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1. Ilepeyennb

IJIAHMPYEeMBbIX

pPe3yJbTaToB

Oﬁy‘leHHﬂ mo AUCHHUIIJINHE, COOTHECCHHbIX C

INIAHMPYEMBIMH pe3yJIbTATAMH OCBOCHHS 00Pa30BaTEeJIbHOM IIPOrPaMMBbl
[Iponecc u3yueHus: TUCHUILIMHBI HampaBieH Ha GopmupoBaHue cieayroumx kommnereHiuii OII BO
U OBJIaJICHHUE CIEIYIOLUIMMHU Pe3yIbTaTaMU O0YUYEeHHUS IO AUCIUILIUHE:

Kon 1 HaumeHnoBanue Kon u [Tepeuens TUIAHUPYEMBIX PE3yJIHTATOB O0YUYEHUS TI0
KOMITICTCHITNH HauMCHOBaHHUE JUCITATUINHE

HUHJUKATOpa

JIOCTHXKCHUS
OIIK-1 Crroco6en | OITK-1.1 3HaeT
MIPUMEHSATD [Tonumaet @opMasbHbI€ S3bIKH OMUCAHUS IUCKPETHBIX CTPYKTYD:
€CTECTBEHHOHAYYHBIE 1 | OCHOBBI Teopust MHOXECTB: Oreparuy HaJ MHOKECTBAMH, OTHOIIICHHSI
OOIIEeMH)KEHEPHBIE MaTeMaTHKH, (cBo¥iCTBa, BUJIBI, KOMIIO3HIIHS ).
3HAHUS, METO/IbI | QU3UKH, MaremaTudeckas JIOTHKA: UCYNCIICHUE BRICKA3bIBAHUHN 1
MaTEeMaTHYECKOr0 aHaIH3a| BBIYUCIUTENbH | IPEIUKATOB, JJIOTUYECKUE OMEepaIii, 3aKOHbI alreOphl IOTHKH,
u MOJICIIMPOBAHMSL, | OM TEXHUKU U | HOpMasbHble (hopMmbl (JJHD, KHD).
TEOPETUYECKOT O u | nporpammupoB | bynesa anrebpa: OyneBbl GyHKIIMN, aKCUOMBI M TEOPEMBI.
AKCTICPUMEHTAIILHOTO aHUs KiroueBsbie anrebpanyeckue CTPYKTYphl: OCHOBBI TEOPUH
HUCCIICIOBAHUS B gucen ana UT (neaumocts, HOJl, anroputm EBknmnaa,
npodecCuoHaNbHOM MPOCTHIE YUCIIA, MOAYJIbHAs apumeTrKa).
JEeATeIbHOCTU MatemaTtudecKkue OCHOBBI pa0OThI IOTHYECKUX JIEMEHTOB.

[IpuHuMnIe! AUCcKpeTHOro (LKU(POBOro) MpecTaBIeHUs
UH(pOpMAIUH.
@OyHIaMEHTaIbHbIE TEOPETUUECKUE MOJAEIN BbIYUCICHHH.

ymeeTt
[TpyHIMIIBI AUCKPETHOTO MOAETUPOBAHUS:

Teopwust rpadoB: OCHOBHBIE TIOHATHS (Tpad, MyThb, LUK,
JIEPEBO, CBSA3HOCTH), CIIOCOOBI 3aaHusl (MaTPHIIBI
CMEKHOCTH/MHITUIEHTHOCTH ).

Teopust aBTOMATOB: MOHSATHE KOHEUHOTO aBTOMATa
(AKA/HKA) xak Moenu yCTpOWCTBa C MaMATBIO.
®dopmalnbHbIe S3bIKU: UepapXus XOMCKOTO, TIOHSTHE
PETYJISIPHOTO BBIPAYKEHHS.

Matematrndyeckue OCHOBBI pa0OThI JIOTHYECKUX 3JIEMEHTOB:
Kak OyneBbl (yHKIMN peann3yIOTCs anmnapaTtHo (JIOrH4ecKre
Bentunu U, NJIN, HE, XOR).

Cas13p Mex1y OynieBoid anredpoit M MPOESKTUPOBAHNEM
KOMOMHAIIMOHHBIX CXEM.

Posp MaTeMaTH4eCKOM JIOTUKH B CUHTAKCHCE U CEMaHTHKE
SI3BIKOB NPOTPaMMUPOBAHUS:

Jlornyeckue BBIpaKEHUsI KaK OCHOBA YCJIIOBHBIX OIIEPaTOpPOB
(if, while) u ycnoBuii npepriBaHUSI.

[Ipenukats! B si3bikax 3ampocoB (SQL).




BJIa/IeeT HABBIKAMH

Hassikom nepeBoaa HehopmabHON 3aa4K MPOSKTUPOBAHMS
(HarmpuMep, «peain30BaTh CUCTEMY KOHTPOJIS JOCTyIa») B
(dhopmanibHyI0 MOJIeTh (HaOOPHI MOIB30BATENCH U PECYPCOB,
MaTpulia AOCTYTIa, JOTMYECKUe MPaBuiia).

HaBbikoMm Bu3yanusanuu JUCKPETHBIX CTPYKTYp: OCTPOCHHE
nuarpamm Oitnepa-BenHa, rpadoB, [uarpaMm COCTOSIHUN
aBTOMATOB.

HaBbikom paboThl ¢ UHCTpYMEHTaMHU JIJIsl aHAIIM3a JUCKPETHBIX
Mojenel (HarpuMmep, ucnoib3oBanue onbdmmoreku NetworkX
B Python myst ananusa rpados).

HaBeikom muaMMEU3anun OyneBsix GyHkiuil (metox KapHo,
metox KBaiina-Mak-Kiacku) 115t onTUMH3AIUHN JTOTHYECKUX
YCJIOBUH B TPOrpaMMe€ WJIU 3aIpoce.

HaBbikoM nocTpoeHus: 1 aHanM3a KOHEYHbIX aBTOMATOB U
PEryJISIPHBIX BBIpaXXEHUH JJIs 3a7a4 JIEKCUUYECKOI0 aHaINu3a U
BaJIMJAIMU JaHHBIX.

HaBpikOoM IpuMEHEHUs CTaHAAPTHBIX AITOPUTMOB Ha rpadax
(mouck B ryOMHY/IIUPUHY, TOTIOJIOTUYECKAsi COPTUPOBKA) IS
peleHus 3a/1a4 aHAJIN3a 3aBUCUMOCTEH WM 00X0/1a CTPYKTYP.
HaBbikoM cocTaBieHuUs: U MPUMEHEHUS PETYIISIPHBIX
BBIPAXEHUM JUIsl IOMCKA U IPOBEPKU I1a0JI0HOB B TEKCTE
(Jtoru, KOH(pUTypaLKHU, TOIH30BATEILCKUN BBOI).

HaBbikoM BBINIOJIHEHUS! BBIYUCICHUN B MOy IbHOM
apudmeTrke, HeOOXOIUMBIX I TOHUMAHUS OCHOB
XEIINPOBaHUs, HIN(PPOBAHUSA U KOHTPOJIS LETOCTHOCTH
JTAHHBIX.

HaBbikom utenus u unrepnperanuu ER-nuarpamm 6a3
JAHHBIX C MO3UIUI TEOPUU MHOKECTB M OMHAPHBIX
OTHOUIEHHU.

HaBbIKOM OLIEHKM BBIYMCINUTEIBHOW PECYPCOEMKOCTH
orepaluii HaJl OCHOBHBIMU CTPYKTYPaMHM JIaHHBIX (BCTABKa,
MIOWCK, YAaJIeHUE) Ha OCHOBE UX MAaTEMaTHUYECKUX MOJIEICH.

