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PazpaGorumnkm:
HoxTop nenarornyeckux Hayk Makapos C. U.

Pabouas mporpamma TUCHMITIHHBI (MOIYNSI) COCTaBIeHa B COOTBETCTBUU ¢ TpeboBanusmu OI'OC
BO mno nampasnenuto noarotoBku 27.03.02 VopamneHue KadyeCTBOM , YTBEPKIACHHOTO MPHUKA30M
MunoOpuayku ot 31.07.2020 Ne 869, ¢ yderoM TpymoBeIX (YHKIMI MpodhecCHOoHaATHHBIX
cragaapToB: "CHoeuumamucT MO TEXHUYECKOMY KOHTPOJIO KadyecTBa MPOAYKUUHU'", YTBEPKICH
npukazoM Muntpyna Poccum ot 15.07.2021 Ne 480n; "CneumamucT mo KadecTBy'", YTBEpKIEH

npukazom Muntpyna Poccun ot 22.04.2021 Ne 2768H.

CornacoBaHue U YTBEpKIACHHE

Iloapasnenenue
No WIH ) OTBeTCTBEHHOE B0 Buisa Jara, mpoToKoI
KOJUIETUaJIbHBIH JUII0 (pu HaNTMYWN)
opra’
1 Kadenpa 3aBeytomui Illenenes A. B. Paccmotpeno | 15.05.2026, Ne
SKOHOMUKH, kadempoi, 10
OpraHu3allui U | PYKOBOAMTENb
CTpaTeruu nojpaseneHus,
pa3BUTHUSA peanu3yromniero
MpeAnPUSITUS OIl
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1. lesb 1 321241 0CBOCHUS M CUMILVINHBI (MOLYJIS)
Ilenb ocBOEHHMS AMCHUUIUIMHBI - ()OPMHPOBAHUE PE3YABTATOB OOYUYEHHsI, 00€CIEeUnBAIOIINX
JOCTHKEHNE TUITAHUPYEMBIX pe3yJabTaTOB OCBOCHUSI 00pa30BaTeIbHON MPOTrpaMMBI.
3anaun Uu3y4eHus TUCUUTLINHBL:

- @opmupoBaHue Yy OOyYalOIIUXCS HABBIKOB aHAJIM3UPOBATh 3a1aud IpodeccrnoHamTbHON
JEATENBHOCTH HA OCHOBE 3aKOHOB, ITOJIOKEHUH U METOZI0B €CTECTBEHHBIX HAYK U MATEMAaTHKU;

- ®opmupoBaHue y 00y4aromuXcsi HABBIKOB aHAIHM3a KOJTUYECTBEHHBIX TAHHBIX;

- ®opmupoBaHue y OOy4yarOUIMXCsS HABBIKOB  (opMynupoBaTh 3amadd MpodeccrHoHaIbHOMI
NeATeIbHOCTH HAa OCHOBE 3HAHWH MPO(MIBHBIX Pa3/elIoB MAaTeMAaTHUECKUX M €CTECTBEHHOHAYYHBIX
TMCITUTITIHB.

2. [IlnanupyemMble pe3yibTaThbl 00yUeHHsl N0 JMCUMILIMHE (MOAYJI10), COOTHECEHHbIE ¢
IVIAHNPYEMbIMH Pe3yJIbTATAMU OCBOECHHUSI 00pa30BaTeIbHOM MPOrpPaMMbl

Komnemenyuu, unouxamopul u pezyivmamoli 00yyeHus.

OIIK-1 Crocoben aHanmu3upoBaTh 3adaddl MPOPECCHOHAIBHON JEITeTLHOCTH HAa OCHOBE
MIOJIOKEHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HayK U MaTeMaTUKH

OIIK-1.1 AwnanusupyeT u CTPYKTYpUPYET JaHHBbIE, CO3[a€T MaTeMaTU4YeCKHe MOJeNn
CUTYaIui
3uame:
OIIK-1.1/3a1 3Hare  METOMOJIOTHK)  CTAaTUCTUYECKOIO0  aHaliu3a  COLMAIbLHO-
SKOHOMHUYECKUX TPOIECCOB M SIBJICHHA, B TOM YHCJIE C IMPUMEHEHHEM HEOOXOIMMOM
BBIYHCITUTEILHON TEXHUKN U CTAHJIAPTHBIX KOMIIBIOTEPHBIX MPOrPamMM
Ymemn:
OIIK-1.1/¥Ym1 YMerp aHanmu3upoBaTh W MHTEPIPETUPOBATH CTATUCTUYECKHUE JAHHBIE O
COIMAJILHO- SKOHOMUYECKHX MPOIECCaX U SBJICHUSIX, BBISBIATh TCHICHIIMN U3MEHEHUS
COIMAJILHO- SKOHOMHUYECKUX TPOIECCOB M SBICHWH; JaBaTb IPOTHO3HBIC OICHKU
JUHAMUKHA OCHOBHBIX 3KOHOMHYECKHX M COLHMAIbHO- SKOHOMHYECKHMX ITOKa3aTeleH
NESITENIBHOCTH XO3SUCTBYIOIUX CyOBEKTOB, B TOM YHCIIE C TPUMEHEHHEM COBPEMEHHBIX
TEXHUYECKUX CPEJICTB U MAKETOB MPUKIIATHBIX CTATUCTUYECKHUX TIPOTPaMM
Bnaoemy.:
OIIK-1.1/HB1 BnaneTs HaBBIKAMU aHAIK3a CTAaTUCTHYECKUX ITOKAa3aTeIeH NesITeIbHOCTH
XO3SMCTBYIONINX CyOBEKTOB; HAaBBIKAMH TPOTHO3MPOBAHUS JUHAMHKHA OCHOBHBIX
SKOHOMHMYECKHMX H  COIMAIbHO-DKOHOMHYECKHUX  IIOKa3aTelie  JesATEebHOCTU
XO3SMCTBYIONINX CyOBEKTOB

OIIK-2 Crnocoben (hopMymupoBaTh 3a/1aud MPO(ECCHOHAIBHON JESITeTbHOCTH Ha OCHOBE 3HAHHMA
NpO(QUIBHBIX PA3/IEIOB MATEMAaTUIECKUX U €CTECTBEHHOHAYYHBIX TUCIUILTUH (MOTYIIEH)

OIIK-2.1 JleMoHCTpupyeT 3HaHHA TNPOPWIBHBIX  PA3EIOB  MaTEeMAaTHYECKHX U
€CTECTBEHHO-HAYYHbIX TUCIUIUINH
3nams:
OIIK-2.1/3ul1  3HaTh  METOJOJOTMIO  CTAaTHMCTUYECKOTO  aHAJIW3a  COLMAJIBHO-
HSKOHOMUYECKHUX IPOLECCOB U SBICHUN, B TOM 4YHCIE C INPUMEHEHHEM HEOOXOIMMOM
BBIUMCIIUTEIBHON TEXHUKH U CTAaHJAPTHBIX KOMITBIOTEPHBIX IPOrpamMm
Ymemns:
OIIK-2.1/¥YM] YmeTh aHamM3UPOBaTh U WHTEPIPETUPOBATH CTATUCTHUYECKUE TAHHBIE O
COLIMAJIBHO- SKOHOMUYECKHUX MPOIECCax U SBJICHUSX, BBIABIATh TCHICHUIUN U3MEHEHUS
COLIMAJIBHO- SKOHOMHUYECKHUX TMPOIECCOB M SABJICHUN; JaBaTb IPOTHO3HBIE OIEHKU
JUHAMUKA OCHOBHBIX SKOHOMHYECKHX M COLMAJIIbHO- KOHOMHMYECKHX IOKa3areiei
NEeSATENbHOCTU XO3SUCTBYIOIIUX CyOBEKTOB, B TOM YHCIIE€ C IPUMEHEHHEM COBPEMEHHBIX
TEXHUYECKUX CPEICTB U MAKETOB MPUKIIATHBIX CTATUCTUYECKHUX IPOrpaMM
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Bnaoems:

OIIK-2.1/HB1 BianeTs HaBRIKAMU aHAJIM3a CTATUCTHYECKUX ITOKa3aTeled AeITeIbHOCTH
XO3SMCTBYIONINX CyOBEKTOB; HaBBIKAMH TIPOTHO3MPOBAHUSA JHHAMHKHA OCHOBHBIX
SKOHOMHUYECKUX W COIIMAIbHO-DKOHOMHUYECKHUX  ToKasareled  JAeITECIbHOCTH
XO3STUCTBYIOIIUX CyOBEKTOB

3. MecTo nucuunanHbl B cTpykrype OIT

JucuurumHa (MoAyInb) «BrIcias MaTeMaTnkay OTHOCUTCS K 00s3aTeIbHON YacTu 00pa30BaTEIbHOM
MporpaMMbl U U3ydaercs B ceMectpe(ax): 1, 2.

B npomecce wu3yueHMs JAMCHUUIUIMHBI CTYAEHT TOTOBUTCS K pEIIEHUI0 THUIOB  3ajad
npodeccuonansHO  nearenbHOCTH, mnpemxycMoTpeHHbix @OI'OC BO u  obOpaszoBarenbHON
MPOTPaMMOH.

KOMHeTeHlII(Iﬂ HpeIlHIeCTBYlOHIHe AUCHHUILINHBI l'[ocneuyloume AUCHUIIIMHBI

OIIK-1 - CiocobeH aHaTU3MPOBATh 33/1a4H MPOQEeCCHOHANBFHOM NesITEeIFHOCTH Ha OCHOBE TIONOXKEHHH,
3aKOHOB U METOJIOB €CTECTBEHHBIX HAyK U MaTeMaTUKU

OIIK-1.1 Anamusupyer u IToaroroBka k npouenype 3aliuThl U
CTPYKTYPUpPYET JaHHBIE, 3alIMTa BBITYCKHOM

CO3J1aCT MaTeMaTu4eCcKue KBaMN(UKaMOHHOH paboTHI,
MOJIENIN CUTYyaINi YuebOHas nMpakTUKa:

O3HaKOMUTEJIIbHAA MPAKTHUKa

OIIK-2 - Criocoben hopMynrupoBarh 3af1a4qu MpoheCCHOHAIEHON ASITETHHOCTH HAa OCHOBE 3HAHUIA
npoQUIBHBIX Pa3esioB MATEMAaTHYECKUX U €CTECTBEHHOHAYYHBIX JUCIUIUIMH (MOIYJIeH)

OIIK-2.1 JleMoHcTpupyeT IToaroroBka k npouenype 3aliuThl U
3HaHMA NPO(UIBHBIX Pa3/eIoB 3alIMTa BBITYCKHOM
MaTeMaTU4ecKUX U KBaNMN(UKaMOHHOM paboTHI,
€CTECTBEHHO-HAYYHBIX YuebHas NpaKkTUKa:

JHCIUTIIAH O3HAKOMHTENIbHAs PaKTHKA

4. O06beM TUCHUILTHHBI (MOXYJIs1) U BUAbI y4eOHOH padoThI
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Bcero 324 9 144 72 72 2 0,45 | 125,55 52

5. Conepskanue TUCHMILIAHBI (MOTYJIs1)
5.1. Pa3aesibl, TeMbl AUCHUIJIMHLI M BUAbI 3aHATHI
("4achl MPOMEXKYTOUHON aTTECTAIMK HE YKa3bIBAIOTCS)

bI€ 3AHATHS
KHE 3aHATHUS
"eJbHast pabota

HanmenoBanue paznena, TeMbl

N
v
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Bcero

Jlexoun:

[TpakTuuec

Camocros

Paznea 1. JIuneitnas anredpa

62,85

18

18

26,85

Tewma 1.1. JIunelinoe BEeKTOpHOE
MPOCTPAHCTBO

6,85

2,85

Tema 1.2. Marpuiibt

Tema 1.3. Onpenenurenu

|

Tema 1.4. CoO6cTBEeHHBIE BEKTOPHI
¥ COOCTBEHHBIE 3HAYCHUS MAaTPUII

Tema 1.5. CucreMbl IMHEUHBIX
YpaBHEHHI

Tema 1.6. Penienue cucteMsl ¢
nomortisio hopmyn Kpamepa.
Petienne cuctembl ¢ MOMOMIBIO
oOparHo#t marpuiisl Pemenue
CUCTEMBI C TIOMOIIBIO 0OOpaTHOM
MaTpHIlbI

