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1. ITosscHUTEJIBLHAA 3AMMUCKA
B ycnoBusiXx MHTEHCMBHOrO Hay4YHO-TEXHHUYECKOIO Mporpecca MaTeMaTHKa

3aHHMaeT 0co0oe nosiokeHne. IMEHHO Ha ee OCHOBE pa3BUBAIOTCS BCE HAIIPABJICHUS
HAyKM W €CTECTBEHHOHAYYHBIX JHCLUMIUIMH, TaK KaK MaTeMaTHKa HCTOPUYECKH
NOSIBUJIACh KaK MHCTPYMEHT ITO3HaHUs Mupa. C Ipyroi CTOpOHBI, CTENEHb Pa3BUTHUS
Ar000M HayyHOW JUCHUMIUIMHBI OIpPEAENSeTCS TEM, HACKOJIbKO TINyOOKO B HeW
IIPUMEHSIIOTCSL  Pa3jM4Hble MaTEMAaTHYECKME METOAbl. B  Hempax MaTremMaTHuKH
NOSIBUJIMCh MHOTHE OCHOBOIIOJIATAOIINE UACH, OKAa3bIBAIOLINE BIMSHUE HA PA3BUTHE
COBPEMEHHOW Ouojornd M MenuuuHbl. Ha cThike MaTeMaTUKH W MEIHULMHBI
MOSIBUJIUCh MATEMAaTUYECKUE METObI B OMOJIOTHH.

CoBpeMeHHass MEOUIIMHA XapaKTepU3yeTCsl NPUMEHEHHUEM B JIUEOHBIX U
JWAarHOCTUYECKUX  METOJAX  TEXHOJOTMYECKUX  PELIEHWH, OCHOBAaHHBIX Ha
COBPEMEHHBIX MAaTEMaTUYECKHX MeEToAaxX. 3HAaHWE MAaTEMaTUYeCKHX METOOB,
IIPAKTUYECKUX IIPUEMOB U HABBIKOB IPUMEHEHMS MaTeMaTUYECKOI'O arapara Kak
CpelcTBa pelieHus 3afady (pu3ndeckoro, OMOJIOTUYECKOTO, XUMHYECKOTO U HMHOTO
XapakTepa, BCTPEYAIOIIMXCSA KaK B MPOLECCe M3Y4YEHUs MNPOPUIbHBIX JUCLHUILIMH,
TaK U B IPO(PECCUOHATBHOMN 1€ATEbHOCTH, CTAHOBUTCS BAKHEUILEH COCTABIISIONICH
KBaJIM(DUKAIIMOHHON XapaKTEPUCTUKHU BBIITYCKHUKA MEIUIIMHCKOTO YHUBEPCUTETA.

1.1. Heap ®W MeCcTO IUCHUIUVIMHBI B CTPYKType 00pa30oBaTeibHOIl
NMPOrpamMMbl
Jucnuninuaa «Beicmas MartemaTwika)» OTHOCUTCS K 00S3aTelbHOM dYacTu

yueOHoro 1ada no HanpasiaeHuto 30.05.02 - Memununckas 6uodusuka.
TpeOoBanmsi K pe3yjabTaTaM OCBOCHHUS JUCHUIUIMHBL: B PE3yJbTaTe OCBOCHUS
JTUCIUTUTNHBL (popmupyroTcs cienytonme komnereniuu: OINK-1.

ean u3ydeHnust TUCHUIIMHDBI: «BBICIIass MaTeMaTHKay SBJSIOTCS OBIIAJICHUE
MaTEeMaTHUYECKUMHA METOJaMH JUIsl pPelICHHWsS HWHTEIUICKTYaldbHBIX 3a1ad M,
MPUOOPETECHUE HABBIKOB MCIOJb30BaHUSA yYHUBEPCAIBHOTO ammapara ¥ IIHPOKOTO
apCceHalla TEXHUYECKUX TIPUEMOB MaTeMaTUKA TIPU JaJbHEHIIEM H3yYCHHUU
npOoUIBHBIX JAUCIHILINH, ITOCTPOCHUM MaTeMAaTHYSCKUX MOJIEICH pa3IUIHbIX
SBJICHUU U TIPOLIECCOB.
JlocTiokeHne HTOM 1AM OOECIEYMBACT BBIMYCKHUKY IOJTYYEHHE BBICIIIETO
1poheCCHOHAIIBEHO MTPOGUINPOBAHHOTO 00pa30BaHUs 1 00J1aJJaHHE ITEPEUNCICHHBIMH

3



OOMMMH W TNPEAMETHO-CICIHATU3UPOBAHHBIMU  KoMIleTeHIussMu.  OHu
CIIOCOOCTBYIOT €T0 COIMaJbHOW MOOWJIBHOCTH, YCTOMYMBOCTH Ha PBIHKE TpyAa U
yCIICIIHOM paboTe B caMbIX pa3zHOOOpa3HbIX cdepax (HAydyHO-UCCIEI0BATENIbCKas
JeSTEIIbHOCTh, AHAIWTUYECKAas TMOJJEp)KKa MPOIECCOB TPUHATUS PEIICHUNA IS
yIpaBIeHUS MUKPOOHOJIOTUICCKIM MPEANPUATHEM U TPOY.).

[Tpu 5TOM 3a1a4aMul TUCITUTUTHHBI SIBJISTFOTCSL:

e OcBoeHne cHuCTeMbl 0a30BBIX TMOHSATHH, OTPAKAIOIUX CHCTEMHBIH
MOJIXOJ] TPU OIHMCAHUU COBPEMEHHOTO MHpA, TAC AaKICHTHPYETCS
BHAMaHHWE Ha poJib HH(POPMAIIMOHHBIX TPOIECCOB B CHCTEMax
Pa3IMYHON MIPUPOJIHI;

o dopMupoBaHue y 00ydarIIerocs cnocoOHOCTH Tpu coope, 00padoTke,
aHAJIM3€ W CHUCTEMAaTH3aIlii HAyYHO-TEXHWYECCKOW HH(POpMAIUU IS
OpraHM3aIllMOHHO  —  YIIPaBJICHYECKOM U TIeIarOTUIeCKOU
NEeSATETHHOCTH;

e @dopmupoBaHHe Yy OOy4YarOIIErocs CHOCOOHOCTH W TOTOBHOCTH K
yYacTHUIO B IOCTAHOBKE HAYYHO-HCCIICIOBATEIBCKUX 33/1aY,

o ®dopmupoBaHHe Yy OOYYaIOMIETOCS CIIOCOOHOCTH ¥ TOTOBHOCTH
aHAJM3UPOBaTh  COINMAIIBHO  3HAYMMBIE  TPOOJIEMBI,  IPOIIECCHI,
UCTIONB30BaTh B PA3JIMYHBIX  BHUJAX  TPOU3BOJACTBEHHO -

TEXHOJOTMYECKOM ACATCIIbHOCTU

MecTo yuyeOHOH qucuMILIMHBI (MoayJisi) B cTpyKType OOII cnenunaabHocTH

Jucouninuaa «Bpeicmmas wmatematuka» binok 1, o0Os3arenbHas dacThb,
ocBamBaercs B 1-4 cemecrtpax.

OcHOBHBIEC TIOJIOKEHHSI JUCHUIUIMHBI JIOJDKHBI OBITH  MCIIOJIB30BaHBI B
JaJbHEWIlIeM TpU H3YYEHUU BCEX €CTECTBEHHOHAYYHBIX AWCIUIUIMH, B YHUCIE
KOTOPBIX: HHGOpMaTHKa, PU3UKA, [IUKIT XUMAYECKUX TUCIUILINH, OMOJIOTHS, a TAKKe
Opyu  W3YYEHUW JUCIHMIUIMH TPO(YECCHOHATBLHOTO IHMKIA: 00mas Ouoorus,
MUKPOOUOJIOTHSI, BUPYCOJIOTHS.

HMucuumuna uzydaercs Ha  I-1l kypce(ax) B 1-4 cemectpe(ax).



1.2. IlepevyeHp IUIAaHUPYEMBIX Pe3yJbTATOB O0y4YeHHUSI IO JAUCHHUILIMHE,
COOTHECEHHBIX € YCTAHOBJEHHbBIMM B 00pa30BaTeJIbHOWl  mporpaMmme
UHIUKATOPAMU J0CTHKEHUs KOMIIEeTeHIN i

Kon n Koa n HaumeHoBaHue PesynbTaTnl 00y4eHusi o y4eOHoM
HAHMEHOBaHHUE HHIMKATOPA JO0CTHKECHHUS AUCHHUILINHE (MOAYJIIO)
KOMIIETEHIIM U KOMIIETEHIIM U

OIIK-1. Cnocoben

OIIK-1.1. Mcnonb3yer
3HAHHS O COBPEMEHHBIX
aKTyaJbHBIX IpoOIEMax,

3nams criocoObl  aHamM3a MPOOJIEMHON
CUTyalliM KaK CHCTEMY, BBISBISIS €€
COCTaBISIIONINE W CBS3M MEXKIy HUMHU.

OCHOBHBIX OTKPBITHUAX U PazpabarpiBath IJ1aH HCCIEIOBaHUS
METO/10JI0THYECKHUX MpoOJIEeMHON  CHUTyallud B 00JIACTH
paspabotkax B obnactu OuouHXeHepuu, OUOMHPOPMATHKU U
OHMOJIOTHYECKHX U CMEXKHBIX | cMEKHBIX ~ JUCIHUIUIMH.  VICIIONB30BaTh
HayK, IOHUMACT JIOCTOBEPHBIE  WCTOYHHMKH,  OIEPUPYET
MEXIUCHUIIIMHAPHBIC CBA3H | pe10CTABICHHOU W HalJICHHOMN

U CIOCOOEH UX MPUMEHSTh
MIPU PEIICHUH 3a/1a4
npodeccuoHanbHOM
JIeSTEITLHOCTH.

cCrHelranIu3upoBaHHON HHGOpMaIuei.

OIIK-1.2. Ananusupyer
TEH/ICHIIUM Pa3BUTUS

Brnademv HaBBIKAMU OLCHKH Ka4dcCTBa
CI)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX CHUCTEM, - HaBbIKaMU

HayYHBIX UCCIIC/OBAHUI 1 DKCIIEPUMEHTAILHOTO OIpEACIICHUS
UCII0JIb30BaTh U 6
MPHMEHSTH IPaKTHYECKUX PA3PAbOTOK B | (husmKo- XUMHYECKUX [1apaMeTpOB
u30panHoi cepe CUCTEMBI; - HAaBBIKAMHU ONPEIECIIECHUS
byHIaMeHTaNIbHBIC U .
MPHKTATHBIC Npod)eCCHOHATBHOM (U3HYECKUX BEIMYMH AHATUTHYCCKUMH U
MEILIHCKHE ACATEIBHOCTH, (POPMyYITUPYET rpaduyecKuMu METOAaMH o
i MHHOBAllMOHHBIC SKCIIEPUMEHTAIBHBIM JaHHBIM B TH
€CTECTBEHHOHAYYHBI p a obrac
. NPE/UIOKEHUS UL PCIICHUS | GHOMH)KEHEpUH,  OHMOMH(POPMATUKU U
HOCTAHOBKH H HCCTaHAApTHBIX 3a/1a4, CMEKHBIX JUCLUIUIMH (Monyein).
perenus HCTIOTIB3Ysl YTTyOICHHYIO AHanu3MpoBaTbHAYYHO-TIOYJIIPHYIO
oOLIeHAYYHYIO U TUTEPAT
CTaH/IapTHBIX U Iy patypy.
METOJUYECKYIO
MHHOBAIIMOHHBIX
CHEIHAJIbHYIO TIOJTOTOBKY.
Jafat OIK-1.3.C
. -1.3. Cnocoben
npodeccHonanbHOi rarmposas Ymemsv  (opMynupoBaTb  BBIBOABI U
NEATEILHOCTH ) OLICHUBATh COOTBETCTBUE TOJIYYEHHBIX
OpraHHU3O0BBIBATH U JAHHBIX  TEOPETUYECKUM  IIPOTHO3aM.
IIPOBOAUTH HAYyIHO- [TpumensaTsb OCHOBHBIE
HCCIICI0BATENIBCKUE PAOOTL | crHeluanu3upOBAHHbIE 3HaHUS

B 00J1aCTH OMOTEXHOJIOTHH,
MIPOBONTH KOPPEKTHYIO
00paboTKy pe3yJIbTaToOB
HKCIIEPUMEHTOB U JIeJIaTh
000CHOBAHHBIE 3aKJTFOUCHHS
1 BBIBOJIBL.

