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1. HAUMEHOBAHME U IIEJIb OCBOEHUSA JNCIIUIIVIMHBI

VYyeOHast qucnumminHa «MaTeMaTHUeCKUi aHAINM3» U3ydaeTcss 00yJaromUMUCs, OCBAUBAIOIIUMU
oOpasoBarenbHyo Iporpammy "Byxranrepckuii yuer, aHaau3 U ayauT" B COOTBETCTBHH ¢ DeepaibHBIM
rOCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM BBICHIETO 0OPA30BaHMSA 110 HAIPABJICHUIO MOATOTOBKU
38.03.01 DxonomMuKa, KBaM(pUKaKs (CTENeHb) OakajaBp, YTBEP)KICHHOIO MPHKa30M MHUHHCTEpCTBa
oOpa3oBanus u Hayku Poccuiickoii @eneparun ot 12 Hos6ps 2015 roma Ne 1327 (@I'OC BO 3+).

Llenpto Kypca SBIS€TCA pPa3BUTHUE Y CTYACHTOB HAaBBIKOB MaTEMaTHYECKOT'O MBIIUICHHUS,
CIOCOOHOCTEH K CaMOCTOSATEIbHOM TBOPUECKOi pabdoTe.

3amayamMu Kypca sIBJISIFOTCSI: OCBOGHUE CTYJCHTaMH 0a30BbIX 3HAHUN B 00J1aCTH MaTeMaTH4YE€CKOTO
aHanu3a (YHKIMIA; TPUOOPETECHHE TEOPETHYECKUX 3HAHWH B 00JaCTH MaTeMaTHYECKOTO aHaju3a;
OCBOEHHE MAaTEMaTHYECKOro ammapara ¥ MpHOOpeTeHHEe HAaBBHIKOB B PEHICHHM 33]la4 MaTeMaTHYeCKOIo
aHaJu3a.

Wzydenne  y4eOHOW  NUCHMIUIMHBI  HANpaBICHO HAa  MOATOTOBKY  OOyYaromuxcs K

OCYIIECTBIICHUIO JESATEIBHOCTH B COOTBETCTBUU C MPO(ECCHOHANBHBIM CTaHAAPTOM «CHEIUAIUCT MO
(bMHAHCOBOMY KOHCYJIbTUPOBAHUIO», YTBEPKICHHBIM NpHUKa3oM MUHUCTEpCTBA Tpylda M COIHAIBHOU
3amuThel PO ot 19 mapra 2015 1. N 167H.

2. MECTO JUCHUILIUHBI B CTPYKTYPE OEPA3OBATEJIBHOM
ITPOI'PAMMBbI

VYuebHas qucuuiiMHa MareMaTHuecKuil aHaau3 OTHOCUTCS K 00s3aTeIbHOM yacTu U U3y4yaercs
Ha | Kypce.

2.1. TpeboBaHUs K NpeIBAPUTEIBHOM TOATOTOBKE 00YUYaIOLIEroCs:

[MTapamnensHo ¢ nuctumuuHoN  "MareMaTtrueckuii ananmmus" u3ydaercs: "Mupopmaruka"

2.2. lucuuruivHel (MO M) U IPAKTUKH, TSI KOTOPBIX OCBOCHHUE JAHHOW JUCLUIUIMHBL (MOJTYJIS)
HEO0OXO0MMO KakK MPEIIeCTBYOIICE:

N3yuenne kypca «MaremaTuyeckuii aHaimM3» HEOOXOAMMO JUII  OCBOEHHUS  JAPYrHX
MaTeMaTHYeCKUX JAUCUUIUIMH: "MareMaTuueckast JoTuka u quHeiHas anreopa”, « Teopus BeposiTHOCTEHN U
MaTeMaTH4YeCKas CTaTUCTHKaY, "Teopus BEpOSITHOCTEN U MaTeEMaTHYECKas CTATUCTHKA',

"byxrantepckuil yueT onepauuii ¢ IpUMEeHEHUEM [UPPOBBIX TEXHOJIOTUN",

"MH(opMalnoHHbIE CUCTEMBI B SKOHOMHKE",

"KoprniopatusHusie puHaHCHI",

PazButne y  oOyuarommxcs HaBBIKOB ~ KOMaHAHON  paloTsl, MEXIJINYHOCTHOM
KOMMYHUKAllUM, TPUHATHS PpELIeHUH, JHMJIEPCKUX KauecTB oO0ecreuyuBaeTcs YTEHHEM JIeKLUH,
MIPOBEICHUEM CEMMHApCKUX 3aHATHH B (opMme oImpoca M pEeLIeHHs 3a/ad, COJAep)KaHHe KOTOPBIX
pa3paboTaHO Ha OCHOBE pEe3yJIbTATOB HAYYHBIX HCCIICJOBAHUM, MPOBOJAMMBIX YHHUBEPCUTETOM, B
TOM  4YHCI€ C  Y4YeTOM  pETrHOHAJbHBIX OCOOEHHOCTEH MpodecCHOHANBHOW AEATeNbHOCTH
BBIIIYCKHUKOB U MOTpeOHOCTEH paboTonareneil. Matemaruyeckas JIoruka v JuHeiiHas anreOpa

3. INTAHUPYEMBIE PE3YJIBTATHBI OBYYEHUSA 1O AUCIUAIIJIMHE, COOTHECEHHBIE C
MJIAHUPYEMBIMU PE3YJbTATAMM OCBOEHUS OBPA3OBATEJBHOM ITPOT'PAMMBI

B pesynpTate ocBOeHHS IUCHUIUIMHBI OOyYaroUIMiics MO MporpamMme OakaiaBpuaTa JOJKEH
OBJIAJIETD:

- Cnocoben ocyuiecmensimos ROUCK, KpDUMUYUECKUI AHAIU3 U CUHMe3 UH(OpMayUU, NPUMEHAMD
CUCEMHBLIL NOOX00 013 peuteHus nocmaesiennvix 3aoay (YK-1)

Ilnanupyemble pe3yabTaThl 00y4eHHs 110 AUCHHUILIMHE

dopmupyemas Kog pesynbrara
PMHDY [Tnanupyemble pe3yabTaTbl 00ydeHUs AL DE3Y.
KOMITIETEHIUS o0y4YeHHS

CnocodeHn 3Harth:




OCHOBHBIC METO/bI MHTETPUPOBAHUS (PYHKITUT YVK-1-31

0a30BbIC TIOHATHS TEOPUU MATEMATHIECKOTO aHATN3a VK-1-32
byHKIII

OCHOBHBI€ MTPU3HAKU CXOJIMMOCTH YUCJIOBBIX PSAJIOB VYK-1-33
METOBI pelIeHHs 3a1a4 1u(hepeHITNaTBHOTO H YVK-1-34

HUHTCTPAJIbBHOI'O UCUUCIICHUS

YmMmerh:

OCYIHICCTBISITH OUCK, pemiaTh 3a7a4u 1o TEOpUU MpeenoB nocieaoparenpbuoctedt u|YK-1-Y1

KPUTHYECKHH aHAJIU3 byHKumHA

M CUHTE3 JIOTUYECKHU KOPPEKTHO NPUMEHATh MaTeMaTtuueckue Metoanl |YK-1-Y2
uHpopmanum, IIpY PELIEHUH 3a1a4
NPUMEHATH BepUUIIUPOBATH PE3YyIbTaThl pEHICHUS KOHKPETHBIX 3a1au  |YK-1-Y3

CHCTEMHBIN HOIXO0
JJIS1 peleHus

CTPOUTH MaTeMaTUYECKHE MOCIH podecCHOHANBHBIX 3a1a4|YK-1-Y4
Y UHTEPIIPETUPOBATH MOJYYECHHBIE PE3YIIbTAThI

MOCTABJICHHBIX 3a/1a4 Biazern:
(YK-1) 2Jaeth:

OCHOBHBIMH METOJ/IaMU JJ0OKa3aTeJIbCTBA TEOPEM VK-1-B1
UG hepeHIMATBEHOTO U UHTETPATBHOTO HCUUCIICHUS

HaBBIKAMU PELLIEHUs TUIIOBBIX 3aa4, UCIIOIb3YsI METOIbI YK-1-B2
Qg QepeHInaTbHOTO U UHTETPATBHOTO UCYHUCIICHUS

HaBbIKaMU IPAKTUYECKOT0 UCIOIb30BaHUs MaTeMaTudeckoro|YK-1-B3
annapara MaTeMaTHYeCKOro aHaJIn3a JJIs PeIIeHUs
KOHKPETHBIX 3a7a4

HaBBIKAMU IIPUMEHEHHS METO/I0B PEIICHUS JIOKAIbHBIX VYK-1-B4
KCTPEMYMOB

4. OFBbEM JUCHUIIVIMHBI B 3BAYETHBIX EJJMHUIIAX C YKASAHUEM
KOJNYECTBA AKAJEMHUYECKHUX YACOB, BBI/IEJIEHHBIX HA KOHTAKTHYIO
PABOTY OBYUYAIOIIUXCSA C MPENOJABATEJEM (IIO BUJIAM YUEBHBIX 3AHATHN)
N HA CAMOCTOSATEJIBHYIO PABOTY OBYYAIOIIUXCH

OO0miast TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 4 3aueTHBIX enuHullbl (144 vaca).

Oomas B tom unciie konTakTHas paboTa ¢
TPYI0EMKOCTh TpemnoaBaTeNemM Kontpo| Cam ®opma
Ne | Cemectp o pa60T.a MIPOMEKYTOUHO
B3.e.| Buacax | Bcero | JI | Cem | KoP | Konc| D i aTTecTalymu
1 1 4 144 40 20| 16 1,6 2 04| 33,6 70,4 DK3aMeH

Pacnpenesienue yueOHOro BpeMeHH 10 TeMaM M BHAM Y4eOHbIX 3aHATHH
04HO-3204Has (popma 00yueHHs

HaumenoBaume Beero KonrakTHas paboTa ¢ penojgapaTeaeM Cant dopMupyembie
Ne pasienos, TeM ’ pe3yabTaThl

€OHBIX 3aHITHI Hacos pad. 00yueHus
i Beero | JI Cem | KoP | Konc| D i

MHuoxecTBa. JleficTBUTENbHBIC Yncia. YnCIoBast MOCae10BaTeIbHOCTD.




MHoxecTBa.

JlecTBUTENIbHBIC YHCIIA.
Harypanbubrit pan
Yucel, Ieble YHCIIa,
palMoHANbHBIE  YHUCIHA.

HppanuoHanbHbIe
4Khciaa,  CTENCHH |
KOPHH, norapudmel.
JeticTBUTEIHHBIC
1. |(BemecTBeHHble) uncna.| 11 1 1 10
AKcHoMaTHYeCcKoe
omnpeeeHne
JICHCTBUTEIIBHBIX YUCEIL.
YHucnosas OCb.
AGCOIOTHBIC

BenuuuHbEL.  VHTEepBan,
OTpPE30K, OKPECTHOCTb
TOYKHU. Yucnosast
10CJIeI0BATEILHOCTD

Oynukuust. [Ipenen ¢pynknun. HenpepsiBHocTh ¢yHkimu. [Ipoussonnas u quddepenuan.

OyHKIHSA. [Ipenen
GbyHKIUH.

2. |HenpepbIBHOCTB 22 10 2 8 12
¢bynkuuu. [IpousBoaHas
u nuddepeHnmat.

