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[IporpammHuoe obecrieyeHre CPeICTB BHIYUCITUTEILHON TEXHUKHI
Y aBTOMATU3UPOBAHHBIX CUCTEM

O0beM TUCHUIUTMHBI COCTABISIET § 3a4eTHBIX (bie) enunuil (b1), 288 yaca (0B).

IIe.m: U 3aJa4Y4 U3YyYCHUHA TUCHUNIIJINHBI

1.1

enp nzydenus
JUCLUIUTAHBL

KOPPEKTHOTO

MOATOTOBKA CTYJIEHTOB K YETKOMY, JIOTHYECKH 00OOCHOBAaHHOMY MaTeMaTHuecKoMy 00pa3y
MBILLICHHSI, KOTOPBIH MO3BOJIUT MOJYYHUTh HABBIKH (DOPMYIIMPOBKH NPHUKIIAIHOMN 3a/1a4H, ee
MaTEMAaTHYECKOrO
MaTeMaTHYECKUX aMlapaTHBIX CPEACTB IS €€ peleHus. JIpyroi Henplo U3y4eHus ABIIeTCs
BBIPA0OTKA YMEHHS CAMOCTOSITEIbHO PACIIUPSTH 3HAHUS

OIIMCaHUA n MIPaBUIIbHOTO HCIIOJIb30BaHUA

1.2.

Samaun
H3YyYEHHUS
JUCIMIIJINHBI.

MIPUOOpETEHNE HABBIKOB PA0OTHI C YPaBHEHUSMH JMHHUH, GYHKIMAMH, ITPOU3BOIHBIMU
(GYHKIMH ¥ MHTETpaJaMH U IPUMEHEHHUE UX MPH PEIICHUN IIPHUKIIaJHbIX 3a/1a4;

YMEHHE AaBaTh MaTeMaTHYECKyI0 (pOpMYIHPOBKY IPHUKIATHON 3a0a4H;

MIPUMEHEHHE TUIIOBBIX AJITOPUTMOB PELICHHS MaTeMaTHUECKHX 33124,

yYMEHHE IPOBOJUTH KaYECTBEHHBIN aHAIN3 MaTeMaTHUECKOW MoaenH M e€ ympolleHue
JUIS IPOBEJICHHS aHATUTHYECKOTO MCCIIeIOBAHNUS;

yYMEHHUE NPOBOANUTH aHAJIN3 MOJYYSHHBIX MATEMAaTHIECKUX PE3yIbTaTOB

HEPE‘JEHB IVIAHUPYEMBIX Ppe3yJibTaToB Oﬁy‘-IEHI/Iﬂ mo JAMCIMIIVIMHE, COOTHECCHHBIX C
YCTAHOBJCHHBIMHU B IIPOrpaMMe HHAUKATOPaAMHU JOCTUKCHUA KOMIIeTeHI Uil

Kon Conepxanue Nunukaropsl [Tnanupyembie pe3yabTaThl 00YUYCHHUS M0 TUCLIUILINHE,
KOMIIe-| KOMIIETEHLIUU JIOCTUKEHUSA COOTHECEHHBIE C YCTAaHOBIIEHHBIMU B ITIpOrpaMMe
TEHIUN KOMITETEHIINU WHAUKATOPaAMH TOCTHKEHUS] KOMIIETEHIIUU
OIIK-1 |Crocoben OIIK-1.1. Ipumensier| 3HATH: OCHOBBI BBICIICH MAaTeMAaTHKH, (HU3UKH, IKOJOTHH,

MIPUMEHSTh METOABl MaTeMaTHYEeCKOI'0| MHKEHEPHOU rpaduku, nHPOPMATUKU U
€CTeCTBEHHOHAYYH | aHaJN3a U MOJEIHPOBAHUS| IPOrPaMMHUPOBAHUS.
bIE u|B npodeccroHaNbHOMI
0OIIeHHKEHEPHBIE | IESTEHbHOCTH YMerh: pemiath CTaHZapTHBIE IPO(ECCHOHATBHBIE 3a1a4H C
3HAHMUS, meronsl | OTIK-1.2. ITpumensieT| IpUMEHEHNEM €CTECTBEHHOHAYYHBIX U OOIIEHH)KEHEPHBIX
MaTeMaTHYeCKOro | METO/Ibl TEOPETHYECKOrO H|3HAaHMH,  METOJOB  MaTeMaTH4YecKOro  aHalu3a |
aHanM3a 1| 3KCIIEPUMEHTAIBHOTO MO/JIETTMPOBAHHSI.
MOJIEIUPOBAHMUS, UCCIIEI0BaHUS B
TEOPETHYECKOTO ¥ | MPOoecCHOHANBHON Baaners: METOAAMU TEOPETHUUYECKOTO u
SKCHEPUMEHTANBHO | IESTEIbHOCTH 9KCHEPUMEHTAIBHOIO UCCIIeI0BaHUS 00BEKTOB
ro uccienosanus B|OIK-1.3. Hcnons3yeT |npoheccnoHanbHOM AeATeIbHOCTH
po¢heCCHOHATBHOI | €CTECTBEHHOHAYYHBIE "
JeSITeTbHOCTH oOIIenH)KeHepHBIE 3HAHUS B

npodeccnoHaTLHOM

JIESITETIHHOCTH

Mecro nucuumiunebl B cTpykrype OITOII

JlucuunnuHa

«MartemaTuka»

«lucuumuinHbl (MOLYIIN ).

Kparkoe cogep:kanue I CHHIITAHBI
Jluneitnast anrebpa, aHaTUTHYECKas TEOMETpPHUsi M BeKTOpHas anreOpa; HuddepeHunansHoe
ucuncienue; MaTerpansHoe ucuucienue; AuddepeHnnanbHpie ypaBHEHHUS U PSIBL.

®opMa NPOMEKYTOUYHOM aTTeCcTAlU

DK3aMeH / 3a4er.

(b1.0.06) BxomuT B o0Os3aTenbHYI0 dacTh Onoka bl
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1.

Ilesp ¥ 3aa44 U3yYeHUS AUCHUILTHHBI

1.1. | Lens u3ydeHus] | HOArOTOBKA CTYJEHTOB K YETKOMY, JIOTHYECKH OOOCHOBAHHOMY MaTEMaTHYECKOMY 00pasy
TCIIATUTHAHE MBIIIIEHHS], KOTOPBIN MO3BOJIUT MOJIYYNUTh HABBIKH (DOPMYIIMPOBKH NPHUKIIAIHON 3a/1a4H, ee
KOPPEKTHOTO ~ MaTeMaTHYeCKOro  ONHMCaHMs M [PaBWIBHOTO  HCIIOJIb30BaHUS
MaTEeMaTHYECKHUX alMapaTHBIX CPEACTB AT €€ PEeHIeHNs. J[pyroi epio H3ydeHus SIBISICTCS
BBIPA0OTKA YMEHHS CAMOCTOSITEIbHO PACIIUPSTH 3HAHUS
1.2. | Bagauu — TIpuoOpeTeHNe HAaBBIKOB PAOOTHI C YPaBHEHUSMH JHHUH, QYHKIMAMH, ITPOU3BOAHBIMH
U3YYEHUS (GYHKIMH ¥ MHTETpaTaMy U IPIMEHEHHE UX MIPH PEIICHUHN NPHUKIIAJHbIX 3a/1a4;
TTUCIATLTUAHBL — yMEHHE /1aBaTh MaTeMaTHYECKYI0 (JOpMYyNIHpPOBKY IPHKIAIHOHN 3aJa4H;
— IIPUMEHEHHE TUIOBBIX AITOPUTMOB PELICHHS MaTeMAaTHUECKHX 3312,
— yMEHHE NPOBOJAUTH KaYECTBEHHBIN aHAJIN3 MaTeMaTHYECKOH MOJeNu U e€ yIpoIeHue
JUIS IPOBEJICHHS aHATUTHYECKOTO MCCIIeIOBAHNUS;
— YMEHHE IPOBOJMTH aHAJIHM3 MOIYyUYEHHBIX MaTeMaTHUECKUX Pe3yIbTaTOB
2. IlepeyeHb IUIAaHUPYEMbIX pe3yJbTAaTOB OOy4YeHUA @O [AMCHUIIMHE,

COOTHECEHHbIX C€ VCTAHOBJIECHHBIMH B NporpamMmmMe HHAHKATOpPAMH JOCTHXKECHUA

KOMIIeTeHI M
Kon Conepxanue Nunukaropsl [Tnanupyemsbie pe3yabTaThl O0YUYCHHUS IO TUCIUILINHE,
KOMIIe-| KOMIIETEHUIUHU JOCTHXKEHUS COOTHECEHHBIE C YCTAaHOBIICHHBIMU B ITIpOIpaMMe
TEHLIUU KOMIIETEHIIUHA WHIUKATOPAaMH TOCTHKEHUS] KOMIIETEHIIUU
OIIK-1 |Cnocoben OIIK-1.1. [Mpumensier| 3HATH: OCHOBBI BBICIICH MaTeMAaTHKH, (U3UKH, IKOJOTHH,
MIPUMEHSITH METOJIBl  MaTeMaTHYEeCKOTO| HHKEHEPHO rpaduku, nHdopMaTUKH u
€CTECTBEHHOHAYYH |aHalM3a M MOJICIIUPOBAHMUS|IPOrPAMMHUPOBAHHSI.
bIE u|B npodeccroHaNbHOMI
OOIIEMHKEHEPHbIE | IEITEIIbHOCTH YMern: peniats cTaHAapTHBIE NPOGECCHOHATIBHBIC 3a/1a4H C
3Hanus,  meronsl| OIK-1.2. [IpumMeHseT| mpuMEeHEHHEM €CTECTBCHHOHAYYHBIX W OOIMICHH)KEHEPHBIX
MaTEeMaTHYECKOTO | METOJBl TEOPETUYECKOTO HW|3HAHWH,  METOHOB  MaTeMaTHYeCKOro  aHalm3a U
aHau3a 1 | 9KCIIEPUMEHTAIEHOTO MOJICITUPOBAHUSL.
MOJICITAPOBAHHS, HCCIICTOBaHHS B
TEOPETHYECKOTO | | MpodecCHOHaTbHON
AKCIEPUMEHTANBHO | IESATETHHOCTH Baangers: METOIaMHU TEOPETHIECKOTO u
ro uccienosanus B|OINK-1.3. Hcnonp3yer|3KCIepuMEHTAILHOTO UCCIIEJOBAHMS 00BEKTOB
npodeCcCHOHAIBLHOM | €CTECTBEHHOHAYYHBIE | ipoecCHOHAIBHOM JIeTeIbHOCTH.
JeATeIbHOCTH oO01eHKEHEPHbIE 3HAHUS B
npodeccnoHanbHOMI
JIeSITeIIbHOCTH

3. Mecto aucuunnHbl B cTpyKType OIIOII

Hucuunimna

«Marematnkay

«lucumMHbl (MOTYIIN ).

(b1.0.06) Bxoaur B o00s3aTeNbHYIO YacTh Oyioka bl

N3yuenune kypca CBA3aHO CO IIKOJIBHBIM KypCOM MaTEeMaTHKH.

3HaHUs, YyMEHUS W HaBBIKH, NOJIYYCHHbIE B XOJ€ HU3YYEHHUS JUCHUIUIMHBI, SBISIOTCA
HEOOXOIUMBIMH TSI U3YUCHUST TUCIUIIINH: «JluckperHas matemaTukay, «Teopus BEpOATHOCTEH H
MaremMaTu4yecKas CTaTUCTUKay», «MaremaTtuueckas JIOTMKA U Teopus ainroputm», «MccienoBanue
onepanuity, « BeraucnurenpHas MaTeMaTuKa» v JIp.



4. 06beM AUCLHMIIIMHbI U BUJbI Y4€OHOU pabOThI

OO0mmas TpyA0eMKOCTh JUCIUIUIMHBI COCTABIISIET 8 3a4eTHHIX enunuil, 288 yaca

a) ounas popma

Bup yuebHoit paboTs Bcero, Cemectp
3a4ETHBIX EIUHULL
(axaz. 9acoB)
1 2
O0mas TPy10eMKOCTh AMCIHILIMHBI 8(288) 4(144) 4(144)
KonrakTHasi padoTa ¢ npenogaBarejiem: 4(144) 2(72) 2(72)
3aHATHS JICKIIMOHHOTO TUTIA 2(72) 1(36) 1(36)
3aHSATHS CEMHUHAPCKOTO THTIA 2(72) 1(36) 1(36)
B TOM YHCJIE: CEMUHAPBI
MPAKTHYECKUE 3aHATHS 2(72) 1(36) 1(36)
OPAaKTUKYMBI
J1a00paTOPHBIC PabOTHI
KOJUTOKBHUYMBI
WHBIC aHAJIOTHYHBIC 3aHSTHSI
B TOM YHCJIE: KYPCOBOE IPOCKTHPOBAHUE
TPYIIOBbIC KOHCYJIBTAIIMU
HMHAMBUyalbHas paboTa ¢ MpernoaaBaTesieM
WHAs KOHTAKTHasl BHEAayJUTOpHAas paboTa
CamocTosiTe/IbHAsi padoTa 00yYaroImMXC: 2(72) 1(36) 1(36)
u3yueHue Teoperudeckoro kypea (TO) 1(36) 0.5(18) 0.5(18)
uHIUBKyansHbIe 3ananus (13) 1(36) 0.5(18) 0.5(18)
pacyetHo-rpaduyeckue pabotsl (PI'P)
pedepart, acce (P)
kypcoBoe npoekTupoanue (KP/KIT)
KOHTpOJIbHBIE paboThl (KH.p)
JIPYTHE BHJIBI CAMOCTOSITEIIBHON pabOThI
dopMa NPOMEKYTOUHOI aTTecTamuu (3a4er, IK3aMeH IK3aMeH IK3aMeH
3a4eT ¢ OIEHKOM, IK3aMeH, KypCOBOMU MPOEKT, 2(72) 1(36) 1(36)
KypcoBas paboTa)
0) 3aouHas popma
Bun yuebHoit paboThI Bcero, Cemectp
3a4E€THBIX €IMHUI]
(axam.gacom)
1 2
OO0mas TPy10eMKOCTh AMCIHILIHHBI 8(288) 4(144) 4(144)
KonrakTHasi padoTa ¢ npenogaBarejiem: 1(36) 0,5(18) 0,5(18)
3aHSTHS JISKIIMOHHOTO THIA 0,33(12) 0,167(6) 0,167(6)
3aHTHS] CEMHHAPCKOTO THIIA 0,33(12) 0,167(6) 0,167(6)
B TOM YHCJIE: CEMUHAPBI
MIPAaKTHYECKHE 3aHATHS 0,66(24) 0,33(12) 0,33(12)
PaKTHKYMBI
nabopaTopHble paboThI
KOJUIOKBUYMBI
WHBIC AHAJIOTHYHBIE 3aHSTHUSI
B TOM YHCJIE: KYPCOBOE IPOSKTHPOBAHUE
IPYIIOBbIC KOHCYJIBTALIMU
MHMBUIyallbHAs paboTa ¢ IpernoaaBaresieM
WHas KOHTAKTHAs BHEAyJUTOpHAs paboTa
CamocTosiTeIbHAs1 pad0Ta 00yYAIOIINXCS: 6(216) 3,5(126) 2,5(90)
n3ydyenue teoperndyeckoro Kypcea (TO) 4(144) 2,5(90) 1(36)
uHIMBHayasbHbIe 3ananus (13) 2(72) 1(36) 1(36)
pacyetHo-rpaduyeckue paborsl (PT'P)




pedepar, acce (P)

Kypcooe npoekrupoBanne (KP/KII)

KOHTpOJsHBIE paboTsl (KH.p) 0.5(18)
JPYyTrHe BUJIbI CAMOCTOSITENBLHON paboThI
®opMa NpoMe:KyTOUHOI aTTecTanum (3a4eT, 3a4ér, 3ayer 3K3aMeH
3a4eT ¢ OLEHKOIl, 9K3aMeH, KypCOBOM MPOEKT, ak3amen 1(36) 1(36)
KypcoBasi paboTa)
B) OYHO-3a09Has (popma
Bun yuebnoit paboTh Bcero, Cemectp
3aYETHBIX CJIMHUII
(akam.gacoB)
1 2
OO0mas Tpy10eMKOCTb AUCIHILITHHBI 8(288) 4(144) 4(144)
KontakTHasi padoTa ¢ npenojgaBarejiem: 2(72) 1(36) 1(36)
3aHATHS JCKIIMOHHOIO THIIA 1(36) 0,5(18) 0,5(18)
3aHSTHSI CEMHHAPCKOTO THUIIA 1(36) 0,5(18) 0,5(18)
B TOM YHCJIC: CEMHHAPBI
MPAKTHYECKUE 3aHATHS 1(36) 0,5(18) 0,5(18)
MPAKTHKYMBI
nabopaTOpHEIE PadOTHI
KOJUTOKBHYMBI
WHbIC aHAJIOTUYHBIC 3aHATHS
B TOM YHCJIE: KYPCOBOE MPOCKTUPOBAHHE
IPYIIOBBIC KOHCYJIbTAIHH
WHJIMBH/yalIbHast paboTa C npernoaaBareiemM
WHAas KOHTAKTHAsl BHEAyIUTOpHas paboTa
CamocrosiTe/ibHAsi padoTa 00y4YaAI0IINXCH: 5(180) 3(108) 2(72)
usydyenue teoperudeckoro kypca (TO) 3(108) 2(72) 1(36)
uHuBHyanbHbIe 3ananus (13) 2(72) 1(36) 1(36)
pacueTHO-rpaduaeckne padbotsl (PT'P)
pedepart, acce (P)
kypcoBoe npoekruposanue (KP/KIT)
KOHTpoOJbHBIE padoTsl (KH.p)
JIPYTHe BUJIBI CAMOCTOSITENLHON pabOThI
®opmMa npomMe:KyTOUHOI aTTecTanuu (3a4eT, 3a4ér, 3ayer 3K3aMeH
3a4eT C OLEHKOM, IK3aMEH, KypCOBOM IPOEKT, sk3amen 1(36) 1(36)

KypcoBas pabora)




5. CoaepkKaHHe JUCIUILTHHBI

5.1. Pa3szae bl AMCHUIIJIMHBI 1 BUbI 3aHATHI

a) ouHas opma

3anaTHA 3anaTus Camocrost-
JIEKIIMOHHOTO | CEMUHAPCKOTO THIIA, |  TEIbHASA
No THIIA, (axkag.4acoB) pabora, DopMHpyeMbIe
Pazgen/rema (axag.gacoB) | Cemunapsi | Jlabopa | (akag.9acoB)
n/m KOMIIETEHLINU
W/WIA | TOPHBIC
MIPaKTHYECK | paboTHI
ue 3aHATUs
1 Paznea 1. JInneiinas anredpa, aHaIuTHYECKas TeOMeTPHsi M BEKTOPHAasl ajredpa
11 Marpuiisl 1 onepanyuy HajJ HIMU 2 2 2
1.2 |Ompenmenutenu. Omnpenenurend  MaibiX
nopsakoB.  CBOHCTBa  ompeenuTeNeH. 2 2 2
MuHOpBI U anredpanyeckie JOMOJIHEHUS
1.3 |O6parnas marpura. Panr marpuiist 2 2 2
1.4 |Cuctembl NIUHEHWHBIX ypaBHeHHH. Meton 2 2 2
Kpamepa
1.5 |Meron I'aycca pemenus CJIY. Kpurepuii
COBMECTHOCTH TIIPOU3BOJIEHOW  CHCTEMEI 2 2 2
JIMHENHBIX YpaBHEHUI
1.6 |Cucrema KOMILUTEKCHBIX qHce.
Anrebpardeckas ¢popma 3amucu. [eicTBus 2 2 2
Haj KOMIUTEKCHBIMHA YHUCIAMH B
anrebpanmdeckoit popme 3amicu
1.7 |Teomerpudeckoe TpeJCcTaBICHUE
KOMIUTEKCHBIX YHCell.
Tpuronomerpuueckass  ¢opma  3aIKcH.
YMHOXEHHEe ®  JeJieHHe  YHucel B 2 2 2
TPUTOHOMETpUUECKOH  (opMe  3alucH.
®opmyna Myaspa u GopMmyia U3BICUEHUST
KOPHsI U3 KOMIJIEKCHOT'O YhCiia
1.8 |OnemeHTHl BEKTOPHOI anreOpbl. BekTopsl.
Jnmuna Bextopa. JIuHeiHble onepauuu Haj 2 2 2 OIIK-1
BekTopamu.  CkansipHOoe  IpOU3BElICHHE
BEKTOPOB. YT0JI MEKAY BEKTOPaMHU.
1.9 |/luneitHo  3aBHCHMBIE W JHHEHHO
He3aBHCHMBIE CHCTEMBI BEKTOPOB.
IIpencraBnenue BeKTOpa B KOOPIUHATHOU 2 2 2
thopme. HeuicTBus c BEKTOpaMH,
3aJJaHHBIMH B KOOPJIMHATHOH hopme
1.10 |BekTopHOE IPOM3BEICHUE BEKTOPOB U €ro
cBoiictBa. CMemIaHHOE  TPOU3BEACHUE 2 2 2
BEKTOPOB U €r0 CBOMCTBA
1.11 |[Ipssmast Ha IIOCKOCTH. PasznmuuHBIE BHIIBI
YpaBHEHUS NPSAMON JMHUMU. YTOJI MEXKIY
MPSMBIMHA JTUHASMU, yCIIOBHSA 2 2 2
MapajuIeIbHOCTA M TIEPIEHIUKYIISIPHOCTH
npsMbIX. PaccTosiHUE OT TOYKH J10 IPSIMOM
1.12 |ITnockocts. Paznuunble BHIBI ypaBHEHHH
IUIOCKOCTH. YTOJI MEXIy IUIOCKOCTSIMU. 5 2 5
YcnoBus napaJuiebHOCTH u
NEePIEHANKYJSIPHOCTH IIJIOCKOCTEH
1.13 |IIpsimast TMHMS B IPOCTPAHCTBE 2 2 2
1.14 |Kpussie 2-ro nopsaxa. Onnurc,
runepbona, mnapabona. Kiaccudukanms 2 2 2
KPHBBIX 2-TO MOpPsIIKa
2 Paznen 2. IndpdepeHnuanibHoe HCHHCTEHHE OIIK-1




2.1

ITonstne ¢dynkumn. CnocoObl 3amaHus
¢yHkoun.  OneMeHTapHBIE  (QYHKIHH.
[Ipenen uncoBoi NOCIIEIOBATENILHOCTH

2.2

[penen ¢byHKIIH B TOYKE.
OnnocropoHHMe Ipeensl. beckoneuHo
Maible 1 OeCKOHeYHO OoJbline (YHKIHH.
OcHOBHBIE ~ TeopeMbl O  Ipefenax.
3ameuarenbHble Mpeaesbl. HenpepbBHOCTR
¢yaxkaun. Toukw paspbiBa QyHKIHH U HX
KJIaccu(UKaIms

2.3

Onpenencane TIPOM3BOTHOM.
T'eomerpuueckuii 1 MEXaHUYECKUM CMBICIT
MIPOU3BOJHOM. IIpaBuna
mudepeHIIPOBAHIISL. Juddepernnan
¢yakuun. [lpumenenue nuddepeHnuana B
HpI/IGJ'II/I)KeHHI)IX BBIYUCJICHUAX.
[TpousBonHbie U nuddepeHrabl BHICIIUX
HOPSKOB

2.4

HccnenoBanne (QyHKIMM € TOMOILBIO
NpoM3BOIMHBIX.  KpuTuueckwme  TOUKH.
VYcnoBusi  Bo3pacTaHust M yObIBaHMs
¢byHKIMH. OKcTpeMyM GbyHKIMY.
BeImykimocth M BOTHYTOCTB — Ipaduka
¢yakoun. Touku mepernba. ACHMITOTHI
rpaduka GyHKIHU

HTroro B cemecrtp:

36

36

36

Pasnen 3. UnTerpajibHoe ncuuciIeHUue

[TepBooOpasnas GbyHKIHS u
HeomnpezaeneHHbld  uHTerpan. CBolicTBa
HEOIpe/IeNICHHOT0 MHTErpalia

4

2

3.2

WHTerpansl OT OCHOBHBIX 3JIEMEHTapHBIX
¢yHkouid.  MeTtox — HENMOCPEICTBEHHOTO
HHTETPUPOBAHUS]

3.3

Meroj 3aMeHbl nepeMeHHOH U (opmyrna
UHTETPUPOBAHUS 1o 4acTsIM.
WHTerpupoBaHue parioHAIBHBIX Apo0eit u
TPUTOHOMETPUUECKUX (PYHKIIHI.

3.4

Onpenenennelii  uHTerpan.  CpoifcTBa
OIIPEIETIEHHOTO UHTETpaJa.
I'eomeTpuueckuii CMBICIT OTIPEENICHHOTO
UHTEerpana

3.5

Metopn 3aMEHbI MepEeMEHHOI u
UHTETPUPOBAHHE o YacTAM B
omnpeeneHHOM uHTerpane. I[lpunoxxenus
ONpEJENICHHBIX HMHTETPAJIOB K 3ajadyam
reoMeTpuy U Gpu3nKu

OIIK-1

Paznen 4. ludpepenunaibuble YypaBHEHHUS U Ps

bl

JuddepernnansHeie ypaBHEHUS,
OCHOBHBIC MOHATHS. 3anaua Komu

2

2

4.2

YpaBHEHUs TIEPBOIO HopsiIKa: c
pa3IeNsIOIUMUCS IEPEMEHHBIMMU.

4.3

OnHOpoOTHBIE 51 JIMHEWHEIE
muddepeHanbaple  ypaBHeHUS  1-ro
opsiiKa

4.4

Jluneitapie muddepeHIanbHbIe
ypaBHEHUS BTOPOTO nopsaka c
MOCTOSIHHBIMU koo punreHTamu.
CrpyKkTypa 00LIero pemeHus 0 HOPOIHOTO
ypaBHEHHSI. XapakTepuctiuueckoe
ypaBHeHue. YacTHele U o0llee pelieHue
HEO/IHOPOIHOTO YPaBHEHHUSI

4.5

YucnoBble pAAbL. OCHOBHBIE ITOHSTHS.

OIIK-1




CXomuMOCTh psila M €ro  CyMMa.
HeobxonnMmoe ycaoBHe CXOIMMOCTH.

4.6

[pusHaku CpaBHECHUS CXOIAUMOCTH
YHUCJIOBBIX PSJOB C  IOJOXXUTEIbHBIMU
YJICHAMH. [puznaxu CXOJTUMOCTH
Janam6epa, Komn

4.7

3HaKolepeMeHHbIe psAbl. AOCONMIOTHAS U
ycioBHas cxoauMocTs. [Ipusnak JleiiOHuna
CXOJMMOCTH 3HAKOYEPENYIOIErocs psaa.
Crenennsle psael. Pagmyc m wmHTEepBan
cxonuMmocTu. PasnoxkeHne >IeMEHTapHBIX
¢yaxunii B pagel Teinopa m MakiopeHra.

Hroro B cemecrp:

36

36

36

Bcero:

72

72

72

0) 3aouHas popma

n/m

Pasnen/rema

3aHATUA
JICKITHOHHOTO
THIIA,
(akajg.4acoB)

3auHsaTus
CEMHHAPCKOT0 THIIA,
(akajg.yacoB)

CemuHaps!
W/WIIH
MPaKTHYECK
Y€ 3aHATHS

Jlabopa
TOpPHBIC
paboTsl

Camocros-
TeNbHAs
paborTa,

(akag.4yacoB)

dopMupyemsle
KOMITETEHIINH

Pasnea 1. JIuneiinas ajredpa, aHaJIUTHYECKasi TeOMeTPHUs U Be

KTOpHast

ajredpa

11

ManI/IIH)I " orncpaury HaJ HUMHA

1

4

1.2

Onpenenurenn. OmnpegenuTeNd  MallbIX
nopsaakoB.  CBoMcTBa  ompenenuTeNeH.
MuHopsI 1 anredpandeckue JONOTHEHUS

13

OO6patHas Matpuna. Panr MaTpuIrsr

1.4

CucreMbl JMHEHHBIX ypaBHEeHUH. Meton
Kpamepa

15

Meron T'aycca pemwenus CJIY. Kpurepuii
COBMECTHOCTH INPOU3BOJIBHOM  CHCTEMBI
JIMHEMHBIX YPABHEHUM

1.6

Cucrema KOMILIEKCHBIX YyuCcen.
Aunrebpanueckast popma 3amucu. [eiicTBus
HazQ KOMIIJICKCHBIMH qyuciiaMu B
anreOpandyeckoit popme 3amucu

1.7

I'eomeTpuueckoe Hpe/CTABICHUE
KOMILIEKCHBIX YHCEll.
Tpuronomerpuyeckass  ¢opMa  3aIlicH.
VYMHOXKEHHE M JAeJIeHHE  YuCel B
TPUTOHOMETpUUYECKOH  (opMe  3alucH.
®opmyna Myaspa u GopMyiia U3BICYEHUS
KOPHS U3 KOMIUIEKCHOTO YHCIIa

1.8

DJeMeHTBl BEKTOPHOH anreOpbl. BekTopsl.
Jnuna Bektopa. JIuHeliHble onepanuu Haj
BekTopamu.  CKalsipHOE  TPOW3BEACHUE
BEKTOPOB. YTOJI MEXIY BEKTOpaMH.

1.9

JIuneitHno 3aBUCUMBIE u JIMHEHHO
HE3aBHUCHUMBIC CHCTEMBI BEKTOPOB.
IIpencraBneHue BeKTOpa B KOOPJAMHATHOM
dhopme. HewicTBust c BEKTOpaMH,
3aTaHHBIMH B KOOPJIMHATHOU (hopme

1.10

BekropHoe mpousBeneHuE BEKTOPOB U €0
cBoiictBa. CMellaHHOE  MPOU3BEACHUE
BEKTOPOB U €0 CBOMCTBA

111

[Ipsamast Ha mockocTH. Pasznmuunbie BHIBI
ypaBHEHHs MPSAMOW JIMHUU. YTOJI MEXIY
IPSIMBIMH JIMHUSIMHY, YCIIOBHS

OIIK-1




MapauIeIbHOCTH M TIEPIEHIUKYIIPHOCTH
npsMbiX. PaccrosiHue oT TOUKM 10 NpsMoil

1.12

IInockocth. Pa3nuuHble BUOBI YpaBHEHUH
IUIOCKOCTH. YTOJI MEXIY IUIOCKOCTSIMH.
VYcnosus napajieIbHOCTH u
HNEepHIEHIUKYISIPHOCTU IIOCKOCTEH

1.13

[IpsiMast TMHYSI B IPOCTPAHCTBE

1.14

Kpussie 2-ro HOPAJKA. Onnurc,
runepbona, mnapabona. Kiaccudukanms
KPHBBIX 2-TO MOpPsIIKa

10

Paznen 2. IludgdepennnaibHoe HCHUCTCHHE

Ionsatue ¢yukmuu. CrnocoObl 3agaHus
¢yHkoun.  OneMeHTapHBIE  (QYHKIHH.
IIpenen uncaoBoOi NOCIEN0BATENBHOCTH

1

2.2

[penen GbyHKIMH B TOYKE.
OnHOCTOpOHHME TIpenensl. beckoHeuHo
Manble U 0eCKOHEYHO OopmIne ()YHKITHH.
OCHOBHBIE ~ TeOpeMBl O  Ipenerax.
3amevaTesbHbIe Ipeaeisl. HenpepblBHOCTE
¢ynkun. Touku paspeiBa QYHKIHMH H UX
KaccupuKaIus

2.3

Onpenenenue MIPOM3BOTHOM.
['eomeTpuueckuii ¥ MEXaHUYECKHI CMBICIT
IIPOU3BOJHOM. IIpaBuna
JuddepeHIIPOBaHHSL. Juddepennuan
¢ynkuun. [Ipumenenue nuddepenunana B
MPUOITMKEHHBIX BBIUHCIICHHSX.
[IpousBoansle n muddepeHranbl BBICIINX
MOPSJKOB

10

2.4

HccnenoBanne (QyHKIMH C  MOMOIMIBIO
NpoM3BOJMHBIX.  Kpurmdueckme — TOUKH.
VYcnoBust  Bo3pacTaHusT M yOBIBaHMSA
(hyHKIHH. OKcTpeMyM GbyHKIMN.
Brmmyknmocte M BOTHYTOCTH — rpaduka
¢yaxknun. Touku mnepern6a. ACHMITOTHI
rpaduka GyHKIHU

10

OIIK-1

HToro B cemectp:

6

12

126

Pa3nen 3. UuTerpajibHoe ncYMCIeHHE

IlepBooGpasnas GbyHKIU u
HeompeneneHHbli  uHTerpan. CaoifcTBa
HEOIPEJENIEHHOT0 MHTETpalia

1

3.2

I/IHTCFpaJ'H)I OT OCHOBHBIX JJIEMEHTAPHBIX
¢ynkuid.  MeTox  HEHMOCPEACTBEHHOTO
UHTErPUPOBAHUS

3.3

Merton 3ameHbl mepeMeHHOH M Qopmyna
MHTETPUPOBAHUS o JaCTSIM.
WHTerpupoBanue paMoHaIbHBIX ApoOel n
TPUTOHOMETPUUYECKHUX (PYHKIMH.

3.4

Onpenenennslii  uHrerpan.  CpoiicTBa
OTIPEIETIEHHOTO UHTETpaja.
T'eomerpuueckuil CMBICI OINPEAEIEHHOIO
MHTErpana

3.5

Meron 3aMEHbI [IEPEMEHHOI u
MHTETPUPOBAHHUE 1o JacTsIM B
ompezneraeHHOM wuHTerpane. Ilpmtoxenus
ONIPEZICTICHHBIX MHTErpajloB K 3ajadam
reoMeTpuy U Gpu3nKu

OIIK-1

Pazgen 4. ludgdepeHnnaibHble YPABHEHHS H Psl

bl

JduddepennuansHsie ypaBHEHUS,
OCHOBHbBIEC OHATHS. 3agava Komm

1

4.2

Yp ABHCHUS epBoro nopsgaaka: C
pasacsIromUMUCA ICPEMEHHBIMU.

