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1. leap 1 32724 JTUCHUILIHHBI

Henabro wu3yyeHuss OUCUUILIMHBI «MaTtemaTuka» sBisieTcss (OpMUpPOBaHUE
npodeccuoHanbHON  MaTeMaTH4YeCKOM KyJbTypbl, MOJ KOTOPOHl MOHUMAaETCs
TOTOBHOCTh M CIOCOOHOCTb JIMYHOCTHM UCIOJIb30BaTh B NpodeccHOHaTbHOM
JESITEIbBHOCTU IPUOOPETEHHYI0 COBOKYIHOCTh 3HAHUM, YMEHUM W HaBBIKOB JUIs
UCIOJb30BAaHUSI ~ MaTeMaTHMYECKUX METOAOB B  cdepe mnpodeccuoHaIbHOU
neATenbHOCTH. POPMUPOBAHUS XapPAKTEpa MBILUICHUS U LICHHOCTHBIX OPUEHTALUU,
IPpU  KOTOPBIX BOIPOCHl  KCIOJIB30BAHMS  MAaTeMaTUYECKUX  METOAOB Ul
COBEPLICHCTBOBAHUS TEXHOJIOTUM W WH)KCHEPHUH, YIPABICHUS TEXHOJIOTMYECKUMU
IIpoLeccaMu, pacCMaTPUBAIOTCA B KAYE€CTBE IIPUOPUTETA.

3agayamMy JMCUMIIMHBI SABISTFOTCS:

(opMHpOBaHNE CHCTEMBbI 3HAHUN, YMEHUN U HABBIKOB 110 OCHOBHBIM pa3jieiam
BBICILICH MAaTEeMAaTUKH U MaTeMaTHYeCcKoil 00paboTku nHMOPMALINY;

IIPUBUTHE HABBIKOB COBPEMEHHBIX BUI0B MaTEMaTUYECKOI0 MBIIUICHUS,

UCIIOJIb30BAHME MAaTeMaTU4YEeCKUX METOJOB U OCHOB MAaTeMaTH4YeCKOro
MOJEIIMPOBAHUS B IIPAKTUYECKOH AEATEIbHOCTH;

CTUMYJIMPOBAHUE CAMOCTOATEIBHOW pabOThl IO OCBOCHHMIO COJAEPIKAHMS
JUCLMILIMHBI U (POPMUPOBAHNIO HEOOXOIUMBIX KOMIIETEHIIUH.

2. Mecro qucuuninnbl B ctpykrype OOIL

JucuumimHaa OTHOCUTCS K oOs3arensHoi vactd brmoka 1 OII BO. [lna
OCBOCHMS JUCHUIUIMHBI «MaTteMaThka» CTYACHTHl MCIOJL3YIOT 3HAHUS, YMEHHS U
HaBBIKH, CPOPMHUPOBAHHBIC B XOJI€ U3YUCHUSI MATEMATUKH B MPOIECCE JTOBY30BCKOTO
o0yueHusi. OcBOeHUE MAHHOW MUCHMIUIMHBI SBISIETCS HEOOXOJUMOW OCHOBOM st
MOCJIEAYIOMIETO HW3YYEHHS] JUCIUIUIMH, CONPSKEHHBIX C MpodecCuoHaIbHbIMU
CTaHJapTaMu U NPo(UIbHONU HAMPABICHHOCTBIO.

[IpuoOpeTeHHble 3HaHUS B paMKax JaHHOW JUCHUIUIMHBI HEOOXOIUMBI IS
uzyueHust «[IpuknaaHoil MeXaHUKN», « IKOHOMUKHU U YIIPABICHUS MPOU3BOIACTBOMY,
«DNEKTPOTEXHUKHU U JICKTPOHUKI.

3. Ilnanupyembie pe3yJabTaThl 00yUeHHS 10 AUCHUTIIHHE
3.1 Ilnanupyembie pe3yJbTaThbl 00y4eHHS MO0 JUCIHUILIHHE

Komnerenunu, 3akperviennplie 3a gucuumianioi B OXOII:

YK-1. Cnocoben ocywecmenamos Kpumuueckuii aHaiu3 npooaemMHblIxX
cumyayuii Ha OCHO8e CUCHEMHO20 N00X00a, e6vlpadamviéams CmMpPAmMezuio
oelicmeuil.

NuaukaTopbl KOMIETEHIUH, 3aKPeIJIEHHbIX 32 qucuuninaon B OXOII:

HYK-1.1. Ananuzupyem 3a0auy, evioenss ee 6a308vie COCMAsIAIOUUE.

IHoka3zaTean oneHUBAHUS HHAUKATOPOB TOCTUKEHUS KOMIIETEHIIUIA:

3HaTh:

31.1. MaremaTnueckue noaxopl K aHaIu3y MPUKIIAIHbIX 3a7a4.

Ymersb:

V1.1. Hcnons3oBaTh TEOPETUYECKHE 3HAHUS B MPEAMETHOW 00JacTu;



JIOTUYECKUE CBSI3W Tpu  (HOPMYJIUPOBAHUHU TOWCKA IO COJCPKAHUIO HM3YyIaeMbIX
pa3ziesoB MaTEMaTUKH; BBISBIISITH BO3MOYKHBIC OIIMMOKH TOJTKOBAHHUS BOIIPOCOB.

HYK 1.2. Onpeodennem, unmepnpemupyem u panxycupyem uH@opmayuio,
mpeoyemyo 0114 peuleHus ROCMAae1eHHOIl 3a0ayu.

IHoka3zaTean oneHUBAHUS UHAUKATOPOB JOCTUKEHUS KOMIIETEHIIUIA:

3HaTh:

32.1. OcHOBHBIE  XapakTepucTuku  wuHbOpMaUu ©W  TpeOOBaHMUS,
PEABIBIISIEMbIE K HEN.

Ymersn:

V¥2.1. xputndecku paboTtaTh ¢ HHGOPMAIIHEH.

HYK 1.5. Paccmampusaem u npeonazaem 603MONHCHbIE 6APUAHMbBL PEUICHU
nOCMaeneHHoll 3a0a4u, OUEHUBAA UX 0OCHOUHCMEA U HEOOCMAMKU.

IMoka3aTean oneHUBAHUS HHAUKATOPOB JOCTUKEHHUsI KOMIETEHIIUIi:
3HaTh:

33.1. MeTonsl, mporieAyphl, OCHOBHBIC TEPMHHBI, TTPaBUJIA, PUHIIAIBI, (DaKTHI,
napaMeTpbl U KPUTEPUU MPEAMETHON 00JIACTH TUCHIMIUIMHBI, OCHOBHBIE TEOPEMBI,
dbopMyIibl U MaTEeMaTUYECKUE OTHOIICHUSI.

33.2. OGnacTy U TpaHUIlbl TIPUMEHUMOCTH MAaTEeMATUYECKUX METOJ/I0B; METO/IbI
JIOTUYECKOTO J0Ka3aTeIbCTRA.

YMeTh:

V3.1. Hcnonb3oBaTh SMIHMPUYECKUE 3HAHUS B MPEIMETHON o0nacTu;
UCIIOJIb30BaTh M3YYEHHBIM MaTepuall B PA3IMYHBIX CHUTYallUsX; I[PUMEHATH
MOJIyYCHHBIC 3HAHUS TI0 MATEMATUKE TIPU U3YyUYECHUU JPYTUX TUCIUTLINH.

V3.2. BbisBaarh OmMMOKHM B CYXICHUSX; BBIOMpaTh, KOMOMHHPOBATH U
aJanTHPOBATh METO/IbI K PEIICHUIO HECTAaHJAPTHON 3a/1aui; 000CHOBBIBATH METO/IBI.

Komnerenuuu, 3akpervieHnsblie 3a gucuuniauiod 8 OXOII:

OIIK-4. Cnocoben nnanuposeamsv padomevl Xumu4eckoii HaANPAaGJ1eHHOCHb,
oOpabameigamv U UHmMEPNPEMUPOBAMb  NOJYYEHHbIE  Pe3YTbmamuvl  C
UCNONb306AHUEM MEOPEMUYECKUX 3HAHUIL U NPAKMUYECKUX HABLIKOG peuleHus
Mamemamuyeckux u Quzuueckux zaoau.

NuaukaTopbl KOMIIETEHIUH, 3aKPEIVIEHHBIX 3a Aucuuiiuaoi B OXOII:

HOIIK-4.1. Hcnonvzyem 6azo8vle 3HaAHUS 8 001ACMU MAMEMAMUKU U PUUKU

npu NIAGHUPOBAHUU PAOOM XUMUYECKOU HANPABIEeHHOCHU.

IMoka3zaTean oueHUBAHUS UHAUKATOPOB JOCTUKEHHUSI KOMIETEHIIHIi:

3HaTDb:
34.1. OcHOBHBIE METOJbl MATEMATHUYECKOTO OIKUCAHUS W  Pa3JeioB
MaTEMaTHKH, METOIbl  MaTEMaTHYECKOTO aHaliM3a W MOJICJIUPOBAHUS,

TEOPETUYECKOI0 U SKCIIEPUMEHTAIIBHOTO UCCIIEIOBAHHS.

34.2. OcHOBHbIE TEOpEMbI, (POPMYJIBI U MATEMAaTUYECKUE COOTHOILIEHUS,
OCHOBHBIE TEPMHHBI, IpaBWja, NMPUHLUIBI U KPUTEPUH B NPEIMETHON 001acTH
JUCHUILTUHBL, CIOCOObI (OPMYIHMPOBAHUA M OIpPENETCHHs] CBS3ed aOCTPaKTHBIX
OOBEKTOB.



Ymerhb:

VY4.1. Pemate MaTpU4HBIMA METOJAMU CUCTEMBI JJUHEWHBIX YPABHEHHUM, YMETh
pemaTh OCHOBHBIC 3aJayd MaTeMaTH4ecKoro aHanuza, auddepeHnuanibHbe
ypaBHEHHUSI,3a/1aul CTATUCTUYECKON 00pabOTKHU HAOII0ICHUH.

HOIIK-4.2. Ob6pabamvieaem OauHble C UCNOIL30BAHUEM CMAHOAPMHBIX
CnocoH08 annpoKCUMayuy YUCIeHHbIX XapaKmepucmux.

IMoka3aTean oueHUBAHUS UHAUKATOPOB JOCTUKEHUS] KOMIIETEHIIUI:

3HarTh:

35.1. Cnocob6sl (opmynupoBaHusI U OINPEICICHHUS CBsi3el a0CTpaKTHBIX
00BEKTOB; CIOCOOBI CO3/IaHUS CYXJICHHM, OCHOBAaHHBIX HAa BHYTPEHHUX CBOMCTBaX
WJIM BHEIIHUX KPUTEPHSIX; METOABI KPUTUUECKOTO aHAIN3a JAHHbIX.

Ymern:

V5.1. Hcnons3oBaTh MAaTEMaTHYECKUE METOABI B NPHUKIAAHBIX 3a7adax
npoeCCUOHANIBHON JEATEIbHOCTH; Pa3JeisaTh MaTepuall Ha YacTU JJIsl BBISBICHUS
CTPYKTYPBI ¥ B3aUMOCBSI3M MEXKIy YacTsIMHU; KOMOMHHPOBATH YaCTH B CTPYKTYPY C
HOBBIMU  CBONCTBaMH; KOHCTPYHPOBAaTh KAYECTBEHHBbIE U  KOJMYECTBEHHBIE
CYy)XJICHUSI, OCHOBaHHbIE Ha CTaHJapTaX, TOYHBIX KPUTEPHUAX, TEOPETUUECKUX
IpEeANOChUIKaxX, 0000IIEHHSIX.

3.2. TexHoJioruu, odecneynBawime popMupoBaHue KOMIETEHIMH
[IpoBeneHre JICKIIMOHHBIX 3aHATUH, IPAKTUYECCKUX 3AHATHUH.

4. TpynoeMKoOCTh JUCHUILINHBI U BUIbI y4eOHOM padoThI

OYHAA ®OPMA OBYUEHUA
Tabnuna la. Pacnpenenenue Tpy10eMKOCTH TUCITUTIIMHBI 10 BUJAM y4eOHOM
paboThI
Bun yueOHoii pa6oThI 3aveTHbIe eTUHNIBI AxkafeMHu4ecKne 4achl

O061asi Tpy10eMKOCTh JUCHMIIUHBI 12 432
AyauTopHbIe 3aHATHS (BCEro) 225
B toMm uncne:
Jlekun 90
[IpakTrueckue 3ausatus (113) 135
Jlaboparopusie pabotsl (JIP) HE NPELyCMOTPEHBI
CamocTosiTeibHAs patoTa 00y4al0ImuXcs 135+72 (3K3)
(Bcero)
B ToM uncie:
KypcoBas pabora HE IpeayCcMOTpeHa
KypcoBoii npoekt HE IPeayCMOTpeH
PacuerHo-rpaduueckue paboTh HE TPETYCMOTPEHBI
Jpyrue BUABI CAaMOCTOATEITHLHON paOOTHI:
- IOATOTOBKA K MPAKTUYECKUM 3aHATHUSIM U 75
TecTaM
Texymuii KOHTPOJIb YCIIEBAEMOCTH U 40
MIPOMEKYTOUHASI aTTecTalus (3a4eT)
Texyuii KOHTPOJIb YCIIEBAEMOCTH U 20+72 (5K3)
IPOMEKYyTOYHasI arTecTanus (3K3aMeH)
IIpakTHYeckasi HOATOTOBKA NMPHU pean3auuu 0
JUCIUIJIMHBI (BCEro)




5. CtpykTypa H coaep;KaHue AU CHUILTHHBI
5.1. CTpykTypa M CHUIINHBI

OYHAA ®OPMA OBYUEHUA
Tabnuua 2a. Moaynu JUCHUIUIMHBL, TPYJOEMKOCTh B 4acaX U BUJbl yUeOHOU
paboThI
Ne HaumenoBanue Tpya-Tb Jlekuun | IpakTHy. JIaé. Cam.
MOAYJIst 4achbl 3aHATHSA padoThI padoTa
1 cemectp
1 DNeMEHTHI THHEHHOM 30 6 3 i 6+10(K3)
anreOpsl
2 | DneMeHTH BEKTOPHOM 18 4 6 i 4+4(5k3)
anreOpsl
3 | DaemMeHTH aHATUTHYECKOU 37 7 12 ) 8+10(ok3)
TCOMETPHH
4 | KoMIJIeKCHEIE 9ucia 22 6 8 - 4+4(3k3)
5 | llpenen u HENPEPLIBHOCTD 37 7 1 ) 11+8(oK3)
(hYHKIIMH OTHOM ITepeMeHHOM
Bcezo uacos 3a 1 cemecmp 144 30 45 - 33+36 (9k3)
2 cemecTp
6 | duddepenumansuoe
HACUYHUCIICHHE (YHKITUHOIHON 38 8 10 - 20
MIEPEMEHHOMN
7 | duddepennmansrnoe
HACUYUCIICHHE (QYHKITHI 33 7 12 - 14
HECKOJIBKHX MEePEMEHHBIX
8 I/IHTeraj'ILHOC UCHHCIICHHE a3 9 14 i 20
(hyHKIMI OTHOM TIepeMeHHON
9 | KpaTHbie 1 KpUBOJUHEWHbBIE 30 6 9 ) 15
HWHTETPabI
Bcezo uacos 3a 2 cemecmp 144 30 45 - 69
3 cemectp
10 OOBIKHOBEHHBIE
mddepeHmanbHeIe 44 10 14 - 12+8(3K3)
ypaBHEHUS
11 Yucnosele u
38 8 12 - 8+10(3x3)
(hYHKITMOHAIBHBIE PSABI
12 Teopust BeposTHOCTEH 27 6 8 - 5+8(3k3)
13 DIEeMEHTHl MaTEMaTUYECKOM 35 6 1 ) 8+10(oK3)
CTaTHCTUKHU
Bcezo uacos 3a 3 cemecmp 144 30 45 - 33+36 (ok3)
Bcero Ha TuciMIuinHy 432 90 135 135+72(3k3)

5.2. Coneprxkanue TUCHHUILIMHBI

MOAYJIb 1 «ieMeHTHI JIUHEHHOH aJIre0phD)

CucreMmbl JIMHEWHBIX ypaBHEHUM; CBOMCTBA JMHEHHON 3aBUCUMOCTH; PaHT
MaTpHULBbI; ONPENESITUTENN, UX CBOMCTBA U IPUMEHEHHE K MUCCIIEOBAHUIO U PELICHUIO
CUCTEM JINHEVHBIX YPaBHEHUM.

