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1. OO0mue mMoJI0KEeHUA

HaumenoBanue qucnumimabl — MaremaTtuka, oTHOCUTCS K 00Ky bl -
y4eOHOTO TUTaHa, BXOJISAIIETO B COCTaB 00pa30BATEIIbHON MPOTPAMMBI BBICIIICTO
obpazoBanus 43.03.02 — Typu3Mm, HaNIPaBICHHOCTh — TEXHOJIOTHUS W OPTaHU3AITUS
TYpONEPATOPCKUX M TypareHTCKuxX yciyr. Jlucuumivna MareMatuka siBiIsieTcs
MUCLIMILUIMHOM, OTHOCAIIEHCS K 00s13aTeIbHON yacTu Ojioka b1.

HopmartuBHo-meToanueckoi 0a3oil s pa3paboTku pabodeil MmporpaMmbl
y4eOHON AUCHUILIUHBI «MaTeMaThKay SIBISIOTCA:

- @epaepanpHbIii 3aK0H "OO0 ob6pa3zoBanuu B Poccuiickoit denepanun" ot
29.12.2012 Ne 273-D3;

~ Ilpuxa3z MunoOpuayku Poccun Ne 245 ot 06.04.2021 r. O6 yTBep>KIaeHUN
MOPSAKA OPraHU3aIMu U OCYIIECTBICHUS 00pa30BaTEeIbHOM ACSITEILHOCTH 0 00-
pa3zoBaTeIbHBIM MpOrpaMMaM BBICIIET0 00pa30BaHUs — IporpaMMam OakaiaBpu-
aTta, mporpaMMam CreluaguTeTa, mporpaMMaM MarucTpaTyphl;

- @denepasibHBI  TOCYJIAapCTBEHHBIN  00pa30BaTENIbHBIA  CTaHIAPT
Boiciiero ooOpazoBanus (PI'OC BO) mo nampaBienuto mnoarotoBku 43.03.02
«Typuam» (ypoBeHb OakamaBpHar), YTBEPKICHHBIM MpUKazoM MuHHCTEpCTBA
oOpazoBanus u Hayku PD Ne 516 ot 08.06.2017 r.;

- IIpodeccronanpubiii  cranmapt  «PyKkoBOAMTENb/yIpaBiIsSIONIU
TOCTUHUYHOTO  KOMIUIEKCA/CETH  TOCTUHUI  (YTBEPXKIEHHBIM  MPHUKA30M
MunucrepcTBa Tpyaa u conanbHoi 3amuTel PO ot 7 mas 2015 r. N 282#H).

—~  YueOHble TUTaHBI  00pA30BATENBHONM  MPOrPaMMbl  BBICHIETO
oOpazoBanus HanpasieHus 43.03.02 — Typusm (HampaBiaeHHOCTH (MPOGUITH) —
TexHonmorus W OpraHu3anus TypONEpaTOPCKUX M TYPAreHTCKUX YCIyT),
MOATOTOBKM 0akajaBpOB MO OYHOM, OYHO-3a0YHOM U 3a04HOM (hopmMam OOydeHHUs,
onoopenubie YueHsiM coBeToM YIJITY (mpotokon Ne 3 ot 20.03.2025).

OO6yuenue no obdpazoBarenbHoi porpamme 43.03.02 — Typu3sm (Hamnpas-
JeHHOCTb (Mpoduiib) — TeXHOIOTUs 1 OpraHu3alus TYpOIepaTOPCKUX U TypareHT-
CKHMX YCJIYT) OCYIIECTBIISIETCS Ha PYCCKOM SI3BIKE.

2.  IlepeyeHb IJIAHUPYEMBIX Pe3YyJbTATOB 00y4eHUs MO AUCIU-
IUIHHE, COOTHECEHHBIX € IVIAHMPYEMbIMH pPe3y/ibTATAMHU OCBOCHUSA 00pa3oBa-
TeJbHOM NMPOrpPamMMbl

[TnanupyeMbiMu pe3ysibTaTaMu OOYYEHUS MO AUCITUTUIMHE, SBIISIOTCS 3HA-
HUS, YMCHHS, BJAJICHUS W/WIW OMNbBIT JACSITEIBHOCTH, XapaKTEPU3YIOIINE
ATaIbl/ypoBHU (DOPMUPOBAHUST KOMIETEHIIUM M 00ECTICUMBAIOIIUE JTOCTUKEHUE
MJIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUSI 00pa30BaTEIbHON MTPOTPAMMBI B IIEJIOM.

Ilesgb ocBOEHUS] JUCHMILUIUHBI — COCTOUT B ()OPMUPOBAHUU CITIOCOOHOCTH
OCYIIECTBJISTh MOUCK, KPUTUYECKUN aHAIM3 W CHHTE3 WH(pOpMaIuu, TPUMEHSITh
CUCTEMHBIN MOJXO0/1 JIJIsl PEIIEHUs MOCTABJICHHBIX 33/1a4, IIPXU ATOM NPENoIaBaHue
CTPOUTCS UCXOJIS U3 TPEOYEMOT0 YPOBHSI MOJATOTOBKH O0YyYarOIIUXCS.

3amavyu IMCUMUIIMHBI:



1. CooOumTh 00yyaromuMcs TEOPETUYECKHE OCHOBBI MAaTEMATUKH, B 00b-
eMe, HeOOXOIUMbIE JIJISl U3YUEHHUSI OOIIEHAYYHBIX, CIICIIUATbHBIX TUCIIH-
IJIMH, a TaKXe Jalollie BO3MOXXHOCTh NMPUMEHEHHUs UX B mpodeccuo-
HAJIBHOM JESATEIIbHOCTH.

2. Pa3BUTH HaBBIKH JIOTUYECKOTO U AITOPUTMUYECKOTO MBIIIJICHUS.

3. O3HaKOMUTHh OOYYAIOIIMXCA C POJBI0 MaTeMaTUKU B COBPEMEHHOM
KU3HHU, C XapaKTEepPHBIMH YEPTAMU MAaT€MATHYECKOI0 METOJIa U3YUYEHUS
MIOCTABJICHHBIX 33/1a4.

4. HayuuTh NPUMEHSTh KPUTUUECKHUM aHATN3 ¥ CHHTE3 HH(OPMAITIH, aTeK-
BAaTHO YIOTPEOJISITh MATEMAaTUYECKUE TIOHSITUSL U CUMBOJIBI /ISl BEIpaKe-
HUSI KOJIMYECTBEHHBIX U KaU€CTBEHHBIX OTHOILICHUM.

[Ipotiecc nM3yueHus: AUCIHMUILUIMHBI HAMpaBlieH HAa (POPMUPOBAHUE CIIETYIO-

el oomenpodeccCuoHaIbHON KOMITETCHITUU:

YK-1 — cnioco6eH ocymecTBISTh MOUCK, KpUTUUECKUIN aHAJIU3 U CUHTE3 UH-
dbopmaryu, NPUMEHATh CUCTEMHBIN TTOJIXO0/T JUIsl pEIICHUS TOCTABJICHHBIX 3a]1a4.

B pe3ynbTaTe nuzyueHus TUCHUIUIMHBI O0y4arOIUACs TOTKEH:

3HATD:

— 0a30BbIC MOHATHUS U 3aKOHBI MATEMATUYECKUX HAYK: JTUHEUHOU anreOphl,
aHATMTUYECKOU T€OMETPHH, OCHOBBI TEOPUH OOBIKHOBEHHBIX AU((DHepeHIInaTbHBIX
YPaBHEHHI1, OCHOBBI TEOPUU BEPOSTHOCTEN JIJIs1 PEIIEHUS TOCTABIICHHBIX 33/1a4;

yMeThb:

— aJICKBATHO yIOTPEOJISITh MATEMATHUECKHUE MMOHSATHS U CHMBOJIBI JIJISl BBIpa-
YKEHUSI KOJIMYECTBEHHBIX U KAYECTBEHHBIX OTHOILICHUM MPU KPUTHUYECKOM aHATN3E
U CUHTE3€ UH(pOopMaluu;

— JIOBOJIMTH PEIICHUS 3a/1a4 JI0 TPUEMIIEMOT0 MPAKTUYECKOT0 pe3yibTaTa —
yucna, pyHkuuu (ee rpaduka), TOUHOTO Ka4YECTBEHHOTO BbIBOJIa C IPUMEHEHUEM
aJICKBATHBIX BBIYUCIIUTEIBHBIX CPECTB, TAOIUI, CIPABOYHUKOB;

— pelaTh TUMIOBBIE 331a4U MPOPECCUOHAIBHOMN ACSITEIBHOCTH, C UCTIOIB30-
BAHMEM OCHOBHBIX Pa3/I€IOB MAaTEMATHUKHU;

- OCYIIECTBJISATh MOUCK, KPUTHUECKUM aHATU3 U CUHTE3 MHGOPMAIIUU, TPU-
MEHSITh CUCTEMHBIN MOJXO0/ JIJIsl PEIICHUS MOCTABJICHHBIX 3a/1a4;

BJIA/IETh:

— JOCTYMHBIMH METOJaMU MaTEeMaTUYECKOT0 aHalin3a, aHATUTHIECKOU reo-
METPHH, JIMTHEWHON anreOphl, TEOPUH BEPOSTHOCTEH MPHU PEIICHUH MPOCTEHIIINX
MOCTABJICHHBIX 33/1a4.

3. MecTo TMCHUIJIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl



OcBoeHUE NUCHMIUIMHBI OMMUPASTCS HA 3HAHUS, YMEHUS U KOMIICTCHITUH,
pUOOPETEHHBIC B MPOIIECCE M3YUEHUS O0ECIICUMBAIONINX TUCIUIUINH. B CcBOIO
ouepenh M3yYCHHE AUCIUIUTMHBI MaTteMmaThka IMO3BOJSET O0y4YaromuMces OBITh
MOATOTOBJICHHBIMU K U3YUYEHUIO 00€CTICUNBACMBIX AUCIUILUIMH (CM. Ta0JI.).

OcBOoeHHE JTUCITUILIMHBI SBIISICTCS HEOOXOIUMONW OCHOBOM JIJIsl TTOCIEAYIO-
miero uzyuenust aucuuruind OOl u HanmrcaHus BBITYCKHOM KBaTU()UKAIIMOHHON
paboThI.

Ilepeuenv obecnewusarouux, conymcmesyouux u 0decneyusaemblx OUCYUnIuH

OoOecneunBaromue juc- | ComyTCTBYIOIIHE OO0ecnieunBacMbIe
LUTIUHBI JIMCHUTLIHHBI JUCHUTUIMHBI
OcHoBbl uH(OpMaIMOH- | YueOHass mpakThka (Uc- | MpaKkTHKa (npenau-
HOM KyJIBbTYpbI cle0BaTENbCKas) TJIOMHAas)
dunocodus BrinosHenue u 3aimra
MenemKmMeHT BBIITYCKHON  KBau(pu-
KallMOHHOM paboThI

VYka3aHHblE CBSI3U JAUCHUUIUIMHBI «MaTemaTuka» AarT 00ydaroleMycsl CH-
CTEMHOE IIPEICTABICHUE O KOMIUIEKCE U3y4aeMbIX JUCLUIUIMH B COOTBETCTBUU C
®I'OC, uto obecnieunBaeT TpeOyeMblii TEOPETUUECKUIM YPOBEHD U IPAKTHUECKYIO
HaIpaBJIEHHOCTh B CUCTEME O0yUeHHUs U Oyayleil 1esITeIbHOCTH BbITyCKHUKA.

