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1. LIEJIM OCBOEHUS ANCLMILINHBI (MOIYJIST)

1.1. LlenssMu OCBOCHUS AUCHUILIMHEI « T eopeTHueckue OCHOBBI MJIEKTPOTEXHUKUY SBISETCS (POPMHUPOBAHUE 3HAHUM O
3aKOHaX M METOJax pacyeTa dJIEKTPUYECKUX LieTel U AIEKTPOMArHUTHBIX TIOJIEH, SIEKTPOTEXHUYECKUX YCTPOUCTB U
IJIEKTPOIHEPIETHYECKUX CUCTEM, (POPMHUPOBAHUE KOMIETEHINH, YKa3aHHBIX B II. 1.2. B YacTH NPE/ICTABICHHBIX B II.
1.3. pe3ysnbraToB 00y4yeHus (3HaHUI, YMCHHH, HABBIKOB).

1.2 3auaanI/I JUCHUIUIMHBL SABJISCTCA H3YUCHHC MOHITUI TCOPCTUUYCCKHUX OCHOB DJJICKTPOTCXHUKHU, YUYUTHCA HaA
COOCTBEHHOM OIIBITE U OIIBITE ApYTrux.

1.3 HpI/I HaJIM4uun o6yr{aronmx0ﬂ 13 YHuCia JJUIL ¢ OTpaHUYC€HHBIMH BO3MOXHOCTSAMH 310POBbS, KOTOPBIM HeOﬁXOHI/IM 0COOBIH
TOPAAOK OCBOCHUS NUCHUITIIMHBL (MOHyJ'ISI), 10 X XCJIaHUIO pa3pa6aTLIBaeTcs{ aJlaliITUpOBaHHAs K OTPAHUYCHUSAM UX 3J0POBbS

pabodas mporpamMma AUCUHHUILTHHBL (MOAYJIS).

2. KOMIIETEHIHHUH OBYYAIOIIEIOCA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIIUIIJIMHBI

(MOJLYJIS)

OIIK-10 cnocoGHOCTHI0 MPUMEHSATH 3HAHUS B 00J1aCTH 3JIEKTPOTEXHUKH H YJIeKTPOHUKH /ISl pa3padoTKu 1
BHeJPeHNsI TEXHOJOTHYEeCKUX MPOLECCOB, TEXHOJIOTHYECKOT0 000PY/I0BAHNSI H TEXHOJIOTHYECKO 0CHACTKH,

CPEACTB aBTOMATU3AIIUU U MEXaHU3AIIUH

3HaTh:
Vpogens | Ba3oBrIe 11010K€HUS OCHOB JIEKTPOTEXHHUKH IS JOCTHKCHHS OOIIETO pe3yibTara.
VposeHs 2 OCHOBHBIE TIOJIO’KEHHUS TEOPETHYECKIX OCHOB MIEKTPOTEXHUKH UIS JOCTHKEHHS 00IIEero
pe3yibTarta, COIMAaIbHBIX IKCIIEPUMEHTAX U METOJIaX MX MPOBCICHHUS.
VYpogeHs 3 OCHOBHBIE TIOJIO)KEHHUS H3YICHUS TEOPETHUECKUX OCHOB JIEKTPOTEXHUKH.
Ymern:
VYposens | Cobupath 1 0000maTh HHGOPMAIHIO O pPadOTe B KOJUIEKTHUBE IS TOCTHKEHUS OOIIETo Pe3yibTaTa,
COLMAITBHBIX SKCIICPUMEHTaX W METOAAX UX IIPOBEICHUS.
VYposenb 2 CucreMaTu3upoBath HH(DOPMAIHIO 0 paboTe B KOJUIEKTHBE IS OCTHIKEHUS O0IIIEro pe3yibTaTa,
COLMANILHBIX IKCIICPUMEHTAX M METOAX UX MPOBEIACHUSI.
VYpogsens 3 Kputnueckue aHaIU3UpOBaATh U BBIIACIATH HHGOPMAIIHIO O pabOTe B KOJUICKTUBE JUTSI JOCTHKCHHUS
001Iero pe3ynpTaTa, COHAIbHBIX SKCIEPUMEHTAX U METOIaX UX MPOBEICHIS.
Baagers:
Vpogens | CriocobaMu  THYHOCTHOTO Pa3BUTHA U MOBBIIICHUS IPOPECCHOHATEHOTO MAaCTEPCTBA
VposeHs 2 Metonamu 000CHOBaHHSA pa3pemieHus KOH(DIUKTHBIX CUTYalnH, TPUEeMaMHU TPOBEACHNUS COIAANTBHBIX
JKCIICPUMCHTOB B 00pa0aThIBaTh UX PE3YJIBTATHI, YYUTHCS HA COOCTBEHHOM OIIBITE U OTBITE JPYTHUX.
VYpogsens 3 Pa3paboTkol TEXHOJIOTUYECKOTO MPOIIECCa TEXHOIOTHYECKOTO 000pYI0BaHUS M TEXHOJIOTHYCCKON
OCHACTK.

IIK-16 cnoco0HOCTBIO NPOBOAUTE HAYYHBIE HCCIEJOBAHUS U IKCIEPHMEHTHI, AHAJTU3HPOBATh,
HHTEPNPETHPOBATH H MOJAEJIMPOBATH B 00,IACTAX MPOEKTHPOBAHMS H PEMOHTA CHCTEM o0ecriedeHnsl ABHKEeHUS

