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1. IIACITOPT PABOYEH ITPOTPAMMBI YYEFHOH JTUCIHII/THHBI
«Mamemamuxa u unghpopmamuxa»

1.1. Obnacme npumenenusn padoueii npozpammeol

[Iporpamma y4eOHOW JIUCHUILIMHBI ~ SBJISETCS YaCThIO  MPOTPAMMBI
MOATOTOBKU CIEHMAIIMCTOB CpeaHero 3BeHa B cooTBerctBuu ¢ PI'OC mno
cunenuanbHocTH CITO 54.02.05 XXuonwmch (1o Buam).

1.2. Mecmo yueonou oucyunaunvt «Mamemamuka u ungpopmamuka» 6
CmpyKmype Rpozpammovl HOO20MOGKU  CHEUUATUCMO8 CPEeOHe20 36eHd.
JTUCHUIUIMHA 00111e00pa30BaTeIbHOTO0 YUeOHOTO IUKJIA.

1.3. Ienu u 3adauu yueonou Oucuunaunvt «Mamemamuxka u
ungopmamuxa», mpebdosanua K pe3yrbMAmMAM  0C60EHUA  YUeOHOU
OUCUUNIUHBL:

B pesynpraTe u3ydeHHs Yy4yeOHOW IUCUMIUIMHBI OOYYarolIUKCA OoJdfCceH
ymemy:

— TIPOBOJHUTH TOXIECTBEHHbBIE npeoOpa3zoBaHus UppaLMOHATBHBIX,
MOKAa3aTeNIbHbBIX, TOTapU(PMUUECKUX U TPUTOHOMETPUUECKHUX BBHIPAKECHUI;

— pemaTh HppalMoOHANIbHBIE, JOrapupMUUYECKHe U  TPUTOHOMETPUYECKHUE
ypaBHEHUS U HEPABEHCTBA;

— pellaTh CUCTEMbI YpaBHEHUN U3yYEHHBIMU METOAAMU;

— CTpOUTh TpadUKU JJIEMEHTAPHBIX (PYHKIUH M TPOBOAUTH MPEOOpa3OBaHUS
rpaduKoB, UCTIONB3YS U3YyUEHHBIE METO/IBI;

— TMPUMEHSTH anmapat MaTeMaTUYECKOTO aHaIN3a K PElIeHUIO 3a/1ay;

— TPUMEHSTh OCHOBHBIE METO]IbI T€OMETPUH (MPOEKTUPOBAHUS, IPEOOPA30BaAHUM,
BEKTOPHBIN, KOOPAMHATHBIN) K PEILICHUIO 33/1aY;

— ONEepUpPOBAThH PA3TUYHBIMHU BUAAMU WH(POPMAIIMOHHBIX OOBEKTOB, B TOM UHUCIIE
C MOMOIIbI0 KOMITbIOTEPA, COOTHOCUTD TMOJTYUECHHBIC PE3YJIbTATHI C PeaTbHBIMU
00BEKTaAMU;

— pacro3HaBaTh U OINKCHIBaTh WH()OPMAIMOHHBIE TPOILECCHl B COIUMATBHBIX,
OMOJOTUYECKUX U TEXHUUECKUX CUCTEMAX;

— WCIOJIB30BaTh  TOTOBbIE  WH(POpMAIIMOHHBIE  MOJEIH, OIEHHWBATh  HX
COOTBETCTBHE pEaTbHOMY OOBEKTY U LEISIM MOAECIUPOBAHUS;

— OIIGHMBATh JIOCTOBEPHOCTH WH(OPMAITUH, COTTOCTABJISAS PA3IMYHbIC UCTOUYHUKH,

— WUIIOCTPUPOBAaTh  y4eOHbIE  pabOThl C  HCIOJB30BAHHEM  CPEJICTB
UH(OPMAITMOHHBIX TEXHOJIOTHH;

— co3gaBath WHGOPMAIMOHHBIE OOBEKThI CJIOKHOM CTPYKTYphl, B TOM YHCIIC
TUIIEPTEKCTOBBIC IOKYMEHTHI,

— TMpocMaTpuWBaTh, CO37aBaTh, PEAAKTUPOBATh, COXPAHATh 3amuch B 0azax
JAHHBIX, TIOJTy4aTh HEOOXOIUMYIO HH(OPMAITHIO TI0 3aMTPOCy MOJIb30BATENIS;

— HArJasaHO TPENICTABISATh YHUCIOBBIE MOKA3aTeNM U JUHAMUKY X U3MEHEHHS C
MTOMOIIIBIO IPOTPAMM JI€T0BOU TpaduKu;



— coOJoaTh MpaBUiia TEXHUKU O€30MMaCHOCTH M TMTMEHUYECKHUE PEKOMEHIAIUN
pu HCIIOJIb30BaHUU CpPENCTB MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH;

3HAMb.!

— TEeMaTUYECKUI MaTepuall Kypca;

— OCHOBHBIE TEXHOJIOTHUHU CO3/IaHUs, PEAAKTUPOBaHMS, OPOPMIICHHS, COXpaHEHUS,
nepenadn MHGOPMAIMOHHBIX IPOIECCOB PA3IUYHBIX THUIOB C TOMOIIBIO
COBPEMEHHBIX MIPOrPaMMHBIX CpEICTB UH(OPMAITMOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJIOTHA;

— Ha3Ha4YeHUE W BUIbI MHGOPMAIMOHHBIX MOJIEJICH, OMHCHIBAIOIIUX peaJIbHbIC
O0OBEKTHI M IPOIIECCHI;

— Ha3HA4YeHUS U QYHKIIUH ONIEPAIMOHHBIX CHCTEM.

OcBoenue  coxepxkaHusi  ydyeOHOM  nucuuIiuiiHbl  «Marematukay
o0ecreynBaeT JOCTHKEHUE 00YYaAIOIMMUCA CTe0yIouux pe3yibmamos.
JIUYHOCMHBIX:

— cOpMHUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK YHUBEPCATHLHOM SI3BIKE
HayKH, CPEJICTBE MOJCIUPOBAHUS SBJICHUN M TMPOIECCOB, MASAX M METOJax
MaTEeMaTUKH;

— TOHMMAaHHME 3HAYMMOCTH MAaTeMaTHKH JJIsi HayYHO-TEXHHUYECKOIro Iporpecca,
chOpMHPOBAHHOCTh,  OTHOIIEHWS K  MaTeMaThke Kak K  4acTu
OOIIEYeIOBEYECKON KYJIbTYphl 4Yepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS
MaTEMAaTHKH, SBOJIIOIUEH MaTEeMaTUYECKUX HJICH;

— pa3BUTHE JIOTUYECKOTO MBIIUICHHS, TPOCTPAHCTBEHHOTO BOOOpaKEHUS,
QITOPUTMHYECKOW  KYJIBTYPbl, KPUTUYHOCTH MBIIUICHUS Ha  ypPOBHE,
HEOOXOoaMMOM it Oyaymied mnpodeCCUOHAIIBHOW — JIEITeIbHOCTH, IS
MPOJI0JKEHUS 00pa30BaHus M CaMOO0OPa30BaHUS;

— OBJIQJICHUE MAaTEeMaTHYECKUMHU 3HAHUSIMH M YMEHUSMH, HEOOXOJIUMBIMU B
MOBCEHEBHON O KM3HU, JJII OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX
JUCHUTUIMH U JUCIUIUIMH TPOQPECCHOHAIBHOTO IMKIIA, JJIs TOJy4YCeHUS
oOpa3oBaHus B 00JacTsAX, HE TPEOYIOWUX YIIyOJEHHOW MaTeMaTH4eCKOM
MOTOTOBKU;

— TOTOBHOCTb M CIIOCOOHOCTH K 0O0pa30BaHMIO, B TOM YHUCJIE CaMOOOpa30BaHMUIO,
Ha TPOTSHKCHUM BCEH JKWU3HM, CO3HATEIHLHOC OTHOIICHHWE K HETPEPHIBHOMY
00pa30BaHUIO KaK YCIOBUIO YCHENTHOW MPO(ECCHOHAIBLHON M 00IEeCTBEHHON
NEeSATEeITLHOCTH;

— TOTOBHOCTh U CIIOCOOHOCTH K CAMOCTOSATEIHLHON TBOPYECKON M OTBETCTBEHHOU
NEeSATEeTbHOCTH;

— TOTOBHOCTh K KOJIUICKTUBHOW paboOTe, COTPYIHWYECTBY CO CBEPCTHHUKAMH B
oOpa3oBaTeIbHOM, OOIIECTBEHHO TIOJIE3HOM, Y4eOHO-UCCIEI0BATEIBCKOM,
MIPOCKTHOM U JPYTUX BUAAX JACATCIHHOCTH;

— OTHOIICHHE K MPOo(heCcCHOHATBHONU EATeTFHOCTH KaK BO3MOKHOCTH Yy4YacTHUs B
pPEIICHUHN JUYHBIX, OOIIECTBEHHBIX, TOCYJIAPCTBEHHBIX, OOIICHAIMOHATBHBIX
npobiiem;



Memanpeomemmublx.:
YMEHHUE CaMOCTOSITEIBHO ONPENEIIATD LENN IEATEIbHOCTH U COCTABIIATh IIAHBI
NEATEIbHOCTH,  CAMOCTOSITEIBHO  OCYILECTBIIATb,  KOHTPOJUPOBaTh U
KOPPEKTUPOBATh JIE€ATEIBHOCTD; UCIIOJIb30BAaTh BCE BO3MOXKHBIE PECYPCHI IS
JOCTH)KEHHSI TMOCTaBJICHHBIX LIEJIEH W pealn3alii IUIAHOB JE€ATEIbHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUN B PA3JINYHBIX CUTYAIUX;
yMEHHE MPOAYKTUBHO OOIIaTbcsl M B3aUMOJEWCTBOBAaTH B  Ipoliecce
COBMECTHOI J€ATEIbHOCTH, YUYUTHIBATh MO3ULUUU JPYTUX YYaCTHHUKOB
NEeSATENIbHOCTH, 3 (HEKTUBHO pa3peniaTb KOH(PIUKTHI;
BJQJICHWE HaBbIKAMU  [IO3HABATEIbHOM, Y4EOHO-UCCIEIOBATENLCKON U
MPOEKTHOM JI€ATEIbHOCTH, HaBbIKAMU pa3pelieHusi npoOseM; CIocOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIBHOMY MOHMCKY METOJOB PELICHUS MPAKTUYECKUX
3aJ1a4, MPUMEHEHHIO PA3JIMYHbIX METOJOB MO3HAHUS;
TOTOBHOCTh M CIOCOOHOCTh K  CAMOCTOSITENIbHOM  MH(MOPMalMOHHO-
IIO3HABATEJIbHOM  JIEATEIBbHOCTH, BKIJIIOYAasl YMEHUE OPUEHTUPOBATHCS B
pa3IMYHBIX ~ WMCTOYHUKAX  MHPOpPMAIMHM, KPUTUYECKHM  OLEHUBAaTh U
UHTEPIIPETUPOBATH HH(POPMALINIO, TOTYIAEMYIO U3 Pa3IMUHbIX UCTOYHUKOB;
BJIJICHUE SI3BIKOBBIMU CPEICTBAMU: YMEHHUE SICHO, JJOTUYHO M TOYHO H3Jararb
CBOIO TOYKY 3PEHHSI, UCIIONb30BATh aJI€KBATHBIE S3bIKOBBIE CPECTBA,;
BJA/JICHNE  HaBbIKAMM  IIO3HABATEJIbHOM  peduIeKCMM  KaKk  OCO3HaHUS
COBEPILIAEMBIX JEHCTBUM M MBICIUTENIBHBIX IPOLECCOB, MX PE3YJIbTATOB U
OCHOBAHMM, TPaHUL] CBOETO 3HAHUS U HE3HAHUS, HOBBIX MO3HABATENIbHBIX 3a/1a4
Y CPEJICTB ISl UX JOCTHIKEHHS,
LEJIEYCTPEMIIEHHOCTh B MMOMCKAX M MPUHATUU PELICHUI, COOOPa3UTENbHOCTh U
UHTYUIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX NPEICTABICHUNA; CIHOCOOHOCTD
BOCIIPUHUMATh KPacoTy U TAPMOHUIO MUPA;

