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. HEJIU U 3AJAYHN JUCTIAITJIMHDbI:

LenssMu 0cBOCHMS TUCHUILIMHBI «MaTeMaTH4eCKUi aHaTIN3» SBISIOTCS — (P OPMUPOBAHHE
3HAaHWH, YMEHUN M HAaBBIKOB CTYJCHTA II0 OCHOBHBIM pa3jejlaM MAaTEMaTU4YECKOrO aHajIu3a,
(dopMHpOBaHUE MPAKTHUYECKUX YMEHHH M HABBIKOB, HEOOXOJMMBIX JJISI MPUOOPETEHHUS KBaJH-
¢bukanuu OakanaBpa IeJarorn4eckoro oopazoBaHus, (OPMUPOBAHUE KITIOUEBBIX CIIELUAIBHBIX
npOMIEHBIX KOMIETEHITUH.

3aza4yy IUCUUIUIAHBL:

- 1aTh CIIELUAIIbHBIC 3HAHUS 110 JUCLUILIMHE.

- IOCTUYb IOCTATOYHOI'O YPOBHS 3HAHUH 110 MATEMATUYECKOMY aHAJIN3Y, KaK OZJHOW U3 INIaBHBIX
JUCLUIIIIMH HENIPEPBIBHOIO aHAIN3A.

- 1aTh NIPEJCTAaBICHNE O POJIM MATEMaTHYECKOrO aHalIn3a B (JOPMUPOBAHUU HAYYHOTO MUPOBO3-
3pEHUS.

- c110co0CTBOBATh (POPMHUPOBAHHUIO Y CTYACHTOB HaBBIKOB pabOThI ¢ yueOHOM, Hay4HOU 1 Hayy-
HO-METOJUYECKOU JINTEPATYPOH.

- copMHUPOBATh y CTYJCHTOB YMEHHMsI IPUMEHEHMS anapaTa MaTeMaTU4eCKOro aHanu3a Jis
peleHus pa3audHbIX IPUKIAJHBIX 3a1a4.

I1. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII:

2.1. YuyeOHasi MUCIUIUIMHA OTHOCHUTCS K 4acTd, pOpMUPYEeMOH y4acTHUKAMH 00Opa3oBaTEIbHBIX
OTHOLLICHHUH.

2.2. JIns u3y4eHus: JaHHOW y4eOHOW AMCUUIUIMHBI (MOIYJIsl) HEOOXOAMMBI 3HAHUWS, YMECHUS U
HaBBIKH, (OPMHUPYEMBIE IPEILIECTBYIOIIMMU AUCHUIUIMHAMM :

Anrebpa, I'eomerpus, ConepkaTelbHbIE 0OCOOCHHOCTH YIIIyOJIEHHOTO OOy4YeHHs B 00-
meM oOpa3oBaHuy, IIpakTuka 1o NoIy4eHUI0 NEPBUYHBIX MPO(EeCcCHOHATbHBIX 3HAHUHN U OIbITA
npohecCuOHATBHON NeSTENbHOCTH.

2.3. Ilepedenp mocneayromux y4eOHbIX AMCLUUIUINH, A KOTOPBIX HEOOXOIUMBI 3HAHUS, yMe-
HUS ¥ HaBBIKH, (POpMUpYEMbIE TaHHOW y4eOHOM TUCIUILINHOM:

Huddepenunansubie ypaBHeHUs. Teopust GyHKIMHA NEHCTBUTENBHOTO U KOMILIEKCHOTO
nepeMeHHOro. YuciaeHHble METO/Ibl pellieHusl ypaBHEHHUH, MaTematnyeckue MOAENIu B €CTECT-
BEHHO-HAYYHOM M T'YMaHMTapHOM ucciiefoBannu, CojepikarenbHble 0COOCHHOCTH YIriTyOIeHHO-
ro o0yuyenus B obmeM obpazoBanuu, opmMupoBaHme pe3ynbTaTOB OCBOSHUS 00pa30BaTEeIbHON
nporpammMbl, COBpeMEHHbIE HaIlpaBlIeHHs pa3BUTUs Hayku, HayuHo-uccieaoBaTenbcKas Mpak-
THKA.

I1l. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMU S IMCIMITJINHBI

HCpC‘lCHL IJIAHUPYCMBIX PE3YJIbTATOB 06y‘{eHI/I$I IO JUCHUIINIIMHE, COOTHCCCHHBIX C MHAWKATO-
paMu JOCTHKECHUSA KOMHGTGHHI/Iﬁ

Komnerenuus NHaukaTopbl KOMIIETEH- Pe3yabTaThl 00yyeHus
10707
IIK-1 Croocoben wucnonb- | AAK-nkl.1: mpeoOpa3oBeiBaeT | 3Hams:
30BaTh OCHOBHEBIE IIOJIOXKeE- CTaHJAAPTHBIC MATCMATUYCCKHUC | - OIPEACICHUSI OCHOBHBLIX IMOHSITUI JHUC-

HUS (yHIaMEHTAIbHBIX H
MPUKIATHBIX Pa3leNioB Ma-
TEMATUKHU 1OJI1  PCUICHUA
TEOPETUYECKUX M TPAKTHU-
YeCKMX 3a7a4  y4eOHOTO
xapakrepa, GOpMUPYET ATy

BBIP@KEHHUS 110 OCHOBHBIM IIpa-
BHJIaM B paMKax 3amad y4deOHO-
ro Kypca, GopMHpPYeT 3TH yMe-
HUS y 00YyJarouIuxcsi B MpOIeC-
Ce pealn3aliil OCHOBHBIX U
JOIIOJTHUTCIIBHBIX IporpaMm
o0y4eHHs MaTeMaTuke Ha COOT-
BETCTBYIOIIEM YPOBHE

LUIUTHHBL;
- (QOpMYTUPOBKH OCHOBHBIX TpaBUII,
OTIPEICTSIONUX CIIOCOOBI  BBIMOJTHEHHUS
oneparuii;

- (OPMYITUPOBKH OCHOBHBIX TE€OpEeTHYE-
CKMX TTOJIOKEHHI JUCHUIIIINHBI.

ymems:

- KOHKPETHU3UPOBaTh  (HOpMyIHPOBKH




CIIOCOOHOCTh Yy  0o0y4aro-
IIUXCSl B TIpOLIECCE peaju-
3aI[ii OCHOBHBIX M JIOMOJ-
HUTEJIbHBIX IIpOrpaMMm o0y-
YEeHUS] MaTeMaTHKe Ha CO-
OTBETCTBYIOILIEM YPOBHE

NUAK-nk1.2: cTpouT, UCTIONB3YS
AHAJIOTHIO, WHTEPIPETAlnd Ma-
TEMaTHYECKNX BBIPAXCHAN B
Pa3IMYHBIX MPEIMETHBIX obiac-
TAX W MPaKTHKE B PaMKax 3a/ad
ydaeOHOTO Kypca, (opMupyer
STH YMEHHS y OOYyYaromuxcs B
Ipoliecce peanu3ald OCHOB-
HBIX U JOIOJHHUTEIBHBIX TPO-
rpaMM O0Oy4YeHUs MaTeMaTHKe
Ha COOTBETCTBYIOILIEM YPOBHE

HNAK-nk1.3: cTpout, UCTIONB3YS
aHAJIOTHIO, MaTeMaTHYECKHE
MOJENH AT KOHKPETH3MPOBAH-
HBIX OOBEKTOB [IpPYrHUX Mpen-
METHBIX 00JIaCTe! W MPAKTUKHU B
paMKax 3agad y4eOHOro Kypca,
(dbopmMupyeT 3TH yMEHHSA Y 00y-
YalIUXCA B IpoIecce peau-
3allMM OCHOBHBIX M JIOTOJIHH-
TENBHBIX MPOrpaMM OOydeHHs
MaTeMaTuke Ha COOTBETCTBYIO-
1IIeM YpOBHE

NIK-nkl.4 000CHOBEIBAET
peoOpa3oBaHys U MPUMEHEHHS
ONpEENICHUH, YTBEPKIACHUN U
npaBuil  (QyHAAMEHTANbHBIX U
TIPUKIIIHBIX Pa3liesioB MaTeMa-
THKH B paMKax 3ajad y9eOHOTO
Kypca, GOpMHPYET 3TH yMEHHs
y o0ydJaromuxcsi B Ipolecce
peaiM3alii OCHOBHBIX U JO-
HOJIHUTENBHBIX IPOrpaMM 00Yy-
YEeHUs] MaTeMaTUKe Ha COOTBET-
CTBYIOIIIEM YPOBHE

MAaTEeMATUYCCKUX ONpPEACICHUA U YT-
BEP)KICHUN B COOTBETCTBUH C Pa3Ind-
HBIMH [EJSIMH B PA3JIUNYHBIX CHTYAIHsX;
- BBINOJIHSITH BHOBb OMpEJIC/ICHHBIC IeH-
CTBUSI B COOTBETCTBHU CO CHPOPMYIHPO-
BaHHBIMU MPABUIIAMH;

- Ha4yalbHBIM OMBITOM MOCTPOCHHS HH-
TepIpeTanii MaTeMaTHUCCKUX BhIpake-
HUH B pa3IMYHBIX MPEAMETHBIX 00JIaCTIX
U TIPaKTHKE;

- TMPOBEPSTH BHINOJIHCHUE TPH3HAKOB
OCHOBHBIX IIOHATHHI [IUCLUIUIMHBL Ha
KOHKPETHBIX 00BCKTAX;

- mpeoOpa3oBhIBATH MaTEMaTUYECKHUE
0OBEKTHl B COOTBETCTBUHU C OIpEICIICH-
HBIMH 1IEJISIMHU 110 OMUCAHHBIM OMYCTH-
MBIM MPABUIIAM;

- CTpOUTHh MareMaTHYecKhe OOBEKTHI B
COOTBETCTBHU C OMNPE/ICICHHBIMU LEJs-
MU 110 ]IOHyCTI/IMI)IM HpaBI/IHaM;
Bnaoemes:

- Ha4YaJIbHBIM OIIBITOM HOCTpOCHI/ISI Ma-
TCMATUUYCCKHUX Moneneﬁ JJIs KOHerTI/I-
3UPOBaHHBIX OOBEKTOB JAPYIHX Hpea-
METHBIX 00JIaCTel U MPAKTHUKH.

IMK-2 crnocoOeH BBISIBISTH
o0I1yI0 CTPYKTYpYy Mate-
MaTUYeCKOT0 3HAHUS, OIH-
CBIBaTh B3aUMOCBSI3b MEXK-
Ny pa3jIMYHBIMHU pa3zeiiaMu
MaTeMaTuky, (GopmupyeT
3Ty CIOCOOHOCTH y 00Yy-
YapIIUXcs B IpOIEecce
peanu3ani OCHOBHBIX U
JIOTIOJTHUTETHHBIX npo-
rpaMM OOy4YeHHUs Marema-
THUKE Ha COOTBETCTBYIOIIEM
yYpOBHE

NIK-nk2.1: onpezaenser
CTPYKTYPY OCHOBHBIX OTIpejie-
JIEHUH, YTBEP)KIEHUN U IIpaBuil
(byHIaMEHTaNbHBIX M TPHUKIAM-
HBIX  Pa3/leloB  MaTeMAaTHKH,
¢dbopmupyer 3TH ymeHus y o0y-
YalOUmIUXcs B TIPOIECCE pealu-
32l OCHOBHBIX M JOTIOJIHH-
TENBHBIX MPOTPaMM OOydeHHs
MaTeMaTUKE Ha COOTBETCTBYIO-
LIEM ypPOBHE.

MNJK-nk2.2: onpenenser oduye
MTOHATHS, TPAaBUIa M YTBEPXKIe-
HUS 70 Pa3iIM4HBIX pPa3/eoB
MaTeMaTuKH, (GOPMHPYET 3TH
yMeHus y oOydaromuxcs B
MPOLIECCE peann3aluyd OCHOB-
HBIX ¥ JIOTIOJHUTEIbHBIX MPO-
rpaMM OOy4eHUsl MaTeMaTHKe
HA COOTBETCTBYIOIEM YPOBHE

3uams:

-~OCHOBHBIC TIOHATHSA, yTBep)K}IeHI/IS{, TCO-
pI/II/I 1 MCTO/JBI,

- pOJb MaT€MaTHKU B IO3HAHUM IPHUPO-
Ibl W OOIIECTBa, €€ CBSI3b C JIPYTUMHU
HayKaMH,

- OCHOBHBIE MaTeEMAaTHYECKHE MOIENH,
MIPUMEHSEMBIC B €CTCCTBEHHBIX, TYMaHH-
TapHBIX W COMANBHBIX HayKaX.

Ymems:

- IOKa3bIBaTh OCHOBHBIC YTBEPKICHHUS,

- IPUMCHSATh MaTEeMaTUYeCKHE 3HAHUS B
nporiecce penieHus yaeOHbIX 3a1ad MpH-
KJIaZHOIO Hu Me)KJII/ICHI/IHIH/IHapHOFO Xa-
pakrepa.

Braoemy:

- MAaTEMAaTUYCCKUMHU MECTOAaMU pemeHI/m
MPAKTHIECKUX H  TNpOodecCHOHATBEHBIX
3aa4 pa3IMYHBIX TPEAMETHBIX M MEX-
MPEeIMETHBIX 00JIacTel 3HAHUS.

