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1. Ilean ocBOEHUA TUCHUILIHHDI

Llenb ocBOEHUS AMCUMIUIMHBI — (POPMUPOBAHHE NPEACTABICHUI O MOHATHAX U METOJax
MaTE€MaTU4YeCKOro aHaju3a, €ro MECTE U pOJIM B CUCTEME MAaTEMaTUYECKUX HAYK, UCIIOJIb30BAHUU B
€CTECTBEHHBIX HAyKax, B IPUKIIATHON MaTeMaTuke U HH(HOpMaTHKe

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JIMCLUMIUIMHBl U IPAaKTUKU, HAa OCBOEHHM KOTOpBIX Oaszupyercs NaHHas IUCLHMIUIMHA: —
LIKOJIBHBIM KypC MaTEMAaTHKHU.

JMCUUIIITUHBI U TIPAKTUKH, JJISI KOTOPBIX OCBOEHWE JAHHOW AMCIUIUIMHBI HEOOXOJIUMO Kak
MpeIecTBYIOIEe: - MareMaTudyeckuil ananu3 2, auddepeHIranbHble ypaBHEHUS, TEOpUS
BEPOATHOCTCH M MaTeMaTHyecKas CTAaTUCTHKA, WCCIICIOBAaHUE OIepaiuii, W30paHHBIC BOMIPOCHI
CTOXACTHYECKOI0 aHalln3a, AOMOJIHUTEIbHbIE TJIaBbl aHAIN3A.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

®opmupyeMbie U

HNuagukaropsl
KOHTPOJIHpYeMble
AOCTHKEHUS
KOMIIeTeHI[HH . [lnanupyemble pe3yJibTaThl 00yYeHHS
KOMIIeTeH Ui
(kom u
(Kol ¥ HAMEHOBAHUE)
HaWMEHOBAHHE)
OIIK -1. Cocob6en | OIIK-1.1. O6nagaer 3HAaTh: OCHOBEI MAaTEMAaTHKHU,
NPUMCHSTh 0a30BbIMU 3HAHUSIMH, BBIUMCIUTETFHON TEXHUKH U
(ynnamenranbHbie MOJIyYEHHBIMH B 00JIaCTH | MPOrpaMMUPOBAHUS
3HaHMA, MaTeMaTHYeCKUX U (W) | YMeTh: IPUMEHSATh 3HaHUS OCHOB
HOJTyICHHBIC B €CTECTBEHHBIX HaYK. MaTeMaTHKH, BEIYUCITUTEIbHON TEXHUKU U
obnactu

MaTeMaTHUYECKUX U
(WJIM) €CTECTBEHHBIX

MIPOTPaMMHUPOBAHUS
BitageTs: HaBbIKaMU IPUMEHEHUS 3HAHUI
OCHOB MaT€MaTUKH, BBIYUCIUTEIBHON

HayK, 1 TEXHHUKHU U IPOTrPaMMHUPOBAHUS
HCIIOJIb30BaTh UX B
. | OIIK-1.2. Ymeer pemath | 3HaTh: NPUHIUIBI PELLICHUS CTAHIaPTHHIE
npodeCcCuOHATIbHON
NeATeNbHOCTH CTaHIapTHBIC npodeccroHalbHbIE 3a/1a4M C IPUMEHEHHEM
npodeccHoHaTbHBIC MaTeMaTHYECKUX U €CTECTBEHHOHAYYHBIX

3a7a4¥ C IPUMEHEHUEM
MAaTEMAaTUYCCKUX U
€CTECTBEHHOHAYYHBIX
3HAHUH

3HaHUM.

YMeTh: pemiaTh CTaHAAPTHBIE
npodeccuoHaIbHBIE 331241 C IPUMEHEHUEM
MaTeMaTHYeCKHUX U €CTeCTBEHHOHAYYHbIX
3HaHUHN

Brnazners: HaBbIKaMU pELLIEHUS CTaHIaPTHbBIE
npodeccuoHanbHbIe 3a/1a4K ¢ IPUMEHEHUEM
MaTEMaTHUYECKUX U €CTECTBEHHOHAYYHBIX
3HAHWMI

OIIK-1.3 VmeeT HaBbIKU
BBIOOpA METOJIOB PEIICHUS
3a1a4 npoQeccuoHaIbHOM
JeSITeJIbHOCTH HA OCHOBE

Bnaners HaBbIkamMu paboOThI ¢ yueOHOM 1
3HaTh: NPUHLIMIIBI BEIOOpA METOJOB PEIICHUS
3a/1a4 poQeccuoHAIbHON 1eATeIbHOCTH Ha




®opmupyeMbie U
KOHTPOJINpYyeMble
KOMIIeTEeHI[UH
(kom u
HaWMEHOBAHHE)

Nuauxkaropsl
JOCTHKEHUS
KOMIIeTeHII it
(Kox 1 HAMMEHOBaHUE)

Ilnanupyemble pe3yibTaThl 00yUeHUs

3HaHUH, IOJy4YECHHBIX B
00J1aCTH MaTEeMAaTHYECKUX
U (WJIM) €CTECTBEHHBIX

HayK.

OCHOBE 3HAaHUH, MTOJyYCHHBIX B 00JIACTH
MaTeMaTUYeCKUX U (MJIM) €CTECTBEHHBIX
HayK.

YMeTh: IpUHIIUIIAMHU BEIOOpA METOIOB
pereHus 3a1a4 npopecCuoOHaTbHON
NeSITeIbHOCTH Ha OCHOBE 3HAHUH,
MOJIYYEHHBIX B 00J1aCTH MATEMATHUECKUX H
(W1M) eCTeCTBEHHBIX HaYK.

Bnaners: HaBbIKaMu BbIOOpA METOJIOB
pelieHus 3a1a4 npodeccuoHanbHON
JESITEIbHOCTH Ha OCHOBE 3HAHUH,
MIOJIyUYEHHBIX B 00J1aCTH MAaTEMATUYECKUX U
(u1M) ecTeCTBEHHBIX HAYK




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLEro

Bup .
Monyab YebHOi HaumeHoBaHue TeM 3aHATHI Oonbem, BaLiLt HNuTepakTHB, KOHTPOJIA
(pa3nen) y A60THI (yueoHoii padoThI) Cemectp 4. q. (HauMeHOBaHMe
P OLIEHOYHOI'0 CpeaCcTBA)
Monaynsl. -
(OCHOBBI TEOpUH OCHOBBEI TCOPHHU NPCACIIOB. Yucnosas IIOCJICA0BATCIIBHOCTh U KOHTpOJ'ILHaH pa6()Ta
TIpesienoB ee npezaen. Croiictea npesenoB. [Ipenen Gpyuakuumu. 20 «OCHOBEI
Jlek. 1-2 HempepsiBHOCTh PYHKIIMK B TOUKE W HA MHOXKECTBE. 12 i bepeHIuanbHOro
CBoiicTBa HeTIpephIBHBIX (DYHKITHIL.: TeopeMbl bonbnano- FICUMCIICHIISD).
Ko, Betiepmtpacca. CpaBHeHHE OECKOHEYHO MaJIbIX
WunuBuayanbHas paborta
OCHOBBI TEOPHH TIpe/IeNoB. UncioBas mocIej0BaTenbHOCTh U 20 «OcroBbl
ee npenen. Cpoiictpa npenenos. [Ipeaen dyHKIum. G depenmansioro
2 MCYHCIIEHUSD).
Ip. 4-13 HemnpepbIBHOCTS (DyHKIIMH B TOYKE U HA MHOXKECTBE. 20
p: CBoiicTBa HeMpephIBHBIX QYHKIIUI.: TeOpeMbl bolbIiano-
Komrm, Befiepmrpacca. CpaBHeHHE O€CKOHEUHO MaJIbIX.
TexHnKa BEIYHCICHHS TIPEIEIIOB.
10 KooxkBrym
CamocrosTebHOE U3yYeHHEe MaTepuala;: MoJIroTOBKa K
Cam. NPaKTHYECKOM 3aHATHSAM, K KOHTPOJIBHOU paboTe, K 50

KOJUTIOKBUYMY, BbinoiaHeHne MJI3 Ne 1.




