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1. Ileau ocBOeHUS AUCIHUILINHbI

K ocHOBHBIM meJsaM OCBOCHHA NHUCIHHITIIMHBI «BpIc1Iasg MaTeMaTHKa CIcaycCT
OTHCCTH.

J BOCIIMTAHUE y CTYJIEHTOB 00IIel MaTEMaTUUECKOM KYJIbTYpHI;

o npUOOpeTEeHUE CTYJACHTAMH IIMPOKOTO Kpyra MaTeMaTHYeCKUX 3HAHHM,
YMEHHU U HaBBIKOB;

o pa3BUTHE CHOCOOHOCTH CTYJAEHTOB K MHIYKTHUBHOMY U JEAYKTUBHOMY
MBILIJICHUIO HAPSAY C Pa3BUTHEM MaTEMaTUYECKON UHTYULINN;

J YMEHHUE CTYICHTAaMHU pPa3BHUBATh HABBIKM CAMOCTOSTEIBHOTO HW3yYCHHUS

yueOHOW M HAy4YHOW JIUTEpaTypbl, COAEpKAlleil MaTeMaTUYECKUE CBEICHUS U pe-
3yJIbTaThI;

o MOATOTOBKY CTYJIEHTOB K J€ATEIbHOCTH B COOTBETCTBUU C KBajdu(UKa-
LIMOHHOW XapaKTEepUCTUKOM OakajaBpa IO HAMpaBIEHUIO, B TOM 4HCie (popMUpOBa-
HUE YMEHHI HCIOJIb30BaTh OCBOEHHBIE MATEMAaTUYECKUE METO/Ibl B MPOPECCHOHATb-
HOM JI€STEIIBHOCTH.

K oCHOBHBIM 3a/1a4aM OCBOCHMS JMCLHUILIMHBEI «BpICHIas MaTeMaTHKa» Clie-
IyeT OTHECTH:

J OCBOEHHUE CTYJEHTaMU OCHOBHBIX IOHSTHI, METOJIOB, (HOPMUPYIOIIKX
oOILIyI0 MaTeMaTHYECKYyI0 IMOJArOTOBKY, HEOOXOJUMYIO JI YCHEIIHOTO PEIICHUS
MPUKJIAAHBIX 33]1a4;

o dbopmupoBaHue y CTyJieHTa TpeOyemMoro Habopa KOMIETEHIIUM, COOTBET-
CTBYIOILIMX €r0 HAMPaBJICHUIO NOJTOTOBKU U OOECIEUNBAIOIINX €r0 KOHKYPEHTOCIIO-
COOHOCTh Ha PBIHKE TPY/Ia.

2. Mecro nucunmiiunbl B ctpykrype OOII 6akanaBpuara

Jucnurnnnnaa «BeIcias MaTeMaTHKa» OTHOCHTCS K 00s3aTelIbHOM YacTH OJIOKa
b1. Ee u3zyuenne obecrieynBaeT U3y4eHUE TUCIUTIINH:
B o6s3amenvHoti wacmu:
e uH()OPMAIIMOHHBIE TEXHOJIOTHUH;
e (usuka,
® METPOJIOTHS, CTAHAAPTU3AIMS U cepTUPHUKAIS;
e CAIIP nnsi MHXEHEPHOTO aHaldu3a U MPOU3BOACTBA XYIO0KECTBEHHO —
MIPOMBIILJICHHBIX 0OBEKTOB.
B uacmu, popmupyemoti yuacmnuxkamu oo6pazoeamenbHbix OMHOUEHUL:
e 1M(]pOBBIC TEXHOJIOTHUU B IPOU3BOJICTBE FOBEJIUPHBIX U3/CTUH;
® KOHTPOJIb KaUY€CTBA IOBEJIMPHBIX U3ICIIUIA;
® KOHTPOJIb KaU€CTBa XyJ0>KECTBEHHBIX U3ICIIUIA;
B snekmusHwvix oucyuniunax:
® TEXHOJOTMYEeCKOEe 00ECIeYEeHUE U PACUYEThl TEXHOJIOTMUECKUX MapaMeT-
POB XYJI0’)KECTBEHHON 00pabOTKH;
® TEOpHUS JIMTENHBIX IPOLIECCOB.



3. [lepeyeHb MIAHUPYEMBIX Pe3YJIbTATOB 00y4YeHMs MO ITMCUHUILINHE,
COOTHECEHHbIE C MJIAHNPYEMbIMH Pe3yJIbTATAMM 0CBOEHUsI 00pa3oBaTeIbLHOM
NpoOrpaMMmbl

B pesynbrare ocBOCHHS TUCHUIUIMHBI y oOydaronuxcs GOpMUPYIOTCS CIEAYIONINE
KOMITETEHIIUU U JOJIKHBI OBITh JIOCTUTHYTHI CIIEIYIOIINE pe3yJIbTaThl 00yUeHHUs Kak
sTan GOPMHUPOBAHUS COOTBETCTBYIOIUX KOMITCTEHITHIA:

Kon B pe3yabTare ocBoeHust 06pa- IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB
Komnerenuuu 30BaTeJbHOI MPOrpamMMbl 00y4eHMsl 0 JUCHUIJINHE
o0yuaruuiicst 10J1:KeH 00J1a-
AaTh
OIIK-1 3HATH:

CriocoOHOCTBIO pemliatb  BO-
MIPOCHI npodeccruoHanbHON
JEATEIbHOCTH Ha OCHOBE €CTe-
CTBEHHOHAYYHBIX M OOIIEHH-
KCHCPHBIX 3HaHI/II71, METOA0B
MaTeMaTU4ecKoro aHajau3a Hu
MO/JICITUPOBAHUS

® OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHUIUIMH U UX MPOSBIEHUS B MPOQeccHo-
HaAJILHOU c(epe, MeTOAbI alreOphl, MaTeMa-
TUYECKOro aHanuza, IuddepeHranIbHbIX
YpaBHEHUH, TEOPUN BEPOSTHOCTEM M MaTe-
MaTHYeCKON CTaTUCTUKU

yMeThb:

® JICTIOJIb30BaTh OCHOBHBIE 3aKOHBI — ecCTe-
CTBEHHOHAYUYHBIX JUCIUIUIMH U METOJABI Ma-
TEMaTUYECKOr0 aHaJlu3a, BEPOSITHOCTHO-
CTaTUCTHUYECKUE METOJbI JJIsI MOJAEIUpPOBa-
HUS TIPOIIECCOB B MPOQPECCHOHAIBHONU 00J1a-
CTH

BJIAJeTh!

® METOJIaMH MaTeMaTHYeCKOro aHajlu3a U Mo-
JIeJIMPOBAHUSI, TEOPETHUUECKOTO U HKCIEPU-
MEHTAJIbHOTO HCCIIEAOBAHUS ISl PELICHUS
MPUKIATHBIX 3a7a4 B MPOodecCHOHATBHOMN
JESITEIBHOCTH

4. CTpyKTYypAa U COAepKaAHUE TUCHUILINHBI

OO6m1ast Tpy10EMKOCTh TUCIUIIMHBI COCTABIISIET 6 3a4ETHBIX eAUHUII, T.€. 216
akaneMuuyeckux yacos (13 HuX 108 yaca — camocTosiTennbHast paboTa CTy/IEHTOB).
Paznenbl nuciumuimHbl « Beicias MaTeMaTrkay U3y4aroTcsl Ha IepBOM Kypce.
B mepBom cemectpe BeIEIAOTCS 3 3adeTHBIX enuHMIl, T.e. 108 akamemuue-
CKHX 4acoB (13 HUX 36 4acoB — caMOCTOsITeNIbHAs paboTa CTYIEHTOB), BO BTOPOM Ce-
MecTpe — 3 3aueTHbIX enunuil, T.e. 108 akagemuyeckux yacoB (M3 HUX 36 4acoB —
caMOCTOSTeNIbHAs padoTa CTyICHTOB).
IlepBblii cemecTp: jeKuuu — 27 4YacoB, MPAKTUYECKHE 3aHATUS —27 YacoB,
dhopma KOHTPOJIS - SIK3aMEH.
Bropoii cemecTp: jekuuu — 27 4acoB, MPAKTUYECKUE 3aHATUS — 27 4YacoB,
(dbopma KOHTpOJISI — 3a4eT.




CtpykTypa U coAep:KaHue JUCLUIUIMHBI «BpICcIasg MareMaTuka) Mo CpokaM U
BUJaM padboTel oTpaxeHsl B [Ipunoxxenun 1.

Coneprxkanue pa3iesioB TUCHUILTHHBI
IlepBbIi cemecTp

BBenenue

[Ipenmer, 3agauu U coaepKaHue AUCUUILUIMHBI. OCHOBHBIC ATAMbl PA3BUTHUSA
nuciuIMHbl. CTPYKTypa Kypca, €ro MECTO U POJib B MOJATOTOBKE CIICIIUAIIACTA,
CBSI3b C APYTUMU JUCHUIIIIMHAMM.

Paspgen 1. DiieMeHThI JTUHEHHOM anredpbl

Tema 1.1. MaTpuubl U onpeeJIuTe 4.

[lonarne marpunbl. Buael Mmatpun. Jleictus Hag maTtpunamu. Onepannn Haj
MaTpULIAMU U UX CBOMCTBA. OrmpenenuTeny, X CBOMCTBA U BblunciIeHUs. [lonsaTus
MUHOpa U aJIreOpanyeckoro JOIMOJHEHHs. Pa3nokeHue onpenenuTesns o 3JIeMeH-
TaM CTPOKHU WJIH CTOJIO1A. Beruncinenue onpeaenureneii pa3auyHoro nopsjaKa.

Tema 1.2. O6paTHass MaTpuuA.

OOpaTHast MaTpulla U AJTOPUTM €€ BBIUMCICHMS. DJIEeMEHTapHbIE MPeodpas3o-
BaHMs MaTpull. [IpuBeaeHne MaTpUIbl K JMarOHAJIBHOMY WM TPalelUEeBUAHOMY BU-
ny. Marpuunas ¢opMa 3amuCH CHUCTEMBl JIMHEWHBIX alreOpandyeckux ypaBHEHHI.
Panr matpuiisl.

Tema 1.3. Pemenue cucrem JIMHEHBIX aJIredpanyecKux ypaBHeHHH.

Cucrembl JTUHEHHBIX areOpanyecKuX ypaBHEHUN, OCHOBHBIE MOHSATHUS pelle-
HUsI, COBMECTHOCTH U HECOBMECTHOCTH CUCTEMBI. PenieHrne cucTeM JMHEWHBIX ypaB-
HeHuit MmetogoMm Kpamepa, merogom oOpaTHoi maTpuilbl, MeToioM ["aycca. IIpoBep-
Ka npaBuiIbHOCTU pemenui. Teopema Kponekepa — Kanemnu. Pemenue npon3Bosib-
HBIX CUCTEM JIMHEWHBIX YpaBHEHH MeToA0M [ 'aycca. Pemenne oqHOpOIHBIX CUCTEM
JIMHEWHBIX YPaBHEHHM.

Pa3zgen 2. JjieMeHTHI BEKTOPHOI aJre0pbl

Tema 2.1. Jluneiinpie omepary HaJ BEKTOpaMU, UX CBOWCTBa. JIWHelHbIe
KOMOMHAIMK BEKTOpOB. JIMHEHHAs 3aBUCUMOCTh 1 HE3aBHUCHMOCThH BEKTOPOB. baswuc
CUCTEMBI BEKTOPOB. Pa3noxenue BekTopa mo 6asmucy.

Tema 2.2. CxanspHoe, BEKTOPHOE M CMEIIAHHOE MPOU3BE/ICHUS BEKTOPOB, UX
CBOWCTBA. YCJIOBUS OPTOrOHAJIBHOCTH, KOJUIMHEAPHOCTH, KOMILUIAHAPHOCTU BEKTO-
pOB.

Tema 2.3. Jluneiinbie npoctpanctBa. baszuc. [IpeoOpazoBanue maTpulilbl Ju-
HEWHOro oreparopa Mpu mepexoje oT 6asuca k 06azucy. CoOCTBEHHbIE 3HAYEHUS U
COOCTBEHHBIC BEKTOPHI MATPHIIHI.

Pa3nesn 3. Kpusbie BTOPOro nopsijaka

Tema 3.1. Dmnurnc, nmapabosna, runepOoia, UX CBOWCTBA U ypaBHeHUs. O01ee
ypaBHEHHE KPUBOM BTOpPOro mnopsaka. IIpuBeneHue ypaBHEHUs KpUBOW BTOPOIO I10-
pAKa K KAHOHUYECKOMY BH]TY.
Pa3zes1 BLIHOCHTCSI HA CAMOCTOSITE/IbLHOE M3YYECHHeE.

Pa3znea 4. DiieMeHTHI MATEMATHYECKOT0 AaHAJIN3A



Tema 4.1. YucnoBas nocnenoBatesnbHOCTh. lIpenen uumcioBoil mocnenoBa-
TeIBHOCTH U ero cBorictBa. Oynkuus. [Ipenen Gynkuun. OCHOBHBIE TEOPEMBI O Tpe-
nenax (ynkiuu. [lepBblil U BTOpOi 3ameuaTenbHble npesenbl. CpaBHEHHE OECcKO-
HEYHO MaJIblX U OCCKOHEYHO OOJBIINX BEIUYHH. DKBUBAJICHTHbIE OECKOHEYHO Ma-
JIbI€ BEJTUYUHBI.

Tema 4.2. HenpepsIBHOCTh (DYHKIIMN B TOYKE U Ha MPOMEXKYTKe, TOUKH pa3-
peiBa QPyHKIIMU, UX KiIaccupUKaysi. ACUMIITOTH Tpaduka GyHKIMH, UX KiacCudu-
Kall¥si, YCIOBHS CYIIECTBOBAHMS, METObI HAX 0K ICHU.

Tema 4.3. [IpousBogHas GpyHkuuu. ['eomeTpuueckuii 1 MEXaHUYECKHI CMBICT
npousBogHoi. [IpaBuna auddepenurpoBanus u GHOPMYIIbl BBIYUCICHUS MTPOU3BO/I-
HbIX. TaOnuia MpPOW3BOIHBIX OCHOBHBIX JJIEMEHTapHbIX (yHKUMNA. Brrancnenue
MPOU3BOAHBIX (PYHKIHMMI, 3aJaHHBIX PA3IMYHBIM 00pa3oM.

Tema 4.4. ludpdepenuman. IlpousBonneie n auddepeHuansl BhICIIAX T10-
psakoB. [IpubnuxeHHbIe BBIYUCICHUS ¢ TIOMOIIBIO U pepeHaios.

Tema 4.5. PackpsiTue HeomnpeaeneHHocTelt paznuyHoro tuna. [Ipasumno Jlonu-
tansi. opmyna Teitnopa PasnokeHHs OCHOBHBIX 3JIEMEHTAPHBIX (GYHKIMMA 10 Pop-
myine Maxknopena. [IpuOnmkeHHble BBIYUCIIEHUS ¢ TOMOIIBIO Gpopmyssl Teitnopa.

Tema 4.6. OcHoBHBIE TeopeMbl U epeHINaTIbHOTO ncUucaeHUs. MOHOTOH-
HOCTh (PyHKLMHU, SKCTpeMyMbl HeoOXxoauMble U 10CTaTOUYHbIE YCIOBHSI MOHOTOHHO-
CTH, JIOKaJIbHOTO 3KcTpemyMa. MccaenoBanue BbITYyKIOCTH rpaduka pynkuuu. Tou-
KM neperuoda rpapuka QyHKIuM.

Tema 4.7. OOmas cxema ucciaeAoBaHusg PYHKIMHU U TIOCTPOCHUSI €€ Tpaduka.
CaoiicTBa (hyHKIIMI, HEMPEPBIBHBIX Ha 0Tpe3ke. Hanbomnpiee 1 HauMeHbllee 3Haye-
HUA (PYHKIIMM Ha OTpE3KeE.

Pa3nen 5. luddepenunanbHoe ucuucjieHue QyHKIMA HECKOJIBKHUX MepeMeHHbIX

Tema 5.1. OyHKIMA HECKOIBKUX TepeMeHHBIX. [Ipenen u HempepbIBHOCTS.
OcHoOBHBIE CBOIWCTBa HENpepbIBHBIX (GyHKIMNA. YacTHblie npousBoaHbie. [lomHbIN
muddepennuar. [IpousBoaHbIe CHOXKHON (YHKIIUU HECKOJIBKHX MEPEMEHHBIX.
YactHble pou3BoAHbIE U AU(depeHumansl Beicmx nopsakos. Teopema [Bapua.

Tema 5.2. [IpousBonnas nmo HanpasneHuto. [ paauent. KacarenpHast kK KpUBOH.
KacarenbHasg miockocTe 1 HOpMallb K TToBepxHOcTH. Dopmyna Teinopa. IkcTpe-
MyM (YHKIIMM HECKOJBbKUX NepeMeHHbIX. HeoOXxoaumble M TOCTATOUHBIE YCIOBUS
JKCTpEMyMa.

Bropoii cemecTp
Pa3nen 6. UHTerpanbHoe ucumncjieHne

Tema 6.1. IlepBooOpa3nas. Heonpenenennslit mHTErpai u ero cBoiicTea. Tao-
JIMIIa MHTETPAJIOB OT OCHOBHBIX DJIEMEHTApHBIX (PyHKIMHA. MeToa HermocpencTBEHHO-
IO UHTETPUPOBAHHUSL.
MeTtox HHTETPUPOBAHUS C MTOMOIIBIO 3aMEHBI TIEPEMEHHOM, MTOABEICHUEM I10/T 3HAK
auddepennnana. MeToa HHTETPUPOBAHUS TIO YACTSIM.
WuTerpupoBanue parroHAIBHBIX Ipo0eli MHTErpUpOBaHUE HEKOTOPHIX BUIOB Uppa-
[IUOHAJILHBIX ¥ TPUTOHOMETPHUECKHUX (QYHKITHH.



Tema 6.2. 3agaun, mnpPUBOAAIINE K TMOHSATHUIO OMPEIACICHHOTO HWHTErpaja.
OnpeneneHHbIl MHTErpall, €ro CBOMCTBA. Y CJIOBUS MHTErpupyemoctu. MHTerpan c
nepeMeHHbIM TpesiesioM uHterpupoBanus. @opmyna Hetorona — JleitOnuna. 3amena
NIEpEeMEHHOU B ONIPEICTICHHOM HHTETpalie.

[TpunoskeHus: ONpeneICHHOT0 HHTErpaja B TEOMETPUN U MEXaHUKE (BbIUKCIIC-
HUE TUIOMAACH MIIOCKUX (GUTYP, THHBI KPUBOM, 0O BEMOB.

Tema 6.3. HecoOcTBeHHBIE MHTEIpalibl IEPBOTO U BTOPOTO pojia (1o OecKo-
HEYHOMY MPOMEXYTKY, OT HEOTPaHUYEHHBIX (PYHKIIMHA Ha KOHEYHOM IPOMEKYTKE),
MX CBOWCTBA.

Paspnen 7. Teopust BeposiTHOCTE#

Tema /7.1. Beenenue. DnemenTsl kKoMOMHATOpUKU. [IpaBuia cyMMbl U ipou3s-
BeieHUs1 KoMOuHaTopuku. CoeuHeHus (pa3MeIleH s, IEPECTaHOBKHU, COUCTAHMUS).

[Ipeamet Teopun BeposTHOCTEH. Bunbl cinydalineix coObiThil. Kiaccuueckoe,
CTaTUCTUYECKOE U TEOMETPUUYECKOE ONPEIEICHNUS BEPOSITHOCTH MOSBICHUS COOBITHSI.

Tema 7.2. Anre6pa coObitrii. Teopembl COKEHHSI BEPOSITHOCTEN ISl HECOB-
MECTHBIX U COBMECTHBIX COOBITHI, TEOPEMbI YMHOKEHHUSI BEPOATHOCTEN JIJIs1 3aBUCH-
MBIX U HE3aBUCUMBIX COOBITHUI. DopMyIbl TOTHON BeposiTHOCTH, beiteca u bepnyi-
nu. JlokanpHas U HHTErpalibHasi TeopemMsl Jlarmaca.

Tema 7.3. Cyuaiinblie BenuuuHbl. [loHsTHE 3aKOHA pacnpeneneHus: AUCKPET-
HOM CiIy4ailHON BEJMYMHBI U CIIOCOOBI ero onucanus. OCHOBHBIE 3aKOHBI pacnpe/e-
JIEHUsI JUCKPETHOW CIIydaHOM BEJMYMHBI (TUIEPreOMETPUUECKU, OMHOMUAIBHBIM,
pacnpenenenue Ilyaccona).

Tema 7.4. YncnoBble XapaKTEPUCTUKU JTUCKPETHBIX CIyYailHBbIX BeIWYUH. Ma-
TEMAaTUYECKOE OXKUIAHUE U JUCIEPCHS CIIyYaWHBIX BEJIWYWH, UX BEPOSTHOCTHBIN
CMBICJI U CBOMCTBA.

Tema 7.5. HempepbiBHble ciiydaiiHble BeauuuHbl. MHTerpanbHas (yHKUMS
pacnpenenenus. [InmotHocTh BeposiTHOCTEH. CBA3b MEXAY MHTETPAIbHON (DYyHKIIHEH
pacrpeneneHus U IJIOTHOCTBIO BEPOATHOCTEW. MaremaTuyeckoe OXUIAHUE U JUC-
[IEPCUS HEPEPHIBHOM CIIy4alHOW BEJIUYUHBI.