OIIK-1




4.3

JIMHEHbIE
ypaBHeHHs  1-Tro

OnHOpOIHBIC "u
muddepeHraIbHbIe
nopsKa

4.4

Jluneitnbie muddepeHIranbHbIC
YpaBHEHHUS BTOPOTO TopsiKa c
MOCTOSIHHBIMU koa(punreHTaMH.
CrpyKTypa 00LIero pemieHus 0 HOPOJIHOTO
ypaBHEHHSI. XapakTepucTHYECKOE
ypaBHeHHe. YacTHble M oOluee peleHUe

HEOJHOPOIHOTO YPaBHEHUS

10

45

UucnoBsle psagsl. OCHOBHBIE TIOHSTHSL
CXoomMoCTh psila H  €ro  CyMMa.
HeobxonnMmoe ycaoBre CXOIMMOCTH.

4.6

[pusHaku CpaBHCHHUSI CXOJUMOCTH
YHUCIIOBBIX PSAIOB C  TOJIOKHUTEIBHBIMU
YIICHAMH. [pusHaku CXOIUMOCTHU
Janamobepa, Komu

4.7

3HaKolepeMeHHbIe psAbl. AOCOMIOTHAS U
ycnoBHas cxoaumocTs. [Ipusnax Jleii6Huna
CXOAMMOCTH 3HAKOYepeIyroLlerocs psaa.
CrenenHele pansl. Pagmyc M uHTEpBai
CXOAUMOCTH. PaznoxkeHue 3neMeHTapHBIX
¢ynkuwmii B psinsl Teisiopa 1 Makiopena.

10

HTroro B cemecTp:

12

90

Bcero:

12

24

216

B) OYHO-3a04Hast (popma

n/m

Paspnen/Tema

3aHATHA
JICKITHOHHOTO
THIIA,
(akaj.4yacoB)

3aHATHs
CEMHHAPCKOr0 THIIA,
(akazg.yacoB)

Cemunapsi | JJabopa

/WA | TOPHEIC
MpaKTHYeCK | paboThI
ue 3aHATHS

Camocros-
TeJbHAs
pabora,

(akaj.4acoB)

DopMHpyeEMBIE
KOMIIETEHIINN

Pasnea 1. Jluneiinas aaredpa, aHaIUTHYECKasi TeOMETPHUSI U BEKTOPHas

ajredpa

11

Martpuis! 1 onepanuu Haj HUIMU

1

1

4

1.2

Onpenenurenn. OnpegenuTeNd  MalbIX
nopsaakoB.  CBoMcTBa  ompenenuTeNeH.
MuHopsI 1 anredpandeckue JONOTHEHUS

13

O6parnas marpuna. Panr marpuist

1.4

CucrteMbl JNHHEHHBIX YypaBHEHHH. Metoj
Kpamepa

15

Meton T'aycca pemenus CJIY. Kpurepuit
COBMECTHOCTH IIPOU3BOJIBHOM  CHCTEMBI
JIMHEMHBIX YPABHEHU

1.6

Cucrema KOMILUIEKCHBIX quced.
Anrebpanueckas ¢opma 3anucu. JlelcTBus
HazQ KOMIUICKCHBIMH qyuciiaMu B
anredpandeckoii hopme 3anucu

1.7

I'eomerpuueckoe npeJcTaBIeHe
KOMIIJICKCHBIX YHUCCII.
Tpuronomerpudeckass  ¢GopmMa  3amFCH.
VYMHOXEHHWE W JeJeHHEe  Yucel B
TPUTOHOMETPUYECKOH  (hopMe  3alucH.
®opmyna Myaspa u GopMysia U3BICYEHUS
KOPHsI U3 KOMIJIEKCHOT'O YUCiIa

1.8

DJeMEeHTBl BEKTOPHOH anreOpbl. BekTopsl.
Jnuna Bextopa. JIuHeliHble onepanuu Haja
BekTopamu.  CkansipHOE  TPOU3BEICHHE
BEKTOPOB. YTOJI MEKAY BEKTOPAMHU.

1.9

JInneitHno 3aBHCUMBIC u JIMHEHHO

OIIK-1




HE3aBHCHMBIE CHCTEMBI BEKTOPOB.
IIpencraBnenue BeKTOpa B KOOPAMHATHOM
tdhopme. HevictBus c BEKTOpaMH,
3aJJaHHBIMH B KOOPAMHATHOH (hopme

1.10

BeKTOpHOG MMPOU3BEACHUEC BCKTOPOB U €TI0
CBOIICTBA. CwmenranHoe IMpOU3BEACHUC
BCKTOPOB U €T0 CBOICTBa

1.11

IIpsimasg Ha mmockocTH. PasmuuHble BHJIBI
YpaBHEHMs NPSMON JMHUU. YTON MEXIY
HPSMBIMHA JTVHUSIMH, YCIOBUS
MapauIeIbHOCTH M TIEPIEHIUKYISIPHOCTH
npsMbIX. PaccrosiHue oT Touku 10 npsMoit

1.12

IInockocts. Pa3nuuHble BHUIBI YpaBHEHUH
IUIOCKOCTH. YTOI MEXZIy IUIOCKOCTSIMU.
Ycnosus MapaIeIbHOCTH u
MEPIEHANKYIISIPHOCTHU IIJIOCKOCTEH

1.13

[IpsiMast TMHYS B TPOCTPAHCTBE

1.14

Kpussie 2-ro MOpAIKa. Onnurc,
runepbosia, mapabona. Kmaccudukarus
KPHUBBIX 2-TO HOPsIJIKA

Paznen 2. luddepeHunaibHOe HCUNCTCHUE

[Monstue ¢yukuuu. CrocoObl 3amaHus
¢yHkuu.  DneMeHTapHble  (YHKIMH.
[Ipenen yncnoBoil mocaea0BaTEILHOCTH

1

1

2.2

IIpenen ¢byHKIMH B TOYKE.
OnHOCTOpOHHME Ipenenbl. beckoHeyHOo
MaJible 1 OeCKOHEYHO OoJbline (YHKIHH.
OCHOBHBIE ~ TeOpeMbl O  Ipenerax.
3amevaTesbHble Tpeaeibl. HenpepblBHOCT
¢ynkunn. Touku paspbiBa GYHKIUH ¥ UX
KIaccu(UKaIs

2.3

Onpenenenue MPOU3BOJHOH.
T'eomerpuueckuii 1 MEXaHUYECKUM CMBICIT
IIPOU3BOJHOM. IIpaBuna
JuddepeHIIPOBAHISL. Juddepennnan
¢ynkuun. [pumenenue nuddepenunana B
MPUOTMKEHHBIX BBIYHCIICHUSX.
[TpousBonHbie U nuddepeHnranbl BRICIINX
MOPSTKOB

24

HccnenoBanne (QyHKIMM € TOMOILBIO
NpoM3BOMHBIX.  Kpurnmueckme — TOuKH.
VYcnoBust  Bo3pacTaHUs W yObIBaHUS
¢$yHKIIH. OKcTpeMyM byHKIMN.
Bemykiiocts ¥ BOTHYTOCTh — Tpaduka
¢ynkun. Toukn nepernba. ACHUMITOTHI
rpaduka GyHKIUU

10

OIIK-1

Hroro B cemectp:

18

18

108

Pasnen 3. UnTerpajibHoe ucyuciaeHue

ITepBooOpasnas ¢byHKIHA u
HeompeaeneHHplii  uHTerpan.  CBoiicTBa
HEOIPEeIeIECHHOI'0 HHTerpajia

2

1

3.2

I/IHTCFpaJ'H)I OT OCHOBHBIX JJIEMECHTAPHBIX
¢yakouid.  MeTtox  HEMOCPEICTBEHHOTO
MHTETPUPOBAHNUS

3.3

Meron 3aMeHBI TIepeMEeHHOH u (opmyra
MHTETPUPOBAHUSA 1o 4acTsIM.
WHTerpupoBaHue palMoOHANBHBIX IpoOeh u
TPUTOHOMETPUYCCKHUX (DYHKITUIA.

3.4

Onpenenennslii  unHrerpan.  CpoifcTBa
OIIPEIETICHHOTO UHTErpana.
T'eomeTpuueckuil CMBICI OMNpeNEIEHHOTO
UHTErpana

OIIK-1




10

3.5 |Merox 3aMECHBI MepEeMEHHOI u
UHTETPHPOBAHUE 1o 4acTAM B
omnpeneneHHoM uHTerpane. IlpunosxeHus 1 1 6

OIpEeJIeJICHHBIX MHTErpajlioB K 3ajadam
reoMeTpuu U Gpuznku

4 Pa3gen 4. Ilu¢gpepeHunaibHble YPABHEHHS M PSAbI
4.1 |duddepenunansHoie YpaBHEHUS, 5 1 4
OCHOBHBIE MoHATHUS. 3anada Komu

4.2 |YpaBHeHus MIEPBOTO HopsiKa: c
pa3IeNIOIUMUCS TepEeMEHHBIMH.

4.3 |OaHOpOoIHBIC Hu JIMHEHHEIE
mudepeHIraTbHbEIE  ypaBHeHHS ~ 1-TO 1 2 6
opsaKa

4.4 |Jluneitabie muddepeHnratbHbIe
ypaBHEHHSA BTOPOTO TIOpsiIKa c
MTOCTOSTHHBIMU KOX(pPHUIHIECHTaAMU.
CrtpykTypa 00IIero pemeHns 0IHOPOIHOTO 2 2 6
ypaBHEHHS. XapakTepucTHIecKoe
ypaBHeHue. YacTHele U o0llee peuieHue
HEOJ/IHOPOJIHOTO YPaBHEHUsI

OIIK-1

4.5 |YucnoBeie psgsl. OCHOBHBIC TOHSTHS.

CxomuMoOCTh  psila W ero  cymma. 1 1 6
Heo6xoauMoe yCcI0BHE CXOIMMOCTH.

4.6 |lIpusHaku CpaBHCHHUSI CXOAUMOCTH
YHCIOBBIX DSAMOB C  TOJIOKUTEIbHBIMA 5 5 6
YIICHAMH. [MpusHaku CXOAUMOCTH

Jamambepa, Komm

4.7 |3HakomepeMeHHBIC psAAbl. AOCOMOTHAas U
ycnmoBHast cxonumocTs. [Ipm3nak JleiiOHmma
CXOMMOCTH 3HAKOYECPEAYIOIIErocs psija.

2 2 8
Crenennsle psael. Pagmyc u umHTEepBan
CXOIMMOCTH. Pa3yiokeHne 3J1eMEeHTapHbIX
¢yaxuuii B pagsl Teitnopa u MakiopeHa.
HToro B cemecTp: 18 18 72
Bcero: 36 36 180

[Tporpammoii muctwminHbl «MaTteMaTHKa IMPeIyCMOTPEHBI 3aHATHs JIEKIIMOHHOTO THIIA,
3aHATUS CEMUHApCKOro THUIA UM caMoCTosiTeNnbHass pabota oOydatommxcs. Ha  3aHATmsX
CEMUHAPCKOT0 THUIIA BBIMOJIHSIIOTCS MpakTHueckue padoTel. CaMmocToATeNbHAs paboTa mpeanoiaraet
u3yuyeHne OoOy4aroIMMHUCS TEOPETUYECKOrO Kypca, BBIMOJIHEHHWE WHAWBUIYAIBHBIX 3aJaHUid |
KOHTPOJBHBIX padoT (11 3a04HON (hopMbI 00yUeHUS ) 110 y4eOHOM THCHUIUIIMHE.

Jlnst 3aruiaHMpOBAHHBIX BUIOB 3aHATHH Pa3paOOTaHbl y4eOHO-METOAMYECKHE MaTepUallbl,
KOTOpbIC BKJIIOUCHBI B COCTaB JJICKTPOHHOTO Yy4eOHO-METOAMYECKOrO KOMILIEKCA UCIUITTAHBI
(OYMK/) [5] / nucranmmoHHOr0 Kypca o Aucuuruinae «Marematukay [6].

B OYMK]/] conepxkarcs:

— PeliTunr-mnan;

- Pabouast mporpamMma JTUCIUIUIAHEI;

- Kypc nexnuii;

- Meroanueckue ykazaHusl IO MPAKTUYECKUM 3aHATHSM,

- MeTtoauueckre yKa3aHus MO BBITOJIHEHUIO KOHTPOJIbHBIX paboT;
- Meroandeckue ykazaHusi K CaMOCTOATEILHON paboTe CTYIEHTOB.

5.2. 3aHATHA JIEKIIMOHHOIO THIIA

a) ouHas hopma
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TCMBI

Paspgen/rema
JIUCLUATUIUHBI

Kpatkoe conepxanue
JIEKIIMOHHOTO 3aHATUS

Pa3nen 1. JInneiinas aaredpa, aHaJIMTHYECKAsA TeOMeTPUsI H BEKTOpPHasi ajrebpa

11

Marpurpt
HaJ HUMH

n onepanuu

OCHOBHBIE BHJIbI MaTpHIl: NPSIMOYTOJIbHAs, KBaJpaTHas, AUaroHajbHas, CKaJlspHas,
€MHUYHAas, TpeyroibHble. Onepanuy HaJ MaTPUIAMU: CIO0XKEHUE, YMHOXEHUE Ha
CKaJIsIp, YMHOKCHNE MaTPHIL, TPAHCIIOHNPOBaHUe MaTpuil. CBOWCTBA Onepaiyi.

1.2

Omnpenenureny.
Omnpenmenurenn  MajbIX
TTOPSAKOB. CaoiicTBa
ONpeaeIUTENEH.
MuHopsb1
anredpanveckue
JIOIIOJTHEHHMSI

Onpenenurennn 2-ro W 3-ro mopsAakoB. IlpaBmma BeraucneHus. OnpenencHue
ompenenurens N-ro mopsuaka. Onpemenurens TpeyrosbHoW Marpunbl. CpoiicTBa
ompenenurens. MHUHOpE M aireOpanvecKue MOMOJIHCHUS DJIEMEHTOB MAaTpPHIIBL
Paznosxenne onpenenuTens Mo BEIACICHHON CTPOKE (BBIICIIEHHOMY CTOJOITY).

1.3

OOpatHast marpuua. Panr
MaTpUIIBI

HeBwipoxnennas wMatpuria. OOpaTtHas Marpuma. Kpurtepuil  cyliecTBOBaHUS
oOpartHoi MaTpullsl. [locTpoeHre 00paTHON MATPHUIIBI C MOMOIIBIO PUCOCAUHCHHO N
Marpuubl. Panr Marpuisl. BeluuciieHue paHra MaTpULbl ¢ IOMOLIBIO 3JIEMEHTAPHBIX
npeoOpa3oBaHUH MaTPHIIBL.

14

JIMHEMHBIX
Meton

Cucremsl
YpaBHEHUH.
Kpawmepa

Cuctemsl jauHeiHbIX ypaBHeHuit (CJIY). OcnoBuble nonstus. Knaccudukanus CIIY
o KojuuecTBy pemieHuid. Teopema Kpamepa ans kBaapaTHON CHCTEMBI JTHHEHHBIX
YpaBHEHHH.

15

Meron T'aycca pemenus
CIIy. Kpurepuit
COBMECTHOCTH
MIPOU3BOJIBHON CHCTEMBI
JIMHENHBIX YpaBHEHUI

Meton T'aycca mma pemenus mpousBomsHOH CJIY. OOmiee w yacTHBIE pPEUICHUS
CHCTEMBI, TJIaBHbIE W cBOOOIHBIC Hem3BecTHble. Teopema Kponekepa-Kamemmm o
COBMECTHOCTH Npou3BoJibHON CJIY. OZHOPOIHBIE CUCTEMBI JINHENHBIX YPABHEHHM.

1.6

CucreMa KOMIUIEKCHBIX
qucen. Anredpandeckast
¢dbopma 3aIuUCH.
JeucTBust HaJ
KOMIIJICKCHBIMH 4YUCJIaMHU
B anredpandecKom
(dopme 3anucu

Heob6xomuMocTh  pacmimpeHWs CHCTEMBI JeWCTBUTENbHBIE uuncen. Cucrema
KOMIUIEKCHBIX YHCEN, onpeeneHue. Anredpandyeckas GopMa 3aluCH KOMIDIEKCHOTO
4yucja, BECOICCTBCHHBIC U MHHUMas 4aCTH 4YHCJIA. COHpSI)KeHHI)Ie KOMIIJICKCHBIC YHCJIA.
Oneparii  HaJ KOMIUIEKCHBIMHA YHCIaMHd B aireOpandeckoil ¢opme 3amucu:
CJIOKCHHUE, BbIYMTAHNUEC, YMHOXKCHUE U JICTICHUC. d)opMyna N3BJICUCHHUA KBAaApPaTHOI'O
KOPHSI U3 KOMIUJIEKCHOTO YMClia B aliredpandeckoi popme 3armucH.

1.7

I'eomeTpuueckoe
MpeCcTaBICHUE
KOMILUTEKCHBIX qrced.
Tpuronomerpuveckas
¢dopma 3aInCH.
YMHOXEHHE H JIeJICHUE
qrcen B
TPUTOHOMETPUUECKON
dhopme 3ammcu. Dopmyia
MyaBpa u  ¢opmyna
U3BJICUYCHUS KOpHA us3
KOMIIIEKCHOTO YHCIIa

I'eomeTpHuueckoe IpeACTaBICHUE KOMIUIEKCHBIX uuced. KoMIulekcHas IIOCKOCTb.
Tpuronomerpuueckass gopma 3amucH KOMIUIEKCHOTO 4nciia. Moxynb M apryMeHT
KOMIUIEKCHOTO ~ YHClIa. YMHOXXEHHE M JIeJIeHHEe KOMIUICKCHBIX 4YHCel B
TPUTOHOMETpPHUECKOH opme 3amnncy. Bo3BeeHne KOMIUIEKCHOTO YHCIIa B CTENCHB C
LEJIOYHCIICHHBIM TI0Ka3areneM — ¢opmyna Myaspa. @opmyna u3BiieueHHsT KOpHS N-
Ol CTeNmeHW W3 KOMIUIEKCHOTO uucia. KopHM N-0oif cTemeHW W3 eAWHMIBI, HX
reomMeTpuyeckoe npezcrasierne. Kopan n-oi cremnenu us 1.

1.8

ONeMeHTHl  BEKTOPHOM
anreOpel. Bexropsr.
Jnuna BEKTOpA.
JInneiinpie onepauuu
Hal BEKTOpaMH.
CkamnsipHoe
IIPOU3BEICHUE BEKTOPOB.
Yroa Mexay BEKTOpamMu

[ToHssTHSI CBA3HOTO M CBOOOJHOTO BEKTOPOB. PaBHBIe BekTOphl. KosmmHeapHbIe
BekTOpbl. /[[nmHa BekTopa. JIMHElHHbIE omnepaluud HajJg BEKTOpaMH: CJIOKEHHE
BEKTOPOB, YMHOKE€HUE BeKTOopa Ha uucio. CpoiicTtBa onepauunit. [Ipoekuus BexTopa
Ha ocb. CKkansipHOe Mpou3BeneHrne BeKTOpoB. CBOMCTBAa CKaISIPHOTO MPOU3BENCHUS.
Kocunyc yrna mexay Bektopamu. Hanpasisionye KOCUHYCHI.

1.9

JluHeliHO 3aBHUCHMBIE U
JINHEWHO  HE3aBHUCHMBbIE
CHCTEMBI BEKTOPOB.
IIpencraBnenue BekTOpa
B KoopauWHATHOW (opme.
[elicTBusi ¢ BeKTOpamu,
3aJJaHHBIMH B
KOOpAMHATHOW (hopme

Jluneiinas KOMOWHAIUS BEKTOPOB. JIMHEHHO 3aBHUCHMBIE W JIMHEHHO HE3aBHCHMBIC
CHCTEMBI BEKTOpOB. basmc cmctembl BekTOpoB. Pa3snoikeHme BekTopa mo 0asucy,
KOOpIOWHATHl BEKTOpa. EJWHCTBEHHOCTh pAa3JIOKEHUS BEKTOpa 1o Oasucy.
OproHopMuUpOBaHHbI 0Oasuc 1, K. JIuHelHBIe oOIEpaluy Hal BEKTOpAaMH B
KOOpJMHATaX.

1.10

BexropHoe
IIPOU3BEICHUE BEKTOPOB

OnpezneneHue BEKTOPHOTO MPOU3BEICHUS BEKTOPOB,
CBolicTBa BEKTOpPHOrO mpousBeaeHus. BekropHoe

FCOMeTpI/IquKI/Iﬁ CMBICJI.
MPOU3BCACHUC BCKTOPOB,
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H ero CBOMCTBA.
CmenranHoe
MPOU3BECHUE BEKTOPOB

M €ro CBOMCTBa

3aJaHHBIX KoopaumHaTtamu. OTpenesieHHe CMENIAaHHOTO MPOM3BEACHUS BEKTOPOB.
I'eomerprueckuii cmbici. CMeIIaHHOE TPOM3BEICHNE B KOOPIUHATAX.

1.11 |IIpsimass Ha miockocTH.HopMansHOE ypaBHeHHE npsMmoitl. O0Iee ypaBHEeHHE PSMOiL. Y paBHEHHE MPSIMON Ha
Pazniunsie BUJIBI [UIOCKOCTH, IMPOXOAALIeH dYepe3 3aJaHHYI0 TOYKY HEpHEHIUKYISPHO 3aJaHHOMY
ypaBHEHUS mpsMoii|HampaBieHuo. PaccTosiHMe OT TOUKM A0 NPSAMOM Ha IUIOCKOCTH. YTOJ MEXIY
JUHUKA.  YTOI  MEXAY|IpSMbIMH. YCIIOBHE NEPHEHAUKYISPHOCTH ABYX MNPSMBIX Ha IUIOCKOCTH. YCJIOBUE
TIPSAMBIMH JVHUSIMY, |TapauIeTbHOCTH IBYX MIPSAMBIX Ha INIOCKOCTH.
yCIIOBUS
TIapauIeIbHOCTH u
MEPHECHANKYIPHOCTH
npsameIX. PaccrosiHue ot
TOYKH JI0 PSIMOM

1.12 |IInockocts. Pasnuunsie|HopmansHOEe ypaBHeHHMEe IUIocKocTH. OOIee ypaBHEHHE IUIOCKOCTH. YpaBHEHHE
BHIBI YpaBHEHMH [[IIOCKOCTH, TNPOXOASNICH uepe3 3alaHHYI0 TOYKY MNEpIEeHAMKYIIPHO 3aJaHHOMY
IUTOCKOCTH. YTOJI MEXAY|HampaBiieHHio. PaccTosHHE OT TOYKH 1O IUIOCKOCTH. YTOJ MEXAY IMJIOCKOCTAMH.
IJIOCKOCTSAIMU. Y ClIOBUA|Y CIIOBUE NEPIEHAUKYJSIPHOCTH [IBYX IIOCKOCTEH. YCIOBHE NapalljIeIbHOCTH JBYX
NapajuieIbHOCTH U |IJTIOCKOCTEH.

MePIEeHANKYIIPHOCTH
IIJIOCKOCTEHN

1.13 |IIpsimas JIMHUA B|YpaBHEHUS NPSAMON JIMHUU. YPaBHEHUS INPSAMO, NMPOXONAILIEH depe3 JIBE NaHHbIE

IIPOCTPAHCTBE Touky. OOmue ypaBHEHHs NpsMOH. [lepexon y KaHOHHYECKMM YpaBHEHUSIM. YTOJ
MEKAY IpIMOH M IIIOCKOCThIO. Ilepecedenne npsiMoi ¢ IIIOCKOCTBIO.

1.14 |KpuBsle 2-ro mnopsaka. KpuBble BTOpOro mopsiaka. OIUIMIC, CBoiicTBa »iummrca. ['umepOoma, cBOHCTBa
Onwtc, runep6ona,|runepbonsl. Ilapabomna, cBoiictBa mapabonbl. Kimaccupukannss KpHBBIX BTOPOTO
napabomna. nopsaka. Tabnuna. [TonsTHEe 0 MOBEPXHOCTAX 2-TO MOpPSIIKA.

Krnaccudukanus KpuBBIX
2-r0 TopsIKa

2 Paznen 2. IudpdepennmanbHoe HCUHCTEHHE

2.1 |llonsrue ¢ynkuuu. |Onpezenenue U cnocoOs! 3ananus ¢pynkuun. O630p sneMeHTapHbIX QYHKIUA U KX
Crioco0bI 3amanus|rpadukoB. beckoHeuyHas YwMCIOBas MOCACIOBAaTENbHOCTE. CBOHCTBA YHCIIOBOM
GbyHKIMN. nocienoBatensHoCTH. [Ipenen 4ncnoBoi nociea0BaTeIbHOCTH.

OneMeHTapHbIe
GbyHKIMN. Ipenen
YHUCJIOBOM
TIOCJIEI0BATEILHOCTH

2.2 |llpemen  ¢yuxkumu  B|[Ipemen ¢yHknmu. beckoHeyHO wMamble W OECKOHEYHO OOJNBIIHE BEITUYHHBL
touke. OpHocropoHHHe|CBoMcTBAa. OCHOBHBIE TEOpeMbl O TIpeaenax W HUX nOpuMeHeHue. IlepBblit
npenensl.  beckoneuno|3ameuatenbHBIH  mpenen. CpaBHeHHME OECKOHEYHO MalblX. OKBUBAJICHTHBIC
Malble M OeckoHe4HO|OeckoHewHO Manble (yHkumu. Btopoil 3ameuarenbblii  npenen. [lonsTue
GospIue ¢yHkIuy. [HerpepbIBHOCTH. CBOMCTBa HeNpepbIBHBIX GYHKIMHA. Touku paspeiBa (YHKIHH.
OcHoBHBIE TeopeMmbl O|OxHOCTOpOHHHME mpeaenbl. Kiaccudukanus Todek pa3pbiBa: TOYKH YCTPAHUMOTIO
mpenenax. pa3pbIBa, TOYKH pa3pbIBa IEPBOTO POJia, TOUYKU pa3phiBa BTOPOTO PoOJa.
3ameuarenbHbIC
MIpEIebl.

HemnpepeiBHOCTD
¢byHKINN. Touxu
paspeiBa QYHKIUM W HX
KJaccHUKaIUs

2.3 Omnpenenenune [TpousBonHas QyHKIMM B TOUKe. ['eoMeTpruuecKuii CMBICT IPON3BOIHON. YpaBHEHHUE
IIPOU3BOIHOM. KacaTeIbHOM M HOpMalnM K KpuBOM B Touke. IlpowsBojgHas ¢ TOUku 3peHUs
I'eomerpuueckuii nlmexannku.  Jnddepenuupyemocts  ¢ynknun.  AuddepeHuman  QyHKImM.
MexaHndeckuii  cMbici|HenpepsiBHOCTE  muddepenumpyemoit  pynkumu.  ['eomerpuueckuid  cMBICH
npousBonHOW. IlpaBuna|muddepenunana. AuddepeHunpoBanue CyMMbl, IPOU3BEICHUS M YacTHOTO.
muddepernmupoanus. | [[pou3BoAHBIE OCHOBHBIX dJeMEeHTapHBIX (yHKIWH. JnddepeniupoBanne ciaoKHOM
Juddepennnan ¢dynkuun. Jlorapudpmuaeckoe muddepernupoanue. [lpumenenne nuddepeHIanon
¢ynkoun. [IpumeHeHwe|B  NpHUONMKEHHBIX  BBIYMCICHHSAX.  IIpOM3BOAHBIE  BBICIIMX  IOPSIIKOB.
muddepeHnmrana B|luddepennmansr Beicux mopsankoB. uddepennupoBanve (yHKIUH, 3aTaHHBIX
TIPUOITMKEHHBIX napamerpudeckd. Teopembl o cpeaHem: Posuis, Jlarpamxka, Komm. Packpsitue
BBIYHCIICHUSX. HeomnpeeNeHHocTe! (paBmito JlonuTams).

ITpousBonHbIE u




13

b hepeHITHaTbI
BBICIINX HOPSIKOB

24  |UccnenoBanme ¢yakmmu|lccrnenoBanrne (GyHKIWN OJHOW mepeMeHHOW. [Ipm3Haku Bo3pacTaHWs W yOBIBaHUS

c nomonbto|pyHkiun. JkcTpeMyM pynknuu. Heobxonumoe ycnoBue skcTpemyMa. Jloctatodnsie
MIPOU3BOJIHBIX. YCIOBUSI MakcuMyMmMa W MHHUMyMa. MccrnemoBanue (QyHKIMH Ha MakCHMyM H
Kputuueckue TOUYKU.MUHMMYM ITIpU MOMOIIY BTOpPOH Mpou3BoaHONW. HampaBneHue BBIMYKIOCTH U TOYKH
VYcnoBust Bo3pactaHusi u|mepern6a.  AcuMmnToThl  Tpaduka  (QYHKOMM:  BEpTUKAJIbHbIE, HAKJIOHHEIE,
yObIBaHUS (GyHKIMH. [ropu3oHTaIbHBIE. CXeMa MOCTPOCHUs rpaduka QYHKIHH.
OkcrpeMyM  (GYHKIOWH.
Brinyknocts u
BOTHYTOCTH rpadpuka
¢GbyHKIHN. Toukn
mepernba.  ACHMITOTHI
rpaduka QyHKIIUI

3 Paznen 3. UnTerpajbHoe ucuncjieHue

3.1 |llepBooOpa3Has ITepBooOpasnast ¢ynkums. Ilomatne HeompeneneHHoro wuHTerpana. CoiicTBa
byHKIMS U |HEONpeIeICHHOTO UHTeTpaja.

HEOIIpeIeICHHbIN
HHTErpa. CsaoiicTBa
HEOIIPEeIeICHHOT O
HHTErpana

3.2  |Uarerpansl oT ocHOBHBIX | Tabnuia OCHOBHBIX MHTETpajioB. [IpyMepbl HEMOCPEACTBEHHOIO WHTETPHPOBAHUS.
aieMeHTapHbIX (yHKIMH. |BBeneHre nepeMeHHo! o/ 3HaK quddepeHiuana.
MeTton
HETI0CPEICTBEHHOTO
HMHTETPUPOBAHUS

3.3 |Meton 3aMeHbI|3aMeHa  IIEPEMEHHOW  MHTErpupoBaHWsA.  VIHTerpupoBaHWe IO  YacTiAM.
nepeMeHHOH U ¢opmyna|llHTerpupoBanue ApoOHO-pAMOHANBHBIX (GYHKIMHA. MHTErpupoBaHUe MPOCTEHIINX
HMHTETPUPOBaHUS I10|palMoOHaNbHEIX JpoOeil. Pa3noskeHne mNpaBWIIBHON palMOHAIBHOH JpoOM Ha
YacCTsAM. npocreiiiue. MeTton — HeomnpejeneHHbIX  Kod(h¢uuuentos.  HMHrerpupoBanue
WuTerpupoBanue MPaBUJIBHBIX palMOHAJBHBIX JpoOeil. VHTerpupoBaHHE TPUTOHOMETPUYECKHUX
paIMoHaNbHBIX Apo0eil U|BhIpaKeHuit.

TPUTOHOMETPHUIECKHUX
GyHKIMHA.

34 OmnpeneneHHbIit [lTonsaTue omnpeaeneHHoro wuHTerpaiga. ['eoMeTpUYECKUl CMBICHI OIpPEACIIEHHOIO
HMHTETpal. CgoiicTBa|unTerpana. [Inomans kpuBoIHHENHHON Tpanenuy. [Ipenen BepXHUX U HIKHHUX CYMM.
ONPEIEIIEHHOTO OcHOBHBIE CBOHCTBa ompeneneHHoro uarerpana. ®opmymna Herotona-JleiiOHuIA.
HHTETpaa.
l'eomerpuueckuil cMbICH
OTIPEJIETICHHOTO
HHTErpana

3.5 |Meron 3aMeHbl|3aMeHa NIepeMEHHO B OIpeAeIeHHOM WHTerpajge M (opmyina MHTETPUPOBAHUS IO
HepeMEeHHOI H[4acTsM B ompeneseHHOM wuHTerpane. Ilmomans ruiockoi ¢urypsl. IlpumeHenue
HHTETPHUPOBAHHE 10 |OTIPEAETICHHOTO MHTEerpaia Ul BBIYMCIEHUS IUIOIAAN TIJIOCKOH ¢urypsl. @opmyna
4acTsAM B OIPEIeNICHHOM |BBRIYUCICHHS oObeMa Tena BpamieHus. OmnpeAeNeHHbIM HHTerpai Uil HaXOXKICHHS
uHTerpane. IIpunoxeHus |IIMHbI CIPAMIISIEMON KPUBOIL.

OTIpE/IeIeHHBIX
HHTETPAJIOB K 3ajgadam
reOMETPUH U (PU3UKU

4 Pazgen 4. Ilu¢gdepennnaiibuble YypABHEHUS H PSIbI

41 |AuddepeHnuanbHbe OObikHOBEHHOe MU (depeHnnanbHoe  ypaBHEHHE. Ilopsimox  ypaBHEHHS.
ypaBHEHHs,  OCHOBHbIe|IHTerpanbHas kpusas. OOmiee pemenne (MHTErpai), YacTHOe peuienue. HawyanpHoe
noHsTus. 3agaya Komun |ycnosue, 3agada Komu.

4.2  |YpaBHeHUA HNepBOro|YpaBHEHUS C pa3AesIOIUMUCS NEPEMEHHBIMHU.
nopsiaxa: c
pa3aensoIUMUCs
NepPEMEHHBIMH.

4.3  |OpHOpoxaHBIE n|OnHopoaHble ypaBHeHMs. JInHelHble aud(depeHnnanbHbple YpaBHEHUS MEPBOTO
JIMHEIHbIE nopsgka. [Ipocreiimme nuddepeHmanpHple ypaBHEHHS U UX PELICHUE: yPaBHEHHMS
muddepeHnranbHbIe Knepo u Jlarpanxa.:
ypaBHeHHUs 1-To nopsiaka

4.4 Jluneiinbie VYpaBHenus: BwICIIMX 1OpsAKOB. [loHmwkeHue mnopsaka. JIMHEWHbIE ypaBHEHUS




14

muddepeHnranbHbIC
YpaBHEHHS BTOPOTO
MOpsIIKa C TIOCTOSIHHBIMH
K03 (hpULHEHTAMH.
CrpykTypa o0rrero
pELICHUsI  OJTHOPOJHOTO
ypaBHEHHSL.
XapaKkTepUCTUIECKOE
ypaBHeHHE. YacTHblE H
obmiee pereHne
HEOZHOPOIHOTO
YpaBHEHHS

BTOPOTO TIOpSAKA: TeopeMa O CTPYKType ux oomero pemeHus. JluHelHble
OJHOPOJHBIC ypPaBHEHHWS BTOPOTO MOPAAKA C IIOCTOSHHBIMHA KO3(pPHUINCHTAMHU.
XapakTepucTuueckoe ypaBHeHHe. JIMHelHHble HEOJHOPOAHBIE YPAaBHEHHUS BTOPOIO
MOPSIJIKA C MTOCTOSIHHBIMU KO3 () (pUIIMEHTaMH.

