[lokyMeHT NoAnMCcaH NPOCTOi 3EKTPOHHOA NOANMCbIO

VigopmauvifiG amensue: MUHHCTEPCTBO HAYKY I BBICUIETO OBPA30BAHNS
: Kaprk ApgEip Netposis POCCUICKO ®EIEPALTN

& /001.2025 15:30:20 ® & &
VHMKATHE, B 11111 Kriou: ellepaliIbHOE TOCYJapCTBEHHOE OI0IKETHOE 00Pa30BATEIIEHOE

a39e282e90641dbfb797f1313debf95bcf6e16d5fea0957343639079f6%9§$eﬂue BBICIIETO 0OpasoBaHus

€HHBIH YHHBEPCHTET I'€OCHCTEM H TeXHOJIOTHH»

Ty~
WU

IIPOrPAMMA
151 IPOBEEHUS BCTYIUTEJIBHBIX HCIIBITAHU B CTYTHT
10 JUCIUTLINHE
WHKEHEPHASI MATEMATHKA

[peacenaTens NpeaMETHOM

9K3aMEHAITHOHHON KOMHCCHH ﬁ/
10 HHXEHEPHOH MaTeMaTHKE £z /O.B. I'puropeHko/

Vreepxaeno penrenneM YueHoro Cosera CI'YI'uT
pOTOKOM OT «I4» ansapa 2025 200a Ne 6/1




2

BeTynuTenpHOe MCIBITAHHE 110 MEKGHEPHOH MaTeMaTHKe HalpaBlIeHO Ha BHUBICHHE Y
aDHTYPHEHTOB, UMEIONIMX cpeiHee npodeccroHanpHoe o0pa3oBaHKe, YPOBHA Pa3sBHUTHA JIOTHYECKOTO
MEBINUIEHHS, &IFOPHTMHYECKOH KyJIbTYPHI, IIPOCTPaHCTBEHHOTO BOOODaXEHHA, MATEMATHIECKOIO
MBIILIEHHS H KOMIIETEHIIHH, IOATEEP/KIAIONINX CII0COGHOCTD abUTYPHEHTA IPHMEHSTh MATEMATHIECKHH
ammapar B Oyaymed mNpo(hecCHOHANBHON NeATeNbHOCTH, HEOOXOMMMEIX JIA IOIMYyYSHHS BBICLIETO
obpazosarus B CI'YI'uT no HanpaBneHHAM NOATOTOBKH M CIIELUUANBHOCTAM, BXOIAIAM B CIESXYIOLIHE
YKPYITHEHHBIE TPYIIILL crienuansHocTeil H nanpasnennit moarorosks: 05.00.00 Hayxu o 3emne, 09.00.00
HudopMaTuka ® BelgMcamTenbHas rtexauka 10.00.00 Hudopmanmonnas 6eszomacHocts, 12.00.00
DOTOHHKA, NMpHGOPOCTPOEHHE, ONTHYECKHE M OHOTEXHHYECKHE CHCTeMbl M TexHonoruy, 17.00.00
Opyxue H cucrems!l Boopyxkenus, 20.00.00 Texuochepnas Ge3omacHOCT: M HpHPONOODYCTPOHCTBO,
21.00.00 TIpuknamHas recnorus, TOpHOE A€o, HedrerasoBoe meno M reogesus, 27.00.00 Yopasnenne B
TEXHHYeCcKHX cucTeMmax, 38.00.00 3xonomuka, -

