®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIO/IXKETHOE OBPASOBATEJILHOE
YUPEXJIEHUE BBICILIET'O OBPA3OBAHNS
«ITOBOJDKCKUI T'OCYJJAPCTBEHHbBIN TEXHOJIOT MYECKUIA
YHUBEPCUTET»

BBICHINH KOJJIEJTXK «ITOJIUTEXHUK»

PABOYAS ITIPOTPAMMA YYEBHOU JUCIUATLIVHBI
I11.01 MATEMATHKA

o criermanbHOCTH 09.02.06 CeTeBoe U cCTEMHOE aIMUHUCTPUPOBAHHE
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PACCMOTPEHA 1 OAOGEPEHA

[IpeaMEeTHO-IMKIIOBOM KOMUCCHUEN

[Tpotokomn Ne 7

«27» ampens 2023 . 62

IIpencenarens ITIK ? /JI1.H. CmupHoBa/

PabGouass mporpamma yueOnoit mucrmmumabsl  [1J1.01 Maremaruka
pa3paboTaHa Ha OCHOBE IPUMEPHON paboueit IIPOrPaMMBI
oOmreoOpazoBaTenbHON AUCIUIUTMHBI «MaTteMatrkay (0a30BBI YpOBEHbB) IS
npodeccHoHanbHBIX  00pa30BaTENbHBIX  OpraHW3aluid, pPEKOMEHIOBAaHHON
OI'bOY AIIO UPIIO (mpotokosm Nel3 ot 29.09.2022r.), yTBEpkKIECHHOW Ha
3acenanuu CoBeTa IO OIICHKE COJIEPkKaHUS M KadyecTBa MPUMEPHBIX pabounx
mporpaMm  00111€00pa30BaTeIbHOIO0 U COLMAIbHO-TYMAaHUTAPHOTO IIMKJIOB
cpeanero npodeccuoHanibHOr0 0opazoBanus (mpotokos Ne 14, ot 30.11.2022r.)
st cneranbHocTr 09.02.06 CeTeBoe M CHCTEMHOE aIMUHUCTPUPOBAHHUE.

Pa3paboTuuk:

JlompaueBa Enena BukTopoBHa, MPEINoIaBaTelb BBICIIEN
kBanupukannoHHou kateropuu Briciiero komnemka [II'TY «IlonutexHuxy.

CanauéBa Anuna bopucoBHa, npenogaBaTeib MEpBOM KBAIU(PUKATMOHHOM
kareropuu Beiciiero komnemka [II'TY «IlomurexHuk».

PxaBuHa Omnpra AJleKCaHIpOBHa, IIPEIO1aBaTEellb [epBOM
kBaMpuKannoHHoi kareropuun Beiciero komtemxa [II'TY «llonmurexHuk.

PerienzeHT (BHYyTpeHHUM)

Ky3nenos Esrenunii FOpbeBuu, mpenogaBarelib C YYEHOW CTENEHbIO
KaHJWJaTa TEXHUYECKUX HayK, 3aMECTUTENb aupekropa no YMP Beicmero
Korerka «llomurexHuky

PenieH3eHT (6Hewinuii)

Nneuna O.H., mpenonaBarens BhIcIIEl KBadU(UKAIIMOHHONW KaTErOpuH,
3amecturenb qupekropa mo YIIP I'BIIOY PMO «ABTODOpOXKHBIN TEXHUKYM»».

©Hlompauesa E.B., Paucasuna O.A., Canauésa A.b., 2023
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1. AHHOTALIUS

Pabouas nporpamma yue6noi nucturinael [1J1.01 MaremaTtuka sBisieTcs
YacThIO IPOrPAMMBI TMOATOTOBKM CIEHUAIUCTOB CPEOHErO0 3BE€HA CPEAHETO
npodeccuonanbHoro ooOpaszoanusi 1o creuuranbHocTH 09.02.06 CerteBoe wu
CUCTEMHOE aJMHUHUCTPUPOBAHUE, BXOJAUT B IUKI 0011€00pa3oBaTeIbHON
MOJITOTOBKHU U peanu3yercs B 1, 2 cemecTpax.

VYyeonas gucuumumHa I[J[.01 MaremaTtuka BKIIOYAET  U3Yy4YECHHE
CJIEIYIOLIUX Pa3/IeiIoB:
. IloBTOpEHNE MaTeMaTUKN Kypca OCHOBHOM IIKOJIBI.
. [IpsiMbI€ ¥ IIOCKOCTH B IPOCTPAHCTBE.
. KoopauHate! 1 BEKTOpBL.
. Komnnekcusle uncina.
. OCHOBBI TPUTOHOMETPUH.
. MHOTOIpaHHHKHY U TeJIa BPaLCHUS.
. [Ipon3BogHas GyHKIMH, €€ TPUMEHEHHE.
. IlepBooOpa3Has pyHKIMHU, €€ IPUMEHEHHUE.
. Crenenu u kopHu. CteneHHas QpyHKUIuUS.
10. Tloka3zatenbHas ¢pyHkius. [loka3aTenbHble ypaBHEHUS U HEPABEHCTBA.
11. Jlorapudmsl. Jlorapupmuueckast pynkuus. Jlorapupmudecknue ypaBHEHUS
Y HEPABEHCTBA.
12. MHOXecTBa. DJIE€MEHTHI TeOpUH TpadoB.
13. DneMeHThl KOMOMHATOPUKHU, CTATUCTUKUA U TEOPUH BEPOSTHOCTEM.
OO6mmit 00beM y4eOHOW HArpy3KH IO AUCITUIUIMHE cocTaBisier 312 4acos,
Harpy3Kka BO B3aUMOJICHCTBUY C TIpernoiaBaTenem - 274 4acos.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS B IPOLIECCE MPOBEACHUS
IPAKTUYECKUX 3aHATHH, 00eCIeunBaeT OLEHUBAHUE X0/1a OCBOCHUSI JUCLIUILIUHBIL.
@OopMBI TEKyLIErO0 KOHTPOJISI YCIEBAEMOCTH: TECTHPOBAHWE, YCTHBIM OIpPOC,
BBIMIOJIHEHUE W 3allUTa OOYyYarOIIMMHUCS WHAMBHUAYAJIbHBIX 3aJaHUil, MPOEKTOB,
WCCJIEIOBAHUM U JIP.

dopMa nOpoMEKYTOUHOM arTecTanuu — 9k3ameH (1,2 cemectp).

O 0NN OT A WDN



2. OBIIASI XAPAKTEPUCTUKA YYESHOM JUCIHUIIJIAHBI
2.1. MecTo TMCHHUIJIMHBI B CTPYKTYpPe MPOrpaMMbl MOATOTOBKH CIIENMAJTHUCTOB CPeIHEro 3BeHa
OO61eoOpazoBaTenbHas OUCHUITIMHA «MaTeMaTukay SBIsSEeTCS 00sA3aTENbHOW 4YacThio 00IIe00pa30BaTEIBLHOTO IMKIIA

oOpazoBarenbHOil mnporpamMmbl B cootBercTBUM ¢ DPI'OC mo cnemumansHoct 09.02.06 CereBoe u  cuCTEeMHOE
aJIMUHHUCTPUPOBAHUE.
OobmeoOpazoBatenbHas  aucimmuinia  [1/1.01  Marematuka  oTHOcHTCS K = TPO(QUIBHBIM  AUCIHUIUIMHAM

0011e00pa3oBaTebHON OTOTOBKH.

2.2. leab u IJIaHMPYeMble pPe3yJabTaThl 0CBOCHUS AUCHMIIIMHBI:
CopepxaHue nporpaMMbl 0011€00pa30BaTeIbHON TUCHUIUIMHBI MaTeMaTruka» HalmpaBlIEHO Ha JTOCTUKEHHE Pe3ysIbTaToOB
ee u3ydeHuss B coorBeTcTBUU C¢ TpeboBaHusiMu GI'OC COO c¢ yuerom mpodeccuoHanbHoi HampaieHHoctn PI'OC CIIO
cneruansHoct 09.02.06 CereBoe u cuCTEMHOE aIMHUHUCTPUPOBAHUE.
Oco0oe 3nauenue nucuurmHa [1/].01 Marematuka umeer npu ¢opmupoBanuu u pazsutuu OK u IIK cnenmansHOCTH
09.02.06 CeTeBoe 1 CHCTEMHOE aJIMUHACTPUPOBAHHE.

OO0mue KoMNneTeHIINH

[InanupyeMble pe3y/bTaThl 00y4eHHS

Oo0mue JucuunjnHapHble
OK.01 Beibupare  cmocoObl|— TOTOBHOCTH K TPY/AY, OCO3HAHME IEHHOCTH MAacTEpCTBa,|— BIAJAETh METOJaMH  JIOKA3aTebCTB,  AITOPUTMAMU
peuenus 3aj1a4 | Tpynoooue; peleHus 3a1a4; yMmMeHue (opMyIMpOBATH OMNpeAETeHHUs,
npodeccuoHanbHOM — TFOTOBHOCTh K aKTUBHOW JEATEIBHOCTH TEXHOJIOTMYECKOW |aKCHOMBl W TE€OPEMbI, MPUMEHATh HX, TMPOBOIUTH
ACATCIIbHOCTHU, MPUMCHUTCIIBHO |y CouHaﬂ},Hof/’I HaIpaBJICHHOCTH, CIIOCOOHOCTD | IOKA3aTCIbHBIC PaCCyXICHHA B XO4€ PCIICHHUA 3a4a4,
K Pasiin4HbIM KOHTCKCTaM. WHUIMHUPOBATD, MJIaHUPOBATh u CaMOCTOSITCIbHO |— YMETh  OIIEpUPOBATh TOHATHUSAMHU. CTENECHL YMCIIA,
BBIIOJIHATH TaKyIO I€ATEIbHOCTD; jgorapudM UuCIa; YMEHUE BBINOJHITH BBIYMCIECHUE

— UHTEpeC K pa3iuyHbiM cdepaM npodeccuoHaTbHON
eITEILHOCTH,

OBnanenue YHUBEpPCAIbHBIMU
[M03HABATEJILHBIMU IEHCTBUAMU:

a) 0a30BbIC JJOTHYECKHE ICHCTBUS:

— CaMOCTOSITENIbHO (OPMYJTUPOBATh M  AKTYaITH3WPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— yCTaHABJIWBATh CYIICCTBCHHBIN MPU3HAK WJIH OCHOBAHUS
JUTSL CpaBHEHU S, Ki1accuuKauu U 00001IeHNS;

— OMpEACNATh METU JCATSILHOCTH, 3a/1aBaTh MapaMeTphl U
KPUTEPHUN UX JTIOCTHIKCHUS;

y4eOHBIMU

— BBIABJIAITH 3aKOHOMCPHOCTHU n IMPOTHUBOPECUHA B
paccMaTpruBaACMBIX ABJICHUAX,
— BHOCHUTH KOPPEKTUBBI B ACATCIIBHOCTb, OICHHBATH

3HAYCHUI U TIPeoOpa30BaHUs BHIPAKEHHI CO CTETICHSIMU U
norapudmamu, mTpeodpazoBaHusi APOOHO-PAIIMOHATBEHBIX

BBIPAKCHMIA;
— YMETb  ONEpUPOBATh  IMOHATUAMHU:  PALMOHAJBHBIC,
UPpPALMOHAJIBHEIE, [IOKa3aTeNbHBIE, CTEIICHHBIE,

Jorapu(pMHUUECKUE, TPUTOHOMETPUUYECKHE YpaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

— yMeTb OIepupOBaThH MOHATHSIMHU: byHKIHS,
HenpepbiBHAsE (YHKIUS, MPOU3BOJHAsA, IEepBOOOpa3Has,
OTpe/IeNIEHHBI MHTErpall; YMETb HAaXOJIUTh MPOU3BOIHbBIE
AIIEMEHTAPHBIX ~ (DYHKIMH, HCHOJB3ysd  CIIPaBOYHBIE
MaTepuaibl; MCCIEAOBAaTb B  IPOCTEHIIMX  CIydasx
(GyHKIIMM Ha MOHOTOHHOCTb, HAXOJUTh HaumOOJIbIINE U
HauMEHbIINE 3HAa4YeHUs (QYHKUMNA; CTPOUTH TIpaduxu




COOTBETCTBUE PE3YJIbTATOB IICIISM,
ITOCEACTBHH JIEATEILHOCTH,
— pa3BUBaTh KPEaTHBHOE
YKU3HEHHBIX TIPOOJIeM

0) 6a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

OLCHUBATL PUCKHU

MBINIJICHUC TIpHU  PCUHICHUHA

— BJAJCTh HaBBIKAMU  YYEOHO-HCCICIOBATEIbCKOH W
NPOCKTHON  JEATENBHOCTH,  HaBBIKAMH  Pa3pelICHUs
po0Jem;

— BBIABIIATH NPUYHHHO-CJIC/ICTBCHHBIC CBSI3H u

aKTyaJIM3UpOBaTh 3aa4y, BEIIBUTaTh THIIOTE3Y €€ PELLEHUS,
HaxoauThb APTYMCHTBI JJIsA JOKa3aTcCiIbCTBa CBOHX
YTBEPKJICHHM, 3aaBaTh IapaMeTPbl U KPUTEPUU PELICHUS;
— AHaAJIM3UPOBATH IOJYUYCHHBIC B XOAC PCHICHUA 3aJadu
PE3YyIbTAaTbl, KPUTUYCCKH OLCHHUBATL HX JOCTOBCPHOCTD,
IIPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSX;

— YMCTb IICPCHOCUTL 3HAHUSA B IO3HABATCIIbBHYIO U
IPAaKTUYECKYIO 00JIACTH KHU3HEIEATEIbHOCTH,

— YMCTb HMHTCIPUPOBATL 3HAHUA H3 Pa3HbIX MPECAMCTHBIX
oOJacTei;

— BBLIBUI'aTb HOBBIC HWACHU, IpcAjiaraTb OPHUIWHAJIBHBLIC
MoAXOoJbl U PCHICHU A,

— U CIOCOOHOCTh MX HCIOJB30BaHUS B MO3HABATEIBHOU U
COLIMAIBHON MTPAKTHUKE

MHOTOYJICHOB c WCTOJIb30BaHUEM ammapara
MaTEMaTHYECKOro aHajau3a; IPUMEHSITh IPOU3BOJHYIO MIPU
pelleHMM 3aja4  Ha JIBUWKEHHE; pellaTb MpPaKTHKO-
OpPUEHTHPOBAHHBIE 3314l Ha HAUOOJIBIINE U HAUMEHBIINE
3HAYCHUs1, HA HAXOXKJCHUE ITYTH, CKOPOCTH M YCKOPEHHS,

— YMETh  ONEpUpPOBATh  MOHATUSMH:  pallOHAJIbHAs
¢byHKUuMs, MoKazaTenpHas (QYHKIUS, cTerneHHas (QyHKIus,
JorapupmMuyuecKas GyHKLIMSA,  TPUTOHOMETPUYECKUE
byHKIMH, OOpaTHBIC (PYHKIIMU; YMEHHUE CTPOUTH Ipaduku
U3YYEHHBIX (DYHKIUI, HCIONB30BaTh Trpaduku IpH
U3YyYEHHH TIIPOLECCOB W 3aBUCHMOCTEH, NpPU PpEIICHUHU
3ajjad M3 Jpyrux YydeOHbIX NpPeAMETOB M 3axady U3
peanbHOM KHU3HH; BBIpaXKaTb (OPMYJIAMU 3aBHCHMOCTH
MEX/y BEIUYHMHAMU;

— YMETb pellaTh TEKCTOBbIE 33aJjaud pa3HbIX TUIIOB (B TOM
YHCciIe Ha MPOLEHTHI, JOJIM U YaCTH, HA JBU)KEHUE, padoTy,
CTOMMOCTH TOBApPOB M YCIYT, HAJOTH, 3aJa4d U3 OOJIACTH
yIpaBJI€HUS JIMYHBIMM U CEMEHHBIMH  (HUHAHCAMH);
COCTaBJIATh BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA U HX
CHCTEMBI II0 YCIIOBHIO 3aJayd, MCCIIEOBATh MOJYyYCHHOE
pelIeHre U OIEHUBATH MPABAONOJ00HOCTh PE3YIbTATOB;

— YMETh OTIepPHPOBATH MOHATHUSIMU: cpenHee
apudmernyeckoe, MenrnaHa, HauOoOJbIlee U HauMEHbIIIEe
3HAYEHUs, pa3Max, TUCIIEPCHs, CTaHJAPTHOE OTKIOHEHUE
YHUCIOBOr0 HAabOpa; yMeTh M3BJIEKAaTh, MHTEPIPETUPOBATDH

uHpOpMalMIO, TpeACTaBIeHHYI0 B  Tal0iMmax, Ha
auarpammax, — rpadukax, — OTpa)arollyl0  CBOMCTBa
PCAIBHBIX IIponeccoB n $IBJ'I€HI/II71; MpeaACTaBIATH

MH(OPMALIHIO C TIOMOLIBIO TaOIUI] U AUArPaMM;

— HCCJEN0BATh CTaTUCTUYECKHUE JAHHBIC, B TOM YHCIE C
NpUMEHEHHEM TpaUYecKuX METOJOB U 3JIEKTPOHHBIX
CPEICTB;

— YMEThb OIIEPUPOBATH IOHATHUAMH: CIyYaWHBIA OINBIT U
cilydaifHOe COOBITHE, BEPOATHOCTH CIy4alHOTO COOBITHS;
YMEHUE BBIYMCIATh BEPOSATHOCTh C HCIOJIB30BAHMEM
rpauuecKux MeTO/I0B; MPUMEHATH POPMYJIbI CIIOXKEHUS U
YMHOXXEHUSI BEpPOATHOCTEH, KOMOMHATOpHblE (AKThl U
(dopMynbl IIpU pelIeHUH 3ajiady; OLCHWBATh BEPOSTHOCTH
peaslbHbIX ~ COOBITUH; 3HAKOMCTBO CO  CIIy4alHBIMHU
BEJIMYHMHAMHU; YMECHHME INPUBOJMUTH INPUMEPHI MPOSIBICHHUS




