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1. OBIIASA XAPAKTEPUCTHUKA PABOYEM [TPOT'PAMMBI YYEBHOM JUCIHHAIIINHBI
«MATEMATHUKA>»

1.1. MecTo AucuMIIMHBI B CTPYKTYpPe OCHOBHOI o0pa3oBaTesibHOI nporpammsl CIIO:
OOmeobOpa3oBarenbHas — JUCUMIIMHA — «MaTemaTuka»  gBIseTCs  00s3aTE€IbHOM  4acThblO
0011eo0pa3oBaTenbHOro LMKIAa 00pa3oBaTesibHOM mporpammsl B cooTBercTBUM ¢ PI'OC 1o
npodeccun (cnermanbHocTh) 40.02.02 «IIpaBooXpaHUTEIbHAS IEATEILHOCTDY
1.2. Hean u niaHupyemble pe3yibTAThl OCBOCHHS THCHUIIINHBI:

1.2.1. Leab 1MCUMILIUHBI

Copepxanue mporpammbl 0011e00pa3oBaTeIbHON TUCHUIUIUHBL «MaTemaThka) HampaBlIeHO Ha
JIOCTUXKEHUE PE3yJIbTaTOB €€ M3yueHUs B cooTBeTcTBUU ¢ TpeboBaHusamu OI'OC COO c yuerom
npodeccuonanbHoi HarnpaBiaeHHOCTH OI'OC CIIO.

1.2.2. Tlnanupyemble pe3yJbTaThl OCBOEHHs 00111e00pa30BaTeILHON JUCHUILUIMHBI B
coorBercTBHHU ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO

Oco6oe 3HaueHNe JUCIUTUITMHA HMEET PH (POPMUPOBAHUH U PA3BUTUHU

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, 0K 07,

JIP 4, JIP 15, JIP 18,

IK 5.1, [IK 5.2, TIK 5.3, T1K 5.4, [1IK 5.5, TIK 5.6, IIK 5.7,

[K 6.1, [1IK 6.2, TIK 6.3, 1K 6.4, [1IK 6.5



O01IHMe KOMIETeH U

IInanupyemsie pe3ybTaTbl 00y4eHH

Oo0mue

I[I/ICIII/IHI[HHEII)HBIP,

OK 01. Beibupats cioco0sl
pelieHus 3a1a4d
npodeccrnoHabHOM
JeSTeILHOCTH
PUMEHUTEIBHO
K Pa3IMYHbIM
KOHTEKCTaM

- TOTOBHOCTb K TPYy, OCO3HAHHE IIEHHOCTH
MacTepCTBa, TPYIOII00UE;

- TOTOBHOCTH K aKTUBHOH ACATCIIbHOCTU
TEXHOJIOIMYECKOW U COLMABLHOM HAPaBICHHOCTH,
CIMIOCOOHOCTh MHUIIMHPOBAThH, INIAHUPOBATH U
CaMOCTOATCIIBHO BBIINIOJIHATH TAKYI0 ACATCIIBHOCTD,

- HHTEpEC K Pa3ITUYHBIM chepam
podeCcCHOHATBHOM JIeITeIbHOCTH;

OBnazneHne yHUBEpCAIbHBIMU Y4EOHBIMU
IIO3HaBATCIIbHBIMHAU ﬂeﬁCTBHﬂMHI
a) 0a30BbIC JOTUYECKUE CHCTBHS:

- CAMOCTOATENBHO  (POPMYIUPOBATH U
aKTyaJIM3UpOBaTh  IPOOJIEMy, pacCMaTpUBATh €&
BCECTOPOHHE;

- yCTaHABJIMBaTh  CYIIECTBEHHBII MPU3HAK HIIH
OCHOBaHUA JJIsL CpaBHCHUA, KJ'IaCCI/I(bI/IKaHI/II/I

1 0000IIEHUS;

- OIPENENSTh eTN JeSTeNbHOCTH,
napaMeTpLI nu KpI/ITepI/II/I UX JOCTHUXKCHUS,
- BBIAABJIATH 3aKOHOM€pHOCTI/I u HpOTI/IBOpeLH/Iﬂ B

paccMaTpuBaeMbIX SIBICHUSX;

- BHOCHTh KOPPEKTHBBl B  JESTEIHbHOCTD,
OIICHUBATH COOTBECTCTBHUC pe?:y.]'IBTaTOB neiIaMm,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIIJICHHUE MTPU
peI_HeHI/II/I JKN3HCHHBIX HpO6J'IeM
0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

- BIIQJICTh HABBIKAMH Y4eOHO-HMCCIIEI0BATENbCKOM
U MIPOEKTHOM NeITEILHOCTH, HaBBIKAMH
paspernieHus mpooem;

- BBIBIATh NPUYUHHO-CIEICTBEHHBIC CBS3H H

3aJaBaTh

AKTYAJIM3UPOBATH 3a/1a1y, BBIABHUI'dATh TUIIOTC3Y €C

- BJIQJIETh METOJJAMH JIOKA3aTeIbCTB, AJITOPUTMAMH PEIICHHS
3ajay;

- ymeHHe (HOPMYITHPOBATH OMPECIICHUS, AKCHOMBI U TEOPEMBI,
NPUMEHSTh MX, IPOBOJUTH JI0OKA3aTEeIbHBIC PACCYKIACHUS B XOJIE
peIIeHHS 3a/1a4;

- YMETh ONEPUPOBATH MOHATHIMHU: CTETIEHb YUCIIA, JOTapupM
YKCiIa; YMEHUE BBIIOJIHATH BBIYMCIICHUE 3HAUCHHUN U
npeoOpa30BaHus BBIPAKEHHI CO CTEIICHSAMU | JIorapudmamu,
npeoOpa3oBaHusl IPOOHO-PALIMOHAIIBHBIX BRIPAXKEHUH;

- yMETb  ONEpPUpPOBATH  IOHATUSAMHU:  PALMOHAJIBHEIE,
UPpALMOHAJIBHEIC, [I0Ka3aTeIbHbIE, CTCIICHHBIE,
JorapupMHUUECKUE,  TPUTOHOMETPUYECKHE  ypaBHEHHS U

HEPaBEHCTBA, UX CUCTEMBI;

- YMETb ONIEpPUPOBAThH MOHATHAMMU: (PYHKINS, HETIPEPhIBHAS
GbyHKLUSA, TPOU3BOHAS, IEPBOOOpA3HAas, ONPEACICHHBbIH
WHTErpal;

- yMeThb HaxOAWTb HNPOU3BOJHBIE 3JIEMEHTApHBIX (QYHKIHH,
UCIIONB3Yysl  CIPABOYHBIE  MaTepHalbl;  UCCIENOBaTb B
MPOCTEHIINX Cily4asX (PyHKIMH Ha MOHOTOHHOCTb, HaXOAMTH
HaumOOJbIIMEe M HAaUMEHbIIWE 3HaueHus (QYHKIUH; CTPOUTH

Fpa(I)I/IKI/I MHOTI'O4YJICHOB C HCIIOJIBb30BaHUEM arrapara
MAaTEeMAaTUYCCKOTO aHaJIN34; IMPUMCHATH IIPOU3BOAHYIO IIPpH
pEeIICHUN 3aaa4d Ha JABHXCHUC, peiaTtb IIPaKTUKO-

OpUEHTHPOBaHHbIE 3aJjaud Ha HauOOJbIIME W HAUMEHBIINE
3HAUEHUS], HA HaX0XACHNUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEPUPOBATh MOHATUSAMU: pallMOHANIbHAS (QYHKIHS,
ITOKa3aTenbHas byHKIMS, CTEIEeHHas byHKIHA,
norapupmuueckas (QyHKIHS, TPUTOHOMETpUYECKHe (DYHKIUH,
oOpatHble (YHKIMU; YMEHHE CTPOUTH TpadUKd H3YYEHHBIX
GbyHKIMH, UCIONIb30BaTh TpaduKU MPHU W3YYEHUU MPOLECCOB U
3aBUCUMOCTEH, MpH peleHuH 3a1ad M3 JPYTHX y4eOHBIX
IPEIMETOB U 33Ja4 U3 pPealbHOM )XKU3HU; BBIpaXKaTh (HopMyIaMy




pernieHus, HaxOJIUTh apryMEHTBI VTS
JI0OKa3aTelibCcTBa CBOUX YTBEPXKICHUM, 3a]aBaThb
napaMmeTpbl U KPUTEPUU PELICHHUS,;

- aQHAJIM3UPOBAThH IOITYYCHHBIE B XOJE PEIICHUs
3a/1aud  pe3yJbTaThl, KPUTUYECKH OIICHUBATH MX
JIOCTOBEPHOCTh, MPOTHO3UPOBAThH H3MEHEHUE B
HOBBIX YCIIOBHUSX;

- YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIaCTH KU3HEIEATEIIEHOCTH,

- yMeTb MHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MpeIMETHBIX 00IacTe;

- BBIABHUTI'AaTh HOBBIC nacu, npeajaraTb
OpUTHUHAJIbHBIC IoaAXO0Abl u PCUICHUA, H
CIIOCOOHOCTD ux HCIIOJIBb30BaHHUA B|

II03HABATEJILHONW U COLMAIBHOM IPAKTUKE

3aBUCUMOCTH MEX1Y BEIUUMHAMU;

- YMETb peluiaTh TEKCTOBBIC 33/1a4M Pa3HbIX TUIOB (B TOM YHUCIIE
Ha MPOILEHTHI, I0JIM U YacCTH, Ha JIBUXKEHHE, padOTy, CTOMMOCTh
TOBapOB U YCIYI, HAJOTH, 3a/Ja4d M3 OO0JIaCTH YIIpaBJICHUS
JUYHBIMU U CeMEHHBIMH (PUHAHCAMH); COCTABIISATH BBIPAKEHUS,
yYpaBHEHUs, HEPABEHCTBA M WX CHUCTEMbI MO YCIOBUIO 3a/layuH,
HCCJIEIOBATh MOJIy4eHHOE pelieHue u OLICHUBATh
NPaBIONOI00HOCTD PE3YIIbTATOB;

- YMETh ONEPHUPOBATH MOHATHAMH: CPEAHEE apHUPMETHUECKOE,
MeAraHa, HauOoNblliee W HAaWMEHbIIEe 3HAYeHUs, pa3Max,
JUCTIepCHs, CTaHAaPTHOE OTKJIOHEHUE YHCIOBOTO Habopa; yMeTh
W3BJICKATh, HHTEPIIPETUPOBATHE MHPOPMAIIUIO, MTPEICTABICHHYIO
B Ta0IUIaxX, Ha JuarpaMmmax, rpadukax, OTpakarolyto CBOWCTBA
pealbHBIX MPOIIECCOB U SBJICHHI; MPEICTaBIATh HH(POPMAIUIO C
MOMOIIBIO TAOJUIl M JUArpaMM; HCCIEI0BaTh CTATUCTHYECKUE
JIAaHHBIE, B TOM YHCJI€ C IPUMEHEHUEM IpapUIeCKUX METOJIOB U
AIIEKTPOHHBIX CPECTB;

- yMeThb OIEpPUPOBaTh TOHATUSAMU: CIYYaHHBIA OMNBIT H
CIy4aifHOE COOBITHE, BEPOATHOCTh CIYYAWHOTO COOBITHS,
YMEHHE  BBIYHCIATH  BEPOSTHOCTH C  HCIOJb30BAHHEM
rpadUYecKuXx METOJIOB; MPUMEHSATH (OPMYIBl CIOKECHHS U
YMHOXXEHHS BEPOSATHOCTEH, KOMOMHATOPHBIE (DAKTHI U POPMYIIBI
MpU  pEIICHUW 3aj7a4; OIICHUBATh BEPOSTHOCTH PEATbHBIX
COOBITHI{; 3HAKOMCTBO CO CIIy4aiiHBIMH BEIMYWHAMHU; YMEHHE
MPUBOAUTH TMPUMEPHI TMPOSBICHUS 3aKOHA OOJIBIIUX YHCET B
MIPUPOJIHBIX U OOIICCTBEHHBIX SBIICHUSIX;

- YMETh ONepUpOBaTh MOHATUSMU: TOUKA, MpsAMasi, TUIOCKOCTD,
MPOCTPAHCTBO, JABYTPAHHBIA YTOJ, CKPEIIMBAIOIINECS TMPSMBIE,
MapauieIbHOCTh M TEPIEeHIUKYISIPHOCTh  TPSIMBIX |
MJIOCKOCTEH, Yrojl MEXIy MPSMBIMH, YTOJd MEXIy MpSIMOH u
MJIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSMH, PACCTOSHUE OT TOUKH
JI0 TUIOCKOCTH, PACCTOSHHE MEXKAY TMPSIMBIMHA, PaCCTOSHUE
MEXy TUIOCKOCTSMH, yMEHHE HCIOJIb30BaTh MPU pEIICHUH
3aa4 W3YYeHHbIE (DAaKThl M TEOPEMBl TUIAHUMETPUU, YMEHUE
OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MUPA;

- yMETh OINEpPUPOBATh MOHSATHUSIMHU: MHOTOTPAHHHK, CEUYCHUE
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MHOIOTpaHHMKa, KyO, MapajieNenume], Npu3Ma, NUpaMuiaa,
¢urypa u MOBEpXHOCTh BpaIllEHHUs, LWIMHIp, KOHYC, IIap,
cdepa, ceueHuss QUIypbl BpalleHUs, IIOCKOCTb, Kacarollasics
cdepsbl, IUINHIPA, KOHYCA, MJIOUIAb TOBEPXHOCTH IHPAMUJIBL,
NpU3MBI, KOHYCa, LWIMHJIpA, IUIomans cdepsl, o0beM Kyoa,
IPSIMOYTOJIBHOTO  MapajiesienuIea, NUPaMUbl, I[PU3MBI,
LWIMHAPA, KOHYca, 11apa; yMEHHe n300pakaTb MHOTOTPaHHUKH
U MOBEPXHOCTU BpAIIECHUS, UX CEUYEHHUS OT PYKH, C IOMOIIBIO
YEpTE)KHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB; yMEHHE
pacrno3HaBaTb ~ CUMMETPUIO B IIPOCTPAHCTBE;  YMCHHE
pacro3HaBaTh NIPaBUIIbHBIE MHOIOIPaHHUKY;

- yYMETb ONEPUPOBATH MOHATUSIMU: JIBUKEHUE B IPOCTPAHCTBE,
no100HbIe (DUTYPBI B IIPOCTPAHCTBE; MCIIOJIb30BaTh OTHOLICHUE
IIoIaAe MOBEPXHOCTEH M 00beMOB MOJOOHBIX (Uryp mpu
pEIIEeHNH 3a/]aY;

- YMEThb BBIYUCIISTH T€OMETPUUYECKHE BEIUUYMHBI (JUIMHA, YTOJI,
wiomaab, o00beM, IUIOW@AAb  IHOBEPXHOCTH),  HUCIOJIb3YS
U3y4eHHbIE POPMYJIBI U METOBI;

- yMeTb ONEpUpOBATh MOHATHSAMH: MNPSIMOYIOJbHAs CHCTEMA
KOOpJMHAT, KOOPAWHATHl TOYKU, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJIsIPHOE TPOM3BEACHHUE, YIrOJN MEXIY BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BEACHHE BEKTOpa Ha YHCIO; HAXOAUTh C
MIOMOIUIBbIO0 U3YYEHHBIX (POPMYJT KOOPAUHATHI CEPEMHBI OTpE3Ka,
paccTosHUuE MEXKIY JBYMs TOUKaMU;

- yMeTb BBIOMpPATh MOAXOASIIMN HW3YYEHHBIH METOJ IS
pelieHus 3aJadyd, paclo3HaBaThb MaTeMaThyeckue (axkTel U
MaTeMaTHYeCKUe MOJENIM B TMPHUPOJIHBIX M OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE;, YMEHHUE IPUBOAUTH IPHUMEPHI
MaT€MaTH4eCKUX  OTKPBITUM  POCCHICKOM W MHPOBOH
MaTeMaTU4YECKON HayKH.

-yMETb ONEPUPOBATh MOHATHAMH: OIPEIEICHHUE, AaKCHUOMA,
TeopeMa, CIJEJICTBUE, CBOWMCTBO, NpPU3HAK, JOKA3aTeJIbCTBO,
paBHOCUJIbHBIE  (OPMYJIUPOBKH; yMeHHE (OPMYIHUPOBATH
o0paTHOE ¥ MPOTHBOIOJIOXKHOE YTBEPXKJIECHUE, MPUBOIUTH
IpUMEPl U KOHTPIPUMEDSI, UCII0JIb30BaTh METOJ
MaTeMaTHYeCKOM  WHIYKIMH;, TPOBOJAMUTH  JIOKa3aTeJIbHBIE
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pacCyKJIeHHsl IIpU PELICHUM 3a4ad, OLICHUBATh JIOTMYECKYIO
IIPAaBUIILHOCTD PACCYXKICHUM;

- YMETb OIIEpUPOBATh NOHATHAMM: MHOXKECTBO, IIOJMHOKECTBO,
oIrepanuy HaJl MHOKECTBAMU; YMEHHE UCIIOJIb30BaTh TEOPETUKO-
MHOXKECTBEHHBIH alapar AJIs OIMCAaHUs PEabHbIX IPOLECCOB U
SBJICHUI TPU PEIICHUH 337124, B TOM YHCJIE U3 JPYTUX YU4EOHBIX
IIPEIMETOB;

- YMETh OIIEPUPOBATH MOHATHIMU: Tpad, CBA3HBIN rpad, 1epeso,
UK, rpad Ha IUIOCKOCTH; yYMEHHE 3a/aBaTh U OIMCHIBATH
rpagpl pa3IUYHBIMU CHOCO0aMM; HCIOJIB30BATh Tpadbl Mpu
pEILIECHNN 3a/]a4;

- yMeTb CBOOOJHO ONEpPUPOBATH IOHATUSAMHU: COUYETAHUE,
NEPECTaHOBKA, YUCJIO COYETAHUH, YUCIIO MEePECTaHOBOK; OMHOM
HploToHa; yMeHHe MpPUMEHATh KOMOMHATOpHBbIE (aKThl U
pacCyXIEHHUA Ul PEIICHUS 3a/1a4;
-yMETb OIIEpUPOBATh IMOHATUAMM: HATypaJbHOE YHUCIIO, LEIOE
4HMCJI0, OCTaTOK IO  MOIYJI, PpalUOHAIBHOE  YHCIIO,
UPPALMOHAILHOE YHUCJIO, MHOYKECTBA HATypaJIbHBIX, LEJbIX,
palMOHAIBHBIX, ACHCTBUTEIBHBIX YUCEN; YMEHUE UCIIOJIB30BATh
NPU3HAKU JAEIMMOCTH, HaWMEHbIIMH oOumi jaenurens U
HalMeHblIee oblee KpaTHoe, anroput™M EBkinna npu perieHun
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU IMO3ULHOHHBIMH CHCTEMaMHy
CYMCJICHUS;

- yMeTbh CBOOOJHO ONEPHPOBATH MOHATUAMU: CTEIEHb C LEJbIM
II0OKa3aTesieM, KOPEHb HATypaJIbHOW CTENEHH, CTEHNEHb C
palMOHAIBHBIM IIOKA3aTeleM, CTENEeHb C JEHCTBHUTEIBHBIM
(BellecTBEHHBIM) IOKa3aTejeM, JiorapudM Yucia, CHHYC,
KOCHHYC Y TaHT€HC IIPOU3BOJILHOIO YHUCIIA;

- YMETh ONEPUPOBATH MOHATUSAMHU: TOXKIECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPABHEHUN
U HEPaBEHCTB, PAaBHOCUJIILHOCTb YPAaBHEHMI, HEpPABEHCTB U
CHCTEM, palHOHaIbHbIE, HWPPALHOHAIbHBIE, IIOKA3aTEIIbHBIE,
CTEIICHHBIE, Jorapu@muueckue, TPUTOHOMETPUYECKHE
YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBl; YMEHHE pellaTh
YPAaBHEHUsl, HEPABEHCTBA U CUCTEMBI C IIOMOLIBIO Pa3JIMYHBIX
IIPUEMOB; pellaThb YpPaBHEHUs, HEPAaBEHCTBA M CHUCTEMBI C
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napaMeTpoM; IPUMEHSTh YPaBHEHUS, HEPABEHCTBA, HX CUCTEMBI
JUIS PEeUICHUs MaTeMaTHUECKUX 3aa4 1 3a/1a4 U3

Pa3IUYHBIX 00JIACTEH HAYKU U PEealbHON JKU3HH;

- yMeTh CBOOOJIHO OTIEpHUPOBATh MOHATHAMU: TPadUK QYHKIUH,
oOparHas GyHKLHMsS, KOMIIO3UIUS (PYHKUIUH, THHEHHAs QyHKINS,
KBaJipaTuuHass (QYHKIUS, CTENeHHas QYHKIUS C  [EeIbIM
HOKa3zaTeneM, TPUTOHOMETpHUYECKHe (YHKIMHM, OOpaTHBIC
TPUTOHOMETPHUUYECKHE byHkuuy, noKa3atebHas u
norapupmuueckas (QyHKIMU; yMEHHE CTPOUTHh rpaduku
GbyHKIUI, BBITOIHATH IpeoOpazoBaHus rpaduKoB HYHKIU;
YMEHHE HCIONb30BaTh TrpaduKd QYHKOUA Ui HU3Yy4eHHs
MPOIECCOB M 3aBUCHUMOCTEH TPU PEIICHWH 3a1ad W3 JAPYIHX
y4eOHBIX TPEIMETOB M W3 pPEalbHOW IKM3HU; BBIPaXKaTh
dopMynamMu 3aBUCUMOCTH MEK1Y BETUYHMHAMU;

