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1. IEJIX OCBOEHU A JTUCHUIIJIMHBI (MOAYJIST)

Lens nmpemogaBaHus MaTeMaTHYECKUX AUCIUILTHH B BY3e M1 cTyIeHTOB MH)KEHEPHBIX CIIEHAIBHOCTEH — 03HAKOMHTD
CTYZIEHTOB C OCHOBAaMH MaTEeMaTUYIECKOI0 allapara, HeOOXOAMMOTO [T PEIICHHUS TEOPETHIE-CKUX U MPAKTHIECKUX
WHXEHEPHBIX 3a/1a4; IPUBHUTDH CTYICHTAM YMEHHUE CAMOCTOSATEIHHO N3y4aTh YUeOHYIO JINTEpaTypy MO MaTeMaTHKE U €€
MPUIOKCHHUSIM; PA3BUTh JIOTHYSCKOE U aITOPUTMHUYCCKOE MBIIUICHUE; TIO-BBICUTH OOIIMH YPOBEHb MATEMAaTHUYECKON KYIbTYPHI;
BBIPA0OTAaTh HABBIKA MaTEMATHUCCKOTO UCCIICIOBAHUS MPUKIIAIHBIX BOIIPOCOB.

2. MECTO JUCHHUIIJIMHBI (MOAYJISAA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Bnox. Yacts. OOIT: | B1.0

2.1| TpeGoBanus k NpeABAPUTEILHOI MOATOTOBKE 00Y4aIOLIerocs:

2.2 | IncuuminHbl (MOAYJIH) H NPAKTHKH, UISl KOTOPBIX OCBOCHHE IAHHOM JUCHUILUINHBI (MOAYJIs1) HE00X0AMMO KaK
npeJlIecTBYOLIee:

2.2.1 | DxoHoMHKa

2.2.2 | CynoBble 3JIEKTPUYECKUE MAIUHBI

2.2.3 | CynoBas 3JI€KTPOHHKA M CHJIOBas MpeoOpa3oBaTeIbHAs TEXHUKA

2.2.4| CynoBble 3J€KTPONPUBOIBI

2.2.5 CyI[OBBIe ABTOMAaTHU3UPOBAHHBIC DJICKTPOOHCPI€TUICCKUC CUCTCMBI

2.2.6| Teopust aBTOMaTHYECKOTO yIPABICHUS

2.2.7|OneMeHTH! U (QyHKIIHOHAIBHBIC YCTPOHCTBA CyN0BOH aBTOMAaTHKH

2.2.8 | IToaroroBka k 3amure u 3amuTta BKP

2.2.9| OcHOBBI HayIHBIX UCCIIETOBAHUI

2.2.10| HeTpaguunoHHbIE HCTOYHUKHU 3JIEKTPUUECKON SHEPTUN

2.2.11| O6mwuit Kypc 6€CIHUAOTHBIX TPAHCIIOPTHBIX CUCTEM

3. KOMOETEHLIAY OB YYAIOIIETOCS, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JACIHATLINHBI
(MOZYJIST)

YK-1: Cniocoden OCYIIECTBJIATH IOUCK, KpI/ITI/I‘{eCKl/Iﬁ AHAJIU3 U CUHTE3 I/lH(l)OpMa].lI/ll/I, NPpUMEHATDH CHCTEMHBIN MOAXO0/ AJIs
PEeHICHUA MOCTABJCHHBIX 3a1a4

VK-1.1: BeInonHAET MOUCK HEOOXOAMMOM HHPOPMAIINH, €€ KPUTHUECKUN aHAIHN3 U 0000IIaeT Pe3yIbTaThl aHAIN3a JJIS PEIICHUS
MMOCTaBJICHHOM 3a1a4yu

VK-1.2: Ucnonp3yeT CUCTEMHBINA MOIXO 7Sl peLIeHUs] TOCTABJICHHBIX 3a1a4

YK-6: Cnnocoden YupaBJjdaTh CBOUM BPEMEHEM, BLICTPAUBATH U PE€AIU30BbLIBATh TPACKTOPUIO CAMOPAa3BUTHS Ha OCHOBE
NPUHLIMIIOB 06pa3ona}mﬂ B TeueHMe Bceil sKU3HU

YK-6.1: O¢ddexTuBHO mIaHUPYET COOCTBEHHOE BpEeMs

YK-6.2: [InanupyeT TpaeKTOPHIO CBOETO MPO(HECCHOHAIFHOTO PA3BUTHSA U MPEANPUHIMACT IIATH 110 €€ pPeaIn3anuu

OIIK-1: CniocodeH NPpUMEHSITh eCTeCTBEHHOHAYYHbIE H 00IeHHKeHePHbIe 3HAHUS, METO/IbI MATEMAaTHYeCKOr0 AaHAIN3a U
MOeJMPOBAHUS B MPOd)eCCHOHAIBHOI AeATeJIbHOCTH;

OIIK-1.1: ITpumMensieT cpeacTBa HHOOPMALMOHHBIX, KOMIBIOTEPHBIX U CETEBBIX TEXHOJIOTHI IS TIOMCKA M, 00PabOTKH MaTEPHAIIOB
10 €CTECTBEHHOHAYYHBIM U OOLICHH)KEHEPHBIM 3HAHHAM

OIIK-1.2: )ICMOHCTppreT 3HAaHUS 1O UCIIOJB30BAHHUIO MCTOAOB MATEMATUICCKOI'O aHaJIN3a U MOACJINPOBAHUS B
poeCCHOHATBLHOM NIEATENbHOCTH

4. CTPYKTYPA U COAEPKAHUE AU CLHUIINHBI (MO Y.I5T)

HaumeHoBaHue pa3iesioB U TeM /BU/I 3aHATHSA/ Cemectp | Yacos | Jlutepatrypa | Ilpumeuanue
Kon Bun
/ Kypce U L.
3aHSATHA | 3aHATHS pecypet
Paznen |Pa3zmen 1. JIuneiinas ajredpa u reoMeTpust