(yHIaMEHTalIbHBIX  pa3/enoB: (U3UKO-
XUMHUYECKME U XHMUYECKHE METOJbI
aHayM3a 175 pa3paboTKH, UCCIeI0BaHUN U
9KCIIEPTU3bl. AHAIM3UPOBATH PE3YJIBTATHI.
CpaBHMBaTh  METOJBI. [IpumenaTH
MaTEMaTHYECKHE METO/IbI U OCYILIECTBISAET
MaTeMaTHYecKyl0o 00pabOTKy JaHHBIX,
MOJyYEHHbIX B XOje HaOJroJeHuil B
o0nactu OMOUHKEHEpUH,
OMOMH(DOPMATUKU U CMEXKHBIX JTUCIUIUIMH
(Momymneit). CocTaBisATh IIJIaH MPOBEICHUS
HCCIIEI0OBaHUSI.




2. TpeGoBaHusi K pe3yJibTaTaM OCBOCHUSA Y4eOHOM M CHUININHBI

2.1. Tuns3agaynpodeccuoHaILHONACATEIbHOCTH

3amaun

MPEToIaBaHusl YICOHOU JUCITUTIIINHBI
1. Hayuno-uccneoosamenvckas

2.2. IlepeyeHb KOMIETEHIIMA, MHANKATOPOB JAOCTHKEHHSI KOMIIETCHIIUI H

UH/IEKCA TPYAOBO PYHKIUU

npoecCHOHaTbHON  IeATeTLHOCTH,

KOTOpBIE

JICXKAT

B OCHOBC

U3zyuenue yuebHoU OucyuniuHvl HaANPAasIeHo Ha GOPMUPoOsaHue y 00yYarouuxcs

credyrowux — yuusepcanvHvlx  (VK),  obwenpogeccuonanvnvix  (OIIK)  u
npogheccuonanvhvix (I1K) xomnemenyuii:
No Homep/ unnexc Howmep unaukaropa | UHnpekc [Tepeuenb Orne”ouH
/11 KOMIIETEHIINH C KOMIIETEHIINH C TPYAOBO MPAKTUYCCKUX bIE
CoJIepIKaHuEM cojepkanueM (Wid | GYHKIUHU U HaBBIKOB I10 CpeacTBa
KOMITETCHIHH (MM €€ YacTH) ee OBJIAJICHHIO
€€ 4acTH)/Tpy10BOM COJICp)KaHUE | KOMITETCHITUCH
byHKITUN
1 2 3 4 5 6
1. OIIK-1. Criocoben OIIK-1.1. B/01.7 Hapsikamu THHOBEIE
HCIIONB30BATh U Hcnonp3yer 3HaHHS Boinonnenne | Monenuposaus pacyeTsl.
0 COBDEMEHHBIX q)yH,Z[aMeHTaJ'ILH OCHOBHBIX ITPOLECCOB
NIPUMCHATD p BIX HAYYHBIX | TPEACTOSIIErO
bynnamentanpHble n | AKTYAJIBHBIX HCCIICI0BAHUMA B | MCCIEOBAHMS C LEIbIO
HpI/IKHaI[HBIe HpO6JI€MaX, obnacTtu Bbl60pa METOA0B
MEUIIHHCKHE OCHOBHBIX MEIULHUHBI U WCCIeIOBaHus 1 (WIIN)
b
OuoJIOruu CO3JIaHUSI HOBBIX
€CTECTBEHHOHAy4Hbl | OTKPBITHAX 1 METOIHK
¢ 3HAHMS JUIS METOA0JOTHUECKHUX '
IMOCTaHOBKH U pa3paboTkax B
peleHus obnacTtu
MHHOBAIIMOHHBIX CMCXKXHBIX HAyK,
npodeccronanpaoi | MEOKAUCHUITAHAPH
AEATEIbHOCTH BIC CBA3H 1

CIIOCOOEH UX
MIPUMEHSITH TTPU
pelIeHnu 3a1aq
npogecCuoHaNIbHON
JeSITebHOCTH.
OIlK-1.2.
AHanusupyer
TEHICHIINH
Pa3BUTUS HAYYHBIX
HUCCIIEIOBAaHUN U
MIPAKTUIECKHIX
pa3paboToK B
n3OpaHHOU cdepe
npodecCuoHATBHON
JeSITeNIbHOCTH,
dbopmynupyer
WHHOBAIIMOHHBIE
MPEJUIOKEHUS JUIST




pelieHus
HECTaHIapTHBIX
3a/1a4, UCIOJB3Ys
yIIIyOJICHHYIO
OOIICHAYYHYIO U
METOMYECKYFO
CHEIHATLHYIO
MOJITOTOBKY.

OIIK-1.3. Cnocoben
TUTAHUPOBATh,
OpPraHU30BBIBATH U
MPOBOJIUTH HAYYHO-
HCCIIeIOBATEILCKUE
paboThl B 00J1aCTH

OHMOTCXHOJIOTHUH,
IIPOBOIUTH
KOPPEKTHYIO
00paboTKy
pe3yJIbTaTOB
9KCIIEPUMEHTOB U
JieaTh
000CHOBAHHEBIE
3aKJIFOYCHUS U
BBIBO/IBI.

n/a

Homep/ unnexc
KOMIIETEHIINH C
coJiep>KaHuEM
KOMITETCHITNH (WK
€e 4acTu)/Tpy10BOM
byHKIIHN

Howmep unaukartopa

KOMIICTCHIINHU C

coJiep>kaHueM (UiIu

€€ YacTH)

WNunexce tpy-
JOBOH (PyHK-
LIUU U €€ CO-
JepyKaHue

Ilepeuenn
MPAKTUYECKUX
HABBIKOB I10
OBJIAJICHUIO
KOMIIETEHITIEH

Oruenoun
ple
CpencTBa

3. Conepxanue padoyeil nporpaMmbl
3.1 O0bem yueOHO# JUCHMILUIUHBI (MOYJIs1) M BU/bI YUeOHOI padoThI

Bcero CemecTtpsl
Bua y4ue6noii padoTsI Hacos/ Nel Ne 2 Ne3 Ned
3a4YeTHBIX
equuun | YACOB | YAcOB | 4YacoB | 4YacoB
1 2 3 4 5 6

KonrakTHasi pab6ora (Bcero), B Tom 250/7.2 7 7 71 46
qucie:
Jlexruu (J1) 7212 20 20 20 12
[Tpaktuueckue 3ansatus (I113) 187/5,2 51 51 51 34
CamocrodTenbHas paboTa 00ydaroierocs 137/3.8 37 37 37 26
(CPO)
Iloozomoeka k 3anamusm (113) 70/1,9 20 20 20 10
Iloozomoeka k mexywjemy KoHmpo.o 10 10
(ITTK) 40//1,1 10 10
Iloozomoeka Kk npomeHcymoyHomy 7 6
xoumpoaio (I111K) 27/0.8 ! !




Bun 3auer(3) 3 - 3 - -
IPOMEKYTOY

Hoif sx3amen () 36/1 - - ' 30
aTTecTalun

UTOI'O: Jac. 432 108 108 108 108
Oo0man

TPYAOEMKOC | 3ET 12 3 3 3 3
Tb

3.2. Ilepeuenb pa3aenoB yueOHOI

ANCIUIIJINMHBI M KOMHeTeHHI/Iﬁ C

YKa3aHUuEM COOTHECCCHHLIX C HUMHM TEM pPa3jic/jioB TUCHHUIIJIHHBI

HNnnex
c
Kom
nert
€HIUH

HaunmenoBanue
pa3nesia ydeOHoi
JACHUATINHBI

Coneprxanue pasjesna B JUIAKTUICCKAX SMHUIAX (TeMBI
pazzienon)

1 2

3

4

OIIK-
1 1

JIMHENHAS U
BEKTOPHAS
AJITEBPA.

Matpuusl u neiictBus Hag HUMHU. ONpenenuTenu, X CBOMCTBA U
Bbluncienue. ObpatHas marpuua. Paur maTtpulipl, Teopema o
6azucHoM MuHope. [loHsTHE N-MEPHOTO BEKTOPHOTO MIPOCTPAHCTBA.
JInHEeNHO 3aBUCUMBIE U JIMHEMHO HE3aBUCUMBIE CCTEMBI BEKTOPOB,
0a3uc BEKTOPHOIO MPOCTpaHcTBa. CHCTEMBI JINHEHMHBIX YPaBHEHUH U
ycioBus ux coBMectHocTu. Teopema Kponekepa-Kanemu.
Pemienue cucrem JIMHEHHBIX anreOpanyeckux ypaBHEHUH:
MaTpuuHbIA MeTo, MeToa Kpamepa, Mmeton ['aycca. 3anuch penienus
OJTHOPOJIHOM CHCTEMBbI JMHEHHBIX alreOpanyeckux ypaBHEHUH ¢
MIOMOILIBIO QYHIAMEHTAJILHON CUCTEMBI pelieHuid. BekTopbl u
olepauuy Haj HUMH. Harpasistonye KOCUHYCBI, ITPOEKLHs BEKTOpa
Ha OChb JApyroro Bekropa. [loHATne KoummHeapHOCTH, PAaBEHCTBA U
KOMILIaHAPHOCTH BEKTOPOB. CKaJIIPHOE, BEKTOPHOE U CMELIAHHOE
IIPOU3BEICHUS BEKTOPOB, X CBOMCTBA M BBIYUCIICHUE UEPE3
KOOpAMHATHI COMHOXUTENEHN. [IocTpoeHne MaTeMaTHYeCKUX
MOJIEJIEN € UCMOIB30BAHUEM BEKTOPHOT'0, CKAJSIPHOTO U CMEIIAHHOTO
NpOU3BEACHUH (BBIUMCIICHHUE IO 1 TapajuiesiorpaMma, o0bema
napaienenureaa, padora, Ipou3BoIUMast CHIION 10 MEPEMELICHUIO
MaTepualibHOM TOYKH, MOMEHT cuibl). [IpumeneHue B

OIlIK-

AHAJIMTUYEC
KAA
I'EOMETPUHAI.

[TonsiTne 00 ypaBHEHUH JIMHUM HA TNIOCKOCTH U TOBEPXHOCTH B
npoctpascTie. [losgpHas 1 1ekapToBa NpsSMOYTrOJIbHAsl CUCTEMBI
koopauHat. CBs3b Mexay HUMH. [IpeoOpazoBanus eKkapToBOH
CHCTEMBI KOOPUHAT (ITapaljIesIbHbIN IEPEHOC U MOBOPOT OCen
koopauHar). [Ipsimast Ha TIIOCKOCTH U CIIOCOOBI €€ 3aJaHusl.
PaccrosiHuE OT TOUKM 110 TpssMO. B3anMHOe pacnionokeHne npsiMbIX
Ha TI0CKOCTH. [1110CKOCTh B MPOCTPAHCTBE M CIIOCOOBI €€ 3a/1aHMHS.
PaccrosiHue oT To4kM 10 II0CKOCTH. B3anmHoe pacnionoxenue
IUIOCKOCTEH B mpocTpancTse. [IpsMast B mpocTpaHCTBE U CIIOCOOBI ee
3anaHus. B3zanMHoe pacnosoxkeHue nNpsiMoii U MI0CKOCTH B
npoctpaHcTBe. KpuBble BTOpOro nopsiika U UX CBOKWCTBA.
[ToBepXHOCTH BTOPOTO MOPSIJIKA, UX XapaKTEPUCTUKU U CIIOCOOBI
noctpoenus. [Ipukiaasble 3agaun.




