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IHosicuuTeabHAA 3aNMCKa

Heabsro nporpammsl «lloaroroBurenbHbii MOAYyJb. VHTEHCUBY» SBIAETCS CHUCTEMATH3ALMS
0a30BBIX 3HAHUI 110 MaTeMaTHKe U MHPOPMATHKE, a TAK)Ke U3yYeHHE OCHOB TPOrPaMMHUPOBAHUS
Ha npuMepe si3bika JavaScCript v BbITOJHEHUE MIEPBOT0 3aKOHYEHHOTO BEO MPOCKTA.

Karteropusi caymareneii: CnymarensMu Kypca MOTYyT ObITh Jnna oT 18 e, mmeromue
HayalbHOE, CpeJHee WM BbICIIee MpodeccHoHaNbHOE 00pa3oBaHME, a TAKXKE BBITYCKHUKU
0011e00pa3oBaTeIbHBIX MIKOM.

Cpoxk ooyuenusi: 1 mecsi (36 akageMUYECKHX Y4acoB)

Pexxum 3aHATHI: 12 akageMUYeCKUX YaCOB B HEJIEINIO

@®opmbl 3aHATHH 1O [JaHHOH 00pa3oBaTeIbHON MNporpaMme: TIpYIIOBbIE JEKLIUU C
ajeMeHTaMu Oecezibl, BBOJIHBIE, IBPUCTUYECKUE U aHATUTHYECKHE Oecepl, padoTa 1Mo TpyIiam,
BBIIIOJIHEHHE TBOPYECKUX 3aJlaHui, mpaktuueckue 3aHsaTud. [Iporpamma «lloaroroBurenbHblii
MOAYJIb. IHTEHCHB» COCTOUT U3 JABYX B3aMMHO-IOIOJIHAIOIINX JTUCUUIUIMH «MaremaTudeckue
OCHOBBI IIpOrpaMMHpOBaHus» U «Bed mpoekT». KommuecTBo 4acoB Mo KaKJOW JUCHUTUIMHE

MIPUBENICHO B CIEAyIOlIel Tadnuiie

Henenn MartemMaTH4YeCKHe OCHOBBI Be0 npoexr
MPOrpaMMHPOBAHMS
1 12
2 8 4
3 12
Bcero 20 16

[To mToram oOydeHUs BBIJACTCS CBUAETEIBCTBO OO0 OKOHUAHWHM KYPCOB, INPEICTABICHHOE B
[Tpunoxxennn 3.
MaremaTn4yeckue OCHOBBI IPOrPAMMHUPOBAHMS

Henbo kxypca «MareMaTudecKue OCHOBBI MPOIPAMMHUPOBAHMS SABIAETCS H3YyUEHHE
OCHOBHOIl MaTeMaTW4YeCKON TEXHUKU, HEOOXOAMMOMN CTyJIEHTaM, U3y4aroUuluM HHPOPMATHKY.
Teopuss KypcoB u3maraercs JOCTaTOYHO KpaTKo, a OOCyXJaeMble MaTeMaTU4eCKUue HUAEU
JOCTYIHBI CIyIIATENAM CO CKPOMHOM MAaTeMaTH4ecKOW IOAroTOBKOH. B pesynbrate
NPOXOXKJICHUS Kypca CIyllaTelb y3HaeT 0a30Bble MaTeMaTHYeCKHe CTPYKTYphl, HEOOXOAUMBIE
JUISL UCTOJIKOBAHUS KOMIIBIOTEPHBIX NpoOrpamMm, 0a30Bble METOJbI cpaBHEHUS 3(PPEKTHUBHOCTH
Pa3IUYHBIX AJITOPUTMOB, OCHOBHBIE METOJABl JO0KAa3aTebCTB KOPPEKTHOCTH aJITrOPUTMOB,
npocreinme MHGOPMAIMOHHBIE MOJIENH, TAaKXKe y3HAET, KaK OIMUCBHIBAIOTCS Pa3IMYHbIE CBS3U
MEXIY IUCKPETHBIMH OOBEKTAaMH M HAYYMThCS MaTeMaTHYECKH CTPOrO ONMCHIBATH JIOObIE

«CBA3N».



