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Pabouas mporpamma cocrasiena Ha ocHoBaHUH PI'OC BO u yuebHOTO Mi1aHa HanpaBiIeHUs
noarotoBku (cneruanbaocTr) 20.03.01 TexHnocdepHas 6e30macHOCTb
(k00 u naumenosanue nanpagienus noO20MoBKU, cneyuanvHocmu 8 coomsemcmeuu ¢ PIOC
BIIO/®I'OC BO)

PeuensupoBanue padoueii nporpaMMsbl AU CHHUILIMHbBI:

OtcyTrcTBYeT

YueOHas (pabodasi) mporpamMmma ofo0peHa Ha 3acenanuu kadeapsl «Beiciias MmaTeMaTuka u
MaTeMaTU4ecKoe MoiennupoBanuey (mpotokon 3aceqanus Ne 20t «04» centsiops 2016 r.).

Peuensent
(OondcHOCmb, yueHoe 36anue, cmeneHy) (noonucs) (U.0. Damunus)
«_ » 20 T

Cpok aeiicTBusI padoueii MporpaMMbl TUCHUIIMHBI 10 «28» nexadps 2022 r.

HNudopmanus 00 akryaauszanuu padodeid NporpaMmbl AU CHUIIIHHBI:
[Iporokon akryanuzauuu Ne 2 ot «18» centsiops 2017 r.

ITporokoi 3acenanmst kapeapsl Ne 2 otT « 04 » cents6ps 2018 r.
[Tpotokon 3acenanus kadeapst Ne 2 ot «09» centsiops 2019 r.
[Ipotokon 3acenanus kadeapst Ne 2 ot «07» centsaops 2020 r.

[TpoTokon 3acenanus kadeapsr Ne OT «__ » 20 1.

COI''TACOBAHO
TUPEKTOp MHCTUTYTa MHXEHEPHOH U SKOJIOTHYECKON Oe30MacHOCTH
(6vinyckaroweti HanpasieHue)

«__» 20 T JLH. 'opuna
(noonucs) (U.0. Damunus)
YTBEPXIAIO
3aBenyromuii kadenpoii «Beiciias MaTeMaTHKa M MaTEMaTHYECKOE MOICTUPOBAHUE
(pazpabomaswieni PI1]])
«__» 20 T [1.®. 3ubpos

(noonucy) (U.0. @amunus)



AHHOTAIIUA
AUCHUILTUHBI (Y4e0HOro Kypca)
B51.5.06.01 Beicinasst MatemaTuka 1

(MHIEKC ¥ HAMMEHOBAHUE TUCIUILTUHBI (Y4eOHOTO Kypca))

1. Ileab ¥ 3a1a4M M3yYeHHUsl TUCHUIIMHBI (Y4eOHOT0 Kypca)

[eab — moAroTOBKA CHEIUATMCTOB, CIIOCOOHBIX: KOJIMYECTBEHHO OLIEHWBATh CUTYallUU, BO3-
HUKAIOIIME B Tporiecce Mpo(hecCHOHAIBHON AeITeIbHOCTH; (OPMYIHUPOBATh MAaTEMAaTHUECKHE MO-
JIEJI TEXHOJOTUYECKHUX IMPOIIECCOB U HAXOJUTh MX PEHICHUS aHATUTUYCCKUMU METOJaMU WM Ha
OCHOBE BBIUYHCIUTEIHHOTO SKCIEPUMEHTA; MPOBOAUTH KOJIMUYECTBEHHOE MPOTHO3UPOBAHUE PE3YIIb-
TaTOB JIEATEILHOCTH JIJIsl IOMCKA ONTUMAJIBHBIX PEIICHUH U CIIOCOO0B UX peain3alluu.

3apnaun:
1. CdopmupoBaTh y cTyieHTa 6a3y 3HaHUI 110 MaTeMaTHKE, HEOOXOIMMYIO JIJIsl yCBOEHHUSI €CTe-
CTBEHHOHAYYHBIX, OOLIETEXHUYECKUX U CIIEIUAIbHBIX TUCIMILINH U JJIs pEeleHus 3a1a4d B 00J1acTi
TEXHHUKH, CBSI3aHHOM ¢ mpodeccnoHanbHoi cdepoil.
2. HayuuTs cTyneHTa MaTeMaTH4eCKUM METO/IaM pelleHus 3ajay.
3. [IponemMoHCTpHpOBaTh CTYyIGHTAM Ha MpUMepax MCIOJIb30BaHWE MAaTEeMAaTUYECKUX MOHATUN
Y METOJIOB JUIsl pelIeHHs 3a/1a4 B 00JIaCTH TEXHUKH, CBA3aHHOM ¢ mpodeccueid.
4. Pa3BuBath y CTyZI€HTOB yMEHHE CAMOCTOSTEILHO PACIIUPATEH U YIIAyONIsITh MaTeMaTHYEeCKHE
3HAHMUSL.



2. MecTo qucuuiniuHbl (yueoHoro kypca) B crpykrype OIIOII BO

Hannas qucuuruinHa (yueOHbIN Kypce) oTHOcUTCs K bioky 1 «lucnumiaussl (Moaynn)» (6a-

30Bas 4acTh).

Jucuuruinael, y4eOHBIE KypChl, HA OCBOSHHHM KOTOPBIX Oa3Mpyercsl NaHHas JUCHUTUIMHA
(Y4eOHbIi KypC) — IUCHMILIMHEL U KyPChl IPEABLIYIIEI0 YPOBHS 00pa3oBaHMS.

Jucuumumael, yaeOHbIe Kypchl Bricnast MmaTremaTrka-2,3, npoeccnoHaIbHbIC JUCIUTUIAHBIL,
JUIS KOTOPBIX HEOOXOMMbI 3HAHUS, YMEHHUS, HaBbIKH, IPUOOPETaEMbIE B PE3yJIbTaTE U3yUEHUs AaH-
HOM nucuuIuiiHbl (yuebHoro Kypca) — Beiciias maremaruka 1.



3. [Inanupyemble pe3ybTaTbl 00y4eHHs N0 JUCHHUILINHE (Y4eOHOMY KYpCY), COOTHeCeH-

HbIC C INIAHUPYEMBIMH peE3yjJdbTaTaMHU 0CBOCHUSA 06pa30BaTeJILHOI7l MporpaMmal

®opmMupyemble U KOHTPO-
JIHpyeMble KOMIIETCHIIUH

IInanupyemble pe3yJbTaThl 00y4eHH

- CriocoOHOCTh K IO3HAaBa-
TEeNbHOU NeATEIILHOCTH

(OK-10)

3HaTh: OCHOBBI I1I03HABATEIBHOW AEATEIBLHOCTH, HEOOXOAU-
MBbI€ IS UACHTUDUKAINH, GOPMYTUPOBAHMS U PELICHHS 3a-
Jlad TPOMBIIICHHON 0O€30MacHOCTH TEXHOJIOTUYECKUX TpPO-
LIECCOB M IPOU3BOJICTB

YMeTb: uCnoIb30BaTh METOIbI aHAJIN3a, CHHTE3a, OLICHKU /IS
penreHus MpodeCCHOHATBHBIX 3314, H3BJICKATh HYKHYO WH-
dbopMaruio 1Mo BHICIIEH MaTEMAaTUKE, CAMOCTOATEIIFHO HAXO0-
JNTh €€ B COOTBETCTBYIOIIEH JIUTEpaType.

Bnaners: HaBbIKamMu aHaIM3a MPUYUHHO-CIIEICTBEHHBIX CBSI-
3€il B pa3BUTUU TIPOMBIIIICHHON 0€30MacHOCTH TEXHOJIOTH-
YECKUX MPOLIECCOB U MPOU3BOACTB

- CnocoOHOCTh HCIIOIBL30-
BaTh 3aKOHBI U METOAbI Ma-
TEMATUKU, €CTCCTBCHHBIX,
FYMaHI/ITapHI)IX U DKOHOMU-
YECKUX HAyK IIPU PEIICHUU
npodeccuoHanbHbIX 3a1a4
(TIK-22)

3HaTh: OCHOBHBIE MOHATHUS JIMHEHHON U BEKTOPHOH alreOpsl,
AQHAJTMTUYECKON M€OMETPUH, METO/IbI MATEMAaTUYECKOr0 aHa-
Jn3a, HeoOXoIMMbIe [T uACHTUGUKaK, (GOPMYITUPOBAHUS
U pelIeHus 3a/a4 MPOMBIIIJIEHHONW 0€30IacHOCTH TEXHOJIO-
TMYECKUX IPOLECCOB U IPOU3BOICTB

YMeTh: BBISIBIATH €CTECTBEHHOHAYYHYIO CYIIIHOCTh TEXHUYE-
CKUX ¥ TEXHOJOTMYECKHUX MpoOJieM MPOMBIIIEHHOW 0e3-
OMACHOCTH TEXHOJOTMYECKHX IPOIECCOB U IMPOU3BOJICTB,
IPUBJIEKATh /ISl UX PEIIEHHUs] COOTBETCTBYIOIUI MaTeMaTH-
YECKHUH ammapar.

Brnagets: HaBbIKaMHM HCIIONB30BaHUS OCHOBHBIX 3aKOHOB U
METOJIOB BBICIIEH MaTeMaTHKH, MaTeMaTHUYeCKOTO MOJENU-
pOBaHMs, CTATUCTUYECKOTO aHAIN3a YHCIIOBBIX, BEKTOPHBIX U
HEYHCJIOBBIX JIaHHBIX, BPEMEHHBIX Ps/I0B, SKCIEPTHBIX Olle-
HOK Ui uJeHTUUKauu, GopMyIUpOBaHUS U PELICHUS 3a-
Jlad MPOMBIIUIEHHON 0€30MacHOCTH TEXHOJIIOTHYECKUX IMPO-
[IECCOB U MPOU3BOJICTB

TemaTuueckoe coaepkaHue IMCHUILINHBI (Y4eOHOT0 Kypca)

Pa3nen, moaysnb

IToxpasnen, Tema

1. JIunetinas anreOpa

1.1. Buasl matpun. [Ipumenenue matpuil. JleiicTBust Haj
MaTpuIlaMu

1.2. Onpenenutenu. [IpaBuiia BBIYMCIICHUS ONIPEEIIATE-
nen. [Ipumepsl

1.3. OGpartHas Matpuua. Panr MaTpuib

1.4. CucteMsl JINTEHHBIX ypaBHEHUI. MeTOIbI pelIeHN.
IIpumepsl.

2. BekropHas anrebpa

2.1. Onpenenenue Bexkropa. JlelcTBUs HaJl BEKTOPAMH.

2.2. CkansipHOe Ipou3Be/IeHUE BEKTOpOB. BekTopHoe mpo-
n3BeJeHNE BEKTOPOB. CMeIaHHOE MPOU3BEACHUE BEKTO-
POB.

3. AHaTuTUYeCcKas reoOMeT-
pust

3.1. IIpssiMas Ha TIOCKOCTH. Y paBHEHHUS MIPSIMOU Ha IIOC-
KOCTHU.




3.2. JIuHuM BTOPOIO NMOPAJIKA Ha TUNIOCKOCTU. OKPYXKHOCTh
u yumnc. KaHoHnueckne ypaBHEHUs OKPYKHOCTH U 3J1-
JIMIICA.

3.3. I'unep6ona. KanoHnveckoe ypaBHEHHE THIIEPOOIIBI.
[Tpumepsl

3.4. [1apabona. Kanonudeckoe ypaBHEHHE 1MapadoJIbI.
[Tpumepsnl

4. BBenenne B MaremMarnye-
CKHUU aHaInu3

4.1. llonsitue ¢pyHkumu. Busl 3ananus GyHKIWN.

4.2. Tlpenen ¢byHKIMU. BeIauciieHne mpeeNos.

OO0uas TpyroeMKoCTb AuCHUNINHBI (yueOHoro kypca) — S 3ET.




