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Conep>kanue

1 Ilepevenp IIAaHUPYEMBIX PE3yJIbLTATOB OOyU€HUS IO AWCIIUIIJINHE, CO-
OTHECEHHBbIX C YCTAaHOBJIEHHBIMH B OOpa30BaTeJIbHOI ITpOrpamMMe WH-
AUKATOpaMu JOCTU>KEHUS KOMIIETEeHIIUi

2 Ileap m MeCTO AUCHUILINHBI B CTPYKType 00pa3oBaTeJbHOI mporpam-
MBI

3 Cogaepxanue pabodeii nporpaMmMbl (00beM NUCHUIIAHBI, TAIBI U BU-
Abl y9eOHBIX 3aHATHUH, y4eOHO-MeToAnYecKoe obecliedeHne CaMOCTOs-
TEJILHOW paboThl 00y YAIOIIXCs)

4 DoH/ OIEHOYHBIX CPEACTB IO AUCIATIIINHE
4.1 TIlepeuenb KOMIETEHIUI W WHIMKATOPOB JIOCTUXKEHUA KOMIIETEHIINH €
yKa3aHHeM COOTHECEHHBIX ¢ HUMU 3allJIAaHHPOBAHHBLIX PE3YILTATOB 00Y-
veHns 1o jaucnuminHe. OuncaHne KPUTEPUEB U IKaJ ONEHUBAHUS Pe-
3yJIbTATOB OOYYEeHUS 110 JUCIIUATLIITHE
4.2 'TunoBble KOHTPOJIbHBIE 33/ aHUs WJIM WHBbIE MaTepHUasibl, HEOOXOIMMbIE
JIJIST OLIEHWBAHUS PE3YJIbTATOB OOYYeHHUs 110 JUCIUILINHE, COOTHECEH-
HBIX C YCTaHOBJIEHHBIMHU B 00pa30BaTEIbHON IIpOrpaMMe HHIUKATOPaAMU
JIOCTYKEeHIST KoMIeTeHnit. Meroauueckne MaTepuasibl, OMPeIe/ISTIOIIe
IPOIEYPhI OIEHUBAHNS PE3YIHLTATOB O0YYeHUsI IO JTUCIIATLIIHE
. PeliTunr-nian quCIuIinab!
. DK3aMeH .
. Konrposbubie pa6OTbI
. KosutokBuym
. Tectnr . .
. KypcoBag pabora
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5 VYuebHo-MeTOaUYEeCcKOoe U MHMOpPMAaIIMOHHOEe obecnedyeHue AUCITUILIN-

HbI (MOTYJIs)

5.1 TlepeueHb OCHOBHOI M JIONOJHUTEIHLHON yUeOHOM JInTepaTypbl, HEOOXO-
JIIMOTT JIJIsT OCBOEHUST JUCITUILIMHBI . C

5.2 Ilepeuenb pecypcoB HHMOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHON —CETH
«MuaTepreT» M MpOrpaMMHOTO obecriedeHus, HeOOXOIUMBIX JIJIT OCBOE-
HUs JTUCIUILIMHBI, BKJIIOYas MMpodeccruoHabible 0a3bl JIAHHBIX U WH-
dopMaInMOHHbIE CITPABOYHBIE CUCTEMBI .
A. Pecypcor «arepuers e
B. IIporpammuoe obecriedenue, HGO6XO,ZLI/IMO€ JJI OCBOCHUS TUCITUILINHEI

6 MarepuajabHo-TeXHUYeCKasi 0a3a, HeoOXoMMasi JIJId OCYIIEeCTBJICHUS
0o0pa3oBaTeJIbHOIO IIpoliecca I10 JUCIUIIINHE

ITpunoxxenue Ne 1: Copepkanue pabodeii mporpaMmMbI
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1 Hepequb IJNIaHNPYyEMBIX PE3YJ/IbTAaTOB O6yquI/Iﬂ 110

AUCHUAILJINHE, COOTHECEHHbIX C yCTaHOBJICHHBIMHN B

obOpa3oBaTeJIbHOII MporpaMMe WHIUKATOpPaMMU J10-

CTU2KEeHU A KOMHeTeHL[I/Iﬁ

ITo nroram ocBoeHUd O6pa30BaTeJIbHOI71 IIporpaMMbl O6yanOHIHﬂCH JOJI2KEH OBJIaJIETh
CJIEAYIOIUMU pe3yJibTaTaMu O6y‘{eHI/Iﬂ II0 AMCHHUIIJINHE!:

Kareropus Dopmupyemasd Kon m Ha- | Pesynbrarel  oOydenus 10
(rpymma)  KOM- | KOMIIETEHITHsT MMEHOBAHWE JIACTIATLIIHE
nereniuii  (mpu | (¢ yKasaHHeM | HHIXKATOPA
nasmann OITK) | koza) JIOCTUZKEHUS
KOMIICTCHITUHT
1 2 3 4
Teoperuueckue | OIIK-1. Cmoco- | OIIK-1.1. O6aa- | 3HaeT OCHOBHBIE MOHATHSI,
U [pakTudeckue | 6eH TPUMEHSATDH | jJaeT O0a30BbIMU | OIpEJEeIeHrs U CBOMCTBaA
OCHOBBI po- | byH/IaMEHTAb- | 3HAHUSIMU, O0BbEKTOB  IIPEIoIaBaeMoi
deccnonabHON | HBIE 3HAHWS, | [TOJTyIeHHbI- JIUCTIATLIVHBI, dopmyn-
JIeSITeTbHOCTH MOJIy9eHHbIE B | MH B OOJIACTH | POBKH U JIOKA3aTeIhCTBA
obnacTu Ma- | MaTeMaTuve- YTBEPXKJIEHN,  MPUJIOZKe-
TeMaTUIeCKUX ckuxX ® (Wam) | HUsE K JIPYTUM  00JIaCTSIM
u (mm) ecre- | €CTECTBEHHBIX MaTeMaTHIeCKOI'O 3HAHUS 1
CTBEHHBIX HAyK, | HAYK K JIUCITUTLIHHAM €CTEeCTBEeH-
U WCIOJIb30BaTh HOHAYTHOT'O COJEPIKAHMS
nx B 1podec-
CHOHAJILHON
JIeSATeJIbHOCTH
OIIK-1.2. ¥Ywme- | YMeeT J0Ka3bIBATH YTBEP-
€T UCII0/Ib30BATh | YKJEHUS U peIlarh 3a/a-
ux B 1podec- | Un MpernojaBaeMoit JTUCIIH-
CUOHAJIBHOW Jie- | TJIMHBI, MPUMEHSITH IOJIYy-
SATEJILHOCTH. YeHHble HABBIKH B JPYTUX
00J1aCTAX MaTeMaTUIeCKOrO
3HAHUSA, TUCIUILITHAX €CTe-
CTBEHHOHAYYHOTO COJIePZKar-
HUST
OIIK-1.3. Uwme- | Birajeer nHaBbIKaMu mpuMe-
er HaBBIKU | HEHUS  (PYHIAMEHTATbHBIX
BbIOOpa ~ MeTO- | 3HAHUII B 00JIACTH IIPemo/ia-
JIOB  DeIlleHus | BAeMOil JUCIUILIUHBI B Oy-
3agad  mnpodec- | ayieir mpodeccronaabHONR
CUOHAJIbHON JeATEeJIbHOCTHU
JIeSITeIbHOCTH
Ha OCHOBE Teo-
peTuIecKux
3HaHUil




2 Ileap m MecTo ANCHUIJINHBI B CTPYKTYype obpa3oBa-
TeJIbHOM IPOorpaMMbl

Hessimu ocBoenus aucnuiinHbl «MaremaTndeckuilt aHa M3y ABJISIOTCH:
e (opmMupoBaHUe MATEMATHIECKON KYJILTYPhI CTY/IEHTOB;
e (dyHIaMeHTaIbHAS MTOATOTOBKA B 00JIACTH MATEMATHIECKOTO aHAJIN3a;

® OBJIaJieHrne COBPCECMEHHBLIM allllapaTOM MaTeMaTUYeCKOI'o aHaJnu3a IJId  JaJIb-
HENNIero MCIIOJAb30BAHUS B APYyTrux 00JIaCTAX MaTeMaTUKA U JAUCIHUIIJINHaX
€CTECTBECHHO-HAYYHOI'O ITUKJIA.

Jucnummmaa «MaTtemaTudeckuil aHa/in3» OTHOCHTCH K 00s13aTe/ILHON YaCTU MUK
B1 Hucrumauner (mosysn). ucnuminaa usydaercs Ha 1,2 Kypcax B 1 —4 cemecrpax.

JLnist ocBOEHUS JUCIUTLIMHBI HEOOXOIMMbI KOMIIETEHIINH, C(hOPMUPOBAHHBIE B PaM-
KaxX M3ydeHus CJIeIYIONUX JUCIUATLINH: «/[UCKpeTHas MaTeMaTuka U MaTeMaTHYecKas
Jorukay, «Anrebpay, «AHaTUTHIECKAs] T€OMETPHUS».

Hucnuiummaa «Maremarudeckuii aHa/im3» OTHOCUTC K YHUCJIy OCHOBHBIX Pa3/Ie/ioB
COBPEMEHHOI MaTeMaTHKN. 3HAHMEe MaTeMaTHIeCKOrO aHajn3a siBJISeTCs BayKHOM co-
CTaBJIAIONIEH 00Iell MaTeMaTUuIeCKOW KY/JIbTYPbhl BBIITYCKHUKA. DTH 3HaHUs HEOOXOH-
MBI JIJII OCBOEHUS JUCITUILINH: «KOMILIEKCHBII aHaau3y, «auddepeHiaibibie ypas-
HeHUs >, «TnddepeHiaibHas TeOMeTPUs U TOHMOJIOT U, «(PyHKIIMOHAIBHBIN aHATIU3Y,
«YPaBHEHHMS B YACTHBLIX IPOU3BOJIHLIX», «TEOPUS BEPOSITHOCTEH», «MaTeMaTHIeCKas
CTATUCTUKAY.

3 Cogmepxanune pabodueit mporpaMmbl (00beM AuCIU-
IUIAHBI, TUIIBI U BUJIbI YYeOHBIX 3aHSATHUI, y4eOHO-
MeToJImvIecKoe obecliedeHre CaMOCTOATEeJILbHOM pa-
OOTBHI 00y IAOIITXCS )

Conepxkanne pabodeil mporpaMmel mpeacTapiaeHo B [Ipuroxkenmu Ne 1.



4 @oHma OIEHOYHBIX CPEJICTB MO ANCIUILINHE

4.1 IlepeveHb KOMIIETEHIIUI W WHIAUKATOPOB JOCTUKEHUS KOMIIETEHIINI C YKa3aHUEM COOTHECEHHBIX
C HIMHU 3aIlJIAHUPOBAHHBIX Pe3yJIbTAaTOB O0ydYeHHs 110 JAuciuiimHe. Onucanne KpUTEpUEB M IIKAJI
OIIEHNBAaHUSA Pe3yJbTaTOB O0y4YeHUs 110 AUCIATIINHE

Kox u dopmysimpoBka KoMIeTeHITAN

OIIK-1. Cnocoben npumeHsTh dyHIaMEeHTAIbHbIE 3HAHUSI, TIOJyYeHHble B 00JACTH MaTeMaTudecKuX U (UJIM) eCTeCTBEHHbIX HAyK, W
HCIIOJIb30BaTh UX B IMPOQECCHOHAIBHOMN JIeaTeIbHOCTH.

Koz u | Pesynbrarer  o0yue-
HaMe- HUS TI0 JIUCITUTLIINHE
HOBaHUE
Kpurepun ornennBanus pe3yibTaToB 00ydeHUS
WH/TU-

KaTopa
JIOCTH-
JKeHUs
KOMITETEH-

1104051

HeynosnerBopurenbao ‘ Y10BJIETBOPUTETHHO Xoporro ‘ Ormano




OIIK-1.1.
Oo6Jraaer
0a30BLIMUI
SHAHUSAMH,
TIOJTy I€H-
HBIMU B
obsacTu
MarTeMa-
TUYICCKUX
u  (wm)
eCTeCTBEeH-
HBIX HayK.

3Haer
TIOHATH, orpeje-
JIEHUS W CBOWCTBAa
00BEKTOB  IpPEIoia-
BaeMOll  JTUCIAILIIN-
HbI, (HOPMYJIUPOBKHI
U J0Ka3aTeJIbCTBa
YTBEPXKJIeHUi, 1Ipu-
JIOYKEHUS K JIPYyTrUM
obyracTaM  MaTeMa-
TUYECKOTO  3HAHULA
U K JUCHUILIAHAM
€CTEeCTBEHHOHAY YHO-
IO COIEPXKAHUS

OCHOBHLBIC

@parMenTapHble
IpeJICTaBIEHUS 00
OCHOBHBIX ITOHSITH-

SIX, OIpEIENeHNAX W
cBoiicTBax  OOBEKTOB
IIPENoIaBaeMOoi TUCIIH-
IJINHBI,  (DOPMYJITPOB-
KaxX 1 JOKA3aTeJILCTBAX
YTBEPZKJICHU, npu-
JIOKEHUAX K JIPYTUM
obacTam MaTeMa-
TUYECKOTO SHAHUA
U K JUCHUILIAHAM
€CTeCTBEHHOHAY YHOT'O
COJIepPKAHUST

Henosnsie
JleHusa 00
MOHATULAX,
JEHUAX © CBOMCTBaX
00 bEKTOB Hperno/ia-
BaeMON  JAUCIUAILJINHBI,
dopMyInpOBKax u
JI0Ka3aTe/IbCTBaxX

YTBEPZK/ICHUA, pu-
JOXKEHUAX K JAPYTUM
001aCTSIM MareMa-
TUYIECKOI'O 3HAHULA

IpeJICTaB-
OCHOBHBIX
orpeJie-

U K  JUCHUILIMHAM
€CTEeCTBEHHOHAYYHOT'O

COJIEPYKAHUS

CdopmupoBanHbie,
HO  COep:Kallue

JieJTbHbIE IpOOEJIbI
IIpeJICTaBICHUS 00
OCHOBHBIX MTOHATH-
OIIPEJIESIEHUSIX 1
00'bEKTOB

OT-

X,
CBOIiCTBaX
OpenojiaBacMoil IucIu-
dopmyIupos-
Kax 1 JIOKa3aTeJbCTBax
YTBEPZKJICHUA, pu-
JIOXKEHUAX K JIpPYTUM
obIacTIM MaTeMa-
THUYECKOTI'O 3HAHUA
u K JUCHUILIMHAM
€CTECTBEHHOHAY YHOT'O
CcOJlepKaHusd

IJINHBI,

CdopmupoBanHbIe
CUCTEMATHIECKIE
IIpeJICTaBICHUS 00
OCHOBHBIX ITOHSITH-
X, ONIpEJeJICHUsAX U
cBOIiCTBAX  OOBEKTOB
IIPEIoIaBaeMON JTHCITU-
dopmypoB-
KaX 1 J0Ka3aTeIhCTBaX
YTBEPZKJICHUA, pu-
JIOXKEHUAX K JIPyTUM
obJracTsMm
THIECKOT'O 3HAHUS
U K JUCIUILIAHAM
€CTeCTBEHHOHAY THOTO
COJIEPYKAHUSA

IIJIUHBI,

MaTeMa-




OIIK-1.2. | ¥YMmeer mokasbiBaTh | PparmeHTapHbie B nenmom ycuernrnoe, #o | B menom  ycremnoe, | ChopmupoBanHOe yMe-
Ymeer YTBEPKJICHUST U | IIpecTaBIeHUsT 0 | HE  CcHCTeMaTU4YecKoe | HO  cojepzKalliie OT- | Hhe KCIO0JIb30BaTh OC-
UCIIOJTb30- | PeriaThb 3a/1a41 | JI0KA3aTeIbCTBAX HCIIOJIb30BAHUE OCHOB- | JIeJIbHBIE 1poOeJIbl, | HOBHBIE YTBEPIXKICHUSI
BaTh UX B | IPEIoJaBaeMoii YTBEPKJIEHN,  METO- | HbIX YTBEP)KJIEHUIl U | MCIOJb30BAaHUE OCHOB- | I METOIBI IIPeroaBae-
npodeccu- | IUCHUIUIMHBI, TPHU- | JaX pelmeHnd 3aJad | MEeTOJ0B  IperojaBae- | HbIX YTBEPKJACHUNH U | MOW JIMCITUILINHBI
OHAJILHOW | MEHSATH MOJIYYeHHBIE | MIPEerogaBaeMoil JUCIH- | MOM JIUCITUILINHBI METOJIOB MaTeMaTHhde-
JIeATe b- HaBBIKM B JIPYIUX | INIMHBI,  [IPUMEHEHUN CKOI'O aHAJII3a
HOCTH. o0J1acTsIX  MaTeMa- | IMOJyYEeHHBIX HaBBIKOB

THYECKOr0 3HAHUs, | B JAPYIruX  O0JIACTIX

JIUCIUILINHAX —€CTe- | MaTeMaTUIeCKOTO 3Ha-

CTBEHHOHAY YHOT'O HUS, JIUCTTATLINHAX

COJIEPKAHMS €CTEeCTBEHHOHAY IHOI'O

COJIePrKaAHUSA

OIIK-1.3. | Bmageer  nHaBbiKa- | @parmeHTapHoe nc- | B mesiom ycnemnoe, | B mesiom  ycmerHoe, | YcieniHoe W cucTeMa-
Nmeer MI IIpUMEHeHHusI | 10JIb30BaHue (pyHAa- | HO He CcHCTeMaTude- | HO  cojiepzKaliee OT- | THIeCKOe MCII0JIb30Ba-
HABBIKI dbyHIaAMEHTAIBHBIX | MEHTAJIBHBIX  3HAHUI | CKOE  UCIOJIb30BaHUE | JIe/TbHbIE npobesibl, | HUE  (DYHIAMEHTA b
BBIOOpA, 3HaHUil B objacTu | B obylacTH TpernojiaBa- | pyHIaMEeHTAJTbHBIX ucrojib3oBanne  (yH- | HBIX 3HAHHUI B 00J1aCTU
MEeTO/IOB IIperoaBaeMoil Inc- | eMoil  AUCIUILINHBI B | 3HAHUI B 00JIACTU | JJaMEHTAJbHBIX 3HAHUI | IIpernojaBaeMoil  Jiuc-
peleHnst MUILIMHBL B OyayIeit | Oyayineit  mpodeccrno- | mpemogaBaeMoil  juc- | B 00JIacTH IIpenojaBa- | NAILUIMHBL B OyayIei
3a1a4 podeCcCHOHABLHON | HAJILHOW JIeATeJIbHOCTA | IUIIMHLI B OyJIyIieil | eMoil  JUCIUILUIMHBI B | TPOdeCCUOHATLHOT
npodeccu- | JedaTeTbHOCTH podeccrnoHaIbHOI Oyaymieit  npodeccrno- | JeaTeIbHOCTH
OHAJIbHOI IeATeJIbHOCTHI HaJbHOI JIeATEeIbHOCTH
JleATeb-
HOCTH  HA
OCHOBE
TeopeTn-
YECKUX

3HAHU.




KpurepusiMur orieHUBaHUs IBIAIOTCS OAJIIbI, KOTOPBIE BBICTABJISIFOTCS MPEOJIABATE]IEM 38 BUJIbI JIesITeJTLHOCTH (OIEHOYHBIE CPEJICTBA) 110
UTOraM M3ydeHusi MOJyJIeil (pa3/iesioB JUCIUILINHDL), IePEeINCIeHHBIX B PEHTHHI-IIJIAHe JUCIUILINHBL (/IS 9K3aMeHa: TeKYIInii KOHTPOJIb
— makcumyM 40 6as10B; pyOeKHbBIH KOHTPOJIb — MakcumyM 30 0asiioB, MOOMIpUTE/IbHBIE Oa/LIbl — MakcuMyM 10; s 3adera: TeKyIui
KOHTPOJIb — MakcuMmyM 50 6a/110B; pyOeKHbIi KOHTPOJIb — MakcuMyM 50 6asiioB, moompuTeabHbe 6a/1bl — MakcumyM 10).

HIkaJbl orleHUBAHUA:

DK3aMEeHbI:

e ormmano — o1 80 70 110 6asnos (Bkiovas 10 moompuTebHbIX 6aslIoB),
e xoporiio — ot 60 10 79 GasIoB,

® YIIOBJIETBOPUTEIHLHO — OT 45 10 59 OaJLIoB,

® HeyIOBJIETBOPUTEIHLHO — MeHee 45 0asoB.

3adersr:

e 3aureno — ot 60 g0 110 6auios (Bkiouas 10 moompuTe bHBIX 6AJIIOB),

e te 3agreHo — ot 0 10 H9 Gasos.



4.2 TwumnoBble KOHTPOJIbHBIE 33a/JaHUs WA WHBIE MaTepHUaJIbl,
HeoOXxo/ITuMble JJid OIEHWBAHUS Pe3yJIbTaTOB OOydYeHUs II0
JAUCITUTIJINHE, COOTHECEHHBIX C yCTAaHOBJIEHHBIMI B 00pa30-
BaTeJIbHOIN NporpaMMe MHANKATOPAMU JOCTUYKEHUS KOMIIe-
TeHIuii. MeTtoandyeckue marepuasibl, OIPeJIesIaioine IIPo-

oeaypbl oll€eHMBaHUA PE3YJ/JIbTaTOB O6y‘{eHI/Iﬂ II10 Aucou-

ILJInHe

Kon m mamMmenosanue
UHINKATOPA TOCTHIKE-
HHUsl KOMIIETCHIINI

Pesynbrarsl 00ydeHus 10 JIUCITH-
IIJINHE

OrneHounbIE CPEJICTBA

OIIK-1.1. O6nanaer
6a30BbLIME  3HAHUSIMH,
IIOJIy IC€HHBIME B 0018~
CTH MAaTeMaTHYeCKHX
u (MIM) eCTECTBEHHBIX
HayK.

3HaeT OCHOBHBIE MOHSATHUSI, OIPe-
JIeJIEHUST U CBOMCTBA OOBEKTOB
IIpero/iaBaeMoit JTUCTTATLINHBI,
GOPMYJIMPOBKH ¥ JIOKA3aTE b~
CTBa YTBEPXKIACHUN, METOJbI UX
JIOKA3aTe/IbCTBA, TPUIOXKEHUT K
JPYTUM  00JIaCTSAM MaTeMaThude-
CKOT'O 3HAHUSA W K JIUCIUATLIANHAM
€CTEeCTBEHHOHAYYHOI'O  COJlepzKar-
HUA

OIIK-1.2. ¥Ymeer wuc-
[IOJIb30BaTh UX B IIPO-
deccnoHaIbHON  J1es-
TEJIbHOCTH.

YMeeT J0Ka3bIBATH YTBEPIKICHUS
U peliaTh 3ajladd MaTeMaTude-
CKOI'0 aHaJIN3a, IPUMEHATD IOJLY-
YeHHble HaBBIKU B JIPYrux obJia-
CTAX MaTeMaTHYecKOI'o 3HaHUd,
JUCIUILINHAX €eCTeCTBEHHOHAY Y-
HOT'O COJIEPKaHUS

Konrposbabie  pabo-
ThI, T€CTHI
Kounrposibubie  pabo-

ThI, T€CThI, KOJJIOKBU-
yM

OIIK-1.3. Nmeer
HaBBIKM BBIOOpa Me-
TOJIOB peIeHus 3a/1a4

Brnajieer naBbikaMu IpUMEHEHUs
dyHIaAMEHTAILHBIX 3HAHUN B 00-
JIACTH MaTeMaTUYeCKOro aHajIu-

Kounrposibubie  pabo-

ThI, TECThI

podeccrnoHaIbHO 3a B Oy/Ly1eit mpodeccnoHabHOM
JIeATeIbHOCTH Ha OC- | JAedTeTbHOCTH

HOBE TEOPETHUIECKUX

3HAHUNA.

1. PeliTuHr-mjian AUCHUIIJINHDBI

PefituHr—1uian UCHUATLIMHBL TTPEJCTABIECH B IpuiokeHun Ne 2.

2. dK3aMeH

A. Bonpocsl K 3K3aMeHaM
e I cemecTp

1. Tlorsarue muoxkectBa. I[lapamoxkc Paccesa. Omnepanun HaJ MHOXKECTBAMHU.
Ornorennst, orobpazkerust, pyuxnun. MomHocTs MHOXKECTBA.



10.

11.
12.

13.
14.
15.

16.
17.
18.
19.

20.
21.
22.
23.
24.

25.
26.
27.
28.
29.

AKCHOMATHKA MHOXKECTBA BeEIIEeCTBEHHBLIX YHCEJI 1 HEKOTOPLIE O6H_[I/Ie CBOIi-
CTBa.

Axcnoma motHOTHI. [IpuHIINTT BEepXHEH TpaHu.

Harypasnbubie uncia. [Ipunnun maremarndeckoit nnaykiuu. HepasencTso
Bepuyyum. Bunom HeioTona.

Hexotopnie cBoiicTBa HATYpaJIbHBIX YHACE.

ParmoHaabHble I HpPAIMOHATILHEE dncaa. Vppanmonanbaoctby/2. pum-
nun Apxumesta. [lmoTHOCTE parmoHaIbHBIX THCET.

2 MOJIe/I MHOYKECTBA, BEIECTBEHHBIX YHCE: NeOMEeTpUIecKast WHTePIIpeTa-
s 1 O,

OcHoBHbIe JleMMbl aHajn3a: Kantopa o BJIOYXKEHHBIX OoTpe3kax, leiine — Bo-
pesisa, bosbniano — Beitepirpacca.

