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PaGouas mporpamma oOmieo0pa3oBaTenbHON AUCHUIUINHBI «MaTemaTtuka» paspaboTaHa
Ha OCHOBE:

— TOpuMepHOM  pabodeil  mporpamMMmbl  00mIe00pa30BaTEIbHOM  JUCHUILIMHBI
«Marematuka» Uit TpoEeCcCCHOHATBHBIX  O00pa30BaTEIbHBIX  OpPTaHHU3AIUH,
yTBEPKJIEHHON Ha 3acenanun CoBeTa MO OLEHKE COJEp)KaHMsS M KauecTBa MPUMEPHBIX
pabouux mporpaMMm o00IIe00pa30BaTEIBLHOTO M COLUAIBLHO-TYMAHUTAPHOTO IIMKJIOB
cpenHero npodeccuoHanbHOTO 00pa3oBaHus, TPoTokoa Ne 14 ot «30» Hos0ps 2022 T.
(MUPI10O),

— (enepasibHOIO TOCYJApCTBEHHOIO CTAaHAApPTa CpPEIHEro Mpo(eCcCUuOHAIBHOIO
oopazoBanust s YITIC 38.00.00 m mpoduist mpodeccuoHanbHOTO 00pa3zoBaHUS
CIIEMAIBHOCTEN IO MPOrpaMMe MOJATOTOBKU CHELNUAIMCTOB CPEAHETO 3BEHA CPEIHETO
npodeccuonansHoro odpazosanus (IIIICC3 CII0),

— ¢ yueroM Paboueii mporpammbl BocnuTaHus no cneruanbHoctu 38.02.08 Toprosoe
JEN0

Opranuzanust pazpadotunk: ['AIIOY CO «KpacHoyhumckuii arpapHbIii KOJJIEIE»

Paszpadoruuk: _IlpocBupoBa QOuabsra HWBaHOBHA, mnpenojaBaTelb  BbICHIEH
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1. OBLIAA XAPAKTEPUCTUKA PA}BO‘IEI\/JI I[TPOI'PAMMBI
OBILEOBPA3OBATEJIbHOUN JUCLIUIIJIMHBI

MareMaTHuKa

1.1. Mecto AMCUMILTHHBI B CTPYKTYype npogeccuoHaIbHOI
o0pa3oBarteabHoil mporpammbl CIIO:

OobmeoOpa3oBaTenbHas IuCHUIUIMHA «Martematukay sBIsETCS 00s3aTeNbHOM
4acThio 00111€00pa30BaTEIHHOTO IIUKIIa 00pa30BaTeIbHON MPOrPaMMBbl B COOTBETCTBUU C
®I'OC cnenunansHoctu 38.02.08 Toprosoe aemno

1.2. e u muIaHUpyeMble Pe3yJbTAThl 0CBOCHUS JUCHUIIIMHBI:

1.2.1. Heanb (uCUMIIAHBI

CopepxaHue MpOrpaMMbl 00IIe00pa30BaTENbHON NUCIUIUTMHBI «MaTemMaTHKay
HANpaBlIEHO Ha JOCTWKEHHE pE3yJbTaTOB €€ W3YYCHHS B COOTBETCTBHH C
tpeboBanusiMu @I'OC COO c¢ yuerom mnpodeccuoHanbHoi HampasieHHocTd PI'OC
CIIO.

1.2.2. Ilnanupyemble pe3yJibTaThbl OCBOEHHUSI 001e00pPa30BaTeIbHON JUCIMILIIMHBI
B coorBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO
Oco0oe 3HaueHne aucuIuIMHa uMeeT npu popmupoBanuu u pazsutur OK u 1K

Ilaanupyemble pe3yJibTaThbl 00y4eHust
O0ne KOMNEeTeHI N

O0mue JucuMnianHapHbIe

OK 01 Bwi6upatb - TOTOBHOCTb K TpyAY, OCO3HAaHME |-BIaJETh METOJAMHU J10KAa3aTEIbCTB, aJITOPUTMaMU
CHoCOOBI PelIeHus [IEHHOCTH MacTepCTBa, TPYyA0I00ue; pelieHns 3a1a4; ymeHue GopMyaupoBaTh

3a1a4 - TOTOBHOCTh K aKTHBHOMW JAESITEIHHOCTH | OTIPEACTCHH, AKCHOMBI U TEOPEMBI, TPUMEHSATh UX,
npodeccuoHaIbHOMI TEXHOJIOTHUECKON u COIMANIbHOM | IPOBOANTH JOKA3aTEeNbHBIE PACCYXKACHUS B XO/I€
JIeATEbHOCTH HaIpPaBJIEHHOCTH, CHOCOOHOCTH | PEIIeHNUS 3a/1aY;

MIPUMEHHUTEIBHO K WHHUIAUPOBAT, IUTAHUPOBATh U | - YMETh OTIepHPOBATH MOHATHIMU: CTCIICHb YHCTIA,
Ppa3IUYHbIM CaMOCTOSITENIFHO ~ BBIIOJIHATH  TaKYIO | TIorapu(M YUCIa; YMCHHE BBITOTHATH BEIYUCICHHUE
KOHTEKCTaM JIeSITEIbHOCTD; 3HAYCHUH 1 IPeoOpa30BaHus BRIPAXKCHUN CO

- UWHTEpeC K pasnuuHbIM  cdepaM | creneHsaMu u torapudmamu, mpeodpa3oBaHusL
NpoQeCCUOHANTBHON JeSITEIbHOCTH, JPOOHO-PAIMOHATBEHBIX BRIPAYKCHHI;

OBajicHHe YHUBEPCAIBHBIMH YYCOHBIMH | - YMETh OTIEPHUPOBATH TOHATHSIMU: PAallHOHAIBHBIC,
MMO3HABATEILHBIMU JICHCTBUSMU: HUppanoOHANIbHEIE, TOKa3aTeIbHbIE, CTEIIEHHBIE,

a) 6a30BbIe JIOTHYECKHUE ACHCTBUS: norapuMuyecKre, TPUTOHOMETPUIECKHE

- CaMOCTOATENhHO (HOPMYIHPOBATh U | ypPAaBHEHUS M HEPABEHCTBA, UX CHCTEMBI;
aKTyaJIM3HpPOBAThH npo0eMy, | - yMeTh OTIepUPOBATH OHATHUAMU: (HYHKITHS,
paccMaTpuBaTh €€ BCECTOPOHHE; HeTpepbIBHAS (QYHKIIVSI, TPOU3BOTHAS,

- yCTaHaBJIUBATD CYIIECTBEHHBIH | MEpBOOOpa3Hasi, ONPEACICHHBI HHTETPAIT, YMETh
MPU3HAK WA OCHOBaHUS JUISA CPaBHCHHUS, | HAXOJAHUTH IPOU3BOIHEIC JIEMEHTAPHBIX ()yHKIIHH,
Kiaccu(UKau U 0000ICHHS; HCIIOJIBb3YS CIIPABOYHBIE MaTepUabl; UCCIEI0BATD B
- OompeieNATh UENH  JeATEIbHOCTH, | IPOCTEHIIHNX clydasix QYHKIUN HA MOHOTOHHOCTB,
3aJaBaTh MapaMeTpbl W KPUTCPUHM UX | HAXOJWTh HAUOOJBIINE U HANMECHBIINC 3HAYCHUS
JIOCTHXKEHHUS; (GhyHKUMN; CTPOUTH Ipa) UK MHOTOUIICHOB C

- BBIBIATH  3aKOHOMEPHOCTH W | HCIIOJIB30BAaHHEM allllapaTa MaTeMaTHIECKOTO
MPOTHBOPEYHS B  PacCMaTPUBACMBIX | aHAIM3a; IPUMEHATH IPOU3BOJHYIO TIPH PEIICHUH




SIBIICHUSAX;
- BHOCHUTb KOPPEKTHUBBI B JESTEILHOCTD,
OIICHUBATH COOTBETCTBHE PpE3YNIbTAaTOB
[eNsIM, OIICHWBATh PHCKH IOCIEICTBHI
JIeATEeIIbHOCTH;

- pa3BHUBaTh KpeaTHBHOE MBIIIICHHUE TPH
peleHnH )KHU3HEHHBIX IPo0IIeM

0) 6a3oBBIC HCCIIEI0OBATENBCKIE
NCUCTBUSL:
- BJIAJIETH HaBLIKAMH yueOHO-

HCCJIEI0BATEIIbCKOM 5 NIPOEKTHOM
JIeATEBHOCTH, HABBIKAMM Pa3peLICHUS
npobiiem;
- BBIABIATH
CBI3W W
BBIJIBUTaTh

TIPUYUHHO-CIICICTBCHHBIC
aKTyaJm3HpoBaTh  3a1ady,
THIOTE3y €€  peIICHHS,
HaXOINTh apryMeHTHI IS
JIOKA3aTeNbCTBA CBOMX  YTBEPXKICHUMA,
3amaBaTh MMapaMeTpbl H  KPUTEPHUH
pelcHHS;

- aHaJ'H/I?;I/IpOBaTI) l'[OJ'Iy’-IeHHI)IC B XO0I€
pemeHI/m 3aa4yu pe3yHbTaTLI,
KpI/ITI/I‘-IeCKI/I OLUCHHUBATH nux
JIOCTOBEPHOCT, MPOTHO3UPOBATH
N3MCHCHHUC B HOBBIX yCJ'IOBI/ISIX;

-- yMeTh TMEPEeHOCHUTh 3HAHHUI B
MIO03HABATEIFHYIO " MIPAKTHICCKYIO
00/1aCTH KU3HEIEATEILHOCTH;

- yYMeThb HWHTECTPHUPOBATh 3HAHWUA U3
pa3HBIX IPEIMETHBIX 00JacTel;

- BBIABHTATh HOBBIC WIICH, IpeIarath
OpI/IFI/IHaHI)HI)Ie noaxoabl 1 pemeHI/m;

A CIIOCOOHOCThP HMX WCIIOJb30BaHUSI B
M03HAaBaTEJILHOMN u COILMaJIbHOU
MPaKTHUKE

3ajla4 Ha JBIKCHUE; PEIIaTh MIPAKTHKO-
OpPHEHTHPOBAHHbIE 3a]]a4y Ha HAaHOONbIINE U
HauMEeHbLINE 3HAUYCHUs, HA HaXOXKICHHE ITyTH,
CKOPOCTH M YCKOPSHUS;

- YMETh OIIEPUPOBATh MOHATUAMU: PallMOHATbHAS
(GyHKUOWSA, TOKa3zaTeNbHast (PyHKIHS, CTeTIeHHAS
¢byHKUMSA, TorapupMIIecKas QyHKIN,
TPUTOHOMETpUIECKHe PYHKINHU, OOpaTHBIC
(YHKIMH; YMEHUE CTPOUTH IpadyKu H3yUEHHBIX
(YHKIMIH, HCTIOJIB30BATh IPa KK TIPH N3YyYECHUH
MIPOLIECCOB U 3aBUCUMOCTEH, IPU PELICHUH 33/1a4 U3
JpYrux yuyeOHBIX IPEIMETOB U 3a]a4 U3 PeaIbHOM
YKM3HU; BBIpaKaTh GOPMYJIaMHU 3aBUCIMOCTH MEXIY
BEJINYMHAMUY;

- YMETh pelIaTh TEKCTOBBIC 3aa41 Pa3HBIX TUIIOB (B
TOM YHCIIe Ha TIPOLICHTHI, IOJIM U 9acTH, Ha
IBHKEHHUE, pabOTy, CTOUMOCTB TOBapOB M YCIIYT,
HAaJIOTH, 3aJla4d M3 00JIaCTH YIPaBJICHHS TMYHBIMH U
CeMeWHBIMU (PMHAHCAMU); COCTABIIAThH BBIPaKCHHUS,
ypaBHEHHSI, HEPABEHCTBA U X CUCTEMBI 110 YCIIOBHIO
3aJ]a4M, UCCIIEIOBATH MOJYYEHHOE PEeLIeHHe U
OLICHMBATbh NPaBIONOJO0HOCTh PE3YIILTATOB;

- YMETh ONIEPUPOBATH MOHATHIMU: CPEAHEES
apudmeTHyeckoe, MeJuaHa, HaubobIee U
HavMEHbIIIee 3HAUCHHsI, pa3Max, JIUCIIEPCHs,
CTaHJAapTHOE OTKJIOHEHHE YUCIOBOTO Habopa; yMeTh
U3BJICKATh, HHTEPIPETUPOBATE HHPOPMAIHIO,
NPECTaBICHHYIO B TA0JIMIAX, HA JHATPaMMaXx,
rpadukax, OTpa)karoly0 CBOHCTBA PeabHBIX
MPOLIECCOB U SBJICHHH; MPEICTABIATE HHPOPMALIHIO
C IOMOILBIO TaOJHI] U JHArpaMM; HCCIEI0BATh
CTaTHUCTHYECKUE JIAHHBIE, B TOM YHCIIE C
NpUMEHEHHEM Tpa(UuuecKuX METOIOB U
JNIEKTPOHHBIX CPEJICTB;

- YMETbh ONIEPUPOBATH MOHATHIMH: CIIy4alHBIN ONBIT
U CllydaifHoe COOBITHE, BEPOSTHOCTH CIy4aitHOro
COOBITHS; YMEHHE BBIYUCISITH BEPOSTHOCTD C
UCIIOJIB30BaHHEM IpaHYECKUX METOIOB,;
NPUMEHATH (POPMYITBI CIIOKSHUS U YMHOXKEHHUS
BEPOSATHOCTEH, KOMOMHATOPHBIE PAKTHI U (POPMYITBI
NPH PELICHNH 3a]1a4; OLICHUBATh BEPOSTHOCTH
peaNbHbIX COOBITHI; 3HAKOMCTBO CO CITy4aifHBIMH
BEJIMUMHAMU; YMEHHE IIPUBOIUTH IPUMEPHI
NPOSIBJICHUSI 3aKOHA OOJIBLINX YKCEI B TPUPOIHBIX U
0OI1IeCTBECHHBIX SBJICHHSX;

- YMETbh ONIEPUPOBATH MOHATHAMH: TOUKA, IPSIMasi,
IUIOCKOCTB, ITPOCTPAHCTBO, IByTPaHHBIN YToJI,
CKPEIIMBAIOLIHECS MTPSIMBbIE, MAPAIUICILHOCTD U
MIePIEHANKYIISIPHOCTD HPSIMBIX U TUNIOCKOCTEH, YToJl
MEXIY MPSIMBIMH, YTOJI MEXLy IPSIMOH 1
TUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH,
paccTosHUE OT TOYKH 10 IIIOCKOCTH, PaCCTOSTHHE
MEXIY MPSIMBIMH, PACCTOSHUE MEXKTY TUIOCKOCTSIMH;
yMEHHE HCI0JIb30BaTh IIPH PEIICHUH 3a1a4
n3y4yeHHble (PAKThI U TEOPEMBI UNIAHUMETPHH;
yMEHHE OL[CHUBATh pa3Mepbl 0OBEKTOB
OKPYKaIOIIero MUpa;

- YMETbh ONIEPUPOBATH MOHATHIMH: MHOTOTPAaHHHUK,
ceyeHHe MHOTOrpaHHUKa, Ky0, Iapajulelienumnes,
pu3Ma, IupaMua, Gurypa u noBepxHoOCTb
BpalleHusl, IWIMHADP, KOHYC, ap, cepa, CeYeHUs
(Urypbl BpalieHus, IO0CKOCTh, Kacatomascst cepsl,
LJIMHPa, KOHYCA, TUIONIA (b TOBEPXHOCTH




MTUpaMUbl, IPU3MBbI, KOHYCA, LIMIMHIPA, TUIOMIAb
cdepsl, 00beM Ky0a, PSIMOYTOJILHOTO
TapaJuIeNenuIe1a, MUPaMUAbl, TPU3MBbI, IIIUHADPA,
KOHYca, [IIapa; yMEHNE H300paxaTh MHOTOTPAHHUKN
1 TIOBEPXHOCTH BPAIICHNUS, X CEUCHUS OT PyKH, C
TIOMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB 1
3JIEKTPOHHBIX CPEJCTB; YMEHNE PAcIO3HABATh
CHMMETPHIO B IPOCTPAHCTBE; YMEHUE PACIIO3HABATH
MIPaBUJIbHbIE MHOTOT'PaHHUKHY;

- YMETh ONIEPUPOBATH MOHATHIMU: JIBIIKCHHUE B
MIPOCTPaHCTBE, NOAO0OHBIE (PUTYPHI B IPOCTPAHCTBE;
HCIOJIb30BaTh OTHOIIEHUE IIJIOIIAeH MOBEepXHOCTEH
1 00BEMOB ITOJJOOHBIX (DUTYp MPH PEIICHHUH 3a]a4;

- YMETb BBIYHUCIIATh TEOMETPUIECKIE BEITMIUHBI
(mmmHA, yTouI, IIonans, 00seM, IUIOIAAb
MTOBEPXHOCTH ), UCTIONIB3YS H3YUCHHBIC (POPMYIIBI U
METOJBI;

- YMETbh OTIEPUPOBATH MOHATHAMHE: IPAMOYTOIbHAS
cHCTeMa KOOPAMHAT, KOOPJAMHATHI TOYKH, BEKTOP,
KOOPJAMHATHI BEKTOPA, CKAJIPHOE MPOU3BEICHHE,
yToJl MeXAY BEKTOPaMHU, CyMMa BEKTOPOB,
NpOM3BEICHIE BEKTOpA HA YUCIIO0; HAXOJUTh C
HOMOIIIBIO U3YYEHHBIX (POPMYII KOOPANHATHI
CepeAMHBI OTPE3Ka, PACCTOSHUE MEXAY JBYMS
TOYKaMHU;

- YMETh BBIOMPATh MOIXOIAIINH N3yIEHHBIH METO
JUISL pEeIICHNS 3aJa49H, PacIio3HaBaTh
MaTeMaTH4ecKue (GaKThl 1 MaTEMAaTHIECKUE MOJICTIH
B IIPUPOJIHBIX U OOIIECTBEHHBIX SBICHUAX, B
HCKYCCTBE; YMEHHUE MIPUBOJNUTH IPUMEPHI
MaTeMaTU4YE€CKUX OTKPBITHH POCCUHCKON 1 MUPOBOU
MaTEMaTUYECKON HAYKH.

- YMETbh ONIEPUPOBATH MOHITHIMHU: ONIPEACIICHUE,
aKCcHOMa, TeopeMa, CIIICTBUE, CBOMCTBO, IPU3HAK,
JIOKa3aTebCTBO, PABHOCUIIbHBIE (DOPMYIINPOBKH;
yMeHHe GOpMyIHpOBaTh 00paTHOE U
TIPOTUBOIIOIOXHOE YTBEP>K/IECHHE, IPUBOUTH
MIPUMEPBI U KOHTPIPUMEPBI, UCIIOIb30BaTh METO
MaTeMaTH4eCKON MHAYKIINH; TPOBOIANTD
JIOKa3aTeNbHBIE PacCyXICHNS TP PEICHHUH 3a/1ad,
OLICHNBATD JIOTHYECKYIO TPABUIEHOCTD
paccyXaeHuit;

- YMETbh ONEPUPOBATH MOHATHIMHU: MHOXKECTBO,
MOJIMHOKECTBO, OIIEPAIlMH HaJ MHOXXECTBAMHU;
YMEHHE UCIIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
ammapar AJIs OMUCAHUS PEATbHBIX MPOIECCOB
SIBJICHHI TIPH PELICHHUH 3214, B TOM YHUCIIe U3
JPYrux yueOHbIX MPEIMETOB;

- YMETb ONIEPUPOBATH MOHATHAMHU: Tpad, CBI3HBINH
rpad, nepeBo, MK, Tpad Ha IIIOCKOCTH; YMEHHE
3aJ1aBaTh U OIMCHIBATH Ipadbl pasIMuHbBIMA
CIIoco0amMu; MCIIOIb30BaTh Tpadbl IPU pelIeHUH
3ajay;

- YMETh CBOOOHO ONIEPHUPOBATH MOHATHSIMHU:
coyeTaHue, IepeCTaHOBKA, YHCIIO COYCTAaHUH, YHCIIO
nepecTaHoBoK; OmHOM HrproToHa; ymeHue
MIPUMEHSTh KOMOMHATOPHBIE (DAKTHI U pacCy KACHHS
JUTS pEIeHNUs 3a/1a4;

-yMETb OTIEPUPOBATh MMOHATHSIMHU: HATYPAIbHOE
YHCIIO, LIEJI0€ YUCII0, OCTATOK MO MOIYIIIO,
pannoHaIbHOE YHCII0, UPPALIMOHAIBEHOE YHCIIO,
MHOKECTBA HAaTYPaJbHBIX, LEIIbIX, PALIHOHAIIBHBIX,
JCUCTBUTEIIHHBIX YHCEJ; YMEHUE UCTI0JIb30BATh




MIPU3HAKH AETUMOCTH, HAMMEHBIINH 001
JIeTIUTEIIb U HaMMEeHbIee o0liee KpaTHOe, aJITOPUTM
EBKimza npu pereHny 3a1a4; 3HAKOMCTBO C
Pa3IMYHBIMH ITO3UIUOHHBIMH CHCTEMaMHU
CUHUCIICHUS;

- YMETb CBOOOHO ONIEPHPOBATH MOHATHIMH:
CTEIEHb C IETBIM IT0Ka3aTeIeM, KOPEHb
HaTypaJbHOH CTENICHNU, CTETICHD C PALOHATBHBIM
TIOKa3aTeJieM, CTEeTeHb C JISHCTBUTEIILHBIM
(BelecTBEHHBIM) TTOKa3aTeseM, Jorapudm yuca,
CHHYC, KOCHHYC M TAHT'€HC POHU3BOJILHOTO YHCIIA;

- YMETbh ONEPUPOBATH MMOHATHIMH: TOXKIECTBO,
TOXKIECTBEHHOE IIPeoOpa3oBaHUe, ypaBHEHHUE,
HEpPaBEHCTBO, CHCTEMa YPaBHEHUI U HEPABEHCTB,
PaBHOCHIIBHOCTh YPaBHEHUII, HEPABEHCTB M CHCTEM,
panroHaIbHBIE, HPPALMOHATIBHEIE, TOKA3aTEIbHbIC,
CTENICHHbIE, JIOTapU(PMUIECKHE,
TPUTOHOMETPHUYECKHE YPAaBHEHHS, HEPAaBEHCTBA U
CHCTEMBI; yMCHHE PElIaTh YPaBHEHUs, HEPAaBEHCTBA
Y CUCTEMBI C TIOMOILBIO Pa3IUYHBIX TIPHEMOB;
pelars ypaBHEHUs, HEPaBEHCTBA M CHCTEMBI C
napaMeTpoM; IPUMEHSTh YpaBHEHHs, HEPaBEHCTBA,
UX CHCTEMBI JUIS PEIICHHs] MaTeMaTHYECKUX 331a4 U
3aj1a4 U3 pa3IM4HbIX 00JacTell HAayKH U PeaIbHOM
KH3HU;