OIIK-

TEOPUA
ITPEAEJIOB

Hucnoseie MHOXkecTBaA. [locnenoBarenpHOCTH. BepxHue u HUXKHHE
rpaHu MHOKecTBa. [IpeenbHble TOUKH MHOXECTBA, OKPECTHOCTH
ToukH. [Ipenen yncnoBom nocaen0BaTeIbHOCTH. ENMHCTBEHHOCTh
npenena. OrpaHUYeHHOCTh CXOSAIIEHCS] Y CIIOBOM
nocnenoBarenbHocTU. CylecTBOBaHUE MIPeiea MOHOTOHHOM
OTpaHUYEHHOM Moce0BaTeIbHOCTU. ApudmMeTnyeckue 1eHCTBUs
HAaJl 110CJIE0BATEIbHOCTAMHU, UMEIOUIMMHU nipeses. TeopeMa o
npesieIbHOM NEPEexXo/ie B HEPABEHCTBAX. U IOCTATOYHOE yCIOBHE
CyIIECTBOBaHUSI KOHEUHOTO mpenena.. Yucio "e".

[Tonstue pynkuuu, cnocoOsl ee 3aganus. CioxHbIe QYHKIUH.
OnemenTapHbie GyHKIMU. [[Ba onpeneneHus npenena GyHKINH B
touke. [Ipenen pynkuru Ha 6eckonedyHocTu. OTHOCTOPOHHUE
npeznensl. OrpaHn4eHHOCTh (YHKIMU, UMEIOLIeH TIpeed.
beckoneuno manbie pyHKIIMU U UX cBoiicTBa. [IponsBeneHue
O0eckoHeYHO MabIX (pyHKIMNA. YacTHOE OT JesieHus 0ECKOHEYHO
Masiol GyHKIUU Ha (QYHKILHIO, UMEIOUIYIO MPees, OTIIMYHBIA OT
nyJs. [lpenen cymmsl, mpon3BeIeHUs U YaCTHOTO (DyHKLIUU.
[Tepexon k mpeneny B HEPABEHCTBAX. 3aMevaTeIbHbIE MPEEIbl.
CpaBHeHrEe 0€CKOHEYHO MaJbIX (PyHKIWH. DKBUBAJIICHTHBIC
0ecKOHEYHO MaJible. 3aMeHa 0ECKOHEYHO MAaJIbIX SKBHUBAJIEHTHBIMU
IpY BBIYUCIICHUH TIpeenoB. beckoneuno Gonpmme GpyHKIUN.
CBs13b Mex 1y 6€CKOHEYHO OOIBIIUMU U OECKOHEYHO MaJIbIMU
(GyHKIHAMU.

HenpepriBHOCTh dyHKIIMN. HempepbIBHOCTH OCHOBHBIX
arieMeHTapHbIX (PpyHKuMHA. CBONCTBA HENPEPHIBHBIX B TOUKE
(GYHKIMI: HEPEPBHIBHOCTD CyMMBbI, IPOU3BEEHUS, YACTHOTO.
Touku pa3pbsiBa QyHKIUU U UX Kiaccudukamms. HempepblBHOCTH
¢yHkun Ha oTpe3ke. CBOMCTBA HEMPEPHIBHBIX HA OTPE3KE
(GYHKIMN: OrpaHUYEHHOCTbh, CYIIECTBOBAaHHE HAaUOOJIBIIETO U
HAaUMEHBIIETO 3HAUYEHUH, CyIlIeCTBOBAaHUE MPOMEKYTOUHBIX
3HayeHui. CBOMCTBO MOHOTOHHOM QyHKIMHU. OOpaTHas QyHKIMS U
ee HenpepbIBHOCTD. [IpukiaHblie 3a1a4H.

OIIK-

JTINODOEPEHLIN
POBAHUE
®YHKINH.

IIpon3BoaHas, €€ TeOMETPUUYECKUN U MEXaHUYECKUN CMBICIL.
[Tpon3BoiHAs CyMMBI, IPOU3BEICHHS U YaCTHOTO (0030p TeopeM
IIKOJIBHOTO Kypca). Y paBHEHHE KacaTeabHOW U HOpMaJu K
r1ockoi kpuBoi. [IponsBoanas crnoxxnoi ¢pyHkimu. [IponsBogHast
obpartnoit ¢pynkuuu. [IponsBoaHas aneMeHTapHON (DYHKITHH.
Tabnuua npousBogHbIX. A depeHupyemMocTs QyHKIHIH.
HenpepriBHocTh tuddepenuupyemoit pynkunu. uddepenuuman
¢ynkuuu. CBs3b ¢ pon3BoAHOM. ['eomeTprueckuii cMbIca
nuddepennmana. UuBapuantHocts hopmel nuddepenimana.
[Tpumenenue nuddepennnana B mpuOIMKEHHBIX BHIUUCICHUSX.
[TponsBonHas u qudQepeHran BHICIIUX TOPSAKOB.
[Tapamerpuuecku 3a1anHble QyHKINU U UX AUPHEpEeHIHPOBAHUE.
JuddepenunpoBanue GpyHKINH, 3aJaHHON HESBHO.

Teopemsr @epma, Posus, Jlarpanka, Komu. Packpeitue
HeolpeaeneHHocTel, npasuio Jlonurans. ¥YcnoBrue Bo3pacTanus U
yoObiBaHus QyHKIMA. Touku 3KcTpemyma. JloctaTouHble mpu3HaKu
MakcUMyMa U MUHUMyMa. OTbICKaHHE HauOOJIBIINX U
HAaUMEHBIINX 3HAYEHUI HENPEPHIBHON Ha OTpe3Ke QyHKIUH.
HccnenoBanre Ha MAKCUMYM U MUHHUMYM C ITOMOLIBIO
MIPOU3BOIHBIX BBICIINX

nopsakoB. MccnenoBanne GyHKIMNA Ha BBITYKIOCTh U BOTHYTOCTb.
Touku nepern6a. AcumnToThl KpuBod. O011as cXxeMa NOCTPOEHUs
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rpaduka.

OIIK-

OYHKINHU
MHOI'X
ITEPEMEHHbIX

YacTHbIe MPOU3BOIHBIC U TIOMHBINA U GepeHnan §.M.11.
JuddepennupoBanue cioxubix ¢.m.1. KacarenbHas INIOCKOCTh U
HOpPMAaJTh K TIOBEPXHOCTH. YacTHBIC TPOU3BOIHBIC BBICIIIUX
HOPSIKOB. DKCTpeMyMbI (.M.11. JIocTaTouHOE yCI0BHE IKCTpEeMyMa
(6e3 moka3zatenbcTBa). OTHICKAHUE YKCTPEMAaTbHBIX 3HAYCHUI B
3aMKHYTOH 00JIaCTH.

OIIK-

NHTEI'PUPOBA
HUE

KomruiekcHbie uncna v apuMeTHIeCKue ISHCTBUS HAJl HUMU.
TpuronomeTrpuyeckas ¥ nokaszaTesibHas (opMa KOMIUIEKCHOTO
yucia. V3Binedenre KOpHs N-0i CTENEHU U3 KOMILIEKCHOIO YUCIa.
ITepBooOpaznas. HeonpeaeneHHbI HHTETPAl U €r0 CBOMCTBA.
Tabnmua ocHoBHBIX opmyt. [Ipocreiime npuemsl
MHTETPUPOBaHUS. 3aMeHa MepeMEHHON, UHTETPUPOBAHUE 110
qacTsIM.

OcHoBHas TeopeMa anredpsl (6e3 gokazaTenbcTBa). Paznoxenue
MHOTO4YWICHOB Ha MHOXKUTENH. Paznoskenne npoOHOM
palroHaIbHOU Apobu Ha mpocTeiiiue apodu. MHTerpupoBanue
npocTedmmx podeid. IHTerprupoBanre palioHAIBHBIX (QYHKIUH.
HuTerpupoBanue BIPAXKEHU, COIEPKAIINX TPUTOHOMETPUUIECKUE
U UpparoHaIbHbIe (QyHKITUH.

MatemaTtuueckue MOJEN HEKOTOPBIX 3a71a4 TEOMETPUU U
MEXAaHUKH C UCII0JIb30BAHNUEM OIPEEIEHHOT0 HHTETpaa.
Ornpeznenenue onpeaeneHHoro narerpaina. Teopema
cymectBoBaHus (06€3 goka3arenabcTBa). OCHOBHBIE CBOMCTBA
omnpeneneHHoro unrterpana. Teopema o cpeanem. OnpeneneHHbII
WHTErpaJl ¢ IEPEMEHHBIM BEPXHUM IIPEACIIOM U €r0 IPOU3BOAHAS
no BepxHemy npeneny. ®opmyna Hetorona-Jleitonuia. 3amena
MepEMEHHON 1 HHTETPUPOBAHUE TI0 YACTSM B OIMPEICICHHOM
uHTerpane. HecoOCTBeHHBIE MHTETPAIbl OT HEOTPAHUYEHHBIX
GbyHKIMA 1 ¢ OECKOHEYHBIMHU TIpeieamMu. TeopemMbl CpaBHEHHUS.
AOCOmIOTHAS U YCIOBHAS CXOUMOCTb.

OIlIK-

ITPUJIOXXEHUA
OITPEAEJIEHH
oro
HNHTEI'PAJIA.

I'eomeTpuyeckue NpUIOKEHUS ONPEACICHHOIO UHTETpaia
(BBIUMCIIEHUE TUIOIIAU (GUTYD B JEKAPTOBBIX U MOJSPHBIX
KOOPJIMHATAaX, JUIMH KPUBBIX, 00bEMOB).

OIlIK-

JTUODOEPEHLIN
AJILHBIE
YPABHEHUS

OcHOBHBIE IOHATHUS TEOpUH U PEpEeHITNATBHBIX YPAaBHEHHUH.
VpaBuenus 1-ro nopsiaka. Teopema cymectBoBanus (6€3 10K-Ba).
[TonsiTHEe 0cOOOrO penieHns. YpaBHEHUs C pa3AesoIUMUCs
MEPEMEHHBIMH, OTHOPOIHbIE JINHEWHbIE YPAaBHEHUS U ypaBHEHUS
bepuynnu. YpaBHeHUs B MOTHBIX Tu(epeHImanax.
JuddepennunanbHble ypaBHEHUS BBICIINX MOPSAKOB. 3a1aya
Kommu. ITonsiTue o kpaeBbIx 3ajauax A auddepeHnnanbHbIX
ypaBHeHUH. TeopemMa CylmecTBOBaHUS U €IMHCTBEHHOCTH PEUIEHUS
3agaun Komm (6e3 nok-Ba). [loHsTHE 00I1IEro 1 YaCTHOTO PELIeHHUS.
JuddepennunanbHble ypaBHEHUS BBICIINUX MOPSAKOB,
JIOTTYCKAIOIIME TIOHMKEHHE MTOPSJIKA.