IIK-4 cnocobeH ucmonb30-
BaTh AITOPUTMHUYECKUI
NOAXOJ TpU TOCTPOCHUU

HNIK-nk4.1 mnpeobpa3oBbIBacT
OCHOBHBIE BHUJBl MaTeMaTHYe-
CKHX Mojieliel 1 METOJI0B B CO-
OTBETCTBHH C OIPEIEICHHBIMU

3uams:

- OTIpeJIeJICHUS] OCHOBHBIX MOHATUHN

- (opMyTUPOBKH OCHOBHBIX MaTeMaTH-
YeCKHX 3aKOHOMEPHOCTEN




MaTeMaTUYECKUX MoJeiei
U METOJOB Uil PEUICHUS
TEOPETUYECKUX W TIPAKTH-
YeCKHUX 3a7a4y y4eOHOro u
UCCIICIOBATEIILCKOTO  Xa-
pakTepa, (GOpMHpYET OTY
CIIOCOOHOCTh Yy  0o0y4aro-
IIUXCSI B TIPOLIECCE peaju-
3alli¥l OCHOBHBIX W JIOTIOJI-
HUTEIBHBIX IPOTpaMM 00Yy-
YCHUsT MaTeMaTHKE Ha CO-
OTBETCTBYIOILIEM YPOBHE

LENISIMH ISl PELICHUSI TEOPETH-
YECKUX M TPAKTUYECKHX 3ajad
y4e0HOTO M HCCIIE0BaTENBCKO-
ro Xapakrepa, (QOpMHPYET 3TH
YMEHUsI y 00yJaloIuxcst B Mpo-
Liecce peanu3ald OCHOBHBIX U
JOTIOJTHUTENBHBIX IporpamMM
00y4eHHs MaTeMaTuke Ha COOT-
BETCTBYIOIIEM YPOBHE
NJK-nk4.2  uHTepHpeTUpyer
OCHOBHBIE BHIBI MaTeMaTHYe-
CKHX MOJEJIeH M METO/IOB B 3a-
JJAHHOM KOHTEKCTE B COOTBETCT-
BUU C OIPEACICHHBIMH IETSIMU
IIPU PEIICHUN TEOPETHIECKUX U
MPaKTHYECKUX 3a7a4 W HCCIIe-
JIOBAaTEIECKOTO Xapakrepa,
(dbopMupyeT 3TH yMEHHSA y 00y-
YaOUMIUXCsA B IIPOIECCE pealu-
3alMM OCHOBHBIX M JIOTOJIHH-
TENBHBIX MPOrpaMM OOydeHHs
MaTeMaTHKE Ha COOTBETCTBYIO-
1eM ypOBHE

HNJK-nk4.3 cTpour MaTeMaTu-
YEeCKUEe MOJIETH M METOIBI UIS
pCLICHUS]  TEOPETHUECKHX H
MIPaKTHYECKUX 3a/ad y4eOHOTo
U HCCIENOBATENbCKOTO Xapak-
Tepa, GOpMHUPYET ITH yMEHHS Y
o0ydJaromuxcst B Ipolecce pea-
JIM3allMK OCHOBHBIX M JOTIOJIHH-
TENBHBIX MPOrpaMM OOyYeHHs
MaTeMaTHKe Ha COOTBETCTBYIO-
IIeM YpOBHE

Ymems:

- pacro3HaBaTh CHUTYAIMIO MPUMEHEHHUS
KOHKPETHOTO METOAA PEHICHHS MaTeMa-
THUYCCKOH 3a/1auH;

- CTPOUTH MaTeMaTHYECKHE OOBEKTHI B
COOTBETCTBHH C ONpEACICHHBIMH IIETIs-
MU TI0 TOITYCTHMBIM TIPaBUIIaM;

- (opMHpOBaTH IUIAH OCYIIECTBICHHUS
pelieHsT BBIOPAaHHBIM MATEMAaTHUCCKUM
METOJIOM;

- TpeoOpa3oBBIBATH MaTEMATHYCCKHE
OOBEKTHI B COOTBETCTBHU C OIPEICIICH-
HBIMH LENSIMU 10 OMUCAHHBIM JIOITYCTH-
MBIM TIpaBUJIaM B paMKaX peIIeHUs] KOH-
KpETHOM MaTeMaTHYECKOM 3a7auH;

- OIpEeneNsiTh PAlHOHATIBHOCTD HCIOJb-
30BaHMUsI TOTO WJIM WHOTO KOHKPETHOTO
METOJa IS peIIeHUs JaHHOW MaTeMaTH-
4eCKOH 3a71auu;

- JIOKa3bIBaTh BHIMOJHEHHE chHOpMyIn-
POBAHHBIX CBONCTB IJI4  KOHKPETHBIX
00BEKTOB;

Bnaoemp.

- ONBITOM TpeoOpa3oBaHus 3aJavyHOMN
CHTyalldl B paMKaX IIPAMCHEHHS KOH-
KPETHOTO METO/Ia PEIICHUS;

- 3HAYUTCNBHBIM OIBITOM IIOCTPOCHUS
MHTEPIPETAlNi MaTeMaTHYeCKUX BBIpa-
JKEHUH B Pa3NIMIHBIX MPEAMETHBIX o0Iac-
TAX U IIPAKTHUKE,

- OIBITOM MNOCTPOCHUA MATEMATUYCCKUX
MoOZeNe JUIl KOHKPETH3UPOBaHHBIX 00B-
€KTOB JIPYTUX NpEeJAMETHBIX ob0jacTeid u
MPAKTUKH.

IIK-5 cnocobeH wLIIOCT-
pHUpOBaTh XapaKTepHbIe
4epThl MaTeMaTUKHA  pe-
3yJbTaTaMH, OTHOCSIIUMHU-
Csl K pa3IM4YHbIM HCTOpUYE-
CKUM 3TalaM ee pa3BUTHI,
ONMCHIBATh OOIIEKYIbTYp-
HOE 3HAYEHHE M MECTO Ma-
TEMaTHUKU B CHCTEME HayK,
B TOM YHCJIE B IIpOILECCE
pealM3allid OCHOBHBIX U
JIOTIOJTHUTEIIBHBIX npo-
rpaMM OOy4yeHHUs MaTrema-
THKE

HUIK-nkS5.1 nepeuucnser oc-
HOBHBIC JTaIlbl Pa3BHTHUS MaTe-
MaTHKH W OCHOBHBIC JIOCTHXKE-
HUS 3THX ITAIlOB, B TOM YHCIIEC B
mpoIecce  peam3alii  OCHOB-
HBIX M JIOTIOJIHUTEIBHBIX MPO-
rpaMM OO0y4eHHS MaTeMaTHKe.
NJIK-nk5.2 WLIOCTPUPYET
XapakTepHbIE YEepTHl MaTeMaTH-
KH, Ompeaessiomue ee oOre-
KyJIbTypHOE 3HAa4eHHE U MECTO B
CHCTEME HayK, pe3yJbTaTaMu,
OTHOCAIIMMUCS K Pa3IUYHBIM
HUCTOPUYECKHM 3TamaM ee pas-
BUTHS, B TOM 4YHCJE B IpoLEcce
peanu3ald OCHOBHBIX U JI0-
TIOJTHUTEJBHBIX MPOTrpaMM 00y-
YEeHHS MaTeMaTHKe.

NAK-nk5.3 MpeACTaBiIseT
(bparMeHTsI coepKaHUs
IIKOJIFHOTO Kypca MaTeMaTHKH
B HCTOPUYECKOM KOHTEKCTE, B
TOM YHCJIE B TPOLIECCE pean3a-
LUU OCHOBHBIX U JONOJHUTEIb-
HBIX NIPOTpaMM OOy4YeHHsI MaTe-
MAaTHKe.

3name.

OCHOBHEBIC 3TAIlbl PAa3BUTUS MaTEMATHKH
¥ OCHOBHBIE JOCTHIKEHHS OTUX JTaIIOB.
Ymemn:

COOTHOCHUTH HOBBHIC CBEIICHUS C Halpas-
JICHUEM DPa3BUTHUS MaTeMaTukd u (Gop-
MYJIUPOBaTh HOBBIE 3aJ]a4l B COOTBETCT-
BUU C 3TUMU HaNpaBICHUSIMHU.




IIK-/ cnocobeH aHanusu-
poBaTh JIOTUKY PpPa3BUTHSL
LIKOJIBHOTO Kypca MaTema-
TUKU C TOYKH 3PEHHUS CO-
BPEMEHHOIO COCTOSIHUS
3JIEMEHTapHOW U BBICIICH
MaTeMaTUKd U HCHOJb30-
BaTh PE3yJIbTaThl aHAJIN3A B
IIPOLIECCE peau3aluu Oc-
HOBHBIX M JIOTOJHUTEIb-
HBIX TIPOTpaMM OOy4YeHHS
MaTeMaTHKe

NIK-nk7.1: YCTaHABJIUBAET
COOTBETCTBHE MEXJY OCHOBHBI-
MU MOHATUSMH Pa3IUUHBIX Pa3-
JIeIOB COBPEMEHHON MaTeMaTH-
KM U UX aHAJIOTaMH B IIIKOJBHOM
Kypce MaTeMaTUKU B IIpoliecce
peanu3alyyu  JONOJHHUTEIbHBIX
IporpamMM OOy4YEeHHUs] MaTeMaTH-
Ke

NAK-nk7.2: aHamu3upyer JIo-
THUKY Pa3BUTHS COJEpKATENb-
HBIX JIMHHH IIKOJIBHOTO Kypca
MaTeMaTUKd C TOUYKU 3PEHUs
COBPEMEHHOTO COCTOSIHHUS 3JIe-
MEHTapHOM U BBICIIEH MaTeMa-
TUKH B IIpOIlecce peanu3ayu
JIOTIOJTHUTEIBbHBIX porpaMMm
00y4YCHHST MaTeMaTHKE

3namey:

- OIpEeJeNiCHUs] OCHOBHBIX IMOHATHN Ha-
Yyaj MaTEMATUYECKOIO aHalIn3a

- (OpMYyJTHPOBKH OCHOBHBIX MPABHI,
OMPENENISIONINX CIOCOOBI BBIMOIHCHUS
T€X WM WHBIX MaTeMaTHYECKUX JEHCT-
BUIM;

- (popMyIHPOBKM OCHOBHBIX TEOpETHYE-
CKHX TIOJIOKEHMH Hayaja MareMaThHye-
CKOT'O aHaJIN3a;

- OCHOBHBIC METOJBI PEIICHUS pa3ind-
HBIX KJIACCOB 3a/a4;

- JOTHYECKYIO0 CTPYKTYypy y4eOHOTo Ma-
Tepraya Mo MaTeMaTHICCKOMY aHAITU3y.

Ymemn:

- KOHKPETH3HPOBaTh  (HOPMYIHPOBKH
MaTeMaTHYCCKUX OMPENCICHUH U yT-
BEP)KACHUI B COOTBETCTBHHM C pa3jiuy-
HBIMH [EJSIMH B PA3JIHUHBIX CUTYAI[USIX;

- IIOKa3bIBaTh OCHOBHBIC YTBEP)KICHHS
MaTEMaTHYECKOT0 aHAJIN3a;

- NMPUMEHATHh 3HAHWS B TpOIIECCEe pere-
HUS y4eOHBIX 3a4ad CTaHAAPTHOTO U
HECTaHIAPTHOTO XapaKTepa;

- CTPOUTHh MaTEMAaTHYCCKUE MOJCIH Pa3-
JIMYHBIX CUTYyalUH;

Bnaoemes:

- 00OOLICHHBIMH METOJaMH PELICHHS
3aa4 pEIICHHUs YYeOHBIX 3ajad CTaH-
JAPTHOTO ¥ HECTAHIAPTHOTO XapaKTepa;

- 00OOIICHHBIMH METOJAMH PEIICHHS
MIPaKTHICCKUX 3a/1aY;

- YMCHHEM CTpPOUTh W OOOCHOBEIBATH
JOTHYECKHE CXEMBI pa3ieioB (Tem)
OIKOJIFHOTO Kypca MaTeMaTHKH C TOYKH
3peHHs BEICIICH MAaTEeMAaTHKH.

ITK-8 cnocoben ocy1iecTs-
JATh NPOPECCUOHATBHYIO
JeSTeTLHOCTH TI0 00yue-
HUIO MaTeMaTHKe B PaMKax
OCHOBHOTO U JIOTIOJHU-
TEJIbHOTO 00pa30BaHus

NJK-nk8.1 mnpuMeHseTr KoH-
HeNTyaJlbHBIE  TOJIOKEHUS |
tpeboBanus OI'OC obmero wu
CpeIHero MpoeCCHOHATHHOTO
00pa3oBaHus K IUTAHUPOBAHUIO,
MPOEKTHPOBAHUIO W OpraHm3a-
IUMU OCHOBHOIO H OOIIOJIHU-
TENBHOTO 00pa3oBaTeNLHOTO
mporiecca 1Mo MaTeMaTHKe B 00-
Pa30BATCIIBHBIX YUPCKACHUAX

NIK-nk8.2 nmpuMmeHsieT CcoBpe-
MEHHBIC TEXHOJIOTHH OGy‘{eHI/IH
U OUCHKH YYEOHBIX JIOCTHXKE-
HUH, METOIUYECKHAE 3aKOHO-
MEPHOCTH WX BBIOOpa C Y4eTOM
0COOCHHOCTEH YACTHBIX METO-
UK OOydYeHHs MaTeMaTHKe C
WCTIONB30BaHUEM  Pa3InIHBIX
OpPraHnu3alMOHHBIX YPOYHBIX H
BHEYPOYHBIX (POPM OCHOBHOTO U
JOTIOJTHUTEIHHOTO 00pa30BaHuUs

3name.

- TpeboBaHUsi 00OpPA30BATENbHBIX CTaH-
JIAPTOB, UX CTPYKTYPY U COJICPIKAHHE;

- cojJepkaHue Y4eOHBIX MpOrpamMM B
00pa3oBaTENbHBIX YUPSIKACHHUIX Pa3-
JUYHBIX THUIOB II0 HAYajaM MaTeMAaTH-
YECKOr0o aHaJIn3a;

Ymemn:
- OPUEHTHPOBATHCS B 00pa3oBaTENbHBIX
CTaHAapTaX, HAXOJIUTh HEOOXOAUMYIO

HHPOPMALIMIO C YYETOM CHEIUPHKU
IOKOJIbHBIX IMTPEIMETOB;

-pa3pabaThIBaTh JUIAKTUYCCKUEC U METO-
JUYECKUEe MaTepHAIbl IO HaYalaM Marte-
MaTHYECKOTO aHaJIn3a.

Bnaoems:

- MOAXOJaMH peanm3anud o0pa3oBa-
TEJNILHBIX MPOTPaMM IO YYeOHOMY Tpej-
METY B COOTBETCTBHH C Tpe6OBaHI/I$[MI/I
COBPEMEHHBIX 00pa30BaTEIbHBIX CTaH-
JAPTOB.

- crmoco0aMi M METOIMKON TMpakThde-
CKOW peaslu3alnu COACPKAHUS YIeOHBIX




nporpamm 0a30BBIX M 3JEKTUBHBIX Kyp-
COB II0 MaTeMaTHYECKOMY aHaJIH3y B
Pa3IMYHBIX 00pa30BaTENbHBIX YUPEXIE-

HUAX.

IV. COAEP/)KAHUE U CTPYKTYPA JUCHUIIJIMHBI

4.1. O6beM TMCUUILTUHBI U BUABI Y4eOHOH padoThl

Bua yueOHoii padoTbi Bcero CemecTpsl
4acoB
2 3 4 5 6

AyIuTOpHBIE 3aHATHUS (BCETro) 314 80 46 60 64 64
B Tom uucie: - - - - -
Jlexuuu 140 40 16 20 32 32
[Tpaktuyeckue 3ansatus (I13) 174 40 30 40 32 32
JlaGopaTtopusie padoTs (JIP)
Koncyabranun (Kouc) 8 2 1 1 2 2
CamocrosTesbHasi padoTa (Bcero) 48 8 17 11 6 6
Bun mpomexxyTodHOW aTTecTanuu (3a4eT, dK3a- 140 44 - 26 26 26
MeH), 9achl (KoHTpos) k3 | 3a40 | 5K3 | 3K3 | 3K3
Kontpoms (KO) 48 10 8 10 10 10
KonrakTHas padora (Bcero) 370 92 55 71 76 76
OO0mias TpyA0€MKOCTh Yachl 540 144 72 108 | 108 | 108

3a4€THBIE €TMHUIIBI 15 4 2 3 3 3

4.2. ConepkaHue Y4eOHOT0 MaTepHaia AUCHUILTHHBI (MOTYJIs1)

Pasznen 1. BBenenne B MaTeMaTHYeCKHH aHAJIN3

Tema 1. MHOxkecTBa. OKpEeCTHOCTh

[Tonstue «MHOXecTBO». Omepanuu Haj MHOKecTBamH. UucioBele MHOXecTBa. AOCo-
JIFOTHAS BEJIMYMHA, €€ CBOMCTBA. [ paHM YHCIIOBBIX MHOKECTB. [IOHATHE «OKPECTHOCTH.