45

Yucnossle ;01158
OcHOBHBIE TTOHATHS.
CxXomuMOCTh psifila U ero
cymma.  HeoOxomumoe
YCJIOBHE CXOJMMOCTH.

Yucnossie pagsl. OcHoBHEIE TOHATHSA. CyMMa psina. OCHOBHEIE CBOWCTBA PSIOB.

4.6

IIpusnaku CpaBHEHHS
CXOJUMOCTH  YHUCJIOBBIX
psI0B c
I0JIOKUTEIIbHBIMU
YIICHAMH. IIpusHaku
cxoxumoctu Jlanambepa,
Komm

YucnoBele psizibl ¢ HEOTPULATENBHBIMH uleHamMH. Kputepuili cXOAMMOCTH TakKoro
psana. IlpusHak cpaBHenus psanoB. [lpusnak JlanamOepa. VHTerpanbHbI NpH3HAK
Kommn.

4.7

3HaKONEepEMEHHBIE PSIbI.
AOGcomroTHast U yCIIOBHAS
cxomuMocTs.  IIpm3Hak
JlelibHuIIa  CXOJUMOCTH
3HaKOYepeIyIoLIerocs
psna. CTemeHHBIE DPSIBL
Paguyc u HWHTEPBAI
CXOAUMOCTH.
Pasnoxenune
JIEMEHTAPHBIX (DYHKIHUH
B paael  Telnopa wu
MakJnopeHa.

3HakonepeMeHHBIe psAnpl. Teopema JleliOHmita. AOcomOTHasT W yCIOBHAs
cxomumoctu. CTemeHHOW psany W ero obmacte cxommMmocTd. Teopema Aobems.
WuTepBan cXoAUMOCTH CTETIEHHOTo psna. CBolicTBa CTENCHHBIX pANOB. PasmoskeHne
¢yakuun B creneHHsle psiapl. Pan Teinopa. Pag Maknopena. Pasnoxenue B psafg
OCHOBHBIX  2JJIeMeHTapHbIX  (yHkumit. [IpunoxeHHs  CTENEHHBIX PSAAOB K
MPUOIMKEHHBIM BBIYHCICHUSM.

0) 3aouHas Gopma

TCMBI

Pasnen/Tema
JUCHUITIINHBI

Kpatkoe conepxanue
JIEKIIMOHHOTO 3aHSITHSI

Pa3gen 1. JInneiinas aare6pa, aHAJIMTHYECKAs TeOMETPUSI H BEeKTOPHasi ajrebopa

1.8

DJIeMEeHTHI
anreOphl.
Jmaa
JIuneitnbie
Haj
CkaysipHOe
MIPOU3BEICHNE BEKTOPOB.
Yroa Mexy BEKTOpaMH.

BEKTOPHOU
Bexropsl.
BEKTOpA.
ornepanuu
BEKTOpaMH.

[TonsiTust cBsi3HOrO W CBOOOAHOTO BEKTOpPOB. PaBHble BekTOphl. KosummHeapHble
BeKkTOphl. JlnmuHa BekTopa. JIMHelHble onepanuu HaJ BEKTOpaMH: CIOXEHUE
BEKTOPOB, YMHOXKEHUE BeKTOpa Ha uucio. CoiicTBa onepauuil. IIpoeknus BexTopa
Ha ocbk. CkamsipHOe mpousBefeHue BEeKTOpoB. CBOIICTBA CKaISIPHOrO MPOU3BEACHUS.
Kocunyc yrina mexny Bekropamu. Hampasisomuye KOCUHYCBI.

1.9

JInHetHO 3aBUCHMEBIC H
JIMHEMHO  HE3aBHCUMBIC
CHCTEMBI BEKTOPOB.
[IpencraBnenue BekTOpa
B KOOpJHMHATHOH (opme.
JeiictBusi ¢ BeKTOpamu,
3aJaHHBIMU B
KOOpAMHATHOW (hopme

Jluneiinas KOMOWHAIUSA BEKTOPOB. JIMHEHHO 3aBUCHMBIE W JIMHEHHO HE3aBHCHMBIC
CHCTEMBI BEKTOpOB. basuc cuctemsl BekTOpoB. Pasnoikenme BekTopa mo 6aswucy,
KOOPAWHATHI BEKTOpa. EJWHCTBEHHOCTh paslIOKEHHS BeKTopa 1O Oasmcy.
OptoHopMupoBanHbiit  6aszuc i, j,K. JluHeliHble omepalMyd HaJg BEKTOpaMH B
KOOpAMHATaX.

111

HpHMaH Ha IIJIOCKOCTH.

Pasnmuuneie BUJIBI
YpaBHEHHUS MPpSIMOH
JIMHAU.  YTOIl ~ MEXAY

HopmanbsHoe ypaBHenue npsimoii. O01iee ypaBHEHUE NPsSMOK. Y paBHEHHE NPSIMOM Ha
IUIOCKOCTH, MPOXOASANICH dYepe3 3afaHHyl TOUYKY MEPHCHAMKYISAPHO 3aAaHHOMY
HarpaBlieHHl0. PaccTrosiHMe OT TOYKH /0 MPSAMOM Ha IUIOCKOCTH. YTON MEXIY
IpSMBIMH. Y CIOBHE NEPHCHIANKYJSIPHOCTH ABYX TNPSIMBIX Ha IUIOCKOCTH. YCIIOBHE
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TPSAMBIMH JVHUSIMH,
yCIIOBUS
napaiebHOCTH u
MepIeHANKYIIPHOCTH

npsamseix. PaccrosiHue or
TOYKH JI0 NIPSIMOM

MapajlyICIIbHOCTU JIBYX HPAMBIX Ha IJIOCKOCTH.

1.14

KpuBsle 2-ro mopsaka.
Dnyric, runepoona,
mapabosra.
Krnaccudukanus KpuBBIX
2-T0 TopsIKa

KpuBbie BTOpOTO mOpsaka. JJUTUIC, CBOMCTBAa Jiumica. [ wumepOoia, CBOWCTBa
runepOoinel.  [lapabona, cBoiicTBa mapa6oibl. Kraccupukaius KpPUBBIX BTOPOTO
nopsiaka. Tabmuma.

Pa3nen 2. Iluddepenunaibnoe ucuucieHue

Ionsarue
Cnoco0s1
¢GbyHKIAN.
DneMeHTapHbIe
GbyHKIMN.
YHUCJIOBOM
II0CTIeIOBATENbHOCTH

¢byHKINN.
3a1aHUA

IIpenen

Omnpeneneane u cnocoObl 3amanust GyHKIuH. O030p AMEeMEHTAPHBIX (QYHKIMA H UX
rpa¢pukoB. beckoHewnas uwucioBas mocienoBaTeNbHOCTE. CBOMCTBa UYMCIIOBOM
nocsieioBarensHocTy. [Ipeaen 4nciioBoil mocien0BaTeIbHOCTH.

2.2

IMpexen  ¢yHkuMM B
Touke. OIHOCTOPOHHHE
npenensl.  beckoHeuHO
Mallple ¥ OECKOHEYHO
Oonprme GhyHKIHH.
OCHOBHBIE TEOpEMBI O
npesenax.
3amMedaTenbHbIe
TIPEEIbI.
HemnpepsiBHOCTD
GbyHKIMN. Toukn
pa3pbiBa QYHKLIHUH U HX
KJaccuuKanus

Ipenen ¢pyukiuu. beckoHeyHO Manbie ¥ OCCKOHEYHO OOJbINNE BEIUYHMHBI [IepBhIi
3aMedarenbHbli  mpenen. CpaBHeHHWE OECKOHEYHO MallbiX. OJKBUBAJICHTHBIC
OeckoHeuHo Maible (GyHKUMM. Bropod 3ameuarenbHbldi  mpenen. [loHsTue
HerpepbIBHOCTH.  Touku  paspbiBa  pyHKkuuu.  OJHOCTOPOHHUE — TIPEIEIbI.
Knaccupukamuss Touek pas3ppiBa: TOYKH YCTPAaHHMOTO pa3pbiBa, TOYKH pa3phIBa
MIEPBOTrO POJIA, TOYKH pa3pbiBa BTOPOIO poja.

Pasnen 3. UnTerpajibHoe HCHHCIEHUE

ITepBooOpa3nas
GbyHKIHS "
HEOIpeieIeHHbI I
HHTErpal. CaoiicTBa
HEOTPEeICIICHHOTO
MHTETpaja

[TepBooOpasnast  yHKuHS. CaoiicTBa

HECONPEACICHHOTO NHTETpaJIa.

IlousTue HECONPEACICHHOTO HHTErpala.

Paznen 4. InddepennuaibHbie ypaBHEHUS] U PSIAbI

Huddepennmanbabie
YpaBHCHHS,  OCHOBHBIC
nouaTud. 3agaya Komm

Oo0pikHOBeHHOe  auddepeHnnansHoe ypaBHEHHE. [opsinox ~ ypaBHEHWUsI.
Wuterpanpras kpuBas. Obmiee pemeHune (MHTErpal), YacTHOE pemieHue. HawanpHoe
ycioBue, 3agaya Komu.

4.5

YuciioBble PSABL.
OCHOBHEIE TOHATHSL.
CXoIMMOCTh psifila U €ro
cymma.  Heobxomumoe
YCJIOBHE CXOAMMOCTH.

Uucnosslie psiabl. OcHoBHBIE MOHATHSL. CyMMa psiia. OCHOBHBIE CBOWCTBA PSJIOB.

4.6

IIpuznaku CpPaBHEHHMS
CXOUMOCTH  YHCJIOBBIX
psaoB c
TI0JIOKUTEIbHBIMHU
YJIEHAMH. IIpusnaku
cxoxumoctu JlanambGepa,
Kommu

UucnoBble psiabl ¢ HEOTpULATENbHbIMU 4ieHamu. Kpurepuil cXOIAMMOCTH Takoro
psana. IlpusHak cpaBHeHus psnoB. [IpusHak [lamambGepa. MHTerpampHbBIH TpH3HAK
Komm.

4.7

3HAaKONICPEMCHHBIC PSIBL.
AOCONIOTHAS M YCIIOBHAS
cxogumocts.  [IpusHax
JleiiOHMIIa CXOIUMOCTH
3HAaKOYEpeIyIONIerocs

psana. CTEmeHHbIE PSJIBI.
Paguyc u  wHTepBan

3HakonepeMeHHble  psiipl.  Teopema JleiOHuma. AOcoiOTHasT ¥ YCIIOBHAs
cxomumoctd. CTeneHHOH psii W ero obnacte cxoguMoctd. Teopema Abens.
WuTepBas cX0QUMOCTH CTENIEHHOTo psina. CBONUCTBA CTENEHHBIX PsiioB. Pasznoxenue
¢ynkuu B creneHubie psasl. Psag Teiinmopa. Psg Maxknopena. Pasnoxenwe B psin
OCHOBHBIX  3/IeMEHTapHbIX (yHKuui. [IpwrokeHnss CTENEHHBIX PsSIIOB K
MPUOTMKESHHBIM BEIIHCICHHSIM.
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CXOAUMOCTH.
Pasnoxenne
9JIEMEHTAPHBIX (DYHKIUH
B pagbel  Telnopa u
MaknopeHa.

B) OYHO-3a04Has (popma

TCMBI

Pasznen/rema
JUCLUATUINHBI

KpaTKOG COJACpIKaHUEC
JICKIIMOHHOI'O 3aHsATHA

Paspea 1. Jluneiinas aaredpa, aHAJTUTHYECKAs] TeOMeTPUsl U BEKTOpHAas ajaredpa

11

MaTtpuubl
HaJ HUMUA

W OlepaIiu

OCHOBHBIC BHIBI MATPHIl: NPSIMOYTOJbHAs, KBaJpaTHAas, AUArOHAIbHAs, CKaIApHasi,
eMHUYHAs, TpeyrojbHbele. Onepanuu HaJ MaTPUIAMU: CIOXEHHE, yMHOXXEHHE Ha
CKaJIsIp, YMHOKCHHE MaTPHIL, TPAHCIIOHNpOBaHUe MaTpuil. CBOWCTBA oneparui.

1.2

Onpenenureny.
Omnpenmenurenn  MaJbIX
TOPSAKOB. CaoiicTBa
OIpeeIIUTENEN.
MuHopsb1
anredpanveckKue
JIOTIOJTHEHHUS

Omnpenenurenu 2-ro u 3-ro mnopsaxos. [IpaBuna BoluncieHus. OmnpeneneHue
ompeznenurens N-ro mopsaka. OmnpenenuTeNs TPEyroabHOM MaTpHibl. MUHOpPH U
anreOpandyeckue NONOJHEHHs 3JEMEHTOB MaTpuibl. PasnojkeHue onpenenuTess Mo
BBIJICJICHHON CTPOKE (BBIACICHHOMY CTOJIOIY).

1.3

OOpatHast marpuua. Panr
MAaTpHLBI

Herwipoxnennas wMatpuria. OOpaTtHas Marpuma. Kpurtepuil  CyliecTBOBaHUS
oOpartHoi MaTpullsl. [locTpoeHre 0OpaTHOI MATPHUIIBI C TOMOIIBIO TPUCOCTUHCHHOM
MaTpuubl. Panr Matpuisl. Beluucienue panra MaTpuibl ¢ MOMOIIBIO 3JIEMEHTAPHBIX
npeoOpa30BaHUIl MATPHUITHL.

1.4

JIMHEHUHBIX
Meton

CucteMsl
YpaBHEHHI.
Kpawmepa

Cucremsl muHeHHBIX ypaBHeHUH (CJIY). OcHoBHBIe monsTHsA. Knaccnpukamus CIIY
o KoiuuecTBy pemeHuil. Teopema Kpamepa ans kBagpaTHON CHUCTEMBI JTUHEHHBIX
YpaBHEHMI.

1.6

CucremMa KOMIUIEKCHBIX
yucen. Anredpandeckast
¢dbopma 3aIuUCH.
JeucTBust HaJ
KOMIUJICKCHBIMH 4YUCJIaMHU
B anredpandecKom
¢dhopme 3anucu

I'eomeTpruyeckoe IpeAcTaBlICHNE KOMIUICKCHBIX uuced. KoMIuiekcHas IIOCKOCTb.
Tpuronomerpudeckass gopma 3amucH KOMIUIEKCHOTO 4nciia. Moxynb M apryMeHT
KOMIUIEKCHOTO 4YHCJIa. YMHOXXEHHE M JeJIeHHe KOMIUICKCHBIX dYHCel B
TPUTOHOMETPHUUECKOH (opme 3anucy. Bo3BeeHne KOMIUIEKCHOTO YUCia B CTENEHb C
IeJIOYHCIIEHHBIM IOKa3aTeneM — Gopmyna Myaspa. ©opMyia U3BJIeUeHUs KOPHSA N-
Oli CTEMEHH U3 KOMIUIEKCHOTO YUCIIA.

1.7

I'eomeTpuueckoe
Npe/ICTaBICHUE
KOMILUTEKCHBIX qrced.
Tpuronomerpuveckas
¢dopma 3aIKCH.
YMHOXKEHHE H JIeJICHUE
qrcesn B
TPUTOHOMETPHIECCKON
dhopme 3ammcu. Dopmyna
MyaBpa u  ¢opmyna
U3BJICUYCHUS KOpHA u3
KOMIUIEKCHOT'O YHCIIa

[ToHssTHsI CBA3HOTO W CBOOOJHOTO BEKTOpOB. PaBHbIe BekTOphl. KosnmnHeapHbie
BekTOpbl. JliimHa BekTopa. JIuHeliHble omnepanuM HaJ BEKTOPAMU: CIIOKEHUE
BEKTOPOB, YMHOXXEHHE BekTopa Ha uucio. CsoiictBa onepauuil. CkanspHoe
npousBeicHue BeKTopoB. CBoMcTBa ckansipHoro mnpousBeaeHus. Kocunyc yria
MeX1y BekTopamu. Hanpasistoniye KOCUHYCHI.

1.8

ONeMeHTHl  BEKTOPHOM
anreOpel. Bexropsr.
Jnuna BEKTOpA.
JInneiinplie onepauuu
Hal BEKTOpaMH.
CkamstpHoe

IIPOU3BEICHUE BEKTOPOB.
Yron Mexay BEKTOpaMH.

Jluneiinas KOMOWHAIUSA BEKTOPOB. JIMHEHHO 3aBUCHMBIE W JIMHEHHO HE3aBHCHMBIC
CHCTEMBI BEKTOpOB. basuc cuctemsl BekTOpoB. Pa3snoxkeHme BekTopa mo 0asucy,
KOOpJMHAThl BEKTOpa. EJMHCTBEHHOCTH pa3lIOKEHUs BeKTopa 1o Oasucy.
OpToHopMupoBanHblit  6asuc i, j,K. JluHeliHble omepalMud HaJ BEKTOpaMH B
KOOpJAMHATaxX.

1.9

JInHeiHO 3aBUCHMEBIE H
JIMHEHMHO  HE3aBHCUMBIC
CHCTEMBI BEKTOPOB.
IIpencraBnenue BekTOpa
B KOOpAWHATHOU (opme.

HopmanbsHoe ypaBHenue npsimoii. O01iee ypaBHeHHE PSIMON. YpaBHEHUE NPSMOI Ha
IUIOCKOCTH, MPOXOASANICH dYepe3 3afaHHyl TOUYKY MEPHCHAMKYISAPHO 3aAaHHOMY
HarpaBlieHH0. PaccTrosiHe OT TOYKHM /0 MPAMOW Ha IUIOCKOCTH. YTON MEXIY
HPSMBIMH. Y CIIOBHE NMEPHEHINKYJSIPHOCTH OBYX TNPSMBIX Ha IUIOCKOCTH. Y CIIOBHE
MApaJuICIIbHOCTHU IBYX NMPSMBIX Ha INIOCKOCTH.
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[elictBusi ¢ BeKTOpamu,
3aJaHHBIMH B
KOOpAMHATHOH (hopme

1.11 |IIpsiMasi Ha IUIOCKOCTH.|YpaBHEHHsI NPSMOM JUHUU. YpaBHEHUs INPSIMOW, NMPOXOJSINEH 4epe3 NBe JaHHBIC
Paznnunsie Buabl|Touku. OOmue ypaBHeHHs NpsiMoil. Ilepexon K KaHOHUYECKMM YpaBHEHUSIM. YTOJ
ypaBHEHHUS IpSMO¥ | Mexk Ay NpsIMO U IIocKOCThIO. [lepecedenue mpsiMoil ¢ IIOCKOCTBIO.

JUHUHM.  YTOI — MEXIY
TIPSMBIMH JIMHUSIMHY,
yCIIOBUS
MIapauIeIbHOCTH u
MEPHECHANKYIIPHOCTH
npsmeIX. PaccrosiHue ot
TOYKH JI0 NIPSIMOM

1.12 |IInmockocts. Pasnmmunsie|KpuBble BTOporo mopsiaka. OIUmHIC, cBoiicTBa »iumnca. ['umepOoma, cBOHCTBa
BUJIBI ypaBHeHu# [runepOoinsl.  [TapabGoma, cBoiicTBa mapabossl. Knaccudukanus KpuBBIX BTOPOTO
IJIOCKOCTH. YTOJ MEXIy|mopsiaka. Tabmuua.

IUIOCKOCTAMH. Y CIIOBUS
HapauienbHOCTH U
MePIEeHANKYIIPHOCTH
IJIOCKOCTEM

1.13 |IIpsimas JIMHUA B|YpaBHEHUS NPSAMON JIMHUU. YPaBHEHUS INPSAMOi, NMPOXONAILIEH depe3 JIBE NaHHbIE
NIPOCTPAHCTBE tTouk. OOIMe ypaBHeHHs1 mMpsMoii. [lepexon y KaHOHMYECKMM YpaBHEHUSIM. YTOJ

MEXKAY IpsMOH ¥ IIIOCKOCThIO. Ilepecedenne npsiMoi ¢ IIIOCKOCTBIO.

1.14 |KpuBsle 2-ro mnopsaka. KpuBple BTOporo mopsiaka. OIUIMIC, CBoiicTBa »iummrca. ['umepOoma, cBOHCTBa
Onwtc, runep6Oomna,|runepbonsl. Ilapabomna, cBoiictBa mapabonbl. Kiaccupukanus KpHBBIX BTOPOTO
napabona. nopsaka. Tabnuna. [TorsTHe 0 MOBEPXHOCTAX 2-TO MOpPsIIKA.

Krnaccudukanus KpuBBIX
2-T0 mopsIKa

2 Pazpnen 2. IudpdepenunanbHoe HcUHCIeHUE

2.1  |[lonsarue ¢ysakmuu. |OnpeneneHne U crocoOb! 3ananns GyHkmu. O030p dIEeMEHTapHBIX QYHKIHUH U UX
Crioco0bI 3amanus|rpadukoB. beckoHeyHas dYwMCIIOBas IMOCICIOBATEIbHOCTE. CBOWCTBA YHCIIOBOU
GbyHKIMN. nocienoBatenbHoCTH. [Ipenen 4ncnoBoi mocinea0BaTeNbHOCTH.

OneMeHTapHbIE
GbyHKIMN. Ipenen
YHUCIIOBOM
II0CTIeIOBATENbHOCTH

2.2 |llpemen  ¢ynknum  B|[Ipemen ¢yHkumu. beckoHeyHo wmainble W OECKOHEYHO OOJIBLIME BEIUYMHBI.
touke. OpnHocTopoHHHe|CBoiicTBa. I[lepBEIii 3aMedarenbHbId mpenen. CpaBHEHHE OCCKOHEYHO MaJbIX.
npenensl.  beckoHeuHo|OKBHBaNEeHTHBIE OSCKOHEYHO Majble (YHKIHMH. BTOpoil 3aMedaTenbHBIH Ipered.
Mansle u  OeckoHeuHo|[lonsTne HenpepsiBHOcTH. CBOiicTBa HempepbIBHBIX (QyHKIMH. Touku paspbiBa
GoupIvie ¢ynkuuy. |pyaknun.  OpHocTOpoHHME mnpenensl. Kiaccudukamus Todek paspbiBa: TOUYKH
OCHOBHBIE TEOPEMBI O|YCTPAaHHMMOTI'O pa3pblBa, TOUKU pa3pbIBa MEPBOr0O poja, TOUKU pa3pbiBa BTOPOTO poja.
npejenax.
3amMeuaTebHbIE
MIpEIeIbL.

HemnpepeiBHOCTD
¢byHKINN. Touxu
paspeiBa QYHKIIMH U HX
KJaccHUKAIUs

2.3 Omnpenenenune [TpousBonHas GpyHKIMH B TOUKe. ['eoMeTpHUIECKUIT CMBICI ITPOU3BOHON. Y paBHEHHE
IIPOU3BOHOM. KacaTeIbHOM M HOpMalnM K KpuBoM B Touke. IIpowsBojgHas ¢ TOuku 3peHUs
I'eomerpuueckuii nlmexannku.  Jnddepenuupyemocts  ¢ynknun.  AuddepeHuman  GyHKImU.
MexaHndeckuii  cMbicia|JuddepeHunpoBanue cyMMbl, MPOM3BEACHUS M YaCTHOTO. [IpOM3BOAHBIE OCHOBHBIX
npousBosHOK. IlpaBuna|anemenrtapubix (GyHkumid. Juddepenunposanue crnoxHoi QpyHkuuu. [IponsBoaHbie
muddepeHIMpoBanus.  |BBICHIMX NOPSIAKOB. PackpbiTne HeonpeneneHHocTe (npasmino Jlonurans).
Juddepennnan
¢byakuu.  [IpuMeneHnue
muddepeHnmrana B
TIPUOITMKEHHBIX
BBIYHCIICHUSX.

IIpousBoHbie u

i depeHnmanst
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BBICIIUX MOPSATKOB

24  |UccnenoBanme ¢yakmmu|lMccrnenoBanne (GyHKIWN OJHOW mepeMeHHOW. [Ipm3Haku Bo3pacTaHWs W yOBIBaHUS

c MOMOIIEI0 | hyHKIMK. DKeTpeMyM QyHKInu. Heobxommmoe yciaoBue skcTpeMyMa. JlocTaTodHbIe
MIPOU3BOJIHBIX. YCIOBUSI MakcuMyMmMa M MHHUMyMa. lccnenoBaHue (yHKIMH Ha MakCUMyM H
Kputuueckue TOUYKU.[MUHMMYM ITIpU MOMOIIY BTOpPOH Mpou3BoaHOW. HampaBneHue BBIMYKIOCTH U TOYKH
VYcnoBust Bo3pactanus u|mepern6a.  AcuMmnToThl  Tpaduka  (QYHKIMM:  BEpTUKAJbHbIE, HAKJIOHHEIE,
yObIBaHUSA ¢yHKIMH. [ropu3oHTaIbHBIE. CxeMa nmocTpoeHus rpaduka GpyHKInH.
OkcTpeMyM  QyHKUIUWH.
Brinyknocts u
BOTHYTOCTh rpadpuka
¢GbyHKINN. Toukn
mepernba.  ACHMITOTHI
rpaduka QYHKIIUI

3 Paspnen 3. UHTerpajibHoe HCUUCICHUE

3.1 |llepBooOpa3Has ITepBooOpasnast ¢ynkuus. Ilomsatme HeompeneneHHoro wuHTerpana. CoiicTBa
GbyHKIMIA Y|HEOTIpEIeICHHOT O HHTErpaa.

HEOIpeIeICHHbIN
HHTErpal. CsaoiicTBa
HEOIIPEeIeICHHOTO
HHTErpana

3.2  |Uarerpansl oT ocHOBHBIX | Tabnuia OCHOBHBIX MHTETpajioB. [IpuMepbl HEMOCPEACTBEHHOIO WHTETPHPOBAHUSI.
aneMeHTapHbIX QyHkuuil. | BBenenue nepemeHHoit nox 3Hak quddepenimana.
Meron
HETIOCPEICTBEHHOTO
HMHTETPUPOBAHUS

3.3 |Meton 3aMeHbI|3aMeHa  IIEPEMEHHOW  MHTErpupoBaHWsA.  VIHTerpupoBaHWe IO  YacTiAM.
nepeMeHHOH U ¢opmyna|lHTerpupoBanue ApoOHO-pAMOHANBHBIX (YHKIMHA. MHTerpupoBaHUe MPOCTEHIINX
HUHTETPUPOBaHUS IO |palMOHaNbHEIX  IpoOeil. Pa3noskeHne mNpaBMIIBHOH pannoHaIBHON JpoOM Ha
YACTSIM. npocredmue. Metox — HeompeaeneHHBIX ko3¢ ¢uunmenros.  HMHrerpmpoBaHue
WnTerpupoBanue MPaBUJIBHBIX palMOHAJBHBIX JpoOeil. VHTerpupoBaHHE TPUTOHOMETPUYECKHUX
paIMoHaNbHBIX Apo0eil U|BhIpaxeHuil.

TPUTOHOMETPHUIECKHUX
GyHKIMH.

34 OmnpeneneHHbIi [lTonsTue omnpeaeneHHoro wuHTerpaiga. ['eoMeTpUYECKHl CMBICI OIpPEACIIEHHOIO
HMHTETpal. CgroiicTBa|unTerpaina. [Inomans kpuBoIHHENHHON Tpanenuy. [Ipenen BepXHUX U HIKHHUX CYMM.
OIPE/ICIIEHHOT O OcHOBHBIE CBOMCTBa onpeieieHHoro narerpana. ®opmyna HetoroHa-JIeioHma.
HHTETpaa.
l'eomerpuueckuil cMbICHI
OTIPENIETICHHOTO
MHTETpaja

3.5 |Meron 3aMeHbl|3aMeHa NepeMEHHOM B OIpEAEIeHHOM WHTerpajge M (opmyra MHTETPUPOBAHUS IO
NepeMEeHHOI H[4acTsM B ompeneiseHHOM wuHTerpane. Ilmomans ruiockoit ¢urypsl. IlpumeHenue
HUHTETpUPOBaHUE TI0|OTIpE/IeTIEHHOT0 MHTErpaia JUIsi BBIYUCICHHS IUIOMaI Iockoi (urypsl. dopmyna
4acTsAM B OIPEIeNICHHOM |BRIYUCICHHS oObeMa Tena BpamieHus. OmnpeAeNeHHbIM HHTeTrpai Uil HaXOKICHHS
uHTerpane. IIpuinoxeHus | IIMHbI CIPAMIISIEMON KPUBOIL.

OTIpE/IeIeHHBIX
HHTETPAJIOB K 3agadam
TeOMETPHUH U PU3UKI

4 Pa3nen 4. IludgpepeHunaibHble YpPABHEHUS M PSIAbI

4.1 HuddepernnansHere Oo6rpikHOBeHHOE  muddepernnansHOe YpaBHEHHE. ITopsimox YpaBHEHUSI.
ypaBHEHHs,  OCHOBHbIe|MIHTerpanbHas kpusas. OOmiee pemenne (MHTErpai), YacTHOe peuienue. HaganpHoe
noHsTus. 3agaya Komn |ycnosue, 3agada Komu.

4.2  |YpaBHeHHA HNepBOro|YpaBHEHUS C pa3AesIOIUMUCS NEPEMEHHBIMHU.
nopsiaxa: c
Ppa3aensoIUMUCs
MEePEMEHHBIMH.

4.3  |OpHOpoxaHBIE n|OnHopoaHble ypaBHeHMs. JIuHelHble aud(depeHnnanbHble YpaBHEHUS MEPBOTO
JIMHEHHBIE HOpSAKA.
muddepeHnranbHbIe
ypaBHeHHUs 1-To nopsiaka

4.4 Jluneiinbie VYpaBHenus: BwicUX mOpsAKOB. [loHmwkeHue mnopsaka. JluHeWHble ypaBHEHUS

b depeHraIbHbIe

BTOPOTO TIOpSAJKA: TeOpeMa O CTPYKType uX obmero pemenus. JlnHelHbIe




19

YpaBHEHUS BTOPOTO
MOPSIIKa C TIOCTOSTHHBIMH
K03 (hpULIHEHTAMH.
CrpykTypa o0rrero
pELICHUsI  OJTHOPOJHOTO
ypaBHEHHS.
XapaKTepUCTUYECKOE
ypaBHeHHE. YacTHblE H
oOmee pereHne
HEOJZHOPOIHOTO
YpaBHEHHS

OJHOPOJHBIC ypPAaBHEHHWS BTOPOTO MOPAAKA C IIOCTOSHHBIMHU KO3 QPHUINCHTAMHU.
XapakrepucTuyeckoe ypaBHeHUE. JIMHEHHblE HEOTHOPOAHBIE YpPAaBHEHUS BTOPOIO
MOPSIJIKA C MTOCTOSIHHBIMU KO3 () (pUIIMEHTaMH.

45

Yucnossle ;01158
OCHOBHEIE ITOHSTHS.
CxommMOoCTh psiia U €ro
cymma.  HeoOxomumoe
YCIOBHE CXOJUMOCTH.

Yucnossie pagsl. OcHoBHEIE TOHATHSA. CyMMa psina. OCHOBHEIE CBOWCTBA PSIOB.

4.6

ITpusnaku CpaBHEHHS
CXOJUMOCTH  YHUCJIOBBIX
psI0B c
I0JIOKUTEIIbHBIMU
YJICHAMU. IIpusHaku
cxoxumoctu Jlanambepa,
Komm

Yucnoselie pAAbl ¢ HEOTPHUUATCIbHBIMHU YWICHAMU. KpHTepI/Iﬁ CXOJUMOCTHU TaKOIo

pana.

IIpu3nak cpaBHEHUS PSALOB.

[puznax Janamb6epa. MnTerpansblii npusnak Komm.

4.7

3HaKONEpEMEHHBIE PSIbI.
AOGcomroTHast U yCIIOBHAs
cxomuMocTs.  lIpm3Hak
JleiiOHMIIa  CXOIUMOCTH
3HaKOYepeIyIoLIerocs
psana. CTemeHHBIE DPSIBL.
Paauyc u WHTEPBAI
CXOAUMOCTH.
Pasnoxenne
AJIEMEHTAPHBIX (DYHKLU
B paabl  Telnopa wu
MakJsopeHa.

3HaKOHep€MeHHHe

(hyHKIMH.

PpSIBL
cxomuMocTd. CTETIeHHOW P W ero o0nacTb cXoguMocTH. VHTepBan CXOOUMOCTH
cTeneHHoro psifna. CBOWCTBA CTENEHHBIX psAloB. PasnoxeHue GyHKIMN B CTEIICHHBIC
psansl. Psan Teiinopa. Psa Maknopena. Pa3noxeHue B psili OCHOBHBIX 3JIEMEHTapHBIX

Teopema JleiiOHmma. AOcomoTHas W yCIOBHas

5.3.

3aHATUA CEMHHAPCKOro Tuia

5.3.1. IlpakTuyeckue 3aHATHSA

a) ouHas hopma

Pasgen/Tema
JIUCLIUTLINHBI

HaumenoBanue u o0bemM
MPaKTUYECKOTO 3aHATHS,
qaca(oB)

Kpamoe COZACPIKAaHUC
IMPAKTHUYCCKOT'0O 3aHATUA

Pa3gen 1. JInneiinas aare6pa, aHAJIMTHYECKAs TeOMeTPUSI U BEKTOPHasi ajrebpa

11

MaTtpuiibt
HaJ HUMH

u oIrepanuu

Matpuupl, 2

Marpuupsl, BUAbl MaTpHL, ONEpalUy HaJ MATPULAMH U HX
cBolicTBa. [Ipumepsl.

1.2

Onpenenureny.
Onpenenutend  MaJbIX
MOPSAKOB. CaoiicTBa
OfpeieNIuTeNeH.
MuHnopsl
anredpanvecKue
JIOTIOJTHCHUS

Omnpenenureny, 2

Brruucnenue omnpenenuTenei MabIX MOPSIIKOB.
Briuncnenne 4uCIOBBIX ONpENETUTENeH pa3iioKeHHEM 110
cTpoke (cTonoIy).

