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1. IACIIOPT PABOYEM IMPOT'PAMMBI YYEFHOI'O ITPEJIMETA
OVYIL.07 MATEMATHKA

1.1. Ob6aacTh npuMeHeHUs padoyeil MporpaMmel
PaGouas nporpamma yuebnoro npeamera OYI1.07 Marematuka sIBISETCS 9aCThIO MPOTPAMMBI CPETHETO
(momuoro) oo6mero o6pazoBanuss mo crnemuaabHocTH CIIO 23.02.06 TexHuueckass SKCIUTyaTaIus
MIOJIBUJKHOTO COCTaBa >KEJIE3HBIX JOPOT.

Pa6ouas mporpamma OVIIL.07 MaremaTtnka MOKeT OBITh HCIIOJIb30BaHAa B TMPOodecCHOHATBHON
MOJITOTOBKE, TIEPETIOATOTOBKE U MOBBIICHUH KBATH()HUKAIIIHI pad04rX MO IPOdECcCHsiM:

18540 Cnecapp o peMOHTY MOJABHKHOTO COCTABA.

1.2. Mecro yuyedoHoro npeamera B crpykType OIIOII-TITICC3:

B yue6nbix mianax OITOII-TITICC3 yue6nsiii npenmer OVIIL.07 Marematuka BXOAUT B COCTaB
o0mux 0011e00pa3oBaTeIbHBIX YUEOHBIX MPEIMETOB, (OPMUPYEMBIX W3 00A3aTENbHBIX HPEIMETHBIX
obnacteit ®I'OC cpemnero obmiero oo6pazoBanus, mias crnenuanbHocTtedd CIIO. C yuérom mpoduns
OCBaMBAEMOH CIEIUATBHOCTH (TEXHUUYECKHUI) TaHHBIN MpeIMeT U3ydaeTcs yriyOJeHHO, peann3yeTcs Ha
1 xypce.

1.3. IlnaHupyemble pe3y/bTaThbl OCBOEHUSI Y4eOHOI0 NMpeMeTa:

1.3.1 ens yuebHoro npeamera — TpeOOBAHUS K pe3ylibTaTaM OCBOEHUS yUeOHOIO MpeIMeTa.

Pabouas nporpamMmma opueHTHpPOBaHA HA JJOCTUKEHHUE CIEAYIOLINX LEIEH:

— (opMuUpOBaHUE LIEHTPATBHBIX MAaTEMaTUYECKUX MOHSTUN (YUCIIO, BETUYMHA, T€OMETpUYECKas
¢urypa, nepemMeHHasi, BEpOITHOCTb, (PYHKIINS), 00ECIICUNBAIONINX TPEEMCTBEHHOCTD U MEPCIEKTUBHOCTD
MaTEeMaTHYeCKOro o0pa3oBaHus 00yYarOIINXCS;

— noJBeJeHUEe OOy4aroUuIMXcs Ha JOCTYIIHOM /Ui HUX YPOBHE K OCO3HAaHUIO B3aUMOCBS3U
MaTEeMAaTHUKd W OKPYXKAIOUIero MUpa, I[OHUMaHUE MaTeMaTHKH KaK 4YacTh oOled KyJIbTypbl
YeJI0BEYECTBA;

— pa3BUTHE HMHTEIEKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH O0YYaromMXcs, MO3HABATEIbHON
aKTUBHOCTH, HCCIIEJOBATEIIbCKUX yMEHHWH, KPUTHYHOCTH MBIIUICHUS, HMHTEpeca K H3YyYCHHIO
MaTeMAaTHKH;

— ¢opmupoBaHre (YHKIMOHATHHONH MaTEeMaTHYeCKOH TPAMOTHOCTH: YMEHHUsS pPAacloO3HaBaTh
MaTEeMaTHYECKHUE acCMeKThl B PEaJbHBIX KU3HEHHBIX CHUTYAIMSIX U MPH H3yYEeHUH APYTUX AUCIUIUIMH,
MIPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (POpMyITUpOBaTh MX Ha S3bIKE MATEMAaTHKH U CO3/1aBaTh
MaTeMaTHYeCKUe MOJENH, MPUMEHITh OCBOCHHBIN MaTeMaTHYeCKHUil ammapar JUisi pelleHUs MPaKTHKO-
OPMEHTHUPOBAHHBIX 33/a4, 337a4 NPOPECCHOHATBHON NEATEIbHOCTH, HHTEPIPETUPOBATh U OIICHUBAThH
MOJIy4YE€HHBIE PE3YIIbTATHI.

1.3.2 [Inanupyemble pe3yabTaThl OCBOSHUS Y4eOHOTO IIpeaMeTa:

Oo6ume xkomnereHiuu (nanee — OK) u npodeccuonanbuble koMneTeHuuu (ganee — 1K) ®I'OC
CIIO B cOOTHECEHWH C JHMYHOCTHBIMH, METANpPEJIMETHBIMH M TIPEJAMETHBIMH pPe3yabTaTaMu OOyUYCHHS
6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npencrasieHbl B Ta0IUIIE:



Kox v HanmenoBanue

Pe3ysbTarhl 00y4eHus

?;E::;EZ’;K;? Oomue JAucuuninHapHbie
OK 01. Beibuparp | JlnuHocTHBIEe — pe3ydbTaThl  JOKHBI  oTpakarh | [IPO1. Brmagenue metonamu J0Ka3aTenbCTB, adrOpUTMAMU
crocoObl pelleHusl 3a4ad | B YAaCTH: TPYAOBOTO BOCIIUTAHMS: pelieHus 3ajad; yMeHHe (OpMyIupoBaTh OIpeesIeHUs,
npodeccuoHanbHON - TOTOBHOCTb K TpYyHdy, OCO3HaHUE IICHHOCTH | aKCMOMBbl M TEOPEMbI, IPUMEHATh MX, IPOBOAUTH
JESATEIIBHOCTH MacTepcTBa, TPYJOI00UE; JIOKa3aTeNbHbIE PACCYKICHUS B XO/€ PEIICHUS 3aa4;
MPUMEHUTEILHO - FOTOBHOCTb K AKTUBHOU nestenpHocTd | ITPG2. YmeHue onepupoBarh NMOHSATHSIMU: CTENEHb YMCIIA,

K pa3JIMYHbIM KOHTCKCTaM

TEXHOJIOTUYECKOM ¥ COIMaJIbHOW HAIpaBICHHOCTH,
CHOCOOHOCTh ~ WHHIIMUPOBAaTh,  IUIAHUPOBaTh W
CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JICATEIBHOCTD;

- MHTEpeC K pa3nudHbiM cdepam npodeccuoHaIbHOU
neaTeIbHOCTH/

- TOTOBHOCTH U CIIOCOOHOCTH K OOpPa30BaHUIO
U CaMOOOPA30BaHMIO HA MPOTSHKCHUU BCEH KU3HU
MertanpeaMeTHbIC Pe3yIbTaThl JODKHBI OTPAKATh:

OsnasieHue YHUBEPCATbHBIMU y4eOHBIMH
II0O3HaBaTCJIbHBIMU I[eI>'ICTBI/I$IMI/II

a) 6a30BbIC JJOTUYECKUE CHCTBHSL:

- CaMOCTOSITENIbHO (bopmynHpoBaTh
M aKTyaJu3UpoBaTh  TNpoOJIeMy, paccMaTpHBaTh
€€ BCECTOPOHHE;

- yCTaHaBIMBaTh CYIICCTBEHHBIH TPHU3HAK WU
OCHOBAHUA JJIA CpaBHCHHA, KJ'IaCCI/I(bI/IKaHI/II/I
1 0000IIeHMS;

- ompenmeniTb IeNd  JeSTeTbHOCTH,  3aJaBaThb
napaMeTpbl ¥ KPUTEPHH MX JTOCTIKEHHS;

- BBISBJIIATD 3aKOHOMCPHOCTH nu IMPOTHUBOPCUUA

B PacCMaTpUBACMBbIX SIBICHUSX;
- BHOCUTH KOppeKTI/IBBI B JOCATCIBHOCTHh, OLICHUBATHh
COOTBETCTBUE PE3YJIbTATOB LIEJSAM, OLEHUBATH PUCKHU
MHOCJIENCTBUU IEITEIHLHOCTU

- pa3BUBAThH KpeaTUBHOE
IIPU PEIICHUH )XKU3HEHHBIX MPo0OIeM

0) 60a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:
- BIAJCTh HAaBBIKAMHU YYEOHO-HCCIIEOBATEIHCKON W

MBIIIJICHUC

jgorapupM 4yHClIa; YMEHHE BBIIOJHATH  BBIYMCICHHE
3HAYEHUH U MpeoOpa30BaHUs BBIPAKEHUI CO CTENEHSIMU U
jgorapupmamu, mpeodpa3oBaHus JApOOHO-pALlMOHATIBHBIX
BBIPAKECHMUI;

[TP63. YMenue onepupoBaTh MOHATUSAMU: PALMOHAIbHBIE,
UppanroHaIbHbIE, NoKa3aTeJbHbIE, CTETICHHBIE,
JorapuMHUUECKue,  TPUTOHOMETPUYECKHE  ypaBHEHMS
Y HEPaBEHCTBA, UX CUCTEMBI;

[1PG5. YMeHue omepupoBaTh MOHATUSIMH: pPallMOHAIIbHAS
¢GyHKIMS, MMOKa3areiabHas (PyHKLMS, CTENEHHas (QYHKIMS,
JorapupmMuyecKas byHKLu, TPUTOHOMETPHUUYECKHUE
¢bynkuuu, odpaTtHble (QYHKIMH;, YMEHUE CTPOUTH I'paduKu
U3yYeHHBIX  (DYHKIMH, UCHOIB30BaTh TIpaduKu MpU
U3y4CHUH MIPOLIECCOB
U 3aBUCHMOCTEH, NP peIIeHUH 3a/1a4 U3 JPYTuX y4eOHBIX
NpeIMETOB M 3aJad M3 pEaJbHOH JKU3HU; BBIPAXKaTh
(dbopMynaMu 3aBUCUMOCTH MEX/ly BETMUYUHAMU;

[1P66. YMeHnue pemiath TEKCTOBbIE 33/1a4 Pa3HbIX TUIIOB (B
TOM 4YMCJ€ Ha MPOLEHTHI, JOJM M YacTd, Ha JABH)KEHHE,
paboTy, CTOMMOCTh TOBapOB U YCIIYI, HAJOTH, 3a/laydl U3

o0nacTd  ynpaBieHMs  JUYHBIMA U CEMEHHBIMHU
¢buHaHCAMM);  COCTaBJIATH  BBIPAKEHUS,  ypaBHEHUS,
HEPAaBEHCTBA U MX CHUCTEMBI II0 YCIOBHIO 3a/aud,
UCCIIENOBATh  IIOJYYEHHOE  pEIICHHE W OLEHUBAaTh

MPaBJON0I00HOCTh PE3YNIbTATOB;

[1PG9. YMeHue omnepupoBaTh MOHSTUSIMU: TOUKA, MpsMasd,
IJIOCKOCTB, IIPOCTPAHCTBO, JBYTPAHHBIN yroil,
CKpeIIMBaoIINecs psIMbIE, napauIeIbHOCTh u




MPOEKTHOW  JIEATEIIbHOCTH,
npobiewm;

- CIIOCOOHOCTH n FOTOBHOCTH
K CaMOCTOﬂTeHLHOMy HOI/ICKy METOA0B peI_HCHI/Iﬂ

HaBbIKaMHU pa3peleHus

MPAKTUYICCKUX 3aJa4, IIPUMEHCHUTIO Pa3IUIHBIX
MCTOA0B IIO3HAHUA
- BBISIBJISATH IIPUYIUHHO-CJICACTBCHHBIC CBA3HU

U aKTyaJIu3MpOBaTh 3a7ady, BBIABUTATH THUIOTE3Y €€
pellieHusi, HaXOAUTh apryMEHTHI AJsl JO0Ka3aTelbCTBa
CBOMX YTBEP)KICHH, 33/1aBaTh IMapaMeTPhbl U KPUTCPUU
pelieHus;

- QaHAJIM3MPOBATH MOJYYCHHBIC B XOJIC PEIICHUS 3a/1a91
pE3yNbTaThI, KPUTHUYECKH OLICHUBATh ux
JIOCTOBEPHOCTb, MIPOTHO3UPOBATH WU3MCHEHHUE
B HOBBIX YCJIOBHUSX;

pa3pabaThiBaTh 1aH perieHus
C YYeTOM aHaju3a HMEIOIIUXCS
1 HEMaTEePUATBHBIX PECYPCOB;

- yYMeThb MEpPEeHOCHTh 3HaHHS B TO3HABATEIHHYIO
U TIPAaKTHYECKYIO 00JIACTH KU3HEACITCITLHOCTH;
- yMeTb UHTETPUPOBATH 3HAHHUS U3
MPEAMETHBIX 00J1acTeH;

- BBIIBUTaTh HOBBIE WJEH, MpearaTh OpUTHHAIbHBIE
MOJIXOJTBI U PEIICHUS

- CTaBUTh TMPOOIEMBI H JIOTTYCKAIOIIUE
CIIOCOOHOCTh ux HCIIOJTH30BaAHUS
B MTO3HABATENILHON M COIMANIbHON MPaKTHUKE
Ornanenne YHHUBEPCATHHBIMU PETYISITHBHBIMHU
JNENCTBUSMU: a) caMOOpraHU3allUs: Jenath
OCO3HAHHBII BBIOOp, apryMEHTUPOBATH €ro, OpaTh
OTBETCTBEHHOCTH 32 PEIICHHE

POOJIEMBI
MaTepUaTbHBIX

Pa3HbIX

3a7a4H,

NEePHECHANKYISPHOCTD MPSIMBIX M TUIOCKOCTEH, YOI MEXIY
OPSAMBIMH, YTOoJd MEXAY HOpSIMOM M IUIOCKOCTBIO, Yroj
MEX1y TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH,
paccTosHHE MEXAY TMpPSAMBIMH, DPACCTOSHUE  MEXIY
IUTOCKOCTSIMHU; YMEHHE HMCIOJb30BaTh NPH PELICHUH 337134
u3ydeHHbIE (AKTBl M TEOPEMbl IIJIAHUMETPUHU; YMEHHUE
OLICHUBATH pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MUPA;

ITP610. YMmeHue onepupoBaTh NOHATUSIMU: MHOTOTPaHHUK,
CeYeHne MHOTOTpaHHHKaA, KyO, Mapajieienumen, mpusMa,
nupamuia, Gurypa U MOBEPXHOCTh BPALICHUS, LHUIHHID,

KOHyc, 1map, cdepa, ceueHuss GuUrypbl BpalleHus,
IUIOCKOCTh, Kacaromasicss cdepbl, LIWIMHIpPA, KOHYCa,
IIONIalb TOBEPXHOCTH MHUPAMUBI, MPHU3MBI, KOHYCA,

WIMHApPA, TIomans chepsl, 00beM Kyda, MpsIMOyroJIbHOTO
napajuleJenune1a, TMpaMusl, IPU3MbI, WINHIPA, KOHYCA,
11apa; yMeHHe n300pakaTb MHOIOIPaHHUKH U TOBEPXHOCTU
BpAILlEHUs, UX CEUEHUS OT PYKH, C IIOMOIIBI UEPTEKHBIX
MHCTPYMEHTOB M JJIGKTPOHHBIX  CPEJICTB;  YMEHHUE
pacrno3HaBaTb CHUMMETPHUIO B IIPOCTPAHCTBE; YMEHHE
pacrno3HaBaTh [PaBUIbHbIE MHOIOIPAHHUKY;

[1P611 VYmeHnue omnepupoBaTb MOHATHSAMHU: JBH)KEHUE B
MIPOCTPAHCTBE, MOA00HBIE (UTYpPHl B IMPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOLICHHWE IUIOLAAEH IOBEPXHOCTEH U
00BeMOB MOJOOHBIX GUTYp MPH PELICHUHU 3a]1aY;

[TP612. YMeHue BBIYUCIATH T'€OMETPHUUECKUE BETHMUUHBI
(nnmuHa, yroj, Iiomaab, o0beM, TUIOHIAJb MOBEPXHOCTH),
UCMOJb3Ys U3yYEHHbIE (POPMYIIBI U METO/IBI;

[1P613. YMeHue onepupoBath MOHATUSAMU: MPSIMOYTOJIbHAS

CHUCTEMA KOOpAUHAT, KOOpAWHATBI TOYKH, BCKTOD,
KOOpJAWHATBl BCEKTOpa, CKAIAPHOC TMPOU3IBCACHHUEC, YTOJI
MCXKAY BCKTOpaMH, CyMMa BCKTOPOB, IIPOU3BCIACHUC
BCKTOpa Ha YHUCJIO, HaXOOdUuThb

C TOMOIIBIO M3YYEHHBIX (POPMYJ KOOPAMHATHI CEpEeIUHBI
OTpE3Ka, PACCTOSHUE MEXKY IBYMsI TOUKAMH;

[1P614. YMmenue BbIOMpaTh MOAXOIAIINN N3YYSHHBIH METO
JUIS PEIICHMs] 3ajJadd, pacrno3HaBaTb MaTEMaTHYECKHE




(bakThl

¥ MaTeMaTHYECKUE MOJAETH B IPUPOAHBIX U OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE; YMCHHME IPUBOAUTH IIPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA pPOCCUHCKOM W  MHUPOBOH
MaTEMaTHYECKON HAYKU

OK 02. Hcnonb3oBath
COBPEMEHHBIE  CpEICTBA
MOMCKa, aHaiM3a |
WHTEPIIPETAUN
uHpopmanuu, u
UH(POPMALOHHbIE
TEXHOJIOTHH TUIS
BBITIOJTHCHUS 3agad
npodeccuoHaNbHOM
JESATCIILHOCTH

JIMuHOCTHBIE PE3YNbTaThl JOJDKHBI OTPa)XaTh B YaCTH:
[IEHHOCTH HAYyYHOTO MO3HAHUS:

- c(OpPMHPOBAHHOCTH MUPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOIIECTBCHHOH NPaKTHUKH, OCHOBAHHOTO Ha
JManore  KyJIbTyp, CHOCOOCTBYIOUIETO OCO3HAHHIO
CBOETO MECTa B IMOJIUKYJIBTYPHOM MHPE;
MertanpeamMeTHbIe pe3yIbTaThl JOKHBI OTPAXKATh:
OBnanenue YHHUBEpPCAIbHBIMU y4eOHBIMU
MO03HABATEIIEHBIMU JICHCTBUSMHU:

B) paboTa ¢ uHpopMaIuei:

- BJIAJETh HABBIKAMHU MOJYYeHHS WHGOpPMAIUU U3
UCTOYHUKOB  Pa3HBIX  THUIIOB,  CaMOCTOSITEILHO
OCYIIECCTBIISITh TIOMCK, aHAIHW3, CHUCTEMATH3aIlUi0 U
UHTEPIpETANI0 WHPOPMAIUK PAa3IUYHBIX BHUJIOB W
dbop™m mpeacTaBIeHUS;

- cO37aBaTh TEKCTH B Pa3IMYHBIX (hopMarax ¢ y4eTom
Ha3Ha4YeHWs WHQOpPMAIMM W IEJEBOM ayIUTOPHH,
BbIOMpass ONTUMAIbHYIO (OpMYy TPEACTaBICHUS U

BU3yaJIN3aIUH;
- OIICHUBATh JIOCTOBEPHOCTb, JIETHTUMHOCTD
uH(popMaIuy, ee COOTBETCTBHE MIPaBOBBIM
¥ MOPAJTbHO-3THYECKUM HOpMaM;

- HCITOJIb30BaTh cpencTaa MH(OPMAIIMOHHBIX
U KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PEIICHUH
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX
W OpPraHM3allMOHHBIX 3adad C  COOJIOIEHUEM

TpeOOBaHUI HIPrOHOMUKH, TEXHHMKH OE30MaCHOCTH,
TUTHEHBI, PECYPCOCOEPEIKEHHUS, TIPABOBBIX U ATUIECKUX
HOPM, HOPM HH()OPMAIIHOHHONW 0€30MacHOCTH;

- BJAQJCTh HAaBBIKAMH pPACMO3HABAHMS W 3alUTHI

[IP64. VYwmenue omnepupoBaTh MOHATUAMH: (PYHKIUA,
HenpepeiBHAs (DYHKIMS, TPOU3BOAHAS, TNiepBooOpa3Hasi,
OTpe/IeNIeHHBIM WHTErpai;, yMEeHHEe HaXOUTh POU3BOIHBIC
JJIEMEHTApHBIX  (DYHKIWH,  HCIOJB3YySd  CIPaBOYHBIC
MaTepuaibl; HCCIIEIOBATh
B MPOCTEUINUX clydasx (YHKIUM Ha MOHOTOHHOCTH,
HAXOJUTh HAUOOJBIINE U HAUMEHBIIINE 3HaUeHUs (QYHKIUH;

CTPOUTh TIpapMKM MHOTOYJIEHOB C HCIOJb30BaHUEM
ammapara = MaTEeMaTH4YeCKOro  aHajlu3a;  NPUMEHATh
IIPOU3BOIHYIO

OpU PEIICHWHM 33Ja4 Ha JIBIDKCHHE; peliaTh MPAKTHKO-
OpUEHTUPOBAHHBIC 33/1a4M HA HAWOOJBIINEC U HAUMCHBIINE
3HAYCHUS, HA HAXOKJCHUE ITYTH, CKOPOCTH H YCKOPCHUS

[1PG6. YMmenue pemarb TeKCTOBBIC 3aa4d PA3HBIX THUIOB (B
TOM 4YHCJIC Ha TPOICHTHI, JIOJU M YacTH, Ha JBIKCHHE,
paboTy, CTOMMOCTb TOBapOB W YCIYT, HAJOTH, 33aJadd U3

o0nacTd  ynpaBieHMs  JUYHBIMA W CeMEHHBIMHU
¢uHaHCaAMM);  COCTaBJIATH  BBIPAKEHUS,  ypaBHEHUS,
HEPAaBEHCTBA M MX CHCTEMBl 10 YCIOBUIO 3aJauH,
UCCIIEN0BATh  IIOJYYEHHOE  pEIICHHE W OLEHUBAaTh
IPaBJONOA00HOCTb PE3YJIBTATOB;

[TP67. VYmeHue omnepupoBaTh MOHATUSMHU: CpeIHEe

apudmernyeckoe, MenuaHa, HauOONbIIee W HAWMEHBIICE
3HAYEHUS, pa3Max, AUCIEPCHs], CTaHIApTHOE OTKJIOHEHHE
YUCIIOBOTO HAOOpa; YMEHHUE M3BJICKATh, HHTEPIIPETHPOBATH
uH(pOpMaIlMIO, TPEJICTaBICHHYHO B  Tabmumax, Ha
JUarpammax, rpadukax, OTpa)arolryro CBOWCTBA pealbHBIX
MIPOIIECCOB

W SBIICHUH; TPEJICTABIATh HHPOPMAIIMIO C ITTOMOIIBIO
Ta0JIHIL

W JWarpaMM; HCCJICIOBATh CTATHCTUYCCKUE JAHHBIC, B TOM
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uHpopmanuu, WH(POPMaITMOHHOMN 0€30MacHOCTH | YHCJIe C TPUMEHEHHEM TpapUUYecKuX METOJIOB U
JUYHOCTH AJIEKTPOHHBIX CPEJICTB;
[TP614. YMmenue BbIOUpATh MOIXOIANTNN U3YICHHBIN METOT
JUISL  pellleHUs] 3ajauyd, pacrno3HaBaThb MaTeMaTHYECKHE
(hakThl
1 MaTEeMaTHYECKHUE MOJICIN B MIPUPOTHBIX M OOIIECTBEHHBIX
SBIICHUSIX, B HCKYCCTBE; YMEHHE IMPUBOAUTH MPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA pPOCCUHMCKOM W  MHUPOBOH
MaTeMaTHYeCKON HayKu
OK 03. [Ilmanumpomatrh | JIMUHOCTHBIE  pe3yabTaThl  JODKHBI  oTpaxkarb | [IPO1. BrnageHue meTomamu 0Ka3aTeNIbCTB, aJITOPUTMAMHU
u peaIn30BbIBATh | B YacTH: JYXOBHO-HPABCTBEHHOTO BOCITUTAHUS: pelieHus 3aaad; yMeHue (OpMYyIUPOBATH OMpPEICICHHUS,
coOCTBEHHOE - chOpMUPOBAHHOCTh HPABCTBEHHOTO  CO3HAHUS, | aKCHOMBI M TEOPEMbI, MPUMEHATh MX, MPOBOAUTH
po(hecCUOHATBLHOE ATUYECKOTO MOBEACHUS; JIOKa3aTeJIbHBIC PACCYKJIECHHUS B XOJ€ PEIICHUs 3a/1a4;

U JINYHOCTHOE Ppa3BUTHE,
IpeANPUHIMATENbCKYIO
JeATEIILHOCTD

B po(hecCHOHATTLHOM
chepe, UCIIONIb30BATh
3HaHUS 10 (UHAHCOBOK
IPaMOTHOCTH

B Pa3IMYHbBIX KU3HECHHBIX
CHUTYaIUSIX

- CIIOCOOHOCTH OIICHMBATh CUTYallMI0 M TNPUHUMATH
OCO3HAHHBIE PELICHHS, OPUEHTHUPYSACh HA MOPAIbHO-
HPaBCTBEHHBIC HOPMBI U LIEHHOCTH;

-  OCO3HaHME JHMYHOIO BKJIajga B
YCTOHYHMBOTO OyIyIIEro;

- OTBETCTBEHHOE OTHOIICHHE K CBOMM POJUTEISIM U
(unu) IpYrUM 4iI€HaM CeMbH, CO3/IaHHI0 CEeMbU Ha
OCHOBE OCO3HAaHHOI'O MPHUHATHS IEHHOCTEW CEMEWHOMU
)KU3HU B COOTBETCTBMM C TPagULUsSMHU HapOJOB
Poccuu;

MeranpeaMeTHbIE PE3yIbTaThl JOJKHBI OTPAXkKaTh:
OsgnageHue YHUBEPCATbHBIMHU peryIsTUBHBIMU
NEUCTBUSIMU:

a) caMOOpTaHU3AIIHS:

- CAMOCTOSITEJIbHO OCYIIECTBJISATH I03HABATEIBHYIO
NEeSTENIbHOCTh, BBIABIATH MPOOJIEMBbI, CTaBUTh U
dbopmyaupoBaTh COOCTBEHHEIC 3aJ]a9n B
o0pa3oBaTeNbHON  JOEATENBHOCTH W JKU3HEHHBIX
CUTyallMsiX;  CaMOCTOATENIbHO  COCTaBJATh  IUIAH
pelieHus nMpoOJIeMbl ¢ YIeTOM HUMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH W MPEIMOYTCHH; TaBaTh
OIICHKY HOBBIM CHUTYaIlUsIM;
croco6cTBOBaTh  (OPMHUPOBAHUIO U

HOCTPOCHHUE

MIPOSIBJICHUIO

[1P64. VYwmenuwe omepupoBaTh MOHATUAMU: (YHKIHS,
HenpepbiBHAas (YHKIWSA, TPOU3BOAHASA, IepBooOpa3Has,
OTpe/eNIeHHbI WHTErpail;, yMEHHUE HaXOIUTh IPOU3BOHBIC
AJIEMEHTapHbIX  (YHKUUH,  HCIOJIB3YSd  CIPaBOYHbIE
MaTepuaibl; UCCIEeI0BaTh B MPOCTEHIINX CiIydasx QyHKIUU
Ha MOHOTOHHOCTb, HaXOJUTh HaWOOJIBIINE M HAMMEHBIINE
3HaYeHUs (QYHKIMIA, CTPOUTh TpapuKd MHOTOUICHOB C
MCIIOJIb30BaHUEM ammapaTa MaTeMaTH4eCKOro aHalu3a;
IIPUMEHSITh IIPOU3BOIHYIO
IpU pEeUIeHUM 33aJad Ha JBWKEHME; pelarh MpPaKTHKO-
OpPUEHTHPOBAHHbBIE 3a/1a4l HAa HauOOJIbIINEe U HAMMEHbIINE
3HAYEHMS], HA HAX0X/IEHNE IIyTH, CKOPOCTU U YCKOPEHUS
[TPGS. YMeHue omepupoBaTh MOHSTHSIMHU: pallMOHATbHAS
byHKLUsA, MOKa3zaTenbHas (YHKIMS, CTENEHHas (QYyHKIUS,
norapudmuueckas byHKIMS, TPUTOHOMETPUYECKHE
¢byHK1MU, oOpaTHble (QYHKIMM; YMEHUE CTPOUTH I'paduKu
M3YYEHHBIX (QYHKIMH, HCIONb30BaTh Tpaduku IpU
U3Y4EHUH IIPOLIECCOB
Y 3aBHCUMOCTEH, MPH pEelIeHUU 3aJa4 U3 APYTruX y4eOHBIX
IIPEeIMETOB M 3aJad M3 pEaJbHOM KU3HU; BbIpaXaTb
dbopMynaMu 3aBUCUMOCTH MEXAY BEIMUNHAMU;

[TPG6. YMeHue permath TeKCTOBBIE 3314 Pa3HBIX TUIIOB (B
TOM YHCJE€ Ha MPOLEHTHl, JAOJIM M YacTH, Ha JBUKEHHE,
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IUPOKOW SPYIUIIMA B Pa3HBIX O00JIACTAX 3HAHUH,
IOCTOSIHHO TOBBIIIATh CBOM  00pa3oBaTeNbHBIA H
KYJIbTYpPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

UCIIONIb30BaTh MPHEMbl peduieKCHH s
CHUTYalll{, BBIOOpA BEPHOTO PEILICHHUS;

- YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh
pELIEHNUs 10 UX CHUKEHUIO;

B) OSMOIMOHAJIbHBIA HHTEJUIEKT,
c(hOpMUPOBAHHOCTE:

BHYTPEHHEH MOTHBALIMM, BKIIIOYAOLIEH CTPEMIICHUE K
JOCTHXKEHUI0  LeIM U YCHeXy,  ONTUMHU3M,
WHULHUATUBHOCTb, YMEHHUE JI€WCTBOBAaThb, HMCXOAS U3
CBOMX BO3MOXKHOCTEH;

- OMIIaTUH, BKIIOYAIOMIEH CIOCOOHOCTh IOHUMATh
HMOLIMOHAIBHOE COCTOSIHUE JAPYTUX, YYUTHIBATh €ro
IPU OCYILECTBICHUH KOMMYHUKAIIMH, CIIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEKUBAHUIO;

- COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTH

OLICHKHU

MperoIararomumi

BbICTpAauBaTh OTHOLIEHHUS C JPYTMMH JIIOJIbMH,
3a00TUTBCSI, TPOSIBIATE MHTEpPEC U  paszpelarb
KOH(JIMKTBI

paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 3a/aydl U3

obrmactTu  ympaBieHHUS ~ JIMYHBIMA W CEMECHHBIMU
dbuHaHCAMM);  COCTaBJIATH  BBIPAKEHUS,  ypaBHEHUS,
HEpPaBEHCTBA W MX CHCTEMbl IO YCIOBUIO 3a/1auH,
UCCIIEIOBaTh  IOJYyYEHHOE  pelIeHHe U OLEHUBATh
MPaBIONOI00HOCTD PE3YIIbTATOB;

I[IP67. VYmeHue omepupoBaTh IOHATHUAMH: CpEIHEE

apuMeTHYecKoe, MeauaHa, HauOoJblllee W HauMEHbIIee
3HAYEHUs, pa3Max, AUCIEPCHs], CTaHIAPTHOE OTKJIOHEHHE
YHCIOBOTO HabOpa; YMEHUE U3BJIEKaTh, HHTEPIPETUPOBATH
uHpOpMaLMIO,  MPEACTaBIEHHYHO B  Tabiuuax, Ha
auarpaMmax, rpadukax, OTpakarollylo CBOMCTBA peaabHBIX
IIPOLIECCOB

W SBJICHUH; TIPEACTaBIATh HWHPOPMALHUIO C TIOMOIIBIO
TadJINIL

U JUarpaMM; MCCIIEI0OBAaTh CTaTUCTUYECKHUE JIaHHBIE, B TOM
yuciae C IpPUMEHEHHeM TIpapHUuecKux METOJ0B U
AJIEKTPOHHBIX CPEJICTB;

[TP68. YMenue onepupoBaTh MOHATUAMU: CIIyYailHBIN OIBIT
U CIy4allHOE COOBITHE, BEPOSITHOCTD CIyYaifHOTO COOBITHS;
YMEHUE BBIUHUCIATH BEPOSATHOCTH C HCIOJIB30BAHUEM
rpadUyecKuX METOJ0B; IPUMEHATh (POPMYJbl CIOKEHUS U
YMHOXXEHUSI BEpOATHOCTEH, KOMOWHATOpHbIE (aKThl H
dbopMyIbl MpU pEIIEHUH 3a/lad; OLIEHHWBATh BEPOSITHOCTH
peanmbHBIX  COOBITMI; 3HAKOMCTBO €O  CIy4YalHBIMH
BEJIMYMHAMU; YMEHHE IPUBOJUTH IPUMEPHI IMPOSIBICHUS
3aKOHa OOJIBIIMX YHMCEN B IPUPOHBIX

1 OOIIIECTBEHHBIX SIBJICHUSX;

[1P614. YMeHue BbIOMpaTh MOAXOIAINN N3YUYSHHBIH METO]
JUIL PELICHHs] 3aJadd, pacrno3HaBaTb MaTeMaTHYECKHE
dakThl M MaTeMaTHYeCKHE MOJIENIM B MPHUPOJHBIX U
OOLIECTBEHHBIX SIBICHUAX, B UCKYCCTBE; YMEHUE MTPUBOJIUTH
IIpUMEPBl  MATEMATUYECKUX OTKPBITUHA POCCUMCKON U
MHPOBOM MaTeMaTH4eCKON HAyK1

OK 04. DddextuBHO

B3alMOJIECTBOBATE

JIMYHOCTHBIE PE3YIbTAaThl AOJDKHBI OTpaKaTb B YaCTH!:
OCHHOCTH HAY4YHOI'0 IMO3HAHHA: OCO3HAHHUEC LECHHOCTH

[1P61. Bnanenue MeTogamMM J0Ka3aTeNbCTB, aIrOpUTMAMU
pelieHus 3aaad; yMmMeHHe (GOpMyIUpOBaTh OMpPENEIeHHUS,
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1 paboTaTh B KOJUICKTHUBE
1 KOMaHIC

HAay4YHOW JESATEIBbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOSKTHYI0 W  HCCIIENOBATEIbCKYIO JIEATEIHHOCTh
WHIUBUIYAJIbHO U B TPYIITIC

MeTtanpeamMeTHbIe pe3yIbTaThl IOJDKHBI OTPAXKaTh:
OBnaneHne YHHUBEPCATBbHBIMA KOMMYHUKATHBHBIMHU
JEHCTBUSMU:

0) cOBMECTHasl I€SITEIIbHOCTD:

- TOHWUMATh W  WCIONB30BaTh  IMPEUMYIICCTBA
KOMaHTHOH ¥ MHAWBHUIYaTbHON PaOOTHI,

- TpPUHUMATh [T COBMECTHOW JICATEIHHOCTH,
OpraHU30BBIBaTh U KOOPJIWHHUPOBATH NEUCTBHUS IO €€
JOCTUKCHUIO: COCTAaBIISITh IJ1aH JICHCTBUH,
pacrpeensiTh poilid C y4eTOM MHEHHUH Y4YaCTHUKOB
00CyXIaTh pe3yIbTaThl COBMECTHOM PabOTHI;
- KOOPJMHHUPOBATH u BBIIOJIHATH
B YCIIOBUSAX pealTbHOTO,

