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1. HEJI ¥ 3AJAYM JUCLUATIINHEI

esin ocBOeHMS TUCHUILIHHBI (MOLYJIfA):

Ilenb OCBOEHUS AMCUMIUIMHBI COCTOMT B (DOPMHUPOBAHMU CUCTEMBbI 0a30BBIX 3HAHHMA
MaTEMaTUKH.

3agauu:

1. MMOHMMaHUE CYITHOCTH MaTeMAaTHKHU KaK (hyHIaMEHTaIbHOU HAYKH;

2. OCBOCHHE OCHOBHBIX ITOHSATHU U UJICH;

3. BJIaJICHHE HABbIKAMU MCIOJIb30BAHUSI MATEMATUYECKUX TEOPHUIl U METOJOB IS

peuicHud 3a1a4.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OOII
Huxn (paznen) OIl:  B1.0O
TpeGoBanusi k NpeABapPUTEILHON MOATOTOBKE 00y4al0IIerocs:

3HaHMS 110 MAaTEMAaTHKE, MTOJyYEHHBIE B CPEHEM 00pa30BaTEIbHOM YUPEKICHUN
JAucuMmianHbl (MOAY/JIM) W NPAKTHUKH, JJS KOTOPbIX OCBOEHHE JAHHON JUCHHUIIMHBI
(Moxyns1) He00X0AUMO KaK NpeAlecTBYIIee:
3. OFBEM JIUCIHIUIIJIMHBI

OO0masi Tpy10eMKOCTh 73ET
YacoB 1o yueOHOMY IUIaHy 252
B TOM 4HCJIe:

ayJIMTOPHBIE 3aHATHUS 36
caMocCTosiTeIbHas pabota 203
4acoOB Ha KOHTPOJIb 13

4. INTAHUPYEMBIE PE3VJIBTATbBI OBYUYEHUS 11O JUCHUIIJIMHE,
COOTHECEHHBIE C INTAHUPYEMBIMMU PE3YJIBTATAMHN OCBOEHMUSA
OBPA3OBATEJBHOM ITPOT'PAMMBI

OIIK-2.1: MHcnonp3dyeT B  MNPAKTUYECKOM  JEATEIBHOCTH  CIEIUAJbHbIC  3HAHUS
(GyHIaMEHTANBHBIX  pa3fesioB  (U3MKH, XUMHUH, OWOJOTMH, MATEeMaTUKHd s OCBOCHUS
GU3MYECKUX, XUMHYECKUX, OMOXMMHYECKHX, OHOTEXHOJIOTMYECKHX, MHUKPOOHOIOTUYECKUX,
TGHHO(bI/IBI/I‘ICCKI/IX HpOHCCCOB, HpOI/ICXO,ZLSIH_II/IX HpI/I HpOI/I3BOI[CTB€ HpO,Z[yKTOB IIUTAaHUsA U3
pPacTUTEIBHOTO CHIPhSI

YpoBers |  ocHOBHBIE (hOPMBI TIPEICTABICHUSI MATEMATHYECKIUX CHMBOJIOB.

YpoBenb | 10 MareMaTHUYECKUM CUMBOJIAM ONPEEIATh TUI MATEMAaTUYECKOTO
IIOHSTHS,

YpoBenb |  MeTomamu MpeacTaBIeHUS MAaTEeMaTHICCKON HHPOpPMAIHK B TpeOyeMoM
(dhopmMare ¢ UCIOIb30BaHKEM HH(GOPMAIIMOHHBIX, KOMITBIOTEPHBIX U
CETEBBIX TECXHOJIOTHIi;

OIIK-2.2: TlpoBomutr wu3MepeHUss W HAOIIOACHUS, COCTABJISICT ONUCAHUSA MPOBOJUMBIX
UCCJICIOBAHUN, aHANM3UPYET pEe3yNbTaThl HCCICNOBAHMM M HCIONB3YeT HUX TMpPH HAMUCAHUU
OTUYETOB M HAYYHBIX MyOIMKaIIUN

VYpoBeHb |  OCHOBHBIE IOHSITHS, HIEU U CTPYKTYPY MaTe€MaTHUKH; MaTEMaTUYECKUMA
anmnapart, IpUMEHSIEMBbIN B JIUTEPATypE MO CIIeHUATbHOCTH

YpoBeHb 1  caMOCTOATENHHO OCBaMBAaTh HOBBIE MATEMATUUYECKHE METO/IbI; IOTHUECKU U
AIrOPUTMUYECKH MBICITUTH;

VYpoBenb |  HaBBIKAMM M METOAAMH PEILLIEHUS MaTEMAaTUYECKHX 3a/1a4;
WCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCITUTUINH B
poheCCUOHATBHOMN eATeTbHOCTH, IPUMEHSTh METOIbl MATEMATHUECKOTO



aHaJIn3a U MOJACIIMPOBAHUS, TCOPCTUICCKOI'O U SKCIICPUMCHTAJIBHOI'O

HUCCICIOBaHUA

5. BUAbI KOHTPOJIA

133791031 KOHTPOJIA Ha Kypcax:

OK3aMCHBI

1

3a4CThI

1

6. A3BIK ITPEIIOJABAHUSA

SI3BIK TIpenogaBaHus: pyCCKUM.

7. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOAY JIS)

Kon HaumeHoBaHuUe pa3esioB U Bun Cemectp | YacoB | Ucrtou- | [Ipumeyan-
3aHAT. TeM 3anaTus | / Kypc HUKU ue
Paznen 1. conepxanne

1.1 |Temal. DnemeHTHI Jlex 1 1 JI1.3J12.7
(GYHKIIMOHAJIBHOTO U 21032
KOMILJIEKCHOI'O aHalIu3a
Orneparuy HaJ MHOYKECTBAMH.

JInneliHble, HODPMUPOBAHHEIE,
€BKJIUIOBbIE IIPOCTPAHCTBA.
['nap0epTOoBO MPOCTPAHCTBO.

D yHKINNA KOMIIJIEKCHOTO
IIEPEMEHHOr0, OCHOBHAsl TEOpEMa
anreOpsl.