3HaTh:
VYposens 1 |yciioBust pabOThl HOACTAHIMH U TMHEHHBIX YCTPOWCTB TATOBOTO MJIEKTPOCHAOKEHHMS
VYpoBeHb 2 |METOIBI M CPEACTBA 3AMIUTHI OT MOPAKEHHS NEKTPUUECKHM TOKOM, AOJDKHOCTHBIE MHCTPYKIUH II0
00ecIeYeHHIO IEKTPOOE30TTaCHOCTH
VYpoBeHb 3 |TCOPETHUYECKUE OCHOBBI CUCTEM JICKTPOCHA0KEHNS; TEXHOJIOTUIO, IPABUJIA U CIIOCOOBI OpraHU3aluu
TEXHUYECKOTO OOCITY>KHBaHHS M PEMOHTA TATOBBIX U TPAHC(OPMATOPHBIX MOACTAHINHN, IMHEHHBIX
YCTPOMCTB TATOBOT'O JIEKTPOCHA0KEHHS, CXeMbl IUTAHUS TATOBBIX NOACTAHILUI OT SHEPTOCHCTEM,
3aKOHOMEPHOCTH (DyHKIIHOHHPOBAHMS CHCTEM TATOBOTO 3JIEKTPOCHAOKEHUSI, TEOPETUIECKHE OCHOBBI
JNEKTPUUECKOH TATH, SKCILTYaTallHOHHO-TEXHUYECKUE TPEOOBaHUS
Ymersn:
YpoBeHp | |MOIB30BATBCA METOAAMU JUATHOCTHKH M KOHTPOJIS TEXHUYECKOTO COCTOSHHUS YCTPOMCTB TATOBOM
MOJCTAHIUH.
VYpoBeHb 2 |TI0JIB30BATbCS TEXHOJIOTHSIMH TEXHHYECKOTO OOCITYXHMBAaHMS WM PEMOHTa KOHTAaKTHOW CETH, JIMHHMH
JNIEKTpOIIepeiaun Ul NHUTaHWS YCTPOMCTB CHTHAIM3AIMM, LEHTPAIM3allid U  OJIOKHPOBKH,
9NEKTPOCHA0KEHHS TATOBBIX [IOJICTAaHIINH, aBTOMaTHKH ¥ PEJIeHHOM 3aIluThI




Yposensb 3

MIPOM3BOJUTH PACUYETHl YCTPONCTB 3a3€MJICHHS, ONPEACIATh MapaMeTpPhl PEJCHHBIX 3allUT, IPUMEHATH
yCTaHOBJICHHBIC TPEOOBaHMSA, JEHCTBYIOIINE HOPMBI, CTAHAAPTHI U MIPAaBUJIa TEXHHICCKOH HKCIUTyaTaI[iH
xkene3Helx jopor, I1YD, IlpaBuna TeXHHMYECKO OSKCIUTyaTallMM 3JIEKTPOYCTAHOBOK IOTpeOHTENs,
MesxoTpacnessie npasmia mo Th mpu skciuryaTanuu anekrpoyctaHoBok, [IYTOKC, u npyrue qOKyMeHTHI
Henapramenra anextpuduxanuu u snexrpocHadxenns OAO «PX]]» npu pazpaboTke opraHu3aMOHHBIX
1 TEXHUIECKUX MEPOIPHATHI 10 00eCTIeueHHI0 O€30TTaCHOCTH MTPOU3BOJICTBA pabOT

Baapers:
VYpoBenb |  |BafeTs NPUHIMIIAMH pacdyeTa yCTPOUCTB 3a3EMIICHHS, OTIPEIEIIATh apaMETPhI PEJICHHBIX 3aLIUT
VYposens 2 HaBBIKAMU NPOBEACHUS IKCIEPTH3b! TEXHUUECKON JOKYMEHTAllUU
VYpoBeHb 3 |HaBBIKAMH HAJ30pa W KOHTPOJIS 32 COCTOSIHUEM U SKCILTyaTaruell 000pyaoBaHUs TATOBOM MOJCTaHIIUH,
METOAMKON IMPOEKTUPOBAHUS CXEMbl NUTAHUS TITOBBIX IOJCTAHIMA OT JHEPrOCUCTEM, METOIUKON
pacdera U BEIOOpPAa OCHOBHBIX ITAPaMETPOB CUCTEMBI TATOBOTO 3JIEKTPOCHA0KEHHS, METOAUKON TATOBBIX
pacdeToB C IENBIO MOMYYCHHUs] Ipa(rKOB MOE3AHOTO TOKA M KPUBBIX CKOPOCTH XOJa II0€3/]a, OIBITOM
NPOEKTUPOBAHUN CHCTEMBI TATOBOTO 3JEKTPOCHAOXKEHUS] C YYETOM OKCIUIyaTallHOHHO-TEXHHYECKHX
TpeboBaHUi
3. CTPYKTYPA U COAEP)KAHUE JUCHUIIIMHBI (MOAYJIST)
Ko HaumeHoBaHuUe pa3genoB U TeM Bun | Cemec K-Bo B ¢opme IIIT
a 3aHs P/ aK.4YacoB
3aH THS Kypc
AT
us
Pa3nen 1. JInneiitnas aareopa.




1.1

Beeanenue. [lpenmer maremarruku. OCHOBHbBIE
anreOpandyeckue CTPYKTyphl. JImHelHas anredpa.
Ornpenenutenu BTOPOro U TPETbEro MopsaakoB. OCHOBHbIE
CBOKCTBa OIpeIeTUTeNIeH, MUHODP U alre0pandeckoe
noronHeHue. [loHsaTHE 00 OonpeaenuTene m-oro mopsIKa u
ero BeraucieHue. Matpurisl. Ix Buabl. Anrebpa MaTpuil.
O6patHas matpuna. Teopema CynecTBOBaHHS 1
€JMHCTBCHHOCTH 00paTHON MaTpHIbl. Perenue cucrem
nuHeHHbIX ypaBHeHui (CJIY) metogom Kpamepa n
MATPUYHBIM METOAOM. DIEMEHTapHBIC TIPEOOpa3OBaHUS
marpull. Panr matpunsl. Teopema Kponekepa-Kanennu.
DneMeHTapHbIC IPeoOpa3oBaHus MAaTPHUIl. PaHT MaTpHIbL.
Teopema Kponekepa-Kanemnu . Pemienue CJIY metonom

Jek
s

1.2

Omnpenenurenn 1 UX CBOICTBA, BEIYHUCICHHUE ONPEAEIUTEIeH
2-ro; 3-ro; ..., n-oro nopsakoB. Meron Kpamepa. Matpuust u
omepalyy HaJl HUMU. Y MHOKeHHEe MaTpuil. O6paTHas
MaTpuna. Marpuunstit Meron pemenus CJIY. Haxoxaenue
panra martpuipl . Pemenue cucrem meronom ["aycca.
Pemenne 0MHOPOAHBIX CHCTEM.