1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI;
- OCYWIECTBISITH ~ TO3UTUBHOE  CTPATETHUYECKOE
MOBEICHWE B Pa3NUYHBIX CHUTYalHsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITUATHBHBIM.
OBnaznenue YHHUBEPCATbHBIMU PEryIATUBHBIMU
NEUCTBUSIMH:

I') IpUHATHE ce0s U IPYTHX JIIOJCH:

- MPUHUMATh MOTHBEI I ApTYMEHTBI JPYTHUX JIFOJICH TIPH
aHaJIM3e Pe3yNbTaTOB JIEATEIbHOCTH;

- TIpU3HABaTh CBOE MPABO W MPABO JIPYTHX JIOACH Ha

paboty
BUPTYaJIBLHOTO

aKCUOMBI M  TEOPEMBI, IPHUMEHATH HUX, IPOBOIUTH
JI0Ka3aTeNbHbIE PACCYKIEHUS B XOZ€E PELICHNUS 3a/]a4;
I[IP67. VYmeHue omepupoBaTh IMOHATHUAMH: CpEIHEE
apupMeTHYecKoe, MenuaHa, HauOojblllee WM HauMEHbIIee
3HAYEHMs, pa3Max, AUCIEPCHs], CTaHIAPTHOE OTKJIOHEHHE
YHCIOBOT0 HabOpa; YMEHHUE U3BJIEKaTh, HHTEPIPETUPOBATH
uHpOpMaLMIO,  MPEACTaBIEHHYIO B  Talnuuax, Ha
auarpaMmax, rpadukax, OTpakaroulylo CBOMCTBA peaabHbIX
IPOLIECCOB W SBJICHUH; INPEACTaBIATh HH(OpMaIMio ¢
IOMOUIbI0  TabnMLl W Juarpamm; HCCIIEN0BATh
CTaTUCTUYECKUE JaHHbIE, B TOM YHCJIE C IPUMEHEHUEM
rpaMUecKuX METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

[TP68. YMenue onepupoBaTh MOHATUAMU: CIIy4ailHBIN ONBIT
U CIy4allHOE COOBITHE, BEPOSITHOCTD CIyYaifHOTO COOBITHS;
YMEHHME BBIUUCIATH BEPOATHOCTb C HCIOJB30BAaHUEM
rpadMUecKuX METOJIOB; MPUMEHSITH (POPMYJIBI CIOKEHUS U
YMHOXXEHHUSI BEpOATHOCTEH, KOMOUMHATOpHBbIE (aKThl H
dopMyJibl NpU pEIICHUH 3a/ady; OLIEHHWBATh BEPOSITHOCTH
peanbHBIX  COOBITMH; 3HAKOMCTBO €O  CIy4alHBIMH
BEJIMYMHAMU; YMEHME IPUBOJUTH IPUMEPHI IMPOSBICHUS
3aKOHa (1018111704 qucel B IIPUPOIHBIX
1 OOIIIECTBEHHBIX SBJICHUSX;

[1P614. YMeHue BbIOMpaTh MOAXOIAINN N3YUYSHHBIH METO]
JUIL  PELICHHs] 3aJa4d, paclo3HaBaTb MaTEMaTUYECKHE
dakThl M MaTeMaTHYeCKHEe MOJIEIM B MPHUPOJHBIX U
OOLIECTBEHHBIX SIBICHUSAX, B UCKYCCTBE; YMEHHUE MTPUBOJIUTH

OLIMOKH; IIPUMEpPbl MaTEMaTHYECKUX OTKPBITUM PpPOCCUMCKOW U

- pa3BUBaTb  CHOCOOHOCTH  IIOHMMaTb  MHpP | MHUPOBON MaTeMAaTUYECKON HAyKu

C MO3MIIMH JPYTOT0 YEJI0BEKa
OK 05. OcymectBasate | JIndHOCTHBIE — pe3yabTaThl  JOKHBI  oTpaxkarh | [IPO1. Brmagenue meTomamMu T0Ka3aTeNbCTB, alTOPUTMAMHU
YCTHYI0O M MHCBMEHHYIO | B YaCTH: 3CTETUYECKOIO BOCHIUTAHUS: pemieHus 3aj1a4; yMeHHE (POpMyIUpOBaTh OIpeeTeHHs,
KOMMYHUKAIUIO - 3CTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAst 3CTETUKY | aKCHOMBI M TEOPEMbI, TNPUMEHATh MX, MPOBOAUTH
Ha TOCYJapCTBEHHOM | ObITa, HAYYHOTO W TEXHHYECKOI'0 TBOPUECTBA, CIIOPTA, | JOKa3aTelbHbIE PACCYXkJIEHHUS B X0JI€ pEIICHU 3a/1a4;
A3BIKE Poccuiickoii | Tpyna u o0IIeCTBEHHBIX OTHOUICHHIA; [1P66. YMeHnue peniath TEKCTOBbIE 33/1a4 Pa3HbIX TUIIOB (B
Qenepaii ¢ y4eTOM | - CIIOCOOHOCTh BOCHPUHUMATh pa3IMYHbIE BHJBI | TOM YHCIIE HAa MPOLEHTHI, JOJIM W YacTH, Ha JIBUXKEHHE,
0COOEHHOCTEM UCKYyCCTBa, TPaJUIMM W  TBOPYECTBO  CBOEro | paboTy, CTOMMOCTh TOBAapOB M YCJIYT, HAJIOTH, 3a/Ja4dl U3
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COLIMATILHOTO U JpYyrMX HapoAOB, OUIYIIAaTh AMOLMUOHAIBHOE | OOJIACTM  YNpaBIEHUS  JIMYHBIMH M CEMEHHBIMU
U KYJIBTYPHOTO | BO3JEHCTBHE UCKYCCTBA; ¢uHaHCAMM);  COCTaBIATH  BBIPAKEHHS,  ypaBHEHHS,
KOHTEKCTa - yYOEeXIEHHOCTh B 3HAYMMOCTU JUIsl JIMYHOCTU | HEPABEHCTBA M MX CHCTEMBbl 110 YCIOBHIO 3aJauH,
1 o0lIecTBa OTEYECTBEHHOTO M MHMPOBOIO MCKYCCTBA, | MCCIENOBaTh  IIOJIyUYEHHOE  pELIEHWE U  OLICHUBATh
THUYECKHUX KYJIBTYPHBIX TpaguLMH | MpaBIONOAOOHOCTb PE3yIbTATOB;
Y HapOJHOT'O TBOPYECTBA ITP68. YMeHue onepupoBaTh NOHITUAMMU: CIyYalHBIA OMBIT
MetanpeameTHble pe3ynbTaThl JOJKHBI OTPaXaTh: U CcIy4ailHOe COOBITHE, BEPOSITHOCTh CIIy4ailHOro COOBITHS;
OBnaneHrne YHUBEPCAIbHBIMM KOMMYHUKATUBHBIMU | YMEHHE BBIUHUCIATH BEPOSITHOCTH C  HCIIOJIB30BAHHEM
JNEUCTBUAMU: rpaMuecKuX METOJIOB; MPUMEHSTh (POPMYJIbI CIOKEHUS U
a) oOmeHue: - OCYIIECTBIATh KOMMYHHUKAI[MM | YMHOXXCHHMS BEPOSTHOCTEH, KOMOWMHATOpHBIE (AKThl |
BO Bcex c(hepax KU3HU; dopMynbl IpU PELIEHUH 3ajjady; OLIEHUBAThb BEPOSATHOCTHU
- pacrmo3HaBaTh HEBEPOAIBHBIC CPEACTBA OOIIEHUS, | PEATbHBIX  COOBITHH; 3HAKOMCTBO CO  CIy4YailHBIMHU
IIOHMMATh 3HAYEHUE COLIMAIIBHBIX 3HAKOB, | BEJIMYMHAMHU; YMEHUE IPHUBOJUTH MPUMEPHI IPOSBICHUS
pacro3HaBaTh MPEANOCHUIKH KOH(IMKTHBIX CHTYallMd | 3aKOHa 00IbIINX qucesn B IIPUPOJIHBIX
U CMAr4aTh KOHMIUKTHI; U OOILECTBEHHBIX SIBJICHUIX;
- Pa3BEpHYTO U JIOTUYHO U3JIarath cBOIO TOUky 3peHust | [IP014. Ymenue BbIOMpaTh MOAXOAAIIUN U3yYEHHBIH METO
C MCIIOJIb30BAaHUEM S3BIKOBBIX CPE/ICTB JUIsl pelIeHHs 3aJadyd, pPAcllo3HAaBaTb MaTEMaTHYECKHE
GakThl M MaTeMaTUYECKUE MOJENM B MPHUPOJIHBIX U
0OI1eCTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; YMEHHE IPUBOAUTH
IIPUMEPBl  MATEMATHYECKUX OTKPBITUHA POCCUMCKON U
MHUPOBOM MAaTEMaTUYECKON HAYKU
OK  06. IlposiBnate | JINyHOCTHBIE  pe3ynbTaThl  JODKHBI  oTpaxkarh | [IPO1. BraneHue meromamu 10Ka3aTeNnbCTB, aITOPUTMaMHU
IpaXIaHCKO- B YaCTH: pelieHns 3aaad; yMeHue (OpMyIUpOBaTh OMNpPENEICHHUS,
NaTPUOTHYECKYIO - IPaXAaHCKOIO BOCIIUTAHMSL: IPUHATHE | aKCUOMBI M TEOPEMBI, NPUMEHATH WX, I[POBOIUTH
MO3UIIHIO, TPaJMLIMOHHBIX HAIMOHAJIbHBIX, OOIEYENIOBEUECKUX | JI0Ka3aTeJIbHbIE PACCYKIIEHHUS B XOJI€ pEIICHUs 3a/1a4;
JIEMOHCTPUPOBATh T'YMaHHUCTUYECKUX [1P66. YMeHnue peniath TEKCTOBbIE 33/1a4M Pa3HbIX TUIIOB (B
OCO3HAaHHOE  IIOBEJIEHUE | U JEMOKPAaTUYECKHX LIEHHOCTEH; TOM YHCJIE Ha IMPOLEHTHI, AOJIM M YacTH, Ha JBUXKCHHUE,
Ha OCHOBE | -IIaTPUOTHYECKOTO BOCIIMUTAHMS: paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 3a/Jaydl U3
00111e4eTOBEYECKUX LIEHHOCTHOE  OTHOIIEHHWE K  TOCYJapCTBEHHBIM | 00JAacTH  YOpaBJICHUS  JUYHBIMAU U CEeMEWHBIMHU
LIEHHOCTEH, B TOM YHCJIE C | CHMBOJIAaM, UCTOPUYECKOMY M MPUPOAHOMY Hacienuto, | GUHAHCAMM);  COCTABJIATH  BBIPAKEHUS,  ypaBHEHUS,
y4€TOM  TapMOHHU3aLMU | MaMATHHUKaM, TpaguLUsAM HapoJ0B Poccum, | HepaBeHCTBA M HMX CHCTEMBI 10 YCIOBUIO 33JauH,
MeKHAIIMOHAIbHBIX u | JoctwxkeHusiMm Poccum B Hayke, MCKYCCTBE, CIOPTE, | MCCIEAOBAaTh  IOJIYYEHHOE  pelleHue U  OLCHUBATh
MEXPETUTNO3HBIX TEXHOJIOTHAX U TPYIE; MPaBONOI00HOCTh PE3YJIbTATOB;
OTHOLICHUH, TNpUMEHATh | MeranpeaMeTHble pe3yiabTaThl JODKHBI oTpaxartb: | [IP67. VYmenue onepupoBaTh NOHSTUAMU: CpEIHEE
CTaH/apThI OBnanenue YHHUBEPCAIbHBIMU PEryJIsATUBHBIMH | apudMeTHYecKoe, MeauaHa, HauOoiblliee M HauMeHbIlee
AHTUKOPPYMIHOHHOTO JENCTBUSIMU: 3HAYEHMs], pa3Max, JUCIEpPCUs, CTaHJAPTHOE OTKJIOHEHUE
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MIOBEIEHHUS

B) OMOIMOHAJIBHBIA HMHTEIUICKT, MPEATIONararoniui
c(hOpMUPOBAHHOCTH:
--CaMOCO3HAaHU, BKJIIOYAIOIIETO CHOCOOHOCTD

IIOHUMAaTb CBO€ SMOLMOHAIBHOE COCTOSHHUE, BHUJCTH
HalpaBJIEHUs] Pa3BUTHS COOCTBEHHOM 3MOIMOHAIBHON
cdepsl, OBITh YBEpEHHBIM B cebe;

- CaMOpPETyIUPOBAHMS, BKIIOYAIOILIET0 CAMOKOHTPOIIb,
yMEHUE IIPUHUMAThb OTBETCTBEHHOCTb 3a  CBOE
[IOBEJCHHUE, CIIOCOOHOCTb aZanTUpOBaThC K
HMOIMOHAIBHBIM U3MEHEHUSM M MPOSBISATH THOKOCTH,
OBITb OTKPBITHIM HOBOMY;;

- BHYTPEHHEH MOTHMBAlLlMH, BKJIKOYAIOLIEH CTPEMIICHHE
K JOCTHXEHHUIO LEIM U  YCIeXy, ONTUMU3M,
WHULUATUBHOCTb, YMEHHE JI€UCTBOBAaTb, HCXOIA H3
CBOMX BO3MOXKHOCTEH;

- OMIATWHW, BKIIOYAIONIEH CHOCOOHOCTh TIOHUMATH
SMOLMOHAJIBHOE COCTOSIHUE JPYIUX, YYUTHIBATH €TI0
IIPU OCYILECTBICHUM KOMMYHUKAIUH, CIIOCOOHOCTH K
COYYBCTBMIO U COIEPEKUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTb
BBICTPAUBaTh OTHOLLIEHHUS
C APYTUMHU JIIOJbMU, 3200TUTHCS, IPOSBIATH UHTEPEC U
paspematbe KOH(QIUKTHI

YHCIOBOTr0 HabOpa; yMEHHUE U3BJIEKaTh, HUHTEPIPETUPOBATh
uHpOpMaLMIO,  TPEACTaBIEHHYI0O B  Tabiuuax, Ha
quarpaMmax, rpadukax, OTpakarollylo CBOMCTBa peaabHbIX
IIPOLIECCOB

U SBJIECHUH; NpEeACTaBIATh HHPOPMALKIO C MHOMOILBIO
TabIHI

U AMarpaMM; MCCIEN0BaTh CTATUCTUYECKUE JAHHBIE, B TOM
qyuciae C TpPUMEHEHHEM TpapHUyuecKux METOJ0B U
AJIEKTPOHHBIX CPEACTB;

[TPG8. YMenue oneprpoBaTh MOHATUSIMU: CITyYalHbIN OIBIT
U cIy4ailHOe COOBbITHE, BEPOSITHOCTh CIIy4ailHOro COOBITHS;
YMEHHME BBIUUCISTH BEPOATHOCTb C HCIIOJIb30BAHUEM
rpaMuecKuX METOJIOB; MPUMEHSTh (POPMYJIbI CIOKEHUS U
YMHOXXEHHUSI BEPOATHOCTEH, KOMOWHATOpHBIE (aKThl H
dopMynbl IpU PELIEHUH 3ajjady; OLIEHUBAThb BEPOSATHOCTHU
peanbHBIX  COOBITHH; 3HAKOMCTBO CO  CIyYalHBIMH
BEJIMYMHAMU; YMEHHUE IPUBOJIUTH IPUMEPBI IPOSBICHUS
3aKOHA 00IBbIINX qucesn B IIPUPOIHBIX
U OOILECTBEHHBIX SIBJICHUIX;

[1P614. YMmenue BbIOMpPATh NOAXOAAIIMMI U3YUEHHBINH METO
JUIsl pelleHus 3aJadyd, pPAacllo3HaBaTb MaTEMaTHYECKHE
GakThl M MaTeMaTUYeCKWe MOJENIU B MPUPOJIHBIX U
0OI1eCTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHHE IPUBOUTH
IIPUMEPBl  MATEMATHYECKUX OTKPBITUHA POCCUMCKON U
MHPOBOM MAaTEMaTUYECKON HAYKU

OK 07. CogelictBOBaTh

COXPaHEHHIO
OKpY>Karoleu Cpenbl,
pecypcocOepexeHHIo,

IMPUMCHATH 3HAHUA

00 W3MEHEHMH KIMMAaTa,
MPUHLIUIB  OEPEXKITUBOTO
IIPOU3BO/JICTBA,

3¢ PeKTUBHO EHCTBOBATH
B Ype3BbIYaHBIX
CUTYaIUsAX

JInyHOCTHBIE ~ PE3yNbTATBl  JOJIKHBI
B YaCTH: DKOJIOTUYECKOTO BOCIIUTAHHUS

- AKTMBHOE HEINpPUATHE JIEUCTBUM, NMPUHOCIIIMX BPEJ]
OKpYXKarollleu cpere;

- YMEHHME  NPOTHO3UPOBATh
DKOJIOTUYECKHUE  IOCIIEICTBUS
JIEMCTBHM, IPEJOTBPAILATh UX;

- PpacIIMpEHHUE OIBITA JEATEIBHOCTH DKOJIOTMYECKOU
HaIlpaBJIEHHOCTH;

MeranpenmMeTHbie  pe3yJbTaThl  JOJIKHBI
OBnasneHue YHHUBEpPCATbHBIMU

OTpaXkaThb

HeOJIaronpusiTHbIE
NPEeIIPUHIMAEMBIX

OTpaaTh:
y4eOHBIMU

[1P61. Bnagenne meromaMu J0Ka3aTeNbCTB, alrOpUTMaMU
pelieHus 3a1a4; yMeHHe (OopMyIupoBaTh OINpeeseHHs,
aKCUOMBl M TEOpPEeMbl, NPUMEHATh UX, MPOBOJIUTH
JIOKa3aTeNbHbIE PACCYKICHUS B XO/€ PEILICHUS 3a1a4;

