  MeXIy BEKTOpaMHd, CyMMa BEKTOpPOB,
IIPOU3BEJICHUE BEKTOpPA HA YUCIO; HAXOIUTh C
NOMOIIBI0  M3YYEHHBIX  (OpPMYT  KOOPIUHATHI
CEpeIMHBl OTpEe3Ka, PACCTOSHUE MEXKAY ABYMS
TOYKaMU

JpYrUMHU JIFOJIbMH, 3a00THTHCS,

OpOSIBJSITE  MHTEpEC M pa3peliath

KOH(JIMKTBI
OK 04 DddexTuBHO TOTOBHOCTD K CaMOpPa3BUTHIO, | - YMETh ONEPUPOBATH MOHATHAMH: CITYIAHHBINA OTIBIT
B3aMMOJICHICTBOBATh U | CAMOCTOSTEIILHOCTH U |U cilyyailHOC COOBITHE, BEPOSITHOCTH CIIy4aifHOTO
paboTaTh B KOJUICKTUBE | CAMOONIPEACICHUIO; COOBITHSI; YMETh  BBIYHCIATH BEPOATHOCTH C
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1 KOMaHAC

-OBJaJICHUE HaBBIKAMU y4eOHO-
HCCJIEI0BATEIIbCKOM, IIPOEKTHOMI u
COLIMAJIHON JEATENBHOCTH;

OsnazneHue YHHUBEPCAIIbHBIMH
KOMMYHHUKAaTHBHBIMH JACHCTBUAMH:

0) coBMeCTHasI IeATSIBHOCTD:

- MTOHUMATh n HCTIONIB30BAaTh
[IpEeUMYIIEeCTBA KOMaHJHOU u
WHJIMBHyalIbHOM paboThI;

- NpUHMMATh  [eIM  COBMECTHOU
JIeSITEIbHOCTH, OpraHU30BBIBaTH U
KOOpPAMHHUPOBATh  JEHCTBUS MO  ee
JOCTHKEHHIO: COCTaBJIATh I1aH
JICHCTBUH, paclpenessaTh POIU C yUYETOM
MHEHHUH YYaCTHHKOB 00CyXIaTh

pe3yabTaThl COBMECTHOH paboThI;

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

- OCYILIECTBIISTH MO3UTHBHOE
CTpaTernieckoe MoBeCHHE B Pa3IndHBIX
CUTYyallUsiX, TPOSBIATH TBOPYECTBO U
BOOOpaKeHUE, ObITh MHULIUATHBHBIM.
OgnageHue YHHUBEPCAJIbHBIMU
PETYJISATHBHBIMU JIEHCTBUAMU:

T) IpUHATHE ceOs U IPYTUX JOACH:

- INPUHEMAaTh MOTHUBBI ¥ AapryMEHTEHI
IPYTUX JIOACH NpH aHaIn3e pe3ybTaToB
JeSTeIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO IPYrHX
JIIOZIEN Ha OIINOKH;

- pa3BHBaTh CIIOCOOHOCTH IIOHUMATh MU
C MO3ULUH JAPYTOTo YeIoBeKa

HCIIOJIb30BAaHHEM rpaduyeckux METOJIOB;
MIPUMEHATh  (OPMYJBI CIOXKEHHS W YMHOXKEHHS
BEPOSATHOCTEH, KOMOMHATOpHBIE (DaKTHI U (HOPMYJIIBI
IPU  pEIICHUM 337ad; OICHUBATh BEPOSTHOCTH
peabHBIX COOBITHI; 3HAKOMCTBO CO CIyYalHBIMU
BEIMYMHAMHY, YMCHHE  NPUBOAWUTH  IPHMEPHI
TIPOSIBIICHUS 3aKOHA OOJBIINX YHCEI B IPHUPOIHBIX U
OOIIECTBCHHBIX SIBICHHAX;

- yMeTb CBOOOJHO OIEPHPOBATh IOHSTHSIMU:
CTENeHb C  IeNbIM  IOKa3arejleM,  KOPEHb
HaTypaJIbHOM CTEIeHH, CTEeNeHb C PaluOHAIbHBIM
MoKazaTeJeM,  CTeNeHb C  JCWCTBHUTENBHBIM
(BelecTBEHHBIM) IOKa3aTeJeM, JIOrapu(M dYucia,
CHHYC, KOCHHYC M TAHT'€HC IPOU3BOJIHOTO YHCIIA;

- yMeTb CBOOOTHO OTIEPHPOBATH MOHATHAMU: TPaPuK

¢byHKOMH, oOpaTHas — QYHKOUS,  KOMIO3HIUS
GyHKUMiA, JHMHeWHas ~QyHKOMA, KBaJApaTHYHAs
GyHKOMS,  CTEHEeHHas  QYHKUUS € LEJbIM
MoKas3areneM, TPUTOHOMETPHYECKHe  (QYHKLHH,
oOpaTHble TPUTOHOMETPUYECKHE GbyHKIMH,
HoKa3aTeibHas ¥ JiorapupmMuueckas (QYHKIHH;
YMETb CTPOUTh TpaduKu (GYHKIMH, BBIIOIHATH

npeoOpa3oBaHus rpauKOB QYHKIIMHI;

- yMeTh UCHOJb30BaTh Tpaduku QYHKUMH Uis
U3Y4EHUsI TPOIIECCOB ¥ 3aBUCUMOCTEH MPH PEIICHUN
3aJad M3 JPYrHMX YYeOHBIX TMPEeIMETOB U W3
pealbHOW  JKH3HH; BBIpa)KaTh (dopmynamn
3aBUCHMOCTH MEK/y BEINYNHAMU;

- CcBOOOJHO OIEPUPOBATH IOHATHSIMHU: YETHOCTh
¢GhyHKIHN, MEPUOTUIHOCTD GbyHKIHH,
OTPaHNYEHHOCTh ¢$yHKIMH, MOHOTOHHOCTb
GbyHKIMH, JKCTpeMyM (YHKUIUM, HauOoJjbliee Hu
HavMeHblllee 3HaueHHs (QYHKIHMU Ha TPOMEXYTKE;
YMETb NPOBOJIUTD UCCIIEA0BaHNE (DYHKIIUM;

- yMeTh HCIIONIb30BaTh CBOWCTBa M rpaduku
GyHKUMHA Ui pelleHHs ypaBHEHH, HEpaBEHCTB U
3aJad ¢  mHapaMeTpamu; — n300paxaTb  Ha
KOOPJIMHATHOW TIJIOCKOCTH MHOXKECTBA pPELICHUH
ypaBHEHHH, HEPABEHCTB U MX CHCTEM

OK 05 OcymiecTBasTh
YCTHYIO M TUCEMEHHYIO
KOMMYHUKAIIHIO Ha
roCcyapCTBEHHOM
sa3pike Poccuiickoit
denepanuu ¢ yueTom
0ocobeHHOCTeH
COIMAITLHOTO H
KyJIbTYPHOTO
KOHTEKCTa

B 06nacTn 3cTeTHYECKOro BOCITUTAHHUS:

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

- CHOCOOHOCTH BOCTIDHHUMATH
Ppas3IMYHbIC BUABI UCKYCCTBA, TPpAAUINNU U
TBOPYECTBO CBOEr0 M JPYrUX HApOJIOB,
OLIYIIaTh 3MOIMOHAIBHOE BO3JCHCTBUE
HCKYCCTBA,;

- yOeXaeHHOCTh B 3HAYUMOCTH IS
JIMYHOCTH ¥ OOIIECTBAa OTEYECTBEHHOTO H
MHpPOBOTO  HMCKYCCTBa,  3THHYECKHX
KyJIbTYPHBIX TpaJUIMHA M HapOJHOTO
TBOPYECTBA;

- TOTOBHOCTb K CaMOBBIPQKEHHIO B
Pa3HBIX BHIAaX HCKYCCTBa, CTPEMIICHHE

MPOSIBIISITH Ka4yecTBa TBOPYECKOH
JMYHOCTH;

OsgnazieHne YHHBEPCATbHBIMU
KOMMYHUKATHBHBIMH JCHCTBUSIMU:

a) obmieHue:

- OCYLICCTBJISATh KOMMYHHKALIUH BO BCEX
cepax KH3HHU;

- yMeTb ONepUpoBaTh IOHSATHSAMH: CpelHee
apumMeTnyeckoe,  MeAMaHa,  HauOoibllee WU
HauMEHbIIEe 3HAYEHMs, pasMax, JAUCIepCHs,
CTaH/IApTHOE OTKJIOHEHHWE YHCJIOBOTO  Habopa;
yYMEHUE H3BJIEKATh, HHTEPIPETUPOBATH
nHGOPMANNIO, TPENCTABICHHYI0 B TaliuWIax, Ha
auarpammax, rpadukax, OTpaKalollylo CBOMCTBa
pC€albHBIX TMPOIECCOB U ﬂBHeHI/Iﬁ; MpEACTaBIATh
UHOPMAIIUIO C TOMOIIBI0 TaOJUIl W JAHarpaMM;
HUCCICO0BATh CTATUCTUYCCKHUE JAHHBIC, B TOM YHCJIC
C TpUMEHEHHEM rpaduyecKuX METOJIOB U
SIEKTPOHHBIX CPEJICTB;

- YMeTh ONEPHUPOBaTh MOHATUAMM: TOUKA, MpsIMasd,
IJIOCKOCTh, MPOCTPAaHCTBO, JBYTPAHHBIA  Yroi,
CKpEILIUBAIOIIUECS] TpsAMBIE, MNApaICIbHOCTh U
NEPIEHANKYIIPHOCTh NPSAMBIX U IJIOCKOCTEH, yroi
MEXOYy MNpsSMBIMH, Yrol MEXAY MpAMOH W
IUIOCKOCTBIO, yrom MEXKIY IUTOCKOCTSIMH,
pacCTOSIHUE OT TOYKM A0 IIIOCKOCTH, PacCTOSHUE
MEXIY MPSIMBIMH, PACCTOSHUE MEKAY IUIOCKOCTSIMH;

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

OKPY2Karouero Mupa
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- pacrno3HaBaTh HeBepOaJIbHBIE CPE/ICTBA
o01eHusl, MIOHUMATh 3Ha4YeHUe
COIMANBHBIX  3HAKOB,  pAaclO3HABaThH
MPEANOCHIIKH KOH(DIMKTHBIX CUTYanuii u
CMSIT9aTh KOH(INKTHI;

- pa3BepHYTO M JIOTWYHO M3JIaraTb CBOIO

TOYKY 3pEHHS C  HCIONBb30BaHUEM

SA3BIKOBBIX CPEJICTB
OK 06 IIposBaars - OCO3HaHHE 00yJaoIMNMHUCS | - YMETh ONIEPUPOBATH MOHATHSAMU: IIPAMOYTOJIbHASL
IPaKAAHCKO- POCCHICKOR TPAKIAHCKON | CUCTEMAa KOOPJAUHAT, KOOPAUHATHI TOYKH, BEKTOP,
NaTPUOTUYECKYIO UJCHTUYHOCTH; KOOpPJUHATBI BEKTOPA, CKASIPHOE IPOU3BEACHHUE,
MIO3ULUIO, - LieJICHAIIPaBJICHHOE pa3BUTHE | YIOJ MEKY BEKTOpaMH, CyMMa BEKTOPOB,
JIEMOHCTPUPOBATh BHYTPEHHEH IO3ULUU JIMYHOCTU HAa | IPOU3BEJCHHUE BEKTOPA HA YUCIIO; HAXOAUTH C
OCO3HaHHOE MOBEJIEHUE | OCHOBE JYXOBHO-HPABCTBEHHBIX | TOMOIIBIO U3Y4YE€HHBIX (POPMYIT KOOPMHATHI
Ha OCHOBE LEHHOCTEN HapoJ0B Poccuiickoil | cepeluHbl OTpe3Ka, PaCCTOSIHUE MEXY IBYMS
TpaIUuLMOHHBIX Denepanu, HCTOPHYECKHUX U | TOUKamuy;
o01edenoBeYecKnux HalMOHAJIBHO-KYJIBTYPHBIX ~ TpaIUNuH, | -yMeTb BBIOMPATh MOAXO SN U3YIEHHBIH METO
LEHHOCTEH, B TOM (opMHpOBaHME  CHCTEMBl  3HAYMMBIX | JUIS pEIICHUS 3a]auH, PAcIIO3HABATh
qycie ¢ y4eTOM LHEHHOCTHO-CMBICIOBBIX YCTaHOBOK, | MaTeMaTHyeckne (pakThl 1 MaTeMaTHIECKHE MOJIEIN
rapMOHHU3aIUH AQHTUKOPPYIIIMOHHOTO  MHPOBO33PEHUS, | B IPUPOJHBIX U OOIECTBEHHBIX SBICHUAX, B
ME)KHAI[UOHAIIBHBIX U | IPaBOCO3HAHMUS, 9KOJIOTUYECKON | HICKYCCTBE; yMEHUE MPUBOAUTH MIPUMEPHI
MEXKPEITUTHO3HBIX KyJIBTYpBI, CIOCOOHOCTH CTaBHUTh LIEJIU M | MATEMaTUYECKUX OTKPBITHH POCCUIICKOI U MUPOBOIA
OTHOUICHUM, IPUMEHATD | CTPOUTH KU3HEHHBIC IIJIaHbI; MaTEMaTUYECKON HAYKH.
CTaH/JapThl B yacTu rpaxgaHcKOro BOCIIUTaHUS: - YMETb ONIEPUPOBATh NOHATUAMU: CIIy4ailHbIA OIBIT
AQHTUKOPPYIIMOHHOTO |- OCO3HaHHME CBOMX KOHCTHUTYIMOHHBIX M CiIydaifHOE COOBITHE, BEPOSATHOCTh CIy4aiHOTO
HIOBEACHHUS IpaB U 00A3aHHOCTEH, yBa)KEHHE 3aKOHA | COOBITHSA; YMETh  BBIYHCIATH  BEPOSITHOCTE  C

U NIPaBONOPSIKA; HCIOJb30BaHUEM rpaduaeckux METO/IOB;

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

- TOTOBHOCTh IPOTHBOCTOSTH HCOJOTHH
IKCTPEMH3MA, HalMOHAIU3Ma,
KceHogoouwu, JIUCKPUMUHAITIH 1o
COLMAIBHBIM, PEIUTHO3HBIM, DPACOBBIM,
HAIIMOHAJIBHBIM MTPU3HAKAM;

- TOTOBHOCTH BCCTH COBMECTHYIO
JACATCIBHOCTD B HHTEpECAxX
TpakIaHCKOTO 06H.[6CTB3, y4acCTBOBATH B
CaMOyIIpaBJICHUUN B

0011e00pa3oBaTebHO OpraHW3allud |
JIETCKO-IOHOLIECKUX OpTraHU3aLusiX;

- yMEHHE  B3aUMOJAECHCTBOBaTb C
COLIMAJIbHBIMU MHCTUTYTaMU B
COOTBETCTBHM C HX (QYHKIUIMH U
Ha3Ha4y€HHUEM,;

- TOTOBHOCTh K TyMaHWUTapHOH H
BOJIOHTEPCKOM J1eATEeIbHOCTH;
l'IanI/IOTI/I‘IeCKOFO BOCIIMTAHUS .