OCHOBHBIE 3aKOHBI PACHPEICIICHHUS] HETPEPHIBHBIX CIy4allHbIX BEIWYUH. PaB-
HOMEPHBIM, MOKAa3aTeJbHBIN 3aKOHbl. HopmanbpHbIli 3aKOH pacupeneneHus. Bepost-
HOCTh NONAJaHUs HOPMAJIBHO PACIPEICICHHON CIy4YalHOW BEJIWYMHBI HA TPOU3-
BOJIbHBIN KOHEYHBIM MHTEPBAJ, HA UHTEPBaJl, CAMMETPUYHBINA OTHOCUTEIBLHO CPEAHE-
ro 3HauyeHus. [IpaBuio tpex curm.

Tema 7.6. IlpenensHbie TeOpeMbl Teopun BeposTHOCTeN. Teopema YeOrbIieBa.
Teopema bepnyiumu. L{enTpanbHas npeaeibHas Teopema.

Pa3nen 8. MaremaTndeckasi CTAaTUCTHKA

Tema 8.1. OcHOBHBIC 33/1a4l MAaTEeMATUYECKON CTAaTUCTUKHU. BBIOOpOUHBIN Me-
toa. ['eHepanbHasi COBOKYMHOCTh U BhIOOpKA. Turbl BeIOOpOK. CTaTHCTHYECKOE pac-
npenenenne BeiOOpkH. IlocTpoenue smmupuyueckoil GyHKIMU paclpenesieHus BbI-
OOpKH, MOJIUTOHA U THCTOTPAMMBbI OTHOCUTENIBHBIX YacTOT.

Tema 8.2. ToueuHble OIIEHKM MapaMmeTpoB pactpeneneHus. TpeboBaHus K
OLIEHKaM: HECMEIIEHHOCTbh, COCTOSITENbHOCTh, 3 dekTuBHOCTh. BhiOOpouHas cpen-
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Hss1. BeiOopodHas u ucnpaBieHHas AUCTIIEPCUH. Y IPOIICHHBIE METO/bI pacueTa CTa-
TUCTUYECKUX XapaKTEPUCTUK BHIOOPKHU.

WNuTepBanbHbie OLEHKU. JlOBEpUTENbHBIA HMHTEpPBAN JJII MAaTeMaTH4YeCKOTro
OKUJIaHUS MPU U3BECTHOM CpEJIHEM KBaJIpaTUYECKOM OTKJIOHEHHH. Pacnpenenenue
CrprofenTa. JloBepuTebHbIA UHTEPBAJ AJI1 BBIOOPOYHON CpeHell pH HEM3BECTHOM
CpellHeM KBaJpaTuuecKoM OTKJIoHeHHH. Citydail Manoi BEIOOPKH

5. Oﬁpa3OBaTeJIbHLIe TEXHOJOTHH, MIPUMCHACMBIC ITPU OCBOCHHUU TUCHHUIIJIUHBI

MeTouka npenoaBaHus AUCIUILINHBI « BBICIIass MaTeMaTHKa» U peaiu3aius
KOMIIETCHTHOCTHOT'O TIOJX0/a B M3JI0KECHUHM W BOCIPHUATHH MaTepuajia mpearycMar-
PHUBAIOT KCIIOIB30BAHHUE CIICIYIONIMX aKTUBHBIX M WHTCPAKTHBHBIX (DOpPM IpoOBee-
HUS TPYNIOBBIX, HHIUBUAYAIbHBIX, ayJTUTOPHBIX 3aHATUH B COYCTAHHWH C BHEAYH-
TOPHOH pabOTOM C IEJIbI0 (POPMUPOBAHUSA M PA3BUTHS MPOPECCHOHATBHBIX HABBIKOB
00yJaroImMXCs:

o 3allliTa W HWHAUBUAYyaJbHOE OOCYXKJICHHE BBINMOJIHSIEMBIX 9JTaIroB
pacdeTHO-Tpaduueckux padbor;

o MIPUBJICUCHHE JTyUITUX CTYJACHTOB K KOHCYJIBTUPOBAHUIO OTCTAIOIINX.

o HCITOJIh30BAaHNE WHTEPAKTUBHBIX (OPM TEKYIIEro KOHTPOIS B (dopme
ayJIMTOPHOTO U BHEAYJUTOPHOTO HHTEPHET-TECTUPOBAHUS;

o UTOTOBBI KOHTPOJb COCTOUT B YCTHOM SK3aMEHE 0 MAaTeMAaTHKE C

Y4E€TOM PE3YJIbTATOB BBHITIOJIHEHUS CAMOCTOSATEIBHBIX PaboT.

VY nenbHbINA BeC 3aHATHH, MPOBOJAUMBIX B MHTEPAKTUBHBIX (hopmax, ompeeacH
[JIABHOM 11€JIbI0 00pa30BaTEeIbHOM MPOTrpaMMbl, OCOOEHHOCTbIO KOHTHUHITEHTa 00Y-
YaIOMMUXCS U COJICpKAHUEM JUCIMIUIMHBI «Bpiciias MaremaTukay W B ILIEJIOM IO
nucuuimae coctaBigeT S0 % ayauTOPHBIX 3aHATUW. 3aHSATUS JIEKIUOHHOTO THUIIA
coctaBisitoT 50 % ot oObemMa ayAUTOPHBIX 3aHSATHIA.

[IpoBenenue 3aHATHI IpeaycMaTpuBaeTcs Takke B Ims.mospolytech.ru na oc-
HOBE pa3paboTaHHbIX Kadeapoil «MaremaTHKa» 3JIEKTPOHHBIX 00pa30BaTEIbHBIX
pecypcoB (D0OP) no Bcem pazzenaM NporpaMMbi:

® 110 JUHEIHOM U BEKTOPHOM anredpe;

® 10 MATEMAaTUYECKOMY aHAJIU3Y;

e 110 QYHKIMSAM HECKOJIBKUX MEPEMEHHBIX;

® 10 UHTETPATIbHOMY HUCUYHUCIICHUIO;

® [10 TEOPUHU BEPOSATHOCTEN U MATEMATUYECKON CTATUCTHKE.
Pazpaborannsie DOP BKIIIOYAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

6. OneHo4HbIe cpeacTBa AJIs TEKYIIEero KOHTPOJIA YCIIeBaeMOCTH, IPOMEKYTOY-
HOM aTTeCTALMM 110 UTOTAaM OCBOCHHS JUCHMILUIMHBI H Y4eOHO-MeTOAUYECKOe
o0ecrnevyeHre CaMOCTOATEIbLHON PadOThI CTYICHTOB

B npouecce oOyueHust Ha MEPBOM M BTOPOM KypCax MCIOJIb3YIOTCS CIEIYIO-
iK€ OLIEHOYHbIE (POPMBI CAMOCTOSITENIbBHOW PabOThI CTYIEHTOB, OLEHOYHBIE CpEl-
CTBa TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MPOMEXYTOUHBIX aTTeCTaIUi:



B nepBoM cemecTpe
- TPU pacyeTHO-rpapuyecKue padoThl.

PacueTrHo-rpaduueckasi padora Nel mo JiuHeiiHOM U BEKTOPHOM ajreodpe.

KpaTkoe copep:kaHue 1 3Tarnbl pacyeTHO-TpapuuecKoi paboThI:
e PemuieHue cucTeM JMHEWHBIX alreOpandeckux ypaBHeHU Metogamu [aycca,
Kpamepa u oOpaTHOI MaTpuLbI.
e BekTopsl, AeicTBUA HaJl BeKTopaMu. CKaJIIpHOE, BEKTOPHOE, CMENIaHHOE
IIPOU3BEACHUS BEKTOPOB.

PacuerHo-rpaguueckasi padora Ne2 mo MmareMaTH4eCKOMY aHAJIM3Y.
KpaTkoe copepxanue 1 Tanbl pacdeTHO-Tpadudeckoil paboThI:
[Tpenen uncnoBoil nocneno0BaTeIbHOCTH, IpeaeN (PyHKLIUU.
HccnenoBanue pyHKINN HA HENPEPHIBHOCT.

Boruncnenre npon3BOHbIX (DYHKIIHH.

Hccnenosanne GyHKIMHU, TOCTPOECHUE TPadUKOB.

PacuerHo-rpagpuueckasi padora Ne 3 mo GpyHKIUSIM HECKOJIbKHUX NePeMEHHbIX.
e Kparkoe conepkanue pacueTHO-Tpadudeckoi paboThI:
e ODyHKIMHU HECKOJBKUX NEPEMEHHBIX. YacTHbIE Tpon3BOAHbIE. [Ipon3BOIHbBIE
OT CIOKHBIX QyHKIMH. [Ipon3BoiHas MO0 HAIPABIEHUIO U TPAJUEHT. DKCTpe-
MyM (QYHKLIHH JBYX TIEPEMEHHBIX.

Bo BTOpOM cemecTpe
- IBe pacyeTHO-rpaduyeckue padoThl.

PacuerHo-rpaduueckasi padora Ne 4 o HHTErpajabHOMY UCHHUCIEHHIO.
Kpatkoe copeprxanue u 3Tanbl pacueTHO-Tpaduueckon paboThI:
e MeToabl HHTErPUPOBaHUS. BrIuncieHre HEONIPEAEICHHBIX HHTETPAJIOB.
e [IpunioxxeHus onpeneneHHbIx HHTerpanos. MccnegoBanue cXoaMMOCTH HECOO-
CTBEHHBIX UHTETPAJIOB.

PacueTrHo-rpaguueckasi padora Ne 5 o Teopun BeposiITHOCTEl U MaTeMaTHYe-
CKOM CTATUCTHKE.

KpaTkoe copepxanue pacueTHO-TpapuuecKkoil paboThI:

YacTs 1:

e OmnpeneneHue BEPOSITHOCTEN CITy4alHBIX COOBITHH, 3aKOHOB paclpeeIeHUs
JUCKPETHBIX U HETIPEPHIBHBIX CIIyYalHBIX BEJIMYMH U UX YHUCIOBBIX XapaKTe-
PHUCTUK.

Yacts 2:

e [loctpoenue smnupuyeckor GyHKIMK pacrpeiesieHrs BbIOOPKH, MOJIUTOHA U
TUCTOTPaMMbl OTHOCHUTEJIBHBIX YaCTOT.

e PacyeT CTaTUCTUYECKHX XapaKTEPUCTHUK BBIOOPKHU.



OueHOYHbIE CpENICTBA TEKYIIEro KOHTPOJS YCHEBAEMOCTH BKJIIOYAIOT KOH-
TPOJIbHBIE BOMPOCH M 3a7aHus B GopMe OJJAHKOBOT'O TECTUPOBAHMS JJISI KOHTPOJIS
OCBOECHUS 00yYarOITUMHUCS pa3/eoB JUCHUILINHGI, TpueM PT'P.

OO6pasiupl TeCTOBBIX 3a7aHuid, 3ajlannii PI'P, KOHTpOJIbHBIX BOMPOCOB M 3aj1a-
HUHN JIJIS1 TPOBEJICHUSI TEKYIIIEI0 KOHTPOJISA, SK3aMEHAIIMOHHBIX OMJICTOB ITPUBE/ICHHI B
[Tpunoxxenun 2.

6.1. ®oH OLIEHOYHBIX CPEJCTB JJIsl MIPOBEJIEHUs MPOMEKYTOUYHOI
aTTecTalMu O0Yy4YalNMXCHA MO JUCHUIINHE « Bpiciasa MmaTeMaTuKa
6.1.1. IlepedyeHb KOMIETEHIINI C YKa3aHUEM ITANoB X (POPMUPOBAHUS B IIPOIIECCE
OCBOEHUS 00pa30BaTEIBHON MTPOTPAMMBI.

B pe3ynbraTe 0CBOEHUS TUCHUILUIMHBI POPMUPYIOTCS CIEAYIONTUE KOMIIETEHIIUN

Kog B pe3yabTarte ocBoeHHs 00pa30BaTebHOI MPOrpaMMbI 00y-
Komnerenuun YJalINAcAa J0JIKeH 00,1a1aTh
OIIK-1

CIIOCOOHOCTBIO peIlaTh BOMPOCHI MPOPECCUOHAIBHON €SI TEIbHO-
CTHM HAa OCHOBE €CTECTBEHHOHAYYHBIX U OOILEMH)XCHEPHBIX 3HAa-
HUIl, METO/IOB MAaTEMAaTHUECKOTO aHAJIN3a U MOJICTUPOBAHUS

B npouiecce ocBoeHust 00pa3zoBaTebHOM NpOrpaMMbl JaHHBIE KOMIIETEHIIUH, B
TOM YHCJIE€ UX OTAEJIbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS MOITAMHO B XOAE OCBOCHHUSA
0Oy4aroMMUCS TUCUUILIMH (MOAYJIEH), MPAKTUK B COOTBETCTBUU C YYEOHBIM ILIa-
HOM M KaJIeHJapHbIM rpa)MKoM y4eOHOro mpoiiecca.

6.1.2. Onucanue nokaszaresieil 1 KpUTEpUEB OLEHMBAHNUS KOMIETEHIIUI,
(popMuUpyeMBIX 10 HTOTaM OCBOEHUSI AUCHHUIIMHBI, ONMCAHUE IIKAJ
OlLleHUBAHUSA
[Tokazarenem olleHMBaHMsI KOMIIETEHIMI Ha pa3IMYHBIX dTanax ux GopMupo-
BaHUs SIBJISIETCS IOCTHXKEHUE 00YJaroIMMHUCS TUIAHUPYEMBIX Pe3yJIbTaTOB 00yUEeHMUSI
10 JTUCIUILINHE.

Kpurepumn oueHnBanus

IToxa3zarenn
2 3 4 5

OIIK-1 cnoco0HOCTH pemiaTh BONPOCHI NPOGQecCHOHAIBHOMN AeSiITeJIbHOCTH HA OCHOBE eCTeCTBEH-
HOHAYYHBIX U Oﬁlllel/lH)KeHele)IX 3HaHI/[I7[, METOA0B MATEMATHYECCKOI0 aHAJIU3a U MOJICJIMPOBAHUSA

3HATh: OO6yuarommiics OOyuarommiics OO6yuaromuiics OO6yuarommiics
OCHOBHBIE  3aKOHBI | IEMOHCTPUPYET JEMOHCTPHUPYET JIEMOHCTPUPYET J€MOHCTPHUPYET
€CTECTBEHHOHAYYHBIX | TIOJHOE OTCYTCTBHE | HETIOJIHOE COOT- JIOCTATOYHO MIOJTHOE COOTBET-
AJUCIHUITIINH u ux | Hjiin HEAO0CTAaTO4- | BETCTBUC 3HAaHUU I‘Hy6OKI/I€ 3HAHUA | CTBUE 3HAHUU npo-
MPOSIBJICHUS. B TIPO- | HOE COOTBETCTBHE | MPOTpaMMe: KOHTPOJUPYEMBIX | TpaMMe TUCIIH-
¢beccronanbHON Cde- | 3HAaHUM KOHTPOJHU- | JOMYCKAIOTCA pa3AeinoB AUCLHU- | IUIUHBI,
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pe, MeTobl alreOpsl,
MaTeMaTu4ecKoro

aHanus3a, auddepen-
UaJbHBIX  ypaBHe-

PYEMBIX pa3lelioB
MaTeMaTHKH:

He crmoco0eH apry-
MCHTHUPOBAHHO U

OLIMOKH, IPOSIB-
JSIeTCS He10CTa-
TOYHOE, MOBEPX-
HOCTHOE 3HaHHE

IUIMHBI, OTBEYAcT
Ha BCE BOIPOCHI,
B TOM 4YHCJIE JO-
MMOJIHUTEIbHEIE. B

JIOTUYHO U apry-
MEHTHPOBAHHO OT-
BEYAcT Ha BCE BO-
IIPOCHI, B TOM 4YHUC-

HHﬁ, TCOpHUU BCPOAT- | IOCICAOBATCIBHO TCOpHU, CYTH MC- TO KC BpCMs IIpH | JIC AJOIMMOJIHUTCIIb-
HOCTeH M MaTeMaTu- | u3jaratb MaTepH- | TOAOB. s mojy- | OTBETE IOIMYCKAeT | HbIC, TOKA3bIBACT
YeCKOM CTaTUCTUKU all, HCIIPABUJIBHO | YCHHA IIPABUJIb- HCCYIICCTBCHHBIC BBICOKHH YPOBCHb
OTBEYaeT Ha J0- | HOrO OTBETA TPE- | MOTPEIIHOCTH TEOPETHYECKON
IIOJIHUTCIIBHBIEC BO- 6yIOTC$I YTOYHA- WM AgaetT HCEAO0- | IOATOTOBKU
MPOCHI MJIH 3aTPY/- | OIIKE BOPOCHI. CTaTOYHO TOJIHBIE
HACTCA C OTBETOM OTBCTHI
yMeThb: OO0yyarormmiics OO0yyvarommiics OOyuarommiics OOyuarommiics
HCII0JIb30BATh OC- | MOKa3bIBAET HEJO- | JIEMOHCTPHPYET JIEMOHCTPUPYET | IEMOHCTPHUPYET
HOBHBIC 3aKOHBI | CTATOYHOE YMEHHE | HEMOJIHOE COOT- YaCTHMYHOE COOT- | YMCHHUE HpUME-
€CTECTBEHHOHAYYHBIX | IPUMEHSATH TEO- BETCTBHUE CIIEAy- | BETCTBHE CIIEAy- | HATh TEOPHIO K

JUCIHUIUIMH M METO-
Il MaTeMaTHYECKOTO
aHaJIN3a, BEPOSIT-
HOCTHO-

CTaTUCTHYECCKHE Me-
TOABI IS MOJEIU-
pOBaHUS MPOIECCOB B

PUIO K PEIICHUTO
IpejiaracMbIx 3a-
1ad, JOIyCKaeT
rpyObie ommoKu
IIPY PEIICHUU 32a-
a4y Wi BooO1e
pelIeHus 3a/1a4 OT-

FOIINX YMEHUM:
pelieHue 3aad,
YMEHHE M0JIb30-
BaThCs BEPOSIT-
HOCTHO-
CTaTUCTHYECKUMU
Merojaamu. B pe-

FOIINX YMEHUM:
MIPUMEHSTh T€O-
peThyYecKue Me-
TOJIbI K PEIICHUIO
3a1a4. Y MCHHS
OCBOCHBI, HO JIO-
ITYCKalOTCs He-

pElIeHUIO Mpeyia-
raeMbIX 3ajad,
MPABWJIBHO | ITOJI-
HO CTPOUTBH peliie-
HHS MaTeMaTH4e-
ckux 3amad. CBo-
00HO oTepupyeT

npoeCCUOHATILHON | CYTCTBYIOT, HETIpa- | MICHHUHM 3a7a4 MO- | 3HAYUTEIIbHBIC PHOOPETEHHBIMU
o0ractu BUJILHO OTBEYAET TYT COJIEPKAThCSA | OIMIMOKH, HETOY- | YMEHUSIMHU, MTPH-
Ha JIOIOJHUTEIb- rpyOblie olMOKH, | HOCTH, 3aTpyJHE- | MEHSET X B CUTY-
HBIC BOHpOCI)I, CBJI- HpOSIBJ'ISIeTCSI HC- HUSI HpI/I pCHIC- AlUAX ITOBBIIIICH-
3aHHBIE C U3YYaB- | JOCTATOYHOE HMH 3a7a4, HE HOM CIOKHOCTH.
IIIMMHUCS B Kpre yMeHI/Ie HpI/IMe- BIINAOIINC HA
MaTEeMaTHYeCKUMHU | HATh TEOPUIO K oOmuii xox pe-
METO4aMH U MOJEC- pemeHH}o Hpenna- IeHusA
JSMU WJTW 3aTPYA- | TaeMbIX 3a7a4.
HSICTCS C OTBETOM
BJIAJETh: OO6yuatomuiicst He | OOyuaromuiics OO6yuaromuiics OOyuatromuiicst B
METOJaMH  MaTeMa- | BJIaJeeT UM B CO- | BIaJeeT MaTeMa- | YaCTHYHO BJafe- | IOJHOM 00beEME
THUYCCKOI'o aHaJin3a u BepHIeHHO HEI0- TUYCCKUMU METO- €T ME€TOdaMU N BJIaACCT MECTOAaMU
MOJICTTUPOBAHUS, CTAaTOYHOM cTene- | JaMH B HEMOJIHOM | METOIMKAMU A METOIUKAMU
TEOPETUIECCKOTO Y | HU BJIAJICET HaBBI- | 0OBEME, JIOMyC- pacueToB, HaBbI- | PacyeTOB, CBOOO/I-
AKCIIEPUMEHTAILHOTO | KAaMH IIPUMEHEHHSI | KAIOTCS 3HAYH- KH OCBOEHEI, HO HO MPUMEHSET T0-
HCCIICOIOBAHUS JJISL TeOpeTI/I'-IeCKOFO TCIIBHBIC 0HII/I6KI/I, }IOHYCKaIOTCH HC- J'Iy‘IeHHI)Ie HABBIKHN
pelleHrs  TpUKIAJ- | anmapara u pas- MPOSIBIISIETCS He- 3HAYUTEILHBIE B CUTYaIlUsX TI0-
HBIX 3a1a4 B HpO(l)eC- JIMYHBIX MaTE€MaTHu- | JOCTATOYHOCTH OIHI/I6KI/I, HCTOY- BBIIHeHHOﬁ CIIOXK-
CHOHAJILHOU Iesi- | YeCKUX METOIOB K | BIIaJEHHS Mare- HOCTH, 3aTpyAHE- | HOCTH.
TEJIbHOCTH PEIICHUIO 3a/1a4 MaTHUYECKOW TeX- | HUS IIPH aHAJIH-

HUKOM, UCITBITHI-
BaeT 3HAYNTEIIb-
HBIE 3aTPYIHECHUS
NPy MPUMEHEHUH
HaBBIKOB B HOBBIX
CUTYalIHSIX.