1.3

Oo0parnas matpuria. Panr
MaTPHUIIBI

OOpatHasi MaTpuLa, paHr
MaTpHLbI, 2

Haxomueﬂne 06paTHOI>i MaTpulbl C IIOMOIIBIO
HpHCOGﬂI/IHeHHOﬁ MaTpulbl. Brruucienue paHra MaTpuisbl €
TMOMOIIBIO 3JICMCHTAPHBIX HpeOGpa?)OBaHHﬁ. HpI/IMepLI.

1.4

JIMHEHHBIX
MeTton,

Cucremsl
YpaBHEHHH.

Merton Kpamepa
pewenus CJIY, 2

Pewmenne CJIY metonom Kpamepa. [Ipumepsr.
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Kpamepa

1.5

Meron I'aycca pemienus
CIIy. Kpurepwuii
COBMECTHOCTH
MIPOU3BOJIBHON CHUCTEMBI
JIMHEHHBIX YPAaBHCHUIL

Meron T'aycca pemeHus
Cl1y, 2

Pemenne CJIY wmeromom [Iaycca. Pazmmunoe

pemennii CJIY. IIpumepsr.

Yuciao

1.6

CucremMa KOMIUIEKCHBIX
yucen. AjreOpanueckas
¢dbopma 3aIUCH.
JewcTBus HaJI
KOMIUIEKCHBIMH YHCIIAMH
B anreOpandeckoit
(dopme 3ammcu

AnreOpanyeckas (opma
3aUCH  KOMIUICKCHOTO
yucnia, 2

BbrurcieHus ¢ KOMIUIEKCHBIMU YHCIIAMH B alire0pandecKoi
dbopme 3amucH.

1.7

I'eomerpuueckoe
IIpeCTaBICHUE
KOMILTEKCHBIX 4ucel.
Tpuronomerpuueckas
¢dbopma 3aIUCH.
YMHOXXEHHE U [IEeJICHUE
qrcen B
TPUTOHOMETPUUECKOU
¢dopme 3amucu. Gopmyna
MyaBpa u ¢dopmyna
U3BICUEHUs] KODHSA W3
KOMILIEKCHOTO YHCIIa

Tpuronomerpuueckas
¢dopma 3aImmcu
KOMIUIEKCHOTO YHuCIIa, 2

Beruncnenus c KOMIUTEKCHBIMHA
TPUTOHOMETPUUECKOH (hopMe 3amHCH.

YHCIIaMHA B

1.8

DOnNeMEHTBl  BEKTOPHOM
anreOphl. Bekropsl.
Jnuna BEKTOpa.
JIuneiinsle omnepanuu
Haj BEKTOpaMH.
CkansipHoe

IIPOU3BE/ICHUE BEKTOPOB.
Yroa Meky BEKTOpaMH.

BexropHas anrebOpa, 2

O06o0menne cBeAeHHMH O BEKTOpaX, M3BECTHBIX U3
HIKOJABHOTO Kypca reoMeTpuu. JleiicTBHS Haa BEKTOpaMH.
CkaspHOe ITPOM3BEICHUE BEKTOPOB, (GopMyna yriia MexIy
BekTopamiu. IIpumepsl.

1.9

JInHEeHO 3aBUCHMEBIC U
JIMHEMHO  HE3aBUCHUMBbIC
CHCTEMBI BEKTOPOB.
[IpencraBnenue BekTOpa
B KOOpJAWHATHOW (hopme.
JeiicTBust ¢ BEKTOpamu,
3aJITaHHBIMU B
KOOpAWHATHOH (hopMme

N-MepHBIN BeKTOp, Oa3uc
CHCTEMBI BEKTOPOB,
KOOPAUHATBI BEKTOPOB, 2

[ToHATHS NTMHEHHOW KOMOWHAIIMY, TUHEHHON 3aBUCUMOCTH U
HE3aBUCUMOCTH BEKTOPOB. BBIYMCIEHUS C BEKTOpaMH B
KOOpAWHATHOH (hopMe.

1.10

BexropHoe
MIPOU3BEICHUE BEKTOPOB
u ero CBOMCTBA.
CmenranHoe
MIPOU3BECHUE BEKTOPOB
H €TI0 CBOMCTBA

BekTopHoe u cMenianHoe
TIPOU3BE/ICHUS] BEKTOPOB,
2

Bbruncrnenne BEKTOPHOTO M CMEIIAHHOTO INPOU3BEIECHUN
BEKTOPOB, IIPUMEPHI.

1.11

IIpsiMass Ha IUIOCKOCTH.
Paznuynsie BUJIbI
ypaBHEHUS TPSIMOM
JUHUU. YTOJl  MEXIy
MPSIMBIMU JTUHUSIMH,
YCIIOBUS
napajuieIbHOCTH u
NEPIEHIUKYISIPHOCTH
npsiMeiX. Paccrositnue ot
TOYKH JI0 IPSIMOU

[Ipsimas Ha mIockocTH, 2

PaznmmaHble  cOcOOBI 3aJaHMsA TPSIMOM JMHWM, YCIOBHUS
HNapaeIbHOCTH M MEPHEeHAUKYISIPHOCTH MPSAMBIX JIMHHUH.
Tunossle 3a1a4H.

1.12

Ilmockocts. Paznmuunbie
BUJIBI YpaBHEHHM
IJIOCKOCTH. YTOJI MEXIY
IUTOCKOCTSIMH. Y CIIOBUS
napajuieIbHOCTH u

ITinockocTs, 2

Pazmuunple  BHABI
NapauIeIbHOCTH U
TwumnoBsic 3a7a4n.

YpaBHEHHHA  TUIOCKOCTH,  YCJIOBHUS
MIEPIICHANKYIIIPHOCTH  TIJIOCKOCTEH.
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MEPHECHANKYIPHOCTH
INIOCKOCTEMN
1.13 |IIpsimas JVHUSA B|[Ipsimas JIUHHA B |CnocoOsI 3amaHus MPSMOH B MPOCTPAHCTBE, PACIIONIOKEHHE
IIPOCTPAHCTBE MIPOCTPAHCTBE, 2 JIByX MpsMBIX B IPOCTPAHCTBE, B3aUMHOE pPAacIOJIOKEHHE
IpsIMOM U IJIOCKOCTH B IPOCTpAaHCTBE. THIOBBIE 3a8a4H.
1.14 |KpuBsie 2-ro mnopsnka. Kpusble 2-ro nopsiaka, 2 [JIuHUS 2-r0 MOpsIKa: SJUTUIC U €r0 OCHOBHBIE CBOMCTBA,
Omunc, rurnep6ona, runepbosla M ee OCHOBHBIE CBOWCTBa, Iapaboia u ee
nmapabona. OCHOBHBIE cBoicTBa. [Ipumepsl.
Krnaccudukarms KpuBbIX
2-T0 TopsIKa
2 Pa3nen 2. IluddepenunaibHoe ucuucieHue
2.1  |[lonsarue ¢yaxmun. | OyHKINH, 2 OYHKIINN, OCHOBHBIE CBOIicTBa (YHKIMH B 3aJadax.
Cnoco0s1 3aJaHus ITocnenoBarensHOCTH, TMpUMEPHI.  [Ipenensl  YHCIOBBIX
¢byHKIMN. MOCJIEI0BATENLHOCTEH, IPUMEPBI.
DneMeHTapHbIe
¢GbyHKIAN. Mpenen
YHUCJIOBOM
II0CTIeI0BATENbHOCTH
2.2 |llpemen  ¢ynxmun  B|IIpenen ¢ynkuyy, |Beraucnenue npenenoB GpyHKUMH. 3aMedaTeIbHbIC NPEIEIbL.
Touke. OAHOCTOpPOHHUE|HENpepbIBHBIE (yHKUIUH, |Pa3pbiBHBIC ¢byHKIMY, HpEebl. Hcnonp3oBanue
npeaensl.  beckoHedHo|2 9KBUBAJICHTHBIX (DYHKIMI IPU BHIYUCICHUH ITPEAEIIOB.
Mallple M OECKOHEYHO
OoupIue GyHKIHUH.
OCHOBHBIE TEOPEMBI O
npezenax.
3amMedaTebHbIe
TIPEAEIbL.
HemnpepsiBHOCTH
¢GbyHKIHN. Touku
paspbiBa (QYHKIUH U UX
KJaccupuKanus
2.3 Omnpenernenune IIpousBonHas U |BpraucieHne npou3BOIHON (YHKIMHM, OCHOBHBIE IpaBHIA
TIPOU3BOTHOM. nuddepermnman nuddepeHIpoBaHus. BeraucneHne Nponu3BOIHON CIOXKHOM
I'eomerprueckmii u|byHKIMH, 2 ¢byHKIHN, JorapupmMuIecKoe i depeHInpoBanme.
MEXaHMYECKUN  CMBICH IMpumepsr.  Haxoxaenune — aubddepennuana  QyHKIHH.
npou3BogHo#. IlpaBuna ITpumepsr. [Ipumenenue auddepenpana.
muddepeHInpoBaHHS.
Huddepennnan
¢ynkmun.  [Ipumenenne
muddepernuana B
MIPUOIMKEHHBIX
BBIYHMCIICHHSX.
IIpousBonHble 31
nuddepeHIranbl
BBICIITNX TIOPSIKOB
24 UccrnenoBanne ¢ynkuuu|lccnenosanne ¢ynkunu ([Iman wnccmenoBanus ¢yskmuu. [Ipumep wuccnenoBaHus
c TIOMOLLBIO |1 [IOCTPOCHHUE ee |hyHKOMH M MOCTpOoeHHs ee rpaduka.
IIPOU3BOJHBIX. rpaduka, 2
Kpurnueckue TOUKU.
VYcnoBust Bo3pacTaHus U
yOBIBaHMS GbyHKIHN.
OkctpeMyM  QyHKUIMH.
BrimyknocTts u
BOTHYTOCTb rpaduka
GbyHKITHY. Toukn
nepernba.  ACHUMITOTHI
rpaduka yHKIHN
3 Paznes 3. UHTerpajbHoe HCUHCIeHHE
3.1 ITepBooOpaznHas Heomnpenenennsiii Heomnpenenennsii uHTETpan u ero cpoiictBa. [lpaBuia
byHKIUSA H|uHTEeTpal, 2 nHTerpupoBanus. [lepsoobOpasnas ¢pyHkius. [Ipumepsl.
HEOIIpeIeICHHBIN

HWHTETpal. CBoiicTBa
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HEOIPEJEIIEHHOTO
HHTErpana

3.2 Wurerpans! o ocHOBHBIX |HeonpeneneHublit Tabnmunple wHTerpansl. HaxoxaeHne HeompeneneHHbIX
9JIEMEHTApHBIX (QyHKUMIL. [MHTErpal, UHTErpajigoB HETIOCPEJICTBEHHBIM HHTETPUPOBAaHUEM.
Merton HEIOCPECTBEHHOE [Monsenenue nox 3Hak nuddepenimana.

HETNOCPEJCTBEHHOT0 HHTETpUpoBaHue, 4
HHTETPUPOBAHMUS

3.3 |Meron 3aMeHsb! | HeonpeneneHHslit HaxoxxneHue  HeoNpeAeleHHOro  MHTErpaga  MeTOAOM
NIepeMEeHHOM 1 (opMyJa|uHTErpai, 3aMeHa (3aMeHbl IePEeMEHHON MHTerpupoBaHus, npumepsl. Popmyna
HHTETPUPOBAHUS IO |TIEpEMEHHON HHTETPUPOBAHMA IO 4YacTsAM, mnpumepsl. MHTerpupoBaHne
4acTAM. HMHTETPUPOBAHUS M |IPOCTEUIINX paloOHAIBHBIX Ipo0et, (hopMyIIBI.
WHnTerpupoBanue ¢bopmymna PasnmoxxeHne pampoHampHOH OpoOM Ha  IpOCTEHIIHe.
panMoHaIBHBIX ApOOEH M|MHTETPUPOBAHMA no |[Ipumepsl HaXOXIOEHHS HMHTErPAloB OT PalHOHAIBHBIX
TPUTOHOMETPUYECKUX  [dacTsm, 4 npo6eii. THTerpupoBaHue HEKOTOPBIX TPUTOHOMETPHUECKHUX
(GyHKIHH. (GYHKIWH, TPUMEPEHL.

3.4 OmnpeneneHHblit OmnpeneneHHblit Brruncrienne  ompemeneHHOTO — HWHTerpaia, — Qgopmyna
HMHTETrpal. CaoiicTBa|uHTerpan, 2 Heprorona-JleiiOuuma, npumepsl. BelunciieHue 1uiomaau
OIIPEEIIEHHOTO KPUBOJIMHEHHOM TpaleLHH.

HHTEerpana.
I'eomeTpuueckuii cMmbIc
OTPENIEIIEHHOT 0
HHTErpana

3.5 Meron 3aMeHs! |OnpeeNIeHHbIH Meto/ 3aMeHBl IEPEMEHHON B ONPEACICHHOM HMHTErpaje U
MepEMEHHON U|MHTETpaN, NPWIOKEHUs, |GpopMyna  HMHTETPUPOBAHMA IO  YacTsIM, IPHUMEPHI.
HHTETPUPOBaHHE no|4 Haxoxnenne mromany Iuiockod ¢urypel. Haxosknenue
4acTsAM B ONpPEICICHHOM o0bemMa Tena BpaIleHWs W UTHHBI CHPAMIIICMOH KpPHUBOIL.
uHTerpane. IlpunoxxeHus Jpyrue npuioKeHus.

ONpPENEIEHHBIX
HHTETPaJOB K 3a7adam
reoMeTpuH U Gu3uKu

4 Pa3nen 3. IuddepeHunaibuble YpaBHEHHs M PSAbI

41 JuddepenunanbHble HuddepennnansHsie ITpumepsr nuddepeHManbHBIX ypaBHEeHUH. MHTErpassHbIe
YpaBHEHHS, OCHOBHBIE|ypaBHEHUS, 2 KpHBBIE.
noHatus. 3anaga Komu

4.2 VYpaBHeHUs nepsoro|lY c¢ paspenstomumucs |IIpumepel  perieHuss ypaBHEHHH C  Pas3AeiAIOLUMUCS
ropsiaKa: C|mepeMeHHbIMH, 2 MePEeMEHHBIMH.

Ppa3aeNAIOIMUMUCS
MEPEMEHHBIMH.

4.3 OpnHopoHble u|OgHoponusie Y  1-ro [IIpumepsl pemenuss opHopoaHbsix Y 1-ro mnopsiika.
JIMHENHbIE nopsuka, 4 Jluneitnsie 1Y nepBoro nopsaka.

i depeHnnanbHbIe
ypaBHeHus 1-ro nopsjka

4.4 JIuneitnbie Jluneituele Y  2-ro |PemieHue  JMHEHHOrO0  OAHOPOJHOIO  ypaBHEHUA  C
i depeHnnanbHbIe nopsaka, 4 HMOCTOSIHHBIMU K03(pUINEHTaMH. CocraBnenue
ypaBHEHHUS BTOpOTO XapaKTepUCTUUECKOro  ypaBHeHus.  OOmee  perieHue
MOpSAKA C TOCTOSHHBIMHU ypaBHeHHs, GopMyIsl. Pemenne TMHEHHOTO HEOJHOPOIHOTO
KO3 pHUIHEHTaMH. YpaBHEHHs C TOCTOSHHBIMH Kod(p¢unuentamu. Merton
CrpykTypa o0rrero BapHalMy TOCTOAHHBIX. OOmee pelmreHne JUHEHHOTrO
peleHrs  OJIHOPOJIHOTO HeogHopoaHoro J1Y.

YpaBHEHHUS.
XapaKkTepucTUIECKOe
ypaBHeHHEe. YacTHble U
obmiee pelieHne
HEOJHOPOJHOTO
ypaBHEHHUS

45  |Yucnossle psaasl. |Yucnossle psiael, 2 ITpumeps!l yncaoBEIX psinoB. CxoaduMecs U pacxoisIiuecs
OcHOBHbIE MOHATUSL. yucioBble psiibl. HeoOXonuMBbI TNpH3HAK CXOJMMOCTH.
CXoIMMOCTh psila U €ro l"apmonnueckuit psia.
cymma.  HeobGxomumoe

YCJIOBHEC CXOOAUMOCTH.
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4.6 IIpuznaku cpaBHeHUs UnciioBbIE psansl, ([IpuMepsl psAIOB C MONOXKUTEIHLHBIMU 4ieHaMu. [IpenenbHbIN
CXOIUMOCTH  YHCJIOBBIX |[I[PU3HAKH CXOJUMOCTH, 2 |OpU3HAK  cxoguMocTH, mnpm3Hak [JlamambGepa, Komm
pAIoB c HccnenoBanue psoB Ha CXOJUMOCTb.

TIOJI0)KUTEITBHBIMHU
YJICHAMH. [Mpu3naku
cxomumoctu Jlanambepa,
Kot

4.7  |3HakomnepeMeHHbIE psAbL |[3HaKonepeMeHHble psibl. ([IpuMepsl 3HaKonepeMeHHBIX psinoB. [Ipu3Haku CXOAMMOCTH
AbcomroTHast 1 ycnoBHast|CTenieHHble  psiibl.  Psi [3HaKomepeMeHHBIX psiioB. HaxokaeHue Ccymmbl psiia Y
cxogumocts.  [Ipms3nak|Teinopa, 4 HCCIIEIOBaHUE HA CXOAMMOCTb. [IpuMepbl CTENEHHBIX PSIOB
JleiiOHMIIa CXOOUMOCTH Haxoxnenne 00nacTé CXOAWMOCTH  CTENEHHOTO — psAna
3HAKOUYEPEYIOIIETOCs Pasnmoxenne ¢ynkumii B psagel Teitmopa m Maxknopena
psina. CTeneHHbIE PSIbL. [Tpumepsr.

Pamuyc u  uHTepBan
CXOIUMOCTH.
Pasnoxenune
AJIEMEHTAPHBIX (YHKLUH
B papel  Telinopa u
MaknopeHna
Bcero: 72
0) 3aounas popma
Ne Paznen/rema HaumenoBanue u 00beM Kpatkoe conepkanue

TEMBI JIUCUUATUINHBI MPAKTUYECKOTO 3aHATHSA, MPAKTUYECKOTO 3aHATUS

gaca(oB)

1 Paspean 1. Jluneiinas aaredpa, aHATUTUYECKAsi TeOMeTPUsl U BEKTOPHAas ajiredpa

1.1 Matpunel u  onepauuu | Matpuiibl, 1 Martpuupl, BuAbl MaTpHUll, ONEpaluuyd HaJ MaTpULAMU U HX
HAJl HUMU cBoiictBa. [Ipumepsl.

1.2 Omnpenenureny. Omnpenenureny, 1 Brruncnenne ompenenuTeneit MaJbIX MOPSIIKOB.
Omnpepenurenu  MajbIX BblunciieHue 4HUCIIOBBIX ONPEINENUTENECH PA3JI0KEHUEM I10
MTOPSIKOB. CaoiicTBa cTpoke (CToNOILy).

OIpeieNIuTeNeN.
MuHopbt u
anreOpanveckue
JIOTIOJIHEHUSI

13 Ooparnas marpuna. Panr|O6parnas marpuna, panr |Haxoxnenue oOparHOU MaTpHLbI c TIOMOLBIO

MaTpHIBI MaTpHuisl, 1 MPUCOETMHEHHOM MaTpHIbl. Brruncinenne panra MaTpuisl ¢
TIOMOIIBIO 3JIEMEHTApHBIX peoOpa3oBanuii. [Ipumepsl.
14 Cucremsl JIMHENRHBIX (MeTo Kpamepa |Pewenue CJIY meronom Kpamepa. Ilpumepsr.
YpaBHEHHUI. Merton|pemenus CJIY, 1
Kpamepa

15 Merton T'aycca pemenusiMeron T'aycca pemenust |[Pemenue CJIY wmerogom [Taycca. Pasnuunoe uucio
CIIy. Kpurepwmii|CJTV, 1 pemenwnii CJIY. IIpumepsr.

COBMECTHOCTH
MPOU3BOJILHON CHUCTEMBI
JIMHENHBIX YPaBHEHUIL

1.6 Cucrema KOMIUIEKCHBIX |AnreOpandeckass (opma |(BeraucieHus: ¢ KOMIUIEKCHBIMU YHCIaMH B alreOpandeckon
gucen. AJreOpandeckas|3alvcH  KOMIUIEKCHOTO |(opMe 3amucH.
¢dopma 3amucy. |gmucia, 1
JlecTBHs HaJ
KOMIUIEKCHBIMH YHCIIAMH
B anredpandecKoi
(dopme 3anucu

1.7  |[T'eomerpuueckoe Tpuronomerpuueckas Brruncnenus c KOMIUIEKCHBIMHA YHUCIIAMH B
MIPEACTABICHUE ¢dopma 3alllCH  |TPUTOHOMETPHIECKOH (hOopMe 3aruCH.

KOMIIIEKCHBIX YHCeJI. [KOMIUIEKCHOTO YHCIa, |
Tpuronomerpuyeckas
dhopma 3aITHCH.

VYMHOXKEHHE H JelICHUC
YHCEN B
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TPUTOHOMETPUYECKOU
¢dopme 3amucu. Popmyna
MyaBpa u  Qopmyrna
W3BJICYECHUS] KOPHS W3
KOMIUIEKCHOTO YHCJIa

1.10

BexropHoe
MPOU3BEICHUE BEKTOPOB
u ero CBOMCTBA.
CmenranHoe
NIPOU3BEACHUE BEKTOPOB
H €T'0 CBOMCTBA

BekTopHoe U cMmelIaHHOe

MPpOU3BEACHUA BEKTOPOB,
1

Brruncnenue BCKTOPHOI'0O W CMCUIAHHOI'O HpOH3Be)IeHPII7[
BCKTOPOB, IIPUMCPHI.

1.12

IInockocte. Pasmmaneie
BUJIBI YpaBHEHUH
IJIOCKOCTH. YTOJ MEXAY
IUIOCKOCTAMH. Y CJIOBHUS
napaieIbHOCTH "
MEPHEHANKYIAPHOCTH
IUIOCKOCTEH

IInockocTts, 1

Pazmuunple  BHABI
MapayieIbHOCTH U
TwumnoBrsic 3a7a4n.

YpaBHEHHH  IUIOCKOCTH,  YCJIOBHSA
MIEPHECHANKYISIPHOCTH  TUIOCKOCTEH.

1.13

IIpsmas JIUHUA B
IIPOCTPAHCTBE

IIpsmas JINHUA B
MIpOCTpaHCTBE, 1

Crioco6bI 3a1aHus NPSMON B NMPOCTPAHCTBE, PACIIOJIOKECHUE
JIByX MNPSIMBIX B IIPOCTPAHCTBE, B3aUMHOE PACIIOJIIOKECHHUE
IIPSIMOU U INIOCKOCTH B IIPOCTpaHcTBe. TUIOBLIE 3a1a4u.

Pa3nea 2. IluddepennnanbHoe HCUHCTEHUE

Omnpenenenue
IIPOU3BOIHOM.
I'eomerpuueckuit u
MEXaHWYECKUH  CMBICIH
npousBogHoi. IIpaBuia
muddepeHIupoBaHHS.
Huddepennnan
¢bynkiun.  [Ipumenenue
nuddepennuana B
NPUOIMKEHHBIX
BBIYHCIICHHSX.
IIpousBonHble u
nuddepeHmans
BBICHINX HOPSIKOB

IIpousBonHas u
nuddepeHmnman
¢byakumn, 1

Brruncienre mpou3BogHOW (YHKIMH, OCHOBHBIE IIpaBHIia
muddepenunpoBanus. BeluucieHue npou3BOAHON CIIOKHOIM
¢byHKINH, JorapupMuIecKoe muddepeHIpoBaHue.
[pumeps. Haxoxnennme — muddepeHnmana  QyHKIIH.
[Tpumepsl. [Ipumenenne nuddepeHnuaia.

2.4

HccnenoBanue ¢GyHKINH
c TIOMOIIBIO
TIPOU3BO/IHBIX.
Kpurnueckue TOYKH.
VYcnoBust Bo3pacTaHus U
yOBIBaHMS GbyHKIHN.
OkcrpeMyM  (GYHKIHH.
Brinykinocts 31
BOTHYTOCTb rpaduka
¢byHKIHY. Touku
nepernda.  ACHUMITOTHI
rpaduka QyHKITHH

HUccrenoBanne (yHKINH
" MOCTPOCHHE ee

rpadwuka, 1

Ilnan wuccnenoBanus QyHkouu. Ilpumep ucciegoBaHMSA
(YHKIUU U IOCTPOCHHUS ee TpaduKa.

Pasnen 3. UnTerpajibHoe HcHUCIEHUE

HHTerpansl 0T OCHOBHBIX
AJIEMEHTAPHBIX (YHKIINH.
Meton
HEMOCPEACTBEHHOT'O
HHTETPUPOBAHUS

Heonpenenennsrit
HHTETpAaI,
HETIOCPEICTBEHHOE
WHTETPUPOBaHUE, 2

TabGnuunble wuHTErpansl. HaxoskieHue HeonpeaeseHHBIX
MHTETPAJIOB HEToCPEICTBEHHBIM WHTETPUPOBAHHEM.
[Monsenenue nox 3Hak nuddepenimana.

3.3

Meton 3aMEHBI
nepeMeHHOi U opmyna
AHTETPUPOBAHUS o
YacTIM.
HurerpupoBanue
paIoHaIBHBIX Ipo0ei u
TPUTOHOMETPUIECKHUX
GyHKIUH.

Heonpenenennsrit
HHTETpa,
TIepEMEHHOMN
WHTETPUPOBAHUS u
dhopmya
WHTETPUPOBAHUS
qacTaM, 2

3aMCHa

J(e]

Haxoxnenue  HEONpPENENEHHOTO  WHTErpajia  METOI0M
3aMEHbI IEPEMEHHON WHTErpupoBaHus, mpuMepsl. Gopmyna
WHTETPUPOBAHMUA II0 dHacTsAM, HpuMepsl. MHTerpmpopanune
MIPOCTEHTITIX paroHaIbHBIX Ipobeii, hopmybL.
PaznokeHne pamwoHaNbHOH ApoOM Ha  TpOCTEHIIme.
[Ipumepsl HaXOXIEHWS WHTETPAJOB OT PALMOHAIBHBIX
npobeit. MaTerpupoBanie HEKOTOPHIX TPUTOHOMETPUIESCKUX
(GYHKITUH, IPUMEPHI.
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34 OmnpeneneHHbIi OmnpeneneHHbIi Brruncnenue  ompemeneHHOro  WHTerpana,  gopmyna
HHTErpal. CsoiicTBa|uHTerpan, | Herotona-JleitOnmma, mnpuMepsl. Bprancienne rmmomanu
OIIPENEIIEHHOTO KPUBOJIMHEHHOM TPAIELHU.

HHTEerpana.
I'eomeTpuueckuii cMbIca
OTPENIEIEHHOr0
HHTErpana

3.5 |Meron 3aMeHs! |OnpeeNeHHbIH Merton 3aMeHBI IEPEMEHHON B ONpEIEeICHHOM HHTErpaie u
MIepEeMEHHOH U|MHTETpaN, NPWIOKEHUS, |GpopMyna  HMHTETPUPOBAHMA IO  YacTsIM, IPHUMEPHI.
HMHTETpUPOBaHUE mo|1l Haxoxnenne mmomanu tmiockoit ¢urypsl. Haxoxnenme
JacTSIM B ONPEIEICHHOM o0beMa Tena BpaIIEHWS W UTHHBI CHPAMIIICMOH KpPHBOIL.
unTerpane. Ilpunoxenus Hpyrue npuioxeHus.

OTIpEJETICHHBIX
UHTETPaJOB K 3agadaM
reoMeTpuH U pus3nku

4 Paznen 3. luddepeHuuanbHbie ypaBHEHHS H PAABI

4.2 VYpaBHeHUs nepsoro|lY c¢ pasgensromumMucs |IIpumepesl  perieHus ypaBHEHHH C  pas3AeAIOLUMUCS
nopsaka: C|IICPEMECHHBIMU, 1 TNECPEMECHHBIMU.

Ppa3aenSIoIUMUCS
TICPEMCHHBIMU.

4.3 OnHOpoTHBIE u|Opnoponusle JIY 1-ro |[Ipumepsl pemenuss oaHoponssix Y 1-ro mopsnxa.
JINHEWHbIE nopsinka, | JIuneiinbie /1Y nepBoro nopsuka.

i depeHnnanbHbIe
ypaBHEHUsI |-To mopsinka

4.4  |JluneiiHbie Jluneituple Y  2-ro |PemieHume  JMHEHHOrO0  OAHOPOOHOIO  yYpaBHEHUA €
i epeHnnanbHbIe nopsizka, 2 MOCTOSTHHBIMH K03 pUINECHTaMH. CocraBnenne
YpaBHEHHS BTOPOTO XapaKTepUCTH4ecKoro  ypaBHeHus. OOmee  pemieHue
TIOPSIJIKa C TIOCTOSTHHBIMH ypaBHeHUsI, GopMyIbl. Perenne mmHeHOTo HEOTHOPOIHOTO
KOd(ppHUIHCHTaMU. YpaBHEHHS C TOCTOSHHBIMH Kod(h¢unueHnrtamu. Merton
CrpykTypa o0rero BapHalMl MOCTOAHHBIX. OOmee pelieHne JUHEHHOTro
peleHns  OJIHOPOJIHOTO HeogHopoaHoro J1Y.

YpPaBHEHUSL.
XapaKkTepUCTUIECKOE
ypaBHeHue. YacTHble U
obriee pelieHue
HEOJHOPOIHOTO
yYpaBHEHHUS

4.7  |3HaKomnepeMeHHbIE psAbL. |[3HaKOoepeMeHHble psibl. |[IpuMepsl 3HaKONepeMeHHBIX psAAoB. [IpH3HaKK CXOANMOCTH
AbcomoTHast 1 ycnoBHast|CTenieHHble psiibl.  Psi [3HaKomepeMeHHBIX psmoB. HaxoxineHwe cymMMBI psina |
cxomumocts.  Ilpusnak|Teitnopa, 4 WCCIeJOBaHNE HAa CXOIUMOCTh. [IpHMephI CTETIEHHBIX PSIOB.
JlelibHMIIa  CXOOMMOCTH Haxoxnenne o00macTH CXOAMMOCTH CTEHNEHHOTO psija.
3HAKOYEPENYIOLIErOCs Paznoxxenne ¢ynkumii B psgsl Teinopa m MakiopeHa.
psna. CTemeHHBIE DPSIBL IIpumepsl.

Pagunyc W HUHTEpBal

CXOANMOCTH.

Pasnoxenne

JIEMEHTapHBIX (QYHKINH

B papbl  Telinopa u

MaknopeHa

Bceero: 24

B) OYHO-3a04Hasi popma
Ne Paznen/rema HanmvenoBanue n 00nemM Kpatkoe conepxxanue

TEMBI JUCLUILINHEL IIPaKTUYECKOI0 3aHATHUS, MIPAaKTUYECKOI0 3aHATUS

yaca(oB)

1 Paznen 1. JIuHeiinas anredpa, aHaTuTHYeCKasi TeOMeTPHs U BeKTOpPHasl ajredpa

11 Martpuust u  onepauuu | Matpuisi, 1 Martpuipl, BUAbl MAaTpPHUll, ONEpaldy HAJ MaTpUIAMU U HX
HaJl HUMHU cBoiictBa. [Ipumepsl.

1.2 Onpenenureny. Omnpenenureny, 1 Brraucnenue onpeaenuTeNnei MaJbIxX TTOPSITKOB.

OHp CACIIUTCIIN MaJbIX

Bhruncienre 4ucIoBBIX onpeuenHTeneﬁ Pa3IOKCHUCM 110
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TIOPSITKOB. CBoiicTBa
ONpeeIUTENEN.

MuHopsb1 5
anredpanveckue
JIOIIOJIHEHUSI

cTpoke (CTonoIy).

13

O0patnas marpuua. Panr
MaTpHLBI

OOpatHas MaTpuIla, paHr
Matpuisbl, 1

Haxoxxnenne ~ oOpatHOM ~ MaTpumsl € [OMOINBIO
MPUCOETUHEHHONW MaTpHIbl. Beruncienue paHra MaTpuLesl ¢
TIOMOUIBIO 3JIEMEHTapHBIX NpeoOpazoBanui. [Ipumepsl.

14

JIMHEHHBIX
MeTton

CucteMsl
YpaBHEHMI.
Kpawmepa

Meron Kpamepa
pemrenns CJIY, 1

Pemenune CJIY metonom Kpamepa. [Ipumepsr.

1.5

Meron I'aycca pemienus
CIIy. Kpurepwuii
COBMECTHOCTH
MIPOU3BOJIBHON CHCTEMBI
JIMHENHBIX YpaBHEHUI

Meron T'aycca pemenus
ClIy, 1

Pemenne CJIY wmeromom Iaycca. Pasmmunoe wmcio

pemennii CJIY. IIpumepsr.

1.6

CucreMa KOMIUIEKCHBIX
yucen. AjreOpanueckas
¢dbopma 3aIUCH.
HeucTBust HaJ
KOMIIJICKCHBIMH 4YUCJIaMH
B anreOpanveckoit
(dopme 3anucu

Anrebpandeckas Qopma
3alicl  KOMILJIEKCHOTO
yucia, 1

Beruncnenus ¢ KOMIUIEKCHBIMA YHCJIaMH B alreOpandeckoi
dbopme 3amucH.

1.7

I'eomeTpuueckoe
MPE/ICTaBICHUE
KOMIUIEKCHBIX YHCEL.
Tpuronomerpuueckas
¢dopma 3aITUCH.
YMHOKEHHE U JeJIeHUe
qHcen B
TPUTOHOMETPUUECKON
¢dopme 3amucu. Popmyna
MyaBpa u  dopmyna
U3BJICUYCHUS KOpHA us3
KOMIUIEKCHOT'O YHCJIa

Tpuronomerpuueckas
¢dopma 3aImmcu
KOMIUIEKCHOTO YHcia, 1

Brrancnenus c KOMIIICKCHBIMHU
TPUTOHOMETPUUECKOH (hopMe 3amHcH.

qyucJiaMu B

1.9

JInHeiHO 3aBUCHMBIC U
JINHEWHO  HE3aBHUCHUMBIEC
CHCTEMBI BEKTOPOB.
[IpencraBnenne BekTOpa
B KOOpJAWHATHOW (hopme.
JeiicTBust ¢ BeKTOpamu,
3aJJaHHBIMHU B
KOOPJIMHATHOH (opMme

N-MepHBIN BEKTOp, Oa3uc
CHCTEMBI BEKTOPOB,
KOOPAWHATHI BEKTOPOB, 1

[ToHATHS NTMHEHHOW KOMOWHAIIMN, TUHEWHON 3aBUCHUMOCTH U
HE3aBHCHUMOCTH BEKTOPOB. BpIuncieHHs ¢ BEKTOpamu B
KOOpAWHATHOH (hopMe.

