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1. ACHIOPT PABOYEM ITPOTPAMMBI «<MATEMATHKA U
NHO®OPMATHUKA»

Heau ¥ 32124 Kypca

CTyneHT JOJKEH UMETh IPEJCTaBICHUE O 3HAUYUTEIBHOM YHUCIIE MATeMAaTUYECKUX
HNOHATUN, YTO JAcT €My BO3MOYKHOCTb KOPPEKTHOTO IPHUMEHEHUS MaTeMaTHUKU U
WH(POPMATUKU B MPAKTUUECKON AEATETLHOCTH U TO3BOJUT JOCTATOUYHO 0€3007€3HEHHO

ITOBBIIIIATE CBOIO KBaJII/I(bI/IKaHI/II-O.

Pa3BuTHe MaTeMaTHUeCKOW KyJIbTYphl CTYyJIEHTa JOJDKHO BKIIOYaTh B ce0sl sICHOE
MOHMMAaHHE HEOOXOIMMOCTH MAaTEMaTHYECKOW COCTABIISIIONICH B OOIIEH MOATOTOBKE,
BbIPA0OTKY MPEACTABICHUS O POJIM U MECTE MAaTEMATUKH B COBPEMEHHON LIUBUIM3ALIU
U B MUPOBOU KyJIbTYpE€, YMEHHUE JIOTUYECKH MBICIHUTh, ONEPUPOBATH C a0CTPaKTHBIMU
O0BEKTaMU M KOPPEKTHO HCIOJIb30BATh MAaTEMaTHUYECKHE IMOHSATHS U CUMBOJBI JJIs

BBIPpAKCHHUA KOJIMYCCTBCHHBIX H KAYCCTBCHHBIX OTHOIIICHUH.

Buvinycknuk donorcen:

8 obaacmu MamemamuKky U UHGHOPMAMUKU.

- UMETh MPEJCTABICHUE O MECTE U POJIM MAaTEMAaTUKH B COBPEMEHHOM MHUpE,
OOIIIHOCTU €€ TOHATHN U NPEACTaBICHUM, O MATEeMaTUYECKOM MBIILICHUH,
NPUHLNNAX MAaTEMaTUYECKUX pacCyKIEHUW M J0KA3aTelbCTB; O POJH H
METOJaX MaTeMaTUKU B TYMaHUTApHBIX MCCIEAOBAHUAX; OO0 HCIOJIb30BAHUU
MaTeMaTUYECKUX METOJIOB MPY PEUICHUH MPUKIAIHBIX 33/1a4; O TPOTPAMMHOM H
anmapaTHoOM 00€CIeUeHUN BBIYUCIUTEILHON TEXHUKH; O KOMITBIOTEPHBIX CETSIX
U CETEBBIX TEXHOJOTHUSIX O0OpabOTKM UH(POPMAIMKA, O METOJAX 3allUThI
uHdopmaIuy;

-3HaTh OCHOBHBIE TIOHSTHS ABTOMATU3UPOBAHHOW 0OOpaOOTKM HH(POpPMALIUH,
OOIIIMI COCTAaB U CTPYKTYpY IMepcoHaabHbIX OBM U BBIYUCIUTEIBHBIX CUCTEM;
0a30BbIE CHCTEMHBIE TPOTPAMMHBIC TPOAYKTHI U TAKEThl MPUKIAIHBIX
porpamm;

- YMCTb UCIIOJB30BATH N3YUCHHBIC IIPUKIIAAHBIC IIPOTPAMMHBIC CPCIICTBA.

Mecto JUCHUITIINHEBI B HpO(i)eCCHOHaHBHOfI MMOATOTOBKE BBIITYCKHHKA
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OO6pazoBanue cnenuanucTa B 00JaCTH MaTEMAaTUKH U MHPOPMATHKHU JOJHKHO
OCHOBBIBAThCS Ha ()YHJJAMEHTAIBHBIX TOHATHSX 3TUX HAYK, HE CIEAyeT
0COOEHHO AaKIEHTUPOBAThCS Ha OyIylryro MpopecCHOHAIBHYIO MAESITEIbHOCTb, HO
clleflyeT co3aarh o0llee BUACHUE MUPOBO33PEHUYECKOTO XapaKTepa.

CrtpeMuTenpHas MaTeMaTU3alus ¥ KOMIBIOTEPU3AIMs MPAKTUUECKU BceX obacteit
3HaHUA TpeOyeT MepPecTPOMKH CHCTEMbl MaTeMaTH4YEeCKOro 0Opa3oBaHUSl B IIKOJE.
Marematnueckoe  oOpa3oBaHHE  CIIEQyeT paccMaTpuBaTh  KaKk  BaKHEHIIYIO
COCTaBJISIOIYI0 (PYHJaMEHTAIbHON MOATOTOBKM crenuanucta. OO0yCIOBIEHO 3TO TEM,
YTO MaTeMaTHKa SBISCTCS HE TOJBKO MOIIHBIM CPEJCTBOM PELICHHS MPUKIATHBIX

3a1a49 U YHUBCPCAJIbHBIM A3BIKOM HAYKH, HO TAKXKC 1 3JICMCHTOM O6Hleﬁ KYJIbTYPBI.

TpeOoBaHus K YPOBHIO OCBOCHHSA COACPKAHUSA Kypca
[Ipouecc wu3yyeHUs AUCUHUIUIMHBI HampaBieH Ha (OPMHUPOBAHHUE 3JIEMEHTOB
CJIEIYIOIIUX OOIIMX KOMIIETEHIIUH 110 JAHHBIM CIIEHHUATBbHOCTSIM:

OK 11. Hcnonb3oBaTh B NpopeCCUOHATBHON AESITENIbHOCTH YMEHUSI U 3HAHUA,
MOJTy4Y€HHbIE 00YYAIOIIUMHUCSA B XOJI€ OCBOCHUSI Y4EOHBIX IPEIMETOB, B COOTBETCTBUU C
(benepaabHBIM TOCYIaPCTBEHHBIM 00Pa30BaTEIbHBIM CTAHAAPTOM CPEIHETO OOLIETO
o0pa3oBaHUs.

OK 12. [IposBIATE Irpa’kAaHCKO-TIATPHOTUYECKYIO MTO3ULINIO, TEMOHCTPUPOBATH
OCO3HAHHOE MOBEJEHUE HA OCHOBE TPAJAMIIMOHHBIX 00II€YEI0BEUYECKUX LIEHHOCTEH,
IIPUMEHSTDH CTaHIAPTHl AHTUKOPPYILIMOHHOTO TTOBEICHUS.

OK 13. Ucnonb3oBath 3HaHUS 110 PUHAHCOBOM IPAMOTHOCTH, TNIAHUPOBATH
MPEANTPUHUMATEIIBCKYIO JIEITEIbHOCTh B IpodeccuoHalbHOM cepe.

IIK 1.1. [lemoCTHO ¥ TpaMOTHO BOCIIPUHUAMATH U UCITOIHATH MY3bIKaJIbHbIE
MIPOU3BEICHUS, CAMOCTOATENIEHO OCBAaNBAaTh COJIbHBIN, OPKECTPOBBIN U aHCaMOJIEBbII
perniepTyap (B COOTBETCTBUHU C MPOTPAMMHBIMU TPEOOBAHUSIMM ).

[1K 1.2. OcyuiecTBasTh UCIOJHUTEIBCKYIO IEATEIbHOCTh U PENETULIMOHHYIO padoTy B
YCIJIOBUSIX KOHLIEPTHOM OpTraHM3allii, B OPKECTPOBBIX U aHCAMOJIEBBIX KOJIJIEKTUBAX.
[1K 1.3. OcBauBath COJNbHBINA, AaHCAMOJIEBBII, OPKECTPOBBIN UCITOJIHUTEIbCKUIMA
penepTyap B COOTBETCTBHM C MPOTPAMMHBIMU TPEOOBAHUSAMH.

ITIK 1.4. BbINOTHATH TEOPETUYECKUIN U UCTIOTHUTEIBCKUI aHATIN3 MY3bIKaJIbHOTO
MIPOU3BEJICHUS, TPUMEHSITH 0a30BbIe TEOPETUUECKUE 3HAHUSI B MPOIECCE TTOUCKA
MHTEPIPETATOPCKUX PEIICHUN.

IIK 1.5. ITpuMeHSTh B UCTIOJIHUTEILCKOM JEITEILHOCTH TEXHUYECKUE CPE/ICTBA
3BYKO3aIMCH, BECTU PENETUIIMOHHYIO pa0OTy U 3aIKCh B YCIOBUIX CTYAHH.

ITK 1.6. [IpuMeHsTh 6a30BBIC 3HAHUS 110 YCTPOUCTBY, PEMOHTY U HaCTPOHKE CBOETO
MHCTPYMEHTA JIJIsl PEIIEHUS MY3bIKaJIbHO-UCIIOTHUTEIBCKUX 3a/1a4.
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[1K 2.8. Branets KynbTypo# YCTHOM U TUCBbMEHHON peuH, MPOoPeCcCHOHATbHON
TEPMUHOJIOTUEN.
N3ydenune npeameTHoit obnactu "MaremaTtuka 1 nHGoOpMaTHKa" TOJHKHO

00eCIIeUnTh:

c(hOpPMUPOBAHHOCTH MPEACTABICHUI O COLMATBHBIX, KYJIbTYPHBIX U UCTOPUIECKHIX
(akTopax CTAaHOBJIECHMSI MATEMAaTUKU U UHPOPMATHKY;

c(OPMHUPOBAHHOCTH OCHOB JIOTHYECKOTO, AITOPUTMUYECKOTO U MATEMATHUECKOTO
MBILIUICHHUS;

c(OpPMUPOBAHHOCTh YMEHUI IPUMEHSATH MOTYUYEHHBIE 3HAHUS TPU PELLICHUU
pa3IMYHbBIX 33]1a4;

c(OpMHUPOBAHHOCTH MPEACTABIECHUI O MaTEMAaTUKE KaK 4acTu 00LIeUeI0BEUECKON
KYJIbTYpbI, YHUBEPCAIbHOM SI3bIKE HAYKH, TO3BOJISIIOIEM ONKUCHIBATH U U3y4YaTh
peanbHbIE MPOLIECCHI U SIBJICHUS;

c(OpMHUPOBAHHOCTH NpeacTaBieHuil o ponu uHpopmaruku u UKT B coBpeMeHHOM
oO11ecTBe, NOHUMAaHUE OCHOB MPABOBBIX ACMIEKTOB MCIOJIb30BAHUS KOMIIBIOTEPHBIX
nporpaMM u pabotsl B IHTEpHETE;

c(OpPMUPOBAHHOCTbH NMPEACTABIECHUI O BAUSHUM UH()OPMALIMOHHBIX TEXHOJIOTUH
Ha )KU3Hb YEJIOBEKa B 0OIECTBE; MOHUMAHUE COLMAIBHOI0, SKOHOMUYECKOTO,
MIOJINTUYECKOT 0, KYJIBTYPHOTO, FOPUANYECKOT0, IPUPOIHOTO, SPrOHOMHYECKOTO,
MEIUIMHCKOTO U (PU3MOJIOrMUECKOT0 KOHTEKCTOB MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

MPUHATUE ITUUYECKUX ACTIEKTOB MH(OPMALIMOHHBIX TEXHOJIOTHIA; OCO3HAHUE
OTBETCTBEHHOCTH JIFOJI€W, BOBJICYEHHBIX B CO3JaHUE U HCIIOJIb30BAHNE
MH(OPMAIIMOHHBIX CUCTEM, pAaCIPOCTPAHEHNE HH(OPMALUH.

JIn4HOCTHBIE, MeTANIPeIMETHBIC U MPEAMETHbIE Pe3yJbTAThI 0CBOCHHSA
yueOHoro npeamera.

Jluunocmuwvle pe3ynbmamul OCBOEHUS OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMBI
TOJKHBI OTPAXKATh:

1) poccuiickyro TpaxaaHCKy0 UACHTUYHOCTh, TaTPUOTU3M, YBAXKEHUE K CBOEMY
HapOay, 4yBCTBa OTBETCTBEHHOCTH Iiepen PoauHOM, ropaoctu 3a CBOM Kpal, CBOIO
PonuHy, mponuioe m Hacrosiiee MHOTOHAIMOHANBHOTO Hapona Poccum, yBakeHue
roCyJIapCTBEHHBIX CUMBOJIOB (rep0, ¢uiar, THMH);

2) TpaXIAHCKYIO TIO3MIMI0 KaK AaKTUBHOIO U OTBETCTBEHHOIO YJI€HA
POCCHIICKOTO 00IIeCTBa, OCO3HAIOIIETO0 CBOM KOHCTUTYLIMOHHBIE TIpaBa U 00A3aHHOCTH,
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YBOXAIOMIETO 3aKOH H TPABOMOPSAIOK, OOJAJaromero 4YyBCTBOM COOCTBEHHOTO
JOCTOMHCTBA, OCO3HAaHHO TMPUHUMAOIIETO TPAJUIIMOHHBIC HAIMOHAIBHBIE U
00IIe9YeI0BeYeCKIE TYMaHUCTHIECKUE U IEMOKPATUYECKHUE IICHHOCTH;

3) rOTOBHOCTb K ClIykeHHI0 OTeUYecTBY, €ro 3aluTe;

4) cpopMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAYKM M OOIIECTBEHHOM MPAaKTHUKHA, OCHOBAHHOIO Ha JMajore
KyJbTYp, @ TakKe pazlu4yHbIX (OopM OOIIECTBEHHOIO CO3HAHMS, OCO3HAHHME CBOETO
MECTa B MOJIUKYJIbTYPHOM MHUPE;

5) copMUPOBAaHHOCTH OCHOB CAMOPA3BUTHS U CAMOBOCIIUTAHUS B COOTBETCTBUU
¢ 00IIeYeIOBEYECKUMHU [IEHHOCTSIMH U HI€allaMU IPaKJaHCKOr0 00IIECTBa; TOTOBHOCTh
U CIIOCOOHOCTH K CAMOCTOSATEIIbHOM, TBOPYECKOM U OTBETCTBEHHOU JIEATEIIbHOCTH;

6) TOJEpaHTHOE CO3HAHUE U MOBEACHHUE B MOJHUKYJIBTYPHOM MHUPE, TOTOBHOCTh H
CIIOCOOHOCTh BECTH JTUAJIOT C APYTHMH JIFOJIbMH, JOCTUTATh B HEM B3aUMOTIOHUMAHWSI,
HAaxXOJIWUTh OOIMe TeNM W COTPYAHUYATh IS WX JOCTHXKEHUS, CIIOCOOHOCTH
MIPOTUBOCTOSITh HJICOJIOTHH AKCTPEMU3MA, HaI[MOHAIN3Ma, KceHopoouwu,
TUCKPUMUHAIIMA TI0  COIMAIBHBIM, PEIUTHO3HBIM, pPACOBBIM, HAIIMOHAJIHHBIM
MPU3HAKaM M IPYTUM HETaTUBHBIM COIIMAILHBIM SIBIICHUSM;

7) HaBBIKM COTPYJIHUYECTBA CO CBEPCTHUKAMHU, JETbMH MJIAQJIIETO BO3pacTa,
B3POCJIBIMH B 00pa30BaTEIbHON, OOIIECTBEHHO MOJIE3HOU, Y4EOHO-UCCIEA0BATEIbCKOM,
MIPOEKTHOM U JPYTUX BUAX JACSITEIBHOCTH;

8) HpPaBCTBEHHOE CO3HAHME W  TIOBEJACHHME HAa  OCHOBE  YCBOGHUS
00111e4YeI0BEYECKHX [IEHHOCTEH;

9) TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpPa30BaHUIO,
Ha TIPOTSHKCHWHM BCEH JKWM3HHM; CO3HATEIBHOEC OTHOIICHWE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCJIOBHUIO YCHEIIHOW MpodecCHoHaIbHON U  O0OIIECTBEHHOU
TeSATETHHOCTH;

10) screTnyeckoe OTHOIIEHHWE K MHPY, BKJIKOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTa, OOMIECTBEHHBIX OTHOIIICHUI;

11) mpuHsaTHEe U peanu3aluio LEHHOCTEW 370poBOro M 0Oe3omacHoro oobpasa
KU3HH, IOTPEOHOCTH B (PU3MUECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHUSIX CIOPTHUBHO-
O37I0POBUTEIBHON  JIEATENLHOCTBIO, HEMPHUSATHE BPEAHBIX MPHUBBIUCK: KypeHHS,
yIoTpeOIeHHsI aJIKOTO0JIsl, HAPKOTHUKOB;

12) GepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIECHUE K (U3HUUECKOMY U
TICUXOJIOTUYECKOMY 3J0POBBIO, KaK COOCTBEHHOMY, TaK W JPYTHX JIOACH, yMEHUE
OKa3bIBATh MEPBYIO MOMOIIIb;

13) oco3HaHHBIN BBIOOp Oyaymier mpodeccur W BO3MOXKHOCTEH peaau3arun
COOCTBEHHBIX JKM3HCHHBIX IUIAHOB, OTHOIICHUE K MPOQPECCHOHAIBHON NESITEIHHOCTH
KaK BO3MOKHOCTH y4YacTHs B PEIICHUM JIMYHBIX, OOIICCTBEHHBIX, FOCYJIapPCTBEHHBIX,
0OI11IeHAITMOHATBHBIX TPOOJIEM;

14) chopMHUPOBAHHOCTH OSKOJOTHYECKOTO MBIILUICHNS, TOHHUMAHHUS BIIHSHUSI
COIMATBHO-DPKOHOMHYECKUX TIPOIIECCOB HA COCTOSHHUE MPHUPOJHOW M COIMAIBLHOMN
Cpebl; IPHOOPETEHHE OITbITa KOJIOTO-HAIIPABICHHOU JeATEILHOCTH,

15) OTBETCTBEHHOE OTHOIICHHWE K CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHATHS HEHHOCTEN CEMENHOW KU3HU.

JInuHoCTHBIE pe3yIbTaThI OCBOCHHUS aJarTUPOBAHHOU OCHOBHOM
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00pa30BaTeNbHOM MPOTrPAMMBI TOJKHBI OTPAXKATh:

1) mist TIyXuX, cabOCIBIIANINX, TO3THOOTIOXIITUX 00yJarOIIUXCS:

CIIOCOOHOCTH K COIMAIBHON aIalTallid ¥ UHTETPAIMH B OOIIECTBE, B TOM YHUCIIE
IpU peaan3alui BO3MOXHOCTEH KOMMYHHKAITMM HA OCHOBE CIIOBECHOW peuH (BKIIOYAs
YCTHYI0 KOMMYHHKAIIMIO), a TaKXe, MNpU KEIaHUH, KOMMYHHUKAIMM Ha OCHOBE
’KECTOBOM peUH C JTUIAMHU, UMEIOIIMMHU HAPYIICHUS CIyXa;

2) 115t 00y4aronIMXCcs ¢ HapyIIEHUSMH OMTOPHO-ABUTATENILHOTO alllapara:

BJIa/ICHUE HaBbIKAMU MPOCTPAHCTBEHHOW U COIMAIBLHO-OBITOBOM OPUEHTUPOBKHU;
YMEHUE CaMOCTOSITEIbHO M 0€30MacHO Mepe/BUraThCsid B 3HAKOMOM W HE3HAKOMOM
IPOCTPAHCTBE C UCIIOJIB30BAaHUEM CIIEIIUATBHOTO 000PY10BAHMS;

CIIOCOOHOCTH K OCMBICIICHUIO U quddepeHIranny KapTUHbI MUpPa, €€ BPEMEHHO-
MIPOCTPAHCTBEHHOI OpraHu3aluu;

CIOCOOHOCTh K OCMBICIICHHIO COLIMAJIBbHOTO OKPY)KEHHS, CBOETO MECTa B HEM,
MPUHSTHE COOTBETCTBYIOIIMX BO3PACTY LIECHHOCTEH U COLIMATIBLHBIX POJICH;

3) anst o0ydaromuxcs ¢ pacCTPOUCTBAMU ayTUCTUYECKOTO CIIEKTpa:

dbopMupoBaHrEe YMEHHS CIEN0BaTh OTPAOOTAHHOW CHCTEME MPABUJI MTOBEACHUS U
B3aMMOJICHCTBHUSI B TIPUBBIYHBIX OBITOBBIX, YYEOHBIX M COLMATIBHBIX CHUTYaIIUAX,
yAEepPKUBATH TPAHUIIBI B3aUMOICHCTBHUS;

3HaHWE CBOMX IMPEANOYTeHUN (orpaHuyeHuil) B ObITOBOM cdepe u cdepe
HUHTEPECOB.