npeoOMemHbix.
C()OPMUPOBAHHOCTH MPEACTABIEHUH O MaTeMaTHKEe KaK YacTH MHUPOBOM
KyJIbTYpbl U MECT€ MAaT€MaTUKU B COBPEMEHHOW LMBUIM3ALUHU, CHOcOo0ax
ONMCAHMSI SIBJIEHUI PEaJbHOTO MUPAa HA MATEMATUYECKOM SI3bIKE;
c(OPMHPOBAHHOCTh TMPEACTABICHUA O MAaTeMAaTHYECKUX MOHATUAX Kak
BAKHEUIINX MATEMATUYECKUX MOJEISX, MO3BOJSIOIIUX OMUCHIBATh U U3y4yaTh
pa3Hble MPOIECChl U SBJICHUS; MOHUMAHHE BO3MOKHOCTH aKCMOMATHYECKOTO
MOCTPOEHUSI MATEMAaTUYECKUX TEOPUIA;
BJIAJCHUE METOAAMHU JI0Ka3aTeJIbCTB W AJITOPUTMOB PELICHUS, YMEHHE UX
IPUMEHSATH, IPOBOJAUTH J0KAa3aTEIbHbIE PACCYKICHHS B XOJ1€ PELICHUS 3a/1a4;
BJIAJCHUE  CTAaHJAPTHBIMM  NPHUEMAMHM  PELICHUS  PAalMOHAIBHBIX U
UPpPALMOHAIBHBIX,  [OKAa3aTEJIbHBIX, CTENEHHBIX,  TPUTOHOMETPHUUYECKHUX
YpaBHEHUH W  HEPABEHCTB, UX CHUCTEM; HCIMOJIb30BAHUE TOTOBBIX
KOMITBIOTEPHBIX TMPOTPaMM, B TOM 4YHUCJIE JJIsl TMOWCKAa NYyTH pEUIeHUS MU
WUTIOCTPALIUY PEIICHHS] YPABHEHUI U HEPABEHCTB;
c(OPMUPOBAHHOCTbH NMPEACTABIECHUI 00 OCHOBHBIX MOHATUSAX MAaTEMAaTUYECKOTO
aHalM3a W WX CBOICTBAax, BJIAJICHHE YMEHHUEM XapaKTE€pU30BATh MOBEICHHE



(GyHKIUI, HCIIOJIB30BAHUE MOJYYEHHBIX 3HAHUM JJI ONMCAaHUSA W aHaJIM3a
peanbHbIX 3aBUCUMOCTEN;

— BJAJCHUE OCHOBHBIMM IIOHATUAMHM O IUIOCKMX U IPOCTPAHCTBEHHBIX
reOMETpPUUECKUX (Urypax, MX OCHOBHBIX CBOWMCTBaxX; C(HOPMHPOBAHHOCTH
YMEHHsI paclio3HaBaTh TeOMETpUUecKue (PUrypbl Ha udepTekax, MOJCIAX U B
peaJIbHOM MHUpE; NIPUMEHEHHUE U3YUYEHHBIX CBOMICTB reOMETpUUYECKUX (Uryp U
GopMynl il pelIeHUsT TEOMETPUYECKMX 3a7ad M 3aJad C IPAKTUYECKUM
COJIEpKaHUEM;

— c(hopMHpPOBAaHHOCTh TPEACTABICHUN O IMpolLeccaX U SBICHUSAX, HUMEIOIINX
BEPOSTHOCTHBIA XapaKTEP, CTATUCTHYECKUX 3aKOHOMEPHOCTAX B PEATBHOM
MHpE, OCHOBHBIX MOHSATHUAX JJIEMEHTAPHOM TEOPHUHM BEPOATHOCTEN; YMEHUU
HaXOJUTh M OLEHUBATh BEPOSITHOCTU HACTYIUIEHUS COOBITHI B MPOCTEUIINX
IIPAKTUYECKUX CUTYALUSIX U OCHOBHBIE XapaKTEPUCTUKHU CITyYaHBIX BEJIINYNH;

— BJAJCHUE HABBIKAMM MCIIOJIb30BAHMS I'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IpU
peLIEeHNH 3a1a4.

OcBoenue  coxepxkaHusi  ydeOHOM  mucuumuinHbl  «MHbopmaTHka
o0ecreynBaeT JOCTIKEHUE 00YUYAIOIIUMUCS Ce0VIouUx pe3yibmamoag.
JIUYHOCHIHBIX.

— YyBCTBO TOPAOCTH W YBAXEHUS K WCTOPHUU PA3BUTHI M JTOCTHKCHUSIM
OTCUECTBCHHONW WH(POPMATHKA B MHPOBOH WHAYCTPUH WH(POPMAITMOHHBIX
TEXHOJIOTHI;

— OCO3HAHHE CBOETO MecTa B MH()OPMAIIMOHHOM OOIIECTBE;

— TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSITEJIbHOM U OTBETCTBEHHOW TBOPUYECKOM
NEATEILHOCTH C  HCIOJB30BaHUEM HWHOOPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHI;

— YMEHHE WCIOJb30BaTh JOCTIKCHUS COBPEMEHHOW WHQGOPMATHKH IS
TIOBBIIICHUSI COOCTBEHHOTO WHTEIUICKTYaJbHOTO pAa3BUTHUS B BBIOPAaHHOU
poeCCHOHATEHON NESITEIIBHOCTH, CAaMOCTOSATEILHO (OPMUPOBATH HOBBIC TS
ceOs 3HaHUs B MpodeCcCUOHATBHON 00J1acTH, UCTIONB3YSI JJISl 9TOTO JTOCTYIHBIC
WCTOYHUKHU MHGOPMAIINH;

— YMEHHE BBICTPaMBATh KOHCTPYKTHBHBIE B3aWMOOTHOIIEHUS B KOMAaHJIHOM
paboTe MO pemieHuto OO0mMX 3a7ad, B TOM YHCJIE C HKCIOJIb30BAHUEM
COBPEMEHHBIX CPEJICTB CETEBBIX KOMMYHHKAITU;

— YMEHHE YIIPaBIATh CBOCH TIO03HABATEIBHOM JACATCIBHOCTBIO, IPOBOJIUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O MHTEJUICKTYaJIbHOTO Pa3BUTHSI, B TOM YHCIIC
C MICTIOJIb30BAaHMEM COBPEMEHHBIX 3JIEKTPOHHBIX 00pa30BaTEIIbHBIX PECYPCOB;

— YMEHHE BbIOMpATh TPAMOTHOE TOBEJICHHUE TIPH UCIIOJIb30BAHUU PA3HOOOPA3HBIX
cpenctB  MH(DOPMAIMOHHO-KOMMYHUKAITMOHHBIX ~ TEXHOJIOTHMM  Kak B
poeCcCHOHANILHOM ESITEIBHOCTH, TaK U B OBITY;

— TOTOBHOCTH K MPOJODKCHHIO OOpa30BaHUS M TIOBBINICHUIO KBaTW(DHUKAIIUU B
n30paHHOU TPOGECCUOHAIBHOW JEATEIbHOCTH HAa OCHOBE Pa3BUTHUS JIMYHBIX
UH(OPMAIMOHHO-KOMMYHHUKAIITMOHHBIX KOMIIETEHINH;



Memanpeomemmbix.
YMEHHUE OMPEIEATh IEH, COCTaBISATh IJIAHBI JNESITEIBHOCTH W OMPEICSITh
CpeICTBa, HEOOXOAUMBIE JIJIS MX peanu3alluy;
UCIIOJIb30BAaHUE PA3IMYHBIX BHUJOB TO3HABATEIBHOM JIEATETBHOCTH IS
penieHust UHGOPMAIMOHHBIX 33]1a4, IPUMEHEHUE OCHOBHBIX METO0B MO3HAHUS
(HaOmro/leHUs, OMHUCAHUS, W3MEpPEHHUs, OHKCIEPUMEHTA) [Jisi OpraHu3aluu
y4eOHO-UCCIEeI0BATENbCKON U TPOEKTHOU JEATEIbHOCTH C HCIOJIb30BAHUEM
MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTH;
WCIIOJIb30BAHUE PA3NMYHBIX HHPOPMAIMOHHBIX OOBEKTOB, C KOTOPBIMHU
BO3HHMKAET HEOOXOJAMMOCTh CTAJIKUBAThCA B TMpodeccHoHanbHOl cdepe B
V3YUYCHHH SIBJICHUU U MPOLECCOB;
UCIIOJIb30BAHUE PA3JIMYHBIX HCTOYHHUKOB HHQOpMAlMKM, B TOM YHCIE
AJNIEKTPOHHBIX ~ OMOMMOTEK,  yMEHUE  KPUTHYECKH  OICHHBaTh U
UHTEPHPETUPOBATH MH(GOPMAIINIO, TTOTYYAEMYI0 U3 Pa3IMYHbIX UCTOYHUKOB, B
TOM unciie u3 cetu UHTepHer;
yMEHUE aHaJM3WpOBaTh H TPEACTABIATh HWHPOPMANWIO, JaHHYIO B
AJIEKTPOHHBIX (popMaTax Ha KOMIBIOTEPE B Pa3IMYHBIX BUIAX;
YMEHUE HCIOJb30BaTh CpelcTBa  MHOOPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTMA B PEIIEHUM  KOTHUTHUBHBIX, = KOMMYHUKATUBHBIX  H
OpraHU3allMOHHBIX 337]a4 C COOJIIOJICHHEM TPeOOBAHUI IPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, PeCypcocOepeKeHMs, MPABOBBIX U ITUUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€30MMacHOCTH;
yMEHHE IMyOJMYHO TMPENCTaBIATh PE3yJbTaThl COOCTBEHHOTO HCCIIEIOBaHUS,
BECTH JHUCKYCCHH, JOCTYIMHO M TApMOHUYHO CoYeTas CoJepKaHhe U (POPMBI
npeacTaBigeMod  MHPOpPMALMK  CpeIcTBaMM  MH(DOPMAMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

