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DeepajibHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTe/ibHOE YUpekAeHue BbICIIero 00pa3oBaHus

«TOMCKUI TOCY JAPCTBEHHbIN YHUBEPCUTET CUCTEM
VYIIPABJIEHWA U PAAMOSJIEKTPOHUKW»

(TYCVP)

YTBEPXJIAIO
JupexTop nenapramMeHTa 00pa3oBaHUs
II. E. Tpos

«

»

PABOYAS ITPOTPAMMA JJUCITAITJIMHBI

MartemaTuka

YpoBeHb 00pa3zoBaHus: BbIclIee 00pa3oBaHue - GaKkagaBpuaT
Hanpasiienue noaroroku / cnenuanbHOCTh: 38.03.01 DkoHOMUKA

Hamnpasnennocts (mpoduis) / cnenuanu3anys: OUHAHCHI M KPEeIUT

®opma 00yueHus: 3a04HAs

@axynpreT: 3uB®, 3a04HbIii 1 BeyepHUuH GaKyabTeT

Kadenpa: sxonomuku, Kadeapa sxonomuxnu

Kypc: 1, 2
Cemectp: 1,2, 3
VYueOnslii man Habopa 2017 rona

Pacnipenenenue pabouero BpeMeHu

20 r.

Ne Bunel yueGHOM nesTenbHOCTH 1 cemectp | 2cemectp | 3 cemectp | Becero | Enunuiibt
1 |Jlexkuuu 8 4 12 24 JacoB
2 |IlpakTudeckue 3aHATHS 8 4 12 24 4acoB
3 | Bcero ayautopHbIX 3aHATUI 16 8 24 48 4acoB
4 |CamocrosTenpHas padora 52 96 75 223 9acoB
5 |Bcero (6e3 ax3ameHa) 68 104 99 271 4acoB
6 |IToaroroBka M cmada 3K3aMeHa / 4 4 9 17 JacoB
3ayera
7 | OOmmas Tpy10eMKOCTh 72 108 108 288 9acoB
8.0 3.E.

Kontponbasie paboTsr: 2 cemectp - 1; 3 cemectp - 1

3auer: 1, 2 cemecTp

DK3aMeH: 3 ceMecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
mpotokost Ne 11 ot « 21 » 5 2018 r
JIMCT COI'JTACOBAHUA

PabGowas mnporpaMma IUCHMIUIMHBI COCTaBJIeHA C YydeToM TpeOoBaHMH (QenepaibHOro
roCyIapCTBEHHOTO 00pa30oBaTeabHOTO cTaHAapTa Beiciiero odpaszoBanus (PI'OC BO) mo mampasieHuUIo
noarotoBku (cnenuanbHocTr) 38.03.01 DkoHoMmuka, yrBepxkaennoro 12.11.2015 rona, paccMoTpena u
o100peHa Ha 3acemanuu kadeapsl OMUC «  » 20 ropa, mpoTtokoi Ne

PazpaboTumk:

CTaplInii TpernoaaBaTesb Kad.
OMUC N. T. ApanacreBa

3aBenqyronmii odecneunBaronien kag.
OMHUC N. T'. bopoBckoit

Pabouas nporpamma IMCHUIUIMHBI COTJIacoBaHa ¢ (DakyJIbTETOM U BBITyCKarowIei kadeapoii:

Jexan 3uB® . B. Ocumnos
3aBeyrOnIMil BeIMTycKaroen kad.

SKOHOMUKU B. 1O. [TuObynbpHIKOBA
OKCIEPTHI:

JlonieHT Kadeapbl SKOHOMHUKH
(?KOHOMHMKH) H. b. BacunbpkoBckas

JoueHT Kadeapbl 3KOHOMUYECKON
MaTeMaTHKU, THPOPMATUKH U
cratuctuku (OMUC) E. A. lllenrpmuna
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1. lean u 3aa49u TUCUMILJIUHBI

1.1. Heau TUCHUNIHHBI
dbopMUpOBaHHE CHOCOOHOCTH OCYIIECTBICHUS cOOpa, aHanw3a M OOpabOTKU MaTeMaTUYECKUX
JAHHBIX, & TaK)KEe BbIOOpAa MAaTEeMAaTUYECKOTO MHCTPYMEHTapus Uit 00pabOTKU IKOHOMUYECKUX JaHHBIX,
aHallM3a pe3yJbTaTOB PacuyeTOB M OOOCHOBAHHS IMOJIYYCHHBIX BBIBOJIOB HEOOXOJMMBIX JUIS PEIICHUS
npodeccnoHaNbHbIX 3a1au.

1.2. 3agauy JUCHUILIMHBI
—  BOCIIUTAHHE CTPOTOCTH JIOTHYECKUX CYXICHUH U Pa3BUTHE aITOPUTMHUUYCCKOTO MBIILICHNUS,
—  O3HAKOMJICHHE C OCHOBHBIMU METOJaMH UCCJICIOBAHUS MPU PEUICHUU MAaTEMaTUYECKUX 3a/1a4
M OBJIaJICHUE UMH;
— NpUOOpeTeHHE YMEHHWW M HABBIKOB HCIIOJIH30BAaTh MATEMATHYECKUH ammapaTr B pa3iIdYHBIX
CMEKHBIX U TPO(HEeCCHOHATLHO HAIIPABJICHHBIX MPeIMETaX.

2. Mecto aucuuminnsl B ctpykrype OIIOIT
Hucnunmuna «Maremaruka» (b1.5.8) otHocuTes k 610ky 1 (6a3oBast 4yacTh).
[IpenmecTBylOMMMHA ~ TUCHMIUIMHAMY, (OPMHUPYIOIIUMH  HAa4yaJlbHbIC 3HAHUS, SBISIFOTCA:
@OUHAHCOBBIE BHIYUCICHUS.
[Tocnenyromumy AUCHUILUTHHAMA SBIISIFOTCS: 3alllUTa BBITYCKHOW KBaJM(UKAIIMOHHOW paloTHI,
BKJIIOYAsi MOJITOTOBKY K MPOIEAYPE 3aLIUThI U IPOLEAYPY 3alIUThl, JKOHOMETPHKA.

3. Tpe6oBaHus K pe3yJibTaTaM OCBOEHHS THCUMILIMHbI

[Tponecc n3yyeHHst UCUUIUIMHBI HAllpaBJeH Ha (JOPMUPOBAHHE CIEIYIOUINX KOMIIETEHIIMIA:

— OIIK-2 cnocoOHOCTBIO OCYIIECTBISATH COOp, aHAIU3 M 00pabOTKY JIaHHBIX, HEOOXOIUMBIX
IUISL peUIeHUs TPOoQeCcCHOHATBHBIX 3a7ad;

— OIIK-3  crmocoOHOCTRIO — BBHIOpaTh  HMHCTPYMEHTAIBHBIE  CpPEICTBA JUIsL  00paboOTKH
HSKOHOMHMUYECKMX JaHHBIX B COOTBETCTBHM C IOCTaBJIEHHOW 3ajjaueil, MpoaHaJIU3UPOBATh PE3yJIbTaThl
pacyeToB 1 000CHOBATH MOY4YEHHBIC BHIBOJIBI,

B pe3ynbraTe u3ydyeHus IUCLHUILIMHBI 00Y4aroLIMics JOKEH:

— 3HAThb OCHOBHBIEC ONpPE/EICHUS U TEOPEMBbl Kypca MaTeMaTUKU CpeJHEH IIKOJIbl, HEKOTOpbIe
CBEIEHUS M3 TEOPHH YHWCEJNl, OCHOBBI MAaTeMaTHYECKOTo aHaim3a M auddepeHnnaab-HOro UCUNCISHUs
CKJIIPHON (DYHKLUHU CKaJSIPHOTO apryMEHTa, OCHOBBI CaMOOPIaHU3allUH JUIsl PeIIeHHUs] SKOHOMHUECKUX
3aJa4 C MPUMEHEHHEM MaTeMaTHUECKOTO amrapara.

—  YMeThb peliaTh CUCTEMBI JIBYX M TPEX JIMHEHHBIX YpaBHEHHH, pelIaTh HEPaBEHCTBA, BKIIIOYAs
W HEpaBeHCTBA C MOXYJSIMH, CTPOUTh TpauKH OSIEMEHTapHBIX (YHKIWH, ONEpUpoOBaTh C
NoKa3aTeIbHBIMU U JlorapuMuyeckumMu GyHKuusMU. [IpuMeHATh mpenenbl, NPOU3BOJIHBIE U
auddepeHmansl K UCCaeI0BaHuI0 (QYHKIUMA.