CueTHOCTh MHOXKECTBa DAIMOHAIBHBIX 4uces. Hekoropbie cpoiicTBa cuer-
HbIX MHOXKecTB. Hecuernocts [0, 1].

[Ipenen mocnenoBaresbHocTH. EnHCTBEHHOCTD Ipejesta. OrpaHnIeHHOCTD
CXOJSIIENCS TTOCTIEI0BATEILHOCTH.

[IpenenbHbIl ITepexo/l U HePaBEeHCTBA

Beckoneuno 6oiibIie 1 6ECKOHETHO MaJible rtocieioBaresbnoctu. CroiicTBa
Ipejiesia, CBA3aHHbIE ¢ apU(PMETUIECKUMU OIEePAITUSIMUA.

IIpesesr MOHOTOHHO# TIOC/IEI0BATEILHOCTH.
Yucjo e.

[ToarociieoBaTe/IbHOCTH, YacTUIHBbIE TIpeiesbl. Teopema Bosbiiano — Beii-
epiITpacca.

Kpurepnit Kot cxomumocTu mocjieaoBaTe IbHOCTH
JlBa orpenesierust npejesa GyHKIUA U UX SKBUBAJIEHTHOCTD.
Pazumanbie Turbt npesenios. [Ipumepsr

CroiicTBa 1peieioB (DyHKIMHN, CBI3aHHbIE C apU(DMETHIECKUMI OTlepallusi-
MH.

Kpurepnit Komu.

B.6. u 6.m. dynuknun. O-cumBosnka. CBa3b Mexky 6M u 00 DyHKIMIMA.
CaoiicTBa IIpesesioB, CBA3aHHbBIE ¢ HEPABEHCTBAMU.

CyrmiecTBoBanme 1pe/iesia MOHOTOHHON (DYHKIINN.

Hemnpepoisaocts dynkiun. HenrpepbIBHOCTH pe3y/IbTaToB apudMeTHIeCKUX
JIefiCTBUI HaJT HEIPEPHIBHBIMY (DYHKITHSMI.

HemnpepbIBHOCTD CJI0KHO# (DYHKITAHN.

CytmiecTBOBaHUE U HEMPEPBIBHOCTH (DYHKITUH, 0OPATHON K MOHOTOHHOM.
Teopema o ToUKax pa3pbiBa MOHOTOHHOW (OYHKITUH.

Ornpeiesierne 1 HEIIPEPBIBHOCTD ITOKA3aTe/IbHON (DYHKIIAMN.

OrmpejiesieHre U HEMTPEPBIBHOCTD JIOTapUPMIIECKOH (DyHKITUN, TPUTOHOMET-
pudecKkux (BYHKIUNA, 0OPATHBIX TPUTOHOMETPUIECKUX (DYHKITHIA.
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30.
31.
32.
33.
34.

35.

36.
37.

38.
39.
40.
41.
42.
43.
44.
45.

46.
47.
48.

49.
20.
ol.
02.
23.
o4.
29.
26.

JIBa 3aMedaTe/IbHBIX IIpEJIeia.

Teopema 00 ycTOWYMBOCTH 3HAKA HEITPEPBLIBHON (DYHKITHN.

Teopema Kortm o mpoxoxKieHnn depes HyJIb U O IIPOMEXKYTOTHOM 3HAYEHUH.
1-s1 m 2-g Teopemnbl Beitepiirpacca.

PaBaomepnasi HenpepbiBHOCTh, Teopema KanTopa 0 paBHOMEpHOI Herpe-
PBIBHOCTH.

ITpoussoanas. I'eomerpuuecknit cmbica pousBogHoil. JIuddepennupye-
MOCTH W Iipou3BojHasg. HernpepbBHOCTL nddepeHupyemMoin (yHKIINN.

Huddepentua.
JnddepennupyemocTsb U apudMeTHIECCKUE OlEPAIUN.

Huddepennupyemocts c1oxKHOM dynknun. VHBapuanTHOCTL (POPMBI ITep-
Boro gauddepeHnalia.

JuddepennupyemMocTsb 00paTHO (DYHKIIAN.
[IpousBojiHbIE S7IeMEHTaAPHBIX (DYHKITHIA.
[IpousBojHbie BbICIUX HOpsiiKOB. Popmyita JleiibHura.
Touka joKaabHOrO 3KCTpemyMa. Jlemma Pepma.
Teopembr Posns, Jlarpamzka Creacrsust u3 Teopemsbl Jlarpanzxa.
Teopema Kormn.
0 00

[Ipapuno Jlommrans (meonpenenennocts () u (22) ).

Teopema Teittopa 06 octarounoM 4iene B obteit popme. CiieicTBus U3 Hee:
ocTaTOYHBIH 1ieH B (popme Jlarpamxka u Korm.

Jlokabnasa dopmysta Teitnopa.
@opwmysibl Teitiopa /it OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITUIA.

[Ipunoxenus dpopmyn Teitiopa: UppalMoOHATLHOCTD YUCIA , TPUOJIMKEHHBIE
BBIYUCJIEHNUsI, BbIUMCIeHNe "TOHKHX " TIpeIesoB.

MoHOTOHHOCTH B TOYKE M Ha MHTEpBaJe. e cBA3b cO 3HAKOM MPOU3BOTHOI.
Cwmena 3HaKa (DYHKIUHU [IPH [IEPEXOJIE IePe3 TOUKY.

JlocTaTo4dHble yCJIOBUSA IKCTPEMyMa.

Brinykiocts dbyHKIun Ha oTpeske. ['eomerputeckasi HHTEPIIPETAIINAA.
JlocTaTovHoe yC/I0OBUE BBITYKJIOCTH.

Touka neperuba. Heobxoaumoe ycioBue neperuda.

JlocTaro4unble yCJIOBUS Ieperuoa.

Acumvnrorsl. Kputepuii cymecTBoBaHUsT HAKJIOHHOM acuMIITOTHI. Vcceno-
BaHue pyHKIUU u rnocrpoenne rpacduka. [Ipumep.

e II cemecTp

1.

2.

ITIepBoobpasnasi. Teopema 06 obiiem Buje neppoodbpasHbix. Heompeperen-
HbIit uHTerpas. OCHOBHBIE CBOWCTBA.

Ta6JII/ILIa HeoIlpe/Je/IeHHbBIX NHTerpaJioB.
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10.
11.
12.
13.
14.
15.
16.

17.
18.

19.
20.

21.

22.

23.

24.
25.
26.
27.

28.

29.
30.
31.

OCHOBHBIE METOJIbI MHTErPUPOBaHUsT (METOJI TIOJICTAHOBKY U 110 YACTSIM).
NurerpupoBanue paruoHabHBIX JIPOOEit.

WNuTerpupoBanmne 1poOHO-TMHENHBIX U KBAIPATUIHBIX HPPAITNOHATILHOCTEN.
Nurerpuposanue auddepennuajibHOro OMHOMA.

WNurerpupoBanne HKOTOPHIX TPUTOHOMETPUYIECKUX BBIPAYKEHMUIA.

[Tonsarue o "uebepyrmuxcs "uHTErpaIax.

WNuTerpaiabable CyMMBbI, HX TI'€OMETPUIECKHIl CMBbIC/I. VIHTErpupyemMocThb.
Heobxomumoe yciosue maTerpupyeMoctu. IIpumep orpaHuvueHHONl HEWMHTE-

rpupyeMoii (pyHKIH.

Cymmbr [lapby. OcnoBuble cBoiicTBa. BepxHue n HUXKHIE UHTETDAJIBI.
Kpurepwuit nuarerpupyemoctu.

NuTerpupyeMocTh HEPEPBHIBHON (DYyHKITHH.

WNurerpupyemMocThb MOYTH BCIO/Ly HENPEPLIBHON (DYHKITUN.
NuaTerpupyeMocTb MOHOTOHHOM M OIpaHUYCHHON (DYHKITAHN.
Nurerpupyemocts cI02KHOM (DyHKITUN.

CroiicTBa OIpeIeIeHHOIO NHTerpaJja: JMHEHHOCTh U HHTEIPUPYEMOCTD ITPO-
U3Be/IEHUSI.

CsoiicTBa OompeaeIeHHOTO HHTEerpasa; aJInTUBHOCTD.

OrneHKN UHTErpaJIoB: MOHOTOHHOCTB. VIHTErpupyeMocTb MO/ WHTErPU-
pyemoit byHKINH.

TeOpeMI)I O CpeJHEM 3Ha4YC€HUU. CJIG,ILCTBI/IH 13 Hee.

Nurerpan ¢ nepemenubiM BepxauM mpejiesioM. @opmysna Heotona — Jleiio-
HUIIA.

Nurerpuposanue o gactam. Popmyna Teitiopa ¢ ocTaTOYHBIM YJIEHOM B
MHTErpaJibHOI dopme.

3aMeHa IIepeMeHHO B OIIPe/IeJIEeHHOM MHTErpaJie B ciIydae, Korja f - Herpe-
phIBHA.

3aMeHa mepeMeHHOl B OllpeJIeJIeHHOM MHTerpaJie B ciiydae, Korja f - uHre-
rpupyema.

Kpurepnit JIebera nnrerpupyemMocT.
[Tonarue kpusoii. Inuna gyru kpusoit. KoppekTHOCTEH onpe/ie/ienus JIJIMHbI.
Dopmyita JiIs JUINHBL TJIQJIKON KPUBOIL.

Ompenenenne momaau ¢urypbl. [lgomank KpUBOIMHENHHONW TpaTernumn.
[Tmomans cekropa. Kybupyemocts. Kybupyemocts mummnipa. Oobem Te-
Jia BPAIIEHUS.

MmuoxkectBo R” u merpuka B HeM. OTKPBITbIE U 3aMKHYTbIe MHOXKECTBa B
R™ . Kpurepuit 3aMKHYTOCTH.

KommnakTer B R". KoMIIaKTHOCTH 1 - MEPHOTO TapaJiie/Ielue;ia.
T. T'eiine — Bopenst — Jlebera.

[TonsTue byHKIMM MHOIUX TIEPEMEHHDIX.
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32.
33.
34.

35.

36.
37.

38.
39.
40.
41.

42.

43.
44.

45.
46.
47.
48.
49.
20.
ol.
02.
53.

o4.
29.

[Tocnemosarenbnoctu Toyek B R . Kpurepnii Kormn.
T. Bonbmano - Beitepmrpacca.

Ba omnpenenenud npejena pynknuu B Rn. 1x skBuasentTnocts. [loBTop-
HbIE TIPEJIETHI.

Henpepoisrocts dyukiun 8 Rn. OcHoBHBIE CBOWCTBA HEIIPEPBHIBHBIX (DYHK-
nuit B: apudMmeTndecKre CBONCTBA. HENPEPBIBHOCTb CJIOYKHON (DyHKIINH,
YCTOMYNBOCTDL 3HaKa HempepbiBHON (dyHKiuu. T. 0 MpoMeKyTOYHOM 3HA-
qeHun, 1-g u 2-s1 TeopeMbl Beitepirpacca.

Teopema Kantopa o paBHOMEPHOiIT HEITPEPHIBHOCTH.

Yactuble nponsBogabie. nddepermupyemocts. CylecTBOBaHNE TaCTHBIX

pou3-BoJIHBIX Jnddepennupyemoin dyukiuu. Aunddepeniupyemocts =
uernpepbiBHOCTD. uddepeniuait.

IToctarounoe ycaoBue auddepeHImpyeMoCTH.
HuddepennupyeMocThb CJI0XKHON DYHKITUH.
NuBapuanTHOCTh HOPMBI ITIepBOro auddepenimala.

YacTHble TPOU3BOJHBIE BBICHINX MOPAIKOB. HezaBHCHMMOCTD CMeNaHHbIX
IIPOU3BOJHBIX OT MOPsIKa JuddepeHmpoBaHms.

Huddepenruaibl BeicuxX nopsaakoB. Hemapapuantaocrs nx dopm. VMHBa-
PUAHTHOCTH B CJIydae JIMHEHHONW 3aBUCUMOCTH.

Qopwmyita Teitopa g QyHKIMIT MHOTUX TIEPEMEHHDIX.

DkcrpemyM byHKIMIT MHOTEX nepemeHHbIX. Heobxomumoe yeioBue skcTpe-
MYyMa.

Keaaparuanbsie popmbr. Kpurepuit CusibBectpa.

JlocTaTounble YCIOBUS 9KCTPEMYMA.

JlocraTodnble YCIOBUS 9KCTPpEMyMa B CIydae 2 IMepeMeHHbIX.
Haubosbiiee n HanMenbiniee 3nadenns: PyHKIINN MHOTUX TIEPEMEHHDIX.
[Tonstue o weasuoit pyuknun. Hegsnas dpynknusa 1 mepemeHHoii.
Hegpnas pyHKIMST MHOIUX IIePEMEHHBIX.

Hegpuble bynknmm, 3ajjamiabie CUCTEMO ypaBHEHMIA.

T. 06 obparHOM OTOOpPAKEHUN.

Yenosubiit skcTpeMmyM. CBejienne K 6e3ycioBHOMY sKcTpemymy. Heobxon-
Mbl€ YCJIOBHUSI YCJIOBHOT'O 9KCTPEMYMA.

Merto1 HeolpeeIeHHbIX MHOXKUTE el JlarpaHxKa.

JlocTaTounble yCJIOBHUS YCJIOBHOTO KCTpeMyMa. [Ipumep.

e III cemecTp

1.

YucsoBoit psj. VlHBapHaHTHOCTH CXOJMMOCTH OTHOCHTEIBHO JI00aBJICHUS
(orGpachiBaHUsI) KOHEIHO-TO 4nC/Ia 4ieHOB. Heobxomumoe ycaoBue cxoju-
Moctu. Kpurepuit Ko,

Kpurepnit cxomumocTu pgjioB ¢ HEOTPHUIATEIbHBIMU WieHaMu. [Ipu3nakm
CpaBHEHUS.
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10.

12.

13.

14.

15.
16.
17.
18.
19.

20.

21.

22.

23.
24.
25.
26.
27.
28.
29.
30.

31.

© 0 NS T w

[Tpuznak /lasrambepa.

[Tpuznak Kormmn.

Cootnorenne mex ity npusnakamu Ko n Jasambepa.

Nurerpanbubiii npusnak Kommu. [Ipuznak Paabe.

Ab6costoTHast U yCJIOBHAsT CXOIAUMOCTE. [Ipumepsr.

Teopema Pumana o mepectaHOBKe yCJIOBHO CXOALAIIErocs psaa.™®

Teopema Korru o mnepectanoBke abCcoIIOTHO CXOJISIIETOCH PsJia.
[Ipeobpazosanue Abess. [lpusnaku Abesns u Jupuxite. [Ipusnax Jleitbuuria.
Cx0IMMOCTb CyMMBI U PA3HOCTHU cxofdmuxcs psjioB. Teopema Meprenca.

Beckoneunnie IIPOU3BEJICHM . HeO6XO,H‘I/IMO€ YCJIOBHE CXOJUMOCTH. CBasb ¢
pAT1aMU.

HecobcrBenHble HHTErpAJIb 10 OECKOHETHOMY TPOMEXKYTKY. AHAJIOTHS C Psi-
sgamu. [Ipumepnr.

HecobcTBennblit naTErpas OT HEOTPUIIATEILHON (DYyHKIIUN: KPUTEPUil CXO-
JAUMOCTH, IIPU3HAKHU CPaBHEHUA, YACTHBIN IIPU3HAK CPaBHEHUA.

AbcosroTHAS U YCIOBHAST CXOJUMOCTb.

[Ipusnaku Abens u dupuxie.

3aMeHa IepeMeHHBIX U HHTETPUPOBAHKE 110 TaCTsIM.
HecobcrBennble HHTEIPAJIbI OT HEOTPAHUIEHHBIX (DYHKITUI.

HecobcrBennbie naTErpasibl ¢ HECKOJIBKUMU OCOOEHHOCTSMU. [raBHoe 3Ha-
yenue B cMbiciie Kormu. [Ipumepsr.

[Torodeunasi cxoauMocTh (DYHKIIMOHAJIBHBIX IOCJI€/I0BaTe/IbHOCTEl. [Tpnme-
pbl. OCHOBHBIE BOIIPOCHI.

Pasnomepnag cxogumoctb. PaBHoMepnas cxoguMocTh n. PaBnomepnas cxo-
JUMOCTBh => Morodednas cxomauMocThb. Korarpupumep. Kpurepnit Korn.

[Toroueunas u paBHOMEpPHASA CXOJMMOCTD (PYHKITMOHAIBHBIX psI0B. Kpute-
puit Komu. IIpusnak Beitepimrpacca.

[Tpusnak /Iupuxie paBaoMepHOil cxoaumocTtn. IIpumep.

[Ipusnak AGesst paBHOMEPHON CXOIMMOCTH.

Teopema o mepecTaHOBKe JIBYX IIPeIe/IbHBIX Tepexo10B. CrieicTBus n3 Hee.
NuterpupoBanue n mpeebHbIN Tepexo.

JunddepennupoBanne u NpeIe/IbHbIN TEPEXOI.

[Tpumep menpepbiBHOii, HUTIE He auddepennupyemoit dyukmn.*
Iocrenosarensiocts {sinnx} me cxogurcs na {x # m, m € Z}.

CytiecTBOBaHUE CXOJIAIIEHCS TTO/IIIOC/IEIOBATEILHOCTH Y PABHOMEDHO OTpa-
HUYEHHOI 1 paBHOCTEIIEHHO HEIIPePBIBHOI Ioc/iejoBaTe/ ibHOCTH. JlocTaTou-
HBII IIPU3HAK PABHOCTEINECHHON HEIPEPBIBHOCTH.

Crenennbie psijibl. [Ipuvep cTerieHHOTO psijia, pacxXoIsInerocsi BCIOLy, KpoMe
toukn r = 0. Teopema Komm — Aamapa.
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32.

33.
34.
35.

36.
37.
38.

39.
40.

41.

42.

43.
44.

45.
46.
47.
48.
49.

20.
ol.
02.
93.
o4.

25.
96.
o7.

28.
29.
60.

Pajgnyc cxomumoctu. NaTepsBan cxomumoctu. [loBejienne cTerneHHOroO psijia
Ha I'paHulle nHTepBaja cxoaumocTu. IIpumepsnr.

HenpepbIBHOCTH CyMMBI CTEIIEHHOI'O PsiJia.
[Tourennoe wHTEerpupoBanue, 1uddepeHITmpPoOBaHIe CTEIIEHHOTO PsJIA.

Paznoxkumocts dynknun B crenenHoit psiji. Heobxomaumoe ycioBue pasiio-

JKAMOCTHU. EIMHCTBEHHOCTH pa3yioxKeHus. Kpurepnil pa3ioKIMOCTH.
Paznoxkenune snemenTapHbIX (DYHKIINI B CTEIICHHOMN psi/I.
Teopema Beiiepuirpacca o pasHoMepHOM TpubanzKenun. ™

CewmeiictBo dyukmii. CXOMMMOCTh, paBHOMEPHAsT CXOIUMOCTh. JIBa KpuTe-
pud PaBHOMEPHOU CXOTUMOCTH.

QyHKIIMOHAIBHBIE CBOHCTBA ceMelicTBa (DYHKITHIT

CoiicTBa cOOCTBEHHOTO MHTErpaJjia, 3aBUCSIIEIO OT IapaMeTpa: HelPePhIB-
HOCTb, HHTEIPUPYEMOCTD, M depeHInpyeMOCThb

HemnpepsiBHocTh, nuddepeHupyeMocTh B CIydae 3aBUCHMOCTHU IIPEJIE/IOB
MHTEIPUPOBAHUs OT ITapaMerpa.

Hecob6creennnie nnterpadsint I pojia, 3aBucsriue ot nmapamerpa. PaBHomepHast
cxoaumocth. Kpurepnit Kommu. Ilpusnakn Beitepmrpacca, Abens u Jupux-
JIe.

HempepniBHOCTE 110 T1apaMeTpy HECOOCTBEHHBIX MHTEIpPaJioB | poia.

JuddepernupyeMocTs 1 HHTETPUPYEMOCTD IO MTapaMeTpy HeCOOCTBEHHBIX
narerpaJyios I poja.

Teopema OyodwUHN.

Hecobcrsennnie nnrerpasint 11 posa, 3aBucdiinme oT napaMerpa.
Broraucnenne unrerpasia Iupuxie.

Borauncinenne nnarerpasa Ilyaccona.™

lammva - dyukiusa. Ee cpoiictBa. Bera - dyukiusa . Ee cpoiicrBa. Cs3b
mexy I'() m B(,).*

®opmyna Crupsmnra™.

JLu.i. Pasmepnocts. [Ipumepsnr. ¢ - J1.H.II.

Hemnostnora mnpocrpanctsa .

Eskmunoser mpoctpanctBa. HepasencTtso Kommm-bBynsakoBckoro.

Oproronansaoctsb. Teopema Iludaropa. OproHOPpMHUPOBAHHBIE CHCTEMBL.
[Tpumepsr.

Psanbr @ypoe. CpoiictBa orpeskos Psita @ypre. Hepasencrro Beccerst.
3aMkHyThIe 0.H.c. Kpurepnii 3aMKHYTOCTH.

Teopema BeiiepiTpacca o npub/nzKeHUn HENPEPBIBHOW (DYHKIIUNA TPUTOHO-
METPUIECKUMU MHOTO-4jIeHaMHE.

3aMKHYTOCTb TPUTOHOMETPUIECKON CHCTEMBI
Jlemma Pumana.

NuTerpanabaoe mpejcTaBieHue Jjisi YaCTUIHON cyMMbI psjia Pypbe.
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61. CsoiicrBa gapa dupuxie. ITpunmun noxkaansanun. ™

62. Ycnosue dunu. [loroyeunas cxomumoctsb psia Pypobe.
63. Yciosue ['enbiepa. Ero coornomenne ¢ ycsiosuem Jlunm.

64. CBs3b MeEXK/ly IVIQJIKOCTBIO (DYHKIIUU U CKOPOCTHIO yObIBaHUs ee KO3 dhu-
nrenToB Pypbe. YejIoBHEe paBHOMEPHON CXOIMMOCTHU Psijia Pypbe.

65. Ompesesienne u npocteiitime cBoiicTBa nmpeodpaszoBanus Pypbe.
66. OcHoBHast TeopeMa - (bopMyJIa OOpAIIEHMS.

67. llosesienne na GecKOHEYHOCTH (DYHKIMHM, UMEIOMIENH CyMMUPYEMYIO TPOM3-
BoHY0. CBSI3b MEXKIy IVIAJIKOCTHIO (PYHKIINN U CKOPOCTHIO YOBIBAHUS €e
npeobpazoBanusg Oypobe.

68. CBaA3b MKy CKOPOCTHIO yObIBaHUST (PYHKIINN U IJIQIKOCTBIO ee Tpeodpas3o-
Banud Pypbe.

e IV cemectp

10.

11.

12.

Ocnosable jemmbl anannsa (Kanropa, Bosabiano - Beitepmrpacca, leitne - Bo-
peJist).

[Ipenen dynknuu B Touke. Kpurepnit Komu cymiectBoBanus mpejieia.

CaoiicTBa HENPEPBIBHBIX (DYHKIUI OJIHOM U HECKOJBKUX MEPEMEHHBIX (TeOpeMbl
Ko 0 mpoxoKIeHn# 4epe3 Hy/Ib U O MPOMEKYTOTHOM 3HAYEHNN ).

CpoiicTBa HeNpepbIBHbIX (DYHKIWIA OJ[HOM 1 HecKOJIbKUX mepemernbix (I u I reo-
pembl Beitepirpacca).

ParoMepHast HelrpepbIBHOCTH (DYHKIINIT OJTHON M HECKOJILKUX IepeMeHHbIX. Teo-
pema Kanrtopa.

Huddepennupyemoctsb HyHKIUI OHON U HECKOJIBKUX 1TepeMeHHbIX. CBA3b MeXK-
ay b hEepeHIIpyeMOCThIO U CYIIECTBOBAHUEM MTPOU3BOJIHOM (COOTBETCTBEHHO
YACTHBIX IPOU3BOJIHBIX ).

Huddepennuan GpyHkiuit 0HON U HECKOJIBKUX IepeMeHHbIX. VHBapuanTHOCTh
dopmbl iepBoro juddepeHiualia.

Ocuosublie Teopemsbl uddepennuanbroro ucancienns (Pepma, Posus, Jlarpan-
xKa, Komm).

Qopwmyita Teitnopa s pyHKIMI OTHON U HECKOJIBKUX IEPEMEHHBIX.

DxcrpemyM GYHKIUN OIHOM mepeMerHoit. HeoOxommMoe 1 0cTaTOIHbBIE YCIOBHS.
[Tpumepsr.

DKcTpeMyM (DYyHKIIUUH MHOTHUX ITepeMeHHbIX. Heobxoaumoe n 10CTATOIHOE yCIIO-
BUSI.

WNurerpan Pumana. Cymmbr Jlap6y. Kpurepuit unrerpupyemoctu. Kiracesr ware-
IPUPYEMBIX (DYHKITHII.
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13.

14.
15.

16.

17.
18.

19.

20.

21.
22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.

Psanpr ¢ neorpunarensubivu wienamu. [Ilpusnakn cpapaenusd. [Ipuznaku /lamam-
oepa n Korrmn.

[Ipusnak Paabe. nterpaibHbIil TPU3HAK CXOIUMOCTH.
AbcosmorHast U yeJoBHAs CXOAUMOCTD psijia. [lpusunaku Abens u dupuxie.

HecobcrBennbie naterpasnl. [lpusaakn cpaBaennsi. AGCOIOTHASA U YCIOBHASI CXO-
JINMOCTb.

[Ipusaaku AGenst u Jupuxiie cXOQMMOCTH HECOOCTBEHHBIX MHTEIPAJIOB.