1.10

BexTopHoe
MIPOU3BEICHUE BEKTOPOB
Hu ero CBOMCTBA.
CMelraHHoe
MIPOU3BECHUE BEKTOPOB
H €0 CBOMCTBA

BekropHoe 1 cMmemanHoe
MPOU3BENEHUS BEKTOPOB,
1

BblunciieHue BEKTOPHOTO W CMEUIAHHOIO IIPOU3BEIEHUMN
BEKTOPOB, IIPUMEPHI.

1.11

[Ipsimasi Ha TIUIOCKOCTH.
Paznuynsie BUJIbI
ypaBHEHUS TPSIMOM
JUHUU. YTOJI  MEXIy
TIPSIMBIMH JIMHUSIMH,
YCIIOBUS
IapajuIeIbHOCTH u
MIEPIICHANKYIIPHOCTH
npsiMeiX. Paccrositnue ot
TOYKH JI0 IPSIMOU

[Ipsimas Ha mnockocty, 1

Pasnauunbie criocoObl 3alaHuA HpHMOﬁ JIMHWH, YCJIIOBUSA
NnapajieJibHOCTU U MCPHECHAUKYIIAPHOCTU MNPSAMBIX JIMHUH.
Tunoseie 3aJa4du.

1.12

IInockocte. Pasnuunbie
BUJIBI YpaBHEHHM
IJIOCKOCTH. YTOJI MEXIY

IInockocts, 1

Pazmuunple  BHABI
NapayuIeIbHOCTH U
TwumnoBsic 3a7a4n.

YpaBHEHHHA  TUIOCKOCTH,  YCJIOBHUS
MIEPIICHANKYIIAPHOCTH  TIJIOCKOCTEH.
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IUIOCKOCTSIMH. Y CJIOBUS
MIapauIeIbHOCTH "
MEePIeHANKYIIPHOCTH
IJIOCKOCTEN
1.14 |KpuBsie 2-ro mnopsnka. Kpusble 2-ro nopsiaka, 2 [JIuHUS 2-r0 MOpsIKa: SJUTMIC U €r0 OCHOBHBIE CBOMCTBA,
Omunc, rurnep6ona, runepbosia M ee OCHOBHBIE CBOWCTBa, mapaboila u ee
nmapabona. OCHOBHBIE cBoicTBa. [Ipumepsl.
Krnaccudukarms KpuBbIX
2-T0 TopsIKa
2 Pa3nen 2. IluddepenunaibHoe ucuucieHue
2.1  |[lonsarue ¢yaxoun. | OyHKIIH, 1 OYHKIINN, OCHOBHBIE CBOIcTBa (YHKIWH B 3agadax.
Cnoco0s1 3aJaHus ITocnenoBarensHOCTH, TMpUMEPHI.  [Ipenensl  YHCIOBBIX
¢byHKIMN. MOCJIEI0BATENLHOCTEH, IPUMEPBI.
OneMeHTapHBIE
¢GbyHKIAN. Mpenen
YHUCJIOBOM
II0CTIeI0BATENbHOCTH
2.2 |llpemen  ¢ynxmun  B|IIpenen ¢ynkuyy, |Beraucnenue npenenoB GpyHKUMH. 3aMedaTeIbHbIC NPEIEIbL.
Touke. OJHOCTOpPOHHHE|HENpepbIBHBIE (yHKUUH, |Pa3pbiBHBIC ¢byHKIMY, HpEebl. Hcnonp3oBanue
mpenensl.  beckoneuno|l 9KBUBAJICHTHBIX (YHKLMIT IPU BHIYUCICHUH IIPEAEIIOB.
Mallple M OECKOHEYHO
OoupIue GyHKIHUH.
OCHOBHBIE TEOPEMBI O
npesenax.
3amMedaTebHbIe
TIPEAEIbL.
HemnpepsiBHOCTB
¢GbyHKIHN. Touku
paspbiBa (QYHKIUH U UX
KJaccupuKanus
2.3 Omnpenernenune IIpousBonHas U |Bpraucienue nmpou3BogHON (YHKIMH, OCHOBHbBIE IpaBHIia
TIPOU3BOTHOM. nuddepernman nuddepeHIpoBaHus. BerauciaeHne NpoOU3BOAHON CIOXKHON
I'eomerprueckmii u|byHKIMY, 2 ¢byHKIHN, JorapupmMuIecKoe i depeHInpoBanme.
MEXaHMYECKUN  CMBICH IMpumepsl.  Haxoxaenune — aubdepennuana  QyHKIHH.
npou3BogHo#. IlpaBuna ITpumepsr. [Ipumenenue auddepenpana.
muddepeHInpoBaHHS.
Huddepennnan
¢ynkmun.  [Ipumenenne
muddepernuana B
TIPUOINKESHHBIX
BBIYHCIICHHSX.
IIpousBonHble 31
nuddepernrans
BBICIITNX TIOPSIKOB
24 UccrnenoBanne ¢ynkuuu|lccnenosanne ¢ynkunu ([Iman wnccmenoBanus ¢yskmmu. [Ipumep wuccnenoBaHus
c TIOMOLLBIO |1 [IOCTPOCHHUE ee |hyHKOMH M MOCTpOoeHHs ee rpaduka.
IIPOU3BOJHBIX. rpa¢uka, 1
Kpurnueckue TOYKH.
VYcnoBust Bo3pacTaHus U
yOBIBaHMS GbyHKIHN.
OkctpeMyM  QyHKUIMH.
BrimyknocTts u
BOTHYTOCTb rpaduka
¢byHKINN. Touku
nepernba.  ACHUMITOTHI
rpaduka yHKIHN
3 Paznes 3. UHTerpajbHoe HCUHCIeHHE
3.1 ITepBooOpaznHas Heomnpenenennsiii Heomnpenenennsii uHTETpan u ero cpoiictBa. [lpaBuia
byHKIUSA u|uHTerpan, 1 nHTerpupoBanus. [lepsoobOpasnas ¢pyHkius. [Ipumepsl.
HEOIIpeIeICHHBIN
HHTETpal. CBoiicTBa

HCONPCACJICHHOT'O
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HHTErpana

3.2 Wurerpans! o ocHOBHBIX |HeonpeneneHublit Tabnmunple wHTErpansl. HaxoxaeHne HeompeneTeHHbIX
3JIEMEHTApHBIX (pyHKUMiL. [MHTErpa, HHTErpajigoB HETIOCPEICTBEHHBIM HMHTETPUPOBAHUEM.
Merton HEIOCPEICTBEHHOE [Monsenenue nox 3Hak nuddepenimana.

HETNOCPECTBEHHOTIO HHTETpUpOBaHUeE, 2
HUHTETPUPOBAHUS

3.3 |Meron 3aMmeHsb! | HeonpeneneHnHslit HaxoxxneHue  HeonpeAeleHHOro  MHTErpaga  MeTOAOM
TIepeMEeHHOM 1 (opMyJa|uHTErpai, 3aMeHa (3aMeHbl IePEeMEHHON MHTerpupoBaHus, npumepsl. Popmyna
HUHTETPUPOBAHUS 0| IepeMEHHON UHTETPUPOBaHMUA IO YacTsaM, mIpumepsl. MHTerpupoBaHue
4acTAM. HMHTETPUPOBAHUS M |IpOCTEUIINX paloOHAIBHBIX Ipo0et, (hopMyIBL.
WnTerpupoBanue ¢bopmymna PasnmoxxeHne pamumoHampHOH JOpoOM Ha  IpOCTEHIIHe.
panMoHaIBHBIX ApOOEH ¥M|MHTETPUPOBAHMA no |[Ipumepsl HaxXOXIOEHHS HHTErPAlOB OT PalHOHAIBHBIX
TPUTOHOMETPHYECKHX  [4acTaAM, 2 npobeii. iHTerpupoBaHne HEKOTOPBIX TPUTOHOMETPHUECKHUX
(GyHKIHH. (GYHKIUH, TPUMEPEHL.

3.4 OmnpeneneHHblit OmnpeneneHHblit Brrunciienne  ompeneneHHOTO — HMHTerpaia, — Qgopmyna
HUHTErpal. CaoiicTBa|unTerpai, 1 Herotona-JleitOnmma, mnpuMepsl. BpraucieHnue rmmomanu
OIIPEEIIEHHOTO KPUBOJIMHEHHOM TpaleLHH.

HHTErpana.
I'eomeTpuueckuii cMmbIc
OIIPEJEICHHOTO
HHTErpana

3.5 Meron 3aMeHs! | OnpeieIeHHbIH Meto[ 3aMeHBI IEPEMEHHON B ONPEACICHHOM HMHTErpajle U
nepeMeHHOt W|MHTETpal, NPWIOKEHUs, |GpopMyna  HMHTETPUPOBAaHMS TI0  YacTsAM, IPHUMEPHI.
HHTETPUPOBaHHE no|(l Haxoxnenne muromany Iuiockod ¢urypel. Haxosknenue
4acTsM B ONpPEICICHHOM o0beMa Tena BpaIleHWS W UTHHBI CHPAMIIICMOH KpPHBOML.
uHTerpane. IlpunoxxeHus Jpyrue npuioKeHus.

ONpPENEIEHHBIX
HMHTETpaloB K 3afadam
reoMeTpuH U Gu3uku

4 Pa3nen 3. IudpepeHunaibHble YypaBHEHHs M PSAAbI

41 JuddepenunanbHble HuddepennnansHsie ITpumepsr nuddepeHManbHBIX ypaBHEeHUH. VHTErpassHbIe
YpaBHEHHS, OCHOBHBIE|ypaBHEHHS, | KpHBBIE.
noHatus. 3anaga Komu

4.2 VYpaBHeHUs nepsoro|lY c¢ paspenstomumMucs |IIpumepsl  perieHuss ypaBHEHHH € Pas3AeiAIOLUMUCS
ropsiaKa: c|mepeMeHHbIMH, | MepPEeMEHHBIMH.

Ppa3aeNnAIoImUMUCS
IIepPEMEHHBIMH.

4.3 OnHOpoOTHBIE u|Ognoponusie JIY 1-ro |[Ipumeps! pemenuss oaHopomHeix Y 1-ro mopsnxa.
JIMHENHbIE nopsuka, 2 Jluneitnsie 1Y nepBoro nopsaka.
muddepeHnnanbHbIe
ypaBHeHus 1-ro nopsika

4.4 JIuneitnbie Jluneituele Y  2-ro |PemieHue  JMHEHHOrO0  OAHOPOJHOIO  ypaBHEHUA  C
i depeHnnanbHbIe nopsiaka, 2 HMOCTOSIHHBIMU K03(PUIEHTaMH. CocraBnenue
ypaBHEHHUS BTOPOTO XapaKkTepUCTUUECKOro  ypaBHeHus.  OOmee  perieHue
MOpsAKA C TOCTOSHHBIMU ypaBHeHHsI, GOpMyIIbl. PelieHne TMHeHOTo HEOJTHOPOTHOTO
KO3 pHUIHEHTaMH. YpaBHEHHs C TOCTOSHHBIMH Kod(p¢unuentamu. Merton
CrpykTypa o0rrero BapHalMy TOCTOAHHBIX. OOmee pemieHne JTUHEHHOTO
peleHrs  OJIHOPOJIHOTO HeogHopoaHoro J1Y.

YpaBHEHHUS.
XapaKkTepUCTUYECKOE
ypaBHeHHe. YacTHble U
obmiee pelieHne
HEOJHOPOIHOTO
YpaBHEHHUS

45  |Yucnossle psasL. |Yucnossle psiael, 1 ITpumepsl ynciaoBEIX psinoB. CxoaduMecs U pacxoisIiuecs
OcHOBHbIE MOHATUSL. qyucioBble psiibl. HeoOXonuMBbI TNpH3HAK CXOJMMOCTH.
CxoauMocCTb psiia U €ro I'apmonnueckuii psn.
cymma.  HeobGxomumoe

YCJIOBHEC CXOOAUMOCTH.




29

4.6 IIpuznaku cpaBHeHUs UnciioBbIE psansl, ([IpuMepsl psAIOB C MONOXKUTEIHLHBIMU 4ieHaMu. [IpenenbHbIN
CXOAMMOCTH  YHCIIOBBIX |IPU3HAKU CXOOUMOCTH, 2 |[IpH3HAK  CcXOoAWMOCTH, Tmpm3Hak [lamambepa, Komm
pAIOB c HUccnenoBanue psaoB Ha CXOAUMOCTb.

MOJIOKUTEITbHBIMU
YJIeHaMHU. [Ipuznaku
cxomumoctu Jlanambepa,
Kot
4.7 3HakonepeMeHHbIe pAbL. [3HaKONepeMeHHbIe psabl. |[Ipumepbl 3HaKomepeMeHHBIX psAaoB. [Ipu3HAKKU CXOAMMOCTH

AOcoiroTHast U ycJIOBHas

CrenenHsie psanel. Psg

3HAKOMNICPEMCHHBIX PAOOB. Haxoxnenue CYMMbBI pdaa ¥

cxomumoctb.  Ilpusnak|Teiinopa, 2 HCCIIEIOBaHUE HA CXOAMMOCTb. [IpuMepbl CTENEHHBIX PSIOB
JleiiOHMIIa CXOOUMOCTH Haxoxnenne 00nacTé CXOAWMOCTH  CTENEHHOTO — psAna
3HAKOUYEPEYIOIIETOCs Pasnmoxenne ¢ynkumii B psagel Teimopa um MaxkmnopeHa
psina. CTeneHHbIE PSIbL. [Tpumepsr.

Pamuyc u  uHTepBan

CXOIUMOCTH.

Pasnoxenune

AJIEMEHTAPHBIX (YHKLUH
B papel  Telinopa u
MaknopeHna

Bceero: 36

5.3.2. JlabopaTopHbie padoThI
Y4eOHBIM IIIAaHOM HE IPEAYCMOTPEHBI.
OO0pa3oBaTte/ibHbIE TEXHOJIOTHH

B coorBerctBun ¢ «llopsakoMm opraHM3anMM M OCYLLIECTBJIEHMsS] 00pa3oBaTENIbHOMN
NeSITeNbHOCTH 10 00pa3oBaTeNIbHBIM IpOrpaMMaM BBICIIETO 00pa3oBaHHsS — Iporpammam
OakanaBpuaTa, IporpaMMmaM CIELUaIUTETa, IporpaMMaM MarucTparypbl» Ipd MPOBEACHHUU
y4eOHBIX 3aHATUH oOecreynBaeTcss pa3BUTHE Yy OOYYAIOIIMXCS HABBIKOB KOMAaHIHOM paloThI,
MEXJIMYHOCTHOM KOMMYHMKAIlMM, TPUHATHS pEHICeHUH, JHIEPCKUX KadecTB (BKJIouYas IIpH
HEOO0XOJMMOCTH TPOBEJCHUE WHTEPAKTUBHBIX JIEKIMH, TPYMNIOBBIX TUCKYCCHH, pPOJIEBBIX WID,
TPEHUHIOB, aHAJIU3 CUTYallUd U MMUTALMOHHBIX MOJIEJEH, npenojaBaHue AUCUMIINH (MOAYJeH) B
¢opMe KypcoB, COCTaBJIEHHBIX Ha OCHOBE pe3yJbTaTOB HAy4YHBIX HCCIIEIOBAaHUI, MPOBOJMMBIX
OpraHmsanueif, B TOM UHCJIE€ C YYE€TOM pPErHOHAIbHBIX OCOOEHHOCTEH MpOodhecCuOoHATBbHOM
JeSITeIbHOCTH BBITYCKHUKOB U MOTpeOHOCTEN paboToaaTesnei.

6. ®oHg oneHouyHbIX cpeicTB (POC) Aas mpoBeaeHUsA TeKyLIero KOHTPOJIA U
NPOMEXyTOYHOM aTTeCTali 00y4YaKIUXCA N0 AUCIHUILIUHE

OneHouyHbIE CpeAcTBA JUISl TEKYIIETO KOHTPOJS YCIEBAaeMOCTH M MPOMEXYTOUHOM
aTTeCTallMy MO UTOTaM OCBOEHUS AMCLUUIUIMHBI «MaremaTtruka» c(OPMHPOBAHBI U MPEICTABICHBI B
MIPUJIOKEHUH K pabouei mporpaMmme.
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7. Y4e6HO-MeTOoAuYeCcKoe o6ecrnedyeHue AUCIUIIINHbI

7.1. PekoMeHyeMas uTepaTrypa

Ne HaumenoBanue DIIEKTPOHHBIN ampec Kou-
/T BO
OK3.
7.1.1. OcHoBHas auTEpPaTYypa
1 Boromonos, H. B. Maremarnka. 3amaun c pemenusmu: ydeOHoe | URL:
mocobue mist By308 / H. B. Boromosos. — 2-e 3., ucnp. u gomm. — | https://urait.ru/bcode/530619
Mocksa : WsmatemsctBo IOpaiir, 2023. — 755 c. — (Breicmee
obpaszoBanue). — Tekct anekTpoHHbI //  OOpa3oBaTenbHas
wiatgopma KOpaiit: [caiit].
2 Mauynuc, B. B. Beiciias matemaruka : yueOHoe mocobue aist By3oB/ | URL:
B. B. Mauymuc. — 5-e wm3n., mepepab. m gom. — Mocksa : | https://urait.ru/bcode/513124
WspatensctBo FOpaiit, 2023. — 306 c. — (Bsicuiee o6pa3zoBanue).
—Texct : anektponubiit / O6pa3zoBatenbHas miathopma FOpaiit:
[caiit].
3 Hunaues, B. C. Briciast maremaTrka : yueOHoe nocobue aist Byzos | URL:
/ B. C. lllunaueB. — 8-e¢ wu3n., mepepad. m gon. — Mocksa : | https://urait.ru/bcode/510530
UznarensctBo Opaiit, 2023. — 447 ¢. — (Bsiciiee obpazoBanue).
—Texkcr : amektponHHbI // OOpasoBatensHas 1miatdopma FOpaiT:
[caitT].
4 Kysnenos, JI. A. COopHuk 3amanmii mo BbIcmedi Marematmke. | URL:
Tumnossie pacuerst / JI. A. Ky3uenoB. — 15-e u3a., crep. — Cankr- | https://e.lanbook.com/book/27984
[erepOypr : Jlans, 2023. — 240 c.— Texcr : anekTponnsii // Jlans : | 5
9IICKTPOHHO-OMOIMOTeYHas cHcTeMa [caiT].
7.1.2. JlonoJIHUTEILHAS JIUTEPATYpa
5. Marematika [DJIEKTPOHHBIH pecypc] a5IeKTpoH. y4eb.-meron. | http://95.188.96.193/cqi-
kommiekc / coct. C. A. UepemanoBa. — DnekTpoH. ngaH. — | bin/irbisé4r_01/cqgiirbis_64.exe?Z
Jlecocubupck : dhmwmman Cubl'y, 2017, 211D=&I121DBN=UMKD2&P21
DBN=UMKD2&S21STN=1&S2
1REF=1&S21FMT=fullwebr&C2
1COM=S&S21CNR=20&S21P01
=0&S21P02=0&S21P03=1=&S21
STR=22.147%2FM%2034-
223359
6 Maremaruka SIIEKTPOHHBIM  OOpasoBaTenbHBll  pecypc st | https://dl.sibsau.ru/course/view.ph
CTY/ICHTOB HaIpaBJIeHUs 09.03.01 «Hudopmaruka u | p?id=2142&section=2
BBIYUCIIUTENbHAS TexHuKay ; @unnan Cubl'Y um. M.®D. PemierHeBa B
r. Jlecocubmpcke, 2023. — Tekcr anektpoHHbI //  CepBep
ANIEKTPOHHO-TUCTAHIIHOHHOTO o0y4eHust AJIEKTPOHHAS
obOpazoBarenbHas cpena Cubl'Y um. M. @. PemeTHesa.
7 Bappun, W. WN. Bricmmas marematmka [Texcr]: y4e0.mmst cCTyx. 19
EcrectBenno-Hayunsix cnen. I[lex. Bysos / U. U. baspun; M-Bo
oOpazoBanust u Hayku P®. — 7-e w3, crep. — M.: Akanemus, 2008. —
612 c.
8 Hanko, II. E. Belcmias Maremaruka B YIOpPaKHEHHMSAX U 3ajadax 170
[Tekcr]: B 2 u. / ILE. Janko, A.I'. [Tomos, T.f. Koxeprukosa. — 6-¢
m3n. — M.: OHUKC, 2005.
9 Edumos, H. B. Kparkwuii kypc aHanutuueckoit reomerpun [Tekcr]: 99
yueOHuk / H. B. Eumos; M-Bo o6pazosanus P®. — U3a. 13-e, crep..
— M.: ®usmariur, 2006. — 238 c.
10 | Beicimtass martemaruka [Tekcr] yueb. i1 cTya. By30B  / 56

B.C.IllunaueB; M-Bo oOpaszoBanuss P®. — 7-e wusm., crep. — M.
:Beicir.mk., 2005. — 479 c.



https://urait.ru/bcode/530619
https://urait.ru/bcode/513124
https://urait.ru/bcode/510530
https://e.lanbook.com/book/279845
https://e.lanbook.com/book/279845
http://95.188.96.193/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=UMKD2&P21DBN=UMKD2&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=I=&S21STR=22.1я7%2FМ%2034-223359
http://95.188.96.193/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=UMKD2&P21DBN=UMKD2&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=I=&S21STR=22.1я7%2FМ%2034-223359
http://95.188.96.193/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=UMKD2&P21DBN=UMKD2&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=I=&S21STR=22.1я7%2FМ%2034-223359
http://95.188.96.193/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=UMKD2&P21DBN=UMKD2&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=I=&S21STR=22.1я7%2FМ%2034-223359
http://95.188.96.193/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=UMKD2&P21DBN=UMKD2&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=I=&S21STR=22.1я7%2FМ%2034-223359
http://95.188.96.193/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=UMKD2&P21DBN=UMKD2&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=I=&S21STR=22.1я7%2FМ%2034-223359
http://95.188.96.193/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=UMKD2&P21DBN=UMKD2&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=I=&S21STR=22.1я7%2FМ%2034-223359
http://95.188.96.193/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=UMKD2&P21DBN=UMKD2&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=I=&S21STR=22.1я7%2FМ%2034-223359
http://95.188.96.193/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=UMKD2&P21DBN=UMKD2&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=I=&S21STR=22.1я7%2FМ%2034-223359
https://dl.sibsau.ru/course/view.php?id=2142&section=2
https://dl.sibsau.ru/course/view.php?id=2142&section=2
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7.2.llepeyeHb COBpEMEeHHBbIX npodeccuoHa/IbHBIX  6a3 JaHHBIX H
UHGOPMALMOHHBIX CHPABOYHBIX CUCTEM, HE0OGX0AUMBIX /JIS OCBOEHUS M CLUIINHBI

Ne HaumenoBanue
T1/T1
1 Jlassb : >eKTPOHHO-OMOIIOTEYHAs CHCTEMa M3/IaTeNIbCTRA © [calT]. — Mocksa, 2010 — . — URL:

http://e.lanbook.com — Pexxum foctyna: mo nojnucke. — TEKCT : AEKTPOHHBIA.

2 FOPAIT : o6pasoatenbhas miatdopma : [caiiT]. — Mocksa, 2013— . — URL: https://urait.ru/ — Pesxum moctyna: 1o
noanucke. — TeKCT : AIEKTPOHHBIN.

3 IPR SMART : [B3amen IPRbooKs] : miidpoBoit o6pazoBatenbHblii pecype: [caiit] . — Mocksa, 2021 — . — URL:
https://www.iprbookshop.ru — Pesxum goctyna: mo moamnucke. — TEKCT @ AIEKTPOHHBIIA.

4 CepBep 3JICKTPOHHO-AUCTAaHIIMOHHOTO 00yueHust Cubl'Y um. M. @. PerietHeBa : [37€KTpoH. 00pa3oBar. pecypc
JUISL CTYJZIEHTOB Beex (hopm obyuenus] : [caiit]. — URL: https://dl.sibsau.ru — Pexxum noctyma: ajist aBTOpu3.
1oJsib30Baresaei. — TEKCT : AIEeKTPOHHBIN.

5 Exponenta.ru [OmektpoHHOH pecypc] : OOpa3oBaTelbHBI MaTeMaTHUeCKHWH calT.— Pexmm goctyma:
http://www.exponenta.ru

6 Marepuansl 1o MaTeMaTuke [ DNeKTPOHHBIHN pecypc] : OMOINOTEeKa KHUT: BUACOJICKIMN: Pa3INuHbIe M0 YPOBHIO U
TEeMaTHKe 3a7a4n: HHPOpMaIMst 0 MaTeMaTrukax. — Pexxum moctyna: http://www.math.ru

7 MaY.prof].ru [DnexTpoHHbIii pecypc] : pecype A CTYICHTOB TEXHHUECKUX, SKOHOMHUECKHX W I'yMAHHTAPHBIX

CHeUaTbHOCTEH, M3YYalOIIUX BBICIIYI0 MaTeMaTHKy. — Pexum noctyna: http://www.mathprofi.ru

7.3. MeToan4ecKHe YKa3aHUA JAJI 06y4al0IMXCA 0 0CBOEHHIO JM CIIUILINHBI

[Tporpammoil nuctuminHbl «MaTeMaTHKa» IMPelyCMOTPEHbl 3aHATHS JIEKIIMOHHOIO THUIIA,
3aHATUSL CEMHUHApPCKOro THUMHa (NMPAaKTUYECKUE)U CaMOCTOoATelIbHas paboTa 00ydaromuxcs.
CamocrodaTrenbHas paboTa IMpeanojiaraeT HW3ydeHHEe TEOopeTHYecKoro Kypca. B mepuoa ocBoeHwus
JUCHUIUIMHBI JUIsl 00Y4arOIINUXCsl OPraHU3YIOTCS UHANBHUAYaAJIbHbIE U TPYNIOBbIE KOHCYJIBTALIUH.

[lpy wW3yyeHMM JAUCHUIUIMHBI  OO0S3aTEIBHBIM  SIBJISETCS  BBIMOJIHEHUE — CIEIYIOIUX
OpraHMU3aIMOHHBIX TPEOOBAHUMN:

- 00s13aTeNbHOC MOCCHICHUEC BCEX BUAOB ayJUTOPHBIX SaHﬂTHﬁ;

- BCACHUC KOHCIICKTA HeKHHﬁ, MPAKTUYICCKUX 3&HHTHI>1;

- AdKTHBHas pa60Ta BO BpCMsA 33H51TPII>1;

- peryiisipHad CaMOCTOATCIIbHAA pa60Ta o6y11a101ueroc;1 B COOTBCTCTBHHU C pa60qel71
nporpaMMoﬁ JUCHUIIIINHBI U peﬁTI/IHF IIJTaHOM,

- CBOCBPCMCHHAA caa4a OTUCTHBIX TOKYMCHTOB,

- MOJIYUYCHHUEC HOOINOJIHUTCIIBHBIX KOHch'IBTaI_II/Iﬁ IO MOATOTOBKC, O(I)OpMJIeHI/IIO n caadc
OTACIBbHBIX BUI0B 3aI[aHI/II71, B CJIydac IIpOITyCKOB 3aHATHH.

CamocrosiTenpHas paboTa 00yJaronierocs HarmpaBJieHa Ha:

— CTUMYJIUPOBAHUE MTO3HABATEIIbHOTO UHTEPECA;
- CUCTEMATHU3AINIO U 3aKPETNICHUE MMOTYYEHHBIX TEOPETUUECKUX 3HAHUM;

- pa3BUTHE  TO3HABAaTENbHBIX  CIOCOOHOCTEH, AaKTUBHOCTH, CaMOCTOSTEIHHOCTH,
OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH O0yYarOIINXCS;

- (hopMHUpOBaHHE CAMOCTOSITEIBHOCTA MBIIIJIEHUS, CIOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO M CaMOpeaIn3aluu.

YroObl BBIMOJIHUTE BECh OOBEM CAMOCTOSTENbHOM paboThl MO BCEM OCBAUBAEMbIM
TUCLUUIUIMHAM, O0ydYaroleMycss HeoOXOOUMO 3aHMMaThCcs MO 3-5 4YacoB exeaHeBHO. HaumHath
CaMOCTOSITEJIbHbIE BHEAyJIUTOPHBIE 3aHATUS CIEAYET C IEPBbIX K€ JIHEH CEMEeCTpa, IOCKOJIbKY
KOMIICHCUPOBATh IMPOIMYIIEHHBIH MaTepuall Mo37Hee Oe3 CHIDKeHUs KadecTBa padoThl M ee
IIPOU3BOIUTEIBHOCTH NTPAKTUYECKH HEBO3MOXKHO.



http://e.lanbook.com/
https://urait.ru/
https://www.iprbookshop.ru/
https://dl.sibsau.ru/
http://www.exponenta.ru/
http://www.math.ru/
http://www.mathprofi.ru/
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Bug yue6HBIX
3aHSATUN

Opraam3anus AesTeILHOCTH CTYICHTa

Jlexius

Jleknmu WMEIOT TENbI0 AaTh CHUCTEMATH3MPOBAHHBIC 3HAHUSA 00 M3ydaeMOW IpenMeTHOM
obmactn. B xome mekumii mpermojaBaTeNbh W3JAracT M PazbICHACT OCHOBHBIE, HamOojee
CJIOXHbIE MOHATHUS TEMBI, a TaKKE CBSA3AHHBIE C HEM TEOPETUYECKHUE U NPAKTUUECKUE
poOJIeMBI, TaeT PEKOMEHIAIIUHN Ha Ja0opaTopHBIe pabOTHI M YKa3aHMS HAa CaMOCTOSATEIHFHYIO
pabory.

B xone nexnuii cTyaeHTaM peKOMEHyeTCs:

- BECTU KOHCIIEKTHPOBaHKE YUeOHOTO MaTepHana;

- oOpalarh BHUMaHHE Ha KaTeropuu, GOpMyIMpOBKH, PACKPBIBAIOIIUE COJEPIKAaHHE TEX
WIM WHBIX SIBIEHUH U MPOLECCOB, HAyYHBIC BBHIBOJABI M MPAKTUYECKHE PEKOMEHAALUU MO UX
MPUMEHEHUIO;

- 3a/1aBaTh MPENOJABATENI0 YTOYHSIIONINE BOMPOCH! C LEIbI0O YSICHEHUS TEOPETHUECKUX
MOJIO’KEHUH, pa3pelIeHNs] CIIOPHBIX CUTYaLUH.

JKemaTensHO OCTaBUTH B pa0OYMX KOHCHIEKTaX IOJIs, Ha KOTOPHIX BO BHEAYAUTOPHOE BpEMs
MOXXHO CJ€eNlaTh IOMETKM M3 PEKOMEHIOBAHHOM JIUTEPATyphl, JONOJHSIOUIME MaTepuai
MPOCITYIIAHHON JIKIIMH, a TaKKe IOMYCPKUBAIONINE OCOOYI0 BaXKHOCTh TE€X WM WHBIX
TEOPETUUECKUX TOJI0KEHUI.

s ycmemHoro oOBIajeHHA KypcoM HEOOXOAMMO TocelaTh BC€ JIEKLIUH, TaK Kak
TEeMaTHYECKUI MaTeprajl B3aUMOCBSI3aH MEX/y co00ii. B cirydasx mpormycka 3aHsATHs CTYACHTY
HEOOX0JMMO Iepernuncarh JISKIHIO, TO0Ka3aTh MpPENOAaBaTeIl0 U OTBETHTb Ha BOIPOCHI IO
MPOIYIIEHHON JIEKIIUU BO BPEMS HHIUBHIyaJIbHBIX KOHCYJIbTAIUH.

IIpakTnueckas
pabota

[Ipaktiueckas pabora — 3To akTHBHAas (hopma ydeOHOro mporecca B Byse. [IpakTruueckue
3aHATHS IPOBOAATCS C LENBIO YIITyONEHHs M 3aKPEIICHNS] TEOPETHIECKUX 3HAHUH, TTOJTydCHUS
MPaKTHIECKNX YMEHWH M HaBBIKOB PEIICHMS 3a/1ad, Pa3BUTUS aOCTPAKTHOTO M JIOTHYECKOTO
MBbIIUIeHUS. [Ipy MOATOTOBKE K NMpPaKTHYECKHM padoTaM CTYAEHTY HEOOXOAWMO H3YYHTh
OCHOBHYIO  JINTEpaTypy, O3HAKOMUTbCS C  JONOJHUTEIBHOM  JIUTEpaTypoHd, YYecThb
pexoMeHmanuu mpernofaBarens. IlpakTudeckne paboTHl BBIIONHAIOTCS CTyIEHTaMH B
CHelManu3upoBaHHON aynuTopud. Homep BapuaHTa NpaKTHYECKOH pabOTHl ompeaemnseT
npernojaBareib IO CHHCKY rpynnbl. Kaxayo mpakTHueckyio paboTy CTYAEHT [IOJDKEeH
3aILUTUTh YCTHO, IIPEIOCTABUB BBIIIOJIHEHHBIE 3a/1aHUSI U OTBETUB HA KOHTPOJIbHBIE BOIIPOCHL.

CamocTosTenpHast
pabora (u3yueHue
TEOPETUYECKOM
4acTu Kypca)

[Ipu n3yueHNH AMCUUILIAHBI HE BCE BOIPOCHI PACCMATPUBAIOTCA Ha JNEKIUAX M MPAKTUYECKUX
3aHATHSX, YaCTh BOIPOCOB PEKOMEHIYETCsl IPENoJaBaTeNIeM Al CAMOCTOSITENBHOTO U3YUYECHHUSI.
[Ipn caMocTOATENPHOM M3YYEHHHM M IIPOPabOTKE TEOPETHYECKOro Kypca HE0O0XOIMMO
HNOBTOPUTH 3aKOHCIEKTHPOBAHHBIA BO BpeMs JEKIUH MaTepHal M JOMOJIHUTH €ro C Yy4eTOM
PEKOMEHIOBAaHHOW JUTEPaTyphl. Ba)KHON Y4acThI0O CaMOCTOATEIHHONW PabOThI SBIISETCS UTCHHE
yaeOHoil u Hay4dHOI TuTeparypbl. OCHOBHAs QYHKIUSA YICOHHKOB - OPHEHTUPOBATH CTYJCHTA B
CHUCTEME 3HAaHUI, yYMEHHH ¥ HaBBHIKOB, KOTOpPBIC JMOJDKHBI OBITh YCBOEHBI IO JaHHOW
JUCHIUIUIAHE OyAYyIIUME crienuaincTaMy. [Ionck OTBETOB Ha BONMPOCH M BBITIOJTHEHUE 3aTaHUH
JUII  CaMOCTOSITEIbHON pPa0OTHI TO3BOJIIET PACHIMPUTE M YIUIyOWTh 3HAHUS MO Kypcy,
MPUMEHHUTh TEOPETUUECKUE 3HAHUS B PELICHUU 3a/a4 MPAaKTUYECKOTO COAEP’KaHMS, 3aKPENUTh
M3y4eHHOEe paHee. YPOBEHb YCBOCHMS MaTepHala MOXKET OBITh OIIEHEeH IpH OTBETaX Ha
KOHTPOJbHBIE BOIPOCHI Ul CAMOINPOBEPKHU 10 COOTBETCTBYIOIIMM TEMaM U pa3/ienaM.