OcHoOBHbIE TeOpeMbI 0 cBoiicTBax aud depeHupyembix GpyHkuuid. Bozpacranue u yosiBanue pynkuuu. JIokanbHbie

arcrnemumer Rorovrocte w prinvenocte dhvoernmm Touru menerufa Tnuvenenue muddenenmmmancunaro ucuncnenuga

OCHOBHBIE TEOPEMBI O
CBOMCTBax

I hepeHIPyeMbIX
¢byukuuii. Bospacranue
n yObIBaHME (QYHKIUH.
JlokanbHbIE
IKCTPEMYMBI.
Boruyrocts u
BBIYKJIOCTh  (DYHKITHH.
Touku nieperuoa.
IIpumenenne
nuddepeHInaTLHOro
HCYHCIICHHS JUTST
nccienoBaHus GyHKIHN
M TOCTPOCHHS WX
rpadukoB

10 2 2 8

IMpousBonusie 1 AU GepeHIranbl BEICINX NOPSIKoB. PackpeiTue Heonpenenennocreil. @opmyna Teitnopa.

IIpousBonHbIe "
nuddepeHuans
BBICHINX MIOPSI/IKOB.
PackpsiTue
HEOoIlpeIeIeHHOCTE .
®opmyna Teitnopa.

16 4 2 2 12

Heomnpenenéunsiii uarerpan. OnpezneneHHslid HHTErpai. Heco6cTBEeHHbIN HHTETpal.

Heonpenenénnsrit
HHTETrpaJl.
OrpeieneHHbIi
HHTETrpaJl.
HecoOcTBeHHBbII
HHTETpaJl.

12 4 2 2 8

OyHKIUY HECKOIBKUX EPEMEHHBIX, NIPee, HENPpepbIBHOCTD. AuddepenpoBanue GyHKIMNA HECKOIbKUX

TANAMAUHLIY J[AATLULIA AXCTNAMUMLT fh\mk’I‘Vﬂ‘}’l HWACKNTTLEUY TANAMAHULIY VOTARULIA AKCTNAMVMET




OyHKIMH HECKOJIBKUX
6. |mepemeHHblX, mnpenmem| 9 3 1 2 6
HEIPEPBIBHOCTh

KpaTHLIe HUHTCTpaJibl. KpHBOJ’IHHeﬁHLIe HUHTETrpaJibl. HOBerHOCTHBIe HUHTETrpaJibl.

KpatHele  mHTErpassl.
KpuBonuneitasie

7. |uHTerpaisL 8 4 4 4
[ToBepxHOCTHBIE
HHTETPaJIbL.

Uwncnossle psaasl. OyHKInoHAIbHBIE Psiibl. CTETIEHHBIE PS/IBL.

Yucnossie pSbL.
8. DyHKIMOHAIEHBIE 18,4 ] 6 5 10,4
PSZIBL. CreneHHble
PSLIBL
[Ipomexyrounas arrectaus (DK3aMeH)
9 IIpomexxyrounas 4 4 1.6 2 |oa

atrectanus (JK3aMeH)

5. COJIEP)KAHME JUCIHUAILTAHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JEJIAM)

Tema 1. MuoxkectBa. JlelictBuTesibHbIe unciaa. HatypajabHblil psa unces, HeJible YUCJIa,
pannoHaabHbIe ynca. UppannonajbHble Ync/ia, CTeNeHU U KOPHU, JIorapu(mbI.
JeiicTBUTeIbHBIE (BellIeCTBEHHbIE) YMCJIa. AKCHOMATHYECKOe OIpe/ie/ieHue 1eiiCTBUTeIbHbBIX
yuces. UnciioBas ocb. A0COIIOTHBIE BeJIMYNHBbI. UHTEpBaJ1, 0TPE30K, OKPECTHOCTH TOYKH.

OCHOBHBIE YepThl MAaT€MaTUYECKOrO0 MBILUIEHUS, aKCHOMATUYECKHI MOJIX0J, MAaTEeMaTHYEeCKUE
JI0Ka3aTeNIbCTBA, IpsiMasi, oOpaTHas M MPOTUBOIOJIOXKHAs TeopeMbl. MHIykius u aenykuusi, OMHOM
HeroToHa. DiieMeHTbI 1 MHOXKECTBA, KOHEUHbIE U OECKOHEUHbIE MHOXKECTBA, OTHOILEHHUS U OTOOpasKeHHS.
Onepanuu Haa MHOXKecTBaMU. [loHATHE pa3MepHOCTH MHOKECTBA.

HatypanbHblil psiz uncen, Lesble Yhciia, palMoHalbHbIe yncia. MppannoHanbHble Yucia, CTENEeHU
U KOpHH, Jiorapu¢msl. JleficTBUTENbHbIE (BELIECTBEHHbIE) 4YMCIa. AKCHOMAaTHYECKOE OIpesesieHue
JeUCTBUTENBHBIX uHced. YucnoBass ocb. AOCONIOTHBIE BeNWYHMHBI. VHTepBas, OTPE30K, OKPECTHOCTh
touku. OrmpeneneHue YUCIOBOM  MOCIEOBATEIbHOCTH. MOHOTOHHBIE — IMOCJEIO0BATENbHOCTH,
BO3pacTarollire M yObIBaroIlye, HEBO3pacTalollue U HeyObIBaOIMe, OTPaHNYEHHbBIE U HEOTPAaHUYECHHBIE
YHCIIOBBIE TOCen0BaTelbHOCTU. [loHsATHE BepxHeW W HIKHEH rpaHeil. beckoHeyHo Oonbiine u
0ECKOHEUHO MaJlble OCIIeI0BATEIbHOCTH, CBSI3b MEKIY HUMH.

[Ipenen 4ncnOBON MOCIENOBATENBHOCTA U €r0 CBOMCTBA. [Ipu3HaKM CyllleCTBOBaHMS MpeiAena,
CYLIECTBOBAHME IIpeJeila Y MOHOTOHHOM OIpPaHMYEHHOM IocienoBarenbHocTd. Yuceno e. Teopema
bonpnano—Beliepmtpacca 0 CyIIECTBOBaHMM  YAaCTMYHOIO  Mpefena Yy — OTpaHWYEHHOHR
nocnenoBarenbHocTH. Kputepuit Komm. beckoneuHo wmaible mnocienoBaTenbHOCTH. Teopembl 00
apudmeTnyecKux MAEUCTBUAX HAJA CXOASIIMMUCS TMochenoBarenbHocTAMU. [lpenenbHblil mepexon B
HEPABEHCTBAX CXOMAIINXCS MOCIEI0BATEIbHOCTEM.

Tema 2. ®@ynknus. [Ipenen pynkuuu. HenpepoiBHocts pynkunu. Ilponssognas u
auddepennua. .

Omnpenenenne (yHKIHH, OOJACTH €€ ONPEACTICHUS W OO0JIACTh 3HAUCHWH. XapaKTEePUCTHKH
NOBEICHUs (PYHKIMIl: YeTHOCTh U HEYETHOCTh, BO3pACTaHUE M YObIBaHHE, HAaUOOJIbIIEe U HAaHMEHBIIIee
3HA4YCHUs, OTPAaHHMYEHHOCTh, MEPUOTUIHOCTh. OCHOBHBIE JJIEMEHTApHbIE (DYHKIMHM, WX CBOWCTBA W
rpaduku. 3ameuarenbHble KpuBble. HesiBHBIC QyHKIMU. ClOXXHBIE U 00paTHBIE (PYHKIUHU, UX TPpadUKH.
[Ipenen dbynkuum B Touke. [lpenen ¢pynkuum Ha O6eckoHeunoctu. IIpenen crmeBa u cmpaBa. CBolicTBa
npenenoB: apupmeTuyeckue NeiCTBUA Haa (YHKUUAMH, UMEIOUMMHU mpenensl. [Ipenen MOHOTOHHON
¢bynkuun. Hekotopble 3amedatenbHble npenensl. OAHOCTOPOHHME Mpenenbl. beckoHeyHO Manble U
O6eckoHeyHO Oomnpiine (PyHKIMH. DKBUBAICHTHOCTh (YHKLUWH, TJaBHas 4YacTh (YHKLIHH, Majuoe M
Oonboe. HenpepbIBHOCTH (DyHKIIMU, HEPEPBIBHOCTH CJIEBA U CIIpaBa, TOUKH pa3pbiBa. Apu(pMeTHIECKHE



JeWCTBUS HAJI HETIPEPHIBHBIMU (DYHKITUSIMH, HEIIPEPHIBHOCTH CI0KHOM (pyHKIMU. CBOMCTBAa HEMPEPBIBHBIX
(hyHKIMA, HETPEPHIBHOCTH OCHOBHBIX AJIeMEHTapHbIX (yHKumi. [IponsBonnas, nuddepeHmpyeMocTh
¢ynkuuu. HenpepwsiBHOCTh nuddepeniupyemoii ¢yHkunu. ['eoMeTpudeckuil CMBICT MPOU3BOJHOM,
ypaBHEeHMs KacaTelbHOW W HopManu. Auddepenunan GyHkuuu, ero reomerpuyeckuii cmoici. Ilpasuna
middepennmpoBanusi. Dopmynsl  auddepeHIUpoBaHUS  OCHOBHBIX  DJIEMEHTApHBIX  (DYHKIIHH.
ITpousBoaHBIE CIIOXKHON U 00OpaTHON (HYHKIIMH.

Tema 3. OcHOBHBIE TeopeMbl 0 cBoiicTBax A depeHnupyembix pynkuuii. Bospacranue n
yobiBaHMe pyHKIMU. JIoOKaTbHBIE IKCTPeMYMbI. BOTHYTOCTDH M BBINYKJI0CTH QyHKIUM. Touku
neperuda. [Ipumenenne 1upepeHINATBLHOTO HCHUCICHUS VI MccIe10BaHuA GyHKIMI 1
MOCTPOEHUs UX IPa(PUKOB .

Touku sxcTpemyma Gyukimn. Teopemsr @epma, Porust, Jlarparka (Teopema o cpennem) u Korm,
¢dbopmynbl Jlarpanxka u Ko, ux npumeHeHue.

JlocTatounslii pU3HAK Bo3pacTaHus (yObIBaHMsA) (YHKIHMU OJHOW MEPEMEHHOH. DKCTPEMYMBI
¢byHKIMM (MakcuMyM M MUHUMYM). HeoOxomumoe yciaoBHE 3KCTpeMyMa, JIOCTaTOYHbBIE MpPU3HAKU
skcTpemyMma. Hanbosbiiee n HanMeHbIIee 3HaUYCHUST (YHKITMH Ha OTPE3KeE.

Onpenenenue BBIMYKIOW (BOrHYTOM) (YHKUIMHM, W TOYKM meperuba rpaduka QyHKIHH.
Heo6xoanmoe yciioBue ToukH nepernda. JlocraTognple IpU3HAKA BOTHYTOCTH (BBITYKIOCTH) U HAJTHYHUS
Touek nepernda. KacarenbHas k rpaduky GpyHKIIMY B TOUKE TIeperuoa.

AcumnrToTel rpaduka (yHKIMHM (BepTHKANbHAs, TOPU3OHTANbHAs, HakioHHas). [lonstme 00
aCUMITOTHYECKOM DaznoxeHuu. O0Ias cxema uccienoBaHus hVHKIIUU U TOCTPOCHHUS ee rpaduka.

Tema 4. IlpousBoanbie u a1 depeHnuagbl BHICIIUX NOPSAKOB. PackpbiTue
HeomnpeneneHHocrei. @opmyJia Teitsiopa. .

[TpousBonHbIe U AU QepeHIraIbl BEICIINX MOpsAAKoB. Hapymenne nHBapuaHTHOCTH (HOPMBI IS
muddepeHnmanoB  BeicIMX nopsaakoB. Dopmyma JleliOnuna. PackpbiTue HeompeneIeHHOCTEH,
HEOIPE/ICIIEHHOCTH BHJIA HOJIb HA HOJIb M OECKOHEYHOCTh Ha OeCKOHEYHOCTh. [IpaBuino Jlonurans.

