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-

PaGoyas nporpamma  JHCUMDAHHBL  «Belcmas  matematikan s
oOyuaIoWKXCA N0 Hanpasienwio noarotoekn 44.03.04  [Mpodeccuonanshoe
oOyyenne (no otpacnam) (Mpodmis noarotosxn: IKOHOMHKE W YIpaBIeHne),
COCTABIEHA HA OCHOBAHMH DelepaibHOrD rocyIapCTBEHHOTO ODPAIOBATENLHOMD
CTAHAAPTA BLICWETD 0DPA3OBAHKA - DAKATABPHAT NO HANPABISHHID NOITOTORKH
44.03.04  llpodeccuonanshoe ofydenne (N0 OTPACHAM),  YTBEPRICHHOTO
npukasom Munmuctepersa obpazosanus W Hayku Poceuiickoi exepaunn ot 10
angapa 2018 r. No 8 (¢ wim, u pon.), [Nopaaka opramnsaisn M OCyILECTRICHHS
0OPATOBATELHON JIEATEIBHOCTH N0 OGPAIOBATENLHBIM NPOIPAMMAM BHICLIETO
obpasosaHMA  — nporpaMsam  Oakanaspuarta, NPOIPAMMAM  CHICHHATHTETA,
MPOTPAMMAM MATHCTPATYPBI, YTBEPKICHHOrD NpHKAIoM MUHHCTEPCTRA HAVEH K
BLICUere odpazosanna Poccniickoll ®enepauny ot 06 anpens 2021 r. Ne 245 (¢
HiM, H J0M.), B COOTBETCTBHH © YYeDHBIM NIZHOM, VTREPRISHHBIM YyueHbIM
copeToM PIBOY BO «/lonl™V» ang vabopa 2025 roaa.

PaspaboTunk:
JOUEHT Kafeaps HHEEHepHOH H
KOMILHITALHOHHOH NeIarorisy,

KAHL, TEX. HAVK jé(/  B.A. Tapacenxo

Paboyas nporpavsa yTBepkIEHA HA 3acelannn kadenpsl  MiTEeHepHoil

KOMIBIOTAUHOHHON Nearormky
lporokon or _07, 04 2025r. Na 9

Jasenviommii  wadenpoil a-p nea. wayk, - M.I'. Konsaa

npod. g
COUJIACOBAHO: =
A /
JuperTop vHCTHTYTA Neaarormku 'f:.‘-f; =" H.A. Kyapeiixo
16 . 04 2025r. P

YuelHO-METOANYCCKAN KOMHCCHS HHCTHTYTa NeJarorHkH.
lporokonor 15 . 04 2025r. Ne 5 |

[Npencenarens A/ B.A. Tapacenxo
Ll."'

PykoBoanTens ocHoBHOR

OOPAIORATENBHON NPOTPAMMEL,

J-p ned. Hayk, npod., 3as. kadenpoil HKIT y, M.I'. Konsza

27,04 2025+ et i
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1. MECTO JUCLUIIJIMHEI B CTPYKTYPE OBPA3OBATEJILHOM [TPOTPAMMEBI

1.1. TpeboBaHusl K TIpeJBapUTE/ILHON MMOATOTOBKEe 00YyUaroIIMXCsl, Mpe/IIecTBYIOIe U
COMYTCTBYIOLLIME NUCLIMIIMHBI, HA KOTOPBIX OCHOBBIBAETCS U3ydeHHWe JaHHOW. [l h3yueHus
JAHHOM y4eOHOM AWCIMIUTMHBI HeOOXOAUMbI 3HaHUS U yMeHwus, (opMupyemble MapasiebHO
UAYIIUMU JUCLUTUTMHAMU — VIH)KeHepHasi ¥ KOMIbioTepHas rpaduka, Pusmka.

1.2. JuctmIiivHbl, KypcoBble pabOThl W TIPAaKTHKH, AJIi KOTOPBIX OCBOEHWEe [aHHOM
JUCLIATITMHBI He0OXO0/IMMO KaK Tpe/IIIeCTBYOIIee:

Maremartrueckre MeTO/bI B IeJjaroruyeckKrMx MCC/aeZ0BaHUAX, TexHUueckasi MeXaHHKa,
KommbrotaliponHass nezarorvka, IIpou3BofCTBeHHas MpaKTHKa: Hay4YHO-UCC/Ie[0BaTe/bCKast
pabora, [Tpor3BoACTBeHHAsI TTPAKTUKA: TIPeJAUTIIIOMHas.

2. OIIMCAHUME JUCHUIIINHBI

2.1. O6mast xapakKTepuCTHKa

HaumeHoBaHuMe noKasarernst 3HaueHue I1oKas3aTesist

HasBanue obpa3oBaTenbHON POrPaMMBI 44.03.04 TlpodeccronanbHoe obyueHue (10
otrpacisim) (ITpoduns: OxpaHa Tpyza)

Tudp v Ha3BaHKe B COOTBETCTBUU C b1.5.M6.1 Beiciiasg MaTemMaTuka

yueOHBIM TJIaHOM

YacTh 0O6pa3oBaTeIbHOM MTPOrpamMMbl ba3oBas (0bs3aTenbHas) yacTb
ITpodeccroHanbHbIA MOAYJ/Tb

KoJ/inuecTBO 3aUeTHBIX eJUHUL] / BCEro YacoB 5,5/198

2.2. PacripezienieHye 4acoB 1o (hopMaM | TiepruofiaM 00yueHwst

OO011jee KOJIMYECTBO YaCOB
o
®opma g 5 CaMOCTOfI
> g JeKIU- | jabopa- | TpakTH- | -TeJTbHOM dopma
obyueHus 3 BCETro
s OHHBIX | TOPHBIX | YeCKMX | paboThI + KOHTPOJIst
KOHTPOJIb
Ounas 1 1 34 — 34 130 198 9K3aMeH
3aouHag 1 6 - 6 186 198 9K3aMeH

3. LEJU AUCLIUATIIVHEI

Llenb M3yyeHus AUCLIUIUIMHBI «Bbiciias MateMaTuKa» — (POpMUpOBaHUE U pa3BUTHE y
Oyaymux nezsaroros (MperiofiaBatesield 5JKOHOMUUYECKUX M yTIpaBIeHYeCKUX JUCIUIINH) 3HAHWH,
yMeHHH ¥ HaBbIKOB B 00/1aCTH BbICIIEH MaTeMaTUKH, CIOCOOHOCTM W TOTOBHOCTH K
5GGheKTUBHOMY ¢ pe3y/lbTaTUBHOMY peIIeHWI0 3ajau  Oyayied  mpodeccroHabHON
JiesiTeTbHOCTU C UCII0J/Ib30BaHUEeM MaTeMaTHUeCKUX MeTO/IOB.

OcCHOBHBIMU  3ajlauaMi, pelllaeMbIMU TIpM UW3yUEeHWH [AUCLUIUIMHBI, SIBJSIOTCS:
dbopMrpoBaHUe U pa3BUTHe 3HAHUM U YMeHUI B 00/1aCTU 37IeMEHTOB aHA/IMTHUECKOW TeOMeTpHH,
dopMHpoBaHHEe W pa3BUTHE 3HAHWM W YMEHUH B 00/IaCTH 3/IeMEHTOB BBICIIIEH a/reOphbl,
cdopmHpoBaHre U pa3BUTHE 3HAHUM U YMeHHM B 00/1aCTH 37IeMeHTOB MaTeMaTHUeCKOro aHasln3a.

CTyJeHT, yCHellHO OCBOMBIIWK [JaHHYH [JUCIMIUIMHY [O/DKeH OBbITh CriocobeH
NPaKTUYeCKU TIPUMEHSATbh MeTO/bl BBICIIel MaTeMaTWK{ TIpPU pelleHWd 3ajau B obsactu
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SKOHOMMUWKHU U YIIDABJ/IEHUS, d TAKXKE B KOHTEKCTE€ MATEMATUUYECKUX METOLOB B IeJarOorudyeCKkux
HCC/1eJO0BaHHUAX U MMPAKTHUKE

4. KOMIIETEHIINM OBYYAIOILIEI'OCA, ®OPMUVPYEMBIE B PE3YJIbTATE
OCBOEHMSA KOMITOHEHTA OBPA30BATEJIbHOU ITPOI'PAMMEBI,
NX UTHINKATOPLI U ITNTAHVUPYEMBIE PE3YJIBTATBI OB YUYEHNWA

4.1. KoMIieTeHL[1H.

YK-1. CnocobeH OCyIlIecTB/STh TIOUCK, KDUTUUECKU aHaMu3 U CUHTe3 MH(OopMaLuu,
NIPUMEHATb CUCTEMHBIN TIOJXO0J, [I/Is1 pelleHNs] TOCTaB/IeHHbIX 3a7a4.
4.2. VIHpUKaTOpbl KOMIIETEHLIUIA

YK-1.1 I[IpumeHsieT MeTO/[bI BLICIIIEH MaTeMaTHKU TIPY PeIlieHNH 3a/jau B 00/1aCTH OXPaHbI
TPyZa, a TAKKe B KOHTEKCTe MaTeMaTU4eCKUX MeTO/0B B IeJaroruyeckux UCCjaeOBaHUsIX U Ha
TIpaKTHKe.

4.3. Pe3ynbTarhl 00yueHUs

YK-1.1.1. B pe3ynbTaTe u3yuyeHus: yueOHOI AUCIUTUIMHBI CTY/IeHT /10/DKeH 3HaTh:
- CUCTeMbl KOOPAMHAT, CIIOCOObI pellieH s TPOCTeMNIINX 3a/jau aHaTUTHUeCKOM reOMeTpUH,
BEKTOPHYI0 anre0py, mpeobpa3oBaHue JeKapTOBBIX NPSIMOYTO/IbHBIX KOOP/IMHAT;

- TIOHATHE YpaBHeHHWs JIMHUM Ha TIJIOCKOCTH, TIOHSTUe YypaBHeHUs (ypaBHeHHUN)

TIOBEPXHOCTH U JIMHUU B TIPOCTPAHCTBE, JTMHeHbIe 00pa3bl aHATMTUUECKON reOMeTpH;
- IMHUM U TIOBEPXHOCTU BTOPOT'O TIOPSI/IKa;
- KOMIT/IEKCHBIE UHCJIa, anreOpy MHOTOUIEHOB, MAaTPHUILIbI U OTIPeZeTNTeH;
- CHUCTeMbI TMHeWHBIX anrebpanueckux ypaBHeHUM, TOUHbIe U MPUO/IKeHHbIE MeTO/bI
pelLleHs] TMHeHHbIX CUCTEM;
- YMCJIOBBIE T10C/Ie/I0BaTeTbHOCTU U (PYHKLIWH, TIpe/ieJibl ¥ HelPepbIBHOCTD;
- OCHOBBI A depeHIaTbHOr0 UCUHUCIEeHUS;
- HeorIpe/ie/IeHHbINA UHTeTpasl, ClIoco0bl UHTeTPUPOBAaHUS B 3/IeMeHTapHbIX (QYHKLIVSX;

- OCHOBHbIe TeOpeMbl O HerpepbIBHBIX U AU(depeHLpyeMbIX (DYHKLUAX, (GOPMYJIBI
Teiinopa u MaknopeHa;

- cnocobbl ucciefioBanusi rpadmka (GyHKIMKM U HAXOXK/JEHWs ee MaKCHMAlbHOTO M
MUHUMAa/IbHOTO 3HaUeHUi;

- orpe/ie/IeHHbI UHTerpa 1 ero MpuioKeHus;

- IpUOJIYKeHHbIe METO/Ibl BEIUMC/IEHUSI KOPHEeH YpaBHeHUH U oTipe/ie/IeHHbIX UHTeTpasioB,
YKC/I0BbIE Psifibl, (YHKLIMOHAIbHBIE 10C/IeJ0BaTe/IbHOCTH U PS/IbI;

- (hyHKIMH, 3aBUCSILHE OT HECKOJIbKUX IepeMeHHbIX, HesiBHbIe PYHKLUH;

- ZIBOMHBbIe W KpaTHbIe MHTETPajibl, HeCOOCTBeHHbIE MHTETPAsIbl, MHTETPasIbl, 3aBUCSIIHe
OT TlapamMeTpOB, Psifibl U UHTerpan Pypoe;

- KpVBOJIMHEMHble WHTerpasbl, IOBEPXHOCTHble HWHTErpajbl, 3/IeMeHTbl TeOpUM IO,
3/IeMeHTbI TeOPUU KPUBBIX U TIOBEPXHOCTEH;

- nmuddepeHLuanbHbIe YPaBHEHUs, CTIOCOObI TOYHOTO U TIPUO/IMPKEHHOTO PpeIleHUs
OOBbIKHOBeHHbIX v depeHLMa/bHBIX ~ ypaBHEHUWM W JIMHEMHBbIX  (KBa3W/IMHEMHBIX)
IQdepeHIManbHbIX YPaBHEHUI TEpBOro MOpsiIKa B UYACTHBIX MPOM3BOJHBIX — KaK MeETOZbI
OTBICKaHUS OOILMX pellleHUi, TaK U MeTO/IbI IT0JTyueHUsl pellieHUi HauabHbIX U KpaeBbIX 3a/jay.