OIIK-1 Cnocoben
MIPUMEHSITh
€CTECTBCHHOHAYYHBIC "
O0ILENH)KEHEPHBIE

3HaHUS, METOJIBI
MaTEeMaTHYECKOr0 aHaJIN3a
u MOJICITUPOBAHHS,
TEOPETHUECKOTO u
AKCIIEPUMEHTAIBHOTO
UCCIICIOBAHHUS B
npodeccuoHaIbHOM
JeSITeIbHOCTH

OIIK-1.2
Permraer
CTaH/apTHBIC
npodeccroHal
bHBIC 3a7a49H C
MIPUMEHEHUEM
€CTEeCTBCHHOHA
YVYHBIX U
OOIIEHHKEHED
HbBIX 3HAHUH,
METOJIOB
MaTeMaTU4YECKO
ro aHaJIM3a u
MOJICTTHPOBAHH
s

3HaeT
- CTPYKTYpY U MaT€MaTUYECKYIO TOCTAHOBKY 3aJ]1a4
JUHEHHOTO MpOrpaMMUpPOBaHUs: LieieBas QyHKIUS, THHEHHbIE
OTpaHUYECHHUS, IOMyCTUMAas 001acTh, BEPIIIHHEI,
ONTUMAJIbHOCTD;

- OCHOBHBIE Uiy anroputMoB pemenus JIII u noustue
JIBOMCTBEHHOM 3aJ1a4y; MPUHIIUIIBI TECTUPOBAHUS
ONTUMAJIBHOCTH U YCTOWYMBOCTH PELICHUS;

- 6a30BbIC MOHATHUS TeopuH TpadoB: TUITBI TPadoOB,
MpeIcTaBICHHs (MAaTPHUIIBI CMEXHOCTH/MHIIUIEHTHOCTH,
CIUCKHU CMEXHOCTH), CBA3HOCTb, I€PEBbS U OCTOBBI,
OpPUEHTUPOBAHHBIE U HEOPUEHTUPOBAHHBIC MYTH, LIUKIIBI,
KpaT4ailliie MyTH, IOTOKU B CETH;

- 0a30BbIC MOJEIN TEOPUH UTP U TEOPUU MIPUHITHUS PEIICHUN:
HOpMaJIbHast/CTpaTeruiyeckas ¢GopMa Urpbl, TOMUHUPOBAHHE
CTpaTerui, CMEIaHHbIE CTPATEru, KPUTEPUH TPUHSITHS
penieHui mpyu HeonpeAeIEHHOCTH (MakCcuMuH, bailiecoBckuit
KpUTEpUH U Ap.);

- IPUHIHTBI (POpMaNTH3aIMK MMPUKIIATHBIX 33124 B
MaTeMaTUYECKHE MOJIEIN U KPUTEPUH KOPPEKTHOCTH MOEIH
JUTSI THKCHEPHBIX CUCTEM.




ymeert

- ¢popManuzoBath MpodheCCUOHATBHYIO 3a/1a9y
(pacmpenesneHue pecypcoB, IJIaHUPOBAHKE, OIICHKA
HaJEXKHOCTH, PUHATHE PEIICHUHN TIPH HEONIPEACIEHHOCTH) B
BHJIe MaTeMaTtnueckon moaenu: JII1, BeposiTHOCTHONM Moaenu
WK rpadoBOi CTPYKTYPBI;

- BBIOUpATh U 00OCHOBBIBATH MOJXOMASIINN METO]] PEeIICHUS,
YUHUTHIBast TPEOOBaHUSI K TOYHOCTH, BPEMEHU U pecypcam;

- pelaTh CTaHAAPTHBIE 3a/1a4d JTUHEHHOTO
MPOrpaMMHUPOBAHUS C IPUMEHEHHUEM YHCIICHHBIX METO/IOB U
UHTEPIPETUPOBATH MOIYYCHHOE pelieHUe (BKII0Yas aHaIHU3
YYBCTBUTEIHLHOCTH M JIBOUCTBEHHOCTH);

- IPOBOJIUTH CTATUCTHUUYECKUI aHAJN3 IaHHBIX: PACCUNUTHIBATh
BBIOOPOUYHBIE XapPAKTEPUCTUKHU, CTPOUTH IOBEPUTEIIbHBIC
WHTEPBAJIbI, IPOBEPATH TUIIOTE3bI, CTPOUTH MPOCTHIE
perpecCuOHHbIE MOJIETU U JIEJIaTh BBIBOJIbI B MIPUKIIATHOM
KOHTEKCTE;

- MOJICTIMPOBATH CIIyYailHbIE MPOLIECCHI U BBHITIOIHSTh
YUCJIEHHBIE SKCIIEPUMEHTBI MeTO10M MonTe-Kapio nis
OILICHKHU HAJIEKHOCTU M XapaKTEPUCTHK CHCTEM;

- CTPOUTH U aHAIU3UPOBATh TpadOBbIC MOJICIH: OMPEEIATh
kpatuaimue nyTtH ([eiikcrpa, bennman-®opa), HaX0AUTH
OCTOBHBIE JI€PEBbS, AaHATU3UPOBATH CBSI3HOCTh U ITOTOKOBBIE
3a/1a4u;

- AaHAJIM3UPOBATH MPOCTHIE UTPOBBIE CUTYALlUN U IPUMEHSTH
KPUTEPUU TIPUHSATUS PEIICHUHN I BEIOOpA ONTHMATBLHOU
CTPAaTETUU B MH)KEHEPHOM KOHTEKCTE;

- IOKYMEHTHPOBATh MMOCTAHOBKY 3aJlauH, BEIOPAHHBIN METO/I,
pE3yibTaThl U MPAKTUYECKHE PEKOMEHIALNH JIJIs1 NHKEHEPHOU
KOMaH/Ibl JIM 3aKa34HKa.

BJajeeT HABbIKAMH
- HaBbIKaMM [IPOrpaMMHUPOBAHMSI M BBIYUCITUTEIIbHON
peanu3any MoJiesel, yMeTh HCIIOIb30BATh
CHeLMaIU3UpOBaHHbIe OMOIMOTEKN Ul ONTUMM3ALINY,
CTaTUCTUKH, U paboOTHI ¢ rpadamu;

- HaBBIKaMH MOATOTOBKH M MPeao0pabO0TKU JaHHBIX (OYUCTKA,
arperarysi, BU3yaJn3aius) 1 IpoBepsTh KOPPEKTHOCTD
BXOJHBIX JJAHHBIX AJIS1 MOAEIH;

- METOAMKAMU YUCIICHHOH OLICHKH M BepU(PHUKAIIUU:
TECTUPOBAHMUE AJTOPUTMOB Ha KOHTPOJBHBIX IpUMeEpax,
OLIEHKA CXOJUMOCTH, aHAJIU3 MMOTPEIIHOCTEH U J10BEPUTEIbHBIX
UHTEPBAJIOB PE3yJIbTATOB MOJIEIUPOBAHHUS;

- IpuéMaMu aHaJIu3a YyBCTBUTEIHLHOCTU M CLIEHAPHOTO
aHanu3a (YTO MPOUCXOAUT IIPU U3MEHEHUU
rapaMeTpoB/OrpaHUYCHUN ), BKIIOYasi HHTEPIPETALIUIO
JIBOMCTBEHHBIX NepeMeHHbIX B JIIT;

- HaBbIKaMH MPEJCTABICHUS Pe3yIbTaToB (rpaduKu, TaOIUIH,
KpaTKHe OTYETHI, MPE3CHTAINH) U apTyMEHTHPOBAaHHOM
MHTEPIPETALNHU BBIBOIOB JJISl IPUHATHS WHXEHEPHBIX
peneHuni;

- OCHOBaMHM 3THYHON 00paOOTKU JaHHBIX U COOIIOAECHUS
TpeOoBaHMI MO 6€30MacCHOCTH U KOH(QUIACHIIMATLHOCTH MTPU
pabote ¢ peanbHBIMU HaOOpaMH JTaHHBIX.