1.1 Jlex OeMeHTHI JTHHEHON anreOps! /JIex/ 1 2

1.2 IIp OnemMeHTsI THHEHHON anre6ps! /IIp/ 1 6

1.3 Cp DneMeHTHI TuHelHON anreops! /Cp/ 1 4

1.4 HKP OneMeHTHI THHEHHON anre6ps! /MKP/ 1 2

1.5 Jlex DeMeHThI BEKTOpHOM anreopsl /JIek/ 1 2




1.6 Cp OneMeHTHI BeKTOpHOH anreopst /Cp/ 2
1.7 Jlex DNeMEHThI aHATUTHYECKOW TeomMeTpu /Jlek/ 2
1.8 Cp DneMeHTHI aHATUTHYEeCKOi reometpuu /Cp/ 40
Pazgen |Pa3pgen 2. BBeaeHue B MaTeMaTHYeCKH aHAJIN3
2.1 Jlex OcHOBBI TipeieNbHOTO aHanu3a /JIek/ 4
2.2 IIp OcHoBbI peaenbHOro ananusa /Ip/ 6
2.3 Cp OcHoBbI TipeaenbHoro aHanu3a /Cp/ 41
Paznen |Paszpen 3. InddepenuuanbHoe ucuucjieHue
¢yHkumii oxHOI mepeMeHHOi
3.1 Jlex HuddepennmansHoe ncuncieHne GyHKIUA 0HOM 2
nepemeHHol /JIex/
3.2 Ip JuddepennmanbHoe ucurcaeHne QyHKIUA 0THON 4
nepemenHo# /IIp/
33 Cp JuddepennuansHoe HcancieHne GYHKIUH 0JHOH 2
nepemenHoit /Cp/
34 Jlex [Mpunoxenus aupdhepeHnranbHOro ucunucnenus /Jlex/ 2
35 IIp Ipunoxenus quddepennmanpaoro ncuncienus /T1p/ 2
3.6 Cp Ipunoxenus audpdeperunansaoro ucuucienus /Cp/ 40 J1.1
Paznen |Pa3nen 4. Anredpa KOMIJIEKCHBIX YHCeJI
4.1 Jlex KommuiekcHeie yncia u neiictsus ¢ Humu /Jlex/ 2 J1.1
4.2 IIp KommiexkcHble uncna u neiictBus ¢ aumu /Ip/ 2 JI1.1
43 Cp Kommrexchsle uncina u aevictsus ¢ Humu /Cp/ 2 Jd1.1
Pasnen |Pazpen S. UnTerpanbHoe ucunciaenne GyHKuui
OHOIi IepeMeHHOM
5.1 Jlex Heomnpenenennsrit naterpai /Jlex/ 2 JI1.1
52 Cp Heomnpenenennsrit uaterpan /Cp/ 30 1.1
53 Cp Onpenenennsiii uaTerpan /Cp/ 30 JI1.1
Paznen |Paszpen 6. @®yHKIMHM HECKOJIBKHUX NEPEMEHHbBIX
6.1 Cp IousaTHE YHKIMH HECKOIBKHUX MepeMeHHbIX /Cp/ 30 JI1.1
6.2 HKP IMonsatne GpyHKIMN HeCKOMBKHUX nepeMeHHBIX /KP/ 2 JI1.1
6.3 Cp JuddepennmansHoe HCUUCIeHHE (QYHKIIUH 30 J1.1
HECKOJIbKUX MepeMeHHbIX /Cp/
Pasnen |Pasmen 7. Paabl
7.1 Cp Yucnossie psiist /Cp/ 8 J1.1
7.2 Cp OynkmonanbHble psibl /Cp/ 23 JI1.1
7.3 Cp Psnpt @ypre /Cp/ 20 JI1.1
Paznen |Paspea 8. Iuddepenunaiibubie ypaBHeHHsA
8.1 Cp Juddepennmansapie ypaBHenus 1-ro nmopsiaka /Cp/ 20 JI1.1
8.2 Cp JuddepennmansHple ypaBHEHNS BBICIIAX 14 Jd1.1
nopsiakoB /Cp/
Paznen |Pa3gen 9. Konrposn




9.1 Dk3amen | /Ox3amen/ 1 18

5. CONEP/KAHUE JMCLOUILINHBI (MOAYJIST)

Paznen 1. JIuneitnas anreOpa u reoMeTpus

Tema 1.1 DaeMeHTHI TUHEIHON anTreOps!

Marpuis! u getictBus Hax HUME. OTIpeeTuTeny U ux cBoiicTBa. MaTpuna, oOpaTHas JaHHOH. PemmeHne MMHEHHBIX CHCTEM O
dhopmynam Kpamepa u metogom 'aycca

Tema 1.2 DneMeHTBI BEKTOPHOU aJreOpbl

Bexkropsl. JIuneitnsie onepanuu Hajx BekTopamu. basuc Ha miockocTu u B mpocTpancTBe. CKalsipHOE, BEKTOPHOE, CMEIIaHHOE
IPOU3BEJICHNE BEKTOPOB

Tewma 1.3 DneMeHThI aHAJTUTUYECKON T€OMETPHH

[TpsMoyropHAs cucTeMa KOOpAWHAT Ha INIOCKOCTH. [IpocTefimue 3amaun aHannTHIeCKoi reomeTpun. [Ipsmas Ha IIIOCKOCTH.
[IpsmMast 1 IOCKOCTH B IPOCTPAHCTBE

Pasnen 2. Beenenue B MaTeMaTHYECKUN aHAIA3

Tewma 2.1 OcHOBBI IPEICTLHOTO aHATN3a

Ipenen gpynkmu B Touke, Ha 6eckoHeYHOCTH. OMHOCTOPOHHNME TIpeiesbl. HeoOxommmMoe, 1ocTaTOTHOE YCIIOBHS CYIIECTBOBAH
npezena GyHKIUH B Touke. beckoHedHO Maible 1 6eCKOHEYHO Oounbinue (QyHKINH, CBI3b MEX Iy HUMHU. CpaBHEHHE OECKOHEUHO
Maiblx. Paznoxkenne QyHKIMU, IMEIONIEH, Ha IIOCTOSHHYIO 1 O€CKOHEYHO Maiyto. OCHOBHBIE TEOPEMBI O TIpeaenax. [1epBlit n
BTOPOI 3aMeyaTeTbHBIC TIPEIEeITbI

