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1. Ilean ocBOEHHUSI TUCUUILIHHBI

K OCHOBHBIM meJsIM OCBOCHMS JUCHUIUIMHBI  «Maremaruka» cienyeT
OTHECTH:
- BOCIIUTAHUE Y CTYJEHTOB OOIIEH MaTEMaTUYECKOM KYJIbTYPbI;
- MpUOOpETEeHHEe CTYACHTAaMH IMIMPOKOTO Kpyra MaTeMaTHYeCKUX 3HAHWM, YMEHUU U
HABBIKOB;
- Pa3BUTHE CIIOCOOHOCTH CTYJICHTOB K MHAYKTUBHOMY U JEAYKTUBHOMY MBIIUICHUIO
Hapsly C pa3BUTHEM MAaTeMaTUYECKOW UHTYULINH;
- YMEHHE CTYJACHTAMH Pa3BHBATh HABBIKM CAMOCTOSTEIHLHOTO M3YUYEHUS YUeOHOU U
Hay4YHOM JINTEPATYPHI, COJEPKAIIEH MaTeMaTUUECKUE CBEJCHUS U PE3YyJIbTaThI;
- (hopmupoBaHue y CTyJeHTa TpeOyeMoro Habopa KOMIIETEHIIM, COOTBETCTBYIOIIMX
€ro HAMpaBJICHUIO OJATOTOBKU U 00ECIEYUBAIOIINX €0 KOHKYPEHTOCIIOCOOHOCTh Ha
pBIHKE TpyAa.

K ocHOBHBIM 3amadyamM OCBOCHHMS IOUCHUIUIMHBI «MaremaTuka» CclIeayeT
OTHECTH:
- OCBOCHHUE CTYJIEHTAaMHU OCHOBHBIX TMOHSTHI, METOAO0B, (POPMUPYIOMUX OOIIYIO
MaTeMaTUYeCKyl0  TMOATOTOBKY, HEOOXOAUMYIO [UJIi  YCIEIIHOTO  pEeIICHUs
MPUKIIA/IHBIX 33/1a4;
- TOATOTOBKY CTYACHTOB K JE€ATEILHOCTH B COOTBETCTBUU C KBaTU(UKAIIMOHHON
XapaKTEpPUCTUKON OakanaBpa 1o HaIlpaBJiIEHUIO, B TOM YHUCie (POPMUPOBAHUE YMEHUI
HCIIOJIb30BaTh OCBOCHHBIE MAaTEMaTUYECKHE METOAbl B  MNpodecCHOHATBHOU
NEeSTENbHOCTH.

2. Mecto qucuuiuiaibl B cTpykrype OOII cienunaaurera

Jucnummaa «MaTeMaTtrka» OTHOCUTCS K 0a30Boi yactu Omoka b1. Ee uzy-
YeHue 00ecreuynBaeT N3ydeHue JUCITUTUINH:
B 6azoeoti yvacmu:
- pusuka;
- TEOpETUUYECKass MEXaHUKA;
- 9KOHOMHUKA,
B oucyunaunax cneyuanuzayuu:
- COIIPOTUBIICHUE MATEPHUATIOB;
- HAJIGKHOCTh MEXaHUYECKUX CUCTEM;
- METOJ1 KOHEYHBIX AJIECMEHTOB.
- IPUKJIaJIHAsl TEOpUs KOJIeOaHUM;
- MEXaHUKa KOMITO3UITMOHHBIX MaTePUAJIOB;
- CTaTUCTUYECKasi MEXaHUKa,
- DJICKTPOTEXHUKA, JICKTPOHUKA U JICKTPOIIPUBO/I;
- TUJIPABJIMKA U THAPOITHEBMOIIPHBO/I;
- CTaHAAPTH3alKs U CEPTUGUKAIIAS B aBTOMOOHIIC-U TPAKTOPOCTPOCHHUH;
- KOHCTPYHPOBAHUE U pacUyeT aBTOMOOUIISI U TPAKTOPA.
B eapuamuenou vacmu:



- YUCJICHHBIC METO/IBI;
- TEpPMOJIMHAMHUKA U TeIJIoNepeiaya;
- TMHAMHKA ¥ IPOYHOCTH MaIlIVH,
- TEOpHsI AaBTOMATUYECKOTO YIPABIICHUS.
B oucyunnunax no evibopy cmyoenma:
- MaTeMaTUIECKOE MOJICTUPOBAHUE TEXHUIECKIX CUCTEM;
- METOJIbl MATEeMaTUYECKOTO MOCITNPOBAHUSI.

3. Hepeqeﬂb IVIAHUPYEMBIX PE3YJNbTAaTOB oﬁyqunﬂ o IMCIOMIIJIMHE,
COOTHECCHHBIC C IUIAaHUPYEMBbIMHU pe3yjabTaTaMU O0CBOCHUA Oﬁpa3OBaTeJIbHOﬁ

NPOrpamMMmblI

B pe3ynbrare oCcBOCHHS TUCUUIUIMHBL y oOydarouuxcs (GOpMUPYIOTCS CIEAYIOIINE
KOMITETEHIIUM U JIOJDKHBI OBITh JOCTUTHYTHI CIEIYIONIUE PE3yJbTaThl OOyUYEeHUS Kak
sTan GOpMHUPOBAHUS COOTBETCTBYIOIINX KOMITETCHIIHIA:

Kon
KOMIIeTeHI{UH

B pe3yabTare ocBoOeHUus

o0pa3oBaTeJIbHOM MPO-

rpaMMbl 00y4aromuics
H0JI2KeH 00J1a/1aTh

IlepedyeHb MUIAaHUPYEMBIX pe3yJIbTa-
TOB
00y4eHHS 10 TUCHHUILTHHE

OK-1

CITOCOOHOCTRIO K a0CT-
PaKTHOMY MBIIIIJICHUIO,
aHaJIHN3y, CHHTE3Y

3HATH:

® aKTyaJIbHBIE TPOOJIEMBI COBPEMEHHO-
ro Hay4HOTO U TEXHUYECKOTO pa3BU-
Tus, Quiocopckre MpodIeMbl camo-
Pa3BUTHS W CaMOpeaIM3alluy Yeyo-
Beka B 00JIaCTH MaTEeMaTUKH M TeX-
HUYECKUX HAYK

yMeTh:

© a0CTPAKTHO MBICIUTh, 0000IIATH,
CUCTEMAaTU3UpPOBATh M aAHAIMU3UPO-
BaTh MOJIYUYEHHYIO UH(OPMAIUIO

BJIA/I€Th:

® Ha OCHOBE OCBOCHHUS OCHOBHBIX TIO-
JIO’)KEHUM, 3aKOHOB U METOJIOB MaTe-
MAaTUKH  BJIAJIETh CIOCOOHOCTHIO K
a0CTpaKTHOMY MBITIUICHHIO, aHAJTN3Y,
CUHTE3y UH(GOpMALINH

OIIK-5

CIIOCOOHOCTBIO HA HAYYHOU
OCHOBE OpPraHU30BaTh CBOM
TPy, CAMOCTOATEIBHO
OLICHUBATh PE3YJIbTAThI
CBOEH JIeSITeILHOCTU

3HATh:
® KaK PalMOHAIBHO HCIIOJIb30BaTh Ha-
KOIUJICHHBIC 3HaHUS i I(PHEKTUB-
HOM HAay4yHOM OpPraHM3allM¥ CBOETO
Tpyna
yMeTb:
®HAa HAyYHOM OCHOBE OPTraHH30BaTh
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CBOM TPy, yMETh BeIOMpATh dPdek-
TUBHBIC CIIOCOOBI pEIICHHS TMpH-
KJIQJHBIX 33]1a4, BOSHUKAIOIINX B XO-
ne mpodeccHoHaTbHON AesTeNbHO-
CTH, KPUTHYECKHU OIICHUBAS PE3yJIb-
TaThI CBOCH NIEATEITHLHOCTH

BJIA/I€Th:

® CIOCOOHOCTBIO Ha HAyYHOW OCHOBE
OpPraHHU30BaTh CBOW TPYI, CAMOCTOS-
TEJIHHO OIICHWBAs PE3YyJbTaThl CBOECH
paboTHI

[1K-2

CIIOCOOHOCTBIO TPOBOJIUTH
TEOPETUYECKHE U IKCIIe-
pUMEHTAJbHBIE  HAy4YHBIC
UCCIIEJIOBaHMSI 1O MOUCKY
U TPOBEPKE HOBBIX HJEU
COBEpIICHCTBOBAaHUS  Ha-
3EMHBIX TPaHCIIOPTHO-
TEXHOJOTHYECKHUX CPEJCTB,
170:¢ TEXHOJIOTHYECKOTO
o0Opy/I0BaHUSI U CO3aHUs
KOMILJIEKCOB Ha ux 0aze

3HATh!

® MAaTEMaTUYECKUE METOJbl, MaTeMa-
TUYECKUE U KOMITBIOTEPHBIE MO/ICIH,
OpUMEHSEMbIE NIl aJIeKBaTHOTO
OTHCaHUsl peaTbHBIX MPOIECCOB, OT-
paxammux  padoTy  Ha3eMHBIX
TPAHCTIOPTHO-TEXHOJIOTUIECKUX
CPEICTB, UX TEXHOJOTHYECKOTO 000-
pyJIOBaHUS

yMeThb:

® IPUMEHSThH KJIACCUYECKHE (DU3UKO —
MEXaHUYECKUEe U MaTeMaTU4yecKue
METOJBl W MOJENH JJIA PEIICHUS
MPUKJIATHBIX 3a7a4, BOSHUKAIOUINX B
XxoJle TpodecCHOHATBHON JIeATeNb-
HOCTHU

BJIA/I€Th:

® CIIOCOOHOCTBIO MPOBOAUTH TEOPETH-
YECKUE U IKCIIEPUMEHTAIbHbIE Hay4-
HbI€ HCCIIEJJOBAHMUSI MO TMOHCKY U
IPOBEPKE HOBBIX MW COBEPIICHCT-
BOBAaHUS HA3eMHBIX TPaHCIOPTHO-
TEXHOJOTMYECKUX CPEICTB, MX TeX-
HOJIOTHYECKOT0 000pyI0BaHUS

4. CTpyKTYypAa U coAeprKaHue TUCHUILIMHBI

OO6m1ast Tpy10€MKOCTh JUCHUIUIUHBI COCTaBIIsICT 12 3a4eTHBIX equHMUII, T.€. 432

aKajeMuyecknx Jyaca (u3 Hux 216 gacoB — camocTosTenbHas paboTa CTyICHTOB).

Ha nepBoM Kypce BBLAETSIOTCS Ha ayIUTOPHYIO paboTy 4 3aueTHBIX €IUHUIIBI

(144 akamemMuuecKuX 4aca), MPH TOM B TIEPBOM CEMECTPE BBIACIAIOTCS 2,5 3aUETHBIX
equanIbl (90 akagemudeckux vacoB) u 90 4acoB — HAa CaMOCTOSITEIBHYIO pabOTy




CTY/ICHTOB, BO BTOpoM ceMecTpe — 1,5 3aueTHpie enuuuipl (54 akageMU4ecKux Jaca)
U 54 yaca — Ha CaMOCTOSITEIIbHYIO pabOTy CTYJICHTOB.

Ha BTOpOM Kypce B TpETheM CeMecTpe Ha ayTUTOPHYIO pabOTy BBIIEISIOTCS 2
3a4eTHBIC CIUHUIIBI, T.€. 72 aKaJeMHUYECKUX Jaca U 2 Jaca — Ha CaMOCTOSTEIbHYIO
paboTy CTyJIEHTOB.

Paznmensl quctuminael «MaTemMaTnkay H3ydaroTcs Ha TIEPBOM UM BTOPOM Kyp-
cax.

IlepBrlii cemecTp: nekuuu — 2 yaca B Henemo (36 4acoB), MpaKkTUYECKHUE 3a-
HATHSA — 3 yaca B Hezemo (54 Jaca), opMa KOHTPOJIA - IK3aMEH.

Bropoii cemecTp: snekuuu — 2 daca depe3 Heaeno (18 yaco), mpakTHueckue
3aHATHS — 2 Yaca B Henento (36 gacoB), hopma KOHTPOJIS — SK3aMEH.

Tpernii cemectp: nexiuu — 3 yaca B Henento (54 Jaca), mpakKTHYECKUE 3aHs-
THs — 2 4aca dyepe3 Henento (18 gacon), popma KOHTPOJIS - SK3aMEH.

CTpyKTypa U coJliep)KaHHe TUCIHILTUHBI «MaTemMaThka» Mo CpoKaM U BHIaM
paboTel oTpakeHsl B [Ipunoxkenun 1.

Conep:xkanue pa3aejioB TUCHUILIHHbBI

IIepBbIiii cemecTp
BBenenue
[Ipenmer, 3agaun U coaepkaHue QUCUUIUIMHBL. OCHOBHBIE 3TAMbl PA3BUTHS TUCIIUII-
nuHbl. CTpyKTypa Kypca, Ero MECTO U POJIb B MOJATOTOBKE CIIEUAIIACTA, CBSI3b C APY-
MU JUCHHUIIJINHAMU.

Paszpges 1. DineMeHTHI JIMHEHHOH AJreOpbI

Tema 1.1. Marpuusl u onpeaeauTe/

[Tonsitue marpuiisl. Buael matpun. [eiictBus Hag matpuniamu. Onepauu Haj
MaTpUIaMHU U X CBOMCTBa. OmnpenenuTenu, uX CBOMCTBA U BbIYUCICHUS. [oHATHS
MUHOpPa U aJreOpanyeckoro JOMOJHEeHHs. Pa3noskeHue ompenenuTesns Mo AJIeMeH-
TaM CTPOKH WIH cTosIONA. Berancienne onpenenuresneil pa3inyHoro nopsaka.

Tema 1.2. O0paTHas MaTpuua.

OOparHast MaTpHIla U aJTOPUTM €€ BBIYMCIICHUS. DIIEMEHTapHbIe Tpeodpa3o-
BaHus Marpull. [IpuBeieHrne MaTpuUbl K IMaroHaIbHOMY WIM TParneuyueBUIHOMY BU-
ny. Matpuunas ¢opma 3amucH CHUCTEMbI JIMHEHHBIX alIreOpandecKuX ypaBHEHHM.
Panr matpuiisl.

Tema 1.3. Pemienne cucrem JJMHEHHBIX aJre0panyecKux ypaBHEHUI.

CucTteMbl TUHEWHBIX aNreOpanvyecKuX YpaBHEHUUN, OCHOBHBIC TOHSTHS pellle-
HHS, COBMECTHOCTH U HECOBMECTHOCTH CUCTEMBI. PerieHrne cucTteM JTMHEUHBIX ypaB-
HeHuit Mmetogom Kpamepa, metonom oOpaTHOM Matpuiibl, MeTosioM ["aycca. [IpoBep-
Ka mpaBwibHOCTH pemieHuid. Teopema Kponekepa — Kanemu. Pemenne npousBosib-
HBIX CUCTEM JIMHEWHBIX ypaBHEHUN MeToI0M ['aycca. Pemenne oqHOpOIHBIX CUCTEM
JIMHEWHBIX YPaBHECHUM.

Pa3znes 2. DiieMeHTHI BEKTOPHOM aJIredpbl

Tema 2.1. JIuHeiiHbIe onepanuy HA/X BeKTOPaMH, HX CBOICTBA.



Jluneiinple KOMOMHALIMY BEKTOPOB. JInHEitHAs 3aBUCUMOCTDh U HE3aBUCUMOCTD
BEKTOpOB. basuc cucreMbl BekTopoB. Pa3ioxkeHue BekTopa 1o 0a3ucy.

Tema 2.2. CxaisipHOE, BEKTOPHOE M CMENIAHHOE MTPOU3BEACHUSI BEKTOPOB, UX
CBOWCTBA. YCIIOBUS OPTOTOHAJIIBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTO-
POB.

Tema 2.3. Jluneitnsie npoctpancTBa. basuc. IIpeoGpazoBaHue MaTpHIlbI JTH-
HEWHOTO omeparopa Ipu nepexoje oT 0azuca k 6aszucy. CoOCTBEHHbIE 3HAUYCHHS U
COOCTBEHHBIE BEKTOPHI MATPUIIHL.

Pa3zgen 3. KoMmiekcHbIC YHCIA M MHOTOYJICHBI

[ToHsiTHE O KOMIUIEKCHBIX Yncaax. Anredpandeckasi, TPUTOHOMETpUYECKas M MOKa3a-
TenbHasE (hopMa KOMIUIEKCHBIX YHCeNl. Apu(pMETHUYECKHE ONepaliy HajJ KOMIUIEKC-
HBIMU 4MClaMu. V3BiedyeHne KOpHS M3 KOMIUIEKCHOTO 4ucia. PasmoxeHnue MHOro-
yiieHa Ha MHOXUTENH. OCHOBHAs Teopema ajreOpsbl.

Paznen 4. KpuBbie BTOpPOro mopsiaka.

Omnurnc, nmapadoia, runepooiia, uX cBoicTBa U ypaBHeHus. OOliee ypaBHEHHE KPU-
BOW BTOpOro nopsiaka. [IpuBenenne ypaBHeHUs1 KpUBOW BTOPOTO MOPSAAKA K KAHOHU-
YECKOMY BHUILY.

Pa3nen 5. DJ1eMeHThI MATEMATHYECKOT0 aHAJIM3A.

Tema 5.1. YucnoBas mocnenoBaTelbHOCTh. lIpenen uucioBoil moclienoBa-
TEeIHLHOCTH U ero cBoricTBa. Oynkuwms. [penen dynkuun. OCHOBHBIE TEOPEMBI O TIpe-
nenax (gynkuuu. IlepBbiii U BTOpOW 3amedaTenbHble npeaensl. CpaBHEHHE OecKO-
HEYHO MAaJbIX U OECKOHEYHO OOJBIIMX BEIUYMH. DKBUBAJICHTHbIE OECKOHEUYHO Ma-
JIbI€ BEJIMYMHBI.

Tema 5.2. HenpepsiBHOCTh GYHKIMI B TOYKE U Ha MPOMEXKYTKe, TOUKH pas-
pbiBa QYHKUMHU, UX KIaccupuKalus. ACUMOTOTHI rpaduka QyHKIUHU, UX KiIaccuu-
Kall¥si, yCIOBHS CYILIECTBOBAHMSI, METObI HAXO0XK ICHU.

Tema 5.3. IlpousBoanas pyukuu. ['eomerpudeckuii ¥ MEXaHUUECKHUI CMBICIT
npousBoaHoi. [IpaBuna nuddepeniupoBanus u HOpMyJIbl BEIUUCIECHUS TTPOU3BO/I-
HbIX. Tabnuua Mpou3BOJHBIX OCHOBHBIX 3JIEMEHTapHbIX (yHKUUN. Bpruncienue
MPOU3BOJIHBIX (PYHKIMM, 3aJaHHBIX PA3TUYHBIM 00pa3oM.

Tema 5.4. ludpdepennman. IlpousBonubie u auddepeHImansl BhICIIAX TM0-
psankoB. [IpuOimmkeHHbIC BEIYUCIICHHS C TIOMOIIBIO TudGepeHITNAaIOB.

Tema 5.5. PackpeiTiie HeonpeaeaeHHOCTEN pa3nuuHoro tumna. [Ipasuno Jlonu-
tans. Popmyna Telnopa PazokeHus OCHOBHBIX dJIEeMEHTapHBIX (QyHKIUH 110 (op-
myisie Maknopena. [IpubnmkeHHble BBIYUCIEHHS ¢ TOMOIIIbIo (opmyJbl Telmnopa.

Tema 5.6. OcHoBHBIE TeOpeMbl AU(hHepeHIuaTBHOr0 UcunucieHus. MOHOTOH-
HOCTh (PYHKLHH, SKCTpeMyMbl HeoOxonuMble U JOCTATOYHBIE YCIOBHS MOHOTOHHO-
CTH, JIOKaJIBHOTO 3KcTpeMyMa. McciienoBanue BeIMyKJIOCTH rpaduka GpyHkiuu. Tod-
KU neperuoda rpapuka QyHKIuu.

Tema 5.7. OOmas cxema ucCieoOBaHusS (PYHKIIMU U TIOCTPOCHUS €€ Tpaduka.
CaoiicTBa (pyHKIIMIA, HETIPEPHIBHBIX Ha OoTpe3ke. HanbompIiee 1 HauMeHbIlIee 3HaUe-
HUS QYHKIIMH Ha OTpPE3Ke.



Bropoii cemecTp
Paznen 6. ludgdepennuanbHoe ucunciaenne GyHKIMH HECKOJIbKUX MePeMeHHBIX

Tema 6.1. OyHKIMS HECKOJNBKUX INEpeMEHHBbIX. [Ipenen m HEmpepbIBHOCTD.
OcHOBHBIE CBOWCTBa HENpepbIBHBIX GyHKUUNA. YacTHble npousBojHble. [lomHbIN
muddepennman. [Ipons3BoHbIe CIOKHON GYHKIIUUA HECKOJIbKUX NepeMeHHbIX. YacT-
HBIC MPOU3BOIHBIC U TU(DPEPEHITNATIBI BBICIIIUX TIOPSIIKOB.

Tema 6.2. [IponsBonHas o HanpasneHuro. ['paguent. KacarenbHas K KpUBOM.
KacarenbHasi miockocTh U HOpMaib K noBepxHocTH. Dopmyna Teinmopa. Dkcrpe-
MyM (YHKIIMH HECKOJIBKHUX TNepeMeHHbIX. HeoOxoaumble W JOCTaTOUHBIE YCIOBHUS
AKCTpEMyMa.

Paznen 7. UHTErpajibHOE HCYMCICHHE

Tema 7.1. IlepBooOpa3znasi. Heonpenenennslit HHTErpai u ero cBoiictea. Tao-
JIUIa UHTETPAJIOB OT OCHOBHBIX dJIEMEHTapHBIX (PyHKIMI. MeTo1 HemocpeACTBEHHO-
IO UHTETPUPOBAHUA.

Meton MHTETpUPOBaHUs € MOMOIIBIO 3aMEHbI IIEPEMEHHOM, IMOIBEICHUEM MO 3HAK
muddepennmana. MeTo HHTETPUPOBAHUS IO YACTSIM.

WNuTerpupoBanre palMoHaNbHBIX JIpoOel MHTErPUPOBAHUE HEKOTOPHIX BUIOB Uppa-
[IUOHAITBHBIX U TPUTOHOMETPUYECKUX (PYHKITUH.

Tema 7.2. 3agaun, npuBOIAIIKME K MOHITHUIO ONPEAECIECHHOr0 uHTerpana. On-
pEIENICHHBIN HMHTErpaji, €ro CBOMCTBA. Y CIOBUS MHTErpupyemMoctu. MHTerpan ¢ mne-
pEMEHHBIM TipenesioMm uHTerpupoBanud. @opmyna Herotona — JleiiOnuna. 3ameHa
MIEPEMEHHON B ONIPEAECIICHHOM UHTETpase.

[IpunoxkeHus: onpeieIEHHOr0 UHTErpajia B FeOMETPUU U MEXaHUKE (BbIYHMCIIC-
HUE IIoNIaAei MIoCKuX (QUryp, JJIUHBI KPUBOM, 00HEMOB.

Tema 7.3. HecoOcTBeHHBIC MHTETpAIbI TIEPBOTO M BTOPOTO poja (1mo Oecko-
HEYHOMY MPOMEXKYTKY, OT HEOIPAaHUUYEHHBIX (PYHKIIUH Ha KOHEUHOM MPOMENKYTKE),
MX CBOMCTBA.

Tema 7.4. 3agaumn, NpUBOIAIINE K TTOHATUSM KPATHBIX M KPUBOJWHEHHBIX WH-
TerpajioB. JIBOMHOW ¥ TPOMHOW UHTETPasbl, UX CBOMCTBA. BhIuncieHnEe NBOMHBIX HH-
TETPAJIOB MOBTOPHBIM MHTETPUPOBAHUEM. [IpUITOKEHNS KPATHBIX UHTErPAJIOB B I'E0-
MeTpuH U MexaHuke. OnpeieieHne KpUBOJIUHEHHBIX UHTETPAJIIOB MEPBOrO U BTOPO-
ro pojia, WX CBOMCTBA U BBIYMCIICHUS.

Pasznes 8. YnciioBbie 1 PyHKIMOHAJIBHBIC PAIBI

Tema 8.1. Yucnoseie psiapl. CxoguMocTs U cymma psiia. HeoOxoaumoe ycno-
BUE cXOIUMOCTH. JleiicTBus ¢ psagamu. CBOMCTBA YHUCIOBBIX PSAI0B. 3HAKOMOJIOKHU-
TeJIbHBIE pAAbL. | apmonuueckuii psa. lIpusnaku cpaBHEeHuUs .

MeToapl UCCIeIOBaHUS CXOAUMOCTH TOJIOKUTEIIBHBIX PANOB: NMpu3Haku Jla-
nam6epa, Komu, naTerpansabiii npusnak Korm.



Tema 8.2. 3nakouepenyromnmecs psasl. [Ipusnak JleiiOnuia. AGcomoTHAs H
YCIIOBHAs CXOJMMOCTh 3HAKOTIEpEMEHHBIX psiioB. O00061eHHbIe Tpu3Haku [lanambe-
pa u Komnu.

Tema 8.3. Crenennnle psizpl 1 uX cBoiicTBa. Teopema Abens. Murepsan u pa-
nuyc cxonumoctu. JuddepeHupoBaHie 1 MHTETPUPOBAHUE CTETICHHBIX PSJIOB.

Tema 8.4. Psanpl Teitiopa u MakiiopeHa. YciioBue pazioKuMOCTH (GYyHKIIMHU B
psan Teitnopa. Paznoxxenue HekoTopbix GpyHKUMM B psan Teinopa. [lpumenenue cre-
MIEHHBIX PSAOB B MPUOIM>KEHHBIX BBIUUCIICHUSX.

TPETUI CEMECTP
Pazgen 9. O0bikHOBeHHbIE U depeHHaATbHbIC YPABHECHUA

Tema 9.1. [{uddepenunansupie ypaBHEHUs IEpBOro nopsiaka. Beenenue. 3a-
Ja4M, TpUBOJAIIME K JU(PPEepeHIIMaIbHBIM YPAaBHEHUAM TEepBOTo nopsiaka. OcHOB-
Hbl€ NOHATHSA OOBIKHOBEHHBIX AU(PQEpeHLNaIbHbIX YpaBHEHUU MEPBOIO MOpsIKa.
IToctanoBka 3amaun Komm. Teopema cymecTBoBaHUS U €IMHCTBEHHOCTU PELICHUS.
OOmiee W yacTHOe pelieHusi, OOMUN M YacTHBIM HHTErpanbl. ['eomerpuyeckuii
CMBICTI O0IIIEr0 HHTErpaa.

VYpaBHeHMs ¢ pa3feAOIMMUCS TEPEMEHHBIMU, OJHOPOAHbIE MU depeHIIn-
aJIbHbIC YPaBHEHMsI, ypaBHEHHUS B MOJIHBIX AU(QepeHnanax.

JlunenHble 1.y. EpBOro mopsiaka v ypaBHeHus bepHyiuu. Pemenue nunen-
HBIX YPaBHEHHUW METOJAOM BapHUALMHU ITPOU3BOJBHONW MOCTOSHHOM, METOAOM IPOM3-
BeAeHU bepHymu.

Tema 9.2. Jlupdepenmanbable ypaBHEHHs BBICIIMX NOPAIKOB. DopMbI 3a-
nucu au@depeHImanbHoro ypaBHeHus: N-ro nopsjaka. O0miee U 4acTHOE pelieHUs.
ITocranoBka 3anaun Komm, kpaeBoii 3agaun. IHTErpupoBaHUEe METOAOM MMOHUKEHUS
MOpsIZIKA.

Tema 9.3. JIuneitabie ogHOpOIHBIE AU depeHITnaIbHbIe YpaBHEHUS N — IO MO-
psanka. OOme CBOMCTBA pPEIICHUN JIMHEHMHBIX OJHOPOMHBIX U] hepeHIHATBHBIX
ypaBHeHU# N — 10 nopsiaka. [lonstue GyHgaMeHTanbHOM CUCTEMBI PEIICHU JTMHEH-
HOT'O OJJTHOPOJIHOTO AU(PPEepeHInaTbHOIO YpaBHEHHS N — IO MOPsIJIKa, €€ MOCTPOCHHE
JUI YpaBHEHUH C MOCTOSHHBIMU KO3(¢uimeHTamMu. XapaKTepUCTUYECKOE ypaBHE-
Hue. Buj 9acTHBIX pereHuil TMHEHHOTO OAHOPOAHOTO Nu(depeHITNaATLHOTO YpaB-
HEHUs N — IO MOpsAJAKa B 3aBUCUMOCTH OT BUJA KOPHEH XapaKTEpPUCTUYECKOIO ypaB-
HEHUS.

JIuneiinpie HeoAHOPOIHBIE MU PepeHInanbHble ypaBHEHUSI N — ro mopsijika ¢
MOCTOSIHHBIMU KO3 duiiienTamu. Teopema 0 CTpyKType OOIIEro pemeHus TaKhX
ypaBHeHUH. MeTo1 modopa YaCTHOTO pelleHus (METoA HEeOoNpeaeleHHbIX Kodpdu-
LIMEHTOB) JJIs1 Pa3JIMYHbIX CHEIMAIbHBIX BUOB MPABOM YACTH.

JIunelinpie HEOAHOPOIHBIE MU PepeHIInaIbHbIE YPABHEHUSI BTOPOTO MOPSAKA.
Meron Bapualuy MpOU3BOIbHBIX TOCTOSIHHBIX.

Tema 9.4. Kpaerwic 3amaun. 3agaun Ha COOCTBEHHBIC 3HAUCHUS.

Tema 9.5. Pemenue auddepeHnnanbHbiX ypaBHEHUN C MEPEMEHHBIMU KO3 (-
¢bunuentamu uddepenuunanbuoe ypapHenue Jiepa. [I[pumeHenne cTeneHHbIxX psi-
JI0B K MHTETpUPOBaHUIO U hepeHIInanbHbIX YpaBHEHUH.



Tema 9.6. Cuctembl OOBIKHOBEHHBIX au(depeHIHanbHbIX ypaBHeHuN. Oc-
HOBHBIE TIOHATH. HopManbHbIe cHCTEMBI TMHEWHBIX OJHOPOIHBIX U HEOAHOPOIHBIX
nuddepeHMaIbHbIX ypaBHEHUNA. PerieHre JHHEWHBIX OJAHOPOAHBIX M HEOTHOPO/I-
HBIX CHUCTeM OOBIKHOBEHHBIX AH(depeHIranbHbIX YpaBHEHUH ¢ MOCTOSHHBIMU KO-
s purueHTamu.

Paznen 10. Teopusi BeposiTHOCTEI

Tema 10.1. Benenue. DnemeHTsl KOMOUHATOpUKH. [IpaBuia cyMMBbl U TpOU3-
BeJleHna KoMOnHatopuku. CoeanHenus (pa3MenieHus, NIEPECTAHOBKU, COYETAHU).

[Ipeamet Teopun BeposTHOCTeH. Bunbl cinydalinbix coObituil. Kiaccuueckoe,
CTaTHUCTUYECKOE U TEOMETPUUYECKOE OIPEICTICHHUS BEPOSITHOCTHU MOSBICHUS COOBITHS.