®opMbl TEKYILEro

Monyab Bg o HaumeHoBaHue TeM 3aHATHI Oonbem, B HNHTepakTHB, KOHTPOJIA
(pa3nen) yqeﬁ Hou (yueoHoii padoThI) Cemectp 4. AL q. (HauMeHOBaHMe
PabOTRI OLIEHOYHOI'0 CpeaCcTBA)
Momyns2. KonTposbHas padora
OCHOBLI OcHoBHI nuddepeHTnaTEHOTO ncUrcIeHus. [TorsaTs | OCHOBEL
b depermamsy MIPOU3BOIHAS, {[I/I(l)(bepeHHI/Iaﬂ, (G hepeHIUPYEMOCTh 20 b depenmamLHOro
oro 1 ¢ynkuun. CBoiicTBa npon3BoIHBIX. Tabnuna. OCHOBHEIE ) A—
HHTErPATHHOTO TeopeMbI (P EPEeHITHATEHOTO HCUUCIECHHS: TeopeMa ) )
B — TTex.10-15 ®epma, Teopema Posist, Teopema vJIarpaHn(a, teopema Ko, 20 20 |« OCHOBEI
npaswio Jlonurais, popmyna Ternopa. PaBHomepHast T hepCHIHATEHOTO
HENPEPBIBHOCTD. N
OcHOBHI HHTETrpaNbHOTO HcuucieHus. [lepBoobpazHast.
Heonpenenennsrit unterpan. Cpoiictsa. Metoabl
WHTETPUPOBAHUSI. 10 KoIIoKBIyM
OcHogbl nuddepeHnmranbHOro ucurcieHus. [lonatus
npou3BoaHas, auddeperiman, quphepeHInpPyeMoCTh
¢ynkimm. CBoiicTBa mpon3BoAHbIX. Tabnuma. Texauka
Mp.14-20 |BBIMHCICHNSA NPOU3BOAHBIX. PackpriTne HeonpeeneHHOCTEH 28
¢ noMotnkto nmpaswuia Jlonurans, Gopmyia Teiinopa.
OCHOBBI HHTETpaTBHOTO HcuucieHus. [lepBooOpazHasi.
Heonpenenennslii uarerpan. Cpolictea. MeTonbl
UHTErNUNORAHUY. TeXHWKA REIUUCIEHWY UHTErnana
CamocrosTebHOE U3yUYeHHEe MaTepuala;: MmoJIr0TOBKa K
Cam MPAKTHYECKOM 3aHITUSM, K KOJUIOKBHYMY, KOHTPOJIBHOU 50
pabote, Bemonaenne NJ13 Ne 2.
[MpomexyT 0.35
ouHast
aTTecTaus
KonTposns 35,65
Hroro:; 216 100

CxeMa pacuyeTa HTOrOBOro 0aJljia: TeKyIMi pedTHHT (BCe 3aHATHUS U IPOMEXKYTOUHBIE TECThI) + Pe3yabpTaT HTOroBOro TecTa, NOIY4YEeHHAs CyMMa JeIuTcs Ha 2




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

OOpa3zoBarenbHbIC TEXHOJOTHH: WH(POPMALMOHHAS JICKIUS W TMPAKTHYECKUE 3aHATHS B
dopme mpaKTHKyMa.

CamocrosTenbHass ~ paboTa  CTYICHTOB  NpPEAYCMAaTPHBACT  BBINOJHEHHE  JBYX
WHIWBUIYAIIbHBIX JIOMAIIHUX 33JaHU, MOJArOTOBKY K BBIIOJHEHHIO JBYX ayJUTOPHBIX
KOHTPOJIbHBIX Pa0OT, MOATOTOBKY K KOJJIOKBHYMY, K TIPAKTUYECKAM 3aHATHSIM, K TECTUPOBAHHIO.

6. Meronnyeckue yKa3aHus M0 OCBOEHHIO U CIUTIIHHbBI

J1Jis TOTO, 9TOOBI OCBOUTH AUCIHMILTUHY HEOOXOIUMO TOCEIIATh JIEKIIUH, TaK KaK JICKIIUHU T10
«MaTreMaTH4eCcKOMY aHajiu3y» TMO3BOJAIOT JaTh CBS3aHHOE, MOCIEIOBATEIIbHOE H3JI0KEHUE
Marepuaia, COOOIIUTh CIHyIIATEeNsIM OCHOBHOE COJIEpXKAHUE TMpeAMeTa B  LIEITOCTHOM,
CHUCTEMaTU3UPOBAHHOM BUJIE.

[Tpu KOHCTIEKTUPOBAHKH JICKIIUH CTYACHTaM HEOOXOIMMO M3JIaraTh YCIBIIIAHHBIN MaTepra
KpaTKO, CBOUMH CJIOBaMHM, oOpaliiasi BHUMaHKe, Ha JIOTUKY U3JI0KEHUSI MaTepuia, apryMeHTAIHIo 1
NpUBOANMBIEC TpuMephl. HE00X01MMO BBIICTATH BaXKHBIE MECTa B CBOMX 3amucsaX. Eciu HEMOHSATHBI
KakKue-11M00 MOMEHTBI, HEOOXO0IMMO 3alMChIBaTh CBOM BOIIPOCHI, ITOCTApaThCs HAUTH OTBET HA HUX
CaMOCTOSTENIbHO. Eclii caMOCTOSTENbHO HE YJaloCh pa3o0paThCcsi B MaTepualie, BIOCIEICTBUU
HeoO0XoauMo MO0 Ha CIeAYIOMIeH JEeKIUH, TM00 Ha MPAKTUYECKOM 3aHATHUU WU KOHCYJIbTAIluU
00paTUTbCS K BEIyIIEMY TMPENOJaBaTeI0 3a pPa3bsCHEHUSIMH. YCIIEITHOE OCBOCHHE Kypca
MpEeANoJaraeT akTUBHOE, TBOPYECKOE Yy4yacTUE CTYJIEHTa IyTeM IUIAHOMEPHOH, MOBCEIHEBHOU
pabotsl. JICKIIMOHHBIN MaTepual clielyeT IPOCMaTPUBATh B TOT ke JeHb. Kaxas Tema umeeT CBOu
crenuuUeckue TEPMHUHBI M OINpEICICHUSA. YCBOSHHE Marepuania HEoOXOJAMMO HauyWHATh C
YCBOCHHS JTUX NOHATHHA. Ecim kakoe-muOO TMOHSATHE BBI3BIBACT 3aTPYAHCHHS, HEO0OXOIUMO
MIOCMOTPETh €ro CyTh U cojlepkanue B cioBape (HMHTepHeTe), BhIUCATh €r0 3HAYEHHE B TETPab
JUTSI TIOJITOTOBKU K 3aHATHSIM. [IpM moAroToBKe Martepuana HE0OXOIuMO oOpamaTh BHUMAaHHUC HA
TOYHOCTbH OIPEAETCHHH, MOCIe0BATETFHOCT U3YUCHHS MaTepuaa, apryMeHTaIHI0, COOCTBEHHBIE
MIPUMEPHI, aHAIN3 KOHKPETHBIX cUTyalnuid. Kaxayro Hefemo peKkoMeHayeTCss OTBOAUTh BPEeMs IS
MOBTOPEHMS MPOMJEHHOTO MaTepHalia, IpoBepssi CBOM 3HAHUS, YMEHUS U HAaBBIKH.

N3yuenne aucuumuimabl  «MaTeMaTHYeCKU — aHaIu3)»  OPEANoyiaraeT  IMOCEIICHUE
0o0y4JarmuMUCs HE TOJNBKO JEKUWH, HO U MpakTUYecKuX 3aHATHH. [IpakTudeckue 3aHATHS CO
CTyA€HTaMH TNpEeAHA3HA4YE€Hbl JUISI TPOBEPKH YCBOEHUS HMMH TEOPETHYECKOr0 MaTepuasa
JUCUUIIIMHBL. OCHOBHBIE LENU MPAKTUUYECKUX 3aHATHI: - 3aKpEeNHUTb OCHOBBI IKOHOMHYECKOM
TEOPHH; - MPOBEPUTH YPOBEHb YCBOEHHUS M MOHUMAHUS CTYJIEHTAMHU BOIIPOCOB, PACCMOTPEHHBIX HA
JEKIUAX M CaMOCTOATEIBHO MO Y4eOHOIl IuTeparype; - BOCHOIHUTH MPOOENbl B MPOMAEHHOM
TEOPETHYECKOM YacTH Kypca M OKa3aTh IMOMOIIb B €ro YCBOGHHMU. Ha MpakTHuecKuX 3aHSTHIX
pemarTcs 3aJa4l U3 pa3esioB IO OCHOBHBIM pa3zeliaM MaTeMaTU4YecKOoro aHaiusa. B mpoiecce
pELICHUs] TUMOBBIX 3aJlad PAaCKpPBIBAETCA COJAEPKAHUE Kypca, M3Y4YalOTCS OCHOBBI M CYIIHOCTh
MOHSATUN MaTeMaTUYecKoro aHanusza. Jljis KOHTPOJIs 3HAHWM, MOJYYEHHBIX B MPOLIECCE OCBOEHUS
JUCIUTIIMHBI Ha TPAKTUYECKUX 3aHATHUAX OOYyJarolIuecs BBIMOJIHSIIOT KOHTPOJIbHBIE PaOOTHI H
CHAIOT KOJUIOKBUYM.