YMEHHE CBOOOJHO  ONEpUPOBATh  TMOHATHSAMHU: YETHOCTH
GyHKIMK,  TEPUOAMYHOCTH  (YHKIHMH,  OTPAaHUYEHHOCTh
(GyHKIIMM, MOHOTOHHOCTH (YHKIHMH, 3KCTpeMyM (yHKIHH,
HauOoibllee M  HauUMEHbIIEe 3HAueHHA (QYHKIMHM  HA
MPOMEXYTKE; YMEHHUE MMPOBOANUTH HCCIICIOBaHNE (PYHKIINY;
yYMEHHUE HCIOJIb30BaTh CBOMCTBA M Trpadukud (GyHKUUH 15
peleHusl YpaBHEHUI, HEpaBeHCTB U 3a/ady C IMapaMeTpamMu;
n300pakaTh Ha KOOPJAWHATHOM TUIOCKOCTH MHOXKECTBA PEIICHUH
yYpaBHEHHIA, HEPABEHCTB U MX CHCTEM;

- yMeTb  CBOOOJHO  ONEpPUPOBAaTh  MOHATUSAMHU:
MOCJIEIOBATENIBHOCTD, apu(pMeTHIecKas NpOTrpeccusi, TeOMETpH
yeckasi mporpeccusi, 0ECKOHEUHO YObIBarolasi reoMeTpuyecKas
nporpeccusi; yMeHHe 3aJaBaTh I[OCIEI0BATEIbHOCTH, B TOM
qHcIe ¢ TOMOIIBIO PEKYPPEHTHBIX GOpMYIT;

- yMeTh ONEPUPOBATh MOHATHAMHU: HETPEPHIBHOCTD (DYHKITHH,
aCHMIITOTHI Tpaduka (GyHKIUH, TIepBasi U BTOpas MPOU3BOIHAS
(byHKINHU, TEOMETPUYECKUN U (PU3HUECKUI CMBICI TPOU3BOIHOM,
nepBooOpasHasi, ONpEICNCHHBI WHTETpal; YMEHHE HaXO/UTh
aCHUMIITOTHI Tpaduka (QYHKINH, yMEHHE BBIUYMCIATH TPOHU3BO/L
HbI€ CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMIO3ULIUHU (DYHKIIMH,
HaXOJUTh YpaBHEHHE KacaTebHOU K rpaduKy QyHKIMHU;

YMEHHE WCIOJIB30BaTh MPOW3BOJHYIO JUISL  MCCIIEIOBAHUS
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GyHKOUH, I8 HAXOXKICHUS  HAWIYYIIETO  PEIIeHUS B
MPUKJIAHBIX, B TOM YHCJIE COLIMAIbBHO-I)KOHOMUYECKUX U
(U3UYECKUX 3a/1auax, Ui ONMPEIeICHUs] CKOPOCTH U YCKOPEHUS,
HaxOJUTh IUIOMIAIA U 00BEeMBbl (UTYp C MOMOIIBI MHTETpaa;
MNPUBOAUTH MPUMEPHl MAaTEMAaTHYECKOTO MOJCIUPOBAHUS C
noMoIkio A depeHnnanbHbIX ypaBHEHUH;

- yMETh ONEPHUPOBATh MOHATHIMHU: KOMILIEKCHOE YHCIIO,
CONPSDKCHHBIE KOMIUIEKCHBIE 4YHCIa, MOAYJIb W apryMEHT
KOMIUIEKCHOTO 4Hcia, (opMa 3amuch KOMIUICKCHBIX YHUCEl
(reomeTpuyeckasi, TPUTOHOMETpPUYECKas M ajreOpanyeckas);
YMETh MIPOU3BOIUTH apupMeTHUYECKHE JIeHCTBHUA C
KOMIUICKCHBIMU YHCIIAMU; TIPUBOJIUTH MPUMEPHI HCITOJIb30BAHUS
KOMIIIEKCHBIX YHCET;

- yMeTb CBOOOJHO OMNEPUPOBATh MOHATUSMU: CpeIHEe
apupMeTHYeCKoe, MeJuaHa, HauOoJblllee W HaUMEHbIIEE
3HAYEHUsI, pa3Max, IUCIEPCHUs, CTAHIAPTHOE OTKIIOHEHHUE ISt
ONMHMCAHUA  YHCIOBBIX  JIAaHHBIX; yMEHHUE  HCCIEA0BaTh
CTaTUCTUYECKUE JaHHBIE, B TOM 4YHCIE C NPUMCHCHHEM
rpaUYecKuX METOJOB M 3JIEKTPOHHBIX CPEICTB; rpaduuecku
MCCIIeIOBAaTh COBMECTHBIE HAOIOJCHHS ¢ MOMOIIBIO JUarpaMM
paccerBaHMsI U JTMHEHHOMN perpeccuu;

- YMEThb HaXOJUTh BEPOSITHOCTH COOBITHUH C HMCIOJIH30BAHUEM
rpa@u4ecKux METOJOB; TPUMEHSATHh JUIsl pEIICHHs 3a/ay
bopMyIbl CIOKEHUST U YMHOXKEHHUsS BEPOATHOCTEH, (hopmyiy|
MOJIHOW BepOsITHOCTH, (opmyny bepHymnu, kKoMOMHATOpPHBIE
dakTel W (QOpMyNBI; OIEHWBATH BEPOSTHOCTH PEATbHBIX
COOBITHIA; yMEHHE ONEepUpOBaTh MOHATHUSAMHU: CiydaiiHas
BEJIMYMHA, pACIpEEIeHUE BEpPOSTHOCTEH, MaTeMaTHYECKOE
OKUJAHUE, NUCIEPCUS U CTaHAAPTHOE OTKIOHEHHE CIIy4YalHOU
BEJIMYHHBI, GYyHKIMM ~ pacmpefiesieHus | IIOTHOCTH
PaBHOMEPHOTO, MMOKa3aTeIIbHOTO u HOPMaJIbHOTO
pacrmpesiefieHnid; YMEHHUE HCIIOJIb30BaTh CBOMCTBA HM3YYEHHBIX
pacrtpeneneHuid Ui peIIeHus 3a7a4; 3HAKOMCTBO C MOHATHIMU:
3aKOH OOIBIINX YHCEN, METOAbl BBHIOOPOYHBIX HCCIEAOBAHUNL;
YMEHHE NPHUBOJUTH MPHUMEPHI MPOSBICHHUS 3aKOHA OOJBIINX
YHUCeJl B TPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;
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- yMeTb CBOOOJHO OIEPUPOBATH MOHATHSIMU: TOYKa, MpsMasi,
IUIOCKOCTh, IIPOCTPAHCTBO, OTPE30K, Jyd4, IUIOCKMH YroJl,
JBYIPaHHBIA YroJl, TpPEeXI'PaHHBIH YroJs, IepeceKaroluecs,
napajJielibHble U CKpPEIIMBAOLINECs NPsMble, MapaJlIeIbHOCTh U
NEPIEHAUKYIIIPHOCTh TPSMBIX U IJIOCKOCTEH, Yrod MEXIy
OPSAMBIMH, YTOJ MEXIY NPSIMOM U IUIOCKOCTBIO, YTOJl MEXIY|
IUIOCKOCTSIMH; YMEHME HCIOJb30BaTh IIPU pELIEHUH 3aj]ay
u3ydyeHHble (AaKTBI W  TEOpPEeMbl IUIAHUMETPHH, YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHUE
OIIEpUPOBATH HOHATUSIMHU: MHOT'OI'PaHHUK, ceueHue
MHOI'OIpaHHHMKA,  NPaBWIbHBIH ~ MHOTOTPAHHUK,  IPU3MA,
nupamuia, purypa u moBepXHOCTh BPALCHHS, IUIHHIP, KOHYC,
map, cdepa, pa3BepTKa IOBEPXHOCTH, CEUCHHMs] KOHyca U
LWINHApPA, NapaulelbHble OCH WM OCHOBAaHHIO, CEYEHHUE I1apa,
IUIOCKOCTh, Kacaromasics cepsl, LMWINHAPA, KOHYCa; YMEHHE
CTPOHTH CEYEHUE MHOTOTPAaHHHKA, N300pakaTh MHOTOIPaHHUKH,
(GuUrypsl ¥ MOBEPXHOCTH BpalllEHHs], UX CEUEHHs, B TOM YHUCIIE C
MOMOILBIO 3JIEKTPOHHBIX CPE/ICTB; YMEHHE NPUMEHSITh CBOMCTBA
reOMETPHUECKUX (DUTYP, CAMOCTOSTEITEHO

(bopMynMpOBaTh OMNpEeAETCHHUsS H3y4aeMbIX (UTYp, BBIIBUIATH
TUIIOTE3Bl O CBOMCTBAaX M IMpPHU3HAKAX I'€OMETPUYECKUX (Uryp,
00OCHOBBIBaTh WJIM ONPOBEPraTh WUX; YMEHHE IPOBOJIUTH
Kiaccu(uKanuio GUTyp Mo pPasIudHBIM MPU3HAKAM, BBITIOIHATH
HE00XO0/IMMBIE IOMOJTHUTENIbHBIE TOCTPOCHHUS;

- YMETh CBOOOJHO ONEPUPOBATh MOHATHSAMH: IUIOIMIAIb
¢burypsl, 00beM (Urypsl, BEIMUHUHA yTIa, PACCTOSHUE OT TOYKU
JI0 IUIOCKOCTH, PAcCTOSHUE MEXIy TMpsMBIMH, PpAacCTOSHHUE
MEX]y MIOCKOCTAMH, IUIOIMAAb C(epsl, MIOMAb NOBEPXHOCTH
NUpaMHJIbI, TPU3MBI, KOHyca, IWIMHIpa, o00BeM Kyoa,
NPSMOYTOJIBHOTO — TTapaJIeNieNuIe[a, MHPAMUIBI, TPU3MBL,
IWIMHApA, KOHYyCa, Iapa; YyMEHHWE HaXOJIUTh OTHOIICHUE
00BeMOB MOAOOHBIX QUTYD;

- yYMETh CBOOOJIHO ONEPHPOBATH TOHSATHSIMHU: JIBIDKEHHE,
napajjieNIbHbl  MEpPeHoC, CHUMMETpUsS Ha IUIOCKOCTH M B
IPOCTPAHCTBE, MOBOPOT, IMpeoOpa3oBaHue MOA0OMS, MOJIOOHBIE

Gburypsl; yMeHue pacrno3HaBaTh paBHbIE U MOJI00HbBIE Q)Hrypm,l}i



TOM 4YHUCJIE€ B IPUPOJAE, MCKYCCTBE, AaApPXUTEKTYPE; YMEHUE
HCIIOJIB30BaTh FEOMETPUYECKHUE OTHOILICHMS, HAXOAUTh T€OMETPH
YeCKHEe BEIMYUHBI (JUIMHA, YroJ, MJI0Ua(b, 00bEeM)IPU PELICHUN
3aJja4d U3 IPYrux y4eOHbIX IIPEIMETOB U U3 PEaIbHOMN JKU3HU;

- yMeTb CBOOOJHO ONEpUpPOBATh MOHATHIMH: MPSMOYTOJIbHAs
CHUCTEMa KOOPAMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPIHHATHI
BEKTOPa, CyMMa BEKTOPOB, IPOMU3BEACHHE BEKTOPA HA YHCIIO,
pa3oXKEHUEe BEKTOpa MO 0a3uCy, CKIIPHOE IPOU3BEICHUE,
BEKTOPHOE IPOU3BENCHUE, YIoJI MEXAYy BEKTOpaMHU; YMECHHUE
MCII0JIb30BaTh BEKTOPHBIN U KOOPAWHATHBIA METOJ JJIsl PEILICHUS
reOMETPUUECKUX 33/7a4 U 3aJay JIpYrux y4deOHBIX HPEIMETOB;
OIEepUpPOBATh MOHATUSAMU: MaTpuLa 2X2 u 3X3, onperenuTenb
MaTpHULbI, T€OMETPUYECKHI CMBICI OIPEIEIUTENS; YMETH
MOJZIEJIMPOBaTh pEaJbHbIE CUTYyallUH HA S3bIKE MAaTEMaTHKU;
COCTAaBJISITh BBIPDAKECHMS], YPABHEHM S, HEPABEHCTBA U UX CUCTEMB]
[0 YCIIOBUIO 3aJa4d, MCCIENO0BaTh IIOCTPOCHHBIE MOJEIH C
UCMOJb30BaHUEM  ammapata  aiaredpbl, HMHTEPIPETUPOBATH:
IIOJIyYEHHBIM pEe3ysbTaT; CTPOUTh MATEMATHYECKUE MOJACIU C
IIOMOIBI0 TE€OMETPUYECKUX IIOHATUM U BEIWYMH, pellaTh
CBS3aHHBIE C HHMMHM [IPAaKTUYECKUE 3aJayd; COCTABIIATH
BEPOSITHOCTHYIO MOJEIb U HHTEPIPETUPOBATH I1OTYYEHHBIN
pe3ynbTaT;  pelmarbs  NPUKIAAHBIE  33Ja4d  CPEeACTBaMH
MaTEMAaTHYECKOr0  aHauu3a, B TOM YHCIE  COLMAIBHO-
HKOHOMHUECKOTO U (PH3UUECKOTO XapaKTepa;

- YMEHHE BBIOMpATh MOIXOAIIMI METON Ui peleHus 3aauu;
ITIOHUMAaHNE 3HAYMMOCTH MaTEMAaTUKHU B U3YYEHUU MPUPOIHBIX U
OOIIECTBEHHBIX MPOIECCOB U SIBICHUH; YMEHHME DPaCIO3HABATh
MPOSIBJICHUE 3aKOHOB MaTEMaTUKM B HCKYCCTBE, YMCHHE
MIPUBOJAUTH ITPUMEPBI MATEMATUYECKNX OTKPBITHI POCCHICKOM U
MHPOBOM MaTeMaTH4eCKON HAYKH

OK 02. HUcmons30Barh
COBPEMEHHBIE
cpencTBa
IOMCKa, aHaJIN3a U

B o6nacTy IeHHOCTH HaYyYHOTO TIO3HAHMS:
-c(OpMHPOBAHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOIIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTUS HAYKd U OOIIECTBEHHOW TMPAKTUKH,
OCHOBAHHOTO Ha JTAJIoTe KYJBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHWIO CBOETO MeCTa B

-yMeTb ONEepUpOBaTh MOHATHAMHU: palMOHaIbHas (QYHKIUS,
MTOKa3aTenbHas byHKIMS, CTEIEeHHas byHKIHS,
norapudmuueckas (QyHKIHS, TPUTOHOMETpUYECKHE (GYHKIINH,
oOpatHble (YHKLIMU; YMEHHE CTPOUTH TpadUKHd H3YUEHHBIX
GbyHKIMH, UCIONIb30BaTh TpaduKU MPHU W3YYEHUU MPOLECCOB U

3aBHCHMOCTEH, NpU pelIeHuH 3a7ad U3 JIPYIHX Y4eOHBIX
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UHTEPIpETANN
uHpopmanuu,

U nH()OpMaIIOHHBIE
TEXHOJIOTUH TSI
BBITTOJTHEHHS

3aa4
npohecCHOHATBLHOM
JeSITeIIbHOCTH

MIOJIMKYJIBTYPHOM MUPE;

- COBEPIICHCTBOBAHUE S3BIKOBOM M 4YMTa-
TEIBbCKOM KyJIbTYPBI KaK CPEACTBA B3aUMOIECHCTBUS
MEXIY JIIOIBMU U II03HAHUA MUDA;

OCO3HaHUE LIEHHOCTM HAY4YHOW JESATEIIBHOCTH,

FOTOBHOCTb  OCYIIECTBIATh  INPOEKTHYIO U
HCCIIEIOBATEIBCKYIO JESATEIIBHOCTD
UHJUBUAYAJIBHO U B TPYyIIIE.

Osnagenue YHUBEpPCAIbHBIMU y4eOHBIMU

M03HABATEIbHBIMU JICUCTBUSMU:

B) paboTa ¢ uHpopMaIuei:

- BJIQJICTh HABBIKAMU TIOJyYeHUsST HHPOPMAITUH
U3 HCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEIbHO
OCYILIECTBIAThH MOKCK, aHAJIU3, CUCTEMAaTU3ALIUI0 U
WHTEPIpETAIIIO HH(OPMAIIUU Pa3IMYHBIX BHJIOB U
(dhopM TIpeIcTaBICHHUS,

- CO3/1aBaTh TEKCThI B PA3NUYHbIX (hopMaTax C
y4e€TOM Ha3HaueHus UWHGOpPMALUU U [ENeBOU
ayTUTOPUH, BBIOMpas ONTHMAIBHYIO  (OpMY)|
MIPEJICTABICHUS U BU3YyaTH3aIIH;

- OILICHUBATh JOCTOBEPHOCTb, JIETUTHMHOCTH,
uHpOpMAIMK, €€ COOTBETCTBHE IPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- UCIIONIb30BaTh CPEJCTBA HH(POPMAIMOHHBIX
U KOMMYHHKAITMOHHBIX TEXHOJIOTUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OpraHU3ally
OHHBIX 3aJad C coOdroieHueM TpeOOoBaHUit
OPrOHOMUKH, TEXHHKH OE30MacHOCTH, TUTHEHBI,
pecypcocOepeeHns, TPaBOBBIX M ITHUYECKUX
HOPM, HOpM HH(GOPMAITMOHHON O€30MTaCHOCTH;

- BNIQJIETh  HABBIKAMH  PACIIO3HABAHUS U
3aIIUTHI uHbopMaluu, MH(OPMaLOHHON
0€30MacCHOCTH JTUYHOCTH

MPEIMETOB U 3a/1a4 U3 peaabHOU JKU3HH, BhIpaxaTh (HopMyliaMu
3aBHCHMOCTH MEXKIy BETUYUHAMU;

- YMETh ONEPUPOBATh MOHATUSIMU: TOXKIAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YPaBHEHUI
U HEPaBEHCTB, PAaBHOCWIBHOCTh YPaBHCHHH, HEPABEHCTB U
CUCTEM, pallMOHANLHBIC, HPPANUOHAIBHBIE, TIOKAa3aTeIbHEIC,
CTCIICHHBIE, JorapupMHUECKHE, TPUTOHOMETPHUYECCKHE
YpaBHEHHUS, HEPABEHCTBA U CUCTEMBI, YMETh PEIIaTh YPABHCHHSI,
HEPABEHCTBA M CHCTEMBI C TIOMOIIBIO PA3JIMYHBIX MPHEMOB;
pemarh ypaBHEHUS, HEPAaBEHCTBA M CHUCTEMBI C apaMETPOM;
NPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX CHCTEMbI JUIS PEIICHUS
MaTeMaTUYeCKHUX 3a/1a4 U 3aJa4 U3 Pa3jIM4HbIX 00JacTeil HayKu
U peaJIbHOM KHU3HH;

- yMeThb CBOOOJHO OINEPUPOBATh TOHSATHSIMHU: JIBXKCHHE,
MapajulebHBIA  TIEPEHOC, CHUMMETPHSI Ha IUIOCKOCTH W B
MPOCTPAHCTBE, MOBOPOT, MPEOOpa3OBaHUE MOAOOMS, MOJO0HBIC
(bUrypel; yMeTh pacro3HaBaTh paBHBIC U MOJOOHBIC (UTYPHI, B
TOM 4YHCIIE B TMPHPOJE, HCKYCCTBE, apXUTEKTYpe; YMETh
UCIIOJIb30BAaTh ~ I'COMETPHYCCKHE  OTHOIICHHS,  HAaXOIHUTh
reOMEeTPUUYECKUE BETHUUHBI (UIMHA, YTOJI, IOk, 00beM) Ipu
pEIIeHnH 3a7a4 U3 IPYruX y4eOHBIX MPEIMETOB U U3 pPeallbHOM
KU3HU

OK 03. IInanuposats u
peaan30BbIBAThH

B obnacTu 1yXxOBHO-HPaBCTBEHHOTO BOCITUTAHMUS:
- copMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS,

OTUYCCKOI'O ITOBCACHMU,

YMETb  ONEPUPOBATH  IOHATUSAMU:  PALMOHAIIBHBIE,
HPpPALMOHAJIBHEIE, MIOKa3aTeNbHbIE, CTEIICHHBIE,
jJorapumuyueckue, TPUTOHOMETPUUYECKHE  YpaBHEHMUSI

M
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COOCTBEHHOE
npodeccuoHaIbHOE U
JTUYHOCTHOE Pa3BUTHE,
MPEAPUHUMATEIBCKYIO
JEATEIHLHOCTh B
npodeccuoHaIbHOM
cdepe, UCoIb30BaTh
3HAHUS 110 PUHAHCOBOM
I'PaMOTHOCTH B
Pa3IUYHBIX KHU3HECHHBIX
CUTYyaIUsIX