Tema 2. UnciaoBele MoCaCa0BaTCIBHOCTH. Hpenen YHCJI0BOH MOCIEA0BATEILHOCTH

Ilonstne «mocnenoBaTenbHOCTLY. IIpenen 4ncnoBod mociaenoBaTesbHOCTH. ['eomerpu-
YeCKUI CMBICI ONpeAeeHHs Mpeesa nociae10BaTenbHOCTU. [Ipi3HaK cylecTBOBaHUS Mpeaena
nocneaoBarenbHOCTH. OCHOBHBIE TeOpeMbl O mpenenax. beckoHedHO Majble U OECKOHEUHO
OoJbIIME MTOCTIE0BATEIbHOCTH. ApU(METHUECKUE ONlepaliiy HaJl IpeaesIaMH.
Tema 3. @yHKIMS OJHON HE3aBUCUMOW ITEPEMEHHOM.

[onsarue «pynxuus». Yucnossle pynkuuu. ['paduk Gyaxun. CrnocoOsl 3aanus QyHK-
1uu. OCHOBHBIE XapaKTepuCTHKU GyHKIUH (cBoMcTBa QyHKIMil). O6paTHas ¢pyHkus. CroxHas
byHKUIMU. DneMeHTapHble (YHKIMU U UX TpadUKH.

Tewma 4. [Ipenen GpyHximun




Omnpenenenue npenena pyHkuuu. I'eomerpudeckuii cMpica npeaena Gpyaxiun. OQHOCTO-
pornue nipeaensl. [Ipenen Gpynkuu Ha 6eckoHedyHOCTH. OCHOBHBIE TEOPEMEBI O TIpenenax GyHK-
uui. [Ipu3Haku cyliecTBOBaHUS IPEAEIIOB. 3aMedaTeIbHbIE TPEIEbL.

Tema 5. HeonipeneneHHoctu

TexHuka BbrUMCIEHUS NpeaesoB. PackpbITie MaTeMaTHUYECKUX HEONIPEAEIEHHOCTEN.
Tema 6. DKBUBaJIEHTHbIE OECKOHEYHO MaJjible U OCHOBHBIE TEOPEMBI O HUX

OcHOBHBIEC CBOWCTBA 3KBUBAJICHTHBIX OCCKOHEUHO MaibIX. [IpuMeHeHne SKBUBAJIEHTHO-
CTH 0ECKOHEYHO MaJIbIX K BBIYHUCIICHUIO TPEIEIIOB.

Tema 7. HenpepbIBHOCTD (hyHKIIMIA

Yetblpe onpeneneHuss HEMpepbIBHOCTU (GYHKIMU B Touke. HempeprBHOCTH (QyHKIIMHN Ha
npomexxyTke. Touku pa3pbiBa U UX Kiaccu(uKanus.

Pazgen 2. Inddepennuanbuoe ucuncjienne QyHKIUN OHOM MepeMeHHOM
Tema 1. IIpousBogHast PyHKIUH.

3ajaun, NpUBOJALIME K MOHATHIO MPOU3BOAHON. OmnpeneneHue nNpou3BOJHOM, ee Mexa-
HUYECKUH U T€OMETPUYECKUI CMBICH (TabIuIa MPOU3BOJIHBIX). Y paBHEHHE KacaTelbHON U HOP-
Manu K KpuBoil. HempepsiBHOCTS nuddepenuupyemoit pynkuuu. [Ipon3Boanas cioxHoi u 06-
parnoii pynkmii. Jlorapudmuyeckoe nuddepeHnupoBaHme.

Tewma 2. [IpousBoanbie BricHINX MopaakoB. Juddepennman Gynkuuu.

[TonsiTHe MPOW3BOAHON BhICIIETO TIopsaka. JuddepeHnnan GyHKIIUN U €ro TeoMeTprde-
ckuii cmbica. OcHoBHBIE TeopeMbl 0 nuddepennmanax. [Ipumenenne nuddepennuana K Opu-
OmmkeHHbIM BeruucneHus. Jnddepennnanst BRICIIUX TOPSAKOB.

Tema 3. OcHOBHBIE cBOMCTBa AU PepeHInpyeMbIX HYHKIIHI.

Teopema Pomns. Teopema Komm. Teopema Jlarpanxa u ee cinencrus. [Ipasuno Jlonu-
Tasl.

Tema 4. [IpumMeHeHne MTPOU3BOIHOM K HCCIIEOBAHUIO (DYHKIIUI

MoHOoTOHHOCTH QYHKIMH. DKCTpemyMbl GpyHkinu. Hanbomnbiiee 1 HanMeHblIee 3Hayde-
HUS (QYHKIMM Ha OTpe3ke. BrImyknocTe (QyHKIMM, TOUYKM mHepernda. ACHMIITOTHI rpaduka
¢ynkunu. O61mas cxema UccieoBaHus GYHKIUHU U TOCTpOeHHE rpaduka.

Pa3nen 3. UnTerpasbHoe ucUucjieHue
Tema 1. IlepBooOpa3zHasi, HeoNpeeNeHHbIH HHTErpall.

[lepBooOpa3Has u OCHOBHBIE TeopeMbl O Hell. [loHsTHE HeonmpeneIeHHOro UHTerpaia u
ero coicTBa. IIpocreiimme mpaBuia HEONPENEIEHHOIO WHTErpupoBaHus. MHTerpupoBaHue
cIoXKHOM (yHKIMH. Tabnuiia HHTETpaJioB.

HenocpencTBeHHbIN METOJ MHTETPUPOBAHMSI, METOABI MHTETPUPOBAHUS MO YacTsIM M 3aMEHbI
IIEPEMEHHOM.

WuTerpupoBanue B Kiacce 3jeMeHTapHbIX (yHKiui. MHTerpupoBaHue HpocTeHIINX panuo-
HaJIbHBIX JpOo0ei, MpaBUIbHBIX U HENPABUIIbHBIX PALlMOHATIBHBIX ApO0EH.

Wnes merona paumoHanu3auuu. VHTerpupoBaHHE HPpPAaLMOHANIBHBIX BbIpaXXEHUH (Mppanuo-
HaJIbHOCTh OT NEPEMEHHOW WHTErpUpPOBaHUS, IPOOHO-IMHEWHAs HPPalMOHAIBLHOCTh) M IPO-
CTEHUIINX TPUTOHOMETPUYECKUX BBIPAKEHMH (YHUBEpCalbHas MOJCTAHOBKA, YACTHBIE CIydau)
METOJIOM palOHaIN3aIIH.

Tema 2. OnpeeneHHblii HHTETPaNl U €r0 MPUIOKEHUS.

3anaun, TpUBOJAIINE K MOHATHUIO OIpesieIeHHOro uHTerpana. OnpeneneHue onpeaeacH-
HOro MHTerpana. ['eomerpuueckuil U pU3NYECKHil CMBICT ONpeAEICeHHOro UHTerpaia. Murerpu-
pyemocth yrkiuu mo Pumany Ha [a,b]. HeoOxomumoe ycmoBrue uHTErpupyemMocTH. JlocraTtou-
Hoe ycioBue uurerpupyemoctu. ®opmyna Herorona-JleitGuumna.

CaolicTBa ONpeIeICHHOTO UHTETpaja. TeopeMa 0 CpeTHEM U €€ T€OMETPUUECKUI CMBICII.
[Tpocreiimye npaBuiia ONPEAEIEHHOIO HHTETPUPOBaHUA. MeTol MHTErPpUPOBAaHUS 10 YacTAM U
METO/T 3aMEHbI [IEPEMEHHOM T10]] 3HAKOM OIPEIeJICHHOI0 HHTETpaa.

Brruucnenue miomaneit miockux Guryp. Beluucinenue 1ivHbI AyTH, 3a7aBaeéMoi Herpe-
phIBHOI (yHKIHei f(X), IMEIOLLYI0 HenpepbIBHYO por3BoaHyio f(X). O6beM Tel BpaleHus..
OO0mrast cxema IpUMEHEHHUS OTIPENICIIEHHOTO MHTETpaa sl peIIeHus 3a/1a4.



HecoGctBennbie unrerpansl | u |l Tuna, ux cxoauMocTs, reoMmeTpudeckuit cmbici. CBO-

CTBa HECOOCTBEHHBIX MHTEIPAIOB U UX BHIYHCIICHHE.
Pa3nen 4. ®yHKIIMH MHOTHX IlepeMEHHbIX
Tema 1. YacTHbIC TpOM3BOHBIC PYHKITMN HECKOJIBKHUX NepeMeHHbIX. [TomHbli quddepennmar.

MHoxecTBa map 4uces U UX reoMeTpudeckoe npenacrapieHue. [lonstue GpyHKIuM ABYX
NEPEMEHHBIX, ee 00nacTh omnpeneneHus, rpaduk. Jluaun ypoBHs. [loHsATHE (YHKIMH MHOTHUX
nepeMeHHbIX. [Ipeen u HenmpepbIBHOCTD (DYHKIIMM MHOTHX ITIEPEMEHHBIX.

[ToHsiTHEe 4YacCTHBIX MPOU3BOJHBIX (PYHKLIHU NIBYX MEPEMEHHBIX U HUX T'€OMETPUYECKUMN
cmbici. [lonstre nomHoro auddepennnana u quddepeHupyeMocT GyHKINUN JABYX NEpeMeH-
HbIX. [locTarounoe ycnoBue nuddepennupyemoct GyHKIUM IBYX IEepeMeHHBIX. [ 'eomeTpuue-
CKuil cMbIch nonHoro auddepennuana. Ilpumenenne nonnoro auddepeHnuana K npuoImKeH-
HOMY BBIUMCIIEHHIO. PacripocTpaHeHue Bcex MOHATHN Ha ciaydal pyHKUMHM Tpex U OOJbIIEro
qucila IEPEMEHHBIX.

Tema 2. YacTHbIe MPOU3BOAHBIE BBICHINX MOPAIKOB. DKCTpeMyM (YHKIUH JIBYX [TEPEMEHHBIX

[Tpon3BoiHBIC U MTOJHBIN AUQGEpeHIINAT CI0XKHOW (QYHKIIMH MHOTHUX MepeMEHHbIX. H-
BapHAHTHOCTH (OpMBbI MOIHOTO quddepeHnmana oT caoKHON QyHKkuH. YacTHbIE TPOU3BOIHBIE
¥ TOJTHBIH qudQepeHnnan BEICITNX NOPSAKOB. PaBeHCTBO CMEIIaHHBIX YaCTHBIX MPOU3BOIHBIX.
[Tonstue skcTpemyma (pyHKIHMM ABYX MepeMeHHbIX. HeoOxoaumoe yciaoBHE CYIECTBOBAHHS
skcTpemyma. JloctatouHoe yciaosue. Hanbosnpliee u HanMeHbliee 3Ha4eHUs] QYHKIUU JBYX Ile-
PEMEHHBIX B 3aMKHYTOH 00J1acTH.

Tema 3. KpatHble nHTEIrpasl.

JIBoiiHoi uHTerpan. OCHOBHbIE MOHATUS U ompereneHus. ['eomerpuueckuii u Qusnde-
CKUH CcMbICH JBOMHOro mHTerpana. OCHOBHBIE CBOICTBa JBOMHOrO MHTErpasa. Beruucinenue
JIBOMHOTO MHTErpaja B A€KapTOBBIX U MOJSPHBIX KOOPAUHATAX.

Tporino#t unTerpan. OCHOBHBIC OHATHUS. BbIdnciieHne TPOMHOTO MHTETpajia B AEKapTO-
BBIX KOOpAMHAaTaxX. 3aM€Ha NEPEeMEHHBbIX B TPOWHOM HHTErpajie, BBIUMCICHUE B LUJIUHIpPUYE-
CKHX U c(pepuuecKrX KOOpANHAaTaX.

Paspnen S. UnciioBble psiibl U MX HCCI€0BAHHE HA CXOAMMOCTh
Tema 1. McciienoBanue monoKUTENbHBIX YACIOBBIX PSI0B

ITonsatue psana u ero cymmbl. Heobxoaumoe ycnoBue cxoaumoctu. Kpurepuit Kormm.
Onepaunu Haa psaamu. OcTaTtok psiia U ero cBoicTBa. [IpubnnKeHHOE BBIUKCICHHE CYMMBbI
psna.

[TonoxxurenbHble YHCIOBBIE psifbl. HeoOXoaumoe M AOCTATOYHOE YCIOBUE MX CXOJUMOCTH.
JlocTaTouHble MPU3HAKK CXOJUMOCTH MOJIOKUTEIIBHBIX YHUCIOBBIX PSJIOB (IIPU3HAK CPAaBHEHMS,
€ro IpeaeNbHbIN BapuaHT, npu3Haku [Janamb6epa, Komm).

Tema 2. MccnenoBanne 4MCIOBBIX PSAJIOB C IPOU3BOJIBHBIMY YIEHAMHU

3nakouepenyromecs psaael. [Ipusnak JleiiOuuna. MccnegoBanue psjaoB ¢ MPOU3BOIb-
HBIMHU 4JieHaMU. AGCOJIIOTHAS U yCIOBHAs cXOAMMOCTH. CBOMCTBA CXOJAIINXCS PSAOB: TPYIITH-
POBKa 4JICHOB psijia, IEPECTAaHOBKA YWICHOB pAJa.

Pa3nes 6. @DyHkuuoHaNbHbIC PAABI U psiabl Pypbe
Tema 1. @yHKIMOHAIBHBIE PSAJIBL.

ITonaTne QyHKIIMOHAIBHOTO PsiJia, €ro 00JIACTH CXOAUMOCTU M CyMMBI. I[IpoGiemsl Teo-
pun GyHKIMOHANBHBIX pAnoB. [loHsatue paBHOMepHO#M cxomaumoctu. Ilpusnak Beiltepmtpacca
(6e3 nokazarenbcTBa). CBOMCTBA CYMMBI PABHOMEPHO — CXOSAIIUXCS (PYHKIIMOHATIBHBIX PSIJIOB.

Crenennsie psaasl. Teopema AbGens u ee ciencteue. VccnenoBanue 00J1acTi CXOIUMOCTH
CTETeHHOro psna. MIHTepBan cXxoAUMMOCTH. AOGCONIOTHAs M pPaBHOMEPHAs CXOJUMOCThH CTEMeH-
HBIX psi10B. CBOMCTBA CYMMBI CTETIEHHOTO PAJIA.

Wnes pasnoxenus ¢yHkuuid B crenenHsle psasl. Psag Teitnopa. Heobxomumoe ycioBue
pasnoxkumoctu B psf Tewnopa. @opmyna Teitnopa. Heobxoammoe 1 J0CTaTOYHOE YCIOBUE pa3-
JIO’)KUMOCTH.

Tema 2. Psanbl @ypre



Paznoxenue pyHKIM B TpuroHoMeTpudeckue psabl. Psn @ypbe st GyHKINUU nepuoa
2n. [Tpuznak Jqupuxie. OcoOeHHOCTh pa3ioxeHus B psax Oypbe YeTHBIX M HEYETHBIX (PYHKITUH.
Paznoxenne B psg @ypre ¢pynkumii nepuona 2L#2n. Pasnoxenue B psag @ypbe QyHKIMA 3a-
JaHHBIX Ha [a,b]. YeTHOE M HEYEeTHOE TIePHOJHUYECKOE IPOIOJDKEHHUE.