QyHKIMOHAIBHBIE TIOCJIE/IOBATEILHOCTH U pajibl. Kputepuit Komm mn mpusnak
Beitepmrpacca paBHOMEPHO CXOIMMOCTH.

O yHKIMOHATbHbBIE TIOCJIE/IOBATEILHOCTU U PAIbI. HenmpepbIBHOCTD 1 TIpeJIeTbHbBIIIT
IIePexom,

O YHKITMOHABHBIE TTOCJIEI0BATEILHOCTH U Psajibl. uddepennupyemocts, wHTE-
IPUPYEMOCTb U TPE/IETbHBII TEPEXO/I.

Crenennbie psbl. Teopema Komu - A jtamapa.

WNurerpassl, 3aBucsdinme oT napamerpa. HenpepbiBHOCTD, mud hepeHnmpyeMocTb,
HHTErPUPYEMOCTD I10 ITapaMeTrpy.

HecobcTBennble mHTErpaJibl, 3aBHUCAINUE OT IapaMeTpa. PaBHOMepHasl CXO/IU-
mocTb. IIpusnak Beiteprpacca. Kpurepnit Korrm.

HemnpepuwiBnocTs, guddepeHnupyeMocTb, HTHTErPUPYEMOCTh HECOOCTBEHHBIX WH-
TErpaJsioB, 3aBUCAIIIX OT HapaMeTpa.

Paner @ypbe 10 OPTOHOPMUPOBAHHBIM cHCTeMaM (0.H.C.) B €BKJIMJIOBBIX IIPO-
CcTpaHCTBaX. DKCTpeMaIbHOE CBOMCTBO OTpe3KoB psijia Pypwe. Hepaserncrso Bec-
censg. Kpurepuit 3aMKHYTOCTH O.H.C.

Teopema Beitepirpacca o npubInzKeHUN HEIIPEPBIBHON 27 - IEPUOJIMIHON (DYHK-
[UU TPUTOHOMETPUICCKUMU MHOTOUICHAMH.

SaMKHYTOCTb TPUTOHOMETPUIECKON CHCTEMBL.

Jlemma Pumana. MaTerpanbaoe mpejicraBienue JIjid YaCTUYHBIX CyMM TPUTOHO-
Merpudeckoro psiaa Pypwe. Cxoaumocts psia Pypbe B TOUKe.

WNurerpan Pumana no n-mepaomy rnpomexyTky. Heobxomaummoe yciaoBre nHTErpu-
pyeMOCTH.

Kpurepuu JleGera (6e3 nokazarenncra) u JTapby (¢ qokazaTebeTBOM) HHTEMPU-
pyemocTu 110 Pumany.

Nzmepumbie o 2Kopaany MuoxkectBa. VX cBoiicTBa.

Nurerpan no muoxkectBy. KoppekTHocThb onpejiesienns. Kpurepuit marerpupye-
MOCTHU Ha M3MEePUMOM MHOXKECTBE.
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33.
34.
35.
36.
37.
38.

39.
40.

41.

42.

43.

44.
45.
46.
47.
48.

49.
50.

o1l.

52.
53.
o4.

95.

Mepa zKopaana. Kpurepuit uzmepumoctu o 2Kopgany.

CoiicTBa uHTErpasa (JMHEHHOCTD, aJJINTUBHOCTD, OIEHKA WHTErPAJIA).
Ceoiicra uHTErpasia (MOHOTOHHOCTE, TEOPEMbI O CPEJTHEM ).

Teopema @ybunu. CrencTBust U3 Hee.

BaMmeHa [epeMeHHBIX B N-MepHOM uHTerpase (6e3 jpokasarenbersa). [Ipumep.

HecobcTBennblit n- mepubiit naTerpasi. HecobcrBeHHBII HHTErpaJ OT HEOTPUILA-
TeJILHON (DyHKITUN.

[IpusHaku cpaBHEHUSI CXOANMOCTHA HECOOCTBEHHBIX 7- MEPHBIX MHTEIPAJIOB.
CBs13b MEKTYy CXOJIMMOCTBIO U aDCOTIOTHON CXOIUMOCTBIO.

Kpusonuneiinoie mnrerpasst [ u II pona. VIx cBesnenne Kk 06br9HOMY WHTErpasy
Pumana.

Qopmysta ['puna.

Ycyi0BUe HE3aBUCUMOCTH KPUBOJIMHENHOTO MHTErpaJsia Ha IJIOCKOCTH OT IIyTH WH-
terpupoBanus. [Ipusnak nosnoro auddepeniualia.

[Torsarue nmoBepxaOcTH. CrIOCOOBI UX 3aIAHUS.
KacarenpHast IJI0CKOCTh ¥ HOPpMaJib K ITIOBEPXHOCTH.
[Lnoma e SIBHO 3aaHHOM TOBEPXHOCTH.

[Lromma b peryasspHOil TOBEPXHOCTH.

HeszaBucumocTsb mjiomajm peryyigpHoil TOBEPXHOCTH OT CIOCODa IapamMeTpu3a-
IAN.

[Toepxnoctuble unterpasnl [ u II poga. Ix cBejienne K JIBOWHBIM HHTErDAJIAM.
Dopwmyma aycca- Octporpajckoro.

OpuenTalys KyCOIHO-TJIaJIKOM MTOBEPXHOCTH. JIleMMa 0 JIOKAJTbHOM OHO3HAYHOM
ITPOEKTUPOBAHUH.

Dopmyna Crokca.
[Ipoussoanas mo Hampasiennto. ['pajment. CBOHCTBO rpajueHTa.

Huseprenrust n nmotok BekTopHOro mojs. Popmyrna laycca-Ocrporpajickoro B
BeKTOPHOIT (hopme. HezaBucuMocTsb iuBeprenum oT BLIDOpa CUCTEMbBI KOOD/IMHAT.
[M'uipomexaHUaecKuil CMBICT JIMBEPTEHITNAN.

Hupkyssnust u porop BekTopHOro mojis. Popmyna Crokca B BEKTOPHON (opme.
Heszasucumocts poropa oT BbIOOpa cUCTEMbl KOOpAUHAT. MexaHu4decKuii CMbICTT
poTopa.
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56. Cosenonjasbable (Tpy6uareie) mosst. [lpumep. Ux cpoiicta. [lorenmanbabie u
Oe3BUXpeBbIe 1M0JId. VX ¢BA3b.

B. O6pa3sern sk3aMeHaIlMOHHOI'0 OujieTa

CTpyKTypa SK3aMeHAIIMOHHOI'O OumjeTra: OWJIET COCTOUT W3 2 BOIPOCOB, 1O 1 u3
KaxKJ0i YacTh, Ha KOTOPbIE YCJIOBHO JIEJUTCA HMPOYUTAHHBIA B TeUEHHE CEeMecTpa
JIEKIIMOHHBINA KYPC.

MUHUCTEPCTBO OBPA3OBAHUIS I HAYKI POCCUMCKOM ®EJIEPAIINN
OEJEPAJIBHOE TOCYJAPCTBEHHOE BIOJI2 KETHOE OBPA30OBATEJIBHOE
YUYPE2K/IEHVE BBICIIIEI'O OBPASOBAHUA
«BAIIIKNPCKHNII TOCYIAPCTBEHHBIII YHUBEPCUTET»
OAKYJIBTET MATEMATUKU 1 TH®OPMAIIMOHHBIX TEXHOJIOIUN
KA®OEJIPA MATEMATNYECKOI'O AHAJIN3A
Dk3aMeHanMoHHbI Ouier Ne 1
mo Kypcy «MaremaTudeckuii aHajIns»

1. Jlemma Bosbniano—Beitepirrpacca.
2. ®opmyna Teitnopa.

Bas. kabeapoit Umknn X.K. /

C. Kpurepumn orieHKn

e 25-30 Oa/I7IOB BBICTABJIAETCH CTYAEHTY, €CJIU CTYJAEHT JaJl IOJIHbIEe, Pa3BEpPHY-
ThI€ OTBETHI Ha BCE TEOPETUYIECKUE BOIIPOCHI OMJIeTa, MPOAEMOHCTPUPOBAJI 3HAHUE
GYHKITMOHAJIBHBIX BOBMOXKHOCTEH, TEPMUHOJIOTUU, OCHOBHBIX 9JIEMEHTOB, YMEHUE
[PUMEHSTh TEOpeTHYeCKNe 3HAHUS IPU BBITOJTHEHUN MPAKTUYECKUX 3aJIaHUil.
Crynent 6e3 3aTpy/HEHUIl OTBETHJI HA BCE JIONOJHUTE/bHBbIE BOmpockl. [Ipak-
TUYECKasl 9acTh pabOTHI BBIIIOJIHEHA [TOJTHOCTHIO 0€3 HETOYHOCTEH U OMbOK;

e 17-24 6a/1710B BBICTABJISIETCSI CTYIEHTY, €CJIU CTYAEHT PacKpbLI B OCHOBHOM Teope-
THYIECKUE BOIIPOCHI, OJHAKO JOIYIIEHbBI HETOTHOCTH B OIPEICICHNN OCHOBHBIX I10-
aaruit. [Ipn oTBeTe Ha JHOMOTHUTEILHBIE BOIIPOCHI JOIYIINEHBI HEOOJIBIIHE HETOU-
Hoctu. [Ipu BeIIOJIHEHNN IPAKTUIECKON 9acTh pabOThI JOMYIIEHBI HECYIECTBEH-
HBIE OINOKI;

e 10-16 GaJ/IIOB BBICTAB/ISAECTCH CTY/ACHTY, €CJU IPU OTBETE Ha TEOPETUIECKHUE BO-
IPOCHI CTYJIEHTOM JIOIYIIEHO HECKOJIBKO CYIIECTBEHHBIX OIMUOOK B TOJKOBAHUU
OCHOBHBIX IMOHATHI. JIOormkKa m mo/tTHOTa OTBETa CTPaJIAI0OT 3aMETHBIMHU H3bsHa-
MU. 3aMEeTHBI TPOOEJIbl B 3HAHUU OCHOBHBIX METOJI0B. TeopeTntieckue BOIPOCHI B
[IEJIOM U3JIOZKEHBI JIOCTATOYHO, HO C MPOITyCKaMu MaTepuaJjia. VMeroTcd mpuHIim-
uaJbHbIe OMIMOKN B JIOTWKE TOCTPOEHUsST OTBeTa Ha Bompoc. CTyIeHT He eI
3314y WU IIPU PEIIeHr JOIMYIIEeHbl I'PyOble ONnOKH;

e 1-10 GajstoOB BBICTABJIAETCA CTY/CHTY, €CJIM OTBET Ha TEOPETHIECKHE BOIPOCHI
CBU/JIETEILCTBYET O HETIOHMMAHUU U KpaliHe HEITOJTHOM 3HAHUN OCHOBHBIX TTOHATHH
u MeTo10B. OOHAPYKUBAETCA OTCYTCTBHE HABBIKOB IIPUMEHEHUSA TEOPETUIECKUX
3HAHUI [IPY BBITOJHEHNN TPAKTUIeCKNX 3adannii. CTyZeHT He CMOI OTBETUTH HU
Ha OJUH JOTOJHHUTEIbHBIN BOIIPOC.
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[Tocerenne JEKIMOHHBIX W TPAKTHIECKUX (CEMUHAPCKUX, JJAOOPATOPHBIX ) 3aHATHIL
ornenuBaercsd B cymmax 710 6 u 10 6a/110B cO OTBETCTBEHHO, OHAKO 3TU OAJIIBI ABJIAIOTCS
mTpadHBIMA U BBIYUTAIOTCS IPENojaBaTe/ieM n3 HabpaHHBIX CTYJIeHTaMU 0aJlioB B
XOJIe TEKYIIEro U PyOEesKHOT0 KOHTPOJISI TI0 CJEIYIONEH cxeMe:

® 3a [POITYCKNU JIEKITMOHHBIX 3aHATUI

3a 25 % 1poIycKoB BuIuuTaeTcs 1 Gasit
3a 50 % mpomyckos BeUUTaETCA 4 Oaia

3a 75 % npomnyckos BerauTaercs 6 6asLIoB

3a 100 % mpoIryCKOB — CTYJIEHT He JOIYCKAETCS 0 UTOTOBBIX MCIIBITAHUI

® 3a [POIYCKHU MPAKTUYIECKUX (CEMUHAPCKUX, JTaOOPATOPHBIX) 3aHSITHI

3a 20 % 1poryckoB BeIUUTAETCs 2 HaLia

3a 40 % nporyckoB BeluuTaeTCs 5 H6aJIIOB

3a 50 % 1poryckoB BeMuTaeTCA 7 OAILIOB

3a 75 % npomnyckos BerauTaercsa 10 6asios

6osiee 75 % MPOIYCKOB — CTYJIEHT HE JIONYCKAETCs JI0 UTOMOBBIX MCIIBITAHMIA.
VceranaBimBaeTcs cjeayiomas rpajamus nepesoja onenkn u3 100-0a/bHOM B Ue-

THIPEXOATLHYIO:
DK3aMEHbI:

e ommmaao — ot 80 10 110 6a/mmos (Bkimodast 10 moompuTeIbHBIX 6aJIIoB),
e xoportro — oT 60 0 79 GaJLIoB,

® VJIOBJIETBOPUTEILHO — OT 45 110 59 Hasios,

® HeyIOBJIETBOPUTEIHLHO — MeHee 45 OaslIoB.

3adeTsr:

e 3aureno — ot 60 mo 110 6amnos (Briodast 10 moompuTeIbHBIX OAJLIOB),
e te 3adreHo — ot 0 g0 59 GasIoB.

Crynent, HabpaBIuit IO UTOTAM TEKYIIEro U PyOeKHOTO KOHTPOJISA MeHee 35 BO3-
MOXKHBIX 0aJlJIOB WM TIPOIYCTUBINNHA Gosiee 75 % mpakThueckux (CeMUHAPCKUX, Jia-
6OpPATOPHBIX) 3aHATHIA, /IO FK3aMeHa 110 JIAHHON JUCIUILINHE He JIOIyCcKaeTcst. B aTom
Cllyda€e OH HM3yYa€T H€ OCBOCHHbLIEC MM TEMBbI, BBIIIOJIHACT COOTBETCTBYIOIINE 3aJaHud
Ha IIJIATHOM OCHOBE B CPOKH, YCTaHOBJICHHbBIEC JCKaHAaTOM JJid JIMKBHJalIUN 3a/0JI2KCH-
Hocreil. BaJutbl, osrydeHHble TaKUM 00pa30M, MPUOABIAIOTCI K KOJUIECTBY OAJLIOB,
HAOPAHHBIX CTYJCHTOM B CEMECTDE.
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3. KonTpoJsibHBbIE pabOTHI

Jlast pyOeKHOro KOHTPOJIST yCIIEBAEMOCTH W ITPOMEXKYTOYHON aTTeCTAIluh CTYIeHTOB
PeJLyCMOTPEHO TipoBejierne 12 kouTposbHbix pabor (KP): mo 3 KOHTpo/bHBbIE B KaXK-
oM cemectpe. Kaxxinasa KP cocrout us 5 3aja4.

A. IlpumepHbIii BapuaHT KOHTPOJIbHOI paboThI

e — 3n
1. Haittu npegen lim ———.
n—oo 3" — n!

. ™
2. Haiitu M := supx,, u m := inf z,,, ecu x,, = 1 + 2 cos o>

n—1 . mn
3. Haiitu BepxHMil 1 HUKHUI IPeJIesIbl IOCEI0BATEIbHOCTH Xy, = 1 sin 5
n

4. He npumensis nmpasuiio Jlonurang, HaTH TpeJIesbl:

) 2 4r—2 . sin b (:1:—1—1)“1
a .

LN RS TRNRE - NV s S

5. Uccnenosars dyukimio f(z) = [sgn | HA HENPEPHIBHOCTH, YKa3aTh XapaKTep
TOYEK Pa3phiBa.

r—1

B. Kpurepuii onieHuBaHus
3a 1 3aja41y CTaBUTCS:

e 4 GaJuta, eciu 3ajia9a PeIleHa MOJTHOCTHIO, B JIOTHIECKAX PACCYKJIEHUIX U 000C-
HOBAHHUU PEIIeHNsT HeT IIPOOEeIOB U OIINOOK,

e 3 DaJia, ecyii 3aJa4a perieHa, Ho B 000CHOBAHUU IIArOB PEIIeHnsT MEIOTCsI IIPO-
OeJibl, eCThb HeJ0YeThl B BBIKJIAIKaX, PUCYHKaX, depTexKax Wu rpadukax,

e 2 DaJuta, ecJIu IIPUBEJICHBI 00g3aTeIbHbBIE IS PEIIeHUsT JTAHHON 3a/1a9u (POPMYJIBI,
HO JIONYIIEHBI OIMMNOKU B UX ITPUMEHEHUH,

e 1 GaJi1, ecjIu JIOMYIIEHBI CYIECTBEHHbIE OITUOKM, TOKA3bIBAIOIINE OTCYTCTBUE 00si-
3aTeJIbHBIX YMEHHI 1 HaBBIKOB 110 JIAHHOI TeMme,

e ( Oa/yIOB B cjiydae BOIMIOIIEIO HE3HAHUS U3YyUYEHHOTO MaTepuasia, OTCYTCTBUS
QJIEMEHTAaPHBIX yMeHI/Iﬁ 1 HABBIKOB.
4. KonjiokBuymMm

JL1st TeKy1Iero KOHTPOJIs YCIeBaeMOCTH CTYJIEHTOB B | cemecTpe mpeycMOTpPEH KOJLIO-
KBUYM.
A. Bamaum K KOJUIOKBUYMY

Bamaga 1. Ilycte X C R, —X = {—=z, z € X}. llokazars, uro:
a)Ecan X orpanndeno cBepxy, 7o —X OrpaHHYeHO CHU3Y, U

inf(—X) =sup X
6) Eciu X orpanndeno causy, 1o -X OrpaHUYEHO CBEDXY, U

sup(—X) =inf X
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Bamaga 2. Ilyctes X, Y CR, X +Y ={z+vy, z € X, y € Y}. lokazars, uro:
a)Ecmu X, Y orpanmdens! cepxy, 0 X + Y orpaHnueHo cBepxy, u

sup(X +Y) =sup X +supV
6) Ecom XY orpanmdensr causy, To X + Y orpaHutdeHo cHu3y, u

inf(X +Y) =inf X +infY.

Bamada 3. [lokasarh (110 ONpPe/IEJIEHUIO), ITO

Bamaga 4. [okasare (6e3 npumenennst Kpurepus Korm), 9to ecim

lim z, = a,
n—oo

TO

lim (2,11 —x,) =0.
n—o0

Bamaua 5. JlokazaTb , UTO ecju

lim z, = a,
n—oo
TO
lim |x,| = |a|.
n—oo

Bapaya 6. Jlokasarhb , 9TO eciun

lim z, = +o0, lim y, = +0o0,
n—oo

n—oo
TO
lim x, -y, = +o0.
n—oo
Bamaya 7. Haiitu
a?’L
lim

n—oo | + a2n’
€CJIn a — IIOJIOZKUTEeJIbHaAd ITIOCTOAHHAI.

Samaya 8. Haiitu
24+ (—=1)m)"

Sagaua 9. Haiitu

lim <€/n—+2—2€/n—+1+€/ﬁ).

n—oo
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Bamada 10. [lokazath (110 OIpeJIeIeHNI0), ITO

. sinn
lim

= 0.
n—00 \/ﬁ

Bamaua 11. Jlokasark, 9TO MOC/IEI0BATEIHLHOCTD T, = 1+ % + % +-- -+% pacxoauTcs.

Bamava 12. Haiitu BepxHMil 1 HUXKHUI HIPEIEIbl IIOCIEI0BATEIHLHOCTH

1\" nmw
=(14+2) (=) nm
T (—i—n) (—1)" + cos 5

Bamaua 13. [lokaszarh, 910 \/T + /T ~ /z, © — +0, n \/z + /x ~ \/x, T — +00.

«

Bamaua 14. Haiitu dyukiuio g(x) Buga g(r) = C - x%, sKBUBaJIEHTHYIO (QYHKIUH
4

flz) = ——

—————mapuzx —a, ecana=0, a = 00.
2 4+ax+1 p ’ ’

s

Bamada 15. UccnenoBars Ha orpanndentocts dyuknuio f(z) = Inx - cos — B unTep-
x

Base (0,1).

Samaua 16. [lokasaTh 1o ompeaeeHuIo, ITo

lim 2% = 9.
r—3

Bagaua 17. Jlokazarh 110 ONPEJIEIEHUIO, ITO

limi:oo Vn € N.

z—0 "

3amaua 18. /lokazarh , 910

lim 2" =00 Vn € N.

T—r00
Sagada 19. Haiitu
. Vi+axr—1
lim ————.
x—0 €x

Sagaua 20. Haittu

lim (x/:ﬁ —|—6x—|—5—|—x> .

T—r—00

Sagaua 21. Haittu

lim (z + cos z).
T—r00
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Bapaua 22. lccienoBarh Ha MOHOTOHHOCTDH (DYHKITHIO

20+ 1
1= 53
Bagaua 23. Haiitu f~!(z), ecin
r , —oco<x<l1
f(x)_{xQ . 1<z <00

dpngercst m dbyukiust f(x) MOHOTOHHO! U HENIPEPLIBHOMN?

Bamaua 24. HaiiTu HIZKHIOI U BEPXHIOI I'DAHU MHOXKECTBA
1
1+—, neN,.
n

S:sup{r, TEQ,T2+2T<1}.

Bamaya 25. Haiitu

[Ipunanexkur ju S 9TOMy MHOXKECTBY?

3anauva 26. Haiitu npeesibHble TOYKUT MHOYKECTBA
1
—, neNy.
n

Bamaua 27. Haiitu nmocrosguubie a u b U3 ycjIoBusd

2
lim (w_ax_b> —0.

T—00 x—1

Bapaua 28. Jlokasarb, 9T0 (QyHKIUST

orpanmiena Ha (—oo, +00).

Banaua 29. IccienoBarh Ha HENPEPHIBHOCTH M yKa3aTh XapakKTep TOYEK paspbiBa
bynkun y =sgn(z? + 2z — 8).

Bagaua 30. lccrenoBarh Ha HENPEPHIBHOCTL M yKa3aTh XapaKTep TOUEK PaspbiBa
bynkmun f(z) = (—1)F,

Bamada 31. Ilycrs XY C Ry, XY ={x-y, x € X, y € Y}. [Jokazars, 40 eciu
X, Y orpanuuens! cepxy, To X - Y orpaHudeHHOe MHOXKECTBO, W

sup(X - Y) =sup X -sup?,
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inf(X -Y)=inf X -inf Y.

Bamaua 32. /lokasarh, 9TO MOC/I€10BATEIHHOCTD

1
xnzzn—i—k

k=1

CXOAUTCS.

Bamaua 33. Ilycrs {x,} orpanuvennas, a {y,} — 6eckonedno GoJblasg MOCIEI0BA~
resbHOCTH. [loKazarh , aro {z, + y,} — 6ecKoHeTHO GOIbIIAL.

Bamada 34. Jlokasarh, 9TO IOC/IEI0BATE/ILHOCTE

1 1
—+._|_—
n?+1 vVn?2+n

Ty =
CXOIUTCS U HalTH ee IIpeaert.

Bamaga 35. Jlokasarb, 9T0 ecaiu {z,} — MOHOTOHHA M COJIEPXKHUT CXOJSILYIOCS MOJI-
H0CJIE/I0BATEJILHOCTD, TO OHA CXOJIUTCA.

Baﬂaqa 36. ,ZLOKaBaTb, 9TO eCJin I10CJae10BaTe/JILHOCTD {ZL‘n} MOHOTOHHO CTPEMUTCA K
0 IIpu N — 00, TO IIOCJIEJ0BATE/IBHOCTD

n

Yn = Z(_l)kilxk

k=1
CXOJTUTCH.
Bamaua 37. [okasaro, uto 1+ 2 =1+2/2+ o(x), v — 0.
Bamaua 38. [lokasarh, 9T0 hyHKINA ¢y = Sin x + sin V2 HEIIepUOIUIHA.
Bama4ga 39. /lokazaTh, 9TO MOCJIEI0BATEILHOCTD {X, }, T/e

1 1

Tp=14+—-4+---4+——lInn,
2 n

CXOJIUTCS.

Bapaua 40. lokasarhb, 9aTo ecyim x, > 0 U CyIeCcTByeT KOHETHBI

. anrl
lim

3
n—00 XL,

TO
. Ln+1
lim

lim Vx, =
n—00 n—oo Ty

B. Bonpocsl
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10.

11.
12.

13.
14.

15.

16.
17.
18.
19.
20.
21.
22.
23.

[Toustue muoxkecrBa. [lapagoke Paccena. Onepanun Har muoKkecTBamu. OTHO-
ImeHusi, oTodpazkenus, PyHKuu. MOITHOCTh MHOXKECTBA.

AkcrmoMaTrKa MHOXKECTBA BEIIECTBEHHBIX UNCET U HEKOTOPBIe 00IIre CBOCTBA.
Akcroma mostHOTHIL. [IpuHIMI BepxHE# rpaHu.

Harypasnbubie gucia. [Ipunnun maremarndeckoit muaykiuu. Hepasernctso Bep-
nysu. buaom HeroTona.

HekoTopnie cBoiicTBa HATYPAJIBHBIX TUCE.

PanponasibHbIe 1 HPpAIMOHATbHbIE urcia. Uppannonaisroctsy/ 2. [puatmm Ap-
xumeta. [[1oTHOCTD parmoHaIbHBIX YHCET.