YyeoHo-TEMaTHYECCKHI JIAH

B ToM uncie
Ne HaunmeHnoBaHue pa3jaeioB Bcero yacos IIpakr.
Jlekuuu
3HAHUSA
1 BbazoBblii THN 1anHbIX. HaTypanbHbie yncaa
11 PexypcuBHOe 3ajaHue HaTypaIbHOTO Psia
1.2 ITonMHOXECTBa HATYpaAJIbHBIX YUCET 8 4 4
YHopsa104eHHOCTh MHOXKECTBA TOYEK HA YUCIOBON
13
psIMOH
5 @®yukuuu. OcHOBbI aHaIN3a 3¢ PeKTHBHOCTH
aJITOPUTMOB
2.1 [onsarue QpyHKINH, CTIOCOOBI 3aaHUL
2.2 OneMeHTapHBIC PYHKITUH U MX CBOHCTBA
8 4 4
2.3 Kommnozutun ¢yHkmii
2.4 Lenouncnenuble GyHKIHN
2.5 OcHoBbI aHaM3a 3G (HEKTHBHOCTH AJITOPUTMOB
2.6 OueHKH U cpaBHEHHH 3P PEKTUBHOCTH aJTOPUTMOB
3 Jlornka u 10Ka3aTejibCTBO
3.1 Bricka3bpIBaHUS U JOTHKA
4 2 2
3.2 MeToapl 10Ka3aTeNbCTB
3.3 ITpoBepka KOPPEKTHOCTH AJITOPUTMOB
Hroro 32 16 16

Coaepxanue Kypca

basossblii THII 1aHHbIX. HaTypanbHble yncia

PexkypcuBHoe 3amaHue HaTypaJbHOro psana. Harypansueiii psa.  Axcuomsl  Ileano.
AKCHOMaTH4eCKOE€  IOCTPOCHME  MAaTeMaTUKH.  MHOXKECTBO  HAaTypalbHBIX  YHCEIL
IIpuHaUIe)KHOCTP MHOKECTBY HAaTypalbHBIX 4Hcell. [[03MIIMOHHAS M HENO3WLIMOHHAs CHUCTEMA
cuncienus. JlecatuuHas cucrema cuucieHus. IlogmHokecTBa HaTypanbHbIX uuncen. Ilonstue
nonMHoxkectBa. Ilycroe MHoxectBo. KoHeuHble nOIMHOKECTBA. MOIIHOCT KOHEUHBIX
MHOXKECTB. YTOPSAJOYEHHOCTh MHOXECTBA TOYEK HAa 4YUCIOBOW IpsAMoH. llenble uwmcia.
[Tepenymepaniys 371€MEHTOB OECKOHEYHOT0 MHOECTBAa. MOIITHOCTh CUETHBIX MHOXecTB OTelb
['unpbepra. PaumonanbHble uyucina. HecueTHble MHOXecTBa. JIeHCTBUTENbHBIE 4YHUCIHA.
NppanuonaneHocTs. [lepuoananocTs

®ynkuuu. OcHOBbI aHAIN32 3Q(PeKTHBHOCTH AJTOPUTMOB

[Tonstue QyHKIMM, cOCOOB! 3aMaHus. DaeMeHTapHble (YHKIMU U UX cBoicTBa. Kommnoszunuu
(yukuuii. Lenouncnenusie pynkuun. @ynkuus y(n) = an + b. ®ynxuus y(n) = an? + bn + c.

®ynkuuu n?,n3,n?, ..., n® Oynkuua y(n) = 2", Oynkuus y(n) = log,n. KonudecTso ypoBHeit



B BonyHOM jepeBe. KommdectBo paspsamoB B uucie. Oynknusa y(n)=n!. Oyaxnus y(x)= [x].
Oynaknus y(x)= sgn (x). Oynaknus y(x)= [X]. ynkmus y(x)= [X]. @ynkus y(x)= {x}. OyHKIUA
y(n)= n mod m. O6nactb ompenenceHuss U MHOXKECTBO 3HaYeHHMU. Bo3pactanue u yObIBaHHE.
Ob6parnas gynkuus. Kommosumus GyHkumii. Apudmerndeckas U TeoMeTpuyeckasi Iporpeccusi.
OcHoBbl aHanu3a 3(p(HEeKTUBHOCTH AITOPUTMOB. AJITOPUTMBI PEIICHUS JTUHEHHBIX YpaBHEHUU U
HEPaBEHCTB. AJITOPUTMBI PEIICHHS KBAJAPAaTHBIX YpPaBHEHHWW M HEPaBEHCTB. Jl0Ka3aTenbCTBO
npocTeimux HepaBeHCTB. OIIEHKM BBIPAKEHUN «CHHU3Y» U «CBepXy» MeToa HHTEpBaJIOB
Paznuunble 3agaun. Ilpocrelimme nMHEHHBIE YpaBHEHMsSI W HEPABEHCTBA. AJTOPUTMBI HX
pemenus. CUCTEMBl M COBOKYMHOCTH HepaBeHCTB. OIEHKU Npu cpaBHEHUHU 3(PPeKTUBHOCTU
aJIrOPUTMOB