4. O0beM IUCHMILUIMHBI B 324€THBIX ¢IMHUIAX C YKA3aHUEM KOJIHYeCTBA
aKaJeMH4YeCKUX YaCOB, BbIJICJICHHBIX HA KOHTAKTHYI0O Pa0oTy 00y4arommnxcs
¢ mpemnoaasareJ/ieM (110 BUAAM Y4eOHBIX 3AHATHH) U HA CAMOCTOSITEJIbHYIO pa-
00Ty 00yYarOIuXCsA

OO0111ast TPy I0eMKOCTh JUCIMILINHBI COCTABIIACT 6 3a4ETHBIX €IUHUII, 216 JacoB.

Bcero akageMnyecknx 4acoB
Bun yueGHoM paboTh ouHas popma OYHO-3a04yHas | 3aouHas popma
dopma
KonrakTHasi padora ¢ npemnoaa- 88,6 42,6 18,9
BarejaeM*:
nekuuu (JI) 36 18 8
npaktuueckue 3anarus (113) 52 24 10
naboparopublie padboTsl (JIP) - - -
WHBIE BUJIbI KOHTAKTHOM pabOThI 0,6 0,6 0,9
CamocrosiTejibHasi padora 00y- 1274 173.4 197,1
YAKOLHXCH:
N3Yy4EHHE TEOPETUUECKOI0 Kypca 32 55 65
MIOATOTOBKA K TEKYLIEMY KOHTPOJIIO 56 100 100
KOHTpOJIbHast paboTa - - 19,7
MOJTOTOBKA K ITPOMEXYTOUYHOM aT- 39,4 18,4 12,4
TECTALUU




Bupa npomexyToyHoii aTTecra-
HHH:

3auer, JK3aMeH

3auver, 3k3a-
MEH

3auert, JK3aMeH

O0u1as Tpy10€eMKOCTh

6/216

* KoHTakTHas pa60Ta 10 JAUCHUIIIIMHE MOXXCT BKJIIKOYATh B ceOs 3aHATUS JICKIITMOHHOI'O TUIIa, TpaKTU4e-

cKkue U (W) 1abopaTOpHBIEC 3aHATHS, TPYIIIIOBBIC 1 HHANBHAYaIbHBIE KOHCYIBTAlUU U CAMOCTOSTEIBHYIO PaboTy
00ydJaromuxcs 1mMoJi pyKOBOACTBOM NPENOAABATENs], B TOM YHCIIE B 3JIEKTPOHHON HH()OPMALMOHHOH 00pa3oBaTelb-
HOH Cpezie, a TakKe BPeMs, OTBEICHHOE Ha NMPOMEXYTOUHYIO aTTecTaluio. Yacsl KOHTaKTHOH paboThl ompeness-
torcs «[lomoxxerreM 00 yCTaHOBICHUH MHHHMAIBHOTO 00beMa KOHTaKTHOH paOboThl 00ydJaromuxcs ¢ IMpernoiaBa-
TeJeM, a TaKKe MaKCHMaJIbHOTO 00beMa 3aHATHI JCKIIMOHHOTO U ceMuHapckoro tumoB B @®I'EOY BO YIJITY.

B yueOHOM mi1aHe oTpa)keHa KOHTAaKTHas paboTa TOJBKO 3aHATHH JIEKIIMOHHOTO U MPAaKTHYECKOTO THIIA.

HHble BUIBI KOHTAaKTHOM pa6OTI)I TJIaHUPYIOTCA B TPYAOEMKOCTb CaMOCTOSTEIIbHOM pa6OTLI, BKJIIOYas KOHTPOJIb.

5. Copep:xanue IUCHUIINHBI, CTPYKTYPUPOBaHHOE 110 TeMaM (pa3jaesiaMm) ¢
yKa3aHHeM OTBeJEeHHOI0 HA HUX KOJMNYeCTBA aKaJeMHYeCKHUX YaCOB M BU/I0B

Y4eOHbIX 3aHATHI

5.1. Tpyooemkocmuv pazoenos Oucyuniutbl

o4Hasi GopMa 00y4eHus

Ne HaumenoBanue pasnena Beero . | CamocrosTens-
J I13 JIP | KOHTaKTHOM
/T JUCIUTITUHBI Has pabora
paboThI
1| Jluneiinas anre6pa 6 6 12 10
2 | BekropHas anredpa 6 6 12 10
3 | AHanuTHuecKas TeoMeTpHUsl 6 6 12 10
4 | Hauana MmaTeMaTH4eCcKOro
aHayn3a, QyHKUNUU OJTHOM
nepemenHoit (POII), npe- 6 14 20 20
TeT1, HEMPEPBIBHOCTB, TIPOU3-
BOJIHAsI
5 | MHTerpansHOE HcUncaeHue
DOIT 8 14 22 26
6 | O6bikHOBEHHBIE MU Pepen- 4 6 10 12
IIHAJIbHBIEC YPaBHEHUS
Hroro mo paznenam: 36 52 88 88
KonrtposnbHas padora - - - -
[TpoMexyTouHas aTTecTalus - - 0,6 39,4
Bcero 216
04HO0-3a04Has (popma 00yUeHHs
Ne | HaumenoBanwue paszena qucuu- Beero .. | CamocTosiTeNb-
J | II3 | JIP | KOHTaKTHOM
/T TUTUHBI Has pabora
paboThl
1 | JIuneiinas anrebpa 3 4 7 20
Bekropnas anredpa 3 4 7 20
3 | AHanuTHueCcKas TEOMETPHUS 2 2 4 20




Ne | HaumeHnoBaHnue paszzaena qucuu- Beero .. | CamocrosTenb-
J | II3 | JIP | xoHTaKTHOM
/1 TUTHHBI Hasi pabora
paboThl
4 | Hauana MaTeMaTH4€CKOIO aHa-
nu3a, QyHKIUY OJHON IIepeMeH- 3 6 i 9 24
Hoil (POII), nmpenen, HenpepoIB-
HOCTb, TPOU3BOIHAS
5 | UnaterpansHoe ucuuciaenue @OIT 5 6 11 33
6 | O6pikHOBEHHBIC TU(PEpPEeHITATD- ) ) 4 38
HbIC YPAaBHEHHUSI
Hroro no pasaesam: 18 | 24 - 42,6 155
Kontponbnas pabota - - - - -
[TpoMexyTouHas aTTecTalus - - - 0,6 18,4
Bcero 216
3a04yHasi gopma 00y4eHHs
Ne HanmenoBanue pasznena Beero . | CamocrosTenb-
JI 113 JIP | KOHTaKTHOM
/o IUCIAILINHEL Has pabora
paboThI
1 | JIuneitnas anreOpa 1 | - 2 20
2 | BekropHas anredpa 1 1 - 2 20
3 | AHaIUTHYECKasi TEOMETPUS 2 2 - 4 24
4 | Hayana MatemMaTH4ecKoro
aHanu3a, QyHKIHUN OJTHOM
nepemenHoil (POII), mpe- 1,5 2 - 3,5 24
JIeJ1, HETIPEPBIBHOCTD, MPO-
W3BOJIHAS
5 | MHTerpansHOE HCUHUCIICHUE
DOIT 1,5 2 3,5 37
6 | O6bikHOBEHHBIE MU Pepen- 1 ) 3 40
[[MATbHbBIE YPAaBHEHHUSI
HToro no paznenam: 8 10 - 18 165
KontposnbHas pabora - - - 0,3 19,7
IIpomexxyTo4UHas1 arTecTanus - - - 0,6 12,4
Bcero 216

5.2. ConeprxkaHue 3aHATUN JTEKIMOHHOTO TUIIA

Pa3zpnen 1 Jluneiinas aaredpa

MaTtpuliibl: OCHOBHBIE MOHATHUS U omnpezaeneHus. JInHeHble onepauny HaJl MaTpULaMU.
Brruncnenue onpenenureneit. YMHoxkeHue Marpuil. O0partHas marpuna. CHCTeMbl TUHEHHBIX
YpaBHEHU: OCHOBHBIC MIOHATHS K METOJIbI UX PEIICHHUS.

Pasnea 2. BektopHas anredpa

['eomeTpuueckoe U aHATUTUYECKOE MOHATUS BEKTOpA. JINHEHHbBIE Onepaluy HaJl BEKTO-
pamu. CkaysipHOE, BEKTOPHOE, CMEIIAHHOE IPOU3BENEHUS BEKTOPOB, UX TI€OMETPUYECKHUN
CMBICII.

Pasnen 3. AHanuTn4yeckasi reoMeTpHus.

CriocoObl 3a1aHUs ypaBHEHHS MPSMOUN Ha IJIOCKOCTH B IEKAPTOBOM CHCTEME KOOP/IMHAT.
KpuBsie BTOporo nopsaka (OKpy>KHOCTb, 3JUIMIIC, TUIIepOoIIa, mapadona).




Pazgen 4. Havasa mMareMaTM4yecKoro aHajam3a, (PyHKUMH OJHOW MepeMeHHOM
(POII), npenen, HempepbIBHOCTH, IPOU3BOAHAS.

OyHKIMKM OJHOU MEepPeMEHHOM: 00JacThb ompeneseHus, npeaen (yHKIUU, HEempephIB-
HOCTb, Kilaccuukanus Touek paspsiBa. [IponsBoanas u auddeperuman GyHKIUNA, TEOMETPH-
yeckudl U ¢usnyeckuit cmbici. [IpousBoanbie BbICHIMX MOpsAAKOB. VccnenoBanue rpadukos
¢ynkuuii. Penenne 3a1a4 Ha SKCTpEMyM.

Pa3znea 5. UnTerpanbHoe ucuncienue ®OII

[TonaTue HeompenenEHHOro UHTErpaia, OCHOBHBIE CBOMCTBA, OCHOBHBIE METObI HHTE-
rpupoBanusi. OnpeneneHHbld UHTErpai, ero reOMeTPUYECKHil CMBICT M CBOWCTBa, (opmyna
Herotona —Jleitonuna. Ipunoxenus onpeneiaeHHoro uaTerpaia. HecoOcTBeHHbIE HHTETPAJIBI.

