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1. Ilean ocBOEHHUSI TUCUUILIHHBI

K O0CHOBHBIM 1eJIsIM OCBOCHUSI TUCHUIUIMHBI «MareMaTuka» cleyeT OTHe-
CTH:
- BOCIIUTAHUE Y CTYJEHTOB OOIIEH MaTEMaTUYECKOM KYJIbTYPbI;
- MPUOOpETEeHUE CTyACHTAaMHU MIMPOKOr0 Kpyra MaTeMaTUYECKUX 3HAHWUM, YMEHUU U
HABBIKOB;
- Pa3BUTHE CIIOCOOHOCTHU CTYJIEHTOB K MHAYKTUBHOMY U JAEAYKTHBHOMY MBIIIJIECHUIO
Hapsly C pa3BUTHEM MAaTeMaTUYECKOW UHTYULINH;
- YMEHHE CTYJACHTAMH Pa3BHBATh HABBIKM CAMOCTOSTEIHLHOTO M3YUYEHUS YUeOHOU U
Hay4HOH JIMTEPATyphl, COAEpKAILIECH MAaTEMATUYECKUE CBEICHUS U PE3YJIbTaThL;
- (hopMUpOBaHHE y CTyJIEHTa TpeOyeMoro Habopa KOMIIETEHIIUH, COOTBETCTBYIOIINX
€ro HAIpPAaBIICHUIO MOATOTOBKH U 00€CMEYUBAIOIINX €0 KOHKYPEHTOCIIOCOOHOCTh Ha
pBIHKE TpyAa.

K oCHOBHBIM 3agayaM OCBOCHHS TUCHMIUIMHBI «MaremMaTuka» CleIyeT OT-
HECTHU:
- OCBOGHHUE CTYJICHTAMH OCHOBHBIX MOHSATHN, METOJOB, (POPMUPYIOIINX OOIIYI0 Ma-
TEMaTUYECKYIO0 MOATOTOBKY, HEOOXOAUMYIO ISl YCHEIIHOTO PelIeHUs MPUKIaIHbIX
3a/ad;
- IOJITOTOBKY CTYJIEHTOB K JIEATEIbHOCTH B COOTBETCTBUM C KBaTU(DUKAITMOHHON Xa-
PaKTepUCTUKON OakallaBpa MO HAMpaBIICHUIO, B TOM 4ucie (OPMUPOBAHUE YMEHHI
HCII0JIb30BaTh OCBOCHHBIE MAaTEMATUYECKHE METObI B MPOPECCUOHAIBHON JEeATENb-
HOCTH.

2. Mecto nucuuiuinnbl B ctpykrype OOII 6akanaBpuara

Jucournnaa «MartemaTHKa» OTHOCHTCS K 0o0s3aTenbHOM dacTu 010ka b1. Ee

M3y4YeHHE 00eCIIeUnBaeT N3yUYCHHUE TUCITUTLINH:
B 6aszoeoti wacmu.

- pu3HKa;

- “HGOPMAITMOHHBIE TEXHOJIOTHH;

- TEOPETUYECKAsI MEXAHUKA,;

- COIPOTHUBIICHUE MATEPHUAJIOB;

- CTPOUTEbHAS MEXAHUKA,

- TEOpUS YIIPYTOCTH C OCHOBAMHU T€OPUH TUIACTUYHOCTH U TIOJI3YUYECTH;

- MEXaHHKa >KUJIKOCTH U rasa,

- 3JICKTPOTEXHHUKA U DJICKTPOHUKA;

- TEOPETUYECKNE OCHOBBI TEIJIOTEXHUKH;

- UHXKCHEPHAas reoqe3us;

- METPOJIOTHS, CTaHAAPTU3AIMS U CEPTUDUKAIINS,
- BEPOATHOCTHBIE METOJbl CTPOUTEIPHOM MEXAaHUKH U TEOPUHU HAJICKHOCTHU
CTPOUTEIIbHBIX KOHCTPYKIIUK;
- HEJIMHEWHBIE 3aJ]1a4l CTPOUTEIILHOW MEXaHUKHU;
- TeOpHs pacyeTa IJIACTUH U 000JI0YCK;



- ITMHAMUKA U YCTOMYUBOCTb COOPYKECHUM;
- CEICMOCTOMKOCTb COOPY>KEHUMU;
- JKOHOMUKAQ;
- cTpouTelbHas PU3MKa;
B uacmu, popmupyemotii yuacmuuxamu oopazoeamenbHbix OMHOUEHUI
- 0COOCHHOCTHY MTPOECKTUPOBAHMS POCTPAHCTBEHHBIX KOHCTPYKITUH;
B oucyunnunax no evibopy cmyoenma.
- IOITOBEYHOCTH OETOHA U ONPEEICHUE CPOKOB CIIYKObI 3[JaHUSI Pacue€TOM
Ha [IPOTPECCUPYIOLIEE Pa3PYILICHHUE;
- IPOTHO3UPOBAHUE NPOYHOCTU M JOJITOBEYHOCTU CTPOUTEIBHBIX KOH-
CTPYKLHHA METOJIAMHU MEXAHUKH Pa3pyLLICHHUS.

3. Ilepeyenn NIaHUPYEMBbIX Pe3yJabTATOB 00y4eHHs N0 JUCHUILIHHE,
COOTHECEHHbIC C IUIAHMPYEMbIMH Pe3yJIbTATAMHM OCBOCHHSI 00pa30BaTeIbHOH
NporpamMmblI

B PE3YJIbTaTC OCBOCHUSA AUCHUIIINHBI Y 06y11a101u14xc;1 (bOpMHpYIOTCH CICAyromue
KOMIICTCHIIMHU N JOJIXKHBI OBITH AOCTHUTHYTBI CIICAYIOINUC PC3YJIbTAThI O6y‘I€HI/I}I KakK

oTall (bOpMI/IpOBaHI/IH COOTBCTCTBYIOIIHUX KOMHGTGHHHﬁI

Kon B pe3yabrarte ocBoenuss | IlepedyeHb miiaHupyeMbIX pe3yJibTa-
KOMIIETCHIIMM | 00pa30BaTe/IbHOM NPo- TOB
rpaMMbl 00y4YaroIumncs 00y4eHHs 110 JTUCHHUILIHHE
JA0JIZKeH 00/1a1aTh
OIIK-6 UCIIOJIb30BAHUEM  OCHOB- | 3HATH:
HBbIX 3aKOHOB €CTECTBEH- | OCHOBONOJATAOUIME  TEOPETUUYECKUE

HOHAYYHBIX JUCIUIUIMH B
npodeccuoHaNbHON  fes-
TEIBHOCTH, TPUMEHECHUEM
METO/IOB MaTeMaTHIECKOTO
aHalM3a ¥ MaTeMaTU4eCcKO-
ro (KOMITBIOTEPHOTO) MO-
JETUPOBAHUS, TEOpeTHYe-
CKOTO M DJKCIEPUMEHTATb-
HOTO UCCJIeIOBAHUS

MOJIOKEHUS], MPETyCMOTPEHHBIE MPO-
rpaMMO JUCIUIUINHBI, POJb U 3HAYE-
HUE OCHOBHBIX 3aKOHOB €CTECTBEHHO-
HAyYHBIX TUCIUATIINH

YMeTh!:

UCIIOJIb30BaTh  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUIUINH B
npodeCCUOHAIBHOM  JIeATEeIbHOCTH,
YMETh MPUMEHSITh METOJbI MaTEMaTH-
YEeCKOIo aHaju3a U MaTeMaTH4eCKOro
(KOMITBIOTEPHOT0)  MOJEIUPOBAHUA,
TEOPETUYECKOTO U SKCIEPUMEHTAb-
HOT'O UCCJIEIOBAHUS

BJIAJ1€Th.
CIIOCOOHOCTBIO HCIIOJIH30BaTh OCHOB-
HbIE 3aKOHBl €CTECTBEHHOHAYYHBIX

JAUCHUILIMH, IMPUMCHATH MCETOALI Ma-
TEMATHYCCKOI'0O aHaJInu3a U MaTcMaTH-
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YECKOT0 (KOMIBIOTEPHOTO) MOJEIUPO-
BaHMSI, TEOPETUUYECKOTO U DIKCIEpH-
MEHTAJLHOTO HCCJIEJOBaHUS B TMPO-
(dbeccroHaNbHOM NESATEeIbHOCTH

OIIK-7

CIIOCOOHOCTBIO  BBISIBUTH
€CTECTBEHHOHAYUYHYIO

CYIIHOCTh TMpoOJieM, BO3-
HUKAIOIMUX B XOJA€ IIPO-
dbeccHoHaNbHOU  JCATENb-
HOCTH, TPHUBJICYb HX JUIS
pEIIeHUsI  COOTBETCTBYIO-
100504 (bu3uKo-
MaTeMaTHYECKHU armapar

3HATh:

OCHOBHBIE 3aKOHBI E€CTECTBCHHOHAYY-
HBIX JIUCHUIUIMH U METO/BI anreOpsl U
MaTeMaTU4YeCcKoro aHanmuza, audde-
PEHIMANBHBIX YPaBHEHUN, TEOPUU Be-
POSITHOCTE M MATEMaTUYECKOW CTa-
TUCTUKHU

yMeTb!

BBISIBUTh €CTECTBEHHOHAYYHYIO CYIII-

HOCTb NMp00JIEM, BO3HUKAIOLIUX B XOJ€
npo(eCcCHOHANIBHON ~ J1€ATEIbHOCTH,
MIPUBJIEYb WX AJISI PELICHHUS] COOTBET-
CTBYIOIINN  (DU3UKO-MaTEMaTUUECKUN
amnmapar

BJIA/IETh

CIIOCOOHOCTBIO BBISIBUTH €CTECTBEHHO-
Hay4YHYIO CYIIHOCTh MpOoOJeM, BO3HU-
KAalOIMX B X0J€ MNpodeccCHOHaTIbHOM
JEATEIIbHOCTH, TMPUBJICYb HX JJISI pe-
IIEHUS COOTBETCTBYIOUIUNA  (PU3UKO-
MAaTEMATUYECKUH arnmnapar

4. CTpyKTYypa U coJeprKaHue TUCHMUIIMHBI

OO6mIast Tpy10€MKOCTh JUCIUIUIMHBI COCTaBIIICT 12 3a4eTHBIX eIUHMII, T.¢. 432
aKaJeMH4ecKknx Jaca (u3 Hux 216 gyacoB - aynuropHas padoTa CTyJeHTOB U 216 ya-
COB — CaMOCTOSITEIbHAsE Pad0Ta CTY/ICHTOB).

Paznenst quctumiuael «MaTemaTnkay U3ydaroTcsl Ha TIEPBOM UM BTOPOM Kyp-
cax.

Ha mepBom Kypce BbIIESIOTCA 6 3aueTHBIX eauHUI (216 akageMHUYecKuX da-
COB): B IepBOM ceMecTpe 36 4acoB Ha ayIUTOPHYIO pabOTy CTYACHTOB M /2 Yaca Ha
CaMOCTOSTENIbHYIO paboTy; BO BTOPOM CEeMECTpe /2 yaca Ha ayJAUTOPHYIO paldoTy
CTYJIeHTOB U 36 4YaCOB Ha CaMOCTOSITEIHHYIO padoTy.

Ha BTOpOM Kypce BhIemnsitoTCs Takke 6 3aueTHhIX enunwmil (216 akamemmude-
CKHX YacOB). B TPEThEM CEMECTpe /2 4aca Ha ayJUTOPHYIO paboTy CTYIACHTOB U 36
4acOB Ha CaMOCTOSITEJIbHYIO pa0oTy; B YETBEPTOM cemecTpe 36 4acoB Ha ayauTOp-
HYI0 paboTy CTY/ICHTOB M /2 yaca Ha CaMOCTOSITEIbHYIO PaldoTy.

IlepBbiii cemectp: nexuuu — 1 gac B Henento (18 yacoB), mpakTuyeckue 3aHs-
tus — 1 gac B Hepenmio (18 vacoB), hopma KOHTpOIIS — 3a4eT.




Bropoii cemectp: nekmuu — 1 gac B Heaemo (18 wacoB), mpakTudeckue 3aHs-
tusi — 3 4yaca B Hefeno (54 Jaca), popmMa KOHTPOJIS — DK3aMEH.

Tpernii cemectp: nexkuuu — 1 yac B Hegemo (18 4yacoB), MpakTHUECKUE 3aHS-
THs —3 yaca B Henelto (54 vaca) , popMa KOHTPOJIS — 3a4er.

YeTBepThlii ceMecTp: jekiuu — 1 gac B Hemenmo (18 gacom), mpakTuueckue
3aHsATUa — 1 yac B Hepenmto (18 wacoB), hopmMa KOHTPOIIS — IK3aMEH.

CtpykTypa U cojepaHue NUCHUILTMHBI «MaTemaTuka» 1Mo CpokaMm U BHUIaM
paboThl oTpakeHsl B [Ipunoxkenun 1.

Conep:xanue pa3ie0B IMCUUILINHBI
IlepBblii cemecTp
BBenenne
[Ipeamer, 3agaun U conepx aHue JUCUUIUIMHBI. OCHOBHBIE 3Tallbl Pa3BUTHS JUCIU-
winHbel. CTpyKTypa Kypca, €ro MECTO M POJIb B MOJATOTOBKE CIIELMAIIACTA, CBA3b C
OPYTMMU TUCLUIUIMHAMU.

Pazgea 1. djieMeHTHI JIHHEHHOH aJre0pbl

Tema 1.1. MaTpuusbl U onpeaeTuTeIH

[Tonstue marpuiisl. Buasl matpui. JleiictBusa Haa matpuniamu. Onepaiuy Haj
MaTpUllaMU U UX CBOMcTBa. OrnpenenuTeny, X CBOMCTBA U BblunciaeHus. [lonsaTus
MUHOpa U aJredpanyeckoro JOMOJHEHUs. PaznokeHue omnpenenuTelis Mo AJIeMeH-
TaM CTPOKH WM cTosIOLa. Beruncienne onpenenuTeneil pa3inyHoro nopsaka.

Tema 1.2. O6paTHas maTpuuAa.

OOparHas MaTpHlla U aNTOPUTM €€ BBIUMCIEHUS. DJIEMEHTapHbIE Mpeo0pa3o-
BaHus Marpull. [IpuBeneHne MaTpuibl K IMAaroHaIbHOMY WM TPANeUUEBUIHOMY BU-
ny. MarpuuHas ¢opma 3amuch CHUCTEMBbI JIMHEWHBIX alreOpanyeckux ypaBHECHUIA.
Panr matpuupr.

Tema 1.3. Pemenue cucrem JIMHEHBIX aJIredpanyecKux ypaBHeHHH.

Cucrembl TUHEHHBIX areOpandecKuX ypaBHEHUN, OCHOBHBIC TOHSTHUS pellie-
HUS, COBMECTHOCTH U HECOBMECTHOCTH CUCTEMBI. PelieHre cucTeM JIMHENHBIX ypaB-
HeHui metogoMm Kpamepa, metomom obpaTHo# MaTpuilbl, MeTogoM [aycca. [Iposep-
Ka mpaBwiIbHOCTH peuieHu. Teopema Kponekepa — Kanemwm. Pemenne npousBosib-
HBIX CUCTEM JIMHENHBIX ypaBHEHUU MeToaoM [aycca. Pemienne oqHOpOAHBIX CUCTEM
JIMHENHBIX YPABHECHUMU.

Pa3zpges 2. DiieMeHTBI BEKTOPHOM ajredpbl

Tema 2.1. Jlunelinple omepalid HaJl BEKTOpaMHu, WX CBoHcTBa. JIMHElHHBbIE
KOMOWHAIIUK BEKTOPOB. JIMHEIHAS 3aBUCHMOCTh U HE3aBUCUMOCThH BEKTOPOB. bazuc
CHUCTEMBI BEKTOPOB. Pa3oxenune BekTopa 1o 0asmucy.

Tema 2.2. CxanspHoe, BEKTOPHOE M CMEIIAHHOE MPOM3BEICHUS BEKTOPOB, UX
CBOMCTBA. YCIIOBHS OPTOTOHAJILHOCTH, KOJUTMHCAPHOCTH, KOMIUIAHAPHOCTH BEKTO-
POB.

Tema 2.3. Jluneiinbie npoctpanctBa. basuc. [IpeoOpa3zoBanre maTpuilbl -
HEWHOTO orepaTopa npu nepexojne ot 6azuca k 6aszucy. CoOCTBEHHBIC 3HAYCHUS H
COOCTBEHHBIC BEKTOPHI MATPHIIHI.



Pasznen 3. AHanuTu4eckasi reoMeTpus

CucrteMbl koopauHat. J[ekapTOBbI MPAMOYTOJbHBIE KOOPAUHATHI HA TJIOCKOCTH U B
npoctpancTBe. [lonspHas cucrema KOOpAUHAT.

Tema 3.1. IlpsiMbIe U IJIOCKOCTH

PaznuuHbie TUIIBI YpaBHEHUM TIJIOCKOCTH U TIPSIMOU.

BrruuciieHue paccTossHUKA MEXKAY ABYMSI TOYKAMH, TOYKOM MU TPSIMOH, TOYKOU U
MJIOCKOCTBIO.

Brrunciienne yrioB Mexay IBYMs NPSMBIMH, IPSIMOM U IUIOCKOCTBIO, IBYMS ILIOC-
KOCTSIMU.

Tema 3.2. Kpusbie BTOpOro nopsiaka

Onnunc, nmapadosa, Tunepoosia, uX cBoicTBa U ypaBHeHHs. OOllee ypaBHEHUE KPU-
BOW BTOPOro nopsaka. [IpuBenenue ypaBHeHUs KpUBOW BTOPOTO MOPSAAKA K KAHOHU-
YECKOMY BHUY.

Tema BbIHOCUTCH HA CAMOCTOATEIbHOE U3YYEeHHE.

Pa3nen 4. KoMIuieKCHbBIE YHCJIa | MHOTOUYJIEHBI

cDOpMI:I 3allUCH, OIICpallMi HaJd KOMIIJICKCHBIMH 4YHCJIAMHU. q)OpMYJIa MyaBpa. Pas-
JIO)KEHHE MHOTOUJICHAa Ha MHOKUTEIU. OCHOBHAS TCOpCMaA EUIFG6pI:I.

Pa3nen 5. DJeMeHThI MATEMATHYECKOr0 aHAJIN3a

Tema 5.1. YucnoBas mocnenoBaTelbHOCTh. [Ipenen uuciaoBoil mocienoBa-
TeNbHOCTH U ero cBoiictBa. ®ynkuus. [Ipenen ¢pynkiuu. OCHOBHbBIE TEOPEMBI O Tpe-
nenax (pyHkuuu. [lepBblil U BTOpOW 3aMeuaTenbHble npefenbl. CpaBHEHHE OECKO-
HEYHO MaJbIX M OECKOHEYHO OOJBIIMX BEIUYMH. DKBHBAJICHTHbIE OECKOHEYHO Ma-
JIbI€ BEJIMYMHBI.

Tema 5.2. HenpepsiBHOCTh GYHKIUI B TOYKE U Ha MPOMEXYTKe, TOUKH pas-
pbiBa QYHKUMHU, UX Ki1accuukamus. ACUMOTOTH Tpaduka GyHKUUU, UX KIacCU(u-
Kall¥si, yCIOBHS CYIIECTBOBAHMSI, METObI HAXO0XK ICHU.

Tema 5.3. IlpousBoanas pyukuu. ['eomerpudeckuii ¥ MEXaHUUECKHUI CMBICIT
npousBoaHo. [IpaBuna muddepeniupoBanust 1 GOPMYIIbI BEIYUCICHUS TPOU3BO/I-
HbIX. TaOnuia MpoW3BOJHBIX OCHOBHBIX JJIEMEHTapHbIX (PyHKUMNA. Bbrancienue
MPOU3BOJHBIX (PYHKIMM, 3aJaHHBIX PA3IUYHBIM 00pa3oM.

Tema 5.4. ludpdepennman. IlpousBonusie u auddepeHImansl BhICIIAX TM0-
psnkoB. [IpubnvkeHHbIE BRIUMCIEHUS C TTOMOIIBI0 T PepeHIraios.

Tema 5.5. PackpsiTue HeonpeaeneHHocTeit paznuuynoro tTuna. [Ipasumno Jlonu-
tans. Popmyna Telnopa PazokeHus OCHOBHBIX dJIEeMEHTapHBIX (QyHKIUH 110 (op-
myisie Maknopena. [IpubnmkeHHble BBIYUCIEHHS ¢ TOMOIIIbIo (opmyJbl Telmnopa.

Tema 5.6. OcHoBHBIE TeopeMbl AU(depeHIIUaTBLHOTO UCYUCIIeHUs.. MOHOTOH-
HOCTh (PYHKLIHH, SKCTpeMyMbl HeoOxonumMble U JOCTATOYHBIE YCIOBUS MOHOTOHHO-
CTH, JIOKaJIBHOTO 3KcTpeMyMa. McciienoBanue BeIMyKJIOCTH rpaduka GpyHkiuu. Tou-
KM neperuoda rpapuka QyHKIuM.

Tema 5.7. OOmas cxema uccienoBanus (PyHKIIMU U TIOCTPOCHUS ee Tpaduka.
CaoiicTBa (hyHKIIHI, HEMPEPHIBHBIX Ha OTpe3ke. HambompIiiee 1 HaMMeHbIIee 3HaYe-
HUs QYHKIIMN Ha OTpE3Ke.



Bropoii cemecTp
Paznen 6. ludgdepennuanbHoe ucumnciaenne GyHKIMH HECKOJIbKUX MePeMEeHHBIX

Tema 6.1. OyHKIMS HECKOJIBKMX IMEpEeMEHHBIX. [Ipenen u HenmpepbIBHOCTD.
OcHOBHBIE CBOWCTBa HENpepbIBHBIX (GYHKIUNA. YacTHble npou3BojHbie. [lomHBIM
muddepenuumar. [IpousBoaHbIe CIOXKHON (YHKIUHM HECKOJbKHX IEPEMEHHBIX.
YactHble mpou3BoAHbIE U AuddhepeHuaisl BeicX nopsakoB. Teopema [Bapiia.

Tema 6.2. [IpousBonHas o HanpasieHuto. ['paguent. KacarenpHast K KpUBOM.
KacarenpHast miockoctb U HOpMaib K noBepxHocTU. Dopmyna Teinopa. DkcTpe-
MyM (QYHKIIMH HECKOJIBKHUX TNepeMeHHbIX. HeoOxoaumble W JOCTATOUHBIE YCIOBHUS
JKCTpEMyMa.

Paszpnen 7. UHTErpajibHOE MCYMCIICHUE

Tema 7.1. IlepBooOpa3znasi. Heonpenenenusiit mHTErpai u ero cBoiictra. Tao-
JIUIa UHTETPAJIOB OT OCHOBHBIX dJIEMEHTapHBIX PyHKIMHA. MeToa HenocpeICTBEHHO-
r0 UHTETPUPOBAHHSL.

Metoa UHTETpUPOBAaHUS € MOMOIIBIO 3aMEHBI IEPEMEHHOM, MTOABEICHUEM 0] 3HAK
muddepennmana. MeTo THTETPUPOBAHUS TIO YACTSIM.

WNuTterpupoBanre palMoHaNbHBIX Ipo0ei WHTErpUpOBAaHUE HEKOTOPHIX BHUJIOB HUppa-
[IUOHAIBHBIX U TPUTOHOMETPUUECKUX HYHKITUH.

Tema 7.2. 3agaun, TNPUBOAAIINEC K TOHATHIO OIMPEIACICHHOTO HWHTETpaja.
OnpeneneHHbld MHTETPAJl, €0 CBOMCTBA. Y CJIOBUS MHTErpUpyemMocTu. MHTerpan ¢
MIEpEMEHHBIM TpeenoM uHTerpupoanus. opmyna Hetorona — Jleitbnua. 3amena
MIEPEMEHHON B ONIPEAECIICHHOM UHTETpale.

[IpunoxkeHus: onpeieIEHHOr0 UHTErpajia B FeOMETPUU U MEXAHUKE (BBIUKCIIC-
HUE IIoNaAei MIocKux (GUryp, IJIUHBI KPUBOM, 00HEMOB.

Tema 7.3. HecoOcTBeHHBIC MHTETpAIbI TIEPBOTO U BTOPOTO pojia (1o OecKo-
HEYHOMY MPOMEXKYTKY, OT HEOTPAaHUUYEHHBIX (PYHKIIMNA HA KOHEYHOM ITPOMEKYTKE),
MX CBOMCTBA.

Tema 7.4. 3amaun, TPUBOAAIINE K MMOHATUIM KPATHBIX M KPUBOJWHECHHBIX MH-
TerpajioB. JIBOMHOW U TPOMHOW UHTErPajbl, UX CBOMCTBA. BrIuncieHne NBOWHBIX UH-
TErpajoB NOBTOPHBIM MHTETpUpoBaHUEM. [IpHiioxkeHus] KpaTHBIX UHTETPAJOB B T'€O-
METpUH U MexaHuke. OnpeiesieHne KpUBOJIUHENHBIX UHTETPAJIOB MEPBOTO U BTOPO-
ro pojia, MX CBOMCTBA U BBIYMCIICHUSI.

Pasznen 8. YnciioBbie 1 PyHKIMOHAJIBHBIC PAABI

Tema 8.1. Yucnoseie psiapl. CxoguMocTs U cymma psiia. HeoOxoaumoe ycio-
BUE CXOIUMOCTH. JleiicTBus ¢ psagamu. CBONCTBA YHMCIIOBBIX PAIOB. 3HAKOMOJIOXKH-
TeJIbHBIE pAAbL. I apmonuueckuii psa. IIpusnaku cpaBHEHuUs.

MeTtonapl HCCIEAOBAHUSI CXOJUMOCTH MOJOXKUTEIBHBIX PSAOB: Mpu3HaKku [la-
nam6epa, Komru, naTerpansabiii npusnak Kormm.



Tema 8.2. 3nakouepenyrommecs psasl. [Ipusnak JleiiOnuma. AGcomroTHas U
YCIIOBHAs CXOJUMOCTb 3HAKOTIEpEMEHHBIX psiioB. O000IeHHbIe npu3Haku Jlanambe-
pa u Komnu.

Tema 8.3. Crenennnle psifpl 1 UX cBoiicTBa. Teopema Abensa. MutepBan u pa-
nuyc cxonumoctu. JuddepeHuupoBaHue 1 HHTETPUPOBAHKUE CTETIEHHBIX PSJIOB.

Tema 8.4. Psanapl Teiniopa u MakiiopeHa. YcioBue paszyioxKUMOCTH (YHKITUU B
psan Teitnopa. Paznoxxenue HekoTopbix GpyHKUMM B psan Teinopa. [lpumenenue cre-
MIEHHBIX PSAOB B MPUOIM>KEHHBIX BBIUUCIICHUSX.

Tpernii cemectTp
Pa3znen 9. O0bikHOBeHHbIe TUdPepeHnATbHbIE YPABHEHHS

Tema 9.1. /Tuddepennmansusie ypaBHEHUS IEPBOTO Mopsaka. 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 €IMHCTBEHHOCTH PELICHUS.
OOmiee W 4acTHOE pelieHus, OOUMN M YacTHBIM HHTerpanbl. ['eomerpuyeckuii
CMBICTI O0IIIEr0 HHTErpaa.

VYpaBHeHMs ¢ pa3feAOIMMUCS TEPEMEHHBIMU, OJHOPOAHbIE MU depeHIIn-
aJNbHBIC YpaBHEHUS, YPABHEHHS B TIOJHBIX JuddepeHnmanax.

JlunenHble 1.y. EpBOro mopsaka U ypaBHeHus bepnyiu. Pemenue nuHewn-
HBIX YPaBHEHHUW METOJAOM BAapHUALMU MPOU3BOJIBHOW MOCTOSIHHOM, METOAOM IIPOM3-
BeAeHU bepHyu.

Tema 9.2. Jluddepennmanpapie ypaBHEHUS BBICIIUX HOPSAKOB. DopMbI 3a-
nucu au@depeHIuanbHoro ypaBHeHus: N-ro nopsajaka. O0miee U 4acTHOE pEelIeHHUS.
ITocranoBka 3agaun Komm, kpaeBoit 3a1aun. IHTErprpoBaHnE METOIOM MOHMKEHUS
MOpsIZIKA.

Tema 9.3. JIuneitnbie ogHOpOIHBIE AU dhepeHITnaIbHbIe YpaBHEHUS N — IO MO-
psanka. OOme CBOMCTBA pPEIICHUN JIMHEHMHBIX OJHOPOMHBIX U] hepeHIHATBHBIX
ypaBHeHU# N — 10 nopsiaka. [lonstue GyHaamMeHTanbHOM CUCTEMBI PEIICHU JTMHEH-
HOT'O OJJTHOPOJIHOTO AU(PEepeHnaTIbHOIO YpaBHEHHs N — IO MOPsIJIKa, €€ MOCTPOCHHE
JUI YpaBHEHUH C MOCTOSHHBIMU KO3(¢uimeHTamMu. XapaKTepUCTUYECKOE ypaBHE-
Hue. Buj 4acTHBIX pernieHuil TUHEHHOTO OAHOPOAHOTO Au(depeHITnaIbHOrO ypaB-
HEHUs N — IO MOpsAJAKa B 3aBUCMMOCTH OT BUJA KOPHEH XapaKTEPUCTHYECKOTO ypaB-
HEHUS.

JIuneiinpie HeoAHOPOIHBIE MU PepeHInanbHble ypaBHEHUSI N — ro mopsijika ¢
MOCTOSIHHBIMU KO3 duiiienTamu. Teopema 0 CTpyKType OOIIEro pemeHus TaKhX
ypaBHeHUH. MeTo1 mogdopa 4yacTHOro pemeHus: (MeTo1 HeonpeaeaeHHbIX Kodhdu-
LIMEHTOB) JJIsl Pa3IMYHbIX CIEIUATBHBIX BUJOB MPABOW YACTH.

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

Tema 9.4. Kpaesble 3amaun. 3amgauu Ha COOCTBEHHBIC 3HAUCHHUSI.

Tema 9.5. Pemenue nuddepeHmanbHbpIX ypaBHEHUN ¢ TIEPEMEHHBIMH KO (-
¢unuentamu JluddepennuansHoe ypaBHeHue Ditniepa. [I[puMeHeHrne CTeneHHbIX psi-
JI0B K MHTETPUPOBaHUIO U PepeHIInanbHbIX YpaBHEHUH.



Tema 9.6. Cuctembl 0OBIKHOBEHHBIX au(depeHIHanbHbIX ypaBHeHHH. Oc-
HOBHBIE TOHATHS. HopMmalnibHble cucTeMBbl TUHEHHBIX OAHOPOAHBIX M HEOJHOPOIHBIX
nuddepeHMaIbHbIX ypaBHEHUNA. PerieHre JHHEWHBIX OJAHOPOAHBIX M HEOTHOPO/I-
HBIX CHUCTeM OOBIKHOBEHHBIX AH(depeHIranbHbIX YpaBHEHUH ¢ MOCTOSHHBIMU KO-
s purueHTamu.

