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1 He.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

eanb (eaH) OCBOCHMS JUCIATUIMHBI:

DopMrpoOBaHUE MAaTEMAaTHUECKON KYJIBTYPBI y CTYIIEHTOB, Pa3BUTHE MX WHTEUIEKTa U CIIOCOOHOCTEH K JIOTHU-

YCCKOMY U aJITOPUTMHUYCCKOMY MBIIUJICHHIO, OBJIaICHUC CHCTEMOM MaTeMaTUYCCKUX 3HAHUM U yMCHHﬁ, q)OpMI/IpOBa-
HUC COOTBECTCTBYIOLIUX KOMHCTGHHHﬁ, HGO6XOI[I/IMI)IX B HpO(beCCPIOHaIII:HOﬁ ACATCIIBHOCTH, HU3YUCHHA CMCIKHBIX

TUCITATIINH, TIPOIOJDKCHUS 00pa30BaHMs.
3amaun:

- HpI/IO6peTCHI/Ie O6y‘laIOHlI/IMI/IC$I 3HAHUH B 001aCTH TCOPETUICCKUX OCHOB a.]'II‘C6pI)I, aHAJIMTUYCCKON reoMeT-

pHUH, MaTEMaTHYECKOTO aHAIHN3a, TEOPHUH BEPOSITHOCTEH U MATEMAaTHIECKON CTATUCTHKH, KaK TEOPETUIECKOH 0a3bl st

HU3YUYCHHA NOCICAYIOINUX JUCHTUIUINH HpO(bGCCI/IOHaJ'H)HOFO OUKIIAa,

- MOJIY4YCHUC NPCACTABICHUA O HCHHOCTH MATEMATUKH, KaK HAYKHU U €€ POJIM B €CCTCCTBCHHOHAYUYHbIX U WHXKC-

HEPHO-TCXHUYCCKUX UCCIICOIOBAHUAX

- mpuoOpeTeHne 00yYarOIIMHUCS HABBIKOB PEATN3allii TEOPETHUECKNX 3HAHNN Ha TPAKTHUKE; YMEHHS PEIIaTh
TUIOBLIC 33/1a4H, COOTBETCTBYIOIINE U3yUYaeMbIM pa3fiesiaM; UCTIOIb30BaHUS MATEMAaTHUYECKIX METOAOB MPU PEIICHUU

3aja4 Oyaymieit npodeccnoHaabHON ACITEITBHOCTH.

2 MecTo AUCHUILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Jucnunnmna oTHOcUTCs K 6a30Boit yactu 6ioka 1 «J{ucuurinHbl (MOIYIIH )>»

[IpepexkBu3uTH AUCHUIUIUHGL: b.1.5.15 OKxonozus

HOCTpeKBI/IBI/ITLI
HauepmameﬂbHa;z ceomempust,

muctutineel:  b.1.b.11  Uugopmamuka,
b.1.5.19 [Ilpuknaonas mexauuxa,

b.1.5.12  ®usuxa,
b5.1.5.20 Dnexmpomexnuka

5.1.5.17

u

npomviuiniennas anekmponuxa, b.1.B.O/[.17 Cneyenasvr mamemamuku, b.1.B.J[B.4.2 Bwiuuciumenvhvle

Memoobl pacdyena XuMuKo-mexHoJa0cu4eCKux cucmem

3 TpeGoBanus Kk pe3yjabTaTam 00yYeHUs1 MO TUCHMUILINHE

Hpouecc HU3YyUYCHUS JUCHUIIJIMHBI HAITPABJICH HaA (l)OpMI/IpOBaHI/Ie CJICAYIOIIUX PE3YJIbTAaTOB 06y‘leHI/I}I

[Tnanupyemsble pe3yabTaThl 00yUeHHs [0 JUCHUIUIMHE, XapaKTepU3yIoIIne
sTansl GOPMUPOBAHNS KOMIIETEHITUH

dopmMupyeMble KOMIIETEHIINU

3HaTh:

[Ipuembr  opranuzanuu
MaTeMaTHYEeCKHUX 3aad.
YMeTh:
CaMocCTOSTEIIFHO
MaTeMaTHIEeCKOH
3aJ1ayaMH.

Baajgers:
HaBbIkaMu caMOCTOSATEIILHOTO U3Y4YEeHHUS MaTeMaTHYeCKOH U MpodecCHoHaaIbHON

CaMOCTOSITENIbHON ~ paboOThl MpU  pEUICHUH

IJIaHUPOBATL U OCYHICCTBJIATH IMOUCK H nepepa60TI<y
I/IH(i)OpMaI_[I/II/I B COOTBETCTBHHM C IIOCTAaBJICHHBIMH

JUTEPATYPHI.

OK-7 crtocoOHOCTEIO K
CaMOOpraHu3aIluH U
camM0o00pa30BaHUIO

3HaTh:

OCHOBHBIE TIOHATHS M METOABI MaTeMaTHYEeCKOro aHajin3a, JWHEHHOH
anreOppl ¥ AHATUTHYECKONW TreoMeTpuH, Teopuu auddepeHIanIbHbIX
YpaBHEHUM, TEOPUU BEPOATHOCTH U MATEMATHYECKOW CTATUCTUKH.

YMeTh:

[IpoBomuth aHamm3 GyHKOMA, perarh OCHOBHBIC 3aJaud  TEOPHH
BEPOATHOCTH u MaTeMaTHYeCKOM CTaTUCTHUKH, TEOpUHU
mudpepeHIMaTbHBIX YPaBHEHH IPUMEHHUTEIIBHO K PEeaIbHBIM ITPOIIeccaM,
MPUMEHATh MATEMATUYECKHUE METO/IbI ITPY PELIEHNUH TUIOBBIX 3a7a4.

