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PaGouas mporpamma oOiieo0pa3oBaTenbHON AUCHUIUIMHBI «MaTemaTtuka» paspaboTaHa
Ha OCHOBE:

— nOpuMepHOM  pabodeil  mporpaMMbl  00mIe00pa30BaTEIbHOM  JUCHHUILIMHBI
«Marematuka» Uit TpoEeCCHOHATBHBIX ~ O0pa30BaTEIbHBIX  OpPTaHH3AIUH,
yTBEPKJIEHHON Ha 3acenanuu CoBeTa MO OLIEHKE COJEp)KaHMsS M KauyecTBa MPUMEPHBIX
pabouux mnporpaMMm o00IIe00pa30BaTEIBLHOTO M COLUAIBLHO-TYMAHUTAPHOTO ITUKJIOB
cpenHero npodeccuoHaIbHOTO 00pa3oBanus, TPoTokoa Ne 14 ot «30» Hos0ps 2022 T.
(MUPI10O),

— (enepasibHOTO TOCYJApCTBEHHOIO CTAaHAApPTa CpPEIHEro MpopecCUuOHAIBHOIO
obpazoBaamst mis YITIC 38.00.00 m mpodwuns mpodeccnoHaTbHOTO 00pa30BaHUS
CHEIUAIBLHOCTEW MO MPOrpaMMe MOJTOTOBKHU CIIELUATUCTOB CPEAHETO 3BEHA CPEIHETO
npodeccuonansHoro odpazosanus (IIIICC3 CII0),

— ¢ yueroM Paboueit mporpammbl BocnuTaHusi no cneruainbHoctu 38.02.08 Toprosoe
hi (N (6]

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

Paszpadoruuk: _ IlpocBupoBa QOuabsra HMBaHOBHA, mnpenojaBaTelb  BbICHIEH

KBAIM(PUKALUMOHHOMN KaTEropuu



COJEPKAHUE

. OBILIIASI XAPAKTEPUCTHUKA PABOYEN ITPOI' PAMMEBI

OBILEOBPA3OBATEJLHOM JUCITUTUIAHDI ..., 4

. CTPYKTYPA U COJIEPYKAHUE OBIIIEOBPA3OBATEJILHOM
TUACTIVTITIITHBL ..ot oo, 7

. YCJIOBUS PEAJTU3ALIMU [TPOTPAMMBI OBII[EOBPA3OBATEJILHOI
TUACTIVTITIITHBL ... 27

. KOHTPOJIb Y OLIEHKA PE3VJIbTATOB OCBOEHUS
OBILEOBPA3OBATEJIGHOM QUCHIMTUIAHDI ..., 29

. KOHTPOJIBHO — OHEHOYHBIE CPEACTBA. ..o, 31



1. OBIIAA XAPAKTEPUCTUKA PA}BO‘IEI\/JI I[TPOI'PAMMBI
OBILIEOBPA3OBATEJIbHOUN JUCLIUIIJIMHBI

MareMaTHuKa

1.1. Mecto AMCUMIITHHBI B CTPYKTYype npogeccuoHaIbHOI
o0pa3oBarteabHoil mporpammbl CIIO:

ObmeoOpa3oBaTenbHas auCHUIUIMHA «MartemaTtukay sBIsSETCS 00s3aTeNbHOM
4acThio 00111€00pa30BaTEIbHOTO IIUKIIa 00pa30BaTeIbHON MPOrPaMMBbI B COOTBETCTBUU C
®I'OC cnenumansHocTtu 38.02.08 Toprosoe aemno

1.2. llesan u muIaHupyemble pe3yJbTAThl 0CBOCHUS JUCHUIIIHHBI:

1.2.1. Heanb (ucuMIIAHBI

Conepxanue MmporpaMmbl 00IIE00pa30BaTEeNbHON TUCHUILUIMHBL «MaTtemMaTuka
HAlpaBlIeHO Ha JOCTHKEHHE pE3yJbTaTOB €€ W3YYeHHS B COOTBETCTBHH C
tpeboBanusiMu @I'OC COO c¢ yuerom mnpodeccuoHanbHoi HampasieHHocTd PI'OC
CIIO.

1.2.2. Ilnanupyemble pe3yJibTaThbl OCBOEHHUSI 001e00pPa30BaTeIbHON TUCIMILIMHBI
B cooTBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO
Oco0oe 3HaueHue auciuIuinHa uMmeet npu popmupoBanuu u pazsutun OK u T1K.

Inanupyemble pe3yJibTaThbl 00y4YeHust
O0ne KOMNEeTeHI

O0mue JucuMniauHapHbIe

OK 01 Bwi6upatb - TOTOBHOCTb K TpyAY, OCO3HAaHME |-BIaJETh METOJAMHU J1I0KAa3aTEJIbCTB, aJITOpUTMaMU
CHOCOOBI PeLIeHUs [IEHHOCTH MacTepCTBa, TPYAOII00He; pelieHns 3a1a4; ymeHue GopMyaupoBaTh

3a1a4 - TOTOBHOCTh K aKTHBHOUW JESITEIHLHOCTH | OTIPEACTCHHS], aKCHOMBI U TEOPEMBI, TPUMEHSATh UX,
npodeccruoHaIbHOMI TEXHOJOTHUECKON u COIMANIbHOM | IPOBOAMTH J0KA3aTEeNbHbIE PACCYXKACHUS B XO/I€
JIeATETbHOCTH HaIpPaBJIEHHOCTH, CHOCOOHOCTH | PEIIeHNUS 3a/1aY;

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

- UWHTEpeC K pasnuuHbIM  cepaM | creneHsaMu u torapudmamu, mpeodpa3zoBaHusL

PO eCCUOHANTBHON JeSITEIbHOCTH, JPOOHO-PAIMOHATBHBIX BRIPAYKCHHI;

OBajicHHe YHUBEPCAIBHBIMHA YYCOHBIMH | - YMETh OTIEPHUPOBATH TOHATHSIMU: PAallHOHAIBHBIC,
MMO3HABATEILHBIMU JICHCTBUSMU: HUppanoOHANIbHbIE, TOKa3aTebHbIE, CTETIEHHBIE,

a) 6a30BbIe JIOTHYECKHUE ACHCTBUS: norapuMuyecKre, TPUTOHOMETPUIECKHE

- CaMOCTOATENhHO (HOPMYIHPOBATh U | ypPaBHEHUS M HEPABEHCTBA, UX CHCTEMBI;
aKTyaJIM3HpPOBATh npo0eMy, | - yMeTh OTIepUPOBATH IOHATUAMU: (HYHKITUS,
paccMaTpuBaTh €€ BCECTOPOHHE; HeTpepbIBHAS (QYHKIIVSI, TPOU3BOTHAS,

- yCTaHaBJIUBATD CYIIECTBEHHBIH | IEpBOOOpa3Hasi, ONPEACICHHBIA HHTETPAIT, YMETh
MPU3HAK WA OCHOBaHU JUI CPaBHCHWUS, | HAXOJAHUTH IPOU3BOAHEIC JIEMEHTAPHBIX ()yHKIIHH,
KIaccu(uKau U 0000ICHHS; HCIIOJIBb3Ys CIIPABOYHBIE MaTepUalbl; UCCIEI0BATD B
- OmpeieNATh UENH  JeATEIbHOCTH, | IPOCTEHIIHNX clydasix QYHKIUH HA MOHOTOHHOCTB,
3aJaBaTh MapaMeTpbl W KPUTCPUHM UX | HAXOJWTh HAUOOJBIINE U HANMEHBIINC 3HAYCHUS
JIOCTHXKEHHUS, (GbyHKUMN; CTPOUTH Ipa) KA MHOTOUIICHOB C

- BBIBIATH  3aKOHOMEPHOCTH W | HCIIOJB30BAHHEM allllapaTa MaTeMaTHIECKOTO
MPOTHBOPEYHS B  PacCMaTPUBACMBIX | aHAIM3a; IPUMEHATH IPOU3BOJHYIO TIPH PEIICHUH




SIBIICHUSAX
- BHOCHUTb KOPPEKTHUBBI B JESTEIBLHOCTD,
OIICHUBATH COOTBETCTBHE PpE3YNIbTaTOB
[eNsIM, OIICHWBATh PHCKH IOCIEICTBHI
JIeATEeIILHOCTH;

- pa3BHBaTh KpeaTHBHOE MBIIIICHUE TPH
pemeHnH )KU3HEHHBIX IPo0IIeM

0) 6a3oBBIC HCCIIEOBATEIBCKIE
NCUCTBUS:
- BJIAJIETH HaBLIKAMHU yueOHO-

HCCJIEI0BATEIIbCKOM 5 NIPOECKTHOMI
JIeATEIBHOCTH, HABBIKAMM Pa3peLICHUS
npobiiem;
- BBIABIATH
CBI3M W
BBIJIBUTaTh

TIPUYUHHO-CIICICTBCHHEIC
aKTyaJqm3HpoBaTh  3a1ady,
TUIIOTE3y €€  peIICHHS,
HaXOINTh apryMeHTHI IS
JOKA3aTeNbCTBA CBOMX  YTBEPIXKICHUIA,
3amaBaTh MMapaMeTpbl H  KPUTEPHUH
pelieHHS;

- aHaJ'H/I?;I/IpOBaTI) l'[OJ'Iy’-IeHHI)IC B XO0I€
pemeHI/m 3aa4yun pe3yHbTaTLI,
KpI/ITI/I‘-IeCKI/I OLUCHHUBATH nux
JIOCTOBEPHOCT, POTHO3UPOBATH
NU3MCHCHHUC B HOBBIX yCJ'IOBI/ISIX;

-- yMeTh TMEPEeHOCHUTh 3HAHHUI B
MIO03HABATEIEHYTO " MIPAKTHIECCKYIO
00/1aCTH KU3HEIEATEILHOCTH;

- yYMeThb HWHTECTPHUPOBATh 3HAHWUA U3
Pa3HBIX PEIMETHBIX 00JacTel;

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

A CIIOCOOHOCThP HMX WCIIOJBb30BaHUSI B
MO03HABaTEJILHOMN u COLMaJIbHOU
MPaKTHUKE

3ajia4 Ha JBIKCHUE; PEIIaTh MIPAKTHKO-
OpPHEHTHPOBAHHbIE 3a]]a4y Ha HAaHOONbIINE U
HauMEHbLINe 3HAUCHUs, HA HaXOXKICHHE ITyTH,
CKOPOCTH M YCKOPCHUS;

- YMETh OIIEPUPOBATh MOHATHAMU: PAllMOHATbHAS
(GyHKOWSA, TOKa3zaTeNnbHast (QyHKIHS, CTeTIeHHAS
¢yHKUMSA, TorapupMIIecKas QyHKIN,
TPUTOHOMETpUYECKHe PYHKINHU, 0OpaTHBIC
(YHKIMH; YMEHUE CTPOUTH IpadyKu H3yUEHHBIX
(YHKIMH, HCTIOJIB30BATh IPaKK TIPH N3yYECHUH
MIPOLIECCOB U 3aBUCUMOCTEH, IPU PELICHUH 33/1a4 U3
JPYrux yuyeOHBIX IPEIMETOB U 3a]a4 U3 PeaIbHOM
YKM3HU; BBIpaXKaTh GOPMYIaMHU 3aBUCMOCTH MEXIY
BEJINYMHAMUY;

- YyMETh pelaTh TEKCTOBBIC 3a1a41 Pa3HBIX TUIIOB (B
TOM YHCIIe Ha TIPOLICHTHI, IOJIM U 9acTH, Ha
IBHKEHHUE, pabOTy, CTOMMOCTB TOBapOB H YCIIYT,
HAaJIOTH, 3aJ1a4d M3 00JIACTH YIPaBJICHHS TMYHBIMH U
CeMeWHBIMU (PMHAHCAMH); COCTABIIAThH BBIPaKCHHUS,
ypaBHEHHSI, HEPABEHCTBA U X CUCTEMBI 110 YCIIOBHIO
3aJ]a4M, UCCIIEIOBATH MOJIYYEHHOE PEeLIeHHEe U
OLICHMBATbh MPaBIONOJOOHOCTh PE3YIILTATOB;

- YMETh ONEPUPOBATH MOHATHIMU: CPEAHEES
apudmeTHyeckoe, MeJuaHa, HaubobIee U
HavMEHbIIIee 3HAUCHHsI, pa3Max, JUCIIEPCHs,
CTaHJAapPTHOE OTKJIOHEHHE YUCIOBOTO Habopa; yMeTh
U3BJICKATh, HHTEPIPETUPOBATE HHPOPMAIHIO,
NPENCTaBICHHYIO B TA0JIMIAX, HA JHATPaMMaXx,
rpadukax, OTpa)aroly0 CBOHCTBA PealbHBIX
MPOLIECCOB U SBJICHHH; MPEICTABIATE HHPOPMALHIO
C IOMOILBIO TaOJHI U JHArPaMM; HCCIEI0BATh
CTaTHUCTHYECKUE JIAHHBIE, B TOM YHCIIE C
NpUMEHEHHEM TpadUuecKuX METOIOB U
ANIEKTPOHHBIX CPEJICTB;

- YMETbh ONIEPUPOBATH MOHATHIMH: CIIy4alHBIN OIBIT
U CllydaifHoe COOBITHE, BEPOSTHOCTH CIIy4aitHOro
COOBITHS; YMEHHE BBIYUCISITH BEPOSITHOCTD C
UCIIOIB30BaHHEM IpahHYECKUX METOIOB;
NPUMEHATH (POPMYITBI CIIOKSHUS U YMHOXKSHHUS
BEPOSATHOCTEH, KOMOMHATOPHBIE PAKTHI U (POPMYITBI
NP PELICHNH 3a]1a4; OLICHUBATh BEPOSTHOCTH
peaNbHbIX COOBITHI; 3HAKOMCTBO CO CITy4aifHBIMH
BEJIMUMHAMU; YMEHHE IIPUBONTH IPUMEPHI
NPOSIBJICHUSI 3aKOHA OOJIBLIMX YKCEJ B TPUPOIHBIX U
0OI1IeCTBECHHBIX SBJICHHSIX;

- YMETh ONIEPUPOBATH MOHATHAMH: TOUKA, IPSIMasi,
IUIOCKOCTB, ITPOCTPAHCTBO, IByTPaHHBIN YTolI,
CKPEIIMBAIOLIHECS MPSIMBbIE, MAPAIUICIILHOCTD U
MIePIEHANKYIISIPHOCTD HPSIMBIX M TUNIOCKOCTEH, YToJl
MEXIY MPSIMBIMH, YTOJI MEXLy IPSIMOH 1
TUIOCKOCTBIO, YTOJ MEXAY IIIOCKOCTSMH,
paccTosHUE OT TOYKH 10 IJIIOCKOCTH, PACCTOSTHHE
MEXIY MPSIMBIMH, PACCTOSHUE MEXKIY TUIOCKOCTSIMH;
yMEHHE HCII0JIb30BaTh IIPH PEIICHUH 3aa4
n3y4yeHHble (PAKThl U TEOPEMBI UNIAHUMETPHH;
yMEHHE OL[CHUBATh pa3Mepbl 00BEKTOB
OKPYKaIOIIero MUpa;

- YMETbh ONIEPUPOBATH MOHITHIMH: MHOTOTPAaHHHUK,
CeyeHHe MHOTOIpaHHUKa, Ky0, Iapajuleienumnes,
pu3Ma, NupaMua, Gurypa u moBepxHoCTb
BpalleHusl, IHIMHADP, KOHYC, ap, cepa, CeYeHUs
(Urypbl BpalieHusl, INOCKOCTh, Kacatomascst cepsl,
LJIMHJPa, KOHYCA, TUIONIA b TOBEPXHOCTH




MTMpaMUbl, IPU3MBI, KOHYCA, LIMIMHIPA, TUIOMIAb
cdepsl, 00beM Ky0a, IPSIMOYTOJILHOTO
TapaJuIeNenuIe1a, MUPaMUAbL, TPU3MBbI, IIIHHADPA,
KOHYca, [I1apa; yMEHNE H300paXaTh MHOTOTPAaHHUKN
1 TIOBEPXHOCTH BPAIICHNUS, X CEUCHUS OT PyKH, C
TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
3JIEKTPOHHBIX CPEJCTB; YMEHHE PAcIIO3HABATh
CHMMETPHIO B IPOCTPAHCTBE; YMEHUE PACIIO3HABATH
MIPaBUJIbHbIE MHOTOIPaHHUKH;

- YMETh ONIEPUPOBATH MOHATHIMU: JIBIIKCHHUE B
MIPOCTPAHCTBE, NOAO0OHBIE (PUTYpPBI B IPOCTPAHCTBE;
HCIOJIb30BaTh OTHOIIECHUE IO e MoBepXHOCTEH
1 00BEMOB IOJJOOHBIX (DUTYp MPH PEIICHHUH 331a4;

- YMETbh BBIYHUCIIATh TEOMETPUIECKIE BEITMIUHBI
(mmmHA, yToII, IIoaak, 00BeM, IUIOIAAb
MTOBEPXHOCTH ), UCTIONIB3YS H3YUCHHBIC (POPMYIIBI H
METOJIBI;

- YMETbh ONIEPUPOBATH MOHATHAMHE: IPSIMOYTOIbHAS
cHCTeMa KOOPAMHAT, KOOPJAMHATHI TOYKH, BEKTOP,
KOOPJAMHATHI BEKTOPA, CKAJIPHOE MPOU3BEICHHE,
YToJl MEXAY BEKTOPaMHU, CyMMa BEKTOPOB,
NpOM3BEICHIE BEKTOpa HAa YUCIIO0; HAXOJUTh C
HIOMOIIIBIO U3YYEHHBIX (POPMYII KOOPANHATHI
CepeAMHBI OTPE3Ka, PACCTOSHUE MEXAY IBYyMS
TOYKaMHU;

- YMETh BBIOMPATh MOIXOIAIINH N3yIEHHBIH METO
JUISL pEeIeHNS 3aJa9H, Paclio3HaBaTh
MaTeMaTH4ecKue (GaKkThl 1 MaTEMAaTHIECKUE MOJICTIH
B IIPUPOJIHBIX U OOIIECTBEHHBIX SBICHUAX, B
HCKYCCTBE; YMEHHUE MIPUBOIANUTH IPUMEPHI
MaTeMaTU4YE€CKUX OTKPBITHH POCCUHCKON U MUPOBOU
MaTEMaTUYECKON HAYKH.

- YMETbh ONIEPUPOBATH MOHITHSIMH: OIIPEACIICHUE,
aKCHOMa, TeopeMa, CIIEICTBUE, CBOMCTBO, IIPU3HAK,
JIOKa3aTeIbCTBO, PABHOCWIIbHBIE (DOPMYIINPOBKH;
yMeHHe GOpMyIHpOBaTh 00paTHOE U
TIPOTHUBOIIOIOXKHOE YTBEP>K/ACHHE, IPUBOIUTH
MIPUMEPBI U KOHTPIPUMEPBI, UCIIOIb30BaTh METO]]
MaTeMaTH4eCKON MHAYKIINH; TPOBOIANTD
JIOKa3aTeNbHBIE PacCyX ICHNS TP PEIIeHHUH 3a/1ad,
OLICHNBATD JIOTHYECKYIO TPABUIEHOCTD
paccyxaeHuit;

- YMETh ONEPUPOBATH MOHATHIMHU: MHOXKECTBO,
MOJJMHOKECTBO, OIIEPAIlMH HAJ MHOXXECTBAMHU;
YMEHHE UCIIOIB30BaTh TEOPETUKO-MHOKXECTBEHHBIN
ammapar AJIs OMMCAHUS PEaTbHBIX MPOIECCOB U
SIBJICHHI TIPH PELICHHH 3a/1a4, B TOM YHUCIIe U3
JPYrux yueOHbIX IPEIMETOB;

- YMETh ONIEPUPOBATH MOHATHAMHU: Tpad, CBI3HBINH
rpad, nepeBo, MK, Tpad Ha IIIOCKOCTH; YMEHHE
3aJ1aBaTh U OIMCHIBATH Ipadbl pa3IMuHbBIMU
CIIoco0amu; MCII0Ib30BaTh Tpadbl IPU pelIeHUH
3ajay;

- YMETh CBOOOHO ONIEPHUPOBATH MOHATHUIMHU:
coyeTaHue, IepeCcTaHOBKA, YHCIO COYCTAaHUH, YHCIIO
nepecTaHoBOK; OmHOM HproToHa; ymeHue
MIPUMEHSTh KOMOMHATOPHBIE (DAKTHI U pacCy KACHHS
JUTS peIeHNUs 3a/1a4;

-yMETb OTIEPUPOBATh MMOHATHSMU: HATYPAIbHOE
YHCIIO, LIEJI0€ YUCII0, OCTATOK MO MOIYIIIO,
paunoHaIbHOE YHCII0, UPPALIMOHAIBEHOE YHCIIO,
MHOXKECTBA HAaTYPaJbHBIX, LEIIBbIX, PALIHOHAIIBHBIX,
JICUCTBUTEIIHHBIX YHCEJ; YMEHUE UCTI0JIb30BATh




MIPU3HAKH AETUMOCTH, HAUMEHBIIMH 00
JIETIUTEIb U HaMMEHbIee o0lee KpaTHOe, aJITOPUTM
EBKimpa npu pereHny 3a1a4; 3HAKOMCTBO C
Pa3IMYHBIMH ITO3UIUOHHBIMHA CHCTEMaMHU
CUHCIICHUS;

- YMETh CBOOOHO ONIEPHPOBATH MOHATHIMHU:
CTEIEHb C IETBIM [T0Ka3aTeIeM, KOPEHb
HaTypaJIbHOH CTENICHNU, CTETICHb C PALMOHATbHBIM
MIOKa3aTeJieM, CTEeTeHb C JISHCTBUTEIILHBIM
(BelecTBEHHBIM) TTOKa3aTeseM, Jorapudm 4uca,
CHHYC, KOCHHYC ¥ TAHI'€HC MPOHU3BOJILHOTO YHCIIA;

- YMETh ONEPUPOBATH MMOHATHIMH: TOXKIECTBO,
TOXKIECTBEHHOE IIPeoOpa3oBaHUe, ypaBHEHHUE,
HEpPaBEHCTBO, CHCTEMa YPaBHEHUI U HEPABCHCTB,
PaBHOCHIIBHOCTH YPaBHEHHI, HEPABEHCTB M CHCTEM,
panroHaIbHBIE, HPPALMOHATIBHEIE, TOKA3aTEIbHbIC,
CTENICHHbIE, JIOTapU(PMUIECKHE,
TPUTOHOMETPHUYECKHE YPAaBHEHUS, HEPAaBEHCTBA U
CHCTEMBI; yMCHHUE PElIaTh YPaBHEHUs, HEPaBEHCTBA
Y CUCTEMBI C TIOMOILBIO Pa3JIUYHBIX TIPHEMOB;
pelars ypaBHEeHUs, HEPaBEHCTBA M CHCTEMBI C
napaMeTpoM; IPUMEHSTh YpaBHEHHs, HEPaBEHCTBA,
UX CHCTEMBI JUIS PEIICHHs] MaTeMaTHYECKUX 33134 U
3ajia4 U3 pa3IM4HbIX 00JacTell HAayKH U PeaIbHOM
KH3HU;