1.2 |Tema 1. DnemeHTHI IIp 1 1 J1.6J12.7
(GYyHKIIMOHAIBHOTO U 21022
KOMILJIEKCHOI'O aHalIu3a
Onepanny HaJ MHOXKECTBAMU.

JIuneliHble, HODPMUPOBAHHEIE,
€BKJIUIOBbIE TIPOCTPAHCTBA.
['nnp0epTOoBO MPOCTPAHCTBO.
DyHKINNA KOMIIJIEKCHOTO
[IEPEMEHHOr0, OCHOBHAsl TEOpEMa
anreopsl.

1.3 | ®yHKUNN KOMILIEKCHOTO Cp 1 25 J1.16
MEPEMEHHOr0, OCHOBHAsI TeOpema JI1.17J12.
anreOpbl 7

o1

1.4 | Tema 2. OCHOBBI JIMHEHHOMN Jlex 1 1 JI1.2
anreOpbl J1.3
JeiicTBus Hal MaTpULIAMHU. JI1.6
Beruucnenue onpenenurenen. JI1.8J12.3
OOGparnas maTtpuia. Metoasl J12.4
pELICHUS CUCTEM JIMHENHBIX J12.5
ypaBuenuii (I'aycca, Kpammepa, J12.6
00paTHOM MaTpHIIbI) 2102




1.5 |Tema 2. OcHOBBI TUHEINHON IIp 1 JI1.6
anreopsl JI1.8J12.3
JlelicTBUA HaJ MaTPUIIAMU. JI2.4
Boruncnenue onpenenureneil. J2.5
OOparnas maTpuia. Metoapl 21 92
peLIeHNs CUCTEM JIMHEHHBIX
ypaBuenuii (I'aycca, Kpammepa,
00paTHOW MaTpUIIbI)

1.6 | OcHOBBI TUHEWHON anredpsl Cp 20 J1.3
JeiicTBus Hal MaTpULIAMHU. JI1.6J12.6
Boruncnenue onpenenureneii. 2102
OO6parnas maTpuna. Metoasl
PEILIEHNs] CUCTEM JINHEHHBIX
ypaBaenuii (I'aycca, Kpammepa,
00paTHOI MaTPHIIBI)

1.7 | Tema3. OcHOBBI Jlex 1 J11.4J12.4
Qg depeHInaIbHOro J2.5
VCYUCIICHUS J12.6
[Tpenen ¢pynkuuu (cBoiicTBa, 21032
3aMeyaTesibHbIe NMPEEIbI).

HenpepbIBHOCTD (PyHKITHH.
JuddepenunpyemocTs.
[Tpon3BoaHbIE BBICIIMX
nopsakoB. [Ipumenenune
Ipou3BOAHON. YacTHble
MIPOU3BOJIHbIE, TPAJUEHT.
VccnenoBanue QyHKIHA.

1.8 | Tema3. OcHOBBI IIp 2 JI1.3
TuddepeHInaIbHOro J1.4J12.4
VCYHCIICHUS J2.5
[Ipenen ¢pynkuun (cBoiicTBa, J12.6
3aMedaTesbHbIE TIPEICIIb). 2192
HenpepbIBHOCTH pyHKIIUH.

HuddepennmpyemMocTb.
IIpousBonHbIE BBICIINX
nopsiakoB. [Ipumenenue
Ipou3BOAHON. YacTHble
MIPOU3BO/IHbIE, TPAHUEHT.
HccnenoBanue QyHKIHA.

1.9 | OcHoBbl auddepeHnnaaTLHOro Cp 25 JI1.4
UCUMCIICHUS JI1.5J12.3
[Tpenen pynkium (CBOMCTRA, J12.6
3ameyvaTelibHbIE MPEeIIbl). 2122

HenpeprsiBHOCTH (QyHKITHH.
JuddepeHunpyemMocTb.
[Ipon3BoHBIE BBICIITUX
nopsakoB. IIpumenenue
MpOU3BOJHON. YacTHbIE
MPOU3BOJIHBIE, TPAJIUEHT.
UccnenoBanne GyHKITUN.




1.10 | Tema 4. OcHOBBI HHTETPAIBHOTO Jlex 2 JI1.5J12.4
UCUHCIICHUS J2.5
ITepBooOpa3Hasi, JI2.6
HEONPEAECICHHBIA HHTETPAJL. 2122
Meroapl uHTErpHpoBaHus (110
YacTsIM, 3aMEHON TIEPEMEHHOM ).

1.11 |Tema 4. OcHOBBI HHTErPAILHOTO IIp 4 J1.4
UCUHCIICHUS JI1.5J12.4
[TepBooOpasnasi, JI2.5
HEOIIpe/IeJICHHbIN HHTETpaJl. J12.6
Mertons! naTErpUpOBaHus (10 2102
YacTsIM, 3aMEHON TIEPEMEHHON).

1.12 | Tema 4. OcHOBBI HHTETPATIBHOTO Jlex 3 J1.12
VCYUCIICHUS JI1.19
WNHTerpupoBaHue paluoOHAIBHON JI1.20J12.
poOu, TPUTOHOMETPUUECKHUX 4J12.5
BbIpakeHUI. OnpeneneHHbIN J12.6
MHTErPAJ U €ro MPUIIOKEHUS. 21092
[TousiTHe HECOOCTBEHHBIX U
KpPaTHBIX UHTETPAJIOB.

1.13 | IlomHoe uccnenoBanue QyHKIUN Cp 10 | JI1.15J12.

3
21032

1.14 |HccnenoBanue GyHKIMU ABYX Cp 10 | JI1.18JI2.

MIEPEMEHHBIX 6
o1

1.15 |Tema 4. OCHOBBI HHTETPAIILHOTO IIp 10 JI1.7
UCUHCIICHUS JI1.20J12.
HNHuTterpupoBaHue paluoHAIbHON 3J12.6
JpoOuU, TPUTOHOMETPUUECKHUX 21032
BbIpakeHUU. OnpenencHHbIN
MHTETpaJl U €ro MPUIIOKECHHUS.

[TonsiTHE HECOOCTBEHHBIX U
KpPaTHBIX UHTETPAJIOB.