Jluneitnsle nudepeHnanbHbIe YpaBHEHHS N-TO TOPSAKA.
Juddepennmanbable ypaBHeHMs B pusuke, 6uosnoruu, 6Mopusuke.
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OI@K- | PAAbI Yucnosele pAabl. 3HAKOIOCTOSHHBIE M 3HAKOIIEPEMEHHBIE PSIbI,
9 1 HCCJIEIOBAHHUE UX CXOAUMOCTH. OYHKIIMOHATIbHBIE PAJIBL.
Crenennsle psiabl. Paguyc cxogumoctu. 'apMoHndeckuil aHamus.
Tpuronomerpuueckuii psig Pypse.
3.3. Pazmennl y4eOHOl OUCHUILIMHBI (MOAYJsl), BHABI Yy4eOHOI
HEeATCJIbHOCTH U (l)Ole)I KOHTPOJIA
Buab1 yuyeoHoii
g AeITeIbHOCTH,
o/ § HaumenoBanue pasjaena BRJIIOYAas ®opMbl TEKyLIEr0
e s Y4eOHO TUCUUIIMHBI CaMOCTOSITC/ILHY IO KOHTPOJISl yCIIeBAEMOCTH
@ (Mmomyuis) paboty oby4arouterocs (no neoenam cemecmpa)
z (B yacax)
J | II3 | CPO |Bcero
12 3 4 S) 6 7 8
1 |1 JIuHeiHas U BEKTOpHAs 12 o4 17 53 | KOHTPOIIbHAS pabora,
anrebpa MIMCbMEHHOE TECTUPOBAHUE
2 |1 AHanutuyeckas reoMeTpus 8 27 | 20 g5 | KOHTpOJbHAS pabora,
MMCbMEHHOE TECTUPOBAHUE
312 Teopus npeznenon 8 on | 15 47 | KOHTpOJbHAS pabora,
MMCbMEHHOE TECTUPOBAHUE
4 |2 JuddepenurpoBanue 10 | 24| 15 49 | KOHTPOIbHAS pabora,
byHKIMHA [IMCbMEHHOE TECTUPOBAHUE
5 |2 DYHKIUHA MHOTHX 5 3 7 1o | KoHTpOIBHAA paborta,
NIEPEMEHHBIX IIMCbMEHHOE TECTUPOBAHHE
6 |3 WNurerpupoBanue 16 | 30 | 17 63 | KOHTpOJIbHAS pabora,
IIMCbMEHHOE TECTUPOBAHHE
7 13 [IpunosxxeHus onpeneneHHoro 4 21 | 20 45 | KOHTpOIIbHAs paborta,
MHTErpaa. MMCbMEHHOE TECTUPOBAHHE
g |4 Juddepenunanbble KOHTPOJIbHAS pa0ora,
YpaBHEHHUS MIMCbMEHHOE TECTUPOBAHHE
8 18 | 14 40
g |4 Pt KOHTPOJIbHAS pabora,
IIMCbMEHHOE TECTUPOBAHUE
4 16 | 12 32
JK3aMeH 36 YCTHBIE  OIIPOC, NMCBMEHHBII
OTBET Ha OmiIeT
HUTOTO: 72 187 | 137 432
3.4 HazBaHue TeM JIEKIUI U KOJIHYECTBO YACOB 110 CeMeCTPaM U3yYeHUsA
Y4eOHOM JUCUMIIJIMHBI (MOYJIs1)
Kou-
n/Ne | Hazpanue Tem NeKuii yaeOHOM JUCIIUILTUHBL (MOTYIs) BO
4yacos
1 2 3
1 cemectp
1. | Matpuust u gefictust Hag HUMH. OIPEIUTENN, X CBOUCTBA U BBIYHCIICHHE. 2
2 | Obparnas MaTpuua. PaHr MaTpHIibl, TeOpeMa 0 6a3UCHOM MHHODE. 2
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IToHATHE MHOIOMEPHOI'O BEKTOPHOI'O ITPOCTPAaHCTBA. JINHENHO 3aBUCUMBIE U

3. | TMHEHHO HEe3aBHCHUMBIC CHCTEMBI BEKTOPOB, 0A3UC BEKTOPHOTO MPOCTPAHCTBA. 2
BexkTopsl. Koopaunats! Bekropa. Onepanuy Hajl BEKTOPAMH.
4 CucreMbl TUHEMHBIX YPAaBHEHUH U YCIOBUSA UX COBMECTHOCTH. Teopema 2
" | Kponekepa-Kanemnn.
MeTo/bl pelieHus: CUCTEM JTMHEHHBIX anre0panyecKux ypaBHEHHIH:
5. | matpuunslii Meto, metoa Kpamepa, meron I"aycca. 2
6 3anuch peleHus: OJHOPOJIHON CUCTEMbI IMHENHBIX aNre0panyecKux 5
' | ypaBHeHu# ¢ nomMoupio QyHIaMEHTaIbHOW CUCTEMbI PELICHHI.
BexTops! 1 onepanuu Hag HUMH. Hanpasiisromye KOCUHYChI, TPOEKIIHS
BEKTOPA Ha OCh JPYroro Bekropa. [loHsTHe KOUIMHEAPHOCTH U
7. | xoMIUTaHAPHOCTH BEeKTOPOB. CKAISIPHOE, BEKTOPHOE ¥ CMEIIIAHHOE 4
MIPOU3BEICHUS BEKTOPOB, UX CBOICTBA U BHIYUCIICHUE YePe3 KOOPAUHATHI
COMHOKHTEJICH.
[TocTpoeHne MaTeMaTHUECKUX MOJIENIEN C UCTIOJIb30BAaHUEM BEKTOPHOTO,
CKaJISIPHOTO ¥ CMEILLIAHHOTO MTPOU3BEACHUHN (BBIUUCIIEHNE TUIOIIA U T1a-
3 palieniorpamma, TpeyroibHUKa, 00beMa Mapalijiesenunena, MupaMuibl, 4
" | pabota, mpou3BOAMMas CUJION 110 MEPEMEIICHNUI0 MaTEPUAIbHON TOUKH,
MOMEHT CHJIBI).
WTOI'O 3a 1 cemectp 20
2 cemecTp
9 [Tonsitue pynkuuu, cnocoOwl ee 3aganus. CloxHbIe QYHKIIUH. DIIeMEHTapHbIe 9
" | ysKkIHM.

10 [TocnenoBarensHOCTH. [Ipeaen uncnoBoii mocneaoBaTeIbHOCTU. AOCONIOTHAS 9
BEJIMYMHA YHCIa.

11 [Tpenen ¢pynkunu. beckoHeuHo Mainble (PyHKIMH, OECKOHEYHO OOIbIINE 5

" | @yHKIMY U UX CBA3b.
12 OcHoBHBIE TEOPEMBI O IIpefeax. 3aMeuaTelbHble npeaeinsl. CpaBHEHNE 5
" | 6ECKOHEUHO MaJIbIX.

13. 3ameuarenbHbie penensl. Yucno e. CpaBHeHHE 0€CKOHEYHO MAJIbIX. 2

14 3aauy NpUBOAAIIME K IOHATHIO TPoU3BoIHON. [Ipon3BoaHas pyHkumu, ee 2
TEOMETPUUYECKUN U MEXaHUYECKUI CMBICIIBI.

15. | OCHOBHEIC TEOPEMBI O MPOM3BOLHBIX. 2
HccnenoBanue ¢pynkimii. O0mas cxema ucciae1oBaHust QyHKIUHA U

16. | mocrpoenus rpaduka. YpaBHEHUs KacaTeIbHOW U HOPMAJIH K rpaduky 2
byHKIIUN

17. Huddepenuman Gpynkun. CBa3b ¢ IpoU3BOAHON. [ 'eoMeTpudeckuii cMbICI 5
nuddepennmana. MaBapuanTHOCTh hopmbl nuddepennmana
YacTHble MPOU3BOIHBIE U TOMHBIN AuddepeHnnan §.M.1.

18. HuddepenumpoBanue cI0XKHBIX ¢.M.11. YacTHbIE TPOU3BOIHBIE BBICIIUX 5
HOpPsAKOB. DKCTpeMyMsbl (.M.11. JlocTaTouHoe yciaoBHe 3KcTpemyMa (6e3
JTIOKA3aTeNIbCTBA).

WTOI'O 3a 2 cemectp 20

3 cemecTp
KommuiekcHble uncna u apupmMeTnieckue JeicTBUS HaJl HUMHU.

19. | TpuroHomerpuyeckas u mokasareinbHas (PoOpMa KOMIUIEKCHOTO YHCIIA. 2
W3BnedeHne KOpHs N-0M CTENEHHU U3 KOMIIEKCHOIO YUCIIA.

20 [TepBooOpaznas. Heonpenenennslii uHTErpai u ero cBoiicra. Tabmuia 5

OCHOBHBIX (hOpMYyII.
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21 Henocpencreennoe unrerpupoBanue. Meros 3aMeHsl iepeMeHHoU. Meroz 6
' | MHTErpUpOBaHUs 110 YACTSIM.
29 [TonsiTHE ONPENEIIEHHOTO UHTErPajla U €ro reoMeTpuueckuii cmeicia. CBoiicTBa 2
' | onpenenenHoro uHTEerpana. @opmyna Hetotona Jleitoauna.
23 MeTo/1b1 UHTEIPUPOBAHUS ONPEIEIIEHHOI0 UHTErpasa. 2
24 HecoOcTBeHHBIE MHTErPAIBI. 2
o5 | 'eomerpudeckie mpuiIoKeHUs ONPEEICHHOr0 HHTEerpaa. 4
WTOI'O 3a 3 cemectp 20
4 cemecTp
26 3ajgauu, npuBosIue K AudpdepeHIranbHbIM ypaBHeHUsAM. OCHOBHBIE 5
' | monsaTus Teopun 1uphepeHINATbHBIX YPAaBHECHHA.
Huddepennmanbapie ypaBHeHUs 1-ro mopsiaka. Teopema cymectBoBanus (6e3
27 nok-Ba). [lorsarue ocoboro pemenus. Juddepennpansapie ypaBHEHUS C 4
pa3esIoIIUMUCS IEPEMEHHBIMU, OJIHOPO/IHBIE JINHEHHbIC YpaBHEHUS U
ypaBHeHus1 bepHyun.
Juddepenumanbable ypaBHEeHHs BhICIIUX NopsakoB. 3aaaya Komm. [Tonstue
28 0 KpaeBbIX 3a1auax st AuddepeHnnanbHbIX ypaBHeHni. Teopema 4
" | cyliecTBOBaHMS U €IMHCTBEHHOCTH perieHus 3a1aun Komu (6e3 10k-Ba).
[ToHsiTHE OOIIETO U YACTHOTO PEIICHUSI.
Juddepenumanbable ypaBHEHHs BBICIINX OPSAIKOB, JOIMYCKAOLIHIE
29 MOHM)KEHUE MOPsIIKa. 5
" | JIuneitnsle nuddepeHnranbHble YpaBHEHUS N-TO MOPSIKA.
JuddepenumanpHble ypaBHeHUs B Gu3MKe, Onosioruu, buopusuke
HUTOTI'O 3a 4 cemectp
12
HUTOI'O: 72

3.5. Ha3BaHue TeM NMPAaKTHYECKHX 3aHATHH B TOM YHCJIE NMPAKTHYECKOH

NOoArOTOBKH H KOJUYECTBO YacoB II0

AUCHMILTHHBI (MOYJIfA).

ceMecTpaM M3y4YeHHsl Y4eOHOH

O0bem no cemecTpam
n/ Ha3Banune TeM npakTuyecKkuXx 3aHATHI 0a30BOil YacTH
Ne aucuInHbI 10 ®T'OC u GopMBbI KOHTPOJISI Beero Ne
JacoB Cemectp
1 2 3 4
1 Matpuubl. OcHoBHbIE onpezeneHus u MTOHSITHSL. 3 1
' TpancnoHMpoBaHNE ¥ YMHOKEHHE MATPHIL.
2. Onpenenurenu 2-ro u 3—ro nopsaka. CBoicTaa. 3 1
3 Pemenne cucreM nuHENHHBIX ypaBHEHUH MeETOJIOM OOpaTHOM 3 1
MaTpHILIbI.
4, Pemrenne cucreM nuHeNHbIX ypaBHeHU MeToaoM Kpamepa. 3 1
5 Pemenne cucreM nuHENHHBIX ypaBHEHUH MeETOJIOM OOpaTHOM 3 1
MaTpHILIbI.
6. Pemrenne cucreM nuHeNHHBIX ypaBHEHUN MeTo10M Kpamepa. 3
7. Cucrema nuHeiHbIX ypaBHeHu. Meton ["aycca. 3 1
8 Bextoprl. Omnepanun Haj Bektopamu. CuHCTEMBl KOOPAMHAT. 3 1
' Koopaunatsl BekTOpa.
9 CkansapHoe IIPOU3BEICHNUE. Bekroproe IIPOU3BE/ICHHUE. 3 1
' CMmenianHO€ IPOU3BENICHUE.
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10.

IIpsiMas Ha mIockoctu. Pa3nuuHble BUBI YPAaBHEHUM IPSIMOU Ha
IJIOCKOCTH. PaccrossHue OT TOuykd 10 TmpsMon. BsaumHoe
pacrnoa0KEHUE MPSMBIX.

11.

[InmockocTs B mpocTpaHcTBe. PasnuyHbie BUABI YpaBHCHHA
mwiIockoctu. PaccTtosgHue OT TOYKH 10 IUIOCKOCTH. B3aumHoOe
PACIIOJIOKEHUE TIIIOCKOCTEH.

12.

IIpsmag B mnpocTpancTBe. Buasl ypaBHEHHMI IpsIMOM B
IIPOCTPAHCTBE. B3auMHOE pacnonokeHue ABYX IPSIMBIX, NPSAMOM
U IJIOCKOCTH B IIPOCTPAHCTBE.