-yMeTh CBOOOIHO ONIEPHUPOBATH MOHATHAMU: TpaduK
¢yHKIMH, 0OpaTHAS QYHKIUSA, KOMIIO3HITUSL
¢GyHKIMH, TUHEHAS QyHKINA, KBagpaTHdHas
(GyHKIMA, cTeTIeHHast QYHKIMSA C LEIBIM
MIOKa3aTeJieM, TPUTOHOMETPHYECKHE (QYHKIINH,
oOpaTHBIE TPUTOHOMETPHUIECKUE (DYHKITHH,
HoKazaTesbHas U JorapudmMuueckas GyHKIHH;
yMEHHE CTPOUTH rpauKu (HYHKIHH, BBINOIHSITH
npeobpa3oBaHus rpauKoB QYHKIIMHI;

yYMEHHE HCIO0JIb30BaTh rpaduku QyHKIUHA 115
U3Y4EHUsI IPOLIECCOB U 3aBUCUMOCTEH NPU PEeLICHUH
3aja4 U3 ApYTuX y4eOHBIX MPEIMETOB U U3
peabHON JKU3HM; BRIpaXaTh (popMynamu
3aBUCHMOCTH MEX/y BEINYNHAMU;

yMEeHHE CBOOOIHO ONEPHPOBATH HOHITHSIMH:
YETHOCTh (YHKIMH, IEPHOANIHOCTD (DYHKIIUH,
OTPaHWYEHHOCTH (PYHKIIMH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (YHKIMH, HanOoJblIee 1
HavMeHbllIee 3Ha4eHHs QYHKIMH Ha IPOMEXYTKE;
yMEHHE TIPOBOJIUTh HCCIIEIOBAHUE (DYHKIHH;
yMEHHE HCII0JIb30BaTh CBOICTBA U rpaduKu
(GhyHKUMR 171 perieHus ypaBHeHNH, HEPaBEHCTB U
3aj1a4 ¢ IapaMeTpaMu; n300paxarh Ha
KOOPJIMHATHOW INIOCKOCTH MHOXKECTBA PEIICHNI
ypaBHEHHH, 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 MOHATHIMH: HETIPEPHIBHOCTD
(yHKINH, aCHMITOTHI rpaduka GYHKINH, TIepBas U
BTOpas MPON3BOHAS (PYHKIINU, TEOMETPHUUCCKUN
(U3MYECKUI CMBICI IPOU3BOIHOM, IIEpBOOOpa3Hasi,
OIIpeeIICHHBII UHTETpaj; yMEHHE HaX0IUTh
acUMNTOTHI Tpaduka QyHKINH; yMEHHE BBIYUCISTD
IIPOM3BOIHBIE CYMMBI, TPOU3BECHUS, YACTHOTO U




KOMITO3ULIMH (DYHKIMH, HAXOUTh YPaBHCHHUE
KacareJbHOH K rpaduky QyHKIUY;

YMEHHE HCIIOIb30BaTh IPONU3BOJHYIO IS
nccae0BaHus QYHKINH, 11 HAXOKACHHS
HaWJIy4qIIEro PEIICHUS B IPUKIATHBIX, B TOM YHCIIE
COIIMAIbHO-3KOHOMHUYECKNX U (PU3MUECKHX 3aJa4ax,
JUTSL OTIPENIENICHNSI CKOPOCTH U YCKOPEHHS; HAXOANUTh
IUTOIIAIN U 00BEMBI GUTYP C TIOMOIIBIO HHTETPaa;
TIPUBOJUTH IPUMEPBI MATEMaTHYECKOTO
MO/JIETTMPOBAHHUS C IOMOIIBIO AU(depeHHanbHbIX
YPaBHEHUI;

- YMETh ONIEPUPOBATH MOHATHIMH: KOMILJIEKCHOE
YHCII0, CONPSHKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYIIb
1 apTyMEHT KOMIUIEKCHOTO Ynciia, (hopMa 3alncH
KOMIDIEKCHBIX YHCeN (TeOMeTpHUecKas,
TPUTOHOMETpPUYECKas U anredpandeckas); yMeTh
IIPOU3BOANTH apU(PMETHUECKHE ICHCTBHS C
KOMIUIEKCHBIMH YHCIIaMH; TIPUBOANUTH TIPUMEPHI
HCTIONIB30BAHMS KOMIUICKCHBIX YHCEIT;

- yMeTh CBOOO/IHO OIIEPUPOBATH MTOHSITHIMHU:
cpeHee apupMeTHIeCcKoe, MeAnaHa, HanOoJbIIee 1
HavMEHbIIIee 3HAUCHHsI, pa3Max, JUCIIEPCHs,
CTaH/apTHOE OTKJIOHEHHUE JJIsl OTIMCAHUS YHCIOBBIX
JIAHHBIX; YMEHUE UCCIIEIOBATh CTATUCTUUECKHE
JIaHHbIE, B TOM YHCIIE C IPUMEHEHUEM TpadhUueCKUX
METO/IOB U 3JIEKTPOHHBIX CPE/ICTB; rpauIecKu
HCCIIEI0BATh COBMECTHBIE HAOIIOACHHSI C TIOMOIIBIO
JarpaMM paccerBaHUs U JIMHEHHON perpeccuy;

- YMETh HaXOIWUTh BEPOSITHOCTH COOBITHII C
HCTIONIB30BaHNEM I'PaUUECKUX METOIOB;
TIPUMEHSATD AJIsl peIeHust 3a1a4 (POPMYJIIBI CIIOKEHUS
¥ YMHOYXEHHUS BEPOSITHOCTEH, (HOPMYITY TIOJTHOM
BEpOATHOCTH, hopMyty bepHyu, KoMOMHATOPHBIE
(baxTbl U GpopMyJIbI; OLIEHUBATH BEPOSITHOCTH
peabHBIX COOBITHH; YMEHHUE OTIEPUPOBATH
HNOHATHSIMU: CIIy4aliHas BEJIMUUHA, pacipe/ieieHe
BEPOSITHOCTEH, MaTEMaTHIECKOE 0XKU/IaHHE,
JVCTIEPCHS M CTAHAAPTHOE OTKJIOHEHUE CITydaifHOM
BEJIMYMHBI, (QYHKIMH PACTIPEEIICHNS U TNIOTHOCTH
PaBHOMEpPHOTO, IT0KA3aTeIbHOTO U HOPMAIBHOTO
pacIipeienieHui; yMEeHNE UCII0JIb30BaTh CBOHCTBA
N3yYEHHBIX PACTIpe/IeNIeHNH ISl peIeHns 3aay;
3HAKOMCTBO C TIOHSTHSIMU: 3aKOH OOJIBLIMX YHCEI,
METO/Ibl BHIOOPOYHBIX UCCIIEJOBAaHUN; YMEHHUE
MIPUBOJIUTH IPUMEPHI TIPOSIBICHHS 3aKOHA OOJIBLINX
YHCeIl B IPUPOIHBIX M OOIIECTBEHHBIX SBJICHUSIX;

- yMeThb CBOOO/IHO OIIEPUPOBATH MOHATUIMH: TOUKA,
npsiMast, TNIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIyY,
IUIOCKUH yToJI, IBYTPaHHBIN Yroi, TpeXIPaHHbII
yToJ1, IepeceKarouiecs], napajuielbHble 1
CKpEIIMBAIOLINECS MPSIMBbIEC, TapaJUICIIbHOCTD U
MIePIEHANKYIISIPHOCTD HPSIMBIX M TUNIOCKOCTEH, YToJl
MEXIY MPSIMBIMH, YTOJI MEXLy IPSIMOH 1
IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSMH; YMEHHE
HCIIOJIb30BAaTh MPU PEIICHUH 33/1a4 N3yYSHHbIE
(baxThl ¥ TEOPEMbI INITAHUMETPHH; YMEHUE
OLIEHHMBATh Pa3Mepbl 0OBEKTOB B OKPYKAIOLIEM
MHpE; YMEHHE ONepHUPOBATh HOHITUSIMH:
MHOTOTPaHHHK, CEYEHIE MHOTOTPaHHHUKA,
MIPaBWIILHBIA MHOTOTPAaHHUK, [TPU3Ma, THpaMuIa,
(urypa u noBepxXHOCTh BPALICHUS, IUIMHIP, KOHYC,
map, cdepa, pasBepTKa HOBEPXHOCTH, CEUCHHS
KOHYyCa ¥ IMJIMH/PA, NapajuIeIbHbIE OCH HIIH




OCHOBAHHIO, CEUYEHHE 1Iapa, INIOCKOCTb,
Kacarouiasicst cepbl, HWINHIPA, KOHYCa; YMEHHE
CTPOHTH CEYEHHE MHOTOIPaHHHKA, H300paxkaTb
MHOTOTPaHHUKH, (GUTYPHI U TOBEPXHOCTH
BpAILCHUS, UX CEYCHHS, B TOM YHUCJIE C IIOMOLIBIO
9JIEKTPOHHBIX CPECTB; YMECHHE IPHUMEHSTh
CBOICTBa FEOMETPHIECKHUX (QUTYD, CAMOCTOSTEILHO
(hopMyIHpOBaTH ONPEACTICHHUS N3ydaeMbIX GUTYp,
BBIJIBUTaTh TUIIOTE3bI O CBOWCTBAX M MPU3HAKAaX
reoOMEeTPUYECKUX (PUryp, 000CHOBBIBATH WU
OIIPOBEPraTh UX; YMEHUE NPOBOAUTH
KJaccuduKaruo GUryp rno pa3InvyHbIM IPU3HAKAM,
BBINOJIHATH HEOOXOJUMBIE JIOTIOJHUTEIbHBIC
MIOCTPOCHHUS;

- yMeTb CBOOOHO ONIEPHPOBATH NOHATHAMH:
mwIomanb GUrypsl, 006eM GUTYpHI, BETHUYIHA yIIIa,
paccTosHHUE OT TOYKH IO TUIOCKOCTH, PACCTOSHUE
MEXIy IPSIMBIMH, PACCTOSHHUE MKy TIOCKOCTSIMHU,
IIOIAAb cepbl, II0IIa b HOBEPXHOCTH
NUPaMU/IbL, IPU3MBI, KOHYCA, UJIMHAPA, 00beM
Ky0a, IPAMOYTOJIBHOTO Napaijenenuena,
NHUPaMU/IbL, IPU3MBI, IWIMHAPA, KOHYCa, 11apa;
yMEHHE HaX0JUTh OTHOIIEHHE 0OBEMOB MOJJOOHBIX
uryp;

- yMeTh CBOOO/IHO ONIEpUPOBATH MOHITUSMHU:
JBIKCHHUE, TTApAIUICIIbHBINA IEPEeHOC, CHMMETPHS Ha
IUIOCKOCTH U B IPOCTPAHCTBE, IIOBOPOT,
mpeoOpa3oBaHue Mo100ws, TOTOOHBIE (PUTYPHL;
YMEHHUE PaclO3HABaTh PAaBHEIC H MOJOOHBIE QHUIYDHI,
B TOM YHCIIC B IPHPOJIE, HCKYCCTBE, apXUTEKTYPE;
YMEHHUE UCIIONB30BaTh FTEOMETPHYESCKHE OTHOLICHHS,
HaxOJAWUTh FEOMETPUUECKHE BEJMYUHBI (JUIMHA, YTOJI,
IJIONIa/Ib, 00BEM) IIPH PEIICHHUH 3a/1a4 U3 JPYrHX
yueOHBIX TPEIMETOB U U3 PEAIbHOM KU3HHU;

- yMeTb CBOOO/IHO ONIEPUPOBATH MOHITHUSMHU:
NPSIMOYTOJIbHASL CUCTEMA KOOPJIUHAT, BEKTOD,
KOOPAWHATHI TOYKH, KOOPIUHATEI BEKTOPa, CyMMa
BEKTOPOB, IPOU3BEICHHE BEKTOPA Ha YHCIIO,
pasnoXeHue BEKTOpa 1o 0as3ucy, CKalsipHoe
NPOU3BEJCHIE, BEKTOPHOE NPOM3BEACHHE, YOIl
MEXy BEKTOPaMH; YMEHHE HCIIOJIb30BATh
BEKTOPHBIA M KOOPIMHATHBIA METOJ JUIsl pELICHHS
reOMETPUYECKHX 3a/1ay U 3a/1a4 APYTUX y4eOHbIX
HPEIMETOB; ONIEPUPOBATH MOHATHAME: MaTpuLa 2X2
1 3x3, onpeAenuTe s MaTPHUIIB], TEOMETPHUIECKUI
CMBICJI OTIPEAEIUTES;

- YMETh MOJIECJIMPOBATh peaibHbIe CUTYAIMH Ha
SI3bIKE MaTEMATHKH; COCTABJIATH BBIPAKEHHUS,
ypaBHEHHMSI, HEPABCHCTBA U UX CHCTEMBI 110 YCIIOBHIO
3aJ[a4M, UCCIIEI0BATH TOCTPOESHHbBIE MOIEIH C
HCIIONIb30BAaHKEM aIlapara ainreOpsl,
HMHTEPIIPETUPOBATD MOJIyYEHHBIH PE3YNIbTAaT;
CTPOUTH MaTeMaTHYECKNE MOJIEIU C TIOMOIIBIO
reOMETPUYECKHX MTOHATHI U BEJIMUUH, PellaTh
CBSI3aHHBIE C HUMH MIPAKTHYECKUE 3a]a4H;
COCTAaBJIATh BEPOSITHOCTHYIO MOJIEIb U
HMHTEPIIPETHUPOBATD MOIYyYSHHBIN PE3yNbTaT; pelaTh
MIPUKJIaAHbIC 32/Ia41 CPEJCTBAMH MAaTeMaTHYECKOTO
aHAJIN3a, B TOM YUCJIE COLUATIBHO-YKOHOMHYECKOT0
1 GU3NYECKOTr0 XapakTepa;

- yMEHHE BBIOUPATH MOAXOSIIUNA METO ISt
peleHus 3aja4K; NOHMMaHUE 3HAYMMOCTH
MaTEMaTUKH B U3yYCHUH NPUPOIHBIX U




OOILECTBEHHBIX IPOLIECCOB U SIBJICHUIT; yMEHHE
pacro3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMaTUKU B
HCKYCCTBE, YMEHHE IPHUBOANTH PUMEPHI
MaTeMaTU4YECKUX OTKPBITUM POCCUHCKON U MUPOBOU
MaTeMaTUYEeCKON HaAyKH

OK 02 Hcmons30Bath
COBpEMEHHBIE CPEICTBA
MOMCKa, aHAIIn3a U
HHTEpPIPETALUH
nHdopmanuu, u
HH(POPMALHOHHBIC
TEXHOJIOTUH ISt
BBIMIOJTHEHHS 38124
npogeCCHOHATBHOM
JeATEIbHOCTH

B ob6mactn
HO3HAHMUS:

-cpopMHUPOBAaHHOCTH
COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pasBUTHUS HayKH u
OOIECTBEHHOW IPaKTHKH, OCHOBAaHHOTO
Ha Jualiore KyJbTyp, CIIOCOOCTBYIOIETO

OCHHOCTH Hay4IHOI'O

MHPOBO33PEHHS,

OCO3HAHHIO CBOETO MecTa B
MOJUKYJIBTYPHOM MUPE;
- COBEpUICHCTBOBAHUE S3BIKOBOM U

YUTATEIbCKOW KyJIbTYpHl KaK CpPEACTBA

B3aUMOJICHCTBHAA MEXIy JIOABMH U
MIO3HAHUS MHPA;

- OCO3HAaHHWE IEHHOCTH  HayJHOU
JIESITEIBLHOCTH, TOTOBHOCTH
OCYILIECTBIISITh MIPOEKTHYIO H
HCCIIEeIOBATENHCKYIO NEeATENBLHOCTD

HH/IMBUIYalIbHO U B TPYIIIIE.
OBajieHHe YHUBEPCAIBHBIMH YUSOHBIMH
MO3HABATENILHBIMH JICHCTBUSMU:

B) paboTa ¢ uHpOpMaIHeii:

- BJaACTb  HAaBBIKAMH  IOJYYCHUS
UHGOpPMAMK W3 HCTOYHUKOB PasHBIX

THUIIOB, CAMOCTOSITEIIFHO OCYIIECTBIISAT
MOWCK, aHallU3, CHUCTeMATU3AIHI0 W
HUHTEPIPETAIHIO uHpOpMAIIU
Pas3IUYHbBIX BUJIOB u thopm
MPEeJICTABJICHHUS;

- C0O31aBaThb TEKCTHI B Ppa3JInIHbIX
dbopmarax ¢  y4yeToM = Ha3HAYCHUSA

uHopManMK W 1LENeBOW ayAuTOpHUH,
BBIOHpast ONTHUMAJIEHYIO thopmy
NPE/ICTABIICHUS U BU3YallU3allnHy;

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

- HCTIOJNIb30BATh cpencTBa
HHPOPMALMOHHBIX u
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTWH B
peluieHun KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX M OPraHU3allMOHHBIX
3amad ¢ coOmofeHneM  TpeOOBaHMHA
OPrOHOMHUKH, TEXHUKH O€30MMacHOCTH,
THTHEHBI, pecypcocoepexeHus,
NPaBOBBIX M JTHUYECKHX HOPM, HOPM
nH(OpMaLMOHHO 6e30macHoCTH;

- BJIJICTh HaBBIKAMM PACHO3HABaHUS |

3aIIUTHI nHpOpMAaIHH,
nH(popManmoHHOH 6e3onacHoCTH
JIMYHOCTH

- YMETb ONEpPHPOBaTh MOHATHSIMHU: paldOHAIbHAS

GyHKOMS, TIOKa3aTenbHAs (QYHKIWS, CTEICHHAS
¢$byHKUWS, JorapudMmgecKas ¢$yHKIH,
TPUTOHOMETPUIECKHE GbyHKIHH, oOpartHbIe

(YHKIMH; yYMEHHE CTPOUTHh TpaduKH H3Y4YEHHBIX
(GYHKIMHA, HMCHONB30BaTh TpadUKH NpPU H3YYECHHU
MIPOLIECCOB M 3aBUCUMOCTEH, IPH PELICHUH 3a/1ad U3
JpYrux y4eOHBIX TPEIMETOB W 3a7ad W3 peasibHOM
JKM3HU; BBIpAXaTh (POPMYJIAMH 3aBUCHMOCTH MEXIY
BEJINYNHAMUY;

- yMeTh OIEpUPOBATH IOHATHAMH: TOXJIECTBO,
TOXJICCTBEHHOE  TIpeoOpa3oBaHWE,  YpaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YPAaBHEHHH W HEPaBEHCTB,
PaBHOCHUIIBHOCTH ypaBHEHHH, HEPABEHCTB U CHCTEM,
pannoHalbHbIC, MPPAIMOHANBHBIC, MOKA3aTeIbHBIE,
CTEINICHHBIE, norapuMuyuecKue,
TPUTOHOMETPUUYECKHE YPaBHEHHUS, HEPaBEHCTBA H
CHCTEMBI; YMETh pPElIaTh ypaBHEHHMs, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO Pa3JIMYHBIX PHEMOB; pelIaTh
ypaBHEHHS, HEPABEHCTBA M CUCTEMBI C MapaMeTPOM;
NPUMEHSTh YPaBHEHHUS, HEPABEHCTBA, UX CHCTEMBI
JUISL peIIeHWs] MaTeMaTW4ecKUX 3a/1ad M 3ajad u3
Ppa3IUYHBIX 00JIacTel HAYKH U peabHON JKU3HM;

- yMeTb CBOOOJHO ONIEPHPOBAaTh IOHATHSIMU:
JBIDKCHHUE, MapalyIe]bHbIA MIEPEeHOC, CUMMETPHS Ha
IUIOCKOCTH W B HPOCTPAHCTBE,  IOBOPOT,
mpeoOpa3oBaHue TOHOOWS, TOMOOHBIE (DHUTYPHL;
YMETh paclo3HaBaTh paBHBIC U MOJIO0HBIE (UTYPHI,
B TOM 4YHCJIE B NPUPOJIE, UCKYCCTBE, apXUTEKTYPE;
YMETh KCIOJIb30BaTh I'€OMETPUYECKHE OTHOLICHUS,
HaxOJWUTh T€OMETPUYECKUE BEJIIUUUHBI (JUIMHA, YIOJI,
wionaab, 00beM) MpHU PEIIeHUH 3a/a4 M3 JPYrux
yueOHBIX TPEIMETOB U U3 PEalIbHOM KU3HU
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OK 03 IInanupoBats 1
pean3oBHIBATh
coOCTBEHHOE
po¢eCCHOHATBHOE U
JIMYHOCTHOE Pa3BUTHUE,
HpeINPHHIMATEIIBCKYIO
JeATeIbHOCTD B
po¢eCCHOHATBHOM
ctepe, UCIIOTB30BATH
3HaHMS 110 (HUHAHCOBOU
IpPaMOTHOCTH B
Pa3IHYHBIX )KU3HEHHBIX
CUTYyaLUsIX

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

- CHOCOOHOCTH OIICHUBATH CUTYALUIO H

AYXOBHO-HPAaBCTBEHHOI'O

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

- OCO3HaHHE JHMYHOTO BKJaJga B

MOCTPOEHHE YCTOHYMBOTO OYIyLIEro;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM
pooutensM u (MIM) JPYTUM YIeHAM
CEeMbM, CO3JaHMI0O CEMbH Ha OCHOBE
OCO3HAaHHOTO  MPUHATUS  LEHHOCTEH
CEMEWHOW >KM3HM B COOTBETCTBHU C
TpaausIMHu HapoaoB Poccny;
OsnazseHue YHHBEpPCAIbHBIMA
PETYIATHBHBIMU JICHCTBHAMU:

a) caMOOpTraHU3aLHsL:

- CaMOCTOSTENLHO OCYIIECTBIIATh
MO3HABATENILHYIO JIESATEIILHOCTD,
BBISABIISITH np06neM1)1, CTaBUTH )41
(dhopMyaHpOBaTh COOCTBCHHBIC 3a7a4y B
o0pa3zoBaTeNIbHON  AEATENBHOCTH |
JKU3HCHHBIX CUTYyalluAX;