Jloruka u noxkasarejbcTBO

BrickaspiBanuss u soruka. Meroabel Jokas3aTenbCTB. [IpoBepka KOPPEKTHOCTH ajlrOPUTMOB.
Jlornueckue ymo3zakintoueHus. Jlornueckue cienoBanus. Merog MmaTeMaTH4eCKON MHAYKIIMU
DJieMeHThl KOMOMHATOPHKH

OcHoBHBIE KOMOMHAaTOpHBIE KOHUTyparmu. Komounaropusie 3amaun. CoorBerctus. [IpaBuna
CyMMBI U mipousBefeHns. OCHOBHbIE KOMOMHATOpHBIE KOH(UTrypanuu. OCHOBHBIC MOJIOXKEHUS
Teopuu rpadoB. OCHOBHBIE MONOXKEHHS Teopun rpados. OnpeneneHne reoMeTpruueckoro rpaga.
[Ipocreiimue Buabsl rpadoB u ux cBoictBa. JlepeBbs. JlepeBo IlltepHa-bpoko. Ilpuioxenus
rpadoB: MOKCK, COPTHPOBKA U KOMMYHHKAIIHOHHBIE CETH

OcHOBBI HH(POPMALMOHHOI'0 MOAETMPOBAHUSA

[Tonstue wmomenu. MopnenupoBanue. Tumbl u  cBoiictBa Mozened. OcoOeHHOCTH

I/IHq)OpMaI_II/IOHHOFO MOJCIINPOBAHUA.

OpraHH3auu0HH0-nez{arornqec1me ycdiioBus peajindaliuy NporpaMmmal

Kypc sBnsiercst 6a30BbIM U1l M3Y4YEHHsSI OCHOBHOM MaTeMaTHYECKOM TEXHUKH, HEOOXOAMMOMN
CTyJEHTaM, M3y4aroumMm uHpopMaTuky. Teopuss KypcoB H3jlaraercs JIOCTaTOYHO KpaTKo, a
oOcyxJaeMble MaTeMaTHUYECKUE WJEH JOCTYIHBI CIyIIaTelasiM CO CKPOMHOW MaTeMaTH4ecKOMN
MIOATOTOBKOM

Teopetnueckuil Marepuan MHOAPOOHO H3ydyaeTcsl Ha JeKUMsX. JlomonHuTenbHOE H3y4YeHHE
MaTepuaga  OCYIUECTBJIAETCS 33  CUET  CaMOCTOSATEIIBHOTO  HM3Yy4CHHMs  MaTepHasos,
IIPEIOCTABIIIEMBIX IpernojaBaTesieM. VcTouHMkamMM Marepuana Uil HM3ydeHHUs SBISAIOTCA
METOAMYECKHE TOCOOUsI, TEXHUUYECKast IUTeparypa, npodeccuonanbuele pecypcesl HTepHeT.

3aKkperuieHue TeOPETUYECKOro MaTepuana OCylEeCTBIsAETCS IPU IPOBEIECHUH J1a00PaTOPHBIX Ha
KOMITbIOTEPAX, BHIIOJIHEHUS TIPOOIEMHO-OpUEHTUPOBAHHBIX, TOUCKOBBIX, TBOPUECKUX 3a/1aHUI.

B mnmponecce O6y"ICHI/I}I BO3MOJXXHO UCTTIOJIb30BAHUEC CICAYIOINUX TAKTUYCCKUX TEXHOJIOTHU: JICKIIHS
Ki1aCCHYECKas, JICKIIUA HpO6J’IeMHaSI, JICKOUA-BU3yaJIM3alua, JICKOUA-JUaIor, ayauTOpPHO-
MPAKTUYCCKOC 3aHATHEC KIIACCUYCCKOC, HpaKTI/IKyM-J'Ia60paTOpHaH pa60Ta, CaMOO6y‘-ICHI/Ie.