BekTopHble mpocTpaHCTBa; 0a3UC U pPa3MEPHOCTb; NOANPOCTPAHCTBA: CyMMa U
NepeceyeHne MOJNPOCTPAHCTB; MpPAMbIE CYMMBbI;  KBaJpaTUyHble  (OPMBI:
npUBEACHUE KBAIPATUYHOU (POPMBI K HOPMAJILHOMY BH]LY.




MuHops!l 1 anreOpanveckue JONOJHEHHs. MaTpullbl U TEUCTBHS HaJl HUMMU.
Pemenue cuctembl anreOpanyeckux JMHEMHBIX ypaBHeHHM MmetojgoMm [aycca, c
OMOIIBIO 0OPAaTHON MaTpPHULIBI.

MOZIYJIb 2 «JJeMeHTbI BEKTOPHOH aJIredpbi»

BekTopsl B IpAMOYTOIBHONW CUCTEME KOOpAMHAT. JIMHelWHble omnepauuu Haj
BEKTOpaMU M UX cBoWcTBa. CKalspHOE, BEKTOPHOE M CMEUIAHHOE ITPOU3BEICHUS
BEKTOPOB; UX OINPEJEIICHUS, OCHOBHBIE CBOMCTBAa, CHOCOOBI BBIUYMCIECHUA U
OPUMEHEHUs1 K pEIICHUI0 (U3NYECKUX M TIeOMETPUYECKHMX 3ajay. PasnoxkeHue
BEKTOpa 1o 0a3ucy.

MOAYJIb 3 «JjieMeHTbI AHAJTUTHYECKOH reoMeTpUum»

[Ipssmass JMHUS HaA IUIOCKOCTH (pa3IMUHbIE BUJIBI YPAaBHEHUN MPSIMON).
B3anMHoe pacrnionoxeHue 2-x npsAMbiX. 1In1ockocTs u npsmas B MPOCTPAaHCTBE, UX
YPAaBHEHHMS M B3aMMHOE pacnoyiokeHne. KpuBble M TOBEPXHOCTH 2-TO IMOPSAIKA; UX
KAHOHMYECKHE ypaBHEHMS M mnocTtpoeHue. OrnpeneneHue KOMIUIEKCHOIO YHUCIa.
AnreOpanyeckasi, TPUTOHOMETpUYECKas M  TOKaszaTelbHas (QOpMBI  3amucH
KOMIUJIEKCHBIX 4YHcell. AnreOpandeckue omneparyu, BO3BEIECHUE B LIENYIO CTEIEHb,
U3BJIEYCHUE KOPHSI.

Bekrop-dbynkuusa.  Juddepennunansuas  reomerpus.  ['eomerpuueckue
oOBEeKTa: KpHBBIE, CIOCOOBI  3amaHusd. KpuBM3HA  IUIOCKMX  KpUBBIX,
IPOCTPAaHCTBEHHbIE  KpuBble, penep DPpeHe, KpuUBH3HA U  KpPY4YCHHE
IPOCTPAaHCTBEHHBIX KpUBBIX, (opmyibl Ppene. [loBepxHocTH: crocoObl 3anaHus
IIOBEPXHOCTEH, KOOPAMHATHI HA IIOBEPXHOCTU. MHOIOYJIEHBI C KOMIUIEKCHBIMHU
kodhunreHTaMu (KOMIUIEKCHBIMH KOPHSMH).

MOJAYJIb 4 «KKoMnjieKCHbIE YHCJIQ»

OmnpeneneHre KOMIUIEKCHOTO yucia. AnreOpanyeckas, TPUTOHOMETpUYecKas
U MOKa3areabHas (OpMbI 3aIIMCH KOMIUIEKCHBIX YHucell. AnreOpanuecKkue Oneparum,
BO3BEJICHUE B LIENYIO CTENIEHD, U3BICUEHUE KOPHSI.

JleneHue MHOTOWIEHOB C OCTAaTKOM; Teopema be3y; KpaTHOCTb KOpHS
MHOT'OYJIEHA, pAa3JI0)KCHHUE MHOTOWIEHA HA HENPUBOAUMBIE MHOXKHUTEIHA HaJ
NOJIAIMA KOMIUIEKCHBIX U JI€MCTBUTENBHBIX uuceld; (Gopmyisl Buera; nHanbonbmunii
oOLIuMi 1eTuTeNb MHOTOUYJIEHOB, €r0 HaXOXKIEHUE ¢ MOMOIBI0 anroputMa EBkiauaa.
KoMiiekcHsle uwncna, JEHCTBHA C KOMIUIEKCHBIMM 4MciIaMH. KomiuiekcHas
IUIOCKOCTbh; MOJYJIA M apPTYMEHT KOMIUIEKCHOTO YHMCJIA, UX CBOMCTBA.

MOZIYJIb S «IIpenes u HenpepbIBHOCTH (PYHKIUHM OJHOM IEepeMEeHHOI»

[Tonsitue MHOecTBa. Omnepanuu Haa MHokecTBaMu. [lonsitue ¢yHkunu
omHoi mepemeHHoi. Ilpemen ¢dyHkiuu. OCHOBHBIE TEOpPEMBI O Mpejesax.
3ameuaTenbHble mnpeaensl. HenpepbslBHOCTh (QyHkumu. CBONHCTBa HENpPEpbIBHBIX
byHKIUH.

MOAYJIb 6 «/duddepennuanbHoe wucuuciaeHne QYHKIUA OIXHOM
nepeMeHHOo)

[IpowsBogHas (QYyHKIMK, €€ TEOMETPUUECKH © (U3NYECKUN CMBICIHI.
[Ipaktuka nuddepenuupoBanus. [Ipumenenue nuddepeniyana B mpuOIUKEHHBIX
BbluncieHuax. OOmas cxemMa HcCCleqoBaHUsA (PYHKUMU OJHOM NEepeMEHHOM.
Huddepenuupyemocts PyHKIMU, €€ CBSI3b C HeNpepbBHOCTHIO. Juddepeniuman
¢ynkuu, ero cpoiicra. IlpaBuno Jlonuransa. Bo3pactanue u yObiBaHue (yHKIUU



Ha WHTEpBasie. DKCTpEeMyM, HaHOOJIbIlIee U HAaUMEHbIlIee 3HaUeHHE (YHKIIUU OJHOU
EPEMEHHON Ha MHTEpBaje. BhIMYKIOCTh, TOUKH Nepernda KpUBOl. ACUMIITOTHI.

OcHoBHBIE TeopeMbl 0 quddepeHunpyembix QPyHKIUsAX. OCHOBHBIE TEOPEMBI
mupdepenunansHoro  ucumcienus (dPepma, Pomns, Jlarpamxka) uw ux
reomMeTpuyeckas wunoctpauus. KacarenpHas IIIOCKOCTh, mHepBas KBaApaTHYHAS
dbopMa TOBEpPXHOCTH, KpPUBHM3HA KPHUBBIX Ha TOBEpXHOCTH. KpuBH3HA mIIOCKHX
KPUBBIX. DBOJIFOTA U SBOJIbBEHTA.

MOAYJb 7 «AunddepenunanbHoe ucHUCIeHHEe (PYHKUUI HECKOJIbKHX
nepeMeHHbIX»

@DYHKIMM HECKOJBKUX IEPEMEHHBIX, OCHOBHbIE IOHATHA. Ilpenen wu
HENPEPBHIBHOCTh (PYHKIIMM HECKOJIbKUX MEPEeMEHHbIX. YacTHbIE MPOM3BOAHBIC; MX
reomerpuyeckuii  cmbica.  JuddepermupyeMocts  GYHKIMH ~ HECKOJIBKUX
nepeMeHHbIX. [lomupli AuddepeHnran U ero reoMeTpuYecKuii cMbIci. YacTHbIe
OPOU3BOAHBIE BBICIIUX NOPsSAKoB. CrnoxHble (YHKUMM U HesiBHAsS (QyHKUUA
HECKOJIBKMX IlepeMeHHbIX. KacaTenpHas IIIOCKOCTh M HOpPMallb K IOBEPXHOCTH
(ompeneneHue, ypaBHEHHs ). DKCTpEMYM (PYHKUUHU ABYX MEPEMEHHBIX.

[Ipumenenue noaHoro auddepeHnuana st NPUOIMKEHHBIX BHIYUCICHHM.

Haxoxnenue aOCOMIOTHOM W OTHOCUTEIBHON MOTPENTHOCTH BBIYMCICHUI.
CkansipHoe UBEKTOpHOE MOoJIsA. JInHUM ypoBHS nojs. [Ipon3BoagHas Mo HAPABIECHUIO
U TpagueHT (QYHKIMU HECKOJIbKUX TIEPEeMEHHBIX (OIpeAesieHus, BBIYHCICHUE,
CBOMCTBA).

MOAYJIb 8 «MHTerpajibHOe HCUMCIeHrne (PYHKIUI 0THOH NepeMeHHOo»

[lepBooOpasnas. Heompenenennbiii uHTErpan. MeToabl WHTErPUPOBAHUS,
UCTOJb30BaHUE  TaOMUI  HHTerpajioB. [lpuemMbl HMHTErpUpOBaHUS: 3aMeEHa
NEPEMEHHOM, HWHTETPUPOBaHUE 110 4YacTAM. VHTerpupoBaHue panMOHAIbHBIX
¢ynkuii. MHTErpupoBaHME HEKOTOPHIX MPOCTEHIINX  HUPPALUOHAIBHBIX U
TpaHCUEHACHTHbIX (yHKUMH. OmnpeneneHHbId HHTErpajd. 3ajada O IJIOAAH
KPUBOJIMHEMHOM Tpanenuu, TpUBOAAIIAs K HOHATHIO ONPENEIEHHOIO MHTETpaja 1o
orpe3ky. OmpeneneHHbli HMHTErpan Mo OTpe3ke (OompeaesneHue, OCHOBHBIC
CBOMCTBa, BbluMcieHue, ¢opmyna Herotona — JleitOnuna). WuTerpansl ¢
OECKOHEYHBIMHU TMPEAEIaMH U OT Pa3pbIBHBIX (PYHKIUH.

CnenuanbHble METOJbl MHTETPUPOBAHUSA, MOJICTAHOBKH Jiiepa. VHTerpamnsl
HE WHTETpUpPYEMble B aAHAJUTUYECKUX BhIpaxeHUsx. I[IpubiamkeHHOE METObI
BBIYMCJIEHUS MHTETPAJIOB: METOABI MPSMOYIOJBHUKOB, Tpaneuuii, CHMICOHa.
Teopema o0 cpegHeM. MexaHMYeCKME U TEOMETPUYECKHE  IIPUIOKECHMS
OIIPENEIICHHOT0 UHTErpalia

MOAYJIb 9 «KpaTHble 1 KPUBOJIUHEHbIE HHTETPAJIbD»)

3agaya 0 Macce reoMeTpuuecKoi (pUrypsl, IpUBOIAIIAS K MOHATHIO JBOMHOIO
U TpoiHoro uHTerpanoB. Lumunapudeckas u cdepudeckas CUCTEMbl KOOpIHMHAT.
Pu3nuecKkue 3aaa4u, MPUBOIAIINAE K IIOHATUIO KPUBOJIMHENHOTO U MOBEPXHOCTHOTO
uHTerpana. OCHOBHbIE CBOMCTBA, IPaBUIa BBIYMCICHUS

Oneparopsl mepexona. Teopema I'puna. @Dopmynsr OcCTporpajackoro —
l'aycca. [loreHManbpHbIE U COJIEHOMIATIBHBIE TIOJIA. Y pABHEHUE HEPA3PBIBHOCTH.

MOAYJIb 10 «<O0bikHOBeHHBbIE 1M PepeHINATbHbIC YPABHEHUN

3amayu, npuBoAsmMe K AuddepeHIuaIbHbIM ypaBHeHUsIM. OmnpeneneHue



g epeHnnaIbHOro YpaBHEHHS, €ro MopsAaKa U pemenus. 3agadya Komm u Teopema
Komm nns ypaBHennii 1-ro nopsaka.

OcHoBHBbI€ TUIIBI TUPPEpPEeHINANTbHBIX YPAaBHEHU 1-r0 mopsaka.