npeoOMemHbix.
c(hOpMHUPOBAHHOCTH MPEACTABICHUM O POJi HHPOPMAIIUK U UHPOPMAITUOHHBIX
IIPOLIECCOB B OKPY’KAIOLIEM MHPE;
BJIQJICHUE HaBBIKAMHU QJTOPUTMUYECKOTO MBINIJICHUS W TIOHMMAaHHE METOOB
(GOpMaIbHOTO ~ OMHUCAHWS aJTOPUTMOB, BJQJCHWEC 3HAHWEM OCHOBHBIX
AITOPUTMHYECKUX KOHCTPYKITUH, YMEHHE aHATM3UPOBATH aJITOPUTMBI;
WCITOJIb30BAaHUE TOTOBBIX MPUKJIATHBIX KOMITBIOTEPHBIX MPOTPAMM 110 TIPODHITIO
MOTOTOBKH;
BIAJCHUE CIOCOOAMH TPEACTABICHUS, XpaHEHUs W O00paOOTKM JaHHBIX Ha
KOMIIBIOTEPE;
BJIaJICHUE KOMITBIOTEPHBIMHU CPEJICTBAMU IIPEJICTABIICHNS M aHAIW3a JAHHBIX B
AIIEKTPOHHBIX TaOJUIIAX;
c(hOpMHPOBAHHOCTH NIPEICTABIICHNUN 0 06a3aX TaHHBIX U MPOCTCHIINX CPEICTBAX
YIPaBJICHUS MU,
chOPMHPOBAHHOCTh  TPEICTABICHUNA O  KOMIBIOTEPHO-MATEeMaTHIECKUX
MOJIETIAX M HEOOXOJUMOCTH aHAJIM3a COOTBETCTBUS MOJEIIA U MOJICTUPYEMOTO
oOBekTa (mmporiecca);



— BIIAJICHHE TUMOBBIMU MPHUEMaMH HAIUCAHUs MPOTPaMMBbI Ha alTOPUTMHUECKOM
S3bIKE JUIA PEIICHUS CTaHJApPTHOM 3aJayd C HCIOJIb30BAHUEM OCHOBHBIX
KOHCTPYKIUH S3bIKa IPOTPaMMHUPOBAHUS;

— chOpMHUPOBAHHOCTH 0A30BBIX HABBIKOB U YMEHUH 110 COOJIIOICHUIO TpeOOBaHUN
TEXHUKA O€30MacHOCTH, TUTHEHBI U pecypcocOepekeHusi mpu padboTe co
cpeacTBaMu MH(POpPMaTU3AINH;

— TOHMMAaHHE OCHOB IIPABOBBIX aCIMEKTOB HCIOJIb30BAHUS KOMIIBIOTEPHBIX
IporpaMM M Mpas JAOCTYMa K rI100abHBIM HH(POPMAIIMOHHBIM CEPBUCAM;

— MPUMEHEHHE Ha TPAKTHKE CPEACTB 3aIlIUThl MHQOpPMAIMHU OT BPEIOHOCHBIX
nporpamm, COOJIOJEHUE MpaBWJ JIMYHON OE€30MacHOCTH M 3THKU B padoTe C
uH(pOpMalrel 1 cpeacTBaMu KOMMyHUKaIuii B THTepHeTe.

OcBoeHME  MporpaMMbl  y4eOHOM  JUCHMIUIMHBI ~ HAMpaBJICHO  Ha
dbopmupoBanue oommx kommnereHnuit (OK):

OK 10. Hcrnons3oBaThb yMEHHMS W 3HaHHS YYCOHBIX JIUCIUILUINH
dbenepaabHOro rocy1apCTBEHHOTO 00Pa30BaTEIbHOTO CTaHAapTa CPEIHETO OOIIEeTo
oOpa3zoBaHus B IpodeccHoHaIbHON AeTeTbHOCTH.

1.4. Konuuecmeo uacoe na oceoenue pabdoueii npozpammvl y4eOHOU
OUCUUNIUHBL:

MaKCUMaJbHOW yueOHOU Harpy3ku oOydaromierocs 153 daca, B TOM 4nce:
00s13aTeIBPHON ayAMTOPHOU yUeOHON Harpy3ku oOydaromierocs 108 yacos;
CaMOCTOSATENbHOM paboThl 00yJaromerocs 45 4acos.



2. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCHUNIJIAHBI

2.1. Obvem yueonon oucuyunaunvl «Mamemamuka u uH@opmamura» u
6UObL YUeOH oIl padomol

Bup yuedHoii paboTbl Oobvem uacos
MaxkcuMmajibHasi ydeOHas HAarpy3Ka (Bcero) 153
O06s13aTesibHAs ayIUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 108

B TOM YMCJIC:

nabopaTopHbIe pabOThI -

IMPAKTUYCCKHUE 3aHATUA -

KOHTPOJIbHBIE pabOTHI -

KypcoBas pabota (npoekt) (eciu npedycmomperno) -

CamocrosiTesibHasi padoTa o0yuyawuierocs (Bcero) 45

Hmoecosasn ammecmayusl 6 d)OpMe IK3AMEHA.
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2.2. Padouuit memamuuecKkuil nian u cooeprycanue yueonou oucyuniunovt «Mamemamuxka u ungopmamuray.

2.2.1. Pabouuit memamuueckuii nian u cooepiicanue pazoena «Mamemamuxay.

HaumenoBaHue pa3ieiioB Copepxxanue yueOHOro MmaTepuaJia, 1a0opaTopHbie M NpaKTHYecKHe padoThl, O0bem yacoB Yposenn
U TeM caMocCTosiTe/IbHAasi padoTa 00y4arImmuxcs 0CBOEHMS
1 2 3 4
Pasznen 1. [leiicTBUTEIbHBIE YHCJIA 12
Tema 1.1. Conep:kanue y4eOHOro MaTepuaa
JleficTBUTEILHBIE YHCIIA, 1 JlelicTBUTENBHBIE YKCIIa, A0COIOTHASA U OTHOCUTEbHAS IIOTPELLIHOCTH
ITpubimkeHHbIE npUOIMKEHUH, TPAKTUYECKUE TPUEMBI BEIUUCIICHUH ¢ TPUOIMKEHHBIMU
BbIYHCJICHUS U JAHHBIMHU.
BBITUC/IUTE/IbHBIE 2 | HevictButenbHble yncna. [Ipubiamkenne eiiCTBUTEIbHBIX YHCET KOHEUHBIMU 4 12
cpeacrsa JIECITUYHBIMU I[p06}IMI/I. '
3 | [orpemnoctu npubnmxeHnit u Beraucienuii. [Ipakrnyeckue npuemsl
BBIUUCIICHUH ¢ IPUOIMKEHHBIMU JTAHHBIMHU.
4 | BeluucieHue ¢ IOMOIIbI0 MUKPOKAJIBKYJISITOPOB. Bhruncienue 3HaueHui
BBIPAKCHUM.
Tema 1.2. Coaep:xxaHue yueOHOIro MaTepuaJia
YpaBHeHnus u 1 | CnocoObl pemieHH JMHEWHBIX YpaBHEHUH M HEPAaBEHCTB C OJHOMU
HepaBeHCTBA NePBoii U MIEPEMEHHOM, KBaJpaTHBIX YypaBHEHHHl M HepaBeHCTB. CrocoObl pelieHui
BTOPOH CTENEeHU UppalMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB. 4 1,2
2 | Pemenue TUHEWHBIX W KBAJIPATHBIX YPAaBHEHUH U ypaBHEHUH, IPUBOISAIINAX K
HUM. PerieHne TMHENHBIX U KBaJPAaTHBIX HEPABEHCTB, CUCTEM HEPaBEHCTB.
Pemrenne npocTenmmx MppalMoOHAIbHbIX YPABHEHUN U HEPABEHCTB.
Tema 1.3. Coaep:xxaHue yueOHOIro MaTepuaJia
Omnpeaeanrenu 1 | IlonsTHs onpeaenuTesei BTOPOro U TPEThEro MOpsiIKa, CIIOCOObI pelIeHus
CHCTEM JIMHEHHBIX YPABHEHUH C IBYMS U TPEMs HEM3BECTHBIMH.
2 | Beluucrenue onpeaenauTenei BTOPOro U TPEThEro NOpsijiKa, pelieHne
CUCTEMBI YPaBHEHHI ¢ IBYMsI U TPeMsI HEU3BECTHBIMU C IIOMOILBIO 4 1,2
ONPEJIEIUTENIEH BTOPOTO U TPETHETO MOPSIKA.
3. | Onpenenureny BTOPOTO U TPETHETO MOpsiaKa. Pemenue cucreM JTMHEWHBIX

ypaBHCHI/Iﬁ ¢ 2 ¥ 3 HEM3BECTHBLIMU C IIOMOIIBIO OHpCI[CJlHTCJ'ICﬁ BTOpPOT'O U
TPETHETO MOPAaKaA.
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Pa3nea 2. IlocsenoBaTe IbHOCTH M (PYHKIIMH

12

Tema 2.1.
IlocienoBaTeIbHOCTH.
IMpenen
MOCJIEeA0BATEIbHOCTH

Cone

piKaHHMe Y4eOHOIr0 MaTepuaJia

1

Onpenenenue 4ucaoBo nociaeaoBarenbHocTu. OnpeeneHue npeaena
MIOCJIEI0BATEIHLHOCTH.

Haxoxnenue npezena nocnenosarensbHocTedl. Yucnosas
nociuenoBarenbHOCTh. [lpeaen uncioBoil nocnenoparesbHocTu. Yncro e.

Tema 2.2.
YucaoBas pyHkumus, ee
CBOlicTBA M rpapuKku

DKAHUE y‘l66HOF0 MaTepuaJjia

Onpenenenue 4ucnoBoii GyHKIMHU, ciocoObI ee 3ananus. [Ipocreiimme
npeoOpazoBanus rpadukoB GyHkmmii. CBolicTBa QYyHKIIUH, IEPEUUCIICHHBIC B
COJICp)KaHUU Y4eOHOr0 MaTepHala.

Haxoxnenue obnactu onpeaencuus GyHkipn. HaxoxaeHne 3HaueHUs
(GyHKIUY, 3aIaHHON aHATUTHYECKH WK rpauUecKu, 10 3HAYCHUIO
aprymeHTa u Hao0oport. [locTpoeHne rpadiku M3BECTHBIX CTEIICHHBIX
¢bynkiuu. [IpuMeHeHne reoMeTpruIecKre mpeoopa3oBanus (CABHUT U
nedopmaruio) npu nocrpoenuu rpapukos. Ilo rpaduxy dynkumum
YCTaHABJIMBAHUE €€ BaXKHCUIITNE CBOWCTBA (MOHOTOHHOCTD, OTPAHHYEHHOCTb,
YETHOCTh, HEYETHOCTD, IIEPHOAMYHOCTh, HEIIPEPHIBHOCTH ).