IIporpaMma BCTYIHTEIBHOTO WCIBITAHHS 10 HHIDKCHEDHOH M4TEM4THKE COCTaBlieHa B
COOTBETCTBHM ¢  HANpaBIeHHOCTHIO  (mpodmmeM)  oOpa3soBATENBHBEIX — MOPOrpaMM  CpelHero
MpOQeCCHOHANBHOTO 00pa3soBaHUs I10 CIELHATBHOCTAM, BXOHAWMM B YKPYNHCGHHEIC TIDYIIIBI
crienuansHoCTel ¥ HanpasieHn#t momrotosku: 05.00.00 Haykm o 3emue, 09.00.00 Mudopmaruka u
BeMHCITHTENbHAS Texuuka 10.00.00 HMudopmauuonunas OesonacHocts, 12.00.00 Porouuxa,
Ipu6OPOCTPOEHHE, ONTHYECKHE M GHOTEXHHUECKHe cheremsl M TexHonoruy, 20.00.00 TexnochepHas
GesomacHocTs M mpupoaoodycTpoiictso, 21.00.00 IIpuxnagnas reolorHs, rOpHOE IENO, HepTerasosoe
Jeno u reogesus, 27.00.00 Vipapnaenue B TEXHUYCCKHX cHcTemax, 38.00.00 JxoHOMHKA, POACTBCHHBIX
nporpamMmam axajnaspuara, Ha 00ydeHHe [0 KOTOPBIM OCYIIECTBIACTCS IPHEM.

IposepsieMBble 3J1eMEHThI COASPKRAHHS
1. Asnrebpa
1.1. Teopus npoleHTa
1.1.1. HaxoxkIOcHHe 4aCTH OT YHCA4, YHCTA [0 eT0 YaCTH
1.1.2. TIpOCTHIE H CIIOMKHBIE IIPOLIEHTEI.
1.2. OCHOBBI TPHTOHOMETPHH
1.2.1. CHHyC, KOCHHYC, TaHI'€HC, KOTaHT'€HC IIPOH3BONRHOI0 YIIa
1.2.2. PanuaHHasg Mepa yria
1.2.3. Cunyc, KOCHHYC, TAHTEHC ¥ KOTAHI'C€HC JHCIa
1.2.4. OCHOBHEIE TPHTOHOMETPHYECKHE TOXKAECTBA
1.2.5. Dopmyns! IpHBRENEHHA
1.2.6. CHHyC, KOCHHYC H TAHI€HC CYMMEI ¥ Pa3HOCTH JABYX YITIOB
1.2.7. Cunyc ¥ KOCHHYC JBOMHOTO yTia
1.3. YpaBHeHUA X HCPABEHCTBA
1.3.1. KsanpaTHble ypaBHEHHA M HEPABCHCTBE
1.3.2. PauxouansHble YpaBHEHUS W HEPABEHCTBA, METO/l HHTEPBAIOB
1.3.3, HppanuoHanbHBIE ypaBHEHHA H HEPABEHCTBA
1.3.4. TpHroHOMETPHUECKHE YPABHEHNS H HEPaBCHCTBA
1.3.5. lloxazarensHele ypaBHEHMI H HEPaBeHCTBA
1.3.6. Jlorapudmmdeckye ypaBHEHHS K HEPABEHCTBA
1.3.7. PaBHOCHIBLHOCTH YpaBHEHUH, CUCTEM ypaBHEHHMH H HEPABCHCTB
1.3.8. IIpocreiitse CHCTEMB] YPABHEHHH H HEPABEHCTB ¢ JBYMS HEH3BECTHBIMH
1.3.9. OcHOBHBlE NpPHEMBI peINeHMs CHCTEM YPABHEHMH: II0/ICTAHOBKZ, anredpangecKoe
CIIOJKEGHHE, BBEICHNE HOBBIX IIEPEMEHHBIX
1.3.10. Mcmons3osauue cBOMCTB U rpaduKoB QYHKIMI IpH PEIICHAM YPABHEHHH H HEPABEHCTE
1.3.11. HzobpaskeHne Ha KOODAMHATHOM IIJIOCKOCTH MHOMKECTBA penieHHi ypaBHEHHH |
HEPABEHCTB ¢ IIBYMS TIEPEMEHHEIMI H MX CHCTEM
1.3.12. YlpumeHeHHe MaTEMATHYSCKHX MCTOJOB JUIA PEINCHHS COINCPIKATCILHBIX TIPHKIaHEIX
3amad. MHTepIpeTamus pe3ylibTara, y9ET peabHEIX OrpaHmIeHMiH
1.4. Jlunefnas anredpa
1.4.1. Marpunel, JeHcTBHs ¢ MATPHLAMA. DIEMCHTaPHbIC npeobpaszosaHus MaTpHll. PelueHue
NPHKITAAHEIX 38184 ¢ IpUMeHeHneM MaTPHYHOTO annapara.
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Onpenenutenn. Csoiictsa onpenenureneil. BEIUHCIeHHE ONpeleiHTENeH BTOPOTO H