- c(hOpMHUPOBAHHOCTH poccuiickoit
TPpaKIaHCKOM WIAEHTUYHOCTH,
NaTpUOTH3Ma, YBAXKEHHS K  CBOEMY

HapoJy, YyBCTBa OTBETCTBEHHOCTH IEpE]
Poaunoil, ropaocTu 3a cBoi Kpaii, CBOIO

Poaguny, cBo#l S3BIK M KYJIBTYpY,
MPOIIIOe " HacTosIIee
MHOTOHAIMOHAIBHOTO Hapoa Poccnw;

- LIEHHOCTHOE OTHOILICHHE K
TOCYAAapCTBEHHBIM CHMBOJIaM,
HCTOPHUYECKOMY u MPUPOTHOMY
HACIEOUI0, MaMATHHKaM, TPaJuLUsIM

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

NOPUMEHATh (QOPMYJIBI CIIOXKEHHS M yYMHOXKCHUS
BEPOSATHOCTEH, KOMOMHATOpHBIE (HaKTHl U (HOPMYIIBI
OpU  pelICHHH 3a]a4; OLCHUBATH BEPOSTHOCTH
peanpHBIX COOBITHIL; 3HAKOMCTBO CO CIy4aillHBIMH
BCJIMYMHAMH;  yYMCHHE  OPUBOMUTH  IIPUMEpEI
NPOSIBJICHUSI 3aKOHA OOJIBIINX YHCEI B IPUPOIHBIX U
OOIIECTBEHHBIX SBICHUSIX
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TEXHOJIOTHSIX U TPYAE;
- uJeiHas yOeKIeHHOCTh, TOTOBHOCTh K
cryxeHnto W 3amure  Oredectsa,
OTBETCTBEHHOCTH 32 E€r0 CyI50Y;

OCBOEHHEIE 00yJaroIMMHUCs
MEXIPEIMETHbIE TOHATHUS "
VHHUBEpCAJIbHBIE  y4eOHBIE  JICHCTBHA
(perynsaTuBHEIE, MO3HaBaTeIbHEIC,
KOMMYHHUKaTUBHbBIE);

- CIOCOOHOCTH HMX HCIOJIB30BAHUA B
M03HaBaTeJIbHOMN u COlMaJIbHOM
MpaKTHKE, TOTOBHOCTD K

CaMOCTOSITEIbHOMY  IUIAHUPOBAaHUIO U
OCYIIECTBIICHHIO y4eOHOH AEATEIHbHOCTH,
OpTaHM3aly y4eOHOTO COTPYIHHYECTBA
C IeJarorHYecKUMH pPaOOTHUKAMH |
CBEPCTHHKAMH, K Y4aCTHIO B IOCTPOCHHUU
UHANBUAYaIbHON 00pa3oBaTeNTbHON
TPaeKTOpUHY;

- OBJIaJICHHUE HAaBBIKAMH y4eOHO-
HCCJIEI0BATENIbCKOM, IPOCKTHOU U
COLIMAJILHOU JESTEIIbHOCTH

OK 07 CopeiicTBoBaTh |- He NPUHHUMAThH JCUCTBHS, IPUHOCAIINE |- yMETh OINCPUPOBATH MOHATHAMH:  (YHKIHSA,
COXPaHEHUIO BpEJ OKPYXKAIOLIEH cpeae; HENpPEpbIBHASL byHKIHA, IIPOU3BOHAs,
OKpPYKalOLIEH cpeasbl, - YMETb MPOTHO3UPOBATH | IEPBOOOpa3Has, ONpPEICICHHBIH WHTErpaj; yMeTh
pecypcocOepexxeHnto, | HeOJaronpusTHoIe 9KOJIOTMYECKHUE | HAXOIUTh ITPOU3BOAHBIE DJIEMEHTAPHBIX (YHKIIHH,
NPUMCHATHL 3HAHUSA 00 IoCICACTBHUA NpeANPHUHUMACMBIX [ UCTIOJIB3Ys CIIPABOYHBIC MATCpHAJIbI; UCCICAOBATh B
HU3MCHCHHUH KJIMMaTa, HCﬁCTBHﬁ, npeaoTBpalaTb Ux; HpOCTeﬁH.IHX ClIydasax (I)yHKI_[I/II/I Ha MOHOTOHHOCTB,
IIPUHIUIIBI - pacmimpuTb OIIBIT JACATCIBHOCTH | HAXOAUTH HauOOJIbIINE M HAWMEHBIIWE 3HAYEHUS
OepeIKITHBOTO 9KOJIOIMUECKON HANpaBIEHHOCTH; GyHKOHN; CTpOWTH TpapUKd MHOTOWICHOB C
IIpOU3BOACTBA, - paSpa6aTBIBaTB I1J1aH peuicHus | MICIIOJIb30BaHUEM alrrapara MaTEMATHUYICCKOI'O
3¢ PEeKTHBHO poOIEMBI c Y4ETOM aHaju3a | aHajau3a; NPUMEHATH NPOU3BOJHYIO IPH PEIICHUH
I[eﬁCTBOBaTB B UMCHOIIUXCA MaTe€prUaIbHbBIX U | 3a1a4 Ha JBHKCHUC, peuiaTb IMpaKTHUKO-
‘Ipe3BLI‘IaI>'IHI)IX HEMaTCPUAIIbHBIX PECYPCOB; OPUCHTUPOBAHHBIC 3aJla4u Ha HauOOJbIINE U
CUTyaludax - OCYIIECTBJIATH HeHeHaHpaBHeHHBIﬁ HaMCHBIINE 3HAYCHUA, HA HAXOXKICHHUC IIYTH,
MONUCK TIepeHoca CPEICTB U CIIOCOOOB | CKOPOCTH M YCKOPEHHS;
JecTBUSA B IPO(ECCHOHANBHYIO CPEy; |- YMETh ONEpHpPOBaTh MOHATHAMH: JBIDKEHHE B
- yMeTb IEPEHOCUTb  3HAHUS B | IPOCTPAHCTBE, MOJOOHBIE (GUTYPHI B IPOCTPAHCTBE;
IMMO3HABATCIbHYIO )4 MNPAKTUYCCKYIO | UCIIOJIBb30BATh OTHOLICHUC rmomaz[ef/i HOBCpXHOCTeﬁ
obmactu KHU3HCACATCIBbHOCTH, 1 00BEMOB HOZ[O6HLIX (i)I/Il"yp Ipyu pCHICHUH 3a/1a4;
- [IpeyiaraTb HOBBIC IIPOCKTHI, OICHUBATD | - YMCTb BBIYUCIATH TI'COMCTPUYCCKHUC BCINYUHDBI
nacu C O3 H HOBU3HEI, (,HJ'II/IHa, yroJa, miomangsb, O6T>€M, mionaab
OPUTMHAJIBHOCTH, HpaKTI/I‘IeCKOﬁ HOBCpXHOCTI/I), HCIOJIb3Yyd HU3YYCHHBIC (bOpMyJ'IBI u
3HAYUMOCTH, METOAbI
- JlaBaTb OLICHKY HOBBIM CHUTYyallUuAM,
BHOCHUTb KOPPCKTHUBBI B JCATCIBHOCTD,
OIICHUBATb COOTBETCTBUEC PE3YJIHLTATOB
LEIIM
K 1.8 M cnoy1b30BaTh OCHOBHBIE METOABI U IIPUEMBI CTATUCTUKH JIJIS1 PELLIECHUS
[MPAKTUYECKUX 337]a4 KOMMEPUYECKOHN NEATEIbHOCTH, ONPEIENATh CTATUCTUYECKUE
BEJTMYMHBI, TOKA3aTEIN BapUALIMN UHIEKCHI
K 2.1 lcrionp30BaTh JaHHBIE OyXTaaTEPCKOTO yueTa sl KOHTPOJIS Pe3yabTaToB U
[JIaHUPOBAHUS KOMMEPUECKOM J1eITeIbHOCTH, TPOBOAUTH YUET TOBAPOB (CHIPbS,
MaTepHaioB, MPOYKIIMH, TAPhI U JIP.) U y4aCTBOBATh B MX MHBEHTApHU3AIIUU
I1K 2.9 [TprMeHsATh METOIBI U IPUEMbI aHAIN3a (PUHAHCOBO — X035 CTBEHHON
eATEIbHOCTH MPU OCYILECTBIEHUN KOMMEPUYECKON JEATEIbHOCTH,
OCYIIECTBIISATH ACHEKHBIC PACUETHI C TIOKYTATEISIMHU, COCTABIIATh (DMHAHCOBBIC
ITOKYMEHTBI U OTYETHI
[1K 3.7 [ [pon3BOIUTE U3MEPEHUS TOBAPOB U APYTUX OOBEKTOB, IEPEBOIUTH

BHCCUCTCMHBIC CIUHHNIIBI I/ISMepeHI/Iﬁ B CUCTCMHBIC
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2. CTPYKTYPA U COJIEP)KAHUE OFBIIEOBPA3OBATEJILHOM

JUCLHATTIIMHBI

2.1 O0beM y4eOHO# AMCHUILIUHBI H BH/IbI Y4e0HOI padoThl

Bun yueOHo# padoThl

O0BeM 4acoB

O0bém o0pa3oBaTeIbHON NPOrPAMMBbI THCHUILINHBI 340
B tom uncie:
1. OcHOBHOE coJiep:KaHUe, B TOM YHCIIC: 276
- TEOpETUYECKOe 00yUYEeHHE 216
- MPAKTHYECKUE 3aHATHS 60
2. IIpodeccnonaIbHO — OPHEHTHPOBAHHOE COlEPKAHUE, B TOM YHCIIE! 52
- TEOpeTUYeCcKoe 00ydeHue 6
- IPAKTUYECKHE 3aHATHS 46
[Tpomesxyrounas arrecranus B popme Ix3amena (1 u 2 cemectp) 12
Cpok 0CBOEHUS TPOrpaMMbl 1roxa

15



2.2 TemaTu4yeckui MJIaH U COiep:KaHUE Y4eOHOT0 NpeaMeTa

HaumeHnoBaHnue pa3aeiioB
TEM

HaunmeHoBaHUe AMIAKTHYECKUX €THHUI
Conep:xanue yueOHOT0 MaTepuaJia U (POPMbI OPTAaHU3ANNHN TeATEIbHOCTH
odyualommnxcs

O0BéM

qacax

Koap1 JIP , MIIP,
1P
(¢popmupoBanuio
KOTOPBIX
crnoco0cTBYeT
3J1EMEHT
NMPOrpaMMbl

1

2

4

Pasnen 1. Iloemopenue Kypca mamemamuKku 0CHOGHOU WIKOTbl

20

Tema 1.1 Llenu u 3agaum
MaTeMaTHUKH TIPH
OCBOCHHUH CTICIUAIBHOCTH

1. UcTtopusi pa3BUTHUSI MATEMATHKH.
Ponbs maTemaTuku B COBpeMEHHOM Mupe. BBOHBII KOHTPOJIb 3HaHUM 110 MaTepuaiam OI'D
KomMmOuHupoBanHoe 3aHstue

Tema 1.2 PazButue
OHATUSA O YUCJIE

2. JleCTBUTEIbHbIE YHCJIA
Pa3BuTHe uucen: HaTypasbHble, IPOOHO — pallMOHAJIbHBIE, AEUCTBUTEIbHBIE, KOMIIEKCHbBIE

yucia. JleiictBus ¢ yncinamu. Haumenslnee ob1iee KpaTHOE, HAMOOIBIIINA OO ISTUTEIb.

HpI/I3HaKI/I JACIIUMOCTH. CucreMbl CUHCIICHHA.
KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 1.3 YpaBHenus u
HepaBeHcTBa Cucrema
YpaBHEHUI U HEPABEHCTB

3. JIuHeiiHble ypaBHeHUs
ANTOpPUTM pELIEHUS JIMHEHHOTO YpaBHEHUsI. PeneHre TMHEHHbIX ypaBHEHUM
KomMmOuHnpoBanHoOe 3aHsTHE

4. KBagpaTHble ypaBHeHUs!

Henonnoe u mojHoe KBaApPATHOC YPABHCHHUC. AJ'IFOpI/ITM peUICHUS KBAIPpAaTHOT'O YPaBHCHUS.

Teopema Buera. Pemenne kBagpaTHbIX ypaBHEHUI
KomOuHMpoBaHHOE 3aHATHE

5. Metoa uHTEpBAJIOB

ITonsiTue HepaBeHcTBa. KBagparHoe HepaBeHcTBO. MeTonn nHTEpBanoB. Pemenue
HEPaBEHCTB METOJOM MHTEPBAJIOB.

KombOuanpoBaHHOE 3aHATHE

6.@opmyasl Kpamepa.
Onpenenurens BTOPOro U TPETHETO MOPAIKA. Perienne cuctem TMHENHBIX YpaBHEHUM
KoMmOnHnpoBaHHOE 3aHsTHE

7.Metoa I'aycca
Pemenne cucreM TMHENHBIX YpaBHEHUI
KomOuHMpoBaHHOE 3aHATHE

Tema 1.4* IlponieHTHBIE

8. Mpouent (IIpodeccHoHaTILHO — OPHEHTHPOBAHHOE COEPKAHHE)

OK 1-7

K 1.8, 2.1, 2.9,
3.7
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OTHOILEHUS Pemenne 3a1a4 Ha IPOLIEHTHI MO CIIELMATIBHOCTH

ITpakTHueckoe 3aHsATHE

9. Caoxupblie npoueHTsl (IIpodeccnoHaIbHO — OPUEHTHPOBAHHOE CO/IEPIKAHME) 2

Pemenue 3a1a4y Ha IPOLIEHTHI 110 CIIELUATIBHOCTU

IIpakTHueckoe 3aHsTue
Tema 1.6 10.  KourtpoJusHas padora 2
BxoaHoii KOHTPOJIb Cnava TeopeTH4ecKoro MaTepuasia U KOHTPOJIbHasi paboTa 1Mo pa3zeny: pelieHue

IIPOCTEUIINX YPAaBHEHHUI U HEPABEHCTB, CUCTEMbI YPABHEHUI HEPAaBEHCTB, 33/1a4a Ha

IIPOLICHTBI.
Pa3nea 2. Komnnekchule uucna 8
Tema 2.1. 11. Aaredopandeckasi GopMa KOMILIEKCHOI0 YHCIa 2 OK I-7
KommnexcHble uncna v ux | JledicTBus Haja ynciamu B anredpandeckoit popme. Perienne kBaipaTHbIX ypaBHEHUIH. 1K 1.8,2.1,2.9,
MIPUMEHEHHE KombOunnpoBanHoe 3aHaTue 37

12. Tpuronomerpuyeckasi popMa KOMILIEKCHOT0 YHCIa 2

Monynb, apryMeHT KOMIUIEKCHOTO yrcia. [lepeBoa B TpuroHoMeTpuieckyto hopmy.

JelicTBUs HaJl YUCIaMHU B TPUTOHOMETpUUECKOU hopme

Komb6unnpoBanHoe 3aHsaTue

13. JleiicTBHS HaJ KOMILIEKCHBIMH YHCJIAMU 2

YMHOXeHHE, JIelIeHue, BO3BEACHUE B CTEIICHb, N3BJICUCHHE apu(METHIECKOTO KOPHSI.

KomOuHMpoBaHHOE 3aHATHE

14. Pemenue 3anau (IlpodeccuoHaibHO — OPUEHTHPOBAHHOE COJIEPIKAHME) 2

Onucanue Npou3BOACTBEHHBIX (IKOHOMHUYECKHX ) MPOLIECCOB MO CIELUAIBHOCTU C

MOMOIIbI0 KOMIUIEKCHBIX uncesl. Dopmyna Ditnepa. [IpakTuko — opueHTUPOBAaHHBIE 3a/1a4U

C KOMIUIEKCHbIMM yHciaMu. [lokaszarenbHas ¢popma KOMIUIEKCHOTO yncia. Yucro e

KomOuHnpoBanHoe 3aHsTHE
Pasznen 3. Kopnu, cmenenu u cmenennasn pynkyus 18

15. Crenenn ¢ pauMoHAJBHBIM MIOKA3aTeJeM M ee CBolicTBa 2

OmnpeneneHue CTENEHN ¢ HATypalbHbBIM, HYJIEBBIM, TPOOHO — PAallMOHAIBHBIM MTOKa3aTeJIeM.

. CaoiicTBa cTeneHu. Pernenne mpumMepoB Ha BHIYMCIEHUE CTETIEHN C IPUMEHEHHEM CBOMCTB )

Tema 3.1. CpoiicTBa OK1-7

Pemenne npumMepoB Ha BBIYMCIIEHUE CTETIEHU K 1.8,2.1,2.9
CTENCHH C PAIHMOHATLHBIM | 1y a7 7
1 TeHCTBHTETBHEIM paKkTHYECKoe 33Hi[TI/IC _

16. KopeHb n — 0ii cTeneHu U ero cBoicTaa 2

IIOKa3aTcjIeM

HeticTBust ¢ kopHsamH. PemieHne mpuMepoB Ha BRIUUCICHUE apU(PMETHIECKOTO KOPHSI.
Brrunciienuss Ha MUKpOKAJIBKYJISITOPE.
IIpakTHueckoe 3aHsTHE
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17. Crenens ¢ geiicrBuTebHBIM NoKka3zartesieM (IIpodeccuonanbho —
OPUEHTHPOBAHHOE CO/IePKAHNE)

OnpezeneHue CTENIEHH ¢ ACHCTBUTEILHBIM IIOKa3aTesieM. BoluncieHne cTeneHu ¢

IMPUMCHCHUCM CBOIICTB CTEIICHU. Bauatm II0 CIICIUAJIBHOCTU

[IpakTudeckoe 3aHsTHE

Tema 3.2.Crenennas
¢byHKIUS U €€ CBOICTBa

18. Omnpenesenne pyHKUUM, CBOHCTBA (PYHKINHU

Omnpenenenue Gpynkuu. O6macte onpeneneHus u 3HadeHni. CriocoOs! 3a1anust. YeTHOCTH
1 HeYeTHOCTh. [lepuoanunocTs. MOHOTOHHOCTB U 3KCTpeMyM. AcuMiToThl. [lepeceuenue
¢ ocsaMu KoopauHat. OyHkIus Oosbliie U MeHble HOoIs. HamucaTh cBoiicTBa rpaduka

GyHKIHIH.
KoMOnHUpPOBaHHOE 3aHSTUE

19. Crenennas pyHkuus

[ToBTOPUTH 1 060OIINTE CTETIEHHYIO (PYHKIIUIO AJIs1 HATYpalIbHOTO, OTPUIIATEIHHOTO,
JIpOOHO — PAIIOHAIEHOTO U JICHCTBUTEIBHOTO ITOKA3aTellsl.

Komb6unnpoBanHoe 3aHsaTue

20. MocTpoenne rpaguka GpyHKIUU

Tabnuna cnuros rpaduka GyHKINH (BIOJb Oceil KoopauHaT). CxeMaTHuecKoe MOCTPOSHUE
rpaduka cTerneHHON QYHKIUU

[IpakTuyeckoe 3aHsTHE

Tema 3.3. Pemenune
HppaIMOHATIBHBIX
ypaBHEHUH

21.  JIpoOHO — panoHaJIbHbIE YPABHEHHS

[ToBTOPUTH M 0000IIUTE MaTEepHa MO PEIICHUIO IPOOHO — PALMOHAIBHBIX YPABHEHUH.
O6acTh 10MyCTUMBIX pelieHul ypaBHeHHs. CiocoObl pelieHns ypaBHEHUN: pa3iokKeHne
Ha MHOXUTEIIH, MIOJCTAHOBKA. Penienne ypaBHeHN

KomOuHnpoBanHoe 3aHsTHE

22. HNppanuonajbHbIe ypaBHEHUS

[ToBTOPUTH M 000OIINTE MaTEpUAI MO PEHICHUIO UPPALMOHAIBHBIX ypaBHEeHUH. O0IacTh
JOIYCTUMBIX pelIeHUH ypaBHeHus. [locTaHOBKa B MppallMOHAIbHBIX YPABHEHHUSX.
Pemenne ypaBHeHuUI.

KomOuHMpoBaHHOE 3aHATHE

23. KoutpoJabHas padora

Cnaua TeopeTHuecKoro MaTepuaia 1 KOHTpOoJIbHas paboTa pas/iey: BHIYUCICHUE CTENEHH,
noctpoeHne rpaduka GyHKIHH, penieHne IPOOHO — PAlMOHATIBHOTO W UPPAIIMOHATIEHOTO
yYpaBHEHHSL.