Tema 10.2. AnreGpa coObiTuii. TeopeMbl ClIOKEHHUS BEPOSITHOCTEH sl HECO-
BMECTHBIX U COBMECTHBIX COOBITHI, TEOPEMbl YMHOXEHUSI BEPOSATHOCTEHN I 3aBU-
CUMBIX M HE3aBUCHUMBIX cOoObITHI. DopMynbl MonHON BeposTHOCTH, beiteca u bep-
HyJIIu. JIokalibHas ¥ MHTErpalibHas Teopemsl Jlamnaca.

Tema 10.3. Cnyuaiineie BenuuuHbl. [loHATHE 3aKOHA pacnpeneseHUst AUC-
KpPETHOW CITy4yallHOM BENIMYMHBI U CHOCOObI ero onucaHus. OCHOBHbIE 3aKOHBI pac-
npeleiaeHnsT AUCKPETHON CiaydailHONM BEJIWYMHBI (TUIEPreoMeTpUYEcKUidl, OMHOMU-
aNbHBIN, pacupenenenue [lyaccona).

Tema 10.4. YucioBble XapaKTEpUCTUKU JMCKPETHBIX CIIy4ailHbIX BEJIMYMH.
MareMaTtnyeckoe OKHUJAHUE U TUCIIEPCUS CIIyYallHbIX BEJIUMYHMH, UX BEPOSTHOCTHBIN
CMBICJI U CBOMCTBA.

Tema 10.5. HenpepbiBHble ciydaiiHble BeaM4MHbL. MHTEerpanbHas ¢GyHKUHS
pacnpenenenus. [InoTHocTh BeposiTHOCTEH. CBA3b MEXAY MHTErpaIbHOM (DyHKIMEH
pacnpeneneHuss U MIOTHOCThIO BEPOSITHOCTEH. MaTemaTuueckoe OXUAaHUE U JHC-
IepCcrs HENPEPHIBHOW CIIy4allHON BEJINYUHBI.

OCHOBHBIE 3aKOHBI pacHpe/ie]ICHUs] HEMPEPBIBHBIX CIy4YalHbIX BeJIM4YuH. PaB-
HOMEPHBIM, MOKAa3aTeJIbHBIN 3aKOHbl. HopmanbHbIN 3aK0H pacnpeneneHus. Beposr-
HOCTh NONAJaHUs HOPMAJIBHO PACIPEICICHHOM CIy4YalHOW BEJIWYMHBI HA TIPOU3-
BOJIbHBIM KOHEYHBIN MHTEPBaJ, HA UHTEPBAJI, CHMMETPUYHBI OTHOCUTEJIBHO CPEAHE-
ro 3HadeHus. [IpaBuIIoO Tpex cUrm.

Tema 10.6. [IpenensHbie Teopembl Teopuu BeposTHocTe. HepaBenctBo Ye-
osimeBa. Teopema YeObimeBa. Teopema bepuymnu. [lenTpanpHas mpeaenbHast TEO-
pema.

Pa3zgen 11. MaTtemaTnueckasi CTAaTHCTHKA

Tema 11.1. OcHoBHBIE 3aJa4yu MaTEMAaTHYECKON CTAaTUCTUKHU. BbIOOpOUHBII
MetoJ. ['eHepanbHas COBOKYMHOCTh U BbIOOpKA. Tumbl BbIOOpOK. CTaTUCTHYECKOE
pacripenenenue BbIOOpKU. [locTpoeHue smmupuyueckorl (GyHKIIMU pacipeaesICHUs
BBIOOPKH, TTOJIMTOHA U TUCTOIPAMMBI OTHOCUTEJIBHBIX YaCTOT.

Tema 11.2. TodeuHble OLEHKM NapaMmMeTpOB pacnpenerneHus. TpeOoBaHHs K
OIICHKaM: HECMEIIIEHHOCTh, COCTOATEIHLHOCTh, 3P heKTUBHOCTh. BriOOpouHas cpen-
Hsis. BerOopodHasi v ucmpaBieHHas TUCTIEPCUU. Y TIPOIICHHBIC METOMIBI pacyeTa CTa-
TUCTUYECKHUX XapaKTEPUCTUK BHIOOPKH.
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HNHuTtepBanbHble OLECHKH. JlOBEpUTENBHBIM MHTEPBAN Uil MaTeMaTUYECKOTO
0’KHMJIaHUS MPU U3BECTHOM CPEIHEM KBAJIpaTUYECKOM OTKIIOHEHUH. PacnpenencHue
CrproaenTa. JloBepuTeNbHBIA UHTEPBAJ AJI1 BBIOOPOYHOM CpeHell PpU HEM3BECTHOM
CpellHeM KBaJpaTuuecKoM OTKJIoHeHHH. Citydail Manoi BEIOOPKH.

Tema 11.4. DneMeHTbl KOPPEISLUUOHHOIO U PETPECCUOHHOrO aHanuza. Omnpe-
NEJIEHUE MAapaMETPOB JIMHEWMHON CPEIHEKBAAPATHUECKON PErPECCHH METOJOM Hau-
MEHBIINX KBAJIPaTOB.

5. Oﬁpa3OBaTeJIbHLIe TEXHOJOTHHU, MPUMEHACMBIC IIPH OCBOCHUHU IUCIHUIIIINHBI

MeTonuka mpernogaBaHus AUCIUIUIMHB «MaTeMaThkay U pean3aius KoMIIe-
TEHTHOCTHOTO TIOJIX0/Ia B M3JIOKCHUH W BOCIPUATHN MaTepuaja MpeaycCMaTpUBaIOT
WCITOJIB30BAaHUE CICAYIOMNUX aKTHUBHBIX U MHTEPAKTHBHBIX (DOPM MPOBENCHHS TPYII-
MOBBIX, MHAUBUAYAJIbHBIX, AyJUTOPHBIX 3aHATHI B COUETAHHM C BHEAYAUTOPHOU pa-
00TO# C 1eTpI0 (OPMUPOBAHUS U PA3BUTHUS MPOGECCUOHAIBHBIX HABBIKOB 00yYaro-
IIUXCSL:

— 3allliTa U WHIUBUIYAIBHOE OOCYXKIEHHUE BBHIMIOJIHAEMBIX ITANIOB PACUETHO-
rpadguyeckux pador ;

- TMPUBJICYCHHE JIYUIIUX CTYJEHTOB K KOHCYJIBTUPOBAHUIO OTCTAIOIINX.

— MOATOTOBKA, MPEJCTaBICHUE U OOCYXKJIEHHE MPE3eHTAIM Ha CEMUHApCKUX
3aHATHSIX;

— OpraHu3alys W MPOBEJCHUE TEKYIIETO KOHTPOJIS 3HAHUHA CTYACHTOB B (hopMe
0JIaHKOBOT'O TECTUPOBAHUS;

— MIPOBEICHUE WHTEPAKTUBHBIX 3aHATHHA 1O MPOIEAYpPE MOATOTOBKUA K MHTEP-
HET-TECTHPOBAHMUIO Ha caiiTax: i-exam.ru, fepo.ru;

— WCIOJIb30BAaHUE WHTEPAKTUBHBIX (DOPM TEKYIIETr0 KOHTPOJsA B GopMme aymu-
TOPHOTO Y BHEAYJTUTOPHOTO HHTEPHET-TECTUPOBAHUS;

UTOTOBBIN KOHTPOJIb COCTOMT B YCTHOM 3K3aMEHE 0 MaTeMaTHKE C YYETOM Pe3yIib-
TaTOB BBHITIOJIHEHUS CAMOCTOSITEIbHBIX pa0oT.

VY enbHBIA BEC 3aHATHI, TPOBOJUMBIX B MHTEPAKTUBHBIX (DOpMax, OINpeesieH
TJIaBHOM II€JIbI0 00pa30BaTeNIbHON MPOTPaMMBbl, OCOOEHHOCTHIO KOHTHHIE€HTa 00Y-
YaIOUUXCs U COJIEPIKaHHEM JTUCHUIUIMHBI «BhICIIas MaTreMaThka» ¥ B IEJIOM TIO
mucruiuinHe coctaBisieT 50% aynuTOpHBIX 3aHSATHH. 3aHATHS  JEKIIMOHHOTO
tuna coctaBisiioT 50 % oT o0beMa ayJUTOPHBIX 3aHSITHUH.

6. O eHOYHBIE CpeaCcTBa I TEKYIEero KOHTPOJIS YCIeBaeMOCTH, IPOMEKYTOY-
HOHM ATTECTAUMM IO MTOraM OCBOCHUS JUCHMIUIMHBI M y4eOHO-METOAMYECKOe
o0ecnevyeHne CaMOCTOATEILHON PadoThI CTY/ICHTOB

B nporiecce o0yueHust Ha MEPBOM U BTOPOM KypcCax HCIOJIB3YIOTCS CIIETYIO-
1€ OIICHOYHBIE (POPMBI CAMOCTOSATEIHLHON pabOTHI CTYICHTOB, OIICHOYHBIE CPEJICTBA

TCKYHIICTO KOHTPOJIA YCIICBACMOCTH U ITPOMCEKYTOUYHBIX aTTeCTaLII/IfI:

B IICPBOM _CEMECTPE
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- TpU pacuyeTHO-Tpaduyeckue padoThbl.
- TPH CAMOCTOSITeJIbHbIE (KOHTPOJIbHbIE) PA00THI B ayAUTOPUH.

PacueTrHo-rpaduyueckasi padora Nel mo iuHeiiHOM M BEKTOPHOM ajiredpe U aHa-
JUTH4YeCKOo#i reomerpun. KpaTkoe conepxkaHue U 3Tarbl pacueTHO-TpaduyecKon
pabOThI:

Ilepsouii sman.

Pemenue cucreM IMHEHHBIX anredpandeckux ypaBHeHui mertonamu [aycca, Kpame-
pa 1 0OpaTHOW MaTPHIIHL.

Bmopoii sman.

BexkTopsl, nericTBus Haja BeKTopaMmu. CKaasipHOE, BEKTOPHOE, CMEIIAHHOE IPOU3BE-
JI€HUSI BEKTOPOB.

PacuerHo-rpadguyeckast padora Ne2 1o npejaenam 4YucJI0BbIX I10C/I€10BATEIbHO-
credl M PyHKIUMI.

Kpatkoe copeprxanue u 3Tanbl pacueTHO-Tpaduueckon paboThI:
[Ipenen yncnoOBOM MOCIEIOBATEIHHOCTH.
[Ipenen Gynkumm.

PacuerHo-rpadpuueckasi padora Ne3 mo MmareMaTH4eCKOMY aHAJINU3Y.
Kpatkoe copeprxanue u 3Tanbl pacueTHO-Tpaduueckoi paboThI:
WccnenoBanue GyHKIIMU HA HEMPEPHIBHOCTD.

Boruucnenue npou3BoHBIX (DYHKIIUH.

Uccnenosanue GhyHKIMHU, TOCTpOECHUE TpadUKOB.

Bo BTOpOM cemecTpe

- TPU pacyeTHO-TpaduyecKue padoThbl.
- TPH CaMOCTOSITE/IbHbIE (KOHTPOJIbHBIE) PA00THI B ayAMTOPHUH.

PacuerHo-rpaguueckast padora Ne 4 no pyHKuMAM HECKOJbKHMX NIePeMEHHbIX.
KpaTkoe copepxanue pacueTHO-rpauueckoil paboThI:

@DyHKIUNA HECKOJIBKUX MEPEMEHHBIX. HacTHbIE mpou3BOAHBIE. [[pon3BOgHBIE OT
CJI0XHBIX PpyHKUIMH. [Ipon3BoaHast 10 HaNMpPaBIEHUIO U TPAUEHT. DKCTpeMyM (yHK-
LIH IBYX ITIEPEMEHHBIX.

PacueTrHo-rpaguueckasi padora Ne 5 no HHTErpaJbHOMY UCYHUCICHUIO.

Kpatkoe comeprxanue u 3Tanbl pacueTHO-Tpaduueckor paboThI:

Ilepsouii sman:

MeTtoabl UHTErpUPOBaHKS. BriuncieHne HeONpeAEIEHHBIX NHTETPAJIOB.

Bmopoii oman:

[TpunoxxeHus: onpeaeieHHbIX HHTETPpaIoB. VcciaeqoBanrue cXoAMMOCTH HECOOCTBEH-
HBIX UHTETPAJIOB.

PacueTrHo-rpaduyeckasi padora Ne 6 mo psgam.

Kpatkoe coaepxanue u 3Tanbl pacueTHO-Tpaduueckor paboThI:
Ilepswiii sman:

HccnegoBanue cXOAMMOCTH YUCIIOBBIX PSAIOB.
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Bmopoti sman:

HccnenoBanue CXo0IUMOCTH CTENIEHHBIX psAIOB. Pa3nokeHue GyHKIUN B CTETICHHBIE
PAIBL.

Paznoxxenue B psag ypbe NepHOIUUSCKUX U HEMEPUOAUIESCKUX (DYHKITUH.

B TpeTheM cemecTpe

- TPU pacyeTHO-TpaduyecKue padoThbl.

PacueTrHo-rpadpuueckasi padora Ne 7 mo nudepeHunaibHbIM YPABHEHHUSIM.

Kpartkoe conepskanue pacueTHO-rpaduuecKoil pabOThI:
Metonsl pemenuit nudPepeHnuanbHbIX YpaBHEHUN Pa3IUYHOTO TUTIA.

PacueTrHo-rpaduueckasi padora Ne 8 mo Teopuu BeposITHOCTEH.

Kpartkoe conepskanue pacueTHO-rpaduuecKoil pabOThI:
OrnpeneneHne BEpOSATHOCTEH CIIy4ailHbIX COOBITUM, 3aKOHOB pacipeAeICHUs JUC-
KPETHBIX U HEMIPEPHIBHBIX CITyYaWHBIX BEJIMYHH U UX YACIOBBIX XapaKTEPHUCTHK.

PacuerHo-rpadpuyeckasi padbora Ne 9 mo mareMaTu4eCKO CTATUCTUKE.

Kpatkoe conepxanue pacueTHO-Tpaduueckoi paboThI:

[TocTpoenue smnupudeckoit PyHKITUU pacrpeieieHus] BRIOOPKHU, TOJIMTOHA W THUCTO-
rpaMMbl OTHOCUTEIBHBIX YacTOT.

Pacuer cTaTuCTHYECKUX XapaKTEPUCTUK BHIOOPKH.

[TocTpoeHure TMHUM PErPECCHH U OIpeiesieHne BEIOOPOUHOTO KoddpuimeHTa koppe-
JISIAN.

OLeHOYHBIE CPEACTBA TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH BKJIIOYAIOT KOH-
TPOJIbHBIE BOMPOCH M 3ajaHusi B ¢opme OJIAHKOBOTO TECTUPOBAHMS JJISI KOHTPOJIS
OCBOEHUS 00yYarOITUMHUCS Pa3/e0oB JUCHUIUIUHGI, TpueM PT'P.

OO6pasupl TeCTOBBIX 3aaHuii, 3ajanuii PI'P, KOHTpoJIbHBIX BOMPOCOB U 3aja-
HUM JJ1s1 IPOBEICHUS TEKYILET0 KOHTPOJIS, YK3aMEHAITMOHHBIX OUJIETOB MPUBECHBI B
[Tpunoxenuu 2.

6.1. ®oHJ OLIEHOYHBIX CPEACTB AJ5 MPOBeAeHHU MPOMEKYTOYHOM
aTTecTalMu 00y4YaUMXCcHA Mo Aucuumianae «MaremaTuka»

6.1.1. [lepedyeHb KOMIETEHIINI C YKa3aHUEM 3TAIOB X (POPMUPOBAHUS B IIPOLIECCE
OCBOEHUS 00pa30BaTEIBHON MTPOrPAMMBI.
B pe3ynbTaTe 0cBOCHUS TUCHUILTUHBI (POPMUPYIOTCS CIEIYIOUUE KOMIIETEHIIUN

Kon B pe3yabTate ocBOeHUs 00pa30BaTeJbHON NPOrpaMMbl 00Y-
Komnerenuuu YAKIIHMHCH 10JIKeH 00J1a1aTh
OK-1 CrocoOHOCTHIO K a0CTPAKTHOMY MBIIIJICHUIO, aHATTU3Y, CHHTE3Y
OIIK-5 CIIOCOOHOCTHIO Ha HAYYHOW OCHOBE OpPraHW30BaTh CBOM Tpyj, ca-
MOCTOSITEJIbHO OIICHHBATh PE3YJIbTAThl CBOCH JESITEIILHOCTH
[1K-2 CnocoOHOCTBIO MPOBOJIUTH TEOPETUUECKUE U IKCIIEPUMEHTAJIbHBIE
HAy4YHbIE MCCIIECOBAHUS MO MOUCKY U MPOBEPKE HOBBIX MW CO-
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BCPHICHCTBOBAHMA

Ha3€MHBIX

TPaHCIIOPTHO-TECXHOJIOTHYCCKUX
CPpCACTB, UX TCXHOJOTHYCCKOI'O O60py,Z[0BaHI/ISI H CO3JaHHsA KOM-
IJICKCOB Ha UX 0ase

B mporiecce ocBoeHMst 00pa30BaTENLHON MPOTrPaMMBbl JaHHBIE KOMIICTCHINH, B
TOM YHCJIC UX OTACIbHbIC KOMIIOHEHTHI, (POPMUPYIOTCS TIOATAITHO B XOJI€ OCBOCHHS
00yYaromuMUCs JUCIUIUIMH (MOAYJEH), TPAaKTUK B COOTBETCTBUM C YYCOHBIM ILIa-
HOM U KaJIeHJAapHbIM IpadukoM yueOHOro mpoiecca.

6.1.2. Onucanue nokasareseil 1 KpUTepUeB OLlEHMBAHUS KOMIIETEHIIUI,
(popMHpPYyeMBIX 110 HTOTaM OCBOCHHS IMCHHUILIHHBI, ONIMCAHHME IIKAJ OLlCeHUBA-

HHUA

[Tokazarenem OllEHUBAHUS KOMIIETCHIIMI Ha pa3IMYHbBIX dTanax ux (GpopMupo-
BaHMSI SIBJIACTCS JOCTHKEHUE 00YUYAIOIMUMHUCS TIIAHUPYEMBIX PE3yJIbTaTOB 00yUeHUS
10 JUCLIUILIMHE.

OK -1 Cnoco0HOCTH K a0CTPAKTHOMY MbILIEHHIO, AHAJIU3Y, CHHTE3Y

Kpurepun oneHuBanusi

IMoka3arennb
2 3 4 5

3HATH: OO6yuaromuiicst 1eMOHCT- | OOyuaromuiics jie- OO6yuarommiics OOyuarormiics
aKTyallbHbIE pUpPYET TOJHOE OTCYTCT- | MOHCTPUPYET HETOM- | JEMOHCTPHUPYET JEMOHCTPHUPYET
mpoOJIeMBI  CO- | BU€ WJIM HEIOCTATOYHOE | HOE COOTBETCTBUE JIOCTaTOYHO MIOJTHOE COOT-
BPEMEHHOTO COOTBETCTBHUE 3HAHWH | 3HAHUI MporpaMme: riyookue 3HAHUS | BETCTBHE 3Ha-
HAy4HOT'O U | KOHTPOJIMPYEMBIX pasfie- | JOMYyCKarTCs OUIMO- | KOHTPOJIUPYEMBIX HUU [Tporpamme
TEXHUYECKOTO JIOB MAaTEMAaTHKU: HE CMO- | KU, IPOSIBISETCS HE- | pa3AesioB JTUCIUILTUHBL,
pa3BuTus, (¢u- | COOEH apryMeHTHPOBAH- | JOCTaTOYHOE, MO- JUCIUTUINHEL, JIOTUYHO U ap-
nocodckue HO U TMOCJIeIOBaTeNIbHO | BEPXHOCTHOE 3HAHUE | OTBEYaeT Ha  BCE | TYMEHTUPOBAH-
npoOJIeMbl  ca- | M3JlaraTh MaTepuall, He- | TECOPUH, CYTH METO- BONIPOCBI, B  TOM | HO OTBEYAET HA
MOpa3BUTHsI U | IPaBWJIBHO OTBeYaeT Ha | A0B. s momyueHus | yucie BCE BOTIPOCHI, B
camopean3a- JIOTIOJTHATEIHbHBIE BOMPO- | IPABIJILHOTO OTBETA | JOMOJIHUTENbHBIE. B | TOM umcne Jo-

MU YETO0BEKA B
objacTh Mare-
MaTHKd U TeX-
HUYECKUX HAYK.

Cbl WJIM 3aTPyAHACTCA C
OTBECTOM.

TpeOyIOTCs yTOU-
HSFOIME BOITPOCHI.

TO XK€ BpeMs IpU
OTBETE  JOIyCKaeT
HECYILECTBEHHBIE
MOTPEIIHOCTH  WJIU
JaeT  HEJIOCTATOYHO
TIOJIHBIE OTBETHI.

[IOJIHUTEIIbHBIE,
IIOKAa3bIBA€T BbI-
COKHUI YpPOBEHb
TEOPETUYECKOMN
IIOATOTOBKH.

yMeThb:
abCTpaKkTHO
MBICIIHTB,
0000111aTh, CHC-
TEMaTU3HPOBAThH
U aHAIH3HPO-
BaTh TIOJyYCH-
Hyl0 HH(pOopMa-
ITHIO

OO6yuaromuiicst ToKa3bl-
BaeT HEJAOCTATOUHOE
YMEHHUE TIPUMEHSTh T€O-
PHIO K peIIeHUIO Mpeasia-
raeMbIX 3a/1a4, JOMyCKaeT
rpyObie OIMOKH IIpU pe-
LIEHHUH 3a71a4 U1 BOOO-
I1e peuIeHus 3aj1a4 oT-
CYTCTBYIOT, HEIIPABUIIHLHO
OTBEYAET HA JOMOJIHH-

OO6yuaromuiicst Jie-
MOHCTPHUPYET HEMOJI-
HO€ COOTBETCTBHE
CHEAYIOLIUX YMEHUM:
pellIeHue 3a/1a4, yme-
HHUE MOIB30BaThCS
BEpPOSITHOCTHO-
CTaTUCTHYECKUMHU
Metozamu. B penie-
HUHU 33/1a4 MOTYT CO-

OO6yuarommiics ne-
MOHCTPHUPYET yac-
TUYHOE COOTBETCT-
BHE CIIEYIOIINX
YMEHUM: IPUMEHSTh
TEOPETUYECKHUE Me-
TOJBI K PELICHUIO 3a-
nad. YMeEHHsI OCBOe-
HBI, HO JIOITyCKAIOTCS
HE3HAYUTEIIbHBIE

OO6yuarommiics
J€MOHCTPHUPYET
YMEHHE IIpUMe-
HSATH TEOPHIO K
PEIIeHHIO TpeI-
JaraeMbIX 3ajad,
MIPaBUIIBHO
CTPOUTH periie-
HUSl MaTeMaTH-
YEeCKUX 3a/1a4.
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TCJIBHBIC BOIIPOCHI, CBs-
3aHHBIC C U3Y4YaBIINMHCA
B KypC€ MaTCMAaTUYCCKU-
MH ME€TOJaMU U MOACIIA-
MU HJIU 3aTPYAHACTCA C
OTBECTOM.

JiepKaThCs TpyobIe
OLIMOKY, POSIBIISICT-
Csl HEIOCTAaTOUHOE
yYMEHHE TPUMEHSITH
TEOPHIO K PEIICHUIO
npeaaraeéMbIX 3a1ad.

OIIIMOKH, HETOYHO-
CTH, 3aTPyTHCHUS
MIpY pEIICHUHN 3a]1a4,
HE BIUAIOIINE HA
o0muii xo1 pere-
HUSL.

CB000OIHO O1Ie-
pupyer npuoo-
PETCHHBIMU
YMEHUSMH,
MIPUMEHSIET UX B
CUTYaIHIX I10-
BBIIIICHHOM
CJI0KHOCTH.

BJIAJIETh:
Ha OCHOBE OC-
BOCHHS OCHOB-
HBIX TOJIOXKE-
HHUH, 3aKOHOB U
METOJIOB MaTe-
MAaTHKH Bla-
JIeTh CTIOCOOHO-
CTBIO K a0CT-
paKTHOMY
MBIIUICHUIO,
aHAJIU3Y, CUHTE-
3y unopma-
LM,

OO6yuaromuiicst He Biajie-
€T WIK B COBEPIICHHO
HENOCTATOYHOM CTEIEHU
BJIQJICET HABbIKAMU IPHU-
MEHEHHSI TEOPETHIECKOTO
amnmapara v pa3JIMuHbIX
MaTeMaTHYECKUX METO-
JIOB K PEIICHUIO 3a]1a4.

OO6yuaromuiics Bia-
JleeT MaTeMaTuJe-
CKUMH METOJIaMH B
HEIIOIHOM 00BEME,
JIOTIYCKaI0TCs 3HAYU-
TEJIbHEBIC OIIUOKH,
MIPOSIBIISICTCS HEJI0C-
TaTOYHOCTH BJIAJCHUS
MaTeMaTH4eCKOM
TEXHHUKOM, UCIIBITHI-
BacT 3HAYMTECIIbHBIC
3aTPyAHCHUS TIPH
MIPUMEHCHHUH HaBbI-
KOB B HOBBIX CUTYa-
LHSX.

OO0yuarommiics Bia-
JICCT MaTeMaTHYeC-
CKMMH METOJIaMH B
IIOJIHOM 00BbeMe, HO
JIOTTyCKaeT He3HAUU-
TEJIbHEBIC OIIHOKH,
HCIIBITBIBACT HEKO-
TOPBIC 3aTPyTHECHUS
IPU IPUMECHCHUH
HAaBBIKOB B HOBBIX
CUTYalUsX.

OO6yuarommiics
B IIOJIHOM 00be-
M€ BIIAJICET U3Y-
YEeHHBIMH MaTe-
MaTHYECKHUMU
METO/IaMH, CBO-
00THO TIpUMeE-
HSET TIOJTy4eH-
HBIE HABBLIKH B
CUTYaIUsIX 10~
BBIIIICHHOM
CII0KHOCTH.

OIIK — 5 cmoco0HOCTL HA HAYYHOH OCHOBE OPraHM30BaTh CBOHM TPYA, CAMOCTOSITEIbHO OLCHHUBATH pPe-
3yJIbTaThl CBOEil 1esiTeIbHOCTH

3HATh:
KaK parfioHaIb-
HO  HCIOJbB30-
BaTh HAKOIUICH-
HbIC 3HAHHS JUISI
s dexTruBHON
Hay4YHOU opra-
HHU3alUN CBOETO
Tpya.

OO6yuaromumiicss  je-
MOHCTPUpPYET  MOJ-
HOE€ OTCYTCTBUE WU
HEJIOCTAaTOYHOE  CO-
OTBETCTBUE 3HAHUU
KOHTPOJIUPYEMBIX
paszienoB mMaTemMaTH-
KH:

He croco0eH apry-
MEHTUPOBAHHO U TO-
CJIEIOBATENIbHO U3-
Jarath MaTepua,
HETIPaBUWJILHO OTBE-

OO0yuaromuiics 1eMOHCT-
PUPYET HEMIOJIIHOE COOT-
BETCTBUE 3HAHUU IIPO-
rpaMmme,

JIOTTYCKAIOTCSI OITUOKH,
IIPOSIBIIIETCS HEOCTA-
TOYHOE, IOBEPXHOCTHOE
3HAaHUE TEOPUH, CYTH Me-
ToA0B. /15 nonyyenus
IIPaBUJIBHOTO OTBETA Tpe-
OYyIOTCSl yTOUHSIOITHE BO-
IIPOCHI.

OO6yuaromuiics
JEMOHCTPUPYET
JIOCTaTOYHO
riybokue 3HAHUSA
KOHTPOJINPYEMBIX
pa3zenoB IUCLHUILIN-
HbI, OTBEYAeT Ha BCE
BOIIPOCHI, B TOM 4YHC-
Jie JIOIIOJIHUTEIIbHBIE.
B 10 xe Bpemsa mpu
OTBETE JIOITyCKaeT
HECYILIECTBEHHBIE I10-
IPEIIHOCTH WU JAaeT

OO6yuarommiics
JEMOHCTPUPYET
IIOJIHOE COOT-
BETCTBUE 3Ha-
HUU [Tporpamme
JUCLMILINHBI,
JIOTUYHO U ap-
I'YMEHTUPOBAH-
HO OTBEYAeT Ha
BCE BOIIPOCHI, B
TOM 4YHCIIE J0-
IIOJIHUTENbHBIE,
MTOKAa3bIBAET BbI-

YaeT Ha JIOMOJHU- HEJOCTAaTOYHO  TIOJI- | COKHI YpOBEHb
TCJIIBHBIC BOIIPOCHI HBIC OTBCTHI. TeOpeTquCKOﬁ
WJIH 3aTPYIHSETCS C MOJITOTOBKH.
OTBETOM.
yMeTh: O6yuatommiicss mo- | Obyvarontuiics n1eMoHCcT- | OOydJaronuiics OO6yuarommiics
Ha HAYYHOW OC- | Ka3plBa€T HEAOCTa- | pUpyeT HEMOJIHOE COOT- JIEMOHCTPHUPYET JI€MOHCTPHUPYET
HOBE OpPTraHM30- | TOYHOE YMEHHE | BETCTBHE CJICTYFOIIHX YaCTHYHOE YMEHHE TpUMe-
BaTb CBOW TPy, | IPUMEHATh M3BECT- | YMEHUN: DPEIICHME 3a7a4, | COOTBETCTBUE HATH TEOPHUIO K

yMETh  BBIOW-

HbIE B y4eOHOW M-

YMCHUCE IMOJIB30BATHCS BE-

CIEAYIOUIUX YMEHUM:

PEIICHHIO TIPeJI-
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apdex-

patb

TEpPAType METOMAbI K

POSITHOCTHO-

[IPUMEHATh TEOPETH-

JJara€MbIX 3aja4,

TUBHBIE CIIOCO- | PELICHUI0  HIpela- | CTAaTUCTUYECKUMHU METO- | YeCKHME METOJbl K | IPAaBUJIBHO U
Obl  pelleHus | raéMbIX 3aJad, J0- | JaMu. B pelieHuu 3aad | peleHUIo 3a/1a4. | MOJHO CTPOUTH
IPUKIIAJHBIX IyCKaeT rpyOble | MOTYT COAEPKATHCA IPY- | YMEHUS OCBOEHBI, HO | pPEIIEHUs MaTe-
3a1a4, BO3HH- | OIIMOKM MpU pelle- | Oble OLIMOKY, MPOSIBISIET- | JOIYCKAIOTCS HE3HA- | MaTUYECKUX 3a-
KaloUIMX B XOJle | HUM 3aJjad WIH BO- | Cs HEOCTATOYHOE yMe- yuTenbHble OMOKH, | 1ad. CBOOOAHO
npodeccuo- o0Iie pemieHusi 3a- | Hue€ MPUMEHATh TEOPUIO0 | HETOYHOCTH, OIepUpyeT MpH-
HaJIBHOW  Jied- | 1ady  OTCYTCTBYIOT, | K PELICHMIO IIpejyiarae- 3aTpyAHEHUs pu | 0OpeTeHHBIMU
TEJIbHOCTH, HENPAaBWJIBHO OTBE- | MBIX 3a/1a4. pelieHnH 3ajad, HE | yMEHHSIMH,
KPUTUYECKH YaeT Ha JIONOJHHU- BIIMSIOIIME HAa OOIIUH | IPUMEHSET UX B
OLICHMBAsl  pe- | TEJIbHBIE  BOIIPOCHI XOJl peLICHHUS. CUTYyalUsX I10-
3yJIbTaThl CBOEH | MIIM 3aTpyJHSETCS C BBILLICHHON
JESATEIIBHOCTH. | OTBETOM. CJIOKHOCTH.
BJIA/IETh: OO6yuatomumiicss  He | OOyyaromuiics BiaaeeT OOyuarommiics Bna- | OOydJaromuics
CHOCOOHOCTBIO | BIQJICET WJIM B CO- | MATEMAaTUYECKUMHU METO- | JIeeT CIOCOOHOCTBIO | BIaJeeT  CIo-

Ha Hay4YHOHU OC-
HOBE OpraHM30-
BaTb CBOW TPYA,
CaMOCTOSITEIb-
HO  OLEHUuBas
pe3yJIbTaThl
cBOEH paboTHI.