2. Hepeqeﬂb OICHOYHBIX CPEACTB II0 JTUCHHUIIIMHE

O1ueHOYHOE CPENCTBO
= Kog nnnukaropos 1 ped
3 IIPOBEPKH PE3yIHTATOB
Ne HammenoBanne paszaena/TeMsl g JIOCTHOKEHUS
5 . JOCTI)KEHUSI HHANKATOPOB
o KOMHCTCHIUH KOMIIETEHITU I
1 1 paznen. Teopust BeposATHOCTEN U MaTeMaTUYECKast
" | cratuctuka
Konnokxsuywm, PacuerHo-
1.1. KOM6I/IHaTOpI/IKa 2 rpa(bnqec[(a;[ pa60Ta
Teopust  BeposiTHOCTEH ~ (OCHOBHBIE — TOHSATHA).  TeOpeMBI
1.2. |cnmoxenuss w  yMHOXEHHS  BepoarHocTed.  [loBroperme| 2
HE3aBHCUMBbIX MCIBITAHHH.
Konnoxsuywm, PacuerHo-
1.3. | CnyuaiiHbple BETUYHHBI. 2 rpaduueckas paGora
Konnoksuywm, PacuetHo-
1.4. | Bapuanuonnsie psaasl. KoppensiioHHbI aHamu3 2 rpaduyeckas pabora
2. |2 pazgen. JIuneitHoe mporpaMMHUpOBaHUE
51 |MocraHoka mu pemenue 3agau  merozamum mmHeiiHoro| Komnoxsnym, Pacuerro-
"' | nporpammupoBarms rpaduueckas pabora
3. |3 pa3znen. DneMeHTHI TeopHuu rpados
Konnoksuywm, PacuetHo-
3.1. OnemeHTHI Teopuu rpados 2 rpadraeckas pabora
4 4 paznen. DIeMEeHTBl TEOPUU UTP U MaTEMaTHIECKUE OCHOBBI
" | reopun npunATHS pelmeHui
41 ONEeMEeHTH TEOPHH UTP W MaTeMaTHYECKHE OCHOBBI ) Komnoxsnywm, Pacuerso-
""" | reopun npuHATHS pemIeHnit rpagureckas padora
5. |5 pazmen. Dx3ameH mo aucuuiuinHe "J{ucKkpeTHas MaTeMaTHKA"
5.1. | Ox3amen no muctumauHe "[IpukiangHas matemaruka" 2
[TpomexyTouHas aTTecTanys 3a
3. OueHo4HBbIE CpeCcTBA (OLEHOYHbIE MATEPUAJIbI)
HpI/IMepHHﬁ MEepCUCHb OLCHOYHBIX CpCACTB I TEKYLICTO KOHTPOJISI  yCIIEBACMOCTH

MPOMENKYTOYHOM aTTECTALUN

Ne
o/

HanmeHnoBanue
OLICHOYHOT'O CPECTBA

Kparkas xapaktepucTuka
OLIEHOYHOTO CPEJICTBA

[pescTaBiaeHne OIIEHOYHOIO CPECTBA B
donne (OeHOUHbIE MATEPHUATTBI)

Texkyumii KOHTPOJIb

JIJ1s1 olleHKHW 3HAaHUH




1 KOJ'IJ'IOKBI/IYM CpeI[CTBO KOHTPOJIA BOHpOCLI 10 TeMaM/ pa3aciiaM IUCHUILTUHBL

YCBOEHHUS yueOHOTO
MaTepuaia TeMBbI, pa3jiena
VI Pa3/IeJIOB TUCIUTUIHHEI,
OpPraHM30BaHHOE KaK
y4eOHOE 3aHATHE B BUJIC
cobece10BaHUs
MIPETIOIaBaTeIs C
00y4aroLUMHUCS.

JIJ1s1 OlIeHKW YMEHUI

JIJ1s1 OIIeHKU HaBBIKOB

IIpomexyTouHas aTTecTanus

2 3auer

CpenctBo KOHTpOIs IIepeueHp BOIIPOCOB K 3a4ETy
YCBOGHHUS yueOHOT0O
MaTepuaia NpakTU4eCKUX U
CEMUHAPCKUX 3aHATHUH,
YCHEIIHOT0 MPOX0XKIECHUS
MPAKTUK U BBHITTOJTHEHUS B
IIPOLIECCE ITUX MPAKTHK
BCEX y4eOHBIX OPYUYEHHI! B
COOTBCTCTBHHU C
YTBEPKJICHHOU
IIPOrPaMMOH ¢
BBICTABJIEHUEM OLIEHKU B
BUJIE «3aUTEHOM,
«HE3aUYTEHO».

4. IlpumepHbiii (GOHI OLEHOYHBIX CPEACTB JISl NMPOBEJAEHUS] TEKYIIero KOHTPOJS W MPOMEKYTOUYHOI
arrecTauuu 00y4arIIMXCs Mo JUcHUIIuHe (Moayaw) " Iuckpernass maremaTuka'
Ilpumepnvle oyenounvlie mamepuansl 011 MEKyue20 KOHMPOJA YCHEBaAeMOCHU

1.
2.
CcTOJIOIIA.

3.
4.
5
6.
7.
JIOTIOJTHEHU .
8.
9.
10.
11.
12.
13.
PEIICHMIN).
14.
PEIICHMIA).
15.
16.
17.
TIPOCTPAHCTB.
18.
19.
20.

21.
22.

Martpuisl 1 UX BHJIBI.
Onpenenureny 2 U 3 NOPSAAKOB U UX BBIUYUCICHHUE PA3JIOKEHUEM IO JIEMEHTAM CTPOKH WIIH

Brruucnenue onpenenureneit 3 nopsaka no npasuity Capproca.

CaoiicTBa ornpeaenuTesnci.

JIuneliHple onepanuu HaJl MaTpULAMHU.

YMHOXKEHUE MATPHUIL.

OOpatHas maTpuna. AITOPUTM MONY4YeHUS OOpATHON MaTpPHIIBI C MOMOIIBIO anreOpandecKux

Haxoxnenue oOpaTHOM MaTpUIIbI C TOMOIIBIO AJIEMEHTAPHBIX MPE0OPa30BAHUN.

Panr maTpuupl 1 €ro BEIYMCIEHUE METOAOM OKANMIISIOIIMX MUHOPOB.

Panr mMaTpuilsl 1 ero BEIUKCICHHUE C TOMOIIBIO 3JIEMEHTAPHBIX MIPeoOpa3oBaHui.

Pemenne cucrem TMHEWHBIX ypaBHeHUH 110 popmynam Kpamepa.

Pemmenne cucrem NMHEWHBIX ypaBHeHUN MeToAoM ["aycca (ciydail @ JMHCTBEHHOTO PEILCHUs).
Pemenue cucrem nuHEHHBIX ypaBHEHUN MeTonoM [aycca (cimydail 0€CKOHEYHOr0 MHOXKECTBA

Pemenue cucreM NMHEWHBIX ypaBHeHHMM MeTofoM [aycca (ciywyall mycTOro MHOXKECTBA

MatpuuHblii cr1oco0 penieHust CUCTEM JIMHEWHBIX YpPaBHEHUH.
II-MEpPHBIE BEKTOPBI. JIMHEMHbIE Oonepanuy HaJ N-MEPHBIMU BEKTOPAaMH U UX CBOMCTBA.
ITonstne JIMHENHOIr0 BEKTOPHOrO MpocTpaHCTBA. [IpMMephl JIMHEWHBIX BEKTOPHBIX

JIuHeiiHas 3aBUCUMOCTh BEKTOPOB.

ba3zuc n pazMepHOCTh JTMHEITHOrO BEKTOPHOI'O MPOCTPAHCTBA.

CkansipHOE MPOU3BEICHNE N-MEPHBIX BEKTOPOB, €r0 CBONCTBA U SKOHOMUYECKUNA CMBICIL.
EBknunoBo npoctpanctBo. Hopma (1yinHa) BeKTOpa U €e CBOMCTBA.

OpTroroHanbHOCTh BEKTOPOB B EBKIIMIOBOM mipocTpaHcTBe. OpTOHOPMUPOBAHHBIN Oa3ucC.



23.
24.
25.

JIuneitHble onepaTopskl (Mpeodpa3oBanus). [I[puMepsl THHEHHBIX OIIEPaToOPOB.
Anrebpa TUHEWHBIX OMIEPATOPOB.
CobOcTBeHHBIE BEKTOPbl W COOCTBEHHBIC  YHWCJIa JIMHEHHOrO  oreparopa.

XapaKkTepucTUIECKOE YPaBHEHHE.
26. OpTOroHAJIbHBIE MATPHUIIBI.
27. YpaBHEHHE TMHUU Ha TUI0CKOCTU. COCTaBlI€HUE YPaBHEHUS JTMHUM.
28. OTpICKaHHE TOYKH ME€PECECYCHUS JTUHUU.