3

Pa3nen 2. BekTtopHas ajareopa

2.1

Bekropsl. JIuneiinbie onepanuu Hal BEKTOPAMH, UX
cBoiictBa. ba3uc B mpocTpaHCTBE, OPTHI, IEKapTOBa CUCTEMA
koopauHat. Hampasisromue kocunycel. CkanspHoe
MPOU3BEJICHNE, €0 CBOMCTBA, NIPHIOKEHUs1. BexkTopHoe
npousBenenue. Ero cpoiicta. ['eomerpuueckuii u
MEXaHUYECKUN CMBICT BEKTOPHOTO MPOU3BEICHH. Y CIOBHE
KOJUTMHEAPHOCTH BeKTOpoB. CMeranHoe npousseaenue. Ero
CBOWCTBA, BEIYUCIICHUE, IPUIIOKECHUS.

Jek
s

2.2

Bexropsl. JIuneitnsle onepauuu Haj BekTopamu. CranspHoe
MPOU3BEACHIE BEKTOPOB. BEKTOpHOE M CMeIIaHHOE
MPOU3BEACHHS BEKTOPOB, Oa3uc.

3

Paznen 3. Ananaurudeckas reomMeTpus

31

HopMmansHoe ypaBHEHHE TIIOCKOCTH B BEKTOPHOU U
KoopauHaTHOH (hopmax. OOIIee ypaBHEHUE IIOCKOCTH.
YpaBHEHHE IJIOCKOCTH, MPOXOASIIEH Yepe3 TPU TOUKH.
YcnoBus mapayuieNbHOCTH U IEPIIEHANKYIAPHOCTH
IockocTel. ['unepriockocTs. YpaBHEHUE JIMHUM Ha
wiockocTH. [Ipocreiiine 3a1aun aHaTUTHYECKON
reoMeTpun. BekTopHOE, KAHOHHMYECKHE U TTapaMeTPHICCKIE
ypaBHeHus npsamoid. [lepeceuenue nmpsMoi U TIOCKOCTH.
Paccrosinue ot Touku a0 miockoctu. [lapaminensHocTh U
MEPIEeHIUKYISIPHOCTD MPSIMBIX, IPSMOU U TUIOCKOCTH.
JlmHNIT BTOPOTO MOPSIKA: OKPYKHOCTb, HIUIHIIC, THIIepOoa,
napabouna. [IpuBeieHUe K KAHOHUYECKOMY BUIY KPHBBIX

Jek
s

3.2

VYpasaenue miockoctu. [Ipsmas B mpocTpaHCTBE U HA
TUTOCKOCTH. JIMHUM BTOPOTO TTOpSIKA.

113

Pa3nen 4. KomniiekcHbIe YHcJIa.

4.1

Anrebpanueckue OIepanui HaJl KOMIUICKCHBIMH YHCIIaMU.
3anmuch  KOMIUIGKCHBIX — YHCEeI B aireOpamveckoi,
TPUTOHOMETPUIECKON U TIOKa3aTeIbHOH Gopme.

Jlek
U

4.2

KomiiekcHble yncna u IeicTBUS ¢ HUMH. Perienue

3

Pa3nen 5. BBenenne B MaTeMaTH4ecKHii aHAJIN3.

51

TTonsTne QyHkmmu, npenen GyHKIUA 1
nociaenoBatenbHOCTU. OCHOBHBIE TEOPEMBI O MpEAEnax,
3aMeuaTesbHbIe peaenbl. beckoneuHo Masbie 1 OeCKOHEUHO
OoJIbIINE BENTNYNHBI, SKBUBAJICHTHBIC BEJINYHHBI.
HenpepbIBHOCTE (YHKIMH B TOUYKE, HETIPEPHIBHOCTh
aneMeHTapHbIX QyHkuunii. CBOWCTBa (QYHKIMH,

113

Paznen 6. Inddepenunanbroe nucunciaeHue GyHKuuii
oaHoi nepemenHoi (®OII).




6.1

OmnpezneneHne TPOU3BOIHOMN, OCHOBHBIE IIPaBHiIa
muddepenunposanus. [IponsBoHas cioXHOM 1 00paTHOM
¢dynkuu. [Ipon3BoaHas mapaMeTpUIeCKOr U HETBHOM
dynkun. JInddepentman. [TpubnkeHHbIE BHITHCICHUS
npu roMoum auddepernuana. I eomerpudaeckuii u
(u3MYEeCKHU CMBICI IPOU3BOTHOM. Y paBHEHHS KacaTeIbHOM
n HopMayn. CBoticTBa nudPepeHITnpyeMbIX GyHKITUH.
Teopemsl Posust, Jlarpanska, Komu. [pasuso Jlonurans nmns
BeIuucIeHus npenenos. @opmyna Telnopa. MccnenoBanue
(hyHKIMH C TOMOIIBIO TPOM3BOIHBIX. HTEpBAIIBI
MOHOTOHHOCTH, 3KCTPEMYMBI, HHTEPBAIIBI BEITYKIOCTH U
BOTHYTOCTH, TOUKH nepernba, acumnrotsl. [loctpoeHue
rpaduka ¢pyHkun. Hanbompniee n HaMMeHbIIee 3HaYCHUS
(yHKIMK Ha OTpe3Ke. ANMPOKCUMAIINS OIBITHBIX JaHHBIX
METOJOM HaHMEHbBIIIUX KBaJPaTOB.