13.

KpuBbie BTOpOro mnopsaka: 3yuIHIC (OKpPYKHOCTb), rumepOoia,
napabona, - M WX XapakTepUCTUKH. llpuBeneHue ypaBHEHHS
KPUBOM BTOPOTO MOPSAJIKa K KAHOHUYECKOMY BUJY.

14.

OcHOBHBIE 3JI€MEHTapHBbIC (YHKIIMHM, UX OCHOBHBIC CBOWCTBA W
rpaduKH.

15.

UucnoBas mocienoBaTenbHOCTh. [Ipenen ¢dynkuuu. Ilpenen Ha
6eckoneyHocTU. OTHOCTOPOHHUE IPEIEIbI.

16.

[lepBBlii M BTOpOI 3amedaTeNbHBIE Mpeaenbl. HempepbBHOCTH
¢dbyskumu. Toukn pa3pbiBa QYHKIMH U X KIACCHUPUKAIHS

17.

HpOI/ISBO,I[HaH CYMMBI, ITPOU3BCACHUS U HACTHOTI'O.

18.

VYpaBHeHUE KacaTeIbHOW U HOPMAJIU K IJIOCKOW KPUBOM.
[TponsBomHas cinoxuaoi ¢pynkuu. [IpousBoanas oOpaTHOH
byHKIIUN

Jlorapudmmueckoe nuddepeHnmupoBanue.

19.

PaCKpBITI/Ie HGOHpeHCHeHHOCTCﬁ, IIpaBUJIO JlonuTans.

20.

HccnenoBanne Ha MakcuMyM W MUHEMYM. VccenoBanve ¢pyHKOMA Ha
BBHIMMYKJIOCTh M BOTHYTOCTh. TOUkH meperuba. ACHUMIITOTBI KPHBOM.
O6u1as cxema nmoctpoeHus rpaduka

21.

Huddepernman GyHKIUH. AHATMUTUYSCKUA U TEOMETPUYCCKHIMA
cMmbicn quddepennmana.

22.

YacTHble TNPOU3BOAHBIE U TMONHBIA jauddepeHnan  ¢.M.I.
Huddepenunponanue ¢.m.1. KacatenbHas MmI0CKOCTh U HOpMab
K TOBEpXHOCTH. YacTHbIE NPOM3BOJIHBIE BBICIIUX IOPSIKOB.
OKCTpeMyMBbI (.M.I1.

23.

Heonpenenennslii MHTETpall. OcHoBHbIE CHoCco0BI
MHTETPUPOBAHUSA: METOJ] HENOCPEICTBEHHOIO WHTETPUPOBAHUS,
METO]I IOJICTAHOBKH.

24,

Meroa MHTETPUPOBAHMS 1O YACTSIM.

25.

WHuTerpupoBanne paunoHaIbHbBIX (YHKIUN

26.

WNHTerpupoBaHne  TPUTOHOMETPUYECKMX M INPOCTEHLIMX
UppalMOHANIBHBIX (YHKIUH.

27.

[TonsTe ompenenenHoro wuHrerpana. @Popmyna HproToHa-
JletiOHwuIa.

28.

3ameHa HCpCMGHHOfI U HUHTCITPUPOBAHUC TIO YacCTidM B
ONMpPCaACIICHHOM MHTErpaJic.

29.

HecoGcTBeHHBIE MHTETpajibl OT HEOrPaHMUYEHHBIX (DYHKIUH U C
OECKOHEUHBIMHU IpeieaMH

30.

FCOMCTpI/I‘{CCKI/IC IMMPUITOKCHUSA ONIPCACIICHHOTO UHTCIPAJIA.

31.

I'eomerpuyeckue INPUIOKEHUS  ONPENCICHHOIO  HMHTETpaa.
[IppuMeHeHHEe  ONpPEAENIEHHOrO0  HMHTErpajia Uil  PELICHHUs
MIPUKJIAHBIX 33]1a4.

32.

3amauyn, mnpuBoAAlME K AUPPEpeHUIUaTbHBIM YpaBHEHUSM.
Oouiee u yacTHoe pemeHus U epeHIMaIbHOr0 YpaBHEHUSI.
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33 Huddepenunanbubie ypaBHEHUs C pa3aeNsIIOIUMHUCS 4 4
" | mepeMeHHBIMU

34. | Opaopoausie quddepeHnnaIbHble ypaBHEHUS 1-r0 mopsaka. 3 4

35 Jluneitnsle auddepeHnnanbHple  ypaBHeHUsS 1-ro  mopsika, 3 4
" | ypaBHeHus bepaymim.

36. | Auddepennmanbapie ypaBHEHH B MMOJHBIX UG depeHIraiax. 3 4
Huddepenunansubie YpaBHEHHUS BBICIIINX MIOPSJIKOB, 3 4
JOIYCKAIOIINe MOHIKESHHS TIOPS/IKA.

JIuneiinsle ogHOpOAHBIE aU(pdepeHInaNIbHbIE ypaBHEHHUS N-TO 4

37 P p yp 3

' | mopsi/iKa ¢ MOCTOSHHBIMH KO QUIIMEHTAMH.
38 Heonnopoansie nuneitapie auddepeHnnanbapie ypaBHEHUST N-T0 4 4
' | mopsiiKa ¢ MOCTOSHHBIMH K09 (UIIMEHTaMH.
39. | Pagbl. Yucnoseie psjibl. DyHKIIMOHAIBHbBIE PSIIBL. 4 4
40. | Crenennsle psiapl. Tpuronomerpudeckue pssl. Psapl Teitnopa. 4 4
P p P p P
Hroro: 187
3.6 JIabopaTOPHBIMNIPAKTUKYM
[To pemenuto 3acenanust kKadeapsl JTAOOPATOPHBIA NMPAKTHKYM 3aMEHEH Ha INPaKTHUECKHUE
3aHATHSL.
3.7. CamocTosiTeIbHASIPA6OTA00yYaAIOILIET OCS
3.7.2. Buasl CPO (BHEAYJIUTOPHASA PABOTA)
Ne N
ce HaumenoBanue pasaesa yueOHoOM Bcero
Me P y Buasr CPO
n/ or AUCHUILJIMHBI (MOZYJIs1) 4acoB
n
pa
1] 2 3 4 5
L JluneliHas ¥ BeKTOpHas anredpa Hozrorosxka K SaHATHSAM,
[TocTpoeHue u aHanM3 MaTEMAaTHYECKUX TOATOTOBKA I TECTHPOBAHHUIO, 17
1 | mMopeneii ¢ mconbp30BaHKEM JTHHEHHOM foroToBKa K TeKyHIeMy
KOHTPOJIIO.
areOpbl M peleHne 3a7ad TeOMETPUH C
MTOMOIIIbI0 BEKTOPHOM anreOphl.
2. AHanuTH4eckas TeOMeTpus B TozroToBKa K 3aHATHAM,
npocTtpancTBe. [loBepXHOCTH BTOPOTrO HOATOTOBKA K TCCTHPOBAHUIO,
1 | mopsaKa, UX XapaKTePUCTUKU U CIIOCOOBI MNOATOTOBKA K TCKYIIECMY 20
MOCTPOSHHUS KOHTPOJIO
3. Teopust npeaenos. Uncio “e” [ToaroToBKa K 3aHATHSIM, 15
5 MOJIFOTOBKA K TECTUPOBAHUIO,
MOJITOTOBKA K TEKYIEMY
KOHTPOJIIO
4. Juddepernnposanne pyHKIEHI [TonroToBka K 3aHATHM,
Hekotoprie Teopemsbl o nuddepeHuupy- TOIFOTOBKA K TCCTHPOBAHUIO,
MOJIFOTOBKA K TEKYILIEMY
embix  (ynkuusx  (Komm, Jlarpan-
2 y KOHTPOJTIO 15
*ka,Pomist). Pasnmokenue ¢yHKOMA 10
dopmyne Teiinopa
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S. @yHKIMM MHOTUX mnepeMeHHbIX. Otbic- | [loAroToBKa K 3aHATHAM, 7
KaHUE DSKCTPEMAIbHBIX 3HAUYEHWH B 3a- | TIOJATOTOBKA K TECTUPOBAHHMIO,
2 MKHYTOH 00aacTu. MOJIrOTOBKA K TEKYILEMY
KOHTPOJTIO
6. Wnrerpuposatue. YcnoBust cxogumocty | [IOATOTOBKA K 3aHATHAM, 17
3 | HeCOOCTBEHHBIX HHTETPANIOB M cII0co0bl | TOATOTOBKA K TECTHPOBAHMIO,
HUCCIIENOBAHUA CXOIUMOCTH.. NOATOTOBKA K TCKYILIEMY
KOHTPOJIIO
7. [IpHIOKEeHNUs ONPEIEICHHOrO HHTerpaa. | [IOATOTOBKA K 3aHATHAM, 20
3 TIpHIOKEHHE HHTErPATbHOTO HIOJITOTOBKA K TECTUPOBAHHMIO,
HCYHUCIICHUS B 3a/1a4axX (PU3HKH, NOATOTOBKA K TCKYILIEMY
OHMOJIOTUU U MEIUITUHEI KOHTPOJIIO
8. JluddepeHnnanbHble ypaBHEHH. [ToaroroBka K 3aHATHSM, 14
4 | YpaBHeHus B monHbIX gudpdepennunanax. | HOATOTOBKA K TECTUPOBAHMIO,
MOJIrOTOBKA K TEKYILEMY
KOHTPOJIIO
9. Psansl. PaBHOMEpHAs cxonquMocTh psaoB. | [IoaroroBka K 3aHATHAM, 12
4 Psnpr dypee. 'apMoHnYeckuii aHATTU3. HIOJITOTOBKA K TECTUPOBAHHMIO,
HOJrOTOBKA K TEKYIIEMY
KOHTPOJIIO
HUTOI'O yacoB B Kypce: 137

3.7.3. IlpuMepHasiTeMATUKAKOHTPOJILHBIXBOIIPOCOB
HpI/IJ'IO)KeHI/IC 3JIEMEHTOB JTUHEHHON anre6pLI K pCIICHUIO ITPUKIIAAHBIX 3aaa4 OHOJIOTHH.

[TpunoxeHne aHaIUTUYECKON r€OMETPUH K PEIICHUI0 MPUKIAIHbIX 3a/1a4 (PU3HKH.
[Tpunoxxenne AU pepeHnanbHOro HCYUCIEHUS K PEIICHUIO IPUKIIAIHBIX 33/1a4 XUMUU.
[Tpunoxxenne nuppepeHnanbHOro HCUUCICHUS K PEHICHUIO IPUKIIAAHbIX 33124 (PU3UKH.
[Tpunoxxenne U pepeHInanbHOro UCUUCICHUS K PEIICHUIO MPUKIIAAHBIX 3a/1a4 OUOJIOTHH.
IIpunoxxeHre NHTErpaIbHOrO UCYUCIICHUS K PELICHUIO IPUKIIAAHBIX 3a1a4 XUMHUH.
[TpunoxeHne HHTErpaJIbHOTO UCUYUCIICHUS K PELICHUIO IPUKIIAJHBIX 3a/1a4 (PU3HUKH.

HpI/IJ'IO)KGHl/Ie HHTCTPAJIBHOTO UCUHCIICHUA K PCIICHUIO ITPUKIIAAHBIX 3a1a4 OUOJIOTHH.

© ©0 N o g b~ w0 DR

[Tpunoxxenue anmapata quddepeHInaIbHbIX YPAaBHEHUH IPU MOJIEIMPOBAHUM IPOLIECCOB

XUMHUHN

4. ®oHJ OLEHOYHBIX MATEePHAJIOB (OLEHOYHBbIE CPEACTBA) JJA KOHTPOJIA
yCIIeBA€MOCTH U Pe3yJibTATOB OCBOCHUS Y4eOHO! TUCHUIINHBI (MOTYJIs1)

4.1. IlepeyeHb KOMIIETEHIMA M HHAUKATOPOB JOCTHKEHUS] KOMIIETEHIUI C
YKa3aHHEM COOTHECEHHBIX ¢ HUMH 3aIVIAHUPOBAHHLIX Pe3yJibTATOB 00y4eHUSs
no AUCIUTIIAHE. Onucanuekpurepuen U

I[IKaJ'IOIIeHI/IBaHI/Iﬂpe3y.]IbTaTOB()ﬁy‘-leHI/IﬂHOJII/ICIII/lHJII/IHe.