2 MOJe/IM MHOYKECTBa BEIECTBEHHBIX YHCEJI: PeOMeTpUYecKast MHTEPIPETAIs 1
oI,

OcHoBHBIE JIeMMBbI aHa/m3a: KanTtopa o BIOKEHHBIX oTpe3kax, leitne — Bopess,
Bomnbnano — Beiiepmrpacca.

CueTHOCTbL MHOXKECTBA PaIlMOHAIBHBIX unces. HekoTopble CBONCTBA CUETHBIX
muO)kecTB. Hecuernocrs [0, 1.

[Ipenen mocaemoBarenbaocTu. EuncrserHocTs npeaena. OrpaHndYeHHOCTh CXO-
Asmeiicd I0C/IeI0BATE/IbHOCTH.

[IpenebHbI TEpeXo/ 1 HepaBEeHCTBA

Beckoneuno 6osbime 1 6e6CKOHETHO MaJible ImoceaoBaTebHocT. CBOiCTBa IIpe-
Jie1a, CBA3aHHBIE C aPU(MMETHIECKUMI OTIePAIUSIMHU.

[Ipesesr MOHOTOHHO# TIOC/IE0BATEIHHOCTH.
Yucjio .

[ToamociienoBaTe/IbHOCTH, YacTHYHbIE Ipejesibl. Teopema Bosbmano — Beitep-
IITPACCA.

Kpurepnit Ko cxomumocTu mocie1oBaTe IbHOCTH

JlBa ompejiesienus mpejiesia GYHKIUH U UX 9KBUBAJIEHTHOCTD.

Pasmmanbie Tumbr npeesios. [Ipumepsr

CsoiicTBa 11peiesioB (BYHKINN, CBA3aHHBIE C aPU(MMETHICCKIMU OIEPAITASTMHU.
Kpwurepnit Kommmn.

B.6. u 6.m. dyukimu. O-cumposinka. CBa3b Mexk/ 1y OM u 00 QyHKIUIMU.
CBoiicTBa IpeIesioB, CBI3aHHbIE ¢ HEPABEHCTBAMMU.

CymecTBOBaHUE TIpe/ieia MOHOTOHHOW (DYHKITHN.
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24. HenpepbiBHOCTb dyHKINU. HerpepbIBHOCTD pe3y/ibTaToB apudMeTuIecKux jeii-
CTBUIl HaJ| HEIPEPBIBHBIMI (DYHKITHSMA.

25. HenpepbIBHOCTD CJIOXKHOU (DYHKITUN.
26. CyiiecTBOBaHNEe U HENPEPBIBHOCTL (PYHKIINU, OOPATHON K MOHOTOHHOIA.

27. Teopema 0 TOYKax paspbiBa MOHOTOHHO# (DYHKIIUH.

C. Kpurepuu olieHKH

e 8-10 6ajsI0OB BBICTABJIAETCA CTYACHTY, €CJU CTYJEHT JaJI TOJHBbIE, Pa3BEepHYTbhIE
OTBETbl Ha BCE TEOPETHYECKHUE BOIPOCHI OmJieTa, MPOJAECMOHCTPUPOBAJ 3HAHUE
GYHKITMOHAJIBHBIX BOBMOXKHOCTEH, TEPMIHOJIOIUN, OCHOBHBIX 3JIEMEHTOB, YMEHUE
IIPUMEHSATh TeOpeTUdeCKue 3HaHUs IPU BBIIOJHEHNN NPAKTUYECKUX 3a/IaHU.
Crynment 6e3 3aTpy/HEHUIl OTBETHJI HA BCE JIOMOJHUTE/IbHBIE BOMPOCHL. [Ipak-
THYeCKasi 9acTh pabOThI BBIOJIHEHA TTOJIHOCTHIO 0€3 HETOYHOCTENH U OIMUOOK;

e (-7 6aJI/IOB BBICTABJISETCS CTYJIEHTY, €CJIU CTYJIEHT PACKPBLI B OCHOBHOM T€OPETHU-
JeCKre BOIIPOCHI, OJHAKO JIOIYIIeHbl HETOYHOCTH B OIPEIEIEHNN OCHOBHBIX TIOHS-
tuit. [Ipn oTBeTe Ha MOMOTHUTEILHBIE BOITPOCHI JOIYIIEHBI HEOOIBITHEe HETOTHO-
cru. [Ipu BBIOSTHEHUYN IPAKTUIECKON YaCTH pabOThI JOIYIIEHbl HECYIIIECTBEHHBIE
OITNOKI;

e 3-5 0aJIJIOB BBICTABJ/ISETCS CTYJIEHTY, €CJIU IIPU OTBETE HA TEOPETUIECKUE BOITPOCHI
CTYJEHTOM JIOIYIINEHO HECKOJIbKO CYIIECTBEHHBIX ONIMOOK B TOJIKOBAHUU OCHOB-
HBIX HMOHSATHI. JIOrmKa M IMOJHOTA OTBETa CTPAIAIOT 3aMETHBIMU U3bSHAMU. 3a-
METHBI ITPO0EJIbl B 3HAHUKM OCHOBHBIX METOJI0B. TeopeTndeckne BOIPOCH! B IIE€JIOM
M3JI0YKEHBI JIOCTATOYHO, HO C MPOIyCKaMHu MaTepuaJsia. VIMewTcs MpuHIUINAIb-
HbIE OIMUOKN B JIOTWKE TTOCTPOEHUsT OTBeTa Ha Bonpoc. CTYAeHT He eI 3aaTy
WA TIPU PENIeHUN JIONYIIeHbI IPyOble ONTUOKH;

e 1-2 GaJia BBICTABJISIETCS CTYJ/IEHTY, €CJIU OTBET HA TEOPETUYIECKUEe BOIPOCHI CBU-
JIETeJILbCTBYET O HEIIOHMMAHUU U KpaliHe HENOJHOM 3HAHUU OCHOBHBIX ITOHATHIA
u MeTosioB. OOHAPYKUBAETCH OTCYTCTBUE HABBIKOB IPUMEHEHUS TEOPETUIECKUX
3HAHUIT IPY BBITIOJIHEHUU [TPAKTUYeCKuX 3a/1annii. CTYJIEeHT He CMOT OTBETUTH HU
Ha OJIUH JIOIIOJIHUTEJIbHBII BOIIPOC.

5. TecTn!

B kaxk10M cemecTpe mpeyCMOTPEHBI 110 6 TeCTUPOBAHUIT: TIOC/IE KAYKIOTO MOJTYJIsT TECT
1o Teopuu (TEKyIIUii KOHTPOJIb) U TECT TI0 TPAKTHKe (PYOeKHBIN KOHTPOJID).
A. Kpurepuu orieHuUBaHUS

Bun zamanusa Yucao 3a- | Bamn 3a 1 | MunumanabHas MaxkcuMmaJsibHa
JTAHWI 3aJlaHue OIIEHKa OIIEHKA,

1 2 3 4 5
Tect mo Teopun (Tekyumii KOHTPOJIb)

Tect Ne 1 1 13 0 13

Tect Ne 2 1 13 0 13

Tect Ne 3 1 14 0 14

27




1 [ 2 E | 4 E
TecT mo npakTukKe (pyﬁe}KHbIﬁ KOHTpOJ‘Ib)

TecT Ne 1 5 6 0 30
TecT Ne 1 5 6 0 30
Tect Ne 1 5 8 0 40

B. IIpumepusbrit Bapuant TectoB (3a I cemectp)
1. Tects! (Teopust)

Tect Ne 1

Bagauva 1. YkazarTh BepHBIE OIIPE/IE/ICHUS:

a) Touka xy € R HazwpiBaercs npemesnbHoil st MHOKecTBa X C R Torma u To1bKO
TOrIa, KOT/Ia B JII00O0H IIPOKOJIOTON OKPECTHOCTA TOYKU To COAEPIKUTCS XOTA Obl OTHA
TOYKa MHOKecTBa X,

6) Touka xy € R HasbBaeTcs npejesbHOil st MHOXKecTBa X C R Torma m tosb-
KO TOTJa, KOrjaa B JIFOOOH OKPECTHOCTH TOYKH Xy COAEPIKUTCS XOTA Obl OJHA TOUYKA
MHOXKecTBa X,

B) Touka g € R HasbiBaerTcst npejesbHOi st MHOKecTBa X C R Torjga u ToJIbKO
TOrIa, KOIJa B JIFOOOH OKPECTHOCTH TOYKHU Ty COMAEPKUTCS OECKOHETHOE MHOXKECTBO
TOYEK MHOXKecTBa X,

r) Touka zy € R nasbiBaercs npejenbhoit st muokecra X C R Torga u Tosib-
KO TOTJa, KOrjaa B JIFOOOH OKPECTHOCTH TOYKH Xy COIEPXKUTCS XOTA Obl OJIHA TOUYKA
MHOXKeCTBa X, OTJINIHASI OT Xg.

Bapuarwmov, omeema: 1) a) — r); 2) a), B), 1); 3) a), r); 4) 6);
5) orBeThl 1) — 4) HEBEDHBI.

Bamaua 2. Yucisio a HA3bIBAETCS MPEJIEJIOM IOCIIEI0BATEILHOCTH { Xy, } TOra U TOJIBKO
TOr/Ia, KOTJIa

a)3e>0: VneN|z, —a|l <eg

6)Ve>03IN.eN: Vn>N, |z, —al <e;

B)de>0: Vne NIk, |z, —a| <

r)Ve>03N.eN: |zy, —al<e.

Bapuarwmov, omsema: 1) a); 2) 6); 3) B); 4) r); 5) orBeTs 1) —
4) HEBEPHBIL.

Bagaua 3. Ykaxkure BEpHOE OIPE/Ie/IeHNE:
a) M=supX <= JrxeX: o< Munie>0:VeeXz>M-c¢g
6) M =supX <= VzeX: 2<MuVe>03dz. € X: z.>M—¢;
B) M =supX <= JzeX: o< MuVe>03z. € X: z.>M—¢;
r) M=supX <= VezeX: 2<Mude>0: VeeXaz>M-—c¢.

Bapuarnmo, omsema: 1) a); 2) 6); 3) B); 4) r); 5) orBersr 1) —
4) HEBEPHBI.

Sagaya 4. Yka)KuTe BEpHbIE YTBEPZKJICHUS:
a) Eciim X C R — orpanndeHo, T0 OHO UMeEeT BEPXHIOK U HIZKHIOK TDAHM;
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6) Ecom X C R — orpannveHo cHU3Y, TO OHO UMeeT BEPXHIOK I'DaHb;

B) Ecoim X C R — orpanndeHo u He IyCTO, TO OHO MMEET BEPXHIOI U HIZKHIOK
IPaHu;

r) Ecou X C R — me mycro m He mMeeT BepxXHel TDaHU, TO OHO HEOIPAHUICHO
CBEPXY.

Bapuarmov, omeema: 1) a) —r); 2) B),r); 3) B); 4) a); 5) OTBETHI
1) — 4) meBepHBI.

Bamada 5. Kakoe u3 yreepxjenuii a) — r) HeBepHO?

a) Mex 1y /oObIME JIByMSI BEIIECTBEHHBIMU YUCJIAMU CYIIECTBYET XOTsI OBl OJIHO
paImoHaJIbHOE IHCIIO;

6) Mexy 06bIME JIBYMSI BEIIECTBEHHBIMU YHCIAMU CYIIECTBYET OECKOHETHOE
MHOKECTBO PAITMOHAIBHBIX UHCEJT;

B) Mexy J06bIMU JIBYMsI BEIIECTBEHHBIMU YHCJIAMU CYIIECTBYET XOTsl Obl OJIHO
UPPAIMOHAIBLHOE THCJIO;

r) Mex 1y JH00bIME JIBYMST BEIIIECTBEHHBIMU IUC/IAME CYIIECTBYeT OECKOHETHOE MHO-
JKECTBO UPPAIMOHAJIBHBIX dncesl. Bapuanmor omeema: 1) a); 2) 6); 3) B);

4) 1); 5) orBeThl 1) — 4) HEBEDHBI.

3aga4da 6. YkaxkuTe BepHbIE YTBEPXKJIEHUS:
a) JIobast crsirmBaroIascs cucreMa OTPE3KOB UMEET eMHCTBEHHYIO ODIIYI0 TOUKY;
6) Jlrobasi cucreMa BJIOKEHHBIX OTPE3KOB MMEET ODIIYIO TOUKY;
B) JIiobast cucrema BIOKEHHBIX HHTEPBAJIOB MMeeT OOIIYIO TOUKY;
r) JIobast cTaruBaImasicst CHCTeMa HHTEPBAJIOB UMEeT eIMHCTBEHHYIO 00Ty TOY-

KY.
Bapuarnmor omeema: 1) a),0); 2) a), r); 3) a) —r); 4) B), 1);
5) orBernl 1) — 4) HEBepHBI.

Bagaya 7. Yka)kure BepHbIE YTBEPZKJICHUS:

a) U3 j1060it crcTeMbl 0TPE3KOB, TIOKPHIBAIOIIIX OTPE30K, MOXKHO BBIJEIUTH KOHEY-
HYIO CHCTEMY, TOKPBIBAIOILYIO 9TOT OTPE30K;

6) U3 sr060ii cucreMbl MHTEPBAJIOB, MOKPBIBAIOIINX WHTEPBAJ, MOXKHO BBIJIEIUTH
KOHEUHYIO CUCTEMY, MOKPBIBAIONLYIO 3TOT UHTEPBAII;

B) U3 11060if cHCTeMbI OTPE3KOB, MOKPBIBAIOIINX MHTEPBAJ, MOXKHO BBIJEIUTH KO-
HEYHYIO CUCTEMY, IIOKPbIBAIOIIYIO 3TOT MHTEPBAJI]

r) U3 s1060ii crcTeMbl MHTEPBAJIOB, TIOKPBIBAIOIIIX OTPE30K, MOYKHO BBIJIEJUTH KO-
HEIHYIO CUCTEMY, MOKPBIBAIOILYIO 9TOT OTPE30K.

Bapuarnmo, omeema: 1) a); 2) 6); 3) B); 4) r); 5) orBeTsr 1) —
4) HEBEPHBI.

Samaua 8. YkaxKuTe BepHbIE YTBEPXKICHUS:
a) Ecin K C R — nmeorpannden, To K He KOMIAKTeH;
6) Ecoiu K C R — e kommnakred, 1o K HeorpaHUyeH:;
B) Eciim K C R — He kommakTen, 70 K HE3aMKHYT;
r) K C R — KoMIIakTeH TOrjia 1 TOJLKO TOIjIa, Korja K orpaHuveH u 3aMKHYT.
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Bapuarnmor omsema: 1) a) — r); 2) a), B); 3) a), r); 4)  B), 1);
5) orBeThl 1) — 4) HEBEDHBI.

Bagaga 9. VYkaxkuTe HEBEPHbBIE yTBEPKICHUS:

a) JIroboe orpanmdeHHOe 6ECKOHETHOE MHOKECTBO NUMEET XOTs ObI OJIHY TIPEJIE/IbHY IO
TOUKY;

6) JIro6oe GeCKOHEYHOE MHOXKECTBO UMEET XOTs Obl O/[HY (KOHEYHYIO Wi OeCKOHe -
HYIO) IIPEJICJIbHYIO0 TOUKY;

B) JItoboe orpaHUUeHHOEe MHOXKECTBO UMEET XOTs ObI OJIHY MPEJIEIbHYI0 TOUKY;

I‘) ECJ'H/I OrpaHMYeHHOe€ MHOXKECTBO He MMeeT IIPE/C/IbHBIX TOYEK, TO OHO KOHEYHO.

Bapuarmov, omsema: 1) a); 2) 6); 3) B); 4) r); 5) orBeTsl 1) —
4) HeBEepHBI.

Sagaya 10. YkKaxkuTe HeBepHBIE yTBEDPIKICHHA:
a) O0bequHeHre KOHEIHOIO UM CI€THOIO YUC/IA CUETHBIX MHOYKECTB CUETHO;
6) Obbeguiemne CIETHOrO U HECYETHOIO MHOXKECTB CIETHO;
B) OObeuHenHre CIeTHOTO N HECIETHOIO MHOYKECTB HECUETHO;
r) Eciu M — wecyerno, N — cuerno, 1o M \ N — c4erHo.

Bapuarwmuv, omsema: 1) a), r); 2) B),1); 3) r); 4) 6),r); 5) ot-
BeThl 1) — 4) HEBEPHBI.

Bagauya 11. YkaxkuTe HEBEpPHBIE YTBEPXKJICHUS:
a) [TocsenoBaTeIbBHOCTH CXOUTCS, €CIN OHA OrPAaHUYeHa,;
6) st cxommMocT moc/IeI0BATEIbHOCTH HEOOXOIMMa €€ OrPDAHMYEHHOCTD;
B) [lociietoBaTe/IbHOCTE MOKET UMETh He 6oJiee OJIHOTO Tpejena,;
r) Heorpanuuennasi 1mocjieJoBaTeIbHOCTb PACXOUTCS.

Bapuarwmov, omsema: 1) a), 1); 2) a), B); 3) a), 6); 4)  6) — 1);
5) orBeThl 1) — 4) HEBEDHBI.

Samaua 12. VKaxKuTe BepHbIE YTBEPKICHUA:
a) Ecu lim z, =auVnx, >b, 10a >0

n—0o0

6) Ecm lim x, =auVnx, >b, toa>b
n—oo

B) Ecom lim x, =auV n x, >0, 10 a > b
n—oo

r) Ecm lim 2z, =auVnx, >b, toa>b.
n—oo

Bapuarwmuv, omsema: 1) a) — r); 2) B), 1); 3) ©), B); 4) a), 6);

5) orBeThl 1) — 4) HEBEDHBI.

Bagaua 13. VkaxkurTe HEBEpHbLIE YTBEPKICHUS:
a) Ecmu {a,}, {B,} — Geckoneuno masner, o {a, + B}, {an, - 5.} — Geckoneuano

MaJIbl;
6) Ecau {a,} — 6eckonetano Gosbnast, T0 {ai} — GECKOHETHO MaJIa;
n

B) Ecom {a,} — Geckoneuno masa, To {ai} — BGECKOHETHO OOJTbITIast;
n

r) Ecm {o,} — 6eckoneuano mana, {a,} — orpanntena, o {a, - a,} — 6eckoHETHO
MaJIa.
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Bapuarnmo, omsema: 1) a); 2) 6); 3) B); 4) r); 5) orBersr 1) —
4) HEBEPHBI.

Tect Ne 2

Bagaua 1. YVKaxKuTe BepHbIC YTBEP:KICHHA:
Ecmn a(x), B(x) — 6.m., A(z) — 6.6. dbysKIMK B Touke a, y(x) — orpaHnveHa B
OKPECTHOCTU TOYKHU @, TO
a) a(z) + f(x), a(zr) - B(x) — 6.M. GyHKIUE B TOUKE a;
6) A(lm) 6.M. PYHKIHS B TOUKE @;
) a(2) - 7(2), B(z) - 1(z) — 6.3, bysam B T0TKe 0
r) (136), B(lx 6.0. pyHKIMKE B TOYKE @.

Bapuanmo: omeema: 1) a) — r); 2) a), 6); 3) a) — B); 4)  a);
5) orBersl 1) — 4) HeBepHBI.

Bagada 2. YKaxKuTe BEpHBIE yTBEPXKJICHU:
[Tycrhb lim f( )= A, lim g( ) = B. Torna ecrm 3 O(a) : ¥V o € O(a)
a) f(x ) g(z), To A ~ B
6) f(xz) > g(x), To A > B;
)

B) f(x) > B, T0 A > B;
r) f(zx )EB,TOAZB.

Bapuarwmov, omsema: 1) a) — r); 2) a), B); 3) 6), B); 4) 6), r);
5) orBeThl 1) — 4) HEBEDHBI.

Samaua 3. YkaxKuTe HEBEPHbBIE YTBEPXKICHUS:

a) Ecmu dyukuus f(z) we ybwiBaer Ha (a,b) u orpaHudeHa CBEpXy, TO HPEJIE
f(b—0) cymecrByer u KOHEUEH;

6) Ecm dyskmus f(x) ne yosBaer na (a,b), To npemen f(b— 0) (Bo3moxkHO, Gec-
KOHEYHBIIT) CyIecTByer;

B) Ecim dynknua f(x) orpannmuena na (a,b), To upemen f(b — 0) cymectByer u
KOHEYEeH;

r) Ecim dyukius f(x) me yosiBaer Ha (a,b) m HeorpaHUYEHA CBEPXY, TO HPEJE]T

f(b—0) = 4o0.

Bapuarmuv, omsema: 1) a); 2) 6); 3) B); 4) 1), 5) orBeTs 1) —
4) HEBEPHBIL.

Banaua 4. Kakas u3 QyHKIU HelpepbIBHA Ha CBOEil 00/1aCTU OIpeIeIeH s !
a) f(z) =3, @#0;
) f(x) =sgn|z|, z€eR;
B) f(z) =sinz -sgnx, =z €R;
) fz) =

_1/$7 x%()?
@ {0, xz=0.

Bapuarwmov, omsema: 1) a) — r); 2) 0); 3) ©), B); 4) a), B), I);
5) orBeThl 1) — 4) HEBEDHBI.

r

3amavua 5. YKaxKuTe BepHbIE YTBEPXKJICHUS:
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Ecmu dyukun f, g HenpepbIBHBI B TOUKE @, TO
a) f &+ g HempepbIBHBI B TOUKE «;

6) f - g HepepBIBHBI B TOUKE «;

B) L HeNpPepbIBHBI B TOUKE «;

r)

Bapuarwmov, omeema: 1) a) — r); 2) a)— B); 3) a),0),r); 4) a), 6);
5) orBernl 1) — 4) HEBepHBI.

Q@ [~h@ [

HEIPEPBIBHBI B TOYKE @ TP JOTMOJHUTEIbHOM yesaoBuu g(a) # 0.

Bamaua 6. YkaKuTe BepHbIE YTBEDIKICHU:

a) Ecin (t) nenpepsisia B Touke a, f(z) HenpepsiBaa B Touke b = ¢(a), To f(¢(t))
HEIpPEepPBIBHA B TOUKE «;

6) Ecin alsliré f(z) = b, To mus moboit byHKIMK Y(t), YIOBIETBOPSIONIEH YCIOBUIO

lim ¢(t) = a, npemnen 1thr? f(e(t)) cymecrByer u pasen b.
—to

t—to
B) lim f(p(t)) = lim f(z), ecan
t—to T—T0

1) lim f(x) cymecrByer u KOHEUEH,
T—T0

2) 30(to) - Vt € O(to) ¢(t) € D(f), @(t) # xo,
3) gD(t) — Tg, t = 1.
r) Eciu f HempepwiBHA B TOUKe @, TO |f| TakKe HempepbIBHA B TOUKE .

Bapuanwmo, omeema: 1) a) — 1); 2) a), B), ); 3) a),B); 4) a), 1);
5) orBeThl 1) — 4) HEBEDHBI.

Banaua 7. YVKaxKuTe BepHbIE YTBEPIKICHUA:

a) Ecin dynknug f HenpepbiBHA 1 MOHOTOHHA Ha [a, b], To Ha orpeske [f(a), f(D)]
(wm [f(), f(a)]) onpenenena dyukims f~!, KoTopas HenpepbIBHA 1 MOHOTOHHA.

6) Ecin dbyukius f HenpepbiBHa u Bo3pactaer (yObiBaer) Ha [a, b], To Ha OTpes3-
ke [f(a), f(b)] (coorBercTBenno na [f (D), f(a)]) onpenenena dbyukuus f~!, koropas
HEIPEPbIBHA 1 BO3PACTAET (COOTBETCTBEHHO YObIBAET).

B) Eciim dyukims f oupesenena ua [a,b] n MOHOTOHHA, TO OHA MOYKET UMEThH Ha
la, b] HE Gostee CUETHOrO YMCIIA TOUEK Pa3pbiBa, KOTOPBIE MOTYT GBITH TOJIBKO | poja.

r) Ecom dynkuums f onpenenena Ha [a,b] 1 MOHOTOHHA, TO OHa MOYKET UMETh Ha
[a, b] TOJIBKO KOHEYHOE YHCJIO TOYEK Pa3pbiBa, KOTOPbIe MOIYT ObITH TOJLKO I poja.

Bapuarnmor omseema: 1) a) — 1); 2) a) — B); 3) a), ) 4) 0, B);
5) orBernl 1) — 4) HEBepHBI.

Bagaya 8. Yka)kure BepHbIE YTBEPZKJICHUS:
a) lim =2 = 1;
T

z—0 -
6) lim snz — 1,
T—00
B) lim (1+1) =e¢;
I'HOO 1
r) lim (143) =e.
Bapuarwmov, omeema: 1) 6), 1); 2) a), 1); 3) 6), B); 4) a), B);

5) orBeThl 1) — 4) HEBEDHBI.
Bamada 9. YKayKuTe BepHBIE YTBEPIKICHUSI:
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a) Eciin f menipepeiaa B Touke a u f(a) > 0,703 > 0: YV € Os(a)ND(f) f(x) >
0;
6) Eciin f menpepoiBra B touke au f(a) > 0,703 > 0: YV € Os(a)ND(f) f(x) >
0;
B) Ecomm f onpenenena na [a,b] u f(a)- f(b) <0, 10 3 € (a,b): f(&) =
r) Eciau f wenpepsisaa Ha [a,b] u f(a) - f(b) <0, 10 3! € € (a,b) : f(&) =
r);

Bapuanmuv, omsema: 1) a) — r); 2) 6), 1); 3) a) — B); 4) 6), B);

5) orBeThl 1) — 4) HEBEDHBI.

