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53.02.02 Mysvikanbhoe uckyccmeo acmpaowvl (no 6uoam)
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53.02.05 ConvHoe u xoposoe HapoOHoe nexue

53.02.06 Xoposoe oupudicuposanue

53.02.07 Teopus my3viku
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IMoxposexkuii B.A., npenofasarens BbiCIIeif KaTeropiu OTAENEHUS o6meo6pa3oBaTeIbHBIX
macuurie BIIOY «YeGokcapekoe My3BIKaIbHOE YUHITHILE

Penenzenr:
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[NOACHUTEJIBHAA 3AIIMCKA

[Iporpamma o61Ie00pazoBaTebHOM yueOHOM qucHILINHA «MaTeMaTuka U HHPOpPMAaTHKaY
npeiHa3HaveHa JUIs U3YUeHUs] MaTeMaTHKH B TPOoQeCCHOHATIbHBIX 00pa30BaTeIbHBIX OpraHU3aIHIX
CIIO, peanmu3zyromux 00pa3oBaTeIbHYIO IIPOrpaMMy CpeIHero oomero oo0pa3oBaHus B Ipeienax
OCBOEHUS OCHOBHOM IpodeccronanbHoi o6paszoBarensHoit nporpammMel CITO (OITOIT CIIO) Ha 6aze
OCHOBHOTO 00111ero 00pa30BaHHUs MPH MOJIrOTOBKE CIIEIMAIMCTOB CPEAHET0 3BeHa.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpeanero obmiero oo6pa3oBaHus,
MPEAbSIBISIEMbIX K CTPYKTYPE, COJACPIKAHUIO U PE3yIbTaTaM OCBOCHHS Y4eOHON TUCIIUILIAHBI
«MareMaTnka 1 HHPOpPMaTHKa», B COOTBETCTBHH C PeKOMeHIalnsIMH 110 OpraHn3alyy MOTyYeHUs
cpenHero obIero oopa3oBaHus B IIpeeax OCBOSHHsI 00pa30BaTeIbHBIX IPOrPAMM CPEITHETO
podecCHOHATEHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO O0IIET0 00pa3oBaHMs ¢ YIETOM TpeOOBaHMIA
(enepanbHBIX TOCYJAPCTBEHHBIX 00Pa30BaTENbHBIX CTAHIAPTOB U MOIy4aeMoi MPOoheccHn 1in
CIIELMANLHOCTH CPEeIHEero MPoQecCHOHAILHOr0 00pa3oBanus (MUcbMo JlenapTaMenTa rocyjapcTBeHHON
MOJIUTHKYU B cepe MoAroToBky pabounx kaxpos u 110 Munobpraayku Poccun ot 17.03.2015 Ne 06-
259).

Coz[epmaHHe nIporpaMMbI «MaremaTuka» HaIpaBJICHO Ha JOCTUIKEHHUE CICAYIOIUX neJiei:

* obecredeHre CHOPMUPOBAHHOCTH NPEACTABICHUN O COLUAIBHBIX, KYIbTYPHBIX U HCTOPUUECKUX
(hakTOpax CTAHOBJICHUSI MATEMATHKH;

» obecrieueHne c(hOPMUPOBAHHOCTH JIOTHIECKOTO, AITOPUTMHIECKOTO X MAaTEMaTHIECKOTO
MBIIICHHUS;

* obecredyeHre CHOPMUPOBAHHOCTH YMEHUI IPUMEHSTH MOTyUCHHbIE 3HAHUS IPU PELLICHUU
Pa3NUYHBIX 33]ay;

* obecredyeHne CHOPMUPOBAHHOCTH MPEACTABICHUN O MaTEMaTHKE KaK YaCcTH O0IIe4eTI0BEeUeCKOn
KYJIBTYpbI, YHUBEPCAILHOM SI3bIKE HAYKH, TO3BOJISIONIEM OIUCHIBATh U U3y4aTh peabHbIC
MIPOLIECCHI U SBIEHUSL.

B mporpammy BKIIOYEHO conepikaHie, HallpaBIeHHOE Ha (JOPMUPOBAHUE Y CTYACHTOB KOMIICTCHIIHH,
HeoOXoauMBIX 1iis1 kKauecTBeHHOTO ocBoeHHs OITOIT CITIO Ha 6a3e 0CHOBHOTO 00IIIero 00pa3oBaHUs C
MOJYYEHUEM CPEIHET0 00IIero o0pa3oBaHus; IPOrPaMMBbI ITOTOTOBKH KBATH(DHUITUPOBAHHBIX paboOInX,
CIy’KalllMX; IPOrpaMMBbI MOATOTOBKH crienuaincToB cpeanero 3sena (IITICC3).

[IporpaMma yueOHON AUCIMIUTMHBI «MaTeMaTHKa SBISCTCA OCHOBOW s pa3pabOTKu pabounx
MPOTrpaMM, B KOTOPBIX MPO(eCCHOHATbHbBIC 00pa30BaTE/IbHbIC OPraHU3AINH, PCATH3YIOIIUE
00pa3oBaTeNbHYIO IPOrpaMMy CpeIqHero odmero odpa3zoBanus B npeaenax ocsoenus OITOII CITO nHa
0a3e OCHOBHOTO 00IIero 00pa3oBaHus, YTOYHSIOT COJIEPKaHUe YIeOHOTO MaTepuaa,
MOCIIE0BATEIHLHOCTE €T0 U3YUCHUS, pacpeieieHie yIeOHbIX YacoB, TEMATUKy pedepaToB, BUIBI
CaMOCTOSITENBHBIX Pa0OT, yIUTHIBAS CHELH(PUKY IPOrpaMM MOATOTOBKU KBATH(PHUIIMPOBAHHBIX Pab0UHX,
CITyXAIUX ¥ CICIUATUCTOB CPEIHEro 3BeHa, OCBANBACMOM PO(ECCHH HITH CIICIIATLHOCTH.

[IporpaMma MOXKeET UCTIONB30BATEHCS APYTUMH MPO(ECCHOHATEHBIMEI 00pa30BaTeIbHBIMU
OpTaHM3aLUAMH, PEATU3YIOIINMHU 00pa30BaTEIbHYIO IPOTPAMMY CPEIHETO 00IIero o0pa3oBaHus B
npenenax ocBoeHus: ocHopHoi OITOIT CITIO nHa 6a3e ocHoBHOTO 00111eT0 06pazosanus (ITTICC3).

OBIIASI XAPAKTEPUCTHUKA YYEBHOU JUCHUIIJIMHEI
«MaremaTuka 1 uHGOpPMATHKAY»

Matemartunka sBisieTcst GyHAaMEHTAIBHOM 001e00pa3oBaTeIbHON UCITUTUTHHON CO CIIOKUBIITMCS
YCTOHYHMBBIM COAECPKaHUEM U OOIIIMMHU TPEOOBAHUAMHM K MOJTOTOBKE 00YJArOIIUXCS.

B nmpodeccroHaIBbHBIX 00pa30BaTEeIbHBIX OPraHU3AINIX, PEATTU3YIOMINX 00pa30BaTEIbHYIO
porpaMmy cpenHero obmero odpasoBanus B npenenax ocsoenust OIIOIT CITO Ha 6a3e 0CHOBHOTO
o0rmiero 00Opa3oBaHus, H3yYCHUE MAaTEMAaTHKH HMEET CBOM OCOOCHHOCTH B 3aBUCUMOCTH OT MpoduIs
po(heCcCHOHATEHOTO 00pa30BaHusI.

CopepskaHue mporpaMmsbl «MaTtemaThka 1 HH(POPMAaTHKay HANPABICHO Ha JOCTH)KECHHUE CICTYIOINX
meJaen:

e (opmupoBaHHE y 00YJaIOIIHUXCS IPEACTABICHUN O PO HHPOPMATHKU B HHPOPMAIIMOHHO-
KOMMYHUKaIIMOHHBIX TexHonorui (MKT) B coBpeMeHHOM 00mIecTBe, TOHUMAHNUE OCHOB
MPaBOBBIX aCMEKTOB MCIIONB30BaHMA KOMIIBIOTEPHBIX porpaMM H paboTs! B MHTEpHETE;



e (dopmupoBaHKE Yy O0YYAIOMINXCS YMEHHI OCYIIESCTBIIATH MOUCK M UCTIONBE30BAHUE
uHbopMaIyK, HeoOXoauMOoH 17151 3)(HEKTHBHOTO BBHITIOIHEHUS MPOPECCHOHATBLHBIX 3a/1a4,
po(heCCHOHATLHOTO U JINYHOCTHOT'O Pa3BUTHS;

e (opmupoBaHUe Y O0yHAIOIIKUXCSl YMEHUN PUMEHSTh, aHATU3UPOBATh, IPE0OPa30BBIBATH
nH(GOpMAIOHHBIE MOAEITH PeaIbHBIX 0OBEKTOB U MPOLIECCOB, UCTIONB3Ys pu 3ToM KT, B
TOM YHCJIE IPU U3YUECHUH APYTHX AUCIUIUINH;

e  pa3BHUTHE Y O0YYarOIIUXCs MO3HABATEIbHBIX HHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUECKUX
CIOCOOHOCTEH IMyTeM OCBOCHUS M UCIIONB30BaHUS METONOB HHpopMAaTHKH U cpenctB UKT
MIPU U3YYEHUH PA3IMYHBIX YUeOHBIX IPEIMETOB;

e npuoOpeTeHre 00YUYaIOUIMMHUCS OTbITa UCTIONIB30BaHNS MH(POPMALIMOHHBIX TEXHOJIOTHIA B
WHAMBUYaJIbHON U KOJJIEKTUBHOW Y4eOHON M MO3HABATENILHOM, B TOM YHCIIE IPOSKTHOM,
JIeSITEIbHOCTH,

e mpuoOpeTeHUe 00YJAOIIUMUCS 3HAHUH STHYECKUX aCIIEKTOB HH(OPMAIIMOHHON
JeSTeIbHOCTU U NH(POPMAILIMOHHBIX KOMMYHHUKAIUH B INI00aIbHBIX CETSIX; OCO3HAHUE
OTBETCTBEHHOCTH JIFO/ICH, BOBJICYCHHBIX B CO3JaHNE M UCIIOJIh30BaHHE MHPOPMAIIMOHHBIX
CHUCTEM, pacIpoOCTpaHeHHE 1 UCTIOB30BaHHE HHPOPMAIINH;

e  BiajJieHHe UHPOPMALMOHHON KyJIbTYpOii, CHOCOOHOCTHIO aHATM3UPOBAThH U OLICHUBATh

HHGPOPMAIIHIO C UCTIONB30BaHNEM HH()OPMAITHOHHO-KOMMYHHKAITHOHHBIX TEXHOJIOTHH,

CPEIICTB 00pa30BaTEIbHBIX U COITUATLHBIX KOMMYHHKAITHH;

oOrmiee mpeacTaBieHHe 00 UAEIX U METOaX MaTEMAaTHKH,

WHTEJUIEKTYaIbHOE Pa3BUTHE;

OBJIaJIeHHE HEOOXOIUMBIMU KOHKPETHBIMHU 3HAHUAMHU 1 YMEHUAMU;

BOCITUTATENhHOE BO3CHCTBHE.

[Ipodunmzanus nereli MaTeMaTHYECKOTo0 00pa3oBaHUs OTPAKACTCS Ha BBIOOPE MPHOPHUTETOB B
OpraHm3aluy yaeOHOU AesTeTbHOCTH 00yJaromuxcs. s TeXHHIIeCKOTro, COMHATEHO-9KOHOMHYECKOTO
npoduiei mpodeccuoHATFHOTO 00pa30BaHus BHIOOD Lieel CMelaeTcs B parMaTuyeckoM
HAaIpaBJIeHUH, NPelyCMaTPUBAIOIIEM YCHJICHHE U PaCIIMpeHNe IPUKIIAJHOTO XapaKTepa U3ydeHns
MaTeMaTHKH, IPEUMYIIECTBEHHOW OpUEHTAlNH Ha alITOPUTMUYECKHI CTHIIb TO3HABATEIbHON
JesITeNbHOCTH. J{JIsI TYMaHUTapHOTO U €CTECTBEHHO-HAYIHOTO Tpodrieli mpodeccnoHaIbHOTO
o0Opa3oBaHuUs O0Jiee XapaKTEPHBIM SIBJIICTCS YCHIICHHE OONICKYIbTYPHOW COCTABIAIONICH yIeOHOM
JMCLMIUTUHBI C OPHEHTAIMeH Ha BU3YyaJlbHO-00pa3HbIN M JIOTHYECKHH CTUIIN y4eOHO! paboTHI.

W3yueHne MaTeMaTHKH U HHPOPMATUKH KaK MPOoQUILHON 00111e00pa3oBaTeNbHON yueOHOM
JUCLUIUINHBI, YIUTHIBAIOIIEH crienn(uKy ocBauBaeMbIX cTyAeHTaMu npogeccuii CI10 mmu
crneranbpHocTi CITO, obecnieunBaeTcs:

* BBIOOPOM PA3IUYHBIX OAXOJOB K BBEJICHUIO OCHOBHBIX IOHSTHH;

* (opMupoBaHUEM CUCTEMBI YUEOHBIX 3a/IaHUH, oOecrieunBaroux 3G (HeKTHBHOE OCYIIeCTBICHNE
BBIOPAHHBIX LIEIEBBIX YCTAaHOBOK;

* o0oramieHHeM CIeKTpa CTIIeH yIeOHOH AeITeFHOCTH 32 CYET COTTIACOBAHUS C BEIYIIIIMU
JeSITeIbHOCTHRIMA XapaKTePUCTUKAMU BRIOpAHHOH Mpodeccr / CIeaaIbHOCTH.