[1P64.  VYmeHue omnepupoBaTh MOHATHAMH: (QYHKIHS,
HerpepbiBHass (YHKIMSA, TNPOU3BOAHASA, IepBooOpa3Has,
OTpe/ieNIeHHbIM HHTErpai;, yMEeHHe HaX0IUTh POU3BOIHbIE
DIIEMEHTAPHBIX  (QYHKIUI,  MCIONB3ys  CIpPaBOYHBIE
MaTepuabl; UCCIEeI0BaTh B MPOCTEHIINX CIIydasX (pyHKUIUN
Ha MOHOTOHHOCTb, HaXOJUTh HauOOJbIINE M HAaHMMEHBIINE
3HaYeHUs! (QYHKIMH;, CTPOUTh TpapuKd MHOTOUWIEHOB C
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MO3HABATEIbHBIMU ACHCTBUSIMH:

0) 60a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- paspabaTeiBaTh  IUIAH  PEHICHUS  ITPOOJIEMBI
C YYeTOM aHajW3a WMCIOIIUXCS MaTepHATbHBIX
1 HEMaTepHAIbHBIX PECYPCOB;

- OCYIIECTBIISITH IIeJICHATIPABICHHBINA MMOUCK MEpPeHoca
CpelCTB u croco0oB JIefcTBUA
B IIPO(HECCHOHATILHYIO CPEy;

- YMeTh TIEPEHOCHUTh 3HAaHHUS B II03HABATEIBHYIO
U TIPAKTHYECKYIO 00JIACTH KU3HEACITCILHOCTH;
OBnajeHne YHUBEPCATbHBIMA KOMMYHHKATHUBHBIMH
JICHCTBHUSMU:

0) cOBMECTHAs ICITEIIbHOCTD:

- TpeyiaraTb HOBBIE IMPOCKTHI, OICHUBATH HJICH
C TMO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHYCCKOU
3HAYHUMOCTH;
OBnaneHue
JICHCTBHUSMU:
0) CaMOKOHTPOJIb:

- JaBaThb OIICHKY HOBBIM CHTYyallUsM, BHOCHTH
KOPPEKTUBBI B JIEATEIHHOCTh, OLIEHUBATh COOTBETCTBUE
PE3YJIBTATOB TIEIISIM

YHUBCPCAJIbHBIMU PEryJIATUBHBIMUA

MCIIOJIb30BaHUEM ammapaTa MaTeMaTH4eCKOro aHaJM3a;
OPUMEHSATh MPOU3BOJAHYIO TMPH pPELICHUHM 337ad Ha
JBUKEHHE; pelaTh NPaKTUKO-OPUEHTHPOBAHHBIE 3a/]a4M HA
HauOoONbIINE ¥ HAWMEHBIIUE 3HAYCHUS, HAa HAXOXKICHUE
MyTH, CKOPOCTH U YCKOPEHUS

I1PGS. YMeHue omnepupoBaTh MOHATHSIMHU: paldOHAIbHAs
GbyHKIMS, TTOKa3aTenbHass (YHKIMS, CTENeHHas (YHKIIHS,
JorapupmMuuecKas byHKLwS, TPUTOHOMETPUUECKUE
byHKIMKA, 00paTHBIE (YHKIMH, YMEHUE CTPOHUTH rpaduKu
U3Yy4eHHBIX  (DYHKIMH, HWCHOIB30BaTh TpaduKu  TpU
U3Y4YECHUU MPOLIECCOB
¥ 3aBUCHMOCTEH, NPU PEIICHUH 3a]a4 U3 APYrUX y4eOHBIX
IpeIMETOB U 3aJad M3 peallbHOM KHU3HU; BBIPAXKAaTh
(bopMynaMu 3aBUCUIMOCTH MEX]Ty BETHUYNHAMU;

[TP66. YMeHnue pemaTh TEKCTOBBIE 33/1a4M pa3HbIX TUIIOB (B
TOM YHCJE Ha TPOLEHTHI, IOJM M YacTH, Ha IBIKEHHE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 3a/a4dl U3
o0nacti  ynpaBleHHS ~ JUYHBIMA W CEMEHHBIMHU
dbuHaHCAMM);  COCTaBJIATH  BBIPAKEHUS,  ypaBHEHUS,
HEpAaBEHCTBA W WX CHUCTEMBl TI0 YCJIOBHIO 3a/layH,
UCCleIoBaTh  IOJIyUeHHOE  pEelIeHHe M OLCHMBATh
MIPaBIONIOI00HOCTD PE3YIIbTATOB;

[1P614. YMeHue BbIOMpaTh MOAXOIAINN N3YUYSHHBIH METO]
JUIS PEUIeHWs 3aJa4d, pacro3HaBaTh MaTeMaTHYECKHE
dakThl M MaTeMaTHYeCKHEe MOJIEIM B MPHUPOJHBIX U
OOIIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHHE MTPUBOIHNTH
OpUMEpbl MaTeMAaTUYEeCKUX OTKPBITHH POCCHHCKON U
MHPOBOM MaTeMaTH4eCKO HAyK1

I1K 2.1 Ynpasnsate
IUTAHUPOBAHUEM U
OpraHu3aruen
IIPOU3BOJICTBEHHBIX
paboT KOJIJIEKTHBA
WCIIOJIHUTEIIEH C
co0JII0ICHHEM HOPM

JIMdHOCTHBIE  pe3ynbTaThl  JOJKHBI  OTpaXkaThb
B HaCTH: TPyAOBOT'O BOCIIMTAHUA:

- TOTOBHOCTh K TpYyAdy, OCO3HaHHE IICHHOCTH
MacTepcTBa, TpyAoIo0ue;

- TOTOBHOCTh K  aKTUBHOW  JIeATEIHHOCTH

TEXHOJIOTHYECKOM W COIMAJIbHOM HaIpPaBICHHOCTH,
CIOCOOHOCTD VHULIMUPOBATH, IUIAHUPOBATh u
CaMOCTOATEJIbHO BBITOJIHATH TAKYIO JEATEIIbHOCTB;

[1P61. Bnagenue MeToamMM J0Ka3aTeNbCTB, arOpUTMAMU
pelieHus 3a1ad; yMeHHe (DOpMyIupoBaTh OIpEIeNIeHMUs,
AKCUOMBI U TEOpEMBI, IIPUMEHATb UX, IPOBOIUTH
JIOKa3aTeNNbHBIC PACCYKIEHUS B XOJE PEIICHUA 33/1a4;

[1P614. YMenue BbIOMpaTh MOAXOIAIIMNA U3yYEHHBIH METOA
JUISl  pelleHus 3a/Jadd, paclo3HaBaTh MaTEMaTHYECKHE
dakThl W MaTeMaTHYeCKWe MOJEIUd B MPUPOIHBIX U
OOLIECTBEHHBIX SIBJIEHUSAX, B UCKYCCTBE; YMEHUE MPUBOAUTD
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0€e30MacHbBIX yCIOBUI
Tpyza.

[IK 2.2 Pacnipenenarb
pabOTHUKOB MO paboYuM
MECTaM U OTPECIIATh UM
MIPOU3BOJICTBEHHBIC
3aJaHMsL.

IIK 2.3 OnenuBarts u
obecreynuBaTh
YKOHOMUYECKYIO

3¢ (HEeKTHBHOCTH
MIPOU3BOJICTBEHHOTO
npoiiecca, KaKk B LEJIOM,
TaK M Ha OTAEJIbHBIX
JTamnax.

- MHTEpEeC K pa3auvHbIM cdepam MmpodecCuoHaTbHON
EATENBLHOCTH/

- TOTOBHOCTH H CIIOCOOHOCTh K 00pa3oBaHUIO
¥ caMo00pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HH

MpUMEpPbl MaTEMAaTUYECKUX OTKPBITHM POCCUHCKON W
MHUPOBOM MaTeMaTU4eCKOM HAyK1
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B pesynpTare ocBOeHUs mporpaMMbl y4eOHOTO MpeaMeTa OO0yJaroluiics 10KeH (pOpMHUPOBAThH
CIIeTyIOIIHE JINYHOCTHBIE pe3ynbTathl (nanee — JIP):

JIP.2 IlposBisronuidi akTUBHYIO T'PaKJAHCKYIO MO3UIMIO, IEMOHCTPUPYIONIUN TPUBEPKEHHOCTh
MPUHIUIIAM YECTHOCTU, MOPSTOYHOCTHU, OTKPBITOCTH, SKOHOMHMYECKM AKTUBHBIA M YYacCTBYIOLIUMU B
CTYJCHUYECKOM M TEpPPUTOPUATIHLHOM CaMOYIpPABICHUHU, B TOM YHUCIIE Ha YCJIOBUSAX J10OpPOBOJILYECTBA,
MPOAYKTHBHO B3aUMOJICHCTBYIOIINI M YIAaCTBYIOLIUH B JESITEIHHOCTH OOIIECTBEHHBIX OpraHU3alui.

JIP.4 TlposBastomuii U I€MOHCTPUPYIOIIUNA YBOXKEHHE K JIIOJISIM TPY/Aa, OCO3HAIOIINI IIEHHOCTh
cooctBeHHOoro Tpyaa. Crpemsimuiics K (QOPMHUPOBAHWUIO B CETEBOM cCpele JUYHOCTHO U
npoheccunoHaTbHOTO KOHCTPYKTHUBHOTO «IIU(PPOBOTO CIEAAN.

JIP.23 TMonmyuenue 00y4JaronmMIcs BO3MOKHOCTH CAMOPACKPBITUS U CAaMOPEATU3aIHsI TUIHOCTH.

JIP.30 OcymecTBisOMUMiA MOUCK W MCHOJIb30BaHUE HWH(OpMAIMK, HEOOXOIUMON IS
3¢ (HEeKTHBHOTO BHITIOTHEHHS PA3IUYHBIX 3a]1a4, MTPO()ECCHOHATLHOTO M TMYHOCTHOTO Pa3BUTHSI.



2. CTPYKTYPA U COJAEPKAHUE YYEBHOI'O INIPEJIMETA
2.1. O0beM y4eOHOro npeaMeTa U BU/bI Y4eOHOl padoThl

Bupa yueOHoii padoThI

O0BéM B yacax

O01béM o0pa3oBaTeIbHON MPOrpaMMbl Y4eOHOr0 nmpeaMeTa 340
B TOM YHUCJIE:

OCHOBHOE coJIepKaHue 253
B TOM YHUCJIE:

JIEKIIUHU, YPOKH 160
MIPAKTUYECKHUE 3aHATHUS 93
IIpodeccnoHATHLHO-OPHEHTHPOBAHHOE CO/IEP:KAHNE 24
B TOM YHCJIE:

TEOPETUYECKOE O00yueHHe 24
MIPAKTUYCCKHC 3aHITHSI

CamocTosiTejibHasi padoTa odyuyaroierocsi (Bcero) 57
B TOM YHUCJIC:

CocraBjieHHE CIPAaBOYHOTO MaTepHaa 57
IIpome:xyTOUYHAasI aTTecTANMS 30

Ilpomesicymounas ammecmavusn 6 ghopme 3auema c oyenxoui (1 cemecmp)

IIpomercymounas ammecmayus 6 hopme sxzamena (11 cemecmp)
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2.2. TemaTnyeckuii miiaH u coaepxxkanue yueonoro npeamera OYIL.07 MATEMATHUKA

1 2 3 4
dopmupyembie
KOMIIeTeHIIUH
Coaeprxxanue y4eOHOIro MaTepuaJia, NpaKTHYeCKUe 3aHATHS, O6bem (OK) u
HaumeHnoBaHue pa3aesioB H TeM
CaMoOCTOsITeIbHAsA PadoTa 00y4YaoImmXxcs 4acoB JIMYHOCTHBIE
pe3y/ibTaThl
(JIP)
Pa3nea 1. [loBTOpeHne Kypca MATeMAaTHKH OCHOBHOM IIKOJIbI 18
Tema 1.1. Llens u 3apaun Coaep:xxanue yueOHOro MaTepuaJia
MaTEeMaTHKHU IIPU OCBOCHUU O3znakomiieHHE O0yJaromuxcs ¢ GopMaMy TEKYIIEH W MPOMEXKYTOYHOH aTTEeCTaIluH,
CIELIUAIBHOCTHU. OCHOBHOH U JIOIOJHUTEIBHOM JUTEPaTypod MO KypCy AMCLMIUIMHBI U IIPOBEIEHUE 2 IP 2.4.23.30
UHCTPYKTaXa 10 TEXHUKE 0E30MaCHOCTH. T
Maremarnka B HayKe, TEXHUKE U IPAKTUUYECKOH fesTenbHoCTH. Llenu u 3anaun
M3YYEHHUs MaTeMaTHKU Ipu ocBoeHuu cnenuanbHocter CIIO.
Tema 1.2. Yucna u apupmernueckue | Comep:kaHue yuedOHOT0o MaTepuasa
ornepaunuu HaJg HUMH. [IpouieHTHBIE JleWicTBUSL HAJ TOJOKHUTEIBHBIMA M OTPHIIATEIILHBIMU YUCIAMH, OOBIKHOBEHHBIMU H K 2.3
BBIYHCIICHUS. JNEeCATUYHBIMU  ApoOsiMu. JleWicTBUS €O CTeNeHAMH, (OPMYJBl  COKpAIIEHHOTO 2 P 2.4 2'3 30
yMHOXeHUs. Bolpaskenuss u npeobpazoBanus. [IpocTbie MpoOLEHTHI, pa3Hble CIIOCOOBI >
ux BoluKcieHus. CI0XKHbIE IPOLEHTBHI.
Tema 1.3. 'eomeTpus Ha miockoctu. | Coaep:kaHue yueOHOro MaTepuasa
IIpodeccnoHATbLHO—OPHEHTHPOBAHHOE COACPKAHME
Bunpl ninockux ¢uryp v ux miomasis. 2 JIP 2,4,23.30
[TpakTHKO-OpHEHTHPOBAHHBIE 33/1a4U B Kypce T€OMETPUHN Ha IMIIOCKOCTH.
Tema 1.4. [IpakTnueckoe 3aHsTHE Copepxanue yueOHOro MmaTrepmuasa 5
Nel «Ywucima ¥ BEIYMCIEHUS. [Tpaktuueckoe 3anstue Nel o Teme «Ywucna v BEIYUCTCHUS Y. JIP 2.,4,23,30
Tema 1.5. YpaBHeHus u Copaepxxanue yueOHOIro MaTepuasa
HEpPABEHCTBA. Jluneiinble, KBagpaTHbIE, APOOHO-IMHEIHBIE ypaBHEHUS U HEpaBeHCTBA. CII0COObI 5
pEILIEHNUs] CUCTEM JTUHENHBIX ypaBHeHUN. [TonsTnsa: MaTtpuna 2x2 u 3x3, onpenenurens JIP 2,4,23,30
matpuiel. Meron ['aycca. CucrteMbl HEIMHENHBIX YpaBHEHHM. CHCTEMBI HEPABEHCTB.
Tema 1.6. Cucrems! ypaBHeHuil u | Coaep:kaHue yueOHOIo MaTepuasa
HEpPABEHCTB. BxonHoil koHTposb. Beiuncienus u npeodpazoBanusi. Y paBHEHUS! 1 HEPABEHCTBA. 2 JIP 2,4,23,30

FCOMeTpI/IH Ha IIJIOCKOCTH.
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1 2 3 4
CamocrositesbHast padora Nel 4 JIP 2.4.23 30
52,

CocraBieHre CIpaBOYHOI0 MaTepuaia 1o reMe «4ucnia u BbIYUCICHUSI»

Tema 1.7. Ilpaktuyeckoe 3anatue | Conep:kaHue yueOHOro MaTepuasia JIP 2,4,23,30

Ne2  «JIunelinpie  ypaBHenust | [Ipakruueckoe 3anstue Ne2 o reme «JIuHeilHble ypaBHEHUS U HEPABEHCTBAY 2

HEPABCHCTBA

Pa3ned 2.11psiMble M JIOCKOCTH B IIPOCTPAHCTBE 18

Tema 2.1. OCHOBHBIE TOHATHUSA Conep:kanue y4eOHOT0 MaTepuaJia

CTEpEOMETPHH. ITpenmer crepeomerpun. OCHOBHBIE OHATHS (TOUKA, IPSIMast, IJIOCKOCTb,
npocTpancTBo). OCHOBHBIE aKCHOMBI cTepeomeTpuu. [lepecekaromuecs, 2 OK 04
napaJulebHbIe U CKpeluBaronecs npsamele. [I[pu3Hak U CBOMCTBO CKPEIIMBAIOIINXCS JIP 2,4,23,30
npsimMbIx. Pacrionoxenue npsamsIx U miaockocTed. OCHOBHBIE TPOCTPAHCTBEHHbIE
(Gurypsi.

Tema 2.2. [IpakTuueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia JIP 2,4,23,30

Ne3 «IIpumenenue akcuom [TpakTueckoe 3ansaTue Ne3 no teme «II[puMeHeHne akcHOM CTEPEOMETPUM» 2

CTEPEOMETPUU.

Tema 2.3. [TapamnensHocTh NpsAMbIX, | Conep:kanue yueOHOro MaTepuasia

MPSIMOM M TUIOCKOCTH, TUIOCKOCTEH. [Tapamnensubie npsamas u wiockocts. Onpeaenenue. [Ipuznak. CpoiicTBa (¢
nokaszatenbcTBoM). [lapamnensubie miockoctu. Onpenenenue. [Ipusnak. CBoiicTsa (¢ 9
JoKa3zateabcTBOM). Terpasap u ero snemeHTsl. [lapannenenunen u ero 3J€MeHTHI. JIP 2,4,23,30
CaolicTBa IPOTUBONOJIOKHBIX TpaHel u AuaroHaneil mapamnenenumnena. [loctpoenue
ceyenuil. Pemenue 3agay.