Pa3znea 6. O0bikHOBeHHbBIE NN epeHIIMATBbHbIE YPABHEHUS

OObikHOBEHHBIE MU PepeHInanIbHbIe YPAaBHEHUS: OCHOBHBIE MTOHITHSA, KIaCCUPUKAIIHSL.
Huddepennmanbapie ypaBHEHU TiepBoro nopska. Ooiiee u yactHoe pemeHus auddepeHImu-
QIBHOTO ypaBHeHUs. JIuHelinbie muddepeHIaabHbple YPaBHEHUSI BTOPOTO MOPSIKA C TIOCTOSH-
HBIMHU KO3 DHUIICHTaMHU.

5.3. Tembl u hOpMBI 3aHATUH CEMUHAPCKOTO TUTIA

Y4eOHbIi MJIaHOM 10 TUCIUIUIMHE IPETYyCMOTPEHbI IPAKTUYECKUE 3aHATHS

TpyroémMKOCTh, yac
HaunmenoBanue paszaeina ®opma npoBeAcHUs
e JUCHMIIMHBI (MOJLYJs) 3aHSATHUS OfHAA | OHHO-3a- | 3301~
) OYHas Has
1 | Jluneitnas anreOpa IpaKTH4YecKas paboTa 6 4 1
2 | BekropHnas anre6pa IpaKTH4YecKas paboTa 6 4 1
3 | AHanuTHUYECKasi TEOMETPHS npakTuyeckas padora 6 2 2
Havana marematnueckoro
a"Hamm3a, GYHKIIMHA OJHOM Ie-
4 v(b ipe A npakThyeckas padora 14 6 2
pemennoit (OOII), npenen,
HEMIPEPBHIBHOCTD, MPOU3BOIHAS
WNHTerpaibHOE UCUUCIICHHE
5 p IpaKTH4eckas pabora 14 6 2
OOIT
OO6bikHOBeHHBIE MU hepeH-
6 i bep npakThyeckas padora 6 2 2
[UAJIbHBIC YPAaBHEHUSI
Hroro: 52 24 10
5.4 Jletanuzanusi caMOCTOATEIbHONU pabOThI
. TpyaoeMKoCTh, yac
HaumenoBanue paznena Bun camocrosgTenbHOU
Ne OYHas | OYHO-3a- | 3a04-
JUCLUTUIAHBI (MOIYJIS) paboThI
OuHas Hasi
1 | Paznen 1. Jluneiinas anrebpa | [loarotoBka k Tecty 10 20 20
2 | Paznen 2. BekropHas anredpa | IloaroroBka K TecTy 10 20 20
Pazgen 3. Ananutuueckas [ToaroroBka k Tect
3 3nen 3 ec O/ATOTO ecTy 10 20 24
TEOMETpHS
Paznen 4. Hauana matematu- | [loaroroBka k tecty
YeCKOTro aHajiu3a, PyHKIHH
4 | ognoii nepemennoit (POII), 20 24 24
Mpeell, HeMPEPHIBHOCTD, TIPO-
W3BOJIHAS
Pasgen 5. UurerpansHoe uc- | [logroroBka k tect
5 ! P A y 26 33 37
yucinenne GOI1




N TpynoeMKoCTb, yac
HaunmenoBanue pasnena Bun camocrosTenbHOM
Ne OYHasi | OYHO-3a- | 3a04-
JTUCHUTITUHBI (MOYJIs1) paboThI
OuHas Hasi
Pazgen 6. OObikHOBeHHBIE | [ToAroTOBKA K TECTy
6 | muddepeHnmanbabie  ypaBHE- 12 38 40
HUs
Beinonnenue nomani-
7 | KontponbHas pabota HEH KOHTPOJILHON pa- - 19,7
00THI (17151 00y4aro-
nxcst M130)
IlogroroBka k mnpoMexyTtod- | M3ydeHue ekuuon-
HOM arTecTaluu (3a4eTy, 7K3a- | HOro MaTepuana, JuTe-
8 | meny) paTypHBIX HICTOYHUKOB 39,4 18,4 12,4
B COOTBETCTBHUH C T€Ma-
THKOHU
Hroro: 1274 1734 197,1
6. [lepeuenn yueOHO-METOANYECKOTO 00ECIICUYECHHUS MO TUCIUIUINHE
OcHoOBHasl ¥ JOTIOJIHUTENIbHASL IUTEPATypa
No l'og uz- | Ilpumeua-
ABTOp, HAUMEHOBAHHE
/a TaHus HUE
OcHoBHasi yueOHasi IuTepaTypa

1 | Kykosckas, T.B. Beiciias maTemaTuka B mpuMepax U 3ajadax 2017
: yueOHoe nocobue : B 2 4. / T.B. XKykosckas, E.A. Monoka- MonHoTex-
HOoBa, A.W. YpycoB ; TamOGoBCKHii rocy1apcTBEHHBIN TeXHUYE- CTOBBIH
ckuil yHuBepcuteT. — Tam60B : TamOOBCKuII rOCyIapCcTBEH- OCTVIL
HbII TexHnyeckuil yausepcutet (TI'TY), 2017.-Y. 1. - 130 c. HHH BXyO o

uin. — Pexum gpocryma: mno mommucke. — URL: HE Jlomfl
https //biblioclub.ru/index.php?page=book&id=498922— bub- . omo}:"
muorp.: c. 127. — ISBN 978-5-8265-1710-9. — TekcT: oiek- p
TPOHHBIN.
2 Bericiiast MaTemaTrka. CTaHapTHbIE 3a/1a4M ¢ ocHoBamu | 2022
[TonnoTEK-
TeopuH : yuyeOHoe mocobue it By30B / A. 1O. Bnosun, JI. B. CTOBLLI
Muxanesa, B. M. Myxwuna [u ap.]. — 3-e uza., crep. — CaHKT- 0CTVII
TMerepGypr : Jlamb, 2022. — 188 ¢. — ISBN 978-5-8114-9437- HOCTY
_ . o ) IIpU BXOJIE
8. — TekcT : anmexTpoHHbIH // JlaHb : 2MEeKTpOHHO-OMOIHOTEY- A
Has cuctema. — URL: https://e.lanbook.com/book/195419 — ):k
. 1 TIapoJIIo
PexuM J1ocTyna: JJis aBTOPU3. MOJIb30BATENEH.

3 | Maremaruka ans 00y4aroLuxcsi MepBbIX KypcoB Ypanbckoro | 2021
rOCy/IapCTBEHHOIO  JIECOTEXHUYECKOTO0  yYHHMBEpPCUTETa HoHoTek-
yaeOHOo-MeTomdeckoe mocooue / A. FO. Bnosun, U. H. [lemu- CTOBBII
noBa, JI. A. 3onkuna, B. M. Myxuna [ap.] ; MunucrepcTBo OCTVIL
HayKl W BbIciIero oOpaszoBanust Poccuiickoit ®enepanuu, HHH Bxyo .
VYpanbCkuil rocyJapCTBEHHBIN JIECOTEXHUYECKUN YHUBEPCH- ng norn§
TeT. — ExatepunoOypr, 2021. — 75 c. . omo}:"
URL:https://elar.usfeu.ru/handle/123456789/10584—  ISBN p
978-5-94984-779-4. — TeKcT : 31EKTPOHHBIH.

JomonHuTebHAs y4eOHAasl JUTEpaTypa

4 CripaBOYHUK 110 MaTeMaTHKe J1js OakanaBpos : yueOHoe | 2022 | [lomHoTek-

nocobue / A. FO. Bnosun, H. JI. Boponnosa, JI. A. 3onkuna, B. CTOBBIH

10



https://biblioclub.ru/index.php?page=book&id=498922
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M. Myxuna. — Cankr-IlerepOypr : Jlanp, 2022. — 80 c. — JOCTyT

ISBN 978-5-8114-1596-0. — TexkcT : anekTpoHHsbIi // Jlanb : MIpY BXOJIE
HIIEKTPOHHO-OUOINOTEYHAS cucrema. — URL: 10 JIOTHHY
https://e.lanbook.com/book/211676 Y TIapoJII0*

5 | Jlynry, K.H. Beiciiasg MaremMaTuka: pyKOBOJICTBO K PELIECHUIO 2018
[TonHoTEK-

3amau / K.H. JIynry, E.B. Makapos. — 3-e u3n., nepepa0. —

Mockga : ®usmariur, 2013. =Y. 1. — 217 ¢. — Pexum no- CTOBBIH

JOCTyT
cryna: no noanucke. — URL: DI BXOILC
https://biblioclub.ru/index.php?page=book&id=275606 — HE normi[
bubmuorp. B kH. — ISBN 978-5-9221-1500-1. — TekcrT : aek- };

% Y TIapOJII0
TPOHHBIH.

6 | I'ycak, A.A. Bpiciias matemaTuka : y4eOHHMK : B 2 ToMax / [TonHoTek-
A.A. TI'ycak. — 7-e u3a. — Munck : TerpaCucremc, 2009. — Tom CTOBBIN
1. — 544 c. : un. — Pexxum pocryna: no nognucke. — URL: 2009 JOCTYyI
https://biblioclub.ru/index.php?page=book&id=572287. — IpHU BXO/JIE
bubnuorp.: ¢. 529. —ISBN 978-985-470-938-3. — TekcT : aek- IO JIOTHHY
TPOHHBIH. U naposro™

*_ MMpCKAC 4YEM HpOﬁTH I10 CCBIJIKC, HeO6XOI[I/IMO BOMTHU B CUCTEMY

OYHKIIMOHUPOBAHUE DIIEKTPOHHON HHOOPMAIMOHHO-00pa30BaTEIbHON
cpenbl 00ecTeurnBaeTCs COOTBETCTBYIOIIUMH CPEICTBAMH MH(GOPMAIIMOHHO-KOM-
MYHUKAIIMOHHBIX TEXHOJOTH.

DJIeKTPOHHbIE OMOJINOTEYHbIE CUCTEMBI

— DJIEKTPOHHO-OMONMMoTeYHasi cuctema «JlaHby, KOJUIEKIIMU H3JaTENbCTBA
"Jlanp" Jlor. Ne(025/24/-EI1-44-03 ot 25.03.24; cpok aeiictBus ¢ 09.04.2024 no
9.04.2025; xomnekiuu apyrux u3aarenbcTB Jlor. Noe024/24/-EI1-44-03 ot 25.03.24;
cpok aerictBusa ¢ 09.04.2024 no 09.04.2025; xomnekuus "®ITY. 10-11 k. U3a-Bo
"IIpocBemienune”" Jlor. Ne 035/24-EI1-44-03 ot 29.05.2024; cpox nedcTBUSI C
01.09.2024 1o 01.09.2025; ceTeBas anexktponHas o6udimnorexa Jlor. Ne0136/20-223-
06 ot 24.03.20; cpok aerictBus ¢ 24.03.20 no 31.12.2023 (npoaoHTUPYEMBII);

— 3JIEKTPOHHO-0MOIMOTEYHAs cucTeMa «Y HUBEpCUTETCKass OMOIMOTeKa OH-
nainy». JloroBop Ne(038/24-EI1-44-03 ot 19.06.2024; cpok aeiictBus ¢ 27.06.2024
1o 26.06.2025;

- yHuBepcasibHas 6a3a nanHwix East View (OO0 «MUBUCy), Horosop Ne 407-
[1/002/25-EI1-44-0 ot 13.01.25; cpoxk neiictBus ¢ 1.01.2025 mo 31.12.2025.