Memanpeomemuvie  pe3yibmamsl  OCBOEHUS OCHOBHOM  0Opa3oBaTeIbHOM
MPOTPAMMBI JTOJKHBI OTPaXKaTh:

1) yMeHue caMOCTOSITENIBHO ONPEAENATh LENu JCSATEIbHOCTH M COCTaBIISATH
IUTAHBl  JIEATEIBHOCTH;  CAMOCTOATENIBHO  OCYIIECTBIIATH, KOHTPOJIUPOBATH |
KOPPEKTUPOBAaTh JIEATEIbHOCTh; HCIOJIB30BaTh BCE BO3MOXHBIE PECYPCHI IS
JOCTHKECHHSI TTOCTABIICHHBIX IIEJICH W peanu3alil IUJIaHOB JAESATEIbHOCTH; BHIOMPATH
YCHEIIHbIE CTPATETUH B PA3ITUYHBIX CUTYAIINSX;

2) yMeHHe TMpPOIYKTHBHO OOIIaThCS © B3aMMOJEHCTBOBATH B MPOLECCE
COBMECTHOU AESITENbHOCTH, YUYUTHIBATh MO3HUIMU JIPYTHX YYACTHUKOB JIEATEIHHOCTH,
¢ PekTUBHO pa3peniaTh KOHPIUKTHI;

3) BiajgeHME HaBbBIKAMU I103HABATEJIbHOM, Yy4e€OHO-HCCIENOBATENILCKON U
NPOEKTHON JAESITEeNbHOCTH, HaBbIKAMHU pa3pellieHuss MnpoldiieM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEIbHOMY MOMCKY METOJOB pPEIICHUs MPaKTUYECKUX 3ajad,
NPUMEHEHHUIO Pa3INYHbIX METOJOB ITO3HAHUS;

4) TOTOBHOCTh M CIHOCOOHOCTHP K CaMOCTOSATEIbHOW HWH(OPMAIIMOHHO-
MO3HABATENbHON JI€ATEIbHOCTH, BIIAJCHUE HAaBBIKAMHM IIOJIYYEHHUS HEO0OXO0IUMOi
uH(GOpMAIlMK M3 CIIOBAapel pa3HbIX THUIOB, YMEHHE OPHUEHTHPOBATHCS B Pa3IWYHBIX
MCTOYHUKAX HH()OpMAINK, KPUTHUECKH OIICHUBATh U MHTEPIPETHPOBATH HHPOPMAIIHIO,
MOJTy4aeMyt0 U3 Pa3InIHBIX HCTOYHUKOB;

5) yMeHHe HUCHOIb30BaTh CPeNCTBa MH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX
texHonoruii (manmee - WKT) B pemeHuM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3aIMOHHBIX 3a/ad C COoONIoIeHneM TpeOOBaHWUN OSPrOHOMHUKH, TEXHUKU
0€30MacHOCTH, TUTHEHBI, PEeCcypcocOepeKeHus, MPABOBBIX M ITHUYECKHX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

6) yMeHHEe OmpeneNnaTh Ha3HAaueHHe M (YHKUUU Pa3IUYHBIX COLHUAIBHBIX
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WHCTUTYTOB;

7) yMEHHE CaMOCTOSTEIbHO OLEHUBATH M NMPUHUMATH PELICHUS, ONPEAEIISIONINE
CTPATETHUIO MOBEJICHNUS, C YUETOM T'PaXTAHCKUX U HPABCTBEHHBIX IEHHOCTE;

8) BiaJeHUE SA3bIKOBBIMU CPEACTBAMHU - YMEHHUE SICHO, JOTUYHO M TOYHO U3J1ararh
CBOIO TOUKY 3PEHUS, UCIIOIb30BaTh aJ€KBAaTHBIE SI3bIKOBBIE CPE/ICTBA;

9) BiageHuWe HaBBIKAMHM TO3HABaTEIbHOM pedieKCHH KakK OCO3HAHMUS
COBEpUIAEMBIX JCHCTBUIM U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUU,
IPaHUL] CBOETO 3HAHWS W HE3HAHMS, HOBBIX ITO3HABATEIBHBIX 3aJa4 U CPEACTB HX
JOCTUKEHUS.

MeranpenMeTHble  pe3yJIbTaTbl  OCBOCHHMS  aJalTUPOBAHHOW  OCHOBHOM
00pa3oBaTeNbHOI NPOrpaMMBbl JOJHKHBI OTPaKaTh:

1) m1st TIyXuX, c1abOCIBINIANINX, TO3THOOTIOXIITUX 00yJatOIIUXCS:

BJIa/ICHHE HaBBIKAMH OTPECIICHUS M HCIPABJICHUS CHEIMPHUUECKUX OMIMOOK
(arpaMMaTH3MOB) B MUCBbMEHHOMN M YCTHOM peyu;

2) 115t o0y4aroIIMXCs ¢ PacCCTPOMCTBAMM Ay TEHTUYECKOTO CIIEKTpa:

CIOCOOHOCTh  IUIAHUPOBATh, KOHTPOJIUPOBATH M OLEHUBATH COOCTBEHHBIE
y4yeOHbIE JEHCTBUS B COOTBETCTBUM C IIOCTABJICHHOW 3a/ladyedl M YCIOBUSIMH €€
peaJiu3allud TpPH  CONPOBOXKAAIOIIEH IOMOIIM IEJAaroruuyeckoro pabOoTHHKA U
OpraHU3YyIOLIEH IOMOIIY ThIOTOPA;

OBJIaJICHHE YMEHUEM OIpeAeATh Hauobosee 3pPeKTUBHBIE CIIOCOOBI JOCTUKEHUS
pe3yibTata MpU CONPOBOXKJIAIOLIEH IOMOIIM MEJAaroruyeckoro paboTHHKA U
OpraHU3YyIOLIEH IOMOIIY ThIOTOPA;

OBJIQJICHUE YMEHHUEM BBINOJHATh ACHCTBHUS TO 33aJaHHOMY alTrOpUTMYy WU
oOpa3lly TpU  CONPOBOXKJIAIOUIEH TIMOMOIIM  MEJaroru4eckoro pabOTHUKA U
OpraHu3yIoLIEH TOMOIIYU ThIOTOPA;

OBJIAJICHUE YMEHHEM OIICHUBATh PE3YJIbTaT CBOEH JEATEIbHOCTH B COOTBETCTBUU
C 3aJJaHHBIMU 3TAJIOHAMU TIPU OPTraHU3YIOIIEH MOMOIIH ThIOTOPA;

OBJIAJICHUE YMEHUEM aJICKBAaTHO pEarupoBaTh B CTAHJAPTHOU CUTyallMU Ha yCIex
M HeyJady, KOHCTPYKTMBHO [€WCTBOBAaTh JaXe B CHUTyalHUsX Heyclexa IpHu
OpraHu3yIoIIEeH TOMOIIY ThIOTOPA;

OBJIAJICHHE YMEHHEM AaKTUBHOI'O HCIOJb30BAHMS 3HAKOBO-CHMBOJIMYECKHUX
CPEICTB i TpeNCcTaBlieHuss HHPoOpMaluu 00 HM3ydaeMbIX OOBEKTaX M Tpolleccax,
Pa3IUYHBIX CXEM pelIeHUs y4eOHbIX M MPAKTHUYECKUX 3a/Jad IpU OpraHu3yIoen
IIOMOIIY [TEArora-rncuxoiora u TbroTopa;

CIIOCOOHOCTh CaMOCTOSITEILHO OOpaTUTBCS K TMENarorudeckoMy paOOTHHUKY
(memarory-ncuxojory, COIMajJbHOMY IM€Jarory) B cliydae JUYHBIX 3aTpyJIHECHUN B
pELIeHNH KaKoro-1m0o BOIpOca;

CIIOCOOHOCTh CaMOCTOSITENIbHO JI€HCTBOBATh B COOTBETCTBUU C 3aJaHHBIMU
STaJOHaMHU TIPU TOUCKE HWHOOpPMAIMU B pPA3JIMYHBIX HMCTOYHUKAX, KPUTHUUYECKHU
OLICHMBaTh W HWHTEPIPETHPOBATH MOJY4YaeMyl0 HH(POpMALMIO U3  Pa3IUYHBIX
HMCTOYHHUKOB.

lIpeomemmusie pe3ynomamol U3y4eHUs IpeAMETHON obsacTu "MartemaTuka u

nH(popMaTHKa" BKIIIOYAIOT MPEIMETHBIE Pe3YyJIbTaThl H3yUYeHUS YICOHBIX MPEIMETOB:

"Maremartuka" (BKJIIOYas anreOpy ¥ Hadajga MaTEMaTHIECKOTO aHAIN3a,
9



reoMeTpuio) (6a30BbIi YPOBEHb) - TPEOOBAHUSA K IIPEAMETHBIM PE3YJIbTaTaM OCBOCHUS
0a30BOr0 Kypca MaTeMaTHKH JO0JKHbI OTPaXKaTh:

1) copmMupoBaHHOCTH MIPEACTABICHUN O MAaTEMAaTHUKE KaK YaCTH MUPOBOU
KYJIBTYpPbI U O MECTE MATEMATUKH B COBPEMEHHON IUBUIIM3ALMH, O CIIOCO0aX OMUCAHUS
Ha MaTEMaTUYECKOM SI3bIKE SIBJIEHUI peaJbHOTO MUPA;

2) chopMHUPOBAHHOCTh MPECTABICHUN O MaTEMAaTUUYECKUX IOHATUAX KaK O
BAKHEUIIMX MAaTEMaTHYECKUX MOJENAX, TO3BOJISIOINX OMKUCHIBATh U U3Y4YaTh Pa3HbIE
IIPOLIECCHI U SIBJICHUS; IOHUMAHUE BO3MOXXHOCTH AKCUMOMATHYECKOT0 IOCTPOCHUS
MaTEMaTUYECKUX TEOPUL;

3) BnazieHre METOJaMU JOKA3aTeIbCTB U aITOPUTMOB PEUIECHUS; YMEHUE UX
IIPUMEHSATH, IPOBOJAUTH JOKA3aTEIbHbIE PACCYKICHHS B XO€ PELICHUS 3a/1a4;

4) BajieHue CTaHAAPTHBIMU IPHUEMAaMU PEIIECHUS PAlMOHAIBHBIX U
VPPALMOHAIBHBIX, IOKA3aTEJIbHbIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U
HEPaBEHCTB, UX CHCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpamMM, B TOM
quCIIe JUIs TIOUCKA IIYTH PELICHMS U WITIOCTPAlM PEIICHUs] YPABHEHUN U HEPABEHCTB;

5) chopMUPOBAHHOCTh NPENCTABIECHU 00 OCHOBHBIX MOHATHUAX, HIIEAX U METOJIaX
MaTeMaTHYECKOr0 aHaJIn3a;

6) BaJieH1e OCHOBHBIMU MOHSTHUSMU O IJIOCKUX U MPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX (PUTypax, UX OCHOBHBIX CBOWCTBAX; CPOPMUPOBAHHOCTD YMEHHUSI
pacno3HaBaTh Ha YEPTE)KAX, MOJEIAX U B p€aTbHOM MHUPE T€OMETPUYECKUE (PUTYPBI;
MPUMEHEHNE U3YUYEHHBIX CBOMCTB reOMEeTpUiecKuX (GUryp v popmys 1 perieHus
r€OMETPUYECKUX 33/]1a4 U 3a7a4 C IPAKTUYECKUM COAEPIKAHNUEM;

7) chopMHUPOBAaHHOCTh IPEACTABICHUM O TIPOIIECCaX U SIBICHUSIX, UMEIOITUX
BEPOSTHOCTHBIN XapakTep, O CTATUCTUUECKUX 3aKOHOMEPHOCTAX B peajIbHOM MUpE, 00
OCHOBHBIX MOHSATHUAX 3JIEMEHTAPHON TEOPHUH BEPOSITHOCTEN; YMEHNUI HAXOIUTh U
OLICHHMBATh BEPOATHOCTH HACTYIICHUS! COOBITUI B MPOCTEUIINX MPAKTUUECKUX
CUTYALIMSIX U OCHOBHBIEC XapaKTEPUCTUKU CIIyYailHbIX BEJIUYMH;

8) BiajieHHe HaBbIKaMU MCIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX POrPaMM IPU
pELIeHUH 3a/a4;

9) Asns cienbIX U CIabOBUAAIIUX 00YUAIOIIUXCS:
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OBJIAJICHUE TIPaBUJIAMU 3aIMUCH MAaTEMATHUECKUX (POPMYII U CIIeIUaIbHBIX 3HAKOB
penbedHO-TOueyHOM cucTteMbl 006o3HaueHui JI. bpains;

OBJIAJICHUE TaKTHJILHO-0CSI3aTEIBHBIM CIIOCOOOM 00CIICTOBAHUS U BOCIIPHITHS
penbedHBIX U300paKeHHUM TPEMETOB, KOHTYPHBIX U300paKEHUM reOMETPUUECKUX
uryp u npyroe;

HAJIN4YK€ YMEHUS BBITIOJIHATh FT€OMETPUUECKHUE MMOCTPOCHHUS C TOMOIIBIO ITUPKYJIs
U JTMHEWKHU, YATATh peibedHbIe TpadrK dJIEMEHTAPHBIX (YHKIIMA Ha KOOPIUHATHON
MJIOCKOCTH, IPUMEHSTH CIIEUATBLHBIC MPUCITOCOOTIEHUS TSI pelbeHOTO YepUCHUS
("Hpadrcemen"”, "llIkonpHuK");

OBJIaJICHUE OCHOBHBIM (DYHKIIMOHAJIOM IIPOTrpaMMbl HEBU3YaJIbHOIO JOCTYMA K
uH(}OpMaIU Ha KpaHe MePCOHATBHOTO KOMIIBIOTEPA, YMEHHUE UCTIOIh30BaTh
MepcoHaIbHbIE TUDIOTEXHUYECKHUE CPEICTBA HHPOPMAITMOHHO-KOMMYHUKAIIMOHHOTO
JI0CTYyTIA CJIETIBIMUA 00YyYaIOIUMUCS;

10) nyst oOyyaromuxcs ¢ HApyUIEHUSIMHU OTIOPHO-JBUTATEILHOIO anmapara:
OBJIAJICHUE CIICIUATILHBIMU KOMITBIOTEPHBIMU CPEICTBAMU MPEICTABICHUS U
aHalIM3a JaHHBIX M1 YMEHHE UCIIOIb30BaTh IEPCOHANIBHBIE CPEJICTBA JOCTYIIA C yYETOM

JIBUTATENbHBIX, pEUEABUTATEIILHBIX U CEHCOPHBIX HAPYIICHUH;

HaJM4Khe YMEHUS UCIIOJIb30BATh MEPCOHAIIBHBIE CPEJCTBA JOCTYIA.

"Maremartuka" (BKJIIO4as anredpy ¥ Havajga MaTEMaTHYECKOTO aHAIN3a,
reoMeTpuio) (yriryOJICHHBIM YPOBEHD) - mpeb0o8atus K npeoOMemHubIM pe3yibmamam
0C80eHUs YTIIyOJICHHOTO Kypca MaTEMATUKH JTOJDKHBI BKITFOUATh TpeOOBaHUS K
pe3yibTaTaM OCBOCHHUS 0a30BOT0 Kypca U JIOMIOJIHUTEIBHO OTPaXKaTh:

1) chopMupoBaHHOCTH TPEACTABICHUN 0 HEOOXOIUMOCTHU JTOKA3aTEILCTB MPU
000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUHN U POJIM aKCHOMATHKHU B TIPOBEICHUH
JIEAYKTUBHBIX PacCyKICHU;

2) chopMUpOBaHHOCTH MOHATUWHOTO arapaTa Mo OCHOBHBIM pasjiesiaM Kypca
MaTEeMaTHKH; 3HAaHU OCHOBHBIX TeOpeM, (DOpMYJT 1 YMEHHS UX TPUMEHSATH; YMEHUS
JI0Ka3bIBaTh TEOPEMBI U HAXOUTh HECTAHAAPTHBIE CIIOCOOBI PEIICHHUS 3a/1aY;

3) chopMHUPOBAHHOCTH YMEHUN MOJEIUPOBATh PeaibHbIC CUTYyAIlMH, UCCIEI0BATh

IMOCTPOCHHBIE MOJEIHN, UHTEPIPETUPOBATH NOJTYUCHHBIN PE3YJIIbTAT;
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4) chopMUpOBaHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHSIX MaTEMAaTHIECKOTO
aHaiM3a U UX CBOMCTBAX, BJIaJCHUE YMEHHUEM XapaKTepU30BaTh MoBeAeHUE QYyHKIUMN,
MCITOJIH30BAaHUE TIOJTYICHHBIX 3HAHWUN TSI ONTMCAHUS U aHAJTN3a PEaTbHBIX
3aBUCHUMOCTEH;

5) BnazeHre YMEHHUSIMHU COCTABIICHUS BEPOSTHOCTHBIX MOJIETIEH TI0 YCIIOBHIO
3a/layu ¥ BBIYUCIICHUSI BEPOSITHOCTH HACTYIUICHUS! COOBITHI, B TOM YHCIIE C
npuMeHeHneM (HopMyJT KOMOMHATOPUKHN i OCHOBHBIX TEOPEM TEOPHH BEPOSITHOCTEH;
MCCJICIOBAHMS CIIYYAHBIX BEJIMYHH I10 UX PACIPEICICHUIO.

"UndopmaTtuka" (6a30BbIi YPOBEHB) - TPEOOBAHUS K MPEJIMETHBIM pe3yIbTaTaM
OCBOCHHM 0a30BOT0 Kypca HH()DOPMATUKH JOJIKHBI OTPAKATh:

1) chopmupoBaHHOCTH MIPEACTABICHHUM O POJIU MHGOPMAIIMK U CBSI3aHHBIX C HEl
MIPOIIECCOB B OKPY’KAIOIIIEM MHUPE;

2) BllaJicHUE HABBIKAMH AJITOPUTMUYECKOTO MBIIIVICHUS U IOHUMaHWE
HE00XO0AMMOCTH (POPMATBHOTO OMUCAHUS aJTOPUTMOB;

3) BlajieHuEe YMEHHEM MOHUMATh MPOTPAMMBbI, HATMCAHHBIE HAa BHIOPAHHOM JUIS
M3YUYCHUS YHUBEPCATHLHOM aJTOPUTMHYECKOM SI3BIKE BHICOKOTO YPOBHS; 3HAHUEM
OCHOBHBIX KOHCTPYKIIMI MPOTPaMMUPOBAHUS; YMEHUEM aHATU3UPOBATH AIITOPUTMBI C
HCITOJIb30BAHUEM TaOJIHIT,

4) BrajieHue CTaHAAPTHBIMU IPHUEMaMU HAITUCAHUS HA aITOPUTMHUYECKOM SI3bIKE
MIPOTPAMMBI JIJISl PEIICHUS CTaHIAPTHON 3aJ1a4¥ C UCTOIb30BAaHINEM OCHOBHBIX
KOHCTPYKITUH TPOTPAMMHUPOBAHUS U OTJIAJIKM TAKUX MPOTPAMM; UCTIOIh30BaHUE
TOTOBBIX MPUKJIATHBIX KOMITBIOTEPHBIX MPOTPAMM I10 BEIOPAHHOM CHeIMaTU3aIUY;

5) chopMHUPOBAHHOCTH MPEACTABICHUN O KOMITBIOTEPHO-MAaTEMaTHYECKUX
MOJIEJISIX U HEOOXOIUMOCTH aHaJIN3a COOTBETCTBUS MOJIETTU U MOJIETTUPYEMOT0 00bEKTa
(mporiecca); o crocobax XpaHeHHs U pocTeiiiet o0paboTKe JaHHBIX; TOHSATHS 0 Oa3ax
JAHHBIX U CPENICTBAX JOCTyNa K HUM, YMEHHUI paboTaTh C HUMH,

6) BIaJICHUEC KOMIILIOTEPHBIMH CPEJICTBAMH MPEACTABICHUS M aHAJIN3a TaHHBIX;

7) chopMUPOBAHHOCTH OA30BBIX HABHIKOB U YMEHUU MO COOTIOCHUIO TPEOOBAHMIA
TEXHUKHU O€30MMaCHOCTH, TUTUEHBI U pecypcocOepekeHus Mpu paboTe co cpecTBaMu

I/IH(I)OpMaTI/ICSaHI/II/I; IIOHUMAaHHs OCHOB IIPABOBBIX ACIICKTOB HCIIOJIb30BaAHUA
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KOMIIBIOTEPHBIX MporpaMm U padoTsl B IHTEpHETE.