TPETLEET'O MOPAOKOB,

1.4.3,

CucrteMpl AWMHEHHBIX ypasHeHuil. PelneHne cucTeM NHHCHHBIX YPaBHCHHH METONOM

Kpamepa.
2. MareMaTHIecKHH aHATH3
2.1. Omnpepnenenne u rpaQuK QyHKLIHN

2.1.1.
2.1.2,
2.1.3.

Oyuxiprs, obnacts onpenenenys QyHKLUNH
MHOXecTBO 3HaYCHHH (YHKITH
Ipadux Gyuxuun. [TpumMepsl (yHKIHOHATBHEIX 3aBHCHMOCTER B PEANbHBIX NMPOLECCaX H

ABJICHHAX

2.1.4,

O6patnas (ysxuus. paduk obparHol QyHKIMM

2.2, DaeMeHTapHOoe HCCeN0BaHNe PYHKIMA

2.2.1.
2.2.2,
2.2.3.
2.2.4.
2.2.5.
2.2.6.

MoHoTORHOCT GyHKIFH. [[POMEKYTKE BO3PACTAHUA ¥ yOLIBAHIL
Y&rHOoCTs ¥ HEIETHOCTE HYHKUIHH

TepuoauaHocTs QYHKITHH

OrpaHudeHHOCTE (HYHKIHH

TouKkH 3KCTpeMyMa (JIOKAILHOTO MAKCHMyMa H MEHEMYMa) QYHKITHY
HauBonslee 1 HaMMEHbLISE 3HAYCHUSI QYHKIHH

2.3. OcHOBHBIC 3NICMCHTAPHEIE GYHKUMH

2.3.1.
23.2.
2.3.3.
234.
2.35.
2.3.6.
23.7.

Jluneitnas Qynxums, eé rpaduk

DYHKLM, OIHCHIBAIONIAS OBPATHYIO MPONOPIMOHAIIBHYO 3aBUCHMOCTR, € rpaduK
Keanparnunas ¢hysxuua, eé rpa@uk

Crenennas QYHKIMS ¢ HATYPATbHBIM I0KazaTeaeM, e€ rpaduk
TpuroHomeTpuaeckue GyHKIMY, HX rpaduKa

[MokazaTenpHas (PyHKIHS, €€ TpaUK

Jlorapudmuueckas GyHKIMA, e€ rpaQHK

2.4, Ilpoussonuad

24.1.
24.2.

TIoHATHE O IPOM3BOTHOMN QYHKIH, [€OMETPHYECKHH CMBICT IPOH3BOAHOM
I'eomerpuueckdii W (U3HYECKHiT CMEICI MPOM3BOAHOH, HAXOXICHHE CKOPOCTH

du3HIECKOro TIPOtEcca, 3aHaHHOr0 GOPMYIION HITH TPahHKOM

2.4.3.
244
2.4.5.
2.4.6.

VpapHeHne KacaTeIbHOM K rpadhuKy QyHKIIHH
[TpOH3BOIHEIE CYMMEI, Pa3HOCTH, IIPOH3BEAEHHI, TaCTHOTO
[IpoH3BOAHEIE OCHOBHBIX DIEMEHTAPHEIX GQYHKIMA
Bropas nmpouszsonHas u e€ GH3NIECKHH CMBICI, YCKOPEHHE

2.5. Hccaepopanve GyHKIHA

2.5.1.
252,

TIpuMeHeHHE IIPOM3BOAHOM K HCCIEIOBAHAIO GYHKIMH H ITOCTPOSHHUIO rpaduKoB
[IpuMepsl HMCIONB30BAHAA IPOM3BOAHOH JUIL HaxXOXACHHA HAWJIYYMCTO PCIICHUA B

IPHKJIAHEIX, B TOM YHCIE, (PU3HUECKHMX H TEXHUYECKHX 3a/adax
2.6. TlepBooOpasHas 1 MHTETPaI

2.6.1.
2.6.2.