Huddepenunanbuple ypaBHEHHs] BbICIIMX MOpsSAKOB. [uddepenunanbubie
ypaBHeHHUsI BTOporo mnopsjaka. OOmee u yactHoe peweHus. uddepeHuuanbHbie
YPaBHEHHUS BTOPOTO INOPSAJKA, JOIYCKAIOUIME IIOHMKEHUE mopsaka. JIMHeiHble
auddepeHnnaIbHble YpPaBHEHUS N-ro MOpsAjKka. TeopeMbl O CTPYKType OOIIero
pEeLIeHUs JIMHEHHOTIO OJHOPOJHOIO M JIMHEMHOrO0 HEOJAHOPOIHOI'O YPaBHEHHH N-ro
HopsiJKa ¢ NOCTOSSHHBIMU KO3 dunnentamu. OyHaameHTanbHas CUCTEMa peIIeHUN
JMHEHHOTO OTHOPOAHOTO MU(PEPEHITNATBHOTO YPaBHEHUS.

HuddepeninanbHbie ypaBHEHUS, KaK MOJIETh PeaTbHbIX MPOIIECCOB.

Meronbl  pemeHus ~ JMHEHMHBIX ~ OJHOPOAHBIX M HEOJHOPOAHBIX
nudepeHInaIbHbIX ypaBHEHUH C MTOCTOSHHBIMU Kod(dduumentamu. CucTteMsbl
TUHEWHBIX AuQdepeHnnanbbix ypaBHeHuil. Pemenne cuctem OY B MaTpuuHOif
dbopme.

MOAYJIb 11 «Yuc/ioBbie M PYHKIMOHAILHbIC PAABL

[Tonatne umcinoBoro psipa. OCHOBHBIE ONpPEACIICHUS W TepMUHBL. [loHATHE
CXOJUMOCTH YUCIOBBIX pAoB. Kputepuii, HeoOX0AUMbIE€ U TOCTATOYHBIE MPU3HAKU
CXOIUMOCTH [UISl 3HAKOIIOJIOKHUTENBHBIX psAN0B. CBONCTBAa 3HAKOIOJIOKUTEIBHBIX
psaaoB. 3HakonepeMeHHble psabl. Teopema JleiiOHuia, ee reoMmerpuyeckas
UHTEPIPETALHS.

[Tpuznak lamamOepa, pauKaibHbIA U MHTETPAIbHBIN MTpu3Haku Koy, rnepBblil u
BTOPOM  IPU3HAKW CpPaBHEHUS JUIA  YCTAHOBJICHUSI  CXOIMMOCTH  YHCJIOBBIX
3HAKOIOJIOKUTEIbHBIX PsI0B. AOCOIIOTHAS U YCIIOBHAS! CXOJMMOCTh 3HAKOTIEPEMEHHBIX
PAOB.

[lonsiTne (YHKIMOHANBHBIX M CTENEHHBIX pAAoB. OOIACTh CXOIUMOCTH,
teopema AOensi. Paner Teitnmopa u Makiiopena. HeobxonuMoe U J0CTaTOYHOE
yCJIOBHUE Pa3NoXuUMOCTU (GyHKIUU B psia Teiniopa. PaznoxeHnue B CTENEHHbBIE PsiJIbI
aneMeHTapHbIX (QyHKuud. CBoiicTBa cTeNeHHBIX psaAoB. Paauyc u  uHTEpBan
CXOIMMOCTH CTENEHHBbIX pAAoB. CTaHmapTHBIE pa3loKeHUs B psaa MakiaopeHa
HEKOTOPBIX 3JIEMEHTAPHBIX PYHKIUH.

[TpunoxeHuss T€OpUM PSIOB JUIsl NPUOIMXKEHHBIX BBIUMCICHUA M PEIIEHUN
mupdepeHInanbHblX  ypaBHeHuM. IlpuOnmkeHHble  BBIYMCICHUS  3HAYCHUM
AJIEMEHTApHbIX (YHKUMN, HMHTErpajoB, HE HHTETPUPYEMBIX B AHAIUTUYECKUX
BBIPAKECHHUSIX.

[IpumeHeHne TeOpuH PsAOB AJIs YHUCICHHOrO peueHus nuddepeHanibHbIX
YpaBHEHUH B YaCTHBIX IPOU3BOJAHBIX. BbIUKCIeHHE HHTETPATbHON (PYHKIMH
Jlarutaca. Tpuronomerpuueckue psiasl. Psaaer Oypee.

MOIOYJIb 12 «Teopusi BeposiTHOCTEW»

BepositHOCTB. [IpocTpaHCTBO HCX0/10B; onepaluy HajJ COOBITUSAMU; anredpa u
cUrMa-anredpa >JIEMEHTApHBIX COOBITUH; HM3MEPHUMOE MPOCTPAHCTBO; CBOWMCTBA
BEPOSATHOCTU. BeposATHOCTHOE MPOCTPAHCTBO KaK MaTEMAaTHYeCKas MOJEIb
CIIy4allHOTO  OJKCIIEPUMEHTA;  JUCKPETHOE  BEPOSATHOCTHOE  NPOCTPAHCTBO;
KJIACCUYECKOE ONpe/IeTIeHIUE BEPOSITHOCTH; (PYHKIUS pacipeiesICHUsI BEpOSTHOCTHOM
MEpBI, €€ CBOWICTBA; HENPEPBIBHBIE M JUCKPETHBIE PACIPEICIICHUS; NPUMEPHI



BEPOSITHOCTHBIX MpocTpaHcTB. Cily4ailHble BEIWYMHBI W BEKTOpBI: (PYHKUUU
pactpeneneHus CIIy9aifHbIXBEIMYUH U BEKTOPOB; QYHKIIUHA OT CITyYalHBIX BEITUYHH:
JUCKPETHbIE M HENpEPBIBHBIE pacIpe/iesieHus. YCJIOBHAs BEPOSITHOCTH;, (opMmyria
NOJIHOM BEPOATHOCTH; HE3aBHUCUMOCTb COOBITUIN; cxema bepHysuM; npenenbHbie
TeopeMbl I cxeMbl bepnyiuin. JIokanbHas U MHTErpaiibHas Teopemsl Jlaraca

Kitaccuueckoe, r€OMETPUYECKOE, aKCMOMaTUYECKOE OnpeIeNICHUE
BepOsATHOCTU. (OCHOBHBIE TEOPEMBI TEOpUU BeposTHOCTEH. Dopmyna MOIHOU
BeposiTHOcTU. (popmyina baiieca. IloBTopHble He3zaBHcHMbIE HcnbITaHus. Dopmyia
bepuymnu. JIMCKpeTHblE W HENPEpPBIBHBIE CIy4YailHblE BEJIWYUHBI. 3aKOHBI
pacnpeneneHus TUCKPETHBIX U HEMPEPHIBHBIX CIIyYalHBIX BETUYNH (OMHOMHUATBHOE,
Ilyaccona, = paBHOMEpHOE, TIOKA3aTE€JIbHOE, HOPMAJIBHOE  PACIPEICICHUS).
Crnydaiinbie GyHKIINH.

MOJAVYJIb 13 «91eMeHTbI MaTEMATHYECKOI CTATHCTHKI

MareMaTtru4eckoe OXUIAAHHUE CIYyYaMHOW BEJIWYWHBIL, JUCIIEPCHS; TEOPEMBI O
MAaTeMaTU4eCKOM OXUJIAHWUM M JUCHEPCUHM; BBIUKMCIECHUE MAaTeMaTUYECKOTO
OKMIAHUSA W JUCHEPCUU JUISI  HEKOTOPBIX  PACHPENEIICHUM, KOBapHalus,
KO3 (DUIIMEHT KOppesaluHd;,; HepaBeHCTBO YeOblleBa; 3aKOH OOJIBIIUX YHUCEN.
[IpenenbHble TEOPEMBI: XapakTepucTHUecKass (YHKIUS, MHOTOMEPHOE HOpPMaJIbHOE
pacnpenenieHre; BUAbl CXOJIUMOCTH: 10 BEPOSITHOCTU MpsiMasi U oOpaTHasi TEOPEMBbI
JUTSL XapaKTepUCTUUYECKUX (YHKUMU: LIEHTpaldbHas IpeaeibHas Teopema; Gpopmyia
oOpamieHust Juisl XapakTepucTuueckux ¢GyHKuMiA; HepaBeHCTBO Komamoroposa.
CrarucTrueckre MOJEIH U OCHOBHBIE 33Ja4d CTaTUCTUYECKOTO aHayin3a. MeTozasl
CTaTUCTUYECKOMN IIPOBEPKU TUIIOTES.

['eHepasibHass COBOKYMHOCTh W BblOOpKa. [lomuron uacror, ructorpamma.
OMmnupuueckas QyHkuus pacnpeneneHus. HaxoxxIeHue HEM3BECTHBIX MapaMETPOB
pacnpeneneHuss 1Mo BbIOOpke. TodyeuHble W HMHTEPBAIBHBIE OLIEHKH I[apaMeTpOB
pacnpeaeneHus. MeTo HaMMEHbBIINX KBaJpaTtoB. MeTtona BelpaBHUBaHus. Kpurepuii
[Tupcona st CTaTUCTUYECKON MPOBEPKHU TUTIOTES.

5.3. JlabopaTopHbIe padoThI
Y4eOHBIM TTAHOM HE TIPETyCMOTPCHEI.

5.4. [IpakTHyecKkre 3aHATHS

OYHASA ®OPMA OBYYEHNMA
Tabnuna 3a. TemaTuka NpakTUYECKUX 3aHATHI, CEMUHAPOB U UX TPYAOEMKOCTh
Ne | IlopsiakoBbIii HOMEpP MOTYJIS. IIpumepHas TemaTuka 3auaTui u gopma | Tpya-Tb
nn. | Ilean npakTuyeckux pador HX NPOBeieHUs B yacax
1. Moayas 1 Marpuipl, 1eHCTBHS HAJL HUMH,
Heanb: popmupoBanue OIIPEICTTUTENHN, PAHT MAaTPHUIIBI, THHEHHBIC
anredpanyecKkoro moaxosa K MIPOCTPAHCTBA, INHEWHAs 3aBUCUIMOCTD U
PELICHUIO 3a/1a4 ¥ N3y4CHHE HE3aBHCUMOCTb, CHCTEMBI JTMHEHHBIX 2
MCTOAOB PCIICHUA 3aaa4 OJHOPOJAHBIX U HCOAHOPOAHBIX YPABHCHHWMH.
JMHEIHOM anreOphl JIvHeiHbIe BEKTOPHBIE IIPOCTPAHCTBA,
BBIPQ)KEHUE BEKTOPOB B pa3HBIX Oa3zucax,
JIMHEIHBIC ONIEPaTOPBI.
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IIpumepHas TeMaTHKa 3aHATHH 1 Ppopma

Tpya-Tb

Ne | IlopsiakoBbIi HOMepP MOIYJIsl.
nn. | Iean npakTnyeckux pador UX NIPOBeeHHs B yacax
2. Moayas 2 [TonsTue BekTOpa, IMHEHHBIE ONIEpalluy HAJl
Heas: popmupoBanue BEKTOpaMH, IPUI0KEHUSIBEKTOPHON aareOpsl
anreOpandecKkoro noaxonaa K JUIS HAXOKICHUS 6
PELICHUIO 33/1a4 ¥ U3yUEHUe MEXaHUUYECKUX U TEOMETPUUECKUX BETUYMH.
METOJIOB PELICHUS 3a1a4
BEKTOPHOM anredpsl
3. Moayas 3 [Ipsmast Ha MIIOCKOCTH, TJIOCKOCTH B
Heas: popmupoBanue IIPOCTPAHCTBE
AHAJIMTUYECKOTO MOAXO0/a K [Ipsimast B mpoCTpaHCTBE, KPUBBIE BTOPOTO
PELLICHHIO TEOMETPHHECKHX 3a/1a4 1 nopsiiKa 12
M3YYEHUE METOJOB aHATTMTUIECKOU | [[0BEpXHOCTH BTOPOrO MOPSAKA MOCTPOCHUE
TCOMETPHUH, H3y4CHHE ONIEPALIH C 1 KAHOHUYECKHUEC YPaBHCHHUSI.
anreOpanyeCKUMH MHOKECTBAMH,
KOMIUIEKCHBIMU YMCIIaMU
4. Moayas 4 KommiekcHsbie uncia, CBOMCTBA U ONEepaluu
Heub: n3yyeHue onepanuii ¢
anreOpandecKMMU MHOXKECTBaMH, 8
KOMIUIEKCHBIMU
4HCIaMU
5. Monyasb 5 [lonsatue MHOxecTBa. Omnepauuu  Haj
Hean: dopMupoBaHue yMeHHI MHOKE€CTBAMH.
HAXO0XICHHUA npenenoB | Ilpenen ¢ynxunu. CBoiicTBa HENPEpHIBHBIX 11
(Gynkumi, uccnenoBaHue Ha | (GyHKIMHA. MeTOAbI HaXOXKIACHHS MPEIEIOB
HENPEPBIBHOCTH (yHKUM. 3amMeuaTeabHbIe IPEIEIIb]
6. Mopnyas 6 [TonsatHe (QyYHKUMM OJHOW NEpEeMEHHO.
Henab: popmupoBanue HaBbIKOB | CBolicTBa HENpPEpBIBHBIX byHKIUH.
pelieHns 3a1a4 OcHoBHbIE (DYHKIIUM OJTHON NMEPEMEHHOH, UX
MaTeMaTH4ECKOIro aHaiu3a, CBOWCTBA, rpadUuecKoe MPeICTABICHHE.
MIOJTy4Y€HHUE NPAKTUKH [IpousBonHas GyHKINH, €€ TEOMETPUUECKHIA
g depeHIIMPOBAHYS, PEIICHNE u pusmdeckuii cMbIcibl. [IpakTuka 10
3a/1a4 MccleoBanua QYHKIMH | nuddepeHnupoBanms. IIpumenenne
MeTomamu auddepeHnnanbHOro muddepeHIrana B MpUOIIHKEHHBIX
UCYMCIICHUS. BBIYHCIICHUSIX.
DKCTpeMyMbl (DYHKIIMI OTHOM MEPEeMEHHOM,
n3rud, acuMnToTel. O0mas cxeMa
uccaeaoBaHus GyHKIIUHA OJHONU IEPEMEHHOM.
7. Monyas 7 IlonsTne byHKINN HECKOJIbKUX
Henab: nonyyeHue npakTUKU NIEpEMEHHBIX, UX CBOWCTBA, Tpaduyueckoe
muddepeHIpoBaHus (YHKIIHIA TIpe/iCTaBICHHE.
HECKOJIBKUX HepeMEHHBIX, | [TpakTuka muddepeHInpoBaHus,
UCCIIEIOBaHKE (byHKIMIH HAXO0X/ICHHUE YaCTHBIX MPOU3BOIHBIX
HECKOJIbKUX MEPEMCHHBIX | TEPBOro U BBICIIUX NOPsAAKOB. [IpumeHeHue 12
MeTofaMu T HEPEeHIaNbHOrO | moaHoro aupgepenipana B IprOIHKEHHBIX
HCYHCIICHUS. BBIYHCIICHUSIX.