IIpodunsHas cocTaBisIoNIast OTpaXxaeTcsi B TpeOOBAHUAX K MTOATOTOBKE 00yUJarOIIUXCs

B YacTH:

* 0o0mIeit cucTeMbl 3HaHUI: comepiKaTeIbHBIC IPUMEPHI HCIOIB30BaHMS MATEMATHICCKIX HICH U
METOJIOB B MPO(ECCHOHATHHON AEITEIEHOCTH;

* YMCHHH: pa3nniue B YpOBHE TPeOOBaHUIA K CIIOKHOCTH IPAMEHIEMBIX aITOPUTMOB;

* IPAKTHYECKOTO HCIOJIB30BaHUS IPHOOPETEHHBIX 3HAHUM U YMEHUI: HHANBUAYaIBHOTO yIEOHOTO
OTIBITA B TOCTPOCHUH MaTeMaTHYEeCKUX MOZETICH, BHITIOIHEHUN HCCIIEA0BATENbCKUX IIPOESKTOB.

Takum o0pazom, peanuzaius coaepkaHus yaueOHON AUCHUIUIMHBI OPUEHTUPYET Ha IPUOPUTETHYIO
POITb TIpOIIeCCyaIbHBIX XapaKTEPUCTHK YISOHOH paOOThI, 3aBUCAIINX OT MPOGUIIst MPoheCCHOHAIBLHOTO
00pa3oBaHus, MOTyYEHHS OTbITA HCIIOJIL30BAHUS MaTEMATHKHA U MH(DOPMATHKH B COACPIKATEIBHBIX U
MpoQeCcCHOHATFHO 3HAYMMBIX CUTYalUAX IO CPAaBHEHUIO ¢ ()OPMAaTBHO-YPOBHEBBIMU PE3YIbTATUBHBIMHU
XapaKTepUCTUKAMHU 00y4EHusI.

Conepxanue yaeOHON TUCIUILUIMHBI pa3pad0TaHO B COOTBETCTBUH C OCHOBHBIMH COIEPKATEIbHBIMU
JTUHAAMEU 00yUYCHHUST MaTEMaTHKE U MH)OPMATHKE:

* ajreOpanyecKkas JIMHUS, BKIIOYAIONIAss CUCTEMAaTU3AIUIO CBEJICHUH O YMCIIaX; N3YYeHUE HOBBIX U
00001IeHre paHee H3YIEeHHBIX Ollepaliuii (BO3BEICHIE B CTEIICHb, H3BICUCHHE KOPHS,
norapudMupoBaHue, CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC U O0paTHBIC K HAM); U3yUCHUE HOBBIX
BHJIOB YMCIIOBBIX BBIPAKECHHUI U (POPMYIT; COBEPIICHCTBOBAHHE IIPAKTHICCKUX HABBIKOB U
BBIYHCIIUTEIBHON KYJIBTYPBI, PACIIUPEHHE



¥ COBEpLICHCTBOBAHHE aNreOpanvecKkoro amnmnapara, cChpOpMHPOBAHHOTO B OCHOBHOM IIKOJIE, U €0
IPUMEHEHHUE K PEIICHUI0 MaTeMaTUYECKUX U NMPUKIIAJHbIX 3334,

*  TEOpeTHKO-(PYHKINOHANbHAS JHHUS, BKIFOUAIOIIAs CHCTEMAaTH3AINIO U PACIINPEHNE CBEICHUIT O
(YHKITHSIX, COBEPIICHCTBOBAHIE TPapUICCKUX YMEHHI; 3HAKOMCTBO C OCHOBHBIMH UACSIMH U
METOJaMU MaTeMaTHYEeCKOTr0 aHain3a B 00beMe, II03BOJIIOIIEM HCCIIeIOBATh dJIeMEHTapHbIE
(YHKINY 1 penaTh pocTelInie reoMeTpuieckre, GU3HIecKue U Apyrue NpuKIaHbIe 3a/1a49H;

* JIMHUS ypaBHEHUH U HEPAaBEHCTB, OCHOBAHHAS HA MIOCTPOCHUU U UCCIECJOBAaHUM MaTEMAaTHUECKUX
MoJieNiel], mepecekaroIasics ¢ anredpandeckoi u TeopeTuKo-(hyHKINOHAIBHON TMHUSIMU U
BKJTIOYAIOIIAsl pa3BUTHE M COBEPUICHCTBOBAHHUE TEXHUKH alreOpandecKux mpeoOpa3oBaHUM A
peleHns ypaBHEeHHH, HEPABESHCTB M CHCTEM; (JOpMHIPOBaHHE CTIOCOOHOCTH CTPOUTH H
UCCIIEI0BATh MPOCTEHIINE MaTEMaTUYECKHE MOIENIN TIPH PELICHUM MPUKIAHbIX 3a/1a4, 3a/1a4 U3
CMEXHBIX U CIIELUaIbHbIX AUCIUIUINH;

* TreoMeTpuyecKas JIMHU, BKIIIOYAroNas HarjsIHbIe IIPECTaBIeHUS O IPOCTPAHCTBEHHBIX (PUTypax
W M3y4YeHHUE X CBOWCTB, popMHpOBaHNE U Pa3BUTHE MPOCTPAHCTBEHHOI'O BOOOPaXKEHUs, pa3BUTHE
CIOCOO0B reOMETPUUYECKUX U3MEPEHU, KOOPIUHATHOTO
U BEKTOPHOI'O METOJOB Ul PELIEHU MAaTEMAaTUUYECKUX U IIPUKIIAAHBIX 3a1a4;

* CTOXacTHUYeCKas JUHUS, OCHOBAHHAs HA Pa3BUTUU KOMOMHATOPHBIX YMEHUH, IPEACTaBICHUN O
BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX OKPYKAIOIEro MUpa.

Paznensl (TeMbl), BKIIIOYCHHBIE B COACPIKAaHIE YISOHOH NUCIIUILTHHEL, SBILTIOTCS OOIIUMHE IS BCEX
npoduiel mpohecCHOHATLHOTO 00pa30BaHus H ITPH BCeX 00beMax y4eOHOI'0 BPEMEH! HE3aBHCHMO OT
TOTO, SBIISIETCS JIN yueOHas mucuniuinHa «MaremaTnkay 6a30BOH MITH MPOQPIIILHOM.

B mpuMepHBIX TeMaTHYECKHX IUIaHAX POrpaMMbI yueOHBIH MaTepral MPeaCTaBIeH
B (opMe depenyromerocs: pa3BepTHBAHIS OCHOBHBIX COJEP KaTeNBHBIX JIMHUN (a1reOpandecKon,
TEOPETUKO-)YHKITHOHATBLHOM, YPaBHEHHI U HEPABCHCTB, FTEOMETPUICCKOM, CTOXaCTUIECKOMN ), UTO
MO3BOJISIET THOKO MCIOJIF30BATh MX PACTIONOKECHUE U B3aMMOCBS3b, COCTABIIATH pabOUMii KaJIeHIapHbIN
IJIaH, TI0-pa3HOMY Yepelys yaeOHbIe TeMbI (TJaBbl y4eOHUKA), YIUTBIBAs POPUITH IPOPECCHOHATHLHOTO
oOpa3oBaHnus, crierupuky ocsanBaemoi npodeccun CI1O wim cnenmanpaocTr CI10, riryOuny n3ydeHus
MaTepHaia, ypOBEHb MOATOTOBKU CTYICHTOB IO MPEAMETY.

[Ipennaraemplie B MPUMEPHBIX TEMATHYCCKUX IJIAHAX Pa3HbIC 00BEMBI YUeOHOTO BPEMEHHU Ha
M3yUYCHUE OJHOM U TOM K€ TEMBI PEKOMEH/TyeTCSI UCTIOB30BATh JJIs BBIMOIHCHUS Pa3INIHbIX YUCOHBIX
3agannii. TeM caMbIM pa3inmaus B TpeOOBaHISX K pe3yibTaTaM 00yUeHHS IPOSIBSITCS B YPOBHE HAaBBIKOB
TI0 PEIICHUIO 33a4 U OIIBITE CAMOCTOSTEIBHOM PaOOTHI.

Nzyuenue 061ieodpa3oBaTeIbHOM yIeOHOH TUCIUIUTHHEI « MaTeMaTHKay» 3aBepIIaeTCs MOIBEICHHEM
UTOTOB B (hopMe dK3aMeHa B paMKax IMPOMEKYTOUHON aTTECTAI[MH CTYICHTOB
B npouecce ocBoeHus ocHoBHOU OITOIT CIIO ¢ momydenuemM cpenuero obmero odpazoBanwus (ITTIKPC,
MIICC3).

B paznene nporpammel «Coneprkanue yaeOHOH TUCIUILTHHED) KyPCUBOM BBIICIICH MaTepHal,
KOTOPBIM TIPH U3YYCHUH MaTEeMAaTHKH Kak 0a30BOH, Tak ¥ MPO(QUIbHON Y4eOHOW AUCITUTUTMHBI, KOHTPOJTIO
HE TIOITeXKHT.

MECTO YUYEEHOM JUCLIUITIJIMHBI B YYEEHOM ITJIAHE

YyeOHas nuciuminaa «MaTtemaTtuka U HHpOpMaTHKay ABISETCS yUeOHBIM MPeIMETOM 00s3aTeIbHON
obnactu ®I'OC cpennero olmero oopa3oBaHus.

B npodeccroHambHbIX 00pa30BaTeIbHBIX OPraHU3aIHIX, PEATU3YIONIHX 00pa30BaTCIbHYIO
mporpaMmmy cpenHero obmero odpasoBanus B npeaenax ocBoeHuss OIIOIT CIIO Ha 6a3e 0cHOBHOTO
ob1ero odpazoBanus, yaeOHas qucnuIuiHa «MaremaTtiuka 1 HHQOPMATHKA H3y9daeTCs
B 0o011eoOpa3oBareabHOM Hukie yueoHoro miana OITOIT CITO Ha 6a3e OCHOBHOTO 00Iero 00pa3oBaHus
C ToirydeHueM cpenuero oomero obpazosanus ([ITICC3).

B yue6nspix manax [MIICC3 yueOnast qucrpmimza «MaTeMaTHKa U HHQOPMATHKa) BXOIUT B COCTaB
00mux 00meodpa3oBaTENbHBIX YUCOHBIX TUCIUIUTHH, (POPMUPYEMBIX U3 00S3aTEIHHBIX
npenmeTHbIX o0Onacteit ®I'OC cpennero obiero oopazoanus, s npodeccuit CI1O nnm
crieransiocTeit CI1O cooTBeTCTBYIOMETO PO MPOHECCHOHATBHOTO 00pa30BaHusL.



PE3YJIbTATHI OCBOEHUS YUEBHOM JUCIIATIIIMHBI

OcBoeHne conepxanus yueOHOW AUCIMIUIAHEL ««MaremaTtruka 1 nHpopMaTHKa» o0ecTieunBacT
JOCTUXEHUE CTYACHTAMU CIIEIYIOUIUX pe3y1bmamog.

—— JIUYHOCIHBIX

—— ¢(hOpMHPOBAHHOCTH MPECTABICHUI 0 MATEMATHUKE KaK YHHBEPCATBHOM SI3BIKE HAYKH,
CpPEeICTBE MOJICITUPOBAHUS SIBJICHUH U IPOLIECCOB, UNIESX U METO/IaX MATEMATUKHU U
UH()OPMATHUKH;

—— [IOHWMAaHNe 3HAYMMOCTH MaTeMaTHKH ISl HAyIHO-TEXHHYECKOTO IIporpecca,
c(hOPMHUPOBAHHOCTH OTHOIICHUS K MATEMATHKE KaK K YaCTH OOIIEUEIOBEUCCKON KYIbTYPEI
4yepe3 3HAKOMCTBO C HCTOPHEH Pa3BUTHS MATEMATHKH, SBOJIIOIIUCH MaTEMAaTUIECKUX HIICH;

—— pa3BHUTHE JOTHYECKOTO MBIIIICHHUS, IPOCTPAHCTBEHHOTO BOOOPAKEHISI, AJITOPUTMUIECKON
KYJIBTYpbI, KpUTUYHOCTH MBIIIICHUS HA YPOBHE, HEOOXOIUMOM ISt Oy Iymien
npoQeCCHOHATBHOM NeITeIEHOCTH, UTS POIODKEHHS 00pa30BaHUS U CaMOOOPa30BaHHUS;

—— OBJIQICHIE MaTEMAaTHICCKUMHY 3HAHUSAMH U YMECHUSMHE, HEOOXOIUMBIME B TIOBCETHEBHOI
JKU3HH, JUTSI OCBOCHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX TUCIMIUINH U JUCIUIUIAH
pOoQeCCHOHATBHOTO IUKIIA, LTS TIOTYYSHHsT 00pa30BaHusl B 00JIACTSX, HE TPEOYIOIIUX
YTIyOJICHHOW MaTeMaTHYeCKOH ITOATOTOBKH;

—— FOTOBHOCTH M CITOCOOHOCTH K 00pPa30BaHHUIO, B TOM YHUCIIE CaMOOOPa30BaHUIO, HA TIPOTHKCHUH
BCEil XKH3HU; CO3HATEIEHOE OTHOIIICHHUE K HEMIPEPHIBHOMY 00Pa30BaHMIO KaK YCIOBHIO
yCIEHON poecCHOHATILHON 1 00LIECTBEHHON JAESITEeIbHOCTH;

—— FOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOSITEIEHON TBOPYECKOW U OTBETCTBEHHOM NIESITEIBHOCTH;

—— FOTOBHOCTH K KOJUIEKTUBHOH padoTe, COTpYIHIMUECTBY CO CBEPCTHUKAMH B 00pa30BaTEILHOH,
00IIeCTBEHHO MOJIE3HOU, YIeOHO-HUCCIIE0BATEILCKOM, TPOSKTHON M IPYTHUX BHIAX
DeSITeNBHOCTH;

—— OTHOIICHHUE K MPOPeCCHOHATBHOM AeATEIFHOCTH KaK BO3MOKHOCTH YIaCTHS B PEIICHIH
JIMYHBIX, OOIECTBEHHBIX, TOCYIapPCTBEHHBIX, OOMIEHANINOHANBHBIX TIPO0IIeM;

—— YYBCTBO T'OPIOCTH U YBAKCHHSI K UCTOPUH PA3BUTHUS U TOCTIDKECHHUAM OTCUECTBEHHOIM
HHPOPMATHKH B MUPOBOH HHAYCTPUU MH()OPMAMOHHBIX TEXHOJIOTHIA;

—— OCO3HaHHE CBOETO MecTa B MH(POPMAITMOHHOM OOIIECTBE;

—— IOTOBHOCTB M CIIOCOOHOCTBH K CAMOCTOSTEILHON M OTBETCTBEHHOM TBOp‘IeCKOﬁ JACATCIBHOCTH C
HUCIIOJIB30BAHHUEM I/IH(bOpMaHI/IOHHO-KOMMYHI/IKEII_II/IOHHBIX TCXHOJ’IOFHﬁ;

—— YMEHHE UCIIOJIF30BATh TOCTIDKCHHS COBPEMEHHON MH()OPMATHUKH TSI OBBIIIICHUS
COOCTBEHHOTO MHTEJUICKTYaJIbHOTO Pa3BUTHUS B BEIOPAHHOI MPpOoQecCHOHATTBHOM NeITeNbHOCTH,
CaMOCTOSITEIIbHO (POPMHUPOBATH HOBBIE JUIs ce0s 3HAHUS B MPO(eCCHOHANTBHOMN 0bacTH,
HCTIONIB3YS JJISl 9TOTO TOCTYITHBIE HCTOYHUKHI HH(POPMAIIHH;

—— yMEHHE BBICTPAaUBaTh KOHCTPYKTHUBHBIE B3aHMOOTHOIIEHHUS B KOMaHAHOU paboTe M0 peIeHNIO
00IIMX 33134, B TOM YKCIIE C UCTIOJIb30BAHUEM COBPEMEHHBIX CPEIICTB CETEBBIX
KOMMYHUKaIuii;

—— YMCHUC YyHPaABJIATH CBOCH IT03HABATECIBLHOM ACATCIIbHOCTBIO, TPOBOIUTH CAMOOLICHKY YPOBHSA
COOCTBEHHOT'0 MHTEJUICKTYAILHOTO PAa3BUTHUS, B TOM YHUCJIE C HCIOJIh30BAHHEM COBPEMECHHBIX
3JIEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB;

—— yMeHHE BHIOMpaTh TPAMOTHOE TIOBEICHHE TP UCTIONIB30BAHUHN PAa3HOOOPA3HBIX CPEICTB
HH(OPMAIIMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTHI KaK B MPOPECCHOHATBHOMN AeITEIIEHOCTH,
TaK U B OBITY;

—— FOTOBHOCTb K IIPOJOIDKEHIIO 00pa30BaHMUs M IOBBIIICHUIO KBaTH(pUKaIiy B M30paHHOI
poQecCHOHATFHOM IeITEeIFHOCTH HAa OCHOBE Pa3BUTHS JIMIHBIX HHPOPMAITHOHHO-
KOMMYHUKAITHOHHBIX KOMIICTEHIINH;

MemanpeomMemHuupix:

—— YMEHHE CaMOCTOSITEIIHLHO OIPEIENIATH 1SN JISATEIILHOCTH M COCTaBJIATh IIJIaHbI IS TETLHOCTH;
CaMOCTOSITEIBHO OCYLIECTBIISATH, KOHTPOJIMPOBATH U KOPPEKTUPOBATH NESTEIHLHOCTH;
HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JUI JOCTHXKEHUS [TOCTABJICHHBIX 1IeJIel U peaan3aliu
IUTAHOB JIESATEIHLHOCTH; BRIOUPATH YCIICIIHBIC CTPATETUH B PA3IHMYHBIX CHTYAIIHSX;

—— yMEHHE MPOTYyKTUBHO OOIIATHCS H B3aUMOACHCTBOBATH B IIPOIIECCE COBMECTHOM
JESITETBHOCTH, YIUTHIBATH MMO3UIUH IPYTHX YIACTHUKOB JESITEIbHOCTH, 3)(QEeKTHBHO
pa3pemaTs KOH(IUKTH;

—— BJIaJIeHHE HaBBbIKAMHU NI03HABATEJIbHOM, yueOHO-HCCIIEI0BATENbCKON U TPOEKTHON
NeSITEBHOCTH, HABBIKAMY pa3pelieHus MpodieM; crtocOOHOCTh U TOTOBHOCTB K



CaMOCTOSITEIbHOMY TIOUCKY METOJIOB PEIICHUS MPAKTUUECKUX 3a]1a4, IPUMEHEHUIO PA3IMYHbBIX
METOJIOB MO3HAHUS;

—— FOTOBHOCTbH U CIIOCOOHOCTH K CAMOCTOSITENbHON HH()OPMALIMOHHO-TI03HABATEIIEHOMN
JeSTeIbHOCTH, BKIIIOYasi yMEHHE OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMaLUHy,
KPUTHYECKH OLIEHUBATh U HHTEPIIPETUPOBATH MH(POPMALIUIO, MOIYUaEMYIO U3 Pa3INYHBIX
HUCTOYHUKOB;

—— BJIaJICHHUE S3bIKOBBIMHU CPEICTBAMH: YMEHHE SICHO, IOTHYHO U TOYHO U3J1araTh CBOIO TOUKY
3pEeHMs, UCTIOJIB30BATh a/ICKBATHBIE S3BIKOBBIE CPE/ICTBA;

—— BIIAJICHUE HABBIKAMU ITO3HABATEILHON PE(ICKCHN KaK OCO3HAHHS COBEPIIAEMbBIX JCHCTBUHN H
MBICIIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHUI, IPaHUL] CBOETO 3HAHUA U HE3HAHUS,
HOBBIX [T03HABAaTEIbHbBIX 33Jja4 U CPEICTB AJIS UX JOCTHKECHHUS;

—— LeJIEYCTPEMIICHHOCTh B IIOUCKAX U MPUHATHU PEIICHUH, COOOPA3UTENIHOCTh U UHTYHIINS,
Pa3sBUTOCTb POCTPAHCTBEHHBIX MPEACTaBICHUN; CTIOCOOHOCTh BOCIPUHUMATE KPacoTy U
TapMOHHIO MUPA;

npeomMemmuuix:

—— c(OpPMHUPOBAHHOCTH NPEACTABICHUI O MaTeMaTHKe KaK YaCTH MUPOBOI KyJIbTYphI U MECTe
MaTeMaTHKU B COBPEMEHHOM LIUBUIN3AIMHU, CIOCO0AaX OMMUCAaHUS SIBICHUH pealbHOro MUpa Ha
MaTeMaTHYECKOM SI3bIKE;

— ¢(hOpMHUPOBAHHOCTH NPEJICTABICHUH 0 MaTEMaTHYECKUX MOHITUAX KaK BAKHEHIITIX
MaTeMaTHYECKUX MOJIETISIX, TO3BOJISIONINX OMMCHIBATh U U3Y4aTh PAa3HbIC MPOLECCH] U
SBIICHNUS; [IOHUMAaHKE BO3MOXHOCTH aKCHOMATHUYECKOT0 TOCTPOCHUSI MATEMAaTHYECKUX TEOPUI;

—— BJIaJICHUE METOJJAMU JI0KA3aTEeNIbCTB U aJITOPUTMOB PELICHUS, yMEHHE UX IPUMEHSTb,
IIPOBOAMTE JIOKA3aTEJIbHBIC PACCYXKICHUS B XOJI€ PELLICHUS 3a/1a4;

—— BIIAJICHHE CTAaHJAPTHBIMH IIPUEMaMH PELICHUS PALlMOHAIBHBIX U HPPALIMOHANIBHBIX,
[I0KA3aTeNIbHBIX, CTCIICHHBIX, TPUTOHOMETPHUECKUX YPAaBHEHUI U HEPABEHCTB, UX CUCTEM;
HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOTrPaMM, B TOM YHCIE ATl TOUCKA ITyTH peIleHUs
U WJUTIOCTPALIMY PELEHUS] YPABHEHUI U HEPABEHCTB;

— ¢(hOpMHUPOBAHHOCTH NPECTABICHUH 00 OCHOBHBIX HOHITUSIX MAaTEMAaTHUYECKOI0 aHaNN3a U UX
CBOWCTBAX, BIaJICHUEC YMEHHEM XapaKTEepU30BaTh MOBEJCHNE (PYHKIIUN, HCIIONb30BaHNE
NOJTYYEHHBIX 3HAHUH JUI ONUCAaHUs U aHAJIN3a PeallbHbIX 3aBUCUMOCTEH;

—— c)OpMHPOBAHHOCTH NMPEACTABICHHUH O IpoIeccax M ABJICHNAX, UMEIOIINX BEPOSTHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B peaJbHOM MHUPE, OCHOBHBIX MOHATHSIX
3JIEMEHTAPHOMN TEOPUH BEPOSITHOCTEN; YMEHHUI HAXOJIUTh U OLIEHUBATh BEPOSITHOCTH
HACTYIUIEHUS COOBITHH B MPOCTEHIINX MPAKTHUCCKUX CUTYALUSIX U OCHOBHBIC XapaKTEPUCTHKH
CIIy4alHbIX BEIMYUH;

—— BJIaJICHUE HAaBBIKAMU HCIOJIb30BAaHUS TOTOBBIX KOMITBIOTEPHBIX MPOrPaMM MPH PELICHUH
3ajad;

— ¢(hOpMHPOBAHHOCTH MPEJICTABICHUI 0 pony HH(OpMaLUK U HHHOPMALIMOHHBIX IPOLIECCOB B
OKpYXKaroIeM MHUpE;

—— BJIaJICHUE HAaBBIKAMHU aJITOPUTMUYECKOT'0 MBIIUICHHSI ¥ TOHUMaHNE METOA0B (popMaIbHOTO
OIUCAHUs ATOPUTMOB, BJIAJICHHE 3HAHUEM OCHOBHBIX aATOPUTMUYECKHX KOHCTPYKIMH,
YMEHHE aHAIIM3UPOBATh AITOPUTMBI;

—— HCIIOIb30BaHNE TOTOBBIX MPHUKJIATHBIX KOMITBIOTEPHBIX IIPOTPaMM IO MPOQHITIO TTOITOTOBKY;

—— BJIaJIeHHE CIIOCO0aMM TPeJICTaBIeHNU, XpaHEHH 1 00pabOTKHM JaHHBIX Ha KOMITBIOTEPE;

—— BIIJICHHE KOMIIBIOTEPHBIMU CPEICTBAMU MIPEICTABICHHS] U aHAJIN3a JaHHBIX B JJIEKTPOHHBIX
Ta0INIAX;

—— c)OpMHUPOBAHHOCTH NIPEACTABICHUH O 0a3ax JaHHBIX M MPOCTEHIINX CPEICTBAX YIIPABICHU
UMH;

—— cOpPMHUPOBAHHOCTH MPEACTABIECHHH O KOMITBIOTEPHO-MAaTEMaTHIECKHX MOJIEIISAX
HEoOXOIMMOCTH aHAJIN3a COOTBETCTBUS MO M MOJIIIPYEMOT0 00BeKTa (Iporiecca).

COJIEPXXAHUE YUEBHOM JJUCITATIINHBI

MATEMATHKA
Mamemamuka kak nayka. Yucnoevie mnosxcecmea



JTanbl pa3BUTHA MaTeMaTUKU. MaTeMaTka Kak Hayka v €€ CBSI3b C IPYTUMU
HayKaMu. DTambl pa3BUTUS MATEMATUKHU.
HeiicTBUTEIbHBIE YHC/IA. YUCIOBBIE MHOKECTBA: HATYPAJIbHBIE, LIEIIBIE,
palKroHaIbHBIE, UPPALIMOHAJIBHBIE.
Ilpakmuueckue 3anamus

Pemenue 3amau Benknx MaTeMaTHKOB

Kopuu, cmenenu u nozapugmot

O0o0menue nousitus creneHu. CreneHsb ¢ AelCTBUTENbHBIM NOKa3aTeseM. KopHu
HaTypaJIbHOM CTEIICHU U3 YMCIIa U UX CBOMCTBA. CTENEHNU C pallMOHAILHBIMU [TOKA3aTeNsIMHU,
ux cBoicTBa. CTeneHu ¢ JeHCTBUTENbHBIMU MTOKa3aTesiMU. CBOMCTBA CTEIIEHHU C
JEHCTBUTEIBHBIM ITOKA3aTEIEM.