Kon u d¢opmynupoBka kommerenmun: YK-1.CmocoOGeH OCYIIECTBISATh KPUTHYECCKUN aHAIU3
npoOJEeMHBIX CUTYallMii Ha OCHOBE CHUCTEMHOTO IOJX0/a, BbIpabaThIBaTh CTPATETUIO JEHCTBUH.
OIIK-2. CnocobeH HCHoib30BaTh CHEIHATM3UPOBAaHHbIE 3HAHUS (yHIAaMEHTAJBHBIX pa3zesioB
MaTeMaTHKH, (U3MKH, XUMUU | OHOJOTMHM JJs TPOBEJIEHHsS HCCIeJOBaHUI B 00JacTu
OnouHxeHepuu, OMOMH(OPMATUKM U CMEXHBIX auciuiuinH (Mmoxayneit). OIIK-3. Crnocoben
IPOBOJUTH JKCIEPUMEHTAIbHYI0 paboTy C OpraHu3MaMy W KJIETKaMH, HCIOJIb30BaTh (PU3UKO-
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XUMHUYCCKUEC MCTOAbI

HCCIIEIOBAaHUSI MaKpOMOJIEKYI,

pe3yJbTaTOB OMOJIOTMYECKUX UCCIIeI0BAaHUIN

MaTeMaTHYeCKHe METOJIbl 00paboTKu

Koa n PesyabTaThl Kpurepun onieHnBaHus pe3yIbTaTOB 00yUYeHUS
HaAauUMEHOBaHUE Oﬁy‘-lel'll/lﬂ mo
HHAUKaATOpa JAUCHUIIJINHE 2 3
,?00;;2:2?““;“ ygomggieopme («YnosmerBop | 4 («Xopomroy) 5 («OtnmaHO»)
ThHOY) WTEITBHOY)
OIIK-1. OIIK-1.1. He 3HaeT | 3HaeT Nwmeer JeMmoHcTpHpyeT
Cnocoben Hcnone3yer | cnocoObl CHOCO0bI XOpolIue OTJIMYHbIC 3HAHUS
UCTIOJIB30BaTh U | 3HAHHSA O aHamm3a aHanmm3a 3HAHUS 0 | cocoObl aHanu3a
MIPUMEHSATH COBPEMEHHBI | MPOOJEMHON | MPOOJIEeMHO | crocobax poOJIeMHOM
dbyHIaMEHTAIBH | X CUTYaIluu W cuTyauuu | aHanausa CUTYaIllH KaK
bI€ U | aKTyaJIbHBIX | KaK CHUCTEMY, | KaK npoOJIeMHON | cuctemy,
NPUKJIAIHBIC npobiemMax, | BBIABISISL €€ | CUCTEMY, CUTYaIHH BBISIBIISIS ee
MEAUIIMHCKUE, OCHOBHBIX COCTaBJISIION] | BBISIBJISISL €€ | KAK CHUCTEMY, | COCTaBISIOLINE H
€CTeCTBEHHOHAY | OTKPBHITHSIX M | M€ W CBSI3U | COCTABIIAI0 | BBISBISIL €€ | CBS3M MEXTY
YHbIE  3HAHUA | METOJOJIOTHY | MEXIY mue U | COCTaBISION] | HUMH, JIOMYCKaeT
JUIS TIOCTAHOBKH | €CKHX HUMH. He | cBs3u Me W CBS3U | OIIMOKH. YMeer
u peuieHus | pa3paboTkax | ymeer MEX]TY MeXy HUMH, | pa3pabaThiBaTh
CTaHJApTHBIX U | B 00JacTu pa3pabarbiBa | HUMH, JIOITyCKaeT TUIaH
WHHOBAIIMOHHBI | OMOJIOTUYECK | Th IUTaH | IOMYCKaeT | OIINOKH. UCCIIEJIOBAHUS
X 3a/1a4 | UX U WCCIEAOBaHU | OUIUOKH. Ywmeer poOJIEeMHOI
npodeccuoHanb | CMEXHBIX o Ymeer XOPOIIIO CUTyalluu B
HOM HayK, mpoOJIeMHON | pa3pabaThiB | pa3pabaTbiBa | 00JaCTH
JEeSITEIIbHOCTH MMOHUMAET CUTyallud B |aTb  IUIaH | Tb 1aH | OMOMH)KEHEPHH,
MEXIUCUUILT | 00JacTH UCCIIEIOBaH | MCCIEOBaHU | OMOMH(OPMATHKH
WHapHbIE OMOWHXKEeHep | U a u CMEXKHBIX
CBSI3U U W, npoOJeMHO | TPOOIEMHON | AUCITUTUINH.
cniocoOeH ux | OmouHpopma | i CUTyalluul | CUTyallud B
MIPUMEHSITh TUKH u | B obnactu | obnactu
npu CMEKHBIX OuoNH)XeHe | OMOMHXKEHEp
pereHnH TUCIUIUIAH. | PHH, U,
3a1a4 6uonHdopm | GuonHpopma
npodeccuona aTUKH U | TUKH u
JTBHOM CMEKHBIX CMEXHBIX
JESITeTbHOCT JTVCIUTUIAH. | TACIUTLUTAH.
U.
OIlK-1.2. He Bmaneer | Cnabo Xoportio CBoboaHO
AHanu3upyeT | HaBbIKaMHU BJIa/IeeT BIIa/IeeT BJIaJieeT
TEHJCHIIUU OLICHKHU crocobamu | criocobamu crocobamu
pa3BUTHUS KauecTBa WCIONIb30Ba | UCTHOJB30BaH | UCIOJIb30BAHUS
HayYHBIX ¢usnKo- HUS ust CTeHATM3UPOBAH
WCCIIEIOBAaHN | XMMHYECKHUX | CHEIUAIN3H | CICIHATU3UD | HBIX 3HAHUN
1787 CHUCTEM, - | pOBaHHBIX | OBAaHHBIX byHIaMeHTaTbHBI
MPAKTUYECKH | HaBBIKAMU 3HAHUU 3HAaHUU’ X pas3zenon
X pa3paboToK | aKkcmepuMeHT | dyHAaMeHT | GyHJTaMEeHTa | MaTeMaTHKH,
B U30paHHON | aTbHOTO QIIBHBIX JTBHBIX bU3HUKH, XUMUH U
chepe oTIpeIeTICHUsI | pa3/iesioB pasnenoB ouosorun JUTSt
npodeccuona | GuU3MKo- MaTeMaTHK | MaTeMaTUKH, | IPOBEICHUS
JTEHOM XUMHUYCCKHX | U, (U3HKH, | GUKKH, WCCIIC/IOBAaHUI B
JESTeNbHOCT | MapaMeTpPOB | XUMHH  H | XUMHUHU u | obnactu
H, cucteMbl, He | Onomorun ouoJiornu OMOWH)KCHEPUH,
dopmynupye | Biageer Ui JUISL O6uonH(pOpMaTHKH
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T HaBBIKaMU MPOBEJICHUS | IPOBEACHUS | U CMEKHBIX
WHHOBAIIOH | OTPEJENICHUs] | UCCIEOBaH | UCCIEAOBAHU | JUCLUILIUH
HBbIE ¢usnveckux | U B | 1 B obnactu | (Momynei)
MPEJIOKEHN | BEJTMYUH o0nactu OMOUHKEHEp
S IS aHAJTMTUYECK | OMOMHKEHE | UM,
perieHus HMH U | puu, ouonndopma
HeCTaHAapTH | rpaduueckd | OMOUH(OPM | THKHU u
BIX 3aJ1a4, MU aTUKU U | CMEXHBIX
UCTIONB3YS METOJAaMH T10 | CMEXHBIX JUCITUTLIAH
YIIIyOJICHHY | DKCIIEPUMEHT | JUCHUIUIMH | (MOJyJIeH)
10 aJIbHBIM (Mopmyneit)
oOlleHay4YHy | JaHHBIM B
10 U obmacTtu
METOJINYECKY | OMOUHXKEHEP
10 U,
crienuanpHy | OuomHpopma
10 TUKH u
MOATOTOBKY. | CMEXHBIX

JTVCIUTUTAH

(Momynein).
OIIK-1.3. [Ipumenser | Ymeer Ymeer YMeer rpamMoTHO
Crnocoben OCHOBHBIE UCIIONB30Ba | MCIONB30BAT | UCIOIB30BATh
IUTAHUPOBATh | CICUUAIH3HD | Th b CTEeMATN3UPOBAH
, OBaHHbIE CHEIHMAlIM3H | CIICUATU3UD | HbIE 3HAHUSA
OpPTaHU30BBIB | 3HAHUS pOBaHHBIE | OBaHHBIC (dyHIaMEeHTaIbHBI
aTh U dbyHmnaMeHTa | 3HaHUSA 3HAHUSA X pas3zenon
MIPOBOINTH JTBHBIX ¢byHmameHT | pyHmaMeHTa | MaTEMaTUKH,
HAy4YHO- pa3aernos: QJIbHBIX JBHBIX bu3MKH, XUMUH U
uccuenosare | pU3MUKO- pasnenoB pazzenoB OuosIoTHH TUTSt
JBCKUE XUMHYECKHE | MATEMAaTHK | MAaTeMaTUKH, | IPOBEICHUS
paboTHI B u U, ¢usuky, | GU3uKH, HCCICIOBAaHUM B
obnacTu XUMHYECKHE | XUMHH  H | XUMUHU u | obnactu
OMOTEXHOJIOT | METO/bI OuoI0rNH ouonoruu OMOUHKEHEpUH,
uu, aHanuza s | A TUTST O6ronHMOpMaTHKH
MIPOBOJTUTH pa3paboTKH, | MPOBEACHUS | MPOBEACHHUS | H CMEKHBIX
KOPPEKTHYIO | UCCIIEIOBaHM | MUCCIIEOBAaH | UCCIENOBaHMU | AMCLUIUINH
00palboTKy i u | uit B | B obnactu | (Momyeil)
pe3yabTaTOB | AKCHEPTH3bl, | 00JacTH OMOMHKEHEP
HKCIIEPUMEHT | HO OMOMH)KEHE | WH,
OB U JiefaTh | JIOMyCKaeT puu, ouonHdopma
00OCHOBaHH | CYLIECTBEHH | OMOMH(GOPM | TUKH u
ble ble OLIMOKU. | aTUKH U | CMEXHBIX
3akmoueHuss | [IpumeHsier | CMEXHBIX JTUCITUTLIAH
Y BBIBOJIBI. MaTeMaThyec | TUCUMIUIUH | (MOmyJien),

KM€ METOAbI | (MOoxyJieil), | HO JIOIyCKaeT

" HO OTIENbHBIC

OCYILECTBIISIC | IOMYCKAeT | HelOYeThl, HO

T CYIIECTBEH | JIOIyCKaeT

MaTeMaTH4ec | Hble HECYIIIECTBEH

KYIO HE/IOYETHl. | HBIC OMINOKH.

00paboTKy

JTAHHBIX,

MOJTy4E€HHBIX

B Xoze
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HaOJIIOICHUHA
B  oOjactu
OMOMH)KEHEP
HH,
ouonndopma
THKH u
CMEKHBIX
JHACIATUTHH
(Monymneit),
HO
JIOITYCKaeT
CYyIIIECTBCHH
BIC OIIHOKH.

4.2. TUnoBbIEKOHTPOJILHbIE3aIaHUSINTIMNHbIEMATEPHUAJIbI,
HEe00X0AMMBbIeVIIOLICHUBAHUSAPE3YJIbTATOBOOYYCHUANO Y4eOHOH IMCIHUILINHE,
COOTHECEHHBIX € YCTAHOBJEHHbIMM B 00pa30oBaTeJbHOH MporpaMmme

HHAHKATOPAMHU JOCTHKCHUS KOMHeTeHHHﬁ.