TTepBoobpasHbie 3IeMEHTAPHBIX QYHKIIHI
[1piMepsl IpUMEHEHHS HHTErpaia IIpy pelieH H NPHKIaJHbIX 3781

3. AwnanuTH4yecKad reoMeTpusd
3.1. IlnanumeTpus

3.1.L
3.1.2.
3.1.3.
3.1.4.
3.1.5.
3.1.6.
3.1.7.

TpeyroneHuK

[TapannesnorpaMM, IPIMOYTOIBHHIK, poMb, KBajpatT

Tpanenus

OKpYXHOCTE H Kpyr

OKpYHOCTb, BIIMCAHHAS B TPEYTONBHHK, H OKPYKHOCTB, OIIHCAaHHAA OKOJIO TPEYTOIbHIKA
MsuoroyronpHHK. CyMMa yIJIOB BHITYKIOTG MHOTOYTOJIBHHKA

[IpaBuibHble MHOTOYTONBHHKH. BrHCaHHas OKPYXHOCTh H OIHUCAHHAA OKPYXHOCTR

MIPaBHIIEHOTO MHOTOYTOJNIbHUKA
3.2. KoopausaTsl U BEKTOPBI

3.2.1.
3.2.2.

JlexapTOBREI KOOPAHHATE! Ha INIOCKOCTH U B [IPOCTPANCTBE
dopMyna paccTOSHHA MEXKIY JBYMsI TOUKaMK



4, BnemeHThl KOMOMHATOPUKH, CTATHCTHKY K TEOPHH BEPOATHOCTEH
4.1. DmeMeHTH KOMOMHATOPHKM =~ ~ = = = = = == =
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3.2.3. Bektop, MOJAYJB BEKTOpa, PABEHCTBO BEKTOPOB; CIOXKEHHE BEKTOPOB M YMHOMKEHHE
BEKTOpA Ha YHCHO

3.2.4. KonnureapHsle BeKTOPEL. Pa3noxkenue BeKTOpa 10 OBYM HEKONIHHECAPHBIM BEKTOpaM

3.2.5. KommnanapHsie BeKTOPBL PasmoikeHue 1o TpéM HEKOMILIAHApHBIM BEKTOpaM

3.2.6. KoopmuHAaTEI BEKTOPA; CKAISIPHOE NPOU3BEICHHE BEKTOPOB; YOI MEXIY BEKTOPaMHA

3.2.7. Ilpamas Ha nnockocTy. TIoasApHEIe KOOpAUHATEL.

3.2.8. Kpueble BTOporo nopagka. Qxpysxuocts. Dmiunc. [TapaGona. unepboia.

3.2.9. IlpsMas ¥ IIOCKOCTE B [IPOCTPAaHCTRBE. B3aiMHOE PaCcIIONOXKEHHE IIOCKOCTEH H TIPAMEBIX B
[IPOCTPAHCTBE.

4.1.1. Tloodep&nHbIH M OHOBPEMEHHEIH BEIOOD
4.1.2. Dopmyisl qucna coueTaHdi ¥ nepecTaHoBok. bunom Herotona

4.2, OneMeHTH CTATHCTHKH

4.2.1. Tabnuuynoe u rpadHuecKoe NpeACTaBIeHHE JaHHEIX
4.2.2. UHCHOBBIE XapaKTEPHCTHKH PAJOB JAHHBIX

4.3. DneMeHTH TEOPHH BEPOSTHOCTEH

1.