Tema 1.7. Metop 'aycca

Tema 1.8. Haxoxenue
HEOTPHIIATENIbHBIX 0a3UCHBIX
pelIeHni CUCTEMBI

Tema 1.9. OnHOpOIHBIE CUCTEMBI
JINHEWHBIX YpaBHEHUHN

Paznen 2. AHaJMTHYECKASA
reoMeTpusi

63

18

18

27

Tema 2.1. JlexapToBa
MPSIMOYTOJIbHAS CHCTEMA
KOOpPJMHAT

Tema 2.2. YpaBHeHuUe NpsMoin

Tewma 2.3. Dnnunc. OKpyKHOCTh

Tema 2.4. 'unep6ona. [TapaGomna

Tema 2.5. IIpeobpa3oBanue
CHCTEMBI KOOPUHAT

IR RIS E N

NN

NN

W W[W ]| W

Tema 2.6. YpaBHeHUE MJIOCKOCTH B
MIPOCTPAHCTBE

Tema 2.7. YpaBHeHHe NpsAMOil B
MIPOCTPAHCTBE

Tema 2.8. EBKiInoBO
MPOCTPAHCTBO. BrImykIibie
MHOKECTBA

Tema 2.9. IlpencraBnenue
BBIITYKJIOTO MHOTOTpaHHUKA

Paszgen 3. BBenenue B
MaTeMATHYeCKHHA aHAJIN3.
Teopus npenenos

Tema 3.1. [Ipenen ¢pyHkuun

Tema 3.2. 3ameuarenbHble
npezensl. PackpsiTre
HeolpeieIeHHOCTe N

Tema 3.3. HenpepbIBHOCTH
byHKITIH
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Paznen 4. Inddepenunansnoe 32 8 8 16
HCYHCJIEHUe

Tema 4.1. IIpousBoanas 8 2 2 4
Tema 4.2. luddepennman 8 2 2 4
Tema 4.3. [Tpunoxxenus 8 2 2 4
MPOU3BOAHOMN

Tema 4.4. ViccnenoBanue GpyHKINN 8 2 2 4
Pazjnen 5. UnuTerpajnHoe 32 8 8 16
HCYHCJIEHUE

Tema 5.1. IlepBooOpaznas. 8 2 2 4
Heonpenenennsiit uuTerpan

Tema 5.2. Metonbl 8 2 2 4
WHTETPUPOBAHUS

Tema 5.3. OnpeneneHHbIN 8 2 2 4
HHTeTpa

Tema 5.4. [Tpunoxenus 8 2 2 4
OTIPENIeIICHHOTO WHTETpaa.

HecoOcTBeHHBIE HHTETPAITBI

Paznea 6. Indpdepenunanbubie 18 4 4 10
YPaBHEHHS

Tema 6.1. JInuneiineie 9 2 2 5
muddepeHITnaIbHbIe YpaBHEHUS

MIEPBOTO MOPSAIKA

Tema 6.2. JInunelineie 9 2 2 5
muddepeHInanbHbIe YpaBHEHUS

BTOPOTO MOPsIIKa

Pasnea 7. Paabl 18 4 4 10
Tema 7.1. YucnoBble psibl 9 2 2 5
Tema 7.2. CTerneHHbIE PSIbI 9 2 2 5
Pa3znen 8. @®ynkuum MHOTHX 22 6 6 10
nepeMeHHbIX