Oxunaemble pe3yJibTaThl

[To oxoHUaHMM Kypca CIYIIATENHd OCBOSAT MPHHLUIBI MOCTPOSHHS 0a30BBIX MaTeMaTHUECKUX
CTPYKTYp, HEOOXOIWMBIC IJIsl HMCTOJIKOBAHMS KOMIIBIOTEPHBIX MHpOTrpamMM, Oa30BbIE METOJbI
cpaBHeHHS S(P(PEKTHBHOCTH pPAa3NIUYHBIX aJTOPUTMOB, OCHOBHBIE METOJBI JI0KA3aTEIIbCTB
KOPPEKTHOCTH aJITOPUTMOB, ITPOCTEHIIINE HH(OPMAIIMOHHBIE MOJICIIH.

Beb npoexT

Lenbto Kypca sBISETCS HU3YyYEHHME OCHOB IPOTpaMMHMPOBAHHUS Ha IpPUMEpPE S3bIKa
JavaScript. Teopus KypcoB H31araercsi 10CTaTOYHO KPaTKo, IMOCKOJIbKY OCHOBHOM YKJIOH CellaH
Ha IpakThyeckue 3auatus. [1o 3Toil npuurHe OCHOBHBIE UJIeU Kypca AOCTYIHBI CIIylIaTesivM 0e3
OMbITa MPOrpaMMUpOBaHMs. B pesynabTaTe MpoOXOoXKACHHS Kypca ciyliaTtelb y3HaeT 0a30Bble
CTPYKTYPBI U QJITOPUTMBI TIPOTPAMMHUPOBAHHSI, HEOOXOIUMBIE [T O0JI€e TITYOOKOTO MOTPY>KEHUS
B 00jacTe pa3pabOTKM MporpaMMHOro obOecriedeHus. K 3aBepiieHHIo Kypca CIymateib
pa3paboTaer rpaduueckoe MpHIOKEHHE Ha s3blke JavaScript, smynupyromiee (usndeckue

IMpOICCCHhI.

YueOHO-TeMaTHUYECKHIi IIJIaH

B Tom uncie
Ne HaumeHnoBanue pasjeios Bcero yacos IIpakr.
Jlexknuu
3HAHUSA
1 Bgenenue B mporpaMmupoBanue
OO1iue MoHsTHS, IEPEMEHHbIE, THITbI IAHHBIX, MaCCHBBI
11 1 TEKCTOBBIE CTPOKH, (PYHKITUH U IIUKIIBI, 6a30BbIE
KOHCTPYKIIMH s13bIKa JavaScript 4 4
1.2 OO0bekTHI JS
1.3 Pabora ¢ HTML, o6pabotka coObITHIA
2 OcHosbl rpaduku. Canvas
W3zyyenne ocHoB rpaduku Canvas, npuMHUTHUBBI IS
2.1 pucoBanwusi, Mcmonp30BaHNe TEKCTYp U H300pakeHUH B 8 2 4
rpaguke
24 OCHOBBI aHUMAITUH 00BEKTOB
3 Pa3pa6oTka rpaguyeckoro npuioKeHust
3.1 [IpoexTrpoBanne nHTEpeiica Urpsl 6 2 4
3.2 Pa3paboTka UrpoBOro MPHIIOKEHHS
HUroro 16 4 12