®opmyna Teiinopa ¢ octarouHslM wieHoOM B (opme Ileano u B dopme Jlarpanxka. Popmyna
Maxnopena. [IpeacraBnenue 0OCHOBHBIX 3JieMeHTapHbIX QyHKIUH 1o popmyne Makiopena. [Ipumenenue
(bopmyisl Telnopa B BEIYACIUTEILHON MaTEMATHKE.

Tema 5. Heonpenesénnsplii mnHTerpaJ. OnpenejeHuslii uaTerpaj. HecoocTBeHHbI MHTErpaJl.

[lepBooOpa3Hasi, HeOMpeaeIeHHBIM HWHTErpaj, €ro CBOMCTBAa. 3amMeHa TIEPEMEHHON B
HeoIpeAeeHHOM uHTerpaie. @opMysa MHTETPUPOBAHUS «IIO YacTsAM». VIHTerpupoBaHHe MPOCTEUIINX
palnoHanIbHbIX Apobel. PasznokeHune mnpaBuIbHON palOHAIbHOW JpoOM Ha MpocTeimue: ciaydau
HEMOBTOPSIOUINXCSA JIMHEHHBIX JIEHCTBUTENBHBIX MHOMKUTENEH 3HAMEHATeNld M HENOBTOPSIOLINXCS
KBaJIpaTUYHBIX €ro  MHOXuTened. HTerpupoBaHMe  TPUTOHOMETPUYECKMX U MPOCTEHUIINX
uppanroHaIbHbIX (GyHKUMNA. VHTerpanbHble cyMMbl. OmnpenenéHHbI WHTErpaji, ero reoMeTpUUYecKHi
cMbIci, cBoiicTBa. HeoOxoaumMoe U J1OCTaTOYHOE YCIIOBUE MHTErPUPYEMOCTH. ['eomMeTpudecKkuii cMbIcCi
ornpejeneHHoro uHTerpana. Teopema o cpenHem. ®opmyna Herorona-JleitOnuma. dopmMyssl 3aMeHbI
MIEPEMEHHON U HHTETPUPOBAHUS 110 YACTAM JUIS ONPE/IeIeHHOro uHTerpaia. [Ipumenenue onpeaeneHHoro
MHTErpaja K BBIYMCICHUIO TUIOMIAAEH MIIOCKUX (GuUryp (B AEKapTOBBIX M MOJSPHBIX KOOPAMHATAX), JJIUH
Oyr KpuBBIX. MeTonbl TNPUOTMKEHHBIX BBIYMCICHUN ONpPENEIeHHbIX HWHTErpajioB 1o (opmynam
IpSIMOYTOJIbHUKOB, Tpaneuuii 1 Cumrcona. HecoOcTBeHHbIE HHTETpalibl ¢ 0€CKOHEYHBIMU MpeieiIaMu U
OT HEOTpaHWYEHHBIX (YHKIUI, MX OCHOBHBbIE CBOMcTBa. llpu3HaKuM CXOAMMOCTH HECOOCTBEHHBIX
UHTETNAITOR.

Tema 6. ®yHKIMH HECKOJIBKHX IEPEeMEHHBIX, IpejieJ], HeNpPepbIBHOCTD .

1. Tlonatue QyHKIMM HECKOJIBKHMX IEPEMEHHBIX, 00JacTh OmnpeaeneHus W 3HaueHud. [Ipenen
¢ynkuuu. [ToBTopHbIE peaensl. HenmpepbIBHOCTD.

2. Yactueie npousBoanbie. [lomHoe mpupamenue dyHkinun, auddepeHnupyemMocts (QyHKIUH.
[Monusblit nmuddepenman, ero CBsi3b C YaCTHBIMU NPOM3BOAHBIMH. IIpou3BOJHAs MO HampaBlICHUIO,
IpajeHT (DYHKIMM, €ro CBsI3b C NMPOU3BOJHON MO HampaBieHUIO. ['eoMeTpHuecKuil CMBICI MOJIHOTO
middepennmana. YactHele pon3BOAHBIE U TU(GEpEHITHAIBI BBICIIUX OPSIKOB.

3. JlokanbHble 3KCTPEMYMBbI (YHKIIHN HECKOJIbKUX IMEPEMEHHBIX, HEOOXOJUMBIE U 10CTaTOYHBIE
YCIJIOBHSI DKCTpEMyMa. Y CIIOBHBIM 3KCTPEMYM, METOJ MHOXUTenel JlarpaHxka onpenesieHust yCIOBHOIO
sKkcTpemyMa. [Ipumepsl IpUMEHEHN TEOPUHU SKCTPEMYMOB IIPH ITOMCKE ONITUMANIBHBIX PELICHUMN.



Tema 7. KpaTtnble unTerpajnl. KpupoJsmueiinbie nHTerpajbl. [IloBepXHOCTHBIC HHTErPAJIBI. .

1. JIBOitHBIE U TPOMHBIE UHTETPAJIBI, UX CBOMCTBA. ['eOMETpUYECKUI CMBICT TIBOMHOTO MUHTETpaa.
Brruncnenue KpaTHbIX MHTETPAIOB ITOBTOPHBIM MHTEIPUPOBAHMEM. 3aME€Ha NEPEMEHHBIX B JBOMHBIX U
TPOWHBIX MHTerpanax. llepexos kK MoNspHON, HUIMHAPUYECKONH U chepHuecKoil cucTteMaMm KOOpJIuHaT.
Brruncnenue miomaau noBepxXHOCTH U o0beMa.

2. TloHATHS KPUBOJIMHEHMHBIX MHTErPAJIOB MEPBOIO W BTOPOro poja. YCIOBUSA CYIIECTBOBAHUSA
KPUBOJIMHEWHBIX HHTErpanos. @opmyna [puna.

3. TloHsTHS MOBEPXHOCTHBIX MHTETPAJIOB MepBoro u Broporo poaa. ®opmyna Crokca, popmyna
I'aycca-Octporpaackoro.

Tema 8. UncsioBble psaabl. DyHKnnoHaAbHbIE psiibl. CTeneHHble PSiabL. .

1. ITonsiTHE YMCIIOBOrO psiAa, YACTHUYHBIE CYMMBI, OIIPEAEICHUE CXOOUMOCTH U PACXOIUMOCTH
yucioBoro psiia. CyMMa 4MCIOBOIO psja Kak Ipenes MOCIEA0BAaTeIbHOCTH YaCTHUHBIX cyMM. CyMMa
YJICHOB OECKOHEYHOW YyOBIBarOIIEH reomMeTpudeckor mnporpeccuu. CBOWCTBAa CXOIAIIUXCS PSJIOB.
Kpurepunii Komu. Heo6xoanmoe ycinoBue cxogumocta psna. ['apmonnueckuit psa. [lpusnaku cpaBHEHHS.
[Tpu3HAaKKM CXOAMMOCTHU 3HAKONOCTOSIHHBIX pAI0B: Ipu3HaKk lanamOepa, npusnak Koy, npusnak ["aycca,
UHTErpanbHblil npu3Hak. OOOOIIEHHBIH TapMOHUYECKUH psAl. 3HAKOUYEpPEAYIOLIUECS psAIbl, IPHU3HAK
JleiiOHMIa. AGCONIIOTHAS U YCIIOBHASL CXOIUMOCTH YHUCIIOBBIX Psi1oB. JloCTaTOuHbIE IPU3HAKU CXOAUMOCTH
3HAKOMEPEMEHHBIX psAoB, Tmpu3Haku Jupuxne u AOens. J[leiictBus ¢ psamamu. beckoHednbie
npousBeieHns. CBsA3b MEX/y CXOJUMOCTBIO OECKOHEUHBIX TPOU3BECHUN U PAIOB.

2. Crenennsie psaasl. Pagmyc cxomumocTu cTeneHHBIX psgoB. @opmynsl [lanmambepa u Komm-
Anamapa Juis BBIYMCICHUS paJiiyca CXOAUMOCTHU CTETIEHHBIX psAJoB. Paznoxenne GyHKIMNA B CTENICHHbIE
psnbl, psnel Teinopa. AuddepeHnmrpoBanue 1 MHTETPUPOBAHUE CTETICHHBIX PSIOB.

3. dyHKIMOHAJIBHBIE PAIBI, 00JACTh CXOAMMOCTH, METOJbl ee omnpezencHus. PaBHoMepHas
cxonuMocTh. HeoOxoaumoe yciioBHE PaBHOMEPHOW CXOOUMOCTH (YHKIHMOHAJIBHOTO psiga. [lpusHak
paBHOMepHOM cxoaumoctu Beillepiirpacca, auddepeHpoBaHie 1 UHTETPUPOBaHUE (PYHKIIMOHAIBHBIX
NAIITOR

Tema 9. IIpome:kyTouHasi arTecTanus (JK3aMeH) .
Bonpocsl k 3x3ameny

CM. IpuiIokeHue 1

ILnaHbl ceMUHAPCKHUX 3aHATHH

Tema 2. ®ynkuus. Ilpenes d¢ynxkunuu. HenpepsiBHocTh ¢ynknuun. IlpomsBonnass mu
auddepenuual. . .

Bpewms - 8 gac.

OCHOBHbIE BOIIPOCHI:

1. Onpenenenue ¢pynkuu. O6macts onpenenenus. Odmacts 3HaueHU. OCHOBHBIE dJIEMEHTApHBIC
GyHKIUH.

2. 3ameuatenbHble mpenenbl. OIHOCTOpPOHHUE TMpenenbl. beckoHeYHO Manble U OECKOHEYHO
Oonbive GyHKIUU. OKBHUBaJEHTHOCTh GyHKIui. [Ipenen QyHKIMM HECKOJIBKUX TEPEMEHHbIX.
Brruncnenue npenenoB GyHKIHH.

3. Ompenenenue obyacteil HeMpepbIBHOCTH (QyHKIMNA. ToUkH pa3phiBa MEPBOTO U BTOPOTO POJIA.
Apudmernueckue  neficTBUS  HaJX  HENpephIBHBIMM  (yHKIMAMU. HempepbIBHOCTH  OCHOBHBIX
AIeMEHTanHBIX hVHKIIHH.

Tema 4. IIpomsBoanbie u aup¢epeHnuadbl  BbICIIMX NOPAAKOB. PackpbiTHe
Heonpeneaennocre. Popmy.a Teitiopa. . .

Bpewms - 2 gac.

OCHOBHBIE BOIIPOCHI:

1. BeruncieHne Npou3BOAHBIX IIEPBOTO U BBICIIUX MOPSAKOB

2. [Monstue muddepenmmana

3. Paznoxenue B psan Teitopa



Tema 5. Heonpeneaénnbiii nHTErpas. Onpenesensblii nurerpai. Hecod0cTBeHHbIN HHTErpadl.

Bpewms - 2 yac.

OCHOBHBIE BOIIPOCHI:

1. Beruuciienue onpeeneHHoro narerpaia no popmyne Herorona-Jleliouuma.

2. ®opMmyJIbl 3aMEHBI IIEPEMEHHOM M MHTETPUPOBAHHSI TI0 YaCTSIM JUTSI OTIPESIICHHOTO HHTETpaJia.

3. [IpumeHeHHE OMpeNeICHHOr0 UHTErpaia K BBIYHUCICHUIO IUIomaael guryp (B JeKapTOBBIX H
MOJISIPHBIX KOOPAMHATAX ), ITTHH JIyT, 00BEMOB TEJI BPAIICHUH.

4. TlpuOmm>KeHHOE BBIYHCICHUE OIPEACICHHBIX HHTETPAIOB METOJAMH TMPSIMOYTOJbHUKOB,
Tpaneuii 1 CUMIICOHA.

1. BeraucieHne Wiy ONpeNeieHHe CXOIUMOCTH HECOOCTBEHHBIX MHTETPAIOB C OSCKOHEUHBIMH
npeesiaMi U OT HEOTPAHWYCHHBIX (DYHKITHIA.