4.3.1, BepostHOCTH CODBITHIA
4.3.2. TIpumepnl UCIHONTH30BAHHSA BEPOSTHOCTEH H CTATUCTHKHY IIPH PELICHHY IPHKIATHBIX 3331

TIposepsembie yMeHHs

VMeHUEe BRIIONHATE BEIYHCIIEHHS U Ipecodpa3oBaHus

1.1. BLIDONHATE apHPMETHYCCKHE ASHCTBHA, COUETad YCTHRIE M NMCHhMEHHBIE NPHEMEI; HAXOMHTH
SHAYUCHUS KOPHS HATYPAJBHOM CTENEHH, CTENEHH C PALMOHANBHEIM II0Ka3aTeNeM, orapudma

1.2. BBIMHCHATS 3HAYCHHSA WYMCIOBBIX H OYKBEHHBIX BBIDOXCHHH, OCYIIECTBIAA HeoOXommMbie
[IOJICTAHOBKH H IpeobpazoBaHus

1.3. TIpoBOIHMTE 1O M3BECTHHIM (POpMyIaM U IpaBHIaM NpeobpazoBaHus OYKBCHHBIX BbIDAKEHHH,
BKJTIOYAIONTHX CTENEHH, PAAHKANEL, JOrapH(ME! H TPHTOHOMETPHIECKHE (YHKIHA

1.4. YMeTh HAXOOHTh YACTh OT YHCJA, YHCIO MO €ro YacTH; YMETh IPHMEHATH NPOCTHIC M CIIOKHEIC
IPOILEHTHL.

‘YMeHHe peiath ypaBHelHs H HepaBeHCTBA

2.1. Pemars pauHOHANbHBIC, HPPAlHOHANBHBIE, IIOKA3ATCIBHBIC, TPHTOHOMETPHYECKHE U
NorapupMUYECKHE YPaBHEHHS, MX CHCTEMBI

2.2. PemaTh ypaBHEHHS, IPOCTEHILIHE CHCTEMBI YpaBHEHHMI!, HCIIONB3YA CBOMCTBE QYHKUHH W MX
rpauKOB; HCIIONB30BATS JIs IPHOIMKEHHOTO PenIeH A YPABHEHHH i HEPaBeHCTB rpaduieckii
MeTon

2.3. PemraTh palHOHAILHbIE, TOKA3aTEIBHbIE H JOrapH()MHUYECKHE HePaBeHCTBA, HX CHCTCMBI

2.4. BEINONHATL JeHCTBHA C MATPHUAME, YMETh BBIYHCAATE ONPEJCIHTENIH KBAJAPATHBIX MATPHIL
BTODOTO H TPETHETO TOPSAKOB, YMETh DPCINATh CHCTEMB! JIHHEHHBIX YPAaBHEHHI METOIOM
Kpamepa.

YMeHHe BEIIONHATS AeHCTBHA ¢ PyHKUMAMH

3.1. Ompenensrs 3HaucHHE (PYHKIMH [0 3HAYEHHMIO APTYMEHTA IPH Pa3iHyHBEIX CIOCO0aX 33/IaHHT
yHKIHY; omucHBaTs 110 rpadHKy NOBeAeHHe M cBoifcTBa (QYHKINMH, HaXOMWTH IIO rpaduKy
DyHKIHH HAaUGOTIbIIEE ¥ HAMMEHBIIICE SHAYSHHA; CTPOHTH TPahHKH HIYIEHHBIX QyHKIMH

3.2, BEIMHCIATH IPOH3BOAHEIE H EPBOOGPA3HEIE BIIEMEHTAPHBIX (DYHKIIHH

3.3. HMeccienoBaTs B OPOCTEHIIMX CIydasX QYHKIMM Ha MOHOTOHHOCTH, HaXOHHTh HanGonbmiee
HauMeHbIIIee 3HaYeHH DYHKIHK

VMeHHE BBIIOIHATE JEHCTBHA ¢ TeOMETPHYSCKHMH GUIrypaMi, KOOpAHHATAMH H BEKTOPaMU

4.1, PemaTh TUIAHHMETPHYECKHE 3ala¥y¥ Ha HAXOXICHHE TEOMCTPHYCCKHUX BEIIMTHH (e, YTIOB,
ITOIIAACH)

4.2. PemaTh NMpoCTEHIIHE CTCPEOMETPHUYESCKHC 3ala4H Ha HAXOIKACHHWE IeOMETPHHUCCKHMX BEIHHHH
(nnuH, yriaos, ruomaznei, oGbEMOBR); MCIONLE30BATh P PEINEHHM CTEPEOMETPHYCCKHX 3alad
IUIAHUMETPHYECKHE (HAKTHI M METO (bl AHATMTHIECKOH reOMETPHH



6.