29.
30.
31.
32.

YpaBHeHHE MPSIMOH C YTIOBBIM KO3(PPHIIUEHTOM.
VYpaBHEHHUE ITy4Ka MPSMBIX.

VYpaBHeHue NpsMOH, TPOXOAIIEH yepe3 2 TaHHbIE TOUKH.
VYpaBHEHHE NPAMOHN «B OTPE3Kax» Ha OCAX KOOPJAUHAT.

33. O0bmiee ypaBHEHHE MPSIMOM.
34. OTeICKaHHE KOOPJMHAT JII0O0H TOYKH, IPUHAIJICKAIICH MPSIMOH, 3aIaHHON OOITUM ypaBHEHHUEM.

35.
36.
37.
38.
BEKTOpY.
39.
40.
41.
42.
43.
44,
YpaBHEHHUSMHU.
45.
46.
47.
48.

Haxoxnenue yriia Mexxy NpsMbIMH.
VYcnoBus napajjieIbHOCTU U MEPIEHIUKYIISIPHOCTU MPSIMBIX.
HaxoxaeHnue pacCcTosHMs OT TOYKHU 10 IPSMOM.
VYpaBHEHHE IIJIOCKOCTH, MPOXOIALICH 4Yepe3 NaHHYI0 TOUYKY IEPHEHAMKYJSPHO IAHHOMY

OO1iee ypaBHEHHUE TUIOCKOCTH.
YpaBHEHHE IIOCKOCTU «B OTPE3KAaX» Ha OCSIX KOOPJMHAT.
HaxoxaeHune yriia Mex1y IIOCKOCTSIMHU.
VYcnoBus napajuieIbHOCTU U MEPIIEHIUKYIIIPHOCTU INIOCKOCTEM.
HaxoxaeHnne paccTosiHUSL OT TOUYKHU 10 IUIOCKOCTH.
OTpicKaHHE KOOpPAMHAT JFOOOM TOYKH, MPHHAIJICKAIICH TUIOCKOCTH, 3aJlaHHOW OOIUMU

OO1u1ee ypaBHEHHE IPSIMOI B TPOCTPAHCTBE.
Kanonuueckue ypaBHeHUs NPSAMOM B MPOCTPAHCTBE.
Haxoxc;[eHHe yriia MCXKIY NpAMBIMHU, 3a/JTaHHBIMHA KAHOHUYCCKUMHA YPAaBHCHUSAMMU.
VYcnoBusi mapaliielbHOCTH M MEPHEHAUKYJISIPHOCTH MPSMBIX B TMPOCTPAHCTBE, 3aJaHHBIX

KaHOHUYCCKUMU YPABHCHHUAMMU.

49.
50.
51.
52.
53.
54.
55.
56.

OxpyxHOCTh. KaHOHMYECKOE ¥ HOPMAITLHOE YPaBHEHHE OKPY>KHOCTH.

Onnunc. KaHoHHYeckoe 1 HOpMaJIbHOE YpaBHEHHS AJUTUIICA.

I'unep6ona. KanoHnueckoe 1 HOpMaIbHOE YPAaBHEHHE TUTIEPOOJIBI.

[Tapabomna. KaHoHMUecKoe ¥ HOpMaJbHOE ypaBHEHHUE apaOoIbl.

KBagpatnunsie ¢hopmbl

3aKOH MHEPIMH KBaIPATUUHBIX (HOpPM

3HaKoONpeIeTICHHbIC KBaApaTHIHbIE (POPMBI

[IpuBenenne KBagpaTHUHBIX GOPM K KaHOHHMUECKOMY Buay. IIpuBeneHue oOuiero ypaBHEHUs

KpHUBOM 2-T0 MopsAIKa K KAHOHUYECKOMY BHJY C TOMOIIbIO KBaAPATUIHBIX (POpM

57.
TIPECITBI.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

[onstne ¢ynkmuu. Onpenenenue npexaena ¢yHKuuu. JIGBOCTOPOHHHMM M MPaBOCTOPOHHUI

Teopemsl 0 npenenax.

beckoneuno mainbie 1 6€6CKOHEUHO OOJbINE (DYHKIIMHU M UX CBOMCTBA.
PackpeiTue HeonpeneneHHOCTH IPY BBIYUCIEHUM NIPEAEIIOB.
PackpbITEe HEolpeaeIeHHOCTH

JIBa 3aMevaTenbHbIX IpEea.

HenpepriBHOCTh QyHKIIMU B TOUKe. TOUYKH pa3pbiBa.

CaoiicTBa (hyHKIMIA, HETIPEPBIBHBIX Ha OTPE3KE.

[TpousBoanas pyukius. AuddepenmpyemMocts QyHKITUH.

Tabnuia Mponu3BOAHBIX.

[IpousBoaHast CIOXKHOM U 00paTHON (PYHKITUH.

IIpon3BoaHbIE BBHICIIMX NOPSAKOB.

JuddepennnpoBanre HeIBHBIX (PYHKIIHMA.

I'eomeTpruecKuil CMBICIT IIPOU3BOIHOM.

[onsitue nuddepenmmana GyHKIUN.

[Tpumenenue quddepennnana GyHKIUHA B TPUOINKESHHBIX BBIYUCICHUSX.



73.
74.
75.
76.
77.
78.
79.
80.

[MTpaBwuito JlonuTans Ipy BEIYUCICHUN TIPEJIEIIOB.
Bospacranue n yosiBaHue QyHKITUH.

DKcTpeMyMbl QYHKIUH. 1-bIi JOCTATOUHBIN MPHU3HAK CYIIECTBOBAHUS DKCTPEMYyMa.

Bropoit noctaTo4HbIi IPU3HAK CYIIECTBOBAHUS IKCTPEMYMa.
BhImyKk0cTh ¥ BOTHYTOCTh I'paduka GyHKLINH.

AcumnroTsl rpaduka GyHKIHH.

OOwast cxema uccieaoBaHus (QyHKIUH.

HauGonbiiee 1 HauMeHbIIee 3HaUYeHUS (YHKITUN Ha OTPE3KE.

Borpocs! k sx3ameny (2 cemectp)

e Ao e
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30.
31.
32.
33.

34.
35.
36.
37.
38.

DneMeHTh KOMOMHATOPUKHU

[IpenmeT Teopuu BEpOSITHOCTEM

OmnbIT 1 COOBITHE B TEOPHH BeposATHOCTEH. [IpoCTpaHCTBO MCXO/I0B OIBITA.
Knaccudukanust cirygaitHbIx coOOBITHI

Onepanuu HaJ COOBITHSIMH.

Yactota 1 BEpOITHOCTH COOBITHSI.

Knaccuueckoe ornpeneneHue BEpOSTHOCTH;

CraTucTuueckoe onpeiesieHue BEpOSTHOCTH;

I'eomeTpuueckoe onpeieneHne BEPOSITHOCTH.

Anrebpa coObITHIT

TeopeMbl CIOKEHHUS.

VY cnoBHBIE BEPOSATHOCTH.

TeopeMa yMHOXEHHUSI BEPOSTHOCTEM.

CoBMecTHOE MPUMEHEHHE TEOPEM CIIOKEHUS U YMHOXKECHHS

®opMyI1a OTHOU BEPOATHOCTH.

®opmyna baiieca.

ITocnenoBaTenbHOCTh HE3aBUCUMBIX HcnbITaHUN. PopMyra bepHyn.
JlokanbHas Teopema Jlammaca.

®opmyna IlyaccoHa (3aKOH peKHUX SBICHUH).

HawuBeposiTHeliee YuCcio HaCTyTUICHHS] COOBITHS.

WurerpanbHas Teopema Jlannaca (Myaspa-Jlamnaca).

[Tonatus cmy4yaiiHOM BeJIMUMHBI. TUIIBI CITy4YalHBIX BEJIUYUH.

3aKoH pacnpeiesIeHUs] CTy4YaiiHON BETUYUHBI.

DyHKIMS paclpeiesIiCHHs U €€ CBOMCTBA.

[1110THOCTH BEPOSATHOCTH U €€ CBOMCTBA.

MaremaTH4ecKoe OKHIAHUE CITyYalHON BEJIMUMHBI.

