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1.Ilepedenb KOMIETEHIINI C YKa3aHUEM 3TANOB X (POPMUPOBAHUSA B MIPOLIECCE OCBOCHUS
00pa3oBaTeabHOI MPOrPaMMBbI

Kona u HaumMeHoOBaHHE KOMIIETEHIMH Iransl (l)OpMI/IPOBaHI/Iﬂ

OIIK-9 «Cnocoben  nonumams  npunyunvt  pabomsi | 1. Pabota Ha y4eOHBIX 3aHATHSIX
COBpPEMEHHBIX UHPOPMAYUOHHBIX MeXHON02Ull u | 2. CamocTtosiTenbHas paboTa
UCNONIL3068aMb UX O/ peueHus 3a0ay npoghecCuoHaiIbHOU

OesimenbHOCmu»

PaboTa Ha yueOHBIX 3aHITHSIX
CamocrosrenbHas paboTta

IIK-1 «Cnocoben ocywecmenamo nouck, Kpumudeckuti | 1.
amanusz u cuHmes UHopmayuu, NPUMEHAMb CUCMEMHbIL
1n00X00 0/ peuleHusi NOCMABIEeHHBIX 3A0au»

n

2. Onucanue mokasarejeii u KPpUTCPUCB OLICHUBAHUA KOMHGTGHI_[I/Iﬁ Ha Pa3/IMYHbIX JTallaX

Hux (bOpMI/IpOBaHI/IiI, OIMNCaHNC MIKaJ OIICHNBaHUA

OuenuB

YposeHb HIkana
aemMble Jran Onucanue Kpurepun
chopmupo . OLICHMBAHU
KoMIeTe ¢popmupoBanus nokasareJiei OlleHUBAHUS
BAHHOCTH |
HIIUH
OIIK-9 | Iloporossiii | 1. PaboTa Ha 3namu: KOHCIIEKT, [xana
Y4EOHBIX 3aHATUSAX | - IPUHIUIBI PAOOTHI KOHTPOJIbHAS | OLICHUBAHHUS
2. COBpPEMEHHBIX paborTa, KOHCIIEKTa
CamocrosrenbHas | HHPOPMAITMOHHBIX npaktudyecka | Llkama
pabota TEXHOJIOTHIi; s IOJTOTOBKA | OLIEHUBAHUS
- 3HAYCHHUE U MECTO KOHTPOJILHO
JTUCLHUIUIAH (PU3UKO- i paboTHI
MaTeMaTUYECKOTO [Ixana
LIUKJIa B o0mien HPaKTHYECK
KapTUHE MHpA. oil
-IpOCTEeHIINE METOIbI HOJrOTOBKU

WHTETPUPOBAHUS:
(dbopMyna Tparnenuu,
dbopmyna
MPSIMOYTOJIHHHKA,
dhopmyna mapabor;

- METO/]I TOJIOBUHHOTO
JICIICHUS U €T0
AJIITOPUTM;

- METOJIBI XOPJT
KacaTelbHBIX U UX
QIITOPUTMBI

Ymemn:

- pelIaTh 3aa4u ¢
HCIOJIb30BaHUEM
ITUKJIOB;




OueHuB

YpoBeHb HIkana
aemble dran Onucanue Kpurepun
chopmupo . OLICHMBAHU
KoMIeTe (¢popmupoBanus nokasareJieii OlleHUBAHUS
— BaHHOCTH |
-00pabaThIBaTh
MacCCHBbI;
- HCIIOJIB30BATh
AJIITOPUTMBI
BBIYMCIIUTEIILHOM
reOMETPUH B IIpoliecce
pelieHus
reOMEeTPUUYECKUX 33/1a4;
- UCIIOJI30BaTh B CBOEH
paboTe cTraHgapTHBIE
TEPMHHBI, ONIPEICTICHHUS
1 0003HAYCHHSI.
[TpoxBunyt | 1. PaboTa Ha 3uams: KOHCIIEKT, [Mkana
BIiA y4eOHBIX 3aHATUSX | - MPUHIIUIIBI pAOOTHI KOHTpPOJIbHASI | OLCHUBAHUS
2. COBPEMEHHBIX paborta, KOHCIICKTa
CamocTtosTenbHas | MHPOPMAIIMOHHBIX npaktuuecka | Illkama
pabora TEXHOJIOTHA;, s TIOJITOTOBKA | OICHUBAHUS
- 3HaUY€HHUE U MECTO KOHTPOJIbHO
JTUCIUIUTAH (PU3HKO- it paboThI
MaTeMaTH4eCKOro [Mkana
IIMKJIA B 001Iei MPAKTHIECK
KapTUHE MUPA. oi
-IIPOCTEUIITHE METOBI MIOJITOTOBKH

WHTETPUPOBAHUS:
dhopmyna Tpamnemnu,
¢bopmyna
MPSMOYTOJIHHUKA,
¢dbopmyna napabdo;

- METOJI TIOJIOBUHHOTO
JICTIEHUS U eT0
QJIITOPUTM;

- METOJIbI XOPJ U
KacaTelbHBIX H UX
AITOPUTMBI

Ymems:

- pemaTth 3a1a4u ¢
WCTIOJIh30BaHUEM
IIUKIIOB;
-00pabarTpIBaTh
MacCCHBHI,

- HCTIOJIH30BAaTh
QITOPUTMBI
BBIYMCIIUTEIIBHOMN
reoMeTpHH B Ipoliecce
pereHust




OueHuB

YpoBeHb HIkana
aemble dran Onucanue Kpurepun
chopmupo . OLICHMBAHU
KoMIeTe (¢popmupoBanus nokasareJieii OlleHUBAHUS
BaHHOCTH |
HIIUH
TeOMETPHUECKUX 3aJ1ay;
- HCIIOJIb30BATh B CBOEH
pabote cTangapTHBIE
TE€PMUHBI, ONIPEICTICHUS
1 0003HAYEHUS.
Braoemy:
-CIIOCOOHOCTHIO K
JIOTUYECKOMY
paccykIeHHIo;
- OCHOBHBIMU
METOJIaMH PEIICHUS
3anad,
chOopMyJIUPOBAHHBIMU
B paMKax MpeIMETHBIX
oOracTe.
[1K-1 [Toporoasrii | 1. Pabota Ha 3namu: KOHCIIEKT, [xana
Y4eOHBIX 3aHATUSAX | - COBPEMCHHBIE KOHTPOJIbHASI | OI[CHUBAHUS
2. KOHIIEIIIH, TEOPHUH, paborta, KOHCIIEKTa
CaMocTosiTennbHasl | 3aKOHBI U METOJIBI B npaktudecka | Illkama
pabora o0nactu UHOOPMATUKH | 5 IOJATOTOBKA | OI[CHUBAHUS
Y TICPCIICKTHBHBIE KOHTPOJIBHO
HaIpaBJICHUs Pa3BUTHUS it paboThI
COBPEMEHHOW HAYKH; [Ixana
- IPUHITUIIBI TTOUCKA MPAKTHIECK
nHpopmanuu, on
KPUTHUYECKOTO aHAIHN3a MOJITOTOBKU

Y CHHTE3a
uH(popManuy,
METOIMKH CHCTEMHOTO
MOJIX0/A JJIsl PELIeHUs
MOCTABJICHHBIX 3a/1a4
Ymemn:

- SICHO Y JIOTUYHO
W3Narath Moy4eHHbIE
0a30BEIC 3HAHUS,

- CTPOHUTH MOJIENU
peanbHBIX 00BEKTOB
WM TIPOIIECCOB;

- MPUMEHSTH METOUKH
MoMCKa, coopa,
00paboTku
uH(popMaIuy,
CHCTEMHBIN TIOAXOT ISt
pereHus
MTOCTaBJICHHBIX 33/1a4 U




OueHuB

YpoBeHb HIkana
aemble dran Onucanue Kpurepun
chopmupo . OLICHMBAHU
KoMIeTe ¢opmupoBanus nokasareJieii OlleHUBAHUS
— BaHHOCTH |
OCYIIECTBIATh
KPUTUYECKHI aHaN3 U
CHHTE3 HH(pOpMaIHnHy,
MOJY4YCHHOH U3
aKTyaJIbHBIX
HMCTOYHUKOB.
[TpoxBunyt | 1. PaboTa Ha 3uams: KOHCIIEKT, [Mkana
BIii y4eOHBIX 3aHATUSAX | - COBPEMEHHbIE KOHTpPOJIbHASI | OLICHUBAHUS
2. KOHIICTIIINH, TEOPUH, paborta, KOHCIIEKTa
CaMocTosiTenbHast | 3aKOHBI U METOJIbI B npaktuuecka | Illkana
pabora obiactv MHOOPMATHUKH | 5T IOJATOTOBKA | OICHUBAHUS
Y TIEPCIIEKTUBHbBIE KOHTPOJIbHO
HaTpaBJICHUS Pa3BUTHUS i paboTHI
COBPEMEHHOM HayKu; [Mkana
- IPUHITUIIBI TTOMCKA PaKTUYECK
nHpopManuu, ol
KPUTHYECKOT'O aHaJIM3a IO OTOBKH

Y CHHTE3a
nHpOpMaIny,
METOJIUKH CUCTEMHOTO
MOIX0J1a JIUISl PEIICHUS
MOCTaBIIEHHBIX 3a7a4
Ymems:

- SICHO ¥ IOTUYHO
M3JIaraTh MOJTy9YCeHHBIC
0a30BbIC 3HAHMS;

- CTPOUTH MOJICITH
peabHBIX 00BEKTOB
WJTH TIPOIIECCOB;

- IPUMEHSTh METOJAUKHU
roucka, coopa,
o0paboTku
nHpopmanuu,
CUCTEMHBIN TOJIXO] IS
pelIeHus
MOCTABIICHHBIX 33724 U
OCYIIECTBIISATH
KPUTUYECKHUI aHaTTN3 U
CUHTE3 UH(pOpMaIH,
IIOJIyYEHHOH U3
aKTyaJTbHBIX
HMCTOYHUKOB.