4. CTpyKTYypa H coJepKaHue THCHUILIMHBI (YueOHOro Kypca) Boicias maTemaTuka 1
(HauMeHOBaHUE JUCIUIUIMHBI (YyueOHOTO Kypca))

Kypc nzyuenus nepsbii

Hoapa3sned, Buabl yueOHoi padoThl Heo0xonu- ®opmbI Pe-
Tema KonTtakTHasi padora CamocTosiTe/bHAsA Mble TeKyLlero | Ko-
(B yacax) padora MaTepu- KOHTPOJISI | MeH-
BCEro ®opmbI TpoBe- ¢opmbl opranu- | ajJbHO-TeX- | (HAHMMEHO- | jaye-
'S | nenms aexuwmi, 3anuu HHYeCKHue BaHMe olle- | Mas
E J1a00pPaTOPHBIX, CaMoOCTOSITE/b- pecypchl HOYHOI'0 JIn-
Pazpneu, 1 E £ | MPAKTHYECKNX HOM cpeacTBa) Te-
wl )
MOAYJ1b = | 3 5 S § 3aHATH, Me- 5 padoThI pa-
- 9
=A: q:: S ¢ Tomblobyue- | S Typa
5| ¢ e = € Hus, peanusy- | o Ne)
S8 S | @ | omue npuve-
S .
] : HsIeMY10 00pa-
& 30BaTeJIbHYI0
TeXHOJIOTHIO
1.1. Bugs! mar- 38 | Usyuenue BUAEO
nu. [Ipumene- JIEKIIMH 10 UTO-
p P . Bebunap Ha on- H
Hue Marpuil. Jlei- . ram BeOuHapa,
JaiH-TII10-
CTBUS HaJl MaTpH- MaTepuaia dJeK-
HIajike, JUCKycC-
aMu TPOHHOTO y4eb-
Cusl B yarte Be-
1.2. Onpenenu- Gunapa HUKa, OTBETHI Ha Belnonne-
tenu. [IpaBuiia ) BOTIPOCHI TS Ca- HUE 3aJa-
P Aynmno/Buneo- P A LMS-cucrema g A
BBIYHCIICHUS MOKOHTPOJIS K Huil 1-4 x
. JICKITUU JIEK- Ha OCHOBE
Monyas 1. oTpeieNIuTeNeH. temaMm. Camocro- TeMam, pe-
" 4 4 8 | TponHOrO yueo- Moodle, kom-
Jluneiinas anreopa | Ilpumepsl ATEJIbHOE BBINO- IIEHUE Mpo-
HUKa C KOHCYJIb- . | mproTep, b0 1-4
1.3. O6parHas N HEHHE 3aJTaHnH, MEXyTOU-
Tanuei npemno- TUTAHIIET,
Matpuia. Panr pOBEPIEMBIX HBIX TECTOB
nasarenst Ha ¢o- 1100 cMapT-
MaTpHULbI BpPY4YHYIO, KOH- 1-10, uroro-
pyme. IIpakTu- ¢oH.
1.4. Cucremsl 1u- TPOJb CMEHHI |P- BOI'O TECTa
i KYM € TIPHMEHE- a/IpecoB, yIaJeH 0 Kypc
TEHHBIX ypaBHe- -
o M HUEM JUCTaHIIH- P 4 ypey
Huil. Metoap! pe- Hasi ayTeHTUu-
. OHHBIX 00pa3o-
menui. [Ipu- Kallys MpH 1o-
BaTEIbHBIX TEX-
MEpBI. . MOIIY pacro3Ha-
HOJIOT M.
Moayas 2. 2.1. Onpenenenue 2 2 4 38 | BaHwud JuIl, aHa-
BekTopHas aiare6pa | BeKTOpa. U3 TEKyIIeH




JeucTBus Haj
BEKTOPaMHU.

2.2. CxansipHoe
IIPOU3BEACHNE
BEKTOpPOB. Bek-
TOPHOE NPOU3BeE-
JICHHE BEKTOPOB.
CwmemnranHoe mpo-
U3BE/ICHNE BEKTO-
pOB.

Mogayas 3.
AHaJIuTHYECKAS Ieo-
MeTpus

3.1. Ilpsimast Ha
IUIOCKOCTH. YpaB-
HEHHUs IPSIMOU Ha
IIJIOCKOCTH.

3.2. Jluanm BTO-
poro mopsiika Ha
IUIOCKOCTH.
OKpy>XKHOCTh U
smmnc. Kanonu-
YECKUE ypaBHE-
HUS OKPYKHOCTH
M DJUINAIICA.

Moayas 4. Beenenue B
MaTeMATH4YeCKHIii aHa-
a3

4.1. ITonsatue
dbyskuun. Bumsr
3aanus QyHK-
LMY,

4.2. Ilpenen
¢byHkuu. Bei-
YUCJICHUE TIpeJIe-
JIOB.

38

38

yCIIEBAEMOCTH

IIPU IOMOIIHU
BPC-pelitunra.
Pewenne 3ana-
HUU IIPOMEXKY-
TOYHBIX TECTOB K
TEMaM U UTOIO-

BOI'O TECTA 10

KonTpoJs

Hroro:

12

24

180

15




5. KpnTeplm U HOPMBI TEKYHIEr0 KOHTPOJIA U l'lpOMe)KyTO‘lHOﬁ aTrrecranmum

@OpMBI TEKYLIETO KOHTPOJIS

YcnoBus gomycka

Kpurepun 1 HOpMbI OLIEHKH

BrinosiHenue 3agaHusi, mpoBe-
psE€MOro aBTOMAaTHUYECKH, K
teme 1.1. Bunpel matpun. Ipu-
MeHeHue Mmarpul. JlencTBus
HaJl MaTpULaMU

Jlomyckarorcs Bce

2 Gayna — 3a Oosee yem 2/3 MpaBUIIBHO BHITIOJIHEHHBIX 33/IaHUH TECTa;
1 Gamn — 3a 2/3 mpaBUIIBLHO BBHITIOJHEHHBIX 33/1aHUI TECTa;
0 GaytoB — 32 MeHee 4eM 1/3 mpaBMIILHO BBITTOJIHEHHBIX 3aIaHUN TECTa

BrinosnineHue 3agaHus, mpoBe-
pseMOro aBTOMAaTHUYEeCKH, K
Teme 1.2. Onpenenurend.
[IpaBuna BeIYMCIIEHUS OIpeie-
aureneil. Ilpumepsl

Jlomyckarotcst Bce

3 Gasuta — 3a BCe MPABWJILHO BHITIOJIHEHHBIE 3a/IaHUS TECTA,

2 Ganna — 3a 2/3 npaBWIbHO BBIITOJIHEHHBIX 3aJJaHUM TecCTa;

1 6am1 — 3a 1/3 nmpaBMIBHO BHITIOJIHEHHBIX 3aJJaHUH TECTa;

0 6amtoB — 3a MeHee yeM 1/3 mpaBHIIbHO BHITIOJIHEHHBIX 3a/IaHHUI TecTa

Brinonnenue 3agaHus, mpoBe-
psSeMOro aBTOMAaTHYECKH, K
teme 1.3. OOpaTHast maTpwuIa.
Panr matpuiel

JlomyckaroTcst Bce

2 Gamnta — 3a 6osiee yeM 2/3 paBUIILHO BBHITIOJHEHHBIX 3aaHUI TECTa,
1 Gamt — 3a 2/3 mpaBWIIBHO BHITIOJIHEHHBIX 3aJJaHUH TECTa;
0 6amtoB — 3a MeHee yeM 1/3 mpaBMIIbHO BHITIOJIHEHHBIX 3a/IaHHUH TecTa

Brinonnenue 3aianus, npose-
psSieMoro aBTOMAaTHYECKH, K
teme 1.4. CucTeMbl TUTEUHBIX
ypaBHeHU. MeTroasl penie-
Huil. [Ipumepsl.

JonyckaroTcs Bce

2 Gamna — 3a Oosiee yeM 2/3 MpaBUIILHO BBHITIOJHEHHBIX 3aaHUI TECTa,
1 Gamt — 3a 2/3 mpaBWIBHO BHITIOJIHEHHBIX 3aJJaHUH TECTa;
0 6amtoB — 3a MeHee ueM 1/3 mpaBHIILHO BHITIOJIHEHHBIX 3aIaHUH TecTa

Brinonnenue 3agaHus, mpoBe-
pAeMOro aBTOMAaTHUYECKH, K
teme 2.1. OmnpeneneHue Bek-
Topa. JlencTBUA HaJ BEKTO-
pamu.

Z[OHYCKaIOTCH BCC

2 Gamna — 3a 6osiee yeM 2/3 MpaBUIILHO BBITIOJHEHHBIX 3aaHUI TECTa,
1 Gamt — 3a 2/3 mpaBHIIBHO BHITIOJIHCHHBIX 3aJaHUI TECTa;
0 6amnoB — 3a MeHee yeM 1/3 mpaBHIILHO BBITIOJIHEHHBIX 3a/IaHUH TecTa

Beinonnenue 3ananus, npose-
pseMOro aBTOMATHUYECKH, K
TeMe 2.2. CKaJIIpHOE NPOU3Be-
JICHHE BEKTOpOB. BekropHoe
IIPOU3BECHNE BEKTOPOB. CMe-
IIaHHOE NPOU3BEIACHUE BEKTO-
pOB.

[[OHYCKaIOTCH BCC

4 6amna — 3a 80%u OoJiee MPaBUIBLHO BBIMOJHEHHBIX 3a/IaHUMA TECTA;

1 Gayin — 3a MpaBUJIbHO BBIMOJHEHHBIE 3a1aHust Tecta oT 60% 10 79%;

2 Gasta — 3a MPaBUIILHO BBINIOJHEHHBIE 3ajaHus Tecta oT 40% 1o 59%;

1 6am — 3a MpaBUIIBLHO BBIMOJIHEHHBIE 3ajaHus Tecta oT 20% 110 39%;

0 GamnoB — 3a MeHee ueM 20% MpaBUILHO BBHITOJHEHHBIX 3aJJaHHI TECTa.




Beinonnenue 3agaHusi, npoBe-
psEMOro  aBTOMAaTHYECKH, K
teme 3.1. IlpsimMag Ha miocko-
CTH. YpaBHEHHUs IpsMOM Ha
IIJIOCKOCTH.

Jlomyckarorcs Bce

2 Gayna — 3a Oosee yem 2/3 MpaBUIIBHO BHITIOJTHEHHBIX 33/IaHUH TECTa;
1 Gamn — 3a 2/3 mpaBUIILHO BBHITTOJHEHHBIX 33/1aHUH TECTa,
0 GaymoB — 3a MeHee 4yeM 1/3 mpaBMIILHO BBITTOJIHEHHBIX 331aHUN TECTa

Brinosninenue 3agaHusi, mpoBe-
psieMoro BpyuHyo, Kk Teme 3.1.
[IpsiMasg Ha MIOCKOCTH. YpaB-
HEHHUs NIPSAMOM Ha IJIOCKOCTH.

Jlomyckarorcs Bce

2 6ama — 3a 6osiee yeM 2/3 MpaBWIIBHO BBITOJTHEHHOTO 33/1aHUS;
1 Gamt — 3a 2/3 nmpaBUIIBHO BBIMOJTHCHHOTO 33JaHHUS,
0 6amtoB — 3a MeHee yeM 1/3 mpaBHIIbLHO BBITIOJIHEHHOTO 33/IaHUS

Brinonnenue 3agaHus, mpoBe-
pAeMOro aBTOMAaTHUYECKH, K
teme 3.2. JIuHUM BTOPOro mo-
psaka Ha IIIOCKOCTH. OKpyX-
HOCTh M »miunc. KaHonwnde-
CKHE YpaBHEHHUS OKPY>KHOCTH
M DJUIATICA.

JlomyckaroTcst Bce

4 6anna — 3a 80%u OoJiee MPaBUIBLHO BBIMOJHEHHBIX 3a/IaHUM TECTA;

1 6ami — 3a MpaBWJILHO BBHITIOJIHEHHBIE 3aaHus TecTa oT 60% 10 79%:;
2 Gamta — 3a MpaBWJIBHO BBITIOJIHEHHBIE 3aaHust TecTa oT 40% 10 59%;
1 Gann — 3a mpaBUIIHLHO BBIMTOJHEHHBIE 3a1aHusl TecTta oT 20% mo 39%;

0 6amnoB — 3a meHee yeM 20% TpaBIIIHFHO BBHITTOJIHCHHBIX 33JJaHUN TECTa.

Brinonnenue 3aianus, npose-
psieMoro aBTOMAaTHYECKH, K
teme 3.3. 'unepbomna. Kanonu-
YeCcKOe ypaBHEHUE TUIIEePOOIIbI.
[Ipumepsbl.

Jonyckarorcs Bce

2 Gamnta — 3a Oosiee yeM 2/3 paBUIILHO BBITIOJHEHHBIX 3aaHUI TECTa,
1 Gamt — 3a 2/3 mpaBWIBHO BHITIOJIHEHHBIX 3aJJaHUH TECTa;
0 6amnoB — 3a MeHee yeM 1/3 mpaBWIIbHO BHITIOJIHEHHBIX 3a/IaHUH TecTa

Beinonnenue 3aganusi, npose-
psAE€MOro aBTOMAaTHUYECKH, K
teme 3.4. Ilapabona. Kanonu-
YecKoe ypaBHEHHE MapaloJibl.
ITpumepsl.

Z[OHYCKaIOTCH BCC

2 Gamna — 3a 6osiee yeM 2/3 MpaBUIILHO BBITIOJHEHHBIX 3aaHUI TECTa,
1 6amt — 3a 2/3 npaBWIIBHO BHITIOJIHCHHBIX 3aJJaHUH TECTa;
0 6amioB — 3a MeHee yeM 1/3 mpaBMIILHO BBITIOJIHEHHBIX 3aIaHHH TecTa

Brinonnenue 3aianus, mpose-
psieMOro aBTOMAaTHYECKH, K
teme 3.2. JIuHUM BTOPOro mo-
psaka Ha MIOCKOCTH. OKpyX-
HOCTh M Hyunc. Kanonuue-
CKHE€ YpPAaBHEHHS OKPY>KHOCTH
Y 3JUIATICA.

[[OHYCKaIOTCH BCC

4 6amna — 3a 80%wu OoJiee MPaBUIBLHO BBIMOJHEHHBIX 3a/IaHUH TECTA;

1 Gayin — 3a MpaBUJIbHO BBIMOJIHEHHBIE 3a1aHus Tecta oT 60% 110 79%;
2 Ganna — 3a MPaBUWJIbHO BBINMOJHEHHBIE 3a1aHus TecTa oT 40% 110 59%;
1 6am1 — 3a MpaBUIIBLHO BBIMOJHEHHBIE 3ajaHus Tecta oT 20% 110 39%;

0 GamnoB — 3a MeHee ueM 20% MpaBUILHO BBHIMTOJHEHHBIX 3aJJaHUI TECTA.
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BrinosineHue 3agaHus, MpoBe-
psieMOro Bpy4HYIO, Pa3OUTOro
Ha 3a/layd B COOTBETCTBUM C
paznenamu kypca 3.2. Jlunum
BTOPOTO MOpsiAKa Ha IUIOCKO-
cti. OKpYXHOCTb M DJUIMIIC.
Kanonnueckue ypaBHEHUSA
OKPY’KHOCTH U 3JUIMIICA.