Uucnosas ¢pyskius. CrocoObl 3a1anust pyHkuuu. I'papuku GyHKIUI.
ITpocreiimme npeoOpa3oBanus rpadgukoB GyHKIHNA. MOHOTOHHOCTB,
OTrPaHUYEHHOCTh, YETHOCTh U HEYETHOCTb, NEPUOAUYHOCTD (DYHKIIUU.
Oo6partHas pyHKIHS.

1,2

CamocrosiTesibHasi padoTa

Pemenue 3a1au Ha TeMy «HucioBble PyHKIIUNY.

Tema 2.3.
Ipenea pynkuuun

Cone

DKAHUE yqeﬁﬂoro MaTrepuaJjia

1

Onpenenenue npeaena GyHkuu B Touke. CBONHCTBaA Mpefena GyHKINUN B
Touke. PopMyIibl 3aMeuaTeNbHbIX NpeaenoB. OnpeaeneHne HePepbIBHOCTH
¢yHkuuu B Touke. CBOICTBa HENPEPHIBHBIX (DYHKIIMH.

Boruncnenue npeaensl pyHKuuii B Touke U Ha OeckoHeuHocTH. [Ipenen
¢ynkuuu B Touke. OCHOBHBIE CBOMCTBa mpesena. [Ipenen GpyHKuu B Touke u
Ha OeckoHeyHocTH. [Ipesen ynucioBoii mocienoBaTenbHOCTH. [1epBroIii n
BTOpOI 3aMeyaTeNbHble Tpeaessl. HempepblBHOCTh (DyHKIIMK B TOUKE U Ha
npoMexyTke. CBoWCTBa HENPEPHIBHBIX (PYHKIINH.
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Pa3nea 3. Iloka3aresu, Jjorapupmuueckas ¥ cTeneHHAs (PYHKIHH

16

Conep:kaHue y4eOHOIr0 MaTepuaa
1 | IlousTHe CTeNEHU C IEUCTBUTEIIBHBIM [TOKA3aTeIeM U €€ cBolcTBa. CTeneHb ¢
IIPOU3BOJILHBIM JIEUCTBUTEIIBHBIM TIOKa3aTeNeM 1 ee CBOMICTBA. § 5 12
T 3.1 [TpeoOpa3oBaHue U BEIYUCICHIE 3HAYCHUHN TIOKA3aTEIbHBIX BBIPAKCHH. ’
ema 3.5 2 | BeimonHeHue AecTBUS HAJ CTENIEHSIMU. BhIUuciIeHe 3HaUeHUS
Crenensb u ee cBoiicTBa M
[T0KA3aTEJIbHBIX BBIPAKEHUM.
CamocrosiTeibHas padora
NuauBunyansHoe 3a1anne « CTENEHU U KOPHW», MHAUBUIYAJbHOE 3a/JaHue 4 3
«VppanvonaibHble YpaBHEHHUS U HEPABEHCTBA.
Coaep:xanue yueOHOIro MaTepuaJia
1 | Onpenenenue norapudma yucna. CBoicTBa JIorapuhMoB.
Tema 3.2. 2 | Briuucnenue 3Ha4eHus TOrapuPMUUECKUX BBIPAKEHHUH C TOMOIIIbIO
JorapugMbI 1 HX OCHOBHBIX TO)K/IECTB ¥ BHMHCTHTENLHEIX CPEAICTE. 4 1,2
CBOICTBA 3 | Jlorapudmsl u ux cBoiictBa. Hatypanbusie Jlorapudmel. Jlecatuunsie
norapudmsl. [IpeodpazoBaHue v BRIYHCICHUE 3HAYCHUH JIOTapU(PMUICCKUX
BBIPAYKECHMUIA.
4 | IlpeoOpa3zoBaHue U BHIYMCIECHUE 3HAUEHUHN JTOrapu(MUYECKUX BHIPAKEHUH.
Coaep:xxaHue yueOHOIro MaTepuaJia
1 | CroiicTBa u rpaduku nokas3areiabHOH, J0rapupMUUECKON U CTENIEHHOM
Tema 3.3. byHKIMIA.
IHoka3aTeabHas, 2 | Iloctpoenue rpaduKoB MOKa3aTENbHBIX, JJIOTapUPMUUIECKUX QYHKIUH Tpu
Jorapupmuueckas u Pa3IMYHbIX OCHOBAHUAX U Ha HUX WJUIIOCTPUPOBATH CBOMCTBA (DYHKIIMIA; 4 1,2
cTeneHHass (PYHKIUH, UX peoOpa3oBhIBaTh 3TH IpadUKH MyTeM CBUTA U JedopMaIiu.
CBOlicTBA M rpapuKku 3 | [NokazarenbHas, Torapudmudeckas, crerneHHas QyHKIHH, UX CBOWCTBA U
rpaduku. [TocTpoeHue Moka3aTeabHbIX JIOTAPU(PMUIECKIX U CTETIEHHBIX
rpadukoB QyHKIHH.
Tema 3.4. Coaep:xxkaHue y4eOHOIro MaTepuaJia
IHoka3aTenbHble U 1 | CnocoOsl perienus MPOCTEHIINX TOKA3aTENbHBIX U JTOTapu(OMUUECKUX
Jorapupmmuueckue ypaBHeHHH. CrIOCOOBI pelIeHns MOKa3aTeNbHbIX U Jorapu(pMUIecKux 2 1,2
YPABHEHHUSA U HepaBeHCTB. PellleHne HeCOXKHBIX YpaBHEHUH.
HepaBeHCTBa
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[TokazarenbHble U Torapupmudeckre ypaBHeHus. CriocoOsl perieHus
MIPOCTEHIIINX ¥ CBOJSIIMXCS K HUM TIOKA3aTeIbHBIX U JIOTapU(MUICCKIX
ypaBHenuii. [TokazarenbHble u Jorapudmuueckre HepaBeHCcTBa. Perenue
MPOCTEUIINX IMOKA3aTEIBbHBIX M JOrapuPMHUECKUX HEPABEHCTB.

Pa3neu 4. Tpuronomerpuyeckue GyHKIUH

22

Tema 4.1.
ToxnecTBeHHBIE
npeodpa3oBanus

Cone

psKaHHMe Y4eOHOI0 MaTepuaJia

1

Omnpenenenue paauana, GopmyJisl epeBoa rpayCHON Mephl yria B
panuaHHyio 1 006paTtHO. OnpeneneHus CHHyca, KOCUHyca, TaHTeHca U
KoTaHreHca uncia. OcHoBHBIE (hOpMyITbl TpUuronometpuu. [lonarus
0OpaTHBIX TPUTOHOMETPHUYCSCKUX (PYHKIIHIA.

Boruncnenue 3HaueHUs TPUTOHOMETPUUYECKUX (PYHKIMH ¢ 3aJaHHOU
CTENeHbI0 TOYHOCTH. [IpeoOpa3zoBaHre TPUTOHOMETPUUECKHUX BbIPAKEHUIH,
UCIOJIb3Ysl TPUTOHOMETPUYECKUE (POPMYIIBL.

Panuannoe uzmepenue yriaoB 1 1yr. COOTHOILIEHUS! MEKY IPayCHOHN U
panuanHoi Mepamu yriia. CHHYC, KOCHHYC, TAHT'€HC, KOTAHI€HC YUCIIa.
Tpuronomerpudeckre GyHKIHUU YUCIOBOTO apIyMEHTa, 3HAKU MX 3HAUYCHUH.

CooTHOUIEHUSI MEXIY TPUTOHOMETPUYECKUMHU (YHKIUSMHU OJJHOTO
aprymenTta. ®opmysl npuBeneHus. YeTHOCTh U HEUETHOCTh
TpUroHomerpuueckux pyHkuud. opmyiel cioxxeHus. PopMyIibl IBOMHOTO U
MOJIOBUHHOTO aprymMeHTa. [IpeoOpa3oBanus CyMM TPUTOHOMETPUUYECKUX
¢yHkuuit B npousseneHus. [IpeoOpasoBanue nponsBeaeHUH
TPUTOHOMETPUUECKUX QYHKIMI B cyMMBl. [TleproanunocTsb
TPUTOHOMETpHUECKUX (PYHKIMNA. Briurcienne 3HaueHui U TOXK/1€CTBEHHbIE
peoOpa3oBaHus TPUTOHOMETPUUECKUX BhIpakeHU. OOpaTHbIe
TPUTOHOMETPHUECKUE (PYHKIHH.

1,2

CamocrosiTesibHasi padoTa

NunuBunyansHOe 3a1adne « T0oXIeCTBEHHBIC TPE0OPA3OBAHUS).

Tema 4.2.
CaoiicTBa 1 rpadpuku
TPUTOHOMETPHYECKUX

GyHkumi

Cone

pKaHHe YUeOHOro MaTepuaJia

1

CoiicTBa u rpaduku TpuroHoMeTpudeckux GyHkuuii. CBolcTBa U rpaduKu
00paTHBIX TPUTOHOMETPUUYECKUX (PYHKIIHM.

2

ITocTpoenue rpaMKOB TPUTOHOMETPUUECKUX (DYHKIIMKA M Ha HUX
WLTIOCTPUPOBATH CBOIMCTBA (DYHKIINI; IPUMEHSTh T€OMETPHUYECKHE
npeoOpa3oBaHus (CABUT U J1eopMaltio) IpU HOCTPOSHUH TPadUKOB.

1,2
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CgoiicTBa 1 rpaduku TpuroHomerpuueckux pynkmuii. [locrpoerue
reoMeTpHUECKUX Ipeodpa3oBanuii (casura u qegopmanuu). CBoiicTBa u
rpaduKku 0OpaTHBIX TPUTOHOMETPUICCKUX (DYHKIIUM.

Tema 4.3.
Tpuronomerpuveckue
YPABHEHHUS U
HEepPaBeHCTBA

Cone

DKAHUE y‘IEGHOI‘O MaTepuajia

CriocoObI pereHust MPOCTEHITNX TPUTOHOMETPUIECKUX ypaBHEeHHH. CriocoOb!
peLeH sl IPOCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

Pemrenne npocTenmmx TpPUroHOMETPUYECKUX ypaBHEeHUN. Pemenue
HECJIOXKHBIX YPABHEHUM, CBOAAIIMXCS K IPOCTEUIIUM C ITIOMOILBIO
TPUTOHOMETpHUYECKUX (hopMyIl. Perienne nmpocTelimmx TpUroHOMEeTPUYECKIX
HEPABEHCTB.

[Ipocreiimme TpuroHoMeTpudeckrne ypaBHeHus. CriocoObl pemeHns
TPUTOHOMETPUUYECKHUX ypaBHEHUI. TpUrOHOMETPUUECKNE HEPABEHCTBA
Pemenne npocTermmx TPUrOHOMETPHYECKUX HEPABEHCTB.