Koa u Pe3yabTaThl 00yueHusl 1O JUCHUILIHHE OueHo4yHbIE CpeCcTBA
HauMeHOBaHHe Tectnl (T)
HHIUKATOpa
JOCTHKEHUST
KOMITETeH [T
OIIK-1. 3nameb crocoObl anammsa mpo6iuemuoii | Auddepeniman yHKIHH
CriocobeH CHTyallll KaK CHCTeMy, BBIABIAA ee | Y—0SiN(2x) paBeH
WCTIONB30BATh U | coCTAaBISIOMME W CBS3M Mexay Humm. | 1. 6C0S(2X)dx
NIPUMCHATD PaspaGaTeiBaTh  IUTaH  mccrmegoBamus | 2. 12sinxdx
dyHmameHTanb | ppo6nemHOl  curyammu B obmacti | 3. 6C0S(2x)dX
HbIC ¥ | uommkeHepuyn, Omommpopmarukn  u | 4. 12c08(2x)dx
NPUKIIAHBIE CMEXHBIX juciumunH.  Mcmoms3oBats | 9. -12sin(2x)dx
MCIUIINHCKHE, JOCTOBECpPHBIC HCTOYHHUKH, OIIEpHUpPYET
€CTECTBCHHOHA | ripe10CTaBICHHOMN WA HalJeHHOU
Y4HBIC 3HaHUS | crienuaJIu3UpOBAHHOM MH(OpMaIHeH.
AT Bradems HaBBIKAMH OIIEHKM KauecTBa | VIHTErpai [ sin2xdx paBeH
MOCTAHOBKH M | ¢ 13 pico-XxuMmUeCcKuX CHCTEM, -
PCHICHIA HaBBIKAaMH JKCTIepUMeHTanbHOro | 1. COSX+C
CTaHMApTHBIX W | oypenenenuss  Qu3nko- — Xummdeckmx | 2. COSZX+C
MHHOBAlMOHHBL | panaverpos  cucTemsr; -  HaBbikamm | 3. -0.5C0S2X+C
X 3aM@% | onpenenenns  dusmdeckmx — BenmumH | 4. -COS2X+C
Hpg(beCCHOHa‘m’ AHATUTHYECKAMH ¥ Tpaduyeckumu | 9. ~COSX+C
HoH METOaMH 10  AKCIEPUMEHTAIHHBIM
ACATCIBHOCTH | napppiM B 00MAcTM  GMOMHIKEHEpHH,
O6ronHpOpMaTUKH " CMEXKHBIX
JUCIHAILIINH (Momyneit).
AHaIM3UPOBATEHAYYHO-TIOMYJISIPHY O
JUTEPATYPY.
Vmems  dopmynupoBath BeIBOAEI M | VIHTEpBal BO3pacTaHus (YHKUHH
OLIEHUBATh COOTBETCTBUE MOJYUYEHHBIX y=3-x2.
JaHHBIX  TeopeTwuyeckuM  mporozam. | 1. (-00,0)
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IIpumeHATH OCHOBHEIE
CHeLMaTU3UPOBAHHBIE 3HaHUs
(GyHIaMEHTaJIbHBIX pa3AesioB: (hU3MKO-
XUMHYECKHME U XMMHUYECKHE METOJbl
aHanmu3a Juid pa3pabOTKH, MCCIEeIOBAHUI
u 9KCHEPTU3BIL. Ananu3upoarb
pesyabratel.  CpaBHHMBaTh ~ METO[BI.
[TpuMeHsATh MaTeMaTHUECKUE METOIbl U
OCYILIECTBIISICT MaTEeMaTHYECKYIO
00paboOTKy JaHHBIX, NOTYYEHHBIX B X0OJI€
HaOroieHuii B 061acTi OMOWHIKEHEPHH,
OnonHGOPMATHKN u CMEKHBIX
qucuuriuH (Moayneit). CocTaBisTh IJIaH
IPOBE/ICHUS UCCIIEJOBAHUSI.

2. (-v3;0)
3. (0;v3)
4. (0;+)

5. Y4eOHo-MeTOAMYEeCKOE o0ecniedeHre Y4eOHOM IUCHUILTHHBI (MO1YJIs1)
5.1. IlepeyeHb OCHOBHOM U IONOJHHUTEILHON JUTEPATypbl, HEOOX0AUMOM
JJIS1 OCBOCHUSA Y4eOHOM AMCUMILIMHBI (MOXYJIA)

OcHoBHas INTEpaTypa

n Koua-Bo
/ HauMeHnoBanue ABTOP (BI) I'on, MmecTo M3HaHNA IK3EMILISIPOB
Ne B 0MO-1MOTEKe
1 2 3 4 5
1. OCHOBBI BBICIIEN Jlo6onkas, H. JI. | - 2-e u3n., mepepad. u mor., 1144
MaTEeMaTUKH: y4eOHUK CTEPEOTUITHOE U3/IaHHE.
[lepeneuaTka ¢ nu3nanus
1978 r. - M. : Anbgnc,
2015. - 479 c.
2. | Maremarndeckuit anamus: | B. A. Wneun, B. | 3-e u3n., nepepad. u gor. - 25
YyUeOHUK : B 2-X Y. A. CagoBHHuui, M. : IIpocniekr : U3n-Bo
ba. X. Cennos MI'V, 2007 - . -
;Mock. roc. yH-T (Knaccuueckuit
nMm. M. B. YHUBEPCUTETCKHUN
JlomoHOCOBa. yuebnuk). Y. 1. - 2007. -
660 c
JlomoJIHUTE/ILHAS JIUTepaTypa’
Koa-Bo
n/ T'ox, mecTo
HaumenoBanue ABTOP (BI) IK3EMILIAPOB
Ne H3TaHUS
B OMOJIMOTEKE
2 3 4 5
OCHOBbI BbICLIEH MaTeMaTUKN U Mopo3os 10.B. M. : MeanuuHa, 30
CTaTUCTUKN: y4yebHUK ansa cTya. 2004. - 232 c.
Men. u bapmal,. BY30B U
dakynbTETOB
1

20




3azayy 10 BBICIIEH MAaTEMAaTHKE, | [[[amkun A.C. 4-em3n. - M. : 30

TEOPUHU BEPOSITHOCTEH, Hamkos u K, 2007.
MaTeMaTUYCeCKOM CTaTUCTUKE, -431 c.
MaTeMaTHYECKOMY

MIPOrpaMMHUPOBAHUIO C
pemenusimu [ Teker]: yueo.

nocooue

DNeKTPOHHO-ONOIMOTeYHAs http://e.lanbook.co
cucrema «JIanby m
DNeKTPOHHO-ONOIMOTeYHAs www.studmedlib.ru

cucrema «KoHcybTanT
crynenra» aig BI1O

baza naHHBIX «DNEKTpOHHAS http://library.bashg
yueOHast OubinoTeKa mu.ru

1. https://www.medicinform.net/ (Menuuunckas uHGOpPMAITMOHHAS CETh)

2. https://www.studentlibrary.ru/ (KoHCyIbTaHT CTyZCHTA)

5.2. Ilepeuenb pecypcoB MHGOPMANMOHHO-TEJEKOMMYHHMKAIMOHHON CeTH
«/AHTEpHET», HEOOXOAMMBIX JIJI1 OCBOEHUS Y4eOHOW TUCIUIIMHBI (MOIYJIs1)
1. https://www.medicinform.net/ (Menuuunckas uHGOpPMAIIMOHHAS CETh)

2. https://www.studentlibrary.ru/ (KoHCYTBTaHT CTyACHTA)

6. MarepuajbHo-TexHHYeCcKasi 0a3a, HeoOXoaumasi ISl OCYHIECTBJICHUS
00pa30BaTeJbHOIO NMPOLECcca M0 y4eOHOH TUCHUILTHHE (MOTYJIA)

Hcnonb3oBaHue ydeOHbIX KOMHAT W Jaboparopuil s paboThl  0OydaroLIMXCS.
CrnenuanbHas mebenb: pabouee mecto misa npenogasarens (1 crom, 1 ctyn); pabodee mecTo AJis
oOydaromuxcsi (MUCbMEHHBIE CTONBI (MapThl), MapThl Ha 25 MOCAJOYHBIX MECT); MUChMEHHAas
A0CKa, KOMIIBIOTED, MyanHMeI[HfIHLIfI IMPOCKTOP, I3KpaH, CTCHABI C y‘le6HO'MeTOI[I/I‘IeCKI/IMI/I

MaTcpHuaJiaMu, ,HCMOHCTpaI_[I/IOHHHﬁ 151 CHp&BO‘IHLIfI MaTcpurall.
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6.1. MaTepuanbHO-TeXHU4YeCKas 0a3a, He0OXoAMMasi 1JIsl OCYIIeCTBICHUS
00pa30BaTeJbHOI0 MPoOLECcca Mo y4eOHOH TUCHUILIHHE (MOTYJIA)

Tabnuna
Ne HaumenoBanue HaunmenoBanne 00beKTa, MOATBEPKAAONIETO HANMINE MaTePHAIHHO- Anpec
n/n | BuAa TEXHHUYECKOT0 00ECIIeYeHNs], C IEPEYHEM OCHOBHOTO 000pYI0BaHUS (MecTonoNIOXKEHUE
oOpazoBaHwus, ) oOBeKTa,
YPOBHS HOATBEPIKIAIOIIET
o0Opa3oBaHus, 0 HAJINYHe
npodeccun, MarepuagbHoO-
CHeLUaIbHOCTH, TEXHHYECKOTO
HaTIpaBJICHUSA obecmieuenus, (¢
MOATOTOBKH (I yKa3aHHEeM HOMepa
po¢eCCHOHATBH TaKOBOTO 00BEKTa
oro B COOTBETCTBHHU
o0pa3oBaHu), C TOKYMEHTaMH TI0
NoABUIA TEXHUYECKOH
JIOTIOJTHUTENBEHOTO WHBEHTAPHU3ALHH)
00pa3oBaHus
1 2 3 4
1 Bricmee, Komnbrotepusiii kiace Ne 402
OO0opynoBaHUe: WHTEpaKTUBHAs HOCKA, y4eOHas MeJoBas MOBOPOTHAs
CIICLIHAIHTET, L
JIOCKa, MYJIbTUMEANHHBIA IPOEKTOP, MOHOOJIOKH, KOMITBIOTED. 450008,
30.05.02 MebGenb: mapTel Ha 14 pabounmx MecT, KOMIBIOTEpHbIE CTONbI Ha 16 | PecriyOmuka
Memmckas pabounx MecT, pabouee MEcTo npenoapatess (cTomn, cTym), CTYJIbsL. BammkoprocraH, r.
Komnbiotepnsiii kjaace Ne 344 Yda, Kuposckuii
ouodusrka Oo6opynoBanue: yyeOHast MEIOBas TOCKa. MOHOOJIOKH. p-H, yiu. [lymkuna,

MeOGenb: mapTel Ha 15 pabo4ynx MecT, KOMIBIOTEPHbIE CTONBI 14 pabounx
MecT, pabodee MeCTO MPEenoAaBaTens (CTOMN, CTYI), CTYIbS.

Komnbiotepublii kiace Ne 345
OO6opynoBaHue: WHTEPAKTUBHAS [OCKAa, MYJIbTHUMEIUHHBIA MPOEKTOD,
MOHOOJIOKH, yueOHast MeloBast JOCKa.
MeGenb: KOMMBIOTEpHBIE CTONBI Ha 16 pabdoumx mect, pabodee MecTo
npenogaBaTens (CTOM, CTyJ), CTYJIbS.

KomnbiotepHsiii kjaace Ne 346
O6opynoBaHMe: WHTEpPaKTHBHAS JOCKA, MYJIbTUMEIUHHBIM INPOEKTOp,
MOHOOJIOKH, y4eOHasi MeJoBast J0CKa.
Mebesb: KOMIBIOTEPHBIE CTONBI HAa 16 pabouux Mect, pabodyee MECTO
npenojaBarens (CToI, CTYT), CTYJbS.

Komnblotepublii kiiace Ne 347
OObopynoBaHue: WHTEPAKTUBHASA JOCKa, MYJIbTUMEIMHHBIN IPOEKTOP,
MOHOOJIOKH, y4eOHast MenoBast JOCKa.
MeGenb: KOMIBIOTEpHBIE CTOJNBI Ha 16 pabdoumx mect, pabodee MecTo
npenojaBarens (CToIM, CTYyT), CTYJbS.