Jlomyckarorcs Bce

Kaxxnas u3 4 3anau onenuBaercs no 4 dania:

40anma BBICTABIISICTCS CTYJICHTY, €CJIM 3a7a4a BhIONHEeHa B 00bEMe oT 90 % mo 100%;
3 Gasuta BBICTABISIETCS CTY/ACHTY, €CIIU 3a/1a4a BhinoyiHeHa B 00bEMe oT 80 % 10 89%);
2 Oaiia BBICTABIIETCS CTYJEHTY, €CJIM 3ajjaya BbINOJIHEHA B 00bEMe oT 60 % 10 79 %
1 Gayut BEICTABIISIETCS CTYJICHTY, €CITM 3a7a9a BEIOTHEHA B 00bEMe oT 40 % 10 59 %
0 GanioB BBICTABISETCS CTYACHTY, €CIIH 3a/1a4a BhIIIOJIHEHA B 00bEME MeHee 39 %

Brinonnenue 3agaHus, mpoBe-
psieMoro aBTOMAaTHYeCKH, K
teme 4.1. Ilonstue QyHkuuu.
Bunel 3ananus gpyHkuun.

JlomyckaroTcst Bce

2 Gamta — 3a Oosiee ueM 2/3 MpaBUIILHO BBITIOJHEHHBIX 3aaHUI TECTa,
1 6amn — 3a 2/3 mpaBWIHHO BHITIOJIHEHHBIX 3aJJaHUH TECTa;
(0 6amtoB — 3a MeHee yeM 1/3 mpaBMIIbHO BHITIOJIHEHHBIX 33/IaHHUI TecTa

Brinonnenue 3agaHus, mpoBe-
pAeMOro aBTOMAaTHUYECKH, K
teme 4.2. Ilpenen ¢yHKIMH.
Brruncienue npeaenos.

JlomyckaroTcs Bce

2 Gamna — 3a 6osiee yeM 2/3 MpaBUIILHO BBHITIOJHEHHBIX 3aJaHUI TECTa,
1 6amt — 3a 2/3 mpaBWIIBHO BHITIOJIHEHHBIX 3aJJaHUH TECTa;
0 6amtoB — 3a MeHee yeM 1/3 mpaBMIIbHO BHITIOJIHEHHBIX 3a/IaHHUH TecTa

Brimonnenue 3amanus 1, mpo-
BepsieMoro BpyuHyto4.2. Ilpe-
nen ¢yHKIMUA. Beraucnenue
TIPEICIIOB.

JonyckaroTcs Bce

B 3amanuu 5 3aymay, kaxkaas U3 KOTOPBIX OLIEHUBAETCs B /Ba Oaia:

20aia BbICTABIIAETCS CTYJEHTY, €U 3aaya BeInoHeHa B 00béme ot 70 % 10 100%:;
1 Gayina BeICTaBISIETCS CTYACHTY, €CIIH 33/1a4a BhIoIHEHA B 00bEMe oT 40 % 10 69%;
2 GaJia BBICTABIISIETCS CTYACHTY, €CIIU 3ajaya BhINOIHEHa B 00bEMe MeHee yeM 40%

Hrorosoe TECTUPOBAHNUE

Z[OHYCKaIOTCH BCC

40 6an0B 3a IIpaBHUJIBHBIC OTBETEI HA BCC 3aaHUs TCCTA

3anoaHeHne aHKEThI

Z[OHYCKaIOTCH BCC

3 Oama

OtMmeTKa 1o Kypcy GhOpMHpPYETCS Ha OCHOBE UTOTOBOTO PEUTHHIOBOTO Oajuia, 1o pe3ysbTaTaM MPOXOXKACHUS CTYJIECHTOM JIHCIUILIMHBI B COOTBETCTBUU CO
[lIxanoi epeBoga peUTUHTOBBIX OAJIOB B TPAAMIIMOHHBIC OIICHKU:

Peittunrossiii 0amwn

TpaaunroHHast OleHKA

40-100

3auteHo

0-39

He 3aureno
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6. Kpurepuu n HOpMbI OLleHKH KYPCOBBIX PadoT (IP0eKTOB)

Kypcosast pabota (IpoekT) He peaycCMOTpeHa Y4eOHBIM TIAHOM.

7. IlpuMepHasi TeMaTHKA KOHTPOJIbHOM PadoThI

=)

n/n

Templ

Buns! matpun. Ilpumenenue matpun. JlelcTBYUs Hal MaTpULIAMHA

Onpenenurenu. [IpaBuia Berunciaenus onpeaenureneil. [pumepst

OO6parnast maTpuiia. Panr Matpuiisl

Cucrembl TuTeHbIX ypaBHeHUA. MeToap! pemieHuil. [lpumepsl.

Onpenenenue BekTopa. JlecTBYs HaJl BEKTOPaMHU.

CxansipHOE IPON3BE/ICHHE BEKTOPOB. BekTopHOE MpON3BEICHNE BEKTOPOB.
CMmerraHHOE IPOU3BE/ICHUE BEKTOPOB.

[IpsiMast Ha TIOCKOCTU. YpaBHEHUS IPSIMOM HA INIOCKOCTH.

JInHnm BTOPOro nopsiaka Ha II0CKOCTH. OKPYKHOCTh U Juurc. KaHoHU-
YECKHE YPABHEHUS OKPY>KHOCTH W AJUIUIICA.

©| 0 |V (ep] OB WIN -

[Tonsitue pynkimu. Buasl 3aganns GyHKINM.

[EEY
o

[Ipenen pynkuuu. Borarcnenue npeaesnos.

8. Bonpochl k 3auery

Bomnpocsl

Uucnosas marpuna. JlelcTBus Hax MaTpuiiaMu (CI0KEHHE, YMHOKEHUE Ha
YHCII0, YMHOXEHHE CTPOKU Ha CTOJIOEI], yMHOXEHHE MaTPUIIbl Ha MaTpHILY,
TPAHCIIOHUPOBAHHKE) U YCIOBUS UX BBITIOJTHEHHUSL.

Onpenenurenb MaTpUIl 2-0T0 U 3-ero nopsaKoB. OnpenenauTesib MaTpUlbl n-
oro nopsjaka. CBoOMCTBa onpeaenuTenei.

ManI/II_[a o6paTHa;1 K SaﬂaHHOﬁ. VcnoBus CymI€CTBOBAaHMA, croco0 OTBICKa-
HH

Munop maTpulibl. BazucHbli MUHOP MaTpPUIIBL, CIOCOO €ro OTHICKAHUS.

ol

Panr MaTpUllbl U CIoco0 ero OIpCACICHH.

Cucrema IMHEHHBIX ypaBHEHUI ¢ n HEM3BECTHBIMU. MarpuuHas (opma 3a-
nucu cuctemsl. [Ipumep. YcnoBue COBMECTHOCTH CUCTEMBI JTMHEHHBIX ypaB-
HEeHU

OnpeneneHHe PCUICHUA CHUCTCMbI JIMHEHHBIX ypaBHeHI/Iﬁ N HCHU3BCCTHBIMU.
CoBMeCTHBIC M HECOBMECTHEIC CHCTEMBEI.

Kak naiitu pemieHue CUCTEMbI C ITOMOIIBIO MaTPHUIIbL O6p21THOI>i K MaTpumne
CHUCTCMHEI.

VYcioBue CymecTBOBaHUS E€IMHCTBEHHOIO PEIICHHS CUCTEMBI JIMHEWHBIX
ypaBHeHui. @opmynsl Kpamepa i oteickanus peweHus. Ilpumep.

10

Opnoponnast cucrema JuHenHBIX ypaBHeHuil. IIpumep. Kakoe pemenune
Ha3bIBAETCS TPUBUAIBHBIM. [Ipy KakoM yCII0BUM OAHOPOJHAS CUCTEMA UMEET
HETPUBUAJIbHBIE PELICHUS

11

AHFOpI/ITM OTBICKaHH PCIICHUA HpOHSBOJ’IBHOﬁ CHCTEMBI JIMHEWMHBIX YpaBHE-
HUM. bazucHeie u CB06OIIHBIe HCHU3BCCTHBLIC.

12

BeKTOpLI. KOJ'IJ]I/IHCapHOCTB, KOMIIJIAHAPHOCTH BCKTOPOB.




13

JIuHeliHble onepalyy HaJl BEKTOPAMU: CJI0KEHUE BEKTOPOB, YMHOXKEHHUE BEK-
TOpa Ha uncio. JIuHeliHas KOMOMHALUSL BEKTOPOB.

14 | JluneiiHas 3aBUCUMOCTH BEKTOpPOB. CBSI3b MEXIY KOJUIMHEAPHOCTBHIO U JIM-
HEWHOM 3aBUCUMOCTBIO JIBYX BEKTOPOB,

15 | JluneiiHas 3aBUCUMOCTb BEKTOPOB. CBS3b MEXKy KOMIUIAHAPHOCTHIO U JIM-
HEMHOM 3aBUCUMOCTBIO TPEX BEKTOPOB.

16 | Baswuc, paznoxeHue BeKTopa 1o 6a3ucy, KOOPAMHATHI BEKTOPA B 3aIaHHOM 0a-
3uce

17 | OproHopmupoBaHHbIil 6a3uc. JIMHEHHbIE onepaluy HaJl BEKTOpaMHU B KOOP-
JTMHATHOU (hopMme.

18 | HdexapToBa cuctemMa KOOpAWHAT HA IUIOCKOCTH M B TMpocTpaHncTBe. Koopam-
HaThl TOUYKH U BEKTOPA B IEKAPTOBOM CHCTEME KOOPAMHAT.

19 | [Ipoekmus BEeKTOpa Ha OCh U ee CBOWcTBA. CBS3b KOOPJAMHAT BEKTOPA U €T0
MIPOEKIMI HAa OCH JIEKapTOBOM NIPSIMOYTOJIBHOW CUCTEMBI KOOPAMHAT.

20 | CraysipHOE TIPOM3BE/ICHUE BEKTOPOB M €0 CBOHMCTBa. BhIpaxkeHWe cKamsip-
HOT'O IPOM3BEJICHUS Yepe3 KOOPAUHATHI BEKTOPOB.

21 | BelpakeHHe JUTMHBI BEKTOPA M yIJla MEXIY BEKTOpaMH Yepe3 KOOPIUHATHI
BEKTOPOB.

22 | BekTOpHOE MPOM3BEJCHHE BEKTOPOB M €r0 CBOWCTBA. BhIpaskeHHe BEKTOp-
HOTO MPOU3BEJCHUS Yepe3 KOOPAUHATHI BEKTOpPOB. Vcmnonbp3oBaHue BEKTOP-
HOT'O IIPOU3BEJICHMUSL.

23 | CmemaHHOE MTPOU3BEACHNE BEKTOPOB U €T0 T€OMETPUUYECKHIA CMBICI. Bripa-
KEHUE CMEIIAHHOTO MPOU3BEACHUS Yepe3 KOOpAUHAThl BeKTOpoB. CBolicTBa
CMEIIaHHOTO Npou3BeaeHus. Mcrnonb30BaHne CMEIIAHHOTO IPOU3BEICHHUSI.

24 | BoipaxkeHue ycia0BHHA KOJJTMHEAPHOCTH, OPTOrOHATBHOCTH, KOMITJIAHAPHOCTH
BEKTOPOB

25 | IlonsiTue 06 ypaBHEHHUH JTMHUH HA TUIOCKOCTH, YPAaBHEHUHU TIOBEPXHOCTH U JIH-
HUM B IPOCTPAHCTBE. YPABHEHUE OKPYKHOCTH. Y paBHEHHUE cephl.

26 | BeiBog 00611ero ypaBHEHHS TNIOCKOCTH.

27 | Paznmuunbie (OpMBI 3aIIMCH YPAaBHEHHUS TJIOCKOCTH: OOIIee; MPOXO e ye-
pe3 3alaHHYI0 TOYKY IMEPHEeHAUKYJISIPHO 3aJaHHOMY BEKTOPY; B OTPE3KaXx;
HopMupoBaHHoe. Kakyro HHpOpMAINIO O MIOCKOCTH HeCyT KO3 (GUIIUEHTHI
ATUX YpaBHEHUU

28 | PaccTosiHME OT TOYKH JI0 TJIOCKOCTH.

29 | Yroa Mex]y MIOCKOCTSAMHU. Y CIOBUE MapalljIeIbHOCTU U NMEPIEHAUKYISPHO-
CTU IUIOCKOCTEM.

30 | YpaBHeHHsI MpsSMOM B MPOCTPAHCTBE: KaHOHMYECKUE; MapaMeTPHUECKUe;
MPOXOJAIIe yepe3 ABe 3anaHHble TOuku. Kakyro nHopmanuio o mpsmoii
HeCyT KO3 hUIIMEHThI STUX YpPaBHEHUH.

31 | Yron mexay mpsIMBIMH B MPOCTPAHCTBE. Y CIOBHE MapajlIeIbHOCTH U TEp-
NEHAUKYJISPHOCTH IPSIMbIX.

32 | Yroa Mexay npsMoi U IIIOCKOCTHIO. Y CJIOBHE MAPAUIEIbHOCTH U MEPIIEHAN-
KYJISIPHOCTH NPSIMOM U MJIOCKOCTH.