OIIK-2 criocoOHOCTBIO
HCITOJIB30BaTh OCHOBHBIE
3aKOHBI €CTECTBCHHOHAYYHBIX
JOUCHUIIIIVH B
npodeccHoHaNBHOMI
JCSATEIBHOCTH, TIPUMCHSIET
METOAbBI MATECMATUYCCKOT' O
aHaJIM3a ¥ MOJICIIMPOBAHUS,
TEOPETUYCCKOTO U




[Tnanupyemsble pe3ynbTaThl 00y4eHHs 110 JUCHUIUIMHE, XapaKTepU3yIoIre
sTanbl GOPMUPOBAHUS KOMIIETEHITHA

DopmMupyeMbIE KOMIIETEHLIMU

Baajnerb:

HaBpikamMu caMOCTOSITEIIBHOTO IMIPUMCHECHUA TCOPETUICCKUX 3HAaHUU B IIpaKTH4C-
CKOM IIpMMCHCHHWU 3a/1a4. Metogamu IMOCTPOCHUA MaTeMaTHYECCKOM MOJCIN TH-
IIOBBIX 3a1a4 1 COI[Sp)KﬂTCJ'IBHOfI HUHTEPIIPETAUH IMOJTYUYCHHBIX PE3YJIbTATOB.

SKCIICPUMCHTAJIBHOT'O
HUCCICI0BaHUA

4 CTpyKTYpa H coJepkaHue JUCUUIIHHbI

4.1 CTpykTypa 1M CUHIIIHHBI

OO0m1as TpyA0eMKOCTh JUCIUIUIMHBI cocTaBisieT 11 3aueTHbIX enuuuil (396 akageMUYecKuX 4acoB).

TpynoeMKoCTb,
Bun paboter aKaJIeMUYECKHUX YacOB
1 cemectp 2 ceMecTp 3 cemectp BCETO
OO0mas Tpy10éMKOCTh 144 144 108 396
KonTakTHas padora: 14,5 12,5 9,25 36,25
Jlexmum (J1) 8 8 4 20
[IpakTuueckue 3ansatus (113) 6 4 4 14
Koncynpranuu 1 1
ITpomMexyTodHas aTTecTanus (3a4eT, SK3aMEH) 0,5 0,5 0,25 1,25
CamocTrosiTesibHasi padora: 129,5 131,5 98,75 359,75
- 8bINOJIHEHUE KOHMPOAbHOU pabombl + +
(KonumpP),
- 8bINOIHEHUE UHOUBUOYATbHO20 MBOPUECKO20
sadanus (UT3);
- BLINOJIHEHUE PACYEMHO-2PADULECKO20
3adanus (PI73);
- camono02omoska (npopabomia u
nosmopeHue JeKYyuoOHHO20 Mamepuaia u
mamepuana y4eOHuKo8 u y4eoHvix nocoout;
- H0020MOBKA K NPAKMUYECKUM 3AHAMUSIM,
umn.)
Buja uToroBoro KOHTpoJIs (3a4eT, IK3aMeH, 3auyer 3auert IK3aMeH
Au(ppepeHIPOBAHHBIN 324€T)
Paznens! aucuunianHbel, n3ydaembie B 1 cemecTpe
KomnuaectBo yacos
Ne HaumenoBanwue pa3aenon ayAutopras BHeay/l.
paszznena BCETo abota 6
1|3 [ | PO
1. Onpenenureny U MaTpHIbl, pEIIEHUE CUCTEM 40 2 2 36
2. AHaJIMTHYECKAs! TEOMETPHS 38 2 - 36
3. Benenne B MaTeMaTHUYECKHIT aHAIN3 32 2 2 28
4. Juddepenumanbaoe ucuncienue GyHKIUU 0THON 34 2 2 30
TIEPEMEHHOMN
Uroro: 144 8 6 130

Pa3znenbl AMCIUIUIMHBL, U3y4aeMbIe B 2 cEMeCTpe

Ne ‘ HaunmenoBanue paszneios ‘

KoanuectBo yacos




pasnena ayIuTOpHAas —
BCETo abota AGara
A [m[ar ]| P
S. Juddepenunanbaoe ucuuciaeHne GyHKIUU 20 1 - 18,5
HECKOJIbKHX ITePEMEHHBIX
6. WurerpanbHoe HCUKMCiIeHne QYHKIUM OIHON MepeMeH- 42 25| 2 37,5
HOU
7. WuTerpanbHoe UcCYMCICHUE (QYHKIMU JIBYX NEPEMEH- 18 1 - 17
HBIX
8. JudhepennmnansHble ypaBHEHNs 42 25| 1 38,5
Q. UYuciioBbie M GYHKIIMOHATBHBIC PSIIBI 22 1 1 20,5
Hroro: 144 8 4 132
Pazaenbl AMCHUIUIMHBL, U3y4aeMbIe B 3 ceMecTpe
KonnuecTBo yacoB
Ne HanmMeHnoBanwue pasnenoB ayAutopras BHEay/I.
pasjena BCETO pabora aGoTa
A (m[a | P
10. |Teopus BeposTHOCTEH 76 35| 4 68,5
11. |DieMeHTHl MAaTEMAaTUYECKOM CTATUCTUKHU 32 05| - 31,5
Uroro: 108 4 4 100
Bcero: 396 20 | 14 362

4.2 ConepxxaHue pa3/iesioB IUCHUINIHHBI

Ne 1 Onpenesnresn 1 MATPUIbI, PeLICHUE CHCTEM

Onpenenurenu: onpeaeseHNe, MUHOPbI U alredpanvyeckue JONOJHEHUS 3JIEMEHTOB, BBIYHCIIEHUE,
cBOMCTBa. MaTpullbl: onpeeseHne, BUAbl MaTpUll, JIMHEHHbIE U ClIelUalIbHbIE ONepaluy, NOCTpOeHHe 00-
paTHO# mMaTpuilbl.Penienne cucteM N JTMHEMHBIX YpaBHEHHUM ¢ N HEeW3BeCcTHRIMH 1o (popmynam Kpamepa, c
MIOMOILBI0 00PAaTHOW MaTpHIIB,

Panr matpuibl. DnemeHnTapHble mpeodpazoBanus matpull. Teopema Kponekepa-Kanennu. Pemenne
cucTeM N JIMHEHHBIX ypaBHEHHH ¢ M HemsBecTHbIMM MeToJoM I"aycca. IlocTpoeHen obiero peuieHus cu-
cTeMbl. PerieHne ogHOPOJHBIX CUCTEM JIMHEHHBIX ypaBHEeHUH. DyHAaMEHTaIbHBIA Ha0Op peleHui OHO-
POJHOM CUCTEMBI JINHEVHBIX YPABHEHU.