- CIOCOOHOCTh ~ OLEHMBATh  CHUTYAalUI0 U
INPpUHUMATh OCO3HAHHBIC PCIICHHA, OPUCHTUPYSACH
Ha MOpPAJIbHO- HPAaBCTBEHHBIC HOPMBI M [ICHHOCTH;

- OCO3HAHWE JIMYHOI'O BKJIAga B IIOCTPOCHHE
YCTOMYHMBOTO OYTyIIEro;

- OTBETCTBEHHOEC  OTHONICHHE K  CBOUM
poautensM W (WIW) JPYTUM  4JiI€HaM CEMbH,
CO3JJaHHID CEMbM Ha OCHOBE OCO3HAHHOTO
NPUHATUS  LEHHOCTEM  CEMEWHOW JKU3HH B
COOTBETCTBHUH C TpaguliUsiMU Hapoa0B Poccuu;
OBnazieHue YHUBEPCAIbHBIMU  PETYISITUBHBIMU
JIEHCTBUSIMU

a) CaMOOpTraHU3aIUs:

- CaMOCTOSITEILHO OCYULIECTBJIAThH
[M03HABATEIbHYIO JeITEeIILHOCTD, BEISBIISITH
POOJIEMEI, CTaBUTH u dbopMyIupOBaTH,
COOCTBEHHBIE 3aJ1a49u B o0OpasoBarebHON

NesITeIbHOCTH U )KU3HEHHBIX CUTYAIHSIX;
- CaMOCTOSITEJIbHO COCTAaBJIATH IIJIaH PELICHMUS]
npobJeMbl € y4YeTOM MMEIOLIUXCS  PECYpCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTEHUH;

- JlaBaTh OLEHKY HOBBIM CUTYaIlHsIM;
Croco0cTBOBaTh (HOPMHUPOBAHUIO U MPOSBICHUIO
IIMPOKOM SPYIUIMHM B Pa3HbIX 00JaCTAX 3HAHUH,
MIOCTOSIHHO TIOBBIIIATh CBOW 00pa3oBaTeNbHBIN U
KYJIbTYPHBIH YPOBEHb;

0) CAMOKOHTPOJIb:

UCMOJb30BaTh TNpPHEMbl pe(IEKCUH Ui OLEHKH
CUTYalluH, BBIOOpA BEPHOTO PELICHMUS;

- YMETh OIIEHUBaTh PUCKH U CBOEBPEMEHHO
IIPUHUMATD PEILIEHUS 10 UX CHUKEHHUIO;

B) DMOIIMOHAJIBHBIN MHTEIUICKT, MPE/IOoIaratoniui
c(hOpMHUPOBAHHOCTb:

BHYTpeHHCﬁ MOTHBAIINU, BKJ'I}O"IaIOIJ_IeI\/'I
CTPpEMJICHUC K JOCTHIKCHHUIO 1TCJIU U YCICXY,
OIITUMU3M, MHUIUMATUBHOCTD, YMCHHC

HEPABEHCTBA, X CUCTEMBIL;

- YMETh OTNIEPUPOBATh MOHATUSIMH: MHOTOTPAHHHK, CCUCHHE
MHOTOTpaHHHMKa, KyO, MapajulejenuIe/, Mpu3Ma, HMUpaMuja,
durypa W TOBEPXHOCTh BpAIllCHUS, LWIMHID, KOHYC, IIap,
cdepa, ceueHus (UTypsl BpAIICHHS, IUIOCKOCTh, KAaCarOIIAasCs
cdepsl, IUIUHAPA, KOHYCA, TUIOMIAh TTOBEPXHOCTH MHUPAMUIEI,
NpU3MBI, KOHYCa, HWIMHIpA, IUIOmanb cdepbl, o0beM Kyoa,
MNPSIMOYTOJIBHOTO  MapaJUieNienuIiela, MUPAMUIbI, [PU3MBI,
WIMH]IPA, KOHYyCa, 1apa; yMEHHUEe U300paxaTh MHOTOTPAaHHUKU
Y TIOBEPXHOCTH BPAIICHHUS, UX CEUYCHHUS OT PYKH, C TOMOIIBIO
YEPTSIKHBIX WHCTPYMEHTOB M JJIGKTPOHHBIX CPEICTB; YMETh
pacmo3HaBaTh ~ CHMMETPHIO B TIPOCTPAHCTBE,  YMETh
pacro3HaBaTh MPaBUIbHBIC MHOTOTPAHHUKHY;

YMETh ONEPUPOBATh MOHITUSAMHU: MPSIMOYrOJbHAS CHUCTEMA
KOOpJMHAT, KOOPJAWHATHI TOYKH, BEKTOP, KOOPIUHATEI BEKTOPA,
CKaISIPHOE TPOW3BEJCHHUE, YroJd MEXIy BEKTOpPaMH, CyMMa
BEKTOPOB, IPOU3BEJCHUE BEKTOpAa HA 4YHCIO, HAaXOIHTh C
MOMOIIIBI0 M3YYEHHBIX (DOPMYJT KOOPAMHATHI CEPEIUHBI OTPE3Ka,
paccTosTHUE MEXKTY TBYMS TOYKAMU
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JIEHCTBOBATL, MCXO/S M3 CBOMX BO3MOKHOCTEH;

- SOMIIATHH, BKJIFOYAIOIIEH CIIOCOOHOCTD
MOHUMAaTh SMOIMOHAIBHOE COCTOSIHUE JPYTHUX,
YUYUTHIBATH ero npu OCYIIIECTBIICHUM|
KOMMYHHKAIIUH, CIIOCOOHOCTh K COYYBCTBUIO U
COTEPEKUBAHUIO;

- COIIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIHX|
CIIOCOOHOCTH BBICTPAWBATh OTHOIIEHUS C JIPYTUMU
TOIbMU, 3a00TUTHCS, TPOSBIATH HWHTEPEC H
paspeniaTb KOH()IUKTHI

OK 04. DdpdexTuBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE
Y KOMaHJIe

TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIILHOCTH

U CaMOOTIPEIeIICHHIO;

-OBJIaJICHHE HaBBIKAMU yueOHO

UCCIICIOBATEIILCKOM, MPOSKTHOW W  COLMAIBHOM

JeATSIIbHOCTH;

OBnanenue YHHUBEPCAIbHBIMU
KOMMYHHUKATHBHBIMH JICHCTBUSMHU:

0) cOBMeCTHAs IeSTCIILHOCTD:

- TIOHHMAaTh u UCIIOJIb30BATh
NPEeUMYILECTBa KOMAaHIHOW M WHAWBUAYAIBHOM

paboTHI; - NPUHUMATh IETH COBMECTHOW

JeATeLHOCTH, OpraHU30BbIBATh 17

KOOPJIMHUPOBATh JEHCTBUS IO €€ JOCTH)KEHHIO]

COCTaBJIATH IUIaH JCHCTBUH, pacrpelemsaTh poix d

y4EeTOM MHEHHM  Y4aCTHUKOB o0CyXIaTh
pe3yJIbTaThl COBMECTHON pabOTHI;

- KOOpIWHUPOBATH U BBINOJHATH pabOTy B
YCIIOBHSX peanbHOro, BUPTYaJIbHOT'O 17|
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

- OCYILECTBJIATH  IO3UTHUBHOE  CTPATErHYECKOE

MOBEJICHUE B PA3IUYHBIX CHUTYalMSIX, MPOSBIATH
TBOPYECTBO U BOOOpAKEHHE, OBITHh MHUITHATHBHBIM.
OBnazieHue YHUBEPCATBHBIMH  PETYJIATUBHBIMHU
JEUCTBUSAMMU:

T') IPUHSATHE ce0sl U IPYTUX JIIOACH:

- NPUHAMATh MOTHBBI M apTryMEHTBl JPYTUX

YMEThb ONEpPUPOBAaTh MOHATUSAMU: CIYYalHBIA ONBIT M|
ciydaifHOe COOBITHE, BEPOSITHOCTD CIIyYaifHOTO COOBITHS; YMETh:
BBIUUCIIAT BEPOSATHOCTb C MCIOJIB30BAaHUEM IpadUyecKux
METO/OB; HPUMEHATh (OPMYJIbl CIOKEHUS M YMHOXKEHUS
BEPOSITHOCTEW, KOMOHMHaTOopHBIE (akTel W  opMynsl mpu
pEIIEHNHN 3a/la4; OLIEHWBATh BEPOSITHOCTH PEANBHBIX COOBITHIA;
3HAaKOMCTBO CO CIy4YalHbIMU BEJIMYMHAMH; YMEHHE HPUBOAUTH:
IIPUMEpPHI MPOSBICHUS 3aKOHA OOJBIIMX YUCENl B IPUPOJIHBIX U
OOIECTBCHHBIX SBJIICHUSIX;

- yMEeTh CBOOOJHO ONEpUpPOBaTh MOHATUAMU: CTENEHb C
LIEJIBIM [TOKA3aTeJIeM, KOPEHb HAaTypaJIbHOM CTEIEHM, CTENEHb C
paloHaJIbHBIM [IOKa3aTejleM, CTeNeHb C JeHCTBUTENIbHBIM|

(BelleCcTBEHHBIM) IOKa3aTejeM, JiorapudmM Yucia, CHHYC,
KOCHHYC Y TAHT€HC IIPOU3BOJILHOIO YHUCIIA;
- YMETb CBOOOJHO OINEpPUpPOBaTh MOHATUSAMHU: TIpaduK|

¢yHKIMHN, 0OpaTHas QYHKIUS, KOMIO3ULIUS (PYHKINN, TUHENHHAs
¢byHKuus, KBajgpaTU4Has (QYHKLIMSA, CTeNeHHas QYHKIUSA C
LEJIBIM [TOKa3aTeseM, TPUTOHOMEeTpruYeckre (QyHKIMU, OOpaTHBIE
TPUTOHOMETPHUYECKHE byHKINH, MoKa3atesbHast n
Jorapupmuueckas GyHKINU; yMETh CTPOUTH rpaduku QyHKIIHIA,
BBINOJIHATH NPeoOpazoBaHus rpauKoB PyHKITHI;

- YMETh WCTOJb30BaTh Tpadukd (QYHKIHWHA IS H3YYCHUSs]
MPOIECCOB M 3aBUCHUMOCTEH TPH PEUICHWW 3aqad W3 JPYTUX
y4eOHBIX TMpEeIMETOB M M3 pEalNbHOM JKHU3HHU; BBIpAXaTh
(dbopMyTamMu 3aBUCUMOCTH MEX]Ty BeTHUYNHAMU;

- CBOOOJHO ONEPUPOBATh MOHATHSIMHU: YETHOCTh (DYHKIIHM,|
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JOJIEH TpU aHalIM3€e Pe3yJbTATOB JIEATEIHbHOCTH;
- MpU3HABaTh CBOE MPABO W MPABO IPYTHX JIOACH
Ha OIIMOKH;

pa3BHBaTh CIIOCOOHOCTh MMOHUMATh MUP C IMO3HUIIUN
JPYTOTO YeTIOBEeKa

NEPUOJIMYHOCTh  (DYHKIMM,  OTPAaHUYEHHOCTh  (DYHKIIHH,
MOHOTOHHOCTh ()YHKIIHH, SKCTpEeMyM (DYHKIMH, HauOoIblIee U
HauMEHbIIee 3HAa4YeHUS (YHKIMM Ha MPOMEXYTKE, YyMETb
IPOBOANTH UCCIIEIOBaHUE (DYHKIINH;

- YMETh UCIOJB30BaTh CBOWMCTBA M TpaduKu (YHKIUH IS
pelieHusT yYpaBHEHUH, HEPaBEHCTB M 3a/a4y C IapamMeTpaMu;
n300pakaTh Ha KOOPJMHATHOM IJIOCKOCTH MHOXECTBA PEIICHHUN
ypaBHEHH, HEPABEHCTB U MX CHCTEM

OK 05. Ocy1iiecTBisiTh
YCTHYIO ¥ TUCbMEHHYIO
KOMMYHHUKAIMIO HA
TrOCYJIapCTBEHHOM SI3BIKE
Poccuiickoit deneparuu
C Y4ETOM OCOOCHHOCTEH
COLIMAILHOTO U
KYJIbTYPHOTO KOHTEKCTa

B obGnacTu 3¢TeTHYECKOro BOCIIUTAHUS:
- 9CTECTUYCCKOC OTHOUICHHUEC K MHDPY,

BKJIIOYass  ACTETUKY  OblTa,  HAay4dHOIo  H
TEXHUYECKOI0 TBOPYECTBA, CIOPTa, TpyAa WU
OOIIECTBEHHBIX OTHOIICHHIA;

- CIIOCOOHOCTh BOCIIPUHUMATH
pa3auuHble  BUABl MCKYCCTBA, TpaJuluu U

TBOPYECTBO CBOETO M JPYTHX HAPOJAOB, OLIYIIATH
SMOLMOHAJIBHOE BO3JIEHCTBUE UCKYCCTBA;

- yOeXIEHHOCTh B 3HAYMMOCTH IS
JUYHOCTH U OOIlecTBa  OTEUECTBEHHOIO U
MHPOBOTO HCKYCCTBA, JTHUYECKUX KYJIBTYPHBIX]
TpagulUi ¥ HAPOJHOTO TBOPYECTBA;

- TOTOBHOCTh K CAMOBBIPQXKCHHUIO B
pa3HBIX BUIAX MCKYCCTBA, CTPEMIICHHUE IIPOSIBIATH
KauyeCcTBa TBOPYECKOH JIMYHOCTH;

OBnanenue YHUBEpCATbHBIMY]
KOMMYHHUKATHBHBIMH JICHCTBUSIMU:
a) oO1eHue:

- OCYILECTBISATh KOMMYHHMKAIIUU BO BCEX
cdepax KU3HU;

- pacrio3HaBaTh HeBepOaIbHbBIE CPEICTBY
oOIIeHusl, TOHMMATh 3HAUYEHHE  COIMAJBHBIX
3HAKOB, pacrio3HaBaTb MpEANOCBUIKY
KOH(MJIMKTHBIX CUTYalMi U cMATYaTh KOHQIUKTHL;
-pa3BEepHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY]

3pC€HHA C UCITOJIBb30BAHUECM A3BIKOBBIX CPEACTB

- YMETh OIEPUPOBATH MOHATUAMHU: CpelHee apupMeTHdecKoe,

Me/nuaHa, HauOoJblllee W HaUMEHbLIee 3HAueHHs, pa3Max,
JMCIIEPCHs, CTAaHAAPTHOE OTKJIOHEHUE YHCIOBOIO HAb0pa;
YMEHUE  W3BJIEKATh,  HHTEPIPETUPOBATH  WH(POPMAIHIO,

IpPEJCTaBICHHYI0 B Taliuuax, Ha JuarpaMmax, rpadukax,
OTpPaXKaloIlyl0 CBOMICTBA pealbHBIX IPOLECCOB U SBJICHM;
NPEJCTaBIATh WHPOPMALIUIO C MMOMOIIBIO TaOJIHIl M JHarpaMu;
HCCIEN0BATh CTAaTUCTHYECKHE [JAHHBIE, B TOM YHCIE C
IPUMEHEHHEM IpapUUECKUX METO/I0B U IEKTPOHHBIX CPEJICTB;

- YMETb  ONEPUPOBATH IOHATUSAMH: TOYKA, MpsAMasd,
IIJIOCKOCTB, IIPOCTPAHCTBO, JBYTPaHHBIN yroul,
CKPELIUBAIOIINECS IIpsIMBIE, [apajuieIbHOCTh "
NEPHNEHAUKYJIAPHOCTD MPSAMBIX M IUIOCKOCTEH, YIOJd MEXKNY)|
IPSAMBIMH, YIoJI MEXIAY NPAMOW M IIOCKOCTBIO, YTOJI MEKIY|
IIJIOCKOCTSIMU, PACCTOSIHAE OT TOYKHU JO IIJIOCKOCTH, PACCTOSTHUE
MEXIY MPSAMBIMU, PACCTOSHHUE MEKY IIOCKOCTSAMY;

YMETh MCHOJIb30BaTh MPH PELICHUH 33Ja4 M3y4eHHbIE (aKThl U
TEOpEMBI IJIAHUMETPUHN; YMEHHE OLEHUBATh pa3Mepbl 0OHEKTOB
OKPY’KaIOILEro Mupa
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OK 06. IIposaBnsaTh
rPpaKJIaHCKO- NaTpU
OTUYECKYIO TIO3ULUIO,
JIEMOHCTPHUPOBATH
OCO3HAaHHOE IOBEJICHUE
Ha OCHOBE TPaJauLH
OHHBIX 00IIIeUeTOBe
YECKUX LIEHHOCTEM, B

TOM YHCJIE C YIETOM
rapMOHH3aLUU
MEXHAIlMOHAIbHBIX U
MEXKPEJIUTUO3HBIX
OTHOILICHUH, IPUMEHSATH
CTaHJapThl
AHTUKOPPYILIUOHHOTO
MOBEJCHUS

- OCO3HaHHME O0yYArOIUMUCS
rpak1aHCKOW UJIEHTUYHOCTH;

- L[eJICHANIPaBICHHOE DPAa3BUTUE BHYTpPEHHEH
MO3UIMU  JIMYHOCTM HA  OCHOBE  JIyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEH HaponoB Pocculiickon
@enepauyy, HCTOPUYECKUX M HAIMOHAIbHO-
KYJIbTYPHBIX Tpajuluid, (OPMHUPOBAHHUE CUCTEMBI
3HAYUMBIX [IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYILIMOHHOTO MHPOBO33PEHUS
MIPaBOCO3HAHUS, 9KOJIOTHYECKOMN KYJIBTYpHI,
CIOCOOHOCTH CTaBUTH LIEJH U CTPOUTH KU3HEHHBIE
IUIaHBbI;

B yactu rpakaaHcKoro BOCIIUTaHUS:

- OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX MpaB U
0053aHHOCTEH, yBaKCHHE 3aKOHA U TIPABOTIOPS/IKA;
- NPUHATHE TPAAULIMOHHBIX HAIMOHAIBHBIX,
00IIeUeT0BEYECKUX T'YMaHUCTHYECKHUX u
JEMOKPAaTUYECKUX [IEHHOCTEH;

- TFOTOBHOCTh  IPOTHUBOCTOSITH  MJICOJIOTUY
SKCTpeMHU3Ma,  HallMOHaNM3Ma,  KceHodobuwu,
JUCKPUMHUHALIMU 110 COLMAJIbHBIM, PETUTHO3HBIM,
PacoBbIM, HALIMOHAIBHBIM MPU3HAKAM;

- TOTOBHOCTh BECTHU COBMECTHYIO
NEATEIBHOCTh B MHTEpecax  IPakJaHCKOTO
oOmiecTBa, y4yacTBOBaTb B CaMOYIPAaBJIECHUU B
0011e00pa3oBaTeIbHOM  OpraHU3aIMi M JIE€TCKO-
FOHOILIECKUX OpPraHU3aIUsX;

- YMEHHE B3alMO/IENCTBOBATH C
COITMATbHBIMA WHCTHTYTaMH B COOTBETCTBUHU C UX
GYHKIMSIMU ¥ Ha3HAYCHUEM;
- TOTOBHOCTb K
BOJIOHTEPCKOM €SI TEIbHOCTH;
MaTPUOTHYECKOrO BOCIIUTAHUS:

pOCCHUICKOH

T'YMaHUTAPHOU 51

c(OPMUPOBAHHOCTh POCCUUCKOW  TPakIaHCKOMH
HWJICHTUYHOCTH, IAaTPUOTU3MA, YBAKEHUS K CBOEMY)
HApOJy, YYBCTBA  OTBETCTBEHHOCTH  TMEpE]|

YMETh OIEPUPOBATH MOHATUAMHU: NPSAMOYTOJbHAS CHUCTEMA]
KOOpPAWHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPJAUHATHI BEKTOPA,
CKQJIIPHOE TPOU3BEACHHUE, YroJl MEXKIAy BEKTOpaMH, CyMMa
BEKTOpPOB, IPOM3BEICHHE BEKTOpAa HAa YHWCIO; HAaXOIUTh C
MOMOIIIBI0 U3YYEHHBIX (DOPMYIT KOOPAMHATHI CePEeIUHBI OTPE3Ka,
pacCTOSHUE MEXKIY ABYMS TOUKAMMU;

-yMeTh BBIOMpATh MOIXOAIINM U3y4YEHHBIH METO/I JIJIsl PEIICHUs]
3az1auy, pacno3HaBarTh MaTeMaTU4YECKue (bakThbI u
MaTeMaTUYECKUe

MOJIETIH B MIPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSIX, B HCKYCCTBE;
YMEHUE MPUBOAUTH MPUMEPbl MAaTEMaTHYECKUX OTKPBITUN
POCCUICKON 1 MUPOBOW MATEMAaTUYECKON HAYKH.

