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1. O0mas xapakrepucTuka pado4yeil nporpaMMsl 0011e00pa3oBaTeIbLHOM
AUCHUIIMHBI «MaTeMaTHuKa»

1.1. MecTo AUCUMIUIMHBI B  CTPYKType  npodeccHuoHATbHOI

o0pa3oBarteabHoi mporpammbl CIIO:
O6H.I€O6paSOBaTeJ'IBHaH JUCHUITIIIMHA «MaremMaTuka» SBJIAETCA O00A3aTEILHOM YacCThIO

00111e00pa30BaTEIFHOTO MHUKJIAa 00pa30BaTeIbHOM MporpaMMbl B cootBeTcTBUU ¢ PI'OC CIIO

13.01.10 D1eKTpOMOHTEP MO PEMOHTY U 00CIY>KMBAHUIO 3JIEKTPOOOOPY0BaHUS (IO OTPACIISIM).

1.2. llesn U niIaHMpyeMble pe3yJabTaThl OCBOCHMS U CHUIIIHHBI:
1.2.1. Heap AMCHUILIHHBI

Copepxanme  MporpaMMbl  00IIe0Opa3oBaTeNbHOW  JUCHHUILTUHBI  «MareMaTukar
HaIpaBJIECHO Ha JOCTUXKEHUE PE3yJIbTAaTOB €€ U3y4YeHHs B COOTBETCTBUM ¢ TpeboBanusimu OI'OC
COO c yuerom npodeccuonanbHoi HanpasieHHoctu GI'OC CIIO.

[IpuoputeTHBIMU LEJSIMH oOyueHus MaTeMaTHKe
Ha 6a30BOM YPOBHE SIBIISIOTCA

- (dopMHpOBaHHWE ICHTPAIBHBIX MATCMATHYSCKUX MOHITHH (YUCIIO, BEIUYHHA,
reoMerpuueckas ¢urypa, mepeMeHHas, BEpOSATHOCTb, (YHKIHA), 00eCIeYHBAIOIINX
MIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTH MAaTEMAaTUYECKOT0 00pa30BaHUs 00yJarOIIUXCS;

- IOJIBEJICHNE O0YyYaIOUIMXCs Ha IOCTYITHOM JIJISl HUX YPOBHE K OCO3HAHHIO B3aMMOCBS3H
MaTeMaTUKH U OKPYXKAIOIIEr0 MHUpPA, MOHMMAHME MAaTeMAaTHKU KaK 4YacTh OOIIeH KYyJbTYpbl
YeJI0BEUeCTBA;

- DPa3BUTHE HUHTEIJICKTyallbHBIX M TBOPYECKHMX CIOCOOHOCTEH O0y4aroumxcs,
MO3HABATEJIbHOW aKTUBHOCTH, UCCJIEIOBATEILCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHUS, UHTEpEca
K U3y4EHUIO MaTeMaTHKH,

- ¢dopmupoBanre (YHKIIMOHANBHOM  MaTEeMaTHMYeCKOHM TIpaMOTHOCTHU:  yMEHHUS
pacro3HaBaTh MaTeMaTHYECKHE aCTEeKThl B PEAbHBIX KU3HEHHBIX CUTYAIlUsAX U MPU U3YUYCHUU
JIPYTUX JAUCIUIUIMH, MPOSBIEHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (OopMyIHpOBaThH UX HaA
SA3bIKE MAaTeMAaTUKH W CO3/1aBaTh MaTEeMaTHYECKHWE MOJENH, TMPUMEHITh OCBOCHHBIN
MaTeMaTUYeCKHil ammapar Jyisi penieHUsT MPaKTUKO-OPUEHTHUPOBAHHBIX  3ajad, 3ajaad

HpO(i)CCCI/IOHaJ'IbHOI\/'I ACATCIIbHOCTH, UHTCPIIPETUPOBATD U OLICHUBATD ITOJYUCHHBIC PE3YJILTATHI.

1.2.2. Ilnanmpyemblie pe3yJbTaTbl OCBOCHHUS 001I€00PA30BATEIbLHOM IMCHUILUIMHBI B
coorBercTBUHU ¢ PI'OC CIIO m na ocuose ®I'OC COO
O6mme xommereHiuu (nainee — OK) u npodeccrnonansupie kommnerennuu (mamee — [1K)

dIrocC CIIO B COOTHECEHUU C JIMYHOCTHBIMH, MeTarpeaMeTHBIMU

! denepanbuas 0OpasoBaresbHas IPOrpaMMa CpeaHero obero 0opazosanus «MaTeMaTHKa», YTBEPKICHA
nprka3oM MunuctepcTBa npocsenienus Poccuiickoit ®denepanuu ot 18 mas 2023 r. N 371.



51 IpEAMETHBIMU pe3ynbTaTaMmu o0y4yeHUs 6a30BOroO YPOBHs

(manee — ITP6) ®I'OC COO npexncraBieHsl B TAOIUILIE:



Kox v HaumenoBanue

Pe3yabTarnl 00yyeHus

(popmupyembIx

JEATEIILHOCTH/

- CaMOCTOATCIBHO

€€ BCCCTOPOHHE;

H 00001IEeHNS;

" KPUTCPUU UX NOCTHIKCHUA,

K pa3JMYHbIM KOHTEKCTaM | TEXHOJOTHYECKOW | COLMAaJIbHOW HAaIMpaBICHHOCTH,
CIOCOOHOCTh ~ MHHULMUPOBATB,
CaMOCTOSITENTLHO BBITIOJIHATH TAKYIO 1€ATEIbHOCTB;

- WHTEpEeC K pas3nuyHbiM cdepam npodeccuoHaIbHOU

IUIAHUPOBATh

- TOTOBHOCTP H CIIOCOOHOCTH
1 caMO00Opa30BaHUIO HA IMPOTSHKCHUH BCEH )KU3HU
MeTanpeaMeTHbIe pe3yIbTaThl JIOJDKHBI OTPaXKaTh:
OBnaneHue YHHUBEPCATbHBIMU
IMO3HABATCIbHBIMHM JICHCTBHSIMMU:

a) 6a30BBIC JTIOTUYECKHUE ICHCTBUS:

00pa30BaHUIO

yueOHBIMU

¢dbopMynupoBaTh
U aKTyaqu3upoBaTb  NpoOjieMy, paccMaTpuBaTh
- YCTaHaBIMBaTh CYLIECTBEHHBIN
OCHOBAaHWS  JUISI ~ CpaBHEHHs,  KJIACCHU(HUKAINU

- OMMPEACIIATh HEIN ACATCIIBHOCTH, 3a/1aBaTh MapaMCETPhI

2 3
Y —— Oo0mmue JucuuninHapHble
OK 01. Boibupats | JIuunocTHBIE — pe3yibTaThl [1PG1. Bnagenune merogaMu J0Ka3aTeNbCTB, alrOpUTMaMu
CHOCOOBI pelieHus 3a/ay | B YaCTHU: TPYJOBOTO BOCITUTAHMUS: pelieHus 3aaay; ymMeHue (GOopMyIUpOBaTh OMpPENEICHHUS,
npodeccCuOHATBLHON - TOTOBHOCTb K Tpyldy, OCO3HaHUE aKCUOMBI ¥ TEOPEMbl, MPUMEHATh UX, MPOBOIUTH
JeSITeIbHOCTH MacTepcTBa, TPYA0II00ue; JIOKa3aTeNIbHbIE PACCYKICHUS B XO/I€ PEIlICHUs 3a/1a4;
[IPUMEHUTEIBHO - FOTOBHOCTb K aKTUBHOMN nestenpHoctd | 11P62. YMmeHue omepupoBarh MOHSTUSIMM: CTEIIEHb 4YMCIIA,

gorapudM YHUCIA; YMEHHE BBINOJHATH BBIUUCIICHUE
3HAYEHUM U TIPeoOpa30BaHUs BHIPAKEHUU CO CTEIICHIMH U
norapudmamu, mpeoOpa3zoBaHUs JPOOHO-PALMOHAIBHBIX

BBIPAKCHMI;
[TP63. YMeHue onepupoBaTh MOHATUAMU: PALMOHAIbHBIE,
UPPALMOHAJIBHEIE, II0OKa3aTeJIbHbIC, CTEIICHHBIE,

JorapupMHUUECKUe,  TPUTOHOMETPUYECKHE  ypaBHEHMS
Y HEPaBEHCTBA, X CUCTEMBI;

[TP65. YmeHue omnepupoBaTh MOHATUSAMH: pallMOHAIbHAs
GyHKIMS, MOKa3aTenabHas (PYHKIMS, CTeNeHHas (yHKIuS,
JorapupmMuyecKas byHKLu, TPUTOHOMETPUUECKHE
¢GyHKIMKM, 0OpaTHbIe (QYHKIUH; YMEHUE CTPOUTH IpaduKu
U3y4eHHBIX  (DYHKIUH, HCHOIBb30BaTh TIpaduKu  MpU
U3Y4EHUU IPOLIECCOB
U 3aBUCHMOCTEH, NPHU peIeHUH 3a]ad U3 APYruX y4eOHBIX
IpEeIMETOB M 3aJad M3 peabHOM KU3HU; BBIPAXKATh
(dbopMynaMu 3aBUCUMOCTH MEX/ly BETMUUHAMU;

[1P66. YMeHnue pemiath TEKCTOBbIE 33/1a4 Pa3HbIX TUIIOB (B
TOM YHCJIE Ha IMPOLEHTHI, JAOJIM M YacTH, Ha JBUXKCHHE,
paboTy, CTOMMOCTb TOBapOB W YCIYI, HAJIOTH, 33aJa4d U3

2 O6ume pe3yabTathl CHOPMYIMPOBAHB B COOTBETCTBMU C JIMYHOCTHBIMM W MeTanpeameTHbiMu pesyiabratamu O®TOC COO, B (OPMUPOBAHMU KOTOPHIX yYACTBYET

o0meoOpa3oBaTenbHas JUCIUIINHA.

3 JlucuunuvHapHble Pe3ysbTaThl cPOPMYJIMPOBAHBI U IIPOHYMEPOBAHbI B COOTBETCTBHH C TPEOOBAHUAMH K NPEJAMETHBIM pe3yibTaTaM 6a3oBoro yposHs (ITP6) ®IOC COO (TTpuxas
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- BBUIBJSITH  3aKOHOMEPHOCTH |
B PacCMaTPUBACMBbIX SBJICHUSAX;

- BHOCUTH KOPPEKTUBBI B JESTEIBHOCTh, OICHHBATH
COOTBETCTBUE PE3YJIBTATOB IICNISIM, OLICHUBATH PHUCKHU
MOCTICICTBUH ESATETLHOCTH

- pa3BHUBAThH KpeaTHUBHOE
IIPH PEUICHUHU )KU3HEHHBIX MPOOIIEM

0) 0a30BBIC UCCIICIIOBATEILCKHE JICHCTBHS:
- BJIQJICTh HAaBBIKAMH Y4e€OHO-HCCIICIOBATECIbCKOU H
MIPOCKTHON JEATEIBHOCTH, HaBBIKAMHU pa3peIICHHSI
npo0OJem;

- CIIOCOOHOCTH " TOTOBHOCTh
K CaMOCTOSITCIbHOMY IIOMCKY METOJIOB PCIICHHS

POTUBOPEUHS

MBIIIJICHUEC

IMPAKTUYCCKUX 3ajJa4, MMPUMCHCHUTIO Pa3JINYIHBIX
MCTOA0OB ITO3HAHUA
- BBIABJIATD IMPUYUHHO-CJIICACTBCHHBIC CBsA3HU

W aKTyaJIM3MpOBaTh 3ajayy, BBIIBUTATh THUIIOTE3Y €€
peIHeHI/IH, HaXoJUuThb apFYMeHTBI I A0Ka3aTeJIbCTBA
CBOUX YTBEPXKJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTECPUU
pelIeHuS;

- QHAJM3UPOBATh MOIYUCHHBIC B XOJI€ PEUICHUS 3a/1a41
pe3y,HI)TaTI)I, KpI/ITI/I‘IeCKI/I OIICHHUBATH nx
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE
B HOBBIX YCJ'IOBI/H[X;

pa3pabarbIBaTh J1aH penieHus
C YyYCTOM aHalu3a HMEIOIIUXCS
1 HEMaTePUAIbHBIX PECYPCOB;

- YMeTB HepeHOCI/ITB 3HAHUS B HOSHaBaTeJ'H)HyIO
Y TIPAKTUYECKYIO 00JIaCTH KHU3HEIEATSILHOCTH,

- YMGTI) I/IHTerI/IPOBaTI) 3HAHUS N3 pa3HBIX Hpe)IMeTHBIX
oOIacreii;

- BBIIBHI'aThb HOBBIC HJCH, Hpe)IHaFaTI) OPPIFI/IHaJ'H)HI)Ie
MOJIXO/IbI M PEIICHHUS

poOIeMbI
MaTCpHaAJIbHBIX

o0rnacTu yrnpaBieHUs JINYHBIMU U CEMEUHBIMU (PHAHCAMHU );
COCTaBJISITh BBIPAKEHUS, YpaBHEHUsS, HEPABEHCTBA U HUX
CHUCTEMBI IO YCIIOBHIO 3aJlauM, HCCJIEIOBATHh IOJYYEHHOE
pelleHre U OlEHUBATh MPABIOMOA00HOCTh PE3yIbTaTOB;
ITPGY9. YMeHue omepupoBaTh MOHATHSAMHU: TOYKA, MpsMas,
IJIOCKOCTB, MIPOCTPAHCTBO, JIBYTPAHHBII yrou,
CKpeIIMBaOIInecs psiMbIE, napauieaIbHOCTh u
MEePIEHIUKYISIPHOCT MPSMBIX M TUIOCKOCTEH, YTOl MEXIY
MPSIMBIMH, YTOJI MEXAY MPSAMOI U TNIOCKOCTBIO, YTOJI MEXKIY
IJIOCKOCTSIMU, PAacCTOSTHUE OT TOYKH JI0 TUIOCKOCTH,
paccTossHUE MEXIy MPSMBIMH, PACCTOSIHUE  MEXAY
IJIOCKOCTSIMU; YMEHHE MCIOJb30BaTh MPU PEIICHUH 3a/1a4
M3Y4YeHHbIE (AaKThl U TEOpPEeMbl IJIAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl 0OBEKTOB OKPYKAOIIETO MUPA;
[TP610. YMmeHue onepupoBaTh NOHITUSAMU: MHOTOTPaHHHUK,
CEYeHHE MHOIOIpAaHHMKA, KyO, Mapajuielenure], Mnpu3Ma,
nupamuia, GUrypa U MOBEPXHOCTh BpallleHUs, IHJIUHID,
KOHYC, Imap, cepa, ceueHus Gurypsl BpaiieHus, IoCKOCTh,