Tema 2.4. [IpakTnueckoe 3aHsTHE Copepxanue yueOHOro MmaTrepmuasa

Ned «ITapannenbHOCTb IPSIMBIX U [TpaxTueckoe 3ansatue Ned no teme «[lapaninenbHOCTb NPSAMBIX U IIIOCKOCTEN ». 2 JIP 2,4,23,30

IIJIOCKOCTEM».

Tema 2.5. [lepneHAUKYISIPHOCTH Copaepxxanue ydyeOHOIro MaTepuasa

IPSIMBIX, IPSIMOM U TUIOCKOCTH, [lepnenaukynapHele mnpsiMble. [lapamnensHble NpsMble, MNEPHEHIUKYISIPHBIE K

TIOCKOCTEH. IJIOCKOCTH. [Ipu3HaK NEepneHIUKyJISIpPHOCTH MPSAMOW M INIOCKOCTH. JloKa3aTenbCTBO.
Ilepnengukynap u  HakinoHHas. [lepnenaukynspuele  miockoctd.  IIpusHak 2
NEPHEHAUKYJIAPHOCTH IUIOCKOCTeH. JlokaszarenbcTBO. PaccTosiHMs B IPOCTPAaHCTBE. 7P 2,4,23,30
Teopema o Tpex mnepneHauKyisipax. JlokasaTenbCcTBO. Yrosn MeEXIy NpsSIMON H
IJIOCKOCTBIO. YTOJI MEX/Ty IMIOCKOCTSAMHU.

Tema 2.6. [TapaensHble, ConeprxkaHue y4e0HOro Mmarepuasa 2 JIP 2,4,23,30
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1 2 3 4
HEepIEHANKYIIPHbIE, Axcnomsl crepeoMmerpui. IlepneHIuKyaspHOCTb NPSIMOI U IIOCKOCTH,
CKPEILMBAIOINECS TIPSMBIE. NapajuIeIbHOCTD JBYX IPSIMBIX, IEPIEHANKYISIPHBIX IIJIOCKOCTH,
HEePIEHIUKYIPHOCTb IIIOCKOCTEH.
CamocrosiTeibHast padora Ne2 4 JIP 2.4.23.30
CocTaBieHHUe CIPaBOYHOr0 Marepuaiia rno reme «CTepeoMeTpusi» >
Tema 2.7. [IpakTuueckoe 3aHsTHE Copaepxxanue yueOHOIro MaTepuasa 2 P 2.4.23.30
No5 «¥Yronm Mmexay npsMpIMu». ITpakTrueckoe 3ansaTre Neb 1o Teme «YT0oJ1 MeXIy NPSIMBIMUY. T
Pa3nes 3. KoopanHaThl H BEeKTOPBI 16
Tema 3.1. JlexapToBbl koopauHatsl B | Conep:kanue yueOHOro MaTepuasia
IIPOCTPAHCTBE. JlexapToBbI KOOpAMHATEI B pOCTpaHCcTBE. [IpocTeiimme 3a1aun B KOOpANHATAX. 2 JIP 2.4.23 30
Paccrosinne Mex1y ABYyMsl TOUKaMM, KOOPJIAMHAThI CEPEeIMHbI OTPE3Ka. T
Tema 3.2. Bexropsl B npoctpancTse. | Coaep:kanue yueOHOro MaTepuasia
VYTron Mexny BEKTOpaMu. BexTopsl B ipocTpancTBe. CliojkeHUE U BBIYMUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpA
Ha yucno. Komminanapasle BeKTopbl. CKalsipHOE IPOU3BECHUE BEeKTOPOB. Pazinoxenune
BEKTOpA 10 TPEM HEKOMILIAaHAPHBIM BeKTopaM. KoopAMHATHI BEKTOpa, CKAJIIPHOE 2 P 2.4.23.30
IPOM3BEACHUE BEKTOPOB B KOOPAMHATAX, YIOJ MEX/1Yy BEKTOPaMH, YTOJl MEXTY T
IPSIMOM U MJIOCKOCTBIO, YTOJI MEXAY IUNIOCKOCTSIMHU. Y paBHEHHE IJIOCKOCTH.
["'eomeTpruyecKuil CMBICH ONpeenuTens 2x2.
Tema 3.3. [IpakTuueckoe 3aHsTHE Copaepxxanue ydyeOHOIro MaTepuasa 5
Ne6 «KoopanHaThl U BEKTOPBI». [Tpaktuyeckoe 3anstue Neb no reme «lIpon3BeeHne BEKTOPOBY. JIP 2,4,23,30
Tema 3.4. [IpakTuko- Copaepxxanue ydyeOHOIro MaTepuasa
OpUEHTUPOBAHHBIE 33/]a4M Ha KoopaunaTHas niaockocTs. BelunciieHne paccTosIHUMN U IJI0MaIeH Ha INIOCKOCTH. 2 P 2.4.23.30
KOOPJMHATHOH IJIOCKOCTH. KonndecTBeHHBIE pacyueThl. T
Tema 3.5. Pemenue 3anau. Copepxanue yueOHOro Mmarepuasa
KoopaunaTs! 1 BEKTOpHI. JlexapToBbI KOOp/IMHATHI B ITpocTpaHcTBe. BekTopsl B mpocTpancTBe. CaoxkeHue u
BBIUNTAaHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha 4Kci0. KoMIutaHapHbIE BEKTOPBI.
CkanspHoe Mpou3BeIeHNEe BEKTOPOB. PaznokeHue BeKTopa o TPeM HEKOMILIaHAPHBIM 9
BekTopaMm. [Ipocreiiimune 3anaun B koopanHaTax. KoopanHaThl BEKTOpa, pacCTOSHUE JIP 2,4,23,30
MEX1y TOUKaMH, KOOPJIMHATBI CEPEUHBI OTpE3Ka, CKaJIIPHOE IPOU3BE/IEHHUE BEKTOPOB
B KOOpAMHATAX, YTOJI MEXKIY BEKTOPAMH, YTOJI MEXIY MPSMOM U MJIOCKOCTBIO, YIOJl
MEX1y TJIOCKOCTSMHU.
Tema 3.6. [IpakTuueckoe 3aHATHE Copepxanue yyeOHOIro MmaTepuasa 2
Ne7 «IIpousBeneHre BEKTOPOBY. [TpakTrueckoe 3anstue Ne/ o teme «KoopAuHaTHl M BEKTOPHI». JIP 2,4,23,30
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1 2 3 4
CamocrosiTesibHasi padora Ne3 4 JIP 2.4.23.30
CocraBieHue cupaBo4HOro MaTepuaia 1no reme «KoopauHatsl 1 BEKTOPBI». e
Paznen 4. OcHoBbl TpUroHomMerpuu. Tpuronomerpuyeckne GQyHKIuu 30
Tema 4.1. Tpuronomerpuueckue Copaepxxanue yueOHOIro MaTepuasa
(GyHKLIMN TPOU3BOJIBHOIO YIJIa, Pannannas m rpanycHas mepa yria. 1IoBOpoT TOYKM BOKpYr Hadana KOOpAMHAT.
Yucia. Ornpenenenne cuHyca, KOCMHYCa, TaHT€HCAa U KOTAHIEHCA. 3HAKU CHHYCa, KOCHHYCa, 2 JIP 2,4,23,30
TQHI'€HCAa M KOTAHI€HCA 110 YETBEPTAM. 3aBUCUMOCTb MEXKIY CHHYCOM, KOCHHYCOM,
TAHI'€HCOM M KOTAHI'€HCOM OJJTHOT'O U TOTO YK€ YIJIa.
Tema 4.2. OcHOBHBIE Coaep:xxanue yueOHOro MaTepuaJia
TPUTOHOMETPUUECKHE TOXKIECTBA. Tpuronomerpuueckue Toxzaectsa. CHHYC, KOCUHYC, TAHT'€HC M KOTAHI'€HC YIJIOB OH - 2
.. DopMyJIbl IPUBEACHHUS. JIP 2,4,23,30
Tema 4.3. IIpakTuueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia
No8 «Tpuronomerpudeckue [TpakTiaeckoe 3ausTue Ne§«Tpuronomerpudeckue GyHKIIMN TPOU3BOIHHOTO yIJIa, 5 JIP 2,4,23,30
(GyHKIMU TPOU3BOJIBHOIO YIJIa, qHCIIa .
YHCIIAY .
Tema 4.4. Cunyc, kocunyc, tanrenc | Conep:kanue yuedOHOro MaTepuajia
CYMMBI M pa3HOCTH JIBYX YTJIOB. Cymma u pasHocTh cuHycoB. CymMma M pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC
nBoiiHoro  yria.  @opmynbsl  monoBuHHOro  yrina. I[IpeoOpasoBaHus — CcymMMbl 2
TPUTOHOMETPUUECKUX (QYHKIUI B NPOU3BENEHHWE U TPOU3BEIEHUS B CyMMY. JIP 2,4,23,30
BeipakxeHne TpUroHOMETpUUYECKUX (PYHKIUI Yepe3 TaHT'€HC MOJIOBUHHOTO apryMeEHTa.
[Tpeobpa3oBanus NPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHUI.
Tema 4.5. [IpakTnueckoe 3aHsTHE Copepxanue yueOHOro MmaTrepuasa
No 9 «IIpeobOpazoBanue [Tpaktuueckoe 3anstue Ne9 o teme «lIpeodbpazoBanue TPUrOHOMETPUUECKUX 5 TP 2.4.23.30
TPUTOHOMETPUYECKHUX BBIPAXKEHUI». | BBIPAXKEHUI». T
Tema 4.6. ®ynkuuu, UX CBONUCTBA. Copaepxxanue y4eOHOro MaTepuasa
O6uacTh onpeaeneHuss 1 MHOXKECTBO 3HaueHUH QpyHkuuid. YETHOCTD, HEUETHOCTD, 2 TP 2.4.23 30
nepuoIM4HoCTh pyHKuui. CrnocoOsl 3a1aHus GyHKIUH. T
Tema 4.7. Tpuronomerpuueckue Copaepxxanue y4eOHOro MaTepuasa
(byHKINHU, UX CBOMCTBA U Tpa(UKH. Ob6nacTp onpeneneHuss 1 MHOKECTBO 3HAUEHUH TPUTOHOMETPUUYECKUX (QYHKIIUH. 2
YETHOCTH, HEYETHOCTD, MEPUOJUYHOCTh TPUTOHOMETpUUecKuX (QyHKIui. CBOcTBa U JIP 2,4,23,30

rpaduku GYHKIHUH Yy =cOos X, y =sin X, y = tg X, y = ctg X.
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Tema 4.8. [IpeoOpazoBanue Conep:kanue y4eOHOT0 MaTepuaJia
rpaMKOB TPUTOHOMETPHUYECKHIX Cxarue U pacTshKeHHe TpaKoB TpUroHoMeTpuyecknx ¢pyHkuuid. [IpeobpazoBanue 2
hyHKIHA. rpadukoB TpuroHomerpuueckux GpyHkiuii. O6paTHble TPUTOHOMETPUYECKUE JIP 2,4,23,30
¢ynkuuu. IX cBOHCTBa U TpaduKH.
Tema 4.9. OOpatnblie Conep:kanue y4eOHOT0 MaTepuaJia
TPUTOHOMETPHUYECKHUE (DYHKITHH. IIpodeccnoHanbHO—OPHEHTHPOBAHHOE COEePKAHME OK 01
Onucanue Npou3BOACTBEHHBIX MTPOLECCOB C OMOIIBIO IPpauKOB PYHKIHUI. 2 IP 2.4.23 30
Hcnonb30BaHue CBOMCTB TPUTOHOMETPUYECKHX (PYHKIUH B MPO(HECCHOHAIBHBIX P
3ajayax.
Tema 4.10. IIpaktuyeckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa
Nel0 «I'pacduxu OCHOBHBIX [Tpaktueckoe 3ausatue Nel( no reme «I"pa@uku OCHOBHBIX TPUTOHOMETPUUYECKUX 2 JIP 2,4,23,30
TPUTOHOMETPUUECKHUX (QYHKITHI». byHKIHI.
Tema 4.11. Tpuronomerpudeckue Coaep:xxanue yueOHOro MaTepuaJia
YpaBHEHHUS U HEPABEHCTBA. YpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemenue
TPUTOHOMETPUYECKHUX ypaBHEHUI OCHOBHBIX THUIIOB: npocreiime
TPUTOHOMETPUUYECKHE  ypAaBHEHMs, CBOJALIMECS K  KBaJpaTHBIM, pelIaeMble 2 TP 2,4,23,30
pa3I0KEHUEM Ha MHOKUTENH, OTHOPOIHBIE.
[TpocTeiimne TPUroHOMETPUUECKHNE HEPABEHCTBA.
Tema 4.12. Cuctembl Copaepxxanue ydyeOHOIro MaTepuasa 5 JIP 2.4.23.30
TPUTOHOMETPUUECKHUX YPaBHEHUI. CucreMbl IpOCTENNINX TPUTOHOMETPUUYECKUX YPABHEHHM. T
Tema 4.13. [IpakTuueckoe 3aHsaTHE Copaepxxanue ydyeOHOIro MaTepuasa
Ne 11 «Tpuronomerpuueckue [TpakTueckoe 3ansaTue Nell o reme «TpuroHomerpudeckue ypaBHEHUs U 2 JIP 2,4,23,30
YpaBHEHHUS U HEPABEHCTBAY. HEPABEHCTBAY.
CamocrosiTesibHast padora Ned 4 JIP 2.4.23.30
CocraBieHue cupaBoYHOro MaTepuana 1no reme «KoopanHatsl 1 BEKTOPBD». CT
Paznen 5. KommiekcHbie unciia 10
Tema 5.1. KommiekcHble unca. Copaepxxanue yueOHOIro MaTepuasa
[Tonsitue koMIiekcHOro ymcia. ConpskeHHbIe KOMIUIEKCHBIE Yncia, MOAYIb U
apryMeHT KOMILIEKCHOro uncia. dopma 3arnucu KOMIUIEKCHOTO YKCIIa 2 JIP 2,4,23,30
(reomeTpHuuecKasi, TPUrOHOMeTpHUecKas, anredpandeckas). Apupmernueckue
JENCTBUS C KOMIIJIEKCHBIMU YK CJIAMHU.
Tema 5.2. [Ipumenenue Copaepxxanue yueOHOIro MaTepuasia 2 JIP 2,4,23,30
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KOMILJIEKCHBIX YHMCE. BeinosnHenne pacyeToB ¢ MOMOIIBIO KOMIUIEKCHBIX uucel. [Ipumeps! HCII0Ib30BaHUs
KOMIUIEKCHBIX YHCEIL.
Tema 5.3. [IpakTueckoe 3aHsATHE Conep:kanue y4eOHOT0 MaTepuaJia
No 12 «KOMILUIEKCHBIE YHCIIA. [Ipaktuueckoe 3anstue Ne 12 no reme «KoMmIuieKkCHbIE YnCTay. 2 P 2,4,23,30
CamocrosiTeibHas padora NeS 4
JIP 2,4,23,30
CocraBiieHHE CIIPaBOYHOr0 Marepuaia no reme « KomriaekcHelie uncia». P
Pa3znea 6. [lponsBoanasi GyHKI U, ee MIPUMEHEHHE 29
Tema 6.1. [lonsTre nMpor3BOHOM. Coaep:xxanue yueOHOro MaTepuaJia
®opmyIbl U IpaBUiIa Onpenenenye YUCI0BOM MOCIIEN0BATEILHOCTU U CIOCOOBI ee 3aganusi. CBoiicTBa
nuddepeHIpoBaHus. YUCJIOBBIX MOCe0BaTeNbHOCTel. OnpeeneHue npezena nocjiea0BaTeIbHOCTH.
Boruncnenue npezaenos nocienoBatenbHocTel. [Ipenen pyHKIMM Ha GECKOHEYHOCTH. 2 JIP 2,4,23,30
[Tpenen ¢pynkuuu B Touke. [lpupamenue aprymenta. [Ipupamenue Gynxuu. 3agauuy,
IPUBOJSALINE K MOHATUIO IPOU3BOJHON. OnpeesieHne Npou3BOAHON. AJITOpUTM
OTBICKaHUs IPOU3BOIHOM.
Tema 6.2. [Ipon3BoaHbIE CYMMBI, Copaepxxanue yueOHOIro MaTepuasa 5
Pa3HOCTH, MPOU3BeACHNUs, yacTHOro. | ®opmyinsl nuddepenuuponanus. [IpaBuna quddepenunpopanusi. JIP 2,4,23,30
Tema 6.3. IIpousBoanbIe Copaepxxanue ydyeOHOro MaTepuasa
TPUTOHOMETPUUYECKUX (QYHKLUH. Onpenenenue cioxxHol ¢pyHkuMU. [Ipon3BogHAs TPUTOHOMETPUYECKUX (QYHKLIUH. 2 JIP 2,4,23,30
[Tpon3BoHast C10OKHON QYHKIIUH.
Tema 6.4. [IpakTnueckoe 3aHsTHE Copepxanue yueOHOro MmaTrepuasa 5 JIP 2.4.23.30
Ne 13 «IIpousBojHas GQyHKIUN. [Tpaktudeckoe 3ansitue Nel3 o Teme «IIponsBoaHas GyHKIUN». »UTT
Tema 6.5. [TonsTre HENpepbIBHON Copepxanue yueOHOro MmaTrepuasa
¢byHKIMHA. MeTosa HHTEpBaJIOB. [Tonsitue HenpepriBHOU (yHKIUMU. CBoOcTBa HenpepbIBHON QyHKIUU. CBSA3b MEKIY 2
HEMPEPHIBHOCTHIO U TP PEepeHIINPYEMOCTHIO (PYHKINHU B TOUKE. AJTOPUTM PELICHUs JIP 2,4,23,30
HEPAaBEHCTB METOJIOM MHTEPBAJIOB.
Tema 6.6. I'comerpuuecknii u | Conep:kanue yueOHOro MaTepuasia
(bu3nYecKuii CMbICI TPOU3BOAHOM. IIpojeccrnonaIbHO—OPHEHTHPOBAHHOE COAEPKAHUE
["'eomMeTpHUUEeCKHl CMBICI TPOU3BOAHOMN (PYHKIIMM — YTI0BOM KO3 PUIIMEHT 2 OK 01
KacaTeJbHOM K rpaduKy QYHKIIMHM B TOUKE. Y paBHEHHE KacaTeabHOU K rpaduxy JIP 2,4,23,30