1,2

CamocrosiTesibHasi padoTa

Pemenue 3agau Ha TEMY ((TpI/Il"OHOMeTpI/I‘IeCKI/Ie YPaBHCHUA U HCPABCHCTBAY.

Paspen 5. InddpepennnanbHbie HCUMCICHUAS

10

Tema 5.1.
IIpousBoaHas GpyHKIUH

Cone

DKAHUE yqeﬁnoro MaTepuajia

1

Onpenenenre Npou3BOJHON, €€ T€OMETPUUECKUI U MEXaHUUECKUN CMBICTT.
ITpaBuna u popmy:sl nupdepentupoBanus GyHkiuin. OnpeneneHne
mudepeHnnana QyHKIUH U €ro TeoMeTpudeckuil cMmbici. OnpeneneHue
BTOPOW MPOU3BOJIHOM, €€ (PU3NUECKUIA CMBICIL.

HuddepenunpoBanre GpyHKINH, UCTIOIb3Ys TaOINIly IPOU3BOAHBIX U
npaBuia JuQepeHMpoBaHus, HAXOAUTh MPOU3BOIHBIE CIOKHBIX (DYHKITHH.
Boruncnenue 3HaueHns NpOUM3BOIHON (QYHKIIMU B YKa3aHHOW TOUKE.
Haxosxnenue yrioBoro ko3 @uureHTa u yriia HakJIoHa KacaTeJIbHOH,
COCTaBJICHHE YPaBHEHMsI KacaTeJIbHOU U HOpMaJH K rpa@uKy QyHKIHNU B
JTAHHOHM TOYKE.

Haxoxnenne ckopocTy u3MeHeHHs! YHKIIMH B TOUKE.

[TpumMeHeHre TPOU3BOIHON AJISl HCCIEIOBAHUS PEANbHBIX (PU3UUYECKUX
MPOLIECCOB (HAX0XAECHUS CKOPOCTH HEPAaBHOMEPHOTO JIBH)KEHUS, YTIIOBOM
CKOPOCTH, CHJIbI IEPEMEHHOT0 TOKA, JINHEWHOM IJIOTHOCTH HEOJAHOPOIHOIO
CTEpPXHS U T.1.).

HaxoxneHne npon3BoJHBIX BTOPOTO MOPsiIKa, IPUMEHEHUE BTOPOI
MIPOM3BOJIHOM JUIsl pelieHus GU3NUecKuX 3aau.

1,2
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Haxoxnenne nuddepennnana pyHkumu, ¢ momoinsio auddepennnana,
NpUOIIDKCHHOE BBIYMCIICHUE 3HAUCHHS U IPUPALICHUs QYHKIMY B YKa3aHHOU
TOYKE.

[Ipou3BoaHas1, ee TeOMETPUUYECKUN U MEXaHUYeCKUW cMbIC. [Ipon3BoaHbIE
CYMMBI, IPOU3BEACHHS U YACTHOTO JABYX (DYHKITHIA.

[Ipou3BoHas CTENEHHON (PYHKIIMH C HATYpPaJIbHBIM ITOKa3aTeeM.
[Tpon3BoHAs TPUTOHOMETPHUECKUX (DYHKITHHA.

[TpaBuno nuddepeHupoBaHms CIOKHON U 00paTHON (DYHKITHIA.
[Tpon3BoHBIE TOKA3aTENBHOM, JOrapuPMUIECKON 1 0OpaTHBIX
TPUTOHOMETPUUECKHUX (QYHKITHH.

Bropas npousBoHas u ee (GU3NUECKHIA CMBICIL.

Juddepennnan GyHKIUU U €ro TeoMeTpudeckuii cMbici. [Ipunoxxenue
maddepeHnmana K mpuOIMKEHHBIM BEIYUCICHUSM.

[Toctpoenue rpakoB TPUTOHOMETPUUECKUX (PYHKIIHH C TOMOIIIO
IIPOU3BOJHOM.

Tema 5.2.
Hccaenopanue GpyHKIHUH €
NOMOILIBIO TPOU3BOAHOI

Cope

psKaHHMe Y4eOHOIr0 MaTepuaJia

Heo0xonuMbie U IOCTATOYHBIC YCIIOBHSI BO3pAcTaHUs U yObIBaHUS (YHKIINH,
CYIIIECTBOBAHHS HKCTPEMyMa.

HeoOxomuMbie 1 JOCTATOYHBIC YCIIOBHS BBITYKJIOCTH U BOTHYTOCTH rpaduka
¢dbyukiuu. OnpeneneHue TOYKU neperuoda.

O6mras cxema noctpoeHust rpadhukoB GyHKIIUNA ¢ TOMOIIBIO TTPOU3BOIHOM.
[TpaBuio HaxoxIeHUST HAMOONIBIIEr0 M HAMMEHBIIET0 3HAaYeHUs (DYHKIIUY Ha
MTPOMEXKYTKE.

[TpumeHeHre TPOU3BOTHOMN /JISI HAXOXKICHUS TPOMEKYTKOB MOHOTOHHOCTH H
KCTPEMYMOB (DYHKIIUH.

HaxosxneHne ¢ moMomibio MPOU3BOIHON MTPOMEKYTKOB BBITYKIOCTH U
BOTHYTOCTHU Ipaduka (pyHKIUHU, TOUKU eperuoa.

[IpoBenenue uccienoBaHus ¥ MOCTPOCHHE rpad)KOB MHOTOUJICHOB.
Haxosxnenne HauOoJIbIIero 1 HAMMEHBIIEro 3HaYeHus! (PyHKIINH,
HETPEPHIBHON Ha MMPOMEKYTKE.

Perrenue HeCnOXKHBIX MPUKJIAIHBIX 3a/1a4 HA HAX0XK/IEHHE HauOOJIbIINX U
HAMMEHBIINX 3HAUYCHUH PeaTbHbBIX BEINYHH.

1,2
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[Ipu3naku Bo3pacTanus U yObIBaHUS (PYHKIHH. DKCTPEMYM (PYHKIIHH.
HccnenoBanne GyHKIMH HA SKCTPEMyM. BBIMYKIOCTh 1 BOTHYTOCTb Tpaduka
¢byukaun. Touku neperuoa.

[TpumeHeHre TpoN3BOIHON K MOCTPOCHMIO rpadukoB GpyHkiuu. Hanbonpmiee
Y HauMEeHbIllee 3HaYeHUsI (PYHKIIUU HA TPOMEXKYTKE.

Haxosxnenne HanOobIIero 1 HAMMEHBIIETO 3HAYSHUH (PYHKIUHU C TOMOIIBIO
MIPOU3BOIHOM.

CamocrosiTeibHA padoTa

NunuBunyansHoe 3aganue «lIpouszBoanasny.

Pa3nen 6. I/IHTeraJ'II)HOC HCYHUCJICHHE.

Tema 6.1.
HeonpenesieHHbIi
HHTErpaji

Cone

pKaAHNE Y4eOHOr0 MaTepuaJjia

1

Breruucnenue HCOIIPCACICHHBIX UHTCIPAJIOB MCTOJ0OM HCIIOCPCACTBCHHOI'O
HUHTCTIpHUPOBAHUA U METOJAOM ITOACTAHOBKHU.

Breruucnenue HCOIIPCACIICHHOIO HHTCTpajia MECTOAOM MHTCTPHPOBAHUA 110
HacCTsM.

1,2

Tema 6.2.
OnpenesieHHbI HHTETPaI

Cope

psKaHHMe Y4eOHOTro MaTepuaJia

Onpenenenue onpeaeeHHOro MHTErpasia, €ro reOMeTpUYECKUid CMBICT U
cBoiicTBa. CriocoObI BBIYMCICHUS ONPEIETIEHHOT0 HHTErpaa.

[TonsiTHE KPUBOIMHEWHOM Tpanenyu, CiocoObl BEIUNCICHUS IIIOMIAAeH
KPUBOJIMHENMHBIX TPaIleLUi C IIOMOILBIO ONPEEIIEHHOTO HHTErpasa.
CriocoObI BEIYUCIICHHS] 00BEMOB TEJ BPAIIEHUS C TIOMOIIIBIO OTIPEIETICHHOTO
UHTErpaa.

Brrunciienue onpeaeneHHoro HHTerpaja ¢ IOMOLIBI0 OCHOBHBIX CBOMCTB U
dhopmynsl Herorona-JIeOuuiia. HaxoxxieHue mioranam KpUuBOJIWHEHHBIX
Tpanenuii. Haxoxnenue o0beMOB Ten BparieHus. Pemenue npoctednmx
MPUKJIAAHBIX 3a7a4, CBOJSIINXCS K HAXO0KJICHUIO HHTErpaa.

OrnpesienieHHbIN UHTErPal U €r0 TeOMETPUYECKUd cMbICI. OCHOBHbBIE
CBOICTBa omnpeeneHHoro nHTerpaina. CrnocoObl BEIYUCIEHUS OIIPEIEICHHOTO
HHTETpaa.

Brruucnenue miomnaaei miockux GUryp ¢ moMOIIbIO OMPEIETICHHOTO
uHTerpana Berancnenue o0beMOB Tell BpallleHus. Perenne mpuKia HbIx
3a/1a4 C IOMOUIBIO ONPEAEIIEHHOIO0 HHTErpaIa.

2,3

CamocrosiTeibHast padoTa

NunuBuayansHoe 3aganne «OnpeaeneHHblid HHTErpai.
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Pasnen 7. BeKTOpbI 1 KOOPAUHATHI

Tema 7.1.
BekTopbl HA JIOCKOCTH H
B IIPOCTPAHCTBeE

Cone

piKaHHMe Y4eOHOro MaTepuaJia

Onpenenenue BEKTopa, 1eUCTBUN Hall BekTopaMu. CBOWCTBA AEHCTBUI HaI
BEKTOPAMH.

[TonsTHE IPAMOYTONBHON JIEKAPTOBOM CUCTEMbI KOOPAMHAT Ha TNIOCKOCTH U B
MIPOCTPAHCTBE.

[IpaBuna gecTBUi HaJ BEKTOpaMH, 33JJaHHBIMU KOOpIMHAaTaMHi. DOpMYJIbI
JUTSl BBIUMCTICHUS JUTMHBI BEKTOPA, yIiia MEX1y BEKTOpPAMU, PACCTOSIHUS
MEXY JBYMsI TOYKaMHU.

BekTopsl Ha IVIOCKOCTH U B IPOCTPAHCTBE. [[eHCTBHS Hal BEKTOPAMM.
Pa3nosxeHne BeKTOpa Ha COCTaBIISAIOLINE.

[IpssMOyTONBHBIE KOOPAMHATHI HA IJIOCKOCTH U B IIPOCTPAHCTBE. [[elcTBHS
HaJ BEKTOpaMHu, 3aJaHHBIMU KoopauHaTaMu. GOopMyJIbl 1Sl BBIYMCIICHUS
JUIMHBI BEKTOPA, YTJla MEXIY BEKTOPAMH, PACCTOSHUS MEXAY ABYMS TOUKAMMU.