TUYECKUX OIIepa-
LUAX, IEPEHOCE
YMEHUI Ha HO-
BBIC, HECTaH1APT-
HBIC CUTYallUH.
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[ITkana oneHMBaHUS PE3yIbTATOB MPOMEKYTOUYHOU ATTECTALIMU U €€ OMUCAHUE!

dopmMa IPOMEKYTOYHOM ATTECTALMM: IK3aAMEH

[IpomexxyTouHas arrectanus oOy4aromuxcs B (opme 3K3ameHa MpOBOIAUTCS
[0 pe3yJibTaTaM BBINOJIHEHUS BCEX BHJIOB yueOHON paboThl, MPETyCMOTPEHHBIX
y4eOHBIM IJIAHOM I10 JIaHHOW JUCHMIUIMHE, IPU 3TOM YYUTBHIBAIOTCS PE3YNbTATHI Te-
KYIIEro KOHTPOJISl yCIIEBAEMOCTH B TeueHHe cemecTpa. OlleHKa CTENEHU JOCTHUKCHHUS

O6y‘{aI-OHII/IMI/ICSI IUIAHUPYCMBIX PE3YJIbTAaTOB 06Y‘-ICHI/IH IO JUCHHUILINHE ITPOBOOUTCA
mpernoaaBaTciicM, BCAYIIUM 3aHATUSA 110 AUCHUIIIIMHE MCTOJA0M BKCHepTHOﬁ OLICHKH.

IIo utoram HpOMC)KyTO‘-IHOﬁ aTTeCTaluu 110 JUCHHUIIIIMHE BBICTABJIICTCA OLICHKA «OT-

JIMIHO», «XOpPOII0», KYAOBJICTBOPUTCIBHO» NN KHCYIOBJICTBOPHUTCIILHO.

HIkana oueHnBaHuAa

Onucanue

OTJIUYHO

BeltosiHeHbI Bce 00si3aTe/IbHbIE YCJIOBHS MOATOTOB-
KH CTYAE€HTa K IPOMEKYTOYHON aTTecTaluM,
IIPELYCMOTPEHHBIE ITPOrpaMMoil aucuMIuinHbel. Cry-
JIEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUMU, YMEHUHU,
HABBIKOB IOKa3aTelisiM, NpPHUBEACHHbIM B Ta0OJMLIAX,
ONepupyeT NPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HAaBBIKAMH, NPUMEHSAET UX B CUTYalUSX MOBBIIIECHHON
cioxHOCTH. [Ipu 3TOM MOryT OBITH TOMYIIEHBI HE3HA-
YUTEJIbHbIE OIIMOKH, HETOYHOCTH, 3aTPYIHEHUs IpHU
IIEPEHOCE 3HAHWW W YMEHHMM Ha HOBBIE, HECTAHIAPT-
HBIE 33J1a4H.

Xoporo

BrinonHeHs! Bce 00s13aTe/IbHbIE YCJIOBHS MOATOTOB-
KM CTYAEGHTAa K I[POMEKYTOYHON aTTecTaluH,
IIPEAYCMOTPEHHBIE TPOTrpaMMON JTUCHUIUIMHBL. CTy-
JICHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUI,
HABBIKOB IMOKa3aTesisiM, NpPHUBEACHHbIM B Ta0JMLIAX,
ONEepUpPYeT MPUOOPETEHHBIMU 3HAHUAMH, YMEHUSIMH,
HaBbIKaMHU. B TO ke BpeMs Ipu OTBETE JOIYCKAET He-
CYILIECTBEHHBIE ITOIPEIIHOCTH, 3a1a4N PELIAET C HEMNO-
YyeTaMi, He BIMSAIOIIMMU Ha OOIIUN X0 pelIeHHUS.

Y 10BIETBOPUTEIBHO

BrimonHeHb! Bce 00s13aTe/IbHbIE YCJI0BHS MOATOTOB-
KH CTyJeHTa K IPOMEeXYTOYHOH AaTTecTalMH,
IpEeIyCMOTPEHHbIE MNPOrpaMMON JUCHUIUTUHBL CTy-
JICHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUU,
HABBIKOB II0KA3aTessiM, MPHUBEIECHHBIM B TaOJIHIAX,
ONEepUpPYEeT MPUOOPETECHHBIMU 3HAHUAMH, YMEHHUSIMH,
HaBblikaMu. Ho moka3eiBaeT HeriyOOkue 3HaHUA, TpU
OTBETE HE JOMYCKaeT IrpyObIX OMIMOOK WU MPOTHUBO-
peunii, ogHako B (OPMYIMPOBAHUU OTBETA OTCYT-
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CTBYET NOJDKHAs CBSI3b MEXIY aHAJIN30M, apryMEHTa-
M€ W BBIBOJAMH, B PEIICHUM 334a4 MOTYT COJEp-
XKaThCsl TpyObIe OmMMOKHU. J[1s1 momydeHus: mpaBUIbHO-
ro OTBETA TPEOYIOTCS] YTOUHSIOIIME BOMPOCHI.

He BbImosiHEHBI 00s13aTe/IbHbIE YCJIOBUA MOATOTOB-
KH CTyJAeHTa K NPOMEXKYTOYHON AaTTeCTALUM,
MPEyCMOTPEHHBIE TpOorpaMmMon aucuuruineel, MJIN
CTYZIEHT JIEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HA-

HCYI[OBJICTBOPI/ITCJILHO HHﬁ, YMCHPIfI, HABBIKOB IIPUBCACHHLIM B Ta6JIHIIaX,

AOITYCKAIOTCA 3HAYUTCIIBHBIC OI_HI/I6KI/I, IMPOABIIACTCA
OTCYTCTBHUC 3HaHI/If/’I, YMGHHﬁ, HaBBIKOB IIO psAAYy IIOKa-
3aTenep”I, CTYACHT HCIIBITBIBACT 3HAYUTCIILHBIC 3aTPYI-
HCHUA IIPpU OIICPUPOBAHNHN 3HAHUAMHU U YMCHUSMH.

dopmMa IPOMEKYTOYHOM ATTECTALIMM: 3a4eT.

HpOMC}KYTO‘IHaSI aTTcCTaluusa O6y‘-IaI-OHII/IXCH B q)opMe 3a4CTa IIPOBOAUTCA IIO
pe3yJjibTaTaM BBIIIOJTHCHUSA BCCX BHIAOB yq€6HOﬁ pa6OTBI, MpCaAyCMOTPCHHBIX y‘-I€6-
HBIM IIJIAHOM IIO I[aHHOfI JAUCHUILIWHE, IIPU 3TOM YUYUTBIBAIOTCA PE3YyJIbTAaThl TCKYILIC-
I'O KOHTPOJIA YCIICBAEMOCTHU B TCUCHUEC CECMECTPaA. OHCHKa CTCIICHU JOCTHXXCHHUA O6y-
JarOMUMHACA ITNIAHUPYCMBIX PE3YJIbTATOB 06y‘lCHI/I$I o JUCHUIIJIMHE ITPOBOIHUTCA
npernogaBaTcyicM, BEAYIIUM 3aHATHUA IO JUCHUIIJIMHE MCTOAOM 3KCHCpTHOI>'I OLICHKH.
ITo utoram HpOMC)KYTO‘IHOﬁ aTTCCTAalluU 110 JUCHUIIIIMHC BBICTABIISICTCA OLICHKA «3a-
YTCHO» HUJIN «HEC 3a4TCHO».

HlIkaga
OLleHUBAHUSA

Onucanune

3a4TeHo

BrlnonHeHsl Bce o0si3aTe/IbHbIE YCJI0BUS MOATOTOBKH CTY/I€H-
TAa K HNPOMEKYTOYHOH aTTeCTAlMHU, 1pedycCMOmpeHHble Npo-
epammoul oucyuniunvl. CTYAEHT JEMOHCTPUPYET COOTBETCTBUE
3HAHWM, YMEHUH, HABBIKOB MIPUBEJAECHHBIM B TaOIUIAX MMOKa3aTe-
JSIM, ONlepUpPYET NPUOOPETECHHBIMU 3HAHUSIMU, YMEHUSMHU, HABbI-
KaMH, NPUMEHSET WX B CHUTYalMSIX MOBBIIIEHHON CIOKHOCTH.
[Tpu 3TOM MOTYT OBITH JOMYIIEHBI HE3HAYUTENbHBIE OIIMOKH, HE-
TOYHOCTH, 3aTPYJHEHHUS NPU AHATUTHUYECKUX OINepalnusx, rnepe-
HOCE 3HAaHUI M YMEHMI Ha HOBBIE, HECTAHIAPTHBIE CUTYaLUH.

He 3aureno

He BbInosiHEHbI 00M13aTeJIbHbIE YCJIOBHS NMOATOTOBKH CTY/I€H-
Ta K INPOMEKYTOYHOH aTTEeCTALMHU, 1pedycCMOmpeHHble Npo-
epammou oucyunaunsl, NI cTyaeHT 1eMOHCTPUPYET HEMOJHOE
COOTBETCTBHE 3HAHWM, YMEHHI, HAaBBHIKOB MPUBEIECHHBIM B Ta0-
JUIAX TMOKa3aTelsiM, JOMYCKalOTCs 3HAYUTENbHbIE OIIUOKHU, MPO-
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ABJIACTCA OTCYTCTBUC 3H&HHI>1, YMeHHﬁ, HAaBBIKOB 11O psAAYy ITOKa-
321T€JI€I>1, CTYACHT HUCIIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUA IIPHU
OIICPpUPOBAHNHN 3HAHUAMHU U YMCHUAMU IIPpHU HUX IICPCHOCC HA HO-
BbBIC CUTYyaAllUH.

@oHIbI OLEHOYHBIX CPEICTB MPeICTABJIECHbI B NMPUWJIOKEHUH 2 K padoyei
nporpamMme.

7.  YdeOHO-MeTOAUYecKOe M HHPOPMALMOHHOE o0ecIeYeHne TUCIUILINHBI
a) OCHOBHAs JMTeparypa:

1. Kynpssues JI.JI. Kpatkuii kypc maremMatnueckoro aHanusza. T.1. duddepen-
[MAJbHOE Y MHTErpalbHOE MCUMCIEHUS (PYHKIMI OJHON nepeMeHHOU. Psapl:
YueOHuk [DneKTpoHHBIN pecypc]: yueb. - DiekTpoH. AaH. - MockBa: dusmar-
aut, 2015. - 444 c. [Pexxum moctyna: URL: https://e.lanbook.com/book/71994
- 3aru. ¢ 3KpaHa. |

2. I'mypman B.E. Teopust BeposTHOCTEH M MaremaTHueckasi CTaTHCTHKA. 12-e
u3. crep. M.: FOpaiit, 2013. — 479 c., 139 k3.

0) ZOMOJIHMTEIbHAS JIUTEepaTypa:

1. TIuckynos H. C. ludpdepenuuanbHoe U UHTErPaTbHOE WCYUCICHUS ISl BTY-
30B. B 2-x Tomax. M.: UuTerpan - [Ipecc, 2009. 180 k3.

2. Munocues B.b., Maptemenko A.U., Jlsxosckuit B.A., 3yokoB B.I. Kypc
BBICIIEN MaTeMaTHKH: YdyeOHoe mocobue. Yacte 1.M.: MI'MY, 2007; Yacts
2M.: MI'My, 2007. Yacte 3. M.: MINY, 2011. 400 »5xk3.
https://e.lanbook.com/

3. 3y6koB B.I'., JIaxosckuii B.A., Mapteinenko A.W., Munoctes B.b., [lymkaps
E.A. Kypc MareMaTtuku sl TEXHUUECKUX BBICIIUX Y4€OHBIX 3aBeleHUN. M.:
MI'Y, 2012. 400 sk3. https://e.lanbook.com/

4. Kypc neknuii mo JUHEHHOW anredpe W aHaJTUTHYECKON reoMeTpuu: ydeOHoe
nocobue. // Kynpssues b.1O., Matsam B.U., TTokazeeB B.B., Uepkecona I'.B..
M.: MITY «MAMM», 2009. http://lib.mami.ru/lib/content/elektronnyy-
katalog. DiekTpoHHBII pecypc.

5. Marematuueckuii ananus. Teopust mpeaenoB U audpepeHImaaIbHOe HCUUCTIe-
HUE: OCHOBHBIC TOJIOKEHUS TEOPUM, METOJMYECKUE YKa3aHUsI U BapUAHTHI
pacueTHO-Tpaduyeckux padot // boxynoB M.A., boponuna C.U., KopoTkoBa
H.H., Tkauenko O.U. M.: MI'TY «MAMI», 2009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. 3nekTpoHHbIi pecypc.

6. Koran E.A. DneMeHThI Teopun BEPOSITHOCTEH M MaTEMAaTUYECKON CTAaTHUCTHUKHU.
YyeOHoe mocobue nmo aucuuminHe «MaTtemaThkay AJis CTYIEHTOB, 00y4aro-

IIUXCS TI0 CHEIUATbHOCTH «ABTOMOOUIE- U TpakropocTtpoerune. M. 2007. —
224 c. 423 k3.
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7. Koran E.A., IOpuenko A.A. Teopusi BEpOSITHOCTEH U MaTEMaTUYECKasl CTaTH-
ctuka: yueonuk / M.: UHOPA-M, 2019. 250 c. (Bricmiee obpa3oBanue: baka-
JlaBpuar).

B) IPOrpaMMHOe o0ecrnevYeHne 1 MHTEPHET-PeCypPChl:

[IporpammHoe obecrieueHue He IPEAYCMOTPEHO.

I/IHTepHeT-pecprLI BKIIFOYAKOT yII€6HO-M€TOIII/III€CKI/Ie MaTCpUuajibl B 3JICK-
TPOHHOM BHjI€, IpeAcTaBlIcHHBIC Ha caiite mospolytech.ru B pasgene: «llentp Mma-
Temarudeckoro oopazosanus» (http://mospolytech.ru/index.php?id=4486);

BapI/IaHTBI KOHTPOJIbHBIX BaﬂaHHﬁ M0 JUCHUIIIIMHC ITPCACTABJICHBI Ha calTax:
http://i-exam.ru, http:// fepo.ru.

[lone3npie yuyeOHO-METOAMYECKHE U MH(POPMALIMOHHBIE MaTepuasbl MPEACTaB-
JICHbI Ha cauTax:

http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Iepeuenp pecypcoB HHODOPMAIMOHHO-TEICKOMMYHUKAITMOHHON ceTH «lH-
TCPHCT» MJIsI OCBOCHUA JUCHUILIIMHBIL!
www.matematikalegko.ru>studentu, www.i-exam.ru.

I/IHTepHeT-pecprLI BKJIFOYAKOT yLIe6HO-M€TO,[[I/I‘1€CKI/I€ MaTcpuaiibl, IIPCaACTaAB-
JICHHBIE Ha cauTe 3JIGKTp0HHO-6I/I6J]I/IOT€‘{HOﬁ CUCTCMbI I/IBIIaTeJ'IBCTBa Jlanp
(https://e.lanbook.com/).
http://function-x.ru/tests _higher math.html TecTsl o BEICIIEH MaTeMaTHKE.
http://pmims.000webhostapp.com/xbookM0018/index.html Buneokypc u Tectsr 1o

TEOPUU BEPOSATHOCTEN U MATEMATUYECKON CTATUCTHUKE.

Kaxxnprit cTyneHT obecriedeH WHANBUYATbHBIM HEOTPAaHUICHHBIM JTOCTYIIOM K
AJIEKTPOHHBIM OubmoTekam yHuBepcureta (elib.mgup;
lib.mami.ru/lib/content/elektronyy-katalog) k 3aeKTpOHHO-OMOIMOTEUYHBIM CHCTEMAM
(37IeKTPOHHBIM OMOIHOTEKAM):

OBC «M3parensctBa Jlawp» - poroBop Ne 73-MII-23-EIl/17 ot 28.05.2017.
(e.lanbook.com),
Hayunas snexkrponnas 6unbmmuoreka «K KUBEPJIEHMHKA»(www.cyberleninka.ru).

e Ne qorosopa.

u/n DJIeKTPOHHBIH pecypc Cpoxk neiicTBust Ha3Banus koJieKuuii
AOCTyNa

ObC «M3narensctBa Jlanb» | loroBop Ne 73- | HkeHEpHO-TEXHUYECKHUE HAYKU

- moroBop Ne 73-MII-23- | MII-23-EIl/17 ot | — U3narenscTBO «MalImHOCTPO-

EIl/17 or  28.05.2017. | 28.05.2017. eHHe»;

(e.lanbook.com) WHxeHepHO-TeXHUUECKHE HAYKH
— N3narensctBo MI'TY nMm. H.D.

1 baymana;

NHxeHepHO-TeXHUYECKHE HAyKU
— M3patenscTBOo «PU3MATINTY,
ODKOHOMHKA U MEHEIKMEHT —
W3marensctBo «@aunra» u 38
KHMT U3 Apyrux pasnenos ObC
(cM. caifT yHUBEepCUTETa pa3e
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O6ubIMoTEKA)

9BC «Kuura®ounma» Ha odopmienun Konnexuus uz 172405 uznanuit

2 (knigafund.ru)
Hayunas anekTpoHHast | CBOOOIHBIN 1134165 nayunsIx crateit
3 oubamnoreka JOCTYII
«KUBEPJIEHMHKA»
(www.cyberleninka.ru)
4 3BC «Polpred» ITocTosiHHBIM 0630p CMU (apxuB myOIuKaIuii
(polpred.com) JOCTYII 3a 15 ner)
Hay4nas ssekTpoHHas ITocTostHHBIN 3800 HauMeHOBaHUI KYPHAJIOB B
5 OoubmoTeKa JIOCTYII OTKPBITOM JIOCTYTIE

e.LIBRARY.ru

JIOCTYII K 3JICKTPOHHBIM [Tucemo B ®I'BOY | SpringerJournals;

pecypcaM U31aTenbCTBa
SpringerNature

«Poccuiickuii
Qong DPynaameH-
TaneHBIX Hccieno-

SpringerProtocols;
SpringerMaterials;
SpringerReference;

ZbMATH;

BaHUIT» oT

6 03.10.2016 Ne 11- | Nature Journals
01-17/1123 ¢ npu-
JIO)KEHUEM
C 01.01.2017 -
6eccpovyHO
CnpaBouHas nouckoBas | be3 qorosopa Hopwmpbl, npaBuiia, craHIapThl U
7 cucTema 3aKOHOATEILCTBO IO TEXHUYC-
«TexakcnepT» CKOMY PEryJINPOBAHUIO

8. MaTepua/IbHO-TeXHHYECKOE o0ecnevyeHne TUCIUIINHBI

MatepuanbHO — TeXHHUYECKas 0a3a yHHBEpPCUTETa 00ECIeYMBAET MPOBEICHUE BCEX
BUJIOB 3aHATUMN, NMPEAYCMOTPEHHBIX yU4E€OHBIM IJIAHOM U COOTBETCTBYET ACHCTBYIO-
IIMM CaHUTApHBIM U IIPOTUBOIIOKAPHBIM IIPABUJIAM M HOpMaM.

Kadenpa «Marematukay He pacrojiaraeT COOCTBEHHbIM ayJJUTOPHBIM (POHIOM
Y UCTIOJB3YeT YUeOHBIC ayIUTOPUU U3 001Iero poH1a yHUBEPCUTETA.
Jlist mpoBeieHUs! y4E€OHBIX 3aHITHI HCTIOIb3YIOTCA:
- JIEKIIMOHHBIE ayJJUTOPUU U ayJAUTOPUM JJIsl IPOBENCHUS MPAKTUUECKUX 3aHSATUH, B
TOM YUCJI€, OCHAILEHHbIE MYJIbTUMEIUUHBIM 000pYI0BAHUEM JJISI TIPOBEJICHUS ayIU-
TOPHBIX 3aHATUN (IPOEKTOP, HOYTOYK, MUKPO(OH U T.1.);
- 1711 paboThI CO CIEUUATU3UPOBAHHBIM TPOTPAMMHBIM 00€CIIEYEHUEM BO BpeMs UH-
TEPAKTUBHBIX NPAKTUYECKUX 3aHATUNA MMEIOTCS KOMIIBIOTEPHBIE KJIAacChl YHUBEPCHU-
TeTa.

9. MeToan4yeckne peKOMEHIAUMHU JIS CAMOCTOATEIbHOI Pa00ThI CTYJIEHTOB
Pa3esi: 3J1eMeHTBI JIMHEHOI ajredpbl

Marpunbl u onpegeanrtesau. [Ipexae Bcero, CTyJIEHT NOKEH MOHATh, YTO
MaTpHIla — 3TO Tabiuila yncen (mpuuemM 3T1a Tadaua MOXeT UMETh OJIMHAKOBOE YK C-
JIO CTPOK U CTOJOIIOB, @ MOKET ObITh U MPSIMOYTOJIbHOM), & ONPEAEIUTENb- 3TO YNC-
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JI0, 3allMChIBA€MOE B BUJE KBAJIPATHOM TaOIMIIBI, TO €CTh OMPEICIUTENN CYIIECTBY-
IOT TOJIBKO Y KBaJIpaTHBIX MATPHII.

Crnenyet oOpaTuTh 0cO00€ BHUMAHHUE Ha ONEPALUI0 YMHOKEHUS NPSIMOYTOJIb-
HBIX MaTpULl U MTOHATh, KAKUM II0JIY4aeTCs MOPSAOK MaTpHLbl — ponusBeneHus. Oco-
OCHHOCTb MATpHI] TAK)KE COCTOUT B TOM, UTO IPOU3BEACHUE MATpPHUILl HE MEPECTAHO-
BOUYHO, TO ecThb AB # BA.Cnenyet 00s13aTe/IbHO yOEIUTHCS B 3TOM, PELIMB COOTBET-
CTBYIOILIME 3a]]a4H.