Ne 2 AHasinTHUYecKasi reoMeTpust

[IpsiMoyronbHas JekapToBa cUCTeMa KOOPJAUHAT Ha MJIOCKOCTU M B mpocTtpaHcTse. [lomsapHas, cde-
pudecKast U HWINHIPUYECKas CUCTEMbI KOOPUHAT.

BekTops! Ha MIIOCKOCTU U B IPOCTpAaHCTBE. JIMHElNHbIe onepanuu Haj BekTopaMu. CKalsipHOE, BEK-
TOPHOE€ M CMENIAaHHOE IPOU3BEIECHUS BEKTOPOB: ONpPENEIECHUE, CBOWCTBA, BBIYHUCIECHUE, T€OMETPHUYECKHUI
cmbica. [Ipoekius BekTopa Ha ock. Hanpasisitoniyie KOCHHYCBI BEKTOPA.

JIuHuM Ha TUIOCKOCTH. JIMHUM U TIOBEPXHOCTH B MPOCTPAHCTBE. Anredpanyeckue JUHUU U TOBEpX-
HOCTH, UX MOPSJIOK.

Pa3znuunble criocoObl 3aaHus MPSIMON Ha MJIOCKOCTH, B3aUMHOE PACIOJIOKEHUE MPSMBIX, METpUYe-
CKHE€ COOTHOLIEHHS Ha IUIOCKOCTH.

Pasznuunble criocoObl 3aJaHus MPSMOM M IUIOCKOCTH B MpOCTpaHCTBe. B3anmHOe pacrnosokeHue
IJIOCKOCTEH, MPSAMOM U IUIOCKOCTH B IPOCTPAHCTBE. METpUUECKHE COOTHOLLIEHUS.

JluauM BTOPOTO MOPSIKA HA TTIOCKOCTH (JLTUIIC, TUIIepOoIa, mapaboa): onpeaeieHne, MoCTPOCHHE,
OCHOBHBIE XapaKTEPUCTHUKH.

JInHuu B ossipHOM cucteMe KoopanHar. [lapamerpudeckoe 3a1aHue JIMHAN.

IloBepxHOCTH BTOpPOro NOpsAKa B IMPOCTPAHCTBE: LWIMHIPUYECKHE, KOHUUYECKUE, MOBEPXHOCTU
BpauieHus1. KaHoHHUYeckne ypaBHEHHUs MIOBEPXHOCTENW BTOPOTO MOPSIKA.

Ne 3 Benenne B MaTeMaTH4eCKHH aHATH3

[Tonsitne MHOXKecTBa. OCHOBHBIE OTIEpaIly HAJl MHOKECTBaMU. JleCTBUTEIbHBIC YUCIIA: alireOpanye-
CKHE CBOICTBA, YHCJIOBbIE MPOMEXKYTKH, MOYJIb YHCIA, OKPECTHOCTh TOUKH U OeckoHeuyHOCTH. OrpaHuyeH-
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HOCTh YHCJIOBOT'O MHOXeCTBa. KOMIUIEKCHBIE UMCIa KaK paclIMpeHre MHOXKECTBA JEHCTBUTENbHBIX YHCEN.
JleficTBYS HaJl KOMIUIEKCHBIMU YUCJIAMH B QJIr€Opanveckor ¥ TPUTOHOMETPUIECKO# (hopmax.

Ilonstue uucnoBoit MMOoCJICA0BATCIILHOCTHU, MTPCACIT U €TO I‘GOMeTpI/I‘-IeCKI/Iﬁ CMBICJI, CIUHCTBCHHOCTH
npejena, OCHOBHBIE CBOMCTBA M MPU3HAKHU CYIIIECTBOBaHUS Mpeneina; Bropoil 3amedyaTenbHbId Npeael: cXo-

JUMOCTBh IIOCJICAOBATCIIBHOCTH {(1 + 1) n } , HHACJIO €.
n

Omnpenenenue npenena Gpyakmuu. CoiicTBa npeaena GyHkiuu. [IpeaenpHblil nepexoa B HEpaBeH-
crBax. OgHocTopoHHMe npeaensl. [Ipenensl GpyHKMM npu x — too, x — 0. beckoHeyHo Manas u Gecko-
He4HO Oosbluast GyHKIHMA, UX CBA3b. CBONWCTBA HKBUBAJIEHTHBIX OECKOHEUHO MajblX (yHKuui. IlepBsiil 3a-
MeuaTenbHbIl npeaen. CpaBHeHHE OECKOHEYHO MaJIbIX.

[lonaTne HenpepbIBHOCTH (YHKLIMU B TOUKE U HA MHOKecTBe. HenmpepbIBHOCTb CyMMBbI, IPOU3BEE-
HUS M YaCTHOTO HEeNpepbIBHBIX (QyHKIMH. Touku pa3peiBa QyHKUIMHU, UX Kiaccudukanus. HempepbBHOCT
clI0’)kHOW (yHKIMHU. JIOKanbHbIe CBOWMCTBA HENpPEpBIBHBIX (YHKUMN. HermpephlBHOCTH OCHOBHBIX 3JIEMEH-
TapHbIX ¢yHKkuuid. CBoWCTBa (DYHKIHMA, HEIPEPHIBHBIX Ha OTpe3Ke: IepBasi U BTopas TeopeMbl bosbiaHo-
Kommn, nepBast u Bropas teopemsl Beliepmrpacca. Teopema 0 MOHOTOHHOCTH U HEIIPEPBIBHOCTU 0OpaTHOM
byHKIMH.

Ne 4 TuddepenunanbHoe HcUUCIeHHe (PYHKIMH OHOH NepeMeHHOM

3ajaun, NPUBOJSAIIME K MOHATHIO MPOU3BOJHOW M ee ompeneneHue. HempepbIBHOCTh (QyHKIUH,
UMeIoLIel Mpou3BoHY10. ['eomeTpruueckuil U puU3NYECKUl CMBICI NIEPBOM U BTOpOM nmpou3BogHou. [Ipons-
BOJIHbIE CJIO)KHOW M oOpatHo# ¢yHkumu. uddepennypoBanue HEIBHOM M MapaMeTpUYEeCKH 3aJaHHOM
¢bynkuuu. udpdepenumpyemocts u auddepennnan GyHknun. ['eomerpudeckuii u (GU3NYECKHNA CMBICI
muddepennmana. MaBapuanTHOCTh GopMbl nepBoro auddepennuana. [punoxenue nuddepeHnuana mis
NPUOIMKEHHBIX BRIYHCICHUN. [ depeHrans BEICIINX TOPSIKOB.