Jlucnepcus U cpeHee KBaApaTUuecKoe OTKIIOHEHUE CITy4aliHOW BEJIMYMHBI.

XapakTepuCTUKH KPUBOHM pacTpeiesieHUs CIydailHON BeTUIMHBI (MO/Ia, MEIMaHa, SKCIIECC).

bunoMmuanbHOE, MOJIMHOMUAIBHOE pacpeeiCHUE.
Pacnpenenenue Ilyaccona.

PaBHOMEpHOE pacnpeneneHue.

[TokazarenbHOE pacnpezeseHue.

HopmanbsHoe pacmpeneneHue, yciaoBUs €ro BO3HHUKHOBEHHs ((OpMYJIMpPOBKA IEHTPAIbHOM
MPEACITbHON TEOPEMBI).
BeposTHOCTHBIE XapaKTEpUCTUKA HOPMAJIBHOIO PACIPEAEICHUS CIIy4YalHOM BEIUYHHBI.

Brrurciienue BEpOSTHOCTH TONAaHKs Ha OTPE30K.
3aKoH OOJIBIINX YUCE]L.
HepaenctBo UeoOnimena.
[TonaTe  SKOHOMHKO-MaTeMaTHYeCKod  Mozaenn. (OCHOBHBIE  THIIBI

MaTEMATUUYECKUX MOJIEJIEH.
OcHoBHasi 3ajjaya JMHEWHOTO MNPOrpaMMHpOBaHUA. JlONMyCTUMBbIE M ONTUMAJIBHOE DPEIKUE
3a/1a4d JTUHEHHOTO MPOTrpaMMHUPOBAHHUS.

39.

40.
41.

I'paduueckuii MmeTo] penieHus 3aauu JMHEHHOro MPOrpaMMHPOBAHUS.

9KOHOMMKO-

Unes cummnexkc-meroma. CranmapTHas, KaHOHHWYEcKas W oOmiast (opma 3agaHus CHUCTEMBI
OTpaHUYCHUH 3aJ]a4M JIMHEWHOTO IPOrPaMMHUPOBAHUS.



42.
43.
44.
45.
46.
47.
48.
49.

[Tepexoa OT CTaHIAPTHOTO 33JIaHUS CHCTEMbl OTPAHUYCHUN K KAHOHHYECKOMY.

CocraBiieHHEe CUMILIEKC-Ta0IHIBI Nel .,

AnropuTt™ miepexoaa ot cuMruiekc-tadauiel Nel k cumruiekc-tadmure Ne2.

Kputepuu ontuManbHOCTH JUIS 3a/1a4 JIMHEHHOTO MPOrpaMMHUPOBAHHS HA Max M min.

[ToHsiTHE OPUEHTUPOBAHHOTO W HEOPHUEHTHPOBAHHOTO TpadoB.

CaoiicTBa BepmuH u pedep rpada. Teopema o cymme cTeneHel BepIinH rpada.

[Tonstue momuoro rpada. Jlononmuenne rpada. [Ipumep moctpoeHus nomnoaHeHUs rpada.

I[Iytn u nwmkiaer rpada. HeoOxomumoe W JOCTATOYHOE YCJIOBHE TOTO, YTO Tpad sBIsSETCS

IMPOCTBIM LUKJIIOM.

50.
51.
52.

Martpurna cmexHocTr Tpada. [Ipumep mocTpoeHus.
Martpuna nniuaentHoctu rpada. [Ipumep moctpoeHus.
[Tonsitue nepesa. IlokpeiBaromiee aepeBo. HeoOxoaumbie U TOCTATOYHBIE YCIOBHSI TOTO, YTO

rpad sBISETCS IEPEBOM.

53.

3agadya KOMMHUBOSDKEpA.

Ilpumepnvie oyenounvie mamepuanl
0J151 NPOBEOEHUS NPOMENCYMOYHOU ammecmayuu (3auem, IK3AMeH)
nO UMO2am 0C60eHUsA OUCUUNIUHBL (MOOYI)

Bomnpocs! mist cobecenoBanus BBenenue. OCHOBBI CHCTEMHOTO aHAJIH3a.

1. Kak Ha3pIBaeTCs COBOKYIHOCTb 3JEMEHTOB (IIPEIMETOB JI000H MPHUPONbI), HAXOMAUIMXCA B
OTHOIICHUSIX U CBSI3AX APYT C IPyrom?

2. K kakuM CUMBOJIMYECKUM MOJIEJISIM OTHOCSATCS MaTeMaTH4YeCKHe MOZeNn?

3. UTo nmoHUMaeTCs Mo METOJIOM PEIICHHS] MaTeMaTUYEeCKOM 3a1auu?

4. Kak HazpiBaeTcs CHOCOO BBIPAKEHUS NPEINOYTCHUS IyTEM IMPEICTABICHUS 3JEMEHTOB B BHJIE
OCJIEIOBATEIbHOCTH B COOTBETCTBUU C BO3paCTaHUEM WIIM YObIBAHUEM UX MPEINOUYTUTEIHLHOCTH?

5. CuctemHbIl aHaM3 (TIOHATHE, IPUMEHECHHE)

6. MeToibl CUCTEMHOT'O aHaJn3a.

Bomnpocs! k komutokBuymy Nel (1 cemectp)

NN RO =

9.
10.
IIPOCTPAHCTB.
11.
12.
13.
14.
15.
16.
17.
18.
YpaBHEHHE.

Matpuiibl ¥ UX BUJIBI.

JIuHeiiHbIe onepanu HaJl MaTpUIIAMU.

YMHOXKEHUE MATPHULL.

Brrancienue onpenenureneit 2 nopska.

Brruucnenue onpegenureneit 3 nopsiaka.

CBoiicTBa ONMpENEIUTEIECH.

Pemenne cucremM MMHEWHBIX ypaBHeHUH 1o Gopmynam Kpamepa.

Pemienue cucrem nuHEWHBIX ypaBHEHUI MeToaoM ["aycca.

n-MepHbIE BEKTOPHL. JIMHEWHbIE Oepaliy Hal N-MEPHBIMU BEKTOPAMU U UX CBOWCTBA.
[TondaTrie JHMHEHHOrO BEKTOPHOrO MpocTpaHcTBa. IIpuMepbl JIMHEHHBIX BEKTOPHBIX

JIuneitHas 3aBUCUMOCTh BEKTOPOB.

basuc u pazMepHOCTh TMHEWHOTO BEKTOPHOI'O IIPOCTPAHCTBA.

CkansipHOe MPOU3BEJAECHUE N-MEPHBIX BEKTOPOB, €r0 CBOMCTBA U AKOHOMUYECKUN CMBICI.
EBxnnnoBo npoctpanctBo. Hopma (1yinHa) BEKTOpa U €€ CBOMCTBA.

OpToroHaabHOCTh BEKTOPOB B EBKIIMI0BOM mpocTpancTBe. OPTOHOPMUPOBAHHBIN 0a3wC.
JIuneitnble onepaTopsl (mpeodpa3oBanus). [Ipumeps! TMHEHHBIX OIEPATOPOB.

Anrebpa TMHEHHBIX OIIEPaTOPOB.

CobOcTBeHHBIE BEKTOPHI M COOCTBEHHBIE YMCIA JIMHEHHOro oreparopa. XapakTepHUCTUYECKOe

Bormpocs! k kommokBuymy Ne2 (1 cemectp)

VYpaBHeHHe TMHUU Ha MII0cKOCTH. COCTaBICHUE YPABHEHUS JINHUM.
OTbICKaHNE TOYKHU NEPECEUEHUS JIMHUU.
VYpaBHeHHE MPSAMON € YTIOBBIM KO3(PPHUIIEHTOM.



Nowe

8.
YpaBHEHHEM.
9.
10.
11.
12.
BEKTOPY.
13.
14.
15.
16.
17.

1.
YPAaBHEHUSIMH.

2.

3.

4.

3.