Pazgen 3. Iuddepennnansaoe ncuucieHne GpyHKIMA OAHON TepeMeHHOH

Tema 3.1 dAuddepennuansaoe ucurciaeHue GyHKIHMA 0OTHON epeMeHHON

ITpousBoanas. [paswia nuddepennnporanus. Tadbmua npou3BoaHbIX. [Ipon3BoaHas cnoxHoi GyHkiuu. OOpaTHas QyHKIUA U €
muddepenporanne. [uddpepeHIrpoBaHNe HESBHO U TapaMeTPHUIECKH 3alaHHbIX (QyHKnuil. Jlorapudmmaeckoe
nuddepenipoBanre. [IponsBoassie BoIcUX NOpaakoB. [Ipu-pamenne Gyrakmmu, muddepenman GyHKIn

Tema 3.2 Ipunoxenus quddepeHnanIbHOr0 HCUUCICHHS

YcnoBus MOCTOSHCTBA, BO3PACTAHMS U YObIBaHUS (QYHKIUH. JIokanbHBIe SKcTpeMyMBl GyHKIMH. HeoOxomumoe 1 1ocTaTouHOoe
YCIIOBHUS CYIIECTBOBAHUS IKCTpeMyMa. OTBICKaHHE HAHOOIBIIEr0 M HANMEHBIIIET0 3HAYCHUH (DYHKIIUH, HEIIPEPHIBHOM Ha OTPE3Ke.
BrinykiiocTs 1 BOTHYTOCTb Tpaduka GyHkiun. Heo6xonumoe 1 10CTaTOUHOE YCIOBHS CYILIECTBOBAHHSI TOUKH Meperuoa.
AcumnrTotsl rpaduka yHknud. O0mas cxema uccieoBanus QyHKITMHA U MOCTPOSHUS rpaduka

Paznen 4. Anre6pa KOMITIIEKCHBIX 9HCEIT

Tema 4.1 KoMIiekcHBIE YHcIa U AEHCTBUS ¢ HUMHA

Mmuumsle BennuuHsl. [ToHsTHE KOMIIEKCHOTO uucna. Pasnmudanble GopMBI 3aIicH KOMIUIEKCHBIX YHCell, IEHCTBHS Hal
KOMILUIEKCHBIMU guciamu. @opmyia Ditnepa, hopmyna Myaspa. @opmyna Jiinepa, hop-myna Myaspa

Pazgen 5. MaTeTpansHOE HcuncieHue QyHKOuil 0HOI IepeMeHHON

Tema 5.1 HeonpeneneHHbIil HHTETpa

ITepBooOpazHasi ¥ HeolpeAeIeHHBII nHTeTpal. Tabnnia oCHOBHBIX HHTETpanoB. OOIIHe METO bl HHTETpHUpOBaHys. YacTHbIE
cIrydan

Tema 5.2 Unterpanbaas cymma. OnpeaeneHHbIH HHTerpa

Omnpenenennslil unTerpan. CBoicTBa ONpeieIeHHOTro HHTerpana. I eomeTpudeckre NpuiIoKeHus! ONpeJeIEHHOr0 HHTeTpaa.
HecoOcTBeHHBIC HHTETPAIIBI

Pasnen 6. ®yHKIUU HECKONBKUX IEPEMEHHBIX

Tema 6.1 [Tonatue QyHKUUI HECKOJIBKUX NMEPEMEHHBIX

@OyHKINK HECKOIBKUX NepeMeHHBIX. O01acTh onpenencHust. [Ipener, HenpepbIBHOCTD PYHKINH HE-CKOJIBKHUX IIEPEMEHHBIX
Tema 6.2 [IucdpepeHnmansHOe HCUUCTICHUE (HYHKITMH HECKOIBKUX ITePeMEHHBIX

YacTHbIe TPOU3BOAHBIE (DYHKIIMH HECKOJIBKUX MIEPEMEHHBIX, UX TeoMeTpuuecKkuil cMeicit. [TomHsni auddepennuan. [Ipumenenue
muddepenmana B NpuOIMKEHHBIX BBIYMCICHUAX. DKCTPEMYMBI (PyHKIIUH JIBYX EPEMEHHBIX, HCOOXOUMBIC U IOCTATOYHbIE
YCIIOBHS CYIIECTBOBAHHS IKCTpEeMyMa. Y CIIOBHBIH SKcTpeMyM. HanMmeHsIee 1 HanOoupIee 3HaYeHNS (QYHKIIMK B 3aMKHYTOH
obactu

Paznen 7. Psinpl

Tewma 7.1 YucnoBele psjibl

UYncnoBoii psaa. 3HAKOTIOIIOKHUTENbHBIE psAnbl. Heo0XoammMoe 1 TOCTaTOYHOE YCTIOBHE CXOIMMOCTH psifa. JlocTaToYHbIe IpH3HAKA
CXOJIMMOCTH PSJ0B (CpaBHEHHUE PsIOB, MpHU3HaK Jlamambepa, paAuKalbHBIA U HHTETpaabHbIA Mpu3Haku Komn). 3HakonepeMeHHbIe
psiabl. AGCOIOTHAS M YCIIOBHAS CXOJMMOCTH psfia. 3HaKouepeayronmecs psabl. Teopema JleiOnuma

Tema 7.2 OyHKIIMOHATIbHBIE PAABI

OyHKIMOHANBHBIH ps1a. O01acTh CX0AUMOCTH (DYHKIIMOHATBHOTO psifa. ViHTepBan u paguyc cxoquMocTi. CTeTIeHHbBIE PSIIBL.
Teopema Abens. MatepBan u paauyc cxoaumoctu. Psansl Teiinopa. Pa3noxxeHre HEKOTOPBIX 3JIeMEHTAPHBIX (DYHKIMN B CTENICHHbBIE
psnbl

Tewma 7.3 Psanpr @ypoe

Psner @ypoe. [ToctanoBka 3amaun. Psaapt @ypre a1 YeTHBIX, HEUETHBIX GYHKIMH, 11 QyHKIMIA ¢ nepu-onoM 21. Paznoxxenune
Henepuoauueckux Gynkiuit B psa @ypobe. Psig Oypoe Ha [0, 1]. [Tonatus o npeobpazoBanuu 1 uaTerpaic @ypobe