Jek
13781

6.2

Brruuciienne npousBoaubix u quddepennuano OOIT.
Brrunciienne mpon3BOAHBIX CIIOXKHBIX, HESIBHBIX U
napaMeTpuuecKuX (QyHKIMNA. BrraucieHne mpou3BoaHbIX
BBICIIHX MOPSIKOB. HaxoxeHue mpeienos ¢
MCIOJb30BaHueM npasuia Jlonurans JccenenoBanne
(hyHKIHH C TOMOIIBIO IPOU3BOMHBIX. HaxoxkaeHue Touek
IKCTpEeMyMa M ToUYeK nepernda. HaxoxaeHue acuMnToT
rpaduka ¢ynkun. [ToHoe HecnenoBanue GyHKITUN 1

1

113

Paznen 7. InddepenumnanbHoe nucunciaeHue GyHKuuii
HeCKOJIbKUX nepeMeHHbIX (DHII).

71

OCHOBHBIE TOHATHSL: 00JIACTD OIIPEAEIICHHS, INHUU YPOBHS,
npesiell, HepepbIBHOCTh. YacTHbIE TPON3BOIHBIC, TIOJIHBII
muddepeHnna, reoMeTpUIECKHi CMBICT YaCTHBIX
MIPOM3BOTHBIX H MOJTHOTO Auddepennnana, kacareabHas
TUIOCKOCTh ¥ HOpMallb K MoBepxHocTH. [Ipon3BoaHas o
HarpaBJIeHUIO, TpaJueHT. [Ipon3BogHas CII0KHON (QYHKIMH,
MHBAapHAHTHOCTH (hOPMBI IepBoro AuddepeHimana.
YacTHble Tpou3BOAHBIE U AU (HepeHnnans! BBICIINX
nopsakoB. @opmyna Teiinopa. [TpudiamxenHsle
BeIYHCICHA. HeoOXoquMble 1 JOCTaTOUHBIE YCIOBHUS
9KCTpeMyMa (YHKIIMU MHOTHX EPEMEHHBIX. Y CIIOBHBIN
skcTpeMyM. Hanbombiiee 1 HanMeHbIIee 3HAUCHUE
¢ynkuM B 3aMKHyTOH 00nactu. Juddepennmansuas
TeOMETPUs KPUBBIX. DJIEMEHTHI TONoNOruy. I1mockas
KpHBasi: KpUBHU3HA; PaflyC, KPYT U LEHTP KPUBU3HBI.
YpaBHEeHUsI KPHBOI1 B IpocTpaHCcTBe. BekTop-pyHKums
CKaJISIPHOTO apryMeHTa, ee auddepeHunposanue.
YpaBHEeHUs KacaTeIbHOW U HOPMaJIbHOM IIIOCKOCTH K
npocTpancTBeHHOU KpuBoil. KpuBusna. [lonstue
noBepxHocTH. KacatenbHast INIOCKOCTh U HOpMaJIb K
MOBEPXHOCTH.

Jek
13781

7.2

Haxoxaerne 9acTHBIX IPOM3BOIHBIX U An((HepeHIInanoB
O®HII. [IpoussoaHas o HanpasieHuto. [ paguent. 3agauu Ha
HanOoJIbIIIee U HAaMEHBIIIee 3HaueHue. [itockas kpuBast:
KPUBH3HA; paguyc, KPYT ¥ HEHTP KPUBHU3HEI. Y paBHEHUS
KPHUBOH B MPOCTPaHCTBE. BekTop-QyHKIMS CKaIIPHOTO
aprymenra, ee nuddepeHimpoBanue. Y paBHEeHUS
KacaTeJIbHOW U HOPMaJIbHOM IJIOCKOCTH K
npocTpaHcTBeHHOU KpuBoi. Kpususna. [Tonsitue
noBepxHocTH. KacaTenpHast IOCKOCTh M HOPMAJb K

113

Pa3znen 8

8.1

HO,HI‘OTOBK& K JICKIITMOHHBIM 3aHATHUAM

8.2

IloaroroBka k IMPaKTUYCCKUM 3aHATHUAM

36

8.3

BrimosHeHUE KOHTPOJIBLHOUN PaOOTHI

8,6

8.3

HO,HI‘OTOBKa K OK3aMCHY

33,65

=IR—2 I ]

8.4

Koncynpranus

k| |k |k |k

2.8

Hroro 3a 1 cemectp

144

Pazgen 9. Unterpanbnoe ucuucienne ®OII.




9.1

ITepBooOpa3nas. HeonpeneneHHbIN HHTETpa, €ro CBOMCTBA.
Tabnuna ocHOBHBIX (popMyI UHTErpUpoBanus. [IpaBuna
HHTErpupoBaHui. IHTEerpupoBaHue B KOHSYHOM BHIE.
3aMeHa IepeMeHHOHN B HEOIIpeAeICHHOM HHTerpaiie (MeTo
noAcTaHoBKH). VIHTErprpoBanue 1o yactsM. Paznoxenue
JIpoOHOI parMoHaIbHON (QYHKIMH Ha TPOCTEHINHE.
HHTerpupoBanne MPOCTEHIINX pallMOHATLHBIX APOOEH.
HHTerpupoBanne MpOU3BOJIHHONW PAIIMOHAIBHOMN IpoOH.
HHTerpupoBaHue HEKOTOPHIX HPPAMUOHATBHBIX
BbIpakeHuil. IHTerpupoBanue BhIpaXXeHUMN, COACpKAITUX
TpuroHoMeTpudeckue GyHkuun. O630p mprueMoB
uHTerpupoBanus. OTNpeaeICHHBIA UHTETPaI,
reoMeTpuIecKuil 1 (u3NdecKuid cMbICI, cBoiicTBa. Teopema
0 cpeIHEeM 3HAYeHHH. 3aMeHa IIepeMEeHHON 1
HMHTErPUPOBAHHKE 10 YaCTSIM B OIPE/ICIICHHOM HHTETpase.
Teopema 0 IPON3BOIHOM HHTETpajIa C IEPEMEHHBIM
BEPXHHM MpeziesioM. 3aMeHa NepeMeHHOI 1
MHTETPUPOBAHME TI0 YaCTSIM B OIPE/IEIICHHOM HHTErpae.
[TpubnmKkeHHOE BHIYUCIICHUE ONIPEEIICHHOTO HHTETpaa.
I'eomeTpuueckne NPUI0KEHHS OIIPEAEICHHOTO HHTETpaa.
Brruuciienue mromanei miockux GUryp u 00beMoB Tell
BpallcHHs. BeuucieHne ATUH OYyT IIOCKUX KPUBBIX