33 | YpaBHeHHe NpsIMOM Ha IUIOCKOCTH: oOIlee; ¢ YriIOBbIM KO3(M(UIIMEHTOM:
MIPOXOJALIEN uYepe3 3aJaHHYI0 TOUYKY; MPOXOJISIIEH uepe3 JBE 3aJaHHbIE
touku. Kakyto nHpopmanuio o npsmoil HecyT Ko3pPUIMEHTHI 3TUX ypaBHe-
HHUM.

34 | Yron Mexy NpsIMBIMH Ha IJIOCKOCTH. Y CIIOBHE NMapajlIeIbHOCTU U MEpIIeH-
JMKYJISIPHOCTHU TPSIMBIX.

35 | JIunuu BTOpOro nmopsaka Ha miockoctu. OO1iee ypaBHEHNE, OCHOBHBIE THITBI

JIMHUM U UX KaHOHUYECKHE YpaBHCHHA.

13



36 | Dmnurnc, runepboia, napadona. Kanonnueckue ypaBHEHHs, XapaKTEPUCTUKHY,
CBOMCTBA

37 | IloBepxHOCTH BTOPOro nopsiika. OCHOBHBIE THIIBI IIOBEPXHOCTEH U UX KaHO-
HUYECKUE YPABHEHHUSI.

38 | MccnenoBanue GopMbl HOBEPXHOCTH BTOPOTO MOPSIIKA METOJOM CEUCHHI.

39 | Uto takoe ¢ynkmus. [lpumep. CrnocoOsl 3amanus Gynkuuu. Odiacts orpe-
neneans Gyaxun. Cnoxnas dyskuus. [pumep.

40 | OcHOBHBIE 37IeMEHTapHbIC PYHKIUH U UX TpapuKH. DieMeHTapHas GyHKIUS.
[Ipumep

41 | Ilpenen ¢yHknuu. beckoHeyHO Mamnble U OECKOHEYHO OoJblIve (YHKIUH,
CBSI3b MEX/Iy HUMH

42 | CBoiicTBa O€CKOHEUHO MaJIbIX (DYHKIIHH.

43 | CgoiicTBa npeienoB GYHKIHA. 3aMedyaTelIbHbIC ITPEJICITbI.

44 | HenpepbiBHOCTh (QyHKIMU B Touke. CBolicTBa (pyHKIMH, HENPEPHIBHBIX B
TOUKE.

45 | TeopeMa 0 HENIPEPHIBHOCTHU AJIEMEHTAPHON (PYHKIHUH.

46 | Mcmonp30BaHuE IPY BEIYHUCICHUH MTPEIEIIOB TEOPEMBI O HETIPEPHIBHOCTH dJIe-
MEHTapHON QYHKITUH.

47 | CpoiicTBa QyHKIMIA, HENPEPHIBHBIX HA 3aMKHYTOM HHTEpPBAJIE.

48 | Touku pa3pbiBa QYHKIIMH U UX KIacCH(UKAIHSL.
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9. DoHJ OLEHOYHBIX CpeaAcCTB AJd MPOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranmuun oﬁyqa-
OIHUXCH MO0 TMCHMIIIMHE

9.1. HacnopT (poHAa OLIEHOYHBIX CPE/ICTB

Koa xonTpo-
JIMpyeMoii

Ne KouTpoJsmpyemsblie pa3aeibl KOMIIETEH- HanmeHnoBanue
n/n (TeMbl) AMCUUIIMHBI OLICHOYHOI'0 CPeACTBA
nuu (MM ee
YaCTH)
1 3ananue 1, mpoBepsemoe
Moy 1. Bpyu4HY0. TectupoBanue

OK-10, TIK-22 | on-line (mpomexxyTouHbIe
TecTHl 1-5, UTOroBOE TECTH-
pOBaHUE)
3amanue 2, mpoBepseMoe
Bpy4HYI0. TectupoBanue
OK-10, TIK-22 | on-line (mpomexxyTouHbIe
TeCTHI 6-8, HTOrOBOE TECTHU-
pOBaHUE)

3 3amanue 3, mpoBepsieMoe
Bpy4HYyI0. TectupoBanue
OK-10, TIK-22 | on-line (mpomMexyToYHbII
TeCT 9, UTOrOBOE TECTUPO-
BaHWE)
4 3amanue 4, mpoBepseMoe
BpyuHYy10. TecTupoBaHue
OK-10, ITK-22 | on-line (mpomekyTOYHBI#H
tect 10, UTOroBoe TECTUPO-
BaHWE)

Jluneiinas aareopa

Mogayas 2.
BexTopnas anredpa

Monayas 3.
AHajluTHYECKAasl TeOMeTpHst

Monyasb 4. BBenenue B MaTema-
THYECKHIl aHAJIN3
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9.2. TunoBblie KOHTPOJIbHBIC 3aIaHUs WJIN UHBIC MaTE€pUuaJbl, He06X0}II/IMLIe AJIsi OHCHKH
3HaHHI7[, yMeHHﬁ, HAaBbIKOB U (I/I.]'[I/I) OonbITa J€ATCJILHOCTH, XaPaKTCPU3YIOIIUX 3TAllbI

(l)OpMHpOBaHHH KOMIIeTEHII NIl B nmpouecce OCBOCHUsI 06pa30BaTeJ’le0ﬁ MporpaMmmbIl

9.2.1. KomIuieKT 3aiaHuii, MPOBepsieMbIX BPYYHYIO

PA3IEJ Ne 1. JUHEWHAS AJITEBPA

3anaua 1
Howmep BapmanTa 3a1a4u OompeiensieTcsi ¢ MOMOIIBI0 TaOIUIBI 110 MepBoi OykBe (pammmmu CcTy-
JIEHTA.
Tabauna. Beibop HoMepa BapuaHTa
Byksa A b B r )| E,E | X3 144 K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M HIO | 04 I1 PY | CII | T, Y ®,0 | X1
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Onpenenutb cOOCTBEHHBIE 3HAUEHUSI U COOCTBEHHbIE BEKTOPhI MATPHIIBI TPETHEr0 MOPSIKA.

sapran Marpra saprant Marpra
2 -1 0 4 -1 3
1 -1 2 0 11 1 4 0
1 -1 1] -1 1 1
3 -1 1] 8 -2 2
2 0 2 -1 12 -1 3 0
0 -1 2| 0 2 1
5 -1 -1] 9 2 -2
3 0 4 -1 13 {o 5 o]
0 -1 4| 12 3
(2 0 -1] 3 0 0
4 11 -1 14 2 1 -1
10 2] 2 -2 5
2 10 -1 -4 -2
5 1 20 15 -1 5 -2
-11 3 1 0 9
(4 10 -1 0
6 1 4 0 16
-11 5 11
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(3 -2 2] 1 1 -1]
7 0 3 0 17 1 2 -1
0 2 1] 0 -1 2|
5 -2 2] 1 -1 1]
8 0 5 0 18 4 0 -1
0 2 3 0 -1 4|
3 0 6 0 -1
9 2 [ -4 19 1 -5 1
2 -2 5 -1 0 2
7 -4 -2 -2 1 2
10 -2 5 =2 20 1 01
0O 0 9 -1 1 3
3amaya 2

Howmep BapuanTa 3a7auu ornpeaessieTcs ¢ HOMOIIbIO TaOIUIIBI 110 IEPBOM OyKBE MIMEHHU CTYICHTA.
Tabauna. Beibop HoMepa BapuaHTa

Byksa A b B r i EE | k3| © K 71
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HIO|Od| O |PY |CU|TIW| YV | ®D| XII
Nepap. | 11 12 13 14 15 16 17 18 19 20

JlokazaTh COBMECTHOCTh CUCTEMBI M PEIINTh e€ TpeMs criocobamu: 1o Gopmyiam Kpamepa, me-
tonmoMm ["aycca u cpescTBaMu MaTPUYHOTO HCUHCIICHHUS.

Howmep o . Homep | CucreMa JTMHEHHBIX ypaB-
Bap. Cucrema TMHEHHbIX ypaBHEHUN Bap. .
4x, + 2%, — X +x, = -12, X, =X, = 4%, +9%, =22,
1 X, + 7%, - 5x,+2x, = -9, 11 X, +2X, —4X, =3,
{ 2X, + 5X, 6x,+3x, = - 8. 2%, —3X, + X, +5%, = 3.
4, - 3%, + 2, — X, = 2 X, + X, —6X; —4X, =6,
2 { X - 2%, + 3% - 4x, = -2 12 2%, +3X, +9X%; +5X, =6,
2%+ X, - 4 + Ix, = 6. 3%, +4X, +3X, —2X, =12.
X, — 2%, + X, +2 X, = 1, =% = 9%, —4x; = -8,
3 X, — 2X, + Xy - 2x, = =3 13 2X, + X, +3X%; + X, =6,
X, — 2X, + X3 + 6x, = 5 3X, +5X, +2X, + 2%, =4.
X, — 2X, + X5 - X, = 1, X, + X, +3X, —2X, =1,
4 X, + 2X, — X3 + X, = 3§ 14 2% +2X, + 4%, — X, =2,
X, — 6x, + 3 - 3, = -L 4x, +4x, +10x, —5x, = 4.
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Howmep . . Homep | Cucrtema nuHeHHBIX ypaB-
Cucrema IMHEHHBIX ypaBHEHUI N
Bap. Bap. HEHUU
+ X - X + 2x = 3 X, — 2%, + X, = =3,
5 + X - X - 2X, = -1 15 3X, — X, —2%; =1,
+ X, - X + 6x, = T 2X + X, =2X; — X, =4.
2X, + X, — X, = 2, X, + 17X, — 2%, +3X, =3,
6 2X X, + X, = 2 16 3%, +5X, + X; —2X, =5,
2, + X, X = 4 —2X, +5X, —5%; + X, =—4.
8x, 6x, + 4x, + 2x, = 186, — 2% + X, =3X; + X, =4
7 8X, 6x, + 4x, — 2x, = 3§, 17 4%, +TX, —2Xy —2X, = —4
12x, 9%, + 6x, + X, = 20. 2X%, +8x, —5%; — x, =-10.
2X, + X, + X, = 5 X, —2X, +4X; +3X, =9,
8 2X, + X, — X, = 3 18 2%, +3X, + X, +2X, =4,
ax, — 2%, + X + 33X, = T AX, — X, +5X; + X, =6.
2x, X, + X + X = 3, X, + X, + 2%, + 2%, =1,
9 2X, X, + 2X, — X, = 2 19 2X, — X, + 2%y — X, =4,
6x, 3, + 4x, - 3% = -L 4X, + X, +6X, +5X%, = —6.
X, 2x, + X, + X, = 1 2X, + X, + 3%, + X, =11,
10 X, 2X, X, — X, = -1 20 2% +3X, + X, — X, =1,
X, 2x, + X, + 95X, = 5. 3X1+2X2 +X3-i-2X4 =5.
3amaya 3
Homep BapuaHTa 3aauul omnpefesseTcs ¢ HOMOIIbIO TaOIHIbl M0 TepBOi OykBe OT4ecTBa CTY-
JIeHTA.
Ta6yimia. Beibop HOMepa BapuaHTa
byksa A b B I )| E,E | X3 )4 K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M |HK| O I1 P,Y | C,III | T, 1T Yy ®,0 | X, I
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Hccnenosath 1 HallTH 06Iuee PCHICHUC CUCTCMbI JIMHEHMHBIX OOHOPOJAHBIX ypaBHCHI/Iﬁ.

Howmep . . Homep Cucrema JIMHEHBIX ypaBHE-
Cucrema ITMHEHHBIX YpaBHCHHUU o
Bap. Bap. HUU
3x_+3x, +5x, — 2x, =0, X, — X, —4X; + 9%, =0,
1 2X, + 2%, +8x, —3x, =0, 11 X, +2X, —4Xx, =0,
2%, + 2X, + 4%, — X, =0. 2X1—3X2+X3 +5X4=O.
X, —3X,+ 71X, +17X, =0, X, —3X, —4X; + X, =0,
2 8X, —6X, — X, —5X, =0, 12 5X, —8X, —2X; + X, =0,
4x, —2X, +3X, + 7x, =0. —2X, — X, —10x; —5x%, = 0.
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Howmep . . Homep | Cucrtema nuHelHbIX ypaBHe-
Cucrema IMHEHHBIX ypaBHEHUN N
Bap. Bap. HUU
X, +4x, —3x, +6x, =0, 7% +5X%, —=3X;, + X, =0,
3 2X, +5X, + X, —2X, =0, 13 3X, +2X, —3X, +2x, =0,
X, + 7X, —10x, + 20x, =0. X, + X, +3X%; —3X, = 0.
2X, — X, +3X, = X, =0, 2X%, +2X, +8%, —3x%, =0,
4 6X, —3X, + X, —4x, =0, 14 3X, +3X, +5X; —2x, =0,
4x, —2X, +14x, —31x, =0. 2%, +2X, +4X, =X, =0.
2X, +5X, + X, +3X, =0, X, + X, —3X; +2X, =0,
5 4x, +6X, + 3%, + 5%, =0, 15 2%, —3X, + X, — X, =0,
4x, +14x, + X, + 71X, =0. 4X, — X, —5X; +3X, =0.
3X, +2X, +2X; + 2%, =0, X, +3X, —X; +2X, =0,
6 2X, +3X, +2X, +5X, =0, 16 2X, +5X, —8x%; —5%, =0,
9x, + X, +4x, —5x, =0. X, +4X, +5%; +X, =0.
9x, —3X, +5x, + 6X, =0, 3X, —2X, =5X; +4x, =0,
7 6Xx, —2X, + 3%, + X, =0, 17 6x, —4X, +4x;, +3x%, =0,
9%, + X, +4%; —5x, =0. 9X1—6X2 -|-3X3+2X4 =0.
2%, + X, + 1%, +3X, =0, 5%, —5X, +10x, — x, =0,
8 4X, +2X, + 3%, +2X, =0, 18 5% + X, + 7%, + X, =0,
4X, +2X, + X; +2X, =0. X, + 71X, + 4%, +3X, =0.
3X, + 2X, + 5%, +4x, =0, TX, +5X, + 3%, +6x, =0,
9 2X, +3X, + 6X, +8x, =0, 19 2X, — %, — X3 +4X, =0,
X, —6x, —9%; —20x, =0. X, +8X, +6X; —6x, =0.
3X, —2X, + X; —4x, =0, 4%, — X, + X3+ X, =0,
10 2%, —3X, — 2%, + X, =0, 20 3%, + 2%, —2X; + X, =0,
4X, — X, + 4%, — 9%, =0. 9x, +6X, +X; +3X%, =0.