Paznen 8. [InddbepeHnnanbabie ypaBHESHUS

Tema 8.1 ucdepeHnmansHble ypaBHEHUS IEPBOTO HOPSIIKA

ITonsarue nudpdeperunansuoro ypasHenus (1Y) u ero pemenus. [lopsaok ypaBHenus. Y nepBoro nopsaka, paspenieHHOe
OTHOCHUTEJNBHO ITpon3BoaHOM. 3agaya Komri. @opmynnpoBka TeopeMbl CyIIeCTBOBaHUS U eAMHCTBEHHOCTH. O0IIee 1 yacTHOE
pemenus Y. 1Y ¢ pazaeneHHbIMU U pazaensionumucs nepeMeHusiMu. OgHopoausie Y. Jluneitnsie 1Y nepBoro nopsaka,
ypaBHeHus bepHyiu

Tema 8.2 [lnddepennnanbuble ypaBHEHHS BBICIINX MOPSAKOB




JY BricINX NOPAIKOB, pPa3pelIEHHbIE OTHOCUTENIBHO CTapllel NPou3BoAHOU. DOopMyIUPOBKa TEOPEMBI O CYILIECTBOBAHUU U
eauHcTBeHHOCTH. OOIIee penenue. /1Y Broporo nopsaka, JoIycKarolye MoHmwKeHne nopsaka. Jluneitnsie /1Y Broporo nopsixa
Pa3nen 9. YpaBHeHHs MaTeMaTHUeCKOH (GHU3NKI

Tema 9.1 MeTos! pemIeHus ypaBHEHHH MaTeMaTHISCKOH (DPU3UKH

YpaBHenus matematudeckort pusuku. Metog @ypre. Gopmyna [Janambepa

Paznen 10. OnepanmoHHOE UCUNCIICHHE

Tema 10.1 IIpeobpazosanue Jlamiaca

IIpeobpazosanue Jlamnaca, ero coiicta. Kimace opurunanos. Kinacc nzobpaxenuit. OCHOBHBIE TEOPEMBI OIIEPALIIOHHOTO
ucuncnenust. CriocoObl BOCCTAHOBJICHHS! OPUTHHAJIOB MO H300paXEeHHIO.

Tema 10.2 [Ipumenenne npeodpazosanus Jlammaca it pereHus quddepeHIHanbHBIX YpaBHSHHN

Pemenne nuddepeHmanbHeIX ypaBHEHNH U cCHCTeMB! qu(depeHIanbHBIX ypaBHEHIH ONePallMOHHBIM METOAOM

Paznen 11. Teopust BeposTHocTe#

Tewma 11.1 OcHOBHBIE IOHSATHUS M TEOPEMBI TEOPUHU BEPOSTHOCTEH

IIpenmer Teopuu BeposTHocTeit. CoosrTre. OnbIT. Kitaccnduxanust coOsITril. JneMeHTs koMOnHaTopuKH. Kitaccnaeckoe n
TeOMETPUYECKOE ONPEIEICHHUS BEPOSITHOCTH. Y CIIOBHAs BEpOSITHOCTh. HezaBucumocTs coObrtiit. TeopeMs! croxeHust (00mmit
ciydail ¥ ciydaid HECOBMECTHBIX COOBbITHIT). DOpMyIibl ITOJIHOM BeposiTHOCTH U baiieca. CxeMa He3aBUCUMBIX UCTIBITAHUI.
®opmyins! bepnynnu. Teopemsr Myaspa-Jlamnaca u Ilyaccona

Tema 11.2 CirydaiiHble BEJIMYHUHBI

Cayuaitnbie Bennuunsl (CB). Psn pacnpenenenus. @ynkuus pacnpenenenus. [InoTHocTs pacnpenenenus. Ynucinossie
xapaktepucTuku CB: MmaTemaTudeckoe 0xHUIaHUE, AUCTIEPCHS, CPEHEE KBAPATHUECKOE OTKIOHEHHE. OCHOBHBIE 3aKOHBI
pacnpenenenus CB (bunomuansHoe, [Tyaccona, paBHOMepHOE, TIOKa3a-TelbHoe). JIBymepHbie CB

Paznen 12. DneMeHTH MAaTEMATHYECKON CTATUCTHKHA

Tema 12.1 Cratuctudeckue MeToabl 00pabOTKN IKCIICPUMEHTANIBHBIX JAHHBIX U NIPUHSTHA peleHnil. CtaTucTHYeCKUe
xapaxtepucTuku. [IpoBepka rumore3

Marematndeckas CTaTUCTHKA. MoJIeNu ciIydaifHbIX nponeccoB. CTaTHCTHYECKHE METOABI 00pab0TKN SKCIEPUMEHTAIBHBIX
JaHHbIX. ['eHepanbHast cCOBOKYMHOCTh. Bribopka. CriocoObl 0TO0pa, o0ecreunBaioye pernpe3eHTaTuBHOCT BEIOOPKU.
Craructuueckuii psa. Omnupuueckoe pacnpenenenue. ITomuron. I'mcrorpamma. Cpegnee 3HaueHue, pasopoc. CraTuctudeckas
nposepka runores. Kpurepuii cornacus I[upcona.

6. ®OH/J1 OHEHOYHbIX CPEICTB

6.1. [TepeyeHb BHIOB OLIEHOYHBIX CPEJICTB

O1leHKa «OTINYHO»

OO0y4yaeMblit IEMOHCTPUPYET CIIOCOOHOCTH K MOJHON CaMOCTOSITEILHOCTH (JIOMYCKAIOTCSI KOHCYABTAIIUH C TIPENoaBaTesieM Mo
COITyTCTBYIOIIMM BOIIPOCaM) B BEIOOpE CIIOCO0a PEIIeHUs] HEM3BECTHBIX MIIH HECTAHIAPTHBIX 3a/IaHUH C MCIIOIb30BAHUEM 3HAHUH,
YMEHUI U HABBIKOB, TIOYIEHHBIX B X0JI€ MPOBECHHSI OCBOSHHSI JUCIUILUINHBI, CJICAYET CYUTATh KOMIETSHIIUIO COPMHUPOBAHHOM
Ha BBICOKOM ypoBHe. [IpucyrcTBue chopMUpOBaHHOI KOMIICTCHIIH Ha BEICOKOM YPOBHE 03HAa4aeT CIOCOOHOCTh CTYICHTA K €€
JAITbHEHIIIEMY CaMOPa3BUTHIO U BHICOKOH aJalTUBHOCTH MPAKTUYECKOTO MPUMEHEHUS K H3MCHSIONIMMCS YCIIOBUSAM
npo¢eCcCHOHATBFHOMN 3a/1a4H.