YeTBepThlil cCEMECTP
Pa3nea 10. Teopusi BeposiTHOCTEilH

Tema 10.1. Benenue. DnemMenTsl KoMOUHaTOpUKH. [IpaBria CcyMMbI 1 IPOU3-
BeseHus: kKomOuHaTopuku. CoeuHeHus (pa3MeIleHus, IEPECTAHOBKHU, COUCTAHUS).

[Ipeamet Teopun BeposTHOCTeH. Bunbl cinydalinbix coObiTuil. Kiaccuueckoe,
CTaTUCTUYECKOE M T€OMETPUUECKOE ONPEIECTICHUS BEPOSITHOCTH MOSBJICHUS COOBITHS.

Tema 10.2. Anre6pa coObiTuii. Teopembl COKEHUsT BEPOSTHOCTEH IS HECOB-
MECTHBIX U COBMECTHBIX COOBITHI, TEOPEMBI YMHOKEHHUSI BEPOATHOCTEN JIJIs1 3aBUCH-
MBIX U HE3aBUCUMBIX COOBITHUN. DOpMyIIbl TIOJIHON BeposiTHOCTH, beiteca u bepny-
. JIokanpHas v MHTErpanbHas Teopemsl Jlamaca.

Tema 10.3. Cnyuaiiuble BenuuuHbl. [loHsiTHE 3akOHA pacrpeneneHus Iuc-
KpPETHOU CITydyallHOM BEIMYMHBI M CHOCOOBI ero onucaHus. OCHOBHBIE 3aKOHBI pac-
npeleiaeHnsT AUCKPETHON CiaydailHOM BEeJWYMHBI (TUIEPreoMETpUYEcKUid, OMHOMU-
aNbHBIN, pacupenenenue [lyaccona).

Tema 10.4. YuciioBble XapaKTEpUCTUKH NHCKPETHBIX CIIyYailHBIX BEJIWYMH.
MaremaTn4yeckoe 0KUIAAHUE U AUCHEPCUS CIyYalHBIX BEJIMYUH, UX BEPOSITHOCTHBIN
CMBICJI U CBOMCTBA.

Tema 10.5. HenpepbiBHbIe ciydaiiHble BeaM4MHbL. MHTErpanbHas ¢GyHKUHS
pacnpenenenus. [InoTHocTh BeposiTHOCTEN. CBA3b MEXAY MHTErpaIbHOM (DyHKIMEH
pacrpeneneHns U IIOTHOCTBI0 BEPOATHOCTEN. MaremMaTnyeckoe OXWIAHWE U JUC-
[IEPCUS HEPEPHIBHOM CIIy4alHOW BEJIUYUHBI.

OCHOBHBIE 3aKOHBI pacHpeeleHUs] HENPEPBIBHBIX CIy4YalHbIX BEJIM4YMH. PaB-
HOMEPHBIM, MOKAa3aTeJIbHBIN 3aKOHbl. HopmanbHbIN 3aKOH pacupenesneHus. Bepost-
HOCTh NONAJaHUs HOPMAJIBHO PACIpPEICIICHHOM CIy4alHOW BEJIWYMHBI Ha IIPOMU3-
BOJIbHBIM KOHEYHBIN MHTEPBaJ, HA UHTEPBAJI, CHMMETPUYHBI OTHOCUTENIBHO CPEAHE-
ro 3HayeHus. [IpaBuio tpex curm.

Tema 10.6. [IpenenbHbie TeopeMbl Teopuu BeposTHocTed. HepaBenctBo Ye-
osieBa. Teopema YeObimena. Teopema bepuynnu. LlentpanbsHas npeaenbHas Teo-
pema.

Pa3zgen 11. MaTtemaTnueckasi CTATHCTHKA

Tema 11.1. OcHOBHbIE 3aJja4¥ MAaTEMATUYECKOW CTATUCTUKU. BBIOOpPOUHBII
MeTosl. ['eHepanbHas COBOKYITHOCTh M BBIOOpKA. Tumbl BBIOOpOK. CTaTHCTHUYECKOE
pacnpeznenenue BeIOOpkH. [locTpoeHne smmmpudecko (yHKIHUK pacrpeneaeHus
BBIOOPKH, TOJIMTOHA U THCTOTPAMMbl OTHOCUTEINIbHBIX YacTOT.

Tema 11.2. TodeuHble OIEHKH TApaMETPOB pacmpeseneHus. TpeboBaHus K
OIICHKaM: HECMEIIEHHOCTh, COCTOATEIHLHOCTh, d3(PheKTUBHOCTh. BriOOpouHas cpen-
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Hsis1. BeiOopouHas u ucnpaBieHHas AUCIEPCUU. YTIPOLICHHBIE METOABI pacyeTa CTa-
TUCTUYECKHUX XapaKTEPUCTUK BHIOOPKHU.

Tema 11.3. aTepBasibHbIE OLICHKU. [[OBEpUTEIBHBIA MHTEPBAT JJISI MaTeMa-
THYECKOTO OYKUJIAHUS IIPU U3BECTHOM CpPEIHEM KBAJpPAaTUYECKOM OTKJIOHEHUHU. Pac-
npenenenue CtorofieHTa. JloBepUTENIbHBIN UHTEPBAN JJIs1 BEIOOPOYHON cpeHel npu
HEU3BECTHOM CpPEAHEM KBaJIpaTUYECKOM OTKJIOHEHUHU. Ciyyail Maoil BBIOOPKH.

Tema 11.4. DneMeHTBl KOPPENSIIMOHHOTO U PErpecCUOHHOT0 aHanu3a. Ormpe-
JEJICHUE TapaMETPOB JIMHEMHOM CpPEIHEKBAIPAaTUYECKOW PETPECCHH METOAOM
HaVMEHBIINX KBaJpPaTOB.

Oﬁpa30BaTeﬂLHble TEXHOJOTHHU, IPUMECHAECMBIC IIPU OCBOCHUM TUCHHUIIJIUHBI

Metonuka mpernoaaBaHus AUCIUIUIMHBI «MaTtemMaThKa» | peann3alis KoMITe-
TEHTHOCTHOTO TIOJIX0/Ia B M3JIOKEHUHU W BOCIPUSATUU MaTepuaia MpeaycMaTpuBaoT
WCIIOJIb30BAaHUE CJICAYIONIUX aKTUBHBIX U MHTEPAKTUBHBIX (DOPM IPOBEACHUS TPYyII-
MOBBIX, MHAUBUAYAJIbHBIX, AyJJUTOPHBIX 3aHATHI B COYETAHUU C BHEAYJIUTOPHOU pa-
00TOH ¢ 1eapI0 (OPMUPOBAHUS U PA3BUTHUS MPOGECCUOHAIBHBIX HABBHIKOB 00yYaro-
IIUXCSL

— 3allliTa U WHIUBUIYAIBHOE OOCYXKIEHHUE BBHITIOJIHAEMBIX ITAOB PacyETHO-
rpadguueckux pador ;

- TIPUBJICYCHHE JIYUIIUX CTYJECHTOB K KOHCYJIBTHPOBAHUIO OTCTAOIINX.

— MOJATOTOBKA, MPEACTaBICHUE U O0CYXJIEHUE MPEe3eHTAIN Ha CEMHUHAPCKUX
3aHATHSX;

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

— MIPOBEICHUE WHTEPAKTUBHBIX 3aHATHHA TIO TPOIEAYpPE MOATOTOBKHA K MHTEP-
HET-TECTUPOBAHMUIO Ha caiiTax: I-exam.ru, fepo.ru;

— WCIOJIb30BAaHUE WHTEPAKTUBHBIX (DOPM TEKYIETO KOHTPOJsS B GopMme ayau-
TOPHOTO ¥ BHEAYJTUTOPHOTO UHTEPHET-TECTUPOBAHUS;

UTOTOBBIN KOHTPOJIb COCTOMT B YCTHOM 9K3aMEHE [0 MaTEeMaTHKE C YYETOM pe3yib-
TaTOB BBHITIOJIHEHUS CAMOCTOSITEILHBIX Pa0OT.

VY enbHBIA BEC 3aHATHI, TPOBOJUMBIX B MHTEPAKTUBHBIX (DOpMax, OINpeesieH
TJIaBHOM II€JIbI0 00pa30BaTeNIbHON MPOTPaMMBbI, OCOOEHHOCTHIO KOHTHHIE€HTa 00Y-
JAIONTUXCS ¥ COJIePKaHUEeM AUCITUIUITMHB « MaTeMaTHKa» 1 B MEJIOM IO JUCIHUIUINHE
coctaBisieT 50% ayIUTOPHBIX 3aHATHH.  3aHATUSA  JIEKIIMOHHOTO THIA COCTaB-
0T 33 % oT o0beMa ayIUTOPHBIX 3aHATHM.

OueHo4YHbIE CPpeACTBA AJs TEKYLIEr0 KOHTPOJISI YCIIeBAeMOCTH, IIPOMEKYTOYHOM
aTTecTAllUM [0 UTOraM OCBOCHUS JUCHUIIMHBI U Y4eOHO-MeTOANYeCKoe
ol0ecrneyeHne CaMOCTOSITEILHOM Pa00ThI CTYACHTOB

B nporiecce o0yueHust Ha MEPBOM M BTOPOM KypCax HCIOIB3YIOTCS CIIEIYIO-
I[E OLIEHOYHBIE (POPMBI CAMOCTOSATEIHLHON pabOTHI CTYIEHTOB, OIIEHOUHBIE CPEICTBA
TEKYILIEro KOHTPOJISl YCIIEBAEMOCTH U IPOMEKYTOUHBIX aTTeCTALUI:
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B IIEPBOM ceMecTpe
- IBe pacueTHO-TpaduIecKue padoThl.

PacueTrHo-rpaduyeckasi padora Nel mo iuHeiiHOM U BEKTOPHOM ajiredpe u aHa-
JUTH4YecKoil reomerpun. Kpatkoe copepxaHue U 3Tanbl pacueTHO-TpaduuecKon
pabOThI:

Ilepsouil sman.

Pemenue cucreM NMHENHBIX anredpandyeckux ypaBHeHui Mmeroaamu ['aycca, Kpame-
pa 1 0OpaTHOW MaTPHIIHI.

Bmopoii sman.

BexkTopsl, nericTBus Haja BeKTopaMmu. CKaasipHOE, BEKTOPHOE, CMEIIAHHOE ITPOU3BE-
JI€HUSI BEKTOPOB.

PacyerHo-rpaguueckas padora Ne2 o MareMaTu4ecKOMY aHAJIU3Y.
KpaTkoe copepxanue 1 3Tanbl pacyeTHO-Tpadudeckoi paboThI:
Ilepsouii sman.

[Ipenen uncnoBoil mocneI0BaTeNIbHOCTH, IIpeIed PYHKIIHH.
HccnenoBanne pyHKIMUA HA HENPEPHIBHOCTD.

Bmopoii sman.

Boruncnenue npon3BoAHBIX (PYHKLIUU.

HccnenoBanne pyHKIMU, TIOCTPOEHUE TPadUKOB.

Bo BTOpOM cemecTpe

- TpH pacyeTHoO-rpaduyeckne padoThbl.
PacuerHo-rpaguueckas padora Ne 3 no pyHKUMAM HECKOJbKHMX IIEPeMEHHbIX.

Kpatkoe coneprkanue pacueTHO-rpaduuecKoil pabOThI:

@DYHKIMU HECKOJIBKUX NepeMeHHbIX. YacTHbIe npou3BoaHbIe. [Ipon3BoaHbIE OT
CIOXHBIX (pyHKIMH. [Ipor3BOHAS IO HAMPABIECHUIO U TPAIUEHT. DKCTPEMYM (PYHK-
LIUU JBYX ITEPEMEHHBIX.

PacuetrHo-rpajguueckasi padora Ne 4 10 MHTErpaJbHOMY UCYHUCICHUIO.

Kpatkoe coneprxanue u 3Tanbl pacueTHO-Tpaduueckon paboThI:

Ilepsvuii sman:

Metoabl HHTErpUpPOBaHUS. BhluncieHre HeONpPeaeIEHHBIX HHTErPAJIOB.

Bmopou sman:

[Tpunoxenus onpeneaeHHbIX HHTErpaioB. VccienoBanue CX0IuMOCTH HECOOCTBEH-
HBIX UHTETPAJIOB.

PacueTrHo-rpaduyeckasi padbora Ne S mo psgam.

Kpatkoe coaepxanue u 3Tanbsl pacueTHO-Tpaduueckon paboThI:

Ilepsvi sman:

HccnenoBanue CXOAUMOCTH YHUCIOBBIX PSIIOB.

Bmopoti sman:

HccnenoBanne CXOAMMOCTH CTETICHHBIX PS0B. Paznoskenne QyHKIU B CTENIEHHBIC

PABL.
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Pasnoxxenue B psin @ypbe NepuoInYecKux U HEMEPUOANYECKUX (PYHKIIUHA.

B Tperhem cemecTpe
- 0JIHA pacyeTHO-Tpaduyeckasi padora.

PacueTrHo-rpaduyeckasi padora Ne 6 mo nuddepeHunajibHbIM YPABHEHUSIM.

Kpatkoe conepxanue pacueTHO-Tpaduueckoit paboThI:
Mertonb! pemiennii quddepeHnnanbHbIX ypaBHEHUH pa3InuyHOTO TUIIA.

B yeTBepTOM cemecTpe
- IB€ pacueTHO-rpaduueckue padoThbl.

PacueTrHo-rpaduueckasi padora Ne 7/ o Teopru BeposiITHOCTEI.

Kpartkoe conepskanue pacueTHO-rpaduuecKoil paboThI:
OrnpenesneHne BEpOSATHOCTEH CIIy4allHbIX COOBITHH, 3aKOHOB pacpeICIICHUS A C-
KPETHBIX U HEMPEPBIBHBIX CIIyYallHBIX BEJIUYUH U UX YHCIIOBBIX XapPAKTEPUCTHUK.

PacuetrHo-rpajduueckasi padora Ne 8 mo MmareMaTH4eCKoOil CTATHCTHKE.

Kpatkoe conepxanue pacueTHO-Tpaduueckoi paboThI:

[TocTpoenue smnupudeckoit PyHKIIMU pacrpeieeH s BBIOOPKH, MOJUTOHA U THCTO-
rpaMMbl OTHOCUTEJBHBIX YaCTOT.

Pacuer cTaTuCTHYECKUX XapaKTEPUCTUK BHIOOPKH.

[TocTpoeHue TMHUN PErpPeCcCCHH U OIpeiesieHne BEIOOPOUHOTO KoddpuimeHTa koppe-
TSI,

OLeHOYHBIE CPEACTBA TEKYIIEr0 KOHTPOJISI YCIEBAEMOCTH BKJIIOYAIOT KOH-
TPOJIbHBIE BOMPOCHI M 3ajaHusi B opMme OJIAHKOBOTO TECTUPOBAHMS JJISI KOHTPOJIS
OCBOEHUS 00yYarOIUMHUCS pa3e0oB JUCHUIUIUHBI, TpueM PT'P.

OO6pa3upl TeCTOBBIX 3ajaHuii, 3ajanuii PI'P, KOHTpoJIbHBIX BOMPOCOB U 3aja-
HUM JIJI MPOBEICHHS TEKYIIEr0 KOHTPOJIS, SIK3aMCHAIITMOHHBIX OUJIETOB IMPUBEACHBI B
[Tpunoxenun 2.

6.1. ®oHJ OLIEHOYHBIX CPEACTB AJ5 MPOBeAeHHU MPOMEKYTOYHOM
aTTecTalMu 00y4YalmMUXCcs Mo AUCHUIINHEe «MaTeMaTHKA»

[lepeueHb KOMIETEHLINN C YKa3aHUEM 3TAIOB UX (YOPMUPOBAHUS B NIPO-
[[ECCe OCBOCHMS 00pa30BaTEIbHONU MPOrPaMMBI.
B pe3ynbTaTe 0CBOCHUS TUCUUILTUHBI (POPMUPYIOTCS CIEIYIOUUE KOMIIETEHIIUN

Kon B pe3yabTaTe ocBOeHUs 00pa3oBaTeIbHON MPOrpaMMbl 00Y-
KOMIIeTEHIIUH YaIuicHa T0KeH 00J1a1aTh
OIIK-6 WCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX JIHC-

OUIIJIMH B HpO(I)eCCHOHaHBHOﬁ ACATCIbHOCTH, IIPUMCHCHUCM MC-
TOAOB MAaTCMATHYCCKOI'O aHaJIn3a W MAaTCMAaTH4YCCKOI'O (KOMHBIO—
TepHOFO) MOICIIUPOBAHUA, TCOPCTHUUCCKOI'O U SKCIICPUMCHTAJIBHO-
ro ucCijacaoBaHus1
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OIIK-7

IIPpUBJICYL HUX

Al pCHICHUA

MaTE€MaTUYCCKUU aliapar

CITOCOOHOCTBIO BEISIBUTH CCTCCTBCHHOHAYYHYIO CYIIHOCTBL IIPO-
6J'ICM, BO3HHKAIOIMMUX B XOAC HpO(bﬁCCHOHaHLHOfI JCATCIBHOCTH,
COOTBGTCTBYIOHH/Iﬁ

bu3uKo-

B npouecce ocBoeHust 00pa3zoBaTebHON NpOrpaMMbl JaHHbIE KOMIIETEHIIUH, B
TOM YHCJIE UX OTAEJIbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS MOITAMHO B XOAE OCBOCHHUSA
O0Oy4aroIIMMUCS TUCUUILIMH (MOAYJEH), IPAKTUK B COOTBETCTBUU C YYEOHBIM ILIa-
HOM U KaJIeHJAapHbIM IpadukoM yueOHOro mpoiecca.

6.1.1. Onucanue nokasareseil 1 KpUTepUeB OLlEHMBAHUSA KOMIIETEHIIUIH,
(popMHpPYyeMBIX 110 HTOI'aM OCBOCHMS JMCHHUIINHBI, ONIMCAHHUE HIKAJI

OIICHUBAHHUA

[Toka3zaTenem OLCHUBAaHUA KOMHGTGHI_[I/H?I Ha pa3JIMYHbIX JTallaX HX (bOpMHpO-
BaHMUJ ABJIICTCA JOCTHXKCHUC O6Y‘I&IOHIHMI/IC$I INUIAHUPYCMBIX PC3YJIBTATOB 06y‘-IeHI/I}I
110 JUCHUITIIINHC.

OIIK-6 ucnojinb30BaHue OCHOBHBIX 3aKOHOB €CTECTBCHHOHAYYHBIX JUCHUILIMH B npodwccnonam,ﬂoﬁ aesd-
TCJIBHOCTH, IPUMCHCHUEM METOA0OB MATCMATHUYECCKOI0 aHAJIM3A H MATEMATHYECCKOIO (KOMIIB]OTepHOFO)
MOACJIMPOBAHUA, TCOPETUIECCKOI0 U IKCIICPUMEHTAJBHOI'0 UCCTICTOBaAHUS

Kpurepun oneHuBanusi

Iloka3zarenn
2 3 4 5

3HATH: OOyuaronuiics  aeMoH- | OGyvaromuiics ne- OO6yuaromuiics OOyuaronmiics
OCHOBOIIOJIAra- | CTPUPYET IMOJHOE OTCYT- | MOHCTPUPYET HENOJI- | IEMOHCTPUPYET JIEMOHCTPUPY-
IOIIME TEOPETH- | CTBHE WIJIM HEIOCTaTOY- | HOE COOTBETCTBHE JOCTaTOYHO TIIyOOKHE | €T TIOJHOE CO-
YeCKMEe  MOJIO- | HOe COOTBETCTBHME 3HA- | 3HAHWI porpamme: | 3HAHUS OTBETCTBUE
KEHUS, Tpeay- | HH  KOHTPOJMPYEMBIX | IOMYCKAIOTCS OMHMO- | KOHTPOJIMPYEMBIX 3HAHMH TPO-
CMOTPCHHBIC pasacsioB MAaTECMATHUKH: KU, MPOSABIACTCA HE- pasacioB AUCHUILIN- | TpaMME JUC-
porpamMMoit HE CIOCOOEH apryMeHTH- | JOCTaTOYHOE, MO- HBI, OTBEYAaeT Ha BCE | IUIUIMHBI,
JUCHUITIINHBI, POBAaHHO W IOCICAOBA- | BEPXHOCTHOC 3HAHHUC BOIIPOCKI, B TOM YHUCJIC | JIOTUYHO U ap-
poNb W 3HaYe- | TENILHO M3JIaraTh MaTe€pH- | TEOPHHU, CyTH METO- JIONOJHUTENbHBIE. B | TymMeHTHpO-

HUE OCHOBHBIX
3aKOHOB  €CTe-
CTBEHHOHAY4-
HBIX JTUCLHUIIINH

aJ, HEMPaBWJIBHO OTBEYa-
€T Ha JONOJHUTEIbHBIE
BOIIPOCBHI WJIM  3aTpya-
HSETCS C OTBETOM

10B. J{ns nosrydenus
MIPaBUIBLHOTO OTBETA
TpeOyIOTCS yTOUHS-
IOIIHE BOIIPOCHI.

TO K€ BpEMs IpU OT-
BETE JIOIYCKAET HECY-
LIECTBEHHBIE TOIPEeI-
HOCTU MJIM JTa€T HENO-
CTaTOYHO ITOJIHBIE OT-
BETHI

BaHHO OTBEYa-
€T Ha BCE BO-
MPOCHI, B TOM
YHCIIe JOMHOJI-
HUTEJILHEIE,
IMOKAa3bIBACT
BBICOKHH ypO-
BEHb TEOPETH-
YeCKOH ITOAr0-
TOBKH

yMeThb:

OOyuaromuiics MOKa3bl-

OO0yuarommuiics ne-

OOyyarommiics ne-

OO6yuaromumiics
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HCIOJIb30BaTh
OCHOBHBIE  3a-
KOHBI ecre-
CTBEHHOHAYy4-
HBIX JTUCITUTUIAH
B  mpodeccuo-
HaJILHOU  Jes-
TEIbHOCTH,

YMETh  TpHUMeE-
HATH  METObI
MaTemMaTuye-

CKOTO aHau3a
U MareMaTh4e-
CKOro (KOMITb-
IOTEPHOT0) MO-

BaeT HEJAOCTATOUHOE
yMEHHE IPUMEHSATH TEO-
PHIO K PELICHUIO MIpeia-
raeMbIX 3371a4, JOIyCKaeT
rpyObie OHOKH U pe-
IICHUH 337124 WK BOOO-
I11€ peleHus 3aaad OT-
CYTCTBYIOT, HEIIPABHIILHO
OTBEYAET HA JOMOJIHH-
TEJILHBIC BOTIPOCHI, CBSI-
3aHHBIC C U3YYaBIIUMHUCS
B Kypce MaTeMaTH4eCKH-
MU METOJIaMH U MOJIeIIs-
MH WU 3aTPYIHACTCS C
OTBETOM

MOHCTPHUPYET HEMOJI-
HOE COOTBETCTBUE
CHEAYIOLIUX YMEHUM:
pelieHue 3aaa4, yme-
HUE T0JIb30BaATHCS
BEPOSITHOCTHO-
CTaTUCTUYECKUMU
Metonamu. B penie-
HUU 3ajja4 MOTYT CO-
JepKaThCs rpyobie
OLLMOKH, MPOSIBIISIET-
Csl HEIOCTaTOYHOE
yMEHUE TPUMEHSTh
TEOPHIO K PEIICHUIO

npeajaraCMaIx 3agaq.

MOHCTPHUPYET YaCTUY-
HOE COOTBETCTBHEC
CIIEYIOLIUX YMEHHM:
MPUMEHSATh TEOPETH-
YECKHUE METO/bI K pe-
HICHUIO 3a1a4. Y Me-
HHSI OCBOEHBI, HO JIO-
MyCKalOTCs HE3HAYH-
TENIbHBIC OIINOKH, He-
TOYHOCTH, 3aTPYyIHE-
HUS TIPU PEIICHUHU 3a-
Jla4, He BIUSIOIIAE HA
00U X0/ peuIeHus

JIEMOHCTPUPY-
eT yMCHHE
MMPUMCHATH
TEOPHIO K pe-
IICHUIO TIpe-
JaraeMsbIX 3a-
Aav, rmpaBUJib-
HO ¥ TIOJTHO
CTPOUTH pe-
HICHUS 3371a4.
CBobonHO
oIepupyer
npuobpereH-
HBIMH YMEHH-
sAMU, IIPUMCHA-

JICITUPOBAHHS, €T UX B CUTYya-
TEOPETUYECKOTO IIUSX TTOBBI-

U JKCIICPUMCH- IIICHHOM CJIOX-
TaIBHOTO  WC- HOCTH.
CJIeZIOBaHUS

BJIA/IETh: OO6yuatomuiicst He Biaje- | OOyuaromuiics Bia- OO6yuatromuiicst ya- OOyuarormiics
CIOCOOHOCTBIO | €T WJIM B COBEPIICHHO JieeT MaTeMaTHye- CTHYHO BJIaJICET METO- | B IMOJIHOM 00b-
HUCIIOJIB30BAaTh He[[OCTaTOIIHOfI CTCIICHU CKUMHU MCTOJaMU B JaMu pacy€TOB, HABbI- €M€ BJIaJCCT
OCHOBHBIE 3a- BJIQJICET HETIOJIHOM 00beMe, KU OCBOCHBI, HO JI0- MaTeMaTHye-
KOHBI €CTEC- HaBbIKaMHU ITPUMCHCHU A AO0IMYCKArOTCA 3HA4YN- ITyCKarOTCs HE3HAUU - CKUMH MCTO-
CTBCHHOHAYY- TEOPETUYECKOTO TEJIbHBIC OITHOKH, TEJIbHBIC OITUOKH, HE- | J1aMu, CBOOOI-
HBIX JUCIU- arrapara 1 pasjiIn4HbIX MMPOABJIACTCA HEAO- TOYHOCTH, 3aTPYyAHC- HO IPUMCHACT
TUTMH, TIPUMeE- MaTeMaTHYeCKHX CTaTOYHOCTH BIajle- HUS TIPU aHAJTUTHYE- MOJTy4YeHHBIE
HATHh METOABbI MCTOOOB K PCUICHUIO HHUS MaTEMaTHYECKOU CKHUX OIl€panuiax, 1c- HAaBBbIKU B CH-
MaTemMaTuye- 3aaq TEXHHUKOW, UCTIBITBI- | PEHOCE YMEHUU Ha HO- | TyallusX MOo-
CKOI'0 aHaJIu3a BACT 3HAYUTCIIbHBIC BbIC, HCCTAHAAPTHBIC BBIIIIEHHOU

U MaTeMaruye- 3aTpyaHEHUS TpU CUTYaIlUH. CII0KHOCTH.

CKOT0 (KOMITb-
IOTEPHOT0) MO-
JICITUPOBAHWS,
TEOPETUIECKOTO
U DKCTICPUMECH-
TaJIbHOTO UC-
CIICJTOBaHUS B
npodeccuo-
HaJBHOM Jies-
TETHHOCTH

MMPUMCHCHUN HAaBbI-
KOB B HOBBIX CHUTYa-
nuAax.

OIIK-7 cnnoco0HOCTH BBIABUTH €CTECTBEHHOHAYYHYIO CYIIHOCTH NP0o0/ieM, BOSHUKAIOIIUX B X01¢e npodec-
CHOHAJILHOM /1eSITeJIbHOCTH, NMPHUBJIEYb HMX JJIs1 PellieHUS COOTBETCTBYIOUIIUI (PU3UKO-MaTeMaTHYeCKUM

anmapar
3HATh: OOyuatomumiics  nie- | OOyyaromuiicst 1eMOH- OOyuatommiicss 1eMoH- | O0yuaronuiics
OCHOBHBIE  3a- | MOHCTPHPYET  MOJ- | CTPHPYET HETIOJIHOE CO- CTPHpYeT IOCTATOYHO | IEMOHCTPUPY-
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KOHBI ecTe-
CTBEHHOHAY4-
HBIX JTUCITUTUIAH
U METONbl all-
reOpsl U Mare-
MaTH4ECKOI0
aHanmza, naud-
dbepeHImanb-
HBIX  ypaBHe-
HUM, TEOpUHU
BEPOATHOCTEN U
MaTemMaruye-
CKOM CTaTUCTH-
KU

HOE€ OTCYTCTBUE WIIH
HEJOCTaTOYHOE  CO-
OTBETCTBHC 3HAHHU
KOHTPOJIUPYEMBIX
paszienoB maTemaTu-
KH:

He crocoOeH apry-
MEHTUPOBAHHO U I10-
CJIEIOBATCIBHO U3-
JlaraTh MaTepual,
HETMPaBUIIbHO OTBE-
YyaeT Ha JOITOJIHU-
TEJIbHbIE BOIPOCHI
WJIW 3aTPYJHSIETCS C
OTBETOM

OTBETCTBUE 3HAHUU MPO-
rpamme,

JIOTTYCKAIOTCSI OLITUOKH,
MIPOSIBIISIETCS. HEAOCTA-
TOYHOE, IOBEPXHOCTHOE
3HaHUE TEOPUH, CYTH Me-
TOAOB. [ nonmyuenus
MIPaBUJILHOTO OTBETA TPE-
OYIOTCSl yTOUHSIIOIIUE BO-
IIPOCBHL.

riy0ookue 3HAHUA
KOHTPOJINPYEMBIX

pas3zesioB  JUCLUILIHN-
HBI, OTBEYaeT Ha BCE
BOIIPOCHI, B TOM YHCJIE
JONOJTHUTENbHEIE. B TO
e BpeMs MpH OTBETE
JONyCKaeT  HecyIlle-
CTBEHHBIC IOTPELIHO-
CTH WJIM JJaeT HEeJO0CTa-
TOYHO TOJTHBIE OTBETHI

€T MOJIHOE CO-
OTBETCTBHUE
3HaHUH IIPO-
rpaMMe JInuc-
LUUTLUTUHBI,
JIOTUYHO U ap-
TYMEHTHPO-
BAHHO OTBEYa-
€T Ha BCE BO-
IIPOCHI, B TOM
YHUCJIe JOMOJI-
HUTEJIbHBIE,
MOKa3bIBaeT
BBICOKHMH ypO-
BEHb TEOPETH-
YEeCKOH ITOAro-
TOBKH

yMeTh:
BBISIBUTH €CTE-
CTBEHHOHAY4-

HYI0 CYIIHOCTb
npoOjeM, BO3-
HUKAIOMKUX B
xone  mpodec-
CHUOHAJILHOU Jie-
SITCJILHOCTH,

MIPUBJICYb 150:4
JUISL  pEIICHHS
COOTBETCTBYIO-
muit  pu3MKo-
MaTeMaTHye-

CKMI anmapar

OOyuatomuiicst  mo-
Ka3plBa€T  HEJOCTa-
TOYHOE yMeHHue
MPUMEHSTh H3BECT-
Hble B y4yeOHOH Iu-
Teparype MeTOAbl K
peLIeHHI0 Tpe/yIara-
€MBIX 3a7ad, IOIyC-
KaeT rpyObIe OmMOKH
IpU pEelICHUU 3a]adu
WU BOOOIE perre-
HUS 3aJa4  OTCYT-
CTBYIOT, HETPaBUIIb-
HO OTBeuYaeT Ha Jo-
MOJTHUTEIBHBIE  BO-
MpOCHl WM 3aTpya-
HSIETCSI C OTBETOM

OOGyuaromuiicst 1eMOH-
CTPUPYET HETOIHOE CO-
OTBETCTBHE CIIEIYIOUINX
YMEHUH: pelleHue 3a/1ad,
YMEHHE I0JIb30BATHCS BE-
POSITHOCTHO-
CTaTHCTHYECKUMHU METO-
namu. B periennu 3amay
MOTYT COJIEpPKAThCS TPY-
Oble OIIMOKH, MPOSBIISCT-
Csl HEJJOCTATOYHOE YMe-
HUE TPUMEHSITH TEOPHIO
K PELICHHIO TIpeJiarae-
MBIX 3a]1a4.