1.16 | OCHOBBI MHTETPAIBLHOIO Cp 25 | J1.7J12.1
VCYUCIICHUS J12.6
[TepBooOpa3nas, 2102
HEOIIpe/IeJICHHbIN HHTETpaJl.

Metozas! uHTErpHUpOBaHus (110
YacTsM, 3aMEHON TIEPEMEHHOM ).
1.17 | Auddepenunanbubie ypaBHEHUS Cp 20 J1.7
JI1.20J12.
6
01092

1.18 |Tema 5. Panpl, OCHOBBI Jlex 2 JI1.1J12.1
rapMOHUYECKOI0 aHaJIn3a J2.2
Yucnosble U QyHKIIMOHAIbHbBIE 21032

psabl. [Ipu3HaKy CXOAMMOCTH.
Crenennsie psaasl (psn Teiinopa),
paanyc CXOOUMOCTH. Psibl
®ypbe. OCHOBBI TapMOHUYECKOTO
aHam3a.




1.19 |Tema 5. Psaabl, OCHOBEI IIp 6 JI1.1
FapMOHMYECKOr0 aHaJInu3a JI1.9J12.1
YucioBbie U (yHKIIMOHATBHBIC JI2.2
psnsl. [IpusHaku cxoquMocCTH. 21032
Crenennsie psaabl (psan Teitnopa),
pannyc cXoauMocTu. Psbl
Dypse.

1.20 | OcHOBBI rapMOHUYECKOTO Cp 20 J1.1
aHAJIN3a. JI1.9J12.2

21032

1.21 |YwucnoBsie U (pyHKIHOHATBHBIE Cp 20 | J1.1J12.1
psnasbl. [Tpu3Haku cxoquMOCTH. 21 92
Crenennsie psaasl (psn Teiinopa),
paanyc cXOOUMOCTH. Psjibl
Dypse.

1.22 | Tema 6. DnemMeHTHI Jlex 2 JI1.10
AQHAJIUTUYECKOU TEOMETPUU JI.11J12.
MeTton KoopauHaT, npsMas Ha 6
MJIOCKOCTH M B TIPOCTPAHCTBE. 21
DneMEeHThI BEKTOPHOU alreOphl.

BzaumHoe pacnionoxenue
TUIOCKOCTH | nipsiMo. KpuBeie u
MOBEPXHOCTU BTOPOTO MOPSIJIKA.

1.23 | DneMeHThl aHaTUTHYECKOU Cp 15 J1.10
reoMeTpuu JI1.14J12.
Meron koopuHaT, npsiMasi Ha 6
IJIOCKOCTH U B MIPOCTPAHCTBE. 21022
DneMEeHTBI BEKTOPHOU alreOphl.

B3anmuoe pacnionoxeHue
MJIOCKOCTH M MPSIMOM.
1.24 | KpuBbi€ U TOBEPXHOCTH BTOPOTO Cp 13 JI1.6
nopsiaKa. J1.8
JI1.13
JI1.14J12.
8

21032

1.25 DK3aMeH 13

Cnucok 00pa3oBaTebHbIX TEXHOJIOTHI
1 | AkTuBHOE ciiylIaHue

3aHATUSA C IPUMEHEHUEM 3aTPYIHSIOMNX YCIOBUI

8. OHEHOYHBIE MATEPHAJIBI I ITIPOBEJEHU S TEKYIIEA U
INPOMEKYTOYHOU ATTECTALIUA

8.1. OueHouYHbIe MAaTEPHAJIBI VISl POBEIEHNUS TEKYIEel aTTecTAlMU

OHGHO‘IHBIG MaTCpHraJIbl JJId IMPOBCACHUA TeKymefI aTTeCTalluy NPUBCACHBI B ITPUJIOKCHHUN

8.2. OueHoyHbIE MaTepuaJbl IJIA IMIPOBCACHUSA l'[pOMe)KyTO‘lHOﬁ aTrTreCTalumn




OneHouHble MaTepuanbl JUis TMPOBEACHUS NPOMEXYTOUHOW aTTeCTallid NpPUBEICHHI B
IpUIIOKEHUH 1
8.3. TpeGoBaHusA K peTHHI-KOHTPOJIIO

[IpencraBieHbl B MPUIOKEHUU

9. VYYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECHEYEHUE
JUCHUILIMHBI (MOLYJIS)

9.1. Pexomenayemasi 1utTepatypa

9.1.1. OcHoBHas TUTEpaTypa

HIndpp Jluteparypa

JI1.1 |TonmyGeB, bapanopa, IllecrakoBa, UmcnoBbie W (yHKIIMOHANBbHBIE psiabl, TBephb, 2022,
ISBN:,
URL: http://megapro.tversu.ru/megaPro/UserEntry?Action=FindDocs&ids=5457586

JI1.10 |, Bexrtopnas anrebpa u aHajauThuyeckas reoMerpus, MockBa: DexnepanbHoe
rOCYJJapCTBEHHOE aBTOHOMHOE O00pa30BaTEIbHOE YUYPEXKIEHHE BBICIIET0 00pa30BaHMs
«Poccuiickuil ynusepcurer tpancmnopray, 2018, ISBN: |
URL: https://znanium.com/catalog/document?id=416038

JI1.11 |KontoxoB A. H., Mammuna C. H., Iunopxoa K. A., Bekropnas anrebpa, Ps3ans:
PI'PTVY, 2023, ISBN: ,
URL.: https://e.lanbook.com/book/380426

JI1.12 | Axomsim P. C., Berpenko E. A., UnaTerpupoBanue QpyHKIMU OaHON TepemMeHHOW, Mockaa:
PTY MUPDA, 2023, ISBN: 978-5-7339-1804-4,
URL.: https://e.lanbook.com/book/368753

JI1.13 |banankuna E. C., KpuBbsie BTOporo nopsiaka, Mocksa: PTY MUPDA, 2023, ISBN: 978-5
-7339-1733-7,
URL: https://e.lanbook.com/book/331637

JI1.14 |TaitnoB 10. A., 3axapoB A. C., UsneBa A. M., Cemenko T. U., UnauBuayanbHble 3a1aHus
no JuHeWHoW anreOpe: JIuHeitHble omepaTophl, KBaJapaTUyHble (OPMBI, KPUBBIE BTOPOTO
nopsiaka, HoBocubupck: HI'TY, 2022, ISBN: 978-5-7782-4721-5,