- CaMOCTOSITEJIbHO COCTaBIIATh  IUIAH
peuieHuss ~ mpoOJeMbl ¢ YYETOM
HUMEIOIINXCS  PECYPCOB, COOCTBEHHBIX

BO3MOKHOCTEH U NMPENNOYTEHU;

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

6) CaMOKOHTPOJIb:

WCIIONIb30BaTh HPHUEMBI PeUICKCHH JUIA

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

CBOEBPEMEHHO ITPUHUMATH PELICHUS 10
UX CHI)KEHHIO;

B) OMOIIMOHATBHBIN UHTEIIIEKT,
NpeAnosaraomui ¢chopMUPOBAHHOCTb:
BHYTPEHHEH MOTHBAallUM, BKJIOYArOIIEH
CTPEMJICHUE K JOCTWIXCHHUIO 1CJIN U
ycnexy, ONTHUMHU3M, HWHHUIOHUATUBHOCTD,
YMEHUEC )IeﬁCTBOBaTB, HUCXO0Osd U3 CBOHUX
BO3MOXKHOCTEH;

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

- COIMAJIBHBIX HABBIKOB, BKIIOYAKOIIHX
CIIOCOOHOCTH BBICTpanBaTb OTHOIICHUA C

- YMETh ONEpUpOBATh NOHITHUSIMH: pPalUOHAIbHBIE,
UppalyoHalbHbIE, MOKa3aTeNbHbIE, CTEIEHHEIE,
norapupmMuIecKue, TPUTOHOMETPUYECKHE
YpaBHEHHS M HEPAaBEHCTBA, HX CHCTEMBI;

- YMEThb ONEPHPOBaTh NMOHATHAMH: MHOTOTPAaHHUK,
CEUCHHE MHOTOIPaHHMKA, KyO, Iapaulenenumnesn,
mpu3Ma, nHpaMuzna, Qurypa H - TOBEPXHOCTH
BpalICHNs, OUINHAP, KOHYyC, map, cdepa, cedeHus
(urypsl BpauieHus, IIOCKOCTh, Kacaromasicsi chepsl,

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

napajJiesienunesa, MUpaMuabl, TPU3MBI, HUINHAPA,
KOHYca, IIapa; yMEHHE U300pakaTb MHOTOTPAHHHUKH
U TOBEPXHOCTH BPALICHHUs, X CEYEHUS OT PYKH, C
MTOMOILBIO YEPTEKHBIX HMHCTPYMEHTOB u
JNEKTPOHHBIX ~ CPEACTB; yMEThb  paclo3HaBaThb
CHMMETPHIO B IPOCTPAHCTBE; YMETh PAaCHO3HABATh
MIPAaBUIIbHBIE MHOTOTPaHHUKH;

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

JIPYTUMHA JIIOIbMH, 3a00TUTBCH,

OpOSIBJSITE  MHTEpEC M pa3peliath

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

-OBJIaJICHUE HaBbIKaMU yueOHO-
HCCIIEIOBATEIbCKOM, MIPOEKTHOMN u
COLMAJIBHOM JEeATEIbHOCTH;

Osnaaenne YHHUBEPCATbHBIMH
KOMMYHHUKATHBHBIMA JCHCTBHUSMH:

0) coBMeCTHasI IeATSIBHOCTD:

- MTOHUMATh n HCTIONIB30BAaTh
[IpEeUMYIIEeCTBA KOMaHJHOU u
UHIUBUAYaJILHON pabOTHI;

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

pe3yIbTaThl COBMECTHOH paboThI;

- KOOPOMHHUPOBATH ¥ BBINOJHATE PaboOTy
B YCJIOBUSIX PEaNbHOTO, BUPTYaJbHOTO H
KOMOWHHPOBAHHOTO B3aMMOJICHCTBHS;

- OCYILIECTBIISTH MO3UTHBHOE
CTpaTernieckoe MoBeCHHE B Pa3IndHBIX
CUTYyalUsX, IIPOSBISATH TBOPYECTBO H
BOOOpaKeHUE, ObITh MHULIUATHBHBIM.
OgnageHue YHHUBEPCAJIbHBIMU
PETYJISATHBHBIMU JIEHCTBUAMU:

T) IpUHATHE ceOs U IPYTUX JOACH:

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

- IPU3HABATH CBOE MPABO U MPABO IPYTHX
JIFOZIEN Ha OMIUOKY;

- pa3BHBaTh CIIOCOOHOCTH IIOHUMATh MU
C MO3ULUH JAPYTOTo YeIoBeKa

HCIIOJIb30BAaHHEM rpaduyeckux METOJIOB;
MPUMEHATh  (OPMYNBI  CIOXKEHHS W YMHOXKEHHS
BEPOSATHOCTEH, KOMOMHATOpHBIE (DaKTHI U (HOPMYJIIBI
IPU  pEIICHNH 3a]ad; OLCHUBATh BEPOSTHOCTH
peabHBIX COOBITHI; 3HAKOMCTBO CO CIyYalHBIMU
BEIMYMHAMHY, YMCHHE  NPUBOAWUTH  IPHMEPHI
TIPOSIBIICHUS 3aKOHA OOJBIINX YHCEI B IPHUPOIHBIX U
OOIIECTBCHHBIX SIBICHHAX;

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

- yMeTb CBOOOTHO OTIEPHPOBATH MOHATHAMU: TPauK

¢yHkumn, oOpaTHas — QYHKOUS,  KOMIO3HIIAS
GyHKuMiA, JnHMHeWHas QyHKOMA, KBaJpaTHYHAs
GyHKOMS,  CTEHEeHHas  QYHKUUS € LEJbIM
MoKas3areneM, TPUTOHOMETPHYECKHe  (QYHKLHH,
oOpaTHble TPUTOHOMETPUYECKHE GbyHKIMH,
noKasaTeibHass ¥ Jorapupmuueckas (GYHKIHH;
YMETb CTPOUTh TpaduKu (GYHKIMH, BBIIOIHATH

npeoOpa3oBaHus rpauKOB QYHKIIMHI;

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

- CcBOOOJHO OIEPUPOBATH IOHATHSIMHU: YETHOCTh
¢$byHKUIHN, MIePUOTUTIHOCTH hyHKIHH,
OTPaHNYEHHOCTh ¢$yHKIMH, MOHOTOHHOCTb
GbyHKIMH, JKCTpeMyM (YHKUIUM, HauOoJjbliee Hu
HavMeHblllee 3HaueHHs (QYHKIHMU Ha TPOMEXYTKE;
YMETb NPOBOJIUTD UCCIIe0BaHNe QyHKINY;

- yMeTh HCIIONIb30BaTh CBOWCTBa M rpaduku
GyHKUMHA Ui pelleHHs ypaBHEHH, HEpaBEHCTB U
3aJad ¢  mapaMeTpamy; — n300paxaTh  Ha
KOOPJIMHATHOW TIJIOCKOCTH MHOXKECTBA pPELICHUH
ypaBHEHHH, HEPABEHCTB U MX CHCTEM

OK 05 OcymiecTBasTh
YCTHYIO M TUCEMEHHYIO
KOMMYHHUKAIIHIO Ha
rOCyIapCTBEHHOM
si3p1ke Poccuiickoit
denepanuu ¢ yueTom
0ocobeHHOCTeH
COIMAITLHOTO H
KyJIbTYPHOTO
KOHTEKCTa

B 06nacTn 3cTeTHYECKOro BOCITUTAHHUS:

- ICTETUYECKOE OTHOLICHHE K MHUPY,
BKJIIOYAsl 3CTETHKY OBITa, HAay4HOTO U
TEXHUYECKOTO  TBOPYECTBA,  CIOPTA,
TpyJa ¥ OOIIECTBEHHBIX OTHOIIIEHUH;

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

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

- TOTOBHOCTb K CaMOBBIPQKEHHIO B
pa3HbIX BHJAaX HMCKYCCTBa, CTpEMJICHHUE

MIPOSIBIISATH KauecTBa TBOPYECKOH
JUYHOCTH;
Ogagenne YHUBEPCAJIbHBIMU

KOMMYHHKATHBHBIMH JCHCTBHSMU:

a) obmieHue:

- OCYLICCTBJIATh KOMMYHHKALIUH BO BCEX
cepax KH3HHU;

- yMeTb ONepupoBaTh IOHSATHAMH: CpeIHee
apumMeTnyeckoe,  MeAMaHa,  HauOoibllee WU
HavMeHbIIee  3HA4YeHWs, pa3Max, JUCIIepCHs,
CTaH/IapTHOE OTKJIOHEHHWE YHCIOBOTO  Habopa;
yMEHHe H3BJIEKATh, HHTEPIPETUPOBATH
nHGOPMANNIO, TPENCTABICHHYI0 B TaliuWIax, Ha
auarpammax, Trpadukax, OTpPaKalollyl0 CBOICTBa
pC€albHBIX TMPOIECCOB U ﬂBHeHI/Iﬁ; MpEACTaBIATh
UHOPMAIIUIO C TOMONIBI0 TaOJUIl W JUArpaMM;
HUCCICO0BATh CTATUCTUYCCKHUE JAHHBIC, B TOM YHCJIC
C TpUMEHEHHEM rpaduyecKuX METOJIOB U
SIEKTPOHHBIX CPEJICTB;

- YMeTh ONEPHUPOBaTh MOHATUAMM: TOUKA, MpsIMasd,
IJIOCKOCTh, MPOCTPAHCTBO, JBYTPAHHBIA  Yrodi,
CKpEILIUBAIOIIUECS] TpsAMBIE, MNApaICIbHOCTh U
MEPIEHANKYIIPHOCT NPSAMBIX U MIOCKOCTEH, yroia
MEXAYy [NpsAMBIMM, Yroid MeEXHy HpsIMOH H
IUIOCKOCTBIO, yron MEXKIY IUIOCKOCTSIMH,
pacCTOSIHUE OT TOYKU [0 IIIOCKOCTH, PacCTOSHUE
MEXIY MPSIMBIMH, PACCTOSIHUE MEKAY IIOCKOCTSIMH;

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

OKPY2Karouero Mupa
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- pacrno3HaBaTh HeBepOaJIbHBIE CPE/ICTBA
o01eHus, MOHUMATh 3HauCHHE
COIMANBHBIX  3HAKOB,  pAaclO3HABaTh
MPEANOCHIIKH KOH(DIMKTHBIX CUTYanuii u
CMSIT9aTh KOH(INKTHI;

- pa3BepHYTO M JIOTWYHO M3JIaraTb CBOIO

TOYKY 3pEHHS C  HCIONBb30BaHUEM

SA3BIKOBBIX CPEJICTB
OK 06 IIposBaars - OCO3HaHHE 00yJaoIMNMHUCS | - YMETh OIIEPUPOBATH MOHATHAMH: IIPIMOYTOIbHAS
IPaKAAHCKO- POCCHICKOR TPAKIAHCKON | CUCTEMAa KOOPJAUHAT, KOOPAUHATHI TOYKH, BEKTOP,
NaTPUOTUYECKYIO UJCHTUYHOCTH; KOOpPJUHATBI BEKTOPA, CKASIPHOE IPOU3BEACHHUE,
MIO3ULUIO, - LieJICHAIIPaBJICHHOE Pa3BUTHE | YTOJ MEKIY BEKTOpaMH, CyMMa BEKTOPOB,
JIEMOHCTPUPOBATh BHYTPEHHEH [O3ULUU JIMYHOCTU HA | IPOU3BEJCHHUE BEKTOPA HA YUCIIO; HAXOAUTD C
OCO3HaHHOE MOBEJIEHUE | OCHOBE JYXOBHO-HPABCTBEHHBIX | TOMOIIBIO U3Y4YE€HHBIX (POPMYIT KOOPMHATHI
Ha OCHOBE LEHHOCTEN HapoJ0B Poccuiickoii | cepeluHbl OTpE3Ka, PaCCTOSHUE MEXKY JBYMS
TpaIUuLMOHHBIX Denepanum, HCTOPHYECKHUX U | TOUKaMu;
o01edenoBeYecKnux HalMOHAJIBHO-KYJIBTYPHBIX ~ TpaIUNuH, | -yMeTb BBIOMPATh MOAXO SN U3YIEHHBIH METO
LEHHOCTEH, B TOM (opMHpOBaHME  CHCTEMBl  3HAYMMBIX | JUIS pEIICHUS 3a]auH, PAcIIO3HABATh
qycie ¢ y4eTOM LHEHHOCTHO-CMBICIOBBIX YCTaHOBOK, | MaTeMaTHyeckne (pakThl 1 MaTeMaTHIECKHE MOJIEIN
rapMOHHU3aIUH AQHTUKOPPYIIIMOHHOTO  MHPOBO33PEHUS, | B IPUPOJHBIX M OOIECTBCHHBIX SBJICHUSX, B
ME)KHAI[UOHAIIBHBIX H | IPaBOCO3HAHMUS, JKOJIOTUYECKOM | HCKYCCTBE; yMEHUE MPUBOAUTH IPUMEPHI
MEXKPEITUTHO3HBIX KyJIBTYpBI, CIOCOOHOCTH CTaBHUTh LIEJIM M | MATEMaTUYECKUX OTKPBITHHA POCCUICKOM 1 MUPOBOM
OTHOUICHUM, IPUMEHATD | CTPOUTH KU3HEHHBIC IIJIaHbI; MaTEMaTUYECKON HAYKH.
CTaH/JapThl B uacTu rpakaaHCcKoro BOCIIUTaHUsL: - YMETb ONIEPUPOBATh NOHATUAMU: CIIy4ailHbIA OIBIT
AQHTUKOPPYIIMOHHOTO |- OCO3HaHHME CBOMX KOHCTHUTYIMOHHBIX M CiIydaifHOE COOBITHE, BEPOSATHOCTh CIy4aiHOTO
HIOBEACHHUS IpaB U 00A3aHHOCTEH, yBa)KEHHE 3aKOHA | COOBITHSA; YMETh  BBIYHCIATH  BEPOSITHOCTE  C

U NIPaBONOPSIKA; HCIOJb30BaHUEM rpaduaeckux METO/IOB;

- TIPUHATHE TpaIUIIMOHHBIX
HaIlMOHAJIBHBIX, 00I1IeYeI0BEYECKUX
TYMaHUCTHYCCKAX M JEMOKPAaTHUECKUX
LIEHHOCTEH;

- TOTOBHOCTh IPOTHBOCTOSTH HCOJOTHH
IKCTPEMH3MA, HalMOHAJIU3Ma,
KceHogoouwu, JIUCKPUMUHAITIH 1o
COLMAIBHBIM, PEIUTHO3HBIM, DPACOBBIM,
HAIIMOHAJIBHBIM MTPU3HAKAM;

- TOTOBHOCTH BCCTH COBMECTHYIO
JACATCIBHOCTD B HHTEpECAxX
TpakIaHCKOTO 06H.[eCTBa, Yy4acCTBOBATHL B
CaMOyIIpaBJICHUUN B

0011e00pa3oBaTebHO OpraHW3allud |
JIETCKO-FOHOIIECKUX OPTaHU3AIIIX;

- yMEHHE  B3aNMOJACHCTBOBaTbL  C
COLIMAJIbHBIMU MHCTUTYTaMU B
COOTBETCTBHM C HX (QYHKIUIMH U
Ha3Ha4y€HHUEM,;

- TOTOBHOCTh K TyMaHWUTapHOH H
BOJIOHTEPCKOU J1€ATEeIbHOCTH;
MaTPUOTHYCCKOTO BOCIITUTAHUA:

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

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

Poaguny, cBo#l S3BIK M KYJIBTYpY,
HpoILIIoe " HacTosIIee
MHOTOHALIMOHAJIBHOTO Hapoaa Poccuy;

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

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

NOPUMEHATh (QOPMYJIBI CIIOXKEHHS M yYMHOXKCHUS
BEPOSATHOCTEH, KOMOMHATOpHBIE (DAaKTHI U (HOPMYIIBI
OpU  pELICHHH 3a]a4; OLCHUBATH BEPOSTHOCTH
peanpHBIX COOBITHIL; 3HAKOMCTBO CO CIy4aillHBIMH
BCJIMYMHAMH;  yYMCHHE  OPUBOMUTH  IIPUMEpEI
NPOSIBJICHUSI 3aKOHA OOJIBIINX YHCEI B IPUPOIHBIX U
OOIIECTBEHHBIX SBICHUSIX

13




TCXHOJIOTUAX U TPYAC,
- Hﬂeﬁﬂaﬂ y6€>K[[eHHOCTI), T'OTOBHOCTH K

cryxeHuro u  3ammre  OredecTBa,
OTBETCTBEHHOCTH 32 €ro Cyan0y;
OCBOEHHEIE 00yJaromuMHuCs
MEXIPEIMETHbIE TOHATHUS "
VHHUBEpCAJIbHBIE  y4eOHBIE  JICHCTBHA
(perynsaTuBHEIE, MO3HaBaTeIbHEIC,
KOMMYHHUKaTUBHbBIE);

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

CaMOCTOSITEIbHOMY  IUIAHUPOBAaHUIO U
OCYIIECTBIICHHIO y4eOHOH AEATEIBHOCTH,
OpTaHM3aly y4eOHOTO COTPYIHHYECTBA
C IeNarorH4ecKUMH pPabOTHUKAMH |
CBEPCTHHKAMH, K Y4aCTHIO B IOCTPOCHHUU
UHANBUAYaIbHON 00pa3oBaTeNTbHON
TPaeKTOpUHY;

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

OK 07 CopeiicTBoBaTh |- He NPUHMMATh NEHCTBHS, NPUHOCALIME |- yMETh OINCPUPOBATH MOHATHAMH:  (YHKIHS,
COXPaHEHHIO BpEJ OKpyXalollel cpene; HeIpephIBHASL byHKIW, HPOHU3BOHAS,
OKpYy’Karolleil cpensl, |- yMeETh IPOTHO3UPOBATH | IEpBOOOpa3Hasi, ONPENCICHHBIH WHTErpan; yMeTb
pecypcocOepexeHHo, | HeOnaromnpusITHbIe 9KOJIOTUYECKHE | HAXOIUTh IPOM3BOJHBIC JJIEMCHTAPHBIX (YHKIH,
NPUMEHSATH 3HAHUA 00 | MOCJICICTBUS HpeIIPHHIMACMBIX | UCIIONB3Ys CIIPABOYHBIC MAaTEpPHAIIBI; HCCICIOBAThH B
W3MEHEHHH KIIMarTa, JeHCTBUM, MPeOTBpaLIaTh UX; npocTelmuX cinyvasx (yHKIMM Ha MOHOTOHHOCTb,
TPUHIHIIBI - pacllMpuTh  ONBIT  ACATENHFHOCTH | HAXOAWTH HAMOONBINME M HAaVMCHBIIUE 3HAUYCHHUS
OepeKITMBOTO 9KOJIOTHYECKOH HAaNPaBICHHOCTH; GYHKUOMIA; CTPOMTh TpadUKM MHOTOWICHOB C
NPOU3BOICTBA, - paspabareiBaTh  IUIAH  PELICHUS | HCIIOJB30BAHMEM  ammapara  MaTeMaTHYeCKOro
3 HeKTHBHO npo0OIeMbl c y4eToM aHAJIM3a | aHaNW3a; NPUMEHATH IPOM3BOMHYIO NPH PEIICHUH
JeificTBOBaTh B HMEIOIIIXCS MaTepUaIbHbIX M |3amay  Ha  JABIDKEHME;  peliaTh  IIPAKTHKO-
4pe3BBIYANHBIX HEMaTepHaIbHBIX PECYPCOB; OPHUCHTHPOBAHHbBIE 3aJauyll Ha HauOoJbIIME |
CUTYalUIX - OCYIUISCTBIATH  LIEJCHANPABICHHbBIN | HAUMCHBIINE 3HAYCHMs, Ha HAXOXKICHHE IyTH,
HOMCK IEepPeHOca CPEACTB U CIOCOOOB | CKOPOCTH U yCKOPEHHUS;
JeiicTBUsI B IPO(ECCHOHANBHYIO CPEly; |- YMETh ONEepHpOBaTh IMOHATHSIMH: J[BIDKCHHE B
- yMeThb MNEPEHOCHUTh  3HAHWS B | IPOCTPAHCTBE, MOJOOHBIC (UIYPHI B MPOCTPAHCTBE;
NO3HABATCIbHYFO M MPAKTHYECKYIO | HCIIOJIB30BAaTh OTHOIICHUE IUIOMAJIeH ITOBEPXHOCTEH
00NIaCTH KU3HE IS TEIbHOCTH; 1 00beMOB NOAOOHBIX (GUTYp TIPH PELICHUH 331a4;
- peJyIarath HOBBIE POCKTHI, OLCHUBATD | - YMETh BBIYUCIATH TCOMETPHYCCKHE BEITMYHHBI
unen c MO3UIIUH HOBU3HBL, | (INIMHA,  yroj, IUomanb, o0beM, IUIOLIAdb
OPHIHHAIBEHOCTH, NPAKTUYECKOW | HOBEPXHOCTH), HCIOJb3Ys M3YyYeHHbIE (GOpPMYIbI U
3HaYMMOCTH; METOIbI
- [aBaTh OIICHKY HOBBIM CHTYaLHsIM,
BHOCHTb KOPPEKTHBBI B JAESTEIbHOCTb,
OLIEHUBAaTh COOTBETCTBHE pPE3YJIbTATOB
HessIM
I1K 1.6. 'YMeHus: OCYHICCTBJIATL MPOLECC MONUCKA U 3aKa3a TOBApOB C IPUMCHCHHUEM
Opranu3oBbiBaTh  [UGPOBLIX MIATPOPM;
IBBITTIOJIHCHHUEC
TOPrOBO-
TCXHOJIOI'MYCCKUX

[POIIECCOB, B TOM
HHCITe C
IMPUMCHCHUEM

IU(POBBIX
TEXHOJIOTHH

1K 2.4. BeInoJHATE
OTICPAIIMH T10 OIICHKE

HaBbIkuU: BEISBICHHSI COBPEMEHHBIX TEHCHIIMA B 00J1aCTH 00ecTieueHs
KadecTBa U 0€30MMaCHOCTH TOBAPOB, B TOM YHCJIE C MCIIOIb30BAHUEM aHAJIUTUKHU
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Ka4yecTBa
OpraHHU3aIiH
OKCIICPTU3BI
MOTPEOUTEIHECKUX
TOBapOB

0ONBIIKMX TaHHBIX;

Mo100pa HEOOXOAMMBIX HOPMATUBHO-TEXHUYECKHUX JOKYMEHTOB ISl OIICHKH
KaueCcTBa M OpraHU3aIliy SKCIEPTU3bI TOBAPOB C UCIOJIb30BAHNE COBPEMEHHBIX
0a3 JaHHBIX;
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2. CTPYKTYPA U COJIEP)KAHUE OFBIIEOBPA3OBATEJILHOM

JUCLHATTIIMHBI

2.1 O0beM y4eOHO#H AMCHUILIMHBI H BU/IbI Y4e0HOI padoThl

Bun yueOHo# padboThl

O0BeM 4acoB

O0bém o0pa3oBaTeIbHON NPOrPAMMBbI THCHUILINHBI 340
B tom unce:
1. OcHOBHOE coJiep:KaHUe, B TOM YHCIIC: 276
- TEOPETUYECKOE 00yUeHne 216
- MPAKTHYECKUE 3aHATH 60
2. IIpodeccnoHaIbHO — OPHEHTHPOBAHHOE COEPKAHUE, B TOM YHCIIE! 52
- TEOPETHUYECKOE 00yUCHHE 6
- IPAKTUYECKUE 3aHATH 46
[Tpomesxyrounas arrecranus B popme Ix3amena (1 u 2 cemectp) 12
Cpok 0CBOEHUs TPOrpaMMbl 1roxa
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2.2 TemaTuyeckui MJIaH U cOiep:KaHUe Y4eOHOT0 NpeaMeTa

HaumeHnoBaHnue pa3aeiioB
TEM

HauMeHoBaHHE TUAAKTHYECKUX €THHUIL
Conep:xxaHue y4eOHOT0 MaTepuaga U (OPMBI OPTaHH3AIMHN TeATETbHOCTH
o0yyarommuxcst

O0BéM

qacax

Koap1 JIP ,
MIIP, ITP
¢hopmuposanuio

KOTOPBIX
CIoco0CTBYET
3JIEMEHT
NPOrpaMMblI

1

2

4

Pasnen 1. Iloemopenue Kypca mamemamuKku 0CHOGHOU WIKOTbl

20

Tema 1.1 Llenu u 3agaum
MaTeMaTHUKH TIPH
OCBOCHHUH CTICIUAIBHOCTH

1. UcTopus pa3BUTHS MATEeMaTHKH.
Ponp MatemaTiku B coBpeMeHHOM Mupe. BBOIHBIN KOHTPOJIL 3HaHMI 110 MaTtepuaiam OI'D
KoMOuHMpOBaHHOE 3aHATHE

Tema 1.2 Pazsutue
OHATUSA O YUCJIE

2. leHCTBUTEIbHbIE YHCIA

Pa3Butune uncen: HarypanbHbIe, APOOHO — pallMOHATBHEIE, ACWCTBUTEIbHBIE, KOMIUIEKCHBIC
gucina. JleficTBus ¢ uncinamu. Haumensliee o01iee KpaTHOe, HAUMOOIBIIHIA OOLITUI ISTUTEIb.
HpI/I3HaKI/I JACJIIUMOCTH. CI/ICTGMI)I CUHCJICHUS.