Tema 8.1. Ilonarue pyHKIINN 8 2 2 4
MHOTHUX NEpEMEHHBIX

Tema 8.2. luddepenumnansHoe 8 2 2 4
WCUHUCIICHNE (PYHKIIUU MHOTHUX

MEPEMEHHBIX

Tema 8.3. DxcTpemyMbl QYHKIHN 6 2 2 2
MHOTHUX MIEPEMEHHBIX

5.2. KoHTpoabHbIe MEPONIPUSATHUS 110 TUCUUILIHHE

Bua xoHTpONA ®opma koHTpoIIst/ O1IeHOYHOE CPEACTBO

Texymumii koutpons | TectupoBanue

[IpomexyTounas 3auer
arTecTarus DK3aMeH
Bujx koHTpOJIsSI/ MCTIOIb3yeMble
Ne
HaumeHoBanme pasiena OLIeHOYHBbIE MATEPHAJIbI
n/n . IpomesxyT.
Texymmi
arrecranus
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1 |Jluneiinas anreGpa TectupoBanue 3auer
OK3aMeH
2 |Ananutuyeckas reoMeTpus TectupoBaHue 3auer
OK3aMeH
3 |BBenenue B MaTeMaTH4eckuil aHanus. Teopus TectupoBaHue 3auer
MpeIesioB DK3aMeH
4 | duddepeHnmanbHOE UCUUCTICHNE TectupoBaHue 3auer
OK3aMeH
5 |HuTerpanbHOE UCUUCIIEHUE TectupoBaHue 3auer
OK3aMeH
6 |duddepenumansapie ypaBHEHHUS TectupoBaHue 3auer
OK3aMeH
7 |Psaast TectupoBaHue 3auer
OK3aMeH
8 CDYHKI_II/II/I MHOTUX IMMEPEMCHHBIX TCCTI/IpOBaHI/Ie 3auer
OK3aMeH
6. OneHoyHbIe MaTepUAJIbl TEKYLIEr0 KOHTPOJIA
1. Jluneiinas aneebpa Tecmuposanue
No Coneprxanue Bonpoca Komreren
n/n ITpaBuibHBINA OTBET (KJIFOY OTBETA) s
1 OOparHas MaTpuIa, IOTy4YeHHAs IPU KPUTHUECKOM aHanu3e HH(OPMALUY, CYIIEeCTBYeT U equHCTBeHHa Toraa |OIIK-1,
U TOJBKO TOIZA, KOTJAa UCXOAHAs MAaTPULIA SBIISETCS: OIIK-2
a) BEIPOXKJICHHON
0) HEBBIPOXKIECHHOU
B) KBaJ[paTHOI
T') MaTpULEH-CTPOKOI
Ortser: 0) HEBBIPOXKICHHOM
2 Panrom cucremsl BEKTOPOB, UCIIOIB3YyEMOM [T aHA/IN3a KOJTMYECTBEHHBIX JAHHBIX, HA3bIBAIOT OIIK-1,
a) MaKCUMaJbHOE YHCIIO JINHEIHO 3aBUCHMBIX BEKTOPOB OIIK-2
0) MaKcUMaJIbHOE YUCIIO TMHEHHO He3aBUCHMBIX BEKTOPOB
B) MaKCHMAJIbHOE YUCJIO BEKTOPOB CHCTEMBI
T') MUHMMAJIbHOE YHCIIO IMHEHHO He3aBUCUMBIX BEKTOPOB
Ortsert: 6) MakCHMalbHOE YHCIIO TUHEHHO HE3aBICHMBIX BEKTOPOB
3 OmnopHoe peleHne CUCTEeMbl JINHEIHBIX YpaBHEHUH, OIy4€HHBIX B JECKPUITUBHON CTaTUCTHKE 3TO: OIIK-1,
a) HEOTPULIATENILHOE PEIlICHUE OIIK-2
0) HeoTpHLATENbHOE 0Aa3UCHOE PeLIeHUe
B) 0a3ucHOE pelieHne
r) 11000€ peleHre CUCTEMbI
Ortsert: 6) HeoTpHIaTenbHOE 6a3UCHOE pelIeHne
4 CucreMa JTUHEHHBIX HEOJHOPOIHBIX YPABHEHUM, IOTyYEHHBIX B IECKPUNTUBHON cTaTucTUKe onuchiBatomas |OIIK-1,
AJITOPUTM IPUHATHUS PELIEHUI COBMECTHA TOIA U TONBKO TOINA, KOIAa: OIIK-2
a) paHr MaTPHIIbl CHCTEMBI PaBEH YUCITy HEH3BECTHBIX
0) paHT MaTpHUIIBI CUCTEMBI OONBILE PaHra PACIIMPEHHON MAaTPHUIIBI STON CUCTEMBI
B) PaHT MaTpPHIBI CHCTEMBI MEHBIIIE PaHra PacIIMPEHHOIl MaTPUIIBI 9TOH CHCTEMBI
T) paHr MaTPHIIbl CHCTEMBI PaBEH PAHTy PaCIINPEHHOI MaTPUIIBI TOH CHCTEMEI
Ortsert: T) paHT MaTPHIIEI CUCTEMBI PABEH PaHTy PACIIMPEHHOH MaTPHUIIBI TOH CHCTEMBI
5 Anrebpauueckoe JONOMHEHHE K JJIEMEHTY MaTpPUIIbl, IOTy4eHHOH pu coope, u 00001IeH HHbOpMAIHY, OIIK-1,
paBHO OIIK-2
a) OIpeeIuTeNIo, IOTyYSeHHOMY U3 JAaHHOM MaTPHIIbI IIPU BEIYEPKUBAHUM CTPOKH U CTONONA JAHHOTO
JJIeMEeHTa
0) npousBeneHuo (-1) B cTerneHy CyMMbl HOMEPOB CTPOKH U CTOJIONA TaHHOTO 3JIEMEHTa Ha JOTOTHUTENbHBII
MHHOD JaHHOT'O 3JIEMEHTa
B) BEeJIMYHMHE JIOMOIHUTEIBHOTO MUHOPA K JAHHOMY 3JIEMEHTY MaTPHUILIbI
T) IPOM3BEACHUIO JAHHOTO 2JIEMEHTa Ha €ro JOMOJIHUTEIbHbII MHHOD
Ortser: 6) mpom3BeeHuIo (-1) B CTENEHN CyMMBI HOMEPOB CTPOKH U CTONOIA JAHHOTO 3IeMEHTa Ha
6 Onepauusi yMHOXKEHUsI MaTpull A ¥ B, mOy4eHHBIX JUIs1 aHaJIN3a KOJMYECTBEHHBIX TAaHHBIX JOMYCTHMA OIIK-1,
a) KOIJja YUCIIO CTPOK MaTPUIbI A paBHO YUCIy CTPOK MaTpuisl B OIIK-2
0) Kora YKucIo CTOI0I0B MATPHILBI A paBHO YUCIY CTPOK MaTpuIsl B
B) KOIZIa YHUCIIO CTPOK MAaTPHUILBI A paBHO YUCIY CTOIOI0B MaTpullsl B
T) TOJBKO KOIJIa MATPUIIBI UMEIOT OMHAKOBYIO Pa3MEPHOCTb
Ortser: 6) KOT/Ta 9HCII0 CTONOIIOB MaTPHIEI A PaBHO YHCIY CTPOK MaTpuIEl B
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7 OnpenenuTess MaTPHIIBL, MO3BOJISAIONIEH COAEep)KaTeIbHO MHTEPIPETUPOBATh NOTy4YeHHbIE pe3ynbrarsl, ipu  [OIIK-1,
TPaHCIIOHNPOBAHUHT OIIK-2
a) MEHsEeT 3HaK
0) He U3MEHSET 3HAYCHUE
B) MCHSICT 3HAUCHHUE
T) He MEHSET 3HaK
OtBer: 0) He U3MEHsIET 3HAYeHUE
8 Ecnu mpu pemennn cucteMbl THHEWHBIX YPaBHEHUH, TO3BOJISIONICH COMepKAaTEIbHO HHTEPIIPETUPOBATh OIIK-1,
TIOJTyYeHHBIE pe3ysbTaThl, MeTofoM ["aycca mosiButcs ypasaenue Buga 0x1+0x2+...+0xn=0, To: OIIK-2
a) CHCTeMa HeCOBMECTHA
0) 9TO ypaBHEHHE MOXXHO OTOPOCHTD M POIOIDKHUTH PEIICHUE CHCTEMBI
B) Ha4aTh 3aHOBO PEILICHUE CHCTEMBI
T') YMHOXXHUTB 3TO ypaBHEHHE Ha -1
OrtBert: 0) 3TO ypaBHEHUE MOXKHO OTOPOCUTH U IPOJOKUTH PEIICHUE CUCTEMbI
9 YcTaHOBUTE COOTBETCTBHE MEXY OTPE/IEICHUEM CHCTEMBI U €€ OTIMCAaHUEM OIIK-1,
OIIK-2
1)-coBMecTHasg™ a)-eClIi-0Ha UMeeT TOJIBKO
OJIHO ‘pelleHHe; !
2)-ompeenecHHAs 0)-ecnu-Bce cBOOOHbIE
YICHBI PABHEI HYJIIO;C
3)-0HOpOAHAA B)€CIJIH -OHA ‘UMeeT XOTI-ObI-
OJIHO ‘peleHne;
4)-HeoJHOPOTHAS T')-€CIH ‘He ‘BCe ‘CBOOOTHbIe "
49IeHBI"PABHEI HYJIIO;0
OrtBer: 1)—B)
2)—a)
3)—0)
4)—r1)
10 YcTaHOBUTE COOTBETCTBHE MEXK/Y OIIPEIEIICHNEM MaTPHUILIBI U €€ pa3MepoM OIIK-1,
OIIK-2
1)-KkBajipaTHasX a)mxlo
; =
2)-MaTpulia---CTpoKad 0) mxnX
3) IpsAMOYTOJIbHAs B)'1xXng
4)-MaTpHIIa — cToa0eI I')nxnd
OrtBer: 1)—r)
2)—B)
3)—0)
4)—a)
11 PaccraBbTe B BEepHOI MOCIIEA0BATEILHOCTH 3TAIbl HAXOXKICHHUS 0OPATHOM MaTpPHUIBI: OIIK-1,
a) TPaHCTIOHNPOBAHNE MATPHIIEI; OIIK-2
0) mpoBepKa MaTpUIIEl Ha BEIPOKIEHHOCTE;
B) JIeJICHHE JIEMEHTOB MaTPHIIBI Ha BEIMYHHY ONPEIETUTENS;
T') COCTaBJICHHE MaTPHIIBI U3 aNreOpandecKix JOIOTHEHHUH.
Orser: 0, T, a, B.
12 PaccraBbTe B BepHO# MOCIEA0BATSILHOCTH dTaIbI Mpeodpa3oBanus XKopaana: OIIK-1,
a) 3al0JIHEHHE KITIOUEBOTO CTOJIONA HYJISIMH; OIIK-2
0) mepecyeT OCTABIIMXCS MIEMEHTOB I10 TIPABHITY NPSIMOYTOIEHHKA;
B) BEIOOD KITIOYEBOTO DJIEMEHTA;
T) JIeIeHUE KITFOYE€BOI CTPOKH Ha KITFOYEBOM 3IEMEHT.
OtgerT: B, T, a, 0.
13 Uemy paBHO 3Ha4YEHHE ITIABHOTO ONpenenuTens A? OIIK-1,
OIIK-2
X1 — X, = 4,
x,+x, = 8.
Ortser: 2
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14 YeMmy paBHa CyMMa 3JIEMEHTOB TiepBoro cronona marpuiibl C=2A-3B nonyuennoii npu coope, n 0600menun (OIIK-1,
HHpOPMAIUH OIlK-2
OtBer: |6
15 UeMy paBHO CKaJSIpHOE MTPOU3BEACHNE BEKTOPOB, HCITOIB3yEMBIX TIPH KPUTHIECKOM aHAIIN3E OIIK-1,
nHpopManuu? OIlK-2
a(—1;—-2) un b(2;4)
OtBer: | -10
16 UYeMy paBeH ONpeeuTellb MaTPHUIIbI, TIOyYSHHOU TP cOope, n 00001eHnn nHdpopManuu? OIIK-1,
OIIK-2
OrtBer: -1
17 JlaHbl MaTpuUIbl, IOTy4YeHHbIE IpU cOope U 00001meHn: nHbopMay. YeMy paBHa CyMMa 3JIEMEHTOB OIIK-1,
Marpuipl AxB OIIK-2
A= 1 ) HDB = 1 1 2)
OtBer: |0
2. Ananumuyeckast ceomenmpusi Tecmupoeaz—tue
No Conepxanue Bompoca Kommeren
n/m | [IpaBwbHEIH OTBET (KJIFOY OTBETA) oust
1 T'eomeTprdeckoe MECTO TOYEK TTOCKOCTH MHTEPIIPETAINH IBYXMEPHBIX TAHHBIX, CyMMa PacCTOSHUMN OT OIIK-1,
KOTOPBIX JI0 JBYX JaHHBIX Touek F1 u F2, Ha3piBaeMbIX (hoKycaMu, eCTh BEIMYMHA MTOCTOsTHHAS, Ha3piBaeTcss  (OTTK-2
a) OKPYKHOCTBIO
0) srTHIICOM
B) runepOoIIoit
) apaboJoit
OtgerT: 0) amIuncom
2 YcTaHOBUTE COOTBETCTBHE MEXKY THUIIOM MPSIMOU U €€ ypaBHEHHEM OIIK-1,
OIIK-2
1)-obrmee ypaBHeHue ipsMoiid | a)y—yl ="k (x—x1)&
2)'ypaBHEHHeE TIPAMOIi-c By+C=-0r
YTITOBBIM KOS HHIHEHTOMT
3)'ypaBHEHHe TIPSIMOIA," y—n x—x
IIPOXOJIAINEH "Uepe3 - JaHHY O " V‘,—_vl - X —X
TOYKY 'B'AaHHOM® B) 2 - 2 o]
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I-[a.l'[pJaB.H’(;HI/II/ID ’
4)-ypaBHEHHUE TIPSIMOIA,
IIpoXo IsIeli uepes JiBe -
JIaHHBIC TOUKHX
OtBer: 1)—0)
2)—r)
3)—a)
4)—B)
3 IIpsimMble, reoMeTpUYECKH OMHUCHIBAOIIAS CTATUCTUUECKHE JaHHbIe 2X+y-1=0 u 2x+3y+2=0 OIIK-1,
a) IapaenbHbl OIIK-2
0) mepecekaroTcsl, HO He NePIeHIUKYIIIPHBI
B) MEPIICHIUKYISIPHBI
T') COBIIA/IAIOT
OrtBert: 0) mepeceKaroTcs, HO He NepIeHINKYIIIPHBI
4 UeMmy paBeH yroa MexJy NPSIMBIMHU, IOJYyYEHHBIX IPU HOCTPOSHUH IPOTHO3a B Ipagycax”? OIIK-1,
OIIK-2
x-y+5=0 u 3x+2y-9=0
Otser: |45
3. Bseoenue 6 mamemamuyeckuii ananus. Teopusi npedenos Tecmuposanue
No Conepxanue Bompoca Kommeren
/m | [IpaBwbHEIH OTBET (KJIFOY OTBETA) oust
1 Ilycts 0(x) - OeckOHEYHO MaJtasi pH X—> a QYHKITHSI, HCIIOIb3yeMasi B MAaTeMaTHIeCKON M JeCKPHIITHBHOM OIIK-1,
craructuke. Torma 1/a(x) ecTs: OIIK-2
a) OeckOHEYHO OOJIbIIas TIPU X— a
0) OeCKOHEYHO MaJiasi IPH X— a
B) QyHKIHS, Ipenen KOTOPOi NP X— a He CYIIECTBYET
T) QYHKIWSA, IIpesies KOTOPOH MPH X— a KOHEYEH
OrtBert: a) OeCKOHEUYHO OOoMbIIAs IPU X— a
2 Ilycrs a(X), B(X) ©.M. pyHKIMH TTpH X— a. [Ipenonokum, 4To CymecTBYeT MpeieN UX OTHOICHUS U OH OIIK-1,
paBeH |. YcTaHOBHTE COOTBETCTBHE MEX/y 3HAYCHUEM | 1 cpaBHEHUEM 0.M. OIIK-2
1)l=zxx a) pynxmuH o(x) 1 B(x)
Ha3BIBAIOTCH O.M.
OINHAKOBOTH SAAKA
D=1 &) dyniaum a(x)
HaspBacTes 6.M. Gomee
BBICOKOTIO MOPS/IKa, YeM
Bx)
3)I=0 8) hyuxumn o(x) 1 B(x)
Ha3bIBAIOTCH
9KBHBAJIEHTHBIMH 0. M.
4) 1 — uuceno, I1#0,1 1) bysxmms B(x)
HasbBacTes 6.M. Gomee
BHICOKOTO TIOPAKA, M
()
OtBer: 1)—r)
2)—B)
3)—06)
4)—a)
3 Touxka a ABIIETCS TOUKOH pa3pbiBa HepBoro pona ¢yHkuuu f(x) , ecnu: OIIK-1,
a) OZIHOCTOPOHHUE TIpeenbl (GyHKIHU B 3TOM TOUKE KOHEUHbI U PaBHBI 3HAYEHUIO (PYHKIIUU OIIK-2
0) OTHOCTOPOHHHME IIpe/ielibl (PYHKIMU B 3TOH TOUKEe KOHEUHbI, HO HE PaBHBI 3HAUCHUIO (DYHKIIUU
B) OJJHOCTOPOHHUE Ipefensl GyHKIUH B 3TOH ToUKe OeCKOHEUHBI
T) X0Ts OBl OHMH U3 OHOCTOPOHHUX Ipe/ieNIoB (PyHKIMHU B 3TOH Touke OeCKOHEUEeH
OrtBet: 0) OTHOCTOPOHHHE TIPEAEIBI PYHKIHU B 3TOH TOYKE KOHEUHBI, HO HE PAaBHEI 3HAYCHUIO
byHKIIH
4 4. Touka a sIBJISIETCS TOUKOHM pa3pbiBa BTOporo poaa ¢pyukiuu f(x), ecnu: OIIK-1,
a) OJJHOCTOPOHHHME TIPe/IeIbl (PYHKIIUU B STOM TOUKE KOHSUHBI M PaBHBI 3HAUYCHHIO (HYHKIHU OIIK-2
0) OTHOCTOPOHHHME ITpeIeIbl PYHKIMH B 3TOI TOUKEe KOHCYHBI, HO HE paBHBI 3HAUCHHUIO (DYHKIIUH
B) OJHOCTOPOHHHME ITpeiestbl GYHKINH B 3TOH TOYKE KOHEYHBI, HO HE PaBHBI IPYT APYTY
T) X0Ts OBl OZJMH U3 OHOCTOPOHHUX MpeesoB (QYHKINH B 3TOH TOYKE HE CYIIECTBYET WM OECKOHEUEH
OrtBert: I') XOTs ObI OJIMH U3 OJHOCTOPOHHHX IpeenoB (QYHKIUH B 3TOH TOUKE HE CYIIECTBYET WU
OeCKOHEUCH
5 Touka a sIBNAETCS TOUKOH YCTPaHUMOTro pas3pbiBa (GyHkiuH f(X), ecnu: OIIK-1,
a) OJJHOCTOPOHHHME TIpe/iesbl (PYHKIIUHU B ATOH TOUKE KOHEUHBI U PaBHBI 3HaUCHHIO (DYHKIIUU OIIK-2
0) 0OIHOCTOPOHHHUE Mpeesbl (PyHKIUH B 3TOW TOYKE KOHEYHBI U paBHBI MEXY cOOOM, HO HE PaBHbI 3HAYECHUIO
dyHKIIH
B) OJIHOCTOPOHHUE Hpe/enbl (yHKIUY B 9TOH TOUKE KOHEUHBI, HO HE PaBHBI MEXy cOO0H
T) X0Ts OBl OMH U3 OHOCTOPOHHUX IIpe/ieNIoB (PYyHKIMHU B 3TOH Touke OeCKOHEUEeH
OrtBet: 0) OTHOCTOPOHHHE IIPEIEIIBI PYHKIHU B 3TOH TOUKE KOHEYHBI 1 PaBHBI MEXIy cO00H, HO HEe
PaBHBI 3HAYEHHIO (QYHKINU
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4. Hupppepenyuanvroe ucuucnenue Tecmuposanue