- YMETb OIEpUPOBaThb NOHATUSAMHU: CIYYalHBIA OMNBIT WU
ClIy4aifHOe COOBITHE, BEPOSITHOCTh CIIyYallHOTO COOBITHUS; YMETh
BBIYUCIIATH BEPOSTHOCTh C HCIOJB30BAHUEM T'PAPUUYECKUX
METO/IOB; TPHUMEHATH (OPMYJIBI CJIOXKEHHSI U YMHOXKCHHS
BEPOATHOCTEH, KOMOMHAaTOpHbIE (akTel W (QopMynsl MOpu
pEIIeHNHU 3a/lay; OLICHHWBATh BEPOSITHOCTH PEAJTbHBIX COOBITHIA,
3HAKOMCTBO CO CJIyYalHbIMM BEJIWYMHAMH; YMEHHUE NPUBOJUTH
MPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YUCEN B MPUPOJIHBIX U
OOIIECTBEHHBIX SIBICHUSIX




Ponunoii, ropnoctu 3a cBOM Kpaid, cBor0 Poauny,
CBOM S3BIK M KYJbTYpPY, HPOLLJIOE M HACTOSIIEE
MHOTOHAITHOHAJILHOT'O Hapoja Poccuu;
IIEHHOCTHOE OTHOIIICHHE K
rOCYJIapCTBEHHBIM CHUMBOJIaM, HCTOPUYECKOMY M
MPUPOAHOMY HACIIEIUIO, MAMSATHUKAM, TPaauLHUsIM]
HaponoB Poccum, noctmxenusim Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYAE;
uaeiHas yOeKIEHHOCTh, TOTOBHOCTH K
ciyxeHuro u 3amute OTeuecTBa, OTBETCTBEHHOCTh
3a ero cynb0y; OCBOEHHBbIE OOydYaroIIUMUCS
MEXITPEAMETHBIC MTOHSATHS U YHUBEPCATbHbBIE
yueOHbIe JIeHCTBHA (peryisTUBHBIE,
M03HABATENIbHbIE, KOMMYHUKATUBHBIC);
CIIOCOOHOCTL ~ MX  HCIIOJIL30BAaHUS B
[I03HABATEJIBHOW W COLMAJIBHOM  IIPAKTHUKE,
TOTOBHOCTh K CaMOCTOATEIbHOMY IJIAHUPOBAHUIO
U OCYIIECTBICHHIO y4yeOHOH  JESITeNbHOCTH,
OopraHu3any  y4eOHOTO  COTPYIHHMYECTBA  C
MeJarornyecKuMu paboOTHUKAMU U CBEPCTHUKAMH,
K YYacTHI0O B IIOCTPOEHUU WHIUBUIYAIbHOU
o0pa30BaTeNbHON TPAaeKTOPHUH;
OBJIQJICHUE HaBbIKAMU Y4EOHO-HUCCIIEA0BA)
TEJIbCKOW,IPOEKTHON U COLIMATIbLHON NEATEIIbHOCTH

OK 07. CogeiicTBOBaTh
COXpaHEHHIO
OKpY’KaIOIIEeH
cpenbl, pecypcocoe
PEKEHHIO,
MPUMEHSTH 3HaHUA 00
U3MEHEHHUHU KJIMMaTa,
TTPHHITAITHI
OepexIINBOTO
IIPOM3BOJICTBA,
3P PEeKTUBHO

HE MpPUHUMATh JEUCTBUS, NPUHOCSIINE BpENl
OKpY>Kalollleu cpere;

yMeTh  INPOrHO3MPOBaTh  HEOIAroNnpHUsITHHI
JKOJIOTMYECKHUE TOCIEACTBUS IPEATNPUHUMAEMBIX
JNEUCTBUN, TPEAOTBPALIATh UX;

pacIIUpUTh OMBIT JEATEIBHOCTH 3KOJOTHYECKOH
HaIPaBJIEHHOCTH;

pa3palaTeiBaTh IUIaH pELIEHUS MpPoOIeMBbl (
Y4ETOM AaHAJIM3a HUMEIIINXCA MATepUaIbHBIX Y
HEMaTepUaIbHBIX PECYPCOB;

OCYLIECTBIISATh  IICJICHANPABICHHBIA  ITOUCK

YMETh OINEpPUPOBaTh MOHATHAMH: (DYHKUHSA, HEIpepbIBHAs
GyHKIUS, TPOM3BOJAHASA, INepBoOOpa3Has,  OINpeAeseHHBIN
UHTETpaJl; yYMEThb HAaXOIUTh IPOU3BOJIHBIE DIIEMEHTAPHBIX

(GyHKUNH, MCTIONB3Ysl CIpaBOYHBIE MaTepHajbl; UCCIEAO0BATh B
MPOCTEHIINX Ciy4asX (PyHKIMH Ha MOHOTOHHOCTh, HaXOAMTb
HauOoNbIINE M HaMMEHBIINE 3HaueHUs (YHKIHA; CTPOUTH
rpauKd  MHOTOWIEHOB C  HCIOJB30BaHUEM  armapara
MaTEeMaTHUYeCKOro aHajiu3a; MPUMEHSITh MPOU3BOJIHYIO IpU
pelIeHnN 3a]a4 Ha JIBH)KEHUE; peuiaTh

MPAKTUKO-OPUEHTHUPOBAHHBIE  3a/a4yd Ha  HauOONbLINE |
HauMEHbIINE 3HAUYEHUs, Ha HAxXOXIEHHE IYTH, CKOPOCTH U

MEePeHOCca CPEJICTB M CIOCOOOB  NICHCTBUSI B

[yCKOpeHusi;
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JEICTBOBATH B poeCCUOHATILHYIO CPey; - YMETb  ONEpPUPOBaTh  MOHATHUSAMHU:  JBHKEHUE B
Ype3BbIYATHBIX - yMeTh NEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO W MPOCTPAHCTBE,  MOJOOHBIE  (UIYypsl B IPOCTPAHCTBE;
CUTYyaLHAX IIPAKTUYECKYIO 00JIACTH KU3HEACATEIbHOCTH; UCIOJIb30BaTh OTHOLIEHUE IJIOMIAJCH MOBEpXHOCTEH U 00BEMOB
- Ipelularath HOBbIE IIPOEKTHI, OLEHUBATH UAEU ¢ MOJOOHBIX (PUIYp IPU pPELICHUH 3a7ay;
MO3ULIUU HOBU3HBI, OPUTMHAJIBHOCTH, YMETh BBIUUCIIATH TN€OMETPUYECKHE BEJIUYMHBI (JUIMHA, YToll,
[IPaKTUYECKON 3HAYMMOCTH; wiomaap, 00beM, IUIOMAAb  IOBEPXHOCTH),  HCIOJIb3YS
- JaBaTh OLIGHKY HOBBIM CHUTYyallUsiM, BHOCHUTH M3y4€HHbIE (POPMYJIBI U METOMbI
KOPPEKTUBBI B AEATEIbHOCTD, OLIEHUBATH
COOTBETCTBHUE PE3YyIbTATOB LIEISIM
[IposBisifomuii 1 JEMOHCTPUPYIOIMH yBa)k€HHE K JIIOISAM TPYyJa, OCO3HAIOIIMNA LIEHHOCTh COOCTBEHHOrO TpYyJa.
JIP 4 Crpemsimiicss K GOPMUPOBAHHIO B CETEBOU Cpeie TMIHOCTHO U MPOPECCHOHATFHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTQ
clenay.
P 15 HacToliuuBblii B 1OBEJJIEHUM HOBBIX MH)KEHEPHBIX PELIECHUI 0 UX peallu3allid, B IOMCKE MCTHHBI, B pa3pelIeHUU
CJIO’KHBIX Mpo0IIeM
P 18 OTBETCTBEHHBIN 3a BBINOJIHEHHUE B3ATHIX O00S3aTENIbCTB, pPEAM3ALMI0 CBOMX HJEH U MOCIEACTBHUSI MH)XEHEPHOU

JESITEJIbBHOCTH, OTKPBITO MPU3HAIOUINI OIIMOKH

[IK 5.1. Cobupatp ucxoanbie
JTaHHBIC JUIS

3HATh.

OCHOBHBIE BHJABI M  TPOIEIypsl 00pabOTKH

HUMCTb HpaKTI/I‘leCKI/Iﬁ OIIBIT B:

YIpaBJIEHUU  INPOLECCOM  Pa3pabOTKU  NPWIOKEHUH ¢

pa3paboTku nH(pOpMaLIUK, MOJIETN M METOJbl pPEIIeHUs 3aJay| UCIOIb30BAaHUEM MHCTPYMEHTAIBHBIX CPENICTB;
IIPOEKTHON 00paboTKK MH(pOpMaLUH;
JOKYMEHTAllUu Ha | yMETh:
WH(OPMALIMOHHYIO | OCYILECTBISATh MOCTAHOBKY 3aJad IO 00paboTke
CUCTEMY. uH(pOpMaINH;
IIPOBOJIUTH aHAIN3 IPEIMETHON 001acTH;

1K 5.2. Pa3zpabatbiBaTh OCHOBHBIE IJIaT(MOPMBI JJIs1 CO3/1aHNUs, UCTIOIHEHUS] UMETh IPAKTUYECKUHN OTIBIT B:
MIPOEKTHYIO U ynpaJieHHUs HHPOPMALIMOHHOHN CUCTEMOI; oOecrieyeHnH cOopa JaHHBIX JAJS aHAIM3a HCIOJIb30BAaHUS U
JOKYMEHTALUIO YMETh: (bYHKIMOHUPOBAaHUS MH)OPMAIIMOHHON CUCTEMBI;
Ha pa3paboTKy OCYIIECTBJISTh  BBIOOp MOJENHM UM  CPEJICTBA
WH()OPMAIIMOHHOW | TOCTPOEHUsT  MH(OPMALIMOHHOW  CHUCTEMBI Y
CHCTEMBI B IIPOrPaMMHBIX CPEJICTB;
COOTBETCTBHH C

TpeOOBaHUSIMHU 3aKa34MKa.

1K 5.3. PazpabatsiBaTh 3HaTh: UMETh NPAKTUYECKUH OIIBIT B!
MOJICUCTEMBI OCHOBHBIE NPOLECCHl  YIpaBIECHHUS MPOEKTOM|  MPOrpaMMHMpPOBAaHHMM B COOTBETCTBUU C TpPeOOBAHUSIMU
0€3011acHOCTH pa3paboTKu; TEXHUYECKOT'0 3aJJaHus;
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HH(pOPMAITMOHHOM
CHCTEMBI B
COOTBETCTBUH C
TEXHUYCCKUM
3aJJaHHUEM.

YMETb:
UCIIOJIb30BATh AITOPUTMBI o0paboTku

MHGOPMALMHY IS PA3THYHBIX TPHIIOKEHHIA;

[IK 5.4. ITpousBoauth
pa3paboTKy MoxyJieit
MH(OPMALMOHHOM
CHCTEMBI B
COOTBETCTBHUH C
TEXHUYECKUM
3aJJaHUEM.

3HaTh:
OCHOBHBIC
pa3paboTKu;
YMETh:
pelaTh IPUKIIaJIHbIE BOIIPOCHI IPOIrPAMMUPOBAHUSA
U SI3bIKA CIIEHAPUEB JUISI CO3/IaHUS TIPOTPAMM;

MPOLIECChl  YIPaBJICHUS MPOEKTOM

HUMETh NIPAKTUYECKUH OIBIT B!
[IPOrpaMMUPOBAHUU B COOTBETCTBUU  C
TEXHUYECKOI'O 3a/1aHMS;

UCIIOJIb30BAHUM KPUTEPUEB OLICHKHM KayecTBa U HAJIEKHOCTH
(byHKIMOHUPOBaHUS HH)OPMAIITIOHHOW CHCTEMBL;

TpeOOBaHUIMU

[IK 5.5. OcyuecTBasTh
TECTUPOBaHUE HHPOPMA
LIUOHHOM CUCTEMBI Ha
3Tare ONbITHOW SKCILTY

3HaTh:

OCHOBHBIC MOJICII TTOCTPOCHUS MH(DOPMAIIMOHHBIX,
CHCTEM, HX CTPYKTYpPY, OCOOCHHOCTH U OOJIACTH
MIPUMCHCHHS,

UMETh MPAKTUYECKUHN OTIBIT B:

MPUMEHEHUH METOAMKA TECTUPOBAHUS
MIPUIIOKEHU;

OTIpE/ICIICHUU COCTaBa OOOPYAOBAaHUS M MPOTPAMMHBIX CPEIICTB

pa3pabaTbIBacMbIX

aranuu ¢ pukcanmen YMETb: pa3paboTku MH(YOPMALIMOHHON CUCTEMBI;
BBISIBIICHHBIX OIIMOOK | pa3pabaThiBaTh rpadudecKuit uHTEepdeiic
KOJIMPOBAHUS B pa3pala | MPUIIOKEHHUS;
THIBAEMBIX MOYIISIX
UH(POPMALIMOHHOM CUCTEMBI.
[IK 5.6. PazpabarbiBaTh 3HaTh: MMETh MPAKTUYECKUH OTIBIT B:

TEXHUUYECKYIO
JIOKYMEHTAIU IO
Ha 3KCIUTyaTallHIo
MH(pOpPMaLOHHON
CUCTEMBI.

METO/BI U CPEeACTBA MPOCKTHUPOBAHHUSA, PA3pabOTKH
Y TECTUPOBaHUS HH(POPMALIMOHHBIX CUCTEM;

YMETB!

CO3/1aBaTh U YIPABIATh IMPOEKTOM IO pa3paboTkKe
MPUIIOKEHUS;

pa3paboTKe JOKYMEHTAIUH O IKCIUTyaTallui HHPOPMAIIHOHHOM
CHCTEMBEI,

[IK 5.7. IlpousBoauthb
OLICHKY MH(popMalu
OHHOM CHUCTEMBI
JUTSL BBISIBJICHUS
BO3MOKHOCTH
€€ MOJICpHU3AIIUH.

3HaTh:

CHUCTEMY CTaHIAPTU3AINH, CEePTUDUKAIUN U
CUCTeMY OOeCTieUeHHUs KauecTBa MPOAYKIIUH.
YMETh:

MPOEKTUPOBATh M pa3padaThiBaTh CUCTEMY IO
3a/IaHHBIM TPEOOBAHMAM U CHIEITU(DUKAIUSM.

UMETb MIPAKTUYECKUNA OIBIT B!

NPOBEJCHUN  OIEHKHM  KauecTBa U  DKOHOMHYECKOU
3G PEKTUBHOCTH HH(OPMAIIMOHHOM CHCTEMBI B PaMKax CBOEH
KOMIIETEHIINH;

MOJIUGBUKAIIMH OTJACIBHBIX MOAYJIEH HH(POPMAIIMOHHOM
CUCTEMBI.

[IK 6.1. PazpabaTsiBaTh
TEXHHYECKOE 33aJaHNe

3HaThb:

PEriIaMCHTBI W HOPMBI 110 OOHOBJICHHIO M

UMETh NPAKTUYECKUH OIIBIT B!
WHCTAJUISIIIMM, HACTPOMKAa M CONMPOBOXKJIEHUE MH(OPMaLMOHHON
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Ha COITPOBOXICHUC

TEXHUYECKOMY COIIPOBOXIACHUIO O6CJ'Iy>KHB3€MOI>i

CHCTCMBI,

nH(pOpMaLOHHON MH(OPMALIMOHHON CUCTEMBI; BBIMIOJTHEHUH PErJaMeHTOB 10 OOHOBJICHMIO, TEXHUYECKOMY
CUCTEMBI. YMETh: COIPOBOKICHHUIO ¥ BOCCTAHOBJICHHUIO JTAHHBIX WH()OPMAIIMOHHON
OCYILIECTBIISATh HACTPOWKY HH(POPMAIMOHHOH| CUCTEMBI.
CUCTEMBI JUTSt I10JIb30BATENS COIJIACHO,
TEXHUYECKON JTOKYMEHTAIINH;
I1K 6.2. BeinosHsITh 3HATh: HMMETh MPAKTUYECKUM OIBIT B:
WCIPaBIICHUE OIUOOK periiaMeHTbl ¥ HOpPMbI 10 OOHOBJICHHIO H|  HHCTAJULIMH, HacTpoMKa u COMPOBOXKIACHUE

B IIpOIrpaMMHOM KOJ€E

TCXHUYCCKOMY COIIPOBOXKICHHIO 06CJ'Iy>KI/IBaeMOI71

MH(OPMALIMOHHON CHUCTEMBI;

WH(OPMAITMOHHOU MH()OPMAIIMOHHON CHCTEMBI; BBITIOJIHCHUHM PETJIAMEHTOB 10 OOHOBJICHHIO, TEXHUYECKOMY]
CUCTEMBI. YMETh: COTPOBOKACHHUIO M BOCCTAHOBJICHUIO TaHHBIX HH()OPMAIIMOHHON
OCYIIECTBJISITh HACTPOUKY HH(POPMALMOHHOM| CUCTEMBI.
CUCTEMBI JUTSL M0JIb30BaTENS COTJIACHO,
TEXHUYECKON JOKYMEHTAIINH;
[1K 6.3. Pa3zpabatsiBath 3HaTh: HMMETh MPAKTUYECKU OIBIT B:
00ydJarouryro JOCTUKEHHSI MUPOBOM M OTEUECTBEHHOW|  HMHCTaJUISLUH, HacTporkKa 51 COIIPOBOXKICHUE
JIOKYMEHTAIUIO nHDOpPMATUKK B OO0JACTH HWHTEIUIEKTyaau3aluu| HHPOPMAIIMOHHON CUCTEMBI;
JUTSI TIOJTh30BaTeNiel | HHPOPMAITMOHHBIX CUCTEM; BBITIOJIHCHUHM PETJIAMEHTOB 10 OOHOBJICHHIO, TEXHUYECKOMY]
uH(MOPMaLIOHHON YMETh: COTPOBOKACHHUIO M BOCCTAHOBJICHUIO TaHHBIX HH()OPMAIIMOHHON
CUCTEMBI. paspabarbeiBaTh OOy4arol[e MaTephasibl sl CUCTEMBI.
M0JIb30BaTeNei no JKCIUTyaTaluy
MH()OPMAITMOHHBIX CHCTEM.
[IK 6.4. OueHnBaTh KauecTBO| 3HATh: MMETh IIPAKTUYECKHUM OIIBIT B:

Y HaJIeKHOCTh (DYHKIMO
HUPOBaHMS HHPOpMaLIU
OHHOW CHCTEMBI B
COOTBETCTBUH C KPUTEPH
MU TEXHUYECKOTO 3aJaHHUs.

IIPUMEHATh OCHOBHBIE MPAaBWIA W JOKYMEHTHI
cucreMbl cepTudukanmu Poccuiickoit @eneparnuu

MOJINTUKY  O0€30MacHOCTH B COBPEMEHHBIX
MH(POPMALMOHHBIX CHCTEMAX;

WHCTAJUTALIH, HacTporkKa 3
MH(OPMALIMOHHON CHCTEMBI;

BBITIOJIHCHUHM PETJIAMEHTOB 10 OOHOBJICHHIO, TEXHUYECKOMY]
COTMPOBOKIACHHUIO M BOCCTAHOBJICHHUIO TAHHBIX WH()OPMAIIMOHHON

CHUCTCMBEI.

COTIPOBOXKIICHHUE

[IK 6.5. OcyiecTBasiTh
TEXHUYECKOE COIPOBOXK
JleHue, OOHOBJIEHNE U

BOCCTAaHOBJIEHHE JTAHHBIX
WH(POPMAIIMOHHOM CHUCTE
MBI B COOTBETCTBHH C

TEXHUYECKUM 3aaHHEM.

3HaTh:
MIPUHIIMITBI pa0OThI SKCIIEPTHBIX CHCTEM.
YMmeTs:
OCYILECTBIATh HACTPOUKY HH(POPMAIIMOHHOIM
CUCTEMBI JUTS II0JIb30BaTENIA COIJIaCHO
TEXHUYECKON JOKYMEHTAINH;

MUMETh IPAKTUYECKUH OIIBIT B:

WHCTaJULSILWH, HacTpoWKa
MH(POPMALIMOHHOM CUCTEMBI;
BBITIOJTHEHUH PETIIAMEHTOB M0 OOHOBJIEHUIO, TEXHUYECKOMY
COITPOBO’KJICHUIO U BOCCTAHOBJICHUIO JAHHBIX UH(OPMAIIMOHHON
CUCTEMBI.

n COITPOBOXKACHUEC
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1. Crpykrypa u conepxaHue 001eo0pa3oBaTeJbHON JUCHUNINHBI

2.1. OO0bem AUCHMILVINHBI U BUABI Y4eOHOH padoThl

Bup yueOHoii padoThl Oobvem ¢
yacax

MakcumalibHas y4eOHas Harpyska (Bcero) 232

O0bem o0pa3oBaTe/IbHOI NPOrPaMMbl JHCHUTIINHBI 216

B 1.4.

