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1. TACHOPT PABOYEHM ITPOT'PAMMBI OBIIIEOBPA3OBATEJBHOM
JUCHUIIVIMHBI «<MATEMATUKA»

1.1. OO6aacTh NnpUMeHeHHs POTrPaMMBbI

PaGouas mporpamma pa3zpaboraHa B COOTBETCTBUU C (pelepalibHbIM ToCydapCTBEHHBIM
00pa3oBaTeNbHBIM CTaHJIAPTOM CpEIHEro o0mero odpa3oBaHus (yTB. MPHUKA30M MUHUCTEPCTBA
obpazoBanuss U Hayku PD ot 17.05.2012r. Ne 413 (c M3MECHEHHSIMHU W JOTOJHEHUSAMH)) U
denepanbHON 00pa30BaTEIBLHON MPOTPaMMON cperHero odmero odpa3zoBaHus (yTB. MPUKA30M
MuHHCTEepcTBa TpocBemennss PO ot 18.05.2023 Ne371), ¢ yuyetrom ¢enepanbHOil paboueit
MIPOrPaMMBbI CPETHETO 00IIIero 00pa3oBaHms MO JUCIHUILTHHE «MareMmaTruka» (0a30BbIl YPOBEHB ),
pexomenioBaHHoi denepaabHbIM TOCYJApPCTBEHHBIM OIOKETHBIM HAay4YHBIM YUpEXKICHHUEM
«MHCcTuTyT cTpaTeruu pa3BuTus oopasoBanus Poccuiickoit akaemMun 00pa3oBaHus, IPUMEPHON
paboueii  mporpammbel  00mIeoOpa3oBaTenbHOM  AWCHMIUIMHBL  «MaTtematukay A
npodeccroHaIbHBIX 00pa3oBaTeibHbIX opranmsanuid ans  YITIC 43.00.00 (43.02.16),
pexomennoBanHoiit ®I'BOY MIIO «MuHcTUTyT pa3BuUTHS NPOGEecCHOHATHLHOTO O00pa30BaHUD)
(yTBepkaeHa Ha 3aceqaHuu CoBeTa IO OLIEHKE COJEpKaHUS U KauecTBa IPUMEPHBIX pabOyux
mporpaMM  00IIe00pa3oBaTENbHOTO M COIHAIBbHO-TYMAHUTAPHOTO  IIUKJIOB  CPEIHEro
npodeccnoHaTbHOTO 00pazoBanus (mpoTokoid oT 30.11.2022r. Nel4)).

Pabouas mporpamMma o0611eo0pa3zoBaTeIbHON AUCHUILTUHBI SIBISIETCS YAaCThIO OCHOBHOMU
npodeccuoHanbHOM oOpa3zoBarenbHOM mnporpamMmbel B coorBerctBuu ¢ PI'OC CIIO mno
crenrainbHocTd 09.02.07 UndopmanmoHHbie CUCTEMbl W MPOrpaMMHUPOBaHMe, BXOJSIICH B
ykpynHeHnyto rpymiy 09.00.00 UndopmaTnka 1 BBIYMCIUTEIbHAS TEXHHKA.

PaGouas mporpamma 0011€00pa3oBaTeNbHON AUCHUIUIMHBI MOKET OBITH HCIIOJI30BaHA
JpyrMMH  00pa30BaTENIbHBIMM  YUPEXKJIECHUSAMU NPOPECCUOHANBHOIO M JONOJIHUTEIBHOIO
00pa30BaHusl, peaIn3yoIUMI 00pa30BaTEIbHYIO IPOrpaMMy CPEAHEro 00IIero 00pa3oBaHUsl.

1.2. MecTo IMCHUMIVIMHBI B CTPYKTYpe NpPog)ecCHOHATBHONH 00pa30BaTeIbHON NMPOrPaMMbI
CIIO: pucuurianHa BXOAMUT B 001ieo0pa3oBaTeibHbIi HUKII, SBISETCS NPOQUIbHOMN, U3ydaeTcsl Ha
yIi1yOJIeHHOM YPOBHE.

1.3. Ileu U UIAaHMpPYeMble pPe3yJbTAThbl OCBOCHHUS AN CHUIINHBI:

1.3.1. lHeap AuCHUILIHHBI

ConepkaHnre mporpaMMmbl  001I€00pa30BaTENILHOM — IUCHUIUTMHBI  «MareMaTuka
HAIPaBIEHO HA JIOCTHKEHHUE Pe3ybTaTOB €€ M3y4eHHUs B cOOTBEeTCTBUU ¢ TpeboBaHusmMu OI'OC
COO c yuerom npodeccuonansuoit HanpasienHoctu GI'OC CIIO.

[TpropuTeTHBIME LIETISIMU O0yUEHUSI MaTEeMaTHKe Ha yIIIyOJICeHHOM YPOBHE SIBIISIOTCS:

GbopMUpOBaHHE IEHTPAIBHBIX  MAaTeMaTHYCCKUX TOHATHH  (YMCIIO, BEJIMYWHA,
reoMerpuueckas Qurypa, MepeMeHHas, BEpPOSTHOCTh, (QYHKIUS, NPOU3BOAHAS, HHTErpan),
00eCIeYnBarOIINX TPEEMCTBEHHOCTh M IEPCIEKTUBHOCTh MAaTEMaTHYEeCKOro 00pa3oBaHUs
00y4armuxcs;

MOJIBEJICHUE O0YJarONIMXCs Ha JOCTYITHOM JIJII HUX YPOBHE K OCO3HAHHIO B3aWMOCBSI3H
MaTEeMAaTHKU U OKPY)KAIOIIEro MHpa, MOHUMAHUI0 MAaTEMaTHKHU KaK 4acTh OOIIeH KyJIbTYpbI
YeJI0BEYECTBA,

pa3BUTHE  HMHTEJUIGKTYaIbHBIX W  TBOPUECKHUX  CIIOCOOHOCTEH  OOydYarommxcs,
MO3HABATEIIFHON aKTUBHOCTH, UCCIICIOBATEIICKUX YMEHHA, KPUTHIHOCTH MBIIIUICHUS, HHTEpeca
K U3YYCHHIO MAaTEMAaTUKH;

dbopMupoBaHre QYHKITMOHATHEHOW MAaTEMAaTHIECKON rPaMOTHOCTH: YMEHHS PACIIO3HABATh
MaTeMaTHYECKUE aCTIeKThl B PealIbHBIX )KU3HEHHBIX CUTYAIIUSAX U MPU U3yUYEHUH JPYTUX YIEOHBIX



MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEW, (OpMyIHpoBaThb MX Ha SI3bIKE
MaTE€MaTUKU M CO3/1aBaTh MaTEeMaTUYECKUE MOJEIH, MPUMEHATh OCBOEHHBIM MaTeMaTH4eCKui
anmapar JUIsl pelleHUs NPaKTHUKO-OPUEHTUPOBAHHBIX 33/1ay, WHTEPIPETHUPOBATh U OLIEHHWBATH
MOJIyYEHHBIE PE3YJIbTaTHI.

1.3.2. Ilaanupyemble pe3yJbTaThl OCBOEHHUSI 001Ie00pa30BaTEJbHOH [IUCHUILIMHBI B
coorBercTBHHU ¢ PI'OC CIIO 1 Ha ocHOBe PI'OC COO
Ocoboe 3HaueHmne JUCUUIUTMHA HMeeT pHu GpopmupoBanuu u passutun OK u ITK.



OO01Ire KOMIIETEHIINT

[Tnanupyemblie pe3yabTaTbl 00yUeHuUs

Oo6mme
(JIMYHOCTHBIC U METAINIPEIMETHBIC)

JucuunnuHapHbie
(npenmMetHble pe3ysbTathl B cooTBeTcTBHU ¢ DI'OC COO)

OK 01

Bribupats ciocoOst
pelieHus 3a1a4
npodeccHoHATEHOM
JESATSIbHOCTH
IMPUMCHUTCIIBHO

K Pa3IMYHbIM
KOHTCKCTaM

- TOTOBHOCTh K Tpydy, OCO3HaHUE IIEHHOCTH
MacTepCTBa, TPYA0II00HE;

- TOTOBHOCTb K aKTHMBHOH  JIEATCIBLHOCTH
TEXHOJIOTUYECKON U COLMAIIBHON HAITPaBJICHHOCTH,

CHOCOOHOCTh ~MHUIMHMPOBATH, IJIAHUPOBATh MU
CaMOCTOATCIIbHO BBITNIOJIHATD TaKYI0 JCATCIbHOCTD,
- UHTEpeC K Pa3INYHbIM chepam
poeCCHOHAIBHON e TEIHHOCTH,

OBnagenue YHHUBEpCAIbHBIMU y4eOHbIMU
II03HaBaTCJIbHBIMU I[ef/'ICTBI/ISIMI/II

a) 6a30BbI€ JJOIMUECKUE JICHCTBUS:

- CaMOCTOSITENIEHO ¢dbopMyMpoBaTh )51

aKTyaJIu3upoBaTh MpPOOIEMyY, paccMaTpuBaTh €€
BCECTOPOHHC;

- YCTaHaBIMBAaTh CYIIECTBEHHBI TPU3HAK WU
OCHOBAaHUsA JIA CpaBHCHI/ISI, Knaccn(bm(auml nu
0000IIEeHHS;

- ONpeNeNsITh IeTH JIeATEIHHOCTH,
napaMeTpsl U KPUTEPUHU UX JOCTUKCHHUS,
- BBISABJIATH 3aKOHOMCpHOCTI/I nu HpOTHBOpC‘II/ISI B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCHUTH KOppeKTI/IBLI B ACSATCIIBHOCTDh, OIICHUBATH
COOTBETCTBHE PE3yJbTATOB IIEJISIM, OIICHUBATH
PUCKU TIOCTIEACTBHIA NESTENbHOCTH,

- paSBI/IBaTI) eraTI/IBHOG MBIIIJICHHUC HpI/I peIHeHI/II/I
KU3HEHHBIX TIPOoOIIeM

0) 0a30BbBIC UCCIIEIOBATEIbCKUE ICHCTBUS:

3aaaBaTb

- BIAJCTh METOAAMH [0KAa3aTeNIbCTB, AJITOPUTMAMU PELICHUS 3a1a4; YMEHHUE
bopMyIHpOBaTh OIpEeNeHUs,, AaKCHOMbI U TEOPEMbl, NPUMEHATh WX,
IIPOBOJUTH JOKA3aTEIIbHBIC PACCYKICHUSA B XOI€ PELICHU 3a/1a4;

- YMETh ONIEpUPOBATh MOHATUSIMH: CTECIIEHb YUCIIA, JIOTapu(M YHCIa; YMEHUE
BBINOJIHATh BBIYMCICHHE 3HAYEHUH M IpeoOpa3oBaHUs BBIPAKEHHUH €O
CTeTIeHSIMU W JiorapudmMamu, TpeoOpa3oBaHUs JPOOHO-PAMOHATIBHBIX

BBIPXKEHHUI;
- YMEThb ONEPUPOBATH MOHATUAMHU: PAUUOHAIBHBIE, HPPALHOHAIBHBIC,
MOKa3aTelbHble, CTENEHHbIE, Jorapumuueckue, TPUTOHOMETPHUUECKHE

YpaBHEHHUS U HEPABEHCTBA, UX CUCTEMBIL;
- yYMeTb OIEpUpOBaTh MOHATUAMM: (YHKLHS, HENpepbiBHAS (QYHKLHA,
IIPOM3BOJHAs, NEpBOOOpa3Has, ONPEIENICHHBbI HMHTErpaj; yMeTb HaXOAWUTh
IPOM3BOJIHBIE 3JIEMEHTApHBIX (DYHKIMA, UCIIOB3Ys CIIPAaBOUYHbIE MaTEpUAIIbI;
UCCJIEIOBAaTh B NMPOCTEHIINX CiIydasiX (yHKIHUU HA MOHOTOHHOCTb, HAXOAUTh
HauOoJpIINE W HaWMEHbIIME 3HaueHus (QyHKIMA; CcTpouTh Trpaduku
MHOIOWJIEHOB C MHCIIOJIb30BaHMEM allapara MaTeMaTHYeCKOro aHalu3a;
INPUMEHATh TNPOU3BOJHYIO MpPHU pEIIeHUM 3a/ad Ha JBW)KEHHUE, peIlaTh
MPAKTUKO-OPUEHTUPOBAHHbIE 3a/ladyl Ha HauOoJIbIIME M HaWMEHBIINE
3HAYEHMS, HA HAX0XIEHUE IIyTH, CKOPOCTH U YCKOPEHMUS;

- YMETh ONEpUpPOBaTh MOHATUSAMU: pallMOHANIbHAs (YHKIMS, MOKa3aTelbHas
byHKIM, CTETICHHAs byHKIM, JorapupmMuyuecKas byHKIHA,
TPUTOHOMETpPUYECKHE (QYHKIMH, OOpaTHble (GYHKIUH; YMEHHE CTPOHTH
rpaduku M3y4deHHbIX (YHKIUH, HCHONB30BaTh TIpa@UKu MPU H3YYEHUU
IPOIIECCOB M 3aBUCUMOCTEH, NpH peleHHH 3a4ad U3 JPYyTux Yy4yeOHBIX
MPEIMETOB U 3a/1a4 U3 PeajbHOM KU3HU; BbIpaXkaTh (OpMyJIaMU 3aBUCHUMOCTH
MEX/Y BEIUYMHAMU;

- YMETh peuiaTh TEKCTOBbIE 3a/1a4M Pa3HbIX TUIIOB (B TOM YKCJIE€ HA MIPOLIEHTHI,
JIOJIM M YacTH, Ha JBMKEHHE, paboTy, CTOMMOCTh TOBAapOB U yCIYT, HAJOIH,
3ajaud K3 O0OJacTH yNpaBieHMs] JUYHBIMH U CEMEMHBbIMU (UHAHCAMHU);




- BJIaJIETh HaBBIKAMU Y4eOHO-HCCIIEIOBATEIbCKON 1
MPOEKTHOW JIESITEIbHOCTH, HABBIKAMHU pa3peIlieHHs
pooem;

- BBIBJISATH TPUYUHHO-CIICACTBEHHBIC CBS3U U
AKTYAJIM3UPOBATh 3a7a4y, BbBIABHUIATb T'HIIOTC3Y €€
pelieHus, HAXOJIUTh apryMEHTbI TSt
JI0Ka3aTeIbCTBA CBOMX YTBEPIKACHUH, 3ajaBaTh
napameTpbl U KpUTEPHH PEIICHHUS;

- AHaJIM3WpOBaTh IIOJIYYCHHBLIC B XOJAC PCUICHUA
3a7a4d pe3yJbTaThl, KPUTHYECKH OIECHHBATh WX
JOCTOBEPHOCTh, IPOTHO3UPOBATh H3MCHEHHE B
HOBBIX YCIIOBHUSX;

- YMCTb NEPCHOCUTH 3HAHUA B IMO3HABATCIIbHYIO U
MPaKTHYECKYIO 00JIaCTH KU3HEACITEIIbHOCTH;

- yYMETb MHTEIPUPOBATh 3HAHUA U3 Pa3HBIX
MPEIMETHBIX 00JIacTel;

- BBIABUTAaThb HOBBIC naeu, npez[naraTL
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;

u CIIOCOOHOCTD HuX HCITIOJIL30BaHUS B

MMO3HABATEILHON U COLMAIbHOM IMPaKTUKE

COCTABJIATh BBIPA)KEHUS, YPAaBHEHUS, HEPABEHCTBA M UX CHCTEMBI 10 YCIIOBHUIO
3aJjauy, UCCIeI0BaTh MOTY4YEHHOE PEIlIeHUE U OLIEHUBATh IPaBJON0100HOCTh
pe3yJIbTaTOB;

- yMeThb OIEepUpOBaTh MOHATUSAMH: CpeaHee apu(pMETHUEcKoe, MeEIHaHa,
HanOoJpIllee ¥ HAaWMEHbIIEE 3HAYEHUS, Pa3Max, AUCHEPCHs, CTaHAAPTHOE
OTKJIOHEHHE 4YHCIOBOrO Habopa; yMeTb U3BJIEKaTh, HHTEPIPETUPOBATH
uHpOpPMALIMIO, TMPEJICTaBICHHYI0 B TalnMIaXx, Ha auarpaMmax, rpadmukax,
OTPaKAIOIIyl0 CBOMCTBA peaJbHBIX IPOLECCOB U SBJIECHUI; IMPeICTaBIATh
MH(POPMALIKIO C TOMOIIBIO TAaOJIHII U TUArpaMM; UCCIIEI0BATh CTATUCTHYECKUE
JTaHHbIE, B TOM YHCJIE C IPUMEHEHUEM IpaUUecKX METOAOB U 3JIEKTPOHHBIX
CPE/CTB;

- YMETb ONEepUpOBaTh MOHATUAMHU: CIy4allHBIA ONBIT U CIy4daiiHOE COOBITHE,
BEPOSITHOCTh CIyYaHOTO COOBITHS; YMEHHE BBIYHCISATH BEPOATHOCTH C
UCIOJIb30BaHUEM IpaUUEeCKUX METOAOB; MPUMEHATh (GOPMYJIbI CIOXKEHUS U
YMHOXXEHUS BEPOATHOCTEH, KOMOMHATOpHBIE (PAKTHI U (POPMYIIBI TPU PELLICHUH
3ajjay; OLIGHUBAaThb BEPOSTHOCTH pEAbHBIX COOBITHH; 3HAKOMCTBO CO
CIly4aifHBIMU BEIMYMHAMH; YMEHUE TIPUBOIUTH MPUMEPHI TIPOSBICHUS 3aKOHA
OOJIBLIMX YKCEI B IPUPOAHBIX M OOLIECTBEHHBIX SBICHUSX;