KoMOuHMpOBaHHOE 3aHATHE

Tema 1.3 YpaBHenus u
HepaBeHcTBa Cucrema
YpaBHEHUI U HEPABEHCTB

3. JInHelinble ypaBHeHUS
ANTOpUTM peLEeHUs JIMHEHHOTO YpaBHEHHUs. PenieHrie TMHEMHbIX ypaBHEHUN
KomOunupoBanHoe 3aHsTne

4. KBagpaTHble ypaBHeHUs

HenonHoe u nosHOE KBaJipaTHOE ypaBHEHHUE. AJITOPUTM PELLIEHUS KBaIPaTHOTO ypaBHEHUS.
Teopema Buera. Pemienne kBapaTHbIX ypaBHEHUI

KomOuHupoBaHHOE 3aHsATHE

5. Meroa nHTepBaJioB

[TonsiTue HepaBeHncTBa. KBagparHoe HepaBeHCTBO. MeTon nHTEpBaoB. PemeHue HepaBeHCTB
MCTOOOM MHTCPBAJIOB.

KombuHnpoBanHoe 3aHstue

6.@opmyasr Kpamepa.
Onpenenurens BTOPOTo U TPETHErO NOpsAAKa. PelieHne cucteM TMHENHBIX YpaBHEHUN
KomOunnpoBanHoe 3aHsTHE

7.Metoa I'aycca
Pemrenne cucreM TMHENHBIX ypaBHEHUI
KomOuHupoBaHHOE 3aHsTHE

Tema 1.4* IlponienTHbBIE

8. IMpouent (IlpodeccnoHaILHO — OPUEHTHPOBAHHOE COJIEPIKAHME)

OK 1-7

[K 1.6, 2.4,
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OTHOIICHUA

Pemrenue 3a1au Ha TPOLIEHTHI IO CIICIIHAIBHOCTH
[IpakTrueckoe 3aHsiTue

9. Caoxnsbie mpoueHThl (IIpodeccnoHaIbLHO — OPUEHTHPOBAHHOE CO/IEPKAHME)
Pemenue 3ala4 Ha MMPOLCHTEI 110 CICHHUAJIbHOCTH
[IpakTuueckoe 3aHaTue

Tema 1.6
Bxo1HOM KOHTPOJIb

10.  KourtpoJubHas padora
Crnaua TeopeTHUecKoro MaTepraia U KOHTPOJIbHAs paboTa o pa3Jieny: pelieHue MpoCTeHIxX
YpaBHEHUI U HEPABEHCTB, CHCTEMbl YPABHEHUI HEPABEHCTB, 3a/1a4a Ha IPOLEHTHI.

Pa3znen 2. Komnaexcuwie

qyucia

oo

Tema 2.1.
KoMmruiekcHble uncia u ux
MIPUMCHCHUE

11. Anredpauyeckasi GpopmMa KOMILIEKCHOIO YHCJIAa
JlelicTBUS HaJ| yucliaMH B anredpanyeckoil ¢popme. Perienne kBapaTHbIX YpaBHEHUH.
KoMOuHMpOBaHHOE 3aHATHE

12. Tpuronomerpuyeckasi popMa KOMILIEKCHOT0 YHCJIA

Monyiib, apryMeHT KOMIUIEKCHOTO yuciia. [lepeBoa B TpUTOHOMETPUIECKYIO hopMmy.
JleWicTBUS HAJl YUCIIAMH B TPUTOHOMETPHUYECKOU (hopme

KoMOuHMpOBaHHOE 3aHATHE

13. [eiicTBUSI HAl KOMILIEKCHBIMHU YUCJIAMHU
YMHOXEHUe, eJIeHUe, BO3BEICHUE B CTEIEHb, U3BJICUCHHE apU(PMETHUECKOTO KOPHSI.
KomOnHupoBaHHoe 3aHATHE

14. Pemenne 3agau (IIpodeccnoHaIbHO — OPHEHTHPOBAHHOE COAEPIKAHUE)
Ornucanue MPON3BOJICTBEHHBIX (SKOHOMUYECKUX ) TPOIECCOB TIO CIIEIIHAIIBHOCTHA C TTIOMOIIBIO
KOMILIEKCHBIX unces. @opmyna Diinepa. [IpakTuKo — OpUEHTHUPOBAHHBIE 33/1a4H C
KOMIUIEKCHBIMH unciamu. [lokazarenbHast popma KoMIieKCHOro uncia. Yucno e
KombunnpoBanHoe 3aHstue

OK 1-7
K 1.6, 2.4

Pasznen 3. Kopnu, cmenen

U u cmeneHHas ynKyus

18

Tema 3.1. CBoiicTBa
CTENEHU C PALIMOHATLHBIM

15. Crenenb ¢ pallnoHAJbLHBIM NI0Ka3aTeJleM U ee CBOICTBa

Onpenenenue CTENEHN ¢ HaTypallbHbIM, HYJIEBBIM, IpOOHO — PAllMOHAJIBHBIM ITOKa3aTeleM.
CoiicTBa crenenu. Pernenne npumMepoB Ha BBIYMCICHHUE CTENIEHN C IPUMEHEHUEM CBOMCTB
Pemenne IMPHUMEPOB HA BBIYUCIICHUEC CTCIICHU

ITpakTHyeckoe 3aHsTHE

U TEUCTBUTEILHBIM
oKa3arejieM

16. KopeHb n — oii cTeneHH U €ro cBoiicTBa

JleiicTBus ¢ KOpHsAMU. PelieHne npumMepoB Ha BeIYHCICHUE apu(METHYECKOTO KOPHSI.
Brruncnenus Ha MUKpOKaJIbKYJISTOpPE.

IIpakTrueckoe 3aHsATHE

17. Crenenb ¢ neiictBuTe1bHBIM Noka3aresieM (IlpodeccuonanbHo — opueHTHPOBAHHOE

OK1-7
TK 1.6, 2.4
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coJiep:KaHue)
OrnpezienieHne CTENEeHU ¢ JEHCTBUTEIBHBIM MTOKa3aTeieM. BbIunciieHre CTeTeH! ¢
MIPUMEHEHHUEM CBOMCTB CTEIICHH. 3a[a4H 10 CIEIUaTbHOCTH
[IpakTrueckoe 3aHsiTue

Tema 3.2.Creniennas
¢byHKIUS U €€ CBOHWCTBA

18. Omnpenenenne GpyHKIUH, CBOMCTBA (PyHKIIUN

Onpenenenne ¢pynkuuu. O6macTs onpeneneHus U 3HaueHui. CriocoObl 3a1anus. YeTHOCTH U
He4eTHOCTb. [IepnoauynocTs. MOHOTOHHOCTE U 3KcTpeMyM. AcumnToTsl. [lepeceuenue ¢
ocsiMu koopauHat. OyHkIHst GoJbie 1 MeHbIne Houst. HammcaTs cBoiicTBa rpaduka

byHKIHH.
KoMOuHMpoBaHHOE 3aHsTHE

19. Crenennasi pyHKIUS

[ToBTOpUTH M1 000OIIMTE CTENIEHHYIO (PYHKIUIO IJIs1 HATYPAIBHOTO, OTPHUIIATEIIEHOTO, APOOHO
— PallMOHAIILHOTO U AEHCTBUTEIBHOTO MTOKA3aTeIsl.

KoMOuHMpOBaHHOE 3aHATHE

20. IocTpoenne rpaguka GyHKIUH

Tabnuma casuros rpaduka GyHKIHH (BIOJIb Oceid KOopauHaT). CXxeMaTHIeCKOe MOCTPOSHUE
rpaduka crerneHHo GpyHKIUN

[IpakTHueckoe 3aHsATHE

Tewma 3.3. Perrenne
UppaIlMOHATEHBIX
YpaBHEHUU

21. JIpoGHO — panMoHaIbHbIe YPABHEHUSA

[ToBTOPUTH M 060OIINUTE MaTEpUAI MO PEHICHUIO IPOOHO — PALlMOHAIBHBIX YPaBHEHUH.
OO6nacTh JONYCTUMBIX peleHuH ypaBHeHUs. CrIOcoOBI pellIeHns ypaBHEHUI: pas3ioKeHne Ha
MHOXUTEINH, TOACTAaHOBKA. Permenue ypaBHeHUI

KomOuHupoBaHHOE 3aHATHE

22. HppauuoHaibHbIe ypaBHEHUS

IToBTOPUTH M 000OIIMTE MaTepHal MO PEIIEHUIO UPPALMOHAIBHBIX ypaBHeHUH. O01acTb
JOMyCTUMBIX pelieHnid ypaBHeHH. [1o/icTaHOBKA B MppaAIlMOHAIBHBIX YpaBHEHUX. Pemenne
YPaBHEHUM.

KomOunupoBanHoe 3aHsTHe

23. KourtpoJabHas padoTa

Crnaga TeopeTH4ecKoro MaTeprana ¥ KOHTPOJIbHAsI padoTa pas/iely: BEIYHCICHUE CTETICHH,
nocTpoeHue rpapuka QyHKIUH, pelieHre APOOHO — PallMOHAIBHOTO M HPPALIMOHAIEHOTO
ypaBHEHU.

Pa3nen 4. lloxkazamenvnas ghyynkyusa. Ilokazamenvnole ypagHeHus u HepageHcmea

18

Tema 4.1 ITokasarenpuasg
byHKIUSA U €€ cBOICTBa

24. Tloka3aTejJbHast QyHKUIHUSA
Onpenenenre nokasarenbHol GyHKIK. CBoiicTBa GyHKIIMU. CXeMaTHYeCKOe MOCTPOCHHUE

OK1-57
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rpadgukoB GyHKIHH.
KomOnHupoBaHHEI ypoK

25. IMocTpoenue rpagukoB
[Toctpoenue rpadukoB MokazareabHOU (YHKITUU
[TpakTuyeckoe 3aHsTHE

Tema 4.2
Pemenue noka3aTeabHBIX
ypaBHEHUI U HEPABEHCTB

26. Iloka3aTe/ibHbIe YPABHEHUS
Pemenne npocteiimiero noxkasarensHOro ypaBHeHHsA. KopeHb ypaBHEHUS.
KoMOuHMpoBaHHOE 3aHATHE

27. PemeHue ypaBHeHH

CriocoOblI perieHus: pa3iokeHue Ha MHOXKHUTENH, TI0JICTaHOBKA, JTOTapu(pMHPOBAHHUE.
Pemenne ypaBHeHHH ¢ NpUMEHEHHEM MUKPOKAIBKYISTOPA

KoMOuHMpOBaHHOE 3aHATHE

28. Iloka3aTejibHbIe HepaBeHCTBA

[ToBTOpUTH Tpaduk mokazaTenbHON GyHKIMHU. [l0Ka3aTh MPaBUIIO pEHICHUS MMOKA3aTeIbHOTO
HEepaBeHCTBA Ha rpaduke QyHKIUU.

KoMOuHMpOBaHHOE 3aHATHE

29. PemeHue moka3aTebHbIX HEPABEHCTB
Pemnrenue nmokasaTeabHBIX HCPaBCHCTB
KomOnHupoBaHHOE 3aHsTHE

Tema 4.2
CucreMa moKa3arebHBIX
ypaBHEHU U HEPABEHCTB

30. PemieHue cucreM ypaBHeHHUM
Pemenne cucteM ¢ moKa3aTeILHBIMHI YpaBHCHHUAMU
KomOuHupoBaHHOE 3aHATHE

31. Pemienue cucTeM YpaBHEHHi U HEPABEHCTB
Perenue cucreM ypaBHEHUN U HEPABEHCTB
IIpakTrueckoe 3aHsTHE

32. KourtpoJabHas paGora

Cpaua TeopeTH4ecKOro MaTeprasia U KOHTpOJbHasi paboTa pasjieny: HOCTPOUTh Irpaduk
MoKa3aTeabHON (QYHKIIUH, PELIUTh TOKa3aTeIbHOE YpaBHEHHE U HEPABEHCTBO, PELLIUTh
CUCTEMY YpaBHECHHM

Paznen 5. Jlozapugm u nozapugpmuueckan gynkyua. Jlocapugpmuueckue ypasnenusn u nepagencmea

30

Tema 5.1
Jlorapudm, ero BUIbI 1
CBOWCTBA

33. Jlorapudmuyeckoe TOXKIACTBO

Onpenenenue norapudma u JTOrapuMUIECKOro TOXKAECTBA. Perienne mpuMepoB Ha
BBIYHMCIICHHE JIoTaprudma u ToxaecTBa. Buasl morapudmos.

KoMbuHnpoBanHoe 3aHsTHE

34. CaoiicTBa JiorapupmoB

OK1-5,7
TK 1.6, 2.4
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Penrenne npuMepoB Ha BRIYHCIICHUE JIorapu(Ma ¢ UCIIOTIB30BAHUEM CBOKMCTB JIOTapudma.
KoMOuHMpoBaHHOE 3aHATHE

35. ®opmyJia nepexoaa K jJorapudmy ¢ IpyrumM 0CHOBaAHHEM

[Tonsatue norapupMupoBaHus ¥ MOTCHUUPOBAHMS anreOpanyeckux BelpakeHui. Jlokas3arpb
bopmyny nepexona. Pabora Ha MUKPOKAIBKYIATOPE. Y METh BBIYMCIUTD CTENEHb, JIorapu(M ¢
J0OBIM OCHOBAaHUEM U C JIFOOBIM ITOKa3aTelleM

KomOuHupoBaHHOE 3aHsTHE

Tema 5.2
Jlorapudmuaeckas
¢byHKIMs ¥ €€ CBOHWCTBA

36. Jlorapupmuyeckasi pyHKuus

Omnpenenenue norapupmuueckon Gpynkmuu. CpoiictBa pyHKIuu. OOpaTHbIe (YHKIIUH.
Cxemarudeckoe mocTpoeHue rpadukoB QyHKITUH.

KomOnHupoBaHHOE 3aHsTHE

37. IlocTpoenue rpagukoB
[Toctpoenue rpadukoB morapu@mMuueckoit GyHKIHH
[IpakTrueckoe 3aHsATHE

Tema 5.3
Jlorapupmuueckue
YPaBHEHUs U HEPABEHCTBA

38. Jlorapudmuyeckue ypaBHeHHs

[ToBTOpUTH Tpaduk JorapudmMuUUecKoi GyHKIMH, pEHICHUE IPOCTEHIIETO JTOTrapu(hMUIECKOTO
ypaBHeHUs. KopeHb ypaBHEHMUS.

KoMOuHMpOBaHHOE 3aHATHE

39. Pemenue JiorapupmMmuyeckux ypaBHeHHIi.

CriocoObl pelieHust: pa3inokKeHe Ha MHOKUTEINHN, TI0JICTAHOBKA, JJIorapu(pMUpOBaHUeE.
Pewrenne ypaBHeHUN.

KomOunupoBanHoe 3aHsTHe

40. Jlorapudmuyeckue HepaBeHCTBA

[ToBTOopuTh rpaduk norapupmuueckoi GpyHkuuu. JJokazaTb MpaBUIO peLIeHUs
Jorapu(MUUECKOro HepaBeHCTBa Ha rpaduke GyHKIuuU. Pemenue norapupmMuaeckux
HEPABEHCTB

KomOuHupoBaHHOE 3aHsTHE

41. Pemenue Jjorapu()MHU4ecKUX HEPaABEHCTB
Pemenue norapudmuueckux HepaBeHCTB
KomOuHupoBaHHOE 3aHATHE

Tema 5.4 Cucrema
JorapuMUIECKIX
YpaBHEHUU

42. Cuctema jorapupmMuyecKux ypaBHeHHUii
Pemienue cuctem ¢ orapuMUYECKUMU ypaBHEHUSMHU
KombOunnpoBanHoe 3aHstue

43. PemieHue cucTeM ypaBHeHUId
Pemenue cucrem ¢ norapu)MUUeCKUMH ypaBHEHUSIMU
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KomOunMpoBaHHOE 3aHATHE

44. Jlorapudmuyeckas cnupajb. (IIpodeccuoHabHO — OpHEHTHPOBAHHOE COJAEPKAHME) 2
MaremMarnyeckoe CBOMCTBO CIIUPAIIU
T 5 5* KomOuHupoBaHHoe 3aHsTHE
HeMa ' 45. Pemenne 3aaau. (IlpodeccnoHaIbHO — OPUEHTHPOBAHHOE COJIEPKAHNE) 2
puMeHeHwne Jorapudmon .
Pemienue 3a1a4 1o cnenuagbHOCTH ¢ IPUMEHEHHEM Jiorapudma, J0rapupMHUUECKOn 1
[0Ka3aTeabHON (QYHKLUH, JOrapu(PMUUECKUX ypaBHEHUN
[IpakTuueckoe 3anaTue
46. Pemenue 3aaau 2
Tema 5.6 Pemenue npumepoB 1o teme u3 marepuanon EI'D
Pemenue 3anau: IIpakTHyeckoe 3aHsTHE
norapudm, 47. KourpoJabHas paéora 2
JorapupmMuyecKas Crnaua TeopeTHuecKoro MaTepuaia 1 KOHTpoJibHast paboTa pasjiesly: BBIYUCIUTD JIOrapudm,
byHKIMSA MPUMEHUTH JIOTaPUPMHUECKOE TOKIAECTBO, TOCTPOUTH Ipaduk JorapupMuiaeckoil pyHKIuH,
peluTh JorapupMUIEecKoe ypaBHEHHE U HEPABEHCTBO, PELIUTh CHCTEMY.
Pazpnean 6. Ocnoevr  mpuzonomempuu. Tpuzonomempuueckue pynkyuu. Tpuconomempuueckue ypasnenusn u 40
HepaseHcmea
Tema 6.1 48. OnpeneseHue TPUTOHOMETPUUECKUX (YHKIIUIA. 2 OK1-7
OcHoBHBIE POPMYITBI Tpuronomerpuueckuii kpyr. Onpenenenue Tpuronomerpuaeckoit Gpynakmmn. [pakrnyeckas K 1.6, 2.4
TPUTOHOMETPHUH pabota ¢ kpyrom. M3mepenus yriaa. 3Haku TpUroHoMeTpudeckoi GyHKIuu. OCHOBHBIE
TPUTOHOMETPUYECKHE TOKJECTBA. YETHOCTh U HEYETHOCTh TPUTOHOMETPUYECKUX (DYHKIIMMI
IIpakTnueckoe 3aHATHE
49. Tpuronomerpuueckasi GyHKIUSI CyMMbI H PA3HOCTH ABYX YIJIOB 2
®opMyIibl TPUBEICHUS, TIEPUOJTUIHOCTh TPUTOHOMETPUUECKUX (DYHKIUH, JONOTHUTEIbHBIH
yToJI, TPUTOHOMETpUYECKHE (PYHKIIUU CYMMBI U Pa3HOCTH JIBYX YIJIOB
KomOuHupoBaHHOE 3aHsATHE
50. ®@opmyJibl IBOHHOTO U MOJOBHHHOIO YyrJa 2
OtpaboTath Ha npuMepax GopMyIbl TBOMHOTO U MOJIOBUHHOTO yTJIa
KomOunnpoBanHoe 3aHsTHE
51. ®opmyJibl CJI0KeHUS] TPUTOHOMETPHYECKUX (yHKIMIi 2
OTtpaboTtathk Ha MpUMepax Ipeodpa3oBaHUE CYMMbI TPUTOHOMETPUYECKUX (QYHKIUHN B
MIPOU3BECHNE U HA00OPOT.
KomOunnpoBanHoe 3aHsTHe
Tema 6.2 52. TpuroHomerpuuyeckue (pyHKIUH 2
Tpuronomerpuueckue I'paduiku TpuroHoMeTpruecKux GyHKIMHM U UX CBOICTBA
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dbyHKIMH, UX TpaduKy 1
cBoiicTBa. OOparHas
TPUTOHOMETPHUECKAS

byHKIUS

KomOunMpoBaHHOE 3aHATHE

53. IMocTtpoenne rpagukoB pyHKIMH

Tabnuma cauros rpaduka GyHKIHM (CKaTHE U pacTsDKeHHE rpadrKa BIOIb OCeH
KoopauHaT). CxeMaTHuecKoe NOCTPOeHHE TpadrKa TPUTOHOMETPHUUECKON (DyHKIINU
KomMbunupoBanHoe 3anstue

54. Iocrpoenne rpagpukoB GyHKIUH
Cxemarndeckoe OCTpoeHHe Tpaduka TPUrOHOMETPHUECKON (pyHKINN
[TpakTuyeckoe 3aHsTHE

55. OOpaTHasi TpuroHoMerpuyeckasi pyHKIHsA.

Omnpenenenne 0OpaTHBIX TPUTOHOMETPHUYECKUX (QYHKUINH. Brruncienne Ha
MHUKpOKaIbKyIsaTope. I'padukn oOpaTHBIX TPUTOHOMETPUIECKUX (DYHKITHUH.
KoMOuHMpOBaHHOE 3aHATHE

Tema 6.3
Tpuronomerpuueckue
ypaBHEHHUS U
HepaBeHcTBa. Cucrema
YpaBHEHUH.