YK-1.1.2. B pe3sysnbTare n3yueHust yueOHOM AUCLIUI/IMHBI CTY/I€HT JAOJDKEH YMETh:

- IPUMEHSITh MeTO/] KOOPAMHAT, pellaTh MPOCTelIre 3a/lau aHa/IMTUUeCKOol TeOMeTpUH,
OTIepUPOBATh BEKTOPAMH, BBITIOHSATH TIPe0Opa30BaHMs /1eKapTOBBIX MPSIMOYTO/IbHBIX KOOD/MHAT,
WCTI0/Tb30BaTh MOJspHbIe, IUIUHAPUUeCcKre U chepuueckre KOOpAUHATHI;
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- MO/Ie/TMPOBaTh OOBEKTHI, MPOLECCHl U SIBJIEHUS Pa3/MUHBIX MPEeAMETHBIX 00/1acTed,
VICTI0JTb3Y$1 ypaBHEHUs IMHUM Ha TJIOCKOCTH, YPaBHEHUsI TTIOBEPXHOCTEH 1 JIMHUI B TIPOCTPaHCTBe,
JIMHEeHbIe 00pa3sbl (TIPsIMbIe U TVIOCKOCTH);

- UCC/Ie/I0BaTh JIMHWY U TIOBEPXHOCTU BTOPOT'O TIOPSI/IKa;

- OTepUpOBaTh KOMITJIEKCHBIMU UMC/IaMU;

- BBITIOJIHATH pPa3/IO’KeHWe TIPAaBWIBHOW Ppal[MOHAbHOM Jpo0U € KOMITJIEKCHBIMU
Ko3(puieHTaMy B CyMMY TIPOCTEHIINX Ipobei;

- BBITIOJIHATH pa3/ioKeHWe ajareOpauvyeckoro MHOTOU/leHa C /IeHCTBUTETbHBIMU
K03 duieHTaMu B MPoU3Be/ieHre HeTIPUBOAUMBIX /1eHCTBUTE/IbHBIX MHOYKUTETIel;

- BBITIOJIHATD pa3/IOKeHHe TIPaBU/IbHOW palMoHa/IbHOW ApoOu C /1efCTBUTeTbHBIMU
K03(puieHTaMy B CyMMY TIPOCTeHIINX Apobeti ¢ JelCcTBUTe/IbHBIMU KO3 dHUI[HeHTaMuy;

- OmepyvpoBaTh MaTpWllaMH, HAaXOJWThb OIpe/enuTe/b KBaJpaTHOM MaTpULIbl, CTOUTH
MaTpHIy, 0OpaTHYIO IaHHOM (eC/T 3TO BO3MOXKHO);

- pelllaTh CUCTEMBI TMHEHHBIX anrebpanueckuxX ypaBHeHUH;

- WCC/ieoBaTh YMC/IOBBIE TIOCEI0BAaTENIbHOCTU U (PYHKLIUU, HAXOAWUTh UX TpeJesibl,
WCCiej0BaTh (PYHKLIMK Ha HETIPePbIBHOCT;

- HaxoJUTh MPOU3BOAHbLIe U AuddepeHIMasbl (KaK MepBOro, Tak M BBICIIMX TOPSIKOB)
GyHKLMI OJHOW [1eHiCTBUTE/NbHOM mepeMeHHOW, AuddepeHLIMpoBaTh (QYHKLUM, 3a/aHHbIE
rapaMeTpUYeCKH, UCI0/Tb30BaTh AurddepeHIranbl A1 TPUOIMKEHHbBIX BBIUMC/IEHUH;

- BBITIOJIHAITh HEOTpe/ieJieHHOe MHTerpupoBaHue B 3/1eMeHTapHbIX (QYHKLIUSIX (ec/iy 3To
BO3MOYKHO);

- HaXOUTh MpeJiesibl PYHKLWM, TT0JIb3ysICh TIpaBuioM Jlonurarns;

- pacKbIBaTh HeOIpe/[e/IeHHOCTH TUITHYHBIX BU/IOB,;

- pa3niaratb 3/1ieMeHTapHble QYHKIMU 110 popmysiam MaknopeHa u Teiinopa, MCIo/b30BaTh
3TU (HOPMYJIbI ISl aCUMIITOTUUECKUX OLIEHOK, BBIUMC/IEHUS TIPe/ie/ioB, BBIUMCIEHUs 3HaUeHU
371eMeHTapHbIX (QYHKLIWN;

- OCYIL[eCTB/ISATh UCCejoBaHue rpaduka GYHKIIMU U HaX0X/IeHre ee SKCTPEMYMOB;

- BBIYUCJISITD OTpe/ie/ieHHble MHTerpasibl;

- IPUMEHSITh UX [IJIsl HAXOXKeHUs IJTUH YT KPUBBIX, TI/IOIIa/lell KBaJIpUPyeMbIX TJIOCKUX
¢uryp, o6bemMOB LWIMH/POB, Te/l BpAllleHWsl, CTYTeHYaThIX TeJl, TJIOIIa[ell TOBepXHOCTel
Bpall[eHHs], MacC U LIEHTPOB TsHKECTU HEOZHOPO/HBIX CTEP)KHEH, paboT repeMeHHbIX CHIT;

- IpUOIKEHHO BBIUMC/IATH KOPHU YDaBHEHUH 1 OTIpe/e/IeHHbIe MHTeTPasIbl;

- MO/Ie/IMPOBaTh OOBEKTHI, TPOLECCH U SIBJIEHUS Pa3/IMYHbIX MPEeJAMETHBIX 00/1acTei,
WCI0J1b3ysl GyHKIMOHA/bHbIE TI0C/Ie0BaTeIbHOCTH, YNC/IOBbIe U (DYHKL[MOHAJIbHBIE PSI/Ib;

- orepupoBaTh (YHKIUSIMH, 3aBUCSIIAMU OT HECKOJbLKUX TepPeMeHHBIX, HesBHLIMU
byHKLUSIMUY;

- BBIUMCJIATD JIBOMHBIE U KPAaTHbIE UHTErPaibl, HECOOCTBEHHbIE UHTETPasibl;

- ONepupoBaTh UHTErpajaMH, 3aBUCSILMMH OT NTapaMeTpoB;

- UCII0/Ib30BaTh TPU pellleHny TTPaKTUUeCKUX 3ajiau psifibl U UHTerpabl Oyphe;

- BBIYUCJISITh KPUBOJIMHEHbIE UHTErpasibl, TOBEPXHOCTHbIE UHTETPaslbl;

- TIDUMEHSATh TPHU pellleHHH TPaKTUUeCKUX 3a/ilau 37IeMeHTbl TeOPUM TIOJIsl, 37IeMEHThI
TeOpHU KPUBBIX U MIOBEPXHOCTEN;

- TOYHO pemath OOBIKHOBeHHble AuddepeHIMa/bHbIe  ypaBHeHUs  (K/IacCOB,
MOAJAIIINXCA ~ WHTErPUPOBAaHUI0 B KBajpaTypax) W  JuHelHble (KBa3WIWHeWHbIe)
muddepeHIanbHble YpaBHEHUsI TIEPBOrO MOPSIKa — HAaXOAWUTh Kak OOIIMe pelleHus, Tak U
pellieHus1 HauabHbIX U KpaeBbIX 3a/ay;

- CTPOWTH TIPUOJIMDKEHHBbIE UYMC/IEHHBbIE peIleHHs] Haua/JbHbIX W KpaeBbIX 3ajau st
0OBLIKHOBEHHBIX AU hepeHINaTbHBIX YPaBHEHHUH.



KomnereHumn Nupukatopel Pe3ynbTaThl 00yueHust
YK-1. Criocoben YK-1.1 3Haet u YK-1.1.1. 3HaeT 37eMeHTbl aHAJTUTUYECKON
OCYLL|eCTBJISITh TIpUMeHsIeT MeTO/Ibl reoMeTpuH, BhICIIIel anrebpsl,

TOMCK, KPUTUUECKUI
aHa/Ii3 U CUHTEe3
vH(bopMaly,
MIPUMEHSITh
CHCTEeMHBIN TTOAXO0/
JI/1s1 pelleHus
MOCTaB/IeHHBIX
3ajau.

BBICIIIEN MaTeMaTHUKH -
3/1eMEeHThI
aHAJTUTUUeCKOM
reoMeTpHH, BhICIIeH
anrebpsl,
MaTeMaTHUyeCKOI'o
aHasv3a TMpu pelleHnu
3a/1au B 00/1aCcTH

MaTeMaTU4eCKOIo aHa/ln3a.

YK-1.1.2. YMeeT Ip¥MeHSTb METO/bI
BBICILIEN MaTeMaTHKK MPU pellieHuH 3a/jau B
obs1acTy 0XpaHsbl TPy/ja, a TakXKe B
KOHTEKCTe MaTeMaTUueCKuX MeTOZI0B B
reJlarornyeckux UCCaeJOBaHUsIX U Ha
MpaKkTHKe

OXpaHbl TPya, a
TakKe B KOHTEKCTe
MaTeMaTUueCKUx
METO/IOB B
reJiaroruyecKux
WCCeJOBaHUSIX U Ha
TIpaKTHKe.

5. IIPOTPAMMA JUCHUITJIMHEI

Ha3Baunue TemMsl

KpaTkoe cozpep>kaHue TeMbl (BONPOCHI TEMBI)

Tema 1. Cucremsl
KoopauHar. [TpocTeiiiive
3a/lauM aHaJTMTUYeCKOMN
reoMmeTpun. BekTopHast
anrebpa. ITpeobpa3oBaHue
JleKapTOBbIX
TIPSIMOYTO/TbHBIX KOOP/IUHAT

ekapTOBBI KOOPAWHATHI Ha MPSIMOM. []leKapTOBbI KOOP/JMHATHI
Ha TJIOCKOCTU U B pocTpaHCTBe. [ToHsiTHe BeKTopa. JIuHeliHbie
ornepaLyu HaJ, BekTopaMu. OripefiesieHre CKaJIsIpHOIO
TpOU3Be/IeHUs [IBYX BEKTOPOB. ['eomeTpuueckue u
anrebpariueckre CBOMCTBA CKa/ISIPHOTO TTPOU3Be/IeHMSsI.
[Tpeobpa3oBaHue [1eKapTOBBIX MPSIMOYTO/IbHBIX KOOP/IWHAT Ha
10CKOCTH. TTOHSITHE JIMHeMHBIX IPe0Opa30BaHUM MIOCKOCTH.

Tema 2. YpaBHeHHe JIUHUU
Ha IJIOCKOCTU. YpaBHeHUs
TIOBEPXHOCTH Y JIMHUM B
npoctpaHcTBe. JIuHelHbIe
obpa3sl

[TonsiTvie 06 ypaBHeHWH JIMHUH Ha IJIOCKOCTH.
[TapameTpuueckoe mpe/icTaB/ieHHe JTUHUW. Y paBHeHUe JIMHUY B
Pa3MUHBIX CUCTeMaxX KOopAuHart. [ToHATHe 00 ypaBHEHUH
MOBEPXHOCTH. Y PaBHEHUsI IMHUM B TIpocTpaHcTBe. Ob1riee
ypaBHeHHe TUIOCKOCTH B MPoCTpaHCTBe. HerosiHble ypaBHeHUS
M/I0CKOCTH KaHoHUUecKre ypaBHeHUs NPSIMOii B
rpoctpaHcTBe. [TapamMeTpuueckuie ypaBHeHHs TIPSIMO B
TPOCTPAHCTBe. Y CJIOBHE TepecedyeHust TpeX TI0CKOCTel B
O/IHOM U TOJILKO B OJJHOUM TOUKe. Y paBHeHUe TIJIOCKOCTH,
MPOXO/Isilliel uepe3 3a/laHHYO0 TIPSMYIO U TIepIIeHANKYIIPHON
3a/JaHHOM TIJIOCKOCTH. Y PaBHEHHMS MepreH/IuKY/spa,
OMYIIIeHHOTO U3 3a[JaHHOM TOUKHW Ha /IaHHYI0 TPSMYIO.
Haxoyk/ieHre pacCTOsIHUSI OT JaHHOM TOUKH JI0 TaHHOM MPSIMOU

Tema 3. JIu"auu u
TIOBEPXHOCTH BTOPOT'0
ropsifika

KaHoHMYecKue ypaBHEeHHSs! 3/UTUIICa, TUTePOOIIbI U Tapadosibl.
WccnenoBanue ¢hopmbl 3/UIICa, TUITEPO0JIbI U TapaboJibl TIo UX
KaHOHWUEeCKMM ypaBHeHUsM. [Ipeobpa3oBaHue
K03¢dHLMeHTOB ypaBHeHUsI TMHUU BTOPOr'O TIOpsi/ika Mpuy
repexo/ie K HOBOW [1eKapTOBOM cucTeMe KoopAuHar. [Tonarue
TOBEPXHOCTH BTOPOTO Mopsigka. [IpeobpazoBaHue

K03 pULIMeHTOB ypaBHEHHsI TIOBEPXHOCTH BTOPOT'0 MOPsiiKa




TIpU 1epexo/ie K HOBOM [1eKapTOBOM CUCTeMe KOOpJUHaT.
Krnaccudukariys 1ieHTpanbHbIX TIOBePXHOCTe BTOPOTro
nopsizika. Knaccrdukaiysi HeLjeHTpa/IbHbIX TOBEPXHOCTeN
BTOpOTo nopsizika. dmmuncous. ['unep6osonsl. [Tapabomonabl.

Tema 4. KomriyiekcHble
yncna. Anrebpa
MHOTI'O4/IEHOB. MaTpuLibl U
orpezeuTe

Kpatkue cBefieHUs1 0 KOMITJIEKCHBIX YncIax. Anrebpanueckue
MHorousieHel. KpatHele KOpHU MHOrousieHa. ITpusHak
KpaTHOCTH KOpHs. [IpUHLIUIT BbIZle/iIeHUs] KPAaTHBIX KOPHEM.
HaxoskzeHrie HAaMOOBILIETO OOIIETO JIeTUTEIS ABYX
MHOroueHoB (anroput™ EBknuza). [ToHsiTHe MaTpULbL.
OcHOBHBbIe OmepaLyy HajJ, MaTpyLiaMu U uX cBoicTBa. [loHsTHe
ornpezenuTesisi. BolpakeHue ornpesienuTeisi HEOCPeJCTBEHHO
yepes ero 1eMeHThl. [IoHsATHe TMHEMHOM 3aBUCHUMOCTH CTPOK
(cTo/16110B) MaTpHULIbI.

Tema 5. Cucremsl
MUHEeMHBIX anredpanyecKux
ypaBHEHUH

[oHsiTHe CHUCTeMBI IMHEWHBIX areOpanuecknx ypaBHEHHH U ee
pelieHusi. TouHble METO/bI OTBHICKAHUS PELLeHUH JIMHeMHOW
CUCTeMBbl: KBaJipaTHasi CUCTeMa JIMHeNHbIX YPaBHEHUU C
orpe/iesiuTesIeM OCHOBHOM MaTpULbl, OT/IMUHBIM OT HY/IS;
OTBHICKAHHE BCEX PeIIeHuH 0011el TMHeHHOW CUCTeMBI;
CBOMCTBA COBOKYMHOCTH pelleHUd 0JHOPOJAHON CUCTEMBI.
[TpubmkeHHBIE METObI PELlIeH s TMHEHHBIX CHCTEM.

Tema 6. UucjioBrlie
1oc/1eJ0BaTe/IbHOCTU U
dbynkuym. Ipegens u
HeTpepbIBHOCTh

YucoBble MoC/e10BaTeIbHOCTHU U OMepaLiiy HaJl HUMHU.
OrpaHuueHHbIe ¥ HeOrpaHUUYeHHbIe M0C/1e/J0BaTeTbHOCTH.
BeckoHeuHo Goibliie U 6@CKOHEYHO MaJjibie
rociefioBaTelbHOCTH. OCHOBHBIE CBOMCTBAa O@CKOHEUHO MaJsTbiX
nocsiefioBatrenbHoOcTel. [ToHsATHE CXOAALeICs
rnoces0BaTe/lbHOCTU. OCHOBHBIE CBOMCTBA CXOASIIUXCS
rocsiefioBatenbHoOCTel. [Ipeie/ibHbIN Mepexo/; B HepaBeHCTBaX.
[TepemenHast BenuurHa U QyHKIus. CriocoObl 3a/1aHUsS
dbynkuwmii. [TpocTeiiue cBoiicTBa GyHKUMN. [Tpenen GyHKImM.
ApudmeTrueckue ornepaiuu Haj, GyHKIUSMU, UMEIOIIUMHU
nipefesi. CpaBHeHWe OeCKOHEUHO MasbiX U 6eCKOHeUHO
Oonpimx GyHKIMHA. HenpepsiBHOCTE QyHKIMK.
ApudmeTrueckre ornepaluu HaJi HeNpepbIBHBIMU (PYHKLIMSIMH.