OOyuarormiics
JIEMOHCTPUPYET
YacTUYHOE
COOTBETCTBHUE
CIEAYIOIIMX YMEHUM:
MPUMEHSTh TEOpETHYE-
CKHue METOBI K
peLICHUIO 3a7a4.
YMeHHS OCBOCHBI, HO
JIOITyCKAIOTCSl HE3HAUU-
TCIBHBIC OIMOKH,
HETOYHOCTH,
3aTPyIHECHUS npu
pelmeHuu  3adad, He
BIMAIONINE Ha OOIMi
XOJ1 pEIICHUS

OOyuarormiics
JIEMOHCTPHPY-
eT yMeHHue
MPUMEHSTh
TEOPHIO K pe-
IICHUIO TIpe/I-
JlaraeMpIX 3a-
Ja4, MpaBHIIb-
HO ¥ MTOJTHO
CTPOUTH pe-
IICHHUSA MaTe-
MaTHYECKHX
3agay. CBo-
601HO onepu-
pyer npuodpe-
TEHHBIMH YMeE-
HUAMMU, IIPU-
MEHSIET X B
CUTyaluiIX I10-

BBIIIIEHHOM

CJIO)KHOCTH.
BJIA/IETh: OO6yuatommiicss  He | OOyvaromuiics BiaaeeT OO6yuaromuiics OO6yuarommiics
CIIOCOOHOCTBIO | BIIQJIEET WJIM B CO- | MATEMAaTUYECKUMHU METO- | YaCTUYIHO BIIQJIEET | B MOJIHOM O0B-
BBISIBUTH  €CTE- | BEPIICHHO HEO0CTa- | JJAMH B HEMOJHOM 00be- | METOJJaMH  PacueToB, | €Me BIIaeeT
CTBEHHOHAYY- TOYHOMI CTETIeHH | M€, JIOMYCKAIOTCS 3HAYM- | HABBIKM OCBOEHBI, HO | METOJaMU
HYIO CYIIHOCTH | BJIaJeeT TeJbHBIC ONMTUOKH, MPOSIB- | JIOMYCKAOTCSI ~ HE3HA- | pacueToB, CBO-
npoOyieM, BO3- | HABBIKAMU TMPUMEHEe- | JIIeTCS HEAOCTATOYHOCTh | YMTEJbHBbIE  OMIMOKH, | 00JHO MpUMe-
HUKAOIUX B | HUS TEOPETUYCCKOTO | BIIAJICHUS MaTeMaTHde- HETOYHOCTH, 3aTPyH- | HIACT MOJIy4eH-
xolle mpodec- | anmmapara M pa3iud- | CKOM TEXHUKOH, UCIIBITHI- | HEHUS TPH aHAJIUTHU- | HbIC HABBIKU B
CHUOHAJILHOW JIe- | HBIX MaTeMaTH- | BaeT 3HAYUTEIIbHBIC 3a- YECKUX oIeparnusx, | CATyaIusx 1Mo-
SITETLHOCTH, YeCKUX METOJIOB K | TPYIHEHUs MpH MpUMe- MEepPeHoCce yMEHW Ha | BBIIICHHOU
NPHUBJICYh WX | PEIICHHUIO 33]1a9 HEHUH HABBIKOB B HOBBIX | HOBBIC, CJIO)KHOCTH.
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IUIsL  peLIeHHUs
COOTBETCTBYIO-
muid  pusmko-
MaTeMaThye-
CKMM anmapar

CUTyalusix. HCCTAaHAApPTHBIC

CUTYaIlNH.

[Mxana OLCHUBAHUA PC3YJIbTATOB HpOMe)I(YTO‘{HOﬁ aTTcCTallu n e€ oInucaHue:

dopmMa IPOMEKYTOYHOM ATTECTALMM: 3a4eT.

[IpomexxyTouHas aTTecTalusi oOy4aromuxcsi B (opMme 3adera MpOBOAUTCS IO
pe3yibTaTaM BBINOJIHEHUS! BCEX BHJIOB y4eOHOUM padoOThI, MPEAyCMOTPEHHBIX yueO-
HBIM IIJTAHOM IO JAHHOM JUCIUIUIMHE, TP 3TOM YUUTBIBAIOTCS PE3YJIbTATHI TEKYIIE-
ro KOHTPOJISI YCIIEBAEMOCTH B T€UeHHE ceMecTpa. OLIeHKa CTENEHN JOCTHKEHHS 00Y-
YaIOMUMUCS TUIAHUPYEMBIX PE3yJbTAaTOB OOYUYEHHUSI MO AUCIUIUIMHE TPOBOJUTCS
MPENOIABATENIEM, BEIYIIUM 3aHITUA M0 JUCIUILIMHE METOJOM SKCIEPTHON OLICHKH.
[To uToram mpoMeKyTOYHOM aTTECTAMH MO AUCHUILIMHE BBICTABIISIETCS OLICHKA «3a-
YTEHO» WJIA «HE 3aY4TECHOY.

HlIkaga
OLlCHUBAHUSA

Onucanue

3a4uTeHo

BrInonHeHs! Bce 00513aTe/IbHbIE YCJIOBUSA MOATOTOBKH CTY/ACH-
Ta K NMPOMEKYTOYHOM aTTeCTALMM, 1peoyCMOMPEHHbIE NpPO-
epammou oucyuniunvl. CTYAEHT JEMOHCTPUPYET COOTBETCTBUE
3HAHWI, YMEHUH, HABBIKOB NIPUBEACHHBIM B TaOIMIAX MOKa3aTe-
JSIM, ONlepUpPYyET NPHUOOPETEHHBIMUA 3HAHUSIMU, YMEHUSAMHU, HABBI-
KaMM, IPUMEHSET WX B CUTYalMSIX MOBBIIIEHHON CJIOKHOCTH.
[Tpu 3TOM MOTYT OBITH JOMYIIEHB! HE3HAYUTEIbHbIE OIINOKU, HE-
TOYHOCTH, 3aTPYJHEHHUS NPU AHATUTHUYECKUX ONEpalusix, rnepe-
HOCE 3HAaHUM ¥ YMEHHMI1 Ha HOBBIE, HECTAHIaPTHBIE CUTYaLUH.

He 3aureno

He BbinmonHeHbl o0si3aTesibHbIE YCJIOBUSI MOATOTOBKH CTY/I€H-
Ta K NMPOMEXKYTOYHOW aTTeCTAlMM, 1pedyCMOMpPeHHble NpPO-
epammou oucyuniunst, NI cTyneHT 1eMOHCTPUPYET HEMOJHOE
COOTBETCTBHE 3HAHWUW, YMEHUH, HABBIKOB MPUBEJICHHBIM B Ta0-
JUIAX TTOKa3aTelNsiM, JOMYCKAOTCSl 3HAYUTENIbHBIC OIUOKU, TPO-
ABJISIETCA OTCYTCTBUE 3HAHUM, YMEHUM, HABBIKOB MO PsIIy MOKa-
3aTesieil, CTyIeHT UCIBITHIBAET 3HAUUTEIIbHBIE 3aTPyAHEHUS NPH
ONEPUPOBAHUU 3HAHUSMHU M YMEHUSMH MPHU UX MEPEHOCE Ha HO-
BbIC CUTYalIUH.

dopMa NPOMEKYTOUYHOM aTTECTALMM: IK3AMEH

[IpomexxyTouHas arrecranus oOyyarolmuxcsi B (Gopme 3K3amMeHa MpPOBOIUTCS
[0 pe3yjibTaTaM BBIMOJHEHUSI BCEX BHUAOB y4eOHON paldOThI, MPEITyCMOTPEHHBIX
y4€OHBIM IUIAHOM MO JAHHOW AUCIUIUIMHE, IPU 3TOM YUUTBIBAIOTCS PE3yJIbTaThl Te-
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KyHoIero KOHTpPOJId yCIIEBAaCMOCTH B TCUCHUC CECMCCTPA. OHGHKa CTCIICHU NJOCTHXKCHUA
O6y‘{aI-0H_II/IMI/IC$I IIaHUPYEMBIX PE3YJILTATOB 06y‘{CHI/I}I o JUCHUITNIIMHE ITPOBOJUTCA
MpCIroAaBaTCicM, BEAYIIUM 3aHATUA 110 JUCHUIITIMHC MCTOI0OM 3KCHCpTHOI>i OLICHKH.
IIo utoram HpOMC)KYTO‘IHOﬁ aTTCCTalluM 110 JUCHHUIIIIMHC BBICTABJIICTCA OIICHKA «OT-
JIUYHO», «XOpOoII0», «YAOBJICTBOPUTCIILHO) HUIIN «HCYAOBJICTBOPHUTCIBHO».

I[IIka1a oueHUBaHUSA

Onucanue

OTJIU4HO

BelnonHeHsl Bce 00si3aTe/ibHbIE YCJI0BUSI MOATOTOB-
KM CTYAEHTa K NPOMEKYTOYHON aTTecTaluM,
NPELYCMOTPEHHBIE MPOrpaMMoil aucHMIUIMHBL. Cry-
JIEHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUH,
HAaBBIKOB [I0KAa3aTessiM, NPUBEICHHBIM B TaOIMIAX,
ONIEPUPYET NPUOOPETECHHBIMU 3HAHUAMH, YMEHUSIMHU,
HaBBbIKAMHU, IPUMEHSAET UX B CUTYalUAX ITOBBIICHHON
cl10XkHOCTH. [Ipy 3TOM MOTryT OBITH TOMYIIEHBI HE3HA-
YUTEJbHbIE OIIMOKM, HETOYHOCTH, 3aTPYAHEHUs NpHU
IIEPEHOCE 3HAHWM M YMEHHMM Ha HOBBIE, HECTAHIAPT-
HBIE 33/1a4H.

Xoporo

BrinonHeHb! Bce 00s13aTe/ibHbIE YCJIOBUSI MOATOTOB-
KM CTyJAeHTa K MPOMEXKYTOYHON AaTTeCTALUM,
MPEAYCMOTPEHHBIE TPOrpaMMON JUCHUIUIMHBL. CTy-
JICHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUI,
HaBBIKOB TIOKa3aTessiM, MPUBEICHHBIM B TaOJWIAX,
omnepupyeT NPUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMHU,
HaBbIKaMU. B TO ke BpeMs Npu OTBETE JOMYCKAET He-
CYILIECTBEHHBIE NTOTPEIIHOCTH, 33/1a4M PEIIAET C HENO-
YeTaMu, HE BJIMSIOIIMMH Ha OOUTUNA X0 PEUICHUS .

Y 10BIETBOPUTEIBHO

BreimonHeHs! Bce 00s13aTe/IbHbIE YCJI0BHUS MOATOTOB-
KH CTyJeHTa K TIPOMEeXYTOYHOH aTTecTalHH,
MIPEAYCMOTPEHHBIE TPOrpaMMON JUCHUIIUMHBL. CTy-
JICHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUI,
HABBIKOB TIOKAa3aTessiM, MPHUBEICHHBIM B TaOJIHIAX,
OTepUpyeT TMPUOOPETCHHBIMU 3HAHUSAMH, YMEHUSIMH,
HaBblkaMu. Ho moka3eiBaeT HeriyOOKHue 3HaHUSA, NpU
OTBETE HE JOIMYCKAET TPyOBIX OMIMOOK WU TPOTUBO-
peunii, oAHAKO B (HOPMYIMPOBAHUH OTBETA OTCYT-
CTBYET JOJDKHAs CBSI3b MEXAY aHaJIM30M, apryMeHTa-
nueil U BBIBOJAAMH, B PEIICHUU 337ad MOTYT COAEp-
XKaThCsl TpyOble OmMOKHU. J[1s mosyueHus: mpaBUIbHO-
ro OTBeTa TPEOYIOTCS YTOUHSIOIIME BOPOCHI.
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HCYI[OBJICTBOPI/ITCJILHO HHﬁ, YMCHPIfI, HAaBBIKOB IIPUBCACHHLIM B Ta6JIHIIaX,

He BbInmonHeHsl o0si3aTe/ibHBIE YCJAOBHUS MOATOTOB-
KM CTYAEHTa K THPOMEKYTOYHON aTTecTaluM,
IIPEAYCMOTPEHHBIE IIPOrpaMMoN aucuuruivasl, MJIA
CTYJEHT IEMOHCTPUPYET HEIOJIHOE COOTBETCTBUE 3HA-

AOITIYCKAIOTCA 3HAYUTCIIbHBIC OI_HI/I6KI/I, IMPOABIIACTCA
OTCYTCTBHUC 3HaHHﬁ, YMGHHﬁ, HABBIKOB IIO pAAY ITOKa-
33T€H€ﬁ, CTYACHT HCIIBITBIBACT 3HAYUTCIIBHBIC 3aTPY -
HCHUA IIPpU OIICPUPOBAHNHN 3HAHHUAMAU U YMCHUSMH.

@oHbI OLEHOYHBIX CPEICTB MPeEICTABJICHbI B NMPWJIOKEHUH 2 K padoyei

nporpamme.

7.

Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE O0ecliedyeHHue TUCHMILIMHBI

a) OCHOBHAsI JIUTepPaTypa:

. Kynpsasues JI.JI. Kpatkuit kypc Mmaremaruueckoro ananusza. T.1. uddepen-

[IMaJIbHOE U MHTETPAIbHOE MUCUMUCIICHHUS (DYHKIIMNA OJHON TepeMEeHHOM. Psbr:
YueOHuk [DneKTpoHHBINH pecypc]: yued. - DiekTpoH. AaH. - MockBa: dusmar-
aut, 2015. - 444 c. [Pexxum moctyna: URL: https://e.lanbook.com/book/71994

- 3aru. ¢ 3KpaHa. |

. ®uxtenroinei I'"M. Kypc nuddepenninanbHOro u HHTErpaabHOTO UCUUCICHHUS

VYueonuk. B 3-x tomax. T.1 -13-e uzn., crep. CI16.: M3a-Bo «Jlanwy, 2021. 608
c. T.2 13-e uzn., crep. CII6.: M3a-Bo «Jlamby», 2021. 800 c. T.3 — 10-¢ u3nx.,
ctep. CII6.: M3a-Bo «Jlanwy. ctep 2021. 656 c.

. I'mypman B.E. Teopust BeposSITHOCTE M MaTEeMAaTHYECKas CTATHUCTUKA. 12-e

uza. crep. M.: FOpaiit, 2013. — 479 c., 139 sks.

AOMOJIHUTEIbHAS JIUTepaTypa:

. 3yokoB B.I'., JIsxosckuii B.A., Maptsinenko A.W., Munocues B.b., [Tymikaps

E.A. Kypc MaremMaTtuku sl TEXHUYECKUX BBICIIUX Y4€OHBIX 3aBelCHUM. M.:
MI'I1Y, 2012. 400 »xk3.https://e.lanbook.com/

. Munocues B.b., Maptemenko A.U., Jlsxosckuit B.A., 3yoxoB B.I'. Kypc

BBICIIIENT MaTeMaTHKHU: YueOHoe mocobOue. Yacts 1.M.: MI'1Y, 2007; Yactb
2M.: MI'MY, 2007. Yacrs 3. M.: MI'MY, 2011. 400 »5k3.
https://e.lanbook.com/

. ITuckynoB H. C. IuddepenunanbHoe U MHTErPATbHOE UCUUCICHUS ISl BTY-

30B. B 2-x Tomax. M.: UuTterpan - [Ipecc, 2009. 180 k3.

. Kypc nexumii no nuHelHON anredpe M aHAIMTUYECKOW T'€OMETpUU: yuyeOHOe

noco6ue. // Kynpssue b.}O., Marsm B.U., [lokazeeB B.B., Uepkecosa I'.B..
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M.: MITY «MAMM», 2009. http://lib.mami.ru/lib/content/elektronnyy-
katalog. DiekTpoHHBII pecypc.

8. Marematuyeckui ananus. Teopus npenenaoB u auddepeHuaibHOoe HCUnucie-
HUE: OCHOBHBIC MOJIOKEHUS TEOPUH, METOJWYECKHE YKa3aHUSd U BapUaHThI
pacueTHo-Tpaduueckux padot // bonyno M.A., boponuna C.U., KoporkoBa
H.H., TkaueHko O.1. M.: MITY «MAMMN», 2009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. DnekTponHsIit pecypc.

9. Koran E.A. OGsikHOBEeHHBIE U] PEepeHIInaTbHbIE YPABHEHUS U OTIEPAITIOHHOE
UCUHCIIeHHE. Y4ueOHoe rnmocodue mo aucuuiuimie «MareMmaTtukay Uil CTyAeH-
TOB Bcex cnenuanbHocted. M. 2006. 693 3k3.

10.Koran E.A. DnemMeHTHI TEOpUU BEPOSITHOCTEN U MaTEMaTHUYECKON CTATUCTHUKH.
Y4yebHoe mocobue mo AuCHUIUTMHE «MaTemaTuka» IJis CTyJIEeHTOB, 00ydaro-
ITUXCSI TIO CIIEIUATBLHOCTH «ABTOMOOMIE- U TpakTopocTpoerue. M. 2007. 423
IK3.

B) IPOrpaMMHOe o0ecrnievyeHre U HHTePHeT-pPecypcehbl:

[IporpammHuoe obecriedeHre He MpeyCMOTPEHO.

HNHTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOJWYECKHE MaTepHalibl B DJIEK-
TPOHHOM BHj€, IpeAcTaBlIcHHBIC Ha caiite mospolytech.ru B pasgene: «llentp Mma-
TemaTHueckoro oopazosanus» (http://mospolytech.ru/index.php?id=4486);

BapuaHThl KOHTPOJBHBIX 3aJaHUM MO AUCHUMIUIMHE MPEACTABICHBI HA calTax:
http://i-exam.ru, _http:// fepo.ru.

[Tone3npie yuyeOHO-METOAMYECKHE U UH(POPMAIMOHHBIE MaTepuasbl MPEICTaB-
JICHbI Ha cauTax:

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

[lepeuenbp pecypcoB HH(OPMAIMOHHO-TEIEKOMMYHUKAITMOHHON cetn «MH-
TEPHET» ISl OCBOCHUS TUCIIUILIUHBI;
www.matematikalegko.ru>studentu, www.i-exam.ru.

HNHTepHeT-pecypchl BKIIIOYAIOT YISOHO-METOANYCCKUE MaTepHasbl, MPEICTaB-
JICHHBIE Ha cailiTe JJIEeKTPOHHO-OUOIMOTeUHOM cuctembl WM3natenbctBa Jlanb
(https://e.lanbook.com/).
http://function-x.ru/tests_higher_math.html Tectsl o BbICIICH MaTeMaTHKE.
http://pmims.000webhostapp.com/xbookM0018/index.html Buaecokypc u TecTsl 10O

TEOPHUU BEPOSTHOCTEN U MATEMAaTUYECKON CTATUCTHUKE.

8. MarepuajibHO-TeXHUYECKOE 0O0ecnevYeHne U CIUTIIUHbI

MarepuanbHO — TexHUYecKass 0a3a yHUBEpCcUTETa 00ECIEUMBAET MPOBEACHUE BCEX
BUJIOB 3aHATUM, MPETyCMOTPEHHBIX YYE€OHBIM IJIAHOM U COOTBETCTBYET JIEUCTBYIO-
IIMM CaHUTApHBIM U IPOTUBOIIOKAPHBIM IIPABUJIaM U HOPMaM.

Jiist mpoBeieHUs! y4eOHBIX 3aHATHI UCTIOIb3YIOTCS

- JICKUMOHHBIE ayJIUTOPUU U ayJUTOPHUM I NPOBEICHUS NPAKTUUECKUX 3aHATUH, B
TOM YHCJIE, OCHAIICHHbIE MYJIbTUMEAUMHBIM 000pyA0BaHNEM ISl IPOBEACHUS ayIu-
TOPHBIX 3aHATUN (TIPOEKTOP, HOYTOYK, MUKPO(OH U T.1.);
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http://function-x.ru/tests_higher_math.html
http://pmims.000webhostapp.com/xbookM0018/index.html

- 17151 pabOTHI CO CHEMATU3UPOBAHHBIM TPOrPAMMHBIM O0ECIIEUEHHUEM BO BpEMS WH-
TEPAKTUBHBIX IIPAKTHUYECKUX 3aHATUN MUMEIOTCA KOMIIBIOTEPHBIC KJIACChl YHUBEPCHU-
TeTa.

9. MeToanuyeckne peKOMeHAAlMHU JIS CAMOCTOSITEIbHOI padoThl CTY/IEHTOB

Pa3nen: 3jieMeHTHI JJUHEIHON aJredpol

Matpuus! 1 onpeneaurenu. [Ipexae Bcero, CTyJ€HT AOHKEH MOHATb, YTO
MaTpHulla — 3TO TabiuIa Yrcen (MPUIeM 3Ta TaOIHIIa MOKET UMETh OJMHAKOBOE YHC-
JIO CTPOK U CTOJIOIIOB, @ MOXKET OBITh U MPSAMOYTOJILHOM), @ ONPEEIUTENh- 3TO YUC-
JI0, 3alMChIBAEMOE B BUJIE KBAJPATHOM TAOIHUIIBI, TO €CTh ONPEACITUTENN CYIECTBY-
0T TOJIBKO Y KBaJAPATHBIX MATPULL.

Crnenyer oOpaTuTh 0c000€ BHUMAHUE HA ONEPALNIO YMHOXKEHHS MPSIMOYTOJIb-
HBIX MaTpUIl U HOHTh, KAKUM TOJIy4aeTCs MOPAI0K MaTpUllbl — pousBeaeHus. Oco-
OCHHOCTb MATpHI] TAKXKE COCTOUT B TOM, UTO MPOU3BEACHUE MATpPHUILl HE MEPECTaHO-
BOYHO, TO €cTh AB = BA.Cnenyer o0s3aTenbHO yOEIUTHCS B 3TOM, PELIMB COOTBET-
CTBYIOLIUE 3aa4H.

BaxxupiM siBiisieTcs moHsiTHEe 0OpaTHOW MaTpuibl. Hano 3HaTh ycioBue cyiie-
CTBOBaHMsI OOpAaTHOM MaTpuUIbl U aNrOpUTM ee noctpoeHus. Ilocie ee BrIUMCIIECHUS
1enecoo0pa3Ho Jenarh MPOBEPKY MPABUIBHOCTU PELICHHS, BBIIOJHUB ONEPALUIO
YMHOXEHUST A'A=E (I0OJDKHA OTYYUTHCS SAMHUIHASI MATPHUIIA)

[Ipu u3ydyeHnn ompeneauTeNed HaJo0 YeTKO YCBOUTh MOHATUS MUHOpPA, anred-
PaUveCcKOro JIONOJIHEHUS, 3HAaThb MHOTOYHCIICHHBIE CBOWCTBa omnpenenutens. Jis
OCBOCHUS TEXHUKH BBIYMCJICHUS OIpeaeuTeNeH 11e1ecoo0pa3Ho, BbIOpaB MpOU3-
BOJIbHBIM ONpPEAENIUTEND BBILIIE TPETHETO MOPSIIKA, PACKPBITh €T0 PA3IMYHBIMU CIIO-
co0aMH, MPUMEHSSI Pa3JI0kKEHUE U 10 CTPOKaM U 1o cronduam. OOpaTuTe BHUMaHUE,
KaKue CTPOKH (CTOJIOIBI) MPEANOUTUTEIbHEE BHIOMPATDH JIJIsi PACKPBITHS OTpPeeTUTe-
75, 9TOOBI yIPOCTUTH ero BeiuucieHue. OcobeHHo 3(h(PEeKTUBHO BHIYKCIICHUE OIpe-
JeJIUTENeH ¢ TMOMOIIBIO 3JIEMEHTApHBIX MpPeoOpa3oBaHUM, MPUBOAAIIUX €ro K Tpe-
YTOJIBHOMY BHIY.

[Ipn wu3yueHWM pelIeHUH CHUCTEM JIMHEHWHBIX aireOpandyeckux ypaBHEHHM
(CJIAY) oOpatuTe BHHMaHHE, IPEXKAC BCETO, HAa TOHATHE PEIICHUS] CHUCTEMBI H
YCIJIOBHSI CYIIECTBOBAHUS PEIICHUN B 3aBUCUMOCTH OT COOTHOILEHHUS MEXAY PAHIOM
MaTpHUIbl, PAHIOM PACIIMPEHHOW MATPUIBI CUCTEMBbl W YHCIOM HEHM3BECTHBIX WU
ypaBHeHuH. OOpaTtuTe BHUMaHUe Ha yciaoBuUs nmpumeHeHus popmyn Kpamepa u me-
ToAa oOpaTHOM MaTpullbl. BHUMaTenbHO pazOepuTe MpUMEphI PElIeHUs MPOU3BOIb-
HBIX CUCTEM JIMHEHHBIX alireOpanyeckux ypaBHeHUN meToqoM ["aycca (BBeaeHue Oa-
3UCHBIX U CBOOOJIHBIX IEPEMEHHBIX ).

Pa3zges: DiieMeHTHI BEKTOPHOI aaredpsbl

[Ipu u3yueHuu gaHHOW TeMbI OOpaTUTE BHUMAaHUE HA JIMHEWHBIC OTEpaIliy HAJl BEK-
TOpaMH, Ha IMOHATHUS JUHEWHON HE3aBUCUMOCTH U JINHEMHOW 3aBUCHUMOCTH BEKTOPOB,
Ha (QyHIaMEHTAIbHOE MOHSATHE 0a3uca BEKTOPHOTO MPOCTPAHCTBA (U OPTOHOPMHPO-
BaHHOTO 0asuca), Ha pa3IoKEHUE BEKTopa Mo 0asucy.
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3HaTh OMNpE/ENICHUE, T€OMETPUUECKUE CBOMCTBA CKaJIPHOIO, BEKTOPHOTO M
CMEIIaHHOTO MPOU3BEACHUS BEKTOPOB, (POPMYIIbI 1JIs UX BHIYMCIICHUS] B BEKTOPHOU U
B KoopAuHaTHOU (dopme. OOs3aTENBHO 3HATH U YMETh IPOBEPATH YCIOBUSL OPTOrO-
HAJIBHOCTH, KOJUIMHEAPHOCTH ¥ KOMIUIAHAPHOCTH BEKTOPOB.

Pa3nges: koMIJIEKCHBIE YHCJIA H MHOTOYJICHBI

B sTom pasnene, npexae BCero, Halo0 MOHATH, YTO KOMIUIEKCHOE YUCIIO SBU-
JIOCh PACIIMPEHUEM IIOHATUS IEUCTBUTEIBHBIX YUCEI, 3HATH OIPEIECICHUE U TPHU
GbOpMBI 3amUCH KOMIUIEKCHOTO  YHCJIa, T€OMETPUYECKYI0 HHTEPIPETALUI0 KOM-
IJIEKCHOTO YMCJIA U B3aMMHO-OJHO3HAYHOE COOTBETCTBUE MEXAY MHOKECTBOM KOM-
IJIEKCHBIX YHCEI M MHOYKECTBOM TOYEK KOMIUIEKCHOM IUIOCKOCTH KomruiekcHbie
4KClIa MO’KHO M300paXkaTh C MOMOILBIO BEKTOPOB Ha KOMIUIEKCHOU Iockoctu Ilo-
ATOMY ONEPALIH CIOKEHUS U BBIMUTAHUS KOMILIEKCHBIX YHCEJI MOT'YT OBITh CBEECHBI
K OIEpALsIM CJIOKEHHUS U BBIYUTAHUS COOTBETCTBYIOIINX BEKTOPOB

Hazo 3HaTh ¥ yMETh BBIIIOJIHATE OIEpALlMM YMHOXEHUs, JACIICHUS, BO3BEICHUA
B IIOJIOKUTEJIBHYIO CTEIIEHb KOMIUIEKCHBIX YMCEJI, 3aIIMCAHHBIX B TPUTOHOMETpUYE-
CKO#1 opme, n3BJIEUEHUS KOPHS N-0i1 CTENIEHN U3 KOMILJIEKCHOTO YHUCIIA.

OOpaTuTh BHUMaHHE HA TO, YTO MHOXECTBO KOMILJIEKCHBIX YHCEJ SIBISETCS
3aMKHYTBIM, TO €CTb JH00as anreOpanydeckas onepanus HajJ KOMIJIEKCHBIMH YUCIIaMU
HE BBIBOJUT 3a MPeAEIbl 00JIaCTH KOMILIEKCHBIX YHCEI.

Pa3nei: 3j1eMeHTBI MATEMATHYECKOI0 aHAJIN3A

[Ipu n3yuyenun nuddepeHuraIbHOr0 UCUUCIeHUss GYHKUMNA OJHON MepeMeH-
HOM oOpaTuTe BHUMaHUE Ha MOHATHE Mpeseia GYHKIIMU B TOYKE U METOJbI €r0 BBbI-
yucnienus. [Ipenen — oqHO U3 OCHOBHBIX MOHATHUH MAaTE€MAaTH4YEeCKOro aHaimsa. llpu
BBIYUCIICHUU TIpeIesoB YHKIIUU HA0, MPEXKIE BCETO, BBISICHUTh XapaKTep HEOIpe-

0 ® o
JICJICHHOCTHU (6’_’ 0-00,00—00,1 j YToObl OBJaACTh TEXHUKOW pelieHus 3a7ad Ha
o0

BBIYMCIICHHUE TIPEIEeIOB, HAJ0 3HATh J[Ba 3aMeYaTeNbHBIX Mpeaena, TabauIly YKBUBa-
JICHTHBIX OECKOHEYHO MallblX, MpaBwio Jlomurtans, pa3nuyHble MPUEMBI PACKPHITHS
HEOTpEACIEHHOCTEN B 3aBUCUMOCTH OT BHJIa (YHKIIMH U PEIINTH JOCTATOYHO OOIb-
10€ KOJIMYECTBO 3a/au.

[Ipy m3ydyeHuu TeM, MOCBAILIECHHBIX MPOU3BOAHON U muddepeHunany QpyHk-
IIUHU, HaJI0 OCMBICIHUTh WX TEOMETPUYECKHIA CMBICI, TOHUMATh Pa3Inyre MEXIy HU-
Mu (auddepeHnran - 3To rilaBHasi JUHEWHAas 4yacTh npupaineHust GyHkimu). TBepo
3HaTh (KaK TaOIMIly YMHOXEHUs) dopMynbl auddepeHIIMPOBaHNs OCHOBHBIX JJie-
MEHTapHBIX (QYHKIIMN U npaBuiia nuddeperiupoanus (Bce, KOHEYHO, HO OCOOEHHO
npaBuiio qudGepeHnupoBaHus CIOKHON (PYHKITHN).