—  BJaJeTh IreOpanyecKUMU OMEepalus MU C JECATUYHBIMU M OOBIKHOBEHHBIMH JApOOSMU;
METOZOM pelIeHUs] MPOCTEHIINX ajareOpauuecKux YypaBHEHMH, BKJIIOYas JIMHEHHBIE M KBaJlpaTHBIE,
AJIEMEHTaMHU BEKTOPHOM anreOpsl U e€ MpUMEHEHHUSIMH, TIOHATHAMU (YHKIIUH, TIpeienia, TPOU3BOTHON U
muddepennnana.

4. O0beM AUCHMILVIMHBI U BUJbI y4eOHOH padoThl
OO6mass TpyIOeMKOCTh JUCHUILIMHBI cocTaBisieT 8.0 3a4eTHBIX €IMHHUIBI U TpeJACTaBicHa B
tabmuie 4.1.
Tabnuna 4.1 — Tpy10eMKOCTb TUCIUIIMHBI

Bunel yueGHOIM nesTeNbHOCTH Bcero wacos Cemectpsl
1 cemectp 2 cemecTp 3 cemecTtp
AynutopHble 3aHATHS (BCEro) 48 16 8 24
Jlexun 24 8 4 12
[TpakTHueckue 3aHATHS 24 8 4 12
CamocTtosTenpHas padora (Bcero) 223 52 96 75
[IpopaboTka JEKIIMOHHOTO MaTepuasa 81 19 29 33
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[ToaroTroBka K MPaKTUYECKUM 3aHSATHUSIM, 69 15 39 15
CEMUHapaM
BrinonHenne KOHTPOJIBHBIX paboT 73 18 28 27
Bcero (6e3 ax3amena) 271 68 104 99
IToaroroBka u cmada 3K3aMeHa / 3adera 17 4 4 9
OO0mmas TpyA0eMKOCTb, 4 288 72 108 108
3auerHble EnuHUIEL 8.0
5. Conepsxkanue Q¥ CHUATINHbBI
5.1. Pa3nesnsl JUCHUIIMHEBI H BUALI 3aHATHHA
Pazensr qUCIMIUTMHBL U BUBI 3aHATUN TPUBEICHBI B TabmuIe S.1.
Tadmuua 5.1 — Pa3gensl IUCHUIUINEEL U BUIBI 3aHATHHA
= = 8% i
> = g | g8 5 2
T S < oS 2 0
Haspanwst pa3enoB AUCIHUILTAHBI 5 ) o o 2 £ 5
= 5 = g 0 s E
Q. < QO N Q=
= © M3 S 2
1 cemectp
1 OCHOBBI aHATUTUYECKOIN T€OMETPUH Ha 2 4 0 6 OIIK-2, OIIK-3
IJIOCKOCTH. MeTos KOOpAuHaT.
4 Martpuiibl u onpeaenuteau. CucTeMbl 6 4 52 62 OIIK-2, OIIK-3
JIMHEHHBIX YPAaBHEHUM.
Hroro 3a cemectp 8 8 52 68
2 cemecTp
2 OyHKIIMOHATBHAS 3aBUCUMOCTD U CIIOCOOBI 1 1 0 2 OIIK-2, OIIK-3
€¢ BBIPAKCHHUS.
3 YpaBHenue npsmoii. Kpuseie BToporo 1 1 44 46 OIIK-2, OIIK-3
MOPSITKA.
5 [Ipenernsl 1 HENPEPHIBHOCTD. 2 52 56 OIIK-2, OIIK-3
Hroro 3a cemectp 4 4 96 104
3 cemecTp
6 IIpousBonHas. [IpunoxxeHue npou3BOIHOM. 4 5 25 34 OIlIK-2, OIIK-3
Huddepenunan GyHKIUH.
7 UHTerpaibHOE UCUUCIIEHUE U 8 6 37 51 OIIK-2, OIIK-3
muddepeHIManbHbIe YpaBHEHUS.
8 UucnoBbIe psibl. 0 1 13 14 OIIK-2, OIIK-3
Uroro 3a cemectp 12 12 75 99
Hroro 24 24 223 271
5.2. Conep:xanue pa3ieioB IMCUUILIAHBI (110 JIEKIUSIM)
CogepxaHue pa3JesioB JUCIUILIIHH (IO JIEKIKAM) TPUBEIEHO B Tabnuie 5.2.
Tabmuma 5.2 — Conepkanue pa3iesoB AUCIUILUIHH (T10 JICKITUSIM )
Hassanus pasznesnos CofepkaHue pas3/enoB AUCIUIINHGI (10 JTeKimsaM) § & £ 3= % S
1 cemectp
4
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1 OcHOBBI Koopaunats! Touek Ha npsiMoil. HarpaBieHHbII OIIK-2,
AHATUTHYECKON oTpe3ok. Cructembl KOOpIUHAT. PaccTosHne Mexay OIIK-3
TE€OMETPHUH Ha IUVIOCKOCTH. | ABYMSI TOUKAMH Ha IUIOCKOCTH.
Meron koopaAMHAT.
L KOOpAL Hroro

4 Marpuisl u CsoiictBa onpeaenuteneil. O0paTtHast Marpuna. Panr OIIK-2,
onpeaenutenu. CUCTEMbI | MaTpUIlbl. Perienne cucTeMbl JIMHEHHBIX YPaBHEHUM. OIIK-3
JIMHEHHBIX YPAaBHEHUM. ®opmynsl Kpamepa. MeToa o6paTHO# MaTpUIBL.

Merton Maycca. @ynnameHTalibHasi cucTemMa

peueHui.

Hroro
Hroro 3a cemectp

2 cemecTp

2 OyHKIMOHANIBHAS BennuuHbl nepeMeHHbIE U TOCTOSIHHBIE. AOCOTIOTHAS OIIK-2,
3aBUCHUMOCTH M c11ocoObl | BennuuHa. CriocoObl 3aaHus PyHKIINU. OIIK-3
€€ BBIPaKECHHUS. OnemenTapubie pyHkuuu. Kiaccuduxanms ¢yHKIHi.

Hroro
3 YpaBHeHuUE NPsSMON. YpaBHeHHE MIPSAMOIA € YIIIOBBIM KO3()PHUIIEHTOM. OIIK-2,
Kpussie BTOporo OO1ee ypaBHeHUl npsMoil. YciaoBue OIIK-3
HOpsI/IKa. MapajuieIbHOCTH U NEPIIEHIUKYISIPHOCTH MPSMBbIX.

Paccrosinue ot Touku 10 npsiMoil. OKpyKHOCTb U

ammrnc. ['unepbona u mapadora.

Hroro
5 Ipenensl u [Ipenensl 4nCIOBOM MOCIEA0BATEILHOCTH. OIIK-2,
HENPEPBHIBHOCTD. BeckoneuHo mainbie 1 OECKOHEYHO OOJIbIIHE OIIK-3

BeINYHUHBI. OCHOBHBIE TEOPEMBI O NpEAEIax.

[Ipu3Haku cyuiecTBoBaHUs Npezenia.3aMedyaTe/bHbIe

npenensl. HenpepbIBHOCT (PyHKIMH.

Hroro
Hroro 3a cemectp

3 cemecTp

6 [IponsBosHas. Onpenenenue npon3BoHON. Cxema BbIUNCIECHUS OIIK-2,
[Ipunoxenne pon3BoIHOM. OCHOBHBIE IpaBUiIa OIIK-3
IIPOU3BOIHOM. muddepentmpoBanus. [IponzBoaHas Cl0XHONW U
Huddepenunan oOparHo# ¢pyHkiuu. [Ipasuno Jlonurans.
byHKINY. Bospacranue u yobiBanue QyHKIHMH. DKCTPEMYM

¢bysakun. Beimyknocts ¢pyHkiun. Touku neperuda.

Acumnrora rpaduka Gyakuuu. [lonsarue

muddepennnana. [Ipumenenue nuddepenimana B

MPUOIMKEHHBIX BEIYHUCIICHHUSIX.

Hroro
7 IaTerpanbHOE IlepBooOpa3Has GyHKIIMU U HEOTIPEIETeHHBIN OIIK-2,
VCUYWCIICHUE U uHTerpai. CBOMCTBA HEOMPEACICHHOTO NHTETpaa. OIIK-3

muddepeHIanbHbIe
YPaBHEHHS.