Jlorapugmpl 1 ux cBoiicTtBa. OCHOBHOE JIOrapu(PpMUUIECKOE TOKIECTBO. JlecsTuaHbIe
U HarypaibHble Jorapudmsl. [IpaBuna neiictuii ¢ norapupmamu. Ilepexon k HoBoMy
OCHOBAHHUIO.

Ilpakmuueckue 3anamus

Apudmernueckue 1eficTBUS HaJl YMCIaMU, HAXOXKAEHUE IPUOIMKEHHBIX 3HAaUEHU I
BEJIMYMH U IOTPEIIHOCTEH BBIYUCICHUHN (a0COIIOTHOM U OTHOCUTENBHOM), CPaBHEHUE
YHCJIOBBIX BBIPA)KEHUH.

Brruncnenue u cpaBHEHHE KOPHEW. BhINOIHEHNE pacyeToB C paJiuKalaMu.

Pemenne nppanroHaneHbeIX ypaBHeHU. Haxox1eHne 3Ha4eHN CTEIeHe! ¢
panroHanbHBIMU MOKa3aTensiMu. CpaBHeHHE cTeneHel. [IpeoOpa3oBanus BRIpaKeHHIA,
CoJIep KallMX CTEIEeHU. Pelenne mokas3aTesbHbIX YPaBHEHU.

Pemenne npukiiagHbeIX 3a1a4.

Haxoxnaenue 3HaueHuii jorapudma 1o npou3BoibHOMY OCHOBaHHUIO. [lepexon oT ogHOrO
OCHOBaHU K Apyromy. Beruncienue u cpaBHenue jgorapudmos. JlorapupmupoBanue u
[IOTEHLIMPOBAHUE BBIPAKEHUI.

[TpuOnKkeHHbIE BBIYMCIECHUS U PELICHUs TPUKIIAIHbIX 3a/au.

Pemenne norapugmuueckux ypaBHEHHI.

Onemenmut mpuzonomempuu

Tpuronomerpnyeckne QyHKIHH YHCIO0BOI0 apryMeHTa. TpUroHOMETpUYECKHE
(YHKIIMHM YKCIOBOTO apryMenTa. Pannannoe nsmepenue yrioB. @opmyssl mpUBeIEeHNUS.

®opmy.abl Tpuronomerpuu. OcHOBHBIE POPMYIIBI TPUrOHOMETpUU. DOPMYIIBI
npuseneHus. Popmyisl cinoxeHust. Dopmyisl yasoeHuss CopMyIisl TOJIOBUHHOTO YIUIA.

Ilpakmuueckue 3anamusn
PaguanHbIii MeTOT MI3MEpEHHUSI YTIIOB BPAIleHHs U CBSI3b C rpalycHON Mepoil. OCHOBHBIE
TPUTOHOMETPUUECKUE TOXKIECTBA, (POPMYIIbI CII0KEHHUSI, YIBOEHUS, peoOpa3oBaHue
CYMMBI TPUTOHOMETPUYECKUX (PYHKLUH B IPOU3BECHNE, IPeoOpa3oBaHKe
NPOM3BEACHUS TPUTOHOMETpUUEcKuX GyHKIMi B cymmy. [Ipocreiimme
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA.

OO6paTHble TPUrOHOMETpUYECKHE QYHKIINH: ApKCUHYC, apKKOCUHYC, apKTaHT€HC.

Dyukyuu, ux ceoiicmea u cpaguxu

®Oynkuuu. CeoiicrBa pyHkuun. OO61acTh ONpeieeHnss 1 MHOKECTBO 3HAUEHUI;
rpaduk GyHKIHMH, TOCTpoeHHE IrpaduKoB PYHKUINHN, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMHU.
MOHOTOHHOCTB, YETHOCTb, HEYETHOCTh, OTPAHUYEHHOCTh, IEPUOAUIHOCTD. [[poMexyTkH
BO3PACTaHMA U YObIBaHMsI, HAaHOOJIbIIIEe M HAUMEHbIIIee 3HAYCHHUsI, TOUKH IKCTpEMyMa.
I'padmueckas unrepnperanus. [lpumeps QyHKIIMOHATBHBIX 3aBUCUMOCTEHN B peaJIbHbIX



npolieccax u sBieHusX. Apupmernyeckue onepanuu Hajx GyHKuusaMu. CriosxHast QyHKITUSA
(xommo3unus). [ToHsiITHE O HEMTPEPBIBHOCTH (PYHKITUH.

DyHKIUH, UX TPa(UKH U CBOMCTBA. JIMHENHBIC, KBaJIpaTHBIC, palliOHAJIbHBIC
ypaBHEHHUA U HepaBeHcTBa. Onpenenenus GyHKIUN, X CBOMCTBA U IpadUKH.
[Tpeo6pazoBanus rpadukos. [lapamienbHblil IEpeHOC, CHMMETPHSI OTHOCUTEIBLHO OCei
KOOpJMHAT U CUMMETPHUSI OTHOCUTENIBHO Hayajla KOOpJUHAT, CHMMETPUS OTHOCUTEIILHO
IPSIMOM Y = X, pacTs>KEHUE U C)KaTHE BJIOJIb OCE KOOpIMHAT.

Ilpakmuueckue 3anamus

[Ipumeps! 3aBUCUMOCTEN MEKTy IEPEMEHHBIMU B peajbHBIX MPOIECCax U3 CMEKHBIX
mucrturud. Onpenenenue GyHakuuii. [loctpoenne u uteHne rpa@ukoB QyHKIHIA.
Uccnenoanue ¢pynkuun. CBOMCTBA TMHEHHOM, KBAAPATUUYHON, KYCOUYHO-TMHEHHON U
npoOHo-MuHelHON (yHKumil. HenpepriBHbIC 1 epuoandeckue GyHkiuu. CBOMCTBA U
rpaduKu CHHYyCa, KOCUHYCa, TaHTeHca U KoTaHreHca. O0parHbie GyHKINUU U UX TPadUKH.
Oo6parnbie Tpuronomerpudeckue pynkuuu. [IpeobpazoBanus rpaduka GyHKINN.
I"apmonmnueckue xonebanus. [Ipuknaaneie 3agaun.

[TokazarenbHble, TOorapupMUIECKIe, TPUTOHOMETPUUYECKUE YPABHEHUS U HEPABeHCMEd.

Ypasneuuﬂ, HépaeeHcmea u uX CUCmembl

PaunuonanbHbIC ypABHEHUsS M HepaBeHCTBA. PalloHanbHbIE IOKA3aTEIbHbIE U
TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCWIIBHOCTB YpaBHEHMI, HEPABEHCTB, CUCTEM.

OcHOBHBbIE IPUEMBI UX pELICHUs (Pa3/I0KEHHE Ha MHOKUTENN, BBEIEHUE HOBBIX
HEM3BECTHBIX, MOACTAaHOBKA, TPAQUUECKUI METON).

HppanuoHajbHble ypaBHEHHS U HepaBeHCTBA. ppanuonanbHele, TOKa3aTENIbHbIEC U
TPUTOHOMETPUUYECKHE HEPaBEHCTBA. OCHOBHBIE IPUEMBI UX PELLIEHUS.

IToxa3aTenbHbIe ypaBHEHHS U HepaBeHCTBA. [oka3zarenbHble U TPUTOHOMETPUYECKHE
ypaBHEHHUS U cUCTeMbl. OCHOBHBIE IPUEMBI UX PEILIECHUS.

JlorapudgmMmnueckne ypapHeHusl U HepaBeHcTBa. Jlorapudmuueckre ypaBHeHUs U
cucteMbl. OCHOBHBIE ITPUEMBI UX PEIICHHUS.

Tpuronomerpuyeckue ypaBHeHHsl. TpUTOHOMETPUYECKUE YPABHEHHS U CHCTEMBI.

PaBHOCWIIBHOCTD ypaBHEHUI, HEPABEHCTB, CUCTEM.

OCHOBHBIE IPUEMBI UX PELICHHUS.

Ilpuknaonwvie 3a0auu

[IpuMeHeHne MaTeMaTHYECKUX METOJIOB JJIs PELICHUS COEP KATENbHBIX 3a7a4 U3
pa3aMyYHbIX 00JacTel HayKH U MPaKTUKU.

HMHTepnperanus pe3yapTara, ydeT pealbHbIX OTPaHUYCHUI.

Ilpakmuueckue 3anamus

Kopuu ypaBHennii. PaBHocuinbHOCTh ypaBHeHUH. [IpeoOpazoBanne ypaBHEHUN.

OcHoBHbIE IPUEMBI pellIeHUs ypaBHEeHUN. Pemienne cucrem ypaBHeHui. Mcnonbs3oBanue

CBOWCTB M rpauKoB (PYHKLUH JUIsl pellICHUs] ypaBHEHUI U HEPABEHCTB.

Humezpan

Heonpeneaénnsblil 1 onpeneJéHublii uHTerpasasl. Heonpenen€uuslii 1 onpenenéHHbIIn
MHTETpajbl U UX cBoiicTBa. Tabmuia HeonpeeNEHHBIX UHTErpaaoB. MeTo /bl BEIUMCIIEHUS
MHTETPAIOB.
Ilpuknaonvie 3a0auu
[IpuMeHeHne MaTeMaTHYEeCKUX METOJIOB JJIs PELICHUS 33aJJaHUN C MHTErPaJIaMH.
HuTepnperanys pe3yapTaTa, y4eT peajJbHbIX OTPAHUYEHHH.
Ilpakmuueckue 3anamus



[TpeoOpa3oBanue unterpanoB. OCHOBHBIEC IPUEMBI PEIICHUsI HHTErpaloB. Pemenue
CHUCTEM MHTErpaJioB.

Bexmoput. /leiicmeun nao eekmopamu

BekTopsbl. [eiictBust Hag BekTopamu. CKajisipHOe NPOU3BeleHHe BEKTOPOB.
Bexktopsl. Moaynb Bektopa. PaBeHcTBO BekTOpOB. Cl10KEHHE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4MCII0. Pa3zokeHne BEKTopa o HallpaBICHUSAM. YTOJI MEXAY AByMs
BekTopamu. [Ipoekuust BekTopa Ha ock. KoopaunaTs! Bektopa. CKajIipHOE ITPOU3BEACHUE
BEKTOPOB.

IlIpakmuueckue 3anamus

Bexkropel. JleiicTBus ¢ BekTopamu. [{ekapToBa cuctemMa KOOpAHHAT B IPOCTPAHCTBE.

YpaBHEHHE OKPYKHOCTH, CPEPHI, MITOCKOCTH. PaccTosiHue Mexay Toukamu. JleiicTBHs ¢
BEKTOpPaMH, 3a/IaHHBIMUA KoopauHaTamMu. CKalsipHOE MPOU3BEICHNE BEKTOPOB. BekTopHOE
ypaBHEHUE NPSIMOI U INIOCKOCTH. Vcnosib30BaHNE BEKTOPOB MPHU JI0KA3ATEIBCTBE TEOPEM
CTEPEOMETPUHU.

JI1st BHEAyIUTOPHBIX 3aHATHI CTYAEHTaM Hapsiiy ¢ PELICHUEM 3a/1a4 U BBIIIOJIHEHUS
MPAKTUYECKHUX 3aJaHUIl MOKHO MIPEIOAKUTH TEMbI HCCIIEI0BATENbCKUX U peepaTUBHBIX
paboT, B KOTOPHIX BMECTO CEpPHA OTIEIBHBIX MEIKUX 3a7a4 M YIIPaKHEHUH MpeIararoTcs
CIOXKETHbIE 3aJaHUsl, TPeOyIoIIMe JUINTENbHON pabOThl B paMKax OJJTHOM MaTeMaTH4eCKON
CUTYyallMu. DTH TEMbI MOT'YT ObITh KaK MHAUBUAYAIbHBIMU 33JaHUSMHU, TaK U TPYIIIOBBIMU
JUIs1 COBMECTHOTO BBINOJIHEHHUS HCCIIEIOBaHUS.

Dnemenmul cmepeomempuu

DJIEeMEeHTBI CTepeoMeTPHH AKCHOMBI CTEpeoMeTpun. B3anMHoOe pacnonoxeHnue
IIPSIMBIX U IIOCKOCTEN B IPOCTpaHCTBE. IlapainensHOCTh U IEpIIEHAUKYISAPHOCTD
IPSIMBIX U IIJIOCKOCTEN.

Ilpakmuueckue 3anamus

N3yuenue akcuoM crepeomerpur. Paccrosgaue mexy Toukamu. Mcnons3oBanue

BEKTOPOB IIPH JI0KA3aTENbCTBE TEOPEM CTEPEOMETPHUHU.

Jl1s BHEAyIUTOPHBIX 3aHATHM CTYACHTaM HapsAy ¢ PELICHUEM 3a/1a4 U BBIIIOJIHEHUS
MPAKTUYECKHX 3a/1aHUI MOXKHO MPEJIOKUTh TEMbI HCCIIEA0BATENBCKUX U pedhepaTUBHBIX
paboT, B KOTOPBIX BMECTO CEPUN OTIEIbHBIX MEJIKHUX 3ajlay U YIIpaKHEHUH Mpeiaraiorcs
CIO’KETHBIE 33/1aHus, TpeOyrolue JUIUTENbHOM paboThl B paMKax OJJHON MaTeMaTH4ecKOi
CUTyallud. DTH TEMBbI MOT'YT OBbITh KaK MHAMBUAYAJIbHBIMU 33aHUSAMH, TaK U TPYNIIOBBIMU
JJI1 COBMECTHOTI'O BBIIIOJTHEHHU S NCCIICJOBAHM .