3aKOHa OOJIBIIMX YHMCENT B MPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSIX;

— YMETh ONEpUpOBaTh MOHATUSAMHU: TOYKa, HpsMasd,
IUIOCKOCT, IIPOCTPAHCTBO, JIBYIpaHHbII yrod,
CKpEeLUBAIOIINECs IpsIMbIE, napajieIbHOCTh u
NEPIEHAUKYIISPHOCTD MPSAMBIX U TUIOCKOCTEH, YTOJI MKy
OPSAMBIMH, YTOJI MEXAY MpsIMOH W IJIOCKOCTBIO, YIOJ
MEX]Y IIIOCKOCTSAMH, PACCTOSTHUE OT TOYKH JI0 IJIOCKOCTH,
paccTosHUE MEXAYy MpSAMBIMH, pPACCTOSHUE MEXAY
IUIOCKOCTSIMH; YMEHHE UCIOJIb30BATh NPU PELICHUH 33134
u3ydeHHble (DAKTBI M TEOpeMbl IUIAHUMETPHH; yMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;

— YMETh  OIEPUPOBaTH  IMOHSTHUSMH: MHOTOTPAaHHUK,
CeueHHe MHOrOrpaHHMKa, KyO, mapajulesenures, Ipu3ma,
nupamuzia, Gurypa U MOBEPXHOCTh BpAILCHMS, LMJIMHAD,
KOHyC, mmap, cdepa, cedeHuss (QUTYypbl BpalICHUS,
TUIOCKOCTh, Kacaromasicsi cepbl, HIMHIpa, KOHYCa,
IUIOINAJb IOBEPXHOCTU MHUPaMM[bl, TPHU3MBI, KOHYCA,
HUAJTUHIPA, [UIOIAb chepsl, 00BEM KyOa,
NPSMOYTOJIBHOTO Tapajuiesienuiesia, MupaMubl, TPU3MBI,
IUIMHApA, KOHyca, IIapa; yMEHHE  H300paxkaTh
MHOTOI'PAaHHHUKH M TIOBEPXHOCTH BPAIIEHUS, X CEUEHHS OT
PYKH, C TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
DIIEKTPOHHBIX CPEICTB; YMEHHE PACIIO3HABATh CUMMETPHIO
B TIPOCTPAHCTBE; YMEHHE pACIO3HABATh IPABUIHHBIE
MHOT'OI'pPaHHMKH;

— YMETh  ONEpUpOBaTh MOHATHUSAMH: JIBIDKCHHE B
IIPOCTPAHCTBE, MOAOOHBIE (UIyppl B TMPOCTPAHCTBE;
UCMOJIb30BaTh OTHOILICHHWE IUIOIIAZCH IOBEpXHOCTEH U
00BbeMOB MOAOOHBIX (PUTYp TPHU PELICHUH 33/1a4;

— YMETb BBIYHCIATH T'€OMETPHUUYECKUE BEIWYMHBI (JUIMHA,
yroa, IUIOIAAb, O0BEM, IUIOMAAb IOBEPXHOCTH),
UCTIONB3Ys M3ydeHHBIE (POPMYITBI U METO/IBI,

— YMETh  ONEpUpOBaTh MMOHATUSAMHU: TMPAMOYTOJIbHAS
cUCTeMa KOOpAWHAT, KOOPAWHATHI TOYKH, BEKTOP,
KOOPJWHATHl BEKTOpa, CKAJSIPHOE IPOW3BEICHUE, YIOJ
MEXJy BEKTOpaMH, CyMMa BEKTOpPOB, IPOHM3BEIECHUE
BEKTOpa Ha YHCJIO; HAXOAUTh C IOMOIIBIO H3YYEHHBIX
bopMyT KOOpPAMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHHE
MEXJY ABYMS TOUKAMH;




— yYMeTh BBIOMpPATh MOAXOASIIMNA H3Y4EHHBIH METOJ IS
pelleHus 3a/1a4u, PAcliO3HaBaTh MaTeMaTU4YeCKie (HaKThl U
MaTEeMAaTHYECKUE MOJEIU B MPUPOTHBIX U OOIIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE, YMEHHE IPHUBOJUTH IMPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKOM M MHPOBOH
MaTeMaTUYECKON HAYKH.

— yMeTh  ONEpUpOBaTh  IOHATUSMHU:  OIpeAeNiCHUE,
aKcuoma, TeopeMma, CIIEJICTBHE, CBOWCTBO, IpPHU3HAK,
JIOKA3aTeIbCTBO, PAaBHOCHIIBHBIC (DOPMYIUPOBKH; YMEHUE
dbopMynmupoBath  O0paTHOE W MPOTHUBOMOJIOKHOE
YTBEpKACHUE, MPHUBOJUTH MPUMEPHl M KOHTPIPUMEPHI,
UCIIONIb30BAaTh  METOJI  MaTeMaTHYeCKOW  WHIYKIIHH,
MIPOBOJIUTH JIOKA3aTEJIbHBIE PACCYXICHHS TPU PEIICHUH

3ajad, OIICHUBATh JIOTUYECKYIO MPaBUILHOCTD
pacCyXIEHUM;
—  yMeThb OIepUpOBaThH MMOHSTHUSAMH: MHOKECTBO,

HOJMHOXECTBO, OIEPALUU HAJ| MHOXXECTBAMHU; yMEHHE
UCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammnapaT s
ONMCAHUS PEAIbHBIX MPOLIECCOB U SIBJICHUN MPH PEUICHUU
3aja4, B TOM YHCJIEe U3 JPYTrUX y4eOHBIX PEAMETOB;

— yMETbh ONEepPUPOBATH MOHATHAMU: Tpad, CBA3HBIN rpad,
JIepeBo, LMK, Tpad Ha IJIOCKOCTH; YMEHHE 3aJaBaTb U
OINMCHIBATh rpagsl pa3IMYHBIMU crocobamu;
UCIOJIb30BaTh Tpadbl MPH pelICHUH 3aj1ay;

— yMeTb CBOOOJIHO ONEPUPOBAThH MOHATUAMU: COUETAHMUE,
[IEPECTAaHOBKA, YMUCJIO COYETAHWH, YUCIIO TMEPECTaHOBOK;
O6uHoM HpbroTOHA; yMeHHE NPUMEHATh KOMOWHATOpHBIE
(bakThl U pacCcyXIeHHUs I PeIleHus 3a1a4;

— yMETb ONEepUPOBATH MOHATHSIMH: HATYpaJbHOE YHUCIIO,
L[EJIOE YHMCIIO, OCTATOK 110 MOZYIIO, pallMOHAILHOE YHCIIO,
UppALMOHATIFHOE  YHCJIO, MHOXKECTBA  HATypaJbHBIX,
LIENbIX, PAllMOHAIBHBIX, AEUCTBUTEIBHBIX YHMCEI; YMEHHE
MCIOJIb30BaTh MPU3HAKU JI€TMMOCTH, HAUMEHBIINNA 0OIIHii
JenuTenb W HauMeHblllee oOliee KpaTHOe, aJrOpUTM
EBknua npu pemieHuu 3a1ay; 3HaKOMCTBO C Pa3IUYHBIMU
MO3UIMOHHBIMH CUCTEMAaMH CUUCIICHHUS;

— yMeTb CBOOOJHO OIEPUPOBATh MOHATHUSAMHU: CTEIEHB C
LENbIM [I0KA3aTeleM, KOpPEHb HaTypaJbHOM CTENEHH,
CTENEHb C PalMOHAIBbHBIM II0KA3aTEJIEM, CTENEHb C




JIEUCTBUTEIIbLHBIM (BEIIECTBEHHBIM) MOKa3aTeNeM,
jgorapupM  yHMciaa, CHUHYC, KOCHMHYC UM  TaHI€HC
IIPOM3BOJILHOI'O YHCIIA;

— yM€Tb OIIepUPOBATh HOHATUSAMMU: TOXKAECTBO,
TOKIECTBEHHOE npeoOpa3oBaHue, yYpaBHEHHE,
HEpaBEHCTBO, CHUCTEMa ypaBHEHMH W  HEPAaBEHCTB,
PaBHOCHJIBHOCTh yYPaBHEHUH, HEPAaBEHCTB U CHUCTEM,
palroOHAaJIbHbIE, UppalnoHaJIbHbIE, IoKa3aTesbHbIE,
CTENEHHblE, Jiorapu(MUUEcKue, TPUTOHOMETPUUYECKHUE
yYpaBHEHHsI, HEpaBEHCTBA M CHUCTEMbI, YMEHHE peIlaTh
YpaBHEHHsI, HEpPAaBEHCTBA M CUCTEMbI C TIOMOIIBIO
pa3IMYHBIX NMPUEMOB; pelllaTh ypaBHEHUs, HEPABEHCTBA U
CHUCTEMBl C [apaMeTpoM; NPUMEHSTh  ypaBHEHUS,
HEPaBEHCTBA, UX CHUCTEMBI Ul PEUICHUS MAaTEeMaTHYEeCKUX
3a7a4d M 337124 U3 Pa3IMYHBIX 001acTeil HAyKH U pealbHOM
KU3HH,

— yMeTh CBOOOJHO OIEPHPOBATH MOHATUSAMHU: TpaduK
byHKIIMM, oOpaTHas QYHKIMS, KOMIO3HIMS (YHKIIHH,
auHeWHas (QyHKIMs, KBaapaTUyHas (YHKIMs, CTEHEHHas
(GyHKIMS € [eNbIM TOKa3aTejeM, TPUTOHOMETPHYECKHE
GyHKIIMM, OOpaTHbIE TPUTOHOMETPUYECKHE (YHKIIHUH,
nokaszareiabHas M Jiorapupmuueckas (QyHKIUH; yMEHHE
CTpOUTh Tpaduku (HYHKIMHA, BBIIOIHATH MpeoOpa3oBaHUs
rpaukoB QyHKIUI;

— YMEHHE HUCIOIb30BaTh Ipapuku QYHKIUH A7 U3ydeHUs
NPOIIECCOB M 3aBHCHMOCTEH NpM pelIeHUuH 3ajad U3
OpYyruX YYeOHBIX TPEAMETOB M W3 PEANTbHOW >KU3HHU;
BBIpaXaTh (OPMYIIaMHU 3aBUCHMOCTH MEX/y BETMUYNHAMU;
— YMEHHE CBOOOJHO ONEpPUPOBATh MOHSATHSIMH: YETHOCTH
GyHKIMM, T[EPUOJUYHOCTh (PYHKIMH, OTPaHHMYEHHOCTH
(GyHKIINH, MOHOTOHHOCTh (DYHKIIH, SKCTPEMYM (PYHKIUH,
HauOoJplllee M HaMMEHblIee 3HA4YeHUS (YHKIUM Ha
MIPOMEKYTKE; YMEHHUE MMPOBOINUTH MCCIICIOBaHNE QYHKITNH;
— YMEHHE HCIOJIb30BaTh CBOICTBA M rpaduku (QyHKUIUH
JUI  pEIICHWs YpaBHEHWH, HEPaBEHCTB W 3agad C
napamMeTpamu; M300pakaTh Ha KOOPJMHATHOW TUIOCKOCTH
MHOXECTBAa pELICHUH YpaBHEHUH, HEPABEHCTB M HX
CHCTEM;

— yMEThb CBOOOJTHO OIIepUPOBATH MOHATUSAMHU:
MOCJIEIOBATENbHOCTh,  apudMeTHuecKasi  mporpeccus,




reOMEeTpHUYECKasi TPOTpeccHsi, OECKOHEYHO YOBIBArOIIAs

reOMEeTpUYeCcKasl  MPOTPECCHS; yMEHHE  33/1aBaTh
[OCJICZIOBATEIBHOCTH, B TOM 4YHCIE€ C  IIOMOIIBIO
PEKYppPEHTHBIX (HOpMYIT;

— YyMeThb OIEpUpOBaTh MOHATUSIMH: HEMPEPHIBHOCTD
(GyHKINH, aCHMOTOTHI Tpaduka QYHKIIUH, IepBas U BTOpast
MPOU3BOHAS (PYHKIIMH, TEOMETPUUYCCKUN W (DU3UIECKHiA
CMBICTT TPOU3BOJHON, mepBoOOpa3Has, OIMpeIeICHHbII
UHTETpall; yYMEHHE HaXOAWTb ACHUMIITOTHl Trpaduka
(GyHKIMU; YMEHHE BBIYUCIATH TPOU3BOJHBIE CYMMBI,
NPOM3BEACHUS, YAaCTHOTO W KOMIIO3UIMHM (YHKIHH,
HAXOJUTh YpaBHEHUE KacaTeNbHON K rpaduKy GyHKIUY;

— yMEHHE WCIOJIb30BATh MPOU3BOTHYIO ISt
uccienoBanus (QyHKUUN, UISI HAXOXKACHUS HAMIY4YIIero
pelieHrs B TMPHUKIAJHBIX, B TOM YHCJIE COLHUAIBHO-
HKOHOMHYECKUX M (PU3MUYECKHX 3a/1auax, Uit ONpPeIeTICHHS
CKOPOCTH W YCKOPEHHS; HAaXOJIUTh IUIOMANd U OOBEMBI
buryp ¢ TOMOIIbIO HHTErpaja; MNPUBOAUTH MPUMEPHI
MaTEeMaTHYECKOTO MOJIETTUPOBAaHUS € MTOMOIIBIO
QG epeHIaTbHbBIX YPaBHEHHIH;

— YyMEThb OIEPUPOBATH MOHATUSAMH: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMITJIEKCHBIE YUCIIA, MOAYJIb U apryMEHT
KOMIIIEKCHOTO YHUClia, (opMa 3aliCH KOMIUIEKCHBIX YHCET
(reomeTpuyeckas, TPUTOHOMETPHUECKAs u
anreOpanyeckas); yMeTb INPOU3BOAUTH apupMeTHYECKHUE
JNeHCcTBUS ¢  KOMIUIEKCHBIMM — YWCJIaMH;  [PUBOAUTH
MIPUMEPHI HCTIOITB30BAHUS KOMILIEKCHBIX YHCET,

— yMeTh CBOOOJHO ONEPUPOBATh TMOHATUAMHU: CpeJlHEe
apudmernyeckoe, MennaHa, HauOoJbllee U HauMEHbIIIEe
3HAYEHUs, pa3Max, TUCIIEPCHS, CTAHJAPTHOE OTKIOHEHUE
JUI OTHCAHMs YHMCIIOBBIX JaHHBIX; YMEHHE HCCIe0BaTh
CTaTUCTHYECKUE JaHHBIE, B TOM YHUCIIE€ C TMPUMEHEHUEM
rpaQUYecKux  METOJOB W  JJEKTPOHHBIX  CPEJCTB;
rpau9YecKd HMCCIEA0BaTh COBMECTHBIC HAONIOJACHUS C
MOMOILBIO  JMarpaMM  pacCeMBaHUs U JIMHEHHOHN
perpeccum;

— yMeThb HaXO/IUTh BEPOSTHOCTH COOBITHIA c
UCMOJIb30BaHUEM TI'paUUeCKUX METOJIOB; MPUMEHATH IS
pemeHust 3amad  GOPMYJIBI CIOKEHUS ¥ YMHOXKCHUS
BEPOSITHOCTEH, (JOPMYITY TOJTHOW BEPOSTHOCTH, HOPMYITy




bepuymnu, xomOuHaTtopHble (akTel U (QOPMYIIBI,
OLICHUBaThb BEPOATHOCTU PpEAIbHBIX COOBITUH; yMEHHue
OIEpUPOBATh  IOHATHAMM:  ClIydaliHas  BEJIMYMUHA,
pacrpeneieHue BEPOSATHOCTEH, MaTeMaTH4eCcKoe
OKUJAHUE, JHUCIEpPCHsT M CTaHJApTHOE OTKJIOHEHUE
CllyuallHOH BeJWYMHBI, (YHKIUM paclpelesieHuss |
IUIOTHOCTHU pPaBHOMEPHOTO, II0Ka3aTeIbHOIO u
HOPMAJIbHOTO  PACHpPENCIICHUH; YMEHHUE HCIIOJIb30BaTh
CBOMCTBA U3YYECHHBIX PACIpPENCICHUN Ul peleHus 3a1ay;
3HAKOMCTBO C INOHATHAMM: 3aKOH OOJIBIINX YUCEII, METO/bI
BbIOOPOYHBIX ~ HCCIEIOBaHMH;  yMEHHE  IPUBOJIUTH
IpUMEpPHl  MpPOSABIEHUS 3aKOHAa OOJIBIIMX YHCEd B
MIPUPOJIHBIX U OOIECTBEHHBIX SIBICHUSX;

— yMeThb CBOOOJHO ONEPUPOBATH MOHATHUSMH: TOYKa,
npsMasi, INIOCKOCTb, IPOCTPAHCTBO, OTPE3OK, Iy, IIIOCKUI
yroy,  JABYTPaHHbIA  Yroj,  TpeXIpaHHbId  Yrod,
IIEPECEKAIOIINECS, MAapAJICNIBHBIE W CKPELIMBAOLINECS
[psIMbl€, TApaIEIbHOCTh U NEPIIEHIUKYISIPHOCTD MPSIMBIX
U IUIOCKOCTEH, Yrojd MEXIy MpsIMbIMU, Yrol MEXIy
OpSIMOM M IUIOCKOCTBIO, YIOJd MEXIY IUIOCKOCTSIMY;
YMEHHME HCIOJBb30BaTh IPU PELICHUM 3a1ad H3Y4YCHHBIE
GakTbl ¥ TeEopeMbl IUIAHUMETPUU; YMEHHE OILIEHUBATh
pa3Mepsl OOBEKTOB B OKPYXAIOUIEM MHpPE; YMEHHUE
ONEpUPOBaTh  MOHATHSAMM: MHOTOTPAHHHK,  CEUYECHHE
MHOIOTpaHHMKA, IPAaBUIbHBIM MHOTOIPAaHHUK, IpHU3Ma,
nupamMuzia, Gurypa ¥ MOBEPXHOCTh BpAIICHUS, LUIUHJD,
KOHYC, Iap, cdepa, pa3BepTka NOBEPXHOCTHU, CEUEHUS
KOHyCa U LWJIMHJpPA, NapaJlJIeNIbHBIE OCH WM OCHOBAHMIO,
ceueHue Iapa, IUIOCKOCTh,  Kacaromascs  chepsl,
HWIMHIpa,  KOHYCa;  YMEHHE  CTpPOUTh  CEUYECHHE
MHOTOTpaHHHUKa, U300pa)kaTh MHOTOIPAaHHUKH, (UTYPBI U
MIOBEPXHOCTU BpAIECHUS, UX CEYEHHs, B TOM UHUCIE C
MIOMOUIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHSTH
CBOIICTBa TreOMETpUYEeCKUX (QUryp, CaMOCTOSTEIHbHO
dbopMynupoBaTh  ONpeAeNieHUs  U3ydaeMbiXx  (Quryp,
BBIIBUTaTh TMIOTE3bl O CBOWCTBAX M  IPU3HAKax
reOMEeTpHUYECKUX (QUryp, 0OOCHOBBIBATh MIIM ONPOBEPraTh
UX; YMEHHE TMPOBOJIUTH Kiaccupukauuio Guryp Imo
pa3IMYHbIM  TpU3HAKaM, BBIIOJHATH  HEOOXOAMMBIE
JIOTIOJTHUTEIIbHBIE IOCTPOEHHUS;