OcHoBHbIe TeopeMbl 0 TuddepeHpyeMslx pyHkuusax: Pepma, Poms, Jlarpanka, Komm. Ipasuiio
Jlonurans. @opmyna Teitnopa ¢ pa3nuaHbIME (hOpMaMH OCTaTOYHOTO YICHA.

Haxoxnenue rio0anbHOro skcrpeMyma (GpyHKIuu. 3ajaud Ha MakCUMyM M Ha MUHUMYM. Haxion-
HbIC U BEPTHUKAJIbHBIC ACHMIITOTHI (YHKIUHU. DKCTpeMyM (YHKIMH. YCIOBUS BO3pACTaHHUS M YOBIBAHHS
¢ynkunu. Heo6xonumoe ycioBue, JOCTaTOUHbIE YCIOBUS JOKAJIbHOIO SKCTpeMyMa. JlocTaTouHble yCIOBUS
BbIyKJIOCTH. HeoOxonuMoe ycioBre U J0CTaTOYHOE yCIOBHE TOUKM Iepernda. OOmas cxema ucciaenoBa-
HUS QYHKIUHU U IOCTPOCHHUS TpaduKa.

Ne § TuddepenunanbHoe HCHUCIeHHE (PYHKIUHM HECKOJIBKHX IIEPEeMEHHbIX

MmuosxecTBa Touek npoctpancta R". CriocoObl 3a1aHus (pyHKIMKM MHOTUX MEpeMEHHBIX. [ eomMeTpu-
4ecKoe MpeJCcTaBleHne (YHKIMHM JABYX U Tpex nepeMeHHbIX. JlokanbHble 3kTpeMyMbl. llpenen u Hempe-
PBIBHOCTh (YHKIMHU B Touke. HempepbIBHOCTH cinokHOM (yHkumuu. CBoiicTBa (DyHKIMHA, HEMPEPHIBHBIX B
3aMKHYTOM OrpaHUYEHHOI 00Js1acTy.

YactHple NpoU3BOAHBIE. ['€OMETpPUYECKMIT CMBICH YacTHOM NPOU3BOJHOM NEPBOrO MNOpSAAKAa OT
(GyHKIIUM IBYX NepeMeHHbIX. He3aBUCMMOCTh CMEIIaHHBIX YaCTHBIX IMPOU3BOJHBIX OT Mopsiaka auddepeH-
nupoBanus. Juddepenmpyemocts ¢pyHkuuu B Touke. HeoOxoaumoe ycinoBue, HEOOXOUMOE U 10CTaTOY-
Hoe ycnoBue auddepenunpyemoctu. JAuddepennman. YpaBHEHHE KacaTeIbHOW TUIOCKOCTH K TMOBEPXHO-
CTH, ypaBHeHHE HopMaiu. [IpousBoHast 0 TaHHOMY HarpaBlieHUIo. [ pagueHT pyHKIUH, ero CBONCTBA.

HuddepenunpoBanne HesBHbIX QyHKUUHN. [Ipon3Boanas cioxHoi QyHKINN.

Huddepennunans! Beiciinx nopsakos. Cumponuueckas Gopmyna ans nuddepenumana N—-ro nopsi-
Ka.

Heo6xoauMoe yciioBre, JOCTaTOYHOE YCIOBHUE JIOKAIBHOTO 3KcTpemyMa. Haxoxnenue riobanbHOro
AKCTpeMyMa QyHKITHH.

Ne 6 UuTerpanbHoe ncuuciaeHue pyHKIMH OHOM NepeMeHHOoM

[TepBooOpasnas ¢yakums. OOmui BUA 1mepBooOpa3HON i AaHHOW (QyHKIMU. HeompeneneHHBII
MHTErpal, ero ceoiicrsa. Tabnuua uarerpanos. HTerpupoBanue 3aMeHOM EpEMEHHOH U 0 YacTsM.

WuTerpupoBanne NpocTelInX paldoHAIbHBIX ApoOeii. HTerpupoBanre palmoHaIbHBIX (YHKIIHUH.
WuTerpupoBanue TpUrOHOMETpUUYECKUX (YHKIMHA. VIHTEerpupoBaHHe UppalMOHATIBHBIX (yHKIMHA. WHTe-
IPUPOBAHUE C TIOMOIIIbIO TPUTOHOMETPUUECKHX TOJICTAHOBOK.

3azauyy, NPUBOASIIME K MOHATHIO ONpEAENEHHOro MHTerpana. OnpenencHHbI uHTErpan Pumana:
OIlpeJIeJIeHNE, HEOOXOIMMOE YCIIOBHE MHTErPUPYEMOCTH (YHKLMHU, KpUTEpUil uHTEerpupyemoct. Kmaccel
UHTErpupyembIx QyHKIui. OcCHOBHBIE CBOMHCTBa HHTErpana. Teopema o cpenHem. MHTerpan ¢ nepeMeHHbIM
BEPXHHUM IIPEJIEJIOM, €r0 HENPEPBIBHOCTh M TU(PepeHIIMpyeMOocTh Kak GyHKINUU BepxHero npezaena. Pop-
myna Hetorona-JleltOauna. Beruncienne naTerpaia 3aMeHoi nepeMeHHON | 110 YacTsM.



Boruncnenue minomazeit, Ul 1yr, 00beMOB Tel, padOThl CUJIbI, JJIMHBI IyTH U IpYTHe reOMeTpuye-
CKHE U (pU3NYEeCKUE MPUIIOKEHHSI ONIPEICTICHHOT0 HHTErpajia (B pa3IM4HbIX CUCTEMaX KOOpAMHAT).