PA3JIEJI Ne 2. BEKTOPHAS AJITEBPA

3anaua 1
Homep BapuaHTa 3a1aum OnpenessieTcsl ¢ IMOMOIIBI0 TaOIHIEl 10 epBol OyKBe (aMuiInu CTy-
JEHTA.
Tabnuua. Beibop Homepa BapraHTa
Byksa A b B r )| E.E | K3 51 K T
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M |HIO| 04 IT P4 | C I | T, 11 Y ®,0 | X, I
Ne Bap. 11 12 13 14 15 16 17 18 19 20

CocTaBUTh ypaBHEHHE IIOCKOCTU P, mpoxonsduieil yepe3 TOUKy A NEepHeHIUKYISIPHO BEKTOPY

N
BC . Hanmcars ee O6IJ_ICC YpPaBHCHHE, a4 TAKKC HOPMAJIbHOC YPABHCHUC ITJIOCKOCTU U YPABHCHUC
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IJIOCKOCTH B oTpe3kax. CoCTaBUTh ypaBHEHHUE INIOCKOCTH P, npoxosiei uepe3 Touku 4, B, C.

Haiitn yros mexnay miockoctsmu P u Pl . Haiitu paccrosinue ot Touku Do minockoctu P.

Homep | Koopaunate!l Toukn | Koopaunatel Touku | Koopaunatel Touku | KoopauHatel TOUKH
Bap. A B C D
1 (2, 5;3) (1;3;5) (0;-3;7) (3;2;3)
2 (-2;3;5) (1, -3, 4) (7, 8;-1) (-1, 2;-1)
3 (11,2 (2;3;-1) (2; -2, 4) (-1, 2;2)
4 (1;3;5) (0; 2;0) (5:7;9) (0; 4; 8)
5 (3;-5; 2) (4;5; 1) (-3; 0; - 4) (-4; 5; -6)
6 (4,5;2) (3;0;1) (-1, 4, 2) (5; 7, 8)
7 (5,1, 0) (7,0;1) (2;1;4) (5; 5; 3)
8 (4, 2;-1) (3;0; 4) (0; 0; 4) (5; -1, -3)
9 (4,-3;-2) (2;2;3) (-1; -2, 3) (2; -2, -3)
10 (3:1;1) (1;4;1) 1, 1;7) (3;4;-1)
11 (1,2;3) (-1, 3;6) (-2, 4, 2) (0; 5; 4)
12 (0;-1,2) (-1; -1, 6) (-2, 0;2) (0; 1; 4)
13 (2;3;2) (1; 3;6) (0; 4; 2) (2; 5; 4)
14 (1;0;2) (-2, 0; 6) (-3:1,2) (-1, 2;4)
15 (2;0;3) (1,0;7) (0;1;3) (2;2;4)
16 (0; 2;-1) (-1,2;3) (-2;3;-1) (0; 4; 1)
17 (2;2;3) (-1, 2;0) (0; 3; 3) (2; 4, -5)
18 (-2;-2;3) (1,2;5) (0; 1;0) (2;6; 4)
19 (-2, 1;3) (-1, 1, 3) (2,0;2) (2,0; 4)
20 (-1, 2;0) (-2;2;4) (-3;3;0) (-1, 4;2)
3amaya 2

HOMep BapHaHTa 3a/la4u OIIPCACIIACTCA C IIOMOIIBIO Ta6J'II/II_IBI 8(0) nepBoﬁ 6y1(Be HMCHHU CTYACHTA.

Ta6ymia. Beibop HoMepa BapuaHTa

bykBa A b B I J E.E | XK, 3 41 K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H, IO | O, I1 PY | C IO | T, 1 v ®,0 | X, 10
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[psimast | 3amana B mpocTpaHCTBe OOMIMMH ypaBHeHHssMH. Hamucars e€ kKaHOHHYeCKoe U mapa-

MeTpuueckoe ypaBHeHUs. COCTaBUTh ypaBHEHUE MPSMOI | 1, Ipoxondaen yepe3 Touky M ma-

paJuIeNIbHO TPSAMOit |, 1 BEIYKCINTB paccTosTHUE MKy HUMH. HaiiTi mpoekiuro Touku M Ha mpsi-

myto | 1 Touky nepecedenus npsmont | u mmockoctu P.
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Homep OO1ue ypaBHEHHUs KoopaunaTs ObLiee ypaBHEHUE
Bap. npsiMoii | Touku M TJIOCKOCTH P
1 {:xf;;_z;f;_o;)_ (L; 2; 3) 2x—3y+47-6=0
2 {zii zi;z_fezzoé, (2;1;-1) X—7y+4z-1=0
3 {>2<X—_33):L_z 2+23+:6o:. > (0;2;-1) X—2y+3z2-4=0
4 {zitzizii_;:oo (2;0;-1) X+Yy+z+4=0
> {::—ng_zizizg (2;0;-3) 7x+y—4z-5=0
6 {2))::;;_222_5’22200 0;-1;1) 2x—7y+3z+5=0
! {itzi;z_fzz:oo (0;3; 1) X+6y—-3z2+8=0
8 {iii z;i:ez:o? (-1, 0; 3) X—2y+52-6=0
9 {i:iﬂiig:g (-1; 1; 0) X+2y—z+5=0
0 | e st @11) Sx—y—2+1-0
11 {5;f§:§§:;:g (-1; 2; -3) 4x+y+3z+1=0
12 {?()fk+y5—)/3_z izlj;lo:_ > (2;0;3) 2x—5y—-2z-6=0
13 {ngggfiizzg (3;2;-1) 3x—-y-2z+1=0
1 {;;—yy_fizgig 0;-2;1) Ax—6y+7+1=0
15 {ii_ziii:iig (-1, 2; -1) 6x—3y+2z-2=0
16 {i)(_—siy++22_z ;:6; o 0; 1;-3) X+5y+2z+3=0
17 {:;:;;/;;iizg (-1 1) 2x+7y—2-3=0
18 {ii _ iyfg,;ff:g (-3;3; 1) 3x+5y-22+3=0
19 {2x_+y6+yz_+5§ii'= o (-1;1; 3) 2x—4y+z-2=0
20 {>2<):—_y2—|—yz_+27z ;32 > (0: 1; -1) 6X+7y—62+1=0

PA3JIEJI Ne 3. AHAVIMTUYECKAS TEOMETPUSA

3anaua 1
Howmep BapmaHTa 3a7auml onpezensercs ¢ MOMOIIbI0 TaOauIlbl M0 MepBoi OyKBe OTYECTBA CTY-
JICHTA.
Tabnuua. Beibop Homepa BapraHTa
Byksa A b B r )| E.E | K3 41 K I
Ne Bap. 1 2 3 4 5 6 7 8 9 10
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byksa

H, 10| 0,4

P,U | C, 1

T, 11

v

®,0 | X, 11

Ne Bap.

12

13

14

15 16

17

18

19 20

Jlanbl KoopAMHATHI BeplIMH TpeyroiabHuka ABC. CocTaBUTh ypaBHEHHsI CTOPOH TPEYTOJIbHUKA.
CocTaBUTh ypaBHEHHUS MEINAHBbI, BBICOTHI U OMCCEKTPUCHI yIiia A, HalTh ux AnuHbl. COCTaBUTH
YPaBHEHHUs NPAMBIX, IPOXOAIIUX Y€pe3 BEPIUMHBI TPEYTOJIbHUKA U MAPAJUIEIBHBIX €r0 CTOPO-

H?c;mp Koop/uHaTh! KoopuHaTh! KoopIuHATHI
Bap. TOuKH A TOuKH B Touxu C
1 12 (3;4) (-1;2)
2 (4;2) (-3; 6) (2;3)
3 (-3;1) (-2;4) (1;3)
4 (2;3) (-5; 3) (-1, 0)
5 (0;4) (-5; -1) (2;2)
6 (-1, 2) (3;-2) (1;4)
7 (3;4) (2,1) (-2;-3)
8 (-4, 1) (0; 5) (4;2)
9 (5, 0) (2;2) (-2;3)
10 (-3;2) (-1;5) (3:2)
11 (1,3 (-2;4) (-3;1)
12 (-2;3) (-5; -2) (1;2)
13 (-5 -1) (2;2) (0;4)
14 (0;5) (1;,2) (3;-2)
15 (1,4 (3;-2) (-5; 4)
16 (3;2) (-1, 5) (-3; -3)
17 (-2;-1) (3; 4) (-1, 2)
18 (4, 2) (6; -3) (2;3)
19 (0;2) (1,5) (-2;-2)
20 (2;3) (4;5) (1,2

3aaua 2
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Howmep BapmanTa 3a1a4u omnpeiensieTcsi ¢ MOMOIIBI0 TaOIUIBI 10 NepBoi OykBe (pamMuimmu CTy-

JeHTa.
Tabmuua. Berbop Homepa BapranTa
Byksa A b B r | E,E | K3 "u K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HIO|od| 1 |[pU|c|T | vV | @2 X1
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[To koopauuaTam BepumuH nupamuasl ABCD cpencTBaMu BEKTOPHOH anreOpbl HAUTH:
1) nuunel pedep AB u AC,
2) yron mexay pedbpamu AB u AC;
3) mnomans rpanu ABC,

4) mpoeK1HIo BEKTOpa AB na AC;
5) 00beM nupaMupl.

Homep | Koopmmuarts! Touxu | Koopaurars: Toukn | KoopauHats: Touks | KoopauHaTs! Tod-
Bap. A B C kD
1 (1,2, 3) (-1, 3; 6) (-2, 4, 2) (0; 5; 4)
2 (-1,2;0) (-2, 2, 4) (-3;3;0) (-1, 4,2
3 (2,2, 3) (-1,2;0) (0; 3;3) (2; 4, -5)
4 0;-1,2) (-1, -1, 6) (-2, 0; 2) (0;1;4)
5 (3,0, 2) (2; 0; 6) 1, 1,2 (3;2;4)
6 (0;2;-1) (-1, 2;3) (-2;3;-1) (0;4:1)
7 (2,3, 2) (1; 3;6) (0;4,2) (2, 5; 4)
8 (1,0, 2) (-2; 0; 6) (-3;1,2) (-1, 2; 4)
9 (2;0;3) (1;0;7) 0; 1; 3) (2; 2; 4)
10 (-2, 1;3) (-1, 1;3) (2,0;2) (2,0; 4)
11 (2; 4; -6) (1,3;5) (0; -3; 8) (3;2;3)
12 (-2, 3;5) (1;-3;4) (7, 8;-1) (-1;2;-1)
13 (1,3, 5) (0;2;0) (5:7:9) (0; 4, 8)
14 (3;-5; 2) (4,5; 1) (-3;0; -4) (-4, 5; -6)
15 (4;5;2) (3;0; 1) (-1, 4;2) (5,7, 8)
16 (5,1, 0) (7,0, 1) (2,1, 4) (5,5 3)
17 (4;2;-1) (3;0;3) (8; 0; 4) (5, -1; -2)
18 (4;-3;-2) (2;2;3) (-1;-2; 3) (2;-2;-3)
19 (3:1;1) (1,41 117 (3; -4;-1)
20 (2;2;0) (-2, 3;-2) (2;-3;3) (1;5; 5)

PA3JIEJI Ne 4. BBEJEHUE B MATEMATUYECKHWIA AHAJINA3
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3anaua 1
Homep BapuaHTa 331241 ONpeAeNseTCs C MOMOLIBIO TAOIUIIBI 110 IEpBOW OyKBE UIMEHH CTYACHTA.
Tabmuua. Beibop Homepa BapuaHTa

Byksa A b B r i E,E | X3 )41 K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
bykea | M |HI0[ 05| 0 [PY |cm|TH| v |®9] X1
Nepap. | 11 12 13 14 15 | 16 17 18 | 19 | 20
[ToctpouTts rpadukn GyHKIHH.
Ne DyHKIMH
1 y=-3x*+10x—-3, y=In(—x)+1,y=c0s05x -1,y = x* +|x].
2 y=-2x"+5x—1,y=In(x-2),y =cos2x+2,y = x-|x—1.
3 y=—4x*+17x-4,y=In(x+2),y =sin2x+1,y =x* —|x|.
4 y =-5%x*+26x-5,y=In3x+2,y=sin2x-2,y =x-|X.
5 y=2x*+3x-2,y=In(2-2x),y=—-c0s2x, y = x-|x+1|.
6 y=3x*+8x—3,y=In2x+3,y=-sin2x, y = x+2|x+ 1.
7 —4x* +15x—4,y =1 cosX i1y X
y =4x"+15Xx— ,y:nx+3,y—cosE+ Y==.
8 y =5x*+24x-5,y=In(-3x)+1, y=sin05x—2,y =e".
9 y=-2x"+3x+2,y=In(x—4),y=sin05x+1,y =Inx.
10 y=-3x*+8x+3,y=In(-x)+2, y=cosg—2, y = sin|x.
11 y=6x2—5x+1,y=—|nx+2,y:—sin§,y:e”z.
12 y:—2x2+7x—3,y:—lnx+1,y:—cos§,y:In\x—]J.
13 y:—2x2+11x—5,y=—ln(x—1),y:sin(ZX—%),y:\xz—x\.
2 . T 1
14 y=3X"-7x+2,y=2Inx+2,y=-sin(x+—=),y= :
3 x+2|
15 y:—3x2+13x—4,y:—lnx—2,y=—cos(x—%),y:x\x\+4.
16 y:—3x2+13x—4,y:—lnx—2,y:_x+2,y:x\x\+4.
2X—2
) L ) T 1
17 y=3X"-7X+2,y=—€"+2,y==sin(x+=),y= :
3 x+2|
18 y:—2x2+11x—5,y:SX_A',y:—e“z,y:—ln(x—l).
X+ 2
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Ne DOyHKIUH
2 X 3X+3
19 y=-2x"+7x-3,y=c0s_,y = y =Inx—1.
2 X+1
20 Y=6X2—5X+1,y=‘5i”§,y=—e*+1,y=e“2.