-yMeTb CBOOOIHO ONIEPHUPOBATH MOHATHAMU: TpaduK
¢yHKIMH, 0OpaTHAS QYHKIUSA, KOMIO3HITUSL
¢GyHKIMH, TMHEHAS QyHKINSA, KBagpaTHIHAas
(GYHKIMA, cTeTIeHHast QYHKIMSA C LEIBIM
MI0Ka3aTesieM, TPUTOHOMETPHUYECKHE (QYHKIINH,
0OpaTHBIE TPUTOHOMETPHUIECKUE (QYHKITHH,
HoKaszaTesbHas 1 JorapudmMuueckas QyHKIHH;
yMEHHE CTPOUTH rpaMKu (HYHKIHH, BBINOIHSITH
npeoOpa3oBaHus rpaUKOB QYHKIIMHI;

yYMEHHE HCIO0JIb30BaTh rpaduku QyHKIUHA 115
U3Y4EHUsI IPOLIECCOB U 3aBUCUMOCTEH NPU pEeLICHUH
3aj1a4 U3 ApYTuX y4eOHBIX MPEIMETOB U U3
peanbHON JKU3HM; BBIpaXaTh (popMynamu
3aBUCHMOCTH MEX/y BEINYNHAMU;

yMEHHE CBOOOIHO ONEPHPOBATH OHITHSIMH:
YETHOCTh (DYHKIMH, IEPHOANIHOCTD (DYHKIIUH,
OTPaHWYEHHOCTH (PYHKIIMH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (YHKIMH, HanOoJblIee 1
HavMeHbllIee 3HaueHHs QYHKIMH Ha IPOMEXYTKE;
yMEHHE TIPOBOJIUTh HCCIIEIOBAHNE (DYHKIIH;
yMEHHE HCII0JIb30BaTh CBOICTBA U rpaduKu
(GhyHKOMR 171 perieHus ypaBHeHNH, HEPaBEHCTB U
3aj1a4 C IapaMeTpaMu; n300paxarh Ha
KOOPJIMHATHOW INIOCKOCTH MHOXKECTBa PEIICHNH
ypaBHEHHI, HEPABEHCTB U MX CHCTEM;

- yMETh CBOOO/IHO OIIEpHUPOBATH ITOHSATHIMHU:
TI0CIIEI0BATENILHOCTD, apu(MeTHIECKast Iporpeccus,
reoMeTpuyecKas mporpeccusi, 0eCKOHEUHO
yOBbIBatoIIasi FeOMETpUUECKas IPOTPECcCHsi; yMEHHE
3a1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHUCIIE C
TIOMOIIBIO PEKYPPEHTHBIX (OPMYII;

- YMETh OTIEPUPOBATH MOHATHIMU: HETPEPHIBHOCTD
(yHKINH, aCHMITOTHI rpaduka GyHKINH, TIepBast U
BTOpas MPON3BOHASL (PYHKIINU, TEOMETPHUUCCKUN
(U3MYECKNI CMBICI IPOU3BOIHOM, IIEpBOOOpa3Hasi,
OIIpe/IeICHHbII UHTETpaj; yMEHHE HaX0IUTh
acUMNTOTHI Tpaduka QyHKINH; yMEHHUE BBIYUCISTD
IIPOM3BOIHBIE CYMMBI, TPOU3BECHUS, YACTHOTO U




KOMITO3ULIMH (DYHKIMH, HAXOUTh YpaBHCHHUE
KacaTreJbHOH K rpaduky QyHKIUY;

YMEHHE HCIIOIb30BaTh IPONU3BOJHYIO IS
nccie0BaHus QYHKINH, 111 HAXOKACHHS
HaWJIy4IIEro PeIICHUS B IPUKIAIHBIX, B TOM YHCIIE
COIIMAIbHO-3KOHOMHUYECKNX U (PU3MUECKHX 3aJadax,
JUISL OTIPENIENICHNS] CKOPOCTH U YCKOPEHHS; HAXOANUTb
IUTOIIAIN U 00BbEeMBI GUTYP C TIOMOIIBIO HHTETPaa;
TIPUBOJUTH IPUMEPBI MATEMaTHYECKOTO
MO/JIETTMPOBAHHUS C IOMOIIBIO TU(depeHanbHBIX
YPaBHEHUI;

- YMETh ONEPUPOBATH MOHATHIMH: KOMIIJIEKCHOE
YHCII0, CONPSDKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYIIb
1 apTyMEHT KOMIUICKCHOTO 4nciia, (hopMa 3alncH
KOMIDIEKCHBIX YHCeN (TeOMeTpHYecKas,
TPUTOHOMETpUYECKas U anredpandeckas); yMeTh
IIPOU3BOANTH apUPMETHUECKHE ICHCTBHS C
KOMIUIEKCHBIMH YHCIIaMH; TIPUBOANTD TIPUMEPHI
HCTIONB30BAHMS KOMIUICKCHBIX YHCEIT;

- yMeTh CBOOO/IHO ONIEpPUPOBATH MTOHSITHIMH:
cpeHee apupMeTHIeCcKoe, MeAnaHa, HanOobIlee 1
HavMEHbIIIee 3HAUCHHsI, pa3Max, JIUCIIEPCHs,
CTaH/apTHOE OTKJIOHEHHUE JJISl OTIMCAHUS YHCIOBBIX
JIAHHBIX; YMEHUE UCCIIEIOBATh CTATUCTUUECKHE
JIaHHbIE, B TOM YHCIIE C TIPUMEHEHUEM TpadhUueCKUX
METO/IOB U 3JIEKTPOHHBIX CPE/ICTB; rpauIecKu
HCCIIEI0BATh COBMECTHBIE HAOIIOACHHSI C TIOMOIIBIO
JarpaMM paccerBaHUs U JIMHEHHOW perpeccuy;

- YMETh HaXOIWUTh BEPOSITHOCTH COOBITHII C
HCTIONB30BaHNEM I'PaUIECKUX METOIOB;
TIPUMEHSATD AJIsl peIeHust 3a1a4 (POPMYJIIBI CIIOKEHUS
Y YMHOYXEHHUS BEPOSITHOCTEH, (HOPMYITY TIOJTHOM
BEpOATHOCTH, hopMyy bepHyiu, KoMOWHATOPHBIE
(axTbl U GpopMyJIbI; OLIEHUBATH BEPOSITHOCTH
peabHBIX COOBITHH; YMEHUE OTIEPUPOBATH
HNOHATHSIMU: CITy4aiiHas BEJIMUUHA, pacpe/ieieHe
BEPOSITHOCTEH, MaTeMaTHIECKOE 0XKU/IaHHE,
JMCHIEPCHS ¥ CTAaHAAPTHOE OTKJIOHEHHUE CITydaifHOH
BEJIMYMHBI, QYHKINH PACTIPEEIICHNS U TNIOTHOCTH
PaBHOMEPHOTO, NT0KA3aTeIbHOTO U HOPMAIBHOTO
pacIipeienieHi; yMEHNE UCII0JIb30BaTh CBOHCTBA
N3yYEHHBIX PACTIpe/IeNICHNH ISl peIIeHNs 3aay;
3HAKOMCTBO C TIOHSTHSIMU: 3aKOH OOJIBLIMX YHCEI,
METO/Ibl BHIOOPOYHBIX UCCIIEJOBAaHUN; YMEHHUE
MIPUBOJIUTH IIPUMEPHI TIPOSIBICHHS 3aKOHA OOJIBLINX
YHCell B IPUPOIHBIX M OOIIECTBEHHBIX SBJICHUSIX;

- yMeTh CBOOO/IHO OIIEPUPOBATH MOHATUIMH: TOYKA,
npsiMast, TNIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIyY,
IUIOCKUH yToJI, IBYTPaHHBIN Yro, TpeXIpPaHHbII
yTroJ1, IepeceKaroniecs], napajuieibHble 1
CKpEIIMBAIOLINECS MTPSIMBbIE, TapaJUICIIbHOCTD U
MIePIEHANKYIISIPHOCTD HPSIMBIX M TUNIOCKOCTEH, YToJl
MEXIY MPSIMBIMH, YTOJI MEXy IPSIMOH 1
IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSMH; yMEHHE
HCIIOJIb30BaTh MPU PEIICHUH 33]1a4 N3y4SHHbIE
(baxThl ¥ TEOPEMbI IUNITAHUMETPHH; YMEHUE
OLIEHMBATh Pa3Mepbl 0OBEKTOB B OKPYKAIOILIEM
MHpE; YMEHHE ONepHUPOBATh HOHITUSIMH:
MHOTOTPaHHHK, CEY€HHE MHOTOTPaHHHUKA,
MIPaBWILHBI MHOTOTPaHHUK, [TPU3Ma, THpaMu/Ia,
(urypa u noBepxXHOCTh BPALCHUS, IUIMHIP, KOHYC,
map, cdepa, pasBepTKa HOBEPXHOCTH, CEUECHHS
KOHYyCa ¥ IMJIMH/PA, NapajuIeIbHbIE OCH HIIH




OCHOBAHHIO, CEYEHHE 11apa, IOCKOCTb,
Kacarouiascsi cepbl, HWINHIPA, KOHYCa; YMEHHE
CTPOUTH CEUCHUE MHOTOTPaHHUKA, N300pakaTh
MHOTOTPAaHHHKH, (PUTYPHI ¥ TOBEPXHOCTH
BPAIICHUS], NX CEYEHHS, B TOM YHCIIE C TIOMOIIBIO
3JIEKTPOHHBIX CPEJCTB; YMECHNE IPUMEHATH
CBOMCTBAa F€OMETPUIECKHUX (PHUTYp, CAMOCTOSITEIEHO
(hopMyIHpOBaTH ONpEACICHHUS N3ydaeMbIX GUTyp,
BBIJIBUTaTh TUIIOTE3bI O CBOWCTBAX M NMPU3HAKAaX
reoOMEeTpUYECKUX (hUryp, 000CHOBBIBATH WU
OIIpOBEPraTh UX; YMEHUE IPOBOIUTD
KJaccuduKaIuo GUryp rno pa3InvyHbIM IPU3HAKAM,
BBINOJIHATH HEOOXOJUMBIE JIOTIOJHUTEIIbHBIC
MTOCTPOCHHUST;

- YMETb CBOOOIHO ONEPUPOBATH MOHATHIMH:
mwIomanb GUrypsl, 00beM GUTYpHI, BETHYIHA YIIIa,
paccTosHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSIHHE
MEXIY MPSIMBIMH, PACCTOSHUE MEXKIY IUIOCKOCTSIMH,
oAb cepsl, IIOIAIb TOBEPXHOCTH
NUPaMU/IbL, IPU3MBI, KOHYCA, IUIMHAPA, 00beM
Ky0a, IPAMOYTOJIBHOTO Napaijenenunesa,
NHUPaMU/IbL, IPU3MBIL, IWIMHAPA, KOHYCa, 11apa;
yMEHHE HaXOJUTh OTHOIIEHHE 0OBEMOB MOJJOOHBIX
uryp;

- yMeTh CBOOO/IHO OIIEpUPOBATH MOHATUSMHU:
JBIDKCHHUE, TTApAJUICIbHBIA IEPEHOC, CHMMETPHS Ha
IUTOCKOCTH 1 B IIPOCTPAHCTBE, ITOBOPOT,
mpeoOpa3oBaHue M0I00Ms, TOTOOHBIE (PUTYPHL;
YMEHHE paclio3HaBaTh PaBHBIC U MTOO0OHbIE (HUTYPBI,
B TOM YHCJIE B IIPUPOJIE, UCKYCCTBE, apXUTEKTYPE;
YMEHHE HCII0Ib30BaTh T€OMETPUIECKUE OTHOIICHHS,
HaxOJAWUTh FEOMETPUUECKHE BEJMYUHBI (JUIMHA, YTOJI,
IJIONIa/lb, 00BEM) IIPH PEIICHHUH 3a/1a4 U3 JPYrHX
yueOHBIX TPEIMETOB U U3 PEAIbHOM KU3HHU;

- yMeTb CBOOO/IHO OIIEpPUPOBATH MOHITHUSMH:
HPSIMOYTOJIbHAsE CHCTEMa KOOPAUHAT, BEKTOD,
KOOPJMHATHI TOYKH, KOOPANHATHI BEKTOpA, CyMMa
BEKTOPOB, IPON3BEICHIE BEKTOPA HA YHUCIIO,
Ppas3JIoKEeHNE BEKTOPA 110 0a3ucy, CKaIsipHOE
MIPOM3BEICHUE, BEKTOPHOE MIPOU3BEICHHUE, YT OJI
MEXIy BEKTOPaMH; YMEHHE HCIIOIb30BaTh
BEKTOPHBIH M KOOPAWHATHBIN METO/ ISl PEIICHHS
reOMETPUYECKHX 3a/]a4 U 3a/1a4 APYTUX y4eOHbIX
IpPEAMETOB; OIIEPHPOBATH MOHATHIMHU: MaTpHIa 2x2
1 3x3, onpeAenuTe s MaTPHUIIB], TEOMETPHUIECKUI
CMBICJI OTIPEAEIUTENs;

- YMETh MOJIECJIMPOBATh peaibHbIe CUTYAIMH Ha
SI3bIKE MaTEMATHKH; COCTABJIATh BBIPAKEHHUS,
ypaBHEHHMSI, HEPABCHCTBA U UX CHCTEMBI 110 YCIIOBHIO
3aJ[a4M, UCCIIE/I0BATH TOCTPOESHHbBIE MOIEIH C
HCIIONIb30BAaHKEM aIlapara ainreOpsl,
HMHTEPIIPETUPOBATD MOJIyYEHHBIH PE3YIIbTAaT;
CTPOUTH MaTeMaTHYECKNE MOJIEIU C TIOMOIIBIO
TreOMETPUYECKHX MTOHATHI U BEJIMUUH, pelliaTh
CBSI3aHHBIE C HUMH MIPAKTHYECKUE 3a]a4H;
COCTAaBJIATh BEPOSITHOCTHYIO MOJIEIb U
HMHTEPIIPETHUPOBATD MOIYyYSHHBIN Pe3yNbTaT; pelaTh
MIPUKJIaHbIC 32/Ia41 CPEJICTBAMH MaTeMaTHYECKOTO
aHaIN3a, B TOM YHCIIE COIIMAIBbHO-3KOHOMHYIECKOTO
1 GU3NYECKOTro XapakTepa;

- YMEHHE BBIOUPATH MOAXOSIIHNA METO ISt
peleHus 3aa4uK; NOHUMaHUE 3HAYUMOCTH
MaTEMaTUKH B U3yYCHUH NPUPOIHBIX U




OOILECTBEHHBIX IPOLIECCOB U SIBJICHUIT; yMEHHE
pacro3HaBaTh IPOSBICHUE 3aKOHOB MAaTEMAaTUKU B
HCKYCCTBE, YMEHHE IPHUBOANTH PUMEPHI
MaTeMaTU4YECKUX OTKPBITUH POCCUHCKON 1 MUPOBOU
MaTeMaTU4YEeCKON HaAyK1

OK 02 Hcmons30Bath
COBpEMEHHBIE CPEICTBA
MOMCKa, aHaIIn3a U
HHTEPIPETALUH
nHdopmanuu, u
HH(OPMALHOHHBIC
TEXHOJIOTUH ISt
BBITIOJTHEHHS 38184
npo¢eCCHOHATBHOM
JeATEIbHOCTH

B ob6mactn
HO3HAHMS:

-cpopMHUPOBaHHOCTH
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pasBUTHUS HayKH u
OOIIECTBEHHOW IPaKTHKH, OCHOBAaHHOTO
Ha Jualiore KyJbTyp, CIIOCOOCTBYIOILETO

OCHHOCTHU HayIHOI'O

MHPOBO33PEHHS,

OCO3HAHHIO CBOETO MecTa B
MOJUKYJIBTYPHOM MUPE;
- COBEpUICHCTBOBAHUE S3BIKOBOM U

YUTATEIbCKOW KyJIbTYpHl KaK CpEACTBA

B3aUMOJICHCTBHAA MEXIy JIOABMH U
MIO3HAHUS MHPA;

- OCO3HAaHHWEC IEHHOCTH  HayJHOU
JIESITEIBLHOCTH, TOTOBHOCTH
OCYILIECTBIIAITh MIPOEKTHYIO H
HCCIIEIOBATENHCKYIO NEeATENHLHOCTD

HH/IMBUIYalIbHO U B TPYIIIIE.
OBajieHHe YHUBEPCAIBHBIMH YUSOHBIMU
MO3HABATENILHBIMHU JICHCTBUSMU:

B) pabota ¢ uHpOpMaImei:

- BJaACTb  HAaBBIKAMH  IOJYYCHUS
UHGOpPMAMK W3 HCTOYHUKOB PpasHBIX

THUIIOB, CAMOCTOSITEILHO OCYIIECTBIISATH
MOWCK, aHallU3, CHUCTeMATU3aIHI0 WU
HUHTEPIPETAIIO uHpOpMAIUU
Pas3IUYHbBIX BUJIOB u thopm
MPEJICTABJICHHUS;

- C0O31aBaThb TEKCThI B Ppa3JINIHbIX
dbopmarax ¢  y4yeToM  Ha3HAYCHUS

uHpopMalMK W 1LENeBOW ayAuTOpHUH,
BBIOHpast ONTHUMAJIBHYIO thopmy
NPE/ICTABIICHUS U BU3YallU3allnHy;

- OLICHUBATh JIOCTOBEPHOCT,
JETUTUMHOCTb nHpopmanny, ee
COOTBETCTBHE IIPAaBOBBIM U MOPAIBHO-
3THYECKUM HOpPMaM;

- HCTIONIb30BATh cpezncTBa
HHPOPMALMOHHBIX "
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTWH B
peluieHun KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX M OPraHU3al[MOHHBIX
3amad ¢ coOmofeHneM  TpeOOBaHMHA
OPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHEHBI, pecypcocoepexeHus,
NPAaBOBBIX M JTHUYECKHX HOPM, HOPM
nH(OpMaLMOHHO 6e30macHOCTH;

- BJIJICTh HaBBIKAMM PACHO3HABaHUS |

3aIIUTHI nHpOpMAaIny,
nH(popManMoHHOM 6e3omacHoCTH
JIMYHOCTH

- YMETb ONEpPHPOBaTh IOHATHSIMHU: paldOHAIbHAS

GyHKOMSA, TIOKa3aTenbHAs (QYHKIWS, CTEICHHAS
¢$byHKUWA, JorapudmmgecKas ¢byHKIMS,
TPUTOHOMETPUIECKHE ¢byHKIHH, oOpartHbIe

(YHKIMH; yYMEHHE CTPOUTHh TpaduKH H3Y4YEHHBIX
(GYHKIMHA, HMCHONB30BaTh TpadUKH NpPU H3YYECHHH
MIPOLIECCOB M 3aBUCUMOCTEH, NPH PELICHUH 3a/1a4 U3
JpYrux y4eOHBIX TPEIMETOB W 3a7ay U3 peasibHOM
JKM3HU; BBIpAXaTh (POPMYJIAMH 3aBUCHMOCTH MEXIY
BEJINYNHAMUY;

- yMeTh OIEpUPOBATH IOHATHAMH: TOXJIECTBO,
TOXJICCTBEHHOE  TIpeoOpa3oBaHME,  ypaBHEHHE,
HEpaBEHCTBO, CHCTEMa YPaBHEHHH W HEPaBEHCTB,
PaBHOCHIIBHOCTD ypaBHEHHH, HEPAaBEHCTB U CHCTEM,
pannoHalbHbIe, MPpAIMOHANBHBIC, MOKA3aTeIbHBIE,
CTEIICHHBIE, norapudMuyecKue,
TPUTOHOMETPUUYECKHE YPaBHEHHUsS, HEPaBEHCTBA H
CHCTEMBI; YMETh pPelIaTh ypaBHEHHMs, HEPABEHCTBA U
CHCTEMBI C TIOMOIIIBIO PA3JIMYHBIX MPHUEMOB; pelIaTh
ypaBHEHHS, HEPABEHCTBA M CUCTEMBI C MapaMeTPOM;
NPUMEHSTh YPaBHEHHUS, HEPABEHCTBA, UX CHCTEMBI
JUISL pEIICHWs] MaTeMaTW4ecKHX 3a1ad M 3ajad u3
Pa3INYHBIX 00JacTe HAYKH U pealbHON JKU3HM;

- yMeTb CBOOOJHO OIEPHPOBAaTh IOHATHSIMU:
JBIDKCHHUE, MapalyIe]bHBIA MIEPEeHOC, CUMMETPHS Ha
IUIOCKOCTH W B HPOCTPAHCTBE,  MOBOPOT,
mpeoOpa3oBaHue TOHOOWS, TONOOHBIE (PUTYPHL;
YMEeTh paclo3HaBaTh paBHBIC U MOJIO0HBIE (UTYPHI,
B TOM 4YHCJIE B NPUPOJIE, UCKYCCTBE, apXUTEKTYPE;
YMETh HCIOJIb30BaTh I'€OMETPUYECKHE OTHOLICHUS,
HaxOJWUTh T€OMETPUYECKUE BEJIIUUUHBI (JUIMHA, YTIOJI,
wionaab, 00beM) MpHU PEIIeHUH 3a/a4 M3 JPYTrux
yueOHBIX MPEIMETOB U U3 PEaNIbHOM KU3HU
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OK 03 IInanupoBats 1
pean3oBHIBATH
COOCTBEHHOE
po¢eCCHOHATHHOE
JIMYHOCTHOE Pa3BUTHUE,
HpeINPHHIMATEIIBCKYIO
JeATeIbHOCTD B
po¢eCCHOHATBHOM
ctepe, UCIIOTB30BATH
3HAHMS 110 (HUHAHCOBOU
IpPaMOTHOCTH B
Pa3IMYHBIX )KU3HEHHBIX
CUTYyaLUsIX

B obOmactu
BOCIIUTAHUS:
-~ cOpPMHUPOBAHHOCT HPABCTBEHHOTO
CO3HAHMS, STHYECKOTO IIOBEICHHUS;

- CHOCOOHOCTH OIICHUBATH CUTYALUIO H

AYXOBHO-HPAaBCTBEHHOI'O

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

- OCO3HaHWE JMYHOTO BKJaJa B

MOCTPOEHHE YCTOHYHBOTO OYIyLIEro;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM
poautensiM u (MIM) JPYTUM YIeHAM
CEeMbM, CO3JaHMI0O CEMBbH Ha OCHOBE
OCO3HAaHHOTO  NPUHATUS  LEHHOCTEH
CEMEWHOW JKM3HM B COOTBETCTBHU C
TpaausMu HapoJoB Poccny;
Osnazsenue YHHBEpPCAIbHBIMA
PETYIATHBHBIMU JICHCTBHAMU:

a) caMOOpTraHU3aLus:

- CaMOCTOSTENLHO OCYILECTBIIATh
MO3HABATENILHYIO JIESATSILHOCTD,
BBISIBIISITD np06neM1)1, CTaBUTH )44
(dhopMyIHpOBaThH COOCTBCHHBIC 3a7a4y B
o0pa3oBaTeNIbHON  JEATENBHOCTH |
JKU3HCHHBIX CUTYyalluAX;

- CaMOCTOSITEJIBHO COCTaBJIAATH  IUIAH
peuieHuss ~ mpoOJeMbl ¢ YYETOM
HUMEIOIINXCS  PECYPCOB, COOCTBEHHBIX

BO3MOKHOCTEH U NMPENNOYTEHUN;