56. IIpocreiime TPUTOHOMETPUYECKHE YPABHEHUSA
BriBectr opmystbl 001IEro pemeHus MpoCTEHIINX TPUTOHOMETPUIECKUX YPaBHEHUI.
KomOuHupoBaHHOE 3aHsTHE

57. Pemenue ypaBHeHMH
OTtpaboTaTh HABBIKOB PELICHUS MPOCTEHIINX TPUTOHOMETPUUYECKUX YPaBHEHUIA.
KoMOmHMpOBaHHOE 3aHATHE

58. TpuroHomerpuyeckue ypaBHeHHUs

VYpaBHeHUsI, CBOJAIIMECS K KBaJpaTHOMY ypaBHeHHI0. CIIocoObI peleH s : pa3ioKeHue Ha
MHO>KHUTENH, TOJICTAHOBKA.

KomOuHupoBaHHOE 3aHATHE

59. TpuroHomMerpuyeckne ypaBHeHHs
OnHOpOHBIE ypaBHEHUS IIEPBOIO U BTOPOTO MOPSIKA, HEOJHOPOIHBIE YPABHEHHUS.
KomMOuHnpoBaHHoe 3aHsTHE

60. Pemienue ypaBHeHMit
Pemenuie TpUroHOMETpUUECKUX YpaBHEHHH ¢ TPpUMEHEHHEM (HOpMYJT TPUTOHOMETPUH
ITpakTHyeckoe 3aHsTHE

61. TpuroHomMeTrpuieckoe HepaBeHCTBO

Perienue TpUroHOMETPUUECKOTO HEPABEHCTBA C MPUMEHEHHEM TPUTOHOMETPHUUECKOTO Kpyra
U C IPUMEHEHHEM TpaprKOB TPUTOHOMETPUUYECKHX (PYHKIWH. Perenne HepaBeHCTB 13
Matepuainos EI'D.

KomOunnpoBanHoe 3aHsTHe

62. CucreMa TPUTOHOMETPUYECKHX YPABHEHMIt
Pemenne cucrem
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KomOunMpoBaHHOE 3aHATHE

Tema 6.4* 63. Pemenue 3anxau. (IlpodeccuoHabHO — OPHEHTHPOBAHHOE COJEPKAHME) 2
Onucanue Pemenue 3a1a4 no cnenuagibHOCTH ¢ IPUMEHEHUEM TPUTOHOMETPUHU
MIPOU3BOJICTBEHHBIX KomOuHupoBaHHoe 3aHsTHE
MPOIECCOB 64. IIpou3BOACTBEHHBIE MPOIECCHI. 2
(ITpoeccnona/IbHO — OPHMEHTHPOBAHHOE COJleP/KAHME)
Onucanuie MPou3BOICTBEHHBIX MPOIECCOB MO CIENUATBHOCTH € MOMOUIbIO I'pauKOB
TPUTOHOMETPHUECKUX (PYHKIIHIA
[IpakTuueckoe 3aHaTue
65. IIpou3BoJaCTBEHHBIE MPOLECCHI. 2
(ITpoeccnoHATBLHO — OPUEHTHPOBAHHOE CO/IEPKAHUE)
Ornucanue MpoON3BOJCTBEHHBIX (SIKOHOMUYECKUX ) MPOIIECCOB IO CIEIHAIIBHOCTHA C TTIOMOIIBIO
rpadUKoOB APYrux QyHKIIHA.
[IpakTrueckoe 3aHsATHE
Tema 6.5 66. Pemenue 3amau 2
Pemenue 3anau: Pemenue npumepos u3 matepuasioB EI'D
TPUTOHOMETPHS [IpakTuueckoe 3aHaTue
67. KontrposabHasi padora 2
Cnaua TeopeTH4eCKOro MaTepurasia U KOHTpOJIbHast paboTa pas/ieny: BbIUUCICHHE 3HAUCHU N
TPUTOHOMETPHUECKUX (DYHKIIUH, TIOKA3aTEIBCTBO TOXKIIECTB, PEIICHHE TPUTOHOMETPUIECKUX
ypaBHEHU U HEPABEHCTB, MOCTpOoeHue rpaduka QyHKITMN
Paznen 7. Ypasnenusn u nepasencmsa 10
Tema 7.1 68.YpaBHeHus1 1 HepaBeHCTBA ¢ MOJYJIeM. 2 OK1-7
YpaBHeHUS U OO61ue MeTo bl peleHus: ypaBHeHU. Moaynb. Y paBHEHHS 1 HEPABEHCTBA C MOJIYJIEM.
HEpaBEHCTBA C KomOnHupoBaHHOe 3aHATHE
rapaMeTpoM 69. YpaBHeHus1 c mapamMeTpoM. 2
3HaKOMCTBO C napameTrpoMm. [Ipocrelinme ypaBHEHNS U HEPABEHCTBA C TAPAMETPOM.
I'padmueckuit MeTos perieHnst ypaBHEHUS U HEPABEHCTBA
KomOunnpoBanHoe 3aHsTHE
Tema 7.2 70. PemieHue TecTOBLIX 3aJaHUI 2
Pemrenue 3amaq 3a mepBbIii | Bompock! k 9k3aMeHy U TECTHPOBAHUIO, KPUTEPHH OIICHUBAHMS, PETJIAMEHT YK3aMeHa,
cemMecTp MIPUMEPHBIE 3a/1aHus.
KomOunnpoBanHoe 3aHsTHe
71. IloaroToBKa K KOHTPOJIbHOII padoTe 2

Pemennie npumMepHOro 3K3aMeHallMOHHOT0 OUjIeTa, pa3dop pelIeHns, CaMOOIEHKa.
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72. KontpoJbHasi padota

Pemrenne TecTOBBIX 3a1aHUH 3 IIEPBBIM CEMECTP: PELIUTh IPOCTEUILINE YPABHEHUS,
BBINOJIHUTH JIEHCTBUSA C IPOOSIMU, BBIYMCIUTD CTENEHb, KOPEHb U JIorapu(M, HalTH 3HaYEHHE
TPUTOHOMETPUYECKON (PYHKIIUU

IIpomexxyTouHasi aTTecTANMS 6
73. KoHcyabTanus K 3K3aMeHy 2 OK1-7
74. KoHcyabTanus K 3K3aMeHy 2
75. Dxk3ameH (MMCbMEHHDIIH) 2
2 cemecmp
Pasnen 8. Koopounamut u éekmoput 12
Tema 8.1 76. BeKTOpPHI HA MJIOCKOCTH U B MPOCTPAHCTBE 2 OK 2,3,4,7
Bekrops! Ha miockocTy 1 | OnpeziesieHre BEKTOpa, paBHbIE BEKTOPA, IPOTUBOIOIOKHbIE, KOJUIMHEapHble. ba3uc Ha IK 1.6,2.4
B IIPOCTPAHCTBE. mwiockoctu. Cucrema koopauHar. JleficTBUs HaJl BEKTOpaMU B KOOPAMHATAX: CJIOKEHUE,
KoopanHaTsl BEKTOPOB. YMHOKEHHUE Ha YUCIIO, CKAJSIPHOE IPOU3BEACHUE, YTOJl MEKAY BEKTOPaMHU, YCIOBUE
NapajuIeIbHOCTU U NEPIIEHAUKYISIPHOCTH BEKTOPOB
KomOuHupoBaHHOe 3aHsTHE
77. BeKTOpHI B IPOCTPAHCTBE 2
Komnnanapusie BekTopsl. basuc B mpoctpanctse. Cucrema koopauHar. JlefdcTBys Haj
BEKTOpPaMHM B KOOpJIMHATAX: CIOXKEHHE, YMHOXKEHHE Ha YHCII0, CKAJISIPHOE U BEKTOPHOE
IIPOU3BENICHUE, YTOJI MEKY BEKTOPAMH, YCIOBUE NMAPAIIEIBHOCTH U NIEPIEHIUKYIIPHOCTH
BEKTOPOB
KomOuHupoBaHHOE 3aHATHE
Tema 8.2 78. YpaBHeHHe NPSAMOii HA MJIOCKOCTH 2
YpaBHEHME MIIIOCKOCTU [Tpupamenue aprymenTa, npupaiienue ¢pynkunu. O61ee ypaBHeHUE NPSIMOH, YTII0BOi
K03 HULIMEHT NPsSMOIi, ypaBHEHHE IPSIMOM C YIIIOBBIM KO3((DUIIMEHTOM, YToJl MEX1y
MPSIMBIMH, YCJIOBHE NMAPAJIJIEIIBHOCTH U NEPIEHIUKYJIIPHOCTH MPSIMBIX
KomOunupoBanHoe 3aHsTne
79. YpaBHeHHE NJIOCKOCTH 2
CocraBiieHne ypaBHEHUS TUIOCKOCTH. YTOJI MEXAY MIIOCKOCTSIMU. Y CIIOBHE NapajieIbHOCTH
wiockocteil. [Tnomans Tpeyronsuuka. Pacctosnue oT Touku a0 npsmoid. O0bEM MUpaMUIbI.
KomOunnpoBanHoe 3aHsTHE
Tema 8.3* 80. Pemenue 3anau. (IlpoeccnoHaILHO — OPMEHTHPOBAHHOE CO/IEP:KAHUE) 2
[IpakTnko — [IpakTHKO — OpHEHTHPOBAHHBIE 33J]a4H 10 CIIENHUATBLHOCTH. KoopauHaTHas IIIOCKOCTb.

OPHUCHTHPOBAHHBIC 3a/1a41

OHpe,Z[CJ'ICHI/IC IJIoman MHOIrOyroJibHuKa n 00BEM Telna. Enunuist N3MCPCHUA TJIOAAN U
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Ha KOOPJIMHATHOM

00béMa. Beruucienne paccTossHUN 1 TIOMAAeH Ha TIOCKOCTH. KoTnuecTBEHHbBIE pacyeThl.

IIJIOCKOCTH Brruucnenue o6béma.
ITpakTHyeckoe 3aHsATHE
Tema 8.4 81. KonrpoabHas padora. 2
Pemenue 3anau JlaH TpeyrojabHUK ¢ KOOpAWHATaMU BeplInH. HalTh KOOpJMHATBEI BEKTOPOB, YIOJI MEXIY
BexTopsl 1 KOOpAMHATHI BEKTOpaMH, IJIOLIA/lb TPEYTOJIbHUKA, BBIIIOJIHUTE A€UCTBUS HaJ BekTopamMu. COCTaBUTh
yYpaBHEHHE CTOPOHBI TPEYrOJbHUKA, MEAUAHBbI, BBICOTHI.
Pasznen 9. Ilpouzeoonasn pynkuyuu u eé npumenenue 40
Tema 9.1 82.Ilpenen pynkuun 2 OK1-7
[Ipenen ¢pynkuuu u Apudmerndeckas U reoMmeTpudeckas nporpeccusi. Dopmyna obmero wieHna. beckoneuHo IK 1.6, 2.4
HENPEPbIBHOCTb. yObIBarolas reoMmeTpudeckas nporpeccus. [locnenosarensnoctu. Pekyppentnas ¢popmyna.
AcumnToTsl rpaduka Omnpenenenne npeaena GyHKIUH B Touke. beckoHeuHo Manast 1 0eCKOHEYHO OoJbIIast
byHKIHN ¢ynkuus. CpoiicTBa npesnenoB. Beruncnenue npezena GyHKIUN B TOUKE, IPU CTPEMIIEHUHN K
0ECKOHEYHOCTH. 3aMedaTeIbHbIe TPEIEIIbI.
KomOuHupoBaHHOE 3aHsTHE
83. HenpepoiBHasi pyHKIUS. 2
ITonsarue HenpepsiBHOM (pyHKIMU. CBOMCTBA HENpephIBHOM (pyHKIMM. Touka pa3pbliBa.
Acumnrtotsl rpaduka GQyHKIUU. YpaBHEHUE aCUMIITOT.
KomOuHupoBaHHOE 3aHsTHE
Tema 9.2 84. IlpousBogHas pyHKUMH 2
[TpousBonHas GpyHKIUH, Onpenenenue npousBogHoi ¢pyHkuuu. [Ipasuna nuddepenimponanus. Tabmuma
IpaBuIIa IIPOM3BOJIHBIX 3JIeMeHTapHbIX GyHKIUH. [Ipumeps.
Qg depeHIpoBaHUS. KomOuHupoBaHHOE 3aHATHE
Du3NYECKU CMBICIT 8S. IlpousBoanas npousBeneHust PyHKIUM. 2
HIPOU3BOAHON (QYHKIUH. Pemenue npumepoB Ha HaXOKIEHUE MPOU3BOIHON (DYHKIIMHU, TPABUIIO YMHOXKEHUS
[IpakTuueckoe 3aHATHE
86. IlpousBognas yacTHOro GyHKUMI. 2
Pemienue npuMepoB Ha HaXO0X/I€HUE MPOU3BOAHON (DYHKIIMH, TIPABUIIO JICJICHUS
[IpakTHueckoe 3aHsTHE
87. ®usuyeckunii cMbICI NPOU3BOAHOM 2
Haxoxnenne npon3BogHoN. OU3MYECKHIT CMBICT MIPOU3BOIHOM. Pemenne 3amay.
[IpakTnueckoe 3aHATHE
Tema 9.3 88. [IpousBoaHas ca10:xHOM PyHKIHH 2
Crnoxnas pyHKIMA U €€ [Tonsatue cnoxHoi GpyHKIMU. Teopema o MPOU3BOIHON Cil0KkHON (pyHKIMU. Tabnuna
MIPOU3BOIHAS MTPOU3BOJIHBIX CIIOXKHBIX (QyHKIMA. [Ipumepsr
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KomOunMpoBaHHOE 3aHATHE

89. Beruuciienne npou3BoAHOH GyHKIUH
OTtpaboTaTh HABBIKM HAXOKJIEHUS MPOU3BOJAHON CIIOKHON (PYHKIIMH
IIpakTnueckoe 3aHsATHE

Tema 9.4
Pemenue 3agay no teme
pou3BoIHAs (QYHKIIUH

90. KonrpoJibHas padora.

Haiitu npousBonnyto GyHKIMH, TPUMEHSISI TpaBuia JudepeHIInpoBaHus, TAOIUILY
IIPOU3BO/IHBIX 3JIEMEHTAPHBIX U CIOXKHBIX QyHKUMH. Pemuth 3anauy Ha pu3nueckuil cMbic
MPOU3BOIHOMN

Tema 9.5
['eomeTpuyeckuil CMbICH
MPOU3BOIHOMN

91. 'eomeTpuuyecKknii CMbICJ MPOU3BOIHOMI

['eomeTpruecKuil CMBICT MPOU3BOAHON. Y paBHEHHE KacaTeIbHON K TpaguKy GyHKIHUU. YTOI
HaKJIOHa KacaTeJIbHOM. Yron Mexay GyHkuusmu. Pemenue 3anau

KoMOuHMpOBaHHOE 3aHATHE

92. Pewrenue 3agau

OTtpaboTaTh HaBBIKM HAXOXKACHUS YrIIOBOTO K03 uimenTa, cocTaBieHus ypaBHEHHS
KacaTeJIbHOU K IrpaduKy.

[IpakTrueckoe 3aHsTHE

Tema 9.6
Hccnenoanme GpyHkmmm
U TIOCTPOCHHUE Tpaduka

93. HcciaenoBanue GPyHKIHM.

C ToYKH 3peHUs TEOMETPUUIECKOTO CMBICIIA PACCMOTPETh BOIPOCHl MOHOTOHHOCTH (DYHKIIHH,
skcTpemyMa. COCTaBUThH aITOPUTM PELICHHS KaXI0TO BOIpOCca

KomOunupoBanHoe 3aHsTne

94. UccaenoBanue PyHKIHH.

Bropas npousBognas ¢pyakiuu. Touka nepernda pyHkuuu. CoCTaBUTh ITOPUTM
UCCIIEIOBaHMS U MTOCTPOECHUSI rpauKa QyHKIIHH.

KomOuHupoBaHHOE 3aHsATHE

95. IMocTtpoenue rpauka GyHKIUH
[IpoBecTu noaHOE Hccae 0BaHNEe PYHKIUMU U OCTPOUTH €€ rpaduk. (MHOTOUJIEH)
[IpakTrueckoe 3aHsTHE

96. ITocTpoenne rpaguKoB PyHKINHU
[IpoBectu nosHOE KccieoBaHNe PYHKIIMU U TOCTPOUTH €€ rpaduk. J[poOHO — panroHalbHas

byHKIMS.
[IpakTHueckoe 3aHsTHE

97. IlocTpoenue rpagukoB PyHKIMHU
[TpoBecTu monHOe uccnenoBanne PyHKIIUU U TIOCTPOUTH €€ rpaduK.
[TpakTHyeckoe 3aHsTHE

Tema 9.7*

98. Hamboubuiee 1 HAaMMeHbIIee 3HAYeHHe PYHKIUH
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Haxoxnenue
ONTUMAJILHOTO pe3yjbTaTa

PaccmoTpeTs anroputm pemnienus 3aaadn. Pemenue 3aqay.
KoMOuHMpoBaHHOE 3aHATHE

C MOMOUIBIO Tpou3BoAHON | 99. Pemenue 3aga4. (IlpodeccnoHaNBLHO — OPHEHTHPOBAHHOE COAEPIKAHME) 2
B [IPAKTUYECKHX 3aJja4ax Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HAYCHUsT (QYHKIINU.
[IpakTnueckoe 3aHsTHE
100.Pemenue 3aaa4. (IlpodeccnoHaTbHO — OPUEHTHPOBAHHOE COIEPIKAHUE) 2
HaxoxieHre onTuManbHOro pe3yabTaTa B IPAaKTUUECKUX 3a/1a4ax
[TpakTHyeckoe 3aHsTHE
Tema 9.8 101. KonTpoJbHasi padoTa. 2
Pemenue 3anad no HccnenoBath 1 mocTpouTh rpaduk ¢pyHkunu. HalTé HanboIbIero 1 HAMMEHbIIEro 3HAaYeHUS
MIPUMEHEHUIO (GyHKIIUN Ha OTpE3Ke.
IPOM3BOJIHON (pyHKIIMHU
Pasznen 10. Humeepan u eco npumenenue 14
Tema 10.1 102. TlepBooGpa3Has, Heonmpe/eJeHHbIH HHTErpaJ 2 OK1-7
[lepBoobOpasnas ¢pynkuuu, | Hate onpenenenue neppoodpasnoil. HeompeneneHHbIi HHTErpal U ero reoMeTpudecKuit K 1.6,2.4
HEOIPEIEeIICHHBIN cmblicia. CBoiicTBa nHTerpana. Ta0nuia ocHOBHbIX HMHTerpanoB. HemocpencrBenHoe
UHTErpa HMHTErpupoBaHue. Pemenne npumepos
KoMOmHMpOBaHHOE 3aHATHE
103. UaTerpupoBanue 2
Pemenue npumepos. IHTerpupoBaHue BbIpaXXeHUi, €Clii apryMeHT JIMHeHHast QyHKITHSL.
[IpakTrueckoe 3aHsTHE
Tema 10.2 104.OnpeneneHnblii HHTErpas 2
Onpenenennbiii uaterpan | [lonstue naTerpanbHoil cymmel. Onpenienenre onpeaeneHHoro narerpana. Cpoiicrsa
U €T0 BBIYUCIICHHE ornpeneneHHoro uHrerpana. ®opmyna Hetotona — JleitOnumna. Beruucnenue naTerpasos.
KomOunupoBanHoe 3aHsTne
10S. I'eomerpuyeckuii U pu3nyecKkuii CMbIC HHTErPaJia 2
I'eomeTpuueckuit cMbIc onpeeneHHoro uaTerpana. [lnomanas miockoit purypsl.
Boruncnenue miuomanay. @Pu3nyecKnil CMbICI ONPEIEICHHOIO UHTETpala. Beluncienne nyTu.
KomOunnpoBanHoe 3aHsTHE
Tema 10.3* 106.Pemenue 3aga4. (IlpodeccuoHabHO — OPUEHTHPOBAHHOE COJAEPKAHUE) 2
[Ipumenenue nnterpana B | Pemnienue 3aa4 Ha pyUMEHEHNE UHTETpaia JJi BHIYMCICHUS TUIOIAAeH MIocKuX Guryp
IIPaKTUKE ITpakTHyeckoe 3aHsATHE
107. Pemienue 3agau. (IlpodgeccnoHaIbHO — OPUEHTHPOBAHHOE CO/IEPsKAHUE) 2

Pemienue 3a1a4 Ha MpUMEHEHUE UHTETpasia JUIsl BBIYUCICHUS (PU3NUECKUX BEIUYUH U
ioniaied iockux Guryp
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[IpakTrueckoe 3aHsTHE

Tema 10.4 108.KonTpoJbHas padora. 2
Pewenne 3anay Ha Halitn HeonpeneneHHblil HHTErpal, BBIYUCIUTh ONPEACICHHbIA NHTErpall, HAUTHU TUIOAdb
WHTETPUPOBAHUE TUIOCKOW (DPUTYpBI, BEIYUCIUTH ITyTh NPOMIEHHBIN MaTEepUaIbHON TOUKOM
Paznen 11. Ilpamsie u naockocmu 6 npocmpancmaee 18
Tema 11.1* 109. Buas! niockux ¢puryp u ux niaomans (IlpodeccuoHaibHO — OpHEeHTHPOBAHHOE 2 OK 1,3,4,7
['eomeTpus Ha MIOCKOCTH co/iep:KaHue) IIK 1.6,2.4

[TpakTHKO — OpUEHTHPOBAHHBIE 33]Ja4l B KypCE€ F€OMETPHUH Ha IJIOCKOCTH

ITpakTuyeckoe 3aHsTHe
Tema 11.2 110. IIpsiMble B IPOCTPAHCTBE 2
OcCHOBHBIE NIOHATUSA IIpenmer crepeomerpun. AKCMOMBI crepeoMerpun. CrienctBus us akcuoM. IlapamiensHocTs
CTEpEOMETPHH. NpsIMBIX B IipocTpaHcTBe. [lepnenaukysp , HakinoHHas, npoekius. CBoiicTBa HaKJIIOHHBIX,
[lepnenaukysip, BBIXOJIAIMX U3 OAHOM Touku. Pemenue 3ajau Ha J0Ka3aTenbCTBO
HAKJIOHHAs, TPOEKIINS. Komb6uHnpoBaHHoe 3aHsATHE

111. Pemienue 3aaa4 2

Pemenue 3a1auy Ha napajieIbHOCTb NPSAMBIX B IPOCTPAHCTBE, MEPIEHANKYJIISP , HAKJIOHHYIO,

HPOEKIHIO.