Pa3nes 7. KpuBosinHeiiHbIe M NIOBEPXHOCTHbIEC HHTEIPAJIbI
Tema 1. KpuBonnHelHbIC HHTETPAJIbI

KpuBonuneiinpie nunterpansl | u |l pona. OcHoBHbIE MOHATUS. BblunciieHue KpUBOJIU-
HeliHbIX uHTerpaioB | u Il poma. ®opmyna Octporpanckoro-I'puHa. Y ciaoBus HE3aBUCUMOCTH
KpUBOJIMHENHOr0 UHTerpaia |l pona or nyTu MHTErpUpOBaHHUS.

Tema 2. [IoBepXHOCTHBIE UHTETPAIIBI

IToBepxHocTHbie uHTErpaisl | u Il pona. OcHoBHBIE OHATHUSA. BhIunciaeHre NOBEPXHOCT-
HbIX uaTerpanoB | u |l poga. ®opmyna Octporpaackoro-I'aycca. @opmyna Ctokca.

Paznen 8. DineMeHTHI TeOPUM MOJIS
Tema 1. CkansgpHoe moe.

[MonstTue ckansspaoro moisi. [ToBepxHocty n nuHMK ypoBHs. Juddepenmupyemsie cka-
aspHOE moJs. ['pagueHT cKalsipHOro MoJisd U ero cBoiicTBa. [Ipon3BoaHas Mo HampaBICHHUIO.
Tewma 2. BexropHoe mnose.

[TonsiTue BekTopHOro nojsi. Bekropusie muuuu noind. [otok nons. Auddepenupyembie
BeKkTopHble nonst. Juseprenuus nosd. @opmyna Octporpaackoro-I'aycca. Lupkymsiuust moss.
Portop nons. @opmyna Crokca. Onepatop I'amunbsrona. ConeHounanpHoe nosne. [loreHunans-
HOeE 1oJie. 'apMoHnyecKoe noue.

Pa3nen 9. DiieMeHTHI 0lIePAIHOHHOTO HCYMCIIEHUS
Tema 1. IIpeoOpazoBanue Jlamnaca.

Opurunansl U ux u3o0paxkenusi. CpoiicTBa npeodpazoBanus Jlammaca. Tabmuna opuru-
HaJIOB U U300pakeHUH.

Tema 2. O0OpatHoe npeoOpazoBanue Jlamnaca.

Teopembr paznoxenus. @opmyna Pumana-Mennuna. OnepallMOHHBIA METOJ PEIICHUS
3az1ad.



4.3. IlepeyeHb pa3aesioB/TeM AUCHUILTHHBI (MOTYJIs)

Ne HaumeHnoBaHue pa3aena/TeMsbl Buanbl yueGHoli padoThl, OuneHouHble dopMupyeMble KOMIIe- Bcero
o/ BKJIIOYasi CAMOCTOSITEIbHYIO padoTy 00y- MaTepHaJIbl TeHIUH (MHIUKATOPBI) (B yacax)
YAKIIUXCH, IPAKTHYECKYI0 IOATOTOBKY
(npu HAJIM4YMHU) U TPYAO0EMKOCTH (B Yacax)
Aexun | v | samerun | 7€
1. Pa3nen 1. Beenenue B MaTeMaTnue-
CKUM aHAJIu3
Tema 1. MuoxectBa. OKpecTHOCTh 4
2 2 [IpoBepounas pabora
Tema 2. YuciioBbie MOCI€10BaTEIbHO- [IpoBepounas pabora 10
ctu. [Ipenen uncimoBoil mociuenoBa- 4 4 2 WNunuBuayanbHeIe ce-
TEIBHOCTH MECTPOBBIC 3aJIlaHUS
Tema 3. @ynxkuuu . 6
2 2 2 YcTHbIl onpoc VK-mxl 1,
Tema 4. [Ipenen pyHKIMN KonTponbnas padora 12
4 4 4 NunuBuayanbHbIE Ce- NJIK-mk2.1,
MECTPOBBIE 3aIaHUS
Tema 5. Heompenenennoctu KonTtponbHas pabora WJIK-mikd. 1 12
4 4 4 NuauBuayanbHbIE ce-
MECTPOBBIE 3aJaHUsI
Tema 6. DKBUBaJICHTHBIE OECKOHEYHO [IpoBepounas pabora 10
MaJIbIE U OCHOBHBIE TEOPEMBI O HUX 4 4 2 NunuBunyansHblE ce-
MECTPOBBIE 3aTaHUS
Tema 7. HenpepbiBHOCTD (DyHKITHIH [IpoBepounas pabora 10
4 4 2 NunuBuayanpHbIC Ce-
MECTPOBBIE 3aJaHUSI
Pa3nea 2. lu¢pdepenunanbHoe uc-
yucjaeHue GyHKIMU OHOM nepe-
MEHHOM
Tema 1. IlpousBoaHas GpyHKIUM 4 4 2 KonTpomnpHas pabota NIK-nkl.1, 10
MaremaTudeckuii JTUK-




TaHT

WJIK-nK2.1,

Tewma 2. [Ipou3BoHbIE BBICIIUX TTO- 9 9 9 [TpoBepounas pabora 6
psinkoB. uddepenuuan UJK-nix4.1
Tema 3. OcHoBHBIE cBOIicTBa nudde- 4 4 5 [TpoBepounas pabora 10
peHLUpPYEMbIX (QYHKIIMHA WJIK-ik5.1
Tema 4. [IpumeHeHne Nporu3BOHON K
HMCCIIC/IOBAHUIO PYHKIMH [IpoBepounas pabota NJK-nk7.1 16
6 6 4 NunuBuayanbHbIC Cce-
MECTPOBBIE 3a/1aHUS
Hroro: 2 cemectp 40 40 26 106
Paznen 3. UnTerpajbHoe ucumcJie-
HHe
Tema 1. [lepBooOpa3Hasi, HEonpeae- KonTponbnas padora
JICHHBIM MHTErpall Maremaruyeckuii JuK- [1K-1, ITK-2, TIK-4, 34
8 16 10 | taHT
NunuBunyansHble ce- ITK-5, T1IK-7, T1K-8
MECTPOBBIE 33/1aHHUS
Tema 2. OnpezeneHHblil UHTErpai u KonTponbnas padora 29
€ro MPUJIOKEHUS 8 14 7 WHuBuayanbHble ce-
MECTPOBBIE 33/1aHHUS
Hroro: 3 cemectp 16 30 17 63
Pasznen 4. DyHKuuu MHOTHX Nepe-
MEHHBIX
Tema 1. YacTHbIE TPON3BOIHBIE N 6 20
(YHKIIMN HECKOJIBKHX MEPEeMEHHBIX. 6 12 2 POBCPOTHAL pabota TIK-1, IIK-2, TIK-4,
[Tonueiit tuddepennmarn.
Tema 2. YacTHbIE TPOU3BOIHBIE BBIC- IIpoBepounas pabota [1K-5, T1K-7, TIK-8 21
HIMX TOPSAIKOB. DKCTPEMYM (yHKIIUU 6 12 3 NunuBuayanbHble ce-

ABYX IICPEMCHHBIX

MCCTPOBBIC 3aJITaHUSA




Tewma 3. Kparubie unterpanst. [[Boii-

KonTposbhas padora

30
HBIE ¥ TPOMHBIC HHTETPAJIBI 8 16 6 NunuBuayanbHbIC Cce-
MECTPOBBIE 3a/1aHUS
Hroro: 4 cemect 71
Pl 20 40 11
Pa3zgea S. UncinoBble psiibl M UX HC-
cJlel0BaHHe HA CXOAMMOCTh
Tema 1. MccnenoBanue nonoKuUTeNb- I1K-1, I1K-2, TIK-4,
HBIX YHCIIOBBIX PSAJOB KonrposbHas pa§0Ta
Maremarudeckuii JUk- TK-5, [TK-7, TIK-8 17
8 8 1 TaHT
WNunuBunyansHele ce-
MECTPOBBIE 3a/IaHUs
Tema 2. UccnegoBanue 4uCIOBBIX Psi- KontponbHas padora 17
JIOB C IPOU3BOJIBHBIMU YIICHAMU 8 8 1 NnnuBuayanbHble ce-
MECTPOBBIE 3aJIaHUS
Pa3znen 6. DyHKunoHaIbHBIE PAIBI
U psaabl Dypbe
Tema 1.@yHKIMOHANBHBIE PAIBL. [TK-1, ITK-2, TIK-4,
KontponbHas padota TK-5, TIK-7, TTK-8 18
8 8 2 WHuBuayanbHble ce-
MECTpPOBBIE 33/1aHUS
Tema 2. Paasr dypre IIpoBepounas pabota 18
8 8 2 WHauBuayanbHble ce-
MECTPOBBIE 3a/IaHUS
Hroro: 5 cemect 70
Pl 32 32 6




Paznen 7. KpuBosuHeiinbie u mo-
BEPXHOCTHBIE HHTErpajbl

Tema 1. KpuBosiuHeiHble HHTErpajIbl

[IpoBepounas pabota

I1K-1, I1K-2, TIK-4,

13
6 6 1 NunuBuayanbHbIC Cce-
MECTPOBBIE 3aJaHU [IK-5, [1K-7, [1K-8
Tema 2. [IoBepXHOCTHBIE HHTETPAJIBI [IpoBepounas pabora
6 6 2 NupuBunyanbHbIE ce- 14
MECTPOBBIC 3a/IaHHS
Pazgen 8. DiieMeHTHI TeOpUM MO
. . - - - 8
Tema 1. CxangpHoe nomne 4 4 Tposepounas pabora I1K-1, IIK-2, I1K-4,
Tema 2. BextopHoe mose. I1K-5, TIK-7, I1K-8 13
6 6 1 [IpoBepounas pabota
Pa3znen 9. Di1eMeHTHI oOnepamuoOHHO-
ro HCYHUCJIeHUS
) - - - 13
Tema 1. [IpeoOpa3zoBanue Jlamnaca 5 5 1 ITpoBepotnas pabota [1K-1, I1K-2, T1K-4,
Tema 2. OO6parHoe mpeoOpa3zoBaHUE [1K-5, ITIK-7, TIK-8
Jlannaca 9
4 4 1 [IpoBepounas pabora
: 70
Hroro: 6 cemectp 32 32 5
HUTOI'O (B yacax) 140 174 66 380




4.4. MeTonnueckue yKa3aHusl 10 OPraHU3AIUHM CAMOCTOSITEIbHOI PadoThl CTYICHTOB
CamocrodrenbHas paboTa CTYAEHTOB OPUEHTHPOBaHA Ha JajibHEHIIee COBEPIIEHCTBOBA-
HUEC UX yMeHI/Iﬁ Mo CaMOCTOATCIIbBHOMY OBJIAACHUIO 3HAHUAMU TCOPECTUYCCKOI'O U IMPAKTUICCKO-
ro Xapakrepa, OBJIaZicHue MPOopeCcCHOHAIBLHBIMU YMEHUSIMHM B 001acTH 00pa30BaTEeNIbHOM, BOC-
[UTATENbHOM, KYJIbTYPHO-IIPOCBETUTENBCKON M HAYYHO-UCCIEA0BATEIbCKOMN 1€ATENbHOCTH:
1) ucnonb30BaHUE PA3TMYHBIX HHOOPMAIIMOHHBIX PECYPCOB ISl BBIIOJIHEHNUS 33 JaHUIA;
2) CaMOCTOSTENILHOE N3YyUeHHE HAYYHOM, HAyYHO-METOANYECKON, METOAMYECKON U y4eOHOM
JUTEPATYpPBI II0 TEME UCCIICJOBAHMS,
3) cocTaBleHUE KOHCIIEKTOB U3y4aeMbIX HH(POPMAIIMOHHBIX MaTCPHAJIOB;
4) BBINOIHCHUE UHIUBUAYaIbHBIX CEMECTPOBBIX 3aJaHUi, UX OQOPMIICHHE H peICTaBIIe-
HUC.

BapuaHTbl ”HAUBHIyaJbHBIX CEMECTPOBBIX 33JaHUI MOKHO B34Th HAa 00pa30BaTEIbHBIH
nopraie UI'Y Educa (Kypc «MaTtemaTnueckuii aHaIIH3»).

A Takxe B yueOHOM rocooun (st 1 kypca)

AptembeBa C.B.  OcHOBBI Teopuu mpezenoB [DneKTpoHHbIH pecypc]: ydued. mocodue / C.
B. AptembeBa, T.C. Kypspskosa - 9BK. - Upkyrck: U3a-so UI'Y, 2013. -Pexxum gocryna: U3
"bubmuorex".

B y4e6HOM TTocoOmu (711 2 Kypcea)

AprembeBa C.B. Marematuueckuil aHanu3: BplunciieHne HEONpPEIENIEHHBIX HHTETPaJioB:
YueOnoe nmocobue / C.B. AprembeBa, T.C. KyppskoBa. — Upkyrck: OOO «Pemnpouentp Aly,
2017.—100 c.

V. YYEBHO-METO/IMYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUTIIMHBI

a) OCHOBHAasl JIUTEpPaTypa

1. AprembeBa C.B. OcHOBBI Teopuu mpenenoB [DneKTpoHHBIH pecypc]: yued. mocodue / C.
B. Aprembesa, T.C. Kyppaxosa - OBK. - Upkyrck: U3a-so UT'Y, 2013. - Pexum gocryna: 343
"bubnuorex".

2. AprempeBa C.B. Maremarnueckuii aHanu3: BeluucieHue HeompeneleHHBIX WHTETPaioB:
VYuebnoe mocodue / C.B. Aprembena, T.C. KypbskoBa. — Upkyrck: OOO «PenporieHTp Aly,
2017.-100 c.

3. Axmermmna ['.I1I. nddepennmansnoe ucurcnenne: yaed. mocodue/ I'. III. Axmermmna, JI.
I1. l'anonenko; Upkyt. roc. nea. yu-1. - Upkyrck: Uzn-so UI'TTY, 2007. -200 c. (50 3k3)

4. T'anonenko JL.II. Marematuka. Keiic "nmuddepennmansnoe ncuucnenne". 1 xypc O6akanaB-
puara (uszuko-maremaTHueckoro odpazoBanus: yueO. mocooue/ JI. I1. 'amonenko, I'. III. Ax-
metimnHa; Upkyt. roc. nen. yH-T. - Upkyrek: U3n-so UT'TTY, 2008. - 251 c. (23 5k3)

5. npun B.A. Maremarnueckuii aHaau3: yue0. i1 0akajsaBpOB BY30B C YIUIYOJICH. H3YUCHHEM
MaT. aHaJM3a U JJIs CIiell. MeX.-MaT. ¢ak. yH-ToB : [B 2 1.] / B. A. Unwun, B. A. CagoBanumnii, b.
X. Cenpos. - 4-e u3a. - M.: FOpaiit, 2013. Y. 1. - 2013. - 357 c. (26 3k3.)