Mmuozocpannuxu u Kpyisle mena

MHororpaHHuKM ¥ KpyrJible Teqaa. Bepinnsl, pedpa, rpaHi MHOTOIPaHHUKA.
PaseepTka. MHOrOrpanssie yrisl. Beimykiibie MHOTOrpanHuku. Kpyrisie tena. Mx
TIJI0IIAIM TTOBEpXHOCTEN U 00BEMBI. Teopema Diinepa.

Ilpakmuueckue 3anamus

Pasznuunbie Bubpl MHOTOTpaHHUKOB. VX m300pakeHus. CeueHus, pa3BepTKu
MHOTorpaHHukoB. [1nomans noBepxHoctu. Bunbsl cummetpuii B mpoctpancTBe. CUMMeETpUs
TeJ BpallleHHs] © MHOTOTPaHHUKOB. Brrunciienue miomajaeit 1 00beMoB.

JIns BHEAyIUTOPHBIX 3aHATUN CTYIAEHTAaM HapsAy C PELIEHUEM 3a/1a4 U BBINOJIHEHUS
MPAKTUYECKUX 3aJaHUI MOKHO TIPEIOKUTH TEMbI HCCIIEIOBATENbCKUX U peepaTUBHBIX
paboT, B KOTOPBIX BMECTO CEPUI OTAENbHBIX MEJIKUX 3a/1a4 U YIPaXKHEHHUH MpeaaraloTcs
CIOJKETHBIE 3aJJaHus, TPEOYIOre JUTUTEIbHON PaboThl B paMKaX OJTHOM MaTeMaTHYECKOMN
CUTYyaIMH. ITU TEMBI MOTYT OBITh KaK HHJAUBUAYATbHBIMU 33JJaHUSMH, TaK U TPYIIIIOBEIMHU
JUISI COBMECTHOTO BBIINIOJIHEHHUSI HCCIIEOBaHUS.

NHPOPMATUKA



Beeoenue

Beenenue. Yenosek u unpopmanus. [Ipencrasnenue napopmaruu. CUCTEMbI
cuncaenus. Poib nHPOpMaALIMOHHOM NesSTEIbHOCTH B COBPEMEHHOM O0IIIECTBE, €ro
SKOHOMHYECKOMH, COIMANILHOM, KYIbTYPHOH, 00pa3oBarenbHOM chepax. 3HaUCHHE
nHpopmatuku npu ocBoeHuu npodeccuit CI10.

Komnvromep

OcHOBHBIE YCTPOMCTBA KOMIILIOTEPA U €ro MporpaMmmMHoe odecneyenne. OCHOBHbIC

ycTpoiicTBa komnbioTepa. [Iporpammuoe obecneuenue koMmmnpiotepa. OnepannoHHas

CHUCTEMA.

®dajinoBas cucrema. Padora ¢ Hocuteasamu nnpopmanun. daiinosas cucrema.

Pa6ota ¢ HocuTensamu unpopmaru. KomneiorepHbie BUPYChl M aHTUBUPYCHBIE

IIPOrPaMMBlI.

Ilpakmuueckue 3anamus

PaboTta ¢ nporpaMMHbIM 00€eCIIEYEeHHEM.

WHcTamiauus nporpaMMHOro o0ecreyeHus (B COOTBETCTBHM € TEXHUUECKUM
HampaBjiIeHUEM MPO(EeCcCHOHANBHOM NesTeIbHOCTH), €0 UCIOIb30BaHUE U OOHOBJICHHUE.

JIMueH31OHHbIE U CBOOOHO pacnpoCTpaHseMble IPOrpaMMHbIe IPOAYKThl. Opranu3anus

OOHOBJICHHSI IPOIPAMMHOI0 00eCIeueH sl ¢ UCIONIb30BaHUuEM ceTH VHTepHeT.

Hugpopmayuonnwvie mexnonozuu

TexnoJsiorust 00padoTkn TekcToBOM MHGopmanun. [luckperHoe (nudponoe)
Mpe/ICTaBJICHUE TEKCTOBOM MH(OPMALIUU.

TexnoJsiorusi 00padoTku rpadpuyueckoi mugopmamun. Jluckpernoe (nudponoe)
npeJcTaBiIeHue Tpapuueckoi HHPOpMaLUK.

TexHoJsiorus 06padoTku yucaoBoi nungopmanuu. [lpeacrasienne napopmaum B
Pa3IMYHbIX CUCTEMAaX CUUCICHUS. ApU(pMETHUECKHE U JOTMUYECKHE OCHOBBI paOOThI
KOMIIbIOTEpa. DileMeHTHas 0a3a KOMIIbIOTepa.

TexHos0rns XpaHeHusi, NOMCKA U COPTUPOBKH NHPopManMuU. TEeXHOIOIHUs XpaHEHHUS,
MIOMUCKA U COPTUPOBKU MH(DOpMAIUH.

MyabsTuMeauiible TeXHOT0THU. Jl1ickpeTHOE (1M pOoBOE) NMpeACcTaBIeHNE 3BYKOBOM
uHpOpMalUU ¥ BUJEOMHPOPMALIUH.

KomnboTepHbie KOMMYHHKaMu. MHOrooOpasue BHEITHUX YCTPOUCTB, MOAKIIOYaeMbIX K
KOMIIbIOTEpY. Bubl mporpaMMHOro obecrneueHus: KOMIbIOTEPOB.

Ilpakmuueckue 3anamus

[TporpammMHoOe 1 anmapatHoe oOecrieyeHre KOMIbIOTEPHBIX CETEH.

Cepsep. CeTeBbie onepaiiOHHbBIC CUCTEMBI.

[ToHsiTHE O CUCTEMHOM aIMUHUCTPUPOBAHUH.

Pa3srpannuenue npas foctymna B CETH.

[TonkitoueHne KOMIbIOTEPA K CETH.

3amuTa MHQOpPMAIK, aHTUBUPYCHAS 3alINTA.

DKcIlyaTalluOHHbIE TPEOOBaHMS K KOMIIBIOTEPHOMY paboueMy MecCTy.

Komruiekc npodpuinakTHuecKux MeponpUsTUil A1l KOMIIBIOTEPHOTO paboyero Mecra B
COOTBETCTBHUH C €r0 KOMIUIEKTAIeN 11l MPOPeCcCHOHANBHOMN NesITeTbHOCTH.

Anzopummuszayus. Ilpozpammuposanue



OcHoBb! anropurmuszanuu. [lonstue anropurma. CpoiictBa anropurma. CriocoObl 3anucu
anroputMa. OCHOBHBIE aITOPUTMUYECKUE KOHCTPYKIIMH. BermomoraTebHbIE aarOpUTMBI.
OcHoBHbIE IOHATHS POrpaMMHPOBaHHs. KOMIIbIOTEP KaK UCIIOJIHUTENb KOMaH/.
IIporpamMMHBIi IpUHLUI pabOTHI KOMITBIOTEPA.
Ilpakmuueckue 3anamusn
Cpena mporpaMMHpOBaHUs.
TecTtupoBanue NporpaMMmsl.
IIpoBenenue vccnenoBaHus Ha OCHOBE MCIOIb30BaHU TOTOBOM KOMIIBIOTEPHON MOJEIIN.
[TprMeprl MOCTPOEHUSI AITOPUTMOB U MX PEATU3aLMU Ha KOMIIBIOTEpE.
OCHOBHBIE AITOPUTMUYECKHE KOHCTPYKLIMU U UX ONHCAHUE CPEACTBAMM SI3BIKOB
IIPOrpaMMHUPOBAHUSL.
Hcnonp30BaHue JTIOTMYECKHUX BBICKA3bIBAHUM U ONEpalvil B AITOPUTMHUYECKUAX
KOHCTPYKLHUSX.
[Ipumepsl IOCTPOEHMSI ATOPUTMOB C HCIIOIb30BAaHUEM KOHCTPYKLIUN ITPOBEPKU
YCJIOBUH, IIUKJIOB U CIIOCOOOB OMUCAHUS CTPYKTYP JaHHBIX.
Pa3paboTka HECII0)KHOTO AJIFOPUTMA PELICHUS 3a4a4H.

IIpumepHbIe TeMbI pedepaToB (I0KIAT0B), HCCIAETOBATETbCKHAX
MPOEKTOB

* HenpepsiBHBIE 1pOOH.

* IlpuMeHeHUE CI0KHBIX IPOLEHTOB B SKOHOMHUYECKUX PacyeTax.
* [lapamnenbHOe IPOEKTUPOBAHNUE.

* CpenHue 3HaYCHUS U UX IPUMEHEHHUE B CTaTUCTHKE.

* BekropHoe 3a1aHue NPSIMBIX U ITIOCKOCTER B IPOCTPAHCTBE.

+ CrnoxeHre rapMOHUYECKUX KOJIeOaHU.

* I'paduueckoe peuieHre ypaBHEHUI U HEPABEHCTB.

* IlpaBuibHbIE U NOTYIPaBUIbHBIE MHOTOTPAHHUKH.

» Konnueckue ceueHus: U X NIPUMEHEHUE B TEXHUKE.

» Tlonsatue nuddepennuana u ero NPUIOKEHHS.

* (CxeMbl NOBTOPHBIX UCTIbITAaHUHN bepHyru.

* HccnenoBanue ypaBHEHUH U HEPABEHCTB C [TApaMETPOM.

* Ilpodunaxruxa I1K.

* HMHcTpykius no 6€30MacHOCTH TpyAa U CAaHUTAPHBIM HOPMaM.
* ABTOMaTtu3upoBaHHOE pabouee mecto (APM) cnernuanucra.

* Moii paGouuii CTON Ha KOMIIBIOTEPE

» Anmunuctparop 1K, pabota ¢ mporpaMMHBIM 0OecTieueHUEM.
* DJEeKTpOHHAs TETPab.

* JKypnanpHas crarbs.

* BepHucax paboT Ha KOMIIBIOTEPE.

* DneKTpoHHAas JOCKa OOBSBICHUM.



TEMATHUYECKOE IINTAHUPOBAHUE

[pu peanuzarmu conepxkanus o0IIe00pa3oBaTEeNbHON YIeOHO!N TUCIUILTHHE «MaTteMaTrhka 1
nHpopmaTrka» B ipeaenax ocsoerus OITOIT CIIO Ha 6a3e ocHOBHOTO 00111ero 00pa3oBaHus C
nosrydeHueM cpenHero obuiero oopasopanus (IITICC3) makcumanbHast yueOHas HArpy3Ka 00yJIarOIIuXCs
cocranisier 102 9aca, u3 HUX aynmuTopHast (00sA3aTeNbHAS) HArpy3Ka 00YJYarOIIUXCs, BKITFOYAst
MPaKTUYECKUE 3aHATHs, — 68 4acoB; BHEAYIUTOPHAS CAMOCTOATENIbHAs paboTa CTyIeHTOB — 34 Yaca.

HaumeHoBaHue pa3e10B U TeM

MaxkcumaabHas
Harpyska
o0yuaromerocs, 4yac

CamocTosiTe/IbHAs
pabora
00y4aromerocsi, 4ac

KoimuecTBo ay1MTOPHBIX

JyacoB

Bcero

B Tom

YHucjie

IIpakTu
YecKkHe
3aHATHS

IKontpo|
bHBIE
padoThl

Pa3znen 1. MaTeMaTHKa KaK HayKa. Yucj0Bble MHOKECTBA.
Temal.l. dTanbl Pa3BUTUA MATEMATUKU. Martemaruka Kak
HayKa U e€ CBS3b C JAPYIruMU HayKaMU. DTamkl pa3BUTUA
MaTCMaTHUKH.

1

Tema 1.2. [leiicTBUTeIbHbIE YN CJIa. YHCIIOBBIC MHOKECTBA:
HaTypaJbHEIC, IIeTbIe, pAIlHOHAIBHEIC, UPPAIlHOHAJIHHEIC.

Pasnea 2. Crenenu. Kopau. Jlorapugmsl.

Tema 2.1. O0001menne nousaTHa creneHu. CTeneHnb ¢
meiiCTBUTENBHBIM MOKa3aTelieM. Apr(MeTHIeCKrue KOPHH.
CTeneHb ¢ paloHaIBHBIM MmoKa3aTenieM. CTeneHb ¢
ITECTBUTENBHBIM ITOKA3aTEIEM.

Tema 2.2. Jlorapu¢mbl 1 ux cBoiicTBa. [lorsaTre norapudma.
CoiicTa sorapudmon. dopmyrna nepexosa K HOBOMY
ocHOBaHMI0. JlorapupMupoBaHue U IOTEHIIMPOBAHUE.

Paznes 3. DiieMeHTHI TPHTOHOMETPHUH.

Tema 3.1. Tpuronomerpuyeckue pyHKIUU YHCIOBOIO
aprymenra. TpuronoMmerpuueckre GpyHKINH YHCIOBOTO
aprymenTa. Paqnannoe usMepeHue yrios.

DopMyJIbl IPUBEACHMUS.

Tema 3.2. ®opmyJibl TpUroHOMeTpUH. OCHOBHBIE (OPMYITBI
[TPUTOHOMETPHH.

Pasnea 4. @yHkuuM, X rpa)MKu U CBOMCTBA.

Tema 4.1. @®ynknun. CBoiictBa pyHknun. [lonsaTre QyHKINH.
Crioco0b1 3amanus ¢pyakmun. CoticTBa pyHkmn. [ToHsTHe
oOpatHo QpyHknuu. [IpeoOpasoBanus rpadukoB QyHKITHIL.