Kacatomasicss  chepbl, IWIMHApPA, KOHYyCa, IJIOLIA]lb
MOBEPXHOCTH THPAMHIIBI, TPU3MBI, KOHYCa, IFIHHIPA,
wiomanab  chepsl, o006beM  Kyba, MPSIMOYrOJIbHOTO

napajuiejenuIea, MMpaMuIbl, IPU3Mbl, HWJINHIPA, KOHYCA,
11apa; yMeHue n300pakaTb MHOTOTPAaHHUKHU U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUS OT PYKH, C IOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U JJIEKTPOHHBIX  CPEACTB;  yYMEHHE
pacno3HaBaTb CHMMETPUIO B IIPOCTPAHCTBE; YMEHHUE
pacro3HaBaTh MPAaBUIbHBIE MHOTOIPAHHUKY;

[IP611 VYmeHnue omepupoBaTh MOHATUSMHU: JBUXKEHHE B
NPOCTPAHCTBE, TMOAOOHbIE (UIYpHl B MPOCTPAHCTBE;
WCIOJIb30BaTh OTHOIICHUE IUIOMANAEH MOBEPXHOCTEN U
00BeMOB MOAOOHBIX (PUTYp TPHU PELICHUH 33/1aY;




- CTaBUTh TPOOJIEMBI H JIOIyCKaIoIue
CIIOCOOHOCTh 1754 MCTIOJIb30BAHUS
B TI03HABATEILHON M COLMATIBHON MPAKTHKE
Osnanenue YHHUBEPCATbHBIMU PEryJISITUBHBIMH
JEUCTBHUSAMU: a) CAMOOPIaHU3AIMS: IeNIaTh OCO3HAHHBIN
BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pereHue

3a7a4H,

ITP612. YMeHHE BBIUMCIATH T€OMETPUUYSCKHE BEITHMYUHBI
(MHA, yroj, IUIOMAAb, 00BEM, IUIOIIAAb MOBEPXHOCTH),
UCIOJIB3YS U3yUeHHBbIE (DOPMYIIBI M METOMbL;

ITP613. YMeHue onepupoBarh NOHATUAMU: NPSIMOYIOJIbHAsS

CHCTEMA KOOpAHWHAT, KOOPpAWHATBI TOYKH, BCKTOD,
KOOpAWHAThl BCKTOpa, CKaJIAPHOC IMPOU3IBCACHHUC, YTOJ
MCXAY BCKTOpaMH, CyMMa BECKTOPOB, IIPOHU3BCACHUC
BCKTOpa Ha YHUCJIO, HaXo0dUuThb

C TOMOIIBIO HM3YYEHHBIX (DOPMYIT KOOPAUHATHI CEpEAHHBI
OTpEe3Ka, PACCTOSHUE MEX]y IBYMsI TOUKAMH;

[1P614. YMmenue BoIOMpPATh TOIXOISAIINM U3yYEeHHBIA METO]]
JUISL  peIIeHUs] 3aJa4yd, pacro3HaBaTh MaTEeMaTHYECKHE
(hakThl

1 MaTEeMaTHYECKHUE MOJICIN B MIPUPOIHBIX H OOIIECTBEHHBIX
SBJICHUSIX, B MCKYCCTBE; YMEHHME NPHUBOAHUTH IPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHCKOM W  MHMPOBOH
MaTE€MaTUYeCKON HayKu

OK 02. Wcnons3zoBaTh
COBpPEMEHHBIE  CPEJCTBa
TIONCKaA, aHanmM3a W
HUHTEpPIpETAINH
uH(popmanuuy, u
nH(pOpMaIMOHHBIE
TEXHOJIOTUT TUIst
BBITIOJTHEHHU S 3a1a4y
npo¢ecCuOHATBHON
JeSATeIbHOCTH

JIM4HOCTHBIE Pe3yJbTaThl OJIKHBI OTPAa’KaTh B YaCTH:
LIEHHOCTH HAay4YHOTO MO3HAHUS:

- c(OpMHUPOBAHHOCTh MHPOBO33PEHHU,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH M OOIIECTBEHHOH NpPaKTUKH, OCHOBAaHHOTO Ha
JUajgore KyJIbTyp, CHOCOOCTBYIOIIETO OCO3HAHMIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;
MeramnpeaMeTHbIe pe3ybTaThl JOJKHBI OTPaXKaTh:
OBnanenue YHUBEPCAITbHBIMHU yueOHBIMU
MO03HABATEIbHBIMU JCUCTBUSIMHU:

B) paboTa ¢ uHpopmaImei:

- BJIQJCTh HaBbIKAMM TOJy4eHHUS HHPOpMALUU U3
HMCTOYHUKOB  pa3HbIX  THUIIOB,  CaMOCTOSITEIbHO
OCYILECTBIATh TIOUCK, AHAJINW3, CHUCTEMATH3ALUI0 U
MHTEpIpeTaluio HHQOPMAalMK pa3IUYHbIX BUIOB U
¢dbopM npencTaBieHus;

[1P64. VYmenue omnepupoBaTh NOHATUSIMU: (QYHKIUS,
HenpepbiBHass (YHKLIMSA, TNPOU3BOAHASA, IepBooOpa3Has,
OTIpeNIeICHHBIA MHTETPa; YMEHHUE HAXOJIUTh MPOU3BOIHBIC
AJIEMEHTApPHbIX  (QYHKIUH,  MCIONB3ys  CIpPaBOYHBIE
MaTepHabl; HCCIIeIOBATh
B IPOCTEMIINX ciIydasx (YHKIMH HAa MOHOTOHHOCTb,
HAXO/UTh HANOOJBIINE U HANMEHBIITNE 3HAYCHUS ()YHKIIUI;

CTPOUTHh TpadUKHM MHOTOYICHOB C HCIIOJIb30BaHUEM
ammapaTa ~— MaTeMaTH4ecKOro  aHaju3a,  MPUMEHSTh
HPOU3BOIHYIO

MpU PEIICHUM 3a/lad Ha JIBIDKCHHE, peIllaTh MPaKTHUKO-
OpUEHTUPOBAHHBIC 33a/la4l Ha HAUOOJBIINE U HANMEHbIIINE
3HAYCHMsI, HA HAXOXKJICHUE MYTH, CKOPOCTH U YCKOPECHHUS

[TPG6. YMeHue permath TeKCTOBBIE 33/1a4l Pa3HBIX TUIIOB (B
TOM YHCJIE Ha TPOIEHTHI, JIOJIM W YacTH, Ha JBIKEHUE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJIOTH, 33/la4dl U3




- cO3[1aBaTh TEKCThl B Pa3IUYHbIX (popmarax ¢ y4eTom
Ha3HaueHUs WHQPOpMAIMKM M IIENEBOW ayAUTOPHH,
BbIOMpasi ONTUMabHYIO (GOpMYy MpPEICTaBICHUS U

BU3YyaIU3aluy;
- OLIEHUBATh  JIOCTOBEPHOCTb,  JIETMTHUMHOCTh
uHpopManuy, ee COOTBETCTBUE IIPaBOBBIM
U MOPAJIbHO-3TUYECKUM HOPMaM;

- HCIONb30BaTb  CpPEACTBA  HMH(OPMALIMOHHBIX
U KOMMYHUKAIIMOHHBIX TEXHOJOTUH B pelIeHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX
U OpraHu3allMoOHHBIX  3a7ady ¢  COONIOJIEeHUEM

TpeOOBaHUN OSPrOHOMHUKH, TEXHHKH OC30MacCHOCTH,
TUTHUEHBI, pecypcocOepeKeHusl, MPaBOBbIX U STUYECKHUX
HOPM, HOPM HH(OPMAITIOHHOW 0€3011aCHOCTH;

- BIAJeTh HABbIKAMU PACIO3HABAHUA M 3AIIUTHI
nHpOpManuy, MH(pOpMaLOHHON 0e3omacHOCTH
JTUYHOCTH

001acTH ynpaBjIeHUs JIMYHBIMU U CEMEHHBIMU (PMHAHCAMH);
COCTaBJISITh BBIPAKEHUS, YpPAaBHEHUs, HEPABEHCTBA M MX
CUCTEMBI IO YCIIOBUIO 3aJla4M, HCCIIECNOBATh IIOJIY4EHHOE
pelIeHNEe U OLEHUBAThH MPABAONOJ00OHOCTh PE3YIbTATOB;
I[IP67. VYmeHue omepupoBaTh IMOHATHUAMH: CpEIHEE
apupMeTHYecKoe, MenuaHa, HauOojbllee WM HauMEHbIIee
3HAYEHUs, pa3Max, AUCIEPCHs], CTaHIAPTHOE OTKJIOHEHHE
YHCIOBOTO HAOOpa; YMEHHUE U3BJIEKAaTh, HHTEPIPETUPOBATH
uHpOpMalMIO,  IPEACTaBIEHHYHO B  Tabiuuax, Ha
auarpaMmax, rpadukax, OTpakaroulylo CBOMCTBA peabHBIX
IIPOLIECCOB

U SIBJICHUH; IPECTABIATH HH()OPMAIIHIO C TIOMOIIBIO TaOJIHIL
U AMarpaMM; MCCIEN0BaTh CTaTUCTUYECKUE JAHHBIE, B TOM
qyHuciae C TPUMEHEHHeM TpapUuecKuX METOJ0B U
AJIEKTPOHHBIX CPEACTB;

[1P614. YMmenue BbIOMpPaTh NOAXOIAIINN U3yUEHHBIH METOT
JUIsL pelIeHHs 3aJadyd, pPAclo3HaBaTb MaTEMaTHYECKHE
(bakTbI

U MaTeMaTHYeCKUe MOJEIH B IPUPOAHBIX U OOIECTBEHHBIX
SBJICHUSX, B HCKYCCTBE; YMEHHME MPUBOAUTH MPUMEPHI
MaTe€MaTU4eCKUX OTKPBITUA pPOCCUHMCKOW U  MHUPOBOH
MaTE€MaTU4YECKON HAyKH

OK 04. DddexruBHO
B3aHMOJICHCTBOBATh

1 paboTaTh B KOJIJICKTUBE
1 KOMaH]IE

JInyHOCTHBIE pe3ysbTaThl JOJKHBI OTPa)KaThb B YACTU:
[IEHHOCTH HAy4YHOr0 MO3HAHUS: OCO3HAHWUE LEHHOCTH
HAYyYHOM JeATEIIbHOCTH, T'OTOBHOCTH OCYILECTBIATH
MPOEKTHYID M  HCCIEAOBATEIbCKYIO AEATEIbHOCTh
WHIUBUIYAIBHO U B TPYIIIE

MertanpeamMeTHbIE PE3YIbTATHI JOJKHBI OTPAXKATh:
OBnazieHue YHUBEpPCATbHBIMU KOMMYHHKATUBHBIMU
IEWCTBUSIMU .

0) COBMECTHasl IeITeIIbHOCTb:

- IOHUMAaTh U UCITOJIb30BaTh MPEUMYIIIECTBA KOMaHTHOU
Y UHAMBUIYaAIbHOUN paboThI,

[1P61. Bnasgenue MeToamMM J0Ka3aTeNbCTB, aJrOpUTMaMU
pelieHus 3anad; yMeHHe (POpMyIupoBaTh OIpPEIENICHMS,
AKCUOMBI U TEOPEMBI, IIPUMEHATb UX, IPOBOIUTH
JIOKa3aTeNbHbBIE PACCYKICHUS B XO/€ PEIICHUS 3a1a4;
[IP67. VYmeHue omnepupoBaTh MOHATUSMHU: CpeIHEe
apudmernyeckoe, MenuaHa, HauOoiblllee U HaWMEHbIIEe
3HAYEHMs, pa3Max, AUCIIEPCUs, CTAHJAPTHOE OTKIIOHEHUE
YHUCJIOBOTO HaOOpa; yMeHUE U3BJIEKaTh, HHTEPIPETUPOBATH
uHpOpMallMIO,  TPEACTaBIEHHYI0O B  Tabiuuax, Ha
quarpammax, rpadukax, OTpa)xarollyto CBOMCTBA peabHbIX
IIPOLIECCOB




- TMpUHHMATh IICJIM COBMECTHOW JEATEIBHOCTH,
OpraHU30BbIBATh U KOOPAUHUPOBATH JIEUCTBUS IO €€
JIOCTHIKCHHIO: COCTaBIISATh IJIaH JICUCTBUM,
pacmpeneniarh pojad € Y4€eTOM MHEHUM YYaCTHHKOB
00CyX/1aTh pe3yJbTaThl COBMECTHOU pabOTHI;

- KOOPJIMHUPOBATH u BBIIOJIHATE paboty
B YCIIOBHSIX peanbHOTO, BUPTYaJIBHOTO
1 KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS;

- OCYWIECTBJIATh  TO3UTUBHOE  CTPaTErHuecKoe
MOBEJICHNE B Pa3IUYHBIX CUTYaIUsAX, MPOSBITH
TBOPYECTBO U BOOOpAKEHHE, OBITh HHUIIMATHBHBIM.
OsnaneHue YHUBEpCAIbHBIMHU peryasiTUBHBIMU
NEUCTBUSIMU:

I') IPUHATHE ce0sl U IPYTUX JIFOACH:

- MPUHUMATh MOTHUBBI 1 apTYMEHTHI IPYTHUX JIOACH Mpu
aHaJIN3€ PE3YJIbTATOB JIEATEILHOCTH;

- MpU3HABaTh CBOE MPABO U MPaBO APYTUX JIOACH Ha
OIUOKHU;

U SIBJICHUI; TPECTABIATh HHPOPMAIIHIO C TOMOIIbIO TaOIUIT
U JMarpaMm; MCCIIeIOBaTh CTaTUCTUYECKHUE JIaHHbBIE, B TOM
yucie C OPUMEHEHHEeM TrpapuuecKuX METOJOB U
AJIEKTPOHHBIX CPEJICTB;

ITP68. YMeHue oneprpoBaTh MOHATUSIMH: CITyYalHBIN OIBIT
U CcllydaifHOE COOBITHE, BEPOSITHOCTh CIIy4allHOTO COOBITHS;
YMEHHE BBIUUCISATH BEPOATHOCTH C HCIIOJIB30BAHHEM
rpaUYeCcKuX METOOB; MPUMEHATh (POPMYIBI CIOKEHUS U
YMHOXEHHUSI BEpPOSTHOCTEH, KOMOWHATOpHBbIE (aKThl U
dbopMynBl TpU PELICHUU 3a7a4;, OILICHUBATH BEPOSTHOCTH
pealbHbIX ~ COOBITMH; 3HAKOMCTBO CO  CIy4YailHBIMHU
BEIIMYMHAMU; YMEHHE MPUBOIUTH TPUMEPHI MPOSIBICHUS
3aKOHa 00IBIINX qrcen B MPUPOIHBIX
1 OOIIIECTBEHHBIX SIBJICHUSAX;