3amaua 2

Howmep BapuaHTa 3a7aun onpeesnsercs ¢ IOMOLIbIO TaOIuIbl 110 NEPBOM OyKBE OTYECTBA CTY-

JACHTA.
Tabauna. Beibop HoMepa BapuaHTa
Byksa A b B r I | EE[XK3] U K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M [HIO|[od] 11 [Py |cm|Tm| V |®2]| X1
Nepap. | 11 12 13 14 15 16 17 18 19 20
3amucarth YPAaBHCHU A KPHUBBIX B ITOJAPHBIX KOOPAWHATAX U ITIOCTPOUTH MX.
Howmep —
Bap. F(xy)=0
1 y =—5x, x> +y2 =+/3, x* + y* =-20x, x* + y> = 15y.
2 2 2 2 16 2 2

2 X=—4y,x"+y =200,x"+Yy :?x,x +y° =-14y.

3 X=2y,x*+y? =169, x* +y? =-12x,x* + y* =08y.

4 X—y=8,x"+y? =121, x* +y*> =-14x,x* +y> =06Y.

5 x+y:1,x2+y2:125,x2+y2=2,x2+y2:12y.

6 x=35,x*+y? =100, x* +y’ =-9x,x* + y* =10y.

7 x=m,X"+y?>=16,x* +y? =3y, x* +y* = 3y.

8 x:%,x2+y2:81,x2+y2:12x,x2+y2=—10y.

9 x:%,x2+y2:64,x2+y2=—8x,x2+y2:0,4y.

10 y=-3,X"+y? =49, x* +y’ =-5x, X’ +y* =6Y.

11 X=-3,X"+y>=36,x"+y>=5x,x*+y’ =-6Y.

12 y=%,x2+y2=25,x2+y2=—4x,x2+y2=5y.

13 Xx=-1,X"+y*=9,x* +y? =3x, x> +y* =4y,
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Howmep —
Bap. F(xy)=0
14 y=05x"+y* =12, x* +y* =x, x> +y* =-y.
15 x=05,x2+y>=+/3, x> +y? =—x, X’ + y> =12y.
16 x=1,x2+y> =3, x> +y’ =4x,x* +y? =by.
17 y=3,x"+y’ =4,x"+y’ =4x,x* +y* =by.
18 X=3,X"+y?=5x"+y*=6Xx,x*+y>=7y.
19 y=5x"+y>=6,x"+y*=7x,x* +y* =8y.
20 Xx=5X"+y?=7,x"+y*=8x,x*+y’ =9y.
3agaya 3
Howmep BapuanTta 3amaun onpenensercs ¢ MOMOIIBI0 TabIUIbl 1O nepBoil OykBe haMUINM CTY-
JCHTA.
Tabauna. Bei6bop HoMepa BapuaHTa
Byksa A b B r J [EE[XK3] U K I
No Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M [HIO[od[ T [PUY|cm|T| V |®5]|XI
No Bap. 11 12 13 14 15 16 17 18 19 20

Boruncnuth npenensl QyHKIMMA, He MOIb3YCh cpeAcTBaMU U (HepeHIInaTbHOTO HCYUCIICHHUS.

Ne [Ipenens
. B —11x+2 . .. (1-x)(1+x*) : sm(x+10)
1 I ; 2) lim ; 3) lim
1 & 2 JT+x- VA 5x° -8 ) A 0 /x2-36 -8
4x-1
4) Iim(x—ﬂj : 5) limx(In(x-10)—1Inx).
X—>0 X+3 X—>00
2_
1)Iim4x 9x+2;2) Iimx/l X* +5X 3 lim tg(x+5)
) X—2 \/5_2 X—>o0 3/1_X3 x»5\/6T
5x+3)"" +
4 li ; 5) limxIn
oo\ BX =2 oo 84X
N 3x* +11x 4_2) Iim3\/1—x—8x3_3) tg(x—5)
. o4 B4 x—2 1 om 3x+2 | o824 fx—1"
. (3x+5)"" : X—3
4) lim ; 5) limxIn——,
=\ 3X+1 e X+3
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No [Ipenenst
2 _ 3 _
D Iim3x +8X 3;2)Iim\/1 X=X 3)|. sin(x—4).
4 x—-3 3_ /6_X X—0 9x+5 \/— 1
(ax+1\" X+5
4) lim ; 5) I|mxln—.
D X—>0 X_6
3x* +5x-2 2 V1= +x L XX
1) li I 2) lim———; 3) lim——;
B Joax (x+1) x>0 sin® 3x
5 2x%+41
. (5X+6) x . X+7
4) lim ; 5) limxIn——.
e\ Bx—1 e X —8
2 _ 2 4_ H
N Iim3x + 2X 1; 2 Iim2x + /X 3; 3 “marcsln(x+2);
; x—-1 /5+X_2 X— 3/X6+8 x—0 X +2X
2 lim (3“2)*2‘1; 5) limx(In(x—6)—Inx).
X—>00 3x_3 X—>0
2 3 3 : 2
N “ 2X* +5x—-3 2)”m\/x +1+3/x +1;3) Iimsm(3x +X) .
. 312+ x -3 7 o X =0 ] —C0S2X
4) lim 2 +1 ; 5) limx(In(x+3)—1Inx).
X—0 2X 4 X—>o0
. 3x? —13x+4 _ 2dea o sin(1-2x)
1) lim 2) lim(05) ** ;3) lim———*;
) 4—~/12 Hﬂ( ) )Hl 4x* -1
8 3x-1 i
1 Iim(ZXJrB) - 5) limx(In(x+6) - Inx).
X—>o0 2X_1 X—>0
2_ x+m H
l)“me 10x+3, .2 lim(05) 3y lim tgx + sin x ;
) =3 3—+/6 + X 0x*+a’—a
2x+3
2) Iim(x—+3j - 5) limx(In(x—5) — Inx).
X—o0 X+5 X—>o0
XX
3XP —TXx+2 . sm(l X).
1) lim : 2) lim2¥7+1; 3 lim ;
) Im 5 J23.x ) i ) 1l T ix—1
10 2 5x°—6
X°+3 :
4) Ilm[ 4) ; 5) limx(In(x+5) —1Inx).
X—>00 X —_ X—00
D Iime —4x+1 ) lim \/x +1+x I \/sinx
" x—1 /8+ ’ X—>0 /X + \/F

4) lim (2x +5J ; 5) limx(In(x+5) —Inx).
X—0 2X 3 X—o0
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[Ipenenst

2x* +9x -5 3X oy g SINWX = )

1) lim ; 3) lim
=510 + X \/_ H‘”\/x +2 +X - X0 tgi
2
:3 2 1 X +2- -
4) lim ; 5) limx(In(x—4)—1Inx).
X—0 3X _2 X—>00
) i 3X° 16X +5. o) lim 2X 3 lim'9 ~Jx

5 2—x—-1 23X 4 +3/xF +4 7 7 0 sinbx

2 1-x2
4)|im(xz+‘1‘j - 5) limx(In(x +4 ) Inx).
X—0 X + X—0

2X° +5x=3. . X+X’+6

1) lim - 2) lim 3) lim fg(2x’ + x)

H‘3\/1+ 37 o gfx+1 T o0yl —sinx
5x
1 I|m(44x 1) 5 limx(In(x - 2) - Inx).

X—0

2x° 2X +3x=2 . X +4+ X,

sin(x? —x) |

1 I lim———=; 3) lim
P e x P ek o Y X -1g°X
x-3
4)Iim( 2X j - 5) limx(In(x + 2) = Inx).
X—>00 :2)( + (5 X—>00
D lim 2X°+x-=1 .. ~4X +1+x_3) Iimtg(x +X) .

———F—; 2) lim ; . ;
1.2 _\J1—x ) Jx2 =5 =0 X -Sin3x

2x+5
y Iim( 3 j - 5) limx(Inx—In(x—6)).
X—>00 3 +2 X—>00
2 _ 6 _ H
D Iim2x 11x+5_2) Iim\/x +1-4x° 3)| sin® x

NN T I Ny
2x+1
2) Iim(6x+1j : 5) limx(Inx - In(x+6)).

e\ BX — 2
tg? -
: 2x -9x+4 I.m3\/x3+l+x_3)“m 95
“4\/_— 42 7o 2 -3 T T o0 e p1-1]
2) Iim(6x+ij  5) limx(Inx = In(x +6)).
22X =TXx+3 . A H+9-x sin7x .
1) im==———=: 2) lim~—=—=—=: 3) lim
x—3 \/Egsz _ 23 X—>o0 /)(2 + zl x4>0'7 \/;Z_;:_ZI__




[Ipenenst

. (5x+1
4 lim
e OX

2) _;5)me0nx—4n(x+5))

2x

20

-5x+2.
Y ax—6

+1j - 5) limx(Inx — In(x — 4)).

2 lim \m2+2—x_$” _ tgbx |
X—>0 3/X3 + 4 ’ x—0 6 m

3anaua 4
Howmep BapuanTa 3a7auu ornpeaessieTcs ¢ HOMOIIbIO TaOIUIIBI 110 IEpBOM OyKBE MIMEHHU CTYJCHTA.

Tabauna. Beibop HoMepa BapuaHTa

Byksa A B B r I |EE[XK3] 1 K 71
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HIO|Od| 00 |PY|CI|TU| V | &3] X1
Ne Bap. 11 12 13 14 15 16 17 18 19 20

HccnenoBath Ha HEMPePBHIBHOCTh (DYHKIIMU, HATH TOUKH pa3pbIBa U ONpeaeanTs ux tuil. [loctpo-

UTh cXxeMaTudyeckue rpaguku GpyHKIui.

Ne DyHKIUU
2 .
W — 3%+ 2 ‘X—4‘ X, —0< X< -2;
1 1) y= ;2) Y= 7 3) y=9-x+2,0<x<0;
-2 X—4
3X, 0 < x<oo0.
X2—10X—|—9 ‘X-i— ‘ 2X+5, -0 < x<0:;
2 1) y= 9 ; =—;3) y=92x+3,0<x<2;
B x+08 7, 2< X<,
1 PX+H —X* 41, —0<x<0;
3 yy=2 "HXF =1 3) y=4x+1 O<x<2;
-4 2X+5
4, 2<X <00,
— X, —oo<X<=2:
X2 +7X+6 ‘X JW _
4 Yy = ;2) Y= 3) y=:4x+4,-2<x<0;
+1 PENC
5, 0< X< oo
. V+& —X*4+2,—o<x<-1
5 1) :X__X+3;)y=———ﬁ3)w:3x+z —1<x<0;
-3 X+6
2, 0< X <oo.
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- X, —oo<X<L0;

;3 y=<2Xx+1, 0<x<];
3, 1< X <o0.

-3x+1, — -
‘X+ ‘ 2 0 < X<0;
,2)y:r,3)y: X“+1, 0<x<1;
2X, 1< Xx<oo.

7 3) y=4x°-1, -1<x<1;
3, 1<x<oo0.

4x+1, —w<x<0;
5 3) y=4(x+1)%,0<x<1;
4, 1< x<o0.

10

X*+1 —0<x<0;
—3) y=1X, 0<x<1,
X+1 l<X<oo,

11

\x % —X*+2,—0<x<0;
1) Yy=——;3)y=<x+2, 0<x<£2
+4 )Y Xx—-9 )Y
5, 2 < X< oo,

12

—x? —w<x<0:

) y=——"—"-—32) y=——-,;3) Y=<X, 0<x<3;
X + X
2X+1, 3< X <00,

13

‘ ‘ 1-x*, —o<x<l;
13 y=4x-1 1<x<4
X+1 4<x<oo.

14

3X+5,
3x -1

X—3 T 3x-1

1

;3) y=1(x—-5)

—0<X<0;

, 0<x<5;

5<Xx<oo.