Braoems:

- CIOCOOHOCTBIO K
JIOTHIECKOMY




Onenus YpoBeHb HIxanaa
aemble dran Onucanue Kpurepun
KoMIleTe chopmHpo ¢popmupoBanus noxkasareJiei OlLlEHUBAHUS oueHIBAHH
— BAHHOCTH |
paccyx1eHHUIO;
- MOJEIUPOBAHUEM IS
MOCTPOEHUSI OOBEKTOB
U MIPOLIECCOB,
oIpeAeeHUs Win
MpeACKa3aHus ux
CBOICTB;
- HaBBIKAMH T1OMCKA,
KPUTUYECKOI'0 aHAJIN3a
U CHUHTE3a
nH(pOpMAIHH;
CIIOCOOHOCTBIO
MIPUMEHATh CUCTEMHBIN
MOAXO 1JIs1 PEIICHUS
IIOCTABJICHHBIX 3aJ1au.
IIxana oneHNBaHUS KOHCIIEKTA.
Kpurepuu onenuBanus bannel
TekcT KOHCIEKTa JIOTMYECKH BBICTPOEH M TOYHO H3JI0KEH, SICEH BECh XOJ 0-2
paccyxIeHuUsl
JlaHbpl OTBETHI HAa BCE MOCTABIICHHBIE BOIPOCHI, M3JI0KEHbl HAYUHBIM SI3BIKOM, C 0-3
MIPUMEHEHUEM TEPMUHOJIOTHHI
MaxkcuManbHOE KOJIMYECTBO OAJIJIOB 32 OJMH KOHCIIEKT 5
IIIxaJjia OeHUBAHUS KOHTPOJIbHOH PadoOTHI.
Kpurepuu onieHnBanus bann
AKKYpaTHOCTb U MOJHOTA BHITIOJIHEHHS BCEX MMYHKTOB 3aJaHUs 0-5
[loHnMaHMe JTOTUKY BBIIOJHEHUS 3aJaHUsl U 3HAYEHUS MOJyYEHHBIX
pe3yIbTaToOB 0-5
MaxkcruManabHOE KOJTMYECTBO OAJIJIOB 32 OJHY KOHTPOJIBHYIO 10
IlkaJja oueHUBAHUS MPAKTHYECKOH MOATOTOBKH.
Kpurepuit onenuBanus bannsl
AKKYpaTHOCTb U MOJHOTA BBIIIOJIHEHUS] BCEX MYHKTOB MPAKTUYECKOTO 33/IaHUS 0-10
[lonnMaHue JOTMKH BBIMOJHEHUS MPAKTUYECKOTO 3aJaHsl ©  3HAYCHUS 0-5
MOJIYYEHHBIX PE3YJIbTATOB
MaxkcuManbHOE KOJIMYECTBO OaJIJIOB 10




3. KoHTpoJibHbIE 3aJaHUs WU UHBIE MaTepuaibl, HEOOXOAUMBIE /ISl OLIEHKHU 3HAHUH,
YMEHHI, HABBIKOB U (WUJIM) OTBITA ACSITEIBHOCTH, XapaKTEPU3YIOIINX ITaIlb
(dhopMHUpOBaHMS KOMIIETSHITHI B TIPOIIECCE OCBOCHUS 00pa30BaTEILHON MPOTPAMMBbI

Tekymas arrecranuys

OIIK-9 «Cnocoben noHumamv npuHyunvl padomvl COBPEMEHHLIX UHDOPMAYUOHHBIX
MexXHOI02Ull U UCNOIb308aAMb UX OJISl peuleHUsl 3a0ayd NpohecCUOHAIbHOU 0esamelbHOCU.

3name:

- IPUHIUIBI pa0OTHI COBPEMEHHBIX MHPOPMAIIMOHHBIX TEXHOJIOTU;

- 3HAYEHWE W MECTO JUCIUIUIMH (PU3UKO-MATEMaTUYECKOrO IMKIIa B OOIIeH
KapTUHE MUPA;

- IpOCTEHIINE METOAbl HWHTErpupoBaHusi: (Qopmyna Tpanenuu, Gdopmya
MPSIMOYTOJIbHUKA, (hopMyJia mapadour;

- METOJ] IOJIOBUHHOTO AEJICHUS U €r0 AJITOPUTM;

- METOJIbI XOPJI U KacaTeJIbHbIX U UX aJTOPUTMBI.

3aganusi, HeoOXoauMble aisd oueHuBaHus cpopmupoBaHHocTH OIIK-9 Ha moporoBom u
IIPOJIBUHYTOM YpPOBHE

[TpumepHbIii BapuaHT 1a00paToOpHO pabOThI

Tema: OgHOMEPHBIE MACCHUBBI.

[lens pabotel: (opMUpOBaHUE TMPEACTaBICHUN 00 OJHOMEPHOM MACCHBE,
dbopMHupoBaHUE YMEHUN OMKCHIBATH OJHOMEPHBIH MAacCUB, 3aJlaBaTh €r0 Pa3MEPHOCTH,
3aMoOJHATh AJEMEHThl OJJHOMEPHOTO MacCHBa C IMOMOIIBIO JaTYMKA TCEBIOCTYYalHBIX
YUCeT M C TIOMOIIBI0 KJIaBUATYPbI, BHIBOJUTH HAa IKpaH OJHOMEPHBI MacCHB, CTPOUTH
ANrOpUTMbl  0OpaOOTKM OJHOMEPHBIX MACCHUBOB, (OPMUPOBAHWE YMEHUW M HABBIKOB
00pabOTKH OJJHOMEPHBIX MAaCCHBOB.

Bomnpocsr:

1. Yrto Takoe 0JITHOMEpPHBIA MaCCUB?

2. CrocoObl Onrcanusi OTHOMEPHOTO MacCHBa.

3. CrocoOblI 3aMoTHEHUST OJJHOMEPHOTO MaCcCHBA.

4, Kakpie TMKIUYECKHE KOHCTPYKIIMM HWCIIOJB3YIOTCS IS 3alOJIHCHUS W

pacreyaTkyd 0JJHOMEPHOT0 MaccuBa?

Coneprxanue pabOTHI:

Pemenue 3amay mo reme «OgHOMEpPHBIE MAaCCUBBIY.

O6pasen 3a1ay:

1. Haiinure HanOonpImMii 3J€MEHT M €ro HOMEpP B OJHOMEPHOM MacCHBE
pazmepHocTH N.



2. B ogHomepHOoM MaccuBe pazMepHocTH N MOMEHsiTE MecTaMu 3HaYeHUs
AJIEMEHTOB, CTOSAIINX HA HEYETHBIX MECTAX, C JIEMEHTAMHU HA YETHBIX MECTaX.

3. 3anomHUTH MacCHB CIyYallHBIMH  HEJNBIMH  YHCIAMH, TIOCJIE€  YEero
OTCOPTUPOBATH €r0 B MOPAIKE YOBIBaHUS: METOJIOM OOMEHa, METOJIOM BhIOOpA, METOJIOM
BCTAaBOK, METOJOM IIOJCYETA.