BaxxHbIM siBIIeTCS MOHATHE 0OpaTHOM Marpuubl. Hano 3Hath yciaoBue cyie-
CTBOBaHHA OOpAaTHOM MATpPHUIbI U aIrOpUTM €€ noctpoeHus. Ilocie ee BrUMCIEHUS
1enecoo0pasHo JeNnarTh IMPOBEPKY MPABUIBHOCTU PELICHMS, BBIIIOJIHUB OIEPALUIO

ymHOKeHHs A'A = E (JI0OJKHA HONYYHTECS ¢IMHMYHAS MATPHIIA)

[Tpu n3ydyeHuu onpenenuTeneid Haj0 Y€TKO YCBOUTh MOHSATHS MUHOPA, ajreo-
PandeCcKOro JIONOJIHEHUs, 3HAThb MHOTOYMCIICHHBIE CBOWCTBa onpexnenutens. Jis
OCBOEHHUSl TE€XHHUKHM BBIYUCIICHUS ONpEENUTeNei IenecooOdpa3Ho, BbIOpaB Npou3-
BOJIBHBI OINPEACIIUTEND BBILIE TPETHETO MOPSAJIKA, PACKPHITH €0 pa3JIMuYHBIMU CIIO-
cobamu, IpUMEHss Pa3IoKEHUE U M0 CTPOKaM U 1o crosbduam. OOpaTuTe BHUMaHUE,
KaKHe CTPOKH (CTOJOLbI) MPEeANOYTUTEIbHEE BEIOUPATh JIs1 PACKPBITHS ONpeaAeIuTe-
751, YTOOBI YIPOCTUTH €ro BbruuciaeHue. Oco0eHHO d3(PPEKTUBHO BBIYUCIECHUE OIpe-
JENHUTENIed C TIOMOIIBI0 3JIEMEHTApPHBIX NpPeoOpa3oBaHUi, NPUBOJAIIMX €ro K Tpe-
YTOJIBHOMY BHITY.

[Ipn wW3yyeHUM pelIEeHUH CHUCTEM JIMHEHHBIX alreOpandyecKux ypaBHEHHI
(CJIAY) oOpatuTe BHUMaHHE, MPEXKAEC BCETO, HA TOHSITUE PELICHUS] CUCTEMbI U
YCIIOBHSI CYIIECTBOBAHUS PEIICHUN B 3aBUCUMOCTH OT COOTHOLIEHUSI MEXIY PaHTOM
MaTpHUIbl, PAHIOM PACIIMPEHHOW MATPUIbI CUCTEMBbl W YHCIOM HEHM3BECTHBIX W
ypaBHeHui. OOpaTuTe BHUMaHMUE Ha ycJiaoBHs npuMmeHeHus Gopmyn Kpamepa u me-
Toa oOpaTHOM MaTpulbl. BHMMaTenbHO pa3zbepuTe NprUMephl PeleHUs] IPOU3BOIb-
HBIX CHUCTEM JIMHEHHBIX anreOpandeckux ypaBHeHuM metonoM ["aycca (BBeaeHue Oa-
3MCHBIX U CBOOOTHBIX TIEPEMEHHBIX ).

Pazgen: DiieMeHTbI BeKTOPHOM aJredpbl

[Tpu n3ydennn 1aHHON TeMbI 00paTUTEe BHUMAaHKUE HA TWHEHHBIC ONepaIiuy Hajl
BEKTOPaMH, Ha MOHATUS JUHEHHOU HE3aBUCUMOCTU U JMHEMHOU 3aBUCUMOCTH BEK-
TOpOB, Ha (yHIAMEHTAJIbHOE MOHSATHE Oa3uca BEKTOPHOTO MPOCTpaHCTBA (M OpPTO-
HOPMHUPOBAHHOI'O 0a3uca), Ha pa3oKeHUE BEKTOpa Mo 0azucy.

3HaTh OMNpEAEICHNEe, FE€OMETPUUYECKUE CBOMCTBA CKAISIPHOTO, BEKTOPHOTO M
CMEIIIAHHOTO TIPOU3BEICHHS BEKTOPOB, POPMYJIBI 111 UX BBIYMCICHUSI B BEKTOPHOU U
B KoopauHaTHOU (opme. OOs3aTeNIBbHO 3HATh U YMETh MPOBEPATH YCIOBUS OPTOTO-
HaJIbHOCTH, KOJUTMHEAPHOCTU U KOMILIAHAPHOCTH BEKTOPOB.

Pa3nei: 3jieMeHThbl MATEMATHYECKOI0 aHAJIN3Aa

[Tpu m3yuenun nuddepeHnuanibHOro ucuucieHus GyHKIUA OHON MepeMeH-
HOU 0OpaThTe BHUMaHHE HA MOHATHE TIpenesia GyHKIUA B TOYKE U METOMBI €r0 BbI-
yuciienus. [Ipegen — 0qHO W3 OCHOBHBIX MOHATHUN MaremMarhdeckoro ananusa. [lpu
BBIYHCIICHUH TIPEACNIOB (YHKIIMHA HAJ0, TIPEXKIE BCETO, BHIICHUTH XapaKTep HEOmpe-
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JCIIEHHOCTH (—, —,0-00,00—00,1" |. UTOOBI OBIIAJETh TEXHUKOM pPEIICHHUS 3a7a4 Ha
0.8)

BBIUKCIICHUE MPEACIIOB, HAJI0 3HATh JIBA 3aMeYaTeNIbHbIX Mpejesa, TabauIly SKBUBa-
JICHTHBIX OCCKOHEYHO MaJIbIX, MpaBmwiIo JlomuTasis, pa3inudHble MPUEMBI PACKPBITHS
HEOTpEACNIEHHOCTEN B 3aBUCUMOCTHU OT BHJIa (PYHKIIMH U PEIIUTH JOCTATOYHO OOJb-
10€ KOJIMYECTBO 3a]1a4.

[Tpu u3yueHUM TeM, MOCBALICHHBIX MPOU3BOAHON W AuddepeHunany (GpyHk-
IIMW, HAJ0 OCMBICIUTh UX TEOMETPUUECKHA CMBICI, IOHUMATh Pa3Iuire MEXKIy HU-
MU (nuddepeHnuan - 3To TJIaBHAs JTUHEHHAS 9acTh npupanieHus GyHKImn). TBepao
3HaTh (Kak TabiuIly yMHOXKeHHs) hopMmyibl TU(depeHIMpOBaHUS OCHOBHBIX 3JIe-
MEHTapHBIX QyHKIMK U1 nipaBuiia auddeperimpoBanus (Bce, KOHEYHO, HO 0COOCHHO
npaBuiio qudpepeHupoBaHus CI0KHON (PYHKITUN).

OOparute BHUMaHUE Takke Ha ocoOeHHOCTH AuddepeHupoBaHust PyHKIUH,
3aJIaHHBIX B HESIBHOUW opMe, mapamMeTpuyecku, Ha IpueM Jiorapudmudeckoro aud-
bepeHupoBaHus.

Crnenyer 4eTKO 3HATh U YMETh NMMPUMEHATH aJTOPUTM HCCIICIOBAHUS (DYHKITHMA
U TIOCTPOEHUsI IpaUKOB: OINpPEACIICHHE TOYEK pa3pbiBa (M HX KIACCHU(PHUKALUIO),
acuMnToT rpaduka (BepTUKAIbHOMN, HAKIIOHHON, TOPU3OHTAIBHOM), HEOOXOIUMbBIE U
JOCTATOYHBIE YCIOBHSI MOHOTOHHOCTH (DYHKIIMH, CYIIECTBOBAHHS JIOKAJIBHOTO JKC-
TpeMyMa, MPOMEKYTKOB BBIITYKJIOCTH M BOTHYTOCTH (DYHKITUH M TOUYEK Ieperuoa.

Pasznea: HHTErpajJbHO€ HCUYHUCJICHHE

B uHTErpanbHOM HMCUMCIIEHUM peliaeTcs 3ajada, 0OpaTHOM TOW, KOTopast pac-
cMaTpuBaiach B AudQepeHInaibHOM UCUUCICHUA HEOOXOUMO HAWTH JUIsl JaHHOU
¢byukuun T (X) Takyro QyHKIHIO, TPOM3BOIHAS OT KOTOPOW Obla Obl paBHA 3aaH-

HOIl. UHTerpupoBanue (PyHKIMI — JOCTATOYHO CIIOKHBINA pa3/iesl MaTeMaTHKH, OBJIa-
J€Th KOTOPBIM MOXHO TOJBKO, €CJIH CTYJEHT «BO3bMET» JOCTATOYHO OO0JBIIOE KOJIU-
YECTBO MHTETPAJIOB PA3HOTO THUIIA.

Hano TBepao 3HaTh TabJMIly MHTETPAJIOB OT OCHOBHBIX JIEMEHTApPHBIX (YyHK-
L[MHA, OCHOBHBIE METOAbl MHTETPUPOBAHUS (3aMeHa MEPEMEHHOM, MOABEACHHUE IO
3HaK quddepenHnrana, UHTErPUPOBAHUE IO YACTAM, MPUEMbI BBIYMCIICHUS MHTErpa-
JIOB OT pallMOHANIBHBIX APO0EH, OT pa3HOr0 THUIA TPUTOHOMETPHUUECKHUX (QYHKITHI).

Hazmo ocMBICIUTE €QMHCTBO MOAX0AA K IIOCTPOCHUIO OIPEIEIECHHBIX, KPATHBIX,
KPUBOJIMHENHBIX, ITOBEPXHOCTHBIX HHTErPajioB — IIOCTPOCHUE HEKOTOPOW HHTE-
IrPajIbHON CYMMBI U ITPEIEIIbHBIN NIEPEXO.

3HaTh F€OMETPUUECKUN CMBICI M OCHOBHYIO (POPMYJy BBIYMCICHHUS OIpeje-
JICHHBIX UHTETpaNoB — hopmyny HeroTona — JleitOHuila, reomeTpruueckue u Gpuznde-
CKHE TPUJIOKEHUS OIPEIEICHHBIX U KPAaTHBIX HWHTETPAJOB, YMETh HAaXOIWTh ILIO-
aab TIOCKOU QUTYpBl, JUIMHY KPUBOM, 00BEM U IUIOIIA/Ib TOBEPXHOCTH TEJl Bpallle-
HUSL.

Paznen: nupPepenuunanbHoe ncuucaeHue QyHKUUN HECKOJIBKHUX MEePeMEeHHbIX

[Ipy m3yyeHuM NAaHHOTO pasjena oOpaTUTEe BHUMAHUE HA TO, YTO (YHKIIHS
JIBYX MEPEMEHHBIX UMEET HArJIsHbI F€OMETPUUYECKUIA CMBICIT — 3TO MOBEPXHOCTH B
TPEXMEPHOM MIPOCTPAHCTBE
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Hano ocMBICIUTE TTOHSATHS YaCTHBIX MPOU3BOIHBIX W TOJHOTO auddepeHima-
Ja ¥ 0OCOOEHHOCTh WX BBIYHMCIICHUS, OBIIAJACTh TEXHUKOW BBIYMCICHUS TPON3BOIHBIX
OT CJIO)KHOHN (DyHKIIMM HECKOJNBKHUX IMepeMeHHbIX. Ciemyer oOpaTuTh BHUMaHHE Ha
TO, 4TO JyUId QyHKIUU Z = Z(X, Y) CMEIIaHHbIC YaCTHBIC MPOU3BOJIHBIC BTOPOTO TIO-

. 0’z 0%z
psAllka paBHBI MexAy coboil: —— =—— (Teopema llIBapma), To ecTb MOPSAIOK
OXoy  OyoX
g hepeHINPOBaHNS HE UMEET 3HAYCHUS.

Jis QyHKIMHM HECKOJBKUX TIEPEMEHHBIX CKOPOCTh M3MEHEHUs (DYHKIUU B
MPOU3BOJIBHOM HAIPaBJICHUU XapaKTEPU3YEeTCsl MPOW3BOIHOW MO HAIpaBJICHUIO, a
HanOOJIbIIAsT CKOPOCTh M3MEHEHMsI (YHKIIMK Oy/eT B HAMPABICHUH BEKTOpPA Tpajau-
enta. CnemyeT oOpaTuTh B 3TOM TeMe BHHUMaHHE HA HEOOXOAMMOE M JOCTATOYHOC
YCIJIOBHSI CYIIIECTBOBAHUS dKCTpeMyMa (YYHKIIMH HECKOJIBKUX IMTEPEMCHHBIX.

Pa3zesi: Teopusi BeposiTHOCTEI

JIJIS  yCIIeNTHOTO OBJIAJICHUS MaTepHalioM JaHHOTO pasjeia Heo0X0IuMo,
MPEKIC BCErO, YeTKO YCBOUTH OCHOBHBIC ITOHATHS TCOPHUH BEPOSTHOCTEH, OUCHB ITH-
POKO HCIOJIb3yEeMbIC B Pa3JIMYHBIX MPUIOKEHUSIX: MOHATUE CIYyYalHOTO COOBITHS U
€r0 BEPOSATHOCTH, CYMMBI M IIPOU3BEACHHS COOBITUH, TTOHATHUS CIy4aliHON BEIMYUHBI
1 3aKOHA €€ PacHpe/Ce/ICHHUS, MAaTCMaTHIYECKOTO OXKUIAAHUSA M TUCIICPCUU CITyYaitHOM
BCJINYUHBI.

Hano moHsATh, 4TO BEPOSATHOCTH — 3TO YUCIIOBAas MEpa CTEIICHH BO3MOKHOCTH
MOSIBJICHUS CIIYYalHOT0 COOBITHS. 3HATh KJIACCHYECKOE, CTAaTUCTUYECKOEC U IeOMET-
pHUYECKOEe ONPE/ICIICHUS BEPOATHOCTH, CBSI3b U pas3andne Mexay HuMH. HecMoTps Ha
BHEITHIOIO MPOCTOTY KJIACCHUECKON (DOPMYIIBI ONpeCICHUS] BEPOITHOCTH CIy4aiHO-
ro coobrtuss A: P(A) =m/n, HemocpeaCTBEHHBIH MOJCYET YKciia N BCEBO3MOYKHBIX

MCXOJIOB UCIIBITAaHUS M M - YKclia OJaronpusiTHBIX MCXOJO0B TpeOyeT MPUMEHEHUS
dbopmyn komOuHaTOpUKU. [IpHr 3TOM B KaKJ10M KOHKPETHOW 3a/1aue HaJl0 MpOaHaIn-
3UPOBAaTh, KAKOW TUII COEAUHEHUN BO3ZHUKAET, KOT/1a U3 HEKOTOPOTO MHOYKECTBA JJie-
MEHTOB HU3BJICKAETCSl JPYroe MOJMHOMXKECTBO (9TO MOTYT OBITh pa3MeIleHHUs, Tepe-
CTAaHOBKHM WJU coueTanus). [Ipu BeIUMCICHUN BEPOITHOCTEH CIOKHBIX COOBITUI HAO0
YMETh MPEICTaBUTh UX B BUJIE CYMMBbl WM MPOU3BEACHUS (WM CYMMbI MPOU3BEIEC-
HUM) TIPOCTHIX COOBITUN W MPUMEHHUTH COOTBETCTBYIOIIME OCHOBHBIE TEOPEMBI TEO-
pUH BEPOSATHOCTEM.

Hano 4deTko pa3nuyaTh TUIBI CIy4YalHBIX BEJIWYMH — JUCKPETHBIE U HEIpe-
pPBIBHBIE U 3HAaTh OCHOBHBIC 3aKOHBI MX pacripesencHus (OuHomuanbHbii, [lyaccona,
TUTIEPTEOMETPUUECKUM, 0COOECHHO, HOPMAJIbHBIN 3aKOH pacrpe/eieHus ).

Jlns onmucaHusi 3aKOHOB PaclpeAesi€HUs] HEMPEPBIBHBIX CIYyYAHBIX BEJIMYUH
MPUMEHSIOT UHTETPATbHYIO (PYHKIIUIO paclpeiesieHUs] BEPOATHOCTEN CITydyailHON Be-
mmauHbl F (X) 1 miotHOCTE BepositHoctel f (X). Hamo ycBouTh ompenenenus, Bepo-
STHOCTHBIM CMBICT M CBOWMCTBA 3THX (DYHKIIUH, CBSI3b MEXJAY HUMU U PaCUCTHBHIC
(bopMyIIbI 7151 UX ONPeIeSICHUS.

Hano 3nath onpeneneHue, pacueTHble (OPMYIIbl U BEPOSITHOCTHBINA CMBICI OC-
HOBHBIX YHCJIOBBIX XAPAKTEPUCTUK CIIy4YaWHOW BEJIIMYMHBI — MATEMATUYECKOTO OXKH-
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AdaHus (CpeIHEro 3HA4Y€HHs) M JUCIEPCUH (XapaKTepUCTHKU pa3dpoca BO3MOXKHBIX
3HAYEHUs CIIy4yallHOM BEIMYMHBI OTHOCUTEIIBHO CPEJHETO 3HAUCHUS).

Pa3znes: MmaTemaTHueckasi CTATHCTHKA

[Ipyn m3yyeHHn MaTeMaTUYECKOW CTAaTUCTHKHA HAJO0 MOHSTh, YTO OHA TECHEM-
MM 00pa30M CBsI3aHa C TEOpHUEH BEPOSITHOCTEM, U OOJIBIIMHCTBO €€ BHIBOJOB 0a3u-
pYyETCS Ha MPENEIbHBIX TEOPEMAX TEOPUU BEPOSTHOCTEN.

Bce xapakTepHCTHKH, U3y4aeMble B Kypc€ MaT€MaTHYECKOW CTATUCTUKH, SIB-
JSIOTCSI CTATUCTUYECKUMHU AHAJIOTAMHM COOTBETCTBYIOIIMX XapaKTEPUCTHK, paccMat-
pPUBAaEMBIX B TEOPUH BEPOSTHOCTEM, MOJYUYEHHBIMU Ha OCHOBE OIPAHMYEHHOIO Yucia
ONBITHBIX JaHHBIX. ClIeA0BaTeNbHO, €CIIH, HAPUMEDP, MATEMATHUYECKOE OXKUAAHUE U
JTUCIIEPCUs CIIyYalHOW BEIWYMHBI, U3y4aeMbIE B TEOPUH BEPOSITHOCTEH, SIBISIOTCS
XapaKTEPHBIMUA HECITy4YallHBIMH YUCJIaMH, TO UX CTaTHCTHYECKHE AHAJIIOTH — BbIOO-
pouHasi cpefHsisa U BIOOpOUHas (MJIM UCIpaBIICHHAS) NUCTIIEPCHUS SBIISIIOTCS CIIydaii-
HbIMU BEJIMUYMHAMU, 3aBUCSIIMMU OT 00bEMA U THUIA BBIOOPKU M Pa3IMUHBIMM JJIs
Pa3HbBIX BHIOOPOK.

Hano o06s13aTesnbHO 3HaTh U YMETh BBIYMCISATh TOUCUHbIE OIIEHKH HEU3BECTHBIX
apaMeTpPoOB pacHpeesieHNs CIy4yailHOW BEJIMYMHBI - BBIOOPOUYHYIO CPEIHIOI0 U BbI-
O00pOoYHYyIO (WJIM MCTIPABICHHYIO) IUCIIEPCUIO, TaK KakK JIt00asi craTUCTHYecKas oOpa-
00TKa CBOAUTCS, IPEXKAE BCETO, K HAXOKICHUIO IMEHHO 3THUX XapaKTEPUCTUK.

Crnenyer oOpaTuTh BHUMaHUE HAa TO, YTO 3TH OLIEHKH SIBJISIFOTCS MPUOIMKEH-
HbIMH, OCOOEHHO JIJIi BBIOOPOK Majoro oobema, W HJisl CYXKIEHUS O TOYHOCTH U
HAJIeKHOCTU ITUX OLIEHOK HAJ0 YMETh INPUMEHSTh MHTEPBAIbHBIE OLIEHKU U 3HATH
METOAMKY MOCTPOCHHUSI TOBEPUTEIBHBIX NHTEPBAJIOB.

OTMeTuM B 3aKIIIOUYEHHE, YTO YCHEIIHOE M3YyYEeHHE IUCUMIUIMHBI «Bbiciias
MaTeMaTHKay, NpUuoOpeTeHne HEOOXOIMMbIX KOMIETEHIIMI, YMEHUN U HABBIKOB BJa-
J€HUSI MaTeMaTUYECKUM anmnaparoM TpeOyeT OT CTYJIEHTOB OOJbIION CaMOCTOSTENb-
HOU paboTbl. OOpaTuTe BHUMAHKE, YTO KOJIMYECTBO YaCOB, OTBOJMMBIX Ha CaMOCTO-
ATEJIbHYI0 pabOTy B COOTBETCTBUHM C yUYEOHBIM IUIAHOM, PAaBHO KOJMYECTBY 4YacOB,
OTBOJIMMBIX HA BCE BUBI ayIUTOPHBIX 3aHATHM.