OrneHka «XOpoIIo»

OO0y4yaeMblil TEMOHCTPUPYET CAMOCTOSATEIBHOE MPUMEHEHNE 3HAHUH, YMEHHIH U HABBIKOB TIPU PEIICHUH 3aIaHUM, aHAJIOTHYHBIX
TEM, KOTOpBIE TPEOCTABIISUT PEIOIaBATEIh MPY MOTSHIINATLHOM (POPMUPOBAHHN KOMITSTSHIIMH, TIOATBEPKIACT HATUINE
c(hopMHUPOBaHHON KOMIIETEHIINY, MPHYEM Ha Oosiee BEICOKOM ypoBHE. Hanmmune copMupoBaHHON KOMIIETEHIIUH HA TIOBBIIIEHHOM
YPOBHE CaMOCTOSITEIIBHOCTH CO CTOPOHBI 00yJ4aeMOTr0 MPH €€ IPAKTUICSCKOH JEMOHCTPALMH B XOJ€ PELICHUS aHAJIOTMYHBIX
3aJIaHU CJICIyeT OLICHUBATh KaK MOJOXHUTEIBHOES M YCTOHYNBO 3aKPETUICHHOE B MPAKTHUSCKOM HABBIKE.

OrneHka «yI0BIETBOPUTEITEHOY

OO0y4aeMblii JEMOHCTPHPYET CAMOCTOSITEIIEHOCTD B IPUMCHEHUH 3HAHU, YMEHUI ¥ HABBIKOB K PEIICHHUIO YUCOHBIX 3a/1aHUI B
MOJTHOM COOTBETCTBHH C 00pa3IioM, JaHHBIM MpEroaBaTesieM, Mo 3aJaHUsIM, PEIIEHHE KOTOPBIX OBIJIO MOKa3aHo MperoiaBaTesiem,
CIIeTyeT CUUTaTh, YTO KOMIIETCHIIUS c(POPMUpPOBaHA, HO €€ YPOBEHb HEJIOCTATOYHO BBICOK. [T0CKOIBKY BBISIBIICHO HAIMYHE
c(hOopMHUPOBaHHON KOMITETEHIINH, €€ CIECAYET OLICHUBATH IOJIOKUTEIFHO, HO Ha HU3KOM YPOBHE.

OI1leHKa HEYIOBICTBOPUTEIBHO

OO0y4aeMblIif He CIIOCOOCH CaMOCTOATEIILHO MIPOJIEMOHCTPUPOBATh HAIMYHE 3HAHUHA NIPY PENICHUH 3a/IaHUi, KOTOphIe ObLIH
MIPEJICTaBIICHBI MPETIOIaBaTEIeM BMECTe ¢ 00pa3IoM WX PEIIEeHUs, OTCYTCTBHE CAMOCTOSITEILHOCTH B IPUMEHEHHH YMEHUS K
MCIIOJIb30BAHUIO METO/IOB MPOBEACHHS IPE/- TUIIOMHON MPAKTUKU U HECIIOCOOHOCTH CAMOCTOSITCIILHO MPOSIBUTH HABBIK
MOBTOPEHUS PEIICHHUS MOCTABJICHHOM 3a]auH 10 CTaHIAPTHOMY 00pa3ily CBUACTEIbCTBYIOT 00 OTCYTCTBUU C(HOPMUPOBAHHOM
KOMIIETEHIIAH.

6.2. TeMbl NUCbMEHHBIX padoT

6.3. TunoBbie KOHTPOJIbHBIE 32JaHUA MU HHbIE MaTepUaJbl, HE00XOANUMBIE IS OLEHKH 3HAHUN, yMeHMil U (MJIM) HABBIKOB

Martpuupsl. JIuHelHble onepanuy HaJl HUMU.

OO0paTHasi MaTpHIa ¥ BEIYMCICHUE €€ DJIEMEHTOB.

OnpeaenuTeny BTOPOro U TPEThEro MOPSIKOB U UX CBOHCTBA.

Anrebpanueckoe 10nojHeHre. MUuHOp.

HccnenoBanue u pelieHne CUCTEM JIMHEHHBIX ypaBHEeHUH 1o popmynam Kpamepa.
UccnenoBanue u perieHre CUCTEM JMHEHHBIX YpaBHEHUM MaTpUIHBIM METOJIOM.
HccnenoBanue U pelieHne CUCTeM JIMHEHHbBIX ypaBHeHUH MeTooM [aycca.

Nk v —




8. Bexrop. JInneilinsle onepanuy Hal HUMH U UX CBOHCTBa. TeopeMa 0 pa3inokeHHH BEKTOpa Mo 6a3ucy.

9. CkansipHoe npou3sBeieHue BEKTOpoB. Ero cBolicTaa.

10. BrIpaxkeHne CKaJIIpHOTO MIPOM3BENCHHS Yepe3 KOOPIUHATHL. [IpHIToKEeHNS CKAIIPHOTO IPOM3BEICHHS.
11. BexTopHOoe npousBeneHUE BEKTOPOB. Ero cBOWCTBa U MIPUI0KECHUS.

12. BeipaxkeHne BEeKTOPHOTO NPOU3BEIEHHS BEKTOPOB Uepe3 KOOPAUHATHI.

13. CMmemanHoe NpousBeieHHe BEKTOpoB. Ero cBoiicTBa U MPHUI0KEHUS.

14. BrIpakeHne cMeaHHOTO MPOU3BEACHUSI BEKTOPOB YEPE3 KOOPINHATHI.

15. IIpsaMoyronbHas cucTeMa KOOPAUHAT Ha IIJIOCKOCTU U B IPOCTPAHCTBE.

16. OCHOBHBIE NPUIIOKEHUSI METOJ1a KOOPAMHAT Ha MIIOCKOCTH (pacCTOSHUE MEXy ABYyMs TOUKAaMH, eI€HUE OTPE3Ka B
JTAHHOM OTHOIICHHUH, TUIOIMIAAb TPEYTONIBEHHKA).