- 1aBaTh OIIEHKY HOBBIM CHUTYalHsIM;
CrocoOCTBOBaTh  (OPMHUPOBAHUIO U
MPOSIBIICHUIO IIUPOKOH JpyauIMd B
pasHBIX OOJIaCTSIX 3HAHWH, MOCTOSHHO
MOBBIIATh CBOI 00pa3oBaTeNbHBIA U
KyJbTYPHBII YPOBEHb;

6) CaMOKOHTPOJIb:

UCIIONIb30BaTh HPHUEMBI PeUICKCHH JUIA

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

CBOEBPEMEHHO ITPHUHUMATH PELICHUs I10
UX CHW)KEHHIO;

B) OMOIIMOHAIBHBIH UHTEIIJIEKT,
NpeAnosaraomui ¢hopMUPOBAHHOCTb:
BHYTPEHHEH MOTHBAallU{, BKJIOYarOIIeH
CTPEMJICHUE K JOCTWIXCHUIO I1CJIN U
ycnexy, ONTUMHU3M, HWHHUIOHUATUBHOCTD,
YMEHUEC )IeﬁCTBOBaTB, HUCXO0Os1 U3 CBOHUX
BO3MOKHOCTEH;

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

- COIMAJIbHBIX HABBIKOB, BKIIOYAKOIIHX
CIIOCOOHOCTH BBICTpanBaTb OTHOIICHUA C

- YMETh ONEpUpOBaTh HOHITHUSIMH: palUOHAIbHbIC,
UppaloOHaNbHbIE, MOKa3aTeNbHbIE, CTEIEHHEIE,
norapupmMuIecKue, TPUTOHOMETPUYECKHE
YpaBHEHHS M HEPAaBEHCTBA, HX CHCTEMBI;

- YMETb ONEPHPOBaTh NMOHATHAMH: MHOTOTPAaHHUK,
CEUCHHE MHOTOIPaHHMKA, KyO, Iapaulenenumnesn,
mpu3Ma, nHpaMuzna, ¢Qurypa H - TOBEPXHOCTb
BpalIeHNs, OUINHAP, KOHYyC, Imap, cdepa, cedeHus
(urypsl BpauieHusl, IIOCKOCTh, Kacaromasics chepsl,

WWIMHOpA,  KOHyCa,  IUIOMIAAb  MOBEPXHOCTH
MUPAaMUJIBI, MPU3MBL, KOHYCA, HUIMHApPA, IJIOLIAIb
cdepsl, 00beM KyOa, MIPSIMOYTOJIBEHOTO

napajuiesienunesa, MUpaMuabl, TPU3MBI, HUINHAPA,
KOHYca, IIapa; yMECHHE U300pakaTb MHOTOTPAHHHUKH
U TOBEPXHOCTH BPALICHHUs, UX CEYEHUS OT PYKH, C
MTOMOILBIO YEPTEKHBIX HMHCTPYMEHTOB u
JNEKTPOHHBIX ~ CPEACTB; yMEThb  paclo3HaBaTb
CHMMETPHIO B IPOCTPAHCTBE; YMETh PAaCHNO3HABATh
MIPAaBUIIbHBIE MHOTOTPaHHUKH;

- YMETb OIEpHUPOBaTh NOHATUAMHU: NPSMOYIOJIbHAS
CUCTEMa KOOpJUHAT, KOOPAMHATHI TOYKH, BEKTOP,
KOOPJUHATBl BEKTOpa, CKAISIPHOE IPOU3BEACHHUE,
yrol  MeXIy BEKTOpaMH, CyMMa BEKTOpPOB,
NIPOU3BECHUE BEKTOpa HAa 4YHUCIO; HAXOAHUTb C
MOMOLIBI0  M3Y4YECHHBIX  (OPMYNT  KOOPAMHATHI
CEpEeIMHBl OTpEe3Ka, PACCTOSHUE MEXKAY ABYMS
TOYKaMU

JIPYTUMHA JIIOIbMH, 3a00TUTHCH,

OpOSIBJSITE  MHTEpEC M paspeliath

KOH(JIMKTBI
OK 04 DddexTuBHO TOTOBHOCTD K CaMOPa3BUTHIO, | - YMETh ONEPUPOBATH MOHATHAMH: CITYYaHBIHA OTIBIT
B3aMMOJICHICTBOBATh U | CAMOCTOSTEILHOCTH U |u ciydailHOe COOBITHE, BEPOSTHOCTH CIY4YalHOTO
paboTaTh B KOJUICKTUBE | CAMOONIPEACICHUIO; COOBITHSI; YMETh  BBIYHCISATH BEPOATHOCTH C
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1 KOMaHAC

-OBJIaJICHUE HaBbIKaAMU yueOHO-
HCCIIEIOBATEIIbCKOM, MIPOEKTHON u
COLMAJIBHOM JeATEIbHOCTH;

OsnaaeHne YHHUBEPCATbHBIMH
KOMMYHHUKATHBHBIMA JCHCTBHUSIMH:

0) coBMeCTHasI IeATEIBHOCTD:

- MTOHUMATh u HCTIONIb30BAaTh
[IpEeUMYIIEeCTBA KOMaHJHOU u
UHIUBUAYaJIbHON pabOTHI;

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

pe3yJbTaThl COBMECTHOH paboThI;

- KOOPOWHHUPOBATH ¥ BBINOJHATE PaboOTy
B YCJIOBUSIX PEaNbHOTO, BUPTYaJIBHOTO H
KOMOWHHPOBAHHOTO B3aMMOJICHCTBHS;

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

T) IpUHATHE ceOs U IPYTUX JOACH:

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

- IPU3HABATH CBOE MPABO U MPABO IPYTHX
JIIoZIEN Ha OMIUOKM;

- pa3BHBaTh CIIOCOOHOCTH IIOHUMATh MU
C MO3ULUH JAPYTOTo YejIoBeKa

HCIIOJIb30BAaHHEM rpaduyeckux METOJIOB;
MPUMEHATh  (OPMYNBI  CIOXKEHHS W YMHOXKEHHS
BEPOSATHOCTEH, KOMOMHATOpHBIE (DAaKTHI U (HOPMYJIIBI
IPU  pEIICHNH 3a]ad; OLCHUBATh BEPOSTHOCTH
peambHBIX COOBITHI; 3HAKOMCTBO CO CIyYalHBIMU
BEIMYMHAMH; YMCHHE  NPUBOAWUTH  IPHMEPEHI
TIPOSIBIICHUS 3aKOHA OOJBIINX YHCEI B IPHUPOIHBIX U
OOIIECTBECHHBIX SIBICHHAX;

- yMeTb CBOOOJHO ONEPHPOBATH IOHSTHSIMU:
CTENeHb C  IeNbIM  IIOKa3areleM,  KOPEHb
HaTypaJIbHOM CTENeHH, CTENeHb C PaluOHAaIbHBIM
MoKazaTeJeM,  CTeNeHb C  JCWCTBHUTEIBHBIM
(BelecTBEHHBIM) IOKa3aTeleM, JIorapu(M dYucia,
CHHYC, KOCHHYC W TAHT'€HC [IPOU3BOJIHOTO YHCIIA;

- yMeTb CBOOOTHO OTIEPHPOBATH MOHATHAMU: TPauK

¢byHkunn, oOpaTHas — QYHKOUS,  KOMIO3HIAS
GyHkuuit, JnuHeWHas QyHKOMSA, KBaJpaTHYHAas
GyHKOMS,  CTEHEeHHas  QYHKUUS € LEJbIM
MoKas3arelneM,  TPUTOHOMETPHYECKHe  (QYHKLHH,
oOpaTHble TPUTOHOMETPUYECKHE GbyHKIMH,
NoKaszaTenbHass W Jorapupmudeckas (QyHKIUY;
YMETh CTPOUTh TpaduKu (GYHKIMH, BBIIOIHATH

npeoOpa3oBaHus TpaduKoB (HYHKIHIA;

- yMeTh UCHOJb30BaTh Tpaduku QYHKUMH Uis
H3Y4YEHUs POLIECCOB U 3aBUCUMOCTEH MPH PELICHUH
3aJad W3 JpPYrHMX YYeOHBIX TMPEIMETOB U W3
peambHOW  JKH3HH; BBIpa)KaTh ¢dopmynamun
3aBUCHMOCTH MEK/y BEINYNHAMU;

- cBOOOJHO OIEPUPOBATH IOHATHSIMHU: YETHOCTh
¢$hyHKUIHN, MePUOTUIHOCTH hyHKIHH,
OTPaHW4YEHHOCTh ¢$yHKIMH, MOHOTOHHOCTb
GbyHKIMH, JKCTpeMyM (yHKIUH, HauOoJjbliee U
HavMeHbllIee 3HaueHHs (QYHKIHMU Ha TPOMEXYTKE;
YMeTb NPOBOJUTD UCCIIeA0BaHNe QYyHKINY;

- yMeTh HCIIOJIb30BaTh CBOWCTBa M rpaduku
GyHKUMHA Uil pellleHHs ypaBHEHHH, HEPaBEHCTB U
3aJjad ¢  mapaMeTpamy; — n300paxaTb  Ha
KOOPJIMHATHOW TIJIOCKOCTH MHOXKECTBA pPELICHUH
ypaBHEHHH, HEPABEHCTB U MX CHCTEM

OK 05 Ocy1iecTBasTh
YCTHYIO H TUCEMEHHYIO
KOMMYHHUKAIIHIO Ha
rOCyIapCTBEHHOM
s3p1ke Poccuiickoit
denepanuu ¢ yueTom
0cobeHHOCTeH
COIMAITLHOTO H
KyJbTYPHOTO
KOHTEKCTa

B 00nacTn 3cTeTHYECKOro BOCITUTAHHUS:

- 3CTETUYECKOE OTHOLICHHE K MHUPY,
BKJIIOYAsl 3CTETHKY OBITa, HAay4HOTO |
TEXHHYECKOTO  TBOPYECTBA,  CIOPTA,
Tpy/Ja ¥ 0OIIECTBEHHBIX OTHOIIIEHUH;

- CHIOCOOHOCTH BOCTIDHHUMATH
Ppa3IMYHbIC BUABI UCKYCCTBA, TPAAULINN N
TBOPYECTBO CBOEr0 M JPYrHX HAapOJOB,
OLIYIIaTh 3MOIMOHAIBHOE BO3/CHCTBUE
HCKYCCTBA,;

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

- TOTOBHOCTb K CaMOBBIPQKEHHIO B
pa3HBIX BHJAaX HMCKYCCTBa, CTpEMJICHHUE

MIPOSIBIISATH KauecTBa TBOPYECKOH
JUYHOCTH;
Ogagenne YHUBEPCAJIbHBIMU

KOMMYHHUKATHBHBIMH JCHCTBHSAMU:

a) obmieHue:

- OCYLIECTBJIATh KOMMYHHKALIUH BO BCEX
cepax KH3HHU;

- yMeTb OIepupoBaTh IOHSATHAMH: CpeIHee
apumMeTHyeckoe,  MeAMaHa,  HauOoibllee WU
HavMeHbIIee  3HA4YeHWs, pa3Max, JUCIIepCHs,
CTaH/IapTHOE OTKJIOHEHHWE YHCIOBOTO  Habopa;
yMEHHe H3BJIEKATh, HHTEPIPETUPOBATH
nHGOPMANNIO, TPENCTABICHHYI0 B TaliuMIax, Ha
auarpammax, Tpadukax, OTpakalollyl0 CBOICTBa
pC€albHBIX TIPOIECCOB H ﬂBHeHI/Iﬁ; MpEACTaBIATh
UHOPMAIIUIO C TOMOIIBI0 TaOJNUIl W JUATPaMM;
HUCCICO0BATh CTATUCTUYCCKHUE JAHHBIC, B TOM YHCJIC
C TpUMEHEHHEM rpaduiyecKuX  METOJIOB U
SIEKTPOHHBIX CPEJCTB;

- YMeTh ONEPHUPOBaTh MOHATUAMM: TOUKA, MpsMasd,
IJIOCKOCTh, MPOCTPAHCTBO, JBYTPAHHBIA  Yrodi,
CKpEILIUBAIOIIUECS] TpsAMBIE, MNApaIeIbHOCTh U
NEPNEHANKYIIPHOCT NPSAMBIX U MIOCKOCTEH, yroia
MEXAY NpsAMBIMM, Yroid MeEXHy HpsIMOHd H
IUIOCKOCTBIO, yron MEXAY IUIOCKOCTSIMH,
pacCTOSIHUE OT TOYKU [0 IJIOCKOCTH, PacCTOSHHUE
MEXIY MPSIMBIMH, PACCTOSIHUE MEKAY IIIOCKOCTSMH;

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

OKPY2Karomero Mupa
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- pacrno3HaBaTh HeBepOaJIbHBIE CPE/ICTBA
o01eHus, MOHUMATh 3HauCHHE
COLMANBHBIX  3HAKOB,  pAaclO3HaBaTh
MPEANOCHIIKH KOH(DIMKTHBIX CUTYyanuii u
CMST9aTh KOH(INKTHI;

- pa3BepHYTO M JIOTWYHO M3JIaraTb CBOIO

TOYKY 3pEHHS C  HCIONBb30BaHUEM

S3BIKOBBIX CPEIICTB
OK 06 IlposBaars - OCO3HaHHE 00yJaoIMNMHUCS | - YMETh OTIEPUPOBATH MOHATHAMH: IIPAMOYTOIbHAS
IPaXAaHCKO- POCCHICKOR TPAKIAHCKOH | CUCTEMAa KOOPJAUHAT, KOOPAUHATHI TOYKH, BEKTOP,
NaTPUOTUYECKYIO UJCHTUYHOCTH; KOOpPJUHATBI BEKTOPA, CKAIPHOE NIPOU3BEACHHUE,
MO3ULUIO, - LieJICHAIIPaBJICHHOE Pa3BUTHE | YTOJ MEKY BEKTOpaMH, CyMMa BEKTOPOB,
JIEMOHCTPUPOBATh BHYTPEHHEH IO3ULUU JIMYHOCTU HA | IPOU3BEJCHHUE BEKTOPA HA YUCIIO; HAXOAUTD C
OCO3HaHHOE MOBEJIEHUE | OCHOBE JYXOBHO-HPABCTBEHHBIX | TOMOLIBIO H3Y4YEHHBIX (POPMYIT KOOPIMHATEI
Ha OCHOBE LEHHOCTEN HapoJ0B Poccuiickoii | cepeiuHbl OTpe3Ka, paCCTOSHUE MEXKY JBYMS
TpaIUuLMOHHBIX Denepanum, HCTOPHYECKHUX U | TOUKaMu;
o01edenoBeyecknux HallMOHAJIbHO-KYJIBTYPHBIX ~ TpaIULuH, | -yMeTb BBIOMPATH MOAXO SN H3YIEHHBIH METO
LEHHOCTEH, B TOM (opMHpOBaHME  CHCTEMBl  3HAYMMBIX | JUIS pEIICHUS 3a]auH, PACIIO3HABATh
qycie ¢ y4eTOM LHEHHOCTHO-CMBICTOBBIX YCTaHOBOK, | MaTeMaTHyeckne (pakThl 1 MaTeMaTHIECKHE MOJICITH
rapMOHHU3aIUH AQHTUKOPPYIIIMOHHOTO  MHPOBO33PEHUS, | B IPUPOJHBIX M OOIECTBCHHBIX SBJICHUSX, B
MEXHAIIUOHAIIBHBIX H | IPaBOCO3HAHUS, 9KOJIOTUYECKOM | HICKYCCTBE; yMEHUE MPUBOAUTH IPUMEPHI
MEXPETUTHO3HBIX KyJIBTYpBI, CIOCOOHOCTH CTaBHUTh LIEJIU M | MATEMATUYECKUX OTKPBITHHA POCCUICKOM 1 MUPOBOM
OTHOUICHUM, IPUMEHATD | CTPOUTH KU3HEHHBIC IIJIaHbI; MaTEMaTUYECKON HAYKH.
CTaH/AapThI B uacTu rpakaaHCcKoro BOCIIUTaHUsL: - YMETb ONIEPUPOBATh MOHATUAMU: CIIy4ailHbIA OIBIT
AQHTUKOPPYIIMOHHOTO |- OCO3HaHME CBOMX KOHCTHUTYIMOHHBIX M CiIydaifHOE COOBITHE, BEPOSATHOCTh CIy4alHOTO
HIOBEACHHUS mpaB U 00A3aHHOCTEH, yBa)KEHHE 3aKOHA | COOBITHSA; YMETh  BBIYHCIATH  BEPOSITHOCTE  C

U MIPaBONOPSIKA; HCIOJIb30BaHUEM rpadudaeckux METO/IOB;

- TIPUHSATHE TpaIUIIMOHHBIX
HaIlMOHAJIBHBIX, 00I1eYeTI0BEYECKUX
TYMaHUCTUYECKAX M JEMOKPAaTHUECKUX
LIEHHOCTEH;

- TOTOBHOCTh IPOTHBOCTOSTH HCOIOTHU
IKCTPEMH3MA, HalMOHAIU3Ma,
KceHogoouwu, JIUCKPUMUHAITIH 1o
COLMAIBHBIM, PEJIUTHO3HBIM, DPACOBBIM,
HAIIMOHAJIBHBIM MTPU3HAKAM;

- TOTOBHOCTH BCCTH COBMECTHYIO
JACATCIBHOCTD B HHTEpECAxX
TpakIaHCKOTO 06H.IGCTB21, y4acCTBOBATHL B
CaMOyIIpaBJICHUUN B

001e00pa3oBaTeNIbHO OpraHW3allud |
JIETCKO-FOHOIIECKUX OPTaHU3AIIIX;

- yMEHHE  B3aNMOJECHCTBOBaTb  C
COLIMAJIbHBIMU MHCTUTYTaMU B
COOTBETCTBHM C HX (QYHKIUIMH U
Ha3Ha4y€HHUEM,;

- TOTOBHOCTb K T'yMaHHTapHOH H
BOJIOHTEPCKOU J1€ATEeIbHOCTH;
MaTPUOTHYCCKOTO BOCIITUTAHUA:

- c(OPMUPOBAHHOCTE  POCCHHCKON
TPaXIAHCKON HUAEHTHYHOCTH,
NaTpuoTU3Ma, YBaXEHHS K CBOEMY

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

Poaguny, cBo#l s3BIK M KYJIBTYpY,
HpoIIIoe u HacTosiIIee
MHOTOHALlMOHAJIBHOTO Hapoaa Poccuy;

- LIEHHOCTHOE OTHOIIICHHE K
TOCYAapCTBEHHBIM CHMBOJIaM,
HCTOPHUYECKOMY u MPUPOTHOMY
HAclIeOui0, MaMATHHKaM, TPaJuLUsIM

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

OPUMEHATh (HOPMYJIBI CIIOXKEHHS M  yYMHOXKCHUS
BEPOSATHOCTEH, KOMOMHATOpHBIE (DAaKTHI U (HOPMYIIBI
OpH  pELICHHH 3aJa4; OLCHUBATH BEPOSTHOCTH
peanbHBIX COOBITHIL; 3HAKOMCTBO CO CIy4aillHBIMH
BCJIMYMHAMH;,  yYMCHHE  NPUBOMUTH  IIPUMEpEI
NPOSIBJICHUSI 3aKOHA OOJIBIINX YHCEI B IPUPOIHBIX U
OOIIECTBEHHBIX SBICHUSIX
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TCXHOJIOTUAX U TPYAC,
- Hﬂeﬁﬂaﬂ y6€>K[[eHHOCTI), T'OTOBHOCTH K

cryxeHuro u  3ammre  OredecTBa,
OTBETCTBEHHOCTH 32 €ro Cyan0y;
OCBOEHHEIE 00yJaromMUMHUCs
MEXIPEIMETHbIE TMOHATHUS u
VHHUBEpCAJIbHBIE  y4eOHBIE  JICHCTBHA
(perynaTuBHEIE, MO3HaBaTeIbHEIC,
KOMMYHHUKATUBHbBIE);

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

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

- OBJIA/ICHHE HABBIKAMH y4eOHO-
HCCJIEI0BATENIbCKOM, IPOCKTHOU U
COLIMAJILHOU JESTEIbHOCTH

OK 07 CopeiicTBoBaTh |- He NPUHUMATh NEHCTBHS, NPUHOCALIME |- yMETh OINEPUPOBATH MOHATHAMH:  (YHKIHSA,
COXPaHEHHIO BpPeZl OKpyXKalollel cpene; HeIpephIBHASL byHKIW, HPOHU3BOHAS,
OKpy’Karomieil cpensl, | - yMeEThb IPOTHO3UPOBATH | IEpBOOOpa3Hasi, ONPENCICHHBIH WHTErpan; yMeTb
pecypcocOepexeHuo, | HeOnaromnpusITHbIC 9KOJIOTUYECKHE | HAXOIUTh IPOM3BOJHBIC JJIEMCHTAPHBIX (YHKIHH,
NPUMEHSATH 3HAHUA 00 | MOCJICICTBUS HpeIIPHHIMACMBIX | UCIIONB3Ys CIIPABOYHBIC MAaTEpPHAIIBI; HCCICIOBAThH B
W3MEHECHHH KIIMaTa, JeHCTBUM, MPeOTBpaLIaTh UX; npocTeiuX cinydasx (yHKIMM Ha MOHOTOHHOCTB,
TPUHLHIIBL - pacllMpuTh ONBIT  ACATENHFHOCTH | HAXOAWTH HAMOONBINNE M HAaWUMCHBIIUE 3HAUYCHUS
OepeKITMBOTO 9KOJIOTHYECKOH HAaNPaBICHHOCTH; GYHKUOMIA; CTPOMTh TpadMKM MHOTOWICHOB C
NPOU3BOICTBA, - paspabareiBaTh  IUIAH  PEIICHUS | HCIIOJB30BAHMEM  ammapara  MaTeMaTHYeCKOro
3¢ HeKTHBHO npoOIeMbl c y4eToM aHAJIM3a | aHaNW3a; NPUMEHATH IPOM3BOMHYIO NPH PEIICHUH
JeficTBOBATh B HMEIOIIIXCS MaTepUaIbHbIX M |3amady  Ha  JABIDKEHME;,  peliaTth  IIPAKTHKO-
Ype3BBIYAHBIX HEMaTepHaIbHBIX PECYPCOB; OPUCHTHPOBAHHbBIE 3aJauydl Ha HauOoJbIIME |
CUTYalHIX - OCYIIECTBIATH  ILICJCHANPABICHHbBIN | HAUMCHBIINE 3HAYCHMs, Ha HAXOXICHHE IyTH,
HOMCK IePeHOca CPEACTB U CIIOCOOOB | CKOPOCTH U yCKOPEHHUS;
JeiicTBUsI B IPO(ECCHOHANBHYIO CPEly; |- YMETh ONEepHpOBaTh IMOHATHSIMH: J[BIDKCHHE B
- yMeThb MEPEHOCUTh  3HAHWS B | IPOCTPAHCTBE, MOJOOHBIE (BUIYPHI B MPOCTPAHCTBE;
NO3HABATCIbHYFO M MPAKTHYECKYIO | HCIIOJIB30BaTh OTHOIICHUE IUIOMA/IeH ITOBEPXHOCTEH
00NIaCTH KU3HE IS TEILHOCTH; 1 00beMOB NOAOOHBIX (GUTYp NPH PELICHUH 331a4;
- peJyIarath HOBBIE POCKTHI, OLICHUBATD | - YMETh BBIYUCIATH TCOMETPHYCCKHE BEITMYHHBI
uleH c MO3UIIUH HOBU3HBL, | (INIMHA,  yroj, IUomanb, o0beM, IUIOLIAdb
OPHIUHAIBHOCTH, NPAKTUYECKOW | TOBEPXHOCTH), HCIOJb3Ysl M3YyYeHHbIE (GOpPMYIbI U
3HaYMMOCTH; METOIbI
- [aBaTh OIICHKY HOBBIM CHTYaLHsIM,
BHOCHTb KOPPEKTHBBI B JAESITEIbHOCTb,
OLIEHUBAaTh COOTBETCTBHE pPE3YJIbTATOB
HessIM
T1K 1.6. YMeHus: OCYHICCTBJIATL MPOLECC MONUCKA U 3aKa3a TOBApOB C IPUMCHCHHUEM
Opranu3oBbiBaTh  [UGPOBLIX MIATPOPM;
IBBIITIOJIHCHHUEC
TOPTOBO-
TCXHOJIOI'MYCCKUX