URL: https://e.lanbook.com/book/306338

JI1.15 |Kamaptuna H. M., Beicmas marematuka. MccnenoBanue ¢ynkuuu, Cankr-llerepOypr:
CIIOI'YT um. M.A. bonu-bpyesuua, 2022, ISBN: ,
URL: https://e.lanbook.com/book/279143

JI1.16 |Bonxos 1O. B., EpmonaeBa H. H., Ko3siHuenko B. A., Kyp6arosa I'. U., [Ipaktuyeckue
3aHATHS Mo anredpe. KommiekcHbie wucia, mHorowieHsl, Cankr-IlerepOypr: Jlanp, 2022,
ISBN: 978-5-8114-1743-8,

URL.: https://e.lanbook.com/book/211694

JI1.17 |ComomoBa E. ®., Muxaiinoa H. A., ®unmunmnosa O. B., KomiuiekcHble umucia U HX
npunoxenus, Mocksa: PTY MUPDA, 2021, ISBN: ,
URL: https://e.lanbook.com/book/171435

JI1.18 |Tpyxan A. A., Maremarnueckuii aHain3. PyHKIHS HECKOIBKUX NEpeMeHHBIX, CaHKT-
[TetepOypr: Jlanb, 2021, ISBN: 978-5-8114-6412-8,
URL: https://e.lanbook.com/book/159502

JI1.19 | Honynosa JI. K., fctpeboBa WM. 0., MHTerpupoBaHue TPUTOHOMETPUUYECKUX (YHKIINH,
Hwxuanit Hosropon: HHI'Y um. H. U. Jlo6agerckoro, 2016, ISBN: ,
URL.: https://e.lanbook.com/book/153514

JI1.2 |Bbapaxtun, Cenneukuii, HenuHeliHass KWUHETUKAa KPUCTAJUIM3ALMM  JITTMHHOLIETHOM
IIOJINMEPHOM  MATpUIbl B  BBICOKOHAIIOJIHEHHBIX  KOMIIO3UTaX, IBepb: TBepckoi
roCylapCTBEHHbIN YHUBEPCUTET, , ISBN: |

URL: http://texts.lib.tversu.ru/texts/11780t.pdf




JI1.20 |I'amanoBa 3. C., EmuceeBa E. H., VYmakoa T. HW., MaremaTuuyeckuili aHalIM3.
Wnrerpuposanue, Cankr-IlerepOypr: III'VIIC, 2013, ISBN: ,
URL: https://e.lanbook.com/books/element.php?pll_id=41125

JI1.3 |byrpoB, Hukonbckuii, Beicimas matematuka B 3 T. T. 2. DneMeHThl TUHEHHON anreOpsl U
aHanmuTHdeckoi reometrpun, Mocksa: FOpaiit, 2024, ISBN: 978-5-534-03009-9,
URL: https://urait.ru/bcode/535746

JI1.4 |MakcumoBa, MaTemMaTHdeckuii aHanM3 B mpuMepax U 3axavax. [Ipemen ¢yHkuwmwy,
Mocksa: FOpaiit, 2022, ISBN: 978-5-534-07222-8,
URL: https://urait.ru/bcode/494208

JI1.5 |byrpoB, Huxonbckuii, Beicmias marematuka B 3 1. T. 1. HduddepenunanbHoe u
uHTerpanbHoe ucuuciaeHue B 2 kH. Kumra 1, Mocksa: IOpaiit, 2024, ISBN: 978-5-534-
02148-6,
URL: https://urait.ru/bcode/538131

JI1.6 |Pe3nnyenko, AHamuTHYecKas T€OMETpUsl B ImpumMepax M 3agadax B 2 4. Yacts 2, Mocksa:
FOpaiir, 2024, ISBN: 978-5-534-02938-3,
URL: https://urait.ru/bcode/539096

JI1.7 |HoBak, Ps3anoBa, HoBak, MHTerpanpHoe ucunciaeHue u auddepeHnnanbHble ypaBHEHMS,
Mockaa: FOpaiit, 2022, ISBN: 978-5-534-08358-3,
URL: https://urait.ru/bcode/492235

JI1.8 |IlaxomoBa, PoxxkoBa, JluneiiHas anreOpa u aHaiuTHueckas reomerpus. COOpHMK
3agannii, Mocksa: FOpaiit, 2022, ISBN: 978-5-534-08432-0,
URL: https://urait.ru/bcode/490638

JI1.9 |MakcumoBa, OCHOBBI MaTEMAaTHYECKOI'O aHaidu3a: 4YMUCIOBbIE pAnpl, Mocksa: IOpaiir,
2022, ISBN: 978-5-534-08225-8,
URL: https://urait.ru/bcode/494336

9.1.2. JlonosiHuTEIbHAS JIUTEPATYpPa

HIndp Jluteparypa

JI2.1 |IloranoB, Matemaruueckuii ananus. Juddepennmansioe ncuncienne PHII, ypaBHeHus
u panel, Mocksa: FOpaiit, 2024, ISBN: 978-5-534-08280-7,
URL: https://urait.ru/bcode/537210

JI2.2 |MakcumoBa, OCHOBBI MaTEMAaTHYECKOI'O aHajau3a: 4YMcIoBble panapl, Mocksa: IOpaiir,
2022, ISBN: 978-5-534-08227-2,
URL: https://urait.ru/bcode/494347

JI2.3 |KamkaeBa, = MareMaTHUeCcKUil  aHanmmM3:  Teopusi  TpeaenoB,  auddepeHnaIbHoe
ucuucnenune, Mocksa: IOpaiit, 2024, ISBN: 978-5-534-04898-8,
URL: https://urait.ru/bcode/539687

J12.4 |CanoBHuuas, ®omenko, XopommioBa, Martematnueckuil ananus. JuddepenuupoBanue
byHKIMI onHOM epemenHoi, Mocksa: FOpaiit, 2024, ISBN: 978-5-534-06596-1,
URL: https://urait.ru/bcode/539873