DKcTpeMyMbl QYHKIUH HECKOJIBKUX
MEpEMEHHBIX. Penenue 3kcTpeMaIbHbIX

3a/1a4 B IPEIMETHOM 00JIaCTH.
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Ne | IlopsiakoBbIi HOMepP MOIYJIsl. IIpumepHas remaTuka 3anaTuii u popma | Tpya-Tb

nn. | Iean npakTnyeckux pador UX NIPOBeeHHs B yacax
8. Moayas 8 Heonpenenennsiii WHTETpall. MeTtonanl
Llesb: MoTy4YeHUE MPAKTUKN | UHTETPUPOBAHUSA, HCIOJIb30BaHUE TaOIUI]
BBIYHCIICHUS HEOIIPEIEIICHHBIX U | HHTErPaJIoB. OcHoBHbIE IIPUEMBI

OIpEEIIEHHBIX UHTErPaJIOB. MHTETPUPOBAHUS.

HNHTerpupoBanne parmoHaATbHBIX (YHKIIHA. 14
HHTterpupoBanyre HEKOTOPBIX MPOCTEUILINX
MPPALMOHAIBHBIX U TPAHCLICHJCHTHBIX
(bYHKIMHA.
Brluucnenue onpeneneHHbIX MHTErPAIoB.
3asia4yi reOMETPUM U MEXAHUKH.

9. Moayas 9 JIBoiiHbIe uHTEerpansl. IlomspHas cucrema
Ilenb: ocBOCHNE METOIOB KoopauHat. HaxoxxaeHne o61acT U rpaHuiy
WHTETPUPOBAHUS PYHKIUI MHTETPUPOBaHUS. 3aMEHA MEPEMEHHBIX.
HECKOJIBKUX [IEPEMEHHBIX U [IpuknanHble 3a1a4H.

MOJIyYEHUE TTPAKTUKA PEIICHUS Tpoitabeie uaTErpansl. Lunnaapudeckue u 9
MIPUKJIAIHBIX 3a7a4 chepuueckue KoopanHaTel. HaxoxaeHue
o0beMa U TpaHML] UHTETPUPOBAHUSI.
[TpakTHyeckue NpUI0KEHUS
10. Mopayas 10 OcHOBHBIE ~ TUIIBI  JU(QepeHIHaTbHbIX
Ieab:  ocBoeHHME  METOIOB ypaBHEHUH |-ro nmopsaka u METOAbI UX
peleHus OOBIKHOBEHHBIX | pemieHus.  [Ipocreifme maremMaTHuecKue
nuddepeHIMaTbHBIX YpaBHEHUI MOJEIIH
1 DJIEMCHTOB MaTeMaTU4CCKOTO | JluddepeHnuaibaple  ypaBHEHUS BTOPOTO
MOJCINPOBAHUA nopsigka u BBICIIIUX MOPSAOKOB,
JOIy CKAIOIUE MOHMKCHHE TOPSIKA.
JIuneiinble nud hepeHmanbHbIe YpaBHEHUS
N-TO TOPSIAKA C HOCTOSHHBIMU 14
K03 pHUIIIEeHTaAMH. dyHaaMeHTalIbHas
CUCTEMA PELICHUI JIMHEHHOTO OJHOPOIHOTO
Qg QepeHInaTbHOTO YpaBHEHHS.
Heonnoponnsie JIMHENHBIE
Qg depeHraIbHbIe YpaBHEHUS C
HNOCTOSIHHBIMU K03 dunmentamu. Perienue
CHCTEM JIMHEHHBIX AuddepeHnnanbHbIX
YpPaBHEHUN.
11. Moayas 11 Hccnenosanne CXOJIUMOCTH YHCJIOBBIX
Henab: ¢dbopmupoBaHue PAIOB: 3HAKOIIOCTOSIHHBIX U
MPaKTUYECKHUX HaBBbIKOB 3HAKOTIEPEMEHHBIX.

IIPUMEHEHHUS TEOpUU pAloB B | Haxoxnaenue obnactu CXOOUMOCTH
VHXECHEPHOU MPAKTHUKE IS CTENEHHBIX psAAoB. Pasnoxenue QyHKIuil B
MOJTy4eHUs] TPUOIMKEHHBIX psn Teinopa u Maknopena. 12

(OIICHOYHBIX) PELICHUM [IpuOIMKEHHBIE BHIYHUCIEHHS C
HCIIOJIb30BAaHUEM PA3JIOKECHUH B PAL.
CreneHHble psibl U1 pELICHUS
muddepeHnraIbHbIX ypaBHeHuH. [lonsaTre n
IpUMEHEHHUs psiioB Dypoe.
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Ne | IlopsiakoBbIi HOMepP MOIYJIsl. IIpumepHas remaTuka 3anaTuii u popma | Tpya-Tb
nn. | Ilequn npakTuyeckux pador UX NPOBeIeHNsI B yacax
12. Moayas 12 Knaccuueckoe, reOMETPUYECKOE,
Ienb:  wn3ydeHHMe  METOJOB | aKCHOMAaTHUYECKOE olpezeeHUue
TEOPUH BEPOSITHOCTEH, | BEPOATHOCTU. OCHOBHBIE TEOPEMBI TEOPUHU
[IOJIyYE€HHUE IIPAKTHUYECKUX | BEPOSITHOCTEH. dopmyna IIOJIHOM
HaBBIKOB BEPOSATHOCTHBIX | BeposiTHOCcTU. Dopmyina baiieca. [ToBropHbIE
BBIYHCIICHU HEe3aBUCHUMBbIE UcibITaHusl. @opmya
bepnynnu. JlokanbHas U MHTErpaibHas
teopeMsbl Jlamaca 8
JIMCKpeTHBIE U HETIPEPHIBHBIC CITyYalHbIE
BEJIMYUHBI. 3aKOHBI pACTIPECICHUS
JUCKPETHBIX U HETIPEPBIBHBIX CITy4YalHbIX
BennuuH (OuHoMuanbHOe, [lyaccoHa,
PaBHOMEpHOE, MOKAa3aTeIbHOE, HOPMAIbHOE
pacrpeeneHus). Nx YHUCJIOBbIE
xapaktepucTuku. Ciydaiinple QyHKINU.

13. Moayas 13 I'enepanbHas COBOKYNHOCTb U BBIOOpKA.
Heasn: dopmupoBanue | [Tonuron 4acTorT, TUCTOTpamMMa.
MPAKTUKHU CTaTHUCTUYECKOM | OMnupuueckas (yHKUUS pacrpeaeaeHus.
o0paboTkn u wuHTepnperanuu | HaxoxkaeHne  HEM3BECTHBIX  MapaMeTPOB

Pe3yJbTaTOB SKCIIEPUMEHTA pacnpenenenus no BblOOpke. TodeuHble u
WHTEpBaJIbHBIC OLICHKHU rnapameTpoB
pacripenenenus.  MeTtoael  HaMMEHBLIMX 1

KBaJpaTOB U BHIPABHUBAHUS.
[loaroToBka SMNIMPUYECKUX JAHHBIX IS
cTaTUCTUYEeCKO 00paboTku. dopmupoBaHue
M CTaTUCTUYECKAasl MPOBEpPKA  THUIOTE3.
OrneHka ypoBHS IOCTOBEPHOCTH PE3YJIbTaTOB
3KCIEPUMEHTA. Kpurepuit corjacus
pacnpenenenunii [Tupcona

3AOYHAA ®OPMA ObYYEHUMA
Tabauua 30. TemaTuka NpaKTUYECKUX 3aHSATUNA, CEMUHAPOB U UX TPYAOEMKOCTb

Ne | Iopsakosslii HOMep moayJd. |IIpumepHasi TemaTuka 3ansaTuili u gopma ux| Tpya-Tb
nm. | Ieau npakTnyecknx pador NpOBeICHNUS B yacax
1. Moayas 3 [IpssMast ~ Ha IUIOCKOCTH, IUIOCKOCTH B
eab: popmupoBanue [POCTPAHCTBE
AHAJUTHYECKOIO II0JX0/a k [[IpsMasg B mpoCTpaHCTBE, KpHUBBIE BTOPOIO
[PCILICHUIO reoMeTpuyeckux [[MOpsAaKa 2
3a1a4 U U3Y4YECHHE METOI0B HOBerHOCTI/I BTOpPOT'O mopsgaKa MmoCTpOCHUCH
AHAJIUTUYECKON FeOMeTpI/II/I, KAHOHNYCCKHC ypaBHeHI/IH.
3y4EHUE ONEePaLui ¢
anreOpandecKuMU MHOKECTBAMH,
KOMIUIEKCHBIMM YHCIIaMU
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Ne | TlopsiakoBbiit HOMep Moy s. |([IpumepHasi remaTuka 3ansituid u popma ux| Tpya-Tb
nn. | Ileau npakTHYeckux pador NpoBeIeHus! B yacax
2. Moayas 6 [lonsatne  (QyHKOMM OIHOW TEPEMEHHOM.
Lleab: popmupoBanue HaBbIKOB [CBOMCTBA HENPEPBIBHBIX GbyHKUIUH.
peleHys 3a1a4 MaTeMaTuieckoro (OcHOBHbBIE ()YHKIIMH OIHOHN MEpEeMEHHOH, MX
aHaJIN3a, [CBOMCTBA, rpadprueckoe MmpecTaBlIeHuUE.
[OJTyYeHHE TPAKTUKU [Tpou3BonHast PyHKINHU, €€ TEOMETPUIECCKHN U]
i depeHurpoBanus,  perieHue/Gpu3nIecKuin CMBICITBL. ITpakTuka )
3ajad  ucciefoBaHus  QpyHKUMHTUdGepeHIMpOBaHNUS. [Tpumenenune
MeTogamu  auddepeHnnanbHoromudGepeHipana B mpuOImKEHHBIX
ICUHCIICHUSI. BBIUMCIICHUSIX.
OKCTpeMyMbl (YHKLIUH OAHOM IepeMeHHOH,
3o, ACHMIITOTHL. Oo6mias cxeMmal
pccienoBaHus PYHKIIMH OJTHOM MEPEeMEHHOM.
3. Monpyas 7 [TonsiTre QYHKIIMN HECKOJIBKUXTIEPEMEHHBIX,
Ileqb: momydeHWe  NPAKTHUKUUX CBOMCTBA, rpaUuecKoe MpeaCTaBICHHE
middepenmupoBanus  QynkuuilIpakTrka auddepeHIUpOBaHNs, HAX0XKICHHE
HECKOJIBKIX IICPEMEHHBIX, [JACTHBIX IPOU3BOJHBIX IEPBOTO U BBICIIMX|
HCCIIEIOBAHUE GYHKIHA [TOPSIKOB. [Ipumenenue IIOJTHOTO )
HECKOJIBKUX NEepeMEeHHBIX |[muddepeHirana B PUOIIMKEHHBIX
MeTomamMu  Au(QepeHIHaTbHOT OBBIYHCICHUSX.
MCUYHCIICHUS. DKCTpeMyMbI PYHKIUH HECKOJIBKUX
[epeMeHHbIX. Pelenne 3kcTpeManbHbIX
3ajad B IpeIMETHON 00JIacTH.
4. Monayab 8 Heonpenenennsiit HAHTErpal. MerTonbl
Lleab: momyueHWe  NPAKTUKUUHTETPUPOBAHUS,  HCIIOJIB30BaHHE TaOJIHIL
BBIUMCIICHUS] HEOIPEICICHHBIX HHHTETPAJIOB. OcHOBHBIE MIPUEMBI
OIIpEICIICHHBIX HHTETPAJIOB. MHTETPUPOBAHUSL.
HTerpupoBanrue palloHaIbHBIX  (YHKIUH. )
HTErpupoBaHKe HEKOTOPBIX  IPOCTEHINUX|
MppalMOHATEHBIX u TPaHCLICHICHTHBIX|
(yHKITHIA.
BoryricieHue  ONpelelieHHbIX HHTETrpasioB.
3aga4un TEOMETPUN U MEXaHUKH.
5.  Moayas 11 ccrnenoBanue CXOAMMOCTH  YHCIIOBBIX
Llesnb: (dbopMupoBaHue [PSAIOB: 3HAKOTIOCTOSIHHBIX u
[PAKTUYECKIX HABBIKOB [3HAKOIIEPEMEHHBIX.
npuMeHeHus Teopuu psnoB  BHaxoxxnenue obnactu CXOJIUMOCTH
MHKCHEPHOW  TPaKTHKE  JUISICTENIEHHBIX psnoB. Paznoxenue QyHkuuii B
[MOTy4YeHUS npubmkeHHbIX|pA L Telnopa 1 Makiopena. 2

(OLIEHOUYHBIX) peLIeHUN

[TpuGnrKeHHbIE BEIYUCIICHUS C
MCTIOJI30BAHUEM PA3JIOKEHUH B PSI.
CreneHHbIe Psiibl 1S pELICHUS
mudpepeHnmanbHbIX ypaBHeHu. [loHsTHE N

[puMeHeHus psaoB Pypee.
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Ne | TlopsiakoBbiit HOMep Moy s. |([IpumepHasi remaTuka 3ansituid u popma ux| Tpya-Tb
nn. | Ieau npakTnyeckux padéor NnpoBeIeHus! B Yacax
6. |Momyas 12 Knaccuueckoe, r€OMETPUYECKOE,

Llen: U3y4CHHE  METOJOB [AKCHOMAaTHUECKOE OIpeeseHHe

TEOpPUU BEPOATHOCTEH, [BEpOSTHOCTU. (OCHOBHBIE TEOPEMBI TEOPUY|

[10Ty4YeHUE MIPAKTUYECKUX [BEPOATHOCTEM. dopmyna MOJHOMN

HaBBIKOB BEPOATHOCTHLIX [BepossTHOCTH. Popmyna baiieca. IloBTopHBIE

BBIYMCIICHUI He3aBucHUMble ucnibiTanusa. @opmynabeprysim.
JlokanbpHas U MHTETpaIbHasA
reopembl Jlamnaca 2
JluckpeTHble UM HENpPEepbIBHBIE CIIy4yallHbIE
BEJINYMHBI. 3aKoHbI pacrpenenenuysy
TUCKPETHBIX M HENPEPBIBHBIX CIyYalHbIX|
BCITHUNH (bunoMHuanbHOE, IIyaccona,
[PABHOMEpPHOE, I[0Ka3aTeIbHOE, HOPMAJIBHOE
[pacripeiesieHus). Nx YHUCJIOBBIE
xapakTepucTuku. CiydaiiHple (pyHKINU.