15

2X+1,

x? —10x +16 x-3
1)y=

X—2 X—3
2,

;2 y="—";3) y=1(x-1)

—0<X<0;

,0<x<L

1< Xx<oo.
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No DOyHKIUH
4X+5, —0< X<0:;
x> +5x+6 ‘X \/_‘ .
16 1) y=——"-—-;2) Yy ;3) Yy =15, O<x<2;
X+ 2 X—+/3"
X+1 2<Xx<oo.
Byt b \4x+1\ 4x -1, —0< x<0;
X +5x+ ] )
17 Hy=————:2)y= ;3 y=<x"-1 0<x<L
)Y X+ 2 )Y 4x+1 )Y
0, 1< X <oo.
: ay_5 \x 1‘ 2X+3, —0<x<0;
X°—4x— )
1 HYy=——:;2)y= ;3) y=<(x-3),0<x<1;
8 )Y 1 )Y Sy 1’ ) y=1( )
4, 1<Xx<oo.
8y 415 \6x+1\ 2X+2,—oo< X<-1;
X°—8x+
19 Hy=——-—"-:2 F3)y=<x*-1 —-1<x<1
)Y X—3 VY= 6X+1" VY=
4, 1< X <o0.
By 415 \2x+3\ 0, —0<X<0;
X+ 8x+
20 HyYy=———:;2) y=——3 3) Yy =<2X, 0<x<3
VY= s VT3 ¥
5x+1, 3<x <0,

Kpurepun oueHku:

- OIlEHKa «50ajutoB» BBICTABISICTCS CTYACHTY, €CJId B OJaHKE BBHITIOJIHCHUS 3aJIaHUs U TIpa-
BUJILHO BEITIOJIHEHO Ooitee 90% 3amanuii B OJIaHKE OTBETOB;

- oIeHKa «40aiay BBICTABISICTCS CTYACHTY, €CIM B OJIAaHKE BBITTOJTHEHUS 3aJlaHusl M TIpa-
BUJIBHO BBIITOJIHEHO OT 75% 1o 90% 3amaHuii B OJ1aHKE OTBETOB;

- oreHka «3 6amra»,eciau IpaBIbHO BEITIOIHEHO OT 60% 10 75% 3anaHuii B OJ1aHKE OTBETOB,;
- OIleHKa «2 Oayuiay, eciii IPaBUIILHO BBITOHEHO OT 45% 10 60% 3aganuii B OJ1aHKE OTBETOB;
- omeHka «1 6amm», ecau mpaBWIbHO BBITOJIHEHO OT 30% 10 45% 3amanuii B OJ1aHKE OTBETOB
- oueHka «0», eciu BeIOJHEHO MeHee 30% 3amanuii B OJlaHKe OTBETOB.
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9.2.2. Tunosbie BOIIPOCHI U3 0aHKa TeCTOBBLIX 3aJaHui s MPOMEKYTOYHOT'O U UTOT'0-
BOI'0 TECTUPOBAaHUSA

3aganue Nel
Kakoe 13 HIDKeCTIeTVIONIY BhIPaKeHHI ABIAeTCA oI el efiTereM MaTpHIIbI
(a, a; “"

: ‘

3y )

A

Bri6epute oquH U3 5 BapuaHTOB OTBETA:

1y + o1tlon

)
) 5105 + a5
)
) ay1dgp) — Ay
)
) Ay 1dq3 + LT
)
)
3amanue Ne2
Berucmire OIPedeTIHTENE MaTPHIBL
2 -3 1
M=3 -6 5
5 -4 2
LY A
BriGepute oiMH U3 5 BApuaHTOB OTBETA:
) -17
)
-23
+
)
) 32
)
) 6
)
) -25
)

3aganue Ne3
Kakue 13 nepedyrcieHHbIX CBOMCTB OMPEISTUTENS CIIPaBEATNBHI?

BriOeprTe HECKOIBKO U3 5 BApUAHTOB OTBETA:

32



€CJIM B OTIPEICIUTENE €CTh CTPOYKA M3 HYJICH, TO TAKOH ONpPEICTUTENb Pa-

+
BEH HYJIIO
+ €CIIM B OINIPEJEIIUTENE €CTh CTOJI0CI] U3 HyJIEH, TO TaKOH OmpenenuTeb pa-
BEH HYJIIO
+ OIIPEIEINTEIIb, CONEPKALININA IBE OMHAKOBBIE CTPOKH, PABEH HYJIIIO
€CJIM B OIpPEAETUTEIIC JIEMEHThl KaKOM-TO CTPOUYKH MMEIOT OO Jenu-
TEIb, TO OH PAaBEH HYJIIO
+ OIIPEIEINTENb, COAEPKAIUI JIBE IPONOPIHMOHANBHBIE CTPOYKH, PaBEH
HYJIIO
3ananne Ne4
1 2 3
MisopoM sneMeHTa (I onpenemmrena |0 4 5| sapnderca?
6 7 8
BBI6€pI/IT€ OHH U3 5 BapUAaHTOB OTBCTA:
5
* S
-
J
- 0 3
-
2
4 5
- e 8

3aganue Ne5
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"
BrrHcIHTE ONpeqeTHTeNs MaTPHLIEL K=|3 4 -2
3

\ y,

Bri6epute oauH U3 5 BapuaHTOB OTBETA:

+ 60
i 16
i -23
i -40
i 65
3aganue Ne6
2 31
MiHOpPOM 31eMeHTa (15, onpenemTend (0 4 7| apmgerca’
1 5 6
BriGepute ouH U3 5 BapuaHTOB OTBETA!
2 3
: 0 4
21
- 0 ar
0 —
- )
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301
) 56
2
+ 1 6
3aganue Ne7
2 3 1
MHHOPOM 371eMeHTa (15, onpefemHrend (0 4 7| apmderca?
1 5 o6
BriGepute ouH U3 5 BapuaHTOB OTBETA!
{2 3\
. ‘[} 4,
I{": 1'\
.
o
) 1 6)
.(..3 ]_..\"
* 5 6/
{2 1*
| .
3aganue Ne8
1 3 2
Brramcmire onpeqemrems matpmpl M =10 4 6
1 2 3
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18

12

10

15

BriOepute oauH U3 5 BapuaHTOB OTBETA!

3aganue Ne9

-
)

MHHOPOM STeMeHTa (5, OTPeNemTend |/

[a—

Y

ad

[a—

e Y

L]

Lk

ARIIIeTCAa”

BriGepute onH U3 5 BapuaHTOB OTBETA!

3amanne Nel(
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1
Brramcmire onpeqemrems matpmpt M =0 1 6

1

-
()

L
b

Bri6epute oauH U3 5 BapuaHTOB OTBETA:

-15

3aganue Nell
76 8
MHHOPOM 37eMeHTa (l;, onpexenutens [/ 0 5| semgerca?

4

L
o

BriGepute ouH U3 5 BapuaHTOB OTBETA!

i B -
1 e s,
- 8..\'
.
N ""_.J
{ 6\
I
k-l 3
(6 %
| [
"‘*._'j J
- i
vy 6l
-l
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3aganue Nel2

2 3 04
BeIHCTHIE OMpelemIeTs 4 5 &
= 71
Bri6epute oauH U3 5 BapuaHTOB OTBETA:
_ 21
) 11
) 37
+ 20
-11

3ananune Nel3
2 3 4 1
4 5 6 0
BeMHCTHIBE oI eI eI eb
37 1 2
1 2 37
BriGepute ouH U3 5 BapuaHTOB OTBETA!
+ 110
) 100
) -100
) 53
) 87
3apanne Nel4
2 5 1
BEMHCITHIE OIPeJeTHTETIE 9 7 5
3 21
BriOepute o1MH U3 5 BApUaHTOB OTBETA:!
+ 39
42

38



3aganue Nel5
1 4

— [ -] D0

2
4 5 3
BerMHCTHIBE IR e eI eTh 3 1 6
0 2 3

Bri6epute oauH U3 5 BapuaHTOB OTBETA:
102
87
702
205

200

3aganue Nel6
5 7 1 2
5 6 21
BRIHCTHIE OIpPeJeTHTENE
5 5 4 B
1 2 5 3
BriGepute oMH U3 5 BApuaHTOB OTBETA!

) 1000
) 965
+ 1062
) 1050
654

3amanne Nel7
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= 701
BBMHCTHTE OTIpeJeHTes 3 6 2

= 5 4
Bri6epute oauH U3 5 BapuaHTOB OTBETA:
) 100
) 140
) 141
+ -141
-100

3aganue Nel8

51

BeMHCTHIBE ornpedemirens 2 1 4

B 3 2

BriGepute ouH U3 5 BapuaHTOB OTBETA!

) 15
) 11
) 13
+ 12
14

3apanne Nel9
31 5
2 1 4 &
BRIMHCITHIE OIPEedeTHTENE
B 3 2 6
1 2 3 4
Bribepute o1MH U3 5 BApUAHTOB OTBETA:

) 23
) 89
65
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+
i -76
3amanue Ne2(

25 1

BBEMHCTHIE OTIpeIemHIens 2 1 2

21 7

Bri6epute oauH U3 5 BapuaHTOB OTBETA:

i 26
i 25
+ -26
i -23
-25

3aganue Ne21
1 &

Ik — — LLh

3
2 2 B
BEMHCITHIE OIPeJeTHTETIE 3 7 4
2 5 2

BriGepute ouH U3 5 BapuaHTOB OTBETA!

) 100

) 110

) 111

+ -111

i -110

3aganue Ne22

2 4 5
BbrMHCTHTE onpeqeHIens |0 1 3
2 78

BriOepute ouH U3 5 BapuaHTOB OTBETA!
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10

-10

11

12

-12

3aganue Ne23
5 7

— =] = =

2
0 3 2
BeMHCTHIBE oI eI eI eb 5 g 1
0 2 3

BriGepute onH U3 5 BapuaHTOB OTBETA!

) o4
) 98
) 23
+ -36
) 59
3apanne Ne24
1 3 5
BEMHCITHIE OIPeJeTHTETIE o 6 7
1 8 0
BriGepute ovH U3 5 BApuaHTOB OTBETA!
) 46
) 86
) 58
) 91
+ 135
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3aganue Ne25

I[OKEISEITB COBMCCTHOCTb CUCTCMBI U PCHIUTH CC (OTBGTBI JOJI’)KHBI GBITB IMpCACTaBJICHBI B
BH/JIE OOBIKHOBCHHBIX MaKCHMAJILHO COKPAIIEHHBIX HETPABUIBHBIX IPOOCH ):
S5x;+4x, —2x3=7
X1+ 2x,—3x3=0
X1 +xy —3x3 =—1

3anuIInTe OTBET:

OTBeT: 1;1;1

3aganue Ne26

JlokazaTh COBMECTHOCTh CUCTEMBI U PEUIUTH €€ (OTBETHI JOJIKHBI OBITH MPE/ICTABIICHBI B
BHJI€ OOBIKHOBEHHBIX MaKCUMaIbHO COKpAIEHHBIX HEMPaBUIIBLHBIX APOOECii):
3x;+4x, =7
X1+ 2x,+3x3=6
X1 — X, +x3=1

3anuImMTe OTBET:

OrTBerT: 1;1;1

3aganue Ne27

Jloka3aTb COBMECTHOCTh CUCTEMBI U PEIIUThH €€ (OTBETHI JOHKHBI OBITH NMPEACTABICHBI B
BHJI€ OOBIKHOBEHHBIX MaKCUMaIbHO COKPAIIEHHBIX HEMPaBUIIBLHBIX APOOCH):
4x, —3x, +x3=7
X1 — 2Xxy —2x3 =3
3x1 —x, +2x3 = -1

3anuInTe OTBET:

OrtBer: -7:-10:5

3aganue Ne28

HOK&S&TL COBMCCTHOCTb CUCTCMbBI U PCLINTH €C (OTBGTLI JOJIZKHBI OBITE npcaACTaBJICHLI B
BHAC OOBIKHOBEHHBIX MaKCHMAaJIbHO COKpalllCHHBIX HEITPABUJIbHBIX I[pO6CI>i)Z

5x1+3x2:8
xl_x2+2x3:0
3x2+x3:4’

3aMuIlnUTE OTBET:

) Ortser: 16/19;24/19;4/19

3aganue Ne29

I[OKEB&TL COBMCCTHOCTb CUCTCMEBI U PCHIUTH CC (OTBeTLI JOJIDKHBI OBITh MpEACTaBJICHBI B
BHUJC OOBIKHOBEHHBIX MaKCHMAaJIbHO COKpAalICHHBIX HCTIPABUJIbHBIX ,[[p066171):
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6X1 + 5x2 - 2x3 == _4‘
3x1 + 4‘x2 + 2x3 == 1
3x1 - 9x2 = 11

3anuIInTe OTBET:

Orser: 2/3;-1;3/2

3amanue Ne3(

HOKEB&TB COBMCCTHOCTb CUCTEMBI U PCHIUTH €€ (OTBGTI)I JOJIZKHBI OLITH IMpCaACTaBJICHBI B

BHJI€ OOBIKHOBEHHBIX MaKCUMaIBHO COKPAIIEHHBIX HEMPaBUIIBLHBIX APOOECii):
4x1 +2x, +x3 =7
X1 — X, +x3=1
X1 +x,+x3=3

3auIlmTe OTBET:
OrTBerT: 1:1;1

Kpurepun ouenku:
- 3 Gamta — 3a Bce TIPABUIILHO BHITIOJTHEHHBIC 33]JaHHSI TECTa;
- 2 Oamra — 3a 2/3 npaBWIBHO BHITIOJIHCHHBIX 3aJJaHUH TECTA;
- 1 6amr — 3a 1/3 npaBWIBHO BHITIOJIHEHHBIX 3aJ]aHUH TECTA;
- 0 6ammoB — 3a MeHee yeM 1/3 mpaBHIIbHO BHITIOJIHEHHBIX 3a/IaHUH TecTa
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10. O0pa3oBaTe/bHbIE TEXHOJIOTHHM M MeTOAHYECKHE YKA3aHUS 10 OCBOEHUIO TUCLH-
IUIMHBI (Y4e0HOro Kypca)

Peanusyercs ¢ nmpuMeHEHHEM JMCTAHIMOHHBIX 00pPa30BaTENbHBIX TEXHOJIOTUN B PaMKax
npoekra «PocauctanT».
CamocrosiTenbHasi padoTa CTYJEHTOB MPEAyCMaTPUBAET BBIIIOJIHEHNE POMEXYTOUHBIX TECTOB,
3aJlaHul, IPOBEPSAEMbIX BPYUHYI0, COCTaBJICHHBIX U3 3a/1a4 110 TEMaM Kypca, UTOrOBOI'O TECTa 10
Kypcy, U3y4e€HUE MaTepUaIOB JIEKIIHI.
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11. YueOHO-MeTOAUYecKOe U MHPOPMAIUOHHOE o0ecrieyeHHe TUCHUILIUHBI (y4el-
HOI'0 Kypca)

11.1. Obs3aTesibHAsI IMTEPATYPA

Tun (yueOHuKk,
yueOHoe 1moco-

o1 - Mocksa : UTHOPA-M, 2014. - 365
c. : wi. - (Beicmee oOpazoBanue). - ISBN
978-5-16-002625-1.