4.  Jlan aByMepHBIH MaccuB. Pa3MecTuTh ero cToiOIbl Tak, 4TOOBI MpU HUX
IIPOCMOTpPE CJIEBa HAIpaBO CYMMBbl 3HAUYE€HUH B KaXIOM CTOJIOLE 00pa3oBaIu
HEBO3PACTAIOLLYIO ITOCIIEI0BATEIBHOCTD.

dopMa IpeACTABICHUS OTYETA:

OOyuaromuiics JOJDKEH cIaTh OTYET B MHCbMEHHON (opMe, KOTOPBIA COJEPIKHUT:
HOMeEp J1abopaTOpHON paboThl, TEMY JaOOPATOPHOM pabOThI U MO KAXKAOU 3a/1a4e: YCIOBHE
3aJ1a4M, MaTeMaTHYECKYIO MOJIEJIb, JITOPUTM PEIIECHUS 3a/1a4M B CIIOBECHOH opMme, OJI0K-
CXEMy, KOJ IPOrpaMMBbI Ha SA3bIKE IIPOrPaMMUPOBAHUSA U PE3YJIBTAT €r0 BBIIIOJHECHMUS.

[IpuMepHBIN BApUAHT KOHCIIEKTA

Tema 1. IIpumeHenne COpTUPOBKHU.

CopnepxaHue: COPTUpPOBKA BCTaBKaMu, copTupoBka werogom llleiikepa, ObicTpas
COPTHUPOBKA, COPTUPOBKA IOJCYETOM, COPTHPOBKAa OTOOPOM, COPTHPOBKAa METOJOM
BCTaBKH, MUPaMUJATIbHAs COPTUPOBKA.

Ymems:

- pemaTh 3a7a4M ¢ UCIIOIh30BaHUEM ITUKIIOB;

- 00pabaTbIBaTh MaCCHBBHI;

- HCITOJIb30BaTh aJITOPUTMBI BEIYUCIUTEILHON IT€OMETPUH B MPOIECCE PEIICHUS
TCOMETPUYCCKUX 3a/1a4;

- UCIIOIb30BaTh B CBOEH paboOTe CTaHIAPTHBIC TEPMHUHBI, ONPEACIICHUS U
0003HaYCHUS.

3ananus, HeoOxoaumeie st ornieHuBaHus copmupoBanHoct OIIK-9 Ha moporoBoM u
MIPOJIBUHYTOM YPOBHE

[TpumepHbIi BapuaHT 1a00paTOpHOM pabOThI

Tema: Metonbl uncieHHOTOo AuQdepeHIupPOBaHMS.

[ens paboThl: popMuUpOBaHUE MPEACTABICHUN O BHIYUCICHUH MPOU3BOIHOM MO ee
OTIPEICNICHUIO U O KOHEUHO-PAa3HOCTHBIX AMMPOKCUMALIMIX POU3BOAHBIX, (POpMHUpOBaHHE
YMEHHUM U HaBBIKOB MPUMEHEHUS] METOJI0B YUCIEHHOTO U depeHmpoBanus B mpolecce
penieHus 3a1ad.

Bompocsr:

1. Brruucnenne npon3BoaHOM.



2.  KoHeuHO-pa3HOCTHBIE anMpPOKCUMAIIUH TPOU3BO/IHBIX.

Conepxanue pabOTHhI:

Pernrenue 3amad mo reme «MeToabl YuCIIeHHOTO AuddepeHIrpOBaHus» .

O6pa3en 3agay:

®dynkmus  f(X) onpenenena Ha otpeske [1; 1,2]. BeiOpaB mar h=0,01, Haiigute
npuOIKeHHbIe 3HaueHns mpou3BoaHbX f(X) u f'(X) B Toukax 1, 05 u 1,10. Ouenure
MOTPENIHOCTh BhIYKCIeHUH. CpaBHUTE PE3yJIbTaThl C TOYHBIMH 3HAYCHUSAMH MPOHU3BOIHBIX
B 3THUX TOYKaX.

1)  f(x)=sin 3x;
) f(x)= .
1+ cosx

CDopMa MNpCaACTAaBJICHUSA OTUYCTA:

OOyuaromuiics JTOJDKEH CJIaTh OTYET B MUCBMEHHOU (hopMe, KOTOPBIM COJEPIKHUT:
HOMED JIabopaTOpHON pabOThI, TEMY JTaOOPATOPHOM PabOTHI U MO KaXKIOM 3a/1aye: yCIOBUE
3a7a4d, MAaTEMaTHIECKYIO0 MOJIC/Ib, aJITOPUTM PEIICHUS 3a1a4H B CIIOBECHOM (popme, OI0K-
CXEMY, KOJ IIpOrpaMMbl Ha A3BIKC IIPOrpaMMHPOBAHUA U PC3YJIbTAT €I'O BBIIIOJIHCHMA.

[IpumepHbIi BApUAHT CAMOCTOSTENILHON pabOThI

Tema: AnropuT™Mbl KOMOMHATOPUKHU U BEPOSITHOCTb.

[lens pabGoTel: (QopMHpOBaHUE TMPEICTABICHUN O TeHEepalu KOMOWHATOPHBIX
00BEKTOB, YMEHUN CTPOUTH AJITOPUTMBI JJII HAXOXKEHHUS MMEPECTAHOBOK, Pa3MEIICHUN 1
COYETaHUM, a TaKK€ YMEHUW U HABBIKOB MX HCIOJIb30BAHUSI B TMPOIECCE pEIICHUS;
dbopMupoBaHME TPEJCTABICHUN O KIACCUYECKON BEPOSITHOCTH, aOCOIIOTHOW U
OTHOCHUTEJILHOM YacToTaX, alroOpuTMax HaXO0XJIEHUS aOCOTIOTHOM M OTHOCHUTEIIHLHOU
4acTOThI, JOPMUPOBAHNE YMEHUN M HABBIKOB HX HCMOJb30BAaHUS B MPOLIECCE PEIICHUS
3ajad.

PexoMeHanmum Kk caMOCTOSATEIIBHOU padoTe:

1. TlomoOpaTh HEOOXOAUMBIN TEOPETUYECKUN MaTEepUal.

2. CocTaBUTbH KpAaTKUI KOHCIIEKT 0 U3yYEHHOMY TEOPETUUECKOMY MaTepuaiy.

3. Ilpu HEOOXOMUMOCTH OOpaTUTHCS K MPENOAABATENI0 C IEIbI0 Pa3bICHEHUS
CJIO’KHBIX BOITPOCOB, BO3HUKIIUX B XOJI€ U3yUYEHUSI TEOPETUUECKOTO MaTepHaia.

4. BHHUMAaTEIbHO 03HAKOMHUTCS C TEKCTOM PabOTHI.

5. Pemutsh 3agaun 1 0QOPMUTH OTYET.

Conepxxanue pabOTHI:

Pemienue 3a1au o teme «AJIropuTMbl KOMOMHATOPUKH U BEPOSITHOCTHY.

O6paszern 3a1a4:

1. JIBa neWCTBUTEIBHBIX YKCIIAa X U Y BBIOMPAIOTCSA HayJady, TaK 4TO CyMMa HUX
kBagpaToB MeHbIe 100. KakoBa BEpOATHOCTH TOTO, YTO CyMMa 3THX KBAJIPAaTOB OKAXETCS
OosbIe 647

2. N3 xopoOku, B KOTOPOU 2 KPACHBIX, 2 KENTHIX U 2 3€JICHBIX Iapa, HayTraj



J0CTaloT nBa 1apa. Haiinure aGCOMIOTHYIO M OTHOCUTENIbHYIO YacTOTY ISl KaXKI0ro U3
BO3MOJKHBIX BApUAHTOB (BBIBEIUTE PE3YJIbTAThI B BUC TAOIHUIIHI).

3. W3 Tpex3HauHbIX YKCe, 3aMCaHHbIX ¢ moMotbio udp 1, 2, 3,4, 5,6, 7, 8,9
(6e3 moBTOpeHus 1UdpP), CKOJIBKO TAKUX, B KOTOPHIX:

a)  He BcTpevaroTcs uudpsl 6 u 7;

06) umdpa 8 ABIAETCS MOCICTHEH.

4. B kmacce yuarcsa 16 manbuukoB u 12 geBouek. s yOopku TeppUTOpHH
TpeOyeTcs BBIACIUTH YEThIPEX MaJbYMKOB M TpeX JAeBoYeK. CKOJBKMMH CIOCOOaMH 3TO
MO>KHO cJiej1aTh?

dopmMma npecTaBIeHHs OTYETA:

OOyuaromuiics JTOJDKEH cllaTh OTYET B MUCBMEHHON (hopMe, KOTOPBIM COIEPIKHUT:
HOMED J1abopaTOpHON pabOThI, TEMY JTaOOPATOPHOM PaOOTHI U MO KaXK]IOM 3a/1aye: yCIOBUE
3aJlayu, MaTEeMaTUYECKYIO0 MO/JIEJh, AITOPUTM PEIIEHUs 3aa4i B CIIOBECHOU opme, OJ10K-
CXeMy, KOJI IPOrpaMMBbl Ha SI3BIKE MPOTPAMMHUPOBAHUS U PE3YNIHTAT €TO BHIMTOTHEHUS.