No Coneprxanue Bonpoca Komreren
/i | ITpaBuibHBINA OTBET (KJIFOY OTBETA) us
1 Ecnu nuddepeniupyemas GpyHKIHs, ONUCHIBAIONIAs CTAaTHCTUYECKUE JaHHBIE, YObIBAET HA HEKOTOPOM OIIK-1,
UHTEpBaJe, TO B KaJKA0H TOUKE 3TOr0 MHTEpBaa: OIIK-2
a) IPOM3BO/IHAS PaBHA HYIIIO
0) NpoON3BO/IHAS HETIONIOXKUTEIbHA
B) IPOM3BO/IHAS HE CYLIECTBYET
') IPOU3BOHAS HEOTPHLIATEIbHA
OrtBet: 0) IPOM3BOIHAS HETIONOXKUTEIbHA
2 Jst Toro utoOb! ABax sl AU depeHnupyemas ¢pyHkuus f(x) uMena B CTalMOHAPHOM TOUKE MAKCUMYM, OIIK-1,
HEOOXOAMMO M JJOCTATOYHO YTOOBI OIIK-2
a) marpuna ['ecce B 9T0i1 TOuke ObLIA OTPULIATENIHLHO ONpPEEIeHa;
0) marpuna ['ecce B 3T0ii TOuke ObLIA MONOKUTEIBHO ONPE/IENIeHa;
B) Marpuua ['ecce OblIa paBHA HYIIIO;
r) marpuna ['ecce He cymecTBoBaia.
OrtBert: a) matpuna ['ecce B 3Toi TOUKe ObUTa OTPHIIATENFHO OIIPEIeIICHa;
3 I'padux pyHKUIMM, ONMUCHIBAIOLIEH CTATUCTUYECKHE TaHHBIE, HA3bIBAETCS BHITYKJIBIM Ha HHTepBae (a, b) ecnu (OIIK-1,
KacarelbHas K rpaduky, IpoBeieHHas B JF000W TOUKe MHTEpBaa: OIIK-2
a) pacrnosioxeHa Haj rpadukoM QyHKIHH
0) pacnionoxxeHa noa rpadukom GyHKIMH
B) mapasiensHa ocu OX
) nepneHauKyisipHa ocu OX
OrtBer: |a) pacriosyiokeHa HaJl rpakoM QyHKIIUU
4 YrinoBo# k03(pHUIUEHT KacaTeNbHOH K KpUBOH, HCIIONb3yeMOH B IECKPUITUBHON cTaTHCTUKE B Touke paseH: |OIIK-1,
OIIK-2
a) 3HAYCHHUIO apryMEHTa X
0) 3HaueHUIO QyHKIUUS (X()
w '
B) 3HAYCHHIO IIPOU3BOIHOM [ (X))
I) 3Ha4YeHUI0 quddepennnana dy
Ortser: |B)
5 YcTaHOBUTE COOTBETCTBHE MEXK/ITY CBOWCTBOM (DYHKIIMH M €T0 OINpeAeIeHHEM OIIK-1,
OIIK-2
1) f{x) Ha3bIBaeTCs . a)x1>x2 = flxr) <fix2)
MOHOTOHHO BO3pacTalolIen
2) flx) Ha3pIBaeTCS 6) 'xe A fx)<M
OrpaHH‘IeHHOﬁ CHH3Y Ha
MHOXeCTBe 4
3) f{x) Ha3BIBacTCA B) x> X2 = flx1) > flx2)
MOHOTOHHO yOBIBatoIIeit
4) fix) Ha3BIBaeTCst r xed flx)y>M
OFpaHH‘IeHHOﬁ CBEpPXY Ha
MHOXecTBe 4
OrtBert: 1)—B)
2)—r)
3)—a)
4)—0)
6 ‘YcTaHOBUTE COOTBETCTBHE MEXKLY THUIIOM TOUKHU U €€ OIpeieIeHueM OIIK-1,
1) Touka sKCTpeMyMa a) B 3TOU TOYKe rpaduk MEHSET HAMPABJICHUE BBITYKIOCTH OIIK-2
2) Touka nmepernoda 0) B 9TOI TOUKe MPOM3BOAHAS paBHA 0 MJIM HE CYyIIECTBYET
3) TouKa KpUTHYECKast B) B OTOH TOYKE PACIIONOKEH JIOKATEHBIH MaKCHMYM W MHHHMYM
4) TouKa cTallMOHApHAS T') B 3TOW TOYKE MPOU3BOIAHAS PaBHA HYITIO
OrtBert: 1)—B)
2)—a)
3)—0)
4)—1)
7 PaccraBbTe B BepHOI MOCIEI0BATENPHOCTH JTAIbI HAX0XKJECHHUS 3KCTPEMyMa (yHKIIUU: OIIK-1,
a) KpUTUYECKHEe TOUKU HAHOCATCA Ha OCb; OIIK-2
0) HaxoqUTCs MPOU3BOIHAS (PYHKIINY;
B); ONpPENENIOTCS 3HAKH POU3BOTHOM B MHTEPBaax;
T') ONPEAEISIFOTCS. KPUTUYECKUE TOUKH;
) yCTAQHABJIMBAETCS TUI DKCTPEMyMa.
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OrtBer: 0, T, a, B, 1.
8 PaccraBbTe B BepHOM MOCIEI0BATENPHOCTH JTAIbI HAX0XK/CHHUS ToUeK neperuda rpaduxa GyHKIHHU: OIIK-1,
a) CTAIlMOHAPHBIE TOUKU HAHOCATCA HA OCh; OIIK-2
0) HaXoaUTCs NPOU3BOIHAS (DYHKIIUU BTOPOTO MOPSIIKA;
B); ONpPENENIOTCS 3HAKH MPOU3BOHOIM BTOPOTO MOPsAKa B MHTEpBaIaxX;
T') ONPEAEISIFOTCS CTAllMOHAPHBIE TOUYKH;
) yCTaHaBJIUBAETCS HAJIMUKE ToueK neperuda rpaduxa QyHKIMN.
OrtBer: 0, T, a, B, 1.
9 Haiinute abcuuccy Touku neperuda rpapuka GyHKIUH, TAIOIIEH TPOTHO3HbIE OLIEHKN TUHAMUKH OIIK-1,
SKOHOMMYECKHUX MTOKa3aTenen OIIK-2
(x)=x 3 _0x? +1
OrtBer: |3
10 Haiinute abcuuccy TOYKH JTOKAJIBHOTO MUHUMYMa (DYHKIMH, JAIOLIEeH IPOrHO3HbIE OLIEHKH JUHAMHUKH OIIK-1,
SKOHOMHYECKUX MOKa3aTenel (OTBET AaTh JECATHYHOU JPOObIO). OIIK-2
o .-I
I
-II.- 6 -II.- J -II.-
I
| ] n | ]
OtBeT: |0,25
11 Yemy paBHO 3HaYEHHE YaCTHOW NPOU3BOAHON (PYHKIIMY IO IEPEMEHHOH X, Aaroliell IPOrHO3HbIE OLIEHKU OIIK-1,
JMHAMUKH YKOHOMUYECKHUX MMOKa3aTeJeH B JaHHONW TOYKE OIIK-2
z=X VYV M 2:1
OtBer: |—4
5. Unmeepanvroe ucuucnenue Tecmuposanue
No Conepxanue Bompoca Kommeren
n/m | [IpaBwbHEIH OTBET (KJIFOY OTBETA) oust
1 Oyukims F(x) sBisercs nepBoodpasHoi i pyHkuu f(X) , HConb3yeMoii B MaTeMaTHYeCKOW 1 OIIK-1,
JIECKPUIITUBHOMN CTaTUCTUKE, €CIIU BBIMOIHSIETCS PaBEHCTBO: OIIK-2
f
a) f (x) = F(x)
6) f(x) = F(x)
B) f(x) = F (x)
r)df(x) = F(x)
Ortser: B)
2 YeMy paBeH ONpeeeHHBIN HHTErpal OT (PYHKIIUH, JAIOIIeil MPOTHO3HBIC OICHKN AWHAMHUKH dKoHOMHYeckux |OTIK-1,
rokasaresnen OIIK-2
T
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OtBer: 1
3 Heomnpenenenusim nuterpanom uis ¢pyHkimu f(X) Ha3pIBaeTCs: OIIK-1,
a) COBOKYITHOCTb BCEX MEPBOOOPA3HBIX Ui GyHKIUU f(X) OIIK-2
0) COBOKYITHOCTB BCE€X MPOM3BOAHBIX OT hyHKInu f(X)
B) cama ynkuust f(x)
r) Mrobast mepBooOpasHas GpyHkuus f(x)
OrtBert: a) COBOKYIIHOCTb BCeX IepBooOpa3HbIX it pyHknuu f(x)
4 Heonpenenennsiit naTErpan 3To: OIIK-1,
a) 9uCIio OIIK-2
0) COBOKYITHOCTb YHCEI
B) QyHKIUSA
T') ceMencTBO PpyHKIHI
OrtBert: I) ceMelcTBO PyHKIMI
5 IIpon3BomHas OT HEOTPEAETIEHHOTO NHTETpajla paBHa: OIIK-1,
a) MPOM3BOTHOM OT MOAUHTErpabHOMN QYHKITUH OIIK-2
0) MOMUHTETPATTLHOMN (DYHKIHH
B) MOAUHTETPATEHOMY BBIPa)KCHHIO
r) muddepeHnnany GyHKIHH
OrtBert: |6) HOIUHTErpaIbHON QyHKIUU
6. Jugpepenyuanvuvie ypasnenus Tecmuposanue
No Coneprxanue Bonpoca Kommeren
n/n | ITpaBuibHBINA OTBET (KJIFOY OTBETA) s
1 Topanox puddepeHInanIbHOrO ypaBHEHUS OpeiesieTcs 10 OIIK-1,
a) CTeNeHU (PyHKIU OIIK-2
0) crenenu x
B) 10 CTETIEHH IPOU3BOJHOM QYHKIH
T) 10 HOPAAKY CTaplieil IpOU3BOIHOMN, BXOAAIIEH B ypaBHEHUE
Ortser: T) TI0 TIOPSIIKY CTapIiei MPON3BOTHON, BXOASIIEH B ypaBHEHUE
2 Pemenuem nuddepeHnnanIbHOrO ypaBHEHNUs Ha3bIBACTCSL: OIIK-1,
a) 4UCIO0, IPH IOACTaBKe KOTOPOTro B ypaBHEHUE, 00paIlaeT ero B TOXKIECTBO OIIK-2
0) (yHKIMA IpU IOACTaBKE KOTOPOil B ypaBHEHUE, 00paIlaeT ero B TOXKIECTBO
B) BEKTOP, NIPH MOJCTABKE KOTOPOTO B ypaBHEHHE, 0OpAIIaeT ero B TOXAECTBO
T) CHCTeMa YHCel, IPH MOACTABKE KOTOPHIX B ypaBHEHHUE, 00pAILaeT ero B TOXKIECTBO
OrtBert: 0) QyHKIHS IIpHU MOACTaBKE KOTOPOIl B ypaBHEHHE, OOPAIIAET €r0 B TOXIECTBO
3 Jluneiinsle nuddepeHranpHble ypaBHEHHS IEPBOro MOPsIKa, UIMEeT BUJ: OIIK-1,
OIIK-2
r p—
a) Y'+ p(x)y +q(x) =0
4 p—
6) y'+p(¥)x+q(y)=0
4 —
B) V' y+p(x)-q(y)=0
4 —
N Y- f(x)+p(x)-y+g(y)=0
Ortser: |a)
7. Paowl Tecmuposarue
No Coneprxanue Bonpoca Kommeren
n/n | ITpaBuibHBINA OTBET (KJIFOY OTBETA) s
1 UucnoBoil psia Ha3bIBACTCS CXOASIIUMCS, €CIH OIIK-1,
OIIK-2
a) llm a, =0
6) lim §, =8
B) IIm S, =
r) Im a, <1
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OtBer: 0)

HCOGXOI[I/IMBIM MIPU3HAKOM CXOAUMOCTH YUCJIOBBIX PAJOB SABJISACTCS:

a) YUCIIOBOIA PSAJI CXOaUTCs, ecai  lim a, = 0
6) 9MCIIOBOH s/l cXOmuTCs, ecid  [im a, < 1
B) ecnu lim a, =0, To 9uCI0BOM AL CXOXUTCSL

T) €CIIH YUCIIOBOII PA CXOIUTCSA, TO lim a, = 0

. la, +1
3.Ecmm lim F2—
n—w| dp

=/ , TO HEBEPHBIM SIBJISICTCS YTBECPIK/ICHUC!