- YMETh ONEPUPOBATh MOHATUSAMH: TOUKA, MPsAMasi, TNIOCKOCTbh, MPOCTPAHCTBO,
JIBYTPaHHBIA  yrojl, CKpeLIMBaloOIIMecs TNpsMble, MNapaIeIbHOCTh U
NEPIEHANKYISAPHOCTh MPSIMBIX M TUIOCKOCTEH, yrojl MEXIy MPSIMBIMH, yTOJ
MEXIY MPSIMON M IJIOCKOCTBIO, YIOJI MEXJY IJIOCKOCTSMHU, PAacCTOSHHE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHUE MEXKIY MPSIMBIMH, PACCTOSHHE MEXIY
IUIOCKOCTSIMH; YMEHHUE UCIOJIb30BaTh MPH PEIICHUH 3a]au U3yUeHHbIe (aKThI
U TEOpEeMBbl I[UIAHUMETPUHU; YMEHHE OIICHWBaTh pa3Mepbl O00BEKTOB
OKPY>KaIOIIero MUpa;

- YMETh ONEpPHPOBATH MOHATUSMHU: MHOTOTPAHHUK, CEUEHHE MHOTOTPAaHHUKA,
KyO0, mapajuienenumnes, npusMa, nupamMmuaa, Gurypa u moBepXHOCTb BpALICHHUS,
IWIMHAP, KOHYyC, map, cdepa, cedeHuss (UTypbl BpalICHUsS, IUIOCKOCTH,
Kacaromasicsi cepbl, LWIMHIPA, KOHYyCa, MU0 b TOBEPXHOCTH MHPAMM/IBI,
MIPU3MBI, KOHYCa, [IIJIMHIPA, TUI0Maas cQepsbl, 00beM Ky0a, MpSIMOyTOIbLHOTO
napajjenenunena, MUpaMuIsl, IpU3Mbl, HAJIMHIpPA, KOHYycCa, 1Iapa; yMEHHe
n300pakaTh MHOTOTPAHHUKH M TIOBEPXHOCTH BpAIIIEHHSI, UX CEYCHUS OT PYKH,




C MOMOILBIO YEPTEHKHBIX MHCTPYMEHTOB M AJIEKTPOHHBIX CPEJICTB; YMEHME
pacrio3HaBaTb CHMMETPHIO B IIPOCTPAHCTBE, YMEHHME pPAaCIO3HaBaTh
[IPaBWJIbHBIE MHOT'OI'PaHHUKH;

- YMETb OIEPUPOBATH MOHATHAMM: JBM)KEHHE B IPOCTPAHCTBE, IOJOOHBIE
(GUrypsl B MpOCTPAHCTBE; NCIOIB30BATH OTHOLICHHUE IJIONIAICH MOBEPXHOCTEH
1 00beMOB MOJOOHBIX (GUTYD MPH PEIICHUH 3a71aY;

- YMETb BBIUUCIISATH I'€OMETPUYECKUE BEJIWYMHBI (UIMHA, YIroJj, IUIOUIajb,
00BbeM, IO/ TOBEPXHOCTH), UCIOIb3Ys U3yUEHHbIE (POPMYIIBI U METO/IBI;
- YMETb OIEpPUPOBATh MOHATHSAMH: MPSMOYrOjbHasi CUCTEMa KOOpIMHAT,
KOOPJIMHATBI TOUYKH, BEKTOP, KOOPJMHATHI BEKTOPA, CKAJIIPHOE ITPOU3BECHHUE,
YTOJI MEXJly BEKTOpaMH, CyMMa BEKTOPOB, IIPOM3BE/IEHUE BEKTOpPA HA YUCIIO;
HaXOJUTh C MOMOIIBIO U3YYEHHBIX (POPMYJI KOOPAHMHATHI CEpelMHbl OTPE3Ka,
paccTosiHue MEXIY JBYMs TOUKaMU;

- YMeTh BbIOMpPATh MOAXOJAIIMN HM3Y4YEHHBIH METOJ IVl pEIleHUs 3aJauu,
pacrio3HaBaTh MaTeMmaThdyeckue (aKkThl W MaTeMaTHYecKHe MOJEIH B
IPUPOJHBIX U OOLIECTBEHHBIX SBJICHUSAX, B MCKYCCTBE; YMEHHME MPHUBOAMUTH
IIpUMEPBl  MATEMaTH4YECKUX  OTKPBITHM  POCCUMCKOW M MHUPOBOHU
MaTEMaTHYECKON HAYKH.

- YMEThb ONEpUpOBaTh MOHATUSMHU: OIpEICIICHNEe, aKcuoma, Teopema,
CIIEICTBUE,  CBOMCTBO,  IPHU3HAK,  JIOKA3aTEIbCTBO,  PAaBHOCUJIbHBIE
bopMyupoBKHM; yMeHHE (OpMyIHpOBaTH OOpaTHOE M MPOTHBOIOIOKHOE
YTBEPKACHHUE, IPUBOAUTE NIPUMEPHI U KOHTPIPUMEPBI, UCIIOJIB30BATH METOJ
MaTeMaTUYeCKON WHIYKIMH; MPOBOAUTH JI0Ka3aTeIbHbIE PACCYXACHUS IpPU
pELIEHNN 3a]a4, OLIEHUBATh JIOTMYECKYIO ITPaBIIIBHOCTD PACCYKICHMI;

- YMETb ONEpUPOBATH MOHATUAMU: MHOKECTBO, TOJIMHOKECTBO, OTIEpALlUU HAJl
MHO’KECTBAMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapar
JUTSL OTIMCaHUsl PeasIbHbIX MPOLIECCOB U SIBJICHUI MpU pEelIeHUU 3a/ay, B TOM
quciIe U3 APYTUX y4eOHBIX MPEIMETOB;

- YMETh ONEPUPOBATh MOHATUIMHU: Tpad, CBSI3HBIN rpad, AepeBo, UK, Tpad Ha
IUIOCKOCTH; YMEHHE 3aJ[aBaTh U OMUCHIBATh rpadbl pa3IndHbBIMKU CIIOcO0aMUu;
MCI0JIb30BaTh Ipadbl IPH pElIeHUH 3a]1a4;




- yMeTh CBOOO/IHO OTIEPHPOBATH MOHATHIMHU: COUETAHHE, IIEPECTAHOBKA, YHCIIO
COYETaHul, 4YUCIIO IepecTaHOBOK; OWHOM HblOTOHA; yMeHHE NPUMEHATh
KOMOWHATOpHBIE (DAaKThI U PACCYXKACHUS IS pEILICHHs 3a/1a4;

-yMETb OIEPUPOBATh NOHATUAMU: HATypalIbHOE YUCIIO, 1IEJI0€ YUCIIO, OCTATOK
0 MOJYNIO, PAlMOHAIBHOE YHCIO, HPPALMOHATIBHOE 4YHCIO, MHOXECTBA
HaTypaJbHbIX, LEJNbIX, PALUOHAIbHBIX, ICHCTBUTENBHBIX YHCEN; YMEHHE
UCTOJIb30BaTh MPU3HAKUA JEIIMMOCTH, HAUMEHBIIUN OOIIMK JenuTenh |
HalMeHblIee ollee KpaTHOe, alropuTM EBKiuaa npu pelieHuu 3ajad;
3HAaKOMCTBO C Pa3JIMYHBIMH MTO3UIIMOHHBIMHA CUCTEMaMH CUHCIICHHS,

- YMeTb CBOOOJIHO OIEPUPOBAThH MOHATUSAMU: CTENEHb C LEJIBIM I10Ka3aTelIEM,
KOpEHb HATYpaJlbHOW CTENEeHH, CTENECHb C pAlUOHAIBHBIM II0Ka3aTeleM,
CTEIIEHb C JACHCTBUTENIbHBIM (BEIIECTBEHHBIM) IIOKa3aTeseM, Jiorapudm uuca,
CHHYC, KOCUHYC ¥ TAaHT€HC ITPOU3BOJILHOTO YHCIa,;

- yMeTb  OIEpPUPOBaTh  HOHATHAMM:  TOXKIECTBO,  TOXKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa YpaBHEHUH U
HEPaBEHCTB, PABHOCWIBHOCTb  YpPaBHEHUH, HEPAaBEHCTB M  CHUCTEM,
panroHaIbHbIE, UppanroHaIbHbIE, MOKa3aTesbHbIE, CTETICHHBIE,
JorapupMHUUECKUe, TPUTOHOMETPUYECKHE YpaBHEHMs, HEpaBeHCTBA U
CHCTEMBI; YMEHHE pElIaTh YpaBHEHUS, HEPABEHCTBA M CHCTEMBI C TIOMOIIHIO
pasIMYHBIX NPUEMOB; pellaTh YpaBHEHHs, HEPABEHCTBA M CHUCTEMBI C
napamMeTpoM; IPUMEHSTh yPaBHEHHS, HEPABEHCTBA, MX CHCTEMBI JIJISl PEIICHUS
MaTeMaTHYeCKUX 3a/a4 U 3aJad U3 Pa3IM4HbIX o0JacTeil HayKu U peabHON
KHU3HH,

-yMeTb CBOOOJHO OINEpPUPOBATH MOHATHAMU: Tpapuk QyHKIUHM, oOpaTHas
GyHKIUS, KOMIIO3ULMS (QYHKUMH, JMHEHHas (QYHKUMS, KBaJIpaTU4yHas
¢byHKIMA, cTeneHHas QYHKIMA C LIEJIbIM I0Ka3aTesieM, TPUTOHOMETPHUECKUE
¢byHKIMM, OOpaTHBIE TPUTOHOMETpHUYeckHe (YHKIMHU, TOKa3aTelbHas U
Jorapupmuueckas pyHKIUU; yMEHUE CTPOUTH rpaduku GyHKINHN, BHITIOIHATh
npeoOpa3zoBanus rpadukoB QyHKUINH;

YMEHHE UCMOIb30BaTh TpapuKu (QYHKUMH A HM3y4eHHsS IPOLECCOB U
3aBUCUMOCTEH TPH PEIICHWH 3a/1a4 U3 JPYTHX YYeOHBIX TPEAMETOB U W3
peasbHOM JKU3HHU; BRIpaXKaTh (popMyJiaMi 3aBUCUMOCTH MEK/Y BEIMYHHAMU;




YMEHHE CBOOOJHO  ONEpUPOBATh  MOHATUAMHU: YETHOCTh  (DYHKIIHMH,
HNEPUOJMYHOCTh  (YHKLUH, OIPaHUYEHHOCTb (YHKLIHMH, MOHOTOHHOCTh
¢yHKIMH, SKCTpeMyM (YHKIMHM, HauOoJblllee W HaMMEHbIIEee 3HAUYCHUS
(GYHKLIMU Ha IPOMEKYTKE; yMEHUE IPOBOAUTH HCCiel0BaHUE QYHKIIUHU;
YMEHHE HCIOJb30BaTh CBOMCTBA M Tpapuku (GYHKIMHA JUISI pELICHUs
YpaBHEHMH, HEpaBeHCTB M 3ajad C [apaMeTpamu; u300paxkaTb Ha
KOOPJHMHATHOM IIJIOCKOCTH MHOYKECTBA PEILICHUI YPaBHEHUM, HEPAaBEHCTB U UX
CHUCTEM;

- yMeTb CBOOOJHO ONEPUPOBATH MOHITUSIMU: IOCIIEJOBATEIBHOCTD,
apudMeTHUecKass Nporpeccusi, reoMerpuyeckas mporpeccusi, OECKOHEYHO
yObIBaroLIas reoMeTpHYecKast Iporpeccusi; yMEHHE 3a/1aBaTh
[0CJIEI0BATEIBHOCTH, B TOM YHUCIIE C TOMOILBIO PEKYPPEHTHBIX (OpMYJI;

- YMETh ONEpUPOBATh TOHSATHSIMH: HENPEPHIBHOCTh (YHKIMH, ACUMIITOTHI
rpaduka GyHKIMH, IepBasi U BTOpas NPOU3BOHAS (GYHKIIUU, FEOMETPUIECKUI
U (QU3MUYECKUI CMBICT TPOM3BOJIHOW, IepBoOOpa3Has, OIpeaeICHHBIN
UHTErpaj; yMEHUE HaXOAUTh acUMNTOTHl rpaduka (QYHKUUH; yMEHUe
BBIUHCIIATh MPOU3BOJHBIE CYMMBbI, MPOU3BEAEHUS, YACTHOTO U KOMIIO3UIINH
(byHKIMH, HAXOAUTh YpaBHEHUE KacaTelbHOH K rpaduky QyHKLIUY;

YMEHHE HCIIONb30BaTh IPOU3BOAHYIO Ui HCCIENOBaHUS (QYHKIUHM, IS
HAaXO0X/ICHNS HAWTy4lIero PELIEHUs B IPUKIIAJHBIX, B TOM YHCJIE COLIMAIBHO-
HSKOHOMHUYECKUX U (QU3UYECKHX 3a7ayax, A OIpeNeleHHUs] CKOPOCTH H
YCKOPEHHUS; HAXOAUTh IUIOMAAN U 00bEeMbl (PUIyp C MOMOIIBIO MHTErpasa;
IPUBOJIUTH TPUMEPHl MATEMaTUYECKOTO MOJEIUPOBAHUS C IOMOIIBIO
muddepeHIMaTbHBIX YpaBHEHU;

- YMEThb OIEpUpOBaTh MOHATUSIMH: KOMIUIEKCHOE 4YHUCIJIO, COMpSKEHHbIE
KOMIUJIEKCHBIE YHCIIa, MOJAYJb M apryMEHT KOMIUIEKCHOTO uucia, (opma
3alUcH KOMIUIEKCHBIX 4YHcell (TeoMeTpudeckasi, TPUTOHOMETpUYEcKas W
anreOpanyeckas); yMETb NPOM3BOJIUTH apu(METHYECKHe JEUCTBUS C
KOMIUIEKCHBIMU ~ YWCJIaMM;  HPUBOJUTH  TNPUMEPHl  HCIOJIb30BAHUS
KOMIUIEKCHBIX YHUCEIT;

- yMeTh CBOOOJIHO OINEpPUPOBATH MOHATHUSIMU: CpelHee apuMeTHdecKoe,
Me/nuaHa, HauOosblllee W HAMMEHbIIEe 3HAYEHUs, pa3Max, IHucrepcus,
CTaHJapTHOE OTKJIOHEHHE Ul OMNMCAHMSI YHCIOBBIX JIaHHBIX; YMEHHE




UCCIIEI0BaTh CTAaTUCTUYECKUE JaHHbIE, B TOM 4YHCIE€ C IPUMEHEHHEM
rpaMuecKux METOJOB U 3JIEKTPOHHBIX CPEICTB; IpadMuyecKHd HCCIIEN0BATh
COBMECTHBIE HAOJIIOJICHUS C IOMOIIBIO MarpaMM pacCEUBaHUS U JIMHEHHOU
perpeccuy;

- YMETh HaXOJUTh BEPOSITHOCTU COOBITHI C HCIOJNBb30BaHUEM IpauUeCcKUX
METO/0B; IPUMEHATh AJISl PELIeHUs 3a1a4 (POPMYJIbI CII0KEHUS U YMHOKEHUS
BEPOSTHOCTEH, (HOpMydy TMOJHOW BeposTHOCTH, (opmyny bepuym,
KOMOUHATOpHbIE (akThl U (OPMYJIbI; OLICHHBATh BEPOSATHOCTH PEAbHBIX
CcOOBITHI; yMEHHE OIEpUPOBATH MNOHATUSAMU: CiydailHas BEJIUYMHA,
pacnpeziesieHue BEpOSATHOCTEH, MAaTEeMATHUYECKOE OXHMIAHUE, JHUCIEPCHUs U
CTaHJAPTHOE OTKJIOHEHHE CITy4YaliHOW BEMYMHBI, QYHKIUHU paclpeesieHus U
IUIOTHOCTH PaBHOMEPHOTO, I10KA3aTE€JIbHOIO U HOPMAJIBHOIO PaclpeesICHU;
YMEHHE HUCIOJIb30BaTh CBONCTBA M3YYEHHBIX PACIpPENEICHUM AJis pelleHUs
3ajjay; 3HAKOMCTBO C TMIOHATHUAMHU: 3aKOH OOJIBLIMX YHUCEN, METOMAbI
BbIOOPOYHBIX MCCIEAOBAHUN; YMEHUE NPUBOJUTH HPUMEPHI IPOSIBICHUS
3aKOHa OOJIBIIMX YKCE B IPUPOTHBIX U OOIECTBEHHBIX SBICHUSAX;

- yMeTb CBOOOJHO ONEPUPOBATh MOHATHSMH: TOYKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyU, INIOCKUH YTOJl, ABYTPAHHBIN yToJI, TPEXIPaHHBIN
yToJ, IEpPECEeKarolMecs, IapajlIeIbHBIE M CKPEIIUBAIOIIUECS IPSMBIE,
NapaJuIeIbHOCTD U NEPIEHINKYIISIPHOCTD MPSAMBIX U IIJIOCKOCTEH, IOl MEKIY
MPSIMBIMHU, YTOJ MEXIY MPSIMOM U IJIOCKOCTBIO, YIOJ MEXAY IJIOCKOCTSAMU;
YMEHHE HUCMOJIb30BaTh NPU PELICHUH 3a]ad HU3ydeHHbIe (AaKThl U TEOPEMbI
IUIAHUMETPHUH; YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB B OKPYXKAIOIIEM MHUPE;
YMEHHME ONEPUPOBATH MOHITUSIMH: MHOTOTPAHHHUK, CEUEHUE MHOIOTPaHHMKA,
MPaBWIbHBI MHOTOTpaHHHK, MpU3Ma, NMUpamMuaa, Gurypa U NOBEPXHOCTb
BpallleHNs, LWIMHAP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CCUCHUS
KOHyCa ¥ LMIUHAPA, NMapajuIeIbHBIE OCH WIM OCHOBAaHHUIO, CEYEHHWE IIapa,
IUIOCKOCTB, Kacaromasics cepsl, HWIMHIPA, KOHYCA; YMEHHE CTPOUTh CeUeHUE
MHOTOTpaHHHKa, H300pa)kaTh MHOTOIPAaHHUKH, (GUTYpPhl U TOBEPXHOCTH
BpallleHUs, UX CEYEHMs, B TOM YHCIE C TOMOIIbIO IJIEKTPOHHBIX CPENCTB;
yMEHHE NPHUMEHSATHh CBOMCTBA TE€OMETPUYECKUX (UTYp, CaMOCTOSITENBHO
(bopMyaMpOBaTH OIpENeNIeHUs] U3y4daeMbIX (UTyp, BBIABUIaTh THIIOTE3BI O
CBOMCTBaX M TpPHU3HAKAX TIeOMETpHUYEecKUX (uryp, 0OOCHOBBIBATH WJIU