17. Bupas! ypaBHeHUI NPSIMON HA IUIOCKOCTH.

18. VYron Mex Iy NpsIMBIMH Ha IJIOCKOCTH, YCIOBUS apalIeIbHOCTU U IePIEeHIUKYIIPHOCTH MPAMBIX. PaccTosiHUE OT TOUKH
JI0 TIPSIMOM.

19. YpaBHEHUS TIOCKOCTH B TTPOCTPAHCTBE.

20. ITnockocts. OCHOBHBIE 3aa4H.

21. YpaBHEeHUS NPSMOI B MPOCTPAHCTBE.

22. IIpsimast tuuus B mpocTpaHcTBe. OCHOBHBIE 3aauH.

23. Yron Mexy OpsAMOH U IIIOCKOCTBIO. Y CIOBUS INEPIEHAUKYIIPHOCTH U NApAIIEIbHOCTH IPSIMOU U IIIOCKOCTU. Y CIIOBUE
HNPUHAIC)KHOCTH MPSIMOM MIIOCKOCTH.

24. Omunc.

25. T'unep6omna.

26. IMapab6oma.

27. Ipenen pyukuun (onpeneneuue Korn).

28. Teopema o nipeacTaBiIcHIN QYHKITUH, IMEIOITUX Tpeael (Tpsmast 1 oOpaTHasi).

29. OpHOCTOpOHHHE TIpeieisl. Teopema o npenerne pyHKIUN B TOUKE.

30. JIBa 3amMeuaTeNbHBIX Ipeena.

31. beckoneuno Manble 1 6eckoHeuHO Oonbiue GyHKunH. CBOHCTBA OECKOHEYHO MAIBIX (DYHKIIUH.
32. OCHOBHBIE TEOPEMBI O Npeeax.

33. OKBUBAJICHTHBIC OECKOHEYHO MaJIble 1 OCHOBHBIE TE€OPEMBI O HHX.

34. HenpepsiBHOCTh QyHKINK. [IprMepsl. AprdMeTHueckne cBOHCTBA HENPEPBIBHBIX (QYHKINI.

35. Touku pa3pbiBa U ux Kiaccupukanus. OCHOBHBIE TEOPEMBI O HETIPEPHIBHOCTH.

36. IIpounsBogHas. YpaBHEHUs KacaTeIbHOM U HOPMAJIH.

37. HeoOxoaumoe u goctarounoe ycnoBue nudpdepeHunpyeMocTd pyHKIUN B TOUKE.

38. Teopema o cBs13u JupHepeHIUPYEMOCTH U HEIIPEPHIBHOCTH.

39. [paBuna quddepeHmpoBanus.

40. ITpou3BoaHbBIE AIeMEHTapHBIX (YHKIHUIL.

41. JuddepeHmpoBanne HEABHO 3aaHHBIX QYHKIHIHA.

42. JuddepenmmpoBanne GyHKIHNH, 3aTaHHBIX TapaMETPHICCKH.

43. Jlorapudpmugeckoe nuddepeHnupoBaHHE.

44. [Tpou3BoHBIE BHICIINX MOPSAKOB (SIBHBIX, HESIBHBIX M MApaMETPUUECKUX (HYHKIIHN).

45. Juddepeniman GyHKIHH.

46. OcHOBHBIE TeOpeMEbI 0 quddepeHIanax: CyMMbI, IPOU3BEICHUS, YACTHOTO.

47. Juddepennuan cnoxxoit Gpyrakmu. Tabmuna nuddepernuanos.

48. [Tpumenenue auddepeHnrana K mMpuOINKEHHBIM BEIYHCICHUSM.

49. Ipasumo Jlomurans. PackpeiTie HeonpeaeIeHHOCTEH pa3IMIHOTO BHA.

50. Heob6xomumoe yciioBre Bo3pacTaHus U yObIBaHHSA (DyHKIIHH.

51. JocraTtouHoe ycioBue Bo3pacTaHUs U yObIBaHUS (PYHKLIUH.

52. Heobxoaumoe ycnoBue s3kcTpeMyMa (YHKINH.

53. JlocraTouHoe ycnoBre SKCTpeMyMa (pyHKIHH.

54. HawubonbIee n HauMeHbIIee 3HaUCHUE (PyHKIIMU Ha OTpe3Ke.

55. Beimykiiocts rpaduka ¢pyHkIMu ¥ Touku nepernda. Teopema 00 nHTEpBaiax BBITYKJIOCTH Ipaduka (yHKIUH.
56. Beimykiocts rpaguka GyHKIMU U TOYKH repernoda. JlocTaTtouHoe CylmecTBOBaHHE TOUEK Ieperuda.
57. AcuMnTOTH rpaduka GyHKIMK (BBIBOJ HAXOXACHHS k 1 b).

58. OyHKIINY HECKOJIBKHUX MepeMeHHBIX. OCHOBHBIC MTOHATHS.

59. YacTHbIE TPOU3BOIHBIE IEPBOTO M BBICIINX NOpsAAKoB. Teopema IlIBapua.

60. JuddepenmmpyeMocTsh (HE0OX0IUMOE H JOCTATOYHOE YCIIOBHUS) U MONHBINA auddepeHman QyHK-1TU.
61. ITpumenenue noaHoro auddepeHnrana K IpruOIHKeHHBIM BBIUUCICHUAM.

62. DKcTpeMyM (DYHKITUH ABYX MepeMeHHbIX. OCHOBHBIE TOHSTHS.

63. Heob6xoaumoe ycioBre 3xkcTpeMyma (GyHKIUHU ABYX ITEPEMEHHBIX.

64. JlocTaTouHOE ycinoBHe SKCTpeMyMa (pyHKIMH JBYX HEPEMEHHBIX.

65. Haubonpiiee u HauMeHblIee 3HaUeHUs QyHKIUN B 3aMKHYTOH 001acTH.

66. [NonsTHE HEeoNpeIeICHHOTO HHTETpaa. TeopeMa 0 MHOXKECTBE BCEX NIEPBOOOPA3HBIX.