[1P614. YMmenue BoIOMpPATh TOIXOISAIINA U3yYSHHBINH METO]]
JUISL  peIIeHUs] 3aJa4yd, pacro3HaBaTh MaTEeMaTHYECKUE
(bakThbI

M MaTeMaTUYECKUE MOJICNIA B IPUPOAHBIX U OOIIECTBEHHBIX

- pa3BUBaTb  CIOCOOHOCTb  IOHMMaTb  MHUp | SBJIEHHSIX, B HCKYCCTBE; yMEHHE IPUBOJIUTH MPUMEPHI
C IIO3UIIUU APYrOro YenoBeKa MaTE€MaTUYeCKUX OTKPBITUA pPOCCUHCKOM W  MHPOBOH
MaTEMaTHYECKON HAYKU

OK 05. OcymectBasate | JIMuHOCTHBIE  pe3yabTaThl  NOKHBL  oTpaxkarb | [IPO1. Bnagenwe meromamu 10Ka3aTenbCTB, alrOpUTMaMu
YCTHYO M IIHCBMEHHYIO | B YaCTH: 3CTETUYECKOI'O BOCIIUTAHMSL: pelieHus 3ajaa4; yMeHHe (OpMyIupoBaTh ONpeeseHHs,
KOMMYHHUKAIHIO - 3CTETHYECKOE OTHOILICHUE K MUPY, BKIIFOUas OCTETUKY | aKCMOMBI W TEOPEMBI, MPHUMEHATh HX, IPOBOJIUTH
Ha rOCYJapCTBEHHOM | ObITa, HAYYHOTO M TEXHHYECKOTO TBOPUYECTBA, CIIOPTA, | JOKa3aTeJIbHbIE pAaCCYKJICHHS B XOJ€ PELICHUs 3aj1ay;
SI3BIKE Poccuiickoii | Tpyna u oOIIeCTBEHHBIX OTHOLICHHI; [1P66. YMeHnue pemiath TEKCTOBbIE 33/1a4 Pa3HbIX TUIIOB (B
denepanii ¢ y4eTOM | - CIIOCOOHOCTh BOCHPUHUMATH pAa3JIMYHbIE BHJBI | TOM YHCIE Ha HPOIEHTHI, JOJM U YacTH, Ha JBH)KEHUE,
0COOEHHOCTEM UCKYCCTBa, TpPaJullMd U  TBOPYECTBO  CBOEro | paboOTy, CTOMMOCTh TOBAapOB M YCIYr, HAJIOTH, 3a/Jaydl U3
COLIMAJIBHOTO W JpYyrUX HapoAOB, OLIYIIaTh ASMOLMOHAIBHOE | OOJIACTH YNpaBJIEHUS JIMYHBIMU U CEMEHHBIMU (PMHAHCAMH);
u KYJIbTYPHOTO | BO3JIEiCTBHE UCKYCCTBA; COCTaBJISITh BBIPAKECHUS, YPAaBHEHUS, HEPABEHCTBA U HX
KOHTEKCTa - yYOeXIeHHOCTb B 3HAYMMOCTH JUISI JIMYHOCTH | CHCTEMBI IO YCIIOBHIO 3a/1a4M, HCCIENOBaTh MOJYYEHHOE

n O6H.[€CTBa OTCYCCTBCHHOI'O MU MHUPOBOI'0 MCKYCCTBA,

PEIICHUC 1 OLICHUBATDH HpaBI[OHOJIO6HOCTI) PE3YIBTATOB,
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STHUYECKHUX KYJIbTYPHBIX
Y HApOJHOTO TBOPYECTBA
MeTtanpeameTHble pe3yiabTaThl JOJKHBI OTPaXKaTh:
OBnaneHue yHUBEPCATbHBIMH KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

a) oOmeHue: -  OCYIIECTBIATH
BO BceX cepax KHU3HU;

- pacrmo3HaBaTh HEBEpOAJIBHBIC CPEACTBA OOIIEHUS,
MMOHUMATh 3HaYCHHE COLIMAJIbHBIX 3HAKOB,
pacmo3HaBaTh NPEOCHUTKH KOH(MIUKTHBIX CUTYaIllnN 1
CMSTYaTh KOH(IUKTHI;

- Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOKO TOUKY 3PCHHUS C
MCIOJIb30BaHUEM SI3bIKOBBIX CPEICTB

TpaJULINiA

KOMMYHUKaIlUA

ITP68. YMeHue oneprpoBaTh MOHATUSIMH: CITyYalHBIN OIBIT
U CcllydalfHO€ COOBITHE, BEPOSITHOCTh CIIY9allHOTO COOBITHS;
YMEHUE BBIUHUCIATH BEPOSTHOCTH C HUCIIOJIB30BAHUEM
rpadUYeCcKUX METOJOB; IPUMEHATH (POPMYIIBI CIOKEHUS U
YMHOXEHHUSI BEpPOSTHOCTEH, KOMOMHATOpHBbIE (aKThl U
dbopMyIbl TpU PEIICHUW 3a/lad; OIICHHWBATh BEPOSITHOCTH
pealbHbIX ~ COOBITMH; 3HAKOMCTBO CO  CIy4ailHBIMU
BEIIMYMHAMU; YMEHHE MPUBOJIUTH MPUMEPHI MPOSIBICHUS
3aKOHa 00JIBIINX qucell B MIPUPOTHBIX
1 OOIIIECTBEHHBIX SIBJICHUSAX;

[1P614. YMmenue BoIOMpPATh TOIXOISAIINM U3yYEeHHBIA METO]]
JUISL  peIIeHUs] 3aJa4yd, pacro3HaBaTh MaTEeMaTHYECKHE
(hakThl

1 MaTEeMaTHYECKHUE MOJICIN B MIPUPOIHBIX H OOIIECTBEHHBIX
SBJICHUSIX, B MCKYCCTBE; YMEHHUE NPHUBOJUTH IPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHCKOM W  MHMPOBOH
MaTE€MaTUYeCKON HayKu

OK  06. IlposBasaTh
IpakJaHCKO-
MaTPUOTUIECKYIO
HO3UIHIO,
JIeMOHCTPHPOBATH
OCO3HAaHHOE  IOBEJECHUE

Ha OCHOBE POCCUHCKHX
JyXOBHO-HPAaBCTBEHHBIX
IICHHOCTEH, B TOM YHCIIC
C Y4€TOM TapMOHH3ALUU
MEKHAIMOHAIBHBIX

u MEXPEIIUTHO3HBIX
OTHOILIEHUH, NPHUMEHATh
CTaHJapThl
AHTUKOPPYILIHOHHOTO
IIOBEJCHUs

JImaHOCTHEBIE
B YaCTH:

- TPAXXIAHCKOTO BOCIIUTAHUS: IPUHATUE TPAAUIIUOHHBIX
HAI[MOHATILHBIX, 00IIEYETIOBEUYECKUX T'YMaHUCTHIYECKHIX
U IEMOKPaTUYECKUX [IEHHOCTEW;

-[IaTPUOTUYECKOTO BOCIIUTAHUS:

[IECHHOCTHOE  OTHOLIEHHE K  TOCYAapCTBEHHBIM
CHUMBOJIAM, UCTOPUYECKOMY U MPUPOAHOMY HACIEAUIO,
MMaMSITHHKAM, TpaauLHsIM HapOJ0B Poccun,
nocTkeHnsM Poccun B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSIX U TPYIE;

PE3YIbTATHI JOJIXKHBI OTpaxaTb

MeranpeameTHble pe3yJbTaTbl JOJKHBI OTpa)kaThb:
OsBnageHue YHUBEPCATbHBIMHU peryasTUBHBIMU
JIEHCTBUSIMU:

B) OMOIMOHAJIBHBIA WHTEIUIEKT, MPEATIOIararoniuil
c(hOpPMUPOBAHHOCTH:

[1P61. Bnagenune meromaMu J0Ka3aTeNbCTB, alrOpUTMaMu
pelieHus 3aaa4; yMeHHe (OopMyIupoBaTh ONpeeseHHs,
aKCMOMBI ¥ TEOpPEMBI, TPUMEHATH MX, IPOBOJNUTH
JI0Ka3aTeIbHbIE PACCY)KICHHS B XOJI€ PEeLICHN 3ajiay;
[1P66. YMeHue peniath TEKCTOBBIE 33/1a4U Pa3HBIX THIIOB (B
TOM 4YMCJ€ Ha TPOLEHTHI, JOJM M YacTd, Ha JABH)KEHHE,
paboTy, CTOMMOCTH TOBapOB W YCIYT, HAJOTH, 33aJadd U3
00J1acTH yIpaBJeHUs JIUYHBIMUA U CEMEHHBIMU (PMHAHCAMH);
COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M WX
CHCTEMBI IO YCJOBHIO 33J]aud, HCCIIEIOBATh IOJIY4YEHHOE
pelIeHre U OIEHUBATh MPABAONOJOOHOCTh PE3YIbTATOB;
[TP67. VYmeHue omnepupoBaTh MOHATUSMHU: CpeIHEe
apuMeTHIECKOe, MeInaHa, HanOoJblllee M HaWMMEHBIIee
3HA4YeHUs, pa3Max, AMUCIEPCHUsi, CTaHAAPTHOE OTKIOHEHHE
YHCIIOBOTO Ha0Opa; YMEHHE W3BIIEKaTh, HHTEPIPETHPOBATH
uHpOpMalMIO, TPEACTaBIEHHYI0O B  Ta0iunax, Ha
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--CaMOCO3HaHMsI, BKJIIOYAIOILETO CIOCOOHOCTh
[IOHUMATh CBOE 3MOLIMOHAIBHOE COCTOSHME, BUICTH
HalpaBJIeHUsl pa3BUTUSI COOCTBEHHOH SMOLMOHAIBHOM
cdepsl, ObITH YBEpEHHBIM B ce0e;

- CaMOpEryJMpOBaHus, BKJIIOYAIOIIEr0 CaMOKOHTPOIIb,
yMEHUE IPUHHUMATh OTBETCTBEHHOCTb 34 CBOE
IIOBE/ICHHUE, CIOCOOHOCTh aZalTHpOBaThCs K
SMOLIMOHAIBHBIM U3MEHEHUSIM U IMPOSIBIATH THOKOCTb,
OBITb OTKPBITHIM HOBOMY;;

- BHYTPEHHEH MOTUBALIMH, BKIIFOYAIOLIEN CTPEMIICHHUE K
JNOCTMKCHUIO  LEIM M YCHEeXy,  ONTHUMU3M,
MHULMATUBHOCTh, yYMEHHE JE€HCTBOBATh, HCXOAS W3
CBOMX BO3MO>KHOCTEH;

- OSMIATHH, BKJIIOYAIONIEH CHOCOOHOCTh TIOHUMATH
SMOLIMOHAJIBHOE COCTOSIHUE APYTUX, YYUTBIBATH €T0 IIPU
OCYILIECTBJICHUM KOMMYHHUKALlUH, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHMUIO;

- COI[MAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTH
BBICTPanuBaTh OTHOIIEHHUS
C APYTUMHU JIOAbMU, 3200TUTHCS, MPOSBISATH UHTEPEC U
paspeniatb KOHQJIUKTHI

auarpaMmax, rpadukax, OTpakarollylo CBOMCTBA peaabHbIX
IIPOLIECCOB

U SIBJICHUH; IPEICTABIATh MH(OPMALMIO C TOMOLIbIO TAOIHIL
U JyarpaMM; MCCJIEI0OBaTh CTaTUCTUYECKHUE JIaHHBIE, B TOM
yucie C IPUMEHEHHeM TIpapUuecKux METOJ0B U
JJIEKTPOHHBIX CPEJICTB;

ITP68. YMenue onepupoBaTh MOHATUSIMH: CITyYalHBIN OIBIT
U CIy4allHOE COOBITHE, BEPOSITHOCTD CIIyYailHOTO COOBITHS;
YMEHHME BBIUUCISTH BEPOATHOCTb C  HCIOJB30BAHUEM
rpaMUecKuX METOJIOB; MPUMEHSITh (POPMYJIIBI CIOKEHUS U
YMHOXXEHHUSI BEpOATHOCTEH, KOMOWMHATOpHbIE (aKThl U
(GopMyJibl NpU PEIIEHUU 3a]la4; OLIEHUBATh BEPOSTHOCTH
peanbHBIX  COOBITMH; 3HAKOMCTBO €O  CIy4alHBIMU
BEJIMYMHAMU; YMEHHME IPHUBOJUTH IPUMEPHI IPOSBICHUS
3aKOHa 00JIbIINX qucel B IIPUPOJHBIX
1 OOIIIECTBEHHBIX SIBJICHUSX;

[1P614. YMmenue BbIOMpaTh NOAXOIAIINNA H3YUYEHHBIH METOT
JUIL  PELICHHs] 3aJa4d, paclo3HaBaTb MaTEeMaTUYECKHE
(bakThbI

1 MaTeMaTUYeCKHEe MOJIENU B MIPUPOAHBIX U OOIIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHHME IPUBOAUTH IPUMEPHI
MaTE€MaTHYeCKUX OTKPBITUA POCCUHCKOM W  MHPOBOH
MaTEMaTHYECKON HAYKN

IK 1.1.
cOOpKy,

BrmomaaTs
MOHTaX 51
YCTaHOBKY OCHOBHBIX
y3JI0B 3IEKTPUUYECKUX
amnmaparos,
ANCKTPUYCCKUX  MAIIIHH,
3IEKTPOOOOPYIOBAHUS
TpaHchOpMaTOPHBIX
HOJICTAaHIIMM U IIEXOBOTO
9JIEKTPOOOOPYIOBAHUSI.