1,2

Pa3znen 8. IIpsiMble U JIOCKOCTH B NPOCTPAHCTBE

Tema 8.1.
HavanbHble NOHSATHSA
crepeomeTpuu. BzanmHoe
pacmoJio;keHue NpsiMbIX U
IJIOCKOCTEH B
NMPOCTPAHCTBE

Cone

psKaHKMe Y4eOHOTr0 MaTepuaJia

1

OcCHOBHBbIE MIOHATHUS CTEPEOMETPUU. AKCHOMBI CTEPEOMETPHUH U CIE/ICTBUS U3
HuX. B3aumMHoe pacnonoxeHue npsmMeIx, MPSIMO U MIOCKOCTH, IBYX
IJTOCKOCTEM B MMPOCTPAHCTBE.

OCHOBHBIE TEOPEMBI O NAPAJUIETBHOCTH MIPSIMON U TNIOCKOCTH,
MapajuIeIbHOCTH JBYX IJIOCKOCTEH.

CaolicTBa napamieabHOrO MPOSKTUPOBAHUS U X IPUMEHEHUE JUIS
n300paxeHust PUryp B CTEPEOMETPHUH;

[TonsTre yrina Mexxay NpsIMBIMH, yIJIa MEXAY IPSIMON U INIOCKOCTBIO;
OCHOBHBIE TEOPEMBI O MEPIEHANKYIIIPHOCTH IPSIMOM U MJIOCKOCTU

YcTanaBiMBaHKE B IPOCTPAHCTBE NAPAJUIEIBHOCTH MIPSIMBIX, IPSMON 1
IJIOCKOCTH, JIBYX IJIOCKOCTEH, HCIOJIb3Ys IPU3HAKKU U OCHOBHBIE TEOPEMBI O
NapajlyIeIbHOCTH.

[IpuMeHeHne npu3HaKa NEPHEHANKYIIIPHOCTH IPSIMON U IIJIOCKOCTH, TEOPEMY
0 TpeX NEPIEHIUKYJIApaxX JUIsl BBIYMCIEHUS YIVIOB U PacCTOSHUM B
IIPOCTPAHCTBE.

AKCHOMBI CTEPEOMETPHUH U ITPOCTEHMIINE CIEICTBUSA U3 HUX. B3aumHoe
PACIIOJIOKCHHUE IBYX IIPSAMBIX B IIPOCTPAHCTBE. Vron MCKIY MPSAMBIMH.
[TapannenpHOCTb NPSAMON U INIOCKOCTH, NAapAJIEIbHOCTb MIJIOCKOCTEN.
[TapanienpHOe NPOEKTHPOBaHKE U ero cBoiicTBa. M3o0paxenue puryp B

1,2
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CTEPEOMETPUH.

3 | llepneHaukyasipHOCTh OPAMOH U MIIOCKOCTH. CBSA3b MEXKIY MapalieIbHOCThIO

U TEPIIEHIUKYJIIPHOCTBIO MPSAMBIX U IIIOCKOCTEW. OpTOroHaIbHOE

IIJIOCKOCTBIO.

npoektupoBanue. [lepnenukynsap 1 HaKJIOHHAs. YTOJI MEXKIY MPSMON U

Conep:kanue y4eOHOro MaTepuaa

1 | [lonsTHe NByrpaHHOrO yria, yria Mexay miockoctsaMu. [lonsarue nuneHoro

Tema 8.2. yriua. IIpu3Hak nepneHauKyJIspHOCTH IBYX IJIOCKOCTEH. 19
J{ByrpaHHbie yrjibl 2 | Beluuciienue yria Mexay IIOCKOCTSMH. ’
3 | JAByrpaHHblil yros. Yroa Mexay miocKocTAMU. [lepneHquKyaIsspHOCTb ABYX
IJIOCKOCTEN. Perenne 3a1a4 Ha HaX0K/ICHUE JBYTPAHHBIX YIJIOB.
Paznen 9. 'eomeTpuyeckue Tejia M NOBEPXHOCTH
Coaep:xxaHue y4eOHOIro MaTepuaJia
1 | [lonsTHE MHOTOTpaHHUKA, €70 IOBEPXHOCTH, TOHITHUE MTPABUIIBHOTO
MHOrorpansuka. OnpezneneHus Ipyu3Msl, apauieIenuIe a; BUIbl IPU3M.
Onpenenenre NUpaMu/ibl, IPABUIBHON MHUPaMUJIbI
2 | Beiuucnenue u n300pa’keHHE OCHOBHBIX JIEMEHTOB MPSAMBIX IIPHU3M,
T nupamu . Iloctpoenne npocTelmmx ce4eHNn MHOIOTPAHHUKOB, YKa3aHHBIX 1,2
eva 9.1. BbIllIe. BpIuncieHne miomaam TUX CEYEHUH.
MHororpaHHUKH
3 | [loHsATHE O TEOMETPUIECKOM TEJIE U €T0 MOBEPXHOCTH. MHOTOTpaHHUKH.
IIpusma. ITapamnenenunen u ero ceorcrsa. [lupamua.
CaoiicTBa napamienbHbIX cedyeHuil B nupamuae. [lonstue o npaBuiIbHBIX
MHOrorpanHukax. HaxoxaeHne OCHOBHBIX 2JIEMEHTOB IPU3M U IUPAMHU/L.
CamocrtosiTeibHast padoTa 3
NuauBuayansHOE 3a1aHue « MHOTOrpaHHUKNY.
Coaep:xaHue yueOHOIr0o MaTepHaJia
1 | IlonsTHe Tena BpalleHUs U MOBEPXHOCTH BpateHus. OnpeaeneHus
HWIMH]Ipa, KOHYca, 1apa, ceprl. CBOMCTBAa NEPEUUCIICHHBIX BbIIIE
Tema 9.2. TE€OMETPUUYECKUX TEIL. 23
,

Tena Bpamenus

2 | Beuuciienue u n300paKeHHE OCHOBHBIE AJIEMEHTHI MPSIMBIX KPYTOBBIX
LUJIMHIpA U KOHYCA, 11apa.

[TocTpoeHne NpoCTENINX CEYEHUI KPYTIIbIX TEN, YKa3aHHBIX BBILIE;
BBIYMCIICHUE IUIOIIAH OTUX CCUCHHUH.
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3 | IloBepxHocTs BpamieHus. Temno Bpamenus. [lunuaap u konyc. Ceuenus
WIMHAPA U KOHYca 1miockoctbio. lap u cdepa. Bzanmuoe pacronoxenue
I0cKOCTH ¥ mapa. KacaTenbHas maockocTh K cdepe.
Paznesn 10. O0bemMbl M MJI01AM IOBEPXHOCTEH reOMeTPUYECKHUX TeJl 7
ConeprxaHue yueGHOro MaTepuaJia
1 | [HonsTus o0bemMa reoMeTpruecKoro Tena. opMyIsl 1 BEIYUCICHUS
Tema 10.1. O6neMb 00BEMOB F€OMETPUUECKHX Tell, IePEUUCICHHBIX B COJEPKaHUU Y4EeOHOTO
Marepuaia. 2 1,2
reoMeTpuYecKux Teja "
2 | Haxoxnenue o6beMa IpsiMON IPU3MBIL, TUPAMUIBI, IPSIMOTO KPYTOBOTO
HUAJTUHIPA U KOHYCa, mapa. O0bemM reoMeTpudeckoro tena. O0beM Mpu3Msl,
MUPaMUJIbI, HWIMH]IPA, KOHYCca, mapa.
Coaep:xxaHue yueOHOIro MaTepuaJia
1 | [Inomaau moBEpXHOCTU T€OMETPUUYECKOTO Tena. DopMyIibl sl BEIYUCICHUS
IIJIOIIAIEH TOBEPXHOCTEN T€OMETPUYECKUX TEII, IEPEUHCICHHBIX B
Tema 10.2. CoJIep>KaHuU Y4eOHOro MaTepuaia. 9 19
IMnomanu moBepxHoOCTEH 2 | HaxoxzaeHwue miomaan MoBepXHOCTEH MPU3MbL, TUPAMUIbL, IIMIIMHIPA, '
KOHYCa U 11apa.
3 | [lnomaasr MOBEPXHOCTH reoMeTpHUecKoro Tena. [lnomans moBepxHOCTH
MIPU3MBI, TUPAMHU/IBI, TWIHH]IPA, KOHYCA U T1apa.
CamocrositenbHast padoTa 3 3
WNupuBunyansHoe 3aaanne «Ilmomany moBepXxHocTen».
Bcero: 99
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2.2.2. Pabouuit memamuueckuil naan u cooepicanue pazoena « Uugpopmamuxay.