67. CBolicTBa HEONPEIeJICHHOTO UHTErpasa.

68. Heonpenenennslii uaTerpan. MeToa HENOCPEACTBEHHOTO HHTETPUPOBAHUSL.

69. Heonpenenennsiii uuterpan. MeToq MHTETpUPOBaHUS TOICTAHOBKOM.

70. Heonpenenennslii uaTerpan. MeToa MHTErpUpOBaHUS 10 YACTSIM.

71. Heonpenenennsrit uaterpain. HETErprpoBanne MpOCTEHINX PAI[HOHANBHBIX APOOCH.

72. Heomnpenenennslii uaterpan. MaTerpupoBanue paioHaIbBHBIX JpoOeH.




73. Heonpenenennstit uaterpan. ETErpupoBaHne TPUTOHOMETPHUUESCKHUX (HYHKITUH.

74. Heonpenenennplit uaterpan. HTerpupoBaHue HPPaMOHATBHBIX (YHKIIHH.

75. OmnpeieIeHHBII HHTETpaJl KaK Mpee HHTeTpadbHoN cyMMBL. CBOMCTBA ONIpeIeIeHHOTO HHTETpaa.

76. ®dopmyna Herotona-Jleiiouuma.

77. HecoGcTBeHnHbIe HHTETpaTBl IEPBOTO poja. J[Ba mpu3HaKa CXOIUMOCTH.

78. HecoOcTBeHHbBIE HHTETPAIBI BTOPOTO posia. J[Ba MpH3HaKa CXOAUMOCTH.

79. I'eomeTpruecKue MPUITOKEHHS OIIPeIeTIeHHOT0 HHTETpasia (BEIYHCICHHE IUTOMA e INIOCKUX (HUTYP, BEIYHUCIICHHAE
JUIMHBI TyT'H IIIOCKON (PUTYPHI, BBIYUCICHHE 00BeMa).

80. OcHoBHbIE TOHATHS: AU PEepeHInaTbLHOE ypaBHEHUE, TOPI0K An(depeHnnaIbHOro ypaBHeHus, 001Iee 1 YacTHOe
pemenne muddepeHInaIbHOTO YPaBHECHHUS.

81. JuddepennuansHble ypaBHEHHS C Pa3AeISIONIMUCS IEPEMEHHBIMH. Y pABHEHHS, CBO/SIIIECS K YPAaBHEHUSAM C
pa3leNAoUMUCS TePEMEHHBIMU.

82. OnHopoansle auddepeHnanbHbIe YpaBHEHHS. Y paBHEHHS, CBOSIINECS K OZHOPOJHBIM.

83. Jluneitasie muddepeHmaIpHbIe ypaBHEHUS TIEPBOTO NOpAaKa. MeTo ] BapHalliy HeopeaeICHHON IIOCTOSHHOM.
84. Jluneitnsle nuddepenuaapHpIe ypaBHEHUS IepBoro nopsaka. Meron beprymnu.

85. YpaBHeHus B OAHBIX Auddepernmanax. UHTErpupyommui MHOKHUTEb.

86. JuddepennmansHble ypaBHEHHS IIEPBOTO TOPAAKA, HE pa3pelIeHHbIe OTHOCUTEIHFHO MPON3BOTHOM.

87. 3agaga Komm st nudepeHnmansHOro ypaBHEHUS IIEPBOTO MOPSAIKA.

88. Juddepennmanbable ypaBHEHHS BBICIINX MOPSAKOB, TOMYCKAIOIINX MOHMKEHUE MOPSAKA.

89. JlunelHbIe OHOPOAHBIC U HEOAHOPOJHBIE UG (epeHInaTbHbIC YPAaBHEHHS N-ro nopsaka. Kpurepuii muneinoi
HE3aBUCUMOCTHU PELICHUH.

90. Jluneiinsle HeoqHOPOHBIE AU depeHINaTbHbIE ypaBHEHN. MeTo I BapHallii HEONPEAECICHHBIX TOCTOSHHBIX.
91. Jlunelinblie onHOpOAHBIC AU PEepeHIMaTbHbIC YPABHEHUS C IIOCTOSIHHBIMU KO3 QUIIMEHTAMU.

92. JluHeitHbIe HEOTHOPOTHBIC YPAaBHEHHS C TIOCTOSIHHBIMH KO3 (hHIIHCHTaMH.

93. Uucnosoii psan. OcHoBHbIE NOHATHsL. CBOMCTBA YUCIOBBIX PANOB. P reoMeTpuuecKol MpOrpeccuu.

94. Heo0OxoanMelii mpu3HaK cXOJUMOCTH YHUCIOBOTO pAfa (TeopeMa u cielcTBHe). [ apMOHUYECKHUH P

95. JlocTaTouHble IPU3HAKH CXOJUMOCTH 3HAKOIIOCTOSHHBIX PSIIOB (MIPU3HAK CPABHEHHMS, MPEEIbHBINA MPU3HAK CPAaBHEHNS,
npusHak JlamamOepa, pagukaibHbIH npu3Hak Komm, nHTErpansHeni npusHak Kormm).

96. 3nakouepenayromuecs psaasl. [Ipusnak JleiiOuuna.

917. OOmuit 10CTaTOYHBIN NMPU3HAK CXOAUMOCTHU 3HAKOIEPEMEHHBIX PAIOB.

98. AOcCorOTHAS U YCIIOBHAS CXOJMMOCTh YHCIIOBBIX PsAOB. OYHKIIMOHANBHBIE PSIbL.

99. Crenernble psaabl. CXOOMMOCTh CTETIEHHOTO psAna (Teopema Abemst). MHTepBan u paguyc CXOaUuMO-CTH.

100. Paznoxenue QyHKUUH B cTeNeHHbIE psbl. Pa3noskeHre HEKOTOPBIX AJIeMEHTapHBIX GYHKUMHN B psij Teiinopa
(Maknopena).

101. [IpenmeT Teopun BeposiTHOCTel. VicTibITanust 1 COOBITHS. BHUIBI CITydalfHBIX COOBITHI.

102. OcHoBHBIE HOPMYITBI KOMOMHATOPUKH.

103. Knaccuueckoe onpenenenue BepositHocTu. Ero cBoiicTa.

104. Cymma JByx coObiThii. Teopema CIoKeHHUsI.

105. IMomnas rpynma coOsrTuii. Teopema c0KeHUs AT TOTHOW TPYIIIBI COOBITHI.

106. [IpoTuBomONOXKHBIE COOBITHS. TeopemMa 0 CyMMe BEpOATHOCTEH ABYX MPOTHBOIOIOXKHBIX COOBITHH.