OOpatute BHUMaHHUE TaKKe Ha 0cOOeHHOCTH AuddepeHupoBaHus PyHKIUH,
3aJIaHHBIX B HESIBHOUW (popMe, mapamMeTpuyecKu, Ha TpreM Jiorapudmudeckoro naud-
(bepeHImpoBaHus.

CrnenmyeT 4eTKO 3HaTh U yMETh MPUMEHATh AITOPUTM HCCIEAOBaHUs (HYHKITUH
U TIOCTpOEHUsl TpaUKOB: OINpEAeNICHHE TOYEK pa3phiBa (M HMX KIACCHU(PHUKALHUIO),
acuMnToT rpaduka (BepTUKaIbHON, HAKIIOHHOW, TOPU30HTAIBHOM), HEOOXOAUMBIE U
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JOCTaTOYHBIC yCIOBUS MOHOTOHHOCTH (DYHKITMH, CYIIECTBOBAHUS JIOKAJIHHOTO JKC-
TpeMyMa, MPOMEKYTKOB BBIITYKJIOCTH U BOTHYTOCTH (DYHKIIMU U TOYEK Meperuoa.

Paznen: nudpPepenuunanbHoe ncuuciaeHue QyHKIUN HECKOJIBKHUX MEePeMEeHHbIX

[Ipyn w3ydyeHur MaHHOTO pasjeia oOpaTUTe BHMMaHWE HA TO, YTO (DYHKIIUS
ABYX IICPEMCHHLIX UMCCT H&I‘JISI,ZIHBIfI FGOMeTpI/I‘IGCKI/Iﬁ CMBICJI — 3TO IIOBCPXHOCTH B
TPEXMEPHOM IIPOCTPAHCTBE

HaI[O OCMBICIIUTG IMTOHATHUA YaCTHBIX HpOI/IBBOI[HBIX 1 I1IOJIHOTI'O I[I/I(l)CbepeHHI/Ia—
JJa 1 OCO6CHHOCTB HUX BBIYUCIICHUA, OBJIAACTD TeXHHKOﬁ BBIYUCJIICHUA HpOI/ISBOI[HI)IX
OT CJIO)KHOM (PyHKIIMM HECKOJNBKHUX MepeMeHHbIX. CremayeT oOpaTUTh BHUMaHUE Ha
TO, UYTO OJId CI)}’HKI_II/II/I L= Z(X, y) CMCIIAHHBIC YaCTHBIC HpOI/IBBOI[HBIe BTOpOFO HOpHI[—
0’z 0%z
X0y  Oyox
peHHI/IpOBaHI/IH HC NMCCT 3HAUCHUSI.

Jnst QyHKIMM HECKOJBKHX MEPEMEHHBIX CKOPOCTb M3MEHEHHUS (PYHKIUU B
IIPONU3BOJbHOM HAIIPABJICHUH XaAPAKTCPU3YCTCA HpOI/ISBOIIHOf;I II0 HaAIIPpaBJICHHUIO, a4
HauOoJIbIIas CKOPOCTh U3MEHEHUsI QYHKIIMU OyJIeT B HAMpPaBICHUHU BEKTOpA Tpajau-
CHTa. CnenyeT 06paTI/ITB B DTOM TeMe BHHMAaHHE Ha HGO6XOIII/IMO€ U JOCTATOUYHOC
YCIIOBHA CYHICCTBOBAHNA JKCTpEMyMa q)YHKIII/II/I HCCKOJIBKUX IICPCMCHHBIX.

Ka paBHBI MEXJy COOOi: (Teopema IlIBapia), To ecTh nopsAaoK audde-

Pa3znea: HHTETPAJIbHOC HCYUCJTICHUE

B uHTEerpasibHOM MCUUCIIEHUHU pelaeTcs 3ajaadya, oOpaTHOM TOH, KOoTopas pac-
cMatpuBaiachk B AU PepeHImaIbHOM UCYUCICHUU HE00XO0IUMO HAWTH ISl TaHHOU
¢bynkuun f(x) Takyro QyHKUIUIO, MPOM3BOJHAS OT KOTOPOW Obuta Obl paBHAa 3aJaH-
HOIl. UHTerpupoBanue (PyHKIMI — JOCTATOYHO CIIOKHBIA pa3/iesl MaTeMaTHKH, OBJIa-
J€Th KOTOPBIM MOJKHO TOJIBKO, €CJIM CTYJEHT «BO3bMET» JOCTATOYHO OOJIbIIOE KO-
JMYECTBO MHTETPAJIOB pa3Horo tuna. Hamo TBepao 3HaTh TaOMUIly HHTErpajioB OT
OCHOBHBIX 3JIEMEHTapHbIX (YHKIMIl, OCHOBHbIE METO/bl WHTEIPUPOBaHUs (3aMeEHa
NEPEeMEHHOM, MNoJBEAEHUE IMojA 3Hak auddepeHnrana, HHTErpupoOBaHue Mo yYa-
CTSIM, TPUEMbI BBIUYUCICHUS HMHTETPAJIOB OT PallMOHAIbHBIX JApoOei, OT pa3HOro
TUIIA TPUTOHOMETPUYECKUX (PYHKLUI).

Hano ocMBICINTE €IMHCTBO MOJAXO0JA K MOCTPOEHUIO OINPEIEIICHHBIX, KpaT-
HBIX, KPUBOJIMHEWHBIX, TOBEPXHOCTHBIX MHTEIPAJIOB — MOCTPOECHUE HEKOTOPOI MHTE-
IPAJIBHON CYMMBI M IIPEIEIbHBINA ITEPEXO.

3HaTh T€OMETPUUYECKUI CMBICI U OCHOBHYIO (DOPMYIly BBIYMCIICHHS ONpE/e-
JIEHHBIX UHTETpanoB — popmyny Heiotona — JleiiOHuia, reomeTpruueckue u puznye-
CKHE TPUJIOKEHHS] ONPENIeTEHHBIX M KPATHBIX MHTErpajioB, YMETb HaXOIUTh ILJIO-
maab TIOCKOW (QUrypsl, JUIMHY KPUBOW, 00bEM U IUIOLIAAb MOBEPXHOCTU TEN Bpa-
HICHUS.

Pa3znen: unciaoBbie M PyHKIUOHAJIBbHBIEC PSAAbI

[Ipu n3yyeHnn AAHHOW TEMBI, IIPEKE BCErO, HAO OCMBICIUTh MOHATHE CyM-
MBI OECKOHEUHOTO Psijia KaK Mpeelia MocieI0BaTeIbHOCTH YAaCTUIHBIX CyMM.
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HeoOxoaumo cHauaga HaydYuThCS KIacCU(UUIMPOBATH PAIBI IO THUIIAM: YHCIIO-
BbIE IMOJIOKUTEIbHBIC, 3HAKOTIEPEMEHHbIE, (DYHKIIMOHAJIbHBIE, CTENIEHHbIE, TPUTOHO-
merpuyeckue panpl Oypee.  M3yduTh TEOPETUUECKUE CBEICHHUS: TEOPEMBI CpABHE-
HUS, HEOOXOJAUMBIEC U JIOCTATOYHBbIE NMPU3HAKU CXOAUMOCTHU. 3HATh U YMETh IPUMeE-
HATHh JOCTATOYHBIE MPU3HAKH CXOJMMOCTH TOJIOKUTEIBHBIX PSAOB: mpu3Haku Jla-
namb6epa, Kouu, uaterpansusbiii npusznak Komm.

Jl1st 3HaKo4epeayoMXcsl psSAoB 00paTUTh BHUMAHUE Ha MOHSATHSA aOCOIIOT-
HOM U yCIIOBHOUM CXOMMMOCTH. 3HATh NMpu3HaK JleitOHuIa u 0000IIeHHBIC TPU3HAKH
Hamambepa u Kormm.

Jlyis cTeneHHBIX PSAIOB 3HATH TeopeMmy AOelns, omnpeselieHue HHTepBajia U pa-
Jyca CXOAUMOCTH, OOpaTUTh BHUMAHUE Ha TO, YTO TpeOyeTcs McCleJOBaHUE MOBe-
JEHUS psiia B TPAHUYHBIX TOYKAaX MHTEpBajia cxoaumocTh. O0s3aTenbHO 3HATh pas-
JIO’)KEHUSI OCHOBHBIX 3JIEMEHTapHbIX (yHkuud B psabl Teitmopa m Maknopena u
yCIIOBHE pa3iioKUMOCTH (pyHKUMU B psin Teitnopa.

Pazgen: o0bikHOBeHHBIE TU(PepeHINATBHbIC YPABHEHHUS

N3yuyenue nuddepeHnmanbHbIX ypaBHEHUN HMMEET BakKHEiIlee 3HaueHUe B

MaTeMaTHYECKON MOATroTOBKE MHKeHepa. OObscHsAETCs 3TO TeM, uTo nuddepeHiu-
aJbHBIC YPABHEHUSI MIPEICTABIISIIOT COOOM MaTeMaTuyecKre MOJIENIA CaMbIX pa3HO00-
Pa3HBIX MPOLIECCOB U SIBJICHUM, TaK KaK UX PELICHUS MTO3BOJISIIOT OIKUCATh 3BOIIOLIUIO
M3y4aeMoro Ipolecca, XapakTep MPOUCXOMAIINX C MATEPUAIIBHOW CUCTEMOU U3Me-
HEHHU B 3aBUCHMOCTH OT IIEPBOHAYAIIBHOTO COCTOSIHUSI CUCTEMBL.
OTnuuurensHOe CBOMCTBO AU((epeHIMaIbHBIX YPABHEHU COCTOUT B TOM, YTO MpHU
UX HUHTETPUPOBAHUMU OOBIYHO TOJIy4AeTCs] OECUMCIEHHOE MHOXECTBO PEIICHH.
JIns ypaBHEHHsI IEPBOTO MOPSAAKA ITO MHOKECTBO ONMCHIBAETCS OJHOW MPOU3BOJb-
HOM TmoCTOSIHHOM. UTOOBI BBIACIUTH M3 OECKOHEYHOTO MHOXXECTBa PEIICHUM TO,
KOTOpPOE OINHCHIBAET UMEHHO JIaHHBII MPOIECC, HEOOXOAUMO 3a/1aTh JOMOIHUTEIb-
HYI0 HH(OpMalLMIO, HAapUMep, 3HaTh HAvaJlbHOE COCTOSHUE Ipoliecca. Takoe Jo-
MIOJIHUTEJBHOE YCIOBUE HA3bIBACTCSI HAYAJIbHBIM YCIOBUEM.

3amaua uHTErpUpoBaHus IU(PEpPEHIINATBHOTO ypaBHEHUS MEPBOTO MOPSIKa
COBMECTHO C HAYaJbHbIM YCJIOBHEM HA3bIBACTCS HA4YaJIbHOM 3aJauyei Win 3ajadyeu
Komm.

Jns nuddepeHnmanbHbIX  YPAaBHEHHUM TIEPBOTO  TMOPSIIKA CIAEAYET pa3inyaTh
o01mee, yacTHOE U 0c000€ PEIIeHUs, a TaKKe OOIINMA, YaCTHBINM U 0COOBIN MHTETPaIbI.

[Ipy nHTErpUPOBAHUM YPAaBHEHUI NIEPBOTO MOPSAIKA HAJO MPEXKIE BCETO OIpe-
NEIUTh TUIl YPABHEHUS, a 3aTEM YK€ NMPUMEHHUTh TOT WIM UHOW METOJ PELICHHUS.
Hano 006s13aTensHO OCBOUTH MPOLEAYPY NPUBEIACHUSI YPABHEHUSI NIEPBOTO MOPSAIKA K
YPaBHEHHUIO C pAa3ACICHHBIMU IEPEMEHHBIMHU, TaK KaK MMEHHO TaKHE YpPaBHEHUS
MOYKHO HEMOCPEACTBEHHO NHTETPUPOBATh.

Jns muddepeHnmanbHpIX ypaBHEHUM N — TO MOpsiKa 0053aTeIbHO 3HATH I0-
ctaHoBKHM 3a1aun Korm, kpaeBoil 3a7aun, 3a1a4n Ha COOCTBEHHBIC 3HAUCHHUSI.

B Teme, nmocBsieHHON JTMHEWHBIM MU} PEpeHIIMATBHBIM YpaBHEHUSIM N — TO
MOpsJIKa, HAJI0 3HATh TEOPEMBI O CTPYKTYpE OOILIEro perieHust OHOPOAHBIX U HEOI-
HOPOJHBIX YPaBHEHUH, TaK KaK OHU YKa3bIBAIOT MyTh MTOCTPOEHUS OOIIETO PEIICHHUS.
OOpatuTh BHUMaHKE Ha TO, YTO PEUICHUE JTUHEWHBIX OJTHOPOIHBIX NU(hepeHIaIb-
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HBIX YPaBHEHHMI N — O MOpsiiKa ¢ MOCTOSHHBIMHU KO3 duiimeHTaMu He TpeOyeT uH-
TErpUPOBAHHUS, a CBOJUTCS K YUCTO aJireOpandecKkoi rnpodieMe Hax0KAeHUsl KOpHeE
COOTBETCTBYIOILIEIO XapaKTEPUCTUUECKOro ypaBHeHMs. Hano 3HaTh BUJ YacTHBIX
pELIECHUH JIMHEHHBIX OAHOPOIHBIX U (EepEHIMATBHBIX YPaBHEHUM N — ro mopsaka
C TIOCTOSTHHBIMU KOA((UIIMEHTAMH B 3aBUCUMOCTH OT BU/Ia KOPHEHN XapaKTepucTuyie-
CKOTO YpaBHEHHMS.

Hazno 4eTko ysCHUTB aIrOpUTM MOCTPOEHMSI YaCTHBIX PEIICHUN JIMHEWHBIX He-
OHOPOIHBIX TU(PEepeHIINATBFHBIX YpaBHEHUH METOJAO0M Toja0opa (METOJIOM He-
oTpeieNeHHbIX KO3 (UIIMEHTOB), 00paTUB BHUMAHUE HA TO, YTO B ATOM CIIy4ae BH]
YACTHBIX PELICHUI HEOJAHOPOIHOTO YpaBHEHHUSI COOTBETCTBYET IO CTPYKTypE 3aJaH-
HOM IIPaBOM YacCTH.

Paszgen: Teopus BeposiTHOCTEH

Jlns ycnemrHoro OBJIQJCHUST MaTepualioM JaHHOTO paszfena HeoOXOoauMo,
MPEXIE BCETO, YETKO YCBOUTH OCHOBHBIC IOHATHS TEOPUH BEPOATHOCTEH, OUYCHBb
IITUPOKO UCMOJIb3yEMbIC B PA3JIMUHBIX MPUIIOKEHHUAX: TTOHATHE CIIYYaHHOTO COOBITHS
1 €r0 BEPOSATHOCTH, CyMMBI U MPOU3BEICHHUS COOBITHH, TOHATUS CIy4YalHOW BEIUYH-
HBl U 3aKOHa €€ pacrpeneyicHUusI, MaTEeMaTUYECKOI0 OXHUIAHUA U JUCHEPCUU CIIY-
YalHOW BEJIWYMHBI.

Hano moHsATh, 4TO BEPOSATHOCTh — 3TO YHUCJIOBASI MEPa CTEIIEHU BO3MOXKHOCTH
MTOSIBJICHUS CIIyYalHOTO COOBITHSA. 3HATh KJIACCHYECKOE, CTATUCTUYCCKOE U reoMeT-
pHUYECKOE ONPEAEIIEHUS] BEPOSITHOCTH, CBSI3b U Pa3IMUue MexX1y HUMUA. HecmoTps Ha
BHEIIIHIOIO MPOCTOTY KJIACCUYECKOU (hOPMYJIbI ONIPEACIICHUS BEPOATHOCTH CIIy4alHO-
ro coObIThsa A: P(A)=m/n, HEMOCPEJACTBEHHBIN MOJICUET YKcia N BCEBO3MOXKHBIX HC-

XOJIOB UCHBITAaHUS U M - yucia OJaronpusTHBIX MCXOJOB TpeOyeT MPUMEHEHUs
dbopmyn komOuHATOpUKU. [IpH 3TOM B KaK/10M KOHKPETHOU 3aja4e HalI0 MpOoaHaH-
3UpOBaTh, KAKOW TUII COEUHEHUN BO3HUKAET, KOI/la U3 HEKOTOPOTO MHOKECTBA dJIe-
MEHTOB H3BJIEKAETCS APYroe MOAMHOMXECTBO (3TO MOTYT ObITh pa3MelleHus, mepe-
CTAaHOBKH UJIU codyeTanust). [Ipu BbruncIeHUH BEpOSITHOCTEHN CIIOKHBIX COOBITUN HA0
YMETb NMPEACTABUTh WX B BUJE CYMMBbI MM MPOU3BEAEHUS (MU CyMMBbI POU3BE/Ie-
HUM) OPOCTBIX COOBITHIA M MPUMEHUTh COOTBETCTBYIOIINE OCHOBHBIE TEOPEMBI TEO-
pHH BEPOATHOCTEN.

Hamo yerko pas3nmnuarh THUNBI CIIy4alHBIX BEJIWYMH — JUCKPETHBIE U HEIpe-
PBIBHBIE U 3HAaTh OCHOBHBIEC 3aKOHBI UX pacnpeneneHus: (OnHoMuanbHbii, [lyaccona,
TUIEPreoMEeTPUUECKH, 0COOEHHO, HOPMAJIbHBIN 3aKOH paclpeeeHus).

JIns onucaHMs 3aKOHOB PaCHpElETCHUs HENMPEPBIBHBIX CIyYalHbIX BEJIWYUH
MPUMEHSIOT WHTETPAIbHYI0 (DYHKIHMIO paclpeiesieHus] BEpOSATHOCTEH ClydailHOU
BEJIMYUHBI F(X)U IJIOTHOCTh BepositHocTer f(x). Hamo ycBouts onpenenenus, Be-
POSTHOCTHBIN CMBICI W CBOMCTBa 3TUX (PYHKUHMH, CBSI3b MEXAY HUMH U PacueTHBIC
(bopMyIIbI 17151 UX OTIpEeSICHUsI.

Hano 3HaTh onpezenenue, pacueTHble (OPMYJIIbl U BEPOSITHOCTHBIA CMBICI OC-
HOBHBIX YHCJIOBBIX XapaKTEPUCTHUK CIy4YallHOW BEIMYHMHBI — MATEMATUYECKOTO OKH-
naHusl (CpeHEro 3HAYEHHUs) U JUCIEPCUU (XapaKTepUCTUKH pa30poca BO3MOKHBIX
3HAYEHHUS CITy4YalHOM BETUYMHBI OTHOCUTENILHO CPEIHETO 3HAUCHMS).
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Pa3nen. maTemaTuyecKasi CTATUCTHKA

IIpy u3ydyeHHH MaTEeMaTUYECKOM CTATHUCTUKU HANO MOHATh, 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-
JAIOTCS. CTaTUCTUYECKUMMU AHAJIIOTAMHM COOTBETCTBYIOLIMX XapaKTEPUCTHK, paccMaT-
pUBAaEMBIX B TEOPUU BEPOSTHOCTEW, MOJYYEHHBIMU Ha OCHOBE OIPAHMYEHHOIO YuCia
ONBITHBIX JaHHBIX. Cleq0BaTeNbHO, €CIIH, HAIIPUMEP, MATEMATUYECKOE 0KHUJIaHUE U
JUCIIEPCUs CIIyYalHOW BEJIIMYMHBI, U3y4acMbI€ B TEOPUU BEPOSITHOCTEU, SIBISIFOTCS
XapaKTepHBIMU HECITyYalHBIMU YHMCIIAMH, TO UX CTATHCTUYECKUE aHAJOTH — BbIOO-
pouHasi cpefHsia U BRIOOpOUHAas (MJIM UCIpPaBIICHHAS) AUCIIEPCUS SBIISIIOTCS CIIydaii-
HBIMHU BEJIMUYMHAMH, 3aBUCSIIUMU OT 00bEMa U TUIA BBIOOPKU M Pa3IMYHBIMH JIs
pa3HbIX BHIOOPOK.

Hano o06s13aTesnbHO 3HaTh U YMETh BBIYMCIATh TOUEUHBIE OL[CHKH 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 3TH OLIEHKH SIBJISIFOTCS MPUOIMKEH-
HBIMH, OCOOEHHO /Uil BBIOOPOK Malloro 00beMa, U JJsl CYXKIEHHUS O TOYHOCTH U
HAJKHOCTH ITHX OLICHOK HAJ0 yMETh NPHUMEHSITh MHTEPBAJIBHBIE OLEHKH U 3HATh
METOAMKY MOCTPOCHHUSI TOBEPUTENBHBIX NHTEPBAJIOB.

Crnenyer Takke OOpaTUTh BHUMAaHHE Ha MOCTAHOBKY U PEIICHUE 33Ja4d IMpO-
BEPKH MPaBIONOJ00MS CTATUCTUYECKUX THIOTE3 U MPUMEHEHUE KPUTEPHEB COIJia-
CHsl, KOJJMYECTBEHHO OMMCHIBAIOIINX CTENEHb PACXOKACHUSI MEXIY TEOPETUUECKUM
Y OMIIUPUYECKUM PACTIPEECTCHUSIMHU.

OTMeTUM B 3aKJIHOYEHHUE, YTO YCIEIIHOE U3yUYEeHHE TUCUUIUIMHBI «MaTemaTu-
Ka», IPUOOpeTeHne HEOOXOIMMbIX KOMIIETEHLUH, YMEHUI U HaBBIKOB BJaJICHUS Ma-
TEMaTUYECKHUM anmapaToM TpeOyeT OT CTYJAEHTOB OOJIbLION caMOCTOsATENbHON pado-
THI.

10. Meroauyeckue peKOMEHIAUH ISl MPENoIaBaTe st

[Ipexxne Bcero, cieayer oOpaTUTh BHUMAHUE CTYJCHTOB Ha TO, YTO MIpaKTUYe-
CKHM BECh M3Y4YaeMbI UMH MaTepHall SBJISICTCS JJII HUX HOBBIM, HE M3Yy4aBIINMCS B
nporpamme cpefHedt mkoabl. OgHaKko oH He TpeOyeT KaKkoh-11ubo creruanbHOu (J10-
MOJTHUTEIBHOMN ) MOJATOTOBKHU U BMOJIHE MOXKET ObITh YCIEUIHO U3YYEH, €CJIU CTY/ICH-
TBl OyAyT IOCenaTh 3aHATHSA, CBOCBPEMECHHO BBITIOJNHATH JOMAITHUE 3alaHUs H
M0JIb30BaThCs (MPU HEOOXOAUMOCTH) CUCTEMOM IJIAHOBBIX KOHCYJIbTAILIMI B TCUCHHE
KaKJO0TO ceMecTpa. Bomienmme B Kypc MaTeMaTUKH pa3zelibl SBISIOTCS Kiaccuye-
CKHMH, B TO K€ BpEeMs OHM MPAKTUYECKH OPUCHTHUPOBAHBI, TaK KaK UMCIOT ITUPOKOE
pacrpocTpaHeHue IJis PEIICHUs Pa3HOro poja 3aJad BHYTPU CaMOW MaTeMaTHKU U
MPUKIAAHBIX 3a7a4. X 0CBOEHHE TTOMOXET CTYJEHTaM JIOTHUYECKH BEPHO, apTryMEH-
TAPOBAHO W SICHO CTPOUTHh YCTHYIO W THUCHBMEHHYIO pPE€Ub, YCICIIHO MPUMEHSTh
HAKOIJIEHHBIE 3HAHUS B TPO(PECCUOHAIBHON ACATEIHHOCTH.
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HeoOxoaumo ¢ camoro Hayana 3aHsITHI peKOMEHA0BATh CTY/I€HTaM OCHOBHYIO
U JOTNOJHUTEIBHYIO JINTEPATYPY, @ B KOHLE CEMECTPA J1aTh CIIMCOK BOIPOCOB JIS
NOATOTOBKH K 9K3AMEHY.

Ha mepBoMm 3aHATUM 1O AUCIHUIUIMHE 00S3aTeNIbHO MPOUH(POPMUPOBATH CTY-
JICHTOB O BUJE U (popMe MPOMEKYTOUHOM aTTECTAlMU MO JUCHUIUIMHE, CPOKax e€
IPOBEAECHUSA, YCIOBUAX JOMYCKa K MPOMEKYTOYHOM aTTECTALIMH, IPUMEHAEMBIX BU-
Jax IPOMEKYTOYHOTO KOHTPOJIS.

CooOpaxkeHusi 1 peKOMEHJAINH, MPUBEACHHbIE B M. 9 paboueil mporpammbl
JUI CTYACHTOB, JAOJDKHBI OBITH YETKO CPOPMYITUPOBAHBI M U3JI0KEHBI UMEHHO Tpe-
[I0ZIaBATEJIEM Ha JICKIUAX, NPAKTUUYECKUX 3aHATUSAX U KOHCYJIbTALHSIX.

N3noxxeHne TeOpeTHYECKOro MaTepuana JOKHO COITPOBOXKAATHCS HUILIFOCTPA-
TUBHBIMH TIPUMEPaMHU, TIIATEILHO OTOOPAHHBIMHU TPEIMOAABATEIEM TaK, YTOOBI TEX-
HAYECKUE TPYAHOCTH U BBIKJIAJIKU MPU PEIICHUU 33a4U HE OTBJIEKAIHN OT IVIaBHOIO:
OCMBICJICHUSI UJIEU U CYTH MPUMEHSEMbBIX METOJIOB. ClieIyeT BCeria yKa3blBaTh IpHU-
Mephl TPAKTUYECKOTO MPUMEHEHHSI PACCMOTPEHHBIX Ha 3aHATUSAX ypaBHEHUU u dop-
MYyJI.

[IpakTrueckue 3aHATHS JOJDKHBI ObITh OPraHW30BaHbI MPENoAaBaTeIeM TaKUM
o0pa3oM, 4TOObI OCTaBaJIOCh BpeMs Ha MEPUOAUYECKOE BBIIIOJIHEHUE CTYACHTaMU
HEOOJIBIIION CaMOCTOSTEILHON pabOThl B ayAUTOPUH JJIs POBEPKU YCBOCHUS U3JIO-
YKEHHOI'0 MaTepuasa.

[IpenogaBarenb, BEIyIIMM NPAKTUYECKUE 3aHATHS, JOJDKEH COTJIACOBBIBATH
y4eOHO — TEMATUYECKHI TUIaH 3aHSATHI C JEKTOPOM, HUCIOIb30BATh €AUHYIO CUCTEMY
0003HAYEHUH.

[IpenonaBarento cienyeT 10OMBATHCS CHUCTEMATHYECKOW HENpPEpBIBHOM pabdo-
Thl CTYJICHTOB B T€UECHHE CEMECTpa, HEOOXOJUMO BBISBISATH CUJIBHBIX CTYIEHTOB U
MPUBJIEKATh UX K Hay4YHOU paboTe, K y4acTUIO B Pa3HOTO poja OJMMIIMAIAX U KOH-
Kypcax.

CTyneHT IomKeH OUlylllaTh 3aMHTEPECOBAHHOCTh MPENOIaBaTeNsl B JOCTHXKE-
HUW KOHEYHOTO pe3ysbTaTa: B MPUOOPETEHUM OOYYAIOIIMMUCS TMPOYHBIX 3HAHUM,
YMEHUH U BJIaJICHUs] HAKOTIJICHHOM MH(pOpMAaIel Il pelieHus 3aaad B mpodeccuo-
HAJIBHOM JEATEIIbHOCTH.
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Ilpunoosrcenue 1
CTpyKTypa U cojiep:KaHue JUCHUILITHHBI « MaTeMaTHKa»
10 HAMPABJICHUIO MMOATOTOBKH

08.05.01 CTpouTeJIbCTBO YHUKAJIBHBIX 3JaHUHA H COOPYKEHH I

[Tpoduns moaroTOBKH
CTpouTeIbCTBO BHICOTHBIX U 00JIbILENPOJIETHBIX 31AHUI U COOPYKEHU I
Kammduxanms
(MmxeHep - CTPOUTEID)
Ounas dpopma 00yueHus

- Buabl yueOHoii padoThl,
e g E g BKJIIOYAsl CAMOCTOSATENIbHYI0 | Buabl camocrosiTeibHOM padoTbl | DopMbl aT-
n/n Paznen S X 2 padoTy CTy1eHTOB, CTYACHTOB TecTAlUH
8 am 8 U TPYI0EMKOCTh B 4acax
J | I/C | J1a6 | CPC | KCP | K.P. | K.IL | PT'P | Pedpepar | Kip | D | 3
IlepBblii cemecTp

BBenenne. Pazgen 1. DiaemeHTHI JIH-

HeiiHOoI airedpsbI .

Marpuubsl u onpenenutenu. Oneparuu

HaJ MaTpulaMu. [paHCIIOHUPOBAHHAS
1.1 | matpuma. OnpenenuTenu, ux cBoiictBa u | 1 1 2 4 +

BBIYMCJICHHS.

Botoaua 3adanuii_ PI'P Ne 1 no nuneii-

HOIl_U_8eKMOPHOUL_a1zedpe U _anaaumu-

UecKoll 2eomempuu.

OOparHast MaTpuila U aJIrOPUTM €€ BHI-

yucienus. Paur matpunsl. IlpusBenenue

MaTpHIbl K JUArOHATLHOMY WJIM Tparie-
1.2 1 2 2 4

[UEBUIHOMY BUIy. Martpuunas ¢dopma

3alUCU CHCTEMBI JTMHEHHBIX airedpande-

CKHMX YpaBHECHUM.




1.3

Peuienne cucrtem JIMHEHHBIX ypaBHEHUM
metogoMm Kpamepa, metogoM oOpaTHOMA
Matpuiel, Merogom [aycca. Teopema
Kponekepa — Kanemnu.

1.4

Perienue npon3BoNbHBIX CUCTEM JIMHEH-
HBIX ypaBHeHUM meTonoM ['aycca.

1.5

Pa3zgea 2. JjieMeHTbI BEKTOPHOM aJ1-
redpsbl.

JlunHeiHble onepanuy Hajl BEKTOpaMu, UX
cBoiicTBa. JInHeliHas 3aBUCUMOCTD U He-
3aBUCHUMOCTh BEKTOpOB. baszuc cucrembl
BEKTOpOB. Pa3znoxkeHue BekTopa 1o Oa-
3HCY.

CkansipHO€, BEKTOPHOE U CMEIIaHHOE
MPOU3BE/ICHUS] BEKTOPOB, UX CBOMCTBA.

1.6

CxansipHOe, BEKTOpPHOE M CMEIIaHHOE
IPOU3BEJICHUS] BEKTOPOB, X CBOMCTBA.

1.7

Jluneitnble mnpocrpanctBa. basuc. Cob-
CTBEHHBIE 3HAYCHMs U COOCTBEHHbBIE BEK-
TOPBI MAaTPHULIBL.

CamocrositesabHast padora Nel Ha ce-
MHHape

1.8

Pa3znen 4. KommiekcHble Yucjia 1 MHO-
ro4JieHbl.