6. Mmeun B.A. Maremarndeckuii aHanm3: y4e0. uisi OakaIaBpOB BY30B C yIITYOJICH. H3yYCHHEM
MaT. aHaiuM3a W JUIS CHell. MeX.-mar. ¢ak. yH-ToB : [B 2 1.] / B. A. Unbun. - 3-e uza. - M.:
FOpaiit, 2013. Y. 2. - 2013. - 660 c. (26 3k3)

7. Kaprames A.Il. Marematuyeckuit ananus [DnekTpoHHblii pecype] / A. I1. Kaprames, b. JIL.
PoxxnectBenckuil. - Mocksa: Jlans, 2007. - 447 c.: un.; 21 cm. - (JIydmme kiaccuyeckue y4aeo-
Huku. Matemaruka) (Knaccuueckas ydueOHast nuteparypa mo maremaruke) (Y4eOHUKU Ui BY-
30B. CrnienmanbHas auteparypa). - Pexxum nocryna: ObC "U3narensctBo "Jlanp".



8. bynaes B.Jl. MaremaTudeckuii aHanu3: yaeOHHK [DnekTponHsld pecypc] / B. 1. bynaes, M.
. Sxybcon. - Mockpa: Jlawp, 2012. - 544 c.: wun; 22 cm. - Pexum pnocryma:
OBC"U3narensctBo"Jlans".

9. ®uxTtenronsil .M. Kypc nuddepeHninaasHOro 1 HHTErpaaIbHOTO UCYUCICHUS [ DIeKTPOHHBIN
pecypc] / I'. M. @uxtenromnsil. - Mocksa: Jlanb, 2009. - Pexxum moctyna: 9bC "U3marenscTBo
"Jlanp".

10. ®uxrtenronbn .M. OCHOBBI MaTEMaTHYECKOT0 aHa/IM3a [DIEKTPOHHBIN pecypc]: yuel. mo-
cobue / I'.'M. ®uxrtenromnpil. - Mocksa: Jlanp, 2008. - (YueOnuku nis By30B. CrienuaibHas JTH-
Tepatypa). - Pexxum nocryna: 9bC "Uznatenscto "Jlans".

0) 1OMOJIHUTEIbHAS JIUTepaTypa

1.T'opnau b.A. Maremarudeckuii ananu3 [DnekrpoHHsiid pecype] / b. A. I'opmad. - Mockaa:
Jlansb, 2013. - Pexxum gocryna: ObC "UznarensctBo "Jlans".

2. I'armonenxko JI.II. MexaHn4yeckue MpUIIOKEHHS OMPEICIICHHOTO HHTEeTpalia: yaeOHO-METOI.
nocoowue/ JI. I1. Namonenko. -Upkyrck: M3a-so Upkyrt. roc. mexn. ya-Ta, 2002. -28 ¢. (673k3)

3. bepmanT A.®. Kparkuii Kypc MaTeMaTn4ecKoro aHainu3a [ QJIeKTpOHHBIN pecypce]: yued. mo-
coobue / A. ®@. bepmanr, U. I'. ApamanoBud. - Mocksa: Jlanp, 2010. - 736 c.: ui., rpad. - (Yued-
HUKHU 114 By30B. CniennanbHas autepatypa) (Knaccuueckas yueOHas nuTeparypa mo MareMaTu-
ke). - Pexxum nocryna: 3bC "U3narensctBo "Jlans".

4. baBpun .M. MatemaTtnueckuii ananus: yueonuk / M. U. baspus. - M.: Beici. mik., 2006. -
324 c. (103Kk3.)

5. 3opuu B.A. MaTtemaruueckuii aHaau3: y4e0. Juist CTy/. MaT. U ¢pu3.-Mat. (ak. u creil. By30B /
B. A. 3opuu. - 5-¢ uzn. - M.: M3a-so MIITHMO. Y.2. - 2007. - 789 ¢. (50 3k3)

6. [IporacoB FO.M.  Maremarnueckuii anaim3: yaed. mocooue / FO. M. TIpotacos; Poc. roc.
TYMaHUT. YH-T. - M.: @nunra: Hayka, 2012. - 162 c. (14 5k3)

7. @ananees M.B. MaTemartnueckuii aHanu3: y4e6. mocobue ist CTy/I. By30B. 00yd. MO HAMp.
noarot. "Matemaruka", "[Ipuxiagnas matematuka 1 uHpopmatuka", "MHpopmanmonnas 6e3o-
nacHocTh'": B 4 u. / M. B. ®@ananees; peu.: H. A. Cunopos, A. A. Illernosa; UpkyTckuii roc. yH-
T, IH-T MaT., 3koHOM. U uHpopM. - Upkyrck: U3a-so UT'Y, 2013. Y. 1. - 2013. - 177 c. (50 3x3),
Y. 2. —2013. — 139c¢. (50 3k3), Y. 3. - 2013. - 154c¢. (50 5x3), Y. 4. — 2013. — 113c. (50 3K3),

8. Mucemennsiii JI.T. KoHcrekt nekiuii mo BeIciei Mmatremaruke, Y. 1: Tpuanars mects JeK-
nuid/ . T. [lucemennsiit. -U3n. 7-e. - M.: Aiipuc-nipecc, 2007. -280 c. (91 sk3)

9. IMucemennsiii JI.T. KoHcrekT neknuii o BeIciied Mmatemaruke, Y. 2: Tpuamare msaTh JICKIHA/
. T. [lucemennsiit. -U3a. 5-e. -M.: Alipuc-nipecc, 2007. -252 c. (29 3k3)

B) IEPHOAMYECKUE U3JAHUA -

I') CIUCOK ABTOPCKUX METOAMYECKHX Pa3padoToK:
1. AprempeBa C.B. OcHOBBI Teopuu mpenenioB [DnekTpoHHBIA pecypc]: yued. mocodue / C.
B. AptembeBa, T.C. Kypbskosa - OBK. - Upkyrck: U3n-Bo UI'Y, 2013. - Pesxum nocryna: D43
"bubnuorex".



2. AprembeBa C.B. Marematnueckuii aHanu3: BpluncieHne HeonpeaesieHHBIX HHTErpalioB:
VYuebHoe mocodue / C.B. AprembeBa, T.C. KypbsikoBa. — Hpkyrck: OOO «PenporieHTp Aly,
2017.—100 c.

1) 0a3bl JAHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE U IOUCKOBbIE CHCTEMBI

1. http://ibooks.ru/ DnexrporHo-6ndmoreynas cuctema (3bC) iBooks.Ru. YueOuuku u yueo-
HBIC TIOCOOUS ISl YHUBEPCUTETOB

2. O0O»bubmuorex» Aapec mocryma: https://isu.bibliotech.ru/

3. http://e.lanbook.com DnexkrponHo-6ubmmoreynas cucrema (ObC) Ha mmaTdopme n3gaTEIBLCT-
Ba «JIaHb»

4. http://www.biblioclub.ru DnekrponHo-6ubauoreuynas cucrema (ObC) YHuBepcurerckas 6uo-
JMOTEKAa OHJIAH

5. http://standart.msu.ru/node/88 [Dnexkrponnstii pecypc]. — URL:

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIHEYUEHHUE JUCHUITJINHBbI
6.1. Ilomemenns u 06opy10Banmne

[Tomemenust — yuyeOHbBIC ayIUTOPUN TSI TIPOBEACHUS YICOHBIX 3aHATHH, MPETYCMOTPEH-
HbIX yueOHbIM manoMm OITOIT BO 6akanaBpuata, ocHalieHbl 000pyAOBaHUEM U TEXHUYECKHUMHU
CpeAcTBaMu OOyYECHHUS.

[TomemeHust A CaMOCTOSTENBHON PabOTHI OOYYarONIMXCS OCHAIEHBI KOMITBIOTEPHOM
TEXHHKOW C BO3MOXKHOCTBIO MOJKIIOUEHUS K ceTH «VHTepHeT» W o0ecleueHrueM J0CTyla B
3NEKTPOHHYIO0 HH(pOpMaIIMOHHO-00pa3zoBaTenbhHyto cpeny @I'BOY BO «UT'Y .

CrennanbHbie TOMEIICHUS:
- yueOHas ayUTOPHS 7Sl IPOBEACHHUSI 3aHATHI JIEKIIMOHHOTO TUIA, CEMUHAPCKOTO TUIIA, TPYII-
MOBBIX U UHJIUBUAYAIbHBIX KOHCYJIbTAI[UM, TEKYIIIETO KOHTPOJIS
Aynuropus Ha 60 TOCaJOYHBIX MECT, YKOMILIEKTOBaHA CIIEIIMAaTN3UPOBAHHON yueOHO# MeOe-
JIBI0 U TEXHUYECKUMHU CPEACTBAMU O0YUCHUS, CITYKAIIMMHU JIJIs TIPEACTaBICHUS HH(GOpMAIUU B
OOJBIION ayIUTOPHH:

Oo6opynoBanue
Konounku aktuabie MicroLab 3KII] 3 nepeBo ¢ BHemHNM ycuutenem, kommbiotep Celeron J
352, kommnbrotepHblit cToia (1400%700*800) onbxa, mpoektop XGA BenQ PB
[Tomernenune (KOMIBIOTEPHBIN Ki1acc) Ha 38 MOCaOUYHBIX MECT, OCHAIIIEHO KOMITBIOTEPHOM TeX-
HUKOW C BO3MO>KHOCTBIO MOJIKITIOUEHUS K ceTu "MHTepHeT" n o0ecreyeH JOCTYH B 3JIEKTPOHHYIO
uH(pOpMaMOHHO-00pa3oBaTenbHy0 cpeay opranm3armu: Kommerorep Z-Comp Core 2 Duo
E7400 (Cucremusrii 6110k B komiiekte, Mouutop Samsung 743N)-38 wt; Kommyratop DGS
1018 D; Kommytatop 8 port Compex DSG1008 E-net Switch;
Kommyrarop DES-1226G 24*10XMb noptoB2*SFP HeorpannuenHslii foctyn k ceti IHTEepHET.

6.2. J/IueH3MOHHOE M MPOrpaMMHoe odecrievyeHne

Windows XP (Homep Jluniensun Microsoft 19683056)

AntuBupyc Kaspersky (®opyc KonrpakrNe04-114-16 ot 14n056ps2016r KES Cuer NePCII3-
000147 u AKT ot123H0s0ps 20161 JInt. Ne1B08161103014721370444)

LibreOffice (LGPL-3.0, MPL 2.0)

MSOffice2007 (Homep JIunersun Microsoft 43364238)

7-zip (GNU LGPL)

VLC (L-GPL-2.1+)

Mozilla Firefox (GNU GPL, GNU LGPL)

WinDjView (GNU GPL)


https://isu.bibliotech.ru/

XnView MP (GecrutatHast A1 HEKOMMEPYECKOTO W/HITH 00pa3oBaTeIbHOTO HCIIOIb30BAHMS)
Acrobat Reader DC (YcnoBust mpaBooGagaress

YcnoBus ucnosb30BaHus 10 ceblike: hitp://wwwimages.adobe.com/
content/dam/acom/en/legal/licenses-terms/pdf/PlatformClients PC_WWEULA-en_US-
20150407_1357.pdf)

windows 7 ([lorosop Ne03-015-16

[Toamucka Ne1204045827)

AntuBupyc Kaspersky (®opyc KonrpakrNe04-114-16 ot 14n0516ps2016r KES Cuer NePCII3-
000147 u AKT ot123H0s0ps 20161 JIum .Nel1B08161103014721370444)

LibreOffice (LGPL-3.0, MPL 2.0)

PeaZip (GNU GPL, GNU LGPL)

MSOffice2007 (Homep JIunenzun Microsoft 43364238)

VLC (L-GPL-2.1+)

Mozilla Firefox (GNU GPL, GNU LGPL)

WinDjView (GNU GPL)

XnView MP (GecrutatHas 711 HEKOMMEPYECKOTO U/HITH 00pa30BaTeIbHOTO UCIIOIb30BAHMS)
Acrobat Reader DC (YcnoBust mpaBooGagaress

YcnoBus ucnosb30BaHus 10 ceblike: hitp://wwwimages.adobe.com/
content/dam/acom/en/legal/licenses-terms/pdf/PlatformClients PC_WWEULA-en_US-
20150407_1357.pdf)

SMART NoteBook (Hannumne nHTEpaKTHBHOMN JOCKH aBTOMATHYECKHU IPEIOCTABISACT JIUIICH-
3uto Ha poaykT SMART NoteBook SMART Notebook Software license)

VI1.OBPA3OBATEJIBHBIE TEXHOJIOTI'UN

B o0pazoBaTenbHOM TpoOIECCE HCIONB3YIOTCS AKTUBHBIE M HMHTEPAKTHUBHBIC (HOPMBI
MPOBEACHUS 3aHATHH  (PBPUCTHYECKHE Oecelbl, TEXHOJIOTHH PAa3BUTUS KPUTHYECKOTO
MBIIUICHHSI, CEMUHAPBI, TPYIIOBBIC JUCKYCCUM; U aKTUBHBIE METOJbI 0OyUEHHUs: MPOOIEMHBIH,
YAaCTUYHO-TIOMCKOBBIM, TOMCKOBBIN), pa3BHBAIOIIME y OOYYAIOIIMXCS HABBHIKOB KOMAaHIHOW
paboThl, MEXKJIMYHOCTHON KOMMYHUKAIMW, TPUHATHS pEHICHUH, IUACPCKUX KadecTB U
(bopMupyrOLIE KOMIIETEHLINH.

OOyyeHne Mo NaHHOW yueOHOW AMCUMILIMHE TMperoyiaraeT cieayromme GopMbl 3aHs-
THIA:

— ayJIUTOpHBIC TPYMIOBHIE 3aHATHUS MOJ PYKOBOJACTBOM IperoaaBarens (JIEKIHH, MPaKTU-
YECKHE 3aHATHU),

— oOs3aTenpHas caMoCTOsITeNIbHAs paboTa CTyAEHTa IO 3aJaHHI0 MPENo/aBaTesl, BITOJIHSE-
Mas BO BHEAayAMTOPHOE BpeMs, B TOM 4MHCIE C HCIOJIb30BAaHUEM HH(DOPMAIIMOHHO-
KOMITBIOTEPHBIX TEXHOJIOTUM.

AKTHUBHBIE METO/IbI OOYYEHHS BKJIIOYAIOT B c€0s1 JIFOOBIE CIIOCOOBI, MPUEMbI, HHCTPYMEH-
ThI pa3pabOTKH, MIPOBEICHUS U COBEPIICHCTBOBAHUS Tpoliecca 00ydeHUs 4yeMy-ITn00, KOTOPhIE
OTBEUAIOT CJIEIYIOMINM TPeOOBaHUSIM:

— COTPYIHHUYECTBO OOyYalolUuXcs U MpernojaBaTelis B IUIAHUPOBAHUH U pPean3allii BCeX
3TamnoB Ipolecca 00ydeHus (0T onpeaeneHus] y4eOHBIX Iiesiel 10 OIEHKU CTENEHU UX
JIOCTHO>KEHHUS );

— aKTUMBHOE, TBOPYECKOE, MHUIIMATUBHOE yYacTHEe OOYYaIOIIMXCS B MPOLECCEe MOTyUECHUS
HEO0OXOIMMOT0 UM pe3yabTaTa 00ydeHHUS.