[IpakTrueckoe 3aHsTHE
Tema 11.3 112. TlapajjieJbHOCTb NPAMBIX U IJIOCKOCTEI 2
[TapannensHoCTh npsiMoit | IIpu3Hak U Teopema 0 mapajuIeNnbHOCTH NPAMOM U MI0CcKOCTH. [Ipu3HaK u Teopemsl 0
U TUIOCKOCTH, napajuleIbHOCTH IIJI0CKOCcTel. Pelenune 3a1a4y Ha 10Ka3aTenbCTBO
[IapaJIeIbHOCTD KomOuHupoBaHHOE 3aHATHE
IUIOCKOCTEN 113. Pemenue 3agau 2

3aauy Ha NapajuIeIbHOCTD MPSMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE, IEPIIEHAUKYIISP,

HAKJIOHHYIO, IPOEKIIHIO.

ITpakTHyeckoe 3aHsTHE
Tema 11.4 114. TlepneHaAMKYJISAPHOCTH NPSAMON U MJIOCKOCTH 2
[lepnieH IUKYISIPHOCTD [Tpu3Hak 0 NEPNEHANKYISIPHOCTH NIPSIMOU U INIOCKOCTH, TEOPEMA O TPEX NEPIEHIUKYIIApax.
MPSIMOM U TIOCKOCTH. Joxa3arenbcTBO yTBEpKAeHUN. Pemenne 3amaq
JIByrpaHHbIN yrod. KomOuHMpoBaHHOE 3aHATHE

115. /IByrpaHHblii ¥ MHOTOTPAHHBIN yroJI. 2

JIByrpaHHBIN yroJl, TMHENHBIN Yrol, IPU3HAK IIEPIEHIUKYIISPHBIX IUIOCKOCTEN. Y CIIOBUE

CYIIECTBOBaHMsI MHOTOIpaHHOTO yria Perienue 3anad Ha qoka3aTenbeTBo. Pemienue 3aau.

KomOuHMpoBaHHOE 3aHATHE

116. Pemenue 3a1a4 2

29



3anauyu ¢ MPUMEHEHUEM TEOPEMBI O TpeX MEPIEeHIUKYIApax, AByrpaHHOro yria. Pemenue
3a1a4y
[TpakTnueckoe 3ansTHE

Tema 11.5 117. KourtpoabHas padora 2
Pemenue 3ana4 no JlokazaTh yTBEpKIEHHE, PEIIUTh 3aauy
CTEpPEOMETPUU
Paznen 12. Mnuococpannuku u mena epawienusn. Ilnouadv nosepxnocmu u 00vem ceomempuueckozo mena 46
Tema 12.1* 118. 'eomeTpus Ha niockocTu (IIpodeccnoHaIbLHO — OPMEHTHPOBAHHOE COAePKAHME) 2 OK1-7
[IpaBuiibHbIE [IpaBuibHbie MHOTOYTOJIBHUKH. CuMMeTpusi. CBOICTBa MPaBUIIbHBIX MHOTOYTOJIHUKOB. IIK 1.6, 2.4
MHOT'OYTOJIbHUKH. [Tnourans MHOrOyroapHUKOB. CuMMeTpust B ipupoae. LleHTp BrincaHHOM 1 onMcaHHOM
Cummertpus. OKPYKHOCTH, LICHTP TSDKECTH U T.1.

KoMOuHMpOBaHHOE 3aHATHE
Tema 12.2 119.MMapanuenenuneq. CedeHne MHOTOTPAaHHUKA 2
[Ipu3ma, 3neMeHTHI Onpenenenue napajuieenuIesa, ero 3JIeMeHTbl, ceueHue MHororpaiiuka. I[locrpoenne
npu3Mbl. Busiel nmpusm. cedeHuil. [IoBTOpUTH TeOpEMBI CTEPEOMETPHUH.
[Imomane moBepxHoctu | IlpakTuueckoe 3aHATHE
00BEM TTPU3MBI 120. Ilmomaab MOBEPXHOCTH M 00bEM MapaJijiesienuiena 2

[Tnomanp noBepxHOCTU U 00BbEM Mapauienenuneaa, kyoa. Pemenue 3aiay Ha BbIYHUCICHUE

IUIOLIA/IA TTOBEPXHOCTU U 00bEMA; HAXOXKICHHUE FIIEMEHTOB MHOTOTPaHHUKA

KomOunupoBanHoe 3aHsTne

121. Mpusma. Ilomwags MOBEPXHOCTH H 00bEM MPU3MBI 2

Omnpenenenue NpuU3Mbl, JEMEHTHI IPU3MBI, cedeHne. Buasl npusm. [lnomans noBepXxHOCTH U

00bEM npu3mbl. Pemenue 3amay.

KomOuHMpoBaHHOE 3aHATHE

122. Pemenue 33124 2

Pemienue 3a1a4 Ha BBIYMCIICHNE TUIONIA/IM TOBEPXHOCTH M 00BEMA IPU3MBI.

KomOunupoBanHoe 3aHsTHe
Tema 12.3 123. TIupamupaa. [L1omaabs NOBEPXHOCTH U 00bEM MUPAMU/IbI. 2
[Mupamuna, >neMeHTHI Onpenenenre NUpaMu/Ibl, JIEMEHTHI MMPaMH/Ibl, CEYeHHEe MHOTOTpaHHUKa. Buabl nupamu.
nupamMuibl. Buser [Tnomans moBepXHOCTH M 00BEM nupaMubl. Pemenue 3anau
MUPaMHUI. KombOunnpoBanHoe 3aHsTue
ITnomane mosepxHoctu U | 124. Pemenue 3aga4 2
00BEM MHUpPaMUIBL. Pemenue 3a1a4y Ha BbIYMCIICHHE MJIOLIAAHN IOBEPXHOCTH U 00BEMA MHUPaAMUIbI

KomOuHupoBaHHOE 3aHATHE

125. ¥YceueHnHas nupamMuja. 2
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OmnpeneneHne yceUeHHONW MUPaMUIbL, 2JIEMEHThI TupaMubl. [1101mans moBepXHOCTH U 00BbEM
IIPaBUJILHOM yCEYEHHOHN nupamMuasl. Pemenue 3anad.
KomOuHupoBaHHOE 3aHsTHE

126. Pemenue 3apa4
Pemenue 3a1a4 Ha BRIYMCICHHUE ILIOMIAIM IOBEPXHOCTH U 00bEMa MHOTOIPaHHUKOB. 3a/1a4uu
Ha OTHOIIIEHHE 00BEMOB U TUIOMIA IEH TTOBEPXHOCTH.
[IpakTHyeckoe 3aHATHE

Tema 12.4*
[IpaBuibHbIE
MHOTOTPaHHUKH.
[Tpumepsl cuMMeTpHii B
npodeccun

127. TIpaBMIbHbIE MHOTOTPAHHUKH

Omnpenenenue NpaBUIbHOrO MHOrorpaHHuKa. CBONCTBA PaBUIIbHBIX MHOTOIPAHHUKOB.
Pemienue 3a1a4 Ha MOCTPOCHUE CEUCHHUS, HAXOXKACHUS TUTOIIAIM TTOBEPXHOCTH U 00BEMa
MHOTI'OI'PaHHHKOB.

KoMOuHMpOBaHHOE 3aHSTHE

128. Cummertpus B xu3nu. (IlpodeccnoHaIbHO — OPUEHTHPOBAHHOE COACPKAHNE)
CumMmerpusi B MHOrorpaHHukax. CUMMETpUS B apXUTEKTYpE, TEXHUKE, OBITY.
IIpakTHyeckoe 3aHsATHE

Tema 12.5

Pemenue 3amau Ha
BBIYUCIICHHE

TUTOIIA]TV TIOBEPXHOCTH U
00bEMa MHOTOTpaHHUKA

129. Pemenmue 3a1a4
Pemienue 3a1a4 Ha BBIYMCIICHUE IO/ IOBEPXHOCTH U 00BbEMa MHOTOI'paHHHUKOB.
[IpakTrueckoe 3aHsATHE

130. KourpoJgbHas padora
Pemenue 3aa4 Ha MMOCTPOCHUC CCUYCHHA U HAa BBIYHUCIICHUC IJIOMAAN ITOBEPXHOCTU U 00BEéMa
MHOTOTpaHHHUKA

Tema 12.6 131. Huausap.
Hununnp u ero Onpenenenre NUIMHIPA, YJIEMEHTHI LWINH/Ipa, OCEBOE ceueHue. Pa3BepTka, miomaib
COCTaBJISIONIHE. MOBEPXHOCTU U 00bEM unuHApa. Pemenue 3amay.
KomOunupoBanHoe 3aHsTHe
132. PemeHue 3a1a4
Pemenue 3a1a4y Ha BbIYMCIIEHUE TUTOIAN IOBEPXHOCTH U 00BEMA LIMITUHAPA.
KomOuHMpoBaHHBIE 3a7a4H.
KomMmOnHMpOBaHHOE 3aHSTHE
Tema 12.7 133. Komnyc. YceuyeHHbII KOHYC
Konyc u ero Onpenenenre KOHyca, IEMEHTBI KOHYCa, 0CeBOe ceueHue. PazBeprka, miomanb
COCTaBJISIOLINE MOBEPXHOCTH M 00BEM KOHYca. Y ceueHHbIH KOHYC. Pa3BepTka, Iomaiab MoBEpXHOCTH U

00BEM yceueHHOT0 KoHyca. Pemenue 3amaq
KoMOnHUpOBaHHOE 3aHSTHE

134. Pemenue 3aaa4

31



Pemienue 3a1a4 Ha BBIYMCIIEHUE IUIOLIAIU TIOBEPXHOCTH U 00bEMA KOHYCA.
Kom0OuHMpoBaHHbBIE 3a]a4H.
KomOuHnpoBaHHOE 3aHATHE

Tema 12.8
[Ilap wu ero yactu

135. Cdepa n map

Onpenenenue mapa u cepsl, 3JIEMEHTHI 11apa, oceBoe ceueHue. Pa3pepTka, 1iomais
MOBEPXHOCTH M 00BEM miapa. Perenue 3amad.

KomOuHnpoBaHHOE 3aHATHE

136. Pemenmne 3agauv.

Pernrenue 3a1a4 Ha OTHOIIEHUE IUIOMIAIEH TOBEPXHOCTH U OTHOIICHHE 00BEMOB TEI
BpailcHus. Perienue 3a1a4 Ha BRIYMCIICHUE TUIOMIAIU TIOBEPXHOCTH U 00bEMA Tejla BpallieHUs
KoMOMHHpOBaHHOE 3aHATHE

137. Pemrenne 3agau
Penienrie 3a1a4 Ha BBIYMCIICHHE ILIOMIAIM TOBEPXHOCTH U 00bEMA TeJIa BPaIICHHUS.
IIpakTuyeckas pabora

Tema 12.9*
I'eomeTpuueckue
KOMOMHAIIMH Ha TPAKTHKE

138. KomOuHupoBaHHBbIE 3a1a4HU
PGHIGHI/IG 3a1a4 Ha KOM6I/IHaHI/II/I FCOMeTpI/I‘-ICCKI/IX TCII.
[TpakTudeckas padoTa

139. I'eomeTrpnueckne komonHauuu. (IlpodeccnonaibHo — opueHTHPOBaHHOE
co/iep:KaHue)

Tena BpameHus B Moeii CrieliMaabHOCTH. Pemienne 3a1a4 mpakTHKO — OPHEHTHPOBAHHOTO
coZiep KaHusl.

IIpakTHueckoe 3aHsTHE

Tema 12.10
Pemenune 3agau

140. KontpoabHasi padora
Pemienue 3a/1a4 Ha BBIYHMCIICHUE IUIONIA/IM TIOBEPXHOCTH U 00bEMA TeJla BpallleHUs!

Pasnen 13. Ilpoexmnas deamenvnocmeo

10

141. TIpoexT

TemaTuka npoekTa Ha yueOHbIHN Tol. MeToaudyecKkne yKa3aHus: 1eIu U 3a7a49i MPOEKTa;
coJiep>KaHue MPOEKTa; HopMa — KOHTPOJIb 0OPMIICHHSI TPOEKTA; UCTOYHUKH WH()OPMAIINU;
HpI/IJ'IO}KeHI/ISI.

KoMbunmpoBanHoe 3aHsTue

142. IIpe3enTanus npoekTa

OTt6op nrdopmarun 11 npesentauu. Komudectso crnaiinos. TpeGoBaHus K 0(pOpMIICHHIO
IIPE3EeHTalMU. 3allIUTHOE CJIOBO.

KomOuHupoBaHHOE 3aHATHE

143. PazpaboTka npoekra

OK 1-7
TK 1.6, 2.4
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[Touck nadopmanmu. [IpakTrdeckas 4acTh MPOEKTA — CBSA3h C MATEMATUKON U COCTABJICHHE
BOIIPOCOB BUKTOPUHBI HJIM KPOCCBOpAA
KombunnpoBanHoe 3ansrue

144. MaremaTnka B moeii cnennaabHocTu (IlpodeccnonanbHo — opueHTHPOBaHHOE
co/iep:KaHue)

[Mouck nnpopmanuu. [IpakTrueckas 4acTb MPOEKTa — MATEMaTHKa B MOEH CIIEHUAIBHOCTH.
KomOuHupoBaHHOE 3aHsTHE

145. 3ammra npoekra
WuauBuyanpHas 3aluTa NpoeKTa

Pasznen 14. Muoowcecmea. Inemenmul meopuu zpaghoe

10

Tema 14.1*
MuoxecTBa. Onepanuu
HaJI MHOYKECTBaMHU

146. MHo:xkecTBa
HOH?ITI/IG MHOXXECTBA, ITIOJMHOXECTBA. OHCpaHI/II/I Had MHOXCCTBaAMMU.
KoMOuHMpOBaHHOE 3aHATHE

147. Onepauun naa mao:xxkectreamu (IlpodeccnonaibHO — O pUEHTHPOBAHHOE
co/iep:KaHue)

Pemenue npuknaaueix 3aaa4. MeTon MaTeMaTH4e€CKOM MHIYKIUU.
KoMOnHMpOBaHHOE 3aHSTHE

Tema 14.2*
DneMeHTHl Teopun rpadoB

148. T'padsi
[Tonstue rpada. Cesa3Hoit rpad, nepeBo, MUK rpad Ha TUIOCKOCTH.
KomMbunnpoBanHoe 3anstue

149. CocraBienue rpagos (IIpodeccrnonaibHO — OPUEHTHPOBAHHOE CO/IEPIKAHME)
Ornucanue peabHBIX CUTYaIlUi C TOMOIIBbI0O MHOXKeCTB. [IprMenenune rpadoB K pemeHuo
3a1a4y

[IpakTHueckoe 3aHsiTHE

Tewma 14.3
Pemenwne 3anaq no
COCTaBJICHHIO Tpada

150. KonTpoabHasi padora.
Pemmts 3a1a4y ¢ MHOKECTBaMHU, COCTaBUTh I'pad K OMpeaesIeHHON CUTyalluu

OK1-5,7
I[IK 1.6, 2.4

Paznen 15. Duemenmol Komounamopuxu, CmamucmuKyu u meopuu 6eposmuocmeil

28

Tema 15.1
KombunaTtopuka

151. Pa3memnieHue, nepecTaHOBKA

Omnpenenenue dakropuana. [lepectanoBka, pazmerienue (6e3 moBTopoB). [IpaBuia u mpuémal
B KoMOMHaTopuke. Pemenne 3a1ad ¢ moBTopaMu

KomMbunmpoBanHoe 3anstue

152. Coueranmne. bunom Hooton
Coueranue u ero coiictBa. TpeyronpHuk Ilackans u ero coiictBa. buaom HetoToH
KombOunnpoBanHoe 3aHsTue

OK1-5,7
TK 1.6, 2.4
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153. Pemenue 3aaau
Pemenne koMOMHATOPHBIX 33124, OnHOM HbIOTOHA
[TpakTHueckoe 3aHsATHe

Tema 15.2
Teopust BeposiTHOCTEH

154. BepoATHOCTH COY4YAHHOIO COOBITHS

[ToBTOpPUTH: ONpeeeHHE OMbITa, cCOObITUS. Buabl coObiTuii. Onpenenenne BepoITHOCTH
CIIy9aifHOTO COOBITHSI.

KomOuHnpoBaHHOE 3aHATHE

155. Teopembl TeOpUHN BepOSITHOCTEH
TeopeMsl cioxxeHus 1 yMHOXKeHuUs. Peenue 3agau
Kom0OnHMpoBaHHOE 3aHATHE

156. Pemenue 3aaau4
PeIHeHI/Ie 3a41a4 Ha TCOpCMI)I CJIOKCHHUA U YMHO)KCHI/IFI, BepOFITHOCTI) cnyqaﬁHoro CO6I)ITI/I$I
KomMOuHMpOBaHHOE 3aHATHE

157. ®opmyaa bepnysun, baiieca
®opmyna bepnynnu. ®opmyna nonnoi BepositHoctr. @opmyna baiieca
KomMmOuHupoBanHoe 3aHstue

158. Pemenue 3aaau4
Pemenue 3a1a4 mo TeOpur BEpOSITHOCTEH
[TpakTHYeckoe 3aHATHE

Tema 15.3
JluckperHas ciaydanHas
BEJIMYMHA

159. 3akoH pacnpenejieHHs CJIy4aiHOM BeJUYMHBI

[ToHsiTHe TUCKPETHOM CITyyallHOW BETMYMHBI. 3aKOHBI PAacIIpeIeICHUs CIIy4aiHON BEJIMYMHBI
Y UX XapaKTEPUCTUKHU: MATEMAaTHYECKOE OKUJAHUE, TUCIIEPCUS, CPEAHEE KBAAPAaTUIHOE
OTKJIOHECHHE

KomOuHMpoBaHHOE 3aHATHE

160. Pemenune 3agau

Pemenune 3aa4 Ha cocTaBleHUE 3aKOHA PAaCIpeIeIeHUs CIyJaifHON BETMUUHBI U
HaXOXICHUA €€ UNCJIIOBBIX XapaKTepI/ICTI/IK

KombOuanpoBaHHOE 3aHATHE

Tema 15.4*
3ama4u MaTeMaTHYECKOU
CTAaTUCTUKU

161. DJjeMeHTHI MATEMATHYECKOH CTATHCTHKH

CrydaiiHble BEIMYUHBI, TOJIUTOH YacTOT, TUCTOrpaMma. LleHTpanbHble TeHASHIINHI, MO/Ia,
MeJuaHa, cpeiHee BRIOOpKH. Mephl pa3dpoca, pa3mMax, OTKIIOHEHHE. 3aCTylIaTh TOKIAIbI
CaMOCTOSITENILHON paObOThI «CBSI3b KOMOMHATOPUKHU M CTATUCTHKWY. [ITOTHOCTH
pacrmpeneneHus.

KomOuHMpOBaHHOE 3aHATHE

162. Pemenue 3ana4 (IIpodeccHoHaTBLHO — OPHEHTHPOBAHHOE COJEPKAHHE)
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Pemenue 3a1a4 Ha cocTaBiieHUE MOJIUTOHA YaCTOT U MOCTpOoeHue ructorpaMmm. Haxoautsb
MOJy, MEJIHaHy, CPEIHIOI0 BEIOOPKY B 33[a4ax IO CHEIHAILHOCTH
[TpakTnueckoe 3ansTHE

163. CocraBiaenue Tadaun (IIpodeccuoHaTIBLHO — OPUEHTHPOBAHHOE COEPKAHME) 2
[TepBuunas 0O0paboTKa CTAaTUCTUYECKUX JaHHBIX. [ paduueckoe ux mpeacTaBieHUe.
Haxoxaenne cpeTHuX XapaKTepUCTUK, HAOMI0JaeMbIX TAHHBIX. 3a7a9 10 CIICIUATBHOCTH
[TpakTueckoe 3ansTHe

Tema 15.5 164. KouTpoabHas padoTa 2

Pemenwue 3amau Pemuthb 3a1aun o KOMOMHATOPUKE, TEOPUH BEPOSITHOCTEH, Ha 3aKOH paclpeieeHHs
CJIy4ailHOM BEJIMYMHBI, HA COCTABJICHUE MTOJIMTIOHA YaCTOT U T.JI.