CnpaBouHble 1 HHPOPMALIMOHHBIE CHCTEMbI

— CIIpaBOYHAsA IpaBoOBas cucrema «KoncynbrantlIntoc»
(http://www.consultant.ru/). JloroBop CONpPOBOXISCHHUS SK3EMIUIIPOB CHCTEMBI
Koncynprantllmtoc Ne025/3K ot 25.02.2025. Cpoxk ¢ 25.02.2025 r no 24.02.2026
r.; — cpaBouHO-TipaBoBas cucrema «Cuctema TAPAHT». CBo6oanbIM OCTYyT (pe-
KUM Joctyna: http:// www.garant.ru/company/about/press/news/1332787/);

— TporpaMMHasl CUCTEMa I OOHAPYXEHUS TEKCTOBBIX 3aMMCTBOBAHHMHA B
y4eOHBIX 151 Hay4yHbIX  paboTax «AHTHIUTarnar. BY3» (URL:
https://www.antiplagiat.ru/). loroBop Ne6414/0107/23-EI1-223-03 ot 27.02.2023
roaa. Cpok ¢ 27.02.2023 r o 27.02.2024 r.; - npoXoauT Mpoueaypa ayKiuoHa —
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Nudopmarmonnas cucrema 1C: UTC (http://its.1c.ru/ ). Pexxum noctyna: cBo6o -
HBIN

IIpogeccuonabHbIe 0a3bI JAHHBIX

— OepaepanpHas ciyk0a rocygapcTBeHHOU ctatucTuku. OduimaibHas cTa-
tuctuka (http://www.gks.ru/). Pexxum goctymna: CBOOOTHBIH.

— DneKTpOoHHBIN (HOH MPABOBBIX U HOPMATUBHO-TEXHUYCCKUX IOKYMEHTOB
// AxmuonepHoe obmectBo  «MHbopmanmonnas  kommanus — «Kojekc»
(https://docs.cntd.ru/). Pexxum gocTyma: cBOOOIHBIH.

— Dxonomuueckuit moptain (https://institutiones.com/). Pexum gocryna: cBo-
OOTHBII.

— Nndopmanuonnas cucrema PBK (https://ekb.rbe.ru/). Pesxxum noctyna: cBo-
OO/ THBIHN.

— Od¢uunanbHbIi WHTEPHET-TIOPTAI IIPaBOBOM uH(popMaun
(http://pravo.gov.ru/). Pexxum goctymna: cBOOOIHBIN

— ba3za nNoJHOTEKCTOBBIX U OMOIMOTrpadUueCKX ONUCAHUN KHUT U TIEPUOIU-
yeckux u3aanuit (http://www.ivis.ru/products/udbs.htm). Pexxum nocryna: ceo6o-
HBIN

- Hayunas »snextponHas OuOnuoreka elibrary. Pexum pgocryna:
http://elibrary.ru/ .

- Beepoccutickuit Dxonornueckuit moprain (https://ecoportal.su/);

- l'ocynapctBennas cuctema npaBoBoit unopmanuu (http://pravo.gov.ru/;

- Undopmanmonnsie 6a3nl qanHbIx Pocpeectpa (https://rosreestr.ru/ ).

7. ®OHJ OLIEHOYHBIX CPEACTB ISl POBEACHNSI IPOMEKYTOYHOM aTTeCTAllUN
00y4arIuXCcs M0 JUCUMUILTIMHE

7.1. Ilepeuens komnemeHyuii ¢ yKkazanuem Imanoe ux popmupoeanus 6
npouecce 0c60eHusn 00pa3zoeamenbHoI nPOZPaAMMbl

@opMupyeMble KOMIIETEHIIUN Bun u popma xontposs

YK-1 — cmocoben ocymiecTBisATh MOUCK, | [IpoMeKyTOYHBINH KOHTPOJIb: 3a4eT, 3a-

KPUTHUYECKHH aHaTN3 U CHHTe3 WHpopManuu, mpu- | €T, SK3aMEH.
. TexkylMii KOHTPOJIb: TECTUPOBAHUE, BbI-
MEHSATh CUCTEMHBIH MOAXO0 AJIs PELIEHUS 10CTaB-

IMMOJIHCHUEC JOMAIIHUX KOHTPOJbHBIX pa60T
JICHHBIX 3aJa4

tst ooygaromuxcs M30.

7.2. Onucanue nokazameJeil u Kpumepuee ouenusanun Komnemenuuﬁ
Ha pa3ludHblx Imanax ux qbopmuposauuﬂ, onucanue wKal oyenueanus

Kpurepuii oneHuBanus padoTsl B ceMecTpe Ui MOJy4YeHHUs 3a4eTa (MPOMeKyTo4-
HbIH KOHTPO.JIb (popMmupoBanus komnereHun YK-1)
3aumeno — OOyYarOIIHMIACS TS TOJyYeHHUs 3a4eTa JohKeH ycnemHo (6onee 50 % 3ana-
HUI) BBIIOJHUTH TECT MO KaKAOMY M3 Pa3/ieloB, UTOrOBBIM Oasil BBICTABISETCA Kak CpeaHE
apupmeTHueckoe 6aI0B, HAOPAHHBIX B KAXKJIOM TECTE;
He 3aumeHo — XOTs Obl O/IMH U3 pa3/elioB, U3y4aeMbIX B CEMECTPE, HE OCBOEH 00y4aro-
Mcest (BeImosiHeHO MeHee 50% 3aganuii Tecta).
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Kpurtepun oneHuBaHUsI YCTHOTO OTBETA HA KOHTPOJIbHBbIE BONPOCHI IK3aMeHa (1po-
MEKYTOYHBII KOHTPOJIb (hopmupoBanus komnereHunii YK-1)

OmMAUYHO — JaH TOJHBIA, pa3BEPHYTHIA OTBET HA MOCTABJIEHHBIM BOIIPOC, IIOKa3aHa Co-
BOKYITHOCTh OCO3HAHHBIX 3HAHUN 00 00BEKTE, TOKA3aTEIbHO PACKPHITHI OCHOBHBIC MOJIOKEHHS
TEMBI; B OTBETE IPOCIICKUBAETCS YETKAsA CTPYKTYpa, JJOrHYeCcKas OCIe0BAaTEIbHOCTb, OTPaXKa-
I0Iasi CYLTHOCTh PacKpbIBa€MbIX MOHATUI. OKOHUYATENIbHBIN OTBET JAETCS C aJIEKBaTHBIM HC-
M0JIb30BAHNEM HAYUYHBIX TEPMUHOB C MOAPOOHBIMH U 0€30IIMO0YHBIMU BBIKJIAIKAMH, TOKa3aHa
CHOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIONINE BOIIPOCHL;

Xopouio — NaH JOCTAaTOYHO MOJIHBIN, pa3BEpHYTHIN OTBET Ha MMOCTaBIEHHbIN Bonpoc. OT-
BET YETKO CTPYKTYPUPOBAH, JIOTUUEH, U3JI0KEH B TEpMUHAX Hayku. OJIHAKO JOIYIIEHbI HE3HA-
YUTENIbHbIE OLIMOKH, CYIIIECTBEHHO HE BIIUSIOLIUE HA XOJ] PELICHUS 3a/1a4l WU HEJOYEThl, Uc-
npaBJeHHbIE 00yUYaIOMIMMCS C TOMOIIIBIO BOIPOCOB MPENOJaBaTes;

yoosiemeopumenvbHo — J1aH HEeNOJIHbIA OTBET, JIOTUKA U MOCIEA0BATEIbHOCTh U3JI0XKe-
HUSl UMEIOT CYIIECTBEHHbIE HapyulieHHs. [lonymieHbl omMOKY B XOJ€ BBIIIOJHEHUS 3aJaHMs,
BCJIE/ICTBHE HEJJOCTATOUYHOTO MOHUMAaHUSI 00yUarouMcs 0a30BbIX MOHATHI peameTa. B oTBete
OTCYTCTBYIOT BbIBOJIbI. He B MOJIHOM Mepe MpoIeMOHCTPUPOBAHBI YMEHHUS PELIaTh TUIIOBbIE 3a-
JlayM IpeIMeTa;

Hey0081emeopumenbHo — 00yJaroluics 1eMOHCTPUPYET HE3HAHUE TEOPETUUECKUX OC-
HOB MpeMeTa, OTCYTCTBYIOT HJIM CAENIaHbl HEMTPABIIbHBIE BBIBOBI U 0000IIIEHNS, 3a1aHUsI Ou-
JIETa BBIIOJHEHbI HE MIOJIHOCTHIO UJIM HETIPaBUIIBHO; HET OTBETOB Ha JIOTIOJIHUTEIbHBIE BOIIPOCHI.

Kpurtepun oneHuBaHusi BINOJIHEHHUS 3aJaHUI B TeCTOBOM (popme (TeKYyIIMid KOH-
TpoJb (popmupoBanus komnerenuuii YK-1)

[To uToram BBITIOJIHEHHUSI TECTOBBIX 3aJaHHUI OIIEHKA MPOU3BOAUTCS MO YeThIpexOaib-
HOM 1mikane. [Ipy nmpaBUIBHBIX OTBETaxX Ha:

86-100% 3amaHuil — OILIEHKA «OMIUYHOY,

71-85% 3agaHuii — OlEHKA «XOPOULO»,;

51-70% 3amanuii — OLIEHKA «)0081emE8OPUMENLHOY,

MeHee 51% - oreHKa «Hey0061emeopumenbHo.

Kpurtepun ouneHuBaHusi J0MAIIHUX KOHTPOJIBHBIX 3aJaHMil (IJI 00y4aromiuxcst
HN30) (Texymmii kKoHTpOb GopMupoBanus komnereHunii YK-1)

3aumeno — OOyYAIOUIMICS ISl TIOJIyYeHUS 3a4eTa MO JOMalllHeH KOHTPOJIbHOU paboTe
noipkeH ycenenrHo (6omnee 50 % 3amanuii) BHITTOHATS 3aaHUs U3 KaXKJI0TO pas3jiena, BXOASIIET0o
B KOHTPOJIbHYIO;

He 3aumeHo — XOTs Obl OJIUH U3 pa3/IeNoB 3aJaHUsI K pad0oTe HEe BBIIIOJIHEH 00y4aroIuMCs
(BbImONTHEHO MeHee 50% pazzaena).