2. Ilpu3HaKy CXOJUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

Tema 6. DyHKIIUM HECKOJIBLKHUX NepeMeHHbIX, Npe/ieJi, HelPePbIBHOCTD. .
Bpewms - 2 gac.

OCHOBHBbIE BOIIPOCHI:

1. OGunacTb onpeneneHus U 3Ha4YeHNUs PYHKIUN HECKOJIbKUX MIEPEMEHHBIX.
2. [lpenen pyHKIUHU.

3. [loBTOpHBIE NIpEAEbI.

4. HeripepbIBHOCTD ()YHKIIMU HECKOJIBKUX TIEPEMECHHBIX.

1. Boruncienue 4acTHbIX IPOU3BOIHBIX.

2. ITonnsiii nuddepeHuan u ero CBI3b YaCTHHIMHU IPOU3BOTHBIMHU.

3. [Ipou3BosHas 110 HaNPaBJIEHUIO, TPAJIUEHT U €ro CBA3b C IPOU3BOJHOM 10 HANIPABIICHUIO.
4. YacTtHble Tpou3BOAHbIE U TU((epeHIIHaIbl BEICIIUX TOPSAIKOB.

5. Beiuncnenue poropa, 1uBepreHuuu, oneparopa Jlamiaca.

6. ®opmyna Teitnopa.

7. uddepeHurpoBanue HESIBHBIX GYHKLUH.

8. YpaBHeHMe KacaTelIbHOM MJIOCKOCTU ¥ HOPMAaJIU K MOBEPXHOCTH.

Tewma 8. UncsioBbie psabl. OyHKIHOHAIBHBIE psi/ibl. CTeneHHbIe PSABbL. . .
Bpewms - 2 gac.

OCHOBHBIE BOIIPOCHI:

1. HeoOxoaumple 1 TOCTaTOYHbIE MPU3HAKU CXOJIUMOCTH PAJA.

2. AGcomoTHAs U YCTIOBHAS CXOUMOCTb.

3. Panuyc, o6macts v MHTEPBAI CXOJUMOCTH.

4. mudpepeHnpoBaHne U UHTETPUPOBAHKE PSIIOB.

5. Vcnonb3oBaHue psAIOB JIJIsl OLIEHKU HHTErpaa.

6. IEPEYEHb YYEBHO-METOJANYECKOI'O OGECIHEYEHUA JJI5
CAMOCTOSTEJABHON PABOTHI OBYYAIOIIUXCS IO JUCIHUIIIUHE

6.1.1. OcHOBHBIE KaTerOpUHU YU€OHOMN TUCIHUILIMHBI JUISI CAMOCTOSATEILHOTO N3YUEHUS:

AoOcnucca (71atT. cmoBo abscissa - «0Tpe3aHHas»). 3auMCTB. U3 GpaHIl. 3. B Hayane 19 B. Opanil.
abscisse — 13 J1aT. DTO OIHA U3 JIEKapTOBBIX KOOPAWHAT TOUKU, OOBIYHO TepBasi, 0003HauaeMasi OyKBOM X.
B coBpemenHom cmbiciie T. ynorpebiieH BrepBble HemelkuM yueHbIM I JleliOnunem (1675).

Axcroma (rped. CI0BO axios- IIEHHBIN; axioma — «IIPUHSATHE MTOJIOKEHUSD», «II0YET», KyBaKEHHEY,
«aBTopuTeT»). B pyc.s3. — ¢ [lerpoBckux BpeMeH. DTO OCHOBHOE MOJIOKEHHUE, CAMOOYCBHIHBINA TPUHITHII.
Brnepseie T. Bctpeuaercs y Apucrorens. Mcnonb3oBaiicsa B kHurax Eskinna «Havana». bonburyro posb
ChITpaJ  paboOThl JIPEBHETPEUYECKOr0 YUYEHOTO ApxuMmena, KOTOphId chOpMyIHpoBall aKCHOMBI,
OTHOCAIMECS K M3MEpeHHI0 BenuuyuH. Bxiaag B axcuomatuky BHecnaw JloGaueBckuit, Ilam, Ileawno.
Jlornyecku Oe3ymnpeuHblii CIMCOK aKCHOM T€OMETpHUH ObLIT YKa3aH HEMEIKUM MaTreMaTukoM I nianbeprom
Ha py6exe 19 u 20 BB.

Anodema (rped. cioBo apothema,apo — «oT», «u3»; thema — «IpuI0)KEHHOEY, «TIOCTABICHHOEY).



1. B mpaBmIbHOM MHOTOYTOJIbHUKE arodeMa — OTPEe30K MEepIEeHIUKYIApa, OMYIIEHHOTO U3 €ero
LIEHTpa Ha JI00YI0 U3 €ro CTOPOH, a TAKXKE €ro AJUHA.

2. B npaBuibHO# nupamuze anogema — BeIcoTa J11000i ero 00KOBO# rpaHu.

3. B npaBwiibHOM yceUeHHOM MUpamMu/ie anodemMa — BRICOTa JIF000M ee O0OKOBOM TpaHH.

Amnmuirkara (;1at. ciaoBo applicata — «mpuitoskeHHas»). ITo 0J1HA U3 JEKAPTOBBIX KOOPAWHAT TOUKU
B IIPOCTPAHCTBE, OOBIYHO TPEThs, 0003HaYaeMasi OyKBOH Z.

buccektpuca (nar. cioBa bis — «IBaxab» U sectrix —«ceKyimasy»). 3auMctB. B 19 B. u3 dpanil. 3.
rze bissectrice — BOCXOIUT K JIaT. CIIOBOCOYETAHUIO. DTO IpsAMasi, MPOXOJsllas 4epe3 BEepUIMHY Yyria U
JETISIIast €ro MOTOIaM.

BekTop (J1at. cioBO vector — «HECYIIHi», «HOCUTENb)). DTO HANPABICHHBIA OTPE30K MPSIMOH, Y
KOTOPOH OJMH KOHEI] Ha3bIBAIOT HAYaJIOM BEKTOPA, APYroi KOHEIl — KOHIIOM BEKTOpa. DTOT TEPMHUH BBEJ
upnanackuil yuensiit V. lamunabsToH (1845).

Beprukaneuble yriel (naT. ciaoBa  verticalis — «BEpIIMHHBIIN»). DTO Mapbl YIioB ¢ 0OwIei
BEPLIMHOM, 00pa3yeMble IpPU MEPECEYEHUHU IBYX HPAMBIX TaK, YTO CTOPOHBI OJHOIO YIJa SIBISIOTCS
MIPOJOJIKEHUEM CTOPOH JIPYTOro.

BeposTHOCT - 4ncCiiOBas XapakTEpUCTHKA CTENEHM BO3MOXKHOCTU IOSIBIICHUS OIPENIEIEHHOrO
COOBITHS B T€X WJIM MHBIX ONPENIETICHHBIX, MOTYIINX MOBTOPSATHCS HEOTPAHUYCHHOE YHCIIO Pa3 YCIOBHSIX.

I'ekcasap (rpeu. cimoBa geks — «auectb» U edra — «rpaHb»). OTO IIECTUrpaHHUK. JToT T.
IIPUIMCHIBAIOT ApeBHErpeueckoMmy yueHomy llanny Anekcannpuiickomy (3 Bek).

['eomerpus (rpey. cioBa geo — «3eMis» U metreo — «u3Mepsio»). [p.-pyc. 3auMCTB. U3 rpey.ss3.
YacTh MaTeMaTHKH, U3y4Jaroniasi IpOCTPAaHCTBEHHBIE OTHOIICHUS U GopMBI. T. OSBUIICS B 5 BeKe 70 H.3. B
Erunte, BaBunone.

['eomMeTpHUYECKHiI CMBICIT OTIPEIEIIEHHOTO UHTETpajia - ONpeaesIeHHBINH HHTErpal oT GyHKIuu f(X)
110 OTpe3Ky [a; b] paBeH 11011a 11 KPUBOJMHEHHOM Tpanenuu

['eomeTpHUeCcKii CMBICT MTPOU3BOIHOM - ecu pyHKIus y = f(X) ©MeeT Mponu3BOAHYIO B TOUYKE X,
TOra CyHIECTBYET KacaTeiabHas K rpaduky 3ol pynkuuu B Touke M0(x0;y0), ypaBHeHHE KOTOpOoil y — y0
=f(x0)(x - x0), rae f(x0) = tg, rae o- yroa HaKJIOHa 3TOH KacaTeJIbHOM K OCH OX.

['unep6ona (rpeu. cnoBo hyperballo — «poxoxy uepes uto-m6o»). 3auMcTB. B 18 B. U3 nar. s3.
DTO HE3aMKHYTasi KpUBasi M3 JIBYX HEOTPAaHHMUYCHHO IMPOCTUPAIONINXCS BeTBEH. T.BBEN ApEBHETPEUECKHIMA
yueHblil Aninosionuit [lepmckuid.

['unoTeny3a (Tped.ciaoBo gyipotenusa — «CTATMBAIOLIas»). 3aMCTB. U3 Jart. 513. B 18 B., B KOTOpOM
hypotenusa — oT rped. CTOpOHAa MNPSAMOYTOJBHOIO TPEYrOJIbHUKA, JeKallas MPOTHUB MPSIMOro yria.
HpeBHerpeueckuil ydensli EBkina (3 Bek 10 H.3.) BMECTO ATOr0 TE€pPMHHA MHCAJ, «CTOPOHA, KOTOpas
CTSTUBAET MPSIMOI yrom».

I'panyc (mar. cmoBo gradus — «amary, «CTyneHb»). ENMuHNUIa W3MepeHus TUIOCKOTO yIJia, paBHAs
1/90 vactu npsmoro yrina. Mi3mMepeHue yrios B rpagycax MOsBWIOCH Oosee 3 ner Ha3ax B Basuione.
O0603HaUeHNs1, HATTOMIHAIOIINE COBPEMEHHBIE, CIIOIB30BAITUCH IPEBHETPEUECKUMHE yueHBIM [IToemeem.

I'padux (rpeu. cioBo graphikos- «HauepTaHHbIi»). IT0 rpaduk GyHKIIMK — KpUBas Ha IUIOCKOCTH,
n300pakaemast 3aBHCUMOCTh (DYHKIIUU OT apryMEHTa.

Juaronans (rpey. cnoBo dia — «uepes3» 1 gonium — «yroj»). IT0 OTPE30K NPSIMOH, COeTUHSIOIINI
JIB€ BEpIIMHBI MHOTOYTOJIbHHKA, HE JIe)KalIie Ha OIHOW cTopoHe. T. BCTpedaeTcsl y QpeBHErpedecKoro
yuenoro EBknmna (3 Bek 70 H.3.).

Juamerp (rped. cinoBo diametros — «IONMEPEUHUK», «HACKBO3bY, «M3MEPSAIOMNI» U cioBo dia —
«MEXILYy», «CKBO3b»). T. «1eJIeHne» B PyCCKOM sI3bIKe BIepBble BcTpedatores y JI.D. Maruuukui.

Huddepennman (nat. cmoo differento- «pa3HOCThY»). 3TO rIaBHAsA 4acTh MPUPAIICHUS (YHKITUH,
paBHas IPOM3BEACHUIO IPOU3BOIHON QyHKIMH Yy = f(X) Ha npupamienue aprymenta Ax: dy=flI(x)*Ax. Tak
kak Ax=dx, Tody=fl(x)*Ax — nmpousBeaenune npousBoaHou GpyHknn y = f(X) Ha qud pepennnan aprymenra
dx.. DTO 0JJHO M3 OCHOBHBIX MOHATUH MaTEMAaTUYECKOTO aHanu3a. ITOT T. BCTpeyaeTrcs y HEMELKOTO
yueroro ['. JIeitOuuma B 1675 r. (omy06aukoBano B 1684r.).