"UndopmaTtuka" (yriryOJeHHBIN YPOBEHb) - TPEOOBAHUS K IIPEAMETHBIM
pe3yJibTaTaM OCBOEHHS YIIIyOJIEHHOTO Kypca MH(POPMATUKH TOJKHBI BKIIIOUATh
TpeOOBaHU K Pe3yJibTaTaM OCBOEHUSI 0a30BOTO Kypca U IOTIOJHUTEIBHO OTPAKATh:

1) BnaneHue cuctemMoi 6a30BbIX 3HAHMI, OTPAKAIOIMINX BKJIaJ HH(GOPMATUKU B
(dhopMHUpOBaHNE COBPEMEHHOM HAYYHOUN KapTHHBI MUPA;

2) oBJIaJICcHUE TIOHATUEM CIIOKHOCTH aITOPUTMa, 3HAHUE OCHOBHBIX aJITOPUTMOB
00pabOTKHU YHUCIOBOM M TEKCTOBOM MH(OPMAIINH, aITOPUTMOB IMIOMCKA U COPTHPOBKU;

3) BlaJieHuEe YHUBEPCATBHBIM SI3bIKOM [IPOTPAMMHUPOBAHUS BEICOKOTO YPOBHS (TI0
BBIOOPY), IPEACTABICHUSIMU O 0A30BbIX TUIAX JAHHBIX U CTPYKTYpPax JaHHBIX;
YMEHHMEM HCII0JIb30BaTh OCHOBHBIE YIPABIISAIOLINE KOHCTPYKIUHY;

4) BnajicHUE HABbIKAMU U OIBITOM pa3pabOTKU MPOTrpaMM B BEIOpAHHOM cpejie
MIPOrpaMMUPOBAHUS, BKIIIOUAsi TECTUPOBAHKUE U OTIAJIKY MPOTpaMM; BIIaJICHUE
AIIEMEHTaPHBIMU HaBBIKAaMH (pOpMalIM3aliy MPHUKIATHON 3814l U TOKYMEHTHPOBAHUS
porpamwm;

5) chopMUPOBaHHOCTD MPEACTABICHUN O BAXKHEUIITUX BUIAX JUCKPETHBIX
O00BEKTOB M 00 UX MPOCTEUIINX CBOICTBAX, AJITOPUTMAX aHAIN3a 3TUX OOBEKTOB, O
KOJUPOBAHUH M JICKOIUPOBAHUY TAHHBIX M MPUIMHAX UCKAKCHUS JaHHBIX TIPH
nepeaye; CUCTeMaTU3aMI0 3HAHUN, OTHOCSIIIUXCS] K MAaTEMAaTUYECKUM O0BbEKTaM
WH(POPMATUKN;, YMEHHE CTPOUTH MaTeMaTuuecKrue 00BEKTH MH()OPMATHUKH, B TOM YHUCIIC
Joruyeckue GopmyIibl;

6) chopMHUPOBAHHOCTH MIPEICTABICHUI 00 YCTPOWCTBE COBPEMEHHBIX
KOMITBIOTEPOB, O TCHICHIIUSIX Pa3BUTHSI KOMIIBIOTEPHBIX TEXHOJIOTH; O TIOHSITHH
"omepanroHHas cucTeMa' U OCHOBHBIX (DYHKITUSIX OTEPAIMOHHBIX CUCTEM; 00 00IIHX
MIPUHITUIIAX pa3pabOTKU U GyHKIIMOHUPOBAHUS MHTEPHET-TPUIIOKCHU;

7) chopMUPOBAHHOCTH TIPEICTABICHUI O KOMITBIOTEPHBIX CETSX U UX POJIU B
COBPEMEHHOM MUpE; 3HAaHUI 0a30BbIX MPUHIIUIIOB OPTAaHMU3AINH U (YHKITHOHUPOBAHUS
KOMITBIOTEPHBIX CETeH, HOPM HH(POPMAIIMOHHON 3TUKHU U TIPaBa, MPUHIIUIIOB
obecrnieueHus: MHPOPMAITMOHHOM O€30MaCHOCTH, CIIOCOOOB U CPEICTB 00eCTICUCHUS

HaJekHOTO (pyHKITMOHUpoBanus cpeacts UKT;

13



8) BiajieHre OCHOBHBIMH CBEACHUSIMU O 0a3axX JaHHBIX, UX CTPYKTYpe, CPEICTBAX
CO3/1aHUA U PaOOTHI C HUMU;

9) BasieHUE OIMBITOM IMOCTPOCHUSI M UCTIOH30BaHUS KOMITBIOTEPHO-
MaTeMaTHYECKUX MOJICNICH, TIPOBEACHUS SKCIIEPUMEHTOB U CTATUCTUICCKOW 00paboTKU
JTAHHBIX C TIOMOIILI0 KOMITBIOTEPA, HHTEPIIPETAIINH PE3YIbTATOB, MOTYyYaeMbIX B XO/IC
MOJICTTMPOBAHUS peabHBIX MMPOIIECCOB; YMEHUE OIICHUBATH YHCIIOBBIC TAapaMETPhI
MOJCIIUPYEMBIX OOBEKTOB U MIPOIIECCOB, MTOJIB30BATHCS Oa3aMU JaHHBIX U
CIIPaBOYHBIMU CUCTEMAMHU;

10) copMupoBaHHOCTH YMEHUS padOTaTh C OMOJIMOTEKAMHU MTPOTPaMM; HaJTUIHE

OIIbITA UCIIOJIb30BAHUA KOMIIBIOTCPHBIX CPCACTB IPCACTABIICHUA WU aHAJIN3d JaHHbIX.

O0bEM TUCHMILVIMHBI, BUABI Y4€0HOI Pad0ThHI U OTYETHOCTH

Bun yueOHoit padoTsl Obnem
4acoB
MaxkcumanbHasi yaeOHasi HATpy3Ka (Bcero) 237 4.
Oo0s3aTesIbHAsA ayAUTOPHAs y4eOHasi HArPY3Ka (Bcero) 158 u.
CamocrosiTesibHasi padoTa 00y4arouerocs (Bcero) 79 4.
DopMbI KOHTPOJISI 14 cemecTp - 3K3aMeH
KontponbHas pabora-11,12,13, cemectp
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLTAHBI

Ne HaumeHoBaHMe pa3/iesioB U TeM KoauvecTso
qacoB
Ayaur.
MEPBBINA KYPC
MATEMATHKA
1 |TpuroHomerpuueckue GHYHKIUU 10
2 |IIpomsBomHast 10
3 |[IpuMeHeHne IPOU3BOIHOM 10
4 |IlepBooOpa3Has U HHTErPaj 10
5 |Iloka3arenbHas, JorapudpMuvecKas u 10
cTeneHHas QYHKIAH
6 |[lapamienbHOCTh IPSMBIX M INIOCKOCTEH 10
7 |IlepneHAUKYISIPHOCTD NPSIMBIX U TUI0cKocTed |10
8 |MHOrorpaHHUKH 10
9 |Tena BpanieHus 10
10 |OOBEMBI U TTOIIAAN TOBEPXHOCTEH 10
Ne HaumeHoBaHue pa3aesioB U TeM KosmuecTBo
Yacos
Ayaur.
NHO®OPMATHUKA
Wudopmarus 1 nHGOPMAIIMOHHBIC MTPOIECCHI 10
[IpeacraBnenre nHGpoOpMaIUu 10
Kommbrorep 10
MonennpoBanue u Gpopmanuzanus 10
AJITOPUTMBI M UCTTOJTHUTEIIH 10
WNHubopManoHHbIe TEXHOJIOTHH 8
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Conepxkanue yueOHO JUCHUILTHHBI
AJITEBPA

Tewmal. PammonajabHbIE TPOOH

PanmonansHass ApoOb. OCHOBHOE CBOMCTBO JIpOOM, COKpaIlleHHE IpoOeil.
CrnosxeHue, BBIYMTaHUE, YMHOKEHUE U JIeTIEHUE APOOeil.

[IpeoOpa3oBaHus pallMOHATBHBIX BeIpakeHU. OyHKIUsA y =K U ee rpaduk.
X
OcHOBHas 1eAb - BbIPA0OTATh YMEHHE BBIMOJHITH TOXKIECTBEHHBIC

npeoOpa3oBaHus PAllMOHAIBHBIX BBIPAKEHHI.

N3yyeHune Tembl HAYMHAETCA C BBEICHUSI TMOHATUH O LIEIOM U JpOOHOM
BBIpOKEHUSIX. Tak Kak ACHCTBUS C palMOHAJIBHBIMHU JAPOOSIMH CYIECTBEHHBIM
o0pa3oM omnuparoTcsi Ha JEHCTBUS C MHOTOYJICHaMH, TO B Hauyaje TEeMbl HaJo
HOBTOPUTH C yYAITUMUCS IPEOOPA30BAHUS LIETBIX BBIPAXKECHUH.

['TaBHOE MECTO B JTAHHOW TEME 3aHUMAIOT AITOPUTMbI IEUCTBUI C APOOSIMHU.
VYyamumecss JOJDKHBI MOHUMATh, YTO CyMMY, Pa3HOCTb, MPOU3BEJCHHE M YacCTHOE
npoOeil Bcerjga MOKHO MPEJCTaBUTh B BHUjie ApoOu. OCHOBHOE CBOWMCTBO APOOHU U
QITOPUTMBl JACUCTBUH C JApoOSAMH MOJY4YalOT TEOPETHUECKOE OOOCHOBAHUE.
Hcnonp3yemslii 371ech TPUEM JOKA3aTEIbCTB 00JIEryaeT UX YCBOEHHE.

[IpnoOpeTaembie B TaHHOM TEME€ YMEHHS BBINOJHATH CIOKEHUE, BBIYMUTAHHE
YMHOXKEHHE U JIeJICHHE PoOeH SBIISIFOTCS OMOPHBIMU B MPe0Opa30BaHUSIX IPOOHBIX
BbIpakeHuid. [loaTomy um cienyet ynensate ocoboe BHUManue. HenenecooOpazHo
NepexXoanTh K KOMOMHUPOBAHHBIM 33JJaHUSIM Ha BCE ACUCTBUS C IpOOAMHU. 3aqaHus
Ha BCe JCWUCTBUS C JpOOSIMH HE JOJDKHBI OBbITh M3JIUIIHE TPOMO3JIKUMU U
TPYJIOEMKHUMH.

[Ipn HaxoXJAeHUM 3HAYEHUW JpOOEH TpenyararoTCs yHOpaKHEHHUs Ha
BBIYMCIICHHS C IOMOILBIO KaJbKYJIATOPA.

B nanHHOl Teme mNpomoOKaeTcss H3y4YEHHWE CBOMCTB OTIEIbHBIX BHUOB
¢dynkuumii. PaccMatpuBatorcst cBoicTBa U rpaduk GyHKIUU y = K
X

Tewma 2. KBagpaTHble KOpHH




[Tonsitue 06 uppamuonaabHOM yucie. O0mmue cBeleHus: 0 ACHMCTBUTEIbHBIX
gyucnax. KBaapaTHbIi KOpeHb, NPUOIMKEHHOE 3HAYCHHE KBAJAPATHOTO KOPHSL.
CBolicTBa KBaJpaTHBIX KOpHEW. BhIHECEHNE MHOKUTENS U3-110J] KOPHS U BHECEHUE
MHOKHTENIA 0] 3HAK KOPHS.

OcBOOOXKIEHNE OT HPPALMOHAIBHOCTH B 3HAMEHATENE B BBIPAXKECHHIX BUOA a,

a

Vb++e¢

Vb

[IpeoOpa3zoBaHus BeIpaKEHUN, COACPIKAITIX KBaipaTHbIe KOpHU. DyHKIHS y =Vx,
e€ cBOMCTBA U TpaduK.

OcHOBHAas 1€Jib - CHUCTEMAaTU3UPOBATh CBEACHUS O paIMOHAIBHBIX
YHCJIaxX U JAaTh MpeJCcTaBIeHUuE 00 UPPALIMOHATBHBIX YUCIaX, PACIIUPUB TEM CaMbIM
MOHSATHE YKCIIAa; BHIPAOOTATh YMEHHE BBIMIOJHATH MPOCTEHIINE TpeoOpa3zoBaHUs

BBIpa)KCHHﬁ, COACPIKAIIUX KBAAPATHBIC KOPHHU.

B onmaHHOM Teme ydampecs MOJIy4alOT HadalbHbIC IIPEACTABICHUS O
JNEWCTBUTENBHBIX 4YMcnax. JI1 BBENEHUSA TMOHATHS HMPPALUOHAIBHOIO YHUCIA
WCIIOJIB3YETCSI UHTYUTUBHOE MIOHUMAHUE TOTO, YTO KAXKIBIA OTPE30K UMEET JUITUHY
U TOITOMY Ka&XIOW TOYKE KOOPAMHATHOM NPSIMON COOTBETCTBYET HEKOTOPOE
yucno. lloka3piBaercs, 4TO CyHIECTBYIOT TOYKHM, HE HMEIOLIME PalMOHAJIBHBIX
a0cuce.

JanpHeniee pa3BUTHE II0JYyYarOT YMEHHUS BBINOJHATL BBIYHUCICHUS C
IIOMOIIBIO KaJIbKYJIATOpA. Y4Yalecs 3HAKOMATCS C NPUMEHEHHEM KaJbKyJIsATOpa
JUISl HAXOKICHUS KBAJAPATHBIX KOPHEH.

OCHOBHOE BHHUMAHHE YJIENSETCSA MOHATUIO apU(PMETUYECKOrO KBaJIpaTHOTO
KOpHA M CBOMCTBAaM KBaJpPAaTHbIX KOpHEW. JIOKa3pIBalOTCA W  IOJYYarOT
HENOCPEICTBEHHOE NMPUMEHEHHE TEOPEMbl O KOPHE M3 MPOU3BEACHUS U JApoOH, a
TaKoKke ToxKaecTBo \ a’= |a|. TIpu paccMoTpeHnu Gosee CIOKHBIX IPe0bpPa30BaHHit
BBIPDQXKEHUN, COAEP)KAILMX KBAaJApPAaTHbIE KOPHHU, JOCTATOYHO OIPAHUYUTHCS
BBIHECEHUEM YHMCJIIOBOTO MHOXKHUTENS U3-TI0J 3HaKa KOPHS U BHECEHHEM YHCIIOBOTO
MHOXHTEJIA TMOJ 3HAK KOPHS, a TaKKe€ OCBOOOXKIEHHUEM OT HPPAlMOHAIBHOCTU B

3HAMCHATCJIC B BBIPAKCHHUAX B4 U
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au a
Vb Vb++e

OT1U npeodpa3oBaHUs UCIOJB3YIOTCA KaK B CAaMOM Kypce ajireOpbl, Tak U B
Kypcax reOMEeTpHUH, anreOpbl U Hayal aHaau3a.

B nanHol Teme mpojoipkaeTcs paboTa MO Ppa3BUTUIO (PYHKIIMOHAIIBHBIX
npeacraBienuil. PaccmarpuBaercs  ¢GyHKIUMA, e€e  CBOMcTBa, Trpaduk U

JIEMOHCTPUPYETCS €€ B3auMOCB3b ¢ pyHKImeit , y =x? roex > 0.

Tema3. KBaapaTHble YpaBHEHUS

KBagpatHoe ypaBHeHue. @DopMysnbl KOpHEW KBaJIpaTHOTO YPABHEHUS.
Teopema Bwue-ta. Pemenue panmoHanbHbIX ypaBHeHUM. Pemenne 3aznauy,
MPUBOJAIIMX K KBaJIPATHBIM U MIPOCTEHIIUM PAllMOHAJIbHBIM YPAaBHEHUSIM.

OcHOBHAaA I[€ab - BBIpadOTAaTh YMEHHSI PEIIATh KBaJAPATHBIE YpPABHEHUS,
IIPOCTENIINE PAllMOHAIbHBIC YPABHEHU U IPUMEHATD UX K PELICHUIO 3a/1a4.

N3noxeHne marepualia HAYMHACTCS C PELICHHS HEMOJHBIX KBAaJPAaTHBIX
YPaBHEHUH, C MPUMEPAMU KOTOPBIX YHAIIMECS yKE BCTPEYAIUCH.

OCHOBHOE BHHMMaHHUE CIEAyeT YACIUTh DPELICHWIO yPaBHEHHIl Buaa ax>
+bx+c = 0, rme a#0, mo popmyne kopHeit. s BeiBojga GOPMYJIBI TOCTATOYHO
paccMOTpeTh OAWH IIPUMEpP pPEUICHUs KBaApaTHOIO YPAaBHEHHS C IOMOILBIO
BBIJICJICHHUS KBaJpaTa JBYyWIEHAa W3 KBAaJAPAaTHOIO TPEXWI€Ha, Ha KOTOPOM
pa3bACHIETCS MPUEM, UCTIOIB3YEMBII 3aTeM MPHU BbIBOJIE (POPMYJIbI B OOILIEM BHUJIE.
3aHMMAThCA CHELUAIBHO PEIICHWEM KBAJpPAaTHBIX YPAaBHEHHH C TMOMOUIBIO
BBIJICTICHUS KBaJIpaTa ABYyWICHA HE CIEIYET.

Pexomennmyercs  o3HakoMuTh  ywammxca C¢  (opmynamu  Buera,
BBIPAKAIOIIMMHM 3aBUCHMOCTh MEXIYy KOPHSIMHM KBaJpAaTHOIO YpPaBHEHUS M €ro
kodppunmrentamu. OTU  HOpMyJbl  UCHOJB3YIOTCS B JajbHEWIEM MpH
JI0OKA3aTEIbCTBE TEOPEMBI O DPA3JIOKEHUU KBAJPATHOIO TPEXWICHA Ha JIMHEHHBIE
MHOXUTeNU. OQHAKO HA0 MMOMHUTH, YTO 3TOT MaT€prall HOCUT BCIIOMOTATENbHBIN
xapaktep. JlokazaTeabCTBO COOTBETCTBYIOLIEH TEOPEMbI M OOpaTHOM €M, a Takke

perienue 3aaa4d ¢ momoislo hopmyn Buera He oTHOCUTCS K 00s3aTEIPHOMY MaTe-
puainy.
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VYyamuecs: oBnazeBaroT criocoO0M petieHus IpOOHBIX pallMOHAIbHBIX
ypaBHEHUH, KOTOPBIM COCTOUT B TOM, YTO PEIICHUE TAKUX YPABHEHUN CBOAUTCS K
PELICHUIO COOTBETCTBYIOIIMX LEIBIX YPABHEHU € MOCIIETYIOIIUM UCKIFOUEHUEM
OCTOPOHHUX KOpHEH. Kpome Toro, yyammecs noyry4aroT IpeICTaBICHUE O
rpaduyueckoM crocobe perieHus: ypaBHEHU.

N3yueHue 1aHHOW TEMBI O3BOJISIET CYIIECTBEHHO PACIIMPHUTD AIIapat

ypaBHeHHﬁ, I/ICHOJ]L3yeMBIﬁ HJI pCIICHUA TCKCTOBBIX 3a1a4.

Tewmad .HepaBeHcTrBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA. [[0WIeHHOE CIIOKEHUE U YMHOKEHUE
YUCJIOBBIX HEPAaBEHCTB. lIprMEHEHHE CBOWCTB HEPABEHCTB B OLICHKE 3HAYCHUS
BbIpaKeHUA. JIMHEHMHOE HEPABEHCTBO C OJHOW mepeMeHHOM. Cucrtema JIMHEHHBIX
HEPABEHCTB C OJHOW MMEPEMEHHOM.

OcHOBHAaS LENb - BRIPAadOTaTh YMEHHUE PEIIaTh JIUHEHHBIC HEPABEHCTBA
C OTHOW IEPEMEHHOMN U UX CUCTEMBI.

CBolicTBa YHUCIIOBBIX HEPABEHCTB COCTABIIAIOT Ty 0a3y, Ha KOTOPOH OCHOBAHO
pellIeHUe JTMHENHBIX HEPABEHCTB C OJHOM nepeMeHHOu. [Ipu nokasarenbcTBe 3TUX
CBOWCTB UCIIOJIB3YETCS IPUEM, COCTOSIINM B CPABHEHUU C HYJIEM Pa3HO CTUJIEBOU U
MPABOM 4acCTE€ HEpaBEHCTBA. J|OKa3bIBAIOTCS TEOPEMBI O MOUYJICHHOM CJIOKECHUU U
YMHOXKCHUHU HEPABEHCTB. [IprMeHeHME HTHUX TEOopeM [Jid OLECHKH 3HAYCHUU
BBIPAKEHUN MOYKHO MOKA3aTh HA ITPOCTEUIINX YIPAKHECHUSX.

B cBs3u ¢ penieHMeM HEpPaBEHCTB C OJTHOW MEPEMEHHOM HAETCS IMOHSTHE O
YUCJIOBBIX MPOMEXKYTKaX UM BBOJSTCS COOTBETCTBYIOIIME oOOo3HaueHus. I[lpu
pPELIEHUN HEPABEHCTB MCHOJIB3YIOTCS CBOMCTBA PAaBHOCUJIIBHOCTH HEPABEHCTB,
KOTOPBIE Pa3bICHSAIOTCA HAa KOHKPETHBIX MpumMepax. Ocoboe BHUMAHUE CIEAyeT
yACTUTh OTpabOTKE yMEHMs pelaTh NpPOCTeHInMe HepaBeHcTBa ax>bh, ax<b,
OCTAaHOBHBIIINCH CHEIUAIBHO Ha ciy4ae, korga a<0.YMeHue pemath JTUHEHHBIC
HEPABEHCTBA SBJISIETCSI OMOPHBIM JIJIs1 PEIICHUS CUCTEM JIBYX JINHEWHBIX HEPABEHCTB
C OJHOW MEPEMEHHOM, B YACTHOCTH TAaKWX, KOTOPBIE 3allMCaHbl B BUJIC JTBOWHOTO

HEpPaBEHCTBA.
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Tewmas. CteneHb ¢ HEJLIM MOKA3ATEJIEM

Crenenp ¢ LenbM mokasareneM U e€ cBoicTBa. CTaHIAapTHBIM BUJ YHCIA.
3anuch NpUOIUAKEHHBIX 3HAYCHUM.

OcHOBHAasA Henb - cHOPMUPOBATH YMEHHUE BBINOJIHATH JIECUCTBUS Haj
CTENEHSMHU C LEJIbIMH II0KA3aTEISIMU, BBECTH IIOHATHE CTaHAAPTHOIO YUCIa U
MO3HAKOMHTD YUAIIUXCSI C 3aMHUChI0 MPUOINKEHHBIX 3HAUCHUH.

B oaroii TeMe paccMaTpuBAarOTCS CBOMCTBA CTENEHEWM C  LEIBIMU
nokasaressiMi. MeTos 10Ka3aTenbCTBA ITHX CBOMCTB ITOKA3BIBACTCS HA IPHUMEPE
YMHOKEHHSI CTElEeHEeW. BBOIUTCS MOHATHE CTaHJAPTHOIO BHUJIA YHCIIA, IPUBOJATCS
IPUMEpPBI UCTIOIB30BAHMS 3AIIMCH YHCEN B CTAaHAAPTHOM BUJE B (PU3UKE, TEXHUKE U
JIPYrUX 00JIaCTIX 3HAHUM.