CamocrosTeabHas
pabota
(MHIMBYTyaIbHbIC
3aJIaHus)

C 1menpio MPOBEPKH KadecTBa W MOJTHOTHI OCBOCHHS MaTepHaja Kypca, a Takke BBIpabOTKH
HaBBIKOB M YMEHHH CaMOCTOSATEIIFHOTO IOWCKAa PEUmIeHHWA 3agad oOydaromemycs BBIAAETCS
WHANBUAYAJIFHOE pacueTHOe 3ajaHue. PemreHue «IOMaIlHUX» 3JaHUN TIpeTycMaTpHBaeT He
TOJIBKO 3HAHME TEOPETHUECKUX MOJI0KEHUH, MOHATHI M OCHOBHBIX 3aKOHOB, HO M CIIEIIHAIBHBIX
MIPUEMOB, TIPUHIUIIOB PEIICHUs OOUINX U TPYIIHBI 3a1a4 U3 ompeaereHHoro pasnena. [Ipu
BBINIOJJHEHUH pacyUETHBIX 3aJlaHUi TpeOyeTcsl MMOBTOPHUTH TUIIOBBIC 33JaHUs, BBHIIIOJIHEHHBIC B
ayqUTOpUU, U3YyYUTh MPUMEPBl pEIIeHUs 3a7ad IO 3aJaHHOM TeMe U3 PEKOMEHAYEMbIX
MCTOYHMKOB JIUTEPATyphl. B perieHnn m0/DKHBI ObITH NPUBEICHBI KpaTKas 3alllCh YCIIOBHS,
CIpaBOYHBIC JIaHHBIC, PHUCYHOK JHMOO 4YepTeXX (CXema), IOJHOE peUIeHHe 33Jauyd C
MOSICHEHHUSIMH, ITPOMEXYTOUHBIMH BBIBOIAMH PACUYETHBIX ()OPMYJI M BEIYUCICHUSIMHU, PE3YJIbTaT
peuienust. IIpy BO3HMKHOBEHHMH 3aTPYAHEHHMH B PELICHUM 3aJaHMH HEOOXOIUMO IOJIYYHTh
KOHCYJIBTAINIO y TIperonaBaTens. HANBHIyaIbHBIC 3aaHNs JOJDKHBI OBITH CHAaHBI B IIOJTHOM
00BEMe U B YCTAaHOBJICHHBIE CPOKH.
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[ToaroroBka k
9K3aMeHy (3a4eTy)

JIPYTHMX HCTOYHHKOB,
Ja00paTOPHBIX PadoOT.

KOHCIICKTOB J'IeKIlP[fI,

HOILFOTOBKa K 3K3aMCHY (3aquy) npeanojaract MU3ydeHuc peKOMeHﬂyeMOﬁ JIMTEPpATyphbl U

MOBTOPCHUE MATCPUAJIOB MNPAKTUYCCKUX U

8. llepeyeHb 0GOPYAOBAHUSA M TEXHHMYECKHUX CPEJCTB O0Gy4YeHMs, He06X0 MMbIX
JJIS1 OCYLeCTBJIEHMSI 06pa30BaTE/ILHOTO MpoLecca o JUCHHIINHE

Haumenosanue Hasnauyenue aynuropun O6opynosanue
ayJIMTOpHUU
VYueOHas yaeOHas  aymutopus AN | AyAHTOpHS YKOMIUIEKTOBaHA CIICIHAIM3UPOBAHHON y4eOHOU
ayAuTOpUs MIPOBECHNUS 3aHATHH | MeOenblo.
JIEKIIMOHHOTO THUIA u
NIPOBEECHUS 3aHATUH
CEMHHAPCKOTO THNA,
TPYIIIOBBIX 5
WHAWBUAYaJIbHBIX
KOHCYJIbTalui, TEKYILETO

KOHTPOJISI U INPOMEXYTOYHOU
aTTecTaluu

TTomemienue mis
CaMOCTOSITEILHOMN
paboTh

IIOMCIICHHUE
CaMOCTOSTEIIbHOM pa6OTLI

IS

Aynutopus (YUTATBHBIA 3a]l HAYYHO-TEXHHYCCKONH OMOIHOTEKM)

OCHAIllCHa  KOMIIBIOTEPHOM  TEXHHKOH C  BO3MOXKHOCTHIO
nmoKiIroueHNs K cetu "MHTepHeT" (HeorpaHWYeHHBIH TOCTYI) H
obecrieueH  7OCTym B DICKTPOHHYIO  MH(OPMAIMOHHO-

00pa3oBaTeNbHYIO Cpely OpraHU3aLHH.

Aynutopus YKOMIIJIEKTOBaHa CIEIHAIU3UPOBAHHON yueOHOI
MebeTbIo.

[TepeueHb JIMIIEH3MOHHOTO U CBOOOTHO PacpOCTPAHIEMOro
MPOrPaMMHOT0 00ecredeHust, HE0OX0IUMOTO JIJIsl OCBOCHUS
IOUCUMILINHBI:

Microsoft Office,

Microsoft Windows Education,

Bpayzep GOOGLE CHROME,

Dr.Web Desktop Security Suit.
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MMHUCTEPCTBO HAVKH U BBICIIIET'O OEPA30BAHMS POCCUCKOU ®EJEPALINN

Jlecocubupckmii punmuan henepaabHOro rocy1apCTBEHHOTO OI0KETHOTO
00pa30BaTeNbHOr0 YUPEXKACHUS BBICIIET0 00pa3oBaHus
«CHuOupCKU TOCYAaPCTBEHHBIM YHUBEPCUTET HAYKU M TEXHOJIOTHI
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DoHJ OLIEHOYHBIX CPEACTB AJd MPOBECACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTAllMi IO NUCHMUIIJINHE
«Maremartuka

1. Onucanue Ha3HAYEHHS U COCTaBa (l)OH}Ia OLHCHOYHBIX CPEACTB

Hacrosmuit hona onenounsix cpeacts (POC) BXOAUT B COCTaB paboUeii MporpaMMbl

NUCHUIIINHBI

MaremaTtuka

(HaMMeHOBaHKHE AUCLUILTHHBI

U MpE€aAHa3sHA4YCH IJI1 OUCHKHU IINIAaHUPYEMBIX PE3YJIIbTAaTOB 06y‘IeHI/IH IO JUCHHUIIIINHE, COOTHECCHHBIX
C YCTAHOBJICHHBIMHU B ITPOTpaMME€ MHAUKATOPAMU NOCTHUIKCHUS KOMHGTGHHHﬁ.

@®OC BrimouaeT B ceOsl OLICHOYHBIC MaTepHaibl ISl MPOBEACHHS TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH U IPOMEKYTOUHON aTTecTanuu oOydaromuxcs B (popme: 3auera/sK3aMeHa.

B coctaB ®OC BXoAAT cienyromye oleHOYHbIe CPEICTRA!

- 3QJIaHUS W BOMPOCHI ISl BBIOJIHCHUS W 3aIMTHI MPAKTUYCCKUX PabOT Ha 3aHATHUIX
CEMHHAPCKOTo THMA (TEKYIIUNA KOHTPOJIb);

- UHIUBUIYyaJbHBIE 33J]aHUs (TEKYIIUH KOHTPOIIb);

- 33/IaHUS KOHTPOJIBHOU PabOTHI (TEKYIIHI KOHTPOJIb);

- BOIIPOCHI K 3K3aMeHY (IIpPOMEKYTOUHAas aTTecTalus);

- BOIIPOCHI K 3a4eTy (MMPOMEKYTOUHAS ATTECTAIIHS).

2.

Hepeqeﬂb IVIAHUPYEMBIX PE3YyJabTAaTOB oﬁyqe}mﬂ o JTMCHUIIJIMHE, COOTHECCHHBIX

C YCTAaHOBJCHHBIMH B IPOrpaMmMe HHAUKATOPAMU 10CTHKCHUSA KOMHeTEHI[I/lﬁ

Kon Conepxanue Nunukaropsl [Tnanupyembie pe3yabTaThl 00YUYCHHUS 10 TUCLUILINHE,
KOMIIE-| KOMIIETEHUUHU JOCTHXKEHUSA COOTHECEHHBIE C YCTAaHOBIIEHHBIMU B ITIpOrpaMMe
TEHIUHA KOMIICTEHIUHA WHAUKATOPaMHU JTOCTHUKEHUS] KOMITETEHIINHU
OIIK-1 |Cnocoben OIIK-1.1. Ipumensier|3HATH: OCHOBBI BBICIICH MAaTeMAaTHKH, (HU3UKH, IKOJOTHH,

MPUMEHATH METOJbl MaTEMaTUYECKOIO| MHKEHEPHOMI rpaduku, nHPOPMATUKU u
€CTECTBEHHOHAYYH |aHalM3a M MOJICIUPOBaHHS|IPOrPAMMHUPOBAHHSI.
13(S u|B npogeccHoHaTbHOMN
0OIIeHHXCHEPHBIE | ESATEITHPHOCTH YMmerh: pemath CTaHIapTHEIE TPO(ECCHOHATBHEIC 3a1a9H C
3Hanus,  meronsl| OIK-1.2. [IpumMeHseT| mpUMEHEHHEM €CTECTBCHHOHAYYHBIX W OOIMICHH)KEHEPHBIX
MaTEeMaTHYECKOTO | METOJBl TEOPETUYECKOTO W|3HAHWH,  METOHOB  MaTeMaTHYeCKOro  aHalm3a U
aHau3a 1 | 9KCIIEPUMEHTAIEHOTO MOJICITUPOBAHUSL.
MOJICITAPOBAHHS, HCCIICTOBaHHS B
TEOPETHYECKOTO ¥ | MPOheCCHOHATIBHOM
9KCIIEPUMEHTAIBHO | IEITEIIbHOCTH Baaners: METOJlaMU TEOPETHYECKOTO u
ro uccrnenosanus B|OIK-1.3. Hcnonp3yeT|3KCIepuMEHTAILHOTO HCCIIEJOBaHMS 00BEKTOB
podeCcCHOHANBLHOM | €CTECTBEHHOHAYYHBIE U | ipoecCHOHAIBLHO JIeTeIbHOCTH.
JIeSTeIbHOCTH o0IIeMHKEHEePHbIC 3HAHUS B
npogeCcCHOHATBHOM
JISITETbHOCTH
2.1. ®opmbI KOHTPOJIsI GOPMUPOBAHUSI KOMIIETEHIU
a) ouHas opma
Kon
e Kontponupyembie KOHTPOJIMPYEMO HaumenoBanue
- pa3zen/TeMa IUCITUIITNHEL KOMIETEHITIH OIIEHOYHOTO CPE/ICTBA
(mn ee yacTy)
1 Pa3nen 1. JIuneiinas aaredpa, aHAJUTHYECKAasl TeOMeTPHsI H BEKTOPHAsA ajreop

1.1 |Matpunsl u onepanyy HaJ HUIMHU Tekyuuii KOHTPOJIb:
OIIK-1 3aJaHusi U BOTMPOCHI [JIsi BHIMOJHEHHS M 3allUTHI
MPAKTHYECKUX padoT; WHIUBHYaIbHbBIC 3a1aHusI
1.2 |Onpenenurenn. OnpenenuTeNr MalbIX OIIK-1 Tekyuuii KOHTPOJIb:




36

nmopsigkoB.  CBoiicTBa  ompenenuTenei.
MuHops! 1 anre0pandeckue JOIOTHEHUS

3a/IaHNST U BOTIPOCHI JIJISl BBITTOJIHEHUS W 3AIUTHI
MPaKTUIEeCKUX padoT; WHANBHAYAIbHBIC 3aTaHUS

1.3 |O6parnas maTpuna. Panr MaTpuis! Tekyuuii KOHTPOJIb:
OIIK-1 3a7aHusi ¥ BOMPOCHI ISl BHITIOJHEHHS M 3aIIUTHI
NPaKTHYECKUX paboT; MHIMBHIyaJIbHbIC 3a1aHUs
1.4 |Cucrembl JMHEHHBIX ypaBHeHHH. Merton Texkymmii KOHTPOJIb: 3aJaHUsl W BOIPOCHI IS
Kpamepa OIIK-1 BBHIIIOJTHEHUST W 3alUThl NPaKTHYECKUX pPadoT;
VHJIMBHIyaJIbHbIC 3a1aHUs
1.5 |Merox 'aycca pemenus CJIY. Kpurepuit Tekymuii KOHTPOJIb:
COBMECTHOCTH IIPOU3BOJILHOH CHCTEMBI OIIK-1 3a7aHusi ¥ BOIMPOCHI ISl BHITIOJHEHHS M 3aIUTHI
JIMHEHHBIX ypaBHEHUH MPaKTHYECKUX padoT; HHANBHIYaJIbHbIC 33JaHHS
1.6 |Cucrema KOMILIEKCHBIX 4qHCell. Tekyuuii KOHTPOJIb:
Anrebpamdeckas ¢dbopma 3aIUCH. OITK-1 3aJaHus M BOMIPOCHI JUIS BBITOJHEHHS M 3aIUTHI
JlelicTBHs Ha/l KOMIJIEKCHBIMH YHCIIaMHU B MPaKTHYECKNX padoT; HHANBHUIYaIbHbIC 3a1aHHU
anrebpandeckoit popme 3amicu
1.7 |['eomerpmueckoe IIPEICTaBICHUE Tekymuii KOHTPOJIb:
KOMIUIEKCHBIX qHCel. 3aaHusT ¥ BONIPOCHI IS BHITIOJHEHHS M 3aIIUTHI
Tpuronomerpudeckass ¢opMa  3aIHCH. MPaKTHYECKNX padoT; HHANBHUIYaIbHbIC 3a1aHM
VYMHOXKEHHE U JEICHUE  YUCel B OIIK-1
TPUTOHOMETPUYECKON  (OopMe  3aIlicu.
®dopmya Myapa u GpopMysia u3BiIeUCHHs
KOpHS M3 KOMIUIEKCHOTO YHCTa
1.8 |DnemeHTHI BEKTOPHOM anreOpbl. BekTopsl. Tekyluii KOHTPOJIb:
JnnHa BexTopa. JInHeiHbIe onepary Hajg OIK-1 3a7aHusi ¥ BOIMPOCHI ISl BHIMOJHEHHS M 3aIUTHI
BekTopamu. CkaJsipHOE TpPOM3BEICHUE MIPAaKTUYECKUX padoT; MHAUBUIYAIbHbIC 3aJaHUSA
BEKTOPOB. YTOJI MEKAY BEKTOPaMHU
1.9 |J/lumeitHo  3aBUCHMMbBIE W  JIMHEHHO Tekymuii KOHTPOJIb:
HE3aBHCHMBIE CHCTEMBI BEKTOPOB. 3aJaHusT ¥ BOTIPOCHI ISl BHITIOJHEHHS M 3aIUTHI
[IpencraBnenne BeKTOpa B KOOPAWHATHOM OIIK-1 MPaKTHYECKNX padoT; HHINBHUIyaIbHbIC 3a1aHUs
dopme.  JleficTBHE ¢ BEKTOpaMH,
3aJaHHBIMH B KOOPJIMHATHOH (opme
1.10 |BexropHOe mpou3BeieHHE BEKTOPOB U €r0 Texkymmii KOHTPOJIb:
cBoiictBa. CMeIIaHHOE TPOU3BECHHE OIIK-1 3a1aHUs] M BOTIPOCHI /1JIsl BBITIOJIHEHUS M 3aLUThI
BEKTOPOB U €T0 CBOWCTBA MPaKTHYECKUX padoT; MHIMBHyaJIbHbIC 331aHHsI
1.11 |IIpsimas Ha MIOCKOCTH. Pa3nudHble BUIBI Tekyumuili KOHTPOJIb:
YpaBHEHHS MPSIMOI JIMHUHM. YTOJI MEXIy 3aJaHusi ¥ BOIMPOCHI ISl BHITMIOJHEHHS M 3aIlUTHI
IPSIMBIMU JIMHUSIMY, yCIJIOBUS OIIK-1 MPAaKTUYECKUX padoT; MHANBUIYAIbHBIC 3aaHNS
MapayielbHOCTH U MEPIeHANKYISIPHOCTH
npsmbix. PaccrosiHue oT TOUky 10 NpsIMOit
1.12 |Ilnockocth. PazmuuHble BUIBI YpaBHEHHIA Texkymuii KOHTPOJIb:
IUIOCKOCTH. YTOJ MEXIy IUIOCKOCTSIMH. OIK-1 3aJaHusT ¥ BOIIPOCHI ISl BHITIOJHEHHS M 3aIUTHI
YcnoBus NapaJuIeNbHOCTH u MPaKTHYECKUX paboT; MHIUBHUIyaJIbHbIC 3a1aHUs
NEePIEHANKYISIPHOCTH IIJIOCKOCTEH
1.13 |[IpsiMast TUHUS B IPOCTPAHCTBE Tekymuii KOHTPOJIb:
OIIK-1 3aJaHusT ¥ BOMPOCHI ISl BHITIOJHEHHS M 3aIUTHI
MPAaKTHYECKUX padoT; MHIMBHIyaJIbHbIE 331aHUs
1.14 |KpuBble 2-ro  mopsuka.  DJuMIC, Tekymuii KOHTPOJIb:
runepbona, mnapabona. Kitaccuduxanms OIIK-1 3aJaHusT ¥ BOIIPOCHI ISl BHITIOJHEHHS M 3aIUTHI
KPHBBIX 2-TO MOPSIJIKa MPaKTHYECKUX padOoT; WHIUBHYaJIbHbIC 33/1aHHsI
2 Paznen 2. luddepeHnnaibHoe HCUHCTEHUE
2.1 |lonstne ¢yukuun. CrocoObl 3amaHus Tekyumuii KOHTPOJIb:
¢yHKnun.  OneMeHTapHble  (QyHKIHH. OIIK-1 3a/1aHUsl U BOIIPOCHI JUJISl BBIIIOJIHEHUS U 3alLUTHI
IIpenen uncnoBo# Nocieq0BaTEILHOCTH MIPAKTHYECKUX paboT; HHAUBUYaJIbHBIE 3aaHHs
2.2 |IIpenmen GdhyHKIIH B TOYKE. TeKylIHil KOHTPOJIb:
OnHOCTOpOHHME TIpeaeisl. beckoHedHO 3aJaHusl U BOTPOCH! JUIS BBITIOJHEHUS W 3aIIHUTHI
Majble M1 OECKOHEYHO OOJbITNE (YHKITHH. MIPAKTHIECKUX padOoT; HHIUBUIYaTbHBIE 3aaHHs
OCHOBHBIE ~ TEOpeMBl O  Ipejenax. OIIK-1
3ameuarenbHble Ipeebl.
HenpepsiBHOCTB byHKIMH. Touku
pa3pbiBa pyHKIMH U MX KIaccu]uKams
2.3 |OmpenencHue MIPOU3BOIHOM. OIK-1 Tekyuuii KOHTPOJIb:

T'eomeTpuueckuii 1 MEXaHUYECKUH CMBICT

3aJaHud W BOINPOCHI JJid BBINOJHCHHSA W 3alIUThI
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MIPOU3BOTHO. [IpaBuna
mudepeHIIPOBAHIISL. Hduddepernnan
¢ynkuun. Ilpumenenne nuddepennuaa
B TPUOIHKEHHBIX BBIYUCIICHUSIX.
IIpousBonHbIe u muddepentmans

BBICIIUX NOPAAKOB

MIPAKTHIECKHUX padOT; HHIUBUIYaIbHBIC 3aaHMs

2.4 |UccnepmoBaHme (QYHKIMH C TOMOIIBIO Tekymuii KOHTPOJIb:
Opou3BOAHBIX.  Kputudeckue  TOUKH. 3a7aHusi ¥ BOIMPOCHI ISl BHITIOJHEHHS M 3aIUTHI
VYcnoBust Bo3pacTaHWs W yOBIBaHUS MPaKTHYECKNX padO0T; HHANBHUIYaIbHbIC 3a1aHHUS
(hyHKIHN. OKkcTpeMym ¢byHKIHN. OIIK-1
Bemykiiocte M BOTHYTOCTh — Tpaduka
¢yakoun. Toukn mepern6a. ACHMITTOTHI
rpaduka GyHKINU
IIpomexxyTouHas aTTecTaus OIK-1 IIpome:xkyTouHas aTTecTalus MO JUCHUIIMHE:
BOIIPOCHI K 9K3aMEHY
3 Pa3znen 3. UHTerpajbHoe HucUMCIeHUE
3.1 |IIepBooOpa3Has GbyHKIHA u Tekyuuii KOHTPOJIb:
HeomnpeaeneHHbld uHTerpan. CpoiicTBa OIIK-1 3a1aHUs] M BOTIPOCHI /JIsl BBITIOJIHEHUS M 3aLUThI
HEOIIpeIeICHHOT0 MHTeTpajia MIPAKTUYECKUX padoT; MHANBUYaIbHbIC 3aJaHUS
3.2 |lHTerpanbl OT OCHOBHBIX 3JIEMEHTapHBIX Tekymiuil KOHTPOJIb: 3aJaHUS U BOIPOCHL I
¢yHkumidi. MeTox  HemocpeaCTBEHHOTO OIIK-1 BBIMOJIHEHUS M 3alUThl MPAKTHUECKUX padoT;
MHTETPUPOBAHUS WHAMBUYyaJIbHBIC 3aaHUS
3.3 |Meron 3ameHbl mepeMeHHON U (opmyia Tekyuuii KOHTPOJIb:
UHTErpUPOBaHUA o 4acTAM. OIK-1 3aJaHusg ¥ BOIPOCHI JUIS BBIOJHEHMS M 3alTUTHI
WuTterpupoBaHue palnuoHalIbHBIX OpoOei MIPAaKTUYECKUX padoT; MHAUBUIYAIbHbIC 3aJaHUSA
Y TPUTOHOMETPUYECKUX (PyHKIHUH.
3.4 |Ompenenenublii  umHTerpan.  CBolicTBa Tekymuii KOHTPOJIb:
OTIpEeZIeTIEHHOTO MHTETpaja. OITK-1 3aJaHusT ¥ BOTIPOCHI ISl BHITIOJHEHHS M 3aIUTHI
I'eomeTpuueckuii CMBICT OIPEAEIEHHOTO MPaKTHYECKNX padoT; HHINBHUIyaIbHbIC 3a1aHHU
MHTETpajia
3.5 |Meroxn 3aMEHBL HNepeMEHHON u Tekyumuii KOHTPOJIb:
MHTETPUPOBAHHUE 1o 4acTsIM B 3aJaHUsT ¥ BOTIPOCHI ISl BHITIOJHEHHS M 3aIUTHI
omnpeeseHHOM uHTerpaie. I[lpunoxenus OIIK-1 MPAaKTUYECKUX padoT; MHANBUIYAIbHBIC 3aaHNS
OTIpeNIeNIeHHBIX MHTETPajioB K 3ajadam
reOMETPUH U (PU3UKH
4 Paznen 4. IluddepeHunaibHble YPABHEHHS M PSAAbI
41 |duddepeHuunanbHbie YpaBHEHHUS, Tekyluii KOHTPOJIb:
OCHOBHBIE TTOHATH. 3amada Koru OIIK-1 3a/1aHUs] M BOTIPOCHI /1JIsl BBITIOJIHEHUS M 3aLUThI
MPAaKTUYECKUX padoT; MHANBUYAIbHBIC 3a0aHUS
4.2 |YpaBHeHus IIEPBOIO opsiAKa: c Tekyumuili KOHTPOJIb:
pa3AeTAIOMUMICS TePEMEHHBIMH. OIIK-1 3aIaHMsI ¥ BOMPOCHI JUIS BBITTOMTHEHHS M 3aIUTHI
NPaKTHYECKUX padoT; MHIMBHIyaJIbHbIC 331aHHs
4.3 |OpHOpOAHBIE u JIMHEWHBIE Tekymuii KOHTPOJIb:
muddepeHnnansHple  ypaBHeHHst  1-ro OIIK-1 3aJaHusT ¥ BOIMIPOCHI ISl BHITIOJHEHHS M 3aIUTHI
nopsKa MPaKTHYECKUX padoT; MHIMBHIyaJIbHbIC 331aHUs
4.4  |Jluneiinsie muddepeHnranbHbIe Tekymuii KOHTPOJIb:
ypaBHEHHUS BTOPOTO nopsiaka c 3a7aHusl ¥ BOIMIPOCHI ISl BHITIOJHEHHS M 3aIUTHI
HNOCTOSIHHBIMU K03 (hpUIHEHTaMH. MPaKTHYECKUX paboT; MHIUBHUIyaJIbHbIC 3a1aHHs
CtpykTypa obmero penieHus OITK-1
OJTHOPOJTHOTO YpaBHEHHSI.
XapaKTepUCTHIECKOE ypaBHEHHE.
YacTHbIe u oOrmree pemieHne
HEOJHOPOJIHOTO YPaBHEHHUS
45 |YucnoBeie paAgsl. OCHOBHBIE TOHSTHS. OIIK-1 Tekyuuii KOHTPOJIb:
CxomuMoCTh psila M €0 CyMMa. 3aJaHusl U BOTPOCH! JUIS BBITIOJHEHUS U 3aIIHUTHI
Heobxoaumoe ycioBre cX0IMMOCTH. NPAaKTHYECKUX padoT; MHIMBHIyaJIbHbIC 3a1aHUs
4.6 |[Ipuznaku CpaBHECHUS CXOIUMOCTH OIIK-1 Tekymuii KOHTPOJIb:
YHUCJIOBBIX PSJIOB C  IIOJIOKUTEIBHBIMH 3a7aHusi ¥ BOIMPOCHI ISl BHITIOJHEHHS M 3aIIUTHI
YJICHAMHU. [Tpuznaku CXOJIMMOCTH MPaKTHYECKUX paboT; MHINBHUIyaJIbHbIC 3a1aHUs
Janam6epa, Kommn
4.7 |3HakorepeMeHHbIE PsIbl. AOCONIIOTHAS U OIIK-1 Tekymuii KOHTPOJIb:

YyCJI0BHas CXOJHUMOCTD. HpI/I3HaK

3aJaHud W BOINPOCHI JJid BBINOJHCHHSA W 3alIUThI
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JleiiOuuma CXOMMOCTH
3HaKouepenyromerocs psna. CreneHHbIE
psaapl. Paguyc U uMHTEpBaJll CXOAUMOCTH.
PaznoxxeHue sieMeHTapHBIX (QYHKIHMH B
psiasl Teisiopa u MakiiopeHa.

MIPAKTHIECKUX padOoT; HHIUBUAYaTbHBIC 3aJaHHs

IIpomexyTouHast aTTeCTals

[IpOMe)KyTO‘-lHaH aTrrecranud 1mo TMCIUMIIJINHE:

OIIK-1
BOTIPOCHI K 9K3aMEHY
0) 3aouHas hpopma
Kong
Ne KouTponupyemslie KOHTPOJIUPYEMOU HanmenoBanue
paszen/TeMa JUCIUIIITHHBI KOMITETEHIINN OLIEHOYHOT'O CPEJCTBA
(umu ee yacTH)
1 Pasnea 1. JIuneiinas ajare0pa, aHaJluTHYeCKasi FTeOMeTPHUs U BEeKTOPHas1 ajaredpa
1.1 |Matpuus! u onepanyuy HaJ HUIMA Tekymuii KOHTPOJIb:
OIIK-1 3a7aHusT ¥ BOTIPOCHI 11 BHITIOJHEHHS M 3aIUTHI
MIPAKTUYECKUX padoT; MHANBUYaIbHbIC 3aaHUS
1.2 |Ompeaenutenu. OnpeieauTean MajbIX Tekyuuii KOHTPOJIb:
nopsakoB. CBoiicTBa  ompenenuTenei. OIIK-1 3a1aHUs] M BOTIPOCHI /JIs1 BBITIOJIHEHUS M 3aLUThI
MuHOpBI U anredpandeckre JOMOJIHEHUS MIPAKTUYECKUX padoT; MHAMBUIYAIbHbIC 3aaHUS
1.3 |O6parHas MaTpuna. Panr MaTpuisl Tekyluii KOHTPOJIb:
OIIK-1 3a1aHUs] M BOTIPOCHI /JIsl BBITIOJIHEHUS M 3aLUThI
MIPAaKTUYECKUX padoT; MHANBUIYaIbHbIC 3aJaHUS
1.4 |Cucrtemsl JuHEMHBIX ypaBHeHHil. Meton Tekyumuii KOHTPOJIb:
Kpamepa OIIK-1 3a/laHusl ¥ BOIIPOCHI ISl BBIIIOJIHEHUS M 3alLUTHI
MPaKTHYECKUX PaboT; HHANBHUIYaJIbHbIC 3a1aHHs
1.5 |Merox I'aycca pemenust CJIY. Kputepuit Tekyumuii KOHTPOJIb:
COBMECTHOCTH IIPOM3BOJBHONW CHCTEMBI OIIK-1 3a7aHusT ¥ BOTIPOCHI ISl BHITIOJHEHHS ¥ 3aIUTHI
JMHEHHBIX ypaBHEHUH MPaKTHYECKUX padoT; MHINBHIyaJIbHbIC 331aHUs
1.6 |Cucrema KOMIIJICKCHBIX YHCelL Tekyuuii KOHTPOJIb:
AnreOpanyeckas ¢dopma 3aIIHCH. OITK-1 3a7aHusT ¥ BOTIPOCHI ISl BHITIOJHEHHS M 3aIUTHI
JleficTBrsl Ha/l KOMIJIEKCHBIMHU YHCIIaMH B MPaKTHYECKNX padoT; MHINBHUIyaIbHbIC 3a1aHHUs
anredpandeckoii popme 3anucu
1.7 |T'eomerpuyeckoe NIPEICTaBICHUE Texkymuii KOHTPOJIb:
KOMIIJIEKCHBIX YHCe. 3aJaHusg ¥ BOIPOCHI IS BBIOJHEHMS M 3aIUTHI
TpuroHomerpudeckass (opMa  3amuCH. MPAaKTUYECKUX padoT; MHANBUIYAIbHBIC 3aaHNSA
YMHOXKEHHE U JIeJICHUE  4uCel B OIIK-1
TPUTOHOMETpHUYEeCcKol  dopme  3amucu.
Dopmyra Myapa u GpopMyJia u3BIeHEHHs
KOPHS U3 KOMIUIEKCHOTO YHCIIa
1.8 |DnemeHTHI BEKTOPHOH anreOpbl. BeKTOpHI. Tekymuii KOHTPOJIb:
Jnuna BexTopa. JInHeHbIe onepanyy Haj OIK-1 UHAVMBUYaJIbHBIE 3aaHUS
BekTopamu. CkalsipHOe INpPOU3BEICHHE
BEKTOPOB. YT0Jl MEXKAY BEKTOPAMHU.
1.9 |JluneitHo  3aBUCHUMbBlE W  JIMHEHHO Tekymuii KOHTPOJIb:
HE3aBUCHMBIE CUCTEMBI BEKTOPOB. UHAVMBUYaJIbHBIE 3aaHUS
IIpencraBnenue BeKTOpa B KOOPJIMHATHOM OIIK-1
dopme.  MleiictBHsI ¢ BEKTOpamH,
3aJJaHHBIMH B KOOPJIMHATHOW (hopme
1.10 |BekTOpHOE MPOM3BEICHUE BEKTOPOB U €T Texkymuii KOHTPOJIb:
cBoiictBa. CMemaHHOE TPOU3BEICHUE OIIK-1 3aJlaHUsl U BOMIPOCHI JUISI BBIMOJIHEHUS W 3alllUThI
BEKTOPOB U €TO CBOWCTBA MPAaKTUYECKUX padoT; MHANBHIYAIbHBIC 3aJaHNS
1.11 |IIpsmas Ha TWIOCKOCTH. Pa3nudHble BUIBI Tekyuuii KOHTPOJIb:
YpaBHEHHS MPSAMOHN JIMHUU. YTONI MEXIy WHIVBHUIYaJIbHbIC 3a0aHUS
MPsIMBIMU JIMHUSAMY, yCIIOBUSA OIIK-1
HapaIeNbHOCTH U MEePIeHAUKYISIPHOCTH
npsMbIX. PaccTosiHEE OT TOUKH 10 NpsIMOi
1.12 |IInockocts. Paznuunble BHIBI ypaBHEHHH Tekymuii KOHTPOJIb:
IUIOCKOCTH. YTOI MEXAY IUIOCKOCTSIMH. OIIK-1 3aJaHMs U BOIPOCHI JUIS BBINOJHEHMS U 3alIUTHI

VYcnopus napaJlyICJIbHOCTU n

MPAKTUYCCKUX pa60T; WHAWBUYAJIbHbBIC 3aJaHUS
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MePICHANKYIIPHOCTH TUIOCKOCTEH