Tema 4.2. ®ynkuum, ux rpagpuxu u ceoiicrba. [lokazarenbHas,
morapumMudeckas, CTeIeHHas!, TPUTOHOMETPHUUECKHE U 00OPaTHO
TPUTOHOMETpUUECKHE PYHKIIMHU, X TPA(UKHU U CBOMCTBA.

Pa3znen 5. YpaBHeHUs, HEPABEHCTBA U UX CUCTEMBI.
Tema S.1. PanuoHa/IbHbIe YPABHEHHUS M HEPaBeHCTBA.
UTuneiinble, KBaJpaTHbIC, PALIUOHAJILHBIE YPaBHEHHUS

1 HEPAaBEHCTBA.

Tema 5.2. UppanuoHa/ibHble YPABHEHHUS M HEPaBeHCTBA.
MpparpioHaabHBIC YpaBHEHHS 1 HEPaBEHCTBA.

Tema 5.3. Iloka3aTesibHbIe YPABHEHHS] M HEPABEHCTBA.
[loka3aTrenbHble YpAaBHEHUSI U HEPABEHCTBRA.

Tema 5.4. JlorapumMuueckue ypaBHeHUsI U HEPABEHCTBA.
Ulorapudmudeckie ypaBHCHUS M HEPABEHCTBA.

Tema 5.5. Tpuronomerpuyeckue ypaBpHeHHUsl.
TpUrOHOMETPUYECKUE YPABHEHMUSL.

Pa3znen 6. [IpousBognasi QyHKINT M €€ MPHUITOKEHHSI.

Tema 6.1. IlpousBonnas pynkuuu. [Iponssognas GyHkuny, eé
reoMeTpuIecKuid ¥ (pu3ndeckuii cMbIci. HenpepbiBHOCTD
imudepernmpyemont pyHnknuu. Tabwna IpoU3BOIHBIX.

Tema 6.2. UccnenoBanue u nocrpoenune rpagukos
(ynkuuii. MccnenoBanue u noctpoerne rpagukoB GyHKINH.




Pa3nen 7. UnTerpaJ.

Tema 7.1. HeonpeneséHHblil U onpeeéHHbIA HHTErPaJibl.

Heonpenenénuslil u onpenenEéHHbIN UHTETPaibl U UX CBOICTBA.
Tabnuua HeonpeaeaEHHBIX HHTErpaoB. MeTOAbl BEIYHCICHUS
MHTErpasoB.

Paznen 8. BekTopsl. JleficTBHSI Ha/l BeKTOPaMH.

Tema 8.1. BekTopsl. JlelicTBHSI Ha/l BeKTOPaMH.

CxansipHoe Npou3Be/leHHe BeKTOpPoB. Bextopsl. JlelicTBus Hax
BekTopamu. CkansipHOE pOU3BeICHIE BEKTOPOB.

Pa3gen 9. JiaeMeHTHI cTepeoMeTPHH.

Tema 9.1. DjieMeHTHI cTepeoMeTPHH. AKCHOMBI CTEPEOMETPHH.

IB3auMHO€ pacroa0keHHe NPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
[TapaynenbHOCTD M NEPHEHANKYIIIPHOCTD NPSIMBIX M INIOCKOCTEH.

Pasnesa 10. MHOrorpaHHUKY U KpYyIJible TeJia.
Tema 10.1. MHOrorpaHHUKY U KpyrJible Tejia. MHOMOrpaHHUKH
1 KpyTJble Tena. VIX miomna i moBepXxHocTel u 00BEMEL.

Pasnea 11. UndopmaTnka Kak Hayka.

Tema 11. 1. Beeaenne. CucreMbl cunciaenus. Beengenne.
Uenosek u unpopmarms. [Ipeacrarnenue nupopmanuu. CHCTEMBI
CUMCIICHH.

Pa3nea 12. Komnblorep.

Tema 12.1. OcHOBHBIE YCTPOHCTBA KOMIILIOTEPA M €ro
nporpaMMHoe odecnedeHue. OCHOBHBIE yCTPOHCTBA
KomIbloTepa. [IporpaMMHoe obecrieueHue KOMIbIOTEPa.
OmnepalioHHas cucTeMa.

Tema 12.2. ®aiigoBas cucrema. Pagora

¢ HocuTeasiMu uaopmanun. Daitnmosas cucrema. Padora ¢
HocuTessiMu HH(popmanun. KoMnbroTepHbIe BUPYCH
QHTUBHPYCHBIE IPOTPaMMBI.

Pasnea 13. UndopmMauoHHbIe TEXHOJIOTHH.
Tema 13.1. TexHoJiorusi 00padoTKU TEKCTOBOI HHGOPMALMH.
TexHonorHs 00pabOTKU TEKCTOBOW MH(OPMAITHHL.

Tema 13.2. TexnoJiorusi 00pa6oTKu rpaduyeckoi
uH@opmanuu. TexHonorus 00padoTku rpaduueckoit
MHpOPMAITUHL.

Tema 13.3. TexHoJiorusi 00pa6éoTKH 4ncI10BOIi MHPOpMaL U,
TexHonOrHg 00pabOTKH YNCIOBON HH(OPMAITHH.

Tema 13.4. TexHoJiorus XpaHeHus, NOUCKA U COPTHUPOBKHU
MH@opmanuu. TeXHOIOrUsI XpaHEHHUs , IOUCKA U COPTUPOBKU
MHpOPMAITUHL.

Tema 13.5. MyJibTUMeIMiHbIE TEXHOJOTHU. MyIbTUMEINITHBIE
TEXHOJIOTHH.

Tema 13.6. Komnblorepubie komMyHukanuu. KommneiorepHsie
KOMMYHHUKaIWH.

Pasnea 14. Aaropurmusanus. IlporpammupoBanue.

Tema 14.1. OcnoBbl anropurmusanum. [loustue anropurma.
CpoiicTBa anropurMma. Crioco0s! 3anmcu anroputma. OCHOBHBIE
QJITOPUTMHUYECKHE KOHCTPYKIMH. BeroMorarenbHble anropuTMBl.

Tema 14.2. OcHOBHbIE NOHATHS IPOrPaAMMUPOBAHUS.
OCHOBHBIE MOHATHS IPOTrPAMMUPOBAHHUS.

BCEI'O

102

34

68




XAPAKTEPUCTHUKA OCHOBHBIX BUIOB YUEBHOM JEATEJIBHOCTU
CTYJAEHTOB

XapaKTepncnnca OCHOBHBIX BU/JIOB 1eAATCJIbHOCTU CTY/ICHTOB

Conep:xaHue 00y4eHust . "
Aep Y (Ha ypoBHe Y4eOHBIX AeiicTBHIi)

MATEMATHUKA

MaremaTnka Kak Hayka. UnciioBbie
MHOKeCTBA. BeinonHeHne apupMeTHIeCKUX JSHCTBUI HaJl YUCIIAMH, COYeTas

YCTHBIE U TUCHbMEHHBIE TPUEMBI.

Haxosxaenue npuOIMKeHHBIX 3HAUEHU I BEJIMYKH U ITOTPELIHOCTEN

BbIYMCIIEHUH (a0CONIIOTHOM ¥ OTHOCUTEINIBHOM); CPaBHEHUE YUCIOBBIX

BBIPAKEHUH.

Haxoxaenue ommoOoK B MpeoOpa3oBaHUsMX U BBIYUCICHUIX

O3HakOMJIEHHE C IOHATUEM KOPHS N-I CTENeHH, CBOUCTBaMU
Kopnn, crenenn, Jorapugmsl pasMKaoB U MPaBUJIaMHU CPABHEHUS KOPHEH

DopMyIHpPOBAHUE ONPEAEIECHUS KOPHSI U CBOMCTB KOPHEH.
Brrunciienne u cpaBHeHHE KOPHEH, BBIIOJIHEHUE TPUKHUIKU 3HAYCHUS
KOpHSL.

[IpeoOpa3oBanne YHUCIOBEIX U OYKBEHHBIX BBIPAXKEHUH, COIEPIKAIINX
pajuKabl.

BrimosnHeHne pacyeToB 1o GopMynaM, CoaepiKaIliM PaauKabl,
OCYIIECTBIIA1 HeOOXOJUMBbIE ITOJJCTAHOBKH U IIPe0Opa3oBaHusl.
Omnpezenenne paBHOCWIBHOCTU BBIPaXKeHUH ¢ pagukanamu. Pemre-
HUE UPPALMOHAIbHBIX YPaBHEHHH.

O3HaKOMJIEHHE C TIOHATHEM CTEIIEHH C AEUCTBUTEIbHBIM II0Ka3aTe-
JIEM.

HaxoxneHue 3Ha4YeHUH CTENEHH, UCTIONB3YS IPU HEOOXOAUMOCTH
HMHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anucelBaHUE KOPHS N-Ii CTENIEHU B BUE CTENEHH C JPOOHBIM IOKa-
3aTesieM U Hao0O0poT.

DopMynMpOBaHHE CBOWCTB cTeNeHel. Brlunciaenue crenenei ¢ pa-
LMOHAJIbHBIM ITOKa3aTeJIeM, BHIIIOJIHEHUE TPUKUIKY 3HAYCHUS CTe-
[I€HH, CPaBHEHUE CTEIICHEH.

ITpeo6pa3oBaHue YUCIOBLIX U OYKBEHHBIX BBIPAXEHUH, COeprKa-
IIMX CTETIEHH, IPUMEHss CBOMCTBA. PelieHne nokasaTeabHbIX ypaB-
HEHUH.

O3HaKOMJIEHUE C IPUMEHEHHEM KOpPHEW U CTeleHe! Mpu BeIYHCIIe-
HUH CPEIHUX, AEJICHUU OTPEe3Ka B «30JI0TOM ceueHun». Perienue
MIPUKJIAIHBIX 33J1a4 Ha CJIOKHBIE IPOLICHTHI

DJIeMEeHThI TPUTOHOMETPHHU
W3yuenue paguaHHOrO METOJIa U3MEPEHUS YIJIOB BpaIlEHUs U

UX CBSI3U C TpagycHOU Mepoil. F1300pakeHne yrioB BpalleHus Ha
dopMynmupoBaHUe ONPEIEICHNI TPHTOHOMETPHICSCKUX (DyHKINH
JUISL YTJI0B IOBOPOTA ¥ OCTPBIX YIJIOB NIPSIMOYTOJBHOIO TPEYTOJIbHU -
Ka ¥ 00BSCHEHHE UX B3aUMOCBS3U

DYHKIMH , HX TPAPUKH M CBOHCTBA | Ospakommenne ¢ MOHATHEM IIEpPEeMEHHOI, IPUMEPaMI 3aBHCHMOCTE

MEXY IEPEMEHHBIMHU.

O3HakOMJIEHHE C OHATHEM TpaduKa, OIpeieeHue IPUHAIeK-
HOCTHU TOuKH rpaduky ¢ynkuuu. Onpenenenue no Gopmyie mpo-
CTeHIIIel 3aBUCHMOCTH, BUjia ee Tpaduka. Bripaxxerue mo gpopmyie
OJHOU MEPEMEHHOM uepe3 Apyrue.

O3HaKoMJIEHHE C oIpesieNieHHeM (QYHKINH, (HOPMYITHPOBAHHE €TO.
Haxoxnaenue obsacty onpezeneHus 1 00J1acTH 3HaueHUH GyHKIuM




Coaep:xanue 00y4eHus

XapaKTepncnma OCHOBHBIX BH/IOB 1€ITCJIbHOCTH CTYA€HTOB

(Ha ypoBHe y4eOHBIX JeiicTBHIT)

ypaBHeHHﬂ, HEpaBE€HCTBA
U UX CUCTEMBbI

Pelenne panroHanbHbIX, HPPALUOHATBHBIX, TIOKA3aTEIbHBIX

1 TPUTOHOMETPUUECKUX YPAaBHEHHUH U CHCTEM.

Hcnonb3oBaHue CBOMCTB U rpaduKoOB QYHKIMIA IS pelICHUS ypaB-
Henuil. [loBTOpeHne OCHOBHBIX TPUEMOB PEIICHHS CUCTEM.

Pelenue ypaBHEHHUH ¢ IPUMEHEHHEM BCEX MPUEMOB (Pa3JIOKECHUS

Ha MHOXKUTEJH, BBE/ICHHSI HOBBIX HEHM3BECTHBIX, TIOJICTAHOBKH, Tpadu-
YEeCKOT0 METO/Ia).

Pemenue cucteM ypaBHEHHH ¢ MPUMEHEHHUEM PA3IUYHBIX CIIOCOOOB.
O3HaKOMJIEHHE C OOIMMH BOTIPOCAMH PELICHHs] HEPABEHCTB U HCIIOJIb-
30BaHHE CBOMCTB M rpadMKoB (QyHKIHUH IPH PEIIeHUH HEPABEHCTB.
PelieHne HepaBEHCTB M CHCTEM HEPAaBEHCTB C MPUMECHEHHUEM Pa3iIny-
HBIX CIIOCOOOB.

IIpuMeHeHne MaTeMaTHIECKUX METOIOB JIJIsl PELICHHS CONIePIKATEIb-
HBIX 33/1a4 M3 Pa3IMYHBIX 00JlacTeil HayKH M MpakTHKU. VHTepnpe-
THPOBAHKE PE3YJIBTATOB C YIETOM PeabHBIX OrPaHMYeHU I

IpouszBoanas GpyHKIUM U €€
MPUJIOKEHUS

O3HaKOMJICHHE C TIOHSTHEM IIPOU3BOTHOMN.