Merton 3ameHbl iepeMeHHoi. MeTon
WHTETPUPOBAHUSA 110 YacTsAM. MIHTerpupoBanue
TPUTOHOMETPUYECKUX (PYHKITUH, PAITMOHAIBHBIX U
uppalnroHaIbHbIX apobeit. [lonsTre onpenenreHHoro
unrerpaa. ®opmyna Herorona-Jleitbnua.
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Hecob6ctBennsie nnrerpansl. Auddepenunansable
ypaBHEHUs 1epBoro nopsaka. OxHOPOAHbIE

Qg depeHaIbHbIC ypaBHEHUS.
JuddepeHnnansHble ypaBHEHUS BTOPOTO MOPAIKA,
JIOITyCKAIOIIME MOHMKEHUE TIOPSIIKA.

Hroro 8
Hroro 3a cemectp 12
Hroro 24

5.3. Pa3esbl AUCHMILNIMHBI U MEKIMCIUIIIMHAPHBIE CBSI3H ¢ 00eceYHBAKIIMMY (NPeAbIIYIHMH)
U o0ecnieynBaeMbIMHU (MOCJIEAYHOIIMMHU) TUCUUIIIMHAMMA
Paznienbl AUCHUIITMHBI ¥ MEXIUCUUIUIMHAPHBIE CBA3H C 00ECIEUMBAIOUIMMHU (IIPEIBIAYIINMHU) H
obecreyrBaeMbIMHU (TIOCJIEAYIOIIMMHI ) TUCLUIIMHAMU MpeACTaBIeHbI B Tadauie 5.3.
Tabnuna 5.3 — Pa3aenbl JUCHUIUIMHBI U MEXIUCUUIUIMHAPHBIE CBA3H
Ne paznenoB qaHHON AMCUUIUIMHBL, 17151 KOTOPBIX HEOOX0IUMO
u3yyeHre 00ecreynBaroIIuX U 00eCIeYMBAEMbIX IUCIUILIUH

1 2 3 4 5 6 7 8

HaumeHoBaHue QUCUMILIMH

[IpenamiecTByOMKE TUCITUATITAHBI

1 ®uHaHCOBBIE BEIYKUCIIEHUS + + +

[Tocnenyromye TUCIUTITMHBI

1 3ammTa BBIMYCKHOM
KBaJTM(PHKAIIMOHHOHN paboTHI,

BKJIIOUasi OATOTOBKY K + + + + + + + +
MIPOLIEAYPE 3AIUTHI U

IpOLEAYPY 3aILUTHI

2 DKOHOMETpHUKA + + + + + +

5.4. CooTBeTcTBHE KOMIIETEHINH, GOPMHPYEMBIX IPH H3Y4YCHHH AUCHHUILIMHBI, 1 BUAOB 3aHATHH
CootBeTcTBHE KOMIIETEHIUI, (POPMUPYEMBIX NPU HU3YYEHUM IUCUUIUIMHBI, U BHUJIOB 3aHITHN

IpeJCcTaBiIeHo B Tabnuie 5.4.
Tabnuna 5.4 — CooTBeTcTBHE KOMIIETEHIMH, (POPMHUpPYEMBIX NMPU U3YHYEHUM IUCUUIUIMHBI, U BUJOB

3aHATUN

. Bunrwl 3anstuit
S |
& § g ®opMBI KOHT
2 & - o p post
2 B 2 g
7 = ©
OIIK-2 + + + KonTtponbHas pabota, Dk3ameH,
KoHcnekT caMonoATroTOBKH,
3auer, Tect, OTUeT 1O
MPAKTHYECKOMY 3aHSITHIO
OIIK-3 + + + KonTtponbHas pabota, Dk3ameH,
KoHcnekT camonoATroTOBKH,
3auer, Tect, OTUeT 1O
MPAKTHYECKOMY 3aHSITHIO
6. UnTepakTUBHBIE MeTOABI M (POPMBI OPraHU3ANMH 00yYeHU s
He npenycmotpeno PVYIIL.
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7. JIabopaTopHbie padoThI

He npexgycmorpeno PYIL

8. IpakTHyeckne 3aHATHSA (CEMHHAPBI)

HanMeHoBaHME MPaKTUYECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B Ta0uIe 8.1.
Tabnuna 8.1 — HauMmeHoBaHUE NPAKTUYECKUX 3aHITHH (CEMUHApPOB)

) CAS
5 2 =
9 = =
< > 5
HasBanus pasznenos HaumeHoBaHMe TpaKTUUECKUX 3aHATUIN (CEMHUHAPOB) 3 S5
o s B
3 22
e S 2
= S
1 cemectp
1 OcHoBBI Koopaunatsl Touek Ha npsimoii. HanpapiieHHBII 4 OIIK-2,
AHAIIUTHYECKOU otpe3ok. CucreMbl KoopauHaT. PaccTosiHue Mexy OIIK-3
TFE€OMETPHH Ha IUIOCKOCTH. | ABYMsI TOUKAMH Ha IUIOCKOCTH. Pemenue 3anay.
Merton k HWHAT.
CTOA KoopAHHa Hroro
4 Matpuibl 1 CsoiicTBa onpeaenuteneid. ObpaTtHast matpuia. Panr OIIK-2,
onpeaenuteny. CucreMsl |MaTpullpl. Penenue cuctemMsl IMHEWHBIX YPaBHEHUH. OIIK-3
JIMHENHBIX YpaBHEHUH. ®opmynsl Kpamepa. MeTon o6paTtHOil MaTpHIIBL.
Meropn ['aycca. @ynnameHTanbHas cucTeMa
pewieHnii. Pemenune 3anau.
Hroro
Hroro 3a cemectp
2 cemecTp
2 OyHKIIMOHATBHAS BenuunHbl nepeMeHHbIe U TOCTOSIHHBIE. AOCOJIIOTHAS 1 OIIK-2,
3aBUCUMOCTH M crIocoObl | BenmnunHa. CriocoObl 3a1aHus PYHKITUH. OIIK-3
€€ BBIPAKEHHUS. OnemenrtapHble GpyHkuuu. Knaccuduxarms GyHkumii.
Pewrenue 3anau.
Hroro 1
3 YpaBHEHME NPSAMOM. YpaBHeHUE MPSIMOH ¢ YTIIOBBIM K03 PHLIEHTOM. 1 OIIK-2,
Kpussie BTOporo O61iee ypaBHeHUH npsMoil. YciaoBue OIIK-3
HOpsJKA. NapaJUIeIbHOCTH U NEPIEHANKYISIPHOCTH MPSAMBIX.
Paccrosinue oT Touku 10 npsiMoil. OKpyKHOCTb U
anunc. 'unep6ona u napabona. Penenue 3amad.
Hroro 1
5 Ilpenensl u [Ipenensl 4MCIOBOM MOCIENOBATENBHOCTH. 2 OIIK-2,
HEIPEPBIBHOCTD. beckoneuHo manbie 1 O€CKOHEUHO OO0JIbIIINe OIIK-3
BeIMYHUHBI. OCHOBHBIE TEOPEMBI O MpEACIIaX.
[Ipu3Haku cyuiecTBoBaHUS Npezena.3aMedyaTesbHble
npenensl. HenpepreiBHOCTH hyHKIMU. Pemenue 3agay.
Hroro
Hroro 3a cemectp 4
3 cemecTp
6 IIpousBoHas. Onpenenenne npou3BoiHON. Cxema BBIYUCICHUS 5 OIIK-2,
[Ipunoxxenue pon3BOIHON. OCHOBHBIE IIPaBUIIA OIIK-3
MIPOU3BOHOM. muddepennmpoBanus. [Ipon3BogHas CI0KHON U
Huddepennunan obparHo#i ¢pynkuuu. [Ipasuno Jlonurans.
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byHKIMN.

Bospacranue u yosiBanue QyHKIMH. DKCTPEMyM
¢byakuun. Beimmykinocts Gyakuuu. Toukn neperuoda.

Acumnrora rpadpuka Gyuakuun. [Tonsarue

muddepennuana. [lpumenenue quddepennnana B

HpHGHI/I)KeHHBIX BBIYUCICHUAX.

Htoro

7 aTerpanbHOE
UCUHCIICHUE U

Qg depeHImaIbHbIe
ypaBHEHHUSL.