Braoemw:

- CMOCOOHOCTHIO K JIOTHYECKOMY PACCYKJICHHIO;
- OCHOBHBIMH METOJAMH PCIICHUsS 3a71a4d, chopMyIHpPOBAaHHBIMH B paMKaX IMPEAMETHBIX
o0Jtacreii.

3ananus, HeoOXoauMbIe sl oneHuBaHusl copmupoBanHoctu OIIK-9 Ha mpomBuHyTOM
YpOBHE

[TpumepHbIi BapuaHT J1a00paTOPHOM pabOThHI

Tema: Metonpl uncieHHoro AudhepeHIupOBaHus.

[{ens paboThl: popMupoBaHUE MPEICTABICHUN O BHIYUCICHUH MPOU3BOIHOM MO e
OTIPEJICTICHUIO U O KOHEYHO-PAa3HOCTHBIX AMMPOKCUMAIIMSIX TPOU3BOAHBIX, POPMUPOBAHUE
YMEHUH ¥ HABBIKOB IMTPUMEHEHUSI METOI0B YUCICHHOTO TU(PepeHITMpOBaHUS B POIECCE
pelLIeHus 3a1ay.

Bomnpocsr:
3. Bpruncnenue npon3BoaHOM.
4, KoneuHo-pa3HOCTHBIE aMpOKCUMAIIUK MPOU3BOIHBIX.

Conepxxanue pabOTHI:

Pemenue 3a1a4 mo teMe «MeTOIbl YHCIEHHOTO TU(GepEeHIIUPOBAHUSY.

O6paszern 3a1a4:

®Oyukius f(X) ompenenena Ha otpeske [1; 1,2]. Boiopas mar h=0,01, naitnure
npuOIKeHHbIe 3Hauenns mpou3BoaHbix f(X) u f(X) B Toukax 1, 05 u 1,10. Ouenure
HOIPEITHOCTH BhIYMCIIEHHH. CpaBHUTE PE3YIIbTAThI C TOUHBIMH 3HAYEHUSMH ITPOU3BOTHBIX
B 3THX TOYKaX.

3)  f(x)=sin 3x;
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dopma MpeICTaBICHHUS OTUYEeTa:

OOyJaronuiics TOJDKEH CIaTh OTYET B IHUCBMEHHOH (opMe, KOTOPBIH COACPIKHT:
HOMEp J1a00paTOpHOM pabOTHI, TEMY Ja00paTOPHOM PabOTHI U IO KaXKIOH 3a7ade: YCIOBUE
3a/1a9M, MAaTEMAaTHICCKYIO MOJICIIb, aITOPUTM PEIICHUS 3aJ1a4i B CIIOBECHOH (popme, OJI0K-
CXeMy, KOJI MpOrpaMMbI Ha SI3bIKE MIPOTPaMMHUPOBAHUS U PE3YIbTAT €T0 BHIMOJIHEHUS.

4 f(x)=

[IpuMepHBIN BApUAHT KOHCIIEKTa

Tema 2. BeruuciaurenbHas reoOMeTpuUs Ha INTIOCKOCTH.

CopnepxaHue: IMOJUTOH, H300paKEHUE CaMOIIOI00HBIX JIOMAHBIX.

[IpumepHbIi BApUAHT CAMOCTOSTEIbHON pabOThI

Tema: AnropuT™Mbl KOMOWHATOPUKHU U BEPOSTHOCTb.

[lens paboTel: (opMUpOBaHHME TPEJCTABICHUNA O TeHepalul KOMOWHATOPHBIX
00BEKTOB, YMEHUN CTPOUTH AJITOPUTMBI JIJIsi HAXOXKICHUS TIEPECTAHOBOK, Pa3MEIlEHUN U
COYETaHUM, a TaKK€ YMEHUW WU HABBIKOB HMX HCIOJIb30BAaHUS B IPOLECCE PEUICHUS;
dbopMupoBaHHE TPEJCTABICHUN O KJIACCUUYECKON BEPOSITHOCTH, aOCOIIOTHOM U
OTHOCHUTEJILHOM YacToTaX, ajroOpuTMax HaXO0XJIEHUS aOCOJIOTHOM M OTHOCHUTEIHHOU
4acTOThl, (JOPMUPOBAHNE YMEHUN U HABBIKOB HX HCMOJb30BAaHUS B MPOLIECCE PEIICHUS
3aaad4.

PexoMeHaninm K caMOCTOSTENILHOU padoTe:

6. TTomoOpaTh HEOOXOAMMBIN TEOPETHUECKUI MaTepHall.

7. CocTaBUTb KpAaTKUI KOHCTIIEKT 0 U3yYEHHOMY TEOPETUUECKOMY MaTepuaiy.

8. Ilpu HEoOXOAUMOCTH OOpaTUTHCS K MPENoAaBATENI0 C IEIbI0 Pa3bICHEHUS
CJIO’KHBIX BOITPOCOB, BO3HUKIIUX B XOJI€ U3YUYEHUSI TEOPETUUECKOTO MaTepHaa.

9. BHUMAaTEIbHO 03HAKOMHUTCS C TEKCTOM PaOOTHI.

10.Pemmts 3a1auu 1 0GOPMUTH OTHYET.

Coneprxanue pabOThI:

Pemenue 3amay mo TeMe « ANropuT™Mbl KOMOMHATOPUKH M BEPOSTHOCTHY.

O6paszer 3a1a4:

5. JIBa nEeWCTBUTEIBHBIX YKCIIAa X U Y BBIOMPAIOTCSA HayJady, TaK 4TO CyMMa HUX
kBagpaToB MeHbIe 100. KakoBa BEpOATHOCTH TOTO, YTO CyMMa 3THX KBAJPAaTOB OKAXETCS
Oombiie 647

6. N3 kopoOku, B KOTOPOW 2 KpPACHBIX, 2 KENTHIX U 2 3€JICHbIX 1Iapa, Hayraj
JoCcTaroT aBa mapa. Haiinure aOCOMIOTHYIO U OTHOCUTEIBHYIO YacTOTY JUISl Ka)XJ0ro W3
BO3MOJKHBIX BApUAHTOB (BBIBEUTE PE3YyJIbTAThI B BUE TAOIHUIIHI).

1. N3 Tpex3HauyHbIX YKCell, 3alIMCaHHBIX ¢ moMoIisto mudp 1, 2,3,4,5,6,7, 8,9



(6e3 moBTOpEeHUs UPP), CKOJIBKO TAKUX, B KOTOPBIX:

B)  HE BCTpeyaroTcs mudpsl 6 u 7;

r)  uudpa 8 ABISETCS MOCIETHEH.

8. B kmacce yuarca 16 manpbuukoB u 12 geBouek. s yOopku TeppUTOpPHH
TpeOyeTcsl BBIICTUTh YETHIPEX MAIbYUKOB M TpeX JeBoueK. CKONBKUMU CHOCO0aMU 3TO
MOHO CIeNaTh?

dopma npeacTaBICHUS OTUYETA:

OOyuaromuiics JTIOJDKEH cllaTh OTYET B MUCHMEHHOM (Dopme, KOTOPBIM COJEPIKUT:
HOMep JTabopaTOpHOU paboThI, TEMY Ta0OPATOPHOI PabOTHI M MO KXKIAOW 3a/1ade: YCIOBHE
3aJla4M, MaTeMaTHIECKYIO MOJICNb, aJITOPUTM PEIICHHUS 3a/1a4l B CIIOBECHOH dopme, OIIOK-
CXeMy, KOJIl TIpOTpaMMbI Ha SI3bIKE TIPOTPaMMHUPOBAHUS U PE3YIbTAT €T0 BBHITIOTHEHHUS.

HpOMe)KYTO‘-IHaH aTTcCTalui

OIIK-9 «Cnocoben nonumame NpUHYUNBLL pPAbOMbl COBPEMEHHLIX UHDOPMAYUOHHBIX
MEXHON02UL U UCNOTIb308AMb UX OJIs1 peleHUs 3a0ay NpoheCcCUOHAbHOU 0esIMeNbHOCIU»

3nams:

- IPUHITUTIBEI pa0OTHl COBPEMEHHBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

- 3HAYCHHE W MECTO AUCITUIUIMH (PU3UKO-MaTeMaTHIECKOTO IUKJIA B OOIEH KapTHHE MHPA;
- MPOCTEHIIINE METOJIbl MHTErpUpoBaHus: popmyiia Tpanenuu, Gopmysia NpsIMOYroIbHHKA,
dbopmyna napadour;

- METOJI TIOJIOBUHHOTO JIETICHUS U €r0 aJrOPUTM;

- METOIbI XOPJ] ¥ KaCaTEJIbHBIX U X aJTOPUTMBI.