HecoGcTtBennble uHTErpajgsl ¢ OECKOHEUHbIMU Tmpenenamu. HecoOCTBEHHBI HHTErpail oT
HeOorpaHWYeHHBbIX QyHKIMH. IX cX0auMOCTh.

Ne 7 UuTerpajbHoe ucunciaeHue pyHKIHHU ABYX NepeMEeHHbIX

3ajgava, mOpuUBOAANIAs K IOHATUIO JIBOMHOrO MHTerpana. Ero omnpeneneHue U yCIOBHS
cymectBoBanusa. CBOWCTBA ABOWHOTO HMHTErpajla M €ro BBIYHMCICHHE IO PA3TUYHBIM O0JIACTSIM. 3aMeHa
MEPEMEHHBIX B IBOMHOM MHTErpaie. JIBoiHONW UHTErpall B MOJISIPHOM cucteMme kKoopauHat. ['eomerpuueckue
1 pU3UYECKUE TPUIIOKEHUS TBOMHBIX HHTETIPAJIOB.

Ne 8 InddepennnanbHbie ypaBHeHU S

Juddepennnanbabie ypaBHEHUS MEPBOTO IMOPSIKA: OCHOBHBIC MOHSTHS, 3aJauyd, MPUBOMSAIINE K

Qg QepeHInanbHbBIM YPaBHEHUSM, TEOpeMa CYIIECTBOBAHHS W €IMHCTBEHHOCTH pelieHus 3anaun Komrm,
MOHATHE OOIIETO M YaCTHOTO PELICHUH, UX TeOMETpHUYECKHi cMbIci. Pemenne nuddepeHnnanbueix ypas-
HEHUHU IIEpBOrO MOPSIKA: C Pa3ACAIOIIMMUC IEPEMEHHBIMU, OJHOPOAHBIX, JINHEWHBIX, YPABHEHUS B I10JI-
HBIX TuddepeHnnanax.

Juddeperunanbable ypaBHEHUsT BTOPOTO MOPsAKA: OCHOBHBIE IOHATHS, TEOPEMa CYILIECTBOBAHUS U
€IMHCTBEHHOCTH PELICHHUs, 00Illee U YacTHOE PELIeHUs, UX reoMeTpuyeckuil cmeici. Auddepenunanbuble
YPaBHEHUS, NOIyCKAIOIINE TOHWKEHUE TIOPSAKa.

[lonaTue o NMHENHHONW HE3aBUCUMOCTH (3aBHCHMOCTH) CUCTEMbI (YHKLUH Ha MHOxecTBe. Ompene-
auTens BpoHCKoro: onpeneneHus, cBoMcTBa. Kpurepuu TMHENHON HE3aBUCUMOCTH PELIEHUN OJHOPOJHOTO
JIMHEIHOr0 ypaBHEHUsl BTOPOro mopsijaka. Teopema o CTpyKType OOIIMX pElIeHUI OJHOPOJIHBIX U HEOAHO-
POIHBIX JTHHEHHBIX TU(GEpEeHIINaTbHBIX ypPaBHEHUH BTOPOTO MOPSIKA C HEMPEPHIBHBIMU K03 duumeHTa-
MHU.

JIuneiinble muddepeHnraIbHble YpaBHEHUSI BTOPOTO MOPSAKA C IMOCTOSHHBIMU KOX(GHUIIMEHTaMH,
¢dbyHIaMeHTallbHAsT CHUCTEMa pEIIeHUH OJHOPOJHOTO YpaBHEHHs, YAaCTHOE pEIICHHE HEOJIHOPOIHOTO
ypaBHeHUs. Pemienue imHEMHbIX AudQepeHInanbHbIX ypaBHEHUH BTOPOrO MOpSAKA C IMOCTOSHHBIMU
K03 dULIeHTaMH U CIIeUaIbHOMN MpaBoi yacThio. JINHENHbIE ypaBHEHNUS BbICIINX MOPSAKOB.

Ne 9 YucsioBbie M QyHKIIHOHAJIBbHBIC PAABI

[TonsiTue uncnoBoro psaga. CxoauMocTh U cyMMa. ['apMoHUYecKuil U reoMeTpuueckuid psapl. CBOM-
cTBa cxojsmuxcsa psagoB. Ocratok psaa. HeoOxonumblil mpu3Hak cXoauMOCTH. JloCTaTouHble MPU3HAKH
CXOAMMOCTH PSOB C MOJIOKUTEIbHBIMU UlieHaMH (cpaBHeHus, [Janambepa, Komu, nnrerpanbHbliit). 3HaKo-
yepenyromuiics pan. [lpusnak JleiiGHuna. 3HakonepeMeHHble psabl. AOCOTIOTHAS U YCIOBHAS CXOJUMOCTb.
CaoiicTBa a0COJIFOTHO CXOASIIUXCS PSAIOB.

@OyHKIIMOHAIBHBIE PsIJIbL: 007aCTh CXOAMMOCTH, PAaBHOMEPHAs CXOIUMOCTh. HenpepbIBHOCTh CyMMBI,
nousgeHHoe nuddepeHpoBaHNe U MHTETPUPOBAHHE PABHOMEPHO cxopsiierocs psaa. Teopema AGens.
WuTepBai, paguyc u o01acTh CXOAMMOCTH CTEIEHHOTO psAja. PaBHOMepHas CXOAWMOCTb, HENPEPHIBHOCTh
CYMMBI, Mo4JieHHOe Au(¢epeHMpoBaHEe U UHTETpUpOBaHUE cTereHHoro psaa. [locraHoBka 3amaum o
pasnoxxeHuu (GyHKUMHA B creneHHbIM psa. Pan Teitnopa. YcnoBus pa3ziokUMOCTH (YHKIUHU B CTEHEHHOM
psna. PaznoxxeHne HEKOTOPBIX 3JIEMEHTApHBIX QYHKIUI B CTENIEHHBIE Psiibl. Beluncienne nHTerpanos.

Ne 10 Teopust BeposiTHOCTEH

DnemMeHThl KOMOMHATOPUKH: MTPaBHIIA CIIOKEHUSI 1 YMHOXKEHUS, pa3MelIeHUs], IEpeCTaHOBKH, COYe-
tanus. KomOunanuu ¢ noropeHusMu. IIpocTpaHcTBO syieMeHTapHbIX cOObITHI. Anredpa coObiTuit. [ToHs-
THE cilydaiiHoro coonitus. Kimaccuueckoe, akcHOMaTH4ECKOE M T€OMETPUUECKOE ONpeieNIEHuE BEPOSTHOCTH.