10. Meroauveckue peKOMEHIAUM 11l MPENoIaBaTeJisi

[Ipexxne Bcero, ciaemyer oOpaTUTh BHUMaHHE CTYIEHTOB HAa TO, YTO MHOTHE
pas3zelnbl SBISIOTCS Ui HUX HOBBIMU. OJHAKO OHU He TpeOyeT KakoH-InOo crenu-
aJIbHOM (JIOMOJIHUTENBHOM) MOJATOTOBKU U BIIOJHE MOXET OBITh YCIEIIHO H3Y4YEHBI,
€CJIM CTYJIEHThl OyAYyT MOCEIIATh 3aHATHS, CBOEBPEMEHHO BBITIOJIHSITH JJOMAIIHHUE 3a-
JaHUsl U MOJIb30BAThCA (MPU HEOOXOJIMMOCTH) CUCTEMOM TUIAHOBBIX KOHCYJbTAIUH B
TEUECHHE KaXJOro cemecrpa. Bomenmme B KypCc MaTeMaTHUKH Pa3leiibl SIBISIOTCS
KJIACCUYECKUMH, B TO K€ BPEMSI OHM MPAKTUYECKU OPUEHTHUPOBAHBI, TAK KAK UMEIOT
HIMPOKOE PACHPOCTPAHEHUE [T PELIEHUSI PA3HOTO poja 3a1ad BHYTPU caMOM mare-
MAaTHK{ ¥ MPUKIAAHBIX 33/1a4. FIX 0CBOEHHE NTOMOXKET CTYJAEHTaM JIOTUYECKU BEPHO,
apryMEHTUPOBAHO U SCHO CTPOUTHh YCTHYIO M NMCBMEHHYIO p€4b, YCIIEIIHO IpHUMeE-
HSTh HAKOTJIEHHBIEC 3HAHUA B MPO(ECCHOHATBHON A TENbHOCTH.
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HeoOxoaumo ¢ camoro Hayana 3aHsITHI peKOMEHA0BATh CTY/I€HTaM OCHOBHYIO
U JOMOJHUTEIBHYIO JINTEPATYPY, @ B KOHIE CEMECTPA J1aTh CIIMCOK BOIIPOCOB JJIS
NOATOTOBKH K 9K3aMEHY.

Ha nepBoM 3aHSTUM NO JUCHUIUIMHE CIIEAYET 0053aTeIbHO MPOUHGOPMHPO-
BaTh CTYJEHTOB O BHUJIe U (hOpPME MIPOMEKYTOUYHOM aTTECTAIlMU M0 TUCHUILIIUHE, CPO-
Kax €e MPOBEACHUSA, YCIOBUAX JIOMYCKAa K MPOMEXKYTOYHOM aTTeCTallu, TPUMEHsIe-
MBIX BUJAX MPOMEKYTOYHOTO KOHTPOJIS.

CooOpaxkeHusi 1 peKOMEHJAINH, MPUBEACHHbIE B M. 9 pabodell mporpaMmbl
JUIA CTYACHTOB, JOJDKHBI OBITH YETKO CPOPMYITUPOBAHBI M U3JI0KEHBI UMEHHO Tpe-
IIOZABATENIEM Ha JICKIUAX, IPAKTUYECKUX 3aHATUSAX U KOHCYJIbTAUAX.

N3noxxeHne TeOpeTHYECKOro MaTepuana JOKHO COITPOBOXKAATHCS HUILIFOCTPA-
TUBHBIMHU MPUMEPAMHU, TIIATEIHHO OTOOPAaHHBIMU MPENOaBaTENIeM TaK, YTOOBI TeX-
HAYECKUE TPYAHOCTH U BBIKJIAJIKU MPH PEIICHUU 33a4U HE OTBJIEKAIHN OT IJIaBHOIO:
OCMBICJICHUSI UIEU U CYTH MPUMEHSEMBIX METOJIOB. CIlieyeT BCEria yKa3bplBaTh pHU-
Mephl TPAKTUYECKOTO MPUMEHEHHSI PACCMOTPEHHBIX Ha 3aHATUSAX ypaBHEHUU u dop-
MYyJI.

[IpakTryeckue 3aHITHS JOJDKHBI OBITh OpPraHW30BaHbI MPENOAaBaTEIeM TaKUM
o0pa3oM, 4TOObI OCTaBaJIOCh BpeMs Ha MEPUOAMYECKOE BBIIIOJHEHUE CTYAEHTAMHU
HEOOJIBIIION CaMOCTOSTEILHON pabOThl B ayAUTOPUH JJIs POBEPKU YCBOCHUS U3JIO-
YKEHHOI'0 MaTepuasa.

[IpenogaBarenb, BEOyIIMM NPAKTUYECKUE 3aHATHSA, AOJDKEH COTrJIACOBBIBATH
y4eOHO — TEMAaTUYECKHI TUIaH 3aHSTHI C JEKTOPOM, UCIOIb30BATh €AUHYIO CUCTEMY
0003HaYEHUH.

[IpenonaBarento cienyeT 10OMBATHCS CHUCTEMATHUYECKOW HENMpEepbhIBHOM pabdo-
THl CTYJICHTOB B TEUECHHE CEMECTpa, HEOOXOJMMO BBISBISTH CHUJIBHBIX CTYJIECHTOB U
MPUBJIEKATh UX K HAy4YHOW paboTe, K yYaCTHIO B Pa3HOIO pPojJa OJMMIIMAIaX U KOH-
Kypcax.

CTyneHT IomKeH OUlylllaTh 3aMHTEPECOBAHHOCTh MPENOIaBaTeNsl B JOCTHXKE-
HUW KOHEYHOTO pe3ysbTaTa: B MPUOOPETEHUHM OOYYAIOIIMMUCS TMPOYHBIX 3HAHUM,
YMEHUH U BJIaJICHUs] HAKOTIJICHHOW MH(pOpMaIel 1 pelieHus 3a1a4 B mpodeccuo-
HAJIBHOM JEATEIIbHOCTH.
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Ilpunoscenue 1

CTpyKTypa U cojep:KaHUe TMCHUIIMHBI « BhIcIIasi MaTeMaTHKA

Hanpasnenue noarotoBku

29.03.04 «TexHoJiOrus Xy105KeCTBEHHO 00padOTKN MaTepUaJIOB»
O0bpazoBaTenbHbIE MPOrpamMMbl (TPOPUIK TOATOTOBKH)
«XyA0:keCTBEHHOE MPOEKTHPOBAaHHUE M HU(PPOBbIE TEXHOJIOTHH
B I0OBEJIUPHOM NIPOU3BOJCTBEY.
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YpaBHEHU.

1.3

PemeHne cucreM JIMHEHHBIX YpaBHEHHUU
MeronoMm Kpamepa, wmeTtomom oOpaTHOM
marpuilpl, merogom [laycca. Teopema
Kponekepa — Kanemin.

1.4

Pemenue nmpon3BoIbHBIX CUCTEM JIMHEH-
HBIX ypaBHeHUM meToaoMm ["aycca. OaHo-
POJIIHBIE CUCTEMBI JIMHEWHBIX anreopande-
CKMX YpaBHCHUU

1.5

Pazjen 2. DiieMeHTHI BEKTOPHOI ajreo-
pbl. JIuHeiiHbie onepauy HaJl BEKTOPaMU,
UX CBOMCTBA. JIMHEHAs 3aBUCUMOCTD U
HE3aBHCUMOCTH BEKTOPOB. basuc cucremsl
BEKTOpPOB. PasnokeHue BeKTopa 1mo 6asu-

cy.

1.6

CkansipHoe, BEKTOPHOE U CMEIIaHHOE TPO-
W3BEJICHHS BEKTOPOB, X CBOMCTBA.
CamocrosiTesibHasa padora Nel Ha cemu-
Hape

1.7

Pa3nes 4. DieMeHTHI MATEMaTHYECKOT O
aHaIM3a

YucnoBast mocienoBarenbHOCTh. [lpenen
YHUCJIOBOW IIOCJIENOBATEIbBHOCTH M €r0
cBoiictBa. Dynkuumsa. Ilpenen ¢yHkuu.
OCHOBHBIE TEOPEMBI O Mpesaenax QyHKIHH.
[lepBbIil 1 BTOpPOW 3aMedaTelbHBIE IIpEae-
abl. CpaBHEHHE OECKOHEYHO MajbIX U Oec-
KOHEYHO OOJIbIINX BEJIWYHH. JKBUBAJICHT-
Hble 0ECKOHEYHO MaJible BEIMYHHBI.
Bbiiaua 3anganuii PI'P Ne 2 no marema-
THYECKOMY aHAJH3Y.

1.8

CpaBHeHNE OECKOHEUHO MaybIX M OecKo-
HEYHO OOJBIINX BETUYHH. DKBUBAJICHTHBIC
OECKOHEYHO MaJible BeTU4HHbI. PackpbiTie
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HeOHpeHCHCHHOCTeﬁ Pa3JIMIHOro THUIId

1.9

HenpepbBHOCTh (GYHKUIMH B TOYKE M Ha
npoMexyTtke, Touku paspeiBa (yHKIUH,
ux kinaccuduramus. ACUMOTOTHI rpaduka
GyHKIUM, WX KiIacCU(pUKALUs, YCIOBUS
CYIIECTBOBAHHUS, METO/IbI HAXOXKJICHHS.

1.10

[IpousBognas gynkiuu. I'eoMmerpudeckuii
U MEXaHWYECKH CMBICT TPOU3BOIHOM.
[IpaBuna muddepennupoBanus u  Hopmy-
JBI BBIYMCIICHHUS TPOW3BOJHBIX. Tadimia
MIPOU3BOJIHBIX OCHOBHBIX 3JEMEHTAPHBIX

(GyHKIHH.

10

1.11

HuddepenuupoBanue o00paTHBIX (YHK-
1ui, (YHKIWH, 3aJlaHHBIX HESBHO, Iapa-
METpUYeCKH, Jorapudmudeckoe audde-
pPEHITMPOBAHUE

11

1.12

Hudbdepenuman. I[IpousBogusie u audde-
pPCHIIMABI BBICIINX MOPSAAKOB. [Ipubiu-
YKCHHBIE BBIUMCIICHUS C TTOMOIIbI0 Audde-
PEHIINAIIOB.

12

1.13

PackpeiTue HeompeneneHHOCTEW pa3nuy-
Horo tumna. [IpaBuno Jlonurana. @opmyna
Tennopa. Pa3iioxeHns: OCHOBHBIX AJIEMEH-
TapHbIX QYHKIMM no dopmyne Makiope-
Ha. [IpubnuxeHHbIe BBIYUCICHUS C TTOMO-
uisio popmynel Teitnopa.

13

1.14

OcHoBHbIE TeopeMbl TU(HEepeHIINATBEHOTO
ucyucieHusi. MOHOTOHHOCTh (YHKIUH,
sKcTpeMyMbl HeoOxonumble W J10cTaTOY-
HbI€ YCJIOBUSI MOHOTOHHOCTH, JIOKaJIbHOTO
skcTpemyMa. MccnenoBanue BBITYKIIOCTH
rpaduka ¢ynkiuu. Touku neperuba rpa-

¢buka GyHKINN.

14

1.15

OOmiast cxema MccieoBaHus (YHKUIUH U

15
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noctpoenus ee rpaduka. CorictBa (GyHK-
LM, HEIIPEPBIBHBIX Ha OTpE3KE.
Haubonpiiee u HauMeHblllee 3HAYCHHS
(GyHKINK Ha OTpE3KE.

CamocrosiTesibHas padora Ne2 Ha ceMuU-
Hape

1.16

Pa3nen 5. DyHKUOMsS HECKOJBKHX Mepe-
MeHHbIX. [Ipenen u menpepsiBHOCTH. Oc-
HOBHbBIE CBOICTBA HETIPEPHIBHBIX (DYHKIUHA.
Yactueie mpousBoaabie. [lomubiit mudde-
penmman. IIpousBoaHbie cinoxHONU QyHK-
U1 HECKOJIbKUX MEPEMEHHBIX

Bouiaua 3aganuii PI'P Ne 3 no ¢yukuu-
sIM HECKOJIbKHMX NepeMeHHbIX

16

1.17

YactHble mpon3BoAHbIE U AU(depeHIInabl
BbICIINX NOpsAaKoB. Teopema [lBapiia.
[IpousBonnass mo HampaBieHuto. ['panu-
€HT.

17

1.18

®opmyna Teiinopa.

OKcTpeMyM (YHKIIMM HECKOJIBbKUX Iepe-
MeHHbIX. HeoOxoaumble M JOCTaTOYHBIE
YCIIOBHSI 9KCTPEMYyMaA.

CamocrosiTeibHasi padora Ne3 Ha ceMu-
Hape

18

d)opma ammecmauuu

19-
21

Bcero yacoB nmo gucuuninae
B NIEPBOM ceMecTpe

27 27

54

PI'P

Cam
pao

Bropoii cemecTp

2.1

Pa3zpnen 6. UHTErpanbHoe HCHUCIEHHE
[TepBooOpaznas. HeompeneneHHblii WHTE-
rpaj u ero cBoiictBa. Tabnuiia HHTETPaIoB
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OT OCHOBHBIX DJIEMEHTAPHBIX (YHKIIHM.
MeTto HEnocpeaCTBEHHOIO MHTETPUPOBA-
HUA.

Boigaua 3aganmii PI'P Ne 4 mo mHTe-
I'PaJbHOMY HCUHCJIEHHIO

2.2

HHTerpupoBaHue ¢ MOMOIIbIO 3aMEHBI I1e-
PEMEHHOM, MOABEACHHEM IO 3HaK Iu(-
¢depennrana. MeTos MHTEIPUPOBAHUS 10
qacTsaM. MHTerpupoBaHue panuoHaIbHBIX
npobeit

2.3

HuTerpupoBanue TPUTOHOMETPHUCCKUX
GYHKIIMH W HEKOTOPBIX BUIOB HPPAIUO-
HAJIbHBIX (PYHKIUH.

2.4

3amaumn, MPUBOASIINE K TOHSATHIO ONpee-
JeHHoro wuHTerpaina. CBOWCTBa ompeje-
aenHoro uHTerpana. CyliecTBOBaHUE Iep-
BOOOpa3HOW  HEmpephBHOW  (YHKIUU.
@®opmyna Herorona-Jleiibnnma. 3ameHa
NEPEMEHHOIN U UHTErPUPOBAHHE 110 YACTAM
B OIPEJICIIEHHOM MHTETrpaJie

2.5

[IpuiokeHus: ONpeeIeHHOr0 UHTerpaia B
FEOMETPUU W MEXaHHWKE (BBIYMCIICHUEC
IUIOMIa e TIOCKUX (HUTYp, UIMHBI KpH-
BOIi, 00EMOB).

2.6

[TpunoskeHns ONpPENEIEeHHOTO UHTErpasa B
T€OMETPUM U MEXaHUKE (BBIYMCIIEHUE JIJTHU-
HbBI KPHBOii, 00EMOB).

2.7

HecoOcTBeHHBIE UWHTErpajibl MEpPBOrO U
BTOPOTO PO/ia, UX CBOMCTBA.
CamocrositesibHasi padora Ne4 Ha cemu-
Hape

2.8

Pa3pnen 7. Teopusi BeposiTHOCTEH
Beenenue. DnemMeHThI KOMOMHATOPUKH.
OCHOBHBbIE IOHSTHUSI TEOPUU BEPOSITHOCTEM.
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Crnyqaitabie coObITHS, X TUIBL. Kitaccuue-
CKO€ U CTaTUCTUYECKOE OIpEICIICHHs Be-
POSITHOCTHU, CBSI3b U Pa3Inuue MEXK1Y HUMH
Boiiaya nepBoii yactu 3aganus PI'P Ne
5 0 TEOpPHH BEPOATHOCTEN

2.9

HemnocpencTBeHHsbI IOACYET BEPOSITHOCTH
Ha OCHOBE KJIACCHYECKOIO OIIPEIEICHMUS.
I'eomerpuueckas BepOSATHOCTb.  3ajada

broddona.

2.10

Anrebpa coObITHI. 3aBHCHMBIC W HE3aBH-
CHUMBIC COOBITHS. YCJIOBHAsi BEPOSTHOCTb.
OCHOBHBIC TEOPEMBI TEOPHUU BEPOSTHO-
CTEH.

10

211

®opmyia noaHou BepositTHocTH. Dopmyna
bepnymiu, nokanbHas W UHTErpaibHas
teopemsl Jlaruraca

11

2.12

CinydaiiHble BEIMYMHBL. 3aKOH pacmpene-
JIEHUS] CIIy4allHOM BeIWYUHBL. YuCIOBbIE
XapaKTepUCTUKU JUCKPETHBIX M HeEIpe-
PBIBHBIX CIy4YaillHBIX BEJIMYMH. MaTtemaru-
YECKOE OKUJAHUE U AUCIEPCHS] CITyHalHbIX
BEIIMYMH, HMX BEPOSITHOCTHBIM CMBICT U
CBOMCTBA.

12

2.13

WnuTerpanbHas (QyHKUMS pacnpeeieHus.
IInotHOCTE BepoATHOCTEH. BeposATrHOCT-
HBII CMBICII M CBOMCTBA

13

2.14

OCHOBHBIE 3aKOHBI pacIpElENICHUs JuC-
KpPETHBIX CIIy4alHbIX BeJWYUH (OUHOMHU-
anbHbli,  IlyaccoHa,  rumepreomerpu-
YECKU)

2.15

OCHOBHBIE 3aKOHBI pACHpPEACIICHUsI HEMpe-
PBIBHBIX CIy4alHBIX BEITUYHH (paBHOMEp-
HBIH, MOKa3aTeIbHbIN, HOPMAIHHBIN).

CamocrosiTeibHasi padora Ne 5 Ha ce-

14
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MHHape

2.16

Pa3nen 9. DiaemMeHTBI MaTeMaTHYeCKOI
cratucTuku. OCHOBHBIE 3aJadyd MaTeMa-
TUYECKOM CTaTUCTUKH. BBIOOpOUHBI Me-
toA. ['eHepanbHass COBOKYITHOCTh U BBIOOD-
ka. Tunsl BeIOOpoK. CTaTHcTHYECKOE pac-
npeaenenue BeIOOpKH. [locTpoeHue M-
pudeckoil (YHKIUU paclpe/ieiCHus BbI-
OOpKH, MOJUTOHA U TUCTOTPAMMBbI OTHOCH-
TEJNbHBIX YaCTOT.

Boinaua Bropoii yactu 3aganus Ne5 PI'P
0 MaTeMaTHYeCKOH CTaTHCTHKE

15

2.17

TodeuHble OLEHKH MapaMeTpoB pacrpese-
nenus. Hecmemiennble, 3¢ ¢dexkTuBHBIE U
COCTOATENIbHBIE  OLIGHKH.  BpiOopouHas
cpenHsis. BpiOopouHas M ucIpaBieHHas
JMCIIEPCHH.

17

2.18

WNurepBanpHbie oneHku. Iloctpoenue no-
BEPUTEIBHOIO WHTEpBajla JUIsl MaTeMaTH-
YCCKOro OXuIaaHus HpH U3BCCTHOM U HC-
M3BECTHOM CpPEIHEM KBAJpaTUYECKOM OT-
KJIOHEHUH.

CamocrosiTeibHasi padora Ne 6 Ha ce-
MHHape

18

®opma aTTecTaAlMU

19-
21

Bcero yacoB nmo jucuMIJInHe
BO BTOPOM ceMecTpe.

27

27

54

PI'P

Cam
pao

Bcero yacos nmo jucuMIJinge

54

54

108

PI'P

Cam
pao




[Tpunoxenue 2

MUHHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHUS
POCCUMCKOI ®EJIEPALTUN
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUPEXEHUE BbICILIEI'O OBPASOBAHUS

«MOCKOBCKUH NOJIUTEXHUYECKHUI YHUBEPCUTET»
(MOCKOBCKHUI MMOJINTEX)

Hanpasnenue noarotoBku
29.03.04 «TEXHOJIOT'US XYJIOKECTBEHHON OBPABOTKH MATEPHAJIOB»

O6pazoBarenbHbie nporpammsl ([Ipoduim moaroToBkm)
XynoxecTBEHHOE MPOEKTHPOBaHHE U IIHPPOBBHIE TEXHOJIOTHH
B I0BeJIMPHOM NMPOU3BO/CTBE.
COBpeMeHHbIe TEXHOJIOI'HHA B IIPOU3BOACTBE XYN0KECTBEHHBIX 1/1311e.11n171

dopma o0yueHHs: OuHas

Kadbenpa «Maremarukay

®OH/
OLIEHOYHBLIX CPEJCTB

MO JUCUMILINHE

Brniciiag MmaremMaTuka

Cocras: 1. [lacnopTt ¢)oHIa OLIEHOYHBIX CPEICTB
2. Onucanyne OLEHOYHbIX CPEICTB:
- JK3aMeHAllMOHHbIEe OMJIeThI
- Kommuiek Tl 3agaHuii 1J1si KOHTPOJIbHBIX padoT
- KommiekT Bonpocos
- KoMIuiekT 3a1aHuii 17151 BBINIOJIHEHUSA
pacdyeTHO-rpapuIecKux pador

CocraBuTeyn:
Hortr., k.¢.-m.H. Koran E.A.