Ymemn:

- pemiaTh 33Ja4M C UCIOJIb30BAHUEM LIUKIIOB;

- 0OpabaThIBaTh MaCCHUBHI;

- WUCIOJIb30BaTh AJNTOPUTMbI BBIYMCIHUTEIBHONM TE€OMETPUHM B MPOLECCE pEHICHUs
reOMETPUYECKUX 3a]1aY;

- HCTI0JIB30BATh B CBOEH paboTe CTaHAApTHHIE TEPMUHBI, OTIPEACICHUS U 0003HAYEHUS.

Braoemw:
- CIIOCOOHOCTBIO K JIOTHYECKOMY PacCyKIEHUIO;

- OCHOBHBIMH METOJIaMHU pelICHHsI 3a/1a4, CHOPMYITHPOBAHHBIMU B paMKax IMPEIMETHBIX
o0acreid.

3amanus, He0OXoauMBbIe 1715 orieHuBaHus chopmupoBanHoctu OITK-9

[Iepeuensp 3a1a4 K 3a4€Ty C OLCHKOU



BAPUAHT 1

1. Haiitu Bce HaTypaibHbIe YKcia U3 mpoMexxkyTka oT 1 10 200, y KOTOphIX cymma
AenuTeneit paBHa S (S BBOJUTCS C KIIaBUATYPBI).

2. JlaH naByMepHbI MaccuB. HaliTu KOJIMYECTBO 3JIEMEHTOB, MOMAJAIOMINX B
MIPOMEKYTOK OT & J10 b.

3. JHauno npemoxenue. Onpenenuts 10110 (B %) OyKB a B HEM.

4. Brraucnure mioniaaps TpeyroJbHUKA 110 TPEM 3aJaHHBIM BEPLIMHAM.

S. JIaHBI CTOPOHBI IBYX TPEYTOJIBHUKOB. HaliTu CyMMy KX NEpUMETPOB U CyMMY

mwomaneit. (OnpenenuTs Mpoueaypy Ui pacuera NepUMETpa U IUIOMIAA TPEyTOJIbHUKA
10 €T0 CTOPOHAM).

BAPUAHT 2

1. Haiitn cymmy nenbix yucen us nmpomexyTtka ot 1 1o 200, y KOTOpbIX POBHO N
nenurtesier (N BBOAUTCA C KIIaBUATYPBI).

2. Han maccuB. HaiiTu cpenHee apudmeTHueckoe 3JI€MEHTOB MaccuBa ¢ S1 1o
S2(3Hauenus S1 u S2 BBOJATCS C KJIABUATYPHI).

3. 3amaHa CTpOKa U3 JBYX CJIOB, pa3JelIeHHbIX MpobenoM. IloMeHATh B TaHHOMU
CTPOKE CJIOBA MECTAMU.

4. OnpenenuTp NOJI0KEHUE TOUKH OTHOCUTEIIBHO BEKTOPA.

5. Ucnonp3ys o¢yukmuo Min3(A, B, C) BemecTBeHHOro TuHIa, HaWTH

MHUHHUMAJIBHOE W3 TpeX BemecTBeHHBIX uncel 4, B u C. C moMoIipio 3Toi (yHKIIMH HANTH
MUHUMaJbHbBIC U3 nap uncen (4, B, C), (4, B, D), (4, C, D) ecnu nausl unucna 4, B, C, D.

4. MetoanuecKkne MaTepualibl, OMPEACIAIONINE NPOLEAYPbl OLICHUBAHUS 3HAHUM, YMEHHU,
HaBBIKOB U (WJIM) OMBITA AEATEIbHOCTH, XapaKTePU3YIOLIUX dTanbl (POPMUPOBAHUS
KOMIETEHIIUHA

Tekymas arrecranus

IIK-1 «Cnocoben ocywecmsnsimos noOuck, KpumudeckKull aHaiu3 u curnmes uxngopmayuu,
NPUMEHAMb CUCTEMHBLU NOOX00 OJis1 peleHUsi NOCMABIeHHbIX 3A0ay»

Suamo:

- COBpPEMCHHBIC KOHIICTIIIUH, TCOPHH, 3aKOHBI M METOJBI B 00JacTH HHGOPMATUKH H
MEePCIIEKTUBHBIC HATIPABJICHUS Pa3BUTUS COBPEMEHHOMN HAYKH;

- MPUHIUIBI TOWCKAa HH(POpPMAIMH, KPUTHYECKOTO aHalM3a M CHHTe3a HH(OpMaImw,
METOJMKH CUCTEMHOTO TIOIX0a JIJIS PEIISHUs MOCTaBICHHBIX 3a1a4.

3aganusi, HeoOXoauMble A oueHuBaHus chopmupoBaHHocTH [IK-1 Ha moporoBom u
MPOJIBUHYTOM YPOBHE



[TpumepHBIif BapuaHT 1a60paTOpHON pabOThHI

Tema: OnHOMEpPHBIE MACCHUBBI.

[lens paboTel: QopMHUpOBAHWE TMPEACTABICHUNH 00 OJHOMEPHOM MACCHBE,
dbopMHUpOBaHNEe YMEHWUH OMKCHIBATH OJHOMEPHBI MAacCUB, 3aJlaBaTh €r0 Pa3MEPHOCTH,
3aMOJIHATh 3JEMEHTHl OJJHOMEPHOTO MacCHMBa C IMOMOUIBIO JaTYMKA TICEBIOCTYYalHBIX
YyuCcel W C TOMOIIBIO KJIaBUATYPbI, BBIBOJAUTH Ha 3KpaH OJHOMEPHBI MacCHB, CTPOUTH
aNropuTMbl O00paOOTKH OJHOMEPHBIX MACCHUBOB, (OPMUPOBAHHME YMEHUNW M HaABBIKOB
00pabOTKH OJJTHOMEPHBIX MAaCCHBOB.

Bormpocsr:

1. Yrto Takoe 0JITHOMEpPHBI MacCUB?

2. CniocoObl onucaHus OJJHOMEPHOTO MacCHUBa.

3. CnocoOsbI 3an0IHEHHSI OAHOMEPHOTO MAaCCHBA.

4. Kakve UMKIMYECKHE KOHCTPYKIHUM WCHOJB3YIOTCS JJig 3aloJHEHUs U
pacnevyaTkyd 0OJJHOMEPHOro MaccuBa’?

Conepxxanue pabOTHhI:

Pemienue 3anau o reme «OgHOMEPHBIE MAaCCUBBI».

O6pa3zer 3a1a4:

1. Haiinure HamOONbIIMIA SJIEMEHT M €ro HOMEpP B OJHOMEPHOM MAaCCHUBE
pasmepHocTH N.

2. B oanomepHom wmaccuBe pazMepHocT N TMOMEHSHTE MecTaMu 3HaueHUs
AJIEMEHTOB, CTOAIIMX HA HEYETHBIX MECTAX, C JIEMEHTAMHU HA YETHBIX MECTaXx.

3. 3anmogHUT, MACCHMB  CIyYalHBIMHA  IEJIBIMH  YWCIAMHU, TIOCIIE  Yero
OTCOPTHUPOBATH €T0 B MOPSJKE yOBIBaHUSA: METOJIOM OOMEHA, METOJIOM BBIOOpa, METOIOM
BCTaBOK, METOJIOM TOJICUETA.

4, Jan nByMmepHbIi MaccuB. PazMecTuTh €ro cTonOIbpl Tak, 4YTOOBI MpH HX
MPOCMOTPE CJIeBa HAMNpaBO CYMMbl 3HAY€HU B KaXIOM cTojiOlEe 0Opa3oBaiu
HEBO3PACTAIOIIYO MMOCIEI0BATENbHOCTb.

dopma npeacTaBiICHUs OTYETA!

OOyuaromuiica OJKEH cIaTh OTYET B MUCBMEHHON (hopMe, KOTOPBIM COIEPIKHUT:
HOMEp J1abopaTopHOU paboOThI, TEMy Ja00paTOPHOUM PabOTHI U MO KAXKIOW 3a7a4e: yCIOBUE
3a/layv, MaTEMaTUYECKYIO0 MOJIENb, AITOPUTM PEILLICHUS 3a7la4i B CIIOBECHOU opMme, OJI10K-
CXeMy, KOJ MPOrpaMMBbl Ha SI3bIKE MMPOTPAMMUPOBAHUS U PE3YJIbTAT €TI0 BBHITTOJTHCHHUS.