HecoBMmecTHbIe U He3aBUCUMBIE COOBITHS. Y CIIOBHAsI BEPOSATHOCTh. T€OpEeMbl CIOKEHUS U YMHOXe-
Hus BepositHocTei. [lomHas BepositHocTh. @opmyia baiieca.

Cxema wucnbitanuii bepuymm. ®opmyna bepuymnu. IlpenensHble Teopembl (JOKajdbHAs M WHTE-
rpajibHasi) B cxeme bepuysmim.

IlonsaTue ciydaiiHO BenWUYMHBL. J(MCKpETHBIE U HENPEPBHIBHBIE CIydaliHblE BEJIMYMHBI. 3aKOH pac-
MpeieJIeHHs, MHOTOYTOJIbHUK pacipeneneHusi, QyHKIUs pachpeesieHnus U ee CBOMCTBA, Tpaduk QpyHKIUU
pacnpezenenus. [I10THOCTD paciipeneneHyss HENPEepPbIBHOM CIy4YailHON BEMYMHBI: OIIPENIEIIEHUE, CBOMCTBA,
BEPOATHOCTHBIN CMBICI. BEpOsATHOCTH MOMAIaHUsI HENPEPHIBHOM CIIy4YalHOW BEJIMYMHBI B 3aJIaHHBIN UHTEP-
BaJl.



YucnoBble XapaKTEPUCTUKU CIy4alHON BETMYMHBI: MaTEMaTHYECKOE OKHUJaHHUe, IUCIEpCUs, cpel-
Hee KBaJpaTHUecKoe OTKJIOHEHHE, HadallbHble U LIEHTPaJbHbIE MOMEHTHI, MOJa, MEAMaHa, aCHMMETpHs,
skcuecc. Mx onpenenenue, CBONCTBA, POPMYIIBI IS BEIYUCICHUS.

Bune! pacnipenenenuii HempepbIBHBIX U JUCKPETHBIX CIy4yalHBIX BETUYMH (OMHOMHMHAIBLHOE, PaBHO-
mepHoe, Ilyaccona, mokasarensHoe, norapudmuyeckoe). HopmanbHoe pacripeneneHnue, ero cBOWCTBa, rpa-
¢buk. BeposTHOCTH MonazaHus B 3aJlaHHBIA MHTEPBAJ HOPMAJIbHOUN ciydyaiiHOW BenmmuuHBL. [IpaBuiio Tpex
curMm. O1leHKa OTKJIOHEHHS] TEOPETUYECKOTO OTKJIOHEHHS OT HOPMAJIBHOTO.

Cucrema JIByX CIIy4alHbIX BEJIMYMH: 3aKOH pacmpeeneHus, GyHKIUS paclpeesieHus U ee CBOMi-
CTBA, IJIOTHOCTb COBMECTHOI'O PACIIPEAEICHUS, YCIOBHBIE 3aKOHBI PaclpeesieHus, YCIOBHOE MaTeMaTuye-
ckoe oxxuaanue. KoppensaunoHHbli MOMEHT, KOBapHalus, KO3(QPHUIMEHT KOPPeslud, KOPPEIUPOBaHHOCTh
U 3aBUCUMOCTb CIIy4aiHbIX BeauduH. HOopManbpHBIM 3aKOH pacmpeneieHus Ha IUIOCKOCcTH. JIunelHasa pe-
rpeccusi, IMHeHHas KOppeslus, HopMalbHask KOPPEsaIusl.

[TonsTre o pa3muuHbIx ¢GopMax 3akoHa Oombmux uucen. HepaBernctBo YeOwimeBa. Teopembl
bepuymnu n YeObrmera. LlenTpanbhas npenenpHas TeopeMa JIsmyHoBa.

Ne 11 DyieMeHTHI MATEMATHYECKOH CTATHCTUKHI

3aayn MaTeMaTU4YeCKO cTaTUCTUKU. [ 'eHepalibHas COBOKYIHOCTh M BbIOOpKa. BapuanmoHHbIi psi.
['mcrorpamMma W TOJIMTOH YacTOT. DMIHpUYEcKass (YHKIHMS pacrpeaencHue. YucCIoBbIe XapaKTEPUCTUKA
BBIOOPKH.

4.3 [lpakTuyeckne 3aHATHA (CEMHUHAPBI)

No zansarus | Ne pazne- |Tema Koa-Bo ya-
na COB

1 1 Pemienne cucreM JTMHEHHBIX YPABHEHUN. 2

2 3 Haxoxaenue npenenoB GyHKIUU, HEIPEPHIBHOCTD (DYHKIIUU. 2

3 4 [TomHOE MccnenoBaHNe PYHKIIMH U TOCTPOCHUE TpaduKa. 2

4 6 OcHOBHBIE METO/IbI HHTErpUpoBaHus. [lnomane KpuBonuHeHOH |2
Tparenum.

5 8 Juddepennunanbable ypaBHEHHsI IEPBOT0 MOPSJIKa ¢ pa3aesstomu- |1
MUCSI TIEpEeMEHHBIMH, JTHHEHHBIe. OTHOPOHBIE YpaBHEHHS BTOPOTO
HOpsi/IKa C TOCTOSHHBIMU KO3 (QUITMEHTaMH.

5 9 [Tpru3HAaKK CXOAMMOCTH PSIOB C IMOJOKUTEIBHBIMU YJICHAMHU. 1

6 10 Brraucnenue BepostHocTelt coobrtuid. [lomnas BepositHOCTh. Dop- |2
Mmyiia baiteca. ®opmyia beprymu. IIpenenbabie TEOPEMBI B CXEME
bepHymn.