[TepBooOpasnas GpyHKIIUM U HEOTIPEICTICHHBIN

nHTerpan. CBoNCTBa HEONIPENEICHHOIO HHTETpaIa.
Meropn 3aMeHbI iepeMeHHOU. Meron
MHTErpupoBaHus 1o yactsaM. HTerpupoBanue
TPUTOHOMETPUUYECKUX (PYHKLUH, pallHOHAIBHBIX U
uppalnroHaIbHbIX apooeit. [lonsTue onpeneneHHOro

unTerpaia. @opmyna Herorona-JleitOuuma.

Heco6cTBennbie unTerpaisl. Juddepennnanbubie

ypaBHEHUs TiepBoro nopsiaka. OaHOPOIHBIC
muddepeHranbHble YpaBHEHUS.

Huddepennnanbabie ypaBHEHHS BTOPOTO MOPSIKA,
JOIIyCKaroLe NOHMKEHUE MOPSAIKA.

OIIK-2,
OIIK-3

Hroro

8 UucnoBbie psabl.

OCHOBHBIE TTOHSITHA. CXOI[I/IMOCTB pAaaa.

Heo6xoanMelii mpru3HAK CXOAMMOCTH.

I"apmonnueckuii psa.

1 OIIK-2,
OIIK-3

Hroro

1

Htoro 3a CEMECTP

12

Hroro

24

Tabiume 9.1.

9. CamocrosiTejibHasi pabora
Bugpsl camocTosTensHON paboThl, TPYAOEMKOCTh U (POPMHUPYEMble KOMIETEHIIUU MPECTABICHbI B

Tabnuua 9.1 — Busiel caMoCTOSATENbHOM pabOThI, TPYI0EMKOCTb U (POpMUPYEMbIE KOMIIETEHIIH

3 [&]
S |
Bunael camocTosTensHON § - 28
Ha3Banus paznenon o S5 DopMBI KOHTPOJIA
paboTsI s} S E
=3 &z
a Qo 2
~ iS]
1 cemectp
4 Matpulibl 1 Breimonmaenue korTponbHeix | 18 | OIIK-2, 3auer, KoHCIIEKT
onpeaenutenu. CucTeMbl | paboT OIIK-3 CaMOIIOATOTOBKH,
WHEHHBIX BHCHHH. KonTtponbsHas T
JIHe YpaBHe [ToaroroBka k 15 OO porbHas pabora,
TYET MO MPAKTUIECKOM
MPAKTUYECKUM 3aHATHUSIM, cr o Tp cckoMy
HATH T
CeMHHapam 3a fo, 1eC
[IpopaboTka JTeKITMOHHOTO 19
Marepuaia
Hroro 52
Hroro 3a cemectp 52
[logroroBka u cnava 3auera| 4 3auer
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2 cemecTp

3 YpaBHeHHE NPSMOH. ITonroroBska k 15 | OIIK-2, Koncnoexr
Kpussie BTOporo MIPAaKTUYECKUM 3aHATHSM, OIIK-3 CaMOIIOATOTOBKH,
MOpsI/IKA. ceMUHapam KoHntposbHast pabora,
OTyeT 1o NPakKTUIECKOM
[IpopaboTka JIEKIIMOHHOTO 29 P y
3aHATHIO, TecT
Marepuaia
Htoro 44
5 Ilpenensl u Brimonnenue koutpoasnbix | 28 | OIIK-2, Koncnexr
HEIMPEPHIBHOCTD. pabor OIIK-3 caMonoArotoBku, Otyer
10 IPAKTHYECKOM
ITonroroBka k 24 p y

3aHATHIO, TecT
IIPAKTUYCCKUM 3aHATUSIM, ’

ceMHHapaMm
Hroro 52
Hroro 3a cemectp 96
[loaroroBka u caaua 3adera| 4 3auer
3 cemecTp
6 IIpousBoHas. Brmmonnenue koutpoasubix | 10 |OIIK-2, Koncnekr
[Ipunoxenne pabor OIIK-3 CaMOIIOATOTOBKH,
MIPOU3BOAHOM. KoHntposbHas padota
P b a [TpopaboTKka JEKIIMOHHOTO 15 T p9 P ’
updepeHman KITHH. ecT, JK3aMeH
A PeH bymxay Mmarepuala ’
Hroro 25
7 IaTerpanbHOE Bremonnenue kontponeubix | 17 |OIIK-2, | Koncmekr
UCYHCTICHHE U pabor OIIK-3 CaMOIIOATOTOBKH,
" HITUATBHBI KonTponbHast T
nuddepeHnmranbHbIe TToAroToBKa K 10 Oo poJibHast paboTa,
aBHEHUSI. TYET M0 MPAKTUYECKOM
ypasHe MPAKTUYECKUM 3aHATHM, T 1o Tip cekoMy
3aHATUIO, Tect, IK3aMeH
ceMHUHapaMm
[IpopaboTka JTeKITMOHHOTO 10
Marepuaia
Hroro 37
8 UncroBbIe psibl. IToaroroBka x 5 OIIK-2, Koucnekr
MPAKTUYECKUM 3aHATHM, OIIK-3 CaMoToOAroTOBKH, OTYeT
ceMHUHapaMm 0 MPAKTUICCKOMY
[IpopaboTka JIeKITMOHHOTO 8 3aBATIO, Tect
MaTtepuana
Hroro 13
Hroro 3a cemectp 75
IToaroroska u crada 9 DK3ameH
JK3aMeHa
Hroro 240
10. Kypcosoii npoekT / KypcoBasi padora
He npexgycmorpeno PYIL

11. PeiiTuHroBasi cucreMa /Uit OLCHKH YCIIeBAeMOCTH 00y4aI0IINXCs
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PeitTuHroBas cucreMa He HCIIOJIb3YETCA.
12. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE o0ecTeyeHne JUCIUNINHBI

12.1. OcHoBHasi IMTEpPaTypa
1. Maremaruka JUIi  TYMaHHTapHBIX, O3KOJOTMYECKMX W  3KOHOMHKO-FOPUIHYECKUX
crnenuanpaoctel. Yactes 1: Yuebnoe mocodbue / Marasunnukos JI. U., Illesenes 10. I1. - 2007. 260 c.
[DnekTponHbIii pecypc] - Pexxum nmoctyma: https://edu.tusur.ru/publications/7783 (mata oOparmeHus:
05.07.2018).
2. MaremaTnka JUIsi TYMaHUTApHBIX, OKOJOTHYECKUX W  DKOHOMHKO-IOPHIUYCCKUX
crnenuanbpuaocTel. Yacts 2: Yuebnoe mocodue / Marasunaukos JI. U., lllesenes 10. I1. - 2007. 244 c.

[DnexkTponnbIii pecypc] - Pexxum nmoctyma: https://edu.tusur.ru/publications/7830 (mata oOparmeHus:
05.07.2018).

12.2. lonosiHuTEIBHAS TUTEPATYPA

1. Beicmas matemaruka. Juddepenunansaoe ncuucienue: YueoHoe nocooue / Mara3smHHUKOB
JI. W., Marasunnuko A. JI. - 2017. 188 c. [OnekrponHbii pecypc] - Pexum npocrymna:
https://edu.tusur.ru/publications/6861 (mata obpamenus: 05.07.2018).

2. Brpicmas marematnka III. OyHKIUM KOMIUIEKCHOTO TepeMeHHOro. Psapl. MHTerpaibHbie
npeoOpazoBanus: YdyeOHoe mocodue / MarazunnukoB JI. U. - 2012. 206 c. [DnexTpoHHBINA pecypce] -
Pexxum noctyna: https://edu.tusur.ru/publications/2258 (nara obpamenus: 05.07.2018).

3. Maremaruka: Kypc mnpaktuueckux 3anstuii / IlpuxomoBckuit M. A. - 2018. 124 c.
[DmexkTpoHHBI pecypc] - Pexxmm noctyma: https://edu.tusur.ru/publications/7617 (mata oOpamicHwus:
05.07.2018).

12.3. YueOHO-MeTOAHYECKHE ITOCOOH

12.3.1. O0s3aTesibHBIE Y4eOHO-MeTOAUYECKHE MOCOOHus

1. TlpakTukym 1o MHTETPATHHOMY HCUUCICHHIO U U depeHInalbHbIM ypaBHEHUAM: YyeOHOe
nocobue / EnprioB A. A., ExsrioBa T. A. - 2005. 204 c. camocTosiTenbHas paboTa IpeICTaBlICHA B
yu4eOHOM TMOCOOMM 10  KaXAOMYy pasfeny [OnekTpoHHBIH pecypc] - Pexum  gocryma:
http://edu.tusur.ru/publications/39 (nata obparenus: 05.07.2018).