HaumenoBanme pa3jaesioB Conep:kaHnue y4eOHOT0 MaTepuasia, JJadopaTopHble U MPaKTHYeCKHe padoThbl, O0bem yacoB YpoBeHb
U TeM caMocCTosITeIbHAsA padoTa 00y4Yarommnxcs OCBOCHUSA
1 2 3 4
Pa3nea 1. Teopernueckasi HHpopMaTuKa 14
Tema 1.1. Conep:kanue y4eOHOro MaTepuaa
I/IH(I)OpMaIII/m. 1 OCHOBHBIE ITOAXO0BI K OIIpCACICHUIO TOHATHUS «HH(popMauH;I». Hocurenn
HNudpopmannonnbiii 00bemMm uHpopmauuu. Busel u cBoiicTBa HH(OpMAIIHH. 2 1-3
2 | U3mepenue nndopmaryn. Mapopmannonuslii 006EM. AnaBUTHBIN 1
COJIep KaTeNIbHbIM OJIX0/bI K OIPeeNICHHI0 00beMa HH(POPMALIHH.
Tema 1.2. Coaep:xanue yueOHOro MaTepHuaJia
Nudopmanuonnbie 1 | UadopmanmoHHbIC TPOIECCH M UX KJIACCH(HUKAIIHSL.
npoueccol. Koguposanue 2 | KopgupoBanue u aexoaupoBanue napopmanmn. Konuposanue rpadgudeckoit u 4 1-3
I/IH(l)OpMaIIHI/I. CHCTeMLI 3ByKOBQf/'I I/IH(1)OpMaI_II/II/I.
CHnCICHUA 3 | Cucremsl curcneHus, UCoiab3yeMbie B OBM: nBon4Has, BOCbMEpUYHAS,
JeCSITepUYHasl, LIECTHAALIaTEpUYHasl.
CamocrtosiTeibHasi padoTa
Hanucanue noxnanos Ha ciaenyrone TeMbl: « CUCTEMBI CUNCIIEHHS B HCTOPUN 4 1-3
Pa3BUTUSI KOMITBIOTEPOBY, «CUCTEMBI KOJAUPOBAHMSI TaHHBIXY, «IHPpOpMaIIMOHHbIE
IIPOLIECCHI B ECTECTBEHHBIX U UCKYCCTBEHHBIX CUCTEMAX.
Tema 1.3. Copepxanue yuyeOHOro MmarepuaJia
HNudpopmannonubie 1 | Undopmannonnsie (HemarepuaibHble) Mosenu. Vcnonb3oBanue 2 1-3
mozaean. MccieroBanue MH(POPMAIIMOHHBIX MOJIeNell B yueOHOM U O3HABATEIbHOM eI TeTbHOCTH.
MojesIeH
T Copepxxanue yyeOHOro MmarepuaJia
ema 1.4. 1 | Anre6pa oruku. OCHOBHBIE JIorHUecKue oneparui. CIoKHbIE
Aure0pa JIOTHKH. 2 1-3
Tadoauma HCTUHHOCTH BbICKA3hIBANMA.
2 | loctpoenne TabIMIl HCTUHHOCTH.
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Pa3jien 2. AnnapatHble H IPOrpaMMHbIe cpeicTBa HH(popManuu 12
Tema 2.1 Conep:xkaHue yueOHOIro MaTepuaJa
ApaneKTy[.)a. K 1 | AnmaparHoe u mporpaMmMHoe obecriedeHne kommetorepa. [lpenocrapnenue
L CUMBOJILHOM, YMCTIOBOM, TpaduuecKo, 38BykoBoi nH(popMmaiuu. OCHOBHBIE 4 1-3
OcHoOBHBIE yCTpOiicTBa . o
KoMIbIOTEpa yCTPOHCTBa KOMIIBIOTEpA: YCTPOMCTBA BBOAA-BBIBOIa HH(POPMALIUH,
YCTpOiicTBa XpaHeHUs HH(OPMALIUK, HOCUTEIH HH(OPMALIUH.
Conep:xaHue yueOHOIro MaTepuaJa
1 | DnekrpobeszonacHocTh. [loxkapHas 6e30macHOCTh. PAaKTOPHI BPETHOTO
Tema 2.2 BO3CHCTBUS HA YEIIOBEUESCKHI OPTaHU3M U CIIOCOOBI 3aIUTHI. 5 1.3
o 2 | Ilporpammuoe oOecnieueHue kommnbiorepa. [IporpaMMHuble cpecTBa co3aaHus
Mepbl 0€301aCHOCTH NPH
N WH(POPMAIIMOHHBIX 00BEKTOB, OPTraHU3ANS JTUYHOTO HH(POPMAITHOHHOTO
padoTe ¢ KOMIIbIOTEPHOM
. MIPOCTPAHCTBA, 3aLTUTHl HHGOPMAIUH.
TexHukoii. [Iporpammuoe
CamocrosiTeibHast padoTa
o0ecrneyeHue KOMINbIOTEPa
Hanucanue pedeparos Ha cineayromue TeMbl: «[Iporpammuoe oGecrieuenue ass 4 3
CBOCH MpodeccHoHABHOM MOATOTOBKNY, «llepudepuiiHpie yCTpOHCTBAY,
«AHTHUBHUPYCHBIE IPOTPAMMBDY.
Tema 2.3. Conep:xaHue yuedOHOIro MaTepuaJa
Onepaunonnsle cucrembl. | 1 | MHOroo6pasue onepanioHHbIX cucTeM. Ha3HaueHune, COCTaB U OCHOBHEIE 5 1.3
Padora ¢ daiinamu u ¢yukuuun. OC. I'papuueckuit uatepdeiic Windows. IIporpammuast oopadotka
HOCHTEJISIMH JTAHHBIX.
Pa3nes 3. UngopMannoHHble # KOMMYHHUKAIMOHHbIE TEXHOJIOTHH 14
Tewma 3.1 Coaep:xxaHue y4eOHOro MaTepuaJia
" 1 | TekcToBBbIi penakTop: Ha3HaUECHUE U OCHOBHBIE QyHKIMH. V3ydeHue
O0paborka napopmanun - . o
epencTRamMm nporpammuoro unrepderica Microsoft Word. Hactpoiika monbp30BaTeabCcKoro 2 1-3
- HHTEp(eErca.
Microsoft Word pd
Tema 3.2. Copepxxanue yueOHOro MmarepuaJia
Oo6padoTka nngopmanumn 1 | DaextponHsie TabnuIbl. M3yuenue mporpammuoro untepdeiica Microsoft
cpeacTBamMu Excel. BBox 1aHHBIX. 4 1-3

Microsoft Excel
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Conep:kaHue y4eOHOI0 MaTepuaJa

Tema 3.3. 1 KommnbroTepHbie npe3eHTalu: NOHITHE, 00JIaCTh IPUMEHEHHUS], BUBIL.

Oo0pat6orka uadopmanun | CamocrosiTesibHas padoTa

cpencrBamu Ms Power [IponymaTh KpUTEpUU «XOPOUIEH MPE3ECHTALMNY», CO3/IaHUE CBOEH MTPE3EHTALINH HA
Point BBIOPAHHYIO TEMY.

Pasnea 4. OcHoBbI connaabHOil nHGopmaTuku. Pecypcesl MHTEpHET

Conep:kaHue y4eOHOIr0 MaTepuaJa

Tema 4.1.
1 | Uadopmanmonnsie pecypcsl. MHopManmonHas nesTeabHOCTb U
HNudpopmannoHHble
pecypeb. nH(OpMalMOHHAs! KYJIbTYpa YelIOBeKa. _ 5 1.3
MudopManuonmas 2 | DTudeckue ¥ MpaBoOBbIe HOPMBI HH(POPMAITMOHHON AEATEIBHOCTH Y€JI0BEKa.
5e30MACHOCTE 3amuTa uH(GOpMAIINK, aBTOPCKHE MTpaBa Ha HH(OPMALIMOHHBIE PECYPCHI.
Coaep:xaHue y4eOHOIro MaTepuaJia
1 | KoMmbroTepHbie CETH: MOHSATUE, HA3HAUEHUE, BUIIBI ceTell. [ obanbHas
Tema 4.2. KOMITbIOTEpHAs! CETh. 4 1-3
JlokajibHbIE U 2 | Anpeca B untepHere. MIHTepHeT: moHATHE, €€ BOZMOXKHOCTH. bpay3epsr:
rj100ajabHbIe TOHSITHE, CBOMCTBA, (DYHKIIMH, BO3SMOKHOCTH, HACTPOUKH.
KOMIILIOTEPHbIE CETH. CamocrosiTesibHasi padoTa
Azlpeca B HHTepHeTe [TonroroBka coobuieHuit o ciaenyromum TeMaM: «MHpopMaIMoHHbIE pecypchl», 4 3
«MHupopmanonHoe o61ecTBo», «IIpaBoBoe perynupoBaHue B HHGOPMALOHHOM
cthepen, «Ycayru cetu UHTepHET.
Tema 4.3. Copepxanue yuyeOHOro MmarepuaJia
HNudopmannonHo- 1 | [Houckossle ciyxk0b1 MuTepHeT. [Tonckonsie ceppepel WWW.
IOUCKOBbIC U 2 | PaboTa ¢ MOMCKOBBIMH cepBepaMH. SI3bIK 3aIIPOCOB MOUCKOBOTO CEPBEPA. 4 1-3
aBTOMaTHU3HPOBAHHbIE
cHucTeMbl 00padoTKH
AAHHBIX
Bcero 54
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3. YCJIOBUS PEAJIU3AIIUU YYEBHOU JUCLUILIUHBI

3.1. Tpebosanus K MUHUMATLHOMY MAMEPUATbHO-MEXHUUECKOMY
obecneuenuio

Peanuzamust y4yeOHO#l mucnumiumHel «Marematuka W HH(pOpMaTHKa»
TpeOyeT HaJauuus yueOHOro KabMHEeTa COIUAIbHO-TYMaHUTAPHBIX TUCHIUTIINH.

Obopyodosanue yuebHo2o Kabumema: CTOJBI, CTYNbs, YUdEHHUYECKas JIOCKa,
pa3IaTOvYHbIA MaTepual.

Texnuueckue cpeocmeéa  o00OyueHus:  KOMIIBIOTEpHAss  TEXHHMKa  JJIS
oOy4Jaronuxcs ¢ HAIMYUEM JIMIEH3MOHHOTO MPOTPAMMHOI0 00eCIieYeHUsl; CepBeEP;
OJIOK MHUTaHMS; MYJIBTUMEIUUHBIA MPOEKTOP; MPOSKIIMOHHBIN HSKpaH; MPUHTED;
HMCTOYHUK OecriepeOOMHOro MUTaHUsT; KOJIOHKH; CKaHep.

3.2. Hnghopmayuonnoe obecneuenue odyuenus.

Ilepeyenb y4eOHbIX H3aaHuil, UHTepHET-pecypcoB, I0NMOJHHUTEILHOMN
JIUTEPATYPHI

OCHOBHBIC HCTOYHUKH:

1. AnreGpa u Hauana martemaTudeckoro aHanmmsza 10 — 11 kmaccel: y4eb. s
obmeoOpa3oBar. ydpexjaeHuii: 6a30Bbiii ypoeHs / [IIILA. Amumon, FO.M.
Komsarun, M.B. TkauéBa u np.] — 18-¢ uzn. — M.: IIpocsenienue, 2012. — 464 c.

2. bammakoB M.M. Anre6pa u Hauana MaTeMaTHYECKOTro aHain3a (0Oa30BbIii
ypoBensb). 10 k1. — M., 2005.

3. bammakoB M.UM. Anre6pa m Hadajga MaTeMaTHYECKOTO aHanu3a (0Oa30BBIM
ypoBeHb). 11 k1. — M., 2005.

4. bammakoB M.U. Matematuka (6a30Bb1it ypoBens). 10—11 k1. — M., 2005.

5. bammvakoB M.M. Maremaruka. 3amadyHuk: ydyeOHoe mocoOue ISt
0o0pa3oBaTeNbHBIX YUYPEKIEHUNM Hay. u cpea. npod. odbpazosanus / M.U.
bammaxkos. — 3-e u3n., crep. — M.: Akagemus, 2013. — 416 c.

6. bammakoB M.M. Matemaruka: yueOnuk m1st 10 k. — M., 2004.

I'eomerpuss 10-11: yue6. mmst oOmieoOpazoBar. yUpeKIeHUM: 0a30BBIA U

npodui. yposau / [JI.C. AtanacsH, B.®. byrysos, C.b. Kagomues u np.] — 22-

e u3a.— M.: IIpocsemenue, 2013. — 255 c.

8. I'eometpus. 10 — 11 kmaccel: y4eOHUK IS yyaluxcsi oOieo0pa3oBaTeIbHbIX
yupexaeHuii (0a3oBbiii U npodmibHb ypoBHH) / .M. CmupnoBa, B.A.
CmupHOB. — 8-e u3., crep. — M.: Muemo3una, 2012. — 288c.

9. Undopmaruka: yueonuk / H.JI. Yrpunosuu. — Mocksa: KnoPyc, 2018. — 377 c.

10.Uudopmatuka. Ilpaktuxkym: npaktukym / H.J. Yrpunosuu. — Mocksa:
KnoPyc, 2018. — 264 c.