Tema 7. OCHOBBI
nvddepeHIanbHOTO
HCUUC/IeHUS

I[Npupatienre aprymenTa u QyHkLuu. PasHocTHas Gpopma
yCJIOBUsI HerpepbIBHOCTHU. OnipeziesieHre IPOU3BOJHOM.
['eomeTpuueckuii ¥ pU3MUeCKrii CMbIC/ Ipou3BoHOM. [IpaBas
Y nieBasi Iipou3Bo/iHbIe. [ToHsTHe TTPOU3BOAHON BEKTOPHOM
¢byskuyu. JuddepenippyeMocts ¢GyHKLIMY B ToUke. CBS3b
MeXxay auddepeHIMpyeMOCThIO0 U HeTIpepPbIBHOCTbIO (DYHKILIUU.
Ouddepenuyan pynxkumu. [TpaBuna auddepeHuipoBanus
CYMMBI, pa3HOCTH, POU3BeieHHs 1 yacTHoro. [IporsBozHas
CTereHHOW (YHKLIMU C 1|e/IOUMC/IeHHbIM T0Ka3aTeneM

Tema 8. HeoripezienieHHbIH
uHTerpan. ViHTerpupoBaHue
B 3JIeMeHTapHbIX (HYHKIUSX

[MousiThe repBoo6pa3Hoit GpyHKIuKU. HeorpejeeHHbIN
uHTerpaa. OCHOBHBIE CBOWCTBA HeOorpe/ie/IeHHOTO UHTerpasa.
TabnMila 0OCHOBHBIX HeoTpe/ie/ieHHbIX UHTerpasioB.
VHTerpupoBaHue MeTOZIOM 3aMeHbI TiepeMeHHON (MeTooM
TO/ICTAHOBKM). VIHTerprpoBaHue 10 YacTsM. VIHTerpupoBaHuie
paloHanbHOM poou. TToHsITHE 00 /UM THUECKUX
WHTerpaaax

Tema 9. OcHOBHBIE
TeopeMbl O HeNPephIBHBIX U

JuddepeHIMPYeMBbIX

HeobxoarMoe 1 IOCTaTOYHOE YCIOBHE CYIeCTBOBAHMUS
nipesiesia PyHKLMU B TouKe (KpuTepuii Koin). JIokanbHas
OrpaHUUEHHOCTh (DYHKI[MHU, UMelolllel TIpe/iesT B TOUKe.
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byHKIUSIX

Teopema 00 yCTOHUMBOCTH 3HaKa HEMPEPLIBHON (DYHKIUH.
Bo3pacranue u yobiBaHe (HDYHKIUY B TOUKe. JIOKaTbHBIMI
MaKCUMYM M JIOKa/IbHbIN MUHUMYM GYyHKIUU. Heobxomrumoe
yC/I0BHe 3KCTpeMyMa quddepeHIIMpyeMoit hyHKIIHN.

Tema 10. UccnenoBanue
rpadvika QyHKLUU U
Haxo’K/leHue ee
MaKCHUMaabHOTO U
MHHHMaJIbHOTO 3HaUeHUU

OTpICKaHMe y4aCTKOB MOHOTOHHOCTH (PyHKUMH. OTbICKaHHe
TOUYeK BO3MOXKHOI'0 3KCcTpemyMa. [lepsoe u BTopoe
Jl0CTaTOUHbIe YC/I0BHUS SKCTpeMyMa. PelieHue Borpoca o
Ha/IMYUY 5KCTpeMyMa (PYHKLIMH, HelIPepbIBHOMW, HO He
muddepeHipyemoii B faHHOH Touke. Ob1jast cxema
OTBICKaHHUS 3KCTpeMyMoB. Cxema ucciieioBaHus rpaduka
¢yHKMM. OTbICKaHMEe MaKCMMa/IbHOTO U MUHHUMAa/IbHOTO
3HaueHUM PyHKUMU. KpaeBoil 3KCTpEMYM.

Tema 11. OnpesiesieHHbIN
VHTerpas v ero
TIPUJIOXKEHUS

WuTerpanbHble cymmbl. THTerpupyemocts. [loHsATHe BepxHel
Y HWKHel cyMM. CBOMCTBa BePXHUX U HIDKHUX CyMM.
Heob6xouMoe 1 J0CTaTOYHOe YC/IOBUe UHTEerPUPYEMOCTH.
CBOICTBO paBHOMEPHO HelpepbIBHOCTH QyHKLMK. [ToHATHE
TJIOCKOM KpuBOi. [lapameTprueckoe 3a/iaHrie KPUBOM.
[TonaTHe IpOCTpPaHCTBEHHOU KpUBOU. IIoHATHE A/IMHBI fyTH
KpuBoii. [ToBepxHOCTH BpaiieHus. [IoHSTHe KBaipupyeMoCTH
MOBEPXHOCTH BpallleHus. JJocTaTouyHble YCI0BUS
KBa/IpUpPyeMOCTH TTOBEPXHOCTH BpalljeHusi. opmyna noijaau
NOBEPXHOCTH BpallleHus. Macca u LJeHTp TsDKeCTH
HEOJHOPOAHOTO cTepyKHsi. PaboTa rnepeMeHHOW CUJIBL.

Tema 12. TTpubmkeHHbIE
MeTO/bI BBIYUC/IEHHUS
KOpHel ypaBHeHW! 1
OIpe/ie/IeHHbIX UHTerpasos.
UucioBble psjbl.
DyHKIMOHa/IbHbIE
T10C/1eJ0BaTe/IbHOCTU U

pSIZIBI

[Tpub>KeHHBIE METO/IbI BHIUMCIEHUS] KOPHE ypaBHEHUH:
MEeTO/| «BUJIKW», MeTOJ, KacaTenbHbIX (MeTos HbloTOHA), MeTo[,
XOp/l, METO/] UTepalyii (TToc/ieloBaTe/TbHBIX TPUOIKEHNH).
[Tpubv>KeHHBbIe METO/IbI BHIUMCTIEHUS OTIpe/ie/ieHHbIX
HWHTEerpasioB: MeTOZ, MPSIMOYTOJIbHUKOB, MEeTO/, TParieLyi,
metoz rapabon (Metos CumricoHa). [ToHsTHe 6@CKOHEUHOTO
nipou3sBezieHrst. CXOAAIIMECs U pacxosiiuecss 6eCKOHeUHbIe
nipov3BefieHus1. [loHaTre QyHKI[MOHATBEHOU
10C/1e/]0BaTeIbHOCTY M (PYHKL[MOHANBLHOTO psiia. CX0AMMOCTh
(yHKI[MOHAIbHOW MOC/IeZloBaTe/IbHOCTH B TOUKE U Ha
MHO>KECTBe.

Tema 13. @yHKMH,
3aBUCALLIUE OT HECKOJIBKUX
riepeMeHHbIX. HesiBHbIE

byHKIIM

EBK/M/I0Ba TJIOCKOCTB U €BK/IW/0BO NPOCTPaHCTBO. [ToHsTHe
(GyHKUMY IBYX U TpeX NepeMeHHbIX. YacTHble IPOU3BO/HbIE
(bYHKLMM HECKOJIBKKX TlepeMeHHbIX. [ToHsATuHe

I depeHIMPYeMOCTH (PYHKLIMM HECKOBKUX TepeMeHHbIX.
[Tonsitne puddepenyana GyHKIUA HECKOJIBKUX ITepeMeHHbIX.
HOuddepenuipoBanue cnoxHoi GyHKLMU. [ToHsATHE HesIBHOU
¢byHkK. TeopeMa 0 CyIleCTBOBaHHU U

I depeHIMPYeMOCTH HesIBHOM (PyHKLMK. Bhiuncienue
YaCTHBIX MPOM3BO/HBIX HESIBHO 3alaHHOM (pyHKIMU. [ToHsATHE
3aBUCUMOCTH (QyHKIMI. [locTaToOuHOe yClIoBUe
He3aBUCUMOCTU. PYHKI[MOHA/IbHbIE MaTPULIbI U UX
nipuoxeHust. [IoHsITHe yCI0BHOTO 5KCTpeMyMa. MeTof
Heornpe/ielleHHbIX MHOXKUTesel Jlarpanxa.

Tema 14. [1BoiiHbIE U
KpaTHble UHTerpassbl.

OnpeziesieHye ABOWHOTO UHTETPasa /Ijisl MPSIMOYTOJ/IbHUKA.
CyliecTBOBaHHe JIBOMHOTO UHTETpasia /jisi MPSIMOYTOJIbHUKA.
Ormpe/iesieHre U CyIIieCTBOBaHKE IBOMHOTO MHTETPasa AJist
TPOM3BOJIbHOM 00/1acTH. [TOHSTHE COOCTBEHHOTO MHTErpaJia,
3aBuCsIIero ot napamerpa. CBOHCTBa HENPEPLIBHOCTH,
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WHTeTpUPYeMOCTU U A depeHMpyeMocT COOCTBEHHBIX
VHTerpasoB, 3aBUCSLMX OT lapameTpa.

Tema 15. HecobcTBeHHBIE
UHTerpasbl. VIHTerparisl,

3dBUCHALIHE OT ITdpaMeTPOB.

Psanpl v uHTerpassl ypose

[ToHsiTHE HeCOOCTBEHHOTO MHTETPajIa TIepBOro po/ia,
3aBHUCAILero oT napametpa. IloHsATHe paBHOMepHOU
CXOJIMOCTH HeCOOCTBEHHOTO MHTETPajIa, 3aBUCSAIIIEr0 OT
napametpa. O6pa3 Pypbe U ero MpocTeiirie CBOMCTBA.
YcnoBus pa3noxxuMocTy QyHKUMU B uHTerpan ®dypee. Ilpsamoe
1 obpaTHOe npeobpa3zoBanust Pypbe.

Tema 16. KpuBoJsiiHeliHbie
WHTerpa’sl.
[ToBepxXHOCTHBIE
WHTerpaJsbl. J/1IeMeHTbI
TEeOPUHU T0JIsl. DJIEMEHThI
TeOPUU KPUBBIX U

Onpe/ienieHrst KpUBOIMHEHMHBIX UHTETPA/IOB U UX (PU3UYECKUI
cmblIc/. CyljecTBOBaHWe KPUBOJIMHEHMHBIX MHTErpajoB U UX
CBeJleHHe K OIpeie/ieHHbIM uHTerpassam. ITonstue
TOBEePXHOCTU. PerysisipHas oOBepXHOCTh. 3a/laHue
MOBEPXHOCTH C MIOMOLLbIO BeKTOPHBIX (PyHKLIMU. KacarenbHas
IIJIOCKOCTh U HOpMaJib K NTOBePXHOCTU. OZHOCTOPOHHUE U

MOBepXHOCTeH JIByCTOPOHHKE MOBepXHOCTU. [ToHsATHe T/I01a i1 TIOBEPXHOCTH.
KBa/jpypyemMocCThb I71aJIKuX TOBEPXHOCTEA.

Tema 17. HuddepentyanbHble ypaBHEHUs U IPUBOJSILIME K HUM 3a/jauyl.

HOuddepenianbHble O6bikHOBeHHBIe AU depeHIaIbHbIe YPAaBHEHNS U YPaBHEHUsI

ypaBHeHUs B YaCTHBIX [TPOM3BO/HBIX. Y paBHEHHE C pa3Zessiiol{UMUCS

nepeMeHHbIMU. OIHOPO/IHOE ¥ HEOJTHOPOJHOE JIMHEeHOoe
ypaBHeHHe TiepBoro nopsijka. JInHeliHoe aquddepeHLaaIbHOe
ypaBHeHUe N-ro nopsiika. OCHOBHbIE CBOMCTBA JTMHEMHOTO
yPaBHEHUsI C IOCTOSTHHBIMU KO3 duieHTaMu. CHCTeMBI
miHeWHBIX auddepeHMaIbHBIX ypaBHeHui. OO1mye cBoOCTBa
CUCTeM JIMHeNHbIX ypaBHeHUM. CHCTeMbl JIMHEUHBIX

I depeHIMaTbHBIX YPaBHEHUN C TOCTOSTHHBIMU
Ko3(puieHTaMu.

6. CTPYKTYPA U COJEP)XAHUWE JUCLITJINHBI

dopma obyuenus — ouHasi, Kypc — 1 cemectp — 1

HavmeHoBaHMs pa3feyioB U TeM

KonmuecTBO yacoB

Jlekir.

Jlabop.

IIpaxr.

CPC+K

Bcero

Tema 1. CucreMbl KOOpJHHAT.
[Tpocreniye 3ajauy aHATUTAYECKOU
reoMmeTpun. BekTopHas anre6pa.
[Tpeobpa3oBaHue [1eKapTOBBIX
MIPSIMOYTOJIbHBIX KOOPJMHAT

10

Tema 2. YpaBHeHHe JIMHUU Ha
TUIOCKOCTU. Y paBHEHUS
TOBEPXHOCTU Y JIMHUM B
nipocTpaHcTBe. JIuHelHbIe 06pasbl

10

Tema 3. JIvHMY ¥ TOBEPXHOCTU
BTOPOr'O NOpsifiKa

10

Tema 4. KomIuiekcHble yncIia.
Anrebpa MHOTO4/IeHOB. MaTpuLipl 1
onpeJe/IuTeNx

12
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Tema 5. CucTeMbl JTUHEUHBIX
anreOpanyecKuxX ypaBHeHUH

12

Tema 6. UucnoBbie
110C/1e[I0BaTe/TIbHOCTH M (PYHKLIUMU.
[Ipenesibl 1 HENPEPLIBHOCTh

12

Tema 7. OCHOBBI
I depeHIMaIbHOTO UCUNCIEHHUS

12

Tema 8. HeorpeieneHHbIM MHTerpasl.

WHTerprupoBaHue B 3/leMeHTapHbIX
bYHKIMSIX

12

Tema 9. OCHOBHBIE TEOPEMBI O
HeMpepbIBHBIX U

nvddepeHITMPYeMbIX PYHKIUAX

12

Tema 10. MccnenoBanue rpaduka
(GyHKLMM U HaxoX/eHue ee
MaKCHMMaJIbHOT'O0 ¥ MUHHUMaJIbHOTO
3HaueHU!

12

Tema 11. OnipefienieHHbIM UHTETrpas
Y ero MpUI0KeHHUs

12

Tema 12. TIpubm>keHHbIE METO/bI
BbIUMCJIEHUS] KODHEe ypaBHEeHUH U
orpe/ie/IeHHbIX UHTerpasloB.
Uucnossle psaabl. PyHKLMOHA/IbLHbIE
T10CJ/1e/0BaTe/IbHOCTH U PsA/ibl

12

Tema 13. @yHKIMY, 3aBUCALLHAE OT
HEeCKO/JIbKUX MepemMeHHbIX. HessBHbIe

byHKIMHT

12

Tema 14. [IBoiiHbIe U KpaTHbIE
WHTerpaJibl.

12

Tema 15. HecobcTBeHHBIE
WHTerpasbl. VIHTerpasibl, 3aBUCSIIHe
OT TMapaMeTpoB. Psi/ibl ¥ UHTerpasbl
dDypbe

12

Tema 16. KpuBoJsiiHeliHbie
uHTerpasbl. [loBepXHOCTHbBIE

HWHTEerpasel. DeMeHTbI TeOpHH I0JIA.

OneMeHThbI TeOpUX KPUBBIX U
TIOBepXHOCTeM

12

Tema 17. JuddepeHiranbHble
ypaBHeHUsI

12

NTOI'O 3A KYPC

34

34

130

198
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7. OJEHOYHBIE MATEPUAJIBI (CPEACTBA) VI TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, TTIPOMEKYTOUYHOM ATTECTALTUN

7.1.  KOHTpOJIbHBIE BOIIPOCHI

1. Teopema 006 ycTOWMuMBOCTM 3HakKa HerpepbiBHOW (GyHKIMU. [IpoxoskaeHue
HerpepbIBHON (DYHKIMM uepe3 Hy/Ib IIPYU CMeHe 3HaKOB. [IpoxokJeHre HerpepbIBHOW (PYHKLIUK
yepe3 /it000e POMe)KYyTOUHOe 3HaueHHe.