BEPILICHHO HENOCTa-
TOYHOM CTCIICHU
BJaJIcCT

HaBbIKAMHM IIPUMEHE-
HHUSI TEOPETHYECKOIO
amnrapara 4 pasjind-
HBIX MaTeMaTH-
YeCKHX METOJO0B K
pELIEHMIO 3aad4.

JIaMH B HEIIOJIHOM 00be-
Me, JIOTYCKArOTCs 3HAYH-
TCIIBHBIC OIHI/I6KI/I, HpOHB-
J€TCs HEOCTATOYHOCTh
BJIAACHUS MaTEMAaTHU4dC-
CKOM TEXHUKOM, UCIIBITHI-
BAaCT 3HAYUTCJIBHBLIC 3a-
TPYIHCHUS TIPH IPUME-
HCHHNHU HABBIKOB B HOBBIX
CUTYAIIHSIX.

Ha HAy4YHOM OCHOBE

OpraHu3oBaTh  CBOM
TpyA H  CaMOCTOSI-
TEIBHO  OLICHUBAaTh
pE3yNbTaTHI CBOCH
paboThl, HO JOmyc-
KarTCs HE3HAYU-
TEJIbHbIE OIINOKH,

HETOYHOCTH, 3aTpPy-
HEHUSI TIpU BO3HHK-
HOBEHHU HECTaH-
JAPTHBIX CUTYAIIH.

COOHOCTBIO  Ha
Hay4YHOU OCHOBE
OpraHu30BaTh
CBOHM Tpya U ca-
MOCTOSITEIIEHO
OIICHUBATh  pe-
3yJbTaThl CBOEH
paboThl,  Jaxe
MPpU  BO3HHUKHO-
BCHHHM HECTaH-
TApTHBIX CUTYa-
UAH.

IIK -2 cmoco0HOCTH NMPOBOANTHL TEOPETHYECCKHE M IKCIICPUMEHTAIbHbIC HAYYHbIe HCCJIeJOBAaHUS IO MO-
HCKY ¥ NPpOBepKe HOBBIX H/iell COBepPLICHCTBOBAHUS HA3eMHbIX TPAHCIOPTHO-TEXHOJOTHYEeCKHX CPeACTB,
HX TEXHOJOTHYECKOro 000py10BaHUs H CO3JAHUSI KOMILJICKCOB HA NX 0a3e

3HATH:
MaTeMaTHue-

CKHE  METO/IbI,
MaTeMaTHue-

CKHE M KOMIIb-
IOTepPHBIE MO/Ie-
JH, TPUMEHsIC-
MBIE IS aJICK-
BaTHOTO OIHCAa-
HUS  pealbHBIX
IPOLIECCOB, OT-
paKaroIuUX pa-
00Ty Ha3eMHBIX
TPaHCIOPTHO-

TEXHOJIOTHYE-

CKHX  CPEJICTB,
UX TEXHOJIOTH-
YECKOro 00opy-

OOyuaromuiics  fe-
MOHCTPHpYET  MOJ-
HOE OTCYTCTBHE WIH
HEJIOCTAaTOYHOE  CO-
OTBETCTBHE 3HAHUUN
KOHTPOJIMPYEMBIX
pa3zeNioB MaTreMaTu-
KHn:

HE CII0COOEH apry-
MCHTHUPOBAHHO U I10-
CIIEIOBATENILHO M3~
jarath Matepual,
HETPaBUIBHO OTBE-
YaeT Ha JIOTOTHH-
TEJIbHBIE BOTIPOCHI
WJIY 3aTPYIHSETCS C
OTBETOM.

OOyyaromuiicst 1TeMOHCT-
pHpPYET HETOJIHOE COOT-
BETCTBHE 3HAHHI IPO-
rpamme,

JOTTYCKAIOTCS OIIUOKH,
NPOSIBIISICTCS] HEAOCTA-
TOYHOE, TIOBEPXHOCTHOE
3HAHHUE TEOPHH, CYTU Me-
Ton0B. [lyis monyueHus
NpaBUIILHOTO OTBETA TpPe-
OyIOTCS YTOUHSIIOIIHE BO-
TPOCHI.

Obyuarommuiics
JEMOHCTPUPYET
JIOCTaTOYHO
rIIyOOKue 3HAHUS
KOHTPOJIHMPYEMBIX
pas3zienoB TUCIIHILIH-
HBI, OTBEYAET Ha BCE
BOTIPOCHI, B TOM YHC-
Jie JONOJHUTENbHBIE.
B 10 xe Bpemsa mpu
OTBETE JIOITyCKaeT
HECYIIIECTBEHHBIE TI0-
IPEIIHOCTH WIIM JaeT
HEIOCTaTOYHO  TIOJI-
HBIE OTBETHI.

OO6yuarommiics
JEMOHCTPHUPYET
IIOJIHOE COOT-
BETCTBHE 3Ha-
HUU [Iporpamme
JUCHUILTUHBL,
JIOTUYHO U ap-
T'YMEHTUPOBAH-
HO OTBEYaEeT Ha
BCE BOIIPOCHI, B
TOM YHCJIE J0-
ITOJIHUTEIIbHBIE,
IIOKAa3bIBAET BBI-
COKHUI YPOBEHb
TEOPETUYECKON
MTOATOTOBKH.
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JOBaHHUA.

yMeTh:
MaTeMaTHuye-
CKHE€  METO/bI,
MaTeMaTHuye-
CKHE€ U KOMIIb-
IOTEpHBIE MOjIe-
Y, TpPUMEHSse-
MbIC IS aicK-
BaTHOI'O OIIKcCa-
HUS peallbHBIX
MPOIIECCOB, OT-

OO6yuarommiics mo-
Ka3bIBaeT HEIOCTa-
TOYHOE YMEHHE
MIPUMEHSITh TEOPHUIO K
PEIICHHIO Tpe]Ia-
raeMbIX 3a/1a4, J10-
MyCKaeT rpyobie
OLIMOKY TpH peliie-
HUY 3a]1a4 WIH BO-
o0111e penieHus 3a-
Ja4 OTCYTCTBYIOT,

OO0yJaromuiics 1eMOHCT-
PUPYET HETIOJIIHOE COOT-
BETCTBUE CIIEAYIOIINX
YMEHUU: DPEIICHHE 3a1ad,
YMEHHE I0JIb30BAThCS Be-
POSITHOCTHO-
CTaTUCTUYECKUMU METO-
namu. B pemenun 3agau
MOTYT COJIepKaThbCs IPy-
Oble OLIMOKH, TPOSIBIIAET-
Csl HEIOCTaTOYHOE yMe-

OOyuaromuiics nie-
MOHCTPHUPYET Yac-
THYHOE COOTBETCTBHUE
CIEAYIOLIMX YMEHUM:
MIPUMEHSATH TEOPETH-
YECKHUE METO/bI K
PEIICHUIO 3a/1a4.
YMeHUS OCBOCHBI, HO
JIOTTyCKAIOTCS HE3HA-
YUTEIbHBIEC OIIHOKH,
HETOYHOCTH, 3aTPY/I-

OO6yuarommiics
JEMOHCTPHPYET
YMCHHE TPUME-
HATH TEOPHIO K
PEIICHHUIO MPpe/i-
JlaraeMbIX 3a/ad,
MIPaBUIIBHO
CTPOUTH periie-
HHSI MaTEMaTH-
YEeCKHX 3a1ad.
CB00OoOIHO o11€-

paXAIIUX pa- | HEPaBUIHLHO OTBE- HUE MPUMEHSTH TCOPHIO | HEHUS IIPH PEIICHUN | PUPYET MPHOO-
00Ty Ha3eMHBIX | YaeT Ha JIOTOJIHU- K PEIICHHUIO Mpejijiarae- 3314, HE BIMSIOIINE | PeTEHHBIMU
TPAHCIIOPTHO- TEJbHBIC BOTIPOCHI, MBIX 3aad. Ha OOIIMIA X0 perie- | YMEHUSIMH,
TEXHOJIOTHYE- CBSI3aHHBIC C U3Y- HUSL. MIPUMEHSIET UX B
CKHX CPEJCTB, | YaBIIMMHUCS B Kypce CUTYaIUsIX I0-
UX TEXHOJIOTH- | METOJAMHU U MOJIE- BBIIIIEHHOMN
YECKOro 000py- | JISIMU HIIU 3aTPY/- CII0KHOCTH.
JIOBAHHS. HSIETCSI C OTBETOM.

BJIaJ1eTh: OO6yuaromuiics He OOyyaromuiicst Bnageer OObyuaromuiics B Obyuaromuiics
CIIOCOOHOCTBIO | BiIaJ€eT WIH B CO- MaTeMaTUYECKUMH METO- | IOJHOM OOBbEME Blla- | B IOJIHOM OObe-

POBOJUTH TEO-
pETHUYECKHE U
IKCIEPUMEH-
TaJbHBIC HAy4-
HBIC  HCCIIE/IO0-
BaHUS IO TOUC-
Ky M TpPOBEpKe
HOBBIX HJIEH CO-
BEPIICHCTBOBA-
HUS Ha3eMHBIX
TPaHCIIOPTHO-
TEXHOJIOTHYE-
CKHUX  CpEJICTB,
UX TEXHOJIOTH-
4eckoro o6opy-
JIOBaHUS.

BEPILIEHHO HEA0CTa-
TOYHOM CTEIICHHU
BJIaJieeT HaBbIKAMU
MIPUMEHEHUS TEOpEe-
THUYECKOTI'0 anmnapara
Y pa3JIMYHBIX MaTe-
MaTHYECKUX METO-
JIOB K PEIICHUIO 3a-
zaq.

JIaMH B HEIIOJIHOM 00be-
M€, TONYCKAKTCS 3HAYH-
TebHBIE OLTUOKH, IPOSIB-
JISIETCA HEJIOCTaTOYHOCTh
BJIaJcHHS MaTeMaTH4e-
CKOM TEXHHUKOM, HUCITBITHI-
BaeT 3HAYUTEIbHBIC 3a-
TPYAHEHUS IPU PUME-
HEHHHU HaBBIKOB B HOBBIX
CUTYyalHsIX.

JIeeT CIIOCOOHOCTHIO
MIPOBOIUTH TEOPETH-
YEeCKHE U IKCIICPH-
MEHTaJIbHbBIC HayY-
HBIC HCCIICIOBAHUS
110 TTOMCKY M TTPOBEP-
K€ HOBBIX HJIeH CO-
BEPIICHCTBOBAHHUS
Ha3eMHBIX TPAHC-
MOPTHO-
TEXHOJIOTUIECKUX
CPEJICTB, MX TEXHOJIO-
THYECKOro o0opyio-
BaHUSI, HO JIOMyCKa-
IOTCSl He3HAYHUTEIb-
HBIE€ OIMOKH, HETOY-
HOCTH, 3aTPYyJAHCHUS
[IPH PELICHUN He-
CTaHJAPTHBIX 3a]1a4,
HE BIIUSIOIINE HA
OOIIMiA X0/ peleHHs.

M€ BIIAJICET CIIO-
COOHOCTBIO TPO-
BOJUTH TEOpe-
TUYECKUE U IKC-
MIEPUMEHTAITb-
HBIC HAYYHBIC
UCCIICIOBAHHS
I10 IIOUCKY U
MIPOBEPKE HOBBIX
WJIeW COBEPIILICH-
CTBOBaHHUsI Ha-
3€MHBIX TpaHC-
MOPTHO-
TEXHOJIOTUYC-
CKUX CPEJCTB,
NX TCXHOJIOTU-
4ecKoro 0o6opy-
JIOBAHHUS.

[ITkaya oueHMBaHUs PE3yIbTATOB IPOMEKYTOYHON aTTECTALIMU U €€ OIMCAHUE:!

dopmMa IPOMEKYTOYHOM aTTECTALMM: IK3aMEH
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[TpomexyTouHas aTTecTanus OOy4aromUXCs B (opMe 3K3aMeHa MPOBOAUTCS
M0 pe3yJbTaTaM BBINOJIHEHUS BCEX BHJOB yueOHON paboThl, MPETyCMOTPEHHBIX
y4eOHBIM IJIAHOM I10 JIAaHHOW JUCIMIUIMHE, IPU 3TOM YYUTBHIBAIOTCS PE3YNIbTATHI Te-
KYIIEro KOHTPOJISl yCIIEBAEMOCTH B TeueHHe cemecTpa. OlleHKa CTENEHU JOCTUKEHUS
O0OyYaroNIMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB 00Y4YEeHUS MO AUCIUIUIMHE MTPOBOJUTCS
npenojaBareseM, BeAYIIUM 3aHATHS 110 AUCIUILUIMHE METOJIOM IKCIEPTHOMN OLIEHKH.
[To uToram nMpomMeXKyTOYHON aTTECTALMU 10 JUCIUIUIMHE BBICTABIISIETCS OIIEHKA «OT-
JUYHO», «XOPOILIO», «yIOBIETBOPUTEIBHO» WU «HEYJOBIETBOPUTEIBHOY.

[IIkajga oneHUBaHUA

Onucanue

OTJIU4HO

BrinonHeHs! Bce 00s13aTe/ibHbIE YCJIOBHUSI MOATOTOB-
KM CTYAECHTAa K MPOMEKYTOYHOH aTTecTauuM, Ipe-
JyCMOTPEHHBIE MPOrpaMMON AUCUUILIMHBL. CTyIoeHT
JIEMOHCTPUPYET COOTBETCTBUE 3HAHUW, YMEHUWM, Ha-
BBIKOB IOKa3aTessiM, MIPUBEJICHHBIM B TaOJIUIAX, OIle-
pupyeT NpuoOpPETEHHBIMU 3HAHUSIMHU, YMEHUSIMU, Ha-
BBIKAMH, TMPHUMEHSIET UX B CHUTyalUsX IOBBIILICHHON
cinoxkHocTu. [Ipu 3TOM MOTyT OBITH JOMYIIIEHBI HE3HA-
YUTEIbHBIE OIIMOKW, HETOYHOCTH, 3aTPYJHEHUS TPHU
IIEPEHOCE 3HAHWM W YMEHHMM Ha HOBBIE, HECTAHIAPT-
HBIC 3aa4M.

Xoporo

BrinonHeHs! Bce 00s13aTe/ibHbIE YCJIOBUA MOAT0TOB-
KH CTYJAEHTAa K MPOMEXKYTOYHOW aTTecTanuM, Inpe-
JIYyCMOTPEHHBIE TPOTPAMMON TUCHUIUIAHBL. CTYyIEeHT
JIEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHHUM, Ha-
BBIKOB TOKa3aTelsiM, IPUBEICHHBIM B TaOJUIIAaX, OIe-
pUpYeT NPUOOPETCHHBIMU 3HAHUSMH, YMEHUSMH, Ha-
BbIKaMH. B TO %€ Bpems MpHU OTBETE JOMYCKAET HECY-
LIECTBEHHBIE MOTPEIIHOCTH, 3aJ1a4l PEILIAET C HEJA04e-
TaMH, HE BIUSIOMIUMU Ha OOIINNA X0 PEeIICHHUS.

Y 10BIETBOPUTEIBHO

BreimonHeHb! Bce 00s13aTe/IbHbIE YCJI0BUS MOATOTOB-
KH CTyJIeHTa K MPOMEKYTOYHOW aTTecTaluM, mpe-
JTYyCMOTpPEHHBIE TPOrpaMMOi TUCHUIUMHBL. CTyAeHT
JEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHHUM, Ha-
BBIKOB MOKAa3aTeNsIM, MPUBEICHHBIM B Ta0JIMIIAX, OIe-
pUpyeT NpUOOPETEHHBIMU 3HAHUSAMHU, YMEHHUSIMH, Ha-
BbIkaMu. Ho mokasbiBaeT HeriyOOKue 3HaHUS, IPU OT-
BETE HE JOIMYCKAaeT IpyObIX OMIMOOK WM MPOTHUBOpE-
4Hii, 0HaKO B ()OPMYJIMPOBAHUU OTBETA OTCYTCTBYET
JOJDKHASI CBA3h MEXKAY aHaJIM30M, apryMEHTalued u
BbIBOJIaMH, B PEIICHUU 337ad MOTYT COJEP)KaTbCs
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rpyObie ommOku. /{1 mogyyeHus: npaBUIBHOTO OTBETA
TpeOYIOTCS YTOUHSIOIINE BOIPOCHI.

HeynosneTrBopurensHo

He BbImonHEHBI 00M13aTe/IbHBIC YCJIOBHUSI MOATOTOB-
KM CTyJeHTa K NPOMEKYTOYHOM aTTeCTalluM, Ipe-
JIYCMOTPEHHbIE mporpaMmon mucuuruivmuasl, MJIA cTy-
JICHT JEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB MPUBEICHHBIM B Ta0JMIIAX, TOMYC-
KalOTCSl 3HAUYUTENIbHBIC OIIMOKHU, MPOSBISIETCS OTCYT-
CTBUE 3HAaHWM, YMECHHUH, HABBIKOB IO PsAY IOKa3are-
JIe, CTYJCHT HCHIBITHIBACT 3HAYMTEIBHBIE 3aTPyIHE-
HUS TIPU ONIEPUPOBAHUY 3HAHUSIMU U YMEHUSIMH.

q)OHIlI)I OLHCHOYHBIX CPEACTB NPECACTABJ/ICHBI B MIPUJIOKCHUN 2 K paﬁoqeﬁ

nporpamme

7. YueOHO-MeTOAUYeCKOe M HHPOPMAIIMOHHOEe O0ecnevyeHne TUCIUIIUHBI

a) OCHOBHAs JHUTeparypa:

1. ®uxrenronsu I''M. Kypc auddepeHnnanbHOro 1 UHTErpabHOTO UCUUCIICHHUS
Yuebnuk. B 3-x tomax. T.1 -13-¢ u3x., crep. CII6.: U3a-Bo «Jlanwy, 2019. 608
c. T.2 13-e u3n., crep. CII6.: Uzn-Bo «Jlamwy, 2019. 800 c. T.3 — 10-¢ u3n.,
ctep. CI16.: M3a-Bo «Jlansy. ctep 2019. 656 c.

2. 3yoxoB B.I'., JIsxoBckuii B.A., Mapteinenko A.W., Munocues B.b., Ilymxkaps
E.A. Kypc matemaTuku JJIsi TEXHUYECKUX BBICIIMX YYEOHBIX 3aBeAeHHl. M.:
MI'Y, 2012. 400 »xk3. https://e.lanbook.com/ I'M kypc

3. Munocues B.b., Mapteinenko A.U., JIsxosckuit B.A., 3yokoB B.I'. Kypc Bbic-
el MmaremMatuku: YueOHoe mocooue. Yacte 1.M.: MI'ITY, 2007; Yacts 2.M.:
MI'1Y, 2007. Hacts 3. M.: M1V, 2011. 400 k3. https://e.lanbook.com/

TOMOJIHUTEIbHAS JIUTEPaTypa:

1. Tluckyno H. C. luddepenimanbHoe U WHTETPATbHOE UCYUCICHUS ISl BTY-

30B. B 2-x Tomax. M.: UuTerpan - IIpecc, 2009. 180 »k3.

2. Kypc nexumii 1o JWHEWHOW anredpe W aHAIMTUYECKOW Te€OMETpPHUU: yueOHOe

nocobue. // Kynpssues b.1O., Matsam B.U., TTokazeeB B.B., Uepkecona I'.B..
M.: MI'TY «MAMM», 2009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. 3nekTpoHHbIN pecypc.

3. Marematuueckuii ananus. Teopust npeaenoB u audepeHImaIbHOe UcUrce-

HUE: OCHOBHBIC IOJIOKCHUS TEOPHUH, METOJNYCCKHE YKa3aHWS W BapUAHTHI
pacueTHO-Tpaduyeckux padot // boxynoB M.A., boponuna C.U., KopoTkoBa
H.H., TkadyeHKo O.1. M.: MI'TY «MAMMN», 2009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. 3iekTpoHHbIi pecypc.
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4. Koran E.A. OObikHOBeHHBIE AU(depeHIInaIbHble YPaBHEHUS U ONIEPALlMOHHOE
ucYHclieHne. YueOHoe rnmocodue mo JucuuIuimHe «MareMatukay ik CTy/IeH-
TOB BceX crenuanbaoctei. M. 2006. 693 k3.

5. Koran E.A., Kyxosa I'.C. Teopusi ¢hyHKIMII KOMIUIEKCHOW MEPEMEHHON U
omeparmoHHOe ucUucieHue:. yaeonoe nocooue. M. 2019. 180 c. 100 »xk3.

6. Koran E.A. DneMeHThI Teopun BEPOSITHOCTEH U MATEMAaTUYECKON CTaTUCTUKH.
YyebHoe nocobue mo AucHUILIMHE «MaTtemaTuka» ajisi CTYJIEHTOB, 00ydaro-
ITUXCSI TIO CIIEIUAIBLHOCTH «ABTOMOOMIE- U TpakTopocTpoeHue. M. 2007. 423
IK3.

B) IPOrpaMMHOe o0eclieyeHre U HHTePHET-Pecypcehbl:

[IporpammHuoe oOecrieueHue HE TPEAYCMOTPEHO.

HNHTepHeT-pecypchl BKIIOYAIOT y4€OHO-METOJUYECKUE MaTephayibl B DJIEK-
TPOHHOM BHE, MpPEICTaBICHHBIE Ha caiiTe Mospolytech.ru B pasznene: «llenTp ma-
TemMaTHueckoro odopazosanus» (http://mospolytech.ru/index.php?id=4486);

BapuaHTbhl KOHTPOJIBHBIX 3aJaHUM MO JAUCHUMIUIMHE MPEACTABICHBI HA CalTax:
http://i-exam.ru, http:// fepo.ru.

[Tonesnsle yueOHO-METONMYECKHE U MH(POPMAIMOHHBIE MaTepualibl MPEJICTaB-
JICHBbl Ha calTax:

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

[Tepeuenbp pecypcoB HH(OOPMALMOHHO-TEICKOMMYHUKAITMOHHON ceTH «IH-
TEPHET» ISl OCBOCHUS TUCIIUILINHBI;
www.matematikalegko.ru>studentu, www.i-exam.ru.

NHTepHeT-pecypchl BKIIOYAIOT YU4EOHO-METOAMYECKUE MaTepHuasbl, MpeIcTaB-
JIEHHbIE Ha cailTe 53JIeKTpOHHO-OMOIMoTeyHo cuctembl W3gartenbctBa JlaHb
(https://e.lanbook.com/).
http://function-x.ru/tests _higher _math.html TecTsl o BhICIIEH MaTeMaTHKE.
http://pmims.000webhostapp.com/xbookM0018/index.html Buaecokypc u TecTsl 10O

TEOPHUHU BEPOSTHOCTEN U MATEMAaTUYECKON CTATUCTHUKE.

8. MaTepua/IbHO-TeXHHYECKOE o0ecnevyeHne TUCIUIINHbI

MatepuanbHO — TeXHHUYECKas 0a3a yHHBEpPCUTETa 00eCleYMBAET MPOBEIECHUE BCEX
BUJIOB 3aHATUMN, NMPEAYCMOTPEHHBIX yUYE€OHBIM IUIAHOM U COOTBETCTBYET JCHCTBYIO-
IIMM CaHUTApHBIM U IPOTUBOIIOKAPHBIM IIPABUJIaM U HOPMaM.

Jist mpoBeieHUsT y4eOHBIX 3aHITHI UCTIOIb3YIOTCA:

- JICKUMOHHBIE ayIUTOPUU U ayJUTOPHUH JJIA MPOBEICHUS NPAKTUUYECKUX 3aHITUH, B
TOM YUCJI€, OCHAILEHHbIE MYJIbTUMEIUUHBIM 000PYI0BAHUEM ISl IPOBE/ICHUS ayIU-
TOPHBIX 3aHATUN (IPOEKTOP, HOYTOYK, MUKPO(OH U T.1.);

- 1711 paboThI CO CIEUUATU3UPOBAHHBIM TPOTPAMMHBIM 00€CII€YEHUEM BO BpeMSs UH-
TEPAKTUBHBIX IIPAKTUYECKUX 3AHATUN MMEIOTCS KOMIIBIOTEPHBIE KJIACChl YHUBEPCH-
TeTa.
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9. MeroanuyecKkue peKOMEHAALUH JIS CAMOCTOSATEJIbHOU padoThl CTY/ICHTOB

Pa3nen: 3jieMeHTHI JJUHEHON aJaredpnl

Martpuusl u onpeaeaunrtean. [Ipexnae Bcero, CTy€HT JOJIKEH MMOHATh, YTO
MaTpHIla — ATO TabauIla Yrucen (MpUYeM 3Ta TadIuIa MOKET UMETh OJIMHAKOBOE YK C-
JIO CTPOK U CTOJIOIOB, @ MOXKET OBITh U MIPSIMOYTOJILHOM), @ ONPEIETUTENb- 3TO YHC-
J10, 3alMCHIBAEMOE B BUJI€ KBAJIPATHOW TAOJIUIIbI, TO €CTh ONPEICTUTENH CYIIECTBY-
10T TOJILKO Y KBaJPaTHBIX MATPHIL.

Crnenyet oOpaTuth 0c000€ BHUMAHHE Ha OMEPAIUI0 YMHOKEHHUS MPSIMOYTOJIb-
HBIX MaTPUIl U MOHITh, KAKUM TMOJIy4aeTCs MOPSAI0K MaTpHUIllbl — pou3BeaeHus. Oco-
OCHHOCTH MATPHI] TAK)KE COCTOUT B TOM, UTO MPOU3BEACHUE MATPHUIl HE TIEPECTaHO-
BOYHO, TO €CTh AB = BA. CreyeT 00s13aTelIbHO YOEAUTHCA B 3TOM, PEIIUB COOTBET-
CTBYIOLIHUE 3aa4H.

BaxxHbIM siBIiseTcsl moHATHE 00paTHOM Marpuilel. Hamo 3HatTh ycioBue cyiie-
CTBOBaHHUSA OOpAaTHOW MATPHUIIBI U aIrOpUTM ee mocTtpoeHus. [locie ee BeIUMCICHUS
1[EeJIECO00pa3HO JieNlaTh MPOBEPKY MPABUIBLHOCTH PEIIEHUS, BBITIOJHUB OIEPaIUIO
YMHOXEHHS A'A=E (IOJDKHA MOJYIUThCS SAMHUYHAS MaTPHUIIA).

[Tpu u3ydeHun ompeneauTene HaJo0 YeTKO YCBOUTH MOHSATUS MUHOPA, anred-
panyecKoro JIOMOIHEHUS, 3HATh MHOTOYUCIICHHBIE CBOMCTBA onpenenurend. s oc-
BOCHUS TEXHUKH BBIYHMCIICHUS OMpEJEIUTeNel 1eecoo0pa3Ho, BEIOpAB MPOU3BOJIb-
HBIN OMpEEeINTENb BbIIIE TPETHETO MOPSAIKA, PACKPBITH €r0 Pa3IMUHbIMU CIIOCO0a-
MU, IPUMEHSIS Pa3IOKEHHE U MO CTPOKaM U mo ctojdouaMm. OOpaTuTe BHUMaHuUE, Ka-
KHE CTPOKHU (CTOJIOIBI) TPEANOUTUTEIIBHEE BHIOUPATD JJI1 PACKPBITHUS ONPEACTUTEIs,
9TOOBI YIIPOCTUTH €ro BhuucieHue. Oco0eHHO 3(p(HEKTUBHO BBIYUCIICHUE ONPEACIIN-
TeJel ¢ MOMONIBIO 3JIEMEHTAPHBIX MPEOOpa30BaHUM, TPUBOAAIIMX €r0 K TPEYrojb-
HOMY BHUJTY.

[Ipn wu3yueHWM pelIeHUH CHUCTEM JIMHEHWHBIX alre0panuyeckux ypaBHEHHM
(CJIAY) oOpaTuTe BHUMaHUE, MPEXKJIEC BCErO, HA MOHSATHUE PEIICHHS] CUCTEMBI U yC-
JIOBUSI CYILIECTBOBAHHUS PEIICHUI B 3aBUCUMOCTH OT COOTHOIIEHUS MEXKAY PaHroM
MAaTpUIIbl, PAHTOM PACUIMPEHHON MAaTPHUIbl CHCTEMbI M YHCIOM HEU3BECTHBIX H
ypaBHeHui. OOpaTtuTe BHUMaHUE Ha yciaoBus mpumeHeHus Gopmyn Kpamepa u me-
ToAa oOpaTHOM MaTpuilsl. BHUMaTenpbHO pazOepuTe MpUMEpHl PEIIeHUs MPON3BOIb-
HBIX CHUCTEM JIMHEHHBIX anreOpandeckux ypaBHeHuN metonom ["aycca (BBeaeHue Oa-
3UCHBIX U CBOOOJIHBIX IEPEMEHHBIX).

Pa3zges: DiieMeHTHI BEKTOPHOI aare0psbl

[Ipu u3yueHuu AaHHOW TeMbl OOpaTUTE BHUMAaHUE Ha JIMHEWHbIE ONepaluy HaJl BEK-
TOpaMU, Ha MOHATHUSA JIMHEMHOW HE3aBUCUMOCTH Y JIMHEWHOM 3aBUCUMOCTH BEKTOPOB,
Ha (pyHIaMeHTaIbHOE MOHSATHE 0a3uca BEKTOPHOIO MPOCTPAHCTBA (M OPTOHOPMHPO-
BaHHOTO 0a3uca), Ha pa3JIoKEeHUEe BEKTopa o 6a3ucy.

3HaTh OMNpEIEIICHUE, T€OMETPUUECKUE CBOMCTBA CKAJIPHOIO, BEKTOPHOTO M
CMEIIaHHOTO TPOU3BEICHHS BEKTOPOB, POPMYJIIBI JJI UX BBHIYHMCICHUS B BEKTOPHOU U
B KoopauHaTHOU (dopme. OOs3aTeIbHO 3HATH M YMETh MPOBEPATH YCIOBUS OPTOTO-
HAJIBHOCTH, KOJUIMHEAPHOCTH U KOMILUIAHAPHOCTH BEKTOPOB.
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Pa3nein: 3j1eMeHTbI MATEMATHYECKOI0 AaHAJIN3A

[Tpu uzyuenun nuddepeHnranibHOro ucuucieHus GyHKIMUA OJHON MepeMeH-
HOM 0OpaTuTe BHUMaHUE HA TOHATHE Mpejena (YHKIUU B TOYKE U METObI €r0 BbI-
yucienus. [Ipegen — oJHO U3 OCHOBHBIX MOHATUN MaTeMaTU4yeckoro aHaiausa. l[lpu
BBIYKCIICHUU TIpeIesioB GYHKIUU HAJ0, IPEX]IE BCETO, BBHISICHUTH XapaKTep Heompe-

0 « " o
ACIICHHOCTHU (6’_’ 0-00,00—00,17 |. Yr100bI OBJIAJCTh TCXHUKOMW PCIICHHUA 3a1a4 Ha
0.0]

BBIUMCJICHUE TIPEJENIOB, HaJ0 3HATh J[BAa 3aMEYaTEIbHBIX Mpe/esa, TabauIy YKBUBa-
JIEHTHBIX OECKOHEYHO MallblX, MpaBuiio Jlomuranis, pa3inyHble NPUEMBl PaCKpPBITHS
HEOIPENEICHHOCTEN B 3aBUCUMOCTH OT BUJA (PYHKIIMU U PELINUTh TOCTATOYHO OO0JIb-
I10€ KOJIMYECTBO 33]1a4.