VYyamuecs: 3HaKOMATCA C OCHOBHBIMH (DOpMaMu 3alHCH NPUOIHKEHHBIX
3HaueHuil. [lynkr "JlelicTBus Haja NpUONMIKEHHBIMM 3HAUYEHUSMHU' H3ydaeTcs B
O3HAKOMUTENBHOM Iu1aHe. [IpaBuna neWCTBHN pa3bsICHAKOTCA HAa KOHKPETHBIX
npuMepax. YINpakHEHUs Ha JEWCTBUS HaJa NPUOJIMKEHHBIMU 3HAUCHUSIMU HE

OTHOCSITCS K 00513aTEJIbHBIM.

Tema 6. CTaTHCTHUYECCKHNE UCCICTOBAHUS

COop u rpymnmupoBKa CTaTUCTHYECKUX AaHHBIX. HarmsgHoe mpencraBieHue
CTaTUCTUYECKON MH(pOopMaIu.

OcHOBHAas I E€Jb - ydyalluecs IMOJY4YarT HayajbHbIE MPEICTABICHUS O
coope W TPYyNIUPOBKE CTATUCTUYECKHUX JIaHHBIX, COCTABJICHUU TaOJUIl YacTOT U
OTHOCHUTEBHBIX 4acTOT. OHU 3HAKOMSTCS C HAXOXIACHUEM MO TabJIUIle 4acTOT
OCHOBHBIX CTAaTUCTUYECKUX XapPaKTEPUCTHUK - CPEIHEro apu(pmeTHdeckoro,
pa3maxa, MOAbl U MeaAuaHbl. BBOIATCS TOHSTHS T€HEPATbHOW COBOKYMHOCTH U
BBIOOpKHU. PaccmarpuBaroTCs pa3iuyHble CHOCOOBI HAMISIAHOTO U300pa’keHUs
pEe3ybTAaTOB CTATUCTUYECKUX HCCICAOBAHWM - TIOCTPOCHHUE CTOJIOYATHIX U

KPYTOBBIX JUAarpaMM, IIOJIMT'OHOB, THCTOTPpaAMM.

IloBTOpenue. Pemenue 3axau
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I'EOMETPUA

Tewmal. YHeTLIPEXVTOJILHUKH

[IoHATHS MHOTIOYTOJIBHMKA, BBIIYKJIOrO MHOroyrossHuka Ilapamnenorpamm
u ero corictBa. [Ipusnaku mapamnenorpamma. Tpanenus. [IpsmoyroasHUK, pomO,
KBaJpaT U uX cBoricTea. OceBas M LICHTpaJIbHasl CHMMETPUHU.

OcHOBHAasA LeEJNb - JaTh YYallUMCS CHUCTEMAaTUYECKHE CBEIACHHUS O
YEThIPEXYTOJIbHUKAX U UX CBOICTBax; CpOPMUPOBATH MPEACTABICHUS O (uUrypax,
CUMMETPUYHBIX OTHOCUTEIBHO TOUYKH WM MPSMOM.

N3ydeHne TeMbl HaYMHAETCS C BBEICHMS NOHATUA MHOTOYIOJBHHKA M €T0
JIEMEHTOB, BBIIYKJIOIO MHOIOYTOJBHUKA (JOKA3aTE€IbCTBO TEOPEMBI O CyMME
YIJIOB BBIMYKJIOIO MHOTOYTOJBHUKA HE SIBIISIETCA OOSI3aTEIbHBIM ISl MU3YyYCHHS)
YEThIPEXYTOJIbHUKA.

VYuyamuecs 3HAKOMATCS € JI0Ka3aTelIbCTBOM CBOWCTB M IIPU3HAKOB
napajuiesiorpaMMa M TIpsSIMOYTOJbHUKA, CBOMCTB poM0Oa W kBaaparta. BBoautcs
NOHATHE TpANELMH, U paccMarpuBaroTcs €€ BuAbl. OJHAKO OCHOBHOE BHUMAaHUE
yaensercss  (GOPMUPOBAHHUIO YMEHUH MPUMEHSATh CBOMCTBA M MPU3HAKH
napajuiesorpaMma IpH peleHu 3a1ad, 000CHOBBIBATh CBOM YTBEPXKJICHUS IMYTEM
JIOKAQ3aTENbHBIX PACCYXKICHUM.

Pan TeopeTMyeckux MNOJOXKEHHM (Hampumep, IOKa3aTelbCTBO TOTO, YTO
MapajuIesIorpamMM SIBJISIETCSI BBITYKJIBIM YETBIPEXYTOJBHUKOM, TeopeMa dDaneca u
T.1.) GOpMyJIUpPYETCs U J0Ka3bIBAECTCS B XOJI€ PEUICHUS 3a/1ad. DTU MOJOKEHUS HE
SBIIAIOTCSL OOSA3aTENbHBIMUA JUISI W3Y4YEHUs, HE MNPUMEHSIIOTCA B JaJIbHEHIIEM B

TEOPUH U IIPU PELICHUU JAPYTUX 3a4ad.

T ewm a?2. [Laomamm

[lonsiTue miomaaM  MHOroyrojibHuka. Ilnomamu  mpsAMOYrosbHHKA,
napajienorpaMmma, TpeyroiabHuka, Tpanenuu. Teopema [Tudaropa.

OcHoBHAafA 1HeNb - chOPMHUPOBATH MOHATHE TUIOMIAJAM MHOTOYTOJIbHHUKA;
BbIpa0OTaTh y Yyyalluxcss YMEHHUsS HaXOAUTh IUIOMAAM  TPEYTroJbHUKA,

napajiesiorpaMmma, Tpanenuu, TpuMeHsTs TeopeMy [ludaropa.
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B xoze nzydeHus: JaHHOUW TeMbI y ydamuxcs GopMupyercs npecTaBIeHUe O
IUIOIAAM MHOTOYTOJIbHUKA KaK O HEKOTOPOM BEJMYMHE, OHU 3HAKOMSTCA CO
CBOMCTBaMH  IUIOIIAJHW, KOTOPbIE B  JalbHEUIEM  HWCIOJB3YIOTCA  TMpHU
JI0Ka3aTeIbCTBE TEOPEM O TUIOMIAISIX apajieiorpaMma, TPeyroJbHUKA, TPATICIIHH.
3HaKOMCTBO CO CBOMCTBAaMHM ILIOIIAIU UAET B O3HAKOMUTEIHLHOM IJIaHE, C OMOPOU
Ha HaTJISAIHBIC TPECTABICHUS 1 KU3HCHHBIN OIBIT YUaITuXCsl.

Kpome Teopem o0 MmIomansx HEKOTOPHIX MHOTOYTOJILHUKOB, Yydalluecs
JIOKa3bIBAIOT TeOpeMy 00 OTHOLIECHUU IUIONMIAJIed TPEYroJbHUKOB, MMEIOIIUX IO
paBHOMY yIiIy. JTa Te€OpeMa WIpaeT BAXKHYIO POJib B JAIbHEHIIEM, B YaCTHOCTH
IpU U3YYCHUH 0100 TPEYTOJIbHUKOB, HO BOCIPOM3BEACHHUE €€ JOKa3aTeIbCTBA
JUISL BCEX ydallluXcsl He00s13aTeIbHO.

Teopema Iludaropa qoka3piBaeTCs ¢ UCHOJb30BAHUEM CBOMCTB IUIOMIAJEH U
TEOpEeMbl 0 HaXOXKJICHUH TUIOIIAAM PsIMOYTroJibHUKa. PaccMarpuBaercst u Teopema,
obpartHas Teopeme [Tudaropa, HO €€ U3ydeHue UIET B 03HAKOMUTEIILHOM ILIaHE.

OcCHOBHOE BHHMMAaHHE 3/IECh YACNACTCS PEIICHHUIO 3aJady. JTO HE TOJbKO
MO3BOJISIET PACIIMPUTL TPEICTABICHUS YYAIIUXCA 00 aHAIUTUYECKHX METOJax
peIIeHus] TEOMETPUUYECKHUX 3a7ad M TOJTOTOBUTh MX K PEIICHHUIO MPSMOYTOIHHBIX
TPEYTOJIbHUKOB, HO U UTPAET BAXKHYIO POJIb B OCYIIECTBICHUH BHYTPHU-TIPEAMETHBIX
CBSI3EH: TIONyYaeT MPaKTUYECKOE BOIUIONICHUE HM3YyYCHHOE Ha YpOKaxX aiareOpsl

IIOHSATHE KBAJIPATHOTO KOPHS, PELICHUE KBaJPATHBIX YPAaBHEHUN.

Tema 3. [lono0HBIC TPEYIOJLHUKH

[TonoGHbIe TpeyronbHUKU. [Ipu3Haku nogodust TpeyroabHUKOB. [Ipumenenue
noo0us K J0Ka3aTeNbCTBY TEOpeM T pelieHuio 3afady. COOTHOLICHUS MEXIY
CTOPOHAMM U YTJIAMH NPSIMOYTOJIBHOTO TPEYTOJIbHUKA

OcHOBHas uenb - cGopMUPOBATH MOHATUE MOAOOHBIX TPEYTOJHLHUKOB,
BbIpa0OTaTh YMEHUE MPUMEHITh MPU3HAKU MOJ00US TPEYTOJbHUKOB MPU PEIICHUN
MPOCTENIINX 3a/1a4, UCIOJIb30BaTh MOHATHS CUHYCA, KOCUHYCa, TAHT€HCA OCTPOrO

yria ajid pCiiCcHUA NPAMOYTOJIBHBIX TPECYTOJIbLHUKOB.
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W3ydyenne Tembl HauuHAeTCd C (HOPMUPOBAHUA TMOHITHH OTHOLICHHS
OTPE3KOB U 1MO00UsI TpeyroidbHUKOB. [loHsTHE TO100MS (hUryp H3ydaeTcs B KOHILIE
B 03HAaKOMHTEJIHOM IUIAHE.

[Ipy W3y4yeHuM NpU3HAKOB MOJOOUSI TPEYrOJbHUKOB JOCTATOYHO JO0Ka3aTh
JBa TMPU3HAKa, TaK KakK MEpPBbIA U3 HUX JIOKA3bIBAETCS C OMOPOM Ha Teopemy 00
OTHOLIEHUH TUIOLAJEH TPEYroJbHUKOB, UMEIOIINX PABHBIE YIJIbl, @ JOKA3aTEIbCTBA
IBYX JpYyrux aHajornyHbl. OJUH W3 HUX MOXKHO JHIIb C)OPMYJIUPOBaTH U
MIPUMEHSITh 3aTEM IPU PEIICHUH 3a]1a4.

[IpumeHeHne mogo0ust TPEYTroJIbHUKOB K JI0Ka3aTeIbCTBAM TEOPEM yUalllHeCs
U3y4yaloT Ha IpPUMEpPE TEOPEMbl O CPEAHEH JIMHMM TPEyTrOJbHUKA, HO MOKHO
MO3HAKOMHUTb UX C IPYTUMH IIPUMEPAMHU.

Pemenne 3agad Ha NOCTPOEHUE METOJAOM MOAOOUS PaccMaTPUBAETCS C
YYAIIMMHUCS, THTEPECYOLIUMUCI MaTEMAaTUKOM.

BaxxHyt0 poib B M3yYEHHHM KaK MAaTEMaTHUKH, TAK U CMEXHBIX AUCIUIUIMH
(ocoOeHHO (pU3MKM) UTPAIOT MOHATHUS CHHYCA, KOCUHYCa U TaHT'€HCa OCTPOro yria
IPSIMOYTOJIBHOIO TPEYIOJIbHHKA, C KOTOPBIMH YyYallUMecs 3HAaKOMSTCS IpHU

HN3Y4YCHHUU I[aHHOﬁ TCMBI.

Temad OKPYKHOCTDL

KacarenbHasg Kk OKpY>XHOCTM U €€ CBOWCTBA. l[eHTpaibHBIE W BIIMCAHHBIC
yriibl. BrnvcanHass w1 onucaHHas OKpY»XHOCTU. (UeTbipe 3amedaTesibHble TOUYKH

TPEYTOJIbHUKA).

OcHOBHAaA LE€Jb - JaTh yYalIUMCI CUCTEMATU3UPOBAHHBIE CBEICHUS 00
OKPYKHOCTH M €€ CBOMCTBaX, BIIMCAHHOW U ONMMCAHHOW OKPY>KHOCTSX.

CucteMaTH4eCcKOoe H3yYEHUE OKPYKHOCTM M €€ CBOWCTB HAYMHAETCS C
M3JI0KEHUSA CBEIICHUM O B3aUMHOM pACHOJIOKEHUM TMPSAMOM U OKPY>KHOCTH.
VYuammecs 3HaKOMSTCA C MMOHATHEM CEKyIIEH KaK MPSIMOM, PaCCTOSTHUE 1O KOTOPOUH
OT IIEHTPAa OKPYKHOCTHM MEHbIIE €€ paauyca, M MNEPEXONIT K H3YUYCHUIO

KacaTeJbHOM, €€ CBOWCTBA U NMPU3HAKA.
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HoBbiMH MOHATHSMH B JaHHOM TeMe IS ydaummxcs OyAyT TOHSTHS
BIIMCAHHOW M OIMCAHHOM OKPY’KHOCTEH M BIIMCAHHOTO yrja. YCBOEHHME 3TOrO
MaTepHaa IpOUCXOIUT B X0/ PELICHHs 3aa4 U MIPH J10Ka3aTeJIbCTBAX TEOpeM 00
OKPY’KHOCTSIX, BIIMCAHHBIX B TPEYTOJIBHUK M ONUCAHHBIX OKOJIO Hero. Marepuad,
CBA3aHHBIM C M3YyYEHUEM 3aMEUaTebHBIX TOYEK TPEYroJIbHUKA, MOXHO
paccMOTpeTh B O3HAKOMMUTEIBHOM IIaHe. OQHAKO CBOMCTBA OUCCEKTPHUCHI yIUIa
UTPAIOT BAKHYIO POJIb BO BCEM KypCE T€OMETPUU - UM HYKHO YAEIUTh JOCTaTOYHO
BHUMaHus. B 3Toil ke Teme MMmeercs ps] 3ajad Ha MOCTPOCHHME BIIMCAHHBIX U

OIMKMCAaHHBIX OKPY)KHOCTGI\/II C IIOMOMIBIO IMUPKYJIA.

T em a 5. [loBTOopenue. Pemmenue 3agau

AJITEBPA 9 kiacc

Temal. Kpaaparuunass GQyvHKIIHASA

®ynkuua. Bospacranue u yObiBaHue (QyHKuMU. YeTHble M HEYETHBIC
¢ynkuuu. KsagpaTtHelid TpexusneH. PasnokeHue KBaJpaTHOTO TpexuseHa Ha
MHOXUTeNW. PemeHne 3amad IyTeM BBIJCIECHMS KBaJpara JBYWICHA U3
KBaapaTHOro Tpexwiena. ®dymkuus y=ax’+bx+c, ee cpoiictBa M rpaduk.
(ITpocreiimme npeodbpazoBanus rpagukoB GyHKIMIL.) Pelienne HepaBeHCTB BTOPOI
CTENEHU C OAHOW mnepeMeHHOU. (PelieHue panroHaNbHBIX HEPABEHCTB METOIOM
UHTEPBAJIOB)

OcHOBHas Leab - BIpaboOTaTh YMEHUE CTPOUTHh rpauK KBaJApaTHUHOM
(GYHKIMM M TOPUMEHSATh TpaduyecKue NPEACTaBICHUS JUIsl PELIeHHS PaBEHCTB
BTOPOM CTENEHU C OAHON EPEMEHHOM.

W3noxxeHne TeMbl HAUMHAETCS C CHCTEMAaTU3allUM CBEACHUN O (PYHKLIMAX.
[ToBTOpSAIOTCS OCHOBHBIE MOHATHA: (YHKUHUS, apryMEHT, 00JIaCTb OIpEAeNICHHUs,
rpaduk ¢yHkuuu. JlaroTcs MOHATHA O BO3pacTaHUU M YObIBaHUM (YHKIIHIA,
OPOMEXYTKAaX  3HAKOMOCTOSIHCTBA,  YE€THBIX WU HEYETHBIX  (YHKIIHSX.
PaccmarpuBaroTcsi CBOCTBA U3YUEHHBIX paHee (PyHKIIHiA, B

yacTHOCTH QyHKIUH y = kx+b, y=K. [loaroToBkoii kK U3y4eHUIO KBAAPATUIHOM
X
(GYHKIHMHA MOXKET MOCTYKUTh PACCMOTPEHHUE CBOMCTB (DYHKIUU.
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N3ydenuro kBagpaTHUHON (HYHKIUMHU MPEALIECTBYET pACCMOTPEHHE BOMpoca
0 KBAJpaTHOM TPEXWICHE U €r0 KOPHSX, PA3JIOKEHUU KBAAPATHOIO TPEXUJIEHA HA
MHOXXHUTEJIM. YMEHHE B Ka)KJOM KOHKPETHOM CIIy4a€ BBIIACIUTh U3 TPEXWICHA
KBaJpaT JBYWICHA, a TAKXKE PELIECHUE 3a7a4 C IIOMOILBIO 3TOr0 IIPe0Opa30OBaHUs HE
OTHOCHTCSI K UUCITY 00s3aTEIbHBIX.

N3ydenne kBajpaTHUHON (PYHKIIMM HAYMHAETCA C PacCMOTpeHUs (QyHKUIUU
y=ax? eé CBOHCTB M 0COOEHHOCTEH TpadyKa, a TAKKe IPYTMX YACTHBIX BHJIOB
KBaApaTUuHOM (yHKmum - y = ax?+b, y = a(x-m)?. D ceenenns
UCTIONB3YIOTCSl MPU W3YYEHUHU CBOWCTB KBAJpaTUUYHON (yHKUIMK 0OIIero BHA.
BaxxHo, 4yTOOBI yuamuecs NOHUMAaIH, 4YTO TpaduK (PyHKIUU MOXKET OBbITh MOJIy4YEH
u3 rpapuka (QyHKOUMU C TOMOLIBIO JIBYX HapajUIeNIbHbIX NEePEeHOCOB. [Ipuémel
NOCTPOEHHUs rpaduka GyHKIUN OoTpadaThIBAlOTCS HAa KOHKPETHhIX npuMepax. [Ipu
TOM CHOCO0€ BHHMaHUE CIEAYET YIEIITh (POPMHPOBAHUIO Y YYaIIMXCS YMEHHUS
yKa3blBaTh KOOPAMHATHI BEPIIMHBI Mapadoiibl, €€ OChb CUMMETPUH, HANpPAaBIICHUE
BeTBEN NapaboJIbl.

dopMupoBaHUE YMEHUH peniaTh HEPAaBEHCTBA BUJA, I/I€ OCYLIECTBIISIETCS C
OMoOpoil Ha cBelleHUA O rpaduke KBaJApaTUYHOW (YHKUHMH (HANpaBICHUWE BETBEU
napaboiibl, €€ pacnonoxeHue oTHocuTenbHO ocu OX). Ilpu Hanmuuum BpeMeHU

MOHO ITO3HAKOMUTD YHalIUXCs C pCIICHNEM HCPABCHCTB MCTOA0OM MHTCPBAJIOB.

Tewma?2 YpaBHeHHS U CHCTEMb]I YPABHEHUH

I{esioe ypaBHEHHE U €r0 KOpHU. PenieHne ypaBHEHUN TPEThEU U YETBEPTOU
CTEIIEHU C OJHHM HEHW3BECTHBIM C TMOMOIIBIK) pA3J0KEHHS HA MHOXKUTEIU H
BBEJICHUS BCIIOMOTATEIbHOM IIEPEMEHHOM.

VYpaBHeHHE ¢ IByMsl IEPEMEHHBIMU U €0 rpauK. YpaBHEHUE OKPY>KHOCTH.
Pemienne cucrem, comepkamMx OJHO YpPaBHEHUE IIEPBOM CTENEHU, a JAPYroe
BTOpOi crteneHu. (Pemenue cucrem OByX ypaBHEHMI BTOPOWM CTENEHU C JIBYMS

IEPEMEHHBIMH).
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OcHOBHas 1eNnb - BeIpabOTaTh YMEHHUE peliaTh MPOCTEHUIINE CUCTEMBI,
COJIeprKalllie YpaBHEHHUs BTOPOM CTENEHU C JBYMs IEPEMEHHBIMH, M peEIIaTh
TEKCTOBBIE 33J1a4M C IIOMOIIbIO COCTABJICHHS TAKUX CHCTEM.

B »TOli Teme 3aBeplIaeTcs M3y4EHUE PAlMOHAIBHBIX YPABHEHUH C OJHUM
HEU3BECTHBIM. B CBs3U ¢ 3TUM NPOBOJUTCS HEKOTOpoe 000OLIeHNE U yTiayOsieHue
CBeJIeHUI 00 ypaBHEHUAX. J[arOTCS MOHATHS LENOro palMOHAIBHOTO YpaBHEHUS U
€ro CTENEHU. Y4Yaluecsl 3HaKOMATCS C PEIICHUEM YPaBHEHUN TPEThEN U YETBEPTON
CTENEHU C MOMOILBIO PA3JI0KEHUS Ha MHOXKUTEJIN M BBEIECHUS BCIOMOIAaTEIbHOU
IIEPEMEHHOM.

B naHHOI TeMe 3aBeplIacTCs U3y4eHUE YPABHEHUM C ABYMS IEPEMEHHBIMU U
uX cucteM. BBoauTCs ypaBHEHUE OKPYKHOCTH.