2. OrpaHMueHHOCTb (YHKLMM, HelpepblBHOM Ha cerMeHTe (TiepBasi Teopema
Betiepitpacca). TouHasi BepxHsisi M TOUHasi HWKHSISL rpaHU (DYHKIMM Ha JA@HHOM MHOXXeCTBe.
Hoctkenue ¢GyHKIMel, HeMpepbIBHON Ha cerMeHTe, CBOMX TOUHBLIX TpaHell (BTopasi TeopeMa
BeiiepiuTpacca).

3. Bo3pacranue n yObiBaHre QyHKUWH B TOuKe. JIOKa/MbHBIM MAaKCHMyM U JIOKATbHBIN
MUHUMYM ¢yHKIMM. Heobxomumoe ycinoBue 3KcTpemyMma auddepeHiupyemoi (QyHKIWU.
Teopema 0 HyJ/ie TpOM3BO/IHOM (TeopeMa Pomis).

4. ®opmyna KOHeuHbIX MpupauieHuid (¢popmyna Jlarpanka). [IocTossHCTBO (PyHKLMH,
VMelolllell Ha MHTepBasie paBHYI0 HYJ/II0 MPOM3BO/HYH. YC/IOBUS MOHOTOHHOCTH (DYHKL[MM Ha
uHTepBasie. OTCyTCTBHMe Yy TIPOM3BOAHOM TOYeK paspbiBa IEPBOTO pojila U YCTPAHHUMBIX
pa3phIBOB.

5. BeiBog, ¢ momoIifsto popmyiibl JIarpaH»ka moJie3HbIX HepaBeHCTB:

|Sil'l X1 — sin X2| < |X1 - X2|,

| arctg x; — arctg X,| < X1 — X

6. O600menHass ¢opmyna KoHeuHbIX TpupamjeHnid (¢opmymna Komm). Packpeitie
HeoripeJiesieHHOCTel BUia (TipaBusio JlonuTarisi). PacKpbiTHe Heoripe/je/ieHHOCTel JpyTryuX BU/IOB

(0 - 0, 00 — 00, 1%, 0° 1 "),

7. ®opmyna Tetinopa. OctaTouHbld 4ieH B ¢popMe Jlarpanxka, Ko u [TeaHo.

8. ®opmyna MaksopeHa. OrjeHKa 0CTaTOYHOTI'O UsieHa /i/1s1 IPOM3BO/IbHOM (DyHKLUH.

9. Pasnoxxenue o ¢opmyse MakopeHa 371eMeHTapHbIX QyHKIm f(x) = e, f(x) = sin x,

f(x) = cos x, f(x) = In(1 + x), f(x) = (1 + x) a (a € R), f(x) = arctg x. BerurcneHve yncna

10. OrtbicKaHue yuyaCTKOB MOHOTOHHOCTH (yHKUMH. OTbICKaHME TOYeK BO3MOYKHOTO
3KCTpeMyMa.

11. IlepBoe u BTOpPOE [OCTaTOUYHBIE YCIOBUS 3KCTpemMyMa. PeltieHre BOTIpoca 0 HallMuuu
3KCTpeMyMa (pyHKLIMH, HelpepbIBHOM, HO He AuddepeHLiipyeMoli B JaHHON TOUKe.

12. OO61as cxema OTBICKAHHST 9KCTPEMYMOB.

13. HanpaBnenuwe BbIMyK/JOCTH rpaduka (yHkumu. OrnpeseneHHe TOYKHM Teperuda.
Heobxomumoe ycnoBue rmeperuba. Ileppoe W BTOpOe [OCTaTOUHbIe YCIOBUSI Teperuba.
OO6o001eHnsi TepBOro J0CTaTOYHOTO YCIOBUSI Tieperrba. TpeTbe [JOCTaTOUHOE YC/IOBUE
5KCTpeMyMa M reperuoa.

14. AcuMnTOThI TpaduKa QyHKLUU.

15. Cxema wucciegoBanusi rpaduvka GyHKiuu. OTbICKaHWe MaKCUMa/lbHOTO |
MUHMMa/bHOT0 3HaueHu ¢pyHKLIMU. KpaeBoii sKCcTpeMyM.

16. WNurerpanbHble cymmbl. VHTerpupyeMoctb. [loHSiTMe BepxXHel W HIDKHEM CyMM.
CBoliCTBa BepXHHUX M HIDKHUX CyMM. Heobxo/MMoe 1 10CTaTOuHOe yC/I0BHE UHTErPUPYEeMOCTH.
CBOICTBO paBHOMEPHOW HempepbIBHOCTH (PyHKLMU. TeopeMa 0 paBHOMEpPHOW HeIpepbIBHOCTH.
WHTerpupyemMocTb HerpepbIBHbIX (PYHKIIUMI.

17. VIHTerprpyeMoCTh HEKOTOPBIX pa3pbiBHbIX (DYHKLMI (OrpaHUUEHHBIX Ha CerMeHTe U
VMEIOLMX JIMIIb KOHEeUHOe YMCJIO TOYeK pa3pbiBa, KyCOUHO HeIpepbIBHBIX Ha CerMeHTe).
VHTerpupyemMocTb MOHOTOHHBIX OrpaHUYeHHbIX (QyHKIUH.

18. OcHOBHBIE CBONCTBa orpeeneHHOro uHTerpasa. OueHku uHTerpasoB. [lepBas
dopmyna cpenHero 3HaueHus. IlepBasi ¢popmyna cpejgHero 3HaueHHWs B 00001eHHOUN (hopme.
Bropast popmyna cpefiHero 3HaueHwusl.
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19. CymiecTBoBaHHe TIepBOOOpa3HOM /11 HermpepbIBHOH (GyHKIMU. OcHOBHasi (hopMmysia
WHTerpanabHOTo ucunciaenus (popmyna HetoToHa-JIeibHUIIA).

20. 3ameHa TmepeMeHHOW TMOJ 3HAKOM OlpeJeseHHOro uHTerpana. Popmysa
VHTErpupOBaHus 0 YaCTsM [jisl ONpe/ie/IeHHbIX UHTEerpasioB.

21. Ocrarounslii uneH dhopmysbl Teilsiopa B UHTerpasLHOU (hopme.

22. TlonsaTtue T1UIOCKOW KpuBOW. IlapameTpuueckoe 3ajaHve KpuBoW. [loHsiTHe
MPOCTPAaHCTBEHHOW KpUBOW. [loHsiTMe [/iMHBI JAyrW  KpUBOW. [locTaTOuHble  yCIOBUS
COpSAMJISIEMOCTH KpUBOW. POpMYyJIbI A1 BEIUKCIIEHUs AJIMHBI AyTy KpuBoi. Juddepeniman gyru.
IIpumepsl.

23. TloHsiTMe KBaJpUPyeMOCTH TUIOCKOW Qurypsbl. [lnoilags KBaJpUpyeMol IJIOCKOM
¢durypsl. [1o1miaas KpUBoIMHeHOM Tparieliyu. [110111ajb KpUBOJMHENHOTO ceKTopa. [IprMepsi.

24. TlonsiTrie KyoupyeMocTy 1 o6bema. KybupyeMocTb LIMTMHAPOB, CTYTIeHYaThbIX TeJl, TeJ
BpaieHust. @opmysia oobeMa ruauHpa. @opmMysia oobeMa Tesa BpaieHus. I[Ipumepsl.

25. TloBepxHOCTh BpaileHus. [loHATHME KBaJpUPYeMOCTH TIOBEPXHOCTU BpallleHUs.
[ocTtaTouHble yC/JIOBUS KBaJpUPYeMOCTH TIOBEPXHOCTH BpaileHus. Popmyna I1iowmagu
TOBEPXHOCTH BpALL[eHUSI.

26. Macca ¥ LIeHTp TSDKeCTH HeOJHOPOJJHOTO CTep>KHs. PaboTa mepeMeHHOM CHUIJIBI.

27. Tpubnv>keHHbIE METOZBI BBIUUC/IEHNsI KOPHEH ypaBHEHW: MeTOJ, «BUJIKW». [Iprmep.

28. TIpubsKeHHbIE MeTO[bl BBIUMC/IEHWS KOPHEH ypaBHEHWM: METOJ KacaTesbHbIX
(meton HetoToHa). [Tpumep.

29. ITpubnkeHHbIE METOABI BBIUUC/IEHNSI KOPHEH ypaBHEHH: MeToz xopa. [Ipumep.

30. TIIpubmkeHHbIe METOABI BBIYUCIEHHS KODHEM ypaBHEHWI: MeTOZ, HWTepaljuii
(TocniemoBaTeNTbHBIX TPUOMKeHuid). [Tpumep.

31. TlpubmkeHHble METOAbI BBIUMC/IEHUS OTpeJe/ieHHbIX WHTEerpajioB: MeTOf
NpsIMOYTO/IbHUKOB. [Tpumep.

32. TIpubmikeHHbIe MeTO/IbI BBIYMC/IEHHUS OTIPe/le/IeHHbIX MHTeTPaioB: MEeTO/] TParlel|il.
IIpumep.

33. TIpubmkeHHbIE METOZBI BBIUMC/IEHUST OTIpe/le/IeHHbIX WHTerpasioB: MeTo/ rapabos
(meton Cummncona). [Tpumep.

34. YucioBou psii U ero yacTUUHble CyMMbl. CXOAsIIMecss W pacXOfsIuecss psiibl.
Heobxomymoe ycioBHe CXOAUMOCTH psiia. HeBnusiHUe Ha CXOAMMOCTD psifia 00aB/eHUs WU
oTOpachIBaHUs YKMC/Ia UJIeHOB, YMHOXKEHUSI Ha OTJIMUHYIO OT HYJIs [IOCTOSTHHYO.

35. HeobxopyMoe W [JOCTaTOYHOE YC/IOBHE CXOAMMOCTU Psifila C TIOJOXKUTETbHBIMU
ysieHaMU. [Ipu3HaKy CpaBHEHUsI /IS PSIZIOB C TTOJIOXKUTe/TbHBIMU uieHamu. [Tpu3Haku lamambepa
v Komwm cxoguMoCTH psijloB C MOJIOXKUTE/bHBIMUA ujieHaMd. VIHTerpanbHbIM nipusHak Koru-
MaksnopeHa.

36. TToHsTHsE aOCOTFOTHO U YCJIOBHO CXOsIerocs psizia. Teopema PriMaHa o mepecTaHOBKe
YIeHOB YCJIOBHO cxofsierocsi psja. Teopema Ko o mepecTaHOBKe ujieHOB abCOJTFOTHO
CXOAALLerocs psza.

37. ApudmMeTrrueckude orepaljuu Haf, CXOASIIUMMCS psiaamu. [IpyU3HaKW CXOAWUMOCTH
TIPOM3BOJILHBIX PSI/IOB: MPHU3HaK JleliOHuIla, pu3HaK [Iupuxie-Abes.

38. TloHsATHE GecKOHeUHOTO Mpou3BeieHus. CXOAAIHecs U pacXosiirecss 6eCKOHeUHbIe
nipousBezieHus. CBSI3b MEXKY CXOJUMOCTbIO0 OeCKOHEUHBIX ITPOU3Be/IeHNH U PSI/IOB.

39. TloHsATHe (yHKUMOHANBHOM TOC/Ae10BaTeNbHOCTH M (YHKLMOHAIBHOTO psfa.
CxouMOoCTb (PYHKIIMOHA/TLHOM TIOC/e/0BaTeIbHOCTM B TOUKe W Ha MHOXKecTBe. [loHsTHe
PaBHOMEPHOW CXOJAUMOCTH Ha MHOXKeCTBe. JlocTaTOuHble PU3HAKK PAaBHOMEPHOM CXOUMOCTH.

40. TTouneHHbIN Mepexof K rpefeny. HermpepbIBHOCTb CyMMBbI (hyHKI[MOHATBLHOTO psijia U
ripefiesia (GyHKIIMOHA/ILHOM T0C/IeJOBaTeTbHOCTH.

41. TTouneHHOe UHTErpyUpOBaHUe U MowieHHoe AuddepeHIpoBaHUe (PYHKIIMOHATbHbIX
1oc/ieZloBaTeIbHOCTe!N U PSIZIOB.

42. CrerneHHol psifi U 00/1aCTh €ro CXOJUMOCTH. HempepbIBHOCTH CyMMBI CTETIEHHOTO
psifa. [TouneHHOe UHTerpUpOBaHUe U TIousieHHOoe rd@epeHIpOBaHre CTEIeHHOTO psi/ia.
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43. Pa3znoxkeHve QyHKIMU B CTeTIeHHOH psiJi. PaBHOMepHOe npub/ikeHre HerpepbIBHON
dbyHKLIMM MHOTOU/leHaMu (TeopeMa Beliepiitpacca).

44. EBK/IM/I0BA TUIOCKOCTh W €BKJIMZI0BO MPOCTPaHCTBO. [ToHsATHe (QYHKLMK BYX U TpeX
repeMeHHbIX.

45. TloHATHA mM-MepHOrO0 KOOPJAWHATHOIO IIPOCTPAaHCTBA M M-MEPHOI0 eBK/IW/0Ba
npoctpaHcTBa MHoykecTBa Touek npocTtpaHcTBa Em. [ToHsATHe GyHKIMM M TlepeMeHHbIX.

46. Cxopaumecss moc/efoBaTenbHOCTH Todek B mpocrpaHcTtBe Em. Kpurepuit Koim
CXOJUMOCTH TIOC/Ie[JOBAaTeIbHOCTH. BO3MOXKHOCTH BBIJE/NUTH U3 J000M OrpaHUUeHHOMN
10C/IeZloBaTe/IbHOCTH  CXOJMLLYROCS  TOZIOC/eioBaTebHOCTL  (Teopema  BosbraHo-
Beiiepitpacca).

47. Tlonsitue npefiena GyHKLMU HECKOJBKUX TlepeMeHHbIX. beckoHeuHo Marbie (PyHKIUH.
HeobxomvMoe 1 0CTaTOUHOE yCI0BHE CYIIIeCTBOBaHUs Tpejesia GYHKLUMK B TOUKe (KpUTepHi
Komm). IToBTOpHBIE Npeensbl.

48. OripesiesieHNe HEMPePbLIBHOCTU (QYHKIIMM HECKOJ/IBKUX NepeMeHHbIX. ApudMeTrnyeckue
orepaLyu Ha/Jl HelpepbIBHBIMU (YHKLMsIMU. HenpepbIBHOCTE C/I0XKHON (DYHKLIMU.

49. Teopema 006 yCTOHUMBOCTH 3HaKa HEMPEPLIBHOM (YHKIMH. TeopeMa 0 MpOX0XKIeHUH
HerpepbIBHON (QYHKLMK uepe3 000e TPOMeXyTouHoe 3HaueHWe. OrpaHUueHHOCTh (YHKLIUH,
HerpepbIBHOM Ha 3aMKHYTOM OrpaHUYeHHOM MHOXXecTBe. [locTibkeHue QyHKLMel, HellpepbIBHOM
Ha 3aMKHYTOM OrpPaHWYEHHOM MHOJKECTBE CBOWUX TOYHBIX IpaHei. [loHSiTMe paBHOMepHOU
HeTpepbIBHOCTH (PYHKLIMU HECKOIbKUX ITepeMeHHbIX.

50. UactHble T1poM3BO/HBIe (YHKIMM HECKOJbKUX TlepeMeHHbIX. [loHsTHe
mubdepeHIIMPYyeMOCTH PYHKLIMKA HECKO/IbKUX TiepeMeHHbIX. [ToHsiTue quddepenirana GyHKLIUU
HEeCKOJIbKUX TepeMeHHbIX. [IuddepeHiiipoBanre CI0XHON QyHKLMU. ITHBapMaHTHOCTb (POPMBbI
riepBoro auddepeHiyana.