7. Moayas 13 ['eHepanbHAass  COBOKYIHOCTH M BBIOOpKA.

[ean: dbopmupoanue |[lonuron 4acTorT, TACTOTpamMMa.

[IPaKTUKHU CTATUCTUYECKON [DMmmupuueckass  (QYHKIHUS paclpenecHusl.

00paboTkn W uHTepnperanuu [HaxoxaeHue HEWU3BECTHBIX  MapaMeTpOB

[PE3yJBTAaTOB 3KCIIEPUMEHTA pacnpenenenus no BblOOpke. TodeuHble u
MHTEpBaJIbHBIC OLICHKH napameTpoB
[pacpenesIeHusl. Meroasl  HaWMEHBIIHUX )

KBa/IpaTOB U BbIPAaBHUBAHUSI.
[lonrotroBka  SMIOUPUYECKUX JAHHBIX IS
CTATUCTUYECKON 00paboTku. dopMHupoBaHUE
1 CcTaTUCTUYecKass TMpoBepKa THIOTE3.
O1neHkKa ypoBHSI JOCTOBEPHOCTH PE3YJIbTaTOB
PKCIIEPUMEHTA. Kpurepuit coryiacus

pacnpenenenuii [Tupcona

pe3yibTaToB,

6. CamocrosiTesibHast padoTa 00y4arOmUXCsl M TEKYIIUI KOHTPOJIb UX

ycneBaeMoCTH

6.1. Ilestu caMocTOATENBLHOM PA0OTHI

dopmupoBaHue CIOCOOHOCTEHN K CaMOCTOSITEIbBHOMY TO3HAHUIO U 00YUYEHHUIO,
HOKMCKY JUTEPATYPhI, 0000LIEHUIO, O(POPMIIEHUIO M IPEACTABICHUIO IMOJYYEHHBIX
MOMCKY HOBBIX W HEOPAMHAPHBIX
pELICHUN, AapryMEHTUPOBAHHOMY OTCTaMBAHUIO CBOMX IMPEIJIOKCHUN, YMEHUU

WX KPHUTHYECKOMY aHaju3y,

IMOATrOTOBKH BBICTYHJ'IeHI/Iﬁ H BCICHUA I[PICKyCCHfI.

6.2. Opranusanus 1 coepkaHue cCaMOCTOATEIbHON padoThI

CamocTosiTenbHas paboTa 3aKII0YaeTCsl B M3YYECHUHU OTAEIbHBIX TEM Kypca 1o
3aJlaHdI0 TIpernojaBaTeNiss IO pPEKOMEHIyeMol UM yueOHOl mjuTeparype,

IMOATOTOBKC K MMPAKTHUYCCKUM 3aHATUAM, TCKYIICMY KOHTPOJIO YCIICBACMOCTH.

1.

7. YueOHO-MeTOANYeCKOe U MH(POPMALIMOHHOE 00ecTevyeHne JUCHUIIINHbI

7.1. OcHOBHAasI JIMTEPATYPA MO AMCIHUIIHHE

[Muckynos, H.C. luddepennnanbHoe 1 HHTETPaIbHOE UCYUCICHUS @ ydeOHOoe

B
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nocoOue i BTY30B : B COCTaBE y4eOHO-METOIUYECKOTO KoMriekca : B 2 T. T. 1/

H.C. IluckyHoB. - ctep. - Mocksa : Murterpan-Ilpecc, 2008. - 416 c. - (YMK-Y). -

Tekct : memocpeactBenusiif. - ISBN 5-89602-012-0 (T. 1) : 369 p. 60 k.-

(ID=76146-287)

2. Iuckynos, H.C. Jluddepenumansnoe ¥ UHTETpaTbHOE HCUUCICHUS : yuyeOHOe

nmocoOue Juist BTY30B : B 2 T. : B cocTaBe yueOHO-MeToanueckoro komruiekca. T. 2 / H.C.

[TuckyHnos. - crep. - Mocksa : Uurterpan-Ilpecc, 2008. - 544 c. - (YMK-VY). - Tekcr :

HernocpencTBeHHbIN. - [SBN 5-89602-013-9 (Y. 2) : 269 p. 10 k. - (ID=76148-288)

3. Munopckuii, B.I1. COopHuK 3a/1a4 110 BBICILIEH MaTeMaTHKeE : yueOHoe rmocodune

JUIA BTY30B : B cOCTaBe yueOHO-MeToanyeckoro kommiekca / B.I1. Munopckuid. - 14-

€ u3l. ; ucnp. - Mocksa : dusnko-mMaremarudeckas aureparypa, 2003. - 336 c. -

(YMK-Y). - Tekct : nHenocpeactBeHHnii. - ISBN 5-94052-045-6 : 84 p. 12 k. -

(ID=15235-845)

4.  Benruens, E.C. Teopust BepoATHOCTEN U €€ MHXEHEPHBIE MPUIIOXKEHUS : yueo.

nocobue s Bry3oB / E.C. Bentnens, JI.LA. OBuapos. - 2-¢ u3a. ; crep. - Mocksa :

Breicmas mkxosma, 2000. - 480 c. - (Beicuras matematuka st BTy30B). - ISBN 5-06-

003830-0 : 51 p. - (ID=6830-33)

7.2. lonoJHUTEILHAS JIUTEpaTypa
1. COoopHUK MHANBUIAYATBHBIX 33JJaHUH T10 BBICIICH MaTeMaTuKe : yuel. mocodue
U1t BY30B : B 3 u. U. 1/ A.Il. PsaOymko [u np.]; mox obm. pen. A.Il. PaOymxko.
- Munck : Akagemuueckas kaura, 2005. - 270 c. - bubnuorp. : c. 267 - 268. -
Tekct : HenocpeacTBeHHbIU. - [SBN 5-339-00483-X : 253 p. - (ID=61171-23)
2. COOpHMK MHIWBUIYaTbHBIX 3aJaHHUI MO BBICIIEH MaTeMaTHKe : yueb. mocooue
st By30B @ B 3 u. U. 3 / A.Il. PsaGymiko [u ap.]; moa pea. A.Il. PsaOymixo. -
Munck : Axanemuueckas kaura, 2006. - 287 c. - bubauorp. : c. 280 - 285. -
Tekct : HemocpeacTBeHHbIN. - [SBN 5-339-00483-X : 265 p.- (ID=61173-24)

. COOpHUK MHIUBUyaIbHBIX 33JJaHUM TI0 BBICHIEH MaTeMaTHKe : y4e0. mocodue
st By30B : B 3 u. Y. 2 / A.Il. PaGymiko [u ap.]; mox pea. A.Il. PsaGymixo. -
Munck : Axagemuueckas kaura, 2006. - 352 c. - buGauorp. : c. 349 - 350. -
Tekct : HenmocpeacTBeHHBIN. - ISBN 5-339-0483-X : 275 p.- (ID=61172-24)

4. I'mypman, B.E. Teopust BeposITHOCTEN U MaTeMaTU4YECKasi CTATUCTHUKA :
y4eOHUK JIJIsl By30B : B COCTaBe yueOHO-MeToqudeckoro komiiekca / B.E.
I'mypmMmas. - 12-e u3a. - Mocksa : FOpaiit, 2024. - (YMK-VY). -
O6pa3zoBarenpHas miatdopma KOpaitT. - TekcT : 3IeKTpOHHEBIN. - Pexxum
nocTyna: mo noanucke. - Jlata oopamenus: 07.07.2022. - ISBN 978-5-534-
00211-9. - URL: https://urait.ru/bcode/535417 . - URL: 116865. - (ID=109192-
0)

5. I'mypman, B.E. PykoBOACTBO K pelICHUIO 3a7a4 110 TEOPUU BEPOATHOCTEUN U
MaTeMaTU4YeCKON CTaTUCTHUKE : ydeOHOE mocoOue Jisl BY30B : B COCTaBe
yueOHO-MeToauyeckoro komiiekca / B.E. 'mypman. - 11-e uzg., nomn. u
nepepad. - Mockga : FOpaiit, 2024. - (Beiciiee o6pazoBanue) (YMK-Y). -
O6pazoBarenpHas maatdopma KOpaitT. - TekcT : aneKTpoHHBIN. - Pexxum
nocTymna: o noanucke. - Jlata odpamenus: 07.07.2022. - ISBN 978-5-534-
08389-7. - URL: https://urait.ru/bcode/535416 . - (ID=97236-0)

6. Hanko, [1.E. Beicias MaremaTrka B ynpaKHEHUX U 3a1a4dax : B2 4. Y. 1/

(%)
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IL.LE. Janko, A.T". ITonos, T.S. KoxeBHukoBa. - 6-¢ u3a. - Mocksa : OHUKC :
Mup u O6pazosanue, 2006. - 304 c. - Tekcr : HenocpeacTBeHHbIN. - ISBN 5-
488-00293-6 (Onukc) : 75 p. - (ID=60200-14)

. Hanko, ILE. Beiciias MareMaruka B ynpakKHEHHsIX W 3ajayax : B 2 4. Y. 2/
ILE. dauko, A.I'. Ilonos, T.5. KoxeBHukoBa. - 6-¢ u3a. - Mocksa : OHHKC :
Mup u O6pazopanue, 2006. - 416 c. : wi. - bubnuorp. : c. 416. - Teker :
HerocpeAcTBeHHbI. - ISBN 5-488-00293-6 (Onmkc) : 19 p. 86 k.-
(ID=60975-25)

7.3. MeToauvyeckue MaTepuaJibl

. Bompocwl k sk3ameny mo auciuiuimae "Martematuka' @ B cocTaBe y4eOHO-
MeToaudeckoro komiuiekca / TBepckoit roc. TexH. yH-T, Kad. UIIM ; pa3pad.
M.A. CmupHosa. - Teps : TBI'TY, 2017. - (YMK-IAM). - Cepsep. - Tekcr :
JJEKTPOHHBIN. -

URL.: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/123362 -
(ID=123362-0)

. 3ajaHue Mo BBICIIEH MaTeMaTHKE : METOJI. YKa3aHUs ISl CTYJEHTOB MEPBOTO
Kypca 3aouHodl ¢opmbl oOyuenus. Y. 2 / coct.: I'.B. PomanoBa, H.A.
Crykanosa, W.JI. Kucnosa ; TBepckoii roc. TexH. yH-T, Kad. UTIM. - TBeps :
TeI'TY, 2016. - CepBep. - Tekct : snektponHbid. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/112490 . - (ID=112490-1)

. 3aJjaHue MO BbICHIEH MAaTEMAaTHKE : METOJl. YKa3aHHs ISl CTYIAEHTOB MEPBOTO
Kypca 3aouHoit ¢opmbl oOyuenms. Y. 1 / coct.: I'.B. PomanoBa, H.A.
Crykanona, 1.JI. Kucnoga ; Tsepckoii roc. Texs. yH-T, Kad. UTIM. - Tseps :
TeI'TY, 2016. - Cepep. - Tekcr : nsnekrponueii. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/112489 . - (ID=112489-1)

. 3ajaHusi MO KypcCy BBICIIEH MATEeMaTUKH JISI CaMOCTOSITEIbHOM pabOThI
cTyaeHToB / cocT. D.A. Anucumos ; Tsepckoit monurexs. un-T, Kad. UIIM. -
TBeps : Teelll, 1994. - 55 c. - Tekct : HenocpeACTBEHHBIMH. - 43 k. - (ID=459-
8)

. NnrepaktuBHas cucrema komnbioTepHoil marematuku MATLAB : yueO.-
METOJI. TocoOue : B cocTaBe yueOHO-MeToau4eckoro komiuiekca / Tepckoit
roc. TexH. yH-T, Kad. UIIM ; coct. I'.Il. IlImaros. - Teeps : TBI'TY, 2009. -
(YMK-Y). - luckera. - CD. - Cepsep. - Tekcr : anekrponnsiid. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/80179 . - (ID=80179-2)
Koncnekt neknuii no aucuumuinie "Marematuka" HanpaBiieHus: moJiroTOBKU
crierimanuctoB 04.05.01 dynpamenTanbHas U MPUKIagHAsS XUMHUS.
Hanpasnennocts (cneuuanuzanus): @apManieBTUUECKask XUMUS : B COCTaBe
yaeOHO-MeTormdyeckoro komiiekca / Tsepckoi roc. TexH. yH-1, Kad. UM ;
pa3pab. JI.M. ITumxakosa. - TBeps : TBI'TY, 2017. - (YMK-JI). - Cepgep. -
Tekct : anexkTponssiid. - (ID=125060-0)

. Kontponbuble pabGoTel mo aucuumuinHe ©Oa3oBod dactu "MartemaTuka"
MaTEMaTUYECKOr0 M E€CTECTBEHHOHAYyYHOI'O IMKJAa: B COCTaBe Yy4eOHO-
MeToaudyeckoro komiiekca / TBepckoit roc. TexH. yH-T, Kad. UIIM ; cocr.
H.A. Crykanosa. - Teepp : TBI'TY, 2012. - (YMK-KP). - Cepgep. - Tekcr :
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3JIEKTPOHHBIU. - 0-00. URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/98928 . - (ID =08928-1)

7. Mynpo, B.B. COopHUK KypcOBbIX pabOT MO BBICHIEH MaTeMaTUKE
(0ObIKHOBEHHBIE aU(depeHuanbHble ypaBHEHU B npuioxkeHusx) / B.B.
Mynpos; TBepckoii roc. TexH. yH-T, Kag. UIIM. - Potanp. u3za. - Tepb, 1999.
-31c.-[0.1.]. - (ID=4571-6)

8. OueHoYHbIE CPEACTBA JUIsl IPOMEKYTOUHOM aTTecTanuu B GopMe IK3aMeHa 1o
muciuiuinde "Marematuka" @ B cOcTaBe yueOHO-METOJUYECKOTO KOMILIeKca /
TBepckoii roc. TexH. yH-T, Kad. UIIM ; pa3pab. M.A. CmupHoBa. - TBeps :
TeI'TY, 2017. - (YMK-3). - CepBep. - TekcT : DdJIEKTPOHHBINA. -
URL.: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/123361 -
(ID=123361-0)