— yMeTb CBOOOJHO ONEpUPOBaTh MOHATHAMU: IUIOIIAAb
¢urypsl, 00beM (QUrypsl, BETUYMHA YIia, PACCTOSHUE OT
TOYKH JO IUIOCKOCTH, PACCTOSHHUE MEXIY HpPSIMbBIMH,
paccTosHHE MEXAY IUIOCKOCTSMM, IUIOAgs chepsl,
IUIOINAJb IOBEPXHOCTU MHUPaMH[bl, IPHU3MBI, KOHYCA,
WIMH/IpA, o0BeM KyOa, IPSIMOYTOJIBHOTO
napajieNienunena, MUPaMUIbl, HPU3MbI,  HWIMHIPA,
KOHyCa, I1apa; yMEHHE HaXOJUTh OTHOLICHHE O00BEMOB
moA0OHBIX (uryp;

— yYMeTb CBOOO/IHO OIEpUPOBATh MOHATUAMU: JBUKECHHUE,
napajjielibHbli IIepeHOC, CUMMETpUsl Ha IUIOCKOCTH U B
IPOCTPaHCTBE, IOBOPOT, MpeoOpa3oBaHue moxo0us,
nogo0HbIe (PUTYPHI; YMEHHE paclo3HaBaTh paBHBIC H
noJo0HbIe (UTypBl, B TOM YHCJE B MPUPOJE, UCKYCCTBE,
apXUTEKType; YMEHUE HCIOJIb30BaThb TI'€OMETPUUYECKHE
OTHOILIEHHS, HAXOJUTh T'E€OMETPUYECKHE  BEIUYHHBI
(nnmuHa, yroi, miomaab, 00beM) MPH PEIICHUH 3a7a4 U3
JPYTuX y4eOHBIX IPEAMETOB U U3 PEAIbHOM KHU3HM;

— YMETb CBOOOJTHO OIIepPHPOBATH TIOHSATHUSIMHU:
NPSIMOYTOJIbHASI CUCTEMa KOOPIUHAT, BEKTOP, KOOPANHATHI
TOYKH, KOOPJIMHATBI ~ BEKTOpa, CyMMa  BEKTOpOB,
NPOM3BECHUE BEKTOpa Ha YUCIIO, Pa3IOkKEeHHUE BEKTOpa M0
6azmucy, CKaJIIPHOE MIPOU3BE/ICHUE, BEKTOPHOE
NPOM3BEACHUE, yroJd  MEXIy BEKTOpaMH; yMEHHE
UCIOJIb30BaTh BEKTOPHBIA M KOOPAMHATHBIM METON JUIs
pelIeHHs TeOMeTPUYECKHX 3ajay U 337a4 APYruX y4yeOHbIX
[IPEIMETOB; ONEPUPOBATh NOHIATUAMU: MaTpHa 2x2 u 3x3,
OTIpEeNIeNIUTENb ~ MATPHUIBI, TE€OMETPHUECKUI  CMBICH
OIpe/IeUTeNS;

— YMETh MOJICIMPOBATh pEaJbHBIE CHTYallMd Ha S3bIKE
MaTeMaTHKH;  COCTABIATh  BBIPAXKEHUS,  ypaBHEHUS,
HEpaBEHCTBA M UX CHCTEMBbl 10 YCIOBHIO 3aJauH,
WCCIIEIOBATh TIOCTPOCHHBIE MOJETH C WCIIONBb30BaHUEM
ammapara  aiureOpbl, HHTEPIPETUPOBATh  MOTYYCHHBIH
pe3ysbTaT; CTPOUTh MaTEMATUYECKUE MOJAETH C TTOMOIIbIO
reOMETPUUYECKUX MOHITUN M BEUYMH, peIlaTh CBsI3aHHbBIC
c HUMH MPaKTHUYECKHE 3aJa4u; COCTaBIIATh
BEPOSITHOCTHYIO MO/IEINTb 171 UHTEPIPETHPOBATH
MOJYYeHHBIH pe3ynbTaT; peliaTh NpUKIaJHbIe 3aa4yH
CPEICTBAMU MAaTEMAaTHYECKOT0 aHaju3a, B TOM YHCIE




COLIMAIbHO-3KOHOMHYECKOTO U (PU3UUECKOT0 XapaKTepa;

— YMEHHE BBIOMpATh MOAXOISAMIMNA METOJ Ul PpEIIeHUs
3a/1a4y; NIOHUMAHUE 3HAYMMOCTH MAaTEMaTUKHU B U3y4CHUU
HOPUPOJHBIX U OOIIECTBEHHBIX IPOLECCOB M SIBJIEHUM;
YMEHHE PacClO3HABaTh NIPOSIBIICHNE 3aKOHOB MATEMAaTUKH B
HCKYCCTBE, YMEHHME IIPUBOJAUTH IIPUMEPBI MATEMATUYECKUX
OTKPBITHM POCCUMCKON U MUPOBOM MAaT€MAaTHUYECKOW HAYKH

OK 02 OcymiecTBisiTh TOUCK,
aHaM3 W HMHTEPIPETAIUIO
nHpopManuu,  HEOOXOAMMOU
TUTSE BBITIOJTHEHHSI 3a1a4
npoheCCUOHATBLHON

TSI TeITbHOCTH.

B o0nactu eHHOCTH HAYYHOTO MTO3HAHUS:

— c(hopMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHs HAayKd M OOIIECTBEHHOMN
NIPpAaKTUKK,  OCHOBAaHHOIO  Ha  JHAJOre  KYJIbTYp,
CIIOCOOCTBYIOLIIETO ~ OCO3HAHUIO  CBOEr0  MecTa B
HOJIUKYJIBTYPHOM MUPE;

— COBEpILIECHCTBOBAHUE  S3BIKOBOM M YWTATEIbCKOM
KYJIBTYpPbI KaK CPEJICTBA B3aUMOJEHCTBUS MEXKIY JIOAbMH U
MIO3HAHUS MUPA;

— OCO3HAHUE IIEHHOCTH HAY4YHOH JESITEIbHOCTH, TOTOBHOCTh

OCYHIECTBJIATh ~ NPOEKTHYI0 M HCCIEI0BATEIbCKYIO
JeATEIbHOCTh MHIUBHIyaIbHO U B TPYIIIIE.

OBnagenue YHHMBEpCAJIbHBIMU y4eOHBIMH
II03HaBaTCJIIbHBIMU HeﬁCTBHHMHI

B) paboTa ¢ uHpopmauei:

— BIaJileTh ~ HaBBIKAMU  TOJy4YeHUs HHoOpManuu U3

NCTOYHUKOB pa3HI)IX THUIIOB, CAMOCTOSATCIBHO OCYHIGCTBJ'I?ITI)
MOWCK, AaHaJli3, CHUCTEMATH3AIlMI0 W HWHTEPIPETAIHIO
uH(pOpMaIIUU PA3INYHBIX BUIOB U (OPM MPEACTABICHUS;

— CcO3/1aBaTh TEKCThl B pa3IUYHBIX (QopMmMaTax C Y4YETOM
Ha3Ha4YeHHs] UHPOPMAIUHN U IEJIEBON ayTUTOPUU, BBIOUpas
ONTUMATBEHYIO0 (POPMY IIPEICTABICHUS U BU3YyaTH3aIUH;

— OLIEHUBAThH JIOCTOBEPHOCTH, JIETUTUMHOCTh WH(OpMAIIUH,
€€ COOTBETCTBHE TPABOBBIM H MOPAIbHO-3TUYECKUM
HOpMaM;

— UCIIOJIL30BaTh CpencTBa UH(OPMAIMOHHBIX u
KOMMYHUKAITHOHHBIX TEXHOJIOTHUI B pelieHun
KOTHHUTHUBHBIX, KOMMyHI/IKaTI/IBHI:IX 58 OpFaHI/I3aIII/IOHHBIX
3a/1ay ¢ COOMI0JIeHnEeM TPeOOBAHHMI IPTrOHOMHUKH, TEXHUKH
0e30MacHOCTH, TUTUEHBI, PeCypcOCOepeKeHHsI, IPABOBBIX H
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHON OE30MacCHOCTH;

— BIAJeTh  HABBIKAMHM  PACIO3HABAHMSI W 3alIUTHI

— yMETh  ONEpUPOBaThb  MOHATHAMM:  palOHAJIbHAsS
¢byHKuuMs, mokazaTenpHas (QYHKIUS, cTerneHHas (QyHKIus,
JorapupmMuyecKas byHKIMA, TPUTOHOMETPUUECKUE
byHKIMH, oOpaTHBIe PYHKIIMU; YMEHHUE CTPOUTH I'paduku
U3y4eHHbIX (QYHKIUH, HCIOAB30BaTh rpaduku  IpH
W3y4EHUH TIPOLECCOB W 3aBUCHMOCTEH, TPU pEHICHUHU
3aJjad W3 JpYruX Y4YeOHBIX TPEAMETOB H 3a1ady  H3
peanbHOM KHU3HH; BBIpaXKaTb (OPMYJIAMU 3aBHCHMOCTH
MEX]y BEIMYMHAMU;

— yMeTb OIIepUPOBATh HOHATUSAMMU:
TOKJECTBEHHOE npeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CHUCTEMa ypaBHEHM W  HEPAaBEHCTB,
PaBHOCHJILHOCTh yYPaBHEHWH, HEPAaBEHCTB M CHUCTEM,
panroHaIbHbIE, uppaloHalbHbIE, MoKa3aTeJbHbIE,
CTETEHHbIE, Jiorapu(MUUECKUe, TPUTOHOMETPHUUYECKHUE
YpaBHEHHsI, HEPaBEHCTBA M CHUCTEMbI, YMETh pelIaTh
YpaBHEHHsI, HEpPAaBEHCTBA M CHUCTEMBI C TIOMOIIBIO
pa3NUYHBIX MPUEMOB; pellaTh ypaBHEHHUs, HEPABEHCTBA U
CHUCTEMBl C MapaMeTpoM; NPUMEHSATh  ypaBHEHUS,
HEPaBEHCTBA, UX CHUCTEMBI Ul PEUICHUS MaTeMaTHYEeCKUX
3aJa4 ¥ 3a/1a4 U3 pa3IMuHbIX 00JacTell HayKu U peaJbHOU
KHU3HM,

— YyMETh CBOOOJHO ONEpPUPOBATh TMOHSATHSIMH: JBIKCHHE,
napajyieNIbHbli epeHOC, CUMMETpHUsi Ha IJIOCKOCTH U B
NPOCTPaHCTBE, IOBOPOT, MpeoOpa3oBaHue moao0us,
nosoOHble (QUTYpbl; yMEThb paclo3HaBaThb paBHbIE H
moA00HbIe (UTYPBI, B TOM YHCJIE B MPUPOJE, UCKYCCTBE,
apXUTEKType; YMETh HCHOJb30BATh T'€OMETPUUYECKHE
OTHOILIEHHS, HAXOJAUTh TIEOMETPUYECKHE  BEITHMYUHBI
(nmuHa, yron, TUIoNiaab, 00BEM) MPH PEIICHUH 3a7a4 U3
JPYTUX YU9eOHBIX MPEAMETOB U U3 PEATBHON KU3HH

TOXICCTBO,




uHpopmanuu, UHGOpPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH

OK 03 IlnanupoBatb H
pealin30BbIBaTh  COOCTBEHHOE
npodeccuoHabHOE u
JTUYHOCTHOE Pa3BUTHE.

B obnacTtu 1yXx0BHO-HPaBCTBEHHOI'O BOCIIUTAHMUS:
-c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO
MTOBEJICHUS;

- CHOCOOHOCTh OLIEHUBAaTh CUTyalldi0 U TPUHUMATH
OCO3HAHHbIE pEUICHUs, OPUEHTHUPYICh HAa MOPAIBHO-
HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

- OCO3HAHME JIMYHOI'O BKJIAJa B IIOCTPOEHUE YCTOWYHMBOIO
Oynyuiero;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSIM U (UJIH)
JPYrUM 4J€HaM CEMbH, CO3JIaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHATUSA LEHHOCTEH CEMEWMHON >KU3HU B
COOTBETCTBUU C TpaauLIUsIMU HapoaoB Poccuu;

OBnageHue YHUBEpCAIbHBIMHU PEryiasTUBHBIMU
NENCTBUSIMU:

a) caMOOpTaHHU3aIUs:

—  CaMOCTOSITEIBHO OCYIIIECTBIIATh M03HABATEJIbHYIO
NeSATeIbHOCTh,  BBISIBISATH  NPOOJEMBbI,  CTaBUTb U

dbopMyIupoBaTh COOCTBEHHBIE 3a7a4d B 00Pa30BATEILHOM
JEATEIbHOCTH U )KU3HEHHBIX CUTYyaIUX;

— CaMOCTOSITEJILHO COCTABJISATH TUTAH PEIICHHS MPOOJIEMbI
C  y4eTOM  UMEIOIIUXCA  PECypcoB,  COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

— J1aBaTh OLIEHKY HOBBIM CHUTYaIIUsIM;

— CcmocoOCTBOBAaTh  (POPMHUPOBAHUIO U HPOSBICHUIO
IIUPOKOM  JPYAMIIMM B  pa3HbIX O0OJACTAX  3HAHUH,
IOCTOSIHHO ~ TOBBIIIATH  CBOW  OOpa3oBaTeNbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

— WUCHONb30BaTh MpHUEMBbl pediaeKcuu s OLEHKU

CHUTYalll{, BBIOOpA BEPHOTO pEILICHMUS;

— yMETb OIICHMBAaTb PUCKU M CBOEBPEMEHHO NPHUHUMATh
pEILIEHNUs 10 UX CHUYKEHUIO;

B) SMOIIMOHAJIbHBIN WHTEJJIEKT,
c(hopMUPOBAHHOCTH:

— BHYTPEHHEW MOTHMBAILMM, BKJIIOYAIOLIEH CTPEMIICHHE K
JOCTHKEHUIO 1IeJIM U yCeXy, ONTUMH3M, HHUIIUATUBHOCTb,
YMEHHE JEHCTBOBATh, NCXO/S U3 CBOMX BO3MOKHOCTEN;

— DOMIATHM, BKIIOYAlOIIeW  crnocoOHOCTh  NOHHMMATh

MpeIonararomumn

— YMEThb  ONEPUPOBaTh TOHATUSMHU:  PaIOHATBHBIC,
UppalMOHAIILHBIC, IIOKa3aTeIbHEIE, CTEIEHHBIE,
norapuMuUecKre, TPUTOHOMETPUYECKHE YpPaBHEHUS U
HEPABEHCTBA, X CUCTEMBI;

— YMETh  ONEpPUPOBATH  IMOHATHSAMH: MHOTOTPAHHUK,
CCYCHHE MHOTOTpPaHHHKA, KyO, MapajulelieuIe, Ipu3ma,
nupamMusia, GUrypa ¥ MOBEPXHOCTh BPAIICHHUS, LHAIHHJP,
KoHyc, 1mmap, cdepa, ceueHus (QUTYpPHI BpaIICHHS,
IJIOCKOCTh, Kacawmasicss cdepbl, IWIMHIAPA, KOHYCA,
VIO TOBEPXHOCTH MHPAaMUIBI, TPU3MBI, KOHYCa,
UAJTUHIPA, [UIOIAb chepsl, 00BEM KyOa,
MPSIMOYTOJIBHOTO TIapaJuIeTIeTUIICIa, THPAMUIBI, TPU3MEI,
MWIMHIpA, KOHYyca, IIapa;, yMEHHEe  H300pakaTh
MHOTOTPaHHUKH U MMOBEPXHOCTH BPAIICHHUS, UX CCUCHHUS OT
PYKH, C TIOMOIIBIO YEPTSIKHBIX HMHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB; YMETh PACIIO3HABATh CHMMETPHIO B
MPOCTPAHCTBE;,  yMETh  PACIO3HABATh  IPABHJIBHBIC
MHOTOTPaHHHUKH;

— YMEThb  ONEPHUPOBATh  MOHATHSAMH: IPSMOYTOJIbHAS
CUCTeMa KOOpJIWHAT, KOOPAMHATHI TOYKH, BEKTOD,
KOOpJMHATBHl BEKTOpa, CKAIAPHOE MPOU3BEACHUE, YO
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, TIPOU3BEICHUC
BEKTOpPa HA YHUCJIO; HAXOIWTh C IOMOIIBI0 W3YYCHHBIX
dbopMyn KOOpAWUHATBHI CEPEIUHBI OTPE3Ka, PACCTOSIHHE
MEXy IBYMSI TOUKaMU




OMOLIMOHAJIBHOE COCTOSIHUE IPYIMX, YYUTBIBaThH €ro IIpU
OCYLIECTBIICHUU KOMMYHHUKAaIUH, CHOCOOHOCTh K
COUYYBCTBMIO U COIEPEKUBAHUIO;

COLMAIBHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH
BBICTPAaNBaTh OTHOLICHMS C APYTUMHM JIOAbMHU, 3200THTHCA,
IPOSIBJIATH MHTEPEC U pa3peniaTb KOHQIUKTHI

OK 04 Paborarh B KOJUIEKTUBE

u KOMaH/Ie, 3¢ heKTUBHO
B3aMMOJICHCTBOBATh c
KOJIJICTaMH, PYKOBOJICTBOM,
KIIMEHTaMH.