PaccMmatpuBaroTCs CHCTEMBI, COJEp)KAlllMe€ YpPAaBHEHHSI BTOPOUM CTENEHU C
IBYMsI IEPEMEHHBIMU. V3BeCTHBIN yuyamuMces cnoco0 MOACTAaHOBKU HaXOJAUT 3/1€Ch
JanbHeillee NPUMEHEHUE U TO3BOJISIET CBOAUTH PEIHICHHS TaKUX CHCTEM K
PELIEHUIO KBAJAPAaTHOIO YPABHEHUS.

[IpuBnedyeHre M3BECTHBIX ydYallMMCS TpadUKOB TO3BOJISIET MPUBECTH

IpUMEPHI TpapUUECKOro peleHUsl CUCTEM YPaBHEHHI.

Tema 3.IlIlporpeccumu

Apudmernueckas u ceomempuueckas npocpeccuu. Dopmynst N-20 yiena M
CYMMBI [IEPBBIX YJIEHOB MPOIPECCHUMN.

OcHOBHas LeaAb - JaTh MOHATUS 00 apUPMETUUECKON U FeOMETPUUECKON
npodeccusix Kak YUCIOBBIX MOCIEA0BATENIBHOCTAX 0COO0T0 BUAA.

Apudmernyeckass W TEOMETPHUYECKas IPOTPECCHM PACcCMaTPUBAIOTCS Kak
YacTHBIE BHJIBI TMOCJIEAOBATENbHOCTENH. B Hauanme u3ydeHHs TeMbl Pa3bICHACTCS
CMBICIT MOHATHM '"TOCHEAOBATEIBLHOCTR', '"N-I 4YjleH IIOCICIOBATCILHOCTH",
BbIpa0aThIBACTCS YMEHHE HMCIOJIb30BaTh MHJECKCHBIE 0003HaueHud. [Ipu nzyuenun
TeMbl MOYKHO OTPAaHUYHUTHCS TOJBKO OJHON (POPMYJION jIsi HaXOXKACHUS CYMMBI
MEePBBIX YJIECHOB aprU(PMETHUECKON MPOTrPECCUH, a UMEHHO.Sp=a1+dy B AHAJIOTUYHO
TS

2

T€OMETPUYECKON TPOTrPEeCcCU JOCTATOYHO PACCMOTPETh OJHY (opMyITy

CYMMBI N-IIEPBBIX WIEHOB: Sh = bng-b: .

q-1
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[Ipy BBIIOJHEHWH YNPAKHEHWM OCHOBHOE BHHMAaHUWE YIEISETCSA 3aJaHUAM,
CBS3aHHBIM C HENOCPEACTBEHHBIM IPUMEHEHUEM H3y4aeMbIX (OpMyJ, a TaKxke

3aJladaM IMPaKTUICCKOTO COACPIKAHMS.

T emad. CteneHb ¢ PANOHAJBbHbLIM ITOKA3aTEJIEM

YetHocTh 1 HeueTHOCTHh pyHKIMM. DyHKIUS y=X" ee CBOHCTBA M rpaduk.
Kopens N-oii crenenu u ero cporictBa. CTENEHb C pallMOHAIBHBIM MOKA3aTesleM U
€€ CBOMCTBA.

OcHOBHAS I[€Jb- PACHIUPUTH 3aMaC CBEJACHUM ydaluxcsi 0 QyHKIUAX U
JaTh UM Ha4aJbHBIE IIPEJCTABICHHUS O KOPHSAX N-OM CTENEHUM M CTENEHSIX C

PaluOHAJIbHBIMH I10KAa3aTCIIIMU.

[Ipy BBeneHMM TOHATHM YETHOM W HEYETHOM (YHKUMIA BBISICHSIIOTCS
0co0eHHOCTH TpadukoB Takux (GyHKUMA. [lomydeHHbIE CBENEHHSI MCIOJb3YHOTCS
IpU BBIBOJIE CBOMCTB CTENEHHOM (YHKIMU C HaTypaJbHbIM Moka3zateneMm. llpu
U3YYEHUU CBOWCTB CTENEHHOM (PYHKIUU TOJE3HO ONUPaTbCsi HA W3BECTHHIC
ydamuMcs CBOMCTBA (QYHKIMH y=X? M y=X° H HMX IpadukoB. D10 Oymer
CIOCOOCTBOBATH JIYUIIEMY YCBOCHHUIO U3y4aeMbIX CBOMCTB (DyHKIMH y=X".

B nmanHOM TeMe naercs MOHSATHE O KOPHE N-OM CTEMEHH, PacCMaTpPUBAKOTCA
€ro CBOMCTBA. DTOT MaTEPHUAJI SIBJSETCS BCIIOMOTaTEIbHBIM ISl BBEICHHSI CTEIICHU
C pallMOHAJIbHBIM MOKa3aTesieM. B CBSA3M € 3TUM OT yyaluxcs MOKHO He TpeOOBaTh
31€Ch BOCITPOM3BEICHUE JOKA3ATENHCTBA. Y MEHUE BBITIOIHSATH ACHCTBUSA C KOPHIMU
N-0ii CTENEHU HE SABJSETCS 00s13aTEIbHbBIM.

CBeneHust 0 KOpHE N-Oi CTENEHM HMCHOJIb3YIOTCS NPH BBEACHUM MOHATHS
CTENIEHU C PalMOHAIBHBIM IOKA3aTeJIeM U BBIBOJE €ro cBOMCTB. [Ipy BeIMOIHEHUHN
YOPAKHEHU OCHOBHOE BHUMAHHUE CIIEIYET YACIUTh HECIOKHBIM 33JaHUSAM, B
KOTOPBIX HaXOIAT MPUMEHEHHUE H3yUYEHHbIE CBOWCTBA CTEMEHH C PalMOHAIBHBIM

ITOKAa3aTCJICM.

Tema S5.TpuroHomMmerpmuyeckue BbIPAKEHUS

PannanHoe nzmepenue yriaoB. CUHYC, KOCHHYC, TAHT€HC U KOTAHT€HC

IIPOU3BOJILHOI'O
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sin a

yria. OCHOBHBIE TPHTOHOMETPUYECKHE TOKAECTBA: SinN‘a + C0s’a =1,tga = cos a
cosa

ctga= sina.
VX npuMeHEHHUE B BBIYMCIECHHUAX U TOXKIECTBEHHBIX PE0OPa30BaHUIX.

@opMyJIbl IPUBEAECHUS.

OcHOBHAas LeJNb - BBECTH IOHATHS CHUHYyCAa, KOCHMHYCAa, TaHIEHCAa U
KOTaHreHca MPOM3BOJILHOTO YIiia; c(hopMHpOBaTH YMEHUS BBIUMCISATH 3HAUCHUS
TPUTOHOMETPUUYECKUX (YHKIUH MO M3BECTHOMY 3HAYEHUIO OJHON U3 HUX,
BBITIOJIHATH HECIIOXKHBIE TPE0Opa30BaHUs TPUTOHOMETPUYECKUX BBIPAKEHUH.

CrneunanbHOE BHUMaHHUE YJIESETCS MEePEXoly OT paJuaH HOW MEphl yria K
rpaaycHON Mepe U Ha00O0pOT.

@opMyJIbl, BBIPAKAIOIIHUE COOTHOWICHUS MEXIY TPUTOHOMETPHUECKUMU
(YHKUMSIMA OJTHOTO M TOTO K€ apryMEHTA 3aHUMAIOT LIEHTPAJIbHOE MECTO B TAHHOMN
TEME. OcHoOBHOE BHUMAHNE YAEIAETCS HAXOXICHUIO 3HAYEHUN
TPUTOHOMETPUUECKUX (PYHKIMI MO 3aJaHHOMY 3HAYEHUIO OJJHOU U3 HUX.

[Tpu paccmoTpenun GopmyI1 IPUBEACHNUS OCHOBHOE BHUMAaHHE CIEAYET YACIUTh

(bOpMYJ'IaM M1 CHHYCa U KOCHMHYCa YIJIOB B A Tta, mta.
2

Tema 6. Dj1eMeHTHI KOMOMHATOPUKH

[Tpumepsl koMOMHaTOpHBIX 3aAa4. [lepectanoBku. Pazmemienns. Coueranus.
BeposaTHOCTh CllydaltHOTO COOBITHS.

OcHOBHAS ENb - 37€Ch YUATUECS 3HAKOMSITCS C KOMOMHATOPHBIM
MPAaBUJIOM YMHOXKEHHS, KOTOPOE MOJIy4aeT MPUMEHEHHUE MPU BLIBOAE (GOpMYJI
YHCJIa IEPECTAHOBOK, Pa3MEILICHUM, COYEeTaHUN. BBOASATCS HavallbHbIE TOHATHS
TEOPUH BEPOSTHOCTEH: (hOPMHUPYETCS IPEICTABIICHUE O CIIYYAHBIX, TOCTOBEPHBIX
Y HEBO3MOXKHBIX COOBITHUSIX, TAIOTCSA CTATUCTUYECKOE U KJIIACCUYECKOE ONPEICIICHUS
BeposiTHOCTU. [Ipu BeIUMCIIEHUN BEPOSITHOCTEN UCTIONIB3YIOTCS (DOPMYJIBI
KOMOMHATOPHUKH.

IHoBTOpenue. Pemenue 3axau

I'EOMETPUA
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Tema Bekropbl. MeToa KOOPAUHAT

[Tonarue Bektopa. CinoK€HUE U BBIYMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpA
Ha yucio. Koopaunater BekTopa. [Ipocreimme 3a1aun B KOOpAUHATaX. Y PABHCHUE
OKPYKHOCTH U TIPSMOI.

OcHOBHAaA EeaAb - CPOPMUPOBATH MOHATHE BEKTOpA KaK HAIPABJICHHOIO
OTpe3Ka, MOKa3aTh yYalluMCs NPUMEHEHHE BEKTOPOB K PELICHUIO IMPOCTEHIINX
3a/1a4.

[Ipy n3ydyeHUM JAHHOW TEMbl OCHOBHOE BHHUMAaHUE YAEISETCSA BBITIOJHEHUIO
orepanuii HajJg BEKTOpaMu B reomerpuieckoir gopme. MIMeHHO 3TOT Marepual
UCIOJIB3YETCs MpU M3ydeHuu ¢u3uku. [loHsATHE paBeHCTBAa BEKTOPOB BBOAUTCS Ha
WHTYWUTHBHOW OCHOBE. Y4YalIUecs IMOJYy4YaroT MPEACTABICHHS O 3aKOHAX CIIOKEHUS
BEKTOPOB, TEOPEME O PA3IO0KEHUN BEKTOPOB, O IPUMEHEHNH BEKTOPOB K PELIEHUIO
3a7ad4.

3aBepmiaeTcs N3y4eHUE TEMBI 3HAKOMCTBOM C TIOHATHEM KOOPJWHAT BEKTOPA.
Paznoxxenue BekTOpa 1O IBYM HEKOJUIMHEAPHBIM BEKTOpPaM pPAaCcCMAaTPUBAECTCS B
03HAKOMHTEJILHOM IIJIaHe, YTOOBI MOATOTOBUTh YYaIlUXCsl K BBEJCHUIO KOOPAMHAT
BEKTOpA U OIEepaluii HaJ BEKTOpaMH B KOOPAUHATHOU dopme.

[Ipumenenne Meroga KOOpPAMHAT  WJUIIOCTPUPYETCS HAa  IpUMeEpax
MPOCTENIINX 3aJa4 B KOOPAMHATAX: KOOPAUHATHI CEPEAUHBI OTPE3KA, BBIUUCIICHHUE

JJIMHBI BEKTOpPa 110 €ro KoopaAnHaTaM, paCCTOAHUC MCKAY ABYMS TOUKaMU.

T ema?2. CooTHOIIEHHE MEKTY CTOPOHAMHU M YIJIAMM TPEYroJbHHUKA

Cunyc, KocuHyC MU TaHreHc. OCHOBHOE TPHUTIOHOMETPUYECKOE TOMKIAECTBO.
®opmyisl npuBeeHUsA. POpMyIIbl I BIUUCIEHUS KOOPAUHAT TOYKHU. Teopema o
IO TpeyrojapHuka. TeopemMa cuHycoB. Teopema KOCuHYyCOB. Peuienue
TPEYTOJIbHUKOB.

OcHoBHasg uenb - cHOpMUPOBATH TMOHSATHE TPUTOHOMETPUUECKUX

byHkuuii yrina a u3 npomexytka 0° <a <180°.

Tewma3. JUINHA OKPYKHOCTH M ILIOIIAAL KPyra

[IpaBrIIbHBIE MHOTOYTOJIBHUKY. JJITMHA OKPYKHOCTH U ILTOIIAAb KPYyTa.
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OcHOBHAaA LENb - PACIIUPUTh U CUCTEMATU3UPOBATH 3HAHMS YUYALIUXCS
00 OKPY>KHOCTSIX 1 MHOTOYT'OJIbBHUKAX.

N3ydenne TeMbl HAUMHAETCS CO 3HAKOMCTBA C OKPYKHOCTSMH, BIIMCAHHBIMU
B IIPaBWJIbHBIE MHOTOYTOJIBHUKM W  ONMCAaHHBIMM  OKOJIO  IIPAaBUJIBHBIX
MHOI'OYI'OJIbHUKOB.  JlOKa3aTeibCTBA  COOTBETCTBYIOIIHUX  TEOPEM  MOXKHO
paccMOTPETh B O3HAKOMUTEIHHOM IUTaHe. BakHo, 4yTOOBI yuariuecs: MOHSUIM, YTO
TaKoe LEHTP NPaBUIBHOTO MHOTOYTOJIbHUKA.

®opMynbl I BBIYMCICHUS IUIOMIAAM IPAaBUWIBHOIO MHOTOYIOJIBHUKA, €0
CTOPOHBI M pajguyca BIMCAHHOW OKPYKHOCTH, JUIMHBI IyTH, IUIOIIANEW Kpyra H
CEKTOpa y4auuecs J0JDKHBI 3HaTh U YMETh IPUMEHATh.

Pemenue 3a1a4 Ha NpUMEHEHHE 3TUX (POPMYJT MOArOTABIMBAET anmnapar JJjis
pelIeHHsT 3aJay, CBSA3AHHBIX C MHOTOIPAHHUMKAMM W TEJaMU BpAIlCHHUS B
CTEPEOMETPUHU.

[locTpoeHne mNpaBUIBHBIX MHOIOYTOJIBHUKOB C TIOMOIIBIO LHMPKYJS U
JIMHEMKU OrPaHUYMBACTCS IOCTPOCHMEM KBaJpara, MPABUIBHBIX TPEYTOJIbHUKA,
LIECTUYTOJIbHUKA M 211 -yTOJbHUKA. DOTH HJIEHU 3aT€M NPUMEHSIIOTCS IIPU BBIBOJE

(GbopMyJ IJTMHBI OKPYKHOCTH U IJIOIAIU KpyTa.

Temad. IBuKeHUA.

[Tonsitusa nBuxkenus. [TapanienbHbIi TIEPEHOC U TOBOPOT.

OcHOBHasi 1ENb - MNO3HAKOMHUTH YYaIIUXCS C TOHSTHEM JBHKEHUS Ha
TUIOCKOCTH: CUMMETPHUEH, MTapalyIeIbHBIM IIEPEHOCOM, TIOBOPOTOM.

[Tonartue otoOpakeHUs IUIOCKOCTHM Ha ce0sl KaK OCHOBBI JJisi BBEICHUS
MOHSITUSL JIBUKEHHUS pacCMaTpPUBAETCSd HAa MHTYUTUBHOM YPOBHE C NMPUBJICYECHUEM
YK€ U3BECTHBIX YYaAIIMMCS ITOHATUN OCEBOM U LIEHTPATLHOU CUMMETPHH.

N3ydyeHne noHATHS ABUKEHUS U €TI0 CBOMCTB AA€TCS B O3HAKOMUTEIIBHOM

ILUIaHE.

[Ipy m3yuyeHHH TEeMbl OCHOBHOE€ BHUMAHHE CIICIyET YJEIUTh BBIPAOOTKE
HABBIKOB MOCTPOEHUSI 00pa30B TOUYEK, OTPE3KOB, TPEYTOJILHUKOB MIPU CUMMETPUU

napajuieIbHOM MePEeHoCce, MOBOPOTE.

30



Tema 5. HauaanHbIe CBeIeHUS U3 CTEPEOMETPHH.

[Tpenmer crepeomerpuu. MHOIOIpaHHUKM: MapajuIeNeNnuIie]], Mpu3Ma,
nupamuaa. CBoiCTBa NPSIMOYIOJBHOIO Napajuienenunena. TemMa BpalleHUS:
ITUIMHAP, KOHYC, map u cdepa.

®opmynbl A8 BBIYMCIECHUS  IUIOIIAAU  IOBEPXHOCTH M oObeMa
MHOTOTPaHHHUKOB U (PUTYp BpallieHusl.

OcHOBHas 1LI€Jb - MO3HAKOMUTH YYAIIUXCA C HAYAJIbHBIMH CBEACHUSIMH U3
CTEPEOMETPUHU. ChopmynmrpoBaTh HOHATHUSA MHOTOTPAHHUK, npusma,
napajuieNenune 1, UIMHAP, KOHYC, map u chepa.

®opmynbl A BBIYMCIEHUS  IUIOIIAAU  IOBEPXHOCTH M oObeMa
MHOTOIpaHHHKA W (Uryp BpalleHUs [OJDKHBI 3HATh M YMETh NPHUMEHSTh MpU
pelIeHny 3a1a4.

IloBTOpenue. Perienue 3agay.
Conep:xkanue nmpeamera.

MATE MATHUKA

Tewmal. Tpuronomerpunueckne byHKIINH

YucnoBble PyHKLINU U UX CBOWCTBA. DKCTPEMYyMbl (DYHKLUHU, IEPUOTUYECKUE
¢bynkuuu. CpoiictBa U rpaduku (GyHKIMA CHHYC, KOCHHYC, TaHreHc. lIpumepsl
pEIICHUS] TPOCTEHIINX TPUTOHOMETPHUCSCKIX ypaBHEHUH BHa SIN .r = @, COS.t = q,
tgx = a.

OcCHOBHasf IeNb - pPACCMOTPETh HOBBIE CBOMCTBA UMCIOBBIX (PYHKIIMA,
U3Y4YUTh CBOMCTBAa M TpadUKd TPUTOHOMETPUYECKUX (PYHKIUH, CHOPMHPOBATH
OPEJCTAaBICHUS YYAIIUXCS O PEMEHUH TMPOCTEUIINX TPUTOHOMETPUUIECKUX

YPaBHEHUM.

Tewma?2. [Mapa/L1eJbLHOCTH NPAMBIX U ILIOCKOCTEH

Touku, IpsIMbIE U TUIOCKOCTH B MPOCTpaHCTBE. [loHATHE O MPHUHAIIEKHOCTH

TOUYCK U IIPAMBIX IINIOCKOCTAM.

HepeceKanmHem, mapajuiCJbHbIC W CKPCHIMBAIOIHUECA IIPAMBIC, HX

HWIITIOCTpAaluA Ha MOOCIIAX.
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[lepecekatomuecs: nmpsiMasi U IJIOCKOCTh, U MApaJUICNIbHBIC;, UX UJUTKOCTPALIUS
Ha Mozensx. [Ipu3Hak napamieabHOCTH MPSIMON U TUIOCKOCTH.

[lapamienbHple W NEpECEKAOIIMECs IUIOCKOCTH, HX WUIIOCTpauus Ha
MoJesiX. PaBeHCTBO OTpPE3KOB NapalICNbHBIX MPAMbBIX, 3aKIIOYEHHBIX MEXITY
napajyieIbHbIMA  TUIOCKOCTSIMH. [lapannenbHOCTh JMHUI TepecedeHusl JBYX
MapaJUIEIbHBIX INIOCKOCTENU TPETHEN INIOCKOCTBIO.

OcHOBHas I€Jb - CHUCTEMATU3UPOBATh HAIJISHBIE MPEACTaBICHUS
ydamuxcsi 00 OCHOBHBIX CBOWCTBaX B3aMMHOIO PACIOJIOXKEHUS TMPAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE; CPOPMHUPOBATH MPEACTABICHUS O MapaylIebHOCTH
NPSIMBIX U TUIOCKOCTEHN, O CBOMCTBAX MapajuieIbHOCTH B IPOCTPAHCTBE.

JlaHHas Tema SBISIETCS ONOPOM Uil JAJbHEWILEr0 W3YyYEHHUS BCErO
reoMeTpudeckoro marepuana. B Heit hopMupyrorcs npeacTaBieHuss 00 OCHOBHBIX
CIy4YasiX B3aWMMHOTO PACIOJIOKEHUSI MNPSIMBIX U IUIOCKOCTEW - MPUHAJIEHKHOCTH,
nepeceyeHusl, MapajiyieIbHOCTH - U YMEHUE PACIIO3HABATh 3TU CIIy4au Ha MOJCISAX U
yepTexkax, Ha MpuUMepax OKpykawmied obcraHoBku. Hano HayduTh yyammxcs
JaBaThb  JOCTAaTOYHO  HAMISIAHYK)  WUIIOCTPAllMI0  CBOUX  PacCyKICHUH,
HE0O0S3aTeIbHO HCIOJB3YSl TPU OSTOM MpaBUjia TMOCTPOEHUS] MPOCKIIMOHHOTO

yepTexka. ITO JOJDKEH ObITh CKOpee PUCYHOK, YEM YEPTEIK.

Temvma 3.M1lpousBoauas

[IpousBognHasi, e€ wmexaHudeckuit cwmbicia. [lpouwsBogHast — GyHKIHMH
[IponsBoHbIE

CYMMBI U IPOU3BEJICHUS IBYX (PYHKIUH.