OTIPOBEPraTh UX; YMEHHE MPOBOAUTH KIACCUPUKAIMIO (PUTYDP MO Pa3IUYHBIM
IPU3HAKAM, BBIIIOJHATh HEOOXOAUMBIE JONOJHUTENbHbIE TOCTPOCHMS;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHAMHU: IUIOMIAAbL (PUTYpBI, 00bEM
Gburypsl, BeJIMYMHA YIJIa, PACCTOSIHUE OT TOYKH 0 IUIOCKOCTH, PACCTOSHUE
MEXIY TNPSMBIMH, PACCTOSHUE MEXKIY IUIOCKOCTSMH, IUIOMAAb chepsl,
IUIOIIA/b IIOBEPXHOCTH MUPAMU/IbL, IPU3MBbI, KOHYCA, LIMIIMHAPA, 00bEeM Ky0a,
IPSIMOYTOJIBHOTO NapaljiesIenuIeaa, ipaMUIbl, IPU3MBbI, [IWJINHAPA, KOHYCAa,
11apa; yMEHHEe HaXOUTh OTHOILIEHHE 00BEeMOB OJJOOHBIX (HUTYD;

- yMeTb CBOOOJHO ONEPUPOBATh MOHATHAMH: JBUXKECHHE, NapaieabHbIN
IEPEeHOC, CUMMETpPHMs Ha IUIOCKOCTY U B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue 1Mo100us, MOA0OHBIE (HUTYPHI; YMEHHE PACIIO3HABATH PAaBHBIC
U 1oj00HbIe (GUIYpbl, B TOM 4YHCJIE€ B IPUPOAE, MCKYCCTBE, apXUTEKTYpE;
YMEHHE  HCIIOJIb30BaThb  IEOMETPUYECKHE  OTHOULICHMS, HaXOJIUTh
reOMETPUUYECKUE BEIUYMHBI (JUIMHA, YroJj, IUIOIab, 00beM) IpU PELICHUU
3a/1a4 U3 JPYTruX Y4eOHBIX IPEIMETOB U U3 PEaTbHOM KU3HU;

- yMeThb CBOOOJHO ONEpPUPOBATh MOHATUAMH: HPSIMOYIOJbHas cCHCTEMa
KOOpJIMHAT, BEKTOpP, KOOPJAMHATHI TOYKHM, KOOPAMHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOU3BEICHUE BEKTOPA Ha YUCIIO, pa3IoKeHHE BEKTOpa Mo 0asucy,
CKaJIsIpHOE NTPOU3BEACHNE, BEKTOPHOE IPOU3BEICHUE, YTOJI MEKY BEKTOPaMU;
YMEHHE HCIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIM METOJ AJS pEeLIeHUs
FeOMETPUUECKUX 3aJad M 3a/ay JPYruX y4eOHbIX MpPeIMETOB; ONEpPUpPOBATh
MOHATUSAMH: MaTpula 2X2, oNpeeNuTeNb MaTPHUIIbl, FEOMETPUUYECKUN CMBICIT
OTpeeUTeNs;

- YMETb MO/IETIMPOBATh PEAJIbHbIE CUTYallUH Ha 3bIKE MAaTEMaTHKH; COCTABIIATh
BBIPQXXCHUSI, YPaBHEHHs, HEPABEHCTBA U UX CHCTEMbI IO YCJIOBHIO 3aJayH,
UCCIIEIOBaTh TOCTPOECHHBIE MOJIENIM C WCIOJB30BAHUEM armapara anreOpsl,
MHTEPIPETUPOBATh IOJYYEHHBIH pe3ynbTar; CTPOUTh MaTeMaTHYeCKHe
MO/JIEJH C IIOMOILBIO TEOMETPUUYECKUX TTOHSTHUN U BEIIMUUH, PEIIATh CBSI3aHHBIE
C HHUMH TpaKTUYECKHE 3aJlauM; COCTaBISATh BEPOSTHOCTHYIO MOJEIb U
MHTEPIPETHPOBATh MOJYYECHHBIH pe3yJbTaT; peIIaTh NpPUKIaJHBIE 3a7aud
CpPEeICTBAMH MaTeMaTHYeCKOro aHajiu3a, B TOM 4YHCIE€ COIMAJIbHO-
HKOHOMHUYECKOTO U (PH3UUECKOr0 XapaKTepa;




- YMEHME BbIOMpaTh MOAXOJALIMM METOJ [l pelleHus 3ajaud; IOHUMaHue
3HaYMMOCTH MAaTeMaTUKH B H3YYEHUM MPHUPOJIHBIX M OOLIECTBEHHBIX
IIPOLIECCOB M SIBJICHMM; YMEHHME pPacIO3HaBaTh IIPOSBICHHE 3aKOHOB
MaTEMaTUKd B HCKYCCTBE, YMEHHE INPHUBOIUTH IIPUMEPHl MATEMaTUYECKUX
OTKPBITHM POCCUMCKON U MUPOBOM MAaTeMAaTHYECKOW HAYKH

OK 02
Ucnonp3oBarb
COBPEMEHHBIC CPE/ICTBA
MOWCKA, aHAJIHM3a U
WHTEPIpETAINN
uHpOpMaLNU 1
WH(POPMAIIMOHHBIC
TEXHOJIOTHH IS
BBINOJIHEHUS 3a/1a4
npodeccHnoHATEHOM
JeSTEITbHOCTH

B oGnacTu IeHHOCTH HAyYHOTO ITO3HAHUS:
-chopMHUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTUSI HAayKd U OOIIECTBEHHOW TMPAKTUKH,
OCHOBaHHOTO Ha JIMajiore KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEPILEHCTBOBAHUE A3BIKOBOM M YUTATEIbCKOU
KYJbTYpbl KaK CpPEICTBa B3aUMOJCUCTBUS MEXIY
JIFOABMHU U MIO3HAHUS MUPA;

- OCO3HaHUE LIEHHOCTU HAy4YHOW JESTENIbHOCTH,

TOTOBHOCTh  OCYUIECTBJISAITh ~ HPOEKTHYIO U
HCCIIEIOBATEIBCKYIO JIESTEIIBHOCTD
WHIUBUAYAIbHO U B TPYIIIIE.

OBnanenne YHHMBEpCAIbHBIMU y4eOHbIMU

MO03HABATEIbHBIMH JCHCTBUSIMH:

B) paboTa ¢ uHpopmarueil:

- BJIaJIETh HABBIKAMH TIOJTYYCHUS HHPOPMALIUU W3
UCTOYHHUKOB pa3HbBIX THUIOB, CaMOCTOSATEIbHO
OCYIIECTBIIATH MOUCK, aHAIN3, CHCTEMaTH3aLUIO0 1
MHTEpHpETalnio MHPOPMAIIUN Pa3InYHbIX BHJIOB
1 (hopM IpeCTaBICHNUS;

- co3JaBaTh TEKCThl B Pa3IMYHBIX (opmarax c
Y4eTOM Ha3HauYeHHWs WHPOPMAIUU H IIETEBOU
ayJUTOpUHU, BbIOMpas ONTHUMaJbHYIO (opmy
MIPEJICTABIICHHS U BU3YyaJIM3allHH;

- YMETh ONEPUPOBATh MOHATUAMU: pallMOHaJIbHAs (QyHKIMS, OKa3aTeIbHas
byHKIMA, CTEIEHHas byHKIHA, norapupmMuuecKas byHKIHA,
TpUTrOHOMETpHUUYECKHE (DyHKIMM, OOpaTHble (YHKIMHU; yMEHHE CTPOUThH
rpaduKu M3yYEHHBIX (YHKIUH, HMCIOJIB30BaTh TPaQUKU TpPH H3YUCHUH
IPOLIECCOB U 3aBUCHUMOCTEH, NpH pPELIeHUH 3a/Jad U3 JAPYrHX Y4eOHbIX
OpeMETOB M 33Jad W3 pealbHOW JKWU3HHW; BBIpaXaTh (opMyJIamMu
3aBUCUMOCTH MEXJly BEJIUUYNHAMU;

- yMeTh  ONEpPUpPOBATH  IOHATHUSIMHU:
npeoOpa3oBaHue, ypaBHEHHE, HEpPaBEHCTBO, CHUCTEMa YypaBHEHUH U
HEpaBEHCTB, pPaBHOCWJIBHOCTh YpaBHEHHH, HEPAaBEHCTB M  CHCTEM,
panroHabHbIE, UppanrvoHabHbIE, noKa3aresbHbIE, CTEIICHHbIE,
JorapupMHUUECKUe, TPUTOHOMETPUUYECKHE ypaBHEHHs, HEpPaBEHCTBA U
CHCTEMBI; YMETh pelllaTh YPaBHEHUS, HEPABEHCTBA U CHUCTEMBI C MTOMOIIbIO
Pa3NMYHBIX TPHUEMOB; peIIaTh ypaBHEHHs, HEPAaBEHCTBA W CHUCTEMBI C
napaMeTpoM; MpPHUMEHSATh YPAaBHEHUS, HEPABEHCTBA, HX CUCTEMbI JUIA
peleHnst MaTeMaTHYECKUX 3aj1ad | 33/1a4 U3 Pa3INYHBIX 00JacTell HayKu U
peanbHON KU3HU;

- YMeThb CBOOOJHO ONEpUPOBATh MOHSATHSIMH: JBI)KEHHE, IMapauIeIbHbIN
NEpEeHOC, CUMMETpHMsl Ha IUIOCKOCTH W B HPOCTPAHCTBE, MOBOPOT,
npeoOpa3zoBaHue mo100us, 10100HbBIE PUTYpPBI; YMETh Paclio3HaBaTh PABHbIE
U TO0J00HbIE (UTYpBI, B TOM YHCIIE B MPUPOJIE, UCKYCCTBE, apXUTEKTYpE;
YMETh  WCIONIb30BaTh  T€OMETPHYECKHE  OTHOIIEHHWS,  HAXOAUTh
reoMeTpUYeCcKre BEJIMYMHBI (JUIMHA, YTOJI, TUIONaab, 00bEeM) MPU PEIICHUU
3aj7a4d U3 IPYTUX YIEOHBIX MTPEIMETOB U U3 PEaTbHOM KU3HU

TOXICCTBO, TOXACCTBCHHOC




- OHOCHHUBATHL JOCTOBCPHOCTH, JICTUTUMHOCTH
I/IH(bOpMaI_[I/II/I, €€ COOTBECTCTBHUEC IIpaBOBBIM U
MOPaJIbHO-3TUYCCKUM HOPMaM;

- HCIIOJIB30BATb CPCIACTBaA I/IH(i)OpMaI_II/IOHHBIX u
KOMMYHHUKAIIMOHHBIX TCXHOJIOI uii B peICHUN

KOIHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPraHU3alMOHHBIX  3a7a4 €  COOJIOICHUEM
TpebOBaHUI SPrOHOMHKH, TEXHHKH 0€30IIaCHOCTH,
TUTHEHBI, pecypcocOepekeHusi, IMpaBOBbIX U
THYECKUX  HOPM, HOPM  HH(GOPMAIMOHHOM
0e30IMacHOCTH;

- BIIQICTh HABBIKAMH PACIIO3HABAHHS M 3aIIUTHI
uHbopManuy, WHPOPMALMOHHON 0e30macHOCTH
JMYHOCTHU

OK 03

[LmanupoBats u
peaTn30BhIBATH
cOOCTBEHHOE
po¢eCCuOHAIBHOE U
JTUYHOCTHOE Pa3BUTHE,
MPEITPUHAMATEITBCKY IO
JesITeNIbHOCTD B
npo¢eCcCuOHATBHON
cdepe, UCTIOTB30BATh
3HaHMA 10 NPABOBOM U
¢buHaHCOBOH
I'PaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaITUIX

B o6nactu 1yXxOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

- c(OpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUA,
ATHUYECKOI0 MTOBE/ICHNUS;

- CIIOCOOHOCTH OLIEHWBATh CUTYAIMI0 U IPUHUMATH
OCO3HAaHHbIE€  pEIIeHHs,  OPHUEHTUPYSACh  Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

- O0CO3HaHUE JIMYHOIO BKJIaJa B IIOCTPOEHHUE
YCTOHYHUBOTO OYyTIyIIEro;

- OTBETCTBEHHOE OTHOILIEHUE K CBOUM POIUTEINSM U
(unmu) ApyrUM YlieHaM CEMbH, CO3/IaHHI0 CEMbU Ha
OCHOBE  OCO3HaHHOTO  IPUHATHA  LIEHHOCTEH
CEMEHHOMN JKU3HU B COOTBETCTBUU C TPATULHUSIMHU
HapoaoB Poccuu;

OBnageHue  yHUBEpCAIbHBIMU
JIEACTBUSAMMU:

a) caMOOpraHu3aIus:

- CaMOCTOSATEIbHO OCYUIECTBIISATH MMO3HABATEIBHYIO
JeSITeNIbHOCTD, BBISBIATH MPOOJIEMBI, CTaBUTh H
(dbopMynupoBaTh COOCTBEHHbBIE 3aJ1auu B

PErYJIIITUBHBIMUA

palMOHAIbHBIE, WPPALMOHAIIBHEIE,
TPUTOHOMETPUYECKHUE

- yYMETb ONEpUPOBATH IOHATUSIMHU:
IOKa3aTeabHbIC, CTENEHHbIE, JorapupMHUUECKue,
YpaBHEHHUS U HEPABEHCTBA, UX CUCTEMBIL;

- YMEThb ONEpPUPOBATh MOHITUSIMH: MHOIOIDAaHHUK, CEYEHHE MHOTOIPDAaHHUKA,
Ky0, mapajuienenunes, npusma, nupamMuia, purypa u noBepXHOCTh BpaIICHHUS,
IWIMHAP, KOHYyC, mmap, cdepa, cedeHus (Urypbl BpalIeHUs, IUIOCKOCTH,
Kacaromasicsi cepsl, HWIMHIPA, KOHYCa, MJIOIMIAAb OBEPXHOCTU MUPAMMU/IBI,
NPU3MBI, KOHYCa, HIWIMHIPA, IUIOIaab chepsl, 00beM Kyda, MpsIMOYTOJIbHOTIO
napajulesienunesna, MupaMuibl, MPU3MbI, IWINHAPA, KOHYyca, 11apa; yMEHHE
n300pakaTh MHOTOTPAHHUKHU U TIOBEPXHOCTH BpAILlEHHs], UX CEYEHUs OT PYKH,
C TOMOILBIO YEPTEXKHBIX HMHCTPYMEHTOB U AJIEKTPOHHBIX CPEJICTB; YMETh
pacrno3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMETh PACIIO3HABATH IPABUIIBHBIE
MHOTOTPaHHUKH;

- YMETb OIEpPUpOBaTh NOHATUAMM: IPSIMOYTOJIbHAs CHCTEMa KOOpPIMHAT,
KOOpJMHATBl ~ TOYKH, BEKTOp, KOOPJIMHATBI  BEKTOpa, CKaJsIpHOE
IIPOU3BENICHUE, YTOJI MEXIY BEKTOpPAMH, CyMMa BEKTOPOB, IPOU3BEIECHUE
BEKTOpa Ha YKCII0; HAXOAUTH C MMOMOUIbIO0 U3YyUYEHHBIX (YOPMYI KOOPAUHATHI
CEpEeIUHBI OTPE3Ka, PACCTOSHUE MEXY IBYMsI TOUKAMHU




00pa3oBaTeNbHON JEATEIIBHOCTH M KHU3HEHHBIX
CUTyalLUsX;

- CaMOCTOATEIbHO COCTaBIATh IUIAH pEIICHUs
npoOJeMbl € Y4eTOM MMEIOLIUXCS  PECcypcoB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEINOYTCHUH;

- 1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;
CIOCOOCTBOBaTh (YOPMHUPOBAHUIO M TPOSIBICHUIO
IIMPOKOM 3PYyAULIUMU B pa3HbIX 00NACTAX 3HAHMIA,
MOCTOSIHHO TOBBIIIATh CBOW 00Pa30BaTENbHBIA H
KYJIbTYPHBII YPOBEHbD;

0) CAMOKOHTPOJIb:

UCIOJb30BaTh NpUeMbl pedIeKCUM Uil OLIEHKU
CHUTYyaIll{, BBIOOpA BEPHOTO PEIICHHS,;

- yMETb OLEHUBaTb pPUCKH M CBOEBPEMEHHO
MIPUHUMATD PELIECHUS 110 UX CHUKECHHUIO;

B) SMOLIMOHAJIbHBIA HMHTEIJIEKT, Mpearnoaralonimi
c(hOpMHUPOBAHHOCTb:

BHYTpPEHHEN MOTHBALINH, BKJIOUAIOLIEH
CTpEMJIEHME K JOCTWKEHUIO LEeIH U YCIEeXy,
ONITUMHU3M, HHULIMATUBHOCTh, YMEHHE JIEMCTBOBATS,
HCXOJS1 U3 CBOMX BO3MOKHOCTEH;