JI2.5 |CanoBHuuas, ®omenko, WnpuH, Martematuueckuid anHanui. Ilpemen U HempepbIBHOCTH
¢dyHKIMU onHON IepeMenHol, Mocksa: KOpaiit, 2024, ISBN: 978-5-534-08474-0,
URL: https://urait.ru/bcode/539889

JI2.6 |HukutuH, Marematuueckuii aHanus. CoopHuk 3amad, MockBa: FOpaiit, 2024, ISBN: 978-
5-9916-8585-6,
URL: https://urait.ru/bcode/536116

JI2.7 |BeutomoB, IllupokoB, MaTtemaruka: JOTHKAa, MHOXECTBAa, KOMOHMHATOpuKa, MOCKBa:
FOpaiit, 2021, ISBN: 978-5-534-06612-8,
URL: https://urait.ru/bcode/473253

J12.8 |CyxmanoBa E. C., llopenko N. H., CykmanoBa O. B., Maremaruka. AHaJuTH4YECKas

T€OMETpHUsl Ha TUIOCKOCTH: KpuBbIe BTOporo mopsiaka, Cankr-IlerepOypr: CIIOIAY, 2018,
ISBN:,
URL: https://e.lanbook.com/book/162827




9.2. Ilepeuensb pecypcoB nHGOPMAMOHHO-TEJIEKOMMYHUKALIMOHHOI ceTn "UHTepHeT"

o1

CepBep noctyna K MOJIYJIbHOH 0ObEKTHO-OPUEHTUPOBAHHON JTHMHAMHYECKON

yuebnoii cpeae Moodle : http://moodle.tversu.ru
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I/IH(I)OpMaI_[I/IOHHaH cucreMa «EauHOE OKHO A0CTyIIa K O6pa30BaTeJ'IBHLIM

pecypcam» : http://window.edu.ru.

9.3.1 IlepeyeHb MPOrpaMMHOI0 o0ecrieYeHn st

1 Kaspersky Endpoint Security 10 mist Windows
2 | Adobe Acrobat Reader

3 Google Chrome

4 OpenOftice

9.3.2 CoBpeMeHHBbIE TPOQecCHOHANBbHBIE 0a3bI JAHHBIX M HHPOPMALIHOHHBIE CIIPABOYHBIEC

CHUCTEMBbI

9BC «IOPAUT»

Hayunas snexkrponnas 6ubmuorexa eLIBRARY.RU (moanucka Ha >KypHaIbI)

2 OBC «ZNANIUM.COM»

3 OBC «YHuBepcuTeTckas OMOIMOTEKa OHIIAH
4 OBC «Jlanb»

5 9bC BOOK.1u

6 OBC Tel'Y

7

8

Penozutapuit Tel'Y

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS1)

Aynurt-si OobopynoBanue

5-308 MYJbTUMEIUIHBIA KOMIUIEKC, IEPEHOCHOM HOYyTOYK, yueOHas MeOelb

11. METOJUYECKUE MATEPHUAJIBI JJIS1 OBYYAIOILMXCS IO OCBOEHUIO
T CIATITAHBI

MCTOZII/I‘-IGCKI/IG MaTCpHraJIbl U YKa3aHUs IPUBCACHBI B IIPHJIOKCHUN 1




1. OueHo4Hble MaTepHAJIbI AJI51 IPOBEJCHUS TeKYIIeil U MPOMEeKYTOYHOM
arrecTaumu
1.1. OueHouHbIe MaTepHaJIbI AJs POBE/ICHUS TeKylIel aTTecTaluu

IIpumepHbIe 3a1aHNUSA:

Brruucnure npenenst:

. 5
lim ——
-2 2% -8
o 32 -2X
x>0 2X° —5X
lim

0 /5 X — /54X

Halita npommonayn yHEI@E;
1, : . :
y={7x+2)* - sx* y =sin 4x”
2. : 7. :
(1522 + ax) y =J(0x + &)
Y 2
3, : 8, :
y =lnx* ¥y =x"- cos(8x + 5)
4, ; 9, :
y=a== y=—2
sin? x
L : 10, :
y =cos{(5x* - 2) y =te{3x* - 9x)

BrBITIOIHUTE ceayromue 3a1aHus:




Nel BpIl4uciaIuTh

byukum z(X,y)

HEOIPEICIICHHBI 32 _
il uHTErpa: 2) j-«.,‘ln {xl l)dx; 6 Iar(:SIHIde

x = J1+x
No2 Bprunciauthb ; s
OrnpeieIeHHbIIH 2 _9 D3 X\ o 1
HHTETPa: ) j 2 dx; 0) " dx .

3 X 0 € +3

Ne3  Beruncnurs a0 1
HeCOOCTBEHHBIH 2) J‘ xdx 6) _[ In(3x —1) .
UHTErpa: 0 (x2 +4]3 | 3 Ix -1
No4 Haiitu _ Igx o T'T:
YaCTHBIE - = -
IIPOU3BOHBIC IO }
X W mo Y

Neo5
3a/aqy.

Pemute

Hantn nnowagb dowurypsl,
L oy= gf o
napaGornon ¥ =% ~3x

3aKMNIOYEHHON  MeXxay
nnpsmon ¥ =%

Boerauciauth HHTCI'PaJIbl




2 3 x2
a) || x° -2x+—|dx; 0) : B) | ———=dx;
5] I3 [
coS X _ 2
v I1+3m P [ e ) [o wi
d
K) jsin 2xdx: 3) _[[cosE +1]¢£‘c; H) jir,}
3 1-4x*
3* 2
K) j32x+ldr; H)Ir —2r+4 M) jxe " dx
H) jrzlnrdr' 0) [idx' 1) |- Pa) i
" " , 'r2—3x+2 , 'x3+3x ’

1.2.

OIIeHO‘IHI)Ie MaTepHaJIbI AJIs MPOBEACHUSA HpOMC)K}’TO‘IHOﬁ arrecralmmm

Bomnpoce! AJ1s1 NOATOTOBKY K MTOr0BOMY TecTupoBanmio (1 cemecrp).

1.

SRS o

8.

9.