Pasnen 4. Illokazamenwvnasn pynkyusn. Ilokazamenvhvle ypasnenus u HepaseHcmed

18

Tema 4.1 Iloka3aTenbHast ‘ 24. Tloka3aTejabHas QyHKIHUSA

OK1-57




byHKIMS B €€ CBOWCTBA

Onpenenenne nokazareabHoi GpyHKIMu. CBoiicTBa pyHKIIMHA. CXeMAaTHUYECKOE MMOCTPOCHUE
rpaduKoB QYHKIUH.
KoMOunHUpOBaHHBIN YPOK

25. IlocTpoenne rpagukoB
[Toctpoenue rpadukoB MokazareabHOU HYyHKIIUU
IIpakTueckoe 3aHsaTHE

Tema 4.2
Peurenne nokaszaTenbHbIX
YpPaBHEHUI U HEPABEHCTB

26. INoka3aTebHbIE YPABHEHUSI
Pewenne npocreiiiiero noka3areabHOro ypaBHeHus. Kopenb ypaBHEHUs.
KomOuHnpoBaHHOE 3aHATHE

27. PemieHue ypaBHeHMit

CrniocoOslI pelnieHus: pa3iokKeHHe Ha MHOKUTENH, TI0JICTAHOBKA, TIOTapu(MUpPOBAHUE.
Pemenue ypaBHeHHI ¢ TPUMEHEHUEM MUKPOKAIBKYJISTOPA

Komb6unnpoBanHoe 3aHsatue

28. Iloka3aTe/ibHbIe HEPaBEHCTBA

[ToBTOpUTH rpaduk MmokazaTeabHOU yHKIUHU. [l0Ka3aTh IPaBUIIO PEHICHUS
MOKA3aTeIbHOTO HEPABEHCTBA HA rpaduke (QyHKIUH.

KomOuHMpoBaHHOE 3aHATHE

29. PemeHue noka3aTeJIbHbIX HEPABEHCTB
Pemenne nokazareabHbIX HEPABEHCTB
KomMmOuHnpoBanHoOe 3aHsTHE

Tema 4.2
Cucrema noka3areabHbIX
YpaBHEHUI U HEPABEHCTB

30. Pemenue cucteM ypaBHeHU
Pemenne cucreM ¢ mokazaTebHBIMH yPaBHEHHSIMHU
Komb6uHMpoBaHHOE 3aHATHE

31. PemeHnue cucTeM ypaBHeHUI H HEPABEHCTB
Pemenne cucreMm ypaBHEHHI U HEPABEHCTB
ITpakTHyeckoe 3aHsATHE

32. KourpoJasHas padora

Cnaua TeopeTHuecKoro MaTepualia 1 KOHTpoJibHast paboTa pasjieny: MoCTpouTh rpaduk
MoKa3aTelbHON (YHKIUH, PEIIUTh TOKa3aTeNbHOE YpaBHEHHE U HEPABEHCTBO, PEUIUTh
CUCTEMY YpaBHEHUM

Pa3nen 5. Jlocapugpm u nocapupmuuecxkas pynkyus. Jlocapugpmuueckue ypagnenus u HepageHcmea

30

Tema 5.1
Jlorapudwm, ero Buas! u
CBONCTBA

33. Jlorapudmuueckoe TOXKIECTBO

Onpenenenne morapudma u jJorapupMHUIECKOro TOXKAeCTBa. Pemenne nmpuMepoB Ha
BbIUKCIIeHHE Jorapudma u ToxxaecTBa. Bunbl norapudmos.

Komb6unnpoBanHoe 3aHsaTHE

OK1-57
K 1.8, 2.1, 2.9,
3.7
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34. CsoiicTBa Jjorapu(pmoB

Pemienne npumepoB Ha BEIYHCIICHUE JIOTapu(Ma C HCIIOIB30BAaHUEM CBOMCTB Jlorapudma.

KOM6I/IHI/Ip0BaHHOC 3aHATUC

35. ®opmy.ia nepexoja K Jorapugmy ¢ ApyruM oCHOBaAHHEM

[Tonsitue norapudmMupoBaHusl U MOTEHLUUPOBAHUA alredpandeckux BolpaskeHui. Jlokas3arhb

dbopmyny nepexona. Pabora Ha MUKPOKAIBKYISATOPE. YMETh BRIYUCIIUT CTETICHD,
JorapudMm c JIF0ObIM OCHOBAaHHEM U C JIFOOBIM MTOKa3aTeeM
KomMmOuHupoBanHoe 3aHsTHE

Tema 5.2
Jlorapudmudeckas
¢byHKIUS U €€ CBOICTBa

36. Jlorapumuyeckas (pyHKIusi

Onpenenenue norapudmuyeckoit pynkuuu. CrorictBa pyakiuu. ObpaTHble (HyHKIHH.
CxemaTnueckoe noctpoeHue rpadukoB GyHKITUH.

KomMmOuHupoBanHoe 3aHstue

37. IMocTpoenue rpagukoB
[TocTpoenue rpadgukoB JorapuPpMUIEcKoid HyHKIUN
[IpakTHyeckoe 3aHsTHE

Tema 5.3
Jlorapudmuueckue
YpaBHEHUS U HEPABEHCTBA

38. Jlorapupmuyeckue ypaBHeHHs

[ToBTOpHTH rpaduk sorapuGMuUecKoi GYHKINH, PEIICHUE TPOCTESHILETO
norapupmuyueckoro ypaBHenus. KopeHb ypaBHEHHUS.

KoMOuHHpOBaHHOE 3aHSTHE

39. Pemenue JjorapupMu4ecKux ypaBHeHHH.

Crioco0Bl pereHus: pa3ioKeHrne Ha MHOKUTEIH, TIOACTaHOBKA, JTOTapu(MHpPOBaHHE.
Pemenne ypaBHeHuUI.

KoMOnHUpOBaHHOE 3aHSTHE

40. Jlorapupmuyeckue HepaBeHCTBa

[ToBTOpUTH rpaduk norapupmudeckoit pyHKuuu. Jlokazare mpaBuiio perieHUs
Jorapu(pMHUECKOro HepaBeHCTBa Ha rpaduke GyHKIMU. Pemenue gsorapupmMuyeckux
HEPABEHCTB

KomOuHnpoBanHoe 3aHsTHE

41. Pemenue JorapupMuyecKuX HepaBeHCTB
Pemenune norapupMuieckux HEpaBeHCTB
Komb6uHnpoBaHHoe 3aHATHE

Tema 5.4 Cucrema
JoTapu(PMUIECKUX
ypaBHEHUH

42. Cucrema jJorapupMuyecKux ypaBHeHHUI
Pemenue cuctem ¢ morapu(MUUeCKUMH YpaBHEHUSIMU
KomOuHMpoBaHHOE 3aHATHE

43. PemieHue cucTeM YPABHEHUI
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Pemenue cuctem ¢ morapu(MUUecCKUMH ypaBHEHUSIMU
KomOuHupoBanHoe 3aHsTHe

44, Jlorapudmuyeckas cnupajb. (IlpodeccuoHabHO — OpueHTHPOBAHHOE 2
coJep;KaHue)
MaremMaTrnyeckoe CBOMCTBO CIIUPAIIH
Tema 5.5* KomMmOuHupoBanHoe 3aHsTue
ITpumenenue norapudmos | 45. Pemenne 3aga4. (IlpodeccnonaIbHO — OPHEHTHPOBAHHOE COIEPKAHIE) 2
Pemienue 3a1a4 1o crenuagIbHOCTH ¢ IPUMEHEHHEM Jiorapudma, JorapupMUIecKon u
MoKa3aTelbHON (YHKIMH, TOTapU(PMUUECKUX YPaBHEHHH
[IpakTHyeckoe 3aHsTHE
46. Pewienue 3aaa4 2
Tema 5.6 Pemenue npumepos no reme u3 marepuanoB EI'D
Pemenue 3anay: [TpakTHueckoe 3aHsaTHe
norapudm, 47. KonrpoJabHas paéora 2
norapudmuueckas Crava TeopeTH4ecKoro MaTepuasna U KOHTPOJIbHas paboTa pa3ieny: BBIYUCIUTD Jorapudm,
byHKIUS NPUMEHUTD JOTapHUPMHUECKOE TOXKIECTBO, IIOCTPOUTH TpaduK JIorapu(HhMUIECKO
(byHKIMY, pEIIUTh JorapuMUIEcKoe YpaBHEHNE U HEPABEHCTBO, PEIIUTh CUCTEMY.
Paznea 6. Ocnogvl  mpuzonomempuu. Tpuzonomempuueckue pynkyuu. Tpuconomempuueckue ypagHenus u 40
HepageHcmaa
Tema 6.1 48. OnpenesieHne TPUTOHOMETPUYECKHX (PYHKIMA. 2 OK'1-7
OcHoBHbIE POPMYJIBI Tpuronomerpuueckuii kpyr. OnpenenaeHue Tpuronomerpuaeckoi pyHkiuu. [Ipakrnyeckas IIK'1.8,2.1,2.9,
TPUTOHOMETPUHU pabota ¢ kpyroMm. M3amepenus yria. 3Haku TpuroHoMerpuyeckoi pyHkuuu. OCHOBHbIE 37
TPUTOHOMETPHUYECKHE TOXKAECTBA. UETHOCTh M HEYETHOCTh TPUTOHOMETPUYECKUX (DYHKITHIA
[TpakTHyeckoe 3aHsTHE
49. Tpuronomerpuieckasi GyHKIUSI CyMMbI M PA3HOCTH ABYX YIJIOB 2
DopMyIibl TPUBEACHUS, HEPUOUYHOCTH TPUTOHOMETPUUECKUX (PYHKITH,
JIOTIOJTHUTEIIBHBIN YTOJI, TPUTOHOMETpUYECKHe (YHKIIMU CYMMBI M Pa3HOCTH JIBYX YTJIOB
KomOuHMpoBaHHOE 3aHATHE
50. ®@opmyJibl IBOHHOTO H MOJOBHHHOIO yrjia 2
OTtpaboTars Ha npuMepax (HOopMyIIbl IBOHHOTO U MOJOBUHHOTO yIJIa
KoMmOnHMpOBaHHOE 3aHSTHE
51. ®opmyJibl CJI0KeHUS] TPUTOHOMETPHYeCKUX PyHKIMIA 2

OtpaboTath Ha MpuUMepax MpeoOpa3oBaHNEe CyMMbI TPHTOHOMETPHUYECKUX (YHKIINH B
POM3BEACHUE U HA00OPOT.
KomOnHMpoBaHHOE 3aHsTHE
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Tema 6.2
Tpuronomerpuueckue
byHKIMH, UX TpauKu 1
cBoiicTBa. OOpaTHas
TPUTOHOMETPHYECKast

byHKIUS

52. TpuroHomerpuyeckue PyHKIIUN
['paduxu TpuroHomMeTpruecKiX (PYHKIUNA U UX CBOMCTBA
KomOnHUpOBaHHOE 3aHSTHE

53. MocTpoenue rpagukoB GpyHKIMii

Tabmuma cnuros rpaduka GyHKIMM (CKaTHE U pacTshKeHUE TpaduKa BIOJIb Ocei
KoopauHaTt). CxeMaTHueCcKoe OCTpOeHHE TpadKa TPUTOHOMETPHUIECKON (HyHKIIMU
Komb6unupoBanHoe 3aHsatue

54. IlocTpoenne rpagukoB pyHKumMi
CxeMaTHyeckoe NOCTpoeHHe rpaduka TPUrOHOMETPUIECKON QYHKIIMN
[IpakTHyeckoe 3aHsTHE

55. OOpaTHasi TPpUroHOMeTpUYeCcKasi (PYHKIHA.

Omnpenenenre 0OpaTHBIX TPUTOHOMETPUIECKHX (DYHKITUH. Beraucienue Ha
MUKpOKanbKyssTope. ['paduku oOpaTHBIX TPUTOHOMETPUYECKUX (PYHKIIUMA.
KomMmOuHupoBanHoe 3anstue

Tema 6.3
Tpuronomerpuueckue
ypaBHEHHUS U
HepaBeHcTBa. Cuctema
YpaBHEHUH.

56. IIpocreiilue TPUrOHOMETPHYECKHE YPABHEHHUS
BriBectu (hopmysibl 001IEro pemeHus MpoCcTEHIINX TPUTOHOMETPUYECKIX YPaBHEHUI.
KomOuHMpoBaHHOE 3aHATHE

57. Pemenue ypaBHeHHil
OT1paboTaTh HaBBIKOB PEIICHUS POCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUH.
KomMmOuHnpoBanHoOe 3aHsTHE

58. Tpuronomerpuuyeckue ypaBHeHHs

VYpaBHeHUs, cBOALIMECS K KBaJpaTHOMY ypaBHEHHIO. CIIOCOObI peleHus: pa3iokeHne Ha
MHO’KUTENH, IOJICTAHOBKA.

KomOuHMpoBaHHOE 3aHATHE

59. Tpuronomerpuuyeckue ypaBHeHHs
OnHOpOoIHBIE ypaBHEHUS IIEPBOTO U BTOPOTO MOPSIIKA, HEOIHOPOAHBIE YPABHEHMUS.
Komb6uHMpoBaHHOE 3aHATHE

60. Pemenue ypaBHeHMit
Pemennie TpUroHOMETPUUECKUX YpaBHEHHH ¢ TpUMEHEHHEM (HOpMYIT TPUTOHOMETPUH
[TpakTHyeckoe 3aHsTHE

61. TpuroHomMeTrpuieckoe HepaBeHCTBO

Penienne TpUrOHOMETPUUECKOTO HEPABEHCTBA C IPUMEHEHHEM TPUTOHOMETPUUECKOTO
Kpyra u ¢ IpuMeHEHHEeM TpaprKOB TPUTOHOMETpHUYECKIX (QyHKINH. Penenrne HepaBeHCTB
u3 Marepuanos EI'D.

KomMmOnHMpoBaHHOE 3aHsTHE
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62. Cucrema TPUTOHOMETPUYECKUX YPABHEHUI
Pemenue cucrem
Komb6unnpoBanHoe 3aHsatue

Tema 6.4*
Omnucanue
MIPOU3BOJICTBEHHBIX
MIPOIIECCOB

63. Pemenue 3anau. (IlpodeccnoHaIbLHO — OPHEHTHUPOBAHHOE COJAePKAHME)
Pemenue 3a1a4 no cnenuMagbHOCTH ¢ IPUMEHEHUEM TPUTOHOMETPUN
KomMmOuHupoBanHoe 3aHsTue

64. IIpou3BOACTBEHHBbIE MPOIECCHI.

(ITpodeccuoHaILHO — OPHEHTHPOBAHHOE COJIEPKAHME)

Onucanue MPOU3BOACTBEHHBIX MPOIECCOB 10 CIICIUATLHOCTH € TIOMOIIBIO rpaduKoB
TPUTOHOMETPUUYECKUX (PYHKIUI

[IpakTuyeckoe 3aHsTHE

65. IIpou3BoACTBEeHHBIE MPOLECCHI.

(ITpoeccuoHaILHO — OPUEHTHPOBAHHOE COJIEPKAHUE)

Onucanue nNpou3BOICTBEHHBIX (3KOHOMHUYECKHX) MPOLIECCOB IO CHEIUAIIBHOCTH C
MOMOIIbIO TPadUKOB APYruX (PyHKIUH.

IIpakTHueckoe 3aHsTHe

Tema 6.5
Pemmenue 3agauq:
TPUTOHOMETPHUS

66. Pemrenue 3agau
Pemenne npumepos u3 marepuanos EI'D
ITpakTHueckoe 3aHsATHE

67. KourpoabHas padora

Cnaua TeopeTHuecKoro MaTepuaia 1 KOHTpoJibHast paboTa pas/iesly: BIYUCICHNE 3HAaUeHHUH
TPUTOHOMETPUUECKUX (YHKIIHM, T0Ka3aTENbCTBO TOXKAECTB, PELLICHUE
TPUTOHOMETPUUYECKUX YPABHEHUH M HEPABEHCTB, MOCTpOeHHE rpaduka GyHKIUU

Pasnen 7. Ypasuenus u ne,

aeeHcmea

10

Tema 7.1
YpaBHeHus U
HEpaBEHCTBA C
apaMeTpoM

68.YpaBHeHHS M HEPaBEeHCTBA C MOYJIEM.
OO01re MeToIbI pelIeHust ypaBHeHus. Molysib. Y paBHEHUS U HEPABEHCTBA C MOIYJIEM.
Komb6uHMpoBaHHOE 3aHATHE

69. YpaBHeHus ¢ mapamMeTpom.

3HakoMcTBO ¢ nmapameTpoMm. [Ipocreiinne ypaBHEHHs] U HEPABEHCTBA C TAPAMETPOM.
['paduueckuii MeTo pelieHus: ypaBHEHUS 1 HEPABEHCTBA

Komb6uHnpoBaHHoe 3aHATHE

Tema 7.2
Pemnrenue 3anad 3a
IIEPBBII CEMECTP

70. PenieHue TeCTOBBIX 3aJaHUI

Bompock! k 9K3aMeHy U TECTUPOBAHHIO, KPUTEPHH OIICHUBAHMUS, PETJIAMEHT YK3aMeHa,
IpUMEpPHBIE 3aJJaHUS.

Komb6uanpoBanHoe 3aHsaTHE

OK1-7
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71. IloAroTOoBKAa K KOHTPOJILHOI padoTe
Penienne npuMepHOTro 3K3aMEHAMOHHOT0 OMIIeTa, pa300p peleHus, CaMOOIICHKA.