(GyHKLIMU. AJITOPUTM COCTaBJICHUSI YpaBHEHUS KacaTeldbHOH K rpaduky GyHKIuU
y=f(x). ®uznueckuil (MEXaHUYECKHI1) CMBICT MPON3BOJHON — MTHOBEHHAsI CKOPOCTh B

21



1 2 3 4
MOMEHT BpeMmeHHU t: v = S’ (t). dusnueckuii CMbICT IPOU3BOIHON B
npodecCHOHATBHBIX 3aa4ax.
Tema 6.7. [IpakTueckoe 3aHsATHE Conep:kanue y4eOHOT0 MaTepHuaa
Ne 14 «I"eomeTrpuueckuii u [Tpaktuyeckoe 3anstue Ne 14 no reme «I'eomeTpuuecKuii U GU3NIECKUN CMBICIT 2 JIP 2,4,23,30
(Gu3nYeCKUi CMBICI IPOU3BOIHONWY. | IPOU3BOIHOMY.
Tema 6.8. Monoronnocts ¢pynkuuu. | Comep:kaHue y4eOHOTo MaTepuasa
Touku sxcTpeMyma. Bospacranue u yobiBaHue (pyHKIIMH, COOTBETCTBHE BO3pPACTaHUsI U yObIBAHUS
¢GyHKIMY 3HAKY TPOU3BOIHON. [IOHATHE TPOM3BOTHON BBICIIETO MOPSIKA,
COOTBETCTBHUE 3HaKa BTOPOM MPOU3BOIHON BBITYKIOCTH (BOTHYTOCTH) (DYHKIIMM Ha 9
oTpe3ke. 3a1a4yl Ha MAaKCUMYM U MUHUMYM. [loHsATHE acUMIITOTHI, CLIOCOOBI X JIP 2,4,23,30
orpeieNieHus. AITOpPUTM UCCIIE0BaHUS (PYHKIIMU U TOCTPOEHUs ee rpaduka ¢
MOMOIIBIO TPOU3BOTHOM. [IpoOHO-HeliHas GyHkuus. MccnenoBanue GpyHKIuM Ha
MOHOTOHHOCTb U IOCTPOEHHUE IpahUKOB.
Tema 6.9. Hanbonwiiee u Coaep:xanue yueOHOro MaTepuaJia
HauMEHbIIIee 3HAYCHUS PYHKIIUH. Haxoxnenrne HauboIbIIero 1 HauMEHbIIIEro 3HaYeHUH (PYHKINUN, TOCTPOESHUE 2 JIP 2,4,23,30
rpadMKOB MHOTOWICHOB C MCIOJIH30BAHUEM allllapaTa MaTeMAaTHIECKOTO aHAIM3A.
Tema 6.10. [IpakTuueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia
No 15 «MccnenoBanue QpyHKIuit ¢ [Tpaktuueckoe 3anstue Ne 15 nmo teme «Vccnenoanue QyHKIUH ¢ TOMOIIBIO 2 P 2.4.23.30
IIOMOLIBIO TPOU3BOTHOW. MIPOU3BOIHOMN. >
Tema 6.11. Haxoxnenue Copaepxxanue ydyeOHOIro MaTepuasa
ONITHMAJILHOIO PE3yJbTaTa C Haumensbliee 1 Haubosnblee 3HaYeHUEe (PYHKLUH. 5
MTOMOIIBIO TTPOU3BOTHON B JIP 2,4,23,30
IIPAKTUYECKUX 3aJa4ax.
Tema 6.12. Pemenue 3anau. Copepxanue yueOHOro MmaTrepuasa
[IpousBoHas GyHKIMH, €€ IIpodeccnonanbHO—OPHEHTHPOBAHHOE COJlePKAHME 5
IIPUMEHEHUE. ®opmyiel 1 npaBuia Auddepenurposanus. Mccnenoanue QyHKIMA ¢ TOMOLIbIO JIP 2,4,23,30
npou3BoHON. Hanbosmbiiee 1 HanMeHblee 3Ha4eHNs QyHKINU.
Tema 6.13. IIpaktuyeckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa 5
Ne 16 «Ilpumenenue npousBogHoit | Ilpaktuueckoe 3anstue Nel6 no teme «I[IprumeHenne npou3BogHON QYHKIUN». JIP 2,4,23,30
GyHKIIN. CamocrosiTeibHasi padora Ne6 3 TP 2.4.23.30
CocraBieHue cupaBo4HOro Matepuaia rno reme «IIponsBonHas QyHKIHU». P
Pa3nes 7. MHOrOrpaHHHMKH H TeJia BpallleHus! 40
Tema 7.1. Bepuunsl, peOpa, rpanu \ Copaepxxanue yueOHOIro MaTepuasia 2
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MHOTOTIpaHHUKA. [TonsiTue MHOTOrpaHHUKA. ETO 251eMEeHTBI: BepIIuHbI, pedpa, rpaHu. J(naroHaisb. JIP 2,4,23,30
Ceuenue. Boinykiible M HEBBITYKIIbIE MHOIOITPAHHHUKH.
Tema 7.2. [Ipusma, ee Conep:kanue y4eOHOT0 MaTepuaJia
COCTaBIIAIOLIUE, CEYCHHUE. [Tonsitue npusmel. Ee ocHoBanust u 6okoBble rpanu. Boicota npusmsl. [psmast u
[Tapannenenunen, Kyo. HakjoHHas npusMa. Ee ceuenue. [Ipsimas u npaBunbHas npusmsl. [lapamienenunes, JIP 2,4,23,30
CBOWCTBA MPSIMOYTOJILHOTO Napajuienenunena, Kyo. Ceuenue Kyba, napauienenunesna.
Tema 7.3. [IpakTueckoe 3aHsATHE Conep:kanue y4eOHOT0 MaTepuaJia
JIP 2,4,23,30
Nel7 «Ilpuzma». ITpakTnueckoe 3anstue Nel7 no reme « [Ipuzma». P
Tema 7.4. Ilupamuna, ee Coaep:xxanue yueOHOro MaTepuaJia
COCTaBJISIIOLINE, CEUCHHUE. [Tupamuna u ee anemenTsl. Ceuenue nupamusl. [lpaBunbHas nupamua. Y ceueHHas
nupamua. bokoBas v moyiHasi MOBEPXHOCTh MPU3MBI, TUpaMuIbl. [ommanas 60KkoBoM 1 JIP 2,4,23,30
[IOJIHOM NMOBEPXHOCTH MPU3MBI, TUPAMU/IBL.
Tema 7.5. [IpakTuueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia
JIP 2,4,23,30
Nel8 «IIupammuna». ITpakTueckoe 3anstue Nel8 o reme « Ilupamuya». CUTT
Tema 7.6. [Ipumeps! cummeTpuii B Copepxxanue yueOHOTro MaTepuasa
npodeccumu. IIpodeccrnonaILHO—OPHUEHTHPOBAHHOE COAEPKAHME OK 01
CuMMeTpHsl OTHOCUTEIBHO TOUKH, IPSIMOH, mi1ockocTh. CuMMeTpus B Ky0e, TIP 2.4.23 .30
napajuienenunene, npusme, nupamujie. CuMmMeTpus B IPUPOJIE, APXUTEKTYPE, >
TEXHUKE, B OBITY.
Tema 7.7. IlpaBuiibHbIE Copepxanue yueOHOro Mmarepuasa
MHOT'OTPaHHUKH, UX CBOMCTBA. IIpodeccrnoHaILHO—OPHEHTHPOBAHHOE COAEPKAHUE JIP 2,4,23,30
[TonsiTHe MpaBUIIBHOTO MHOTOrpaHHUKa. CBOWCTBA IPAaBUJIBHBIX MHOTOTPAHHHUKOB.
Tema 7.8. [IpakTdeckoe 3aHsATHE Copaepxxanue ydyeOHOro MaTepuasa
JIP 2,4,23,30
Ne 19 «MHOrorpaHHUKN». ITpakTueckoe 3ansaTue Nel9 no reme «MHOTrOrpaHHUKH». CTT
Tema 7.9. [IpakTuueckoe 3aHsTHE Copaepxxanue ydyeOHOro MaTepuasa
Ne 20 «IIpaBuiibHbIE [Tpaktuyeckoe 3anstue Ne 20 «IIpaBuabHbIE MHOTOTPAHHUKI. JIP 2,4,23,30
MHOTOTPaHHHUKN.
Tema 7.10. O6001meHUE 1 Copaepxxanue yueOHOIro MaTepuasa OK 06
CHCTEMATH3ALMSA 3HAHUH. O6o06menue u cucreMarusanus 3Hannid. [logsenenue ntoros 3a | cemectp. JIP 2,423 30
Tema 7.11. Hununap, ero Conep:xanue yueOHOro MaTepuaJia
cocrapistonine. Ceuenue nunuuapa. | Hunuaap u ero anemenTsl. CeueHne nuauHapa (MapaieIbHOE OCHOBAHUIO U OCH). P 2.4.23.30
27 b

Pa3BepTka nmimHapa.
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Tema 7.12. [IpakTuueckoe 3aHsiTHE Conep:kanue y4eOHOT0 MaTepuaJia 2
Ne21 «Ilumuapapy. [Tpaktuyeckoe 3anstue Ne21l no teme «{uauaapy. JIP 2,4,23,30
Tema 7.13. Konyc, ero Conep:kanue y4eOHOT0 MaTepuaJia
COCTaBJISIOLIHE. Konyc u ero snementsl. CeueHne koHyca (mapauieIbHOE OCHOBAHUIO U IPOXOSIIEe 2
yepe3 BEepIIMHY), KOHWYeCKHue ceueHus. Pa3BepTka koHyca. Y ceueHHbIi kKoHyc. Ero JIP 2,4,23,30
oOpasytomas u BeicoTa. CedeHne yCeueHHOro KoHyca.
Tema 7.14. [IpakTuueckoe 3aHsTHE Conep:kanue y4eOHOT0 MaTepuaJia 2
No22 «Konycy. [TpakTiaeckoe 3ansatue Ne22 no reme «KoHyc». JIP 2,4,23,30
Tema 7.15. Illap u cdepa, ux Coaep:xxanue yueOHOro MaTepuaJia 5
CEUCHMSI. [lap u chepa. Bzaumuoe pacnonoxenue chepsl u iockoctr. CeueHue mapa, chepsl. JIP 2,4,23.30
Tema 7.16. IIpaktuueckoe 3anatue | Conep:kanue yueOHOro MaTepuasia 5 JIP 2.4.23.30
Ne23 «Cdoepa, map. [Tpaktuyeckoe 3anstue Ne23 o Teme «Cdepa, map. CT
Tema 7.17. Ilonatue o0 oObeme | Coaep:kaHue y4eOHOro MaTepuasa
Tena. [Tousitue 06 o0beme Tena. O6beM KyOa U MPsIMOYroabHOro napauienenuneaa. Oobem OK 02
npu3Mbl 1 nHApa. OTHOIIEHHE 00bEMOB MOIOOHBIX Tel. | '€OMEeTpUYECKHI CMBICIT 2 TP 2.4.23.30
onpeaenutens 3-ro nopsiaka. O6bembl nupaMusl U KoHyca. O0bvem mapa. [Inomaau >UTT
noBepxHocTel Tes. O0beMBbl U IIOUTAIM NOBEPXHOCTEN MOJOOHBIX TEll.
Tema 7.18. IIpaktuyeckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa 5 JIP 2.4.23.30
No24 «OO0BeMBI TEID. [TpakTiaeckoe 3ausTue No24 mo reme «OOBEMBI TEI. 7T
Tema 7.19. KomOunauu Copepxanue yueOHOro MmaTrepuasa
MHOTOTPaHHUKOB U T€J BpaIllEHUsI. IIpodeccnonanbHO—OPHEHTHPOBAHHOE COJlePKAHME K 2.1
KomOunamu reomerpuueckux Tei. Mcnonb3oBaHne KOMOMHAIMN MHOTOTPAHHUKOB U 2 1P 2.4 2’3 30
TEeJ BpallleHHs B IPAKTUKO-OPUEHTHUPOBAHHBIX 3a/a4ax. [ 'eomeTpruieckue KOMOMHAIIUN T
Ha MPAKTHKE.
Tema 7.20. Pemenue 3amay. Copaepxxanue ydyeOHOro MaTepuasa 5
MHororpaHHMKH U Teja BpameHus. | O6beMbl U 1oL IM TOBEPXHOCTH MHOTOTPAHHUKOB U TeJl BpallleHusl. JIP 2,4,23,30
Pasnen 8. IlepBooOpasnasi pyHKIMHU, ee IPUMEHEHHE 23
Tema 8.1. IlepBoobpa3znas pynkiun. | Comep:kaHue y4eOHOT0o MaTepHasia
3aaya 0 BOCCTaHOBJICHUU 3aKOHA JABM)KEHHUS 10 U3BECTHON cKopocTH. [loHsTHE
UHTErpupoBaHus. O3HaKOMIICHHE C TIOHATHEM HHTErpaa U nepBooOpasHon A 2
¢byuknun y=f(x). Pemenue 3agau Ha cBsi3b NEpBOOOPA3HON U €€ IPOU3BOTHOM, JIP 2,4,23,30

BBIYHUCIIEHHE NTEPBOOOPa3HOi 1 nanHoM (yHkimu. Tabnuua dopmyn s
HaXOXKJCHHS IepBOOOpa3HbIX. M3ydyeHune npaBuiia BEIYUCICHHUS IEPBOOOPA3HOIA.
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[TpaBuia HaX0XKJIEHHUs NEPBOOOPA3HBIX.
Tema 8.2. [IpakTuueckoe 3aHsTue Copaepxxanue yueOHOIro MaTepuasa 2
No25 «IlepBooOpazHas». ITpakTrueckoe 3anstue Ne25 no reme «IlepBooOpazHasi». JIP 2,4,23,30
Tema 8.3. [lnomans Copaepxxanue yueOHOIro MaTepuasa
KPUBOJMHENWHON Tpaneluu. 3agauu, NPUBOJAIINE K OHATHIO ONPEAEICHHOTO HHTErpajla — O BEIYUCICHUH
IJIOIAAN KPUBOJIMHENHOM Tpaneuuu, o nepeMenieHun Touku. [Toustue 2 JIP 2.4.23 30
onpenenéHHoro uaTerpana. ['eomeTpuueckuii 1 GU3HUECKUI CMBICIT OTIPEICIICHHOTO T
unterpana. ®opmyna Herotona — Jleiibnuna.
Tema 8.4. HeonpeneneHubIi Coaep:xxanue yueOHOro MaTepuaJia 5 JIP 2.4.23.30
WHTETpall. [TonsiTue HEONpeIeIEHHOTO UHTErpaa. CUTT
Tema 8.5. IIpakTuueckoe 3aHsATHE Coaep:xxanue yueOHOro MaTepuaJia 5 JIP 2.4.23.30
Ne26 «Heonpenenennslii uaterpan». | [Ipakruueckoe 3anstre Ne26 o teme «HeonpeneneHHbI HHTETpa». T
Tema 8.6. [Toustue 06 Coaep:xanue yueOHOro MaTepuaJia
OIpeJIeJIECHHOM UHTErpae Kak ['eomeTpHUUeCcKHil CMBICI ONPEAETICHHOTO UHTErpaa. 9
IJTIOIIAAN KPUBOJIUHENHOMN JIP 2,4,23,30
TparnenuHu.
Tema 8.7. [IpakTuueckoe 3aHsTHe Copepxxanue yuyeOHOro MaTepuasa 2 TIP 2.4.23 30
Ne27 «OnpenencHHbI HHTETPAII». [Tpaktuyeckoe 3anstue Ne27 no Teme «Onpe/ieIeHHbI HHTETpaI». CT
Tema 8.8. Onpenenennslii unrerpan | Coaep:kaHue yuedOHOro MaTepuasa
B JKM3HH. ['eomeTpuueckuii cMbica onpeaeaeHHoOro uurerpana. @opmyna Hetotona - JleiiOHuna.
Perienune 3a/1a4 Ha IPUMEHEHNE HHTETPANIA [ISl BEIYUCTEHHS (PU3HUECKUX BETMYUH U 2 JIP 2,4,23,30
momanei. [leppoobpaznas pyukmuu. [IpaBuna HaxoxaeHus neppoodpasHbix. Ee
IIPUMEHEHHE.
Tema 8.9. IIpakTuueckoe 3aHsTHe Copaepxxanue ydyeOHOIro MaTepuasa 2 P 2.4.23.30
Ne28 «MHrerpan u ero ITpaktuyeckoe 3ansatue Ne28 no Teme «MHTErpai v ero NnpuMeHEeHHuey. T
IIPUMEHEHHEY. CamocrosiTeibHas paGora Ne7 5 TIP 2.4.23 30
CocraBieHue cupaBo4HOro Matepuaia no reme «Murerpan. CTT
Pa3nen 9. Crenenn u kopuu. CrenenHas GpyHKuus 19
Tema 9.1. Crenennas QpyHKIus, ee Copaepxxanue yueOHOIro MaTepuasa
CBOWCTBA. IloHATHE KOpHSA N-OM CTENEHU W3 NEUCTBUTEIBHOrO yucia. OyHKUUH Yy = I{& ux 2 JIP 2.4.23.30
27 b