[POIIECCOB, B TOM
HHCIIe C
IMPUMCHCHUEM

1U(POBBIX
TEXHOJIOTUH

1K 2.4. BeInoJHATE
OTICPAIIMH T10 OIICHKE

HaBbIKU: BEISIBICHHSI COBPEMEHHBIX TEHCHIIHMA B 00JIacTH 00ecTieueH s
KadecTBa U 0€30MaCHOCTH TOBAPOB, B TOM YHCJIEC C MCIIOIb30BAHUEM aHAIMTUKHU
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KayecTBa
OpraHHU3aIiH
OKCIIEPTU3BI
MOTPEOUTEITHCKUX
TOBapOB

OONBIINMX TaHHBIX;

M0100pa HEOOXOAMMBIX HOPMATUBHO-TEXHUYECKHUX JOKYMEHTOB ISl OIICHKH
KauecTBa M OpraHU3aIliy KCIEPTU3bl TOBAPOB C UCIOJIb30BAHNE COBPEMEHHBIX
0a3 JaHHBIX;
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2. CTPYKTYPA Y COJIEPXKAHUE OBILEOEPA30BATEJILHOMN

JUCLHATTIIMHBI

2.1 O0bem yueOHON AUCHHUILVINHBI U BHIbI Y4eOHOH padoThl

Bua yueOHo# padboTbl

O0BeM 4acoB

O0bém o0pa3oBaTeIbHON NPOrPAMMBbI THCHUILINHBI 340
B tom uncie:
1. OcHOBHOE coJiep:KaHUe, B TOM YHCIIC: 276
- TEOpeTHYEeCcKOe 00yUeHHE 216
- IPAKTUYECKHE 3aHATHUS 60
2. IIpodeccnonanIbHO — OPHEHTHPOBAHHOE COlEPKAHUE, B TOM YHCIIE! 52
- TEOPETUYECKOE O0yUCHHE 6
- IPAKTUYECKUE 3AHATUSA 46
[Tpomesxyrounas arrecranus B popme Ixk3amena (1 u 2 cemectp) 12
Cpok 0CBOEHUS TPOrpaMMbl 1rox

16



2.2 TemaTu4ecKuii IUVIAH U COJePKaAHNE YIeOHOT0 MpeAMeTa

HaumeHnoBanue pasaesioB u
TeM

HaunmeHoBaHMe TUAAKTHYECKHUX eIUHHUIY
ConepxaHue y4eOHOro MaTepuaja U (POPMbI OPraHU3ALUU JesITeILHOCTH
o0yuarommxcst

O0BéM

gyacax

Koawl JIP ,
MIIP, ITP
¢opmupoBanurio

KOTOPBIX
CIoco6CcTBYET
3JIeMeHT
MPOrpaMmbl

1

2

4

Pa3nen 1. Iloemopenue Kypca mamemamuxku 0CHOBHOU WIKObl

20

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

1. Ucropus pa3sBUTHSA MaTeMaTHKH.
Ponp MaremaTiku B coBpeMeHHOM Mupe. BBOJIHBIN KOHTPOIIb 3HaHU 110 Marepuaiam OI'D
KomOuHupoBaHHOE 3aHsTHE

Tema 1.2 PazBurue
IOHSTHUSA O YUCJIE

2. lelicTBUTEJbHbIE YHCJIA

Pa3BuTHe yncen: HaTypaJibHbIE, IPOOHO — pallOHaIbHbIE, IeHCTBUTEIbHBIC, KOMILJIEKCHBIE
grcina. JlefictBus ¢ uncimamu. Haumensiee odmiee KpaTHOe, HAMOOBIIHIA OOITUI TeTUTEIb.
[Ipuznaku genumoctu. CUCTEMBI CUUCIICHHUS.

KoMOuHMpOBaHHOE 3aHATHE

Tema 1.3 YpaBHuenus u
HepaBeHcTBa CucreMa
ypaBHEHUI U HEPABEHCTB

3. JIuHeliHbIe yPABHEHHUS
ANTOpUTM pELIECHHUs INHEHHOIO ypaBHEHUS. Penienue IMHEMHBIX YpaBHEHUM
KomOuHupoBaHHOE 3aHsATHE

4. KBaapaTHble ypaBHeHUsl

HenonHoe u nonHOe KBaJipaTHOE ypaBHEHHUE. AJITOPUTM PELLIEHUS KBaIpaTHOI'O ypaBHEHHUSI.
Teopema Buera. Pemienne kBagpaTHeIX ypaBHEHUN

KomM0OuHnpoBanHoe 3aHsTHE

5. MeToa MHTEpPBAJIOB

ITonsTne HepaBeHcTBa. KBagparHoe HepaBeHCTBO. MeTon MHTEpBanoB. Pemenne HepaBeHCTB
METOZOM MHTEPBAJIOB.

KomOunupoBanHoe 3aHsTHE

6.®@opmyansl Kpamepa.
Onpenenurens BTOPOrO U TPETHETO MOPsiJIKa. PenieHne cucTeM JTUHEMHBIX YpaBHEHUH
KoMOuHmpoBanHoe 3aHsTue

7.Metoa I'aycca
Pemrenue cucreM TUHEHHBIX YpaBHEHUN
KomOunupoBanHoe 3aHsTHE

Tema 1.4* [IpouieHTHBIE

8. IIpouenTt (IlpodeccnoHATHHO — OPHEHTHPOBAHHOE CO/IEPKAHNE)

OK1-7

[IK 1.6, 2.4,
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OTHOUICHUA

Pemenue 3ala4 Ha MPOLCHTEI 110 CICHUAJIbHOCTH
HpaKTI/IquKOC 3aHATUC

9. Cao:xnbie npoueHThl (IIpodeccnoHaIbHO — OPUEHTHPOBAHHOE COAEPKAHNE)
Pemenuie 3a1a4y Ha MPOLIEHTHI IO CTIEHUATBLHOCTH
[IpakTrueckoe 3aHsiTue

Tema 1.6
Bxo1HOM KOHTPOJIb

10. KourpoJgbHas padora
Crnaua TeopeTHYECKOro MaTepralia U KOHTPOJIbHAs padoTa Mo pa3ieny: peieHne MpoCTeHIIX
YpaBHEHHI U HEPABCHCTB, CUCTEMbl YPABHCHUH HEPAaBEHCTB, 3aJla4ya Ha MPOICHTHI.

Paznen 2. Komnnexcruoie

uuciaa

Tema 2.1.
KoMruiekcHble Yncia 1 ux
MIPUMEHCHHE

11. Aareopaunyeckasi popMa KOMILJIEKCHOTO YHCJIA
JleiicTBYsI HAJT YMCIaMK B anreOpandeckoit popme. Pemenue KkBaapaTHbIX ypaBHESHUH.
KombunnpoBanHoe 3ansrue

[\

12. Tpuronomerpuueckasi popMa KOMILJIEKCHOIO YHCJIA

Monynb, apryMeHT KOMIUIEKCHOTo yncina. [lepeBoa B TpuronomMerpudeckyro Gopmy.
JleWicTBYSI HAJl YUCTIAMH B TPUTOHOMETPUIECKON (hopMme

KombunmnpoBanHoe 3anstue

13. JleiicTBus HaJ KOMILIEKCHBIMH YHCJIaAMU
YMHOXEHUE, IeJICHHE, BO3BECHUE B CTEIICHb, N3BJICUCHNE apU(PMETUIECKOTO KOPHSI.
KoMOuHMpOBaHHOE 3aHATHE

14. Pemenue 3anau (IlpodeccnoHaibHO — OPUEHTHPOBAHHOE CO/IEPIKAHME)
Onucanue Npou3BOACTBEHHBIX (3KOHOMUYECKHX ) MTPOLIECCOB 110 CIEUAIBHOCTH € TIOMOIIBIO
KOMIUIEKCHBIX uncen. @opmyna Dinepa. [IpakTHKO — OpHEHTUPOBAHHBIE 331a4U C
KOMIUIEKCHBIMU unciamu. [lokazaTenbHas popma KOMITIIEKCHOTo uucia. Yucio e
KomOunupoBanHoe 3aHsTne

OK1-7
I[IK 1.6, 2.4

Pasznen 3. Kopnu, cmenen

U U cmeneHnan ynKyus

18

Tema 3.1. CBoiicTBa
CTCIICHU C paHI/IOHaJ'II)HBIM

15. Crenenb ¢ pallnoHaJbLHBIM NI0Ka3aTeJIeM U ee CBOHCTBa

Omnpenesnenue CTENEHH ¢ HATypalbHbIM, HYJIEBBIM, JPOOHO — pallMOHAIbHBIM MIOKA3aTEIeM.
CoiicTBa creneHu. Perienre npuMepoB Ha BHIYUCICHUE CTENIEHU C IPUMEHEHHUEM CBOMCTB
Pemrenne npuMepoB Ha BBIUUCIEHUE CTEIIEHU

[IpakTHueckoe 3aHsTHE

U JEHCTBUTEILHBIM
IIOKa3aTejIeM

16. KopeHb n — 0ii cTeneHu U ero cBOCTBA

JleiicTBus ¢ kopHsMH. Pemienre mpuMepoB Ha BEIYUCICHUE apUPMETHISCKOTO KOPHSI.
Boruucnenus Ha MUKpOKaJIbKYISITOPE.

[IpakTHueckoe 3aHsTHE

17. Crenens c aeiicTBUTEIbHBIM NOKa3aTeeM (IIpodeccHoHATBLHO — OPHEHTHPOBAHHOE

OK1-7
K 1.6, 2.4
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coJep:xaHue)
OmnpeneneHne CTENEeH! ¢ JeHCTBUTEIBLHBIM TIOKa3aTesieM. BEIYMCIICHHE CTETICHH C
MIPUMEHEHUEM CBOMCTB CTETECHH. 3aa4ut 10 CHEIUATbHOCTH
[TpakTrueckoe 3aHsATHE

Tema 3.2.Crenennas
byHKIHS U €€ CBOICTBa

18. Omnpenenenne pyHkuum, CBOMCTBA PyHKIIUN

Onpenenenne Gynkiuu. O6macTh onpeaenenus u 3HaueHui. CriocoObI 3a1aHus. YeTHOCTh 1
He4yeTHOCTb. [leprnoauuHocTs. MOHOTOHHOCTE U 3KcTpeMyM. AcumnToThl. [lepeceuenue ¢
ocsiMu kKoopauHaT. OyHKIus Oosbliie 1 MeHble HoJlsl. HamucaTs cBoiicTBa rpaduka

byHKIMH.
KoMOHHUPOBaHHOE 3aHSTUE

19. Crenennas ¢pyHkuus

[ToBTOPHUTE M 00OOIIUTE CTENEHHYIO (QYHKIHIO JUIS HATYPaJIbHOTO, OTPULATEILHOTO, JPOOHO
— paIMOHAILHOTO U IEHCTBUTEIBHOTO MTOKA3aTelIsl.

KoMmOnHMpOBaHHOE 3aHTHE

20. IMocTtpoenue rpapuka GyHKIUNH

Tabnuma casuros rpaduka GyHKIuH (BIOJIb Oceil KoopauHaT). CxeMaTHuecKoe MOCTPOSHUE
rpaduka crerneHHou pyHKIMUN

[TpakTuyeckoe 3aHsTHE

Tema 3.3. Pemenune
HPpAIMOHATIBHBIX
ypaBHEHUN

21.  /Ipo6Ho — panuoHa/J bHbIe YPABHEHHS

[ToBTOPUTH M 000OIIMTE MaTepHa MO PEIICHUIO IPOOHO — PALIMOHATIBHBIX YPABHEHUH.
OO6sacTh 10NyCTUMBIX pelieHui ypaBHeHHs. CrIocoObl pelieHtsl ypaBHEHUN: pa3ioXKeHHe Ha
MHOKHTEJH, TOICTAaHOBKA. Pelienne ypaBHeHUI

KomOunupoBanHoe 3aHsTne

22.  HppauuoHajbHbIe ypaBHEHHA

[ToBTOPUTH M 000OIIKUTE MaTepUal MO PEHICHUIO UPPALIMOHAIBHBIX ypaBHEeHUH. O0IacThb
JONIYCTUMBIX pEIIeHN ypaBHeHus. [lofcTaHOBKa B MppallMOHAIBHBIX YPaBHEHUAX. Pemenue
YPAaBHEHUM.

KomOuHupoBaHHOE 3aHTHE

23. KonrpouabHas padora

Crnaua TeopeTHUeCKOro MaTepHraia U KOHTpOJIbHas padoTa pa3eiy: BEIYUCICHUE CTENCHH,
nocrpoenue rpaduka QyHKINUU, peleHre JpoOHO — pallMOHATILHOTO U HPPALIMOHATILHOTO
YPaBHEHUS.

Pasnen 4. Illokazamenwvnasn pynkyusn. Ilokazamenvuvle ypasnenus u HepageHcmad

18

Tema 4.1 ITokazarenbHas
GbyHKIHUS U €€ CBOICTBa

24. Iloxka3zatenbHas GPyHKIUUSA
Onpenenenue nokaszarenbHoi Gyakimn. CBoiicTBa pyHKkunu. CXxeMaTHYECKOe OCTPOCHUE

OK1-5,7
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rpaduKoB (PYHKIUH.
KomOuHMpOBaHHBIN ypOK

25. IocTpoenune rpagukoB
[TocTpoenue rpadukoB nmokasarenbHONU QYHKIMN
[TpakTyeckoe 3aHsTHE

Tema 4.2
Pemrenue nokazarenbHbIX
YpPaBHEHUI U HEPABEHCTB

26. Iloxa3aTejibHbIE YpaBHEHHS
Pemenwue npocreiiiiero nmokasarensHoro ypapHeHus. KopeHb ypaBHEHHS.
KomOnHupoBaHHOE 3aHsATHE

27. Pemienne ypaBHeHUH

CriocoOblI pereHus: pa3inokeHue Ha MHOXKHTENH, TI0JCTaHOBKA, JTIOrapu(pMUPOBAHNUE.
Pemenue ypaBHeHU! ¢ IPUMEHEHUEM MUKPOKAIIBKYJIATOPA

KomOnHupoBaHHOE 3aHsTHE

28. Iloka3atenbHble HepaBEHCTBA

[ToBTOpHTH rpaduK mokazarenbHON GyHKIMH. J[0Ka3aTh MPaBUIIO pEIICHUs] MTOKAa3aTeIbHOTO
HEpaBEHCTBA Ha rpaduke QyHKIHH.

KomOnHHpOBaHHOE 3aHATHE

29. Pemenne nokasateibHbIX HEPABEHCTB
Pemenne moka3aTeiabHBIX HEPABEHCTB
KomOnHupoBaHHoe 3aHATHE

Tema 4.2
Cucrema noka3areabHbIX
YpPaBHEHUI U HEPABEHCTB

30. Pemenue cucreM ypaBHeHM
Pemienue cucteM ¢ mokasarenbHbBIMUA yPaBHEHUSIMU
KomM0OuH1poBaHHoe 3aHsTHE

31. Pemenue cucteM ypaBHeHUIl M HepaBeHCTB
Pemenne cucreM ypaBHEHUIN U HEPABEHCTB
IIpakTnueckoe 3aHATHE

32. KonTpouabHasi pabora

Crnaua TeopeTHUeCcKoro MaTepuaia 1 KOHTpoJbHas paboTa pasjieny: MoCTPOUTh Tpaduk
MOKa3aTeabHON (QYHKIUH, PEIIUTh TOKa3aTEIbHOE YPaBHEHHE U HEPABEHCTBO, PEIIUTh
CUCTEMY YpaBHEHUMU

Pa3nea 5. Jlocapugpm u nocapupmuuecxkas pynkyus. Jlocapugpmuyueckue ypagnenus u Hepagencmaa

30

Tema 5.1
Jlorapudwm, ero BuasI
CBOMCTBA

33. Jlorapudpmuueckoe TOKIECTBO

Onpenenenue norapudma u JorapupmMUUecKoro ToXxAecTBa. Perienne npumepoB Ha
BBIUUCIIEHHE Jorapudma u ToxaecTBa. Buabl norapudmos.

KombOunnpoBanHoe 3aHstue

34. CeoiicTBa jJorapupmoB

OK1-5,7
K 1.6, 2.4
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Pemienue npuMepoB Ha BEIYHCICHUE JIorapru(Ma ¢ UCIOIB30BAHUEM CBOMCTB Jorapudma.
KomOuHupoBaHHOE 3aHsTHE

35. ®opmyna nepexoaa K Jorapudmy ¢ IpyruM 0CHOBAHUEM

[TonsaTne norapupMupoBaHus ¥ MOTCHIUPOBAHHS aNreOpandecKux BeipakeHuil. Jloka3arpb
dbopmyny mepexosa. Pabora Ha MUKPOKAIBKYIISATOPE. YMETh BRIYUCIUTh CTECHB, Jorapudm ¢
JHOOBIM OCHOBaHUEM U C JIFOOBIM ITOKa3aTelIeM

KoMOuHMpoBaHHOE 3aHATHE

Tema 5.2
Jlorapudmudaeckas
byHKIUA U €€ CBOICTBa

36. Jlorapudgmuueckasi pyHKIUs

Onpenenenue norapudmudeckoit pynkiuu. CrorictBa pynkun. O6paTHble HyHKIHH.
Cxemaruveckoe MmocTpoeHue rpadukoB QyHKITUH.

KoMOuHMpoBaHHOE 3aHATHE

37. IlocTpoeHue rpaukoB
[TocTpoenue rpadukoB JorapupmMuIecKon HyHKIHHA
[TpakTHueckoe 3aHsTHE

Tema 5.3
Jlorapudmuueckue
YpaBHEHUS U HEPABEHCTBA

38. Jlorapudmuyeckue ypaBHeHHs

IToBTOpUTH rpaduk JorapupmMuueckoi GyHKIMH, pelIeHue NpocTeHero JorapupmMuIecKoro
ypaBHeHusA. KopeHb ypaBHEHUS.

KomOuHupoBaHHOE 3aHsTHE

39. Pemenne orapupMuyecKux ypaBHeHH .

CriocoOblI perieHus: pa3iokeHue Ha MHOXKHUTEINH, TOACTaHOBKa, JJOrapu(pMHpOBaHHUE.
Pemenne ypaBHeHuUN.

KomOuHupoBaHHOE 3aHsTHE

40. Jlorapupmuyeckne HepaBeHCTBa

[ToBTOPUTH rpaduk norapupmuyeckoit pyHkunu. Jlokazars MpaBuiio pelIeHUs
Jorapu(pMHUECKOro HepaBeHCTBa Ha rpaduke GyHKIMU. Pemenue sorapupmMuyeckux
HEPaBEHCTB

KomOunupoBanHoe 3aHsTre

41. Pemenue orapupMuyecKux HepaBeHCTB
Pemienue norapupMuueckux HEPaBEHCTB
KombOunnpoBanHoe 3aHsTue

Tema 5.4 Cucrema
JoTapu(PMUIECKUX
ypaBHEHUH

42. Cucrema jorapupmMuyeckux ypaBHeHHUi
Pemenue cucrem ¢ norapu(pMUUeCKUMH ypaBHEHUSMU
KomOnHupoBaHHOE 3aHATHE

43. Pemenne cucreM ypaBHeHM i
Pemienue cucteMm ¢ jorapuMUYECKUMH ypaBHEHUSIMHU
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KomMOuHmpoBanHoe 3aHsTHe

44. Jlorapudmuueckas cnupajb. (IIpodgeccuoHaIbHO — OPpHEHTHPOBAHHOE COIePKAHUE) 2
MareMaTnueckoe CBOMCTBO CIIUPAIIH
Tena 5.5% KomOuHupoBaHHOE 3aHsTHE
TIpUMeHEHHE TOrapHdMOB 45. Pemenne 3agau. (IlpoeccuoHaILHO — OPUEHTHPOBAHHOE COACPKAHUE) } 2
Pemenue 3a1a4 1o cnenuagbHOCTH ¢ IPUMEHEHHEM Jiorapudma, JorapupMudeckon u
MOKa3aTeIbHON (QYHKIUH, JOTapU(PMUUECKUX ypaBHEHUN
IIpakTHyeckoe 3aHsATHE
46. Pemenne 3agau 2
Tema 5.6 Pewrenne npumepoB no temMe u3 marepuainon EI'D
Pemenue 3anau: [IpakTuueckoe 3aHaTue
sorapudm, 47. KonutpoJbHasi padora 2
JorapupmMuIecKas Crnaua TeopeTHueCcKoro MaTepraia 1 KOHTPOJIbHas paboTa pasienry: BBIYUCIUTD JIOTapudMm,
byHKIMA IIPUMEHUTH JOrapuPMHUECKOE TOKIAECTBO, IOCTPOUTH Ipaduk Jiorapudpmudeckoil pyHkuuy,
pemuTh JorapupMUIECKOe ypaBHEHHE M HEPABEHCTBO, PEIINThH CHCTEMY.
Paznean 6. Ocnoevr  mpuzonomempuu. Tpuzonomempuueckue pynxkyuu. Tpuzonomempuueckue ypasnenus u 40
HepaseHcmea
Tema 6.1 48. OnpenesneHue TPUTOHOMETPUYECKUX QYyHKIIUM. 2 OK1-7
OcHoBHbIE POPMYIIBI Tpuronomerpuueckuii kpyr. Onpenenenue Tpuronomerpudeckoit Gpynkuu. Ipakrnyeckas TIK 1.6,2.4
TPUTOHOMETPUU pabota c kpyrom. M3mepenus yria. 3Haku Tpuronomerpudeckoi pyHkunu. OCHOBHbIE
TPUTOHOMETPUUYECKHUE TOXKAECTBA. YETHOCTh M HEUETHOCTh TPUTOHOMETPUUECKUX (DyHKITHIA
[IpakTHueckoe 3aHsATHE
49. Tpuronomerpuueckas GyHKIHSI CyMMbI H PA3HOCTH ABYX YIVIOB 2
®DopMyJbl TPUBENEHNUS, TEPUOAUYHOCTD TPUTOHOMETPUYECKUX (PYHKIIMMA, JOMOJIHUTEIbHBIN
yToJl, TPUTOHOMETpUUYECKUE (PYHKIIUM CYMMBI U Pa3HOCTH JIBYX YTJIOB
KomOunupoBanHoe 3aHsTne
50. ®opmy.bl 1BOHHOrO U MOJOBHHHOIO YIJa 2
Otpabortathk Ha npuMepax GOpMYJIbl JBOIHOTO U MOJOBUHHOIO yIiia
KomOuHupoBaHHOE 3aHATHE
51. ®opmyibl cJ10KeHUS TPUTOHOMeTPpUYecKHUX (PyHKIMi 2
OtpaboTath Ha puMepax NpeoOpa3oBaHHE CyMMbl TPUTOHOMETPHUECKUX (YHKIUN B
MIPOU3BECHNE U HA00OPOT.
KomOuHupoBaHHOE 3aHATHE
Tewma 6.2 52. TpuroHomerpuyeckue pyHKIHH 2
Tpuronomerpuyeckue I'paduku TpuroHoMeTpryeckiXx (GyHKIHUN U UX CBOMCTBA
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GyHKIIUY, UX TpapuKu U
cBoiictBa. O6parHas
TPUTOHOMETPHYECKAS

byHKIHS

KomMOuHmpoBanHoe 3aHsTHe

53. IlocTtpoeHue rpadukoB PpyHKIMi

Tabnuia casuros rpaduka GyHKIuH (CKaTHE U pacTsHKeHHE rpaduka BIOIb Oceit
KoopanHaT). CXeMaTHUeCKoe MOCTPOCHHE TpadriKa TPUTOHOMETPHUUECKON ()yHKIIUU
KoMOuHMpoBaHHOE 3aHATHE

54. TlocTtpoenue rpadpukoB GpyHKIMA
Cxemarudeckoe mocTpoeHue rpaduka TpPUrOHOMETPUIECKOH (PyHKIIH
[TpakTHueckoe 3aHsATHE

55. OoOparTHasi TpUroHOMeTpUYecKasi (pyHKums.

Omnpenenenne 0OpaTHBIX TPUTOHOMETPUYECKUX (QYHKIMHA. Berancienue Ha
MUKPOKaJIbKyJsiTope. I 'padukn 0OpaTHBIX TPUTOHOMETPHUYECKUX ()YHKIIUH.
KoMmOnHHMpOBaHHOE 3aHSTHE

Tema 6.3
Tpuronomerpuueckue
ypaBHEHUS U
HepaBeHcTBa. Cuctema
YpPaBHEHUU.