7 10 JlMcKpeTHbIE U HeMPEepPbIBHbBIE CTy4YaliHbIe BEIUYUHBI: (PYHKIUSA 2
pacripenenenus, IIOTHOCTh PaCTIPE/ICTICHNUs, YUCIIOBBIE XapaKTepH-
CTHKH
Hroro: 14

4.4 KontpoJabHas padora (1, 2 cemecTpbl)
1 cemectp

3amanme 1 a) Boimomants neiictBus Hax kommrekcasve wncaamu: (4+5i)% - (5—4i);

4

6) 3anucaTth KOMIUIEKCHOE YHCIO Z = ———— B alrebpanyeckoid, TPUrOHOMETPUIECKON U TOo-

V2 - 2]

Ka3zarenbHoll popmax. Haiitu 23 u % .
2X+Yy—-27=5,
Bananue 2 JlaHa cucreMa Tpex JMHEHHBIX yPAaBHEHHUI ¢ TpeMst HeM3BeCTHBIMH < 3X +3Y —2Z =8,

X+Yy+2=6.



TpeOyercs:

a) HaiiTu e€ perieHus ¢ momoiksio popmyn Kpamepa;

0) 3amucarh CHCTEMY B MAaTPUYHOM BUJIEC U PEIIUTH €€ CPEACTBAMU MAaTPHYHOTO UCUUCIICHUS;
B) pemuTh cuctemy meronom ["aycca.

3ananne 3 Tloctpouts obruee pemieHne cucTeMsl ¢ 3X; —2X, +4X; + X, =0, U HakTu ee QyH-
X, +18x, —16x; —37x, =0.

JTaMEeHTaIbHBIN HAOOp perieHuH.

3amanwue 4 [lo koopaunatam BepmuH A (3; —2; 2), B (1;—3; 1), C (2; 0; 4), D (6; — 4; 6) nupamMusI
ABCD naiitu:
a) niuHbl pedep AB u AC;

0) yroa Mexay BeKTopaMu AB u AC ;

B) 00beM nupamusl ABCD;

T') BBICOTY, ONYIIIEHHYIO 13 BepiuHbl D Ha rpans ABC;

1) ypaBHeHue npsimor AB;

€) ypaBHeHHUe iockocTi BCD;

’K) CHHYC yrila Mexay npsMoin AB u miockocteio BCD;

3) KOCUHYC yIJia Mexay IiockocThio XOY u minockocteio BCD.

3amanue 5
CocTaBUTh KAHOHUYECKHE YPABHEHUSI:

a) ayunrca, 60MbIIast MOJIyOoCh KOTOPOTro paBHa 3, a (OKyc HaxOaUTCst B Touke F (\/g 0);

0) ruIepOoIBI ¢ MEMMOM MONYOChIO paBHOM 2, 1 pokycom F(—+/13,0);

B) 1apaboJibl, UMEIOMIEN qUpeKTprcy X = —3.

X —2x-1
3ananue 6 Haiftu npenens! GpyHKuuii: a) — B) |ImT npu a = 2;—1;00;
X—a X _|_
2 g_ . sin3x . 3
SPASCGEEE BAYTLL R P
x—0 XZ_X x>0 tg2X X X—4

3aganue 7
Haiitu mpousBoanyro:

Xx—-15

a)y=x —3x? ,B)y:Inx-cos(Sx—7),

i)y
T

tgt
r)y:ln(sin2X+4), ){X cg ,e) Y —axy+x° =0, x) y=(X+3x)°".
X+1 y=si

2_4x+1

3ananue 8 ccrnenoBars GpyHkuuo Y = —4 Y TIOCTPOUTH €€ rpaduK.
X —

2 cemecTtp
3amanue 1 Haiitu yrom wMexny rpagueHTaMH CKalsgpHbBIX mnonedl U= In(x2+ y2+ ZZ) "

V=2X+Xy+Yyz—18x -6z —y Brouke M(3;5;4).

3ananue 2 Uccrnenosats pynxkmuio | (X, y) =X’ - Xy — y2 + X+ Y Ha skcTpeMyM.



3aganue 3 Halitu HeomnpeneneHHble MHTErpaibl. [[paBUIBHOCTh MOJYYEHHBIX PE3YJIbTATOB MPOBE-

2
s ngispenponames ) [ SC 0 0 [xearegxde, w [t
6\/; dx
dx, —_
r)Il+3&/§ 8 jS|n3x+3

Bamanue 4 Borauciuth miommaas GUrypsl, OrpaHHYeHHOM THHUIME Y = 4 — X2 uy= X2 —2X.

+00
dx
3a,I[aHI/Ie 5 Berauciimts HeCOOCTBEHHBIA HHTErpal njiinu YCTAaHOBUTH €I'0 PaCXO0AUMOCTh: J. 5
ol X

3ananue 6 BoluvciauTh ABOWHON MHTErpaj ” yInxdxdy, ecnu o6nacts unTerpupoBanus orpanu-

A
yeHa JuHuAMH: Xy = 1, y = x, x = 2. Crenarb yepTex 00J1aCTH HHTErPUPOBAHHSL.

3ananue 7 Pemuth ypaBHEHME y' — yCcosSX =sin2x.

3ananue 8 Pemuts 3anauy Komu:
a) y"—2y"-3y'=0, y(0)=0, y'(0)=3, y"(0) =1;
6) y" -6y’ +9y =25¢*sinx, y(0)=1, y'(0)=2;

> n+3
3amanne 9 HaliTn 00671aCTh CXOIMMOCTH CTEIIEHHOTO Psijia: Z 5
n=0

3amanrie 10 Beramcnure mnpubmmwkéHHo ¢ TouHocThio g0 0,001 ompenenéHHBI  HUHTe-

(x+2).

0
dx
rpan j ﬁ , UCTIOJIBb3Ys Pa3/I0’KEHHE MOJIBIHTErpabHON (DYHKIIMU B CTEIIEHHOM psijl.
-0,6 1+x

5 YueOHO-MeTOAMYeCKOE 00ecnieyeHHe TUCHMILINHBI
5.1 OcHoBHas auTEpaTypa

1. Kypc ananutuyeckoil reoMmeTpun U JMHeiHoM anrebpsl [Tekct]: yueOnuk mis By3oB / [. B. bekie-
MUIIeB.- 12-e u3n., ucnp. - M.: ®uzmatiut, 2009- 312 c. - ISBN 978-5-9221-0979-6.
2. lllumaues, B. C. Bricmas maremarnka: YueOuuk / B.C. llumaues. - M.: HUI] UH®PA-M, 2015. -

479 C.: 60x90 1/16. (meperuter) ISBN 978-5-16-010072-2, Pexxum JIOCTYTIA:
http://znanium.com/catalog.php?bookinfo=469720

3. I'mypman, B. E. Teopust BeposiTHOCTEH M MaTeMaTH4eckas cTaTucThka [Tekct] : yueOHoe mocodue
st 6akanaBpoB / B. E. 'mypMman.- 12-e u3z. - Mocksa : FOpaiit, 2014. - 479 c. - ISBN 978-5-9916-3461-8.