107. [TpousBeneHue cOOBITHH. Y CIOBHAsI BEPOSTHOCTE. TeopeMa yMHOKEHHUS BEPOSITHOCTEH (BEPOSTHOCTE COBMECTHOTO
TIOSIBTICHHS).

108. HesaBucumsie coobitust. Teopema yMHOKEHHS IS HE3aBUCHMBIX COOBITHIA.

109. BeposTHOCTD MOSIBICHHUS XOTS ObI OTHOTO COOBITHS.

110. CoBMecTHBIE cOOBITHA. TeopeMa CIIoKeHHS BEPOSTHOCTEH COBMECTHBIX COOBITHIA.

111. ®opmyna nonHoii BeposatHocTH. Dopmyisl belieca.

112. [ToBTOpenue ucneitanuii. @opmyna bepuymnu. JlokansHasa Teopema Jlamnaca. MaTerpansHas Teope-ma Jlamaca.
113. Bunbl ciydaiiHbIX BEJIMYHH.

114. 3aKoH pacrpee/eHus BEPOSITHOCTEN JUCKPETHOM ClIydaliHOM BEIUYMHBL.

115. brHOMUHAIIBHOE pacIpeeNIeHuE.

116. Pacrnipenenenue [lyaccona.

117. [pocTeiiniuii TOTOK COOBITHIA.

118. MaremaTideckoe 0XHUIaHUE U €T0 CBOMCTBAa. MaTeMaTHIecKOe OJKUIaHUE YHUCTIa OSBICHUH COOBI-THIT B HE3aBUCHMBIX
UCTIBITAHUSX (TeopeMa).

119. Jucnepcus TUCKpeTHON ciaydaiiHol BenuuuHbl. QopMyna 11 BeruncieHus aucnepcun. CBoiicTBa JUCHEPCHH.
120. Teopema o aucCTIepCcHH NOSBICHHUS COOBITHS B HE3aBUCHMBIX UCTIBITaHUAX. CpeiHee KBaIpaTHIeCcKoe OTKIOHEHHE.
121. DyHKIKSA paclpeae/IeHUs U €€ CBOICTBA.

122. [TnotHOCTB pacnpeneneHus. Ee cBoiicTBa. HaxosxieHne GyHKINHM pacnpeiesIeHUs 110 U3BECTHON IIOTHOCTH.
123. Teopema 0 BepOATHOCTH ITOTIAIaHKS HETTPEPHIBHOM CITydaifHOI BEIMYMHEI B 33/IaHHBINH HHTESpBAJ.

124. UucaoBble XapaKTEPUCTUKU HENIPEPBIBHBIX CIIy4alHbIX BEIUYUH.

125. PaBHOMEpHOE 1 HOpMaJIbHOE paclpeaeIeHHs.

126. BepositHOCT MONIafianust B 3a/1aHHBIN HHTEPBAJI HOPMaJIbHOW CIIy4ailHONH BEJIMUMHBI.

127. BerruuciieHue BeposSTHOCTH 33JaHHOTO OTKJIOHEHUSL.

6.4. MeTonuyecKue peKOMEHIAIUH K TPOBEICHUIO TPOMEKYTOUHON ATTECTAIIUM 110 TUCIUIITIHHE (MOIYJIIO)

Ha uroroBsrit KOHTPOJIb BBIHOCUTCHA y'{€6HBIﬁ Marepuall, paCCMOTpeHHLIﬁ Ha JICKHMOHHBIX U MPAKTUYCCKUX 3aHATHAX, a TAKKC




TEMBI, KOTOpbIe OBUIH TPEJIIOKEHBI TSI CAMOCTOATEIBHOTO U3YICHHUS.

®Dopmoit TPOBeCHHUS UTOTOBOIO KOHTPOJIS 10 JaHHOW AUCIMITIMHE ABISIECTCSA 3K3aMeH U Tu(-PepeHIIHPOBAHHBIN 3a4eT, KOTOPhIE
MIPOBOJIATCS B YCTHOU (pOpMeE € MCTIOIB30BAHUEM OMIIETOB, COJIEPIKAIINX TEOPSTHUCCKYIO U TIPAKTHUSCKYIO YacTh. Takke
JIOITYCTHMO MPOBEACHNE UTOTOBOTO KOHTPOJIS B MUCbMEHHOH popme. O hopme mpoBeIeHIsI UTOTOBOTO KOHTPOJIS CTYIEHTHI
JIOJDKHBI OBITH OTOBEIIEHBI 320JIarOBPEMEHHO.

Bo BpeMs MOATOTOBKH K OTBETY Ha 3K3aMEHE MCIIOJb30BAaHUE CITPABOYHOMN JIUTEPATYPhI HE TO-TTyCKACTCS.

7. YAEBHO-METOJUYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

7.1. Pexomenayemas iuteparypa

7.1.1. OcHoBHasi IUTEpPaTypa

ABTOpBI, COCTaBUTENIN 3arnaBue WznarenscTBo, rof

JI1.1 |Iunaues B. C. Bricmas MaTemarnka: Y4eOHUK IS BY30B M.: Beicur. mik., 1998

7.3.1 JInueH3uoHHOE U CBOOOJHO pacNpocTPpaHsieMoe MPOrpaMMHoe odecnieyeHne, B TOM YHcje 0Te4eCTBEHHOT0
NMPON3BOACTBA

7.3.2 Hepeqeﬂb npoq)eccnor[am,ﬂblx 0a3 JAHHBIX U HH(l)OpMalIPIOHHle CIIPABOYHBIX CUCTEM

| 8. MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUIIINHBI (MOAYJIS)

| Hasnauenue OGopynoBanue

YueOHnast ayaUTOpUs st | [lepedens:

HpOBEIECHUS NPaKTHYECKUX | - OCHOBHOTO oOopynoBaHus: YueOHble maptel 21mr., CTyl ¢ MATKAM TOKpbITHEM 441nT,
3aHATUI IIpoexTop, DkpaH NPOEKUUOHHBIMN.