OcHoBHas Menb - chopMUPOBATH IOHITHE O IPOU3BOJIHON; HAYUHUTD

HaxoAWTh ITPOMU3BOAHLIC B ClIydasaX, HC Tp€6YIOH_II/IX I'POMO3AKHUX BBIKJIAIOK.

Tewmad [llepneHIMKYJIAPHOCTL IPSIMBIX U IJIOCKOCTEH

IlepnieHAUKYIAPHOCTD NPSAMOU U IUIOCKOCTH, €€ WUIKOCTPALUS HAa MOJCIIX.
[lepnieHaAUKYISp U HAKIOHHAS K IUIOCKOCTU. PaccrosiHue Mexay InapasieiabHbIMU
IUIOCKOCTAMM. Teopema O Tpé€x nepneHIuKyysipax. lleprneHaukynspHbie
IIJIOCKOCTH, UX WUIIOCTPALs Ha MOJEIIAX.
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Yron Mexay NpsAMBIMHA. YTOJ MEXAY NPSIMOM U IUIOCKOCTBIO. JIByrpaHHBIN
yroJj. JIMHENHbIN yToJl IByTPaHHOTrO yIJa.

OcHoBHasg Henb - cPopMHpPOBATH y Yy4YaIIMXCAd MPEACTABICHUS O
NEPIECHINKYJSIPHOCTH TPAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE; BBECTM IOHATHS
yTJIa MKy NPSMBIMH, YIJIa MEXKY NPSIMOU U IIOCKOCTBIO.

OCHOBHOH aKIIEHT JejnaeTcs Ha (OpMHpOBaHHE HATISAHBIX MPEICTaBICHUNA

Ha YMCHHUC PACIIO3HABATh OCHOBHBLIC CJIy4adl B PCaJIbHbBIX q)OpMaX.

Tewmals. llpumeHenue npou3BoOIHON

[IpumeHeHre MPOM3BOJHONW K MCCIEAOBAHUIO (DYHKIHUNA M HAXOXKICHUIO UX
HauOONbIINX U HAUMEHBIINX 3HAUCHUH.

OCHOBHAA HENb - NO3HAKOMUTH YYalIUXCs C NPOCTEUIINMH METONAMHU
¢ depeHINaTbHOTO UCUUCIIEHUS, ChOPMUPOBATh YMEHUE IPUMEHATh 3TH METO/IbI
JUISL ICCIIEIOBAHUSI HECTIOKHBIX (DYHKIUH, M0Ka3aTh BO3MOKHOCTH HCIIOJIb30BAHMS
mu(dpepeHInanbHOTO MCYUCHEHUS JUIsl PELICHUs MNPUKIAIHBIX 3a7ad; 0co0oe
BHUMaHUE  YACJIUTh pEUICHUIO  pa3HOOOpa3HBIX  3a/4ay, CBSI3aHHBIX C

UCITOJIb30BAaHUEM MTPOU3BOAHOM SISl HCCIIEAOBAHUS (DYHKIIHIA.

Temab. MHOTOrPAHHUKH

[Tpusma, e€ snemeHTbl. CedeHUs MPU3MBI, MPOXOASIIUE Yepe3 Ba OOKOBBIX
peopa. Ilpsamas w mnpaBuibHas npu3Mbl. [IpsMOyrosibHbBIN mNapamieaenunes.
[Tupamuna, e€ snemeHThl. CeueHUs NUPAMUIBI, NapajuIeIbHbIE €€ OCHOBAHUIO.
[IpaBriibHas nupamuzaa. llnomann noBepxHOCTEW NPU3M M NMHUPAMHUJ KaK CyMMa
TJTOIIAJICH TPAHEH.

OcHoBHas neab - chHopMUPOBATH y YyYaIIMXCSA MNPEJICTaBICHUS 00

OCHOBHBIX BHUAaX MHOTI'OT'PAaHHUKOB U UX CBOMCTBAX.

Tewma?7. Teaa BpameHus

[IpsiMoii KpyroBOM WUUIUHApP, €ro 3yeMeHThl. OcCeBble CEUEHHUs LWIMHJPA.

[IpsiMoli KpyroBoM KOHYC, €ro 3jeMeHTbl. OceBble cedueHuss KoHyca. CeueHus
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KOHYyCa TUIOCKOCTHIO, mapajuienbHoi ocHoBaHuto. Illap u chepa. Ceuenus mapa.
KacarenbHas minockocTs k cdepe, e€ cBoicTBa.
OcHoBHas menab - cHOpMHpPOBATH Yy Yy4alIUXCA MPEACTABICHUS 00

OCHOBHBIX BHAaX TCJI BPpAIICHUA U UX CBOMCTBAX.

T ¢m a 8. [lepBooOpa3Hass U MHTErPaJa

[TepooOpasznas.  OcCHOBHOE  CBOWCTBO  mepBooOpasHoil.  Tabmuma
nepBooOpa3HbIX (MepBOOOpa3HbIE CTEMEHHOW (PYHKIMU C LEIbIM IOKa3aTesieM
(n™),cunyca, kocunyca). llpocrelilue mnpaBuia HaXOXIACHUS MEPBOOOPA3HBIX.
Brruncnenue miomanaei Guryp ¢ momMolIibio mepBooopazHou.

OCcHOBHAas LENb - MO3HAKOMHUTh YYalIUXCS C MHTETPUPOBAHUEM KaK
omepanuend,  oOparHol  nuddepeHIUpPOBaHUIO;,  TOKa3aTh  MPUMEHEHHE
MEepBOOOPA3HON K HAXOXKICHHUIO IUIOMmaneld. 3amada BbIPAOOTKH HAXOXKIACHUS

HepBoo6pa3H1>1x HC CTaBHTCH.

Tema9 O0LEMBI U ILIOIAIN MOBEPXHOCTEH

®opMysbl 00BEMOB MPSAMOYTOJIBHOIO Napayljieenunena, IpsMol TPHU3MBI,
MMUpaMUIbl, UWIMHApPA, KOHyca, mapa. DopMylbl JJs HaXOXACHUs IUIOLIAAeH
OOKOBBIX MOBEPXHOCTEN LUJIMH]pA U KOHYCA, TUIOAAN CPEpBHI.

OcHOBHasf Henab - cHOopMUPOBATH OCHOBHBIE YMEHUS HAXOAUTh OOBEMBI

HpOCTGfIH.IHX IMPOCTPAHCTBCHHBIX TCJI MU INIOIIAIN1 HOBerHOCTeﬁ TCJI BpalllCHHA.

T em a 10. [lokasareabHas, JorapupmMmudeckass U creneHHas GyHKINT

Kopensb N-ii crenenn. CTENeHb C pallMOHAIBHBIM MTOKa3aTEIEM.

[Toka3zatenbHast ¢pyHKUMS, €€ CBOMCTBA U rpaduk. Pemienne nmoka3zareiabHbIX
ypaBHeHUW W  HepaBeHCTB. Jlorapudm umcna. CpoiictBa  Jorapudmos.
Jlorapudmuueckast pynkius, e€ cBoiictBa u rpaduk [IponsBoaHas mokazaTeabHOU
bynkuuu. Yucno v HatypasibHble sorapu@mbl. CBoilcTBa M rpaduk CTEEHHOU
(GYHKIIUM ¢ HaTypalbHBIM MTOKA3aTEJIEM.

OcHOBHas LEeNb - PacCHIUPUTh U OOOOIIUTH CBEJACHUS O CTEICHSX;

MO3HAKOMUTh YYaIlIUXCSA C TOKa3aTeIbHOM, JIorapuMUUEeCKOM U CTENEeHHOU
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(GYHKIUSAMU, UX CBOWCTBAMU U TpaduKaMu; HAyYUTh NMPUMEHSITh CBOWCTBA IS
pelieHus: MoKa3aTelbHbIX U JIOTapuPMUUYECKUX YpaBHEHUI U HepaBeHCTB. Ocoboe
BHUMAHHE CIIETyET YJIEIUTh U3YUYEHUIO CTEIICHH C PALMOHAJIBHBIM MOKAa3aTesleM U

€€ CBOWCTB.

Temall [loBTOpeHnue

HNHOPOPMATHUKA

Tema 1 Hugpopmayus u ungpopmayuonnsie npoyeccol

[Tonsitue wuHbopmanuu. HHPopMalMoHHBIE  MpOILECCH:  MOJyYEHHE,
nepenada, mnpeoOpa3oBaHHME, XpaHEHHWE U HUCIOJb30BaHWE  HMHQPOPMAIIUU.
NudopmanmonHsle mOpouecchl B KMBOM  IpUpoAe, OOIIECTBE, TEXHUKE.
NudopmarimoHHbie OCHOBBI MPOIIECCOB YITPaBICHUSI.

HNudpopmanimonHasi JesTENbHOCTh dYelloBeka. MHQpopMmanmoHHas KynbTypa
yesnoBeka. MHdopmanmoHHoe 00111€CTBO: €ro 0COOEHHOCTH U OCHOBHBIE YEPTHI.

OcHoBHas 1men: wuHpOpMaNUS, HUHPOPMALUOHHBIE  MPOIECCHI
nH(popMaIIMOHHOE 00IIEeCTBO, MH(POPMAIIMOHHAS KYJIbTYpa.

[IlpakTtuueckue paboThl

1.0TpaboTka HaBHIKOB BBOAAa HWH(MOPMAIIMM C TOMOIIBIO KJIaBUATYPbI
(K1aBUATYpPHBIN
TpeHaXED).

2.01paboTKa HaBBIKOB PabOTHI ¢ TpadMIecKUM UHTEP(PEHCOM (MBIIIIH).

T ema 2. IIpeocmaenenue ungpopmayuu
®opmbl npeacTaBieHuss WHGOpMaLMU. SI3BIK Kak CIOCOO MpencTaBICHUS
uHpopmauu. Konuposanue. J[Bonunblil andaBut. JBouyHas cucteMa CUYUCICHHUS.
KonmnuectBo unbopmaru. Equauier u3mepenus uHbopmarmu. J[BomdHoe
KOJUPOBAHWE  pa3MYHBIX (OpM  mpeacTaBieHus  (YMCIOBOM, TEKCTOBOM,
rpaduyueckoii, 3ByKOBOM).
OcHOBHas 1eNb: KOIUpPOBaHHWE HH(DOpMaLMM, IBOMYHAA CHCTEMA

CUHUCJIEHUS, KOJINUeCTBO UHGOpMaIu, OUT, OAMT.
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[IlpakTuueckas pabora

Onpenenenue  MHMOPMAMOHHOM  EMKOCTHM  PA3jMYHBIX  HOCHUTENEH

uHbOpMaInu.

Tema3. Komnvromep

QOyHKIMOHAJIBHAS OpraHu3aius KOMIbIOTEpa. MaructpaabHO-MOIYJIbHBIN
IPUHLIUAI TIOCTpOeHusi KommbioTepa. llepudepuiinpie M BHyTpeHHHE YCTpPOWCTBA
KOMIIBIOTEPA: HA3HAYEHUE U OCHOBHBIC XapaKTepUCTUKHU. [IporpaMMHBIN PUHLINI
YIpaBJIEHUSI KOMIbIOTEpOM. Buapl mamaru B komnbroTepe. OCHOBHBIE HOCHUTENH
uHGOpPMaIIMU U UX BAKHEHUIIINE XapaKTEPUCTUKH.

@aiinel. Onepauuu ¢ ¢ainamu. OnepannonHas cucreMa. OCHOBHBIE BH/IbI
IPOrpaMMHOro odecredeHus: KoMibloTepa. Pa3nnunbie ciocoObl BBOJA (BBIBOJA)
uH(popMaIu B KOMITbIOTEp. MHCTaIALIMS TpOrpaMM.

TexHuka 0€30MACHOCTH W CAHUTAPHO-TUTHEHUYECKHUE HOPMBI NPHU
paboTe Ha KOMITbIOTEpE.
3amuTta coxpaHHOCTH HH(opmanmu. KoMmbloTepHble BHUPYCHI:

METO/IbI pacnpocTpaHeHus, npoduiIakTHKa 3apaKECHHUS.
AHTUBHUpYCHBIE TporpaMMEL. [IpakTuueckue padoThl

1. ®opMupoBaHue AUCKETHI, CO3/IaHUE CUCTEMHOMN JUCKETHI.

2.Pabora ¢ ¢aitnamu: KOmMpoBaHue, IEpEeNMEHOBAHNE, YIaJICHHE.

3. UHcTannsuus nporpaMMHOTO MPOIYKTa.

4.Jleuenue "3apaKeHHON" KOMIBIOTEPHBIM BUPYCOM JUCKETHI.

Tem ad Mooenuposanue u ghopmanuzayus

MonenupoBanue. @opmanbHas W HedopmanbHas TOCTAaHOBKA 3a/layu.
OCHOBHBIE MPUHIUIIBI (POPMATTU3ALINH.

[lonatue 00 wuHGOPMAIMOHHON TEXHOJIOTMM PEIICHUs] 3ajlady. Talbl
pelieHus 3aadyd Ha KOMIBIOTEpE: IIOCTAHOBKA 3aJayM, NOCTPOEHUE MOJENH,
pa3paboTka aaropuTMa U NporpaMMsbl, OTJIAJKAa U UCIIOJIHEHHE TIPOTPAMMBbI, aHAJU3

pe3ybTaToB. KOMIBIOTEPHBIN SKCIIEPUMEHT.
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OCHOBHBIEIOHATHUA :
MoIeTMpOBaHue, hopMau3ausa, iHGOPMAIIMOHHAs ~ MOJENb, HMH(POPMAIMOHHAS

TCXHOJIOTHA PCIICHUA 3a/1aY, KOMHBIOTCpHBIfI 9KCIICPUMCHT.

Tem ad5. Anzopummsl u ucnoiHumenu

[lonsitue anropuTma, MpUMEpPHl ANTOpPUTMOB. VICTIOTHUTENH aITOPUTMOB.
Cucrema  komana  ucnojaHutens. Ilpumepsr  ucnomnurenedn  ("Pobot",
"Uepenamika").

CpoiictBa anroputMoB. DopMalibHOE HCIIOJIHEHHE aJITOPUTMOB.
Bo3MOXHOCTP  aBTOMaTW3alMM  JACSITEIIBHOCTH 4YEJIOBEKAa HAa OCHOBE
JITOPUTMOB.

CpenctBa TpeACTaBICHUS W 3alKUCH AJITOPUTMOB(AJITOPUTMUYECKUMN S3BIK,

0JIOK-CXEMBI).

OCHOBHBIE aNTOPUTMUYECKHUE KOHCTPYKIMH (IIUKJI, BETBJICHUE, MPOIIeaAypa U
T.J.) X UX HCIOJIb30BaHHE VISl HOCTPOCHUS aJITOPUTMOB. brOIMoTeka alnropurMos.

[IpencraBieHre O cUCTEMax MPOTPaMMHUPOBAHUA: COCTAB, HA3HAYCHHE
KOMIIOHEHTOB. 3HAKOMCTBO C OJJHAM U3 SI3BIKOB NPOrpamMMupoBaHusi. OCHOBHbIC
CTpYKTYphl AaHHbIX. [IpucBauBanue. [lepemennas: ums, Turm, 3HadueHue. Maccus:
UMs, TUT JaHHBIX, pa3MEPHOCTh. DYHKITUHU, TOMPOTPAMMBI.

[IlpakTuueckue padoOTHI

1.ITocTpoeHue ONOK-CXEMBI aJIrOpuTMa, 3alUCAHHOIO HAa ECTECTBEHHOM

A3bIKE.

2.1TomaroBoe  WCHOJMHEHWE alropuT™Ma ig ucnogHutens "PoGot"

nnu''Yepenamka'.

3.KonupoBanue 3agaHHOTO B BUJIE OJIOK-CXEMBI ajiropuTMa Ha
S3bIKE

[nporpaMmMHupOBaHus, BBOA U NCIIOJTHCHHC HOHy‘-IGHHOﬁ IIporpaMMmal.

Tem a6 . Hugpopmayuonnvie mexnonozuu

6.1. TexHonmorun 006paboOTkKM TekcTa M rpaduku. TeKCTOBBIM peaakTop:

Ha3HaueHUe, OCHOBHBbIC (yHKIMU. PemaktupoBanue M GOpMaTHPOBAHUE TEKCTA.
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Boibop mpudra. Paznuunbie (opmarbl TEKCTOBBIX (DalIoB  (JJOKYMEHTOB).
Koaunposku pycckux Oyks. [Tapamerps! nevaru.

['padmyeckue pemaktopsl. OCHOBHBIE MHCTPYMEHTHI, omnepauuu. [lanutpsi
nBeroB. CozmaHue W pelakTHpoBaHHE U300pakeHuid. Pazmuunbie ¢dopmaTs
TEKCTOBBIX (paitioB (JokymMeHTOB). [leuaTs rpaduueckux ¢anos.

OCHOBHBIC MOHSATH . TEKCTOBBIN peaKkTOp, TpadUUIeCcKuil peaaKTop.

[IlpakTuueckue paboOTH

1.PenaktupoBanue u  (QopMaTHpOBAHHE 3aJaHHOTO TEKCTa, BHIOOD

napaMeTpoB mpudra.

2.1Ipeobpa3zoBanue ¢popmMara TeCTOBOTO ¢aiiia (JOKyMEHTA).

3.PenaktupoBanne 3aaHHOTO HW300paXEHHsI C HUCIHOJIH30BAHUEM
Pa3IMYHBIX
UHCTPYMEHTOB U OIEpaLHi.

4.1IpeobpazoBanue popmara rpapuyeckoro ¢aiaa 1 ero HaJIUuTPbl LIBETOB.

5.Pacneyarka TekcToBOro wuiau rpaguueckoro (aiiga Ha TPUHTEpE C
3aJJaHHBIMU TTapaMeTpaMH IeYaTH.

6.2 TexHomaoruss 00pabOTKH YUCI0BONM MHMDOPMALINN

DOneKTpoHHBbIC TAOMUIBI: HA3HAUYEHHE, OCHOBHBIC (YHKIIMHM, HACTpOIKa
tabnui. CTpyKTypa HJIEKTPOHHBIX Tabnull (cTpoka, crosber, sueiika). Turmbl
(uucna, dopmyibl, TeKCT) W (opmaT NaHHBIX. BBIUMCICHUS C MCHOJIb30BAaHUEM
cTtangapTHeiX GyHKIMA. PenmaktupoBanue crpykTypbl Tabmwuipl. [locTtpoeHue
nuarpamm. Mcnonb30BaHue 37€KTPOHHBIX TAOIUI AJIA PELICHMS 3a1a4.

OCHOBHBIC MOHSATHUS: DIESKTPOHHBIC TAOIUIIBI, AAPEC TUYCHKH, TUTIBI U
(dbopmar JaHHBIX, CTaHAAPTHBIE QYHKLIUU.

[IlpakTuueckue paboThl

1.BBOJ JaHHBIX U BBIUKCIICHUS B AJICKTPOHHOMN Ta0JIHUIIE.

2.Pemenue 3a1aun Ha MocTpoeHue rpaduka B AJIEKTPOHHBIX TabIUIIaX.

6.3. TexHoJIOTHMd XpaHEHWS, IOUCKA W COPTUPOBKU WHGOOPMAIUHU

Cucremaruzaius U xpaneHue uH@opmanuu. baszbl JaHHBIX, TPUHIUIB WX

MOCTPOCHUS U
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dbynkuuonupoBanus. [IpeacTaBieHne o cucreMax ympaBieHHS 0a3amMHu JaHHBIX
(CYBH). dopma mpencraBieHus 0a3 JgaHHbIX (Tabnuia, kapTtoTreka). Beog u
penaktupoBanue 3amuceir. COpTUPOBKA M TOWCK 3amuceil. MI3aMeHeHne CTpyKTyphI
0a3bl JaHHBIX.

OcHOBHBIC MOHATHUA: 0a3bl JaHHBIX, TAOJINIIA, KAPTOTEKA, YIIPABICHHUE
0a30i JaHHBIX.

[IlpakTuueckue paboThl

1.BBoa 1 penakTupoBaHue 3anuceil B 0a3e JaHHBIX.

2.VI3MeHeHue CTPYKTYphI 0a3bl JaHHBIX.

3.CopTupoBKa 3anuceil B 3aJJaHHOM 0a3e TaHHBIX.

4.Tlownck 3amucen B 3aJaHHON 0a3e JaHHEBIX.

5.Co3manue 0a3pl AaHHBIX "3anucHas

KHUXKKA"

6.4. KoMbroTepHble KOMMYHUKAIINHA

[lepenaua wuHpopManuu. JIMHUK CBSI3U, WX OCHOBHBIE KOMIIOHEHTHI U

XapaKTePUCTHKHU.

KomnpioTepHble TETEeKOMMYHHUKAIIMU: Ha3HAY€HHE, CTPYKTypa, Pecypchl.
JlokanpHple W r00anbHblE  KOMIIbIOTEpHbIE  ceTH. (OCHOBHBIE  YCIyTH
KOMIBIOTEPHBIX CETEH: OJIIEKTPOHHAs T0uYTa, TeJIeKOH(pEpeHInu, QailioBbie
apXUBBIL.

I'uneprexcr. OcHobl TexHoorun World Wide Web.

Cetp Untepuer. Mnpopmarmonnsie pecypesl. [louck nadopmanun.

OCHOBHBIE TOHSITHUSA: KOMIBIOTEPHbIE CETH, MOJEM, >3JEKTPOHHAas
nouta, TeiekoHpepeHuy, QaioBelii apxus, TexHoiorus World Wide Web,
HHTEPHeT.