7.3. Tunogevie KOHmMpOJIbHbBIE 300AHUA UTIU UHbBIE MAMEPUATbL, HE00-
Xooumvle 0711 OUEHKU 3HAHUIL, YMEHUIl, HABLIKOG U (Ull) ONbIMA OeAmenbHO-
cmu, xapakmepus3yrouwiux smanbl qbopmupoeauuﬂ Komnemenuuﬁ 6 npoyecce
0C60CHUA 00PA306AMEIbHOIL NPOZPAMMBL

KoHTpoJibHBIE BONIPOCHI K 9K3aMeHY (IIPOMEKYTOYHbIH KOHTPOJIb)

1. ®ynknusa. O6macts onpenenenus GyHkiwn. CBoCTBa U Tpad)MKH OCHOBHBIX DJIEMEHTapHBIX
GbyHKIUH.

[Ipenen ¢yukumu B 6eckoneunoctu. [Ipenen Gpynkuuu B Touke.

BeckoneuHo mManbie 1 OECKOHEYHO OOJIBIITNE BETNYHNHEI.

[IpaBuna npenenbHOro nepexoja (TEOPEMBbI 0 Ipeiesie CyMMBI, IPOU3BEICHUS, YACTHOTO).
3amMeuaresnbHbIe npenensl. [Ipumepsr.

OyHKIMsI, HeNpepbiBHAs B TOUKe. OCHOBHBIC TEOPEMBI O HETIPEPHIBHBIX (QYHKITUSX.
[IpousBoaHas. 3agaun, NPUBOASIINE K TOHSATHIO MPOU3BOJHON. MeXaHUYECKUI CMBICI MTPO-
U3BOAHOU. ' €eOMETpUYECKUN CMBICI IIPOU3BOIHON. Y PaBHEHHUE KAacaTEIbHOU K KPUBOM.
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10.
11.
12.

13.
14.
15.
16.
17.
18.

19.
20.

21.

22.

23.

Jubdepennmpyemocts GyHkmun. CBsI3b MEXIy HENPEPBIBHOCTHIO U nUDPepeHITupyeMo-
CTBIO.

IIpaBuna muddepennupoBanus (TeopeMbl O MPOU3BOAHOM CyMMBI, NIPOU3BEICHUS, YacT-
Horo). [IpOon3BOHBIE OCHOBHBIX 3JI€MEHTAPHBIX (PYHKITHIA.

IIponsBonHas GpyHKLIUY, 3aJaHHOIN HesABHO. [IpoM3BOIHBIE BBICIINX MTOPSAKOB.
IIpuMeHeHne MPOU3BOIHOM K BEIYMCIICHUIO NpenenoB. [Ipasuiio Jlonurans.

OcHoBHbIE TeopeMbl uddepeHnanbHoro ueurciaenus. [Ipunoxxenust npou3BoIHON K BbI-
yucieHuto npeaeinos. [Ipasuno Jlonurans.

Psin Tetinopa. Paznoxenue ¢pyHKIMiA Sin X, cos X, €x B psia Teimopa.

MonoToHHOCTH (pyHKIMH. JlocTaTOYHBIE YCIOBUS MOHOTOHHOCTH. HeoOXoauMble yCIoBHS.
OkerpeMyM GpyHkunu. HeoOxoaumslil mpU3HAK 3KkcTpeMyMa. JloctaTouHble IpU3HaKu Cylie-
CTBOBaHMsI SKCTPEMYMaA.

Beimykinocts pyHkuuu. Touku neperu6a. JlocraTouHble yCIOBHS BBITYKIOCTH (DYHKLIUU.
Cxema noctpoenus rpagukoB GyHKIHA OHON IEPEMEHHOM.

ITonsatue nepoobpaznoii. Heonpenenenusiit unterpan. CBoiCTBa HEONpPEIEICHHOTO UHTe-
rpaia. @opMyJibl U IIpaBUJIa UHTETPUPOBAHUSL.

Mertoab!l uHTErpupoBaHus. IHTerpupoBaHue TPUrOHOMETPUYECKUX (PYHKIHUI.

3asaya 0 BBIUMCIICHUH IIJIOLIAAN KPUBOIMHEWHOH Tpanenuu. OnpeneaeHue onpeeIeHHOro
MHTErpaja u ero reoMeTpu4ecKuil CMbICII.

['eomeTprueckue NpuIoKeHus ONpeAeeHHOro HHTerpaia. Beruncnenue miomaaen mnioc-
KUX Guryp, o0bemMoB Ten BpaiieHus. HecoOcTBeHHbIE HHTETpaIb.

Juddepenunansapie ypaBHeHHs TepBoro nopsaka. OOmiee M 4acTHOE pelIeHus. 3anava
Komu. Pemenne nuHeiHbIX U OAHOPOAHBIX AU depeHIHaTbHbIX YPaBHEHUIH NEpBOro Io-
psaKa.

JIuneitnsle nu¢depeHmanbHble ypaBHEHUS BTOPOro nopsjaka. 3aaada Komm.

IIpumepHbIe TecTOBbIC 3aJaHUsA (TEKYIINH KOHTPOJIb)

O0pasen TecToBOro 3a1aHus K pasaenay «J/JIuHeiinas aaredpay»

-2 3 2 -1 .
Hano 4= . 1,B: 3 1 . Torna B —3ApagHo...

-2 3 2 -1 0 1
Haunbl matpunbl 4 = | { , B= 3 1 , C= ) ,D:(3 —1),F= i . YcraHo-

BHUTE COOTBETCTBUE MeXx Ay npoussenennem marpuil 1)AB; 2) BF; 3) CD; 4) FA u ux pe-
3yJIbTaTOM

1 -2 3 0 0 5 5
a)(4];b)(1 _J;c) (6 _2j;d) (_1 —2} €) HE BBITIOJHUMO.

-2 -1 -3

3. Beruncauts onpenenurens | 1 0 O0f..

3 -4 2

4. PemnTh cucTeMy JINHEWHBIX ypaBHEHUN MeToa0M Kpamepa, MaTpU4HBIM METOJIOM U METOJIOM

I'aycca

2x, +x,+3x, =9,

3x,+2x, +2x, =7.
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9]

N

. Jns Mmatpurisi ( {

-2 3
. oOpaTHas UMeeT BH] ...

O0pasen TecTOBOIO 3a1aHUA K pa3neiay «BexkTopHas anredopa»

Koopxuuats! Bektopa 4B +a npu AG=5D), BG;-84)y a=(-10:2) PaBHBEI. ..

A(=3-12), B(-L0;1), C(0;2;3)

IIpoekuus Bektopa 4B na 2BC npu paBHa

[Tpu kakom 3HaueHuu k Bexktopwl a = (1;2;k) u b =(4;-2;—1) OyayT neprneHIUKYISIPHbI?
Ecnu nanbel BekTopa - 3lp —}')— 2): u })J =(1;2;—1) . To kOOpAMHATHI BEKTOPHOT'O TIPOU3BE-

w w
JICHUS (25 +b)xb paBHBI:
OObeM napajuienienuIea, IOCTPOSHHOTO Ha BEKTOPax

a=20 —j+2k,b=1+2j—2k,c=37 —6] +2k pasen...
OO0pa3sen TeCTOBOro 3aJaHNs K pa3iesy «KAHAJIUTHYECKAS TeOMeTPHUs»

YrnoBoit ko3 uIHeHT npsmMoi, nepneHauKysipaon —4x—y—3=0 paseH...

YpaBHeHUEe MPsIMOH, POXOASIIEH Yyepe3 TOUKU A2Z3) y BELO) yyeer BU]...
CocTaBuTh ypaBHEHHE NPSAMOM, Ipoxosiiei uepes Touky M (-1;4) nepneHauKyIsspHO Ops-
moit 7x—6y+2=0.

Y CcTaHOBUTE COOTBETCTBUE MEXK/ly YPAaBHEHUSMHU U JIMHUSMH, KOTOPbIE 3aJIal0T 3TH YpaBHe-

HUA
2 2 2

2 2
x__y_zl x_+y_:1 X_+X:1
ns> 7 ) NI ;3 S 7
0) OKPYKHOCTB; 3) 3JUIMIIC; T) rumepOona; 1) nmapaboina.
. 2, .2
Haiitu paguyc okpyxksoctd X~ + )V~ +10y+16x—11=0.

O0pasen TecToBOro 3agaHus K pasneiay «Havana MaTtemaTu4eckoro anaamnsa,
(pyuxuun ognoit nepemennoi (®OII), npenes, HenpepbIBHOCTH, IPOU3BOIHAN»

Jlana gyHkuus y =+/x> +x—6+5. Toraa ee 061acTbIO 3HAYECHUIA ABJIAETCA MHOXKECTBO. . .
1

(x—35)x+3)7

2x 3x

. e
HpI/I HCITIOJIB30BAaHUHN HpaBI/IJla .HOHI/ITaHH llml—M paBCH e
x—>0 —e

Yucnno Touek paspbiBa QyHKIUMH y = BHO. ..

_ 3x
4. Haiitu npousoauyto ¢pyHkuun Y =€ arctg 2x

y y x°
YrnoBo# ko uimeHT KacareabHOl K rpaduky GyHKIUA y = 3 x+1 B TOUKE X, =3

paBeH ...
4

VkaxxuTe AJIUHY UHTEpBaja BBITYKJIOCTH BBEpX rpaduka QyHKUuu y = % +2x° —9x” —1.

Oo0pa3sen TecToBoro 3aganus k pasaeiny «AarerpajgbHoe ucuucienue @OID»

x+5
x+2

MHOeCTBO MepBOOOpa3HBIX PYHKIMUA [ (x) = MMeEET BU ...

Haiitu j sin® x cosxdx.

[Lioma e 067acTH, OrPaHIIECHHON JUHUAMA Y =5— x>, y =1 paBHa...
5 Yy
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1
4. Beluuciure: '[xe’zxdx
0

5. HecoOcTBeHHBI UHTETpAT I (x—2)_4 dx paBeH ...
3

O0pasen TecTOBOIo 3aJaHus K pas3aeiy «O0bIKHOBeHHbIe 1M PepeHnaTIbHbIe
YPaBHEHMD)

1. HaiimuTe obmee pemenue nupdepeHIMaTbHOr0 YpaBHEHUS: X~ )'= (1 —x)y

2. Ecmm y(x) — pemienue ypaBHeHUs y'= y— ,YIOBJIETBOpsItoIIee ycinoBuio )(2) =3, Toraa
X

y(1) paBHoO ...
3. O6ummMm perenneM audhepeHInanTbHOro ypaBHeHus ) '— 3x? y= )Cex3 aBsercs QyHK-

nuy4...
4. 3amano muddepeniuansHoe ypasaenue y'+4)'-3y = 0. Toraa cooTBeTCTBYIOIIEE €My Xa-

PaKTePUCTHYECKOE YPABHEHHE HMEET BUJI
5. YacTHOMY peUIeHHIO TUHEHHOTO HEOAHOPOAHOTO MU(PepeHIINaTHHOTO YpaBHEHUS
y'"'=5y'+6y = x+1 mo Buay ero npaBoil 4acTu COOTBETCTBYET (QYHKIIHUA. . .