Otser: | r)

OIIK-1,
OIIK-2

Paguyc cxonumocTu R cTeneHHo psina ynoBIeTBOPSIET YCIOBUIO:

a) IpH Bcex ‘x‘ < R creneHHOH psi CXOAUTCS
0) npu Bcex ‘x‘ > R creneHHOM psiji pacXOUTCsI
B) NP Bcex |x| < R — psin cxoauTes, a pu Beex |x| > R — paj pacxoaurcs

T) IIpH ‘x‘ = R psam cxomures

Ortser: | B)

OIK-1,
OIIK-2

8. Qynxyuu mHoeux nepemennvix Tecmuposarue

Ne
n/m

ConepxaHnue Borpoca

| ITpaBuibHBINA OTBET (KJIFOY OTBETA)

KoMmneren
LUt

Jst Toro uToOb! ABax sl AU depeHnupyemas pyHkuus f(x) uMena B CTalMOHAPHOHN TOUKE MAKCUMYM,
HEeo0XOJMMO U I0CTaTOYHO YTOOBI

a) Marpua ['ecce B 9T0l TouKe ObLIa OTPULATENILHO ONpEIEeIICHa;

0) marpuna ['ecce B 3T0ii TOuke ObLIA MOJOKUTEIBHO ONPEJIENeHa;

B) Marpuua ['ecce OblIa paBHA HYIIIO;

r) Matpuna I'ecce He cymecTBoBana.

OrtBert: a) matpuna ['ecce B 9Toi TOUKe ObUTa OTPUIIATENFHO OIIPEIeIICHa;

OIK-1,
OIIK-2

OOnacTbio onpeaeneHus QyHKIUU IByX IEPEMEHHBIX SBIIACTCS:
a) HEKOTOPOE MHOXECTBO To4YeK Ha miockoctd OXY

0) HEKOTOPBII YHCIOBOH IPOMEKYTOK (a,b)

B) HEKOTOpas IOBEPXHOCTh B TPEXMEPHOM IIPOCTPAHCTBE

') HEKOTOPOE MHOXECTBO TOUYeK Ha IIockocTH OYZ

OrtBer: B)

OIK-1,
OIIK-2

I'paduxoM dyHKIMU BYX IEPEMEHHBIX B O0IEM CIydae sIBISETCA:
a) kpuBas Ha miockoctu OXY

0) xpuBas Ha miockoctu OYZ

B) KpuBas Ha 1m1ockoctd OXZ

T') HEKOTOpPasi IOBEPXHOCTh B TPEXMEPHOM IIPOCTPAHCTBE

OrtBert: I') HEKOTOPasi IOBEPXHOCTB B TPEXMEPHOM IPOCTPAHCTBE

OIK-1,
OIIK-2

OyHKIMA HECKOIBKUX IepeMEHHbIX U depeHnupyeMa B ToUKe, eCIIi:

a) CyILECTBYIOT YaCTHBIC IPOU3BOIHbIEC JaHHON (QYHKIUH B 3TOH TOUKe

0) cymecTByeT X0Ts ObI OJJHA U3 YaCTHBIX MPOU3BOIHBIX JAHHON (PyHKIMU B JaHHOU TOUKE

B) 4aCTHBIC IPOU3BOHbIE JaHHOH (DYHKIUH CYLIECTBYIOT B HEKOTOPOH OKPECTHOCTH JaHHOU TOUKHU U
HENPEPBIBHBI B CAMOM TOYKE

T) X0Ts OBl OJJHA U3 YACTHBIX MPOU3BOAHBIX CYIIECTBYET B HEKOTOPOI OKPECTHOCTH JAHHON TOYKU U
HENpEepbIBHA B CAMOM TOUKE

OrtBert: a) CyIECTBYIOT YaCTHbIE IIPOU3BOHBIE JaHHON (DYHKIIUH B 3TOH TOUKe

OIK-1,
OIIK-2

Jlana GyHKIUS HECKOJIBKHUX NepeMeHHbIX. [Ipernen (ecim oH cyniecTByeT U KOHEUEH) OTHOIICHHUS YaCTHOTO
MIpUpAIICHNs JaHHON QYHKINH O HEKOTOPOH NMepeMEHHOH K IPHPAIIECHHIO 9TOH IIEpEeMEHHON IpH
CTPEMJICHUH TIOCJICTHETO K HYITIO HAa3BIBACTCS:

a) YaCTHOM MPOM3BOIHON JaHHOW (YHKIIMH IO COOTBETCTBYIOIIEH MepeMeHHOMN

0) nosHbIM TUddepeHIanoM TaHHON GyHKIHK

B) TPaJIMEHTOM JaHHOH QYHKIHH

T') TIOJIHBIM ITPUpAIICHIEM TaHHOW QyHKIHH

Ortser: a) 4YaCTHO# MPOM3BOIHOMN TaHHOW (PYHKIIMH 1O COOTBETCTBYIOIIEH MepeMeHHON

OIIK-1,
OIIK-2
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6 I'paguent GyHKIMU ABYX MEPEMEHHBIX, BBIUUCICHHBIN B TPOM3BOJILHOMN TOYKE, 33/1a€T: OIIK-1,
a) HaNpaBJeHUue HOPMaJU K rpaduKy (yHKIIUU B ITOH TOUKE OIIK-2
0) HampaBJIeHHE HaUCKOpeHIero yobiBaHus (DYHKIMU B dTOH TOUKE
B) HalpaBJICHUE JIMHUU YPOBHS, MPOXOAIIEH Yepe3 3Ty TOUKY
T) HalpaBJIeHHE HAHCKOPEHIero Bo3pacTaHust GYHKIUH B 9TOH TOUKE
OrtBert: T') HallpaBJIeHUE HAUCKOPEHIIeTO BO3pacTaHus (GyHKIHU B 9TOI TOUKE
7 KonnyecTBO 9acTHBIX MPOU3BOAHBIX BTOPOTO MOPsAAKa GYHKIMU TPEX MEPEMEHHBIX PABHO: OIIK-1,
a)3 OIIK-2
0) 6
B)9
r) 12
Ortser: B)9
7. OHeHO‘-lele MaTepHuaJibl HpOMeHCYTOqHOﬁ arrecranmumu
3auem nepewiii cemecmp
No Conepxanue Bompoca Kommeren
/m [IpaBwbHEIH OTBET (KJIFOY OTBETA) oust
1 JIuneitHOe BEKTOpHOE N-MEPHOE MPOCTPAHCTBO OIIK-1,
JluneitHOe BEKTOpHOE N-MEpPHOE MPOCTPAHCTBO OIIK-2
Onpedejleﬂue 1. Vr[opsujoqem—lax COBOKYITHOCTD U3 7 ueﬁcrﬁmem;marx 9HCeNI ay, Qz, ..., Ay HA3BIBAETCS 7-MEPHBIM BEKTOPOM
alay, as, ..., ay). Uucna ay, a,, ..., a, HA3EIBAIOTCS KOOPIHHATAMH BEKTOPA.
JIBa n-MepHBIX BEKTOpa a_ (an,az, ...,ay) 1 b (b1, by, ..., by) CINTAIOTCS PAaBHBIMIL, €CITIL PABHEI IIX COOTBETCTBYIOIINE KOOPIIHATEL:
Onpeodenernue 2. Cymmoii (pasHOCTBIO) JIBYX 7-MEPHBIX BEKTOPOB 5(01, Ay ooy Qg) K b (b1, by, ..., by) Ha3BIBaETCS 1-MEPHEIL BEKTOD,
KOOpAHHATBI KOTOPOTO paBHBEI CyMMaM (paSHOCTSEM) COOTBETCTBYIOIIIX KOOPIHHAT HCXOJTHBIX BEKTOPOB:
Onpedenerue 3. IIpon3BeieHIEM n-MEPHOTO BEKTOpa a (a1, ay, ..., ay) Ha 9HCIO k Ha3bIBaeTCA n-MEPHbII BEKTOP, KOOPIHHATEI KOTOPOTO
PaBHEBI IPOU3BEICHUAM KOOPIHHAT BEKTOpa a_ Ha 4HClo k:
Onpedejleﬂue 4. COBOKyHHOCTl: BCEX 77-MEPHBIX BEKTOPOB C BBEJICHHBIMH Ha Hel OonepanusiMH CIOXKCHHA H YMHOXCHHS Ha 9HCIO
Ha3bIBACTCA #7-MEePHBIM JIUHEHHBIM BEKTOPHBIM IPOCTPAHCTBOM I obo3HauaeTCH En
Orser: Onpenenenue 1. YnopsgoueHHasi COBOKYITHOCTb U3 N JEHCTBUTENBHBIX uucen al, a2, ..., an
HA3bIBACTCSl N-MEPHBIM BEKTOPOM
a(al, a2, ..., an). Yncna al, a2, ..., an Ha3pIBalOTCS KOOPIUHATAMU BEKTOPA.
JIBa n-mepHbIX BekTopa (al, a2, ..., an) u (bl, b2, ..., bn) cUUTAIOTCSI paBHBIMH, €CJIU PaBHbI
UX COOTBETCTBYIOIME KOOPAUHATHI:
Omnpenenenue 2. CyMMoii (pa3HOCTBIO) IBYX N-MEPHBIX BEKTOpOB (al, a2, ..., an) u (b1, b2, ...,
bn) Ha3bIBaeTCs N-MEpHBII BEKTOP, KOOPAUHATHI KOTOPOTO PaBHBI CyMMaM (Pa3HOCTSAM)
COOTBETCTBYIOLIMX KOOPAUHAT UCXOAHBIX BEKTOPOB:
Omnpenenenue 3. IIpousBeneHueM n-MepHOro BekTopa (al, a2, ..., an) Ha uncio k Ha3bIBaeTCs
N-MEpHBIN BEKTOP, KOOPIUHATHI KOTOPOTO PaBHBI IPOU3BEICHUSM KOOPAUHAT BEKTOPA Ha
yucno k:
Onpenenenue 4. COBOKYIHOCTh BCEX N-MEPHBIX BEKTOPOB C BBEICHHBIMU Ha HEH onepanusiMu
CJIOXKEHUS] U YMHOXKEHHUS Ha YUCIIO HAa3bIBAETCS N-MEPHBIM JIMHEHHBIM BEKTOPHBIM
MIPOCTPAHCTBOM U 0003Ha4aeTcs En.
2 CkansipHOE TIpOU3BEIeHHE. YTOI MEXKAY BEKTOPAMHU. OIIK-1,
OIIK-2
jf" 1p 1. CKalsIpHBIM P JBYX P! BEKTOPOB E(n.. Ay .oy Q) B [;(b,, by, ..., by) Ha3BIBAETCS YHCIO, PABHOE|
CyMMe IIONapHbIX HpOIlKBC,ICHIlfI COOTBETCTBYIOIIHNX KOOP/IHHAT.
E-I; =arbi+ayby+ ...+ ayby.
Onpeoenenue 2. JIHOl 1#-MePHOTO BEKTOPa HA3HIBASTCS BEIHHIHA:
a :\/E_z =Ja’+a’ +..+a’.
(popl\g’ﬁgﬂieﬂeﬂﬂf 3. Vroom MeXIy IBYMS HEHYJIEBBIMH rn-MEPHBIMH BEKTOPaMH HAas3bIBAE€TCHA YIrOJ, KOCHHYC KOTOPOTO BBIYHCIIAETCS I
cosp = a-b
-t
Ortser: Onpenenenne 1. CkaasipHBIM MPOM3BEICHUEM JBYX N-MEPHBIX BeKTOpoB (al, a2, ..., an) u (bl,
b2, ..., bn) Ha3BIBaeTCA YUCIIO, PABHOE CyMMeE TIOTIAPHBIX TPOU3BECHUH COOTBETCTBYOIINX
KOOp/IMHAT.
al-bl +a2-b2+ ... +an'bn.
Onpenenenue 2. JIinHo# n-MepHOro BEKTOpa Ha3bIBaeTCs KBaAPATHBIM KOPEHb U3 CKAJISIPHOTO
KBaj[paTa BEKTOpa
Onpenenenne 3. YoM Mexay IByMs HEHYJIEBBIMU N-MEPHBIMH BEKTOpPAaMH Ha3bIBAETCS yTrol,
KOCHHYC KOTOPOT'O PaBe€H OTHOIIEHHIO CKaJIIPHOTO NMPOU3BEICHUS BEKTOPOB Ha MPOU3BEICHHUE
UX JJIHH
3 Panr u 6a3uc CHCTEMbI BEKTOPOB OIIK-1,
ArTe A
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OrtBeT:

Onpenenenrie 1. PaHTOM cHCTEMBI BEKTOPOB Ha3bIBACTCS MAKCUMAIIBHOE YHCIIO IMHEHHO
HE3aBUCHUMBIX BEKTOPOB CHCTEMBI.

Onpenenenne 2. ba3ucoM cucTeMbl BEKTOPOB HA3bIBAETCSI MAKCHMAIbHAS JINHEWHO
He3aBUCHUMasl OJICHCTEMA JaHHON CHCTEMBI BEKTOPOB.

Teopema 1. JIro00¥i BEKTOp CHCTEMBI MOYKHO MPECTABUTD B BU/IC JTMHEHHOW KOMOHHAIMH
BEKTOPOB Oa3uca cucTeMbl. (BCsknii BEKTOP CHCTEMBI MOXKHO Pa3JIOKUTh MO BEKTOpaM
6asuca.) KoadduipeHTs! pasnoxeHust OnpeaessiFoTes [UIsl JaHHOTO BEKTOpa U TaHHOTO Oa3uca
OJTHO3HAYHO.

UILIN-Z

MuHopsI 1 anredpanyeckue JOMOTHEHUS

OIK-1,

OrtBeT:

[Iycts nana mpsMoyroibHAs MaTpuna A pasMepa mxn.

Onpenenenre 1. MunopoM nopsiaka k gaHHoit Marpuiisl, rae K min(m;n), Ha3bIBaeTCs
orpereNnuTeNs K-ro mopsiika, IoaydeHHBIH U3 MaTpUIEl A BeIYepKuBaHHEM (m — K) cTpok m(n
— k) cTon6uos.

Onpenenenre 2. JIonoMHATEIBHBIM MHHOPOM Mij K SJIEMEHTY aij KBaJpaTHOH MaTpuIsl Anxn
Ha3bIBAaCTCs ONPEAENUTENb (N — 1) Topsika, ITOTYYCHHBIH U3 MaTpULEl A BEIYEPKUBAHHEM
3TOTO HJIEMEHTA BMECTE CO CTPOKOH M CTOJIOIIOM, B KOTOPBIX OH PACIIONIOXKEH.

Onpenenenne 3. AnreOpandecKuM JOMONHEHHEM Alj K 3JIEMEHTY aij KBapaTHOW MaTpPHUIIbI
Anxn Ha3BIBaeTCS YUCIO

Ajj =.(-1)i+j Mjj

Teopema 1. Onpeznenurens paBeH CyMMe TOaPHBIX IPOU3BEICHUH 3JIEMEHTOB JII000H CTPOKH
(cTonba) Ha UX anredpanveckue TOTMOTHEHHS.

OIIK-2

Oo0parnas matpuiia. CylecTBOBaHUE U €JMHCTBEHHOCTD.

OIK-1,

OrtBeT:

Omnpenenennre 1. KBagparHas MaTpuna Ha3bIBaeTCs BEIPOXKICHHOM, €CIIH €€ ONPENeIUTENb
PaBeH HYJIO, U HEBBIPOXKAEHHOW — B MPOTHBHOM CITyJae.

Onpenenenne 2. Marpunia A—1 Ha3pIBaeTCs 00paTHON K KBapaTHOW MaTpHile A n-ro
ropsinka, ecnn A-A—-1 = A-1-A=E.

Teopema 1. [lyist m000# HEBBIPOXKICHHOM KBAIPATHON MAaTPHIIBI CYIIECTBYET €ANHCTBEHHAS
obparHasi MaTpHuIa.

OIIK-2

Panr marpuner.

OIK-1,

OTtBeT:

Omnpenenenre 1. PaHrom MaTpHIsl Ha3bIBaETCS MAKCUMAIBHBIH TTOPSIIOK MUHOPA, OTIINYHOTO
OT HyJIs1, U 0003HadaeTcs r(A).

Teopema 1. PaHr MaTpHIEl paBeH MaKCHMaIbHOMY YHCITy JIHHEHHO HE3aBUCHMBIX CTPOK
(CTONOIIOB) MATPHIIBI.

[1pu sneMeHTapHEIX IpeoOpa30oBaHUAX PaHT MAaTPHIIBI He MEHsETCs. PaHT TpeyroibHoit
MaTpPHIEI PaBEH YHCITy HEHYJIECBBIX CTPOK 9TOH MaTPHIIBL.

J151s1 TOro 9TOOB! HAMTH PaHT MaTPHUIIEL, HEOOXOIMMO C TOMOIIBIO 3IIEMEHTaPHBIX
peoOpa3oBaHMil IPUBECTH €€ K TPEYTOIbHOMY BHIY W HAWTH PAHT MOITyYEHHOH MaTPHITBL.

OIIK-2

Merton I'aycca.

HaXOX/ICHUs PelICHUH 001Iell CHCTeMBbl ypaBHEHUH

OIK-1,

OrtBeT:

Omnpenenenre 1. DneMeHTapHEIME NPEOOPa30BaHUSAMH CHCTEMBI HA3BIBAIOTCS:

1) yMHOXEHHE ypaBHEHHUS Ha YHCIIO, OTIMYHOE OT HYJIS,;

2) mpubaBiIeHNE K OJHOMY YPAaBHEHHIO IPYTOr0 ypaBHEHHS, YMHOKEHHOTO HA HEKOTOPOE
YHCIIO, OTIIMYHOE OT HYJISL.

3) mepecraHOBKa JBYX YpaBHCHHI;

4) orOpaceiBanue ypaBHenus 0 = 0.

Meton ['aycca cOCTOUT B IPUBECHUH CHCTEMBI K IMAarOHAIBHOMY BHIY ITyTEM
MIOCJIEIOBATENILHOTO UCKITFOYEHHNS HeH3BECTHBIX. KOIMUeCcTBO HCKITIOYEHHBIX HEN3BECTHBIX
PaBHO YHCITy JIMHEITHO HE3aBUCHUMBIX ypaBHEeHHH. [IlepeMeHHast cunTaeTcsl HCKIIIOYEHHOM, ecy|
OHA COZICPIKUTCS TOJNBKO B OTHOM yYpaBHEHHH ¢ Kod(hduieHToM 1.

OIIK-2

HaxoxxaeHne onopHbIX peIIeHHH.

OIK-1,

OrtBeT:

Cy1ecTByeT alropuTM, MO3BOSIIOIINIA cpa3y HAXOMUTh OMIOPHBIC PELICHHSL.

1. Ipu 3anonHeHNH UCXOAHOM Tabmuipl [aycca Bce CBOOOIHbIE YICHBI ASIaloT
HEOTPHILATETbHBIMH.

2. Ha xax1o0ii HTepanin KJI04eBOH JIEMEHT BEIOUPAETCSI CIIelHaIbHBIM 00pa3oM:

a) B KaYeCTBE KJIIOUEBOT0 CTOJIONA BHIOMPAIOT JTF000H cTos10e1] KO PUITHEHTOB IpH
HEW3BECTHBIX, €CIIH B HEM €CTh XOTs ObI O/IMH MONIOKUTEIbHBIN JIIEMEHT;

6) B KauecTBe KIIIOYEBOM CTPOKU GEpeTcst Ta, y KOTOPO OTHOLIEHHE CBOOOIHOIO WieHa K
MOJIOKHUTENFHOMY 3JIEMEHTY KIIFOYEBOTO CTONOIIa MUHIMAIIBHO.

Ha mepecedyeHnu KITIOI€BO# CTPOKH M KIIFOYEBOTO CTONOI@ HAXOAUTCS KITIOYEBOI DIIEMEHT.

[lanee nmpoBoasT oOsr9HOE MpeoOpaszoBanne XKopaaHa.

OIIK-2

Teopema Kponekepa-Kanennun

OIK-1,

OrtBeT:

Teopema 1. HeonHoponHas cucteMa JTMHEHHBIX ypaBHEHUH COBMECTHA TOTa M TOJBKO TOTAA,
KOT/Ia paHT MaTPHUIIBI, COCTABICHHOH 13 KO (OUINEHTOB PH HEN3BECTHBIX, PABEH PaHTy

pacIIMpEeHHON MaTPHIBL.

OIIK-2

10

IIpsmas nuauA

Ha mockocty. O0Iee ypaBHEeHUE, ypaBHEHHE € YIJIOBBIM KO3(ULUEHTOM.

OIK-1,

OrtBeT:

Teopema 1. Besikoe HEBBIPOXKICHHOE YpaBHEHHUE MTEPBOM CTENCHHU C ABYMS IIEPEMEHHBIMHU
onpeeNnsieT Ha INIOCKOCTH HEKOTOPYIO TPSAMYIO, U HA000POT.

Ax + By + C = 0 — oOuiee ypaBHeHHUE NPSIMOH,

A2+B2#0 — ycioBue HEBBIPOKACHHOCTH.

y =k'x + b — ypaBHeHHEe PAMO¥ ¢ YIIIOBBIM KOI(DDHIIHSHTOM

OIIK-2

Ox3zamen 6mopoti cemecmp
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Conepxanue Bompoca

Komneren

[IpaBwibHEIH OTBET (KJIFOY OTBETA)

s

1 beckoneuno Maibie 1 OeckoHeuHo Oonbiive ¢GyHKIMU. X cBOMCTBA.

Onpeoenenue 1. Gysxims o(x) HasBBacTes GecKORSTHO MaToft (6.m.) ymkmneii mpn X —> @ , cem ee mpenenmpm X —> d panck
ley.mo.

Onpeoenenne 2. Oyuus B(X) nasmaercs Seconentio Somuoit (6.6.) gymueit npu X —> (1 , e ee npexex npuX —>
lpase +90 (~).

Teopena 1. AnreGpairteckast cyMia KoHewHOrO et Seckonesno matsix upi X —> (1 (pyisuui ecto s Geconeuno Matas
lnpn X — @@

Teopema 2. lpoussenenue Geckoteuno mazoit upu X —> @y ua
lecT, Geckomero Matas gyss mpn X —> O

Teopema 3. Tl KOHETHOTO wHCna O
x —>a

Teopexa 4 (o cosm Gecxonemto Matoii u Gecxomenno Sompmoii gymwnif). Eer OU(X ) — 6. 3. mpn X —> 0 dymaz 1

B nexotopoii 10w a dynumo

samax npn X —> (@ Gysunii ecs dynxuns, GecxonetHo MaTas npn

1
01(X) # 0 & rexoTOpOIt ORpeCTROCTI ToKT 1, To KT ects 6. 6. dymxmms mpn X —> @
(x)

Eean (X)) —npn X —> @ 6.6. ¢y, 1o dymama

comn 6. . dyms npn X —> @

OIIK-1,
OIIK-2

OrtBeT:

Onpenenenne 1. @yHkiws 0(x) Ha3bpIBaeTCs OeCKOHEUHO Maoi (0.M.) GyHKIHeH pu x—a,
€CITH ee Tpefel IPH X—a PaBeH HYIIO.