2. Brpicmas marematuka . [IpakTukym 1o JTUHEHHOW anreOpe M aHATMTUYECKOH TeOMETpHUU:
VYuebHoe nocobue / Marazunnukos JI. ., Marazunnukosa A. JI. - 2007. 162 c. camocrositenbHas padota
MpeACTaBIeHa B Y4€OHOM IMOCOOMH MO KaxJAOMy pazfieny [DIeKTpoHHBIN pecypc| - Pexum moctyma:
http://edu.tusur.ru/publications/37 (nara obpamenus: 05.07.2018).

3. Marematuka (aganTamoHHBIA Kypc): MeTonuveckne yKa3aHus K MPAKTHUYECKUM 3aHSATHIM U
opraHuszaiuu camocroarenbHoil padotsl / Kymukosa I1. B. - 2018. 29 c. [DnekTponHsbIit pecype] - Pexxum
nocryna: https://edu.tusur.ru/publications/8014 (nara obpamienus: 05.07.2018).

12.3.2. YuyeOHo-MeTOAMYeCKHE IIOCOOMS 1JIs1 JIMIL C OTPAHMYEHHBIMH BO3MOKHOCTSIMM 3/10POBbS M
HHBAJIHI0B

Y4eOHO-MeTOAMYECKHE MaTepUalIbl JIJIsl CAMOCTOSATEIbHON M ayIUTOPHON pabOoThl 00y4aroIUXCs
U3 YMCIIA JIMI ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI M1 MHBAINUJIOB MPEAOCTABISAIOTCS B (opMax,
aIalTHPOBAHHBIX K OTPAaHHYEHISIM UX 3JI0POBbBSI U BOCIIPHUATHS HH(POPMAITUH.

JI1s1 JIML ¢ HApYILIeHUsIMHM 3PeHHUs:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B IIeYaTHOH (opMe yBETUUEHHBIM IIPU(PTOM.

JIJ1s1 JINI ¢ HAPYUIEHUSIMH CJIyXa:

- B (hopMe AIEKTPOHHOTO JOKYMEHTA;

— B IeUaTHOM opme.

JIJ1s1 1M1 ¢ HAPYIIEHUSIMH OTIOPHO-ABUTaTEIbHOI0 almapara:

- B (hopMe AIIEKTPOHHOTO JOKYMEHTA;

— B IeUaTHOM opme.

12.4. IIpogeccnonaibHbIe 0a3bl JaHHBIX U MHGOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBbI
1. https://www.nature.com/ - 6a3a ecTeCTBEHHO-HAY4YHBIX KYPHAJIOB
2. https://ibooks.ru/ - anexTponHas OMOIMOTEYHAS CHCTEMa YIeOHON M HAyYHOMH JINTEPATyPhl
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3. http://www.intuit.ru/department/mathematics/ptams/lit.html

13. MaTepuajbHO-TeXHHYeCKOe o0ecneyeHne JUCHUILINHBI U TpedyeMoe NporpaMMHoe
ol0ecrnieueHue

13.1. O0uue TpeOGOBAHUA K MATEPHATBHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecreYyeHH 10
AMCHMILINHBI

13.1.1. MaTepuajibHO-TeXHUYECKOE U MPOrpaMMHoOe oOecrneuyeHue 1Jis1 JIeKIIMOHHBIX 3aHATHIl
Jlns mpoBeneHus 3aHATUN JICKIIMOHHOTO THIA, TPYIIOBBIX M MHIAWBUAYAJIbHBIX KOHCYJIbTAIUH,
TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHOM aTTeCTAI[MU UCTIOIb3YeTCs y4eOHasi ayTUTOPHUS C KOJTHMYECTBOM
MOCaJI0YHBIX MECT He MeHee 22-24, obopymoBaHHash JTOCKOW M CTaHIAPTHOM y4eOHOW MeOesblo.
Nmerorcss AeMOHCTpallnOHHOE OOOpYIOBaHUE H  y4eOHO-HATIISAIHBICE TOCOOWs, O00eCIeYHBAIOIIHNE
TEMaTHYECKHE WILTIOCTPAIIAH 110 JICKITMOHHBIM pa3/ieiaM JUCIUILUIHHBL.

13.1.2. MaTepuajibHO-TeXHUYECKOEe U MPOrpaMMHoOe oOecrevyeHue I NPAKTHYEeCKNX 3aHATHI

YyebOnast maboparopus

ydueOHasi ayAUTOpHUsl IJIsl MPOBEICHUS 3aHATHN MPaKTUYECKOro THUMA, ydeOHas ayIuTOpHs s
MIPOBEJICHUS 3aHATUH JIaOOPATOPHOIO THUIIA, TOMEIICHUE JJIi KYPCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHUS
KYpPCOBBIX paboT), MOMEIICHHE IS MPOBEACHUS TPYIIOBBIX W WHIAMBUIYAJIbHBIX KOHCYJIbTAIIHM,
MOMEIIIEHUE JJIsi MPOBEJACHHUS TEKYHIEro KOHTPOJIA W MPOMEXKYTOUHOM aTTecTaliy, MOMEIIeHUEe s
CaMOCTOSITENILHON paboThI

634034, Tomckas obnacts, r. Tomck, Bepunnuna ynuna, 1. 74, 424 ayn.

Onucanue uMeromerocss 000pya0BaHus:

- [I5BM (Intel Pentium G3440, 3 G, 4 Gb RAM) (12 mwr.);

- Maruuro-mapkepHas 10CKa;

- KommekT cnenuanuzupoBanHoi yueOHo# meben;

- PabGouee mecto npenoaasares.

[TporpammHoe obecrieueHue:

— Microsoft Office 95

— OpenOffice

13.1.3. MaTepuaJbHO-TeXHHYECKOE H IPOrpaMMHOe o0ecrnedeHne 1Jisi CAMOCTOATEIbLHOH padoThI
s camocToATenbHOW pabOThl MCIONB3YIOTCS Y4eOHblE ayTUTOPUHU (KOMIBIOTEPHBIE KJIAccChl),
PACIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obnacts, T. ToMck, Jlennna npocmnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, . ToMck, yn. KpacHoapmetickas, 1. 146, 201 ayn.;
- 634034, Tomckas obnactb, T. ToMmck, Bepmmauna ynuia, 1. 47, 126 ayn.;
- 634034, Tomckas obnacts, T. ToMmck, Bepmmnuna ynuna, 1. 74, 207 aya.

CoctaB 000py10BaHUS:

- yueOHast mebenb;

- komnbroTeps! ki1acca He Hivke [IDBM INTEL Celeron D336 2.81T1. - 5 mit.;

- KOMIIBIOTEPHI MOJKIIOYEHb K ceTu «MHTepHeT» M o0ecrnedyuBaroT JOCTYN B 3JEKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCHUTETA.

[TepeueHs MporpaMMHOTO 0OECTICUCHHS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mis Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajbHO-TEXHHYECKOe o0ecreyeHne M CUMILTHHBI JJIS JTUI ¢ OTPAaHUYeHHbIMH
BO3MOKHOCTSIMM 3710POBbSI 1 HHBAJIU/I0B
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OcBoeHME TUCIUIUIMHBI JUIAMH C OIPaHUYEHHBIMH BO3MO>KHOCTSIMH 370POBbSl M MHBAJIUIAMHU
OCYILECTBISICTCA C MCIIOJIb30BAaHUEM CPECTB 00yUeHHs OOIIETo U CIeNHaTbHOTO Ha3HAYCHUSI.

[Ipu 3aHATHSIX C OOyYarONIMMKCS € HAPYWIEHUSIMU CJyXa MPeIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCHJIMBAIONIEH amnmapaTypbl, MYIbTUMEAWHHBIX CPEACTB U JPYTUX TEXHUUYECKUX CPEACTB
npuema/nepeaadn yueOHoi uHbopManuu B AOCTYMHBIX (hopMax, MOOMJIBHON CHCTEMBI MPEIoJIaBaHUs
U1l 00y4YaloOUIMXCSl ¢ WHBAIMAHOCTBIO, TIOPTATUBHOM MHAYKIIMOHHOW CHUCTEMbl. Y4yeOHas ayauTOpHs, B
KOTOpOI 3aHMMAIOTCs OOydaroliuMecs ¢ HapylIeHHEeM ciyxa, o0OpylOoBaHAa KOMIBIOTEPHOIH TEXHUKOMH,
ayIMOTEXHUKOH, BUJEOTEXHUKOU, JIEKTPOHHON JTOCKOM, MYJIbTUMEIUNHON CUCTEMOM.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMUCS ¢ HAPYLIEHUSIMH 3PEeHUSIMH [IPETYCMOTPEHO HCIIOJIb30BAHUE B
JEKIMOHHBIX M YYEOHBIX ayAUTOPHUSX BO3MOXHOCTH MPOCMOTpPa YAAJICHHBIX OOBEKTOB (Hampumep,
TeKCTa Ha JOCKE WIM Ccllaiila Ha SKpaHe) MpU IOMOIIM BHIEOYBEIHMYUTENCH i1 KOMGOPTHOTO
IPOCMOTpA.