Mockaa, 2021 rox
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IMOKA3ATEJIb YPOBHSI C0OPMUPOBAHHOCTHU KOMIIETEHIINI

Ta0muna 1

«BpIciass MaTeMaTHKA»

®PI'OC BO 29.03.04 «TexHosnorus Xy10:xecTBeHHOI 00pad0TKH MAaTepHaIOB»
OOGpa3oBatenbHble IporpamMmbl (IPOGUITH MOArOTOBKH) «Xy/10:KeCTBEHHOE IPOEKTHPOBAHNE H U (POBbIE TEXHOJIOTHH
B I0BEJIMPHOM NPOU3BOJACTBE», «COBpeMeHHbIe TeXHOJOTHH B IPOU3BOACTBE XY/10:KeCTBEHHBIX M3/1eJIHii»

B mporiecce ocBoeHUS TaHHOH TUCIUIUTMHEI CTYACHT (POPMHUPYET U IEMOHCTPUPYET CIEAYIONIUE
o0menpodeccuoHAJIbHbIE KOMIIETEHINH:

KOMIIETEHIIN IlepeyeHb KOMIIOHEHTOB TexHoJs0rus ®opma CreneHu ypoBHeil 0CBOCHMS
HHIAEKC | @POPMYJIUPOBKA ¢dopMupoBaHusi | OLIEHOYHOI'0 | KOMIETEHIU
KOMIIeTeHIHii cpeacTBa**
OIIK-1 CriocoGrocThio  pe- | SHATD aexkuus, camocto- | YO Ba3oBblii ypoBeHb
[aTh BOMPOCH Tpo- | ® OCHOBHBIC 3AKOHBI €CTECTBCH- | ATE/bHAs pabota, | PI'P -BJIaJIeeT HaBbIKAMU PaOOTHI C OCHOB-
deccHOHANBHON es- HOHAYYHBIX JUCHHUIUIMH M WX | CeMUHapckue 3a- | KP HBIMU MaTEMaTHYECKUMHU METOJIaMH,
TeTBHOCTH HA OCHOBE OposSIBICHHUS B 1podeccHo- | HATHsA T - 0CO3HAeT He0OXOAUMOCTh HOBBIIIIE-
HAJIBHOW cdepe, METOIbl al- 5b HUS KBATM(UKAIMHA U HAKOTUICHUS

€CTECTBCHHOHAYYHBIX
U OOLICHHKEHEPHBIX
3HAHHU, METOJOB Ma-
TEeMaTHYECKOr0 aHa-
JaM3a ¥ MOJEIHpOBa-
HUS

reOpbl, MaTEMaTHYECKOTO aHa-
mn3a, nuddepeHrantbHbIX
ypaBHEHUH, TEOPUU BEPOATHO-
CTell M MaTeMaTHUYEeCKOH cTa-
THCTHUKHU

yMeTh:

® ICIIOJIb30BaTh OCHOBHEIC 3a-
KOHBI ~ €CTECTBEHHOHAYYHBIX
IACIUAIUIMH M METOOBl Mare-
MaTUYEeCKOr0 aHajim3a, BEpo-
SITHOCTHO-CTATUCTHUECKHE Me-
TONBI  JUIS MOJICIIUPOBAHHUS
MPOIIECCOB B MPOECCHOHAID-
HOU 001acTu

BJIAJIETh.

MaTeMaTHYECKUX 3HaHUIl B 001aCcTH
poeCCHOHAIBHON JeSTEIHFHOCTH

IoBbILICEHHBIH YPOBEHD

- CBOOOJHO BJaJIEET METOIAMH JIMHEN-
HOM anredpbl, MATEMAaTUYECKOTO aHAIIN3A,
teopuu nuddepeHnraIbHIX ypaBHEHUH,
BEPOATHOCTHO-CTATUCTUUCCKUMU METO-
JamMu, CIIOCOOEH TBOPYECKH MTPUBIIEYb
K MPUKJIaJHBIM 33/1a4aM MOBBIIIEHHON
CII0KHOCTH COOTBETCTBYIOIIUH (PH3HKO-
MaTeMaTUIeCKUI arrapar
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e METOJAMH MAaTEeMaTHYSCKOIO
aHajM3a W MOJCIUPOBAHUSA,
TEOPETUYECKOTO U IKCIEepHU-
MEHTAJILHOIO  MCCJEI0BaHUS
JUTSL pelIeHusl IPUKIIAHBIX 3a-
a4 B mpoecCHOHAIBHOM Jie-
SITEILHOCTHU

**- CoxkparieHust HopM OIIEHOYHBIX CPEJICTB CM. B mpruioxeHun 2 k PIT.
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Hepeqeﬂb OLCHOYHBIX CPEJACTB MO TUCHUIJINHE

«BpIciasg MaTeMaTHKA »

Tabnuua 2
Haumenosanue [Ipencrasnenue one-
Ne Kparkas xapakTepucTUKa OLIEHOYHOT O
[y | oueHouHoro cpen- cpesicTea HOYHOT'O CpEe/ICTBA B
CTBa DdOC
1 KonTponbnas (ca- CpenctBo npoBepkH yMeHUM NpuUMeHTh | Kommiekt koH-
MOCTOSITEJIbHAS) MOJIyYE€HHBIE 3HAHMS JJIsl pEeUIeHUsI 331a4 | TPOJIbHBIX 3aJJaHUi
pabota OTIpEeJICJIEHHOTO TUIIA TI0 TEME MJIU pa3jie- | IO BapHaHTaM
(KP) ny
2 | PacuerHno- CpenctBo npoBepku ymMeHMM npumeHsTh | Kommiiekr  3aganuii
rpaduueckas pa- MOJIy4E€HHBIE 3HAHMS 10 3apaHee onpeae- | A BBITMIOJTHEHUS
6ora JICHHOW METOAMKE Ui peIICHUs 3aJad | pacyeTHO-
(PT'P) WIM 33J]aHUd 10 MOAYNIO WIM AWCHH- | Tpadudeckoi paboTs
IUIMHE B LIEJIOM.
CpeacTBo KOHTPOJIS,, OPTaHHU30BaHHOE KaK
crenuanbHas Oecela IMEAaroruuecKoro
Veruplii onpoc | pabOTHHKAa € OOydarolMMCs Ha TEMBI, Bomnpocs! o
3 co0eceioBaHUe, | CBSI3aHHBIE C U3y4aeMOW TUCLUIUIMHOM, U TeMam/paszenam
(YO) paccuMTaHHOE Ha BBISICHGHHE OObeMa JUCIUTUTUHBI
3HaHUU O0ydYarolerocsi o ONpeAeIeHHO-
My paszJelny, TeMe, mpobiaeme U T.11.
Cucrema cTaHIapTU3UPOBAHHBIX 3a/IaHUM,
4 Tect HO3BOJISIOIIAs aBTOMAaTU3UPO- @DOHJ TECTOBBIX
(T) BaTh MPOLEAYPY M3MEPEHUS YpPOBHS 3Ha- 3a1aHU I
HUI 1 yMeHHH 00yJaromerocs.
5 | Ox3amenanuonnble | CpeicTBO NPOBEPKM 3HAHUN, YMEHMH, | DK3aMeHallMOHHbIE
OuneTH HaBBIKOB. MOXKET BKIIIOYAaTh KOMIUIEKC | OMIIETHI.
(Ob) TEOPETHYECKUX BOIMPOCOB, 3a1ad, mpakTu- | [llkama oneHuBaHus u
YECKUX 3a/IaHU. npolenypa HpUMEHe-
HUSL.
[TpomexyTouHas aTTe- Ok3ameH (D ) 1) yerno (YY)
crarus (ITA) 3auer (3) 2) mucemenHo (IT)

Od¢opmiieHue 1 onucaHue OLEHOYHBIX CPEACTB

1. Dx3aMeHaAMOHHBIE OMJIEThI

1.1. Haznauenwue: Mcnonb3yroTes Tl MPOBEICHUsS TpoMexkyTouHoM arrectaruu (ITA) mo aucim-
mrae "Beiciiag MaTteMaTuka'.
1.2. PernameHT 2Kx3aMeHa: - BpeMs Ha OJIrOTOBKY T€3UCOB OTBETOB - 10 45 MUH.

- C1oco® KOHTPOJIS: YCTHBIE OTBETHI.
1.3. [lIkaia onleHUBaHHS:
"OTJMYHO'" - eCcM CTYACHT INIyOOKO M MPOYHO OCBOMJI BECh MaTepHall POrpaMMbl 00ydeHUsl, 1C-
YepIbIBarolle, MOCIeI0BaTeNbHO, TPAMOTHO M JIOTHYECKH CTPOMHO €ro M3jaraeT, He 3aTpyAHseTcs
C OTBETOM IpU U3MEHEHUH 3aJaHUs, CBOOOJHO CIPABIAETCS C 3a/Ja4aMy U MPAaKTUYECKHUMHU 3a]a-
HUSMH, IPAaBUIbHO 000CHOBBIBAET MPUHATHIE PEIICHUS.
"Xopomo'- ecnu CTyAEHT TBEPAO 3HAET MPOTrPaMMHBIN MaTepual, 'PaMOTHO U IO CYILIECTBY €0
U3JIaraeT, He JOIYCKAeT CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC, BIIAJIEET HEOOX OMMBbI-
MU YMEHHUSMHU M HaBbIKAMH MIPU BIMOJIHEHUH MPAKTUYECKUX 3a/1aHUH.



"Y10BJIETBOPUTEJIBHO'" - €CJIM CTYIEHT OCBOMJ TOJIBKO OCHOBHOW MaTepHall IpOrpaMMbl, HO HE
3HAaeT OTHEJIbHBIX TEeM, JOIYCKaeT HETOYHOCTH, HEJOCTaTOYHO IpaBUIIbHBIE (OPMYIUPOBKH,
HapylIaeT MOCJEI0BaTEIbHOCTh M3JI0KEHUS IPOrPAMMHOIO MaTepHuaja U MCIBITHIBAET 3aTpyHE-
HUS B BBIIIOJHEHUH NPAKTHUECKUX 3aJaHUM.
"Hey10BJ1eTBOPHUTEJIBHO'" - €CIIM CTYJEHT HE 3HAET 3HAUUTEIbHON YacTU IMPOrPaMMHOIO MaTepu-
aJia, I0IyCKaeT cepbE3Hble OLIMOKH, ¢ OONBIIMMHU 3aTPYAHEHUSMH BBIIIOJIHSIET IPAKTUYECKHUE 3a/1a-
HUSL.

Kaxnoe 3aanue sK3aMeHallMOHHOTO OnieTa OLeHUBAETCs OTAeIbHO. OOIel OLEeHKON sABIIs-
eTcs CpefHee 3HaUeHUE, OKPYTIEHHOE IO LEJIOr0 3HAYCHHUS.
KommiekTsl 5K3aMeHallMOHHBIX OMJIETOB BKJIIOYAET MO KaxaoMy pasneny 25-30 OuieroB (XpaHsT-
Csl B IIEHTPE MaTeMaTHUECKOT0 00pa30BaHMUs).

TunoBbie BapUaHThbI OMJI1eTOB NpUJIararTcH.

MUHUCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHNS POCCUMCKON OEJIEPALIN
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
VUPEXXJIEHME BbICIIIEI'O OFPA3SOBAHUS
«MOCKOBCKHUI NOJIUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

®akynbTeT 6a30BBIX KOMIIETECHIIHH, kadenpa «KMaTemMaTHKa
Jucrumnraa  «Beiciias maTeMaTHKa»

O6pasopatenbhas nporpamma 29.03.04 — TeXHOIOTHS Xy10’KECTBEHHON 00pabOTKH MaTepraioB
Kypc 1, cemectp 1

3K3AMEHALIMOHHBIN BUJIET

Onpenenurenu U UX CBOWCTBA.

12 -1 2
Pemnte MarpuuHOe ypaBHeHHE XB=A, eciau Az(2 1], B:( 0 J.

Haiitu yrom Mexay BekTopaMu a = (1,-2,-2) © b =(2,0,1).
t 2t?
3 Y5 3¢
1+t 1+t

Haiitu npousBoiHyt0 (QyHKIMH, 33JaHHON TapaMETPUUECKU X =

Haiinure skctpemymsl Gyakmun — y = x* —2x°.

o~ w DhE

HaiiTy 9acTHBIE IPOU3BOIHBIE BTOPOTO MOpsAAKa GyHKIMH Z = COS(X® — 2XY) , yOemuThes, 9To

"o on
Zy, = 1.

YTBepkaeHo Ha 3aceannn kKadeapsl «MaremaTrkay « 27 » anpens 2021 ., mpotokoi Ne 10

3aB. kadenpoii C.H. Aunpees / /

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHU S POCCUMCKOMN OEJEPALINN
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VUYPEXJIEHUE BBICIIEI'O OBPASOBAHUS
«MOCKOBCKUM MOJUTEXHUYECKNHN YHUBEPCUTET»
(MOCKOBCKHUH MMOJINTEX)

®dakynapTeT 0a30BBIX KOMIICTCHIIH, kadenpa «MaremaTukay
Juciumnaa  «Beicmas maTeMaTuka

O6paszosatenshas nporpamma 29.03.04 — TexHOIOTHS Xy10KECTBEHHON 00pabOTKU MaTepuaioB
Kypc 1, cemectp 2

IK3aMeHAIIMOHHLIN OUJIeT
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[TepBooOpazHas, HeolnpeaeneHHbIH HHTerpall. Ta0muia OCHOBHBIX HHTETPAJIOB.
Kmaccmdeckoe u cTaTUCTHUECKOE OIpPEACIICHN BEPOATHOCTHU ITOABIICHUA CHy‘I&ﬁHOI‘O C06BITI/I}I, CBs3b U
pa3ianiyue MCKI1y HUMH.

N

7.6
3. BbrauciuTh onpeaeneHHbI HHTETrpal J-3Sin ? xcosxdx.
0

4, YKa)KI/ITe, KaKoii U3 HeCOOCTBEHHBIX HHTETrpaIoB ABIACTCA CXOAAIIUMCSA

j Jxdx, jx’3dx, j\/ x> dx.
1 1 1
5. HaiiTu BEpOATHOCTH pabOThI HIEKTPHUECKOM LIEMH, NU300PAKEHHOM Ha PHC., €CIIU BEPOATHOCTH PabOTHI

4’ L]
6. B maptuu 10% HecranmapTHbIX Aetaneil. Haynauy oroOpansl 3 meranu. CocTaBUTh 3aKOH pacIpele-
JICHUS YMCJIa CTAaHIAPTHBIX JeTaNel cpeii OTOOPAHHBIX.

YTBepxkaeHo Ha 3aceanuu Kadeapsl «Marematuka» « 27 » anpens 2021 r., mpotokoin Ne 10

3aB. kadeapoii C.H. Anapees / /

KoMmiekTsl TecTOBBIX 3aJaHUI U KOHTPOJIbHBIX padot (T, KP)
(mst onenkn kommerenuuu OIK-1)

110 AUCIIUIIJIINHE Briciiag MaTeMaTuka
(HaMMEHOBaHME JAUCLUILIIMHBI)

1-b1ii cemecTp

1. Haiiti 3HaueHust MaTpuaHOTO MHOTOWIeHa F (A)
-1 0
f(X)=—x"+2x*—x+3,A=
3 2
-2 0 8 1 -5
2. HaiiTi panT MaTpHIlsl IPUBEICHUEM K CTYIIEHYaTOMY BH
p puLbI IPUBE y Y}IY_S 2 6 -3 -13
11 -3 13 5 17

1 2 1
3. Beraucautp onpenenuTens MPUBEACHUEM K CTYIIEHYaTOMY BHITY 3 -5 3
2 7 -1
4. Haiitn Matpuity, oOpaTHyl0 JaHHON
1 2 1
3 5 3
2 7 -1

5. Pemmuth cucremy ypaBHeHUH. YKa3aTh 00IIee U OHO YACTHOE pelieHue (a).
Pemuth cucteMy ¢ moMoIIbi0 00paTHO MaTpuIlsl U o hopmynam Kpamepa (0)
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4%, +9%, —5%X; —8X, =5 X, +2X,+ X =5

(@) 13X +7X,— 2%, —4xX, =4 (6) 13X, —5X, +3%X, =—7
2%, +5X, + X, +3%, =3 2X + 71X, —X; =13

1 Pacrmmcats Pa3JI0KCHUC BEKTOpPA i 10 BCKTOpam B, a,F

x={5-12,1}, p=1{1,-30}, q={1,-11}, r={0,-1,2}

2. KonnuueapHsbl 11 BEKTOPbI B u E] ?

a={2,0,1}, b={-231}, p=2a+2b, q=3a-2b

3. BbIUMCIUTh [IONIA/b MapaiesiorpaMMa, MOCTPOSHHOTO Ha BEKTOpax a U b« — yron Mexay
BEKTOpaMu P u (

i=2p+3,6=p-3, [p=2.d=2.  a=7

1.  Ywucnosas nocnenoBaTenbHOCTh. [Ipenen uncinoBoit mocnepoBarenbHOCTH. beckoneuno Manblie u Oecko-
HEYHO OOJIbIINe MocIea0BaTeIbHoCTH. Yueno €.
2
2. ) tgx
Haiitu npousBoanyo ¢yHKuuu Yy = o5
+

JlaHbl BEKTOPHI a = (2; 3) , b = (l; —3) ,C = (—1; 3) . TIpr KaKOM 3HAYEHHH (X BEKTOPHI

p=a+ab, =8+ 2C xomimHeapHsbL.

3agaHne 1o MATEMATHYECKOMY aHAJIU3Y
1. Haiitu mpousBoaHytO Y, :

Jx

a) y=arctg® In—— 6) y:(\/;)
X+2
3
B) sin(x—2y)+x—:7x r) x=e 'cost, y=e'cost
y
2. Haiitu Iim(l— L j
x>o X arctgx

1
_y2, L
3. TIpoBecTH IOJTHOE HCCNe0BaHNe U oCcTponTh rpaduk f (X)=x*+ 2

1. BbluncauTh npenenst:

n+l _ gn-1 H
Loima = 2 im 33X 3 im (13

nsw 3M2 4 g" x>0 _ gX x—>+0

2. BeaucauTh IpOn3BOTHBIE:

coséx 2. y=arctg®

=" +sinln2x
Y 3sin(12x +1) 1-2x2

1. IToctpouts rpaduk: Yy = XL4 Y 2
X+2 X+2

2. Haiitu npenesnsr:
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(2-n)°" =(1+n)’ _Jn+2-38n°+3
> > 2)lim
"= (1+n)" —(2-n) e Yn+5+n

3) “m(ZnZ:?’J 4) lim n(\/n2+1—n)

n—w 2n2 1 n—w
0, x<—-7x
3. HccnenoBath Ha HEMPEPHIBHOCTD M BBIIIOJIHUTH YepTexk: Y =1SINX, —7 <X <0
, X=0

q)yHKIII/II/I HECKOJBKHUX NEPEMECHHBIX

o " "
HaiiTi yacTHbIe IPOM3BOHBIE BTOPOTO MOPsiIKA, YOSIUTHCS, YTO ny =7

yX
x2—y? x? +3y2
1.Z2=¢ , 2.z=cos(x’*=2xy), 3.z=4y?’-2x, 4. z=In(xy-x*), 5.z=—""—6.
Xy
z=ctg(2x+3y), 7.z=sin(x’y), 8. Z= eV 9. 7=xcos? y, 10. z=y?sin’x.
Haiitu rpaguent pynkuun Z = f(X,y) BTOouke M, (X,,Y,)
y* . x* +3y* . y’ .
l.z=—, M,46); 2. z2=—-—""—, M,1-1; 3. z2=—, M, (2-2);
Ix 0(4,6) Ixy o(1-1) v 0(2,-2)
4. 2=x°-3y’x, M,(32).
HCCHC,HOB&TB Ha 3KCTPpEMYM (I)YHKHI/IIO
1. z=x"—x+y*+2y, 2. 2=2X"+Xy—-Xx+Y?,
3. z=x*-2x+4y-y?, 4, 7=x*-3x+3y*+4y,
2-0ii cemecTp
3agaHue MO0 HHTErpajaam
Boerunciaursb HEOMPEACTCHHbIC HHTEIPAJIbI
1. ji 2.[x-27dx 3. [e* cos xdx 4.[2L 5. [ x cos 3xdx
2(x++/x X2 —6x+18
dx x-1 X+1 dx sin® x
6. [ ——— 7. [———dx 8. [——dx 0. 10. dx
IX2+6X+5 I\/X+1+2 J.X2-|-3 J.1/]__)(23_[‘(;5"'])( ICOSZX
Boruuciaurnb ONnpeacJCeHHbIC HHTEIPAJIbl
1T asin? xcosxdx 2. - 3fx-petdx 4% 5 [ & 6
0 C04/1+3x o 1xJ7+Inx S 11+4/3x-2

2 14 x? <4 dx 1x% 42X 8

\/§ X 2
X 7. ———— 8. dx 9. dx  10. [v4—x2dx
“ arctgx {(3x+5)2 £ x? +1 g J1+ %2 £

HecoO0cTBeHHBIE MHTETPAJIbI
1. YkaxuTe, Kakoil U3 HECOOCTBEHHBIX HHTETPAJIOB SBIISETCS CXOMSIIUMCS

T\/;dx, Tx’?’dx, T\/Fdx :
1 1 1



©  dx
2. BBI‘-II/IC.HI/ITI: I/IHTeraJI, YCTaHOBI/ITb €ro CXO0AnuMOCTh NN paCXOI[I/IMOCTL I 1 >
B

o0
3. BeIUHCIHUTD HHTErpail, YCTAHOBUTH €TI0 CXOAUMOCTE WJIN PACXOJUMOCTD _“n xax
1

a dx
4. BBI‘II/ICJ'II/ITB HCCO6CTBCHHHI/I I/IHTeraJI _[— , YCTAHOBUTDb €ro CXoanuMoCThb UJjin

04/ X
pacxoauMOCTb.
1
dx
5. BBI‘II/ICJII/ITL HGCO6CTBCHHBII/I I/IHTeraJI _2 5 YCTaHOBI/ITb €ro CXOAUMOCTh NJIN
1
paCXO,Z[I/IMOCTI).