51. IlpousBozHas 1o Harpas/eHuro. ['pajjyieHrT.

52. YacTHble TMPOU3BOJHbIE BBICHIUX TMOPSAKOB. uddepeHiranbl BbICIIUX TTOPSAKOB.
®opmysna Teitopa A/t QyHKIMU M [epeMeHHbIX C OCTaTOYHbIM UjieHOM B (hopme JlarpaHxka, B
dbopwme IleaHo.

53. TTonHsiTHe SKCcTpeMyMa GYHKLKM M TlepeMeHHbIX. HeoOXoquMble yCIOBHS JIOKA/TBHOTO
3KCcTpeMyMa. JlocTaTOuHble YC/IOBHsI JIOKalnbHOrO 3KcTpemyma. Ciydaid (QyHKUMM [IBYX
repeMeHHbIX. [IprMepsl.

54. BrinyK/ble MHOKeCTBa U BbINyK/ble (GyHKIUU. CylljeCTBOBaHUEe MUHHMMYyMa Yy CUJIbHO
BBIMYK/ION (DYHKI[MM U eJUHCTBEHHOCTh MUHMMyMa y CTPOTO BbIMykioi ¢GyHKUuU. [Tounck
MUHUMYMa CH/IbHO BbIMYK/I0W (PYHKLIUY IPaJUeHTHBIM METOZOM.

55. HesiHasi ¢ynkims. CyiectBoBaHUe W JU(QepeHIMPYyeMOCTb HesIBHOW (DYHKIMU.
YacTHble TIPOM3BO/IHbIE HessBHO 3ajjaHHOM (yHKIMU. Ocobble TOUKH TOBEPXHOCTH U TIIOCKOMN
KPUBOM. Y C/10BUsI, 0OecrieurBaroliye CyiecTBoBaHue A1 dyHkumu y = f(X), 3ajaHHON HesIBHO,
obpaTtHOM yHKLWH.

56. IlonsiTue 06 ompefesieHUH HesBHBIX (YHKUMH CUCTEMOW (DyHKLIMOHA/IBHBIX
ypaBHeHui. Teopema 0 pa3pelMMOCTH CUCTeMbl (DYHKLIMOHA/IbHBIX ypaBHeHHH. BrluncieHue
YaCTHBIX TPOM3BOAHBIX  (YHKLMN, HesBHO OIpeJesisieMbIX TOCPeACTBOM  CHUCTEMbI
(yHKLIMOHATBHBIX YPaBHEHUH.

57. 3aBucumocTb ¢GyHKIMM. JlocTaTOuHOe yCIOBUe He3aBUCUMOCTU. DyHKIIMOHA/IbHEIE
MaTpULIbI U UX MPUI0XKEHHUS.

58. VYcioBHBIM 3KCTpeMyM. MeTos HeorpeJeneHHbIX MHOXWTenel JlarpaHa.
HoctaTounsle ycnoBusi. [Ipumepsl.

59. Orubaroiiass ¥ [JUCKPUMHMHAHTHas KpWBasi OJHOTIApaMeTPUYeCKOro CeMelCTBa
TIJIOCKUX KpUBBIX. COMPHUKOCHOBEHUE TIJIOCKMX KpHBbIX. KprBH3Ha Mockol KpuBoil. Hopmarnsb kK
IIJIOCKOM KPUBOW. DBOJIOTA U 3BOJIbBEHTA.

60. OrnpesienieHre ABOMHOIO UHTerpasa Jijisi psiMoyrobHUKa. CylecTBOBaHKeE JBOMHOTO
VHTerpaaa [Jjs npsMoyrosibHyka. OrnpeziesieHHMe W CyLeCTBOBaHWe [BOMHOIO WHTerpasa Ajis
TIPOU3BOJIbHOM 00sacti. OrmipefesieHre JBOWHOTO WHTErpajga IMPH TOMOIIU TPOW3BOJIbHBIX
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pa3z6uenuii obmactTi. OCHOBHBIE CBOWCTBA ABOMHOTO MHTerpasa. CBeJieHre BOWHOIO UHTEerpasa
K [TOBTOPHOMY OJJHOKPaTHOMY.

61. TpoiiHble U n-KpaTHble WHTErpajbl. 3aMeHa MepeMeHHbIX B N-KpaTHOM HHTerpare.
[Tpubs>xeHHOe BbIUMC/IEHHE N-KPaTHBIX UHTErPasoB.

62. [ToHsiTrie HeCOOCTBEHHOTO MHTETPasIa MePBOTO po/ia (0fHOMepHbIH ciyyaii). Kpurepuit
Komm cxoaumoct HecOOCTBEHHOTO WHTerpasa TepBOoro poja. JlocTaTouHble TMpPU3HAKK
cxoauMOCTH. AOCOFOTHAS U YCIOBHAsI CXOAMMOCTb HeCOOCTBEHHBIX UHTErPasioB.

63. 3ameHa TMepeMeHHBIX TIOf] 3HAaKOM HeCOOCTBEHHOTO WUHTerpaza u Qopmyna
WHTEerpUPOBaHUS TI0 YaCTSIM.

64. TToHsiTrie HeCOOCTBEHHOT'0 UHTETPaJla BTOPOro pofia (0iHOMepHbIH ciyuait). Kputepuii
Kowm.

65. I'1aBHOe 3HaUeHHe HeCOOCTBEHHOT0 UHTETpasa.

66. TloHsiTMe KpaTHBIX HeCOOCTBEHHBIX HWHTerpasioB. HecoOCTBeHHbIe WHTerpasbl OT
HeoTpuULaTeTbHBIX QyHKIMA. HecoOCTBeHHBIE MHTETPA/Tbl OT 3HAKOTIEPEMEHHBIX (PYHKI[HUI.

67. 'naBHOe 3HaueHHe KPaTHBIX HeCOOCTBEHHBIX MHTETPaJIOB.

68. CoOCTBeHHBI WHTETpad, 3aBUCAIMM OT TlapaMeTpa. Ero HempepbIBHOCTE,
UHTerpyupyemMoctb 4 JuddepentupyeMmocts. Crydaid, Korja Tipefiesibl HWHTErpUpOBaHUs
CcoOCTBEHHOT'0 WHTerpa’sia 3aBUCST OT IMapaMeTpa.

69. HecoOcTBeHHBINI WHTerpas; TEepPBOTO pPOJA, 3aBUCSLIMKA OT Tmapametpa. Ero
paBHOMepHasi CX0/IMMOCTb, HETIPePbIBHOCTb, UHTEIPUPYEMOCTh U AuddhepeHLIpyeMOCTb.

70. HecobcTBeHHbIe MHTETPasIbl BTOPOTO PO/ia, 3aBUCSIIHE OT ITapaMeTpa.

71. TlpuMeHeHWe TeOPHUU UHTErpajioB, 3aBUCAIIWX OT MapaMeTpa, K BBIUYHC/IEHUIO
HecOOCTBEHHBIX UHTETPAJIOB.

72. DiyiepoB WHTerpaj mepBoro poza — 6erta-byukous, B(p, q). DiiepoB uHTerpas
BTOpOTO0 pofia — ramma-dyHkiwus, I['(p). @opmyna nipusesenus Ajis ['(p). CBONWCTBO CUMMETPUM U
dopmynbl nipuBesieHust Aasi B(p, q). CBsi3b MeXxy 3ii7epoBbIMHM HWHTerpaiamu. BeluvcieHue
orpe/ie/IeHHbIX UHTerpajioB C IMTOMOLIbI0 31/IePOBLIX MHTETPaloB.

73. @opmysia CTUp/UHTa.

74. CobOcTBeHHbIe KpaTHble WHTETpasibl, 3aBUCSIHe OT rapaMeTpoB. HecoOcTBeHHbIe
KpaTHble UHTeTpasibl, 3aBUCSLLMe OT apaMeTpoB. [Ipuno)keHre KpaTHbIX UHTErPajioB, 3aBUCSIIUX
OT IapaMeTpa, K TeOpMY HbIOTOHOBA MOTeHL{Maa.

75. OpTOHOPMHMpOBaHHbIe CHUCTeMbl W 00w psim Dypbe. 3aMKHyTble W TIOJIHbIE
OPTOHOPMHMPOBaHHble CHUCTeMbl. PaBHOMepHOe TMpUOJKEHWe HeNpepbIBHON  (YHKIMU
TPUTOHOMETPUUECKHMH MHOTOW/eHaMH. Y C/OBUSI PaBHOMEDHOM CXOJWMOCTH U TIOYJIEHHOTO
I depeHIIMPOBaHUs TPUTOHOMETPUUeCKOro psifia Dypbe.

76. O6pa3 ®ypbe U ero MpoCTeHiliie CBOMCTBA. YCJIOBUS Pa3/IOKUMOCTH (YHKLIMU B
uHTerpan ®ypoe. [Ipsimoe 1 obpatHoe npeobpa3oBanusi Dypre.

77. KpaTHbIii TpUroHoMeTpuueckuii psi @ypbe. Y C/0BUS ero CXO0AUMOCTH. Pa3noxeHue
¢yHkuyy B N-KpaTHbIH nHTerpan @ypee.

78. OrmpepeneHuss KPUBOJMHEMHbIX MHTErpaioB M MX (PU3NUECKUM  CMBICII.
Cy1ecTBoBaHMe KPUBOJIMHENHBIX UHTETPAioB U UX CBeZleHHe K OIpe/ie/IeHHbIM UHTerpasiam.

79. [lonsiTe noBepxXHOCTH. PerynspHas MOBepXHOCTh. 3aZjaHue [IOBEPXHOCTU C [TOMOLLbIO
BeKTOPHbIX (yHKLMI. KacarenbHasi TJIOCKOCTh M HOPMajib K MOoBepXHOCTH. OHOCTOPOHHUE U
JIByCTODOHHKE TTOBEPXHOCTH.

80. IlonsTre nutomaau noBepxHOCTU. KBasipupyeMoCTh I/1ajKix MOBePXHOCTEN.

81. TloHATHS MOBEPXHOCTHBIX WHTerpajioB MepBoro M BTOporo poga. CylecTBOBaHUe
MOBEPXHOCTHBIX MHTEerpasioB MepBOro U BTOPOro poZoB. IloBepxXHOCTHbIe UHTerpasbl BTOPOrO
pOZia, He 3aBUCSIIIME OT BbIOOpA /IeKapTOBOM CUCTeMbl KOOD/[MHAT.

82. CkamsapHoe u BekTOpHOe 1osie. I'pagvent. IIpou3BoziHBIe II0 HarpaBJ/IeHUIO.
[useprenuyusi u potop. IloBTOpHbIe omnepaiu. Boipa)keHrWe B KPHUBOJIMHEWHBIX KOOpPJMHAaTaX
rpajiieHTa, MPOU3BOHbIX 110 HaNpaB/IeHHIO, IMBepreHLuy U poTopa.
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83. BripakeHue orepaTtopa Jlarsaca B KpUBOJMHENHBIX OPTOTOHA/bHBIX KOOpAWHATAaX.
BripakeHre OCHOBHBIX Orflepalidii TeOpuH IO/ B LUIMHAPHUYECKON U chepruyecKom crhcTeMax
KOOpJMHaT.

84. ®opmyna I'puna.

85. ®opmyna Crokca.

86. ®opmyna OcTporpazckoro.

87. BblpaxeHue TIOMIAAM TUIOCKOW 00/1acT uepe3 KPUBOJMHEHHBIA WHTErpall.
BripakeHre o0beMa uepe3 TTOBepXHOCTHBIN UHTeTpaJl.

88. YcnoBus, mnpu KoTopbix AuddepeHumanbHas ¢opma P(x, y)dx+Q(x, y)dy
ripeficTaBsieT coboi mosHeIM auddepennua. [ToTeHIMaIbHbIE U COIEHOU/IAIbHBIE BEKTOPHBIE
TOJISI.

89. BekTopHasi GyHKILIYs: TIpefiesl, HepepbIBHOCTh, TIPOU3BOAHAsI, AUd(pepeHIIpyeMOCTb,
¢dopmyna Teiisiopa, UHTerpasbl.

90. PerynspHbie kpuBble. KacarenbHasi K KpuBou. ComnpuKkacaroiascsi TJI0CKOCTb IS
kpuBoi. KpuBusHa kpuBoi. Kpyuenue kpuoun. @opmysnel ®pene. HaTypasnbHble ypaBHeHUs
KPHBOM.

91. INepBasi kBaZpaTUuHas ¢opMa MoBepxXHOCTH. V3MepeHHsi Ha MOBepXHOCTU. BTopas
KBajipaTuuHasi ¢opma mnoBepxHocTH. Kiaccudukauys Touek peryssipHOM TOBEPXHOCTH.
KpuBr3Ha kpuBoi Ha noBepxHoOCTU. CrieljuajibHble TMHUM Ha NoBepxHOCTH. PopMyna Ounepa.
CpepHsas v rayccoBa KpUBM3Ha IoBepxHocTU. Teopema ['aycca.

92. MuddepeHiranbHble ypaBHEHUS W TPUBOAAIIME K HUM 3ajaud. OOBIKHOBEHHBIE
muddepeHIMaTbHbIe ypaBHEHYSI M YPaBHEHUS B UaCTHBIX MIPOM3BO/HBIX.

93. YpaBHeHue C pa3fensOLMMMUCS NepeMeHHbIMA. OJHOpPOJHOe W HeOJHOPOAHOe
JIMHEeHOe ypaBHEeHUe MepBoro nopsika.

94. CyuiecTBoBaHMEe W €JMHCTBEHHOCTb DellleHUs] HauajabHOW 3a/aud [Ji ypaBHEHUs
TepBoro Nnopsijka.

95. VMHTerprpoBaHue ypaBHeHHs, Hepa3pelleHHOT0 OTHOCUTEe/IbHO NIPOM3BOJHOM, IyTeM
BBe/IeHUs1 TTapameTpa. Ocobbie pelieHusi TaKUX YPaBHEHHM.

96. CymiecTBoBaHMe U €JUHCTBEHHOCTb PellleHUs] HaualbHOW 3a/iaud [Jisi HOpPMaJIbHOM
CUCTeMbl YpaBHEHUI [1epBOT0 MOPsiIKa.

97. JluneiiHoe nuddepeHiManibHOe ypaBHEHHe N-To Topsgka. OCHOBHbIe CBOMCTBa
JIMHEMHOTO ypaBHEHHs C TIOCTOSTHHbIMU Ko3dduientamu. OOIMe CBOWCTBA JTMHEMHOTO
ypaBHEHUsI N-T0 MOopsiJKa.

98. OpgHOpoiHOe JMHENHOe YypaBHEHMe N-ro TMopsjgka. HeogHopoaHoe MHeNHOe
ypaBHeHVMe n-TO mnopsaka. JIuHeliHOe ypaBHeHMe DN-TO TOpsAKa C  IOCTOSIHHBIMU
Ko3dduieHTamMu.

99. Cuctembl UHeWHBIX AUQQepeHIaIbHBIX ypaBHeHUH. OOIlMe CBOWCTBA CHCTEM
JIMHEeNHbIX ypaBHeHUM. CrcTeMbl JMHeNHHbIX AuddepeHIMaTbHbIX YPaBHEHU C TIOCTOSTHHBIMU
KO3 pULIieHTaMu.