Jis  ycmemrHoro  OCBOGHHS — Kypca — «MareMaTudeckuii — aHanm3»  HeoOxoauma
camocTosTeNnbHas paboTta. B HacTosIee BpeMsi akTyaabHBIMH CTAHOBATCS TPEOOBAHUS K JTUIHBIM
KauecTBaM COBPEMEHHOI'O CTYJEHTa — YMEHUIO CAMOCTOSITEIHHO TOMOIHITh U OOHOBJISITH 3HAHUSA,
BECTH CaMOCTOSITEJIbHBIA TTOMCK HEOOXOAMMOT0 Marepuasa, OBbITh TBOPYECKOW JIMYHOCTHIO.
CaMocToATeIbHYI0 padOTy IO OCBOCHHIO JUCIHUILTUHBI 00YJYAOIIUMCS OCYIIECTBIISIIOT C TTOMOIIBIO
KOHCIEKTOB JIEKIIUI U MPAKTUYECKUX 3aHSATHM, a TAKKE C TOMOIIBI0O OCHOBHOW M JTOMOJHUTEIBHON
JTUTEpaTyphl, PEKOMEHJOBAHHON [UIsI CaMOCTOSTENbHOM paboTel. CamocTosTenbHas ydeOHas
NEATETLHOCTh  SIBJSIETCST  HEOOXOJUMBIM  YCJIIOBHEM  yCHemHoro  oOydeHus.  MHorue
npodecCHOHANTbHBIE HABBIKUA, CIOCOOHOCTh MBICIUTH M 0000IIaTh, AENaTh BBIBOJLI U CTPOUTH
CY)XJI€HU, BBICTYNIaTh W CIYLIATh APYTHMX, — BCE ATO Pa3BUBAETCA B IPOILIECCE CAMOCTOSITEIbHOU
pabotel crynmeHToB. CamocrosiTenbHas paboTa MO OCBOCHUIO JUCHUIUIMHBI BKIIOYAeT: -



CaMOCTOSITENIbHOE H3YYEHHE pa3JeNoB; - CaMOIOJATOTOBKY (IpopabOTKy H IOBTOpPEHHE
JEKIMOHHOTO MaTepuaia U Marepuala y4eOHMKOB W Y4eOHBIX MOCOOWif); - MOATOTOBKY K
MPaKTUYECKUM  3aHSATUSIM; -  BBIIOJIHEHUWE HHJIUBUAYyaIbHBIX paboT. Pexomenayemyto
JOTIONTHUTEJIBHYIO JIUTEPAaTypy CleAyeT MpopadaTbiBaTh IOCIEe H3Yy4YEHHUS JaHHOW TEMBbI 110
y4e€OHUKY U MaTepuasaMm JIEKIHH.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Kon
KOHTPOJIMPYeMOM HaumeHoBaHue
Cemectp
KOMIIeTEeHIIUH OLICHOYHOI'0 CpeICTBA
(WjIn ee 4acTH)
1 OIIK-1 Kontponbhas pabota «OCHOBBI TEOPUH TIPEICIOBY;

WNunuBuayanbHas padota «OCHOBBI TEOPHH MIPEICIIOBY;
Kontpoisbnas padota «OcHOBHI auddhepeHIInaaIbHOTO
WCYHCITICHUS,

NunuBunyanpHas padota «OcHOBBI qudpepeHInaTbHOTO
UCYHCIICHUS,;

WuauBuayanbHas pabota «VccnenoBanue QyHKIMA 1
IIOCTPOEHUE TpaUKOBY;

Komnoksuywm;

Uroroseiii Tect no kypey yepes LT..

7.2. TunoBblie 3alaHusl WK MHBIC MaTE€pUalibl, H606X0}1HMBIC AJIA TEKYIIEro KOHTPOJIsA

7.2.1. UuauBuayaibHasi padoTa «OCHOBBI TEOPHUH MPeIeSIOBY.
Tunosble npuMepkl 3aaHMI

3n-2

3aganme 1. [lokasars, uro lim a, =a (ykasate N(g&)). @n = 1" —g
3aganme 2. BbIUUCINTH PEIeN YUCIOBOI MOCIIEI0BATEIBHOCTH:
3 4
2 8
. @B=n)? +@3+n)? . Vsn2+ Jon® +1 il
1) N 5 5 2) ; 3) lim n(Vn“+1+\Vn“-1)
=% @-n)"-@+n) A (n+ M7 -n+n? n—oo

. 1 2 3 n-1 im [ DL
g lim | —+—+—+.+—=|; 5) IIM
n—o\ b2 K2 p2 n2 n—oo( n -1

2

. lim 2X"7 +5x-3
3ananme 3. Jlokasats (Haiitn 5(¢)), uro: e s s

3ananme 4. Jloxazats uto QyHKuHMs f(X) HENpepbIBHA B TOUKE X, (HAUTH S (&))
f(x) =5x*-1x,=6.

3aganme 5. BpruuciuTh npenens yHKIUN (YHCIOBBIX MOCIEA0BATENLHOCTEH):
3 2% (x4 D)  A1r2x -3 _ In(L+sinx) X%

1) lim 7 5 : lim —————— lim ———— - 4) lim ;

x—>-1 % 4x% _5 X—4 \/; ) X—0  sin4x X—=1 |nx
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Kpurepun oneHku:
- BepHoe BemonHeHue 80%-100% 3ananuii — ot 8 10 10 6amios;
- BepHoe BeinosiHeHue 60%-79%% 3ananuii - ot 5.5 no 7.5 6amios;
- BepHoe BoinoiHeHue 40-59% 3amganuii — ot 3 10 5 6ayUIOB;
- BepHoe BeinosiHeHne MmeHee 40% 3amanmii - ot 0 10 2 6aI0B.

TeMbl MUCHLMEHHBIX paGOT

Ne ni/m Tembl
1 KonTponbhas padota «OCHOBBI TEOPUH MPEAEIOBY;

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHS

KonTponbHast pabota BkitouaeT B cedst 11 3amaHuii, AeBATh U3 KOTOPBHIX HA BBIUMCIICHUE
mpeJena, Ba Ha UCCIIeI0OBaHUE Ha HEMpephIBHOCTD (hyHKIMH. KoHTpopHAs paboTa paccuWTaHa Ha
OJIMH aCTPOHOMUYECKHUH Yac M IBaAIlaTh MHHYT HJIM JBA aKaJIEMUUYECKUX Yaca.

Kputepuu onenkmu:
- BepHoe BbinonHeHne 80%-100% 3ananuit — ot 16 g0 20 6annos;
- BepHoe BbmonHeHue 60%-79%% 3amanuii - ot 11 g0 15 6amios;
- BepHoe BbinmonHeHue 40-59% 3amanuii - ot 6 10 10 6anos;
- BepHoe BemonHeHue Mmenee 40% 3anmanuii - ot 0 10 5 6ayoB.

7.2.2. inauBuayaiabHas padora «OcHoBbI 1u(depeHIIHaTIBLHOTr0 HCHUCTEHUD.
Tunosbie NpuMepsbI 3a]aHUI

3ananme 1. Haiitu mpou3BoiHbIE CIEAYIOMNX (PYHKIMI:

X 2X° X x>
2\ ) . 1-v°
3. y=(1—t )S|nt+(t +1)arc3|nt; 4 U=—-,
v +1

5. _ COSX . 6.y L

ctgx +1 arccos X + tgx
2, X+3
tg°(—)

7. y=5 V7. 8. y = sin arccos X .

9. y=_larcsin x—2; 10. y = arcctgx® -e¥ ;
X



11. y:2arcsin6x—3ln(2x+\/1—4x2)
12. f(t)=1In (e‘t cost +e'sin t) waiitn f(0)+ f(0);
V2+x2 .