OcHoOBHOe co/lep:KaHue 216

B T. Y.:

TeopeTHyYecKoe 00ydyeHue 136

MIPaKTUYECKHUE 3aHITUSI 80

HpO(l)eCCI/IOHaJIbHO-OpI/IeHTI/Ip()BaHHOB CoAEpKaHuEC (cozlep)lcalme

34
NPUKJIATHOTO MOIYJIs1)
BT. U..
TeopeTHyecKoe 00ydueHue

4
MIPAKTUYECKUE 3aHATHS 30
CamocrosiTenpHas padbora 16
NuanBuayabHbIi NPOEKT (1a/HeT) HET
Koucyabranus 2

IIpomexyTouynas arrecTanus (IK3aMeH)

23




2.1. TemaTuyeckuii VIaH U COJePKAHUE TN CIUIIMHBI

Conep:xkanue yuyeOHOro Mmarepuasa (0CHOBHOE M PO(eccCuoHATIbLHO-

HaumenoBanue N O0bém dopmMupyembie
OpPHEHTHPOBAHHOE), J1a00PATOPHbIE H NPAKTUYECKHE 3aHATHS, NPUKJIATHOM
pa3aesioB U TeM MOJTY.Tb (IIPH HATHHHH) 4yacos KOMIIeTEeHIIUH
1 2 3 4
OcHoOBHOE co/lep:KaHue
Paznea 1.
IToBTOpEHHKE KypCa 16
MaTeMaTHKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Coaepixanue y4eOHOro MaTepuasa
Iemb 1 331291 MATEMATUKH| Basoppie 3HAHMS U yMEHHS 110 MATEMATHKE B IPO(ECCHOHANBHON U B [I0BCEIHEBHOM 2
it OCBOCHHH JeSITEIbHOCTH.
CIeHHaIbHOCTH KomOunupoBanHoe 3aHsiTue
Conep:xanue yueOHOro MaTepuaJia
Tema 1.2 JleiicTBHSI HAJT TIOJIOKUTEIIEHBIMHU M OTPUIIATSIIBHBIMH YUCIIAMH, OOBIKHOBEHHBIMHU U OK-01. OK-02
Yucrna u BBIYUCIICHUS. JeCATHUHBIME IPOOSIMH. 2 OK-0 4’ OK-0 5’
Beipaxenus u JleiicTBUs cO cTeneHsIMU, (HOPMYJIIbI COKPAIIEHHOTO YMHOKECHHS. ’ ’
npeodpasoari KomMOuHIpOBaHHOE 3aHATHE JIP-4, JIP-18
IK-5.1, TIK-5.2
IIpogeccnonaIbHO-OPHEHTHPOBAHHOE COAEPKAHUE TIK-6.1, TIK-6.3
Tema 1.3. (comeprxkaHue NPUKJIATHOTO MOTYJISA)
I'eomerpust Ha riockocTd | Copep:kaHue y4eGHOro MaTepHaJia 5
Buel mockux GUTyp U UX TUIOIIATE.
[IpakTUKO-OpHEHTUPOBAHHBIE 337]a4l B Kypce T€OMETPUH Ha TUIOCKOCTH
IIpakTHYeckoe 3aHATHE
Tema 1.4 Conep:kanue y4eOHOIro MaTepuaa
[TpocThie MpOIEHTHI, pa3Hble CIIOCOOBI HX BhIYHCICHUS. CII0KHBIE TPOIICHTHI 2

HpOHeHTHBIe BBIYUCICHUSA

HpaKTl/l‘leCKOB 3aHATHE
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Tema 1.5 Conep:kanue y4eOHOro MaTepuasa
YpaBHeHus ¥ HepaBeHcTBa | JIMHEWHbIE, KBapaTHBIE, APOOHO-TMHENHBIC YPABHEHHS U HEPABEHCTBA 2
IIpakTHyeckoe 3aHATHE
Tema 1.6 Conep:xanue yueOHOro MaTepuaJia
CHUCTeMBl  ypaBHCHHIL CriocoOpl pelieHus: CUCTEM JUHENHBIX ypaBHeHUH. [lonstus: matpuna 2x2 u 3x3,
U HEpABCHCTB onpeaenuTenb MaTpulbl. Meron ["aycca. CucTeMbl HETMHEHHBIX YPAaBHEHUI. 4
Cucrembl HEpaBEHCTB
KomOunupoBanHoe 3aHsiTHE
Conep:kanue y4eOHOTro MaTepuaa
Tema 1.7 Brruncnenus u npeoOpa3oBanus. Y paBHEHHs U HEpaBeHCTBA. [ 'eomeTpus Ha
BxonHo#1 KOHTPOJIb TIJIOCKOCTH 2
KourpoJabHnas padora
Paznen 2
IIpsimble 1 MJIOCKOCTH 14/12
B IPOCTPAHCTBE
Conep:xanue yueOHOro MaTepuaJia
Tewma 2.1. [Ipeamer crepeomerpun. OCHOBHBIE TIOHATHS (TOYKa, TNIpsiMasi, IUIOCKOCTb,
OCHOBHBIE [OHITHUSI MIPOCTPAHCTBO). OCHOBHBIE ~ aKCHOMBI ~ CTEPEOMETPHHU. [Tepecekaromuecs, 2
CTEepeOMETPHH. MapajuleJIbHble W CKpeumuBampomuecss  npsMele.  [Ipu3Hak W CBOWCTBO
Pacrioniosxkenue MpaMbIx i | CKPEIMBAIOIIMXCS MPAMBIX. OcHOBHBIE IPOCTPAHCTBEHHBIE QUTYPHI. OK-01, OK-03,
IIOCKOCTEH KomOunnupoBanHoe 3aHsiTHE OK- 04, OK-07,
Conep:kanue yueGHOro MaTepuaJa JIP-15, JIP-18,
Tema 2.2. [TapannensHbie npsmas W 1uiockocTb. Omnpenenenue. [lpusnak. CpoiictBa (C TIK-5.1, TIK-5.2
TTapasiensHOCTS IPAMBIX, noka3aTensctBoM). Ilapamnensusle miockoctu. Onpenenenue. [Ipusnak. CpoiicTBa , gi:g .Z, gi:gi
A4, .

IIPSIMOM M INIOCKOCTH,

(c moxazarenbcTBOM). TeTpadp u ero snemMeHThl. [lapannenenumnen U ero IeMEHTHI.
CpoiicTBa TPOTUBOIOJIOKHBIX TIpaHEd M JHAroHAJIEW  mapauieNenunesa.

IIIOCKOCTCH IToctpoenue ceueHnii. Pemenue 3anau.
KomOnHnpoBaHHoe 3aHsAITHE
Tema 2.3. Conep:xanue yueOHOro MaTepuaJa
HepnenmKyIsIpHOCTh | [leprneHauKyNsApHbIE MpsMble. [lapannenbHble psaMble, TepPHEHIUKYIIPHBIE K

NpSIMBIX, IPSIMOM U
IUIOCKOCTH, TNIOCKOCTEH

iockocTy. [Ipu3Hak nepneHIuKyIsIpHOCTH MPSIMON U TUIOCKOCTH. JloKa3aTenbCTBO.
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Ilepnenaukynsap u HakJIoHHad. lleprneHauKyIspHBIE IUIOCKOCTH.
[Ipu3Hak nepneHauKyJIApHOCTH INIOCKOCTEN. [loka3aTenseTBo.
PaccrosiHus B mpocTpaHCcTBe

KomOunupoBanHoe 3aHsiTHe

Tema 2 .4. Conep:kanue y4eOHOIro MaTepuaa
Teopema 0 Tpex TeopeMa o Tpex nepneHauKyIsapax. JJoka3aTenbCTBo. Yoyl MeKAy NPsAMOU U
NepIeHAMKYIIAPax IJIOCKOCTBIO. YTOJ MEXIY TNIOCKOCTSIMHU
KomOunHnpoBaHHoOe 3aHATHE
Tema 2.5. IpodeccHonaabHO-OPHEHTHPOBAHHOE COlEP/KAHNE
[TapayenbHsie, (copep:kaHue MPUKJIATHOTO MOIYJIA)
[IEPICHANKYIIAPHBIC, Coaep:xaHue yueOHOro MaTepuaJia

CKPCHIUBAOIIHUEC ITPSAMBIC

Axcuomsl  crepeoMeTpun. IlepneHauKyIIpHOCTE MIPSAMOM U INIOCKOCTH,
[IapaJUIEIBHOCTD JBYX IPSIMBIX, IEPIEHANKYISIPHBIX IIIIOCKOCTH,
MEPIEHIUKYISIPHOCTD IIJIOCKOCTEN

IIpakTH4yeckoe 3aHATHE

Tema 2.6.

Pemenue 3anayu. [Ipsimblie u
IJIOCKOCTH B ITPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaJia

Pacnonosxenue npsMbIX U INIOCKOCTEN B IPOCTpaHCTBE. [IepreHIuKyIsapHOCTb U
MapajuIeIbHOCTb NMPSMBIX U IIockocTel. CKperuBarommecs npsimbie

Konrtpoabnas padora

CamocTosrenbHas padora o Teme «Teopema 0 Tpex HneprneHauKyIsIpax»

Paszpen3.
Koopaunatsl 1 BeKTOpBI

Tema 3.1
JlexapToBbI KOOPINHATHI B
npocTpaHcTse. PaccTosiHue

MEX1y IBYMSI TOUKaMHU.
Koopaunatsl cepennHbl
OTpe3Ka

Conep:xaHue y4eOHOro MaTepuaJia

JlekapTOBBI KOOpIMHATHI B TpocTpaHcTBe. [Ipocreitmme 3axaun B KOOpAMHATAX.
PaccrosiHue mexny 1ByMs TOUKaMH, KOOPJIMHATHI CEPEIMHBI OTPE3Ka

KomOuHnupoBanHoe 3aHsiTHE

OK-02, OK-03,
OK-04, OK-07,
JIP-4, JIP-15
TK-5.1, TTK-5.3,
TK-5.7, TIK-6.1,
TK-6.4, TTK-6.5
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Tema 3.2

BekTopsl B mpocTpaHCTBE.

Conep:kanue y4eOHOro MaTepuasa

BexTops! B npocTpancTBe. Cll0’)KEHNE U BBIYUTAHUE BEKTOPOB. Y MHOYKEHUE BEKTOPA

CkansipHoe npousseneHue | 13 HHCIO. Kommnanapubeie BekTOpbl. CKaJlsipHOE IPOU3BEIACHHE BEKTOPOB.
BEKTOPOB Pa3noxxeHne BeKTOpa 10 TpeM HEKOMIUIaHApHBIM BekTopaMm. KoopauHaTsl BEKTOpa, 2
CKaJISpHOE MPOU3BEJCHHE BEKTOPOB B KOOPAMHATAX, YIOJ MEXAY BEKTOPAMHU, YroJl
MEXIy HPSIMON U TUIOCKOCTBIO, YTOJI MEXKIY IMJIOCKOCTSAMU. YpaBHEHUE IUIOCKOCTH.
['eomeTpuyeckuii CMbICT ONIPEACIUTENS 2X2
Kom0unHupoBaHHoe 3aHsATHE
Tema 3.3 IIpogeccnonanbHO-OpHMEHTHPOBAHHOE COJleP:KAHME
IIpakTuko- (conep:kaHue MPUKJIATHOTO MOIYJIA)
OPHCHTUPOBAHHBIC 3371491 | ConmepxaHue y4eOHOI0 MaTepuasa )
Ha KOOPIIMHATHOH Koopannataas miockocts. BerauciieHre paccTosIHUM U IUIOIAAECH Ha INIOCKOCTH.
INIOCKOCTH KosrdecTBeHHBIE pacyeThl
IIpakTH4yeckoe 3aHATHE
Conep:xanue yueOHOro MaTepuaJia
Tema 3.4 JlexapToBbl KOOpAMHATHI B MpoCcTpaHCTBE. BekTtopsl B npocTpancTBe. ClloKeHHEe U
Pelnene 3aat. BBIUMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uuciio. KoMmIiuiaHapHble BEKTOpHI. )
KOOp/MHATHI H BEKTODEL CkansipHoe  IpOU3BEJIEHUE BEKTOPOB. PaznoxxeHne  BekTopa 1O  TpeM
HEKOMIUTaHapHbIM BekTopaM. [Ipocteiimne 3amaun B koopauHatax. KoopanHaTsl
BEKTOpA, PacCCTOSHUE MEX]ly TOUKaMH, KOOPJIUHAThl CEPEIUHBI OTPE3Ka, CKAIIPHOE
MIPOU3BEJCHNE BEKTOPOB B KOOPAMHATAX, YO MEXAY BEKTOpaMH, Yroll MEX.Y)|
NPSIMO U TUIOCKOCTBIO, YTOJI MEXY IIIOCKOCTAMHU
KonTtpoabnas padora
Paznen 4.
OCHOBBI TPHTOHOMETPHH. 28/24
Tpuronomerpuyeckue OK-01, OK-03,
pyHKIHMT OK-04, OK-05,
Tema 4.1 Coaep:xanme y4eOHOro MaTepuajia ng_-slf’ 1J‘I[§-_15821
Tpuronomerpuyeckue Paguannas mepa yria. I[ToBopoT Touku BOKpYr Haudana KoopauHaT. OmnpezencHue HK-5.6: HK-6.1:
(GYHKIMH TIPOM3BOJILHOTO | CHHYCA, KOCHHYCA, TAHI'€HCAa U KOTAHTE€HCA. 3HAKM CHHYCA, KOCUHYCA, TAaHT€HCA U 4 TK-6.3, T1K-6.5

yria, ynciia. Paguannas u
rpajaycHas Mepa yria

KOTAHI'CHCA 11O YCTBCPTIM. 3aBHUCHMOCTD MCKAY CHUHYCOM, KOCUHYCOM, TAHTCHCOM U
KOTAHI'CHCOM OJJHOI'O 1 TOTI'O K€ yIJia
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KomOuHnupoBanHoe 3aHsiTHE

Tema 4.2 Coaep:xanue yueOHOro MaTepuaJia
OcHoBHbIC Tpuronomerpuyeckue Toxaectsa. CuHyc, KOCHHYC, TAHT€HC ¥ KOTaHT'€HC YTJIOB O U
TPUTOHOMETPHICCKUC | - o DOpMyJIbI TPUBEICHHUS
TOK]IECTBA.
KomOunupoBanHoe 3aHsiTHe
DopMyJIbl IPUBEACHUS
Tema 4.3 Conep:xanue yueOHOro MaTepuaJia

CuHyc, KOCUHYC, TAHI'€HC
CYMMBI U pa3HOCTH JIBYX
yIJI0B
CuHyC 1 KOCHUHYC
JNBOMHOTO yria. opmyiibl
MIOJIOBUHHOTO yTJIa

Cymma u pasHocTh cuHycoB. Cymma M pa3sHOCTb KOCHMHYCOB. CHHYC M KOCHHYC
nBorHoro yrma. @opmynbl TonoBMHHOTO yrima. IlpeoOpa3oBaHusi CyMMbl
TPUTOHOMETPUYECKUX (QYHKIMA B MPOU3BEIEHUE M MPOU3BEICHUS B CyMMY.
Breipakenue TpuUroHoMmeTpuueckux (QyHKIMHA 4epe3 TaHIeHC MOJIOBHHHOIO
aprymenra. [IpeoOpa3zoBanusi IpOCTEHIINX TPUTOHOMETPHUECKUX BhIPAKECHUIA

KomOunupoBanHoe 3aHsiTue

Tema 4.4

@DyHKIUYU, UX CBOMCTBA.
CrocoOsI 3amanus

Conep:xanue yueOHOro MaTepuaJia

OO6nacTp omnpeneneHus: © MHOXKECTBO 3HaueHUH QyHKmiA. YETHOCTD, HEUETHOCTB,
nepruoAndHOCTh PyHKIMNA. CriocoObl 3aaHus HYHKITHIA

dyHKIMit KomOunupoBanHoe 3aHsiTue
Conep:xanue yueOHOro MaTepuaJia
Tema 4.5 OO6nacte ompeseneHuss 1 MHOXECTBO 3HAUEHUH TPUTOHOMETPUYECKHX (DYHKIIMH.
Tpuronomerpuyeckue YéTHOCTh, HEYETHOCTD, NEPUOIUYHOCTD TPUrOHOMETpUYeckuX (yHkmi. CBoiicTBa
(GyHKIIUH, MX CBOMCTBA U | U rpaduku QYHKIMIA y = COS X, y = sin X, y =tg X, y = ctg X.
rpadguku Kom0ununpoBanHoe 3aHsiTHE
Tema 4.6 Coaep:xaHue yueOHOro MaTepuaJa
[Ipeobpazoanue rpaQuKoB| Cycarye u pacTsvkeHne rpadKOB TPUIOHOMETPHHEECKUX ()yHKLIHAA.
TPUTOHOMETPIHMCCKIX | TTpeoGpa3oBaHie rpakoB TPUTOHOMETPHUECKUX (YHKIIHIT
KITAH
bynKu IIpakTHYeckoe 3aHATHE
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJlePKAHUE
Tema 4.7 (comep:kaHue MPUKJIATHOTO MOTYJIsT)
Ornncanue - o
Hcnonb30BaHne CBOMCTB TPUTOHOMETPUUECKHUX (QYHKIIMI B MPOQPECCHOHANBHBIX
MIPOU3BOJICTBEHHBIX

3amagax
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MIPOIIECCOB C MOMOILBIO
rpadukoB GyHKIHI

IIpakTHyeckoe 3aHATHE

Tema 4.8 Coaep:xanue yueOHOro MaTepuaJia
OO6parnblie OO6parnbie TpuronomeTpuueckue GyHkiuu. x cBoicTBa u rpaduxu
TPUTOHOMETpHYECCKHE | KoMOMHUpOBaHHOE 3aHSITHE
byHKIHH
Conep:kanue y4eOHOIro MaTepuaa
Tema 4.9 VpaBHeHHE oS X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a. PereHne
TpHUroHOMETpHUECKHUE TPUTOHOMETPUYECKUX ypaBHEHHIA OCHOBHBIX THIIOB: HPOCTEHIITHE

YpPaBHEHUSA U

TPUTOHOMCTPUYCCKHUEC YPAaBHCHUSA, CBOAJAIIMUECCA K KBaJApaTHBIM, PCIIACMbIC
Pa3JI0KCHUECM HAa MHOXHUTCIIN, OJHOPOAHLIC.

HEPABCHCTBA
[Tpocreiinme TPUrOHOMETPHYECKHE HEPABCHCTBA
Kom0uHupoBaHHoOe 3aHATHE
Tema 4.10 Coaepixanue yueOHOIro MaTepuasa
Cucrembl CucreMbl MPOCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUN
TPUTOHOMETPUUECKUX | KoMOMHUpPOBAHHOE 3aHSITHE
YpaBHEHUU
Tema 4.11 Conep:xanue yueOHOro MaTepuaJia
Pemenne 3anau. OcHoBbl | [IpeoOpa3oBaHie TPUTOHOMETPUIECKUX BhIpaXKEeHUH. Pererne
TPUTOHOMETPHH. TPUTOHOMETPUYECKHUX YPaBHEHUI M HEPABCHCTB B TOM YHCJIC C UCTIOJIB30BaHUEM
Tpuronomerpudeckue | CBOWCTB (QyHKIMH.
yHKIIR KounrpoJabHnas padora
CamocTtosTtenbHas pabora o Teme «l[IpukinanHoe npuMeHeHHe
TPUTOHOMETPUUECKUX (DYHKLIHI»
Pasznea S.

KoMmiekcHbIe ynciia

Tema 5.1
KommiekcHrlie uncia

Conep:xanue yueOHOro MaTepuaJia

ITonste xomiuiekcHoro uucia. CoNpsKEHHbIE KOMIUIEKCHBIE YHCIIA, MOAYJIb U
apryMeHT KoMmIulekcHoro d4ucna. @dopma 3amucu  KOMIUIEKCHOIO — YHUCIIA
(reomeTpuyeckasi, TPUTOHOMETpHUECKast, anredpandeckas). ApupmeTnueckue
JENCTBUS C KOMILJIEKCHBIMU YHCIIaMU

KomOnHnpoBaHHoe 3aHATHE

OK-01, OK-02,
OK-04, OK-05,
JIP-4, JTP-18,
TK-5.1, TIK-5.2,
TK-5.6, TTK-6.1,
TK-6.4, TIK-6.5
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Tema 5.2 Conep:kanue y4eOHOro MaTepuasa
[Ipumenenue BrinonHenue pacueToB ¢ MOMOILBIO KOMIIEKCHBIX yKcen. [Ipumeps! ucnonb30BaHus
KOMILIEKCHBIX YHCEIl KOMILIEKCHBIX YHCEJl 2
IIpakTHyeckoe 3aHATHE
Pa3znea 6.
IIpousBoanas pyHkumu, 26/22
ee IpUMEHeHHe
Tema 6.1 Conep:kanue y4eOHOTro MaTepuaa
TloasaTue HpOI/I3B0,Z[HOI7L OHpel[eJIeHI/Ie YHCJIOBOU IIOCJICOA0OBATCIIBHOCTU U CHOCO6BI €C 3adaHu:d. CBoiicTBA
DopMyJIbl U IPaBHIA YHCJIOBBIX IOcheaoBarenbHocTel. OmpeneneHue mpenena IMOCiIe10BaTeIbHOCTH.
b epeHImpoBanHs Boruncnenne — mpenenoB  mociepoBatenbHocTedl.  Ilpemen  ¢dyHKuuMuM - Ha 2
6eckoneunoctu. [Ipenen ¢pynkuuu B Touke. [Ipupamenue aprymenta. [Ipupamienne
byHkuu. 3amadyd, NOPUBOAAIIME K TMOHATHIO Mpou3BoaHON. OmnpeneneHue
MIPOU3BOJHOM. AJITOPUTM OTBICKaHUSI TPOU3BOAHOU
Kom0ununpoBanHoe 3aHsiTHe
Tema 6.2 Coaep:xkanue yueOHOIro MaTepuasa 85841" 858?
[IpOM3BOIHBIE CYMMBI, ®opmynsl auddepenuuponanus. [Ipasuna quddepeHunpoBanms 2 TIP-1 5’ 1IP-18 ’
b b
Pa3HOCTH, NPONU3BEACHMS, KOMﬁHHHpOBaHHOQ 3aHATHE TIK-5.1. TIK-5.3
* o
YaCTHOTO I1K-5.7, IIK-6.1,
Tema 6.3 Coaepixanue yueOHOIro MaTepuasa [K-6.3, [1K-6.5
IIpousBoaHbIe Onpenenenue cnoxHoi GyHkuu. [Ipon3BoaHas TPUTOHOMETPUUECKUX (QYHKIIHIM. 2
TPUTOHOMCTPHHCCKHUX [Ipon3BoiHas CI0XKHON QYHKIMH
¢ynxmuit. Hponssonuas [KomGunnposanmnoe sansTue
CJIOKHOW (PyHKIIMU
Tema 6.4 Conep:xanue yueOHOro MaTepuaJa
ITonsTHe 0 [lonsitue HenpepsiBHOM ¢yHkIMH. CBoiicTBa HenpepblBHON ¢QyHKIUU. CBA3b 5

HENPEPHIBHOCTH (DYHKITHH.