72. KonTpoJbHasi padora

Pewienne TecTOBBIX 3aaHUH 3a IIEPBBIM CEMECTP: PELIUTh IPOCTEHUILINE YPAaBHEHUS,
BBINOJIHUTH JI€HCTBUSA C IPOOSIMU, BBIYMCIUTD CTENEHb, KOPEHb U JIorapu(dM, HAUTH
3HAYCHHE TPUTOHOMETPUYECKOHN (DYHKITHH

IIpome:kyTouHasi arTecTanms

73.  KoHcyabTanms K 3K3aMeHy

74.  KoHCyJbTalus K IK3aMeHy

75. Dx3ameH (IMCbMEHHDIIT)

NN NSO

OK1-7

2 cemecmp

Paznen 8. Koopounamot u

6EKMOpbl

Tema 8.1

BekTophl Ha MIOCKOCTH U
B IIPOCTPAHCTBE.
KoopauHaTsl BEKTOPOB.

76. BeKTOpBI HA MUIOCKOCTH U B MPOCTPAHCTBE

Omnpenenenue BEKTOpa, paBHbIE BEKTOPA, IPOTUBOIOJIOKHBIE, KOJUIMHEapHble. ba3uc Ha
wiockocTH. CucreMa KoopAauHar. JleicTBUs HaJl BEKTOpAaMU B KOOPAMHATAX: CJIOKEHUE,
YMHO>XEHHUE Ha YUCII0, CKAJSIPHOE IPOU3BECHUE, YTOJl MEXKIY BEKTOPaMH, YCIOBUE
[apauIeIbHOCTH U HEPIEHANKYISIPHOCTH BEKTOPOB

KomOuHMpoBaHHOE 3aHATHE

77. BeKTOpbI B IPOCTPAHCTBE

Komnuianapnsie Bektopsl. basuc B npoctpancTBe. Crucrema koopauHar. JleicTBus Haj
BEKTOPAMHM B KOOpJMHATAX: CIOXKEHHE, yMHOKEHHE Ha YUCII0, CKAJSIPHOE U BEKTOPHOE
IIPOU3BENICHUE, YTOJI MEXKIY BEKTOPAMH, YCIOBHUE NAPAIIIEIIBHOCTH U NEPIIEHIUKYJIIPHOCTU
BEKTOPOB

KomOuHMpoBaHHOE 3aHATHE

Tema 8.2
YpaBHEHHE MITOCKOCTH

78. YpaBHeHHe MPSIMOii HA MJIOCKOCTH

[Tpupamenue aprymenTa, npupamienue ¢pyHkunu. O61ee ypaBHEHUE NPSIMOH, YTI0BOM
KO3 (UILIMEHT NPSAMOI, ypaBHEHUE IPSIMOM C YTIJIOBBIM KO3 (OULIMEHTOM, YTOJl MEXY
IPSIMBIMH, YCIIOBHE NAPAJIIETIBHOCTH U NEPIIEHIUKYIIPHOCTH PSIMBIX
KoMmOnHMpOBaHHOE 3aHSTHE

79. YpaBHeHHUe NJIOCKOCTH
CocraBieHne ypaBHEHUS IUIOCKOCTH. YTOJI MEKIY IUIOCKOCTSIMH. Y CJIOBHE NAapAJUIEIbHOCTH
iockocteil. [Tnomans Tpeyronsuuka. Pacctosnue ot Touku 10 npsmoid. O0bEM
MApaMUJBL.

KomOuHMpoBaHHOE 3aHATHE

0K 2,3,4,7
K 1.8, 2.1, 2.9,
3.7
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Tema 8.3*

IIpakTrko —
OPUEHTUPOBAHHBIE 331a4H
Ha KOOPJAMHATHOU

80. Pemenue 3apau. (IlpodeccuoHaIbHO — OPHEHTHPOBAHHOE COJIEPKAHUE)

[TpakTHKO — OpMEHTHPOBAHHBIE 3a]auu 110 crienuanbHOCTH. KoopauHaTHas! JI0CKOCTb.
Onpeznenenue WIOMEAAN MHOTOYToJIbHUKA U 00BbEM Tena. EAMHUIBI n3MepeHus mIomanu 1
00Bbéma. BriunciieHne paccTosIHUM U Iuionaiel Ha Mi1ockocT. KonnuecTBEHHbIE PACUETHI.

IJIOCKOCTH Beruucnenune o0béma.
ITpakTueckoe 3aHsTHE
Tema 8.4 81. KonTrpoabHas padora. 2
Pemenue 3anau JlaH TpeyrojapHUK ¢ KOOpAMHATaMU BeplinH. HaliTu KoopAuHATHI BEKTOPOB, YTOJI MEXKAY
BekTopsl 1 KOOpIMHATBI | BEKTOpaMH, IUIOIIAlb TPEYTOJIbHUKA, BBIIIOJHUT ACHCTBUS HaJ BeKTopaMu. COCTaBUTh
YpaBHEHHE CTOPOHBI TPEYTOJIbHUKA, MEANAHbI, BBICOTHI.
Paznen 9. Ilpousseoonasn ¢pynkyuu u eé npumenenue 40
Tema 9.1 82.11penes pyHkuum 2 OK1-7
[Tpenen pynkuuu u Apudmernueckas 1 reomerpudeckas nporpeccus. Dopmyna obuero wieHa. beckoneuHo K 1.8,2.1,2.9,
HEMPEPBIBHOCTb. yObIBaromas reomerpudeckas nporpeccus. [locnenosarensnoctu. Pekyppentnas ¢popmyna. 37
AcumnroTsl rpaduka Onpenenenue npeaena GyHkuKU B Touke. beckoHeuHo Manas 1 6eCKOHEYHO OoJibLIast
byHKINN ¢ynkuus. CoiicTBa npenenoB. Berancnenne npeaena GyHKIUN B TOYKE, IPH CTPEMIICHUH K
0EeCKOHEUHOCTH. 3amMeyaTesbHbIe IPeJIeIbl.
KomMmOuHupoBanHoe 3aHsTue
83. HenpepbiBHas1 GyHKIIUS. 2
[Tonsitue HenpepbiBHOU (yHKIMU. CBoOMcTBa HenpephIBHON (GyHKIMHU. Touka pa3peiBa.
AcumnroTsl rpaduka GyHKIMHU. YpaBHEHHE aCUMIOTOT.
KomOuHunpoBanHoe 3aHsTHE
Tema 9.2 84. IlpousBoanas pyHKumMu 2
[IponsBoaHas GyHKIMH, Onpenenenne npousBogHon pynkuuu. [lpasuna nuddepennuponanus. Tadbnuia
IpaBujIa IPOM3BOJIHBIX JeMEHTapHbIX QyHKIMA. [Ipumepsl.
g depeHInpOBaHHUSL. Komb6uHMpoBaHHOE 3aHATHE
Pu3HYECKU CMBICIT 8S. IlpousBoaHas npousBeaeHust PyHKIMI. 2
MIPOU3BOJIHOM (PYHKIIMH. Pemenne npumepoB Ha HAXOKIEHUE MPOU3BOAHON (PYHKIIMU, TPABUIIO YMHOKEHUS
ITpakTHyeckoe 3aHsATHE
86. IlpousBoanast yacTHOro GyHKIUH. 2
Pemennie npumepoB Ha HaXOXKAEHHUE MPOU3BOIHON (PYHKIMHU, TIPABUIIO JEJICHUS
ITpakTHyeckoe 3aHsATHE
87. ®usuyeckuii cMbICJI NPOU3BOAHOM 2

Haxoxnenne nponsBogHon. PU3NYECKU CMBICT TPOU3BOAHON. Pemenue 3aaauy.
IIpakTHueckoe 3aHsTHE
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Tema 9.3
Crnoxnas pyHKIMA U €€
POU3BOIHAS

88. IIpousBoaHas c/10:kHOI PyHKIUM

[TonsiTue cnoxuoi GpyHkiuu. Teopema o Ipou3BOIHON clloKHON (pyHKuMU. Tabmuma
IPOM3BOJIHBIX CIOXKHBIX QyHKUMH. [Ipumepsl

KomOuHupoBanHoe 3aHsTre

89. Bbrunciienne npou3BoAHON GyHKIUM
OTtpaboTaTh HABBIKM HAXOXKICHUS IPOU3BOTHON CIIOKHOW (DYHKIIUU
[TpakTiueckoe 3aHsTHE

Tema 9.4
Pemenne 3amau no Teme
MPOU3BOIHAS (PYHKIUU

90. KonTposabHas padora.

Haiitu npousBoHyt0 (GyHKIMH, IPUMEHSIs IpaBuUiIa JUPepeHIMpOBaHuUs, TAOIULLY
NPOM3BOJIHBIX SJIEMEHTAPHBIX U CIIOKHBIX QYHKIUH. Permuts 3a1a4y Ha HU3HMUECKUI CMBICT
MPOU3BOTHOM

Tema 9.5
I'eomeTpuueckunii cMbICIT
MIPOU3BOAHOMN

91. I'eomeTpuyeckuii cMbICI POU3BOIHOM

["'eomeTpuuecKmii CMBICI TPOU3BOAHOM. YpaBHEHHE KacaTeabHOM K TpaduKy GyHKLIUU.
VYron HaKIOHa KacaTeNbHOW. YTron Mexay GyHkiusamu. Pemenue 3anau
KomOuHMpoBaHHOE 3aHATHE

92. Pemenue 3a1a4

OTtpaboTaTh HABBIKM HAXOXKJIEHUS YTIIOBOTO KO3(PPUIIMEHTA, COCTABICHUS YPaBHEHHS
KacaTeJIbHON K TpaduKy.

[TpakTHyeckoe 3aHsATHE

Tema 9.6
Uccnenoanme GpyHkumuu
U TIOCTpoeHue Tpaduka

93. UccnenoBaHue PpyHKIUH.

C TOUYKM 3peHHUsI TEOMETPUUECKOTO CMBICIIA PACCMOTPETH BOIIPOCHI MOHOTOHHOCTHU
¢yHKIMH, 3kcTpeMyMa. COCTaBUTH aJTOPUTM PELLIEHUs KaXa0ro Bonpoca
KomOuHMpoBaHHOE 3aHATHE

94. UccnenoBaHue (pyHKIUH.

Bropast npousBonnas pynkuuu. Touka nepernda ¢pynkiuu. CocTaBUTh aITOPUTM
UCCIIEIOBaHMS U TIOCTPOEHHUS Tpaduka QyHKIUH.

KomOuHnpoBaHHOE 3aHATHE

95. IMocTpoenue rpaguka GpyHKINHU
[TpoBecTn mosmHOE MccienoBanne GYHKIIMU U TTOCTPOUTH €€ rpaduK. (MHOTOUIICH)
ITpakTHyeckoe 3aHsATHE

96. MocTpoenue rpagukoB GyHKIHH

[TpoBectn noiHOE HccneoBaHUE (PYHKIIMHM U TOCTPOUTD €€ rpaduk. J{podHo —
panuoHanbHast QyHKLHUS.

[TpakTHyeckoe 3aHsTHE

97. Hoctpoenue rpagukoB GyHKIHH
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[TpoBecTu nosHOE UccenoBaHue PYHKIHUU U TIOCTPOUTH €€ rpaduK.
[IpakTuueckoe 3aHsiTue

Tema 9.7* 98. HauOoublee 1 HAMMeHbIIIee 3HAYeHHE PYHKIMHT 2
Haxoxnenue Paccmotpets anroputwm penienus 3agaun. Pemenue 3aaau.
ONTUMAJILHOTO Komb6unnpoBanHoe 3ansatue
pe3yJibTaTa ¢ OMOLIBIO 99. Pemenue 3ana4. (IIpodeccuoHaIbHO — OPUEHTHPOBAHHOE COJEPKAHME) 2
MIPOU3BOJIHOM B Haxoxnenrne HaubobIIero 1 HaMMEHbIIEro 3Ha4eHNst (PyHKIUU.
MIPaKTUYECKUX 3a7adax ITpakTHueckoe 3aHsATHE
100.Pemienue 3agau. (IlpodeccnoHaibHO — OPHEHTHPOBAHHOE COJIEPKAHUE) 2
HaxoxzaeHne onTUManbHOTO pe3ysibTaTa B IPAKTUUECKUX 3a7a4yax
[IpakTuueckoe 3aHaTue
Tema 9.8 101. KouTpoabHasi padora. 2
Pemenue 3anay no HccnenoBath u mocTpouTth rpaduk ¢pynkuun. Halitu Hanbonblero 1 HaMMeHbIIEro
IIPUMEHEHUIO 3HaYeHHs (QYHKIIMH Ha OTPE3KE.
MIPOU3BOIHOM (pyHKIIMK
Pasznen 10. Humeepan u eco npumenenue 14
Tema 10.1 102. TlepBooGpa3Has, Heonmpe/eJeHHbIH HHTErpal 2 OK1-7
[lepBoobOpasnas pynkuuu, | Jlate onpeneneHue nepBoodpasHoii. HeonpeneneHHbIH HHTETpall U €r0 FreOMETPUIECKHI gﬂ; 18,2.1,2.9,
HEOIPEICTCHHBII cMmbicit. CBoiicTBa nHTerpana. Tadnuia ocHOBHBIX HHTerpaioB. HemocpeacTBenHnoe '
UHTErpa MHTErpupoBanue. Pemenue npumepos
KomOuHunpoBanHoe 3aHsTHE
103. UaTerpupoBanne 2
Pemenue npumepoB. IHTerprpoBanue BoIpa)KeHUN, €CIIM apTyMEHT JIMHEWHas QyHKIUS.
ITpakTHyeckoe 3aHsATHE
Tema 10.2 104.OnpeneneHnbIii HHTErpaJ 2
Onpenenennsiil uaterpan | [lonstue nHTerpanpHol cyMMbl. OnpeneneHue onpeneaceHHoro narerpaia. CpoicTsa
W €TO BBIYMCIICHUE onpeneneHHoro uuterpaia. opmyna Herotona — Jleiibuuia. BerauciaeHue HHTErpasos.
KomOuHMpoBaHHOE 3aHATHE
105. I'eomeTpuyeckuii U GU3MIECKUH CMBbICJ HHTErpaJjia 2
['eomeTpuueckuii cMbICT onpeAeeHHOro nuTerpana. [lnomasns niaockoit puryps.
Breruucnenne miomaan. @U3ndeckuid CMbICI ONPEAEIEHHOI0 HHTErpaia. Beuncienue
IyTH.
KomMmOnHMpoBaHHOE 3aHsTHE
Tema 10.3* 106.Pemienne 3aaau. (IlpogeccnoHaIbHO — OPUEHTHPOBAHHOE CO/IEPKAHUE) 2

[IpumeHeHne nHTETpaa B

Pemenne 3aaa4 Ha IPUMCHCHUC MHTErpajia IJid BBIYUCICHUA nnomazleﬁ IINIOCKHUX (1)I/Il"yp
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IIPAKTHKE [TpakTHyeckoe 3aHsATHE
107. Pemienue 3anau. (IlpopeccnonaibHO — OPUEHTHPOBAHHOE COIEPKAHME) 2
Pemienue 3a1a4 Ha NpUMEHEHUE UHTETpajia JUlsl BIYUCIEHUS PU3NUYECKUX BETUYUH U
I0MIAaIeH TUTOCKHUX (PUTYP
[TpakTuyeckoe 3aHsTHE
Tema 10.4 108.KonTtpoJibHas padora. 2
Pewenne 3anay Ha Haiitu HeonpenesieHHbIN UHTErpajl, BBIYUCIUTD ONPEAEICHHBIN HHTETpaJl, HAWTH IJI0IA/lb
UHTETPUPOBAHUE TUIOCKOM (PUTYPBI, BEIYUCIUTH IYTh MPOHACHHBIA MaTepHaIbHON TOUKON
Paznen 11. Ilpamvie u naockocmu 6 npocmpancmee 18
Tema 11.1* 109. Buas! niiockux ¢puryp u ux niaomans (IlpodeccuonanbHo — opueHTHPOBAHHOE 2 OK 1,3,4,7
I'eomeTpust HA MIIOCKOCTH cojJep:kaHue) 1?:117( 18,2.1,2.9,
[IpakTKO — OpUEHTUPOBAHHBIE 33]]Ja4H B KypCce Fr€OMETPUH Ha MJIOCKOCTH '
IIpakTHyeckoe 3aHsTHE
Tema 11.2 110. TIpsiMble B IPOCTPAHCTBE 2
OCHOBHbIE TOHATHS [Tpeamer crepeomerpun. Akcuomsl crepeomerpun. CieacTsust n3 akcuoM. IlapaninenbHOCTb
CTEpEOMETPHH. IpsIMBIX B pocTpaHcTBe. [lepnenaukysp , HakIoHHas, npoekius. CBoicTBa HAKJIOHHBIX,
[lepnienaukysip, BBIXOJIAIIMX U3 OIHOM Touku. Pemenue 3a1ay Ha J0Ka3aTeNbCTBO
HAKJIOHHAs, TPOEKIINS. KomOnHupoBaHHoOe 3aHATHE
111. Pemenue 3a1a4 2
Pemienue 3a1a4 Ha MapayuIeaIbHOCTh MPSMBIX B IPOCTPAHCTBE, MEPIEHIUKYJISP ,
HaKJIOHHYIO, IPOEKIIHIO.
[TpakTHyeckoe 3aHsTHE
Tema 11.3 112. TlapajajiejlbHOCTb NPAMBIX U MJIOCKOCTEI 2
[MTapannensHocTs npsiMoii | [Ipu3HaK U Teopema o mapaniebHOCTH NPSAMON U MIOCKOCTU. [Ipu3HaK 1 TeopeMbl O
U TUIOCKOCTH, napajuIeIbHOCTHU IJI0CKOCTeH. Pelenue 3a1ay Ha 10Ka3aTenbCTBO
napaieIbHOCTh KomOuHMpoBaHHOE 3aHATHE
IUIOCKOCTEH 113. Pemnenue 3axau 2
3agaun Ha napajieIbHOCTh NPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE, NEPIEHIUKYIIAD,
HAKJIOHHYIO, IPOEKIIHIO.
[IpakTnueckoe 3aHaTHe
Tema 11.4 114. TlepneHAMKYJIAPHOCTH NPSAIMOI U MJIOCKOCTH 2
[leprieHAUKYISAPHOCTD IIpu3Hak o NepneHANKYISPHOCTH NPSAMOU U INIOCKOCTH, TEOPEMA O TPEX

MPSAIMOM U TNIOCKOCTH.
JIByrpaHHBIN yrOJI.