3amanusi, HeoOXoauMble s orneHuBanusi chopmupoBanHocTH [1K-1 Ha moporoBom wu
MPOABUHYTOM YPOBHE

Ymemun:
- SICHO | JIOTUYHO M3J1araTh MoJIydeHHbIE Oa30BbIC 3HAHUS;
- CTPOUTb MOJIETU PEATbHBIX 00OBEKTOB UJIM MPOIECCOB;



- IPUMEHATh METOJIUKH TTOMCKa, cOopa, 00paboTKU MH(OPMAIIUHA, CUCTEMHBINA TOIXO/ JJIsI
pelIeHUsT TIOCTaBJICHHBIX 3aa4 M OCYIIECTBISATh KPUTUYECKUN aHalW3 W CHUHTE3
nH(pOpMaIuH, TOJTyYSHHON U3 aKTyaJbHBIX HCTOYHHUKOB.

3ananus, HeoOXoaumble A oreHuBaHus cpopmupoBanHoctu [IK-1 Ha moporoBoMm u
IIPOJIBUHYTOM YPOBHE

[IpuMepHBIN BapraHT J1abOpaTOPHOM pabOTHI

Tema: Metonbl uncieHHoro AuddepeHIupOBaHMs.

[lens paboThl: popMupoOBaHUE MPEICTABICHUN O BHIYUCICHUH MPOU3BOIHOM 1O ee
OTIPEJICIICHUIO U O KOHEYHO-PAa3HOCTHBIX AMMPOKCUMAIIUSIX TPOU3BOAHBIX, POPMUPOBAHUE
yYMEHUH U HABBIKOB IPUMEHEHUSI METO/I0B YUCICHHOTO U PepeHIIpOBaHUS B POIECCE
penieHus 3aaad.

Bomnpocsr:
5. Brruucnenne npon3BoaHOM.
6. KoneuHo-pa3HOCTHBIE alIPOKCUMAIIUH ITPOU3BOTHBIX.

Conepxxanue pabOTHhI:

Pemenue 3amay no teme «MeTo bl UUCAEHHOTO TUPPEPEHITUPOBAHUS .

O6pa3zern 3a1a4:

dyukuus  f(X) onpenenena Ha otpeske [1; 1,2]. BeiOpaB mar h=0,01, Haiigute
npuOIMKeHHbIe 3HaueHus mpou3Boanbix f(X) u f(X) B Toukax 1, 05 u 1,10. Ouenure
MOTPENTHOCTh BhIuMcIeHUN. CpaBHUTE pe3yIbTaThl C TOUHBIMH 3HAYEHUSMHU MPOU3BOTHBIX
B OTUX TOYKaX.

5  f(x)=sin 3x;
1
6) f(xX)= ——.
1+cosx

dopma npeacTaBICHUS OTYETA:

OOyuaromuiics TOJKEH clIaTh OTYET B MUCBMEHHON (hOopMe, KOTOPBIM COIEPIKHUT:
HOMEp JabopaTopHOU paboOThI, TeMY Ja00paTOPHOUM PabOTHI U MO KAXKIOU 3a7a4e: yCIOBUE
3aJ1a4M, MaTeMaTHIECKYIO MOJIENb, aJITOPUTM PEIICHUS 3a/1a4i B CJIOBECHOH (hopme, OJI0K-
CXeMy, KOJI IPOTpaMMBbI Ha SI3bIKE IPOrPaMMHUPOBAHUS U PE3yIbTAT €r0 BHITIOTHEHHUS.

[IpumepHbIii BApUAHT CAMOCTOSTENbHON pabOThI

Tema: ATropuT™Mbl KOMOMHATOPUKH U BEPOSITHOCTb.

[lens pabGoTel: (GopMHpOBaHUE MPEACTABICHUNA O TEHEpAIMu KOMOWHATOPHBIX
00BEKTOB, YMEHUN CTPOUTH AJITOPUTMBI JIJI1 HAXOXKIACHUS MMEPECTAaHOBOK, PAa3MEILICHUIN U
COYETaHMM, a TAKXKE€ YMEHHUM M HABBIKOB HMX HCIOJIb30BaHUSI B MPOILIECCE PEIICHUS,
dbopMupoBaHHE TIPEJACTABICHHN O KIACCHUYECKON BEPOSATHOCTH, aOCOIIOTHOM |
OTHOCHTEJIPHOM YacTOoTaX, aJroOpuTMaxX HaXOXIEHHUS aOCOTIOTHOM M OTHOCHTEIHHOM



4acToThbl, (POPMUPOBAHHE YMEHMI M HAaBBIKOB MX HCIOJb30BAaHUA B IMPOIIECCE PELICHUS
3a/1ay.
PekoMmeHmanum K caMmoCTOsATENbHOM padoTe:

1. [TonoGpaTh HEOOXOIUMBII TEOPETUICCKUN MaTEPHAIL.

2. CocTaBUTh KPaTKHI KOHCIIEKT MO U3YYCHHOMY TEOPETUUECKOMY MaTepuay.

3. [Ipn HEOOXOAUMOCTH OOpPATUTHCS K MPEMOJaBaTENI0 C LETbI0 Pa3bsICHEHUS
CJIO’KHBIX BOIIPOCOB, BOSHUKIIINX B XO/I€ U3YUCHHS TEOPETUUECKOTO MaTepHaa.

4, BHumaTenbHO 03HAKOMUTCS C TEKCTOM PaOOTHI.

5. Pemmts 3a1aun 1 0OPMUTH OTYET.

Coneprxanue pabOThI:

Pemenue 3ama4 no reMe «AJIropuT™Mbl KOMOMHATOPUKH U BEPOSTHOCTHY.

O6pazern 3a1a4:

1. JIBa AEMCTBUTENBHBIX YKCIA X U Y BbIOUpAIOTCS Hayjady, TaK 4TO CyMMa MX
kBazipatoB MeHblIe 100. KakoBa BEpOATHOCTh TOTO, YTO CyMMa 3THUX KBaJIPAaTOB OKaXKETCS
Oompuie 647

2. N3 kopoOKu, B KOTOPOW 2 KpPACHBIX, 2 KENTHIX U 2 3€JICHbIX 1Iapa, Hayraj
JOCTalOT JBa Iapa. Haiinure aOCOMIOTHYIO M OTHOCUTENIBHYIO YAacTOTY ISl KaXKIO0ro U3
BO3MOKHBIX BapUaHTOB (BBIBEIUTE PE3YJIbTATHI B BUEC TAOJUIIBI).

3. N3 Tpex3HauHbIX YKCell, 3alMCaHHbIX ¢ moMouisto udp 1, 2,3,4,5,6,7, 8,9
(6e3 moBTOpEHUs UPP), CKOJIBKO TAKUX, B KOTOPBIX:

He BCcTpedaroTcst udpsl 6 u 7;

udpa 8 ABisieTcs MOCIeaHEH.

4, B xmacce yuarcs 16 manbuukoB u 12 neBouek. Jnst yOopku TeppuTopun
TpeOyeTcs BBIACIUTH YETHIPEX MaJbYMKOB M TpeX AeBoYeK. CKOJBKMMH CIOCO0aMH 3TO
MOYHO cenaTh?

dopma MpeICTaBICHUS OTYETA:

OOyuaromuiics OJDKEH clIaTh OTYET B MUCBMEHHON (hopMe, KOTOPBIM COIEPIKHUT:
HOMEp J1abopaTopHOU paboOThI, TEMY Ja00paTOPHOM pabOTHI U MO KAXKIOW 3a7a4e: yCIOBUE
3a/1a4M, MaTEMAaTUYECKYI0 MOJIEJb, AJITOPUTM PEIIEHUS 3a]]a4u B CJIOBECHOH (popme, O0K-
CXEMY, KOJ MpOrpaMMBbI Ha SI3bIKE TPOTPAMMUPOBAHUS U PE3YJIbTAT €0 BHITTOJTHEHUS.

Braoemu:

- CMIOCOOHOCTHIO K JIOTUUYECKOMY PACCYKIICHHIO;

-  MOJICTUPOBAHUEM JUIS TIOCTPOSCHHS OOBEKTOB M IIPOIECCOB, ONPEACICHHUS WIIH
MpeACKa3aHus UX CBOMCTB;

- HaBBIKaMH TIOMCKAa, KPUTHYECKOTO aHAIM3a U CUHTE3a HHPOpMAITUH;

- CMIOCOOHOCTHIO IPUMEHSATH CUCTEMHBIN TTOAXO/T ISl PEIICHHS TTOCTaBISHHBIX 3a/1a4.

3amanusi, HEOOXOoauUMBIE miisi orieHuWBaHus copmupoBanHoctu [IK-1 Ha mpoaBuHYyTOM
YPOBHE

[TpumepHbIi BapuaHT 1a00paTOpHOM pabOThI



Tema: Metonpl uncieHHOTO AU hHEepEeHITUPOBAHMS.