100. ITocTpoeHue pellieHys TMHEMHOTO ypaBHEHUs B BU/e CTEIIEHHOTO psifia.

101. KpaeBble 3a1auu /i1 0OBIKHOBEHHBIX AuddepeHIMaibHbIX YPaBHEHUM.

102. 3agauu Ha cobOcTBeHHble 3HaueHWs. 3amaua Lltypma-JInyBunas. Teopema
pasnoxumocTtu CTek/oBa.

103. UwucneHHble MeTO/bl DpellleHWsI HayaabHBIX 3alay  [Jisi  OOBIKHOBEHHBIX
I depeHLManbHbIX YpaBHEHUH.

104. YucneHHble METOJbI  peIlleHWs KpaeBbIX 3aJau [Jid  OOBIKHOBEHHBIX
I depeHIManbHbIX YpaBHEHUH.

105. JluneiiHoe guddepeHIMaTbHOe ypaBHeHHWe TepBOr0 TMOpsiika B YaCTHBIX
TPOU3BOJHBIX.

106. KpaswiuHeliHoe auddepeHiasbHOe ypaBHeHHe TMEepBOro TMOpsi/lKa B YaCTHBIX
MPOU3BOJHBIX.
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TembI 10K/1a/10B (pedepaToB)

[lekapToBbl KOOpAMHAThl Ha TMpsIMOM, Ha IUVIOCKOCTU UM B TPOCTPaHCTBe.
HanpaBnieHHbII 0TPe30K Ha MJIOCKOCTU U B pocTpaHcTBe. [Ipoekijus HarpaBIeHHOTO
OTpe3Ka Ha 0Cb.

PaccrossHue Mexay JAByMs Toukamu. [leneHue oOTpe3ka B J[I@aHHOM OTHOLLEHUWU.
bapurieHTpryeckre KOOpAWHATHI.

[Tonsipuble  kKoopauHatbl.  LlunuHapuyeckue — koopauHatel.  Cdepuueckue
KOOpZMHATHI.

[TonstTve BekTOpa. JIMHelHble omepauyyd Haj BeKTopamu. [loHATHe NUHEWHOMN
3aBUCUMOCTH BEKTOPOB.

JIuHeliHble KOMOWHALMM JBYX W TpeX BeKTOpOB. JIMHeliHasi 3aBUCHMOCTb UeThbIpex
BEKTODOB.

[Mousitne 6asuca. AdduHHbIe KoopAuHaThl. [Ipoekiysi BeKTOpa Ha OCb U ee
CBOUCTBA.

[ekapToBa mpsIMOyroJibHasi CMCTeMa KOOp/JMHAT KaK YaCTHbIM ciayudai adduHHOM
CUCTeMbI KOOP/IMHAT.

OnpefeneHve CKalsIpHOTO TIpOU3BeZlEHHs [JBYX BEKTOPOB. ['eomeTpuueckue U
asreOpaniueckrie CBOMCTBA CKaJ/ISIPHOTO TIPOM3BeieHHsl. BbIpaskeHre CKasspHOTO
NIpOM3Be/leHNs B eKapTOBbIX KOOpAWHATAX.

[TpaBble 1 /IeBble TPOMKU BEKTOPOB M CUCTEMbI KOOpAUHAT. Oripe/iesieHre BeKTOPHOTO
Npou3Be/leHus1  JIByX BeKTopoB. ['eoMeTpuueckue  CBOWCTBa  BEKTOPHOIO
TIpOM3Be/leHuSl.

CMelllaHHOe TIpOM3Be/ileHHe TpeX BeKTOpOoB. Asrebpanueckue CBONCTBA BEKTOPHOTO
npou3sBesieHus. BelpakeHre BeKTOPHOIO NTPOX3Be/IeHNs B [IeKapTOBbIX KOOpAUHATaX.
BrlpakeHue cCMellaHHOTO TpOM3Be/leHHsI B JeKapTOBbIX KOOpAWHaTtax. [IBoiiHoe
BEKTOPHOE NPOU3Be/ieHHe.

[Tpeobpa3oBaHue /1€KapTOBBIX MPSMOYTOJIbHBIX KOOPJAWHAT Ha TuiockocTu. OOrve
¢opmyJibl TpeoOpa30BaHus 1€KapTOBBIX MPSMOYTO/IBHBIX KOOPJAMHAT B TIPOCTPAHCTBE.
Vx reomeTpruecKuii CMbIC/I. YTJbl Juepa.

[TonsiTvie sMHeNHBIX mpeobpa3oBaHuii MIOCKOCTU. Ad¢duHHBIE TpeoOpa3oBaHUs
IJIOCKOCTU M MX OCHOBHOe CBOMCTBO. (OCHOBHOM WHBapuaHT ad@dUHHOTO
npeoOpa30BaHUs IIOCKOCTH.

Addunnbie mpeobpa3oBaHus MpocTpaHCTBa. OpTOroHasbHBIE TPeoOpa30BaHMUS.
[TpoekTuBHBIE TTPe0OpPa30BaHUS.

[ToHsiTHe 06 ypaBHeHWHU JIMHUM Ha TUIOCKOCTU. [lapaMmeTpryeckoe TipeficTaBeHHe
JIMHUM. YpaBHEHWe JIMHUM B pas3/IMUHBbIX CUCTeMax KoopjuHaT. [lBa Tuma 3azad,
CBSI3@aHHBIX C AHAJUTUUYECKUM Ipe/cTaBieHueM AMHUM. Kiaccugukanuysi miocKyux
muHuM. [lepeceuenue ByX TUHUU.

[MoHsiTHe 06 ypaBHEHUY TIOBEPXHOCTH. Y DaBHEHUsI IMHUU B TIPOCTPAHCTBe.
LlunuHApuueckye U KOHUUYeCKre MOBepXHOCTH.

[TapameTpuueckue ypaBHeHHWs JIMHUM W TOBEPXHOCTH B  IIPOCTPAHCTBE.
Knaccudukanus noBepxHocTeil. [lepeceueHre TIOBepXHOCTeH M JIMHUM B
TIPOCTPaHCTBE.

OG6ee ypaBHeHHe NPSIMOM Ha TJIOCKOCTH. HerosiHbIe ypaBHeHUS TIPSIMON. Y paBHeHHe
npsiMoM B OoTpe3kax. KaHoHMueckoe ypaBHeHMe mpsiMoil. [lapameTpuueckue
ypaBHeHUs NPSIMOii. Y paBHeHUe TPSIMOi C yTI0BbIM KO3(PULIEHTOM.

Yron mexay [Bymsi MPSIMBIMU. Y CJIOBUS MapajielbHOCTU Y MepreHAUKY/ISPHOCTH
[BYX TIPSIMBIX.
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HopmupoBaHHoe ypaBHeHUe TIpsiMOi. OTK/IOHeHHe TOUKU OT TIPSIMOIA.

YpaBHeHue IMyuKa MpsiMbIX.

Haxo>xaeHue npsiMoii, mpoxo/sieli uepe3 qaHHyto Touky MO(x0; y0) u obpa3ytoieit
3aJlaHHBIM yros1 ¢ ¢ maHHOW mipsiMoit y = kx+b. HaxokpeHue OWUCCEKTpUC YTIJIOB,
00pa30BaHHBIX TIPSMBIMHU.

OObi1iee ypaBHeHHe TJIOCKOCTH B TPOCTpaHCTBe. HerosiHble ypaBHEHUS TIOCKOCTH.
YpaBHeHUe IJIOCKOCTH B OTpe3Kax.

Yron Mexzay ABYMs IJIOCKOCTSIMHU. Y CJIOBUSI Mapaslyie/IbHOCTH U MepreHIUKYISIPHOCTU
TIJIOCKOCTEM.

YpaBHeHue MI0CKOCTH, MPOXO/SIEN uepe3 TpY pas3/iduyHble TOUKH, He JieXallde Ha
OJJHOU TNPSIMOH.

HopwmupoBaHHOoe ypaBHeHUe M10CKOCTH. OTK/IOHEHUe TOUKU OT M/I0CKOCTH.

[Tyuku U CBA3KH TJIOCKOCTEM.

KaHoHMueckue ypaBHeHHsI TpsSMOM B TPOCTPAHCTBe. YpaBHeHHUs IIPSIMOM,
NIpOXOJAllel uepe3 Be pa3nnuHble Toukd M1(x1; y1; z1) u M2(x2; y2; z2).
[TapameTpuueckue ypaBHeHHs MPSIMOW B TIPOCTPAHCTBE.

Yron wMexay TpsMbIMA B TIPOCTPAHCTBe. YCJIOBUS Tapa/uleflbHOCTA U
TNeprieH UKy ASIPHOCTU TIPSIMbIX.

YcioBUe NIPHHA/IIE)KHOCTH [IBYX TPSIMBIX K OZJHOM MJIOCKOCTH.

Yron wmexzy TOpsMOM M IJIOCKOCTbIO.  YC/OBUS — MapajielbHOCTH U
TnieprieH/IMKYJ/ISIPHOCTU MIPSIMOM U TJIOCKOCTH.

KpaTkue cBefieHUs 0 KOMITJIEKCHBIX YMC/IaX.

Anrebpanueckrie MHOTOuWIeHbl. KpaTHble KOpHM MHOrouseHa. [Ipu3HaK KpaTHOCTH
KOpHs. [IpyHLIUM BbIZie/IeHUs1 KPaTHBIX KOPHEM.

HaxoxmeHure Haubosbliero o0ijero genuTenss ABYX MHOTOWIEHOB (aJrOpuTM
EBxkmua).

Pa3niokeHre IpaBWIBHOM paLMOHa/IBHOM pOOM C KOMITJIEKCHBIMU KO3(QQULIeHTaMu
B CYMMY TIPOCTEUIINX pO0Oeii.

Pa3noxeHue anrebpanyecKoro MHOTOU/IEHA C 1eHCTBUTETbHBIMU KO3 QULiieHTaMU B
TIpOM3Be/leHre HEMPUBOAUMBIX [I€CTBUTE/IbHBIX MHOKUTEIEH.

Pa3no)keHWe  TIpaBUILHOM  paljMOHA/MbHOW  IpoOM € JIeMCTBUTE/IbHBIMU
Ko3pduieHTaMM B CyMMy TpOCTeMIMX fApobell C  JelCTBUTE/NbHBIMU
Ko3(ppULIieHTaMu.

[TonsiTrie MaTpuLibl. OCHOBHBIE OMepaliiy HaJl MaTpyLlaMy M UX CBOMCTBA.

biouHble MaTpULIbL.

[TonsiTue omnpepenutens. BuipakeHue ompejenuTesns HEMOCPeJCTBEHHO 4Yepe3 ero
3/1eMEHTHI.

Teopewma Jlarnaca.

CBolicTBa orpefiesiuresien.

Onpejenvrensk CyMMbI U TIPOM3BeleHUs1 MaTpHL.

[MousiTvie oObpatHO¥ MaTpulbl. HaxokieHre 0OpaTHOM MaTpHULIbL.

[ToHsITHE JMHEMHOW 3aBUCHMMOCTH CTPOK (CTO/IOI[0B) Marpwibl. [loHATHe paHra
MaTpULIbI.

Teopema 0 6a3ucHoM MuHOpe. HeobxoauMoe W /10CTaTOYHOE YCJOBHE PaBEHCTBA
HYJIFO OTIpeJie/IuTe/Isl.

UucnoBble TMOCAe[0BaTeNbHOCTM U oOmepauyyd HajA HuMU. OrpaHuueHHble U

HeorpaHUuYeHHbIe
10C/IeZI0BaTeTbHOCTH. beckoHeuHo  Oosbliie W OECKOHEUHO  Maslble
roc/iefloBaTeTbHOCTH. OcHoBHbIe CBOMCTBa 0eCKOHEUYHO MaJTbIX
10C/Ie/I0BaTe/IbHOCTE.

[MonsiTve cxofsiieiicss mocaefoBaTelbHOCTU. OCHOBHbIE CBOWMCTBA CXOZSIIUXCS
riocsiejoBaTeibHOCTeN. [IpejebHBIN Mepexo/; B HepaBeHCTBax.
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52. OmnpefiesieHMe  MOHOTOHHBIX — TOC/e[lOBaTebHOCTeM.  [IpU3HaK  CXOAWMOCTH
MOHOTOHHOM  TOC/eZiloBaTebHOCTU.  IIpvMepbl  CXOASAILUMXCS ~ MOHOTOHHBIX
1ocJieZloBaTe/IbHOCTEH.

53. Hucro e.

54. IlognocnenoBaTebHOCTH. [IpenensHble TOUKU 110C/1e/J0BaTe/IbHOCTH.
CyliiecTBOBaHMe TpeJie/IbHOM TOUYKM Yy OrpaHUuUeHHOW TmocjefoBarenbHoCcTH. O
BbIJIeJIEeHUM CXO/SILeNCs MOI0C/ie/J0BaTe/TbHOCTH.

55. Heo6xozMoe ¥ I0OCTaTOYHOE YCJI0BHE CXOUMOCTH T10C/Ie0BaTeTbHOCTH.

56. ITepemeHHast BequurHa W GyHKuMsA. CrniocoObl 3azanus GyHKuui. [IpocTeiiime
CBOMCTBA (DYHKIHIA.

57. llpegen dyHkiuu. Apudmerrueckue omepaluud Haj, (GYHKIUSMH, WUMEIOIUMU
nipejiern.

58. CpaBHeHMe 6eCKOHEUHO MasTbiX U 6eCKOHEUHO OO/BLIMX (PYHKIUH.

59. HemnpepbiBHOCTb (QyHKI[MHA. ApudMeThuecKre oOriepalldd HaJ, HeTpepbIBHbIMU
byskiusmu. CnoxxHasi QyHKLUS U ee HelPepbIBHOCTb.

60. OnpefeieHrie W TIPUMEPbl MOHOTOHHBIX (QYHKIMM. IloHATHe 0oOpaTHOMW GYHKI[UH.
MoHOTOHHBIe (DYHKIMH, UMEeIoLI[ie 00paTHYIO.

61. [ToHsiTHE 3/1eMeHTapHOM (PyHKIMM. PallrioHa/IbHBIe CTeTleH! MOJI0KUTE/TbHBIX UMCel.
[MTokazarenbHas GyHKius. Jlorapudmuueckast dyHkiys. ['urepbomuueckre GyHKIHH.
CreneHHasi G)yHKLIUS C TFOOBIM /IeHiCTBUTETbHBIM TIOKa3aTeeM. TpuroHoMeTprudeckyie
dyHkiyu. O6paTHbIE TPUTOHOMETPUUECKHE (PYHKIUH.

62. I1epBbIii 3aMeuaTe/IbHBIM Npe/ier.

63. BTopoii 3aMeuaTeibHbIN Mpeje.

64. Touku pa3pbiBa QYHKLIMU U KX Kinaccudrkauys. KycouHo HerpepbiBHbIe (QyHKLUU.

65. IlpupaiiieHve aprymeHnTa U ¢GyHKIuU. Pa3HocTHasi opMa yC/10BUSI HETIPePLIBHOCTH.

66. OrpeeneHue MPOU3BO/IHOM. ['eoMeTprUecKuii U GH3UUeCKUI CMBIC/ TIPOU3BOHOM.

67. IlpaBas u yieBasi IPOM3BOJHbIE.

68. [ToHsITHe TTPOU3BOHOW BEKTOPHOM (DYHKIIUH.