VYpaBHeHUE MmyyKa IpsiMbIX.
VYpaBHeHUe NpsMOH, TPOXOAIIEH uepe3 2 TaHHbIE TOUKH.
YpaBHeHUE NPSIMON «B OTpe3Kax» Ha OCSIX KOOpJMHAT.
OO6miee ypaBHEHUE MPSMOIA.
OTbICKaHWE KOOpAWMHAT JIFOOOW TOUYKH, TPHUHAJISKAIICH TMPSAMOHM, 3aJaHHOW OOIINUM

HaxoxneHne yria MexIy NpsSMBIMH.
VYcnoBus napajiieIbHOCTU U MEPIEHIUKYISIPHOCTU MPSIMBIX.
HaxoxneHne paccTosiHUsI OT TOYKU O MPSIMOU.
VYpaBHEHHE IJIOCKOCTH, NPOXOALIEH dYepe3 JNaHHYI0 TOYKY MEPHEHAMKYJSPHO ITaHHOMY

OO1ee ypaBHEHHE TUIOCKOCTH.
YpaBHEHHE IIOCKOCTH «B OTPE3KaxX» Ha OCSIX KOOP/IMHAT.
HaxoxeHue yria MexIy MI0CKOCTSIMH.
YcioBus MapauieIbHOCTH U TIEPIICHIUKYIISIPHOCTH TUIOCKOCTEH.
HaxoxmeHne paccTosiHUSI OT TOYKHU JI0 TUIOCKOCTH.

Bormpock! k kommokBuymy Ne3 (1 cemectp)

OTbICKaHUE KOOPAMHAT JIOO0OW TOYKM, NPHHAMJIEKAIICH IUIOCKOCTH, 3aJaHHOW OOITUMHU

OO11ee ypaBHEHHE IPSIMON B IPOCTPAHCTBE.
KanoHnnueckue ypaBHEHHS IPSIMOU B IIPOCTPAHCTBE.
HaxoxneHne yria Mexxay NpsMBIMH, 33JaHHBIMA KAHOHUYECKUMH YPABHECHUSIMH.
VcenoBuss NMapajuleIbHOCTH U NEPHEHIUKYISIPHOCTU IPSAMBIX B IIPOCTPAHCTBE, 3aJaHHBIX

KaHOHUYCCKNMU YpaBHCHHUAMMU.

6.

7.

8.

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

Oynkius. [Ipenen GpyHKIMK U €ro BHIYKCIEHUE.

[TepBriil 1 BTOpOM 3aMedaTesIbHbIE TPEIEIIbI.
HenpepbIBHOCTh (PYHKIIUHU B TOYKE U HA OTPE3KE.
[TpousBoanas pyukiuu. JuddepenupyemMocts GyHKITHI.
Tabnuia OCHOBHBIX TPOU3BOIHBIX.

[Tpon3BoaHAS CIOKHOW (HYHKITHH.

[TpousBoaHast 0OpaTHOM (yHKIUU.

[IpousBoaHbIE BHICIIMX MOPSAKOB.

HuddepenurpoBanre HeIBHBIX (QYHKINH.
I'eomeTpruecKkrii CMBICI IPOU3BOIHOM.

[oustne nuddepenuana.

[Tpumenenne nuddepennurana GyHKIUN K MPUOIMKEHHBIM BBIYUCICHHUSM.
IIpaBuio JlonuTans npy BeIYUCICHUU IIPEIEIIOB.
DKCTpeMyMbl (DYHKITHH.

Bormpocs! k kommokBuymy Nel (2 cemectp)

1.
2.
3.

[IpenmeT u MeToABI TEOPUHU BEPOSTHOCTEHN. VICTOpHS BOSBHUKHOBEHUSI TEOPUU BEPOSTHOCTEM.
KomOunaropuka. [IpaBuio cioxxenust u ymHokeHust. OcHOBHast (hopMysia KOMOMHATOPUKH
[lepecTaHOBKHU U3 «ID» - JIeMEHTOB. Pa3melieHus: u3 «Im» - 3J1eMeHTOB 1o «k». CoueTaHus u3

«ID» - JJICMECHTOB I10 «K)».

CoObITHs M X KJIacCU(pUKALIHS.

Anrebpa coObITHI.

[IpocTpaHCTBO A7E€MEHTAPHBIX COOBITHIA.

Knaccuueckoe onpenenenue BepossTHOCTH. CBOMCTBAa BEPOATHOCTEM.

Yacrocth coObITHs. CTaTUCTHUECKOE M T€OMETPUUYECKOE OINpeIeTICHHUS] BEPOSTHOCTH.
BeposTHOCTh HACTYIUIEHUSI CYMMBI 2-X COBMECTUMBIX COOBITHH.

BeposTHOCTE CyMMBI 2-X HECOBMECTUMBIX COOBITHIA.

BeposTHOCTH HACTYIUIEHHUS XOTS OBl OTHOTO U3 HECKOJBKUX HE3aBUCU "MBIX COOBITHIA.
BeposiTHOCTh Tipon3BeeHHS 2-X 3aBUCUMBIX COOBITHH.

BeposiTHOCTE mpon3BeieHNs 2-X HE3aBUCUMBIX COOBITHH.



14.
15.
16.
17.
18.
19.
20.
21.
22.

®dopmyJia MOJHON BEPOATHOCTH.

[ToBTOpHBIE He3aBUcHMBIE ucbITanus. @opmyiisl bepryiun u Ilyacco—Ha.
JlokanpHas Teopema Jlammaca. CBoiicTBa GpyHKINU y = (p{X)

WuTterpanphas teopema Jlamnaca. CoiictBa pynkuuu Y = @ (x).

HauBeposiTHeiiliee ynucio HACTYIUIEHUN COOBITHS B CEpUU HE3a BHUCHMBIX UCIIBITAHUH.
TabmuuHsbIiA crioco0 3a1aHus TUCKPETHON U HETIPEPHIBHOW CITy4Yali "HBIX BEJIMYHH.
I'padmueckuit crmocod 3axaHus HEMPEPHIBHON U AUCKPETHOW CITyYall "HBIX BEJIMUHH.
WuTterpanbHas QyHKIHS pacrpeeneHusl.

JuddepennnanbHas GyHKIMS pacnpeneieHus 1 e€ CBOMCTBa.

Bormpock! k kommokBuymy Ne2 (2 cemectp)

NN R W=

UHTEpBaJl.
9.
10.
11.

MaremaTudeckoe 0XXKMIaHHE CIIy4ailHOW BEJIMUMHBI U €r0 CBOMCTBA.

Jucniepcus ciiy4aliHOW BEJIUYMHBI U €€ CBOMCTBA.

I'eomeTrpuueckoe pacnpeneneHue.

PaBHOMEpHOE pacnpeneneHue.

bunoMmuaneHOE pacnpeneneHue.

Pacnipenenenue Ilyaccona.

HopmanbHblii 3aK0H pacipeeeHus.

BeposTtHOCTh monaganvs HOPMaJbHO PACIPENCIICHHOW CIIy "4allHOM BEJIMYHMHBI B 3aJaHHBIA

IIpaBuit o Tpex curm.
IToHsATHE O 3aKOHE OONBIINX YHCEN.
IentpanbHas npenenpHas Teopema JIamyHoBa Ui OAMHAKOBO PACIPECICHHBIX CJIaraéMbIX U

B o0Omem ciydae. [IpuMeHeHne neHTpanbHON IpeaenbHOM TeopeMbl JIsmyHoBa.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

3amaun MaTeMaTHYECKON CTAaTUCTUKH. | eHepabHas COBOKYITHOCTh M BEI"OOpKa.
CratuCTUYEeCKUM psI.

I'enepanbHas u BeIOOpouHas cpeaHsis. ['eHepanbHas U BBIOOPOUHAs TUCTIEPCHSL.
CraTUCTUYECKHE OICHKH.

OneHka reHepalibHOM cpeHel 1o BEIOOPOUHON CpeHEM.

OrieHKa TeHepaIbHOU TUCTIEPCUH 10 UCTTPABICHHON BHIOOPOYHOM.

JloBepurenpHble UHTEPBabL. TOYHOCTE OLleHKU. HateKHOCTD.

O6paboTka pe3yapTaToOB HAOIIOACHHUI IO METOAY HAMMEHBIITUX KBaJIpa "TOB.

CraTuctTuveckue TUIOTE3bI.

Cratuctudeckas nmpoBepka rurnote3. OmuoOKy MepBoro U BTOPOro posia. YPOBEHb 3HAUUMOCTH

1 MOITHOCTB KPpUTCPUS.

22.
23.
24.