HevictBus Han Matpuiiamu. BeramcieHue omnpeaermrenieil. OOpaTHas Marpuiia.
(3amaya)

Perienne crctem mmHEHHBIX ypaBHeHHMM (Meron Kpamepa, merom oOparHoi
Matpuiibl, Metof ["aycca). OnpeneneHHOCTh M1 COBMECTHOCTh CHCTEM YPaBHEHUIA.
(3amaya)

Meroza KoopMHAT Ha IIOCKOCTH. [ IpsiMast Ha MI0CKOCTH U JIMHUK BTOPOTO MOPSIKA.
[Ipsimast ¥ TWIOCKOCTH B IMPOCTPAHCTBE.

OCHOBHBIE MPEACTABICHUS O MOBEPXHOCTSIX BTOPOTO MOPSI/IKA

[penen ®OII, HenpepbBHOCTH, M hepeHIpyeMocTth. [IponsBoaHas oOpaTHOM,
HESIBHOM U1 MapaMeTpUIeCcKy 3a1aHHON (DYHKIUH.

OM3UYECKUA, TEOMETPUYECKU cMbIc  Tipor3BoaHOM. HMccnmenoBanne ©OOII
(MOHOTOHHOCTB, BBIITYKJIOCTh, SKCTPEMYMBI, ACUMITTOTHI)

JubdepeHipanibHoe  UCUMCICHWE (PYHKUMM MHOTMX TEpeMeHHbIX. YacTHble
MPOU3BO/IHBIE, TPAUEHT. DKCTPEMYMbI (PYHKIMHU JIBYX MIEPEMEHHBIX.
IlepBooOpa3Hast u HeonpeeneHHbI UHTerpat. FIx OCHOBHbIE CBOMCTBA.

10. MaTerpupoBaHme 1o 4acTsiM 1 3aMEHOM TIEPEMEHHOH.

11. MeTo/1bl MIHTErPUPOBAHUS TPUTOHOMETPUUYECKUX BBIPKEHHI.

12. aTerpupoBaHie paroHATLHON JPOOH.

13. Onpenenennblii uHTErpal. Ero reoMerpudueckde W (DU3MUYCCKHS TPHIIOMKCHHS.

I TonsiTe HECOOCTBEHHOTO MHTETpaa.

Bonpocs 1/151 IOATOTOBKH K IK3aMeHYy (2 ceMmecTp).

1.

2.

KomruiekcHbie umncia, pa3mmunbie Gopmbl ux mnpencrapieHus. [lonstue GyHkipm
KOMIDIEKCHOTO TIEPEMEHHOTO.

JubdepeHipaibabie ypaBHEHUS IEPBOTO MOpsiika. MeTos1 Bapyaly Mporu3BOILHON
ITOCTOSIHHOM.

YpaBuenue bepryrum.



&~

YpaBHeHus B OMHBIX A epeHIpaiax.

5. JlupdepeHimanbhple  ypaBHEHHS — CTapIIMX  TIOPSIKOB. Jlunetlinbie
i dhepeHIMaTBbHbBIC YPaBHEHHS C TIOCTOSHHBIMU KO3(D(DHUITMEHTaM.

6. OcHOBHBIE OIepary TeOpHUH MHOKECTB. Mepa MHO)KecTBa. [loHsTHE O JTMHEHHOM,
HOPMHUPOBaHHOM, EBKITHI0BOM 1 [ MITHOEPTOBOM TIPOCTPAHCTBAX.

7. Ywucrosble ¥ (DyHKIMOHATBHBIE PsyIBL. [ Ipr3HaKe CXOMMMOCTH, 0071aCTh CXOMMOCTH.
Psan Teiinopa.

8. Psamp1 @ypre. OCHOBBI TapMOHMYECKOTO aHATIA3A.

9. UcnomnezoBanve audQepeHIMATHHBIX MATEMAaTHYIECKX MOJIENIeH B OMOJIOTHML.

10. Heo0OX0AMMOCTh MCTIONB30BAHUSI MATEMATHYECKOTO arapara B CHEIMaIbHOCTHL.

2. YueOHO-MeTOoAM4YeCcKOe U MH(POPMAIIMOHHOE 00ecTiedyeHUue TUCUUTIIMHBI

(MoayJis)

2.1. PexomenayeMmasi JJuTepatypa

a) OcHOBHas JiUTEpPaTypa:

1. Marematuka [DaeKTpoHHBIH pecypc] : yueOHOe MmocoOue Uisi CTYyACHTOB OYHON
dbopmbel 00yueHmsi OakamaBpuata 1 Kypca BceX HampaBieHui. ba3oBbIii ypoOBEHB
CJIOKHOCTH / . — DJEKTPOH. TeKCTOBbIE NanHbie. — CapatoB: At [Tu Op Menua, 2018.
— 216 c. — 978-5-4486-0107-1. —.[OnexTponusii pecypc] Pexum npocryna:
http://www.iprbookshop.ru/70267.htmi

2. bexnemumieB J1.B. Kypc ananuTudeckoid reoMeTpuy U JIMHEHHOHN anreOpbl. — M.:
Hayxka, 2006.

3. Hanxo I1.E., [Torno A.T"., KoxxeBaukoBa T.S. Bricias matemMatuka B yrpaxxHEHUSIX
n 3ajgadax. — M.: Beicimasg mikoia, 2005, 4.1.