MEepIEeHANKYISpax.
JlokazarenbCcTBO yTBEpKACHUN. Pelienue 3anau
KomOunnpoBanHoe 3aHsTne
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115. /IByrpaHHbIii 1 MHOTOTPAHHBIH YroJI.

JIByrpaHHBIN yroJl, JMHEHHBIN YroJl, IPU3HAK IIEPIICHIUKYIISPHBIX IUIOCKOCTEH. Y CIIOBUE
CYLIECTBOBAHMsI MHOTOI'PaHHOIO yria Pemienne 3a1a4 Ha foKa3aTesbeTBO. Pemenue 3anayq.
KoMOuHMpoBaHHOE 3aHATHE

116. Pemienue 3aaa4 2

3amauu ¢ MpUMEHEHHEM TEOPEMBI O TPEX MEePIEHIUKYIApax, ABYrpaHHOro yria. Pemenue

3aza4

[TpakTHyeckoe 3aHsTHE
Tema 11.5 117. KourpoabHasi padora 2
Pemenue 3anau no Jloka3arb yTBEPKICHHUE, PEIIUTH 3a4a4y
CTEepEOMETPUU
Pa3znea 12.  Mmuozozpannuxku u mena epawienus. Ilnowads nogepxnocmu u 00vem 2eomempuyecko2o mena 46
Tema 12.1* 118. T'eomeTpus Ha miaockocTu (IIpodeccHoHANBLHO — OPHEHTHPOBAHHOE COAEPIKAHME) 2 OK1-7
[TpaBmiibHBIE [TpaBunbHBIe MHOTOYTONBHUKU. CMMeTpus. CBOMCTBA MPAaBMIIBHBIX MHOTOYT'OJIBHHUKOB. gﬂ; 18,2.1,29,
MHOTOYTOJIbHUKHU. [Tnomane MHOTOYTOIEHUKOB. CUMMETpUS B Iipupoe. LIeHTp BriMcaHHOI U ONKUCaHHOM '
Cummerpusi. OKPY>KHOCTH, LIEHTP TSDKECTH U T.1I.

Komb6unnpoBanHoe 3aHsaTue
Tema 12.2 119.ITapautesnenunen. CedyeHue MHOTOTPaHHHUKA 2
[Tpu3ma, s3neMeHTHI Omnpenenenve napauieenuIena, ero 3JIeMEeHThl, cedeHre MHOrorpanHuka. [loctpoenue
pu3Mbl. Busbl npusm. ceyeHuil. [IoBTOpUTE TEOpEMBI CTEPEOMETPHUH.
[Tnomane moBepxHoctu U | [lpakTudeckoe 3aHATHE
00BEM TTPU3MBI 120. Ilnomaab MOBEPXHOCTH M 00BEM MapaJuieslenunena 2

[Tnomans MoBEepXHOCTH U 00BEM Mapauienenumeaa, Kyoa. Pemenne 3a1a4y Ha BEIYHCICHIE

TUIOMIA/IA TOBEPXHOCTH M 00bEMa; HAXOXKACHHUE HIIEMEHTOB MHOTOTpaHHUKA

KomOuHnpoBanHoe 3aHsTHE

121. Hpusma. Iliomagb NOBEPXHOCTH M 00bEM NPU3MBI 2

OmnpeneneHne MpU3MBIL, YIEMEHTHI TPU3MBI, cedeHue. Buasl npusm. [lnomans moBepxHocTu

1 00BEM mpu3Mebl. Pemienue 3aau.

KomOunnpoBanHoe 3aHsATHE

122. Pemenune 3aaa4 2

Pemrenue 3ama4 Ha BRIYHCIICHUE TUTOMAIN TIOBEPXHOCTH M 00BEMA TIPU3MEL.

KomOuHMpOBaHHOE 3aHATHE
Tema 12.3 123. TMupamuaa. Ilaomaas MOBEPXHOCTH H 00HEM MUPAMUIBI. 2

[Tupamuna, 31eMEHTHI
nupamMubl. Buabr

Omnpenenenne nupamMuibl, JEMEHThI THPaMH/Ibl, CECYEHHE MHOTOIpaHHUKA. Buasl nupaMu.
[Tnomane noBepxHocTH U 00bEM nupamuabl. Pemenue 3agau
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MUPaMUI.
[Inomane MOBEpXHOCTH U
00BEM MTUpPaMUJIBI.

KoMmOnHMpOBaHHOE 3aHSTHE

124. Pemenue 3aga4
Pemenue 3a1ay Ha BRIYMCIICHUE TIJIOMIAIM TTOBEPXHOCTH U 00BEMA TUPaAMUJIBI
KomMmOuHnpoBanHoe 3aHsTHe

125. ¥YceuyenHasi nmpamMuja.

Ornpezenienre yce4eHHOM MUpPaMUIbI, JIEMEHTHI TUpaMubl. [nomaas mToBepXHOCTH 1
00BbEM NMpaBUIILHON yCeUeHHOW upamMubl. Pemenue 3amay.

KomMmOuHupoBaHHoe 3aHATHE

126. Peunrenmne 3agayq
Pemenue 3a1a4 Ha BRIYHMCICHHUE TUIOIIAANA TOBEPXHOCTH M 00BEMAa MHOTOTPAaHHHUKOB.
3agauu Ha OTHOILIEHHE 00BEMOB U MJIOLIAICH TOBEPXHOCTH.
IIpakTHueckoe 3aHsTHe

Tema 12.4*
[IpaBunpHbIE
MHOT'OTPaHHUKHU.
[Ipumepsl cumMmMmeTpuii B
npodeccuun

127. TIpaBujbHbIe MHOTOTPAHHUKH

Omnpenenenue NpaBUIbHOIO MHOrOrpaHHuKa. CBOWCTBA IPABUIIbBHBIX MHOTOTPAaHHHUKOB.
Penrenue 3a1a4 Ha MOCTPOCHUE CEUCHUSI, HAXOXKICHUS TUIONIA/IA TIOBEPXHOCTH U 00bEMa
MHOTI'OI'paHHUKOB.

KomOuHMpoBaHHOE 3aHATHE

128. Cummetpus B :xu3Hu. (IlpodeccuoHaJIbHO — OPUEHTUPOBAHHOE COAEPKAHNE)
CummeTrpusi B MHOTOrpaHHUKax. CUMMETpUS B apXUTEKTypE, TEXHUKE, OBITY.
IIpakTHueckoe 3aHsTHE

Tema 12.5

Pemenue 3amau Ha
BBIUHCIICHHE

TUIONIA/IA TTIOBEPXHOCTU U
00bEMa MHOTOIpaHHUKA

129. Pemenmue 3a1a4
Pemenue 3a1a4 Ha BBIYMCIIEHUE IUIOLIAIM TIOBEPXHOCTH U 00BEMa MHOTOI'paHHHUKOB.
IIpakTHueckoe 3aHsTHE

130. KoHTtpoJubHas paboTa
Pemenne 3aaa4 Ha MMOCTPOCHUC CCUCHUA U HAa BBIYHUCIICHHUEC TUIOAAN ITOBEPXHOCTU U
00bEMa MHOTOTPaHHHUKA

Tema 12.6
Hunuuap u ero
COCTaBJISIOLINE.

131. HuauHap.

Ornpenenenne HUINHIpPA, 3JIEMEHTHI LIMJIMH]Ipa, OCEBOE ceueHue. Pa3BepTka, miomnaib
MOBEPXHOCTU U 00BEM unuHApa. Pemenne 3amay.

KomOuHMpOBaHHOE 3aHATHE

132. Pemenue 3a1a4

Pemenwnie 3a1a4 Ha BEIYHCTICHHE TJIOMIAN MOBEPXHOCTU U 00BbEMA IIUITHH]IPA.
KomOunnpoBanHbie 3a1a4m.

KoMbuHmpoBanHoe 3aHsTHe

Tema 12.7

133.  Konyc. YceueHHbIil KOHYC
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Konyc u ero
COCTaBJISIOLINE

Omnpenenenne KOHyca, 3JIEMEHTBI KOHYCa, 0ceBOe ceueHue. Passeprka, momanpb
MOBEPXHOCTU M 00BEM KOHYca. Y ceueHHBIN KOHYC. Pa3BepTka, Iomais moBepXHOCTH U
00bEM ycedeHHOro Konyca. Pemenue 3agau

KoMOuHMpoBaHHOE 3aHITHE

134. Pemuenmne 3axa4

Pemenvie 3a1a4 Ha BEIYHUCIICHHE IIOMAAH IOBEPXHOCTH U 00BEMA KOHYCA.
KomOuHupoBaHHbIE 3a/1a4H.

KoMOuHMpoBaHHOE 3aHATHE

Tema 12.8
[ITap wu ero yactu

135. Cdepa u map

Omnpenenenue mapa u cepsl, 37eMEHTHI apa, oceBoe ceueHue. PazpepTka, miomniaas
MOBEPXHOCTU M 00BEM mapa. Perenue 3a1a4.

KoMOuHMpOBaHHOE 3aHATHE

136. Peruenmue 3amau.

Pemrenue 3a1au Ha OTHOIIIEHUE TUIOMIA/IEH TOBEPXHOCTH M OTHOIIEHUE O0OBEMOB TEI
BpaileHus. Perienne 3a1a4 Ha BEIUMCIICHHE TJIOMIAIU TOBEPXHOCTU U 00bEMa Tena
BpaLLlCHUS

KombunnpoBanHoe 3anstue

137. Pemnenue 3axau
Pemienuie 3a1a4 Ha BRIYHMCCHHE IIOMIAIM TOBEPXHOCTH U 00bEMA Tejia BpaIlCHHS .
IIpakTnueckas pabora

Tema 12.9*
I'eomerpuueckue
KOMOWHAIMM Ha MPaKTHKe

138. KomO0unupoBaHHbIE 32124
PCHIGHI/IG 3a1a4 Ha KOM6I/IHaHI/II/I FCOMeTpI/IqGCKI/IX TCJI.
ITpakTuueckas pabora

139. I'eomerpnueckne komoumnanuu. (IlpodeccnonaLHO — OPpHEHTHPOBAHHOE
coJiep:KaHue)

Terna BpaleHus: B MOEH criequanbHOCTH. Pelenne 3a1ay MpakTUKO — OPUEHTUPOBAHHOTO
COJIEpKaHUs.

[IpakTHueckoe 3aHsTHE

Tema 12.10
Pemenue 3anau

140. KonTpoabHasi padora
Pemienue 3a/1a4 Ha BBIYMCIICHHE TUIONIA/IM TOBEPXHOCTH M 00BbEMA Tella BpalleHus

Pasnea 13. Ilpoekmnas oeamenvnocmeo

10

141. lIpoekT

Temaruka npoexTa Ha yueOHbIN roJl. MeTonnyeckue yka3aHus: 1eJd U 33a4i POeKTa;
coJiepKaHue MPOEKTa; HOPMa — KOHTPOJIb 0(POPMIICHUS IPOEKTA; HCTOYHUKH MH(POPMALINY;
IMMPUITTOKCHUA.

OK1-7
K 1.8, 2.1, 2.9,
3.7
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KoMmOnHMpOBaHHOE 3aHSTHE

142. Ilpe3enTanus nNpoexkTa

OT160p nHpopmanuu uist npeseHranuu. Konndectso cnaiino. TpeGoBanus k 0popMIICHHIO
IPE3EHTAlMU. 3alIUTHOE CJIOBO.

KomOuHupoBaHHOE 3aHATHE

143. PazpadoTka npoekra

[Touck unpopmanuu. IIpakTrueckas yacTb MPOEKTa — CBSI3b C MATEMATUKOM U COCTaBIICHUE
BOIIPOCOB BUKTOPUHBI WM KPOCCBOpAA

KomOuHnpoBaHHOE 3aHATHE

144. MaremaTnka B moeii cnenuajbHocTi (IlpodeccnonaibHo — opueHTHPOBaHHOE
co/iep:KaHue)

[Touck nuapopmanuu. [IpakTryueckas 4acTb MPOEKTa — MaTEMaTHKa B MOEH CIIEUAIEHOCTH.
KomOuHMpoBaHHOE 3aHATHE

145. 3amuTa npoexkra
WuauBuayaibHas 3a1uTa NpoeKTa

Pasznen 14. Muoowcecmea. Inemenmul meopuu zpaghos

10

Tema 14.1*
MmuoxecTtBa. Onepanuun
HaJ MHOXECTBAMU

146. MHoxkecTBa
[TonsiTe MHOXKECTBa, MOAMHOKecTBa. Onepaly HaJl MHOKECTBaMHU.
KomMmOuHupoBanHoe 3aHstue

147. Onepanuu Hag mHokecTBaMu (IIpodeccnonaibHO — opueHTHPOBaHHOE
coJiep:KaHue)

Pemenne npuknaaHeix 3agad. MeTog MareMaTHn4ecKOM NHIYKIHH.
KomOunupoBanHoe 3aHsTne

Tema 14.2*
DeMEeHTHI TEOpUH

rpa¢os

148. T'pa¢mbr
[Tonsitue rpada. Cesa3Hoit rpad, AepeBo, UK rpad HA MITOCKOCTH.
KombOuanpoBaHHOE 3aHATHE

149. CocrasJienue rpagos (IIpodeccnoHaIbHO — OPHEHTHPOBAHHOE COTEPKAHNUE)
OnucaHue peaqbHbIX CUTYAIMH ¢ TOMOIIbI0 MHOXKECTB. [IprMeHeHne rpadoB K peleHHIo
3aja4

ITpakTHyeckoe 3aHsATHE

Tewma 14.3
Pemenwne 3anaq nmo
COCTaBJICHHIO Tpada

150. KonTpoabHasi padora.
Pemmte 3a1a4y ¢ MHOKECTBaMH, COCTaBHUTh I'pad K ONpeeIeHHON CUTYalluu

OK1-5,7
K 1.8, 2.1, 2.9,
3.7

Paznen 15. Duemenmol Komounamopuxu, CmamucmuKy u meopuu 6eposmuocmeil

28

Tema 15.1

\ 151. Pa3memneHue, nepecTaHOBKA

OK1-5,7
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KomOunaropuka

Onpenenenne pakropuana. [lepectanoBka, pazmemnienue (6e3 moBTopoB). [IpaBuna u
npuémbl B KOMOMHaTOopuKe. Pemenune 3a1ay ¢ moBTopaMu
Komb6unupoBanHoe 3aHarue

152. Couyeranue. bunom HoioTon
Coueranue u ero cpoiictBa. Tpeyronbauk [lackais u ero cpoiictBa. bunom Hproton
Kom0OnHMpoBaHHOE 3aHATHE

153. Permuenmue 3axau
Pemenne koMOMHATOPHBIX 3a1a4, OuHoM HproTOHA
ITpakTHyeckoe 3aHsATHE

Tema 15.2
Teopus BepossTHOCTEN

154. BeposITHOCTDH CIy4ailHOTO COOBITHS

[ToBTOpPUTH: ONpeneneHue onbITa, cCOObITHS. Busl coobITHil. OnpeaeneHne BeposITHOCTU
CIIy9aiflHOTO COOBITHSI.

KomOuHupoBaHHOE 3aHsTHE

155. TeopeMbl TeOpuH BepOSITHOCTEH
Teopemsl cnoxxeHus 1 yMHOXeHus1. Pemenue 3anayu
KomOuHupoBaHHoOe 3aHATHE

156. Peruenmue 3amau
PGIHGHI/IG 3a1a4 Ha TeOpeMI)I CJIOKCHUS N YMHO)KGHI/I?I, BepOﬂTHOCTL CJIy‘~I3.I71HOI‘O CO6I)ITI/I$[
KoMOuHMpOBaHHOE 3aHATHE

K 1.8, 2.1, 2.9,
3.7

157. ®opmyaa bepnyaim, baiieca
®opmyna beprymm. @opmyna nosHou BepostTHocTH. Popmyna balieca
KomOuHupoBaHHOE 3aHsTHE

158. Pemenue 3axa4
Pemrenue 3a1ay no Teopum BEPOATHOCTEN
[IpakTHueckoe 3aHsTHE

Tema 15.3
JluckpeTrHas ciaydyaiHas
BEJIMYMHA

159. 3akoH pacnpenejieHHs CJY4aiiHON BeJHYHHBI

[TonsiTHe TUCKPETHOM CITydaifHOW BETMYUHBI. 3aKOHBI PACTIPEICIICHHS CITyYaitHOM
BEJIMYMHBI M UX XapaKTEPUCTHKH: MaTeMAaTHYECKOEe OXKUJaHNe, TUCTIEPCHs], CpeHEe
KBaJIpaTUYHOE OTKJIOHEHHE

KomOuHupoBaHHOE 3aHATHE

160. Pemenne 3axay4

Pemenue 3a1a4y Ha cocTaBlieHUE 3aKOHA paCIpe/Ie]IeHHsI CTy4ailHOW BEJTMYUHBI U
HaAXO0XIACHUA €€ YHUCIIOBBIX XapaKTepI/ICTI/IK

KoMbuHnpoBanHoe 3aHsTHe

Tema 15.4*

161. DJjeMeHTbI MATEMATHYECKOU CTATUCTHKM
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3amauyn MaTeMaTUIECKON
CTAaTUCTHUKHU

CrnyyaitHble BEIHMUMHBI, TOJUTOH YacTOT, TUCTOrpaMMma. LleHTpasbHble TeHASHIINH, MOJIa,
MeraHa, cpeaHee BRIOOpku. Mepsl pa3dpoca, pa3max, OTKIIOHEHHE. 3acayaTh JTOKIaIbl
CaMOCTOSITENIbHOM pabOThI «CBSI3b KOMOMHATOPUKYU M CTaTUCTUKU». [110THOCTD
pacmpeeseHus.