@opMbl 3amKuCcH, ONEpalud Haja KOM-
IJIEKCHBIMU ynciamu. @opmyna Myaspa.
Pa3znoxxeHne MHOro4sieHa Ha MHOXXHUTEIIH.
OcHoBHasl TeopeMa aJreopsl.

1.9

Paszngen 5. DjeMeHTBI MATEMATHYECKO-
ro aHaJm3a

Uucnosas nocienoBareabHOCTh. [Ipenen
YUCJIOBOM TOCIEAOBATEIIBHOCTH M €r0
cBoiictBa. @ynkmus. Ilpenen ¢GyHkumu.
OcHOBHbBIE TEOpeMBbl O Mpejaenax (QyHK-
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1105058
Boiaaua 3aganuii PI'P Ne 2 mo marema-
THYECKOMY aHAJIU3Y.

1.10

IIepBblil 1 BTOpPOM 3amedarelbHBIE IIpe-
nensl. CpaBHeHHE OECKOHEYHO MaJbIX U
0EeCKOHEUHO OOJNBIINX BETUYMH. JKBHUBA-
JIEHTHbIE OECKOHEYHO MaJlble BEJIMYHMHBI.

10

1.11

HenpepsiBHOCTS (QyHKIIMI B TOYKE M Ha
npoMexyTke, TOUkM pa3pbiBa (PYHKIHH,
uX Kiraccupukamnms. ACUMITOTH rpaduka
GyHKIMKM, UX KIacCU(PHUKAIUS, YCIOBHUS
CYILIECTBOBAHMSI, METOJIbl HAXOKJICHHUSI.

11

1.12

[IpousBognas ¢yakuuu. ['eomerpude-
CKMH U MEXAaHUYECKUI CMBICI MTPOU3BOI-
Hoit. IlpaBuna muddepeHunpoBanus u
GOpMyJIbI  BBIYUCIICHUS IPOW3BOJIHBIX.
Tabnuna NpPOU3BOAHBIX OCHOBHBIX 3Jie-
MEHTapHbIX QYHKIUI.

12

1.13

Huddepenunan. IlpousBognsie u aud-
(depeHIManbl BBICIIUX TMOPSIKOB. [lpu-
ONMVOKEHHBIE BBIYMCICHHUS C TOMOIIbIO
nuddepeHImanos.

CamocrositesbHast padora Ne2 Ha ce-
MHHape

13

1.14

PackpeiTHe HeonpeneneHHOCTEN pas3nny-
Horo tuna. IIpasuno Jlonurasns.

14

1.15

®opmyna Teinopa. PasioxeHus oCHOB-
HBIX 3JIEMEHTAPHBIX (PYHKUIUH 110 popMy-
ne Maknopena. [IpuOnuxeHHbIe BBIYHC-
JIEHUs ¢ ToMoIbI0 hopmyisl Telnopa.

15

1.16

OcHoBHble TeopeMbl TuddepeHIHaTbHO-
ro HCYMCICHHS. MOHOTOHHOCTb (YHK-
Uy, sKcTpemyMbl Heobxoaumbie u 1o-
CTaTOYHBIE YCIOBUS MOHOTOHHOCTH, JIO-

16
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KaJbHOTO OJKcTpeMyMma. MccienoBanue
BBIYKJIOCTH Tpaduka ¢yHkuuu. Touku
nepern6a rpaduka GyHKIUN.

1.17

OO0mast cxema uccienoBanusi QyHKIUN U
noctpoeHuss ee rpaduka. CBoiicTBa
(GYHKIMI, HEMpEephIBHBIX Ha OTpPE3Ke.
Haubonpinee u HauMeHblllee 3HAUYECHUS
(GyHKIMN Ha OTpE3Ke.

CamocrositesibHass padora Ne3 Ha ce-
MHHape

17

00630pHOE MPAKTUYECKOE 3aHATHE

18

(Dopma ammecmauuu

19-
20

Bcero 4yacoB nmo jucuMiJinge
B NIEPBOM ceMecTpe

18

18

72

PI'P

cam.
pao.

Bropoii cemecTp

2.1

Paznen 6. PDyHKUHMS HECKOJLKHUX Ie-
pemeHnHbIX. [Ipenen M HenpepbIBHOCTE.
OcHOBHBIE  CBOICTBAa  HENPEPBIBHBIX
¢ynkuuii. Yactuele mpousBoansie. [oi-
Hel U depenmuan. [IpousBoaHbIE
CIIO)KHOM (YHKIIMHM HECKOJIBKMX Iepe-
MEHHBIX

YacTHble NMPOU3BOJHBIE U TU(depeHIra-
7Bl BeICIIMX NOpsakoB. Teopema IlBap-
1a.

Boinaua 3aganuii PI'P Ne 3 no dvHK-
IMAM HECKOJIbKHX IIePEeMEHHbIX

2.2

[IpousBonnas nmo HampaneHuto. ['panu-
ent. KacarenpHas k kpuBoil. Kacareinb-
Hasl MJIOCKOCTh M HOpMajb K MOBEPXHO-
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ctu. @opmyna Teitnopa.

2.3

OKcTpeMyM (DYHKIIMH HECKOJBKUX Iepe-
MeHHBIX. HeoOxonumble U AOCTATOYHBIE
YCIIOBUS IKCTpPEMYyMa.
CamocrositesibHasi padora Ne 4 Ha ce-
MHUHape

2.4

Paszgean 7. UnTerpajbHoe HCcUMCIEHHE
[TepBooOpasnas. HeonpeneneHHblii nHTE-
rpajl ¥ ero cBoicrBa. Tabmuia wHTETpa-
JIOB OT OCHOBHBIX 3JIEMEHTapHBIX (YHK-
. MeToa HemoCcpeACTBEHHOTO HHTE-
TpUpOBaHUS.

Boigaua 3agaauii PI'P Ne 4 mo mHTe-
IPAJbHOMY HCYHCIEHHIO

2.5

HuTerpupoBanue ¢ IMOMOIIBIO 3aMEHBI
MEePEMEHHOM, TOJBEICHUEM II0J] 3HaK
mubdepennuana. MeTon HWHTErpUpoOBa-
HUS 110 YaCTSIM

2.6

WHTerpupoBaHue paloHAIBHBIX ApoOeit
UHTETPUPOBAHUE HEKOTOPBIX BUJOB Up-
palMOHATIBHBIX (DYHKIIMH.

2.7

WuTerpupoBanne TPUTOHOMETPUYECKHX
(G YHKIHIA.

2.8

Banaqn, MPUBOAAIINEC K IMOHATHUIO OIIpPEC-
JIeJIEHHOT0 nHTerpana. CBolicTBa onpene-
neHHoro uHTerpana. CyliecTBOBaHUE
epBOOOPa3HOM HenmpepbIBHON (YHKIIMH.
®opmyna Heiorona-Jleitbnuna. 3amena
IIEPEMEHHOI M HMHTETrPUpPOBAHME IO 4Ya-
CTAM B OIIPCACIICHHOM HMHTCTPAJIC

2.9

[MpuoskeHus: ONMpPEeICHHOTO WHTErpaia
B T€OMETPHHM M MEXaHUKE (BBIYHMCICHUE
TUTONIAJICH TUIOCKUX QUTYD).

2.10

HpI/IHO)KCHI/IH ONPCACIICHHOI'O MHTCTpalla

10
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B FCOMETPUUM M MEXaHUKE (BBIYMCIICHUEC
JUTHHBI KPUBOH, 00EMOB).

211

HecoOcTBeHHBIE HHTETpajbl MEPBOTO U
BTOPOT'0 pOJA, UX CBOMCTBA.
CamocrosiTesibHass padora Ne 5 Ha ce-
MHHape

11

2.12

3ajauu, OIPUBOJASIIME K MOHATHSAM Kpat-
HbIX M KPUBOJMUHEUHBIX WHTEIrPAJIOB.
JIBOMHOM M TPOMHON WHTErpalibl, HX
CBOMCTBA. BpruncieHve ABOWHBIX HHTE-
TPaJIOB CBEJIEHUEM K IIOBTOPHBIM.

12

2.13

Paznen 8. «UmciaoBble M (PYHKIUO-
HaJIbHbIe psiab» Yucioseie psabl. Cxo-
JUMOCTh M cymMma psanga. HeoOxomumoe
ycioBue cxoaumoctu. [leficTBus ¢ psna-
Mu. CBOICTBAa YUCIIOBBIX PsIOB. 3HAKO-
MOJIOKUTEJIbHBIE PsAAbl. ['apMOHMYECKHiA
pan. IlpusHaku cpaBHeHUs

Boinaua 3aganmnii PI'P Ne S no psinam

13

2.14

HccenenoBanue  CXOAMMOCTH — IOJOXKH-
TEJIbHBIX psAfoB: npu3Haku JlamamOepa,
Ko, naTerpansusiil npusHak Kommn.

14

2.15

3Hakouepenyommecs psaabl.  [IpusHax
JleitOHnna. AOCOIIOTHAs U YCJIOBHas
CXO/JMMOCTh 3HAKOIEPEMEHHBIX PSI0B.
O6oOmennbie mpuszHaku JlamambGepa u
Ko

15

2.16

CrenenHsle psapl U UX cBoiicTBa. Teope-
Ma AGens. VHTepBanm M paauyc CXOAH-
MocTH. [{uddepennupoBanne u HHTETPHU-
pOBaHUE CTEIEHHBIX PSAIOB.

16

2.17

Pansr Teinopa u Maknopena. ¥Yciaosue
paznoxxumoctu pyHkuuu B psia Teitnopa
PaznoxxeHre HEKOTOPBIX (YHKIMHA B Psil

17
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Telnopa. [IpumMeHeHre CTENEHHBIX PSIIOB
B IIPHUOJIMKEHHBIX BBIUMCICHHUSIX.
CamocrosiTesibHasi padora Ne 6 Ha ce-
MHUHape

00630pHOE MPAKTUUYECKOE 3aHATHE

18

®opma aTTecTaAllMU

19-
21

Bcero 4yacoB mo AMCIHUILUINHE
BO BTOPOM ceMecTpe.

18

54

36

PI'P

cam.
pao.

Tpernii cemecTp

3.1

Pa3znen 9. O6bikHOBeHHbIe TUddepen-
HHAJIbHbIE YPABHEHHUS

OCHOBHBIE  TIOHATHS  OOBIKHOBEHHBIX
muddepeHIManbHBIX  ypaBHEHUN  (1.Y.)
nepBoro nopsiaka. 3agada Komu, teope-
Ma CYILIECTBOBAHUS U €IMHCTBEHHOCTHU €€
pemienus [ToHsATHS 0OMIETO W YaCTHOTO
pelieHui, o0Iero U 4acTHOTO WHTErpa-
7oB. ['eoMeTpuYecKkuil CMBICT OOIIETO
uHTerpasna A.y 1-ro mopsijaka

3.2

Pemenne n.y. mepBoro nopsiika ¢ pasjue-
JICHHBIMU U PAa3JEISAIOIMMUCS TEPEMEH-
HBIMH

Boinaua 3agannii PI'P_Ne 6 no 0.y.

3.3

.OHOpOHBIE [1.y. W MPUBOASIIMECS K
HUM.

3.4

JIuHeiHbIe 1.y. IEPBOro MOPSAIKA U ypaB-
HeHust bepuymm Merop Bapuaiuu mnpo-
W3BOJIHOM ITOCTOSIHHOW, METO/I ITPOU3BE-
neHni beprymm.

3.5

Pemnienne ypaBHeHHH B mosiHBIX audde-
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peHIManax
CamocrosiTesbHast pabora Ne7 B ayau-
TOpHH

3.6

Juddepennnanbapie ypaBHEHUS BBICIINX
nopsiakoB. OcHoBHble moHsTHsA. [locra-
HOBKa 3amauu Komm, kpaeBoil 3amauu.
VpaBHEeHUs], JOMYCKAIOIME HHTEIPHPO-
BaHHME METOJIOM ITOHMKCHUS MOPSI/IKA

3.7

WuTterpupoBanue a.y. N —TO MOpSIKa.
METO/IOM MMOHWKEHHUS MOPSIIKA

3.8

JIuHe#HbIe OAHOPOJHBIC A.y. N —TO TO-
psanka. Teopema o CTpykType oOIIero
pEelIeHUs] TMHEHHBIX OAHOPOJHBIX I.y. N
—-ro mopsnaka. I[loctpoenue ¢yHIameH-
TAJIbHON CHUCTEMBbI PEIICHUH Ui ypaBHe-
HUHI C MOCTOSHHBIMH K03(dunmenramu.
XapakTepHCTUUECKOE YpaBHEHHUE.

3.9

Pemienne nuHEMHBIX OOHOPOJHBIX A.Yy. N
—T0 MOpsAKa C MOCTOSIHHBIMU K03 duIu-
€HTaMU. BujJ 4acTHBIX pelIeHHWHd OJHO-
POIHOIO YpaBHEHHS B 3aBUCUMOCTH OT
BHJIa  KOpHEH  XapaKTEPUCTHUYECKOTO
ypaBHEHUs

3.10

JInHeliHbIE HEOTHOPOJHBIE 1.y. N-TO IO-
psanka. Teopema o cTpykType oOII€ero
pemenusi. Meton moabopa 4acTHOTO pe-
LICHUs AJI Pa3JIU4HbIX CHEIMAIBHBIX BU-
JIOB IIPABOM YaCTH.

10

3.11

Pemenne nMHEMHBIX HEOJHOPOJIHBIX I.y.
N-ro mopsiika ¢ MOCTOSHHBIMU K03 du-
IIMEHTAMH C HCIOJb30BaHUEM METOJa
1mo100pa YaCTHOTO PEIICHHS.

11

3.12

JIvuHeitHble HEOTHOPOAHBIE 1.y. BTOPOIO
MOPSIIKA C TOCTOSIHHBIMH K02 UIHeH-

12
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TaMd C TIPOU3BOJIBHOM HENPEPHIBHOU
MpaBoi 4acTtblo. MeToJ Bapualuu Ipo-
M3BOJIbHBIX MIOCTOSIHHBIX
CamocrosiTesbHast padora Ne 8 B aynu-
TOpHH

3.13

KpaeBbie 3amaun. 3amaum Ha COOCTBEH-
HBIC 3HAYCHUS

13

3.14

Juddepenunanpapie ypaBHEHUS C TIepe-
MEHHBIMU KO3 duiineHTaMu. Y paBHECHUE
Ditnepa. MaTerpupoBanue MeToIOM CTe-
TICHHBIX PSIJIOB.

14

3.15

[IpumeHeHne CTENEeHHBIX pSAAOB C HE-
OIpeieICHHBIMU K03 UIIMeHTaMH, psia
Tenopa Kk HUHTErPUPOBAHUIO 1.y. C IIepe-
MEHHBIMHU KO3 pHuImeHTaMu

15

3.16

Cucrembl OOBIKHOBEHHBIX audepen-
LUaJIbHBIX ypaBHEHHH. OCHOBHBIE IOHS-
Tus. PelieHue HOpMaibHBIX CHUCTEM JIU-
HEMHBIX Tu(epeHaTbHbIX YpaBHEHUH
METOJIOM HCKJIFOUEHUSI.

16

3.17

Pemenue nuHENHBIX OJHOPOJHBIX CUCTEM
T depeHIIMaTbHBIX YpPaBHEHUH MeETo-
JoM Oiiniepa. BekoBoe ypaBHEHHE

17

3.18

O0630pHOE TIPaKTUYECKOE 3aHATHE IO
JuQdepeHIMaIbHbIM YpaBHEHHUSIM

18

@opma ammecmauuu

19-
20

Bcero yacos nmo jucuMIIinge
B TpeTheM cemecTpe.

18

54

36

PI'P

cam
pa6

YerBepThlil cemecTp

4.1 \ Pa3nen 11. Teopusi BeposiTHOCTEI

[ 2 |

4

36




Beenenue. DnemMeHThl KOMOMHATOPUKH.
Boiiaua 3aganusa PI'P Ne 7 o Teopun
BepoOSATHOCTEH

4.2

OCHOBHbBIE TOHSATUS TEOPUU BEPOSATHO-
creii. CrnyuailiHble COOBITHS, WX THIIBL.
Kilaccuueckoe M cratucTuyeckoe orpe-
NICJICHUs BEPOSITHOCTH, WX CBOICTBa.
HenocpencrBeHHbll MOACYET BEPOSATHO-
CTH Ha OCHOBE KJIACCHUYECKOT0 Ompejiee-
Hus. ['eomerpuueckas BEpOSATHOCTb. 3a-
nada broddona.

4.3

Anrebpa coObITHI. 3aBUCHMBIC U HE3aBU-
CHMBIE COOBITHS. Y CIIOBHAsI BEPOSTHOCTb.
OCHOBHBIE TEOPEMbI TCOPHH BEPOSTHO-
CTEH.

4.4

®opmyna MoiaHOW BeposTHOCTH. Popmy-
abl belieca.

4.5

®opmyna bepHysum, JNOKaJbHAs U UHTE-
rpajgbHas TeopeMsl Jlamnaca.

4.6

CrnyyaliHble BENMYMHBI, UX THIIbI, MOHS-
THUE 3aKOHA PpACIpPENENICHUs CIydalHOU
BeIMUMHbl. OCHOBHBIE 3aKOHBI pacrpee-
JICHUS TUCKPETHOMU CIIy4alHOW BEITUYHMHBI
(runepreoMeTpuyYECKuii, OMHOMUAILHBIN,
pactpenenenue [lyaccona).

4.7

YUucnoBsle XapaKTEpUCTUKU JUCKPETHBIX
CIy4yallHbIX BEIMYMH. MaremaTH4yeckoe
0)KMJIAaHWE W JIHUCIIEpCUs CIIy4ailHbIX Be-
JUYUH, WX BEpPOSTHOCTHBIA CMBICI U
CBOMCTBA.

4.8

HenpepsiBHas cinyvaiinas BenuuuHa. MH-
TerpanbHas (QYHKIUS pacrpeeieHUs.
[ImoTHOCTE BeposiTHOCTEW. MaTtemaruye-
CKO€ 0KMJAHUE W JTUCIIEPCHUS] HENPEPHIB-
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HOM CITy4ailHON BEJIMYUHBI.

4.9

OCHOBHBIE 3aKOHBl pacHpelesICHUs He-
IPEPBIBHBIX CIy4alHbIX BEJIWYMH (paB-
HOMEPHBIN, I10Ka3aTEIbHbIM, HOpPMAallb-
HBI).

CamocrositesbHast pabora Ne 9 Ha ce-
MHHape

4.10

[IpenenbHbie TEOPEMBI TEOPUU BEPOSTHO-
creii. Teopema UYeObnmea. Teopema
bepuymnu. Llentpanphas mnpeaenbHas
Teopema.

10

411

Pa3znen 12. MaremaTrHdeckasi CTaTH-
CTHKA

OcHosuble  3a0auu  MamemMamudeckol
cmamucmuxu. Bvlbopounwviii memoo. Ie-
HEpalbHAasl COBOKYNHOCMb U  B8blOOPKA.
Tunwvr evibopok. Cmamucmuueckoe pac-
npedenenue 6vioopku. Ilocmpoenue m-
nupudeckol  QyHKyuu  pacnpeoeieHus
8b1O0PKU, NOJUCOHA U SUCMOSPAMMbL OM-
HOCUMENIbHBIX YACHOM.

Boiiaya 3aganuss PI'P Ne 8 mo mare-
MATH4Y€eCKON CTATHCTHKE

11

412

Toueunvie oyenxku napamempos pacnpe-
Oenenus. Hecmewennule, a¢hghpexmusnule
u cocmosimenvHule oyenku. Beibopounas
cpeonss. Bvibopounas u ucnpasnennas
oucnepcuu. Ynpowennvle memoowvl pac-
yema Cmamucmu4ecKux Xxapakmepucmux
8b100PKU

12

4.13

Humepeanvhuvie oyenku. /losepumenvrulii
UHMEPBAN Ol MAMEMAMUUECKO20 OHCU-
O0aHUsl NPU U38ECIMHOM CpeOHeM K8aopa-
MUYECKOM OMKIOHEHUU.

13
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414

Pacnpeoenenue Cmwvrooenma. [losepu-
MenbHbIll  UHMEPBAl Ol  8blIOOPOYHOLL
cpeoHell Npu  Heu3BeCMHOM  CPeOHeM
keaopamudeckom omkiaoHenuu. Cayuati
Manoi 6b160pKu

14

4.15

IIposepka npasoonodobus cmamucmuye-
ckux eunomes. llonamus cmamucmuye-
CKOU 2unomesvl, OUUOOK NEPEo2o U 8Mo-
po20 poda, YpOGHs 3HAYUMOCHU, CMa-
MUCIMUYECKO20 KPUMepusl, KPUmuyeckou
obracmu, odbracmu NPUHAMUS 2UNOME3bl.
Kpumepuii y* IMupcona. Tposepra 2uno-
me3bl 0 HOPMATbHOM 3aKOHe pacnpeodelie-
HUS.

15

4.16

Dnemenmul KOppersiyuoHHo20 U peepec-
cuonnoeo amanuza. Onpedenenue napa-
Mempog JIUHelHol cpedHeKeaopamuye-
CKOlUl pezpeccuu MemoOOM HAUMEHbUIUX
K8AOpamos.

16

4.17

Onpedenenue 6vl00POUHBIX KOIPDuUYU-
EHMO8 KOppelsiyuu U pespeccuu, Memo-
OUKa nOCMpOoeHUsl TUHENUHOU CPeOHeK8A0-
pamuyeckoll pespeccuu
CamocrositesibHast pabora Ne 10 Ha
ceMHHape

17

0O0630pHOE MPAKTHYECKOE 3aHSITHE

18

d)opma ammecmauuu

19-
21

Bcero yacoB no JMCHUILIMHE B YeTBeP-
TOM ceMecTpe

18

18

72

PI'P

cam
pa6

Bcero yacoB no qpucuunJIMHe HA Mep-
BOM M BTOPOM Kypcax

72

144

216

PI'P

10
cam
pa6
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[Ipunoxenue 2

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHN S POCCUICKOM ®EIEPALIIN

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUPEXX/IEHHWE BBICIIIEI'O OBPA3OBAHIIA

«MOCKOBCKHWH NOJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

HaHpaBHeHI/Ie IIOATrOTOBKH

08.05.01 «cCTPOUTEJbCTBO YHUKAJIbHBIX 3JAHUIN U COOPYKEHU»

Coenmanm3anust Ne 1

«CTpOI/ITe.J'IbCTBO BBICOTHBIX H 6OJILIIIeI[p0.]'[eTHbIX 31aHUH U coopymennﬁ»

KBanudukamus (CTeneHb) BBITYCKHUKA:
HNH:xkeHep-cTpourein

dopma 00ydeHus
Ounas

Ka(bez[pa «MaTteMaTuka

®OH/I OHEHOYHBIX CPEJICTB

MO JUCHMILIMHE

MareMaTukKa

Cocras: 1. [1acnopt ¢oHIa 01IeHOYHBIX CPEICTB
2. Onucanmne OLEHOYHBIX CPEICTB:
- JK3aMeHAllMOHHbIEe OUJIEThI

- KomiiekThl 3a1aHUi VI KOHTPOJIBHBIX padoT
- KoMmIuiekT BOonmpocos

- KommiekT 3aganuii 171 BbINOJIHEHU S
pacyeTHO-rpaduyecKux pador

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

Mocksa, 2021 ron

40



Tabnuuya 1

NMOKA3ATEINb YPOBHA C®OPMUPOBAHHOCTU KOMMNETEHLUA

«MarTeMaTHKa»

®I'oC BO 08.05.01 «CTponTe/bCTBO YHUKAJIBHBIX 3IaHUI U COOPYKEHUID»
Cnenuanuzanys Ne 1 «CTpouTebCTBO BHICOTHBIX U 00JIbIIENIPOJIETHBIX 3aHUH U COOPYKEHUiD»

B mpotiecce ocBoeHUs TaHHOM THUCHUIUIMHBI CTYACHT (POPMHUPYET U IEMOHCTPUPYET CIAEAYIOLIUE
o0menpodeccuoHaAIbHbIE KOMIETEHIIUM:

KOMIIETEHIIUHU IlepeyeHb KOMIIOHEHTOB TexuoJiorust dDopma CreneHu ypoBHeil 0CBOCHUS
NHIAEKC | @POPMYJINPOBKA (popmupoBaHMs | OLIEHOYHOI0 | KOMIIETEHIUHA
KOMIIEeTeHI i cpeacrBa**
OIIK-6 HCIIOJIb30BAaHUEM OC- | 3HATh: aexuus, camocto- | YO ba3oBblii ypoBeHb
HOBHBIX 3aKOHOB €cCTe- | OCHOBONOJIAralolue TeopeTu- | sArenabHas padora, | PI'P -BJIa/IeeT HaBbIKaMH paboThI ¢ Oc-
CTBEHHOHAy4YHBIX JHUC- | YECKHME IIOJIOKEHHUs, Mpeay- | CECMUHAPCKUE 3a- HOBHBIMU IIOHATHUSAMU U METOJAMH B

LIUIUIMH B Tpodeccruo-
HAJIbHON NIEATCILHOCTH,
MPUMEHEHUEM METOJI0B
MaTeMaTHYeCKOro aHa-
Jiu3a U MaTreMaTH4ecKo-
ro (KOMIIBIOTEPHOTO)
MOJEIUPOBaHUs, TeOope-
THYECKOTO M DIKCIEpHU-
MEHTAIBHOTO  HUCCIIEIO-
BaHUS

CMOTpPEHHBIE MTPOrpaMMOM JTUC-
UIUTAHBL, POJIb U 3HAYCHHE OC-
HOBHBIX 3aKOHOB €CTECTBEHHO-
HAYYHBIX JUCIUTUIAH

yMeThb:

UCIOJIb30BATh OCHOBHBIE 33aKO-
Hbl €CTECTBEHHOHAYYHbIX JIUC-
IUIUIMH B TNpOoQeccroHaIbHON
NeSITeIbHOCTH, YMETb IpuMe-
HSTh METO/IBI MATEMaTHYECKOTO
aHaM3a M MaTeMaTH4yecKoro
(KOMIIBIOTEPHOTO)  MOJAEIUPO-
BaHUS, TEOPETHUYECKOTr0 M JKC-
NEPUMEHTAJIBHOIO HCCIEI0Ba-
HUS

BJIA/IeTh:

CIOCOOHOCTBKD  MCHOJB30BATh

HATUA

paMKax JUCIHILTHHBI;
-BJIQJICET PA3IMYHBIMU CIIOCO0AMH
cbopa, 00pabOTKH ¥ PUMECHECHHS
MaTeMaTHYeCKOH HH(OpMAIIIH;

IToBBIIEHHBIN YPOBEHD

CBOOOJTHO BJIaJieeT METOJaMU MatTe-
MaTH4ECKOTO aHaJIM3a U MOZEINPO-
BaHUs, BEPOSITHOCTHO-
CTaTUCTHYCCKNUMHU METOAaMU, CIIOCO-
O€H TBOPUYECKH MPUBJIEYb K MPH-
KJIaJHBIM 3aJa4daM MOBBITIIEHHON
CJIO’KHOCTH COOTBETCTBYIOLIHNH (-
3UKO-MaTeMaTHYeCKIH arrmapar
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OCHOBHBIE 3aKOHBI E€CTECTBEH-
HOHAYYHBIX JTUCIUIUINH, TIPHU-
MEHSTh METOJIbI MaTeMaTHye-
CKOTO aHamu3a M MareMaTh4e-
CKOro (KOMITBIOTEPHOTO) MOjIe-
JUPOBAHUS, TECOPETHUECKOTO U
AKCHEPUMEHTAIBHOTO HUCCIIEIO0-

BaHUS B Mpo(dhecCHOHATbHOU
JIeATEIILHOCTH
OIIK-7 CIOCOOHOCTBIO BBISIBUTDH | 3HATh: nexuus, camocto- | YO Ba3oBblii ypoBeHb
€CTECTBEHHOHAYYHYIO OCHOBHBIC 3aKOHBI €CTECTBEH- | ATesbHas padora, | T -BJIaJieeT HaBbIKaMu paboTHI € OC-
CYIIHOCTb npo0ieM, | HOHayYHBIX JIUCHMIUIMH U Me- | ceMuHapckue 3a- | KP HOBHBIMU MOHATUSIMH U METOJIaMH B
BO3HUKAIOIIUX B XOJ€ | TOAbI anreOpsl U MaTeMaTuue- | HATUs 5b paMKax JUCHUTUINHBL,

npoeCCHOHATLHON  Jie-
SITEJILHOCTH,  TIPUBJICYD
WX JUISI PEIICHUs] COOT-
BETCTBYIOIIMIA  (PU3UKO-
MaTeMaTHUCCKUM arlia-
par

CKOro aHanu3za, auddepeHIu-
ANbHBIX YPAaBHEHHH, TEOpPUU
BEPOSATHOCTEM W MaTeMaTh4e-
CKOM CTaTUCTUKU

yMeTb!

BBISIBUTH €CTECTBEHHOHAYYHYIO
CYIIHOCTh MPOOJIEM, BO3HHKA-
IOIIMX B X0J€ MpOoQecCHoHab-
HOM J1eATEIbHOCTH, MPHUBIECYD
UX NIl PELIEHUS] COOTBETCTBY-
FOIAN ¢buzuKo-
MaTeMaTUYeCKU anmapar
BJIAJETh!