- SMIAaTHH, BKJIIOYAIOIIEH CIOCOOHOCTh NMOHMMATh
SMOILIMOHAIBHOE COCTOSIHUE JIPYTUX, YUUTHIBATh €TO
IIPU OCYULIECTBICHUN KOMMYHHUKAIUH, CIOCOOHOCTh
K COUYBCTBUIO U CONIEPEKUBAHUIO;

- COLMAJbHBIX  HAaBBIKOB, BKJIFOUYAIOIINX
CIOCOOHOCTH BBICTPAUBATh OTHOUIEHHUS C IPYTUMHU
JTOABMHU, 3a00THTHCS, TPOSIBIATH HMHTEpPEC U
paspeniaTh KOHMOIUKTHI

OK 04
OddexTuBHO
B3aUMO/JICHICTBOBATh U

TOTOBHOCTb K CaAMOPAa3BUTHUIO, CaMOCTOATCIbHOCTH
" CaMOOITIPCACIICHUIO,

- YMETb ONepUpOBaTh MOHATHAMHU: CIyHYallHBIA OMBIT U CIy4dailHOE COOBITHE,
BEPOATHOCTh CIIYy4alHOrO COOBITUSI; YMETh BBIYMCIATH BEPOSITHOCTH C
UCIOJIb30BaHUEM TpaUUECKHX METOAOB; MPUMEHATH (OPMYJIbI CIOKEHUS U
YMHO>KEHUS BEpOSITHOCTEHN, KOMOMHATOPHBIE (DaKThl ¥ (HOPMYJIbI IPU PELICHUH




paboTaTh B KOJUICKTHBE U
KOMaH/1e

-OBJIa/ICHHE HaBbIKaMU yueOHo-
HCCIIEIOBATENILCKOM, IMPOEKTHOM U COLUAIBHOU
JIeITEIILHOCTH;

OBnazieHue yHUBEPCATHbHBIMH KOMMYHUKATUBHBIMH
JICHCTBUSMHU:

0) COBMECTHasl IeATEIIbHOCTb:

- TOHMMAaThb U HCIOJIB30BaTh MPEUMYILECTBA
KOMAaH/IHOW ¥ MHIUBUIYaJIbHON PabOTHI;

- TMPUHUMATH LETU COBMECTHOM JE€ATEIHbHOCTH,
OpPraHU30BBIBATh M KOOPJIMHUPOBATH JEHCTBHUS 110 €€
JOCTIDKCHHMIO:  COCTaBIATh  IUIAH  JICHCTBHIA,
pacrpeienaTh poJii ¢ y4eTOM MHEHHH YYaCTHHUKOB
00CYyXJaTh pe3yIbTaThl COBMECTHOM PabOTHI;

- KOOPJAMHUPOBATH U BBITIOIHATH pa0OTY B YCIOBHUAX
peaTbHOTO, BUPTYAIBHOTO W KOMOWHUPOBAHHOTO
B3aMMOJICHCTBHS;

- OCYIIECTBJIATh TO3UTHBHOE CTPATErHYECKOE
MOBEJICHUE B PA3JIMYHBIX CHUTYalUAX, MPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITh MHUITHATUBHBIM.
OBnaneHne YHHUBEPCAIbHBIMU  PETYISTUBHBIMU
JICHCTBUSMMU:

I') IpuHATHE ce0s U IPYTUX JIIOJeH:

- IPUHUMATh MOTHBBI M aPTYMEHTHI IPYTHX JIFOICH
IIPU aHAJIM3€ PE3YJIbTATOB JAEATEIbHOCTH;

- MPU3HABaTh CBOE MPABO U MPABO APYTHUX JIOJEH Ha
OIIIMOKH,

- pa3BUBAaTh CIOCOOHOCTh TOHUMATh MHP C TTO3HITHH
JPYroro 4ejoBeKa

3aja4; OIICHWBAaTh BEPOSTHOCTH pEAIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4alHBIMU BEJIMYMHAMU; YMEHHUE IIPUBOIUTH IIPUMEPBI ITPOSBICHUS 3aKOHA
OOJIBLINX YKCEI B IPUPOIHBIX M OOLIECTBEHHBIX SIBICHUX;

- YMeTb CBOOOJIHO OIEPUPOBAThH MOHATUAMU: CTEIEHb C LIEJIbIM I10Ka3aTelIeM,
KOpPEHb HATYpaJIbHOM CTENEHHU, CTENEHb C PpalMOHAIBHBIM I1OKA3aTelIeM,
CTEIIEHb C ACHCTBUTEIbHBIM (BEIIECTBEHHBIM) IIOKa3aTeseM, JlorapudM uuca,
CHUHYC, KOCUHYC U TAHT'€HC IIPOU3BOJILHOTO YHCIIA;

- YMEeThb CBOOOJHO OINEPUPOBATh MOHATUAMU: Ipapuk (QyHKUUH, oOpaTHas
byHKuMsA, Komno3unus (QYyHKOWHA, JuHEWHas (yHKOUS, KBaapaTHYHAs
byHKUUMsA, cTeneHHas (QYHKIMS C LEIbIM I0Ka3aTesieM, TPUTOHOMETPHUECKUE
¢byHKIMK, OOpaTHBIE TPUTOHOMETpHUYECKHEe (YHKIMH, IOKa3aTeiabHas |
Jorapupmuueckas QyHKUUU; YMETb CTPOUTh rpaduku (GYHKUUH, BHIIOIHATH
npeoOpa3oBaHus rpaguKoOB QyHKIIHIA;

- YMeThb HUCHOJb30BaTh rpaduku (GYHKUMH Ui HM3Y4YEHHUs IPOLIECCOB U
3aBHCUMOCTEH IMpH pEelIeHUH 3a]ad U3 JPYIUX Y4eOHbIX NPEIMETOB U U3
peanbHOM JKU3HHU; BhIpakaTh (pOpMyJiaMHu 3aBUCUMOCTU MEKIY BEIMYMHAMU;

- cBOOOJIHO ONEpUPOBATH MOHATHSMH: YETHOCTh (YHKIHH, MEPUOJUIHOCTH
(GYHKIMH, OTPaHMYEHHOCTh (YHKIIMHM, MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM
byHKIMHM, HAaNOOJbIIIEE M HAUMEHbIIIee 3HAYCHHST (DYHKIIMU Ha MTPOMEXKYTKE;
YMETb IPOBOJUTD UCCIIe0BAaHUE (DYHKIINH;

- yYMETb MHCIOJNb30BaThb CBOMCTBA M TpaUKud (QYHKIMH [UIsl pelieHus
yYpaBHEHMH, HEpaBeHCTB M 3ajJad C [apaMeTpaMu; u300pakaTb Ha
KOOPJIMHATHOM IIJIOCKOCTH MHOKECTBA PEIICHUIN YPAaBHEHUI, HEPABEHCTB U UX
CUCTEM

OK 05

OCyILIECTBIIATH YCTHYIO U
MICbMEHHYIO
KOMMYHHKAIHIO Ha
rOCYTAPCTBEHHOM SI3BIKE

B o0mactr 3¢TeTHYECKOTO BOCITUTAHUS:

- JCTETHMYECKOE OTHOLICHUE K MHUpPY, BKIIOYAS
ACTETUKY OBbITa, HAYYHOTO H TEXHUYECKOTO
TBOpPUECTBA, CIOpPTa, TpyAa U OOIIECTBEHHBIX
OTHOIIICHHH,

- yMETh ONEpUpOBaTh MOHATHAMH: CpeAHee apu@MeTHuecKoe, MeauaHa,
HauOoJplllee ¥ HaWMEHbIIEe 3HAUYEHUS, pa3Max, JUCHEpPCHs, CTaHAApTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE U3BJIE€KaTh, HHTEPIPETUPOBATH
uHpOpMalMIO, MPEJICTaBICHHYI0 B TaOnMIaXx, Ha JuarpaMmax, rpadukax,
OTpaKAIOIIYIO0 CBOMCTBAa pealbHBIX MPOLIECCOB M SIBJICHUN; NPEICTaBISITH




Poccuiickoit @exnepanuu ¢
y4eTOM 0coOeHHOCTEH
COLIMAJILHOTO U
KyJIbTYPHOT'O KOHTEKCTa

- CIIOCOOHOCTh BOCIPHUHHMMATH pa3IMYHbIC BHIBI
UCKYCCTBAa, TPAaJULUU M TBOPYECTBO CBOECTO H
APYTMX  HapoJOB, OLIyIIaTb 3MOLMOHAIBHOE
BO3JEHCTBUE UCKYCCTBA;

- yOeXIEeHHOCTh B 3HAYUMOCTH JUI JTMYHOCTH U
o0111ecTBa 0TEYECTBEHHOIO U MUPOBOI'O UCKYCCTBA,
OTHUYECKHUX KYJIbTYPHBIX TPAJULHMA U HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPAXXCHUIO B PA3HBIX BUIAX

HUCKYCCTBa, CTPEMIICHHE NPOSBIATh KadecTBa
TBOPUYECKOMN JTUYHOCTH;

OsnageHue YHUBEpCaIbHBIMU
KOMMYHHUKATUBHBIMU JICHCTBUSAMH:

a) oOmeHue:

- OCYIIECTBISTh KOMMYHHUKAIIMH BO Bcex cepax
KU3HU;

- pacrio3HaBaTh HEBepOaIbHBIE CPEACTBA OOIIECHNUS,
MOHMMAaTh  3HAYEHUE  COLMAIBbHBIX  3HAKOB,
pacro3HaBaTh MPENOCHUIKI KOH(JIUKTHBIX
CUTYallui U cMATYaTh KOH(IUKTHI,

- Pa3BEpPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY
3pEHUs C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

MH(OPMALIKIO C TOMOIIBIO TaOJIHII U TUarpaMM; UCCIIEI0BATh CTATUCTHYECKUE
JJaHHbIE, B TOM YHCJIE C IPUMEHEHUEM Irpa)uIecKUX METOI0B U SJIEKTPOHHBIX
CPEJCTB;

- YMETb OIIEpUPOBATH MOHATUSAMU: TOYKA, IIPsIMast, INIOCKOCTh, IPOCTPAHCTBO,
JBYTpaHHBIA  Yroj, CKpEIIMBAIOIIMECS MpsMble, MapalIeIbHOCTh U
NEPIEHIUKYJIAPHOCTD NPSIMBIX U IUIOCKOCTEH, YroJl MEXIy NPSMBIMH, YroJl
MEXJly IpSIMOM U IJIOCKOCTBIO, YIOJI MEXKIY IUIOCKOCTSMHU, PacCTOSHUE OT
TOYKM [JO IUIOCKOCTH, PACCTOSIHUE MEXAY INPSAMBIMH, PACCTOSHUE MEKIY
IJIOCKOCTSIMU;

- YMeTh HCIOJIb30BaTh MpPU PEIIEHUM 33734 U3yueHHbIC (PaKThl U TEOPEMbI
IUTAHUMETPHUH; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYXKAIOIIEro MUpa

OK 06

[IposiBAATE IpakIaHCKO-
MaTPpUOTHYECKYIO
MO3UIIHIO,
JEMOHCTPUPOBATH
OCO3HaHHOE TTOBEJAECHHUE
Ha OCHOBE
TPaAUIIMOHHBIX
POCCHICKHX AyXOBHO-
HPaBCTBEHHBIX
IEHHOCTEH, B TOM YHCIIe

- OCO3HaHME  OOYyYalolUMHUCS  POCCHUUCKOMN
IPAXKJAHCKOU UJIEHTUYHOCTH;

- ICJICHANPABIEHHOE  pa3BUTHE  BHYTPEHHEU
MO3ULIMM  JIMYHOCTM HA  OCHOBE  JyXOBHO-

HPaBCTBEHHBIX LIEHHOCTEHM HapoaoB Poccuiickoi
Qdenepau, HUCTOPUUECKUX U  HAIMOHAIBHO-
KYJbTYPHBIX TpaauIui, (HOPMUPOBAHHE CHUCTEMBI
3HAQUUMBIX  I[EHHOCTHO-CMBICJIOBBIX  YCTaHOBOK,
AHTUKOPPYIIIMOHHOTO MHPOBO33PEHUS,
MPaBOCO3HAHUS, 9KOJOTMYECKOM KYJBTYpHI,

- yYMETh OIIEpUPOBATh IMOHATHAMH: MNPSAMOYIOJbHAs CUCTEMA KOOPJAWHAT,
KOOPJMHATHI TOYKH, BEKTOP, KOOPAUHATBI BEKTOPA, CKAIIAPHOE ITPOU3BEIECHHUE,
YIOJl MEXJly BEKTOPAMH, CYMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YHCIIO;
HaXOJUTh C MOMOIIIBIO M3YYEHHBIX (POPMYIJI KOOPAUHATHI CEpEelMHbI OTpe3Ka,
pacCTOsTHUE MEXAY ABYMS TOUKaAMU;

-yMeTb BBIOMpaTh MOAXOIAIIMNA W3yYEHHBIH METOJ MJsl pEeLIeHUs 3ajau,
pacrno3HaBaThb MareMaruyeckue akTbl M MaTeMaTH4YecKue MOJENIHU B
NPUPOJHBIX U OOLIECTBEHHBIX SBIECHUSX, B UCKYCCTBE; YMEHUE HPUBOAUTH
IIpUMEPBl  MATEMAaTHYECKUX  OTKPBITUA  POCCUMCKOM W MHUPOBOH
MaTeMaTU4YeCKOU HAyKH.




C Y4ETOM TrapMOHHU3ALNH
MEXKHAIIMOHAIBHBIX U
MEXPEIUTHO3HBIX
OTHOIICHUH, TIPUMEHSTH
CTaH1apThl
AHTUKOPPYILIUOHHOTO
IIOBE/ICHUS

CIIOCOOHOCTH CTaBUTh IIEJI U CTPOUTDH KUIHECHHBIC
IIJIaHBI,

B yvactu rpak1aHCKOro BOCIIUTAHMUS:

- OCO3HaHUE CBOMX KOHCTUTYLUMOHHBIX IpaB M
0053aHHOCTEH, yBaKCHHE 3aKOHA U TPABOTIOPSIKA;
- [pPUHATHE TPAJUUMOHHBIX  HAIMOHAJIbHBIX,
00I11e4eTIOBEYECKIX I'YMaHHCTHYECKUX u
JEMOKPATUYECKUX [IEHHOCTEH;

- TOTOBHOCTb  MPOTHUBOCTOSATH  HJCOJIOTUH
3KCTPEMHU3MA, HallMOHAIU3Ma, kceHodoOuwu,
JTUCKPUMMHAIIMKM TI0 COIMAIbHBIM, PEIIUTHO3HBIM,
pacoBbIM, HALIMOHAJIBHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JESTEIILHOCTh B
MHTEpecax rpakAaHCKOro o0IIecTBa, y4acTBOBATh B
caMOYITIpaBJIEeHUU B 00111e00pa3oBaTeIbHOM
OpraHu3allM U I€TCKO-FOHOILIECKUX OpraHu3alusix;
- YMEHHME B3aMMOJCHCTBOBATh C COIMATBHBIMHU
WHCTUTYTaMU B COOTBETCTBUU C UX (QDYHKIUAMHU H
Ha3HAYCHHEM;

- TOTOBHOCTb K T'YMaHHUTAapHON M BOJOHTEPCKOU
NeSITENIbHOCTH;

MaTpUOTHYECKOTO BOCTIMTAHUS:

- cOpMHUPOBAHHOCTh POCCHUUCKOM T'paskIaHCKOU
WJEHTUYHOCTH, NaTPUOTU3MA, YBAXKEHUS K CBOEMY
HapO/y, YyBCTBA OTBETCTBEHHOCTH nepen PonuHoi,
rOpJIOCTH 3a CBOM Kpau, CBOXO PoauHy, CBOM SA3BIK U
KYJIBTYDY, IPOILIOEe u HacTosuee
MHOT'OHAIIMOHAJILHOTO Hapoja Poccuu;

- IIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM
CUMBOJIaM, HMCTOPUYECKOMY U  MPUPOJHOMY
HacleAnio, TMaMSATHUKAM, TPaJAWIUsIM HapoJI0B
Poccun, noctrxxenusim Poccuu B Hayke, HCKYCCTBE,
CIOPTE, TEXHOJIOTUSX U TPY/E;

- YMETb ONEepUpPOBATh MOHATHAMHU: CIy4YalHBIA OMBIT U CIy4dailHOE COOBITHE,
BEPOSITHOCTb CIIy4allHOro COOBITUS; YMEThb BBIUUCIATH BEPOATHOCTh C
UCTIOJIb30BaHUEM TpapUUECKHX METOAOB; MPUMEHATH (POPMYJIBI CIOKEHUS U
YMHOXKEHUS BEPOATHOCTEH, KOMOMHATOpHBIE (PAKThI U (HOPMYJIBI IPU PELLICHUN
3aja4; OIICHWBAaTh BEPOSTHOCTH pEAIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4alHBIMU BEJIMYMHAMU; YMEHHUE IIPUBOIUTH IIPUMEPBI IIPOSBICHUS 3aKOHA
OOJIBLINX YMCEI B IPUPOAHBIX M OOLIECTBEHHBIX SBICHHUIX




- HﬂeﬁHaH y6e)KI[eHHOCTb, TOTOBHOCTD K CITYKCHUIO
n 3aluTe OTeLIeCTBa, OTBETCTBCHHOCTb 3a €I0

Cyas0y;

OCBOCHHbIE  OOYyYarOIIMMHUCS  MEXIpPEIMETHbIE
MOHATUS W YHHUBEPCAJbHBIC Yy4yeOHBIC IeHCTBUS
(peryJiiTUBHBIE, II03HABATEJIbHBIE,
KOMMYHHUKaTUBHBIE);