56. Ilpocreiimme TPUrOHOMETPUYECKHE YPABHEHHS
BriBectr hopmysibl 00IIEro pelieHus MPOCTEHIINX TPUTOHOMETPUICCKUX YPaBHECHUIA.
KoMOuHMpoBaHHOE 3aHATHE

57. Pemienune ypaBHeHuUil
OTtpaboTaTh HABBIKOB PEIICHUS MPOCTEHIINX TPUTOHOMETPUIECKUX YPaBHEHHIA.
KomOuHupoBaHHOE 3aHsTHE

58. TpuroHomerpuueckue ypaBHeHUsl

YpaBHeHUsI, CBOJSAIIMECS K KBaIpaTHOMY ypaBHEHHUI0. CIocOOBI pelIeHHs: Pa3I0KEeHNUE Ha
MHOXHUTENH, TOJACTaHOBKA.

KomOunupoBanHoe 3aHsTHe

59. TpuroHomerpuyeckue ypaBHeHHUs
OpnHOpOHBIE ypaBHEHUS IIEPBOIO U BTOPOTO MOPSIJIKA, HEOJHOPOIHbBIE YPABHEHHUS.
KomOuHupoBaHHOE 3aHATHE

60. Pemenune ypaBHeHui
Perienue TpUroHOMETPUUECKUX YpaBHEHUH C MPUMEHEHHEM (HOpMYJl TPUTOHOMETPHH
[IpakTrueckoe 3aHsTHE

61. Tpuronomerpnueckoe HepaBeHCTBO

Pemennie TpUroHOMETpHUUECKOr0 HEPABEHCTBA C IPUMEHEHUEM TPUTOHOMETPUYECKOTO KpyTa
U C MPUMEHEHUEM rpauKOB TPUTOHOMETPUYECKIX (DYHKIIMH. Pemenne HepaBeHCTB U3
Marepuanos EI'D.

KomMbuHnpoBanHoe 3aHsTHe

62. CucremMa TPMIrOHOMeTPHYECKHX YPABHEHMIt
Pemrenue cucreM
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KomMOuHmpoBanHoe 3aHsTHe

Tema 6.4%* 63. Pemenne 3anau. (IlpodeccnoHaibHO — OPUEHTHPOBAHHOE CO/IEPIKAHME) 2
Onucanue Pemenue 3a1a4 no cnenuagibHOCTH € IPUMEHEHUEM TPUTOHOMETPUU
IIPOU3BOJCTBEHHBIX KombunnpoBanHoe 3ansrue
MPOLECCOB 64. Ilpou3BoacTBEeHHBbIE MPOLECCHI. 2
(ITpodeccnoHATBLHO — OPUEHTHPOBAHHOE CO/IEPIKAHUE)
Omnwucanue Nporu3BOACTBEHHBIX MPOIECCOB 0 CIIEUATBHOCTH € TIOMOIIBIO TpaduKOB
TPUTOHOMETPUUECKHUX (QYHKIIUIT
[IpakTuueckoe 3aHaTue
65. IIpou3BoacTBeHHbIE MPOLECCHI. 2
(ITpoeccnoHAIBLHO — OPUEHTHPOBAHHOE CO/IEP/KAHUE)
Onucanuie MPOU3BOJICTBEHHBIX (SIKOHOMHUYECKHX ) MPOLIECCOB MO CHEIHATIBHOCTH C TTOMOIIBIO
rpaduKoB Apyrux (yHKIHHA.
[IpakTrueckoe 3aHsiTHE
Tema 6.5 66. Pemenne 3agau 2
Pemenue 3anay: Pewmenne npumepos u3 matepuaios EI'D
TPUTOHOMETPHS [IpakTuueckoe 3aHaTue
67. KonTpoabHasi padora 2
Cpnaua TeopeTH4ecKOro MaTepurasia U KOHTpOJbHasi paboTa pa3jieny: BbIUUCICHUE 3HAaUEHU I
TPUTOHOMETPHUECKUX (DYHKIUH, 10KA3aTEIBCTBO TOXK/IECTB, PELIEHHE TPUTOHOMETPUUYECKUX
YpaBHEHUI U HEPABEHCTB, NOCTpOeHue rpapuka QyHKIMU
Pasnen 7. Ypaeuenus u nepasencmea 10
Tema 7.1 68.YpaBHeHHs1 M HepaBeHCTBA ¢ MOJYJIeM. 2 OK'1-7
YpaBHeHus U OO6miue MeTob! pelieHus ypaBHeHUS. Moaynb. Y paBHEHMs U HEPaBEHCTBA C MOJIYJIEM.
HEPABEHCTBA C KomOnHupoBaHHOE 3aHATHE
apaMeTpoM 69. YpaBHeHus ¢ mapaMeTpoM. 2
3HaKOMCTBO ¢ mapameTpoM. IIpocrelimne ypaBHEHUSI U1 HEPABEHCTBA C TAPaMETPOM.
I'padnueckuit MeTos perieHnst ypaBHEHUS U HEPABEHCTBA
KomOuHupoBaHHOE 3aHATHE
Tema 7.2 70. Pertenue TeCTOBLIX 3aJaHui 2
Pemrenue 3amay 3a nepBbiil | Bompockl kK AK3aMeHy M TECTUPOBAHUIO, KPUTEPUH OLIEHUBAHMS, PETJIAMEHT 9K3aMEHa,
ceMecTp MIpUMEpHBIE 3a/1aHusl.
KomOuHupoBaHHOE 3aHATHE
71. IloaroToBKa K KOHTPOJILHOM padoTe 2

Pemenue MMPUMEPHOTI'0 5K3aMCHAIMOHHOI'O 6I/IHCTa, p8360p pCeUICHN, CAMOOIICHKA.
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72. KonTpoJabHasi pabora

Pemienue TecTOBBIX 3a7aHUH 3a MEPBBINA CEMECTP: PELIUTh IPOCTEHIINE YPAaBHEHNU,
BBIIIOJIHUTH I[ef/'ICTBI/ISI C IIp06$IMI/I, BBIYUCIIUTH CTCIICHB, KOPCHb U JIOT apn(bM, HaWTH 3HAYCHUE
TPUTOHOMETPHUYECKON (DYHKIIUU

IIpoMe:kyTOUHAsI aTTECTALUSA 6
73. KoHcyabTamusi K dK3aMeHy 2 OK'1-7
74. KoHcyabTanus K 3K3aMeHy 2
75. Jx3ameH (MUCbMEHHbIH) 2
2 cemecmp
Pasnen 8. Koopounamwt u éexmoput 12
Tema 8.1 76. BekTOpbl HA MJIOCKOCTH M B IPOCTPAHCTBE 2 OK2,34,7
BexTops! Ha uiockoctu 1 | OnipeeneHue BEKTopa, paBHbIE BEKTOPaA, IPOTUBOIIOIOKHbIE, KOJUIMHEapHble. basuc Ha TK 1.6, 2.4
B IIPOCTPAHCTBE. wiockoctu. Cucrema koopauHar. JleiicTBHs HaJl BEKTOpaMU B KOOPAMHATAX: CIIOKEHUE,
KoopaunaTsl BEKTOPOB. YMHOKEHUE Ha YHUCII0, CKAJIIPHOE ITPOU3BEIECHUE, YTOJI MEKIY BEKTOPAMHU, YCIOBUE
NapayuiebHOCTH U NEPIIEHINKYISIPHOCTH BEKTOPOB
KoMOuHMpOBaHHOE 3aHATHE
77. BekTOpbI B IPOCTPAHCTBE 2
Kommnanapusie Bektopsl. basuc B mpoctpanctBe. Crucrema koopauHar. JlelcTBus Haj
BEKTOPAMHM B KOOPJMHATAX: CI0XKEHUE, yMHOKEHHUE HA YUCIIO, CKAJISIPHOE U BEKTOPHOE
MIPOU3BEICHUE, YTOJI MEKy BEKTOPaMH, YCIOBUE MAPAIICIBHOCTH U MEPIEHIUKYISIPHOCTH
BEKTOPOB
KomOunupoBanHoe 3aHsTHe
Tema 8.2 78. YpaBHeHMe NPAMOIi HA NJIOCKOCTH 2
YpaBHEHHE IIOCKOCTH [Ipupamenue aprymenra, npupamienue GpyHkiuu. OOmiee ypaBHEHUE IPSIMOM, YIIIOBOM
KO3 PHUIMEHT NMPsIMOH, ypaBHEHHE MPSIMOIL ¢ YIIIOBBIM KO3()(DULIMEHTOM, YTOJI MEXKIY
MPSIMBIMH, YCJIOBHE MApaJIJIEIIbHOCTH U MEPIEHIUKYISIPHOCTH MPSIMBIX
KomOuHupoBaHHOE 3aHsTHE
79. YpaBHeHHe II0CKOCTH 2
CocraBiieHne ypaBHEHUS TUIOCKOCTH. YTOJI MEXAY INIOCKOCTSMH. Y CIIOBHE NapajlIeIbHOCTH
wiockocteil. [Inomanp TpeyroiapHuka. Paccrosnue ot Touku A0 npsimoid. O0bEM NUpaMubl.
KomOuHupoBaHHOE 3aHATHE
Tema 8.3* 80. Pemenne 3aaau. (IlpodeccnoHaibHO — OPUEHTHPOBAHHOE CO/IEPIKAHME) 2
[IpakTuko — [IpakTHKO — OpUEHTHPOBAHHBIE 3a/1a4M O crenranbHoCcTU. KoopauHaTHast MI0CKOCTb.

OpPHEHTUPOBAHHBIC 3a7a4H

OmnpeeneHne MmiIomaad MHOTOYTOIbHUKA U 00BhEM Tella. ENMHUITBI H3MEpEeHHS TUTOIAIN U
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Ha KOOPJAMHATHOU

o0bEMa. Brrancnenue paccTosHUM 1 TUIomaael Ha I1ockocTu. KomndecTBeHHbIE pacyeThl.

IJIOCKOCTH Beruucienue o6béma.
[IpakTnueckoe 3aHsTHE
Tema 8.4 81. KonrpoJbHas padora. 2
Pemenue 3anau JlaH TpeyroJabHUK ¢ KOOpAUHAaTaMu BepiinH. HaliTu KoopAMHATEI BEKTOPOB, YTOJI MEXIY
BekTopsl 1 KOOpAMHATHI BEKTOPAaMH, IJIOLIAb TPEYTOJIbHUKA, BBIIIOJIHUTD NEUCTBUA HaJ BekTopaMu. COCTaBUTh
YpaBHEHUE CTOPOHBI TPEYIOJbHUKA, MEAUAHBI, BHICOTHI.
Paznen 9. Ilpousseoonasn pynkyuu u eé npumenenue 40
Tema 9.1 82.11penes pyHkuun 2 OK1-7
ITpenen pynkuuu u Apudmernueckas u reomerpuueckas nporpeccusi. opmyna odmero uineHa. beckoneuno IIK 1.6,2.4
HEIPEPBIBHOCTb. yObIBaro1mast reomerpudeckas nporpeccus. [locnenoBarensnoctu. Pexyppentnas ¢popmyna.
AcumnToTsl rpaduka Omnpenenenue npezaena GyHKIUHU B Touke. beckoHeuHo Manas U 0eCKOHEYHO OoJbLIast
byHKIIN ¢bynkuus. CoiicTBa npenenoB. Beruncnenne npezena GyHKIUN B TOUKE, IPH CTPEMIICHUN K
0ECKOHEYHOCTH. 3aMedaTesbHbIe TPEeIIbl.
KoMOnHMpoOBaHHOE 3aHATHE
83. HenpepbiBHast pyHKIHA. 2
[Tonsarue nenpepsiBHOM (yHKIMK. CBOMCTBA HENIPEPHIBHOM (pyHKIMH. TouKa pa3pbiBa.
Acumnrotsl rpaduka GyHKIMUA. YpaBHEHUE ACUMITOT.
KoMOuHMpOBaHHOE 3aHATHE
Tema 9.2 84. IlpousBoanas pyHKuMH 2
[TpouzBoanas Gyukimy, Omnpenenenue npousBoHoM ¢yHkiuu. [IpaBuna nuddepenuponanus. Tadbmuna
IIpaBuJIa MIPOU3BO/IHBIX 3JeMEHTapHbIX QyHKIMA. [Tpumepsl.
g depeHInpOBaHHUSL. KomMOuH1poBanHoe 3aHsTHE
DOU3UYECKUI CMBIC]T 85. [Ipou3sBoaHas npousBeaeHUst PyHKIUA. 2
MIPOU3BOIHOM (PYHKIIHH. Pemienue npumepoB Ha HaX0X/I€HUE TPOU3BOAHON (DYHKIIMH, TPABUIIO YMHOKEHHS
[IpakTHueckoe 3aHsTHE
86. IlpousBogHast 4acTHOrO GyHKIMH. 2
Pemenue npumepoB Ha HaXOKJIEHUE MPOU3BOIHON (PYHKIIMHU, TPABUIIO JEJICHUS
[IpakTnueckoe 3aHATHE
87. ®uznyeckuii CMbICJ NPOU3BOAHOM 2
Haxoxnenue npousBoHoi. U3HYECKUN CMBICI NIPOU3BOHOM. Pemenne 3anay.
[IpakTHueckoe 3aHsTHE
Tema 9.3 88. IlpousBogHas C10:KHON PYHKIHH 2
CrnoxHast GyHKIUS U €€ [Tonsitue cnoxuoit pynkunu. Teopema o nmpou3BoaHON cioxHOM QyHkuuu. Tabauna
IIPOU3BOIHAS MIPOU3BOIHBIX CIOXKHBIX QyHKIMHA. [Ipumepsl
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KomMOuHmpoBanHoe 3aHsTHe

89. Borunciienne npou3BoaHOI GyHKIUM
OTtpaboTaTh HaBBIKK HAXOXKACHUS IPOU3BOTHON CIIOKHOW (DYHKIIUU
IIpakTueckoe 3aHsTHE

Tema 9.4
Pemenne 3amau o reme
MPOU3BOIHAS (PYHKIUHU

90. KonTpoJanHas padora.

Haiitu npon3BoaHyr0 GyHKIMH, TPUMEHSIs TpaBuiia AudGepeHnnpoBanus, TaOIHILy
MIPOU3BOJIHBIX IJIEMEHTAPHBIX U CIIOKHBIX (QYHKIMH. PemuTs 3a1ady Ha GU3NUECKHA CMBICIT
MPOU3BOIHOMN

Tema 9.5
['eomeTpuyeckuii cMbICT
MIPOU3BOAHOMN

91. I'eomeTpu4eckHii CMbIC POU3BOIHOM

['eomeTpruecknii CMBICT IPOU3BOJAHON. Y paBHEHHE KacaTeabHON K rpaduKy GyHKIHH. YTOI
HaKJIOHA KacaTelIbHOU. YToJI Mexny QyHKIusIMH. Permenne 3ama4

KombunupoBanHoe 3anstue

92. Pemenue 3agau

OTtpaboTaTh HABBIKM HAXOKIEHUS YIIIOBOro K03 uIiMenTa, COCTaBICHUs YpaBHEHUS
KacaTelbHOU K rpaduky.

IIpakTuyeckoe 3aHATHE

Tema 9.6
Hccnenoanue GpyHkumuu
Y TIOCTpOeHue Trpaduka

93. UccnenoBanue pyHKumu.

C TOuYKHM 3peHHs TEOMETPUIECKOTO CMBICIa PACCMOTPETH BOIIPOCHI MOHOTOHHOCTH (DYHKIIMH,
skcTpeMmyMa. COCTaBUTh AITOPUTM PELICHHUS KaXXI0TO BOIIPpOca

KomOuHupoBaHHOE 3aHsATHE

94. UccaenoBanue pyHKIUH.

Bropas npousBonnas ¢pynkiuu. Touka nepernda ¢pyHkiuu. CocTaBUTh ITOPUTM
UCCIIEIOBAaHMSI U IOCTPOEHUS Ipaduka QyHKIUH.

KomOunupoBanHoe 3aHsTHE

95. IlocTpoenne rpadpuka pyHkuuu
[TpoBecTu nonHoe uccnenoBanne PyHKIIUU U TOCTPOUTH €€ rpaduK. (MHOTOUJICH)
IIpakTnueckoe 3aHATHE

96. IlocTpoenue rpagpukoB GyHKIUH
[IpoBectu noaHOE Hccae0BaHne PYHKIUU U OCTPOUTH €€ rpaduk. IpoOHO — parioHanbHas

GyHKIHS.
IIpakTHyecKkoe 3aHATHE

97. HocTtpoenue rpapukoB GyHKIUH
[IpoBecTu noaHOE Hccae 0BaHNEe PYHKIUU U TOCTPOUTH €€ rpaduk.
[IpakTnueckoe 3aHsTHE

Tema 9.7*

98. HaunGoublee 1 HAaUMeHbllIee 3HaYeHne (PYHKIMH
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Haxoxnenue
ONTUMAJIBHOTO pe3yJibTaTa

Paccmortpers anroputwm pemenus 3aaadu. Pemenue 3anay.
KomOuHupoBaHHOE 3aHsTHE

C IOMOLIBIO POU3BOAHOM | 99. Pemenne 3anay. (IlpodeccnoHalIbHO — OPHEHTHPOBAHHOE COTEPKAHNUE) 2
B IIPAaKTUYECKUX 3a/1a4ax Haxoxzaenue HaubosbIIero 1 HAUMEHbILIEr0 3HAYCHUS] PYHKIIUU.
IIpakTuueckoe 3aHaTue
100.Pemienue 3agau. (IlpodeccnoHaIbHO — OPUEHTHPOBAHHOE CO/IEPKAHHE) 2
HaxoxaeHue onTUManbHOro pe3ysbTaTa B IPAaKTUYECKUX 3a/1a4ax
ITpakTuyeckoe 3aHsTHe
Tema 9.8 101. KonTpoJsbHas padora. 2
Pemenue 3anau o HccnenoBaTth U nocTpouTh rpaduk pyHkunu. HaliTu Hanbonb1ero 1 HAMMEHbIIEro 3Ha4eHUs
IIPUMEHEHHUIO (GyHKINU Ha OTpE3Ke.
POU3BOIHON (PYHKIIMU
Pasznen 10. Humeepan u eco npumenenue 14
Tema 10.1 102. IlepBooGpa3Has, HeonmpeaeJeHHbIH HHTErpaJ 2 OK1-7
[lepBooOpasnas ¢pynkuuu, | Jlate onpeneneHue nepBoodpazHoii. HeonpeneneHHbI HHTETpal U €ro TeOMETPHUYECKHMA K 1.6,24
HEOIlpeIeJIeHHbIN cmbici. CBoiicTBa MHTerpana. Tabauia ocHOBHBIX HHTerpanoB. HemocpencTBeHHoe
UHTErpal UHTErpupoBaHue. Pemenue npumepos
KomOuHupoBaHHOE 3aHsTHE
103. UaTerpupoBanue 2
Pemenue npumepoB. IHTerpupoBaHue BbIpaKEHUH, €CIIU apryMEHT JIMHEHHas (QyHKITHS.
IIpakTnueckoe 3aHATHE
Tema 10.2 104.0npeneneHHblil MHTErpaJ 2
Onpenenennbiil uarerpan | Ilonstue naTerpanbHoi cymmel. OnpenieneHue onpeaeneHHoro uarerpana. Cpoiicrsa
Y €T0 BBIYHUCIICHUE onpeneneHHoro uaTerpaina. ®opmyna Hetotona — Jleitbuuia. BeruncieHue HHTErpasios.
KomOuHupoBaHHOE 3aHATHE
105. I'eomeTpuueckuii U puznyeckuii cMbIC]I HHTErpajia 2
I'eomeTpHuueckuii cMbIC onpeAeaeHHOro uuTerpana. [lnomans niaockoit Gpurypst.
Beruncnenue mioniaan. @U3n4eckuil CMbICI ONPENEIEHHOTO UHTErpajia. Beranucienne myTH.
KomOuHupoBaHHOE 3aHATHE
Tema 10.3* 106.Pemenue 3axau. (IlpodeccuonajibHO — OPUEHTHPOBAHHOE COIEPKAHME) 2
[Ipumenenue unterpana B | Pemienue 3a1ay Ha npUMEHEHWE UHTErpasia JJisl BBIYMCICHUS TUIOIMIAJIeH IIOCKUX QUryp
MIpaKTUKE [TpakTnyeckoe 3aHsTHE
107. Pemienue 3aga4. (IlpogeccnonanbHO — OPHEHTHPOBAHHOE COAEPKAHUE) 2

Pemenue 3a1a4 Ha MpUMEHEHNUE UHTETpaJia JJis BBIYUCICHUS PU3NYECKUX BETUYUH U
IoIaael MIoCKuX Guryp
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IIpakTrueckoe 3aHsATHE

Tema 10.4 108.KonTposbHasi padora. 2
Pemenne 3anay Ha Haiiti HeonpeaeeHHbIN UHTErpal, BBIYUCIUTD ONPEIEICHHBIM HUHTETpaJl, HAWTHU IIJI0IAb
WHTETPUPOBAHUE MJIOCKOUW (DUTYPBI, BEIYMCINUTD ITYTh TPOUICHHBIH MaTEPHAIIbHONW TOYKOM
Pasznen 11. Ilpameie u nanockocmu ¢ npocmpancmee 18
Tema 11.1* 109. Buabl miaockux ¢puryp u ux miomaab (IlpodeccnoHaIbHO — OpHEHTHPOBAHHOE 2 OK 1,3,4,7
I'eomeTpus Ha IIOCKOCTH cojiep kaHue) TK 1.6,2.4

[TpakTHKO — OpUEHTHPOBAHHBIE 33]]a4l B KypCce F€OMETPHUH Ha TIOCKOCTH

[IpakTuueckoe 3aHaTHe
Tema 11.2 110. IIpsiMmble B MPpOCTPaHCTBE 2
OcCHOBHBbIE MOHATUS [Ipenmer crepeomerpun. AkcMoMbl crepeoMeTpun. CreacTBus u3 akcuom. [lapamiensHocTh
CTepEOMETPHH. MpSMBIX B pocTpaHcTBe. [lepnenaukymsp , HaKIoHHas, mpoekius. CBoiicTBa HAKIIOHHBIX,
[Iepnenpukysmsp, BBIXOIAIIMX U3 OAHOW TOYKH. PenieHue 3a1a4 Ha 10Ka3aTENbCTBO
HAKJIOHHAS, TPOCKIIUS. Komb6unnpoBanHoe 3aHsaTue

111. Pemenue 3aaa4 2

Pemmenue 3aa4 Ha napajyienbHOCTD MPSMBIX B IPOCTPAHCTBE, MEPIEHAUKYIISP , HAKJIOHHYIO,

IIPOEKIINIO.