Uzydenue u GopMyIHpOBaHUE €€ MEXaHUIECKOTO U T€OMETPHUIECKO-
T'O CMBICIIA, U3YYCHHE aJITOPUTMA BBIYMCIICHHUS IIPOU3BOIHON Ha IIpH-
Mepe BBIYHCIICHUS] MTHOBEHHOH CKOPOCTH H YIIIOBOTO KO3 PUIIMEHTA
KacaTelbHOH.

CocraBiieHHe ypaBHEHHUS KacaTebHON B 00IIeM BHIE.

VYcroenue npasui audhepeHIMpoBaHus, TAOIUIBI TIPOU3BOIHBIX
3JIEMEHTapHBIX PYHKIMH, TpuMeHenue st quddepeHimpoBanus
(GyHKUM, cOCTaBlICHHUs ypaBHEHUS KacaTeIbHOM.

WzyueHne TeopeM O CBSI3M CBOMCTB (DYHKIMH U IPOU3BOIHOH, (op-
MYJIHPOBKa UX.

IIpoBesieHre ¢ MOMOIIBIO TIPOU3BOAHON UCCIEIOBaHUS (DYHKIMH, 3a-
JAHHOW (HhOpMYIIOii.

VYcraHoBNIeHHE CBSI3M CBOMCTB (DYHKIMH U IPOU3BOIHOM MO MX Ipa-
¢buxam.

[IpuMeHeHne npon3BOIHOM /71l pELLIEHNUS 3a/1a4 HA HaX0XKCHHUE
Hal/IGOHLLHCFO, HAaNMMCHBIICTO 3HAUCHU U HAa HAXOXKIACHUC SKCTpEMyMa

Hnrerpan

O3HaKoMJIeHHE ¢ TTOHATHEM HHTErpaia U MepBooOpas3HO.

Vi3ydeHne npaBuia BEIYHCICHAS IEpBOOOPa3HOI U TEOPEMBI
Herorona—Jlelibnuna.

Pemenue 3ana4 Ha CBsI3b IEPBOOOPA3HOM U €€ IPOU3BOIHOI, BHIYUC-
JIeHUe NepBOOOpa3HOM Al AaHHOH (yHKIMY.

Pemrenne 3a1au Ha IpIMEHEHNE MHTETPaNa ISt BRIYUCICHNS (I3H-
9YeCKHX BEJIWYHH U IUIOmazeit

Bekropbl. [elicTBus HaJQ
BeKTOpaMH

O3HakoMJIeHHE C IOHATUEM BEKTOpa. M3yueHue JekapToBoil cucTe-
MBI KOOPJIMHAT B IPOCTPAHCTBE, IOCTPOCHUE IO 3aJaHHBIM KOOP/H-
HaTaM TOYEK M IUNIOCKOCTEH, HaX0XKJEHUE KOOPAUHAT TOYEK.




Copnep:xanue 00y4yeHust

XapakTepucTHKA 0CHOBHBIX BH/OB JesITe/IbHOCTH CTYeHTOB
(Ha ypoBHe y4eOHBIX JeiicTBHIT)

DJ1eMeHThI crepeomMeTpuun

®opMyTUpOBaHUE U IOKa3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUSX
(TeopeMm cyliecTBOBaHUS, CBOMCTBA).

N3o0pakeHne Ha 4epTexax U MOJEISIX PacCTOSIHUSA 1 000CHOBaHUE
cBOHX CyxaeHnil. OnpeaencHre U BEIYNCICHNE PACCTOSIHUN B TIPO-
crpanctBe. [IpumeHenue GopMys U TeOpeM IUTAHUMETPHU IS pelie-
HUS 33/1a4.

O3HaKOMJIEHHUE C TIOHATHEM 1apajlIeNIbHOTO IIPOSKTUPOBAHUS U €r0
cBoiictBaMu. Popmyauposanie meopemvl 0 NIOWAOU OPMOSOHAb-
HOU NPOEKYUU MHO20Y20IbHUKA.

[IpuMeHeHne Teopun 111 000CHOBAHHS IOCTPOCHUI U BBIYUCICHUH.
ApryMEHTHPOBaHHE CBOHMX CYXKJIEHUI O B3aHMHOM PACIOJIOKECHUH
MIPOCTPAHCTBEHHBIX QUTYP

MHororpaHHMKH

Onucanye U XapakTepUCTHKA Pa3IMUHbIX BUJOB MHOIOTPaHHUKOB,
NIEPEYHCIIEHUE UX DIIEMEHTOB U CBOMCTB.

W300paskeHne MHOTOTPaHHUKOB U BBIIIOJIHEHUE IOCTPOEHHUS Ha U30-
OpaXeHMSIX U MOJEINSAX MHOTOTPAHHUKOB.

Berluncnenye TMHEHHBIX 3]IEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(UTYPAIIAX, apPTYMCHTHPOBAHNE CBOUX CYXKICHUH.
XapakTepucTHKa U U300pakeHHe CEUEHHs, pa3gepmKi MHO202DaAH-
HUKO6, BBIYUCIICHUE TUIOMIAICH TIOBEPXHOCTEH.

ITocTpoenue mpocreimux cedeHuit kyoa, mpu3Msl, nupamust. [Tpu-
MeHeHHe (aKkToB U CBEACHUI U3 INIAHUMETPHUH.

O3HaKoMJIeHHE C BUIaMH CHMMETPHH B TIPOCTPAHCTBE, (OPMYyITHPO-
BaHME ONpPeJeICHUN U CBOUCTB. XapaKTepUCTUKA CUMMETPHU TEI
BPALIEHUS] © MHOTOTPDAHHUKOB.

IIpuMeHeHne cBOICTB CHMMETPHUH IIPU PELICHUH 3a/ay.
Hcnonb3oBaHue NpUOOPETECHHBIX 3HAHUM AJIs UCCIEI0BaHUS U MOJIe-
JIMPOBAaHUS HECTIOXKHBIX 3a/au.

H3006paxkeHne OCHOBHBIX MHOTOTPaHHUKOB U BHITIOTHEHHE PUCYHKOB
110 YCJIOBUSM 337134

NHPOPMATHUKA

HNudopmaTnka Kak HayKa

[Touck cxolCTBa W pa3nu4us NPOTEKaHUS HHPOPMALIMOHHBIX MTPOIEC-
COB Yy 4e€JIOBEKa, B OMOJIOTHUECKUX, TEXHUYECKUX U COLIMAIBHBIX CUCTE-
Max.

Knaccupukanus nHPOpMaIMOHHBIX MPOLECCOB IO MPHUHITOMY OCHOBA-
HUIO.

Briienenue 0CHOBHBIX HH()OPMAIIMOHHBIX MPOLIECCOB B PEaIbHBIX CH-
cTemMax

IMouck cxolCcTBa W pa3nu4us NPOTEKaHUS HHPOPMALIMOHHBIX MTPOIEC-
COB Y YeJIOBEKa, B OMOJIOTMIECKUX, TEXHIIECKUX U COLUAIBHBIX CHUCTE-
Max.

Komnsbiorep

[IpencraBienue 0 KOMIBIOTEPHBIX MOJEIISIX.

OreHKa aleKBaTHOCTH MOJIEITH U MOJIEITUPYEMOTO 00BEKTa, LeNei Mo-
JEeTMPOBAHUSL.

Brigenenue B uccineryeMoi cutyanuu o0bekTa, CyobeKkTa, MOAENIH.
Briienenue cpeay CBOWCTB TaHHOTO 0OBEKTA CYIIECTBEHHBIX CBOMCTB

C TOYKHU 3pCHUA ueneﬁ MOACINPOBaHUA




NndpopmaunoHHbie
TEXHOJIOT U

YMeHue aHATU3UPOBaTh KOMITBIOTEP C TOUKHU 3PSHUSI SIMHCTBA €ro arl-
MapaTHbIX ¥ IPOrPAaMMHBIX CPEJICTB.

YMeHre aHaTU3UPOBaTh YCTPOICTBA KOMIBIOTEpA C TOYKHU 3PSHUSI Op-
raHU3alny IPOLEAyp BBOJA, XPAaHEHHUs, 00pabOTKH, Iepeadn, BIBOAA
“HPOPMALIUH.

YMeHue onpeensiTe CPeACTBa, HEOOXOAUMBIE TSl OCYIIECTBICHHS HH-
(OpMaIMOHHBIX MPOIECCOB MPU PEIICHUH 3a/1a4.

YMeHue aHaTU3UpoBaTh HHTepdEiic MPOrpaMMHOTO CPENICTBA C TO3H-
LU UCTIOJIHUTEIS, €r0 Cpe/ibl DYHKIIMOHUPOBAHHUS, CUCTEMbI KOMaH][ 1
CHCTEMBI OTKa30B.

AJIropurmMusanus.
IIporpamMupoBanue

Brnanenue HaBbIKaMH aJITOPUTMUUECKOTO MBIIICHUS U [IOHUMAHHUE He-
00X0MMOCTH (POPMATIBHOTO OIUCAHUS AITOPUTMOB.

YMeHHe IOHUMATh [IPOrpaMMbl, HAIIMCAHHBIE HA BEIOPAHHOM JUIS U3Y-
YEeHHs YHUBEPCATEHOM aITOPUTMUYECKOM SI3BIKE BEICOKOTO YPOBHSL.
YMeHHe aHaIM3UPOBATh aJrOPUTMBI C HCIOJIF30BaHUEM TaOIuII.
Peanuzanyst TEXHOJIOTHH PELIeHHs KOHKPETHOM 3a/1auHl ¢ TIOMOIIBIO
KOHKPETHOI'0 IPOrpaMMHOI0 CPEACTBA BHIOUPATh METO/] €€ PELICHHUS.
YMeHHe pa30uBaTh NPOLECC PEIICHHs 3alaull Ha HTaIlbl.

Omnpezenenye o BEIOpaHHOMY METOJLY PELIeHH 3a/1auH, KaKue ajro-
pUTMITYECKHE KOHCTPYKIIH MOTYT BOMTH B alITOPHUTM




YYEBHO-METOAMYECKOE
N MATEPUAJIbBHO-TEXHUYECKOE OBECIIEUEHUE

ITPOI'PAMMBI YUYEBHON JUCIUATIJIMHBI
«MATEMATHUKA 1 THOOPMATHUKA»

OcBoeHuHe PorpaMMbl yIeOHOH TUCIUTUTUHEI « MaTeMaTrka U HHGOPMATHKAY MPEIIOoIaraet
HaJI4gKe B Mpo(decCHOHATBHOIM 00pa3oBaTeIbHON OpraHnu3aliy, peansyroniell 00pa3oBaTeIbHYIO
porpammy cpeaHero obmiero oopasoBanus B npeaenax ocsoeHus OITOIT CIIO Ha 6a3e 0CHOBHOTO
obmiero oOpa3oBaHus, y4eOHOTO KaOMHETa, B KOTOPOM UMEETCSl BO3MOKHOCTh 00ECIICUNTh
o0ydJaronuMcst cBOOOTHBIN NoCTyT B HTEpHET BO BpeMsl y4eOHOTO 3aHATHS U IIEPUO]] BHEYIeOHOM
JIeSITEIbHOCTH.

[omernienre kabWHETa TOJDKHO YAOBIETBOPTH TpeOoBaHUsIM CaHUTAPHO-IIHICMUO- JIOTHYECKUX
npaBui1 1 HopMaTrBoB (CanlluH 2.4.2 Ne 178-02) 1 ObITh OCHAIIIEHO THIIOBBIM 000PYyIOBaHHUEM,
yKa3aHHBIM B HACTOSIINX TPEOOBAHUSIX, B TOM YHCIIE CIICIUATU3UPOBAHHON y4eOHOMH MeOebI0 1
cpelncTBaMu 00yUYEHUs], TOCTATOYHBIMHE JJIsI BBIIOJIHEHHUS TPeOOBaHH K YPOBHIO HOATOTOBKH
00yJarommxcsiz.

B kabunete MOHKHO OBITH MYJIbTUMEAUIHHOE 000PYIOBAHUE, TOCPEIACTBOM KOTOPOTO YIACTHUKH
00pa30oBaTeILHOro Mpoliecca MOTYT IIPOCMAaTPHUBATh BU3YaJbHYIO HH(POPMALIUIO [0 MaTeMaTHKe,
CO3M1aBaTh MPE3CHTAIINH, BUICOMATEPUAIIBI, UHBIC TOKYMEHTHI.

B cocraB yueOHO-METOINIECKOTO H MAaTePHATbHO-TEXHUIECKOTO 00CeCIIeYCHHS TIPOTPaMMBbl YIeOHOH
JHUCIMIUTHHBL «MaTeMaTnka u HHPOPMATHKa)» BXOJIAT:

*  MHOrO(YHKIHOHAJIBHBIA KOMIUIEKC ITPEIOIaBaTeIs;

*  HarSAAHBIC TOCOOMS (KOMIUICKTHI yU4eOHBIX TAOJIHII, IIAKATOB, IOPTPETOB BHIIAIOIIMXCS YICHBIX-
MaTeMaTHUKOB H JIp.);

*  uHPOPMALMOHHO-KOMMYHHUKATHBHbBIC CPE/ICTBA;

*  DKpPaHHO-3BYKOBBIC ITOCOOHS;

* KOMIUICKT TEXHHYECKON JOKyMEHTALUH, B TOM YKCJIE ACIIOPTa Ha CPEICTBA 00yUYCHUs,
MHCTPYKIMH 110 UX UCIOJIB30BAHHIO H TEXHUKE OE30MacHOCTH;

*  OMOTMOTEYHBIH HOHI.