- CIOCOOHOCTh ux UCIIOJIb30BaHUs B
IIO3HABATEJIBHOW M COLMAIBHOM  IPAKTHKE,
TOTOBHOCTb K CAMOCTOSATEIbHOMY IUIAHUPOBAHUIO U
OCYIIECTBIICHUIO o0meo0pa3oBaTebHON
JESTEIbHOCTH, OpraHH3aluH yueOHOro
COTPYJIHUYECTBA C ME€JArOrMYeCKUMU paOOTHUKaMU
U CBEPCTHUKAMHU, K YYaCTHI0 B IIOCTPOCHHH
UHIUBUAYAIbHON 00pa30BaTeIbHON TPAaeKTOPUY;

- OBJIaJICHUE HaBbIKaMU y4eOHO-
HCCIIEIOBATENIBCKOM, MPOEKTHON U COLMAIIBHOM
JESTEIBHOCTH

OK 07
CopeiicTBOBaThH
COXPaHEHUIO
OKpYKaroIlen Cpebl,
pecypcocOepekeHHIo,
MPUMEHSITh 3HaHUSI 00
W3MCHCHHU KIIUMaTa,
MIPUHIIMAITEI OEPEKITUBOTO
MIPOU3BOJICTBA,

3P PEKTUBHO
JIEWCTBOBAThH B
Ype3BBIYATHBIX
CUTYaITUIX

- HEe NpUHUMATh JEHUCTBUS, MNPHUHOCALINE BpeEN
OKpYKarollleu cpere;

- yMeTb IMPOrHO3UPOBaTh  HEOIArONpPUSATHBIC
JKOJIOTMUECKHE TOCIEACTBUS IPEIITPUHUMAEMBIX
JNENCTBUMN, TPEAOTBPALATh UX;

- pacUIMpPUThH OMBIT JAESATEIBHOCTH IKOJIOTHYECKOU
HaIpaBJIEHHOCTH;

- pa3pabarhiBaTh IUIAaH peEIIEHUS TNPOOIEMBl C
y4eTOM aHallu3a MMEIOIIUXCS MaTepUalbHbIX H
HEMaTepUaIbHBIX PECYpPCOB;

- OCYHIECTBIISITh  II€JICHANpPABIEHHBIA  IOUCK
NepeHoca CpeACTB M CIOCOOOB JCHUCTBUS B
poeCCHOHANBHYIO CPEy;

- YMETb NIEPEHOCUTHh 3HAHUS B MO3HABATEIbHYIO U
MIPAKTUYECKYIO0 00JIaCTH KU3HEESTEIIbHOCTH;

- YMETh ONEpUpOBaTh NOHATHUSAMH: (QYHKIHUS, HENpephiBHAS (QyHKIHS,
IPOM3BOJIHAs, MEpPBOOOpa3Hasi, ONpEAEICHHbI HMHTErpajl; yMeTbh HaXOAWUTh
IIPOM3BOJHBIE 3JIEMEHTAPHBIX (YHKIIMI, UCHIOIB3Ys CIIPaBOYHbIE MaTepUabl;
UCCIIEIOBaTh B MPOCTEHIINX CIy4asX (YHKIHMH HA MOHOTOHHOCTb, HaXOJIUTh
HauOOJbIIME M HAUMEHbIIME 3HAa4eHHUs] (YHKUUN; CTPOUTHh TIpaduku
MHOTOWJIEHOB C MCIIOJIb30BaHMEM arMapara MaTeMaTHYecKOro aHajlu3a;
NPUMEHSTh NPOM3BOAHYIO IpPU PEIIEHUWH 3aJad Ha JABM)KEHHE; pellaTh
NPAaKTUKO-OPUEHTHPOBAHHBIE 33/Ja4d Ha HauOONbIIME M HAUMEHbILINE
3HAYEHUS], HA HAX0X/IEHUE MyTH, CKOPOCTH U YCKOPEHMUS;

- yMeTb OINEpPHpOBATH MOHATHSAMM: JIBM)KEHHE B IPOCTPAHCTBE, MOJOOHBIE
(Gurypsl B MpOCTPAaHCTBE; UCIIOIH30BaTh OTHOLIEHHE TUIOIIA/IeH TOBEPXHOCTEH
1 00bEMOB 101I00HBIX (PUTYp MPU PEIICHUH 3a/1a4;

- YMETb BBIUUCISITH T'€OMETPUYECKHE BEJIWYMHBI (IJIMHA, YTOJ, IUIOUIalb,
00BbeM, TUIOIIA/Ib MOBEPXHOCTH ), UCIIOIb3Ys U3yUEHHBIE (POPMYIIBI U METO/IBI




- Ipe/Iaratb HOBBIE MPOEKThI, OLICHUBATH UIEU C
MTO3ULINH HOBU3HBI, OPUTMHAIILHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;
- JlaBaTb OLEHKY HOBBIM CHUTyalHsM, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTD, OLICHUBATh
COOTBETCTBHE PE3YyJIbTATOB LEISIM
[1K 5.1. - (opmupoBaHUE MUPOBO33PEHHS, - OCBOUTbH OCHOBHBIE IIPUEMBI PELLICHUS 3aa4;
CoOuparh UCXOTHBIE COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO - OBJIAJIETh HABBIKAMU IMOCTPOEHHUS M aHAJIM3a MPEANO0JIaraeMoro peueHus
MTaHHbIC AJI Pa3pabOTKU Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKU; MIOCTaBJICHHOM 3aa4H;
MIPOCKTHOM IOKYMEHTAIIUH | - CBOOOJHO ONIEPUPOBATH MOHATUIMHU: - HO3HAKOMUTHCS U UCIIOIB30BaTh HA MPAKTUKE HECTAHIAPTHBIE METOIbI
Ha HHPOPMAIIIOHHYIO palMOHANBHOE U JEHCTBUTEILHOE YHCIIO, pelieHus 3a1ay;
CUCTEMY OOBIKHOBEHHASI M JICCATHYHAS IPOOb, TPOIIECHTHI; - HOBBICUTh YPOBEHb CBOEH MAaT€MaTUYECKOUN KYJIbTYpPbl, TBOPYECKOTO
- BBIMIOJIHATH apu(PMETUYECKUE ONEepaluy C pa3BUTHS, IO3HABATEIbHON aKTUBHOCTH;
palMOHANBHBIMU U JIEHCTBUTEIbHBIMHU YHCIIAMU; - HO3HAKOMUTHCS C BO3MOKHOCTSIMHA MCIIOJIb30BAHUS AJIEKTPOHHBIX CPEJICTB
- BBIMIOJIHATH MPUOTMKEHHBIEC BEIUMCIICHHUS, 0o0y4eHus, B TOM YHCIIe HHTEPHET- PECYPCOB, B X0OJI€ MOATOTOBKH pedepaTos
KCIOJIb3YS TPABHIIA OKPYTJIEHUS, I€TaTh MPUKUIKY | MO MPEIJIOKEHHON TEMATHKE;
Y OLIEHKY PE3yJIbTaTa BbIUNCICHUM; - YMEHUEM MAaTEMAaTUYECKOI0 MOJICIIMPOBAHUS IIPU PELIEHUHN 3a1a4
- cBOOOHO OMEPUPOBATH MOHATUSIMU: CTENIEHB C Pa3JIMYHON CIIOKHOCTH, 3HAHUSIMU, CBSI3AHHBIMU C PABHOCHIIBHOCTBIO
I[eJTBIM TIOKa3aTeNieM, CTaHIapTHast (popma 3amucu | ypaBHEHMI U HEPABEHCTB HA MHOXKECTBE, YTO MO3BOJISIET €MHOOOPA3HO
JEWCTBUTEIBHOTO YUCIIa, KOPEHb HATYPaJIbHOM pemiats 60JIbIINE KIIACChI 33/1a4;
CTETeHU, UCTIONB30BaTh MOIXOIAIIYI0 (hopMy - HaBBIKaAMU PELIEHUs HECTAaHJAPTHBIX 3a/1a4;
3alMCH JIEUCTBUTEIBHBIX YUCEN JJISI PEIICHUS - YMEHUSIMH, CBSI3aHHBIMU C PabOTOM C HAYYHO-TIOMYJISIPHON U CITPAaBOYHOMN
MPAKTUYECKUX 33724 U NIPEACTABICHUS JaHHBIX; JIMTEPaTypoi;
- 3JIEMEHTaMH HCCJIEI0BATENbCKUX MPOLIEAYP, CBI3AHHBIX C MIOUCKOM,
0TOOpOM, aHATM30M, 0000IIIEHHEM COOPAaHHBIX JAHHBIX, TPEICTABICHUEM
pE3yIBTATOB CAMOCTOSATEIBHOIO MUKPOUCCIEA0OBAHUSI.




2. CTpyKTypa U coaepxaHue 0011e00pa3oBaTebHON JUCHUILTHHBI

2.1. O0beM QM CHUIUIMHBI U BUAbI Y4eOHOIl padoThl

Buj yueOHoi1 padoThl

Oobvem 6 uacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl THCHUIINHBI

334
B T.4.
OcHOBHOe co/iep:KaHue 278
TEOpeTUIeCcKoe 00ydeHne 98
NPAaKTUYECKHUE 3aHATHS 180
IIpodeccnoHaILHO-OPHMEHTHPOBAHHOE COIePsKaAHUE 56
BT. U.:
TEeOopeTu4ecKoe o0ydeHne 0
NPaKTUYECKUE 3aHATHS 56

IpomexxkyTouHasi aTTecTanus (IK3aMeH)




2.2. TemaTn4ecKkui IJIaH U codepiKaHuEe NUCHUIIJTHHDBI

HaumenoBanue pa3aesioB u Conep:xanue yueOHOro Mmarepuasa (0CHOBHOE U NPodecCUHOHAIBLHO- O0bem dopmupyemblie
TeM OPHEHTHPOBAHHOE), KOHTPOJIbHbIE Pa00Thl M MPAKTHYECKHE 3aHATHSA 4acoB KOMMeTEeHIIHHU
1 2 3 4
Pa3nen 1. BBenenne 32
Tema 1.1 Coaepxanue yueOHOro MaTepuaJia 8
Uwicna v BEIYHACICHUS Harypanesubie u nensie yucna. [Ipumenenne npu3HakoB ASIUMOCTH IIEJIBIX YUCET,
Haubonpmuil oomuit nenurens (nanee - HOJl) n HanmeHsbIee ob1iee KpaTHoe (fanee -
HOK), octatkoB o Mmopyito, anroputma EBkiinia asis pemenus 3a1a4 B HEeIbIX Yuciaax. 4
OOBIKHOBEHHBIE U JICCATHYHBIC APOOH, OECKOHCUHBIC IEPUOAUICCKUE IPOOH.
HelicTBuTenpHble yncna. PainonanbHble U UppaluoOHAIbHbBIE Yncaa. Moy
JICUCTBUTEIBHOTO YHCTIA U €r0 CBOKCTBA.
IIpakTH4yeckoe 3aHATHE:
ApudmeTrueckue onepauu ¢ AeHCTBUTEIBHBIME YicaaMu. [IpeoOpa3oBaHus YMCIOBBIX 4
BBIPAYKEHUM.
Tema 1.2 Cojep:xaHue y4eOHOro MaTepuasa 8
CremneHp ¢ neIbIM Crernienb ¢ 11e7bIM 1okazaresieM. CtaHmapTHas Gopma 3alucH JeHCTBUTEIBHOTO YHCIa. 4
ToKazaTeyieM. ApudmMeTHuecKuil KOpESHb HATYPAJIbHOHN CTEIICHHU. OK 01, OK 02, OK 03,
Apudmernyeckuii KOpeHb IIpakTHYeckoe 3aHsITHE: OK 04, OK 05, OK 06
HaTypaJbHOU CTEIEHU Hcnonws3oBanue momxozsmiedt (GpopMbl 3ammucy JEHCTBUTENBHBIX YHCEN ISl PEIIeHUs 4 ITK-5.1
MPAKTHUECKUX 3alad M MPEJICTaBICHUs JaHHbIX. JeHCTBUS C apUpMETHUSCKUMHU
KOPHSIMH HAaTYPaJIbHOW CTETEeHH.
Tema 1.3 Ilpogheccuonanvno-opuenmuposannoe coodepircanue 8
IIponienTHbIe BErunCHenus B | Ilpakmuueckoe 3auamue:
npodeccnoHaNbHbIX 3a4a4ax | [IpocTbie M CIIOKHBIE MPOLEHTHL. [IPOLEHTHBIE BBIYUCIEHUS B NPO(ECCHOHATBHBIX 8
3amavyax
Tema 1.4 Conep:xanue yueOHOro MaTepuaJa 8
Pewienue 3amau [Ipumenenue apoOell W MPOICHTOB IS PEIICHUS NPUKIAJHBIX 331a4 U3 Pa3IUUHbIX 2
oTpaciel 3HaHUU U peasibHOM JKU3HU.
IIpakTH4eckoe 3aHsITHE:
[TpubmmKxéHHbIe BRIYUCIICHHS, TIpaBUjia OKPYTJIEHUS, IPUKUIKA U OIICHKA pe3yJbTaTa 4
BBIYKCIICHUH.
KonTpoabHas pabora 2
Pasned 2. [IpsiMble M IVIOCKOCTH B NPOCTPaHCTBe. BeKTOPHI M KOOPAMHATHI B IPOCTPAHCTBE. 42 OK 01, OK 03,




Tema 2.1 Conep:xaHue yueOHOro MaTepuaJia
OCHOBHBIE TTOHITHS OcHOBHBIE TOHATHS cTepeoMeTpuH. Touka, mpsamMas, III0CKOCTh, MPOCcTpaHcTBO. [lonsaTHe
CTepEeOMETPHH 00 aKCMOMAaTHYEeCKOM MIOCTPOCHUH CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH H CIIEICTBHUS
U3 HUX.
IIpakTH4yeckoe 3aHATHE:
B3aumHoe pacmonokeHue MpsIMBIX B MPOCTPAHCTBE: NIepeceKarolrecs, mapaielbHbIe ’
CKpemuBatoniecs npsiMple. [Ipu3Haky CKpeIuBaIONIIXCS MPSMBIX.
Tema 2.2 Conep:xaHue yueOHOro MaTrepuaJa

[TapamienbHOCTH NPSIMBIX,
OpsIMOI U TJIOCKOCTH,
IIJIOCKOCTEN

[TapanmnensHOCTh NPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE: MapaljieNbHbIe MPSIMbIE B
POCTPAHCTBE, NapaJUIEIbHOCTD TPEX NPAMBIX, APAJUICIBHOCTD MPSIMOM U INIOCKOCTH.
[TapannensHOCTh NPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE: Napajlie/IbHbIE MPSIMbIC B
MIPOCTPAHCTBE, NAPAJUIETBHOCTh TPEX MPSIMBIX, NAPAIIETHHOCTh MPSIMON U TJIOCKOCTH.

IIpakTH4yeckoe 3aHATHE:

YIIbl ¢ COHAaINpaBIIEHHBIMH CTOPOHAMH, YTOJN MEXAYy MPSMBIMH B TPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEM: MNapajiIEdbHbIE IUIOCKOCTH, CBOWCTBA MapajlyIeNbHBIX
mwiockocter. M3oOpaxenue ¢uryp B mnapauieiabHONH mnpoeknuu. [Ipocteiimme
MPOCTPAaHCTBEHHBIE (DUTYPHI HA IDIOCKOCTH: TETpadJp, MapallieNienune]l, OCTPOSHUE
ceueHnii. [lapamenbHOe W HEHTpaTbHOE TPOCKTHPOBAHHE, H300paxKeHHe QUryp.
OcHOBHBIE CBOWCTBA MapaJJIeIbHOTO MTPOEKTHPOBAHUSI.

Tema 2.3
[leprieHTUKYIIPHOCTH
HpSAMBIX, IPSIMOU U
MIOCKOCTH, TIJIOCKOCTEH

Conep:xanue yueOHOro MaTepuaJa

IlepneHAUKYIAPHOCTD NPAMON U IIIOCKOCTH: MEPIEHAUKYIISIPHBIE TIPSIMBIE B
MIPOCTPAHCTBE, NPSIMBbIE TApaJIJIENbHBIE U IEPIICHANKYJIAPHBIE K TUIOCKOCTH, IIPU3HAK
MEPIEHANKYJIIPHOCTH MPSAMOM U IIJIOCKOCTH, TEOPEMA O NMPSMOM NEPIEHIUKYIIAPHON
IIOCKOCTH. OpTOTOHAJILHOE TPOEKTUPOBAHHE.

IIpakTH4yeckoe 3aHATHE:

VYrnel B IPOCTPAHCTBE: YrOJ MEXKIY IpPSIMOM M IJIOCKOCTBIO, JBYTPAHHBIM Yroul,
JIMHEWHBIN yroy AByrpaHHOro yrua. TpéxrpaHHelii U MHOTOTpaHHbIE yribl. CBoiicTBa
IUIOCKHX YIJIOB MHOrorpaHHoro yria. CBOHCTBa INUIOCKMX W JABYIPaHHBIX YIJIOB
TpéxrpaHHoro yria. TeopeMbl KOCHHYCOB M CHHYCOB JJIsl TPEXTPAHHOTO yIJIa.

Tema 2.4

Ilepnenaukynsip u
HakJIoHHas. TeopeMa o Tpex
HNEPIEHAUKYIISPAX

Conep:xaHue yueOHOr0 MaTepuaJa

Ilepnenukynap ¥ HaKIOHHBIE: PACCTOSHHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSIHHE OT
OpsAMON /10 TIJIOCKOCTH, NPOEKIHsA (GUrypsl Ha IUIOCKOCTh. llepneHAmMKyJIspHOCTB
TUIOCKOCTEN: MPU3HAK MEPIEHIUKYIISIPHOCTH IBYX IJIOCKOCTEM.

IIpakTH4yeckoe 3aHATHE:
Teopema 0 TpEX NMeprneHIUKYJIsIpax.