9. IlpakTHueckue 3aHATHS 0[O JUCHUIUIMHE Oa30Boil uactu "MartemaTuka"
MaTEMaTUYECKOTO ¥ E€CTECTBEHHOHAYYHOTO IMKJA: B COCTaBe Yy4eOHO-
MeToandeckoro komruiekca / Tepckoit roc. texH. yH-T, Kad. UIIM ; cocr.
H.A. Crykanoa. - Teepp : TBI'TY, 2012. - (YMK-II). - Cepsep. - Tekcr :
3JIEKTPOHHBIH. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/98843 . - (ID=98843-1)

10.Pacuetno-rpaduueckass  pabora 1O  JAUCHMIUIMHBI ~ 0a30BOM  4acTu
"MaremaTuka" MaTreMaTHYECKOT0 U €CTECTBEHHOHAYYHOr'0O IUKJA" : B COCTaBE
y4eOHO-MeTOoInuecKoro komiuiekca / TBepckoit roc. TexH. yH-T, Kad. UIIM ;
coct. H.A. Crykanosa. - Teeps : TBI'TY, 2012. - (YMK-PI'P). - Cepsgep. -
Tekcr : AIEKTPOHHBIM. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/98925 . - (ID=98925-1)

11.PeliTUHT-TITIaH JUCHUIUIMHBI (PeepalbHOr0 KOMIIOHEHTa «MaremaTukay s
HarpasJieHus: NoArotoBku cnennanuctoB 020201 @dynpameHTanbHas W
NpUKIagHass XuMus, noArotoBku OakamaBpoB 020100 Xwumwusi, mOJArOTOBKU
OakanmaBpoB 221700 Crammaptmzamus u merposiorus. Kypc 1, rpymma 3,
cemectp 1-2, 2011/2012 yueOHble TOJA : B COCTaBE Y4E€OHO-METOAMYECKOTO
koMmiuiekca / TBepckoii roc. TexH. yH-T, Kad. WIIM ; coct. I'.B. Pomanosa. -
Teepb : TBI'TY, 2011. - (YMK-ILI). - Cepgep. - Teker : asekTpoHHsIi. - 0-00.
- URL: http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/98760 . - (ID=98760-
1)

12.C60opHUK 3a7aHUIl HA KypcOBbIe pabOThI MO BBICIIEH MaTeMaTHUKE : B COCTaBe
y4eOHO-MeToInueckoro komiuiekca / coct. B.B. MynpoB ; Teepckoii roc.
texH. yH-T, Kad. UIIM. - Teeps : TBI'TY, 2006. - (YMK-KII). - Cepsep. -
Tekcr : AIEKTPOHHBIN. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/97923 . - (ID=97923-1)

13.COopHuK 3amaHuii 1O BbICIIEH MaTemaTtuke ((QyHKIMH KOMIUIEKCHOTO
nepemeHHoro) / TBepckoii roc. TexH. yH-T, Kad. UIIM ; coct. B.B. Mynpos. -
Tseps, 2000. - 12 c. - [6. 11.]. - (ID=5921-6)

14.CoopHuk 3aanuii no Beicuied maremaruke. Y. 2 / TBepckoi roc. TeXH. yH-T,
Kag. UIIM ; coct. D.A. Anucumos [u ap.]. - Teeps : TBI'TY, 1998. - 72 c. -
[6. 11.]. - (ID=2694-6)
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15.CoopHUK KypCcOBBIX paboT 1o BeIiciiel Matemaruke (Teopust BeposiTHOCTEH U
OTepaIMOHHOE UCUUCIICHHE B MpHIIoKeHusx) / coct. B.B. Myapos ; Teepckoit
roc. TexH. yH-T, Kad. UTIM. - Tseps : TBI'TY, 2002. - 31 c. - bubauorp. : c.
31.-[6. u.]. - (ID=9475-6)

16.COopHUK KypCOBBIX paboOT 1O BhICIIEeH MaTemaTuke / TBEpCKOM roc. TEXH. YH-
T, Kad. UTIM ; coct. D.A. AnucumoB [u np.]. - Teeps : TBI'TY, 1994. - 28 ¢. :
ui. - 425-00. - (ID=2874-6)

17.01ieHOYHBIE CPENICTBA JJIsl MPOMEKYTOYHON arTecTaliui B (hopme sK3aMeHa 1o
muciuiuinHe  "Maremaruka"  HampaBlieHHMs TOJTOTOBKH  CHEIUATMCTOB
04.05.01 ®ynpaMeHTasbHasT W NOpUKIagHAas Xumusa. HampaBieHHOCTb
(cmenmanuzanus):  ®dapmareBTHuUeckas XUMHUA . B COCTaBe  ydeOHO-
MeToaudeckoro komiuiekca / TBepckoit roc. TexH. yH-T, Kad. UIIM ; pa3pad.
JLM. IumxaxoBa. - Teepp : TBI'TY, 2017. - (YMK-3). - Cepsep. - TekcT :
A1eKTpoHHBIN. - (ID=125058-0)

18./lononHuTeNbHBIE MaTepHasbl (BOINPOCHI K JK3aMEHy U 3a4eTy) [0
nucuuinae  "Marematuka" HampaBiaeHuss TOATOTOBKM — CHELIMATMCTOB
04.05.01 ®&ynpaMeHTaNBHAs W OpUKIAagHAasg Xumusa. HanpaBieHHOCTH
(cnenmanuzarusi):  DapmaineBTUYECKass XUMHS: B COCTaBe  y4eOHO-
Meroaudeckoro komiiekca / TBepckoit roc. TexH. yH-T, Kad. UIIM ; pazpad.
JILM. IInmxakoBa. - Teeps : TBI'TY, 2017. - (YMK-B). - Cepgep. - TekcT :
ANEKTPOHHBIA. - Pexum JocTyma: ¢  paspelieHds MpernojiaBarens. -
(ID=125057-0)

19.YuebHo-MeTOANYECKU KOMIUIEKC NUCIUILTMHBI 00513aTenbHol yacTu bioka 1
"Mucunmmabel  (Moxynu)"  "Marematuka". HampaBiieHwWe — MOATOTOBKHU
ciermanuctoB  04.05.01 @®yHaameHTanbHasgs W NpUKIagHAs — XUMUS.
Hanpasnennocts (crenuanuzaius): @apmanesruueckas xumus : OI'OC 3++ /
Kad. Undopmatnka m mpuknagras maremaruka ; coct. M.A.CmupHOBa . -
2024. - (YMK). - CepBep. - Tekct : anexkrponssii. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/124171 . - (ID=124171-1)

7.4. IlporpaMmmMHoe o0ecrieyeHue Mo JUCHUIIUHE

Onepannonnas cucrema Microsoft Windows: murensun Ne ICM-176609 wu
Ne ICM-176613 (Azure Dev Tools for Teaching).

Microsoft Office 2007 Russian Academic: OPEN No Level: nunensus Ne
41902814.

WPS Office: MPL 1.1/GPL 2.0/LGPL 2.1.

Libre Office: MPL 2.0.

LMS Moodle: GPL 3.0.

7.5. Cienraau3vMpoBaHHbIe 0a3bI JAHHBIX, CIPABOYHbIC CHCTEMbI, 3JIECKTPOHHO-
OnO/IMOoTEeYHbIE CHCTEMBI, IPodecCHOHAIbHBbIC OPTAJbI B UHTEepHeT

ObC u nuuen3nonusie pecypchl TBI'TY pazMenieHsr:
1. Pecypcsr: https:/lib.tstu.tver.ru/header/obr-res




2. DK TBI'TY: https://elib.tstu.tver.ru/MegaPro/Web

3. OBC "Jlanp": https://e.lanbook.com/

4. OBC "YHuBepcuterckas oubnnorexka onnain": https://www.biblioclub.ru/

5. OBC «IPRBooks»: https://www.iprbookshop.ru/

6. DieKTpoHHas oOpazoBarenbHas maTgopma "FOpaiit" (BOBC
«¥Opaiity»): https://urait.ru/

7. Hayunas snextponHas 6ubnmorexka eLIBRARY': https://elibrary.ru/

8. NudopmarmonHas cucrema "TEXHOPMATUB". Kondurypanus

"MAKCHUMYM" : cereBas Bepcus (TrooBoe OOHOBJIEHHE) : [HOPMATHUBHO-
TEXHUYECKUE, HOPMATUBHO-IIPaBOBbIe U pykoBoasiue aokymeHTsl (I'OCTs1, P/,
CHullsr u ap.]. Quck 1, 2, 3, 4. - M. :Texnopmarus, 2014. - (JJokymeHTaus ajis
npodeccuonanon). - CD. - Tekcr : anekTponHsIit. - 119600 p. — (105501-1)

9. baza JAHHBIX y4e0HO-METOTNIECKUX
KoMILIekcoB: https:/lib.tstu.tver.ru/header/umk.html

VMK pazmewen: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/124171

8. MarepuanbHO-TeXHMYECKOE o0ecnedeHne

Kadenpa nnpopmaTuku M MPUKIAAHOW MATEMAaTHUKA MUMEET ayJIUTOPUH IS
MPOBEJCHUS JICKIIMH M MPAKTUYECKUX 3aHATUM MO AUCIUIUIMHE. Y4eOHBIM Kiacc
(ayauTopusi), OCHAIICHHBIM MPOCKIMOHHBIM OOOPYJOBaHUEM, OPITEXHUKOW. B
HaJIMYUU [IPE3EHTALMOHHBIE MYJIBTUMEIUNHBIC JIEKIIMOHHBIE KYpPChI 10 MATEMATHKE,
UHTEPHET-KypCc O0O0yueHHus BbICIICH MaTemaTuke «MaremaTtuka» ¢ yJaJeHHBIM
JTOCTyNnoM, TocTynHbIM Ha caiite TBI'TY, u Tectupyromue nporpaMmmel, pa3padoTKu
kadenpsl UTIM u BHEIIHUX pa3pabOTIHKOB.

9. OueHoYHbIe cpeacTBA /sl MPOBeJIeHUs] MPOMEKYTOUHOM aTTeCTAIUM

9.1. OneHOYHBIE CPEACTBA Ul POBEACHHUS NMPOMEKYTOYHOM aTTecTaluu B
¢opme 3x3ameHna

1. Dk3aMeHallMOHHBIM OWJIET COOTBETCTBYeT (opMe, YTBEPKIECHHON
[lonoxenuem o  pabouux  mporpamMmax  AUCHUIUIMH,  COOTBETCTBYIOLIUX
denepanbHbIM  TOCYAApCTBEHHBIM  OOpa3oBaTENbHBIM  CTaHAApTaM  BBICHIETO
oOpa3zoBaHusl C Yy4yeToM MpodecCHOHANBHBIX CTaHAApTOB. THUMOBON oOpasen
sK3aMeHallMoOHHOro Owmiera npuBeAeH B I[lpunoxenun. OOyuaromemycs aaércs
IpaBo BHIOOPA 3a/IaHUI U3 YKCIIa, COepKAIIUXCA B OuieTe, NpUHUMasi BO BHUMaHUeE
OLICHKY, Ha KOTOPYIO OH IIPETEH/IYET.

Yucno sk3aMeHannoHHBIX OwmieroB — 10. Yucno BompocoB (3amaHuii) B
sK3aMeHalmoHHOM Ounete — 3 (1 Bompoc /Ui KaTErOpUH «3HaTh» U 2 BOMpOca JJis
KATETOPUU «YMETHY).

[IpomomxuTenbHOCTD dk3amMeHa — 60 MUHYT.

2. llkana oueHWBaHUS MPOMEXKYTOUHOM aTTecTanuu B ¢GopMe dK3aMeHa —

COTIUYHO», «XOPOILOY», yIOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIBHOY.
3. Kpurepuu OlleHKH 3a DK3aMEH:
IUISL KATETOPUU «3HATh:
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BBIIIE 0230BOTO — 2;
0a30BbIN — 1;
Hmxe 6azoBoro — 0;
KPUTEPUU OLICHKHU U €€ 3HAYCHUE JJISl KATETOPUHU «YMEThY:
orcyTcTBUE yMeHus — 0 6ai;
HaJIM4Kue yMeHus — 2 Oaa.
«OTJIIMYHOY» - IIPU CyMMe 0ajuioB 5 wiu 6;
«XOPOUIOY» - MPU CyMMe OaIJIOB 4;
«YJIOBJIETBOPUTEIBHOY - IPU CyMMeE OaIJIOB 3;
«HEYJIOBJIETBOPUTEIHHOY - Tipu cymme OaioB 0, 1 wu 2.
4. Bun sk3aMeHa — MUCbMEHHBIN SK3aMEH.

5. baza 3ajanuii, npebsaBasgeMas 00y4armuMcs Ha SK3aMeHe.

1 cemecmp.

1. Matpuusl u aeiictBuss ¢ HuMu. OOpatHas maTpuila. Pemenue mMarpuyHbIX
ypaBHEHUH C MOMOIIbIO 00pAaTHON MaTpPHULIbI.

2. Onpenenurenu 2-ro, 3-ro, n-ro nopsjika M UX CBoicTBa. PasnoxeHue
OMPEICIIUTENIS 110 CTPOKE (CTONOILY).

3. Pemenue cucreMm JIMHEHHBIX alreOpanyecKux YpPaBHEHUIl IO MpaBULy
Kpamepa.

4. Pemienue cucteMbl JMHEMHBIX aaredOpanyecKkux ypaBHeHU MeToioM ["aycca.

5. JlunenHble mNpocTpaHCTBA. JIMHEHHAsT 3aBUCUMOCTb W HE3aBUCUMOCTH
CUCTEMBbI BEKTOPOB. PazMepHOCTh 1 0a3uc TMHEHMHOTO IPOCTPAHCTBA.

6. Koopaunarsl Bektopa. IIpeoOpa3oBaHue KOOpAuHAT TpU TEpexole K
HOBOMY 0a3zucy.

7. JlunelHble omepaToppl M JEUCTBUSA C HHUMHU. Marpuna JMHEWHOTO
orneparopa.

8. Panr wmarpunsl. Teopema o pasnre. BplunciieHne paHra MaTpUIBL.
COBMECTHOCTh CHCTEM JIMHEMHBIX anredpandeckux ypaBHeHuil OpHOpoIHas W
HeogHopoaHasa cuctemsl. Teopema Kponekepa-Kanemnu.