[Ipu 3aHsATHSAX C OOy4yalOUIMMHCS € HapYWIEHHWSIMH OINOPHO-JABUIraTe/]bLHOr0 anmnapara
UCTOJB3YIOTCS aJbTEPHATUBHBIC YCTPOWCTBAa BBOJAa WHGOpPMAIMKM M APYrHe TEXHUYECKHE CPEACTBA
npuemMa/repeaaun ydeOHo MH(pOpMauK B AOCTYMHBIX (hopMax, MOOMIBLHON CHUCTEMBbI OOyUYCHHUS s
JIIOEN C MHBAJIMJHOCTBIO.

14. OueHouHbie MaTepUAaJIbl 1 METOAUYECKHE PEKOMEH/IAMU 110 OPTaHU3ALMN U3yYeHUsl
JTUCIHHUIIINHEI

14.1. Conepmalme OLHCHOYHBIX MAaTCPHUAJTOB U METOAUYCCKHE PEKOMEHIAUH
I[J'ISI OL€CHKH CTCIICHU C(bOpMI/IpOBaHHOCTI/I " YPOBHA OCBOCHHA 3aKPCIUJICHHBIX 3a JUCIHUIIIIMHOMN
KOMIICTCHITUM HCIIOJIB3YIOTCA OLICHOYHBIC MAaTCPHAJIbI B COCTABE!

14.1.1. TecToBbIe 3a7aHus
HET pelIeHUI

1. Bbramcauth npeaen 3
. 7n=15n?+9 7
im—— =
=114 —6n—5n°
-5
X e [l; 3]

2. Haii §) ) ) .
@;II_/:;II/IH;)H JIACTh OHpe)IeJ'ICHI/IH X € (—OO,]_) U (1, 3) U (3’ +OO)
y:; Xe(—oo;l]u[3;+oo)

VX2 —4x+3
X € (—00;1) U (3;+00)

YeTHas
3. HccnemoBarh Ha YETHOCTD U HeYeTHAS
HEUYETHOCTh (PYHKITHIO
) 4 HU YeTHasi, HU HeYeTHas
y=3-X"+2X
HET pelICHUS
q=1
4. T'eomerpuyeckuii ps g <1
a+ag+ag’ +... CXOIUTCS, eCIH o> 1
€ro 3HaMeHaTelb (
q=-1
| 5. Haiitu Touku pa3psiBa PyHKITUN \ X = 1- TouKa yCTpaHUMOTO
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1 pa3pbiBa
y = X

x 1-ro pona
1+2¢2 —
U YKa3aTh MX XapaKTep X = 1- TouKa HEYCTPaHUMOTO
paspsiBa 1-ro pona
X = 0 — Touka pa3psiBa BTOPOTO
pona
(byHKLMS HeTIpephIBHA
0
6. Beruucnuth npenen HEeT pelIeHUs
. sin5x
lim = 8/5
x-0 Sin8x
5/8

n:ln
=1
pIES
7. TapMOHMYECKHI pAIOM n=t
Ha3bIBACTCA P i 1
~lInn
i 1
n:03n
X H X 1
e*-sinx+e” cosXx ——tgx —Inx-—
X Cos” X
X H X
e”-sinx+e*cosx —Inx-—
8. Haiitu npou3BoaHyt0 QyHKIMH cos X
=e*-sinx—Inx-tgx : 1 1
9. ¥ g e -sin X +e* cosx — = tgx + INXx- —
X sin® x
X i X 1 1
e”-sinx —e* cosXx ——tgx +Inx-—
X cos” X

sinx-e*™ +C
1 . e25inx +C
10. BeruucnuTh UHTErpa 2
I cos X - €% dx 202X 4
_l A eZCosx + C
2
. 7
11. HaiiTu pa3sHOCTh MEXITY
HauOOJBIIUM U HAUMEHBILIUM 62
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3HAYCHHUSIMU (YHKIIUH 18
f(x) =3x®> —5x*+6 Ha oTpeske 58
[0;2]
D>1
12. Tlo npusnaky Jlamambepa D<1
. a
D = lim —"L psy cxoauTes, ecnu D & (—o0;+0)
n—o0 an
D=1

13. IlepeuncauThb FIEMEHTHI
MHOKECTBa

C={x|xeZ|x|<3}

14. Touka Xo Ha3bIBAETCA TOUYKOU
pa3psiBa MEPBOTO PoOJIa, €CIU

XOTs1 Obl O/IUH U3 OAHOCTOPOHHUX
npenenoB QyHKINH B TOYKE Xo HE
CYILLIECTBYET

OJIHOCTOPOHHHE KOHEYHBIE
npezensl QyHKIMU B TOYKE Xo
paBHBI 3HAUYCHHUIO (PYHKIH B STOH
TOYKE

(GYHKLUS UMEET B 3TOM TOUKE
KOHEYHBIE IIpeiesibl CIIpaBa U clieBa

XO0Ts OBl O/IMH U3 OJTHOCTOPOHHUX
npenenoB GyHKINUU B TOUKE Xo
paBeH OECKOHEUHOCTH

15. OGmwmii uieH psaa
1 1

+ +
5*2 6*3 7*4

+...UMECT BU]

1
5ﬂ ‘2n

1
(n+10)

1
(n+5)(n+2)

1
(n+4)(n+1)

16. ITocnenoBaTeIbHOCTh MOXKET
HMETH

TOJIBKO OAWH MMPEACII

71000€ KOJIMYECTBO MPEIEIIOB

He OoJee IBYX

JIBa Pa3IUYHBIX TIpenesa
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17. Yemy paBen nuddepeHiman
byHKIIUU

X2

e
="
SIN™ X

XZ

2xe
2sin X -cos X

2
2xe™ dx
2sin X -cos xdx

e dx
| 2sin xdx

xe
| —2sinX-Ccos X

XZ

18. Haiiti TOYKH DKCTpeMymMa
byHKIIUN
2

25
f(x)=x3+x3

X1 = 0 — Touka MUHUMYyMa,

2
X2= - v TOYKa MaKCUMyMa

HET TOYCK DKCTpEMYyMa

X1 = 0 — Touka MUHUMYyMa,

Xo= g - TOUKa MakKCUMyMa

2
= g - TOUKa MaKCUMyMa

19. dynkuus f(X) HazbiBaeTCs
BO3PAaCTaIOILEH, €CIIU

X1< X2 caenyet f(x1) = f(x2)

X1< X2 caenyet f(x1) > f(x2)

X1< X2 cnenyet f(x1) < f(x2)

X1< X2 caenyet f(x1) < f(x2)

20. Iepeuncnuth TpeOOBaHUS K
MHOKECTBaM

HEJIOCTHOCTD, Pa3JIMYNMOCTD U
HECYIIOPAJOYCHHOCTD 3JICMCHTOB

HEJIOCTHOCTD, YIIOPAJAOYCHHOCTD
9JICMCHTOB

PA3IINIUMOCTD, YHOPAOAOUYCHHOCTD
DJICMCHTOB

HCYIIOPAAOYCHHOCTD 3JICMCHTOB

21. HenycToe 4nciI0BO€ MHOXKECTBO
A= (—oo; 8] SIBJISIETCS

OIrpaHUYCHHBIM CHU3Y

OTPaHUYEHHBIM CBEPXY

OIrpaHU4YC€HHBIM

HC OIrpaHUYCHHBIM
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22. BbIUNCIUTE ONPEIeIINTENb

13

4 3 5 -142
0 3 1 154
7T -2 -2 -19

3aJIaHHasi MaTPUIla — KBaJipaTHas
MaTpuia nopsjka n

OIIPEICITUTENb UCXOJHOM
MaTpuLbl paBeH 0

23. Matpuiia umeeT o0paTHyIo, eClin

OIIPEIeITUTENb UCXOJHOM
MaTpHULbl OTIH4YeH ot 0

3aJlaHHas MaTpULA — KBa{paTHAs
MaTpuIla mopsiaka n,
OIIPEIeITUTENb UCXOJHOM
MaTpHULbl OTIH4YeH ot 0