[{ens paboThl: hopMuUpOBaHUE MPEICTABICHUN O BHIYUCICHUH MPOU3BOTHOM 1O e
OTIPEIEIICHUIO U O KOHEYHO-PAa3HOCTHBIX AMMPOKCUMAIIHSIX MTPOU3BOIHBIX, POPMUPOBAHUE
YMEHU 1 HAaBBIKOB MTPUMEHEHUS METOI0B YHUCICHHOTO MU PepeHITMPOBAHMS B TIPOIECCE
pelieHus 3aad.

Bomnpocsr:

1. Beruucienue npou3BOIHOM.
2. KoHeuHO-pa3HOCTHBIE alllIPOKCUMAIIUU TIPOU3BOIHBIX.

Coneprxanue pabOThI:

Pemenue 3anay no teme «MeTo/ bl UncaeHHOTO AU hEepeHITUPOBAHUS.

O6pazern 3a1a4:

Oynkius  f(X) ompenenena na otpeske [1; 1,2]. Beiopas mar h=0,01, naiinure
npuOIKeHHbIe 3HaueHns mpou3BoaHbIX f(X) m f'(X) B Toukax 1, 05 u 1,10. Ouenure
MOTPENTHOCTh BhIUMCICHUN. CpaBHUTE pe3yIbTaThl C TOYHBIMH 3HAYECHUSIMH IMPOU3BOTHBIX
B OTUX TOYKaX.

1. f(x)=sin 3x;
_ 1
2 T00= Tooex

dopMa npeACcTaBICHHs OTYETA:

OOyuyaromuiics JTOJKEH cJIaTh OTYET B MUCBMEHHON (hOopMe, KOTOPBIM COIEPIKHUT:
HOMep J1a00paToOpHOM pabOThI, TEMY J1JaOOpaTOPHON PabOTHI U MO Ka)KJ0M 3a/1aye: yCIOBHE
3aJ1a4M, MaTEMaTHYECKYIO MOJIEJIb, aJITOPUTM PEIIECHUs 3a/1a4ll B CIOBECHOH dopme, OJIOK-
CXeMy, KOJ IPOrpaMMBbl Ha SI3bIKE IPOTPAMMHUPOBAHUS U PE3YJIBTAT €r0 BBIITOJIHEHHS.

[IpumepHbIli BApUAHT CAMOCTOSTENbHON pabOThI

Tema: AnropuT™Mbl KOMOMHATOPHUKH U BEPOSITHOCTb.

Ilenbs paboTel: (GopMHpOBaHWE TMPEACTABICHUNH O TeHepalMy KOMOWHATOPHBIX
00BEKTOB, YMEHUH CTPOHTH AJITOPUTMBI JIJII HaXOXKIACHUS MEPECTAHOBOK, PAa3MEILICHUHN U
COYETAHUM, a TAKXE€ YMEHMMW M HABBIKOB WX HCIIOJb30BAaHHUS B IMPOIECCE PEIICHUS;
dbopMupoBaHHE TIPEJCTABICHHN O KJIACCHUYECKOM BEPOSATHOCTH, aOCOIMIOTHOW |
OTHOCHTEJIPHOM YacTOTaX, aJrOpUTMaxX HaXOXIEHUS aOCOTIOTHOM M OTHOCHTEIHHOM
4acTOThI, (JOPMUPOBAHNE YMEHUN M HABBHIKOB HX HCMOJb30BAaHUS B MPOLIECCE PEIICHUS
3a7ad.

PexoMeHannm K caMOCTOSATENILHOU padoTe:

1. [TogoOpaTh HEOOXOIUMBII TEOPETUUECKUIN MaTEpHall.
2. CocTaBuTh KPaTKU KOHCIIEKT MO U3yYEHHOMY TE€OPETUYECKOMY MaTepHay.
3. [Ipu HeoOX0oaMMOCTH OOpPATUTHCS K MPEMOJABATEII0 C IIEIbI0 Pa3bsCHEHUS

CJIO’KHBIX BOITPOCOB, BO3HUKIIUX B X0JI€ U3yUYEHUSI TEOPETUUECKOTO MaTepHaa.
4, BaumaTenbHO 03HAKOMHTCS ¢ TEKCTOM PabOTHI.



5. Pemmmts 3a1aun 1 0OPMUTH OTYET.

Conepxanue pabOTHhI:

Pemenue 3amay mo TeMe « ANTOpuTMbl KOMOMHATOPUKH M BEPOSTHOCTHY.

OOpa3er 3a1a4:

1. JIBa EeWCTBUTENBHBIX YKCIIA X U Y BBIOMPAIOTCA HayJauyy, TaK 4TO CyMMa HMX
kBazpaToB MeHbIe 100. KakoBa BEpOATHOCTH TOTO, UYTO CyMMa 3TUX KBAJPAaTOB OKAXKETCS
Oobie 647

2. N3 kopoOku, B KOTOPOU 2 KpPACHBIX, 2 KENTHIX U 2 3€JICHbIX IIapa, Hayraj
J0CTaloT nBa Iapa. Haiinure aGCOMIOTHYIO M OTHOCUTENIBHYIO YacTOTYy JJISl KaXKIO0ro U3
BO3MOYHBIX BAPUAHTOB (BBIBEAUTE PE3YJIbTaThl B BUJIE€ TAOIHIIbI).

3. N3 Tpex3HauHbIX YKCell, 3alMCaHHbIX ¢ moMonisto mudp 1, 2,3,4,5,6,7, 8,9
(6e3 moBTOpeHus Udp), CKOJIBKO TaKUX, B KOTOPBIX:

He BCcTpedaroTcst udpsl 6 u 7;

nugpa 8 ABisieTcsl NOCIeAHEH.

4. B kmacce yuarcs 16 manpuukoB u 12 neBouek. [ns yOopku TeppuTopun
TpeOyeTcs BBIACIUTHh YETHIPEX MaJbYMKOB M TpeX JAeBoYeK. CKOJBKMMH CIOCOOAMH 3TO
MO>KHO cJiej1aTh?

dopMa npeACcTaBICHHs OTYETA:

OOyuaronuiicst TOKEH CaTh OTYET B MUCHbMEHHOM (PopMe, KOTOPBIH COACPIKUT:
HOMEp J1abopaTopHOM pabOThI, TeMy Jab0paTOPHON pabOTHI U MO KAXKIOW 3a7a4e: yCIOBUE
3aJlayu, MaTeMaTUYECKYI0 MOJIEb, AITOPUTM PEIIEHUs 3aa4i B CIIOBECHOU Gopme, OJ10K-
CXEMY, KOJ MPOrpaMMBbl Ha SI3bIKE TPOTPAMMUPOBAHUS U PE3YJIBTAT €T0 BHIITOJIHEHUS.

IIprmepHbIi BApUaHT KOHCIIEKTa

Tema 3. PemieHue cucteM ypaBHEHUN pa3IMUHBIMA METO/IAMM.

ConepxkaHue: TOHATHE CHUCTEMBl YPAaBHEHUM, CYIIECTBOBAHUE KOPHEH CHCTEMBI
YpPaBHEHHM, PEUICHUE CUCTEM YpPaBHEHHMI METOJOM ['aycca, pelieHue CUCTEM ypaBHEHUH
MetosoM Kpamopa, peilieHrue CUCTEM ypaBHEHHI METOJOM OOpaTHOW MaTpHIlbl, pelieHre
3a/1a4 C UCMOJb30BAHUEM JTAHHBIX METOJOB.

[IpomexyTouHast arrecTauus

[IK-1 «CnocoOeH OCyIIecTBIATh MOUCK, KPUTUUECKUA aHAIM3 U CUHTE3 WMH(GOPMAIIHH,
MIPUMEHSTh CUCTEMHBIHN MOIXO/T AJIS PEIICHUS TTOCTABJICHHBIX 3a1a94»

3names:
- COBpEMEHHBIE KOHIIEIIIUM, TEOPUH, 3aKOHBI M METOJIbI B 00JaCTH MH(DOPMATUKU U
MEPCIIEKTUBHBIC HAMPABJICHUS PA3BUTHS COBPEMEHHOMN HAYKH;



- IPUHOUIILI IIOUCKA I/IH(i)OpMaIII/II/I, KPUTUYCCKOI'O aHaJIn3a U CUHTE3a I/IH(I)OpMaHI/II/I,
MCTOAUMKH CUCTCMHOI'O IOAXO0Aa AJIA pCHICHUSA ITOCTABJICHHBIX 3ada4.

Ymems:

- ICHO | JIOTUYHO M3J1araTh MOJy4YeHHbIC Oa30BbIC 3HAHUS;

- CTPOUTH MOJIEIIH PeaIbHBIX 00BEKTOB MU MPOIIECCOB;

- TPUMEHATHh METOJMKH TIOMCKa, cOopa, 00paboTku HH(MOpPMALNMU, CHUCTEMHBIN
HOJAXOJ JJIsi PELICHUS MOCTaBJIEHHBIX 3aJad U OCYIIECTBIATh KPUTUYECKUI aHalu3 U
CUHTE3 MH(POPMAINH, TOJIyYEHHOU U3 aKTyalbHbIX HCTOUHUKOB.