Ipumep 3axanuii no pasaeamMm u3 JOMAMIHUX KOHTPOJIbHBIX PadoT AJs 00y4aro-
muxcsa 30 (Tekyummii KOHTPOJIb)

Pa3znen 1 «J/Iuneiinas anredopa»

1.1. Tansl MaTpHLIbI 30 u 3 -1 . Haiitu matpuny C=B+A4" .

2 -1
(5 —1 2] B=|-3 4
A=
1.2. Jlano 01 -3 , 1 . Haiitu matpuiy A-B.
1 2 3
-2 1 4
0 -1

1.3. BeIunCINUTE ONpeAennuTeNb .
2x, —4x, +3x; =1,
X, —2x, +4x; =3,

1.4. PemmTh CHCTEMY ypaBHEHUM 30 =X, +5%; = 2.
Paznen 2. BekTopHasi aareopa

2.1. HaiiTu KOOpAMHATBI BEKTOPA AB w ero JUIMHY, €CIIU A(=3-21), B (4; —6; 2)'

a=(-1;3;-1) -3¢ B(2-3-1)C(2-30)

’ 1

a

L L

. Haittu Bextop 24 — b,

_J2 |pl=3

b
U yroJ

2.2. JlaHBI BEKTOPBI

L 1

2.3. Haiitu ckaisipHOe npousBeeHue BeKTopoB ¢ u b , €CIIU

o
MCKIAY HUMHU 45 .
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a=i+2j—k 37:(1;3;—1)'

a=i+2j—k b=i—4j+2k

2.4. HailTu KOCHHYC yrIJia MEXIy BEKTOpaMH

2.5. HaiiTu BeKTOpHOE NPOU3BEIECHUE BEKTOPOB

1 1 1 1 1 1
o o o a = 2[ + i =7
2.6. HaliTn 00b€M nmupaMu/Ibl, MOCTPOCHHON Ha BEKTOpax J , b=i+2k,
1 1 1 1

c=i—3j+k.

Pazngen 3. AHasIMTHYeCKASA TeOMETPUs
3.1. Haiitu ypaBHenue menuansl CD tpeyronpHuka ABC, ecinu BepIIMHBI UMEIOT KOOPAUHATHI:

A(-6; -3), B(10; -1), C(11; -5).

3.2. HaiiTu ypaBHEHHE NPSMOU, TPOXOAsIIeh yepe3 Touky A(-6; -3), MEePIECHANKYIISIPHO
npsimoit 6x -3y +1 =0.

3.3. Yka3aTh ypaBHEHHE OKPY>KHOCTH, KOTOpast MpoxoauT yepe3 Touky A(11;8)

¢ uentpom B Touke C(-1;3).

x> +10x+ )" +6y =2,

3.4. Haittu panuyc oOKpy>KHOCTH

Paznen 4. Hauana maTematnyeckoro ananusa, pynkiuu ongnoi nepemennoi (OOII), npenen,
HEMPEepPBIBHOCTH, MPOU3BOIHAS
Haittu npenensi:

ox?—=2x+1 o Wx+12—-V4—x
a). lIim—m—m—m— 6) lim

x-12x2 —x—1 x->-4 x2+4+2x—8
- 10x —7 -r 1 — cos8x
B). T). B

Seh 3x*+2x3+1 90 x * sin4x

Haiiti mpon3BoIHbIE CIEAYIONTUX PYHKITUHA:

a)' y e 3-\/x4' + 5x2 6). y — 1_tg‘x

1+tgx
B). y = sin35x - x ). | y=e?tctox
A)- y = arctg2x +i ©). | y =In(cosx)
Hccnenoarh GYHKIUK M TIOCTPOUTH WX TPAPUKH:
Y y=x3+x2—-8x+7 o il
Y= x+3

Paznen 5. UnTerpanbHoe ucuncinenue OOIL
Haiitu Heomnpeaen€HHbIE HHTErPAIbI:

a). [(6x — 2)dx 0). j dx
3—4x
B). i xdx ). | fsin2x - cos6xdx
cos 4x
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2. Beruncnauts miomaas GUrypel, OrpaHMuCHHON JIMHUSIMU:
y2=x+1, x=0
Paznen 6. OObikHOBEeHHBIC AU DepeHIInabHBIE YPAaBHCHHS
Penmmte nudepennmanbupie ypaBHEHUS:

a). Vy2+1=xyy

0). . 3y 4
Y x+1_(x+1)

7.4. Coomeemcmeue 0annbHOU WIKAIbL OUECHOK U YPOGHEI CHOPMUPOBAHHBIX
KomnemeHyuil

YpoBeHb chopMupo-
BaHHBIX KOMIIETCHIIUI

OreHka

Ilosscaenus

Bricokwnit

«5»
(oTnuHO)

Teoperuueckoe comepikaHue Kypca OCBOEHO IOJIHO-
CTbIO, KOMMETECHIMH C(HOPMHUPOBAHBI, BCE TpENIy-
CMOTpPEHHBIE MPOrpaMMoii 00y4YeHus1 ydeOHbIe 3a/1a-
HUSI BBITIOJIHEHBI

Cpenuuit

«4y
(xoporto)

Teopetuueckoe coaepikaHue Kypca OCBOEHO IOJIHO-
CTBIO, KOMIETCHIMH C(HOPMHUPOBAHBI, BCE TNPEIy-
CMOTpEHHBIE TPOTPAMMOIl 00ydeHHs yueOHbIe 3a/1a-
HU BBIITOJIHEHBI C HE3HAYNTCIIbHBIMU 3aMC€YaHUsIMN

Y 10BIETBOPUTENBHBIN

«3»
(YIOBJICTBOPUTEIILHO)

Teoperuueckoe CcoJepKaHUEe Kypca OCBOCHO 4Ya-
CTHYHO, KOMIETEHINH CcHOPMHUPOBAHBI, OOJBIINH-
CTBO TPEIyCMOTPEHHBIX MPOrPaMMOW OOy4YeHHUs
y4eOHBIX 3aJlaHUil BBIMOJIHEHO, B HUX HMEIOTCS
OIITHOKH

HeynosnerBopureis-
HBIN

«2»
(He y1oBIEeTBOPH-
TEJIHHO)

Teoperuueckoe cojiepKanre Kypca He OCBOSHO, KOM-
NETeHINH He c(OPMHUPOBAHBI, OOIBIIMHCTBO TPEaY-
CMOTpPEHHBIX MPOrpaMMOl 00y4YeHHs1 Y4eOHbIX 3a/a-
HUH MO0 HE BBIMIONHEHBI, MO0 COJEpKAT TrpyOble
OINMOKM; JIOTIOJIHUTENIbHAS CAMOCTOATENIbHAs paboTa
HaJl MaTepualioM He MpUBeNa K KakoMy-Ti00 3HauH-
TEJIbHOMY TOBBILICHUIO Ka4eCTBa BBIIIOJHEHUS y4e0-
HBIX 3aJaHuM

8.Meroanueckne ykazaHus ISl CAMOCTOSITEJIbLHOW PadoThl 00y4aro-

IHINXCH

CamocrosiTenbHasi paboTa CrOCOOCTBYET 3aKPEIJICHUIO HABBIKOB pabOTHI C

y4eOHOM 1 Hay4YHOM JINTEPATypPOil, OCMBICICHUIO U 3aKPETUICHUIO TEOPETUYECKOTO

Martepuajia 10 YMEHHMIO apryMEHTHPOBAHO HCIIOJIb30BaTh MaTEMaTHUYECKUE

MCTOJbI AJI pCIICHUS IMMOCTABJIICHHBIX 3a1a4.

CamocrosiTenbHasi paboTa BBIMIOJIHSIETCS BO BHEAYJUTOPHOE (ayIUTOPHOE)

BpPCM:I 110 3aIaHUIO U TIPU METOAUYCCKOM PYKOBOACTBC IIPCII0AaBaTCIisA, HO 0e3 ero

HCTIOCPCACTBCHHOI'O y4acTusd (HpI/I YaCTUYHOM HCIIOCPCACTBECHHOM Y4YaCTHH

MIPETOIaBaTEeNsl, OCTABIISIONIEM BEIYIIYIO POJIb B KOHTPOJIE 32 paboTO# CTYACHTOB

Y MarucTpaHTOB).




CamocrosiTenbHas pabota 0akalaBpOB B By3€ SIBJISIETCS BaKHBIM BUJOM UX
yueOHOW W HayyHOW JestenbHOCTH. (CamocTosTenbHass paboTa urpaer
3HAYUTENbHYIO POJIb B PEHTHHIOBOM TexHOJOruu oOydeHus. ['ocyaapcTBEeHHBIM
CTaHJApPTOM MpeaycMarpuBaeTcs, Kak mpaBuio, 50% wyacoB wu3 oOuen
TPYJIOEMKOCTHU JUCIMILIMHBI HA CAMOCTOSITENIbHYI0 paboTy OakaaBpoB. B cBs3M ¢
ATUM, 00yuYeHHE B BY3€ BKJIIOYACT B ce0s JiBe, MPAKTUUYECKU OJIMHAKOBBIC IIO
o0beMy U B3aUMOBIMSHHIO YacTU — TIpoliecca oOOydeHHss M Ipoliecca
camooOyuenus. [loaTomy camoctosTensHas paboTa 10KHA cTaTh 3D PEeKTUBHON
U 1IeJICHAINPAaBJICHHOW pabOTOM CTY/IEHTOB.

Dopmbl camocmosmenvHou pabomai.

OCHOBHBIMH BUJaMU CaMOCTOATEIBHON padOThl 00YYarOUIUXCS SIBISIOTCSA:

3HAKOMCTBO W HM3YYEHHUE MATEPUANIOB  JICKIIMOHHBIX M TPAKTUYECKUX
3aHSATHH [ IOJITOTOBKU K ayJIUTOPHBIM 3aHATUSM (JICKIUSIM, JTa0OPaTOPHBIM U
MPAKTUYECKUM 3aHSTUSIM) U BBITIOJTHEHUE COOTBETCTBYIOIINX 3aJJaHUN;

U3ydeHHue yuyeOHOM M METOJMYECKOW JUTEpaTyphbl, MAaTE€pUaJIOB C
npuBJieYeHUEM 3J1eKTpoHHBIX cpeacTtB DUOC (MOODLE);

MTOATOTOBKA K TECTOBBIM 3aJJaHUSIM;

BBITIOJTHEHHUE KOHTPOJIBHOIO JIOMAIHEro 3ajanus ooydarouumucs M30;

HOJTrOTOBKA K 3a4€T, /9K3aMEHY.

CamocTOosTENbHOE BBINOJIHEHUE TECTOBBIX 3aJaHUl 1O BCEM paszieiaMm
JTUCIUTUTNHBL cpopmupoBanbl B (poHe onieHoUHBIX cpenctB (POC)

ConepxaHue TECTOB MO JUCLUMIUIMHE OPUEHTUPOBAHO HAa IOJATOTOBKY
oOydJaronmxcss M0 OCHOBHBIM BOINpPOCaM Kypca. YPOBEHb BBIIIOJHEHHS TecTa
MO3BOJISIET MPENOAABATENSIM CYAUTh O XOAE€ CaMOCTOSITENIbHOW palboThl
oOy4Jaronmxcsi B MEXKCECCHOHHBIM MMEpUOJ M O CTENEHU HX MOATOTOBKHU K
IK3aMeHy/3a4eTy.