13. y = (tgx)" ™ ; 14. y = (arcctgx )",
3ananmue 2. Haiftu npou3Bo/IHbIE BTOPOTO MOPSIIKA:
1—x? +3x . .
a) y = s 6) Y = X-arcsin © x — X~ arcsin X.
1+2X" =X
3aganue 3. Haiitu npon3BoaHyto y;( U3 YPaBHEHUN:
2
X —
a) 3./y —x+/5=x; o) arctg(x2+y2):2ln(zj; gy XY o
X Xy
3ananue 4. Haiitu —y JUTSL TTApaMETPUICCKH 3aTaHHBIX (DYHKIIUN:
. _ a2t
X =asin t —cost, X=3t"—e",
a o 0)
y =acost +sin t y=t+e”.
2
3apanue 5. Hatitn ——-.
dx?
=In{1-t>)
a) ctg(x —y)=xy, 6 17 ( )
X = arctgt +1.

3aganue 6. HarucaTh ypaBHEHUs KacaTeIbHOM U HOpMaJH K KpUBOH Y = (X +5 ) /4 —X B TOUKE
(3;8).

. 7
3ananme 7. Hanucate Belpakenue 1 auddepennunana pynkuun Y = cth* (sm x> )+ (X2 - 1) .
3aganue 8. Berancnute NpuOIMKEHHO:

a) Y=+/1+2X nmpu Xx=-0,03; 6) C0S89°.

Kputepuu onenkmu:
- BepHoe BoinonHeHue 80%-100% 3ananuii — ot 8 mo 10 Gamios;
- BepHoe BemoiHeHue 60%-79%% 3ananwmii - ot 5.5 10 7.5 6amwos;
- BepHoe BbinonHeHune 40-59% 3ananuii — ot 3 10 5 6aoB;
- BepHOoe BeimosiHeHne MmeHee 40% 3amanwii - ot 0 10 2 6aI0B.

Ne i/m Tembl
1 KonrtposbHas pabora «OcHOBbI JU(HepeHIINATLHOI0 HCUUCICHUSD)

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

KouTtponbHast pabora Bkitoyaer B cebst 5 3amanuii. B mepBom 3amanuu TpeOyercs
BBIYUCIUTh TMPOU3BOJHBIE CIIOKHBIX (YHKIMHA, B TOM YHCIE U IOKa3aTelbHO CTerneHHOW. Bo
BTOPOM 3a/IaHHe TPeOyeTCsl COCTaBUTh YPAaBHEHHs KacaTeIbHON M HOPMalIM K KPUBOW B 3aJaHHOU
Touke. B TpeTbeM 3ajjaHuu TpeOyeTcsl BHIYUCIUTE NPUOIMKEHHOE 3HaYeHHe (PYHKIIUHU B 331aHHOU
TOYKE C TMoMolpl0 auddepeHunana. B yerBeproM M NATOM 3ajaHUsIX TpedyeTcss HaWTu
pOM3BOJIHBIE (DYHKIMH, 3a/laHHBIX MapaMeTpu4ecku U HesBHO. KoHTposbHas paboTa paccuuTaHa
Ha OJJUH aCTPOHOMHWYECKHH 4ac U JBaJlaTh MUHYT WU ABa aKaJIEMUYCCKUX Yaca.

Kputepun onenkmn:



- BepHoe BbmonHeHne 80%-100% 3amanuit — ot 16 g0 20 6amios;
- BepHoe BeinosiHeHue 60%-79%% 3ananuii - ot 11 10 15 6anos;
- BepHoe BbinonHeHue 40-59% 3amanuii - ot 6 10 10 6amwios;

- BepHoe BeinosiHeHune MmeHee 40% 3amanmii - ot 0 10 5 6aIoB.

7.2.3. AnauBuayaabHas padora «McciaenoBanue pyHKIuii 1 mocTpoeHne rpagpukony.

TunoBble NpuMepbI 3aJAHUI
3ananue 1. Haiitn HanGonpre n HauMeHbInne 3HadeHust Gyskmun y = (2x —1)°(2x —3)° Ha
otpeske [1;3].

3ananmue 2. MccrnenoBaTh GYHKIIMH B IOCTPOUTH TPAPUKH:
2x° —3x? —2x+1

a)y = (2x—1)*(2x - 3)*; 0)y=x"(x-8); 6)y= 1_352
4x
0)v = B x+3_
) _(5“1)2- > (x+1)2.e)y_|n x 3.9fc)y=x+arctgx
Zy_ x_2 )

Kputepuu onenkmu:
- BepHoe BeinosiHeHune 80%-100% 3ananwmii — ot 8 no 10 6amios;
- BepHoe BeinosiHeHue 60%-79%% 3ananuii - ot 5.5 no 7.5 6amios;
- BepHoe BoinoiHenue 40-59% 3amganuii — ot 3 10 5 6ayIOB;
- BepHOe BbInosiHeHne MeHee 40% 3amanmii - ot 0 10 2 6aIoB.

7.2.4. Ko/L10KBUYM
Bonpocs! k KOJIOKBUYMY

1. Hucnosele nocnenoBaTenbHOCTH. [IpUBECTH PUMEPHI.

2. Omnpenenenne npeena nocieq0BaTeIbHOCTH.

3. [lonsATHE OrpaHUYEHHON NEPEMEHHOM.

4. [TonsATHE OECKOHEYHO MaJIOl epEMEHHOM

S. [TonsiTue 6eckoHEeYHO OONBIION TEPEMEHHOIA.

6. CBolicTBa IIpeENoB.

7. OCHOBHBIE TEOPEMBI O TIpeIeTiax.

8. Apudmernueckue 1eficTBUS HaJl IEPEMEHHBIMH BETMUYUHAMU

9. Oco0Opble ciryyau IpeiesioB HEOPeIeICHHOCTH.

10.  MoHOTOHHAas MOCJIEI0BAaTENILHOCTD U €€ MpeJie.

11. Ywucnoe

12.  Tlpenen QpyHKIINH « Ha S3BIKE ITOCIEAOBATEILHOCTE» U HA <GI3BIKE £ U O ».
13.  T'eomeTpudeckoe TOJKOBaHHUE OMpeAeICHUs peaena QyHKII.

14.  CpaBHeHue OECKOHEYHO MaJIBIX U OECKOHEUHO OOJBIIHX.

15.  HempepbiBHOCTh (YHKIIMU B TOUKE U HA MHOXKECTBE.

16.  HemnpepbIBHOCTb HEKOTOPBIX dJIEMEHTAPHBIX (PYHKIUI

17. Toukwu pa3psiBa. [Ipumepsl.

18. CaoiictBa HenpepbIBHBIX (pyHKIMNA. Teopema 1 boabiano-Komm

19. CgoiicTBa HenpepbIBHBIX (yHKIU. Teopema 2 bonbiiano-Komm

20. CoiicTBa HenpepbIBHBIX (yHKIMNA. Teopemsl Beitepmrpacca.

21. Cy1iecTBOBaHUE U HETIPEPHIBHOCTH 00paTHON (YHKIIUU

22.  Hcnonb3oBaHuE HEMPEPHIBHOCTH (PYHKIIUU MPH BHIUMCICHUH TIPEIENIOB.
23. Onpenenenne Npou3BOIHOM. ['€OMETPUYECKUIT 1 MEXaHUYECKUIA CMBICIT TPOU3BOIHOM.

24.  3aBUCHMMOCTH MEXIY HEMPEPHIBHOCTHIO U nudepeHmpyeMocTsio pyHKINN.
25. Cxema BpIYMCIICHHS TTPOM3BOHON. OCHOBHBIE MpaBmiia qudpepeHnpoBaHus.



26.  Ilpou3BonHBIE CIIOKHOW U 0OpaTHOM (PYHKITHIA.

27.  Ilpow3BojHBIC OCHOBHBIX YJIEMEHTAPHBIX ()YHKIIHA.

28.  IlpousBomHas pyHKIUH, 3aJaHHOHN MMapaMETPUIECKH.

29.  uddepennman dyakauu. [IpubamkeHHbIC BRIYUCICHHS C TOMOIIBI0 quddepennmana.
30.  Tlonarue nmpou3BOAHOM BhICIIETO MOpsAaKa. JuddepeHiuanbl BEICIINX TOPSIKOB.