Jek
13781

32

9.2

Henocpenctsennoe nnrerpupoBanue. Berancienue
HEOIpeAeIEHHOr0 UHTErpajga METOAaMHU MOJICTAHOBKHU U 1O
yacTsM. Pasnoxxenue qpoOHOM palMoHANEHOW (QYHKIIMK Ha
npocreimue. MHTerpupoBanre NpoCTeUINX paluoHaIbHBIX
npobeit. UaTerpupoBaHue MpOU3BOIBHON pallOHATEHON
npobu. THTerprpoBaHue HEKOTOPHIX UPPANMOHATBHBIX
BbIpakeHui. UHTerpupoBanne BeIpaXXeHUMN, COACpKAITUX
TpuroHoMeTpudeckue Gyakunn. O630p nprueMoB
UHTETPUPOBaHUs. BrIuncienne onpeaeieHHbIX HHTETPaJoB.
[IpubnmxeHHOE BEIYUCIICHUE OPEICICHHOTO HHTErpaa.
I'eomeTpuueckue MPUIOKEHNS OTIPEICIIEHHOTO HHTETPaa.
Brrurciienue miomnanei miockux Guryp u 00eMoB Tel
BpalleHus. BerauciaeHue JIMH OyT TIOCKUX KPUBBIX U
IoIael MOBEPXHOCTH Tel BpauleHus. Hekoropsie
(u3nUecKre IPIIIOKEHHUS OIPEIEIICHHOTO HHTETpaa.
Brrurciienne HeCOOCTBEHHBIX HHTETPAIIOB.

113
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Paznmen 10

10.

HO,HI‘OTOBK& K JICKIITMOHHBIM 3aHATHUAM

29,35

10.

HO,HI‘OTOBK& K IPAKTUYCCKUM 3aHATUAM

32

10.

BrimosHeHUE KOHTPOJIBLHOUN PaOOTHI

10.

HO,HI‘OTOBKa K 3a4€Ty

10.
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Pa3gen 11. O0bIkHOBeHHBIE qU( (epeHInaIbLHbIC
YPaBHEHHA

).

Juddepenunansubie ypaBaenus. O0Le NOHITHS 1
omnpeneNieHrs. Y paBHEeHHs NIEpBOro nopsaaka. YactHoe u
obmee pemenne. 3amada Komm. YpaBHeHws ¢
Pa3IeNAIOIMUMUCS epeMeHHBIMU. OIHOPOIHBIC U
JIMHEWHbIE YpaBHEHUS NIEPBOTO MOPsAKA. Y paBHEHUS
bepunymnm. J1.Y. B nonabIx nuddepenimanax. YpaBHeHHE
BBICIIKX MOpsiakoB. 3anaya Komu. YpaBHeHus,
JIOITyCKAFOIIHe MOHIKEeHHS opsika. OTHOpOTHBIE
TUHEWHBIE ypaBHEHUS n-ro nopsaka. O0mue cBolcTBa
pemennil. Onpenenurens Bpornckoro. @yHnameHTanbHas
cuctema perrennid. CTpyKTypa 00IIero pemeHus.
OpHOpOIHBIE IMHEHHBIE YPAaBHEHHUS C TOCTOSTHHBIMHA

KO3 punreHTaMu. XapakTepUCTUIeCKOE YPaBHCHHE.
Haxoxnaenue obmero pemenus. HeoqHopogHbIE JIMHEHHBIC
Y ¢ noctossHHBIME KO3 pummenTaMmu. MeToa Bapuarum
MPOU3BOJILHBIX ITOCTOSIHHBIX .MeTO HEOIpeIeICHHBIX
koa(durmenToB 11t JIY co cnenuanbHO# nmpaBoit 4acThio.
Cuctems! muddepeHraIbHbIX ypaBHeHNH. MeToap
HCKIFOUYCHUH U XapaKTePUCTUICCKOTO YPABHCHHS.

Jek
s

18




Pemrenue nuddepeHnuanbHbIX ypaBHEHUN TIEPBOTO
nopsiika. Pemenue quddepeHnmanbHbIX ypaBHEHU
MepBOTO MopsAAKa. MeToIbI TOHMKEHUS TOPSIIKa
mudhepeHIMaTbHBIX ypaBHeHUH. OTHOPOTHBIC TUHEHHBIE
YpaBHCHHS BBICIITNX MOPSIKOB. PelieHne TMHEeHHBIX HEe
OJTHOPOJIHBIX YpaBHEHUH BTOpOTO mopsiaka. HeoaHopoaHbie
muHeiHble JIY ¢ mocTossHHBIMU K03 duienTraMmu. Meto
BapHaIliy MTPOU3BOJIEHBIX TOCTOSHHBIX. MeTox
HeompeaeNieHHbIX kK03ddunuentor mist 1Y co cnenuanbHOM
npaBoii gacTeio. CucteMsl nudepeHImanbHbIX YpaBHEHUH.
Metoapl UCKITIOUEHUN U XapaKTEPUCTHUECKOTO YPABHEHHUS.

IIpa
KT.
pao.

18

Pazgen 12. YncjaoBble 1 GyHKIHOHATBHBIE PABI.