Conep:xanue Kypca

Beenenue B nporpaMmMupoBaHue



PaccmaTpuBaercs oOmiee MOHATHE aIrOpuTMa M JaeTcsl KpaTKuil 0030p CYIIECTBYIOIIUX
AITOPUTMUYECKUX SI3BIKOB. PaccMaTpuBalOTCS OCHOBHBIE KOHCTPYKIIMHM aNTOPHTMHYECKOTO
s3bIKa - QITOPUTM, BETBJICHHE, IUKJ; MPUBOMATCA NPOCTEHINNE MPUMEPHl MpPOrpamMM Ha
nceBgokoae. OnpenensieTcss NoHsATUE MepeMeHHoN. Onpeaensercs MOHSATHE TUIA MEPEeMEHHON
KaK MHO>KECTBA 3HaYCHHI, KOTOPbIE OHAa MOXKET PUHUMATh, U HA0Opa omnepanuil, KOTOpble MOKHO
coBepIiarh €O 3HAYCHHSIMH. PaccMaTpuBarOTCsi HauOojiee BakKHbIE 0a30BBIE  THIIBI
AITOPUTMUYECKOTO SI3bIKA - IIEeJbIe W BEUICCTBCHHBIE 4YMcia. [loguepkuBaeTcsi 0COOCHHOCTh
MPEJICTABICHUS LIETBIX YHCET B KOMIBIOTEPE KaK AJIEMEHTOB KOJIbIla BBIYETOB, PACCMATPUBACTCS
MHTEPIIPETALNS SJIEMEHTOB KOJIbIA BBIYETOB KaK HEOTPULIATEIBHBIX YHCEI UITU YUCEI CO 3HAKOM.
[TpuBOIUTCS TPEICTABICHUE BEUISCTBEHHBIX YHCENT B KOMIIBIOTEPE B IUIABarolIei ¢opme,
paccMaTpUBAIOTCS OCOOCHHOCTH aprU(PMETHKH TUIABAIOIINX YHUCel. BBOIUTCS TOTMYECKHIA TUIT U
JIOTUYECKHE  BBIPAXKEHUS, IOAYEPKUBACTCS  OTJIMYME  JIOTMYECKMX  BBIPQKEHUH  OT
apuQMEeTHUUECKUX: COKPAILICHHOE BhIYHCIIEHUE pe3yibTaTa. Onpeaensercss KOHCTPYKIUS MacCHBa.
PaccmaTpuBaroTCs BO3MOXHBIC CIIOCOOBI TPEICTABICHHUS TEKCTOBBIX CTPOK. BbIuucieHue
(GYHKIIMM Ha IOCJIEIOBATEILHOCTA 3JIEMEHTOB BCTpeyaeTcss Kak (parMeHT B OOJBIIMHCTBE
peanbHbIX Tporpamm. Brmtouenue JavaScript B qokymeHT HTML. CoeanHeHue ¢ BHEIIHUM
daitnom JavaScript. JavaScript u npousBoauTeabHOCTh Opay3epa. Pazmenienue koaa JavaScript,

CoObITus

Ocnossl rpaguxu Canvas

OcHoBHI ucnonb3oBanus dmeMenta "xoinct", APl konrekcra 2D, OcHOBHBIE JIMHUHU U IITPHUXH,
[Tytu, BcraBka m3zoOpaxeHuit, MaHUMYISUU ¢ TUKcensiMu, Tekct, Tenu, ['pamueHTsl,
Ounctka xoncra, Mcmonb3oBanue TekcTyp, OCHOBBI aHMManuu 0OBEKTOB, Kaapsr

aanmManuu, FPS, mutanus pu3udeckux mporeccoB
Pa3paborka rpadpu4yeckoro npuJjioKeHus

OCHOBBI IMPOCKTUPOBAHUA I/IHTep(I)eI\/'ICOB, y,HO6CTBO NOJIb30BaHU S IPHUIIOKCHUEM, UTPOBBIC LIUKJIBI

MeToauueckue PEKOMEHIAUH

Kypc sBnsercs 6a30BbIM 711 U3y4€HHUSI OCHOB MPOTrpaMMHMPOBAHUS, HEOOXOAUMBIX CTYAEHTaM,
u3yyaromuM uHpopMmatuky. Teopuss KypcoB H3JIaraercsi JOCTaTOYHO KpaTKO, MHOCKOJBKY
OCHOBHOW YKJIOH CJIeJlaH Ha IpakThdeckue 3aHATvsA. [Io 5ToM nmpuurHE OCHOBHBIE HJIEU Kypca
JOCTYMHBI clymiareiasiM 0e3 ombiTa MporpamMmHupoBaHus. TeopeTudyeckuil Marepuain MoapoOHO
M3y4aeTcsl Ha JICKIUAX. JIONMOMHWTENpHOE HM3yYeHHE MaTepHalla OCYIIECTBIAECTCA 3a CYET

CaMOCTOATCIIBHOTO U3YYCHHA MATCPUAIIOB, IMPEAOCTABIACMbBIX MPCIIOJaBaTCIICM. Hcrounukamu



Marc€puaiia a0 HU3Y4YCHHA SABJIIIOTCA METOJUYCCKUC HOCO6I/I$I, TEXHUYCCKAA JIUTEparypa,

npodeccuoHagbHbIe pecypchl IHTepHeT.