31. OcHoBHbIe TeopeMbl nuddeperimanbsHoro ucurncienus. [Ipasuno Jlomurans.

32.  Bospacranue u yobiBanue QyHKIMH. DKCTpeMyM (PYHKIHH, HEOOXOIMMOE B JOCTATOYHOE
YCIIOBHS CYIIIECTBOBAHHS.

33.  HawubGomnbliee n HauMeHblIee 3HaYeHNUS (YHKIIMU Ha OTPE3KE.

34.  HanpasneHnue BoIyKJIOCTH rpaduka GyHKIuU. Touku neperuoa.

35.  Acumnrotsl rpaduka GyHKIHH.

36. O6m1as cxema uccineaoBaHus (QYHKIIMN U TOCTPOCHHE UX TPaPUKOB.

37.  Tlonsarue nudpdepennuana GyHKIUN.

38.  Ilpumenenue nuddepeHiuana B mpuOIMKECHHBIX BEIYUCICHUSIX.

Kputepuu onenkmu:
- BepHoe BeinosiHeHne 80%-100% 3ananwnii — ot 24 1o 30 6ayoB;
- BepHoe BoinoiaHeHne 60%-79%% 3anannii - ot 16 10 23 Gaios;
- BepHoe BeinosiHeHue 40-59% 3amannii — ot 9 10 15 6amios;
- BepHoe BbinoaHeHue menee 40% 3ananuii - ot 0 1o 8 6ayios.

7.2.5. Tect nTOroBolii Mo Kypcy «MaremMaTnuecKuii anajans1y»
(HauMeHOBaHUE OYEHOUHO20 CPeICmEa)

Tunosoii(bie) mpuMep(bl) 3a7aHusI (M)

(n+2)2-(n—2)%2

3HaquI/Ie npeaciia YHCIJIOBOU IIOCJICAOBATCIBbHOCTHU llm . paBHO:
n-ow (n+3)2
-2
3
2

0

lim (\/n2 —3n+2 —n).

3HayeHue npejiesia YucaoBOM MoCae0BaTeIbHOCTH " >~
2,5
0,5

-1,5
2

paBHO:



2

(DYHKI_II/IH Y = X" B OKpPECTHOCTHU OECKOHEUYHOCTH SBIISETCS:

OECKOHEYHO MaJION BEIMYMHON
OEeCKOHEYHO OOJIBIION BEJIMUYUHON
HU T€M, HU JIPYyTUM

X

——
OyHKIMSA X" +1 B okpectHOCTH HyIs ABIACTCS:
0ECKOHEUHO MaJIOH BETUYMHOMN

0ECKOHEYHO OOJIBIION BETMYNHON

HU TE€M, HU JAPYTUM

lim@

ITo TeopeMe o mpezeie gacTaoro *% V(¥) papen:

(lim u(x))v(x,) - (%) (Him ()

v? (%)

lim u(x)
a0
limv(x)

TR

A : .
—.1ae A=limu(x)aB =limv(x)
B T Sl KOHEUHbIe Ipe/essl U B£0

u(x,)
V()
lim %
3navenue npegena **¢ X paBHO:
0
1
e
o0
!
lim(1+x)*
3HaueHHe Tpesiena 0 paBHO:
0
1
e
(e8]
sin 6x

lim
Borauciute *2? 2x | OTBET BBEIUTE IEIBIM YHCIOM (ECIIH YHCI0 OTPHIATEILHOE, C YKa3aHHEeM
3HaKa - 6e3 mpobena):
+3

3




[TpousBogHas GyHKIMKM y = X Sin X paBHa:
sinx —xcosx
sinx +xcosx
cos x
X+ xcosx

2 -
=Xx"+4+SINX BTOUKE X, =TT
[pousBoaHas HyHKIUM Y 0

paBHa:
m?—1

2w+ 1

2 —1

21

BreraucnuTh npon3BoAHY0 QYHKIIUN Y= 1442x -3 B TOUKE Xo= 26. OTBET BBEIUTE LIEIBIM
YHUCIIOM (©CJIH YUCJIO OTPHUIATEIILHOE, C YKa3aHHEM 3HaKa - 0e3 mpoberna):
+2
2

o x—2
HaI/I,I[I/ITe 3HAYCHHC X, IIPHU KOTOPOM IIPOU3BOJHAA Q)YHKHI/II/I Y = —~ paBHa 0. OtBeT BBCAUTC
X

IEJTBIM YHCIIOM (€CITM YHCII0 OTPUIIATENIBHOE, ¢ YKa3aHWEM 3HaKa - 0e3 mpobena):
+4
4

o x+2
HaI/I,I[I/ITe 3HAYCHHUE X, ITPU KOTOPOM IIPONU3BOIHAA (I)YHKI_II/II/I Y = — - paBHa 0. OtBeT BBCIUTEC
X

ICJIbIM YHUCIIOM (CCJ'II/I YUCJIO OTPUHATCIIBHOC, C YKA3dHUCM 3HAKa - 663 Hp06eJ1a):
4

Ecnu QyHKIUS B TOUKE @ MIMEET KOHEYHYIO IPOU3BOHYIO0, TO YPAaBHEHHE KACATEIbHOW UMEET BUJL:
y=fla)-f'(a)x-a)
1
v=f(a)+ x—a
y=r(a @ (x-a)
y=fla)+f'(a)x+a)
1
v=f(a)- x—a
y=r(a 7@ (x—a)
y=fla)+ f(a)x-a)
y=fa)+fla)x-a)

VYcTaHOBHTE COOTBETCTBUE MEKIY (PYHKUIMAMU U UX TPOU3BOTHBIMHU:
y=a-V =alna
‘ 1

y = logax---“ xlna
, 1

y=—>73

y = tg X--- COs™ X




y =
y = arcsin X--- 1-x°
l' — ]
y = arcctg X--- I+x°
R .
[TpousBogHas GyHKIHM > — e paBHa:
2x-e*+x e~
2x-e*
2x-e" —x"-e”
2x+e"
2x-e" +x-¢"
Iponssoas pyrkipu. — S 8x paBHa:
8sin8x
3Ccosdx
cos8x
—8cosBx
1
—Cos8x
8
1
——COos8x
8

Haiiaute yrioBoit koo uIMenT KacaTenbHoi K rpaduky QYHKIMH y = X2+ 2X - 4B Touke Xo= -1.
OTBet BBEJMTE LEJIBIM YHCIIOM (€CIIM YUCIIO0 OTPULIATENIbHOE, C YKa3aHHEeM 3Haka - 0e3
npo0Oena):

0

Inx
1_1'=_

[TpousBoHas GpyHKIIUMH ’ X paBHa:
1+Inx

=
¥

X
1+Inx

X

— |

[ =]

—

—Inx
-

HaiiTi BTOpYI0 pou3BoIHYIO QYHKIMH Yy = 2arctg X B Touke Xo= 1. OTBET BBEIUTE LIEJBIM YUCIOM
(ecyu 9MCIIO OTPHUIIATENIEHOE, C YKa3aHHWEM 3HaKa - 0e3 mpodena):

-1



Kakum ycioBueM st auddepeHIHpyeMOCTH (PYHKIIMH SIBIISICTCS HEPEPHIBHOCTD:
Heo0Oxoaumeim

JloctaTouHbIM
Heo0XxoauMbIM B TOCTaTOYHBIM

[TpousBoanas ¢pyukuu y = InxIgx —Inalog, x pasna:
2Inx 2lna

xIn10 a
2Inx  2Inx
xIn10 X
2In10 2Ina
xInx X
2Inx 1
xIn10 x
Eom &4V =4 - Ax+ oAx) - Ax :, To nuddepeHiman 3To:
A
A- Ax
o Ax)
o(Ax) - Ax

Huddepenunany pynkuuu y=f(X) B Touke X=Xo Ha OCHOBAaHUH '€OMETPUIECKOIO CMBICIIA
COOTBETCTBYET OTPE30K:

x)

b Q\E‘J\

X Hytax
AB
AC
BC
BD
CD

Ecnu ¢pynkuus nuddepenunpyema B TOUKE Xo, TO B TOUKE X0 PyHKLIUSA OyaeT:
UMETH pa3pbiB

HUMETh KCTPEMYM

BBITTYKJIOCTh rpaduka

UMETh MPOU3BOAHYIO

0OECKOHEUHO MaJIOH BETMUMHON

Juddepenmman y=x"-1 (YHKITUY paBeH:
(2x —1)dx
xdx

2xax



dx

.
(x> — 1)k
¥k
x3(x%+4)
OyHKIMUA Y = — .z ABieTcs:
YEeTHOU
HEYETHOU

HE SABJISACTCS HM YSTHOM, HU HEUECTHOH

MePUOINYECKOMN

OyHKINA Y = s SIBIISICTCS:
YHRIMA Y = =~ )