1.13 |IIpsiMast TUHUS B IPOCTPAHCTBE Texkyuuii KOHTPOJIb:
OIIK-1 3aaHUsT ¥ BONPOCHI IS BHITIOJHEHUS M 3aIUTHI
NPaKTHYECKUX padoT; MHIMBHIyaJIbHbIC 3a1aHUsI
1.14 |KpuBble 2-ro  mopsumka.  DJumMIC, Tekymuii KOHTPOJIb:
runepbona, mnapabona. Kiaccuduxanms OIIK-1 UHAMBUYaJbHbIE 3aaHUSA
KPHBBIX 2-TO MOPSIJIKa
2 Pazgen 2. IluddepeHunaibHOe HCUHCICHUE
2.1 |llonsarue ¢ynknun. CrocoObl 3amaHus Tekylmuii KOHTPOJIb:
¢ynkuu.  DneMeHTapHble  (QYHKLIUH. WHJIBHyaJIbHbIC 3a1aHUs
[Ipenen uncoBoOi NOC/IENOBATENILHOCTH
2.2 |llpenmen ¢byHKIUH B TOUKE. Tekymuii KOHTPOJIb:
OnHOCTOpOHHME TIIpeaeisl. beckoHedHO WHIVBHUIYyaJIbHbIC 3aTaHU
Mauble ¥ OECKOHEYHO OOJbIIue ()YHKITHH.
OCHOBHBIE ~ TEOpPEMBI O  IIpEAenax.
3ameuaTenbHbIC TIPEEIbL.
HenpepbiBHOCTB (GyHKIHN. Touku
pa3psiBa pYHKIMH U MX KIaccu(puKams
2.3 |OmpenenecHue MIPOU3BOIHOM. Tekyumuii KOHTPOJIb:
['eomeTpryeckuii 1 MEXaHUYECKUH CMBICI 3a7aHusi ¥ BOIMPOCHI ISl BHIMOJHEHHS M 3aIUTHI
MPOU3BOTHOM. [MpaBuna NPaKTHYECKUX padoT; MHIUBHIYaIbHbBIC 331aHUs
JuddepeHIIPOBAHISL. Huddepennunan OIK-1
¢ynkuyn. I[lpumenenne nuddepennuaia
B MPUOITMKEHHBIX BBIYHCIICHHSX.
IIpousBonHbIE u nuddepenumans
BBICIINX TOPSAKOB
2.4 |UccnemoBanme (QYHKIMH C TOMOIIBIO Tekyuuii KOHTPOJIb:
NpOM3BOMHBIX.  KpuTHUYecKME  TOYKH. 3aJaHusT ¥ BOTIPOCHI ISl BHITIOJHEHHS M 3aIUTHI
VYcnoBust  Bo3pacTaHWs WM yObIBaHUSA MPaKTHYECKNX padoT; HHINBHUIyaIbHbIC 3a1aHHU
(hyHKIHM. OKkcTpeMym ¢GbyHKIHN. OIIK-1
Beimyxiiocts M BOTHYTOCTH  Tpaduka
¢yaxkuun. Touku mepern6a. ACHUMITOTHI
rpaduka QyHKIHU
[IpomexyTouHast aTTecTamys OITK-1 IIpome:xkyTounas aTTecTanus MO TUCHUTNIMHE:
BOIIPOCHI K 334eTy
3 Pazgen 3. UHTerpajbHoe HCYHCIEHHE
3.1 |IlepBooOpa3Has byHKIUS u Texkymuii KOHTPOJIb:
HeompeaeneHHbld  uHTerpan. CBoiicTBa OIIK-1 WHJIMBUyaJIbHbIC 3aJaHUs
HEOIIpeIeIEHHOT0 MHTEeTpajia
3.2 |UHTerpanbl OT OCHOBHBIX 3JIEMEHTapHBIX Tekyluii KOHTPOJIb:
¢yHkuid. MeTon  HEMOCPEICTBEHHOTO OIIK-1 3aJJaHUs] U BONPOCHI ISl BBINIOJIHEHUS W 3aLIUATHI
MHTETPUPOBAHUS NPaKTHYECKUX padoT; MHIMBHIyaJIbHbIC 331aHHs
3.3 |Merox 3ameHbl nepeMeHHOW M (opmyna Tekymuii KOHTPOJIb:
MHTETPUPOBAHUS o JaCTSIM. OIK-1 3aJaHusT ¥ BOIMIPOCHI ISl BHITIOJHEHHS M 3aIUTHI
WHTerpupoBanue panuoHaIBHBIX JApobeit MPaKTHYECKUX padoT; MHINBHUIyaJIbHbIE 3a1aHHs
Y TPUTOHOMETPUYECKHX (DYHKIMH.
3.4 |Ompenenennsiii  uHTerpan.  CaolicTBa Tekymuii KOHTPOJIb:
OIIpeIeTIEHHOTO MHTETpaja. OIK-1 3aJaHusl ¥ BOIMPOCHI ISl BHITIOJHEHHS M 3aIIUTHI
I'eomeTpuueckuii CMBICT OIPEEIeHHOTO MPaKTHYECKUX padO0T; MHIUBHYaIIbHbIC 3a1aHUs
MHTErpajia
3.5 |Merox 3aMEHBI epeMeHHON 51 Texkymuii KOHTPOJIb:
MHTETPUPOBAHHUE o 4acTsIM B 3aJ]aHusl U BOTIPOCHI YISl BBITIOJNIHEHUS W 3alIHUThI
Orpe/ieJIeHHOM uHTerpajie. [lpuioxeHus OIIK-1 MPaKTHYECKUX padO0T; MHIUBHYaIIbHbBIC 3a1aHUs
OINIPEZICTICHHBIX HMHTETPAlOB K 3aJadam
TEOMETPUH U (HU3UKHU
4 Pa3nen 4.1uddepeHnuaabHble YpaBHEHUs U PSIAbI
4.1 |IuddepeHnuanbHbie YpaBHEHH, OIK-1 Tekyuuii KOHTPOJIb:
OCHOBHbIE MoHATHS. 3anada Komm VHJIMBHIyaJIbHbIC 3a1aHUs
4.2 |YpaBHeHHs  [epBOro  MOpsaKa: ¢ Tekymuii KOHTPOJIb:
Ppa3eNIoIUMUCS TePEMEHHBIMH. OIIK-1 3a7aHusi ¥ BOIMPOCHI ISl BHITIOJHEHHS M 3aIIUTHI
NPAaKTHYECKUX padoT; MHIMBHIyaJIbHbBIC 3a1aHUs
4.3 |OpHOpoaHBIE u JUHEHHBIE OIIK-1 Tekylmuii KOHTPOJIb:
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muddepeHnnansHple  ypaBHeHHs  1-To 3a7aHUsT ¥ BONIPOCHI IS BBITIOJHEHUS M 3aIUTHI
OpsIKa MPaKTHYECKUX padoT; HHANBUIYaJIbHbIC 33JaHHS
4.4  |Jluneitasie muddepeHranbHbIE OIIK-1 Tekyuuii KOHTPOJIb:
YpaBHEHHUS BTOPOTO nopsaka c 3a7aHusi ¥ BOMPOCHI ISl BHITIOJHEHHS M 3aIIUTHI
MOCTOSIHHBIMU K03 (hpULMEHTaAMH. MPaKTHYECKUX paboT; MHIUBHUIyaIbHbIC 3a1aHUs
CrpykTypa o0miero pelieHus
OJTHOPOJTHOTO ypaBHEHHSI.
XapaKkTepucTUIeCKoe ypaBHEHHE.
YacTHbIe u oOrmree pemeHne
HEOJHOPOIHOTO YPaBHEHUS
45 |Yucnoele psasl. OCHOBHBIE MOHSTHS. OIIK-1 Tekyuuii KOHTPOJIb:
CxomuMoCTh psila M €0 CyMMa. WHIVBHUIYyaJIbHbIC 3aTaHU
Heobxoaumoe ycnoBue cX0IuMOCTH.
4.6 |llpuzHaku CpaBHEHHS CXOAUMOCTH OIIK-1 Texkyuuii KOHTPOJIb:
YHCIIOBBIX PAIOB C MOJOXXUTEIbHBIMHU WHIVBHUIYyaJIbHbIC 3a0aHU
WICHAMH. [Tpuznaku CXOJMMOCTH
Jlanamo6epa, Komru
4.7 |3HakomepeMeHHBIE pAObl. AOCONIOTHAS U Tekyluii KOHTPOJIb:
yCJIOBHas CXOJIUMOCTD. HpI/ISHaK 3aJlaHud U BOIIPOCHI AJIA BBITIOJTHEHUS U 3aIUTHI
Jleii6uuma CXOIHMOCTH MIPAKTUYECKUX padOoT; MHAUBUIYAIbHbIC 3aaHUSA
3HaKouepenytomerocss psnaa. CremneHHbIe OIIK-1
psanpl. Paguyc M uMHTEpBaJ CXOIUMOCTH.
Pa3noxxenne sneMeHTapHbIX (yHKUIWIT B
psnsl Teitnopa u MakiiopeHa.
[IpomexyTouHas aTTecTanus OIK-1 IIpoMeskyTouHasi aTTecTalMsA 1O JUCHMILIHHE:
BOTIPOCHI K 9K3aMEHY
B) OYHO-3a04Has hopma
Kon
Ne KouTponupyemsie KOHTPOJIUPYyEMOU HanmenoBanue
paszern/TeMa JUCIUITITHHBI KOMITETEHINN OILIEHOYHOT'O CPEJCTBA
(uu ee vacTh)
1 Pasnea 1. JIuneiinas aaredpa, aHaJIuTHYECKasi TeOMeTPHUs U BEKTOPHas ajaredpa
1.1 |MaTpuus! u onepanyuy HaJ HUIMA Tekyumuii KOHTPOJIb:
OIIK-1 3a/1aHUsT M BOTIPOCHI /JIsl BBITIOJIHEHUS! U 3aLUTHI
MPAaKTUYECKUX padoT; MHANBUYAIbHBIC 3a0aHUS
1.2 |Ompeaenurenu. OnpeieauTenn MajbiX Tekyuuii KOHTPOJIb:
nopsakoB. CBoiicTBa  ompenenuTenei. OIIK-1 3a1aHUs] M BOTIPOCHI /1JIsl BBITIOJIHEHUS M 3aLUThI
MuHops! 1 anreOpandeckne JOIOTHEHHUS MPAaKTUYECKUX padOoT; MHANBHIYAIbHBIC 3aTaHNS
1.3 |OGparHas MaTpuna. PaHr MaTpuiibl Tekyluii KOHTPOJIb:
OIIK-1 3a1aHMsI ¥ BOMPOCH! JUIS BBITTOJHEHHS M 3aIUTHI
MPAaKTHYECKUX padoT; MHANBHAYAIbHBIC 3 0aHNS
1.4 |Cucremsl JMHEWHBIX ypaBHeHHH. Merton Tekymuii KOHTPOJIb:
Kpamepa OIIK-1 3aJ1aHUs] M BOTIPOCHI /Uil BBIIIOJIHEHUS W 3aLUTHI
MPaKTHYECKUX padoT; MHIMBHIyaJIbHbIC 331aHUs
1.5 |Merox I'aycca pemenust CJIY. Kputepuit Tekymuii KOHTPOJIb:
COBMECTHOCTH IPOU3BOJILHOH CHCTEMBI OIIK-1 3aJaHusl ¥ BOIMPOCHI ISl BHITIOJHEHHS M 3aIIUTHI
JIMHEHHBIX ypaBHEHUH NPaKTHYECKUX padoT; MHIMBHIyaJIbHbIC 331aHHs
1.6 |Cucrema KOMIIJIEKCHBIX 4HCelL Tekymuii KOHTPOJIb:
Anrebpanueckas ¢dopma 3aIIHCH. OIK-1 3aJaHusT ¥ BOIMIPOCHI ISl BHITIOJHEHHS M 3aIUTHI
JleficTBHsl Ha/l KOMIJIEKCHBIMHU YHCIIaMHU B MPaKTHYECKNX paboT; MHINBHUIyaJIbHbIC 3a1aHUs
anredpandeckoi (hopme 3anucu
1.7 |T'eomeTrpuyeckoe NIPEICTaBICHUE Texkymuii KOHTPOJIb:
KOMIUTEKCHBIX YHCel. 3a7aHUsT ¥ BONIPOCHI IS BBITIOJHEHUS M 3aIUTHI
Tpuronomerpuueckass ¢dopMa  3aIHCH. MPaKTHYECKNX padO0T; HHANBUIYaIbHbIC 3a0aHH
YMHOXEHHE W JA€NEHHE UHCel B OIIK-1
TPUTOHOMETPUUYECKON  (opMe  3allicH.

®opmyna Myaspa u GpopMyIia n3BiedeHHUS

KOpPHS U3 KOMIICKCHOT'O YKCJid
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1.8 |DnemeHTbI BEKTOPHO#H anreOpbl. BekTopsl. Tekyuruii KOHTPOJIb:
Jnuna BekTopa. JInHelHbIe onepaluy Haja OIK-1 HMHIUBUAYaJIbHbIE 3a1aHUS
BekTopamu. CKalsIpHOE NpPOM3BEACHHE
BEKTOPOB. YT0J MEXKAY BEKTOPaMHU.
19 |JluneitHo  3aBUCHUMbBIE W  JIMHEHHO Tekymuii KOHTPOJIb:
He3aBHCHMBIE CHCTEMBI BEKTOPOB. 3a7aHusi ¥ BOIPOCHI ISl BHITIOJHEHHS M 3aIlUTHI
[IpencraBnenne BekTOpa B KOOPAWHATHOM OIIK-1 MPaKTHYECKUX padoT; MHINBHUIyaIbHbIC 3aaHUs
thopme. HevictBus c BEKTOpamu,
3aJaHHBIMH B KOOPAWHATHOH (hopme
1.10 |BekTopHOE Mpou3BEIEHHE BEKTOPOB H €TI0 Tekyuuii KOHTPOJIb:
cBoiictBa. CMemaHHOE MPOM3BEICHHUE OIIK-1 3aaHUsT ¥ BONIPOCHI 11 BHITIOJHEHUS M 3aIUTHI
BEKTOPOB U €r0 CBOMCTBA MPaKTHYIECKUX padoT; MHANBHUIYaJIbHbIC 33JaHUS
1.11 |IIpsimas Ha TIOCKOCTH. Pa3nmuuHble BUIBI Texkyuuii KOHTPOJIb:
YpaBHEHHS MPAMOHN JIMHHU. YTONI MEXIy 3aaHUsT ¥ BONIPOCHI IS BHITIOJHEHUS M 3aIUTHI
HPSMBIMH JIVHUSIMH, YCIIOBUS OIIK-1 MPaKTHYECKUX PadOT; HHANBHUIYaIbHbIC 3a1aHH
MapajuIeIbHOCTH U NEPHEHIUKYISPHOCTH
npsMbIX. PaccrosiHue oT TOUky 10 NpsIMOil
1.12 |Ilnockocth. PazmuuHble BUIBI YpaBHEHHIA Texkymuii KOHTPOJIb:
IUIOCKOCTH. YTOJ MEXIYy IUIOCKOCTSMH. OIK-1 3aJaHusi ¥ BOIMPOCHI ISl BHIMOJHEHHS M 3alUTHI
Ycnosus napauIeIbHOCTH u MPaKTHYECKUX padoT; MHIUBHIyaJIbHbBIC 3a1aHUs
NEePIEHUKYISIPHOCTH TIOCKOCTEN
1.13 |[Ipsimas TUHUS B IPOCTPAHCTBE OIIK-1 Tekyumuii KOHTPOJIb:
WHJIMBHyaJIbHbIC 3a1aHUsI
1.14 |KpuBsle 2-ro  TOpsIKa. Onunc, Tekyumuii KOHTPOJIb:
runepOona, mapabona. Knaccudukanus OIIK-1 3a7aHusi ¥ BOIMPOCHI ISl BHIMOJHEHUS M 3aIlUThI
KPHBBIX 2-TO MOPSIIKa MPaKTHYECKUX paboT; MHANBHUIYaJIbHbIC 3aJaHHs
2 Pasnea 2. IluddepenunanbHoe MCHUCICHUE
2.1 |lonsarne ¢ynknun. CriocoObl 3amaHus Tekyuuii KOHTPOJIb:
¢yHkuu.  DneMeHTapHble  (QYHKIHH. OIIK-1 3a7aHusT ¥ BOMIPOCHI JUISl BHITTOJHEHUS M 3aIlNTHI
[Ipenen uncI0BO# NOCIIEIOBATEILHOCTH MPaKTHYECKUX padoT; MHINBHIyaJIbHbIC 331aHUs
2.2 |IIpenmen ¢$yHKIIH B TOUKE. Tekyluii KOHTPOJIb:
OnHOCTOpOHHME TIpeaensl. beckoHedHO 3aJaHusT ¥ BOTIPOCHI ISl BHITIOJHEHHS M 3aIUTHI
Maible 1 OECKOHEYHO Oouibine (QyHKIUH. MPaKTHYECKNX padoT; HHINBHUIYaIbHbIC 3a1aHUs
OCHOBHBIE  TEOpPEMBI O  Tpejenax. OIIK-1
3ameuarenbHble TIPEe/IeIbL.
HenpepeiBHOCTB byHKIHH. Touku
pa3pbiBa QYHKIMH U MX KIACCUPUKAIIHS
2.3 |OmpeneneHue MIPOU3BOIHOM. TeKyluii KOHTPOJIb:
['eoMeTpryecKknii 1 MEXaHUYECKUIH CMBICIT 3aJaHusi ¥ BOIPOCHI ISl BHIMIOJHEHHS M 3allUTHI
MPOU3BOJTHOM. [MpaBuna MPaKTHYECKUX padO0T; MHIUBHIyalIbHbBIC 3a1aHUs
T pepeHIIPOBAHISL. Hduddepennnan OIK-1
¢ynkiun. Ilpumenenne nuddepennuana
B TIPUOIMKEHHBIX BBIYMCIICHUSIX.
IIpousBonHbIe u muddepenmmans
BBICIINX TOPSAKOB
2.4 |UccnepmoBaHme (QYHKIMH C TOMOIIBIO Tekymuii KOHTPOJIb:
Npou3BOMHBIX.  KpuTHueckue  TOYKH. 3aJaHusT ¥ BOIMIPOCHI ISl BHITIOJHEHHS M 3aIUTHI
VYcnoBust  Bo3pacTaHus M yObIBaHUS MPaKTHYECKUX padO0T; NHIUBHYaIIbHbBIC 3a1aHUs
(hyHKIHN. OKcTpeMym ¢byHKIHN. OIIK-1
BhInykiiocTh UM BOTHYTOCTh  Tpaduka
¢yaxkaun. Toukn mepern6a. ACHMIITOTHI
rpaduka GyHKINU
[IpomexyTouHast aTTecTanms OITK-1 IIpome:xkyTouHasi aTTecTalus MO TUCHUTNIMHE:
BOIPOCHI K 3a4ETy
3 Pasnen 3. UnTerpajibHOe HCYMCIIEHHE
3.1 |I[lepBooOpazHas byHKIMA u Tekymuii KOHTPOJIb:
HeomnpeJelieHHbI  uHTerpan. CBoiicTBa OIK-1 3a7aHusi ¥ BOIMPOCHI ISl BHITIOJHEHHS M 3aIIUTHI
HEOIpeIeJICHHOI0 HHTErpalla NpaKTHYECKUX paboT, MHAMBHIYyaJIbHbIC 3aJaHus,
KOHTpOJIbHas paboTa
3.2 |UHTerpanbl OT OCHOBHBIX 3JIEMEHTapHBIX Texkymmii KOHTPOJIb:
¢ynkuii. MeTox  HemocpeaCTBEHHOTO OIIK-1 3a7aHusi ¥ BOINPOCHI ISl BHITIOJHEHHS M 3aIlUTHI

HMHTCTPUPOBAHMS

MPAKTUYCCKUX pabOT, WHAWBUAYAIbHBIC 3aJIaHUS;
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KOHTpOJIbHAs paboTa
3.3 |Merox 3aMeHBI HEepeMeHHOW M (opmyra Texkyuuii KOHTPOJIb:
MHTETPUPOBAHNUS 1o JaCTSIM. OIK-1 3aaHUsT ¥ BONPOCHI IS BHITIOJHEHUS M 3aIUTHI
WuTterpupoBaHue panuoHaIbHBIX Ipo0ei NpaKTHYECKUX paboT, UHAMBHIYaJIbHbIC 3aaHus;
Y TPUTOHOMETPUYECKHX (DYHKIMI. KOHTpOJIbHas paboTa
3.4 |OmpeneneHublii  uHTerpan.  CBolicTBa Texkymmii KOHTPOJIb:
OIIpeIeTIeHHOTO MHTErpaja. OIK-1 3a7aHusi ¥ BOIIPOCHI ISl BHITIOJHEHHS M 3aIlUTHI
['eoMeTpryecKknii CMBICT ONpE/IEICHHOTO NpaKTHYECKUX paldoT; WHAMBHUIyaIbHbIE 3a/1aHMU,
MHTErpajia KOHTpOJIbHas paboTa
3.5 |Meron 3aMEHBI HepeMeHHO u Texkymmuii KOHTPOJIb:
MHTETPUPOBAHHUE 1o JacTsIM B 3aaHUsT ¥ BONPOCHI IS BHITIOJHEHUS M 3aIUTHI
OIpeZieIeHHOM uHTerpaiue. IlpunoxeHus OIIK-1 MpaKTHYECKUX padoT, MHANBHIYaJIbHbBIC 3aJaHN,
OIIPEZICTICHHBIX HMHTETPANIOB K 3aJadaM KOHTpOJIbHAs paboTa
TEOMETPUH U HUIUKH
4 Pasnea 4. InddepenuuanbHble ypaBHEHUS U PSAbI
4.1 |duddepenmuanbHbie YpaBHEHUS, Tekyuuii KOHTPOJIb:
OCHOBHBIC MOHATHSA. 3agada Komm OITK-1 3aaHusT ¥ BONIPOCHI IS BHITIOJHEHHS M 3aIIUTHI
MpaKTHYECKUX padoT, MHANBHIYaJIbHbIC 3aJaHNS,
KOHTpOJIbHAs paboTa
4.2 |YpaBHeHus IIEPBOrO OopsiAKa: c Tekyumuii KOHTPOJIb:
pa3IeNsoIUMUCS EPEMEHHBIMH. OIK-1 3aJaHusi ¥ BOIMPOCHI ISl BHIMOJHEHHS M 3alUTHI
NpaKTHYECKUX paboT; MHIMBHIYaJIbHbIC 3aaHus;
KOHTpOJIbHAs paboTa
4.3  |OxpHOpOIHBIC u JIMHEHWHBIE Texkymuii KOHTPOJIb:
muddepenunanpyple  ypaBHeHuss  1-ro OIK-1 3a7aHusi ¥ BOIMPOCHI ISl BHIMOJHEHHS M 3aIUTHI
nopsKa NpaKTHYECKUX paboT; MHAMBHIYaJIbHbIC 3aaHus;
KOHTpOJIbHAs paboTa
4.4  |Jluneitabie muddepeHranbHbIE Tekyuuii KOHTPOJIb:
ypaBHEHHUS BTOPOTO HopsiIKa c 3aJaHusT ¥ BOTIPOCHI ISl BHITIOJHEHHS M 3aIUTHI
MOCTOSIHHBIMH K03 (hpUIHeHTaMH. MpaKTHYECKUX padoT, MHAMBHIYaJIbHbIC 3aJaHus,
Crpykrypa o0ero pemnieHus OITK-1 KOHTpOJIbHAs paboTa
OJTHOPOJTHOTO YpaBHEHHUS.
XapakTepucTHIecKoe ypaBHEHHE.
YacTHbIe u oOrmree penieHue
HEOJ/IHOPOJIHOTO YPaBHEHHUsI
45 |YucnoBbie pagsl. OCHOBHBIE TOHSTHS. OIIK-1 Tekyluii KOHTPOJIb:
CxomuMoCTh  psila M €ro  CyMmma. 3aJaHusi ¥ BOIPOCHI JJIsl BHITMIOJHEHHS M 3allUThI
Heo0xoaumoe yclioBHE CXOAUMOCTH. NpaKkTHYECKUX paboT; UHIMBHIYyaJIbHbIC 3aJaHuUs;
KOHTPOJIbHas paboTa
4.6 |[IpusHaku CpaBHEHHS CXOIUMOCTH OIIK-1 Tekyluii KOHTPOJIb:
YHCIIOBBIX PSAZOB C  MOJOXXUTEIbHBIMHU 3aJaHusT ¥ BOIIPOCHI ISl BHITIOJHEHHS M 3aIUTHI
YICHAMH. [Ipuznaku CXOJIMIMOCTH NPaKTHYECKUX paboT, MHAMBHIYaJIbHbIEC 3aaHus;
Janam6epa, Kommn KOHTpOJIbHAs paboTa
4.7 |3HakorepeMeHHbIE Psbl. AOCONIIOTHAS H OIIK-1 Tekymuii KOHTPOJIb:
ycIOBHas CXOJIUMOCTb. [MTpu3nak 3aJaHusT ¥ BOMPOCHI ISl BHITIOJHEHHS M 3aIUTHI
JleiiOHuna CXOJIMIMOCTH NPaKTHYECKUX paldoT, MHAMBHUyaIbHBIE 3a/1aHM,
3HaKo4epenytomerocss psga. CrerneHHbIE KOHTpOJIbHas paboTa
psnel. Paguyc W MHTEpBal CXOIUMOCTH.
Pasnoxxenne >nmeMEHTapHBIX (QYHKIHI B
psiasl Teisiopa 1 MakiiopeHa.
[IpomexyTouHast aTTecTanms OITK-1 IIpome:kyTouHasi aTTecTAlUS 10 TUCHUTIIINHE:
BOIPOCHI K 9K3aMEHY

3. TunoBble KOHTPOJIbHBIE 32JAHUSA WM MHbIE MAaTEPHUAJIbI, HEOOX0AUMBbIE /ISl OLlEHKH
3HAHMd, yMeHHil, HABBIKOB BJIaJIeCHUsI, COOTHECEHHBLIX C YCTAHOBJIEHHLIMH B INporpaMmme
HHIMKATOPAMH J0CTHKEHUS KOMIIeTeHIN

3.1. 3apanus IS NPAKTHYECKUX PadOT HA 3aHATHAX CEMHHAPCKOr0 TUMA (TeKYyUIWi
KOHTPOJIb), (popmupoBanue komnerenuuii: OIIK-1
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[TogpoOHoOe omucaHue MPaKTUYECKHX PAabOT M KOHTPOJIbHBIE BOMPOCHI K HUM HPUBOASATCS B

y4eOHOM I0COOMH, KOTOpoe BKIIFOUeHO B coctaB DYMK]] [5].

3.2. WuauBuAyaJbHble 3aJaHUS 1O Y4eOHOHl JMCUMIUIMHE (TeKYLUUH KOHTPOJb),

(popmupoBanue komnerenuuii: OIK-1

HpHMepHBIfI BapUaHT HHAUBUAYAJIBHOI'O 3aJaHHs IIPUBEACH HHUXKCE.

1. Pemute metogom Kpamepa cucremy (1).
2. Pemnte MaTpuyHbBIM METOZIOM cHCTEMY (2).
3. UccnenoBath U pemiuTh cucteMy ypaBHeHHi (3).
JlaHHbIC BapuaHTa 5x; +x, +3x3+ 3x, = -3,
(1) —5x1 + 2x5 — 2x3 + 4x4 =5,
—5x; — 4x, + 3x, = 30,
—X1 — 5%y +x3  — x4 =21.
X1 + 5x, +x3 =13, X1 + 2x, = =3,
@) —3x; —4x, — x3 = =2, 3) —2Xx, — 2%3 =4,
—5x; + x,—2x3 = 19. —3x; — 3xy + 2x3 + x4 = =7,
—X; — X, —X3—2x,=21.

4. Haubl Touku A(2; 4; -2) u B(-2; 4; 2). Haiiti Touky C, nexanryto Ha orpe3ke AB u
JEJSIYI0 €r0 B OTHOLIEHUH ?—g = 3.

S. Haiitu paccrosinue mexny toukamu A(—3; —5) u B(2; 7).
6. 3anucaTh ypaBHEHHE MpsAMOHM, mpoxonsmeid uepe3 Touky M(0;2) um wumerouien
yrioBoi kodpunuent k = 1.
1
7. [Tox xakum yrioM nepecekarorcs npsimpie x — 2y —2 =0uny = ox+ 3?
8. Jlana okpyxnocTh (x + 2)% + (y + 3)2 = 13 u Touka Ha Heil ¢ OpAMHATOM, paBHOMN
Hymto. Haiitu ee aGcruccey.
x2 2 o o
9. Han smmne — + % = 1. Haiitu 1uimHBI OCel, KOOpAMHATHI BEPIIUH U (HOKYCOB U
9KCLEHTPUCUTET.
. 3 arctg?x
10.  BBIYMCIUTH HEONpEIEIEHHBIH HHTETpal | el
X
11.  BeuMCIATH HeonpenesieHnbii uaterpan [ (x + 1)e* dx.
o 1 x
12.  BBIYHCTHUTPH ONPEICICHHBIA HHTETPAT

———dx.

0 (x2+1)2

13.  Jloxa3zaTb, 4To QpyHKIUSA Y = Y(X) ynoBieTBopseT 1udpdepeHInaTbHOMYy YPaBHEHHIO
foyy) =0 y=xe™/2 xy'=(1-xy.

14.  Pemmts quddepennmanshoe ypapaenue y dx + (1 + x2)dy = 0.

3.3. 3aganus AJ8 KOHTPOJBHBIX PadoT Mo y4eOHOIl JucuUNInHe (TeKyIIHii KOHTPOJIb),

¢popmupoBanue komnerennuii: OIK-1

38.I[8.HI/I}I U1 BBITNIOJIHCHHUSA KOHTPOJIbHBIX pa60T IIPUBOIATCA B y‘-IC6HOM HOCOGI/II/I, KOTOPOC

BKJTFOUEHO B coctaB DYMK]/I [5].

3.4. Bompochl K JK3aMeHY (IpoMe:XyTO4YHasi aTTectauus), (opMupoBaHue

xkomnerenuuii: OIIK-1

OcHoBHbIE cBefieHUs1 0 MaTpuliax. Onepamuu Hal MaTpULAMHU.
Onpenenurenu 2-ro U 3-To MOPSAJIKOB.

®opmynsl Kpamepa.

Meron lNaycca.

NS
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Bekropsl. OCHOBHBIE TOHATHSL.
JIuHeiiHbIe onepaly HaJl BEKTOpaMHu.
OrnpesenieHre CKaJIIpPHOTO MTPOU3BEICHHUS.
Ornpenenenre BEKTOPHOTO MMPOU3BEICHHUS.
Koopaunarsl BexTopa.

. JlelicTBUS ¢ BEKTOpaMH, 3aJaHHBIMU B KOOPJMHATHOH (opMme.

CmMmeniagHoe IIPOU3BCACHUC BEKTOPOB.

. YTOIl MeXay BEKTOPaMH.

. YpaBHEHHE JIMHUU Ha IIOCKOCTH.

. YTOJI MeXAy ABYMS IPSIMBIMHU.

. Y CIIOBUS NIapaJuIEIbHOCTU U NEPIEHAUKYIISIPHOCTH NPSMBIX JIMHUM.
. Kpussle 2-ro nopsiaxa.

DJUIUIIC U €TI0 OCHOBHBIE CBOICTBA.

. I'uriepbosa 1 ee OCHOBHBIE CBOWCTBA.

. Kanonmnueckoe ypaBHeHHe mapadobl.

. KanoHnueckue ypaBHEeHHsI IPSAMON JIMHUU B IIPOCTPAHCTBE
. Ionstue pynkuuu. CriocoObl 3a1aHus QYHKIIUH.

OCHOBHBIE 3JIeMEHTapHBIC ()yHKIIHH.

. Ilepenen mocienoBaTeILHOCTH.
. Beckoneuyno OobIMe 1 OECKOHEUHO MAJIbIE BEJIUCUHEL.

OcCHOBHEBIE TCOPCMBI O IIpCAciiax.

. 3amedaresbHbIC TIPEICTIbI.

Touku pa3pbeiBa GyHKIIUN U UX KBATHU(PUKAIUS.

. IIpousBogHas GyHKIMH.

. I'eomeTpuyecknii ¥ MEXaHUYECKHUM CMBICI IIPOU3BOJIHOM.
. ITpon3BoHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKLINH.

. IlpaBuna nuddepenunpoBanus.

. IIpousBoaHas cnokHON (QyHKUIHMU.

. Auddepenuman pyHK1nu, ero cBsA3b C MIPOU3BOAHOM.

OkctpemyM ¢yHKuuu. HeoOxonumple u  JIOCTATOYHBIE YCIOBHS

JKCTpEeMyMa.

35.
36.
37.
38.
39.
40.
41.
42.
43.

44,

Haubonbiiee u HarMeHblee 3HaueHUEe (YHKIIUU Ha OTPE3KeE.
BhInmyKki10cTh(BOrHYTOCTb) Tpaduka QyHKIUH.

Touku nepern6a GyHKIINHU.

OOm1as cxema uccie1oBaHus (QYHKIMHA U ITOCTPOECHUS UX TPapUKOB.
[TonsiTre nepBooOpa3HON HYHKIUH.

Heomnpenenennslii ”HTErpal ¥ €ro CBOMCTBA.

Tabnuita OCHOBHBIX HHTETPAJIOB.

CYILECTBOBaHUS

WHTerpupoBaHue 1o 4acTSM U 3aMEHA IEPEMEHHOM B HEOIIPEIEIICHHOM HUHTETPAJIE.
3anauyn, TPUBOJAIINE K MOHSATUIO OINpPENEIeHHOro HHTerpana. ['eomeTpuueckuil cMbIC
OIIPEAEIEHHOTO NHTETpaa.

®opmyna HeroTona-JleiiOHuna.

45. VnTerpupoBaHue 1o YacTsM U 3aMEeHa EPEMEHHOI B ONpeIeTICHHOM HHTerpase.
46. ®opmynbl BBIYUCIEHHUS TUIOIMAACH IUIOCKUX (HUTyp, OOBEMOB TEl C MOMOIIBIO
OIpeJIeIEHHOT0 UHTErpaa.

47.
48.
49.
50.
51.
52.
53.

JuddepeHnmranbHOro ypaBHEHHUS IEPBOTO MOPSIKA.
HHTerpaibHble KpUBBIE.
JuddepennnanbHoe ypaBHEHUE C pa3IeNsSIOIIUMHUCS TIEPEMEHHBIMHU.

Onnoponnoe nuddepenunansHoe ypaBHEHHE TIepBOro nopsaka. O0riee perniexHue.
JIuneitnoe nu¢ dpepeHnnansHOe ypaBHEHUE MIEPBOTO MOPSIIKA M €r0 PeleHue.

Tlonsarue yucnoBoro psana. OCHOBHbIE CBOMCTBA YHCIIOBBIX PSIOB.
Heo6xomumMoe yciaoBre CXOUMOCTH YUCIOBOTO Psijia.
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54. YucnoBoil psA ¢ NOJOKUTENbHBIMYU UieHaMu. [Ipu3Haku cpaBHEHMS.
55. 3nakonepemeHHbIC psabl. [IpuMepsl.