3aKpeIuieHue TEOPETUYECKOr0 MaTepuaa OCyIECTBISAETCA IPU IPOBEIECHUH J1a00PaTOPHBIX Ha

KOMIIBIOTCPAX, BBIITOJIHCHU A HpOGJ’IGMHO-OpI/IeHTI/IpOBaHHBIX, IMOUCKOBBIX, TBOPUYCCKUX 3aHaHI/II\/JL

B nporiecce o0yueHust BO3MOXKHO HCIIOIH30BAHKE CICAYIONUX TAKTUICCKIX TEXHOJIOTHI: JICKITUS
KJIacCHYecKas, JIEKIUS MpoOJeMHas, JICKIHSI-BU3yalu3alus, JIEKIHsI-IUaNor, ayJuTOpHO-

IMPAKTHUYCCKOC 3aHATHEC KIIACCUUCCKOC, HpaKTI/IKYM-J'Ia60paT0pHaH pa60Ta, CaMOO6y‘IeHI/IC.

O)RI/I)IaeMLIe pe3yJabTaThl

[To oxkoHUaHMM Kypca CIyIIaTeIH OCBOST OCHOBBI Pa3pabOTKU MPOrpaMMHOTO OOECIICYCHHMS,
U3y4aT OCHOBHbBIC KOHCTPYKLHMH s3bika JavaSCript, OCHOBBI MOIEIUpPOBaHMS (PU3HUECKUX
IpPOLIECCOB M pa3pabdOTarOT COOCTBEHHBIM HMHTEPAKTUBHBIM IPOEKT C MCIOJIb30BaHUEM
texHojoruii JavaScript + HTML. Caymarens Oynmer mnoarotoBieH K Kypcy OCHOBBI

IIporpammupoBanus



Oprann3annoHHO-NeIarornyecKkne yCcJ0BUs peaju3alui NporpaMmmsl
Peanu3zanus mporpamMMbl o0OecriedeHa CIeAyIoUMM 000pYAOBaHUEM: CTOJIBI, CTYyJbs, pabodne
KOMITBIOTEPBI, KOMIIBIOTEp Ieaarora, MyJIbTHMEAHWHBIA IMPOEKTOp, DKpaH Ui IMPOEKTOopa,

MarHuTHas J0CKa JijIs y4eOHOH ayuTOpuH, BeIXol B IHTEpHET.
CocraB rpymisl 6-10 yenoBek.
Y4eOHOo-MeToin4YecKoe 1 HH(POPMAIIMOHHOE 00eCIIeYeHUE TPOrPaMMBI.

1. Beiroackuii M. 4. CpaBouHuk mo sneMeHTapHoi matemaruke. M.: Hayka, 2006

2. Xarraptu P. /luckperHas maremaruka s nmporpammucta - M.: Texaochepa, 2003.

3. Bunenxun H.4. IlonynspHas komOuHaTopuka. - M.: Hayka, 1975. 208 c.

4. MenbsaukoB O.W. Teopust rpadoB B 3aHUMATENbHBIX 3a7adax. VM3mganue 3-e, UCIIPABICHHOE U
nonojiHeHHoe. - M.: Kamwxkabiid oM «JIubpokomy, 2009. - 232 c.

5. l'oponenxuiit A.5l. Uadopmarnmonnsie cucteMbl. BeposSTHOCTHBIE MOJIETTH M CTaTUCTHYECKHE
pemenus. Yue6. mocodbue. - CI16: Uszn-so CIIGITIY, 2003. - 326 c.

6. 2. ®pumen, 3. Opumen. Uzysaem HTML, XHTML u CSS. CI16: U3a-Bo ITutep, 2017.—720 c.



IIpunoxenue Ne 1. Cpoku u pe:kuM 3aHATHI

[Imanupyemble CPOKH 3aHATUN

Ne i/

Yacos mo Busmam padbot

Hroro uacos

[IpakTrueckue WTorosslit
Jlexuun
3aHATUA KOHTPOJIb
1 venens 6 6 12
2 Henens 6 6 12
3 Henens 2 10 12
Bcero 14 22 36

PexxuM 3aHsTHI: OJTHO 3aHATHE 45 MUHYT, IEPEPBIB MEK Y 3aHITHSIMU 10 MUHYT.