11.Marematuka u wuHpopmaTuka: ydeOHoe mocooue / K.B. bammun, B.H.
banuisikoB, A.B. Pykocyes, B.b. YTkun. — Mocksa: KnoPyc, 2017. — 361 c.

=~
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12.HoBax E.B. Breicmas maremaruka. Anre0Opa: ydeOHoe mocobue mis CIIO/
Hosak E.B., PszanoBa T.B., Hosak W.B. — Caparo, ExarepunOypr:
[TpodobpazoBanue, Ypanbckuii penepanbublii yausepcurert, 2019. — 115 c.

13.Cuxopckast I'.A. Anre6pa um Teopust uucen: ydeOHoe mocobue st CIIO/
Cuxopckas ['.A. — Caparos: [Ipodobpazosanue, 2020. — 303 c.

14.CenoBa H.A. Jluckpernas marematuka: yueOHuk st CIIO/ Cemoa H.A.,
Cenos B.A. — Caparos: [Ipodob6pazosanue, 2020. — 329 c.

ﬂOHOJ’IHI/ITeJII)HbIe HCTOYHHUKHU:

1. AnekcanmpoB A.Jl., Bepuep A.JI., Pepkuxk B.M. TI'eomerpusi (6a3oBbI u
npoduasHbIi ypoBHHU). 10—11 1. 2005.

2. Aranacss JI.C., byry3oB B.®., Kagomnie C.b. u np. ['eomeTrpus (0a30BbIii 1
npoduibHbi ypoBHHK). 10-11. — M., 2005.

3. I'puroppeB C.I'. Maremaruka: y4eOHWK IS CTYISHTOB 0Opa30BaTEIBHBIX
yupexaeHuil cpennero npodeccruonanbHoro oodbpaszosanus / C.I'. I'puropses,
C.B. UBonruna; mox pex B.A. I'yceBa. — 9-¢ u3z., crep. — M.: Akagemus, 2013.
—4l16c.

4. 3aHnMarenbHas UHPOpMaTUKa: yueOHOe nmocodue. — yuebHoe mocodue / .M.
3naTononbekuil. — 3-¢ m3ganue. — Mocksa: Jlabopatopus 3Hanwmii, 2015. — 427
C.

5. Konarun 10.M., TkaueBa M.B, ®eneposa H.E. u np. mox pen. XKmxuenko A.b.
Anrebpa W Hauajga MaTeMaTHYecKOro aHanmu3a (0a30BbIA U TPODUIBHBIMI
ypoBHHM). 10 k1. — M., 2005.

6. Hukonbckuii C.M., [ToramoB M.K., PemernukoB H.H. u np. Anrebpa u Hauana
MaTeMaTU4YecKoro aHanu3a (06a3oBbii U mpoduiibHbI ypoBHHU). 11 k1. — M.,
2006.

7. Hukonbsckuit C.M., [loranoB M.K., PemernukoB H.H. u np. Anredpa u Hauana
MaTeMaTUYeCcKoro aHanu3a (0a3oBbld U npoduibHbIA ypoBHHU). 10 k1. — M.,
2006.

8. OcuoBbl uHbpopmaTuku: ydeObnuk / B.®. Jlaxosuu, B.A. Monoamnos, H.b.
PeoxukoBa. — Mocksa: KuoPyc, 2018. — 347 c.

9. OcHoBbl uH(OpMaTHKK U TTporpammupoBanue nog Windows: yuedbHoe nmocooue
/ K.A. Monokos. — Mocksa: [Ipocnekr, 2015. — 221 c.

10.IToropenoB A.B. I'eomerpus 10 — 11 xmaccer: yue0. st o6mieoOpas3oBar.
opranu3zanuii: 6a30Bbiii U poduit. ypoBuau / A.B. Iloropesnos. — 13-e uza. — M.:
[Ipocsemenue, 2014. — 175 c.

11.1apeirun U.®. T'eomeTpust (6a3oBbiii ypoBenb) 10—11 k. — 2005.

HNuTepHer-pecypesl:

=

DJIeKTpOHHO-0MOIMoTeUHas cucrtema http://www.znanium.com

2. HanumonanwsHbiii iupoBoii pecypc PyKkoHT-MexoTpaciieBast 3JIeKTpOHHAs
oubmoreka (ObC) Ha 6aze TexHosnoruu Konrekctym https://rucont.ru

3. Myawstunoptain http://www.km.ru
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9.

O6pazoBarenbHbIN moptan http://www.claw.ru

CBoOoHas sHnukioneaus http://www.ru.wikipedia.org

Odwurmanereiii caiit Microsoft Office http://www.products.office.com
ApxuB nporpamum http://www.softportal.com

®denepanbHbIil EHTP UHYOPMALTMOHHO-00Pa30BaTEIbHBIX PECYPCOB
OIIUOP http://www.fcior.edu.ru

Enunas xomwtekmus mudpoBbIx 00pa3oBaTeIbHBIX pecypcoB www.school-
collection.edu.ru

10.OT1kpbIThIe HHTEPHET-KYpChl «UHTYUT» 110 Kypcy «HbopmaTrka»

http://www.intuit.ru/studies/courses

11.EnuHoe oKHO J0CTyma K 00pa3oBaTelibHBIM pecypcaM Poccuiickoi

denepanuu http://www.window.edu.ru
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4. KOHTPOJIb U OLIEHKA PE3YJBTATOB OCBOEHHUSA YUYEBHOM

JUCHUATIIMHBI

KonTposs ¥ omeHka pe3yiabTaTOB OCBOCHUS Y4YEOHOW JUCHUILIUHBI
«Marematrika U WHGOPMATHKA» OCYIIECTBIACTCS IMPEMOJAaBaTeNieM B IPOIECCe

BBIIIOJIHECHUA 06yanOH1HMI/IC$[ UHAUBUAYAJIbHBIX 3aJaHuM, IIPOCKTOB,
HCCJICIOBAHU.
DopMbI U
MEeTObI
KOHTPOJIsA
Pe3yabTaThl 00yueHus
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS) 1 OUEHKH
pe3yabTa
TOB
o0y4eHust
00yYaromuncs T0JIKEeH [IpakTuye
yMeTh: CKHE
IIPOBOJIUTH TOXKJIECTBEHHBIE IIPEOOpPa30BAHUs UPPALMOHAIIBHBIX, [1OKA3aTEIbHBIX, | pabOTHI,
JI0rapu(MUUECKUX MU TPUTOHOMETPUYECKHX BBIPDAKEHHM; HA3HAYCHHE U BUABI | ONPOCHI,
MH(POPMAIMOHHBIX MOJICIICH, OITUCHIBAIOIINX PEaTbHbIE OOBEKTHI U IPOIECCHI; CaMOCTOST
pelaTs uppalroHabHbIE, TOrapu(pMUUYECKHe U TPUTOHOMETPUUYECKUE YPABHEHUS U |  eJIbHBIE
HEPABEHCTBA; DEIIaTh CHCTEMBbl YPAaBHEHMH H3Yy4YEHHBIMH METOJAMH; CTPOMTH | MPOEKTHI,
rpa@uKy DJIEMEHTApHBIX (QYHKUMH M IPOBOAUTH HpPeoOpa3oBaHUs TI'PapUKOB, | CEMECTPOB
UCIOJIb3YS U3YUYECHHBIE METO/IbI; BIN 3a4eET,
MPUMEHATH armapaT MaTeMaTHYeCKOro aHajiu3a K PEIICHHWIO 3a7a4;, NMPUMEHSATb | UTOrOoBbIi
OCHOBHBIE METOJIbI T€OMETpPUHU (MPOSKTUPOBAHUS, MPEOOPA3OBAHUN, BEKTOPHHBII, 3a4er.

KOOpPJMHATHBIN) K PEIICHUIO 3a/1a4;
ONEpUPOBATh Pa3IMYHbIMM BUAAMHU MHQOPMAIIMOHHBIX OOBEKTOB, B TOM 4YHCIE C
MTOMOUIBI0 KOMIIBIOTEPA, COOTHOCHUTH IOJyYEHHBIE pEe3yJbTaThl C pealbHbIMU
00BbEKTaMHU;
pacrno3HaBaTb M OIMCBHIBaTh HMH(OPMAIIMOHHBIE IPOLIECCHI
OMOJIOTMYECKUX U TEXHUYECKUX CUCTEMaX;
UCMOJb30BaTh TOTOBbIE MH(OPMAIIMOHHBIE MOJEIH, OLEHHBATh MX COOTBETCTBHE
pearbHOMY OOBEKTY U LIEJISIM MOJIEIIMPOBAHUS;
OLIEHUBATh JJOCTOBEPHOCTh MH(OPMAIIMU, CONIOCTABIISAS PA3IUYHbIE HCTOYHUKH;
WUTIOCTPUPOBATh yueOHbIE pabOThl C MCIIOJIB30BAaHUEM CPEJCTB MH(DOPMAIIMOHHBIX
TEXHOJIOTHIA;
co3iaBaTh HMH(GOPMALMOHHBIE OOBEKTHI
TUIEPTEKCTOBBIE JJOKYMEHTHI;
MpocMaTpuUBaTh, CO3/1aBaTh, PEIaKTUPOBAaTh, COXPAHATH 3alKcH B 0a3axX JaHHBIX,
M0JIy4aTh HEOOXOUMYI0 HH(POPMALIHIO 110 3alPOCy MOIb30BATENs;
HarJIsiIHO TMPEACTaBIATh YMCIOBBIE MOKAa3aTelM M JUHAMHUKY HMX H3MEHEHHUs C
MTOMOMUIBIO TPOrpaMM JIeJI0BOU IpaduKy;
co0ro1aTh MpaBuUila TEXHUKU OE30MACHOCTH M TUTMEHUYECKUE PEKOMEHIAIMU IpU
UCIOJb30BAHUU CPEACTB HH(GOPMAIMOHHO- KOMMYHHMKAIIMOHHBIX TEXHOJIOTHI
(UKT);
3HATh:
TEMATUYECKUI MaTepHall Kypca;
OCHOBHBIE TEXHOJOTMH CO3JaHUs, DPEJAKTHPOBAHUSA, O(POPMIICHHS, COXPaHEHUS,
neperay  MHQOPMAIMOHHBIX  MPOLECCOB  Pa3IUYHBIX TUIIOB C  IOMOIIbIO
COBPEMEHHBIX IMPOrPaMMHBIX CPEACTB MH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUH; Ha3HaYeHUsl U (PYHKIIMH ONEpPALIMOHHBIX CUCTEM.

B COIMAJIBHBIX,

CIIOKHOM CTpPYKTypbl, B TOM YHCIIE
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JICeT akTyaauzauuu

Hara PesyabTarsl OJOBPEHO
AKTyaJIN3auuu aKTyaJIM3auuu
IIpoTokon IIPEAMETHOU
UKJIOBOH KOMHUCCHH
Ne
oT
« _» 202 T
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