CIOCOOHOCTBIO BBISIBUTH €CTe-
CTBEHHOHAYYHYI0  CYIIHOCThb
npo6ieM, BO3HUKAIOMIUX B XO-
ne mpodecCUOHATBHON  Jes-
TEJIBHOCTH, TPUBJIEYb HUX JUIA
pElIeHUsT  COOTBETCTBYIOIIMI
¢u3MKO-MaTeMaTHYECKUN  am-

-BJIQJICET Pa3IMYHBIMU CIIOCOOAMH
cbopa, 00pabOTKH ¥ MPUMEHEHHS
MaTeMaTHYeCKOW HH(OpPMAIny;

IloBbIICHHBIH YPOBEHb

CBOOOJTHO BJIaJI€€T METOJaMH JIMHEH-
HOM anre0pbl, MATEMAaTHYECKOTO
aHaJn3a, Teopuu AuddepeHuanb-
HBIX YPaBHEHHMH, BEpOSTHOCTHO-
CTaTUCTHYCCKNUMHU METOAaMU, CIIOCO-
O€H TBOPUYECKH MPUBJIEYb K MPH-
KJIaJHBIM 3aJa4daM MOBBITIIEHHON
CJIO’KHOCTH COOTBETCTBYIOLIHUH -
3UKO-MaTeMaTHYeCKIH arrmapar
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| | mapar

**- CoxkpamieHusi (pOpM OIIEHOYHBIX CPEJICTB CM. B mpuiioxkeHuu 2 k PIT.
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Hepeqeﬂb OLCHOYHBIX CPEJACTB IO TUCHHUIIJINHE

«MarTeMaTHKA »

Tabmuma 2
Haumenosanue [Ipencrasnenue one-
No KpaTkas xapakTtepucTuka OleHOYHOTO
L/ | OUEHOUHOrO cpen- cpejicTBa HOYHOTO CpPEJICTBA B
CTBa DdOC
1 KonTponbhas (ca- CpenctBo npoBepkH yMeHUM NpuMeHsaTh | Kommiekt koH-
MOCTOSITEJIbHAS) MOJIyYE€HHBIE 3HAHMS JJIsl pEeLIeHHs 3a7a4d | TPOJIbHBIX 3aJJaHuil
pabora OTPEJICJICHHOTO TUIIA 110 TEME WM pa3fe- | MO BapUaHTaM
(KP) ny
2 | Pacuerno- CpenctBo mpoBEpKM yMEHH NMpuMeHATh | KoMIuiekT  3amaHuit
rpaduueckas pa- MOJIyYEHHBIC 3HAHUA T10 3apaHee onpene- | A BBITIOJTHEHUS
6ora JIEHHOW METOJIMKE Ul peIlIeHUs 3agad | pacyeTHO-
(PTP) WIM 33JaHUld 10 MOJIYJII0 WM JUCHU- | rpaduveckoil paboTbl
TUTMHE B LEJIOM.
CpencTBo KOHTPOIIS,, OpraHU30BaHHOE KaK
crenuanbHas Oecela IMeJaroruyeckoro
VYcrHbIl onpoc paboTHMKA ¢ OOy4aroImMUMCs Ha TEMBI, Bompocs o
3 cobeceoBaHue, | CBSI3aHHbBIE C U3y4aeMOW NHUCLUMIUIMHOHN, U TeMam/paszaenam
(YO) paccuMTaHHOEC Ha BBIICHEHHE 00beMa JUACIIUILIUHBI
3HaHUU O0ydYaromierocsi Mo OnpeAeNeHHO-
My pazzeiny, Teme, pobiemMe u T.1.
CucreMa cTaHAapTU3UPOBAHHBIX 3a/1aHUH,
4 Tect MO3BOJISOIIAS ABTOMAaTU3UPO- ®DOoH/T TECTOBBIX
(T) BaTh MPOIEAYPY U3MEPEHUS YPOBHS 3Ha- 3a1aHUI
HUHN ¥ yMEHHUI 00y4Jaroerocs.
5 | Dx3ameHanumonnbie | CpecTBO MPOBEPKU 3HAHWM, YMEHHH, | DK3aMeHAllMOHHBIC
OmIeTHl HaBBIKOB. MOXKET BKIIIOYAaTh KOMILJIEKC | OMJIETHI.
(3b) TEOPETHYECKUX BOIPOCOB, 3a7ad, MPaKTU- | buiersl k 3auery.
buneTsl k 3a4eTy | 4YEeCKHMX 3aJlaHHil. [ITxana oueHUBaHUS U
npolenypa HpUMeHe-
HUSL.
[TpomexyTouHas aTTe- Ok3ameH (D ) 1) yerno (Y)
crarus (ITA) 3auer (3) 2) mucemenno (IT)

Od¢opmiieHue u onucaHue OLEHOYHBIX CPEACTB

1. busersl K 3a4ery

1.1. Ha3nauenwue: I/ICHOJ'IB3yIOTC${ AJIA TIPOBCACHU A HpOMC)KyTO‘-IHOﬁ aTTeCTalvu 110 JUCHUIIIINHE

"Maremaruka'.
1.2. PernameHT 3aueTa: - BpeMst Ha MOATOTOBKY TE3UCOB OTBETOB - /10 45 MUH.

- Cioco® KOHTPOJIS: YCTHBIE OTBETHI.
1.3. IlIkana orleHUBAHUS:
«3a4YTeHO0» - eCJIM BBIMOJHEHBI BCE BUIBI Y4eOHOI paOoThI, MPeTyCMOTPEHHbBIE YIEOHBIM IJIAHOM.
CTyIeHT IeMOHCTPUPYET COOTBETCTBUE 3HAHHH, YMCHH, HABBIKOB, ONIEPUPYET MPUOOPETCHHBIMH
3HAHUSMH, YMEHUSIMHU, HABBIKAMH, IPUMEHSET UX B CUTYAIUSIX MOBBIIIEHHON cinoxHOCTH. [Ipn
3TOM MOTYT OBITH JIONMYIICHBI HE3HAYUTEIHHBIC OMTUOKH, HETOYHOCTH, 3aTPYTHEHUS TIPY aHATATH-
YEeCKUX ONepalusx, IepeHoce 3HaHU! U YMEHHI Ha HOBbIE, HECTAHJAPTHHIE CUTYAIUH.



«He 3auTeHo» - ecny HE BBHINOJIHEH OJUH WK Oosiee BUIOB Y4eOHOH paboThl, MPeIyCMOTPEHHBIX
yueOHBIM TIaHOM. CTYJIEHT NEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHWI, YMEHUH, HABBIKOB,
JOMYCKAIOTCSl 3HAYUTEIIbHBIE OIINOKH, MPOSBISAETCS OTCYTCTBHE 3HAHUN, YMEHUH, HABBIKOB MO Psi-
Iy TIOKa3aTelieil, CTY/ICHT UCIIBITHIBACT 3HAYUTEIBbHBIC 3aTPYIHEHHS TIPU OTICPUPOBAHUH 3HAHHUSIMU
¥ YMEHHMSIMU IIPU UX TIEPEHOCE HAa HOBBIE CUTYAIUH.

1.4. KomMmiekTbl OMJIETOB K 3a4e€Ty BKJIIOYAIOT IO KaXIoMy pasneny 25-30 OuneToB (XpaHSATCS B
[EHTPE MaTEMAaTUYECKOr0 00pa3OBaHMs).

2. DK3aMeHAIlMOHHDbIE OMJIETHI
(nas ouenku komnerenuu OIK-2)

2.1. Haznauenue: Vcrons3yroTcest 1711 TPOBEACHHS POMeXyTouHOoM artectanuu (I1A) mo auciu-
muHe 'Maremaruka'.
2.2. PernameHT sK3aMeHa: - BpeMst Ha MOJArOTOBKY TE3UCOB OTBETOB - 10 45 MUH.
- Crioco6 KOHTPOJIS: yCTHBIE OTBETHI.

2.3. lllkaa olieHUBaHUS:
"OTJMYHO'" - eCTM CTYACHT IIyOOKO M TPOYHO OCBOMJI BECh MaTepUal IMPOTrPaMMbl 00yUYEHHUs, HC-
YepIIbIBAIOIIe, TOCIeI0BATENbHO, TPAMOTHO U JIOTHYECKH CTPOMHO €ro H3Jaraer, He 3aTpyAHseTcs
C OTBETOM TpW U3MEHEHUU 33JaHUs, CBOOOJHO CIPABIISAETCS C 3a/la4aMy U MPAKTUYCCKUMU 3a/1a-
HUSIMU, IPABUIILHO 00OCHOBBIBAET MPUHSATHIC PEIICHUS.
"Xopomo'"- ecnu CTyAEHT TBEPAO 3HAET MPOTrPaMMHBI MaTepual, 'PaMOTHO U IO CYILIECTBY €ro
U3JIaraeT, He JOIYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, BJIaJieeT HEOOXOIUMBbI-
MU YMEHUSIMU W HaBBIKAMH IPHU BHIMIOJTHCHUN TPAKTHYCCKHUX 3aJaHHM.
"Y10BJIETBOPUTEJIBHO' - €CJIU CTYIEHT OCBOUJ TOJHKO OCHOBHOM MarepHall MPOrpaMMbl, HO HE
3HAeT OTHENIBHBIX TEM, JOIYCKaeT HETOYHOCTH, HEJAOCTaTOYHO TPaBWIbHBIE (OPMYIUPOBKH,
HapylIaeT MOoCieI0BaTeIbHOCTh U3JIOKEHUSI MPOrPAMMHOI0 MaTepHalia U HCIBITHIBAET 3aTpyAHE-
HUS B BBITIOJTHCHUH MTPAKTUYCCKHUX 3aJaHUM.
"Hey10BJ1IETBOPHUTEJIBHO'" - €CITU CTYJEHT HE 3HAET 3HAUMUTEIbHON YacTH MPOTPaMMHOTO MaTepu-
aJa, JIOMYCKaeT CephE3HbIE OMMOKH, ¢ OONBITMMH 3aTPYIHEHUSMH BBITTOJHSIET MPAKTHUECKUE 3a/1a-
HUSL.

Kaxxnoe 3amanue sx3aMeHaIMOHHOT0 OUjIeTa OlleHUBaeTcs OTAeabHO. OO11Iel OLleHKOH! ABIIs-
eTcs CpefiHee 3HaueHue, OKPYTIEHHOE 10 LEJIOT0 3HAYSHHUS.
2.4. KoMITIIeK T SK3aMEHAIIMOHHBIX OUJICTOB BKIIFOUAET I10 KaxaoMy paszieny 25-30 6mieroB
(XpaHsTCs B LIGHTPE MaTeMaTH4YEeCKOro 00pa3oBaHus).
TunoBbie BADUAHTHI OMJIETOB MPHUJIATAIOTCSI.

MUHUCTEPCTBO HAYKU 1 BBICILIEI'O OBPA3OBAHMS POCCUICKOM ®EAEPALIUU
®EJIEPAJIBHOE F'OCY/JIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHHE BBICLLIETO OBPA3OBAHUSI
«MOCKOBCKHUM MOJJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWM MMOJINTEX)

®daxynapTeT 0a30BBIX KOMIICTCHIIH, kadenpa «MaremaTuka
Hucuummmua  «MaremaTukay

O6pazoBarenpHas mporpamma 08.05.01— «CTpouTenTbCTBO BRICOTHBIX M OOJIBIIIEIPOJIETHBIX

3IaHUM U COOPYKEHUIN»
Kypce 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

Onpenennurenu U X CBOWCTBA.
UucnoBas nmocne0BaTeIbHOCTh U €€ pee.

2 1) 0 1)
Haiitu yron Mexay Bektopamu a = (L,-2,-2) ¥ b =(2,0,1).

12 -1 2
Pemnts MatpuyHoe ypaBHeHHE XB=A, eciau A=( j Bz[ )

> w pE
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5. Haiitu mpousBoaHy0 (PYHKIINHU, 3aJAaHHON TAaPAMETPUUECKH X =

1+t% S 1448
o . AX+5+2x
6. Haiitu npexen GpyHKIHM lim ——=.
x=>-1 X+1

7. Haiigure skcTpeMyMbl QyHKIMA Y = x* —2x2,

YTBepxkaeHo Ha 3acenannu kadenpsl «Matematukay « 20 » urons 2021 r., mporokon Ne 11

3aB. kadenpoit I'.C. XKykona / /

MUHUCTEPCTBO HAYKU U BLICUIET'O OBPA30BAHUS POCCUNCKOMN OEJEPALINN
DOEJJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OFPA30BATEJIbHOE YUYPEXXIEHME BBICIIEI'O OBPA3OBAHIS
«MOCKOBCKHI TTOJIMTEXHUYECKWI1 YHUBEPCUTET»
(MOCKOBCKMI1 TOJIATEX)

®daxynpTeT 0a30BHIX KOMIICTCHIIHH, kadenpa «MaremaTuka
Hucunmmuua  «MaremaTukay

O6pazoBarenbHas nporpamma 08.05.01— «CTpouTenbCTBO BHICOTHBIX M OOJIBIIETPOIETHBIX
31aHUM U COOPYKEHUIN»
Kypc 1, cemectp 1

3K3AMEHAIII/IOHHLII71 BWIET

Jluneitnas koMOuHanws BekTopoB. basuc. KoopauHaTe! BekTopa.

HuddepenunpyeMocts, quddepeHiman, reoMeTpuiaeckuii cMpich auddepennnana.

X +2X%, =-1

2% —3X, =12

[Tokazatp, uto BeKTOpbl M =(1,-1,2), n=(2,0,3), p=(-2,-11) oOpa3yroT 0a3uc B IPOCTPAHCTBE.

[Ipamas |, mpoxoauT yepe3 TouKy A(4;5) mapajuienabHo BekTopy { = (13). [Ipsmas 1, npoxoaut

4yepes3 TOUKY B(6;4) mepneHIuKyIsIpHO BEKTOpYy N =(-2,3). HaliTu Touky nepece4eHus npsmblX.
2n-1 _ 22n

Pemuts CUCTCMY MCTOAOM O6paTHOI>'I MaTpHUIbI {

agr W e

6. BerauciauTe npeaen nocieaoBaTeabHOCTH  lim

n—oo

7. HaiimuTe skcTpeMyM QYHKIHH y = /X +/6—X.

22n+1 +52n+2

YTBepxkaeHo Ha 3aceaannn kadenpsl «MaremaTtukay « 20 » utonst 2021 r., mporokos Ne 11

3aB. kadeapoit I'.C. )Kykona / /

MUHUCTEPCTBO HAYKHU U BBICUIET'O OBPA30BAHMS POCCUNCKOM OEJIEPALIN
OEJJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXXIEHUE BBICIIEI'O OBPA3OBAHI S
«MOCKOBCKHWH NOJJUTEXHUYECKNH YHUBEPCUTET»
(MOCKOBCKHUM MOJIUTEX)

®dakynbTeT 6a30BBIX KOMITETEHITHH, kadenpa «MaTtemaTuka»
Hucunnnuua «MaremaTukay

O6pazoBarenpHast nporpamma 08.05.01— «CTpouTenbCTBO BHICOTHBIX U OOJIBIIETPOIETHBIX

3IAHUI U COOPYKEHUIN»
Kypc 1, cemectp 2

IK3aMeHALHMOHHBIN OnJier No 1

1. IlepBooOpa3zHas, HeolpeaeaeHHbIH HHTerpai. Tabn1ia OCHOBHBIX HHTETPAJIOB.

dx
45-x+5-x

2. BBIUMCIUTH HEONpeIeeHHbIH HHTErpal J
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7.6
3. BoruncnuTh onpeneneHHbIH HHTETpal IBsinz Xcosxdx.
0
4. VYxaxwure, Kakol U3 HECOOCTBEHHBIX MHTETPAJIOB SIBJISAETCS CXOIAIIUMCS
[Vxdx, [xPdx, [Vx°dx.
1 1 1
5. Haiitu yacTHBIEe IPOM3BOHEIE BTOPOTO Hopsaka GyHKIHH Z = COS(X® —2Xy) , yOeauTses, uTo

"o on
zy, =17,

VYTBep:kIeHo Ha 3acenanuu Kapeapsl «Matematuka» « 20 » utons 2021 r., mpotokon Ne 11

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

MMHHUCTEPCTBO HAYKM U BBICIIIET'O OBPA3OBAHUS POCCUMCKON OENEPAIINN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXX/IEHWE BBICIIEI'O OBPA3OBAHIA

«MOCKOBCKHM NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHI ITOJIUTEX)

®akynbTeT 6a30BBIX KOMIIETECHIIHH, kadenpa «KMaTemMaTHKa
Hucrummraa  «MaTtematukay

O6pazoBarenbHas nporpamma 08.05.01— «CTpouTenbCTBO BHICOTHBIX M OOJIBIIETPOIETHBIX
31aHUM U COOPYKEHUIN»
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUIET Ne 1

1. OcHOBHBIC TIOHATHS TEOPUH OOBIKHOBEHHBIX NU((EpEeHIINATBEHBIX YPaBHEHHH MEPBOTO MOPSI-
Ka.

2. Jluneiinsle oqHOpOAHBIE MU depeHnaTbHbIe YpaBHEHUs N-To nopsiaka. OOmie cBoiicTBa pe-
menuit. [Tonatue ¢pyHIaMEHTaIbHOM CHCTEMBI pEIIeHUH JTMHEHHBIX OJHOPOAHBIX AU depeH-
LIHAAIBHBIX YPABHEHUN N — IO MOPSAKA.

3. Pemmrts 3amauy Komm: y'=2xe* +vy, y(0)=0.
4. Pemmuts ypaBHenue: y" —2y"+y = 2x.
YTBepxkaeHo Ha 3acenanuu kadenpsl «MaremaTtuka» « 20 » utonst 2021 r., mporokon Ne 11

3aB. kadeapoit I'.C. XKykonra / /

MWHHUCTEPCTBO HAVKH U BBICILIEIO OBPA3OBAHUS POCCUMCKON OEIEPALINN
OEJJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXXIEHUE BBICIIEI'O OBPA3OBAHI S
«MOCKOBCKHWH NOJJUTEXHUYECKNH YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

®daxynbreT 6a30BBIX KOMITETEHITUH, kadenpa «MaTtemaTuka»

Hucunnnuua «MaremaTukay

Oo6pazoBarenpHast nporpamma 08.05.01— «CTpouTenbCTBO BHICOTHBIX U OOJIBIIETPOIETHBIX
31AHUI U COOPYKEHUIN»

Kypc 2, cemectp 4

3K3AMEHAIIMOHHBIA BUJIET

1. Kitaccuueckoe v CTaTUCTHYECKOE OTIPEJIEIICHUS] BEPOSITHOCTH TIOSIBIICHUSI CITy4alfHOTO COOBITHS, CBS3b U
pasiinyue MEexay HUMHU.

2. [TocTpoeHue TOBEPUTETHHOTO UHTEPBANA JUISI MATEMaTHUECKOTO OKUJIAHHSI TIPH M3BECTHOM CPETHEKBA/I-
paTU4YECKOM OTKIIOHEHUHU.
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3. B maptun 10% HecranmaptHeix netaneil. Haygauy otobpanbsl 3 nertamu. CocTaBUTh 3aKOH pacmpesesne-
HUSl yMclla CTaHIapTHBIX AeTalleil cpeiu OTOOpPaHHBIX.
4. [151s1 CTaTUCTUYECKOTO paclpeaesIeHus! BHIOOPKH
X 2 5 8 10
i
n 1 3 5 2

HauTH BI)I60pOLIHy}O CPCAHIOI0 W HCIIPABJICHHYIO JUCIICPCHUA D .
YTBepxkaeHo Ha 3acenannu kadenpsl «Marematukay « 20 » utonst 2021 r., mporokon Ne 11

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

MMHHUCTEPCTBO HAYKM U BBICILIET'O OBPA3OBAHUS POCCUMCKON OENEPAIINN
OEJIEPAJIBHOE I'OCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUPEXX/IEHWE BBICIIEI'O OBPA3SOBAHIA

«MOCKOBCKHI TIOJIMTEXHUYECKWII YHUBEPCUTET»
(MOCKOBCKMI1 TOJIATEX)

®akynbTeT 6a30BBIX KOMIIETECHIIHH, kadenpa «KMaTemMaTHKa

Hucrunnraa  «MaTteMatukay

O6pazoBarenbHas nporpamma 08.05.01— «CTpouTenbCTBO BHICOTHBIX M OOJIBIIETPOIETHBIX
31aHUM U COOPYKEHUIN»

Kypc 2, cemectp 4

3K3AMEHAILIAOHHBIA BUJIET Ne 17

I'unepreomeTpruyeckuii 3aK0H pacipeneIeHus CIIy4aiHON BETUYMHbI

. Jluneiinas cpegHekBanpaTuueckas perpeccusi. OTbICKaHUE JTUHEHHON perpeccuy METOJIOM HauMEHBIIUX
KBa/IpaToB.

3. Haiiti BeposITHOCTh pabOTHI ANEKTPUIECKON IIeTH, H300paKEHHOW Ha PHUC., €CIH BEPOSITHOCTh PabOTHI

Ka)KIOT0 U3 HE3aBUCUMO PabOTaOINX AJIeMEHTOB 1enu paBHa pP=0.9.

N

4. Jlerans, U3TOTOBIICHHAS] aBTOMATOM, CUMTACTCS TOJIHOM, €CIIM OTKJIOHEHHE €€ KOHTPOIUPYEMOTO pa3Me-
pa OT mPOEKTHOro He mpeBbimaeT 2 MM. CiayyailHble OTKJIIOHEHUS! KOHTPOJIUPYEMOTO pa3Mepa OT MHpo-
€KTHOI'O IIOJJYUHCHBI HOPMAJIbBHOMY 3aKOHY CO CPEAHHUM KBaJAPAaTUYCCKUM OTKIIOHCHUEM O = 1MM n Ma-
temaruueckuM oxuganneM & = 0. CKOJIBKO MPOIEHTOB HETOIHBIX J€Tajleil H3rOTaBIMBAET aBTOMAT?

VYTBep:xeHo Ha 3aceanuu Kadeapsl «Matematuka» « 20 » ntons 2021 r., mpotokon Ne 11

3aB. kadeapoit I'.C. XKykona / /

KoMmiekTsl TecTOBBIX 3aJaHUI U KOHTPOJIbHBIX pador (T, KP)

(nsis1 onenku komnerenun OITK-7)

110 AUCIIUIIJIINHE MaremaTuka
(HaMMEHOBaHME AUCLUILIIMHBI)

1-p1ii cemecTp

1. HaiiTi 3Ha4eHns1 MaTpUIHOTO MHOTOWIeHa F (A)

f(x):—x3+2x2—x+3,A=(_1 0]
3 2

-2 0 8 1 5
2. Haiitu panr MaTpuLbl NpUBEIEHUEM K CTYIIEHYaTOMY BUIY 8 2 6 3 _13
1 -3 13 5 17
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1 2 1

3. BeruuciuTh onpenenuTeNnb MPUBEISHNEM K CTYTICHIaTOMY BHITY 3 -5 3

2 7 -
4. Haiitn Matpuiy, oOpatHyto aaHHOH (a). Pemmth MaTpuyHoe ypaBHeHHE (0)
1 2 1
@ |3 5 3 ©) 1 —2@(_—2 3 5
: 3 4) |3 -1 0
2 7 -1

5. Pemuth cuctemy ypaBHEHUH. YKa3zaTh 00IIee U OJTHO YaCTHOE pelIeHue (a).
Pemnth cuctemy ¢ moMoIsr0 00paTHO MaTpullsl 1 1o popmynam Kpamepa (6)

4x, +9X, —5%X; —8X, =5 X, +2X,+ X, =5
(a) 3%, +7X, = 2%, —4x, =4 (6) 3%, —5X, +3X; =—7
2%, +5X, + X, +3X, =3 2X, + 17X, —X; =13

—

1. PacriicaTh pasloKeHHe BEKTOpa X 110 BeKTopam P, (), T
x={5,-12,1}, p=1{1,-3,0}, q={1,-11}, r={0,-1,2}
2. KonnuHeapHsl 11 BEKTOPBI B u a ?

a={2,01}, b={-2,31}, p=2a+2b, g=3a-2b

3. BerumcnuTh WI0Mmaab napauienorpaMma, IOCTPOSHHOTO Ha BEKTOpax a U b o — yroi Mexmy
BEKTOpaMH P U (

i-2p+d.6-5-3, [d=2. =2, =7

1. UYwucnoas mociieqoBarenbHOCTh. [Ipenen ynucioBoii nocienoBaTeabHOCTH. beckoHewHO Malibie U 0ecKo-

HEYHO OOJIBIIIHME TOCIIEN0BaTEILHOCTH. YHco €.

2. t X2
Haiitu nponsBoanyo GyHKIUH Y =

7 +5
3. JlaHbl BEKTOPHI @ = (2; 3) , b = (1; —3) ,C= (—1; 3). [py KaKOM 3HAYEHHU (X BEKTOPBI
p=a+ ab, g =8+ 2C xoiunMHEeapHsL.
1. Haiirn paccrosiame ot Toukn M, 1o mrockocti (M;M,M,):

M, (-9;10;2), M,(0;7;-4), M, (4;8,-1), M;(-2;1;3)
X+y+z-2=0
X—y-32+6=0
Xx—-2 y-3 z+1
1 4
5. Hanucarhs ypaBHEHME IUIOCKOCTH « TNPOXOJsiel uepe3 Touky M, u mneprneHIuKyIspHO
npsimoii (M;M,): My (3;2;0), M, (4,15), M,(2,-14).
6. HaiiTu xocuHyc yria Mexay INIOCKOCTSMU @ U ., !
o, :3Xx—-y+3=0, o, : Xx-2y+52-10=0

2. Beimucath KAHOHHYECKOE YPaBHEHUE TIPSIMOA: {

3. Haiitu TOUKy nepeceyeHust MpsiMOM U MIIOCKOCTH:

u X+y+2z2-9=0.
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1. Haiitu nmpousBoHyto Y, :

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

1
2
3. IIpoBecTu MONHOE UCCIIEOBAaHUE U TIOCTPOUTH Trpaduk f (X) =X+ =

1. BbMUCIUTH NPEACITHL:

n+l _ gn-1 -

LoimZ 2 2 im 3% g im (1-3x)"

n—w 3N 4L Gn x>01 _ X X—+0
2. BpluncauTh IpOU3BOIHBIE:

y=.COS—6X 2. y =arctg? ! +sinln 2x

3sin(12x +1) — 22
Xx+4 2
1. IToctpouts rpaduk: y=——; y=

+2° X+2
2. Haiitu npenesnsr:

n Iim(2—n)2—(1+n)2 2)“m\/n+2—i”/sn3+3
"~*(14n)’ —(2-n)’ = Yn+54n

3) Iim(2n2+3) 4) Iimn(\/n2+1—n

S—

n—»o0 2n2 +1 n—o0
0, Xx<-rx
3. HccenoBaTh Ha HEMTPEPHIBHOCTD M BBIMIOJIHUTE Y4epTek: Y =4SIiNX, —7<X<0
7, Xx20

2-0ii cemecTp
ITo unTerpanam
Boruucants HeonpeaeJdeHHbIe HHTErPaJibl

1. jL 2. [x-27"dx 3. [e* cosxdx 4.j2L 5. [ xcos3xdx
2(x+/x X2 —6x+18
dx x—1 X+1 dx sin® x
6. [ ——— 7. [——dx 8. [——dx 0. 10. dx
Ix2+6x+5 I,/x+1+2 Ix2+3 I«/l—xzarcsinx Icoszx
Bpruucanrsb ONMPEACTCHHBbIC MHTEIPAJIbI
1 ﬂj63sin2 xcosxdx 2 } dx 3 }(x—l)exdx 4 TL 5 ?L
"0 0143 o 1xJ7+Inx " 11+4/3x-2
2 2 -4 1 y?2 V3 3 2
w7 jiz 8. jx 2+2de 9. X _dx 10 [V4—x2dx
“2arctgx 1(3x+5) o X“+1 0 A1+ X2 0

Heco0cTBeHHbIE MHTETPAJIbI
1. VkaxuTe, Kakoil U3 HECOOCTBEHHBIX HHTETPAJIOB SBIISETCS CXOMSIIUMCS

T\/;dx, Tx‘3dx, T\/Fdx :
1 1 1
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dx

0
2. Berancnuts HUHTCrpaj, YCTAHOBUTL €T0 CXOAUMOCTD WJIH PACXOJUMOCTD _[ 1 2
—ol+ X

o0
3. BeIUHCIUTD HHTErpail, YCTAaHOBUTH €TI0 CXOAUMOCTh WK PACXOJUMOCTD _“n xadx
1

a dx
4. BBI‘II/ICJ'II/ITB HCCO6CTB6HHBII/I I/IHTGFpaJI .[— , YCTAHOBUTDb €ro CXoanuMoCThb UJjin
0

pPacxoauMOCTb.
1
dx
5. Brorunciuts HGCO6CTBCHHBII/I HUHTEIrpajl y CTaHOBHUTH €T'0 CXOAUMOCTH UIIN
2>
-1
PacxoaJuMOCTh.
1
§ dx
1. BoruuciauTbh HeCOOCTBEHHBIN HHTCTPaI _3 , YCTAaHOBUTB €I'0 CXOANMOCTDb WA
0
pacxoauMOCTb.

Bouruucants IIBOﬁHbIe HHTErpaJjibl

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

2. [JA0-x*—y*)dxdy, D={(x,y)|1<x<2 0<y<2}.
)

3. [[(x+y)dxdy, D — MHOXeCTBO TOYEK IIOCKOCTH, OrPAHUYEHHOE JIUHUAMA Y =X, Y =X’.
(D)

4. [[4xydxdy, D — MHOECTBO TOYEK IJIOCKOCTH, OTPAHUYCHHOE JTMHUSIMA
(D)
Xx=1 y=X, y=3X
5. [[(x*+ y)dxdy, D — MHOXeCTBO TOUEK ILIOCKOCTH, OTPAHHYEHHOE JTMHUAMH
(D)
y=x/2, y=2x, y=2/x (x>0).
BeranciuTh 1BOWHBIC HHTETPAITBI, IEPEH/IS K MOJISIPHBIM KOOPANHATAM

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

2. [[(ByYx*+y® —2)dxdy, 20e D={(x,y):x*+y*<4}.
(D)
I/I3MCHI/ITL HOpr,Z[OK I/IHTerI/IpOBaHI/Iﬂ B ﬂBOﬁHOM I/IHTerpaJIe
1x? 2 6-x 12—
1. 710 + y?)dxdy, 2. [dx | f(xy)dy. 3. Tdy [ f(x y)dx.
00 0 2 o Jy

6. Haiitn 00beM Temna, moirydeHHOTo BpameHueMm Bokpyr ocu OY ¢(urypsl, orpaHUYeHHON JIMHU-
AMU y=x3, y=1 x=0.

7. Haiitu o0beM Tena, MoJy4eHHOTo BpalieHueM BOKpyr ocu OX ¢urypsl, orpaHUueHHOMN JTUHUS-
M y=Xx°, y’=X.

8. HaiiTi mmomazp (Urypsl, OrpaHUYEHHON MMHUAMH Y = X°, Y =—X + 2

(I)yHKHI/II/I HECKOJBbKHX IEPEMEHHbIX

14

. "o
Haiitu yacTHBIE TPOU3BOAHBIE BTOPOTO MOPsAKA, YOSAUTHCS, YTO ny = Zyx

o1



2 .2 2 2
1.2=e""7 , 2.z=cos(x*-2xy), 3.z=4y?-2x, 4 z=In(xy—x?), 5.z:ﬂ,6.

Xy
z=ctg(2x+3y), 7. z=sin(x’y), 8. z=e"Y o z=xcos’y, 10. z=y’sin®x.
Haiitu rpaguent gynkunn z = f(X,y) BTouke M, (X,,Y,)

y* . x* +3y* . y* .
l.z==—, M,46); 2. z2=——""—, M,1-D; 3. z2==—, M, (2-2);
I 0(4,6) Ixy o(L-1) v 0(2-2)
4. 2=x>-3y’x, M,(32).
HccnenoBath Ha 3KCTpeMyM (DYHKITHIO
1. z=x>—x+Yy*+2y, 2. 7=2X>+Xy—X+VY?,
3. z=x*-2x+4y—-y?, 4, 7=x*-3x+3y* +4y,
5. z=X"+y’ +4xy.
ITo psimam

HccenenoBats Ha CXOAUMOCTD PsIJIbI
1 Zsln n1 5 Z1 sinn 3 i r21 3 " §n+5, 5 i i3 § |

1on? 1 n®+1 in?+10 " n1 5" n-1 7

o 2n+l »(2n+1Y = 4n® -3 = In®3n o 10
6.3 7.y , 8. ., 9Y , oY . .