— TOTOBHOCTh K CaMOpPa3BHUTHIO, CAMOCTOSTEIBHOCTH U
CaMOOTIPE/ICIICHUIO;

— OBJIAJICHUE  HABBIKAMH  y4eOHO-HMCCIICIOBATEIbCKOM,
MIPOCKTHOM M COIMATILHOM IS TEIbHOCTH;

Osnagenue VHUBEPCATHLHBIMH KOMMYHHKATHBHBIMU
JIECUCTBUSIMU:

0) coBMECTHas IeITEIIbHOCTD:

— MOHMMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U
WHIUBUTyaJIbHON PabOTHI;

— MPUHUMATh LEnn COBMECTHOMH ESITEIIbHOCTH,
OpPTaHHW30BBIBATh W KOOPJAMHUPOBATH JCHCTBUS IO ¢
JOCTHDKCHHIO: COCTaBJIATh ILJIaH JICWCTBHM, pacpeeisaTh
POJIA ¢ YY€TOM MHEHHI YYaCTHUKOB 0OCYXKIaTh PE3yIbTaThl
COBMECTHOM paboThI;

— KOOPJAMHUPOBATh U BBIMONHATH pabOTy B YCIOBHSIX

peabHOTO, BUPTYAIBHOTO 51 KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

— OCYIIECTBJIATH MO3UTHBHOE CTPATETHYECKOE MOBEJICHUE B
Pa3MUYHBIX  CUTYyaIlUsAX, NPOSBIATH TBOPYECTBO U
BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OsBnagenue YHHUBEPCATbHBIMU PEryIATUBHBIMU
NEUCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

— NPUHUMATh MOTHMBBI U apryMeHTbl IPYTUX JIOAeH mnpu
aHaJIM3€e Pe3yJIbTaTOB JIEATEIbHOCTH;

— NpU3HaBaTh CBOE IpaBO U INPaBO JPYruUX JIOAEH Ha
OIINOKH,

— pa3BuBaTh CHOCOOHOCTh IOHMMATh MHpP C MO3UIHMU
JIPYroro 4yenoBeKa

— YyMETb OIEpPUPOBaTh MOHATUAMU: CIy4YalHbBIM ONBIT U
cilydyaiiHOoe COOBITHE, BEPOATHOCTh CIIy4allHOI'O COOBITHS;
YMETb BBIUUCISTH BEPOATHOCTb C  HCIOJIb30BAaHUEM
rpadMUecKuX METO/0B; MPUMEHATh (POPMYIIBI CIIOKEHHS U
YMHOXXEHUSI BEpPOATHOCTEH, KOMOMHATOpHbIE (AKTBI U
(dopMynbl IIpU pelIeHUH 3ajay; OLEHHUBATh BEPOSTHOCTH
peasibHbIX  COOBITUH; 3HAKOMCTBO €O  CIy4allHBIMU
BEJIMYMHAMH; yYMEHHE TMPHUBOJUTH MPHUMEPHI IPOSBICHHS
3aKOHa OOJIBLIMX YMCEN B HNPUPOAHBIX U OOLIECTBEHHBIX
SBJICHUSIX;

— yMeTb CBOOOJIHO ONEPHPOBATH MNMOHATHUSAMH: CTENEHb C
LEeNbIM II0Ka3aTelieM, KOpeHb HaTypajlbHOW CTENeHH,
CTENEHb C palOHAIbHBIM I[10Ka3aTeJeM, CTENEHb C
JIEUCTBUTEIbHBIM (BEIIECTBEHHBIM) MOKa3aTeliem,
jgorapupM  yHMciIa, CHUHYC, KOCHMHYC W  TaHTEHC
IIPOU3BOJIBHOTO YUCIIA;

— yMeTb CBOOOJHO OINEPUPOBATH MOHATUAMHU: TpaPuK
¢byHkunu, obpaTHass (QYHKUUS, KOMIIO3UIMS (QYHKIUA,
TuHeWHas (QYHKIHS, KBajJpaTu4yHas (YHKIWS, CTETICHHAs
GyHKIMS € LEIbIM IOKa3aTelieM, TPUTOHOMETPUUYECKHE
¢byHKLIMH, OOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIUH,
nokaszateiabHas W Jorapugmuyeckas (QyHKIUH; YMETb
CTpOUTh Irpa@uKu (YHKIUH, BBHIIOIHATH MpeoOpa3oBaHUs
rpaukoB QyHKIUI;

— YMeTh HCHOJb30BaTh Tpaduku (PyHKUUN U1 U3YUEHUS
MPOLIECCOB W 3aBUCUMOCTEH TIpU pELIEHUH 3a1ad U3
OpYTUX YYeOHBIX TPEAMETOB WM W3 PEATbHOW >KU3HHU;
BbIpaXaTh (OPMYJIaMHU 3aBUCMOCTH MEXy BETUUYNHAMU;
— cBOOOJIHO OTEPUPOBATH MOHATUSAMU: YETHOCTh (DYHKIIUH,
NEPUOIMYHOCTh (YHKIIMH, OTPAaHUYEHHOCTb (YHKIIUH,
MOHOTOHHOCTh ~ (YHKIMH,  OKCTpeMyM  (YyHKIIHUH,
HauOoJblllee W HauMEHblee 3HaueHus (QYHKIUU Ha
IIPOMEXKYTKE; YMETh MPOBOJIUTH Hcciea0BaHuEe QYHKIINH;




— YMETh MCIIOJIH30BaTh CBOMCTBA M TpapuKku (HYHKIIHH JTst
pellleHus ypaBHEHUW, HEPABSHCTB U 33/1a4 C TTapaMeTPaMHu;
U300paxkaTh HA KOOPIWHATHOW IUIOCKOCTH MHOXECTBA
pelleHH ypaBHEHU, HEPABCHCTB M X CUCTEM

OK 05 OcyiuecTBisiTb YCTHYIO
Y MMMCbMEHHYI0O KOMMYHUKAIIHUIO
Ha TOCYJIapCTBEHHOM SI3BIKE C
y4eTOM ocoOeHHOCTeH
COLIMAJIBHOTO M KYJIBTYPHOTO
KOHTEKCTA.

B oGnacTti 3cTeTH4ecKoro BOCIUTAHUSA:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAs 3CTETUKY
ObITa, HAy4YHOIO M TEXHUYECKOrO TBOPYECTBA, CIOPTA,
TPyZa ¥ OOLECTBEHHBIX OTHOLIECHUH;

CHOCOOHOCTh ~ BOCHPHUHUMATh  Pa3JIM4YHbIE  BUJBI
UCKYCCTBa, TPaJAMLMM M TBOPYECTBO CBOETO M APYTUX
HapoJOB,  OLIyLIIaTh  3MOLMOHAJIBHOE  BO3JEHCTBUE
UCKYCCTBA;

yOeXJAEHHOCTh B  3HAUUMOCTH  JJIs
oOuiecTBa OTEYECTBEHHOIO U MHUPOBOIO
THUYECKUX  KYJIbTYPHBIX  TpaaulMd U
TBOPUYECTBA;

TFOTOBHOCTb K CAMOBBID&KEHUIO B pPasHbIX BHUAAX
HCKYCCTBa, CTPEMIICHHE IPOSABIIATH KauecTBa TBOPYECKOU
JIMYHOCTH;

JUYHOCTH W
HCKYCCTBA,
HapOJHOTO

Ornagenue YHHUBEPCAITLHBIMU KOMMYHHUKATHBHBIMU
NEUCTBUSIMU:
a) oO1eHue:
— OCYIIECTBIISITh KOMMYHHKAIIUU BO BCEX cepax KU3HM,
— pacno3HaBaTh HeBepOalbHBIE CpEACTBa  OOIICHHS,
MOHMMAaTh 3HAYEHWE COIHUAIBHBIX 3HAKOB, PACIO3HABATH
NPEINOChUIKM  KOH(IUKTHBIX ~CHUTyallUd W  CMsT4aTh
KOH(JIUKTBI;

Pa3BECPHYTO H JIOTUYHO H3JIaraTb CBOKO TOUYKY 3PCHUSA C
HCIIOJIb30BAHHUEM S3BIKOBBIX CPEACTB

— yMeTh OIIEPUPOBATH MOHSATHUSIMH: cpenHee
apupmMeTnyecKoe, MeanaHa, HauOoJbIllee W HaUMEHbIIEe
3HAYEHMS, pa3Max, JUCIIEPCHUs, CTAHJAPTHOE OTKIOHEHHE
YHCIIOBOTO HA0OPa; yMEHHE U3BJIEKATh, HHTEPIIPETUPOBATH

uHpOpMaNMIo, TpPEACTaBICHHYI0O B  Talbiumax, Ha
auarpamMmax, — rpadukax, — OTpakalollyl0  CBOWCTBa
peanbHBIX  NPOLIECCOB U SBICHHUM;  NpPENCTaBIATh
uHGOpMALMIO C TOMOUIbIO Tabmul U JAMarpamm;

HCCIIEN0BATh CTAaTUCTUYECKUE JaHHBIE, B TOM YHCIE C
NpUMEHEHHEM TpaUYecKuX METOJOB U 3JIEKTPOHHBIX
CPEICTB;

— YMCTb OICPUPOBATL TOHATUAMMU: TOYKaA, IIpAMad,
IIJIOCKOCTD, IIpOCTPaHCTBO, I[ByrpaHHHﬁ yroi,
CKPCIIMBAOIMECCA IpsAMBIC, MapaJiCJIbHOCTb n

NEPIEHAUKYIISIPHOCTD MPSAMBIX U IUNIOCKOCTEH, YTOJI MEXAY
IPSAMBIMHM, YIOJl MEXAY HIPSIMOM M IIJIOCKOCTBIO, YIOJI
MEXIY ILUIOCKOCTSAMHU, PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH,
paccTossHUE MEXAY MPSAMBIMH, PpaCCTOSTHUE  MEXKIY
IIJIOCKOCTSIMU;

— YMEThb MCIOJIb30BaTh IPU PEIICHUM 3a1a4 U3YYCHHBIC
GakTbl ¥ TEOopeMbl IUIAHUMETPUU; YMEHHE OILIEHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MUpPa

OK 06 IIposBasaTh rpaxkI1aHCKO-
MaTPUOTHYECKYIO HO3UILIHIO,
J€MOHCTPHPOBATH OCO3HAHHOE

IIOBEICHUE Ha OCHOBE
TPaAUIIMOHHBIX
00IIeYETOBEYECKHX IICHHOCTEM,
HpI/IMeHSITI) CTaH}IapTI)I
AHTHKOPPYIIIUOHHOTO
MMOBEICHUS.

— O0co3HaHuE OOYYaIOIIUMUCSH POCCUHUCKON TIpa)JaaHCKON
UJICHTUYHOCTH;

— LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHEW MO3ULUU
JUYHOCTH Ha OCHOBE JIyXOBHO-HPaBCTBEHHBIX LIEHHOCTEH
HaponoB Poccuiickoin  ®denepauuu, HUCTOPUYECKUX U
HAIlMOHAJBHO-KYJIBTYPHBIX  TpagulMid,  (OopMHpOBaHUE
CHUCTEMBl 3HAYUMBIX LEHHOCTHO-CMBICIOBBIX YCTaHOBOK,
AQHTUKOPPYILIHMOHHOTO MHPOBO33PEHMS, IPAaBOCO3HAHUSA,
HKOJIOTHYECKOM KYJIBTYpBl, CIIOCOOHOCTH CTaBUTh LEIU U
CTPOUTH JKU3HEHHBIC ILIAHBI;

YMETh OINEpPUPOBATh MOHATUSAMU: MPAMOYTOJIbHAs
CUCTEMAa KOOpJAWHAT, KOOpAMHATBI TOYKH, BEKTOD,
KOOpJMHATBl BEKTOpA, CKAJIIPHOE IPOU3BEACHHUE, YIOJ
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BE/ICHUE
BEKTOpa Ha YHUCJIO; HAXOAWTh C IOMOIIBI0 H3YYEHHBIX
dbopMyn1 KOOpAMHATBHI CEpeAMHBI OTPE3Ka, PACCTOSHHE
MEXy IBYMSI TOUKaMU;

— yYMeTb BBIOMpATh MOJIXOASAIINI M3yYEHHBIH METOa s
peleHus 3a/1a41, paclo3HaBaTh MaTeMaTuyeckue QpakTol U
MaTeMaTHYeCKUEe MOJIENIM B MPHPOJHBIX M OOIIECTBEHHBIX




B gactu rpa’xIaHCKOr'0 BOCIIUTAHUA:

— OCO3HaHUE  CBOMX  KOHCTUTYLIMOHHBIX  MpaB |
00s13aHHOCTEH, YBaXKEHHME 3aKOHA U IIPABOIIOPSAJIKA;
— TIPUHATHE TPaIUIINOHHBIX HallMOHAIbHBIX,

00IIeYeI0BEUECKUX TYMAHUCTHUECKUX U JIEMOKPATHUECKUX
IICHHOCTCIA;

— TOTOBHOCTh TPOTUBOCTOSITH HJICOJIOTUM JKCTPEMHU3MA,
HAI[MOHATN3Ma,  KCeHO(POOWH,  AWCKPUMHUHAIMK  TI0
COITMAIbHBIM, PEJTUTHO3HBIM, PACOBBIM, HaIMOHAJILHBIM
MIPU3HAKaM;

— FTOTOBHOCTh ~ BECTH COBMECTHYIO JIEATEIbHOCTh B
WHTEpecax TPaXKJaHCKOrO OOIIECTBA, YYacTBOBaTh B
caMOYTIpaBJIeHUHU B 0O0IIe00pa30BaTeIbHON OpPraHU3allud 1
JETCKO-FOHOIICCKUX OpraHU3aIusX;

— YMEHHE B3aUMOJICUCTBOBATh c COLIMAJIBHBIMHU
MHCTUTYTaMH B COOTBETCTBUM C UX QYHKIUSAMH U
Ha3HA4YCHHEM;

— TOTOBHOCTb K  TIyMAaHUTapHOM W BOJIOHTEPCKOU
JIeSATEIbHOCTH;

— NAaTPUOTHYECKOrO0 BOCIIUTAHMS:

— c(OpMUPOBAHHOCTH POCCUICKOMN rpaXk1aHCKOU

WJICHTUYHOCTH, NaTPUOTU3MA, YBAXKEHUSI K CBOEMY Hapomy,
YyBCTBAa OTBETCTBEHHOCTH mnepen PoauHo#, ropaoctu 3a
CBOM Kpaii, CBOIO PoauHy, CBOM S3BIK U KYJbTYpPY, IPOLILIOE
Y HACTOsIIIlee MHOTOHAIMOHAIBLHOIr0 Hapoaa Pocecun;

— LIEHHOCTHOE OTHOULIEHHE K I'OCYJAapCTBEHHBIM CHUMBOJIAM,
HUCTOPUYECKOMY U IPUPOAHOMY HACIIENHIO, INaMITHUKAM,
TpaguuusaM HaponoB Poccun, noctmwxkenusm Poccun B
HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYIIE;

— ujaeliHas yOEXIEHHOCTh, TOTOBHOCTh K CIYXCHHIO U
3anuTe OTeyecTBa, OTBETCTBEHHOCTH 32 €0 CyAbOY;

— OCBOEHHBIE O0YYAIOIIUMHUCS MEKIPEIMETHBIC TMOHATUS U
YHUBEpCAIbHBIE  y4eOHBICE  JEHCTBHS  (pEeryasTUBHBIC,
MO3HaBaTENIbHBIC, KOMMYHUKATUBHBIE);

— CIIOCOOHOCTh WX WCIOJIb30BAaHUS B TIO3HABATEIILHOW W
COIMAJIBHOM MPAKTHUKE, TOTOBHOCTh K CaMOCTOSITEIbHOMY
IUTAHUPOBAHUIO U OCYIIECTBIICHUIO Y4EeOHOM /eATeIbHOCTH,
OpraHu3aluu y4eOHOT0 COTPYJIHHYECTBA c
MEJarorTHYecKUMU  pa0OTHUKAMH M CBEPCTHHKAMH, K

ABJICHUSIX, B HCKYCCTBE; YMEHHME NPHUBOJUTH IMPUMEPHI
MaTeMaTUYECKUX OTKPHITUH POCCUHUCKOM UM MHUPOBOM
MaTeMaTU4YeCKON HayKHU.