KombunnpoBanHoe 3ansrue

162. Pemenue 3aga4 (IIpodeccuoHaILHO — OPHEHTHPOBAHHOE CO/IEP:KAHME) 2
Pemenue 3amay Ha cocTaBIeHUE MOJMTOHA YAaCTOT U MMOCTPOCHHUE rucTorpamm. HaxoauTe
MOJly, METUaHy, CPEIHIO BBIOOPKY B 3a/1a4ax IO CIICIUATLHOCTH
[TpakTryeckoe 3aHsATHE
163. CocraBiaenue Tadaun (IlpodeccuoHaTBLHO — OPUEHTHPOBAHHOE COEPKAHME) 2
[TepBuunas 00pabOTKa CTaTUCTUYECKHUX JaHHBIX. I paduueckoe Ux mpecraBieHue.
HaxoxaeHne cpeTHuX XapaKTepUCTHK, HAOIIOAaeMbIX TaHHBIX. 33729 10 CIICIUATBHOCTH
[TpakTHueckoe 3aHsATHE
Tema 15.5 164. KouTpoJbHas padoTa 2
Pemenue 3agau Pemnth 3a1aun mo KOMOMHATOPUKE, TCOPHH BEPOSATHOCTEH, HA 3aKOH paclpeIeIcHuUs
CIIy4ailHOM BEJIMYUHBI, HA COCTABJICHUE NTOJIMTOHA YaCTOT U T.J.
Pasnen 16. Iloemopenue mamepuana 6
165. PemieHue TeCTOBBIX 3aJaHMIi 2
Pa36op 3amanuii ©'TOrOBOrO TECTA 32 BTOPOM CEMECTP: BBIYUCIUTH IIPEIeil, HANTH
MPOU3BOIHYIO G YHKIINH, (GU3NIECKUN CMBICI MPOU3BOIHON U MHTETpasa, BEIYUCIUTh
MHTETpaJl, PEIIUTh TEOMETPUUECKUE 3a/1a4l, HAUTH BEPOATHOCTh CITy4YaltHOTO COOBITHS,
HAWTH MaTeMaTUYECKOE OXKUJIAHUE CIIyYalHOW BEJTMYMHBI OK 1-7
KombunnpoBanHoe 3anstue
166. TIloaroroBKa K KOHTPOJbLHOW padoTe 2
PemmTh TecT 3a BTOpoii cemectp
167. KouTpoJbHas padoTa 2
Pemute 6a3zoBelii TecT EI'D
IIpome:kyTOouHas aTTecTanus 6
168. KoHcyabTanus K IK3aMeHy 2
169. KoHcyabTauus K 3K3aMeHy 2 OK1-7
170. Dx3amMeH (MMCbMEHHbIN) 2
Hroro 340
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3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI
OBIHIEOBPA3OBATEJIBHOU JUCIHUIIJIMHbI

3.1 Obecneyenne cnenUaJIbLHbIX YCJIOBHIA 111 00YYAIOIIMXCS HHBATUI0OB H 00y4AIOUIUXCH C

OrpaHUYEeHHBIMH BO3MOKHOCTSAMH 310poBbsi (OB3):

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

o Jlns cnaboBuasmmx: oOecrieueHrne NHANBUIYAILHOTO PABHOMEPHOTO OCBelIeHus He MeHee 30
JIIOKC; IPH HEOOXOAMMOCTH 0OecrieueHe YBEIMUMBAIOIIUM YCTPOHCTBOM; Y4EOHO —
METOJIMYECKUE MaTepHalibl 0(hOPMIISIOTCS C YBETUYEHHBIM HIPUPTOM

e Jlnst rmyxux U cnaboCbIIIAINX, C TSKEIBIMI HAPYIICHUSIMHI PEUH: 00eCIIeYnBaIOTCS
HaJJIeXKAIIMMHU 3BYKOBBIMH CPEACTBAMU BOCIIPOM3BEIeHUsI HH(POPMAIIUH; TI0 UX JKEITAHUIO
MIPOMEKYTOUHAS aTTECTALNSI MOXKET IPOBOIUTHCS B TUCBMEHHOU (hopme

e C HapylIEHUSIMU OIOPHO — JABUTATEIHHOIO alllapara: opranulyercs 6e3doapbepHas

apXUTEKTYpHas cpefa 00pa3oBaTEIbHOTO YUPEKACHHs, pabodero MecTa

3.2 Jlns peaau3anuu NPOrpaMmMbl y4eOHOM JUCHUIIMHBI PEXYCMOTPEHO CJeIyI0Ime

Tpeﬁonamm K MUHUMAJIBbHOMY MAaTCPHAJIBHO-TEXHUIECCKOMY o0ecnevyeHuIo

VYueOHblit kabuHeT « MaremaTHkay.
3.2.1 OGopynoBaHue kabuHeTa MaTEMaTHKU :

Kommiekt yueOHOM Mebenu: 1ocalouHble MecTa CTYJEHTOB 25; KiacCHas J0CKa;

9KpaH;

Pabouee mecTo mpernogaBaTens;

KommiiekT yuyeOHO — HarfsaHbIX MOCOOMH (y4eOHUKH, TEPMUHOJIOTMYECKHE CIIOBAPH
pasHbIX THUIIOB, KEHCHI MO0 TeMaM, pa3JaTOYHbIM MaTepuai, KOMIUIEKTh MPAaKTUYECKUX PadoT,
MaKeThl TEOMETPUYECKUX TeJ, UYEPTE)KHbIC TNPHHAUICKHOCTH, TPUTOHOMETPUUYECKHHA KpYT,
TPaHCIIOPTHUPBHI).

KoMMmieKT 37eKTpOHHBIX BUANOMATEPUATIOB

3agaHus JUid KOHTPOJIBHBIX paboT

[TpodeccrnonanbHO — OpUEHTUPOBAHHBIE 3a/TaHUS

Marepuaiibl F5K3aMeHa
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3.2.2. Texuuueckne CpeacTBa OOYUYECHHS: KOMIBIOTEDP; MUKPOKAIBKYJISATOPHI

3.2.3 leiicTByromasi HOpPMATHBHO-TEXHUYECKASI U TEXHOJIOTUYECKAS JOKYMEHTAIHS:
MpaBWjia TEXHUKH O€30MaCHOCTH M IPOU3BOJICTBEHHOM CaHUTApUM; WHCTPYKLUU

OKCILTyaTalluu KOMHBIOTCpHOfI TCXHUKU.

3.3. UnpopmannoHHoe obecneyeHHe peajn3alui NPOrpaMmMbl
Jlnsa peanuzanuu mporpaMMbl OMOIMOTeUHbIH (poHA 00pa3oBaTENbHON OpraHU3allud UMEET
MeYaTHbIE, AMEKTPOHHbIE 00pa3oBaTelibHble U MH(OPMALIMOHHBIE PECYPCHI, PEKOMEHI0BaHHbBIE
OYMO, mJis UCNONIb30BaHUs B 00pa30BaTEIILHOM MPOIIecCe.
3.3.1. Obs3aTebHbIe IeYaTHBIE U31AHUA

1. Amumos III.A. u np. «Anrebpa u Havyasa MaTeMaTudeckoro anainuza» 10 — 11 kimaccel.
M, 2016 .
Aranacss JI.C. u np. «'eomerpus. 10 — 11 kiace», M, 2016 r.
bammakos M.U1. Marematuka 10 knacc. Yuebnuk mist cryaento CI1O. M, 2014 r.
bammakoB M.U. Matemartuka 11 knace. Yueonuk ans cryneatos CIIO. M, 2014 r.

bammvakor M.M. MaremaTtuka. CoopHuK 3ama4d. M,2014r.

o g H» w D

bammakoB M.M. MaTtemartuka. D51eKTpOHHbBIN Y4€OHO — METOUYECKHI KOMILJIEKC 15t

crtynenros CIIO. M, 2015 .

3.3.2 Dy1eKTPOHHBbIE U3AHUS

1) DnexrtponHO — 6ubmuoteunas cucrema OBC BOOK.ru

110
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS OBILEOBPA3OBATEJIBHOM JUCLIMITINHEBI

KOHTpOJIb H OICHKA PE3YIbTaTOB OCBOCHUA JUCHUIIIIMHBI OCYIICCTBIIACTCA NPECIOJABATCIIEM B ITPOLECCE IIPOBCACHUA IPAKTHYCCKUX 3aHHTHﬁ, IIPOBEPOK

CaMOCTOSATENIbHBIX PaOOT 00ydaromMxcs 3a Kypc. B koHIIe 00y4eHus IPOBOAUTCS SK3aMEH

Pezynomamul o6yuenus’

I(pumepuu OUECHKU

Dopmul u memoowt
KOHMPOJIA U OYeHKU

OK'1 BeiOupaet crioco0bl pemieHus 3a1a4 npohecCHoHaIbHON AEITEeTbHOCTH
IPUMEHUTEIBHO K Pa3JIMYHbIM KOHTEKCTAaM

Pacnosznaem 3aoauy unu npooremy 6
npogeccuonanbHoOM Uil COYUAIbHOM
KOHMeKcme U cocmasnsiem nian 0eucmsuil

OK?2 Hcnonp3yeT COBpEMEHHBIE CPEJICTBA IOUCKA, aHAIM3a U UHTEPIPETaluu U
uHpopmanuu GpopManuu 1 HHPOPMAIIMOHHBIE TEXHOJIOTUH JUIS BBITIOIHEHUS 3a/1a4
npodecCOHAIBHOM 1A TeTbHOCTH

Onpeoensem HeoOX00UMble UCMOYHUKU
uHpopmayuu, nianupyem npoyecc NOUcKd,
amanusupyem u oghopmisiem pesyivmamol
NOUCKA

OK3 Ilnanupyet 1 peanusyer coOCTBEHHOE MPO(HECCHOHANBHOE M TMYHOCTHOE
pa3BUTHE, IPEANPHHUMATEIBCKYIO JEATETLHOCTD B MTPO(eCCHOHATLHOU cdepe,
UCTIOJNIB3YEeT 3HAHUS 10 (PUHAHCOBOW I'PAaMOTHOCTH B PA3IMYHBIX )KU3HEHHBIX
CUTyalluAgX.

IIpumensem coepemeHHy0 HAYUHYIO
npogheccuoHanbHYI0 MEPMUHONIOSUTO,
onpeoensem u 8blcmpausaem
npogeccuonanvroe pazgumue u
camoobpazosanue. Paccuumvleaem
pasmepul 8bINJIAM NO NPOYEHMHBIM
CMABKam KpeoumosaHus,

OK 4 D pexTuBHO B3aUMOIENUCTBYET U pabOTAET B KOJUIEKTUBE U KOMaH/E

Opeanuzyem pabomy KoLIeKMuaa,
83aumMooelicmayem ¢ npenooasamesimu u
KoJL1ecamu

OK 5 OcytiecTBisIeT YCTHYIO U TUCbMEHHYI0 KOMMYHHKAIUIO HA TOCYAapCTBEHHOM
sa3b1ke PO ¢ ydyeToM 0COOEHHOCTEN COIMANBHOTO M KYIbTYPHOTO KOHTEKCTa

I'pamomno uznazaem ceou mvicau u
ogopmasiem 0OKyMeHmMbl, NPOsEIAem
MOJIEPAHMHOCMb 8 KOJIeKMUBe

OK 6 IlposBnseT rpakxJJaHCKO — NaTPUOTHYECKYIO TO3ULHIO, IEMOHCTPUPYET
OCO3HAHHOE [TOBE/ICHNE HA OCHOBE TPAJAULIMOHHBIX 00IE€YEI0BEYECKUX LIEHHOCTEH, B
TOM YHCIIE C YYETOM FrapMOHU3ALMU MEKHALMOHAIBHBIX M MEKPEIUTHO3HBIX

Ocosnaem 3Hauumocme ceoell npogheccuu,
demMoHcmpupyem 2paricoOancKyo NOUYUIo U
npuMeHsiem cmanoapmol

Oyenxa kauecmsa
SHAHUU Npu
8bINOIHEHUU
cmyoeHmamu:
NPAKMUYECKUX
pabom,
CAMOCMOSMENbHBIX
pabom,
KOHMPOTIbHBIX
pabom,
mecmupogaHue 3a |
u 2 cemecmp
mecmupoganue no
mamepuanam EI'D
npu coave dK3aMeHd
3a 1 u 2 cemecmp

AHanusz evinoiHeHus
OOMAWHUX 3A0AHULL.

Habnwooenue u
ananus
oesmenbHocmu
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OTHOHICHHfl, IMPUMCHACT CTaHAAPThl AHTUKOPPYIIIUMOHHOI'O ITIOBEACHU .

AHMUKOPPYNYUOHHO20 NOBEOEHUS.

OK 7 ConeicTByeT COXpaHEHUIO OKPYKAIOIIEH CPeIbl, PECYpCOCOEPEKEHUIO,
MIPUMEHSIET 3HaHUsI 00 U3MEHEHUHU KIIMMaTa, MPUHIIUITBI O€PEKIUBOTO MPOU3BOICTBRA,
3G HEKTUBHO ASHCTBYET B UPE3BHIYAWHBIX CUTYAITUSIX

Cobarodaem HOpMbL IKOI02UUECKOU
bezonacnocmu, pecypcocoepedicerusl.

I1IK 1.8 Mcnosnb30BaTh OCHOBHBIE METO/IbI M TPUEMBI CTATUCTUKH JIJI PELICHUS
MPAKTUYECKUX 3a/1a4 KOMMEPUYECKOH JESITeIIbHOCTH, ONPEIESATh CTATUCTUUCCKUE
BEJIMYMHBI, IOKA3aTEIN BapHaIlU MHICKCHI

[IK 2.1 Wcnonb30BaTh AJaHHBIE OyXTAITEPCKOrO y4eTa JJisi KOHTPOJIS PE3yIbTaTOB U
IUTAHUPOBAHUS KOMMEPYECKON AesITeNbHOCTH, IPOBOIUTH YYET TOBAPOB (CHIPHS,
MaTepuaioB, MPOAYKIMH, TAPBI U JIP.) U Y4aCTBOBATh B UX MHBEHTApHU3aLUU

1K 2.9 [IpuMeHsATh METOIBI U TIPUEMBI aHaTH3a (PUHAHCOBO — XO3SHCTBEHHOU
JESTEIbHOCTH IIPH OCYLIECTBIEHUN KOMMEPUYECKOH AEATEIbHOCTHU, OCYILECTBIIATh
JICHEKHBIE PAcUeThl C MOKYMATENSIMHU, COCTABIIATH (DMHAHCOBBIC JOKYMEHTBI U OTYETHI

1K 3.7 [Ipon3BoaAUTE U3MEPEHHSI TOBAPOB U IPYTHX OOBEKTOB, IEPEBOAUTH
BHECHCTEMHbBIE €IMHUIIBI U3MEPEHUN B CUCTEMHbIE

Ymeem ycmanasnusamo kommepueckue
ces3u, cobdaem oCHOBHble NPABULA
mopeosnu. Ilpasunvro opopmunsiem:
Qunancogvle OOKyMeHmMbvlL U OMyeml,
npouU3B00UM OeHedCHble PACYembl,
pacyemsl OCHOBHBIX HANO208 ,MOBAPHBIX
nomepws. Cocmasinsnem nian Meponpusimuil
10 MapKemuH20801 0esimelbHOCMU,
pewiaem cmamucmuieckue 3a0ayu

CMYOeHmos 6
npoyecce
BbINOTHEHUS
ayoumopHuIx u
6HEAyOUMOPHBIX
3a0anuil:

- paboma 8 manvix
epynnax

- epynnosas paboma
- paboma napamu
- UHOUBUOYATIbHASA
paboma

Habnwooenue u
ananus
oessmeibHOCmu
CMYOeHmos 6
npoyecce
6bINOJIHEHUS
Ilpoexmnou
OessmeibHOCHU:
nOUCK uHgopmayuu,
ananuz uHgpopmayuu
3awuma npoexma
ogopmnenue
NPOeKma CO2NAaACHO
HOpMA - KOHMPOJs
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KOHTpPOJILHO — OLIEHOYHBbIE CPeICTBA
Mo o00meo0pa3oBaTeJbHON AMCHUIIIMHE

O 07 MareMaTHKa

cneyuanvnocms 38.02.04. Kommepuusa (no ompacnam)

Kypc 1, epynna 11K
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CocrtaBneHbl JUisi MPOBEAEHUS HMTOTOBOM MPOMEKYTOYHOM aTTECTalUU.
CooTBeTcTBYET paboueil nmporpamme yueOHO# 0011eo0pa3oBaTeabHON AUCIMIUIUHEI,
00pa3oBaTeNbHbIM TEXHOJIOTHSIM, HCIOJNb3YEMBbIM B TpernojaBaHuu. Pa3paboTaHbl

s criermanbHocTH 38.02.04. (Kommepitust o oTpaciisim)

Pa3zpabotuuk: [IpocBuposa Onwra MBanosHa, npenogasarens ['ATIIOY CO

«KpacHoyumckuii arpapHbIii KOJIEIK»
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bank KOHTPOJbHO — HBMEPUTC/JIbHBIX MATCPHUAJIOB

3aHaHI/IH AJIA MOATOTOBKH K 3K3aMEHY IO MaTEMaTHKE 3a 1 ceMecTp
1) YMeTs onepupoBaTh MOHATUSIMH: MaTpULIA BTOPOTO M TPETHErO MOPsAKa, OMPEIeIUTENb,