Kputnueckast o6macts. O01acTh MPUHATHS TUTIOTE3BI.
ITonsiTHE O KPUTEPUSIX COIJIACHS.
Xu-kBagpar kputepuii Ilupcona. IIpoBepka THMOTE3bI O COOTBETCTBUM HAOJO1aeMbBIX

3HAUYECHUM MpeanoaracMoMy pacipeieICHUI0 BEPOSITHO "CTEH (UCKPETHOMY WUJIU HENPEPHIBHOMY ).

25.
26.
27.

Sl A

©

CpaBHeHHE TapaMeTpPOB JIBYX HOPMAJIbHBIX PacCIpeaeICHUM.
CDyHKLII/IOHaJ]LHaSI, CTAaTUCTUYCCKAd U KOPPLCIALMOHHAsA 3aBUCUMOCTHU.
VYpaBHeHHUsI perpeccuu, KoppeasuoHHas tadbnuua. I'pynnosble cpeaHue.

Bormpocs! k kommokBuymy Ne3 (2 cemectp)

OcHOBHBIE 337]a4i TEOPHH KOPPEJIALUU: OIpeesieHre (pOpMbl U OLIEHKa
JIuneliHas napHasi perpeccus.
Onpenenenne napamMeTpoB NPSIMBIX PETPECCUA METOJOM HAMMEHBIINX KBAIPATOB.
Bri6opounas koBapuanusi.
®opmyIbl pacuera KO3PPHUIIMEHTOB PETPECCHH.
Br16opounblit kK09 HUITMEHT KOPPESIIH, €r0 CBOHCTBA U OLIEHKA JOCTO "BEPHOCTH.
Panroas xoppesanys
Bri6opouHoe ypaBHEHHE PETPECCHH.
OTbicKaHHE TMapaMeTpoB BBIOOPOYHOIO ypaBHEHHUS JIMHEWHOM perpeccuu 1O He

CTpYHIIMPOBAHHBIM NJAHHLIM.



10. OTpiCKaHHE TapaMeTpOB BBIOOPOYHOTO YpaBHEHHUS PErPecCH IO CrpyHn MHUPOBAHHBIM
JAHHBIM.

1. MHoOXecTBeHHas JTMHEHHAS PErpeccusi.

12. [TonsiTHe  PKOHOMHMKO-MaTeMaTuyeckod  Mojaenu. OCHOBHBIE  THUNBI  YKOHOMHKO-
MaTeMaTUYECKUX MOJETEH.

13. OcHOBHas 3ajjaya JIMHEHHOrO IporpaMMHUpoBaHus. JlomycTHMble M ONTUMAIBbHOE pEIKue
3a/1a4¥l TUHEIHOrO MPOrpaMMHUPOBAHHSL.

14. I'paduueckuii MmeTo] penieHus 3aauu JIMHEHHOTo MPOrpaMMHPOBAHUS.

15. Wnes cummnekc-metona. CranmapTHas, KaHOHMYECKas W oOmas (opma 3amaHus CHUCTEMBI
OrpaHU4ECHUM 337241 JIMHEWHOI O IIPOrPaMMUPOBAHUS.

16. [lepexon OT cTaHAAPTHOTO 33aHUS CUCTEMbI OTPAHUUYEHUU K KAHOHUYECKOMY.

17. CocraBnenne cumIiekc-radaumbt Nel.

18. AnropuTtm miepexoaa ot cuMruiekc-ta0auiel Nel k cumruiekc-tadmure Ne2.

19. Kpurepun ontumansHOCTH A7 33124 IMHEHHOTO MPOrpaMMHUPOBAaHUS HA max ¥ min.

20. [TonsiTvie OpUEHTUPOBAHHOTO U HEOPUEHTUPOBAHHOTO TpadoB.

21. CaoticTBa BepmuH u pedep rpada. Teopema o cymme cTeneHei BepIinH rpada.

22. [Tonstue nmomuoro rpada. Jonomuenne rpada. [Ipumep moctpoenus nomnoaHeHUs rpada.

23. [Tytn u uwmkiasl rpada. HeoOxoaumoe M JOCTATOYHOE YCIOBHE TOTO, YTO rpad SBISETCS
IPOCTHIM IUKJIOM.

24. Marpunua cmexxnoctd rpada. [Tpumep moctpoenust.

25. Martpuna unnuaeHtTHocty rpada. [Ipumep mocrpoenus.

26. [Tonsitue nepera. IlokpeiBatomiee aepeBo. HeoOXomuMbie W TOCTaTOYHBIE YCIOBHSI TOTO, YTO
rpad sBIsSETCS IEPEBOM.

27. 3agadya KOMMHUBOSDKEpA.

[TpumepHoe coaeprkanue KOHTPoJbHOUM Touku (PI'P)

Pacuetno-rpaduueckas padora Ne 1

«Matpurisl. Onpenenurenu. CUCTEMbI JTUHEUHBIX YPaBHEHUN»

3ananue 1. BeruucnauTh onpenenurens:

3agaHue 2. YMHOXHWUTb MaTPHUIIbL:

3ananue 3. Pemnts cuctemy MeronoM laycca, Kpamepa n MaTpuyHBIM METOJOM.

PacuetHo-rpaduueckas padora Ne 2
«AHaTUTHYECKAs TEOMETPHUSDY

3amanue 1. Jlanbl koopauHatel BepiminH TpeyronbHuka ABC: toukum A(-12;-3), B(12;-10), C(-6;14).

Tpebyercs:

1) BeruncauTh AJIUHY cTopoHbl BC;

2) coctaBuTh ypaBHeHue qunuu BC;

3) cocTaBUTh ypaBHEHUE BBICOTHI, IPOBEACHHOMN U3 BEPIIMHBI A;

4) BBIYUCTUTH JUIMHY BBICOTHI, POBEJICHHON M3 BEPIIMHBI A

5) HallTU TOUKY IEpECEUEHUS] MEIUAH;

6) BEIYMCIIMTh BHYTPEHHUN YTrojl IpH BepiuHe B;

7) HalTM KOOpAMHATHI TOYKHM M, pacnojoXEHHOM CHMMETPUYHO TOUKE A OTHOCUTEIBHO MPSAMOI
BC.

3aganue 2. [IpuBecTy K KAHOHMYECKOMY BUAY YpaBHEHUE 2X2+6x+4y2+8y-3=0, MOCTPOUTH JIUHUIO.

PacuetHo-rpaduueckas padora Ne 4
«uddepennmanpHoe ncunciaenue GyHKIHN OJHONU TIEPEMEHHOM

Bapuanr 1



1. Haiitu npou3BoaHy0 HyHKITHIA:
2. Berancnuts npeens! no npaBuity Jlonurans:

PacuetHo-rpaduueckas padora Ne 1/2

1. CKOJBKHMH CITOCOOaMU M3 KOJOABI B 52 KapThl MOKHO BBIHYTH 10 KapT?

2. Ha copTtupoBouHON CTaHLMM CTOMT Ipylna M3 ISTH BaroHOB IMSTH HazHaueHUH. CKOJIBKO
BO3MOKHOCTEH CYIIECTBYET Pa3MECTUTh IO 3TUM HAa3HAUEHHUSIM BaroHbl?

3. B ypue 7 OGembix m 5 KpacHbIX mapoB. KakoBa BEpOATHOCTb TOro, 4TO CpPEAM HayJIady
BBIHYTHIX 6 11apoB OyeT 4 O0enbiX U 2 KPacHBIX ?