3agaHue 110 TEOPUM BePOSITHOCTEH U MAaTeMATHYECKON CTATHCTHKE
3AJAHHME 1
KonnuectBo cioco0oB pacnpesesieHuss TpeX MPU30BbIX MECT B OJIMMIIMAJE IO TEOPUM BEPOSITHO-
creit cpenu 10 y4acTHUKOB paBHO
BAPUAHTBI OTBETOB: 1) 120 2) 720 3) 240 4) 1000.
3AJAHHME 2
W3 ypHbl, B KOTOpOil HaxonaTcs 6 Oenblx M 4 4YepHBIX LIapa, U3BJEKalT Haynady 2 mapa. Torna
BEPOSATHOCTH TOT0, YTO 00a 1m1apa 0yayT OeiabIMu, paBHa
BAPUAHTBI OTBETOB: 1) 1/3 2) 2/3 3)1/4 4)14/33.
3AJAHHME 3
B xpyr panuyca R Opomiena Touka. Toraa BepOSTHOCTh TOTO, UTO OHA MOMNAJAET B 3aIUTPUXOBAH-

HYI0 00J1acTh, paBHa
v

[ 305 A0 \]

‘ 0

]/

BAPUAHTBI OTBETOB: 1)1/2 2)1/3 3)1/4 4)1/6.
3AIAHUE 4
Hecosmectnbie coobitus A, B,C me 06pasyior nonHyro rpynmy coObITHIA, €ciii X BEpOSTHOCTH

PaBHBI:
1) P(A)=2/3,P(B)=1/6,P(C)=1/6 2) P(A)=1/3,P(B)=1/2,P(C)=1/6
3) P(A)=1/4,P(B)=1/3,P(C)=1/6 4) P(A)=1/4,P(B)=1/3,P(C)=5/12.
BAPUAHTBI OTBETOB: 1) 2) 3) 4).
3AJIAHHME 5
Bpocatot 2 monetsl. CoObiTHs: A - repd Ha nepBoit MoHeTe, B- 1udpa Ha Bropoil MOHETE SBIISIOT-
csl:
BAPUAHTBI OTBETOB: 1) HeCOBMECTHBIMH ~ 2) COBMECTHBIMHU
3) He3aBUCUMBIMH  4) 3aBHCHMBIMHU.
3ATAHHUE 6
Cryaent 3Haet 20 Borpocos nporpammsl u3 30. Torga BEpoSITHOCTh MPABUIIBHOIO OTBETA Ha 3 BO-
IIpoca paBHa
BAPUAHTBI OTBETOB: 1) 57/203 2)8/27 3)19/75 4) 146/203.
3AJAHHUE 7
B nmepBoii ypHe 6 6enbix U 8§ YepHBIX 1IapoB, BO BTOpOW 7 Oenbix U 3 depHBIX mapa. U3 Haymauy

B3SITOI YpHBI BEIHYT OJIMH Iap. Torna BeposSTHOCTh TOTO, YTO ATOT LIAp OKaXeTcs OeJIbIM, paBHa
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| Otser ‘

3AJJAHME 8

CoObiTHe A MOXET HACTYIUTh JIMIIb MPH YCIOBHH IMOSIBIICHHS OJHOTO U3 2-X HECOBMECTHBIX CO-
obrtnii B, u B,, oOpasyromux nonnyro rpymmy. M3sectHsl BepostHocts P(B)) =2/3 u ycnoBHbIe

BepositHoctn Py (A)=1/3, P, (A)=2/5. Toraa BeposTHOCTE COOBITHS A pasua

BAPUAHTBI OTBETOB: 1) 16/45 2) 28/45  3) 22/45
3AJTIAHHUE 9
JluckpeTHas cirydaiiHasi BeJIMUMHA 3a/laHa 3aKOHOM PacIpeIesICHIs BEPOSTHOCTEH
X 1 3 5
P 01 03 06
Torna eé Gpynkuus pacnpenenenus Bepostaocteit F (X) umeer Bun
BAPUAHTBI OTBETOB:
0 npu Xx<1 01 npu X<1
0,3 1<x<3 0,4 1<x<3
1) F(x)= npu 1< 2) F(x)= npu 1<
0,6 npu 3<x<5 1 npu 3<x<5
1 npu  X>95 0 npu X>5
0 npu X<1 0 npu X<1
01 npu 1<x<3 01 npu 1<x<3
) F() 0,4 npu 3<x<5 ) FOI 03 mnpu 3<x<5
1 npu X>5 0,6 npu  X>5.
3AJIAHHME 10

HenpepsiBHast ciyuyaiiHasi BeIMUMHA 3a/laHa HHTETPAIbHON QyHKIUEH
x<0,

0

npu

pacnipenienenus BepositHocTeit F(X)=<x*/9 mpu 0<x<3,

1 npu  X>3.
Torna motHocTh BepostHocTelt T (X) nmeer Bun
| OtBer |
3AJAHHUE 11
I'pauk mmotHOCTH BeposTHocTel f (X) mokaszan Ha pucynke. Toraa 3HaueHune a
f(x)
a
o’ 2a X
paBHO
BAPMAHTBHI OTBETOB: 1)05 2)1 3)J2  4)2
3AJAHME 12
I[I/ICKpCTHaSI cnyqaﬁHa;I BCJIMYMHA 3aJlaHa 3aKOHOM pacCIipCaACICHUA BCpOHTHOCTCﬁ
X 0 1 3
P 0,2 0,3 0,5
Toraa e€ maTemaTnyeckoe 0XKHIaHNE U TUCIIEPCUS] PaBHBI
| OtBer |
3AJIAHUE 13

BepOSITHOCTI) nosiBiaeHus coopitusgs A B 30 HE3aBHCHUMBIX HUCIIBITAHUAX, IMPOBOJHUMBIX I10 CXEMEC

bepnymmu, pasaa 0,6. Torma qucnepcus yncia mosiBICHUN 3TOr0 COOBITHS PaBHA

BAPUAHTBI OTBETOB: 1) 0,24

2) 18

3)7,2

4) 12.
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3AJIAHHUE 14
HemnpepriBHas ciydaifHas BeIMYWMHA paclpesencHa paBHOMEpHO Ha uHTepBase (6, 10). Torma eé
MaTEeMaTUYeCKOe 0KUIAHUE U IUCIIEPCUsI COOTBETCTBEHHO PABHBI

| OtBer | |
3AJAHHUE 15
HenpepsiBHas cinydaiinas BenrunHa X MOJYMHEHA HOPMAJIbHOMY 3aKOHY pacIpe/iesieHus ¢ MaTe-
MaTrueckum oxunanuem M (X)=a=20. BepostHocTs ¢€ nmonamanus B uatepsai (20, 25) paBHa

0,4. Torna BeposiTHOCTD €€ nonafanus B uurepsas (15, 20) paBHa

| OtBer ‘ ‘
3ATIAHHME 16
CraTtuctudeckoe pacrpe/esieHue BHIOOPKY UMEET BUJ

X 2 4 5 8

i
n 2 5 7 6

|
Torna oTHOCUTENbHASA YacTOTa BapuaHThl X, =4 paBHa

| OtBer |
3AJJIAHME 17

ITo BeIOOpKE 0O6BeMa N =100 mocTpoeHa rUCTOrpaMMa 4acToT.
n

oN o e T

4 8 12 16 X,

Torna 3HaUueHWEe a paBHO:
| OtBer |
3AJJAHHUE 18
W3BecTHO cTaTHCTUYECKOE paclpeiesieHue BbIOOPKU
X; 6 7 10 12 13

n, 5 6 8 7 4

Torna e€ BeiOOpouHas cpennsas X, paBHa

| OtBer | |
3AJJAHME 19
Jlana BeIOOpKa o6bemMa N. Eciu Kaxblil 2JIEMEHT BBIOOPKH YMEHBIIHUTH B TPU Pa3a, TO BEIOOpOU-

Hast cpenusist X,

BAPUAHTBI OTBETOB: 1) ne usmeHurcs 2) ymeHbIIUTCSA B 3 pasa
3) yBenuuutes B 3 paza  4) yMeHbIIUTCS B 9 pas.

3AIAHHME 20

Mona M,u Mearana M, BapualiOHHOTO psaa

X; 12 13 15 16 18 20

n, 4 9 18 14 11 5

1
paBHBI
| Otger |
3AJJAHME 21
Bri6opounas cpefHss A1 JAHHOTO CTaTHCTHYECKOTO pacipeneaeHus BEIOOPKU
X; 2 4 5 8 10

n 4 7 14 8 7

39



paBHa X, =6. Torna Beibopounas aucnepcus D, paHa

BAPUAHTBI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.
3AJJAHUE 22
Haiitn moBepuTenbHBIA HHTEPBAT IS OIICHKH ¢ HaJexHOCThI0 ¥ = 0,95 Hen3BecTHOro MaTeMaTH-

4eCKOro OKMJIaHWSl HOPMAJIbHO PAcIpeIeSIeHHOro Npu3Haka X TIeHepalbHOW COBOKYMHOCTH X,
ecau u3BecTHBI 00beM BbIOOpku N =30, BeIOOpouHas cpenuss X, = 2500, cpenHee kBagpaTHue-

CKO€ OTKJIOHCHUEC reHepaanofI COBOKYIIHOCTH O =100, KBAaHTHJIb HOPMAJIBHOT'O PACIPCACICHHA
t=2,58.

Otser ‘ ‘

OneHka «OTJINYHO» BBICTABISAETCS CTYAEHTY 3a 95 — 100% npaBUIbHBIX OTBETOB,
OLIEHKA «XOPOILOY» - 3a HEe MeHee 75% MpaBUIIbHBIX OTBETOB;

OIICHKA «YJOBJICTBOPUTEIHLHO» - 32 HE MeHee 50-60% mpaBUIBLHBIX OTBETOB;
OLIEHKA «HEYJOBJIETBOPUTEIIBLHOY - 32 MeHee 50 % MnpaBUIIbHBIX OTBETOB.

KommniexTt Bonnpocos (YO)
JIMHEWHAS 1 BEKTOPHASI AJITEBPA

Marpuiibl, TUIIBI MaTPHIL.

Orneparuu ¢ MaTpUIlaMu, KX CBOWCTBA.

YMHOXKEHHE NPAMOYTOJIbHBIX MAaTPHULL.

MatpuyHas popma 3aITUCH CHCTEMBbI TMHEHHBIX aNTeOpandecKuX YpaBHCHHM.

Onpenenurenu U UX CBONCTBA.

[Tonstue onpenenuresnss. MUHOPHI U anredpanyecKue J0NOTHEHUS.

CucTeMbl TMHEWHBIX anredpandyecKux ypaBHEHUM, OCHOBHbIE OHATHS U ONPEACICHHUS.

[TpaBuno Kpamepa pemieHust CUCTEM JIMHEMHBIX YPaBHEHUH.

OOparHas MaTpuLa U €€ BEIYUCICHHE. Y CJIOBUE CYIIECTBOBAHUS OOpaTHON MAaTPHIIbI.

10 Pemenue cucrem JIMHENHBIX aireOpanvyeckux ypaBHEHUI METO10M OOpaTHON MaTpHULIbI.

11. Meron 'aycca penienust cucteM JIMHEHHBIX YpaBHEHUH.

12. Pemienue npou3BOJIbHBIX CHCTEM JIMHEHHBIX ypaBHEHUH MeTooM ["aycca.

13. Panr matpunsl. Teopema Kponekepa — Kamerm.

14. OgHoposHbIe cucTeMBbl TMHEHHBIX ypaBHeHUH. Kpurepuii cylecTBOBaHUS HETPUBHUAIBHBIX pe-
LICHU.

15. T[lonaTue BeKTOpa U JIMHEHHbIE ONepaluy HaJl BEKTOPaMU, CBOMCTBA ONeparIyii.

16. JIuneiiHast KOMOMHAITUS BEKTOPOB.

17. Jluneiinast HE3aBUCUMOCTb U JIMHEWHAsi 3aBUCUMOCTh T€OMETPUUECKUX BEKTOpOB. Kpurepmii
JIMHENHOMN 3aBUCHUMOCTH.

18. Ilonsarue 6azuca. KoopanHaTsl BEKTOpa.

19. OproHopMupOBaHHBIN 0a3uc. Pa3noxkeHne BeKTOpa 1o BEKTopam Oa3uca.

20. YnopsimoueHHasi Tpoiika BEKTOPOB.

21. CxansipHOE, BEKTOPHOE U CMEIIAaHHOE MTPOU3BEICHNE BEKTOPOB B OPTOHOPMHPOBAHHOM Oaszuce.

22. YcnoBusi OpTOrOHAJIBLHOCTH, KOJJTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

CoNoUA~AWNE

MATEMATHYECKHU AHAJIN3
1. HOH}ITI/IC HepeMeHHOﬁ BCIIMYHUHBI 1 06J'IaCTI/I €€ UBSMCHCHMUS.

2. moHsTHE PYHKIIMOHAIHHONW 3aBUCHMOCTH, KiIacCUpUKaIus (yHKIIHM.
3. OrmpeneneHue U TUTBI YUCIOBOM MOCIEA0BATEILHOCTH.
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10.

11.

12.
13.

14.
15.

16.

17.
18.
19.
20.
21.
22,

23.
24,

25.
26.
27,
28.
29.
30.
31.
32.

ook wdE

o N

[Ipenen 4nciIoOBOI MOCIENOBATEILHOCTH. ApH(pMETHUECKUE ONEpalluy HaJ| MOCIIEI0BaTEIbHO-
CTSIMHU.

VYcnoBus cyliecTBOBaHUSI KOHEYHOIO IpEJea YUCIOBOM IociieoBareabHocTu (Teopembl Ko-
mu 1 Beliepmrpacca).

Bropoii 3aMeuaTenbHbli Ipeet.

[Tpenen gynkuuu. Onpenenenus. ['eomerpuueckas HHTEpIpeTaLs MOHATUS Tpenena (QyHK-
uuu. CBoiCTBa MpPEIEIIOB.

beckoneuno Maibie, 6eCKOHEUHO OObIIHe PYHKITUH.

IlepBbIil 3aMeyaTENbHBIN IIPEIE.

beckoHeyHO Masble BeIMUYUHBI. DKBUBAJICHTHbIE OECKOHEYHO MaJlble M UX MCIIOJIb30BaHUE MPU
BBIYUCIICHUH TIpeesioB. Ta0auia SKBUBATIEHTHBIX O€CKOHEYHO MaJIbIX.

HenpepbIBHOCTh (PYHKIIMM B TOUKE U Ha mpoMexyTke. OpHocTopoHHue npenensl. Kiaccudu-
Kalus TOUYeK pa3pbiBa rpaduka.

CgoiicTBa (hyHKIMH, HETIPEPBIBHBIX Ha OTpe3ke (Teopembl Beilepirpacca, boibuano — Komm).
[IpousBoanas. ['eomerpuueckuii U GpuU3nIecKnuii CMbICT Tpou3BoaHOM. KacaTenpHas u HopMaib
K TIJIOCKOM KPHUBOU.

Tabnuia MpoU3BOJHBIX OCHOBHBIX JIEMEHTAPHBIX ()YHKIIHIA.

CBsI3b MEXY CYLIECTBOBAaHHEM ITPOU3BOAHON (PYHKIMHU B TOUKE U HENPEPHIBHOCTHIO (YHKIIUU
B TOM 7K€ TOYKE.

[Tpou3BoiHas cyMMbl, IPOU3BEACHUS, YacTHOro. IIpon3BoHas cin0oxHOM U 0OpaTHOM (QyHK-
1005178

[Tpou3sBoHas mapaMeTpUUYecKH 3aJaHHON (QYHKIIUH.

[TpousBonHas GyHKIINH, 3aJaHHON HESBHO.

JuddepenurpoBaHue CI0KHOM MOKa3aTeIbHOU QYHKIUU.

Huddepenumupyemocts. Juddepenmman. ['eomerpuueckuii cMbica nuddepenuana.
[TpousBosHbIe U TG HEpeHIINATBI BBICIIUX TOPSIKOB.

OcHoBHble TeopeMbl uddepenuanbpaoro ucuncienus (reopema depma, Teopema Posst, Teo-
pema Jlarpanxa, Teopema Kommn).

IIpaBuno Jlonurans.

Msuorounen Teitnopa u ero coiictBa. @opmyna Teitnopa. OcraTounslii wieH dopmynsl Teld-
nopa B popme Jlarpanxa u [leano.

AcumnToTsl rpaduka GyHKIHH.

OxcrpemyM. HeobxoaumMoe ycioBue 3kcTpemyma.

JlocTaTouHbIE YCIIOBUS DKCTPEMYMa.

JocraTouHoe yciioBue Bo3pactaHus (yObIBaHUsA) QyHKIUU.

HauOonpiiee 1 HauMeHbllee 3HaYeHUs GYHKLIUU HAa OTPE3KE.

Brimykiiocts, BOrHYTOCTb, TOUKa Neperuoda. JloctaTouHOe yCI0BHE BOTHYTOCTH (BBITYKIIOCTH).
Heo6xoaumoe ycnoBue Touku neperuda. Jlocratounoe yciioBue neperuoa.

OO61as cxema MOCTPOCHUS U UCCIIEOBaHUS rpaduKa QyHKIIHH.

®YHKIHMHU HECKOJIBKUX ITIEPEMEHHBIX

Omnpenenenre U TeOMETPUIYECKUI CMBICH (QYHKIUU ABYX EPEMEHHBIX.

JIuHUM ypoBHS QYHKIIUU IBYX TEPEMEHHBIX.

YacTtHble pou3BOIHbIE (PYHKINN HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUUYECKUIN CMBICIT
DyHKIIUN HECKOJIBKUX MEPEMEHHBIX, TIOHATHE MoJHOTOo Auddepennnana.
JuddepennnpoBaHne CI0KHBIX QYHKIMI HECKOIbKUX MTEPEMEHHBIX.

[Tpon3BoiHbIE BBICHIMX MOPSIKOB (YHKIIMU HECKOJIBKUX IepeMeHHbIX. CMelIaHHbIe TPOU3BO/I-
Hbele. Teopema IlIBapua.

[TpouzBoaHast GyHKIMU HECKOJIBKHUX IIEPEMEHHBIX 110 HAIIPABICHHIO.

ITpon3BosHas MO HANPABIECHHUIO U IPAJAUEHT CKAJSIPHOTO MOJIS.

OKeTpeMyM (QYHKITMH HECKOJIBKUX MEPEMEHHBIX.
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BOoo~NoOR~WNE

15.
16.
17.
18.
19.

20.
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~No

9.
10.
11

14

0.
11.
12.
13.
14.

Heo6xoanMoe u 10cTaToOYHOE YCIOBUS SKCTpeMyMa (DYHKIIMH JBYX ITEPEMEHHBIX.
HUHTEI'PAJIBHOE NCYUCJIEHUE

[TepBooOpaznas, HeornpeaeeHHbIH nHTerpal. Tabauiia OCHOBHBIX HHTEIPAJIOB.

3aMeHa IEpEeMEHHON M MHTEIPUPOBAHKE 10 YaCTSIM B HEOIIPEIEIICHHOM UHTErpalle.
WNuTerpupoBanue ¢ MOMOIIBIO MOABEACHUS TIO]T 3HaK quddepeHmana.

WHuTerpupoBanue palMoHaIbHBIX JpPOOEH.

WHTerpupoBaHue 1o 4acTsIM U 3aME€HA IEPEMEHHOM B OIIPEIEJIEHHOM UHTETpaJIe.
WHTerpupoBanue TPUroHOMETPUUYECKUX (DYHKIIUHA, OCHOBHBIE IPUEMBI.

WuTerpupoBanue UpparoHAIBHBIX (YHKIHA.

YHuBepcanpHas TPUTOHOMETPUYECKas! MOJACTAHOBKA.

OmnpenenenHblil nHTErpai u ero cBoiictea. ®opmyna Hetotona — Jleiibnumna.

[TpunoxeHus onpeneneHHOro HHTErpaia K peleHuI0 FeOMETPHUUECKUX U (PU3UYECKUX 3a/1ad.
Brrunciienne miomanei ¢ HoMOIIbIO OMPEAEIEHHOI0 HHTErpaJIa.

Beruuciienue miomaay v JJIMHbI KPUBOM, 3aJaHHBIX YPaBHEHUSMU B IapaMeTpuyeckoit popme.
Boruncnenue miuomaay KpUBOJIMHEMHOIO CEKTOpa B MOJSPHBIX KOOPIUHATAX.

Brruncnenue 1uiomaneil B NPSMOYIOJIBHBIX M IOJISIPHBIX KOOpAMHATax € IOMOILBIO OIlpe-
JICJIEHHOT0 MHTErpaJa.

Brruncnenue UIMHBL AYTH ¢ TOMOLIBIO ONPEAEIEHHOTO HHTErpaa.

Beluncnenue 1imHbI 1yru KpUBOH, 3aJaHHON ITapaMeTPUYECKHU.

Beruuciienne oobema Tena BpalleHus ¢ IOMOIIbIO ONPEAEICHHOTO HHTErpaa.

Boruncnenue miuomaau noBepXHOCTH Tejla BpalleHHUs.

Heco6cTBeHHbIE MHTErpalibl IEPBOTO U BTOPOro THMa. IIOHATHS CXOUMOCTH U pacX0IUMOCTH
HECOOCTBEHHOT'O MHTETpaIa.

Heco6cTBeHHBIE MHTErPaANIbl OT pa3pbIBHBIX (PYHKIIHIMA.

TEOPUS BEPOSITHOCTEM

Bunpl cinygaitHbIX cOOBITHIA.

Knaccruyeckoe U cTaTUCTHUYECKOE OINpPENeTeHUs BEPOATHOCTH NOsABICHHUA cOObITUSA. OCHOB-
Hble (hOPMYIIbI KOMOWHATOPUKH.

[IpyHIMI CTATUCTUYECKOM  YCTOMYMBOCTM  OTHOCHUTEIBHBIX 4acTOT. CBsA3b M pasiauuue
MEX1y KIIACCHYECKUM M CTaTUCTUYECKUM OIPEIEICHUSIMU BEPOSITHOCTH.

['eomeTpuueckoe omnpeaesneHue BeposaTHocTH. 3anava broddona.