[Tpu u3yuyeHUM TeM, MOCBALICHHBIX MPOU3BOAHON W AuddepeHunany (pyHk-
LMY, HAJI0 OCMBICIUTh UX F€OMETPUYECKUM CMBICI, IOHUMATh pa3audue MEXKIy HU-
Mu (auddepeHuran - 3To riaBHas JUHEWHas 4acTh npupaineHust GyHkiuu). TBepao
3HaTh (KaK TaOJMUIy YMHOXEHHUA) GopMyibl AUPPEepeHIMPOBAHNS OCHOBHBIX 3Je-
MEHTapHBIX (PYHKUUN U npaBuiia nuddepeHuupoBanus (Bce, KOHEYHO, HO OCOOEHHO
npaBuio JudpepeHunpoBaHus CIOKHON PYyHKIUN).

OOparure BHUMaHHUE TakXke Ha 0coOeHHOCTH AuddepeHurnpoBaHus PyHKIUH,
3a/IaHHBIX B HESIBHOM opMe, mapaMeTpUuyecKH, Ha IPUEM JIOTapu(PMHUUECKOTO AUP-
(bepeHuupoBaHusl.

Crnenyet 4eTKO 3HaTh U YMETh IPUMEHATh AITOPUTM HCCIEAOBaHUS (HYHKIUN
U TIOCTPOEHHUsI TI'paUKOB: OMpeleleHHe TOYEK paspbiBa (M UX KIAcCU(UKALMIO),
acuMnToT rpaduka (BepTUKAIBHON, HAKIIOHHOM, TOPU30HTANILHOI ), HEOOXOAUMBIE U
JOCTATOYHBIE YCJIOBUSI MOHOTOHHOCTH (PYHKIIMM, CYLIECTBOBAHMSI JIOKAJIBHOTO JKC-
TpeMyMa, MPOMEKYTKOB BBIITYKJIOCTH U BOTHYTOCTH (DYHKIIMH U TOUYEK NEperuoa.

Pa3nes: KOMILIEKCHBIE YMCJIA

B sTom paznene, npexae BCero, HaA0 MOHATh, YTO KOMIUIEKCHOE YUCIIO SBU-
JIOCh PACIIMPEHUEM ITOHATHS JEUCTBUTEIBHBIX YHCEN, 3HATh ONPENCIICHUE U TpHU
(GbopMbl 3amMCU KOMILIEKCHOIO  YKCJIa, T€OMETPUUYECKYI0 HHTEPIPETALUI0 KOM-
IJIEKCHOTO YMCJIA U B3aMMHO-OJHO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM KOM-
IJIEKCHBIX YHCEI M MHOXKECTBOM TOYEK KOMIUIEKCHOM IIOCKOCTH KoMIIEKCHBIE
YKCJIa MOKHO M300pakaTh C TMOMOIIBI0O BEKTOPOB Ha KOMILIEKCHOU rmiockocTH Ilo-
ATOMY ONEpAIH CIOKEHUS U BBIYUTAHUSI KOMIIEKCHBIX YHCEJl MOTYT OBITh CBECHBI
K OIlEpalsaM CIO0KEHUS U BBIYUTAHUS COOTBETCTBYIOIUX BEKTOPOB

Hano 3HaTh 1 yMETh BBINOJIHATH ONEPAal YMHOXEHUS, JEICHHS, BO3BEICHHUS
B ITOJIOXKUTENBHYIO CTETIEHb KOMILJIEKCHBIX YMCEN, 3alIMCAaHHBbIX B TPUTOHOMETpUYE-
CKOI1 popme, U3BJICUEHUS KOPHS N-0if CTETIEHN W3 KOMILJIEKCHOTO YHUCIIA.

OOpaTuTh BHUMaHHE HA TO, YTO MHOXECTBO KOMILJIEKCHBIX YHCEI SIBIISETCS
3aMKHYTBIM, TO €CTb JH00ast anreOpanydeckas onepanus HaJl KOMIUIEKCHBIMHU YHCIaMH
HE BBIBOJMT 3a MpeJeibl 00J1aCTU KOMILJIEKCHBIX YHCET.
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Pazgen: nudpepenumnanbHoe ucyuciaeHne GQyHKIUN HECKOJIbKUX NepeMeHHbIX

[Tpu u3yueHum DaHHOIrO pasjena OOpaTUTe BHUMAaHUE HA TO, 4YTO (YHKIUS
JBYX MEPEMEHHBIX UMEET HarJISAHbII T€OMETPUUECKHUM CMBICI — 3TO MOBEPXHOCTH B
TPEXMEPHOM IIPOCTPAHCTBE

Hano ocMbICINTE NOHATHS YaCTHBIX IMPOU3BOAHBIX U MOJHOTO AU(epeHuna-
Ja U 0COOEHHOCTh UX BBIYMCIICHUS, OBJIAJAETh TEXHUKOW BBIYMCICHUS MPOU3BOAHBIX
OT CJIO)KHOHN (PYyHKLIMM HECKOJBKUX INepeMeHHbIX. Cienyer oOpaTuTh BHUMaHHUE Ha
TO, 4TO JUIst PyHKIMH Z = Z(X,Y) CMENIaHHBbIC YaCTHBIE MPOU3BOIHBIE BTOPOTO IIO-

. 01 0z
psaKa paBHbl Mexay coboil: —— =—— (teopema llIBapua), To ecTb MOPSAOK
OXo0y  0yoX
g depeHurpoBaHUs HE UMEET 3HAYEHUS.

Jnst QyHKIMM HECKOJbKHX MEPEMEHHBIX CKOPOCTh M3MEHEHUS (PYHKIUU B
MIPOU3BOJIBHOM HAIlpaBJICHUU XapaKTEPU3YEeTCs MPOM3BOJHOM MO HANPABJICHHIO, A
HanOOoJIbIIAsl CKOPOCTh U3MEHEHHsI (PYHKIMU OyNleT B HANpPaBICHUHU BEKTOpPA Irpaau-
enta. Crnenyer oOpaTuTh B 3TOMl TeME€ BHUMaHUE Ha HEOOXOAUMOE U JOCTATOYHOE
YCIIOBHSI CYIIECTBOBAHUS SKCTpeMyMa (QyHKIIUN HECKOJBKUX ITEPEMEHHBIX.

Pa3znea: HHTETPAJIbHOC HCYUCJTICHUE

B uHTEerpasibHOM MCUUCIIEHUHU pelaeTcs 3ajaadya, oOpaTHOM TOH, KOTopas pac-
cMaTpuBajachk B Jup(HepeHINATbHOM UCYUCIEHUN HEOOXOJUMO HAlTH JUIsd JaHHON
¢byHkun f(x) Takyro (yHKIUIO, IPOU3BOAHAs OT KOTOPOH Oblia Obl paBHA 3aJaH-
HOIl. UHTerpupoBanue (PyHKIMI — JOCTATOYHO CIIOKHBINA pa3/iesl MaTeMaTHKH, OBJIa-
J€Th KOTOPBIM MOKHO TOJIBKO, €CJIM CTYJEHT «BO3bMET» JOCTATOYHO OOJIbIIOE KO-
JMYECTBO MHTETPAJIOB PA3HOTO TUIIA.

Hano tBepio 3HaTh TaOMWIly MHTETPAIOB OT OCHOBHBIX 3JIEMEHTapHBIX
(yHKLMIA, OCHOBHBIE METOJIbI MHTETPUPOBAHMS (3aMEHA MEPEeMEHHOMW, MOJIBee-
HUe noj 3Hak auddepeHiana, MHTETPUPOBAHHUE 110 YACTSAM, MPUEMbl BBIUUCIIE-
HUSL MHTErpajoB OT palMOHAJbHBIX IpOoOei, OT pa3HOro THIa TPUTOHOMETpUYEC-
KUX (DYHKITHIT).

Hano ocMBICINTE €IMHCTBO MOJAXO0/A K MOCTPOEHUIO OINPEAEIICHHBIX, KpaT-
HBIX, KPUBOJINHEWHBIX, IOBEPXHOCTHBIX MHTEIPAJIOB — IIOCTPOCHUE HEKOTOPOI MHTE-
IrPajIbHON CYMMBI U ITPEIEIIbHBIN NIEPEXO.

3HaTh T€OMETPUUYECKUIA CMBICI U OCHOBHYIO (DOPMYIly BBIYMCIICHHS ONpe/e-
JIEHHBIX UHTETpanoB — ¢popmyny Heiotona — JleiiOHuia, reomeTpruueckue u puznye-
CKHE TPUJIOKEHHS] ONPEIEEHHBIX M KPATHBIX MHTETpajlioB, YMETb HaXOIUTh ILJIO-
ab TIOCKOU QUTYpBl, JUTMHY KPUBOM, 00BbEM U IIJIOIIA/b TOBEPXHOCTHU TEJ Bpallie-
HUSL.

Pa3znen: uncioBbie 1 PyHKIHOHAJIbHBIE PS/bI

[Ipu u3ydyeHun JaHHON TEMbI, IPEXKJIE BCETO, HAI0 OCMBICIUTh MOHATHE CYyM-
MbI OECKOHEUHOTO psiJia Kak Mpejiesa MocieJ0BaTeIbHOCTH YaCTUYHBIX CYMM.

HeoOxoaumo cHauama HayYUThCS KJIacCU(UIIMPOBATH PSABI IO THIIAM: YHUCIIO-
BbI€ TOJIOKUTEJIbHBIC, 3HAKOTIEpEMEHHbBIC, (DYHKIIMOHAIbHbIE, CTETIEHHbIE, TPUTOHO-
MeTpuueckue paapl @ypee.  M3yduTh TEOPETUUECKUE CBENECHUS: TEOPEMbBI CpPaBHE-
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HUS, HEOOXOAMMBIEC U JOCTATOYHBIE MPU3HAKA CXOJUMOCTU. 3HATh U YMETh IpHUMeE-
HATH JOCTAaTOYHBIE NPU3HAKA CXOAMMOCTHU IIOJOKUTEIBHBIX PSAAOB: Npu3HaKu Jla-
nambepa, Komm, narerpansabsiil npusHak Komm.

Jli 3HaKOYepeayoIuXCcsl psiIoB 00paTuTh BHUMAaHUE Ha MOHSTHS aOCONIOT-
HOW M yCIIOBHOM CXOAMMOCTH. 3HaTh Ipu3HaK JleliOHMIa u 0000IIeHHbIE TPU3HAKU
Hanam6epa u Ko,

Jlia cTeneHHbIX pAOB 3HATh Teopemy AOens, onpeaeseHue UHTepBajga U pa-
Jyca CXOAUMOCTH, OOpaTUTh BHUMAHUE Ha TO, YTO TpebyeTcs McclieJoOBaHuEe TOBe-
JEHUS psiia B TPAHUYHBIX TOYKAaX MHTEpBajia cxogumocTH. O0s3aTeNbHO 3HATH pas-
JIO’)KEHUSI OCHOBHBIX 3JIeMEHTapHbIX (GyHKUUN B psabl Teitnopa u Maknopena u yc-
JIOBUE PA3TOKUMOCTH GyHKIIUU B psif Teimopa.

Pa3nen: o0bikHOBeHHBbIE AU epeHIHATbHbIC YPABHEHUS

N3yuyenue nuddepeHuranbHbIX YpaBHEHUN UMEET BaKHEIIee 3HAUEHHE B Ma-

TEMaTUYECKON MOJArOTOBKE MHKeHepa. OObSICHAETCS 3TO TeM, YTo AuddepeHInaIb-
HbIC YpaBHEHUS MPEJICTABISIOT COOOM MaTeMaTUYECKHUE MOJICNIM CaMbIX pa3HOOOpa3-
HBIX MPOLIECCOB M SIBJICHUM, TaK KaK MX PEUICHUS IMO3BOJISIIOT OMUCATH 3BOJIIOIUIO
M3y4aeMOro IpOoLECCa, XapakTep MPOUCXOAAIIMX C MATEPUAIbHOW CHUCTEMOU U3Me-
HEHHI B 3aBUCHMOCTH OT [IEPBOHAYAIIBHOTO COCTOSIHUSI CUCTEMBL.
OTnuuurtensHOe CBOMCTBO AU(depeHIInaTIbHbIX YPABHEHUM COCTOUT B TOM, YTO MpU
WX UHTETPUPOBAHUU OOBIYHO MOJIy4aeTCs] OECUMCIIEHHOE MHOKECTBO pemieHuid. Jlis
YPaBHEHMS IIEPBOTO MOPSAAKA 3TO MHOXECTBO OIMCBIBAETCA OJHOW MPOU3BOIBHOMN
MOCTOSTHHOM. YUTOOBI BBIACIUTH U3 0ECKOHEYHOTO MHOXECTBA PEIICHUN TO, KOTOpPOe
ONMKCHIBAET UMEHHO JAHHBIM Mpolecc, HEOOXOAUMO 3aAaTh JOMOJHUTEIbHYIO WH-
(dbopmalinio, HarpuMep, 3HaTh HAYaJIbHOE COCTOSIHUE Mpolecca. Takoe AOMOIHU-
TEJIbHOE YCIIOBUE HA3bIBACTCA HAYAIBHBIM YCIOBUEM.

3amava WHTErpUpOBaHUA TUPPEPEHIINATBHOTO YPAaBHEHHsI TIEPBOrO MOpsJIKa
COBMECTHO C HayaJbHbIM YCJIOBHEM HAa3bIBACTCS HAYAJIbHOW 3aJa4yei WM 3ajayei
Komm.

Jnst muddepeHnranbHbpIX ypaBHEHUH TIEPBOTO MOPSAKA CIEIyeT pa3inyaTh
o01mee, yacTHOE U 0c000€ PEIIeHUs, a TaKKe OOIINMA, YACTHBINH U 0COOBIN MHTETPaIbI.

[Ipu UHTErpUpPOBAHUH YPABHEHU MIEPBOTO MOPSIKA HAJIO MPEKIE BCETO OIpe-
JEIUTh TUIl YPABHEHUS, a 3aT€M YK€ IPUMEHUTh TOT WM UHOM MeToJ peteHus. Ha-
70 00s3aTEIbHO OCBOUTH MPOIEAYPY NMPUBEICHUS YPABHEHHsI TIEPBOTO TMOPSJKa K
YPaBHEHUIO C Pa3/ICICHHBIMUA NEPEMEHHBIMU, TaK KaK MMEHHO TaKHE€ ypaBHEHUS
MOYKHO HEMOCPEACTBEHHO HHTETPUPOBATh.

Jns muddepeHnmanbHpIX ypaBHEHUM N — TO MOpsiKa 0053aTeIbHO 3HATH I0-
ctaHoBKHM 3a1aun Koum, kpaeBoil 3aaun, 3a1aun Ha COOCTBEHHbIEC 3HAUCHHUSI.

B Teme, nocBsiieHHOM JIMHEWHBIM TU(PEepeHIIMATbHBIM YpaBHEHUSIM N — TO
MOpsiJiKa, HaJl0 3HaTh TEOPEMBI O CTPYKTYpEe OOIEro pelieHus: OJHOPOIHBIX U HEOI-
HOPOJHBIX YPaBHEHUH, TaK KaK OHU YKa3bIBAIOT MTyTh MTOCTPOEHUS OOIIETO PEIICHHUS.
OOpatuTh BHUMaHKUE HA TO, YTO PEIICHUE JTUHEHHBIX OJTHOPOIHBIX NU(PepeHIaIb-
HBIX YPAaBHCHHI N — ro MOpPsAKa ¢ TOCTOSHHBIMU KO3 dUIIMEHTaMu HE TpeOyeT WH-
TErpUPOBAHUSA, a CBOJUTCS K YUCTO alreOpanydeckoi mpobieMe HaxoKIeHUsI KOpHei
COOTBETCTBYIOIIETO XapaKTEPUCTUYECKOrO0 ypaBHEHMs. Hamo 3HaTh BUI YaCTHBIX
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pelIeHN TMHEHHBIX OAHOPOIHBIX MU depeHINaTbHBIX YPaBHEHUN N — ro mopsaka
C TIOCTOSIHHBIMU KOA((UIIMEHTAMH B 3aBUCHMOCTH OT BUa KOPHEH XapakTepucTuie-
CKOI'O ypaBHECHHUS.

Hano 4eTko ysACHUTh aJITOPUTM MOCTPOCHMS YACTHBIX PEIICHUN JINHEWHBIX He-
OJTHOPOJHBIX NH(PepeHnaNbHBIX YPaBHEHUN METO/I0M Ioa0o0pa (METOIOM HEOI-
peneneHHbIX KO3 (UIMEHTOB), OOpaTUB BHUMAaHUE HAa TO, YTO B 3TOM CIllyyae BUJ
YaCTHBIX PEIIECHUN HEOIHOPOJHOIO YPAaBHEHHs COOTBETCTBYET IO CTPYKTYpE 3aJaH-
HOM IIPaBOM YacCTH.

Paszgen: Teopus BeposiTHOCTEH

JInst ycTienmHoro OBJIaJICHUs] MaTEPUAIOM JIAaHHOTO paszesia He00X0IUMO, TIpe-
KJI€ BCET0, YETKO YCBOUTHh OCHOBHBIE MOHSTHUSI TEOPUU BEPOSITHOCTEN, OYEHD IIUPOKO
HCIIOJB3YEeMbI€ B PA3IMUYHBIX MPWIOKEHUSX: MOHATUE CIy4allHOTO COOBITHS U €ro
BEPOSATHOCTHU, CYMMBbI U MPOU3BEICHUSI COOBITUM, MOHSITHUS CIIy4ailHON BEIUYUHBI U
3aKOHA €€ paclpeliesICHUsl, MaTEMAaTHYECKOTO OKHAAHUSA U JIUCIEPCUU CIIy4ailHON
BEJINYUHBI.

Hano noHsATh, 4TO BEPOATHOCTh — 3TO YUCIOBAsA MEPA CTENEHU BO3MOKHOCTH
MOSIBJICHUST CIIy4alHOTO COOBITHS. 3HATh KJIACCUYECKOE, CTATUCTHUYECKOE U F€OMET-
pUYECKOE ONPENIECIICHHS] BEPOSITHOCTH, CBSI3b U pa3inure Mexy Humu. HecmoTpst Ha
BHEIIIHIOIO MTPOCTOTY KJIACCUYECKOM (hOpMYIIbl ONIpEIeNIeHUs BEPOSATHOCTU CIy4aiiHO-
ro cooertust A: P(A) =m/n, HEMOCPEACTBEHHBIN MOJCYET YKcia N BCEBO3MOXKHBIX

MCXOJIOB MCHBITAHUSA U M - 4YKciia OJaronpusiTHIX UCXOAOB TPeOyeT MPUMEHEHHUS
dbopmyn komOuHATOpUKU. [IpH 3TOM B KaK/10M KOHKPETHOU 3aja4ye HaJ0 MpOaHaIH-
3UpOBaTh, KAKOW TUI COEAUHEHUM BO3HUKAET, KOIZa U3 HEKOTOPOTO MHOKECTBA dJIe-
MEHTOB H3BJIEKAETCS APYroe MOAMHOMXECTBO (3TO MOTYT ObITh pa3MelleHus, mepe-
CTAaHOBKH UJIU codyeTanus). [Ipu BbruncIeHUH BEPOSITHOCTEHN CIIOKHBIX COOBITUN HA0
YMETh NPEACTABUTH UX B BUJE CYMMbI WU NPOU3BEACHUSA (MM CyMMBI IIPOU3BEIE-
HUM) TOPOCTBIX COOBITHIA M MPUMEHUTh COOTBETCTBYIOIINE OCHOBHBIE TEOPEMBI TEO-
pUH BEPOSTHOCTEM.

Hamo yerko pas3nmnuarh TUNBI CIIy4aWHBIX BEJIWYUH — JUCKPETHBIE U HEIpe-
PBIBHBIE U 3HAaTh OCHOBHBIE 3aKOHBI UX pacnpeneneHus: (OuHomuanbHeii, [lyaccona,
TUIEPreoMEeTPUUECKHil, 0COOEHHO, HOPMAJIbHBIN 3aKOH paclpeeaeHus ).

JIns onucaHMs 3aKOHOB PaCIpEleTICHUs HENMPEPBIBHBIX CIyYalHbIX BEJIWYUH
MPUMEHSIOT UHTETPAbHYI0 (DYHKIHMIO paclpeiesieHus] BEpOSATHOCTEH ClydailHOU
BEJIMYHHBI F (X)W IIIOTHOCTH BepoATHocTen f(x). Hamo ycBouTh ompenenceHus, Be-
POSTHOCTHBIN CMBICI U CBOMCTBa 3TUX (PYHKUHUH, CBSI3b MEXAY HUMH U pacueTHBIC
(bopMyIIbI 17151 UX OTIpEeeSICHUsI.

Hano 3HaTh onpezenenue, pacueTHble (OPMYJIIbl U BEPOSITHOCTHBIA CMBICI OC-
HOBHBIX YMCJIOBBIX XapAaKTEPUCTUK CIIYYaWHOW BEJIMYHMHBI — MATEMATUYECKOTO OKH-
naHusl (CpeHEro 3HAYEHHUS) U JUCTIEPCUU (XapaKTepUCTUKH paz0poca BO3MOKHBIX
3HAYEHHUS CITy4YalHOM BETUYMHBI OTHOCUTENILHO CPEIHETO 3HAUCHMS).
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Pa3nen: MmaTemaTHn4yecKasi CTATUCTHKA

IIpy u3ydyeHHH MaTEeMaTUYECKOM CTATHUCTUKU HAJIO IMOHATH, YTO OHA TECHEM-
UM 00pa3oM CBs3aHA C TEOpUEH BEPOSTHOCTEH, U OOJIBIIMHCTBO €€ BBIBOJIOB 0a3u-
pyeTcs Ha IPEJENbHBIX TEOPEMAaxX TEOPUU BEPOSITHOCTEH.

Bce xapakTepHuCTHKH, N3y4aeMbI€ B Kypce MaTEeMaTUYECKON CTaTUCTUKH, SIB-
JAIOTCSL CTaTUCTUYECKUMMU AHAJIIOTAMH COOTBETCTBYIOIIMX XAPAKTEPUCTHK, paccMart-
pUBAaEMBIX B TEOPUU BEPOSTHOCTEW, MOJYYEHHBIMU Ha OCHOBE OIPAHMYEHHOIO YuCia
ONBITHBIX JaHHBIX. Cleq0BaTeNbHO, €CIIH, HAIIPUMEP, MATEMATUYECKOE 0KHUJIaHUE U
JTUCIIEPCUs CIIyYalHOW BEJIIMYMHBI, U3y4acMbI€ B TEOPUU BEPOSTHOCTEH, SIBIISIIOTCS
XapaKTepHBIMU HECITyYallHbIMM YHCIIAMHU, TO WX CTATHCTHUYECKUE aHAJIOTHU — BBIOO-
pouHasi cpefHsia U BRIOOpOUHAas (MJIM UCIpPaBIICHHAS) AUCIIEPCUS SBIISIIOTCS CIIydaii-
HbIMHU BEJIMYMHAMH, 3aBHCSIIMMH OT 00beMa U TUNA BHIOOPKH U PA3IUYHBIMU IS
pa3HbIX BHIOOPOK.

Hano 006s13aTesbHO 3HAaTh U YMETh BBIYUCIATH TOUCUHBIE OLICHKU HEU3BECTHBIX
apaMeTpoOB pacHpeesieHUs Cay4yailHOW BEJIMYMHBI - BBIOOPOUYHYIO CPEIHIOIO0 U BbI-
O00pOoYHYIO (WJIM MCTPABICHHYIO) IUCIIEPCUIO, TaK KakK JIF00ast cTaTUCTUYECKask o0pa-
00TKa CBOAUTCS, IPEXKAE BCETO, K HAXOXKICHUIO IMEHHO 3THUX XapaKTEPUCTUK.

Crnenyer oOpaTuTh BHUMaHUE HA TO, YTO 3TU OLICHKH SIBJISIOTCS MPHUOIMKEH-
HBIMH, OCOOEHHO /JIs1 BBIOOPOK Majoro o0bema, U Ui CyKJIEHUS O TOYHOCTU U Ha-
NEKHOCTH ITUX OLICHOK HAJI0 YMETh IPUMEHATh UHTEPBAJIBHBIC OLICHKU U 3HATH Me-
TOAMKY MOCTPOCHHMSI IOBEPUTENBHBIX HHTEPBAJIOB.

OTMeTUM B 3aKJIIOYEHHUE, YTO YCIECIIHOE M3yUYEeHHE TUCUUIUIMHBI «MaTemaTu-
Ka», NpUuoOpeTeHrne HeoOXOAUMbIX KOMIIETEHIIMM, YMEHUI U HAaBBIKOB BJIaJCHUS Ma-
TEMAaTUYECKUM anmnaparoM TpeOyeT OT CTYJAEHTOB OOJILIION caMOCTOSATEIbHOM pado-
Tbl. OOpaTUTe BHUMAHUE, YTO KOJUYECTBO YACOB, OTBOJAMMBIX Ha CAMOCTOSITEIIbHYIO
paboTy B COOTBETCTBUU C YYEOHBIM IUIAHOM, PABHO YMCITY YaCOB, OTBOAMMBIX Ha BCE
BH/JIbI AyJUTOPHBIX 3aHATUH.

10. Meroauyeckue peKOMEHIANHN VISl MPENoIaBaTest

[Tpexne Bcero, cneayeT oOpaTUTh BHUMAHUE CTYJIEHTOB Ha TO, UTO MpaKTH4e-
CKU BEChb U3y4aeMblil UMM MaTepuai He TpeOyeT KakoH-InOo crenuanbHOl (I0mos-
HUTEJIbHOI) MOJATOTOBKM M BIIOJIHE MOXET OBITh YCIEIIHO M3y4Y€H, €CJIM CTYICHTHI
OyIyT mOCelaTh 3aHITHs, CBOEBPEMEHHO BBIMOJIHATH JIOMAITHUE 3aJaHusl U MOJIb30-
BaTbCsl (MPU HEOOXOIMMOCTH) CHCTEMOM IJIAHOBBIX KOHCYJbTAIMI B TEUEHHE KaXK-
ZIOTO ceMecTpa. Bomennme B Kypc MaTEMAaTHKU Pa3IEIIbl SIBJIIFOTCS KIACCUYECKUMU,
B TO JK€ BPEMs OHM NPAKTUYECKU OPUEHTUPOBAHBI, TAK KAK UMEIOT IIUPOKOE PACIIPO-
CTpaHEHHUE I PELICHHs PAa3HOIro poja 3a/Jad BHYTPU CaMOM MaTeMaTUKH U TpHU-
KJIAIHBIX 3a/1a4. FIX 0OCBOEHHE MOMOXKET CTYAEHTaM JIOTUYECKH BEPHO, apIyMEHTUPO-
BAHO U SICHO CTPOUTH YCTHYIO U NMHCbMEHHYIO P€Yb, YCIEIIHO IPUMEHATh HAKOIIJICH-
HbIE 3HaHUA B MPO(PECCUOHANBHON 1eATEIbHOCTH.

HeoOxoaumo ¢ camoro Hayana 3aHsITHI peKOMEHA0BATh CTyI€HTaM OCHOBHYIO
Y JONOJIHUTENIBHYIO JIMTEPATYpPy, 4 B KOHLIE CEMECTpa AaTh CIHCOK BOIPOCOB IS
ITIOATOTOBKY K DK3aMEHY.
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Ha mepBoM 3aHATHM 1O AWCIMIUIMHE 00S3aTEebHO MPOMH(DOPMUPOBATH CTY-
JICHTOB O BUJE U (popMe MPOMEKYTOUHOM aTTECTAlMU MO JUCHUIUIMHE, CPOKax e
IPOBEAECHUSA, YCIOBUAX JOMYCKa K MPOMEKYTOYHOM aTTECTALINHU, IPUMEHAEMBIX BHU-
Jax IPOMEKYTOYHOTO KOHTPOJIS.

CooOpaxeHusi 1 peKOMEHJaluu, TpUBEACHHBIE B 1. 9 pabouell mporpamMmel
JUISL CTYJIEHTOB, JOJDKHBI OBITh YE€TKO C(OPMYIMPOBAHBI U U3JIOKEHBI UMEHHO TIpe-
NO/JaBaTEeNIEM HA JIEKIUAX, NPAKTUUYECKUX 3aHATUSAX U KOHCYJIbTALUSX.

N3n0xeHne TeoOpeTUIECKOro Marepuaia JOJKHO CONMPOBOXKIATHCA WILTIOCTPA-
TUBHBIMH TIPUMEPaMHU, TIIATEILHO OTOOPAHHBIMHU TPEIOIaBaTeNIeM TaK, YTOOBI TeX-
HUYECKHE TPYJHOCTH Y BBIKJIAJKH MPHU PEIICHUM 3aJa4d HE OTBJIEKAIW OT IJIaBHOIO:
OCMBICJICHUSI UJICU U CYTH MPUMEHSIEMbIX METOJIOB. ClieIyeT BCeria yKka3blBaTh MpHU-
MepHhI MPAKTUYECKOTO MPUMEHEHUS PACCMOTPEHHBIX HA 3aHATUSX YpaBHEHUHU U (pop-
My

[IpakTrueckue 3aHITHS JOJDKHBI OBITh OPTraHW30BaHbI MPENOAaBaTEIeM TaKUM
o0pa3oM, 4TOOBI OCTABAJIOCh BpPEMsI Ha TMEPUOJUYECKOE BBIMIOJHEHUE CTYJECHTaMU
HEOOJIBIIION CaMOCTOSATEILHON pabOThl B ayAUTOPUU ISl IPOBEPKU YCBOEHUS U3JIO-
YKEHHOI0 MaTepuaa.

[Ipenonasarenb, BeAyIIMM NPAKTUYECKUE 3aHATUSA, JOJDKEH COIJIAaCOBBIBATH
y4e0HO — TEMaTUYECKUM TUIaH 3aHATUN C JIEKTOPOM, HUCIIOJIb30BATh €IUHYIO CUCTEMY
0003HaYCHUH.

[IpenogaBarento cieayeT 10OMBAThCS CUCTEMAaTUUECKON HENpEephIBHOU pabo-
Thl CTYJICHTOB B TEUECHHE CEMECTpa, HEOOXOJMMO BBISIBISTH CHUJIBHBIX CTYJIECHTOB U
MPUBJIEKATh UX K HAYYHOU paboTe, K yYaCTUIO B Pa3HOTO Poja OJUMIIMaAaX U KOH-
Kypcax.