JlekapToBa TPSMOYTOJIbHAsh CHCTEMa KOOpPAWHAT B NPOCTPAHCTBE -  3TO TPU B3aUMHO
nepneHauKyisipapie npsimbie: Ocst abcruce (0x), och opauHAT (0y) W OCh ammuidkaTr (0z) WM Hayaio
koopauHat (0). Ilnockocty, mpoxondiue 4yepe3 OCM KOOpAWHAT, HA3bIBAIOTCS KOOPAMHATHBIMHM. OHH
JIEJISIT IPOCTPAHCTBO Ha 8 00JacTel — OKTaHTOB.

JlinHa BEKTOpa - 3TO PACCTOSHUE MEXK/1y Ha4aJoM U KOHIIOM BekTopa. O6o3Hauyenue: |A B]

JlocToBepHOE COOBITHE - O3TO COOBITHE, KOTOPOE B PE3YJbTaTe HCIBITAaHUS O005A3aTEIIBHO
moucxomt. Oborravenne: Q.



3HaMeHaTeNb - YUCIIO0, TOKA3bIBAIOIEe pa3Mephl 10JIei eTUHHIIBI, U3 KOTOPBIX COCTaBJIeHA APOOE.
Bnepsrie BcTpeuaeTcs y BU3aHTHCKOTO yueHOTo Makcuma [lnanyna (koner 13 Beka).

Wuterpan (J1aT. clOBO integro — «BOCCTaHABIMBATBhY WM integer — «Ienblii»). 3auMCTB. BO
BTOpPO# moJioBUHE 18 B. u3 dpaHIl. 513. Ha 6a3e nat. integralis — «1enbIit», «MoMHBINY. OHO U3 OCHOBHBIX
MOHATUI MaTeMaTHYECKOrO aHaJIM3a, BO3HUKIIEE B CBS3U MOTPEOHOCTHIO M3MEPSTH IUIOMIAH, OOBEMBI,
OTBICKMBAThH (YHKIIMH MO UX MPOU3BOIHBIM. OOBIYHO 3TH KOHIICTILIMK HHTETpajia CBA3bIBalOT ¢ HproToHOM
1 JleiiGuuueM. Brepsbie 910 ¢i10BO ynoTpe6ut B nedaty mser. Yuensiii 5. Bepuymm (1690 r.). 3nax [ -
CTHJIM30BaHHAas OyKBa S OT J1aT. cJIoBa summa — «cyMMay. BriepBoie nosiBuics y I'. B. JleiiOnuia.

WutepBan (mat. cmoBo intervallum —  «IpoMexyTok», «paccTtosiHue»). MHO0XeCTBO
NEHCTBUTENBHBIX YHCE, YIOBIETBOPSIOLIEE HEPABEHCTBY a < X

UpparnmonansHoe uucio (T. ciaoBo irrationalis — «Hepa3dymHbIN»). Uuncno, He sBISONICeCs
panmoHanbHBIM. T. BBesr Hemenk. yueHblid M.I1tudens (1544). Ctporast Teopus HppariOHAIBHBIX YHCEIT
ObLIa TOCTPOEHA BO 2-0if mosioBuHe 19 Beka.

HcnpiTanue (9KCIEpUMEHT) - OCYILIECTBICHHE ONPEICICHHOTO KOMILIEKCa YCIOBUI.

Hcxox - pe3yapTaT UcnbITaHus (COOBITHE).

KombOunaropuka - nar.ciioBo combinare — «COeAMHATH». Paznmen mareMaTtuku, B KOTOPOM
U3Y4al0TCsl pa3JIMYHbIEe COCIUHEHUS U Pa3MEILEHUs, CBA3aHHbIE C I10JICUETOM KOMOUHAIIMN U3 3JIEMEHTOB
JTAHHOT'O KOHEYHOT'O MHOYKECTBA.

Kraccuueckast BeposITHOCTh COOBITUSL A - 3TO OTHOIIEHHE yucia N(A) aieMeHTapHbBIX UCXOJI0B,
ONaronpusATCTBYIOIIUX COOBITHIO A, K 001IeMy ynuciay N BceX paBHOBO3MOXKHBIX 2JIEMEHTAPHBIX UCXO0B
UCIBITaHUS.

KonnuueapHble BEKTOPHI - 3TO BEKTOPHI, JIEXkKAIIUEe HAa OAHOW MPSMOW WM Ha MapaieIbHBIX
npsambix. O6o3HaueHue: a|b

KommutanapHbie BEKTOPBI - 3TO BEKTOPHI, JEKAIIUe B OJHOW IUIOCKOCTH WJIM B MapalljiesIbHbIX
IJIOCKOCTSIX.

KommuiekcHoe 4ucio z - 3TO ymopsaoueHHas mapa ACHCTBUTENbHBIX 4Hcell (X;y), MepBOE U3
KOTOPBIX X Ha3bIBA€TCs JEUCTBUTEIBHON YaCThIO, @ BTOPOE YHCIO Y — MHUMOM yacThto. O003HavaeTcs:
z=x+1y. CUMBOJ 1 Ha3bIBaeTCss MHUMOM eauHuneil. O6o3nauenue:x=Rez; y=Imz.

6.1.2. 3aganus U1sl MIOBTOPEHUS U YIIIyOJIeHUs IproOpeTaeMbIX 3HAHUM.

Ne Kop pesynbrara ananns
00yUYeHUs

1 YK-1-31 Onucarh aNropuT™M METOJ1a MaTEMATUYECKON MHTyKITUI

2 YK-1-31 PacckazaTh nporecc ucciegoBaHus GyHKINH

3 YK-1-32 JlaTe onpeneneHne HeonpeaeJIEHHOr0 HHTErpaIa

4 YK-1-32 JlaTh onpenenenne HeCOOCTBEHHOT'O0 MHTETpalia

5 YK-1-33 JlaTp onpeneneHne CXo0AMMOCTH YUCIOBOIO psijia

6 YK-1-33 IT0SICHUTB KaK MOXHO pa3iokUTh (GYHKIHUIO

7 YK-1-34 JlaTh onpeneneHre KpUBOJIMHEMHOTO MHTErpasia

8 YK-1-34 JlaTe onpeneneHne HHTEpBaJIa CXOAUMOCTH CTEIIEHHOIO psija

6.2. 3ajanus, HarpaBJIeHHbIE Ha (OPMUPOBaHKE NPO(PECCHOHATBHBIX YMEHU.
Ne Kon pesynberara Saxanns
o0yyeHHUs

9 VYK-1-V1 Haiitu npenen nocienoBaTeIbHOCTH: CM. IPUJIOKEHHE 3

10 |VK-1-V1 Haiitu npenen GyHKIMU: CM. IpUIIOKEHUE 3

11 |vk-1-v2 Ucnone3ys ¢opmyny Teinopa, BbMUCIUTL Tpenen (GYHKIUH: CM.
NPUJIOKEHHE 3

12 |VK-1-V2 Haiitu npenen ¢yHKInu HCmonb3yst npasuiio JIonuTass: cM. IpuiiokeHue 3

3 VK1-v3 BblunciuTe nepByr0 NpPOM3BOJAHYIO M 3anucarh AuddepeHuman: cm.
NPUJIOKEHHE 3

14 |VK-1-v3 BbrunciuTh mepBble YacTHBIE MPOM3BOAHBIE M 3amucath Auddepenunan
NIEPBOTO MOPAJIKA : CM. IPUIIOKEHHUE 3

15 |[YK-1-V4 Brruncinths HeonpeaeaeHHbIM HHTETpal: CM. IPUJIOKEHHUE 3

16 |[YK-1-V4 Brruncinth onpeneeHHblil MHTErpai: CM. TPUJIOKEHUE 3




6.3. 3aganus, HanpaBJieHHBIE Ha (JOPMUPOBaHKE MPO(PECCHOHATBHBIX HABBIKOB, BIIAICHUH.

Ne Kon pesynbprara ananns
o0Ovy4ueHus

17 VK-1-Bl Haiitn oOmacte omnpeneneHus U 00JacTh 3HAYCHWH (YHKIMH , U CHCIATH
4epTEK: CM. IPUIIoKEHUE 3

18 |VK-1-B1 Haiiti Touku paspbiBa GyHKIIUH, €CIIU OHH CYILIECTBYIOT, M ClI€NaTh YePTEK:
CM. IPUIOKEHHUE 3

19 |YK-1-B2 Haiity npon3BOIHYIO NEPBOTO NMOPsAKA GYHKIIMHU: CM. IPUIIOKEHHUE 3

20 |YK-1-B2 HccnenoBath Ha SKCTpeMyM (YHKITUIO: CM. IPUIIOKECHHE 3

21 YK-1-B3 Haiiti npon3BoHYIO BTOPOTO MOpsiiKa YHKIMK: CM. IPUJIOKEHUE 3

22 |YK-1-B3 VccnenoBaTh (PyHKIMIO HA BOTHYTOCTh \ BBIMYKJIOCTb: CM. IIPHJIOKEHHE 3

23 |YK-1-B4 Hality noma s KpUBOJIMHENHON Tpareluu

24 VK-1-B4 Haiitn 00beM Tena BpamieHus.

7. ®OHJI OHEHOYHbIX CPEJACTB JJIA ITPOBEJEHUA TEKYIIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIIAY OBYYAIOIIMUXCS IO JACHUILIMHE (MOJY.JIIO)
7.1. CpencrBa oLeHUBaHUS B XO€ TEKYILEr0 KOHTPOJIS:

- IMCbMEHHBIE KPAaTKHE ONPOCHI B XO/I€ ayIUTOPHBIX 3aHATUN 1O yUeOHON AUCLMILINHE;

- pelleHue 3aa4, IPOBEPKa BINOJIHECHHBIX 3alaHUN U YIIPAKHEHUM;

- BBIIIOJIHEHHUE 3aJlaHUI U YIPa)kKHEHUN B XO0JlI€ CEMHHApOB, KOTOPBIE PACKPBIBAIOTCS B IJIaHAX
CEMMHAPCKUX 3aHATUN
-OTBETHI HA BONPOCHI IIPU MTPOBEJICHUU 3K3aMEHa.

7.2. ®OC st TEKyLIEro KOHTPOJIS:

Ne Kox pesynbrara ®OC Tekyiero KOHTPOJIst
00yJeHus
1 YK-1-31 Otset Ha Bonpoc | n3 paznena 6.1.2
2 YK-1-31 OtseT Ha Bomnpoc 2 u3 pasjena 6.1.2
3 YK-1-32 OtBet Ha Borpoc 3 u3 pasnena 6.1.2
4 YK-1-32 OtseT Ha Bomnpoc 4 n3 paznena 6.1.2
5 YK-1-33 OtseT Ha Bonpoc 5 u3 pazjena 6.1.2
6 YK-1-33 OtBet Ha Borpoc 6 u3 paznena 6.1.2
7 YK-1-34 OtBeT Ha Bonpoc 7 u3 pasjena 6.1.2
8 YK-1-34 OtBeT Ha Bonpoc 8 n3 pazaena 6.1.2
9 YK-1-V1 Pemenue 3amanus 11 u3 paznena 6.2.
10  |VK-1-V1 Pemenue 3ananus 12 u3 paznena 6.2.
11 |VK-1-V2 Pemenue 3ananus 13 u3 pazgena 6.2.
12 VYK-1-V2 Pemenue 3amanus 14 u3 paznena 6.2.
13 |VK-1-V3 Pemenue 3ananus 15 u3 paznena 6.2.
14 |VK-1-V3 Pemenue 3ananus 16 u3 pazngena 6.2.
15 VK-1-Y4 Pemenue 3amanus 17 us paznena 6.2.
16 |YK-1-V4 Pemenue 3ananus 18 u3 paznena 6.2.
17 |YK-1-Bl Pemenue 3ananus 21 u3 paznena 6.3.
18 VK-1-B1 Pemienue 3amanus 22 u3 paszuena 6.3.
19 |VYK-1-B2 Pemenue 3ananus 23 u3 pazgena 6.3.
20 |YK-1-B2 Pemenue 3ananus 24 u3 paznena 6.3.
21 VK-1-B3 Pemienue 3amanus 25 u3 paznena 6.3.
22 |YK-1-B3 Pemenue 3ananus 26 u3 paznena 6.3.
23 |YK-1-B4 Pemenue 3ananus 27 u3 paznena 6.3.
24 VK-1-B4 Pemenue 3amanus 28 u3 paznena 6.3.