YMETh OIEPUPOBATh MOHATHUAMU: CIYYaWHBIA OIBIT U
cily4aifHOe COOBITHE, BEPOSITHOCTh CIYy4alHOTO COOBITHS;
YMETb BBIUUCISTH BEPOATHOCTb C  HUCIOJIb30BAHUEM
rpadMUecKuX METO/0B; MPUMEHATh (POPMYIIBI CIIOKEHHS U
YMHOXEHUSI BEPOSTHOCTEH, KOMOMHATOpHBIE (AKTBI U
dbopMyIbl TIpU pELICHUH 3a]lay; OILICHUBATh BEPOSTHOCTU
peaIbHbIX ~ COOBITUH; 3HAKOMCTBO CO  CIIy4alHBIMHU
BEJIMYMHAMU; YMEHHME INPUBOAUTH IMPUMEPHI MIPOSBICHUS
3aKOHa OOJIBIIUX YKCEN B MPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSIX




Y4YacTHIO B IIOCTPOCHUH UHIUBHIyaTbHON 00pa3oBaTeIbHOM

TPaeKTOPHH;

— OBJAJCHHE  HaBbIKAMU  y4eOHO-UCCIIEN0BATEIbCKOM,

IIPOEKTHOM U COLIMAIIBHOM JESITEIIBHOCTH
OK 07 CopeiicTBoBaTh |— He  mpUHMMATh  JACHCTBHS,  IPHHOCSIINE  BPEH|— yMETh  OINEPUPOBATH  MOHATHAMH:  (DYHKIHA,
COXPAaHCHHUIO OKPYKAIOLIEH | OKpYKAIOIIEH Cpere; HenpepbiBHAass (YHKLIUSA, MPOU3BOJAHAs, MEpPBOOOpa3Hasi,
Cpelbl,  PECYPCOCOEPEKEHUIO, |~  yMeTh IPOrHO3MPOBATH HEOIaronpUsATHBIE | ONPEAEIEHHBIA UHTErpajl; yMETh HaXOIUTh IPOU3BOIHBIE
5b(hEKTUBHO  NEHCTBOBATL  B|3KONOrMYECKHE TIOCIEICTBUS MPEINPUHIMAEMbIX JeHCTBUH, | 9IEMEHTAPHBIX  (YHKIMH,  HCIONB3Ys  CIIPaBOYHbIC
Ype3BbIYAHBIX CUTYALUsIX. IpeoTBPAILATh UX; MaTepuaibl; HMCCIEAOBAaTh B  IPOCTEHIIMX  CIydasx

JKOJIOTUUECKOU

pacHIMpUTh  OMBIT  JICATEIbHOCTH
HaIpaBJICHHOCTH;

— pa3pabaTeiBaTh IUTAH PEIICHHS MPOOJIEMBI C YYE€TOM
aHaJIM3a UMEIOIIUXCS MaTepUATbHBIX U HEMaTePHAIbHBIX
pPECypCoB;

OCYILECTBJISATh LIEJICHAIIPABJICHHbIN IOUCK IepeHoca
CPEICTB W CIOCOOOB JeWcTBUA B NPOEeCCHOHATHHYIO
cpeny;

YMETh TMEPEHOCUTh 3HAHHS B [O3HABATEIbHYIO U
MPAKTUYECKYIO 00JIaCTH KUZHEICATEIbHOCTH;

npeniaraTh HOBBIE MPOEKTHI, OLIEHUBATh HUICH C
MO3ULIMM  HOBHU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOMN
3HAYMMOCTH;

JlaBaTb  OIIEHKY  HOBBIM
KOPPEKTUBBl B JAESITEIbHOCTD,
pe3yJIbTaTOB LEsIM

CUTYyallusIM, BHOCHUTD
OICHHUBATh COOTBCTCTBUC

(GyHKIMM Ha MOHOTOHHOCTb, HAXOJWUTh HAMOOJIBIIUE H
HauMEHbUIME 3HaueHus QYHKUMHA; CTPOUTh TIpapuKu
MHOT'OYJICHOB c HCIOJIb30BaHUEM anmapara
MaTeMaTHYECKOTO aHaJM3a; MPUMEHSITh POU3BOJHYIO MIPH
pelmieHnH 3aja4  Ha JIBWKCHHE; pemarh MPaKTHKO-
OpPUEHTHPOBAHHbIE 331a4l Ha HAaUOOJIbIINE U HAUMEHbIIINE
3HA4YEHUs1, Ha HAXOKICHUE ITyTH, CKOPOCTH U YCKOPEHHUS;
yMETh OINEpPUPOBATh MOHATUAMU: [JBH)KEHUE B
IPOCTPAHCTBE, NOJOOHbIE (UIYphl B IMPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOUICHUE IUIOMIAJEH IIOBEPXHOCTEH U
00BeMOB TOAOOHBIX (DUTYP TPU PEHICHUH 33/1a4;

YMETh BBIUUCIATH TEOMETPUYECKHE BEITHMYMHBI
(nnmuHa, yroi, oMb, 00BEM, TUIOMIAAh MOBEPXHOCTH),
UCTOJIb3Ys U3yYEHHbIE (POPMYJIIBI U METO/IbI

OK 09 Hcnonp3oBath
nH(OPMAaLIMOHHBIE TEXHOIOTUU
B npoeccroHanbHoi
JeSTSIILHOCTH.

B 065acTi IEeHHOCTH HAY4YHOTO TIO3HAHMUSL:
c(OpMUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO  Pa3BUTHS
HayKM U OOIIECTBEHHOM NPAaKTUKH, OCHOBAaHHOIO Ha
JManore KyJlbTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B MNOJIMKYJIBTYPHOM MUDE;

COBEpPUICHCTBOBAHHUE  SI3BIKOBOM M UYUTATEIbCKOHN
KYJIBTYpPbI KaK CpPeJICTBA B3aUMOJICHCTBUSA MEXAY JTIOAbBMHU U
MO3HAHUS MHPA;

yYMETh OMNEpUPOBaTh TMOHATUSAMU: pAlMOHAIbHAS
GbyHKLUsA, MOKazaTenbHas (QYHKIUS, CTerneHHas (QyHKIMs,
norapudmuueckas ¢byHKIMS, TPUTOHOMETPUYECKHE
¢GyHKIIMM, 00paTHbIE (YHKIMH;, YMEHUE CTPOUTH Ipauku
U3YyYeHHBIX (YHKIHUH, HCIONB30BaTh rpaduku MpH
U3YYEHHH IIPOLIECCOB M 3aBHUCHUMOCTEW, IpPU PEUICHUH
3aJa4 M3 JpYrux YydeOHbIX TMpeAMETOB U 3aJad U3
peanbHON KM3HH, BBIpAXKATh (OPMYIAMH 3aBHCHMOCTH
MEX/y BEIMYMHAMU;

— O0CO3HaHHuE EHHOCTH HAy4YHOU JesATENbHOCTH, | — YMETb ONECPUPOBATH MOHATHAMU: TOXICCTBO,
TOTOBHOCTH OCYIIECTBIIATH IIPOEKTHYIO M | TOXKIECTBEHHOE npeodpazoBaHue, YpaBHEHHUE,
UCCIICIOBATEIbCKYIO JCATEIbHOCTh HMHAMBHIYaJbHO W B|HEPABEHCTBO, CHCTEMAa YPaBHEHUH M HEPABEHCTB,
TpymIe. paBHOCWJIBHOCTE YpPaBHEHWM, HEPABEHCTB U CHCTEM,
OgnajieHue YHUBEPCAIILHBIMU y4eOHBIMH | PALIHOHAIIBHEBIC, HppanroHaIbHEIE, TIOKa3aTelbHEIE,




MIO3HABATEIbHBIMU ACHCTBUSMMU:

B) pabota ¢ uHpopMaIuei:

— - BJIaAeTh HaBBIKAMHU MONy4YeHHS HH(OpMauu u3
HCTOYHHMKOB Pa3HBIX TUIIOB, CAMOCTOSITEIIEHO OCYIIECTBIIATh
NOUCK, aHajiu3, CHCTEeMaTH3alUI0 M HWHTEPIPETALUIo
UH(OPMALIUU Pa3IMYHBIX BUJOB U (OPM IMPEICTABICHHUS;

— co37aBaTh TEKCTHl B PAa3lMYHBIX (GOpMaTax C yd4eTOM
Ha3Ha4YeHUs MH(GOPMALUK W LENCBON ayAUTOPUH, BBHIOMpas
ONTUMAIIbHYIO (POPMY NIPEICTABICHUS U BU3yaIH3alUH;

— OILICHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTh
uHpOpPMalLlMK, €€ COOTBETCTBHE IPABOBBIM W MOPAIBHO-
THYECKHM HOpMaM;

— WCNONB30BaTh  cpeacTBa  HMHOOPMAIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTH B peleHun
KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPraHU3alMOHHBIX
3a1a4 ¢ coOMIOeHNEM TPeOOBaHUN SPrOHOMHUKH, TEXHHUKU
0€30I1aCHOCTH, THTHEHBI, PeCypcocOepekeHus1, MPaBOBBIX U
ATHYECKHX HOPM, HOPM WH(POPMALIMOHHOH O€301acHOCTH;

— BIAAeTh HABBIKAMH  PACIO3HABAaHMUA W  3aIIUTHI
uHpopManuu, nHHOPMAIIMOHHON 0€30MaCHOCTH JINYHOCTH

CTETEHHbIC, Jlorapu(MUUYECKUE, TPUTOHOMETPHUYECKHUE
YpaBHEHUs, HEPABEHCTBA U CHUCTEMBI; YMETh pelIaTh
YpPaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IIOMOILBIO

Pa3IMYHBIX MPUEMOB; pPEIIaTh YpaBHEHHS, HEPABCHCTBA U
CHUCTEeMBl C [apamMeTpoM; TPUMEHSATh ypaBHECHHUS,
HEPABEHCTBA, X CHCTEMBbI JIJIS PEIICHUS MaTeMaTHYCCKUX
3aJ1a4 ¥ 3a/1a4 U3 Pa3IMuHbIX 00JIacTel HAYKU M PEaIbHOM
JKU3HHU;

— yMEThb  CBOOOJIHO  OINEPUPOBATH  IOHITHSIMH:
JIBIKCHHUE, TapajUIeTbHBIA TEPEHOC, CUMMETpUS Ha
IUIOCKOCTH M B MPOCTPAHCTBE, TIOBOPOT, MpeoOpa3oBaHUE
nonobusi, moaoOHbIe (GUTYPBI; YMETh paclO3HaBaTh
paBHbIC U TOJO0HBIC (DUTYPBI, B TOM YHUCIIC B MPHUPOJIE,
HCKYCCTBE, aApPXUTEKTYPE; YMETh HCIIOJIB30BATh
TCOMETPUUYECKHE OTHOIICHHUS, HAXOAUTh T'€OMETPUUCCKUE
BEJIMYMHBI (JUTMHA, YTOJI, TUIOIIAlh, 00ObEM) MPH PEIICHUH
3ajja4 M3 JPYruX Yy4eOHBIX MPEAMETOB M U3 PEaTbHOM
JKU3HU

OK 11 Hcnonb3oBaTh 3HAHUS
o UHAHCOBOM IPaMOTHOCTH,
TJIAHUPOBATh
MPEAMPUHIMATEITHCKYIO
JIEATENHHOCTD B
npodeccuoHaabHOM chepe.

B o6nactu 1yXOBHO-HPaBCTBEHHOT'O BOCIIMTAHHUS:

c(OPMHPOBAHHOCTH HPaBCTBEHHOI'O CO3HaHUs,
TUYECKOTO NOBEACHUS;
- CHOCOOHOCTH OILIEHMBATh CUTyallMl0 W I[PUHUMATb

OCO3HAHHBIE pEILICHUs, OPUEHTUPYSICH
HPAaBCTBCHHBIC HOPMbI 1 ICHHOCTH;

- OCO3HAHUC JIMYHOI'O BKJIaJa B ITOCTPOCHHUC YCTOI\/'I‘{I/IBOFO
Oynyuiero;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSIM U (WUJIH)
APpyruM 4WiCHaM CEMbH, CO3OaHUI0 CEMbU Ha OCHOBC
OCO3HAHHOT'O0 MNPHUHATHUA I_ICHHOCTCI\/'I CEMEMHON JXU3HU B
COOTBCTCTBUH C Tpa)II/IIII/If{MI/I HapO)IOB POCCI/II/I;

Ha MOpaJIbHO-

OBnanenue YHUBEPCAITbHBIMU pEryJISITABHBIMU
JIEUCTBUSIMH:

a) caMOOpTraHU3aLUsL:

— - CaMOCTOSITEJIbHO OCYILIECTBJISATH I103HABATEIBHYIO

NEeSTENIbHOCTh,  BBIABISITH ~ MPOOJIEMBI,  CTaBUTh U
dbopmynupoBaTh COOCTBEHHBIE 3aJa4ll B 00pa30oBaTEIBHOM
ACATCIIBHOCTH U JKU3HCHHBIX CUTYaIlUAX;

— YMeTh  OMNEpUpOBaTh MOHATHSIMH:  PallMOHAIBHEIE,
UppalMOHAIILHBIC, IMOKa3aTeIbHEIE, CTEIEHHEBIE,
norapuMuYecKre, TPUTOHOMETPUYECCKUE YpPaBHCHUS U
HEPaBEHCTBA, X CUCTEMBI;

— yMETh  OINEPUPOBATh TOHATHUSIMU: MHOTOTPAHHUK,
CeUYeHHe MHOTOTpaHHMKA, KyO, MapajuleNenunesa, nmpusma,
nupamuia, GUrypa ¥ MOBEPXHOCTh BpAIICHUS, LUIHHID,
KoHyc, Tmmap, cdepa, cedeHuss (QUTYPHI BpaIICHHUS,
IUIOCKOCTh, Kacaromascs cdepsl, IWIMHIPA, KOHYCA,
IIONIa/lb TOBEPXHOCTH TMHPaMUIBI, TPU3MBI, KOHYCA,
HUATTUHPA, ILIOIAb cdepsl, 00BeM KyOa,
MPSIMOYTOJIBHOTO TIapaJuIeIIeTUIIeIa, THPAMHUIBI, TPU3MEI,
MWIMHIpa, KOHyca, IIapa, yMEHHe  H300pakaTh
MHOTOTPaHHUKHU U MTOBEPXHOCTH BPAIICHUS, UX CEUCHUS OT
PYKH, C TIOMOUIbIO YEpPTEXKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB; YMETh Paclo3HaBaTh CHMMETPHIO B
MPOCTPAHCTBE;,  yMETh  PAclO3HABaTh  IPABHIbHBIC
MHOTOTPaHHUKH;

— YMETh  ONEepUPOBATH

IIOHATUAMU.: MpsAMOYTOJIbHAA




CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEIIEHUs MPOoOIeMbl
C  Yy4eToM  HMEIOIIUXCA  PECypcoB,  COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

J1aBaTh OLIEHKY HOBBIM CUTYalLlHsIM;

— crnocoOCTBOBaTh  (POPMUPOBAHUIO U HPOSIBICHUIO
IMIMPOKOM 3pyAULIMM B  pa3HbIX O00JacTAX 3HAHMH,
NOCTOSSHHO ~ TOBBINIATH  CBOW  OOpa3oBaTeNbHBIA U
KYJIbTYPHBI! YPOBEHb;

0) CaMOKOHTPOJIb:

— WCHONB30BaTh MpHEMBl pedIeKCHH s OLEHKHU

CUTYyalluH, BEIOOpA BEPHOTO PELICHUS;

YMETh OLICHMBATh PUCKH M CBOEBPEMEHHO NPUHUMATh
PELICHHS IO UX CHUKEHHUIO;

B) DMOIIMOHAJIbHBIN WHTEIUIEKT,
c(hOpMUPOBAHHOCTH:

BHYTPEHHEII MOTHMBAlMH, BKJIOYAIOIIEH CTpEMIICHUE K
JIOCTHKEHMIO 1IeJIM U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTb,
YMEHHE JICMCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEN;
SMIIATHH, BKJIIOYAKOIIEH  CIIOCOOHOCThL  ITOHHMATH
SMOLMOHAIBHOE COCTOSIHUE JAPYIMX, YYUTHIBAThb €ro IpHU
OCYIIIECTBICHUH KOMMYHUKAaIWH, CIIOCOOHOCTH K
COYYBCTBHIO U COINEPEKUBAHUIO;

COLIMAILHBIX HABBLIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH
BBICTpAauBaTh OTHOIICHUS C JPYTMMHU JIOJbMU, 3a00TUTHCH,
MPOSIBIISATE MHTEPEC M pa3pemiaTh KOHGIUKTHI

MIPEATOIAraFoII i

CUCTEMAa KOOpJAWHAT, KOOpAMHATBI TOYKH, BEKTOD,
KOOpJIMHATBhl BEKTOpa, CKAJISPHOE IPOU3BEICHHUE, Yroi
MEXJy BEKTOpaMH, CyMMa BEKTOpPOB, IIPOM3BEIECHUE
BEKTOpa HA YHUCIJIO; HAXOIUTh C IIOMOIIBIO H3YYEHHBIX
(dopMyT KOOpAMHATBHI CEpPEAMHBI OTPE3Ka, PACCTOSHHE
MEXY ABYMS TOUKaMHU

I[IK 2.3. O6ecrneunBath cOOp

TaHHBIX JUIs aHamm3a
HCIOJIb30BAaHUS "
(GYHKIIMOHUPOBAHUS

MpoOrpaMMHO-TCXHUYCCKUX
Cp€ACTB KOMIILIOTCPHBIX CeTeH.

- YMEHHS: perUCTPUPOBATH MOJIKIIOYEHHE K JIOMEHY,
BECTHU OTUCTHYIO JOKYMCHTAINIO, PAaCCYHUTHIBATH
CTOUMOCTD JIUICH3WMOHHOI'O IMTPOrpaMMHOTO oOecrieueHus
ceTeBOi MH(MPACTPYKTYPHI; YCTAHABIUBATH U
KOH(UTYpPHPOBATh AHTUBHPYCHOE IPOTPAMMHOE
obecrieuenue, mporpaMmMHoOe o0ecrieueHue 6a3 JaHHBIX,
MporpaMMHOE 00ecIiedeHne MOHUTOPUHTA.

- 3HAHHUA: TEXHOJOTHMH O€30MacHOCTH, MPOTOKOIBI
aBTOpHU3allMU, KOH(UICHIINATFHOCTh U 0€30MacCHOCTh TpU

padore B Web; MOpsSAOK WCIONB30BaHUS KIIACTEPOB;

MMOPAI0K BSaHMOHeﬁCTBHH Pa3IMYHBIX OICPAlIMOHHBIX

CUCTEM; aJTOpPUTM aBTOMATHU3AIMH 3a/1ad OOCITyKUBaHUS,

MOPSIOK MOHHTOpPUHTA u HACTPOMKH

MPOU3BOJUTCIIBHOCTU, TCXHOJOIMIO BCIACHHUA OTYETHOU




JIOKYMEHTAIIH; KJ1acCU(UKAITUIO IIPOrPaMMHOT0
o0ecrieyeHHss CETEeBbIX TEXHOJNOIWH, U 00JacTb €ero
OPUMEHEHMs; TOPAJOK M  OCHOBBI  JIMIIEH3MPOBAHUS
OPOrPAaMMHOTO  O0ECIeYeHHusl;  OLEHKY  CTOMMOCTH
IPOrpaMMHOI0 00ECIIeYEeHUs B 3aBUCUMOCTH OT CII0c00a 1
MeCTa €ro UCIOJIb30BaHMUS.