B 6ubnuoTeunsiit GoHA BXOIAT YUeOHUKH, yueOHO-MeTonn4Yeckre KoMmiekTsl (YMK),
obecreunBaroIue OCBOCHNE YUeOHOW AUCIMIUINHBI «MartemaTika U HHQOPMaTHKA», PEKOMEHIOBAHHBIC
WM TOTIYIICHHBIC TSl UCTIONE30BAHUS B PO ECCHOHATBHBIX 00pa30BaTEILHBIX OPTraHu3aIlisIX,
peaTM3YIOIINX 00pa30BaTEIbHYIO IPOTPaMMy CPEIHEr0 00IIero 00pa3oBaHus B MPeieiax OCBOCHHUS
OIIOII CIIO Ha 6a3e 0OCHOBHOT'O 00IIIero 00pa3oBaHusl.

Bubmuoreunsrit GoHI MOKET OBITH JOTONHEH SHIUKIONEINSIMHA, CIIPaBOYHIKAMU, HAYIHOH, HAYIHO-
MOMYJIAPHOM M IPYTO# TUTEpaTypoi 1Mo MaTeMaTHKe U HHPOpPMAaTHKE.

B mpormecce ocBoeHHs IporpaMMbl yaeOHON TUCIHIUINHBL «MaTemMaTika 1 HH(QOPMATHKaY CTYICHTHI
AOJDKHBI IMTOJYYUTh BO3MOXKHOCTDH JOCTYTIA K 3JICKTPOHHBIM Y‘ICGHI)IM MartepuajiaM 1o MaTeMaTUKe,
HUMEIOIIIMCSI B CBOOOTHOM OCTYTIE B ceTH VIHTepHET (RIIEKTPOHHBIM KHHUTaM, IPAKTUKyMaM, TECTaM,
Matepuaram EI'D u np.).

1 ITucemMo MunucrepcrBa obpaszosanus v Hayku PD ot 24.11.2011 Ne M/JI-1552/03 «O6 ocHamennn o01meo0pa3oBaTebHbIX
YUpeXIeHN yueOHBIM 1 Y4eOHO-T1ab0paTOPHBIM 000PYIOBAHUEM.



PEKOMEHAYEMAA JINTEPATYPA

g ctyneHToB

Anumos II1.4. u dp. Maremaruka: anredpa 1 Hayajia MaTeMaTHUECKOTO aHajIn3a, TeoMeTpusi. Anredpa u
Hauajla MaTeMaTH4eCKOro aHanusa (6a3oBblil U yriayOneHHslH ypoBHu).10—11 xiacesl. — M., 2014.
Acmagpvesa H.E., l'aspunosa C.A., [{eemxosa M.C. Uupopmaruka u UKT: [Ipaktukym ans npodeccuii u
CIEINATIBHOCTEH TEXHHYECKOTO M CONMAIBEHO-IKOHOMIYECKOT0 MpodmIIei: yued. nocobue s CTy/I.
yupexaeHuit cpen. npod. odpazosanus / noa pea. M.C.1setkoBoil. — M., 2014 Manacosa C.B., [lemvanenxo
C.B. lnpopmaruka u UKT: [Tocobue st noaroroBku k EI'D: yueb. nocobue ais cTy/. yUpexAeHHH Cpe.
npod. oopazoBanus / moxa pen. M.C.1[BeTkoBoii.

Amanacan JI. C., Bymyszoe B. @., Kaoomyes C. b. u dp. Maremaruka: ajiredpa u Hayajla MaTeMaTHIECKOTO
ananu3a. ['eomerpus. ['eomerpus (6a3oBblit u yriuyonenHslit yposan). 10—11 kiacce. — M., 2014.

bawmakoe M. . Matematuka (0a30BbIii ypoBeHs). 11 kinacc. CoopHuk 3a1a4: yueb. nocooue. — M., 2012,
bawmakxoe M.1. Maremaruka (6a30Bbiid ypoBeHb). 10 kinacc. — M., 2014. Bawmaxos M.M. Maremaruka
(6a3oBerIit ypoBeHs). 11 kinacc. — M., 2014. hawmaxos M.J. AnreOpa u Havana aHanu3a, reomerpus. 10 kiacc.
— M., 2013. bawmaxos M. F. MatemaTuka (6a30Bblii ypoenb). 10 kinacc. COopHuK 3a1a4: yued. nocobue. —
M., 2008.
bawmakxoe M.1. Maremaruka. 3ajauHuK: yue0. TOCOOHE IS CTY/. YUPEKACHHUH Cpe. pod.

bawmakxoe M.1. Maremaruka. COOpHHK 3a1a4 Npo(UILHON HAIIPABICHHOCTH: yuel. mocodue Juis CTyI.
yupexaeHui cpea. npod. odpazoBanusi. — M., 2014.

Bawmaroe M.J. Marematyka. JNeKTpOHHBIH yueO. -METO. KOMIUIEKC JUIS CTY. YIPExKICHHI cpel. mpod.
obpazoBanus. — M., 2015.

bawmaxoe M.J. MaremaTuka: yueOHUK AJIS CTYJ. yUpexAeHHi cpel. npod. odpazosanus. — M., 2014.

I'yces B.A., I'pueopves C.I., Heoneuna C.B. MaremaTtuka i npodeccuii ¥ CreuanbHOCTe! conuanbHo-
SKOHOMHMYECKOTO MPOoQUIIs: Y4eOHHK Ul CTY. YUPEKACHU cpel. mpod. oOpasoBanus. — M., 2014.

Konsieun FO.M., Trauesa M.B, ®edeposa H.E. u dp. Matematuka: anreOpa U Hayajga MaTeMaTHYECKOTO
aHanmu3a. AnreOpa M Hadajga MaTeMaTHYeCKOro aHanu3a (0a30Bblii U yriayOneHHbIH ypoBHH). 10 Kkiace / moa pen.
A.B.Kmxkuenko. — M., 2014.

Konsieun FO.M., Trauesa M.B., @edeposa H.E. u Op. Marematuka: ainreOpa 1 Hadajia MaTeMaTH4eCKOro
aHanmu3a. AnreOpa ¥ Hadajga MaTeMaTHYeCcKOro aHanu3a (6a30Bblil U yriyOiieHHbIH ypoBHN). 11 kitace / oz pen.
A.B.Kwmxuenko. — M., 2014.

M., 2013.
oOpazoBanus. — M., 2014.

LJsemrosa M.C. Nnpopmaruka u UKT: 31ekTpoHHBIH yueO. -MeTO/]. KOMILIEKC IJIs CTYI. YUPEIKIACHUMH
cpen. mpod. obpazoBanus. — M., 2015.

Lsemxosa M.C., Beruxosuu JI.C. Unpopmaruka u UKT: yueOHUK 17151 CTYA. yUpexkIeHUH cpea. npod.
obOpazoBanus. — M., 2014

Lsemkosa M.C., Xnobwvicmosa H.FO. ndopmatuka u MKT: npakTukym a1 npodeccuii u crenuanbHoCcTeH
€CTECTBEHHO-HAYYHOT'O U TyMaHUTAPHOro Npoduieii: yued. mocodbue Ais CTy. yUpexaeHHi cpe. pod.
oOpazoBanus. — M., 2014.

Jns npenonasarenein

®denepanpHbiii 3akoH 0T 29.12.2012 Ne 273-D3 «O6 obpazoBannu B Poccuiickoit ®enepanumy. [Ipuka3z
MunuctepcTBa obpazoBanus u Hayku PD ot 17.05.2012 Ne 413 «O6 yrBepxacHNH (eaepaibHOTO
roCyJapCTBEHHOI'0 00pa30BaTENIBHOIO CTaHAAPTa CPEAHETO (IIOJTHOr0) 001Iero 00pa3oBaHus».

IMpuka3 MunucrepctBa oopazosanus 1 Hayku PO ot 29.12.2014 Ne 1645 «O BHeceHUHN U3MEHEHUi! B
ITpuka3 MunucTepcTBa 00pa3oBanus u Hayku Poccuiickoit @eneparun ot 17.05.2012

Ne 413 «“O06 yrBepxaeHun (eaepaabHOTr0 rocyIapCTBEHHOIO 00pa30BaTEIbHOTO CTAHAAPTA CPEAHETO (IIOJHOTO)
o0uiero oopazoBaHus’».

IMucemo JlemapramenTa rocy1apcTBEHHOM MOJUTHKHU B chepe NoAroToBKH pabounx kaapos u A0
Mumnucrepctsa odpazoanus 1 Hayku PO ot 17.03.2015 Ne 06-259 «PexomeHnanuu no opraHu3aniy
MOJTYYEeHHUS CPEAHEro o01ero oOpa3oBaHus B Ipeeiax OCBOCHHS 00pa30BaTeNIbHbIX IPOrPaMM CPEIHETO
npodeccroHanbHOro 00pa3oBaHus Ha 6a3e OCHOBHOTO 001Iero 00pa3oBaHus C y4EeTOM TPeOOBaHUH
(enepanbHBIX FOCYIapCTBEHHBIX 00pa30BaTEeIbHBIX CTAHAAPTOB U IOJIydaeMOi IPpo(eccuy HIn clennaabHOCTH
cpenHero npodeccuoHaIbHOTO 00pa30BaHMS.

Bawmarxos M.J. MaremaTHKa: KH. Ui TIpenoAaBaTelisi: MetoJ. nmocodue. — M., 2013 bawmaroe M.H.,
Hvieanos I11.1. Metoaudeckoe nmocodue st moarotoBku kK EI'D. — M., 2011.

Acmagvesa H.E., I'agpunosa C.A., Lleemxosa M.C. Nadopmaruka u UKT: mpaktukym s npodeccuii u
CICIUANBHOCTEH TEXHHMYECKOTO U COLMAIbHO-I9KOHOMHUYEecKoro npoduieii / moa pea. M.C. IIBerkoBoil. — M.,
2014.

Benuxosuu JI.C., [[eemxosa M.C. IIporpaMMupoBaHue i HAYMHAIONINX: yuel. uzaanue. — M., 2011.

3anozcosa JI.A. KomnbrorepHas rpaduka. DIeKTUBHbINH Kype: npaktukyM / JI.A.3anorosa — M., 2011.



Jloeunoe M.J[., Jlocunosa T.A. Texuudeckoe 00CIIy*KMBaHUE CPEJCTB BHIUMCIUTENLHON TEXHUKU: y4e0.

nocobue. — M., 2010.
Manacosa C.B., [Jlewvanenxo C.B. Undpopmaruxa u UKT: nocodue anst noarorosku k EI'D / ox pex.

M.C.1setkoBoii. — M., 2013.

Menvhukos B.I1., Kieiimenos C.A., [lempaxos A.B. ndopmarmonHas 6e30macHOCTb: yued. mocodue / moj

pexn. C.A KneiimenoBa. — M., 2013.
Haszapoe C.B., [Llupoxos A.H. CoBpeMeHHbIE OIEpallIOHHBIE CUCTEMBI: y4ueO. mocodue. — M., 2011.

Hosoocunos E.O., Hogoocunos O.11. KomnblotepHbie ceTu: yueOHuk. — M., 2013.

NutepueT-pecypcesl

www. fcior.edu.ru (MHpopManuoHHbIE, TPEHUPOBOUHBIE U KOHTPOJIbHBIE MaTepHasl). www.school-
collection.edu.ru (Enunas xoyutekunu nudpoBeIX 00pa30BaTEIbHBIX PECYPCOB).
www.fcior.edu.ru (PenepanbHbiii IeHTP HHPOPMAIIMOHHO-00pa3oBaTeNbHbIX pecypcoB — DIIMOP).
www.intuit.ru/studies/courses (OTKpbITBIE HHTEPHET-KypChl « UHTYHT» 110 Kypcy «HpOopMaTHKay).
wWww. Ims.iite.unesco.org (OTkpsiThie dnekTpoHHbIe Kypchl « NI TO FOHECKO» mo nHpopMaimoHHbIM
TEXHOJIOTHSIM).
http://ru.iite.unesco.org/publications (OTkpbITas snekTponHas 6ubnmuoreka « MMUTO FOHE-
CKO» no UKT B o6pa3oBanum).
www.megabook.ru (Merasnuuknonenus Kupumia u Medonus, pasnenst «Hayka / Maremartuka.
Kubepnernka» u «Texuuka / Komnbsrotepst u UaTepHET).
www. ict. edu. ru (mopran «HPOpMATHOHHO-KOMM YHUKAITHOHHBIC TEXHOJOTHU B 00PA30BAHUI ).
www.digital-edu.ru (CripaBoduHuK 00pa3oBaTenbHBIX pecypcoB «IlopTan HuGpoBOro 0Opa3oBaHUsI»).
www.window.edu.ru (Exunoe okHO ngocTyma k o0pa3oBaTenbHbIM pecypcaM Poccuiickoil @enepanun).
www.freeschool.altlinux.ru (mopran CBoOOJHOTO IPOrpaMMHOI0 00ECIIEUEHHS).
www.heap.altlinux.org/issues/textbooks (yueOHuKH U mocobus o Linux).
www.books.altlinux.ru/altlibrary/openoffice (3nexrponnas kuura «OpenOffice.org: Teopust
U IPaKTUKAY).