7.3 ®OC 1151 IPOMEKYTOYHON aTTECTALIUU:

3aI[aHI/I5I JJIA OIICHKHU 3HAHUH.

No Kon pesynbrara Saxanns
o0y4eHHS

1 YK-1-31 Bonpocs! k 5x3ameny 1 - 9
1. YucnoBsle MHOkecTBa. OrpaHUYEHHbIE U HEOTPAHUUEHHBIE YHUCIIOBBIE
MHOecTBa. lloHsATHE TOYHOM BEpXHEM M HIKHEH TpaHEl YMCIIOBBIX
MHO>KECTB.
2. Yucnosas 1ocienoBaTesIbHOCTb. [Ipenen uncioBoi nocie 0BaTeaIbHOCTH.
CBolicTBa IpeIEIOB NOCIEA0BATEIbHOCTEN.

3. Tlonsarue dyHKuMH, 00nacTh onpenencHus GyHkmuu. OOpaTHas

byHKIHS.
4. XapakTepuUCTUKM TOBeIeHUs (QYHKLUMHA: YETHOCTh U HEYETHOCTb,
BO3pacTaHMe U YyObIBaHWE, HauOoJblllee W HauMEHbIee 3HAYCHUS,

2 YK-1-31 OTrPaHUYEHHOCTD, IEPUOJAUYHOCTD.
5. Tloka3zarenbHble W JOrapuPMHUUECKUE (QYHKIUH. ODKCHOHEHIMATbHAS
¢bynkuus. OCHOBHbIE CBOMCTBA, rpaduKH.
6. Cremennsle ¢QyHKUMU , oOpaTHble (QyHKIUH. OCHOBHBIE CBOWCTBA H
rpaduku.
7. Tpuronomerpudeckue (yHKIUU: Sin X, oS X, tg X, ctg x. OOparHbIe
Tpuronomerpuueckue GpyHkuu. OCHOBHbIE CBOMCTBA U I'paUKH.
8. I'mmepOommueckune ¢yHkmuu: sh x, ch x, th x. OcHOBHBIE CBOWCTBA H
rpaduku. CBs3b THIEPOOTHMYECKIX U TPUTOHOMETPHUYECKUX (DYHKIIHH.
Q TIneuen dyarenus o conrs Tnanan hsaenuu mwa AecranennacTn

3 YK-1-32 Bonpocs! k 5k3ameny 10 - 18
10. CgoiicTBa mpejena GyHKIUU B TOUKE.
11. 3ameuarenbHbIE PEIETBI:
12. PackpsiTue HeonpeneneHnocteil. [Ipasuno Jlonurans.
13. PackpbiTHE HEONPEIETIEHHOCTEM.
14. BeckoHeuHO Maible M OECKOHEYHO OOJIbIIME BEIUYMHBI, UX CBS3b.
[Tprmepnl 6ECKOHEUHO MAJIBIX M OECKOHEYHO OOJBIINX BETUYHH.

4 YK-1-32 15. CpaBHeHHE OECKOHEUHO MaNIbIX BEIMYMH. DKBUBAJICHTHOCTh OECKOHEUHO
ManbIX Benu4MH. [Topsanok ManocTu 6ECKOHEUHO MajIbIX BEJIUMYHH.
16. [loHsATHE HENIPEPHIBHOCTU U pa3pbIBHOCTH (PyHKIMH. ToukH paspbiBa.
17. CsoiictBa HenpepblBHBIX (GyHKIUH. HenpepblBHOCTE OCHOBHBIX
AJIEMEHTAPHBIX (QYHKIHH.
18. CaoiictBa  (QyHKIMI, HeNpepbIBHBIX Ha oOTpe3ke. Teopembl
Bonriano-Komu v Relienmitnacea

5 YK-1-33 Bonpocs! k s3x3ameny 19-34




19. IIpou3BoaHast HYHKIMH, TEOMETPUUECKHI CMBICI TTPOU3BOIHOM.

20. KacarenpHas k rpaduky ¢GyHKINH, ypaBHEHHE KacaTebHOW U HOPMaJIH K
KPHUBOH.

21. IlpaBuna quddepennupoanus (IPOU3BOIHAS CYMMBI, TIPOU3BEICHUS H
YacTHOTO).

22. IlpaBuna muddepeHnupoBanns (MPOU3BOJHBIE CIOKHOW M 0OpaTHOM
byHKIHN).

23. Juddepenuupyemocts (ynkmun. duddepenunan QyHKIuM OmHOM
IIEPEMEHHOM, €70 T€OMETPUYECKUN CMBICIL.

24. dyukuuu, 3aJaHHble TapaMeTpuuecku. [Ipon3BogHas nmapaMmeTprudecKon
GbyHKIHN.

25. TlpowsBomubie u auddepeHnransl BbICIIUX MOpsAAKOB. Dopmyia
JleiiGHu1a.

26. DkcTpeMyM (QYHKLIMH OJHOIO IMEPEMEHHOro, HEOOXOIUMOE YCIIOBHUE
skcTpemyMa (Teopema Pepma). Teopema Posws.

YK-1-33 27. Teopembl Jlarpamxa u Kommu. @®opmyna KOHEUHBIX MpUpaIiCHUN
Jlarpanxa.
28. MoHoTOHHOCTh (yHKUIMHU. JOCTaTOUHBIN NPU3HAK BO3pPACTaHUS
(yObiBanus) ¢GyHKIMU. JloCcTaTo4HBIE TPU3HAKU OJKCTpeMyma (QYHKIHH
OJTHOTO TMEPEMEHHOTO.
29. ®opmymna Teiinopa. OcraTounsiii wieH Gopmyiel Teiinopa.
30. IlpeacraBieHue OCHOBHBIX DJEMEHTApHBIX (YHKIHUH 10 Qopmyie
Telnopa.
31. Ilpumenenue dopmynsl Teinopa: npuUOIMKEHHBIE BBIYHCICHUS,
HaXO0XJACHUE MTPENIEIIOB.
32. Bemykiocts ¢yakiuu. Touku nepern6a. Heo6xoaumble U 10CTaTOUHbIE
yCIIOBUS CYIIECTBOBAHMSI TOUEK reperuoa.
33. AcumnToThl rpaduka GyHKIKU. Y paBHEHHS aCUMITOTHI (BEPTUKAILHOMN U
HaKJIOHHOM).
34. O6mas cxema uccienoBanus GyHKIUN MeTonaMu U depeHInalbHOTO
YK-1-34 Bonpocs! k 5k3ameny 35-75




YK-1-34

35. IlepBooOpa3Has pyHKITMN, HEOTIPEICICHHBIM HHTETPAJI, €0 CBOKCTBA.
36. UnTerpupoBanue 31eMeHTapHbIX (PYHKIMHA (Ta0n1iia HHTErpajioB).

37. UnrterpupoBanue (PpyHKIuH. 3amMeHa TEPEMEHHON B HEONpPEIeICHHOM
UHTETpae.

38. UnTerpupoBanue Gyuknuii. Dopmysa HHTETPUPOBAHUS 110 YACTSM.

39. HTerpupoBaHue 31€MEHTAPHBIX PALMOHATIBHBIX IpOOEH.

40. HHTerpupoBaHHME palMOHAIBHBIX JpoOeid. PazioxeHue mnpaBUIBHOU
panroHaIBLHOM IPOOH Ha dJIEeMEHTapHBIE APOOH.

41. aTerpupoBanue UppaluoHaIbHBIX (YHKINN BUIA

42. UHTerpupoBaHue HpparMOHAIBHBIX (DYHKIIUN BH]IA

43. VnTerpupoBaHue palMOHAIbHBIX BBIPAXEHUI OT TPUTOHOMETPUUECKUX
GbyHKuui: . YHUBepcalbHas TPUTOHOMETPUYECKAs MOACTaHOBKA.

44. UnterpanpHas cymMma. lloHsATue  OIpeneneHHOro  MHTErpana,
UHTETPUPYEMOCTh (QYHKUMU. ['€OMETpUYECKHI CMBICT OIPENEIEHHOIO
uHTerpana. CBOMCTBA OIPeIeICHHOI0 HHTETpaia.

45. TeopeMa o0 cpeHEM NIl OIPEIEIICHHOTO UHTETpala, €€ reOMeTpudecKas
UHTEpIIpETALIUSL.

46. Murerpan ¢ mnepeMeHHbIM BepXHUM npeznenoMm. Popmyna HeroToHa-
JlelibHuua.

47. ®opmysnbl 3aMeHbl IIEPEMEHHOM M HMHTETPUPOBAHUS I10 YaCTAM U
OIpEIeNIEHHOr0 UHTErpaa.

48. I'eomeTpruyecKue NPUIIOKEHUS ONPEAEICHHOIO NHTErpaia: BbIYUCICHUE
TUTOIIAH TUIOCKOM (DUTYPBI, JUTMHA KPUBOM.

49. I'eomeTpryecKue IPUIIOKEHUS ONPEAEIEHHOIO NHTErpaia: BbIYMCICHUE
00BEMOB U IJIOLIA/IEH TOBEPXHOCTEN TEJ BpaIllEHUH.

50. HecoOGcTBEHHBIE MHTErPAJIbI, UX TUIIBI.

51. AOcontoTHasg CXOOUMOCTb HECOOCTBEHHBIX UHTerpanoB. Ilpu3zHaku
CPaBHEHHSI.

52. HecobcTBEeHHbBIE MHTETPAJIbl. Y CIIOBUSI CXOAMMOCTH UHTETPAJIOB BUIA: U .
53. OyHKIMHM HECKOJBbKUX MepeMeHHBIX. ObnacTh onmpeseneHust U 001acTh
3HaueHuil. [Ipenen pyHKIMH, HEPEPHIBHOCTD.

54. YacTHble NPOU3BOAHBIE. | ' €OMETPUYECKUI CMBICIT YACTHBIX IPOU3BOJHBIX.
55. IlpousBonHas MO HamNpaBiIEHUIO, TPAJUEHT (PYHKUMHU, €ro CBsA3b C
IIPOU3BOJHON IO HAIIPABJICHUIO.

56. JlokanbHblE OKCTPEMYMBl (PYHKIMH HECKOJIbKUX IEPEMEHHBIX.
HeoOxonuMbple M J0CTaTOYHBbIE YCIOBHSI JIOKJIbHBIX 3KCTPEMYMOB
mubdepeHIMpyeMbIX YHKINHN.

57. VYcnoBHeli 3KcTpeMyM. Meron MHoxutene Jlarpanxka. IIpumepst
MIPUMEHEHHUS [TPU MMOUCKE ONTUMATIbHBIX PEIICHUH.

58. JIBoiiHoi uHTerpan. Teopema cylecTBOBaHHUS JBOMHOIO MHTETpaia, ero
CBOMCTBA.

59. BrlunciieHne ABOWHOTO UHTETpajla, FEOMETPUUECKHE TPHIIOKEHHUS.

60. 3ameHa nepeMEHHBIX B JBOWHOM HHTerpaie. /[BOMHON uHTErpan B
MOJIIPHON CUCTEME KOOPUHAT.