[IpakTuueckoe 3aHaTue
Tema 11.3 112. IlapasieabHOCTb NPAMBIX U IJIOCKOCTEH 2
[TapannensHocTh npsimoit | [Ipu3Hak u Teopema o napaienbHOCTH NPAMOM U MI0CKOCTH. [Ipu3HaK u Teopemsl 0
U TUIOCKOCTH, NapajuIeIbHOCTH IIJIOCKOCTEN. Pelenue 3a1a4y Ha T0Ka3aTenbCTBO
napajiebHOCTb KomM0uHnpoBanHoe 3aHsiTHE
[IJIOCKOCTEN 113. Pemenmne 3a1a4 2

3aauy Ha NapauIeIbHOCTD MPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE, MEPIEHAUKYIISP,

HaKJIOHHYIO, IPOEKIUIO.

IIpakTHueckoe 3aHsATHE
Tema 11.4 114. IlepneHAUKYJISPHOCTH NMPAMOIi U NJIOCKOCTH 2
[leprnieH TUKYISIPHOCTD [Tpu3Hak 0 NepHeHIUKYISIPHOCTH MPSAMON U TUNIOCKOCTH, TEOPEMA O TPEX NEePIEHINKYIsApax.
MPSAMOM U TJIOCKOCTH. JlokazarenbCcTBO yTBEpKACHUN. Perienue 3anau
JIByrpaHHBIN yTOJI. Komb6uHnpoBanHoe 3aHATHE

115. JIByrpaHHblii ¥ MHOTOTPAHHBbIN yro.Ja. 2

JIByrpaHHBIN yroJI, TMHENHBIN YroJl, IPU3HAK IIePIEHINKYIISPHBIX IUIOCKOCTEN. Y CIIOBUE

CYILIECTBOBaHMsI MHOTOI'PaHHOTO yria Pemnenue 3aiad Ha Joka3aTesbeTBO. Pemenne 3aau.

KomMmOnHMpoBaHHOE 3aHsTHE

116. Pemenmue 3aga4 2
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3anauy ¢ IPUMEHEHUEM TEOPEMBI O TPEX NEPIEHIUKYIIApaX, ABYTPaHHOIO yria. Pemenne
3a1a4
IIpakTHueckoe 3aHsATHE

Tema 11.5 117. KourtpoJbHas padoTa 2
Pemenue 3anad no JlokazaTh yTBEpKICHHUE, PEIIUTh 33]1aqy
CTEepEOMETPUU
Paznen 12. Mmnuozozpannuku u mena spawienus. Ilnouwaos nosepxnocmu u 00vem 2eomempuyecKkozo menda 46
Tema 12.1* 118. 'eomeTpus Ha niaockocTu (IIpodeccnoHAILHO — OPHEHTHPOBAHHOE COAEPIKAHME) 2 OK1-7
[TpaBmibHBIE [TpaBwibHbIe MHOTOYTOJBHUKH. CrMMeTpusi. CBOICTBA MPaBUIIBHBIX MHOTOYTOJILHUKOB. K 1.6, 2.4
MHOTOYTOJIbHUKHU. [Tnomaas MHOTOYronsHUKOB. CuMMeTpust B ipupoae. LleHTp BrivcaHHOM 1 onucaHHOM
CummeTpust. OKPYXHOCTH, IICHTP TSDKECTH H T.J.
KombunmnpoBanHoe 3anstue
Tema 12.2 119.IMapanuesnenunen. CedeHrne MHOTOTPaHHUKA 2
[Tpu3ma, s3neMeHTHI Omnpenenenue napajuieNenuIeaa, ero 3eMeHThl, ceueHue MHororpantnuka. [locrpoenue
pu3Mbl. Buabl npusm. ceyeHuil. IIoBTOpUTE TEOPEMBI CTEPEOMETPUH.
[Tnomans noBepxnoctu U | IlpakTudeckoe 3ansTHe
00BEM PU3MBI 120. Ilomaasb MOBEPXHOCTH M 00bEM Mapasiiiesienuiena 2
[Tnomane moBEepXHOCTH U 00BbEM Mapaluienenuneaa, kyoa. Pemenne 3a1a4y Ha BEIYHUCIICHHIE
TUIONIA/IA TTOBEPXHOCTH M 00BhEMA; HAXOXKIACHHUE YJIEMEHTOB MHOTOTPAaHHUKA
KombunnpoBanHoe 3aHsTue
121. Hpusma. Ilaomaas NOBEPXHOCTH M 00bEM NPU3MBI 2
OmnpeneneHne MPU3MbI, JIEMEHTHI TPU3MBI, ceueHrne. Busl mpu3M. [lmommaas moBEepXHOCTH U
00BEM mpu3Mbl. Pemenue 3aay.
KomOuHupoBaHHOE 3aHsTHE
122. Pemrenune 3agau 2
Pemenvie 3a1a4 Ha BEIYHCIICHHUE IIOMAIM IOBEPXHOCTH U 00BEMA MTPU3MEL.
KombuHnpoBanHoe 3aHsTue
Tema 12.3 123. TIImpamupaa. [L10omagb NOBEePXHOCTH U 00bEM NMPAMU/bI. 2
[Mupammuna, >1eMeHTHI Omnpenenenne TUPaMUIbI, YIIEMEHTHI MMPAMHUJIbI, CEYCHHEe MHOTOTpaHHUKA. Buapl mupamu.
nupamMusl. Buaer [Tnomane moBepxHOCTH U 00BEM MUpaMuIbl. Pemenne 3aqaq
MUPAMHU/I. KoMOuHmpoBanHoe 3aHsTue
[momaas MoBEpXHOCTH U 124. Pemenmue 3a1a4 2
00BEM MHpaMUJIBL. Pemenwne 3a1a4y Ha BEIYMCTICHHE TIOMAAH MTOBEPXHOCTU U 00BEMA MUPAMHUIBI
KomOunnpoBanHoe 3aHsTHE
125. ¥YceueHHasi nupamMujaa. 2
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Omnpenenenre yceueHHOW MUPAMHUIBL, AJIEMEHTHI TupamMuabl. [Inomans moBepXHOCTH U 00BEM
MPaBUWIBLHON yCEUEHHOM MpaMuibl. Perienue 3amay.
KoMOuHMpoBaHHOE 3aHATHE

126. Pemrenune 3agau
PCH_IGHI/IG 3a4a4 Ha BBIYHUCIICHHUC IIJIOIIadn HOBCpXHOCTI/I nu 06’béMa MHOFOI‘paHHI/IKOB. 3aI[a‘II/I
Ha OTHOIIIEHHE 00BEMOB U TLTOIIA/ICH TTOBEPXHOCTH.
[TpakTudeckoe 3aHaTHE

Tema 12.4*
IIpaBunbpHbBIE
MHOT'OTPaHHHKHU.
[Ipumepsl cummeTpuii B
npodeccuun

127. IlpaBujibHbIe MHOTOTPAHHHUKH

Onpenenenre NpaBUJIbBHOIO MHOTOrpaHHUKa. CBONCTBA IIPABUIIbHBIX MHOIOTPAHHUKOB.
Penrenue 3a1a4 Ha MOCTPOCHUE CEUCHUSI, HAXOXKICHUS TUIOMIAIN TTIOBEPXHOCTH U 00BEMa
MHOTI'OI'PpaHHUKOB.

KomOnHupoBaHHOE 3aHsTHE

128. Cummetpus B :xu3nu. (IlpodeccuoHabHO — OPUEHTHPOBAHHOE COEPKAHNE)
Cummerpusi B MHOTOrpaHHuKax. CUMMETpHS B apXUTEKType, TEXHHUKE, OBITY.
IIpakTHueckoe 3aHsTHE

Tema 12.5

Pemenue 3amay Ha
BBIYMCIICHHE

IJTONIAAX TOBEPXHOCTHU U
00BEMa MHOTOTpaHHUKA

129. Pemrenune 3agau
PGIHGHI/IG 3a1a4 Ha BBIYHUCIICHUC TIJIOIIAan HOBCpXHOCTI/I n O6’béMa MHOFOFpaHHI/IKOB.
IIpakTHuyeckoe 3aHATHE

130. Kourpoabhas padora
Pemenue 3a1a4 Ha MOCTpOEHUE CEUEHUS M HAa BBIYMCICHHE TUIOIIAAN TOBEPXHOCTU M 00BEMaA
MHOTI'OrpaHHUKa

Tema 12.6 131. Hwuauuap.
Hunuuap u ero Onpenenenne NUIMHIPA, JIEMEHTHI LUIMHIPA, OCEBOE ceueHue. Pa3BepTka, muiomans
COCTABJISIFOLIHE. MOBEPXHOCTU U 00bEM LuuHApa. Pemenue 3aaay.
KomOnHupoBaHHOE 3aHATHE
132. Pemenue 3aga4
Pemenue 3a1a4 Ha BBIYMCIICHUE IO TIOBEPXHOCTH U 00bEMA IIMIIUH/IPA.
Kom06uHMpoBaHHbIE 3a1a4H.
KomOuHMpoBaHHOE 3aHATHE
Tema 12.7 133. Konyc. YceueHHbIil KOHYC
Konyc u ero Omnpenenenne KOHyca, 3JIEMEHTHI KOHYCa, 0CEBOE ceueHue. PazBepTka, miomanas
COCTAaBJIAIOIIE MOBEPXHOCTU U 00bEM KOHYyca. Y ceueHHbIH KoHyc. Pa3BepTka, miomaab MOBEpXHOCTH U

00BEM yceueHHOTo KoHyca. Penienue 3amaa
KomMmOuHMpoBaHHOE 3aHsTHE

134. Pemenue 3aaa4
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Pemienue 3a1ay Ha BRIYHCIICHUE TUTOMIAIHN IOBEPXHOCTH U 00BEMA KOHYCA.
KombOunupoBaHHbIe 3a1a4H.
KomOuHupoBanHoe 3aHsTHE

Tema 12.8
[Tap wu ero yactu

135. Cdepa u map

Omnpenenenue mapa u cepsl, SIEMEHTHI 1apa, oceBoe ceueHnue. Pa3pepTka, 1miomaas
MOBEPXHOCTU U 00bEM I1apa. Pemienue 3amau.

KomOuHupoBanHoe 3aHsTHe

136. Pemenue 3amau.

Pemenue 3a1a4 Ha OTHOIICHHE JIOMIA/ICH MOBEPXHOCTH U OTHOIIIEHUE 00HEMOB TEI
BpailleHus. Perienre 3a1a4 Ha BBIUMCIICHHE IJIOMIAIA TOBEPXHOCTU U 00bEMA Tesa BpalleHUs
KomOuHnpoBanHoe 3aHstue

137. Pemenune 3aaa4
Pemenue 3a1a4 Ha BRIYHCIICHUE TUIOMIAN IIOBEPXHOCTH U 00BEMA TeJla BpalCHHS.
[TpakTrdeckas padoTa

Tema 12.9*
I'eomeTpuueckue
KOMOMHAIIMH Ha TIPAKTHKE

138. KomOunHmpoBaHHbIE 321241
Pemenne 3a1a4 Ha KOMOMHAIMH T€OMETPUYECKHUX TEL.
ITpakTnueckas pabota

139. I'eomeTpuueckue komonHauuu. (IlpodeccnonanbLHO — OpMEeHTHPOBAHHOE
co/iep:KaHue)

Tena BpalieHus B MOel ClIeUANILHOCTHU. Penienne 3aau MpakTUKO — OPUEHTHUPOBAHHOTO
COJIepKaHusl.

IIpakTuueckoe 3aHsiTue

Tema 12.10
Pemenue 3agau

140. KonTpoabHasi padota
Pemenne 3a71a4 Ha BBIYMCJICHUC TIJIOIIAAU IMOBEPXHOCTU U 00BnEéMa Tena BpaliCHUA

Pasnea 13. Ilpoekmnas desamensvHocHb

10

141. IIpoexr

Temartuka npoekTa Ha yueOHBIN T0Jl. MeToInYecKue YKa3aHusl: el U 3aa4U MPOEKTa;
coJiep’KaHue MPOEKTa; HopMa — KOHTPOJIb 0(OPMIIEHHSI TPOEKTA; UCTOUHUKH HH()OPMALINH;
MPUIOKEHHUS.

KomOunnpoBanHoe 3aHsTHE

142. Ilpe3enTanus NpoeKTa

O160p undopmanuu st npezentanuu. Koianuectso cnaiinos. Tpebosanus k oopmiieHuto
IIpE3EHTAMH. 3alUTHOE CIIOBO.

KomOunnpoBanHoe 3aHsTHE

143. PazpaboTka npoekra

OK1-7
K 1.6, 2.4

32



ITouck nnpopmanuu. IlpakTHueckas 4acThb MPOEKTa — CBSI3b C MATEMATUKOM U COCTaBIICHUE
BOIIPOCOB BUKTOPUHBI UM KPOCCBOPAA
KoMOuHmpoBanHOE 3aHATHE

144. MaremaTuka B Mmoell cnenuaabHocTH (IIpodeccnonaibHO — OpUEHTHPOBAHHOE
co/iep:KaHue)

[Touck nndpopmaruu. [IpakTuyeckas 4acTh IpOEKTa — MaTeMaTHKa B MOEH CHEI[HAIIBHOCTH.
KoMOuHMpoBaHHOE 3aHATHE

145. 3amuTa npoekra
I/IH[[I/IBI/IZ[yaJIBHaSI 3amura HpOGKTa

Paznen 14. Muoscecmea. Inemenmot meopuu 2paghoe

10

Tema 14.1*
MmuosxectBa. Onepauuu
HaJ MHOYXECTBAMU

146. MHuoxkecTBa
[TonsTHe MHOXKECTBA, TOAMHOKecTBa. Onepaniuu HaJl MHOKECTBAMHU.
KoMOuHMpOBaHHOE 3aHATHE

147. Onepauun Hag mHo:xxkectBamu (IIpodeccnonaibHO — OpUEHTHPOBAHHOE
co/iep:KaHue)

Pemenue npuknagueix 3a1a4. MeTo MaTeMaTUyeCKO MHIYKIUU.
KomMmOuHupoBanHoe 3aHstue

Tema 14.2%*
DnemeHThl Teopuu rpados

148. I'padsi
[Tonstue rpada. Cesa3noii rpad, nepeBo, HUKI rpad Ha TIOCKOCTH.
KomOunupoBanHoe 3aHsTHe

149. Cocrasienune rpagos (IIpodeccnonaibHO — OPHEHTHPOBAHHOE COCP/KAHME)
Onucanue pealbHbIX CUTYallui C OMOILBIO MHOKeCTB. [IpuMeHenune rpaoB K peleHuIo
3a1a4

[IpakTrueckoe 3aHsTHE

Tema 14.3
Permenue 3agay no
cocTaBJIeHHIO Tpada

150. KonTpoabHasi padora.
Pemmts 3a1auy ¢ MHOYKECTBaMH, COCTaBUTh rpad K ONnpeaeeHHON CUTyalunuu

OK1-5,7
K 1.6, 2.4

Pa3nea 15. Dnemenmul kKomounamopuku, CmamucmuKku U meopuu 6epoasmHuocmeil

28

Tema 15.1
KomOunaropuka

151. Pa3memeHnne, nepecTaHOBKA

Onpenenenue ¢pakropuana. [lepecranoBka, pazmerienue (6e3 moBropoB). [IpaBuia u mpuémal
B KOMOUHaTopuke. Pemenue 3agau ¢ moBTopamMu

Komb6unnpoBanHoe 3aHstue

152. Coueranue. bunom Huioton
Coueranue u ero cBoiictBa. Tpeyronsuuk [lackans u ero cBoiictBa. burom HeroTon
KoMbuHmpoBanHoe 3aHsTHE

OK1-5,7
K 1.6, 2.4
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153. Pemenune 3agau4
Pemenne koMOMHATOPHBIX 3a1a4, OnHOM HproTOHA
[TpakTudeckoe 3aHaTHE

Tema 15.2
Teopus BepossTHOCTEN

154. BeposiITHOCTH CJOYYAHHOT0 COOBITHS

[ToBTOPUTH: OIIpeeseHrEe OmbITa, COOBITUS. Buabl coObiThii. Onpeesienrne BEposSTHOCTH
CIIy4aifHOTO COOBITHS.

KomOuHupoBanHoe 3aHsTHE

155. Teopembl Teopuu BeposiTHOCTEl
TeopeMsl Cil0KeHUs U YMHOKEHMS. Penienue 3anaq
KomOuHMpoBaHHOE 3aHATHE

156. Pemenune 3agau
Pemenue 3a1a4 Ha TEOPEMBI CIOKEHUS U YMHOXKEHUS, BEPOSTHOCTD CIIYYailHOTO COOBITUS
KomOuHnpoBanHoe 3aHsTHe

157. ®opmyaa bepuysum, baiieca
®opmyna bepnymu. @opmyna nosnHo BepositHocTh. Dopmyna baiieca
KomOuHMpoBaHHOE 3aHATHE

158. Pemenune 3agau
Pemenue 3a1au mo Teopuu BEPOATHOCTEH
IIpakTHueckoe 3aHsATHE

Tema 15.3
JluckpeTrHas ciaydanHas
BEJIMYMHA

159. 3akon pacnpenejieHUsl CIy4aiiHOM BeJTMYUHBI

[ToHsiTHE MUCKPETHOM CITydyallHOW BETMYMHBI. 3aKOHBI PACIIPEAEICHUS CIIy4alilHON BEIINYMHBI
Y UX XapaKTEPUCTUKH: MATEMaTUYECKOE OXKUIAHUE, TUCIIEPCUs, CPETHEE KBAIPAaTUIHOE
OTKJIOHEHHE

KomMmOuHupoBanHoOe 3aHsTHE

160. Pemrenne 3agau

Pemenne 3a1a4 Ha cocTaBIeHUE 3aKOHA PACIIPEACIICHUS CIIy9allHON BEJIMYUHBI U
HAaXO0XKJIEHUs €€ YUCIIOBBIX XapaKTEPUCTUK

KomMmOuHnpoBanHoe 3aHsTHE

Tema 15.4%*
3amayn MaTeMaTHUECKOM
CTAaTUCTHUKH

161. DjaeMeHTHI MAaTEMATHYECKOH CTATHCTHKH

CrnygaiiHble BeJTMYUHBI, TTOJIMTOH 9acTOT, TUCTOrpaMMa. LIeHTpaibHbIe TCHICHITNH, MOJIa,
MeAnaHa, cpeqHee BeIOopku. Mepbl pa3dpoca, pa3mMax, OTKIIOHEHHE. 3acIylaTh JOKIaIbl
CaMOCTOSITEITEHOM paOOThI «CBSA3h KOMOMHATOPHKHU M CTATUCTHKW. [ITOTHOCTH
pacrpeseneHusl.

KomMmOuHMpoBaHHOE 3aHsTHE

162. Pemenue 3aga4 (IlpogeccuoHATbHO — OPUEHTHPOBAHHOE COJIEPKAHNE)
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Pemienne 3ala4 Ha COCTABJICHUC MOJIMTI'OHA YaCTOT U MOCTPOCHUC TUCTOrpaMM. HaXOIII/ITL
Monay, MEaaHy, CPEAHIOIO BI)I60pKy B 3aJja4ax 110 CIICHHaJIbHOCTH
HpaKTI/I‘IeCKOG 3aHATUC

163. Cocrasiaenue Tadiaun (IlpodeccnoHaILHO — OPUEHTHPOBAHHOE COIEPKAHME) 2
[TepBuynas 00pabOTKa CTATUCTHUECKUX AaHHBIX. [ paduueckoe ux mnpencTaBicHHeE.
HaxoxneHnue cpeqHuX XapakTepUCTHK, HAOII0AaeMbIX JaHHBIX. 3a/1a4y 10 CHEHHATbHOCTH
[IpakTHyeckoe 3aHsTHE

Tema 15.5 164. KonTpoJabHasi padoTa 2

Pemenue 3amau Pemmth 3a1aum 1o KOMOMHATOPHUKE, TCOPHH BEPOSITHOCTEH, Ha 3aKOH pacIpe/ieeHus
CIIy4ailHOM BEJIMYUHBI, HA COCTABJICHHUE MOJIMTOHA YaCTOT U T.J.