69. duddepenipyeMocts GyHKLMK B Touke. CBsA3b Mexay AuddepeHIMpyeMOCTbI0 U
HernpepbIBHOCTHIO QyHKIMU. [Juddepeniman hyHKIuM.

70. TIpaBuna guddepeHIIMPOBaHNSI CYMMBI, pa3HOCTHU, TIPOM3Be/IeHHUsI M UaCTHOTO.

7.3. Tembl MUCbMEHHBIX paboT (TUTIBI 3a/a4)

1. YpaBHeHue TJIOCKOCTH, MPOXOZSLIEN yepe3 3a/laHHy0 NIPSIMYIO U NepIieHUKY /IS PHON
3a/IaHHOM TIJTIOCKOCTH.

2. YpaBHeHus NeprieHMKY/Ispa, OIyILeHHOr0 U3 33JaHHOM TOUYKHU Ha [JaHHYIO MPSIMYIO.

3. HaxokzeHre pacCTOSIHUSI OT JJaHHOM TOUKU [I0 IaHHOM TIPSIMOIA.

4. Haxox/eHue o011iero nepreHAUKy/isipa K JByM CKPeIUBarOIUMCS TIPSIMBIM.

5. HaxoxxzieHre KpaTyaillliero pacCTOSIHUS MeX/y ABYMs JaHHBIMU CKPeLMBaOLMMUCS
TMIPSIMBIMM.

6. KaHoHMUecKoe ypaBHeHUe 3/1InIica. DKCLeHTPUCUCTeT Jidrica. [TossspHoe ypaBHeHue
/IMICA. DJIJIMIC KaK KOHUYeCKoe ceyeHHe. YpaBHeHHe KacaTeabHOW K 3/uircy. OnTryeckoe
CBOWCTBO 3JI/IUIICA.

7. KaHoHnueckoe ypaBHeHue rumepbosbl. ODKCLeHTpUcKCTeT rurepbosbl. [lossipHoe
ypaBHeHHWe Turiepbosibl. ['mmepbosa Kak KOHMUYECKOe ceueHHWe. YpaBHeHHe KacaTelbHOM K
rurnepbosie. ONTHYECKOe CBOWCTBO IMITEPOOITBI.

8. Kanonunueckoe ypaBHeHue napabosibl. [Tapabosa kak KoHUUeckoe ceueHue. [TossipHoe
ypaBHeHHe TlapaboJibl. Y paBHeHHe KacaTeIbHOMU K rapabosie. OnTrueckoe CBOMCTBO Mapabosibl.

9. Tlpeobpa3oBanue K03(h(HUIMEHTOB YPaBHEHUS JIMHUM BTOPOT'O TIOPsi/IKA TIPU TTepexo/ie
K HOBOU [1eKapTOBOM CHCTeMe KOOpAUHAT. IHBapraHThl ypaBHeHHs IMHUU BTOPOIO NOPsJKa.
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10. IlonaTie TWMA JIMHUM BTOPOro TMopszka. lLleHTp /AMHMM BTOpPOro moOpsJKa.
CraH/japTHOe yTIpOIIieHre JII000ro ypaBHeHHs! JIMHUKM BTOPOTO TOPSsiiKa IyTeM TI0BOPOTa OCeH.

11. YnpouleHve ypaBHeHMs LieHTpaibHOM JIMHUM BTOporo mnopszaka (12 6= 0).
Knaccudukaiyst LieHTpaabHbIX TUHUH.

12. YmporireHue ypaBHeHusi uHUM Tapabonuueckoro tumna (12 = 0). Knaccudukarus
JIMHWY T1apabo/InyecKoro Tura.

13. Pacnaparoiyecs: Kp¥Bble BTOPOT'O MOPSZKaA.

14. TloHsaTHe TIOBEPXHOCTH BTOpPOro mopsiaka. IIpeobpa3oBanHue KO3(PGOUIHEHTOB
ypaBHeHHs1 TIOBEPXHOCTH BTOPOrO IOpsifKa IpPU Iepexofe K HOBOW [1eKapTOBOM CUCTeMe
KoopAuHat. VIHBapUaHThI ypaBHEHUsI TOBEPXHOCTU BTOPOT'0 MOPsiKa.

15. LleHTp moBepxXHOCTH BTOPOro Nopsigka. CTaHJapTHOe yTpOIeHHe F000Tr0 ypaBHEHHs
TOBEPXHOCTH BTOPOTO MOPsi/IKa MyTeM IMOBOPOTa OCei.

16. Knaccudukaiiys LeHTpa/lbHbIX IOBEPXHOCTel BTOPOro MOpsiiKa.

17. Knaccudukaiys HeljeHTPa/IbHbIX [TOBEPXHOCTEM BTOPOTO TOpsiIKa.

18. Dnnuricoun,

19. T'urtepbonouapl.

20. TTapabonouppl.

21. KoHyC ¥ UAWIUHAPBI BTOPOTO MOPSIJKaA.

22. TlpsimosiHeliHble 0Opa3yrolye MOBepXHOCTel BTOPOro TOPsiJKa.

23. TloHsiTHe CHCTeMBI IMHEMHBIX a/reOpanuecKiX YPaBHEHUH 1 ee pelleHus.

24. HeTpuBuanbHasi COBMECTHOCTb OJHOPOJHOW CHUCTEMBI. Y C/IOBHUE COBMECTHOCTU
o0I111el TMHEMHON CHUCTEeMBI.

25. MeTopbl OTHICKAaHUS DeIIeHW KBaJIpaTHOW CHCTEeMbl JIMHEHHBIX ajnreOpanyecKux
ypaBHeHUH, OTpe/ie/uTe b TJIaBHOM MaTpULbl KOTOPOW OT/IMYEH OT HYJIAL.

26. OrTbICKaHMe BCeX pellieHni o01ieli TMHeHHON CHCTeMBI.

27. CBOWCTBa COBOKYIHOCTH pellleHU 0JHOPOHOW CUCTEMBI.

28. TIpubmxeHHbIE METO/bl PEIIeHHs JMHEeHHBIX CHUCTeM: MeTOJ, TMPOCTON HWTepalyu
(metop SIko6m).

29. TlpubmKkeHHBbIE METO/bI peIleHHs JIMHeWHBIX CHCTeM: OOL[WA HesBHBIA MeTOJ
TPOCTOM UTeparuu.

30. TIpubmxeHHbIE METOABI pPelleHus TUHeHHBIX CHCTeM: MOJM(UIIIPOBaHHBIN METO/
TPOCTOM UTeparuu.

31. TIpubnvxeHHBIE METO/BI PellleHus] TMHEeHHBIX CUCTeM: MeTo/, 3ei/es.

32. TIpubsv>keHHbIE METOABI pellleHus TUHeWHBIX CUCTeM: MeTO/] BepXHel pelakCaljiy.

33. TIpubnvxeHHBIE METO/IbI PeIeHHs JIMHEWHBIX CHCTeM: UTepaluoHHbId Metos 1. JI.
YeOpimiesa.

34. Tlpou3BojHas CTerneHHON (YHKLMHU C LieJIOUMC/IeHHBIM MoKa3aTesieM. [Ipor3BojHast
¢byskuuu y = sin x. IlpousBosHas ¢GyHKuMK y = cos X. IIpousBogHble QYHKIMM y = tg X U
y = ctg x. [IpousBogHas @yHkium y = loga x (0 <a 6= 1).

35. Teopema o pou3Bo/[HOM 0OpaTHOM GyHKLMHU. [IprMepb! pUMeHeHusl.

36. TIpou3BogHBIE 0OPATHBIX TPUTOHOMETPUUECKUX (YHKLIHHA.

37. IlpaBuno guddepeHIIMpoBaHUs C/I0XKHON (PyHKIMU. [IpriMepbl MpUMeHeHUsI.

38. INousTHe norapuMUUecKoi Mpon3BoHON GyHKIMU. [IpuMepsl TpUMeHeHusl.

39. MuBapuaHTHOCTh (opmbl mepBoro Auddepenuyana. PopMmynbl W MOpaBuia
BbIUMCIeHUs quddepeHIaoB.

40. Wcnosnp3oBanue auddepeHrana s YCTaHOB/IEHUS TPHOIKEHHBIX (HOpMYIL.
IIpumepsl.

41. TloHsATHe TTPOU3BOAHOM N-TO TIOPsi/IKa. N-51 TIPOU3BO/HAs CTeNeHHOW PYHKIUH y = X &
(x>0,a€R).

42. TloHATHe IPOM3BOJHOM N-r0 MOpsiJKa. N-51 IPOM3BO/HAs MOKa3aTe/JbHOU (PYHKLMN Y =
ax(0<a6=1).
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43. Tlpowu3BozHasi N-TO MOPsJKa. N-e POU3BOJHbIE TPUTOHOMETPUUECKUX (YHKLWHN y =
Sin X U y = COS X.

44. TIpou3BozHas N-To MOPSIIKA. N-sI TPOM3BO/HAs APOOHO-TMHEMHON (HYHKLMM y = ax +
bcx+d(a, b, c,deR).

45. ®opmyra JlelbHuUIIA AJ1s1 N-1 TIPOM3BO/HOM MMPOM3BeIeHNS ABYX (DYHKLIM.

46. OuddepeHiiraibl BBICIIAX MOPSIKOB.

47. OuddepeHnpoBanre GyHKLMY, 3a/JaHHOM TapaMeTpPUUYeCKH.

48. Tlonste mnepBooOpasHoi ¢yHKIMKU. HeorpeaeneHHblii wuHTerpas. OCHOBHBIE
CBOICTBa HeOIpe/ie/IeHHOr0 MHTerpasa. Tab/vila OCHOBHBIX Heorpe/je/IeHHbIX MHTEerPaioB.

49. VHTerpypoBaHue MeTOJOM 3aMeHbl TepeMeHHOW (MeTOJOM TOJCTaHOBKHM).
IIpumepsl.

50. MHurerpupoBanue 1o yactsam. [Ipumepsl.

51. OO1umii MOAX0A K MHTErPUPOBAHUIO Pal[OHA/IBHBIX [POOEH.

52. VIHTerpupoBaHUe paliMOHaIbHBIX Apobeit MeTo0M OCTpPOrpaiCKoro.

53. VHTerprpoBaHue BbipaxkeHH# BUja R(sin X, cos x), rae R — parjonanbHas QyHKLUS.

54. VuTerpupoBaHue OMHOMHA/BHBIX JuddepeHIMaToB — BbIpaKeHUd BuAa xm(a +
bxn)pdx.

55. VHTerprvpoBaHue KBaJpaTUUHBIX HUPPALiMOHATbHOCTEN IMOCPeJCTBOM IO/ICTaHOBOK
Ounepa.

56. VHTerprpoBaHHe KBa/IpaTUUYHBIX UpPaLIMOHAIbHOCTe!H 6e3 prMeHeHUs T0/[CTAHOBOK
Ounepa.

57. TloHsiThe 00 3/UTUNTHYECKUX UHTEeTpaIax

KOHTpOJ’IbHaH pa60Ta Mo TIIpOBEPKE TeOpeTHYECKUX 3HaHUHI — II0 BCEM TéMaMm, C
HCIT10/Ib30BdHHEM YKAd3dHHBIX BbIIII€ KOHTPOJ/IbHBIX BOITPOCOB.

7.4.  O6pa3ser] cofiep>kaHusl K3aMeHalMOHHOTO OusieTa.

®I'BOY BO «/IOHELIKII TOCY JAPCTBEHHbBII YHUBEPCUTET»
®aKy/bTET JOTIOTHUTE/TLHOTO MPO¢eCCHOHATBHOT0 00pa3oBaHMs

O6pa3oBarenbHas mporpamMma:  bakanaBpuar

HamnpaBneHue rnoAgroToBKu: 44.03.04 IpodeccroHanbHoe obyueHue (10 0TPaC/IsAM)
[Tpodune: OxpaHa Tpyza

Ounas hopma obyuenus. Cemectp: _ 1

YueOHast AUCIUTUIHA: Briciiag MmaremaTuka

JK3aMeHalMOHHbIN ousteT Ne 1

1. YcnoBHbIA 3KcTpeMyM. MeTos  HeonpeZe/ieHHbIX MHOXXWTenel Jlarpawxka.
Hocrarounsle ycnosus. IIpumep.

2. BelpakeHue TUIOIIAAM TUIOCKOM 00/1aCTH uepe3 KPUBOJWMHEMHBIH WHTerpal.
BripakeHrie o6emMa uepe3 OBepXHOCTHBIN UHTerpaJl.

3. Haiigute paccrosinve ot Touku M(-2; 1; 4) 10 TJIIOCKOCTU, KOTOpasi NeprieH UKy IsipHa
BeKTOpy N = (2; —6; 3) u npoxoauT uepe3 Touky K(4; 0; —1).

YTBepkJeHO Ha 3aceflaHuU Kadeapbl WHXEHepHOW M KOMITbIOTAL[MOHHOMN Te/laroruKHy,

MPOTOKOJ Ne OT « » 20_r.
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3aBeyto1uii Kadeapoit Konsiga M.T.

[IpennonaBatesnb Tapacenko B.A.

B Cllyyae BeAeHUsd y‘IE6HOFO rnponecca C HUCIO0J/JIb30BaHHUEM 3JIEKTPOHHOTI'O O6y‘—IEHI/IH n
JUCTaHIIMOHHBIX O6pa30BaT€J'II)HbIX TEXHOHOFHﬁ, coaep>KaHue Oueta MOXKeT OT/IMYAThCA OT
NnpuBeAEHHOT'O.

8. PACIIPEAEJIEHWE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYUYAIOIIMECH

OO01jas orleHKa 3HaHWM 00YyUaroIIUXCS TI0 AUCLUIUIMHE TPoBoAUTCS 1o 100-0amibHOM
IIKajle UCXO/sl M3 MaKCHMMyMa, TIpUBEJeHHOro B Tabmuije Hke. OpraHu3aljMoOHHO-yuyeOHast
paboTa B ayUTOPUU OLIEHMBAETCS Ha OCHOBE TAaKWUX KPUTEPHEB KaK IMOCEIIaeMOCTb 3aHSITHH,
CBOEBPEMEHHOE W KaueCTBEHHOE BBIMOJIHEHWE JOMAllHUX 3aJlaHul, aKTUBHOCTb BO BpeMs
TIPOBE/IEHUST JIEKIIMOHHBIX W TPAKTHUECKUX 3aHATUH (ydyacThe B OOCY)K/IE€HMM TEeKYIero u
TIPOI/IEHHOT0 MaTepHaJia, pellieHye 3aau U T.IL.).