61. Tporino# uHTerpan. Teopema CylieCTBOBaHUS TPOWHOIO MHTErpajia, ero
CBOMCTBA.

62. BeranciieHne TpOMHOr0 MHTETpaia, F€OMETPUUECKHE PUITOKEHHUS.

63. 3aMeHa NEpEeMEHHBIX B TPOWHOM HHTerpaine. TpoiHON uHTErpail B
MATUHIAPUYECKON U c(hepruyuecKor cucTeMax KOOpauHaT.

64. KpuBoiuHENHHBIH HHTErpai MEpBOro poaa. Teopema CyLECTBOBaHMS.
CaoiicTBa. ['eoMeTpuuecKre MPUITOKEHUS.

65. KpuBosMHENHBI MHTErpan BTOpPOro pojaa. Teopema CylECTBOBaHMS.
CaoiicTBa. ['eoMeTpuuecKre MPUITOKEHUS.

66. ®opmyna ['puHa. YcnoBusi HE3aBUCUMOCTH KPUBOJIMHEMHO MHTErpajia OT
IIyTH UHTETPUPOBAHUS.

A7 TTlorenYHOCTHEIA THTATNATLI TTENROTO U RToOnATo nana  Manvvna Crarca




®opwmyna ["aycca-Octporpaackoro.

68. Hucnossie psaabl. OnpenesieHne CX0AUMOCTH U PacX0AUMOCTH YUCIOBOTO
psana. CBOMCTBA CXOASIINXCS PSAIOB.

69. HeoOxoaumblii IPU3HAK CXOAMMOCTH YMCIIOBOTO psja. I'apMoHndeckuil
psa.

70. ITpu3HaKu CXOOUMOCTH PAJIOB C TOJIOKUTEIbHBIMU YWICHAMH: CPABHEHUS,
Hanamb6epa, Ko, MaTerpansubiil npusHak Koy,

71. 3nakouepenmyromuecs psael. llpusHak JlelOHuia. AOcCoOmOTHAasS U
YCJIOBHAsI CXOJUMOCTH PSIJIOB.

72. @yuknuoHanbHbIe psaabpl.  OOmacte  cxomuMmocTd. PaBHOMepHas
CXOJIUMOCT.

73. Crenennble psnbl. Teopema AGens. Paguyc CXOIUMOCTH CTETIEHHOTO
psna.

74. Paapl @ypre. YcenoBus cxoaumocTH psiga Oypbe.

75. Beraucnenus ¢ psgamu @ypee. Psang @ypee mis GyHKIMM, 3a1aHHON HA

INOURROTEIIOM IINOMENIVITEKE

3aiaHus AJis OLIEHKH YMEHUIL.

Kon pesynbprara
00yYeHHs

3agauus

YK-1-V1

B xauecTBe ()OHOB OLIEHOYHBIX CPEJICTB LISl OLICHKH YMEHHUH 00yJaromerocs
UCIIOJIB3YIOTCS 3amaHust 11, peKOMEHJIOBaHHBIC ISl BBIMOJIHEHHS B Yachl
CaMOCTOSITEILHOMN paboThI (pasuen 6.2).

YK-1-V1

B xauecTBe ()OHOB OIEHOYHBIX CPEJICTB LISl OLCHKH YMEHHUH 00yJaromerocs
UCIIOJIB3YIOTCS 3aaHus 12, peKOMEHJIOBAaHHBIC ISl BBITOJHEHHS B Yachl
CaMOCTOSITEILHOMN paboThI (pasaen 6.2).

YK-1-V2

B xauecTBe ()OHI0B OLIEHOYHBIX CPEJICTB /7Sl OLIEHKU YMEHH oOyuaroierocs
UCTIONB3YIOTCS 3afaHus 13, peKoMeHJOBaHHBIE ISl BBIIOJIHEHUS B Yachl
CaMOCTOSITEILHOMN paboThI (pasuen 6.2).

YK-1-V2

B xadecTBe ()OH/I0B OLIEHOYHBIX CPEJICTB /7Sl OLICHKU YMEHHI oOyuatroierocs
UCTIONB3YIOTCS 3a1aHus 14, peKOMEHIOBAaHHBIE [JIsl BBIMOJHEHUS B Yachl
CaMOCTOSITEILHOMN paboThI (pasuen 6.2).

YK-1-V3

B xadectBe (hOHIOB OIIEHOYHBIX CPEJICTB JIJIS OLIEHKH YMEHHI 00yUaroierocs
UCTIONIBL3YIOTCSL 3a7aHus 15, peKOMEHJIOBaHHBIC ISl BBITOJIHCHUS B Yachl
CaMOCTOSTEILHON paboThI (paszien 6.2).

YK-1-V3

B xadectBe (hOHIOB OIIEHOYHBIX CPEJICTB JIJIs OLIEHKH YMEHHI 00yUaroierocs
UCTIONIB3YIOTCSL 3a7aHus 16, peKOMEHJOBAaHHBIC ISl BBITOJIHCHHS B Yachl
CaMOCTOSITEILHON paboTHI (paszen 6.2).

YK-1-V4

B xadectBe (hOHIOB OIIEHOYHBIX CPEJICTB JIJISl OIICHKH YMEHHI 00yUaroierocs
UCTIONB3YIOTCS 3aMaHus 17, peKOMEHJOBAaHHBIC ISl BBITOJIHCHUS B Yachl
CaMOCTOSTEIBHON paboThI (paszien 6.2).

YK-1-V4

B kauecTBe ()OHIOB OIEHOYHBIX CPEJICTB VIS OIICHKH YMEHUI 00yJaroIerocs
UCTIONB3YIOTCS 3aJaHus 18, peKOMEHIOBAHHBIE IS BBHIMOJIHEHHUS B Yachl
CaMOCTOSITEILHON paboThI (pazuen 6.2).

3anaHusi, HanpaBJIeHHbIE HAa popMUpOBaHUE NPOGECCHOHATBHBIX HABBIKOB, BIIAICHUM.

Ne

Kon pesynbrarta
o0Oy4deHusd

3amanus

VYK-1-Bl1

B kavecTtBe ()OHIIOB OIICHOYHBIX CPEICTB JJIsS OICHKHA HABBIKOB, BJIAJICHUM,
OMbITa JCSATENBHOCTH OOYyYalolmerocss HCIONb3yloTcs  3amanus 21,
PEKOMEH/IOBAaHHBIC JIJISl BBIOJHEHHS B Yachl CaMOCTOSTEILHOW pabOThI
(pazmen 6.3), a TakKe CAMOCTOSITEIBHOE H3YYEHHUE JHUTEPATYpbl, MOUCK
uHbopmManuu B cetr UHTEpHET, penieHne 3a/1a4 Ha CEMUHAPCKUX 3aHITHUSIX.




B kadecTBe (POHIOB OIEHOYHBIX CPEACTB JJIS OLEHKH HABBIKOB, BJIaJCHUM,
ONbITa  JEATEIBHOCTH  OOYYaloOLIerocs HCHONB3YIOTCA — 3ajaHus 22,
2 YK-1-B1 PEKOMEHIOBAHHbIE I BBIIOJIHEHHS B Yachl CaMOCTOSTEIBHOW pPabOTHI
(pazmen 6.3), a TakkKe CaMOCTOSTEIbHOE H3YUYEHUE JIUTEpaTypbl, MOUCK
unbopmanuu B cety MHTEpHET, pelieHre 3a1a4 Ha CEMMHADCKUX 3aHATHSIX.

B kauectBe (POHIOB OIEHOYHBIX CPEJICTB JJISl OLCHKH HABBIKOB, BJIAJCHUM,
OIbITA  JIEATEJIBHOCTH  OOYYArOIIErocs HCIONB3YIOTCS — 3amaHus 23,
3 YK-1-B2 PCKOMEH/IOBAaHHBIC JIIS1 BBIMOJHEHHS B Yachl CaMOCTOSTEIBHOW pabOThI
(pazmen 6.3), a TakKe CaMOCTOSITEILHOE HM3YYEHHE JIMTEPATYPHI, MMOMCK
undopmManuu B cetv UHTEpHET, DENICHHUE 3124 HA CEMUHAPCKUX 3AHATHIX.

B kadectBe (pOHIIOB OIIEHOYHBIX CPEACTB JJISI OLCHKM HAaBBIKOB, BJIAJCHUI,
OIIbITa ACATCIIbHOCTH 06y11aI0mer0cs1 HCIIOJIB3YIOTCA 3aJaHusA 24,
4 VK-1-B2 PEKOMEHJIOBAHHBIE ISl BBINOJIHEHHS B Yachl CaMOCTOSTEIBHOW pPabOTHI
(pazmen 6.3), a TakkKe CaMOCTOSTEIbHOE H3YUYEHHUE JIUTEpaTypbl, MOUCK
uHbopmanuy B ceTd MHTEpHeT. peleHye 3a1ay Ha CEMUHAPCKUX 3aHATUSX.

B kadecTBe (POHIOB OIEHOYHBIX CPEJICTB JUIS OLECHKH HABBIKOB, BJIaJICHHH,
OIbITA  JEATEJIBHOCTH  OOYYaroIIErocs HCIONL3YIOTCS — 3amaHus 25,
5 YK-1-B3 PEKOMEH/IOBAHHBIC JIIS1 BBIMOJHEHHS B Yachl CaAMOCTOSTEIBHOW pabOThI
(pazmen 6.3), a TakXKe CaMOCTOSATENLHOE M3YYEHHE JIUTEPATYPHI, MOUCK
undopManuu B cet UHTEpHET, pENICHHUE 341349 HA CEMUHAPCKUX 3AHATHSIX.

B kadectBe QOHIOB OLEHOYHBIX CPEICTB [UIS OIICHKH HABBIKOB, BIAJICHUIA,
OMBITa  JESATEIBHOCTH  OOYYalOlIerocs HCIONB3YIOTCA — 3amaHus 26,
6 |YK-1-B3 PEKOMEH/IOBAHHbBIC JJIS BBIMOJHEHUS B Yachl CaMOCTOSITENBHOU pabOThI
(pazmen 6.3), a TakkKe CaMOCTOSTENbHOE H3YyYEHUE JIMUTEpaTypbl, MOMCK
undbopmarmu B cety VIHTEpHET, pellieHNe 3a/1a4 HA CCMHUHAPCKUX 3aHATHAX.

B kauectBe (OHIOB OICHOYHBIX CPEACTB JUIS OLCHKHA HABBIKOB, BIIACHHIA,
OMBITA JICATENPHOCTH OOYyYaIOIIerocss HCIHONB3YHOTCS — 3amaHus 27,
7 VK-1-B4 PEKOMCH/IOBAHHBIC ISl BBINOJIHEHHS B Yachl CaMOCTOSITEIBHOW pPabOTHI
(pazmen 6.3), a TaKKe CaMOCTOSTENbHOE H3y4YCHHE IHUTEpaTyphl, MOUCK
nHbopmaiiu B cet IHTEpHET., pelieHne 3a1a4 Ha CeMUHAPCKUX 3aHATHSAX.

B kauectBe (OHIOB OIECHOYHBIX CPEACTB JUIS OLCHKHA HABBIKOB, BIIAICHHIA,
OMBITA JICATENPHOCTH OOYyYalOIIErocss HCIONB3YIOTCS  3amaHus 28,
8 VK-1-B4 PEKOMEHJIOBAHHBIC Il BBIIOJHEHHS B Yachl CaMOCTOSITEIBHOW pPabOTHI
(pazmen 6.3), a TaKKe CaMOCTOSTENBbHOE H3y4YCHHE IHTEpaTyphl, MOUCK
nHbopMaIu B cet IHTEpHET., pellieHre 3a1a4 Ha CeMUHAPCKUX 3aHATHSAX.