Oue

NoeNe oue, yueOHO- KonnuectBo B
Bbubéanorpaguyeckoe onucanue
n/n MeTOAUYeCKOe OudaMoTeKe
nocooue, NpaK-
THKYM, Jp.)
1 Maneixun B. H.Beicmmags matemarnka
[DnexTpoHHbI pecypce] : yuebd. mocodue
/ B. 1. ManeixuH. - 2-¢ u3j., nepepad. u | YdyeOHOE 1MOCo- 9BC

"ZNANIUM.COM"

[umaues B. C.Bpicmias maTtemaTuka
[DnexTponHsIii pecypce] : yueonuk / B. C.
IIMunages. - Mocksa : UTHOPA-M, 2015.
- 479 c. : un. - (Beiciiee oOpa3zoBanue). -
ISBN 978-5-16-010072-2.

YyebHoE 110Cco-
Oune

9BC
"ZNANIUM.COM"

Uepnenko B. J[.Bwicmias maremarnka B
npuMepax ¥ 3ajadax [DIeKTpOHHBIN pe-
cypce] : yueb. mocodue. B3 1. T. 1/B. JI.
Uepnenko. - Cankr-IletepOypr : ITomm-
texnuka, 2016. - 713 c. - (YuebHoe 110-
cobue mnsa By3oB). - ISBN 978-5-7325-
1104-8.

YyebOHOE 110Co-
Oune

OBC "IPRbooks"

Jlypse W. I'.Briciiasg MaremaTuka [ Dyek-
TpoHHBIA pecypc]| : npaktukym / U. T
Jlypse, T. I1. @ynTukoBa. - Mockaa : By-
30Bckui yueOHuk : UHOPA-M, 2017. -
160 c. : mi. - ISBN 978-5-9558-0281-7.

[IpakTukym

OBC
"ZNANIUM.COM"
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11.2. lonoJiHuTE/IbHAS JTUTEPATYPA M YUeOHbIe MaTepHaJIbl (AyAn0-, BUAEONOCOOHs

u J1p.)
e (¢oun HayuHoi 6nbmmotexku TI'Y:
Tun (yueOHuk,
yueOHoe 1moco-
oue, yueoHo-me- | Koamnue-
Ne TOAUYECKOE M0- | CTBO B
bub6anorpaguyeckoe onucanue
n/n codue, npakTu- | OubdJIMO-
KYM, ayJH0-, BU-| TeKe
1e0nocoous u
ap.)
Uepuenko B. /. Briciias Maremarrka B mpumepax y
Bamauax [DneKTpOHHBIN pecypc] : yued. mocodue. B SEC
1 3 1. T. 2/ B. JI. Yepnenko. - Cankr-IletepOypr : [To{Yuebnoe nmocodue "IPRbooks"
murexnuka, 2016. - 569 c. - (YueOHoe nmocobue s
By30B). - ISBN 978-5-7325-1105-5.
Uepnenko B. J[.Briciiasg matemaTuka B mpuMepax H
Bamauax [DIeKTpOHHBIN pecypc] : yued. mocodue. B 5EC
2 3 1. T. 3/ B. JI. Yepnenko. - Cankr-IletepOypr : [To-{Y4uebnoe mocodue "|PRbooks"
mutexnuka, 2016. - 510 c. - (YueOHoe mocobue s
By30B). - ISBN 978-5-7325-1106-2.
Briciias mareMaruka [DJIeKTpOHHBIA — pecypc|
4yeO. mocooue mist By3oB / E. A. Po6oa [u np.]. - SBC
3 K/II/IHCK : Bblmaﬁmaﬂ}IIHKOHa, 2012. - 391 ¢. — I%BNY%(SHOe HOCO61/Ie"IPRbooks"
978-985-06-2106-1
e - pyrue QoHIBI:
Mecrto
Tun (y4eOHUK, XpaHeHus
yuyeOHoe nocodue, | (MeToanue-
No yueOHO-MeToauYe- | CKUil Kadu-
I /;1 bubauorpajduyeckoe onucanue cKoe nmocooue, HeT Ka-
NMPAKTHKYM, denpsi, ro-
ay/mo-, BUJA€OIo- poiackue
coous u ap.) 0u0IHOTEeKH
u 1p.)
ITaBmoBa E. C. BBengenue B MmaTeMaTHnue-
CKUi aHanu3 : yueb.-meton. mocodue / E.
C. IlaBmoBa, M. I'. Hukutuna, H. H. Ko- METOINYe-
1. | meneBa ; TI'Y ; UH-T matemaruku, Qu- Yuebno-meTonme- CKHIi KaOu-
o " CKOe TmocoOue
3UKH U UH(OPM. TexHosorui ; kag. "Boic- HeT Kadeapsl
1asi MaTeMaTUKa U MaT. MOJIeTHpoBaHue".
-TI'Y. - Tomesartu : TT'Y, 2015. - 60 c.
KysnenoBa O. A. Jluneifinas anrebpa c
AJIEMEHTAMU aHAMTUYECKOW TeOMETpUHU
[DnekTpoHHBIH pecypc] : 2MeKTpoH. yuel.- | YueOHO-MeToaude- MeToAmIe:
2. CKUli KaOu-

Meto. mocobue / O. A. Kysnenosa, C. I11.
[Mandépora ; TI'Y ; UH-T mMareMaTuku,
¢u3uku U uHpopM. TexHosnoruit" ; kad.

CKO€ mocooue

HeT Kadeapsl
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/o

Bbubéanorpaguyeckoe onucanue

Tun (y4eOHuk,
yueOHoe nmocodue,
y4eOHO-MeTOoAnYe-

cKoe nmocooue,

NPaKTHKYM,
ayJamo-, BUJI€oIo-
codus u ap.)

Mecto
XpaHeHus
(meToamnue-
CKHH Ka0u-
HeT Ka-
(penpsl, ro-
poackue
OHOIMOTEKH

u 1p.)

"Bricii. MmaTemMaTHKa U MaT. MOJCIUPOBA-
aue". - Tonpsartn : TT'Y, 2014. - 162 c.
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11.3. Ilepeyenb pecypcoB HH(OPMALMOHHO-TEJEKOMMYHMKALMOHHOI ceTH ""UHTEp-

e OcHOBBI BbICIICH U auckpTeHoi Matematuk // [Lly6osuu A.A., Knoukos FO.B. CripaBOYHHK /

Bonrorpan, 2015. Pescum docmyna: http://elibrary.ru

e Jlekiu no Beicuiel marematuke // 'anos B.A., Jleemepesa P.B. Yuebnoe nmocodue. B 2-x ua-

crsax / bapuayn, 2014. Tom Yacte 1 Jluneiinas anrebpa, aHaqUTHYECKas T€OMETPHS, KOMIUICKC-
HBIE YHCIIA, PA3JIOKEHUE palluOHATIBHBIX APOOEi, BBEACHHE B MATEMaTHYECKUN aHAIM3 (2-€ u3/a-
HUe, epepaboTaHHOE U 0TTOJIHEHHOE). Pesrcum docmyna: http://elibrary.ru

Jlekuwmu 1o Beiciien Matemaruke // I'anoe B.A., /leemepesa P.B. Yuebnoe nocobue. B 2-x

qactsx / bapnayn, 2014. Tom Yacts 2 uddepenunanbaoe 1 HHTETpaATbHOE UCYUCICHNUS, (QYHK-
UM HECKOJIbKUX TEPEeMEHHBIX, (YHKIHNH KOMIUIEKCHOTO IEepPEeMEHHOro, auddepeHnarbHbe
YpaBHEHUSI U TEOPHUS BEPOSTHOCTEH (2-€ n31anue, nepepadoTaHHOE U JOTIOJTHEHHOE). Peoxcum 0o-
cmyna: http://elibrary.ru

11.4. [lepeyeHb NpOrpaMMHOro odecreyeHust

Ne Haumenosanue I1O KounuyectBo | PexBu3uthl Jorosopa (nara,
n/n JIMIICH3UH HOMep, CPOK JAeHCTBHA)

2 | Windows 1398 OeccpouHast

3 | Office Standart 1398 OeccpouHas

11.5. Onucanue MarepHaJbHO-TeXHUYecKOii 0a3bl, HEOOXOAUMOIi Al OCylecTBJIe-
HHS 00pa30BaTEJLHOIO MPOoLeEcca MO AUCHUILUIHHE (MOIYJII0)

HaumenoBanue o00opyo-
o o~
BAHHbIX YUYeOHbIX Ka0u- Mepedens DaKkTHYEeCKUI = 2 E
HETOB, JJabopaTopuii, Mma- P ajapec y4eOHBbIX ") E =
Ne OCHOBHOTIO = g 5 &=
CTEPCKHUX M JP. 00bEKTOB KaOUHETOB, Jia- s = S 3
n/n oGopyaoBa- . =] = 5 S
AJIs1 IPOBe/IeHUs MPaK- s oopaTopuii, ma- S = S
S
THYeCKHUX M JadopaTop- CTePCKUX U Jp. = Z B
HBbIX 3aHATHHI
Aynutopus BeOKoH(pepeH-
uil. YuebHas ayauTopus
I yAuTopn OKpaH Tene-
JUIS TIPOBEICHUS 3aHITHIA .
BU3HOHHBIH,
JIEKIMOHHOTO TUMa. Y4eo-
HIUPMBI, TIPO-
Hasi ayAUTOpUs JUTsl IPOBE-
JCHUs] 3aHATHI ceMUHa JREKTOp - Ha
P IITaTHUBE, 445020 Camap-
ckoro tuma. YdyeOHas
cTon mperno- | ckag o6in. 1. To-
ayJUTOpUs Uil KYpCOBOI'O
JaBaTellb- JIbSATTH, Y. be-
MIPOEKTUPOBAHUS (BBIMOJ- .
1 CKUH, CTyInbd | Jopycckas, 16s, | 17,1 1
HEHHMsI KypCOBBIX padoT).
VuebHas ayautopus s | PoonaBas 8 orax, VJIK-
. OBeI[eHI/IHyF H?;OBHX 4 | TETIbCKHE, 807. Homep mo
P Py Tpancna- TII - 23
WHIUBUIAYATHHBIX KOH-
. paHT-nepe-
cynpTanuil YueOHas ayau-
TOpHs IS POBEAeHNs 3a- | e G
p o p CTEMHBIMN
HATHH TEKyIEro KOHTpons | o
U TPOMEKYTOYHOH aTTe- '
CTAIIHH.
2 Komnerotepnsiii  kinacc. | Cronsl  yue- | 445020 Camap- 848 16
[Tomenienue JUI | HUYECKHE, cKkas o0y T. '
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https://elibrary.ru/item.asp?id=24259885
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http://elibrary.ru/

n/n

HaunmenoBanue 000pyno-
BAHHBIX YU4eOHBbIX Ka0u-
HeTOB, JIabopaTopuii, Ma-
CTePCKHUX M IpP. 00beKTOB
AJIs NPOBeeHUsl MPaK-
THYECKHUX U J1a00paTop-
HBIX 3aAHATHH

Ilepeuennb
OCHOBHOT'0
odopynoBa-
HUS

DakTHYeCKHil

agpec y4eOHBIX
Ka0MHETOB, Jia-
O0opaTopuii, Mma-
CTEPCKHUX H JP.

Inomans, m>

KoauuecTBo

MMoCaa0YHbIX

MeCT

CaMOCTOSITENTEHOU Pa0OTHI.
VYyeOnast aynuropusi s
IIPOBEACHUS 3aHATHH Ce-
MHUHApCKOro Tuma. Yueo-
Hasl ayIuTOpus JUIsl Kypco-
BOT'O MIPOEKTUPOBAHUS
(BBIMOJHEHUS  KYyPCOBBIX
pabor). YuebHast aynurTo-
pus A1 IPOBEJCHUS TPYyII-
MTOBBIX M UHWUBUIYTBHBIX
KOHCy/bTaIui.  YdeOHas
ayuTOpUsl JUIsl TIpOBEJe-
HHUS 3aHATUA  TEKYIIETro
KOHTpPOJISI M MPOMEKYTOYU-
HOM aTTEeCTal1u.

CTyJbsl y4e-
HUYECKHE,
IIK c¢ BBIXO-
JIOM B CCThb
HuTepner.

Tonpartu,  yiu.
benopycckas,
14, 4 »srax, I'-
401.

Homep no TII -
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