Bamada 10. YKaxKuTe BepHDBIC yTBEPKICHUS:
a) Ecu f menpepbisaa Ha (a,b), To oHa orpanuvena Ha (a, b);
6) Ecom f menpepwiBra Ha [a, b], TO oHa orpanuveHa Ha [a, b];
B) Ecin f menpepwiBHA Ha [a, b], TO OHa jocTHTaeT BepxXHeil U HUKHE TpaHeii;
r) Ecim f menpepoiBaa Ha (a,b), T0o oHa jgocTHTAET BepXHEH W HUYKHEI IpaHeil.

Bapuarwmov, omeema: 1) a),6),r); 2) B),r); 3) 6); 4) a),6); 5) oT-
BeThl 1) — 4) HeBEPHBI.

Bagaua 11. YkakuTe BepHbIE YTBEPZKJICHUS:

a) Ecin f mempepbiBHa B TOUKe a, TO OHa jnuddepeHnupyemMa B 9TOH TOUKE;

6) Econ f nuddepennupyema B TOUKe @, TO OHA HENPEPBIBHA B 3TOH TOUKE;

B) Eciu f nuddepennupyema B Touke a, To f'(a) cymectByer u KoHedHa,

r) f nauddepennupyema B TOUKE a, €CM CyIIECTBYeT KacaTejibHas K rpaduky f B
touke (a, f(a).

Bapuanwmo, omeema: 1) a) — 1); 2) B), 1); 3) 6),B); 4) a, B), r);
5) orBeThl 1) — 4) HEBEDHBI.

3agauga 12. YkaxkuTe BepHbIE YTBEPXKJICHUS:
Ecmu dyukmnun f, g muddepennupyembr B TOUKe @, TO
a) f+ g muddepeHnupyemsl B TOUKe «;

6) [ - g muddepernupyema B TOUKe «;
B) L muddepenupyema B Touke a;

r)

Bapuarmov, omeema: 1) a) — r); 2) a),0),1); 3) a) —B); 4) a, 6);
5) orBernl 1) — 4) HeBepHBL.

Q [~ [~

muddepenipyemMa B TOUKe a, MPH JIOMOTHATETbHOM yeaosun g(a) # 0.

Banaua 13. YKakuTe BepHBIC yTBEPKICHUS:

Crnoxnas dynknus f(¢(t)) muddepenmpyema B ToUKe o, ecim

a) ¢ muddepenipyema B TOUKe to;

6) f nuddepentupyema B Touke o = ©(to);

B) ¢ muddepennupyema B Touke ty, f auddepennupyema B Touke To = ¢(tg);

r) f u ¢ muddepeHpyeMbl B TOUKe ty.
Bapuanmw, omsema: 1) a); 2) 6); 3) B); 4) 1); 5) orBeThr 1) —
4) HEBEPHBI.

Tect Ne 3
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Bagaua 1. YkaxKure BepHbIE YTBEPIKIECHUS:

a) Ecm f'(z) > 0 ma (a,b), o f Bospacraer na (a,b);

6) Ecau f'(z) > 0 na (a,b), o f Bo3pacraer Ha (a,b);

B) Eciu f wenpepoisua Ha [a,b] u nuddepennupyema B (a,b), To f = const Torma
u ToJIbKO Toria, Korya f' = 0 Ha (a,b);

r) Ecm f nudbdepennupyema wa (a,b), To f' He MOXKeT MMeTh TOYEK pa3pbiBa |
poja.
Bapuarnmo: omeema: 1) 6) — r); 2) B), 1) 3) 6),B); 4) a) —r);
5) orBernl 1) — 4) HEBepHBIL.

Bamada 2. YKaKuTe BEPHBIE YTBEPIKJICHU:
a) Ecin dynknun f u g nuddepennupyemsr B O(a), lim f(x) = lim g( )=0,9 #
r—a
0 wa (a,b) m cymecrByer (KOHe4YHbI i GecKOHEUYHBIH) lim g ((;C; = A To lim :Eg
r—a x—>a

cymecTByeT u paBeH A.

6) Ecau dynknnu f u g quddepenimpyembr B (o)(a), lim f(z) = lim g(x) = 0, To

( ) /( ) Tr—a Tr—a
lim 765 = lim 575
B) Eciin dyukiun f u g muddepeniupyemsr 8 O(a), lim f(z) = lim g(z) = 0,9’ # 0
Tr—a Tr—a
f) _ g fl(®)
a (a,b), To hm (o) il_r)rlll 7o)

r) Ecim dyuknnu f u g nuddepennupyemor B 6(@), lim flx) = lim g( )=10,¢ #

0 #a (a,b) m cymecrByer (KOHEUHbIH WM 6eCK0HequH71) hm ,((g = A To lim (( ;
z—a 9 z—a 9

cyIecTByeT u paBeH A.

Bapuarmov, omsema: 1) a); 2) 6); 3) B); 4) r); 5) orBeTsl 1) —

4) HeBepHBI.

Bamada 3. YKaxKuTe BepHDLIC yTBEPKICHUS:
a) Ecim £ onpenenena n menpepbisna Ha (10, x] n muddepenmupyema B (1, 1),
*) (2 (n+1) N
103 €€ (w0,2) 1 flx) = Ying Tz — wo)* + (o — o)™
6) Eciu f n + 1 pa3 auddepennupyema Ha (xg,z), 0 3 & € (x9,2) @ f(x) =
n (g (n+1) .
D k=0 ! k(' 0)(I —x0)* + f(n+1)(§) (z )"
B) Ecin (™ onpenenena u menpepsisua Ha [g, 2] 1 auddepennupyema B (29, ),
) ( (n+1)
10 3£ € (20,9) 1 f(2) = 3k Ty (o — o) + @ (e — (@ — o)
r) Ecim f n + 1 pas quddepenmupyema wa (z9,x), 7o 3 £ € (vo,2) : f(zx) =
£ (g (n+1) "
> ko R 2 (z — @)* + le(s)(x —&)"(z — o).
Bapuarmw, omeema: 1) a) —r); 2) 6),r); 3) a),B); 4) a); 5) o1-
BeThl 1) — 4) HeBEPHBI.

Samaua 4. YKaxKuTe BepHbIC YTBEPXKJICHUS:

a) Ecin f nuddepennupyema u Bospacraer B ToUke xo, 10 f'(z9) > 0;

6) Ecim f'(z9) > 0, To f BO3pacTaer B TOUKE Zo;

B) Ecin f nuddepennupyema B TOUKe T, TO f BO3pactaer B TOYKE Ty TOTJA U
TOJIBKO TOTa, Korga f'(zg) > 0;

r) Eciu f muddepeniupyema u Bospacraer B Touke o, 0 f'(xg) > 0.
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Bapuarnmor omsema: 1) a), r); 2) 0), r); 3) B), 1); 4) a) — B);
5) orBeThl 1) — 4) HEBEDHBI.

Bagaua 5. YKaxKuTe BepHbIC YTBEPIKICHHA:

a) Eciu f n pas nuddepennupyema B Touke xo, 10 f(2) =D 1, !x(’) (r — )%+
o((x —x9)"), wo;

6) Eciu f n pas auddepenuupyema B Touke g, To f(z) =Y ;_ 0 ! 0) (2 — )" +
O ((z —x0)"), wo;

B) Ecin f n pas auddepennupyema B Touke g, To f(z) =Y 1, k,m) (x—x0)* +
O ((x — xo)"™),  — xp;

r) Eciu f n pas muddepennupyema B Touke xo, 10 f(2) =D 1, (kj,c,m) (x —x0)k +
o((x —xo)"™), x — .
Bapuanwmuv, omsema: 1) a) — r); 2) a), B); 3) 6),1); 4) a), 6);
5) orBeThl 1) — 4) HEBEDHBI.

Bamaua 6. YkKaxKuTe BepHbIE YTBEPXKJICHUS:

2) Ecnu f audbchepermupyensa na (a,b), 0 € € (a,6) : f(8) — f(a) = F/(€)(b—a);
6) Ecim f mempepeiBHa Ha [a,b], muddepenmupyema B (a,b), To 3! £ € (a,b) :

f() = fla) = F(E)(b—a);

B) Ecin f wenpepsisaa Ha [a,b] u muddepenmupyema Ha (a,b), To 3 £ € (a,b) :

f(0) = fla) = f(E)(b—a);

r) Eciin f menpepoiBua ua [a, b] u nuddepennupyema B HekoTopoii Touke & € (a, b),
o f(b) = fla) = f/(§)(b—a).
Bapuarmuv, omeema: 1) a), 1); 2) a), B), 1); 3) B); 4) 6); 5) oT-
BeThbl 1) — 4) HEBEPHBIL.

Bamaua 7. YkKaxKuTe BepHbIE YTBEPXKJICHUS:

a) Ecu dyukiuu f u g quddepennupyemor B 5( ), hm f(z) = m g( ) =00,9 #

0 ma (a,b) u cymecrByer (KOHEIHBIH WM 6eCK0Hequm) hm % = A, To lim :((“’g
x%a x%a

cyliecTByeT u paseH A.

6) Eciiu byukuun [ u g quddepeniupyemsr B 5(&), lim f(z) = hm g( )=o00,9 #
I

0 ma (a,b) m cymecrByer (KOHEYHBIH nn 6eCK0HequH71) lim L& — A 1o lim EI;

z—a 9 /(I) x—a 9

cymecTByeT u paBeH A.

B) Eciu dyuknnu f u g muddepentupyemsr B O(a), lim f(x) = lim g(z) = oo, ¢’ #
Tr—a Tr—a
fl@) _ iy £1(@)
0 e (), o i 165 = im 555

r) Ecin dyukimm f u g auddepentupyemer 8 O(a), lim f(z) = lim g(x) = oo, T0

( /( ) Tr—a r—a
fn ) = )
Bapuarwmuv, omsema: 1) a); 2) 6); 3) B); 4) r); 5) orBersr 1) —

4) HEBEPHBI.

Samaua 8. YKaxKuTe BepHbIC YTBEPXKICHUS:
[Iycts f muddepenmupyema Ha (a,b). Torma
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a) ecm f Bospactaer Ha (a,b), To f' > 0 Ha (a,b);
6) ecm f Bospactaer ua (a,b), ro f' > 0 na (a,b);
B) ecam f me ybwiBaer Ha (a,b), To f' > 0 na (a,b);
r) ecm f me Bospacraer Ha (a,b), To f' < 0 na (a,b).

Bapuarmor omsema: 1) a) — r); 2) B), r); 3) 6), B); 4) a), r);
5) orBeThl 1) — 4) HEBEPHBI.

Samaua 9. YKaxKuTe BepHbIC YTBEPXKJICHUS:

a) Ecin f nuddepennupyema B TOUKe o U IPU [IEPEXOJIE U€PE3 Lo MEHSAET 3HAK C
- ua +, to f'(x9) > 0;

6) Ecm f(z9) =0 u f'(x9) > 0, T0 f upm nepexoje depe3 &y MEHsET 3HAK C - Ha
+;

B) Eciu f nuddepennupyema B ToUKe g, TO f [IpU TIEPEXOJIE Y€Pe3 Ty MEHsIeT 3HAK
C - Ha + TOrJa U TOJbKO Torya, kKorga f(xg) =0 u f/'(xg) > 0;

r) Ecim f nmuddepennmpyema B ToUKe Xy U MPHU HEpexXojie Uepe3 o MEHsieT 3HaK C
-u"a +, 10 f'(20) > 0.

Bapuarwmuv, omeema: 1) a), r); 2) B), 1r); 3) ©0),r); 4) a) — B);
5) orBeThl 1) — 4) HEBEDHBI.

Samaua 10. VKaxKure BepHbIE YTBEPKICHUA:

a) Eciu f, g nenpepwiBubl Ha [a, b] u quddepeniupyemst B (a,b), To 3 € € (a,b) :
[0 _ FE.
g(0)—g(a) — g'(§)’

6) Ecin f, g muddepennupyemsr va (a,b) u ¢'(z) # 0 wa (a,b), To 3 £ € (a,b) :
f0)-fa) _ £1E),
g(0)—g(a) — ¢'(§)’

B) Ecnu f, g nenpepbiBHbI Ha [a, b], tuddepennupyemsl B (a,b) u ¢'(z) # 0 na (a, b),

| CI0-1@ _ .

0318 € (ab): Y5y = 7§’

r) Eciu f, g nenpepsiBHbI Ha [a, b], muddepeniupyemst B (a, b) u ¢'(z) # 0 va (a, b),

. fO)=fa) _ f1(E)

038 € (@) G = o
Bapuanmuv, omeema: 1) a), r); 2) a), B), 1); 3) B); 4) 1); 5) or-
BeTol 1) — 4) HeBepHbL.

3agauga 11. YkaxkuTe BepHbIE YTBEPXKJICHUS:

]

a) Ecom dynkmus f muddepennupyema B O(zp) u npu mepexojie depe3 TOUKY

xo f'(x) MeHsieT cBOI 3HAK € + Ha -, TO Ty — TOYKa CTPOrOro JIOKAJHLHOIO MaKCUMYMa;
(o]

6) Ecim dbyukius f onpenesnena B O(xg), muddepennupyema B O(xg) u npu me-
pexojie yepe3 TOUKYy xo f'(x) MeHsieT CBOW 3HAK C - Ha +, TO Ty — TOYKA CTPOrOro
JIOKAJTbHOI'O MUHUMYMA;

[¢]

B) Eciim dbysxiusa f auddepenmupyema B O(xg) u 1npu mepexojie depe3 TOUKY

xo f'(z) mensier cBOil 3HAK C - HA +, TO Iy — TOYKA CTPOrOTO JIOKAJILHOTO MUHUMYMA,
(o]

r) Ecmu dyskius f wenpepoiBaa B O(zg), auddepeniupyema B O(xg) u npu me-
pexojie depe3 TOUKY Zo f'(x) MeHsieT CBOIl 3HAK € + Ha -, TO Ty — TOYKA CTPOrOrO
JIOKAJIbHOIO MaKCUMYMa.

Bapuanmo: omeema: 1) a), B); 2) 6), r); 3) B), ) 4) a), r);
5) orBeThl 1) — 4) HEBEDHBI.
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Bagaua 12. Yka)kuTe BepHbIE YTBEPZKJICHUS:
a) Ecmm f"(z9) > 0, TO 2y — TOYKa CTPOTOro JIOKAJHHOIO MUHIMYMA;
6) Ecau f”(x9) > 0, T0 £y — TOUYKa CTPOroro JOKAJIbHOTO MAKCUMYMA;
B) Ecomm (o) > 0, f'(x9) = 0, TO £y — TOUKA CTPOrOro JIOKAILHOIO MUHIMYMA;

r) Eciun f"(xg) = f'(xg) = 0, T0 xy He SBIAETCS TOYKA CTPOrOrO JIOKAJIBHOIO
SKCTPEMYMA.
Bapuarmuv, omeema: 1) a), B), r); 2) B),1); 3) B); 4) a); 5) oT-

BeTol 1) — 4) HeBepHbL.

Banaua 13. YKaxkuTe BEepHBIC yTBEPKICHUS:

a) Ecim f"(z) < 0 na (a,b), o f BbimyK/a BHU3 Ha (a, b);

6) Ecom f"(z) < 0 na (a,b), To f BbImyKJIa BBEpX Ha (a,b);

B) Eciu [ nBaxner muddepennupyema u Bbiykia BBepx Ha (a,b), To f"(x) < 0
Ha (a,b);

r) Ecim f apaxkner quddepennupyema u Beinykiia Bau3 Ha (a,b), To f’(x) <0 Ha
(a,b).
Bapuarmwv, omeema: 1) 6); 2) a),1); 3) 6),B); 4) B); 5) OTBeTHI
1) — 4) meBepHBI.

Samaua 14. VKaxKuTe BepHbIE YTBEPKICHUA:

a) Eciu f"(z9) = 0, To 9 — Touka mneperuda,

6) Eciu f nBaxier quddepeHnupyemMa B TOUKe T U Ty — TOYKA Heperuba, To
f"(zo) = 0;

B) Ecin f nsask el muddepernupyema B TOUKe o, TO o — TOUYKa Meperunda Toria
u ToJBKO Torya, korgaa f”(xg) = 0.

Bapuarwmwv, omsema: 1) a) — B); 2) 6); 3) B); 4) a); 5) oTBEeTHI
1) — 4) neBepHbI.

2. Tectsl (mpakTHUKa)

Tect Ne 1

Bagaua 1. Haiitu M :=sup X u m:=inf X, ecu X = {z € Q: 2* < 2}.
Bapuarwmw, omsema: 1) M = 2 m = 0; 2) M =+2,m=0; 3) M =
V2,m = —/2; 4) M=0,m=—2; 5) orBeThl 1) — 4) HEBEPHBI.

. TN
Bamaua 2. Haiitu Bce qacTuIHBIE MIPEIEIBI TOCIEI0BATEILHOCTH {Sln 7}

Bapuarwmo, omsema: 1) 1,-1; 2) +v2/2,0; 3) 0; 4) +1,0; 5) o1-
BeThbl 1) — 4) HeBepHBL.

: ™
Bamava 3. Haiitu M :=supz, u m :=inf z,,, ecom x,, = 1 4+ 2 cos -
Bapuarwmuv, omsema: 1) M = 3,m = 0; 2) M=1m= —1; 3) M =
3,m=—1; 4) M=1m=-1; 5) orBeThl 1) — 4) HEBEDHBI.
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Bagaua 4. Haiitu BepxHUil W HUKHUNE TpeJesbl IOC/IEI0BATETLHOCTH T, =

n—1 . m™m
sin — .
n+1 2

Bapuanmw, omeema: 1) limz, =1, limz, = —1; 2) limz, =1, limz, =0;
n—00 n—oo n—00 n—o0
3) limz, =0, limz, =—1; 4) limz, = limz, = 0; 5) orBersl 1) — 4)
n—00 n—00 n—00 n—00
HEBEPHDI.

\/ﬁcos(e”).

3apaua 5. Haiitu npegen lim

n—00 n—1
Bapuarwmw, omeema: 1) 1, 2) 0 3) oo; 4) He CyIIeCTBYeT; 5) o1-
BeThl 1) — 4) HeBEPHBIL.
Bapauva 6. Haiitu npeygen lim ¢ WTJrll

n—00 n
Bapuarmo, omeema: 1) 1; 2) oo 3) 0; 4) V2 5) orBeThl 1) —
4) HeBepHBI.

Tect Ne 2

Bapauya 1. Haiitu npenen lim (x—’j)mﬂ.

x—00 T
Bapuarwmuv, omeema: 1) 1; 2)  oo; 3) e 4) % 5) orBerhl 1) —
4) HeBEepHBHI.

o : sin 5z

Samaga 2. Haiitu npejen ilir(l) ek
Bapuarwmov, omeema: 1) 1, 2) 0 3) 5 4)  10; 5) orBeThl 1) —
4) HEeBEepHBI.
Samaga 3. Haiitu npesen lim Lot fQ_Q.

r——2 LT

Bapuanmo: omeema: 1) 1/2; 2) 3/2; 3) -3/2; 4) -1/2; 5) oTBeThI
1) — 4) uesepHbI.

Samaua 4. Haiitu Touku pa3pbiBa QpYyHKIIUN

sinx
f: T Y x%()?
0, =0,

U yKa3aTbhb UX XapaKTep.

Bapuarmw, omeema: 1) 0 — I pona, HeycrpaHuMast; 2) 0 —1I pona, ycrpanumasi;
3) 0 —II poua, HeycTpaHuMasdi; 4) 0 — II pona, ycrpanumasi; 5) orBersr 1)
— 4) HeBepHBI.

Bamaua 5. Haiitu Touku pa3pbiBa GyHKIIN

[ arctg(l/z), x#0,
f= 0, x =0,
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7 yKa3aTb UX XapaKTep.

Bapuarmov, omeema: 1) 0 — I pona, HeycrpanunMast; 2) 0— I pona, ycrpanumast;
3) 0 — II pona, HeycTpaHnMAas; 4) 0 — II pona, ycrpannmas; 5) orBetsl 1)
— 4) HeBepHBbI.

Bapgauva 6. Haiitu Touku paspbiBa HyHKITHHT

[ sin(1/x), = #0,
f_{ 0, x =0,

U yKa3aTbhb UX XapaKTep.

Bapuarwmov, omeema: 1) 0 — I pona, HeycrpanuMast; 2) 0 — I pona, ycrparumast;
3) 0 —II pona; 4) 0 — II pona, ycrpanumast; 5) orBeThl 1) — 4) HEBEDHBI.
Tect Ne 3

Bamada 1. Haiitu npoussognyo dyskmun y = Va2 + 1ln(z + Va2 + 1) .

x x

Bapuanmv, omeema: 1) 1; 2) ——In(z+va2+1); 3) ——In(z+
2 +1

5) orBersl 1) — 4) HeBepHLL.

x?2+1)+1; 4) —————
) ) z+vVr2+1

Samaua 2. Haiitu nponsBojnyo GyHKIUN § = 3sin® 5

in2 in2 T . L 2w
Bapuanmuv, omeema: 1) cosx3™ 2; 2)  gcosa3i o 3)  sina3i s

4) $sin z3° 5, 5) orBeThl 1) — 4) HEBEPHBI.

Bamaua 3. Haiitu npousBojuyio dpyukmuu y = Intgx + %Ctg 2x.

1 1 1 1 1
Bapuarwmo, omeema: 1) — - 2 - - 3 :
] 5 sin2x  sin® 2z sin2x  2sin‘ 2x sin 2x
- 2:B; 4 Snor s 23:; 5) orBeThl 1) — 4) HEBEDHBI.

cosT +xsinw
Samaua 4. Haiitu juddepentman dynknum y = In —.
sinx — xcosx

2

x
B 1) dy = dz; 2 dy =
apuarmon_omsema: 1) dy 2(1 — x2) sin 2x + x cos 2x) v ) Y
z? z?

dz; 3 d = dz;

2(1 + x2) sin 2z + x cos 2x) v ) Y 2(1 — 22) sin 2z — x cos 2x) v

2
4) dy = ’ dx; 5) orBernl 1) — 4) HEBepHBI.

2(1 — x2) sin 2z — x cos 2x)

. . sin(e* ! —1)
Bazmaua 5. Vcnosssys npasuio Jlomurans, HaiiTn npees lim —
rx—1 nx

Bapuarmuv, omeema: 1) 00; 2) 0 3) 1; 4) -1, 5) orBeThl 1) —
4) HeBepHBI.
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1
Bamaua 6. Vcnosnbsys npasusio Jlomurass, Haiitu npeen lim e
z—+0 1+ 2Insinx
Bapuarwmuv, omsema: 1) 2; 2) 1 3) 1/2; 4) oo 5) orBersl 1) —
4) HEeBEepHBI.

Bagaua 7. Pasznoxuth bynkuumio f = tgx no dopmyne Teittopa 1o o(x?).

Bapuarmuw, omsema: 1) f(z) =z —23/3+ o (2%); 2) flx)=z+2%/2+0(a%);
3) flx)=2—23/2+ o(a?); 4) f(x) =+ 23/2 + o(a?); 5) orBeTnl 1) —
4) HEBEPHBIL.

Bamaya 8. Haiitu riiasayto yactb Bujga Cz® npu x — 0 yskym [ = /1 — 22 + 22+
r— 1.

Bapuarmow, omeema: 1) 2x3; 2) 2z; 3) 2z% 4) 323 5) OTBeThI
1) — 4) neBepHbI.

B. Kpurepun oneHuBaHUs
[IpaBuIbHBI OTBET Ha KarKJ0e TECTOBOE 3ajaHue olleHuBaeTcs B 1 OasLl.

6. KypcoBas pabora

B 4-m cemectpe 3amsianupoBata KypcoBasi paboTa.
A. IlpumepHBbIe TeMbl KypPCOBBIX paboT

1. Koncranra Diisiepa /lokazars, 9T0 10C/IE/I0BATETHHOCTD

1 1
T,=1+-+...+——1nn
2 n

CXOJIUTCA U
0< lim z, < 1.

n—o0

Jureparypa: |2d, m. 367].

IIpuwmeudanue Yucio v := lim, o £, ObL10 BBemeno B 1735 r. JI. Dilsiepom u B ero
YEeCTb TellepPh Ha3bIBAIOT KOHCTaHTO! Distepa. [lo cux mop He JIOKa3aHO, sIBJISIETCS JIH 3TO YHCJIO
parmonasbabiM. VMeercst obcrogrenbubiii 0630p (Jeffrey C. Lagarias. Fuler’s constant: FEuler’s
work and modern developments // Bulletin Amer. Math. Soc. 50 (2013), No.4, 527-628) paGor,
ITOCBAIIEHHBIX KOHCTaHTe Jitsiepa. Ero moxkuo ckadars u3 ArXiv'a: https://arxiv.org/abs/
1303.1856.

2. Teopema IllTosbna. /lokazarh:

[Iycre {z,} u {y,} — mocienoBaTebHOCTH BEIECTBEHHBIX YUCesl, IpHYeM {Y, }
[OJIOZKHUTEJIbHA, HEOIDAHUYEeHA U BO3pacTaeT (Xorsd Obl HAYMHAS C HEKOTOPOIO
Homepa). Torja, ecu cymecTByer (KOHEUHBIH W OECKOHETHBII) 1peIest

. Tpt+1 — X
A= lim 47—
n=00 Ynt+1 — Yn
TO TIpeJiesT
. T
lim —
n—o0 y?’l
TaKKe CyIecTByeT u paseH A.

Jlmreparypa: [1d, m. 33].
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3. Jlokazars, 9TO eCJ JIsl IOJI02KUTEILHOMN TI0C/IEJOBATE/IBHOCTI {dy, } BBIIOTHEHO

yCJIOBHE
an

()
=1+—+o0|—),n— o0,
An+1 n n

1
anzo(naE , L —> 00;

upudeM ecyn « > 0, TO IOCIe0BATETBHOCTD {ay, |, HAMMHAS ¢ HEKOTOPOTO HOME-
pa, yobiBasi, crpemutcs K 0.