- OCO3HaHHE 00YYaIOMIUMUCS POCCUNCKOM TpaskIaHCKOM
UJIEHTUYHOCTH;

- [ICJICHANIPABIIEHHOE PAa3BUTHE BHYTPEHHEH NO3WUILIHAH
JIMYHOCTHU Ha OCHOBE AYXOBHO-HPaBCTBCHHBIX
Poccuiickou ®denepanuu,
HMCTOPUYECKUX W HAMOHAIBHO-KYJIBTYPHBIX TPaJUIIMM,

¢dbopMupoBaHue

LIEHHOCTE!  HapoJO0B

CHUCTEMBI 3HAaYUMBbIX IOEHHOCTHO-

CMBICJIOBBIX YCTAHOBOK, AHTHUKOPPYIILIUOHHOT'O

YMEHHUE OIEepUpOBaTh TMOHATHSAMM: TOYKa, HpsMasd,
IUIOCKOCTB, IIPOCTPAHCTBO, JIBYTpaHHBIN yrod,
CKpEIMBAIOIINECS  MpSIMBIE, NapajuleIbHOCTh |

MEPIEHIUKYISIPHOCTD MPSAMBIX U IIJIOCKOCTEH, YTOI MEXKY
MPSMBIMH, YTOJ MEXAY NPSIMOA M IUIOCKOCTBIO, YTOJ
MEXKy IIJIOCKOCTSIMH, PACCTOSTHUE OT TOYKH J10 TUIOCKOCTH,
paccTosiHUE MEXIy IpPSMBIMH,

paccTosiHHe  MEXITy

TUIOCKOCTAMU, YMCHUC UCIIOJIB30BATh ITPHU PCHICHUHN 3a1a4
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MHUPOBO33PEHHUS,  TPABOCO3HAHMS,  IKOJIOTHUECKOUN
KYJIBTYpbl, CIOCOOHOCTH CTaBUTh Il U CTPOUTH
KU3HEHHBIC TUTAHEI;

- MHTEpEC K pa3jiuyHbIM cdepam TpodecCHOHATHHON
NeSTeTbHOCTH, YMEHHE COBEPILATh

Oynymei  mpodeccuu

PCAIN30BLIBATH COOCTBEHHBIE )KU3HEHHEIE IIJIaHBI,

OCO3HaHHBIM  BBIOOP
- OIPENEeNsATh LU AesATEIbHOCTH, 33/1aBaTh MapaMeTphbl
Y KPUTEPUU UX JOCTHKCHHUS,

- yMETh TEPEHOCUTh 3HAHMS B I[I03HABATEIIBHYIO U

MMPAKTUYCCKYIO obnactu KHN3HCACATCIbHOCTH,

HU3Y4YCHHBIC (l)aKTBI U TCOPCMbI IUNIAHUMCTPUHU; YMCHUC

OIICHUBATh pa3Mepbl OOBEKTOB, YMEHHE

HOI[XOIISIH_[I/If/'I MCTOH IJid pCHICHUA 3adavdd; NMOHUMAHUC

BbIOMpAThH

3HAYMMOCTH MATCMATUKHW B HW3YYCHHUU IIPHPOJHBIX H
IIponeccoB u
IIPOABJICHUEC

O6HICCTBCHHBIX HBHCHHﬁ; YMCHHC

pacrno3HaBarhb 3aKOHOB MaTEMaTUKU B
UCKYCCTBE, YMEHUE IPUBOAUTH IIPUMEPBI MATEMAaTUYECKUX
OTKPBITHHA POCCUICKOW M1 MUPOBOM MaTEMaTUYECKON HAYKH

OKpYyKaromero Mmupa
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2. CTpyKTypa 1 coaepxkanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1. O0bemM ITUCUMILNIUMHBI U BUAbI Y4e0HOI padoThI

Buj yueOHoi1 padoThl

0O0beM B yacax

O0bem o0pa3oBaTeIbHOM NPOrPaMMbl THCHUIINHBI 312
B T.4.

OcHoBHOe coJep:kaHue 294
BT. 4.:

TeopeTuieckoe o0ydeHue 170
MIPaKTUYECKHE 3aHATHS 124
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Co/lep:KaHue 96
NMPHUKJIATHOT0 MOIYJIA)

BT. U..

TEOPETHUECKOE 00yUueHue 54
[PaKTUYECKUE 3aHATUS 42
CamocrosiTesibHas padoTa 10
IMpomexxyTounas aTrecTanus (3IK3aMeH) 4
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2.2. TemaTn4yecKuii IJIaH M coJepP:KaHUe TUCIHIJIMHBI

Conep:xanue yueOHOro Marepuasa (0CHOBHoOe U PodecCuOHAIBHO-

HaumeHoBaHue pa3iesioB . O6bem ®opmupyemMble
OpPUEHTHPOBAHHOE), JIA00PATOPHBIE U MPAKTHYECKHE 3aAHATHSI, MTPUKJIATHOI
U TeM 4yacosB KOMIIETEeHI[UH
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4
OcHoOBHOE co/lep:KaHue
Pazgen 1. IloBTOopenme 20
Kypca MaTeMATHKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Coaep:xanue yueOHOro MaTepuaJia
Heasn U 3apa4M | ba3oBble 3HaHUS U yMEHUS [0 MaTEMaTHKE B MPO(PECCUOHAIBHON U B TOBCEIHEBHOM
MaTeMaTHKHU NPH | IESITEIHHOCTH.
OCBOEHHH 2
CHennaIbHOCTH
Tema 1.2 Conep:xaHue yueOHOro MaTepuaJia
Yucna um  BbhruMciaeHus. | J[elicTBUS HAJ MOJTOXUTEILHBIMHA U OTPUIATCIIEHBIMHA YUCIIAMH, OOBIKHOBCHHBIMH U
BoipaxkeHust U | TECATUYHBIMH JIPOOSMHU.
npeoopazoBaHus JleiicTBus co cTeneHsMu, GOpMYIbl COKPAIIEHHOTO YMHOKEHHSI. 2 OK-01, OK-02,
Tema 1.3. IIpodeccuonanbHO-OpMEHTHPOBAHHOE CO/lep:kaHue (coaepKaHue NPUKJIATHOTO 4 OK-04, OK-05,
I['eomeTpusi HA NJIOCKOCTH | MOYJIsl) OK-06, ITK 1.1
[TpakTHKO-OPUEHTUPOBAHHBIEC 3aa91
[131. Bunp! mnockux Guryp u ux miomanas .Haxoxaenue miomaaei miockux Guryp
JUISI MOHTQ)KHBIX paboT
Tema 1.4 Coneprxanue yueOHOro MaTepuasa
IIpoueHTHBIE [TpocThie IPOIIEHTHI, Pa3HbIe CIIOCOOBI MX BEIYHCIICHHUS.
BBIYMCJICHUS CoXKHBIE TPOIIEHTHI 3
I13 2. [Toacuét MpOCTHIX M CIIOKHBIX MTPOIIEHTOB B pacyeTax
Tema 1.5 Conep:kanue y4eOHOIro MaTepuaa

JIuHeltHble, KBaJIpaTHBIE, IPOOHO-IMHEHHbIE YpaBHEHNS U HEPABEHCTBA
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YpaBHeHus u | [I3 3. Pemenue nuHEHHBIX, KBagpaTHBIX, JPOOHO-TMHEWHBIX YpaBHEHUH H 2
HEPaBEHCTBA HEPABEHCTB
Tema 1.6 Conep:xanue yueOHOro MaTepuaJia
Cucrembl ypaBHeHHil M | CIOCOOBI pEIICHUSI CUCTEM JIMHEHHBIX YpPaBHCHHH.
HEPaBEHCTB [Tonsitus: matpuna 2x2 u 3x3, onpenenurens Matpuilbl. Meton [Maycca. 5
CucreMbl HETMHEMHBIX YPaBHEHUH.
CucreMbl HEpaBEHCTB
I13 4. Pemienue cucteM JMHEHHBIX YPaBHEHUN pa3IMUHbIMU METOIaMU
Tema 1.7 Conep:xanue yueOHOro MaTepuaJia
BxoaHo# KOHTPOJIb Boruncnenuss u npeoOpa3oBaHus. YpaBHEHHMs W HEpaBeHCTBA. l'eomerpusi Ha
IJIOCKOCTH 2
I13 5. BxogHOW KOHTpOINb: BBIUMCICHHS M MPeoOpa3OBaHUsA; ypaBHEHUS U
HEPAaBEHCTBA; F€OMETPHS Ha IJIOCKOCTU
Paznen 2 Ilpsimble H 20
IUIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Conep:xanue yueOHOro MaTepuaJia
OcHoOBHBIE nousatus | [Ipenmer crepeomerpun. OCHOBHBIE TOHATUS (TOYKa, MpsMasi, IJIOCKOCT, OK-01, OK-02,
CTepeoMeTpPHH. pocTpaHcTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHUH. OK-04, OK-05,
Pacnoyioxxenne npsambix | [lepecekaroiuecs, napauienbHble U CKPELIIUBAIOLINECS MPSMBIE. 4 OK-06, IIK 1.1

M ILI0OCKOCTEeH

[Ipu3HaK 1 CBOMCTBO CKPEIIMBAIOIINXCS MPSIMBIX.
OcHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBHI.

Tema 2.2.

Conep:xaHue y4eOHOro MaTepuaJia
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IHapanneabHoCcTh
NpAMBIX, NPAMOH M
IVIOCKOCTH, IJIOCKOCTEH

[TapanneneHbie mpsMas M 1miaockocTb. Ompenenenue. Ilpusnak. CsolictBa (C
JTIOKA3aTeJIbCTBOM).

[Tapannensubie  mnockoctd.  Ompepnenenne.  I[IpusHak. CaoiictBa  (c
JTIOKa3aTeJIbCTBOM).

Terpasap u ero 31eMEeHTHI.

[Tapannenenunen u ero 3J1eMeHTHI.

CpoiicTBa NPOTUBOIIOJOXKHBIX TpaHEd M  JAUAroHajJedl mapasuliesienuiena.
[Toctpoenue ceueHui.

Pemenue 3anau.

Tema 2.3.
IlepnieHAUKYISPHOCTH
NPSIMBIX, IPSIMOMA 1
IJIOCKOCTH, IJIOCKOCTEH

Conep:xanue yueOHOro MaTepuaJia

[lepnennukynspueie npsamble. llapamienbHbple nOpsMble, NEPHEHAUKYISPHBIE K
MJI0CKOCTH. [Ipru3HaK nepneHANKYISPHOCTH NPSIMON U IIIOCKOCTH. [l0Ka3aTenbeTBo.
[lepnengukynssp u HakioHHasA. [lepnengukynsapHble 1miIockocTd. Ilpu3Hak
MEepHIEHIUKYISIPHOCTH III0cKocTel. [loka3aTenbcTBo. PaccTosiHus B IpoCTpaHCTBE.

Tema 2.4. Conep:xanue yueOHOro MaTepuaJia
Teopema 0 Tpex | Teopema o Tpex nepreHaukyspax. Jloka3arenscTBo.
nepneHAuKyJIsipax VYroa Mexay npsiMoi U MJIOCKOCThIO. YTOJ MEXY MI0CKOCTAMU
Tema 2.5. IIpodeccnonanbHO-OPUEHTUPOBAHHOE COAePKaHUe (CoAepKAHME TPUKJIATHOTO
IMapajuenbHbIe, MO/1YJIfA)
NepneHauKyJIsipHbIe, AxcuoMbl  crepeoMmeTpuu. lleprneHIuKyIIpHOCTE NpPSAMOM M IUIOCKOCTH,
CKpelBaIHecs NapajieaIbHOCTh JIBYX MPSIMBIX, NEPIEHIUKYIIIPHBIX IJIOCKOCTH,
npsiMble MEPIEHIUKYIAPHOCTD MJIOCKOCTEN
IIpakTHKO-OpHEHTHPOBAHHBIE 3a1a4H
I13 6. Pemenue 3amad Ha HMCMIOJIb30BAaHUE CBOMCTB MPSAMBIX M IJIOCKOCTEH INpHU
MPOCKTUPOBAHNH DJICKTPHICCKUX CXEM U CUCTEM
I13 7. Pemenue 3amad Ha HCHOJIb30BAaHUE CBOMCTB MPSAMBIX M IJIOCKOCTEH INpHU
yCTaHOBKE 000pyIOBaHUS
Tema 2.6. Coaeprxanue yueOHOro MaTepuasa

Pacnonoxxenue npsAMbIX M IUIOCKOCTEH B NPOCTpaHCTBE. [leprneHauKyIsaspHOCTb U
MapajuiebHOCTh NMPSAMBIX U MIockocTel. CKperuBaromuecs npsimbie
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Pemenue 3anau. Ilpsameie

I13 8. IlpuMeHeHne NprU3HAKOB MAPAIIENBHOCTH U MEPIEHANKYISIPHOCTH MPSIMBIX U

7 IUIOCKOCTH B | IUIOCKOCTEH JUIsl peIIeHUs 3a1a4.
NPOCTPAHCTBE
Pa3nen 3. KoopanHartbl u 16
BEKTOPbI
Tema 3.1 Coaeprxanue yueOHOro MaTepuasa
JexapToBbl KOOpPAMHATHI | JlekapTOBbl KOOpAMHATHI B mpocTpaHcTBe. IIpocreiimue 3agaunm B KOOpAMHATaX. OK-01, OK-02,
B npocTpaHcTBe. | PaccTosHue Mex1y AByMs TOYKAMHU, KOOPAUHATBI CEPEIUHBI OTPE3Ka 4 OK-04, OK-05,
Paccrosinue MeKIY OK-06, IIK 1.1
ABYMS TOYKAMM.
Koopaunatrsl cepeauHbl
OTpe3Ka
Tema 3.2 Conep:xanue yueOHOro MaTepuaJia
BekTops! B | Bexrops! B npoctpancTBe. Cli0KeHNE U BBIYMUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa
NPOCTPAHCTBeE. Ha YUCJIO.
Yron mexny Bekropamu. | Komruianapasie BekTopbl. CKalsipHOe NpOU3BEIEHUE BEKTOpOB. Paznoxenue
CxansipHoe BEKTOpA 10 TPEM HEKOMIUIAHAPHBIM BEKTOpaM. 6
npousBeeHue BeKTOpoB | KoopanHaTel BEKTOpa, CKAIIPHOE NPOM3BEIEHUE BEKTOPOB B KOOPAMHATAX, YroJl

MEX1y BEKTOPaMH, YIOJl MEKY MPSIMOU U INIOCKOCTBIO, YTOJI MEXKAY INIOCKOCTSIMHU.

YpaBHeHUE MIIOCKOCTH. [ eOMeTpUUeCKHil CMBICT OTIPEIETUTENS 2X2
Tema 3.3 IIpodeccuonanbHO-0pHeHTHPOBAHHOE COJAep KaHue (coAepKaHNe TPUKJIATHOTO
IIpakTuko- MOYJIs1)
OPHECHTHPOBAHHBIEC Koopaunathas ninockocts. KonmdyecTBeHHbBIE pacdyeThl
3212494 HA KOOPAUHATHOM | [IpakTHKO-OPHEHTUPOBAHHBIC 3a1a41 4

IVIOCKOCTH

[139. BoluncieHune paccTOSHUM M IUIOIMIAZEH Ha IUIOCKOCTH Ul PAacdeToB MpHU
MpOKJIaJIKe Kabesel u MpoBOJI0B

Tema 3.4
Pemenne 3ajad4.