cBoiictBa U rpaduku. CBolCcTBa KOPHS N-0M CTENEHH.
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Tema 9.2. [IpeoOpazoBanue Conep:kanue y4eOHOT0 MaTepuaJia
BBIPA)KECHUM C KOPHAMHM N-0i [TpeoOpa3zoBaHne UppaLMOHATIbHBIX BBIPAXKEHUH. 2 JIP 2.4.23.30
CTETICHHU. T
Tema 9.3. IlpakTuueckoe 3anaTue Copepxxanue yueOHOIro MaTepuasa 5
Ne29 «PagukaibD. ITpakTuueckoe 3anatue Ne29 no treme «Pagukaib. JIP 2,4,23,30
Tema 9.4. CpoiicTBa cTeneHu c Copaepxxanue yueOHOro MaTepuasa
palnMoHaNbHBIM U JeicTBUTENbHBIM | [loHsTHE cTeneHu ¢ J1I00bIM pallMOHANIBHBIM NToKa3aTeneM. CTeneHHble QyHKIUH, UX 2 TP 2.4.23 30
I10Ka3aTeIsIMHU. CBOWCTBA U IpaduKu. C
Tema 9.5. Pemenue Coaep:xxanue yueOHOro MaTepuaJia
UPPaLMOHATILHBIX YPaBHEHUH U PaBHOCMIIBHOCTD MppallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB. METO/bI UX PELEHUS. 2 TP 2.4.23 30
HEpPaBEHCTB. Pemienue uppanoHaJIbHBIX YPABHEHUI U HEPABEHCTB. T
Tema 9.6. CteneHnu u KOpHHU. Copeprxanue yueOHOIro MaTepuasa
Onpenenenue crerneHHol ¢pyHkuuu. Mcnoab3oBaHue ee CBOMCTB IPU PEIIEHUN 2 TP 2.4.23.30
ypaBHEHUI U HEPABEHCTB. o
Tema 9.7. IlpakTuueckoe 3aHaTue Copaepxxanue yueOHOIro MaTepuasa 5
N30 «CreneHu u KOpHU». [Tpaktrueckoe 3ausaTue Noe30 no reme «CTEeneHN U KOPHU». JIP 2,4,23,30
CamocrosiTeibHas paGora Ne8 5
CocrasieHne cupaBo4HOro Marepuana 1no reme «CreneHu u KOpHU».
Pa3nea 10. [loka3zaTenbHas GyHKIus 17
Tema 10.1. TlokazarenpHas Copaepxxanue ydyeOHOro MaTepuasa
¢byHKLUS, ee CBOWCTBA. CreneHb ¢ NPOU3BOJIBHBIM JIEHCTBUTENBHBIM MOKa3aTeneM. OnpeneneHue
noka3arelbHON (YHKIMH, €€ CBOMCTBA U rpaduK. 3HAKOMCTBO C IPUMEHEHUEM 2
nokasareiabHON QyHKIUK. Perienne nokaszaTelbHbIX YpaBHEHUH (YHKIIMOHAIBHO- JIP 2,4,23,30
rpauuecKuM METOJIOM.
Tema 10.2. IIpaktudeckoe 3anatue | Coaep:kaHue y4eOHOro MaTepuasa 9 P 2.4.23.30
Ne31 «Iloka3zarenbHast GyHKIHS. [Mpaktudeckoe 3anstue Ne31 o Teme «llokazaTenpHas QyHKIUS. >
Tema 10.3. Pemenne Copaepxxanue y4yeOHOro MaTepuasa
MOKa3aTeJIbHBIX YPaBHEHUN U Penienne nmokaszarenbHBIX YpaBHEHUI METOJIOM ypaBHUBAHUS MOKa3aTeIel, METOIOM
HEPaBEHCTB. BBEJICHHS HOBOM NMepeMEHHOH, G YHKIIMOHATBHO-TpadhUIECKUM METOIOM. Perenne 2 TIP 2.4.23 30
»4523,

NIOKa3aTeNbHBIX HEpaBeHCTB. CHCTEMBI IOKA3aTENbHBIX ypaBHEHUN. Pemenue cucreM
ITOKa3aTEJIbHBIX YPABHEHMII.
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Tema 10.4. Pemenue 3anau. Conep:kanue y4eOHOT0 MaTepuaJia
[Toka3zarenbHast QyHKIIHSL. Pemienne nokasarenbHbpIX ypaBHEHUN METOJIOM YPAaBHUBAHUs I10KA3aTEIEH U METOOM 2 JIP 2.4.23.30
BBEJICHUSI HOBOM NEpEMEHHOI. Pernienne nokasaTebHbIX HEPABEHCTB. >
Tema 10.5. Ilpaktuueckoe 3anarue | Coaep:kaHue yueOHOro MaTepuasa 5 JIP 2.4.23.30
No32 «Ilokazarenbubie ypaBHeHUs». | [IpakTtnueckoe 3ansTue Ne32 no teme «llokazarebHbIC ypaBHEHUS . >
Tema 10.6. IIpaktuueckoe 3anarue | Coaep:kaHue yueOHOro MaTepuasa
2 JIP 2,4,23,30
Ne33 «Iloka3arenbHble ITpaktuyeckoe 3ansatue Ne33 no Teme «llokazaTesbHble HEpAaBEHCTBAY.
HEPaBEHCTBAY. CamocrosiTeibHas paGora Ne9 5 JIP 2.4.23 30
CocraBneHue cipaBoyHoro marepuaia o reme «llokazarenbHas QyHKIHS». T
Pa3nea 11. Jlorapugmsl. Jorapupmuyeckasi pyHkuus 27
Tema 11.1. Jlorapudm uncna. Coaep:xanue yueOHOTro MaTepHaJia
. . 2
Jlorapudm yncna. JlecsTHUHBIN 1 HATYpaIbHBIN JIOTapu(MBI, YHUCIIO €. JIP 2,4,23,30
Tema 11.2. CgoiictBa norapudmos. | Conep:kaHue y4eGHOT0 MaTepHasa
. 2
Onepanus gorapuGMUPOBAHHUS. CaotictBa norapudmon. Oneparus JiorapuMupoOBaHus. JIP 2,4,23,30
Tema 11.3. Ilpaxtuueckoe 3anstTue | Conep:kaHue y4eGHOT0 MaTepHuasa
2 JIP 2,4,23,30
Ne34 «Jlorapudmbi». [Tpaktiueckoe 3austue Ne34 no reme «Jlorapudmsen.
Tema 11.4. Jlorapudmuyeckas Copaepxxanue yuyeOHOIro MaTepuasa 5
KIIMsl, €€ CBOWCTBA. Jlorapugmuueckas QyHKLIMS U €€ CBOWCTBA. JIP 2,4,23,30
b > b
Tema 11.5. IIpaktnueckoe 3ansatue | Coaep:kanue yueOHOro MaTepuasia
Ne35 «I'paduku norapudpmuyeckux | [Ipaktnueckoe 3anstre Ne 35 no reme «I'paduku morapuMudeckux GyHKIUI. 2 TP 2.4.23.30
GyHKIHI. »UTT
Tema 11.6. Pemenune Copepxanue yueOHOro Mmarepuasa
Jorapu(pMUUECKUX ypaBHEHUH U [Tonsitue norapudmuueckoro ypasHeHus. Oneparys NOTeHIUPOBaHUSA. TpH OCHOBHBIX
HEPABEHCTB. METO/1a PEeLIeHHUs JJoTapu(PMUUIECKUX YpaBHEHUI: (PYHKIIMOHANBHO-TpadUIecKuid, 2 TP 2.4.23.30
METO/]I IOTEHIIMPOBAHUs, METO] BBEICHHUS HOBOU nepeMeHHOM. Jlorapupmuueckue >
HEPABEHCTBA.
Tema 11.7. Cucremsl Copaepxxanue y4yeOHOro MaTepuasa
Jorapu(pMUUECKUX YpaBHEHHH. AJNTOPUTM pelIeHHUs CUCTEMBI YpaBHEHHH. PaBHOCHIIBHOCTD JIorapu(MUIecKux 2 TP 2.4.23 30
ypaBHEHUI U HEPABEHCTB. o
Tema 11.8. IIpaktnueckoe 3ansatue | Coaep:kanue yueOHOro MaTepuajia
Ne36 «Jlorapupmuueckue [Tpaktuyeckoe 3anstue Ne36 no Teme «Jlorapupmuueckue ypaBHEHUS. 2 JIP 2,4,23,30
YpaBHEHUS.
Tema 11.9. Ilpaktuueckoe 3anartue | Coaep:kaHue y4eOHOr0 MaTepuaa 2 JIP 2,4,23,30
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Ne37 «Jlorapudmuyeckue [TpakTuueckoe 3ansTue Ne37 o teme «JlorapudmMuyeckre HepaBEeHCTBAY.

HEPABEHCTBAY.

Tema 11.10. Jlorapudmsl B Conep:kanue y4eOHOT0 MaTepuaJia

IIPUPOJIE U TEXHUKE. IIpodeccnoHanbHO—OPHEHTHPOBAHHOE COEeP/KAHME 2 OK 01
[Tpumenenue norapudma. Jlorapupmuueckas crmpaiib B mpupoje. Ee JIP 2,4,23,30
MaTE€MaTU4YECKUe CBOWCTBA.

Tema 11.11. Pemenue 3anau. Conep:kanue y4eOHOT0 MaTepHuaJia 5 JIP 2.4.23.30

Jlorapugmsl. Jlorapupmuueckas Jlorapudmuueckas pyHkius. Penienne npocteimmx JorapuMUUECKUX ypaBHEHUH. T

GbyHKIHS. CamocrositesbHasi padora Nel( 5 JIP 2.4.23.30
CocraBieHne CipaBOYHOTr0 Marepuaia no teme «Jlorapugmer». >

Pasznen 12. MHuoxkecTBa. JjieMeHThbI Teopuu rpagos 15

Tema 12.1. MuoxectBa. Onepauun | Coaep:kaHue y4eOHOro MaTepuasa

C MHOXECTBAMH. [Tonsitue MuoxkectBa. [lommuosxecTBo. Onepanuu ¢ MHOKecTBaMu. Onepaiuu ¢ 2 IP 2.4.23.30
MHO>KECTBaMU. Perrenne npukiiaqHeIx 3a1a4. T

Tema 12.2. [IpakTuueckoe 3aHsITHE Coaep:xxanue yueOHOro MaTepHaJia

Ne38 «MHOKECTBaY. [TpakTaeckoe 3ausTue Ne38 o reme « MHOXKECTBaY. 2 JIP 2,4,23,30

Tema 12.3. ['pads1. Copaepxxanue ydyeOHOro MaTepuasa 5
[Tonsitue rpada. CsizHbl rpad, 1epeBo, UKI rpad Ha MIOCKOCTH. JIP 2,4,23,30

Tema 12.4. Pemenue 3amau. Conep:xanue yueOHOro MaTepuaJia

MHoKecTBa, Tpadbl K X Onepannn ¢ MHOkecTBaMH. ONMCaHUE pPeabHBIX CUTYALUH C TIOMOIIBIO MHOXKECTB. 2 JIP 2,4,23,30

NpUMeHeH e, [Tpumenenue rpadoB K pEeLICHUIO 3a/au.

Tema 12.5. IIpaktuyeckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa 5 JIP 2.4.23.30

Ne39 «I"padb». [TpakTraeckoe 3ansatue Ne39 mo reme «I"paduiy. T
CamocrositenbHas padora Nell 5 JIP 2,4.23.30
CocraBieHre cupaBoYHOro MaTepuaia rno reme «Muoxectsa. ['padbi».

Pa3ned 13. J1eMeHThl KOMOMHATOPUKH, CTATUCTHKH M TEOPHH BEPOATHOCTE 25

Tema 13.1. OcHOBHBIE TOHATHUSA Copaepxxanue y4eOHOro MaTepuasa OK 05

KOMOMHATOPHKH. ITepecTaHOBKH, pa3MeLIEHNUs, COUYETAHHUS. 2 JIP 2,4,23,30

Tema 13.2. [IpakTuueckoe 3aHsiTHE Coaep:xanue yueOHOro MaTepuaJia 11K 2.2

No40 «HepeCTaHOBKI/I, pa3MelleHus, HpaKTI/IquKOQ 3ausaTre Ne40 o Teme «HepeCTaHOBKI/I, pasMEIICHUA, COUCTAaHUA. 2 JIP 2’4’23’30
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COUYETaHHUSI.
Tema 13.3. CoObiTHE, BEpOSTHOCTH Conep:kanue y4eOHOT0 MaTepuaJia
co6biTus. ClI0XKeHNe U YMHOKEHUE CoBMeCTHBIC U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSATHOCTA CyMMBI COOBITHH. 2 OK 07
BepOSTHOCTEH. YcnoBHas BEpOSITHOCTh. 3aBUCUMBIC U HE3aBUCUMBIE COOBITHS. TeopemMbl 0 JIP 2,4,23,30
BEPOSITHOCTH MTPOU3BEICHHUS COOBITHIA.
Tema 13.4. BeposiTHOCTE B Conep:kanue y4eOHOT0 MaTepHuaJia
HpO(beCCI/IOHaJILHBIX 3ajgadax. Hp0(l)ecCHOHaHLHO—OpI/IeHTI/IPOBaHHOC coacpkaHnue ) OK 01
OTtHocuTeIbHAs YaCTOTa COOBITHS, CBOMCTBO €€ yCTOMUNBOCTH. CTaTHCTHYECKOE P 2.4.23.30
onpeneneHue BeposiTHOCTH. OLIeHKa BEPOSITHOCTUA COOBITHS. >
Tema 13.5. [IpakTuueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia
Ned1 «Teopus BepoSTHOCTEH». [Ipaktuueckoe 3anstue Nedl no reme «Teopust BEpOSATHOCTEN». 2 1P 2,4,23,30
Tema 13.6. /luckpernas ciydaiinas | Conep:kaHue yueOHOro MaTepuasia
BEJIMYIHA, 3aKOH ee pacrpesieienus. | BAIbI ciydaiiHbIX BenmnauH. OnpeseseHne AUCKPETHOM CiTyailHOM BEINYHHBI. 3aKOH 2 P 2.4.23.30
pacnpeesieHusl JUCKPETHOM CIIy4alHOW BEIMYUHBI. Ee 4nCIIOBbIE XapaKTEPUCTUKHU. >
Tema 13.7. 3anaun Mmaremaruueckoil | Copep:kaHue y4eOHOr0 MaTepuajia
CTATHCTUKH. IIpodeccnonanbHO—OPHEHTHPOBAHHOE COJleP:KAHME
Bapuanuonnsii psia. [lonuron yactot u rucrorpamma. CTaTUCTHYECKUE 2 TP 2.4.23.30
XapaKTEePUCTUKHU psijia HaOMr01aeMbIX TaHHBIX. [lepBuuHast 00paboTKa CTaTUCTUYECKHUX P
naHHbIX. ['paduueckoe ux npencrasnenue. HaxoxaeHue cpeqHIX XapaKTepPUCTHUK,
Ha0Jr01aeMbIX AaHHbIX. CocTaBlieHue TabIUI] ¥ JUarpamMM Ha MPaKTUKE.
Tema 13.8. IIpaktuyeckoe 3ansatue | Coaep:kaHue y4eOHOro MaTepuasa
Ned?2 «MaTtemaTtnueckas [TpakTideckoe 3ansTue Nod2 o reme «MareMaTndeckasi CTATUCTHKAY. 2 OK 03
JIP 2,4,23,30
CTaTUCTHKAY.
Tema 13.9. Pemenue 3amau. Conep:xanue yueOHOro MaTepuaJia
DneMeHThl KOMOMHATOPUKH, DOnemeHThl KOMOUHAaTOpUKHU. COOBITHE, BEPOSITHOCTH COOBITHS. CI0XKEHHUE U 2 TP 2.4.23 30
CTaTUCTUKH U TEOPUU BEPOSITHOCTEN. | YMHOXKEHHE BEPOSITHOCTEH. CT
Tema 13.10. IIpaktueckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa 5 TIP 2.4.23 30
Ne43 «KomOuHaTOpUKa M TEOPHS [Tpaktdeckoe 3anstre Ne43 o Teme «KoMOMHATOpHKA M TEOPHS BEPOSTHOCTEH. >
BEPOSITHOCTEW. CamocrosiTeibHas paGora Nel2
CocraBienue cipaBoyHoro marepuaia no reme «Komounaropuka. Teopus 5 JIP 2,4,23,30
BEPOSATHOCTEN.
Pa3nes 14. YpaBHeHHsI H HEPaBEHCTBA 23
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Tema 14.1. PaBHOCHJIBHOCTH
YPaBHEHUI U HEPABEHCTB.