Onpenenenne 2. Oynkiwst B(X) Ha3pBaeTcst beckoHedHO 00bIoi (0.0.) QyHKIMEH TpH X—a,
€CIIM ee TpeIesI Ipu X—a paBeH +¥ (—¥).

Teopema 1. Anrebpamdeckast CcyMMa KOHEYHOTO YHciIa 66CKOHEYHO MAITBIX TIPH X—a (QyHKITHH
ecTb QyHKIHS OECKOHEYHO MaJiast IPH X—a.

Teopema 2. [IponsBenenne 6eckOHEYHO MAJION MPU X—a QYHKINH Ha OTPaHHYCHHYIO B
HEKOTOPOI OKPECTHOCTH TOUKH a (PYHKIHIO eCTh OECKOHEYHO Maasi QYHKINS IPH X—a.
Teopema 3. [Ipon3sBeneHre KOHEYHOTO YHCIIa OECKOHEYHO MAJIBIX MPH X—a (QYHKIUH ecTh
GbyHKIMS, OSCKOHEYHO Majiast IPU X—a.

Teopema 4 (0 cBsA3u OECKOHEUHO MaJjIoi U OeCKOHEeYHO OobInol GyHKImi). Ecimn a(x) — 0. M.
pu Xx—a QyHKIws 1 o(X) ! 0 B HEKOTOPO# OKPECTHOCTH TOYKH a, TO GpyHKIuUs 1/a(X) ecth 6. 6.
GYHKIMS TIPU X—a.

Ecnu B(x) — mpu x—a 6. 6. pyHkuws, To pyHkiwms 1/ B(X) ecth 6. M. QYHKIHS PU X—a.

2 CpaBHeHHE OECKOHEUHO MalIbIX (ByHKIIHA.

TIycts (X.(X ), B(x) 6.M. gysxum npu X —> ( . TIpe/IIoNoKIM, UT0 CyIIeCTBYeT peel IX OTHOMIEHHS I OH paBeH /.

oux
im o) _ l.
x—a B(x)
Torma ecmu:
1. 1= 1, T0 pyHKIIII Q(X) I B(X) Ha3BIBAIOTCS SKBUBAICHTHBIMI 0.M.;

2. I—munucno, /# 0, To pyHKIII (X(X) u B(X) HA3BIBAIOTCA §.M. OITHAKOBOTO TOPSIIKA;

3. 1=0, 10 dpyHKIIA O((X) Ha3pIBaeTcs O, M. Goitee BRICOKOTO IIOPSIIKa, IeM B(x) H

4. 1=+, To QyHKIHT |3(X) HaspIBaeTcs O, M. Goiee BHICOKOTO IIOPSIIKa, IeM Q,(X).

OIK-1,
OITK-2

OtBer:

IMyctb o(x) u B(x) 6.M. GyHKIHU IpU X—a. [Ipeanonoxum, 4To CyImecTBYeT Npeaen ux
OTHOILICHUS U OH paBeH L.

Torga ecnu:

1. 1=1, To dpynkimu o(x) 1 B(X) Ha3bIBAIOTCS SIKBUBAJIICHTHBIMU 0.M.;

2. 1— aucno, He paBroe 0, To QyHKIUH 0(X) U B(X) Ha3bIBAIOTCA 0.M. OJMHAKOBOIO MOPSKA;
3.1=0, To ¢pyHKuus 0(x) Ha3bIBaeTCA 0.M. OosIee BBICOKOTO MOpsAAKa, 4eM P(X);

4. 1= +6eckoHeuHoCTH, TO PyHKIUS P(X) Ha3bIBaeTcs 0.M. Goliee BHICOKOTO NOPAAKA, 4eM a(X).

3 OCHOBHBIE TEOPEMBI 0 IpeaenIax

OIK-1,

OrtBeT:

Teopema 1. [Ipemen mocTosSTHHOM paBeH caMoOil TOCTOSTHHOM.

Teopema 2. OyHKIMS HE MOXKET UMETh JIBYX Pa3JIMYHbIX PEEIIOB B OHOM TOUKE.
Teopema 3. Eciiu kaxoe ciaraeMoe anreOpanveckoi CyMMbl (yHKIHMH UMeeT Ipees Mpu
X—a, TO ¥ anreOpanyeckas CyMMa UMeeT Tpees IpH X—a, IPUYeM Ipeer aredpandeckoi
CYMMBI paBeH alreOpandeckoil cyMMe MpeielioB.

Teopema 4. Eciin kax1pIii U3 COMHOXKUTENCH MPOU3BEICHHUST KOHEYHOTO dHncIia GyHKIUI
HMeeT TpezeN IPH X—a, TO U IPOU3BEACHHE HMEET Ipeer NIpH X—a, IpUIeM  Hpenes
MIPOU3BECHHS PaBEH IIPONU3BEICHUIO IIPEIEIIOB.

Teopema 5. Ecniu pynkuuu f(x) 1 g(X) HMEIOT mpezes Mpu X—a, IpudeM npeaen  g(x) He
paBeH HYJIO, TO M MX YaCTHOE UMEET Ipeser IpH X—a, IpUYeM Ipezie YaCTHOTO paBeH
YaCTHOMY ITPENIEIIOB.

OIIK-2

4 Touxu pa3pbiBa QYHKIHH.

OIIK-1,

OtBer:

pa3pbIBa (yHKIUU.

Omnpenenenue 2. Touxa pa3psiBa X0 Ha3bIBaeTCs TOUKOU pa3phIBa IEPBOTO POJA, €CIIU
CYILECTBYIOT KOHEUHbIE OJHOCTOPOHHHE IIPE/IeIIbl B 3TOU TOUKE.

Omnpenenenue 3. Touka pa3pbIBa IEPBOrO Poja Ha3bIBAECTCA TOYKOH YCTPAaHUMOIO pa3phiBa,
€CJIU OJJHOCTOPOHHUE IpeJieNibl B 3TOI TOUKE paBHBL.

Omnpenenenre 4. CkaukoM (GyHKIMU B TOUKE pa3pblBa IEPBOTO PoJa Ha3bIBAETCSI MOLYIIb
Pa3HOCTH OHOCTOPOHHUX IIPE/IeNIOB B 9TOU TOUKE.

Omnpenenenue 5. Touka X0 Ha3pIBaeTCA TOYKOH pa3pbiBa BTOPOIO PO/, €CIIU OHA HE SABIIACTCS
TOYKOI pa3pbIBa MEPBOTO pofia (€cau XOTs ObI OJUH U3 OTHOCTOPOHHUX IpeelIoB He
CYIIECTBYET UM HE KOHEUEH.

OIIK-2
Omnpenenenue 1. Touku, B KOTOPBIX HapylIaeTcs YCIOBHE HENPEPHIBHOCTH, HA3bIBAIOT TOUKAMH

5 IIpousBonHas. Ee reomeTpuyeckuii CMbIC.
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OrtBeT:

Onpenenenue 1. [Ipon3BoaHON (YHKIIMU B JAHHON TOYKE HA3BIBACTCS MPEIEN OTHOIICHHS
npupamieHust GyHKIHH K TPUPANICHAI0 apryMeHTa, KOT/ia MpUpaIieHre apryMeHTa CTPEMUTCS
K HYJTIO, €CJIH 3TOT MpeJes CYyIIeCTBYeT U koHeueH. DyHKuus HazpiBaeTcs AupdepeHInpyeMo|
B Touke x0.

IMpou3BoxHas GYyHKIMH B TOYKE pPaBHA TAHTCHCY YIIa HAKJIOHA KAacaTelIbHOI, TPOBEACHHOM K
rpaduky QpyHKIHUH B JaHHOH TOYKE.

UILIN-Z

OkcrpeMyM GyHKIMHA. HeoOX0MMMBIA M JOCTATOYHBIH MPH3HAK SKCTPEMyMa.

OTtBer:

Onpenenenne 1. Touka x01(a,b) Ha3bIBaeTCS TOUKOI TOKATBHOTO MAaKCHMYMa (MHHHMYyMa)
(byHKIUHY, eclld HaleTcs HEKOTOpask OKPECTHOCTh 3TOM TOUKH, JJIs BCEX TOUEK KOTOPOH
3Ha4YeHHeE B 3TOH Touke OyJeT HauOOIbIINM (HAUMEHBIINM)

Touku 10KaIbHOrO MaKCUMyMa U MUHMMYMa Ha3bIBAIOT TOUKAMH KCTPEMyMa.

Teopema 1. (HeoOXxomUMBIi IPpU3HAK 3KCTpeMyMa (yHKimu). Eciu Touxa X0 sBaseTcs To4xkoi
JIOKaJIbHOTO MaKCUMyMa (MHHUMYMa) (pyHKIMY, TO IPOU3BOLHAS B 3TOH TOUKE PaBHA HYIIO
WU HE CYIECTBYET.

Teopema 2. (nocTaTouHbIi IpU3HAK 3KCTpeMyMa). Ecnu nepBast npousBoaHas GyHKIUU B
Touke X0 paBHa HyJIO UM HE CYIIECTBYET U IPH Iepexojie Yepe3 Hee MIPOU3BOIHAS MEHAET
3HAK, TO JaHHAs TOUKA ABIIIETCS TOUKOU SKCTpeMyMa, IPHUYEM €CIIU 3HAK MEHAETCS ¢ «+» Ha
«», TO 9TO TOUKA MAaKCUMYyMa, C «—» Ha «+» — TOUKa MHHUMYMa.

OIIK-1,
OIIK-2

Beimyknocts u

BOTHYTOCTb rpaduka ¢ynknuu. Touku neperuda

OrtBeT:

Omnpenenenne 1. 'paduk ¢pyskmn y = f(X) Ha3pIBaeTCs BHITYKIBIM HIIH BBITYKIIBIM BBEPX
(BOTHYTBHIM WJTH BBINYKJIBIM BHHU3) Ha HHTEpBaJie (a, b), eciu kacatenbHas K rpaduky,
MIPOBENICHHAs B 000 TOYKE 3TOTO HHTEpBaJla, pacloyiokeHa Hal (o) TpaduKoM QYHKIUH
Teopema 1. Ecin Bropast mpou3sBonHas [Bax 16! qudGepeHnnpyeMoil GpyHKIMN Ha HEKOTOPOM
HHTEepBaje OTPHILATeNbHa (II0JIOKUTENbHA), TO TpapuK (yHKIIMH HA TAHHOM HHTEpBaJie
BBINYKJIbIN (BOTHYTHIH).

Omnpenenenne 2. ToukH, B KOTOpoH TpaduK (GyHKIIMHA MEHSET HAaIPaBIeHHE BEITYKIOCTH,
HA3bIBAIOT TOUKaMHU Teperuda rpapuka GyHKIMN

Teopema 2. (HEOOXOAUMBI TPU3HAK TOYKH Nepernda). Eciu Touka X0 siBIsIeTCS TOYKOM
nepern6a rpaduka qeaxxapl quddepeHnupyeMo GyHKINMHU, TO B 9TOI TOUKE BTOpast
MIPOW3BO/IHASI paBHA HYJIIO.

Teopema 3. (nocTaToyHBIN MPU3HAK TOYKH Ieperuba). Eciam Bropast mpon3BomHas TBaXK Il
nmuddepeHIIpyeMoii GYHKIIH B HEKOTOPOI TOUKE paBHA HYIIO U IIPH IIEPEX0Jie uepe3 Hee
BTOpas MPOM3BOJHAS MEHSET 3HAK, TO JaHHAs TOYKA SBJISETCS TOUKOH mmeperuda.