Yueonnlie ayguropun:Ne 350,352,328,633,641:

OcHoBHOe o0opyaoBanue: MHTepakTuBHAS q0cKa-1 mit. Beckt
nopuuoHHbie SW-2— 1 wt. Mukpockon 6uonoruueckuii «Mukpomen C-
11» — 1 mr. Bucko3umerp xamwuisipasiii B3-246 —1 1wT.
dotokonopumerp KOK-2— 1 mr 'enepartop 3BykoBoii uacrotsl Y3JIH —
lmrt. Criextpockorn aByxtpyonsrid C/I-KJI —1 mt. Caxapumerp CY-4 -1
T, JlabopaTopHast ycraHoBka «/3-MepeHune neprosa rnoypacmnaja
nonroxuBymiero uzotonay @OII-AD-III1- 1 mr. Jlaboparopras
ycraHoBKa «OmnpeneneHue CTeNeHn YepHo-Thl TBepaoro Tenay O-CU-TT-
01 — 1. Monsspumerp kpyrosoit CM-3-11uT.
MeGenb:ctomnbl — 15 T erynbsg — 30 mr

1. 96, xopm. 98.
Otax 3.
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6.2. CoBpemenHblie npodeccuoHaIbHbIE 0a3bI JAHHBIX, HH()OPMAIlUOHHBbIE
CIIPaBOYHbBbIE CHCTEMbI

— http://biomolecula.ru/ - 6uomonexyna - cailiT, TOCBAIIEHHBIA MOJEKY-
JISIPHBIM OCHOBAM COBPEMEHHOH OMOJIOTUH M TIPAKTHYECKUM TpHUMEHe-
HUSIM HAYYHBIX TOCTIKEHUH B MEIUIIMHE M OMOTEXHOJIOTHH.

— https://'www.merlot.org/merlot/index.htm - MERLOT - Multimedia Ed-
ucational Resource for Learning and Online Teaching.

— wwwe.elibrary.ru - namuonanpHasi OuOnHorpaduyeckas 0a3a JaHHBIX
HAy4YHOTO ITUTUpPOBaHMs (podeccuoHanbHas 0a3a JaHHBIX)

—  WWW.SCOpUS.COM - kpymHe#mas B mupe eauHas pedeparuBHas 0asza
naHHBIX (podeccroHanbHas 0a3a JaHHBIX)

— Www.pubmed.com - aHTJIOs3bIYHAsI TEKCTOBasi 0a3a JaHHBIX MEIUIIMH-
CKUX H ouosiormyeckux nyonukanuii (mpodeccroHalibHas 0aza
JTAHHBIX ).
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6.3. JIueH3u0oHHOEe U CBOOOIHO PacHpoCTPaHsieMoe IPOrpaMMHoOe obecrieueHne, B TOM YHucJie

OTCYECTBCHHOI'O MIPOU3BOACTBA

Nent -
I HaumenoBanue Ornucanue Kou-go IlocraBmpk I'ne ycranoBneno
[IpaBa Ha nporpammy as DBM kopriopaTuBHAs IUIICH3US HA OmneparrioHHas cucteMa 200 000 «Codraaitn Kadenper n
1. |cmenmansHBIN HAOOP MporpaMMHEIX poxykToB Microsoft Desktop School | Microsoft Windows + oducHsIi Tpeiin» MOIpa3IeIeHUs
ALNG LicSAPk OLVS E 1Y AcadenicEditionEnterprase naket Microsoft Office VYuuBepcurera
[IpaBa Ha nmporpammy st O9BM Habop BeO-CepBHCOB, NPETOCTABIISFOIINX 000 «C . JleKMOHHBIE ayAUTOPUN
o |MOCTYI K pasiuuHbIM MpOrpaMMam U yCIyraM Ha OCHOBE wiaTopMbl Opraunuzanus BKC Microsoft 25 1f< ?(bTHaHH Kagenpst n
" |Microsoft Office ms o6paszoBanus Microsoft Office 365 A5 forfaculty - Teams pen MOIPa3ICIICHUS
Annually YHauBepcurera
IIpaBa Ha nporpammy it 9BM cucrema AHTHBUPYCHOMH 3aIUTHI AHTHBHpYCHas 3amHTA 1750 000 <<C(3(1)TJ'IaI/IH Cepgepa, Kadenpsl u
3. |mepconanpHbIX KoMIboTepoB Dr.Web Desktop Security Suite @ Tpeiin» TOIpa3IeIeHUS
(poccwmiickoe I10)
Kommnekcnas 3ammra + LleHTp ynpasneHus YHuBepcurera
[IpaBa Ha mporpammy it IBM crcTeMa aHTHBHPYCHOM 3aIIUTH pab0Inx .
4 cTanuuii u ¢aitnopeix cepsepoB Kaspersky Endpoint Security anst 6usHeca AHTHBHpYCHAs 3alUTa 450 OOO,FC?@TMHH HOKai):ﬂg;;m
" |- Cranpaprasiit Russian Edition. 500-999 Node 1 (poccutickoe T10) pen Apasit
- . YHuBepcurera
yearEducationalRenewalLicense
[IpaBa Ha mporpammy st 9BM OducHoe mporpaMmHOe oOecrieucHue OducHslit makeT (poCCHICKOE 120 OO(V) «Cofrnain Kagenput u
3. o - Tperia» noApa3AesIeHUst
MoitOduc CtanmapTHBINA [10)
YHuBepcurera
IIpaBa Ha nporpammy it IBM OnepanuonHas cuctema Jist OnepauvoHHas cucTeMa 40 OO? «Codrnaiin Kagenpot u
6. . . o . Tpeiin» TIOJIpa3/IeNICHHS
oOpazoBaTenpHBIX yupexaeHuit Actpa Linux Common Edition (poccutickoe T10)
YHuBepcurera
7. |IIpaBa na nporpammy miast 9BM Cuctema konreHT-GuiabTpamuu SkyDNS PuuIbTpaLs HHTepHet- 1 ](")OC”) codraity Cepge
' p porpavivy At MIbTpan y koHTeHTa (poccuiickoe I10) per pBep
Oprannzanuu BeO- 000 «C .
IIpaBa Ha nporpammy it 9BM Cucrema i opranu3aliy 1 MpOBEIECHUS KOH(pepeHIHiA, BeOHHAPOB, 1 -« oprajiH
8. . . R < Tpeiim» Cepsep
BeO-KoH(epeHuii, BeOMHApoB, MacTep-kiaccoB Mirapolis Virtual Room MacTep-KJ1accoB (poccuiickoe
[10)
IIpaBa Ha mporpammy st IBM Cuctema TUCTaHIIMOHHOTO O0YYCHHUS YucOuslii noprai (s COUC Tase 1 «Codrnaiin Tpeta» XOCTHHT Ha BHEIITHEM
9. . OUOC BI'MY) (poccuiickoe
Pycckuit Moodle 3KL 110) pecypce
10. |[IpaBa Ha nmporpammy it 9BM "ANUC «BUT: Ynpasnenue Byzom»" Bi)e(iZizHgﬁgéeﬁ;ﬁ;gB 1 Komnanus «Ilepsbrit Cepsep
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(poccwuiickoe I10) (poccuiickoe BUT"
[10)
. N KopnopatusHslit mopTai (B
11. IIpasa Ha nporpammy ans 9BM «1C-burpukc: BHyTvpeHHI/Hzl noprai coctase SUOC BIMY) 1 000 «Ba6Codr» Cepep
yueOHOTo 3aBefieHHs» (HeOrp. KOJI-BO MOJIb30BaTeIeH ) .
(poccuiickoe I10)
12 IIpasa Ha nporpammy anst 9BM «1C-burpuke: Ypasienue caiiToM - 1 000 «B36CodT» XOCTHHT Ha BHEIIHEM
" [Okecnmepr» Caitt OO (B coctase DUOC pecypce
13 IIpapa Ha nporpammy aiust 9BM «1C-butpukc: Caitt yueOHOTO BI'MYV) (poccuiickoe I10) 1 000 «B3206CodT» XOCTHHT Ha BHEIIHEM
" |3aBenmeHUs» pecypce
K
I 000 «Codrmaitn 6 agenpa
14 paBa Ha MpOrpaMMy Juis SBM_ TMAKET /1Sl CTATHCTHYECKOrO aHAIH3a [MakeT I CTATUCTHYECKOTO 10 Tpeiim 00IIIECTBEHHOT O
" |Statistica Basic Academicfor Windows 12 Russian/12 English aHAJIN3a JaHHBIX p 3[I0POBbBSI U OPraHH3aALUH
3IIPaBOOXPaHCHHUS
Kadenpa
SIUAEMUOJIOTHU — 3 IIT.,
Kadeapa
15 [IpaBa Ha mporpammy At 9BM maker 1 CTaTUCTUYECKOTO aHalu3a [TakeT nng craTUCTUYECKOTO 11 OOO,E<C?¢)TH3HH namtbm:;;nomn -4
* |Statistica Basic Academicfor Windows 10 Russian/13 English aHATN3a JaHHBIX penn» Ka (I)e.z’[pa
SMHUIEMHUOJIOTHH — 3 IT.,
Kadenpa papmakomorim
— 1 .
Kadenpa HopmanbHOM
N 000 «Codrnaitn ¢dusunonorun — 4 wr.,
16 paBa Ha IporpaMmy Juis SBM. TAKET JU1sl CTATHCTHYECKOTO aHalM3a [TakeT ang craTUCTUYECKOTO 5 Tpeiin Katenpa cToMaTOIOTHE
" |Statistica Basic Academicfor Windows 13 Russian/13 English aHaIN3a JaHHBIX p
JIETCKOTO BO3pacTa u
OpTOAOHTHM — | MIT.
17 [IpaBa Ha mporpammy At 9BM maker 111 CTAaTUCTUYECKOTO aHau3a [TakeT ang craTUCTUYECKOTO 75 OOO,FC?(I)THaHH Kadenpa memurmuackoit
Statistica Basic Academicfor Windows 13 Russian/13 English aHATN3a JaHHBIX peni usHKH
18 IIpasa Ha nporpammy ans DBM makeT U CTATUCTHYESCKOTO aHAJIH3a [MakeT I CTATUCTHYECKOTO 50 OOO,E(C?@TMHH Ceppe
Statistica Basic Academicfor Windows 13 Russian/13 English (cereBast) aHau3a JaHHbBIX peni pBep
Habop nHCTpYyMEHTOB 17151
19 Iporpamma ast 3BM c otkpeITeIM KitouoM Orange Data Mining s ;:g;g:zig?é;‘?::gx;l 80 yHHBeg;(:I?rJ;:}EEI;P:)P];eHHH) Kagenpa mequuuHckoi

HMHTCJUICKTYAJIbHOI'O aHaJIn3a JaHHbIX

HWHTCJUICKTYaJIbHOI'O aHaJIn3a
JAaHHBIX C OTKPBITBIM UCXOJHBIM

10763501471
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KOJOM.

Habop nHCTpyMEHTOB [U1s1
BU3yaJIU3ali1 JaHHBIX,

000 «AHaTUTHYECKHE

20 [porpamma ast 3BM ¢ oTkpeITEIM KiFouoM Loginom st MAaIIMHHOTO O0yUYeHHUs U 80 Kagenpa mequuuHckoi
TEXHOJIOTHI»
UHTEJUIEKTYaJIbHOTO aHAIN3a JAHHBIX HHTEJUIEKTYaJIbHOTO aHaIu3a 107635091
JIAHHBIX C OTKPBITBIM UCXOIHBIM
KOJIOM.
[Taker mpukIagHBIX
) MaTeMaTHYeCKUX MPOrpaMM Koncoprmym ScilabCons .
IIporpamma amst 9BM Scilab ¢ OTKpPBITHIM KITFOUOM porp ’ 80 Py Kadenpa mequuuHckoi
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MIPEJOCTABIIAIONINNA OTKPBITOE
OKpY’KEHHE AJIS1 HHKEHEPHBIX U
Hay4YHBIX PacUYETOB.

ortium (@panyus)

(107635191
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