4. Tpu crTpenka chaenanu 1Mo OAHOMY BBICTpeNly B MulleHb. KakoBa BepOSTHOCTb TOro, 4TO B

MUIIIEHB TIONAJI POBHO JIBE€ IyJIM, €CJIM BEPOSTHOCThH TMOMAJaHMS KaXIbIM CTPEIKOM COOTBETCTBEHHO paBHA
0,5;0,7; 0,8?
3amanue No5

[To naHHBIM BBHIOOPKH:
40.2 31.8 31.2 29.1 25.7 37.5 49.1 289 36.7 30.6 44.1 31.1 449 40.0 31.0 50.9 41.3 46.0

33.8 28.0 309 34.5 48.8 32.3 409 35.8 43.8 28.1 27.0 33.0 29.8 28.5 28.8 33.4 325 46.6 394
38.6 41.6 41.4 36.1 31.8 47.6 34.0 28.2 28.2 42.1 39.2 42.0 24.0 242 28.1 484 37.7 36.4 389
35.3 389 44.1 453 289 264 46.4 354 36.6 36.6 29.3 33.7 25.0 33.3 28.0 46.2 28.0 41.7 31.3
24.1 26.7 31.0 333 30.8 32.2 293 36.2 45.8 26.6 45.2 49.9 33.6 46.1 47.8 41.6 24.6 47.4 25.7
31.2 38.2 42.5 40.3 26.6 39.8

a) MOCTPOUTH CTATUCTHUYECKHUH PsiJ] pacTIpeICTICHUS;
0) n300pa3uTh THCTOIPAMMY;

B) BBIYUCIIMTH BEIOOPOYHOE CpeHEE;

r) BBIUMCIIUTH BBIOOPOUHYIO IUCHIEPCHIO.

[To naHHBIM BBHIOOPKH:
1) CocTaBUTh MHTEPBATBHBIM BapUAIIMOHHBIN PsiJl, TOCTPOUTH TIOJUTOH U TUCTOTPaAMMY;

-0,4 1,0 -0,9 -
1,4 0,1 0,9 2,2 2,1 2,8 3,1 3,6 0,3 5,1 1,7 6,8 0,9
-290 O,6 -1,1 -

0,2 1,1 0,0 1,8 2,3 2,0 1,4 3,2 3,2 6,9 5,2 7,5 3,7
2) Haiitu mony u Menuany. PaccuumraTh Jucnepcuro, cCpelHee KBaJIpaTUYECKOE OTKIOHEHHE,
K03(ppULIMEHTHI Bapualuy, aCUHMMETPHUH U 3Kcuiecc. Crenarh BbIBOJIBL.

PacuetHo-rpaduueckas padora Ne 2/2

3aganue Nel

Jlana oOmras 3a/1aua JMHEHHOTO TPOrPaMMHUPOBAHUS.

1. IlocTpouTh Ha IUIOCKOCTH OOJACTh JIOMYCTUMBIX PEIICHUH 3aJjaud M TEeOMETPUYECKH HailTu
MaKCHUMYM WJIA MUHUMYM (DYHKIIMU LEITH.

2. CoctaButh M-3a1auy U pELINTS €€.

3. CocTaBUTh JBOMCTBEHHYIO 33/1a4y JUHEUHOTO MPOrpaMMHUPOBAHUS.

PacuetHo-rpauueckas padora Ne 3/2

Samanue Ne 1

JlaliTe TeOMEeTpUYECKyl0 WHTEPHNPETALUI0 pPeleHUs WIphl Uil JABYX MIrpokoB. Jlyis mpoBepku
TEOMETPHUYECKOTO PEHICHUsST TPOBEANTE AHAIWTHYECKOEC pEIICHHE W CpPaBHUTE €ro C pe3ysbTaTaMu,
MOJYYEHHBIMU T€OMETPUYECKHM CIIOCOOOM peIIeHus.

3amanue Ne 2
PykoBomuTens arpokoMIuiekca ¢ IO YBEJIMUYEHUS MPUOBUIA 32 CUET TOBBIMICHUS YpPOXKAHHOCTH
KyJbTYp MPHUHST PEIICHHUE BIOXHUTh CBOOOJHBIC CPEACTBA B Pa3BUTHE ABYX HOBBIX TEXHOJOTHH 0OpabOTKU



nouBbl (Al, A2). IlockoiabKy 3THM TEXHOJOI'MHM HMHHOBALIMOHHBIE M HE OBUIM ONPOOOBaHBl B YCIOBUSAX
peruoHa, To UX BHEJIPEHHME B OOLIMH IMKJI TEXHOJOTMYECKOIro Ipolecca 3aBUCUT OT ABYX coctosHuil (Cl,
C2). CoOTBETCTBEHHO, CpeaHsAs MNpHOBUIL pealu3ald ypoXas B 3aBUCUMOCTH OT TEXHOJIOTMYECKHX
XapaKTepUCTHUK MpeCTaBIeHa B Ta0M. (y.1.€./11)

Cl C2
Texnomorug A1 8 2
Texnomorua A2 5 3

Haiitn ontumanpHyl0 CTpaTteruio NMPUMEHEHHS TEXHOJOTWH C ILEJbI0 O0ECIEeYEeHUs MaKCUMalIbHOU
PUOBLITH.

Temwbt nucomennvix pavom (3cce, pepepamut, Kypcogvie padomot u op.)

Kakue cymiecTByroT criocoObl BEIYUCICHHS paHra MAaTPHUILIbI

Kakue cymecTByoT BUbl U METO/bI PEIICHUS CUCTEM JIMHENHBIX YPAaBHEHUH.

Metonst pemennst CJIY: 0coOO€HHOCTH, TOCTOMHCTBA U HEJOCTATKH

B yem 3axiouaercs rpaguueckuii meros pemenus CJIIY

DJeMeHTapHbIE U OCHOBHBIE 3JIEMEHTapHbIE (QYHKIIUU.

Anrebpanueckue U TPaHCIIEHCHTHbIE (YHKIIUH.

YucnoBble MOCIEI0BATENBHOCTH, UX CXOAUMOCTbD.

HenpepbIBHOCTh pyHKILIMHU B TOUKE U HA HHTEpBAJIE.

Omnpenenenue npon3BoAHON GyHKINH, €€ PU3NIECKU U TEOMETPUUECKUIN CMBICIIBI.

B uem 3akirouaeTcsi NpUHIUI ONTUMAJIBHOCTU B IUIAHUPOBAHUU U YTIPABICHUH?

B uem cocTOUT COOTHOIIEHHE «ONTUMAIBHOCTh-PUCK»?

Kakwue 3Tanel 5KOHOMHKO-MaTeMaTH4ECKOr0 MOJIETIMPOBaHMs BbI 3HAETE?

Knaccudukanus 5KOHOMUKO-MaTeMaTHUECKUX METO/IOB U MOJIENEH.

XapaxTep neneBor pyHKINUU U orpaHudeHui B 3agaue JII1?

Bunsl orpanndenwuii B 3amgaue JII1?

Kakas mepemenHast Ha3bIBaeTcsl "HCKyccTBeHHOW"? Kak oHa BBOIWTCS B LIETEBYIO0 (DYHKIHIO U CH-
CTEMY OIpaHUYEeHHI?

B uem 3akimouaeTcs CymHOCTh ABOMCTBEHHOCTH B 3anaye JIII? Ee skoHoMuueckas MHTepnpeTanys?

B uem cocTouT CyIHOCTh IBOMCTBEHHOIO CUMILIEKC-MEeTOoAa?

Jaiite onpezneeHne NOHATUIO «KPUTUYECKHUH ITyTh).

HazoBute BpeMeHHbIE TapaMeTphbl CETEBOM MOJIENH, TaUTe UM ONPECIICHUS.

Yrto npUHATO MOHUMATh 101 CBOOOIHBIM U HOJHBIM PE3E€PBOM BpeMeHH padoThl?

HazoBute kxputepuu onTUMHU3aLUU CETEBOW MOJEIH.

Kakue nelicTBus HaJ IUCKPETHBIMU CIIy4alHBIMU BEJIMUMHAMU MOXHO IIPOU3BOIUTH?

Uro Takoe cpeHee apu)METHISCKOE B3BEIICHHOE TUCKPETHOM CITy9IaliHOW BEIIMIMHBI?

Yro Takoe MaTeMaTUYECKOE OKUAAHUE TUCKPETHON CIIy4aliHON BEIMYUHBI?

Urto Takoe Moza Ciry4yaiHOW BETUYHHBI X7

ITonaTne Urpsl ¢ ceyI0BOM TOUKOM. Penienue 3agaum TEOpUU UIP B YACTHBIX CTPATETUSAX.

Teopema ¢on HeliMaHa o0 cy11ecTBOBaHMM CEJIJIOBOM TOUYKU B CMEIIAHHOM PACLIMPEHUU UTPHI.
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