KoopanHaTtsl 1 BEeKTOPBI

Conep:kanue y4eOHOIro MaTepuaa

JlexapToBbl KOOpJIMHATHI B IPOCTpaHcTBe. BekTopel B nmpoctpaHcTBe. CliokeHue u
BBIUMTAHUE BEKTOPOB. YMHOXEHHME BEKTOpa Ha 4ucio. KoMIulaHapHbIE BEKTODBI.
CkansipHOoe€  ITpOU3BENIEHUE PasnoxxeHne BekTopa 1O TpeMm
HEKOMIUTaHapHbIM BekTopaMm. [Ipocrelimme 3agaunm B koopauHaTtax. KoopauHaTsl

BEKTOPOB.
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BCKTOpPA, PAaCCTOAHUC MCIKAY TOUKAMH, KOOPAUHATHI CCPCANHBI OTPE3KaA, CKAJIAPHOC

IIPOU3BEICHNE BEKTOPOB B KOOpJAMHATAX, YrOJl MEXAY BEKTOpaMH, Yroyl MEXIy 2
IIPSIMON U TUIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMHU
I13 10. Pemenue 3a7a4 Ha KOOPAUMHATHI U BEKTOPHI B IPOCTPAHCTBE
Pasznea 4. OcCHOBBI 39
TPUTOHOMETPHH.
Tpuronomerpunueckue
byHkuun
Tema 4.1 Conep:kanue y4e0OHOIro MaTepuasa
Tpuronomerpuuyeckue Pagnannas mepa yria. IIoBopoT Touku BOKpyr Hadana koopauHat. OmpezneneHue
pynknun CHHYCa, KOCUHYCA, TAHI'€HCA U KOTaHT€HCA. 2
NPOU3BOJIBHOIO yriaa, | 3Haku CUHYycCa, KOCHHYCa, TAaHI€HCAa M KOTAHI€HCa I10 YETBEPTSIM. 3aBUCHUMOCTb
yuciaa.  PaamanHass M | MEXIy CUHYCOM, KOCUHYCOM, TAHT€HCOM U KOTAHT'€HCOM OJHOI0 U TOTO XK€ yria
rpaaycHasi Mmepa yrJa
Tema 4.2 Coaep:xanue yueOHOro MaTepuaJia
OCHOBHbBIE Tpuronomerpudeckue ToxkaecTBa. CHHYC, KOCHHYC, TAHTEHC M KOTAHT€HC YIJIOB O ¥ OK-01, OK-02,
TPUrOHOMeTpHYeCKHe - a. 4 OK-04, OK-05,
TOKIecTBA. dopMyITBI IPEBEIEHHUS OK-06, K 1.1
®opmyJabl IPUBEAEHUS I13 11. IIppumeHeHNE OCHOBHBIX TPUTOHOMETPUUECKUX TOXKIECTB
Tema 4.3 Coaeprxanue yueOHOro MaTepuasa
Cunyc, kocunyc, Tanrenc | Cymma u pa3HocTh cMHYycoB. CyMMa U pa3HOCTb KOCHHYCOB. CHHYC M KOCHHYC
CYMMBbI M Pa3sHOCTH JABYX | IBOMHOrO yria. @opMyIibl NOJIOBUHHOIO YIJIa.
yIJI0B [IpeoOpa3oBaHus CyMMbI TPUTOHOMETPUUYECKHUX (YHKIUH B TPOU3BEJACHHE U 8
Cunyc " KOCHHYC | ITPOU3BEICHUS B CyMMY. BbIpaskeHue TpuroHoMeTpuueckux QyHKIUN yepe3 TaHT€HC
ABOITHOTO yIJja. | IOJOBUHHOTO aprymeHTta. lIpeoOpa3zoBaHusi MPOCTEHIINX TPUTOHOMETPHUUYECKHUX

®opMyJibl TOJTOBHHHOIO

BBIPAKCHUI

yriaa I13 12. IIpumenenue GopMys CIOKEHHS
I13 13. IIpumenenue hopMyia yABOECHUS
Tema 4.4 Conep:xaHue yueOHOro MaTepuaJa
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DyHKIUH, UX CBOMCTBA.

OO6nacte onpeneneHUs U MHOXKECTBO 3Ha4eHUH (yHKIMHA. YETHOCTH, HEUETHOCTD,

Cnocoonl 3aJaHus | IepuoaNIHOCTh PpyHKIMNA. CrocoOBI 3aaHus (PYHKITHIA
byHxkumi

Tema 4.5 Conep:kanue y4e0OHOIro MaTepuasa
Tpuronomerpuyeckue

¢yHKuMM, UX CBOMCTBA U
rpagpuxn

OO6nacTp onpeseneHusi ¥ MHOXKECTBO 3HAYEHUI TPUTOHOMETPUYECKHUX (DYHKIIHA.
YETHOCTB, HEUETHOCTD, IEPUOTUYHOCTh TPUTOHOMETPUIECKUX (DYHKITHH.
CoiicTBa u rpaduku GyHKIMNA y = COS X, y = Sin X, y = tg X, y = ctg X.

Tema 4.6 Copepxanne yaeOHOTo MaTepuana

IIpeodpazoBanue Cxartue 1 pacTshKeHHe Tpa@uKOB TPUTOHOMETPUYECKHUX (DYHKIINH.

rpagukoB I13 14. IIpeobpa3zoBanue rpakoB TPUTOHOMETPHUUECKUX (PYHKIIHIA
TPUTOHOMETPHYECKHX

bynxuumit

Tema 4.7 IIpodeccnonanbHO-OPUEHTUPOBAHHOE COlepKaHue (CopepKaHNe MPUKJIATHOTO
Onucanue MO/LYJIs1)

IMPOU3BOACTBEHHbIX Hcnonp3oBaHne CBOWCTB TPUTOHOMETPUYECKUX (QYHKIUH B MPO(ecCHOHATBHBIX

NPOLECCOB € IOMOIUbIO
rpa¢gukoB pyHKUUIA

3agadax

[TpakTHKO-OpHEHTUPOBaHHbIE 3aa4n
[1315. OnpeneneHue yriaoB Npy yCTAHOBKE MIEKTPUYECKUX LIIUTOB

Tema 4.8 Coaepixanue yueOHOro MaTepuasa

Oo0parHble OO6patHble TpUroHoMeTpuyeckue pyHkiuu. Mx ceoiictBa u rpaguku
TPUTOHOMETPUYeCKHe

byHkuun

Tema 4.9 Coaep:xanue yueOHOro MaTepuasia

Tpuronomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHUE sin X = a. YpaBHeHHUe tg X = a, ctg X = a. Pemenue
YPABHEHHSA U TPUTOHOMETPUYECKHUX ypaBHEHUI OCHOBHBIX THUIIOB: pocTeimue
HepaBeHCTBA TPUTOHOMETPUYECKHE YPAaBHEHMs, CBOISALIMECS K KBaApaTHBIM, peLIacMble

pa3joKeHUEM Ha MHOXKUTENH, oJHOpojaHble. [Ipocteiilne TpuroHomeTpuyeckue
HEpPaBEHCTBA

[13 16. Pemennie TpUroHOMETPUUECKUX YpaBHEHUI
I13 17. Pemenne TpUroHOMETpHUYECKUX HEPABEHCTB
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Tema 4.10

Conep:xanue yueOHOro MaTepuaJa

Cucrembl CucreMbl IPOCTEHIINX TPUTOHOMETPUYECKUX YpaBHEHUH 3
TPUTOHOMETPHYECKUX
P N P CamocrosiTesbHast padoTa 4
YPaBHeHHit .
®opMmyIbl Ui peLIEHUs] ypaBHEHUN
CocraBieHue KoHCIEKTa 1o TeMe «DyHKIus, CBOMCTBA (HyHKIINN»
Tema 4.11 Coaeprxanue yueOHOro MaTepuasa
Pemenue 3axa4. OcHoBbl | [IpeoOpazoBanue TPUTOHOMETPUUYECKUX BBIPaKCHU. Pewenne
TPUITOHOMETPHH. TPUTOHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB, B TOM YHCJE, C UCIIOJIB30BAHUEM 1
Tpuronomerpuyeckue CBOMCTB (DYHKIIMIA.
GyHxkumun I13 18. Pemienrie TpUroHOMETPUUECKUX YPaBHEHUI 1 HEPABEHCTB B CUCTEME
Pazneu S. 4
KoMmuiekcHblIe ynciia
Tema 5.1 Coaep:xanue yueOHOro MaTepuaJa
KommnuexkcHsblie ynciaa [Tonstue komriuiekcHOoro yucna. ComnpspkKeHHbIE KOMIUIEKCHBIE YHUCIA, MOIYIb U
apryMeHT KOMIUIEKCHOTO YHCJIA. 2
@dopma 3anMcu KOMIUIEKCHOIO 4ucia (reoMeTpuyeckas, TPUTOHOMETpUYEcKas,
anreOpandeckas). ApupmMeTndecKkue IeHCTBUS ¢ KOMIUIEKCHBIMU YHCIIaMU
Tema 5.2 Coaep:xanue y4eOHOro MaTepuasa
Ilpumenenne [IpuMeps! HCTIOIB30BAHNS KOMIUIEKCHBIX YHCEN
KOMILJIEKCHBIX YHCeJl I13 19. BeinonHeHue pacyeToB ¢ MOMOILBIO KOMITJIEKCHBIX YHCET. 2
Paznen 6. IlpousBoanas 37
OK-01, OK-02,
byHxkuum, ee
OK-04, OK-05,
NpHUMEHeHHe
OK-06, IIK 1.1
Tema 6.1 Coneprxanue yueOHOro MaTepuasa
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IlonsaiTHE NPOU3BOIHOI.
®opmyJsibl M NpaBHIA

OmnpeneneHre YUCIOBOW MOCIEAOBATEIHLHOCTH U CIOCOOBI ee 3amaHus. CBoiicTBa
YUCJIOBBIX HocienoBarenbHocTell. OmnpeneneHue mpesesia MoCaeA0BaTeIbHOCTH.

auppepeHUpoOBaAHUA Breuucnenne  mpepenoB  mocnepoBaTtensHocTei.  [lpemen  ¢yHkumm  Ha
6eckoneunoctu. [Ipenen pynkuuu B Touke. [Ipupamenne aprymenta. [Ipupamenue
byHKIHH.
3agaun, OPUBOSLIME K TMOHSITHIO MPOU3BOAHON. OnpeneneHue MTPOU3BOIHOM.
AJTOpUTM OTBICKAHUS IPOU3BOIHON

Tema 6.2 Copepxanne yaeOHOTo MaTepuana

HpOI/I3B0}1H]>Ie CYMMBI,
Pa3HOCTH NPOU3BECIACHUSA,
YaCTHOIo

®opmyiel qudQepeHIpOBaHUSI.
[IpaBuna nuddepeHrpoBanus

13 20. HaxoxaeHue mpou3BOIHBIX dJIEMEHTAPHBIX (YHKITHIA

Tema 6.3

IIpousBoaHbIE
TPUTOHOMETPHYECKHX
¢pyuxuuii. IIpousBoanas
CJIOKHOM (PYHKIUH

Coaep:xanue yueOHOro MaTepuaJa

Onpenenenue cnoxxHoi ¢pyHkuuu. [IponsBoaHas ciioxHONM QyHKIMH.
[Ipon3BoiHast TPUTOHOMETPUYECKUX (PYHKIIMH.

I13 21. HaxoxeHue npon3BOAHBIX TPUTOHOMETPUIECKUX (PYHKITHIA
13 22. HaxoxmeHue Mponu3BOAHBIX CIIOKHBIX (PYHKITHIA

Tema 6.4 Conep:xanue yueOHOro MaTepuaJia
HonsiTue 0 | TlonsTHe HenpepbIBHOW QyHKIMH. CBOICTBA HEMPEPHIBHON (QyHKITHH.
HENMPEPLIBHOCTH CBsi3p MEX[y HENPEPBIBHOCTBIO M TU(depeHInpyeMocTb0 (YHKIIMH B TOYKE.
ynkuuu. MeTon | Anropur™ pemenns HepaBeHCTB METOIOM MHTEPBAIOB
HHTEPBAJIOB
Tema 6.5 Coaep:xanue yueOHOro MaTepuasia
I'eomeTpuueckmi u | ['eomerpuueckuil CMBICT TMPOU3BOAHON (yHKIMKU — yriaoBod Kod)uIeHTt
usnyeckui CMBICJI | KacaTenbHOW K rpaduky GyHKIMK B TOUke. YpaBHEHHE KacaTelbHON K Trpaduky
NPOU3BOJIHOM GbyHKIIH.