YeTHOU

HEYETHOH

HC ABJISICTCA HU quHOﬁ, HHU HEYETHOM

MePUOINYECKOMN

Oyuknus y = x6+2x2+1ﬂBnﬂeTCﬂ'
YHKOMA Y = x(1+3x2) )

YeTHOH

HEYeTHOU

HE SBJISCTCS HH YSTHOM, HU HCUSTHOM
[IEPUOIUYECKON

I'paduk pyrximu y = Vx — 3 monyden u3 rpaduka GyHKIHE Y = v/X CABUTOM BIOJb!
ocu OX Ha 3 ex. BIpaBo

ocu OX Ha 3 en. BiIeBO

ocu OV Ha 3 en. BBepX

ocu OY Ha 3 en. BHU3

I'paduk ynkuuu y = sin (x — g) noJiydeH u3 rpaduka QyHKIUN Y = Sin X CABUTOM BIOJb:
ocu OX Ha 1/2 BrpaBo

ocu OX Ha /2 BIIEBO

ocu OV Ha 1/2 BBepx

ocu OV Ha /2 BHU3

vy . X
Haumenbmmii nepuos GyHKIUUy = sin - PaBeH:

47t
T
2n
/2



2
2x-1
Acumnroramu rpaduka GyHKUHH Y = ( 12 ) SBJIIOTCS TIPSIMBIE:
M y=4
M x=-2
O y=x—1
O y=1

Haumenbiee 3HaueHne GyHKIus ¥ = x* +x° Ha otpeske [-1;2] nocTuraer B TOUKax:
O x=—:
3

M x=0
M x=-1
O x=2

7.3. OueHouHble CpeACTBA JAJs1 MNPOMEKYTOYHOHl AaTTeCTAllMM 1O MTOraM OCBOEHHS
AUCHHUILIHHBI

7.3.1. Bonpochl K IPOMEKYTOYHOM aTTeCTALNH

Cemectp 1
Ne n/m Bonpockl Kk 3k3aMeHy
1. ITonsiTe MHOXECTBA. BepxHHE ¥ HUKHHME IPaHU MHOXKECTBA.
2. | YucnoBsle MHOXecTBa. Omepammu Ha MHOXecTBE. HenmpepbIBHOCTP MHOXKECTBA

BCIICCTBCHHBIX YHCCII B CMBICJIC KaHTopa

Omnpenenenne QyHKIUU.

CrniocoOblI 3a1aHust PYHKITMH.

IToHATHS O YETHOCTH 1 HCYCTHOCTH, ICPUOANIHOCTH.

Komnozunus pyHKImii.

OCHOBHBIE 3JIEMEHTapHbIe (PYHKINH.

3
4
5.
6. OO6patHas GyHKIHS.
7
8
9

YucaoBeIe ITOCAEA0BATEILHOCTH.

10. | Ilpexen mocnenoBaTeIbHOCTH.

11. | IloHsiTHE OrpaHUYEeHHON EPEMEHHOM.

12. | [onsTHe OECKOHEYHO MAJIOW IMePEMEHHON

13. | [NonsTHe GeCKOHEYHO OOJIBIION MTEPEMEHHOM.

14. | Onpenenenue npenaena Ha OECKOHEYHOCTH.

15. | CpoiicTBa npeesnos.

16. | OcHOBHBIE TEOPEMBI O IIpeeax.

17. | Apudmerndeckue NeicTBUS HAJl IEPEMEHHBIMH BETMYMHAMHU

18. | Ocobble ciydan npeesoB, HEONPEeIEHHOCTH.

19. MoHOTOHHAs MOCIEI0BATEILHOCTE U €€ pCaciI.

20. | Yucro e.

21. | Ilpenen ¢pynkuuu. Onpenenenus no Komm u no Ieiixe.

22. | OnpeneneHne YSKBUBAICHTHBIX OECKOHEYHO MaJIbIX.

23. | CpaBHeHHE OECKOHEYHO MAJIBIX U OECKOHEUHO OOJIBIIHX.

24. | HenpepbIBHOCTh (DYHKITUU B TOUKE.

25. | HenpepbIBHOCTH (DYHKITMHM HA MHOXKECTBE.




26.

HenpepbIBHOCTE HEKOTOPBIX 3JIEMEHTAPHBIX (PYHKITHIMA

27. | Touku pazpsiBa. [Ipumepsl.

28. | CpoiictBa HenpepbIBHBIX pyHkIui. Teopema 1 bonbmano-Komm.

29. | CpoiictBa HenpepbiBHBIX (yHKIMNA. Teopema 2 bonpuano-Kormm.

30. | CroiicTBa HenpepbIBHBIX GyHKIUN. Teopembr 1 Beliepmrpacca.

31. | CoiictBa HenpepbIBHBIX pyHKIMiA. Teopemsbl 2 Beiiepmpacca.

32. | llonarue o paBHOMEPHOI HEMPEPHIBHOCTH (YHKIIUH.

33. | CymecTBoBaHKE W HEMPEPHIBHOCTh OOPATHOM (DYHKITUH.

34. | Ucnonp3oBaHne HEMPEPHIBHOCTH (DYHKIIMHU MPHU BHIYHCICHUH TIPEIEIIOB.

35. | lN'unepbonuveckue GyHKIMHM U UX CBOMCTBA.

36. | 3amauun, npUBOISIINE K TOHSTHIO IPOU3BOAHOM.

37. | OnpeneneHue NpoOrU3BOIHOM.

38. | MexaHW4YeCKHii 1 SKOHOMUYECKHUIA CMBICI IIPOU3BOTHOM.

39. | 'eomerpuueckuii CMBICT IPOU3BOJHOM.

40. | BeruucneHue npou3BOJHBIX MPOCTEHIINX SJI€MEHTAPHBIX (DYHKIIHIA.

41. | IlpaBuna BeIYMCIIEHUS IPOU3BOJHBIX.

42. | CBa3b MKy HEMPEPHIBHOCTHIO U AU HEPEHIUPYEMOCTHIO (DYHKITHH.

43. | IIpon3BoaHasi KOMIIO3UIMH ()YHKIIHHA.

44. | IuddepennupoBanue GyHKIHIA, 3aJaHHBIX TapaMETPUUECKU.

45. | Ilpon3BoaHbBIE BBICIIUX MOPSIKOB.

46. | Coaka dopmyin qudhepeHIUPOBAHHUS.

47. | Onpenenenue nuddepennnana GyHKIUU.

48. | 'eomerpuueckuii cMpica nuddepennmana GyHKINH.

49. | MuBapuantHocTh Gopmbl quddepennmana GyHKIUU.

50. | IIpuGnmxeHHBIC BEIYUCIICHHS ¢ TOMOIIBIO auddepenmmaa.

51. | duddepenimansl BbICIIMX TOPSIKOB.

52. | OcHOBHBIE TeOpeMBbl U epeHIaabHoro ncuncinenus. Teopema depma

53. | OcHoBHBIE TeOpeMBbl JuddepeHIaabHoro ncunciaenus. Teopema Poms.

54. | OcHoBHbIE TeopeMbl U dhepeHImanpHOro ucurcienus. Teopema Jlarpamxka

55. | OcHoBHBIE TeOpeMbl U depeHianbHoro ucunciaeHus. Teopema Komm.

56. | IIpasuio Jlomuras.

57. | PackpbITHe HeolpeIeIeHHOCTEH ¢ TOMOIIbIO MpaBuiia Jlonurans.

58. | ®opwmyia Teitopa.

59. | Ilpumepbl TpenCTaBICHHUS DIIEMEHTAPHBIX (YHKIWHA MHOTOWIEHOM C ITOMOIIBIO
¢bopmyssl MakiiopeHa

60. | Ocrarounsiii wieH ¢popmyisl Telnopa B popme Jlarpanxa.

61. | HeoOxoaumple B TOCTaTOUHBIE YCIOBHUS TOCTOSTHCTBA (DYHKITHH.

62. | HeoOXxonnMBbIe M TOCTATOYHBIE YCIOBHS BO3pacTaHusl (QYHKIMH B IIMPOKOM CMBICTIE.

63. | Onpenenenue TOKaATHHOTO YKCTpeMyMa G YHKITHH.