TEOMETPHUECKUI CMBICI ONPEACTUTENS

2) YMeTh OnepupoBaTh MOHATUSIMH: CTEIICHb YMCIIA, CTEIICHD C LIEJIBIM [T0Ka3aTelieM, KOPEHb
HATYpaJbHOH CTENEHH, CTENEHb C PALMOHAIBHBIM M JCHCTBUTEIBHBIM IOKa3aTeleM, Jorapupm
qucia; YMEHHE BBINOJIHATh BEIYUCICHUE 3HAUYCHUH U ITpeoOpa30oBaHue BBIPAKEHUM CO CTENEHIMU U
norapupmami, mpeodpa3zoBaHus JPOOHO — pallMOHAIBHBIX BBIPAKEHUI; CUHYC, KOCUHYC M TaHI'€HC
MIPOU3BOJILHOTO YHCIIA

3) YMerp omepupoBaTh MNOHSATHAMH: KOMIUICKCHOE YHCIIO, COINPSIKCHHBIC KOMILICKCHBIC
quciaa, MOAYJIb W apryMeHT KOMIUIEKCHOrO 4YHcia, (GopMa 3anucu KOMIUIEKCHBIX —4HCell
(reomeTpuyeckas, TPUrOHOMETpUYECcKas U ajnredpandeckas); yMeTb IPOU3BOJUTH apu(mMeTHuecKue
JEWCTBUS C KOMIUIEKCHBIMHU YMCIIaMU; TIPUBOIUTH MTPUMEPHI HCITOJIb30BaHHUS KOMIUIEKCHBIX YHCET

4) YMeTh OIepupoBaTh MOHITUSMH: PalMOHAIbHBIC, HPpPAIlMOHATBHBIC, MOKAa3aTe/bHbIC,
CTEINEHHbIE, JIOrapu(pMUUYEcKre, TPUTOHOMETPHUUECKUE YpaBHEHHUsS M HEPAaBEHCTBA, UX CUCTEMBI,
PaBHOCWJIBHOCTh YpaBHEHUH, HEPAaBEHCTB M CHCTEM; YMEHHE pelllaTh YpaBHEHHsI, HEpaBEHCTBA U
CHCTEMBI C IOMOMIBIO Pa3IMYHBIX TPHEMOB;

5) YMeTh pemiaTh TEKCTOBBIC 3aJlaud PAa3HBIX THIIOB (B TOM YHCIIC HA MPOLCHTHI, JOIH U
YacTH, Ha JBWXEHHE, paboTy, CTOMMOCTb TOBApOB W YCIYr, HAJIOTH, 3aJa4d U3 00JacTu
yIpaBJIeHUs] JUYHBIMA U CEeMeHHBIMH (UHAHCAMHU); COCTABIATH BBIPAXKEHUS, YpaBHEHUS,
HEPaBEHCTBA M MX CHUCTEMBI 110 YCJIOBHUIO 3a/1a4M, UCCIIEJOBATh IOIYYEHHOE PEIICHHE W OICHHUTH
IPaBAONOA00HOCTh PE3YNIBTATOB;

6) YMeTh omepupoBaTh MOHATHAMH: (QYHKLIUS, TpaduK (YHKIHUH, KOMIIO3HIHS (QYHKIHUIA,
JTUHeWHas (QYHKUMSA, KBajapaTuyHas (QyHKIUS, panvoHaibHas (QYHKIUS, CTeNeHHas (QYHKLUS,
nokasarenbHas QyHKIus, Jorapudmuueckas QyHKIMS, TPUrOHOMEeTpUdeckue GyHKIUU, 0OpaTHbIE

(GyHKIIUN; YMEHUE CTPOUTH IPaUKU U3y4YEeHHBIX (YHKIIHM,

1. Pemuth npocreiinme ypaBHEeHUs .

a) ﬂx:2.?>1 —Zx:23E —§x=—16g
5 5 8 8 6 3
6) x:8x—35 B :6x—36 x:—5x—48

x= 22X
x—4 x-11 x+9
x+8 x=2 x+5
B) (ij ~216° (ij ~ 33 (lj _g
6 7 8
r) log,(5-x)=1  log,(4-x)=1 log,(-1-x)=1
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n) cosx—cos3x=0 7sin?x-5cos?x+2=0 (3—4sinx)3+4cosx)=0
sin(2x+%]=0 Sin6x+sin4x =0 tg°x—tgx—2=0
K) V-7—-4x =5 V85+2x =9 750 -2x =8

2. Pemuth mpocTeiiniue HepaBeHCTBA:

X 2+3x 2
2) (E) < [lj <87 eV s (lj
3 27 4 6
6) log,s(2—x)>-1 log,(4x+20)>-2 log,(x-1)<-2

5
3. HocTpouts rpaguk GyHKUUM:

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

2

0) y=tgx+1 y = 2C0SX y:sin[X_fj

B) y=2° y=3""4+4 y:[%) +3

4. PemMTh CHCTEMY YPABHEHHIl

Y {x—y=4 {5)6_3)/:135 5) {Iogzx—logzy:?, {Inx—lny:|n3

5¥Y = 25 3V _5¥l =9 4y* +x-5=0 X-2y=2
X—-2y+4z=0 2X+3y+22=4 sinxcosyzl

B) {3x—2y+5z=5 3x+5y+2z=4 r) i
2X—4y+5z=-3 2X+3y+4z=-6 sinycosx:z

5. Pemntsh 3anauy npogeccHOHAIBHO — OPUEHTHPOBAHHOTO CO/IEPKAHUS

a) JlepxaTenu OUCKOHTHOM KapThl KHMXKHOIO MarasMHa IOJy4aroT HpPU TOKYIKe CKHIKY 6%.
Kuura ctout 650 py6uneit. Ckonbko pyOuieit 3a1u1aTUT JepKaTeilb JUCKOHTHOM KapThl 32 3Ty KHUTY?
0) Terpans crout 13 pyoOneit. Ckonpko pyOJsiel 3ariaTuT nmokynatenb 3a 40 TeTpaaei, eciu npu
nokynke oosbie 30 Terpaaeit marazun aenaet ckuaky 10% oT cTOMMOCTH BCel TOKYTIKU?

B) Ha OeH3okoN0HKE OAMH JUTP OeH3uHa cTouT 52 py6us 60 koneek. Bonutens 3amun B 6ak 30
JUTPOB OEH3MHA U KyNMui OyTBUIKY BoJbl Ha 85 pyoOuneil. Ckoibko pyOsei ciauv OH MONYy4YuT ¢
2000 pyOGmneit?

r) B nernem narepe Ha kaxjaoro ydyactHuka nonaraercst 40r caxapa B aeHb. B narepe 160 yenoBexk.
CKOJIBKO KWJIOTPaMMOBBIX ITayeK caxapa IoHa100uTCs Ha Bech Jarepb Ha 6 THEi?

m)* B utone 2022 roga miuaHupyeTcs B3ATh KpenuT B Oanke Ha cymmy 300000 pyGueit. YcnoBus
BO3BpaTa TaKOBbI: 1) KaAblil sHBapp AONr yBeIUYuMBaeTcs I % IO CPaBHEHHIO C KOHIIOM

npeapiaymero roaa; 2) ¢ ¢eBpais MO HIOHb KaXKIOTO roja HEOOXOJUMO BBIIIJIATUTH OJHUM
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MJIATEKOM YacTh jponra. Halimure I, ecimi M3BECTHO, YTO KPEAUT OYAET MOJHOCTHIO TIOTAIIeH 3a JIBa

roja, Ipu4eM B IepBblii roa Oyzaer BeimiaueHo 160000 py6ueit, a Bo Bropoii rog — 240000 pyoieit

6. KomiuiekcHoe 4Mc/I0 3a1McaTh B TPUTOHOMETPHYECKOI U MOKA3aTeJIbHOM
dopme

Z=-1+i 7=+/3-i 7=-1-i/3 7=-2+2i/3 Z=—~3+i

KpHTepI/II/I OIICHUBAHUSA HA IK3aMCHE.

B sk3amenanmonHbix Ounerax 3a 1 cemectp comepxutcs 6 3amanuii. OneHka
«5» BBICTABISETCS 3a 6 MPaBUIBHO PEIICHHBIX 3a/laHUM, OLlEHKa «4» BBICTABIACTCS
3a 4 IpaBUIILHO PELEHHBIX 3a/laHus, OLEHKA «3» BbICcTaBiseTcs 3a 1 — 4 mpaBUIIBHO
PEIICHHBIX 3a/IaHUMH.

YMeTh OonepupoBaTh NMOHATUSAMU: METOJ JI0KA3aTEJbCTB, AJITOPUTM PEIICHHUS
3aJ1a4; ONpeJielieHne, CBOMCTBO, 10Ka3aTeIbCTBO, PABHOCUIbHBIE (POPMYIINPOBKHY;

yMeHue (popmyinpoBaTh OOpaTHOE U NPOTHUBOIOJIOXKHOE  YTBEpPKICHUE,
IIPUBOJNTH MPUMEPBI U KOHTPIIPUMEPBI; MPOBOJAUTH JAOKA3aTEIbHBIE PACCYKIACHUS

IIPY PELIEHUU 3a/1a4, OLIEHUBATh JOTUYECKYI0 TPABUIIBHOCTh PACCYXKIACHUN

43



[Tpumepnbie 6unetsl 1 cemectp

T'AIIOY CO «KpacHoypumckuii arpapHbIii  KOJLJIETAD)

PaccmoTpeno Ha YT1Bepxkaaiw:
3aCelaHUM [IUKJIOBOM 3K3AMEHAIIMOHHBINA BUJIET Ne 1 3aMECTUTENb
KOMUCCHH, JTUPEKTOpa 1o
€CTECTBCHHO-HAyUHBIX [0 JTUCHUIUIMHE: MaTeMaThKa yueOHoii paboTe
UCLIUILIINH OT « »12.20 T
[Iporokoi Ne cnenuanbHocTh 21.02.19. 3emieycTpoiicTBO

oT « »12.20 . kypc 1, 1 cemectp

3aB. IIUKJIOBOH

KOMHUCCUU

YciaoBus BbINOJHEHUS 3aJaHUA

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

3aganue

1. Haiinure xopeHb ypaBHEHHUS:

x—2
—Ex:7§; x:M; 1 =343"; Iog7(—3+x)=1; CoS X+z =0; V69-4x=9
7 7 x—-10 7 3

2. Pemure HepaBeHCTBO: (%) < 1

27

3. Ioctpouts rpaduk Gyskuun: Yy = 6% -1

4. Terpanp crout 13 py6ueii. Ckonbko py0iieii 3amnaTut nokynareib 3a 40 TeTpaseii, €Ciu Ipu MOKYIKe
6ombuie 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 KOMITJIEKCHOE YMCIIO B TPUTOMETPUIECKYIO popMy Z =—2+ 23

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

YrBepxaaio:
PaccmoTpeno Ha SK3AMEHALIMOHHBINA BUJIET Ne 2 3aMECTHUTEIb
3ace/laHuH [IUKIJIOBOM JTUPEKTOPA 1O
KOMHCCHH, 10 JIUCHMIUIMHE: MaTeMaTUKa yaeOHoH paboTe
€CTECTBEHHO-HAYUYHBIX or «_»12.20 r.
TUCLIUILIINH crienainbHOCTh 21.02.19. 3emieycTpoilcTBO
[TpoTokom Ne kypc 1, 1 cemectp

OT « »12.20 1.
3aB. IIUKJIOBOU
KOMUCCHU

YciaoBus BbINOJHEHUS 3aJaHUA

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

3aganue

1. Haiinure KOpeHb ypaBHEHHUS:

x-2
2yl 98 IV o5 logL (L4 x)=2; 2c0sX=+3; Ja4—Bx =3
5 5" x+2 |5 3

2. Pemure nepasenctso: log o (2 - x)> -1

3. Iloctpouts rpaduk pyHKkuuu: Yy =tgx+1

4. Ha OeH30K0JIOHKE OJIUH JIUTP OeH3rHA cTOUT 52 pyosist 60 koneek. Boaurens 3amun B 6ak 30 1utpoB
OeH3MHa ¥ Kyl OyTbUIKY BoJbl Ha 85 pyoneil. Ckoibko pyoieit caaun oH moaydut ¢ 2000 pyOeid?

X-2y+4z=0
5. Pemmuts cuctemy ypaBHeHMid 3X—2Y+5Z =5
2X—4y+5z2=-3

6. [lepeBecTn KOMIUIEKCHOE YKCIIO B MTOKa3aTeNnbHyl0 Gopmy zZ=-2+ ZINE)

« » 20 1. Cocrasun npenogasarenb: [Ipocsuposa O.1.
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Ne Tect 3a 1 cemecTp OTBET
1. (11 2) 5 8
Beranenuts | —+— [+ —
18 9) 48
2. -15
Bpruuciurs (\/§ -18 X\/§ ++/18 )
3. 75.772 1
Beruucnuts )
4. 0,6
Berauciuts 3/216-0,001
5. 2
Beruucnuts log, , 0,09
6. 100
Beruncintp 420%™
7. 2
Berancnuts log,8—log ¢ 2+1log 9
8. 0,79
Haiitu Sin o, eciu cosa =0,61, « € | uemsepmu (0 0,01)
9. . 5 6 -11
Haiigure kopeHb ypaBHEHUS: — 7x = 77
10. 3
Haiinute KOpeHb ypaBHEHHUS: — 6(9 - 5x) =9x+9
11. . . —-6x+21 7
Haiinure HanGonpImii KOpeHb ypaBHEHHS: X = ——10
12. -24
Haiiste KopHy ypaBHenus: x° —24 =-5x B OTBET 3aIMIIATE X, - X,
13. -3
Haiinure xopeHb ypaBHeHHs: +69 —4x =9
14. 10
Haiiinre KOpeHb ypaBHEHUS: log ,(~3+x)=1
15. . T 20
Haiinure kopeHb ypaBHEHUS: ZCOS[BX + E) =—1 (OoTBeT B rpajycax)
16. x<3
Pemnre nepaBencTtBo.  — 3(2x + 1) <—IX
17. X 1 x>3
Pemnre HepaBeHCTBO. | = | <—
(3) 27
18. 1 x=2 0,5
Haiigute kopeHb ypaBHEHHUS: [7j =343"
19. 1,68
Haiigure kopens ypaBaenust 5 =15 (10 0,01)
20. [0,7]
Pemmute HepaBeHCTBO. x° —7x <0
21. | Pemmre Hepasenctso: log,(x—5)<3 (513

Kpurtepuu ouennBanusa 10 -13 «3» 14-17 «4» 18-21 «5»
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3aganus QUi MOATOTOBKH K 3K3aMeHY 10 MaTeMaTHKe 3a 2 ceMecTp

1) YMmerh HaxoauTh Tpeiest QYHKIUH B TOYKE, TPU CTPEMIICHUU K OECKOHEYHOCTH, 3aMeUaTe/bHbIC
TIPEICITbI

2) YMeTh OnepupoBaTh MOHATHIMHU: [IEPBasi U BTOPAst IPOU3BO/IHAS, YMETh HAXOAUTh IIPOU3BOTHBIC
AJIEMEHTAPHBIX (DYHKIUH, YMEHHE BBIYUCIATH MPOU3BOJHYIO CYMMBI, YACTHOTO M TPOU3BEICHUS;
UCTIOJB3ysl CIPABOYHBIC MaTepHajbl; TEOMETPHUUCCKUN M (DU3MYECKHI CMBICI MPOU3BOIHOM,
HAXOJUTh YpaBHEHHUE KacaTelIbHOW K rpaduKy (QYHKIMH, WCCIEIOBATh B MPOCTEHIINX CIydasx
(GyHKIMKM HA MOHOTOHHOCTh, HAXOAUTh HAHOOJbIlIEE U HAUMEHbIIEEe 3HaUeHNUEe (YHKIUIH; CTPOUTH
rpadMKd MHOTOWJIECHOB C HCIIOJIB30BAHUEM armapara MaTeMaTH4YeCKOTO aHajn3a; MPUMEHSTb
MIPOU3BOJIHYIO MPH PEIICHUY 33/1a4 Ha JIBUKCHHUE; PEIIaTh MPAKTUKO — OPHUETUPOBAHHBIC 33/1a4K HA
HauOoJIbIlICe ¥ HAMMEHBIICEe 3HAYCHUS, a TaK )K€ 3aJaud Ha HAXOXXICHUE IYyTH, CKOPOCTH M
YCKOPEHUS;

3) YMeTh onepupoBaTh MOHATHIMH: NIEPBOOOpa3Hasi, ONPE/ICICHHBI HHTErpajl, YMEHHE HaXOUTh
TUIOIIAM U 00BbEMBI (PUTYP C IIOMOIIBIO HHTETPAJIa;

4) YMerb OmnepupoBaTh MOHATHSAMH: CIyYaWHBIA OMBIT, W CIy4ailHOE COOBITHE, BEPOSTHOCTH
CITy4aifHOTO COOBITHSI; YMEHHE BBIYUCIISTH BEPOSITHOCTD C MCIIOJIb30BaHHEM I'paUIeCKUX METO/IOB;
MPUMEHATh (OPMYITBI CIOKEHUS U YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyIy IONHON BEPOSITHOCTH,
dbopmyny bepnymnu, xomOuHaTOopHBIE (akThl U GOPMYIBl TPHU PEIICHUU 3a/]ay; OIEHUBATh
BEPOATHOCTH PEATbHBIX COOBITUH; 3HAKOMCTBO CO CIYYallHBIMU BEIMYMHAMH; pacrpeiesieHue
CIlyJailHOH BENMYMHBI, MaTEMaTH4YeCKOe OXUIAaHWE, JHUCIEPCUS W CpeAHee KBaJpaTUIHOE
OTKJIOHEHHE CIIyYalHOW BEJIMYUHBI