5.2 lonotHUTEIBLHASI JIUTEPATypa

1. TI'mypman, B. E. PyKoBOACTBO K pelIEHUIO 3aa4 [0 TEOPUU BEPOSATHOCTENH M MaTeMaTHYECKOH CTa-
tuctuke [Tekct] : yued. mocobue mist By3oB / B. E. I'mypman.- 11-e u3z., mepepad. - M. : FOpaiit, 2010. -
405 c. - (OcHoBbl Hayk). - [Ipui.: c. 388-404 - ISBN 978-5-9916-0700-1. - ISBN 978-5-9692-0930-5.
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http://znanium.com/catalog.php?bookinfo=469720

2. Janko, I1. E. Beicimas maTemaTuka B ynpaxHeHUsX W 3amadax [Tekcr]: B 2 4.: yue0. mocobOue st
By30B / I1. E. lanko, A. I'. [Tonog, T. . KoxxeBHukoBa. - 6-¢ u3za. - M. : Onukc 21 Bexk Mup u oOpa3oBanue,
2003.. - ISBN 5-329-00528-0,4. 2:. -, 2003. - 416 ¢ - ISBN 5-329-00327-X. - ISBN 5-94666-009-8.

3. Kazakora, O. H. Ananutrdeckas reoMeTpus. TUTIOBBIE pacueThl [DJIEKTPOHHBIA pecypc]| : yaeOHo-
meto1. mocodue / O. H. Kazakora, O. H. Kontouenko, T. A. ®omuna; M-Bo oOpa3oBanus u Hayku PD, ['oc.
o0pa3oB. yupexaeHue Boicil. mpod. oopazoBanus OI'Y. - OpenOypr : TOY OI'Y — 2009.

4. Kysuenos, O. I1.Jluckpernas maremaruka s umxenepa [Tekcr]: yaueonuk / O. I1. Ky3Henos.- 4-¢
u3a., crep. - CII6. : Jlanw, 2005. - 400 c. - bubnuorp. : ¢. 388-389. - IIpeam. ykas.: c¢. 390-393. - ISBN 5-
8114-0570-7.

5. [llunauve, B.C. 3agaunuk no Beicmielr Mmatematuke [Tekcr]: yue6. mocooue / B. C. Illunaves.- 5-¢
u31., crep. - M.: Beicm. mik., 2005. - 304 ¢ - ISBN 5-06-003-575-1.

5.3 llepuoanyeckue U3IaHUA

Pabora ¢ nepuoguuecKuMm U31aHUSIMH He MpeaycMOTpeHa.

5.4 UnTepHeT-pecypcsbl

1. http://window.edu.ru/window — equHbIii 1ocTyI K 00pa30BaTEIbHBIM PECypcam.
2. http://www.twirpx.com/about/ — caiiT ¢ 3;IeKTpOHHBIMHU PECYypCaMu O BCEM pa3jieiiaM MaTeMaTHKHU U

JAPYTHX HayK.
3. http://www.edu.ru/modules.php?name=Web Links — xkaramor o00pa3oBaTeibHBIX HHTEPHET-

pPeCypcCoB.

5.5 TlporpammHoe obGecneueHue, npodeccuoHaIbHbIe 0a3bl JAHHBIX U HH(OPMALMOHHbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHbIX MH(OPMAITMOHHBIX TEXHOJIOT U

1. Omeparmonnas cucrema Microsoft Windows (mumensun mo mporpamme_ Microsoft Imagine
Premium).
2. Open Office/LibreOffice - cBoOomHBII 0QUCHBIH MaKeT MPOrpaMM, BKIIOYAONINN B ce0sl TEKCTOBBIN
Y TaOJIMYHBIN pelakTOphl, PEAAKTOP MPE3EHTAMH U Ipyrue O(hrUCHbIE PUIIOKEHUS.
3. ABTOMaTH3MpOBaHHAs MHTepakTuUBHas cucrema cereBoro TtectupoBanus (AMCCT). Pexum
noctyma: https://aist.osu.ru/cgi-bin/auth.cqgi

6 MaTepI/laﬂbHO'TeXHI/I‘IeCKOC odecrneuyeHue AUCHHUIIIIMHBI

YyeOHbIe AyAUTOPUN I MPOBEACHUA 3aHATHI JICKOMOHHOI'0  THIIa, CEMHMHAPCKOro TUIIA, OJIA
IIPOBEJICHUS] TPYIIOBBIX W WHAMBUAYAJIBHBIX KOHCYJIbTAllMH, TEKYLIETO KOHTPOJIS U IMPOMEXYTOUHOM
aTTeCTalluu.

AyIUTOpHUM OCHAIIEHBI KOMIUIEKTaMH YU€HHUECKON MeOemH.

[Tomemienue A caMOCTOSTENBHON PabOTHl O0y4arOUIMXCS OCHAIIEHbl KOMITbIOTEPHON TEXHUKOM,
nojkiatoueHHo Kk cetu "HMHTepHer", M obecredeHuneM J0OCTyma B DIEKTPOHHYIO HH(POPMAIIMOHHO-
oOpazoBarenbHyto cpexy OI'Y.

K paboueii npocpamme npunazaomes:
o DoHJ OIEHOYHBIX CPEJCTB JUIS MPOBEACHUS MPOMEKYTOUHON aTTECTAllUd OOYYAIOIIUXCS IO
JTUCITUTUTIHE;

e MeToguuecKue YKa3aHusd IJIsd 06yqa}0m1/1x05{ 110 OCBOCHHIO AW CHUIIIIUHBEI.
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