Jlureparypa: [5d, Ne2606(n)]

TO It JTEoboro € > ()

4. O-cumBosmka. Acumnroruka ['-dyuknun Jitaepa

(a) O-cumBoJIEKa, SKBUBAJIECHTHOCTD. [IpocTeitnue cBoiicTsa.

(b) lokazarh acuMnToTH4IecKyto hopMyIIy

[(z+1)~ V2 (g)z (1 + %x_l +0 (x_2)) :

Jlureparypa: |1, § 3.5], [?, c. 624].

5. Ilpubnmkenue mHTErpupyemMoil (byHKINU HENPEePbIBHBIMU

Hokazare, uaro ecau dbyuknus [ uarerpupyema mno Pumany Ha [a,b]), To cytme-
CTBYeT Takasl II0CJIeI0BATEbHOCTh HENPEPBIBHBIX Ha [a, b] dyuknuii { f,}7°, aro

V ¢ €lash|

n—o0

lim Cfn(:v)dx = /Cf(:v)d:v.

V¥V kx a3 anu e Bocmonssosarhea kpurepueM Jap6y unTerpupyemoctr o Puvany. JIuTepa-

Typa: |7, c. 348|.

6. HempepbIBHOCTH B Cpe/THEM MHTErpupyemoii pyHKIn

Hokazarh yTBepKienue: ecau GyHKius f UHTErpupyemMa Ha orpeske [a;b|, To
oHa 00J1a1aeT CBOMCTBOM UHMEPANOHOT HENPEPLIGHOCTNU

b
tim [ 1fa+ ) = fa)lde =0,

rie f cauraercs paBroit 0 BHe oTpeska [a;b|. Bepro sin 910 yTBepKIeHUE B CIIy-
b

uae, korja GyHKus [ Heorpanuuena Ha |a;blu unrerpan [ |f(z)|dz cxomurea?
a

7. AcuMIITOTMKA MHTerpaJja oT ObIcTpooCHUWJLIUPYIONieii dyHKIMN

z+1
(a) Hoxasars, uro dyuxuus f(x) = [ sint*dt upu 2 — 00 UMeeT acCUMITOTU-
Ky ’
cosz?  cos(x +1)? 0 ( 1 )

J@) == 20z + 1) 22

(b) Haitte lim xf(z) n lim zf(x).

T—00 T—00
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8. O6obIenue Teopembl Posiis guas dyHKIuiT MHOTUX NepeMeHHbIX:

eciu (yHkius f HempepbiBHA B 3aMKHyTOM Iape 53(0,7), paBHA HYJII0O HA €ro
rpanmurie u auddepeHnupyeMa Bo BHyTpeHHIX ToUKax Imapa B(0,r), To mo kpaii-
HEl Mepe 0/IHa U3 BHYTPEHHUX TOYEK ITOrO IMIapa ABJIACTCA KPUTUICCKOA TOYKON

9. O6061meHne Teopembl PoJijiss Ha 6eCKOHEYHbI TPOME>KYTOK
Ecmu dynkmusa f
(a) muddepennupyema Ha KOHEYHOM WM OECKOHEYHOM MHTepBaJe (a,b) u cy-
IIECTBYIOT PaBHbIE KOHEYHBIE WJIM OJIHOIO M TOTO K€ 3HaKa OECKOHEUHbIE

upezensl f(a+0) u f(b—0), To cymectByer Touka & € (a,b) : f'(&§) =0
obobuenue meopemuv, Poans;

(b) ynosnersopsier Ha [a;b|Bcem ycmosusim TeopeMbl PoJuist u He sBJIsIeTCst 10~
CTOSIHHOIA, TO cymiecTBYIOT &1, & € (a,b) @ f'(&1) <0, f'(&) > 0.
10. K Teopeme MepreHnca

BbIHCHI/ITb, HaCKOJIBKO H€O6XO,ILI/IMI:>I YCJIOBHA TEOPEMBI MepTeHca JJIA CXOJUMOCTH
IIPOU3BEACHUSA PAIOB:

= ()

(a) mokazaTh, 9TO KBAJIPAT CXOJSIIEIOCS DA »

TV

€CThb Pl PACXOs-
MIACH;
(b) moKazaTh, UTO MPOU3BEJEHUE JBYX CXOJSIIUXCS PSAIOB
oo o
S (-
—(a>0 — (>0
S g 52

cxoauTes, ecan o« + 8 > 1 u pacxogures npu a + 3 < 1;

(c) TpOBEpHUTH, YTO MPOU3BEJICHUE JBYX PACXOJAIINXCS PSIJIOB

S ) e S () 7 ()

1

CXOAUTCA abCOJIIOTHO.

11. Teopema tuna llltypma.
[Iycrs Ha orpeske |a;b|zamana naxkibl quddepennupyemast dyukius f.

(a) mokasarh, uTo ecm f uMeeT OECKOHEUHOE UUCJIO HYJIeH W OTIMIHA OT TOXK-
nectBenHoro 0, To cymecrByer oot vysib dyukwit f, f/, f;

(b) mokasarb, uro ecam umcnao myseit f koneano u f”(x) = e* f(x), x € [a,b],
To byHKIMsI f HE MOXKeT UMeTh Ha oTpe3ke |a;b|6osiee omHOTO HyJIs.

12. AbcoJsrroTHasi HENPEPBIBHOCTh MHTErpaJia

Hokazarb yrBepxKjienue: eciu dyHkiws f uaTerpupyeMa Ha [a;b|, 1o dyHkms

F(z) = f|f(t)|dt abconomno nenpepvisha na [a;bf, To ectb Ve > 035 > 0 :
V(0] C [ash] (B—a<b)= (flf(tﬂdt < ) |
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13.

14.

15.

16.

17.

18.

06 acMMOTOTUYECKOM CpeJiHEM

Hokazars, uto ecau f HempepbiBHa Ha [0, 00) u lirJ]rn f(z)=a €R, 10
T—+00

1 T

CyIIEeCTBYET U PABEH .

[ToctponTtsh Takyio HenpepbiBHYIO Ha [0, +00) dyHKIMIO, 11t KOTopoit mpejes (1)
CYIIECTBYET, a IPeJIet lirJlra f(z) He cymecryer.
T—r+00

06 oanoit Teopeme TaybepoBa Tuna

IO gy~

[Iycrs dbynknus fronoxuresbHa u He yObiBaer Ha [1,00) U mycTh :

)—‘%&

z, x — +oo. Torma f(z) ~ z, x — +00.

IIpenennbl pyHKIMOHAIBHBIX ITOCJIEI0BATEILHOCTEM

a) [okasarb, aro ecim f HempepblBHA ¥ HeoTpuilaTeJabHa Ha [ab], M =

max f(x), To
b 1/n
lim {/ f"(x)dx} = M.

z€a,b]
n—00

1

6) Haiirn lim [ f(nx)dz, ecin Gynkums f venpepbisra Ha poMexkyTKe [0, +00)

O cymmax apudpmeTrndeckoii 1 reoMeTpuYecKoii mMporpeccuii.

Y apudmeTnyueckoit 1 reOMeTPUYIECKON MPOTPECCHil YMCJIO YJIeHOB U KpaiiHue
YJIEHbI COOTBETCTBEHHO OJIMHAKOBBI M BCE WJIEHBI TMOJOXKUTEIbHBI. JloKa3zaTh, 94To
y apudMeTHIeCKON IIPOIPECCHU CYMMa 1JIEHOB OOJIBIIE, YeM § MeOMEeTPUIECKOI.

O6 omHOM 0000mIEHUN TeopeMbl /lapOy

Hokazarb, uro eciau dyukiws f aBaxibl quddepeniupyema Ha (g, +00) 1

lim f(zx)= lim f(z) =0,

rz—x0+0 r——+00

10 3 € € (20, +00) - (€)= 0.
Yk asanue. Jokazare, uro 3 &1, & € (xg,+00) 1 (&) <0 < f(&). Janee npumeHuThb
reopenty JlapGy [7, c. 240] x dymxmm ' wa €1, €] (w [€2,61]).

HexkoTopsbie cBoiicTBa riiagknux (pyHKIU

(a) Ilycrs dyskmus f muddepennupyema va R u lim f(x) = 0. lokazars, uro
T—>00
cymecrsyer £ @ f'(§) = 0.
(b) Ilycre dbyukmus f muddepennupyema Ha uaTepBase (a,b) u s JHOOBIX
TOYeK 1, T2 € (a,b) cupasemuBo HepaBeHCTBO |f(x9) — f(21)] < |wg — 21|,
e o > 1. Jlokazatn, uro f = const.
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19.

20.

21.

006 oneHKax JJist PYHKIHI C IMOJOXKUTEJIbHBIMI MPOU3BOIHBIMU

IIycrs dpyuknus f Takoba, uTo mpu Bcex ¥ € R clpaBejIuBbl HepaBeHCTBA
f®(x) > 0, k = 0,3. JokazaTh, 9To cymecTByeT 4ucio a > 0, Takoe, 4TO
f(x) > az? npu Beex x > 0.

O06 oaHOII TeopeMe BJIOXKEHUS

[ycrs f € CP0,1], f(0) = f(1) = 0, uw mycts M = sup |f"(x)|. Jokazars,
xz€[0,1]

aro | f'(z)| < M/2 upu z € [0, 1].
OG omneHKe /1151 IPOMEXKYTOYHOIN TPOU3BOIHOM

[Iycte dyakimua [ aBaxkabl guddepeniupyema #wa R w nyers My =
sup | f*)(z)] < o0,k = 0,1, 2. Hoxazars, uro M; < /2MyMs.
z€R

B. Kpurepun oneHKu
«OTJINYHO» — €CJIU:

KypcoBas paboTa BbIIIOJIHEHA, TeMa KyPCOBOil pabOThI MOJTHOCTHIO PACKPHITA,
OXBa4deH BeCh KPYyT' BOIIPOCOB 110 TeMe KypPCOBOIi,
MIPUBEIEHO JTOCTATOYHOE KOJIMIECTBO MMPUMEPOB,

UCIIOJIb30BaH OOIIMPHBIN CIUCOK JIMTEPATYPHBIX UCTOYHUKOB;

«XOPOIIIO» — €eCJIN:

KypcoBas paboTa BBITIOJTHEHA,

TeMa KypCOBOIl pabOThI MOJTHOCTHIO PaCKPHITA,
OXBa4IeH BECh KPYT BOIIPOCOB 110 T€Me KYPCOBOIA,
[MPUBEJICHO HEJIOCTATOYHOE KOJUIECTBO ITPUMEPOB,

HCIIOJIB30BaH MAaJIbI CIIMCOK JIUTEPATYPHBIX UCTOYHUKOB;

«YOOBJIETBOPUTEJIBHO» — €CJIN

KypcoBag paboTa BbLIIOJIHEHA,

TeMa KypCcoBOil pabOThI HE MOJTHOCTBIO PACKPHITA,
OXBa4deH He BeCh KPYT BOIIPOCOB 110 TeMe KypPCOBOI,
[IPUBEICHO HEJOCTATOYHOE KOJIMYECTBO IIPUMEPOB,

HCITOJIb30BaH MAaJIbli CIIMCOK JIUTEPATYPHBIX UCTOYHUKOB;

«HEYAOBJIETBOPUTEJ/IbHO» — €CJIM KYPCOBad pa60Ta He€ BBIIIOJIHCHA.
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5

Y4ebno-mMeroandeckoe u nHGOPMAaIMOHHOE obecIie-
YeHue JUCIUATIIINHBI (MOTYJis)

5.1 IlepeyeHnb OCHOBHOII M JOIIOJHUTEJBHON yd4eOHOIl JmuTepa-

TYPbl, HEOOXOIUMO JIJIsI OCBOEHUS JTUCIIATIINHBI

OcHoBHasi JIuTeparypa

1]

2]

3]

4]

5]

(6]

17l

Umkun, X.K. Jlekiun o maremarmaeckomy anausy. H.1 [DumekTponnsrit pecypcl:
yueb. mocobue / X.K. Wmkun; Bamkupckuii rocy1apcTBeHHbIH yHUBEPCUTET. —
Yoba: PULL Baml'V, 2012. — DuekTpon. Bepcud red. nyosukanun. — JlocTyn
BO3MOKEH Uepe3 DyieKTponnyio oubsmoreky Bamly. — https://elib.bashedu.
ru/dl/read/Ishkin_Lekciipomatem_chl_Uch.pos_2012.pdf.

Winkun, XK. Jlekiuu 1o maremarudeckoMy anajusy. 9.2 [dekrponnblit pecypel:
yueb. nocobue / X.K. Umkun; Bamkupckuil rocyiapcTBeHHbIN yHUBEPCUTET, —
Yda: PUIL Baml'y, 2012. — DuekTpoH. Bepcus med. mybaukanun. — JlocTym
BO3MOXKEH Uepe3 DeKTpoHHyo oubanoreky Baml'V. — https://elib.bashedu.
ru/dl/read/Ishkin_Lekciipomatem_ch2_Uch.pos_2012.pdf.

Umnkun, X.K. Jlekun o matemarmaeckoMy axasm3y. 4.3 [DiekTponHsrit pecypcl:
yueb. mocobne /| X.K. Wmkun; Bamkupckuii rocy1apcTBeHHBINH yHUBEPCUTET. —
Yoba: PUILL BamlV, 2012. — DuekTpon. Bepcus red. nyosukanun. — JlocTyn
BO3MOKEH Uepe3 DyieKTponnyio oubsmoreky Bamly. — https://elib.bashedu.
ru/dl/read/Ishkin_Lekciipomatem_ch3_Uch.pos_2012.pdf.

Winkun, XK. Jleknuu o maremarudeckomy anajmusy. 9.4 [dekrponnblit pecypel:
yueb. nocobue / X.K. Umkun; Bamkupckuit rocy1apcTBeHHBIN yHUBEPCUTET. —
Yda: PUIL Bamly, 2012. — Duekrpon. Bepcus med. mybaukanun. — JlocTym
BO3MOXKEH Uepe3 DeKTpoHuyio oubanoreky Baml'V. — https://elib.bashedu.
ru/dl/read/Ishkin_Lekciipomatem_ch4_Uch.pos_2012.pdf.

OyHKIuy OfHON MepeMeHHoi [DIeKTPOHHBIN pecype|: MeTonnaeckue yKazaHus u
3aj1aHust K KOHTPosibHBIM paboram / Baml'V ; coer. X. K. Umkun, /1. T'. Jlarsmmos.
— Ya: PUL BamlV, 2011. — DjekTpoHn. Bepcus 1med. myogukaruu. — JocTy
BO3MOYKEH 4epe3 DJyieKTponnyio oubinoreky bBaml'y. — https://elib.bashedu.
ru/dl/corp/IshkinLatypovFunktsOdnoyPerem. pdf.

DyHKIuYM OHON MepeMeHHOi [DIeKTPOHHBIN pecype|: MeTonnueckue yKazaHus u
3ajaHust K KOHTPOsbHbIM paboram / Baml'V ; cocr. X. K. Nmkun, /1. I'. Jlarbmos.
— Yda: PUL Bamly, 2011. — Djekrpon. Bepcus ted. myosaukaruu. — JlocTyt
BO3MOYKEH depe3 DyieKTpoHHyto oubmoreky baml'yV. — https://elib.bashedu.
ru/dl/corp/IshkinLatypovFunktsOdnoyPerem. pdf.

[IpuMmepHbIii MUHUMYM YMEHU, HABLIKOB U 3HAHUIT 110 MATEMATUIECKOMY aHAU3Y
[DsekTponHbIit pecypc|: MeTonMYecKHe YKa3aHWs U TECThI JIJIs IPOBEPKHU yPOBHS
ocrarounbix 3Hanuii 3a I cemectp / Baml'V; coct. X. K. Umkuu. — Yda: PUILL
Baml'V, 2014. — DnekTpon. Bepcud med. mybsukanuu. — JlocTyr Bo3MOXKeH de-
pe3 DyekTponnyio obubsmoreky Baml'V. — https://elib.bashedu.ru/d1l/corp/
IshkinPrimMinOstatZnan-1.pdf.
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https://elib.bashedu.ru/dl/read/Ishkin_Lekcii po matem_ch1_Uch.pos_2012.pdf
https://elib.bashedu.ru/dl/read/Ishkin_Lekcii po matem_ch1_Uch.pos_2012.pdf
https://elib.bashedu.ru/dl/read/Ishkin_Lekcii po matem_ch2_Uch.pos_2012.pdf
https://elib.bashedu.ru/dl/read/Ishkin_Lekcii po matem_ch2_Uch.pos_2012.pdf
https://elib.bashedu.ru/dl/read/Ishkin_Lekcii po matem_ch3_Uch.pos_2012.pdf
https://elib.bashedu.ru/dl/read/Ishkin_Lekcii po matem_ch3_Uch.pos_2012.pdf
https://elib.bashedu.ru/dl/read/Ishkin_Lekcii po matem_ch4_Uch.pos_2012.pdf
https://elib.bashedu.ru/dl/read/Ishkin_Lekcii po matem_ch4_Uch.pos_2012.pdf
https://elib.bashedu.ru/dl/corp/IshkinLatypovFunktsOdnoyPerem.pdf
https://elib.bashedu.ru/dl/corp/IshkinLatypovFunktsOdnoyPerem.pdf
https://elib.bashedu.ru/dl/corp/IshkinLatypovFunktsOdnoyPerem.pdf
https://elib.bashedu.ru/dl/corp/IshkinLatypovFunktsOdnoyPerem.pdf
https://elib.bashedu.ru/dl/corp/IshkinPrimMinOstatZnan-1.pdf
https://elib.bashedu.ru/dl/corp/IshkinPrimMinOstatZnan-1.pdf

18]

19]

[10]

[IpuMepHbIit MUHUMYM YMEHU, HABLIKOB U 3HAHUIT 110 MATEMATUIECKOMY aHAJIU3Y
[DsekTponHbIit pecype|: MeTonMYecKHe YKa3aHWs U TeCThI JIJIs IPOBEPKHU yPOBHS
ocrarounbix 3uanuit 3a Il cemectp / Baml'V; cocr. X. K. Umknn. — Yda: PUILL
BamlV, 2014. — Duekrpon. Bepcus med. mybsmkamnun. — JlocTyn Bo3MoXKeH te-
pe3 DyekTpounyio bubsmoreky Baml'V. — https://elib.bashedu.ru/d1l/corp/
IshkinGubaidullinPrimMinOstatZnaniy.pdf.

[IpumepHBIT MUHUMYM YMEHU, HABBIKOB U 3HAHUI 110 MATEMaTUIeCKOMY aHATU3Y
[DsiekTponnbiit pecypel|: MeTojnYecKne yKa3aHusi U TECThI JIJIg IPOBEPKHU yPOBHS
ocrarounbix 3Hanuii 3a 111 cemectp / Baml'V; cocr. X. K. Umkun. — Yda: PUIL
Baml'V, 2014. — Duexkrpon. Bepcust med. mybsmkamnun. — JlocTyn Bo3MOXKeH te-
pe3 DiekTponnyto obubsmoreky Baml'V. — https://elib.bashedu.ru/dl/corp/
IshkinPrimMinOstatZnan-3.pdf.

[IpuMmepHbIi MUHUMYM YMEHU, HABBIKOB U 3HAHUIT 110 MATEMATUIECKOMY aHATU3Y
[DsrekTponHEBIit pecypc|: MeTonMYecKHe YKa3aHWs U TeCThI JIJIs IPOBEPKHU yPOBHS
ocrarounbix 3HaHuil 3a IV cemectp / BamlV; cocr. X. K. Umkun. — Yda: PUILL
Baml'V, 2014. — DnekTpon. Bepcud med. mybsmkanuu. — JlocTyn Bo3MOXKeH de-
pe3 DyekTponnyio oubsmoreky Baml'V. — https://elib.bashedu.ru/dl/corp/
IshkinPrimMinOstZnan-4.pdf.

JlomosHuTeIbHAS JINTEPATYPAa

[1d]

[2d]

[3d]

[4d]

[5d]

Quxrenrosbil, I"M. Kypc muddepennnaabHOro 1 "HTErpabHOIO ncUncjiennsd. B
3-x 1. Tom 1 [dnexrponnsiit pecype| : yuebnuk / T.M. @uxreHrobi. — DJek-
tpoH. man. — Cankr-lIlerepoypr : Jlanb, 2018. — 608 c. — Pexum mocryna:
https://e.lanbook.com/book/100938. — 3ari. ¢ IKpaHa.

Quxrenrosbil, I"M. Kypc muddepennnaabHOro 1 "HTErpabHOIO ncUncjenns. B
3-x 1. Tom 2 [dnexrponnsiit pecype| : yuebnuk / T.M. @uxreHrob. — DJiek-
tpon. man. — Cankr-lIlerepoypr : Jlanb, 2018. — 800 c. — Pexum mocryna:
https://e.lanbook.com/book/104963. — 3ari. ¢ IKpaHa.

Quxrenrosbil, I"M. Kypc muddepennnaabHOro 1 "HTErpabHOIO ncIncjienns. B
3-x 1. Tom 3 [duexrponnsiit pecype| : yuebnuk / T.M. @uxreHrob. — DJek-
tpoH. nman. — Cankr-lIlerepoypr : Jlanb, 2009. — 656 c. — Pexum mocryna:
https://e.lanbook.com/book/409. — 3ari. ¢ IKpaHa.

N. A. Bunorpasosa, C. H. Onexnuk, B. A. Cagopamuanii. 3aja4un n yupaxKHeHsT
10 MATEMATHIECKOMY aHAJIU3Y : B 2-X JacTsdX : y4ued. mocobue s CTYIeHTOB yH-
TOB 1 T1eJ1. By30B; 1oJ1 pest. B. A. CagoBandero .— M. : [Ipoda, .— (Beicriee obpa-
soanne) (Copemennsiii yaebruk) . . 1: uddepenipanbioe u nHTErpaIbHOE
ucuucaenune .— Wz 3-e, ucup. — 2001 .— 725 c¢. : mwi. — ISBN 5710742945 : 160
p. : 169 p. 50 k. — ISBN 5710742961. http://ecatalog.bashlib.ru/cgi-bin/
zgate.exe?present+1500+default+8+1+F+1.2.840.10003.5.102+rus

Hevumnosuda, B.I1. CoopHuK 3a1a9 U yrpaKHEHUH 110 MaTEMaTUIeCKOMY aHATU3Y
[DaexTponnbrit pecype| : yuebroe mocobue / B.I1. [lemuaosud. — DyieKTpoH. JaH.
— Camnkr-IlerepOypr : Jlanb, 2018. — 624 c¢. — Pexum pocrtyna: https://e.
lanbook.com/book/99229. — 3ari. ¢ 3Kpana.
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https://elib.bashedu.ru/dl/corp/IshkinGubaidullinPrimMinOstatZnaniy.pdf
https://elib.bashedu.ru/dl/corp/IshkinGubaidullinPrimMinOstatZnaniy.pdf
https://elib.bashedu.ru/dl/corp/IshkinPrimMinOstatZnan-3.pdf
https://elib.bashedu.ru/dl/corp/IshkinPrimMinOstatZnan-3.pdf
https://elib.bashedu.ru/dl/corp/IshkinPrimMinOstZnan-4.pdf
https://elib.bashedu.ru/dl/corp/IshkinPrimMinOstZnan-4.pdf
https://e.lanbook.com/book/100938
https://e.lanbook.com/book/104963
https://e.lanbook.com/book/409
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?present+1500+default+8+1+F+1.2.840.10003.5.102+rus
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?present+1500+default+8+1+F+1.2.840.10003.5.102+rus
https://e.lanbook.com/book/99229
https://e.lanbook.com/book/99229

5.2 Ilepedyenp pecypcoB mHGPOPMAINMOHHO-TEJIEKOMMYHNKAITMOHHOI cetu «l/IHTEepHEeT» W IIporpaMMHO-

ro obecnedeHmnsi, HEOOXOJIUMbBIX [OJIsI OCBO€HUS JIUCIUILJIMHBI, BKJO4Yass IpodeccnoHaJbHbIE 0a3bI
JaHHBIX 1 MH(MOPMAaIIMOHHBIE CIIPABOYHBIE CUCTEMBbI

A. Pecypcol «HTEpHET»

DJIEKTPOHHO- CobcTBenHast  9j1eK- | ABTOpU30BAHHBIM Perucrpanuss B Bub- | https://elib.bashedu.ru/
oubImoTeTHast cu- | TpoHHas OWUOJIMOTEKA | JOCTYI 10 IAapOJIIO | JTHOTEKe BamlV,
crema «9b Baml'V» | yueOubix u  Hayd- | u3 Jir000i TOYKHU CETH | JabHEHIHi  J0CTyII
HBIX 9JIEKTPOHHBIX | HTepHeT u3 JI000W TOYKU CeTU
U3JIAHUIM, KOTOpasd WNurepuer
BKJIIOYAET  U3JaHUs
IperojaBareseit
BamlVy
DJIEKTPOHHO- 6uo- | [lostnorekcroBasi B/l | ABropuzoBanubrit Perucrpanus n3 ceru | http://www.biblioclub.ru
JIMOTEYHAasl  CUCTeMa | y4eOHbIX ®  Hayd- | goctyn 1o muaposiro | baml'V, manbureimit
«YHUBEPCUTETCKA s | HBIX 9JIEKTPOHHBIX | U3 JIIOOOW TOYKH CETH | JOCTYI U3 JIIoOOi TOY-
oubmorexka onlines U3 IaHII WNuarepuer ku cetn Nurepner
DJIEKTPOHHO- [TomuorekcroBast B/l | ABropmsoBaHHbI Perucrpanus u3 ceru | http://e.lanbook.com
oubImoTeTHas cu- | y9eOHBIX HW  HAyd- | JocTyn 1o maposto | baml'V, nanbueiimit
cTeMa  U3JATe/ILCTBA | HBIX 9JIEKTPOHHBIX | U3 JIIOOOW TOYKM CETU | JIOCTYI U3 JII0OO0 TOU-
«Jlanb» U3JIaHNI Nurepuer KH CeTu

B. IIporpammHoe obecrniedyeHne, HEOOXOAMMOE JIJisi OCBOEHUSI AUCITUTIJINHBI

1. Windows 8 Russian. Windows Professional 8 Russian Upgrade. Torosop Ne 104 ot 17.06.2013 r. JIunen3un GeccpovHbie.
2. Microsoft Office Standard 2013 Russian. Jlorosop Ne 114 or 12.11.2014 r. Jlunensun 6eccpovHbie.