Brnaoemn:

- CIOCOOHOCTBIO K JIOTHYECKOMY PACCYKJICHHIO;

- MOJICJIMPOBAHUEM JUISl TOCTPOCHHUS OOBEKTOB M IIPOILIECCOB, OMPEICIICHMS HIIN
MpeACKa3aHUs UX CBOWCTB;

- HaBBIKAMM ITOMCKa, KPUTHYECKOTO aHAIN3a M CHHTE3a HH(OpMAIIUH;

- CIIOCOOHOCTBIO MPHUMEHSATh CHUCTEMHBIN IOAXOM IS PEHICHHS IMOCTaBICHHBIX
3a7ad4.

3amanusi, He0OXoauMBbIe 7151 olleHuBaHusA cpopmupoBanHoctu [1K-1
Ilepedens 3a7a4 K 3a4ETy € OLICHKON

BAPHAHT 1

6. Haiitu Bce HaTypanbHbIe yncia u3 npomexytka ot 1 10 200, y KOTOpbIX cymMMa
nenuTeneit paBHa S (S BBOJAUTCS C KJIaBUATYPBI).

7. Jlan nByMepHbIi MaccuB. HalTH KOJIMYECTBO 3JIEMEHTOB, IOIMAJAIOMINX B
IPOMEXYTOK OT a 0 b.

8. Hano npemioxenue. Onpenenuts 10110 (B %) OyKB a B HEM.

Q. Brruncnure mioniaaps TpeyroibHUKA MO TPEM 3aJaHHBIM BEPIIMHAM.

10. JlaHbl CTOPOHBI ABYX TPEYTOJIBHUKOB. HaliTh cyMMy WX IEPUMETPOB U CYMMY
momaneit. (OnpenenuTs npoueaypy s pacdyera NepuMeTpa U IIIOMIAU TPEyTroIbHUKA
10 €ro CTOPOHaM).

BAPUAHT 2

1. Haiitn cymmy nenbix yucen u3 npomexyTtka ot 1 1o 200, y KOTOpbIX POBHO N
nenurtesner (N BBOAUTCA C KIIaBUATYPHI).

2. Han maccuB. Haiitu cpeanee apudmeTrnueckoe 3J1IeMEHTOB MaccuBa ¢ S1 o S2
(3HaueHus S1 u S2 BBOAATCS C KJIaBUATYPHI).

3. 3ajaHa CTpOKa U3 JBYX CJIOB, pa3lieJieHHbIX MpobesnoM. [IoMeHsATh B JaHHOM
CTPOKE CJI0BA MECTAMM.

4. OnpenenuTp MONI0KEHUE TOUKH OTHOCUTEIIBHO BEKTOPA.



5. Ucnonezys odyukmuio Min3(A, B, C) BelleCTBEHHOrO THIA, HAHTH
MUHHUMAJIbHOE W3 TpeX BemecTBeHHBIX uncel 4, B u C. C moMoripio 3Toi GyHKIIMH HANTH
MUHUMaJbHBIE U3 nap uucen (4, B, C), (4, B, D), (4, C, D) ecnu nansl uncna 4, B, C, D.

4. MeTonuueckre MaTepHalIbl, ONPEACTSIONINE TPOIEAYPhl OTICHUBAHWS 3HAHUN, YMCHHMH,
HAaBBIKOB W (WJIM) OMbBITA JEATEIBHOCTH, XapaKTEPHU3YIOMIMX ITambl (OPMHUPOBAHUS
KOMIICTCHITUH

Oo01uee kommuecTBo 0ayuioB o aucruiummae — 100 0amios.

MakcuManbHOE KOJIMYeCTBO 0ajlioB, KOTOPOE MOKHO HaOpaTh B TEUCHHE ceMecTpa
3a BBITIOJIHEHHE JIAOOPATOPHBIX PA0OT, KOHTPOJIBHBIX padOT U CaMOCTOSITEILHYIO PaboTy
(HamMcaHue KOHCIIEKTOB) — 70 GaioB.

3a BBHITIOJTHEHHE JIAOOPATOPHBIX PabOT 0OyJaIOIIUICS MOXKET HabpaTh MaKCUMaJILHO
40 GamoB.

3a KOHTPOJIbHYIO paboTy 00ydaronuiicss MO>KeT HabpaTh MakCUMaJIbHO 20 OaioB.

3a Hanucanue KoHCIekToB 10 0asios.

[Ikana oneHuBaHus 3a4eTa C OLICHKOM.

Kpurepun onennBanus bamer

CraBuTCcsi, €ciM  CTyJeHT OOHapy>KUBaeT BCECTOPOHHEE, 26-30
CUCTEMATUYECKOE M IIyOOKOE 3HAHUE MPOrpaMMHOrO Marepuana Io
JUCIUIUINHE; 0OCTOSITEIbHO aHAIM3UPYET CTPYKTYPHYIO B3aUMOCBSI3b
paccMaTpUBAEMbIX TEM U Pa3/€iI0B IUCLUUILIMHBI; YCBOUI OCHOBHYIO U
3HAKOM C  JIONOJIHUTENBHOM  JIMTEPATYPOH, PEKOMEHIOBAHHOU
MpOrpamMMoii, a TaKKe YCBOWJ B3aMMOCBSI3b OCHOBHBIX IOHSATUN
JUCIUIUIMHBL B WX 3HAYEHUW Uil TOpuoOperaemMoi mnpodeccuu;
MPOSIBUJI TBOPYECKUE CHOCOOHOCTH B IOHMMAHUU, HU3JIOKEHUH U
HCIOJIb30BaHUU YUEOHOTO MaTepuaa.

CraBuTCsi, €cnu  CTYIEHT, OOHapy>KMBaeT TIOJIHOE  3HAHUE 21-25
MPOTPaAaMMHOTO MaTepHasia, YCIEIIHO BBITOIHIET MPEyCMOTPEHHBIE B
nporpamme 3aJlaHus; YCBOMII OCHOBHYIO JUTEPATYPY,

PEKOMEHJIOBAHHYIO B  MPOrpamMMme; IOKa3ajl CUCTEMAaTHYECKHUM
XapakTep 3HAHUW 1O  JUCHUIUIMHE M CHOCOOGH K  HX
CaMOCTOSITEJIbHOMY TOTIOJIHEHUIO M OOHOBJICHUIO B X0J1€ JajbHEHIen
00pa3oBaTeIbHON NESTEIbHOCTH.

CraBuTCsi, €ciM CTYIEHT OOHapy>KMBaeT 3HAHHE OCHOBHOTO 16-20
MporpaMMHOr0  marepuaja B oObeMe, HEOOXOOUMOM s
nanpHeimero o0ydeHuss u  MOpodecCHOHATBLHOM  JCSTEIBHOCTH;
COpaBIsE€TCS C  BBINOJIHEHHEM  3a/laHui, MPeayCMOTPEHHBIX
MIPOrpaMMOM; 3HAKOM C OCHOBHOW JIMTEPATYpPOU, PEKOMEHIOBAHHOMU
OpOrpaMMoOil;  JTOMYCKAaeT  MOTPEIIHOCTH  HENPUHLHUIHAIBHOTO




Kpurepuu onienrBanus banibt

XapaKTCpa B OTBCTC HA 3a4CTC C OHCHKOﬁ.

CraBUTCS B TOM Ciyyae, €Clid CTYJCHT OOHAapyXHBaeT MpoOesbl B 0-15
3HAHUSIX  OCHOBHOTO  NPOrpaMMHOrO  maTepuana, JOIYyCKaeT
OPUHIMINAIbHBIE OIIMOKA B  BBINOJHEHUU MPEAYyCMOTPEHHBIX
MPOrpaMMOM 3aJTaHU M.

Hrorosas mkana OLCHUBAHUA PC3YJIbTATOB OCBOCHUS NUCHUIIIIMHBI.

Ntorosas olieHKa 1Mo JUCHUIUIMHE BBICTABIISIETCS 1O MPUBEACHHON HUKE mikane. [Tpu
BBICTABJICHUU WTOTOBOU OLIEHKH MpPEMojiaBaTeeM yUUThIBAE€TCA paboTa 00ydaronierocs B
TEUEHHE OCBOCHUS JUCIUILIMHBI, @ TAKXKE OLEHKA MO0 MPOMEKYTOYHOM aTTECTAIUU.

KonnuecTBo 0ajioB Or1eHKa 1Mo TPaJIUIHOHHOM IIKaJIe
81-100 OTan4yHO
61-80 Xopomio
41-60 Y 10BII€TBOPUTEIBLHO
0-40 HeynoBineTBOpuTEIHLHO