Merto nHTEpBaAIOB

MEX/1y HEMPEPhIBHOCTHIO U AUPPepeHInpyeMoCcTbiO (PYHKINN B TOUKE. AJITOPUTM
pelIeHrs HEPaBeHCTB METOI0M HHTEPBAJIOB

KoMmOnHnpoBaHHoe 3aHAITHE

Tema 6.5

Conep:xanue yueOHOro MaTepuaJia
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I'eomeTpuyeckuii u
du3uUecKkuii cCMbICT

I'eomeTprueCKil CMBICT IPOU3BOAHON PYHKIIMH — YTI0BOM KO3 PUIIEHT
KacaTelbHOU K rpaduKy (YHKIIUU B TOUYKE. Y paBHEHUE KacaTelbHOU K rpaduky
(GyHKIMU. AITOPUTM COCTaBJICHUS yPaBHEHUS KacaTeIbHOM K rpaduky QyHKIUN

MIPOU3BOAHOMN
y=1(x)
KomOunupoBanHoe 3aHsiTHe
Tema 6.6 Conep:xanue yueOHOro MaTepuaJia

Dusnueckuii CMBICH
MIPOU3BOAHON B

dusnueckuii (MEXaHUYECKUI) CMBICI TPOU3BOIHOM — MTHOBEHHAsI CKOPOCTh B
MOMEHT BpeMeHHU t: v=S'(t)

npodeccHoHaATBEHBIX IIpakTHyeckoe 3ansATHE
3a/1ayax
Conep:xanue yueOHOro MaTepuaJia
Tema 6.7 Bospactanne u yObiBaHue (YHKIUU, COOTBETCTBHME BO3pACTaHUS M YOBIBaHUS

MOHOTOHHOCTb (PYHKIIHH.
Touku skcTpemyma

byHKIMM 3HaKy Mpous3BoAHOM. [loHSATHE MPOM3BOMHON BBHICIIETO MOPSAIKA,
COOTBETCTBHE 3HAaKa BTOPOW MPOM3BOJHOMN BBHIMYKIOCTH (BOTHYTOCTH) (DYHKIIMU Ha
oTpe3ke. 3aayl Ha MaKCUMyM W MUHUMYM. [loHATHE acMMMOTOTHI, CHOCOOBI HX
onpeaeneHusl. AJITOpUTM HCCIeNoBaHUS (DYHKUMM M TOCTpPOEHHUs ee rpaduka c
MTOMOIIBIO TPOU3BOHON. J[poOHO-TMHEHAS PYHKIIHS

KOMﬁI/IHI/IPOBaHHOC 3aHsATHE

Tema 6.8
UccnenoBanue pyHkumii u
MOCTPOEHHE TpaprKOB

Conep:xaHue y4eOHOro MaTepuaJjia

HccnegoBanue (I)yHKI_II/II/I Ha MOHOTOHHOCTb U TIOCTPOCHUC l"paCI)I/IKOB.

KomOnHnpoBaHHoe 3aHATHE

Tema 6.9
Haubomnsmee u
HAWUMEHbIIIEE 3HAYEHUS

Conep:xanue yueOHOro MaTepuaJa

HaxoxnaeHnue HarOOJIBIIEr0 M HAUMEHBIIIETO 3HAUYCHHUH q)YHKHHﬁ, MMOCTPOCHUC
l"pa(i)I/IKOB MHOT'OYJICHOB € UCIIOJIb30BAHWEM allllapaTa MATEMATUYCCKOT'O aHaJIn3a

byHKIMHA KomOnHnpoBaHHoe 3aHATHE
Tema 6.10 IpodeccuonaibHO-OpHEHTHPOBAHHOE COJIEPKAHUE
Haxoxnenne

ONTUMAIBFHOTO pe3yabTaTa

C IOMOIIBIO MPOU3BOIHOM B

IMPAKTUYCCKHUX 3ajadax

(comep:kaHue NPUKJIATHOTO MOAYJISA)

Haunmenbiiee 1 HanOobIlee 3HAUCHUS (I)YHKI_II/II/I

HpaKTl/l‘{eCKOB 3aHsATHE
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Tema 6.11 Conep:kanue y4ye0OHOro Mmarepuasa
Pemenue 3amauy. ®dopmynsl 1 paBuia auddepentmpoBanus. Mccenopanre GyHKINN ¢ TTIOMOIIBIO
[Mpoussoanas Gpyukiuu, ee | Mpou3BoaHoi. Hanbospniee n HauMeHbLIee 3HaUYEHUs QyHKIMH 2
IIpUMEHEHHE KourpoJubsHnas padora
CamocrosTenbHas pabora mo teme «MccnenoBanre GyHKIHMN ¥ ITOCTPOCHHE 4
rpaduKoB»
Pazgen 7.
MHOrorpaHHUKHU U 36/34
TeJia BpallleHusl
Tema 7.1 Conep:xanue yueOHOro MaTepuasa
Bepmmnsl, pebpa, rpanu | Ilonsatue Mmuororpannuka. Ero sneMeHTsI: BepmmHbl, pedpa, rpanu. JluaroHais.
MHOTOIPaHHHKa CeueHue. Bolnykiible ¥ HEBBIITYKIIbIE MHOTOTPAHHUKHU 2
KomOunupoBanHoe 3aHsiTue
Tema 7.2 Coaep:xanue yueOHOro MaTepuaJia
[Ipusma, ee [Tonstue npusmel. Ee ocHoBaHus 1 O0KOBBIE rpanu. Beicora npusmel. [Ipsmas u
COCTaBJIAIONINE, CeYeHHe. | HakJIOHHas npusMa. IlpaBunpHas npusma. Ee ceuenue 2
IIpsiMast ¥ IpaBHIIBHAS KomOununpoBanHoe 3aHsiTHE OK-01, OK-02,
MIPU3MBI OK-06, OK-07,
Tema 7.3 Conep:xanue yueOHOro MaTepuaJa JIP-4, JIP-15,
[Tapannenenunen, Kyo0. [Tapannenenunen, CBOMCTBa MPSAMOYTOJIBHOTO Mapaienenumneaa, kyo. Ceuenue IIK-5.1, TIK-5.5,
Ceuenue ky0a, Ky0a, mapasienenumneaa 2 [IK-5.7, [IK-6.1,
napajulesenurneaa KoM0uHMpoBaHHOE 3aHsITHE [1IK-6.3, IIK-6.5
Tema 7.4 Conep:xanue yueOHOro MaTepuaJa
Hupamuna, ee ITupamuna u ee anemenTsl. Ceuenne nupamusl. [lpaBunpHas nupaMuia.
COCTABJISIIOLIMUE, CCUCHUE. | VceyeHHAs nHpaMuIa 2
[IpaBunbHas nupamuaa. Komb
VceuenHas mIpaMia OMOMHHMPOBAaHHOE 3aHATHE
Tema 7.5 Coneprxanue yueOHOro MaTepuaa
boxoBas u monHas 2

IOBEPXHOCTH IIPU3MBI,
mUupaMuabl

IInomane OOKOBOM M IOJIHOM MOBCPXHOCTHU ITPU3MEI, ITUPAMUBI

KomOnHnpoBaHHoe 3aHsITHE
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Tema 7.6
Cummetpusi B KyoOe,

napauiClICIIcac, Mpusme,

Conep:kanue y4eOHOro MaTepuasa

CummeTpusi OTHOCHTEIBHO TOUKH, MPSAMOH, TIIOCKOCTH. CHUMMETpHs B KyOe,
napajuieJenuIene, NpusMe, MUupamMuae

nupamujie
KomOunnnpoBaHHoe 3aHsITHE
Tema 7.7 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJAEPKAHNE
TIpHMepB CHMMETpH B (coaep:kaHue MPUKJIATHOTO MOIYJIA)
CumMeTpHs B IPUPOJIE, APXUTEKTYpPE, TEXHUKE, B OBITY
npodeccuun
IIpakTH4yeckoe 3aHsATHE
Tema 7.8 Copaepxxanue yueOHOro MaTepuasa
[IpaBunbsHbBIE [TonsiTue mpaBUILHOTO MHOTOTpaHHKUKA. CBOKCTBA NMPABUIbHBIX MHOTOTPAHHUKOB
MHOT'OTPaHHUKH, UX IIpakTH4yeckoe 3aHsATHE
CBOICTBA
Tema 7.9 Coaep:xanue yueOHOro MaTepuaJia

Humunap, ero
cocrasisitoue. Ceuenue

Humuuap u ero snemenTsl. CeueHue MuMHIpa (mapayuieiIbHoe OCHOBAHUIO U OCH).
Pa3BepTka nunmHapa

HWIAHAPA

KOMﬁI/IHHpOBaHHOG 3aHATHE

Tema 7.10
Konyc, ero cocrasstomue.

IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE
(coaep:kaHue MPUKJIATHOTO MOIYJIA)

Ceuenue koHyca

Konyc u ero snementsl. CeueHne koHyca (mapajuieabHOe OCHOBAHUIO U ITPOXOIAIIee
yepes BepIIMHY), KOHWYecKue ceuyeHus. PazBepTka koHyca

KomOunnpoBanHoe 3aHsAATHE

Tema 7.11

Coaep:xxanue yueOHOro MaTepuaJia

VYceuennslil konyc. CeueHne

Y cedeHHbIH KOHYC. Ero 06pa3y10u1a;1 u BeicoTa. CedeHue YCCUCHHOI'O KOHYCa

YCCUYCHHOI'0 KOHYCa

KomOuHupoBaHHOe 3aHsITHE

Tema 7.12

Conep:kaHue y4eGHOI0 MaTepuasia

lap u cdepa, ux ceueHus

Hlap u cdepa. Bzaumuoe pacrnonoxxenue cdepsl u miockoctu. CedeHue mapa,
cepsl

KomOuHupoBaHHOe 3aHsITHE
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Tema 7.13 Conep:kanue y4eOHOTr0o MaTepuaJia
TMousitrie 06 o6beMe Tena. | 1LoHATHE 00 00beme Tena. O0beM KyOa v MPSAMOYTOIHHOTO Mapaljie/ienune/a.
OTHOLIEHHE 06BEMOB O0beM mpu3Mbl U WIHHAPA. OTHOIIEHHE 00HEMOB TIOJOOHBIX TEII. 2
00GHBIX TeN ['eomeTpuyecKuii CMBICH ONpEAEIUTENs 3-T0 opsIKa
KomOuHnupoBanHoe 3aHsiTHE
Tema 7.14 Conep:kanue y4eOHOIro MaTepuaa
O0BEMBI U UIOLIAIA O06bembl upaMuibl 1 KOHYca. O0bem mrapa. [lnomaau noBepXHOCTEH TE 2
MOBEPXHOCTEH Tl KomOunnnpoBaHHoe 3aHsAITHE
Tema 7.15 Coaepixanue yueOHOIro MaTepuasa
KombOunanmu KoMOuHanmu reoMeTpuieckux Tel 2
MHOTOI'PaHHUKOB 1 IIpakTHYeckoe 3aHATHE
TEJ BpallleHUs
Tema 7.16 Conep:xanue yueOHOro MaTepuaJa
I'eomerpuaeckne Hcnonp3oBanrne KOMOMHALMKA MHOTOTPAaHHUKOB U TEJI BPAIIEHUS B IPAKTUKO-
KOMOWMHALMK Ha IIPAKTHKE OPUEHTUPOBAHHBIX 3a7a4ax 2
IIpakTuyeckoe 3aHsATHE
Tema 7.17 Conep:xanue yueOHOro MaTepuasia
Pemrenue 3aau. OOBEeMBI U TIJTOMIAIM TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BpAIIEHUS 2
Muororpannuku u tena | KoHTposibHast pabora
BpaIeHus
CamocrosTenbHas pabota o teme: «MHOTOTpaHHUKHU M TeJla BpallleHUs B 2
OKPY’KaroIlled HaC JEeHCTBUTEIBHOCTH
Pasne 8. OK-02, OK-03
IlepBooOpa3zHas pyHKIMHT 18/14 -4, -,
pBROYOP by ’ OK-06, OK-07,
eé npuMeHeHHe
p JIP-4, JIP-18,
ITK-5.1, TIK-5.2,
[1K-5.5, T1IK-6.1,
[1K-6.4, TIK-6.5
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Tema 8.1

[TepBooOpasHast GyHKITUH.
[IpaBuia HaXOXKICHUS

Conep:kanue y4eOHOro MaTepuaa

3aagya 0 BOCCTAHOBJICHMM 3aKOHA ABW)KCHHS IO WM3BECTHOU cKopocTH. [loHsTHE
uHTerpupoBanus. O3HaKOMIJICHHWE C TIOHSATHEM HHTErpajia U MepBOOOpPa3HOM s
¢dbyakun y=f(x). Pemenue 3amau Ha CBSI3b MEPBOOOPA3HOW M €€ MPOU3BOJIHOM,

EepPBOOOPA3HBIX g N
BBIYHMCIICHHE TIEPBO0Opa3HOM i1 faHHOU (pyHkimu. Tabmuna hopmyn ais
HaXO0XICHUS MepBOOOpa3HbIX. V3yueHne mpaBuiia BEIYMCICHHS IEPBOOOPA3HON
KomOunupoBanHoe 3aHsiTHe
Conep:kanue y4eOHOIro MaTepuaa
Tema 8.2 3aa4n, IPUBOIAIIUE K TIOHATHIO OTIPEICIICHHOTO HHTETPajia — O BHIYMCICHUU

Ilnomane KpUBOIMHEUHOM
Tpaneunu. opmyna
Herotona — JleitOnumna

IIJIOINAIM KPUBOJIMHENHOM Tpaleluy, O IepeMeIeHnH ToUku. [Tonsatue
OTIpeIeIEHHOT0 UHTErpana. I eoMeTpuiyeckuil ¥ PU3MUECKUIl CMBICIT ONPEIEICHHOTO
unterpana. @opmyna Hetorona— Jleiibauia

KOMﬁI/IHI/IPOBaHHOC 3aHsATHE

Tema 8.3
Heonpenenennsiit u
ONPEIEICHHBIN HHTETPAJIbI

Coaep:xaHue yueOHOro MaTepuaJia

IlousTue HCOIPCACIICHHOI'O NHTCTpajia

KomOunupoBanHoe 3aHsiTue

Tema 8.4
[TonsiTHE 00 OMIpEIEIICHHOM
MHTErpaJie KaK IUIOIaan
KPUBOJIMHEHHON Tpanenuun

Conep:xanue yueOHOro MaTepuaJia

['eomeTpuyeckuii CMbICT OIIPEACICHHOTO UHTETpaja

KomOnHnpoBaHHoe 3aHATHE

Tema 8.5 IIpodeccnoHaNIbHO-OPUEHTUPOBAHHOE COJlePKAHUE
OrnpesiesieHHbI HHTETPAJ B (coaep:kaHue MPUKJIATHOTO MOIYJIA)
KU3HH Coaep:xanue yueOHOro MaTepuasa

I'eomeTpruecKuii CMBICHT onpeieTIeHHOTo nHTerpana. @opmyna HeroToHa -
JleitOnuna. Pemenue 3a1au Ha MpuMEHEHUE UHTETpaa sl BBIYUCICHUS
(hU3UYECKUX BEJIMYMH U TIJIOMAeH
IIpakTHYecKoOe 3aHATHE

Tema 8.6 Coaeprxanue yueOHOIro MaTepuaia

Pemenue 3amad.
[lepBooOpasnas GpyHKIMH,
ee IpUMEHEHNE

IlepooOpasnas ¢pynkuuu. [IpaBuia HaxoxaeHus nepBoodOpasHbix. Ee mpumenenue

KonTtpouabHas padora

CaMocTrosTenbHas pa60Ta 10 TCMC «HpI/IMCHCHI/IC OIMPCACIICHHOI'O UHTET'pajia B

IMPUKJIAAHBIX 3aaa4ax»
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Pa3zgen 9.

CreneHn u KOPHU. 12
CrenenHas pyHknus
Tema 9.1 Coaep:xaHue y4eOHOIro MaTepHuaJia
CrenenHas (GyHKIWs, o8 TonsTHe KOpHs N-0if CTeneHy u3 AeiicTBUTeNbHOrO yncaa. Pynkuun y = Vx, ux )
CBOICTBA cBoiictBa u rpaduku. CBONCTBA KOPHS N-OH CTEHNEHU
KomOnHnpoBaHHOE 3aHATHE
Tema 9.2 Conep:xanue yueOHOro MaTepuaJia
IIpeobOpasoBanue I[IpeoGpazoBanme HPPALMOHATIBHBIX BHIPAKEHUNI )
BRIPDICHIH € KOPHAMHI 1~ KomOununpoBanHoe 3aHsiTHE
Ol CTereHn
Tema 9.3 Coaep:xaHue y4eOHOro MaTepHuaJia
CBOICTBA CTEIEHU C [TonsiTHE CcTENEHU ¢ MOOBIM PAIMOHAIBHBIM TOKa3aTesieM. CTeneHHbIE QYHKITH, UX
PALOHATBHBIM 1 CBOMCTBA U rpaduku 2 8&’8;’ 8?’83’
JeHCTBUTEIBHBIM KoM0uHHpOBaHHOE 3aHSATHE JIP:I 5: HP—_I 8,’
MoKa3aTeJsiMu TK-5.1, TIK-5 4,
Tema 9.4 Copep:kaHue y4eOHOT0 MaTepuaia MK-5.6, [TK-6.1,
VppauuoHaibHble PaBHOCHIIBHOCTH PPALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB. 5 [1K-6.3, TIK-6.5
YPaBHCHHUS U HEPABCHCTBA Metoapl penieHust UpPalMOHAIBHBIX YPaBHEHUN U HEPABEHCTB.
KoMmOnHMpoBaHHOE 3aHATHE
Tema 9.5 Coaep:xaHue yueOHOro MaTepuaJia
PellieHne HPpPaIMOHATbHBIX Penienne MppanMoHAJIbHBIX YPABHEHUN M HEPABEHCTB 2
YPaBHEHUM U HEPABEHCTB IIpakTHyeckoe 3aHsTHE
Tema 9.6 Conep:xanue y4eOHOro Marepuasa
CTENeHn 1 KOHIL. Omnpenenenue creneHHon GyHkuu. Vcmonp30BaHme €€ CBOWCTB MPU PEIICHUHN )
CrenenHas GpyHKIUS ypaBHEHUH U HEPABEHCTB
KonTpoJsbHas padora
Paszgea 10. [loka3zareabHas 8
GyHKuusn
Tema 10.1 Conep:kaHue y4eOHOIro MaTepuaJa OK-01. OK-03
TokasatemsHas QyHKI, Crenenb ¢ _ TIPOH3BONBHBIM ,Z[ff/iCTBI/ITCJ‘IBHLIM nokazateneMm. OnpezeneHue ) OK-0 5’ OK- 07’
e CBONCTRA MoKasareiabHOW (YHKIMH, ee CBONCTBA M rpaduk. 3HAKOMCTBO C MPUMEHEHHEM TIP-1 5: P-1 8,’

noKa3aTeJabHON QyHKIuH. Perienne nokazaresbHbIX YpaBHEHUH (yHKIIMOHAIBHO-
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rpaMuecKuM METOJIOM