CTyIeHT IOKEH OIIylIAaTh 3aMHTEPECOBAHHOCTh MPEMOAABATENS B JOCTHKE-
HUM KOHEYHOTO pe3yJibTaTa: B MPUOOPETECHUH OOYYAIOIIMMUCSA MPOYHBIX 3HAHUMH,
YMEHUH U BJIaJICHUs] HAKOTIJICHHOW MH(pOpMAaIMel 1 pelieHus 3a1a4 B npodeccuo-
HAJIBHOM JEATEIIbHOCTH.
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Ilpunoscenue 1

CTpyKTypa U coaepkaHue TUCHMILIMHBI «MaTeMaTHKa» 10 HANPABJIEHUIO OATOTOBKH
23.05.01 «Ha3zeMHblIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA»

[Tpoduns:

«CnopTHUBHBIE TPAHCTIOPTHBIE CPEACTBAY
KBanudukamus (CTeneHb) BBITYCKHUKA:

HNuxenep

ouHas popMa 00ydeHUs

Buabl yueOHoii padoThl,

- . DopmbI
= = G| BKI0YAH CAMOCTOATENLHYIO Buabl camocTosiTeIbHOM padoTh ATTe-
Pasien § % § ! TpaﬁoTy CTY/I€HTOB, Crynenrtos cTanmm
5 = PYA0EMKOCTh B Yacax
n/n O |EC CP | KC
J | II/C | JIa6 C P K.P. | K.IL. | PT'P | Pedepar | K/p | O | 3
IlepBbIii cemecTp
Bgenenue. Pa3nen 1. DiieMeHTHI JIHHEH-
HOM aJreodpbl.
Matpunsl u onpeneautenau. Onepanuu
HaJ MaTpulamu. TpaHCTIOHMpPOBAHHAS
1.1 | marpuma. OmpenenuTend, UX CBOWCTBA U 1 1 2 2 5 +
BBIYUCIICHHS.
Buvioaua 3a0anuii_ PI'P Ne 1 no quneiinoi
U_6eKmMOpPHOU_anzedpe u anaiumuiecKou
2eomempuu.
Oo0OpaTHass MaTpuua U aJrOpPUTM €€ BbI-
1o |umcnenus. Panr matpunel.  Marpuynas 1 9 2 4 5
(dhopma 3amucu CUCTEMbl JTUHEHHBIX anreo-
pandecKnx ypaBHEHUM.
Pemienue cucrem JIMHEHHBIX YPAaBHEHUH
1.3 | meronom Kpamepa, merogom obOpatHoit | 1 3 2 2
MaTpuilbl, Metogom [laycca. Teopema S)




Kponekepa — Kanennu. Pemienue mpous-
BOJIBHBIX CHCTEM JIMHEHHBIX YPAaBHEHUU
MertozioM ["aycca.

14

Pasjen 2. DiieMeHTHI BeKTOPHOI ajreo-
pbl.

JluHeiiHbIe Onepani HA/l BEKTOPAMH,
nX cBoiicTBa. JInHEHHAS 3aBUCHUMOCTD U
HE3aBUCHUMOCTh BEKTOpOB. bazuc cucrembl
BEKTOpOB. PasnokeHue BeKTOpa 1mo 6asu-

cy.

1.5

CKaJ'ISIpHOG, BCKTOPHOC U CMCHIAHHOC IIPO-
HU3BCACHUSA BEKTOPOB, X CBOICTBA.

1.6

Jluneitnble npoctpanctBa. basuc. CoOcrt-
BEHHbIC 3HAYCHHs] U COOCTBEHHBIE BEKTO-
PBL MaTpHULIBL.

CamocrositesibHass padora Ne 1 Ha ce-
MHHape

1.7

Paznen 3. KommiiekcHble yuc/ia u

MHOT'04JICHBI

[ToHATHE O KOMITJIEKCHBIX 4yHclaxX. Anreo-
panyeckas, TPUTOHOMETPHUYECKAsT U TIOKa-
3arenbHas (opMa KOMIUIEKCHBIX YHCEll.
ApudmeTrnueckue omnepanudyd HajJ KOM-
IJIEKCHBIMU 4nciaMu. 3BieyeHue KopHs
13 KOMIUIEKCHOTO YHCJIA.

1.8

Pa3znen 4. Kpusbie BTOpOro mopsiaka.
Onnunc, napabona, runepOoiia, X CBOMCT-
Ba U ypaBHeHus. OOIiee ypaBHEHUE KpH-
BOM BTOpOro nopsnaka. [Ipusenenne ypas-
HEHUsl KpPHUBOH BTOPOro MOpSAAKa K KaHO-
HUYECKOMY BUAY.

1.9

Pa3zgen 5. DiieMeHTBLI MATEMATHYECKOI'0
aHaJIMN3a
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YucnoBas mocnenoBareiabHocTh. [Ipenen
YKUCJIOBOW IIOCJIENOBATEIbHOCTY M €Tr0
ceoiictBa. ®Dynkmus. Ilpenen ¢yHKIUM.
OCHOBHBIE TEOPEMBI O Mpeaenax (QyHKIHU.
[lepBoIii 1 BTOpOM 3aMedaTesibHBIE MpeJie-
JIBL.

Boriaua 3aganuii PI'P Ne 2 o npejaenam

1.10

CpaBHeHuEe OECKOHEYHO MaJlbIX M OEecKo-
HEYHO OOJIBIINX BEIIMYMH. JKBUBAJICHTHBIC
0ECKOHEUHO MaJible BeIMYMHBI. PackpbiTre
HEOIPEICIEHHOCTEH Pa3IMYHOrO THIIA.

10

1.11

HenpepbBHOCTh (QyHKIMH B TOYKE M Ha
npoMexyTke. Touku paspeiBa (yHKIUH,
ux kinaccudukanms. ACUMITOTHI rpaduka
GyHKIMH, UX K1accuuKarms.

11

1.12

[MpomsBomuas ¢yakuu. ['eomerpudeckuit
U MEXaHMYECKUM CMBICT IPOU3BOJHOM.
Tabnuua NpPOU3BOIHBIX OCHOBHBIX 3Jie-
MEHTapHBIX (QYHKITUH.

Boigaua 3aganuii PI’P Ne 3 mo mpowu3s-
BOJTHBIM.

12

1.13

[IpaBuna nuddepenuuponanus u hopmy-
JIbl BBIYHCIIEHHS IPOM3BO/IHBIX.

13

1.14

Huddepenunan. IlponsBoansie u audode-
pEeHIMANIBI BBICIINX MOPAAKOB. [lpuGmu-
JKEHHBIC BBIUMCIIEHUS C MOMOIIbI0 audde-
PEHILIMANIOB.

CamocrosiTesibHasa padora Ne2 Ha ceMu-
Hape

14

1.15

PackpeiTHe HeompeneneHHOCTEW pa3nuy-
Horo tumna. IIpasuio Jlonurans. @opmyia
Telinopa. PaznoxeHHns OCHOBHBIX AJIEMEH-
TapHbBIX (GYyHKUIUH 10 (opmyine Makiope-
Ha. [IpubnukeHHbIe BHIYMCIEHUS C MOMO-

15
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uipto popmynel Teitnopa.

1.16

OcHoBHBIE TeopeMbl TU(PEpEeHITNATEHOTO
UCYUCIICHUS. MOHOTOHHOCTh  (DYHKIIHH,
sKcTpeMyMbl HeoOxonumble W J1ocTaToyv-
HBIC YCJIIOBUSI MOHOTOHHOCTH, JIOKQJIbHOTO
3kcTpemyma. HccnenoBaHue BBITYKIOCTH
rpaduka ¢ynknuu. Touku meperunba rpa-

¢uka pyHKInn.

16

1.17

OOmas cxema uccieoBaHUs (PYHKUUU U
noctpoeHust ee rpaduxa. CpolicTBa (QyHK-
LW, HEIIPEPBIBHBIX HA OTPE3KE.
HauOonpiiee M HauMeHbIllee 3HAYECHUS
(GyHKINU Ha OTpE3Ke.

CamocrositesibHasa padora Ne3 Ha ceMu-
Hape

17

1.18

O0630pHas JIeKIus

18

00630pHOE MPAKTUUECKOE 3aHITHE

18

d)opma ammecmauuu

19-
21

Bcero yacoB nmo gucuuninae
B NIEPBOM ceMecTpe

36

54

90

PI'P

caM.
pao.

Bropoii cemecTp

2.1

Pa3znesn 6. @yHKUMM HECKOJIBKHX Iepe-
MeHHbIX. [Ipenen u HempepsiBHOCTB. Oc-
HOBHbBIE CBOMCTBA HEMPEPHIBHBIX (YHKIIHIA.
Yactueie mpousBonHbie. [lomuerii mudde-
pennuan. [IpousBonHbIe cI0XKHON QyHK-
IIUM HECKOJIbKUX MEPEMEHHBIX

YacrtHble Tpou3BoHbIE U MU (epeHInanb
BBICIIX MOPSIIKOB.
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Boinaua 3aganunii PI'P Ne 4 no dvuknu-
sIM HECKOJIbKHX IlepeMeHHbIX

2.2

[TpousBoaHas o HarpaBiIeHUIO. [ 'paueHT.
KacarenpHas k kpuBoi. KacarensHas
IUIOCKOCTh U HOpPMallb K TOBEPXHOCTH.
®opmyna Teinopa.

OkcTpeMyM (YHKIIMH HECKOJIbKUX Iepe-
MEHHBIX. HeoOXoauMble W JOCTATOYHBIC
YCIIOBUS IKCTPEMyMa.

CamocrosiTesibHasi pabora Ne4 Ha ceMu-
Hape.

2.3

Pazgen 7. UnTerpajibHOe MCUMC/ICHHE
[TepBooOpasnas. HeompeneneHHbIN HHTE-
rpaji u ero cBoiicta. Tabnuua UHTErpaaoB
OT OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIHI.
MeTto HENoCpeaCTBEHHOIO MHTETPUPOBA-
HUSL.

Boigaua 3aganmii PI'P Ne 5 mo uHTe-
IrPAJbLHOMY HCYHUCJICHHIQ

2.4

WHTerpupoBaHie ¢ TMOMOIIBIO 3aMEHBI TIe-
pPEMEHHOMH, MOJBEACHUEM IOJ 3HaK AU-
¢depennnana. Meroa HMHTErpUpPOBaHMS IO
YaCTsIM.

2.5

WuterpupoBanne ApoOHO-paMOHAIBHBIX
GyHKLIUH.

2.6

HHTerpupoBaHnne HEKOTOPHIX BUJIOB Uppa-
LUOHAIBHBIX W  TPUTOHOMETPUYECKUX

(GYHKIHI.

2.7

OnpenenéHHbIl UHTErpal. 3ala4u, PUBO-
JSIIMe K MOHSTHUIO OMNPEIEeNIEHHOTO WHTe-
rpana. CBoiicTBa OIpeneaEHHOrO0 HHTErpa-
na. CymecTBoBaHue mepBooOpa3HOl He-
npepbiBHON (yHKIMH. Popmyna HeloToHa-
JletiOHuma. 3amMeHa epeMEeHHOW M WHTET-
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pUPOBAaHHUE II0 YacCTAM B ONPEACICHHOM
VHTErpaje

2.8

[TpusoXKeHus ONMpeIeIeHHOr0 HHTErpaia B
FeOMeTpI/II/I nu MEXaHHUKE (BBI‘-H/ICJICHI/IC
IIOIIAZAEH IUIOCKHX (HUTYp, MIHHBI KPH-
BOM, 00BEMOB.

2.9

HecoOcTBeHHbIE HHTErpanbl MEPBOTO U
BTOPOIO POJA, X CBOWCTBA.
CamocrtosiTeibHass paGora Ne S Ha ce-
MHHape.

2.10

3ajmaun, NPUBOJAIIME K TOHSTHSIM Kpat-
HBIX MHTErpayioB. /[BOWHOW U TpOHHON WH-
TErpajibl, UX CBOMCTBA.

10

211

Brruucnenue ,Z[BOI>'IHLIX HHTCI'paioB CBCIC-
HHUCM K ITOBTOPHBIM.

11

2.12

KpuBonuHENHHbIE MHTETpanbl IEPBOTO U
BTOPOTO pPOJA, MX CBOMCTBA U BBIUHCIIE-
HUS.

12

2.13

Pa3znen 8. «UunciaoBbie 1 GyHKIHMOHAIb-
Hble paabD Yuciosbie psiibl. CXO0IUMOCTh
u cymma psga. HeoOGxomumoe ycioBue
cxogumoctu. [leiictBus ¢ psanamu. CBoii-
CTBA YMCIIOBBIX PAJIOB. 3HAKOIOJIOXKHUTEIb-
Hble pAnbl. ['apmonnueckuit psa. [Ipusnakn
CpaBHEHU.

Botoaua 3ad0anun PI'P _Ne 6 no padam

13

2.14

HccnenoBanne CXOAMMOCTH IOJIOKUTEIb-
HBIX psnoB: npusHaku Jlamambepa, Komw,
MHTErpasIbHbIN npusHak Komm.

14

2.15

3Hakouepenyronmecs  psagsl.  [IpusnHax
JleitOHuma. AOCoONMOTHAs U YCIOBHAsl CXO-
JTUMOCTh 3HaKoOIepeMeHHbIX psgoB. O000-
nieHHble npusHaku JlanamOepa n Komm.

15
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2.16

CreneHHbIe psabl U UX CBOMCTBA. Teopema
AbGena. HHTepBan U paanyc CXOAUMOCTH.
HuddepennrpoBanie ¥ HWHTETPUPOBAHHE
CTENEHHBIX psnoB. Psaner Tennopa n Mak-
JopeHa. YcCIOBHE Pa3lIoKUMOCTH (YHK-
uuu B psag Teinopa. PasnoxeHue HEKOTO-
peix hyHkmui B psia Termopa.
CamocrosiTeibHass pabora Ne6 Ha cemu-
Hape

16

2.17

[IpumeHeHnEe CTENIEHHBIX PSIOB B MPUOIIH-
JKEHHBIX BBIYUCIICHUAX.

17

2.18

00630pHOE MPAKTUYECKOE 3aHATHE

18

®opma aTTecTAlMU

19-
21

Bcero yacoB nmo jucuMIJInHe
BO BTOPOM ceMecTpe.

18 | 36

54

PI'P

cam.
pao.

Tpernii cemecTp

3.1

Pa3znean 9. O0bikHOBeHHbIe TuddepeH-
IHMAJIbHbIC YPABHCHHSA

Beenenme. 3agauu, nmpuBojsdmMe K AUQ-
(bepeHIaTbHBIM YpaBHEHHUSIM IIEPBOTO TO-
psanka. OCHOBHbIE TIOHATUS OOBIKHOBEHHBIX
T depeHMaIbHbIX YpaBHEHUH IE€pBOTro
nopsinka. IlocranoBka 3agaun Komm. Teo-
pemMa CyIIEeCTBOBAaHUS M E€IUHCTBEHHOCTH
pemeHus. OOmiee M 4YacTHOE pEUICHMS,
oOmMi W YacTHBIA WHTErpajsl. I'eomeTpu-
YECKUH CMBICI 00IIero MHTerpajia ypaBHe-
HUS IEPBOTO MOPsAIKa

Beigaua 3aganuss PI'P Ne 7 no o0bIKHO-
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BeHHbIM I depeHIIHATBHBIM YPaBHe-
HHUSM.

3.2

WNHuTterpupoBanue nudepeHIaIbHBIX
YpaBHEHUN TIEPBOTO IMOPSIKA PA3THIHOTO
Tuna (ypaBHEHUS C pa3/IeJICHHBIMU U pa3-
JENSIOMUMHUACS TIEPEMEHHBIMH, OJHOPOJI-
Hele, Jlunelineie  muddepeHnranbHbIC
YpaBHEHUS TIEPBOTO TMOPSJIKA, YPABHCHHE
bepnynnu..

3.3

JuddepeHnmanbHple ypaBHEHHS BBICIIUX
nopsinkoB. 3amavya Komum mnsa guddepen-
[IUAILHOTO YPaBHEHHS BTOPOTO TOPSIKA.
KpaeBas 3amaua. [QuddepeHnmanbabie
yYpaBHEHHS, JIOYCKAIOIIEe MMOHKEHUE T10-
psaka.

3.4

Jlunelinbie omgHOpOAHBIE nU(EpeHITHATD-
Hble ypaBHEHHS N — ro nopsaka. OOmiue
CBOWCTBA pELICHUH JIMHEMHBIX OXHOPOJ-
HBIX JTu(pdepeHIaTbHbIX YpaBHEHUH N —
ro nopsaka. [lonstue ¢yHIamMeHTaNBHOM
CHUCTEMBbl PEIICHUH, €€ IOCTPOEHUE s
YpaBHEHUN C MOCTOSHHBIMH KO3 (dUIIMeH-
TaMu. XapakTepUCTUYECKOE YpaBHEHUE.
By 4acTHBIX pelIeHUi JMHEWHOrO OJIHO-
poaHoro nudQepeHIHaIbHOTO YpaBHEHUS
N — ro mopsiika B 3aBUCHUMOCTH OT BHJAA
KOPHEU XapaKTEPUCTUUECKOTO YPABHEHUS.

3.5

JluHeliHble HEOIHOPOJHBIE TU(PEpeHITH-
aJbHBIE YpaBHEHHs N — ro nopsnaka. Teo-
peMa o CTPYKType OOILIEero pemeHus TakKux
ypaBHeHUH. MeToj moadopa 4acTHOTO pe-
mIeHus: (MeToJ] HeomnpeaAeIeHHbIX K03(hdu-
IIUCHTOB) JUI PA3JIMYHBIX CIEIHATBHBIX
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BHUJIOB TIPaBOM YacTu. MeTon Bapuaiuu
MIPOU3BOJILHBIX TMOCTOSIHHBIX JIsi ypaBHE-
HUW BTOPOTO MOPSIIKA.

3.6

Kpaesble 3aaun. 3anaum Ha COOCTBEHHbIE
3HaueHus. Pemenue muddepeHmaibHbIx
YpaBHEHHI € MEpeMEHHBIMH K03 uIeH-
tamu. JuddepennnansHoe ypaBHeHUe Did-
nepa. IIpumeHeHHE CTENEHHBIX PSAOB K
HUHTETPUPOBAHUIO g hepeHIaTbHBIX
YpaBHEHUI.

3.7

CucreMbl OOBIKHOBEHHBIX U depeHIu-
QTBHBIX ypaBHEHUH. OCHOBHBIC IOHSTHSI.
HopMmanbHble cuUCTEMBI JTUHEHHBIX OJIHO-
POIHBIX M HEOAHOPOIHBIX AHQQEpeHIIN-
aJbHBIX ypaBHEHUU. PerieHue JIMHEHHBIX
OJIHOPOJHBIX W HEOJHOPOJHBIX CHCTEM
OOBIKHOBEHHBIX nudepeHIaIbHBIX
YpaBHEHH C MOCTOSIHHBIMU KO3((HUIeH-
TaMHu.

CamocrositesibHasi padora Ne 7 Ha ce-
MHHape no AuddepeHIHaNbHBIM ypaB-
HEHUSIM

3.8

Pa3znesn 10. Teopusi BepositHocreit. Ciy-
JaiHBIe COOBITHS, UX TUILL. Kitaccudueckoe
U CTaTUCTHYECKOE ONPEIETICHUSI BEPOATHO-
CTH, HUX cBoucTBa. HemnocpencTBeHHbIN
MOJICUET BEPOSTHOCTU HA OCHOBE KJIACCHU-
YECKOT'0 ONpeNeNIeHUsl. DJIEMEHThl KOMOHU-
HaTOPUKH.

Boinaua 3apanus PI'P Ne 8 mo reopum
BEPOATHOCTEH

3.9

Anrebpa coObITHIA. 3aBUCHMBIC U HE3aBH-
CUMBIC COOBITHSI. YCIIOBHas BEPOSTHOCTb.
OCHOBHBIE TEOPEMBI TEOPUHU BEPOSTHOCTEN
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3.10

®opmylia NOJHOUW BEPOSITHOCTU. POPMYJIBI
beiteca, bepHymimn, nokalibHas W MHTE-
rpajibHas Teopemsl Jlamaca.

10

3.11

CitydaiiHble BEJIMYMHBI, UX THUIIBI, TIOHATHE
3aKOHA paCIpPEACIICHUs CIy4allHOM BEJIM-
yuHbl. OCHOBHBIE 3aKOHBI pacHpeeaeHus
JUCKPETHOM ClIy4YailHON BEIMYMHBI (THIIEp-
r€OMETPUUYECKH, OWHOMMAJIbHBIN, pac-
npexaenenue Ilyaccona). YucioBbie xapak-
TEPUCTUKH JTUCKPETHBIX CIyYalHbIX BEJIH-
YUH.

11

3.12

HenpepeiBHas ciyyaiiHas BenuuuHa. MH-
TerpagpHas ~ (QYHKIUS  pacripeiesICHHUs.
[InotHOCTh BeposiTHOCTEM. Maremaruue-
CKO€ OXHMAAHUE U AUCIEPCHsS HEIPEPBIB-
HOMU CIIy4ailHOM BEJINYUHBI.

12

3.13

OCHOBHBIE 3aKOHBI PACIIPEICICHUST HETIpe-
PBIBHBIX CIy4YaHBIX BEIUYHH (paBHOMEp-
HBIH, MOKa3aTeIbHbIN, HOPMAJIbHBIN).
CamocrosiTeibHasi padora Ne 8 Ha ce-
MHHape

13

3.14

Paznen 11. MaremaTrndyeckasi CTaTHCTH-
ka. OCHOBHBIC 3aJJaull MaTeMaTUYECKOU
cTaTucTUKU. Bpibopounslii Meton. ['ene-
panbHas COBOKYIMHOCTh M BBIOOpKaA. THIIBI
BbIOOpOK. CTaTUCTHYECKOE pacipeieiieHHe
BbIOOpKHU. [locTpoenue smnupuyeckoi
GYHKIIMHM pacrpefeneHus] BBIOOPKHU, MOJH-
TOHA U TUCTOTPAMMBbI OTHOCUTEIHHBIX Yac-
TOT.

Boiiaua 3aganus PI'P Ne 9 mo maTema-
THYECKOI CTATHCTHKE

14

3.15

TodeuHble OLIEHKH MapaMETPOB pacipeie-

15
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nenus. Hecmemennsie, 3 dekTHBHBIC U
COCTOSITENIbHBIE OlleHKH. BhiOOpouHas
cpennsisi. BeibopouHas v ucnpaBieHHas
JTUCTIEpCUU. YTIPOIIEHHBIC METO/IBI pacueTa
CTaTUCTHYECKUX XaPAKTEPUCTHK BHIOOPKH

3.16

WHTepBanpHble OLCHKU. JlOBEpUTEIBHBIN
MHTEPBAI 1JI1 MATEMATUYECKOTO 0KUIaHUs
IIPY U3BECTHOM M HEU3BECTHOM CpEIHEM
KBaJpaTUYECKOM OTKJIOHEHUH. Pacnpene-
nenue CtpronenTta. Ciydail Manoi BBIOOD-
KH.

16

3.17

DJeMeHTBl KOPPESIIIMOHHOTO U Perpeccu-
OHHOro asanusa. OrmpeJeleHue mnapamer-
pOB  JIMHEWHOW  CpPEIHEKBAAPATHYECKOU
perpeccus METOJI0OM HaMMEHbIIUX KBaJpa-
ToB. OmpeneneHne BHIOOPOUHBIX KOdPPu-
LIUEHTOB KOPPEJSILIUU U PETPECCUM.
CamocrositesibHasi padora Ne 9 Ha ce-
MHHape

17

3.18

O630pHast JeKus

18

00630pHOE MPAKTUYECKOE 3aHATHE

18

@opma ammecmauuu

19-
21

Bcero 4yacoB nmo jucuMIJinHe
B TpeTheM cemecTpe.

54

18

72

PI'P

cam
pao

Bcero yacoB no qucuuIIMHe HA TIEPBOM
1 BTOPOM Kypcax

108

108

216

PI'P

cam
pao




IIpunoxenue 2

MHHUCTEPCTBO HAVKHU U BBICILIEI'O OBPA3OBAHUS POCCUNICKOM ®EJIEPAITAN
OEJAEPAJIbHOE I'OCY AAPCTBEHHOE BIOJDKETHOE OGPA30BATEJIBHOE YUYPEXK/IEHUE
BBICHIEI'O ObPA3OBAHUMA

«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

Hanpasiienue noaroToBKu:
23.05.01 «<HABEMHBIE TPAHCIIOPTHO-TEXHOJIOI'MYECKHUE CPEACTBA»

[Tpodunb
«CnopTuBHbIE TPAHCTIOPTHBIE CPEACTBA»
Kpanudukanus (cTeneHb) BEITYCKHHUKA!
HNuxenep

®dopma 00ydeHHUS: OUHAS

Kad)ez[pa «MaTteMaTuKa

®OH/] OIEHOYHBIX CPEJICTB
MO JUCLUTJIUHE

MareMaTHKa

Cocras: 1. [lacopT poHIa OIEHOYHBIX CPEICTB
2. Onucanue OEHOYHBIX CPEJICTB:

- DK3aMeHalMOHHbIE OUIETHI
- Kommuiex el 3aaHuil 1711 KOHTPOJIBHBIX pabOT

- KommuiekT Bonpocos
- KoMIuiekT 3aganuit 1y1si BHITTOTHEHUS
pacueTHO-rpauIecKux paboT

CocraButean: E.A. Koraun

Mockaa, 2019 rog
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MOKA3ATEJIb YPOBHA COOPMUPOBAHHOCTWU KOMNETEHLMA

Tab6muna 1

MartemaTuka

®dI'OC BO 23.05.01 «<HazeMHbIe TPAaHCTIOPTHO-TEXHOJIOTHYECKHE CPeICTBA (YPOBEHDb CIIEHNMATUTETA)»
Hamnpasnenue noaroroku 23.05.01 «HazemMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA»
[Tpoduns «CnopTHBHBIE TPAHCTIOPTHBIE CPEACTBAY

B mporiecce ocBoeHUS TaHHOU TUCIUIUIMHEI CTYICHT (POPMUPYET U IEMOHCTPUPYET CIESAYIONTUE
001IeKyJIbTYPHbBIE, 001IenpodeccHOHAIbHbIE KOMIETEHIIHH:

KOMIIETEHIINUH IlepeyeHb KOMIIOHEHTOB Texnosiorust ®opma CreneHu ypoBHeil 0CBOEHUSI KOM-
(popMHupOBaHHA | OLIEHOYHOI0 | METeHUH
KOMIIeTeHIHii cpeacrpa**
HHIAEKC | ®POPMYJINPOBKA
OK-1 CTIIOCOOHOCTH K a0CT- | 3HATh: JEKLUs, caMo- YO Ba3oBblii ypoBeHb
PAaKTHOMY MBIIILIE- aKkTyallbHbIe TMPOOJEMBI COBpe- | crosiTenbHas pa- | PI'P -BJIa/ICE€T HAaBbIKaMU pabOThI C OCHOB-
HUIO, AaHAJIN3Y, CUH- MEHHOI0 HAay4HOrO W TEeXHUYe- | 00Ta, ceMUHap- T HBbIMH HOHATHSIMHU U METOJIAMU Mate-

Te3y

CKOI'O  pa3BUTHUS, pa3jIUvHbIC
pa3aensl MaTEMATHKHA M HA 3TOU
OCHOBE pa3BUTh CIOCOOHOCTH K

a0CTpaKTHOMY MBIIIUICHHIO,
aHaIN3y, CHHTE3Yy

yMeThb:

abCTPaKTHO  MBICIUTb, 0000-
aTh, CHCTEMAaTH3UPOBaTh U
aHAIM3UPOBAThH HIOJTYYSHHYIO
nH(pOopMaINIO

BJIA/IeTh:

Ha OCHOBE OCBOC€HHS OCHOBHBIX
MIOJIOKEHHH, 3aKOHOB U METO/I0B
MaTEeMaTHUKHd  CIIOCOOHOCTBIO K
abCTpakTHOMY MBIIIUIEHUIO,
aHaJIN3y, CUHTE3Yy HH(OopMaluu

CKHUC 3aHATUA

MaTUKH B paMKax JUCHUITIIMHBI

IHoBbIIEHHBIH YPOBEHD

-cBOOOJIHO BJIaficeT MaTEMAaTHYECCKUM
anmapaToM, a TakKXKe pa3IMYHbBIMU
crocobamu cbopa, oOpabOTKU U MpH-
MEHEHHSI HOBOM MaTeMaTH4YeCKOMU
uH(bOopMauu
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OIIK-5 CIOCOOHOCTBIO Ha 3HATh: JIEKIIMS, CaMO- YO ba3oBblii ypoBeHb
HAY4YHOU OCHOBE OP- | ® KaK palMOHAILHO HCIIONB30- | CTOATENbHAs pa- | PI'P -BJIAJICET OCHOBHBIMU ITOHATHSMH U Me-
raHu30BaTh CBOM BaTh HAKOIIJICHHBIC 3HAHUA 1JId 60Ta, CECMHUHAp- T TOAAMHU MaTCMaTHKU, crocobeH  ux
TPy, CAMOCTOATEIIb- 3¢ PeKTUBHONW HAY4YHOW Opra- | CKUE 3aHATHS IPUMEHUTh NIPU PEIICHUH THUIIOBBIX 3a-
HO OLCHMBATb pe- HH3alMK1 CBOCTO Tpyaa Jla4 C UCIOJIb30BaHUEM HH(POPMAIHOH-
3yIbTaThl CBOEH N€d- | yMeTh: HO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUI
TEJIBPHOCTH ® HAa HAy4YHOM OCHOBE OpPraHU30-
BaTh CBOH TPyA, yMETh BBIOH- IoBbIIEHHBIA YPOBEHD
path 3(deKTUBHBIE CTIOCOOBI - CBOOOJIHO BJIAJICET MAaTEMaTHICCKUMHU
peuieHusl NPUKIAAHBIX 3a1ad, HNOHSATHSMH U METO/IaMH, CIIOCOOEH MX
BO3HHUKAIOIINX B X0J¢ Ipodec- IMPUMEHUTBH K 33/1a4aM MOBBIIIEHHOU
CHUOHAJILHOM IOEATECIIBPHOCTH, CJI0KHOCTH, BJIaACCT I/IH(i)opMauI/IOHHOI‘/'I
KPUTUYECKH OLEHUBAsS Pe3yib- 1 6ubimorpaduueckoil KyabTypoi U Tex-
TaTBl CBOCH JIEATETFHOCTH HOJIOTHsIMH
BJIA/IETh:
® CIOCOOHOCThIO Ha HAay4YHOH
OCHOBE OpPraHM30BaThb CBOM
TPy, CAMOCTOATENILHO OLICHU-
Basl Pe3yJIbTaThl CBOCH PaOOTHI
[1K-2 CMOCOOHOCTBIO  TPO- | 3HATH: JEKLUs, CaMo- YO ba3oBblii ypoBeHb
BOJUTb  TEOPETHYE- | @ MATEMATHUUECKUE METObI, Ma- | CToATenbHas pa- | KP BJIaJIeeT HaBbIKaMU pabOTHI C OCHOB-
CKHE M DKCIEPUMEH- | TeMaTHYeCKHEe M KOMIIbIoTEp- | 00Ta, ceMuHap- T HBIMU MaTEMaTUYECKUMH METOJAMHU,
TaJIbHbIE HAayYHBIC | HbIE MOJENIH, NPUMEHSIEMBbIe | CKHC 3aHATHUS Ob MaTEMaTUYECKUMHU U KOMIIBIOTEPHBIMU
HCCIICOIOBAaHUA 1o IJIsT  aaeKBAaTHOTO  OIMCAaHUA MOJICTISIMH, CTIOCOOEH MPOBOJUTH TE€O-