OK 04, OK 07
IIK-5.1




Tema 2.5 Ilpogpeccuonanvro-opuenmuposannoe cooepicanue 8
IIpamele u 1UIOCKOCTH B | Ilpakmuueckoe 3anamue:
MIPAKTUYECKUX 3a7adax B3auMHoe pacmosnoxeHue MpsMBIX B IpocTpaHcTBe. llapamienbHOCTh NPSAMON U
IUIOCKOCTH,  MApalIeIbHOCTh  IUIOCKOCTEH, MEepNeHAUKYISIPHOCTh  IJIOCKOCTEH. 8
Pacnonokenue mpsiIMBIX W TIOCKOCTEH B OKpYXaromeM Mupe (IpUpoJie, apXUTEKType,
TeXHUKe). PenieHne npakTHKO-OpUEHTHPOBAHHbIX 33124
Tema 2.6 Conep:xaHue yueOHOT0 MaTepHaJa 12
Bekropel m xoopauHatel B | [IpsiMoyrojbHas cucTeMa KOOpAMHAT B mpocTpancTBe. KoopauHatet BekTopa. [lonsTus:
MIPOCTPAHCTBE BEKTOD B IIPOCTPAHCTBE, HYJIEBOI BEKTOP, JJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEapHbIE, COHANIPABJICHHBIE U IPOTHUBOIOJIOKHO HAIIPABICHHBIE BEKTOPBI.
PaBencTBO BekTOpOB. CBOIiCTBA Ci10KEeHHUA BEeKTOpOB. CBOMCTBa YMHOXKEHHUSI BEKTOpa Ha 4
yucio. [lonarue koMIiaHapHble BEKTOPBI. [[pU3HaK KOMITIAHAPHOCTH TPEX BEKTOPOB.
Bexkrtopsl B mpocTpancTBe. Onepanuu HajJ BEKTOpaMy. BEKTOpHOE YMHOXKEHHE
BeKTOPOB. CBOMCTBA BEKTOPHOT'O YMHOKEHMUSI.
IIpakTH4yeckoe 3aHATHE:
CBs13p MeXy KOOpAMHATAMH BEKTOpa U KOOPAWHATAMH TOUEK. YTOJI MEXy BEKTOPAMHU.
CkansipHoe Mpou3BeACHUE BEKTOPOB. JIHCTBUS C BEKTOpPAMU: CIIO)KEHUE U BhIYUTAHUE
BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOKE€HHME BeKTopa Ha uucio. llpasuio 6
napajuiesienuneaa. lTeopemMa O pasJIoKEHHM BEKTOpa MO TpEM HEKOMIUIAHAPHBIM
BekTopaM. PaznoxeHue BekTopa mo Oasucy. KoopanHaTHO-BEKTOpHBIH MeTOA mpu
pEIIEHNH T€OMETPUIECKUX 3aau.
KourtpoabHas paGora 2
Paznes 3. Ctenenu u kopuu. CTeneHHas, NokazaTejbHas U Jorapupmmuyeckas GyHKINU 76
Tema 3.1 Coaepxanue yueOHOT0 MaTepHuaJia 6
Crenennas  Qynkumsa, ee | CreneHHas QYHKIMS C HATypaIbHBIM H IIENIbIM MoKa3areneM. E€ cBoiicTBa U rpaduk. 2
CBOMCTBA. IIpakTH4eckoe 3aHATHE:
CreneHHas QYHKIUS C HaTypaJIbHBIM W IENBIM TMoKa3areneM. E€ cBoiicTBa u rpaduk. 4
CBoiicTBa U TrpapuKk KOpHA n-0il CTEMEHU Kak HKUMM OOpaTHOW CTeleHu ¢
HaTypaJbHBIM nfmimenel\ﬁ. » i OK 01, OK 02, OK 03,
OK 05, OK 07
Tema 3.2 Coaep:xaHue yueOHOro MaTepuaJia 6 TTK-5.1
CsoiicTBa CTEeNeHNU ¢ | Crenens ¢ parmoHaIbHBIM Moka3aTeneM. CroiicTBa ctenenn. CTEeHb ¢ '
panroHaIbHBIM JIeHCTBUTEILHBIM MTOKa3aTesieM. ApuMeTHYeCKHii KOPEeHb HATypaJIbHOW CTENICHH U €r0 2
JIEHCTBUTEIBHBIM CBOMCTBA.
MOKa3aTeneM IIpakTHYeckoe 3aHATHE: 4

ITpeoOpa3zoBaHue BRIPAKEHH, COJICPIKAIINUX CTEIICHH U KOPHHU.




Tema 3.3
Pewenne  ypaBHeHuMi
HEpaBEHCTB

"

Conep:xaHue yueOHOro MaTepuaJia

14

ToxxaecTBa U TOXXIECTBEHHBIE PE0OPa30BaHUs. Y paBHEHHE, KOPEHb YPaBHEHHSL.
PaBHOCHITBHBIE ypaBHEHUS U ypaBHEHUA-cIeACTBAA. HepaBeHCTBO, pemeHe
HepaBeHcTBa. MeToa nHTepBaioB. OCHOBHBIE METOIBI PELICHUS LIETBIX U JPOOHO-
paloHaNbHBIX YpaBHEHUH U HEpABEHCTB. MHOTOUJIEHBI OT OHOM EpEMEHHOM.
Jenenue MHOroujeHa Ha MHOTO4WIEH ¢ ocTaTkoM. Teopema bezy. MHOrouneHsl ¢
nensivMu kodd dunmenramu. Teopema Bueta. ppannonansHble ypaBHEHHS.
Martpuia cucTeMsl JMHEWHBIX YpaBHEHUH. OTnpeaenuTens MaTpuLsl 2X2, ero
TEOMETPHUYECKUI CMBICI 1 CBOMCTBA, BEIYHCIICHHE €T0 3HAUSHUS, TPIMEHEHUE
OTIpeACTTUTENS ISl PEIIeHNsT CUCTEMBI INHEWHBIX ypaBHeHHH. CrcTeMa ¥ COBOKYITHOCTh
ypaBHCHI/Iﬁ 1 HCPABCHCTB. PaBHOCHIBHBIE CUCTEMBI U CHUCTEMBbI-CJICACTBUS.
PaBHOCHIBHBIE HCPABCHCTBA. ypaBHCHI/IH, HCPABCHCTBA Y CUCTCMEI C IMapaMETpaMu.

IIpakTu4yeckoe 3aHATHE:

OCHOBHBIE METO/IBI PEIICHUS UPPALHOHAIBHBIX YpaBHEHHH. OCHOBHBIE METOBI
peleHus uppaluOHAIIBHBIX HEPABEHCTB.

Pewienue cucteM NTMHEHHBIX ypaBHEHUH. Pelienre npukiaagHbIX 3a1a4 ¢ HOMOLIBIO
CHUCTEMBI JIMHENUHBIX ypaBHeHUU. ccnenoBanue MOCTPOEHHON MOJENH € TOMOLIBIO
MaTpHIl U onpeaenurenei. [ paguueckre MeToIbI pellieH!s] ypaBHEHHI U HEPABEHCTB.
I'paduueckre MeTO B pelICHUS 33124 C apaMeTPaMHU.

IlocTpoeHne MaTeMaTHYECKUX MOAENEN peaIbHOM CUTYyalluy C TOMOLIBbIO YPABHEHUH U
HepaBeHCTB. [[pruMeHeHne ypaBHEHU U HEPABEHCTB K PEIICHUI0 MAaTEMATHYECKUX
3a]a4 ¥ 3ajja4 U3 Pa3IM4HbIX o0acTel HAyKH U pealbHOM KU3HU, MHTEPIpETalys
TIOJIyYEHHBIX PE3YJIBTaTOB.

Tema 3.4
OyukMn U rpaduKu

Coaepxanue y4e0HOr0 MaTepuaJia

18

Oynk1ust, criocoOs! 3ananus GyHknuu. ['paduk Gynkunu. OyHKIMOHAIBHBIE
3aBUCHMOCTH B pealIbHBIX MPOIIECCax | SBICHUsX. [ paduKu peanbHBIX 3aBUCHMOCTEA.
Jluneiinas, kBagpaTu4Has 1 ApoOHO-ITMHeHas GpyHKkmuu. Bzaumuo oOpatHbie
¢byskiun. O0JacTh ONpeAeSICHUS U MHOKECTBO 3HaYeHn QyHKIuU. Hymu GpyHkuu.
IIpomexyTku 3HaKomocTostHCTBA. YETHBIE M Heu€éTHBIe (yHKIMH. [leprnoanyeckue
¢ysakuuu. [IpomMeKyTkn MOHOTOHHOCTH QyHKIMH. MakCUMyMbl 1 MUHUMYMBI
¢ynkunu. Hanbosbiee n HanMeHblee 3HaueHre GYHKIMN Ha MPOMEKYTKE.

IIpakTH4yeckoe 3aHATHE:

DJeMeHTapHOe HCCIIeI0BaHNe U OCTpoeHue ux rpadukos. Komnosunus GyHKUui.
I'paduk komnozunyu GyHkIUi. ['eomMeTprudeckue oOpas3bl ypaBHEHHI U HEPaBEHCTB Ha
KOOPJIMHATHOMW TIOCKOCTHU. DJIEMEHTapHbIe TIpeoOpa3zoBanus rpadukoB QyHKIHN.
Hcnonp3oBaHue rpagKoB QYHKIMH [J1s1 HCCIEAOBAaHMS IPOLIECCOB U 3aBUCUMOCTEH,

10




KOTOPBIC BO3HUKAIOT MPU PCIICHUHN 3a1a4 U3 APYTUX y‘{€6HBIX nmpeaAMETOB U peaﬂLHOfI
KHU3HH.

KoHTposbHas padora 2
Tema 3.5 Coaepsxanue y4eOHOro MaTepuaJia 8
ITokasarenbHas QyHkuus, ee | [lokasarenpHas QyHKIws, e cBoiictBa u rpaduk. I[lokasarenbHble ypaBHEHHS. 5
CBOMCTBa TlokasaTenbHble HEPABEHCTBA.
IIpakTHyeckoe 3aHsATHE:
OCHOBHBIE METO/IbI pEeIlICHHS TOKA3aTeNbHBIX YpaBHEHUH. OCHOBHBIC METO/IbI PEIICHHS
[I0Ka3aTEJIbHBIX HEPABEHCTB. 6
[IpumeHeHue ypaBHEHHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTeMaTHYECKUX 3a4ad U
3a/1a49 U3 Pa3IUIHBIX 00JIacTel HAYKH 1 peaTbHOM JKHU3HH.
Tema 3.6 Conep:xaHue yueOHOro MaTepuaJa 8
Jlorapugm yucia Jlorapudwm ymcna. CoricTsa jjorapudma. JlecATHUHBIC U HATYPAJIbHBIC JIOTAPU(PMBIL. 2
IIpakTH4yeckoe 3aHATHE: 6
IIpeoOpa3zoBaHre BEIPAKECHUH, COMEPIKANTUAX JTOTapH(BMEIL.
Tema 3.7 Conep:xaHue yueOHOro MaTepuaJa 8
Jlorapudmuueckas dynkuus, | [lokasarenpHas u  jorapupmuueckas (GYHKIUH, WX CBOWCTBA H  IPadUKH. 4
ee CBOcTBa. Jlorapudmudeckue ypaBHeHus. Jlorapupmuueckre HepaBeHCTBA.
IIpakTH4yeckoe 3aHATHE:
OCHOBHBIE METO/IbI pelIeHHs JIoTapuhMUIecKuX ypaBHeHHH. OCHOBHBIE METO/IbI
peleHus JJorapupMHUUECKIX HEPABEHCTB.
OCHOBHBIE METO/IbI PEIICHHUS CUCTEM M COBOKYITHOCTEW PallMOHANIBHBIX, 4
UpPPaLMOHANBHBIX, IOKA3aTENIbHBIX U Iorapu(pMHUUECKUX ypaBHeHUH. Vcnonp30BaHue
rpaduKoB QYHKIU IS pEeNICHUs ypaBHEHUH.
[lpumeHeHue ypaBHEHHH, CUCTEM M HEPABEHCTB K PELICHUIO MAaTeMAaTHYECKUX 3a/1ad U
3aJa4 U3 pa3IM4HbIX 00JacTeil HAYKH U peallbHOM KU3HH.
Tema 3.8 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue 8
Jlorapudpmel B mpupone u | Ilpakmuueckoe 3anamue:
TEXHUKE [Ipumenenune norapudma. Jlorapupmuueckast cnupaib B npupoje. Ee maTemaTndyeckue 8
CBOICTBa
Paznen 4. Tpuronomerpust 30
Tema 4.1 CoaepsxaHue yueOHOro MaTepuaJia 6 OK 01, OK 02, OK 03,
TpuroHnomerpuueckue Tpuronomerpuueckast OKpy>KHOCTb, OIIpeeNICHHE TPUTOHOMETPUYECKUX (DYHKINT OK 04, OK 05
(YHKIMHU IPOU3BOJIEHOTO YHCI0BOro apryMmedTa. CHHYC, KOCHHYC, TAHI'€HC, KOTAaHI'€HC YUCIIOBOTO apryMeHTa. 2

yriia, 4ucia

KomiutekcHble uncia. Anredpandyeckasl ¥ TPUrOHOMETpHYecKast (YOpMBbI 3alicH




KOMIUIEKCHOTO Ynciia. Apu(METHIESCKHE OTePaIK ¢ KOMILICKCHBIMU YHCIaMH.
N3o0paxenre KOMIUIEKCHBIX YHCET Ha KOOpAWHATHOHN TutockocTr. dopmyiia Myaspa.
Kopnu n-o#i cTenenn n3 KOMIUIEKCHOT'O YHCIa.

IIpakTH4yeckoe 3aHaTHE:
3HaKU CHHYyCa, KOCUHYCa, TAHT'€HCA ¥ KOTAaHTEHCa M0 YeTBEPTSIM. 3aBUCHMOCTh MEXIY

CHHYCOM, KOCUHYCOM, TAHT'€HCOM M KOTAaHI'€HCOM OJIHOTO ¥ TOTO e yria. Ilpumenenue 4
KOMIIJICKCHBIX YHCeJ Ul pelIeHus] PU3HUECKUX M T€OMETPUYECKUX 3aad.
Tema 4.2 Conep:xaHue yueOHOro MaTrepuaJia 6
OcHOBHEIE [TpeoOpazoBaHKre TPUTOHOMETPHUECKUX BhIpakeHHH. OCHOBHBIE TPUTOHOMETPHUYCCKHE 2
TPUTOHOMETPHUECKHE (hOpMYITBL
TOXKJIECTBA IIpakTH4eckoe 3aHATHE:
[TpeoOpazoBanus MPOCTEUIINX TPUTOHOMETPUYECKUX BbIpakeHHH. CHHYC, KOCHHYC, 4
TaHI€HC U KOTAHICHC YIJIOB 0L M - O
Tema 4.3 Cojep:xaHue y4eOHOr0 MaTepuasa 6
Tpuronomerpuyeckue Tpuronomerpudeckne GyHKINH, UX CBOMCTBA U TpaduKH. 2
ynkuuu, wux cBoicTBa M | [IpakTHYecKoe 3aHsITHE: 4
rpaduku CoiicTBa 1 rpad ki QYHKIUH Y = cOS X, y =Sin X, y =tg X, y =ctg X
Tema 4.4 Coaepxanue y4eOHOr0 MaTepHuaJia 4
Ob6patHsie ApKCHHYC, apKKOCHHYC, apKTaHI€HC YHCJIOBOTO apryMEHTa. 2
TPUTOHOMETPUYECKUE IpakTnyeckoe 3ansiTue: 2
QyHKIMH DopMyJIbl U IPUMEPHI HCIIOIB30BaHMsI 00PATHBIX TPUTOHOMETPHUECKHIX (PYHKITHH.
Tema 4.5 Coaepxanue yueOHOT0 MaTepHuaJia 8
Tpuronomerpuueckue Pemenue TpuroHoMeTpuueckux ypaBHeHHH. OTOOP KOpHEH TPUTOHOMETPHUYECKHX
YPaBHEHUS U HEPABEHCTBA YpPaBHEHUH C IIOMOIIBK TPUTOHOMETPUYECKOM OKPYKHOCTH. Perienue 2
TPUTOHOMETPUIECKUX HEPABEHCTB.
IIpakTH4yeckoe 3aHATHE:
ITpumepsl TPUTOHOMETPUUYECKUX HEPAaBEHCTB. I[puMeHeHne ypaBHeHU, CUCTEM U 4
HEPABCHCTB K PCIICHUIO MAaTEMATUYCCKUX 3aaa4 1 3aaa4 U3 Pa3IndIHbIX obOJsacTen HayKu
U peaJIbHOMN JKU3HHU.
KonTposasnas pabora 2
Pasnes 5. Hayajia MaTeMaTH4eCKOro aHAaIM3a 52
Tema 5.1 Conep:xaHue yueOHOr0 MaTepuaJa 6 OK 01, OK 03, OK 04,
ITocimenoBaTeIbHOCTH ITocmemoBaTeILHOCTH, CITOCOOBI 3aMaHus ITOCIEA0BaTENLHOCTEH. MeToz OK 06, OK 07
MaTeMaTHYeCKOH MHAYKIUH. MOHOTOHHBIE U OrpaHHMYEHHBIE TIOCIIEA0BATEIbLHOCTH. 2 IIK-5.1

I/ICTOPI/ISI BO3HUKHOBEHHS] MATEMATHUECKOI'0 aHAIN3a KAaK aHaIn3a 0ECKOHECYHO MAIIbIX.




Apudmernueckas ¥ reOMeTpUYeCcKas Iporpeccuu. beckoHeuHo yObIBaroIas
reoMeTrpuyeckas nporpeccusi. Cymma 6€CKOHEYHO YOBIBAIOIIEH TeOMeTPHIECKON
nporpeccud. JIMHEHHbIA U SKCIOHEHIMANbHBIN pocT. Hucno e. opmyna CIoXHBIX
MIPOIICHTOB.