JIaHHBIE TECTHI MOTYT UCIIOJIb30BaThCA:

oOy4JarommMMucs TMpU TMOATOTOBKE K 3aueTy, DJK3aMeHy B ¢dopme
CaMOINPOBEPKU 3HAHUM;

npernojaBarensiMd  JJIsi  TPOBEpPKM 3HAHUW B KayecTBe  (POpMBI
MPOMEKYTOUHOTO KOHTPOJISI HA JTA0OPATOPHBIX U JICKIIMOHHBIX 3aHATUSIX;

JUIS TIPOBEPKH OCTATOYHBIX 3HAHWN OOYYarONIUXCS, U3yYUBIIUX JaHHBIN
KypC.

Tecmogvle 3a0anusi paccyUTaHbl HA CaMOCTOATEIBHYIO paboTy 0e3
MCIIOJIb30BaHUs BCIIOMOTaTEIbHBIX MaTepUaioB. To €CTh MPU UX BHIIOJHEHUHU HE
CJIETyeT TOJB30BaThCs YUEOHOU U JPYTUMU BUJAMU JIUTEPATYPHI.

J1J1s1 BBIIOJIHEHUS TECTOBOTO 33/IaHUs, MPEXKIE BCETO, CIETyET BHUMATEIbHO
MPOYUTATh MOCTaBJICHHBIN Bompoc. [locine o3HaKOMJIEHHUS C BOIPOCOM CJEAYET
NPUCTYIATh K BRIOOPY MpeasiaraeMbIX BAPUAHTOB OTBETA.
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Ha BbimonHeHwe TecTa OTBOJAUTCA OrpaHuueHHOE BpeMs. OHO MOXKET
BApbUPOBATHCS B 3aBUCUMOCTU OT YPOBHSI TECTUPYEMBIX, CIOKHOCTH U 00beMa
TecTa.

BrimonHeHne uHOUBUOYaIbHOU KOHMPOIbHOU doMauiHel PadOTHI SIBISETCS
YacThl0 CaMOCTOATENbHOM paboTsl oOyuaromierocss M30 u mpemgycmarpuBaer
WHUBUYaJIbHYIO0 pab0Ty 00y4darommxcs ¢ yueOHOM, TEXHUYECKOM U CTIpaBOYHON
JUTEPATYPOU 10 COOTBETCTBYIOIIUM pazjieiam Kypca.

OOyuaroiyecs BBIOIHSIIOT 33/IaHUs 110 BapUaHTaM.

[IpenogaBatens kadeApbl OCYIIECTBISET TEKYIIEe PYKOBOJICTBO, KOTOPOE
BKJIFOYAET:  CUCTEMAaTHYECKWE  KOHCYJbTalMM  C  LENbI0  OKa3aHus
OpPraHU3allMOHHON U HAYyYHO-METOJUYECKOW MOMOIIU CTYJEHTY; KOHTPOJb HaJl
BBITIOJIHEHUEM pPabOThl B YCTAHOBJIEHHBIE CPOKH; MPOBEPKY COACpKaHUA U
o opMIICHUS 3aBEPILIEHHON pabOTHI.

Koumponvnas  oomawnsas — paboma  BBINOIHAETCS  O0YYarOIIUMCS
CaMOCTOATENILHO MW JOJDKHA OBITh TMpejCTaBieHa K TMPOBEpPKE 10 Haydaia
DK3aMEHAIIMOHHOMN CECCHMU.

OOyuaronuecsi, HE BBIMOJHUBIINE KOHTPOJBHBIC JOMAIIIHUE PabOThI, K
clade 3ayeTra, SK3aMeHa He Jomyckarorca. Pabora AomkHa OBITH aKKypaTHO
opopMieHa B IEYATHOM HWJIM NUCBMEHHOM BHJE, yJOOHA Il MPOBEPKU U
XpaHEeHUS.

9.1lepevyeHb MHPOPMANMOHHBIX TEXHOJIOTHI, HCIIOJIb3YEeMbIX IIPH
OCYILIECTBJICHHH 00Pa30BaTeIbHOI0 NMPOLecca Mo TUCHUIINHE

JUist ycremHoro OBJaJA€HHsS AMCHUIUIMHOM HCIONb3YIOTCA CIEAYIOIIHe
MH(OPMAIIMOHHBIE TEXHOJIOTUNA 00YUYEHUS:

 IlpakTHueckue 3aHATHS MO TUCUUIIMHE MPOBOJAATCS C UCIOIb30BAHUEM
mwiatdopmbel MOODLE, CripaBounoii ipaBoBoit cuctemsl «KoHcynbranT [1mocy.

[IpakTrueckue 3aHATHS MO AUCLUIUIMHE MPOBOASATCSA C MCHOJB30BAHHEM
OyMakKHBIX BapUaHTOB pa3/aTOYHOTO MaTepuana, a Takke HHPOPMAIMOHHBIX
MaTepHayoB, pa3MEIIEHHbIX Ha OQUIIMATIBHBIX CalTaX.

B mpouecce wu3yueHHs JUCHUIUIMHBI Y4YEOHBIMU IEJISIMU  SIBISIOTCS
NEPBUYHOE BOCHPUATHE y4eOHOH HHPOPMALUU O TEOPETUYECKUX OCHOBAaX U
OpuHIMNax padboTel ¢ JAOKyMeHTamu (IJIaHbl, OTYEThI), €€ YCBOCHHE,
3alIOMHHAHHUE, a TaKK€ CTPYKTypPHpPOBAaHUE IOJIYYEHHBIX 3HAHWW W DPA3BUTHE
UHTEIJICKTYaJIbHBIX YMEHMH, OpPUEHTHUPOBAHHBIX HA CHOCOOBI JESATENIbHOCTU
pPENpPOIYKTUBHOIO XapakTepa. [TocpencrBoM VCIIOJIB30BAHUS ITUX
WHTEJUIEKTYaJIbHBIX YMEHMM JIOCTUTAIOTCS y3HABaHUE paHee YCBOECHHOIO
Marepuansa B HOBBIX CHUTyallMsX, NpPUMEHEHHE aOCTPaKkTHOTO 3HAaHUA B
KOHKPETHBIX CUTYallUsIX.
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JIJist TOCTHKEHMSI 9TUX 1IEJICH UCTIONB3YIOTCS B OCHOBHOM TPAIUIIOHHBIC
WH()OPMATUBHO-PA3BUBAIOIINE TEXHOJIOTHH OOYYECHHS C YUYETOM Pa3JIMIHOTO CO-
YeTaHUsI aKTUBHBIX M WHTEPAKTUBHBIX (HOPM (CEMHUHAPOB-IUCITYTOB, PACUCTHBIX
pabor).

YHuBepcurer obecrieueH HeOOXOUMBIM KOMITJIEKTOM JIMIIEH3MOHHOTO IPO-
IpPaMMHOTO 0OeCTICUeHUSI:

— oneparmonHas cuctema Windows 7, License 49013351 YI'JITY Russia 2011-
09-06, OPEN 689759257Z7E1309. Cpok: 6eccpouHo;

- omnepauuoHHas cuctema Astra Linux Special Edition. Jlorosop
NePr000013979/0385/22-EI1-223-06 ot 01.07.2022. Cpok: 6eccpodHoO;

— naket npukiaaabix nporpamm Office Professional Plus 2010, License 49013351
YTJITY Russia 2011-09-06, OPEN 68975925Z7E1309. Cpok: 6eccpodHo;

— maker mnpukiaaHeix nporpamm P7-Oduc.lIpodeccronansueiif. Jorosop
NePr000013979/0385/22-EI1-223-06 ot 01.07.2022. Cpok: 6eccpodHo;

— antuBHpycHas nporpamma Kaspersky Endpoint Security nns Ousneca - Paciiu-
pennsiit JloroBop 0436/3K ot 20 centsiops 24 cpok aeiictBus 24.09.24- 13.10.26;
— onepaunoHHas cuctema Windows Server. KoHTpakT Ha yciayru 1no npeaocras-
JEHUIO JIMIIEH3WM Ha MpaBO HCIOJB30BaTh KOMIIBIOTEpHOE obOecrieueHre No
067/9A ot 07.12.2020 rona. Cpok 6eccpoyHo;

— cucteMa BuneokoHpepenticsszu [pypdbmu. Jorosop Ne 2576620-2 /0120/24-
EI1-223-03 ot 16 mapta 2024 r. C 17 mapta 2025 roga OyaeT npoajieHue.

— cucreMa ynpasienus ooyuenrnem LMS Moodle — nporpammHuoe o6ecniedeHue ¢
OTKPBITBIM KOJI0M, pacnpocTpansercs no auren3un GNU Public License (rus);

— Opay3ep Yandex (https://yandex.ru/promo/browser/) — mporpamMmMmHoe o0ecreue-
HUE PACTIPOCTPAHSIETCS 1O TPOCTOM (HEUCKIIOUUTENbHON) TnlieH3uu; Annekc 360
Tapud «OnTumManbHbIi 4711 00pa30BaHUAY;

— Kpoccruiar(popMeHHOE MPOorpaMMHOE 00ecrieyeHue AJi YIPaBIeHUs MIPOEKTaMH
OpenProj (https://openproj.ru.uptodown.com/windows), pacnpocTpaHsieTcsi Ha
yenoBusix aurieH3un Common Public Attribution License Version 1.0;

— mporpaMMHOe oOecrieueHue «Abris+» uisl co3manus 4YepTexend oTBoja Jieco-
ceku. [JoroBop Ne793/01/2022-J1/0369/22-EI1-223-06 ot 07.07.2022. Cpok: 6ec-
CPOYHO;

— Statistica Ultimate Fcfdemic for Windows 13 Russian. /loroBop Ne0380/20-223-
06 ot 30.11.2020. Cpok: 6eccpouHo;

— Kommieke KPEJIO «3EMJIEYCTPONCTBO U KAJIACTPBI». Jlorosop
No49/20/0066/20-223-06 ot 25.02.2020. Cpok: 6eccpoyHO;

- TPAH/J-Cwmera, Crynenr. HoroBop NeO3Ekr0632c¢/0237/22-EI1-223-06 ot
27.04.2022. Cpok: 6eccpoyHoO;

— nporpaMMHbIi komiuieke «JIupa 10». Jorosop Ne216/2020/0247/20-223-06 ot
09.07.2020. Cpoxk: 6eccpoUHoO;

— nporpammHoe obecnieuenue Agisoft Metashape. JforoBop Ne20-824MS/0362/20-
223-06 ot 10.11.2020. Cpoxk: 6eccpodHO;