TIK-5.1, TIK-5.4,

Kom0OuHnpoBanHoe 3aHsATHE [K-5.6, IIK-6.1,
Tema 10.2 Coaeprxanue yueOHOro MaTepuaJa T1K-6.3, I1K-6.5
Perrenue mokasatenbubx | PEUIEHUE ITOKA3aTENLHBIX YPABHEHUM METOOM ypaBHUBAHMUS II0KAa3aTENEN,
YPaBHCHMI 1 HepaBeHCTB | METOJIOM BBEJCHHUS HOBOH NEPEMEHHOM, (GYHKIMOHATIBHO-TPaQUUECKUM METOJOM. 2
Penienue nokasareabHbIX HEPABEHCTB
IIpakTHYeckoe 3aHsATHE
Tema 10.3 Coaeprxanue yueOHOIro MaTepuaJa
Cucrenmbl TIOKa3aTCNIbHBIX | PenieHne CUCTEM MOKA3aTENbHBIX YPABHEHUH 2
YPaBHCHUH KomOuHMpoBanHoe 3aHsiTHE
Tema 10.4 Coaep:xaHue yueOHOro MaTepuaJia
Penrenue 3a/1au. Pemenne nokasarenpHbIX YpaBHEHUM METOIOM YpaBHUBAHUS IIOKa3aTelel U )
[okasarenbHas GyHKims | METONIOM BBE/ICHHA HOBOM NIepeMEHHOM. Pelenne nokas3aTesbHbIX HEPABEHCTB
KonTpoabHas padora
Pa3zpea 11.
Jlorapudmei. 18
Jlorapudmuueckasn
byHKuus
Tema 11.1 Coaepixanue yueOHOro MaTepuaJa
Jlorapudm uuca. Jlorapudm yncna. JlecaTHIHBINA U HATYpaJIbHBIN JOrapu(MBbI, YUCIIO €
JlecaTndHbIN U KomOnHnpoBaHHoe 3aHAITHE 2
HaTypaJIbHBIHN JIOTapU(PMBL,
4HCIIO €
Tema 11.2 Coaeprxanue yueOHOIro MaTepuaa
CBoiicTBa JOTapHdMOB. CsoiicTBa siorapupmos. Onepaiius JJorapupMupOoOBaHusl. 5
Oreparst KoMmOunHupoBaHHoOe 3aHATHE
jorapumMupoBaHus
Tema 11.3 Jlorapupmuueckas| Coaep:xkanue y4eOHOro Mmarepuasia
byHKIMS, ee CBOCTBa Jlorapudmuueckast GyHKIHS B €€ CBOWCTBA 2 OK-01, OK-04,
Kom0OuHnpoBaHHoe 3aHsAITHE OK-05, OK-07,
Conep:xxaHue yueOHOro MaTepuaJa 4 JIP-4, JIP-18,
Tema 11.4 [IK-5.1, IIK-5 4,

[TonsaTtue norapupmudeckoro ypasHenus. Oneparus noreHuupoBanus. Tpu
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Pemenune norapudpmMudeckux

OCHOBHBIX METO/Ia PEUICHHSI TOTapU(PMUUECKUX ypaBHEHUI: PYyHKIIMOHATBHO-

[IK-5.6, I1K-6.1,

YPaBHEHHH U HEPABEHCTB | rpadyuyecKuii, METOJI TOTEHIIMPOBAHHS, METOI BBEICHHS HOBOI TIEPEMEHHOII. [1K-6.2, 11K-6.4
Jlorapudmuueckre HepaBeHCTBA
KomOnHnpoBaHHOE 3aHATHE
Tema 11.5 Copep:kanue y4eOHOIro MaTepuaa
CucTeMbl JT0orapupMUIECKUX Anroputm PEIICHUS] CUCTEMBbI ypaBHeHUH. PaBHOCHIIBHOCTB )
ypaBHEHHUIA Jorapu(MUYECKUX YpaBHEHUI U HEPABEHCTB
KomOnHnpoBaHHOE 3aHATHE
Tema 11.6 Copep:kaHue y4eOHOTr0o MaTepuaa
Jlorapugmuueckue Pemenne norapudmMuueckux ypaBHEHH U HEPABEHCTB 2
ypaBHeHHs U HepaBeHcTBa | KoMOMHMpoBannoe 3ansTHe
Tema 11.7 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COePKAHUE
Jlorapu¢MsI B IPHPOLE U (conep:xaHue NPUKJIATHOTO MOAYJISI)
TeXHUKE [Tpumenenune norapudma. Jlorapupmudeckas cimpaib B IPUPOJIE. 2
Ee maTematnueckue cBoiicTBa
IlpakTH4yeckoe 3aHATHE
Tema 11.8 Coaep:xaHue yueOHOro MaTepuaJia
Pemenye 3aau. Jlorapudmuueckas pyHKITUS.
Jlorapugmsr. Pemenne npocreimux gorapupMuIecKux ypaBHEHUN 2
Jlorapudmmueckas KonTtpoabnas padora
byHKIISA
Paznen 12.
MHoxkecTBa. JJIeMEHTbI
Teopuu rpagos 10
Coaep:xaHue yueOHOro MaTepuaJia
Tema 12.1 [Tonstue MmuoxectBa. [ToamaoxkecTBO. Oniepariiu ¢ MHOKECTBAMHU )
MHoxkecTBa
KomOuHMpoBaHHOE 3aHsITHE OK-01, OK-02,
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlePKAHUE OK-05, OK-07,
Tema 12.2 (coneprkaHue NPUKJIATHOTO MOTYJIS) 4 JIP-4, JIP-15,
Omnepanuu ¢ MmHOXKecTBamu | Onepanuu ¢ MHOXKecTBaMH. Pelnienne npukiaaHbIX 3a1a4 [1K-5.2, TIK-5 4,
IpakTHYecKoe 3aHATHE 1IK-5.7, IIK-6.1,
Tema 12.3 Cojep:xanue y4eGHOro MaTepuaa 2 11K-6.2, 1IK-6.5
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I'pader

[Tonsrue rpada. Cs3HbI rpad, 1epeBo, UK, rpad HA IIOCKOCTH

IIpakTHyeckas padora

Tema 12.4 Coaep:xxanue yue0HOro MaTepuaJia
Pemenue 3ajad. Onepaunu ¢ MHOXkecTBaMH. ONKcaHue pealbHbIX CUTYAllUi ¢ IOMOIIbI0 MHOXKECTB. )
MmuosxectBa. I'padbl n ux | [pumenenue rpadoB K pEHICHUIO 33129
TIPUMCHCHHC KonrpoJibHast pagora
Pa3pea 13.
9J1eMEeHTHI 14
KOMOMHATOPUKH,
CTATUCTUKHU M TEOPUH
BEPOSATHOCTEM
Tema 13.1 Coaepsxanue y4eOHOIro MaTepuaa
OCHOBHEIE IIOHSTHS IlepecTaHOBKH, pa3MeIlIEHUs, COUETAHMUSI. 2
KOMOHHATOPHKH Kom0ununpoBanHoe 3aHsiTHe
Tema 13.2 Coaep:xaHue yueOHOro MaTepuaJia
CoGbITHE, BEPOSTHOCTD CoBMecTHBIE U1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSATHOCTU CYMMBbI COOBITU.
coOBITHS. CIIOKEHME 1 VYciioBHas BEpOSATHOCTh. 3aBUCUMBIE 1 HE3aBUCUMBIE COObITHS. TeopeMsl 0 2
YMHOKCHHE BEPOSITHOCTel | BEPOATHOCTH IIPOM3BEACHHS COOBITHIA.
KoMmOnHMpoBaHHOE 3aHATHE
Tema 13.3 IIpodeccnonanbHO-OPHEHTHPOBAHHOE COICPKAHME
BepositHOCTh B (comep:kaHue NPUKJIATHOTO MOAYJISA)
poheCCHOHATBLHBIX OTHocHTeNbHASI YaCTOTA COOBITHS, CBOMCTBO €€ YCTOWYMBOCTU. CTaTUCTHUECKOE 2
3a1a4ax orpejiesieHue BeposATHOCTH. OlLieHKa BEpOSITHOCTH COOBITHS
IIpakTHYecKoOe 3aHATHE
Tema 13.4 Coaep:xaHue yueOHOro MaTepuaJia OK-01, OK-02,
JIMCKpETHAsI CiydaiiHas Bunel cinyyaitabix BennuuH. OnpeneneHue TMCKPETHON Cly4aiiHON BETMUYUHBI. ) OK-05, OK-07,
BEJIMUNHA, 3aKOH ee 3aKoH pacnpeeneHus: AUCKPETHOM ciiydailHOW BenuuuHbl. Ee uncioBbie JIP-4, JIP-18,
[IK-5.2, IIK-5 4,
pacrpeIeeHus XapaKTePUCTHKU [1K.5.7, LIK.6.1,
KomOuHnupoBanHoe 3aHsiTHE T1K-6.2, TTK-6.5
Tema 13.6 IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE
(comep:kaHue NPUKJIATHOTO MOAYJISA) 4

CocraBnenne TabIuI U

[TepBuunas 06paboTKa CTATUCTUYECKUX JaHHBIX. | paduueckoe ux mpecTaBieHue.
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yarpamm Ha MpaKTHKe

HaxoxaeHne cpeTHuX XapakKTepUCTHK HAOII0JaeMBbIX TaHHBIX

HpaKaneCKoe 3aHsATHE

Tema 13.7 Copep:xaHue yueOHOI0 MaTepuaja
Pemenue 3anau. DnemMeHTsl | DneMeHThl KoMOuHATOPUKU. COOBITHE, BEPOATHOCTH COOBITUS. ClOXKEHHE U
KOMOMHATOPHKH, YMHOKEHHE BEPOSATHOCTEN 2
CTaTHCTHKI 1 TCOPHH KonTposbnas padora
BEPOATHOCTEMH
Paznen 14.
YpaBHenus u 20
HEepaBeHCTBa
Tema 14.1 PaBuocunbHocTh | Coep:kanne yueOHOro MaTepuajia
ypaBHEHUI ¥ HepaBeHCTB. | PaBHOCHIIBHOCTE ypaBHeHHH W HepaBeHCTB. Ompenenenus. OCHOBHBIE TEOPEMBI
OG1ye METobI pelenns | PABHOCHIBHBIX IEPEX0/IaxX B YPABHCHHSX M HepaBeHCTBAX. OOIIME METOIBI PEIICHH
YpaBHEHHI: Tepexoa OT paBeHCTBA (YHKIMA K paBEHCTBY apryMEHTOB IS 2
MOHOTOHHBIX (DYHKIIHIA, METO/I PA3JIOKEHHSI HA MHOKHTEIIH, METOJI BBEACHHUST HOBOM
nepeMeHHOH, PYHKIIMOHAIbHO-TpadUIEeCKUN METOT
Kom0uHupoBaHHOE 3aHATHE
Tema 14.2 Copep:kaHue y4eOHOT0 MaTepuaa
Tpaduueckuii MeTos OOm1re MeToab! PEIICHS HEPABEHCTB: NIEPEXOJL OT CPABHEHHS 3HAYCHUH QYHKIUI K
POITICHRS YDABHCHHH, CPaBHEHMIO SHAYCHUH apryMEHTOB /Ul MOHOTOHHBIX (GyHKUIMH, METOJT HHTEpPBAJIOB, 5
¢byHKIHOHATBHO-Tpaduueckuii Metos. ['paduueckuii MeTos1 pelieHns ypaBHEHUH U
HEPaBEHCTB
HEPaBEHCTB
KomOnHMpoBaHHOE 3aHATHE
Tema 14.3 Copep:xaHue yueOHOr0 MaTepuaja
YpaBHEHHS 1 HEPABEHCTBA C Omnpenenenne monyis. Packpeitue Moy no onpezaenenuto. Ilpocreiimue 5
MOJIyIIEM ypaBHEHMs U HEpaBeHCTBa ¢ MojyJieM. [IpiMeHeHre paBHOCHIIBHBIX NTEPEX0/I0B B OK-01, OK-02,
OTIpeJIeIEHHBIX TUTIAX YPAaBHEHUH M HEPABEHCTB C MOJTYJIEM OK-06, OK-07
KomOuHnupoBanHoe 3aHsiTHE JIP-15, JIP-18,
IK-5.1, TIK-5.6,
Tema 14.4 Coaep:xaHue yueOHOro MaTepuaJia I1K-5.7, TIK-6.1,
YpaBHEHHs 1 HePABEHCTBA ¢ | SHAKOMCTBO ¢ mapameTpoMm. IIpocTeiiiie ypaBHEHHs i HEPABEHCTBA C TAPAMETPOM 2 I1K-6.2 11K-6.4
napaMeTpamu KomOunnpoBanHoe 3aHsiTHE
Tema 14.5 TpodeccHona bLHO-0PHEHTHPOBAHHOE COIEPIKAHME 6
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CocraBieHue 1 pelieHne
npoecCHOHANBHBIX 33124
C IMTOMOIIBIO YPaBHEHUH

(comep:kaHue NPUKJIATHOTO MOAYJISA)

Copep:kaHue y4eOHOT0 MaTepuaa

CocraBiieHue u penieHue npodeccnoHalbHbIX 33a4 ¢ TOMOIIbIO YPaBHEHHI.

KomOuHMpoBaHHOE 3aHsITHE

Conep:kanue y4e0OHOTro MaTepuaa

Pemenne TeKCTOBBIX 3aJa4 HpO(beCCI/IOHaJ'IBHOl"O COJACPIKAHUIA

IIpakTnyeckune 3aHATHS

Tema 14.6 Copep:xaHue yueOHOI0 MaTepuaja
Perenue 3a1a4. YpaBHeHus OO111ie MeTobI pelIeHUs] ypaBHEHUH. Y paBHEHHs 1 HEPAaBEHCTBA C MOAYJIEM H € )
Y HEPaBEHCTBA 1apaMeTpamu
IIpakTHyeckoe 3aHATHE
Tema 14.7. Coaepsxkanue y4eOHOIro MaTepuaa
HroroBasi KOHTpOJIbHAS KonTposibHas paboTa Ha pelieHre 3aJa4 BCero yueoHoro Kypcea. 2
pabora IpakTHyecKoe 3aHATHE
Tema 14.8. Copep:kaHue y4eOHOT0 MaTepuaia
Koncynpramnus KoHcynbranus K 9k3aMeny 2
Bcero: 232/216
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3.Yci0BuA peau3aluu NPorpaMMbl 0011e00pa30BaTeIbHON JUCIUINJIMHBI

3.1. g peanusanuu  NporpaMMbl  AUCUMIUIMHBL JIOJDKHBI  OBITH  NPEAYCMOTPEHBI
CIIEIYIOIINE CHIEIUAIbHBIE IOMEIIECHHUS:

Peanuzauus IpOrpaMMbl  JUCHHUIUIMHBL TPeOyeT HaJIU4us yueOHOro kabuHera
MaTEMaTHUKH.

O06opynoBaHue yueOHOT0O KaOuHeTa:

- TIOCa/I0UHBIC MECTa 110 KOJIUYECTBY 00yUaroIInuXCs;
pabouee MeCTO IpernoiaBaTels;

KOMIUIEKT Y4eOHO-HATJISITHBIX TOCOOHH;

KOMIUIEKT 3JICKTPOHHBIX BUACOMATEPUATIOB;
3aJlaHus JJ1s1 KOHTPOJIBHBIX padoT;
npoecCHOHATLHO OPUEHTUPOBAHHEIC 3/ 1aHNUS;
MaTepHajbl IK3aMeHa.

TexHuveckue cpeicTBa 00yUCHUS:

- IEPCOHAIILHBIN KOMITHIOTEP C JIUIIEH3NOHHBIM IIPOrPAMMHBIM 00€CIICUCHHUEM;
- TIPOCKTOP C IKPAHOM.

3.2. UndopmanuonHoe odecrneyeHne 00yueHust

Jnist peanu3aliy MporpaMMbl OMOIMOTEUHBIH (OHI 00pa30BaTEIbHON MPOrPAMMBI UMEET
NIeYaTHBIE U JIEKTPOHHBIE 00pa3oBaTeNbHbIE U HH()OPMAIIMOHHBIE PECYPChI, PEKOMEHIyeMbIe B
0o0pa3oBaTesIbHOM Ipoliecce.

B npouecce ocBoeHus mporpaMMbl yueOHON JUCHUIUITMHBI UMEETCSI BOBMOXKHOCTb JIOCTYIa
K Znanium.com — 3JeKTpoHHO-OmOmmoreuHoir cucreme (OBC), B koTOpoii chopMHUpOBaHBI
KOJUIEKIIMA DJIEKTPOHHBIX BEPCUH KHHWI, JKypHAjJOB, CTaredl W Ip., CrPYNIUPOBAaHHBIX
10 TEMAaTUYECKUM U LI€JIEBBIM MTPU3HAKAM.

3.2.1. OcHOBHBIE UCTOYHUKH:

1. Amumos L. A., Konsrun FO. M., TkaueBa M. B., ®enoposa H. E., [llabynun M. U.
«MaremaTuka: anredpa ¥ Hayalla MaTeMaTHYeCKOTO aHaiu3a, reoMeTpus. Anredpa U Havana
MaTemaTtuuyeckoro ananuza» 10-11 kiaccel (6a30BbIi U yriyOJneHHbIA ypoBHH), 2023 T.

2. Hukonwsckuit C. M., Ilotrano M. K., PemernukoB H. H. «Maremaruka: anreOpa u Havana

MaTemMaTuuyeckoro aHanusa». 10 kiacc (0a30BbIil v yriyOneHHbIN ypoBHH), 2022 T.

3. HanmasH A. A. «Marematuka» — yueonuk —«HUL] Uudpa-M», 2023 r.

4. IOxno H. C. «Marematuka» — yuebnuk — «HUL Mudpa-M», 2023 .

5. boromonos H. B. Maremaruka [OnektpoHHbli pecypc]: yueonuk ans CIIO / H. B.
Boromonos, I1. . Camoiinenko. — 5-e u3f., nepepad. u gomn. — M.: FOpaiit, 2023. — 396 c.
— Peowcum oocmyna: https.//urait.ru/bcode/511565

6. boromonoB H. B. Ilpaktudeckue 3aHsATHA MO mMarematuke B 2 4. YacTe 1[DnekTpoHHBIHA
pecypc]: yuebHoe mocoOue i cpenHero mnpodeccuoHaabHoro obpasosanus / H. B.
boromonoB. — 11-e u3n., mepepab. u mom. — M.: FOpaiitr, 2023. — 326 c¢. — Peocum
oocmyna: https://urait.ru/book/prakticheskie-zanyatiya-po-matematike-v-2-ch-chast-1 -
512668

7. boromonoB H. B. Ilpaktuueckue 3aHsATHsS 10 MaTemMaTuke B 2 4. Yacth 2 [DIEKTpOHHBIN
pecypc]: ydebHOe mocobme s cpemHero mpodeccruonambHOro obpazoBanus / H. B.

BoromonoB. — 11-e uzn., nmepepad. u gon. — M.: FOpaiit, 2023. — 251 c. — Peowcum
oocmyna:https://urait.ru/book/prakticheskie-zanyatiya-po-matematike-v-2-ch-chast-2-
512669
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https://urait.ru/book/prakticheskie-zanyatiya-po-matematike-v-2-ch-chast-2-512669

3.2.3. DJIeKTPpOHHbIE U3AHUA (3JIEKTPOHHbIE PeCypchl):

SN I

Znanium.com

http://mathprofi.ru

http://cleverstudents.ru

http://math24.ru

http://ru.wikipedia.org/ - CBoOO HAS SHIIUKIIOTIC NS
http://www.profobrazovanie.org/t1166-topic
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4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB 0CBOEHUS 00111e00Pa30BaTeJIbHOM JUCIUIIMHBI

KOHTpOHB M OLICHKa pE3yJIbTaTOB OCBOCHUSA O6H_[CO6paSOBaTeJII)HOI>'I JAUCIHUIIIIMHBI PACKPBIBAIOTCA

yepes

AUCHUILIMHAPHBIC

PE3YyIbTAaTkI, HaITpaBJICHHBIC Ha

dhopmupoBanue

001X

npodeCCHOHATBHBIX KOMIIETEHIIHUI 10 pa3/ieiaM U TeMaM COJIepKaHusl yueOHOro Marepuara.