VIILOOEHOYHBIE MATEPHUAJIBI JIUISI TEKYIIEI'O KOHTPOJISA YCITEBAEMO-
CTHU Y TIPOMEXKYTOUYHOM ATTECTAIIUM

@oH/1 OIIEHOYHBIX MATEpHAJIOB IO JUCHUIUIMHE I MPOBEPKH CPOPMHUPOBAHHOCTH KOM-
NEeTeHINH ¥ UX UHIUKATOPOB COJEPKUTCS B OTAeNbHOM (aiine. Onucanue nokasaresneii, Kpure-
pPHEB U IIKAJbl OLIEHKHU OLIEHOYHBIX CPEIICTB COAEPXKUTCS B yueOHOM mocoOuu: berakosa O.U.,
Hynaroa 3.A. OueHka y4eOHBIX JOCTHI)KEHUU CTYACHTOB B paMKaxX KOMIIETEHTHOCTHOTO IOJI-
xona. Yacte 1[Tekct]: yuebnoe nocodue./ O.W. berukosa, 3.A. Jlynarosa. — Upkyrck: OO0 U3-
narenbcTBO «OTTHCKY, 2017 — 108 C.

8.1. OueHouHble MaTepUAJbI /ISl IPOBEAeHU TeKYIero KOHTPOJIsl yClleBaeMOCTH

Temamuka mamemamuuecKux OUKMAaHmMos.

I kypc: PackppiTHE HeompeneneHHoCTe. 3aMeuarenbHble mpeaesnsl. Tadnuna s5KkBuBa-
neHTHocTel. Tabauia nporu3BOAHBIX.

2 kypc: HeonpenieneHHbIN UHTETPAl U METOABI UHTETpUpoBaHus. OnpeneneHHbI HHTe-
Ipal U ero BbIUYUCIICHUE.

3 kypc. 1lpu3HaKky CXOIMMOCTH YUCIIOBBIX PSJIOB.

Tembt uHOUGUOYANbHBIX CEMECHPOBLIX 3A0AHUIL:

1 kypc:
1) Boiuucnenue npedenos nociedosameibHocmell u QYHKYUU (8 m.u. ¢ NOMOUbIO SK6UBA-

JleHmHocmet).

I) [Tpenen 4nciioBOIA MOCIIEIOBATEIIBHOCTH.

1. Mcnone3yst ornpeenieHue mpejiesia YucioBOM MOCIeI0BATEIIbHOCTH, JOKAKHUTE, 9TO:
. 3n—-2 3
lim =—.

n»wo2n-1 2

2. Beuucnute npee a) lim n§/5n2 +A\l/9n3+l ;
. bBIYUCIINUTC NIPCACIIbI: y
“"°°(n+\/ﬁ)\/7—n+n2

5) lim n(\/n2+l—\/n2 _lj ) lim (1+3+5+7+...+(2n—1)_2n+1j.

n—oo n— oo n+1 2
I) ITpenen pynkuuu.
1. Ucnonp3ys omnpeneneHue npeaena GyHKIMU B TOUKE, JOKaXUTE (HaluTe 6(8)), qTO:!
- 2x%4+5x-3
im ————=-7.

x>-3  X+3
Beruucnure npenenst GyHKIui:

3_9y_ 2 cos® x _
2. lim [x® —2x lXX“); 3. lim X =1, 4 tm2__~1.
x—>-1  x*+4x%—5 x—>1 Inx & Insinx
2
Xzafgcsinx sin2x )\ 3x—1 %Fl Inx—1 SinTzLX
5. lim (L~ In1+x°)) ;alm( j ;7Jm( jX4; &Hm( j °
x—0 x—0\ X x—1 X+1 x—e\ X—e

2) Hccnedosanue pyHKyuu Ha HenpepbleHOCMb U HA MOYKU PA3PLIEOS.
1) UccnenoBarh pyHKIIMK HA HEMPEPHIBHOCTh B YKa3aHHBIX TOUKAX:

2
a) f(x)=64x; x;, =3, X, =4; 6) f(x):;(—:;; X, =2, X, =7

2) UccnenoBath (hyHKIIMM Ha HEMIPEPBIBHOCTD M MMOCTPOUTH CXEMATUUECKUN TpaPuK PYHKIUH:



X+4, Xx<-1,

a) y:_—4x 6) f(x)=1x2+2, —-1<x<1,

2
X°—8x+15 2x, w>1

3) Uccneoosanue ynkyuu ¢ nomowbo npousso0HoU, NOCMpoeHue papuxos.
HccnenoBaTh U HOCTPOUTH TpapuKu PyHKIHI

x'—x+1 X+4
= , 6 =3 .
VY e )+ 1) VYT

2Kypc:
1) Heonpeodenennviii unmezpan u Memoovl UHMeZpupoSanusl.
1) J- 1-Jx+1 ) Z)J- 441-x —/3x+1 dx -
(L+¥x+1 Nx+ (\/3x+1+4\/1—xX3x+1)2 ’

) V1-x2 ] dx .
3J2+\/x+ 4)I X o 5)'[x\/x2+x+1,

6) J~\/1+\/_ 7)]- dx ) 8)J dx

5+ 2sinX+3cos X 8sin? x — 16 sin X CoS X

2) Onpedenennviti unmezpan u e2o gvruucienue. Hecoocmeennvie unmezpanoi.
Breruncivte onpeneieHHbIE HHTErPAJIbL:

J3 3 1,4 2
1) jx-31+x2 dx ; Z)Iyln(y—l)dy; 3) dex;
0 0 X +1

22._2_ cosx_ _ 3(x—2)
4)£x X—=x“dx; 5) j\/SIT X; 6)[—2)( 3y 2 '2[3+\/7)

Brrunucnurte HCCO6CTBCHHBIC HUHTCrpaJIbl WJIK JOKAKUTEC UX PACXOAUMOCTD:
) ]9 Xt g Jl- & . g T[,/arcthx dx: 11) f dx
016x4+1 ’ Y2-4x 1+4x2 ’ 14x—x%—4 '

3) Kpamnule unmezpaivi

1) IIpencraBuTh ABOWHOW WHTETpa H f(x,y)dxdy B BHJIC TIOBTOPHOTO WHTETpaia ¢ BHEIIHUM

D
UHTETpUpOBaHuEM a) mo x; 0) mo y, ecnu oOnactb D 3agaHa yKa3aHHBIMU JIMHUSMHU:

D:y=\/4—x2,y=\/§,x20.

2) BeruncnuTh 1BOMHOM MHTErpai mno odnactu D, orpaHMYeHHON yKa3aHHBIMH JIMHUSAMU
J](xz +y)jxdy, D: y=x2,x=y2.
D

3) BLI‘II/ICJ'II/ITB JIBOMHOM MHTETPa, UCIOJIb3Ys NOJISPHBIE KOOPIAUHATHI

1 Vi-
/1 X2 —y
idx g 1+x2+y -



4) PaccTaBUTh Mpejiesibl HHTEIPUPOBAHHS B TPOWHOM HHTETpaie Iﬂ f (X, Y, Z)dxdydz , ecin 00-
Vv
macth V orpaHWYeHa yKa3aHHBIMH MIOBEPXHOCTAMH. HauepTuTh 06J1aCTh HHTETPUPOBAHHSL.

V:x=2,y=4x,y=3\/;,220,z=4.
5) BBIYHMCIUTD HHTETPA: III(2X2+3y+Z)dXdde, V:2<x<3, -1<y<2, 0<z<4.
Vv

6) Beruncautb TpOWHOM UHTErpai ¢ MOMOUIBIO IMIIMHIPUYECKUX UITH CPepUIecKUX KOOpIUHAT.

M(Xzﬂzﬂz)dxdydz, Vix2+y2+22=4,x>0,y>0,2>0.
\%

3 Kkypc:
1) Kpusonunetinvie u no8epxHOCmHble UHMESPALbl

1) Boruucaurs [ L #l_y), rae L — orpesok mpsimoii AB, 3akiroueHHbId Mex 1y Toukamu A(0; 4),
B (4;0).
2) BeruucanTe fL(x2 + y2)dl, rae L — oxpyxkHocTh X2 + y? = 4.

X = tcost
3) BerunciuTh fL\/Z — 22 (22 — \/x2 + y2)dl, rne L — nyra xpusoit {y =tsint, 0<t <2m.
z=t

4) Bomcuts [ (x? — 2xy)dx + (y* — 2xy)dy, rae L — nyra mapaGossl y = x? OT TOUKH
A (-1; 1) mo ToukH B (1; 2).

dy-y?dx x = 2cos3t _
5) Berauciauth f 3;/_ Tk rae L — gyra actpouabt {y — 2eindt oT Touku 4 (2; 0) 1o Touku B
(0; 2).
4
6) Beramcnuth ﬂ(z +2X+ 3 yde , Tae S - vacTh miockoctn 6X+4y+3z =11, nexaras B |
S
OKTaHTE.
7) BpUUCTUTH H X3dydz + ySdXdZ +Z3dXdy , TOe S - BHeIHsAA CTOpoHA cdepsl

x2+y2+22=25

2) Yucnosvle psiovl u ux ucciedosaue Ha cxooumocms. CxooumMocms QYHKYUOHANIbHBIX
PA008.

2
1) Haitnure cymmy psna Zz—
n—9 N —14n+48

O il
sin“ nv/n 1
2) UccnenyiiTe Ha CXOAUMOCTD PS/IBL: a) Z—; 0) Z\/ (1 cos —J

=l nvn n=1
)Z n+1 )Z [m—lj_ )Z

n22 ) , n13 2n|n 3n+1)

) n+1
3) Beruncants cymmy psiia ¢ TOUHOCTBIO OL: Z ( 1) , a=001.

n+1 2I"I+1
e)z n(n+1)

4) Hap”umTe 00J1aCTh CXOJIMMOCTH Psifa:

a) Z 6) iM(Hs)Z“; B) i 5"

- X" +l o1 2n+3 n=1 n(x2—6x+13)n




X
5) Haitnure cymmy psga: a) Z ; 0) Z n+ 5

Tembl nposepounbIX U KOHMPOIbHBIX PAOOm:
IIpumepHoOE conepxranue
1 kypc:
1) Ilpeodenvt nocredosamenvrhocmel
2) Packpwimue neonpedenennocmell (npumerenue 0CHOBHbIX NPUEMOE PACKPbIMUSL HEONPeOeNeHHO-
cmetl);
3) Haxoorcoenue npedenos ¢ UCROIb308AHUEM MEOPUU IKEUBALECHMHOCMEL,
4) HUccredosanue yHKyuu Ha HENPEPLIBHOCHb U MOYKU PA3PbLEOE,
[TpumepHOe conepkaHre MPOBEPOYHON pabOThI

ox3+1 . arcsin3x . AN2+Xx-3.
1) Beruuciauts npeaenst: a) lim ; 0) lim————; B) lim——;
x—0 2x3 +1 x>0  5Xx x—7  X—7
r) lim 3x-1\", n) lim Incosx_ . e) lim 16
x—o0\ 3X +1 ’ x—0 |nil+x2i’ x>3\ Xx—3 x2_9)

2) Haiitu Toukm pasppiBa (YHKIHMH W ONPENENIuTh UX TUI. IloCTpOUTH cxemaTHdecKuil rpapux

byHKIHH.
—2X,X<0;

f(x)={Vx0 < x<4;

1,x>4.

5) Buluucaenue npouzeo0HbIX CLONCHBIX YHKYUL, T02apupmuyeckoe ouppepenyuposanue;
[TpumepHOe conepkaHne KOHTPOIbHON paboThI

Lo 1
1) Ucxons u3 onpeaeneHus pou3BOAHON, HAWNTH MPOU3BOJHYIO QYHKIUU Y = — -
X

gx

\/;,

5x

r) y=+v4x+sindx; o) y= 2[/ /), e) y= arcctg\/_— ; m)yz[gj X
Jx -1f

2) Haiitn npou3BoiHbIE PYHKLIMIA: a) Y = x2 —2sinXx+5; 0) y= x3Inx; ;B) Y=

3) y= gcos® X=3C0SX. ) y(x)= , Haiitn y/(0,01). k) y = il +1. Haiiru y(n) :
X+

2 Kypc:
1) Memoowi unmezpuposanusi,

2) Memoo payuonanuzayuu Ons UHMeZPUPOBAHUs NPOCMENUUX UPPAYUOHATLHBIX U MPULOHO-
Mempu4ecKux 8blpaxdceHutl;

3) Buiuucnenue onpedenennozo unmezpana. I eomempuyeckue npuiodceHus onpeoeieHHo2o u-
mezpana. Hecoocmeennvie unmezpavl;

[TpumepHoOe conepkanne KOHTponLHOI?I paboThI

3 2
1. HaiiTu uaTerpassr: a) (X X +——= jdx 0) - dx
Zdx; ) _[

X
B) jcos xsin? xdx; ) Ilf 5 ——dx; e Ixzarctgxdx;

6X% +X+1



.[ COS X ) 3)_[ x3+1

dx
1+ COS X 3 _5x% 4+6x
T

dx.

A

4 e
2. BeraucnuTs: a) I 0) Isin 4xdx; B) jln Xdx .
0

0o V4— X2 0
3. Haittu nomanb (bnrypbl OTPAaHUYCHHOU JIMHUSIMH Y = x> .Y =8 u ocbro Oy.

dx
4. BeIYHCIINTE: a) b[( 1)2 ; 0) I IxInX

4) Yacmmuvie npouszoonsvie u ouppepenyuan pyHkyuu MHO2UX nepemenHbIX.
[TpumepHOE cojiepikaHKe POBEPOUHON pabOThI

1) HaiiuTe aKcTpeMyMbl QYHKIHH: Z = —X> —Xy — Y> + X+ Y.

2) HaiiuTe 4acTHbIE POM3BOIHBIE BTOPOTO HOpPsAKA GYHKIHHK: z = 5x°y— y7x .

3) Haiinure rpamuent dyuximn u =x"y°z* B 1. A(3, 2, 1).

Y
N

4) Haiitu nonuslil muddepennman GyHKun Z = arctg

5) Kpammuvie unmezpail
[IpumepHoe coaeprkanre MPOBEPOUHON pabOTHI
1) I[IpencraButh OBOIHON HMHTErpal H f(x,y)dxdy B BHUJI€ IOBTOPHOI'O MHTErpaja C BHEIIHUM

D
UHTETpUpOBaHUEM a) mo x; 0) mo y, ecnu oOnactb D 3agaHa yKa3aHHBIMU JIMHUSMHU:

D:y= 4—x2,y:\/§,x20.

2) BeruncnuTh 1BOMHOM MHTErpai no obmactu D, orpaHu4eHHON yKa3aHHBIMU JIMHUSAMHU

H(XZW)dxdy, D:y=X2,x:y2_
D

3) PaccraBuTh mpesaensl HHTETPUPOBAHKS B TPOWHOM MHTErpaje J.J-J. f(X,y,Z)dXdde, ecau 00-
\
Jacte V orpaHM4eHa yKa3aHHBIMH IOBEpXHOCTSAMHU. HauepTuth 007acTh HHTETPUPOBAHMSL.

V:x:2,y:4x,y:3\/;,220,z:4.