IIOUCKY U IIPOBEPKE
HOBBIX HJEU COBEp-
IMIE€HCTBOBAaHUA Ha-
36MHBIX TpPaHCHOPT-
HO-TE€XHOJOI'MYECKUX
CPEACTB, UX TEXHOJIO-
THYECKOTO 000pyI0-
BaHMSI M  CO3JaHMS
KOMIIJIEKCOB Ha ©HX

pEAIbHBIX IPOLECCOB, OTpa-
KaomMx padoTy Ha3eMHBIX

TPaHCIOPTHO-
TEXHOJIOTHYECKUX CPEICTB, MX
TEXHOJIOTHYECKOTO  000py10-
BaHUS

yMeTh:

® IPUMEHSATH Kilaccuueckue (u-

PETHUECKHE U DKCIIEPUMEHTAJIbHBIE
Hay4yHbI€ UCCIIEJOBAHMSI TUIIOBBIX 3a-
Jad B mpodeccuoHanbHoi chepe

IToBBILIEHHBIH YPOBEHD

CBOOO/THO BJIaJieeT OCHOBHBIMH MaTe-
MaTH4YCCKHUMH MCTOJaMU, MaTEMAaTHYC-
CKHMH U KOMIIBIOTEPHBIMH MOJEIISIMH,
Croc0O€H TBOPYECKU NPUBJIEYb K 3a7a-
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Oaze

3MKO — MEXaHWYECKHE U MaTe-
MaTHU4YCCKHUEC METOAbI 1 MOICIIN
JUISL PEIICHHsI TIPUKITATHBIX 3a-
Jad, BO3HUKalOIIUX B XOJC
npoEeCCUOHATLHON eI TEIb-
HOCTH

BJIA/IETh:

® C110COOHOCTHIO IIPOBOJIUTH
TEOPETHYECKHE U IKCIICPUMECH-
TaJIbHbIC Hay4YHbIC HCCIIEIOBa-
HUS TI0 TIOWCKY U IIPOBEPKE
HOBBIX HJICH COBEPIICHCTBOBA-
HUA HA3€MHBIX TPAaHCIIOPTHO-
TEXHOJIOTUYECKUX CPEICTB, UX
TEXHOJIOTHYECKOro  0bopyio-
BaHUS

YyaM MOBEIIICHHON CJIOKHOCTH HOBBIN
(bu3UKO-MaTEeMaTUYECKUH amnmapar

**. CokparnieHus (HOpM OIICHOYHBIX CPEACTB CM. B nmpuiiokenuu 2 k PIT.
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Hepeqeﬂb OLCHOYHBIX CPEJACTB MO TUCHHUIIJINHE

IIpunoxenue 2

MaremaTuka
Tabmuna 1
HaumenoBanue [IpencraBnenue one-
Ne Kparkas xapakTepuCTHKa OLIEHOYHOT'O
[/ | OueHouHoro cpen- cpescTBa HOYHOTO CpPE/ICTBA B
CTBa DdOC
1 KonTponbhas (ca- CpencTBo mpoBepkH yMeHUi npumeHsaTh | Kommiekt koH-
MOCTOSITEJIbHAS) MOJIyUYEHHBIC 3HAHMS JIJIsl PEUICHUsI 331a4 | TPOJIbHBIX 3aJJaHUM
pabota OIPEEIIEHHOr0 TUIIA 10 TEME WM pa3jie- | 10 BapuaHTaM
(KP) 1y
2 | Pacuerno- CpenctBo mpoBepku ymeHUil npuMmeHsaTs | Kommiiekr  3aganuii
rpaduueckas pa- MOJy4YeHHBIE 3HAHUA IO 3apaHee omnpene- | s BBITIOJTHEHUS
6ora JICHHOW METOJUKE JI1 pELeHUs 3ajad | pacyeTHO-
(PT'P) WIH 33JJaHUi IO MOJYJIO WM TUCHUIUIN- | Tpadudeckoi paboThl
HE B 1I€JIOM.
CpencTBo KOHTPOJIS,, OPraHU30BAHHOE KaK
crenuanbHas Oecela IMEAaroruuecKoro
Veruplii onpoc | pabOTHMKAa € OOydYarolMMCS Ha TEMBI, Bomnpocs! o
3 co0eceioBaHUe, | CBSI3aHHBIE C U3y4aeMOM NUCUUIUIMHOM, U TeMam/paszzaenam
(YO) paccyMTaHHOE Ha BBIACHCHHE O0beMa JTUCIUTITUHBI
3HaHUI 00YyYaromerocsi Mo OnpeaeseHHO-
My pazJieny, TeMe, mpobdieme u T.11.
Cucrema cTaHIapTU3UPOBAHHBIX 3a/1aHUH,
4 Tecr MO3BOJISIOIIAs aBTOMaTHU3UPO- @DOHJ TECTOBBIX
(T) BaTh NPOLEAYPY M3MEPEHUS YPOBHS 3Ha- 3alaHuI
HUH 1 yMeHuil o0yyaroerocs.
6 | Ox3amenanmonuble | CpeCTBO MPOBEPKU 3HAHWH, YMEHUH, Ha- | DK3aMEHAIMOHHBIC
OuneTHl BBIKOB. MOXXET BKJIIOYaTh KOMIUIEKC T€O- | OMIIETHI.
(3Bb) pEeTHYECKUX BOIPOCOB, 3aaad, mpaktuue- | [llkama oneHuBaHus U
CKHUX 33JJaHHH. npolenypa HpUMeHe-
HUSL.
[TpomexyTouHas aTTe- Ok3ameH (D ) 1) yctHo (V)
crarus (ITA) 2) nuceMenHo (I1)

OdopMmiienue u onucaHue OLEHOYHBIX CPEICTB

1. Dx3aMeHallUOHHBIE OMJIETHI
(nast onenku komnerenuu [K-2)

1.1. Ha3nauenue: Vcnonb3yroTcs 171 IPOBEJCHUS TPOMEKYTOUHON aTTeCTallMK 1O AUCIUILIH-
He "Matemaruka'.
1.2. PernameHT 5k3aMeHa: - Bpems Ha MOATOTOBKY TE€3HMCOB OTBETOB - 10 45 MUH.

- Coco® KOHTpOJIS: YCTHBIE OTBETHI.
1.3. Illkana oeHNBaHUs:
"OTIMYHO'" - €CiM CTYIEHT INyOOKO M MPOYHO OCBOMJI BECh MaTepuai Mporpammbl 0OydeHus,
MCYEPIBIBAIOIIE, TIOCIEN0BATENBHO, TPAMOTHO U JIOTUYECKU CTPOMHO €ro M3jaraer, He 3aTpyh-
HSETCA C OTBETOM IIPH U3MEHEHMHU 3a/laHMsl, CBOOOJHO CIIPABISAETCA C 3aJadyaMM M IpaKkTHde-
CKUMH 3a/IaHUSIMH, TIPAaBUIIBHO 0OOCHOBBIBAET MPUHSTHIC PEILICHHS.
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"Xopomo'"- ecny CTyAEHT TBEPAO 3HAET MPOrPAMMHBIN MaTepuai, TPaMOTHO M IO CYLIECTBY
€ro u3JIaraer, He JAOMYCKAaeT CYIIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BOIPOC, BiIaJieeT HEOO0X0-
JUMBIMU YMEHUSIMU U HABBIKAMH MPU BBIMOJTHEHUH MPAKTUYECKUX 3aJaHUH.
"Y10BJIETBOPUTEJIBHO'" - €CIM CTYJIEHT OCBOMJI TOJBKO OCHOBHOW MaTepuaj MpOrpamMMbl, HO
HE 3HAET OTJIEJbHBIX TEM, JOMYCKAaeT HETOYHOCTH, HEJJOCTATOYHO MPaBHIbHBIE (POPMYITUPOBKH,
HapyIIaeT MOCJIE0BATEIbHOCTD U3JI0KEHUS MMPOTrPAMMHOI0 MaTepuaia M HCHbITHIBAET 3aTpy-
HEHUS B BBINOJIHEHUHU IPAKTUUECCKUX 3aJaHUH.
"HeynoBj1eTBOPUTENBHO' - €CIIM CTYJICHT HE 3HAET 3HAYUTEIbHON YacCTH MPOrPAMMHOI0 MaTe-
pHana, I0IyCKaeT cephE3HbIe OMMOKH, C OOJIBIIMMU 3aTPYAHEHUSMH BBITIOIHSAET MPAKTUYECKHE
3aJaHusl.

Kaxnoe 3aganne sx3aMeHaIMOHHOTO OMIeTa OL[EHUBACTCS OTAEIbHO. OO0IIei OIIeHKON 5B-
JISIETCsI cpeiHee 3HaYCHHE, OKPYTVIEHHOE JI0 11€JI0T0 3HAUCHUS.
1.4. KoMIUIEKTBI DK3aMEHAIIMOHHBIX OMJICTOB BKIIFOUACT IO KaXIoMy pazaeny 25-30 OwmieToB
(XpaHsTCs B LIGHTPE MaTEeMaTHUYECKOro 00pa30BaHMUs).

Tunosblie BApUAHTHI ONJIETOB NPHUJIATAIOTCS.

MUHUCTEPCTBO HAYKU U BBICUIET'O OBPA3OBAHUS
POCCUIICKOU ®EJIEPAIINN
®EJIEPAJIBHOE 'OCY JAPCTBEHHOE BIOJ[P)KETHOE OBPA3OBATEJIbHOE
YUPEXEHUE BBICILIEI'O OBPASOBAHUS
«MOCKOBCKHUI NOJJUTEXHUYECKNUI YHUBEPCUTET»
(MOCKOBCKHI ITOJIUTEX)

®DakynpTeT 0a30BBIX KOMIICTCHIIHH, kadenpa «MaremaTuka»
Jucrummnaa  «MaTteMaTtukay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Omnpenenutenu U UX CBOWCTBA.

12 -1 2
2. PemuTh MaTpu4yHOE ypaBHEHHME XB=A, eciu A:(2 J, B:( 0 J.

. . t 2t?
3. Haiitu npou3BoHyI0 (QyHKIMH, 33laHHON TapaMETPUUECKU X =

1+ 7 14t
4. Haiitu npenen GyHKIMU lim YX+5 12X
x>-1  X+1

5. Haiinure skcTpeMyMmbl GyHKIMA  y = x* —2x2.
YTBepxeHo Ha 3aceanuu Kadeapsl «Matematuka» « 28 » mas 2019 r., npotokos Ne 10

3aB. kadeapoi I.C. XKykona / /

MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA3OBAHUS
POCCHUIMCKOI ®EJIEPALTUN
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJ[)KETHOE OBPA30BATEJIbHOE
YUYPEXJIEHUE BBICIIEI'O OFPA3OBAHU S
«MOCKOBCKHM MOJJUTEXHUYECKHAM YHUBEPCUTET»
(MOCKOBCKHWH IOJINTEX)

®daxkynpTeT 6a30BBIX KOMITETEHITHH, kadenpa «MaremaTrka
Hucuunnuua «MaremaTukay
Kypc 1, cemectp 2

IK3aMeHALUOHHBIN 0mjieT Ne 1
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1. TlepBooOpa3Hasi, HeonpeaeneHHbIN HHTerpan. Tabmuia OCHOBHBIX HHTETPAJIOB.

dx
2. BpruncauTh HeonpeaeIeHHbIN HHTETpa .
IQ5—X+V5—X

7.6
3. Brmuucaurs OHpeI[eHeHHBIﬁ HHTCTpal J'3S|n 2 XCOS XdX .
0

4. YkaxuTe, KaKOH U3 HECOOCTBEHHBIX MHTETPAIOB SIBIISICTCS CXOISITUMCS
[Vxdx, [xdx, [Vx°dx.
1 1 1
5. Haiiti yacTHBIE IPOM3BOAHEIE BTOPOTO Mopsaka GyHKIHE Z = CoS(X® —2Xy), yoeautscs,
14 14
9T0 Z,, =2Z,,.
YTBepxkaeHO Ha 3acenanun kadeapsl «MartemaTtuka» « 28 » mas 2019 r., mporokoa Ne 10

3aB. kadeapoi I.C. XKykona / /

MUHUCTEPCTBO HAYKU U BBICUIET'O OBPA3OBAHUS
POCCUIMCKOU ®EJIEPAIINN
®EJIEPAJIBHOE 'OCY JAPCTBEHHOE BIO/[)KETHOE OBPABOBATEJILHOE
YUPEXEHUE BBICILIEI'O OBPASOBAHUS
«MOCKOBCKHUI NOJJUTEXHUYECKHUI YHUBEPCUTET»
(MOCKOBCKHI IIOJIUTEX)

®DakynpTeT 0a30BBIX KOMIICTCHIIHH, kadenpa «MaremaTnukay
Hucrummraa «MaTteMaTtukay
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUWIET Ne 1

1. OcHOBHBIEC MOHSTHS TCOpHUU OOBIKHOBEHHBIX ,Z[I/I(I)q)epeHHI/IaJ'ILHBIX ypaBHeHI/Iﬁ IepBOro 1o-

pAnKa.
2. Kiaccudeckoe U CTaTHCTHYECKOE ONPEAEIICHNS BEPOSTHOCTHU MOSBICHUS CIIy4aifHOTO COOBITH,
CBsA3b U pa3iInuue MEXAYy HUMU.

3. PeumTts 3amauy Komm: y' = 1% +e7% y(0)=1.
+ X

4. Pemmts ypaBHeHue: Y —2y"+y = 2x.

5. B maprum 10% HectangaptHeix getaneid. Haygauy otobpansl 3 nerann. CocTaBuUTh 3aKOH pacmpe-
JIeIeHNs YHcTia CTaHAapPTHBIX JeTajeil cpenn oToOpaHHbIX.

YTBepxneHo Ha 3aceqannu Kadeapsr «Matematika» « 28 » mas 2019 r., mpotokou Ne 10

3aB. kadeapoii I'.C. Xykona / /

KoMIu1eKThI TeCTOBBIX 321aHUI U KOHTPOJIbHBIX pador (T, KP)
(nast onenku komnerenumii OK-1, OIIK-5, IIK-2)

10 AUCIIUITIINHE MaremaTuka
(HaMMEHOBaHHUE JIUCIHUILIMHBI)

1-b1ii cemecTp
1. Haiftu 3HaueHus MaTpiuHOro Muorowiena F(A)
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f(x):—x3’+2x2—x+3,A=[_1 Oj
3 2

2. Haiitu paHr mat Wbl IPUBCACHHUECM K CTYIICHYAaTOMY BH
2 PULEL I y YUY o, ¢ o _qa

1 -3 13 5 17

1 2 1
3. BerauciauTe onpeaennuTens IPUBEACHIEM K CTYIIEHIaTOMY BHILY 3 5 3
2 7 -
4. Haiitu matpuity, oOpaTHyo AaHHOU (a). Pemnth MatpuuHoe ypaBHeHHE (0)
1 2 1
@ |3 -5 3 (6)1_29X -2 3 5
a _ =
-3 4 3 -1 0
2 7 -1

5. Pemmth cucremy ypaBHeHUM. YKa3aTh 0oOlI€e U OJTHO YaCTHOE pelleHuE (a).
Pemuth cucremy ¢ moMoribio o0paTHoit MaTpuilsl u o popmynam Kpamepa (6)

4x, +9X%, —5X%, —8%, =5 X, +2X, + X, =5
(@) 3%, +7X, —2X,—4x, =4 (6) 3%, —5X, +3X; =—7
2X, +5X, + X, +3X, =3 2X, +TX, — X, =13
1. 3anucarthb Pa3JIOKCHHUEC BCKTOpa ;( I10 BEKTOpaM L["'J, E:], Ir
x={5,-12,1}, p={L-3,0}, q={1-11}, r={0,-1,2}
2. KonnuHeapHbI 1 BEKTOPBI L[“:) u é] ?
a={2,01), b={-231}, p=2a+2b, g=3a-2b

3. BeraucnuTs mIionaap napauiesaorpamMma, ocTPOSHHOTo Ha BEKTopax a u b« — yrom Mex-
u 1
Zy BEKTOpaMH P U (

OV ] 1 1 u i

é=2p+q,b=p—3q, |p|=21|Q|:2’ a:%

1. Yucopas IOCICA0BAaTCIIbHOCTD. Hpeﬂen YHCIOBOH IoCJIEA0BATCIIBHOCTH. BeckoHeuHO Masble U OeCKO-

HEYHO OOJIbIINE noCJaCa0BaTCIIbHOCTH. Yucio €.

2. t X2
Haiitu npoussoanyto Gynkuun y = —
7" +5
r 1

3. JlaHbl BEKTOPHI & = (2; 3) b= (l; —3) ,('; = (—l; 3) . IIpr KaKOM 3HaYEHHH f BEKTOPHI

r r ''ror I
p=a-+ab, =a+2C komHeapHsI.

TecToBOE 3aJJaHHUEC 110 KOMIIVIEKCHBIM YucCJIaM
3AJAHHE 1
YcraHoBUTE COOTBETCTBUE MCKAY KOMILUICKCHBIM YHUCJIOM U €T0 MOAYJIEM.

1 1-i 2./2
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2 2+ 2i
3 —-3+4i
4 J3-2i

| o wfis

3AJJAHME 2
JleiicTBUTENbHAS YacTh KOMILIEKCHOro uncia (3—2i)° paBHa

BAPUAHTBI OTBETOB: 1) V13 2)5 3) 13  4) 9.

3AJJAHME 3
Ha pucynke npencrasieHa reoMeTpUYeCcKas WLIIOCTPALUS KOMIUIEKCHOro yucina Z = X +1Y.

Toraa TpuroHoMerpudeckas (popma 3amucu TOTo YUClia UMEET BH/T

YA
1/2 3
0 B2 X

| OtBer ‘

3AJIAHME 4

BexTop, cOOTBETCTBYIONIMIA CyMMe KOMIUIGKCHBIX Yncen Z, =—1+1 u z, =2-3i, n3zo0paxkeH

Ha PUCYHKE

BAPMAHTbBI OTBETOB: 1) 2) 3) 4).

y
A, A
2
1) 7 ) JA 3) YA 4)
1
- L . I - h—
o x O Tx 0 X 0 2 %
-2
3AJIAHME 5
J{anbl 2 KOMIUIEKCHBIX YHCIa Zy U Z,.
YA y
225 X 0 -
i /4//!7350 X
z Z

1

Torna aprymeHT npousBeeHus arg(zlzz) (B rpagycax) paBeH

| OtBer |

3AIAHMUE 6
JaHbl 2 KOMIUIEKCHBIX YnClia Zy U Z,.
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YA

120°

0

EE—

X

YA

60"

0

Torna apryment otHomenust arg(z,/z,) (B rpagycax) paBeH

xY

| OTBer |

3AJAHUE 7

Ha¥iti Moy komIuiekcHoro uncia Z, ecmm Imz =3, a argz =arcsin(3/5).

| OtBer ‘

3AJJAHME 8

JlaHO KOMIUIEKCHOE YuClio Z=2+,/51. YCTaHOBUTE COOTBETCTBHE MEXKIY ONEpalUsIMU HaJ|

JaHHBIM YMCJIOM U PE3YyJIbTAaTAMU UX BBIITIOJIHCHUS.

: z 2.5
2 21l 4
3 Z+17 9
4 z-1 2 5.
3 3
3ATAHHUE 9
Haiitu 3Hauenus kopHs 3/—1. [Toka3aTh UX HAa KOMILIEKCHOM MIIOCKOCTH.
| Ortser ‘
3AJIAHHME 10

ITycTp 2272+i72. Beruucnurs [

J2 .\/ETO
_HT :

BAPUAHTbBI OTBETOB:

1) -1

2) 1

3) 240

4)

_240.

3agaumn nmo MaATEMATHYCCKOMY aHAJIU3Y

1. Haiitu nmpou3BoaHyto Y, :

JIx

X+2
3

B) sin(x—2y)+X7:7x

2. Hatitu lim 1— 1
x>\ X arctgx

a) y=arctg®In

3. TIpoBecTH MOJTHOE HCCNe0BaHNe U MOoCTponTh rpaduk f ()

6 y=(x)

r) x=e"'cost, y=e'cost

2

X

1. BolYrcnuTh Npeaens:
_oomt gt . sin3x
1. lim———— 2. Ilim 5
nsw 3M2 4 g" x=01 _ aX

2. Beruncaurs IIPOU3BOIHEIE:
COS6X

y= 33in(12x +1)

2. y=arctg?

3. lim (1-3x)

Xx—>+0

ctg7x

+sinin2x

1
\1-2x?

B 1
=X +—2
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1. IlocTpouts rpaduk: y _x+4., 2
X

Y
+2 NX+2
2. Hailitu npenensr:

(2-n)° =(1+n)’ 2)lim Jn+2-38n°+3

H°°(1+n)2—(2—n)2 e Yn+54+n
2 n?
. 2n°+3 ]
3) Ilm( 5 j 4) lim n(\/n2 +1—n)
n—ol| 2n° +1 n—o0
0, X<—7x
3. UccnenoBarh Ha HEMPEPHIBHOCTD M BBIMOJIHUTE YePTEK: Y =4SINX, —7 <X <0
T, X>0

2-0ii cemecTp
ITo unTerpanam
BbIunciauTh Heonpe/ieJleHHbIe HHTErpajbl

1. IL 2. [x-27"dx 3. [e*cosxdx 4. jL 5. [ x cos 3xdx
2(x++/x x? —6x+18
dx x—1 X+1 dx sin® x
6. [ —— 7. [———dXx dx 9. 10.
jx2+6x+5 j\/x+1+2 8 s x* + J\/1—x2 arcsin x cos” X
Bopruucianrp onpeacjJeHHbIC HHTEIPAJIbl
1 ”jessinz xcosxdx 2 }L 3 }(x—l)exdx 4. jL 5. ?
i 0143 o x+/7+1Inx 114++/3x -2

2 -4 1y?2 V3 3 2
6 [ a7 g Xy o X g 10, VAo xdx
2 arctgx 1(3x+5) o X +1 0 /14 X2 0

HecoOcTBeHHBIC MHTETrPaJIbI
1. yKa)KI/ITe, KaKOM M3 HECOOCTBEHHBIX HHTErpajIoB ABIACTCA CXOAAMUMCH

T\/;dx, Tx‘3dx, T\/Fdx :
1 1 1

© dx
2. BBIUMCIINTD MHTErPajl, yCTAHOBUTH €r0 CXOMMOCTb HIIU PACXOJUMOCTD | 1
14 x?

3. BluuciIuTh HHTErpall, yCTAHOBUTh €r0 CXOIUMOCTh HITH PACXOJAUMOCTh jln xdx
1

a dx
4. BeranucauTh HECOOCTBEHHBIN HMHTETpa IT , YCTaHOBUTH €r0 CXOAUMOCTbH UJIH
0vX

pPacxoauMoOCTb.

dx

5. Beruncinuth HECOOCTBEHHDIIH HUHTErpal J. 2 YCTAHOBUTH €0 CXOJAUMOCTDb UJTN

-1
PacxoIMMOCTb.

1. BoraucianTtb HeCOOCTBEHHBIN HUHTErpal j 3 YCTAaHOBUTH €TI0 CXOJUMOCTD UIIN

0
PacxXoauMoOCThb.

dx
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Bb1uncJauTh ABOMHbIEC HHTEIPAJIbI

L [[(x+5y)dxdy, D={(x,y)0<x<1, 0<y<I1}
(D)

2. [[(A0—x* —y*)dxdy, D={(x,y)|1<x<2, 0<y<Z}.
(D)

3. [[(x+y)dxdy, D — mHOXeCTBO TOUYEK IIIOCKOCTH, OTPAHMYCHHOE IMHUAMHU Y =X, Y =X".
(D)

4. [[4xydxdy, D — MHOXECTBO TOYEK IJIOCKOCTH, OTPAaHUYCHHOE JIMHUSMH
(D)
Xx=1 y=X y=3X

5. [[(x* +y)dxdy, D — MHOXECTBO TOUEK ILIOCKOCTH, OTPAHHYEHHOE JTMHUSAMH
(D)
y=x/2, y=2x, y=2/x (x>0).
BBIUKCIIUTE IBOMHBIE HHTErPAJIbl, IIEPEH IS K MOJIAPHBIM KOOPAMHATAM

1. [[(4x? +4y? +6)dxdy, 20e D={(x,y):x*+y’<1}.
(D)

2. [[(BYX*+y? =2)dxdy, 20e D={(x,y):x*+y*<4}.
(®)
N3menuts MOPAAOK HHTCTPUPOBAHUA B HBOﬁHOM HHTCIrpajic

1x2 2 6-x 12—y
1. [ [(x*+ y?)dxdy, 2. [dx [ f(x,y)dy, 3. [dy [f(x,y)dx.
00 0 2x 0o Jy
BBI‘II/ICJ'H/ITB KpHBOHHHCﬁHLIC I/IHTerpaJ'IBI

1. jx\/ydx +(x+y)dy, rme L - ayramapaGonsl Yy =X’ c HanpaBleHHEM OT TOUKH
LB(2;4) k Touke A(0;0).

2. [2xydx — x*dy BmoOMb OTpe3Ka MpsAMOH, BeIXosmero u3 Hayaiga koopaunat O(0;0) u
;aKaH‘H/IBaIOH_[eFOCH B Touke A(2;1).

3. { 2xydx —x*dy  Bmoms gyru mapaGonsr Y = X% ¢ HauanbHOI 0O(0;0) u xoneunout A(2;4)

TOYKaMHU.

4.[2xydx +x°dy  Bmoaw momanoit OBA, rme O(0;0), B(2,0) u A(2).

L
5. Haiitu o6bem Tena, momyueHHOro BpaiieHrneM BoKpyr ocu OY ¢urypsl, orpaHudeHHON  JTu-
HuamMu Y =X, y=1, x=0.
6. HaiiTi 00beM Telna, moJydeHHOro BparieHrneM BOKpyT ocu OX GuUrypbl, orpaHU4YeHHOM JTH-
HIaME Y =X°, y®=X.

7. Haittu momanp GpUrypel, OrpaHUYEHHON IMHUAME Y = X*, Y =—X+ 2

DYHKIUHN HECKOJIbKHUX IepeMEeHHbIX

o " "
Haiitu yacTHBIE MPOU3BOJHBIE BTOPOTO MOPSAIKA, YOSAUTHCS, YTO ny =7

yx
X2oy? X% +3y°
1.Z=¢ , 2.z=c08(x*—2xy), 3.2=+y"-2x, 4. z=In(xy—x%), 5.z="""T—,
Xy
6. z=ctg(2x+3y), 7.z=sin(x’y), 8.Z eV 9 z=xcos’y, 10. z=y’sin’x.

50



Haiitu rpaguent pyakuun z = f(X,y) BTOouke M, (X,,Y,)
_x+3y°

. y? .
oy MY Bz=25, M(2-2);

1.z=2", M,46); 2 z

4. 2=x-3y*x, M,(32).
HccenoBaTh Ha 9KCTPEMyM (G YHKITHIO
1. z=x*—x+Yy*+2y, 2. 7=2X"+Xy—X+Y?,
3. z=x*-2x+4y-y?, 4. 7=x*-3x+3y’ +4y,
5. z=Xx*+Yy’ +4xy.

ITo psimam

HcenenoBats Ha CXOAUMOCTbD PsAJIbI

-2 _. » . o . n
1.Z;lsmzn, ) Zl smn, 3 ¥ n-3 4 zn+5’ 5 Z\/n—ﬂ(;j |

n on?+1 vin?+10° 1 5" ol
o0 n+l o0 2n o0 2_ o0 3 o0
6. Z2 - 75 2n+1 8. 4n2 31 9. ZIn 3n’ 10. § 102 .
= n=1\ 5N+ 4 n=14n° +3 = N n=(n+1)In“(n+1)
BBI}ICHI/ITL, CXOOUTCA 11 8.6COJ'IIOTHO, yCJ'IOBHO HJIA paCXoauTCsa pAlq
o _ n-1 o _ n . _ n s _ n+l o _ n
I I G M G RS T o o S
n=1( 3 n n:1(6n+2) n=1 6 n-1 5n n:11/3n2 +1
5 (n+1)

é(_l)n(znn—J '

3. Haiitu HHTCPBAJI CXOAUMOCTH psAa U UCCIICAOBATH €T0 ITOBEACHNUEC HAa KOHI[AX UHTCPBAJIa

» n (x)
CXOJIUMOCTH >— =1 .
n—tn+1\ 2

4. Paznoxuts B psaa Teitmopa mo crenensm X pyukmnuto T (X) = , UICTIOJTB3YS

x* —5x+6
TOTOBOE pa3JioKeHHE.
5. Pa3noxuts B psajg Teitnopa no crenensm (X — 7z /2) dynkmuo T (X) =cosx,

HCIIOJIB3Ysl T'OTOBOC PA3JI0KCHUC.

3-uii cemecTp

TecroBoe 3aganne 110 00bIKHOBEHHBIM UG epeHINATBHBIM YPABHEHUAM

3AJJAHME 1.
YcTaHoBUTE COOTBETCTBUE MCKAY HOMCPOM YpaBHCHUA U CT'O TUIIOM
1) xy' +2y = x"sin 2x 2) (1+ y®sin 2x)dx—2ycos2 xdy =0

3) y'—4—)3'=2x\/§ 4) y3+42x2y =x,/3+2y? .

- ypaBHEHHE C pa3JIeISIIOIINMHUCS TEPEMEHHBIMU,
- nuHeiHoe nuddepeHnuanbHoe ypaBHEHHUE,

- ypaBHEHHE B NOJHBIX AU depeHnnanax,

- ypaBHeHue bepHyiuu,

- YpaBHEHHE, IPUBOJAILEECST K OHOPOAHOMY.
3ATIAHHUE 2.
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Jlano ypasHenue mepBoro mopsamka (5xy”+x2)dx—(y>—=5x°y)dy=0 B ¢opme, comepxareit
nuddepennuanst. [[puBeaUTE €ro K BUIY, PaspelieHHOMY OTHOCUTEIBHO MPOU3BOIHOM.

OTtBeT

3AJJAHME 3.
Jano nuddepennmansHoe ypapaenne Y =(2k +3)x*, Torma ¢pynxmms Yy =2xX> sBusercs ero
pererreM npu K, paBHOM:

| OtBer ‘

3AJIAHME 4.

. dx
O6mwmii naTerpan auddepeHManbHOro ypapaenus Yy dy = —, HUMeeT BUJ
X

| Otger |

3AJJAHHUE 5.

YKaxuTe MHTETPabHYI0 KPHUBYIO perieHus 3aqaun Kormm st 00bIKHOBEHHOTO auddepeHIu-

anpHOTO ypaBHeHus Xy =y-1,  y(1)=2.
yA

O ) Y o

0/ X
1

BAPUAHTBI OTBETOB: 1)A 2)B 3)C 4)D.
3AJIAHHUE 6.
Jlano muddepennuansHoe ypaBHeHHe BToporo mopsaka Y” =X +X. Toraa obmiee pemenue

YpaBHEHUsI UMEET BUJL
BAPUAHTBI OTBETOB:

1 1 1 1
D) y=—x*'+=x*+Cx+C 2) y=—x*'+=x*+C,x+C
)y X "3 X+GC, )y TR X+C,

3) y:ix“Jr%x3+C1x+C2 4) y=6x"*+2x°+Cx.
3AJIAHME 7.