IIpakTH4yeckoe 3aHaTHE:

Mcnonp30BaHNE OIPOrpecCHy AJisl pEIICHHUS PEAJIbHBIX 33a4a4 IPUKIATHOTO XapaKTepa. 4
Tema 5.2 Conep:xaHue yueOHOT0 MaTepHaJa 6
IToHsTHE O HEMPEPBHIBHOCTH HenpepriBHbIe QyHKIIUU 1 UX CBOMCTBA. TOYKHM pa3phiBa. ACUMIITOTHI rpaduKOB
¢dbyHKINM. ¢ynkuuii. CBoiicTBa QpyHKIMI HEIPEPBHIBHBIX HA OTpe3ke. MeToa HHTEPBAJIOB AJIs 2
peLICHHs HEPaBEeHCTB.
IIpakTH4yeckoe 3aHATHE: 4
[TpuMeHeHue CBOWCTB HEMPEPHIBHBIX OYHKIWH IS pEHICHUs 3a1a4.
Tema 5.3 Conep:xanue yueOHOro MaTepuaJia 8
[ToHsiTHe TIPOU3BOHOIA. [lepBas u BTOpas npousBoaHble pyHkuuu. Onpeaenenre, reoMeTpUIecKuil 1
(du3nUecKuii CMBICT IPOU3BOIHOM. Y paBHEHUE KacaTebHOW K TpaduKy 2
GyHKIHH.
IIpakTH4yeckoe 3aHATHE:
[Tpou3BoHbIe 371eMeHTapHBIX QyHKIUH. [[pon3BoIHAS CyMMBI, TPOU3BEACHUS, YACTHOTO 6
Y KOMIIO3ULUH (DYHKIMH.
Tema 5.4 Coaepxanue y4e0HOro0 MaTepuaJia 10
HccnenoBanne ¢ynkuuii u | [lpiMeHeHne TNPOM3BOJHONW K HCCIIEAOBAHHWIO (YHKIMA HA MOHOTOHHOCTH U
MOCTpOeHUE TPpaduKOB JKCTpeMyMbl. HaxoskjeHue HauOOJIbIIEr0 W HAMMEHBIIETO 3HAUCHHWH HETPEPhIBHOM 4
(GYHKLINH Ha OTpe3Ke.
IIpakTH4yeckoe 3aHATHE:
IIpumenenue MPOU3BOTHON A HAXOXKIACHHWS HAWIYUIIEro pemeHUs] B NPHUKIATHBIX 6
3ajauax, Ui ONpeesieHHs CKOPOCTH U YCKOPEHUS Tpoliecca, 3aJaHHOT0 (hopMyIIoi min
rpadukom.
Tema 5.5 Ilpogheccuonanvno-opuenmuposannoe codepircanue 8
Haxoxnenue ontumansHoro | Ilpakmuueckoe 3anamue:
pe3yJsibTaTa ¢ HOMOILBIO Haunmensiiee u HanOosblee 3HaUeHUE (QYHKINN 8
[IPOU3BOAHOM B
MIPAKTHYECKUX 3a/1a9ax
Tema 5.6 Conep:xaHue yueOHOro MaTepuaJa 6
[lepBooOpazHas GpyHKIHH [TepBo0oOpa3Has, OCHOBHOE CBOHCTBO MEPBOOOPA3HBIX. 2
IIpakTH4YecKoe 3aHATHE: 4




IlepBooOpa3ubie 3neMeHTapHBIX (GyHKIMNA. [IpaBuwiia HaXOXKACHUS TEPBOOOPA3HEIX.
[Ipumeps permennii mud dhepeHIrnanbHBIX YpaBHEHAN. MaTeMaTnieckoe MOISTHPOBAHIE
PEaATbHBIX MPOIIECCOB C MOMOIIBIO N hepeHIINaTbHBIX YpaBHEHHH.

Tema 5.7 Coaeprxanue yueOHOro MaTepuaJia 8
[Inomans KpUBOIMHENHON WuTerpain. I'eomeTpryecKuii CMbICI HHTErpaia. 2
Tpaneunn. opmyna IIpakTHyeckoe 3aHsATHE:
Herorona — Jleiibnuna Boruriciienre  ompenenéHHoro  uHrerpana mo  ¢opmysie  Herotona-JleiOHuIA. 4
[IpumeHeHue wuHTErpana i HAXOXKICHUS IUIOMAACH IUIOCKUX (uryp u o0bEMOB
TEOMETPUUYECKUX TeJl.
KonTposabHas padora 2
Pa3znen 6. MHOTOrpaHHMKH M TeJIa BpaleHust 50
Tema 6.1 Conep:xaHue yueOHOro MaTepuaJa 10
MHoOrorpaHHuKHu Bunbl MHOTOrpaHHUKOB, pa3BEPTKa MHOrorpaHHuka. llpusma: n-yronpHas IpusMma,
npsMasi W HAaKkIOHHAs MpPU3MbL, OOKOBasi W TOJHAs IIOBEPXHOCTb MPU3MBL
[Napannenenunen, NpsAMOYTONbHBINA NapajuieenuIe] U ero ceorctea. Kparuaimme myti 4
Ha TOBEPXHOCTHM MHOTOrpaHHuKa. Teopema Oiinepa. [IpocTpancTBeHHas Teopema
[Mudaropa. [Mupamunga: n-yronpHas MHpaMuAa, NpaBHIbHAs U yceUEHHAsl MUPAMUJIBL.
CgoiicTBa pébep 1 OOKOBBIX rpaHeil MPaBUIbHOW THUPaAMHUIBI.
IIpakTH4yeckoe 3aHATHE:
Brruucnenne 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, MaroHalu, yIibl. 6
Pemenne 3a1a4 Ha TOCTPOEHHUE MPU3MBI, TAPAIIIEIICITUIIEA, TUPAMUIBL. OK 01. OK 04
Tema 6.2 Conep:kaHue y4eOHOro MaTepuaJia 6 OK 0 6, OK 07’
IIpaBunbHBIE MHOTOTPaHHUKY | [IpaBuibHBIE MHOTOTPAaHHUKH: TPaBWIbHAS TpU3Ma W MPaBUIbHAS MUPaAMUJA, TIK-5 ]’_
MpaBWJIbHAS TPEYTOJIbHAs MMpaMHIa W MPaBHIBHBIN TeTpasp, Kyo. IlpeacraBienue o 2 '
MIPABWJIBHBIX MHOTOTPaHHMKAX: OKTa3Ip, AOACKA3P U MKOCAP.
IIpakTH4yeckoe 3aHATHE: 4
Ceuenust IPU3MBbI U TUPAMHUJIBI.
Tema 6.3 Ilpogheccuonanvno-opueHmuposannoe cooeprcanue 8
Hununap, koHyC, mWap 1 ux Ilpakmuueckoe 3anamue:
CEYEHUs [onsaTus: nMIMHAPHYECKast TOBEPXHOCTh, KOHWYECKask IOBEPXHOCTD, chepuyeckas
MMOBEPXHOCTE, 00pa3yroIIue MoBepxHocTeit. Tena Bpammenus: MUIHHIP, KOHYC, 3

yCceu€HHBIN KOHYC, cdepa, map. Bzanmuoe pacrnonoxenne chepbl v IIIOCKOCTH,
KacaTeJbHas INIOCKOCTh K cdepe. M300paxkenue e BpalieHus Ha TIIOCKOCTH.
Pa3Béprka nmumHapa U KoHyca. Cummerpus cdepsl U mapa.




[NocTpoeHue ceueHUit MHOTOTPAaHHHUKOB U TEJI BPAICHUS: CEYCHUS IIUINHAPA
(TmapanenpHO U MEPIEHANKYIISIPHO OCH), CEUYeHHUs KOHYyca (MTapauieIbHOe OCHOBAHUIO U
MPOXOJIAIIEE Yepe3 BEPIINHY), CEUCHHSI IIapa, METOJIbI TOCTPOCHHUS CEUCHUIT: METO/
CJICJIOB, METOJT BHYTPSHHETO IPOSKTUPOBAHMSI, METO/J] IIEPEHOCA CEKYIIEH MIOCKOCTH.

Tema 6.4
OOBEMBI U IUIOLIAIN
MOBEPXHOCTEH TeN

Conep:xaHue yueOHOro MaTepuaJia

IImomame GOKOBOM MTOBEPXHOCTH M ITOTHOU MTOBEPXHOCTH MPSIMOI TIPU3MBI, TIOMATH
OCHOBaHMi, TeopeMa 0 OOKOBOI TTOBEPXHOCTH MPsIMOH mpu3MbI. [1nomans 60koBoit
IIOBEPXHOCTH U IOBEPXHOCTH IIPABWIBHON NIUPAMUIBIL, TEOPEMA O IUIOLAAN YCEUEHHON
nupamuiel. O06EM. OcHOBHBIE CBOHCTBa 006EMOB Teul. Teopema 06 00bEme
MPSIMOYTOJILHOTO MapaJUICIICTIHIIE A U CICCTBHSI U3 Heg.

IIpakTH4yeckoe 3aHATHE:

Bbruucnenne 31eMEHTOB MHOTOTPaHHHKOB: p&Opa, auaroHanu, yriibl. COOTHOIICHHUS
MEXIy TUIOIAIsAMH TOBEpXHOCTeH, 00BEMamu MmMOmoOHBIX Ted. OOBEM mpsiMON U
HAaKJIOHHOM NpW3MBl, LWIMHApA, NUpaMHuIbl M KoHyca. OOBEM Imapa M IIapoOBOTO
CEerMEHTA.

Tema 6.5
[Tpumepst
npodeccun

CUMMETpHUI

Ilpogheccuonanvno-opuenmuposannoe codepicanue

Ilpakmuueckoe 3anamue:

CHuMMeTpHS B TPOCTPAHCTBE. DIEMEHTH CHMMETPHH MIPABUIIbHBIX MHOTOIPaHHHUKOB.
CumMMeTpus B TPaBUILHOM MHOTOTPaHHUKE: CUMMETPUS Tapaiesienue a, CAMMETPHS
NPaBUIIBHBIX NIPU3M, CAMMETPHS TPABUIBHOM MUpamMuIbl. J{BIKEHUS IPOCTPAHCTBA.
OtobpakeHust. JBrxenus u paBeHCTBO Guryp. OOmume cBoiicTBa ABMKeHUH. Buapl
JIBHKEHHIA: TIapaJuIeIbHbIN IEPeHOC, IEHTpaJIbHas CHMMETPHS, 3epKabHas CHMMETpPHA,
HOBOPOT BOKPYT mpsimoil. IIpeoOpazoBanust mogodus. Ilpsimas u cdepa Ditnepa.

Tema 6.6
Tena BpameHus

Coaepxanue y4eO0HOr0 MaTepHuaJia

KomOuHanuu Ten BpanieHus: ¥ MHOrOrpaHHUKOB. [Ipu3Ma, BIIUCaHHAS B IIUIHHJID,
ofnurcaHHas OKoJo uuHapa. [Tepecedenue chepsl U mapa ¢ miockocTelo. Kacanue
nrapa u cepsl miockocTeio. [IoHATHE MHOTOTpaHHUKA, OITMCAHHOTO OKOJIO CQephl,
cdepsbl, BOUCAHHOH B MHOTOTPaHHHUK MJIM TEJIO BPAILCHHUSI.

IIpakTH4eckoe 3aHsITHE:
CooTHoOIIIEHUS MEXAY TIIONIQSIMU TIOBEPXHOCTEH, 00hEMaMH TTOTOOHBIX TEJI.

Tema 6.7
OO0BEMBI U IUIOIIAIH TET
BpaleHUs

Conep:xanue yueOHOro MaTepuaJa

[nomaap MOBEPXHOCTH ITUITHH/IPA, KOHYCA, IIIOIMAaAb chepsl U e€ uacteil. [Tomobue B
npoctpancTBe. OTHOLICHHE 00BEMOB, TIONIA/ICH MTOBEPXHOCTEH MOAOOHBIX (GUTYD.
[Tpeobpa3zoBanue 1Moa00wsI, TOMOTETHSI.

IIpakTH4YecKoe 3aHATHE:




Pemenue 3a1a4 Ha HAX0XKICHUS 00BEMOB TE BpaliCHUs. Pemenue 3a7a4 Ha MIIOCKOCTU
C MCIIOJBb30BAHUEM CTEPECOMETPUICCKUX METOIOB.

KoHTposbHas padora 2
Pasznen 7. MHOxkecTBa U JIOTHKA 6
Tema 7.1 Coaeprxanue yueOHOro MaTepuaJia 6
OcCHOBHBIE TOHATUS MHoecTBO, olepalliy HaJl MHOKECTBaMH U UX cBoicTBa. OnpeneneHue, Teopema,
MHOXECTB CBOWCTBO MaTeMaTH4ecKoro 00bEKTa, CIeICTBHUE, OKA3aTENbCTBO, PABHOCHIIBHbIE 2
ypaBHCHHUSL. OK 02, OK 03, OK 05
IIpakTH4yeckoe 3aHATHE:
[IpuMeHEeHHE TEOPETUKO-MHOXKECTBEHHOIO —ammapaTa JAjsl ONHCAHMS pealbHBIX 4
MPOLIECCOB U SIBIICHUM, IPU PELLICHUN 3aa4 U3 APYTUX Y4eOHbIX MpeaMeToB. JuarpaMmsl
Oiinepa-Benna.
Pa3nes 8. BeposiTHOCTB M CTATHCTHKA 46
Tema 8.1 Conep:xaHue yueOHOro MaTepuaJia 6
CoOpITHE, BEPOSITHOCTD I'pad, cs13HbII rpad, myTH B rpade: Iukis! 1 nenu. CTeneHb (BaJIGHTHOCTh) BEPIIMHBI.
COOBITHSI. CrnyvaiiHble SKCIIEPUMEHTHI (OTIBITHI) U CITy4YaiiHbIe COOBITHS. DIIEMEHTapHBIE COOBITHS 2
(rcxogpl).
IIpakTH4yeckoe 3aHATHE:
I'padsr Ha iockocTu. JlepeBbsi. BeposSTHOCTH ciiydaliHOro coObITHS. BIM30CTh 4acTOTHI 4
U BepOATHOCTH cOObITHH. CiydaiiHble ONBITHI C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMU.
Tema 8.2 Conep:xanue yueOHOro MaTepuaJa 6
Omnepaunu HaJ cOOBITUIMU Onepanun HaJ COOBITUSIME: TIepecedeHre, 00beTMHEHUE, TPOTUBOIIOJIOKHBIE COOBITHSI. OK 02. OK 03. OK 05
Juarpamms! Diniepa. lepeBo ciydaiiHoOro skcrepumenta. @opMyiia OITHON TIK-5 ]’_ ’
BeposaTHocTU. Dopmyia baiieca. HezaBucumsbie coObITHS. 2 '
bunapusIil ciyyaiiHbIi ONBIT (MCTIBITaHKE), YCTIEX U Heynavya. HezaBucumsie
ucnbiTanusi. Cepus He3aBUCUMBIX UCTIBITAHUI 10 iepBoro ycnexa. [lepecranoBku u
(dakTopual.
IIpakTH4yeckoe 3aHATHE:
dopmyia clloKEHU BEPOATHOCTEN. Y CIIOBHAS BEPOSITHOCTh. Y MHOXKEHUE
BeposiTHOcTel. Yuncno coueranuii. TpeyronsHuk [lackans. @opmyna bunoma HeroToHa. 4
Cepusi He3aBUCHUMBIX ucHbITaHui bepryman. Ciy4aliHelii BBIOOp W3 KOHEYHOMH
COBOKYITHOCTH.
Tema 8.3 Ilpogheccuonanvno-opuenmuposannoe cooepircanue 10
Ilpakmuueckoe 3anamue: 10




BepositHOCTE B
PO ECCHOHATTFHBIX 3a/1adax

OTHOCUTENIbHAS YacTOTa COOBITHS, CBOWCTBO €€ yCcTOHUMBOCTH. CTaTHCTHYECKOE
onpeneracHne BepoaTHOCTH. OIeHKa BEPOSTHOCTH COOBITHS

Tema 8.4
CnyuaiiHast BeTu4MHa U €€
YHUCIIOBBIE XapaKTEPUCTUKH

Conep:xaHue yueOHOT0 MaTepHaJa

CrnyuaitHas BenuunHa. Pacripenenenne BeposTHocTel. [lnarpaMma pacrpeieneHus.
Onepanuy HaJl cydallHBIMU BeIMYMHAMU. buHapHas ciydaiiHas BeIMYHHA.
CoBMecTHOE pacnpeiesieHle AByX CilydailHbIX BenuuuH. He3zaBucumele ciyyaiiHble
BEJIMYMHBL. MaTeMaTHIecKoe OXXKHaHue CIyJaifHON BETMYNHEI (pacTpeneeHuns).
Maremarndeckoe OKuiaHue OMHAPHOW CITy4aifHOM BeNWYMHBL. MaTeMaTH4ecKoe
OXHNJAaHUC CYMMbBI CHy‘-IaI\/'IHBIX BeJIMUMH. MaTemMaTH4ecKkoe OXUIAHUEC TCOMETPHUIECCKOTO
¥ OMHOMHAJILHOTO paclpeesICHHH.

IIpakTH4yeckoe 3aHATHE:

[Tpumepsl pactipeneneHuid, B TOM 4HcIe reoMeTprueckoe U OuHomuanmbHoe. [Tpumeps
NPUMEHEHUS] MaTeMaTHYeCKOro OXuAaHusl (cTpaxoBaHue, Jorepest). Jucmepcus u
CTaHIapTHOE OTKJIOHEHWE CIydailHOW BenwmuuHBl (pacmpenenenus). [lucmepcus
OMHApHOW CJIy4YailiHOM BENWYMHBI. MaTeMaTHYeCKOoe OXXKHIaHUE TPOM3BEACHUS U
JIUCIIEPCUSL CYMMBbl HE3aBHCHMBIX CIy4YalHbIX BeNWUYWH. Jlucnepcus M craHgapTHOE
OTKJIOHEHHE OMHOMMAaJIBHOTO pacrpenesieHus. Jlucnepcus U cTaHAApTHOE OTKJIOHEHHE
T€OMETPUUYECKOT0 PACTIPEICIICHHUS.