YuCIoBBIC PSJIBI C MTOJIOKUTEIBHBIMH YJICHAMH.
Heob6xoanmerii mpusHak. JlocTaTouHbIe TPU3HAKA
cxomumocTH, (cpaBHeHus, J{amambepa, Koy,
MHTETpaJbHBIN ). 3HaKONIepeMeHHbIe psapl. [Ipn3Hak
Jleiibamma. OueHka ocTaTka 3HaAKOYEPEIYIOIIEToCs Psia.
AOCOIIOTHAS ¥ YCIIOBHAS CXOJUMOCTh. DJIEMEHTHI
(yHKIHOHATBHOTO aHANMHN3a. OYHKIIMOHAIBHBIE PSAIBL.
CxonumocTts. PaBHOMepHast cxonumoctb. CBoMCTBa
paBHOMEpHO cxosuiuxcs psaos. [IpusHak Beitepmrpacca.
Crenennsie psaabl. Teopema AGenst, 001acTh CXOTUMOCTH.
Pagnyc cxomumoctu. [TonsTHE 0 GECKOHEUHOMEPHBIX
MeTpUUECKUX npocTpaHcTBax. Psaasl Teilnopa u Maknopena.
Pasnoxenne OCHOBHBIX AJIEMEHTAPHBIX (PYHKIHN U
MPUMEHEHNE UX B MPHOIMKCHHBIX BRIYUCICHUAX (3HAUCHUS
(hyHKIHH, IPENIEITBL, ONPEICIICHHBIC HHTETPAITBI,
mudhepeHanbHbIe ypaBHEHHS ). apMOHUYECKUT aHAIIN3.
OpToHOpMHUpOBaHHAs cucTemMa QyHkuuid. Psig ypee.
Koaddpunmentsr Ditnepa - dypoe. Teopema Aupuxie. Psn
®dypbe 11 YSTHBIX U HEYCTHBIX QyHKIWIA. Pa3ioxeHue B
psan @ypbe Henepuoarmdeckux GyHKui. [IpakTudaeckuit

Jek
s

18

YucoBble PABI C HONOKUTEIBHBIMH WICHAMH.
Heo06xoaumslii mpusHak. JlocTaTouHble TPU3HAKU
cxonumocTH, (cpaBHeHus, JJamambepa, Koy,
WHTETpaNbHEIN ). 3HaKoTIepeMeHHbIe psiabl. [Ipu3Hak
Jleiibamma. OneHka ocTaTka 3HaAKOYEPEIYIOIIEToCs Psia.
AOCOIIOTHAS ¥ YCIOBHAS CXOJUMOCTh. DJIEMEHTHI
(yHKIIMOHAIBHOTO aHann3a. OyHKINOHAIBHBIE PSBL.
Cxoaumocts. PaBHOMepHas cxoqumocTs. CBoICTBa
paBHOMepHO cxosuiuxcs psaos. [IpusHak Beitepurpacca.
Crenennsie psaabl. Teopema AGenst, 0071acTh CXOTUMOCTH.
Pagnyc cxomumoctu. [TonsTHE 0O GECKOHEUHOMEPHBIX
METpHUUYECKUX NpocTpaHcTBax. Psansl Teilnopa u MakiopeHa.
PasnoxeHne OCHOBHBIX 3JIEMEHTapHBIX (PYHKITUH 1
NPUMEHEHUE UX B IPUOJIM)KEHHBIX BEIYUCIICHUX (3HAUCHHS
(hyHKUIMH, IpeIeNbl, ONpeIeIeHHbIE HHTETPAJIBI,
muddepeHnraIbHbIe ypaBHEHNA). [ apMOHNYeCKUA aHATIH3.
OproHopMupoBanHas cucteMa Gynkuuii. Ps dypoe.
Koadpduuments! Ditnepa - @ypse. Teopema Jupuxie. Psag
@ypbe 11 YeTHBIX M HeUeTHHIX QyHKIWiL. Pa3inoxenue B
psan @ypbe HenepnoAUIecKuX QYHKIHHA.

IIpa
KT.
pa6

18

Paznen 13

13.

HO,HI‘OTOBK& K JICKIIMOHHBIM 3aHATHAM

18

13.

HO,HI‘OTOBK& K IPAKTUYCCKUM 3aHATUAM

36

13.

BrimosHeHUE KOHTPOJIBLHOUW PaOOTHI

8,35

13.

HO,HI‘OTOBKa K 3a4€Ty

13.
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Pa3nen 14. Teopusi BeposiTHOCTei




Teopus BeposiTHOCTEH. AKCHOMATHYECKOE, KJTACCUYECKOE U
TEOMETPUUECKOE ONPENEIECHUS BEPOSTHOCTH DIIEMEHTEI
KoMOWHATOpUKH. TeopeMBbl CIOKEHNS U YMHOKEHUS.
®opmynsl OTHOM BeposiTHOocTH U baiieca.
ITocnenoBaTeabHOCTH HE3aBUCUMBIX HCIBITaHUI. CxeMa
Bbepnynnu. IIpenensHsle Teopemsl Myaspa-Jlannaca u
Ilyaccona. CiydaiiHple BETUUNHBL., UX BHIBI, 3aKOHBI
pacmipeneneHus. MateMaTHYeCcKoe OKHIAHHE, TUCTIEPCHUS U
ux cBoiicTBa. [ToHATHE 0 HAYATBHBIX U LIEHTPAIbHBIX

MOMEHTax. 3aKOHBI OoabIHX grcen. CirydaifHbIe MPOIIECCHI.

Jek
13781

Teopus BeposiTHOCTEN. AKCHOMAaTHYECKOE, KIACCUIECKOE U
TEOMETPUIECKOE OTIPEIEICHHUS BEPOSITHOCTH DIIEMECHTHI
KOMOWHATOpUKH. TeopeMBbl CIOKEHNS M YMHOKEHUSI.
®DopmyIiel OTHON BeposiTHOCTH U baiieca.
[TocnenoBaTeTpPHOCTH HE3aBUCHMBIX HCTIBITaHUH. Cxema
bepuymnu. [Ipenensubie Teopembl MyaBpa-Jlamiaca u
ITyaccona. CiayyaiiHble BEIMYUHBL., UX BUJbI, 3aKOHBI
pacnpenaeneHus. MaTeMaTHUeCKO€E 0KUAAHUE, TUCTIEPCUS U
ux cBoicTBa. [IoHATHE O HAYANBHBIX U LIEHTPAJIbHBIX
MOMEHTAX. 3aKOHEI OONRITAX YUCETT

IIpa
KT.

pao.