24. Haiitu 0OpaTHYIO MaTPHILY JIJIs

MaTpHILIBI
1 2 -3
3 2 4
2 -1 0

He umeet obpatHyto

4 3 -2
8 6 -5
7 5 -4
4 3 2
8 6 -5
-7 4
4 3 -2
-1 3 -5
75 -5

25. Pemute CJIAY MeTomoMm

HCT PCUICHUA

Kpamepa Xx=5,y=1,2=0
3X-5y+7z=10
2x -3y +2z=7 Xx=51y=0,z=1
X+4y—-4z=9 x=0,y=1,z=5
26. Ecnn B Matpuiie BCe dIEMEHTBI HyJeBOH
TJIaBHOM JIMaroHav PaBHBI e TMHIYHOMN

CANHUIEC, a BCC OCTAJIbHBIC paBHBI
OJICMCHTHI — HYJICBBIC, TO TaKasd
MaTpuia Ha3bIBACTCA

BEKTOP-CTOJIOIIOM

BEKTOP-CTPOKA

27. Cucrema ypaBHEHHI, y KOTOPOI
HE CYIIECTBYET PEUICHUS,

OIHOPOTHOM

HEOJHOPOTHOU

CornacoeaHa Ha noptane N2 36179
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Ha3bIBACTCs

HECOBMECTHOM

COBMECTHOU

28. [Ipu TpaHCTIOHUPOBAHUU
MaTpPHIIBI €€ ONPeIeITUTENb

HE MCHSCTC

MCHACT 3HaK

yBeJIn4unuBaeTcsa Ha 1

pasen 0

29. ba3ucHbBIM MUHOPOM MaTPHIIBI
Ha3bIBACTCS

MUHOP IPUHUMAIOIINH JII00bIE
OTpUIIATEIIbHBIC 3HAUCHHUS

11006011 €€ HyneBoil MUHOP
MaKCHUMaJIbHOTO MOPSIIKa

100011 €€ HeHyIIeBO MUHOP
MaKCHUMaJIbHOTO MOPSIIKa

MUHOP IPUHUMAIOIIUH JIF00bIe
3HAYCHUS

30. CxaysipHBIM NPOU3BEICHHEM
BEKTOpPOB @ Ub Ha3bIBaeTCs
YHCII0, PABHOE

31. Cuctema, B KOTOpOii BCce
cBOOO/IHBIE UIeHbI paBHBHI 0,
Ha3bIBAETCS

HEOJHOPOIHOU

OJHOPOTHOM

COBMECTHOM

HECOBMECTHOMN

32. JIBa BeKTOpa paBHBI, €CITU

OHH KOMITJIaHAPHBIE,
COHANPAaBJICHBIC U UMEIOT PABHBIC
JUINHBI

OHU KOJUIMHCAPHEIC,
MMPOTHUBOIIOJIOKHO HAITPABJIICHHBIC

OHU KOJIJIMHEAPHBIE,
COHAIIPABIIEHBl U UMEIOT PaBHbIE
JUTAHEI

OHU KOMIUJIaHApPHBIC,
MMPOTHUBOIIOJIOXHO HAITPABJICHHBLIC

33. Haiitu ‘a , €CJIM U3BECTHEI €0

KOOPJMHATHI B IEKAPTOBOM
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cucreme koopaunart {2,2,2}

12

J12

34.

Beruucnuts miomaib
napajuiesiorpaMmma, 2 CTOpOHbI
KOTOPOro 00pa3oBaHbl BEKTOPAMH

a={L2}ub={2,2}, 5/\6:%

2\5

NG

85

45

Kpamepa
35. Merox npuBeIeHU MATPHUILL K v
AL TIPUBEA pHtt Matpuunsiii
CTYIIEHYATOMY BH]Y C TIOMOIILIO
3JIEMEHTAPHBIX IPeoOpa3oBaHU l"aycca
Ha3BIBAIOT METOIOM T aMIIETOHA
TPAHCIIOHUPOBAHUHT

36.

Omnpenenurens U3MEHAET 3HAK
pu

MepecTaHoBKe 2 CTPOK

BBIHCCCHUU 06HI€FO MHOXUTCIIA
CTPOKH 3a 3HAK OIIPCACIINTCIIA

HYJIEBOU CTPOKE

37.

JIsMHA BEKTOPHOT'O MIPOU3BEICHNUS
BEKTOPOB a U D 4HCIIEHHO paBHA

UIOIIA/H TPEYTOJIbHUKA,
MOCTPOCHHOTO Ha BEKTOpax a u b

UTOIIA M TTapaJLIeIorpamMmma,
MOCTPOCHHOTO HAa BEKTOpax au b

0o0beMy mapasiesenuneaa

o0beMy TeTpadipa

38.

[Ipy yMHOKEHNH BCEX AIEMEHTOB
HEKOTOPOU CTPOKU MaTPUIIbI HA
YHCIIO OIIPENEIUTENh UCXOTHON
MaTpPHUILIbI

MCHJCT 3HAK

YBCIUYUBACTCA HA 3TO YUCIIO

YMHOKACTCA Ha 3TO YHUCJIO

HC MCHACTCS

39.

1 2
Brruncnauts AB, ecin A=| 3 5|,
7 6

1 6 10
B=
(12 4 6}

25 14 22
63 38 60
79 66 106
5 14 12
63 38 -5
12 61 1
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25 10 22
63 38 60
71 66 116
25 14 22
63 30 69
70 66 101

40.

MepecTaHOBKa MECTaMH JIFOOBIX
JIBYX CTPOK (CTOJIOIIOB) MaTPHUIIBI

YMHOXCHHE Ha HEHYJICBYIO
KOHCTAHTY JIFDOOTO cTOJI011a

Kakue anementapHbie
MAaTPHUILIBI

peoOpa3oBaHUs HENb3s
npuMeHuTH B Metojie ['aycca npuOaBjICHUE K 000 CTpOKe
MaTpPHIIBI IPYTOi CTPOKH,
YMHOXKEHHOW Ha HEHYJICBOE YMCIIO

YMHOXEHUE CTPOKU Ha KOHCTaHTY

CoNoO~WNE

el
N RO

O e N el ol
OO~ U W

14.1.2. Dx3aMeHallMOHHbIE BONPOCHI
CrnocoOsl 3a1anus GyHKIUU. DineMenTapubie pyHkiun. Knaccudukanus GyHKIuii.
OO6miee ypaBHEHUI MPSMOH.
YcnoBue napamieabHOCTH U NePHEHANKYIIPHOCTH MPSMBIX.
OKpy>KHOCTb U JLIHIIC.
I'unepOona u mapadodna.
Pemrenne cucreMsl JIMHEMHBIX YPaBHEHU.
IIpenensl 4Mca0BOI MMOCIEI0BATETLHOCTH.
3ameuaTeNbHbIE MPEEbI.
HenpepbiBHOCTH PyHKITUH.

. OcHoBHble npaBuia nuddepeHupoBaHus.

. Ilpon3BoiHas c0XKHOM 1 00paTHOM QyHKIMH.

. DTamnsl ucciaeaoBaHue PyHKIIUHU.

. Ilonstne muddepennuana. [lpumenenne nuddepennnana B npuOIMKEHHBIX BHIYNCICHUSX.
. [lepBooOpa3Has GyHKINU U HEONPEEIECHHbII HUHTErpal.
. CBoOlicTBa HEONIPEAEIEHHOTO HHTETpaa.

. MeTron 3aMeHbI NEPEMEHHOM.

. MeTon uHTErpupoBaHus 10 YaCTSAM.

. [loHsiTHe onpeneeHHOTro UHTErpaa.

. ®opmyna HeroTona-JleitOnuma.

. AuddepennnanbHble ypaBHEHUS IEPBOTO MOPSAKA.

14.1.3. Bonnpocbl Ha CaMONIOATOTOBKY
CxomumocTs psina. HeoOxoqumpblil mpu3HaK cXOOUMOCTH. 'apMOHHUYECKUI psijl.

14.1.4. 3auér
CucreMbl KOOpAuHAT. Buabl cCcTEM KOOpPAWHAT.
Paccrosiaue mexay 1ByMst TOUKaMH Ha IIJIOCKOCTH.
Buasl matpuil.
MeTtobl Hax0XACHUS ONPEAETUTENS MATPHULIBL.
CBolicTBa onpeneuTeNei.
OOpatHas matpura.
Panr matpuie!.
®opmyinel Kpamepa [1st perieHust CUCTEM JIMHEHHBIX anreOpanyeckiux ypaBHEHUH.