[IlpakTuueckue paboThl

1.Tlepenaya u noyiydeHre COOOILIEHUN MO JIEKTPOHHOM MoYTe.

2.Tlouck napopmanmu B riodansHOM cetn UHTEpHET.

TPEBOBAHUA K YPOBHIO IIOJAT'OTOBKHU 110 HH®OPMATHKE
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1. Uadopmarus 51 MH(GOPMALIMOHHBIC

IIPOIIECCHI.

Yyamuecs TOMKHBI:

*MPUBOANTH MPUMEPHI MOYUYEHUS, TIEpeladul U 00paboTku WHMOpMAIUu B
JIESITEIIbHOCTH YEJIOBEKa, YKHBOU MIPHUPOJIC, OOIIECTBE U TEXHUKE;

*uMeTh TpencraBieHHEe 00 HMHPOPMAIMOHHBIX OCHOBAaX IPOIIECCOB

yIpaBICHUS.

2.1lpencraBiennu  uMHGOpPMAIIUU

VYyamuecs: J0KHBIL:

*3HaTh (DYHKIUU s3bIKA KaK CII0c00a IpeacTaBieHus HHGOpMAIUK;

* yMETh MPEJCTABIATh BEICKa3bIBAHUS, HCTIONIBL3YS JJOTUYECKUE OTICPAIIHH;

* 00BSACHATH MPUHITUTIBEI KOAUPOBAHUS WH(DOpMAIUH;

* NEPEeYUCIATh  OCOOGHHOCTH M  TMPEUMYIIECTBA  JBOMYHOM  (OPMBI
npeacTaBIeHUs HH(OPMaLIUK;
* 3HATh OCHOBHBIE €IMHUIIBI U3MEPEHUS KOJIMYECTBA MHPOPMALIMK; * peliaTh

3aJ]a4M Ha OTpe/ieNieHNe KOTUYecTBa NH(OpMAIIUH.

3. KoMnrwTeEp

Yuammecs

JTOJIKHBI:

*3HaTh 0011YI0 (PYHKIIMOHAIBHYIO CXEMY KOMIIBIOTEPA;

*3HaTh Ha3HAYEHHE U OCHOBHBIE XapaKTEPUCTUKU YCTPONUCTB KOMITbIOTEPA;
* * ymerp paborateb ¢ (aittamu  (co3maBaTh, KOIUPOBATh,
NEPEMMEHOBBIBATh, OCYIIECTBIISIThH MIOUCK);

*yMeTb paboTaTh C HOCUTEISIMU UH(POPMALIHH;

* yMeTh BBOJUTH HHPOPMAIIUIO ¥ BBIBOJUTH JaHHBIC,

*yMeTh TEPEUHCIATh COCTaB M Ha3HAYCHHE IPOTPAMMHOTO O00ECTICUCHUS

KOMITBIOTEPA;
* coOMoaTh TMpaBWIa TEXHUKH  OE30MAaCHOCTH, TEXHUYECKOM
AKCIUTyaTaIlii ¥ COXPAHHOCTH WH(OpMAIMu Ipu padoTe Ha KOMITBIOTEPE.
4. MopaennpoBaHHE "
dbopManuzanus

Yuammecs T0IKHBI:

*yMeTh XapaKTepU30BaTh CyIIHOCTb MOJCIIUPOBAHUS;

*MPUBOAUTH MPUMEPHI (HOPMATM30BAHHOTO OINMUCAHUS OOBEKTOB U
MpOIIECCOB;, YMETh CTPOUTH MpocTeiine WHGOPMAIIMOHHbBIE
MOJICIIH;

*3HaTh OJTanbl HMHMOPMALMOHHOM TEXHOJOTMM pEUIeHUs 3aJad C

UCITOJIb30BAHUEM KOMITbIOTEPA.

5. AIropuTMBI 51

UCIIOJTHUTEIU

Yyamuecs: JOJIKHBL:

* IPUBOJIUTH TIPUMEPHI ATOPUTMOB;

* IepeunCIsTh CBONCTBA AITOPUTMA,
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*3HaTh OCHOBHBIE AJITOPUTMHYECKHE KOHCTPYKIIMU W YMETh HCIOJIh30BaTh
UX JIJISl TOCTPOSHUS AITOPUTMOB;

*yMETh ONPEACNISITh BO3MOXHOCTD MMPUMEHEHUS UCTIOTHUTENS ISl PEIICHUS
KOHKPETHOM 3a7]a4¥ 110 CUCTEME €TI0 KOMaH]T;

*yMeTb CTPOUTb M HUCHOJHATH aNTOPUTMBI IS y4eOHBIX
ucnoiaauTenei(tumna "Yepenamxka", "Po6ot" u T.11.);

* yMeTh 3alUChIBATh HA yUeOHOM JITOPUTMUYECKOM SI3bIKE (MK
S3BIKE TIPOTPAMMHUPOBAHHUS) aJITOPUTM PEILICHUS ITPOCTON 3a/1auHu.

6. HdbopMamoHHbIE TEXHOJIOTUH

6.1. TexHomoruss oOpabOTKHM TEKCTa H

rpaduku

VYyammecs TOJKHBI:

*yMeTh TNPUMEHATh TEKCTOBBIA pemakTop isi Habopa
peIaKTUPOBAHUS ¥ (OPMATUPOBAHUS TEKCTOB;

*YMETh MNPUMEHATH TpapUUECKUdl peaakTop Mg CO3JAaHUs H
penakTUpOBaHUs U300paKEHUI.

6.2. TexHomorus 0OpabOTKH  YHUCIOBOM

uHbopMaIuu

VYyanuecs 10KHBIL:

* MMETh TPeJICTaBlIEHUE O pabOTe C AJICKTPOHHBIMU TAOJIHUIIAMU;

*3HaTh THUIIBI 33]1a4, PEIIAEMbIX C TTOMOIIIBIO AIEKTPOHHBIX TAOJHII.

6.3. TexHomorus XpaHEHHUs, IIOUCKA U COPTUPOBKHU

uHbopMaIuu

VYyammecs DO KHBI:

*UMeTh MpeJICTaBICHUE 0 paboTe ¢ Oa3aMu TaHHBIX;

*yMeTh co3/1aBaTh NpocTeire 0a3pl JaHHBIX (THNA "3anucHas KHIKKA'");

* yMETh OCYIIECTBIISITH COPTUPOBKY U ITOUCK 3aIHICEH.

6.4. KommbroTepHsie

KOMMYHUKAITAH

VYyammecs TOIKHBI:

*3HaTh HA3HAUYCHHE W BO3MOXXHOCTH KOMITBIOTEPHBIX CETEH pa3IHMYHbIX

YPOBHEW;

*OmMUChIBaTh ~ OCHOBHBIE  BHUJIbI  WH(MOPMAIIMOHHBIX  YCIYT,
MPEIOCTABIISIEMbIX KOMITBIOTEPHBIMU CETAMH;

* 00BSACHATH OCHOBHBIC TTPUHITUIIBI TEXHOJIOTUU TTOUCKA MH(GOPMAIIMHN B CETU

HNnTepHer.
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3. YCJIOBUSI PEAJTU3AIIAN PABOYEN ITPOTPAMMBI YUEBHOM
JUCHUIIIAHBI

JlonmoTHUTE IbHAS JIUTepaTypa:

1. bupxrod¢ I'. Matemaruka u ncuxosorus. Mocksa, Cos. paauo, 2001.

2. 'nnpae B. 3epkanbnbiii Mup. Mocksa, Mup, 2007.

3. 'unpaepman FO.U. 3akon u cinyyait. HoBocubupck, Hayka, 2001.

4. Komarty M. Muoroo6pasue reometpuu. M., 3uanue, 2007.

5. Kononuyk E.A., CmupHoBa A.b. [Ipaktuueckue paboThl 1o HHPOpMaATHKE
JUISL CTYICHTOB TYMaHUTapHBIX (pakyiabTeToB. Exatepunoypr, 2004.

6. Ctuiu B MaTeMaTUKe: COUUOKYIbTYpHas punocodust matematuku. [loxg pen.
AT'. bapa6amesa. CI16., PXT'U. 2008.

7. Ctroapt U. Taiinbl kaTactpodsl. MockBa, Mup, 2002.

8. Tanee B.A. Ot xxuBOnUCH K NpOoeKTUBHOM reomeTpun. Kues., Buia
mkoua, 2004,

9. Typenxuii B.SI. Matemaruka u nungopmaruka. ExarepunOypr,2001.
1O0.®pancuc Ix. Kamkka ¢ kapTuHKaMu 1o Tonosioruu. Kax
pUCOBaTh MaTeMaTH4eckre KapTuHku. Mocksa. Mup, 2003

MaTepHaanO-TeXanecxoe o0ecreuyeHue AUCHUIIINHbBbI

3aHATHS 10 JAUCHUIIIINHC «MaremaTuka u I/IH(i)OpMaTHKa» IIpCAaIrojIararoT
HCIIOJIB30BaHHUEC N HAJINYHC!

-ay IUTOPUU

-BUJI€0-ayAMOBU3YaJIbHbIEC CPEJCTBA O0YUEHUS

-IIPOEKTOP

-Harnsigaeie mocoOusi: KpoCCBOPAbI, KOHCIEKTHI JIEKIUH, CIUCOK JIUTEPATYPbI
10 TEMAM.

MeToanuyeckue peKoMeHAaluM MPenoJaBaTesro
@OyHIaMEHTAbHOCTh TOJATOTOBKM B 00JIaCTU MAaTeMaTHUKM W HH()OpMATUKH

BKJIIOYAET B Cce0s JOCTATOYHYIO OOIIHOCTh MAaTEeMaTUYECKUX TOHSATUUA U
KOHCTPYKITUH, 00ECIICUNBAIONIYIO IMTUPOKUNA CIEKTP MX MPUMEHHUMOCTH, TOYHOCTH
GbOopMYyJIMPOBOK MAaTEMATHYECKUX CBOMCTB HU3Y4aeMbIX OOBEKTOB, JOTHUYECKYIO
CTPOTOCTh M3JIOKCHHS MaTeMaTHKM W HWH(POPMATHKH, OIUPAIOIIYIOCS Ha
aJICKBaTHBIM COBPEMEHHBI MaTEMATHYECKUM SA3BIK.

[Iporpamma ompenenser oOmMI 00bEeM 3HAHUM, a HE TOCJIEeI0BATEIHLHOCTh
n3ydeHusa tem Kypca [loctpoeHne cOOTBETCTBYIOIIUX KYPCOB JIOJKHO ITPOBOJUATCS
Tak, 4TOObl y CTyJACHTa CIOXWIOCHh IIEJIOCTHOE MPEACTaBICHHE 00 OCHOBHBIX

JTamax CTaHOBJICHUS COBPEMEHHOW MaTeMaTHKU W MHOOPMATHKU U UX CTPYKTYpE,
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00 OCHOBHBIX MAaTEMAaTHYECKHUX ITOHATHIX U MCTOZAaX, O POJIM U MCCTC MAaTCMATHUKH

U MH(GOPMATHUKHU B Pa3IMYHbIX cPepax YeJIOBEUECKON A TEIbHOCTH.

MeTounquKne PEKOMEHIAUN 10 OpPraHM3alluu CaMOCTOSITEJILHOM paGOTbI

CTyJAeHTAa

[TpoMexyTouHas aTrrectauusi HPOBOAUTCA B (OpME TECTOB, CaMOCTOSTEIbHBIX,
IPOBEPOYHBIX paboT, AMKTAHTOB (TI0 10-15 MUHYT) U KOHTPOJIBHBIX PabOT B KOHIIE
JIOTHYECKH 3aKOHYECHHBIX OJOKOB ydeOHOro wmatepuana. MToroBas arrecTanus
IpEeIyCMOTPEHA B BUJIE UTOIOBOM KOHTPOJIBHOM paboThI

OcHoBHasl iMTEpaTypa

AJITEBPA 9,10 kmacc
yueobnuk "Anre6pa" JI.C.ATaHacsH;
Mepsnsak AT., llonouckuun B.b.,dxup M.C
YuyeOHble mOCcOOMA:
1. MaremaTuka: nuHpopMaTuka (crpaBouHble uzaanus). Mocksa,1996r.
2. ToNKOBBII CIOBAPh IO BHIYUCIUTEILHBIM CUCTEMAM.
[Tox pen. B. Mnnunryotepa u ap. Mocksa, 1990r.
3.Jleeun A. «Kpatkwii crnpaBoUHUK paboTe HE KoMIbioTepe». MOocCKBa,
2002r.
4. duryproB B.D. «1BM PC» (ms monb3oBarens, kpatkuii kypc). Mocksa
2002r.
5. Kypun A. A. «Yuumcs pabotaTh Ha KommbioTepe». Mocksa, 2002r.
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4. KOHTPOJIb U OIIEHKA PE3YJBTATOB OCBOEHUS YUEBHOM JUCHUIJIAHBI

Pe3yabTaThl 00y4eHus YMEHMs, IToka3zaresm | @opma

3HAHUA OllEHKH KOHTPOJIAA

pe3yjbTaTra | OlleHMBAHUA

YMerb:
[IpeametHble  pe3ynbTaThl u3yudeHUs | Y 1 mpoBOIUTH MPaKTUYECKUE 3aHATHUS TI0 KapTOYKaM, paboTa C
npeaMeTHol obnactu "MaTtemaTtuka M | TOXKIECTBEHHbBIE y4€OHMKOM, CAMOCTOSITENIbHBIE paOOTHI
uHpopMaTuKa" BKJIIOYAIOT MPEIMETHBIE | IPeoOpa3oBaHU
pe3yabTaThl U3Y4YECHUS Y4EOHBIX | 5
IIPEIMETOB: UPpaLFOHAIbHBI
"Marematuka" (BkiIrO4as aiaredpy Hu |X,
HayaJla MaTEeMaTUYEeCKOTO  aHaln3a, | IOKA3aTeIbHbIX,
reoMeTpro) (0a30BbIA  YpOBEHB) - | JIOrapUPMUUECK
TpeOOBaHMS K MPEIMETHBIM | UX
pe3yabpTaTaM OCBOEHHsI 0a30BOr0 Kypca | UTPUTOHOMETPU
MaTE€MaTHKH JIOJKHBI OTPaXKaTh: YECKUX
1) chopMHpOBaHHOCTH MNPEACTABICHUMN | BRIPAKCHUI
0 MaTeMaTUKEe KakK 4YacTh MHUPOBOU
KyJbTYpbl M O MECTE€ MaTeMaTUKU B
COBPEMEHHOU LIUBUJIA3ALINAH, 0| Y2 pemarb pPaCHIMPUTh U | TPAKTUYECKUE 3aHATHUS IO KapTOYKaM, paboTa C
croco0ax ONMCaHUsA Ha | MppallMOHAJIBHBI | 0000IIUTH y4eOHHUKOM, CaMOCTOSITENIbHbIE PAOOTHI
MaTE€MaTUYeCKOM  SI3bIKE  SBJICHHH | €, CBEJICHUS O
peanbHOr0 MUpA; Jaorapu(MUYECK | CTEEHSX;
2) cpopMUPOBAaHHOCTh MPEACTABICHUN | HE U MMO3HAKOMUTH
O MaTeMaTHUYECKUX IOHATUAX KaK O | TPUTOHOMETPHY | YYalluXcs C
BOKHEUIIUX MAaTEMAaTUYECKUX MOJENSX, | ECKUe MOKa3aTeJIbHO
NO3BOJIIIOIIMX OINKCHIBATh W H3y4aTh | ypaBHEHHS U i

b
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pasHple  TpoLeCCHl U SIBJICHUS; | HEpAaBEHCTBA norapudmuye

MTOHNMaHUE BO3MOKHOCTH CKOM U

aKCHOMATUYECKOTO MOCTPOCHHUS CTETICHHOMN

MaTEeMaTHUYECKUX TEOPHUIL; byHKIASIMH,

3) BnasieHne METO/IaMu J0Ka3aTeNbCTB U WX CBOMCT-

QITOPUTMOB  pEIICHUS; yMEHHE UX BaMH 1

MIPUMEHSTh, MMPOBOJNUTH JOKa3aTEIbHBIC rpaduxamuy;

paccyXAeHHS B XOJI€ PEUICHHs 3a/1a4; HAyYHTh

4) BIaJicHWE CTAaHIAPTHBIMH TPHUEMaAMH MIPUMEHSTH

perieHus paIrmoHaIBHBIX u CBOMCTBA IS

WUPpaHOHATHHBIX, MTOKAa3aTeNIbHBIX, perieHus

CTETICHHBIX, TPUTOHOMETPHUCCKUX MOKa3aTeTbHBI

ypaBHEHUH W HEPABEHCTB, MX CHCTEM; X | Jora-

UCIIOJIb30BaHNE TOTOBBIX pudMHIIECKIX

KOMITBIOTEPHBIX TIPOTPaMM, B TOM YHCIIC ypaBHEHUH U

UL TIOMCKAa  TYTH  PCIIEHUS W HEPaBEHCTB.

WUIIOCTpAllUM PELIEHUs ypaBHEHUH W | Y3 pemiarthb MPAKTUYECKUE 3aHATHS TI0 KapTOYKaM, paboTa C
HEPABEHCTB; CUCTEMBI y4€OHUKOM, CAMOCTOSITEJIbHBIE PAOOTHI
5) cpopMuUpOBaHHOCTH NPEICTABICHUN | ypaBHEHUI

00 OCHOBHBIX TOHATUAX, UACIX W | U3YYCHHBIMU

METO/IaX MaTEMaTUYECKOTO aHaJN3a; METO/IaMH

6) BIaJieHUE OCHOBHBIMH MOHATHUSIMHU O

IUTOCKHX u IPOCTPAHCTBEHHBIX | Y4 CTpOUTh MPAKTUYECKUE 3aHATHS TI0 KapTOYKaM, paboTa C
T€OMETPUUECKHIX durypax, UX | rpaduKu y4€OHUKOM, CAMOCTOSITEIIbHBIC PAOOTHI
OCHOBHBIX CBOMCTBAX; | nIIeMEHTAPHBIX

c(OpMUPOBAHHOCTh YMEHUS | GYHKIUN U

pacno3HaBaTh Ha 4YepTekKaX, MOACIAX U | IPOBOIUTE

B PEWIbHOM MHUpPE TIE€OMETPUYECKUE | IPeoOpa3oBaHu

(Gurypsl; IpUMEHEHHE  U3YYEHHBIX | 1 TpaUKOB,
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CBOWCTB TeoMeTpuuecknx Quryp w
dbopMy I perieHus] TeOMETPHICCKIX
3a/Jad M 3a7a4 € IPaKTUYECKUM
CoJIep’KaHUEM;

7) chOpMHPOBAHHOCTh TPEICTABICHUN
0 Tporeccax W SBICHUAX, HMEIONIUX
BEPOSTHOCTHBIN Xapakrep, 0
CTATUCTUYCCKUX 3aKOHOMEPHOCTSIX B
pealbHOM  MHpe, 00  OCHOBHBIX
MOHATUSAX  DJIEMCHTAPHOH  TEOPHH
BEPOSITHOCTEW; YMEHHU HAXOAUTh W
OIICHUBATh BEPOSTHOCTH HACTYTUICHHUS
COOBITUH B MPOCTEUIINX MPAKTHYECKUX
CUTYaIMIX u OCHOBHBIC
XapaKTEPUCTHKHU CITyYaiHBIX BEJTUYHH,
8) BiaieHWe HaBBIKAMH HWCIIOJIb30BAHUS
TOTOBBIX KOMIIBLIOTEPHBIX MTPOTPaMM TIPH
peleHuN 3a71a4,

9) nans cnembix U
00yJaroIMMXCs:
OBJIQJICHHE npaBujIaMu 3aMmcH
MaTeMaTUYECKHX bopmyn u
CreIUaIbHBIX 3HaKOB  peJbedHO-
TOYEUHON cucTembl oOo3HaueHu JI.
bpaiis;

OBJIAJICHUE  TaKTHJIbHO-OCS3aTEIbHBIM
croco0oM 00CIeTOBaHUSI U BOCTIPUSTUS
penbeHBIX H300pKEHU TMPEIMETOB,
KOHTYPHBIX U300paKeHUN

CIIA00BHUASAIINX

HCTIONB3YS
W3yYCHHBIC
METO/IbI;

VY5 npuMeHSTh HAyYHTh | TPAKTUICCKUEC 3aHATHS TI0 KapTOYKaM, paboTa C
arnmapar HaXOJUTh Y4EOHUKOM, CAMOCTOSATEIIbHbIE Pa0OThI
MaTeMaTUYECKO | MPOU3BOJIHBIC
ro aHajin3a K B CIIy4asix, HE
pElIeHMIO 3a/1ay | TpeOyIoIuUX

TPOMO3TKHAX
BBIKJIJIOK.