18

Pa3nen 15. MaremaTnyeckasi CTaTHCTHKA

MaremaTrueckasi CTaTUCTHKA. BeiOopka, sMIUpHIeCKuit
3aKOH pacnpeieicHus. BeioopodHbIe cpeqHue.
OMmupudeckas GyHKIUSA pacpeAeICHUS, THCTOTPaMMa,
JIMHUS SMIIUPHYECKOH ToTHOCTH. OnpeienieHre
TEOPETHIECKOTO 3aKOHA PaCIPEICTICHNS, TEOPETHICCKUE
4acTOThl. CTaTHCTUYECKHE METOIBI 00pabOTKH

Jek
13781

10

MaremaTiueckasi CTaTUCTHKA. BeiOopka, sMIupHIecKuit
3aKOH pacrpeeicHus. BeioopodHbIe cpeaHue.
OMmupudeckas GyHKIUSA pacpeAeICHUS, THCTOTPaMMa,
JIMHUS SMIIUPHYECKOH TIoTHOCTH. OnpeienieHne
TEOPETUYECKOTO 3aKOHA Pacpe/IesIeHUs, TEOPETHUECKUE
4acTOThl. CTaTHCTUYECKHE METOIBI 00pabOTKH
SKCIEPUMEHTAIbHBIX TaHHBIX.

IIpa
KT.
pao.

18

Pa3znen 16

16.

HO,HI‘OTOBK& K JICKIITMOHHBIM 3aHATHUAM

16.

HO,HI‘OTOBK& K IPAKTUYCCKUM 3aHATUAM

36

16.

HO,HI‘OTOBKa K OK3aMCHY

33,65

16.

BrinonHeHne KOHTPOIBHON pabOTEI

8,6

16.
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HUtoro mmo aucnuimmmHe

576

4. POHJ OHEHOYHBIX CPEJCTB

4.1. ®oHA OLICHOYHBIX CPEACTBIO TeKyLIeMY KOHTPOJIIO

3awuma omdemoes no npaKkmuieCcKum 3aHamuim, auuma KOHmpOﬂbHOL? pa6ombl.

4.1. ®oH/ OLEHOYHBIX CPEACTBIIO MPOMEKYTOYHOM aTTeCTALMHU

@DOoH/1 OLIEHOYHBIX CPEJICTB JUI NPOBEJCHNS IPOMEXYTOYHOM aTTecTanuu odyuatomuxcsa opopmien kak [Ipunoxenne Nel k
paboueii mporpaMme AUCIUTIIHHBL

5 YYEBHO-METOJUYECKOE I TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUAIIVIMHBI (MOAYJIS)

5.1. PekomeHnayeMasi iurepaTypa

5.1.1. OcHoBHas auTEpaTypa

5 YYEBHO-METOJUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIVIMHBI (MOAYJISA)

5.1. PekomeHnayeMasi iurepaTypa

5.1.1. OcHoBHas auTEpaTypa

ABTOPBI, COCTaBUTEIHN 3arnaBue WznarenscTBoO, Kon-Bo On. agpec
JI.1.1 | TomyGesa, H.B. Maremarnueckoe momenupoBanue cucreM u | CIIO. : Jlaus, 1 http://e.lanb
mpoueccoB.  [DneKTpoHHBI  pecypc] 2016. — 192 ¢c.. | Daexrponn | ook.com/bo

Vuebnble nocobus oe u3nanue | ok/76825



http://e.lanbook.com/book/76825
http://e.lanbook.com/book/76825
http://e.lanbook.com/book/76825

JI.1.2 Bynun, A. 1. OOBIKHOBCHHBIE muppepentmansubie | Kypek : Kypekas 1 https://e.lanbo
YpaBHEHUsI M UX TPUIOKECHUS yuebnoe | [CXA, 2015. — | Dnekrpo | ok.com/book/
rnocooue 253 c. HHOE 134799 (nmara

n3gaHue | obOparieHus:
03.04.2021).
— Pexxum
JlocTyma: Jyis
aBTOPU3.
IIOJIB30BaTCIIC
78
5.1.2 lonoJiIHUTEIbHAS JTUTEpPATypa
ABTOpBHI, 3aruaBue M3paTenncTBo, rog
JL.2.1 Bnaukas, 1. B Marematnka u  uHbOpPMaTHKa  JUIA OpenoOypr : 1 URL:
ryMaHHTapHeB : ydeOHoe mocobue / ory, 2018. — OnekTpoH | https:/e.lanb
130 ¢ HO® ook.com/boo
u3jiaHue k/159763
(mara
oOpareHus:
03.04.2021).
— Pexum
JOCTyTIA: JUIst
5.2 Meroanuyeckue pa3padboTKu
ABTOpBI, 3arnaBue N3paTeancTBO, rog
COCTABUTEIH
M1 0.®. Mapkosud, Bricmias maremMatuka : METOJUYECKUE Camapa
H.A. Apxunosa. YKa3aHWs ¥ BapUAHTHI 3aJaHUI K :CamI'YIIC,
9K3aMEHAIIMOHHOMY TECTY 2011. -84 c.
(HeompeneNeHHbIN HHTETPAI,
OTIpeNieNIeHHBIN HHTEeTPall, KpaTHBIE U
M2 H.M. JlaTeimosa, Psaasr dypre. ['apmonnueckuii anamus : — Camapa
JLT. AbycautoBa | mpakTukymM 1o  MarteMarmueckomy | :CamI'VIIC,
aHanM3y IS CTYJeHTOoB crenmansHocteit | 2014.—31c.
auuaii honMur oAvuenug
M3 JI. B. Kaiinanosa, C. | Psapl v ux MPUMEHCHHE : THIIOBOM pacyeT Camapa
E. Kypymmuna, B. B. | no Beiciueif MaTemMaTHke :CamI'VIIC,
MakcumMoB 2014.-35c.
M4 I0.B. I'ymennukoBa, | ®yukuun. Ilpenensr. HempepsiBHocts | Camapa
O.E. Jlaepych, P.H. | ¢pynakuun : cOopuuk unpumayansHbix | :CamI'VIIC,
Xaiipynnuna 3amaHuil Mo BbIcmell Maremaruke s | 2013.— 53 c.
CTYJIEHTOB BCEX CIEIHUAILHOCTEH O4YHON
(dbopmbl 00yUYeHUS