64. | HeoOxonmMoe U TOCTaTOYHOE YCIIOBHSI CYIIECTBOBAHUS SKCTPEMYyMA.

65. | MccnenoBanue (yHKIIMH C TIOMOIIBIO BTOPOM MMPOU3BOTHOM

66. | Beruncienne HauOoJIBIIEr0 U HAMMEHBILETO 3HAUYCHUH (DYHKIIMU Ha OTPE3Ke.

67. | HampaBiieHue BOTHYTOCTH W TOYKH Ieperuoa.

68. | AcUMITOTHI KPUBOM

69. | [Ipumenenne auddepeHIINATEHOTO HCYUCICHUS K HCCICOBAHUIO (QYHKIHHA U
MOCTPOSHHIO IPa(hUKOB.

70. | IlepBooOpaznas. Heonpenenennsiii naTerpan. CoiicTBa. Tabiuiia HHTETpHPOBAHNSI.




7.3.2. Kputepuu 4 HOPMbI OLEHKH

Cemectp

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKH

DK3amMmeH (1o
HAKOMUTEILHOMY
pEUTHHTY)

«OTJIMYHO»

Ot 85 o 100 6asuIoB.

«XOopouIo»

Ot 70 no 84 Gayos.

«YJOBJIETBOPUTEIILHO»

Ot 55 10 69 6aymos.

«HEYOOBJICTBOPUTECIILHO)

Meunee 55 6asios.




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. O0si3aTesibHAA JIUTEpPATYpa

Tun (yueOHHK,

yueOHoe Kosun4yecTBo B
Ne ABTOpBI, nocodoue, yueoHo- I'on HAY4YHOM
3arsiaBue (3aroJjioBoK)
n/n COCTABUTEJIH MeToAnYecKoe U3JaHUs oudamorexe /
nocoomue, HaunmenoBanue 95C
NPaKTHKYM, JP.)
1 bynaes B./1., Marematnueckuii ananu3: @yHKIUU OJHON IEPEMEHHOM: YyeOHukK 2021 SBbC «JIaHbY»
SIkyocon M. 4. [yueonuk]/ B.JI. Bynaes, M.. Slky6con-CaHkT-
[TetepOypr: Jlanp, 2021.-544 c. un. - (YueOHUKH 11
By30B. CneninansHas aureparypa). ISBN 978-5-8114-
1186. - TekcT : AIeKTPOHHBIN.
URL: https://e.lanbook.com/book/168378
2 | Topnau b. A. Matematuueckuit ananus : yueOHoe mocodue / b. A. | YuebHoe mocobue 2021 OBC «Jlanb»
['opnau. - Cankr-IlerepOypr : Jlanp, 2021. - 600 c. : ui. -
(YueOnuku s By30B. CnenuanbHas nuteparypa). - URL:
https://e.lanbook.com/book/168477 (mata oOpatieHus:
30.11.2021). - Pexum  gocTyma:  DJIEKTPOHHO-
oubmoteuynas cucrema "Jlanp". - ISBN 978-5-8114-1428-
4. - Teker : 3JIEKTPOHHBIN.
URL: https://e.lanbook.com/book/168477
3 | Spuesa E. I1. MaremaTtnueckuii aHanus : y4ye0. mocobue / [aBT.- | YueOHOe mocobue 2017 3BC "IPRbooks"
coct. E. I1. Spuesa]. - CtaBpomnons : CKOVY, 2017. - 265 c.
- URL: http://www.iprbookshop.ru/83227.html. - Pexum
noctyna: Iudposoit oOpazoBarensHblii  pecypc IPR
SMART. - TekcT : 2NeKTPOHHBIMH.
4 | I'.'M. ®OuxTeHrobIy OCHOBBI MaTEeMaTUYECKOTO aHanNM3a : yuyeOHuK. [B 2 | YueOHuk 2022 3BC «Jlaub»

4.l Y. 1/ T. M. ®uxtenronsu. - U3xa. 14-e, crep. - CaHkT-
[TerepOypr : Jlans, 2022. - 440 c. : un. - (Y4eOHHUKHU IS
BY30B. CrnennanbpHas JUTEpPaATypa). - URL:



https://e.lanbook.com/book/168378
https://e.lanbook.com/book/168477

Tun (y4eOHMK,
yueOHOe KoanuectBo B
Ne ABTOpBI, nocodue, yue0HO- I'on HAY4YHOM
3ar;iiaBue (3aroJi0BOK)
n/n COCTABUTEJIH MeTOANYeCcKoe U3/1aHUA ouodamorexe /
nocodue, HaumenoBanue IbC
NPaKTHKYM, JP.)
https://e.lanbook.com/book/184192  (mara  oOpamieHus:
10.11.2021). - Pexum  gocryma:  DIEKTPOHHO-
oubmmoreuynas cucrema "Jlanp". - ISBN 978-5-8114-9104-
9. - Texker : 3IIEKTPOHHBIM.
URL: https://e.lanbook.com/book/184192
8.2. JlonosiHMTEIbHAS JIUTEPATYPA
Tun (yueOHuK, yueOHOE KO'HH%CTEO B
Neo ABTOpBI, nocoodue, yue0Ho- T'on HayHHou
n/n COCTABUTEJH 3araague (3aro1080K) MeTOIMYecKoe mocodoue, | M3AaAHUA Oubamorexe /
HPAKTHKYM, IP.) HaumenoBanue
IbC
1 | bepman I'.H. COopHUK 3a/1a4 10 KypCy MaTeMaTH4eCKOro YyeOHoe nocobue 2016 OBbC "Jlanp"
aHanu3a| DIeKTpOHHBIN pecypce] : yueb. mocodue / I'. H. (3aauHMK)
bepman. - Cankr-IlerepOypr : Jlans, 2016. - 492 c. : ni. -
(YueOnuku mms By30B. CrienmanbHas muteparypa). - ISBN
978-5-8114-0657-9
2 | bynaes B. /1. Maremarnueckuii aHam3 [ DJIEKTPOHHBIN pecypc] : YuebHuk 2017 ObC "Jlanp"
OYHKIMH HECKOJIBKUX MEPEeMEHHBIX : yueOHuK / B. J1.
bynaes, M. {l. SIxky6con. - Cankt-IlerepOypr : Jlans, 2017. -
456 c. : ni. - (YuebHuku 1y1s1 By30B. CnenuaabHas
matepatypa). - ISBN 978-5-8114-2595-2.
3 | Aemumosuy B.I1. COopHUK 3a/1a4 U YIIPAKHEHHH 110 MATEMaTHICCKOMY Y4eOHoe nocoowue 2017 OBC "Jlanp"
aHanu3y[ DIEeKTpOHHBIH pecypc] : yued. mocobue / b. I1. (3a/1a4HUK)
Hemunosuu. - M3xa. 19-e, ucnp. - Cankt-IlerepOypr : Jlanb,



https://e.lanbook.com/book/184192

Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

Ne ABTOpBI, nocooue, yue0Ho- I'on Haysmon
n/n COCTABUTEJIH 3araapue (3ar01080K) MeTO/IMYecKoe nocodoue, | M3AaHUA Oubamorere /
HpPAKTHEYM, Ip.) HaumeHoBaHue
IbC
2017. - 624 c. : un. - (YueOHuUKH U1 By30B. CrienuanbHast
auteparypa). - ISBN 978-5-8114-2311-8.
3anopoxer .. PykoBOICTBO K pelIeHHio 3a/1a4 0 MaTeMaTU4YeCKOMY YuebHuk 2014 OBbC "Jlanp"
aHanu3y[ DNeKTpOHHBIH pecypc] : yuebHoe nocobue / I'. U.
3anopoxer. - U3n. 8-e,crep. - Cankr-IletepOypr : Jlanb,
2014. - 461 c. : un. - (YueOuuku 11 By30B. CrienuanbHast
muteparypa). - ISBN 978-5-8114-0912-9.
4 | Kpemep H.III. Briciias maTtematuka JUisi SKOHOMHUCTOB [DIEKTPOHHBIN | YuebHoe nocodue. 2015 3bC "IPRbooks"
pecypc] : yueOnuk mis By3os / H. L. Kpemep [u np.] ; mox
pen. H. I1I. Kpemepa. - 3-e uza. - Mocksa : KOHUTU-JJAHA
, 2015. - 481 c. - (3omoroii HoHA pOCCHICKUX YICOHUKOB). -
ISBN 978-5-238-00991-9.
5 | ®uxrenrons I'M | . OCHOBBI MaTEMAaTUYECKOT0 aHAIU3a[ DIEKTPOHHBIN pecypc] | YueOHuk 2015 OBC "Jlanp"

: yaueOHukK. [B24.] Y. 1 /T". M. @uxrtenronsil. - Uza. 10-e,
ctep. - Cankr-IletepOypr : Jlans, 2015. - 448 c. : um. -
(YueOnuku nms By30B. CrienmanbHas nuteparypa). - ISBN
978-5-8114-0190-1.