[IK 3.5. Opranu3oBbIBaTh
WHBEHTAPHU3AINIO TEXHUICCKHIX
CPEACTB CETEBOM
UH(PACTPYKTYPBHL,
OCYILIECTBIISATH KOHTPOJIb
000pyIOBaHUs TIOCTIE €T
pEeMOHTA.

- YMeHHsI: MPABHIbHO OQOPMIISITH TEXHUYECKYIO
JIOKYMEHTAIMI0; OCYIIECTBIISITh JUATHOCTUKY U TTIOUCK
HEHCIIPABHOCTEN BCEX KOMIIOHEHTOB CETH; BBITIOJIHATD
JEHCTBUS MO yCTPAHEHHUIO HEUCTIPABHOCTEH.

- 3HAHMSA: 3aJjauu yIIpaBJICHUS: aHaJIM3
IPOU3BOJIUTENIIBHOCTY M HAJEXKHOCTH,  YIPABJICHUE
0€3011aCHOCTBIO, yder Tpaduka, yIpaBJIeHUE

KoH(puUrypanuei; KIaccupUKaIo PerJaMeHToB, MOPSI0K
TEXHHYECKHX OCMOTPOB, IPOBEPOK M MPOPHIAKTHYECKUX
paboT; mpaBWiIa SKCIUTyaTallMM TEXHUYECKUX CPENCTB
CeTeBOl HMH(PACTPYKTYpBI, paCHIUPEHHUE CTPYKTYPHI,
METOJIbl M CpEACTBA JMAarHOCTUKM HEHCHPAaBHOCTEH
TEXHHUYECKHX CPEACTB M CETEBOH CTPYKTYPBI; METOJIbI
YCTpaHEHUS] HEUCTPABHOCTEH B TEXHUYECKHX CPENCTBAX,
CXEMBI MOCIIeaBapUitHOTO BOCCTaHOBJICHHS
paboTOCIIOCOOHOCTH CETH, TEXHHYECKYI0 U IPOEKTHYIO
JOKYMEHTAIMIO, CIIOCOOBI  PE3epBHOIO  KOMHMPOBAHUS
JMAHHBIX, TPUHIOUNBI  PabOTHl  XPAHWIHIL JaHHBIX;
OCHOBHBIE  TIOHATHUS  WH(POPMALMOHHBIX  CHCTEM,
YKU3HEHHBIH LUK, pooIeMbl obecrieyeHus
TEXHOJIOTUYECKON  Oe30macHOCTH  MH(OPMALMOHHBIX
CUCTEM, TpeOOBaHUSA K apXUTEKType HH(GOPMALMOHHBIX
CUCTeM W WX KOMIOHEHTaM Ui  oOecreueHus
6e30macHOCTH (YHKLIIMOHUPOBAHUS, ONIEPATUBHBIE METO/IbI
MOBBIIIICHUS 6e30macHOCTH (yHKIIMOHMPOBAHUS
IPOTPAMMHBIX CPEJICTB M 0a3 TaHHBIX.




3. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHOUTLTAHBI

3.1. O0bem yueOHOI JUCHMILVIMHBI H BHAbI Y4e0HOI padoThl

Bun yuyeO6Hoii padoThl Odnew
yacax

O0beM yueOHOH TUCIUTITHHBI 312
CymmapHas yueOHasi HATPY3Ka BO B3aMMOJEICTBUM € 274
npenoaaBaresieM

B TOM YHCJIC:
JIEKIIMOHHBIE 3aHSITHS 160
CEMUHAPCKUE 3aHITHUS -
IIPAKTUYECKHUE 3aHATHS 114
KOHTPOJIbHBIE pabOTHI (He npedycmompersl) -
KypcoBas pabota (poekT) (re npedycmompena) -
CamocTosiTenbHas paboTa 2
Koncynpranuu -
[TpoMexyTouHas aTTecTanus 36

HUmoecosas chopma xoumpons - sxzamen (1, 2 cemecmp)




3.2 TemaTnueckni iaH u cogepxanue yueoHom gucuumiandbl I1/1.01 MaremaTuka

HaumenoBanue Conep:xanue yuye0HOro marepuasa (0OCHOBHOe M MPo(deccHoOHAILHO-OpUeHTHPOBaHHOe), | O0bem | DopmupyeMble
pa3/iesioB M TeM JIadopaTOpHbIE U MPAKTHYeCKUEe 3aHATHS, IPUKJIAAHON MOAYJIb (IPH HAJTUYHMH) 4acoB KOMIIETEeHI[UHN
1 2 3 4
Pa3nes 1. [loBTOpeHHe MaTeMATHKH KYPCa OCHOBHOM IIKOJIBI. 16
Tewma 1.1. ITloBTOpEeHue Conep:kanue y4eOHOT0 MaTepuaJia 8
MaTeMaTUKHU Kypca 1 | ba3oBble 3HaHUS M yMEHHS MO MaTeMaThKe B MPO(EecCHOHANBLHOM W TMOBCETHEBHOM
OCHOBHOM ILIKOJIBI. JEeATENbHOCTH. JIeHCTBUSL Haja IMOJIOKUTEIbHBIMU W OTPULATEIBHBIMU  UYUCIIAMH,
OOBIKHOBEHHBIMU M JECATHYHBIMH JpoOsimu. JleiictBust co creneHsiMu. DopMylibl
COKPAIIEHHOTO YMHOXEHHUSI.
2 | IlpocThie pOLEHTHI, pa3Hble CIIOCOOBI UX BhIYMCIEeHUs. CI0KHBIE MPOIEHTHI. OK.01 - OK.07
3 | Cucrembl IMHEHHBIX YPaBHEHU 1 HEPABEHCTB. OK.09, OK.11
4 | Buasl iockux GUryp u ux miomaib.
IIpakTHYecKue 3aHATHS
1 | HeiictBus co creneHsaMu, OpMyIibl COKPAIIEHHOTO YMHOKEHUS.
2 | JluneiiHble, KBaJgpaTHbIC, JPOOHO-TMHEWHBIE YpaBHEHHS M HEpaBEHCTBA. MeTon 8
HMHTEPBAJIOB.
3 | IlpakTuko-OpueHTUPOBAHHBIE 3a/1a4H B Kypce Fr€OMETPUH Ha MIOCKOCTH.
4 | Bxognoit konTposib. KoHtposbHas padoTa.
Paznea 2. IIpsiMble H ILIOCKOCTH B IPOCTPAHCTBeE. 22
Tema 2.1. OcHOBHBIE Coaeprxxanue yuyeOHOIro MaTepuasa
HIOHSITHS CTEPEOMETPHUHN. 1 |Ilpeamer crtepeomerpun. OCHOBHBIE TMOHATUS: TOYKA, MpsAMas, IUIOCKOCTb MU
[TapannenbHOCTb NPAMBIX IPOCTPAHCTBO). AKCHOMBI CTEPEOMETPUHN U UX CIEJICTBUS. 6
Y TUIOCKOCTEN B 2 | B3auMHoe pacmonoxeHue IBYX HPsSMBIX B MpocTpaHcTBe. [lapamienbHOCTh HpsAMOM U
MIPOCTPAHCTBE. TUIOCKOCTH B IIPOCTPAHCTBE. OK.01 - OK.07
3 | IMapannenpbHOCTH TUIOCKOCTEH B TTpocTpaHcTBe. CBOMCTBA MapalIeIbHBIX ITIOCKOCTEH. OK.09, OK.11
IIpakTHYecKue 3aHATHS 2 I1K.2.3
1 ‘ Pemienue 3a1a4 Ha MpUMEHEHHE OCHOBHBIX aKCHOM, TEOPEM U CBOMCTB MAPAJIIETLHOCTH. I1K.3.5
Tema 2.2. Copnepxanue yuyeOHOIo MaTepuaJa
[leprieH IUKYIAPHOCTD 1 | [lepneHauKyIsIpHOCTH MPSMBIX B TPOCTPAHCTBE.
HPSAMBIX, TIPAMOK U 2 | IlepnieHAMKYJISIPHOCTH MPSIMOM U IJIOCKOCTU B MPOCTPAHCTBE. 8
IIJIOCKOCTH, IIJIOCKOCTEN B 3 | IleprieHAMKYISAp M HAKIOHHAS. YTOJI MEXKIY IPSIMON U TUTOCKOCTBIO.
IIPOCTPAHCTBE. 4 | IlepneHUKYISIPHOCTD MJIOCKOCTEH.




Tema 2.2. IIpakTnyeckue 3aHsATHS OK.01 — OK.07
[lepnienAuKyIIPHOCTH 1 | Pemienne 3amay Ha T[PUMEHEHHME OCHOBHBIX aKCHOM, TEOpPEM H  CBOMCTB OK' 09. OK 1 1
NPSIMBIX, IPAMOIN U MePIEHINKYIISIPHOCTH. 6 HK, 23 ’
IUIOCKOCTH, IJIOCKOCTEN B 2 | Pemenue 3amau no teme «llepneHauKysip ¥ HAKIIOHHAS HK' 3' 5
IIPOCTPAHCTBE. 3 | BelmonHeHHE KOHTPOILHOM pabOTHI 1O pa3aeiy 2. B
Pa3nes 3. KoopanHaThl M BeKTOPbI 12
Tema 3.1. Coaepxxanue yueOHOIo MaTepuaJa
JlexapToBbl KoopauHaTel B | 1 | JIeKapTOBBI KOOpIMHATBI B MPOCTPAHCTBE. PaccTosHue MEKIy [BYMs TOYKAaMH, 2
NPOCTPAHCTBE. KOOPJIMHATHI CepeIMHBI OTPE3Ka. Y PaBHEHUS NMPSIMOH, TNIOCKOCTH U OKPYXKHOCTH (Cepsl).
IIpakTH4yeckue 3aHATHS 5
1 | [Tpocreiimue 3a1a4u B KOOPAMHATAX.
OK.01 - OK.07
Tewma 3.2. Coaep:xanue yue0HOro MaTepHaJia OK.09. OK.11
BekTtops! B ipocTpaHCTBE. 1 | Bektopsl B npoctpancTBe. ClIOKEHUE U BHIYMTAHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha HK, 2.3'
yucno. Kommianapasie BekTopbl. CKaJspHOE MpOU3BEACHUE BEKTOpPOB. PasnokeHue 4 HK: 35
BEKTOPA 10 TPEM HEKOMILJIAHAPHBIM BEKTOpaM.
2 | KoopauHaTel BeKTOpa, CKalsipHOE MPOU3BEIEHNE BEKTOPOB B KOOPJIMHATAX, YOI MEXKIY
BEKTOPAMH, YT0Jl MEX]1y NPSIMOI U MJIOCKOCTBIO, YIOJl MEXK]Y IJIOCKOCTSMHU.
IIpakTHYecKkue 3aHATHS
1 | Boimonnenue nelcTBUN HaJl BEKTOPaMH B POCTPAHCTBE. 4
2 | BeimosiHeHNE KOHTPOJILHOM pabOTHI 110 pasnery 3.
Pa3nes 4. KomniiekcHbIe Ynciia 10
Conep:xanue yueOHOTro MaTepHaJia
1 | IlonsTne koMruiekcHOro yucna. ConpspkeHHbIE, TPOTUBOMOJIOKHbBIE KOMIUIEKCHBIE YHCTIA.
Anrebpanyeckas (opMa 3aucyi KOMIUIEKCHOTO YHCIIA. 6 OK.01 - OK.07
2 | Mongynp W apryMeHT KOMIUIEKCHOTO dwWcia. Tpuronomerpuueckas (opma 3ammcu OK.09, OK.11
KOMILJIEKCHOTO YHUCJIa. [K.2.3
3 | Apudmerndeckne TEHCTBHSI ¢ KOMIICKCHBIMHU YUCIIAMH B PA3IMYHON (opme. [IK.3.5
IIpakTHYeckHe 3aHATHA
1 | BrimonHenue neficTBUI ¢ KOMINIEKCHBIMHU YHCIAMU. 4
2 | IIpakTHyeckoe MpUMEHEHHE KOMIUIEKCHBIX YHCell.




Pa3nen 5. OcHOBBI TPUTOHOMETPHH. 53
Tema 5.1 Coaepxxanue yueOHOIo MaTepuaJa
DyHKIUH, UX CBOWCTBA U 1 | Ilonsatue ¢ynkmuu. OO6macTh ompeneiacHus, MHOXKECTBO 3HaueHud. I'paduk dyHKIHH. 5
rpaduKu. I'paduxu snementapubix QyHkiuil. OcHOBHBIE cBoiicTBa (yHKIMH. [Ipocreifmme
npeoOpa3zoBaHusi rpad)uKOB.
Tema 5.2 Coaepxxanue yueOHOIro MaTepuasa
Tpuronomerpuyeckue 1 | Paguannas mepa yrma. Enunuuynas okpyxkHocTb. OrmpeneneHue CHHYca, KOCHHYcCA,
byHKINN. TAHI'€HCA U KOTaHIeHca. 3HaKU CUHYCa, KOCUHYCA, TAHI'€HCA U KOTAHI€HCa 110 YETBEPTSIM. 8
2 | CBoliCTBa TPUTOHOMETPUYECKUX (PYHKIMI: YETHOCTh, HEUETHOCTh, NEPUOTUIHOCTb.
3 | CgoiicTBa 1 rpaguku QyHKIUHN y = g X, y = cIg X.
4 | CpoiictBa u rpaduku GyHKIU Yy = COS X, Y = Sin X.
IIpakTH4yeckue 3aHATHS
1 | HMcnonb30BaHue CBOMCTB TPUTOHOMETPUYECKUX (QYHKIMH B MPO(ECCHOHATBHBIX 3a/1a4aXx. 4
2 | IlpeoOpa3oBanue rpa kOB TPUTOHOMETPUUECKUX (DYHKITUH.
Tema 5.3 Coaeprxanue yuyeOHOIro MaTepuaJa
Tpuronomerpuueckue 1 | OcHOBHBIE TPUTOHOMETPUUYECKUE TOKAECTBA.
Gopmybl. 2 | ®opmyisl cinoxeHus. DopMyibl npeoOpa3oBaHusi CyMMBI B IPOU3BEIEHHE U HA000POT. 8
3 | ®opmyIbl TBOMHOTO M MTOJIOBUHHOTO YTIIOB.
4 | ®opmyIbl IPUBEIECHUS.
IIpakTHYecKkue 3aHATHS
1 | Ilpumenenue TPUTOHOMETPUYECKHUX TOKJECTB pu npeoOpa3oBaHUU
TPUTOHOMETPUUECKUX BBIPAKEHUH.
2 | [lpumenenne ¢GopMya CIOXKEHHS TpH  MPEeoOpPa3OBaHUU  TPUTOHOMETPHUYECKUX
BBIPAKCHH. 8
3 | [Ipumenenne ¢GopMyn [ABOHHOTO ¥ TOJIOBHHHOTO YIJIOB TIpH MpeoOpa3oBaHUU
TPUTOHOMETPUUYECKHUX BBIPAKCHUH.
4 | Ilpumenenue (¢GopMyn TpUBEIEHUS TMPH NPeoOpa3oBaHUU TPUTOHOMETPUUYECKUX

BBIPAKCHUI.

OK.01 - OK.07
OK.09, OK.11
I1K.2.3
IIK.3.5




Tema 5.4

Conep:kanue y4eOHOT0 MaTepuaJia

Tpuronomerpuyeckue 1 | Obparnbie TpuroHoMerpudeckne GyHKuuu. MIx cBoiCTBa U rpaduKi.
YPaBHCHHS U HEpaBCHCTBA. | 2 | TpuroHoMeTpuyecKue ypaBHEHMsI BUJa COS X = a, Sin X = a.
3 | Tpuronomerpuyeckue ypaBHeHHs Buja tg x = a, Ctg X = a. 10
4 | PenieHne TpUroHOMETPUUYECKUX YPAaBHEHHHM OCHOBHBIX THUIIOB: YPaBHEHUs, CBOJSALIMECS K
KBaJIpaTHbIM, PEIIAEMBbIE Pa3JI0KEHUEM Ha MHOXKHUTEIU, OJJHOPOJIHBIE.
5 | Ilpocreline TpUroHOMETPUUECKHE HEPABEHCTBA. OK.01 - OK.07
IIpakTnyeckue 3ansaTus OK.09, OK.11
1 | Pemenue ypaBHeHUH cos X = a, Sin X = a. [1K.2.3
2 | Pentenvie ypaBHenuii tg x = g, Ctg X = a. IIK.3.5
3 | Pemenne TpUroHOMETPUYECKHUX YpaBHEHHH, CBOJISIIMXCS K KBaIPATHBIM.
4 | PemieHre TPUTOHOMETPUUECKUX YPaBHEHHM, pelllaeMbIX pa3ioKEeHUEM Ha MHOXHUTENIU U 13
OJIHOPOJHBIX.
5 | Pemienue TpUroHOMETpUYECKUX HEPABEHCTB.
6 | Pemenue cucreM npocTeinX TPUTOHOMETPUYECKUX YPABHEHUII.
7/ | BeinonHeHne KOHTPOIbHOM paboThl o Temam 5.3 u 5.4.
Pa3nen 6. MHOTOrpaHHUKH M TeJIa BpamieHus. 30
Tema 6.1 Muororpannuku | Cojep:kaHue y4edGHOro MaTepuaa
1 | JiByrpaHHblii yros. Yroj Mexay miIocKocTsIMU. I1oHsATHE MHOTOIpaHHHKA.
2 | [Tousatue 06 00beMe Tena. OTHONIEHHE 00BEMOB HOAOOHBIX TEIL.
3 | [Ipu3ma, OCHOBHBIE 3JIEMEHTHI MPHU3MBI, BHIBI NpHU3M. [loBepXHOCTH M 00BEM NPHU3MBIL. 10
ITapajutenenunesn 1 €ro CBOMCTBA.
4 | [lupamusia, OCHOBHBIE AJIEMEHTHI NMUpaMHUAbI, BUAbI nupamui. [loBepxHOCTH U 00BEM
HTUPAMHIIBL. OK.01 - OK.07
5 | IlonsTHE MpaBUIBLHOTO MHOTOrpaHHUKA. CBONHCTBA MPABUILHBIX MHOTOIPAHHUKOB. OK?{% 2113( 1
IIpakTHyecKkue 3aHATHS HK: 3: 5
1 | Pemenue 3a1a4 no teme «lIpusma, napamuienenumnesn, Kyo». 4
2 | Pemenue 3agau no reme «I[lupamusa, yceuenHasi nupamuiay.
Tema 6.2 CoaepxxaHue y4eOHOIro MaTepuasa
Tena BpameHus [{mmsap, ocHOBHBIE 371eMeHThL. [loBepxHOCTh M 00beM muHApa. CeueHne IMHApa.
Konyc, ocHoBHBIE 1eMeHThI. [loBepXHOCTh U 00beM KoHYca. CeueHne KoHyca. 8

VYceueHHbli kKoHyc. CeyeHne yceyeHHOTo KOHyca.