Tema 8.5
3amayn MaTeEMaTHUECKON
CTAaTUCTUKU

Conep:xanue yueOHOro MarepuaJa

Hepasenctso YebniméBa. Teopema UeOruépa. Teopema bepnysum. 3akoH OonbInx
yrcen. BeiOOpouHbIi MeTo HccaegoBaHIi. BIOOpoUHbIE XapaKTEPUCTHKH.

IIpakTH4yeckoe 3aHATHE:

IIpumMeps! HETIPEpPBIBHBIX CIyYalHBIX BENWYHUH. 3a7aud, IPUBOASIINE K HOPMAJILHOMY
pacnpenenenuto. OlLEeHUBaHHUE BEPOSITHOCTH COOBITHS 1O BHIOOPOYHBIM JAHHBIM.
IIpoBepka mpocTENIMX THIOTE3 ¢ HOMOILBIO H3YUYEHHBIX pPacIpeeIICHUI.

Tema 8.6
HenpepsiBHble
BEINYMHBI.

CJly4daiiHble

Conep:xanue yueOHOro MaTepuasa

HenpepbiBable cinyvaiinpie BennuuHbl. [IpumMepbl. OYHKIUS IUIOTHOCTH BEPOSITHOCTH
pacnpenencHus. PaBHOMepHOe pacnpeneneHre U ero cBorcTBa. OYHKIMS NMIOTHOCTH
BEPOATHOCTH TIOKA3aTEIbHOTO pacmupeaeneHus, (YHKIHUS IUIOTHOCTH BEpOSTHOCTH
HOpMaJIBHOTO pactpenesneHus. @OyHKIMA IUIOTHOCTH M CBOWCTBA HOPMAJIBHOTO

pacrpeneieHus.
IIpakTH4yeckoe 3aHATHE:

HempepeiBable  cnywaitaple  BenuumHBL. [Ipumepsl. 3agaum, mOpuBOAfIIKME K
MOKAa3aTEJIbHOMY  paclpeleieHno.  3ajadd, TNpUBOJAIIME K  HOPMAIBHOMY

pacnpe/ieeHHIo.




Tema 8.7
JIuneiHoe
MIpOTpaMMHPOBAHHE

Conep:xanue yueOHOro Marepuasa 6
ITocrenoBaTeTbHOCTh OAMHOYHBIX HE3aBUCHUMBIX COOBITHIN. 3aauu, MPUBOISIINE K
pacmpenenenuto [Tyaccona. Kopapuanus nyx cnydaiiHbsix BenunduH. Kosddunuent 2
nuHeHHON Koppesinun. CoBMecTHbIE HAaOMIOICHHS ABYX BEJIWYHH.

IIpakTHyeckoe 3aHsATHE:

Bri6opounsiit  koaduinerT Koppenmsuuu. Paznnune Mexay ITUHEWHOH CBS3bI0 U 2
NPUYUHHO-CIICACTBEHHOW CcBs3blo. JIlMHeiHass perpeccus, MeTOI HAaMMEHBIINX
KBaJIPaToB.

Koutpoabhas paGora 2

I[Ipome:xyTouHasi arTecTanus (JK3amMeH)

Bcero:

334




3. YCJOBUSI PEAJIN3AIIMU OBIIIEOBPA3OBATEJIBHOM JUCLUIIJINHBI

3.1. TpeOoBaHMsA K MMHHUMAJIBHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHH IO

Peanuzamus  00meoOpa3oBaTeIbHON JUCIUIUIMHBI TpeOyeT Haauuus ydeOHOro KaOuHeTa
MaTeMaTHUKHU.

O6opynoBanue yueOHOT0 KabUHeTA!

- I0Ca/IOYHbIE MECTA 110 KOJIMYECTBY 00yHdarOIuXCs;

- pabodee MecTo MpernoJaBaTes;

- KOMIUIEKT Y4€0HO — METOAMYECKON JTOKYMEHTAllUH;

- KOMIUIEKT Y4eOHO — HarJISITHBIX [TOCOOMIA;

- CTEHJIBI CO CMEHHBIM HMH(OPMAIIMOHHBIM MaTEpUAIIOM;
- CTEH/IbI CO CIIPAaBOYHBIM MAaTepUalIOM;

- KOMIUICKT Y4€OHHKOB.

TexHnueckue cpeacTBa 00yUYeHUs:

- KOMIIBIOTEP C JIULIEH3MOHHBIM IPOTPaMMHBIM 00€CIIEYEHHEM, MMEIOIIUM BBIXOJ B HTEpHeT;
- MyJbTUMEIUA IIPOEKTOP;

- IPUHTED;

- IporpaMMHOe o0ecreyeHre o0Iero U NnpodeccHOHaNbHOTO Ha3HAuYEHUs.

3.2. UudopmanuonHoe odecrneyenue 00yueHus
Jlnist peanu3anuu nporpaMMbl OMOIHOTEUHBINH (OHJ 00pa30BaTEIbHON OpraHU3aIMd UMEET

[ICYaTHBIC n/unu QJICKTPOHHBIC O6paSOBaT€JII>HbIe u I/IH(bOpMaI_[I/IOHHBIe PECYpPCHI,
PEKOMCHAOBAHHLIC JI HMCIIOJIb30BAHUA B 06p330BaTCJ'II>HOM nponecce, HE CTapuic IsTH JICT C
MOMCHTA U3 JaHU.

Ilepeyenn yueOHbIX U3naHui, IHTEpHET-pECypCcoOB, JOMOIHUTEIBHON JIUTEPATYPHI
OcCHOBHBIC HCTOYHHUKHU:

1. Amumos II.A. u gp. Maremaruka: anrebpa W Hauyajza MaTeMaTHYECKOro aHaJIW3a,
reoMeTpus. AnreOpa M Hadajga MaTeMaTU4YecKOro aHaiu3a (0a30BbI M YTITyOJIEHHBIH
ypoBHH).10—11 xmaccsl. — M., 2019.

2. Aranacsu JI.C., byry3zoB B.®., Kagomues C.b. u ap. Maremaruka: anrebpa ¥ Hadajia
MaTemaTnueckoro ananmusa. ['eomerpus. ['eomerpust (0a30BbIii M yTrayONIEeHHBINH YpOBHH).
10—11 kmaccel. — M., 2019.

I[OHOJIHI/ITGJI])HLIC HCTOYHUKH:

Amumos II.A. u np. Anre6pa u Hayana ananuza. 10— 11xki.- M.,- «IIpocemenue» 2012
AranacsH JI.C. u np. 'eomerpus. 10 — 11xin. — M., «IIpocBemenue» 2012
AsepbsiHoB JI.U. bonbmiol cripaBoyHuk mo marematuke. M., - «lpoda» 2002

AnteiHoB IL.M. Anre6pa u Havana anamusa. Tectel. M.,- «ZIpoda» 2002

o M W N oE

3BaBuu JI.W. ['eomerpus B tabmumax. 7 —11. M., - «/Ipoda» 2008



6. lBnes b.M. Anrebpa wu Hauvana aHanuza. Jumaktuueckue marepuansl. M., -
«IIpocsemenune» 2008

7. Huxonbsckuit C.M. u ap. AnreOpa ¥ Hayajga MaTeMaTHYECKOTO aHaIH3a (6azoBbIit
u npo¢unbHblid ypoBHH). 10 k1. u 11xin M., - «IIpocBemenue» 2010

8. Tectsl I'eomerpust. M., - «OTL» 2007

9. bammakoB M.M. Anre6pa u Hadana mareMaTHYecKoro aHaiu3a (0a3oBblii ypoBeHb). 10
u 11kn. — M., «Akagemusy 2014

10. baimmakoB M.U. Matemartuka (6a3oBblii ypoBeHb). 10 — 11k, — M., «Akagemus» 2014

11. bammmakoB M.W. Marematuka, 10ki., yueonuk st 10kn u cOopruk 3amad. 10k, - M.,
«Axanemus» 2014

HuTepHer — pecypesbl:
1. UudopmannoHHble, TPEHUPOBOUHbIE U KOHTPOJbHBIE MaTepualibl [DJIEKTPOHHBIN

pecypc]/URL: http://www.fcior.edu.ru

2. Enunas xomnekuus nu@poBbIx 00pa3zoBaTeNbHbIX pecypcoB [DnekTpoHHbli pecypc]/URL:
http://www.school-collection.edu.ru


http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJIMHDbI

Oobmasi/mpodeccnoHanbHas Pa3znen/Tema THI OLIEeHOYHBIX
KOMIIEeTeHI[HS MeponpusITUS
OK 01. Beibupats criocoObt P1,Temal.1,1.2,1.31I- TectupoBanue

pelIeHus 3a1a4y
npodecCuOHANBHOM NesSTeIbHOCTH
MPUMEHUTEIBHO K Pa3JIMUYHBIM
KOHTEKCTaM

o/c, 1.4

P2, Temsr 2.1,2.2,2.3,2.4,
2.5,2.6 IT-o/c

P 3, Temn 3.1,3.2,3.3,34,
3.5, 3.6,3.7,3.8 [T-o/c

P4, Temr14.1,4.2,43,4.4,
4.5

P 5, Temr1 5.1,5.2,5.3,54,
5.5I1-0/c, 5.6, 5.7

P 6, Temn! 6.1, 6.2, 6.3 I1-
o/c, 6.4, 6.5 I1-o/c, 6.6, 6.7
P 7, Temnr 7.1

P 8, Tems! 8.1, 8.2, 8.3 I1-
o/c, 8.4, 8.5, 8.6, 8.7

VYerHbll onpoc
MaTteMaTH4eCKUH JUKTAHT
NunuBunyanbHas
CcaMOCTOSTENIbHAs paboTa
[IpencraBnenue pe3yabpTaToB
MPaKTHYECKUX PadoT
KonrponsHas pabora
BrinonHeHue 3agaHuii Ha
9K3aMCHE

OK 02. Ucnonb3oBatb
COBPEMEHHBIE CPEJICTBA MTOUCKA,
aHaJM3a ¥ HHTEePIpETaIn
uHpOpMalLnH, U THPOPMALIMOHHBIE
TEXHOJIOTUH TSI BBITIOJTHEHUS
3aja4 npodeccuoHaIbHON
JeSITeTbHOCTH

P1,Temal.1,1.2, 1.3 II-
o/c, 1.4.

P 3, Temn 3.1, 3.2, 3.3, 3.4,
3.5,3.6,3.7, 3.8 I1I-o/C

P 6, Temnl 6.1, 6.2, 6.3 I1-
o/c, 6.4, 6.5 I1-o/c, 6.6, 6.7
P 8, Temn! 8.1, 8.2, 8.3 I1-
o/c, 8.4, 8.5, 8.6, 8.7

TectupoBanue

YCTHBIN onpoc
MaremaTudeckui TUKTAHT
NunuBunyansHas
camocTosiTelbHas paboTa
[IpeacraBnenue pe3yabTaToB
MPAKTUYECKUX paboT
KonTponbnas pabota
Bremmonnenue 3aganuii Ha
DK3aMEHE

OK 03. ITnanuposats u
peann3oBBIBaTh COOCTBEHHOE
po(hecCuOHABHOE U JTMYHOCTHOE
pa3BHUTHE, TPEANTPUHIMATEIHCKYIO
JIeSTEIbHOCTD B
npodeccuoHaabHOH chepe,
UCIIOJIb30BAThH 3HAHUS T10
(rHAHCOBOW TPaMOTHOCTHU B
Pa3ITUYHBIX KU3HEHHBIX CUTYAIHIX

P1,Temal.1,1.2,1.31I-
o/c, 1.4.

P2, Temn1 2.1,2.2,2.3,2.4,
2.5,2.6 II-o/c

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
3.5,3.6,3.7,3.8 I1-o/c

P4, Temn1 4.1,4.2,4.3,4.4,
4.5

P 6, Tems1 6.1, 6.2, 6.3 I1-
o/c, 6.4, 6.5 I1-o/c, 6.6, 6.7
P 8, Temsr 8.1, 8.2, 8.3 I1-
o/c, 8.4, 8.5, 8.6, 8.7

TecTtupoBanue

YeTHBIN onpoc
MaremaTudecKnii JTUKTaHT
NunuBunyanpHas
camocTosTelbHas paboTa
[IpeacraBnenue pe3yabTaToB
MPAKTUYECKHUX paboT
KonTponbnas pabota
BrimonHenue 3aganuii Ha
DK3aMCHE

OK 04. DpdexTuBHO
B3aMMO/IEIICTBOBATh U PabOTaTh B
KOJUJIEKTUBE U KOMaH/Ie

P1,Temal.1,1.2, 1.31I-
o/c, 1.4.

P2, Temn 2.1, 2.2, 2.3, 2.4,
2.5,2.6 IT-o/c

TectupoBanue
YCTHBIN onpoc
MaremaTudecKkui TUKTAHT




P 3, Temsr 3.1, 3.2, 3.3, 3.4,
3.5,3.6,3.7, 3.8 IT-o/Cc

P4, Temn14.1,4.2,4.3, 4.4,
4.5

P 5, Temnr 5.1,5.2,5.3,5.4,
5.5I1-0/c, 5.6, 5.7

NunuBunyanpHas
caMOCTOsITeNIbHAs paboTa
[IpencraBnenue pe3yapTaToB
MPAKTUYECKHUX paboT
KonrponsHas pabora
BrimonHenue 3amanuii Ha
JK3aMEHe

OK 05. Ocy1iecTBisTh YCTHYIO U
IUCbMEHHYI0O KOMMYHHUKAIMIO Ha
rOCy/apCTBEHHOM SI3bIKE
Poccniickoit denepanuu ¢ yueTom
0COOEHHOCTEHN COIUMANBHOTO U
KYJIbTYPHOI'O KOHTEKCTA

P1,Temal.l,1.2, 1.311-
o/c, 1.4.

P 3, Tems 3.1, 3.2, 3.3, 3.4,
3.5,3.6,3.7,3.8 IT-o/c

P 6, Temsl 6.1, 6.2, 6.3 T1-
o/c, 6.4, 6.5 I1-o/c, 6.6, 6.7
P 8, Tems! 8.1, 8.2, 8.3 I1-
o/c, 8.4, 8.5, 8.6, 8.7

TectupoBanue

YerHbll onpoc
MareMaTH4ecKuil TUKTAHT
NunuBunyanbHas
camocrosTelbHas paboTa
[IpencraBnenue pe3yabpTaToB
MPAKTUYECKUX paboT
KonrponsHas padora
Brinonnenue 3aganuii Ha
HK3aMEeHe

OK 06. IIposiBiATh rpaxk1aHcKo-
MaTPUOTUYECKYIO TTO3UIIHUIO,
JEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE HA OCHOBE
TPaJULIUOHHBIX
00IIIeYEIIOBEYCCKUX LICHHOCTEH, B
TOM YHUCJIE C YYETOM
rapMOHM3AIUN MEKHAITMOHATBHBIX
U MEXXPEJIUTHO3HBIX OTHOILLICHUH,
MPUMCHSITh CTaHIAPTHI
AHTUKOPPYNIMOHHOIO MOBEAEHUS

P1,Temal.1,1.2,1.31I-
o/c, 1.4.

P4, Temr14.1,4.2,43,4.4,
4.5

P 5, Temrr 5.1,5.2,5.3,5.4,
5.5I1-0/c, 5.6, 5.7

TectupoBanue

VYerHbli onpoc
MaremaTuuecKuil TUKTAHT
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBnenue pe3yabpTaToB
MPAKTUYECKHUX paboT
KonrponsHas pabora
Brinonnenue 3aganuii Ha
JK3aMEHE

OK 07. CopeiicTBOBaTh
COXPAHEHHIO OKPYIKAIOLIEN Cpenpl,
pecypcocOepekeHHI0, TPUMEHSITh
3HaHUS 00 U3MEHEHHUH KIMMaTa,
INPUHLIUIIBI OEPEKITUBOTO
POM3BOJICTBA, 3P (PEKTUBHO
JICCTBOBATh B YPE3BbIYANHBIX
CUTYyaILHsIX

P2, Temr1 2.1,2.2,2.3,2.4,
2.5,2.6 IT-o/c

P4, Temb1 4.1,4.2,4.3,4.4,
4.5

P 5, Temnr 5.1,5.2,5.3,5.4,
5.51II-0/c, 5.6,5.7

P 6, Temnl 6.1, 6.2, 6.3 I1-
o/c, 6.4, 6.5 T1-o/c, 6.6, 6.7

TecTtupoBanue

YeTHBIN onpoc
MaremaTudecKkuii TUKTAHT
NunuBunyanpHas
camocTosiTelbHas paboTa
[IpeacraBnenue pe3yabTaToB
MPAKTUYECKUX paboT
KounTponbnas pabota
Bremmonnenue 3aganuii Ha
DK3aMEHE

I1K 5.1. CobupaTh UCXOIHBIE
JTaHHBIE JUI Pa3paboTKu
MIPOEKTHOM JIOKyMEHTAII! Ha
UH(POPMALIMOHHYIO CUCTEMY

P1,Temsr 1.1,1.2,1.3,14

TecTtupoBanue

YeTHBIN onpoc
MaremaTndeckui JTUKTAHT
NunuBunyanpHas
camocTosTelbHas paboTa
[IpeacraBnenue pe3yabTaToB
MPAKTUYECKHUX paboT
KonTponbnas pabota
BrimonHenue 3aganuii Ha
DK3aMCHE