4. Munopckuii B.Il. C6opHuk 3amau mo BbIcIIed Maremaruke. Mzm. 3 — 11.
['ocrexuznart, 1955 — 1957. — M.: Hayka, 1964 — 1971

0) JlonosiHMTe/IbHASA JINTEPATypa:

1.Canumos, P.b. MaTtemartuka st um>xenepoB u TexHosoros / P.b. Canumos. - Mocksa
: ®mmarut, 2009. - 484 c. - ISBN 978-5-9221-1156-0 ; To xe [DaeKTpOoHHBIN
pecypc]. — Pexxum moctymna: http://biblioclub.ru/index.php?page=book&id=68383
2.TerpyamBunu E.B. Maremarnka [DnektpoHHslii pecypc]| : mpaktukym / E.B.
TerpyamBuiu, B.B. EpiioB. — DnekTpoH. TekcToBble nanHble. — Capatos: Al [1Tu Op
Memmna, 2018. — 159 c. — 978-5-4486-0220-7. — Pexum pgocryna:
http://www.iprbookshop.ru/71567.htm

I'mypman B.E. Teopus BepoATHOCTEN U MaTeMaTuyeckas cratuctuka.: M.: FOpair.,
2013.[DneKTpoHHBIN pecypc] Pexnm JOCTyIa:
http://texts.lib.tversu.ru/texts/10013800gl.pdf Kpacmos M.JI., Kucenes A.U.,
Makapenko [I'.U., ukun E.B., 3amsnun B.U., Co6ones C.K. Bcs Bbicmas
matematuka: Yueonuk. T. 1. — M.: Dnuropuan YPCC, 2007.



http://biblioclub.ru/index.php?page=book&id=68383
http://www.iprbookshop.ru/71567.htm
http://texts.lib.tversu.ru/texts/1001380ogl.pdf

Oo0pa3oBaTe/ibHbIE TEXHOJIOTHH

B npouecce OCBOEHHA  IHCHMIUIMHBI  UCIOJIB3YIOTCS  CIEAYIOIIHE
00pa3oBaTeNbHbIE TEXHOJIOTHH, CIOCOOBI M METOABI (HOPMUPOBAHUS KOMITETEHITHI:
JEKIHS-BU3yaIn3alus, MpoOieMHas JIEKIUA-IIPE3eHTalus, 1e0aThl, MacTep-Kiacc,
aKTUBU3ALUSA TBOPYECKON JEATENBHOCTH, JEJOBas Yy4eOHO-MCCIEI0BAaTEIbCKas
urpa, MOArOTOBKA MUCHbMEHHBIX AHAIIUTUYECKUX PadOT, MPOEKTHAs TEXHOJIOTHS,
3a1uTa pedeparos.

[Iupoxoe ucnonb30BaHKue B Y4eOHOM MPOLIECCE aKTUBHBIX U MHTEPAKTUBHBIX
dbopM TpoBelleHUS 3aHATUN (JIEJOBBIX W POJIEBBIX HUIpP, Ppa3dOp KOHKPETHBIX
CUTyalllii) B COYETAaHWU C BHEAYJUTOPHON pabOTOM C 1enbio (GOPMHUPOBAHUS U
pa3BUTHS IPOo(PecCHOHATBHBIX HABBIKOB 00YYaIOIIUXCS.

MeToanyeckue MaTepuabl AJsl 00y4alOUIUXCS MO OCBOEHHUIO M CIUIIMHBI
[IpuMepHBIi TTepeyeHb BOMPOCOB JIJIsi CAMOKOHTPOJIS

1. Kakune BenmmurHbI Ha3bIBAKOTCS CKASIPHBIMU, KAKHE BEKTOPHBIMU?

2. Kakne BekTOpbl Ha3bIBAIOTCA KOJUIMHEApHbIMU, paBHbIMU? Kak Haiitu
KOOPJIMHATHI BEKTOPOB 110 KOOPJANHATAaM TOYEK €r0 Ha4yajla ¥ KOHUa?

3. KakoBbl muHENHBIE Oniepaiuy HaJ BeKTopaMu? Ha3oBuTe NpaBuia CioXeHUs
Y BBIUMTaHUS BEKTOPOB, 3a/IaHHBIX B KOOPJIUHATHOM opMe. Kak yMHOKUTH BEKTOP
Ha CKaJsp?

4, Uto HazbIBaeTcs 6a3ucoM (opTamu) BEKTOPHOIO mpocTpaHcTBa? Hamwuimmre
bopMyiy pasnoKeHHs] BEKTOpa MO OpTaM U JUIsl ONpPEAENICHUs TMHBI (MOIYJIs)
BEKTOPA.

S. Urto HaspIBaeTCs HANPABIAOIIMMU KOCHHycamMu Bekrtopa? Hamummre
(bopMyIIbl sl HAXO0KICHHS HAPABIIAIONIMX KOCUHYCOB BEKTOPA.

6. JlaliTe  ompenelieHWE  CKaJISpPHOIO  IPOM3BENECHUS JBYX  BEKTOPOB.
[IepeunicinuTe OCHOBHBIE CBOMCTBA CKAJISIPHOTO MPOU3BEICHUS.

7. Hamummre ycnoBusS KOJUIMHEAPHOCTH W NEPIEHAUKYJISPHOCTH JBYX
BEKTOPOB.

8. JlaliTe  ompenelieHWE  BEKTOPHOIO  MPOM3BENCHUS JBYX  BEKTOPOB.
[lepeuncinure OCHOBHBIE CBOWCTBA BEKTOPHOI'O IIPOM3BEIECHMS JIBYX BEKTOPOB.
Hanumure QopMynbl A  HaxoXACHUS IUIOMIAAM THapajuiesiorpaMma U
TPEYTOJIbHHUKA.

Q. JlaiiTe omnpeneneHue CMENIAHHOTO TPOM3BEICHUS TPEX  BEKTOPOB.
[lepeuncnure OCHOBHBIE CBOWCTBAa CMEIIAHHOIO MNpou3BedcHus. Harmmmmre
bopMyIIbl TSl HAX0XKACHHUS 00beMa NapajulesienuIeia U TETpadapa.

10. HamummuTe ycaoBue KOMIJIAHAPHOCTU TPEX BEKTOPOB.

11. Kakas ¢yHKUMsS Ha3bIBaeTCsl paBHOMepHO-HenpepbiBHOU? Kakue dyHkumu
KOMIUIEKCHOM TIEPEMEHHOW HAa3bIBAIOTCS AJEMEHTapHbIMH? YUTO Ha3bIBaeTCs
IPOU3BOAHON (DYHKIIUHU B TOUKE?

12. Kakas ¢ynkius HassiBaeTcs quddepennupyemoit B Touke? Kakas ¢pyHkims
HA3bIBACTCS AHAIMTUYECKOM: a) B TOUKe, 0) B oOmactu?