OIK-1,
OITK-2

IlepBoOOpa3Hast U HEONPEAENICHHBII HHTETpaIl.

OrtBeT:

Onpenenenwe 1. [TepBooOpasuoit ¢pyukiueit F(x) mis ¢pyukiun f(X) HazpiBaeTcs GyHKIHUSA,
MIPON3BO/IHAS KOTOPOW paBHA NCXOMHON QDYHKIUH.

(F(x))' = f(x).

Onpenenenne 2. COBOKYITHOCTb BCEX MEPBOOOPA3HBIX JAHHOW HEMPEPHIBHOW (QYHKIMN
HA3BIBAETCS HEONPEEICHHBIM HHTErPAoM OT 3Toif QyHKImH 1 0603Hauaercs | f(x)dx, rae f(x)
HNMEHYeTCsl HOIUHTErpalbHON QyHKIHeH, BEIpaxkeHne f(X)dX — MoauHTerpasbHBIM
BBIP2KCHUEM.

Eciu F(x) — HekoTopasi iepBooGpasHasi AaHHOM dyHkiuu, To [f(x)dx=F(x)+C,

rme C — MIPOU3BOJIbHASA ITOCTOSTHHAS.

OIK-1,
OITK-2

IIpon3BoaHas GyHKIMH 110 HAIIPABJIECHHIO.

OtBer:

Omnpezenenuve 1. HanpasnsionyuMu KOCHHYCaMU JJAHHOTO HAaIIPaBICHUS HAa3bIBAIOTCS
KOCHHYCBI YIJIOB, KOTOpbIE IJaHHOE HAIpaBlICHUE 00pa3yeT ¢ IOI0XKUTEIbHBIMU
HAaIpaBJIeHUs MU O0CEH KOOPAMHAT.

Omnpenenenue 2. IIpenen oTHOIIEHUS pUpanieHUs (yHKIUU B JaHHOM HAlPaBICHUH K
MIPUPALIECHUIO HANPABJIEHU, KOI/1a IPHpALEHUE HAIPABIEHUS CTPEMUTCS K HYIIIO,
Ha3bIBAaeTCS NIPOU3BOAHON (DYHKIUM B JAHHOM HalpaBlIeHUH (€CIU 3TOT pefeNl CyLeCTByeT
U KOHEYCH)

Teopema 1. [IpousBogHas o HAIPaBIEHUIO PABHA CyMME IPOU3BEACHUN YaCTHBIX
MIPOM3BOJHBIX B ITaHHOM TOUKE Ha HANPABIISAIOIUE KOCUHYChI JAHHOTO HAalpaBJIECHUs.

OIIK-1,
OIIK-2

10

I'paguent.

OrtBeT:

Omnpenenenne 1. 'pagneHTOM QyHKIIMA MHOTHX ITEPEMEHHBIX B JAHHOW TOYKE Ha3BIBACTCS
BEKTOP, KOOPAMHATHI KOTOPOTO PaBHBI YACTHBIM MPOU3BOIHBIM 10 COOTBETCTBYIOLIHM
apryMeHTaM, BEIYHCIICHHBIM B TaHHOI TOUKe.

Teopema 1. [IponsBonHast GpyHKIMU B JTaHHOM HalpaBJIeHHN paBHA MPOEKIMHU I'paJieHTa Ha
JTaHHOE HaIpaBJICHHE.

CnexnctBue. 'pagneHT QyHKINH B TaHHOH TOYKE ITOKA3bIBAET HAIIPABICHIE HAUCKOPEHIIIEro
BO3pacTaHus GyHKIHH. MOIyIb IpaIleHTa COBIAIAET C MAKCUMAIBEHOI CKOPOCTEIO

BO3pacTaHus (GYHKIMH B JAHHOW TOYKE.

OIK-1,
OITK-2

7.1. YpoBHHU OBJIajIeHUS

8. MaTepHaHbHO-TeXHI/I‘leCKOC H y‘leﬁHO-MeTOI[I/I‘leCKOQ o0ecneyeHue TUCHUIINHDBI

8.1. IlepeyeHb OCHOBHOM U IONOTHUTEIbHON y4eOHO TUTEpaTyphI

OcHosnasn numepamypa
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1. Kynpssues, JI. 1. Kypc matemarnueckoro anaimsa B 3 T. Tom 2 B 2 kaurax. Kuaura 1: yueOHHK
st By30B / JI. 1. KyapsBues. - 6-¢ uzn. - Mocksa: IOpaiit, 2026. - 396 ¢ - 978-5-534-02792-1. -
Tekct: snextponnbiii // WMKO HOpaiit: [caiit]. - URL: https://urait.ru/bcode/598571 (nmara
obpamenus: 21.05.2026). - Pexxum nocTyrma: mo moarnucke

2. Kynpssres, JI. JI. Kypc matemarudeckoro ananusa B 3 T. Tom 2 B 2 kaurax. Kaura 2: yaeOHUK
s By3oB / JI. JI. KyapsiBues. - 6-e uzn. - Mocksa: FOpaiit, 2026. - 323 ¢ - 978-5-534-10723-4. -
Tekct: snextponnbii / WMKO Opaiit: [caiit]. - URL: https://urait.ru/bcode/598572 (nmara
oOpatenus: 21.05.2026). - Pexxum qocTymna: mo moanucke

3. KamkaeBa, JI. C. Maremarndeckuii aHajdW3: TEOpUs TpenenoB, auddepeHIraIbHoe
ncuncnenue: yaeOnuk s By3oB / JI. C. Kankaesa. - 2-e u3n. - Mocksa: FOpaiit, 2026. - 246 c -
078-5-534-04898-8. -  Tekct: onekrponnsii // HWKO  IOpawit: [caiitr]. - URL:
https://urait.ru/bcode/585832 (mara obpamenus: 21.05.2026). - Pexxum 0oCTyIIa: 1O MOAMMCKE

Jononnumenvhas rumepamypa

1. boromonos, H. B. Maremaruka: yueOnuk s crio / H. B. boromonos, I1. Y. Camoiinenko. - 6-¢
u3n. - Mocksa: FOpaiit, 2026. - 400 ¢ - 978-5-534-21352-2. - Texkcr: anexkrponnsiit / KO Opaiit:
[caiiT]. - URL: https://urait.ru/bcode/598473 (mara obpamenus: 21.05.2026). - Pexxum goctyna: mo
MOJITTHCKE

2. TI'aremok, O. B. Uucnennsie Metonsl: yueOnuk mis cro / O. B. Tarenrok, L. K. Ucmannos, H.
B. ManrkoBa. - Mocksa: HOpaiit, 2026. - 110 ¢ - 978-5-534-07480-2. - Tekct: >MeKTPOHHBIN //
HKO IOpaiir: [caiit]. - URL: https://urait.ru/bcode/585190 (mara oopamenus: 21.05.2026). - Pexum
JOCTYyTIA: TI0 MTOIITHACKE

3. IlaBmouenko, FO. B. Breicmias Maremaruka isi TyMaHHTApHBIX HaNpaBlIeHUH: y4eOHUK W
npaktukym s By3oB / HO. B. IlaBmrouenko, H. I1I. Xaccan, B. 1. Muxees. - 5-e uzn. - Mockaa:
IOpaiit, 2026. - 219 ¢ - 978-5-534-18373-3. - Tekcr: anexrponnsiii / UKO Opaiir: [caiit]. - URL:
https://urait.ru/bcode/582674 (nara obpamenus: 21.05.2026). - Pexxum 0oCTyTIa: 1O MOAMKUCKE

4. Yepusik, A. A. Maremarnueckue pacuetsl B cpene Mathcad: yueOnuk anst By3oB / A. A.
UYepnsik, K. A. Yepnsk. - 3-e uzn. - Mocksa: FOpaiit, 2026. - 163 ¢ - 978-5-534-14675-2. - Tekcr:
anektponHbid // KO FOpaiit: [caitr]. - URL: https://urait.ru/bcode/585680 (mata oOparmieHus:
21.05.2026). - PesxuMm goctyna: 1o moanucke

8.2. Ilpodeccuonanbubie 0a3bl JaHHBIX U pecypcbl «AHTepHET», K KOTOPbIM 00ecne4uBaeTcst
A0CTYN 00y4aKOLIHXCH

IIpogheccuonanvHuvle bazvl OaHHbIX
He ucnionssyrorc4.

Pecypcor « Humepnem»
1. https://rosstat.gov.ru/ - denepanpHas ciryx0a rocyaapcTBeHHoi cratuctuku (Poccrar)
2. https://stepik.org - [Tnardpopma ¢ oHIalH-KypcaMu OT aBTOPOB-TIPAKTHKOB
3. https://cyberleninka.ru/ - Hayunas snextponHast 6ubnunorexa «KubdepJlenunkay

8.3. IlporpammHoe obecnieyeHne 1 MHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI, HCIIOJIb3yeMble
NpH OCYIIECTBIEHUH 00Pa30BaTeIbHOIO MPoIecca Mo TUCHHUIIJIHHE

1. CripaBouno-nipaBoBas cuctema «KoncynsranT [lntocy»
2. CnpaBouno-tipaBoBast cuctema «I APAHT-Makcumym»

Ilepeuensv npocpammnozo obecneyeHus
(0OHOBIEHUE NPOU3BOOUNCSL NO Mepe NOABTIEHUsL HOBBIX 8ePCULL NPOCPAMMDbL)

1. Microsoft Excel,

2. CAD/CAM cucrema ADEM 8.0. st yueOHBIX 3aBEJICHUIA;

3. Mathcad 13 CLASSROOM;

4. Excel Compare;

5. CorelDRAW Graphics Suite 2021 Education License (Windows) (Single User);
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Ilepeuenv ungpopmayuonno-cnpagounvix cucmem
(0OHOBIEHUE BLINOTHAECSL eHCeHEeOeNbHO)

He ucnonszyercs.

8.4. CnenmnanbHble NOMeNIeHH, JIA0OPATOPUM B J1a00PaTOPHOE 000Py10BaHUE

YueOHble ayTUTOPUH AJIs1 TPOBECHHUS 3aHATHH KomrmiekTsl yueHnueckoit Meoenu
JIEKITMOHHOTO THIIA MynbsTUMEAUHHBIN TPOEKTOP

Hocka

OkpaH
YueOHbIe ayTUTOPUU AJIS IPOBEACHUS Komrutektsr yuenmueckoit Mmebenu
MPAaKTUIECKUX 3aHATHH (3aHATHH CEMUHAPCKOTO | MyIBTUMEIUIHBIA TPOSKTOP
THUIIA) Hocka

DKpaH

Komneroteps! ¢ BoixogoM B ceTh «MHTEpHET» 1 DUOC Cl|
Y4eGHbIE ayTUTOPUU JJISl TPYIIIOBBIX U KomrutekTsl yueHmueckoit Mmebenu
WHAUBUAYAIbHBIX KOHCYJIbTAIUM MynpTUMEANITHBIN TPOEKTOP

Hocka

DKpaH

Komnsroteps! ¢ BoixogoM B ceTh «MHTEpHET» 1 DUOC (|
Y4eOHble ayTUTOPUH AJIsl TEKYIIEro KOHTpoiast 1 |KommiekTsl yueHn4eckoi Medenn
MIPOMEKYTOYHOU aTTeCTalluU MynpTUMEANITHBIN TPOEKTOP
Hocka

DKpaH

Komnsroteps! ¢ BoixogoM B ceTh «MHTEpHET» 1 DUOC (|
ITomerenus 111 CaMOCTOSATENBHON PaOOThI Komrutektsr yuenmueckoit Mmebenu

MynpTUMEANITHBIN TPOEKTOP

Hocka

DKpaH

Komneroteps! ¢ BoixogoM B ceTh «MHTEpHET» 1 DUOC Cl|

[TomereHus A XpaHeHUs U IPOGHIAKTHIECKOTO
o0cCITy)KuBaHUS 000PYIOBAHMUS KoMrutekTsl crienmani3upoBaHHOM MEOSH I XPaHESHHUS
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