Pasnen 16. Iloemopenue mamepuana 6
165. PeueHue TeCTOBBIX 3aJaHUH 2
Pa30op 3amanuii HITOroBOro Tecta 3a BTOpOil ceMecTp: BBIYUCIUTD IPeae, HalTH
MIPOU3BOHYIO (PYHKIIMH, GU3HUYECKUN CMBICI POU3BOJIHON M MHTETPANIA, BEIYUCIIUTH
UHTETpaJl, PeIUTh T€OMETPUUECKHE 3a/1a4, HAUTU BEPOATHOCTH CIYyYalHOTO COOBITHS,
HaTH MaTEMAaTUYECKOE OKUJAHUE CITyHYaHHOW BEJIMYHHBI OK 1-7
Komb6unnpoBanHoe 3aHsaTue
166. TIloaroroBKa K KOHTPOJILHOW padoTe 2
Pemmth TecT 3a BTOpoii cemecTp
167. KounTpoabHasi padoTa 2
Pemuts 6azoBsiii TecT EI'D

IIpome:KyTOUHASI ATTECTALMSA 6
168. KoucyabTanus K 3K3aMeHy 2
169. KoncyabTanus K 3K3aMeHy 2 oK1
170. Oxk3ameH (MMCbMEHHbIH) 2

Hroro 340
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3. YCJIOBUS PEAJIM3ALIUU TPOT'PAMMBI
OBIHIEOBPA3OBATEJIbHOU JUCIIUIIJIMHbI

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

OrpaHUYEeHHBIMH BO3MOKHOCTSAMH 310poBbsi (OB3):

e Jlns cnenbIX: MPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOLIETO 00ydJaronieMycst HeOOXOMMYIO
MIOMOIIIb; BBIITYCK aIbTEPHATUBHBIX (JOPMATOB METOIMYECKUX MATEPUATIOB

o Jlns cnaboBuasmmx: oOecrieueHrne NHANBUIYAILHOTO PABHOMEPHOTO OCBelIeHus He MeHee 30
JIIOKC; IPH HEOOXOAMMOCTH 0OecrieueHe YBEIMUMBAIOIIUM YCTPOHCTBOM; Y4eOHO —
METOJIMYECKUE MaTepHalibl 0hOPMIISIOTCS C YBETUYCHHBIM MIPUPTOM

e Jlns rmyxux U cnaboCabIIIaNInX, ¢ TSHKEIBIMA HapYIICHUSIMHA PEUr: 00eCTIeYHBAIOTCS
HaJJIeXKAIIMMHU 3BYKOBBIMH CPEACTBAMU BOCIIPOM3BEIeHUsI HH(POPMAIIUH; TI0 UX JKEITAHUIO
MIPOMEKYTOYHAS aTTECTALNsI MOXKET IPOBOIUTHCSA B IMCBMEHHOU (opme

e C HapylIEHUSIMU OIOPHO — ABUTATEIHHOIO allapara: opranusyercs 6e3dapbepHast

apXUTEKTYpHas cpea 00pa3oBaTEIbHOTO YUPESIKACHHs, pabodero MecTa

3.2 Jlns peaau3anuy NPOrpaMmMbl y4eOHOM JUCHUIIMHBI MPEXYCMOTPEHO CJeyIoIme

Tpeﬁonamm K MUHUMAJIBbHOMY MAaTCPHAJIBHO-TEXHUIECCKOMY o0ecnevyeHuIo

VYueOHblit kabuHeT « MaremaTHkay.
3.2.1 OGopynoBaHue kabuHeTa MaTEMaTHKU :

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

9KpaH;

Paboyee mecTo npemogaBarens;

KommekT yuyeOHO — HarfsaHbIX MOocoOui (yueOHUKH, TEPMUHOJIOTHMUYECKUE CIIOBAPH
pa3HbIX THUIIOB, KEHCHI M0 TeMaM, pa3JaTOYHbIM MaTepuain, KOMIUIEKThl MPAaKTUYECKUX PadoT,
MaKeThl TEOMETPUYECKUX TeJ, UYEPTE)KHbIC TNPHHAUICKHOCTH, TPUTOHOMETPUUYECCKHHA KpYT,
TPAHCIIOPTHUPBHI).

KoMMmieKT 37eKTpOHHBIX BUANOMATEPUATIOB

3agaHus JUid KOHTPOJIBHBIX PaboT

[TpodeccrnonanbHO — OpUEHTUPOBAHHBIE 3a/TaHUS

Marepuainsl 3K3ameHa
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3.2.2. Texuuueckue CpeacTBa OOYUECHHS: KOMIBIOTEDP; MUKPOKAIBKYJISATOPHI

3.2.3 leiicTByromiasi HOpPMAaTHBHO-TEXHHYECKAsI U TEXHOJIOTHYECKAs JOKYMEHTAIHS:
MpaBUjia TEXHUKA OE30MaCHOCTH U IPOU3BOJCTBEHHOM CaHUTApHWH,; WHCTPYKIIMH

OKCILTyaTalluu KOMHBIOTepHOﬁ TCXHUKU.

3.3. UnpopmannoHHoe obecneyeHHe peajn3alui NPOrpaMmMbl
Jlnsa peanuzanuu nporpaMMbl OuOIMOTeUHbIH poHA 00pa3oBaTENbHON OpraHU3allud UMEET
MeYyaTHbIe, AIEKTPOHHBIE 00pa3oBaTeNbHble U HHGOPMAIIMOHHBIE PECYPChI, PEKOMEHJOBAaHHbBIE
OYMO, miis UCNoNIb30BaHUs B 00pa30BaTEIILHOM MPOIIecCe.
3.3.1. Obs3aTebHbIe IeYaTHBIE U31AHUA

1. Amumos III.A. u np. «Anrebpa u Havyasa MaTeMaTudeckoro anainuza» 10 — 11 kimaccel.
M, 2016 .
Aranacss JI.C. u np. «'eomerpus. 10 — 11 kiace», M, 2016 r.
bammakoB M.M. Matemaruka 10 kmace. Yueonuk s crynearos CI1O. M, 2014 r.
bammakoB M.U. Matemaruka 11 knace. Yueonuk ans cryneatos CIIO. M, 2014 r.

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

o g H» wD

bammakoB M.M. Matemartuka. Dl1eKTpOHHBIN Y4€OHO — METOAUYECKHI KOMILJIEKC ISt

crtynenros CIIO. M, 2015 .

3.3.2 Dy1eKTPOHHBbIE U3AHUS

1) DnextponHO — 6ubmuoteunas cucrema OBC BOOK.ru

10
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS OBILEOBPA3OBATEJIBHOM JUCLIMITINHEBI

KOHTpOJIb N OICHKA PE3YIbTaTOB OCBOCHUA JUCHUIIIIMHBI OCYIICCTBIIACTCA IIPECIIOJABATCIIEM B ITPOLECCE ITPOBCACHUA IPAKTHYCCKUX 33H$ITPII>1, ITPOBEPOK

CaMOCTOSATENILHBIX Pa0OT 00ydarommxcs 3a Kypc. B koHIIe 00y4eHus IPOBOAUTCS SK3aMEH

1
Pesynomamut 06yuenusn

I(pumepuu OUECHKU

Dopmul u memoowt
KOHMPOJIA U OYeHKU

OK'1 BeiOupaet crioco0bl pemieHus 3a1a4 npohecCHoHaIbHON AEITEIbHOCTH
IPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTAM

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

OK?2 Hcnonb3yeT COBPEMEHHBIE CPEICTBA ITOMCKA, aHATIN3a U UHTEPIPETALUU U
uHpopmanuu GpopManuu 1 HHPOPMAIIMOHHBIE TEXHOJIOTUH JUIS BBITIOIHEHUS 3a/1a4
po¢eCCHOHATILHOM 1eATebHOCTH

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

OK3 [lnanupyet u peanusyeT coOCTBEHHOE MPOGECCHOHATBHOE U JINYHOCTHOE
pa3BUTHE, IPEANPHHUMATEIBCKYIO JEITEILHOCTH B TPO(GECCHOHATTLHON cdepe,
UCIOJNIb3YET 3HAHUS MO (PMHAHCOBOM TPAMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX
CUTYalUsIX.

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

OK 4 D dpexTuBHO B3aUMOIEHCTBYET U pabOTAET B KOJUIEKTUBE U KOMaH e

Opeanuzyem pabomy KoLIeKMuaa,
83aumMooelicmayem ¢ npenooasamesimu u
KoJL1ecamu

OK 5 OcyuiecTBisieT YCTHYIO U TUCbMEHHYI0O KOMMYHHUKAIMIO HA TOCYJapCTBEHHOM
a3b1ke PO ¢ ydyeTom 0cOOEHHOCTEN COIMATBHOIO U KYJIBTYPHOTO KOHTEKCTa

I'pamomno uznazaem ceou mvicau u
ogopmasiem 0OKyMeHmMbl, NPOGIAem
MOJIEPAHMHOCMb 8 KOJIEeKMUBe

OK 6 IlposBiseT rpaxJaHCKO — NaTPUOTHYECKYIO MTO3ULHIO, IEMOHCTPUPYET
OCO3HAHHOE [TOBE/IEHUE HA OCHOBE TPAJAULIMOHHBIX 00I€4€eI0BEYECKUX [IEHHOCTEH, B
TOM YHCIIE C YYETOM rapMOHHU3ALMU MEKHALMOHAIBHBIX M MEKPETUTHO3HBIX

Ocosnaem 3Hauumocme ceoell npogheccuu,
demMoHcmpupyem 2paricoOancKyo NOUYUIo u
npuMeHsiem Cmanoapmol

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

AHanusz evinoiHeHus
OOMAWHUX 3A0AHULL.

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

AHMUKOPPYNYUOHHO20 NOBEOEHUS.

OK 7 ConeiicTByeT COXpaHEHHUIO OKPYXKAIOIICH CPEJIbl, PECYypPCOCOCPEKEHHUIO,
MIPUMEHSIET 3HaHUs 00 M3MEHEHUHU KIIMMaTa, MPUHIIUIIBI O€PEeKITUBOTO MPOU3BOICTBRA,
3G EKTUBHO ACHCTBYET B UPE3BBIYAWHBIX CUTYAIUSIX

Cobarodaem HOpMbL IKOI02UUECKOU
bezonacnocmiu, pecypcocbepedcerus.

[IK 1.6. Opranu3oBbIBaTh BBIITOJIHEHUE TOPTOBO-TEXHOJIOTMYECKHUX MPOLIECCOB, B TOM
qHCIie C MPUMEHEHHEM U(PPOBBIX TEXHOJIOTUI

1K 2.4. BIonHATH ONepaliy 10 OIEHKE Ka4eCTBa M OpraHU3aluy SKCIEPTH3HI
NOTPEOUTENECKUX TOBAPOB

Ymeem ycmanasnusamo kommepueckue
ces3u, cobdaem oCHOBHble NPABULA
mopeosnu. Ilpasunvro opopmunsiem:
Qunancogvle OOKYMeHmMbl U OMYyeml,
npouU3B00UM OeHedICHble PACYembl,
pacyemsl OCHOBHBIX HAN0208 ,MOBAPHBIX
nomeps. Cocmasnsnem nian Meponpusimuil
10 MapKemuH20801 0esimelbHOCMU,
pewiaem cmamucmuieckue 3a0ayu

CMYOeHmos 6
npoyecce
8bINOTHEHUS
ayoumopHuIx u
6HEAyOUMOPHBIX
3a0anuil:

- paboma 8 manvix
epynnax

- epynnosas paboma
- paboma napamu
- UHOUBUOYATIbHASA
paboma

Habnwooenue u
ananus
oessmeibHOCmu
CMYOeHmos 6
npoyecce
6bINOJIHEHUS
Ilpoexmnou
OessmeibHOCHU:
nOUCK uHgopmayuu,
ananuz uHgpopmayuu
3awuma npoexkma
ogopmnenue
NPOeKma CO2NAaACHO
HOpMA - KOHMPOJis
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KOHTPOJILHO — OLICHOYHBbIE CPeICTBA
Mo o00meo0pa3oBaTeJbHON AMCHUIIIMHE

O 07 MareMaTHKa

cneyuanvrocmsv 38.02.08 Topzosoe oeno

kypc 1, 2pynna 11T0
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CocrtaBneHbl JUisi MPOBEAEHUS HWTOTOBOM MPOMEXKYTOYHOM aTTECTalUU.
CooTBeTcTBYET paboueil nmporpamme yueOHO# 0011eo0pa3oBaTeabHON AUCIMIUIUHEI,
00pa3oBaTeNbHbIM TEXHOJIOTHSIM, HCIOJNb3YEMBbIM B TpernojaBaHuu. Pa3paboTaHbl

st cnenasibHOCTH 38.02.08 Toprosoe memno

Pa3zpaboTuuk: [IpocBuposa Onwra MBanosHa, npenogasarens ['ATIOY CO

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

3aHaHI/IH AJIA MOATOTOBKH K 3K3aMEHY IO MaTEMaTHKE 3a 1 ceMecTp
1) YMeTh onepupoBaTh NOHATUSIMH: MaTPULIA BTOPOTO U TPETHEro MOPSAKA, ONPEACTUTENb,

T€OMETPHUECKUI CMBICI ONPEACTUTENS

2) YMeTh OnepupoBaTh MOHATUSIMH: CTEIICHb YMCIIA, CTEIICHb C LIEJIBIM MT0Ka3aTelieM, KOPEHb
HATYpaJbHOH CTENEHH, CTENEHb C PALMOHAIBHBIM M JCHCTBUTEIBHBIM IOKa3aTeseM, Jorapupm
qucia; YMEHHUE BBINOJIHATh BEIUUCICHUE 3HAUCHUH U ITpeoOpa30oBaHue BBIPAKEHUH CO CTENEHSIMU U
norapupmami, mpeodpa3zoBaHus JPOOHO — pallMOHAIBHBIX BBIPAKEHUI; CUHYC, KOCUHYC M TAHI'€HC
MIPOU3BOJILHOTO YHCIIA

3) YMerb omepupoBaTh HOHSATHAMH: KOMIUICKCHOE YHCIIO, CONMPSIKCHHBIC KOMIUICKCHBIC
quciaa, MOAYJIb W apryMeHT KOMIUIEKCHOrO 4YHcia, (opMa 3anucu KOMIUIEKCHBIX —4HCell
(reomeTpuyeckas, TPUrOHOMETpUYECKas U anredpandeckas); yMeTb IPOU3BOJAUTH apuMeTHuecKue
JEWCTBUS C KOMIUIEKCHBIMHU YMCIIaMU; TIPUBOIUTH TPUMEPHI HCITOJIb30BaHHUS KOMIUIEKCHBIX YMCET

4) YMeTh OIepupoBaTh MOHATUSMH: PALMOHAIBHBIC, MPpPAIlMOHATBHBIC, MMOKa3aTelIbHbIC,
CTEINIEHHbIE, JIOrapu(pMUUYEcKre, TPUTOHOMETPHUUECKUE ypaBHEHHUsS M HEPAaBEHCTBA, UX CUCTEMBI,
PaBHOCWJIBHOCTh YpaBHEHUH, HEPABEHCTB M CHCTEM; YMEHHE pelllaTh YpaBHEHMsI, HEPaBEHCTBA U
CHCTEMBI C IOMOIMIBIO Pa3IMYHBIX TPUEMOB;

5) YMeTh pemiaTh TEKCTOBBIC 3a[aud Pa3HBIX THIIOB (B TOM YHCIIC HA MPOICHTHI, O U
YacTH, Ha JBWXKEHHE, paboOTy, CTOMMOCTb TOBApOB W YCIYI, HAJIOTW, 3aJa4d U3 001acTu
yIpaBJIeHUs] JUYHBIMA U CEeMeHHBIMH (MHAHCAMHU); COCTABIATH BBIPAXKEHUS, YpaBHEHUS,
HEPaBEHCTBA M MX CHUCTEMBI 110 yCIOBHUIO 3aJla4d, UCCIIENOBATh TOJYYEHHOE PEIIeHHE W OICHUTh
IPaBAONOA00HOCTh PE3YIIBTATOB;

6) YMeTh omepupoBaTh MOHATHAMH: (QYHKIUS, TpaduK (YHKINH, KOMIIO3HIHS (QYHKIUHA,
JTUHeWHas (QYHKUUSA, KBajapaTuyHas (QyHKIMs, panvoHaibHass (DYyHKIUS, CTeneHHas (QYHKLuS,
nokasaresibHas QyHKIus, Jorapudmuyueckas QyHKIMS, TPUTOHOMETpUYecKue QyHKIUU, OOpaTHbIE

(GyHKIIUN; YMEHUE CTPOUTH IPaPUKU U3y4YEeHHBIX (PYHKIIHM,

1. Pemuth npocreiinme ypaBHEeHUs .

a) ﬂx:231 —Zx:23§ -=—x=-16=
5 5 8 8 6 3

8x—-35 6x —36 —5x—-48
X=—— —_—x=— X=——
x—4 x-11 x+9

x+8 x—2 x+5
B) (1) = 216" (Ej = 343" (lj =8
6 7 8

r) log,(5-x)=1  log,(4-x)=1 log,(-1-x)=1

0)
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n) cosx—cos3x=0 7sin®x—5c0s*x+2=0 (3—4sinx)3+4cosx)=0
sin(2x+%j:0 Sin6x +sin4x =0 tg°x—tgx—2=0
K) V-7-4x =5 V85+2x =9 v50—-2x =8
2. Pemuth mpocTeiiniue HepaBeHCTBA:
1 X 1 1 243X 1 2
a) |=| <= = <8t 6> <| =
3 27 4 6
6) logy,s(2—x)>-1 log,(4x+20)>-2 log,(x-1)<-2

5
3. llocTpouthb rpaguk QyHKIUH:

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

2

2
6) y=1tgx+1 y = 2C0S X y=5in(x_£j
B) y=2"" y=3"4+4 y:(

4. PemMTh CHCTEMY YPABHEHHIl

2) x—y=4 5.3 =135 6) log, x—log, y=3 Inx—Iny=1In3
5% =25 3y _5l _9 4y* +x-5=0 X—2y=2
X—-2y+4z=0 2X+3y+22=4 sinxcosyz1

B) {3x—2y+5z=5 3x+5y+2z=4 r) i
2x—4y+52=-3 2x+3y+47=-6 sinyCOSX=§

5. Pemintsh 3anauy npogeccHOHAIBHO — OPUEHTHPOBAHHOTO CO/IEPKAHUS

a) JlepxaTenu JUCKOHTHOM KapThl KHMXKHOIO MarasMHa IOJy4aroT HpU TOKYIKe CKUIKY 6%.
Kuura ctout 650 py6uneit. Ckonbko pyOuieit 3a1u1aTUT JepKaTenb JUCKOHTHOM KapThl 32 3Ty KHUTY?
0) Terpans crout 13 pyOneit. Ckonpko pyOJiel 3araTuT mokynaTtenb 3a 40 TeTpaaei, eciiu npu
nokynke oosbie 30 Terpaaeit marazun aenaet ckuaky 10% ot cToMMOCTH BCeit TOKYIKU?

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

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

m)* B utone 2022 roga miuaHupyeTcsl B3ATh KpenuT B 6aHke Ha cymmy 300000 py6ueit. YcioBus
BO3BpaTa TaKOBbI: 1) KaxAblil sHBapp AONr yBeaUuuBaeTca I % IO CPaBHEHHIO C KOHIIOM

npeapiaymero roaa; 2) ¢ ¢eBpais Mo HIOHb KaKIOTO Toja HEOOXOIWMO BBIIATUTH OJHUM
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MJIATEKOM 4YacTh ponra. Haiinure I, ecimi M3BECTHO, YTO KPEAUT OYAET MOJHOCTHIO TOTAIICH 3a JIBa

roja, mpu4eM B IepBbIi roa Oyzer BeimaueHo 160000 py6uieit, a Bo Bropoii rog — 240000 pyoseit

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

zZ=-1+i z=+/3-i 7=-1-iJ/3 7=-24+2i/3 Z=—/3+i

KpHTepI/II/I OIICHUBAHUSA HA IK3aMCHE.

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

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

yMeHue (popmyinpoBaTh OOpaTHOE U NPOTHUBOIOJIOXKHOE  YTBEpPKICHUE,
IIPUBOJNTH MPUMEPBI U KOHTPIIPUMEPHI; IMPOBOAUTH JOKA3aTEIbHBIE PACCYKICHUS

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

T'AIIOY CO «KpacHoypumckuii arpapHbIii  KOJLIETAD»

PaccmoTpeno Ha YT1Bepxkaaiw:
3aCelaHUM [IUKJIOBOM 3K3AMEHAIIMOHHBINA BUJIET Ne 1 3aMECTHUTENb
KOMUCCHH, JUPEKTOpa 1o
€CTECTBCHHO-HAyUHBIX [0 JTUCHUIUIMHE: MaTeMaThKa yueOHoii paboTe
UCLIUILIINH OT « »12.20 T
[Iporokoi Ne cnenuanbHocTh 38.02.08 Toprosoe neno

oT « »12.20 . kypc 1, 1 cemectp

3aB. IIUKJIOBOH

KOMHUCCUU

YciaoBus BbINOJHEHUS 3aJaHUA

3aaHue BBINOIHSETCS B yUeOHOU ayuTOpuu MakcuMallbHOE BpeMs BBITIOJIHEHUS 3a1aHus 45 MUHYT

3aganue

1. Haiinure xopens ypaBHEeHHS:

x-2
578 b2l (1Y g Iog7(‘?’“‘):1; cos| x+ 2 |=0: /69—4x =9
7 7 x—10 |7 3

(1) 1
2. Pemute HEPaBE€HCTBO. |— | <—
3 27

3. IocTpouts rpadux Gyskmun. Yy =62 —1

4. Terpans ctout 13 py6uneii. Ckonbko py0Oieii 3amiaTut nokynarens 3a 40 TeTpazieii, eciu npH IMOKyIKe
oompie 30 TeTpaneit MarazuH nenaeT CKuaky 10% oT cToMMOCTH BCEH MOKYIIKU?

log, x—log, y=3

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

6. IlepeBecTr KOMITJIEKCHOE YUCIIO B TPUTOMETPUIECKYIO popMmy Z =—-2+ 2i/3

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

YrBepxaaio:
PaccmoTpeno Ha SK3AMEHALIMOHHBINA BUJIET Ne 2 3aMECTHUTEIb
3ace/laHuH [IUKIJIOBOM JTUPEKTOPA MO
KOMHCCHH, 10 JIUCHMIUIMHE: MaTeMaTUKa yaeOHoH paboTe
€CTECTBEHHO-HAYUYHBIX or «_»12.20 r.
TUCLIUILIINH crienanbHOCTh 38.02.08 Toprosoe neno
[TpoTokom Ne kypc 1, 1 cemectp

OT « »12.20 1.
3aB. IIUKJIOBOU
KOMUCCHU

YciaoBus BbINOJHEHUS 3aJaHUA

3aaHue BBINOIHSIETCS B y4eOHOU ayuTOpuu MakcuMallbHOE BpeMs BBIMIOJIHEHUS 3a1aHusl 45 MUHYT

3aganue

1. Halinute KOpeHb ypaBHEHUS:

x-2
L . A Ty log,(1+x)=2; 2cos>=+3; 44—5x=3
5 5 xX+2 5 3

2. Pemute HEpaBEHCTBO: Iogoy5(2 —x)>-1

3. Iloctpouts rpaduk pynkuuu: Yy =tgx +1

4. Ha GeH30KOJIOHKE OJTUH JUTP OeH3uHA CTOUT 52 pyOis 60 koreek. BoguTens 3amwn B 6ak 30 iuTpoB
OeH3MHa ¥ Ky OyTbUIKY BoJbl Ha 85 py6neil. Ckoibko pyoieit caaun oH moaydut ¢ 2000 pyOeid?