4) BBIYUCIIUTH HHTETPAIT: m (2X2 +3y+ z)dxdydz , V:12<x<3, -1<y<2, 0<z<4.
\

3 Kypc:
1) Hccnedosanue nonoxcumenvpHulx Yuciogulx psoos. Hccnedosanue psoos ¢ npou3eoabHbLMU

YjleHamu Ha YCII08HYIO U ADCOIOMHYIO CXOOUMOCHb.
[TpumepHOe conepkaHrne KOHTPOIbHON paboThI
HccnenoBaTh Ha CXOOUMOCTD PSIIBL:

25" +1 21, n+l. J_+%/_
1);_:1 rk 2) nz_:l%mT’ 3)2

n1n+ n

n 0 1

n(n-1) © 1
4) Z(n+1} ) ngl[arcsmﬁj )| 2

Uccnenyiite Ha aOCONIIOTHYIO U YCIOBHYIO CXOJUMOCTD PSIJIbI:




2) Cxo0umocms pyHKYUOHANBHBIX PSO0B.
[TpumepHOE coliepKaHre TPOBEPOUHOM PAOOTHI

0

Haiinure 061acTh CXOAUMOCTH PAIOB: 1) Z%, 2) Z
( n+1)‘ n=1n ( 6x+10)

n

Haiinute 061aCcTh CXOIUMOCTH PSIJIOB:

> >, 3"n! 2 n+2
1) ) 3"x"; 2) x"; 3) Y ———x";
Zo ,;)rwl Z (n+1)
e n n © 2n-1
4) Z—(X_z) ; 5) Y~ (x+4)"; Z (x=3)
n—p n-9" - 13n+2 )-2" ~(2n% +3n)-4"

8.2. OueHo4HbIe cpeaCcTBa /sl MPOMEKYTOUHOI aTrTecTtanuu (B ¢gopme IK3aMeHa WM 3a-
yera).

Bonpocskl 1 3a1aHus K IK3aMeHY
2 cemectp (1 Kypc):

1) TlonsiTHe «IMOCIEIOBATEALHOCTEY. [Ipeies YnCIIOBOM MOCCI0BATEIbHOCTH. | eOMeTpHYCCK I
CMBICJI OTIpeJIeNIeHNUs Tpeiesia MOCIe10BaTeIbHOCTH.

2) Ipu3Hak CylecTBOBaHUS Mpelielia MocaeJ0BaTeIbHOCTH.

3) OcHOBHBIE TEOPEMBI O Mpe/Ieax.

4) BeckOHEYHO MaJibie ¥ OECKOHEYHO OOJIBIIINE MOCIIEI0BATEIBHOCTH.

5) Apudmernyeckue onepanun Haja IpeaeIaMu.

6) Ionsarue «dpyukuus». Yucnossie Gpynkuuu. ['paduk pynkuuu. CriocoOsl 3a1aHust HyHKIIUH.

7) OCHOBHBIE XapaKTEePUCTHKH (YHKIIHUIT (CBOWCTBA PYHKIIHIA).

8) O6parnas pynkuus. CrnoxHas GYHKIHHA. DIIeMEHTapHbIC QYHKIUHU U UX TPAPHUKH.

9) Onpenenenue npeaena GyHKIuU. ['eoMeTpuueckuii cMbICT mpejiena (O yHKIHH.

10) Opnocroponnue mpenensl. [Ipenen dyHkipu Ha GeckoHEYHOCTH. OCHOBHBIE TEOPEMBI O
npezenax QyHKIHH.

11) Tlpu3Haku CyIECTBOBAHUS MPEICIIOB.

12) 3ameuarenbHbIE MPEICIHI.

13) TexHuKa BBIYUCICHUS MPEILIIOB. PaCKphITHE MaTeMaTHUECKIX HEONPEISICHHOCTEH.

14) DxBuBaNeHTHBIE OECKOHEYHO MaJIbie 1 OCHOBHBIE TEOPEMBI O HUX

15) TlpuMeHeHHE SKBUBAICHTHOCTH OECKOHEYHO MAJIBIX K BBIYMCIICHHUIO MPE/ICIIOB.

16) HenpepbiBHOCTh QyHKIMI (YHKIMH B TOUKe. HenpepriBHOCTh PYHKIIMU Ha IPOMEKYTKE.

17) Touku pa3pbiBa U UX KJIaCCH(PHUKAIIHUSI.

18) 3anmaum, mpUBOASIINE K TOHATHIO TPOU3BOHOM.

19) OmpeneneHue MPOU3BOIHOMN, €€ MEXaHMYSCKAN U TEOMETPHUYCCKUN CMBICH (TabuIa mpous3-
BO/JIHBIX ).

20) VpaBHeHHEe KacaTeIbHOW ¥ HOPMAJIH K KPUBOH.

21) HemnpepbiBHOCTB auddepeHInpyeMoii GyHKIHH.



22) Tlpou3sBojHas CIIOKHOU U 0OpaTHON (PYHKITHI.

23) TlonsTHEe MPOU3BOIHOM BBICIIETO IMTOPS/IKA.

24) nddepenumnan GpyHKIUU U ero reoMerpudeckuii cmpicia. OCHOBHBIE TeopeMbl 0 audde-
pEHIIMaax.

25) JInddepeHnunanbl BHICIIUX TOPSIKOB.

26) OcHoBHbIE cBOlicTBa quddepeniupyeMbix Gpynkmumii. Teopema Poss.

27) OcHoBHbIe cBOiicTBa mudpepeHunpyeMsix Gpynkuuii. Teopema Komu.

28) OcHoBHbIE cBOlicTBa nuddepeniupyeMbix Gynkuuii. Teopema Jlarpanka u e¢ CaeICTBHSL.

29) IlpaBwuno JlonuTans.

30) MOHOTOHHOCTDH (PYHKITUH.

31) DkcrpemyMmbl QyHKIHU.

32) HaubGonblice u HauMeHbIIee 3HaYCHUS (PYHKIIUH HA OTPE3KE.

33) Bemmykiiocth GyHKIMH, TOYKH IEeperuoa.

34) AcumnroTsl rpaduka GyHKIHH.

IIpumepHBbIii NepevYeHb 3aJaHUI K IK3aMeHY

- Brruncnenue npenenoB nociie10BaTeIbHOCTEN U PYHKITUN

- UccnenoBanue pyHKIMK HAa HEMPEPBHIBHOCTH U HA TOYKU PAa3pPHIBOB.

- Beruncnenue mpon3BoAHBIX yHKINK, HAX 0k IeHUE U depeHInanos.

- UccnenoBanue pyHKIMH ¢ TOMOIIBIO TPOU3BOJHOM, TOCTPOSHUE TPAPUKOB.

JK3aMeH MOKeT BKJIIYATh 3aJaHHS, OI00HbIE CJIeAYIOIIUM:
1) Berumiciure npeaesnsbl GyHKIHN:

2
X3 45x%+8x+4 . 38 _327 .~ ¥1+In?x-1
a) lim ; 0) Im ——; 8) lim ———;
x>-2  x3+3x%2-4 x—>1  tgnx x—1 14 COS X
; 3.8 ) 9-2x\%% X sina 7
. H CtgmXx . . — . — 2
2) lim (Z—es'”x) I ) lim X2—+ Ce) Ilm[ Xj % e lim (Mja .
x—0 x—0| 3x¢ +10 x—3_ 3 Xx—a X—a
2) UccnenoBatk GyHKIMU Ha HEMPEPHIBHOCTh U MOCTPOUTH CXeMaTHUYECKUH rpaduk GyHKIMU:
3x+4, x<-1,
3X ] 2
a)y=—2, 6) f(x): X‘—-2, —-1<x<2,
10x—-21-x
X, X2
. 1 /. sinx
3) Haitnure npousBoansie: a) Y =Intg5x;0) y==e (Sln X + COS X); B) y=———; T)
2 1+Insinx
1 . X2 2 1,5
=—arcsin—; ) dy-?, y=+v1+x"; e) V'-?, y==In“x.
y 5 NE] ) dy y )Y y 5
4) OnpesenuTh MPOMEKYTKH MOHOTOHHOCTH (yHKimm: f(X)= 2x% —Inx.
2
5) Haiitu MakcuMyMbl © MUHUMYMBI QyHKIHA: f (X) S .
2
X“—=X+3
. . 2x?
6) HaiiTi nHTEpBasIbl BHITYKJIOCTH M TOUKU Nepernda, rpaduka GyHKIUR: Y = 5 -
1+Xx
2
. . X“ +5
7) Haiitu acumnrotsl rpadukoB pynkuuit: f (X) =— +2X
X“ -1

3 cemMecTp: 3a4eT ¢ OLEHKOM



IIpumepHBbIi epeYyeHb BOMPOCOB K 3a4eTy

1. [TonsaTue nepBoodpazHoii. OCHOBHBIE TEOPEMBI O TIEPBOOOPA3HOM.

2. IlonsTie HEONPENEIIEHHOTO UHTErpaja, €ro CBOMCTBA.

3. Ilpocreiiiive npaBuiia UHTETPUPOBAHMUS.

4. MeToibl FHTETPUPOBAHUS: METO/I HETIOCPEACTBEHHOTO MHTETPUPOBAHUS, METOJT MHTETPUPO-
BaHMS M0 YaCTSAM, METO/1 3aMEHBI IEPEMEHHOM.

5. lHTerpupoBaHue NpOCTEHIINX pallMOHATIBHBIX Jpo0eit.

6. HTerpupoBanne HppalMOHAIbHBIX BBIPAXKEHUH, COJIEpKAILIUX UPPALIMOHATIBHOCTD OT Iepe-
MEHHOM MHTErpUPOBAHUS U JPOOHO-IIMHEUHYIO UPPALMOHAIBHOCTb.

7. UHTErppOBaHKE TPUTOHOMETPUUECKUX BBIPAKEHUN YHUBEPCATIbHOMN MOJCTAHOBKOW U YacCT-
HBIMU T10/ICTAHOBKaMHU.

8. 3agaya o oA M KpUBOJIMHEHHOW Tpanenuu. [lonstre onpeneneHHoro nHTerpaia, ero
F€OMETPUYECKHUI CMBICII.

9. 3amaua o pabore cuIbl mepeMeHHON BerurHbl. [IoHsATHE OnpeeieHHOro HHTerpana, ero Gu-
3UYECKUI CMBICIL.

10. OcHOBHBIE CBOICTBa ONPEIEICHHOTO UHTETpaa.

11. Ouenku onpeneneHHOro nHTErpaia. Teopema o cpeaHeM.

12. Toka3zatenbctBO hopmyinbl HeroTona-JIeiOnuma.

13. Jloka3aTenbCTBO CBOMCTB ONPEICIICHHOTO HHTETpaa.

14. TlpunoxkeHus onpeaeieHHOro HHTerpasa.

15. HecoOctBennsie unterpans | u Il pona.

IIpuMepHBbIii NepedyeHb 3aJaHUH K 324eTy
- MeTo1bl HHTEIPUPOBAHUSA: METOJI HENIOCPEACTBEHHOT'O MUHTETPUPOBAHMSI, METOJl NHTEIPUPOBA-
HUS 10 9aCTsIM, METO/l 3aMEHBI IIEPEMEHHOM.
- aTerpupoBanue NpocTeHIINX palliOHANbHBIX IPOOEH.
- lHTerpupoBanmne uppauoHalIbHBIX BBIPAKEHUN, COAECPKALIUX UPPALUOHAIBHOCTD OT Iepe-
MEHHOH MHTETPUPOBAHUA U IPOOHO-TMHENHYIO HPPALIMOHAIBHOCTb.
- laTerpupoBanue TPUrOHOMETPUYECKUX BBIPAKEHUN YHUBEPCAIBHOM IMOJICTAHOBKOM M 4acT-
HBIMU I10JICTAHOBKaMHU.
- Brruncnenue onpeneneHHbIX HHTErPaIoB
- 3aj1aya o IOl KPUBOJMHENHON Tpanennn

3ayeT MOKeT BKJIKYATH 3aJaHus, HOHOGHBIG CIeaAyromum:

HeonpeneneHHHe HUHTCETpaJibl:

D [x2e o 2) j x-cosxdx  3) j(l—sinzx)dx 4) dx

(arcsin3 x)- J1-x2

5 ‘Inx d 6 gy [ Ox
)IX el ) f 5 2018 Xix ) )Jsinxﬂgx
/— - i dx
9 X ax 10) [x-cosx2dx  11) [x-e*dx 12y [_Sin2x dx
)I Wex )j )I )'[ 1+ cos? x
2 dx cos 2x dx 5 . 3
13 V)V 10 : dx 16) |Inx d
)I(X_1XX—2XX—3) Il+cost )-[X St xax )Inx X

OHpCI[CJ'ICHHLIfI HHTCIpaJl U €TI0 MPUIIOKCHUS



1)]1:(x2—1)dx, 2) T(3+ijdx, 3) }L 4)J.x\/x+ dx
1 4 5 2\/; o\/X2+l
In3 %

5)I\/—+1

e T
6) [Inxdx,  7)[xsinxdx, 8 [ 9) ji
1 0 N2 —e o 2+COSX
10) Haiinure nomans GUrypsl, orpaHUuEeHHON JIMHUSMH:
a)yzl—x2 uy=ux 6)y:1—x2,y:x2+2,x=0,x=1;

B)xy=6x=1x=ey=0;1) y=6x—x2 —5 u ocero Ox; n)y=6x—x2 —5uy=3.
4  cemectp (2 Kypc):

[IpumepHbIi epeYeHb BONPOCOB K IK3aMeHY

1) IMonsTtue GyHKUUH JIBYX IEPEMEHHBIX, €€ 00J1acTh onpeaeneHus, rpadguk. JIMHUKA YPOBHSI.

2) IonsaTne QyHKIMKM MHOTUX NepeMeHHBIX. [Ipenen M HenpepbIBHOCTh (D)YHKIIMM MHOTHX Ie-
PEMEHHBIX.

3) IlonsTHe YaCTHBIX MPOU3BOIHBIX QYHKIIUH JABYX EPEMEHHBIX U UX F€OMETPUUYCCKUI CMBICIT.

4) Tloustue moaroro auddepenuuana u quddepeHimpyeMocT GYHKIHH ABYX EPEMEHHBIX.

5) Hocrarounoe ycioBue auddepeHupyeMocT GyHKIUH IBYX EPEMEHHBIX.

6) I'eomeTpryeckuii CMBICI OIHOTO Auddepeninana.

7) Tlpou3BogHbBIC U MOJHBIH TUPPEepeHIINAT CIOKHON QYHKIIMM MHOTUX MepeMEeHHBIX. HBapu-
aHTHOCTH (hOPMBI MOTHOTO AU depeHana oT CI0KHON QYHKIUU.

8) YacTHble MPOM3BOHBIC U MONHBIN AuddepeHIran BEICIIUX MOPSIKOB. PaBeHCTBO cMellaH-
HBIX YaCTHBIX MPOU3BO/IHBIX.

9) INonsTHe 3KcTpeMyMa (QDYHKIMHU JBYX NepeMeHHbIX. HeoOXoauMoe yClioBHe CyIeCTBOBAHUS
sKcTpeMmyMa. [focrarounoe ycnosue.