Conep:xanue yueOHOro MaTepuaJia
PaBHOCWIIBHOCTH YpaBHEHHH U HepaBeHCTB. Onpenenenus. OCHOBHbIE TEOPEMbI
PaBHOCHUIIBHBIX TIEPEX0JIaX B YPaBHEHUSAX U HepaBeHCTBaX. OOIIME METOIBI PEIICHUS

YpaBHEHUH: MEPEX0/] OT paBEHCTBA (PYHKIINN K PABEHCTBY apr'yMEHTOB JIJIs JIP 2,4,23,30
MOHOTOHHBIX (DYHKIIMI, METO/ pa3IOKEHUSI HA MHOKHUTEIN, METO/I BBEICHUST HOBOU
NepeMeHHO, PyHKIMOHATbHO-TPaPUUECKHl METO/I.
Tema 14.2. I'paduueckuii meTon Copaepxxanue yueOHOro MaTepuasa
pelIeHrs ypaBHEHUH, HCPABEHCTB. IIpodeccrnoHaILHO—OPHUEHTHPOBAHHOE COIeP:KAHUE
OO011re METO/IbI pelIeHUsI HEPABEHCTB: MEePEX0/l OT CPaBHEHUS 3HAUCHUN (DYHKIIHI K
CPaBHEHMIO 3HAYCHUN apTyMEHTOB JJI1 MOHOTOHHBIX (DYHKIIMNA, METOJT MHTEPBAJIOB, JIP 2,4,23,30
¢yHKIMOHaNbHO-Tpaduueckuit meroA. ['paduueckuilt MeTos penieHust ypaBHEHUN U
HEPABEHCTB.
Tema 14.3. IIpaktuyeckoe 3ansatue | Coaep:kaHue y4eOHOro MaTepuasa
Ned4 «Penrenue ypaBHEHHID. [TpakTiueckoe 3ausatue Ned4 mo teme «PerieHne ypaBHEHHI. P 2,4,23,30
Tema 14.4. [IpakTuueckoe 3aHsITHE Coaep:xxanue yueOHOro MaTepuaJia
Ne45 «Perienne HepaBeHCTBY. [Ipaktuueckoe 3anstue Ned5 o reme «Pelenrne HepaBeHCTBY. 1P 2,4,23,30
Tema 14.5. YpaBHenus u Copepxanue yueOHOro Mmarepuasa
HEPaBEHCTBA C MOJLYIIEM. Omnpenenenne monyins. PackpeiTre Moy o onpenenenuto. [Ipocreiime ypaBHeHus
Y HEpaBEHCTBA ¢ MoayJeM. [[pumeHeHrne paBHOCHIIBHBIX IEPEXOAO0B B ONPEACICHHBIX TP 2.4.23.30
TUIAaX YpPaBHEHUU U HEPABEHCTB C MOAYJeM. 3HAaKOMCTBO ¢ apameTpoM. [Ipocreiine >
YpaBHEHUS U HEPABEHCTBA C MapaMETPOM.
Tema 14.6. IIpaktuyeckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa
Ne46 «ITapameTpbix. IpakTuyeckoe 3ansaTue Ne46 mo teme «[lapamerpsi». JIP 2,4,23,30
Tema 14.7. CocraBnenue u pemenue | Coaep:kaHue yuedGHOro MaTepuasa
poeCcCHOHATBHBIX 3a1a4 C IIpodeccnoHaIbHO—OPHMEHTHPOBAHHOE COACPKAHME
TOMOIIBIO YPABHEHHH. Pemenne TekcTOBBIX 3a/1a4 MPO(eCcCHOHAIBHOTO COAEPIKAHUSI. JIP 2,4,23,30
Tema 14.8. Pemienue 3amauy. Conep:xxanue yueOHOro MaTepuaJia
YpaBHEHHUS ¥ HEPABEHCTBA. OO01mre METObI pellieHus] ypaBHEHUH. Y paBHEHUS M HEPABEHCTBA C MOIYJIEM U C JIP 2,4,23,30
napaMeTpami.
Tema 14.9. O60011eHUE H Copepxanue yuyeOHOro MaTepuaJa JIP 2,4,23,30
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cHUCTeMATH3alUs 3HAHUI. O606menue u cucreMarusanus 3Hanui. [lonsegenne uroros 3a |l cemecTp.
CamocrositeibHas padora Nel3 4 JIP 2.4.23.30
CocTaBjeHUe CIPABOYHOT0 MaTepuaia 1o TeMe « Y paBHEHHUS] 1 HEPABEHCTBAY. >
Bcero: 310
IIpome:kyTOUuHAs aTTeCTANMS 30
Hroro: 340

IIpomMexxyTouHasi aTTecTamusi: 3a4et ¢ ouenkoii (I cemecmp)

IIpomexyTouHas aTrecTanus: nucbMeHHbIH dk3ameH (11 cemecmp)
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3. YCJIOBUS PEAJIM3ALIMU ITPOT'PAMMBI YYEBHOTI'O ITPE/IMETA

3.1 TpeGoBannss K MUHUMAJIbHOMY MATePHAJIbHO—TEXHHMYECKOMY 00ecneYyeHHI0

VY4eOHblil IpeMeT peau3yercs: B yueOHOM KaOuHeTe MPUKJIaIHON MaTeMaTUKU.

O6opynoBaHue yaeOHOT0O KaOWHeTA:

— M0CaJ0YHbIE MECTA MO KOJIUYECTBY 00YJaIOLIHXCS;

- pabodee MecTo MpernojaBaTeis;

- METOJIMYECKUE MaTepPHAIIbI 10 AUCLUILTUHE;

Texnuueckue cpernctBa oOyueHust pabouero MecTa MpenojaBaTelNsi:  KOMITBIOTEPHOE
o0opynoBaHue, KOTOpPOE JOJKHO COOTBETCTBOBAaTh COBPEMEHHBIM TpeOOBaHUSAM O€30IacHOCTH U
HAIEKHOCTH, MPEeIyCMaTPUBaTh BO3MOXKHOCTh MHOTO(YHKIIMOHAIBHOTO HCIIOJB30BaHUS KaOWHeTa, C
LEeNbI0 HM3YyYEHUS COOTBETCTBYIOLIEH MUCUUIUIMHBI, MYJIbTUMEIUNHOE 00OpymoBaHUE (IIPOECKTOpP H
IIPOEKIIMOHHBIN PKpaH UM UHTEPaKTUBHAs JOCKA), JIOKAIbHAsI CETh C BBIXOJIOM B Internet.

HaumeHoBaHue crenuanbHOrO TOMEIICHUS: TIOMEIICHHe [UIsi CaMOCTOSITEIbHOM paboThl,
YuranbHelii 3a1. OCHAIIECHHOCTH: pabouee MeCTo, KOMITbIOTEp (HOYTOYK) € TocTynoM K cetu «MHTepHeT»
u O1OC.

HaumeHnoBanue crienuanbHOrO MOMEUIEHMs: yueOHash ayJUTOPHS JUIsl IPOBEIECHUS IPAKTUYECKUX
3aHATUN, TPYONOBBIX KOHCYIbTALUNA, WHIUBUAYATbHBIX KOHCYJIbTAIMM, TEKYIIEr0o KOHTPOJIA,
IIPOMEXYTOUHOM aTTectauuu, YdeOHas ayAUTOPHUM, OCHAIIEHHbIE OOOpPYJOBaHHWEM U TEXHUYECKUMHU
cpenctBamMu  o0y4yeHus. OcHarleHHOCTh: Kommiekt yueOHOM wmeOenn, HOYTOYK, NPOEKIIHOHHOE
o0opynoBaHue (MyJIbTUMEIUHHBIA TPOSKTOP U IKPaH).

IlepeyeHb JTHUIIEH3MNOHHOTO M CBOOOIHO PACIIPOCTPAHSEMOr0 POrPAMMHOI0 o0ecneyeHus :

Microsoft Office 2010 Professional Plus (ITaket mporpamm Word, Excel, Access, PowerPoint,
Outlook, OneNote, Publisher)

Microsoft Office 2007 Professional (ITaker nporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher)

Microsoft Windows 10 Professional 64—-bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

Cepsucel 2M1OC OpUIIC

AutoCAD

KOMITIAC-3D

IIpu u3ydyeHun IMCHUILIHHBI B (popMaTe 3JIeKTPOHHOr0 00y4yeHus ¢ ucnouan3opanuem 10T

Heorpannuennast BO3MOXHOCTh JocTyma oOydaromierocss k DMMOC u3 moboi ToUKH, B KOTOPOH
uMeeTcss JI0CTyNl K HH(OPMAlMOHHO—TEJIEKOMMYHUKAIMOHHON cetn «VHTepHeT» (nanee — ceTh
«HTEpHET»), KaK Ha TEPPUTOPUN OPTaHU3AINH, TaK U BHE €€.

Hoctyn k cucremam BuaeokoHpepenicBazn DMOC (MoObumbHast M JEKCTOIHAsE BEPCUM WIIN Ke
BEO—KJTUEHT).

3.2. UuopmanoHHOe o0ecniedeHre peajn3aluu NporpaMmmbl

Jns peanuzanuu mporpamMMbl 6MOnIHOTeUHBIH (DOHI 00pa3oBaTEIbHON OpPraHMU3ALUU JOJKEH
MMETh TeYaTHBIC W/WJIH 3JIEKTPOHHBIE 00pa3oBaTeIbHbIe M HH(POPMAIIMOHHBIE PECYpPCHI, PEKOMEHTyeMble
JUIs1 UCTIOJIb30BaHMs B 00pa30BaTEIbHOM IpOIIEcCe.

Ilepeyenb pexkoMeHIyeMbIX Y4eOHBIX M3JAHUM, JONOJHUTENbHOI JuTeparypsl UHTEepHET—
pecypcoB, 6a3bl JaHHBIX 0U0JAMOTEe4YHOr0 PoHIA:

OCHOBHbIE HCTOYHUKH:

1. Mopakosuu A.I'. Maremaruka: anrebpa M Hadaja MaTeMaTHYECKOI'O aHaIM3a, F€OMETPHSL.
Anrebpa u Hauana mareMaTuueckoro ananmuza 10 — 11 kmaccel: yueOHHMK JUIsl 00O1ieoO0pa3zoBaTeIbHbBIX
opranm3anuii: 6a3oBblii ypoBenb: B 2 4. Y. 1/ A.I'. Mopakosuy, I1.B. CemenoB, —11—e u3na., crep. — M.:
MmuemosuHa, 2022. — 448c.

2. MopakoBuu A.I'. Maremaruka: anreOpa ¥ Hadajda MaTeMaTUYECKOro aHallM3a, F€OMETpPHSL.
Anrebpa u Havanma martemaTudeckoro anammsa 10— 11 kimaccel: y4eOHUWK it 00rieoOpa3oBaTeIbHbBIX
opranuzanuii: 6a30Beii ypoBeHb: B 2 4. U. 2 / [A.I'. MopakoBuu u ap.]; mox pen. A.I'. Mopakosuya. —
11-e u3n., crep. — M.: Muemosuna, 2022. — 271c.
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JlonoJTHUTeIbHbIe HCTOYHMKH (U151 BHITIOJTHEHUSI BHEAYIUTOPHON CAMOCTOSITEILHON pabOThI):

3. Ilepensbman, . . )KuBas marematuka : HaydHo-nionynspHoe uznanue / 5. . Ilepenbman. —
Cankr-IlerepOypr : Jlanb, 2025. — 172 c. — ISBN 978-5-507-52194-4. — TekcT : anmeKkTpoHHbIH // JIaHb :
3JIEKTPOHHO-O0uOMoTeynas cucrema. — URL: https://e.lanbook.com/book/442082

4, Ceppix, WU. 0., JluckperHas martematuka : ydeOHoe mocodbme / M. 0. Cempix, 1O. b.
I'pebenmukoB. — MockBa : KuoPyc, 2022. — 329 c. — ISBN 978-5-406-09534-8. — URL:
https://book.ru/book/943182

5 bammakoB, M. M., Maremaruka. I[Ipaktukym : ydeOHO-TpakTHueckoe mocodue / M. W.
bammakoB, C. b. DOutuna. — Mocksa : KuoPyc, 2023. — 294 ¢. — ISBN 978-5-406-10588-7. — URL.:
https://book.ru/book/945228

Ilepuoauyeckne U3IaHUA:
Hayka u xu3Hb

Ponuna

DKOHOMMKA KEJIE3HBIX JOPOr

Ilepeyennb npodeccHoHaIbHBIX 023 TaHHBIX H HH(POPMANHOHHBIX CIPABOYHBIX CHCTEM:

1. DnexTponHas uHpopManuoHHas oOpa3oBatenbHas cpena OpUIIC. — Pexum pocryma:
http://mindload.ru/

2. CIIC «KoncynbranT [Tmroc» — Pesxxum mocryna: http://www.consultant.ru/

3. DBC YueOHO—METOJHUYECKOro IIEHTpa MO 00pa30BaHUIO HA JKEJIC3HOAOPOIKHOM TPAHCIOPTE
(OB YMII XK/ T) — Pexxum noctyna: https://umczdt.ru/

4. 3BbC uznarensctBa «Jlanb»— Pexxum mocrymna: https://e.lanbook.com/

5. ObC BOOK.RU- Pexwum goctymna: https://www.book.ru/
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IIPEJIMETA
KoHTponb ¥ oOIEHKa pe3yabTaTOB  OCBOEHUS
IIpenojaBaTesieM B IIPOLEcce MPOBEACHUS IPAKTUYECKHUX 3aHATHI, TECTUPOBAHMS, & TAK)KE BBIIIOIHEHUS

O6y‘~IaIOIJ_[I/IMI/ICSI WHAUWBUYAJIbHBIX 3aI[aHI/II7I .

npeamMeTa OCYHICCTBJIIACTCA

[TpomexyTouHas arrecranus B popme 3auera ¢ oneHkoi (I cemectp) u mucsMenHoro sxk3amena (11

CEMECTP).

Oo6mue komnerenuu (OK), THYHOCTHBIE

Tun oneHoYHbIX

pe3yJbtatsl (JIP) Pasnen/Tema MeponpUATHI
OK.01 Bsibupare croco6sr pemienust | P4, Tema 4.9 TectupoBanue
3a1a4 npodeccuonansHoii | P6, Tema 6.6 VYerHblit onpoc
NEeATEIbHOCTHU MPUMEHUTEIBHO k| P7, Tema 7.6
Pa3IMYHBIM KOHTEKCTaM P11, Tema 11.10
JIP 2,4,23.30 P13, Tema 13.4

OK 02. Mcnonbs30BaTh COBpEMEHHbBIE
Cpe/ICTBa IMOMCKa, aHAIu3a U
MHTEepIpeTanuyu HHPOPMaLnH, U
nH(OPMALIMOHHBIE TEXHOJIIOTUU IS
BBITIOJIHEHUS 33]71a4 MPO(HeCCUOHATBHOM
JeSITeIbHOCTH

JIP 2,4,23,30

P7, Tema 7.17

TectupoBanue
YcTHbIM onpoc

OK 03. IlnanupoBaTh U peann30BbIBATH
coOcTBeHHOE MTPOo(ecCHOHATEHOE U
JTUYHOCTHOE Pa3BUTHE,
MIPEANMPUHUMATEIBCKYIO JICITCIFHOCTD B
npodeccuoHanbHOU chepe,
WCIIOJIb30BaTh 3HAHUS 110 (PMHAHCOBOM
TPaMOTHOCTH B Pa3UYHBIX KU3HEHHBIX
CUTYaITUAX

JIP 2,4,23.30

P13, Tema 13.8

TectupoBanue

VYerHbli onpoc
Pe3ynbrar BEIOIHEHUS
NPaKTUYECKUX padboT

OK 04. 3¢ pexruBHO
B3alMO/ICIICTBOBATH U pabOTaTh B

KOJUIEKTHBE U KOMaH/E
JIP 2,4,23,30

P2, Tema 2.1

TectupoBanue
VYerHbli onpoc

OK 05. OcyuiecTBisATh yCTHYIO U
MMCbMEHHYI0O KOMMYHHUKAIUIO Ha
rOCyJIapCTBEHHOM s3bIKe Poccuiickon
denepanuu ¢ yaeToM 0COOCHHOCTEN
COLIMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

JIP 2,4,23,30

P13, Tema 13.1

TectupoBanue
VYerHbli onpoc

OK 06. IIposiBiIATh rpak1aHCKO-
MaTPUOTHYECKYIO MTO3ULIUIO,
JI€MOHCTPHPOBATH OCO3HAHHOE
IIOBE/ICHUE HA OCHOBE
00I11€4eTI0BEYECKUX [IEHHOCTEH, B TOM
4HCJIE C YIETOM TapMOHU3ALNH
MEXHAIIMOHATBHBIX U MEXPETUTHO3HBIX
OTHOIIEHUH, IPUMEHATH CTaHAaPThI
AHTUKOPPYNIIMOHHOTO IOBEJIEHUS

P7, Tema 7.10

TectupoBanue
YcTHBIN onpoc
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JIP 2,4,23,30

OK 07. ConeiicTBOBaTh COXpaHEHHUIO P13, Tema 13.3 TectupoBanue
OKpY>Karolleu Cpebl, YcTHBIN onpoc
pecypcocOepexeHuIo, MPUMEHSTh
3HaHUS 00 U3MEHECHUU KIIMMATa,
MIPUHLIMITBI OEPEKITUBOTO
MIPOU3BO/ICTBA, 3()(HEKTUBHO
JICCTBOBATh B UPE3BbIYANHBIX

CUTYaIUSIX
JIP 2,4,23.30

IIK 2.1 YnpaBnasaTe IUIaHUPOBAHUEM U P 7, Tema 7.19 TectupoBanue
OpraHu3aiyeil Mpou3BOICTBEHHbBIX VYcrHblit onpoc

paboT KOJIJICKTUBA UCTIOTHUTEIEH C
coOJTr0IeHreM HOpM 0€30TacHBIX
YCIIOBUM Tpyzaa

I1K 2.2 Pactipeensatb paOOTHHKOB T10 P 13, Tema 13.2 TecTtupoBanue
pabouuM MecTaM U OTPEeNATh UM VYerHbli onpoc
MIPOU3BOJICTBEHHbBIC 33 JaHUS Pe3ynbrar BeIMOTHEHUS

NPAaKTUYECKUX paboT

TIK 2.3 OnennBath 1 00€CIIeYNBaTh P1,Temal.2 TectupoBanue
SKOHOMHYECKYIO 3PPEKTUBHOCTD YcTHbIM onpoc
MIPOU3BOJICTBEHHOTO Tpoliecca, KaK B
LIEJIOM, TaK U Ha OTAENBHBIX dTarmax

5. HEPEYEHbB UCIIOJIB3YEMbIX METOJOB OBYUYEHUSA
5.1 IlaccuBHBIE: JICKIIUH, TECTUPOBAHUE 110 pa3AeiiaMm.
5.2 AKTHBHBbIE M MHTEPAKTHBHbIE: Keiic — cTaauu, OpelH—pUHT.