Pasnen 16. Iloemopenue mamepuana 6
165. Pemenue TecTOBBIX 3aJaHUMI 2
Pa3bop 3amanuii U”TOroBOroO TECTA 3a BTOPOM CEMECTP: BBIUMCIUTD MIPENET, HAUTU
MPOU3BOHYIO (PYHKIINU, GUBUYECKUIN CMBICI IPOU3BOJAHOIN U UHTETPaia, BEIUUCIHUTD
MHTETPaJl, PEUINTh TEOMETPHUECKUE 3a/1a4H, HANTH BEPOSITHOCTD CIIy4aifHOTO COOBITHS,
HAlTH MaTeMaTU4eCcKoe OKUJaHNe CIy4ailHOW BEeJTMYHUHBI OK 1-7
KomMmOuHnpoBanHoe 3aHsTHe
166. IloaroroBka K KOHTPOJILHOW padoTe 2
PemuTh TecT 3a BTOpPOil ceMecTp
167. KonTpoabHasi pabora 2
Permmth 6a3oBkIii Tect EI'D

IIpoMeKyTOUYHASI ATTECTANMA 6
168. KoHcyabTanus K 3K3aMeHy 2
169. KoHcyabTanus K 3K3aMeHy 2 OK1=7
170. Dx3ameH (MMCbMEHHBbIH) 2

Hroro 340
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3. YCJIOBUA PEAJTU3ALIAN ITPOI'PAMMBI
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

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

OrpaAaHUYEHHBIMH BO3MOKHOCTSAMH 310poBbsi (OB3):

e Jlns cnenbIX: MPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOLIETO 00ydaronieMycst HeOOXOMMYIO
MIOMOLIIb; BBIITYCK aJIbTE€PHATUBHBIX (JOPMATOB METOIMYECKUX MATEPUATIOB

o Jlnst cnaboBuasmmx: o0ecrieueHrne NHANBUIYAILHOTO PABHOMEPHOTO OCBelIeHus He MeHee 30
JIIOKC; TIPH HEOOXOAMMOCTH 0OecrieueHe YBEIMUMBAIOIIUM YCTPOHCTBOM; Y4EOHO —
METOJIMYECKUE MaTepHalibl 0QOPMIISIOTCS C YBETUYCHHBIM MIPUPTOM

e Jlns rmyxux U cnaboCabIIIaNIUX, ¢ TSHKEIBIMA HAPYIICHUSIMHA PEYr: 00€CTIeUHBAIOTCS
HaJJIeXKAIIMMHU 3BYKOBBIMH CPEACTBAMU BOCIIPOM3BEIeHUSI HH(POPMAIIUH; TI0 UX YKEITAHUIO
MIPOMEKYTOUHAS aTTECTALUSI MOXKET IPOBOIUTHCS B IMCBMEHHOU (opme

e C HapylIEHUSIMU OIOPHO — JABUTATEIHHOIO allliapara: opranulyercs 6e3doapbepHas

apXUTEKTYypHas cpeja 00pa3oBaTEIFHOTO YUPESIKACHHs, pabodero MecTa

3.2 Jlns peaau3anuy NPOrpaMMbl y4eOHOM JUCHUIIMHBI MPEXYCMOTPEHO CJeIyIoIme

Tpeﬁonamm K MUHUMAJIBbHOMY MaTCPHAJBHO-TEXHUIECCKOMY o0ecnevyeHuIo

VYuebHblii kaOuHeT « MaremaTHkay.
3.2.1 O6opyznoBaHue kaOMHETa MaTeMaTHKH

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

9KpaH;

Pabouee mecto mpenogaBaTens;

Kommekt yuyeOHO — HarfisaHbIX MOcoOMi (y4eOHUKH, TEPMUHOJIOTHMUYECKUE CIIOBAPH
pasHBIX THUIIOB, KEHCHI MO0 TeMaM, pa3JaTOYHbIM MaTepuan, KOMIUIEKThI MPAaKTUYECKUX PadoT,
MaKeThl TEOMETPHUYECKUX TeJ, UYEPTE)KHbIC TNPHHAUICKHOCTH, TPUTOHOMETPUUYECKHHA KpYT,
TPAHCIIOPTHUPBHI).

KoMmieKT 37eKTpOHHBIX BUANOMATEPUATIOB

3amaHus JUid KOHTPOJIBHBIX PaboT

[TpodeccrnonambHO — OpUEHTUPOBAHHBIC 3a/TaHUS

Marepuaisl sK3amMeHa
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3.2.2. Texuuueckue CpeacTBa OOYUECHHS: KOMIBIOTEP; MUKPOKAIBKYJISATOPHI

3.2.3]lelicTByI0111asi HOPMATUBHO-TEXHUYECKAsl U TEXHOJOTUYECKAs JOKYMEHTALIHS:
MpaBUjia TEXHUKA OE30MaCHOCTH U IPOU3BOJCTBEHHOM CaHUTApHH, WHCTPYKIIMH

OKCILTyaTalluu KOMHBIOTepHOﬁ TCXHUKU.

3.3. UndopmanmnoHHoe obecnedeHHe peajn3alu NPporpaMmMbl
Jlnsa peanuzanuu mporpaMMbl OuOIMOTeUHbIH (poHA 00pa3oBaTENbHON OpraHU3alud UMEET
MeYaTHbIE, AIEKTPOHHbIE 00pa3oBaTeNbHbIe U HHGOPMAIIMOHHBIE PECYPChI, PEKOMEHJOBAaHHbBIE
OYMO, mJis UCNoNIb30BaHUs B 00pa30BaTEIILHOM MPOIIecce.
3.3.1. Obs3aTesIbHbIE TeYaTHBIE U31AHUA

1. Amumos L. A. u ap. «Anrebpa u Hayajga MmaTeMaTudeckoro anaiausa» 10 — 11 kmaccsl.
M, 2016 .
Aranacss JI.C. u np. «'eomerpus. 10 — 11 kiace», M, 2016 r.
bammakoB M.M. Matemaruka 10 kmace. Yaeonuk s ctynearos CI1O. M, 2014 r.
bammakoB M.U. Matemaruka 11 knace. Yueonuk ans crynentos CIIO. M, 2014 r.

bammvakor M.U. MaremaTtuka. CoopHuK 3amad. M,2014r.

AN

bammakoB M.M. MaTtemaruka. DJ1eKTpOHHBIN Y4€OHO — METOUYECKHI KOMILIIEKC ISt

ctynenros CIIO. M, 2015 .

3.3.2 DjieKTPOHHBIE U3AHUS

1) DnexrponHo — 6ubnnoreunas cuctema ObC BOOK.ru

10
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4. KOHTPOIJIb U OLIEHKA PE3YJIbTATOB OCBOEHMUS OFIIIEOBPA3OBATEJILHOM JJUCIIUITJIMHBI

KOHTPOJIL U OI€HKA PE3YyJIbTATOB OCBOCHUA JUCHUIIIIMHBI OCYIICCTBIIACTCA NPCIOAABATCIIEM B ITPOLCCCC NPOBCACHUA NTPAKTUICCKUX 3aHHTHﬁ, IIPOBECPOK

CaMOCTOSITENILHBIX Pa0OT 00y4JaroImuXcs 3a Kypc. B KoHIle 00y4eHHs TPOBOJUTCS dK3aMeH

T
Pes3ynomamut 00yuenus

Kpumepuu oyenxu

Dopmol u Memoowl
KOHMPOA U OYEHKU

OKI Bribupaet criocoObl perieHus 3a1a4 npopecCHOHATbHON AeSITeTbHOCTH
MIPUMEHUTEIBHO K PA3JIMUYHBIM KOHTEKCTaM

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

OK?2 Vcnionb3yeT COBpeMEHHbBIE CPE/ICTBA MMOMCKA, aHAIN3a U HHTEPIIPETAIIMH U
uHopMarmu GopMaiuu 1 HHGOPMAIIMOHHBIEC TEXHOJIOTHHU JUTSL BBIMTOJHEHUS 33124
poecCHOHATLHOM JIeATEIIBHOCTH

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

OK3 IlnaHupyeTt u pearu3yeT cCOOCTBEHHOE MPOPECCHOHATBHOE U JIMYHOCTHOE
pa3BUTHE, PEANPHHUMATEILCKYIO NEITEILHOCTh B TPOGECCHOHATILHOU cdepe,
HCIIOJIB3YCT 3HAHUA 10 q)HHaHCOBOi/JI TpaMOTHOCTHU B Pa3JIMYHBIX )KU3HCHHBIX
CUTYAIIHSX.

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

OK 4 D¢ dexTuBHO B3auMoJIeiiCTBYeT U paboTaeT B KOJUIEKTUBE U KOMaH/Ie

Opeanuzyem pabomy KoOJLIeKmMusd,
83aumooeticmgyem ¢ npenooasamensimu u
Ko1e2amu

OK 5 OcyiecTBiseT YCTHYIO M MUCbMEHHYI0 KOMMYHHUKAIMIO Ha TOCYAapCTBEHHOM
si3b1Kke PD ¢ yueToM 0COOEHHOCTEN COMAIBHOTO U KYIBTYPHOTO KOHTEKCTa

I'pamommo uznacaem ceou Mvicau u
oopmasiem 0OKyMeHmbl, PO
MONEePAHMHOCMb 8 KOJIeKMUBe

OK 6 IlposiBiseT rpakJaHCKO — NaTPUOTUYECKYIO MTO3HUIINIO, IEMOHCTPUPYET
OCO3HAHHOE MOBE/IEHNE HAa OCHOBE TPAJAULIMOHHBIX 00Ie4eTI0BEYeCKIX [ICHHOCTEH, B
TOM YHCJIE C YYETOM F'apMOHH3AIUN MEKHAIMOHAIBHBIX M MEXKPEITUTHO3HBIX

Oco3naem 3Hauumocms ceoetl npogheccuu,
0eMOHCmMpPUpYem 2paxcoaHCKyIo NO3UYUIO u
npuMeHsem cmaioapmol

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

Ananuz evinoaneHus
OOMAUIHUX 300AHULL.

Habnooenue u
aHAIU3
oesamenbHoCmu
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OTHOMGHHﬁ, MNPUMCHACT CTAHAAPThI AHTUKOPPYIIIUOHHOI'O ITIOBEACHU .

AHMUKOPpPYNYUOHHO2O noseoenust

OK 7 ConeicTByeT COXpaHEHHIO OKPYIKaIOIIEH Cpeibl, PeCypcocOepexeHuIo,
MPUMEHSAET 3HaHUS1 00 U3MEHEHUU KJIMMaTa, IPUHIIUIIBI O€PEeKIMBOrO MPOU3BO/ICTBA,
3¢ (}eKTUBHO AEMCTBYET B Upe3BbIYAMHBIX CUTYaIUAX

Cobnrooaem HOpMbL IKOI0UHECKOU
bezonacnocmu, pecypcocbepedceHus.

IIK 1.6. Oprann3oBbIBaTh BBIIIOJHEHUE TOPrOBO-TEXHOJIOIMUECKHUX IIPOLIECCOB, B TOM
qucie ¢ IPUMEHEHNEM HU(POBBIX TEXHOIOI MM

[1K 2.4. BeInonHATh Onepaiuu o OIeHKe KauecTBa U OPraHU3allUuU SKCIIEPTU3BI
MOTPEOUTENHCKUX TOBAPOB

Ymeem ycmanasnusams xommepueckue
c653U, c001I00aem OCHOBHbLE NPABULA
mopeosnu. Ilpasunvro opopmnsiem:
Qunancosvle OOKYMeHmMblL U OMyeml,
nPOU3800UM OeHelCHble pacuemvl,
pacuemsl OCHOBHBIX HANO208 ,MOBAPHBIX
nomeps. Cocmasisem nian Meponpusimull
1O MAPKEeMuH2080U 0esimelbHOCIU,
peutaem cmamucmuyeckue 3a0a4u

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

- paboma 8 Manvlx
epynnax

- epynnosas paboma
- paboma napamu
- UHOUBUOYATIbHAS
paboma

Habnrooenue u
ananus
oeamenbHOCmuU
CMyO0eHmos 6
npoyecce
6bINOJIHEeHUS
IIpoexmmuou
oeamenbHOCmU:
nouck ungopmayuu,
amanus uHgopmayuu
3awuma npoekma
oopmnenue
NPOEKmMa CO2NACHO
HOpMa - KOHMPOJIsL
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KOHTpPOJILHO — OLICHOYHBbIE CPeICTBA
Mo o00meo0pa3oBaTeJbHON AMCHUILIMHE

O 07 MareMaTHKa

cneyuanvrhocmsv 38.02.08 Topzosoe oeno

kypc 1, z2pynna 11T0
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CocrtaBneHbl JUisl MPOBEACHUS HMTOTOBOM MPOMEXKYTOYHOM aTTECTalHUU.
CooTtBeTcTBYET paboueil nmporpamme yueOHOM 0011eo0pa3oBaTeabHON AUCIMIUIUHEI,
00pa3oBaTeNbHbIM TEXHOJIOTHSIM, HCIIONB3YEMBbIM B TpernojaBaHuu. Pa3paboTaHbl

s cienuanibHocTr 38.02.08 Toprosoe neno

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

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

3aHaHI/IH AJIHA MOATOTOBKH K IK3aMEHY IO MaTEMaTHKE 3a 1 ceMecTp
1) YMeTh onepupoBaTh NOHATUSIMH: MaTPULIA BTOPOTO U TPETHETro MOPSAKA, ONPEACTUTENb,

re€OMETPUUYECKUIN CMBICI OIPEAETUTENS

2) YMeTh onepupoBaTh MOHATUSAMU: CTENEHb YUCIIA, CTENIEHD C LEJIBIM MI0Ka3aTelIeM, KOPEHb
HATYpaJIbHOH CTENEHH, CTENEHb C PALUOHAIBHBIM M JCHCTBUTEIBHBIM IOKa3aTeeM, Jorapupm
qucia; YMEHHE BBINOJIHATh BEIYUCIECHUE 3HAUCHUH U TpeoOpa30oBaHue BBIPAKEHUH CO CTENEHIMU U
norapupmami, mpeodpa3zoBaHus JPOOHO — pallMOHAIBHBIX BBIPAKEHUI; CHHYC, KOCUHYC M TaHI'€HC
IIPOU3BOJILHOTO YHUCIIA

3) Ymerb onepupoBaTh NOHSTUSAMM: KOMIUIEKCHOE YHCIO, COINPSIKEHHbIE KOMIUIEKCHBIE
quciaa, MOAYJIb W apryMEHT KOMIUIEKCHOIO 4YHcia, (opMa 3amucu KOMIUIEKCHBIX —4HCell
(reoMeTpuyeckas, TPUTOHOMETpUYECKas U ajnredpandeckas); yMeTb IPOU3BOJAUTH apupMeTHueckue
JEUCTBUS C KOMILJIEKCHBIMU YHCIIAMU; IPUBOJUTH IPUMEPHI UCTIOIb30BaHMSI KOMITJIEKCHBIX YHCET

4) YMeTh onepupoBaTh MOHITUSIMM: pPallMOHAIbHBIE, UPpPALMOHAIbHBIE, OKa3aTelIbHBIE,
CTEIlEHHbIE, JIorapu(pMUUYecKre, TPUTOHOMETPUUECKUE ypaBHEHHUS M HEPAaBEHCTBA, UX CUCTEMBI,
PaBHOCWJIBHOCTh YpaBHEHUH, HEPAaBEHCTB M CHCTEM; YMEHHE pelllaTh YpaBHEHMsI, HEPaBEHCTBA U
CUCTEMBI C IOMOILBIO Pa3INYHbIX IPUEMOB;

5) YmMerpb pemaTh TEKCTOBBIE 33Jaud Pa3HbIX THUIOB (B TOM 4YMCJIE Ha MPOLEHTHI, JOIU U
YacTH, Ha JBWXEHHE, paboOTy, CTOMMOCTb TOBApOB W YCIYI, HAJOTW, 3aJaud U3 001acTu
yIpaBJIeHUs] JUYHBIMA U CEeMeHHBIMH (UHAHCAMHU); COCTABIATH BBIPAXKEHUS, YpaBHEHUS,
HEPAaBEHCTBA M MX CHCTEMBbI IO YCJIOBHIO 3aJ[aud, UCCIIEI0BATh MOJYYEHHOE PEIIEHUE U OLIEHUTh
IIPaBJONOA00HOCTb PE3YJIbTATOB;

6) YMeTh onepupoBaTh MOHATHAMM: (YHKUHUA, rpaduk (QYyHKIUH, KOMOO3ULUSA (DYHKIU,
JTUHeWHas (QYHKUUSA, KBaapaTuyHas (QyHKIUs, panvoHaimbHass (DYyHKIUS, CTeNeHHas (QYHKLuS,
nokasareibHas QyHKIus, Jorapudmuueckas QyHKIMS, TPUrOHOMETpUYeckue QyHKIUU, 0OpaTHbIE

(GYHKIIUN; YMEHUE CTPOUTH IPaUKU U3y4YEeHHBIX (PYHKIIHM,

1. Pemuth npocreiinme ypaBHeHUs :

a) i)c:23>l —Zx:23§ —é)c:—l6z
5 5 8 8 6 3
6) x=8x—35 3 =6x—36 x=—5x—48

X
x—4 x—11 x+9
xX+8 x=2 x+5
B) (1j =216 (lj = 343" (% =8"
6 7 8
r) log,(5-x)=1  log,(4-x)=1 log,(-1-x)=1
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1) cosx—cos3x=0 7sin’>x—5cos’x+2=0 (3—4sinx)3+4cosx)=0
sin(2x+gj:0 sin6x +sin4x =0 1g°x—1gx—2=0

K) V-7—-4x =5 V85+2x =9 V50-2x =8
2. PemunTh npocreiiliine HepaBeHCTBA:

X 2+3x 2
a) (lj <L (l] < 8! 6> < lj
3 27 4 6

6) log,s(2—-x)>-1 log,(4x+20)>-2 log,(x—1)<-2
5
3. IlocTpourts rpaguk GyHKIUM:

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

N =
N =

0) y=tgx+1 y =2cos x y =sin(x—%j
x+3 x—1 1 !
B) y=2 y=3""+4 yz(ﬂ +3

4. PemuTh cHCTEMY YPaBHEHHUIl

a) {x—y=4 {5x3y:135 6) {10g2x—]0g2y:3 {lnx—lnyzln?)

57 =25 37 5% =9 4y +x-5=0 x=2y=2
x—-2y+4z=0 2x+3y+2z=4 sinxcosyzl

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

5. Pemntsh 3a1a4y npogecCHOHAIBHO — OPUEHTHPOBAHHOTIO CO/IEePKAHUSA

a) JlepxaTenu JUCKOHTHOM KapThl KHMXKHOIO MarasMHa IOJy4aroT HpPU TOKYIKE CKUIKY 6%.
Kuura ctout 650 py6ueit. Ckonbko pyOuieit 3a1u1aTUT JepKaTenb JUCKOHTHOM KapThl 33 3Ty KHUTY?
0) Terpans crout 13 pyOneit. Ckonpko pyOJiel 3amaTuT mokynaTtenb 3a 40 TeTpaaei, eciiu npu
nokynke Oosbie 30 Terpaaeit marazus aenaet ckuaky 10% ot cTouMoCTH BCeit TOKYMKU?

B) Ha Oen3okonoHKe oaMH JUTp OeH3uHa cTouT 52 py6us 60 koneek. Bomutens 3amun B 6ak 30
JUTPOB OEH3MHA M KyNuji OYyTBUIKY BOJbI Ha 85 pyOnel. Ckoibko pyOieil ciadu OH MOJYYHT C
2000 pyOGmneit?

r) B nernem narepe Ha kaxaoro ydyactHuka nosnaraercst 40r caxapa B aeHb. B narepe 160 yenoBexk.
CKOJIBKO KWJIOTPaMMOBBIX MayeK caxapa MoHa100uTCs Ha Bech Jarepb Ha 6 THei?

m)* B utone 2022 roga niuaHupyeTcs B3ATh KpenuT B 6aHke Ha cymmy 300000 py6ineit. YcioBus
BO3BpaTa TaKOBbI: 1) KaxAblil sHBapp AONr yBEIUYMBaeTcd r % IO CPaBHEHUIO C KOHIIOM

npeapiaymero roaa; 2) ¢ ¢eBpais MO HIOHb KaKIOTO Toja HEOOXOJWMO BBIIATUTH OJHUM
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MJIATEKOM 4YacTh ponra. Haiinure r, eciii M3BECTHO, YTO KPEAUT OYAET MOJHOCTBIO TOTAIICH 3a JIBa

roja, mpu4eM B IepBbIii roa Oyzer BoimaueHo 160000 py6uieit, a Bo Bropoii rog — 240000 pyoieit

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

z=—1+i z=B3-i z=—1-iv3  z==242i3  z=-3+i

KpHTepI/II/I OIICHUBAHUSA HA IK3aMCHE.

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

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

yMeHue (popmyinpoBaTh OOpaTHOE U MPOTHUBOIIOIOXKHOE  YTBEPKICHUE,
IIPUBOJNTH ITPUMEPBI U KOHTPIPUMEPBI; IMPOBOJAUTH JAOKA3aTEIbHBIE PACCYKIACHUS

IIPY PELIECHUU 3a/1a4, OLIEHUBATh JJOTUYECKYI0 TPABUIIBHOCTh PACCYXIACHUN
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[Tpumepnbie 6unetsl 1 cemectp

T'AIIOY CO «KpacHoypumckuii arpapHbIii  KOJLIETA»

PaccmoTpeno Ha YT1Bepxkaaiw:
3aCeaHUM [IUKJIOBOU 3K3AMEHAIIMOHHBIA BUJIET Ne 1 3aMECTHUTENb
KOMUCCHH, JTUPEKTOpa 1o
€CTECTBCHHO-HAyUHBIX [0 TUCHUIUIMHE: MaTeMaThKa yueOHoii paboTe
TUCLIUIIINH OT « »12.20 T
[Iporokos Ne cnenuanbHocTh 38.02.08 Toprosoe neno

oT « »12.20 . kypc 1, 1 cemectp

3aB. IIUKJIOBOU

KOMHUCCUU

YcaoBus BbINOJHEHUS 3aJaHUA

3aaHue BBINOIHSIETCS B yueOHOU ayTuTopuu MakcuMallbHOE BpeMs BBIMIOJIHEHUS 3a1aHus 45 MUHYT

3aganue

1. Haiinure kopeHs ypaBHEHUS:

x-2
L5 lg0 o OxH2L IV ogy(S3+x)=1. (T 0. J69—dx =9
7775 x—10 |7 3

2. Pelmnre HEpaBEHCTBO: (%j < 1

27

3. Ioctpouts rpaduk Gynkmuu: y =672 —1

4. Terpans crout 13 py6ineii. CKonbpKo pyOiei 3ariaTur mokynarens 3a 40 TeTpajeii, €Clu IPH IMOKYIIKE
oombie 30 TeTpanei Marazud nenaeT cKuaky 10% oT cTomMoCTH BCeH MOKYIIKH?

log, x—log, y=3

5. Pemuts cucrem aBHEHUU
P { 4y* +x-5=0

6. [TepeBecTr KOMIUIEKCHOE YMCIIO B TPUTOMETPUYECKYIO popmy 7z =—-2+ 2i/3

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

YrBepxaaro:
PaccmoTpeno Ha SK3AMEHALIMOHHBINA BUJIET Ne 2 3aMECTHUTEINb
3ace/IaHuH [IUKIJIOBOM JTUPEKTOpA 1O
KOMHCCHH, 10 JIUCIMIUIMHE: MaTeMaTUKa yaeOHoH paboTe
€CTECTBEHHO-HAy4YHBIX or «_»12.20 r.
TUCLIUIIINH crienanbHOCTh 38.02.08 Toprosoe neno
[TpoTokom Ne kypc 1, 1 cemectp

OT « »12.20 1.
3aB. IIUKJIOBOU
KOMUCCHU

YciaoBus BbINOJHEHUS 3aJaHUA

3aaHue BBINOIHSETCS B y4eOHOU ayuTopuu MakcuMallbHOE BpeMs BBIMIOJIHEHUS 3a1aHusl 45 MUHYT

3aganue

1. Halinute KopeHb ypaBHEHUS:

x=2
%x=_5l;x=9x+8; 1 =125; log,(1+x)=2; Zcos£=\/§; V44 —-5x =3
5 5 xX+2 5 3

2. Pemmre HepaBeHcTBO: log 0,5(2 - x) >—1

3. loctpouts rpaduk pyHkuuu: y =rgx +1

4. Ha GeH30KOJIOHKE OJTUH JIUTP OeH3uHA CTOUT 52 pyOis 60 koreek. BoguTens 3ammt B 6ak 30 uTpoB
OeH3MHa ¥ Kyl OyTbUIKY BoJbl Ha 85 pyoneil. Ckoibko pyoieit caaun oH moaydut ¢ 2000 pyOieid?