8. IEPEYEHD 0CHO§H0171 M JOIOJIHUTEJBbHOM YYEBHOM JIUTEPATYPHI,
HEOBXOJIUMOM 1JIs1 OCBOEHUS JUCHUIIJIAHBI (MOLY.JISI)

a) OCHOBHas JTUTEpaTypa:

1. Beicirass maremaruka. Tom 2. Hagamo maremarmueckoro ananuza. JuddepenmuanpHoe
ucuucienue GpyHKIuil o1HOM nmepeMeHHOM U ero npuioxkeHus : yueonuk / A. I1. 'ocnogapukos, U. A.
Bonwmackas, O. E. Kapnyxuna [u ap.] ; mox pegakuueit A. I1. 'ocmogapuko. — CII6. : HanmonansHbI#
MUHEPAIbHO-ChIpbeBOM YHUBEpcUTET «I opHbIit», 2015. — 104 c. — ISBN 978-5-94211-711-5. — Texker :
SJEKTPOHHBIA //  DnexktpoHHO-OmOmmoreyHass cucrema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/71688.html

2. banabaesa, H. [1. Marematudeckuii ananm3. OyHKIIMA MHOTHX TIEPEMEHHBIX : yueOHOE mocoone

/ H. II. banabGaeBa, E. A. Dubom. — Camapa : IIOBOMKCKHI TOCYJapCTBEHHBIH YHHUBEPCUTET
TerekoMMyHuKauuid u uapopmaruxu, 2015. — 119 c¢. — ISBN 2227-8397. — TekcT : 351eKTpOHHBIN //
DNeKTPOHHO-O0NOIMOTeYHAs cucrema IPR BOOKS : [caiiT]. — URL:

http://www.iprbookshop.ru/71852.html

3. beikoBa, O. H. Maremarnueckuii ananus. Yacte 1 : yue6HOE mocobue / O. H. brikosa, C. 1O.
Komsirua. — M. : MOCKOBCKMI Iejarornyeckuii rocyaapcTBeHHblil yHusepeurer, 2016. — 120 c. —
ISBN 978-5-4263-0391-1. — TekcT : a5eKTpoHHBIH // DnekTpoHHOo-0nbmroreuHas cucrema IPR BOOKS :
[caiiT]. — URL: http://www.iprbookshop.ru/72501.html




0) JOTONHUTEIbHAS TUTEPATYpa!

1. boponuna, E. b. Maremarnueckuit ananus : yueoHoe mocooue / E. b. boponnna. — 2-e u3g. —
Caparos : Hayunas xuura, 2019. — 159 c. — ISBN 978-5-9758-1745-7. — TekcT : 31€KTPOHHBIN //
DNeKTPOHHO-OUOIMOTEeUHAS cucrema IPR BOOKS : [caitT]. — URL:
http://www.iprbookshop.ru/81022.html

2. MapaxoBckuii, A. C. Marematndeckuii anaim3. UHTerpasibHOE Mcunciienue : mpaktukym / A. C.
Mapaxosckuii, A. H. benam. — Crapomoins : CeBepo-KaBkasckuii henepanbHbiii yauBepcutet, 2015, —
160 c. — ISBN 2227-8397. — TekcT : a3neKTpoHHbIH // DiekTpoHHo-0ubamoreunas cuctema [IPR BOOKS
: [caiiT]. — URL: http://www.iprbookshop.ru/62846.html

3. 3ajaun U ynpakHEHHUs [0 MaTeMaTUYECKOMY aHalu3y U IuddepeHualIbHbBIM ypaBHEHUSM :
yuebHoe mocobue / B. B. Bnacos, C. 1. Murpoxun, A. B. IIpomkuna [ ap.]. — Mocksa, Capatos :
Nutepuer-Yuusepcuter Madopmanmonnsix Texunonoruit (MHTYUT), By3osckoe obpazoBanue, 2017. —
376 c. — ISBN 978-5-4487-0077-4. — TeKcT : 3IeKTpOHHBIH // DNeKTpoHHO-0MbIMoTeuHas cuctema [IPR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/67393.html

9. HEPEYEHb KOMIUVIEKTOB JIMNEH3UOHHOI'O U CBOBOJHO
PACHPOCTPAHSIEMOI'O IPOTPAMMHOI'O OBECIIEYEHMSA, UCITIOJIB3YEMOI'O IIPHA
MN3YYEHUU YYEBHOU JUCIUITJIMHBI

[Tpu n3yyennn yuyeOHOM MUCHUIUIMHEI (B TOM YHCIIE B MHTEPAKTUBHOW (hOpME) MpEeronaracTcs
IIPUMEHEHHE COBPEMEHHBIX NH(POPMALMOHHBIX TeXHONOTui. KoMIuiekT mporpaMMHOro odbecredeHust JUist
WX UCTOJIb30BAHNUS BKIIIOYAET B CEOS:

nakeTsl oucHoro mporpammuoro odecrnedenus Microsoft Office (Word, Excel, PowerPoint),
OpenOffice;

BeO-0Opaysep (Google Chrome, Mozilla Firefox, Internet Explorer ap.);

AIIEKTPOHHYIO OubmoTeuynyto cucremy IPRBooks;

cUCTeMY pa3MelleHus B ceTH «/HTepHeT» U MPOBEpKH Ha HaJIU4YMe 3aMMCTBOBAaHHM KypCOBBIX,
Hay4YHBIX U BBITYCKHBIX KBaJU(uKaMoHHBIX padoT «BKP-BY3.POy.

Jnsa goctyna Kk y4yeOHOMY IUIaHY W pe3yjibTaTaM OCBOCHHS JTUCHMIUIMHBI, (POpPMHUPOBaHUS
[Toprdonno obywaromerocst ucnosb3yercs: JIMuHbI KaOWHET CTyAeHTa (OH-JIalH JOCTYIl 4Yepe3 CeThb
Wntepner http://Ik.rosnou.ru). Jlns obecnedeHuss noctyna oOy4arolMxcs BO BHEyuyeOHOEe Bpems K
AJIEKTPOHHBIM  00pa30BaTENIbHBIM pecypcaM y4eOHOW MWUCHUIUIMHBI, a TaKkKe [UIi CTYJEHTOB,
o0yyJaromuxcs ¢ MPUMEHEHUEM JTMCTAHLIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOIUH, UCIONb3YyeTCs MopTal
anekTpoHHoro oOyuenmss Ha ©Oaze CJIO Moodle (on-maitH poctym uepe3 ceth HTepHeT
https://e-edu.rosnou.ru).

10. MIEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOM
CETH «<MHTEPHET», HEOBXOJIUMBIX /IS OCBOEHUA JUCIUITJIMHbI

https://math.semestr.ru/math/lim.php onnaitn-pecypc st npoBepKr MPaBUIBHOCTU PELICHUS
MaTeMaTHYECKUX MOJieNeit

https://www.matburo.ru/ex_ma.php?pl=maissl#1 caiit no uccienoBanuto GyHKINI

https://www.iprbookshop.ru/ OnexrporHo-6udimoreuynas cucrema [IPR BOOKS



11. OBYYEHHUE NHBAJINJIOB 1 JINIl C OTPAHUYEHHBIMHA BO3MOKHOCTAMHU
310POBbA

N3yuenne y4eOHON AMCHMILIUHBI OOYYaOIIMMUCA MHBAIWIAMHU U JIUIAMH C OTPaHUYEHHBIMU
BO3MOKHOCTSIMH 37I0POBBSI OCYILIECTBIISIETCSI B COOTBETCTBUH C IIpukazom MunucrepcTsa o0pa3oBaHus U
Hayku P® ot 9 Hos6pst 2015 1. Ne 1309 «O6 yrBepxkaenuu [lopsiaka obecrieueHrs yCIOBHIA TOCTYITHOCTH
JUI. MTHBAJINI0B OOBEKTOB U MPEAOCTABISEMBIX YCIYT B cepe 00pa3oBaHMs, a TAKXKe OKa3aHHs UM IPHU
3TOM HEOOXOAMMOM MOMOIIN» (C U3MEHEHUSIMU U JIONOJHEHUSIMU ), MeTOANYECKUMU PEKOMEHAAIUSIMHU T10
OpraHu3ani 00pa3oBaTENBHOrO TMpolecca s OOyYeHHS WHBAIMAOB W JIML C OrPaHHYCHHBIMH
BO3MOXXHOCTSIMU 37I0POBbSI B 00pa30BaTeIbHBIX OPraHU3alMSIX BBICIIETO OOpa30BaHMS, B TOM YHUCIE
OCHAIIIEHHOCTH 00pa30BaTENBbHOIO MPOLECCa, YTBEPKICHHBIMH MHHHUCTEPCTBOM 00pa3oBaHUS U HAYKH
P® 08.04.2014r. No AK-44/05BH, Ilonmokenrem 00 opraHu3anuu 0Oy4YEHUs CTYJIEHTOB — MHBAJIUIOB U
JIUIL C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI, YTBEP>KJIECHHBIM IIPUKA30M PEKTOpa Y HUBEPCUTETA OT
6 Hos10pst 2015 roma Ne60/o, ITonoxxenuem o LleHTpe MHKITIO3UBHOTO 00pa30BaHUS M TICUXOJOTHYECKON
nomoun  AHO BO «Poccuiickuii HOBbI YHUBEPCUTET, YTBEPKIECHHOT0 IPUKa3oM pekropa oT 20 mad
2016 roma Ne 187/0.

Jluma c OrpaHUYEHHBIMH BO3MOKHOCTSIMH 370pPOBbS W HMHBAIUIBI  00ECIICUHMBAIOTCS
ANEKTPOHHBIMU 00Pa30BATENbHBIMU PECYPCAMHU, AJANTUPOBAHHBIMU K COCTOSTHUIO X 3/I0POBBA.

[IpenocraBieHue  crneUMaabHBIX TEXHUYECKHX CPEICTB  OOy4YEHHMsS]  KOJUIEKTUBHOIO U
WHIUBUAYAIBHOTO TOJIb30BaHUsA, MOM0OpP M pa3paboTka y4eOHBIX MaTepUajioB Uil OOy4arOUIUXCS C
OTPAaHUYCHHBIMH  BO3MOXHOCTSIMH ~ 3JIOPOBbSI  MPOM3BOJUTCS  MPEMOAABATEIIIMH  C  YU4ETOM
WHIUBUAYAIBHBIX  TNCUXO(QU3HOJIOTHUECKUX  OcoOeHHocTed — ofywarommxcs M cleuu@ukd
npreMa-tiepeiayn yaeOHou nHpopManuu Ha OCHOBAaHUH MPOCHOBI, BRIPAKEHHOW B MUCEMEHHOU (hopMme.

C oOyuaromumucs Mo WHAWBHUIYATbHOMY IUIAHY WM WHIAUBUAYAIBHOMY TIpadUKy MPOBOIATCS
WHJIMBUIYQJIbHBIC 3aHATHUS U KOHCYJbTAIIUH.

12. OMUCAHUE MATEPAAJIBHO-TEXHUYECKOM BA3bI, HEOEXOJIUMOM 15
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA IO JUCHUIIJIMHE (MOAY JIIO)

Jns mpoBeneHUs IEKIUHM HWCMONB3YeTCsl JEKIMOHHAs ayauTopus, OOOpyIOBaHHAs JIOCKOM,
KOMITEIOTEPOM U TIPOEKTOPOM.

Jns mpoBelneHUs CEMHUHAPCKUX 3aHATHNA UCHOJB3YIOTCS ayJUTOPHUM Ha IIOOBIX JTaXKax,
000pyI0BaHHBIE IOCKOH.

3aHATHS ¢ UHBAUAAMH TI0 3PEHHIO, CIYXY, C HApYIIEHUSMHU OMOPHO-ABUTATEIBHOTO ammapaTa
MIPOBOJSATCS B CHELMATIbHO 00OPYJOBaHHBIX AayIUTOPHSIX MO MX MPOChOE, BHIPAXKEHHON B MUCHMEHHOU

dopme.

ABTOp (cocTaBuTenb) JIOKTOP Acrtanun C.B.
TEXHUYECKUX HayK,IIpodeccop