N~ WNE
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9. Meton 0O6paTHOI MaTPHIIBI.
10. Meton I'aycca.

14.1.5. TeMbI KOHTPOJIBbHBIX padoT

3a/jaHKs Ha 3aKPEIICHUE 3HAHUI 1 HABBIKOB 110 CIEAYIOIINM pa3/iesiaM:

Koopaunats! Touek Ha npsimoil. HanpasiieHHBbIHM oTpe30k. CHUCTEMbI KOOpINHAT.

CgoiictBa onpenenutencii. OOpartHas matpuina. Panr matpuiel. Pemenne cucTemMbl JTHMHEHHBIX
YpPaBHEHUU.

[Ipenensl 4MCIOBOM mMOCIenOBaTENbHOCTH. beckoHeyHo Manible M OECKOHEYHO OoJblIue
BEJIMYUHBI.

Onpenenenne npou3BogHOM. (CxeMa BBIYMCIEHMS NPOU3BOAHOW. (OCHOBHBIE IpaBUia
maddepentmpoBanusi. [IponzBoaHas cliokHONW U 00paTHON PYHKITUH

HHTerpasbHOE UCUUCIICHHE.

HuddepeHumanbable ypaBHEHHS.

14.1.6. Bonipochl 1Jis1 NOATOTOBKH K NMPAKTHYECKUM 3aHATHAM, CEMHHAPaM
VYpaBHeHME NPSIMOIL ¢ yIIIOBBIM KO3 HULIUEHTOM.
OO1ee ypaBHeHUH NpsMOil. Y ca0BHE NapajuIeIbHOCTU U NEPIEHIUKYISIPHOCTH IPSIMbIX.
PaccrostHue OT TOUKH 10 IPSAMOMU.
OKpy’>KHOCTb U AJLIHUIIC.
['unepOoia u mapaboa.
IIpeneinbl 4UCI0BOM MOCIE0BATENBHOCTH.
beckoneyHo maiblie 1 OECKOHEUHO OO0JIBIINE BEIMYHUHBI.
[Tpown3BoHAs CIIOKHON M 00paTHOU QyHKIINH.
[TpaBuino Jlonurans.
. Bo3pacranue u yObiBaHue pyHKINH.
. OkcrpemMyM ¢yHkiuu. Beimyknocts ¢ynknuu. Touku nepermba. AcumnTora rpaduka
(GyHKIIH.
12. Tlonstue nuddepeHimana.
13. TlepBooOpazHast yHKIIMU U HEOTIPEeICHHBIN HHTETPAJ.
14. CpoiicTBa HeonpeeNIeHHOI0 HHTErpaa.
15. MeTtoj 3aMeHBI IEpEMEHHOIA.
16. Meron UHTErpUPOBAHUS IO YACTM.

CoNoOA~WNE

P
= O

14.2. Tpeﬁona}mﬂ K OCHOYHBIM MaTepHuaJdaM IJisl JUIl ¢ OrPAaHUYCHHBIMHA BO3MOKHOCTAMMU
3A0POBbA U HHBAJIMI0B
I[J'ISI Jan ¢ OrpaHUYC€HHBIMHM BO3MOXHOCTAMHU 3O0POBbA W HWHBAJIMAOB TPCAYCMOTPCHBI
AOIOJIHUTEIIBHBIC OIICHOYHLIC MATCpHUAJIbl, ICPCUYCHb KOTOPBIX YKA3aH B Ta6n1/1ue 14.
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Tabmuma 14 — JlonomHUTENIbHBIE MaTepUaIbl OIECHUBAHMS JJIS JIUIl C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU

30pOBbsl U UHBAIUOB

Kareropun
00yJaroIuXxcst

Buasl 1omMoIHUTENBHBIX OLICHOYHBIX
MaTepUalioB

@OopMBbI KOHTPOJISI U OLICHKH
pe3yIbTaTOB OOYUCHHS

C HapylieHusIMU
ciyxa

TecTpl, TUCbMEHHBIE CAMOCTOSTEIIHLHBIE
paboTHI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE paOOTHI

[IpenmyiiecTBEHHO MMCbMEHHAS
IIpOBEpPKa

C HapyleHus MU
3peHUs

CobecenoBanue 1o BOIpocaMm K 3a4eTy,
OIIPOC IO TePMHHAM

[TpenmymiecTBEHHO yCTHAs MPOBEPKa
(MHAMBUIYATBHO)

C HapyueHus MU
OIIOPHO-
JIBUTATEIILHOTO
anmnapara

Pemenne uCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa60TbI, IIMCbMCHHBIC
CaMOCTOSTENIbHBIE PA0OTHI, BOIPOCHI K
3a4ery

HpeI/IMYH_[eCTBeHHO JUCTAaHIITMOHHBIMHA
MCTOAaMHU

C orpaHuYeHUSMH 110
00IIEMETUITUHCKUM
[MOKA3aHUSAM

TecTbl, TUCHEMEHHBIE CAMOCTOSTEIIEHBIC
paboThl, BOMPOCHI K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI

[IpenmyIiecTBEHHO IPOBEPKa
METO/IaMH HCXOJISl U3 COCTOSIHUS
oOyuarolerocsi Ha MOMEHT IIPOBEPKHU

14.3. MeToanyecKkue peKOMeH/IalMH M0 OLEeHOYHBIM MaTepHaJIaM JUIsl JIMI[ ¢ OTPAHHY eHHBIMH
BO3MOKHOCTSIMM 3/10POBbSI H HHBAJIN/10B

Jns num ¢ OrpaHWYeHHBIMH BO3MOKHOCTSIMH 37I0POBBbSI M MHBAJIUAOB IPETyCMaTPUBACTCS
nocTynHas popMa npeaocTaBIeHUs 3aJaHH OLIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTHOH popme;

- B IIeYaTHOH (pOopMe C YBEITMUEHHBIM LIPUPTOM;

- B (hopMe IIEKTPOHHOTO JOKYMEHTA;

- METO/IOM YTCHHS ACCHCTEHTOM 33/IaHUS BCIYX;

- Ipe0CTaBIICHUE 3aJaHHs C HCIIOJIb30BAaHHEM CYPI0OTIEPEBO/IA.

JluaM ¢ OrpaHHYE€HHBIMH BO3MOXHOCTSIMM 3/10pOBbSl M MHBAJIMJaM yBEIMYMBACTCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. [l Takux oOydYarommxcsi NpeaycMaTpHBaeTCs
nocTynHas popMa npeaocTaBIeHHsI OTBETOB Ha 3aJJaHUs, a UMEHHO:

— NUCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIYT aCCHCTEHTA,

- IpeCTaBICHNE OTBETOB YCTHO.

[Tponienypa olLleHUBaHMS pE3yJIbTATOB OOYYEHHUS JHMII C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH
3I0OPOBbSI ¥ MHBAJIHJIOB I10 JHUCIUIUIMHE TPEIyCMaTPUBAET NpEAOCTaBlieHHe HH(pOpMaru B ¢Gopmax,
alalTUPOBAHHBIX K OIPAaHUUYEHUSIM UX 3/I0POBbs U BOCIIPUATUS HHPOPMALIUU:

JI1s1 M1 ¢ HAPYIIEHUSIMH 3PeHHUs:

- B (hopMe IIEKTPOHHOTO JOKYMEHTA;

- B [I€YaTHOI (popMe YBETUUEHHBIM LIPUPTOM.

JI1s1 1ML ¢ HApYLIEHUSIMM CJIyXa:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B MIEYaTHOH (opme.

JIJ1s1 1M1 ¢ HAPYIIEHUSIMH OTIOPHO-ABUTaTEIbHOI0 almapara:

- B (hopMe AIEKTPOHHOTO JOKYMEHTA;

- B MIEYaTHOH (opme.

[lpr HEOOXOMUMOCTH Uit JIUI] C OTPAaHMYEHHBIMH BO3MOYKHOCTSIMH 3/I0POBBbSI M HMHBAJIHJIOB
npolielypa OLeHUBAHUS Pe3yJIbTaTOB 00YUEHHUsI MOXKET IPOBOJIUTHCS B HECKOJIBKO ITAIOB.
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