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

6. IlepeBecTu KOMIIJIEKCHOE YUCIIO B MTOKa3aTeIbHyl0 GopMmy z=-2+ 2i3

«_» 20 1. CocraBun npenonasarens: [Ipocsupora O.1.
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Ne Tect 3a 1 cemecTp OTBET
1. (11 2) 5 8
Berunenuts | —+— [+ —
18 9) 48
2. -15
Brpruuciuts (\/§ —J18 X\/g +4/18 )
3. 75 .72 1
Beruncnuts =
4. 0,6
Beruncauts 3/216-0,001
5. 2
Berauemats log, ; 0,09
6. 100
Borunciautp 472°%'°
7. 2
Berancnuts log, 8 —log, 2 +1log, 9
8. 0,79
Haiitu sina , ecniu cosax =0,61, o € I yvemsepmu (70 0,01)
9. . 5 6 -11
Haiinnre kopeHb ypaBHEHUS: — ;x =7 7
10. 3
Haiinure kopeHb ypaBHeHUS: — 6(9 — Sx) =9x+9
11. . . —6x+21 7
Haiinute HanGoNbIIMI KOPEHb YPABHEHUS: X = 10
12. 24
Haiinure KOpHM ypaBHEHHS: x° —24 = —5x B OTBET 3alULIATE X, * X,
13. 3
Haiinurte kopeHb ypaBHeHus: 69 —4x =9
14. 10
HaiiauTe KOpeHb YpaBHEHHS: log, (-3+x)=1
15. T 20
Haiinure kopeHb ypaBHEHUS: 2cos(3x + Ej =—1 (oTBeT B rpagycax)
16. x<3
Pemnre HepaBeHCTBO:  — 3(2x + 1) <-7x
17. | x>3
Pemnre HepaBeHCTBO: (—j <—
3 27
18. )2 0,5
Haiinure kopeHb ypaBHEHUS: [?j =343"
19. 1,68
Haiinure kopens ypaBHenus 5° =15 (10 0,01)
20. [0:7]
Pemure HepaBeHCTBO: Xx° —7x <0
21. | Pemmre Hepasenctso: log,(x—5)<3 (5:13]

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

1) YMmeTh HaxoauTh nipees GyHKIMU B TOUYKE, TPH CTPEMIICHUH K OECKOHEUHOCTH, 3aMeUaTeIbHbIC
IIpEacibl

2) YMmeTh onepupoBaTh HOHATUSAMU: IIEpBasi U BTOPast IPOU3BO/IHAS, YMETh HaXOIUTh IPOU3BOIHbIE
BHGMCHTaprIX q)yHKHHﬁ, yMeHI/Ie BBIUHUCJIATH HpOI/I3BO[[HyIO CyMMBI, YaCTHOI'O U HpOI/ISBeI[eHI/ISI;
HCIIONB3Ysl CIPABOYHBIC MaTepHajbl, TEOMETPUUYCCKUA M (U3HYECKUN CMBICI IPOU3BOIHOM,
HaxOJWUTh YpaBHEHHE KacaTelIbHOW K Trpaduky (QyHKIIMH, HCCIEN0BAaTh B MPOCTEHIIUX CIydasx
(GyHKIMKM HA MOHOTOHHOCTH, HAXOAUTh HAHOOJbIICE U HAUMEHbIIEe 3HAaUeHUEe (PYHKIUI; CTPOUTH
rpa(pmcn MHOT'O4YJICHOB C MHMCIIOJIB30BAHHUEM annapaTa MaATEMATHYCCKOI'O aHaIu3a, HpI/IMeHSITB
MMPOU3BOJHYIO IIPU PCHICHUHN 3aaY HA JBUKCHUC; PCIIATh MPAKTUKO — OPUCTUPOBAHHBIC 3a/1aY1 HaA
HaI/I6OJ'IBH_Iee U HAUMCHBIICC 3HAYUCHUSA, a4 TaAK KC€ 3aJa4d Ha HAXOXACHUC IIYyTH, CKOPOCTHU U
YCKOpEHHS;

3) YmeTb onepupoBaTh MOHATUSIMU: I1€pBOOOpa3Hasi, ONPEACICHHbIN HHTErpal; yMEHHE HaX0IUTh
Iiomaan nu O6’bCMBI (1)I/Il“yp C IIOMOIIBIO UHTEI'pAJIA,

4) YMmeTh OIICPHUPOBATL ITOHATHAMM: CHy‘I&ﬁHLIﬁ OIIBIT, H CHy‘I&ﬁHOG CO6BITI/I€, BCPOATHOCTD
cnyqaﬁHoro CO6I)ITI/I$I; yMCHI/Ie BBIYUCIIATH BCpO?ITHOCTI) C UCIIOJIB30BAHUCM rpa(bnqecxnx METOOOB,
MPUMEHATH (POPMYIIBI CIOKEHUS U YMHOXKEHHS BEPOSTHOCTEH, (hOpMYJy IOJHOW BEpPOSITHOCTH,
¢dopmyny bepnymnu, komOuHaTOpHBIE (DakThl U (OpPMYIBl NMPH PELICHUH 3a/ad; OLIEHUBATh
BCPOATHOCTU PCAJIbHBIX CO6LITHI>1; 3HAKOMCTBO CO CJ'Iy‘IElfIHHMPI BCJIIMYNHAMU, PaCIpPCACICHUC
cnyqaﬁHoﬁ BCJINYNHBI, MaTEMaTHYCCKOEC OXHIAHUCE, )II/ICHepCI/ISI nu cpeJ:[Hee KBaZ[paTI/ILIHOG
OTKJIOHEHHE CIIyYalHOW BEJTMYUHBI

5) YmMmeTn ONCpHUPOBATh NMOHATUAMHU: TOYKA, IMpAMad, IMIOCKOCTb, OTPE30K, JIyY, IUIOCKUH yroi,
IMPOCTPAHCTBO, ,Z[ByrpaHHBIfI yroi, MHOFOFpaHHHﬁ YroJ; MEepeCCKaroImnecs, IapalllICJIIbHBIC U
CKpCHIUBAIOIINECCA TIPSAMBIC, MapajiuieJIbHOCTb W TNCPHUCHAUKYIIIPDHOCTL IIPAMBIX U HHOCKOCTGI\/'I,
Yrojl MEXAy NpSMBIMH, Yrojd MEKIY MNPSIMONM M TUIOCKOCTBIO, YIrOJd MEXIY IUIOCKOCTSIMH,
paccTosHHE OT TOYKM OO INIOCKOCTH, pPACCTOSHUE MEXKAY IPSAMBIMH, pPACCTOSHUE MEXIY
IUIOCKOCTAMU, YMCTb HUCIHOJIB30BATh IIPpU PCHICHUH 3adad H3YUYCHHBIC (I)aKTBI U TCOPCMBI
INTaHUMETPUUN,; YMCHHUEC OLICHUBATH PAa3MEPhI 06’BCKTOB OKPYKaromero Mmupa,

6) VYMerp onepupoBaThb TOHATUSMHU: MHOTOIPDAaHHUK, CEYEHHE MHOTOIpaHHHKa, KYO,
napajuiefienunes, npusma, nupamuaa; (urypa v noBepXHOCTh BpalleHUs], IUIUHAP, KOHYC, LIap,
C(bepa; CCUCHUA (I)I/II‘ypBI BpalICHUA, IIIIOCKOCTBh, KacCarolmasics C(I)CpLI, ouJinHApa, KOHYCA;
IUIOIIAJb TOBEPXHOCTHM MUPAMUABI, NPU3MbI, KOHyca, LWIMHApA, cdepbl; o0beM KyoOa,
MPSAMOYTOJILHOTO Mapajulelienunena, OUPaMUAbl, OPU3MBI, LMUWIWHAPA, KOHYCa, 1Iapa; yMEHHE
n300pakaTh MHOTOTPAHHHMKH W TeJla BpAICHUs, WX CEYCHHUS OT PYKH, C MOMOIIBI0 YEPTEKHBIX

HHCTPYMCHTOB U 3JICKTPOHHBIX CPCICTB;
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7) YMmerb omepupoBaTh MOHSTHUAMU: MPSIMOYTOJIbHASI CUCTEMa KOOPIWHAT, KOOPAUHATHI TOYKH,
BEKTOP, KOOPAMHATHI BEKTOpPA, CKAJIIPHOE INPOM3BEIEHHUE, Yrojd MeEXAY BEKTOpamMH, CyMMa
BEKTOPOB, IPOU3BEICHHE BEKTOpPa HA YHUCIO; HAXOAUTh C TIOMOIIBI0 H3YYEHHBIX (OpMYyI
KOOpJMHATBl CEPEeIUHBl OTPE3Ka, PACCTOSHHUE MEXAY TOYKAMHU; YMETh BBIOMPATh MOAXOMASIIUI

H3y‘IeHHBII>'I METO JIA pCHICHUS 3ada4u;

1.HaiiTn npou3BoaHy0 GyHKIMH: I.1y=¢" (x2 — 4x) y=2" (x3 — 2)
12 y:smx+2 y=e :3
COS X e

2. Haiitu unTerpan: 2.1 J.(2x3 —3+4sin x)dx ; I(3x‘2 —3x+ 4ex)dx

2.2 IM J.%/(Z—sinx)z-cosxdx

3sin x—1

3. [Ipusio:xeHune NPOU3BOIHOIA:

.3 2
3.1.Mccre0BaTh Ha MOHOTOHHOCTh M TOUKH SKCTpeMyMma gyrkmro; Y = % +06%

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

4. Hajitu muiomaab GUrypbl orpaHnYeHHO JIMHUSIMU

— 2 _
4.1 y=sinux, x:_%, x:% 4.3 y—152x x°, y=0
42 y=9—x°, y=0 4.4 )’ZZ, x=1, x=5

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

5.1.Haiitu yrnoBoii koappuuueHT kacaTelbHON K rpaguKy QyHKIHH, y=4e, X, =0

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

5.3.HaiiTu cKOpoCTh IBHIKEHHS MaTepUAIbHON TOYKH, B KOHIIE BPEMEHH ¢, €CJIH 3a]aH 3aKOH
1
JIBUKCHUS S(t) =Int, t= g cex

5.4.Bb4UCINTD MyTh NPOMIEHHBIHN TEJIOM 33 TPOMEKYTOK BPEMEHU [tl , I ], €CJIM U3BECTEH 3aKOH

HU3MCEHCHUA CKOPOCTU IBUKCHHUA U(t) =12¢r— 3t2 OT HaydaJia IBMXKCHHUSA JO OCTaHOBKU

6. PerunTh 321244 110 reoMeTpuU
6.1 B mpsmom mapasienenumneae CTOpoHbl OCHOBaHUS 3 U 6 00pa3zyloT MeX Iy coO0i yroi 30°,

BokoBas moBepxHOCTh napasenenuneaa pabaa 24. Haiitu ero oonem.

6.2 Anodema npaBUIbHON YETHIPEXYTOJbHOM MUpaMuIbl paBHa 4, CTOPOHA OCHOBAHUSA 6.
Haiitu miomaas 00KOBO# MOBEPXHOCTH MUPAMHIBI.

6.3 PasBeptka mumHapa umeet pasmepsl 10 u 12cm. Haiitu miomaas 60KoBOI MOBEPXHOCTH

ATUHAPA.

49



6.4 Bricora konyca paBHa 10, momanb ocHoBanus 1277 . Haiiti 00beM KoHyca.

6.5 OO0bem mapa 2887 . HaiiTu momaas MOBEPXHOCTH IIapa.

6.6 HaiiTu ckansspHoe MPOU3BEICHUE BEKTOPOB d = (2; 4 1), 6 = (3; 5; 7).

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

6.8 Ilpu KaKOM 3HAYECHUHU X BEKTOPHI d = (x; 3; 4), 8 = (5; 6; 3) MepIEHIUKYISIPHBI?

6.9 HaiiTu KoopuHaThI cepeaHbI OTpe3ka AB, rie A(3; 5; 7), B(3; 1; —1)

7. HaiTh BepOATHOCTD CJIYYAMHOT0 COOBITHS.
7.1 HWrpanbHyro KOCTh (KyOuK) Opocwin oauH pa3. KakoBa BepOSTHOCTH TOTO, YTO BHIMAJIO
6osee 309KoB?

7.2 B cnyyallHOM OSKCIIEPUMEHTE CUMMETPUYHYIO MOHeETYy OpocaroT nBaxnabl. Haiigute

BEPOSTHOCTH TOTO, UTO 00a pa3a BhIMAET Opell.

7.3 B cOopuuke 6uneroB no ¢usuke Bcero 20 6uneTos, B 6 U3 HUX BCTPEYACTCS BOIPOC IO
ontuke. Haiimure BEepOSATHOCTh TOTO, YTO B CIIy4ailHO BBIOpAaHHOM Ha SK3aMeHE OuseTe
HIKOJILHUKY HE BCTPETUTCS BOIIPOC 00 OITHKE.

74 B cpeanem u3 100 apOy30B, NOCTYNHMBIIMX B MpoJaxy, 35 Hecmensix. Haiimute
BEPOSATHOCTH TOTO, YTO OJIMH KYIUICHHBIN ap0y3 OKaXETCsI CIIEIIbIM, HE CIIeIbIM?

7.5 HekoTopblil OIBIT IPOU3BOAUTCS 8 pa3, BEPOSITHOCTD MOSABIICHUS OIBITA TOCTOSIHHAS

BenuunHa U paBHa 0,6 KakoBa BEpOsSTHOCTB, UYTO COOBITHE IPOU30IIET POBHO 5 pa3?

7.6 HaliTu MaTeMaTnyecKkoe 0KHUJIaHUE U CPEHEE KBAIPATUYHOE OTKJIOHEHUE CIy4YaliHOU

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

IF'AIIOY CO «KpacHoy(puMcKHil arpapHbIil KOJUIEIA»

YrBepxaar:
PaccmoTpeno na SK3AMEHALIMOHHBINA BUJIET Ne 1 3aMECTUTENh
3aceJaHuM LIMKJIOBOM JUpEKTOpa 1o
KOMUCCHH, [0 TUCHUIUIMHE: MareMaThKa yueOHoit paboTe
€CTECTBEHHO-HAy4YHBIX or « »12.20 r.
JTUCIUTUTIH cnenuanbHocTh 38.02.08 Toprosoe neno
[TpoTokon Ne kypc 1, 2 cemectp

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

YciaoBus BbINOJIHEHUS 3aJaHUA

3a,Z[aHI/Ie BBIIIOJIHACTCA B yqe6H0171 AyIUTOPpUHA MakcumanbHoe BPCM: BLIIIOJHCHUA 3a1aHUA 45 MHHYT

3aganue
1. HaiinuTe npou3BoaHy0 QyHKIMM: Yy = ¢ :3
x’dx 3
2. Haiitu uHTErpa: I S (x +2= t)
x +2

3. HccnemoBaTh Ha MOHOTOHHOCTH M TOYKH OJKcTpemMyMa ¢yHkimu. Haiftm skctpemyMm (yHKIHH
y=2x>—8x

. . 1
4. HaiiTu muiomaas GUrypsl OrpaHi4eHHON JIMHUAMU: y = ——, x=—4, x=-2

5.Haiftu yrnoBoii koapduuueHT KacaTeqbHOM K rpaduky QyHKIuM y = f (x), B TOYKE X,

y:3x2, x, =1

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

7.Pemnth 3amady: B ciaydallHOM SKCIepMMEHTE CUMMETPUUYHYIO MOHETy OpocatoT ABaxkisl. Haiinurte
BEPOSATHOCTH TOT'0, 4TO 00a pa3a BBINAAET PELIKa.

8. HaiiTu MaremaTu4yeckoe OKUJIaHUE U CPEIHEE KBAAPATUUHOE OTKJIOHEHHE CIy4YailHON BEJIMYUHBI, €CITU
OHa 3a/1aHa 3aKOHOM PacCIpeaeIeHUs:

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

« » 20 T. CocraBun mnpenonasarens: [IpocBupoBa O.A
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I'AIIOY CO «KpacHoypumckuii arpapHblii  KOJJIEIHO)

YT1Bepxkaaiw:
Paccmotpeno Ha 3K3AMEHAIIMOHHBIN BUJIET Ne 2 3aMECTHUTENb
3aceZlaHUH LIUKJIOBOM JUPEKTOpa 1o
KOMUCCHH, [0 JTUCIWIUIMHE: MaTeMaTHKa yueOHoii paboTe
€CTECTBEHHO-HAYYHBIX oT « »12.20 .
JTUCLUTIIUH cnenuanbHocTh 38.02.08 Toprosoe nemno
ITpoTokomn Ne kypc 1, 2 cemectp

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

YciaoBus BbINOJHEHUS 3aaHUA

Ba,I[aHI/IC BBITIOJIHACTCA B yqe6H0171 AyaAuTOpUn MakcumanbHoe BPCM: BLIIIOJIHCHUSA 3aIaHUA 45 MHHYT

3aganue
. 3x+4
1. Haiinnte nponsBoanyo QyHKIUU: y = —_
-X
2. Haiitu unTerpai: JSH;& (cos x= t)
cos” x+9

3. Haiitu HauOosnbiiee 3HaueHne PYHKIIMU HA OTPE3KE X € [a; 6]
y=2x>—9x* +12x -2 xelo; 3]

4. Haittu mioma/s GUIyphbl OrpaHUYEHHOM TMHUAMU: Y = 6x — X, y=0

5. CocTaBuUTh ypaBHEHHUE KacaTelbHOM K rpaduky GyHKmu y = f (x) 6 mouxe Xx,

y:x3—2x, X, =2

6. Pemnth 3agady: BbicoTa nmpaBUIBHON YETHIPEXYroJabHON nupamuabl 12, cropoHa ocHoBanus §. Haiitu
00BbeM MUpPaMU/IBbL.

7.Pemnts 3amauy: Jlena nBaxkapl OpocaeT urpanbHbli KyOuk. B cymme y Hee Beimasno 11 ouxos. Haitnure
BEPOSITHOCTH TOT'0, YTO IPH BTOPOM OpOCKE BHINATIO 6 OUKOB.

8. Haiitu MmaTremMaTudeckoe OXKNJAHUC U CPCAHCC KBAJPATUIHOC OTKJIIOHCHHUC CJ'Iy‘iElfIHOﬁ BCJIIMYHHBI, €CIIN
OHa 3aJ/laHa 3aKOHOM pacCripCaciICHusd:

X112 |4 |68
P103(0,1|n|02

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

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

1 — 5 npaBUIIBHO PEIICHHBIX 33/ IaHUMH.

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

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

IIpu pCHICHUH 3a/1a4, OHCHUBATH JIOTHYCCKYIO IIPABUJIBHOCTD paccyxmeHHﬁ
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Ne OTBET
Hrorosblii TecT 3a 2 cemecTp.

1 | @=(13;-5) u é =(~2;-3) Torna ckanApHOE MPOU3BENECHHE PABHO -11

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

3 2 2 _ i -5

x"—4x+8 . 9x" -4 . sinl5x
IMpenen pynxkuun  Jym ——— — -
]]XI}} 2—x ]9613.}6x2+2x+1 1113;1 —5x Ly -3

4 | Haittu y’(l), ectn y=(x"+7)-Inx y=12+2x°-3x" 8 -3
Haiitu y'(0), ecmu y =(1-17x)" y =15arctgx 204 15

5 | Bropas npousBogHas y" pynkmun y = 23+ 7x —14x’ -28
Haiitn yriosoit ko>pduiuenT kacatenpHoil B TOuke X, =2, y =25—16x+9x> 20
Haiitu ckopocTh IBMKEHUS TOYKH B KOHIIE 2 CEKYH/IbI, €CJIM TOYKA JABUKETCS 1O 11

1 1
sakony s(t)= §t3 +5r2 +5t+7

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

9 2 16
Boruucnuts J. 6x>dx

0

10 | Haiitu nnomans Gurypsl, orpaHHYeHHON TMHUAME y = X~ — x, Xx=1, x=0, y=0 0,25

11 | Haiitu nyTh, NpOHAEHHBIN TOYKOM 3a 3 CEKYH/Ibl, €CIIM CKOPOCTh MaTEpHAIbHOU 18
TOYKH, IBIKYIICHCS IPSIMOJIMHEWHO, paBHa V =21 +9

12 | B notepee yuactByet 700 6uneToB, u3 Hux BeIMrpeiiHbIX 100. Kakosa 6 0.86
BEPOSATHOCTb, YTO KYIUIEH, IPOUTPBILLIHBINA OHIIeT 777
N3 100 yyamuxcs B knacce 20 cnenanu npuBuBky. Haynauy BeIOUparoT ydeHHKa. 0,2
KaxoBa BeposITHOCTB, UTO BBIOpaIM YUEHHKA, KOTOPOMY Oblla cjejlaHa IpHUBHBKA
KaxoBa BepOSITHOCTh MOSIBIIEHUS! OJTHOTO U3 1)HECOBMECTHBIX COOBITUI A 1 B 0,8
2) HesaBucHMBIX coObiThit A u B, ecmit p(4)=0,3 ; p(B)=0,5 pasua 0,15

13 | 3akoH pacrpeneneHus BEpOSATHOCTEN AUCKPETHOM ClydailHON BEIMUMHBI X UMEET 0,5
sua. Haiitu p, M(x), JI(x) x|4]6 |9 6,2

plp|01]04 5,56

14 | IInomaas moBepxHOCTH Ky0a 294, Torna ero 00bEM = 343
[IpssMoyronbHBIN Napasuienenune IMeeT pa3Mepsl: JJIMHa 22¢M, IIUpHUHA 8CM, 1200
BbicoTa 20cM. Haiitu miomaas 60KOBOM MOBEPXHOCTH, 00bEM MapajulesenuIeaa 3520
BricoTa npaBUIIBHOM YETBIPEXYTOIBHON MUPAMHU/BI 25CM, a CTOPOHA OCHOBAHMS 1200
12cm. Haiitu 00beM mupaMuib.

15 | OceBoe ceyeHne NUIMHIPA KBaApaT co CTOpoHo# 12cm. Halitu miomans noiaHon 216
MMOBEPXHOCTH IMWIMHJPA U 00BEM IIIMHIPA (YUCJI0 77 B OTBET HE MUCATH ) 432
O6pa3yromias konyca paBHa 313cm, BeicoTa KoHyca 312cm. Haiitu mtommanb 7825
OOKOBOI MOBEPXHOCTU KOHYCA, 00beM KOHYca (YMCJI0 77 B OTBET He MHCATh ) 65000

16 | Haiiti 006éM 11apa pagaumycom 9cm, IIomaab MOBEPXHOCTH mapa (YMCI0 7 B 972
OTBeT He MUCcaTh ) 324
[Tap paguycom 72cm nepeauBarOT B MIAPUKU paguycoM 12cM.CKOIBKO MOTYyYUTCS 216

1apUKOB?

Kpurepun onenuBanust 8 —-10«3» 11-13 «4» 14 -16 «5»
HerouHble OTBETBI OKPYTIIIEM 10 COTBIX

54
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