X-2y+4z=0
5. Pemuth cuctemy ypaBHeHuit 3X—2Y+52=5
2X—4y+52=-3

6. [lepeBecTn KOMIUIEKCHOE YHCIIO B MTOKa3aTeNbHyl0 hopmy Z=-2+ 2i/3

«_» 20 T CocraBun npenonasarens: [Ipocsupora O.1.
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Ne Tect 3a 1 cemecTp OTBET
1. (11 2) 5 8
Beranemuts | —+— [+ —
18 9) 48
2. -15
Brpruuciurs (\/5 ~18 X\/§ +4/18 )
3. 7% .72 1
Berunciouts =3
4. 0,6
Beruuciours $/216-0,001
5. 2
Boraucmats log, , 0,09
6. 100
Brruncuts 4°°%™
7. 2
Bsrauciuts log, 8 —log, 2+log, 9
8. 0,79
Haiitu Sine, ecin cosa = 0,61,  « € | uemsepmu (o 0,01)
9. N 5 6 -11
Haiigure kopeHb ypaBHEHUS: — 7x = 77
10. 3
Haiizure kopenb ypasHerus: — 6(9 —5x)=9x +9
11. . . -6x+21 7
Haiinure HanbonpImii KOpEeHb ypaBHEHHS: X = 10
12. -24
Haiinute KopHu ypaBHeHus: x° —24 = —5x B OTBET 3alHUIIUTE X, - X,
13. -3
Haiinure kopeHs ypaBHeHUs:: +69—4x =9
14. 10
Haiiinre KOpeHb ypaBHEHUS: log, (~3+x)=1
15. . s 20
Haiinure kopeHb ypaBHEHUS: 2COS(3X + Ej =—1 (oTBeT B rpagycax)
16. x<3
Pemmire HepaBeHCTBO. — 3(2x + 1) <—7X
17. X 1 x>3
Pemnre HepaBeHCTBO. (—j <—=
3 27
18. 1 x-2 0,5
Haiigure kKopeHb ypaBHEHHUS: [7j = 343"
19. 1,68
Haiigure kopens ypaBaenus 5 =15 (10 0,01)
20. [07]
Pemmte HepaBeHCTBO: x° —7x <0
21. | Pemmre nepasencrso: log,(x—5)<3 (53]

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

1) VMeTh HaxXoauTh npeaest GyHKIHA B TOUKE, IIPU CTPEMIIEHHH K OECKOHEUHOCTH, 3aMeYaTeIbHbIC
IpEacibl

2) YMeThb onepupoBaTh HOHITUSMHE: TIEpBasi U BTOPasi IPOU3BOJIHAS, YMETh HAXOUTh IIPOU3BOIHBIC
BHGMCHTaprIX q)yHKHHﬁ, yMeHI/Ie BBIUHUCJIATH HpOI/I3BO[[HyIO CyMMBI, YaCTHOI'O U HpOI/ISBeI[eHI/ISI;
WCIIONB3Ysl CIPABOYHBIC MaTepHajbl, TEOMETPUUYCCKUA M (U3MYECKUN CMBICI IPOU3BOIHOM,
HaxOJWUTh YpaBHEHHE KacaTelIbHOW K TpaduKy (QyHKIIMH, HCCIEN0BAaTh B MPOCTEHIIUX CIydasx
(GyHKIMKM HA MOHOTOHHOCTH, HAXOAUTh HAUOOJbIIEE U HAUMEHbIIEe 3HaUeHNEe (YHKIUI; CTPOUTH
rpa(pmcn MHOT'O4YJICHOB C MHMCIIOJIB30BAHHUEM annapaTa MaATEMATHYCCKOI'O aHaIu3a, HpI/IMeHSITB
MMPOU3BOJHYIO IIPpU PCHICHUHN 3aaY HA JBUKCHUC; PCIIATh MPAKTUKO — OPUCTUPOBAHHBIC 3a/1a4N HaA
HaI/I6OJ'IBH_Iee U HAUMCHBIICC 3HAYUCHUSA, 4 TAK KC€ 3aJa4d Ha HAXOXACHUC IIYyTH, CKOPOCTHU U
YCKOpEHHS;

3) YMeTh onepupoBaTh MOHATHIMH: NIEPBOOOpa3Hasi, ONPE/ICICHHBI HHTErpajl, YMEHHE HaXOUTh
Iiomaan nu O6’bCMBI (1)I/Il“yp C IIOMOIIBIO UHTEI'pAJIA,

4) YMerh ONepupoBaTh MOHATHSAMH: CIyYaWHBIA OMBIT, W CIy4ailHOE COOBITHE, BEPOSTHOCTH
cnyqaﬁHoro CO6I)ITI/I$I; yMCHI/Ie BBIYUCIIATH BCpO?[THOCTI) C UCIIOJIB30BAHUCM rpaqmqecxnx METOOO0B,
NPUMEHATH (POPMYIIBI CIOKEHUS U YMHOXKEHHS BEPOSTHOCTEH, (hOpMYJy IOJHOW BEpPOSITHOCTH,
¢dopmyny bepnymnu, komOuHaTOpHBIE (DakThl U (OpMYIBl NMPH PELICHUH 3a/1ad; OLIEHUBATh
BEPOATHOCTHU PCAJIbHBIX CO6LITHI>1; 3HAKOMCTBO CO CJ'Iy‘IElfIHHMPI BCJIIMYNHAMU,; PpaCIpCACICHUC
cnyqaﬁHoﬁ BCJINYNHBI, MaTEMaTHYCCKOEC OXHIAAaHUC, )II/ICHepCI/ISI nu cpeJ:[Hee KBaZ[paTI/ILIHOG
OTKJIOHEHHE CIIyYalHOW BEJIMYUHBI

5) YmMmeTn ONICpHUPOBATh MNOHATUAMHU: TOYKA, IpAMad, IMIOCKOCTb, OTPE30K, JIy4, IUIOCKUH yrou,
IMPOCTPAHCTBO, ,Z[ByrpaHHBIfI yroi, MHOFOFpaHHBIﬁ YroJ; MEepeCCKaroImrecs, IapalllICJIbHBIC U
CKpCHINBAIOIINECCA TIPSAMBIC, MapajiuieJIbHOCTh 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, PACCTOSHUE MEXIY
IUIOCKOCTAMU, YMCTHb HUCIHOJIB30BATh IIPpU PCHICHUH 3adad H3YUYCHHBIC (I)aKTBI U TCOPCMBI
IUTaHUMETPUUN,; YMCHHUEC OLICHUBATL PAa3MEPhI 06’BCKTOB OKPYKaromero Mmupa,

6) VYmerp omepupoBaTh TMOHSITHUSMH: MHOTOTPAaHHHMK, CEYCHHE MHOTOTPaHHHKA, KYO,
napajuiefienumnes, npusma, nupamuaa; (urypa U noBEpXHOCTh BpalleHUs, IUIUHAP, KOHYC, LIap,
C(bepa; CCUCHUA (I)I/II‘ypBI BpalICHUA, IIIIOCKOCTh, KacCarolasics C(I)CpLI, ouJinHApa, KOHYCA;
IUIOIAJb TOBEPXHOCTHM MUPAMUABI, NPU3MbI, KOHyca, LWIMHApA, cdepbl; o0beM KyoOa,
NPSAMOYTOJILHOTO Mapajulelienunena, OUPaMUAbl, OPU3MBI, LHMUWIAHApPA, KOHYCa, 1Iapa; yMEHUE
n300pakaTh MHOTOTPAHHHMKH W TeJla BpAICHUs, UX CEYCHUS OT PYKH, C MOMOIIBIO YEPTEIKHBIX

HHCTPYMCHTOB U 3JICKTPOHHBIX CPCICTB;
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7) YMmerb omepupoBaTh MOHSTHUAMU: MPSIMOYTOJIbHASI CUCTEMa KOOPIWHAT, KOOPAUHATHI TOYKH,
BEKTOP, KOOPAMHATHI BEKTOpPA, CKAIIPHOE IPOM3BEIEHHUE, Yrojd MEXAY BEKTOpamMH, CyMMa
BEKTOPOB, IPOU3BEICHHE BEKTOpPa HA YHUCIO; HAXOAUTh C TOMOIIBI0 H3YYEHHBIX (OpMyI
KOOpJMHATBl CEPEeIUHBbl OTPE3Ka, PACCTOSHHUE MEXAY TOYKAMHU; YMETh BBIOMPATh MOAXOMASIIUI

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

1.HaiiTH npou3BOAHYI0 GYHKIIUH: 1lly=¢ (x2 - 4x) y= 2"(x3 —~ 2)
12 y:smx+2 y:e :3
COS X e

2. Haiitu marerpan: 2.1 I(sz —3+4sin x)dx : I(Sx‘z —3x+4ex)dx

2.2 IM I%/(Z—sinx)z-cosxdx

3sinx-1

3. [Ipuiio:keHue MPOU3BOIHOM:

_ _y3 2
3.1.hccrnenoBaTh HA MOHOTOHHOCTD U TOYKH SKCTpeMyMa (yHKIIHIO: y=—X"+6x

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

4. Hajitu muiomaab GUrypbl OrpaHMnyYeHHO JIMHUSIMU

— _y2 _
4.1 y=sinx, x:_%, X:%ﬁ 4.3 y_1§x X2 y=0
4.2 y=9-x?, y=0 4.4 YZ;, x=1 Xx=5

5. 'eomeTpnueckuii n pusnyeckuii cCMbICT NPOU3BOAHONH QYHKIIMM U MHTErpaJjia

—_— X —_—
5.1.Haiitu yrnoBoii koappuuueHT kacaTelbHON K rpapuKy (QyHKIHH, y=4e, X, =0

o 3
5.2. CocTaBUTh ypaBHEHUE KacaTelbHOU K rpaduky QyHKImu Yy = X° — 2x, Xo =2

5.3.HaiiTu cKOpOCTh IBHIKEHHSI MaTepUAIbHON TOYKH, B KOHIIE BpeMeHH {, eciiu 3a71aH 3aKOH
1
JIBHKEHUS S(t) =Int, t= écek

5.4.Bb4UCaNTh MyTh NPOIICHHBIHN TEJIOM 33 TPOMEKYTOK BPEMEHU [tl, t, ], €CJIM U3BECTEH 3aKOH

W3MEHEHUS CKOPOCTH JIBUKEHUS U(t) =12t —3t>  oT Hayaia JABMKEHHS JO OCTAHOBKH

6. PemuTh 3a1a4u 110 reoMeTpuu
6.1 B mpsmom mapasienenumneae CTOpoHbl OCHOBaHUS 3 U 6 00pa3zyloT MeX Iy coO0i yroiu 30°,

BokoBas moBepxHOCTh napasenenuneaa papaa 24. Haiitu ero oonem.

6.2 Anodema npaBUIbHON YETHIPEXYrOJbHOM MUpaMuibl paBHa 4, CTOPOHA OCHOBaHUSA 6.
Haiitu muiomaas 00KOBO# MOBEPXHOCTH MUPAMHIBI.

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

ATUHAPA.
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6.4 Bpricora koHyca paBHa 10, momans ocHoBanus 127 . Haittu 00beM KOHYCAa.

6.5 OObem mapa 2887z . Haiitu miomaap MOBEPXHOCTH IIapa.

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

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

6.8 Ilpu KaKOM 3HAYECHUHU X BEKTOPHI d = (x; 3; 4) ( 6; ) MEPICHIUK YIS PHBI?

6.9 HaiitTu koopArHATHI CEpeIMHbI OTpe3Ka AB, rae A( ) ( — )

7. HaiTh BepOSATHOCTDH CJIYYAHHOT0 COOBITHS.
7.1 HWrpanbHyro KOCTh (KyOuK) Opocwin oauH pa3. KakoBa BepOSTHOCTH TOTO, YTO BHITAJIO
6osee 309koB?

7.2 B cnyyallHOM OSKCIIEpPUMEHTE CUMMETPUYHYIO MOHeETYy OpocaroT aBaxnabl. Haiigute

BEPOATHOCTH TOTO, UTO 00a pa3a BBIMAET Opell.

7.3 B cOopuuke OmieroB mo ¢usuke Bcero 20 OuIeToB, B 6 U3 HUX BCTPEUAETCS BOIPOC IO
ontuke. Haiimure BEepOSTHOCTh TOTO, YTO B CIIy4ailHO BBIOpAaHHOM Ha SK3aMeHE Ousere
HIKOJILHUKY HE BCTPETHUTCS BOIIPOC 00 OITHKE.

74 B cpenneM u3 100 apOy3oB, mocTynmuBIIMX B TpoAaxy, 35 Hecmensix. Haiiaurte
BEPOSATHOCTH TOTO, YTO OJMH KYIUICHHBIN ap0y3 OKaKXETCsI CIIEIbIM, HE CIIeIbIM?

7.5 HekoTopblil OIBIT IPOU3BOAUTCS 8 pa3, BEPOSITHOCTD MOSBIICHUS OIBITA TOCTOSHHAS

BennunHa U paBHa 0,6 KakoBa BEpOSTHOCTB, YTO COOBITHE IPOU30IIET POBHO 5 pas?

7.6 HaiiTu MaTeMaTnyeckoe 0’KHUJIaHUE U CPEHEE KBAIPATUYHOE OTKJIOHEHUE CIy4aliHOU

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

IF'AIIOY CO «KpacHoy(puMcKHil arpapHbIil KOJUIEIA»

YrBepxaar:
PaccmoTpeno na SK3AMEHALIMOHHBINA BUJIET Ne 1 3aMECTUTENh
3aceJaHuM LIMKJIOBOI JUpEKTOopa 1o
KOMUCCHH, [0 TUCHUIUIMHE: MaTeMaThKa yueOHoit paboTe
€CTECTBEHHO-HAYYHbBIX or « »12.20 .
JTUCIUTUTIH cnenuanbHocTh 38.02.08 Toprosoe neno
[IpoTokon Ne kypc 1, 2 cemectp

or « »12.20 1.
3aB. IIUKJIOBOH
KOMHCCHH

YciaoBus BbINOJHEHUS 3aJaHUA

3a,Z[aHI/Ie BBIIIOJIHACTCA B yqe6H0171 AyIUTOpUHA MakcumanbHoe BPCM: BLIIIOJIHCHUA 3aIaHUA 45 MHHYT

3aganue
N _ e’ -3
1. HaiimuTe nmpou3BoaHy0 QyHKIMH: Y = o
2. Haiitu uaTeTpant: I x“dx (X3 +2= t)
' ' X3 +2

3. HccnemoBaTh Ha MOHOTOHHOCTH M TOYKH OJKcTpemMyMa ¢yHKiuHu. Haiftm skctpemyMm (yHKIHMH
y = 2x% —8x

. . 1
4. HaiiTu ruiomaas GUrypsl OrpaHi4eHHON JTUHUSAMU: Y = ——, X=—4, X=-2
X

5.Haiftu yrnoBoii ko3puUMEHT KacaTelnbHOM K rpaduky QyHKIUM Y = f(x), B TOYKE X,

y =3x?, X, =1

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

7.Pemnth 3amady: B ciaydallHOM SKCIEpMMEHTE CUMMETPHUYHYIO MOHETy OpocatoT ABaxkisl. Haiinure
BEPOSITHOCTh TOT'0, YTO 00a pa3a BINAAET PELIKa.

8. HaiitTm MaTemMaTHYeCKOe OKUIAHKE U CPEIHES KBAPATUIHOE OTKIIOHCHHE CITYYalHON BEJIMYUHBI, €CITN
OHa 3a/1aHa 3aKOHOM PacCIpeaeIeHUs:

X|1 |2 |4]5
P|101/03|n|02

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

YT1Bepxkaaiw:
Paccmotpeno Ha 3K3AMEHAIIMOHHBIN BUJIET Ne 2 3aMECTHUTENb
3aceJaHUH LIUKJIOBOM JUPEKTOpa 1o
KOMUCCHH, [0 JTUCIWIUIMHE: MaTeMaThKa yueOHoii paboTe
€CTECTBEHHO-HAYYHBIX oT « »12.20 .
JTUCLUTLTUH 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 AyaAuTOpUun MakcumanbHoe BPCM: BLIIIOJIHCHUS 3aIaHUA 45 MHHYT

3ananue
o 3X+4
1. Haiinnte npousBoanyro GyHKIuu: Yy = -
—X
2. Haiitu unTerpai: JM (COS X = t)
' " Jcos? x+9

3. Haiitu nanGonbuiee 3Ha4eHUe QyHKIUU HA OTPE3KE X € [a; 6]
y =2x%-9x® +12x -2 xelo; 3]

4. Haiit niomas GpUrypsl orpaHHdeHHON IMHUAME: Y = 6X — X, y=0

5. CocraBuTh ypaBHEHHE KacaTelbHOI K rpaduky pyHkiun Yy = f (X) 6 mouxe X,

y=x°—2x, X, =2

6. Pemnth 3agauy: BbicoTa nmpaBUIBHON YETHIPEXYroJabHOM nupamuabl 12, cropoHa ocHoBanus §. Haiitu
00BeM MUpPaMU/IBL.

7.Pemmnts 3amauy: Jlena nBaxkabl OpocaeT urpanbHbi KyOuk. B cymme y Hee Beimasno 11 ouxos. Haitnure
BEPOSITHOCTH TOT'0, YTO IPH BTOPOM OPOCKE BHINANIO 6 OUKOB.

8. HaiiTu MaTemaTuueckoe OXKNJAHUC U CPCAHCC KBAJPATUIHOC OTKIIOHCHHUC cnyqaﬁHoﬁ BCJIIMYHHBI, €CIIN
OHa 3a/laHa 3aKOHOM pacCripCaciICHusd:

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

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

B sx3aMeHanmoHHbIX Ouierax 3a 2 cemectp conaepxkurcs § 3aganuil. OneHka
«5» BBICTaBISETCA 3a 7 TMPAaBWIbHO pPEUICHHBIX 3aJaHHUid, OLEHKa «4»
BBICTABJISIETCA 32 6 NMPABWIBHO PEIIEHHBIX 3a/1aHUs, OLICHKA «3» BBICTABIIIETCS 34

1 — 5 npaBWIBHO pEIIEHHBIX 3aJJaHUM.

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

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

IIpu pCHICHUH 3a/1a4, OHCHUBATH JIOTHYCCKYIO IIPABUJIBHOCTD paccy;merHﬁ
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Ne OTBET
HTorosblii TecT 3a 2 cemecTp.

1 | @=(13-5) u 6 = (—2,-3) Torma ckanApHOE MPOU3BEICHHUE PABHO -11

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

3 Mpexex dyrk i x* —4x+8 i X —4 i sin15x -5

nel QyHKIUU _ — -
Im—_ XIED 6x° +2x+1 !m —5X 15 -3

4 | Haittu y'(1), ecrn y = (x* +7)-Inx y=12+2x® —3x° 8 -3
Haiitir y'(0), ecnn y =(1-17x)"  y =15arctgx -204 15
Bropas npoussognas Y’ dyHkiuu Y = 23+ 7X —14x° -28
HaiiTu yrinoBoit ko>QuIMEeHT KacaTeNbHOI B Touke x, =2, Y = 25—16X +9x* 20

7 | HaiiTu ckopocTh ABMKEHHSI TOUKU B KOHLE 2 CEKYH/IbI, €CIIM TOYKA ABUKETCS 10 11

1 1
3akony s(t)= §t3 +§t2 +5t+7

8 | Haiftu 3HaueHne QyHKIMH B TOUKE MAKCUMYM WJIM MUHUMYM; HauOOJbIlIee WIN -10 -11
HaMMEHbIIee 3HaYeHNE (QYHKIIUN Ha OTPE3KE [0;2], ecmn Y =2x° —9x* +12x-15 -15 -10

9 2 16
Beruucinth J. 6x“dx

0

10 | Haittu miomams (burypsl, OrpaHUYEeHHON JTUHUAMU Y = x® —x, x=1, x=0, y=0 0,25

11 | Haiftu myTb, NpoiiieHHBIN TOUKOM 3a 3 CEKYH/IbI, €CJIU CKOPOCTh MaTepHUaIbHON 18
TOYKH, JABIKYIIEHCS NpsMOJIHHEiHO, paBHa V = -2t +9

12 | B notepee yuyactByet 700 OuneroB, u3 HuX BeIMrpsiIHbIX 100. KakoBa 6 0.86
BEPOSITHOCTD, YTO KYIUICH, IIPOUTPHIIIHBIN OMIeT 7"
N3 100 yyamuxcs B knacce 20 caenanu npuBuBky. Haynauy BeIOUparoT ydeHHKa. 0,2
KakoBa BeposITHOCTB, 4TO BEIOpaM y4eHUKa, KOTOPOMY OblIa C/IeJaHa MPUBHUBKA
KakoBa BeposITHOCTb NOSIBJICHUS OJTHOTO U3 1 )HECOBMECTHBIX COOBITHH A 1 B 0,8
2) HesaBucuMbIX coGbiThit A u B, ecm p(4)=0,3 ; p(B)=0,5 paua 0,15

13 | 3akoH pacnpeneneHns BEPOSTHOCTEH JUCKPETHOHN CIIy4aiiHOW BETHUUHBI X UMEET 0,5
Buj. Haiitu p, M(x), J(x) x|4]6 |9 6,2

plp|01]|04 5,96

14 | Tlnomaapr moBepxHOCTH KyOa 294, Torna ero o0bem = 343
[IpsimoyronbHBIN Napasuienenune] IMeeT pa3Mepbl: JJIMHa 22¢M, IIUpUHA 8CM, 1200
BbicoTa 20cm. Haiitu mioniais 60KOBOIM MOBEPXHOCTH, 00bEM Mapajieenumnea 3520
BeicoTa mpaBUiIbHON 4eTHIPEXYroabHON MMpaMHIbl 25CM, @ CTOPOHA OCHOBAHHUS 1200
12cm. Haiitn 060beM mupaMuib.

15 | OceBoe ceueHne UIMHAPA KBaIpaT co cTopoHoi 12cM. Haiitu mitonaap noaHo#H 216
MOBEPXHOCTHU IIMJIMHJIpA U 00bEM IIMIIMH/IpA (YMCJI0 77 B OTBET He MUCATH ) 432
O6pa3yromias konyca paBHa 313cm, BeicoTa KoHyca 312cm. Haiitu mtomanb 7825
OOKOBOM MMOBEPXHOCTH KOHYCA, 00BEM KOHYCA (YMCJI0 7 B OTBET He HCATH ) 65000

16 | Haittu 00BEM 111apa paguycom 9cM, TUTOIIAAb TOBEPXHOCTH Iapa (YMcI0 7 B 972
OTBET He MUCATH ) 324
[Tap panuycom 72cM nepenuBaroT B MapuKku paanycoM 12cmM.CKOIBKO MOTyUUTCS 216

1apUKOB?

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