3. Cucrema nenTpasmsoBanaoro rectupoanust baml'y (Moodle). Yuusepcanbhas obrecrsennas jmrensus GNU.


https://elib.bashedu.ru/
http://www.biblioclub.ru
http://e.lanbook.com




6 MarepuajabHo-TexHIYecKada 0a3a, HeoOXoauMas AJiss OCYIIecTBJIeHsA oOpa30BaTe Ib-

HOTI'O IIpoIecca MO JUCIUILJINHE

HawnmenoBanue Bug 3ansaruii | ObopynoBanue IIporpammHOe obecrieueHnE

CIIeUaJTN3UPOBAH-

HBIX ayauTOPUid,

KabuHeTOoB, Jiabo-

paTopuii

1 2 3 4

Aymuropun 502, 528, | Jleknus YVaebnas Mebesb, JI0CKa HaCTEeHHAA MeJIoBast

530

Aymuropun 502, 503, | JIaboparoproe, | YuebHast Mebelb, JJOCKa HACTEHHAs MeJIOBast

526, 527, 530 MIPaKTUIECKOe
3AHATHS

Aynuropus 524 Bemosinenne Yuebnasg wmebesb, jocka Hacrennasg Me- | 1. Windows 8 Russian. Windows Professional
KYPCOBBIX qgoBasi, kommyrarop HP V1905-24 Switch | 8 Russian Upgrade. lorosop N¢ 104 or

paboT, TecTupo-
BaHIe

24*10/100+-2*10/100,/1000, mepcoHaTBHbI
koMmmbioTep B KomriekTe HP AiO 20"CQ
100 eu — 27 ., sxkpan ScreeMediaGolgview
274*206 NW 4:3, yHuBepcajbHOE MOTOJI0Y-
Hoe Kperuterne ScreeMedia s mpoekTopa,
peryiupoBka BbicoThl , mKad TLKTWP-
065442-G-GY, mnaru-xkopx (1296), mocka
ayaurop. JIA32

17.06.2013 r. JIunenzun 6eccpovHbIe.

2. Microsoft Office Standard 2013 Russian.
Jorosop Ne 114 or 12.11.2014 r. Jlunensun
H6eccpovHbIe.

3. Cucrema IEHTPATM30BAHHOIO TECTUPOBA-
rust Baml'V (Moodle). Yuusepcanmbnast 06-
mecrBennas jmnensnsg GNU.

Aymuropus 531 Jlekium, Jna- | YuebHas Mebesb, nocka HacTennas memoBast, | 1. Windows 8 Russian. Windows Professional
bopaTopHoe, MysnbTuMena-poekTop Sony VPL-EX120, | 8 Russian Upgrade. [lorosop Ne 104 or
TPAKTUIECKOE XGA, 2600 ANSI, 3,2 kr, noroounoe kpern- | 17.06.2013 r. Jlunensun 6eccpodHbIe.
3aHATUS, TecTu- | jienue g npoekropa (2101068302), mocka | 2. Microsoft Office Standard 2013 Russian.
poBaHue ayaurop. J1A32 Joropop Ne 114 or 12.11.2014 r. JIunensun

OeccpodHbIe.

YUTAJIbHBIT zaJ1 | CamocrosaTebraas YaebHas mebesb, yaeOHo-Harsabie moco- | 1. Windows 8 Russian. Windows Professional

Ne2 (dusuko- | pabora, BbIIOI- | 6ust, cTeH] 10 MoXKapHoit GesomacuocTu, Mo- | 8 Russian Upgrade. lorosop Ne 104 ot

MaTeMaTHIeCKUN HEHME KYPCOBOH | HOOJIOKM cTarmoHapuble — 8 mT, npuntep — 1 | 17.06.2013 1. JIunensun Geccpounble.

KOPILYC) paboThI mT., cCKanep — 1 mT. 2. Microsoft Office Standard 2013 Russian.

Jorosop Ne 114 or 12.11.2014 r. Jlunensun
OeccpodHbIe.




[Tpuoxenne Ne 1
OEIEPAJIBHOE 'OCYJIAPCTBEHHOE BHOJ/IZKETHOE OBPA3OBATEJIBHOE
YUYPE?K/IEHVE BBICIIEI'O OBPA30OBAHIA
«BAINKNPCKNI T'OCYJIAPCTBEHHBII VHUBEPCUTET>

COJEPXKAHUE PABOYEN ITPOT'PAMMEI

JAMCIHUAITJIINHDBI Mamemamuueckuti anarus Ha 1 ceMecTp

ovHast
Bpopma 0byveHus
Bua pabotsl O6beM OUCIUTINHBI
Ob6mmas Tpynoemkocts puctminaet (3ET / wacos) 7 /252
V4aebHBIX YaCOB Ha KOHTAKTHYIO pabOTy ¢ IpernojaBaTeeM: 1274
JIEKIIA 54
[PAKTHIECKUX / CEMUHAPCKIX 0
JIaDOPaATOPHBIX 72

JApyrux (TpyIIoBas, HHJAUBUIyAIbHAsA KOHCY/IbTAIMsI U MHbIE BUBI YIeOHOI JesaTebHOCTH, npety- | 1.4
cMaTpuBaoriue pabory 0OydaIuXCcs ¢ MPernoaBaTesieM )
Y4ebHBIX YacoB HA CAMOCTOATELHYIO pabory obydaroruxcs (CP) 71.8
YueGHbIX 4acoB Ha MOJAIOTOBKY K dK3aMeny /3adery /muddepennupoBannomy sadery (KoHTposn) 52.8

®opwma(bl) KOHTPOJIS:
9K3aMeH | cemecTp
3ager I cemecTp



NeNe

Tema u comepkanue

Qopma U3yUueHus MaTepHAaJIOB

x| 113/CéudIP | CP

OcnoBHast u Ji0-
[IOJTHUTEIbHAS
JINTEpaTypa,
PEKOMeH,1yeMast
CTyJIeHTaM

Baanus
JIISE ca-
MOCTOSI-
TEeJIbHOMN
padboThI

dopma
TEKYIIEero
KOHTPOJIS
ycIeBa-
eMOCTH
(KOJLIIO-
KBUYMBI,
KOH-
TPOJIbHBIE
paboThl,
KOMITBTO-
TepHbIE
TECTBI U
T.II.)

2

10

DJIEMEHTBI TEOPUU MHOXKECTB.
Orobparkennst n pyHKIUN.

[Iposepka
/P, KOJLI-
M,  K/D,
3a4eT, 9K3

I'pacdukn
dyHKIWHIL.

3JIEMEHTaPHBIX

[Iposepka
J1/P, KOJLI-
M, K/p,
3aUeT, 9K3

AKCHOMBI BEIIECTBEHHBIX YH-
cen. Oneparun vHa R. Anredpa-
NYECKNEe CBOUCTBA BEIECTBEH-
HBIX YUCE.

ITposepka
/P, KOJLI-
M, K/D,
3a4eT, 9K3




2

10

I[TogmuoxkectBa R, mx Mor-
HOCTh. [lpuHiun mMaremarude-
CKOM MHJIYKIIUU.

[od]: 11-16

[Tposepka
/P, KOJLI-
M, K/D,
3a4eT, 9K3

Axkcmoma  Apxumena. [Lror-
HOCTH PAIMOHAJIBHBIX YTHCE]T.

l'eomerpuueckas HHTEPIPE-
Talysl BeIeCTBEHHBIX YHCeI,
OecKOHEYHbIE JECATUIHBIE
Jpobmn.

[Iposepka
J1/P, KOJLI-
M, K/D,
3a49€T, K3

OcHoBHBIE JIeMMBI aHaJIA3A.

[7]: 11-16

[Iposepka
A4/p, Ko
M,  K/D,
3a4eT, 9K3

[Ipemesr umcaoBoit mociemoBa-
TeJbHOCTH U €I0 CBOMCTBA.

[5d]: 86,
87,90, 127,
129, 130

IIposepxka
/b, Ko

M, K/D,
3a4er, K3

Beckoneuno wmaJjbie u 6ecko-
HeyHO 6oJbinue. Apudmernde-
CKHe oIllepali HaJl Ipejelia-
mu. Kpurepnit Korrm.

[ ]: 707
72, 74, 76,
145-147,
121-123,
131-135

[Tposepka
24/P, KOJLI-
M,  K/p,
3aveT, 9K3

[Ipenen dyunknun B Touke. Pas-
JIMYHBIE OIPEIEIEHUs] U UX K-
BUBAJIEHTHOCTh. [Ipumephr.

[Od]: 235,
236, 641,
643, 644

[Iposepxka
/b, Ko

M, K/D,
3a4er, K3




1 2 8 9 10
10 Caoiicrea npejenos. Apudme- [1, [5d]: 408- | TIposepka
TUYeCKHEe Ollepalluu Ha/l IIpe/ie- 410, 428, | 1/p, KoJLI-
JIAMH. 452-454, M, K/Dp,
469, 470 3a9eT, 9K3
11 1-ii u 2-it 3aMevaTeIbHLIN Ipe- [1, [d]: 402, | IIposepka
JIEJIB. 417, 418, | 1/p, KOILI-
421, 423, M, K/D,
3a49€T, K3
12 Kpurepuit Kommu cymecrsosa- [1, [5d]: 430, | TIposepka
HUs TIpejieia. 432, 435 11/P, KOJI-
M, K/p,
3a4€T, K3
13 Krnaccudukannsa  OGecKOHETHO [1, [Tposepka
MaJIbIX 1 OECKOHEYHO OOJIBINNX. 11/P, KOJLI-
CumBoabl «O», «o» M, K/D,
3a49€T, 9K3
14 HenpepbiBHOCTE  DYyHKIIMU B [1, [5d]: 473, | TIposepka
rouke. Toukn paspbiBa. 77, 78, 79, | 1/p, KO-
83, 92, 96, | M, K/p,
98, 502. 3a4eT, 9K3
15 Apudmvernyeckue omnepa- [1, [5d]: 672, | TIposepka
UM  HaJl  HENPEPBIBHBIMU 674, 736, | 1/p, KOJUI-
dyukmmavu.  Cynepro3uriust 744-63, M, K/D,
HEIPEPBIBHOW (DYHKITNH. 745, 754 3a4€eT, 9K3
16 CpoiicrBa menp. (yHKIMHA Ha [1, [5d]: 736, | IIpoBepka
OTpe3Ke. 744-63, 745 | 1/p, KO-
M, K/p,

3a4€eT, 3K3




1 2 7 8 9 10
17 PaBHomepHas HeNpepbIBHOCTb. 4 [1, 678,79, 81, | IIpoBepka
Teopema Kanropa. 82, 90, 98, | 1/p, KOJLI-
703, 17,29. | M, K/Dp,
3a9€T, 9K3
18 Monorounste dynknun (Md). 4 [1, [5d]: 754 | IIposepka
Touku pazpoiBa M. Teopema J1/P, KOJLI-
CyIIeCTBOBaHUE W HEIp. obpar- M, K/D,
HOI (PYHKIINN. 3a4eT, 9K3
19 Bajaun, MpUBOJAIIE K IOHSI- 4 [1, [5d]: 1075, | IIpoBepka
Tuio npousBonoi (1.). I1. s51e- 1063.2, 1/p, KOJLI-
MEHTAPHBIX (PYHKITUIL. 1074 M, K/,
3aveT, 9K3
20 [IpousBognas obpaTHO QyHK- 4 [1, [5d]: 928, | IIposepka
nnu. [IponsBogHast cyMMbI, Cy- 35, 37, 53, | a/p, KO-
MePIO3UINU PYHKITHIA. 67, 77, 84, | M, K/D,
925, 32, 60, | 3ader, 3K3

66.

21 [IpousBosHbIE BBICIIUX IOPSI- 4 [1, [5d]: 1180- | TIposepka
koB. Qopwmyna Jleitbaura. 87,1231-32 | n/p, KosI-
v, K/p,
3a9eT, 9K3
22 Huddepentmat dyHKIMN. 4 [1, [d]: 1112, | ITpoBepka
Jnddepennuabl BLICIIUX O~ 1140, 1158, | n/p, KosI-
psiikoB. TeopeMbl O cpegHeM. 1160, 65. M, K/D,
3a9eT, 9K3
23 PackprbiTie HeorpeaeeHHOCTH 4 [1, [5d]: 1411- | TIposepka
no npasumiay Jlonmuransg. Pop- 13, 1395.1, | 1/p, KosuI-
mysa Teitopa. M, K/p,

3a4eT, 9K3




1 2 4 6 7 8 9 10
24 YCI10BUA TOCTOSIHCTBA W MOHO- 2 4 4 [1,1d,4d, 5] [5d]: 1414, | TIpoBepka
TOHHOCTU (DYHKIIUU. 16, 32, 33, | 1/p, KoJLI-
37, 45, 46, | M, K/Dp,
1300. 3a9eT, 9K3
25 BBIIyKJI0CT M TOYKH TIeperu- 2 4 4 [1,1d,4d,5d] [5d]: 1477, | IIpoBepka
6a. BepTukajbHBIC M HAKJIOH- 89,94, 79. | 1/p, KO-
HBIEC aCUMIITOTBI KPUBOIA. M, K/D,
3a49€T, K3
26 [Tocrpoenne rpaduka QyHK- 1 2 3.8 [1,1d,4d,5d] [5d]: 1459, | IIpoBepka
. 1460, 1533, | 1/p, KoJLI-
1549, 1550 | M, K/,
3a4eT, 9K3

Bcero gacos 54 72 71.8




OEJEPAJIBHOE 'OCYIAAPCTBEHHOE BIO/IZKETHOE OBPASOBATEJ/IBHOE

YYUYPEZKJIEHVE BBICIHIEI'O OBPABOBAHI A
«BAIIKNPCKUI TOCYJAPCTBEHHLII YHUBEPCUTET»

COJEP2KAHUE PABOYE! ITPOI'PAMMUBI

mucruiinabl Mamemamuveckudi ananud Ha 11 cemecTp
o4Has

Ppopma 0byverus

Buna paborni

O6beM AUCHUILINHBI

O6mas Tpynoemkocts gucruimabl (3ET / gacos) 6 /216
Y4eOHbIX YacOB HA KOHTAKTHYIO PA0OTy C IPENoIaBaTEeIEM: 129.4
JEKINIA 64
PAKTUIECKUX / CeMUHAPCKUX 0
J1abopaTOPHBIX 64
JIpyrux (CpyInoBas, WHANBUIyaIbHAST KOHCYJIBTAIMS W WHbIE BUJBI YIeOHOI JesdTeIbHOCTH, mpety- | 1.4
cMaTpuBaoriue pabory 06ydaIuXCcs ¢ MPErnoaBaTesieM )

Y4ebHBIX JacoB HA CAMOCTOATEILHYIO pabory obydaroruxcs (CP) 42.8
YueGHBIX YacoB Ha MOJArOTOBKY K dK3aMeHy /3adery /nuddepennupoBannomy sadery (KoHTposn) 43.8

Dopwma(bl) KOHTPOJIA:
sk3ameH I cemecTp
zader Il cemecTp




NeNe | Tema u comep:kanue ®opwma n3yuenus marepuaio | OcHoBHas n J10- | 3ajaHust Popma
[TOJTHUTEIbHAS JUIS ca- | TEeKyIIero
JINTEpaTypa, MOCTOSI- KOHTPOJIsI
peKOMeH IyeMasi | TeJIbHOM ycrieBa-
CTYJIEHTaM paboThI €MOCTHU
(KOJLIIO-
KBUYMBI,
KOH-
TPOJIbHbBIE
paboThl,
KOMITBIO-
TepHbIE
TECTbl |
T.II.)
JIK [13/CénIP CP
1 2 4 5 6 7 8 9 10
27 [TepBoobpasnas. Heonpeenen- 2 0 2 2 [1d,2,4d,5d] [5d]: 1569, | 1/p, x/p,
HBIIf UHTETrpaJl U ero CBOIUCTBA. 70, 1320, | 3auet, 9K3
24, 31, 36.
28 Bamena nepemennoit. Mnrerpu- 2 0 2 4 [1d,2,4d,5d] [5d]: 1629, | IIposepka
POBaHUE 10 YACTSIM. 1673. 1/P, KOJLI-
M,  K/p,
3a9€T, 9K3
29 WNurerpuposanue IIPOCTBIX 2 0 2 2 [1d,2,4d,5d] [5d]: 1791, | IIpoBepka
poGeii. 92, 96, 95, | 1/p, KO-
98, 1803, | M, K/D,
04, 10, 17, | 3adeT, 9K3
21, 23




1 2 7 9 10
30 WNaTerpupoBanne paruoHaIb- 4 [5d]: 1698, | IIpoBepka
HBIX (DYHKIIMIA. 1763, 74, | n/p, KoJLI-
84, 88, 90. | M, K/Dp,
3a9€T, 9K3
31 WurerpupoBanue upparmo- 4 [5d]: 1704, | IIpoBepka
HAJTBHBIX (DYHKIIMIA. 09, 15, 70. | 1/p, KO-
M, K/D,
3a4eT, 9K3
32 WurerpupoBanne OUHOMUAJIb- 4 [5d]: 1866, | ITpoBepka
HBIX S dhepeHInaios. 69, 71, 73, | a/p, KOJLI-
76, 77. M, K/,
3aveT, 9K3
33 Bajiava, TpUBOJISINAT K TOHSI- 3 [5d]: 1926, | ITpoBepka
TUIO OIpEIe/IEHHOI0 WHTerpa- 29, 30, 33, | 1/p, KOJLI-
sa. Onpenenenne cymvbr lap- 34. M, K/D,
Oy u ee cBoiicTBa. 3a4er, K3
34 WNurerpupyemocts.  Omupeie- 2 [5d]: 1084, | ITpoBepka
JIEHHBINT wHTerpaja. Kpurepwmit 85, 87, 88, | 1/p, KO-
UHTErPUPYEMOCTH. Kiaccor 92, 97 M, K/p,
UHTErPUPYEMbIX (PyHKITHIL. 3a4eT, 9K3
35 CnoiicTBa onpeie/IeHHbIX NHTE- 2 [5d]: 2008, | TIpoBepka
IPAJIOB. 10, 14, 27, | n/p, KoJLI-
28, 36. M, K/D,
3a4eT, 9K3
36 Ompejie/ileHHbBIN MHTErpaJl Kak 1 [5d]: 2127, | IIpoBepka
dyHKIUS BEPXHETO IIpe/iea. 34, 36, 39. | 1/p, KO-
M, K/p,

3a4€eT, 3K3




1 2 9 10
37 OcuoBHasi  dopmyna  WH- [5d]: 2143, | TIpoBepka
TErpaJbHOTO UCYUCJICHUSI. 45, 47, 51, | n/p, KoJLI-
Bamena nepemenHoi. aTe- 52, 54, 59, | M, K/Dp,
IPUPOBAHUE 10 TACTIM. 63, 67, 80. | zauer, 3K3
38 [IpubsimzkeHHOE — BBIYHC/ICHEE [5d]: 2244, | IIpoBepka
OIIPEJIEJICHHBIX NHTErPAJIOB. 40, 72, 82, | 1/p, KOJLI-
83, 99. M, K/D,
3a4eT, 9K3
39 [TonsiTrie TLIOIIAAU  ILIIOCKOI [5d]: 2398, | IIpoBepka
durypnl u BoIpazkeHue ee nHTe- 99, 2400, | 1/p, KOJI-
IpaJjioM. 18. M, K/,
3a4€T, K3
40 [TonsiTue o6bemMa Tejia U BhIpa- [Dd]: 2456, | IIpoBepka
JKCHHE €r0 MHTETIPAJIOM. 62, 74, | n/p, KO-
2519, 20 M, K/D,
3a4eT, K3
41 Jmna ayru Kpusoil U ee BbI- [5d]: 2432, | IIpoBepka
YHUCJIEHHE. 34, 44, 46, | 1/p, KO-
86, 88. M, K/p,
3a49eT, K3
42 [Inomaap TOBEPXHOCTU TesIa [5d]: 2508, | TIpoBepka
BpAICHUSI. 13, 21, | n/p, KOJLI-
2626, 27, | M, K/D,
30, 45. 3a49eT, 9K3
43 Boruncienne cratudeckux Mo- [Iposepxka
MEHTOB ¥ KOODIMHAT IEHTPA J1/P, KOJLI-
TSKECTH KPUBOM, ILJIOCKON pu- M, K/D,
I'yPBbIL. 3a4eT, K3




2

9

10

44

[TonsaTne GyHKIMIT HECKOb-
KUX nepeMeHnbix. [Ipenesnnoe
snadenune Qyakiuu. Hemnpe-
PBIBHOCTD .

[Ocl]: 1478,
1479, 1481,
1485. 1500,
1527, 1519,
1509, 1512.
1376, 1381,
1383, 1387

[Tposepka
/P, KO-
M, K/D,
3a4eT, 9K3

45

Huddepennupyemocts (HyHK-
Ul HECKOJILKUX IIePEMEHHBIX.
JnddepeHnupyeMocTb  CJIOXK-
HbIx pynknuii. [Ipouzsoabie u
muddepeHInalibl BBICIIAX T10-
PSIJIKOB

[5d]: 1394,
1396, 1398,
1401. 1766,
1772, 1775,
1778, 1792,
1799, 1805,
1816, 1830.

ITposepxka
J1/p, KOJLI-
M,  K/p,
3a4eT, 9K3

46

Qopwmyita Teitnopa.

[Tposepxka
/P, KO-
M, K/p,
3a4eT, 9K3

47

DKcTpeMyM (DYHKITHH HECKOTb-
KX IlepEMEHHBIX.

[Iposepka
J1/P, KOJLI-
M, K/D,
3a49€T, K3

48

Hegsubie dynkmm.

IIpoBepka
/P, KoLK
M, K/p,
3a4er, K3




1 2 4 6 7 8 10
49 YCI0BHBII KCTPEMYM 4 4 2.8 [1d,2,4d,5d] [Tposepka
J1/p, KOJLI-
M, K/,
3a4er, K3
Bcero gacos 64 64 42.8




OEJEPAJIBHOE 'OCYIAAPCTBEHHOE BIO/IZKETHOE OBPASOBATEJ/IBHOE
YYUYPEZKJIEHVE BBICIHIEI'O OBPABOBAHI A
«BAIIKNPCKUI TOCYJAPCTBEHHLII YHUBEPCUTET»

COJEPKAHUE PABOYE! ITPOI'PAMMUBI

muciiInabl Mamemamuveckuti anaaud va 111 cemectp

OYHAas
Ppopma 0byveHus
Buna paborni O6beM AUCHUILINHBI
O6mas Tpynoemkocts aucruiumabl (3ET / gacos) 8 /286
Y41eOHBIX 9acOB Ha KOHTAKTHYIO PA0OTYy C IperoaBaTeseM: 163.4
JEKIIIA 72
[PAKTHIECKUX / CEMUHAPCKIX 36
JIaDOPATOPHBIX 54

JIpyrux (CpyIoBast, HHANBUIyaIbHAST KOHCYJIBTAIMs W WHbIE BUJBI YIEOHOI JesdTeIbHOCTH, npety- | 1.4
cMaTpuBaoriue pabory 06ydaIuXCcs ¢ MPernoaBaTesieM )

Y4ebHBIX JacoB HA CAMOCTOATETLHYIO pabory obydaroruxcs (CP) 80.8

Y4ebHBIX JacoB Ha IOJIOTOBKY K 9K3aMeHy /3adery /muddepennupoBantomy 3adery (KonTposn) 43.8

Dopwma(bl) KOHTPOJIS:
sk3ameH I cemecTp
zader III cemectp



NeNe | Tema u comep:kanue ®opwma n3yuenus marepuaio | OcHoBHas n J10- | 3ajaHust Popma
MTOJTHUTE TbHAs JIIS ca- | TEKyIIero
JINTEpaTypa, MOCTOSI- KOHTPOJIST
peKOMeH IyeMasi | TeJIbHOM ycrieBa-
CTYJIEHTaM paboThI €MOCTHU
(KOJLIIO-
KBHUYMBI,
KOH-
TPOJIbHbBIE
paboThl,
KOMITBIO-
TepHbIE
TECTbl |
T.II.)
JIK [13/CénIP CP
1 2 34 5 6 7 8 9 10
50. Yucnosble psapl. [Ipusnakn 2 2 2 3 [2d,3,4d, 5d] [5d] | TIpoBepka
CXOJIMMOCTH PAJIOB C HEOTPHUIla- 2546-49, n/p, X/p,
TEJIbHBIMUA YJIEHAMH. 2551-53, 3a9eT, 9K3
2556-60,
2562-71
51. AGcomoTHas U yCJIOBHAA CXO- 4 2 2 3 [2d,3,4d, 5] [d]: 2573- | TIpoBepka
nmMocTh. Teopembl Pumana u 76, 78-80, | 1/p, KO-
Komm. 85-90, 95, | M, K/D,
98, 2603, | zauet, 9K3
07, 12,
19, 20, 26,

29-32,




2

9

10

02.