Howmepa pa3zenos Buzpl pabot MaxcumarHoe
KO/TM4YecTBO 0OasiioB
OpraHu3anyoHHO-y4ueOHast paboTa B ayIUTOPUU 40
1-17 CamocTosiTebHast paboTa 10
KoHTposbHast paboTa 1o TeopeTuueckomy 10
MaTepuany
WUTOT'O 60
JK3aMeH 40
OO0 UTOT 3a CEMeCTp 100

CooTBeTcTBHe 0a/IoB OLjeHKe

KoIM1eCTES 610 OrjeHKa 1o naTrbasIbHOM IIKasie
anH3T1130 0 /I7I0B ECTS DK3aMeH, 3aueT
nrddepeHIIMPOBaHHbBIN 3aUeT

90-100 A OT/IMYHO 3a4TeHO
80-89 B XOpOMO 3aUTeHO
75-79 C 3a4TeHO
70-74 D YAOBJIETBOPUTETBHO 3QUTEHO
60-69 E 3a4TeHO
35-59 FX Hey/IOB/IeTBOPUTE/TbHO HE 3q9TEHO
0-34 F He 3a4YTeHO

9. OBECIIEYEHHME OBPA3OBATEJIbHOI'O ITPOLECCA IJIA JINL C
OI'PAHMYEHHBIMN BO3MOXXHOCTAMM 3JOPOBBA 1 UHBAJINIOB

B xope peanu3aiuu AUCLATIIMHBI UCTIO/IB3YIOTCS C/IeAYIOLKe OTIOTHUTeTbHbIe MeTO/IbI
00yueHus1, TeKYILlero KOHTPOJISI YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTeCcTaldy 00y4Jaroluxcs B
3aBUCUMOCTH OT UX UHAUBU/YaTbHBIX 0COOEHHOCTEMH:

1) p[ns cnenbix ¥ C1abOBUJAIINX:
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— nekuuu OoGOPMJISIFOTCS B BHJe 3JIEKTPOHHOTO JOKYMEHTa, AOCTYITHOTO C
TIOMOIIIBI0 KOMITBIOTEPA CO CIelMaIM3UPOBAaHHBIM ITPOTPaMMHBIM obecrieueHreM;

— Qi1 BBITIOJIHEHWS — 3aJaHus TIpU  HEeoOXOJUMOCTH  TIPeJOCTaBJISeTCS
yBeJIMUMBarolllee  YCTPOMCTBO; BO3MOKHO TakKe HCIO/Ib30BaHHE COOCTBEHHBIX
YBEJIMUMBAIOIUX YCTPOUCTB;

— TIMCbMEeHHbIe 3a/laHusI 0POPMIISIFOTCST yBeJTMUeHHBIM IIPU(TOM.

2) Ui TAYXUX W CaDOCbIIIAIINX:

— ek 0pOPMJISIFOTCS B BU/Ie 37IEKTPOHHOTO JIOKYMEHTa,;

— THChbMEHHbBIE 3a/IaHUs BBITTOJIHSIOTCS Ha KOMITbIOTEPEe B TMCBMEHHOM (hopMe;

— 9K3aMeH TIPOBOJUTCS B TIMCbMEeHHOW (opMe Ha KOMITbIOTEPE; BO3MOXKHO
NpoBeZieHre B (popMe TeCTUPOBaHMSI.

3) [Jisi AL C HAapYIIeHUsIMUA OTIOPHO-/IBUTATeIbHOTO arirapaTa:

— nekuuu OoGOPMJISIFOTCS B BHJE 3JIEKTPOHHOTO JOKYMEHTa, AOCTYITHOTO C
TIOMOIIIBI0 KOMITBIOTEPA CO CIelMaTM3uPOBaHHbBIM ITPOTPaMMHBIM obecrieueHreM;

— THChbMEHHbIE 3a/IaHUs BBITIO/IHSIOTCS Ha KOMITbIOTEPE;

— 9K3aMeH U 3auéT TPOBOJATCS B YCTHOW (OpMe WM BBHITIONHSIOTCS B
MUCbMEHHOM (hOpMe Ha KOMITbIOTEDE.

[lpy HeoOXOAMMOCTU TIpeAyCMAaTpPUBAETCSl yBelIWYeHWe BpeMeHU [IJisi TO/TOTOBKU
OTBeTa.

[Mporienypa  TIpOBeZieHUS]  TIPOMEXKYTOYHOM  aTTeCTaliud [/ OOydaroImyxcst
yCTaHAB/IMBAeTCSI C YYETOM WX WHAUBUAYATbHBIX TCUXOMU3UUYECKUX 0COOEHHOCTEH.
[TpomesKyTOUHasi aTTeCTal|si MOXKeT TIPOBOJMTLCSI B HECKOJIBKO 3TarioB.

[TpoBesieHre TMpoLeAypPbl  OIlEHWBAHUSI Pe3y/bTaTOB OOyueHHWs [JOMYyCKaeTCsl C
WCTIO0/Tb30BaHUeM JUCTAHIIMOHHBIX 00pa30BaTe/IbHbIX TeXHOJIOTHH.

Ob6ecnieunBaeTcst AOCTYN K UHGOPMALIMOHHBIM U OHO/MOrpaduuecKuM pecypcaM B CETH
WuTepHeT [y Kakaoro oOyudatorierocss B ¢opmax, aflaiTUPOBAHHBIX K OTPAaHUUYEHUsSM HX
3/10POBbsI U BOCIIPUATHS MH(OPMAIIUHN:

1) pnist cnemnbix U C1IaOOBUSIINX:

— B TIeUaTHOU (popMe yBeJTMUEeHHBIM IIPU(PTOM;

— B (hopMe 37IeKTPOHHOTO JJIOKYMEHTa;

2) AN TAYXUX Y C1a00C/IbIIIAIINX:

— B TIeyaTHOU (hopme;

— B ()opMe 37IeKTPOHHOTO JOKYMEHTa.

3) Anst 06yJaroIMXCs C HapYIIeHUsIMUA OTIOPHO-/JBUTATe/IbHOTO arrapaTa:

— B MeuaTHOU dopme;

— B (hopMe 37IeKTPOHHOTO ZIOKYMeHTa.

10. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE YYEBHOI'O ITPOLJECCA

YuebHble 3aHsTHs TipoBoAsATCcS B 3M Kopryce oY (r. Jowenk, ya. Mlopca, 17). s
TIPOBE/IeHUsT TIPAaKTUUeCKWX 3aHATHUN TpebyeTcs ayauTopus, 00OpyJoBaHHasi MeJIOBOM WU
MapKepHOH /I0CKOM, My/IbTUMeIUHHbBIN MPOEKTOP U 3KpaH, HOYyTOYK, KOMITJIEKT yueOHOUM Meben
JUIl CTy/leHTOB, pabouee MeCTO TiperojaBaTesisi, BbIXo/, B VHTepHeT — TPOBOJHOW WM C
WcroJib3oBanrem Wi-Fi.

Insi camocTosiTeNIbHOM pabOThI MCIOMB3YHOTCS TEKCTOBbIE W 3JIEKTPOHHBIE PeCYpChHI
HayuHoli OMOMMOTEKM YHUBEPCUTETAa W APYTUX 37eKTPOHHBIX OMOMMOTEeUHBIX 0a3 JJaHHBIX,
yueOHO-MeTo[uUecKoe obecrieueHue, Mpe/CTaB/eHHOe yueOHO-MeToJuYeCKUx KabuHeTax 3-TO
Kopryca (ayz. 108), MaTepruanbHO-TeXHUUECKYIO 0a3y yueOHoM nabopatopuu «OxpaHa TpyJa»
Kadeapbl MH>XeHepHOW W KOMITbIOTAl[MOHHOM T1e/Jar OTUKH.
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OOyuaroriecsi HWMEIOT BO3MOXKHOCTb — HCIIO/Ib30BaTh yueOHble Marepuasibl  TI0
JUCLIMTITMHE, pa3MelleHHble B 00/1auHbIX XpaHWIMIIAX KadeApbl U BeAYIIMX IperojaBareie.
[Mpy W3yuyeHWUM [JUCLIATIIMHBI TIPUMEHSIIOTCS 3JIeKTPOHHOe OOydyeHWe U JUCTaHI[MOHHbIE
oOpa3oBaTesibHbIE TEXHOIOTHH.

C  wuCrosb30BaHWEM — PecypcoB  TIaTGOpMbl  AMCTAHLMOHHOTO  0Opa3oBaHUS
OCYL[ECTB/ISIETCS TEKYI[UM KOHTPO/b 3HaHWK OOydYaroluXCcsi Ha OCHOBe TEeCTUPOBAaHUS U
TIPOBEPKH Pe3y/IbTaTOB CaMOCTOSITeTbHOU PabOTHI.

11. PEKOMEH/YEMASA JINTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. Ckada E. U. TexHomornu 3BpUCTHUECKOTO OOyuUeHHs MaTeMaThKe [DeKTPOHHBIH
pecypc] : yue6Hoe nocobue / E. . Ckada, U. B. 'oHuapora, FO. B. AGpameHKoBa. —
Honenk: JouHY, 2017. — SnekTpoHHbIe AaHHbIe (1 daiin).

2. Wnbun, B. A. JluHeliHas anrebpa v aHa/lMTUUeCKasi rTeOMeTpus : yueb. /i7ist CTy/IeHTOB
YH-TOB ¥ TeXH. BY30B, O0OydYarOmuxcsi T0 CIenuanbHOCTH «Maremarukay,
«[IpuknagHas MatreMaTuka U uHbopmatuka» / B. A. UnbuH, I'. 1. Kum ; MockoBckuii
roc. yu-T uMm. M. B. JlomoHocoBa. — 3-e u3z. — M. : [IpocniekT, 2008. — 393 c.

3. Wnbun, B. A. OcHOBBI MaTeMaTUUeCKOT0 aHasu3a : yueb. Asisi pu3. crieljuajbHOCTed 1
crierasibHOCTU «IIpuki. matematvka». Y. 1/ B. A. Wineun, 3. I'. [lo3Hsk. — N3, 7-e.
— M. : ®usmarmut, 2009. — 646 c.

4. Wnbun, B. A. OCHOBBI MaTeMaTHYeCKOT0 aHaMu3a : yued. s ¢u3. crielasbHOCTed U
crietianbHOCTH «IIpuki. Matematrka». Y. 2 / B. A. Wnbun, 3. I'. [To3usk. — U3a. 7-e.
— M. : ®usmataurt, 2009. — 464 c.

11.2. [JoronHuTe/bHAs UTeparypa

5. Knerenuk, [I. B. CO0OpHUK 3afiau 110 aHa/IMTHUYECKOU reoMeTpuH : yueb. mocobue [iist
BTy30B / [I. B. Knerenuk ; oz pez. H. B. EdpumoBa. — 17-e u3a. — Cankr-IletepOypr :
[Mpodgeccus, 2009. — 199 c.

6. COOpHMK 3aZiau T0 MaTemMaThyecKoMy aHaimm3y : Yue6. mocobue. T. 1 : Tlpezen.
HenpepsiBHocTh. duddepeniupyemocts / JI. [I. Kyapsiues, A. 1. Kyracos, B. N.
Yexso, M. U. l1abynuH ; [Tog pea. JI. [. KyapsiBuesa. — 2-e uzg. — M. : ®usmatiurt,
2003. — 496 c.

7. COOpHUK 3a/ja4 10 MaTeMaTHYeCKOMY aHamu3y : yueb. mocobue st TeXH. By30B. T. 2
: Wurerpanel. Psager / JI. [. Kyzgpssues, A. [. Kyracos, B. N. Yexnos, M. N.
[abynwuH ; [Mog pex. JI. [. KyapsiBuesa. — M3a. 2-e. — Mocksa : @usmaraur, 2003. —
502 c.

8. COOpHHK 33/lau M0 MaTeMaTUYecKoMy aHaiu3y : yueb. mocobue. T. 3 : DyHKIMU
HecKoJIbKUX INepeMeHHbIX / JI. [I. Kyzapssues, A. /1. Kyracos, B. 1. Yexnos, M. .
[abynwuH ; [Mog pea. JI. [. KyapsiBuesa. — 2-e uzf. — M. : @usmatiut, 2003. — 468 c.

9. TlpockypsikoB, 1. B. COOpHUK 3aau 10 JMHeHHoW anrebpe : yueb. mocobue / 1. B.
[MpockypsikoB. — 31. 13-e. — CankT-ITeTepOypr : Jlanb ; Mocksa, 2010. — 480 c.

10. Sabcronbi, JI. 3. OuddepeHiivanbHble YpaBHEHUSI U BapUALlMOHHOE HCUWCIEHUe :
Yueb. anist pus.-mat. dak. yH-ToB / JI. 3. Dnbcrosbil. — M. : Hayka, 1965. — 434 c.
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12. THOOPMAILIMOHHBIE PECYPCBI

1. HaruoHa/ibHasi 1eKTpoHHas 0ubémoreka (HOB): denepanbHas rocyjapcTBeHHast
uHpopmaLoHHasi cuctemMa / MunucrepctBo Kynbtypsl P®; Poccuiickasi rocyjapcTBeHHast
oubnmmorteka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (gata obpairerus: 01.09.2023). —
Pexkum f1ocTyma: cBoOOAHBIN, moAnucka. HeobxoauMa ycTaHOBKa IPOrpaMMHOTO obecrieyeHus!.
— TeKcT: 3/1IeKTPOHHBIMN.

2. eLIBRARY.RU: HayuHasi 37eKTpoHHasi Oubimoreka: caT. — Mockea, 2000- . —
URL: https://elibrary.ru (mata obpamenus: 01.09.2023). — Pexxum [ocTymia: [jisi aBTOPU30B.
1oJib30Baresnei. —TeKCT: 3/1IeKTPOHHBIM.

3. Hayunasi »ssekTpoHHass Oubivoreka «KubGep/leHMHKa»: calT / Accoruars
«OTkpeiTass Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum pocrtyna:
cBOOO/IHBIN. — TeKCT: 37IeKTPOHHBIH.

4. DnekTpoHHO-OMO/MMOTeUHast cucteMa «JIamb»: [cait]. — URL: https://e.lanbook.com
(mata obparenus: 01.09.2023). — PexkxuM [jocTyma: /il aBTOPU30B. To/b3oBareneid. — TekcT:
3/1eKTPOHHBIM.

5. 3BC HOpaiit: 31eKTpoHHas 61O/MMoTeuHasi cucreMa: caiT. — Mocksa, 2013. — URL:
https://biblio-online.ru (mata ob6parenus: 01.09.2023). — Pexxum gocTyma: [jisi aBTOPU30B.
rosib30BaTesieil. — TeKCT: 3/1IeKTPOHHBIN.

6. dnekTpoHHO-0uO/MoTeuHass cucrema JJouIl'Y: caiit / ®T'BOY BO «JoH['Y». —
Honenk, 2016- . — URL: http:/library.donnu.ru/ (mara obpamenus: 01.09.2023). — Pexxum
JI0CTyTa: CBOOOAHBIN. — TeKCT: 3/1IeKTPOHHBIN.

7. DnekTpoHHbIN KaTanor HayuHoit 6ubmoreku JoHI'Y: pa3gen caiira / Hb Joul'Y. —
Tekct: snektpoHHbli // DBC [Houl'Y: cauirt. — URL: http://library.donnu.ru/catalog/ (zmara
ob6parrenusi: 01.09.2023). — Pexkum JjoCTyTIa: TIOMCK CBOOOHBIN, 3/IEKTPOHHBIE JOKYMEHTBI — /IS
riosib3oBateneit Joul'y.

8. OnexkTponubii apxuB [JoHI'Y: pa3zen caiita / Hb [IoHI'Y. — TeKkcT: 3/1eKTPOHHbIH //
OBC [loHI'Y: caiir. — URL: http://repo.donnu.ru/ (gata obparrenusi: 01.09.2023). — Pexum
JIOCTyTIa: CBOOOTHBIM.

13. TIPOI'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (koprniopartvBHasi uiieH3ust [IoHI'Y Ne 46484614)

2. Microsoft Office (kopnopaTtuBHas utjeH3us JoH'Y Ne 46472919)

3. Microsoft Visual Studio (/miensusi mporpamMmmbl Dream Spark [jist BBICIIMX yueOHBIX
3aBeJleHuH)

4. AnrtuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuensun GPL, Apache,
BSD a1t cBo60jHOTO MPOrpaMMHOT0 0becrieueHus).
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