5) YmMerp omepupoBaTh MOHATHUSAMHU: TOYKA, MpsMasi, MIOCKOCTh, OTPE30K, JydY, MIOCKHHA Yrod,
MPOCTPAHCTBO, IBYTPAHHBIA YrOJ, MHOTOTPAaHHBIM yroil; TepeceKarlnuecs, MapaieibHble U
CKPEIMBAIOIINECS TPSIMbIE; MAPAIEIBHOCTh M MEPHEHAUKYISIPHOCTh MPSMBIX U TUIOCKOCTEH,
Yroil MEXAYy NpPSIMBIMH, YTOJd MEXIy MPSAMOH M IUIOCKOCTBIO, Yroll MEXAY TUIOCKOCTSIMH,
paccTossHAE OT TOYKH JO IUIOCKOCTH, PAcCTOSHUE MEXIY TNPSMBIMHA, PACCTOSHHE MEXIY
IUIOCKOCTSIMU; yYMETh HCIIOJIb30BaTh TMPH PEHICHHHM 3a/1ad H3ydyeHHble (aKThl U TEOpPEeMbl
TUTAHUMETPUH; YMEHUE OIIEHUBATh pa3Mephbl 00bEKTOB OKPYKAIOIIETO MUPA;

6) VYmerp omepupoBaTh IMOHATHUAMH: MHOTOTPAHHHUK, CEYEHHE MHOTOTPaHHHKA, KYO,
napaieNienurel, Mpu3Ma, mupaMuaa; ¢Gurypa u MoBEepXHOCTh BpallleHHs, IMIMHAP, KOHYC, IIap,
chepa; cedeHus (GuUTyphl BpalIeHHs; IIOCKOCTh, Kacaromiasics cdepbl, NUINHApPA, KOHYCA;
IUIOIIAJb TOBEPXHOCTH MUPAMUABI, NTPU3MbI, KOHyca, LWIMHApA, cdepbl; o0beM KyoOa,
NPSIMOYTOJIBHOTO  TIapaJUIeIeTuIeia, MUPaMUIbI, MPHU3MBI, IMIIMHAPA, KOHYcCa, Iapa; YMEHHE
n300pakaTh MHOTOTPAHHUKH W Tella BPAIICHUS, UX CEUCHHS] OT PYKH, C MOMOIIBI0 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, TPOU3BEIEHHE BEKTOpPA HA YHWCIIO; HAXOAUTh C IOMOIIBI0 H3YYEHHBIX (OpMyI
KOOP/MHATBl CEpeIMHbl OTPE3Ka, PAaCCTOSHUE MEXIy TOYKAMHU; YMETh BBIOMpATh MOAXOIAIIMMN

H3y‘IeHHBII>'I METOA HJIA pCIICHUSA 3ada4u;

1.HaiiTi npou3BOAHYIO (PYHKIMHM: 1.1y= e"(x2 — 4x) y= 2"( - 2)
12 y:smx+2 y:e :3
COS X e

2. Haiin materpan: 2.1 [(2° -3+4sinxjdx ;  [(38x? —3x+4de” Jdx

2.2 IM J'%/(Z—sinx)z-cosxdx

3sin x-1

3. [Ipuiio:keHue MPOU3BOIHOM:

_ 3 2
3.1.hccrnenoBaTh HA MOHOTOHHOCTD U TOYKH SKCTpeMyMa (yHKIIHIO: y=-x"+6x

3.2.Haiiti HauGonbInee 3HaueHne GyHKIUM Ha oTpeske: Yy =2X° —9x* +12x—2 Xe [0; 3]

4. HaiiTu muiomaab GUrypbl OrpaHMnyYeHHOH JIMHUSIMU

— 2 _
42 y=9-x2, y=0 44 y=2, x=1 x=5

5. 'eomeTpnueckuii n pusnyeckuii cCMbICT NPOU3BOAHONH QYHKIIMM U MHTErpaJjia

— X —
5.1.Haiitu yrnoBoii ko puuueHT kacaTelbHON K rpaduKy (yHKIHUH, y=4e, X =0

5.2. CocTaBUTh ypaBHEHHE KacaTenbHOH K Tpaduky GyHKmn Yy = X° — 2x, Xo =2

5.3.HaiiTu CKOpOCTh IB>KEHMSI MaTEPUAIIBHON TOYKH, B KOHIIE BPEMEHHU {, €CiM 3a7jaH 3aKOH
1
IBHKEHUS S(t) =Int, t= §C€K

5.4.Bb4UCanTh MyTh NPOIICHHBIIN TEJIOM 33 TPOMEKYTOK BPEMEHU [tl, tz], €CJIM U3BECTEH 3aKOH

W3MEHEHUS CKOPOCTH JIBUKEHUS U(t) =12t —3t? OT Hayvaja JIBMKEHUS 10 OCTAHOBKU

6. PemuTh 3a1a4u 110 reoMeTpuu
6.1 B mpsiMoM TIapaJiesenuIieie CTOPOHBI OCHOBAHMUSA 3 M 6 00pa3yroT Mexty coboit yrom 30°,

bokoBas noBepxHoCTh napasuienenunena papua 24. Haiitu ero oobem.

6.2 Anodema npaBUIHLHON YETHIPEXYTOIHHOW MUPAMUIbI paBHA 4, CTOPOHA OCHOBaHHUS 0.
Haiitu miomans 00KOBO# MOBEPXHOCTH MUPAMUIBI.

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

ATUHAPA.
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6.4 Bpricora koHyca paBHa 10, momans ocHoBanus 1277 . Haittu 00beM KoHYCAa.

6.5 OO0bem mapa 2887 . Haiitu miomaap MOBEPXHOCTH IIapa.

6.6 Haiitu ckanspHOE POU3BEAECHUE BEKTOPOB d = (2; 4, 1), 6= (3; 5 7).

6.7 Haiitu nnmuny Bektopa 4B, ecnu A(— 3 4 7), B(— 2. -1 4).

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

6.9 HaiiTu KoopuHaThI cepeHbI OTpe3ka AB, rie A(3; 5; 7), B(3; I - )

7. HaiTh BepOSATHOCTDH CJIYYAHHOT0 COOBITHS.
7.1 HWrpanbHyro KOCTh (KyOuK) Opocwiin oauH pa3. KakoBa BepOSTHOCTH TOTO, YTO BHITAJIO
0oitee 304KOB?

7.2 B cnyyallHOM OSKCIIEpUMEHTE CUMMETPUYHYIO MOHeETYy OpocaroT nBaxnabl. Haiigute

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

7.3 B cOopuuke OmieroB mo ¢usuke Bcero 20 OuneToB, B 6 U3 HUX BCTPEUAETCS BOMPOC MO
ontuke. Haiiiure BEpOSATHOCTh TOTO, YTO B CIIy4ailHO BBIOpAaHHOM Ha SK3aMeHE OuseTe
HIKOJILHUKY HE BCTPETUTCS BOIIPOC 00 OINTHKE.

74 B cpenneM u3 100 apOy3oB, mocTynmuBIIMX B TpoAaxy, 35 Hecnensix. Haiiaurte
BEPOSITHOCTh TOTO, YTO OJMH KYTUICHHBIA ap0y3 OKaXKETCS CIIEIbIM, HE CIIEeNIbIM?

7.5 HexkoTopblil ONBIT MPOU3BOIUTCS 8 pa3, BEPOSITHOCTh MOSBIICHUS OIbITA TOCTOSIHHAS

BennunHa U paBHa 0,6 KakoBa BEpOsSTHOCTB, YTO COOBITHE IPOU3OIAET POBHO 5 pa3?

7.6 HaliTu MaTeMaTnyecKkoe 0’KMJIaHUE U CPEAHEE KBAIPATUYHOE OTKJIOHEHUE CIy4aillHOU

BCJIMYHHBI, €CJIM OHA 3aJaHa 3aKOHOM PaCIpCaACIICHUA:
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[IpumepHbIe OMIETH 2 cCEMecTp

I'AIIOY CO «KpacHoy(puMcKHil arpapHbIil KOJUIEIA»

YrBepxaar:
PaccmoTpeno Ha SK3AMEHALIMOHHBINA BUJIET Ne 1 3aMECTHUTEIb
3aceJaHuM LIMKJIOBOI JUPEKTOpa 1o
KOMUCCHH, [0 TUCHUIUIMHE: MaTeMaThKa yueOHoit paboTe
€CTECTBEHHO-HaYYHbBIX or « »12.20 T
JTUCIUTUTIH cnenuanbHocTh 21.02.19. 3emiieycTpoiicTBO
[IpoTokon Ne kypc 1, 2 cemectp

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

YciaoBus BbINOJHEHUS 3aJaHUA

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

3axanue
. e* -3
1. Haiigure npousBoanyto GyHkuuu: Y = ——
e
2. Haiitu uarerpan: J‘ x“dx (X3 +2= t)
' pait x3+2

3. HccnenoBaTh Ha MOHOTOHHOCTh M TOUYKM BKcTpemyMma (yHkuuu. Halitm skctpemym (yHKUIMN
y = 2x* —8x

. . 1
4. HaiiTu ruiomaas Gurypsl OrpaHU4eHHON JTUHUSIMHU: Y = ——, X=-4, X=-2
X

5.Haiftu yrnoBoii koapduuueHT KacaTeqbHOW K rpaduky QyHKIUH Y = f(X), B TOYKE X,

y =3x7, X, =1

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

7.Pemntes 3amauy: B ciaydyallHOM SKCIEpUMEHTE CHMMETPUUYHYIO MOHETy OpocatoT aBaxkasl. Haiinure
BEPOSATHOCTH TOT'0, YTO 00a pa3a BBINAJET PEIIKa.

8. HaiitTm MaTemMaTHYeCKOe OKUAHKE U CPETHEE KBAPATUIHOE OTKIIOHEHHUE CITYYaiiHON BEJIMYUHBI, €CITN
OHa 3a/1aHa 3aKOHOM PacCIpeaeIeHUs:

X|1 |2 |4]5
P101/03|n|0,2

« » 20 T. CocraBun mpenonasarens: [IpocBupoBa O.U
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T'AIIOY CO «KpacHoypumckuii arpapHblii  KOJJIEIAO

YT1Bepxkaaiw:
Paccmotpeno Ha 3K3AMEHAIIMOHHBIN BUJIET Ne 2 3aMECTUTENb
3aceJaHUH LIUKJIOBOM JTUPEKTOpa 1o
KOMUCCHH, [0 JTUCIWIUIMHE: MaTeMaTHKa yueOHoii paboTe
€CTECTBEHHO-HAYYHBIX oT « »12.20 1.
JTUCLUTLTUH cnenuanbHocTh 21.02.19. 3emiieycTpoicTBO
ITpoTokomn Ne kypc 1, 2 cemectp

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

YciaoBus BbINOJHEHUS 3aaHUA

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

3ananue
. 3Xx+4
1. Haligure mpon3BOgHYIO PyHKIMH: Y = =%
—X
2. Haiitu unTerpan: JM (COS X = t)
. “Jcos?x+9

3. Haiitit HanGombinee 3HaueHne GyHKIMH Ha OTpeske X € [a; 6]
y =2x> —9x* +12x -2 xel0; 3]

4. Haiity nomas GUrypbl orpaHUYeHHON TMHUAMI: Y = 6X — X, y=0

5. CocraBuTh ypaBHEHHE KacaTellbHOM K rpaduky pyHkipn y = f (X) 6 mouke X,

y =x°-2x, X, =2

6. Pemnth 3amady: BbicoTa mpaBUIBHON YETHIPEXYroJbHOM nupamuabl 12, cropoHa ocHoBanus 8. Haiitu
00BeM MUpPaMU/IBL.

7.Pemmnts 3amauy: Jlena nBaxkasl OpocaeT urpainbHbi KyOuk. B cymme y Hee Beimasno 11 ouxos. Haitnure
BEPOSITHOCTH TOTO, YTO ITPH BTOPOM OpOCKE BBINAJIO 6 OUKOB.

8. HaiiTu MaTemaTueckoe OXKNJaHUC U CPCAHCC KBAIPATUIHOC OTKJIIOHCHUC CJ'Iy‘-IElfIHOfI BCIIMYHHBI, CCIIN
OHa 3a/laHa 3aKOHOM pacCripCaciICHusd:

X112 |4 |68
P|103[01|n |02

« » 20 1. Cocrasun npenogasateins: [Ipocsuposa O.U.
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KpuTtepun onieHMBaHusS HA IK3aMeHe.

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

1 — 5 npaBWIBHO pEIIEHHBIX 3aJJaHUM.

CTyleHT NOKeH YMETh OINEepUpOBaTh MOHSTHSAMHU: METOJ J10Ka3aTelIbCTB,
QITOPUTM  pEIIEHUA  3a]ay; ONpeleJeHUue, CBOMCTBO, JOKAa3aTelbCTBO,
pPaBHOCHJIbHBIE (POPMYIIUPOBKH;

yMeHHE (POpMYJIUpPOBaTh OOpAaTHOE U MPOTUBOIOJIOKHOE  YTBEP)KIEHUE,
MPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI; MPOBOAUTH JOKa3aTEIbHbIE PACCYKICHUS

IIpu pCHICHHUH 3a/1a4, OCHUBATH JIOTHYCCKYIO IIPAaBUJIbHOCTD paCCY}KIIGHI/Iﬁ
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Ne OTBET
Hroroselii TecT 3a 2 cemecTp.

1 | @=(13-5) u é =(-2,-3) Toraa ckansApHOE MPOU3BEICHHE PABHO -11

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

3 Mpexen i x? —4x+8 i x> -4 I.ms,in15x -5

penen QyHKIUH _ — -
Im—_ Mgy oprr M 5y 15 -3

4 | Haiitn y'(l), ectn Y =(x*+7)-Inx y =12 +2x°® - 3x° 8 -3
Haiitir y'(0), ecmn y = (1-17x)?  y =15arctgx -204 15
Bropas npousBozgHas Y’ Gynkiuu Y = 23+ 7X —14X° -28
Haiitn yrioBoit koshduiuenT kacaTebHol B Touke X, = 2, Y = 25 —16X +9x° 20

7 | HaiiTi ckOpOCTb JABIIKEHHSI TOUKH B KOHIIE 2 CEKYHJIbI, €CITH TOYKA JIBHXKETCS IO 11

1 1
3akony s(t)= 5t3 + Et2 +5t+7

8 | Haiftu 3HaueHue QyHKIMH B TOUKE MAKCUMYM WJIM MUHUMYM; HauOOJbIlee WIN -10 -11
HauMEHbIIIee 3HaUeHUE (PYHKIIMU Ha OTPE3KE [0;2], ecmn Y =2x%—9x* +12x 15 -15 -10

9 2 16
Borurciants J. 6x°dx

0

10 | Haiitu mwiomams (burypsl, OrpaHUYECHHON JTUHUAMU Y = x® —x, x=1, x=0, y=0 0,25

11 | Haiftu myTh, IpOiICHHBINA TOUYKOM 3a 3 CEKYH/IbI, €CJIM CKOPOCTh MaTepHaIbHON 18
TOYKH, JIBIXKYIICHCS PSMOJIMHEHHO, paBHa V = -2t +9

12 | B notepee yyactByet 700 OuietoB, u3 HuX BeIMTphIIIHBIX 100. KakoBa 6 0.86
BEPOSTHOCTb, YTO KYIUICH, IPOUTPHIIIHBIA OHIIET 77
N3 100 yyamuxcs B knacce 20 cnenanu npuBuBku. Haynauy BeIOMpatoT yuyeHHKa. 0,2
KakoBa BeposITHOCTB, 4TO BEIOpaI YYeHHKa, KOTOPOMY OblJIa C/IeJaHa MPUBHUBKA
KaxoBa BepOSITHOCTh MOSIBIIEHUSI OJTHOTO U3 1)HECOBMECTHBIX COOBITUI A 1 B 0,8
2) He3aBUCUMBIX cOObITHI A U B, ecrin p(A) =03 ; p(B) =0,5 paBHa 0,15

13 | 3akoH pacnpeneneHNs BEPOSTHOCTEH JUCKPETHON CIyYaiiHOW BETHUUHBI X UMEET 0,5
Buj. Haittu p, M(x), J1(x) x|4|/6 |9 6,2

plp|01]04 5,56

14 | TInomaapr moBepxHOCTH KyOa 294, Torna ero o0bem = 343
[IpssMoyronbHBIN Napasuienenune IMeeT pa3Mepbl: AJIMHa 22¢M, IIUpHUHA 8CM, 1200
BbIcoTa 20cm. Haiitu moniais 60KOBOM MOBEPXHOCTH, 00bEM Mapajuieenumea 3520
BricoTa mpaBHIIbHON YeTHIPEXYTONBHON MTUPAMUIBI 25CM, a CTOPOHA OCHOBAHHMS 1200
12cm. Haiitu 00beM mupaMuib.

15 | OceBoe ceueHne UIMHAPA KBaIpatT co cTopoHoi 12cM. Haiitu mutomaap noaHo#i 216
MMOBEPXHOCTH IMWIMHJPA U 00BEM IIIMHAPA (YUCJIO 77 B OTBET He MUCATH ) 432
O6pa3yromias konyca paBHa 313cm, BeicoTa KoHyca 312cm. Haittu mtomanb 7825
OOKOBOI TIOBEPXHOCTH KOHYCa, 00heM KOHYCa (YHCJI0 77 B OTBET He MUCATH ) 65000

16 | Haittu 00BEM I11apa pagnycom 9cM, TUTOIIAAb TOBEPXHOCTH I1apa (YMcI0 7 B 972
OTBET He MUCATH ) 324
[Tap panuycom 72cMm nepenuBaroT B Mapuku paanycoM 12cmM.CKOIBKO MOTyUUTCS 216

11apUKOB?

Kpurepun onenuBanust 8 —10«3» 11 -13 «4» 14 -16 «5»
Herounble OTBETHI OKPYTIIIEM JI0 COTHIX
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