[Ipn3Hakm CXOIUMOCTH 3HAKO-
IIEPEMEHHBIX PAJI0B.

2665, 66.1,
67-71, 75-
78, 82, 83,
86, 89

[Tposepka
/P, KO-
M, K/D,
3a4eT, 9K3

23.

Apudwmernueckue orepa-
mnu  HaJg psagamu.  Teopema
Mep-Temnca.

[Iposepka
J1/P, KOJLI-
M, K/D,
3a49€T, K3

o4.

Beckoneunnie IIpOU3BEJICHUA.
Hx cBa3b ¢ pAlaMn

IIpoBepka
71/p, KO-
M, K/D,
3a4eT, 9K3

29.

HecobcTeennbie UHTETPAJIBI
(HN) 1o 6eckoHETHOMY ITPOME-
KyTky. [Ipuznaku cxogammMocTu
HM or  HeorpumareabHBIX

byHKIWHIL.

[5d:
2334-45,
2358-65,
2369-71

[Iposepka
A4/p, Ko
M? K/p7
3a4eT, 9K3

96.

AbcostoTHast U yCJIOBHAsT CXO-
mumocts HU. Tlpusnaku AGe-
g n upuxie.

[5d]: 2367,
68, T78-82,
84, 86, 87

[Tposepka
24/P, KOJLI-
M,  K/p,
3aveT, 9K3

26.

BaMeHa IepeMEHHBIX U WHTE-
rpupoBanue 1o dactam. HU
OT HEOTPAHUIEHHOW (DYHKIIUN.
HU ¢ #eckonbkuMu ocoOeHHO-
cramu. I 71aBHOe B3HadeHUE B
cuMbicsie Kormm.

[5d:
2346-49,
53-55, 57,
84.1, 85,
76,  76.1,
77, 83, 90,
91-95

[Iposepka
11/, KOJLI-
M, K/D,
3a4eT, 9K3
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57.

[Toroueunas wu paBHOMEpHAs
CXOJIUMOCTDb (PYHKIINOHATIbHBIX
nocJieJjoBaTessbHOCTe. Kpnre-
puii Komm paBHOMEpHOIT €XO-
JIIMOCTH.

[Dd]: 2741-
43, 46-63,
65-66,
2716-37,
39-40, 83,
2800-05,
11, 11.1

[Tposepka
/P, KO-
M, K/D,
3a4eT, 9K3

28.

[Tpuznakm BeitepmTpacca,
Abessi, Jlupuxjie paBHOMEp-
HOIl  CXOIMUMOCTH  (DYHKITHO-
HAJIbHBIX PAIOB

[5d]:
2667-74,
2775-82,

ITposepxka
J1/p, KOJLI-
M,  K/p,
3a4eT, 9K3

29.

QyHKIIMOHAJBLHBIE  CBOHCTBA
pPaBHOMEPHOTO Tpejesa (yHK-
IMUOHATBHBIX  [TOCJIE/IOBATE -
HOCTel W CyMMBbI (DYHKITHO-
HAJILHBIX psoB. Teopema o
MEePEeCTaHOBKE JIBYX IPEJIe/Th-
HBIX [I€PEXO0/IOB.

84-91
[>l]:

2792-99,
2806-10.

[Iposepka
J1/P, KOJLI-
M, K/D,
3a49€T, K3

60.

PaBHocrerniennasi ~ HelpepbIB-
HOCTDh. Teopema Apiena.

[Iposepka
/D, Ko

M,  K/D,
3a4€T, IK3

61.

Crenennbie  psipl.  Teopema
Komu—A namapa.

[o]: 2812-
26

ITposepka
/P, KOJLI-

M,  K/D,
3a4er, K3




1 2 9 10
62. QyHKIIMOHAJIBHBIE  CBOICTBA [Od]: 2833- | TIposepka
CYMMBI CTEIIEHHOI'O Ps/ia. 37,2916-20 | 1/p, KOJLI-
M, K/,
3a4er, K3
63. Psanpr Teitnopa. Jocrarounbii [5d]: 2838, | IIpoBepka
IPHU3HAK PA3JIOKIMOCTH (PyHK- 39, 41, 43, | 1/p, KO-
mu B psig, Teiimopa. 47-50, 52, | M, K/D,
54, 55, 58, | 3aueT, 9K3
61, 61.1,
69, 71, 83,
81, 86, 97,
2901, 03,
06, 09, 11,
13
64. Paznoxenne B pan Teittopa [Tposepxka
9JIEMEHTAPHDBIX (DYHKITHIA. /P, KOJLI-
M, K/,
3a4er, K3
65. Teopema BeiiepmiTpacca o pas- [Tposepxka
HOMEPHOM IPHOJIMKEHUN. J1/P, KOJLI-
M, K/D,
3a4eT, 9K3
66. CewmeiicTBa dyHKIHNI. 2 KpuTe- IIposepxka
pus  PaBHOMEPHON  CXOJMMO- /P, KOJLI-
CTH. M, K/,

3a4eT, 9K3




1 2 9 10
67. QyHKIIMOHAJIBHBIE  CBOICTBA [Tposepka
PABHOMEDHOT'O  IIpeJieia  Cce- J1/p, KOJLI-
meiictBa  yukmmit. Teopema M, K/Dp,
Juumn. 3a9eT, 9K3
68. DyHKIOHAIbLHBIE  CBOWCTBA [d]: 3711- | TIposepka
cOOCTBEHHBIX MHTErpaJion, 20, 29, 30, | 1/p, KO-
3a-BUCAIIUX OT IIapaMeTpa 32, 34, 36, | M, K/D,
37 3a49eT, 9K3
69. DyHKIMOHAJBHBIE — CBOHCTBA [Dd]: 3744~ | TIpoBepka
HECOOCTBEHHBIX  MHTErPAJIOB, 46, 54, | n/p, KOJLI-
3aBUCAINAX OT  IapaMeTpa. 55,  55.3, | M, K/,
[Ipuznakm paBHOMEPHOI CXO- 57, 59, | 3a4eT, K3
JIIMOCTHU TAKUX WHTErPAJIOB. 60-68, 72,
73, 76.1,
77-83, 84,
86, 87,
88, 89, 91,
93, 95, 97,
3800, 04,
13, 15, 18,
21, 23
70. Boruncnenne wmnterpasion /lu- [Tposepka
puxiie u Ilyaccona. /P, KOJLI-
M, K/p,

3a4eT, 9K3
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DilIepOBbI MHTEI'DAJIBI.

[5]: 3843
46, 48-49,
51-52, 55-
58, 60-62,
80

[Tposepka
/P, KOJLI-
M, K/D,
3a4eT, 9K3

72.

Qopwmymna CtupsusHra

[Iposepka
/D, Ko

M,  K/D,
3a4er, K3

73.

Paner @ypbe B eBKJIMIOBOM
IPOCTPAHCTBE.

[Tposepka
/P, KOJLI-
M,  K/p,
3a4eT, 9K3

74.

3aMKHYTOCTb TPUTOHOMETPU-
YeCKOI CUCTEMBI.

[Iposepka
11/, KOJLI-
M, K/D,
3a4€T, 9K3

75.

Jlemma Pumana. Paszsoxkenme
dyuxiun B pag Pypoe. NaTe-
rpas upuxie.

[]: 2836,
38, 39-43,
45, 48, 51-
54, 56, 58,
61, 63, 64,
66, 67, 71,
73, 75-83

IIpoepka
/D, KoLK
M, K/p,
3a4er, K3

76.

[Ipuanun gokaymzaruu. /[lo-
CTATOYHBIE TPU3HAKHU CXO/IU-
MocTu pgajioB Pypbe.

IIpoBepka
21/P, KO-
M, K/p,
3a4er, K3




1 2 3 4 5 6 7 8 10
e [Tpeobpazosanune Pypbe. Dop- 4 1 2 1.8 [2d,3,4d, 5] [Tposepka
Mmyna  obpamenns. Teope-ma J1/p, KOJLI-
[Tnanmepesi. M, K/Dp,
3a4eT, 9K3
Bcero gacos 72 36 b4 80.8




OEJEPAJIBHOE 'OCYIAAPCTBEHHOE BIO/IZKETHOE OBPASOBATEJ/IBHOE

YYUYPEZKJIEHVE BBICIHIEI'O OBPABOBAHI A
«BAIIKNPCKUI TOCYJAPCTBEHHLII YHUBEPCUTET»

COJEPKAHUE PABOYE! ITPOI'PAMMUBI

juctuinabl Mamemamuyeckud anasus va IV cemectp
o4YHas

Ppopma 0byveHus

Buna paborni

O6beM AUCHUILINHBI

Ob6mmas Tpyaoemkocts puctmminiet (3ET / wacos) 7 /252
Y4aeOHbIX 9acOB HA KOHTAKTHYIO PAOOTY C IPENoIaBaTeIeM: 1154
JIEKITIiT 48
[PAKTHIECKUX / CEMUHAPCKIX 16
JIaDOPATOPHBIX 48
JIpyrux (CpyIoBast, HHANBUIyaIbHAST KOHCYJIBTAIMS W WHBIE BUJBI YIEOHOI JeaTeIbHOCTH, Ipety- | 3.4
cMaTpuBaoriue pabory 06ydaIuXCcs ¢ MPernoaBaTesieM )

U3 HUX, IPEIYCMOTPEHHbIE HA BBIOJHEHUE KYyPCOBOl PabOThHI 2
YuebHbIX Y4acoB Ha CaMOCTOATENIbHYIO pabory obyvaromuxcst (CP) 74.8
U3 HUX, TPEIYCMOTPEHHbIE Ha BBIMOJTHEHNE KYyPCOBOM PabOTHI 10
Y4ebOHbIX YacoB Ha TOJNOTOBKY K 9K3aMeny /3adery / muddepenimposanaomy 3adery (Korrposn) 61.8

@opma(bl) KOHTPOJIS:
sk3aMeH IV cemectp
zader [V cemecTp




NeNe

Tema u comepkanue

Qopma U3yUueHus MaTepHAaJIOB

113/Cé

MIP

CP

OcnoBHast u Ji0-
[IOJTHUTEIbHAS
JINTEpaTypa,
PEKOMeH,1yeMast
CTyJIeHTaM

Baanus
JIISE ca-
MOCTOSI-
TEeJIbHOMN
padboThI

dopma
TEKYIIEero
KOHTPOJIS
ycIeBa-
eMOCTH
(KOJLIIO-
KBUYMBI,
KOH-
TPOJIbHBIE
paboThl,
KOMITBTO-
TepHbIE
TECTBI U
T.II.)

2

10

78

Wuarerpas Pumana Ha n-
MEPHOM IIPOMEZKYTKE

[]: 3901-
15

IIpoBepka

n/p, K/p,
3a4eT, 9K3

79

Kpurepun wunTerpupyemoctn

JlebGera u JlapOy

[Tposepka
/P, KOJLI-
M,  K/D,
3aveT, 9K3

80

WNuTerpan mo MHOXKeCTBY

[5]: 3916-
20

[Iposepka
J1/P, KOJLI-
M, K/D,
3aUeT, 9K3




1 2 7 9 10
81 CnoiicrBa nnrerpajia Pumana 4 [5d]: 3921- | TIposepka
24 1/P, KOJLI-
M, K/,
3a4er, K3
82 CaenieHne KpaTHOIO HHTErpaJia 4 [5d]: 3926- | TIposepka
K noropHomy. Teopema Dyou- 36, 4076-86 | 1/p, KOJLI-
HIU. M, K/D,
3a4eT, 9K3
83 BameHa IE€peMEeHHLIX B Kpar- 4 [5d]: | TIposepka
HBIX MHTerpaJiax. 3937-55, 1/p, KOJLI-
3957-78, M, K/,
3984-87, 3a49eT, 9K3
3990-98,
4005-13,
15, 21,
87-91,
94-96, 99,
4101-03,
07
84 HecobcrBennble mHTErPAJIBI. 4 [Iposepxka
J1/P, KOJLI-
M, K/p,
3a4er, K3
85 KpuBonuneiinble  WHTErpaJIbl. 4 [Od]: 4221- | TIposepka
CgoiictBa. CBa3b MKy KpH- 32, 38, 40, | a/p, KoOJLI-
BOJIMHEIHBIMU  MHTerpaJjaMu 48-57 M, K/Dp,
1-ro u 2-ro pomos. x cBeje- 3a9eT, 9K3

HUE K OOBIYHBIM pPHMaHOBBIM
nHTerpaJsiaM. [Ipumepsr.




1 2 7 9 10
86 Kpusonuneiinbrii UHTEerpaJl 4 [Od]: 4258- | TIposepka
2-10 pojia 1O 3aMKHYTOH KpH- 69, T71-75, | n/p, KoOJI-
BOii. YCJIOBUE HE3aBUCUMOCTH 84-92 M, K/Dp,
KPUBOJIMHEHOIO ~ MHTerpaJja 3a4eT, K3
or kpuBoii. [IpusHax mosHOrO
g depeniaa.
87 ®opmyna ['puna. 4 [Od]: 4296- | TIposepka
99, 4300-07 | 1/p, KOJI-
v K/p,
3a4eT, K3
88 [TapameTpuzalust  OBEPXHO- 4 [Tposepka
cru. KpuBble Ha OBEPXHOCTH. 11/P, KOJLI-
KacarenbHast MJI0CKOCTbD. M, K/D,
3a4eT, K3
89 Cropona nosepxaocTu. Ipmme- 4 [Iposepka
PBI. J1/P, KOJLI-
M, K/p,
3a9eT, K3
90 [Tiomap MoBepxXHOCTH. 4 [d]: 4036- | TIposepka
42, 49 J1/p, KOJLI-
M,  K/p,
3a4eT, K3
91 [TosepxnocTHBIE MHTErpAsBI 1- 4 [d]: 4341- | TIposepka
ro poja. Ix cBejenue K JBOii- 50., 59, 60 | 1/p, KO-
HBIM. M, K/D,

3a4€eT, 3K3




1 2 7 9 10
92 ITosepxnocTHbIe MHTErpaJsbl 2- 4 [5cl]: 4362- | TIposepka
ro poja. Ix cBejienue K JIBOi- 66 J1/p, KOJLI-
HBIM. M, K/Dp,
3a4eT, K3
93 dopmyna OcTporpaicKkoro. 4 [Od]: 4376- | TIpoepka
80, 87-90, | a/p, KO-
M, K/D,
3a4eT, 9K3
94 @opmyna Crokca. Ilpumoxe- 5 [d]: 4367- | TIposepka
HUS JIJI UCCJIEJOBaHUsS KPUBO- 74 1/p, KOJLI-
JINHEHHBIX UHTErPAJIOB. M, K/,
3a4eT, K3
95 DJIeMEHTbl BEKTOPHOI'O aHAJIH- 5.8 [Ocl]: 4401- | IIposepxa
3a. 06, 08-13, | 1/p, KO-
15-18, 22- | M, K/D,
30, 35-39, | 3ader, 3K3

40-45
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10

Kypcosas pabora

Ba1aua 1mo-
BBIIIIEHHO
CJIOZK-
HOCTHU

w3 [3d, 5]
Jmbo  Teo-
pema  u3
aHaJIn3a,
KOTOpAast
He BXOJUT
B IIpo-
rpaMmy
K3aMEHA,

Bcero gacos

48

16

48

74.8




[Tpunoxenue Ne 2

PeliTuHr—nJsiaH AMCIUAILINHBI

MareMaTndecKnii aHaIn3
nanpassenne moaroropkn «01.03.01 Maremarukas

e kypc 1, cemectp 1

DK3aMeH
Bujpr yuebnoit nesrenbHo- | Basn YHucmao Munnmaib-| MakcuMaiby
CTH CTY/IEHTOB 3a KOH- | 3aIaHuii HBII Oa/IT | HBIH OasI
KpeTHOe 3a ceMecTp
3ajaHue
1 2 3 4 5t
IIpenen mocneoBaTe IbHOCTA
Tekymuii KOHTPOJIb 0 13
Tect Ne 1 (reopust) 1 13 0 13
Py6exkHbIiT KOHTPOJIb 0 10
Konrposbnas pabora Nel 2 5 0 10
IIpenen dpyukiuu. HenpepbiBHOCTH
Tekyimuii KOHTPOJIb 0 13
Tect Ne 2 (Teopus) 1 13 0 13
Py06e>kHbIi1 KOHTPOJIB 0 10
KostnokBuym 0 10
duddepeniimpyemMocTb
Texkyimuiit KOHTPOJIb 0 14
Tect Ne 3 (reopus) 1 14 0 14
Py6exxkHbIiT KOHTPOJIb 0 10
Konrposibnas pabora Ne3 2 5 0 10
IloompurenbHbie 6aMIbI
‘ 0 10
ITocemmaemocTpb
1. Ilocemenne JIEKIIMOHHBIX -6 0
3aHATUN
2. Ilocemenne ceMmHAPCKUX -10 0
3aHATUN
N Torosplit KOHTPOJIb 0 30
DK3aMeH 0 30
Bauer
Buapbr yuaebnoit nmesarensno- | Basur YHucmno Munnmaiib-| MaxcuMaiby
CTH CTYJEHTOB 3a KOH- | 3aJIlaHuit HbII OasiT | HbIH 6asut
KpeTHOE 3a ceMecTp
3ajlaHue
1 2 3 4 5
IIpenen mocnenoBaTeIbHOCTHU
PyGexkHbIiT KOHTPOJIB 0 30
Tect Ne 1 (ITpakTuka) 5 6 0 30
Ilpenen dyukiuu. HenpepblBHOCTH

76



1 2 3 4 5
Py6e>xkHbIiT KOHTPOJIb 0 30
Tect Ne 2 (ITpaxTuka) 5 6 0 30
duddpepennmpyemoctsb
Py6ekHbIiT KOHTPOJIH 0 40
Tect Ne 3 (ITpakTuka) 5 8 0 40
N rorosplii KOHTPOJIb 60
SBader 60
e xypc 1, cemecTp 2
DK3aMeH
Buapbr yaebnoit jesrenbno- | Basur Hucso Munnmais- | MakcuMaliby
CTU CTYJIECHTOB 34 KOH- | 3aJIaHUA HBII OaJLI HBII OaJsL1
KpEeTHOe 3a ceMecTp
3a/laHue
1 2 3 4 5
Heormpenenennbrit maTerpas
Texkyimuiit KOHTPOJIb 0 13
Tect Ne 1 (reopus) 1 13 0 13
Py6e>xHbIi1 KOHTPOJIB 0 10
Konrposbnasg padbora Ne 1 | 2 5 0 10
Onpenenennsrtii marerpas. [lpusoxxenusi
Tekymiuii KOHTPOJIb 0 13
Tect N 2 (reopus) 1 13 0 13
Py6e>xHbIi1 KOHTPOJIB 0 10
Konrposibnast pabora Ne 2 0 15
DyHKIINY MHOTUX I€PEMEHHBIX
Texkymiuii KOHTPOJIb 0 14
Tect Ne 3 (reopust) 1 14 0 14
PyGexkHbIiT KOHTPOJIb 0 10
Konrposnbnas pabora Ne3 2 5 0 10
IToonipureabHble 6aLIIbI
Ik 10
ITocentaemocTn
1. Tlocemenne JIEKIIMOHHBIX -6 0
3aHATUNA
2. Iocemenne ceMuHAPCKUX -10 0
3aHATUNA
N ToroBeliit KOHTPOJIb 0 30
DK3aMeH 0 30
Sader
Buapr yuaebnoit jestenbno- | Basur Yucmao Munnmaib-| MakcuMaib
CTU CTYIEHTOB 34 KOH- | 3aJIaHUI HBII OaJLT HBII OaJLI
KpeTHOe 3a CeMecTp
3ajlaHue
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1 2 3 4 5
1 2 3 4 D
Heonpenenennsbiit maTerpas
Py06e>kHbIi1 KOHTPOJIB 0 30
Tect Ne 1 (ITpakTuka) 5 6 0 30
Onpenenennstii uarerpad. llpumoxxennst
Pyb6e>xHbIi1 KOHTPOJIB 0 30
Tect Ne 2 (ITpakTuka) 5 6 0 30
DyHKIINU MHOTUX IIepPEMEHHBIX
Py06e>xHbIi1 KOHTPOJIB 0 40
Tect Ne 3 (IIpaxTuxa) 5 8 0 40
N ToroBelii KOHTPOJIb 60
Sauer 60
e Kypc 2, cemecTp 1
DK3aMeH
Buapbr yuaebnoit nmesrenbno- | Basur YHucmio Munnmaiib-| MakcuMaiby
CTH CTYJECHTOB 3a KOH- | 3aJlaHuit HbII O6as1 | HbIH 6ast
KpeTHOe 3a ceMecTp
3a/IaHNe
1 2 3 4 5
YucmoBeie psaabl. HecobcTBeHHBIE MHTETPAJIBI
Tekymiuii KOHTPOJIb 0 13
Tect Ne 1 (reopus) 1 13 0 13
Py6e>xHbIi1 KOHTPOJIB 0 10
Konrposibnas pabora Nel 2 ) 0 10
D yHKINOHAJBbHBIE 10CJI€0BATEJIBHOCTH U PAJbI.
Nurerpanmpl, 3aBUcdIIEe OT IIapaMeTpa
Tekyimuii KOHTPOJIb 0 13
Tect Ne 2 (Teopus) 1 13 0 13
Py06e>kHbIi1 KOHTPOJIB 0 10
Konrponsuas pabora Ne 2 0 15
Psanapr @ypre. IIpeobpazoBanune Pypre.
Texkyimuii KOHTPOJIb 0 14
Tect Ne 3 (reopus) 1 14 0 14
Py6exxkHbIiT KOHTPOJIb 0 10
Konrposibnas pabora Ne 3 | 2 5 0 10
IToonpureabHbIe OAITBI
‘ 0 ‘ 10
ITocemmaemocTpb
1. Ilocemmenne JIEKIIMOHHBIX -6 0
3aHATUN
2. Ilocemenne ceMmHAPCKUAX -10 0
3aHATUNA
N ToroBelii KOHTPOJIb 0 30
DK3aMeH 0 30

78



3ageTr

Buapbr yuaebnoit jesarenbno- | Basur YHucmio Munnmaiib-| MaxcuMaIb-
CTH CTYJ/ICHTOB 3a KOH- | 3aJaHuil HBII Oa/1 | HBIH OasI
KpeTHOe 3a ceMecTp
3a/IaHNe
1 2 3 4 5
YucaoBeie psabl. HecobcTBeHHBIE MHTErPAJIBI
Py6exkHbIiT KOHTPOJIb 0 30
Tect Ne 1 (ITpakTuka) 5 6 0 30
D yHKINOHAJBHBIE MOCJIE€0BATEJIBHOCTU U PAbI.
Nurerpanepl, 3aBucsdIze oT rmapaMmeTrpa
Pyb6e>xHbIi1 KOHTPOJIBb 0 30
Tect Ne 2 (ITpakTuka) 5 6 0 30
Psanpr ®ypowe. IIpeobpazoBanune @Pypne
Py06e>kHbIi1 KOHTPOJIB 0 40
Tect Ne 3 (IIpaxTuxa) 5 8 0 40
HNToroBelii KOHTPOJIb 60
Sauer 60
® Kypc 2, ceMecTp 2
DK3aMeH
Buapr yuaebnoit nmesarensno- | Basur YHucmno Munnmaiib-| MakcuMaIb-
CTU CTYJEHTOB 3a KOH- | 3aJlaHuit HbII OasiT | HbIH 6asut
KpeTHOe 3a ceMecTp
3a/IaHNe
1 2 3 4 5
KpaTubie nHTErpasibl
Texkymiuii KOHTPOJIb 0 13
Tect Ne 1 (reopust) 1 13 0 13
Py6e>xHbIi1 KOHTPOJIBb 0 10
Konrposibnas pabora Nel 2 5) 0 10
KpuBosinHeiiHble 1 TOBEPXHOCTHBIE MHTErPAJIbI
Texymuii KOHTPOJIb 0 13
Tect Ne 2 (Teopus) 1 13 0 13
PyGekHbIiT KOHTPOJIH 0 10
Konrponbnas pabora Ne 2 0 15
DJieMeHTbl TEOPUM IIOJIs
Texkymiuiit KOHTPOJIb 0 14
Tect Ne 3 (reopus) 1 14 0 14
Py06e>kHbIi1 KOHTPOJIB 0 10
Konrposibnas pabora Ne 3 | 2 5 0 10
IoompuresibHbIE GBI
|0 10
ITocentaemocTn
1. Ilocemenue JTeKIIMOHHBIX -6 0

3aHATUN
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1 2 3 4 5
2. [locemenne ceMmHAPCKUAX -10 0
3aHATUNA
N Torosplii KOHTPOJIb 0 30
DK3aMeH 0 30
Bauer
Buapsr yaebnoit jesarenbno- | Basur Hucio Munnmais- | MakcuMaiby
CTU CTYJIECHTOB 34 KOH- | 3aJlaHU HBII OaJLI HBII OasLI
KpEeTHOE 3a ceMecTp
3a/laHne
1 2 3 4 5
Kparubie naTerpaJsibl
Pyb6e>xHbIii KOHTPOJIBb 0 30
Tect Ne 1 (ITpakTuka) 5 6 0 30
KpuBosimHeiinbie 1 MOBEPXHOCTHBIE MHTETPAJIBI
Py06e>xHbIi1 KOHTPOJIB 0 30
Tect Ne 2 (ITpaxTuka) 5 6 0 30
DJIeMeHTbl TEOPUM 101
Py6ekHbIiT KOHTPOJIBb 0 40
Tect Ne 3 (ITpakTuka) 5 8 0 40
N Torosplii KOHTPOJIb 60
Bager 60
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