10)  HawuGosbiiee 1 HAMMEHbBIIICE 3HAYCHUS PYHKIMH JABYX NIEPEMEHHBIX B 3aMKHYTO# 00Jac-
TH.

11)  JIBoitHoit uHTerpan. OCHOBHBIC MOHSATHS U OTPEICIICHHUS.

12)  Teomerpuueckuii U Gpusnueckuii CMBICT IBOHHOIO HHTErpaa.

13)  OcHOBHBIC CBOWCTBA JABOMHOTO MHTErpaa.

14)  BeluKcieHHe IBOWHOTO HHTErpasia B ACKAPTOBBIX M MOJISAPHBIX KOOPANHATAX.

15)  Tpotinoit uaTerpan. OCHOBHBIC TTOHSATHS.

16)  BeblumcieHre TPOIHOTO HHTErpaia B IEKapTOBBIX KOOPIHHATAX.

17)  3aMeHa mepeMEHHBIX B TPOHHOM WHTErpajie, BIYHCICHUE B IIMJIMHAPHUECKUX U chepu-
YECKMX KOOpJAUHATAX.

IIpuMepHBbIii NepedyeHb 3aJaHUI K JK3aMeHy

- Bpruncienre 4acTHBIX IMTPOU3BOAHBIX IIEPBOr0, BTOPOro U T.J. MOPSIAKOB.
- Haxoxenne rpairieHTOB (PYHKITMU U TTPOU3BOJIHBIX 1O HAMIPABIECHUIO.

- UccnenoBanne pyHKIMH HA DKCTPEMYM.

- Haxoxxnenne HanOoIbIIEr0 1 HAUMEHBIIIETO 3HAYECHUM.

- Beruncnenue 1BOMHBIX UHTETPAJIOB.

- Beruncnenue TpOWHBIX HHTETPAJIOB.

JK3aMeH MOKeT BKJIIYATh 3aJJaHus, MmoJa00HbIE Caeayrommum:



y
X
X2

1-2y

1) Haiiaure nonubiit quddepennnan Gyuxiun: z = Intg

2) Haiigute yacTHbBIE MPOU3BOIHBIC BTOPOTO MOPSAAKA: Z =

0%z 037
u
o | oxoyar

3) Haiinure nmpou3BoHbIC byHKIMM Z = e?*sin5x.

4) Haitnure nuddepeniman BToporo nopsiaka: Z = xsin? y.

5) Haiizgure skcTpeMyMbl QyHKIMU: Z = €2 (X + yz)
6) Haiinute HamOosblliee M HaWMEHbIIEE 3HAYCHHE QYHKIUH Z = X% + y2 B oOyactu
D={-1<x<1-1<y<1},

7) Beranciure _”. (XZ + y)ixdy , T1e o6nacts D orpaHuuena uHHAMHE Y = X2, Y2 = X.
D
3,,2 2 2 _
8) Brrumcinre ﬂ. X°y“dxdy, rae obmacte D orpanmyena X“ +Yy< =9.
D

9) PaccraBuTh mpeneinbl HHTEIPUPOBAHUS B MOBTOPHOM HHTETpaje Ui JBOWHOTO WHTErpaja
H f (x; y)dxdy , €CIIM U3BECTHO, YTO 00J1aCTh HHTErpUpoBanus D :

D
a) orpannyeHa npsimbiMu X =1, X=4, 3x—2y+4=0, 3x—-2y-1=0;
0) orpaHMYCHA JUHUCH X2 + y2 —-4x=0;
B) SIBJISICTCSI TPEYTOJILHOM 00J1aCThIO C BEPIIMHAMH B TOYKAX O(O ;0), A(1;3), B(1;5);
') OrpaHUYEHA JIUHUSIMH Y = x2+1, x=0, x+ y=3.

10) M3mMeHHUTD OPSIOK MHTEIPUPOBAHKS B IOBTOPHOM HHTETpaie:

2 a-x? 1 5x 1 1y

a) I =[dc [fcyldy, ©) ] =[dx [ fOcydy; B I :_[dy jf(x;y)dx

-2 0 0 2x 0 _f1-y2

11) Boruuciure _U dxdy, roe obnacte D orpaHuueHa qMHUSMH Y =X, Y =X+3, y=-2X+1,

D
y =-2X+5.

12) Berunciure J.J.wfl— x% — y2 dxdy , rae obmacte D = {(X; y): X% + y2 < 1}, nepexos K mo-
D

JSIPHOM crcTeMe KOOpAMHAT.

13) Berumciaure _m dxdydz , rme obmacts V orpanmyena moepxuoctsmu X=0, y=0, z=0,
\Y

X+y=2, 22=x2+y2.

14) Bpruucnute J.J. Xyzzsdxdydz , Te obnactb V orpaHuyeHa MOBEPXHOCTAMHU Z=Xy, Y =X,
Vv

x=1,z=0.

15) Beruncnute 'm (2X + y)dXdde , Tne o0nacth V orpaHudeHa nmoBepXHoOCTsIMH Z =1+ X2 + y2 ,
\Y,

y=x,x=1, y=0, z=1.

5 cemectp (3 Kypc):



IIprMepHBIii IepeYeHb BOMPOCOB K IK3aMeHY

1) [Monsitue yrcnoBoro psiaa u ero cyMMmsl. [Ipumepsl cxoagmuxcs U pacxoaaumxcs psaaos. Hc-
CJIeJ0BaHHE F€OMETPUUECKON ITPOrPECCUH.

2) [pu3Hak cpaBHEHUS MOJOXKHUTEILHBIX YUCIOBBIX psAf0B. [IpeaesbHblil BapUaHT MpH3HAKa
CPaBHEHHSI.

3) Ilpusnak Jlanambepa cXOAMMOCTH MOJOKHUTEIbHBIX YUCIOBBIX PSAIOB.

4) PapukansHblil npusHak Kol cX0IuMOCTH OM0KUTEIIbHBIX YUCITOBBIX PSIOB.

5) UnTerpanbHblil IPU3HAK CXOUMOCTHU MOJIOKUTEIBHBIX YUCIOBBIX PSIIOB.

6) 3nakouepenytouuecs psaasl. [Ipuznak Jleitbuuia.

7) Psaapl ¢ mpon3BOIbHBIME UieHaMHU. AOCOIIOTHAS U YCIIOBHAS CXOAUMOCTD.

8) IlonsTHe HYHKIIMOHATIHHOTO Ps/Ia, €ro 00IACTH CXOAUMOCTH U CYMMBI.

9) Ilonatue paBHOMEPHON CXOAUMOCTH (HYHKIIMOHATBHBIX PSIOB.

10) HenpepbIBHOCTH CyMMBI ()YHKIIMOHATIBHOTO PSA.

11) UuterpupyeMocTh cyMMbl (DYHKIIMOHAIBHOTO PAA.

12) AuddeperunpyeMocTs CyMMBbI PYHKIIMOHATBHOTO PSAA.

13) Crenennble psaasl. Teopema AGens u ee CleICTBUS.

14) UccnenoBanue o01acT CXOJUMOCTH CTETIEHHOTO psfa.

15) Psap Teitnopa u Maknopena. BeiBoa ko3¢ uiineHToB.

16) HeoOxoamumMoe 1 TOCTaTOYHOE YCIIOBUE PA3JIOKUMOCTH QyHKIHMH B psix Teimopa.

17) Pa3noxeHne HEKOTOPBIX AJieMeHTapHbIX QyHKUIUH B psn Teitnopa (Makinopena)

18) Iepuonnueckue ¢pynkumu. [leprnoamueckue mponeccol. 19) Tpuronomerpudeckuii psig Dy-
pre. BeiBoa K03 hUIIHEHTOB.

20) Paznoxenwne B pag Oypre Gpynkuuii nepuoaa 2n. Teopema upuxie.

21) Paznoxenue B psg Oypbe YETHBIX U HEUETHBIX (DYHKITUH.

22) Paznoxenwne B psan Oypre QyHKINI TPOU3BOIBHOTO meproaa 2L#27.

23) [Ipencrasnenne Henepuogudeckon GyHkuun psgom Oypoe.

IIpumepHBbIii NepedyeHb 3aJaHUI K IK3aMeHY
- UccnenoBanue Ha CXOAUMOCTD 3HAKOIOJIOKUTEIIBHBIX PSAIOB
- HccnenoBanue Ha CXOAMMOCTD 3HAKOUEPEAYIOINXCS PSI0B
- UccnenoBanue 001acTu CXOIMMOCTH CTEIIEHHOTO psijia
- Paznoxenue B psag Teinopa
- Paznoxenue B psag @ypee

JK3aMeH MOKeT BKJIIYATH 3aJaHHS, NOJAO00HbIE CJAeAYIOIIUM:
Uccnenosars Ha CXOAMMOCTD PSJIBI.
A) I/Icnonbr;yx MPU3HAKU CPABHEHUS:

o 1 1 1 1 1

1 ; 2 —; — 4) —+—+—-+—+.
)Zl 32n ) gmn )gz )2 5 8 11
> 1 > S n/n+2

n+2
, 6) ;1) ) 8) ) ————.
nz_:13\/n(n2+10n—5) nzlnzm n+2) nzln +n+1 nzzllx/ne+2n—2

b) Ucnone3ys npusnak Jlanambepa:
0 n2 0 n!
9 >—; 10) > —;
n=1 2 n=1N
B) Papuxanbubiil npusHak Komu:

0 1 1 n2 0 n n2 0 n+2 3n+1 0 1 n
12 —|1+= 13 —_ 14 ;15 nil-=-
) ,122112”( nj ) nz_:l(n+3j ) Z(Zn-f-lj ) nz—:l [ nj

n=1

5)




I') UnTerpanbHblil HpI/I3HaK Komm:

1) Z (n+1) In(n+1)

I/Iccnez[yﬁTe Ha a0COJIIOTHYIO U YCIIOBHYIO CXOAUMOCTb PSIJIbI:
n+1 0 (_ l)n+1

1) Z 2) Y ~—r—

] 3N ] 3n+2
1 1 1 1 1 1 1 1 © 1l 1Y
4 1+=—— — o R 5 S L P
) 2 22 23 2% 25 26 27 28 )Ef ) ( nj

7)2

ne znln n’ n—1

OYHKIIMOHATIBHBIE PSJIBI.
1) UccnenoBath cxoauMocCTh psiji B Toukax x =0 u x =1

4-x 1(4-x\* 1(4-x) 1 (4-x)"

+= += + ot +
IX+2 3\7x+2 5\7x+2 2n—-1\7x+2
Haﬁz[I/ITe 00J1aCTh CXOJIMMOCTH PSIIOB

2) Z 3) i(—l)”*l (Zﬁ)zn : 4) Z

n= 1n X+2 - ne 11+x

3 n
5)2

n= 1(n + n+1)x+1; K nzln (x —4x+7T

CreneHHBIC PSIBL.

Haiinute 065acTh CXOAUMOCTH PSIAOB:

1) in'x”' 2) g“l% 3) é (_Xz/ﬁ; 4) in!(x—S)”

=0

0 o Ah-1 n 0 n n
Ziz _oy 6)23 (x+1); 7 Z(x+28); 8)22 o

n=1 n n=1 N n= 1(2n)|

6 cemectp (3 Kypc):
IIpumepHBbIii NepedyeHb BONPOCOB K IK3aMeHy

1) Kpusonuneiinblit uaterpan | poga. OCHOBHbIC OHATHS. Boruncienue.

2) Kpuonuneiinsiit uaterpan |l poga. OcHoBHbIe IOHATHS. Beaucnenue.

3) ®opmymna Octporpaackoro-I'puna.

4) YcnoBusi HE3aBUCHMOCTH KPHBOJIMHEWHOTO HHTerpaia || poma oT myTH WHTErpupOBaHUsL.
5) TMoeepxHoctHbIi nHTErpai | poma. OcHOBHBIC MOHITHS. Beruncienue.

6) IloBepxuHoctHbIi uHTErpal |l pona. OcHOBHBIC OHATHA. Brrancnenue.

7) ®opmymna Ocrporpazackoro-I'aycca

8) ®dopmymna Crokca.

9) Tlousitue ckassipHOro mojsi. [I0BepXHOCTH U JIMHUK YPOBHSL.



10) Iuddepenmupyembie CKaISIPHOE MOIS.

11) I'pagueHT CKaISPHOTO IMOJIS ¥ €r0 CBOMCTBA.

12) [Tpou3sBoaHas 11O HAITPABICHHIO.

13) IlonsiTue BeKTOPHOTO 1M0JIst. BekTopHbIe TnHUK 110151, [10TOK moJts.
14) TndpdepeHuupyembie BEKTOPHBIE TTOJIS.

15) JMuseprennus moisi. @opmyna Octporpaackoro-I'aycca.

16) Hupkynsiims noss.

17) Porop nons. ®opmyina Ctokca.

18) Onepatop ["amubTOHA.

19) Conenounanbroe noJje. [loTeHuaapHoe nose. ['apMoHryeckoe moJe.
20) [IpeodOpa3zoBanue Jlamnaca. OpUruHajIbl ¥ UX U300paKECHUSL.

21) CeoiicTBa npeodpasoBanus Jlamiaca.

22) O6parHoe npeobpazoBanue Jlamiaca.

23) Teopemsl paznoxenus. Dopmyna Pumana-MeiuHa.

IIpumepHBbIii NepevYeHb 3aJaHUI K IK3aMeHY
- Beruncnenre KpuBOJIMHEWHBIX HHTETPAJIOB
- Briuncnenue noBEpXHOCTHBIX UHTETPAJIOB
- Haxoxenue rpagrieHTa ¥ MPOU3BOIHOM 110 HAMPABICHUIO CKAJISIPHOTO OIS
- Haxoxnenue nuBepreHunu, UUPKYJISALUU U pOTOPa BEKTOPHOTO MOJIS
- [Ipsimoe u o6patHOe ipeoOpazoBanue Jlamnaca

JokyMeHT cocTaBiieH B cooTBeTcTBUU ¢ TpeboBanusMu OI'OC no nampasnenuto 44.03.05 «lle-
Jarormyeckoe obpaszoBaHue» (C JABYMs MPOPWISIMH TOJITOTOBKH), YTBEPKICHHOTO MPUKA30M
MunucrepctBa oO6pazoBanus U Hayku P® ot 22 ¢espans 2018 r. N125 «O6 yrBepxkaenun ¢e-
JIEpaJIbHOTO TOCYAApCTBEHHOTO 00pa3oBaTENbHOrO CTaHJApTa BbICIIErOo 0Opa3oBaHus — Oaka-
JaBpuar no HampaBieHuio moarotoBku 44.03.05 [Megarornyeckoe obpazoBaHue (C ABYMs Mpo-
GUIISIMHU TOATOTOBKH )»

Pa3zpaboTumk: AptembeBa C.B, x.¢.-M.H., TOIEHT,
JIOLIEHT Kadeapbl MaTeMaTUKH U METOJUKH O0YIECHHUS
matematuke [111 ®I'BOY BO «UT'Y»

Hacrosimas nporpamMa He MoKeT ObITh BOCIIPOM3Be/leHa HM B Kakoil ¢oopme Oe3 npeaBa-
PHUTEJIBHOI0 NHCbMEHHOI0 pa3pemieHus Kadgeapoi-pa3padoTuyuKa NporpaMmmai.
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