AIWIN|F

[Tap, cdepa. [ToBepxHOCTh M 00BEM T1apa. Cedenne mapa, chepel.




Tema 6.2 IIpakTnyeckue 3aHsATHS
Tena BpameHus 1 | Pemenue 3anay no teme « luamuap, KOHyC, yCEYEHHBIN KOHYCY.
2 | Pemenue 3amau o reme «lllap, chepar. 8 OK.01 - OK.07
3 | Pemenue 3a1a4 Ha KOMOMHAIINIO T€OMETPUYECKHX TEJL. OK.09, OK.11
4 | BeimoaHeHHE KOHTPOJIBbHON pabOTHI 1O pa3ieny 6. [1K.2.3
CamocrosnTe/bHas paéoTa 00y4aromerocs IIK.3.5
Pabota ¢ 10MIOMHUTENBHON JIUTEPATYPOH, CO CIIPABOYHBIM MaTE€pPUATIOM, U3TOTOBJICHUE MOJIETHU 2
r€OMETPUYECKOr0 TeNa.
Pa3gen 7. Hauajia MmaTeMaTH4eCKOIr0 aHAJIN3A. 48
Tema 7.1. IIpousBoHas Coaep:xanue yueOHOro MaTepHaJia
GyHKIMH, e TPUMEHEHUE 1 | [locnenoBarenpHocTH. CrocoObl  3afaHusi W CBOMCTBA. Apudmernyeckas H
r€OMETPUYECKAs! OCIEA0OBATEIIbHOCTH.
2 | llpenen mociemoBaTenbHOCTH. TeopeMbl O Tpenesax TmociemaoBaTebHOCTe. [Ipemen
(GYHKIIMH B TOUYKE ¥ HA OECKOHEYHOCTH.
3 | llonsatne o mpomsBomHOW (yHKIMH. DHUUYESCKHA W TEOMETPUYECKUH  CMBICT
IIPOU3BOIHOM. 16
4 | IlpaBuiia BeuncieHus mpou3BoAHOM. [Ipon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA.
5 | [IpousBoaHas CI0KHOM QYHKITHH. %%(’0019_ 0015 '1017
6 | I[lpoMeXyTKH MOHOTOHHOCTH (DYHKIIMH, TOYKH JKCTpEeMyMa. BBINMYyKIOCTh, BOTHYTOCTb HK’ 53 ’
rpaduka QyHKIMH, TOUKH Ileperuoa. HK. 3' 5
7 | HanbGonpiiee 1 HanMeHblIIee 3HaueHue QYHKITMN Ha 33JAaHHOM OTpE3Ke. o
8 | Cxema mccieoBaHUs HEMPEPBHIBHON (QYHKITHH.
IIpakTHYeckHe 3aHATHA
1 | Beiuucnenue npenena GyHKIUU B TOUYKE U HA OECKOHEUHOCTH.
2 | Beruucienne mporu3BOTHOW OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIHIA.
3 | BoluncieHnue npou3BoJHON CIIOKHON (DYHKIIMU. 12
4 | UccnenoBanne GyHKIIMM HAa MOHOTOHHOCTh M TOYKH DKCTpEMyMa.
5 | Haxoxxnenue HanOOIbIIEro ¥ HAMMEHBIIET0 3HaYeHUs (QYHKITUH.
6 | MccnenoBanue QyHKIIMN M IOCTpOCHHE €€ TrpaduKa.




Tema 7.2

Conep:kanue y4eOHOT0 MaTepuaJia

[lepBooOpasnas ¢pyHkuuy, 1 | llepBooOpa3nas ¢pynkumu. CBsA3b NEPBOOOPA3HOI U €€ MPOU3BOTHOM.
€¢ MPUMEHEHHUE 2 | OcHOoBHOE  CcBOMCTBO  mepBooOpa3zHOoW. IlpaBmwiia  BeIUMCICHHMS — [1€PBOOOPA3HBIX.
ITepBo0OpasHbie yteMeHTapHbIX QyHKIWMIA (Tabnuia popmyin).
3 | Heonpenenenuelii uHTerpan u ero cBoicrBa. CrocoObl BBIYMCICHUS HEOIPEEIEHHOIO 10
MHTErpaJia (HEMOCPEICTBEHHOE HHTETPUPOBAHUE).
4 | TlonaTue 00 onpeeICeHHOM HHTErpaie. OK.01 — OK.07
5 | 'eomerpuueckuii ©u (PU3MYECKHH CMBICI ONpEIeIeHHOTO HuHTerpaina. Dopmyna OK’ 09. OK '11
Hprorona— JleliOHuna. HK’ 23 '
IlpakTHYecKue 3aHATHS HK: 3: 5
1 | Beruucnenue nepBooOpa3Hol GyHKINH.
2 | Boruucnenue HEOIIPEICIIEHHOT O UHTEerpaia METOAOM HEMOCPEeACTBEHHOIO
WHTETPUPOBAHMSL. 10
3 | Boluucienue onpeeseHHOro HHTerpaa.
4 | PemeHne 3aa4 Ha MPUMEHEHUE WHTETpaia JUIsl BBIYUCICHHUS (U3UYECKUX BEIUYHMH U
IUIOLIAACH.
5 | BeinmonHenne KOHTPOILHOM pabOTHI 1O pazaeny 7.
Pa3nen 8. Crenenu u KOpHU. 16
Tema 8.1. Ilonarue Copepxanue yueOHOIro MaTepuasa
CTETIeHU, KOPHS U UX 1 | Crenenp ¢ AEHCTBUTEIBHBIM IMOKA3aTeNIeM M PAlMOHATIBHBIM IMOKa3zatesneM. OCHOBHBIE
CBOWCTBA. cBoiicTBa creneHel. ToxxecTBeHHbIE MPe0OPa30BaHUS CO CTEIEHSIMHU.
2 | Ilonsitue kopHs N-oi creneHd. CBOMCTBA paIuKaJIOB. OK.01 — OK.07
3 | ToxxaecTBeHHBIE IPEOOPA30BaHMSI C paAUKaIaAMH. 12 OK.09, OK.11
4 | CrenenHas Qynkuus. CBOMCTBA U TpadUKH. IK.2.3
5 | dymkmus y = V/x. CpoiicTa u rpaduk. I1K.3.5
6 | Pemenue nppanroHaabHbIX YpaBHEHUH U HEPABEHCTB.
IIpakTnyeckue 3aHsATHS
1 | IlpeoOpa3oBaHue BbIpa)KEHUN CO CTENEHSIMHU. 4
2 | IIpeobpazoBaHue BBIpAKEHHUH € pauKalaMH.
Pa3nen 9. llokazarennnas pynkuus. [lokasarejibHble ypaBHEeHUsI H HEPABEHCTBA. 16 OK.01 - OK.07
Tema 9.1. Iloka3zarensHas | Coaep:kaHue y4eOHOI0 MaTepuaa OK.09, OK.11
GyHKIHS. 1 | Iloka3zartenpHas QyHKIUS, ee rpaduK U CBONCTBA. 2 I1K.2.3
2 | IlpousBoaHas u nepBooOpasHast moka3zaTeabHON (QYHKIUH. IIK.3.5




Tema 9.2. Iloka3aTeabHEIE

Conep:kanue y4eOHOT0 MaTepuaJia

YPaBHEHUS U HEPABEHCTBA. 1 | IIpocreiinive nokasaTeibHbIE YPaBHEHUSI.
2 | PemeHue noka3aTenbHbIX YPaBHEHUN Pa3I0KEeHUEM HA MHOXKUTENIN 8
3 | IlokazaTenbHble ypaBHEHUs], TPUBOIUMBIE K KBAJIPATHBIM. %%0019_ 0015 '1017
4 | Tloka3areiabHbIC HEPABCHCTBA. HK’ 23 '
IlpakTHyecKue 3aHATHS HK: 3: 5
1 | Pemenue nokasaTesIbHbIX YpaBHEHUM. 6
2 | Pemenue noka3aTenbHbIX HEPABEHCTB.
3 | BeimonHeHHE KOHTPOIBHON pabOTHI MO pa3aeny 9.
Pasnen 10. Jlorapugm. Jlorapupmuueckas pynkuus. Jlorapugpmuyeckne ypaBHeHHsl H HEPABEHCTBA. 30
Tema 10.1. Jlorapudm. Coaep:xanue yueOHOTro MaTepHaJia
Jlorapudpmuueckas 1 | ITonstue norapudma. Bumer norapudmos. 5
Gynxuus. 2 | OcHoBHble cBoiicTBa orapudmon. Oneparus JorapuMUpPOBaHUS U TOTEHIIUPOBAHUS.
3 | Jlorapudmuueckas pynkuus. CBoHCTBa U rpaduK.
IIpakTH4yeckue 3aHATHS
1 | Beruucienue norapumMos. 4
2 | IIpeobpazoBanue J0rapu(MUIECKUX BBIPAKEHUH.
Tema 10.2. Copnepxanue yueOHOIro MaTepuasia OK.01 - OK.07
Jlorapudmuueckue 1 | ITonsitue norapudmuyeckoro ypapHeHus. [Ipocreiime gjorapudMudeckie ypaBHEHHUS. OK.09, OK.11
YPaBHCHMS U HEPABEHCTBA. | 2 | PemieHue norapuMUYecKUX YpaBHEHUH METOJIOM MOTEHIIMPOBAHUSI. I1K.2.3
3 | Pemenue orapuMuyecKux ypaBHEHHI METOJIOM BBEJICHUS HOBOW TIEPEMEHHOIA. 12 IIK.3.5
4 | Ilpocreiimue sorapupMuUecKue HepaBeHCTRa.
5 | Pemenne norapudMuieckux HEPAaBEHCTB METOIOM ITOTCHIIMPOBAHHSL.
6 | Pemenue norapudMuyeckx HEpaBeHCTB METOI0M BBeJICHHsI HOBOW IEPEMEHHOI.
IIpakTHYeckHe 3aHATHA
1 | Pemenue norapupMuyeckux ypaBHEHUH.
2 | Pemenue norapuMuyeckux ypaBHEHUI. 8
3 | Pemmenne norapn()MUIECKUX HEPABEHCTR.
4 | BoinmosHEeHHE KOHTPOJIbHOM paboThl 1o pazaeny 10.
Pasznen 11. MuoxkecTBa. Jj1eMeHThI TeOpuH rpagos. 6
Coaep:xanue yueOHOIro MaTepHaJia OK.01 - OK.07
1 | [lonarue MHOXecTBa. Oniepaliui ¢ MHOXECTBaMHU. 4 OK.09, OK.11
2 | Ionstue rpada. Cesi3HBIN rpad, nepeBo. I1K.2.3
IIpakTHYecKHe 3aHATHS 9 IIK.3.5
1 \ Omneparuu ¢ MHOXKecTBaMu. [IprMeHeHne rpadoB K pemeHuo 3a1ad.




Paznea 12. JinemeHTHl KOMOMHATOPUKH, CTATHCTUKHA U TEOPHH BEPOSITHOCTEI

Coaep:xanue yueOHOT0 MaTepHaJia

1 | OcHOBHBIE NOHATHA KOM6I/IHaTOpI/IKI/IZ NEPECTAHOBKH, PasMCIICHW A, COUCTAHUSI.

= OK.01 - OK.07
2 | Ilonstue o 3amayax MaTeMaTHYeCKOW craTHUCTUKU. [IpencraBinenue NaHHBIX (TaONULBL, 6 OK.09. OK 11
JquarpaMmsl, rpagukn). CTaTUCTHUECKUE XapaKTEPUCTHKY PAAA JaHHBIX HAOIIOJICHHUS. HK’ 23 '
3 | lIpenmer Teopum BeposTHOCTEW. OCHOBHBIC MOHATUS M ompeneneHus. Onepanuu Hax HK. 3' 5
COOBITUSIMH. o
IIpakTnyeckue 3ansaTus 5
1 | Pemrenne 3aay 1o KOMGUHATOPHKE, CTATHCTHKE U TEOPHH BEPOATHOCTEIH.
Pasznen 13. YpaBHeHusi M HepaBeHCTBA. 7
Coaep:xanue yueOHOTr0 MaTepHaJia _ OK .01 — OK .07
1 | O6ume MeTo Il pelIeHUs] YpaBHEHUH. 4 OK 09. OK 11
2 | OGmue MeToIbl peleHHsI HEPABEHCTB: METOJT HHTEPBAJIOB. HK, 23 '
IIpakTHYecKue 3aHITHS HK: 3: 5
1 | Pemienue ypaBHEHHI U HEPABEHCTB. 3
2 | Pemenue ypaBHEHUH 1 HEPABEHCTB.
BCET'O 312
ayIMTOpHAasi yyeOHasi HATPY3Ka 274
CaMOCTOsITeIbHAsA padoTa 2
NMPOMeKYTOUYHAs aTTecTanus B popMe IK3aMeHa 36




IIpumMepHbIe TeMbI HHAMBUAYAJbHBIX IPOEKTOB MO Y4eOHOH IMCUMIJIMHE

HOo~NoOOkwWwhE

II/1.01 «xMaTremaTuxka»

@urypHbIe Yucia.

MaremaTuka B )KU3HH YEJIOBEKA.

MaremaTtuka B Moel ipodeccuu.

Benukue OTKpbITHS MAaTEMATHKHU.

Ennauner u3mMepeHns B pa3HbIX CTPAHAX U B Pa3HOE BPEMSI.

HcTopus uncen u uudp.

Benukue KeHIMHbI-MaTEMaTHKH.

[Ipremsl yCTHBIX BBIYHCIICHUM.

Hucnmo u yucnoBas Marusl.

Kypnessl, copusMbl mapagokchl B MaTeMaTHKE.

B ri1y6p BeKOB, WM KaK CUMTAIIU JPEBHUE.

['eorpadus uncenn.

3HAKOMOE U HE3HAKOMOE Marnyeckoe 4uciio .

Kpunrorpadus. A3el mudpoBanus u UCTOpUS Pa3BUTHS.

7 win 13? Kakoe uncno cuactiupee?

JlaThl ¥ CynbOBI.

Hywmeponorus — mud uiam peaabHOCTh?

Benukue maTeMaTuku ApEBHOCTH.

Marematuka u guinocodus.

Pa3BuTHe TpUroHOMETPUHN KaK HAYKH.

durHaHCOBas MaTEMATHKA.

N3 ucrtopun pa3BUTHUs 3HAKOB U MATEMATUYECKUX ECUCTBUN.
Apxumen — BeTUYalIIui JPeBHETPEUECKUA MATEMATHK, (PU3UK U HHXKEHED.
O®panuy3ckui mateMatuk Pene Jlexkapt u ero cucreMa KOOpAuHar.
Anb-X0pe3mMu — TAMHCTBEHHBI MAaTEMATUK CPETHEBEKOBBS.
H.N.JIoGaueBckuii — Benukuii pehopmMaTop reOMeTpuH.

Bupryo3Hoe u3BieueHrne KOpHEN BBICOKUX CTETICHEM.

HcTopust KOMIIJIEKCHBIX YUCEIL.

KoopaunaTtHast mI10CKOCTh M 3HAKU 30/IMAKa.

Kanenmapp: OT IpeBHUX BPEMEH /10 HAIIUX JTHEH.

N3ydyeHne CTapuHHBIX MEP U UX TPUMEHEHHUE B COBPEMEHHOM IIKOJIE.
KTo u306pen apabckue mudpel 1 uncia?

Kpsuiateie MaTemMaTHUECKHE BBIPAKEHUS.

Marematuka /[peBHero Bocroka.

Maremaruka B [Ipesuen I penun.

MareMaTHUKu 1 MaTeMaTHKa B roasl Bemmkon OTeuecTBEHHON BOMHBI.
Maremaruka JlpeBuero Erumnra.

Maremaruueckoe Hacnenue pesBHen Pycu.

[TosiBnenue u pazsutre yucia. O003HAYCHUE YUCEI Yy PA3HBIX HAPOJIOB.
[IpoucxoxieHne reoOMEeTpUr U TEOMETPUUECKUX TEPMUHOB.
WNurtepecubie (GakThl U3 KU3HH BEIUKUX MAaTEMAaTHKOB "A 3HaeTe JU BHI,

n

qTo... .



42. Hctopusi BO3HUKHOBEHUS TaOIHUIIBI YMHOKECHHUS.

43. Hcropus marematuku Muaun.

44, Kak u3Mepsiu 101 B IPEBHOCTH.