Pemenue 3amaun Ko~ y" =2x+1, y(0)=y'(0)=0 UMeeT BUJI
BAPMAHTbBI OTBETOB:

x3 x3 X2 x3 x3
Dy=24x’ 2)y=to 3 y=—tx’ 4 y=_—x
)Y 3 )Y 32 )Y 5 )Y >

3AJIAHUE 8.
HaHo auddepeHnuansHoe ypaBHeHne Broporo mopsaka 2Xy"—Yy' =0, Toraa ero ooOiiee perire-
HUE UMEET BUJI!

| OtBer ‘

3AJJAHHUE 9.

Nano muddepeHnnanbHoe ypaBHEeHHE BTOporo mopsiaka Y'ctg4dx+4y' =0, torma ero odiiee
pelIcHHE UMEET B/

BAPHMAHTBI OTBETOB: 1) y=0,25C,sin4x+C, 2) y=-C,cos4x+C,

3) y=C;sind4x+C, 4) y=—C;sin4x+C,.

3AJJAHHUE 10.
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KopHH XapaKTepucTHuecKoro ypasHenus pasubl K, =K, =—1, Ky, =12, torma ¢ynna-

MEHTaJIbHAs CHCTEMa PEUICHUM JHMHEWHOTO OJAHOPOAHOrO AU epeHIuaIbHOr0 YpaBHEHUS C

MOCTOSTHHBIMU K03 punimenTamu OyneT UMeTh BHL
BAPUAHTBI OTBETOB:

1)y, =€, y,=e", y,=cos3x, Yy,=sin3x
2) yl — e—x’ y2 _ e—2x’ y3 _ eSx’ y4 _ e—3x

3) y,=e*, y,=e", y,=cos3x, Yy,=-sin3x
4 yy=e¥, y,=xe, y;=e¥, y,=e?X

3AJIAHME 11.
Kophu xapakrepuctudeckoro ypasHenus pasusl K, =K, =5, Kk;, =5%i. Torna obmee pere-

HUE JIMHEHHOTO OJHOPOIHOTO AU(QepeHInaNbHOIO YpaBHEHUS C MOCTOSHHBIMU KO3 (dULIHEH-
TaMu Oy/IeT UMETh BUJ;

| OtBer

3AJAHUME 12.
W3BecTHa QyHAaMEHTaIbHAS CHCTEMa PEHICHUH OTHOPOTHOTO JHHEHHOTO TU((epeHIIHaTEHOTO

ypaBHeHus: Yy, =1, Y,=X, Y,=Xx". TornauacTHoe peuieHue ypaBHEHHS, YIOBIETBOPSIOLICE
HavanbHBIM yeoBusm  Y(0) =2, y'(0) =-1,

y"(0) =2, pasuo:

BAPMAHTbBI OTBETOB:

1) y=2+x-x* 2)y=2-x-2x> 3)y=2-x—-x> 4) y=2-x-05x°

3AJIAHME 13.

@Oyuxuus Yy =Ce” +C,xe" sBusiercss 0OLMM peIIeHHeM JIHHEHHOro oqHOpoaHOro mudde-
PEHIMAJIBHOTO YPAaBHEHHUSI C MOCTOSHHBIMU KOd(h(UIIMEeHTaMu, TOTa €ro XapaKTepHCTHUECKOe
ypaBHEHUE UMEET BH/T

BAPMAHTbBI OTBETOB:

1) k*-1=0 2) k*-k=0 3) k®+2k+1=0 4) k®*-2k+1=0.

3AJJAHHUE 14.

Oo6riee penienne quddepenimanbHoro ypasuenus Y'+4y +3y=0 wumeer Buj

| OtBer |

3AJJAHHUE 15.

YacTHOMY  pelIeHHIO JIMHEWHOTO  HEOJHOPOJHOro  AM(PQPEpeHLHanbHOrO0  YpaBHEHUS
y"—3y'+2y=2x-1 1o BuIy €ro MpaBoOi YacTH COOTBETCTBYET (PYHKIUSI

BAPUAHTBHI OTBETOB:

1)y, =Ax*+Bx 2)y.=Ax+B 3)y,=Ax 4)y,=A*+Bx+C..

3AJIAHHUE 16.
Jlano nuHeliHOe HEOJAHOPOAHOE AU PepeHIInanbHOe YpaBHEHHE C MOCTOSIHHBIMU KO3 pUIreH-

tamu 2Y"+Y' +2y=Xxe*sin2X. 3amucarh BUJ YaCTHOTO PEIIECHHS C HEONPEIETEHHBIMU KO (-
bunmenTamMu

| OtBer ‘

3AJIAHHME 17.
Jlano nuHeliHOe HEOAHOPOAHOE AU PepeHIInanbHOe YpaBHEHHE C MOCTOSIHHBIMU KO3 PUIIeH-
tamu  Y"'+4y=2ctg2x. B kakoMm Buje CIeayeT HCKaTh YaCTHOE PEHICHHE HEOIHOPOIHOTO

YpaBHCHHUA MCTOJOM BapHalli IIPOMU3BOJIbHBIX IMTOCTOSAHHBIX ?

| OtBer

53



3AJIAHHUE 18.
Pemienue kpaeBoii 3amaun  y" = 2X+1, 0<x<3, y(0)=1 y(3)=9/2

HUMCCT BUJ

3 2 3 2
X

BAPUAHTbI OTBETOB: l)y:%+x7—3x+l 2)y:€+x7—3x+1 3)

3 2 3 2
y:X—+X——@x+1 4) y:X—+X—+Ex+1.
3 2 3 3 2 3

3AJIAHUE 19.

Jano nuddepentmansroe ypaBHenne Yy = y° +2X u HavansHoe ycnosue Y(0) =1. Torna mep-

BbIC TPH WICHA PA3JIOKECHUS €r0 PELICHUS B CTEIICHHOM Psii UMEIOT BUL
BAPUMAHTBI OTBETOB:

1) 1+x+5x*  2) 1+x+0,25%° 3) 1+x+0,5x* 4) 1+x+2,5x%.
3AJIAHUE 20.

! — 3 ,
Oo01ee pemenne cucteMsl UG GepeHInaIbHbIX YPaBHEHNH {ylr Y
Y =2Y1—Y,

UMeeT B
BAPUAHTBI OTBETOB:

y, =Ce” +C,e”¥, y, =Ce? +C,e™™,
1 2

) yz = %Clezx —C2873X ) y2 — _éclezx _C2e73x

y, = C,e** +C,e¥, y, =C.e* +C,e%,

3) 2 4y

Y, = ECle2X +Ce ™ y, = —%Cle2X +C,e .

TecroBoe 3ajaHKe 110 TEOPUU BEPOATHOCTEH U MATEMATHYECKOH CTATHCTHKE

3AJAHHE 1

KonnuecTBo cnoco0oB pacripenenaeHus: TpeX MPU30BbIX MECT B OJIMMIIMAJIE 10 TEOPUU BEPOAT-
HocTel cpeau 10 y4acTHUKOB paBHO

BAPUAHTBI OTBETOB: 1) 120 2) 720 3) 240 4) 1000.

3ATAHHME 2

U3 ypHbl, B KOTOpOil HaxonaTcs 6 OenbIX U 4 4epHBIX L1apa, U3BJEKaloT Hayaady 2 mapa. Toraa
BEPOSITHOCTH TOT'0, UTO 00a 1mapa OyayT OenbIMH, paBHA

BAPUAHTBI OTBETOB: 1) 1/3 2) 2/3 3)1/4 4)14/33.

3AIAHHME 3

B xpyr paguyca R Opomena touka. Torga BeposSTHOCTbh TOTO, YTO OHA MOMAJAET B 3alITPUXO-
BaHHYIO 00J1aCTh, paBHA

y
[ 30°YA %
\\\ 0 /"‘\

BAPUAHTBI OTBETOB: 1)1/2 2)1/3 3)1/4 4)1/6.
3AJIAHME 4
Hecosmectusie coostus A, B,C ne 06pasyior nonnyio rpymiy coObITHIA, €ClIH X BEPOSTHO-

CTU PaBHBbI:
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
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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).

3AJIAHHUE 5

Bpocatot 2 monetsl. CoObiTus: A - rep0 Ha mepBoii MoHeTe, B- nudpa Ha BTOpoil MOHETE SBIIS-

IOTCSI:
BAPUAHTBI OTBETOB: 1) HECOBMECTHBIMU ~ 2) COBMECTHBIMH
3) He3aBUCUMBIMU  4) 3aBUCHMBIMHU.

3AJIAHHUE 6
Crynenr 3Haet 20 BonpocoB nporpammsl u3 30. Toraa BEposITHOCTh IPAaBUIILHOTO OTBETA Ha 3

BOIIpOCa paBHa
BAPUAHTbBI OTBETOB: 1) 57/203 2) 8/27 3)19/75 4) 146/203.

3AJIAHHUE 7
B niepBoii ypHe 6 6embIX 1 § YepHBIX IapOB, BO BTOPOH 7 Oenbix U 3 yepHbIX mapa. 13 Haygauy
B3SITOM ypHBI BBIHYT 0J1uH 1ap. Torna BeposSTHOCTh TOIO, YTO ATOT LIAp OKaXKeTcs OeJIbIM, paBHA

| OtBer | |
3AJAHUE 8

CoObiTie A MOKET HACTYNHTH JIHMIIb IPU YCIOBUU MOSIBICHHUS OJHOTO M3 2-X HECOBMECTHBIX
coobrTuii B, u B,, oOpasyromux nonnyro rpynmy. M3sectusl BepositHocte P(B)=2/3 u yc-

nosuble BeposTHocTH Py (A)=1/3, By (A)=2/5. Torna BeposTHOCTH COOBITHSL A pasna

BAPUAHTBI OTBETOB: 1) 16/45 2) 28/45  3) 22/45  4) 17/45.

3AJJAHHUE 9
I[I/ICerTHaSI cnyqaﬁHaﬂ BCJIMYHMHA 3alaHa 3aKOHOM PACIIPCACICHUA BepOHTHOCTeﬁ

X 1 3 5
P 01 03 06
Torna eé hynxuus pacnpenenenus sepostocteit F (X) umeer Bun

BAPUAHTBHI OTBETOB:
0 npu X<1 01 npu X<1
0,3 1<x<3 0,4 1<x<3
D FM={y o 2 Fpg=4, " "
0,6 mnpu 3<x<5 1 npu 3<x<5
1 npu X>5 0 npu X>5
0 npu X<1 0 npu Xx<1
01 npu 1<x<3 01 npu 1<x<3
3) F(x)= 4) F(x)=
) F) 04 mnpu 3<x<5 ) FOO 03 mpu 3<Xx<5
1 npu X>5 0,6 npu X>5.
3AJJIAHME 10

HenpepriBHas ciydaiiHasi BeTM4YHMHA 3a/1aHa MHTETPAIbHON (yHKIIMEH
0 npu X<0,

pacmpenenenus BepositHocTeit F(X)=<Xx°/9 nmpu 0<x<3,
1 npu X>3.

Toraa na0THOCTh BCpOHTHOCTCﬁ f (X) HUMECT BU

| OTBer |
3AJJAHHUE 11
I'paduk mmorHocTH BepostHocTel f (X) mokasan Ha pucynke. Toraa 3HaueHne a
f(x)
a

X\

0 ‘ 2a
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paBHO

BAPMAHTBI OTBETOB: 1)05 2)1 3)4J2  4)2

3AJIAHUE 12

JluckpeTHas ciiydaiiHasi BeJMUMHA 3a/1aHa 3aKOHOM PacIipe/Ie/ICHUs] BEPOSITHOCTEH
X 0 1 3
P 02 03 05

TOFI[a e€ MaTeEMaTHUECKOE OXHNIAHUE U JUCIICPCH paBHBI

| Otger |

3AJIAHHE 13

BepositHocTh mosiBienust coobitus A B 30 HE3aBUCHMBIX HCIIBITAHUSX, IPOBOAMMEBIX IO CXEME
bepnymu, pagHa 0,6. Toraa nucrepcus yucia MOSBJICHUH 3TOr0 COOBITHS paBHA

BAPUAHTBI OTBETOB: 1) 0,24 2)18 3)7,2 4)12.

3AJIAHHE 14

HenpepriBHas ciiydaiiHas BelM4YMHa pacnpejieneHa paBHOMEpHO Ha uHTepBaie (6, 10). Toraa eé
MaTeMaTHYECKOE 0XKHJIaHNUE U AUCIIEPCHSI COOTBETCTBEHHO PaBHBI

| OtBer ‘

3AJJAHHUE 15
HenpepbiBHas ciydaiiHas BeinuuHa X MOJYMHEHA HOPMAaJIbHOMY 3aKOHY paclpelesieHus ¢ Ma-
temaTuueckuM oxxuaanneM M (X)=a=20. BepostHocTh e€ nomaganus B uatepsan (20, 25)

paBHa 0,4. Torga BeposTHOCTb €€ monaganus B uaTepBan (15, 20) paBHa

| OtBer |

3AJIAHHE 16
CratucTudeckoe pacrpeielICHHe BRIOOPKH UMEET BH/T
X 2 4 5 8

i
n 2 5 7 6

I
Torma oTHOCUTENBHAS YacTOTa BApHUaAHTHl X; = 4 paBHa

| OtBer |
3AJIAHHME 17
ITo BeIOOpKE 0ObeMa N =100 mocTpoeHa rucTorpamma 4acror.
nA
h
10
8
a
2
04 8 12 16 X
Torna 3HaueHne a paBHO:
| OtBer ‘
3AJIAHHUE 18

W3BecTHO cTaTuCTUYECKOE paciipeieeHIe BHIOOPKU
X; 6 7 10 12 13

n 5 6 8 7 4

Torna e€ BeiOOpouHas cpenuss X, paBHa

| OTBer |

3ATAHME 19
Jana Bbi6opka oobema N. Eciam KaXIblil 21eMeHT BBIOOPKH YMEHBIIUThH B TPH pasa, TO BIOO-

pounas cpexusas X, .

BAPUAHTBI OTBETOB: 1) He usmenurcs 2) ymeHpluTCs B 3 pasa
3) yBenuuntcs B 3 paza  4) yMEeHBIIUTCS B 9 pas.
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3AJAHMUE 20
Mopa M u menuana m, BapHallMOHHOIO psiza

X. 12 13 15 16 18 20

n, 4 9 18 14 11 5

I
paBHBI

‘ Otser ‘

3AJAHUE 21
BBI60pO‘IHa$I CpE€aHAA IJI1 JaHHOI'O CTaTUCTHYCCKOI'O pacpEaCICHUA BBI60pKI/I
x 2 4 5 8 10

n, 4 7 14 8 7

1
paBHa X, =6. Toraa BeiGopounas qucnepenst D, pasua

BAPUAHTBI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.
3AJIAHUE 22
Haiitu moBepuTeIbHBIN HHTEPBAT JUIsl OIIEHKH C HajexKHOCThI0 ¥ = 0,95 HemsBecTHOro Marema-

TUYECKOTO OXKHMJAHHsI HOPMAILHO PACIPEICICHHOTO pU3Haka X TEeHEPAIbHON COBOKYITHOCTH
Xy, eciu u3BecTHBI 006eM BbIOOpKH N =30, BEIOOpouHas cpeausas X, = 2500, cpennee xBanpa-
TUYECKOE OTKJIOHEHHE reHepalibHOW COBOKYMHOCTH o =100, KBaHTHIIb HOPMAILHOTO pacipeie-
nenus t=2,58.

| OtBer ‘

3AJIAHHE 23
[Tpu nocTpoeHnn ypaBHEHUs JIMHEHHON perpeccun Y Ha X | Y =ax+b moiydeHsl cieayromnme

pesynbratel: I, =05, 0, =2, o,=11. Toraa BbIOOPOUHBIH KOd(HUIMEHT perpeccun Oyner

paBeH
BAPUAHTBI OTBETOB: 1)055 2) 1,1 3) 0,22 4) 0,275.

3AJIAHHE 24

Bri6opouHoe ypaBHeHue nuHeitHOU perpeccun Y Ha X umeeT BuA: Y =2X—3. Toraa BeIOO-
POUHBINA KO3 (OUIIUEHT KOPPETSAIUU MOKET ObITh paBeH

BAPUAHTBI OTBETOB: 1) 06 2) -06 3) -2 4) -3.

3AJIAHHE 25

Ecnu ocHoBHast runotes3a uMeet Bua H,: a=16, To koHKypupyomeil 6yzner runoresa:

BAPUAHTBI OTBETOB: 1) H;: a<16 2) H,: a<l6
3) H;:a>16 4) H,: a>14.

OrneHka «OTJIIMYHOY BBICTaBIsETCS CTYACHTY 3a 95 — 100% npaBUIIbHBIX OTBETOB,
OLIEHKA «XOPOLIO» - 32 HEe MeHee 75% NpaBUIIbHBIX OTBETOB;

OIIEHKA «YJIOBJIETBOPUTEILHO» - 32 HE MeHee 50-60% npaBUIIBHBIX OTBETOB;
OIICHKA «HEYJOBJIETBOPUTEILHO» - 3a MeHee 50 % NpaBUIBHBIX OTBETOB.

Kommiekt Bonipocos (YO)
(nast onenku komnerenumii OK-1, OIIK-5, IIK-2)

JIMHENWHAS 1 BEKTOPHASI AJITEBPA
Matpuiibl, TUTIBI MATPHII.
Onepainuu ¢ MaTpuilaMu, UX CBOKCTBA.
YMHOXEHUE TPSIMOYTOJIbHBIX MaTPHIL.
Martpuunas ¢popmMa 3aIuCH CUCTEMBI THHEHHBIX alITeOpandecKuX ypaBHEHUH.
Ornpenenureny U UX CBOMCTBA.
[Tonsitue onpenenurens. MUHOPHI U anredpanyeckue A0MOTHEHUS.

ook owdE
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7. CucTtembl TMHEWHBIX aNreOpanvdecknX ypaBHEHUH, OCHOBHBIC TIOHSTHS U OTIPEICIICHUS.

8. IlpaBuio Kpamepa pemieHus: CUCTEM JIMHEHHBIX YPaBHCHHI.

9. OOpaTHas MaTpula U €€ BEIYMCIIEHUE. Y CIIOBHE CYIIECTBOBAaHHUS 00PaTHOM MaTpPHUIIBL.

10. Pemienue cucreM JIMHEWHBIX alnredpandeckux ypaBHEHUH METOJIOM OOpaTHOM MaTPHIIbL.

11. Meton 'aycca penieHns CUCTEM JIMHENHBIX YPaBHEHUM.

12. PemeHue npor3BOJIBHBIX CUCTEM JINHEHHBIX YpaBHEHHM MeTo1oM ["aycca.

13. Panr matpunsl. Teopema Kponekepa — Kanennu.

14. OnHOpOoAHBIE CHCTEMBI JIMHCHHBIX YpaBHEHUW. KpuTepuii cymecTBOBaHUS HETPUBHAIBHBIX
peLieHui.

15. TlonsiTe BEKTOpa M IMHEWHBIE OTEpalluy HaJl BEKTOPaMH, CBOMCTBA OTICPAIIHA.

16. JIuneiinast KOMOMHAIS BEKTOPOB.

17. JIuneitHas HE3aBUCUMOCTh M JIMHEHHAs 3aBUCUMOCTh T€OMETPHUUCCKUX BEKTOpPOB. Kputepwii
JINHEMHOM 3aBUCHUMOCTH.

18. IlonsiTue 6a3uca. KoopauHaTel BEKTOpA.

19. OpronopmupoBaHHbIii 0a3uc. Pasnokenue BekTopa mo BeKTopam Oasuca.

20. YnopsiioueHHast TpoiiKa BEKTOPOB.

21. CxansipHO€, BEKTOPHOE M CMEIIAHHOE MPOW3BEJCHNE BEKTOPOB B OPTOHOPMHPOBAHHOM Oa-
3uce.

22. YCIoBUS OPTOTOHATBHOCTH, KOJUTMHEAPHOCTH M KOMIUTAHAPHOCTH BEKTOPOB.

23. JIuHeWHbBIC TPOCTPAHCTBA.

24. Marpuia repexoja ot 6asuca K 6asucy.

25. CoOCcTBEHHBIE BEKTOPHI M COOCTBEHHbIE 3HAUEHUS MATPHIIBI.

MATEMATHYECKHUM AHAJIN3

[ToHsATHE TEpeMEeHHON BEJIMYMHBI U 00JIACTH €€ U3MEHEHUS.

MOHATHE (PYHKIMOHAIBHOM 3aBUCUMOCTH, KIacCU(PUKAIUA PYHKIIHM.

Onpenenenne 1 TUIBI YACIOBOM MOCIEI0BATEIBHOCTH.

[Ipenen uucioBoil mocnenoBaTeaIbHOCTU. ApUPMETUUECKUE ONEpPAllMU HaJ MOCIEA0BATEb-

HOCTSIMH.

5. VYcnoBus cyliecTBOBaHHS KOHEUHOTO MpeJena YHUCIOBOM IOCIEN0BATEIbHOCTH (TEOPEMBI
Komm u Beliepmrpacca).

6. Bropoii 3aMevaTenbHBINA TTPeIe.

7. llpemen ¢ynkuuu. Omnpenenenus. ['eomeTrpuueckass HMHTEpIpeTaluss IMOHATHA Mpenena

¢yskuu. CBoiicTBa Mpeiesos.

beckoneuHo maiible, 6eCKOHEUHO O0bIINe QYHKIUH.

9. TIlepBsIii 3aMeUaTENBbHBINA TIPEICT.

10. BeckoHe4HO Maible BETUYHMHBL. DKBUBAJICHTHBIE OECKOHEUHO Majble U UX HCIOJIb30BaHUE
MIPY BBIYKCIIEHUU MpezenoB. Tabiniia SKBUBaJIEHTHBIX OECKOHEYHO MalbIX.

11. HempepsiBHOCTh (DYHKIIMM B TOYKE M Ha mpoMmexyTke. OqHocTopoHHHE mpenensl. Kinaccu-
(uKamus To4eK pa3pbiBa rpaduka.

12. CgoiicTBa (yHKIHMII, HEMPEPHIBHBIX Ha OTpe3ke (TeopeMsl Beltepiirpacca, bonbsiano — Ko-
I1H).

13. TIpousBoanas. I'eomerpruyeckuii u ¢punueckuit cMbica npousBogHON. KacatensHas u Hop-
MaJIb K IIJIOCKOW KPHUBOM.

14. Tabnuna npou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUH.

15. CBs3p MeXAy CyIIECTBOBAaHUEM MTPOU3BOIHON (QYHKIIMH B TOUKE M HEIPEPHIBHOCTHIO (PYHK-
WU B TOU K€ TOUKE.

16. ITponsBoHAS CYyMMBI, IIPOM3BEICHUS, YacTHOTO. [IpOM3BOIHAS CIIOKHOW M 00OpaTHOW (PYHK-
1005078

17. TlpounsBoaHas mapaMeTpPUIECKH 3aJaHHON (YHKIIUH.

18. IlpowusBoaHas GyHKIMH, 33JaHHON HESIBHO.

el AN

o
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19.
20.
21.
22.

23.
24.

25.
26.
27.
28.
29.
30.

31.
32.

SN

© oo

BOoo~NoORWDNE

13.
14.

15.
16.

0.
. Beruncnienue miomanei ¢ noMoIbo ONMpeaeIeHHOI0 HHTErpaa.
12.

JuddeperurpoBanue cI0KHON MOKa3aTeNIbHONW (QYHKINU.

Huddepenumpyemocts. Juddepennuan. ['eomerpudeckuii cMmpica nuddepeHimana.
[TpousBoanbie U MU GEpeHIaIbl BBICIIMX TOPSIKOB.

OcHoBHble TeopeMbl auddepennnaibHoro ucunciaenus (teopema depma, Teopema Pors,
Teopema Jlarpanxa, Teopema Komn).

[IpaBuno Jlonuras.

Muorounen Teitnopa u ero cpoiictBa. @opmyna Teitnmopa. OcraTouHblld WieH (HOPMYITBI
Teitnopa B hopme Jlarpanxka u [leano.

AcumnToTsl rpaduka QyHKIHH.

OkcrpemyM. HeoOxoaumoe yciioBue s3KkcTpeMyma.

JlocTaTouHbIE YCIOBUS KCTPEMyMa.

JloctatoyHoe ycioBue Bo3pacTaHus (YObIBaHUS) () YHKIIUH.

Haubonbiiee u HanMeHblee 3HaYCHUS (DYHKIIUK Ha OTPE3Ke.

BrinmykiiocTs, BOTHYTOCTh, TOYKa Meperuda. JJocrarouHoe ycioBHe BOTHYTOCTH (BBITYKIIO-
CTH).

HeoOxonumoe ycrnoBue Touku neperuda. Jloctatounoe yciaoBue neperuoa.

OO01ias cxema NOCTPOCHHUS U UCCIIEOBaHMSI rpapuKa QYHKIIUH.

OYHKIIUU HECKOJIbBKUX NIEPEMEHHBIX

Omnpenenenne U reOMETPUIECKUNA CMBICH (DYHKIIMU JIBYX NEPEMEHHBIX.

JIluHuu ypoBHS (QYHKLUU JIBYX IIEPEMEHHBIX.

YacTtHble Mpou3BOHBIE (PYHKIMH HECKOJIBKUX MTEPEMEHHBIX, UX T€OMETPHYECKHI CMBICI
DyHKIUU HECKOJIBKUX NTEPEMEHHbIX, HOHATHE MoJHOro Auddepennnana.
JuddepennmrpoBanue cI0KHBIX QYHKIUNA HECKOJIBKUX MEPEMEHHBIX.

[Tpon3BoIHBIE BBICHIMX MOPAIKOB (PYHKIIMH HECKOJIBKUX MEepeMeHHbIX. CMeIIaHHbIe TPOU3-
BoaHble. Teopema [lIBapna.

[Tpon3BoHas PYHKIIMU HECKOJIBKUX NTEPEMEHHBIX 110 HAIIPABICHUIO.

[Tpou3BogHas O HAPABIEHUIO U TPAJAUEHT CKAISIPHOTO TOJIS.

OKcTpeMyM (PyHKIIMM HECKOJIBKUX IEPEMEHHBIX.

. HeoOxoaumoe 1 goctaTouyHOE yCIOBHS KCTpeMyMa (PYHKIIMU JBYX NEPEMEHHBIX.

HUHTEI'PAJIBHOE NCYUCJIEHUE

[TepBooOpazHasi, HeonpeAeeHHbIN HHTErpas. TadauIa OCHOBHBIX HHTETPAJIOB.

3aMeHa NEPEMEHHON ¥ MHTErPUPOBAHUE I10 YaCTSIM B HEOIIPEEIIEHHOM UHTErpalIe.
HNHuTerpupoBanue ¢ MOMOIIBIO TOABEACHHS O] 3HaK auddepeHimana.

WHTerpupoBaHue panuoHaIbHBIX Jpo0eit.

HuTerpupoBanue Mo 4acTaM U 3aMeHa IIepeMEHHOM B OIIPEICIIEHHOM HHTErpase.
WuTerpupoBaHie TPUrOHOMETPUYECKUX (PYHKIUH, OCHOBHBIE IIPUEMBI.

HuTerpupoBanue uppanoHaibHbIX QYHKIIUH.

YHuBepcaipHas TPUTOHOMETPUYECKas OJCTAHOBKaA.

OmnpeneneHHblit HHTErpai u ero cBoiictBa. ®opmyna Hetotona — JleiiOuuna.

[TpunoxeHus onpeeNeHHOr0 HHTErpaa K PeIeHNI0 TeOMETPHUECKUX U (PU3UUECKUX 3aj1ay.

Brruncnenue niomang v JUIMHBL KPUBOH, 3a/JaHHON YpaBHEHUSMH B ITapaMeTpuieckoil gop-
Me.

Brruucnenue miomaay KpUBOJIMHENHOIO CEKTOPA B IOJISAPHBIX KOOPAUHATAX.

Beruncnenue miomane B NpSAMOYTOJIbHBIX M MOJISIPHBIX KOOpAMHATaX € IOMOIIBIO OIpe-
JIEJICHHOT'O MHTETpaJIa.

Brrancnenye JUIMHBL IYTH ¢ TOMOLIBIO ONPENEICHHOTO HHTETpaIa.

Brpluncnenue QMHBL 1y KpUBOH, 3aJaHHOM IapaMETPUYECKH.
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Brruucnenue o6bema Tena BpalieHus ¢ IOMOLIbIO ONPEeICHHOI0 HHTErpaia.

Brrancnenue niuomaay moBEpXHOCTH TENa BPAILCHHUS.

HecoOcTBeHHbIE HHTErpaIbl EPBOTO M BTOPOro Tuna. [IoHATHS CXOAUMOCTH U pacxoauMo-

CTH HECOOCTBEHHOI'0 MHTErpaa.

HecoOcTBeHHbIE HHTETPANIBI OT Pa3pbIBHBIX (DYHKITHIA.

Kparnble, KpUBOJIMHETHbIE HHTETPAJIbI

JIBOMHOM MHTETpal, OIIPEIEIICHUE U CBOMCTBA.

IIpaBuiia BEIYMCIIEHNS IBOMHOTO HHTErpaa.

HexoTtopbie npuioxeHus ABOHHOTO HHTErpaia (K BBIYMCICHUIO TUIOIAAeH, 00beMOB, CTa-
TUYECKUX MOMEHTOB, MOMEHTOB UHEPLIUU, KOOPAUHAT LIEHTPA TSHKECTH.

TpolHOM UHTErpa, ONpeAcIICHUE U CBOUCTBA.

KpuBonuHelHblil HHTErpajl IepBOro THUIA .

KpuBosmHeHHBIN HHTErpa BTOPOrO THIIA.

Heo6xoanMoe u 10cTaToOYHOE YCIIOBUS HE3aBUCUMOCTH KPUBOJIMHEIHOIO MHTErpajia oT Iy-
TH UHTETPUPOBAHUSL.

®opwmyia ['puna.

PSIJTBI

. HucnoBble NOJOXKUTEIbHbBIC pAAbL. ITonstue CYMMBI OECKOHEYHOT 0 paaa. CXO,Z[HH_II/ICCH n

pacxoasiuecs psibl.
Heo6xoanMelii nprU3HaK CXOAUMOCTH, TEOPEMbI CPABHEHHUS.

[Ipusnaku Hanam6epa u Komin, HHTErpaabHbli IPU3HAK.

3HaKoNepeMeHHbIE PsiJibl, A0COIIOTHAS U YCIOBHAS CXOJIUMOCTb.

Teopema JleitbHMIIa 0 CXOIMMOCTH 3HAKOUYEPEYIOIIUXCS PSAIOB.

@DyHKIMOHAIBHBIE PsAJIbl, PABHOMEPHAsI CXOAUMOCTb, TpU3HaK Beliepmrpacca.
CrenenHsle psijibl, TeopeMa Abens, THTepBal U PaJnyC CXOAUMOCTH CTEIIEHHOTO psja.
Psn Teitnopa. YcnoBus paznoxumoct GpyHkiuu B pan Teitnopa.

Paznoxxenue B psin Teilsiopa HEKOTOPBIX GYHKIMH (TaOJIUYHBIE PA3IOKEHUS).
ITpumenenue psana Teitnopa K TpUOIMKEHHBIM BBIYHCICHUSM.