=\ 5n+4 n14n° +3 1 N n1(n+1)In“(n+1)

BI)ISICHI/ITI), CXOIMTCS T a0COJIFOTHO, YCIIOBHO HITU PACXOTUTCS PSII

o _1\n-1 o _1\n w (—1\" w 1)+l © n
T L G L G R BRI I .

n=[ j(n 1) n:l(6n+2) n=1 6" =1 5n n—11[3n2 +1

1

an

3. Haiitu HHTCPBAJI CXOJAUMOCTHU psAaa U UCCIICAOBATH €T0 ITOBCACHUEC HAa KOHIAX MHTCpPBAJla

n

X

CXOJIUMOCTH Z— —
nn+1\ 2

. 1
4. Paznoxuts B psin Teitnopa no crenensm X pynknuto T (X) = Z 5xi6 UCTIONB3YS
X" —oX+

TOTOBOE Pa3JIoKEHHE.
5. Paznoxwurts B psan Teitnopa no crenensm (X —z/2) dynkuuto  f(X) =cosX,

HCIIOJIB3YA T'OTOBOC PA3JIOKCHUC.

3-uii cemecTp
TecroBoe 3aganne 110 00bIKHOBEHHBIM UG epeHINATBHBIM YPABHEHUAM
BAPHUAHT Ne 1

3AJJAHUE Ne 1.
JlaHo ypaBHeHHe mepBoro mopsiaka Xdy —yIn Yax=0 s dopme, conepxamieil 1upPepeHINAIBI.
X

[IpuBenute ero k BUIy, pa3peliEHHOMY OTHOCUTEIHHO TPOU3BOTHOM.
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| Otser ‘

3AJJAHUE Ne 2.

Jlano nuddepenrmanbhoe ypasaenne Y = (kK +1)x*, Torna GyHKmus Y =X sABISETCS €ro pele-
HUEeM Npu K, paBHOM:

| OtBer |

3AJAHHUE Ne 3.

y dy
OOmmii uuTerpan audQpepeHIuanbHOro ypaBHeHHs —3 = XAX uMeeT Buj

BAPUAHTbBI OTBETOB:

2 2 2
p-1Xic oy -towic 3y=-Xic 9 tXic.
y 2 y 2 y 2

3AZJAHUE Ne 4.

VYKaXuTe WHTETPalIbHYI0 KPUBYIO pemieHus 3aaa4un Komu aiisi 00bIKHOBEHHOTO auddepeHImanb-
Horo ypaBHenus Xy =2y; y(@) =1
BAPUAHTBLIOTBETOB: 1) D 2)C 3) A 4) B.

yA A

Ao
S

3AJJAHUE Ne 5.

Jano nuddepeHranbHOe ypaBHEHHE TpeThero nopsiaka y” =X+ 2. Torma obmiee perieHue
ypaBHEHMsI UMEET BU]]

BAPUAHTBI OTBETOB:
1 1 1 1 x?

1) y==x*+=x3+C 2 == x*+=x*+C,=—+C,x+C

) Y 4 3 ) Y o4 5 15 2 3
1 , 1.4 x°

3 =—X +=-x"+C,—+C,x+C

) Y 2 t3 17 T CX+ G

4) y=x"+x*+Cx*+C,x+C,.

3AJJAHHUE Ne 6.

Pemenne 3amaun Ko y" =x, y(0)=1 y'(0)=2 wumeer Bua
BAPUAHTBI OTBETOB:

3 3 3 2

X X X X
Dy=— 2)y=—+2X 3) y=—+2x+1 4) y=—+2x+1.
)Y 5 )Y 5 )Y 5 )Y 5

3AJAHHUE Ne 7.

Jlano muddepenmansHoe ypaBHeHHE BTOporo mopsiaka Xy' + Yy =0, Torma ero odiee pemicHue
HMEET BUI;
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| Otser ‘

3AJJAHUE Ne 8.

Kophuu xapakrepucriyeckoro ypaBHeHus paBHbl K, =K, = 2i, k; = =Kk, =—2i. Toraa obmee pemre-

HUE JIMHEHHOTO OJHOPOAHOrO Aud(epeHIHaIbHOr0 YpaBHEHHS C IIOCTOSHHBIMU K03 HIineHTaMu
OyaeT UMeTh BUJ:

| OtBer ‘ ‘
3AJJAHHUE Ne 9.

W3BectHa ¢yHIaMeHTallbHAsg CHCTEMa PEHIeHHH OIHOPOJHOrO JUHEHHOro auddQepeHuanbHOro

ypaBuenus: Y, =1, y=X, Y,=X’. Torma 4acTHOEe pElleHHE yPABHEHHUS, YIOBIETBOPSIONIEE
navanbHbM yeaoBusm  Y(0) =0, y'(0)=1, y"(0)=1, pasHo:
BAPUAHTbBI OTBETOB:

2 2 2

X X X
1) 1+x 2) — 3) X+— 4) 1+ X+—.
) ) 5 xeT 4 >

3AJJAHUE Ne 10.

O6iiiee pemienne quddepenimanbaoro ypapaenust y” +9y' =0 umeer Bu:

| Otger | |

3AJJAHUE Ne 11.

¥+ C,e* aBnsercs o6KMM peleHneM JIMHEHHOTO OHOPOAHOTO AUpdepeHIIH-

@Oynxkuus y=Ce
aJIbHOTO yYpPaBHEHUS C ITOCTOSHHBIMHU KO3 QUIMEeHTaMH, TOT/Ia ero XapaKTepUCTHYECKOe ypaBHe-

HHEC UMCCT BHU]

BAPHUAHTBI OTBETOB:
1) k2-k-2=0 2) k2+k-2=0 3) k2+3k+2=0
4) k2 -3k +2=0.

3AIAHUE e 12.

YacTHOMY  pELIEHUI0  JIMHEWHOTO  HEOAHOPOAHOro  Au((epeHlnaTbHOr0  ypaBHEHUS
y"—5y'+6y=X+1 10 BUIy €ro nmpaBoil 4aCTU COOTBETCTBYET (GYHKIIUS

BAPUAHTBI OTBETOB: 1) y,=Ax>+Bx 2) vy, =Ae”+Be®* 3)y, =e*(Ax+B) 4)
y,=Ax+B.

3AJAHHUE Ne 13.

HaHO JIMHEHOEe HEOAHOPOAHOC I[I/I(l)q)epeHI_lI/IaHBHOC YpaBHCHUEC C TOCTOSIHHBIMU KOB(I)(l)I/II_[I/IeHTaMI/I
2x

y"—5y'+6y= li ol B kakoM BuJE CliellyeT MCKaTh YaCTHOE PEUICHUE HEOJHOPOTHOTO ypaBHE-
HUSI METOJIOM BapHaIlUU MPOU3BOJIBHBIX TOCTOSIHHBIX ?

| Otger | |
3AJIAHUE Ne 14.
Pemenne kpaeBoii 3amaun Y =0, 0<x<1 vy0)=1 y@ =2 wumeerBun
BAPUAHTHI OTBETOB:

1) y=x-1 2)y=x 3)y=x+1 4) y=3x+1.
3AJJAHUE Ne 15.

54



=Y,+2
Ob6miee pemeHue cuctTeMbl U epeHITnaTbHBIX YPaBHCHUM {i:f B 1//2 +1’ MMEET BHI:
27 )1
BAPUAHTBI OTBETOB:
1) y,=C, +C,e™, 2) y,=Ce"+C,e " -1,
y,=—C,e” y,=Ce*-C,e -2
3 y, =C, +C,e", 2 y,=C,+C,e* -1,
y,=Ce* -2 y,=C,e*-2.

TecToBOE 3a7aHHE 110 TEOPHUHU BGPOHTHOCTeﬁ H MaTeMaTH4eCKOil CTAaTHCTHKE

3AJTAHHUE 1

KonmuecTBo crmoco0oB pacnpenenaeHus: Tpex MPU30BBIX MECT B OJIMMIIMAJE 110 TEOPHH BEPOSITHO-
cteit cpenu 10 yuacTHUKOB paBHO

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

3AJIAHHUE 2

W3 ypHBI, B KOTOpOH HaxoxsTcss 6 Oenbix u 4 4epHBIX MIapa, M3BJICKAIOT Hayaady 2 mapa. Toraa
BEPOATHOCTH TOT'O, UTO 00a 11apa OyayT OenbIMU, paBHA

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

3AJIAHHUE 3

B kpyr panuyca R Opomrena Touka. Torga BeposSTHOCTh TOTO, YTO OHA IMOMAJET B 3alITPHXOBAH-
HYIO 00J1aCcTh, paBHa

4} “]
BAPUAHTBI OTBETOB: 1)1/2 2)1/3 3)1/4 4)1/6.

3AIAHUE 4

Hecosmectnbie coobitus A, B,C ne 06pasyror nosnHyro rpynmy cobbITHiA, €ciid X BEPOSTHOCTH

paBHBI:
1) P(A)=2/3,P(B)=1/6,P(C)=1/6 2) P(A)=1/3,P(B)=1/2,P(C)=1/6
3) P(A)=1/4,P(B)=1/3,P(C)=1/6 4) P(A)=1/4,P(B)=1/3,P(C)=5/12.
BAPUAHTBI OTBETOB: 1) 2) 3) 4.
3AJAHHUE 5
Bpocatot 2 moneTsl. CoObiTus: A - rep0 Ha nepBoil MoHeTe, B- nudpa Ha BTOpoii MOHETE SIBIISIFOT-
csl:
BAPUAHTBI OTBETOB: 1) HECOBMECTHBIMU  2) COBMECTHBIMH
3) He3aBUCUMBIMU  4) 3aBUCHMBIMHU.
3AIAHHUE 6
Crynent 3HaeT 20 BonpocoB nporpammel u3 30. Toraa BeposITHOCTh IPaBUILHOTO OTBETA Ha 3 BO-
Ipoca paBHa
BAPUAHTbBI OTBETOB: 1) 57/203 2)8/27 3)19/75 4) 146/203.
3AJAHHUE 7
B nepBoii ypHe 6 GenbIX U 8 YepHBIX IIapoB, BO BTOpoil 7 Oenblx U 3 uepHbIX mapa. 13 Haynauy
B3SITOH YpHBI BRIHYT OJ1MH 1ap. Torna BeposSTHOCTh TOTO, YTO ATOT LIAp OKaXeTcs OeJIbIM, paBHa
| OtBer | |
3AIAHUE 8
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CoObiTHE A MOXET HACTYNHTH JIUIIb MPH YCIOBHU TOSBICHHUS OJHOTO U3 2-X HECOBMECTHBIX CO-
oertuii B, n B,, oOpasyromux nonnyio rpymny. M3ectHsl BepostHocTs P(B)) =2/3 un ycnoBHbIe

BepositHoctn By (A)=1/3, By (A)=2/5. Toraa BeposATHOCTH COOBITHS A pasna

BAPUAHTHI OTBETOB: 1) 16/45 2) 28/45 3) 22/45 4) 171/ 45.
3AJIAHUE 9
JIuckpeTHas clydaiiHas BeIMUMHA 3a1aHa 3aKOHOM PacIpeieNieHus BEpOSTHOCTEH
X 1 3 5
P 0,1 0,3 0,6
Torna eé pynxuus pacnpenesienus sepostrocteit F(X) umeer Bun

BAPMAHTBI OTBETOB:

0 npu Xx<1 0,1 npu X<1
1<x< 4 1<x<

1) F(x)= 0,3 npu 1<x<3 2) F(x) = 0, npu 1<x<3

0,6 npu 3<x<5 1 npu 3<x<5

1 npu X>5 0 npu X>5

0 npu X<1 0 npu X<1

01 1<x<3 0.1 1<x<3
3) F(x)= npu 1<Xx 4) F(x) = npu 1<Xx

04 npu 3<x<5 03 mnpu 3<x<5

1 npu X>5 0,6 npu X>5.
3AJIAHME 10

HenpepbiBHas citydaiiHasi BeJIMUMHA 3a/laHa MHTETPAIbHON (QyHKIIUEH
0 npu X<0,

pacnipenieneHus BepositHocTein F(X) =< x°/9 npu 0<x<3,
1 npu X>3.

Torma njao0THOCTH BepOHTHOCTeﬁ f (X) HUMCECT BUJ

| Otger |
3AJAHUE 11
I'paduk nnotHocTH BepostHocTel f (X) mokasan Ha pucyHnke. Torna 3sHauenue a
f(x)
a
O’ 2a X
paBHO
BAPUAHTBI OTBETOB: 1)0,5 21 32 42
3AJAHUE 12

JlckpeTHas ciiydaiiHas BETMYMHA 33/laHa 3aKOHOM paclpeelIeHUs] BEPOSTHOCTEN
X 0 1 3
P 02 03 05

Toraa e€ maTemaTnyeckoe 0XKHJIaHNE U TUCIIEPCUs] PaBHBI

| OtBer |

3ATAHMUE 13

BepOHTHOCTB nosiBieHus coObiTuss A B 30 He3aBHCHUMBIX HUCIIBITAHUAX, MTPOBOJUMBIX II0 CXEMC

bepuymnu, pasua 0,6. Torga nucnepcus yucia MOSBICHUH 3TOT0 COOBITHS paBHA
BAPUAHTBI OTBETOB: 1) 0,24 2)18 3)7,2 4)12.
3AJIAHUE 14

HenpepbiBHast ciyuyaiiHas BeJMYMHA paclpenielieHa paBHOMepHO Ha uHTepBaie (6, 10). Tornma eé

MAaTEMATUYCCKOC OKNJAaHUEC U AUCIIEPCUA COOTBETCTBCHHO pPaBHBI
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| Otser ‘ ‘
3AJAHHUE 15
HenpepriBHas cinydaiiHas BeauurHa X MNOJYMHEHA HOPMAJIBHOMY 3aKOHY paclpesiesieHUs ¢ Mare-
MatuueckuM oxxunanuem M (X)=a =20. BepostHocTh €€ monananus B uatepan (20, 25) paBHa
0,4. Toraa BepossTHOCTB €€ monaganus B uaTepBan (15, 20) paBHa

| OtBer | |
3AIAHHE 16

Cratuctudeckoe pacrpeie’IeHiHe BRIOOPKH UMEET BH/T
X 2 4 5 8

i
n 2 5 7 6

TOFI[a OTHOCHUTCJIbHAsA 4aCTOTa BapHAHTBI X1 =4 PpaBHa

| OtBer |
3AJJAHHUE 17
ITo BeIOOpKE 0OBbeMa N =100 mocTpoeHa rucTorpaMma 4acTor.
nA
h
10
8
a
2
0 4 8 12 16 X

Torya 3HaueHHe a paBHO:
| OtBer |
3AJJAHHUE 18

M3BeCTHO CTaTUCTHYECKOE pacipeieIeHe BEIOOpKU
X. 6 7 10 12 13

n, 5 6 8 7 4

Torna e€ BeiOOpouHas cpenusas X, paBHa

| OTBer | ‘
3AIAHHME 19
Hana BeiOOpka o0bema N. Ecin kaplil 21ieMeHT BBIOOPKH YMEHBIIMTH B TP pa3a, TO BEIOOpOU-

Hast cpenusst X,
BAPUAHTBI OTBETOB: 1) He uzmeHutcs 2) yMmeHbIIUTCS B 3 pasza
3) yBenuuuted B 3 paza  4) ymeHbIIUTCA B 9 pas.
3AJTAHHUE 20
Moga M, u Menuana M, BapualOHHOIO psja
X. 12 13 15 16 18 20

n, 4 9 18 14 11 )

paBHBI
| OtBer |
3AJIAHME 21
Bri6opouHast cpeqHss A JAHHOTO CTaTHCTHUECKOTO pacipeeIeHus! BHIOOPKU
X. 2 4 5 8 10

n 4 7 14 8 7

paBHa X, =6. Torna BeiGopounas qucnepenst D, pasHa

BAPMAHTBHI OTBETOB: 1)41 2)220 3) 1,025 4) 6,25.
3AJTAHUE 22
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Haiiti noBepuTenbHBI MHTEPBAI IS OLICHKH ¢ HajlexHOcThi0 ¥ = 0,95 Hen3BecTHOro MaTemMarH-
YECKOr0 0XKUJIAHUSA HOPMAJIbHO PACIpPENCIEHHOrO IpU3HaKa X TIe€HEPalbHOW COBOKYIHOCTH X,
ecau u3BecTHBI 00beM BbIOOpku N =30, BeIOOpouHas cpenuss X, = 2500, cpenHee kBagpaTHue-

CKO€ OTKJIOHCHUEC reHepaanofI COBOKYITHOCTH U=100, KBAaHTHJIb HOPMAJIbHOTO PACIPCACICHHA
t=2,58.

OTtBer \ ‘

OneHka «OTJINYHO» BBICTaBIsAETCS CTYAEHTY 3a 95 — 100% npaBUIbHBIX OTBETOB,
OLIEHKA «XOPOILOY - 32 HE MeHee 75% MpaBUIbHBIX OTBETOB;

OILICHKA «YJOBJIETBOPUTEILHO» - 32 HE MeHee 50-60% mpaBUIbHBIX OTBETOB;
OLIEHKA «HEYJIOBJIETBOPUTEIBHOY - 32 MeHee 50 % npaBUIIbHBIX OTBETOB.

Kommuexkr Bonpocos (YO)
(nast ouenku komnerenuuii OIIK-6, OIIK-7)

JUHEMHAS 1 BEKTOPHASI AJITEBPA

Marpwuiipl, TUIIBI MATPHII.

Omnepauuu ¢ MaTpuLiaMH, UX CBOMCTBA.

YMHOXKEHHE TPSIMOYTOJIBHBIX MAaTPHII.

MarpuuHnas popma 3aIuc CUCTEMbI TMHEHHBIX adreOpanyecKux ypaBHEHUH.

Onpenenureny U UX CBONCTBA.

[Tonsatue onpenenutens. MUHOPHI U aaredpanyeckue TOMOJIHEHHs.

CucTeMbl TMHEWHBIX aNTreOpandecKuX ypaBHEHHIA, OCHOBHBIC TTOHATHUS M OTIPEICIICHHS.

ITpaBuno Kpamepa perieHust CucTeM JIMHEHHBIX ypaBHEHUH.

OOpaTHas MaTpula 1 €€ BbIUMCICHHE. Y CIIOBUE CYIIECTBOBAHUS 0OpAaTHOW MaTpPHUIIBI.

10 Pemienue cuctem JTMHEHHBIX aareOpandyecKux ypaBHEHUH METO10M 0OpaTHON MaTpHIIbL.

11. Meron 'aycca penienust cucteM JIMHEHHBIX ypaBHEHUI.

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

13. Panr matpunsl. Teopema Kponekepa — Kamerm.

14. OgHopoaHble cucTeMbl IMHEHHBIX ypaBHeHUll. Kputepuii cyiecTBoBaHNs HETPUBHAIBHBIX pe-
LICHU.

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

16. JIuneiinast KOMOMHAITUS BEKTOPOB.

17. Jluneiinast HE3aBUCUMOCTb U JIMHEHHAsi 3aBUCUMOCTh T'€OMETPHUECKUX BEKTOpoB. Kpurepuit
JIMHENHOM 3aBUCHUMOCTH.

18. Ilonsarue 6azuca. KoopanHaTsl BEKTOpa.

19. OproHopMupOBaHHBIN 0a3uc. Pa3nokeHne BeKTOpa 1o BEKTopam Oas3uca.

20. YnopsimoueHHasi Tpoiika BEKTOPOB.

21. CxansipHO€, BEKTOPHOE U CMEIIAHHOE MTPOU3BEICHNE BEKTOPOB B OPTOHOPMHPOBAHHOM Oaszuce.

22. YcnoBusi OpTOrOHAJILHOCTH, KOJJTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

23. JIuHeiHbIe IPOCTPAHCTBA.

24. Matpuna nepexoja ot 6asuca k 6asucy.

25. CoOcTBEHHBIE BEKTOPHI 1 COOCTBEHHBIE 3HAYCHUST MATPHIIBI.

©CoNoO~WNE

MATEMATHUYECKHW AHAJIN3
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AwnhE

S

10.

11.

12.
13.

14.
15.

16.

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

23.
24,

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

Uk~ wdE

[ToHsiTHE IEpeMEHHON BEIMYMHBI U 00JIACTH €€ U3MEHEHUS.

MOHATHE (HYHKIIMOHATLHON 3aBUCUMOCTH, KiIacCupUKaus GyHKITAN.

OnpeneneHye U TUIbI YUCIOBON MOCIEN0BATENBHOCTH.

[Tpenen 4ncnoBoil mociaen0BaTeIbHOCTH. ApU(MeTHUECKUE ONepaluy HaJl MOCJIeI0BaTeIbHO-
CTSIMHU.

VYcnoBusl cyleCTBOBaHUSI KOHEUHOI'O IIpefieia YUCIOBOH Mocie10BaTeabHOCTH (Teopembl Ko-
mu 1 Beliepiirpacca).

BTtopoii 3ameuaTenbHbIN Mpeed.

[Mpenen gynkuuu. Onpenenenus. I'eomerpuyeckas WHTEpHpPETAMS HOHATHS Tpenena QyHK-
uuu. CBOMCTBA MPEIEIIOB.

Beckoneuno maibie, 6eCKOHEUHO OOJIbIINE (DYHKITUH.

[TepBblii 3aMeUaTeNIbHBIN TPEACI.

BeckoneuHo Masble BETMYMHBL. DKBUBAJIICHTHBIE OECKOHEUHO Majible U UX UCIOJIb30BaHUE TIPU
BBIYUCIICHUHU ITpeesioB. Talauia SKBUBAJIEHTHBIX OECKOHEYHO MaJlbIX.

HenpepsiBHOCTh yHKIIMU B TOUKE U Ha mpoMexyTke. Onnocroponnue npeaensl. Kimaccudu-
Kalus TOYEK pa3pblBa rpaduka.

CaolicTBa (yHKIMI, HENIPEPHIBHBIX Ha O0Tpe3Ke (TeopeMsbl Beitepiirpacca, bonpuano — Komn).
[TpousBonHas. I'eomeTpuyeckuil u puzndeckuil cMpici npous3BogHoi. KacarenbHas u HopMalib
K TUIOCKOM KpPHBOM.

Tabnuua Npou3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIIMH.

CBsi3b MEXIY CyLIECTBOBAHHEM MTPOM3BOAHON (PYHKIIMU B TOYKE U HETIPEPHIBHOCTHIO (PYHKIINU
B TOH )K€ TOUKE.

[TpousBogHas cyMMBbl, Ipou3BeAeHus, YacTHOro. [IpousBonHas cioxxHOM U 0OpaTHOW (yHK-
805078

[TpousBogHas napaMeTpUUYECKy 3aJaHHON (PYHKIUU.

[Tpou3sBosHas pyHKIMY, 3aJaHHOI HESBHO.

JuddepeHnmrpoBanue cI0KHON MOKA3ATEIBHON (QyHKITHH.

Huddepenunpyemocts. Juddepennnan. ['eomerpudeckuii cMpicn auddepennuana.
[TpousBoaHbIe U AU PEepeHIInaTbl BEICIIUX TOPSIKOB.

OcHoBHBbIe Teopembl aupdepeHnnansHoro ucuuciaeHus (reopema depma, Teopema Poss, Teo-
pema Jlarpanxa, Teopema Komn).

IIpaBumno Jlonurans.

Mtuorounen Telinopa u ero coiictBa. ®opmyna Telnopa. Ocrarounslil uieH Gopmyssl Tei-
aopa B ¢popme Jlarpanxka u Ieano.

AcuMnToThHI rpaguka GyHKIUH.

OkcrpemyM. Heobxonnumoe yciaoBue skcTpeMyma.

JloctaTouHble yCIOBUS IKCTPEMYMA.

JlocTarouHoe ycinoBue Bo3pacTaHus (yObIBaHUS) GYHKIHU.

Haubonpiiee u HauMmeHsblee 3Ha4eHUS (YHKIIMA HA OTPE3KE.

BeinmykinocTs, BOTHYTOCTb, TOUKa neperuda. /JloctatouHoe ycinoBre BOTHYTOCTH (BBITYKIOCTH).
Heob6xoaumoe ycnoBue Touku nepernda. JloctaTounoe ycinoBue neperuoa.

OOm1ast cxema IOCTPOSHUS U HCCIeI0BaHUs Tpaduka QyHKIIUH.

OYHKIIMU HECKOJIbBKUX TIEPEMEHHBIX

Omnpenenenne 1 reOMETPUUECKUN CMBICT (PYHKIIUU JIBYX TIEPEMEHHBIX.

JIluauu ypoBHS QYHKIIUH JIBYX NTEPEMEHHBIX.

YacTHble TPOU3BOHBIE (PYHKIIMH HECKOJIBKUX MMEPEMEHHBIX, UX T€OMETPHUYECKUI CMBICT
OYHKIMH HECKOJIBKUX MEPEMEHHBIX, TOHSITHE MOJIHOTO nuddepenuana.
JuddeperurpoBanue cI0XHbIX QYHKINNA HECKOIBKUX MEPEMEHHBIX.

[Ipon3BoiHbIE BBHICIINUX MOPSAKOB (PYHKIIMH HECKOJIBKUX MepeMeHHbIX. CMellaHHble TPOU3BO/I-
Heie. Teopema IlIBapua.
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. Berancnenue miomaay u JUIMHBI KPUBOU, 33JaHHON YPaBHEHHUSAMH B ITapaMeTPUUIECKOi Gopme.
13.
14.

[TpousBoaHast GyHKIIMN HECKOJIBKUX MEPEMEHHBIX 110 HAPABICHHUIO.
[Ipon3BoHas 11O HAPABICHUIO U TPAJUEHT CKAJISPHOTO MOJIS.
OKeTpeMyM (QYHKITMH HECKOJIBKUX MEPEMEHHBIX.

. HeoOxonuMoe 1 1octaToyHOE YCIOBUS SKCTpeMyMa (PYHKIIMH IBYX MEPEMEHHBIX.

HUHTET'PAJIBHOE UCYUCJIEHUE

[TepBoobOpaznas, HeonpeaeneHHbIH nHTErpail. Tabauia OCHOBHBIX HHTEIPAJIOB.
3ameHa NepeMEeHHON U HIHTETPUPOBAHUE 110 YACTSIM B HEOIPEIEICHHOM UHTETpase.
WuTerpupoBanue ¢ MOMOIIBIO MOABEACHUS 01 3HaK quddepeHimana.
WuTerpupoBanne paliiOHATBHBIX APOOCH.

WNHTterpupoBaHue 1o 4acTsM ¥ 3aMEHa [IEPEMEHHOM B ONPEIEIICHHOM UHTErpaje.
WHuTerpupoBanne TPUrOHOMETPUIECKUX (DYHKIINUN, OCHOBHBIC TIPHEMEI.
WuTerpupoBanre uppaoHaIbHbIX QYHKIIHH.

YHuBepcanbHas TPUTOHOMETPHUYECKAs MMOICTAHOBKA.

OmnpenenenHblil uHTErpai u ero cBoiictBa. ®opmyna Hetotona — JleitOnumna.
[TpritoskeHus OTPEICIICHHOTO HHTETpajia K PEeIICHHIO TeOMETPUICCKIX U (PU3HUYSCKUX 3a/1ad.
Brruucnenue mioniaziei ¢ noMoubo ONpeIeIEHHOr0 HHTErpasa.

Beruucnienue miomaam KpuBOJIMHEHHOTO CEKTOpa B MOJIAPHBIX KOOPANHATAX.

Boruncnenue muiomanaeii B NpsSMOYIOJbHBIX U IOJISIPHBIX KOOpPJAMHATaX C IMOMOILBIO OIlpe-
JIeICHHOTO MHTerpaja.

Boruncnenue JIMHBL AYTH ¢ TOMOLIBIO ONPEAEIEHHOTO HHTErpaa.

Beruuciienue JUIMHBL 1yry KpUBOM, 331aHHON TapaMeTPHUECKU.

Beruncienne o0bpeMa Tena BpalleHus ¢ TOMOIIBIO OIPEIIEHHOTO HHTErpaa.

Beruuciienue niomaam noBepXHOCTH Tejla BPALIEHHUS.

HecobGcTBeHHBIE MHTETpANIBI TIEPBOTO M BTOPOTO THIA. [IOHATHS CXOJMMOCTH U PacXOIUMOCTH
HECOOCTBEHHOI'0 MHTErpaa.

HecoOcTBeHHbIE HHTETrpabl OT PA3PbIBHBIX (QYHKIIUI.

KpartHble uHTErpaJibl,
JIBOMIHOI MHTETpAaI, OIIPENEICHUE U CBOMCTBA.
IIpaBuna BIYHUCIEHHS TBOWHOIO HHTETPAJIA.
HexoTtopsle npuiaokeHus ABOMHOI0 HUHTerpana (K BBIYMCICHHUIO TUIOIaAel, 00beMOB, CTaTu-
YECKMX MOMEHTOB, MOMEHTOB MHEPLIMH, KOOPAWHAT LIEHTPA TSKECTH.
TpolHOM UHTErpa, ONpEeACIICHUE U CBOKCTBA.

PSIJIBI

UYucnoBsle noN0KUTENbHBIE psAfbl. [loHATHE CyMMBI OeckOHEeUHOrO psita. Cxondiuecs U pac-
XOIsIIUECs PAIBL.

HeoOxoauMplii MpU3HaK CXOAUMOCTH, TEOPEMbI CPAaBHEHUS.

[Tpusnaku danamGepa u Ko, MHTErpanbHbli IpU3HAK.

3HaKonepeMEeHHBIE PsA/IbI, A0COIIOTHAS ¥ YCIIOBHAS CXOIUMOCTb.

Teopema JleiibHUIIAa O CXOTUMOCTH 3HAKOUEPETYIOIUXCS PSJIOB.

DyHKIHOHAIBHBIE PsAJIbI, pABHOMEPHAs CXOJMMOCTh, IPU3HAaK Beliepmrpacca.
Crenenssle psizibl, TeopeMa AGerns, HHTepBall U painyc CXOAUMOCTH CTEIIEHHOTO psija.
Psin Teiinopa. YcnoBus pa3noxuMocTd GyHKIUH B psaa Teitnopa.

Paznoxenue B pan Teitnopa HEKOTOPBIX PYHKIMIA (TaOIMYHBIE PA3TI0KEHNU).
[Tpumenenue psina Teitnopa kK MpUOIMKEHHBIM BBIYHCICHUSIM.

OBbBIKHOBEHHBIE TU®PEPEHIIMAJIBHBIE YPABHEHUSA
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1. OcHoBHBIE TOHATHS TE€OPUN OOBIKHOBEHHBIX UG (GEPEHIINATBHBIX YPaBHEHUH TIEPBOTO MOPSI-

Ka: onpejiereHue 0ObIKHOBEHHOTO AU(PepeHINaNbHOr0 ypaBHEHUS, (POPMBI 3aIIUCH OOBIKHO-

BEHHOTO UG PEepeHIINaTbHOr0 YpaBHEHHS IEPBOTO MOPSIKA, MOHATHS OOIIEr0 U YacTHOTO pe-

HIeHUH, OOIIEero ¥ YaCTHOTO MHTETPaJIOB.

[TocranoBka 3agaun Komm mist auddepennnanbHoro ypaBHeHUS MEPBOTO MOPSIIKA.