56. YcnoBHas u aOCOMIOTHAS CXOAMMOCTH.

57. Crenennsie psaasl. Teopema AGerns.

58. Psan Teitnopa.

59. Paznoxenue B psaa Teistopa OCHOBHBIX JI€MEHTAPHBIX ()YHKIIHM.
60. Psn MakopeHna.

3.5. Bonpockl Kk 3a4eTy (MpOMeKYTOYHasl aTTecTalus), (POPMHPOBAHNE KOMIIeTEeH HIi:
OIIK-1

Pazgen 1

1. OcHoBHbIE cBeJleHHs 0 MaTpuLax. Buasl matpui.

2. Omnepanuu HaJ MaTPUIIAMH U UX CBOWCTBA.

3. Omnpeaenurenu 2-ro ¥ 3-TO MOPSIIKOB.

4. Munopsl u anreOpanueckue JONOJHEHUsS. PasnokeHue omnpenenuTens MO CTPOKe
(cronoiy).

5. Omnpeaenutenb N-ro MOpsiJiKa U €ro OCHOBHBIE CBOMCTBA.

6. OOparnas marpuna. Kpurepuii cyiectBoBanus 00paTHOW MaTpUIIbI.

7. Panr matpunsl. [IpuBeneHne MaTpuIbl K TpaneMeBUIHOMY BUIY.

8. Cucrembl JIMHEHWHBIX aidreOpayecKux YpaBHEHUH, UX KiIacCU(UKALMUSA [0 YHUCITY
peuieHui.

9. ®opmynsl Kpamepa.

10. Merton I'aycca pemrenus npousBoibsHoU CJTY.

11. Kpurepuii coBMecTHOCTH ITpou3BosibHOU CJIY.

12. Bexkrtopsl. OCHOBHBIE TIOHATHS.

13. JluneiiHble onepanyy HaJl BEKTOPAaMH U UX CBOWCTBA.

14. CxkansipHoe npou3BeeHHE BEKTOPOB U €ro CBOMCTBA.

15. BekTopHoe npou3BeieHHE U ero CBOMCTRA.

16. CmemanHOe MPOU3BEACHUE BEKTOPOB.

17. TlpexacraBieHue BeKTOpa B KOOpAWHATHOHN popme. ba3zuc cuctembl BEKTOPOB.

18. JleiicTBHS ¢ BEKTOpaMH, 3aIaHHBIMH B KOOPIMHATHOU (hopMme.

19. Vron mexay BeKTOpaMu.

20. YpaBHeHUs NMPSMOH JIMHUH HA TIOCKOCTH.

21. PaccrostHME OT TOYKH JI0 MPSIMOM HA TIOCKOCTH.

22. YTO0II MEeXIY ABYMS TIPSMBIMHU.

23. YcnoBus napauiebHOCTU U MEPIEHANKYIAPHOCTH MPSIMBIX JTUHUH.

24. YpaBHEHWUs IIOCKOCTH.

25. PaccrosiHEe OT TOYKH /10 MJIOCKOCTH.

26. YTO0JI MEXIY ABYMS TUIOCKOCTSIMH.

27. YcnoBus MapajuieIbHOCTU U MEPIEHIUKYISIPHOCTH JIBYX IIOCKOCTEH.

28. KpuBbIe BTOPOTO MOPSIKA.

29. Dnnumnc.

30. T'mmepOoua.

31. [apaGosl.

Pasznen 2

1. Tlonsrtue ¢pynkiuu. CriocoObl 3a1anust PyHKITUH.
2. OcCHOBHBIE dJIEMEHTApHbIC (PYHKITUH.

3. Ilpenen yncinoBoOM MOCIEI0BATEILHOCTH.

4. Tlpenen GpyHKIMU B TOUKE.
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5
6. Ilpenen pyHKIMH B OECKOHECUHOCTH.

7. becxoneuHo Maibie ()YHKIIMH U UX CBOMCTBA.
8

9

Onepanuu Ha/I IpeIeTIaMH.
. beckoneuno Ooinbime QyHKIIHH.
10. HenpepbIBHOCTH (YHKIIUH.
11. 3ameuarenbHBIC IPEICITHI.

12. Toukwu pa3pbiBa QyHKIIUH U UX KIaCCUPUKALHSL.

13. DkBuBajeHTHBIC (PYHKITUH.
14. TIpousBonaHas HyHKIUU.
15. IlpaBuna nuddepeHupoBanms.

16. I[IpowusBomHas CIOXKHON (YHKITHH.

17. Jlorapudmudeckoe nuddepeHmpoBaHue, MPOU3BOIHBIE BBICIINUX MOPSIKOB.
18. PackpeiTHe HeonpeneneHHocTel (mpasuito Jlomurans).
19. Dkctpemym ¢yHkiuu. HeobOxoaumble W JOCTATOYHBIE YCIOBUS CYIIECTBOBaHUS

JKCTpEMyMa.

20. HauOonbliee 1 HauMeHbIlIee 3HaYeHHE (PYHKIIUU HA OTPE3KE.
21. BBITyKI0CTH(BOTHYTOCTB) Tpaduka (GpyHKIIH.

22. Touku nepernda GyHKIUH.

23. OOmas cxema uccieaoBaHus QyHKIMA U TOCTPOCHUS MX TPaHKOB.

4, Onucanue moxka3saresien,
pe3y/ibTaToB O0y4YeHHsl MO AMCUHMILINHE,

HHAUKATOPaAMHU JOCTUKCHUS KOMIIeTEeHIInii

KPUTECPHUEB, KA OUNCHUBAHUA JIVIAHHUPYEMbBIX

COOTHECCHHBIX € YCTAHOBJCHHBIMM B MporpamMme

4.1. Tloka3aTeii W KPUTEPUHM OIEHUBAHHMS OTBETOB HAa BOMPOCHI M 3aJaHUS JJs
NPAKTHYECKUX PadOT HA 3aHATHAX CEMUHAPCKOI0 THIIA, BONMPOCHI IK3aMeHY

Ormenka Ilokazarenu oneHUBaHUS Kpurepuu oneHnBanus
Conep:xkaHne OTBETa B LIEJIOM COOTBETCTBYET TeMe 3ajaHus. B
«5» 3HaHUe (akTH4YecKoro
aTepuana OTBECTC OTPAXKCHBI BCC JAUOAKTUYCCKHEC CAVHUIIBI,
M .
(oTyIMYHO, 3a4TEHO) p ’ IpefycMOTpeHHble 3ajaHueM. IIpoleMOHCTpUPOBAaHO 3HAHUE
CaMOCTOSATENILHOCTh

BBITITIOJTHCHHUA,

(hakTHYECKOTO MaTepHuaia, OTCYTCTBYIOT (haKTHYECKHE OIIUOKH.
[TpoieMOHCTPUPOBAHO YBEpEeHHOE BJIaJcHHE
MOHATHHHO-TEPMHHOJIOTMYECKIUM  alllapaToM  JAUCHUIUIHHEI
(ymecTHOCTh ynoTtpeOieHus, aOOpeBHATyphl, TOJKOBaHHE U
T.I.), OTCYTCTBYIOT OHIMOKM B YHOTpPEOJEHHH TEPMHHOB.
[TokazaHo yMmenoe HCIOJNb30BaHME KAaTeropuii W TEPMUHOB
JUCLUIUIMHBL B MX aCCOLMAaTUBHOM B3aMMOCBS3H.
OOyuarommcst MPOJIEMOHCTPUPOBAHO yMeHHe
apryMEHTHPOBaHO H3J1arath COOCTBEHHYIO TOYKY 3pEHHS.
BuaHo  yBepeHHOE BIAJICHHME OCBOCHHBIM  MaTEpHAlIOM,
M3JIOKEHHWE COMPOBOXKICHO a/ICKBATHBIMH  HILTIOCTPALMSIMHU
(puMepamu) U3 IPaKTHKH.

OTBeT YeTKO CTPYKTYPHPOBAH U BBICTPOCH B 33J]aHHOM JIOTHKE.
Yactn oTBeTa  JIOTMUECKH  B3amMOCBs3aHbl.  OTpakeHa
JIOTHYEecKasl CTPYKTypa NpoOieMbl (3amaHus): IIOCTaHOBKA
npobyieMbl — apryMmeHtanus — BbBoabl. OObeM oOTBeTa
YKJIQ/IBIBACTCs B 3aJaHHBIC PAMKH IIPH COXPaHEHUH CMBICIIA.
Bricokast cremneHb CaMOCTOSITEIBHOCTH, OPHUTMHAIBHOCTD B
NPE/ICTaBICHUH Marepuana; CTHIMCTHYECKHE 00OpOTHI,
MaHepa M3JI0XKEHHs], CIIOBapHBIH 3amac.

«4»

(xopor11o, 3a4TEHO):

ConepkaHre OTBETa B LEJIOM COOTBETCTBYET TEME 3a/IaHHS.
[TponeMOHCTPUPOBAHO — 3HAaHHE (HAKTUUECKOro MaTepuana,
BCTPEUAIOTCs HECYIECTBEHHBIC (DaKTHISCKUE ONITHOKH.
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[IponpemoncTpupoBaHo BIIaJICHUE TIOHATUIHO-
TEPMHHOJIOTMYECKHAM aIIapaToM IUCHHUIUIMHBI (YMECTHOCTh
ynorpeOiieHusi,  aOOpeBUarypbl,  TOJKOBAaHME M T.J.),
OTCYTCTBYIOT OIIMOKM B yNOTpeOJieHHH TepMHHOB. [lokazaHo
YMeJIOoe UCIONIb30BaHHE KAaTEropuil 1 TEPMUHOB JUCIUIUIMHBI B
MX  acCOUMATHBHOM  B3aMMOCBs3W. [IpopeMOHCTpHUpPOBaHO
yYMEHHE apryMEHTHPOBAHO H3JIaraTb COOCTBEHHYIO TOYKY
3peHns. 370KeHne OTYaCTH CONPOBOXKICHO aJEKBATHBIMU
WITIOCTPAIUAMH (IPUMEPaMH) U3 TIPAKTHKH.

OTBET B IOCTATOYHOM CTENEHH CTPYKTYpPHPOBAH U BBICTPOCH B
3amaHHOM Jormke Oe3 HapymeHwWH o0mero cmeicia. Yactu
OTBETa JIOTWYECKH B3aUMOCBA3aHBbI. OTpakeHa JOTHYECKas
CTPYKTypa TpoONeMBl (3aJaHUs): MOCTAHOBKAa MPOOIEMBI —
aprymMeHTauust — BbIBOAbl. OO0BeM OTBeTa HE3HAYUTEIBHO
NPEBBIIIACT 33/IaHHBIE PAMKH PU COXPAaHEHHH CMBICIIA.

«3»
(YIOBJIETBOPUTETIHHO,
3a4TEHO)

ConepkaHue OTBETa B IIEJIOM COOTBETCTBYET TeME 3aJlaHusl.
[TponemMoHCTpUPOBAHO YIOBIIETBOPHUTEIILHOE 3HaHHE
(akTHyeckoro marepuana, ecTb (akruyeckue ommoOku (25—
30%).

[TponemMoHCTPpUPOBAHO JIOCTaTO4YHOE BJIaJICHUE
MOHATHHHO-TEPMHUHOJIOT MIECKUM aNNapaToM JUCLUIINHBI, €CTh
OIIMOKH B yIOTPEOJICHUH U TPAKTOBKE TEPMUHOB, pacIn(ppoBKe
ab0peBuatyp. OmMOKM B WCIONB30BAaHUHM KATETOPHUHA U
TEpPMHHOB UCLUIUINHBI B UX aCCOIMATHBHON B3aMMOCBs3H. Her
COOCTBCHHON TOYKH 3peHHsI JINOO OHa ciabo apryMEeHTHPOBaHa.
[Tpumepsl, MpUBEACHHBIE B OTBETE B KAa4ECTBE NMPAKTHYECKHUX
WUIIOCTPAaLMi, B MaJOW CTENEHU COOTBETCTBYIOT U3JI0KCHHBIM
TEOPETHYECKUM aCIIEKTaM.

OTBeT IUIOXO CTPYKTYpHpOBaH, HapylleHa 3alaHHas JIOTHKa.
Yactu oTBeTa pPa3opBaHbl JIOTHYECKH, HET CBS30K MEXIY
HUMH. OmuMOKM B TPEACTAaBICHUH JIOTHYECKOW CTPYKTYpBI
poOIeMbl (3aJaHHs): TIOCTAHOBKA IPOOIIEMBI — apTyYMEHTAIHS —
BbIBOJIbI. OObEM OTBETa B CylecTBeHHOU cTenenn (Ha 25-30%)
OTKJIOHSIETCSI OT 3a/IaHHBIX PAMOK.

«2»
(HEeyIOBIIETBOPHUTEIBHO,
HE 3a4TEHO)

ConepkaHue OTBETa HE COOTBETCTBYET TEME 3aJaHHsi WU
COOTBETCTBYET eMy B OYCHB Masnoun CTETICHA
[TponeMOHCTPUPOBAaHO KpaiiHe HHU3KOe (OTPHIBOYHOE) 3HAHHUE
(hakTHYECKOTO Marepuasa, MHOTO (aKTHYECKMX OMIMOOK —
npakTH4eckn Bce (akThl (JaHHblE) JHMOO HCKaKEHbI, JIMOO
HEBEPHBIL.

IIpogeMOHCTpUPOBAHO KpaiiHe ciaboe BIaJCHHE IMOHATHIHO-
TEPMHHOJIOIMYECKUM aINnapaToM JHUCLHIUIMHBI (HEYMECTHOCTh
ynoTpebneHns, HeBepHble  aOOpeBHMATyphl,  HCKaKEHHOE
TOJIKOBaHHE U T.J.), IPUCYTCTBYIOT MHOTOUYHCIICHHbBIC OIIUOKU B
ynorpeOyieHnn TepMUHOB. [loka3aHbl HEBEpHbIE aCCOIIMATHBHBIC
B3aUMOCBSI3M  KaTerOpUH M TEPMHHOB  JHMCLHIUIMHBI.
OTCyTCTBYET apryMEHTALMsl M3JI0)KEHHOW TOYKHM 3pEHHUs, HET
coOcTBeHHON mo3unMH. OTCYTCTBYIOT NPHMEPHI M3 IPAKTHKH
100 OHM HeaJIeKBAaTHBI.

OtBer  mpexacraBmsieT  co0oi  cruTomHONW — TekcT — 6e3
CTPYKTYPHUPOBaHUS, HapyIlIeHa 3aJaHHas Joruka. Yactu orBera
HE B3aMMOCBS3aHBI JIOTHUeCKH.  Hapymiena — jmormueckas
CTPYKTypa TpoOJIeMbl (3aJaHusA):

MIOCTAaHOBKAa MPOOJEMBI — apryMeHTamust — BBIBOABL O0BeM
oTBeTa OoJiee yeM B 2 pa3a MEHbBIIIE WM MPEBBINIACT 3aJaHHBIH.

4.2. Iloxa3aTe/n U KPUTEPHH OLICHNBAHUSI YCTHOIO OTBETa HA 3a4eTe

OreHka

Iloka3zarenu OLICHHUBAaHUA

Kpurepun onennBanus

«5»
(OTIMYHO, 3aYTEHO)

3HaHUE NPOrpaMMHOTO
Marepuana, BlIaJecHIe

CozepxaHue OTBETa COOTBETCTBYET 3aJaHHOMY BOIIPOCY.
B orBere oTpakeHBl BCce  AWNAKTHYECKHE  CJIMHUIIBI,
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«4»
(xopor110, 3a4TEHO):

«3»
(YIOBIIETBOPUTENHHO,
3a4TEHO)

«2»
(HeyIOBIETBOPUTEILH
0, HE 3a4TEHO)

MOHSTUHHBIM amapaToM,
MIOCJIEI0BATENBHOCTD,
JIOTHYHOCTh U CTHIIb
U3JI0KECHHUS, aIeKBaTHOCTh
WLTIOCTPAINi, yMEHHE
aHaJIN3UPOBATh
KJaccuuIupoBaTh,
0000111aTh,
KOHKPETU3UPOBATh U
CHCTEMAaTH3UPOBATh
W3Y4YEHHBIN MaTepual.

MpeayCMOTPEHHbIE 3afaHueM. [IpofeMOHCTpUPOBAHO 3HAHUE
(hakTHIeCKOro MaTepuaia, OTCYTCTBYIOT (PaKTHIECKHE OIIHOKH.
[TpoeMOHCTPUPOBAHO ~ yYBEPEHHOE  BIAJICHHE  IMOHSTHHHO-
TEPMHHOJIOTMYECKUM  allapaToM JHMCIMIUIMHBI  (YMECTHOCTh
ynotpe0OieHns1, ab0peBUaTyphl, TOJNKOBAHUE U T.J.), OTCYTCTBYIOT
OmMOKM B  ymoTpeOiieHMH  TepMHHOB.  OOyuarouuiics
CaMOCTOATENIbHO ~ J€MOHCTPUPYET  yBEPEHHOE  BIaJICHUE
OCBOCHHBIM MaTepuaoM, M3JI0KCHNE COIPOBOXKAAET
aJIeKBATHBIMHU MLTIOCTPALIUSAME (IpUMEPaMH).

OTBET 4YETKO CTPYKTypHpPOBaH, 4YacTH OTBETa JIOTHYECKH
B3anMOCBs3aHEL. ~ OOydJaromiics  ymMeeT  aHaJH3HpOBAaTh,
CpaBHHBATh, KIACCHPHUIHUPOBATH, 0000IIaTh, KOHKPETU3UPOBATh
U CHCTEMaTHU3UPOBATh N3yUCHHBII MaTepHall.

CopmepxaHne OTBeTa B IICTIOM COOTBETCTBYET 3aJaHHOMY
Borpocy.  [IpomemoHcTpupoBaHo  3HaHHME  (PAKTHUECKOTO
Marepuana, BCTPEYAIOTCS  HECYIIECTBEHHbIE  (DaKTHUECKHE
OIIMOKH.

[IponemoHcTpUpOBaHO BJIaJICHUE MOHSATUUHO-
TEPMHHOJIOTMYECKUM  allaparoM JMCIMIUIMHBL (YMECTHOCTh
yrnoTpebiicHust, ab0peBUATYPHI, TOJIKOBAHUE U T.1I.), OTCYTCTBYIOT
omuOku B ymorpeOneHWH  TepMuHOB.  OOyuarormmiics
CaMOCTOSATENIFHO, ¥ OTYaCTH TIPH HABOAANINX BOIPOCAX
mperojaBaTess,  JEeMOHCTPHUPYET  YBEpEeHHOE  BIIAICHUE
OCBOCHHBIM MaTepHaJIOM, U3JI0KECHUE COIIPOBOXKIAET
aJIeKBaTHBIMHU MILTIOCTPALNUSAME (TIPUMEPaMH).

OTBeT B JOCTaTOYHOH CTENEHHW CTPYKTYPHUPOBAH, YaCTH OTBETa
JIOTUYECKH B3aMMOCBSI3aHBI. OO6yuatromruiics CIoCOOeH
aHaJIM3MpOBaTh, CPaBHHUBATh, KiaccH(UIMPOBATh, 0000LIATS,
KOHKPETU3UPOBATh U CUCTEMATU3UPOBATh 3YUEHHBIH MaTepHaL

ConepxaHue OTBeTa B 1EJIOM COOTBETCTBYET 3aJlaHHOMY
Bonpocy. O0yuaroniuiicss AEeMOHCTPUPYET 3HAHKUE 005I3aTENHHOTO
oObeMa (aKTHUECKOro Marepuaja [0 JUCLUUIUIMHE, HO
OMEpUPYET  HETOYHBIMU  (DOPMYIUPOBKAMH W JOIYCKaeT
(axTryeckue omubku (25-30%).

[TpoIeMOHCTPUPOBAHO BIIaJICHUE MOHATHHHO-
TEPMHUHOJOIMYECKUM  AlNapaTtoM JUCHUIUIMHBI, JOMYIIECHBI
OIKOKH B yIOTPEOICHUU U TPAKTOBKE TEPMHUHOB, pacuinpoBKe
ab0peBuatyp. OOyyarommiicss TpPOSBISAET 3aTPyNHCHHA B
CaMOCTOSATENILHBIX OTBETaX.

[Mpumepsl M WUTIOCTpaLlMK, TPHUBEJCHHBIE B OTBETE, B MaJlOH
CTENIEHH  COOTBETCTBYIOT  HM3JIOKEHHBIM  TEOPETHUYECKUM
acriektaM. OTBET [UIOXO CTPYKTYPHUPOBaH, 4YacTH OTBETa
pa3opBaHbI JIOTHYECKH. OO6yqatomntuiics 3aTpyAHACTCS
aHAIM3UPOBaTh, CPABHUBATH, KIACCUPHUIIMPOBATH, 0000IIATH,
KOHKPETU3UPOBATh U CUCTEMATU3UPOBATh N3yYCHHBIH MaTepHalL.

ConepkaHre OTBETa HE COOTBETCTBYET 33/IaHHOMY BOIIPOCY WIIU
COOTBETCTBYET emMy B OYeHb Masoun CTEINeHN
[TponeMoHCTpUpPOBAaHO KpaliHe HHM3KOE (OTPHIBOYHOE) 3HAHUE
(hakTHYECKOTO MaTepHana, JIOMYLNIEHO MHOI'0 OIIMOOK —
NpakTHYeckn Bce (akThl (HaHHBIE) MO0 WCKAXEHBI, JMO0
HEBEPHBIL.

[IponeMoHCTpUpPOBAaHO KpaifHe cllaboe BIAJCHHWE TOHSTHHHO-
TEPMHHOJIOIMYECKUM aMnapaToM JUCHHUIUIMHBI (HEYMECTHOCTh
ynotpeOneHus,  HEeBepHble  aOOpeBUATYphl,  HCKAKEHHOE
TOJIKOBaHME M T.H.), IPHCYTCTBYIOT MHOTOUYHCIICHHbBIC OMIMOKH B
yHnoTpeOJIeHUN TEPMUHOB.

OOyuaromuiicss He OCBOWJI 0053aTEIbHOI0 MHHUMYMa 3HAHHH
JUCLUIUIMHBIL, HE CIIOCOOEH OTBETUTH Ha BOIPOCHI AaXe MNpPU
JIOTIOJIHUTENBHBIX HABOJSIINX BOIIPOCAX NpeEIoiaBarels
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4.3. Iloka3aTe/u U KPUTEPUH OLleHUBAHUS UHAUBUAYATbHBIX 3aJaHUM

OHCHKa Iloka3aTenu oneHUBaHUS KpI/ITepI/II/I OLICHHUBAaHUA

ITonmHOE packpbITHE TEMBI; YKa3aHHE TOYHBIX Ha3BaHUH U
OTIpeNieNIeHuil; TpaBWiIbHAS (POPMYITHPOBKA MTOHATHI U
KaTeropuii; mpuseaeHne GopMyIT U COOTBETCTBYIOMIEH
CTAaTHCTHUKH U .

«5» KauecTBO BBINOJIHEHHS BCEX
pa3nenoB pabOTHI, TOTHOTA

(oTaMYHO, 3a4TEHO)
pacKpbITHS TEMBI,

NPaBUIEHOCTb
«» (hOpMyITHPOBOK;
odpopmIieHHEe, CTPYKTypa H
CTUJIb PabOTHI; BBHIMOTHEHUE
u clayga paboThI B

Henmocraroyno  monmHOEe, 10  MHEHHIO  IIPETOJAaBaTels,
PacKpBITHE TEMbI; HECYIIECTBEHHbBIE OIIMOKM B OMNpENEICHUN
MOHATUH W KaTeropuil, GopMyiax, CTATUCTHUECKUX TAHHBIX H
T.I., KapJUHAIbHO HE MEHSAIOUINX CYTb W3JIOKEHUS; HAJIUUUE
rpaMMaTHYeCKUX M CTHIMCTHYECKUX OMIMOOK M JIp.

(xopor10, 324TEHO):

YCTaHOBIICHHBIE CPOKH.
OTpakeHne  JHIIb  OOIIEro  HANpaBJCHUS  U3JIOKECHUS

JICKIIMOHHOI'O MaTepuajia; HaAJIWUYUC OOCTATOYHOI'O0 KOJHNYCCTBA

«3»

(YIOBJIETBOPUTETIHHO, N
3auTeHO) HECYIIECTBCHHBIX MM OJHON-IBYX  CYIIECTBECHHBIX OIIMOOK B

YTEH . M
oTpe/ieNieHu U TIOHATHHA u KaTeropui, bopmynax,
CTAaTUCTUYECKUX JAHHBIX U T.I.; HAIMYUE TPAMMATUYECKUX U
CTHJTUCTUIECKHUX OMIMOOK U Ip.

O HepackpsITbie TeMBI; O0JIBIIOE KOTHMYECTBO CYIIECTBEHHBIX
OmMO0K; HATIMYUE TPAMMATHICCKUX U CTHIIMCTUICCKUAX OITHOOK

(HEyIOBIIETBOPHUTEIBHO,

U 1p.

HE 3a4TEHO)

4.4, Iloka3aTeid H KPUTEPUH OLIEHUBAHUSA 3aJaHNH KOHTPOJIbHOMH PadoThI

OI_[CHKa [Toxazarenu OLICHHUBAHUA KpI/ITepI/II/I OLICHUBAaHUA

«5» (oTnm4HO, 3auTeHo0) |[IpaBUIBHOCTH BHINIONHEHS | BRITOTHEHE BCe 3afaHus KOHTPOIBHOW paboThl, pabora
BCEX 3aJaHWH KOHTPOIJBHOM [BEIIOJIHEHA B CpPOK, OQOpMICHHE, CTPYKTypa ¥ CTHIb
paboThI; odopMIIeHHE, [KOHTPOIbHOH paboThl 00pa3loBbie; KOHTpOJbHAas paboTa
CTPYKTYypa u CTWJIb (BBITIOJTHEHA CaMOCTOSATCIIbHO, MPUCYTCTBYIOT CO6CTBCHHI)IC
KOHTPOJIbHOU paboThI; |0000IIEH S, 3aKITIOUEHUS U BBIBOJIBL.

«4» (xopor11o, 3a4TEHO): |CAMOCTOSATENLHOCTD Beinonnensl BCE 3aJaHUsl KOHTPOJIBHOM paboTBl €
BBITIOJIHCHHUSA KOHTpOJ'IBHOﬁ HC3HAYUTCJIbHBIMH 3aMCUYAHUSIMU, pa60Ta BBIIIOJIHEHA B CPOK;
paboThl, c1aua KOHTPOJILHOU (B O(QOPMIICHHH, CTPYKTYpe W CTHiIE pabOThl HET TIpyObIX
paboThl B  YCTaHOBJEHHBIE|OMUOOK; padOTa BBINOJIHEHA CAMOCTOSITENLHO.

«3» (YyIOBIETBOPUTENILHO, |CPOKH. 3amaHus KOHTPOJNBHOHW paboOThl HMMEIOT 3HAYUTENIbHBIE
3a4TEHO): 3aMeYaHus, YCTPaHCHHBIE BO BpEMs KOHTAKTHOH paboTHI ¢
mperoaBaTeneM; paboTa BBITOJHEHA C  HAPYIICHUSIMHU
rpaduka, B 0OPMIICHUH, CTPYKTYpEe W CTHIIC PabOTHI eCTh
HEIOCTATKH; pabOTa BEITIOJTHEHA CAMOCTOSTEIBHO.

«@2» Yacte paboThl WM Bcsi paboTa BBINONHEHAa W3 (HparMeHTOB
(HeyIOBIETBOPUTEIHHO, HE paboT JApyrux aBTOpPOB M HOCHT HECaMOCTOSTENbHBIN
3a4TEHO) XapakTep; 3aJaHUs B KOHTPOJBHOM paboTe pemeHsl He

MOJTHOCTBIO MJIM PEIICHBI HEMPaBUIILHO; COJlepKaHie paboThI
HE COOTBETCTBYET IIOCTABJICHHOW TeMe;, MpU HAINHUCAHUU
paboThI HEe OBUIM HCIIONB30BaHBI JUTEPATypPHBIE MCTOYHHKH,
odopmiieHHe pabOTHI HE COOTBETCTBYET TPEOOBAHUSIM.

5. Mertoauyeckue MaTepuajibl, ONpeaesiiOliie NPoUEeIyPbl OIEHUBAHHUS 3HAHMUIA,
YMEHHUIi, HABBIKOB H (WJIN) ONBITA JAEATEJbHOCTH, XapaKTePU3yIINX 3Tanbl GopMuUpoBaHUS
KOMIIeTeHIN

Jlns TpOBEpKHM KadecTBa OCBOCHHSI IMPOTPaMMBbl JWCHMIUIMHBI M OIEHKH Ppe3yIbTaTOB
o0y4eHHs MO AMCUUIUIMHE, COOTHECEHHBIX C YCTAHOBJICHHBIMH B MpPOrpamMMe HHIMKATOpaMU
TOCTHKEHHUSI KOMIIETCHIIMM TPOBOJUTCS TEKYIIMH KOHTPOJIb YCIEBAEMOCTH W IIPOMEKYTOUYHAsS
aTTectanus ooyJaronmxcs B popme 3auera // sK3amMeHa.
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KoHuTponb ycreBaeMoCTH OOYyYarolIMXCs OCYIIECTBISETCS C HUCIOIb30BAHUEM MOJYIBHO-
PEUTHHIOBOM cHUCTeMBbl. PEUTHMHT — TiaH mo auciuiuimHe «MaTreMaTthka» BKJIOYEH B COCTaB
DYMK]I [5].

Texymuii KOHTPOJIb TMPOBOAMTCS PETYJSIPHO Ha BCEX BHUAAX TPYIIOBBIX 3aHATHH 10
TUCHUIIMHE. B KOHIlE ceMmecTpa Ha OCHOBAaHMM IO3TAIHOTO KOHTPOJIA Mpolecca oOydeHUs
CYMMHPYIOTCSI OaJlIbl TEKYIINUX, PYOSKHBIX PEHUTHHIOB (KOHTPOJIbHBIE HEICIH), MOJACUUTHIBAOTCS
JOTIOJTHUTEIbHBIE 0aJUTHI (3@ OCEIIAaeMOCTh U aKTHBHOCTh HA 3aHATHSX ).

PesynbraThl pEUTHMHIOBOM aTTECTAllMM OOBSABISIOTCA IPENOAaBaTeNieM Ha IOCIEIHEM
3aHATUU B 3aUETHYIO HENEII0 W CIY)KaT OCHOBOW JJII MTOTOBOTO PE3ysbTaTa MPOMEKYTOUYHOU
aTTecTaluy 00yJarouerocs mo AUCIHUILTHHE.

5.1. CoorBercTBHEe O0AIBHOW  IIKAJbI OIEHOK 1O JUCHUIVIMHE YPOBHIO
copMUpPOBAHHOCTH KOMIIETEHUMIA 00y4aromerocst

YpoBeHb
c(hOpMHUPOBaHHOCTH OueHka [Tosicuenue
KOMITIETEHITUM

Teopernueckoe conep:kaHHe Kypca OCBOEHO IOJIHOCTBIO,
6e3 mpobenoB, Bce MNPEIYCMOTPEHHBIE MPOrPaMMOU
o0ydeHHs ydeOHbIE 3aJaHWs BBINOIHEHBI, IUIAHUPYEMBIE
pe3ynbTaTel 0Oy4YeHHs] O AWCHMIUIMHE, COOTHECCHHBIE C
YCTaHOBJICHHBIMHU B nporpamme HMHIUKaTOpaMu
JOCTHKEHHS KOMIICTEHINH, JOCTUTHYTHI.

Teoperndeckoe conepkaHHe Kypca OCBOEHO IOJTHOCTBIO,
BCE IIPEIYyCMOTPEHHBIC IPOrpaMMoi OOydeHHs ydeOHbIe
3aJaHUsA BBINIOJTHEHBl C HE3HAYUTEIBHBIMH 3aMEUaHUSIMH,
IUIAHUPYEMbIE pe3yJlbTaThl OOy4YeHHMS IO JUCIMIUIMHE,
COOTHECEHHbIE C  YCTAaHOBJIIGHHBIMH B  IporpaMMe
WHINKAaTOPaMH JOCTHXECHHUS KOMIIETEHIIUH, IOCTUTHYTHI.
Teoperuueckoe conep)kaHHe Kypca OCBOEHO YaCTUYHO, HO
npobensl  HE  HOCAT — CYHIECTBEHHOTO  Xapakrepa,
OOJIBIIMHCTBO TPEIYCMOTPEHHBIX MPOrpaMMOI 00ydeHHs
y4eOHBIX 3a7ad  BBINOJHEHO, HO OTMEUYECHHl OIIMOKH,
IUIAHUpYEeMbIe pe3ylbTaThl OOydYeHHS MO JUCLUILIMHE,
COOTHECEHHBIE C  YCTAaHOBJICHHBIMH B  IIpOTrpamme
WHIUKaTOpaMH JOCTHKEHHsI KOMIETEHIMH, B IEJIOM
JOCTUTHYTHI.

Teoperndeckoe  comepkaHme  Kypca HE  OCBOEHO,
OONBIIMHCTBO MPEAYCMOTPEHHBIX TPOrpaMMON O00ydeHHUs
y4eOHBIX 3aaHuil MO0 HE BBIIOIHEHO, JHOO COACPKHUT
rpyOble  OIMOKHW;  IOMOJIHUTEIbHAs CaMOCTOSTEIbHAS
paboTa Hajg MaTepuaJioM HE IPHUBEAET K KaKOMy-THOO
3HaYMMOMY TIOBBIIICHHIO KAadecTBa BBIIIOJHEHHS Y4EeOHBIX
3amanuid. [lmasmpyemsle  pe3ynpTaTel  OOydeHHS IO
JUCLUIUINHE, COOTHECEHHbIE C  YCTAHOBIICHHBIMM B
IIporpaMMe HMHAUKATOpaMU AOCTHXKEHHUS KOMIIETEHIUH, He
JOCTUTHYTBL.

«5»
Bricoknit (oTaI4aHO)
3a4TEHO

«4»
Beitie cpennero (xoporo)
3aYTECHO

«3»
Cpemamii (YIOOBIETBOPUTEIHHO)
3a4TEHO

«2»
HeynosneTBopuTenbHbIi (HE yIOBIETBOPHUTENBHO)
HE 3a4TCHO