9. Bekropsl. JIuneliHble onepanuu Haj BeKTopaMH. CKalsIpHOE IPOU3BEICHUE
BEKTOPOB, €T0 OCHOBHBIE CBOMCTBA, KOOPJAMHATHOE BBIPAXKECHUE.

10. BekTOopHOE M CMEIIAHHOE ITPOU3BEICHNE BEKTOPOB, UX OCHOBHBIE CBOMCTBA
U TeOMETPUUYECKUI cMbICI. KOOpanHAaTHOE BBIPa)KEHHE BEKTOPHOTO M CMELIAHHOTO
IIPOU3BEICHUS.

11. Tlpsamas Ha minockoctu. @opmbl ypaBHEeHUN. PaccTosiHue OT TOYKH 10
3aJJaHHOU MPSIMOM.

12. KpuBbie BTOpOTO MOpSJIKA: SIUTUIIC, TUIiepOoa, mapadoa.

13. IIpsimMasg ¥ TUIOCKOCTH B IMPOCTPAHCTBE. Y PaBHEHUE IUIOCKOCTHU U IIPSIMOM B
IIPOCTPAHCTBE. YTOJ MEXAY IUIOCKOCTAMM. YTOJI MEXKIAY INPAMBIMU. YTOJI MEXKIY
PSIMOU U IJIOCKOCTBIO. [IoBEpXHOCTH BTOPOTO MOPSIKA.

14. Tlpocteiimne »sneMeHTapHble (QYHKIMM MU HUX OCHOBHBIE CBOICTBA.
Apudmernueckue ornepauuu HaJ (QYHKIUSAMHU, UMEIOIIUMH MNpPEIEIbHOE 3HAYEHUE.
beckoHeuHo wmanble M O€CKOHEYHO Oojblive (B JaHHOW TOYyke) (GYHKUUA U
IIPUHLIUIIBI UX CPABHEHUS.
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15. Teopema o mpeneie MOHOTOHHOW OTPaHMYEHHOW MOCIIENOBATEIBHOCTH.
Yucio e. 3ameuaTenbHble peaeisl. [IpenenbHblid nepexo/ B HEpaBEHCTBAX.

16. Tlonstue HenpepbIBHOCTH (YHKUMM B TOYKE W HA MHOXECTBE.
ApudmMernueckue omnepanud HajJ HenpepbBHbIMH (yHKuMsIMU. Kiaccudukanms
TOYEK Pa3pbIBa.

17. JlokanpHbIe CBOWCTBA HEMPEPBIBHBIX (PyHKIIMHA. HempepbIBHOCTH CIIOXKHOMN
¢ynkuuu. OOpaTtHas QyHKIMSA. YCIOBHUS HENPEPHIBHOCTH MOHOTOHHBIX (DYHKUUN U
00paTHBIX QYHKITUH.

18. [loHsiTEe KOMIUIEKCHOTO 4Hcia. Alredpanyeckas U TPUTOHOMETpHUUECcKas
¢opma 3ammcu. Omnepanuu HajJ KOMIUIEKCHBIMH YHCJIaMH B pa3jM4YHBIX (popmax
3anucu. @opmyna Myaspa.

3 cemecmp

1. 3amaum, mpuBoasmue K auddepeHInanbHbIM ypaBHEHUSIM. W30KIHUHBI.
3anada Komu. TeopeMa cylllecTBOBaHUS U €IMHCTBEHHOCTHU pelieHus 3aaaun Komu.
Huddepenunanpable ypaBHEHHs miepBoro nopsaka. Meroas! bepuynnu u Jlarpanxa
JUIsl ypaBHEHUW IIEPBOTO NMOPSIAKA.

2. TuddepenunanbHple ypaBHEHUs BBICIIMX MOpsakoB. 3agada Komm, nis
i depeHurnanbHbIX YpaBHEHUN BBICHIMX MOPSAKOB. YpPaBHEHUS, AOIMYCKAIOIINE
NOHWKEHUE MOPSAIKA.

3. Jluneitusie nudpepeHnraibHble ypaBHEHUS: OTHOPOIHBIE U HEOJHOPOIHBIE.
O6mee pemenue. DyHmameHTandbHas cucTemMa pemeHuid. Meron Jlarpanxka
BapUAaLIMK IIPOU3BOJIBHBIX IIOCTOSHHBIX.

4.  Jluneitnele  nuddepeHIMANbHBIE  YpaBHEHUSI C  MOCTOSHHBIMU
kod(punmeHTamMmu. YpaBHEHHS C IPaBOM YacThIO CHEIUalbHOrO Buja. [IpwHITMII
CYIIEPIIO3ULINU PELIEHUN.

5. Cucrembl nHMHEWHBIX IUpdEepeHINANBHBIX YpPaBHEHHH C MOCTOSHHBIMU
kodhdunreHTaMu.  DJIEMEHTHI  KadeCTBEHHOW  Teopun  audQepeHImanbHbIX
ypaBHeHui. [IpocTelimre maTreMaTndecKue MOAEIH.

6. UuncnoBble psAIbl C MOJOXKUTEIBHBIMUA 4WieHaMHu. Kpurepuil cxoaummocTu
YU CIIOBBIX PAIOB. Heobxoaumbiii IIPU3HAK CXOJIMMOCTH YU CIIOBBIX
3HAKOIOJIOKHUTENBHBIX PANOB. JlOCTATOYHBIE TPU3HAKNA CXOAUMOCTH.

7. Teopema JleiiOHuIa, ee reoMeTpuyeckass UHTeprpeTanus. AOCOIIOTHAS U
YCJIOBHAsl CXOAUMOCTD PSIOB.

8. dyHkumoHaNbHbIe psAbl. O0macth cxoaumoctu. Teopema AGens. Pamuyc
CXOJIMMOCTH CTEIIEHHBIX PsIOB.

9. YcnoBus pasznoxkumoctu GyHkimid B psin Teinmopa. @opmyna Teinopa ¢
OCTAaTOYHBIM 4YICHOM B 001mieit B popme Jlarpamxka, Komu u [1eano. Ero onenka. Psin
Makiiopena Jij1si 2JIeMEHTApHBIX (DYHKITHA.

10. Tlpumepst mnpunoxeHuin Qopmynsl Teinopa I TPUOTUKEHHBIX
BBIUMCJICHUA 3JIEMEHTApHbIX (YHKIMI, BBIUMCICHUS MPEIEIOB, OIpPEIEICHHbBIX
UHTETPAJIOB, NPUOMIKEHHBIX pElIeHUN OOBIKHOBEHHBIX AU QepeHInanbHbIX
YPaBHEHUN.

11. Tpuronomerpuueckue psaabl. Psaasl @ypbe 0011ero Buja U 4acTHbIE Cydau
JUISl YETHBIX, HEeYeTHBIX (yHKuMi. Psasl @ypbe nns (QyHKUMI ¢ MpOU3BOJIBHBIM
nepuojom. [Ipunoxenue psgoB Oypwe g npeAMETHOM 00J1acTH.
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12. IIpocTpaHCTBO 3JIEMEHTApHBIX COOBITHIL. Asnredpa coObiTuid. IloHsTHE
Clly4yallHOro coObITHs. BeposATHOCTh. AKCHOMAaTHYECKOE IOCTPOCHHE TEOPHUH
BEPOATHOCTEH.

13.  DnemenrtapHass  Teopusi  BEpOSTHOCTEM. MeToapl  BBIYMCICHUS
BEPOSITHOCTEU. Y CIIOBHAsI BEPOATHOCTb. PopMyJtia mojaHOUW BeposTHOCTU. Dopmyna
baiieca. Cxema bepuynnu. Teopemsl [Tyaccona u Myaspa-Jlamiaca.

14. [uckpeTHble ciy4yaiiHble BenWYMHbL. DYHKIUSA paclpelesicHus U ee
cBolcTBa. Maremarndyeckoe OXHUIJAHUE U JUCIEPCHUs JIUCKPETHOM CIIy4yahHOU
BEJIMYUHBI.

15. HenpepbiBHble ciyyaliHble BenuuuHbl. DOYHKIUS pacnpeaesieHus,
IUIOTHOCTh BEPOSITHOCTH CIYYalHOW BEJIMYMHBI, MX B3aUMOCBSI3b W CBOMCTBA.
MareMaTtu4eckoe OKUAaHNUE U TUCIIEPCHS HETPEPHIBHOM CIyYalHOW BEJIUYUHBL.

16. CranpapTHbple 3aKOHBI pPacHpeleleHUs TUCKPETHBIX M HEMPEpPBIBHBIX
CIy4alHbIX BeIn4uuH. HopmanpHOE pacnpeneseHue U ero CBOMCTBa.

17. 3akon Oonbiux uncel. LlenTpanbHas npeaenbHas TeopeMa JIsmyHoBa.

IIpyr npomMeXyTOYHOM aTTECTALMKU C BBIIIOJIHEHUEM 3aJaHUM JOIIOJTHUTEIBHOTO
UTOTOBOTO KOHTPOJBHOTO MCHBITAHUSA CTYACHTY BbIIAE€TCS OWJIET C BOIPOCAMH H
3a1a4aMH.

9.2. OueHoYHbIE CPeACTBA /sl IPOBEACHUS IPOMEKYTOYHOM aTTeCTAllUN B
¢opme 3auera

l. Illxana oOLEHUBAHUS NPOMEKYTOUHOM aTTecTallud — «3a4TECHOY,
«HE 3a4TECHO.

2. Bua npomexyTo4HOI aTtTecTanuu B (popme 3aueTa.

[IpomexyTounas  arrectrauus B  (opme  3auera  yCTaHABIMBAETCS
IIPENOAABaTENEM [0 pe3yJibTaTaM TEKyIIEero KOHTPOJS 3HAaHUW M YMEHUU
oOyuatoierocst 63 T0MOTHUTENbHBIX KOHTPOJIbHBIX UCIIBITAHUH.

[Ipy mnpomexyToyHOW arrecTauuu O€3 BBINOJIHEHUS JIONOJHUTEIBHOTO
UTOTOBOTO KOHTPOJBHOTO MCHBITAHUA CTYJACHTY B 00s3aTEIbHOM TMOpPSAJIKE
ONMUCBIBAIOTCS KPUTEPHUH MPOCTABIICHUS 3a4€Ta:

«3a4TEHO» - BBICTABIISIETCS OOydYaroUIeMycCsl IPU YCIOBUU BBIIIOJIHEHHUS UM
BCEX KOHTPOJIbHBIX MEPONPUATUIN, MOCEIMICHUS JEKINN U MPAKTUYECKUX 3aHITUN B
o0beMe, COOTBETCTBYIONIEM HEe MeHee 4eM 80% OT KOJIMYEeCcTBa 4acoB, OTBEACHHOTO
Ha KOHTaKTHYIO paboTy C MpernojaBaTeseM.

3. JJIs TOMOJHUTENBHOTO MUTOIOBOTO KOHTPOJIBHOTO HCIIBITAHUS CTYJIEHTY B
00513aTeIbHOM MOPAJIKE MPETOCTABIIAETCA:

0a3a 3amaHuil, NpeJHa3HAYEHHBIX JMJIs MPEAbABICHUS O0OydaroleMycsi Ha
JIOTIOJIHUTEIbHOM MTOIOBOM KOHTPOJIBHOM HCHBITAaHUM (THIOBOM 00pazel 3adaHus
npuBejieH B [Ipunoxkenun);

METOIUYECKUE  MaTepHaibl, ONpPENEIIOIME NPOLEeAypy IPOBEICHUS
JOTIOJIHUTEJIBHOTO UTOTOBOT'O UCIIBITAHUS U ITPOCTABIICHUS 3a4ETA.

3agaHue BBITIOIHAETCS TUCBMEHHO.
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IlepeyeHb BONPOCOB  JONMOJHHUTEJIBHOIO HMTOIOBOI0 KOHTPOJIbLHOIO
HCNBITAHUSA:

2 cemecmp.

1. Ilonstue npou3BogHON U AUPGEpEeHIUPYEMOCTH (PYHKIUMU B TOUKE.
[IpaBuna nuddepeHurpoBanrs CyMMbl, IPOU3BEACHUS U YACTHOTO JABYX (PYHKIUH,
cnoxxkHo ¢GyHkiuu U oOpatHod GyHKIuU. Dopmynsl auddepeHInpoBaHUS
IPOCTEUIIUX PTIEMEHTAPHBIX QYHKIIUMA.

2. Ilepmeiii auddepennuan Qynkuuu. HMHBapuaHTHOCTH €ro  (QOpPMBL.
Ucnonb3oBanue muddepennnana st TpuOIMKEHHOTO BBIYUCICHUS MPUPAIICHUS
byHKIIUN.

3. [IpousBoansie u qudPepeHnnans BHICIUX MOPSIKOB.

4. Tlonstue Bo3pacTanus (yObIBaHHS) B TOYKE M JIOKAJBHOTO SKCTpEeMyMa
¢ynkiun. JloctatouHoe ycioBue Bo3pactanus (yObIBaHHs) U HEOOXOUMOE YCIOBHE
sKcTpeMyMa AU pepeHIrnpyeMoil B TaHHOW TOUKe (PYHKIIHUH.

5. PackpbiTue HeonpeneneHHocren (nmpasuia Jlonurans).

6. Haxoxnenwe Touek »sKkcTpemyma (yHKIUM. JlocTaTouHbE —YCIOBHS
sKcTpeMyMa. BeimyknocTs (BOrHyToCcTh) rpaduka ¢pyHkuumu. Touku mneperuba u
JOCTaTOYHbIE yCHOBHs mneperuda. AcumnrtoTel rpaduka ¢yHkuuu. OOmas cxema
uccaeoBaHus rpad@uKoB PyHKITHM.

7. Tlonsite (yHKIMM MHOTMX TEPEMEHHBIX U €€ MPEeAeNIbHOIO 3HAYCHUS.
HenpepsiBHOCTh hyHKIMH n-niepeMeHHbIX. CBOWCTBAa HEMPEPHIBHBIX (YHKIIUA.

8. Tlonstue nuddepennupyemoctn Qynkiuu. KacareiapbHas IUIOCKOCTh K
noBepxHocTH. JloctaTounoe ycinoBue nuddeperiupyemoctu. Auddepenupoanue
cinoxHoU QpyHkiuu. aBapuanTHOCTH GOpMBI TIepBOTO U hepeHmaia.

9. HacTHble pou3BOAHbIE U AU epeHnanbl BHICIINX NOPsSaAKoB. Teopemsl o
PaBEHCTBE CMEIIAHHBIX MPOU3BOAHBIX. [Ipon3BoaHAs MO HanpaBiaeHUto. [ pagueHT.