Teopema cylecTBOBaHUS U €IMHCTBEHHOCTH pelieHus Ui Au(p(epeHInalbHOr0 ypaBHEHUs

NEPBOTO MOPSIKA.

4. T'eomerpuuecKuil cMbICI 00LIET0 HHTErpaja OOBIKHOBEHHOI'O JI.y. IEPBOIO NOPSAKA.

5. Juddepenunanbupie ypaBHEHHs TIEPBOTO MOPSIKA C PA3ACICHHBIMUA U PA3CSIONIMMUCS TIe-
PEMEHHBIMHU.

6. Jluneitnplie qudQepeHnnanbHbIe YpaBHEHUS MIEPBOTO MOpSaKa. MeToJ BapHaluy MPOU3BOIIb-

HOW ITOCTOSIHHOM.

Juddepennmansapie ypaBHeHUS N-ro nopsiaka. OCHOBHBIEC MOHATHSA: (JOPMBI 3aMUCH, TTOHSATHS

0O0IIero ¥ YaCTHOT'O PeIeHHH.

8. TlocranoBka 3amaun Komm u kpaeBoit 3aga4uu 1715t OOBIKHOBEHHOTO U (EepeHIINATFHOTO YpaB-

HEHMs N-TO NOpsIKA.

WuTterpupoBanue nuddepeHnnanbHbIX ypaBHEHAN N-TO TOPsIIKA METOJIOM TOHM)KEHUS TTOPSI-

Ka.

10. JIuneitapie omHOpoaHbIE MU depeHaTbHbIe YpaBHEHH N-To mopsiaka. Ooume cBoiicTBa pe-
IIEHUH: TOHATHUSA JIMHEHHO 3aBUCHMBIX U JIMHEHHO HE3aBUCHUMBIX DPELICHUH, ONpeneruTess
Bponckoro, monstue pyHaaMEeHTaTbHON CHCTEMBI PEIICHHUH,

11. Teopema O CTpPYKType OOIIEro pelieHus OOBIKHOBEHHOTO JIMHEWHOTO OJHOpOAHOTO audde-
PEHIMATBHOTO YpaBHEHH N-TO MOPSAKA.

12. JIuneiinple onHOpoaHbIE MU depeHInaTbHble YPABHEHUS N-TO MOpsAAKA ¢ IOCTOSHHBIMU KO-
spdunmenTamu. XapaKTepUCTUIECKOE YpaBHEHHE, €0 CBs3b ¢ MU depeHInaTbHBIM YpaBHE-
HUEM.

13. Buj 4acTHBIX pemIeHUH JMHEWHOTO OIHOPOAHOro auddepeHnnanIbHOro ypaBHEHHS N - TO
HopsiIka C TOCTOSHHBIMH KO3(pQHIMEHTaMH B 3aBUCUMOCTH OT BUAA KOpPHEW XapakTepu-
CTHYECKOTO ypaBHEHHUSI.

14. JIuneiiHble HeoqHOPOAHbIE AU(QepeHInaIbHbIe ypaBHEHUs. Teopema o CTpyKType oOLIero
peteHws.

15. PemieHue MMHEHHBIX HEOJHOPOAHBIX AU(D(epeHInaNbHBIX YpaBHEHUN C MOCTOSTHHBIMHM KO3 (-
¢urmentamu. Meton moadopa YacTHOTO pEIIeHUs TSl TPaBbIX YacTeil BUIa

f(x)=PRP,(x)e”, f(x)=M cospgx+ Nsingx,
f (x) = P(x)e™ cos Sx+Q(x)e™ sin Sx.

16. Pemenrie JUMHEWHBIX HEOAHOPOAHBIX AH(DdepeHInanbHbIX ypaBHEHUN METOAO0M Bapualiu
MPOU3BOJILHBIX ITOCTOSHHBIX.

17. IlocTaHoBKa U pellIeHHE 3aJjaul Ha COOCTBEHHBIE 3HAUEHUSI.

18. Cucremsr nuddepenimansueix ypaBHeHu. [loHsTHEe HOpManbHOU cucTeMbl. [ToHaTus oOmie-
IO M YacTHOTO pemieHuil cuctemsl. Teopema o npuBeaeHuu AudQepeHnnanbHOro ypaBHEHUS
N-To MopsIKa K HOPMaIbHOM cucTeMe. MeTo/T HCKITIOUeHHST HEM3BECTHBIX.

wn
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TEOPUS BEPOSITHOCTEM

=

Bunel cnyuaitHbIX COOBITHH.

2. Kiaccmueckoe ¥ CTaTUCTHYECKOE ONpEACTICHHS BEPOSATHOCTH MOSBICHHS COObITHA. OCHOB-
HbIe POPMYIIBI KOMOMHATOPHKH.

3. TIpuHOUTT CTaTHCTUYECKOW  YCTOWYMBOCTH  OTHOCHUTENBHBIX YacToT. CBS3b M pa3inyue

MEXy KITACCHYECKUM U CTATUCTUYECKUM OMPEIEICHUSIMH BEPOSITHOCTH.

['eomeTpuyeckoe onpeseneHne BepoaTHOCTH. 3aada broddona.

>
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Anrebpa coObiTuii. [IOHATHS CyMMBI U MPOU3BEACHUS COOBITHIA, HX TE€OMETPUUYECKAsT HMHTEP-
npetarusi. OCHOBHBIC 3aKOHBI AJIT€OPHI COOBITHIA.

Teopema cinoxxeHust BEpOATHOCTEN JI1 HECOBMECTHBIX COObITUM. ClieACTBUS U3 HEE.

Teopema cioxeHust BEpOATHOCTEN 1JI1 COBMECTHBIX COOBITHIA.

Teopema yMHOXKEHHSI BEPOSATHOCTEH MJIsi 3aBUCUMBIX M HE3aBUCHUMBIX  cOObITHI. [loHsTHe
YCIIOBHOW BEPOSITHOCTH.

TeopeMa 0 BEpOATHOCTH MOSIBICHUS XOTsI ObI OJTHOTO COOBITHSI.

. opMyIa moJIHON BEPOSITHOCTH.
11.
12.
13.

®opmyna bepnyim.
JlokanbHas 1 MHTErpanbpHas Teopemsl Jlamaca.
OmnpeneneHue U TUIBI CIIy4yalHbIX BeIU4uH. [IoHATHE 3aKOHA paclipeeneHus ciydaiiHOl Benu-
yuHbL. Psj pacnpeneneHus.
WuTerpanpHas GyHKUIUS pacrpeneneHus: BepositHocTeil. Onpenenenne, BEpOSTHOCTHBIN CMBICI
Y CBOWCTBA.

[TnotHOCTH BeposiTHOCTEH. OmnpeseneHne, BEPOSITHOCTHBIA CMBICI U CBOICTBA.
CBs3b MKy UHTETpaJIbHON (QYHKIMEH pachpeneneHuss BEpOSTHOCTEH U IUIOTHOCTBIO BEpO-
ATHOCTEH.
Onpenenenne, BEPOSITHOCTHBIM CMBICT U CBOWCTBA MATEMaTUYECKOIO O0XXKMJIAHUSA IS JUCKPET-
HBIX U HENIPEPBIBHBIX CIIyYalHBIX BEJIUYMH.
Omnpenenenne, BEpOATHOCTHBII CMBICI U CBOMCTBA JUCIIEPCUU.
buHOMUANIBHBIN 3aKOH paclpeieICHHUS.
CpenHee u HauBepoOsiTHeMIee Yucia MOSABICHUN cOObITHUSA NpU OMHOMHAIBLHOM pacrpejene-
HUH.
3akoH pacnpezaenenus Ilyaccona.
PaBHOMEpHBIN 3aKOH paclpenesieHNs BEPOSATHOCTEN.
IIOKAa3aTeIbHBIN 3aKOH PaCIpeleICHNs BEPOSITHOCTEH.
Hopmainbnblii 3aK0H paclpenesieHusl BEpPOATHOCTEN. BepoATHOCTh IonaaaHus HOPMAJIBHO
pacnpeeIeHHON CcIy4aiiHOW BEJIMYMHBI HA TIPOU3BOJIBHBIN KOHEUHBII HHTEPBAJL.
BeposTHOCTE mOmagaHuss HOPMAaJIbHO PACHpEACIICHHONW CIy4alHOM BEIMYMHBI HAa WHTEPBAl,
CUMMETPUYHBIA OTHOCUTENILHO CpenHero 3Hayenus. IIpasuno tpex curMm. Teopema JlsmyHoBa.
[IpenenbHbIE TEOPEMBI TEOPUH BEPOSTHOCTEM.

MATEMATHYECKAS CTATUCTHUKA

IIpeameT u OCHOBHBIE 33/1a4l MATEMAaTUYECKON CTAaTUCTUKH.

ITonsatue o BeIOOpOYHOM MeTojie. ['eHepanbHast u BBIOOPOYHAS COBOKYITHOCTH.

OcHOBHbIE TIOHATHS MaTEMaTHYECKON CTAaTUCTUKU (BapHallMOHHBIM psijl, 4acTOTa, OTHOCUTENb-
Hasl YacTOTa, CTATUCTUYECKOE pacipeieieHre BEIOOPKH).

OMnupuueckast pyHKLIUS pacrpeaeneHus: BBIOOPKH U €€ CBOMCTBA.

IToMroH 4acTOT U MOJIMTOH OTHOCUTENBHBIX 4aCTOT.

I'mcrorpamma 4acToT ¥ OTHOCHUTEIBHBIX YacCTOT.

Toueunsle O1leHKH apaMeTpoB pacnpeaeneHus. TpeOoBaHNs K OLIEHKAM.

Bri6opounas cpeansisi. CBOMCTBO yCTONYHMBOCTH BRIOOPOUHBIX CPETHUX.

Bri0opouHas 1 ucnpaBieHHas TUCHIEPCHH.

WuTepBanbHble OolleHKU. JIOBEepUTENbHBIN HHTEpBall U JOBEpUTENbHAsT BEPOATHOCTh. [loHsATHE
TOYHOCTHU OLICHKH.

[TocTpoeHne TOBEPUTENBHOTO MHTEpPBAJA ISl OLEHKU T'€HEPaJbHOM CpeIHEN MPH M3BECTHOM
CpeHEM KBaJPATUYECKOM OTKJIOHEHHUH.

[TocTpoeHne NOBEPUTETBHOIO MHTEPBAJIA /I OLICHKH I€HEpalbHOW CPEIHEW NP He- U3BECT-
HOM CpE/IHEM KBaJpaThdeckoM oTkioHeHuu. Ciyuyail manoil BeiOopku. Pacnipenenenue Ctbio-
JICHTA.
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13. YnpoiieHHble METOBI pacdeTa CTATUCTUYECKHX XapaKTEPUCTUK BHIOOPKU. Y CIOBHBIC BapHUaH-
Tbl. MeTo mpou3BeACHUMN.
14. Kpurepuu cornacusi. Y poBeHb 3HAUUMOCTH.

15. Kpurepnii Y g IIupcona.

16. KoppensiumoHHast U perpeccuoHHasi 3aBUCUMOCTH.

17. YpaBHeHue BEIOOPOYHON perpeccuu.

18. Brib6opounbIit KO3hOHUIMEHT pEerpecCcum.

19. Beibopounsiii K03(pPULIHEHT KOPPETAILIUH.

20. CB#13b MEX 1y BEIOOPOUYHBIMHU KOA(h(PHUITIEHTAMU PErPECCH KOPPEISALIUHU.

KoMmuieKkT 3agaHui 11 BbIIOJTHEHHU S
pacyeTrHo-rpaduyeckux pador (PI'P)

(ns1s1 onmenku komnerenun OITK-6)

110 JUCIIUITJIINHEC MaremaTuka
(HaMMEHOBaHME JAUCLUILIIMHBI)

Auredpa
PI'P Ne 1, yactn 1
-11 0 2 0 2
3ajmanue Nel. Jlaner matpuet A=| 1 3 2 | w B=|0 -3 3
4 0 -3 1 1 -1

Beimonuuts geiicrus: A? +8BT .
3ananue Ne2. ITpoaomkuTh naHHOE MaTpuuHoe paBenctso (2A+3B)* —4A” —6AB =...

U IIPOBEPUTH €TI0 I MaTpull A U B 13 mepBoro  3aJaHus.
3aganue Ne3. Berunciauth onpenennTellb ABYyMs CIIOCO0aMu: pa3iioKeHHEM IO EPBOM CTPOKe U
Pa3IoKEHNEM 10 IEPBOMY CTOJIOLY.

10 -1 2

02 1 -1

11 -1 1

11 -2 1

3apanue Ne4. Iy qaHHOM MaTpUIlbl HAWTH 00paTHYIO MaTpuily. Crenars IpoBEpKY.

1 0 2
1 1 0].
-1 2 3

3amanune Ne5. Pemnth matpuaroe ypasieHune AXB =C (wmaittu X). Coenats npoBepky.

CR N

3aganue Ne6. HailTu paHr MaTpuisl.

1 -1 2 3

0 5 4 3

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

PI'P Ne 1, yactsb 2
3aganue Nel. Pemuts cuctemy merogom Kpamepa. Cnenate MpoBeEpKy.
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X, +4X, =X, =2
2X, +2X, +3X, =7
3%, +6X, —2X, =1
3aznanue No2. Pemuts cucremy u3 Nel meTogoM oOpaTHONM MaTpHILIbL.
3aganue No3. Pemuts cuctemy u3z Nel meronom ["aycca.
3amanue No4. Pemuth HEOJHOPOIHYIO crucTeMy MetofoM ['aycca. Halitu oOriee pemieHue u yacT-
HOE pelIeHHUE.

X, + X, +2X; +3X, =5
3X, +2X, — 4%, — 2%, =1
ox, +4x, + 4x,=11
3amanue NoS5. Pemuts omHOpOAHYIO cuctemy MetogoMm ["aycca. Haiitu obmiee pemenne u @CP.
2X, +6X, —9%, —9x%, =0
4%, —5%; + X, =0
3% +3X, —7X; —4%,=0"
X, —3X, +2X; +5x, =0
PI'P Nel, yacTtn 3
3anmanue Nel. TlokasaTh, uTo BekTOpEl M, N, P 06pasyroT 6a3UC B POCTPAHCTBE U PA3TOKHUTH
BekTop @ mo stomy Gasucy: M=(1,-1,2),n=(2,0,3), p=(-2,-1,1),a = (5 -4,13).

3ajanue Ne2. Jlansl BekTopsl M 1 N . BBIACHUTL — KOJUIMHEAPHBI M BEKTOPHLI d D .

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

AN
3amanme Ne3. Haittn |3, e |M|=6+/2,|n|=2, (M,M) =135, a=6n-m.
3aganue Ned. Jlan A ABC . Haiiru £ B, ecn A(1;-1;2),B(3;3;2),C(7;1;2).

3aganue No5. Tlpu kakux 'x' BeKTOpsl @ U D mepnenaukysaspubr?
a=(x;1;-4),b =(x-3;12; x).

3ajganve Ne6. Haiitu mromaas napasienorpaMma, MOCTPOEHHOTO Ha BeKTopax a u b .
A
N _ N T
a=2m-5n,b=m+n,|m|=12,|n|=3, (M, n)=g.

3aganue Ne7. Haiitu miomans Tpeyroasauka ABC, ecniu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ajanve Ne8. Jlanbl Bektopsl @, b, C . BBIACHUTL — KOMILUTIAHAPHBI JIU BEKTOPBI. ECiii BEKTOPHI He

KOMILJIaHAPHBI, TO HAWTH 00BEM MapauIeNeNuIeia, IIOCTPOSHHOro Ha BekTopax a, b, C u ompe-
JeITUTh — KaKyl0 TPOHKY OHH 00pa3yroT.
a(l;-1;5),b(2;4;-2),c(3;0:1).
I'eomerpus
PI'P Ne 1, yacTnb 4

3amanme Nel. Tlpsimast |, mpoxoaut wepes Touky A mapamiensHo Bekropy . ITpsimast |, mpo-
XOJUT uepe3 Touky B meprmenaukymsipro Bektopy N . HaiiTi TOUKy mepeceueHuns mpsiMBIX U yroJl
mexny mumu, ecmn - A(3;5), 0 (1;3), B(0;5), n(-3;4).

Bamanue Ne2. Jlana npsimast |, . Ipsimast |, mpoxonut yepes toukn A u B. Haiitu paccrostaue ot

ToukH nepecedenus npsimeix |, u 1, 1o npsivoii 1,

|x=-8t-3 _ _ . )
Il'{y=3t+4, A(4;0),B(7;3), I,:9x-12y+2=0.
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3aganue Ne3. Haiitu paccrosaue ot Toukn M 1o mmockoctr ¢, mpoxopsieii uepe3 Touky A
neprneHaAuKymsapHo Bektopy N, ecim M (0; 1;7), A(2;-1;4), n(6; 22; -3).
3amanne Ned. Haiitu yroin Mex Iy MIOCKOCTBIO (¢ ¥ INIOCKOCTBIO 3, POXOISIIIEH Yepe3 TOUKU
A BuC,ecim a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3ajanue NoS. 3amucaTth KAHOHMYECKUE YPABHEHHS MPSIMOM, 3aIaHHOW OOIIMMH YpaBHEHHUSIMH.
X+2y-9z2-10=0;
{3x+4y+8z—24 =0.

3aganue Ne6. Haiitu Touky nepecedeHus npsamoi | ¥ miockocTu o ¥ yros Mexy HUMH.
X+2 z-1
e :X:—; a:Xx+2y—-32-12=0.
3 4 -2

3amanue Ne7. Ilpsmast |, mpoxoaur gepes toukn 4 u B. Ipsimast |, mpoxomut uepes touxy M

NEPICHANUKYIISAPHO IIIIOCKOCTH X . Haiitn yYroJj Mexay npsaMbIMU Il u |2 U BBIACHUTH — JICKAT JIN
OHH B OI[HOf/'I IJIOCKOCTHU HUJIW CKPCHIUBAKOTCA.
A(9;-31),B(4;4,-5),M (-311;,-11), «@:2x+3y-z-1=0.
HNuTrerpaisl

HeonpeaesieHHbI HHTErpaJI
HaijiTu uHTErpajbl.

Jigx +3 sin 2x dx
1'." dx 2. J.c:os xd 3'-"Zx\/m 4jm

By 41 Icos(2—5«/§)

dx 6. [(1—3x)cos5xdx

cos® X 2%
B cos(In3x+4)
7. tg2+/xd 8. e *cos5xd 9. [ x*In 3)d 10. — = Jyq
jarcg Jxdx J'e cos5xdx jx (x+3)dx j o X
11. (2-x)In¥/xdx
12. I(x2+3x—1)35xdx 13. I3xsin2§dx 14. I(Sx—B)cos%dx 15. I(ﬁ—Sx)sin xdx
16. [(x~1)" In? (x~1)dx 17. Imd 18. jmd 19j 4X FI3X e
1+ 4x? oS X —sinx) (x-2)

I2x3—6x2+7x—4 X +2x% +2x+1

- 3 - ,
(x+1)(x—2)2 dx 21 I(x2+1)(x2+x+2)dx 22. .[S'n 2xcos” 2xdx  23. Jsm xcos® 3xdx

dx
24, j — x 25. j—m_S

OnpeneneHHbIil HHTErPaJ

1. Haiftu nnowmaab Gurypsl, orpaHuueHHON rpadpuxamu QyHKIHN.

2. Haiitu niomanp GUrypsl, OrpaHU4eHHON JTMHUSAMHU, 3aJaHHBIMH YPaBHEHUSMHU B TIOJISIPHBIX KO-
OpAMHATaX.

3. Haiitu 06beM Tena, 00pa3oBaHHOIO BpalieHueM Guryp. s HeueTHbIX BAPHAHTOB — OTHOCH-
TenbHO ocu 0X, TSl Y4eTHBIX BapUAHTOB — OTHOCUTENBHO ocH Y.

4. BBIYUCITUTH JUTMHBI IYT KPUBBIX:

a) 3a/1aHHBIX YPAaBHEHUSMU B IPSIMOYTOJIBHOM CHCTEME KOOP/IMHAT;

0) 3aJaHHBIX YPaBHEHUSIMH B MOJSIPHBIX KOOPAMHATAX — JUIS YETHBIX BApUAHTOB,

YpaBHEHUSMU B MapameTpuyeckon opme — Jiisi HEUETHBIX BAPUAHTOB.

BeraucinTh miomany moBepxXHOCTH, 00pa30BaHHON TPH BPAIIeHUH BOKPYT ocH OX KpUBOW.

6. BpruncauTh HeCOOCTBEHHBIE MHTETPAJIbl MM YCTAHOBUTD UX PACXOAMMOCTb.

o
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7. Pemmth 3a1a4qy ¢ GU3HUYECKUM COJEPIKAHUEM.
VYcnoBus 3amau

1) y=x/12, y=1/(1+x% 2) r=sin’gp 3) x* =2y, y=[X
4a) y=e", 0<x<In5 46) r=3(-singp) -7l2<p<-7l6

5 y=1/x, 3<x<4 6)

1
. [xIn?xdx

T dx
12x—-DVxF -1 0

OO0bikHOBeHHbIE TU( (epeHINATbHbIC YPABHEHHUS

Pemnts ypaBHeHuUS:

1
2
3
4
5

. (L+cosx)4/sin y +1dx=cos ydy/(1+cosx),
. (X* +xy)dy — (2xy + y*)dx =0,
. (¥ +1)dx+ (siny + xe¥)dy =0,

Pewuts 3agauy Komm: Xy’ —y=-Inx, y(2)=1.

. Pemuth ypaBuenune Yy’ —(ctgx)y” = ctgx.

Pemuth YpaBHCHUSA:

6.
7.

8.

y'+4y' =2x2,
y"—4y' =e* +cos2x—sinx,

X

e

y”—2y’+y=ﬁ.
Vv1i+X

9. Pemmth KpaeBylo 3agauy: Y’ —6y' +5y=e>*(x+1), y(0)=1,

y()=1.

10. Haiitu co6CTBeHHbIE 3HAUYCHHS A 1 COGCTBEHHBIE byHKIIUU Y

samaun: Y +124y' +404°y =0, y(0)=0, y()=0.

11. Pemmts ypaBHerme Y+ Xy +2y = X°.

12. PemuTh cucteMy ypaBHEHUH {

=

Vi =Y, -2y, - X,
y, =4y, +3X.

Teopust BeposiTHOCTEH

VY cOopuuka umerorcs 10 nperanei, Mano OTIMYAIOIIMXCS O BHEMIHeMY Buay. M3 HuX 6
JeTajiel IepBoro copra, a 4 — BToporo. KakoBa BEpOSTHOCTb TOTO, YTO CPEAU B3ATHIX Hayaaudy
5 nmeraneit 3 okaxKyTcsl IEpBOro copra’?

B ypHe 7 4yepHBIX IIApOB U 5 XKEJITHIX 1IapoB. HaliTh BEPOATHOCTH TOTO, 4TO CPEAU Haynady
W3BJICUCHHBIX 4-X IIAPOB OKAXKETCS 00Jee 2-X KENThIX.

BeposiTHOCTh OTKa3a KaXJI0ro M3 HE3aBUCHMO PAaOOTAIOMIMX AJIEMEHTOB JIEKTPHUUECKON LU
pasna P =0,05. Haiitu BeposTHOCTH G€30TKA3HOI pabOTHI BJIEKTPHUECKOM 1IEH.

N

|
Ha nByx crankax oOpa0aThIBaIOTCS OJHOTHITHBIC JETaIH. BEpOSTHOCTh M3TOTOBICHUS CTaHIAPTHOM
JleTanu JJis nepBoro cranka pasHa 0,96, a 1y BToporo cranka - 0,92. Jletanu ckiaaabIBalOTCs B OJJHOM
MecTe, MpPUYEM IMEpBBIA CTAaHOK M3rOTaBIUBaeT B 1,5 pas3a MeHblle aeraned, yem BTopoil. Haiitu
BEPOSITHOCTH TOTO, UTO B3ATas HAyAady JETalh OKAKETCS HECTaHIAPTHOM.
BeposTHOCTE TOTO, UTO HayAady B3sIiTas AETallb U3 MAPTUH CTaHAAPTHA, paBHA 0,92. HaiiTi BEpOATHOCTH
TOT0, YTO CPENIM B3SATHIX HayJady IIECTH JIeTajleil He MeHee JBYX OKaXyTcCsl HECTaHJapTHBIMU.
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6. BepositHOCTh Oe30TKa3HOM paboThl Kaxkaoro n3 700 He3aBUCUMO PabOTAIONINX AJIEMEHTOB He-
KoToporo ycrporictBa paBHa 0,85. HailTu BEpOSITHOCTh TOrO, YTO BBIMAYT M3 CTpost OoT 80 1o
120 snementoB; poBHO 100 351eMEHTOB.

7. YcTpoWCTBO COCTOMT U3 4-X 5JIEMEHTOB, paboTalolMX HE3aBUCUMO Jpyr OT Jpyra.
BeposiTHOCTE Ha/iexHOM pabOThI KaXKI0T0 JIeMEHTa B 0JHOM uctibiTannu paBHa 0,9. CocTaBuTh
3aKOH pacHpeieleHHs JUCKPETHOM ciydyaliHOM BeMnunHbl X - YKMcia OTKa3aBUIMX 3JIEMEHTOB B
OJIHOM OTIBITE.

8. HesaBucumsie ciyvaiinbie BennunHbl X # Y 3a/1aHbl psSAaMU pacripeesieHusl.

-2 15 2 3 -15 1 0 2
X Y

010302 ... 03 |02
P P

HaiiTi cpeanee KBagpatHieckoe oTkinonenue semmuuusr Z = 2X 2 —3Y .

9. VYcrpoiicTBO COCTOUT U3 4-X HE3aBUCUMO PaOOTAOUIMX OJAHOTUIIHBIX JIEMEHTOB. BeposTHOCTh
HaJEKHON paboThl Kaxaoro nemMenra pasHa 0,995. HaliTu BeposSTHOCTH TOTO, YTO PabOTAIOT
HE MEHee TPeX 3JIEMEHTOB.

10. Cnyyaiinas BenmuurHa X 3aJaHa INIOTHOCTHIO BEPOSITHOCTEH:

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

Haiitn kosd¢uimeHT «d «, HMHTErpalbHYI0 (DYHKIHIO pacrupeieeHus
F(x), M(X), D(X) u BepositHocTh nonaganust X B unrepsai (0,2; 0,8).

11. Ha cranke usroraBnuBaercs aetaib. Ee minHa X - cnydyaiiHas BelNMUYMHA, pacHpeelieHHas 1Mo
HOpPMaJIbHOMY 3akoHy ¢ mapamerpamu: d =20 cMm, 0o =1,1 cm. Haiitu BeposiTHOCTH TOTO, YTO
JUTMHA JeTanu 3akimodeHa mMexay 19 cm u 21,1 cm. Kakoe oTkIOHEHHE JJIMHBI IeTald OT d
MOXKHO TapaHTHpoBaTh c BeposTHocThio 0,9; 0,99? B kakux mnpeaenax OyayT Jexartb
MIPaKTUYECKH BCE pa3Mepbl aeraneit ?

MareMaTHyecKasi CTATHCTHKA

Jlnist KaxJ10ro BapuaHTa TpedyeTcs:

1. TlpencraBuTh OMNBITHBIC JaHHBIC B CIPYNIIMPOBAHHOM BHUjE, pa30WB Ha K paBHOOTCTOSIIHMX Ya-

CTUYHBIX UHTEPBAJIOB.

Haiiti sMnupudeckyro QyHKIUIO pacripeiesieHus: U OCTPOUTh €€ rpaduk.

ITocTpouTh MONKUIOH U THCTOTPAMMY OTHOCHTENIBHBIX 4aCTOT.

4. BblYHMCIMTH METOJOM MPOU3BEIACHUN YHCIOBBIE XapaKTEPUCTHKH BBIOOPKH: BBIOOPOUYHYIO
CPEIHIOI, BHIOOPOYHYIO M MCHPABICHHYIO JHCIEPCUH, BBIOOPOYHOE CpelHee KBajpaTHye-
CKO€ OTKJIOHEHUE, KOAPPUIIUEHTH aCHMMETPUH U HKCIIecca.

5. Haiitu ToueyHblE OLIEHKM MapaMeTpOB HOPMAJIbHOTO 3aKOHA paclpeiesieHUs U IMIOTHOCTh
BepositHocTer f(X).

6. IlpoBeputs, cormacyercs Ju MpUHUMAaeMasi TUIIOTe3a O HOPMAJbHOM pPacHpeelieHHH TeHe-
pabHONW  COBOKYIHOCTH C AMIIMPHUUECKUM pacIpe/ielIeHHeM BBIOOPKH, HCHOJb3YS KpHUTE-
puu Iupcona u Konmoroposa (nmpu ypoBHsix 3Haunmoctu 0,05; 0,01).

7. HaiiTu wuHTepBanbHbIE OLIEHKU MMapaMeTPOB HOPMAIBHOTO 3aKOHA pacIpeesieH s, IPUHSB J10-
BEpPUTENBHYIO BepossiTHOCTE ¥ = 0,95 1 0,99.

wn

3aganue
Pe3ynbTathl peructpanuu cpeaHei dKCITyaTallMOHHON CKOPOCTH JIBUKEHHS aBTOOYCOB Ha
MEXTYTOPOJHBIX MapHIPyTax NPECTABICHbI B BHJI€ BApHAIIMOHHOTO psiJia B TA0IHIIE

23 30,2 32,5 34,2 35,6 37,7 38,6 40,3 42,8 44,6
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24,5 30,4 32,7 34,3 35,9 37,7 38,8 40,4 42,9 45,0

25,8 30,6 32,9 34,4 36,2 37,8 38,9 40,6 43,0 45,5

26,6 30,8 33,1 34,4 36,5 37,8 39,1 40,8 43,1 46,0

27,0 31,1 33,4 34,6 36,8 37,9 39,3 411 43,1 46,5

27,5 31,3 33,6 34,6 37,1 38,1 39,5 41,4 43,2 47,2

28,0 31,5 33,8 34,8 37,3 38,1 39,7 41,7 43,5 47,8

28,6 31,8 33,8 34,9 37,4 38,3 39,9 42,0 43,7 48,6

29,2 32,0 34,0 35,1 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 onenkn:

- OLIEHKA «3a4TE€HO» BBICTABIIACTCS CTYACHTY, €CIIM OH PEryJIIpHO B TEUEHHE CEMecTpa IpeiCcTaB-
JISUT peUIeHMsl 3a/]1a4, BBIIOJHUII MOJHOCTBIO BCE 3aJaHMs M UX 3aIlUTUJI, OTBETUB HA BOIIPOCHI IIpe-
roJiaBarte’s;

- OLIEHKA «HE 3aYTEHO» BBICTABIIETCS CTYIEHTY, €CJIM OH HEPETryJIspPHO B TEUEHUE CEMECTpa Mpe-
CTaBJISUI PEIICHUS 3aJ]1ay, BBIIOIHUI 3aJaHHsl He TOJIHOCTBIO WM BOOOIIE HE MPEACTaBIIsAI PaboThI
Ha IPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOIPOCHI IIPENIOAaBaTEIs.
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