IIpunoxenue Ne 2. J/leMOHCTPAUMOHHBII BAPHMAHT MTOTOBOl KOHTPOJILHOM
padoThI

3aganue Nel

Jama cnaBana B Oarak prok3ak, 4eMOJaH, CaKBOSK M KOp3uHy. M3BECTHO, YTO 4eMOJaH BECHUT
0oJbIlIe, YeM PIOK3aK; CAaKBOSK U PIOK3aK BecsAT Oouiblile, 4YeM 4eMOJaH M KOpP3WHA; KOp3uHA U
CaKBOSIK BECST CTOJBKO K€, CKOJIBKO YeMOJIaH U prok3ak. [lepeunciunTe Beuy qambl B MOPSAKE
yObIBaHUS UX Beca.

3ananmne Ne2

Mortopsast soaka nponuia 10 km o o3epy U 4 KM IPOTUB TEUEHUS PEKH, 3aTPATUB HA BECH IIYTh
1 4. Halimute cCOOCTBEHHYIO CKOPOCTh JIOJKH, €CII CKOPOCTh TEYCHHS PEKU paBHA 3 KM/4.
3amanne Ne3

["azery 12 pa3 cnoxwim mnorosiam (ImoodepeaHo BAOJIb U MOIMEPEK ), OCIIE Yero OTOPBAIU OT HEE
4 yrna. Eciu Teneps pa3BepHYTh ra3ery, TO CKOJIBKO B HEll OyneT AbIpok?

3aganue Ne4

Hmeercst 9 xr kpymnbl 1 yameyHsie Becol ¢ AByMs rupsmu B 50 T u 200 r. [TonpoOyiite B TpH
npreMa OTBECHUTH 2 KT 3TOU KPYIIBL.

3aganue NeS

C kakoil 1enpto crpoutcs uHGOpMaIMOHHAas Mopelb «Pacmucanue IBUKEHUS TOE3I0BY»?
(cM. Tabnwmry). [To kakoMy IPUHIMITY YHOPSA0YSHBI 3anucH B Tabmure? [TonpoOyiiTe mpumaymarh
Ipyryio (GopMmy MpeaocTaBieHUs TOW ke WHpopManuu, Oojee HarIaIHY0 W yIoOHYIO ISt
[IACCa)KUPOB JKEJIE3HOJOPOKHOTO TPAHCIIOPTA.

Ta6auna 1. Paciincanne OB eHNUs I0€300B 110 CTaHIINU BiagnBoCTOK

Ne MapupyT ABHKEHUSA Bpems Bpems JHu cienoBanust
NpuOLITHSI  |OTIIPABJICHUSA

51 Bnagusocrok-Caparos 0:50 1y 10Mm Exenqnesno

134  |C.-ITerepOypr- 24 10m 24 20m [TH., ur.
BnamuBocTok

32 MockBsa - BragnsocTok 84 SMm ExxenueBHO

171 BnaaunsoTtok - MockBa 234y 30m 23y 45m I1o ueTHBIM UKCIIAM




IIpunoxenue Ne 3. JlIokyMeHT 00 OKOHYAHUHM KYPCOB

[To uroram oOyueHus BbIIaeTCs JOKYMEHT CIEAYIOLIEro oopasma

s

Uucruryr
MporpammubIX
W Cucrem

CBUAETE/NIbBCTBO

HacTosLLee cBmaeTenscteo N
NOATBEPXKAAET, YTO

damunnus
NMma OtuectBO

ycneLHo ocsoun (a) nporpammy oby4yeHus
«/HTeHeuB. [oaroToBUTENbHbIM MOAYIb» B O6beme
36 akageMmyecKmnx 4acos

[upekTop AHO A0 «MHbochepa» H.H.MatH1ukas

Pykosoagutens LM UMC A.Kosnos

r. Viowkap-Ona
_ 20__r.

ABTOHOMHasn HEeKOMMEpHECKan opraHnsauma
AONONHUTENBHOrO NpodeccroHantHoro obpasosanns «Mhbocdepar»
LlenTp npodreccroHansHoit NoaroTosku MHCTUTYT MporpammHbIx Cuctem