ANTOPHUTM COCTaBIIEHUSI ypaBHEHUS KacaTelbHOH K rpaduky pyHKIuu y=f(x)
Tema 6.6 Coaeprxanue yueOHOro MaTepuaa
Dusnyeckui cMbIca | Pusznueckuil (MEXaHWUYECKUI) CMBICT IPOU3BOJHOM — MIHOBEHHAs CKOpPOCTH B
NMPOU3BOIHOI B | MOMEHT BpeMeHH t: v = S' (t)
npo¢ecCHOHATBbHBIX I13 23. Haxoxaenue (pU3n4ecKoro CMbICIIa MMPOU3BOTHOM
3ajgavax
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Tema 6.7 Coaeprxanue yueOHOro MaTepuaa
MoHOTOHHOCTH Bospacranne u yObiBaHue (QYHKUIMH, COOTBETCTBHE BO3PACTaHHUA U YOBIBaHUS
pynxuun. Touku | QpyHKIIMM 3HAKY TPOU3BOAHOI.
JKCTpeMyMa [lonsiTie NpPOM3BOAHOM BBICHIETO IIOPSAKA, COOTBETCTBME 3HAaKa BTOPOH S)
IIPOU3BOIHOM BBIITYKJIOCTH (BOTHYTOCTH) (DYHKIIMH Ha OTpPE3Ke.
3agaun Ha MAKCUMYM U MUHUMYM. [ToHATHE acCUMIITOTHI, CIOCOOBI UX ONPEAETICHHUS.
Anroput™m uccinenoBaHus (YHKIMHM M IIOCTPOEHHMs €€ rpaduka ¢ MOMOULIbIO
pOou3BOAHON. J|poOHO-TMHEeHAs HyHKIUSA
Tema 6.8 Coaep:xanue yueOHOro MaTepuaJia
HccnenoBanue ¢ynkuuii | Mccnegoanue GyHKINKM HA MOHOTOHHOCTD U TIOCTPOEHHUE TPadUKOB.
W II0CTPOCHHE rPApUKOB 13 24. TToctpoenue rpadukoB GyHKIUN C TOMOIIBIO TPOU3BOIHBIX 1
Tema 6.9 Hauotoabmee u | Comepxanue yueOHOro MaTepuasa
HauMeHblIee 3Ha4veHus | Haxoxxnenue HamOONbIIEr0 W HAWMEHBIIETO 3HAUYCHUN (YHKUIUN, MOCTPOCHHUE
pynknun rpaMKOB MHOTOWIEHOB C UCIOJIb30BAHUEM allllapaTa MaTeMAaTHYECKOT0 aHaIu3a 3
CamocrosiTesibHas padora
[TonroroBka pedepara o teme «IIpumepsl PyHKIIMOHATBHBIX 3aBUCUMOCTEN B
pEaJIbHBIX MpoLEeccax U ABICHUIX)»
Tema 6.10 IIpodeccnonanbHO-OPUEHTUPOBAHHOE COAePKaHUe (CoAepKAHME TPUKJIATHOTO
Haxo:xnenue MO/1YJIfA)
ONTUMAJILHOIO Haumensblee u Hanbosblee 3HaYeHUE HYHKIUN 4
pe3yJbTata ¢ NMOMOWBIO | [[pakTHKO-OpUEHTUPOBAHHBIE 3a/1a4l
NPOU3BOIHOM B | [I3 25. Mcnonp3oBanne NMpoOU3BOAHOM JJIsl HAXOKIACHWS HAWIYYIIEro PEIICHUS B
NPaKTHYECKHUX 321a4aX 3a/1a4ax TEXHOJIOTMYECKOT0 MpouiIst
Tema 6.11 Coneprxanne y4eOHOTO MaTepuana
Pemenue 3aga4. | opmynsl u npasuia quddepeniupoBanus. McenenoBanne GyHKIUN ¢ TOMOLIBIO
IIpoussoanasi ¢ynkuumu, | npousBoaHoi. Hanbomnbiee u HauMeHblee 3HaUeHUS! GYHKIUU 2
ee IpUMEHeHHne 13 26. [TonHoe uccnenoBanue GyHKIHI ¢ TOMOIIBIO TPOU3BOTHOM.
Paznen 7. 46
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MHOrorpaHHUKH M Teja

BpAallleHUusl
Tema 7.1 Coaeprxanue yueOHOro MaTepuasa
Bepummnbl, pedpa, rpanu | [lonsitue mMHororpanHuka. Ero sjmeMeHTHI: BepmiuHbI, pebpa, rpanu. JluaroHanis.
MHOI'OrPpaHHHUKA CeueHnue. Bollykible 1 HEBBIITYKJIbIE MHOTOIPaHHUKHU

CamocrosiTesbHasi padora

Coznanue npeszeHtanuu 1no teme «lIpaBuiibHbIE MHOTOIPaHHUKH
Tema 7.2 Coaeprxanue yueOHOro MaTepuasa
pusma, ee | [Tonsitue npusmel. Ee ocHoBaHmsi U O0KOBBIC rpaHH. BeicoTa mpusmsl. [Ipsvas u

COCTABJISIIOLINE, CEYEHHeE.
IIpsmMasi m npaBuIbHASA

HaKJIOHHAas IIpru3Ma. HpaBI/IJ'IBHaSI [mpu3sMa. Ee ceuenue

CamocrosiTesibHas padora

NPU3MBI [ToaroroBka cooOieHus 1Mo TeMe «3BE3a4aThleé MHOTOT PAHHUKH
Tema 7.3 Conep:xaHue yueOHOro MaTepuaJa
Mapanaenenunen, Ky0. | [lapamnenenuren, CBOHCTBA NMPSMOYTOJbHOTO mapajuienenunena, kyb6. CedeHwue
Ceuenne Ky0a, | Ky0a, mapajuienenumena
napaJjuiesjenumnena CamocTrosiTesbHasi padora
N3roroBieHne MoJieau MHOTOIPaHHUKOB
Tema 7.4 Conep:xanue yueOHOro MaTepuaJa
ITupamuna, ee | [Tupamua u ee anementol. Ceuenne nupamubl. [IpaBunibHas nupamuaa. Y cedeHHas

COCTaBJISAIONINE, CEYEHHUE.
I[IpaBunbHasi mupammaa.
YceueHHass nmpamMuaa

nupamMuaa

CamocrosiTesbHast padoTa
W3roroBneHne MOJAEIN MHOTOIPaHHUKOB

Tema 7.5
BokoBan )/ HOJIHAS
HOBerHOCTI) HpI/l3Ml)I,

Conep:xanue yueOHOro MaTepuaJa

[Tnomans 60KOBOM M MOJHON MOBEPXHOCTU MPU3MBI, MTUPAMUIBI

IMHPpaMHUIbI

Tema 7.6 Conep:kanue y4eOHOIro MaTepuaa

CumMmerpussi B KyOe, | CuMMeTpuss OTHOCHUTEIBHO TOYKH, MPsSMOHM, miuockoctu. CummeTrpus B KyoOe,
napaJuiesjienumnese, napajieJenumneae, npusmMe, Tupamuie

npu3mMe, NUpaMuje

OK-01, OK-02,
OK-04, OK-05,
OK-06, IIK 1.1
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Tema 7.7
Ilpumepsl cumMMeTpuii B
npogeccuu

IIpodeccnonaibHO-OpHEHTHPOBAHHOE COAEPKAHNE (COAEPKAHNE MPUKJIIATHOTO
MO/LYJIs1)

CummeTpus B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B ObITY

[TpakTUKO-OPHEHTUPOBAHHBIE 3a]a41
I13 27. HaxoxaeHne U NoCTpOEHUE CUMMETPUH Ha YepTexax

Tema 7.8 Coaeprxanue yueOHOro MaTepuasa

IIpaBuibHbIE [TonsiTre npaBuiIbHOTO MHOTOTrpaHHKKa. CBOMCTBA MPABUIIBHBIX MHOTOTPAaHHUKOB
MHOTOTPAHHUKH, ux | [1328. [IpumeHeHne CBONCTB MpaBUIbLHBIX MHOTOIPAHHUKOB MIPH PEIICHUHN 3324
CBONCTBA

Tema 7.9 Coaep:xanue yueOHOro MaTepuaJia

Huaunap, ero | [umuuap u ero snementsl. CevueHne NUIMHAPA (MapauieIbHOe OCHOBAHUIO U OCH).

cocrasisomue. CeyeHue
HUJIMHApA

PasBepTka nunmuHapa

CamocrosiTesibHas padoTa
W3roroBiieHre MOJENU UIMHIPA, KOHYCA U IIapa

Tema 7.10

Konyec, ero
cocrasisomue. CeueHue
KOHYCa

IIpodeccnonabHO-OpHEHTHPOBAHHOE Colep:KaHue (Copep:KaHne MPUKJIATHOTO
MOIYJIs1)

Konyc u ero anementsl. Ceuenue Konyca (mapauienbHOe OCHOBAaHHIO U MPOXO/sIiee
yepe3 BEepIINHY), KOHHYecKue ceueHus. PazBepTka KoHyca

[IpakTHKO-OpHUEHTHPOBAHHbIE 3aaUn
13 29. Haxox/ieHue OCHOBHBIX 3JIEMEHTOB KOHYCa IPH YCTaHOBKE 000PY10BaHUS

Tema 7.11 Coaepixanue y4eOHOro MaTepuaa

YcedyeHHBIN KOHYC. | YceueHHbIH koHyc. Ero o6pasytomas u Beicota. CeueHrne ycedeHHOTo KOHyca
Ceuenne yCe4eHHOTI o

KOHYCa

Tema 7.12 Conep:kanue y4eOHOro MaTepuaa

Ilap wu cdepa, wux
CeYEeHUd

lap u ctepa. B3aumuoe pacnonoxenue chepbl u 1iockoctu. CedeHue mapa,
cepsl

Tema 7.13

Conep:xanue yueOHOro MaTepuaJia
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IHousiTue 00 00BLEME TEJIA.

ITonsaTue 00 o0OBeMe Tela.

OTHoLIEHHE 00bemoB | OO6beM Kyba U IPSIMOYTOJILHOTO TapaslIeIICIHITe A, 5)
NO/100HBIX TeJl OObeM npu3MBbl U HUIHHIPA.
OTtHomeHne 06beMOB MOJOOHBIX TEIL.
['eomeTpuueckuii cMbICH OnpeneauTens 3-ro nopsaKa
Tema 7.14 Conep:kanue y4eOHOIro MaTepuaa
Obbembl W WIOWAMHM | OGpembl mEpaMuIBI 1 KOHyca. OGbeM mapa. [1Iomai ToBepXHOCTEH Tel 3
MOBEPXHOCTEH TeJl
Tema 7.15 Conep:kanue y4eOHOIro MaTepuaa
KomOounHamun KomOuHanmm reoMeTpru4ecKux el
MHororpaHHukoB Hu Tea | [1330. Haxo:xxnenune 00beM0B KOMOMHAIHI TeOMEeTPUYECKHUX TeJl HA MPAKTHKE 1
BpallleHUus
Tema 7.16 Coaep:xanue yueOHOro MaTepuaJia
I'eomerpuueckue Hcnonp3oBaHne KOMOMHALMKM MHOTOTPAaHHMKOB M Tl BpALICHHUs] B IPAKTHKO-
KOMOMHAIUMN HA | OPUEHTUPOBAHHBIX 3a7a4ax
NMPaKTHKE [IpakTHKO-OpHUEHTUPOBAHHBIE 3aaU1 2
I13 31. U3obpaxkeHue Ten BpallleHUs, UX PA3BEPTKH, CEUEHUS B TEXHUUYECKUX
yepTexkax
Tema 7.17 Coaep:xanue yueOHOro MaTepuasa
Pemenue 3aga4. | OOBEMBI U TUIONIAIM ITOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHHS
Muororpannuku u tenaa | [13 32. Pemienre 3a7a4 Ha HaX0XK/ICHHE 00HEMOB T€OMETPUIECKHX TEJ 1
BpallleHUus
Pa3nen 8. 16
ITepBooGpa3nasn
byHxkuum, ee
NpUMeHeHHe OK-01, OK-02,
Tema 8.1 Coaep:xanue yueOHOro MaTepuaJia OK-04, OK-05,
IlepBooOpa3nasn 3amaya 0 BOCCTAHOBJIEHHWM 3aKOHA JIBMKEHHUS MO M3BECTHOW cKopocTu. [lonsithe OK-06, IIK 1.1
byHkuum. IIpaBuaa | uaterpupoBanusi. O3HaKOMJIEHHWE C TOHATHEM HWHTErpajia W IMepBOOOpa3HOU i
HAXO0KICHUS ¢byakuu y=f(x). Permmenne 3amad Ha CBS3b MEPBOOOPA3HONW M €€ MPOU3BOIHOM,
NepBo00pa3HbIX BBIYHCIICHHE NTePBOOOPA3HON A JAaHHON (YHKIIHH.
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Tabnuua Gpopmy s HAX0XKACHUS TTIEPBOOOPA3HBIX.
W3yuenue mpaBuiia BEIYUCICHUS TIEPBOOOPAZHOI.

CamocrosiTesbHast padoTa
Coznanue npeszeHTanuu 1o teme «HTerpan u ero npuMeHeHue»

Tema 8.2

IInomann
KPHUBOJIMHENHOM
Tpaneunu. dopmysa

Herorouna — Jleiionuia

Conep:kanue y4eOHOIro MaTepuaa

3azauyy, NPUBOASIIKE K IOHATUIO ONPEINECICHHOTO HHTETpalla — O BBIYUCICHUU
IUIONaAA  KPUBOJIMHEMHOM Tpameuuu, O IepeMelleHnu Touku. [lonsarue
ONpEeEIEHHOr0 UHTETpaa.

I'eomerpuueckuii ¥ (U3NIECKUNA CMBICIT OTIPENICIIEHHOTO HHTETpaa.

®opmyna Hetorona— Jleitbnuna

Tema 8.3 Conep:xaHue yueOHOro MaTepuaJa
Heonpenesenubiii u | [lonsiTie HEONPEIEIEHHOTO HHTETpajia
onpeaeJeHHbIH

HHTErpajbl

Tema 8.4 Conep:xanue yueOHOro Marepuasa

IHousiTue 00 | ['eoMeTpuvecKnii CMBICIT OTIPEICIIEHHOTO HHTErpaa
onpeaeJieHHOM 13 33. Beruncnenue miomasaeu miockux Guryp

HHTErpajie¢ Kaxk mnJjoumaiun

KPHUBOJIMHEHOH

Tpaneuun

Tema 8.5 IIpodeccnonanbHO-0OpHEHTHPOBAHHOE COAEPKAHUE (COAePKAHNE TPUKJIATHOIO
OmnpenesneHHbli MOIYJIs1)

HHTErpaJ B ;KU3HU

I'eomerpuuecknii cmbica omnpeneneHHoro wuHrerpana. Popmyna HerooTtoHa -
Jleitbuua.