VY6 npuMeHITh | QOPMHUPYIOTCS | MPAKTUICCKHUE 3aHITHS TI0 KapTOYKaM, padoTa ¢
OCHOBHBIE IPE/ICTABICHU | YYEOHMKOM, CAMOCTOSITEIbHBIE PAOOTHI
METO/IBI s 00
reoOMETPUHU OCHOBHBIX
(OpOEKTUPOBaH | CiIyyasx
s, B3aMMHOTO
npeoOpa3oBaHu | pacro-

1, BEKTOPHBIU, JIOKECHUS

KOOPJAWHATHBIN) | IPSAMBIX U

K PEIICHUIO TIOCKOCTEH -

3a/1ad4, PUHAICKHO
CTH,
nepeceyeHusl,
napajuiesIbHOC
TH - U YMCHUE
pacIio3HaBaTh
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reoMeTpUUECKUX GUryp u APyroe;
HaJIN4ue YMEHUS BBITIOJTHSITh
F€OMETPUYECKHE MOCTPOEHUS C
MOMOIIBIO UPKYJIA U JIMHEHKH, YATATh
penbedHBIE TpadUKH  AIEMEHTAPHBIX
GYyHKIMI Ha KOOPIUHATHON TUIOCKOCTH,
MPUMEHSTh crenuaibHbIe
MPUCIIOCOOJICHUS penbedHOTO
YEpUYECHHS ("Hpadrcmen",
"[lIkonpHuK");

OBJIAJICHUE OCHOBHBIM (DYHKIIMOHAJIOM
IPOrpaMMbl HEBH3YaJIbHOTO JOCTyIa K
uH(pOpMAIMU Ha YKpaHE MEePCOHAIBHOIO

JJIs1

KOMIIBIOTEPA, YMEHHE HCIOJIb30BaTh
NepCOHAIbHBIE TU(IOTEXHUYECKUE
cpencTBa nH(pOpMaIIMOHHO-

KOMMYHHKAITHOHHOTO JIOCTYTIA CJICTIBIMH
00yUarOIINMUCS,

10) iy oOyyaromuxcsi ¢ HapyUueHUsIMU
OMOPHO-/IBUTaTEIbHOIO ammnapara:
OBJIaJICHUE CHelMaTbHBIMU
KOMIIBIOTEPHBIMU CpeICTBaMu
NOpEJICTaBICHUS M aHajlIW3a JAHHBIX H
YMEHHE HCMOIb30BaTh MEPCOHAIbHBIC

cpencrsa J0CTyna c y4ETOM
JIBUIaTENIbHBIX, PEYECABUTATEIBHBIX U
CEHCOPHBIX HAPYLICHUN;

HaJauyue YMEHHUS HCIIOJIb30BaTh

ICPCOHAJIBHBIC CPCACTBA JOCTYIIA.

9TH CJIy4au Ha
MOJICIISX 1
yepTekax, Ha
nmpuMepax
OKpYyXKaroen
00CTaHOBKH.
JaBaTh
JOCTATOYHO
HaTJISITHY O
WJUTFOCTPAITHIO
CBOHX
paccyXIeHuN,
HeoOs3aTeIbH
0 UCTIOIB3YS
TIPH 3TOM
npaBuia
TIOCTPOCHUS
TTPOCKITMOHHO
ro 4epTeKa.
DTO NOJIKEH
OBITH CKOpEe
PHCYHOK, YeM
YEPTEK

Y7
OTICPHPOBATH
Pa3IMYIHBIMH
BHIaMH
uH(OPMAITMOHH
BIX 00OBEKTOB, B

C

OMOIIbIO
TpeHaxEp).OTpaboTka

OTtpaboTka HaBBIKOB BBOJIa WH(MOpMAITUN
KJIaBUATYphl  (KJIaBUATYPHBIN
HAaBBIKOB pabOTHI C

rpaguiecKkuM UHTEPPEHCOM (MBIIIIH).
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"Maremaruka" (BKIOYas anredpy u
Havajla MaTEeMaTHYeCKOTO  aHalu3a,
reOMETpHUI0) (YIJIyOJICHHBI YPOBEHB) -
TpeOoBaHUs K peIMETHBIM
pe3ylbTaTaM OCBOCHHS YTIyOJIEHHOTO
Kypca MaTeMaTHK{ JOJDKHBI BKIIOYATh
TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS
0a30BOro Kypca U JOMNOJHUTEIBHO
OTpaXkaTh:

1) chopMHupoBaHHOCTH MpEACTABICHUMN
0 HEOOXOIMMOCTH JOKa3aTeNbCTB MPH

000CHOBaHUU MaTEMaTHIECKUX
YTBEP)KICHUA W POJIM aKCHOMATHKU B
MIPOBEICHUN JEeTYKTUBHBIX
pacCyXJIeHUH;

2) cpOpMHPOBAHHOCTh MOHSITUHHOIO
amrapara 1o OCHOBHBIM pa3jieiaM Kypca
MaTeMaTUKH; 3HAHUN OCHOBHBIX TEOPEM,
dbopMynT W yMEHHS UX TPUMCHSITH;
yMEHUSI  JIOKa3bIBaTh  TEOPEMBI U
HAaXOJUTh HECTAHJAPTHBIE  CIOCOOBI
pelieHus 3aay;

3) c(hopMHUPOBAHHOCTH YMEHHM
MOJICIUPOBATh  pEalbHbIE  CUTYaIluH,
UCCIIEI0OBAaTh MOCTPOCHHBIE  MOJEIIH,

HHTEPIPETUPOBATH MOJTYYEHHBIN
pe3yJbTar;

4) chopMUPOBAHHOCTH IIPEICTABICHUI
00 OCHOBHBIX ITOHSITUSX

TOM YHCJIE C
ITOMOIITBIO
KOMITBIOTEPA,
COOTHOCHUTH
MOJTyYCHHBIC
pe3yIbTaTHI C
peaTbHBIMH
00BEKTaMU,

31.
TEMaTHYECKHUHU
Marepuall Kypca
32 OCHOBHBIE
TEXHOJIOTHH
CO3JIaHus,
peIaKTUPOBaHU
g, 0hOpMIICHUS,
COXpaHEeHMS,
nepeadu .

Onpenenenne UH(OpMaIIMOHHON
€MKOCTH Pa3jIMYHbIX HOCUTENEH MH(POPMALIMH.
MOJIEJIMPOBAHUE, (dopmanusanus,
uH(pOpPMAIMOHHAST MOJIeNb, HH(POPMALIMOHHAS
TEXHOJIOTUS pEelIeHUs] 3aJlad, KOMIIbIOTEPHBIM
JKCIIEPUMEHT.

DOopMUPOBAHUE JTUCKETHI, CO3/IAHUE CUCTEMHOM
nucketbl.PabotacdaitnamMmu: konmupoBaHue,nepen
MeHOBaHue,ynanenue. Mucramisims

POrpaMMHOTO MPOAYKTa Jleuenue
«3apaX€HHOW'"  KOMIIBIOTEPHBIM  BHUPYCOM
JIUCKETHI.

33 Ha3HaueHHE PenaktupoBanue 151 dbopmatupoBanue

U BUJIBI
uH(OpPMAITMOHH
BIX MOJICJICH,

OTHCHIBAFOIIINX

3aIaHHOTO  TEKCTa, BHIOOp  TapameTpoB
mpudra. [IpeodbpasoBanue dhopmara TECTOBOTO
daiina (TOKymMeHTa). PenaktupoBanue

3aJIaHHOTO M300paXKeHUs C HCIOJIh30BAHUEM
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MaTeMaTUYeCKOro  aHajln3a ©  HUX
CBOICTBAX, BJIQJICHUE YMEHHUEM
XapaKkTepUu30BaTh MOBEICHUE (PYHKIIHIA,
WCIIOJb30BaHUE TOJYYCHHBIX 3HAHUU
JUI. OMHUCAaHMUSI M aHadu3a peallbHbIX
3aBUCUMOCTEH;

5) BIaJgeHUE YMEHUSMHU COCTABJICHUS
BEPOSITHOCTHBIX MOJEJIEH MO YCIIOBHIO
3a/laud M BBIUMCICHHUS BEPOATHOCTU
HACTYIUJICHUS COOBITUH, B TOM YHUCIE C
npuMeHeHueM (GopMys KOMOMHATOPUKH

U OCHOBHBIX TEOpeEM TEOpUn
BEPOSITHOCTEN; VCCIIEIOBAHMS
CITy4alHBIX BEJIMYNH 1o 170:¢
pacnpeesIeHuIO.

"Mndopmaruka" (06a30BbI1 ypOBEHB) -
TpeOOBaHMUS K IPEAMETHBIM

pe3yabpTaTaM OCBOCHHS 0a30BOTO Kypca
WH()OPMATUKU JOJKHBI OTPAKATh:
1) chopMHpOBaHHOCTH MpEACTABICHUMN
0 poJu HH(pOpPMAIIMK U CBSI3aHHBIX C HEH
MIPOIICCCOB B OKPYKAIOIIIEM MHUPE;

2) BJIaJICHUE HaBBIKAMU
aNTOPUTMHUYECKOTO MBIIUICHUS u
MMOHUMAaHUE HEOOXOIMMOCTH

(dbopManbHOTO ONMHMCAHUS ANTOPUTMOB;

3) BiIageHUE YMEHHEM IIOHUMATh
IPOrpaMMBl, HaIlMCaHHBbIE Ha
BbIOpaHHOM TUISI U3Yy4YECHUS

peanbHbIC
00BEKTHI U
MIPOIIECCHI.

pa3IMYHBIX ~WHCTPYMCHTOB U  OIICPAIIHH.
[IpeoOpazoBanne  (opmata  TpaduuecKoro
daita w ero maaMTpPel IBETOB. PacreyaTka
TEKCTOBOTO WM rpadudeckoro (aina Ha
NPHUHTEPE C 33JJaHHBIMA TTapaMeTpaMH ITeYaTH.

34 gazHayeHUs

BBOJl naHHBIX W BBIUKMCIEHUS B JJIEKTPOHHOU

1 QyHKIHMH tabnuue. Pemenwe 3amauM Ha MOCTPOEHHUE
ONEPAIMOHHBIX rpaduka B 3JEKTPOHHBIX TaOIUIIAX

CUCTEM......

V8 PenaxtupoBanune 151 (dbopmatupoBaHue
pacrno3HaBarh U 3aJJaHHOTO  TEKCTa, BHIOOp  MapaMeTpoB
OTHCHIBATH mpudra.

uH(OPMAIMOHH [IpeoOpazoBanue Qopmara TecToBOro (Qaiina
bI€ MIPOLIECCHI B (moxymenra)..PenaktupoBanue 3aJaHHOTO
COLIMAJIbHBIX, U300pakKeHHsI C HCIOJIb30BAHUEM DPA3IUYHBIX
OMOJIOTMYECKHUX UHCTPYMEHTOB U Ollepanui

U TEXHUYECKHUX

CUCTEMAX;

Y9 BBOI naHHBIX W BBIUKMCIEHUS B JJIEKTPOHHOU
UCIIOJIb30BaTh tabnuie. PemieHne 3amaym Ha TOCTPOEHUE
TOTOBBIE rpaduka B SJEKTPOHHBIX TaOIUIIAX
uH(OpPMAITMOHH

bI€ MOJIETIH,

OLCHUBATHh UX
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YHUBCPCAJIIbHOM AITOPUTMHUICCKOM
S3BIKC  BBICOKOI'O YpPOBHs, 3HAHHCM

OCHOBHBIX KOHCTPYKIUI
IIPOTPaMMHUPOBAHUS; YMEHHEM
aHaJIM3UPOBATH AT OPUTMBI c

HCIIO0Ib30BAaHUEM TAOIIHIL;

4) BnasieHHE CTAHJIAPTHBIMH MPUEMAMH
HAIMCAHWS Ha aJTOPUTMUYCCKOM SI3BIKE
MIPOTPAMMBI JIJI PEIICHUS CTaHIapTHOM
3aJlayd C WCTOJIB30BAHMEM OCHOBHBIX
KOHCTPYKIIUH TPOTPAaMMHUPOBAHHS |
OTJIAJIKA TaKuX porpamm;
WCITOJIb30BAHUE TOTOBBIX TPHKIATHBIX
KOMITBIOTEPHBIX porpamMm 1o
BBIOpaHHOU crienuanu3aiuu;

5) chopMHpPOBAHHOCTH MPEACTABICHUMN
0 KOMITBIOTEPHO-MaTeMaTHYECKHIX
MOJIEISIX M HEOOXOIUMOCTH aHajIu3a
COOTBETCTBUS MOCIN u
MojeNIMpyeMoro oobekTa (Impoiecca); o
croco0ax XpaHEHUs U MPOCTEHIIeH
00paboTKe MaHHBIX; IMOHATHSA O 0azax
JAHHBIX U CPEJCTBaX JOCTyNa K HHM,
yMEHHH paboTaTh C HUMU;

6) BIIAJICHUE KOMITHIOTEPHBIMU
CpencTBaMH TMPECTABICHUS W aHalu3a
JaHHBIX;

7) c(hopMHUPOBAHHOCTH 0a30BBIX
HAaBBIKOB M YMEHUU TO COOJIOJECHUIO

COOTBETCTBHUE
pearbHOMY
00OBEKTY U
LEeJIIM
MOJIETTUPOBAHUS

VY10 ouenuBars
JIOCTOBEPHOCTh
uHpopmanuu,
COMOCTAaBIIAS
pazu4HbIe
HCTOYHHKH;

BBoJ1 1aHHBIX U BEIYUCIICHUS B SJIEKTPOHHOM
Tabnune. Penienue 3a1aun Ha TOCTPOCHUE
rpaduka B 3JEKTPOHHBIX TaOIUIIax
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TpeOOBaHWI TEXHUKH OE€30MaCHOCTH,
TUTUEHBl M pecypcocOepekeHust Mpu
paboTe co CpelCcTBaMu
nH(OpMaATH3allUK;, TIOHUMAaHHUS OCHOB
PaBOBBIX  ACIEKTOB  HCIIOJIb30BAHUS
KOMIIBIOTEPHBIX MPOrpaMM M pabOTHI B
WNHurepHere.

"UndopmaTtuka" (yrayOJsieHHbBIN
YPOBEHB) - TpeOOBaHUS K MPEIMETHBIM
pe3yabpTaTaM OCBOEHHUS YTIyOJEHHOTO
Kypca UHGOPMATUKH JOJKHBI BKIIOYATh
TpeOOBaHMSI K pe3yjbTaTaM OCBOCHHUS
0a30BOro Kypca U JOMNOJHUTEIBHO
OTpaXaTh:

1) B1ageHune cucteMoii 0a30BBIX 3HAHUM,
OTpaXKAIOIUX BKJaJL HHGOPMATUKH B
dbopMUpOBaHUE COBPEMEHHOW Hay4HOMU
KapTUHBI MUPA;

2) OBJAJCHHUE TMOHSATUEM CIOXHOCTH
aJIroOpuT™Ma, 3HaHUE OCHOBHBIX
QITOPUTMOB 00Opa0OTKU YUCIIOBOM U
TEKCTOBOM HH(OpMAIUK, aJTOPUTMOB
MOUCKa U COPTUPOBKHU;

3) BJIalcHUE YHUBEPCAIbHBIM S3BIKOM
MpPOrPaMMUPOBAHUSI BBICOKOTO YPOBHS
(mo  BBIOOpY), TIPEACTABJICHUSIMHU O
0a30BBIX THUMNAX JAHHBIX U CTPYKTypax
JAHHBIX; YMEHHUEM  HCIOJb30BaTh
OCHOBHBIE YIPABJISIONINE KOHCTPYKIINH;
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4) BIageHWE HaBBIKAMH M  OIBITOM
pa3pabOTKK TPOrpaMM B BBIOpAaHHOM
cpene TMpOTrpaMMHUPOBAHUS, BKIIOUYAS
TECTUPOBAaHUE M OTIAAKYy NPOTPaMM;
BIAJICHUE JJICMEHTAPHBIMU HABBIKAMH
dbopmanu3any MPUKIATHON 3a7a4ud U
JIOKyMEHTHUPOBAHHUSI IIPOTPAMM;

5) chopMHpPOBAHHOCTH MPEACTABICHUMN
0 BaXHEHUIMX BHUAAX JUCKPETHBIX
00BEKTOB M 00 HX NPOCTEUIINX
CBOMCTBAx, aJIrOpUTMax aHajM3a JSTHX
00BEKTOB, 0 KOJUPOBAHUU U
JNEKOJUPOBAHUM JTAaHHBIX W TMPUYUHAX
UCKOKCHUSI JaHHBIX TIPU  Tepeaade;
CHUCTEMAaTH3AINIO 3HAHWUN, OTHOCSIINXCS

K MaTeMaTUYECKUM o0OBeKTaM
UH(OPMATHKY; YMEHHE CTPOUTH
MaTeMaTUYECKUE 0OBEKTHI

WH()OPMATUKH, B TOM YHCIIC JIOTHYECKHE
dbopmyIsI;

6) chopMHPOBAHHOCTH MPEACTABICHUI
00 YCTPOMCTBE COBPEMEHHBIX
KOMITBIOTEPOB, O TEHJICHIIUSX Pa3BUTUS
KOMITBIOTEPHBIX TEXHOJIOTHH; O TIOHATHH
"oneparMoHHas cucTeMa' U OCHOBHBIX
GYHKIUSIX OMEpPalMOHHBIX CUCTEM; 00
o0ImMX TNpUHIMIAX Pa3paboOTKu |
GbyHKIIMOHUPOBAHUS WHTEpHET-
MTPUJIIOKEHHU;
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7) chOpMHPOBAHHOCTh TPEICTABICHUN
0 KOMIBIOTEPHBIX CETAX M MX POJIM B
COBPEMEHHOM MHpE; 3HAHUU O0a30BbIX
MIPUHITUTIOB OpraHu3aINH u
(GYHKIIMOHUPOBAHUSI  KOMITBIOTEPHBIX
ceTel, HOpM HH(POPMAIIMOHHON 3TUKHU H

mpasa, IIPUHITUTIOB obecrnieueHus
MH(pOpMAITMOHHOM 0€30I1acHOCTH,
CIIOCOOOB M CpEeACTB  OOecreyeHus
HaJIEKHOTO (GyHKIIMOHUPOBAHUS
cpenctB UKT;

8) BIIaJIcHHE OCHOBHBIMHU CBEICHHSIMH O
0azax JAHHBIX, 1704 CTPYKTYPE,

CpeACTBAax CO3/IaHUs U paOOThI C HUMU;
9) BnameHue OMNBITOM MOCTPOCHHUS U
WCITOJTB30BAHUS KOMITBIOTEPHO-
MaTEeMaTHYECKUX MOJIEJICH, TPOBEICHHUS
JKCIICPUMEHTOB M CTaTUCTHYECKOM
00pabOTKM  JaHHBIX C  TMOMOIIBIO
KOMITBIOTEPA, HUHTEpIIpETaINH
pe3yJIbTaTOB, TIOJIydaeMBIX B  XOJE
MOJICITUPOBAHUSL PEATBHBIX IPOIECCOB;
yMEHHE OIICHUBATH YUCITIOBBIC
napameTpbl MOJICIIMPYEMBIX OOBEKTOB U
IIPOIICCCOB,  TIOJIB30BaThCcs  Oa3zaMu
JAHHBIX ¥ CIIPABOYHBIMH CHCTEMAaMHU;
10) c(hopMHUPOBAHHOCTH YMEHHUS
pabotath ¢ OMOIMOTEKAMU TPOTPAMM;
HaJTUIne OTIBITA HCIIOJIb30BaHUS
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KOMIIBIOTCPHBIX

CpeicTB

NpcaACTAaBJICHUA M aHaJIN3a JaHHBIX.

Vi1
WJUTFOCTPUPOBAT
b yueOHbIE
paboThI ¢
HCII0JIb30BaHUE
M CPENICTB
MH(OpMaMOHH
BIX TEXHOJIOTHH;

BBox u penaktupoBanue 3anucei B 0ase
JTAHHBIX.

N3menenune cTpyKTyphl 0a3bl JaHHBIX.
CopTupoBKa 3anvceli B 3aIaHHON 0a3e JaHHBIX.
[Touck 3anucelt B 3aaHHOI 0a3e JaHHBIX.

V12 co3nasath
uH(OPMAIMOHH
bI€ OOBEKTHI
CIIOKHOU
CTPYKTYDBHI, B
TOM 4YHCJIE
TUIIEPTEKCTOBBI
€ JOKYMEHTHI;

[lepemaya u moOdy4YeHHE COOONIIECHUN IO
AJIEKTPOHHOM TOUTE.

[Touck undopmanuu B rodanbHON ceTU
HNnTepner

V13
IIPOCMaTpPUBATh,
CO3/1aBaTh,
PEIaKTHPOBATH,
COXPAHATH
3amucH B 6a3ax
JTaHHBIX,
MOJTy4aTh
HEOOXOTUMYIO
uHbOpMaITHIO

PenaktupoBanue u dbopmatupoBanue
3aIaHHOTO  TEKCTa, BHIOOp  TMapameTpoB
mpudra.

[IpeoOpazoBanne dopmata TecToBOro (Qaiaa
(mokymenTa)..PenaktupoBanue 3aJaHHOTO
U300pKEHUS C WCIOJIh30BAHUEM Pa3IMYHBIX
VHCTPYMEHTOB U ONEpalni
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IO 3ampocy

II0JIb30BATENS
V15 cobmonars 3HaTh Ha3HA4YCHUE 17} BO3MOKHOCTH
IpaBuia KOMITBIOTEPHBIX CETEN Pa3JINYHBIX YPOBHEH;
TEXHUKU ONKCHIBATH OCHOBHBIE BU/IBI
0€30MacHOCTH U UH(OPMAIIMOHHBIX YCIIyT,
TUTUEHNYECKUE PENOCTABISIEMBIX  KOMITBIOTEPHBIMU
pEKOMeHAaUN CEeTSIMU;

npu OOBACHITH OCHOBHBIE IPUHIIMIIBI TEXHOJIOTUN
HCIIOJIb30BaHUN WNudopmanuu B cetu MuTepue

CPEACTB

MH(pOpMaMOHH

o-

KOMMYHHUKAIHO

HHBIX

TE€XHOJIOTUI

(UIKT);
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