Anrebpa coObiTuil. [IoHATHS CyMMBI M NIPOU3BEAEHUS COOBITUN, UX TeOMeTpUYecKas WHTEep-
npetaiys. OCHOBHBIE 3aKOHBI alreOpbl COOBITHIA.

Teopema ci0xeHUsI BEpOATHOCTEHN ISl HECOBMECTHBIX cOObITHI. ClIeICTBUS U3 HEe.

Teopema cnoxeHus BepOATHOCTEH /Il COBMECTHBIX COOBITHH.

Teopema yMHOXKEHHSI BEPOATHOCTEHM MAJii 3aBUCHUMBIX U HE3aBUCUMBIX  coObITHH. [loHsaTne
YCIIOBHOM BEPOSITHOCTH.

Teopema 0 BEpOSTHOCTHU MOSIBIEHUS XOTS OBl OJTHOTO COOBITHSI.

®opmysa NOIHONW BEPOATHOCTH.

. ®opmyna bepryiu.
12.
13.

JlokanbHas U MHTErpaabHas TeopeMsl Jlamiaca.
OrnpenenieHre W TUIBI CITy4aiHbIX BeW4YuH. [loHATHE 3aK0HA pacnpeneneHus CIlydailHON BEJIH-
yuHbl. P pactipeneneHus.

. UaterpanbHas QyHKIus pacnpeaenenus BeposiTHocTel. OnpeneneHue, BEpOSTHOCTHBIM CMBICI

Y CBOMCTBA.
[TImoTHOCTB BeposTHOCTEH. OnpeneneHne, BEpOATHOCTHBIM CMBICI U CBOMCTBA.
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15. Csi3p M@Ky MHTErpaJIbHOW (YHKLIMEH pacrpenesieHUus] BEpOATHOCTEH M TUIOTHOCTBIO BEPO-
ATHOCTEH.

16. Onpenenenrie, BEpOATHOCTHBIA CMBICT U CBOMCTBAa MaTEMATUYECKOTO OXHJIAHUS ISl TUCKPET-
HBIX Y HETIPEPBIBHBIX CIIy4alHBIX BEJIMYHH.

17. Onpenenenue, BEpOSITHOCTHBIA CMBIC U CBOMCTBA AUCIIEPCHUH.

18. buHOMMasIbHBIIM 3aKOH pacipeaeIeHHU .

19.Cpennee U HauWBEpOSITHEWIIEE YHCIIA MOSBICHUN COOBITUS MPU OMHOMHAILHOM pacrpesaese-
HUU.

20. 3axon pacnpenenenus [lyaccona.

21. PaBHOMEpHBII 3aKOH pacnpeiesieHNs BEPOSTHOCTEH.

22. HopManbHBIi 3aKOH pacripe/ie/ieHus] BepOoATHOCTEH. BeposTHOCTh momaganus HOPMAaJbHO
pacrnpeeIeHHON clly4ailHOM BEJIMYMHBI HA MPOU3BOJIBLHBIA KOHEYHBIN HHTEPBAJ.

23. BepoATHOCTh TOMNaJaHUsI HOPMAJIBHO PAcCIpeesIeHHONW CIy4aiiHOM BEIMYMHBI HA WHTEpBAJ,
CUMMETPUYHBIN OTHOCUTEIBHO cpeiHero 3HaueHus. [Ipasuio tpex curMm. Teopema JIsamyHoBa.

24. TlpenenbHbIE TEOPEMBI TEOPUH BEPOSTHOCTEH.

MATEMATHYECKAS CTATUCTHUKA

=

[IpeameT u OCHOBHBIE 3a/1a4U MATEMAaTUYECKON CTATUCTUKH.

ITonsatue o BeIOOpOUHOM MeTojie. ['eHepanbHast U BBIOOPOYHAS COBOKYITHOCTH.

OcHOBHbIE TIOHATHS MAaTEMaTUYECKOM CTaTUCTUKH (BapHAallMOHHBIM psij, 4acTOTa, OTHOCHUTEIb-

Hasl YacTOTa, CTATUCTUYECKOE pacipeeseHre BEIOOPKH).

OMmnupudeckas QyHKIHS pacipeesieHusi BRIOOPKH U €€ CBOMCTBA.

IToyIMroH 4acTOT U MOJIMTOH OTHOCUTEIBHBIX 4aCTOT.

I'mcrorpamma 4acToT ¥ OTHOCHUTEIIBHBIX YacCTOT.

Toueunsle o1leHKH apaMeTpoB pacnpeaeneHus. TpeOoBaHUs K OLIEHKaM.

Bri6opounas cpeansisi. CBOMCTBO yCTONUNBOCTH BBIOOPOUHBIX CPETHUX.

Bri0opouHas 1 ucnpaBieHHas TUCIEPCHH.

10 WuTepBanbHble OlleHKU. JIOBEpUTENbHBIN HHTEpBal U JOBEpUTENbHAsE BEPOATHOCTh. [loHsATHE
TOYHOCTH OLIEHKH.

11. TlocTpoeHune TOBEpUTEIBHOIO MHTEpBajia JJsl OLIEHKH IeHepaJbHOW CpeaHEed MpU U3BECTHOM
CpeIHEM KBaJPATUYECKOM OTKJIOHEHHUH.

12. TlocTpoeHre TOBEPUTENHHOTO WHTEpBAIA JUISl OLIEHKH TeHEPaJbHON CpeqHel MpH He- M3BECT-

HOM Cpe/IHEM KBaJlpaThdyeckoM oTkioHeHuu. Ciyuyail manoil BeiOopku. Pacnipenenenue Ctbio-

JICHTA.

w N

©CoNo A

KommuiekT 3agannii 1Uisi BbINOJTHEHUSI
pacuerHo-rpaduueckux pador (PI'P)

10 AUCILIHUITIINHEC Bricirag MmaTreMaTuka
(HaMMEHOBaHHUE JIUCIUTLIMHBI)

Auredpa
PI'P Ne 1, yacts 1
-11 0 2 0 2
3amanme Nel. [lanpr matpuiet A=| 1 3 2 | w B=|0 -3 3
4 0 -3 1 1 -1

BoimonauTs geiictust: A2 +8BT .
3ananue No2. BEIYHUCIHTE ONPENeNnuTeNb ABYMS CIIOCOOaMU: Pa3IoKEHHEM 10 TIEPBOH CTPOKE U
Pa3JoKEHUEM I10 IIEPBOMY CTOJIOILY.
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1 0 -1 2

0 2 1 -1

11 -1 1}

11 -2 1

3amanue Ne3. Jlns qaHHOM MaTpUIlbl HAWTH 00paTHYIO MaTpuIly. CienaTh MPOBEPKY.

1 0 2
1 1 0.
-1 2 3

3aganue No4. Pemnts Mmatpuunoe ypaaenue AXB =C (maiitu X). Cuenarb IpoBepKy.

R A NS

3aznanue NoS. Haiitu panr mMaTpuibl.

1 -1 2 3
0 5 4 3

2 3 8 9 15|
3 -8 2 6 20

PI'P Ne 1, vacrh 2
3aganue Nel. Pemuts cuctemy merogom Kpamepa. Cuenath npoBepKy.
X, +4X, =X, = -2
2X, +2X, +3X, =7
3%, +6X, —2X, =1
3ananue No2. Pemuth cucremy u3 Nel metogoM oOpaTHON MaTpHUIIbI.
3azmanue Ne3. Pemnts cucremy u3 Nel metogom ["aycca.
3aganue No4. PemuTh HEOTHOPOIHYIO cucTeMy MeToioM ["aycca. Halitu obiiee pemienue u 4acT-
HO€ pEIICHHUE.
X + X, +2%X;+3X, =5
3X, +2X, — 4%, — 2%, =1
ox, +4x, + 4x,=11
3amanue NoS. PemuTh 0THOPOIHYIO cucTeMy MeTosioM ['aycca. Haiitu obmiee pemenne u @CP.
2%, +6X, —9%, —-9x, =0
4%, —5%; + X, =0
3% +3X, —7X; —4x,=0"
X, —3X, + 2%, +5X, =0
PI'P Nel, yacrts 3
3ananue Nel. TlokasaTh, uTo BekTOpl M, N, P 0Gpa3yroT 6a3UC B MPOCTPAHCTBE U PA3TOKHUTH

BekTop @ mo stomy Oasucy: M =(1,-1,2),n=(2,0,3), p=(-2,-1,1),a =(5,—-4,13).
3apanue Ne2. Jlansl BeKTOpbl M u N . BBIACHUTH — KOJUIMHEAPHBI JIU BEKTOPHl A U b.

m=(28,-8,8),n=(-21,6,-6), a=2m+n,b =2n—m.

N\
3amanme Ne3. Haiirn |a|, ecnn |M|=6+/2,|7|=2, (M, M) =135, a=6n-m.
3amanue Ned. Jlan A ABC . Haittu /B, ecm A(1;-1;2),B(3;3;2),C(7;1;2).

3amanue No5. Ilpu kakux 'x' BeKTOpsl @ U D mepneHmuKynspHbI?
a=(x;1;-4),b =(x-3;12; x).

3amanue Ne6. Hality miomass mapauieaorpaMMa, IIoCTpOSHHOTO Ha BEKTopax a u b .
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_ A T
a=2m-5n,b=m+n,|m|=12|n|=3, (M, ﬁ)=€.

3amanue Ne7. Haittu mnomanb tpeyroasauka ABC, eciin A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
3amanue Ne8. Jlansl BexkTopsl @, b, C . BBIACHUTE — KOMILIAaHAPHEI JIM BEKTOPHI. ECIIM BEKTOPHI HE

KOMILIAHAPHBI, TO HANTH 00beM NapalUIe/IeNtIIe A, TOCTPOSHHOTO Ha BekTopax @, b, T 1 onpe-
JEeTUTh — KaKylo TPOHKY OHM 00pa3yIoT.
a(l;-1;5),b(2;4;-2),c(3;0;1).
HNHuTrerpajsl

HeonpenejieHHbI HHTErpas
HaiiTu uHTErpajbl.

Jtgx +3 sin2x dx 5x+1 005(2_5‘/;)
LI cos’ x dx 2. Icos xOI X3 szm 4'Iw/x L%+ 7 J. 2Jx

cos(In3x+4)
2X

dx 6. _[(1—3x)c055xdx

7. [arctg2\xdx 8. [e™cosxdx 9. [x* In(x+3)dx 10. | dx 11. [(2-x)In¥/xdx

12. [(x*+3x~1)3%dx 13. f3xsin2§dx 14, j(8x—3)cos§dx 15, j(ﬁ—5x)sin xdx

16. [(x~1)°In* (x~1)dx 17. de 18I (sin x+cosx) 19I L +21)3X
1+4x cosx smx x

3_ a2 _ 3 2
IZ)E 6x" +7x—4 X +2x+2x+1 dx 22. Isin42xcos32xdx 23. jsinzxc0323xdx 24.

x+1)(x-2)’ dx 2L I(x2+1)(x2+x+2)

dx dx
RN creehkl e

3ajganHne 10 onpeaeIeHHbIM HHTErpajiam
1. Haiiti nnomane GUrypsl, orpaHuueHHON rpapukamMu GyHKIHH.
2. Haiitu momanb GUTypsl, OrpaHUYEHHON JIMHUSIMH, 33]JAHHBIMH YPaBHEHUSIMHU B TTOJISIPHBIX KO-
OpAMHATaXx.
3. Haiitu 00beM Tena, 00pa3oBaHHOTO BpamieHneM Guryp. s HeueTHBIX BAPHAHTOB — OTHOCH-
TesIbHO ocH 0X, ISl YEeTHBIX BapUaHTOB — OTHOCUTENBHO ocH 0.
4. BbIYMCIUTH AJUHBI IyT KPUBBIX:
a) 3a/1aHHBIX YPAaBHEHUSIMU B IPSIMOYTOJIBHOM CHCTEME KOOPAMHAT;
0) 3aJaHHBIX YPaBHEHHUSIMH B MOJSIPHBIX KOOPAMHATAX — JUIS YETHBIX BApUAHTOB,
YpaBHEHUSMU B MapamMeTpuyeckor opme — JiIsi HEUETHBIX BAPUAHTOB.
5. BBIUHCTUTP MIIOMIAIN TOBEPXHOCTH, 00pa30BaHHOH MPH BpalieHUH BOKPYT ocu 0X KpHBOH.
6. BpIuMcIuTh HeCOOCTBEHHBIE MHTETPANIbI UM YCTAHOBUThH UX PACXOAUMOCTb.

YcnoBus 3amad
1) y=x*/2, y=1/1+x%) 2) r=sinep 3) x* =2y, y=

4a) y=¢", 0<x<In5 46) I’—3(1—Sin(0) —7l2<p<-7l6

1
5) y=1/x, 3<x<4 [xIn? xdx

) R L —
){(Zx 1)\/_ 1 o

45



=

Teopus BeposiTHOCTEH

VY cOopuuka umerorcs 10 nperanei, Majo OTIMYAIOLIMXCS 10 BHEIIHEMY Buay. M3 HuX 6
netaneit nmepBoro copra, a 4 — Broporo. KakoBa BEposSITHOCTb TOTO, UTO CPEIH B3STHIX HayAauy
5 neraneit 3 okaxxyTcsi IepBOro copra’?

B ypHe 7 yepHbIX mIapoB U S5 KENTHIX 1IapoB. HaliTh BEpOSTHOCTH TOTO, YTO CpPEIy Hayaady
W3BJICUCHHBIX 4-X IIapOB OKAXETCs 00JIee 2-X JKEINThIX.

BeposiTHOCTh 0TKa3a KakJI0TO M3 HE3aBUCHMO PAOOTAIOIIMX AJIEMEHTOB AJIEKTPUUECKOM Lenu
pasaa P =0,05. Haiitu BepostHOCTh 6€30TKa3HOM pabOTHI SIEKTPHYECKON HEMH.

N

|_|

Ha nByx crankax O6pa6aTblBaIOTCﬂ OJHOTUIIHBIE JAeTanu. BeposATHOCTh M3rOTOBJICHUSI CTAHAAPTHOU
JleTanu AJis nepBoro cranka pasHa 0,96, a qyst Broporo cranka - 0,92. Jletanu ckiaaablBalOTCsl B OJHOM
MecTe, MpPUYEM IEpBBIA CTAaHOK M3roTaBiIuBacT B 1,5 pa3a MeHbule aeranedd, yem BTopoi. Haiitu
BEPOATHOCTD TOT'O, YTO B3ATasdA HaAyJaudy A€TaJIb OKAXETCA HGCTaHIlapTHOI\/'I.
BepositHOCTH TOTO0, UTO Hayaady B3ATas JAeTaib U3 MApTUU CTaHAapTHA, paBHa 0,92. Haiitu BepoaTHOCTh
TOTO, YTO CPEAX B3ATHIX HayAady ILECTH AeTallell He MEHee IBYX OKaKyTCsl HECTaHJapTHBIMH.
BepositHocTh 6e30Tka3HON paboThl Kaxaoro u3 700 He3aBUCHUMO pabOTAIOMIMX 3JIEMEHTOB He-
KoToporo ycrpoiicrsa paBHa 0,85. Haiitu BeposTHOCTH TOrO, YTO BBIUAYT U3 cTpost oT 80 10
120 snemenToB; poBHO 100 351eMEHTOB.
YCTpolcTBO COCTOMT U3 4-X 3JIEMEHTOB, paOoTarolMX HE3aBUCUMO JpYyr OT Jpyra.
BepositTHOCT HaziexHON pabOTHI Ka)KA0T0 AJIeMeHTa B 0JHOM uctibiTanuu paBHa 0,9. CocTaBuTh
3aKOH pachpenesieHus TUCKPETHOU CIy4ailHOW BEMYHHBI X - YUCJIa OTKA3aBIIMX 3JIEMEHTOB B
OJIHOM OIIBITE.
HezaBucumeble cnyyaiinble BeTUUYUHBI X U Y 3aJaHbl psiiaMu paclipeieeHusl.

-2 1,5 2 3 -15| 0 2

X Y

01 ] 03] 02/ .. 03 |02
P P

HaiiTu cpeniHee KBaJpaTHUECKOe OTKIOHeHUe Beauunnbl Z =2 X 2 _3y.

YeTpoicTBO COCTOUT U3 4-X HE3aBUCHUMO PabOTAIOIMIUX OJHOTHITHBIX 3JIEMEHTOB. BeposiTHOCTH
HaJIEKHON paboThl Kaxka0ro snementa pasHa 0,995. HaliTu BEpOSTHOCT TOTO, 9TO paboTaroT
HE MEHee TPeX SJIEMEHTOB.

10. Cnyyaiinas BenuunHa X 3ajaHa MIIOTHOCTHIO BEPOSTHOCTEMH:

0 npu x <0,
f(x)=<a(x*+2x) mpu 0<x<l,
0 npu X>1.

Haiitn koadduuument "a", uHTErpampHylo (QyHKLIHIO pacrpeaeacHus
F(x), M(X), D(X) u BepostHOoCTh onaganus X B untepnai (0,2; 0,8).

11. Ha cranke u3rotaBinuBaetcs aetanb. Ee mmmna X - cinydaifHas BeIWMYHHA, paclpeesieHHas 10

HOpPMaJIbHOMY 3aKOHY ¢ mapametrpamu: a =20 cm, 0 =1,1 cm. HailTu BEposITHOCTH TOTO, 4TO
JUIMHA JeTanu 3akirodeHa mMexay 19 cm u 21,1 cm. Kakoe OoTkIOHEHHME AJIMHBI JE€Talud OT d
MOXKHO TapaHTHpoBaTh c BeposTHocThio 0,9; 0,99? B kakux mnpegenax OynyT Jexarb
MPaKTUYECKH BCE pa3Mepbl AeTayen ?

MaTtemMaTH4eckasi CTATHCTHKA
JIist kaxxaoro BapraHTa TpedyeTcs:
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1. TlpencraBuTh ONBITHBIC JaHHBIC B CIPYNIIMPOBAHHOM BHUJE, pa30WB Ha K paBHOOTCTOSIIUX Ya-
CTUYHBIX HHTEPBAJIOB.

2. Haiitu sMnupuueckyro QyHKIUIO pacpeaeeHus U TIOCTPOUTH €€ rpaduk.

3. TlocTpouTh MOJIUIOH M TUCTOTPAMMY OTHOCHTEIBHBIX YaCTOT.

4. BblYMCANTH METOJOM IMPOU3BEIACHUN YHCIOBBIE XapAaKTEPUCTHKH BBIOOPKH: BBIOOPOUYHYIO
CPEIHIOI0, BHIOOPOYHYIO M HCIPABICHHYIO THCIICPCHH, BBIOOPOYHOE CpeaHee KBaapaTHye-
CKO€ OTKJIOHEHUE, KOAPPHUIIMEHTH aCHMMETPUH U HKCIIecca.

5. HaiiTm TOYEYHbIE OLEHKH I1apaMETPOB HOPMAIBHOTO 3aKOHA PACIpENENICHHS U IIIOTHOCTh
BepositHocTer f(X).

6. HaiiTn wuHTEpBaJbHBIC OICHKH ITapaMEeTPOB HOPMAJIBHOTO 3aKOHA PACHPEACICHUs, IPHHSB J10-

BEPUTEIBbHYIO BepossTHOCTE ¥ = 0,95 1 0,99.

3aganue
Pe3ynbrarhl peructpainuu CpeHel SKCIUTyaTallMOHHOW CKOPOCTH JABHKEHHUSI aBTOOYCOB Ha

MEX1YTOpPOJHBIX MapUIPyTaxX NPEJCTABIECHbI B BUJI€ BAPHALIMOHHOT'O psiJia B TA0IHIIE

23 30,2 32,5 34,2 35,6 37,7 38,6 40,3 42,8 44,6
24,5 30,4 32,7 34,3 35,9 37,7 38,8 40,4 42,9 45,0
25,8 30,6 32,9 34,4 36,2 37,8 38,9 40,6 43,0 45,5
26,6 30,8 33,1 34,4 36,5 37,8 39,1 40,8 43,1 46,0
27,0 31,1 33,4 34,6 36,8 37,9 39,3 411 43,1 46,5
27,5 31,3 33,6 34,6 37,1 38,1 39,5 41,4 43,2 47,2
28,0 31,5 33,8 34,8 37,3 38,1 39,7 41,7 43,5 47,8
28,6 31,8 33,8 34,9 37,4 38,3 39,9 42,0 43,7 48,6
29,2 32,0 34,0 351 37,5 38,4 40,1 42,3 43,9 50,2,
29,7 32,3 34,0 35,3 37,6 38,6 40,2 42,6 44,2 51,0

Kpurepuu ouenku:
- OLICHKa «3a4YTCHO» BBICTABJISACTCA CTYACHTY, €CJIM OH PETYJIAAPHO B TCUCHUC CCMECTpPA NMPEACTAB-
JIAJ1 pE€IICHUA 3aaa4, BBIMIOJTHUII IMMOJHOCTBIO BCC 3alaHUA U UX 3alllUTHUII, OTBETHUB Ha BOIIPOCHI IIPC-
IIogaBaTcCIA,
- OLICHKA «HE 3aYTE€HO» BBICTABIISAECTCA CTYACHTY, €CIIM OH HEPETYISAPHO B TEYEHUE CEMECTpa Mpel-
CTABJIAJI PCIICHUA 3a4a4, BBIIIOJHUI 3aaHNA HE MMOJIHOCTBIO HUIIN BOO6IJ_Ie HE NIpCACTABJIA pa6OTBI

Ha MMPOBEPKY, JOITYCKACT CYIICCTBCHHBIC HECTOYHOCTH B OTBETAX Ha BOIMPOCHI IPCIIOAaBaTCIIA.
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