OBbIKHOBEHHBIE TUOP®EPEHIINAJIBHBIE YPABHEHUSA

OcHOBHbIE MTOHATHUS TEOPUU OOBIKHOBEHHBIX AU(PPEpeHIInaNbHbIX YpaBHEHUM MEpBOro mo-
pszaka: ornpejesreHue OOBIKHOBEHHOTO IU(QPepeHINaIbHOr0 ypaBHEHHUs, (HOpMBI 3amucH
OOBIKHOBEHHOTO UG (HepeHIINATBLHOTO YPaBHEHUSI IEPBOTO MOPSAKa, TOHATHS 00IIEero u 4a-
CTHOTO peIlleHUH, OOIIero 1 Y4acTHOro MHTErpajoB.

[TocranoBka 3anaun Ko nis nuddepeHnmanbHOro ypaBHEHUS IEPBOTO MOPSIKA.
Teopema cyiiecTBOBaHUS U €IMHCTBEHHOCTH pemieHus s IuddepeHnanbHOro ypaBHe-
HUS IEPBOTO MOPSIKA.

I'eomeTprueckuil cMbIC 001IEr0 HHTErpaja OOBIKHOBEHHOIO J1.y. IIEPBOTO MOPSIKA.
JuddepeHnnanbHble ypaBHEHHs TIEPBOTO MOPSIIKA C pa3/IeIeHHBIMU U Pa3/IesioIuMUCs
IIEPEMEHHBIMH.

Jluneitnble nuddepeHnraIbHble YpaBHEHHs EepBOro nopsaka. Meron BapHaluu MpPOH3-
BOJIbHOM IIOCTOSIHHOM.

Huddepennnanbabie ypaBHeHUs N-ro nopsaka. OCHOBHbIE MOHATHUS: (POPMBI 3allUCH, TOHS-
THSL OOLIETO U YaCTHOT'O pEIIeHU.

ITocranoBka 3anaun Komun u kpaeBoil 3amaum At 0ObIKHOBEHHOTO UG (depeHIIHaTbHOTo
YpPaBHEHUs N-ro MopsAIKa.

WuTerpupoBanue auddepeHunanbHbIX YpaBHEHUNH N-TO MOpsiIKa METOI0M MOHUKEHHS 10-
paaxa.
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10. JIuneiinpie ogHOpoaHble nuddepeHnnanbable ypaBHeHUs N-ro mopsaka. Oomire cBOHCTBa
PELICHHI: TOHATHS JTUHEHHO 3aBUCUMBIX M JIMHEHHO HE3aBUCUMBIX PEIICHUH, ONPEIeTIUTEIS
Bponckoro, nonatue GpyHaaMeHTaIbHONH CHCTEMBI PELICHUH,

11. Teopema o cTpyKType 00IIero pemeHuss 0OBIKHOBEHHOTO JTUHEHHOTO OJTHOpOAHOTO Tudde-
PEHLIMATBHOTO YPaBHEHHsI N-TO MOPSAKA.

12. Jluneiinpie ogHOpoaHbIe AU depeHnraIbHble ypaBHEHUsI N-TO TMOPsIKa C MOCTOSHHBIMU
KodpdunrenTamu.  XapakTepUCTUUYECKOE YpaBHEHHE, €ro CBA3b C Iu((depeHnaIbHbIM
YpaBHEHUEM.

13. Bux 4acTHBIX pelICHUH JUHEHHOTO OJHOPOAHOTrO U(QEpeHIINATFHOIO YpaBHEHHUS N -
ro MOpsAKa C TOCTOSHHBIMU KO3(QUIIMEHTaMH B 3aBHUCHUMOCTH OT BUJa KOpHEH Xapak-
TEPUCTHYECKOTO YPaBHEHUSI.

14. Jluneiinbie HeoHOPOAHBIE MU PepeHIabHbIE ypaBHEHHUA. TeopemMa 0 CTPYKType 0O0IIero
pereHus.

15. Pemenue MMHEWHBIX HEOHOPOIHBIX AU(PEpeHIINaTbHBIX ypPaBHEHUN C MOCTOSHHBIMU KO-
s punmrentamu. Metoa nogdopa 4acTHOTO pEIISHUs s IPaBbIX YacTeil BUIa

f(x)=P,(x)e™, f(x)=M cosSx+ Nsin X,
f (X) = P(x)e™ cos Bx+Q(x)e™ sin BX.

16. Pemenne NMHEHHBIX HEOJAHOPOAHBIX MU(QPEpeHINATBHBIX YPaBHEHUH METOIOM BapHalluu
MIPOU3BOJIBHBIX TOCTOSIHHBIX.

17. IloctaHoBKa U peLIEHHUE 3a/1a4l Ha COOCTBEHHbIE 3HAUEHUSI.

18. Cucrembl auddepeHunanbHblx  ypaBHeHUU. [loHsiTue HOpMaibHOU cucTteMbl. [loHaTus
OOIIero W 4acTHOTO pelIeHHi cucTeMbl. Teopema o mpuBeneHUU IudGepeHIHaTEHOTO
ypaBHEHHs N-TO MOPAJIKa K HOpMaJIbHOU cuctemMe. MeTo 1 MCKITIOUeHUS HEU3BECTHBIX.

TEOPUS BEPOSITHOCTEM

=

Buapl cnyualtHbIX COOBITHIM.

2. Knaccuueckoe M CTaTHCTUYECKOE ONpEAETeHUs BEPOSTHOCTH NOsABICHUS coObITHSA. Oc-
HOBHbIE ()OPMYJIbI KOMOWHATOPUKH.

3. IlpuHIMIT CTAaTUCTHYECKOW YCTOWYMBOCTH OTHOCHUTENIbHBIX 4acTOT. CBs3b U paziauuue
MEX1y KJIaCCUYECKUM U CTATUCTUYECKUM OIPEIEICHUSIMU BEPOSITHOCTH.

4. T'eomerpuueckoe onpeneneHne BeposTHOCTU. 3a1a4ya brogdona.

Anrebpa cobbiTuil. [loHATHS CyMMBI M POM3BEAEHUSI COOBITHH, X TeoMeTpHuecKas UHTep-

nperarys. OCHOBHBIE 3aKOHBI alNreOpbl COOBITHMA.

6. Teopema clio’KeHUS BEPOSATHOCTEH JIIsi HECOBMECTHBIX COOBITHI. CIeICTBUS U3 Hee.

Teopema crokeHHs BEpOSATHOCTEH U1l COBMECTHBIX COOBITHIA.

8. Teopema yMHOXXEHHUSI BEPOSITHOCTEW JUIS 3aBHCUMBIX M HE3aBHCUMBIX COOBITHHA. [ToHATHE
YCIIOBHOW BEPOATHOCTH.

9. Teopema 0 BEpOSITHOCTH TOSIBIICHUS XOTS OBI OJTHOT'O COOBITHSI.

10. ®opmyna noIHOM BEPOSITHOCTH.

11. ®opmyna bepnysmiu.

12. JloxanbHas U MHTETpalibHas TeopeMbl Jlaruiaca.

13. Onpenenenre W THUIBI CIyYalHBIX BenW4uH. [IOHATHE 3aKOHA pacmpeeNieHus] CIlydaitHON
BeIM4YUHBL. Psin pacnipenenenus.

14. UnrerpanbHas (yHKUMA pacrpeneneHus BeposiTHocTed. OrmpeneneHue, BEpOSTHOCTHBIN
CMBICJ U CBOMCTBA.
[InoTHOCTB BeposiTHOCTER. OnpeneneHne, BEpOSATHOCTHBIM CMBICH W CBOWCTBA.

15. CBsi3b MeXy UHTETpAIbHOM (YHKIMEW paclpeleleHusi BEpOsSTHOCTEH U IJIOTHOCTBIO Be-
POSITHOCTEM.

16. Onpenenenue, BEpOATHOCTHBIN CMBICI MU CBOMCTBA MAaTEMaTHYECKOIO OXHUIAHMS JUIS JWC-

KPETHBIX U HEIIPEPBIBHBIX CIIy4YalHBIX BEIUYUH.

o

~

61



17. Onpenenenue, BEpOSITHOCTHBIN CMBICT M CBOMCTBA IUCIIEPCHH.

18. buHOMUAaTBHBIN 3aKOH pacnpeneeHus.

19. Cpennee m HamBeposTHEHIIIEE YKCIIA MOSBICHUA COOBITUS TTPH OMHOMHAIILHOM pacIipeiese-
HUM.

20. 3axon pacnpeznenenus [lyaccona.

21. PaBHOMEpHBII 3aKOH pacupeiesIeHUs BEpOSITHOCTEH.

22. moKa3aTeNbHBIN 3aKOH PaCIpe/IeNiCHHsI BEPOSTHOCTEH.

23. HopMmauibHBIi 3aKOH paclpesielieHus: BeposaTHOcTell. BeposTHOCTh monafanust ~ HOpMajabHO
pacrpeeIeHHON CIIy4YalHOW BEJIMYMHBI HA MPOU3BOJIbHBIA KOHEYHBIA MHTEPBAL.

24. BeposATHOCTb MOIa/laHUsl HOPMAJIbHO paclpe/ielIeHHON CilydaliHON BeJIMYMHBI HAa MHTEpBal,
CUMMETPUYHBIA OTHOCUTENIBHO cpefHero 3HadeHus. IIpasuio tpex curm. Teopema Jlamy-
HOBA.

25. [IpenenbHbIe TEOPEMBI TEOPHH BEPOSTHOCTEH.

MATEMATHYECKAS CTATUCTHUKA

=

IIpeameT 1 OCHOBHBIE 3aJa4¥ MATEMAaTUYECKON CTATUCTUKHU.

[TonsiTue o BBIOOpOUHOM MeTo/e. ['eHepanbHas U BBIOOPOYHAsi COBOKYITHOCTH.

OcHOBHbBIE TOHATHS MaTEMaTHYECKOM CTAaTUCTUKU (BapUAI[MOHHBIM psJ, 4acTOTa, OTHOCH-

TeJbHas 4acTOTa, CTATUCTUUECKOE PACIPEeIEHIE BIOOPKH).

OMnupudeckas GyHKIHS pacipeaesieH s BRIOOPKH U €€ CBOMCTBA.

ITosIMroH 4acToOT U MOJIMTOH OTHOCUTENIBHBIX 4aCTOT.

I'ucrorpamma 4acToT ¥ OTHOCHUTEIIBHBIX YaCTOT.

TodeuHsble OLIEHKH MapaMeTpoB pacnpeaencHus. TpeOoBaHMs K OLIEHKaM.

Boi6opounas cpenusis. CBONCTBO yCTONYMBOCTH BBIOOPOYHBIX CPEIHUX.

Bei0opouHast ¥ ucrpaBieHHas! IUCIEPCUH.

10 WuTepBanbHble OLIEHKH. JloBEpUTEIbHBIM MHTEPBAI U JOBEpUTEIbHAsI BEPOATHOCTh. [loHs-
THE TOYHOCTH OLICHKH.

11. IlocTpoeHue 10BEPUTEIHLHOTO UHTEPBaa IJIsl OLIEHKU T'e€HEepalbHON CpeHEN TPU U3BECTHOM
CpEIHEM KBaJpaTUYECKOM OTKJIOHEHUHU.

12. TlocTpoeHne NOBEPHUTENHHOTO MHTEPBAJa JUIS OICHKH T€HEpAIbHOW CpeaHel Mpu He- u3-
BECTHOM CpEJHEM KBaJpaTH4ecKOM OTKJIOHeHuHu. Ciy4ail manoil BeIOopku. Pacnipenenenue
CrprozieHTa.

13. VnpouieHHbIe METOBI pacyeTa CTATUCTUYECKUX XapaKTEPUCTUK BBIOOPKH. Y CJIOBHBIE BapH-
aHThel. MeTo npon3BeicHU.

14. Kputepuu cornacusi. Y poBeHb 3HAUUMOCTH.

wn
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15. Kpurepuii )(2 [Inpcona.

16. KoppensiuoHHasi 1 perpecCHOHHAst 3aBHCUMOCTH.

17. YpaBHeHHe BEIOOPOYHON perpeccuu.

18. Br10opouHbIil KOA((GUIIMEHT PErpECCHH.

19. BeiOopounblit K03()(PUITUEHT KOPPENALIH.

20. CBs13b MEKIY BHIOOPOYHBIMH KOA(PPHUIIMEHTAMH PETPECCHH KOPPEIISITUH.

KoMmiekT 3aganuii 1J151 BLINOJTHEHU S
pacdetrHo-rpapuueckunx paoor (PI'P)
(nast onenku komnerenuuii OK-1, OIIK-5)

10 AUCIUIIJIIMHE MareMaTuka
(HauMEeHOBaHME AUCIUILIIMHBI)
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Ilo anredpe
PI'P Ne 1, vactn 1

-1 1 0 2 0 2
3amanme Nel. Jlanbt matpuriet A=| 1 3 2 | mw B=|0 -3 3
4 0 -3 1 1 -1

Beimonuuts geiicteus: A2 +8BT .

3ananue Ne2. ITpoaomkuts ganHoe MaTpuunoe paBenctBo (2A+3B)* —4A”° —6AB =K

Y TIPOBEPUTH €T0 NIt MAaTPULl A U B U3 MepBOro  3aJaHus.

3amanue No3. BIUUCIUTh ONpeeuTeb ABYMs ClIOCO0aMU: Pa3IoKEHHEM T10 MTEPBOM CTPOKE U
pa3JI0KEHUEM I10 IIEPBOMY CTOJIOLY.

10 -1 2
02 1 -1
11 -1 1
11 -2 1
3ananue Ne4. /{nst naHHOW MaTpUllbl HalTH 00paTHYIO MaTpully. CienaTbh NPOBEPKY.
1 0 2
1 1 0].
-1 2 3

Bajanne Ne5. Pemmts marpudnoe ypaBaenne AXB =C (maiitu X). Coenats mpoBepKy.

S P LR I

3ananue Ne6. HaiiTu panr MaTpuisl.

1 -1 2 3
0 5 4 3

2 3 8 9 15|
3 -8 26 2

PI'P Ne 1, yacrp 2
3ananue Nel. Pemuth cucremy meronoM Kpamepa. Cnenats npoBepKy.
X, +4X, =Xy =2
2X +2X, 43X, =7
3% +6X,—2X%, =1
3ananue No2. Pemuts cuctemy u3 Nel metogoM oOpaTHON MaTpHUIIBI.
3aganue Ne3. Pemuts cucteMy u3 Nel metonom ["aycca.
3ananue Ne4. Pemuth HeOqHOPOIHYIO cucTeMy MeTtofoM ['aycca. Haiitu oOiee pemenue u ya-
CTHOE pelIeHUE.
X, + X, +2X; +3X, =5
3%, +2X, — 4%, —2x, =1
ox, +4x, + 4x,=11
3ananue NoS. Pemuth ogHOpOIHYIO cucteMy metoaoM ["aycca. Haiitu obmiee pemenue u @CP.
2X, +6X, —9%, —9x, =0
4x, —5%,+x, =0
3% +3X, = 7X;—4x,=0"
X, —3X, + 2%, +5X, =0
PI'P Nel, vactn 3
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3amanme Nel. TTokasatk, 4To BEKTOpEI M, N, P 00pa3yioT 6askc B IPOCTPAHCTBE U PA3IOKUTH
BekTop @ mo oromy Gasucy: m=(1,-1,2),n=(2,0,3),p=(-2,-11),a=(5—4,13).
3amanue No2. Jlanbl BekTopel M W N . BBIACHUTH — KOJUTMHEAPHBI JIK BEKTOPHI A U b .

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

A
3aganue Ne3. Haiitu |§|,ecn1/1 |m|:6\/§,|ﬁ|:2, (m,n)=135°, a=6n-m.
3amanue Ned4. Jlan A ABC . Haiitu ZB,ecin A(1;-1;2),B(3;3;2),C(7:1;2).

Baganue No5. Tlpu kakux 'x' BekTopsl @ u D mepnenmukysnspabr?
a=(x;1;-4),b =(x-3;12; x).
3ananue Ne6. Haiitu momaas napamienorpaMMa, IOCTPOEHHOTO Ha BEKTOpax a U b.
_ A
a=2m-5n,b=m+n,|m|=12,|0|=3 (M M) ="

3ananue No7. Haiitu ruomanp tpeyroiabauka ABC, ecnmn A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
3ananue Ne8. Jlanbl BEKTOpHI 4, b, T . BeisicHUTb — KOMILJIAHAPHBI JIM BEKTOpHI. ECiu BEKTOPHI

He KOMILTAHAPHBL, TO HAlTH 06BEeM IapalUIeleliea, IOCTPOCHHOrO Ha BekTopax &, b, C u
ONpEIETUTh — KaKyK TPOUKY OHU 00pasyIoT.
a(l;-1;5),b(2;4;-2),c(3;0;1).
PI'P Ne 4
Bajanne Nel. Jlnsg nuHeliHOro omeparopa A — 3amaHbl 00passbl Oa3MCHBIX 3JIEMEHTOB
Age,, Ag,, Ae,. 3anucats maTpuny oneparopa 4 B 06asuce €, €,, €, u HaiiTu 06pa3

JyeMeHTa X .
Ae, =7e +3¢e,-2¢e,, Ae,=¢€ —¢,+4e,, Ae,=2g¢ +2¢,+3¢€,,
X =28, —48, +¢,.
3ananue Ne2. Haiitu coOCTBEeHHbIE 3HAUEHUS U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OIIepaTopa,

o -4 1
3a/IaHHOTO B HEKOTOpOM Oasuce MaTpuiieid A =( 7 ol
ITo unTerpanam
HeonpeneneHHblii MHTErpaJ
HajiTu unTerpabl.

\/tg_x+3 sin 2x dx 5x+1 C°5(2 5\/—)
L = 2. Icossxdx 3. I—zxm 4.[—,—X2+2X+7dx 5. [ ————
6. I 1 3x cos5xdx 7. jarcth\/_dx 8. Ie_XCOS5XdX 9. jx In x+3)dx 10. wa 11.

I(Z— x)In 3/xdx

12. [(x* +3x-1)3"dx 13, j3xsin2§dx 14, j(8x—3)cos§dx 15. [(+/7 -5x)sin xdx

arcthx+x 18 I smx+cosx x* —4x3 +13x

X
16. 1 | 1d 17. 9. d
Joy it ey a7, [0 (cosx—sinx) J x(x-1)(x-2)
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3 py? B 3 2
20. jzx bx" +7x—4 j(x rox 22X+l g0y [sin* 2xcos® 2xdx 23. [sin?xcos?3xdx 24.

(x+1)(x—-2)* 2t X* +1)(x* +x+2)

dx dx
PR crechakl e

OnpeneneHHbI HHTErPaJ
1. Haiitu momaas GpUrypsl, orpaHuueHHON rpadukaMu yHKIIHHA.
2. Haiitu momans GUrypsl, OrpaHUuEeHHON JIMHUSAMH, 33JaHHBIMUA YPAaBHEHUSIMH B MOJIIPHBIX
KOOp/AMHATaXx.
3. Haiitu o6bem Tena, 00pa3oBanHOTro BpameHueM Guryp. st HeueTHbIX BAPHAHTOB — OTHOCH-
TenbHO ocH 0X, 17151 YeTHBIX BApUAHTOB — OTHOCUTENIBHO ocH 0.
4. BBIYMCITUTH JUIMHBI YT KPUBBIX:
a) 3aJJaHHBIX YPaBHEHUSAMHU B IIPSIMOYIOJIbHON CHUCTEME KOOP/ANHAT;
0) 3a7aHHBIX YPAaBHEHHUSIMU B TIOJSIPHBIX KOOPAMHATAX — JUIS YETHBIX BAPHAHTOB,
YpaBHEHUSIMHU B ITapaMeTpHUecKoi (hopMe — /17151 HEUETHBIX BApUAHTOB.
5. BBIUHCINUTH TUIOMIAIN TOBEPXHOCTH, 00pa30BaHHOM MPH BpaleHNH BOKPYT ocu 0X KpHBOH.
6. BbrrunciauTh HeCOOCTBEHHBIE HHTEIPAIbI UM YCTAHOBUTH X PACXOAUMOCTb.
VYcnosus 3anaq

1) y=x*12, y=1@1+x?) 2) r=sin’ep 3) x =2y, y=[X
4a) y=¢", 0<x<Inb5 46) r=3(l-singp) -7/2<p<-7x16

1
. [xIn?xdx

% dx
5) y=1/x, 3<x<4 6 [—
{(2x—1)\/x2 -1 o

KpaTHble, KpuBoJIMHeliHbIe HHTETPAJIbI
2 2y
1. VI3MeHUTH MOPSIOK UHTErpUpoBaHus B aBoiiHOM uHTerpane [dy [ f (X, y)dx.
0 y-2
2. BeraucianTh 00beM Tela, OTPAaHHYEHHOTO TOBEPXHOCTSIMH X% + y2 =4X, =X, 7=3X
3. BBIUMCTUTH MEXaHWYECKHE XaPAKTEPUCTHKH TUTACTHHBI - YCIOBUS, 3a/IaI0IIHE TUTACTHHY:
AABC, A(0;0), B(=3;0), C(0;)) Haiitu X, Y,.
4. Bbr4uciuTh paboOTy CHIOBOTO TIOJIS BOJIb IYTH, 331aBA€MOr0 JIMHUEH | B HampaBlieHUH BO3-
pacranus mapametpa t: cuma F = (x%;y—z%;X), ypaBHeHHe KpuBOii
x=t y=t-1z=2t,0<t<2

ITo 00bIKHOBEHHBIM IH(PepeHIHATBLHBIM YPABHCHHAM

1. HapucoBaTh HHTETpanbHYIO KPUBYIO ypaBHEHHS )’ = x? - Y, TPOXOASILYIO

yepe3 Touky M(2;3/2).Pemuts ypaBHEHHE METOIOM H30KJIHH.
Peuntes ypaBHeHUS:

2. J4+y*dx—ydy = x*ydy,

2

3 oW _Y 8 ¢

dx x> X
4 dy 3x+2y+1
" dx Xx+1

2 2
5. xe” dx+(x*ye” +tgy)dy=0.
Pemmts 3amaun Komwm y1st ypaBHEHHI:
6. W_2 % Y@ =1,

dx x* x
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10.
11.
12.

13.

14

15

16.
17.

18

4y'+x%y = (x* +8)e >*y?, y(0)=1.
Permts ypaBHEHUE: X2y 4 xy" = 1
. Permuts 3amauy Komm:  y” =18sin® ycosy, y(@) = % , y'(1) =3.

Pemnts ypaBHeHMS:
rnre nro__

yo oty =x,
y"" +5y"+7y"+3y = (16x+20)e*,
y" + 25y = 2€0s5x —sin5x + e,

"3y 42y =— .
VY = e

. Pemmmts kpaeByto 3amauy: y'+2y'+5y=-3sin2x, y(0)=1, y(zj =0.

. Haiftu coOcTBeHHBIC 3HAUeHUSI A U COOCTBEHHBIC (YHKIIMU Y 3aJauu:

y'+Ay=0, y(0)=0, y'(b)=y(b).

Pemnte ypaBHeHMS:

x?y" +2xy' -6y = xInx,
y'—xy'-4y=0.
Pemnte cucreMsl ypaBHEHMIA:
21 _ r_ _ r_ _ H
| {x 7' +5x2+4y =0, L {z’ y—2, 2. {y' 4y—3z+sinX,
y' =z y'=z-y. Z2'=2y—17—COoSX.

ITo Teopun BeposiTHOCTEH

VY cOopuuka umerorcs 10 neraneld, Majno OTIMYAIOUIMXCA MO BHEUIHeMY BuAy. M3 HUX 6
JeTajiell mepBoro copra, a 4 — Broporo. KakoBa BEpOSTHOCTb TOrO, YTO CPENU B3STHIX
Haymaudy 5 getaneit 3 okaxxyTcst mepBoro copra?

B ypHe 7 4epHBIX IAPOB U 5 XKENTHIX apoB. HailTH BEpOATHOCTBL TOTO, YTO CPEIU HAyAady
U3BJICYEHHBIX 4-X IIapOB OKaXkeTcs 0oJiee 2-X JKEITHIX.

BeposTHOCTh OTKa3a KakXIOro W3 HE3aBHCHMO paOOTAIOIIMX 3JEMEHTOB 3JIEKTPUUYECKOMH
uenu pagaa P =0,05. Haiitn BeposTHOCTE 6€30TKa3HOM PaGOTHI SIEKTPHIECKOMN LEMH.

l_

]
I

Ha nByx crankax oOpa0aThIBalOTCs OJHOTHITHBIE JeTa. BeposSTHOCTh M3rOTOBJICHHS CTAHAAPTHON
JleTanu Juid epBoro cranka pasHa 0,96, a nins Broporo ctanka - 0,92. Jleranu CcKiIaabIBaroOTCs B OA-
HOM MecCTe, IPUYeM MEPBBIA CTAHOK M3TOTAaBIMBaEeT B 1,5 pa3a MeHbIe aeraneid, uem BTOpoi. Haiitu
BEPOATHOCTH TOI'0, YTO B3ATasd HayJady JAC€Tallb OKaXXCTCA HeCTaH}IapTHOfI.

BepostHOCTH TOrO, 4TO HayAady B3sATas AeTalb M3 NAapTUM cTaHaapTHa, paBHa 0,92. Haiitn
BEPOATHOCTHL TOI'0, 4YTO CpE€AU B3ATBIX HayJdady MICCTH HeTaﬂeﬁ HE MCHEC [JIBYX OKaXYyTCA
HECTaHIaPTHBIMHU.

BepositHocTh Oe30TKa3zHOM paboThl Kaxaoro u3 700 He3aBHCHMO PabOTAIOIMIUX JIEMEHTOB
HEKOToporo ycrpoiictsa pasHa 0,85. HailTu BepOATHOCTH TOTO, YTO BBIMAYT U3 cTpost oT 80
1o 120 snemenToB; poBHO 100 351€MEHTOB.

YCTpoiCcTBO COCTOMT W3 4-X BIEMEHTOB, pabOTAIOIMX HE3aBUCHUMO JpYr OT Jpyra.
BeposiTHOCTE HaneKHOW pabOThI KaXJOTO AJIEMEHTa B OJHOM HcCHbITaHUM paBHa 0,9.

66



CocTaBuUTh 3aKOH paCHpElENICHUs [UCKPETHOM ciay4yailHOW BenWuuHbl X - 4uKcia
OTKa3aBIIUX YJIEMEHTOB B OJJHOM OIIBITE.

8. HeszaBucumele ciaydaiinbie BenmuuuHbl X U Y 3aaHbl pAIaMy pacipeesieHusl.

2 | 15 2‘3 15 0 | 2

X Y

01 ] 03 | 02
P

03 |02
P
. 2
HaiiTu cpennee KBaapaTuueckoe oTknoHenue Beauunapl Z =2X < —3Y .
9. VYcrpoiicTBo cocToUT U3 4-X HE3aBUCHUMO palOOTAIOUIMX OJHOTHUIIHBIX 3JIEMEHTOB.
BeposiTHOCTE Hafe)KHOM paObOTHI KaKI0T0 AieMeHTa paBHa 0,995. Haiitu BeposiTHOCTH TOTO,

4TO paboTaIOT HE MEHEE TPEX DJIEMEHTOB.
10. Cnyuaiinas BennunHa X 3ajaHa IUIOTHOCTBIO BEPOSTHOCTEH:

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

Haiitn koaddunment "a", wHTErpalbHYIO (QYHKIHIO pacrpeesieHuUs
F(x), M(X), D(X) u BepositHOCTh momaganus X B untepnai (0,2; 0,8).

11. Ha cranke u3roraBiuBaeTcsi aetanb. Ee anmuna X - ciyuyaiiHas BeIMYMHA, paclpeieieHHas
110 HOPMaJILHOMY 3aKOHY ¢ mapameTrpamu: d =20 cm, 0 =1,1 cm. Haiitu BeposTHOCTB TOTO,
YTO JIJIMHA JCeTalln 3aKitoueHa Mexay 19 cm u 21,1 cm. Kakoe oTkIIOHEHHE JUTMHBI Tl OT
a MOXHO rapantupoBarb ¢ BeposiTHOocThiO 0,9; 0,997 B kakux mpenenax OyayT Jiexarb
MIPAKTUYECKH BCE pa3Mephl aeraneil ?

ITo MaTeMaTH4YeCKOM CTATHCTHKE

Jlnis kaxioro BapuanTa Tpedyercs:

1. TlpenctaBuTh OMBITHBIC JaHHBIC B CTPYIIMPOBAHHOM BHE, pa30WB Ha K paBHOOTCTOSIINX
YaCTUYHBIX MHTEPBAJIOB.

2. Haiitu sMmnuprueckyro QyHKIIHIO pacTipeieieHus U TIOCTPOUTH €€ TpaduK.

3. TlocTpouTh MONUIOH U THCTOTPAMMY OTHOCHUTENBHBIX YacCTOT.

4. BpIYHACIHTH METOIOM MPOU3BEICHNUN YMCIIOBBIE XapPaKTEPUCTHKH BBIOOPKH: BBIOOPOUYHYIO
CPEHIOI0, BHIOOPOUHYIO U UCIPABICHHYIO JMCIIEPCUHU, BHIOOPOUHOE CpejiHee KBajapaTH-
YECKOEe OTKJIOHEHHE, KOI(DPUIIMEHTH aCHMMETPHUH U KCIIECca.

5. HaiiTu TouyeuHble OLIEHKH MapaMeTpOB HOPMAIBHOTO 3aKOHA paclpeseieHus U MIIOTHOCTh
BepostHocTer f(X).

6. IlpoBeputh, cormacyercs Ju NpUHUMaeMas FMIOTe3a O HOPMAJIbHOM pAacHpeleseHUH Te-
HEpaIbHOM COBOKYIMHOCTH C SMIUPUYECKHM pacHpeieleHHeM BBIOOPKH, UCTIONb3YsS KPHUTE-
pun [Tupcona nu Konmoroposa (npu yposHsx 3Hauumoctu 0,05; 0,01).

7. Haiitu wuHTepBajbHBIE OLEHKU MapaMeTPOB HOPMAIBHOTO 3aKOHA pacIipe/iesIeHus], PUHSB
JIOBEPUTENBHYIO BepoATHOCTE ¥ = 0,95 1 0,99.

3aganue
PesynpTaThl peructpanuu cpeiHel dKCILTyaTallMOHHONW CKOPOCTH JBMXKEHUS aBTOOYCOB
Ha MEXJYTOPOJIHBIX MaplIpyTax MpeAcTaBiIeHbl B BUJIE BApUAllMOHHOTO psifia B TabJIMLe

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 41,1 43,1 46,5
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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

Kpurepun onenkmu:

- OLICHKA «3a4TCHO» BBICTABIACTCA CTYACHTY, €CIIM OH PErysIpHO B TCUCHUC CEMECTpa MpECIa-
CTaBJIAI pCHIICHUSA 3aaa4, BBIIIOJHUII ITOJHOCTBIO BCC 3aaHUA U UX 3alllUTUJI, OTBCTUB Ha BOIIPO-

ChI IIPCOOaBATCIIsA,

- OLI€CHKAa «HE 3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIIM OH HEPEryJIsIpHO B TCUCHUC CEMECTpaA
MNpEaACTaBJIA PCIICHUA 3a4a4, BBIIIOJHWUII 3aJaHUA HC IMOJIHOCTBIO WA BOO6HIC HC MMPCACTaBJIAI
pa6OTI>I Ha IIPOBEPKY, AOMYCKACT CYIICCTBCHHBIC HCTOUYHOCTHU B OTBETAX HA BOIIPOCHI IIPLCIIoaa-

BaTcCJId.
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