45. Kak monu B ctapuny cuntanu? Kak jiroau B ctapuny 1udpsl mucanm?

46. JKu3Hp U JEATENBHOCTH JpeBHErpeueckoro ¢uiocodha M MaTeMaTHKa
[Tudaropa. 3naku u cuMBoJIbI B yueHuu [ludaropa

47. Bemuuaitimmii mateMatuk EBkiua. EBkinmoBa reomerpusi.

48.  JlpeBuerpeueckuit matematuk ®anec Munerckuii. Jlerenasr o danece.

49. Jleonapmo ma BuH4um — XyJ0KHUK ¥ MaTeMaTHK.

50. Jleonapn Diinep u €ro TOCTHKCHHS B MaTEMaTHKE.

51. Ilpunuecca marematuku Codrsa BacunbeBHa KoBaneBckasi.

52. Benmkas xeHmuHA-MaTeMaTHK [ umatust Aekcanapuiickast.

53. TauHCTBeHHBII MaTeMaTHK CpeIHEBEKOBbs Myxamman uOH Myca ajb-
Xopesmu. Bknaa Anb-Xope3mu B pa3BUTHE MATEMATHKHU.

54.  Amnnpeit HukonaeBuuy KonmoropoB — y4eHbIi-MaTeMaTHUK.

55.  Pycckuit copetckuit matematuk A.H. Kpbuios.

56. JleonTuit Maruuukuit u ero "Apudmeruxa'.

57. Benukuit pedopmarop reometpun H.U. JloGaueBckwii.

58. Owmap XaiisiM — NepCcUICKUi MaTeMaTHK U TO3T.

59. Opuramu - reomeTpusi OyMaxXHOTO JIUCTA.

60. BeposaTHOCTH BOKpYT Hac!

61. KomOuHaTtopuka B HaIlIeH KU3HU.

62. Maremarnueckas CTATUCTHKA U )KU3Hb.

63. Maremaruka B MOCIIOBHUIIAX U IOTOBOPKAX.

64. Marematnueckrue 3aKOHOMEPHOCTH B OWOJIOTHH: HACIICIOBAHUE TPYIIIIBI
KpPOBH.

65. 3Be3aHOE HEOO U MaTeMAaTHKA.

66. Marematnka B apXUTEKTYPE U )KHUBOIIKCH.



4. YCJIOBUSA PEAJIN3AIIAN YYEBHOM JUCIUILIUHBI

4.1. MatepuaJIbHO-TeXHUYECKOEe o0ecnevyeHne y4eOHoi JUCHUIIINHbBI

Peanuzanus mporpaMMbl ipe/inoiaraetT Haluuue yaueOHOro kabuHeTa MaTeMaTHKHU.

OcHatieHHOCTh yueOHOTo KaOuHeTa:

Kommnekt mebenu asist yueGHOTO Ipoliecca

MynbTuMennitHoe 060pyI0BaHKE: IEPCOHATBHBIN KOMITbIOTEP — 11T, (TIporeccop

Intel Pentium E2140/512Mb/160Gb/CR/DVD+RW), monutop LCD Samsung

19’), mynpTEMeUitHEI TpoekTop Mitsubishi SL 2V.

CpenctBa oOydYeHHUs: CTalMOHAPHBIE CTEHAbI MO JUCIHUIUIMHE, KOMILUICKT

pa3IaTOYHOrO MaTepHuayia Mo JUCIUILIMHE MaTeMaTHKa (CIpaBOYHBIE MOCOOUS U

TUAAKTHYECKUA MaTepHual), SKpaH, YePTEeKHbIC HHCTPYMEHTBI, KOMIUICKT y4eOHO-

METOMYECKON JTOKYMEHTAITUH, KaTbKYJISITOPHI.

IlepeyeHb JTUIEH3UOHHOTO MPOrPAMMHOI0 00eCeYeHUsI:

— Microsoft Access (munensust NelM123460);

— Microsoft Office Standard (nuniensus Ne66059532 OPEN 96044930ZZE1711);

— Microsoft Project Professional (mumensus NeIM123460);

— Microsoft Visio Professional (mumensus NeIM123460);

— Microsoft Visual Studio Enterprise (nmumiensus NeIM123460);

— Microsoft Windows Enterprise (nmunensus NeIM123460);

— Arent Dr.Web (mumensus Ne QS34-HC7C-SD53-K5L.2);

— koMmiuiekT TAPAHT-Mactep (suniensus Nel2-40272-000898);

— xomruiekT I1O juist pemieHus OCHOBHBIX MOJIb30BATENIbCKUX 3a/1ad (CBOOOIHO
pacmp. [10);

— cnpaBoyHas npaBoBas cucrema «Koncynerant [Tnroc» (konTpakt Ne2023 CB 3
ot 29.12.2022r).

4.2. UudopmannonHoe odecnevyeHre y4eOHOM TUCHUILIIMHBI
OcHOBHas U JONOJHUTEbHAS JIUTEpATypa

Ne KonnuectBo

n/m . 3K3EMILISAPOB,
Cnucok uCnoap3yeMon JIUTepaTyphbl
UMEIOIUXCS B

(newamuvie uzoanusi, sn1ekmponHble U30aHUS 3a NOCAEOHUe 5 em) SuGIOTCKe. T
b

ccbutka Ha OBC

OCHOBHAA JIMTEPATYPA
HNanasH, A.A. Matemaruka: yueOnuk / A.A. JlagasH. - 3-e u3f., ucnp. u| DIEKTPOHHBIHA
1. | mom. - MockBa: UHD®PA-M, 2023. - 544 c. - (Cpeanee npodeccruoHampHOe pecypce

oOpazoBanue). - ISBN 978-5-16-012592-3. - Tekcr: anexkrponHsiit. - URL:
https://znanium.com/catalog/product/1891827

Ko3aoB, B.B. Matemaruka: anrebpa 1 Hadajga MaTeMaTHYECKOTO aHaIu3a, | DIEKTPOHHBIHA
2. |reomerpus: yaeOHUK i 10 Kitacca o0eo0pa3oBaTeIbHBIX OpTaHU3aIIHH. pecypce
bazoBelii u yrnyonéusbiii ypoBHu: yueOHMK / B.B. Koznos, A.A.
Huxutnn, B.C. bemonocoB [u nap.]; mox pexn. B.B. KosmoBa u A.A.
Huxutnna. - 4-e uzn. - Mocksa: OOO «Pycckoe cnoBo - yueOHuk», 2020.
- 464 c. - (®I'OC. NunoBanuonHas mkona). - ISBN 978-5-533-01648-3. -
Tekcr: 3JIEKTPOHHBIMN. - URL:
https://znanium.com/catalog/product/2040882



https://znanium.com/catalog/product/1891827
https://znanium.com/catalog/product/2040882

Ko3nos, B.B. Maremaruka: anredpa 1 Hayajla MaTeMaTHYECKOTO aHaIU3a,
reomeTpus: yueOHuK mis 11 kmacca oOreo0pa3oBaTebHBIX OpraHU3aIuM.
bazoBenii u yrmyonéuseiii ypoBHu: yueOHMK / B.B. Koznos, A.A.
Huxutun, B.C. benonocoB [u nap.]; mom pen. B.B. KosznoBa u A.A.
Hukwutuna. - 3-e m31. - Mocksa: OO0 «Pycckoe cnoBo - yaeOHuk», 2020.
- 400 c. - (®I'OC. NunoBanmonnas mkona). - ISBN 978-5-533-01649-0. -
Tekcr: AIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/2040884

ONEeKTPOHHBIN
pecypc

JOINOJIHUTEJIBHAS JIMTEPATYPA

FOxno, H.C. Maremaruka: yae6nuk / H.C. IOxHo. - MockBa: UHOPA-M,
2023. - 204 c. - (Cpennee mpodeccuonanbroe odOpazoBanue). — DOI
10.12737/1002604. - ISBN 978-5-16-014744-4. - TeKCT: 31€KTPOHHBIN. -
URL.: https://znanium.com/catalog/product/1906092

DJIEKTPOHHBIN
pecypce



https://znanium.com/catalog/product/2040884
https://znanium.com/catalog/product/1906092

5. KOHTPOJIb U OIIEHKA PE3YJBTATOB OCBOEHUSI YYEBHOM
JANCIHOUITIMHBI

KoHTposib ¥ OlLlEHKa pe3yibTaTOB OCBOCHHS y4e€OHON JAUCIUIUIMHBI
OCYUIECTBIISIETCS TIpenoaBareneM B (opMe TEKYIEro KOHTPOJI YCIEeBAEMOCTH U
MIPOMEKYTOUYHON aTTECTALINH.

[IpoMexyTouHass  aTTecTallisi HWMEET LENbI0  ONPENEIUTh  CTENEHb
JOCTHKEHUS  3alUIaHUPOBAHHBIX PE3YyJbTATOB OOYYEHHsS] MO JUCUUIUIMHE 3a
nepuo oOyueHust. @opma NpoMeKyTOUHON aTTECTALMH - SK3aMEH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBIAETCS B MPOLECCE MPOBEACHUS
MPAKTUYECKUX 3aHSITUI, 00ECIIEUMBAET OLICHUBAHUE X0J1a OCBOEHUS JUCIUILIUHBI.
@opMbI TEKYIIETO0 KOHTPOJIA YCIIEBAEMOCTH: TECTUPOBAHUE, YCTHBIM OMPOC,
JIOKJIaJl, BBIMOJIHEHUE M 3aluTa OOyYalollMMUCS WHJWBUAYAIbHBIX 3aJlaHUM,

IIPOEKTOB, UCCIICTOBAHUN U JIP.

Ne HaunmenoBanue temsl Pe3ynbrarel 00yueHus @OpMBI KOHTPOJIA
(paznena) 10 TUCLIUILIAHE
1. | Pa3gen 1. IloBTOpenue 5 OK.1 - OK.7 TCCTI/IpE)BaHI/Ie
MaTeMaTHKH Kypca OCHOBHOM OK.9. OK 11 YcTHbIi onpoc
IIKOJIBI. ’ KonTtposbHast pabota
2. | Paznen 2. IlpsiMbIe M TIJIOCKOCTH OK.1 - OK.7 TectupoBanue
B IIPOCTPAHCTBE. OK.9, OK.11 YceTHBI onpoc
I1K.2.3, TIK.3.5 KontponbHas pabora
3. | Pa3nen 3. KoopauHate! u OK.1 - OK.7 TectupoBanue
BEKTOPBI OK.9, OK.11 YceTHBI onpoc
[1K.2.3, [1K.3.5
4. | Paznen 4. KoMmIuiekcHbIe ynciia OK.1 - OK.7 TectupoBanue
OK.9, OK.11 VYcrHblii onpoc
I1K.2.3, I1K.3.5
5. | Paznen 5. OcHoBBI OK.1 - OK.7 TectupoBanue
TPUTOHOMETPHH. OK.9, OK.11 VYeTHBII onpoc
I1K.2.3, I1K.3.5 KonTtposbHas pabota
6. | Pazmen 6. MHOTOTpaHHUKH U OK.1 - OK.7 TectupoBanue
TeJa BpaIleHHUS. OK.9, OK.11 YcTHBIN onpoc
I1K.2.3, TIK.3.5 KontponbHas padota
7. | Pazmen 7. Hauana OK.1 - OK.7 TectupoBanue
MaTeMaTUYECKOTO aHAJIN3a. OK.9, OK.11 YcerHbIi onpoc
I1K.2.3, TIK.3.5 KontponbHas pabota
8. | Pazmen 8. CteneHn M KOpHH. OK.1 - OK.7 TectupoBanue
OK.9, OK.11 VYcrHbIl onpoc
I1K.2.3, [1K.3.5
9. | Pa3znen 9. [loka3arenbHast OK.1 - OK.7 Tectuposanue
¢yukuus. [lokasarenpHble OK.9, OK.11 YeTHBII onpoc
YpaBHEHHUS U HEPABEHCTBA. [1K.2.3, I1K.3.5 KonTposbHas padbota
10. | Paznen 10. Jlorapudm. OK.1 — OK.7 TectupoBanue
Jlorapugmuueckas QyHKIUS. OK.9 OK 1'1 YceTHBII onpoc
Jlorapudmuueckre ypaBHEeHUS U TIK 2 3’ HK‘ 35 KonTponbnas padora
HEPABEHCTBA. ' i




L1. | Pa3zgen 11. MHoXecTBa. OK.1 -OK.7 TectupoBanue

DJIeMEHTHI TeOpuHU TpadoB. OK.9, OK.11 VYcerHblil onpoc
I1K.2.3, TIK.3.5

12. | Pazmen 12. DnemMeHTHI OK.1 -OK.7 TectupoBanue

KOMOWHATOPHUKH, CTATUCTUKHU U OK.9, OK.11 YcerHblil onpoc
TEOPHH BEPOSATHOCTEH I1K.2.3, TIK.3.5

L3. | Paznen 13. YpaBHeHus u OK.1 - OK.7 TecTupoBanue

HEPaBEHCTBA. OK.9, OK.11 YcTHBIN onpoc
I1K.2.3, TIK.3.5

Kputepuu onieHuBanus pe3yJbTaToB 00y4eHHs MO TUCHUILINHE, IKAJIA
OlleHUBAHMSA

Kputepuu orieHuBaHUS:

- YCBOGHHE MPOrPaMMHOTO TEOPETHYECKOro MaTepuana (00beM 3HaHUM,
INIyOrMHa YCBOCHHUS);

- yYMEHHE Wu3Jaratb MPOTPAMMHBIA MaTepuan (Y4eTKOCTh, TPaAMOTHOCTH
U3JIOKCHHUS MaTepuaja, TOYHOCTh M IIOJIHOTA BOCHPOM3BEACHHUS Y4eOHOTO
Marepuaa);

- YMEHUE IPUMEHATh TEOPETUUECKHIE 3HAHUS Ha TIPAKTUKE.

[[Ikasa oLeHUBaHUS:

Pe3ynpTaThl ciaun sK3aMeHa OIMEHUBAIOTCS T10 IIKAJIE «OTIHYHOY, «XOPOIIIO»,
«YIOBJICTBOPUTENHHOY, KHEYAOBICTBOPUTEIHHOY.

OreHKa «3a4TEHO» BBICTABIISACTCS O0yJaromeMycsi, KOTOPhI UMEET 3HaHHS
OCHOBHOI'O MaTepuala, MpOsBISET YMEHUE JIOTUYHO €ro u3JliaraTh, XOTS MOXKET
JIOMYCKaTh HETOYHOCTH B M3JIOKEHUU MaTepHalia, HEJIOCTaTOYHO NpPaBUIIbHBIC
GbOpMyIMpPOBKH; yMEEeT B I1I€JIOM MPUMEHATh TOJYYCHHbIC 3HAHUS TIPH
BBITIOJIHEHUU THUIIOBBIX MPAKTHUYECKUX pabOT, XOTS MOXKET HCIBITHIBATh
3aTpyIHEHUS IPU UX BBIOJTHEHUH.

OrneHka «OTJIMYHO» BBICTABISIETCSl OOy4YarOIIEMyCs, KOTOPBIM TIyOOKO U
MPOYHO YCBOWJI TIPOTPAMMHBIA MaTepuaj, TMpPOSBISICT 3HAHHUE OCHOBHOW U
JOTIOTHUTEIPHOW ~ JINTEPATypbl,  T'PAaMOTHO,  JIOTHYECKH  CTPOHHO U
apryMEHTUPOBAHO H3JIaraeT Marepuaj, JJaeT MCYEPIBIBAIONINEG OTBETHl Ha
MIOCTaBJICHHBIC BOMIPOCH. B OTBETE TECHO YBS3BIBACTCS TEOPHS C MPAKTHKOM, MPU
ATOM OOYYaIONMUKCA HE 3aTPYIHSACTCS C OTBETOM IPH BUAOW3MEHEHUU 3aaHUS,
CBOOOTHO CTIPABIISACTCS C MMPAKTUYECKUMH 3aTaHUSMHU.

OrmeHka «XOpOIO» BBICTABISACTCS OOYyYaIOMIEMYyCs, TBEPAO 3HAIOMIEMY
MPOTrpaMMHBIN MaTepual, KOTOPBIM M3Jaraer ero rpaMOTHO U IO CYIIECTBY, HE
JIOTYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIMPOC, MPABUIHHO
MPUMEHSIET TEOPETUYECKUE TTOJIOKEHUS TIPU PEIICHUU MPAKTUYECKUX BOTIPOCOB U
3aJlay, He UCTIBITHIBACT 3aTPY/THCHUI C OTBETAMHU Ha BOTIPOCHI.

OneHka «yJOBJICTBOPUTEIHHO» BBICTABIACTCS OOyYaronemMycsi, KOTOPBIi
UMEeT 3HaHMsI TOJBKO OCHOBHOTO MaTrepuanga, HO HE YCBOWJ €ro JeTalew,
JOTYCKAaeT HETOYHOCTH, HEJOCTATOYHO TMPABWIIbHBIC (POPMYIHUPOBKH, UCTIBITHIBACT
3aTPyAHCHHMS IPU BBITIOJIHCHUH MTPAKTUYECKHUX PaboT.

OreHKa «HEYIOBJICTBOPUTEIHLHO» BBICTABIISICTCS 00yUYarOMEeMycCs, KOTOPBIA He
3HAET 3HAYUTEIIPHOW YaCTH MPOTPAMMHOT'O MaTepraja, JOIMyCKaeT CYIIECTBCHHbBIE
OIMOKHA, HEYBEPEHHO, ¢ OOJBIMMH 3aTPYJAHCHUSAMHU BBITOIHICT MPAKTUYECKHE
paboThI.




JlonoTHeHHUs M U3MEHEeHHs K padoyeil mporpaMMe HAa y4eOHbIH roj

JlomonHeHuss 1 U3MEHeHus1 K pabodyeil mporpamme Ha 2024-2025 y4yeOHBIN
rox o qucuuiuinHe [1/1.01 MaTematuka: B pa3zaen YclloBUs peaau3alud y4eOHOu
auciuIuInHel  (MyHKT MHGopMammonHoe obecrieueHrne y4eOHOW TUCITUTIIIMHBI)
BHECEHBI U3MEHEHHUS B COMCOK OCHOBHOM U JIONOJHUTEJIbHOMN JIUTEPATYPHI.

JloronHeHus: 1 U3MEHEHUs B paboueil mporpaMme oOCyKIEHbI Ha 3aceJaHuU
[TLK ecTecTBEHHO-HAYYHBIX AUCLHUILINH

«30» aBrycra 2024r. (mpoTtokost Ne 1)

IIpencenarens ITIK %7 /J1.H.CmupHoBa/