[TpakTHKO-OpHEHTUPOBAHHbIE 3a]aUn
I13 34. Pemenue 3amau Ha NPUMEHEHHWE HMHTErpaja JUIs BBIYHUCICHUS PabOTHI,
BBITNIOJTHEHHOM AJIEKTPUYECKUM TOKOM

Tema 8.6
Pemenue 3aaay.
IlepBooGpa3znasn

Conep:xanue yueOHOro MaTepuaJia

[TepBoobpasnas ¢pyakuuu. [IpaBuna HaxoxaeHus: nepBooOpasHbiX. Ee mpumenenue

13 35. Beruncnenue onpeieIeHHbIX HHTErpaioB
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dyHxkuum, ee
NpUMEHeHHne

Paznea 9. 17
Crenenu U KOPHHM.
Crenennasi GyHKuus
Tema 9.1 Conep:kanue y4eOHOro MaTepuaa
Crenennass gyHkuus, ee | [lonsarue KOpHs n-oif cTeneHN U3 ACHCTBUTEIHHOTO YUCIIA.
CBOMCTBA ®yHkmuH ¥ = VX nxX cBOiCTBa U rpadHKH.
CBolicTBa KOpHA N-0M CTENEHU 3
Tema 9.2 Conep:xaHue yueOHOro MaTepuaJia
IIpeoGpa3oBanue [Ipeobpa3oBaHue UppaMOHATBLHBIX BbIPAKCHHIA
BbIpasKeHHH ¢ KopHsamH | [13 36. [IpeoOpa3oBaHre HPPAHOHATBHBIX BHIPAKECHHIA 4
N-o0if cTenenn
Tema 9.3 Conep:xanue yueOHOro Marepuasia OK-01. OK-02
CgoiictBa  crenmenu ¢ | [lonaTHe cTeneny ¢ M00BIM PAMOHAIBHBIM OKA3aTENIEM. OK- 0‘; OK- 05’ '
PAUMOHAIBLHBIM u | Crenennble QYHKIMH, KX CBOHCTBA U TPaPUKH 4 OI,<-06 ’
AefiCTBUTEIbHBIM
NOKAa3aTeJIAMH
Tema 9.4 Coaeprxanue yueOHOro MaTepuasa
Pemenne PaBHOCHIBHOCTD MPpAIMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.
HPPALUOHATBHBIX MeToap! X perieHusl.
YPaBHEHHI U HEPABEHCTB | PerieHne uppauoHaIbHbIX YpaBHEHUM U HEPABEHCTB 7
I13 37. Pemenue uppanuoHaabHbIX YPaBHEHHUI
Tema 9.5 Coaep:xanue y4eOHOro MaTepuasa
Crenenn " KopHH. | Onpenenenue creneHHoN ¢(yHKUMU. Vcronb3oBaHME €€ CBOMCTB INpPH pEIIEHUH
CrenenHasi pyHKIUS ypaBHEHUI U HEPABEHCTB 1
I13 38. IlpeoOpazoBaHusi BBIpAKEHUH, COMEPKAIINX CTENEHU C UCIOIb30BAHUEM
CBONCTB
Paznen 10. 12 OK-01, OK-02,
IToka3zaTennHast OK-04, OK-05,
dyHkuus OK-06
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Tema 10.1 Coaeprxanue yueOHOro MaTepuaa
Iloka3aTenbHast
(ynkuus, ee cBoiicTBa
4

Crenenp ¢ IPOU3BOJBHBIM  JIEMCTBUTEIBHBIM IOKazaTesneM. OmnpenencHue

IoKa3aTeJbHON (YHKIUH, €€ CBOICTBA U rpaduk.

3HAKOMCTBO C IPUMEHEHHEM MOKa3aTeIbHON (PYHKIINH.

Pemienue nmokazaresnbHBIX YpaBHEHUH (PYHKIIMOHAIBHO-TPA()UIECKUM METO0OM
Tema 10.2 Coaep:xanue yueOHOro MaTepuaJia
Pemenne Pemenne mnoka3zarenbHbIX YpPAaBHEHUH METOAOM YpaBHUBAHUA IIOKa3aTeleH,
NOKA3aTeJbHBIX METO/IOM BBE/IEHUS HOBOW NEpPEMEHHOH, (PyHKIIMOHABHO-TPaUUECKUM METOJIOM.
yYPaBHeHHH 1 HepaBeHCTB | [13 39. Pemienue moka3are/bHbIX YPaBHCHU 8

13 40. Pemenue nokasareiabHbIX HEPABEHCTB
Tema 10.3 Coneprxkanne yueOHOro Marepuasia
Cucrembl Pemenue cucrem nokasaTelbHbIX ypaBHEHUN
NOKA3aTeJbHBIX I13 41. Pemenne cucteM noKa3aTelIbHBIX ypaBHEHUN 4
ypaBHEHU
Tema 10.4 Coaep:xanue yueOHOro MaTepuasa
Pemenue 3aja4. | PemieHne noOKa3aTelbHBIX YPAaBHEHUM METOJIOM YpaBHUBAHMS IIOKa3aTele u
IToka3aTenbHast METOIOM BBEACHUS HOBOM NEPEMEHHOMN. PellieHne nokas3aTesbHbIX HEPABEHCTB
byHxuus I13 42. Pemennie nokas3areiabHbIX YPABHEHUN U HEPABEHCTB B CUCTEME 2
Pa3znean 11. Jlorapudmsi. 29
Jlorapudpmuyeckan
¢byHkuusn
Tema 11.1 Coaepixanue yueOHOIro MaTepuasa OK-01, OK-02,
Jlorapugm yucaa. | Jlorapudm yucna. OK-04, OK-05,
JecaTuaHbIi U | JlecaTHUUHBIN U HaTypaJbHBIHN JIOTapU(pMBbI, YUCIIO € 2 OK-06, K 1.1
HATYypPaJbHbII

JIOrapu(pmMbl, YHCJI0 €

Tema 11.2

Conep:xanue yueOHOro MaTepuaJa
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CaoiicTBa Jorapu¢gmos.

CoiicTBa norapudmos.

Omnepauus Omnepanus g0rapupMUPOBAHUS. 4

JorapupmupoBanus

Tema 11.3 Conep:kanue y4e0OHOIro MaTepuasa

Jlorapudmuueckasn Jlorapudmuueckas GyHKIHS B €€ CBOWCTBA

(ynkuus, ee cBoiicTBa 4

Tema 11.4 Coaeprxanue yueOHOro MaTepuasa

Pemenne [Tonsatue norapu(pMuU4ecKOro ypaBHEHHS.

J0rapupMuIecKHX Onepanys NOTEHIUPOBAHHUS.

YPABHEHHii H HEPABEHCTB | Tpy OCHOBHBIX METONA PEIICHHS JTOrapH(MIUCCKIX YPABHEHHMIA: ()YHKIIHOHAIBHO-
rpaduyecKuii, METOJ NOTEHLUUPOBAHHS, METOJ BBEIEHUS HOBOW MEPEMEHHOM. 12
Jlorapudmuueckue HepaBeHCTBa

Tema 11.5 Coaep:xanue yueOHOro MaTepuaJia

Cucrembl ANTOpUTM pELIEHUS CUCTEMBI YPAaBHEHHM.

Jorapu(pmuyeckux PaBHOCHIBHOCTD JTOTapu(MHUUECKIX YPABHEHUH 1 HEPABEHCTB 2

YPaBHeHUi

Tema 11.6 IIpodeccnonanbHO-OPUEHTUPOBAHHOE COAepPKaHUe (CoAepKAHME TPUKJIATHOTO

Jlorapu¢gmsl B npupoae u | MoayJisi)

TeXHHUKe [Tpumenenue norapudma. Jlorapudpmudeckas cuupaib B IpUPOE.
Ee maTeMatnueckue cBoWcTBa 4
[IpakTHKO-OpUEHTUPOBAHHBIE 3a7aUn
[1343. TIpumenenue gorapudma Jyisi pacyeTa MOIIHOCTH B AJIEKTPOTEXHUKE

Tema 11.7 Coaep:xanue yueOHOro MaTepuasa

Pemenue 3agau. Jlorapudmuueckas GyHKIUS.

Jlorapu¢gmsbi. 13 44. Pemenne npocTedux JorapupMUUEcKuX ypaBHEHUN 1

Jlorapudpmuueckan

byHKuusn

Pazngen 12. 10

MHoKecTBa. JJIeMEHThI
Teopuu rpagos

Tema 12.1

Conep:kanue y4eOHOIro MaTepuaa
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MHo:KecTBa [TousiTue MHOKecTBa. IToAMHOKECTBO. OK-01, OK-02, ,
Omnepauuu ¢ MHOKECTBAMHU 4 OK-04, OK-05,
IIpodeccnonanbHO-0OpHMEeHTHPOBAHHOE COAepsKaHue (CoiepKaHue NPUKIAIHOTO OK-06, IIK 1.1
MO/1YJIfA)

Onepanuu ¢ MHOXecCTBaMU. PelieHne npukiaaHbIxX 3a1a4
[IpakTHKO-OpHUEHTHPOBAHHBIE 3aaUn
[1345. [IpumeHneHre MHOXKECTB AJII ONTMCAHUS MPOIIECCOB B CBAPHOM JIEJIe

Tema 12.3 Coaep:xaHue yueOHOro MaTepuaJa OK-01, OK-02,

I'padsi [Tonsitue rpada. Cesa3ublii rpad, 1epeBo, HUKI rpad HA TUIOCKOCTH OK-04, OK-05,
I13 46. [Ipumenenune rpad)oB K PEMICHUIO 33134 4 OK-06, IIK 1.1

Tema 12.4 Conep:xaHue yueOHOro MaTepuaJia

Pemenne 3aja4. | Onepanuu ¢ MHOXKecTBaMu. OnEicaHNEe PeaIbHBIX CUTYAIH ¢ TOMOIIbIO MHOKECTB.

MmuoxecrBa, I'padgbl u ux | [Ipumenenue rpadoB K peIIeHUIO 3a1a4

NpUMEHeHHe [13 47. Onucanue peabHbIX CUTYALHI C TOMOIIBIO MHOXKECTB 2

Paznen 13. DuiemeHTHI 24

KOMOUHATOPHKH,

CTATUCTUKH M TEOPHUH

BEPOATHOCTEM

Tema 13.1 Coaep:xanue yueOHOro MaTepuasa

OcHoBHBIE nousitus | [lepecraHoBKH, pa3MeEILIEHUs, COUETAHMUS. 4

KOMOHMHATOPHUKH OK-01, OK-02,

Tema 13.2 Conep:xaHue yueOHOro Marepuaa OK-04. OK-05

CoObiTie, BepOATHOCTH | COBMECTHBIE U HECOBMECTHBIE COOBITHS. OK-0 6’ K 1 1’

coObiTnsa. Ciloxkenue u | TeopeMbl 0 BEpOITHOCTH CyMMBI COOBITHI. Y CIIOBHASI BEPOSITHOCTD. ' |

YMHOKEeHH e 3aBUCHMBIE U HE3aBHCHMBbIE COOBITHSA. TeopeMbl O BEPOSATHOCTH MPOU3BEICHUS

BEpPOSITHOCT el COOBITHIA. 4

Tema 13.3 IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COAEPKaHUe (CoAepPKaHNE TPUKJIATHOTO

BepositHoCTh B | MOAYJIsl)

npogecCHOHATBHBIX OTHOcHTENbHASI YACTOTA COOBITHS, CBOMCTBO €€ YCTOWYHUBOCTH.

3ajgavax CratucTtuueckoe omnpejaeneHue BeposTHOCTU. O1ieHKa BEpOSITHOCTH COOBITUS
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[IpakTKO-OpUEHTHPOBAHHBIE 3a4a4n 4
[1348. Onenka BEpOSTHOCTH COOBITHS MPH OLIEHKE PUCKOB, CBSI3aHHBIX C pabOTOH ¢
JIEKTPUUECKUM 000pyI0BaHHEM
Tema 13.4 Conep:xkanue y4eOHOIro MaTepuaa
Jduckpernass cay4daitHasi | Buger cioydaiiHpix BenmmuuH. OnpenenieHne JUCKPETHOW CIydailHOW BEJIMYWHBI.
BeJIMYHHA, 3aKOH ee | 3aKOH pachpeiesieHuss TUCKPETHOM ciy4ailHoW BenuuyuHbl. Ee 4ucnoBbie
pacnpeaeieHus XapaKTePUCTHKU 4
Tema 13.5 Conep:xanue yueOHOro MaTepuaJia
3agaun maremaTnuyeckoi | BapuannoHHBIN psi.
CTATHUCTHKHU [TonUroH 4acToT ¥ TUCTOrpaMMa. 3
CraTucTuueckne XapakTepUCTHKH PsAla HAOII0AaeMbIX JaHHBIX
Tema 13.6 IIpodeccnonanbHO-0OpHEeHTHPOBAHHOE COJepKaHue (coiepKaHue TPUKJ/IATHOTO
CocraBieHue Ta0JMI W | MOAYJISA)
AuarpamMm Ha npakruke | [lepBuunas oOpaboTka CTaTUCTUYECKUX JaHHBIX. | paduyeckoe ux mpeacTaBieHUE.
HaxoxaeHnue cpeqHux XxapakTepUCTHK, HAOTIOAaeMbIX JTaHHBIX
[IpakTHKO-OpHEHTUPOBAHHBIE 3aaU1 4
[1349. HaxoxaeHue cpeHuX XapaKTEePUCTHK, HAOIIOJaeMbIX JAaHHBIX TPU OIICHKH
MIPOU3BOIUTEIBHOCTH 3JIEKTPOOOOPYI0BaHUS
Tema 13.7 Coaep:xanue yueOHOro MaTepuaJa
Pemenne 3ajad. | OneMeHTl KoMOuHaTOpuKU. CoObITHE, BEpPOATHOCTH COOBITHS. ClOXEHHE U
DJIeMeHThI YMHO>XEHHE BEPOATHOCTEN
KOMOMHATOPHUKH, [1350. Pemenue 3a1ay ¢ (pUMEHEHUEM BEPOSITHOCTHBIX METOJIOB 1
CTATUCTUKH M TEOPHUH
BEPOATHOCTEM
Pa3znen 14. YpaBHenuss u 24 OK-01, OK-02,
HepaBeHCTBa OK-04, OK-05,
Tema 14.1 Copep:xaHue yueOHOr0o MaTepuasa OK-06, K 1.1
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PaBHOCHJIBHOCTD PaBHOCMIIBHOCTB YpaBHEHMH U HepaBeHCTB. OnpeneneHus.
YPaBHeHHit U | OCHOBHBIE TEOPEMBI PAaBHOCUJIBHBIX IIEPEX0/JaX B YPABHEHUSAX U HEPABEHCTBAX.
HEPaBeHCTB. O6uue | OOue METOABI pEIICHHs YPAaBHEHMIA: TIEpEX0/1 OT paBEHCTBA (YHKIUN K pAaBEHCTBY 4
MeTO/bl pelIeHHs apryMEHTOB /151 MOHOTOHHBIX (DYHKIUH, METOJ] pa3I0KeHUsI HA MHOKHUTEIH, METO
BBEJICHUS HOBOH NEepeMEHHON, PYHKIIMOHAIBHO-TpahUIECKUN METOA
Tema 14.2 Coaeprxanue yueOHOro MaTepuasa
I'padpuyecknii Metox | O0mure MEeTO bl PELICHUSI HEPABEHCTB: TIEPEX0/1 OT CPABHEHUS 3HAUYCHHUI (PYHKIUH K
peLeHnst YPaBHEHMH, | CPaBHEHHIO 3HAUYCHHUH apryMEHTOB JUII MOHOTOHHBIX ()YHKIIUH, METOJI MHTEPBAJIOB,
HepaBeHCTB (GyHKIMOHATBHO-TPAPUUECKUI METO/. 4
I'paduueckuii MeTo pelieHusl ypaBHEHUH U HEpPaBEHCTB
Tema 14.3 Coaep:xanue yueOHOro MaTepuaJia
YpaBHeHus u Onpenenenne Mmonyiis. PackpeiTrie MOy ISl IO OIIPEEIIEHHUIO.
HepaBeHcTBa ¢ MoayJeM | [Ipocreiine ypaBHEHUS 1 HEPABEHCTBA C MOAYJIEM.
[IpumeHeHne paBHOCWIBHBIX IIEPEXOJO0B B ONPEIEIICHHBIX TUIIAX YpaBHEHUN U 4
HEPABEHCTB C MOJIYJIEM
Tema 14.4 Coaep:xanue yueOHOro MaTepuaJia
YpaBHeHust 3HaKOMCTBO ¢ mapameTpoM. [Ipocrelinie ypaBHEHNsI U HEPABEHCTBA € TapaMETPOM
HepaBeHCTBA c 6
napamMeTrpamMu
Tema 14.5 IIpodeccnonanbHO-OPUEHTUPOBAHHOE COAePKaHUe (CoAepKAHNE TPUKJIATHOTO
CocraBiieHHe W pelleHHe | MOLYJISA)
npogeccnoHaIbHbIX Pemenne TekcTOBBIX 3aa4 MPO(ECCHOHATIBHOTO COAEPHKAHUS
3aja4 c noMoumbI0 | [IpakTHKO-OpUEHTUPOBAHHBIE 3a1a4l 3
YPaBHeHHIt [1351. Pemenne TeKCTOBBIX 3a7a4 MPO(ECCHOHANBHOTO COJIEPKAHUS
CamocrosiTesibHast padora 18
KonTponbnas padota «IloaroroBka k sk3amMeHy»
Tema 14.6 Conep:kanue y4eOHOIro MaTepuaa
Pemenue 3aga4. | OOue MeTobl pelleHrs YpaBHEHUH. YpaBHEHUsI U HEPABEHCTBA C MOJIYJIEM U C
YpaBHeHust M | mapamMeTpaMu
HEepPaBeHCTBA [1352. Ilpensk3amMeHaMOHHAs KOHTPOJIbHAS paboTa 2
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IIpomexyTounas arrecranus (JK3amMeH)