— HOIT «Xumusa. Buptyanenas naboparopus. 3agaun. Tpenaxepsl. Tecte. Jo-
roBop Nel13/21/0183/21-223-03 ot 16.04.2021. Cpox: 6eccpodHo;
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— mardopma 1C: Ipeanpusitue 8. Jloroop Ne0164/3K ot 31.05.2021 r. Cpok
JelcTBUs: 0€CCPOYHO;

— cuctema ynpasienust fanabiMu Microsoft SQL Server. Kontpakrt Ha yciyru mo
IIPEIOCTABICHUIO TUIICH3UI Ha MTPABO HCIIOIb30BaTh KOMIIBIOTEPHOE 00ecIieueHrne
Ne 067/2A o1 07.12.2020 roma. Cpok GeccpodHO;

— UHTErpupOBaHHas cpea 1 pa3padotku Visual Studio. KontpakT Ha ycayru mmo
IIPEIOCTABICHUIO TUIICH3UI Ha MTPaBO HCIIOIb30BaTh KOMIIBIOTEPHOE 00ecIieueHrne
Ne 067/3A o1 07.12.2020 rona. Cpok 6eccpodHO;

— cUCTeMa yIOpaBJieHUS  peIsSIUMOHHBIMM  0Oazamu  gaHHBIX  MySQL
(https://www.mysql.com/) — mporpaMMHoOe o0ecTiedeHre ¢ OTKPHITHIM KOJIOM, pac-
npoctpansercs no auuen3suu GNU GPL 2 u nponpuerapHoi TULEH3UY;

— Apache HTTP-cepgep (httpd.apache.org) — mporpamMmmHoe obecrieueHue ¢ OTKphI-
TBIM KOJIOM, pacipocTpaHseTcs no auieH3uu Apache License;

— CKpUNITOBBIN s3bIK 0011ero HazHauenus PHP (php.net) — nporpammuoe obecrie-
YEHHUE C OTKPBITBIM HMCXOJIHBIM KOJOM, pacupocTpaHsercs no JjuueHznun PHP
License;

— cucrtema ynpaniieHus: KoHTeHToM WordPress (wordpress.org) — cBoOOAHO pac-
IIpOCTpaHseMasi CUCTEMA C OTKPBITHIM HCXOJHBIM KOJIOM, PACIIPOCTPAHSIETCS 10T
nunensueit GNU GPL;

— cucTeMa YIIPABJICHUSA 0azamu JTAHHBIX PostgreSQL
(https://www.postgresql.org/download/windows/) — nporpaMmmHoe obecrnieueHue ¢
OTKpBITBIM KojoM Open Source, pacmpocTpansieTcss mno nuneH3uu PostgreSQL
License;

— TUTIEPBU30P VMware ESXi
(https://my.vmware.com/en/web/vmware/evalcenter?p=free-esxi7) ¢ OTKPBITBIM
nporpaMmmMHbIM KojioM Open Source, pacnpoctpansiercs no juien3uu GNU Public
License;

— mnatdopma Eucalyptus (https://www.eucalyptus.cloud/) — mporpammnoe oGec-
MIEYCHUE C OTKPBITHIM UCXOIHBIM KOJIOM, PACIIPOCTPAHSIETCS TI0 CTaHAAPTHOM 00-
niectBeHHO uuen3uu GNU (GPL);

— cucTeMa OM3HEC-MOICIUPOBAHUS UMLetino
(http://www.umlet.com/umletino/umletino.html) — cBoGoaHO pacnpocTpansemoe
nporpamMmmHoe obecrnieueHue Open Source, pacnpocTtpansiercs mo jauieH3uu GNU
(GPL);

— npunoxenue Apache JMeter (jmeter.apache.org) — mporpaMmHoe o0ecriedeHue
C OTKPBITBIM MCXOJIHBIM KOJIOM, MpUMeHsieTcs corjiacHo uineH3un APACHE;

— Watir — 6ubimmoteka jyist uarepnperaropa Ruby (http://watir.com/) — mporpamm-
HOe 00ecreueHre ¢ OTKPBITHIM NCXOIHBIM KOJIOM JJIsl aBTOMAaTHU3aI|H TECTOB, Pac-
npoctpansercs 1o aunensnu MIT;

— IPOrpaMMHOE OOCCICUYCHHE JIJII aBTOMATH3AIMK TECTHPOBAHUS HACTOJBHBIX,
MOOMJIBHBIX U BeO-TpuiiokeHuid Sahi — nmporpaMMHOe 00ecriedeHre ¢ OTKPBIThIM
ucxoaHbeIM KogoM Open source, BoITTyIeH oA JuiieH3uet Apache License 2.0;

— UHTEpIIpEeTaTop s3blka nporpammupoBanus Python (www.python.org) — mpo-
IrpaMMHOE 00ECIIEYEHHE C OTKPBITHIM UCXOHBIM KOJIOM, pACIIPOCTPAHSETCS B CO-
OTBETCTBUH C JInnieH3noHHbIM corianienneM PSF u nuniensueit BSD;
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— TporpamMmHas cpeda s TOCTpoeHust dkcnepTHeix cuctem  Clips
(http://www clipsrules.net/Downloads.html) — ¢ OTKpBITBIM HCXOTHBIM KOIOM,
pacmpocTpaHsieTcsi CBOOOIHO;

— areHTHO-OPMEHTHPOBAHHBIN S3BIK MPOTPAMMHUPOBAHUS W WHTETPUPOBAHHAS
cpena pa3paboTKH NetLogo
(https://ccl.northwestern.edu/netlogo/download.shtml)

— IIpOrpaMMHOE OOeCTIeueHre ¢ OTKPHITHIM KojoM Open Source, pacmpocTpaHs-
€TCs 10 CTaHJAapTHOM oOmecTBeHHOM uieH3un GNU;

— TIporpaMMHasi cpeia pa3pabOTKH MyJIbTHATEHTHBIX CHCTEM U MPHIIOKEHUH Java
Agent Development Framework (JADE) (https://jade.tilab.com/) — mnatdopma c
OTKPBITBIM HCXOJIHBIM KOJIOM, pactpoctpansiercs no jauneHsuu GNU Lesser
General Public License (LGPL);

— Mpo()eCCUOHANIBHBIN MHCTPYMEHT J1Jisi paboThl ¢ BEKTOpHOM rpaduxoii Inkscape
(https://inkscape.org/ru/o-programye/) — mporpaMMHO€ 00ECIIEYEHUE C OTKPHITHIM
koznoM Open Source, pactipoctpansiercs no quuensuu GPL;

— penaktop nzobpaxenuit GIMP (http://www.progimp.ru/) — nporpaMmmHoe o0ec-
NeYeHnue C OTKPBITHIM KojoMm Open Source, pacmpoCTpaHSETCS IO JHUICH3UA
General Public License GNU;

—  TaKeT MPUKIAAHBIX  MaremaTudyeckux  mnporpamm  Scilab  6.1.0
(https://www .scilab.org/download/6.1.0) — cBoOoaHO pacmpocTpaHsemMoe Mpo-
rpaMMHOe oOecrieueHue, pacnpocrpansiercs no yunen3uu GNU General Public

License (GPL) v2.0;
— nporpamMmma TUISt AMYISAIUN paboThI ceTu NetEmul
(http://netemul.sourceforge.net/ruindex.html) — cBoGogHO pacmpocTpaHsieMoe

porpaMmmMHOe oOecrieueHne, pacnpocrpansiercs mno aunensuu GPL.

10.0nucanne MmaTepuaaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM 1151 OCYy-
IIEeCTBJICHUsS] 00Pa30BaTEJbLHOI0 NMPOLECCA MO AMCHMIIJINHE

Peanuzanus yueOHOro mporecca OCyiecTBISETCS B CIIEUATBHBIX YUEOHbBIX
ayIUTOPUSAX YHUBEPCUTETA JJIsI IPOBEIACHUS 3aHATUN JIEKIIMOHHOTO TUIIA, 3aHATUI
CEMHUHAPCKOTO THIA, TPYNIOBBIX U MHIWBUAYAJIBHBIX KOHCYJbTAIIUN, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTecTaluu. Bece ayuTopun yKOMITJIEKTOBAHBI CIie-
UAJIU3UPOBAHHON MeOEeNbl0 U TEXHUYECKMMH CpeACTBAMU OOy4eHHs, CIlyXKa-
UMY 71 TIpeJICTaBieHus y4eOHoil uHpopMauuu Oosbimioi ayautopuu. [lpu
HEOOXOMMMOCTA OOyYaromUMCs TIpeIaraloTcs HaO0Opbl JIEMOHCTPAIMOHHOTO
000pyI0BaHUS M Y4eOHO-HATIISTHBIX TTOCOOUH, 00ECIIeYNBAIOIINE TEMATHIECKUE
WJUTIOCTPALIHH.

CamocTosiTenbHass paboTa 00ydaroIUXCcsl BHIMOIHIETCS B CIIELUAIN3UPO-
BaHHOW ayIHUTOPHUH, KOTOpas o0OpyJoBaHa yuyeOHOU MeOenblo, KOMIbIOTEPHOU
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUCHHS K ceTn "MHTepHeT" n obecneueHuem
JIOCTyTa B AJIEKTPOHHYI0 HH(POpMaIMOHHO-00pazoBaTeabHyto cpeny YIJITY.

Ectp momemienue ansi XpaHeHHs W MPO(YUIAKTUYECKOTO OOCTY>KMBaHUS
y4eOHOTO 000PYI0BaHUA.
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TpeOoBaHusA K Ay IMTOPUAM

HaunmenoBanue crienuaibHBIX IIOMEILEHUN U 10-
MEIIEHUH IS CAMOCTOSITEIHHOM pabOThI

OcCHAILIEHHOCTD CIEMUATILHBIX [TOMELLE-
HUU U IOMELIEHUN IS CAMOCTOSTEIb-
HOM pabOoThI

[Tomermenue Ui TEKUUOHHBIX U IPAKTUYECKUX 3a-
HATUH, TPYNIIOBBIX U MHIUBUYaJIbHBIX KOHCYJIb-
TallUM, TEKYLIEH U IPOMEKYTOUYHOHN aTTECTALUH.

[lepenocHass MysnpTUMEqUHAS —yCTa-
HOBKa (ITPOEKTOP, IKPaH).
VYuebnas mebenb

[Tomemienue 1t 1a00pATOPHBIX 3aHATHIHA

Cromabl KOMIBIOTEPHBIE, CTYJbA. [lepco-
HaJIbHbIE KOMIIbIOTEpPHI. Brixong B UH-
TEpHET.

[Tomernenus 1u1si CaMOCTOSATEILHON pabOTHI

Croubl KOMIBIOTEPHBIE, CTYINbs. [lepco-
HaJIbHBIE KOMIbIOTEpPHl. Boixon B UH-
TEpHET.

[Tomenienue Uit XpaHEHUS U TPOYUITAKTUIECKOTO
o0cCITy>)KHBaHUS y4eOHOTO 000PYI0BaHUS

Cremnaxu. Pazgarounslii MaTepuail.
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