8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX
i
cucTeM

1. MaremaTtrueckoe obpaszoBanmue - http://www.mathedu.ru/

2. MathTEST.ru. Marepuansl 1o MaTeMaTHKE B MOMOIIb MIKOJIBHUKY M CTYACHTY (TECTHI
mo MmaTematuke online) - http://mathtest.ru/

3. Math.ru. Maremarudeckuii caiit — https://math.ru/lib

8.4. IlepeyeHb MPOrpaMMHOIo obecnevyeHus

Ne Hanmenosamme IO PexkBU3UTHI )IOFOB?pa

n/n (nara, HOMep, CPOK JAeHCTBHUA)
Windows XP beccpounbie
Microsoft Office 13 Ne61935138 ot 28.05.2012 (6eccpoUHbIit)

8.5. Onucanne MarepHaJbLHO-TEXHMYECKOH 0a3bl, HEOOXOAMMOM AJs OCylIleCTBJIEHUSs!
00pa3oBaTeILHOIO NMPoIecca Mo JUCHMUILINHE

Jucnunmmaa  «MaremaTudeckuid  aHaiau3  1»  BXOAUT B TEOPETHUCCKUH  ITUKII
(yHIaMEHTAJIbHbIX JAUCHUIUIMH M HE TpeOyeT CIenuaIbHOro JiabopaTOpHOro 0OOOpYyIOBaHMS.
MartepuanbHoe oOecriedeHHe AUCUUIUIMHBI MpernoyiaraeT Halu4he Y4YeOHBIX ayAuTOpUM s
HpOBG[{GHI/Iﬂ JICKOUOHHBIX H HpaKTI/I‘-IeCKI/IX SaHSITI/Iﬁ C BO3MOXHOCTBHIO HUCITIOJIB30BAHUSA
MYJIBTUMEAUMHBIX CPEJICTB.

HanmeHnoBaHue 000py10BAHHBIX Y4eOHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX U

Ne Ap. 00BEKTOB 1JIsl NPOBECHUS

n/m | NpaKTHYeCKUX M J1a00paTOPHBIX 3aHATHH,
MOMEIIEeHUH JJI51 CAMOCTOATENbHOM

paboThl o0ydaoumxcs (HoMep ayAUTOPUN)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

VYuebHas ayauTopus Ais MPOBEACHUS 24 mocamounbix  MecT. Cron
1. | 3aHsaTHil JEKUMOHHOTO THUMA. YuyeOHas | yYEHUYECKHH JBYXMECTHbIN (MOHOOJIOK)-
ayoquTopus  JUIsl  NpPOBENEHus  3aHATHM | 12 wT., cTon mpenonaBarenbCKuii-1 mr. .,
CEMHHApPCKOro TUna. Y4yeOHas ayIuTopus Ui | 1ocKa ayauTOpHasi(MenoBasi)-1 mrT.
KypCOBOTO IPOEKTUPOBAHMS  (BBIIOIHEHUS
KYpCOBBbIX paboT). YueOHas ayautopus Jis
IIPOBEJEHUS TPYNIOBBIX U MHIUBUAYAJIBHBIX
KOHCYNbTalMi. Y4eOHass ayauTopust IS
IIPOBEJEHUS 3aHATUH TEKYILIET0 KOHTPOJIA U
ITPOMEKYTOUYHON aTTECTAUN.

VYuebHasg ayauTopus Ais MPOBEACHUS 44 IIOCAJOUYHBIX mecT.CTon
2. |3aHATHH JIGKIIMOHHOTO THMA. Yd4eOHas | YYCHWYECKHH JBYXMECTHBIN (MOHOOIOK) —
ayquTopus  JUIsL  NIPOBENEHUS  3aHATHM | 24 1IT., CTOJM NPENnoAaBaTeIbCKUN-2 WIT.,
CEMHHApPCKOro Tumna. YueOHas ayiuTopus Juid | cTyn-1mT., J0cka ayquTopHas (MenoBasi)-
KypPCOBOTO IPOEKTHPOBAaHMUS (BBINOJIHEHMS | | mT.

KYpCOBBIX pa0oT). YueOHas ayauTopus Jis
IIPOBEJEHUS TPYNIIOBBIX U MHIUBUAYAJIBHBIX
KOHCyNbTallui. Y4eOHass ayauTopust Jis
IIPOBEJEHUS 3aHATUH TEKYLIET0 KOHTPOJIA U
MPOMEKYTOYHOM aTTECTALIUH.

VYuebHas ayauTopus A MPOBEACHUS Cron y4yeHMYECKMH TpEXMECTHBIN
3. 3aHATUN  JICKIMOHHOTO  THMHA. Yd4eOHas | (MOHOOJIOK) - 60 IT., CTOJI



http://www.mathedu.ru/
http://mathtest.ru/

n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJA00paTOPuii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

ayIuTOpUsl s IPOBENCHUSI  3aHATUU
CEeMHUHAPCKOTo THMa. Y4yeOHas ayAuTOPHS JUIs
KYpPCOBOTO IPOEKTHUPOBAHUS  (BBIMOIHEHHUS
KYpPCOBBIX Pa0o0T). YueOHas ayauToOpus IS
MIPOBEACHUS TPYNIOBBIX U WUHAUBUIAYaJIbHBIX
KOHCYJbTallMii. Y4eOHas ayauTopus JyIs
MIPOBEACHUS 3aHATUN TEKYIIEro KOHTPOJsS U
IIPOMEKYTOUYHON aTTECTAllUU.

MpenoaaBaTeNbCKU, CTYN
MPernoAaBaTeIbCKUA, JIOCKa ayAUTOpHAS
(menoBas), kadenpa HamojgbHasA, 3KpaH
HAaBECHOM,  CTAlMOHAPHBIM  IPOEKTOP,
poLeccop, MBIILIb KOMITbIOTEpHAs
MIPOCTPAHCTBEHHAS, MYJIBT JIJIS TIPOSKTOPA

YyeOHass ayauTopusi Al MPOBEACHUS
3aHATUA  JIGKIMOHHOTO  Tuma. YyeOHad
ayIuTOpUsl AN IPOBENCHUS]  3aHATUU
CEMHHApPCKOro Tuna. YueOHas ayiuTopus JUis
KYpPCOBOTO TIPOEKTHUPOBAHUS (BBIMOJIHEHHUS
KYpPCOBBIX Pa0oT). YueOHas ayauToOpus IS
MPOBEACHUS TPYNIOBBIX U MUHAUBUAYaJIbHBIX
KOHCYNbTallui. Y4eOHas ayauTopus is
MPOBEACHUS 3aHATUN TEKYIIEro KOHTPOJS U
IIPOMEKYTOUYHON aTTECTAlUU.

Crosl y4eHUYECKHMH JABYXMECTHBIN
(MOHO010K) - 30 mIT., CTOJ YYEHUYECKHUI
MOHOOJIOK TPEXMECTHBIN-18 CTOJ
IIPENOAaBaTeNIbCKUM-1, CTyn
IpernoJiaBaTeabCKuii-1, qocka ayauTopHas
(menoBas)-1

Komnbrorepubiii  knacc. Ilomenienue
JUISL  CaMOCTOATENbHOM paboThl.  YdeOHas
ayIuTOpHUsl AN TPOBENCHUS]  3aHATUHU
CEMUHAPCKOT0 TUIA. Y4eOHast ayTuTOpust st
KYpPCOBOTO TPOEKTHUPOBAHUS (BBITOJIHEHHUS
KYpCOBBIX paboT). YueOHas ayautopus is
MPOBEACHUS TPYNIOBBIX U MHIAUBUIYAIbHBIX
KOHCYNbTAllMi. Y4eOHass ayauTopust s
MPOBEACHUS 3aHATUN TEKYIIEro KOHTPOJsS U
IIPOMEKYTOUYHON aTTECTAlUU.

Cron yueHnueckuii-26 wmr., cTyn-26
IIT., KOMITBIOTEP C BBIXOAOM B CETh
MHTEpHET- 16 mT.
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