10. OkctpeMyM (GYHKIIMM MHOTHX TEPEMEHHBIX. Y CIIOBHBIH 3KCTPEMYM U
METO/IbI €r0 OTHICKAHUS

11. Tlonarue nepBoOOpa3HONM M HEOMNPEIEICHHOTO HWHTErpaja (QyHKUHUU.
[Ipocreiiine cBoOICTBa HEOIpEAENEHHOro HHTerpana. Tabiuua HeonpeaeneHHbIX
UHTETPajIoB.

12. Ilpocreiimive MeTOAbl  HHTETPUPOBAHHS  (3aME€Ha  IMEPEMEHHOM,
UHTETPUPOBAHUE TI0 YACTSIM).

13. MnaTerpupyeMocTb B 3JIEMEHTAPHBIX (YHKIMSIX KIacca paldoOHAIbHBIX
npobeit. UuTerpupyemMocTb B 3JIEMEHTApHBIX (DYHKIUSAX JIPOOHO-JTMHEHHBIX
UPPALMOHATBHOCTEH U IPYTUX KIACCOB (PYHKITUH.

14. CpotictBa ompeneneHHOro uHTerpana. OIEHKA WHTErpajioB, (OpMYIIbI
cpenHero 3HadeHus. OcHOBHas (hopMysa MHTErpajbHOrO0 HUCYHUCIEHUs. DPopMyibl
3aMEHbI IEPEMEHHON 1 HHTETPUPOBAHHUS 110 YACTSIM.

15. HecobctBennsie mHTETpasbl. Kputepuit cxogumoct. @opmybl 3aMeHbBI
EPEMEHHON U NHTETPUPOBAHUS 10 YACTSAM.

16. IToraTue nnvHbl KpuBOK. POPMYIIBI 111 BBIYUCIEHUS UIMHBI JyTH KPUBOM.
Iliomans KpUBOJIMHEWHOM Tpalleliud U KPUBOJIMHEHWHOIO CEKTOpa. Brruucienue
o0beMa Tena B IPOCTPAHCTBE. 3aJaul (PUBHKHU.
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17. Ilopsimoxk MHTErpUpPOBAHUS B JBOWHBIX MHTErpajax. 3aMeHa MEePEMEHHBIX.
NuTerpupoBanrie B MOJAPHBIX KOOpAHWHATax. HaxoxaeHwe I1uiomaaed IIOCKUX
¢buryp. Haxoxnenue o0beMOB MWIMHAPpUYECKUX Ted. IlpukianHeie 3agadu
MEXaHUKHU.

18. Ilopsimok MHTErpUPOBAHUS B TPOMHOM HMHTETpaje. 3aMEHa IEPEMEHHBIX B
WIMHAPUYECKUX U cepuyeckux KoopauHaTax. HaxokaeHue npou3BOJIbHBIX
00BEeMOB MpoCcTpaHCTBEHHBIX QuUryp. [Ipukinanneie 3a1aun PU3UKU 1 MEXAHUKH.

19. KpuBosinHeiHBIE MHTETpajbl MEPBOrO M BTOpPOro pona. HezaBucumocThb
KPUBOJIMHEMHBIX MHTETPajIOB BTOPOrO poJa OT IIyTH MUHTETPUpPOBaHUs. Brruncienue
paboThl MO 3aMKHYTOMY KOHTYpPY. CBsI3b MEXKIY KPUBOJMHEHWHBIM W JBOWHBIM
unrerpaiioM. ®opmyia ['puna.

[lonp30Banue pa3snMYHBIMM TEXHUYECKUMH YCTPOWCTBAMHU HE JIOIIyCKAETCH.
[IpenogaBarens wMeeT NpaBO MOCJIE MPOBEPKUM INHUCBMEHHBIX OTBETOB Ha
9K3aMEHAllMOHHBIE BOIPOCHI 3a/1aBaThb CTYIEHTY B YCTHOH (OpME YTOUHSIOIIUE
BOIIPOCHI B paMKaxX COAEpKaHUs FK3aMEHALIMOHHOTO OUJIeTa, BBIJAHHOTO CTY/ICHTY.

HNHble HOpMBI, pErJaMEHTHPYIOIIME MPOUEAYyPY NPOBEACHUS DK3aMEHa,
npeacTtaBieHbl B [lonokeHnn O TeKylmeM  KOHTpPOJE  yCHEBAEMOCTH U
IIPOMEKYTOYHOM aTTECTALMU CTYICHTOB.

Yucrno 3aianuii 1751 JONOTHUTEIBHOTO UTOTOBOTO KOHTPOJIBHOTO MCTIBITAHUS -
10.

Uucno BompocoB — 3 (2 Bompoca AJisl KaTEropuu «3HaTh» W 1 Bompoc s
KATETOPUU «YMETHY).

[TpopomxuTenbHOCT — 60 MUHYT.

4. Kputepuu BBINOJHEHUS KOHTPOJIBHOIO HUCHBITAHUS U YCIIOBHS
IIPOCTABJICHUS 3a4€Ta:

JUTSl KATETOPUU «3HATh» (OMHAPHBIN KpUTEPUIA):

HMKe 0azoBoro - 0 6a;

0a30BbIl ypoBeHb — | Oania;

KpUTEpUM OIICHKM W €€ 3HaYeHUue MJid KaTeropuu «yMmeTb» (OMHapHBIN
KPUTEPUH):

oTcyTcTBUE yMeHus — 0 6ai;

Hanuuue ymeHus — 1 6anna.

Kpurepun UTOroBoi OLIEHKH 3a 3a4eT:

«3a4TEHO» - MPU CyMMe OaIoB 2 WiH 3;

«HE 3a4TEeHO» - Mpu cymme OautoB 0 v 1.

9.3. OnleHOYHBbIE CPEACTBA JJIA POBEAEHUS MPOMEKYTOUYHOM aTTeCTALMM B
(popme KypcoBoii padoThl WJIM KYPCOBOT0 NMPOEKTA
Y4eOHbIM IIaHOM HE MPEAYCMOTPEHBI.

10. MeTOIlI/I‘IeCKI/Ie PEKOMEHIANUMA 110 OPraHu3allui U3YICHUA NUCHUITJINHBI
CTYI[GHTBI nepea HadaJloM HU3YyUCHUA AWCHUINIIMHBI O3HAKOMIICHBI C CUCTCMaMU
KpCAUTHBIX COAWMHUI H 6aHHLHO-p€ﬁTHHFOBOﬁ OLOCHKH, KOTOPBLIC IOJIKHBI OBITH
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OImyOJIMKOBAHbI M PAa3MEIICHBI Ha CaiiTe By3a Win Kadeapshl.

CryneHTbl, W3ydYarollue JUCHUIUIMHY OOECHEYUBAIOTCA  AJIEKTPOHHBIMU
U3IaHUSIMU WM JOCTYIIOM K HHUM, Y4€OHO-METOJUYECKHUM KOMILUIEKCOM TIO
JOUCLIMIUIMHE, BKJIOYash METOJMYECKHE YKa3aHUsA K BBINOJHEHUIO MPAKTUYECKHUX
paboT 1 BceX BUJIOB CAMOCTOATENbHON padOThI.

11. BHeceHue u3MeHEHU U JONOJHEHU B pad04y0 NporpaMmy AU CHUIIINHBI

Kadenpa exeroqno oOHOBISIET cofiepkaHue pabOUMX MPOrpaMM JIUCLUILINH,
KoTOpble  odopmiArOTCS  mpoTokojamu. Dopma  MpPOTOKOJAa  yTBEpXKIEHA
[TonoxenueM o0 CTpPYKType, coaepkaHuu u odopmieHHH padodynx MporpaMm
JTUCITUIUINH, 1O oOpa3oBaTeldbHBIM mporpamm, coorBercTByrommx ®PI'OC BO ¢
y4eToM TTPo(PeCCHOHANTBHBIX CTaHIAPTOB.
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IIpunoxenue 1
denepanbHOE rOCYAAPCTBEHHOE 0I0PKETHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIIET0 00Opa30oBaHuUs
«TBepckoii rocy1apcTBeHHbIN TEXHUYECKUI YHUBEPCUTET»

Hanpasnenue noarorosku — 04.05.01 dynaaMeHTanbHasi U NpUKIagHAS XUMUS
Hanpasnennocts (nmpoduiib) — @apmarieBTHIECKast XUMUS

Kadenpa «udopMaTuKy U IPUKIIAJTHOW MATEMATHUKIY

JuncuuruimHa «MaTemMaTukay

Cemectp 1

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Bonpoc st npoBepku ypoBHs «3HATD» — 0 win 1 win 2 Gana:
IlonsiTHe HENpPePHLIBHOCTH (PYHKIMU B TOYKE U HA MHOKECTBeE.
Kanaccuguxanus Touexk paspoisa.

2. 3aganue nus npoepku ypoBHs «YMETDb» — 0 unu 2 6anna:
HaiiTi 1IMHY BEKTOPHOTO NPOU3BEAeHNsI BEKTOPOB « = {0;2;1} M b ={2;0;-3}.

3. 3aganue i npoepku ypoBHS «YMETbBy» — 0 unu 2 6anna:
CocTaBUTH YpaBHEHHE KACATEJIbHOH MJIOCKOCTH K MOBEPXHOCTH
z=x"-2xy+) -x+2y BTOukKe M(1;1;1).

KpuTtepun nToroBoii 0lieHKH 32 IK3aMeH:

«OTJIMYHOY - IIPU CymMMe OaiioB 5 uiu 6;

«XOpOILIOY - IPU cyMMe 0asuioB 4;
«yAOBIETBOPUTEIHHO - IPU CyMMe OaioB 3;
«HEYAOBIETBOPUTEIBHOY - Tpu cyMMe 6amioB 0, 1 nim 2.

CocraBurens: K.().-M.H., TOIIEHT M.A.CmupHOBa

3aBenyromuii kKadeapoi: K.T.H., JOIEHT E.E. ®omuna
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IIpunoxenue 2
denepanbHOE rOCYAAPCTBEHHOE 0I0PKETHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICILIETO 00pa30BaHuUs
«TBepckoii rocy1apcTBeHHbIN TEXHUYECKUI YHUBEPCUTET»

Hanpasnenue noarorosku — 04.05.01 dynnamenTanbHas U NpUKIaAHAS XUMUS
Hanpasnennocts (npoduiib) — @apmarieBTUHYECKAs] XUMUS

Kadenpa «ndopMaTuky U NpuUKIaIHON MATEMATUKNY

Jucuunnuna «Marematukay

Cemectp 2

SAJAHUME JUIA JOITIOJHUTEJIBHOI'O UTOI'OBOI'O
KOHTPOJIBHOTI'O UCIIBITAHUSA Ne 1

1. Bonipoc st npoBepku ypoBHs «3HATD» — 0 win 1 6amn:

IlousitTue mnpou3BOAHON (YyHKHMH oOaHOM mepeMeHHoil. Tabauna
MPOM3BOAHBIX OCHOBHBIX 3JIEeMEeHTApPHBIX pyHKuumi. IIpaBuia
Au(pPpepeHIMPOBAHNS.

2. 3aganue s npoepku ypoBHa 3HATb»— 0 wnm 1 6amn:
N300pa3uth IIOCKYHW NJIACTHHY D:x=0,y=0,x=1,y=2
U BBIYUCIHUTBL €€ MaccCy, eC/IH ee MOBEPXHOCTHAA IVIOTHOCTL 1 =5x+2y.

3. 3aganue juis npoepku ypoBHS «YMETby» — 0 unu 1 6ann:
xdx

Nxt+xt+1

HajiTu Heompeae/ieHHbIN UHTErPaJl _[

Kpurepuu uToroBoii olieHKH 3a 3a4eT:
«3a4TEHOY - MPU CyMMe 0asioB 2 uiu 3;
«HE 3a4TeHOY» - Npu cymMme OasioB 0, unu 1.

CocraButens: K.(p.-M.H., TOIIEHT M.A.CmupHoBa

3aBeayromuii kadeapoi: K.T.H., JOIEHT E.E. ®omuna
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Ipuiaoxenue 3
denepanabHOE rOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIIET0 00pa30oBaHus
«TBepckoil rocy1apCcTBEeHHbIH TEXHUYECKHMH YHUBEPCUTET

Hanpasnenue noaroroBku — 04.05.01 dynpameHTanbHas v NPUKIAIHAS XUMUS
Hanpasnennocts (npoduiib) — @apmaneBTUUYECKast XUMUS

Kadenpa «udopMaTuky U NPUKIAJHON MATEMATUKNY

JucuurmHa «MaTemaTukay

Cemectp 3

IK3AMEHALIMOHHBII BUJIET Ne 1

1. Bonpoc s npoBepku ypoBHs «3HATD» — 0 nnu 1 unu 2 6anna:
Ipusnak JleilOHMua 1J151 3HAKOYEPeAYIOIINXCS PSA0B.

2. 3aganue nys npoBepku ypoBHSI « YMETby — 0 wnu 2 6anna:

BeposiTHOCTH MOSIBJIEHHS] HEKOTOPOIr0 COOLITHS B OJITHOM HMCNbITAaHMU paBHa (,3.
OnbITHI NPOBOAATCS /10 MOSIBJIEHUS YKa3aHHOTO coObITusA. HaliTu BepoSTHOCTH
TOT'0, UTO NMPHUAETCH MPOBOJAUTH TPETHIl ONBIT.

3. 3amanue it mpoBepku ypoBHS « YMETby — 0 unu 2 6anna:
Jan psia pacupeae/ieHus: CIy4ailHON BeJIMYUHBI X :

X 2 X,
P P )2
x, <x,. Marematudeckoe oxuganue M (X) =3,2, nucnepcust D(X) = 2,16. Haiitn
3HAYeHHUEe CIAYYallHO! BeJIMYMHBI X3 .

Kpurepuu HTOroBoi OLEHKH 32 IK3aMeH:

OTJIMYHO» - IPU cCyMMe 0aiuioB 5 uiu 6;

«XOPOUIOY - NPU CyMMe 0aIIoB 4;
«YIOBJICTBOPUTEIIBHOY - IPU CyMMe OaioB 3;
«HEYJIOBJIETBOPUTEIBHOY - pU cymme Oaiios 0, 1 wm 2.

CocraButens: K.¢).-M.H., TOI[CHT M.A.CmupHOBa

3aBenyromuii kadeapou: K.T.H., JOIEHT E.E. ®omuna
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