13.  JlaiiTe onpezenenue HEONPEASIEHHOTO HHTETpaia s PyHKIHUU U 3alUIINTE
dopmyny HeroTona-JleliGHua.



14. Kakoii pax ¢ KOMIUIGKCHBIMH YHCIaMH Ha3bIBae€TCAd  aOCOJIOTHO
cxomsuumcs? Kakolt psig HazbiBaeTcst GyHKIMOHATBHBIM psiioM? UTo Ha3biBaeTcs
TOYKOM CXOJAMMOCTHU U 00JIACTHIO CXOAUMOCTH (DYHKIIMOHATIBLHOTO psifa?

15. Ompexenenue U CBONCTBA HEONPEIETICHHOTO UHTETpaa.

16. Tabnuily OCHOBHBIX HHTEIPAJIOB.

17.  OcHOBHBIE METO/IbI HHTETPUPOBAHHUSI.

18. CranpmapTHble METOJbI MHTETPUPOBAHHUS HAMOOJIEE YACTO BCTPEUAIOIIUXCS
KJIACCOB (DYHKITHA.

19. Ompenenenue, CBOWCTBA M CITOCOOBI BEIYHCIICHUS ONPECICHHOTO HHTETpaa.
20. HecoOcTBeHHBIE HHTETPAJIBI U X CBOMCTBA.

21. T'eomerpuyeckue u PU3NUECKHE MPUIOKEHUS OMPECIEHHOTO HHTErpaa.
22. JIuddepenumanpupie ypaBHeHus (1Y) mnepBoro mnopsaka. OcCHOBHbIE
noHsaTus. MaTerpansHeie kpuble. 3agada Komm. duznyeckue 1 reoMeTpu4ecKue
3aJlauu, MpUBOJAIIHE K AU HepeHIInaTbHBIM YPaBHEHUSM.

23. YpaBHEHHUS C pa3JeSIONMMUCS TEPEMEHHBIMU U MPUBOISAIIUECS K HUM.

24.  OIHOPOJHBIC YpaBHEHUS U MIPUBOJASIIMUECS K HUM.

25. Jlunelinble ypaBHEHUS 1-TO mopsika U npuBojsiuecs K HuM. [Ipumepsi.

26. Teopema 00 oOmieM pemieHnn JTuHEHHOTO AU EepEeHIINaTbHOTO YPAaBHEHHUS
NepBOro nopsiaka. Meroa Bapualuy MOCTOSIHHBIX.

27. YpaBHeHus B moiHbix nuddepennmanax. [IpuzHak ypaBHEHHS B TOJIHBIX
mudpdepenunanax. MHTerpupyomumi MHOKHTEITb.

28. Jluddepennmanpapie ypaBHeHHs N-To mopsiaka. OCHOBHbIE TOHATHA U
ornpeneneHus. Y paBHEHHUS BBICIINX MOPAIKOB, JOITYCKAIOINE TOHIKEHUE TTOPSIKA.
[Ipumepsr.

29. Jluneirinsie muddepeHranbHbIe ypaBHEHUS. JIuHelHbIH
i epeHnanbHbIi onepaTop.

30. Jlumeiinbie omHOponHbIe aud(epeHInaTbHbIE  YpPaBHEHUS  BBICIINUX
nopsiAKoB. CBOMCTBA UX PEILICHUI.

31. Omnpenenutens Bponckoro. Teopema 006 onpenenurene BpoHckoro
(HEeoO0X0oMMOE YCIIOBHE JIMHEWHON 3aBUCHUMOCTU CUCTEMBI (DyHKIHMiT). VYcioBue
JIMHEWHON HE3aBUCUMOCTH PEIIEHUH JUHEHHOTO OJTHOPOIHOTO YPABHEHUS.

32.  JluneliHbIe OJHOPOJAHBIC YPABHEHUS C IOCTOSSHHBIMU KOA(hQUIIMEHTaMU.

33.  JluneitHbie HEOTHOPOAHBIC ypaBHEHUS. CTPYKTYypa OOIIEro PeiieHus.

METOAMYECKHUE PEKOMEHJALINU

[lenapto caMOCTOSITENIbHOM (BHEAyIUTOPHOW) pabOThl CTYJEHTOB SBISETCS
oOydyeHHe HaBblKaM pabOTbl C HAYYHO-TEOPETHUYECKON JuTepaTrypol u
NPaKTUYECKUMHU MaTepuallaMHi, HEOOXOAWMBIMU MJiA YIiayOJIeHHOrO HW3y4YeHUs
OMOXMMMM, a TaKXe pa3BUTHE Y HHUX YCTOWYMBBIX CIOCOOHOCTEH K
camMoCTOsITeNIbHOMY (0€3 MOMOIIM MPEnoJaBaTeNs) H3YUYECHUI0O U HU3JI0KEHHUIO
MOJIy4eHHOU HH(pOpMAITUH.

N3ydenue n uznoxxeHue MHPOpMAINH, MOJYYEHHON B pe3ylbTaTe aHalIu3a
HAy4YHO- TEOPETUYECKOM JINTEPATYPhl M MPAKTHYECKUX MATEPUAIIOB, IPEATIOIAracT
pa3BUTHE Y CTYJIEHTOB KaK HaBbIKOB YCTHOM peuH, TaK U COCOOHOCTEH K YETKOMY
NMCbMEHHOMY M3JI0’)KEHUIO MaTepraa.



TpeboBaHUs K PSUTHHI-KOHTPOJIIO JIJISL CTYJICHTOB

No Bug xonTposis dopma Homep Makcumanbaoe | Bceero
MO- OTYCTHOCTH M [yUCOHOM KOJIMYECTBO 0anIoB
Iy st KOHTPOJIS HeACIu 0aJIoB
1 | Texymmii Pemenue 3amnaq, 4,5 50 100
TecToB.
CaMOCTOSITEIbHBI
¢ pPaOOTEHL.
KonTponbHas 9 50
pabota
HToroBnii, 3auer 10 - 100
MIPOMEKYTOUHAS
QTTCCTAIUS
2 | Texymuii Bemonmnerne 12,13 30 60
VIIPpOXKHCHUH U
3aJlaHuM 110
TEMaM.
KontponbHnas 18 30
paboTta
Hrorossii, DK3aMeH 19 40 100
IIPOMEKYTOYHAS

aTTecrangusa