Bcero: |

294
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3. YciaoBus peaju3ainuu NporpaMmmbl 001eo0pa3oBaTebHOM JUCHUILIHHBI

3.1. lnsa peanu3anuu NPOrpaMMbl JMCHUIIMHBI T0JKHBI ObITh MPETYyCMOTPEHbI CJIeAyIolue
crenuaJbHble MOMeIeHHs:

Peanu3arust mporpaMMbl JUCHHUILTAHBI TPEOYET HATHYKS y4eOHOTO KaOMHETa MaTeMAaTHKH.
O6opynoBanue y4eOHOT0 KaOMHETa!

- MOCAJIOYHBIE MECTA IO KOJMYECTBY 00YJArOIIUXCS;

- pabouee MecTO IpernoiaBaTers;

- KOMIUIEKT y4eOHO-HArJISITHBIX TIOCOOHIA;

- KOMILJIEKT 3JIEKTPOHHBIX BHICOMATEPHAJIOB;

- 3aJIaHUA U1 KOHTPOJIBHBIX padoT;

- mpoecCHOHAIIEHO OPUCHTUPOBAHHBIC 3aJaHHS,

- MaTepHUaJIbl HK3aMeHa.

TexHuueckue cpencTBa 00ydeHus:

- IEPCOHATILHBIN KOMITBIOTEP C JTMIICH3MOHHBIM ITPOrPAMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UndopmanuonHoe odecrneyenne o0yueHust

1. OcHOBHBIE TeYATHBIE N3aHHS

1. Martemaruka: yueOHuk/ bammakoB M.U.- 2-e uzn., crep. - M: KHOPYC, 2019. (Cpennee
npodeccuoHaIbHOE 00pa3oBaHKE)

2. Maremaruka: anredpa ¥ Havajga MaTEeMAaTHYECKOTO aHallM3a, reoMeTpus. AnreOpa u Hadaiga
Maremartuueckoro aHanusza. 10-11 kimace. Anumos 1. A., Konsirun FO.M., TkaueBa M.B. u apyrue. -
M: IIpocsemienue, 2022.

3. Martemaruka: anredpa U Hayala MaTeMaTUYeCKOro aHaiusa, reomerpus. ['eomerpus. 10-11
kiacc. AranacsH JI.C., byry3zoB B.®., Kanomues C.b. u apyrue. - M: IIpocsemenune, 2022.
4. Martemaruka: anrebpa M Hayajla MareMaTH4eckoro aHanuza, reomerpus. 10—-11 kmaccel.

Anrebpa u Havana maremaruyeckoro aHamuza. B 2 4. Yacte 1: VYueOHuk 11 ydammxcs
oOpa3oBaTenbHbIX opranu3anuii (6a3oBeiii ypoBeHb)/MopakoBuu A.I., Cemenos II.B.; Yacte 2.
3aJauHuK JUIs ydalmxcsi o0pa3oBaTeNbHbIX opraHu3anuii (6a3oBbiii ypoBeHb) Mopakosuu A.l. u
npyrue; nox penakuueid Mopakosuua A.I'. - M: Muemosuna, 2018.

6. Martemaruka: anrebpa U Havajga MaTeMaTUYECKOTO aHaln3a, reoMeTpus. Anredpa U Havyaia
Maremaruueckoro aHanusa. 10 kinacc. Hukonsckuit C.M., [TotanoB M. K., PemernukoB H.H. u npyrue.
- M: Ilpocsemenue, 2021.

7. Martemaruka: anrebpa ¥ Havajga MaTeMaTUYECKOTO aHaln3a, reoMeTpus. Anredpa U Hayaia
MareMmartuueckoro aHanusa. 11 kinacc. Hukonsckuit C.M., [ToranoB M.K., Pemernukos H.H. u apyrue.
- M: Ilpocsemenne, 2021.

8. MaremaTnka: anreOpa ¥ Hayaja MaTeMaTH4YeCKOro aHaiusa, reomerpus. I'eomerpus.10-11
knacc. [Toropenos A.B. Matemaruka: anreOpa M Hadyaja MaTeMaTHMYECKOI'O aHAJIM3a, T€OMETPHSL.
I'eomeTrpusa.10-11 kmacc. IToropenos A.B. - M: IIpocsemienune, 2019.

9. MaremaTuka: anreOpa 1 Hayajga MaTeMaTHUeCKOro aHainu3a, reomerpus. ['eomerpust. 10 kinacc.
Anexcannpos A./l., Bepuep A.JL., Peokuk B.U. - M: Ilpocsemenue, 2021.

10. MaremaTuka: anredOpa ¥ Hadajia MaTeMaTHYECKOTO aHaim3a, reomeTpus. ['eomerpus. 11 kiacc.
Anexcannpos A./l., Bepuep A.JL., Peokux B.U. - M: IIpocsemenue, 2021.
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11. MaremaTuKa : y4eOHUK AJIsi CPETHET0 MPOPECCHOHATHHOT0 00pa30BaHus / IO 00IIEH pelaKiuei
O. B. TarapuukoBa. — Mocksa : MznarensctBo FOpaiit, 2025. — 450 c. — (IIpodeccnonanpHoe
obpaszoBanue). — ISBN 978-5-9916-6372-4.

2. DJIeKTPOHHbIE U3IaAHMS

1. https://urait.ru/info/free-books?ysclid=mmglks63sy860668839

2. https://znanium.ru/cooperation/student

3. https://e.lanbook.com/tour/student?ysclid=mmgllvnk5x982756111
4. https://edu.garant.ru/books/

4. KoHTpOJIb U OLIEHKA Pe3yJIbTATOB OCBOEHHS 00111e00pa30BaTe/IbHOI THCHHILTHHBI

KoHTpoJIb U oleHKa pe3ybTaToB OCBOCHUS 00NIe00pa3oBaTeNbHON AUCHUIUIMHBI PACKPBIBAIOTCS
yepe3 AMCUUIUIMHApHBIC  pe3yibTaThl, HampaBlIeHHbIE Ha  (opMuUpoBaHWE OOIUX |
npodeccCHOHaIbHBIX KOMIIETSHIIMH 110 pa3liesiaM U TeMaM COZEpKaHHus y4eOHOro MaTepHaa.

Oob6masi/mpodeccnoHaibHas Paszgen/Tema Tun oeHOYHBIX

KOMIIeTeHIUsI MepOoNnpHUsITHS
OK 01. Beibupath criocoOsr P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
pelieHus 3aaad 1.6 VYerHbli onpoc
podecCHOHANLHON P2, Temni 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremaruueckwit
ACTIETIHOSTH 1252, Temsr 3.1, 3.2, 3.3 I-o/c, 3.4 pmeant
TpUMCHHTCIEHO P4, Tempi 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 | AHmBAIyaIbHAs
K Pa3JIMYHBIM KOHTEKCTaM -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIIbHAS

P 5, Tems1 5.1, 5.2 pabora

P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yIbTaToB
P7 Teme1 7.1,7.2,7.3,74,7.5,7.6, NPaKTHYECKUX paboT

7.7 H-O/C,7.8,7.9, 7.10 H-O/C, 7.11, amura TBOPYECKUX
7.12,7.13,7.14,7.15,7.16, 7.17 pabor
P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amuTa
P9, Temr1 9.1,9.2,9.3,9.4,9.5 VH/IMBUIYaTbHBIX
P 10, Temsr 10.1,10.2, 10.3, 10.4
IMPOCKTOB

P11, Temsr 11.1,11.2, 11.3 I1-0/c,

11.4,11.5,11.6 Tl-o/c, 11.7 Kontpomenas padora

P 12, Temsr 12.1,12.2, 12.3, 12.4 Bomonnenne
P 13, Temsr 13.1, 13.2, 13.3, 13.4, PK3AMCHALHOHHBIX
13.5 IT-o/c, 13.6 3a1aHui

P 14, Temur 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6
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OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MIOVCKA, aHAJIN3a U
UHTEPIIPETAIINH
uHpopmanuu, u
UH(POPMAIIMOHHBIE
TEXHOJIOTUH TSI
BBITTOJIHEHUS 32144
npoecCHOHATBLHOM
JESTEIIbHOCTH

P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5,
1.6

P 2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Temr1 4.1,4.2,4.3,44,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10,4.11

P5, Tempr 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,

TectupoBanue
VYeTHbl onpoc
MaremaTnueckui
JTUKTaHT
NunuBunyanbHas
caMoCTOsITeNIbHAs
pabora
[IpencraBnenue
pe3yiabTaTOB
NPaKTUYECKUX paboT
3amuTa TBOPUYECKUX

7.12,7.13,7.14,7.15,7.16, 7.17 pa6oT

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 Jamura

P9, Tems 9.1,9.2,9.3,9.49.5 HHIMBAYATbHEIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4 1pOCKTOB

P11, Temsr 11.1,11.2, 11.3 IT-0/c,

11.4,11.5, 11.6 TT-o/c, 11.7 Kowrporsras padora

P 12, Tems 12.1, 12.2, 12.3, 12.4 Brmosmenne

P 13, Temn: 13.1, 13.2,13.3, 13 .4, DKSAMCHAHOMHbIX

13.5 IT-0/c, 13.6 3amaHnn

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
OK 04. 3ddextuBHO P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBaHue
B3aUMOJICHCTBOBATh U 1.6 YCTHBIN Oonpoc
paboTaTh B KOJUICKTUBE U 12) 62’ Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremarmueckuii
romanae P 3, Temsi 3.1, 3.2, 3.3 [I-o/c, 3.4 AHICTAnT

P4, Tembi 4.1,4.2, 4.3, 4.4, 4.5, 4.6,4.7 | HMBALyanbHas

IT-o/c, 4.8, 4.9, 410, 4.11 CaMOoCTOATEIIbHAA

P 5, Tems 5.1, 5.2 pabora

P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [Ipencrasnenue

6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yIbTaTOB

P7 Temo1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 I1T-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

NpaKTHYECKUX padoT
3amuTa TBOPUECKUX
pabot

3amura
WHIUBHTyaJTbHBIX
MIPOEKTOB
KonTponbhas padota

P 12, Temsr 12.1, 122, 12.3, 12.4 Brimossenue
P 13, Temnt 13.1, 13.2, 13.3, 13 .4, IRSAMCHATHOMHRIX
13.5I1-0/c, 13.6 3a/laHuu
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6
OK 06. IIposiBnaTh P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue

TPaKIaHCKO-

NaTpUOTUYCCKYIO IMO3UIUIO,

1.6

YcTHBII onpoc
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JEMOHCTPUPOBATH
0CO3HAHHOE ITOBEAECHNE Ha
OCHOBC TpaI[I/II_[I/IOHHLIX
00I1IeYeT0BEYECKUX
LIEHHOCTEH, B TOM YHCJIE C
Y4eTOM rapMOHHU3AINN
MEKHAI[MOHAIBHBIX U

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7 Temn 7.1,72,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

MaremaTtuuecKkuii
JUKTaHT
NunuBunyanbHas
CaMOCTOSATCIbLHAS
pabora
[IpencraBnenue
pe3yJbTaTOB

MEXPEJIUTHO3HBIX MPaKTUYECKUX PadoT
OTHOILICHUN, TPUMEHSATH 3amura TBOPYECKUX
CTaHJapPTHI pabot
AHTUKOPPYIIIMOHHOTO 3amura
TTOBEJICHUS WHIMBUTYTbHBIX
MIPOEKTOB
KontposbHas padota
Brinonnenue
9K3aMCHAIIMOHHBIX
3alaHUN
[1K 1.1. Bemonaste coopky, | I13 1, 6, 25,27, 29, 31, 43, 51 TectupoBanue
MOHTaX M YCTAaHOBKY Temwr 1.3, 2.5, 6.10, 7.7, 7.10, 7.16, | YcrHbli onpoc
OCHOBHBIX y3JI0B 11.6, 14.5 MaremaTudeckuii
3JIEKTPUYECKUX arnapaToB, 113 7,9, 15, 34, 45, 48, 49 JUKTaHT
SJIEKTPUYECKUX MAIIIMH, Temner 2.5,3.4,4.7,8.5,12.2,13.3, 13.6 | MuauBuayanpHas
3EeKTPOooOOpyIOBaHUS CaMOCTOSTEIIbHAS
TpaHchOpMaTOPHBIX pabora
MTOJICTAHIIMH B IIEXOBOTO [Ipencrasnenue
AIEKTPOOOOPYIOBAHHUS. pe3ynabTaTOB

MPAKTUYECKUX paboT
3amuTa TBOPUYECKUX
pabot

3ammura
WH/IMBUYaJIbHBIX
IIPOEKTOB
KonrtpomnsHas pabora
Beinonuenue
HK3aMEHAIMOHHBIX
3a1aHuI
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