5.3. Ilepeyennb pecypcoB HHGOPMALMOHHO-TeIeKOMMYHUKANMOHHOM ceTH ""MHTepHeT"

HaunmeHoBaHme pecypca

da.aapec

91 MatemMaTHka B IOMOIIb MIKOIBHUKY U CTYIACHTY http://mathtest.ru
32 Maremarnka http://www.math.ru/

5.4 I/IH(I)OpMaI.[I/IOHHLIe TEXHOJIOTHH, HCII0JIb3YEeMbI€ IIPH OCYIECTBJICHUHN 06pasosaTe.11|>H0r0 nmpouecca nmo IMCUMUIIMHE

(Mmony.r0)

Pa3menienne yueOHbIX MaTepuasoB B pasneiie «MaTtemarnkay cucteMsl o0yueHus Moodle: http://mindload.ru/

5.4.1 IlepeyeHb JULEH3HOHHOTO ¥ CBOOOAHO PACTIPOCTPAHSIEMOr0 NPOrPAMMHOI0 00ecrevyeHust

5.3.1.1

Microsoft Office 2010 Professional Plus (Ilakernporpamm Word, Excel, Access, PowerPoint, Outlook, OneNote, Publisher)

5.3.1.2

Microsoft Office 2007 Professional (ITakernporpamm Word, Excel, Access, PowerPoint, Outlook, OneNote, Publisher)

53.13

Microsoft Windows 10 Professional 64-bit Russian DSP OEI

53.14

MicrosoftWindows 7/8.1 Professional

5.3.1.5

Cepsucst DUOC OpUIIC



https://e.lanbook.com/book/134799
https://e.lanbook.com/book/134799
https://e.lanbook.com/book/134799
https://e.lanbook.com/book/159763
https://e.lanbook.com/book/159763
https://e.lanbook.com/book/159763
http://mathtest.ru/
http://www.math.ru/
http://mindload.ru/

5.3.1.6 | AutoCAD
5.3.1.7 | WinMashine 2010” (v 10.1),
5.3.1.8 | KOMIIAC-3D
5.4.2 Ilepeyenb npogeccHOHATBHBIX 023 JAHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM
5.3.2.1 | CIIC «Koncynsrast Ilmocy
5.3.2.2 | Hayunas snexrponHas 6ubiauoreka eLIBRARY.RU
5.3.2.3 | OBC YuebHO-METOANYECKOT0 LIEHTpa 110 00pa30BaHMIO Ha XKelle3HOJopoxkHOM TpaHcnopte (b YMILL XK/IT)
5.3.2.4 | ObC uzpnarenscrsa "Jlanp"
5.3.2.5 | 3bC BOOK.RU
5.3.2.6 | OBC «tOpaiit»

6. MATEPUAJIBHO-TEXHUYECKOE OGECIHHEYEHHME JUCITUIIJIMHBI (MOAY JIS)

6.1TIpu M3y4eHHH NMCUMILIMHBI B (hOpMAaTe HEMOCPEICTBEHHOI0 B3aHMO/JeiiCcTBHUS ¢ IIpenojaBaTeassMu

6.1.1|HaumeHoBaHue CIICHUAIbHOI'O MMIOMCHICHUA: IOMCIICHUE 1JIA CaMOCTOSITeIIbHOM pa6OTBI, YuTalbHbBIN 3.

OcHalieHHOCTh: pabouee MecTo, KoMnbloTep (HOyTOYK) ¢ moctynoMm k cetu «MuTepHer u S1UOC.

6.1.2|HaumeHoBaHue CriCIMAIbHOTO MOMEUICHUS: Y4eOHas ayAUTOPHSI ISl TIPOBEJCHUS PAKTHUECKUX 3aHATHH,

IPYNIOBBIX KOHCYJBTAMH, HHINBHIYAIBHBIX KOHCYAbTAIMH, TEKYIIETO0 KOHTPOJIS, TPOMEKYTOUHO aTTecTaluy,
VY4eOHast ayJuTOPUH, OCHAILICHHBIC 000PYI0BAHHEM M TEXHUYECKUMH cpeacTBamMu o0yueHust. OCHAIIEHHOCTD:
KommuiekT yuebHoit Mebenu, HOyTOYK, MPOEKIIMOHHOE 000pyI0BaHUE (MYIBTUMEIUIHBII IPOSKTOP U 3KpaH).

6.2I1pyn u3y4yeHNHU AUCUMIJIMHBI B (hopMaTe 3JIEKTPOHHOT0 00y4YeHus ¢ ucnoab3zosanuem 10T

6.2.1|HeorpannueHHas BO3MOXKHOCTB JtocTyma ody4atorerocsi K OMMOC u3 mo6oi TOUKH, B KOTOPOH UMEETCs JIOCTYIT K

“H(GOPMALMOHHO-TEIEKOMMYHUKALIMOHHOM ceTH "HHTepHer" (nanee - cets "MHTEpHET"), KaK HA TEPPUTOPUH
OpTraHH3alliy, TaK 1 BHE ee.

6.2.2|Joctyn k cuctemam BujaeokoHpepencaazu DMOC (MoOunbHas U JEKCTOIHAS BEPCUU U XKe BEO-KIIMEHT).