4.3. Omnpenenars KOOPAUHATHl TOUKH; NPOBOJMTH ONECPAllHH Hal BEKTOPaMH, BRIMHCIATH IUIMHY H
KOODAHHATHI BEKTODa, YI'OJl MEXAY BEKTOPaMHU

VMeHHE CTPOHTD ¥ HCCIIEA0BATH IPOCTCHIINE MAaTEMATHYCCKHE MOACIIH

5.1. MozenupoBaTh peaibHbIE CUTYAIHUH Ha A3bIKE alrcOphl, COCTABIATE YPABHECHUA M HEPABEHCTBA
M0 YCIOBHIO 33/Iaud; HCCIEH0BATh TIOCTPOSHHBIE MONEIH ¢ HCIIONB30BAHHEM anilapaTa anrebpsl,
mughepeHIHaIbLHOT0 H HHTEIPATBHOT0 HCHHCIEHHA

5.2. Mogenuposars pealbHEIEe CHTYAIMH Ha A3BIKE [EOMETPHHU, HCCIEA0BATE HOCTpoeHHBIe MOIEIIH C
HCIIOJIL30BAHHEM I'eOMETPUYECKHX IOHATHH M TEopeM, ammapara MHHEeHHOR M BEKTOpPHOH
anreOpbl; pemIaTh IPAaKTHYECKUE 3a1aU1, CBA3AHHEIE C HAXOXKACHHEM FeOMETPHYECKHX BEIH'HH

5.3. TIIpoBOMTL [OKA3aTCIBHBIE DPACCYXKICHHMA IPH DElIeHHH 3afad, OICHHBATH JIOTHYCCKYIO
TIPaBHIIBHOCTE PACCYNIEHHHN, PACIIO3HABATE JIOTHUECKH HEKOPPEKTHEIE PACCY KACHAA

5.4, MozenupoBaTh pealbHbIE CHTYAIHH HA S35IKE TEOPUH BEPOSTHOCTEH M CTATHCTHKH, BEITHCIATE
BEPOATHOCTH COBBITHH, HCTIONE30BATE METObB] MATEMATHIECKOH CTATHCTHKH

VMEHHKE HCIONb30BaTh NPHOOPETCHHBIE 3HAHMA W HABBIKM B IIPAKTHYECKOH AEATENBHOCTH H

MIOBCEIHEBHON KU3HH

6.1. AHANH3UPOBaTh PEATbHbIE YNCIOBBIE JAHHBIC, HMH(GOPMALMIO CTATHCTHYECKOTO XapaKrepa;
OCYILIECTRIIATE PAKTHIESCKHE PAcUeTHl 10 (opMYyJIaM; MOJIB30BATECA OLIEHKOH M IPHKHAKOH IIpH
NPaKTHYECKUX pacuyerax

6.2. OmuChIBATE C MOMOIIBIO (GYHKUMI PA3NHYHEIE PEaIbHEIC 3aBHCHMOCTH MEKIY BEIHIHHAMH H
MHTCPIPETHPOBAT HX rpadHKH; M3BICKAT: MHQOPMAIMIO, IIPEACTABNCHHYIO B TabJiulax, Ha
auarpammax, rpagukax

6.3. Pemate npHKIAJHBIC 337auyd HA HAHOONbINME ¥ HAUMCHBIIME 3HAYCHHH, Ha HAXOXICHHE
CKOPOCTH H YCKOPEHHA (QH3HYECKHX [IPOLECCOB

KjiﬁT'éb'iiﬁ-h"u'éiin'éaﬁim pesybiaTe

11~ 15 Mosker 6bITH HpOHSBOJIBHOH