)51

O6mas/mpodeccruonanbHas Paznen/Tema Turm oreHOYHBIX
KOMITCTCHIIHS MEPOTPHUATHIHA

OK 01. Beibupats cioco0sl | P 1, Tema 1.1, 1.2, 1.3 IT-0/c5, 1.4, 1.5, TectupoBanue
peuIeHus 3a1a4 1.6 VYeTHbII onpoc
npogeccuoHaTbHO P2, Tems1 2.1,2.2,2.3,2.4,2.5 IT-o/c, 2.6f Martemaruueckuii
ACATEIILHOCTH P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 JUKTaHT
E%P;fﬁﬁgxfﬂzmmmﬂ P4, Tembt 4.1,4.2,4.3,4.4,4.5,4.6,4.7 | Nagusunyansuas

II-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIbHASL

PS5, Temnst 5.1, 5.2 paborta

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | IlpencraBnenue

IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yJIbTaToB

P7, Temr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 | NPpaKTUYECKUX

I1-0/¢,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, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

pabor 3amuTa
TBOPYECKHUX paboT
3amura

P9, Temp1 9.1,9.2,9.3,9.4,9.5 MH/IUBUTyalIbHbIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4 IIPOCKTOB

P11, Temsr 11.1, 11.2, 11.3 TT-o/c, KonTrposbnas

11.4,11.5,11.6 I1-o/c, 11.7 pabota

P12, Temnr 12.1, 12.2,12.3, 12.4 Beinonnenue

P 13, Temsr 13.1, 13.2,13.3,13.4, 13.5 9K3aMCHAIIUOHHBIX

I1-o/c, 13.6 3aaHui

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5

I1-o/c, 14.6
OK 02. Ucnonb30oBaTh P1,Tema 1.1, 1.2, 1.3 I1-0o/c, 1.4, 1.5, 1.6| TecrtupoBanue
COBPEMEHHBIE CPEJCTBA P2, Temsr 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6] YcTHBI onpoc
NIOMCKA, aHAIKM3a U P 3, Temn 3.1, 3.2, 3.3 I1-o/c, 3.4 MareMaTHuecKui
MHTEPIPETALHH P4, Temp1 4.1,4.2,4.3,4.4,45,4.6,4.7 | nukranr
uH(OpMALHY, U IT-o/c, 4.8,4.9,4.10,4.11 VIHMBHAYaTbHAS
UH(OPMAIMOHHBIE PS5, Tembi 5.1,5.2 caMOCTOsITENIbHAs
TeXHOJIOMMH JUIS P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 paGora
BBINOJIHCHUS 3a1a4 Il-0/c, 6.8, 6.9, 6.10 II-0/c, 6.11 IIpencraBnenue
npoheccoHaTbHOI P7,Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7 Pe3YIIHTATOR

I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
JIESITSIIBHOCTH MTPAKTUICCKHIX

7.13,7.14,7.15,7.16,7.17

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

pabot 3amura
TBOPYECKUX paboT
3amura
WHIMBUTYaTbHBIX
poekToB KoHTposbHasA
pabota BeimonHeHue
9K3aMEHAIIMOHHBIX

3aJaHUuN
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P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5
IT-o/c, 13.6

P 14, Temsr 14.1,14.2,14.3, 14.4, 14.5
I1-o/c, 14.6

OK 03. ITnanupoBats u
peaan30BBIBATH
cOOCTBEHHOE
npodecCuOHaTBHOE U
JUYHOCTHOE Pa3BUTHE,
HpeANPUHIMATEIBCKYIO
JeSITeIbHOCTD B
npodeccuoHanbHOM chepe,
UCTIOJIB30BaTh 3HAHMS 1O
(rHaHCOBOW IPaMOTHOCTHU B
Pa3IUYHBIX KU3HEHHBIX
CUTYaIHsIX

P1,Temal.l,1.2,1.31I-0/c,1.4,1.5,1.6
P2, Temnr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P4, Temnr4.1,4.2,4.3,4.4,4.5,4.6,4.7
I1-0/c, 4.8,4.9,4.10,4.11

P5, Temer 5.1,5.2

P 6, Temn1 6.1, 6.2, 6.3,6.4, 6.5, 6.6,6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7
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, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1,9.2,9.3,9.4,9.5

TectupoBanue
VYcerHblii onpoc
MareMaTH4eCcKHi
JUKTaHT
NunuBunyanbHas
CaMOCTOSITeIbHAS
paborta
IIpencraBnenne
pe3yabTaToOB
MPAKTUYECKUX
pabort 3ammra
TBOPYECKUX pabOT
3ammra

P 10, Temst 10.1, 10.2, 10.3, 10.4 MHJMBHIYaJIbHBIX
P11, Tems 11.1, 11.2, 11.3 IT-o/c, IPOEKTOB
11.4,11.5, 11.6 II-o/c, 11.7 KonTtponbHas
P 12, Temsr 12.1,12.2,12.3, 12.4 pabora
P 13, Tems! 13.1, 13.2, 13.3, 13.4, 13.5 | Beinonnenue
H-O/C, ]36 OK3aMCHAIITMOHHBIX
P 14, Tems 14.1, 14.2, 14.3, 14.4, 14.5 | 3a/anui
I-o/c, 14.6
OK 04. DddexTnBHO P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, 1.6| Tecrupoanue
B3aMMOJIECTBOBATH U P2, Temsr 2.1,2.2,2.3,2.4,2.5 I1-0/c, 2.6| YCTHBI1 0npoc
paborarb B P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4 MarematuaecKui
KOJIIEKTHBE 1 KOMAHJIE P4, Tems1 4.1,4.2,4.3,44,4.5,4.6,4.7 | OUKTaHT
II-0/c, 4.8, 4.9, 4.10, 4.11 NunuBuayanbHas
P 5, Tems 5.1, 5.2 CaMOCTOSITEIbHAS
P 6, Temsi 6.1, 6.2, 6.3, 6.4,6.5,6.6,6.7 | padora
I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 IIpencrasnenne
P7,Temrr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 | PE3yIbTaToB
-0/c,7.8,7.9, 7.10 M-o/c, 7.11, 7.12, IIPAKTHYECKHX

7.13,7.14,7.15,7.16,7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 I1-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
I1-o/c, 14.6

pabot 3amura
TBOPYECKUX paboT
3amura
WHIMBUTYaTbHBIX
IIPOEKTOB
KoHnTponbHas
pabota
Brinosninenue
9K3aMEHAIIMOHHBIX
3aaHuI
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OK 05. OcyiiecTBasiTh
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHHUKAIIUIO Ha
rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit ®enepanuu ¢
y4eToM 0coOeHHOCTEeH

COLIMAIIBHOTO U KYJIBTYPHOIO

KOHTCKCTa

P1,Temal.1,1.2,1.3I1-0/c,1.4,1.5,1.6
P2, Temnr 2.1,2.2,2.3,2.4,2.5TI-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P4, Temnr4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8,4.9,4.10,4.11

P5, Tempr 5.1,5.2
P1,Temal.1,1.2,1.31II-0/c,1.4,1.5,1.6
P2, Temnr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P4, Tems14.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8,4.9,4.10,4.11

P5, Tempr 5.1, 5.2

P 6, Temn 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, Temnr 7.1,7.2,7.3,7.4,7.5,7.6,7.7

TectupoBanue
VYcerHblii onpoc
Maremaruueckuit
JTUKTaHT
NupuBunyanbHas
CaMOCTOATEIbHAS
paborta
IIpencraBnenue
pe3yabTaToOB
MPAKTUYECKUX
pabor

3aimuTa TBOPUYECKUX
pabort

I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, 3amura

7.13,7.14,7.15,7.16,7.17 WHIMBUTyJIbHBIX

P 8, Temnl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 IIPOCKTOB

P9, Tems 9.1,9.2,9.3,9.49.5 KoHTposbHas paGoTa

P 10, Temsr 10.1, 10.2, 10.3, 10.4 BLIMOIHEHHE

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 3K3aMEHAIIMOHHbIX

11.4,11.5,11.6 I1-o/c, 11.7 3a7aHmi

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5

I1-o/c, 13.6

P 14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5

I1-o/c, 14.6P 9, Tems1 9.1, 9.2, 9.3,

9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2,12.3

P 13, Temsr 13.1, 13.2,13.3,13.4, 13.5

II-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

II-o/c, 14.6
OK 06. IIposiBaTh P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue
rpaXk 1aHCKO- %6,/Tegﬂél 66 19, 6621,061_?, ?4,66151, 66, 6.7 V CTHBIN onpoc

-o0/c, 6.8, 6.9, 6. -o/c, 6. o
we LIS

-0/c,7.8,7.9, 7. -o/c, 7.11,7.12,
gzg:;;;ggf (r)[?)?aTeI;IeHI/Ie Ha 7.13,7.14,7.15,7.16,7.17 NunuBugyanbHas

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

OCHOBC TPA/IIHOHHbIX P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
00111e4YeTI0BEUECKIX M-o/c, 14.6 paborta
LIEHHOCTEH, B TOM YHUCIE C [Ipencrasienne
YUYE€TOM rapMOHH3allun pe3yabTaToB
MEKHALIMOHAIBHEBIX U IPAKTHYECKHX

MEXKPETUTHO3HBIX
OTHOLICHWH, TPUMEHATH
CTaHapThI
AHTUKOPPYILUOHHOIO
MOBEICHUS

pabot 3amura
TBOPYECKUX paboT

3amura
I/IH,Z[I/IBI/II[yaJIBHI:IX

npoekToB KoHTponbHas

paborta BeimonHeHue




IK3aMEHAIIMOHHBIX
3aJIaHUN

OK 07. ConetictBOBaThH

COXpaHEHHIO
OKpYyKaroleun

cpepl,
pecypcocOepeReHHIO,
NPUMEHSTH 3HaHUS 00
U3MEHCHHH KJIMMAaTa,
TPUHIUITBL
OEpEKITUBOTO
IPOM3BOJICTBA,

3 pexTrBHO

EeNCcTBOBATh B

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6
P 3, Tems! 3.1, 3.2, 3.3 I1-o0/c, 3.4

P4, Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8,4.9,4.10,4.11

P5, Temnr 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11

P7, Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Tems1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temrr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 I1-o/c, 11.7

TectupoBanue
VYcerHblii onpoc
MaremaTuueckui
JTUKTAHT
NuauBunyanbHas
CaMoCTOsITeNIbHAs
paborta
IIpencraBnenue
pe3yNbTaToB
MPAKTUYECKUX
pabor 3amuTa
TBOPYECKHUX paboT
3amura

Ype3BbIYAHBIX
CHTVALX P12, Temsr 12.1, 12.2, 12.3, 12.4 WHAMBUAYAIbHBIX
yan P 13, Temsr 13.1,13.2,13.3, 13.4, 13.5 IPOCKTOB
[T-o/c, 13.6 KonTponbnas padora
P 14, Temn 14.1, 14.2, 14.3, 144, 14.5 Brimonnenue
IT-o/c, 14.6 DK3aMEHAIIMOHHBIX
3aJlaHui
IIK 5.1. Cobupats P1,Temal.1,1.2,1.3II-0/c5, 1.4,1.5,1.6 | Tecruposanue
HCXOJHBIE TaHHBIE I P 2, TeMbl 21, 22, 23, 24, 2.5 H-O/C, 2.6 V CTHBIH oIpoc
pa3pabOTKK IPOEKTHOI P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 MaTeMATHICCK I
JIOKYMEHTAIHH Ha P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
WKTAHT
HHAOPMAIHOHHYIO IT-o/c, 4.8,4.9,4.10,4.11 A
P 5, Temsr 5.1, 5.2 HNnpusunyansHas
CHCTEMY. P 6, Teme 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 CAMOCTOSTENbHAS
IT-o/c, 6.8, 6.9, 6.10 11-0/c, 6.11 paGota
P7, 6 Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7
M-0/c,7.8,7.9, 7.10 TT-o/c, 7.11, 7.12, Ipencrasnenne
7.13,7.14,7.15,7.16,7.17 pe3yIbTaTOB
P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 MPAKTUYECKUX

P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temmr 11.1,11.2, 11.3 I1-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

pabor 3amuTa
TBOPYECKUX paboT
3amura

P12, Temsr 12.1,12.2,12.3,12.4 MHJINBUyaJIbHBIX
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 IIPOCKTOB
[I-o/c, 13.6 KontponpHas padota
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 EggﬁgggﬁggHHHx
IT-o/c, 14.6 —
IIK 5.2. Pa3zpabatsiBath P1,Temal.1,1.2,131I-0/c5,1.4,1.5,1.6 | TecrupoBanue
IIPOEKTHYIO g g, %eMBI gi, %%, gg,l_ZI4,/2§ gl-o/c, 2.6 | VerHwii orpoc
,HOK eHTaHI/IIO Ha Py €MBI O. ) lay . -0 C, . M o
o P4, Temn 4.1,42,4.3,4.4,45,4.6,4.7 ey e
pa3paboTKy JUKTaHT
HEDOPMATHOHHOH IT-o/c, 4.8,4.9,4.10,4.11 WH MBIy ATEHAS
P 5, Temrr 5.1, 5.2 Y
CUCTEMDI B COOTBETCTBUI | p 6 Tenpr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | CAMOCTOATCIbHAS
o A M-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pabora
3aKa3qukKa. P7, Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7 Ilpencrasnenue
IT-0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, pe3yabTaTOB
7.13,7.14,7.15,7.16,7.17 MPAKTUYECKUX

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

pabor 3amnuTa
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P9, Temsr 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 I1-o/c,

TBOPYECKUX pabOT
3amuTa

VHIUBYTyalIbHBIX
11.4,11.5,11.6 H-o/c, 11.7 HPOCKTOR
P 12, Tems 12.1, 12.2, 12.3, 12.4 KonTponbHas pa6ota
P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5 BhInoNHEe e
IT-o/c, 13.6 3K3aMEHAIIMOHHBIX
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 3amaHuii
IT-o/c, 14.6
P1,Temal.l,1.2, 1.3 1I-0/c5, 1.4, 1.5, 1.6 | TecrupoBanue
IIK 5.3. Pa3pabatbiBath P2, Temer 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 | Yeruprii onpoc
MOJICUCTEMEI P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 MaTeMaTHuecKuii
6e30MaCHOCTHU P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7 JAKTAHT
HEbOPMAHOHHOI M-o/c, 4.8, 4.9, 4.10,4.11 P ——
CHCTEMBI B | PS5 Tems5.1,5.2 CaMOCTOSITENbHAS
COOTBCTCTRUM c P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 6
rexumeckuy sananmen. | 1-0/c, 6.8,6.9,6.10 Tl-o/c, 6.11 pabota
" | P7,Temmi 7.1,7.2,7.3,7.4,7.5,7.6,7.7 | lpeacrapuenne
I1-0/c,7.8,7.9, 7.10 I-o/c, 7.11, 7.12, pe3yJIbTaToB
7.13,7.14,7.15,7.16, 7.17 TIPaKTIICCKNX

P 8, Temsr 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

pabort 3ammura
TBOPYECKHUX paboT
3amuTa

P11, Temsr 11.1, 11.2, 11.3 IT-o/c, WHIUBUTYAJIbHBIX

11.4,11.5,11.6 IT-o/c, 11.7 MIPOCKTOB

P12, Temsr 12.1,12.2,12.3,12.4 KonTposbHas padota

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 BrimoaHeHue

II-o/c, 13.6 JK3aMEHaAIIMOHHBIX

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 3a1aHuit

IT-o/c, 14.6

P1,Tema1.1,1.2,1.31I-0/c5,14,1.5,1.6 | TectupoBauue
K 5.4. Ipomssomuts | P2, Temsr2.1,2.2,2.3,2.4,2.511-0/c,2.6 | Vcrubiit ompoc
pagpa60TKy M())Iy_]‘[ef/'[ P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 MaTteMaTHyeCKuii
MH(OPMALHOHHOI P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 HKTAHT
cucTeMbl B cooterTcTsun | 11-0/¢, 4.8,4.9,4.10,4.11 WHamBuyansHas
C TEXHUYECKUM PS5, Temer 5.1, 5.2 CaMOCTOSTEIbHAS
B P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 6oma II

' Il-o/c, 6.8, 6.9, 6.10 I-o/c, 6.11 pabota LIpelCTaBICHIC
P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 pe3yiabTaToOB

Il-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17

MPaKTUYECKUX paboT
3ammra TBOPUECKUX

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 paGor
P9, Temr1 9.1,9.2,9.3,949.5 3amura
P 10, Tems! 10.1, 10.2, 10.3, 10.4 MHIMBHYaIbHBIX
P11, Temsr 11.1, 11.2, 11.3 H-o/c, HpOEKTOB
11.4,11.5,11.6 H-o/c, 11.7 KorTporsias paGora
P 12, Temsr 12.1,12.2,12.3, 12.4
P 13, Tems 13.1, 132, 13.3, 13.4, 13.5 Brmosnmerne
H-O/C, 13.6 9K3aMCHAIIlMOHHBIX
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 3a/1aHHi
I1-o/c, 14.6
P1,Temal.1,1.2,1.311-0/c5,1.4,1.5,1.6 TectupoBanue
IIK 5.5. OcymecTBisaTh P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c,2.6 | Veramii orpoc
TeCTHDOBAHME P 3, Temst 3.1, 3.2, 3.3 TT-o/c, 3.4 "
A bOpsALIORHO P4 Temp 4.1,42,43,44,45,4.6,47 ﬁlﬁaﬁmqmm
cncrentt  ma srame | 1170/, 4.8,4.9,4.10,4.11 VB Ty AT Has
P 5, Temer 5.1, 5.2 Y




OITBITHOM OKCILTyaTallu1

P 6, Temsr 6.1, 6.2,6.3,6.4, 6.5, 6.6, 6.7

CaMOCTOATCJIbHAA

c dukcammeii | 11-0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pa6ora IpescTaBienue
BBISIBJIEHHBIX OH_H/I6OK P 7, TeMBI 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, 7.7 pGSyJIBTaTOB
KOJHPOBAHHS B 17_['1%/ 0577'184’7'79’1 g 170 112'07/%77' 11,7.12, NPAKTUYECKUX PadOT
paspabaTbiBacMbix P8, Tems 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 SAILIHTA TBOPYECKNUX
MOZLYIISIX PO, Temp19.1.9.2.93.9.4.9.5 pabor
MH(OPMALOHHOI P 10, Temsr 10.1, 10.2, 10.3, 10.4 3amura
CHCTCMBI. P11, Temsr 11.1,11.2, 11.3 IT-o/c, WHIUBUYaJIbHBIX
11.4,11.5,11.6 IT-o/c, 11.7 IIPOCKTOB
P12, Temsr 12.1,12.2,12.3,12.4 KontponbHas padora
P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5 Brmmonnenue
I1-o/c, 13.6 IK3aMEHAI[HOHHBIX
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 3anaHui
IT-o/c, 14.6
P1,Temal.1,1.2, 1.3 1I- 0/C5 1.4,1.5,1.6 TeCTI/IpOBaHI/Ie
TIK 5.6. PaBpa6aTbIBaTB P2, Temn 2.1,2.2,2.3,2.4,2.5IlI- O/C 2 6 VY CTHEIH OPOC
TeXHIECKYIO P 3, Temb 3.1, 3.2, 3.3 TI-o/c, 3.4 Matonmmi
P 4, Tems1 4.1, 4.2, 4. 3,44,4 5,4.6,4.7
JIOKYMCHTALHIO Ha 1 TMoo/c, 4.8,4.9,4.10,4.11 JVIKTAHT
AKCILTyaTaIUIo P5 T’CMLI, 51 ’ 59 ’ WNupuBuyanbHas
uH(pOPMALHOHHOMH P 6, Tembi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | CaMOCTOsTEbHAS
CHCTEMEI. M-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 paborta I[Ipencrapienue
P 7, Temsl 7. 1,72,73,74 7.5,7.6,7.7 pE3yNbTaTOB
I1-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11, 7 12 MPaKTUYECKUX padboT
7.13,7.14,7.15,7.16, 7.17 3amuTa TBOPYECKHX
P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 paboT
P9, Tems1 9.1,9.2,9.3,9.49.5 Sammra
P 10, Tems! 10.1, 10. 2,10.3,10.4
P 11, Temsr 11.1, 11.2, 11.3 M-o/c, MHAMBHIYAIbHBIX
11.4,11.5, 11.6 -o/c, 11.7 TIPOCKTOB
P 12, Tembl 12.1,12.2,12.3,12.4 KonTtponbHas pabora
P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5 Beinonnenue
II-o/c, 13.6 JK3aMEHAIIMOHHBIX
P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5 3a1aHUN
I1-o/c, 14.6
P1,Temal.l, 1.2, 1.3 H-O/CS, 1.4, 1.5, 1.6 TCCTI/IpOBaHI/Ie
IIK 5.7. Ilponssomuts | P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 | Yerusiit onpoc
OLICHKY P 3, Tembl 31, 32, 3.3 H-O/C, 34 MareMmaTuueCKui
I/IH(i)OpMaHI/IOHHOﬁ P 4, TeMnl 41, 42, 43, 44, 45, 46, 4.7 JIMKTaHT
CHCTEMBI U1 IT-o/c, 4.8,4.9,4.10, 4.11 WHuBuyanbHast
BBISIBIICHUS P'5, Temer 5.1, 5.2 CaMOCTOATEIbHAS
BO3MOKHOCTH ce P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 pabota
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 S TS ——.
MO/ICpHHU3AIHH. P7, Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7 el
pe3yabTaTOB

IT-0/¢,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, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

MPAKTUYECKHUX PadoT
3amuTa TBOPUECKUX
pabort

P 10, Temsr 10.1, 10.2, 10.3, 10.4 ammra

P11, Temst 11.1, 11.2, 11.3 T-o/c, MHIMBUIYaIbHBIX

11.4,11.5,11.6 I1-o/c, 11.7 HPOCKTOB

P12, Temsr 12.1,12.2,12.3, 12.4 KonrponbHas padota

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 Beimonaenne

IT-o/c, 13.6 9K3aMEHAIIMOHHBIX

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 3a/1aHui

II-o/c, 14.6

P1,Temal.1,1.2,1.3II-0/c5,1.4,1.5,1.6 | Tecruporanne
IIK 6.1. Pa3pabarbeiBaTh P 2, Tembl 2.1 2. 2, 2.3,2.4,2.511-0/c,2.6 | Veruwii orpoc
TEXHUYECKOE  3aJlaHue P 3, Temnl 3.1, 3.2, 3.3 1I1- O/C 3.4 MaTeMaTHIeCKi
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Ha compoBokacane | P4, Tembr4.1,4.2,4.3,4.4,4.5,4.6,4.7 JIAKTAHT
MHMOPMAIIOHHOM IT-o/c, 4.8, 4.9, 4.10, 4.11 WNuauBuayanbHas
CHCTEMBI. P 5, Temsl 5.1, 5.2 CaMOCTOSTEIbHAs
P 6, Temn1 6.1, 6.2,6.3,6.4,6.5,6.6,6.7 pabora
IT-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11 [pexcraBneHue
P 7, TeMbl 71, 72, 73, 74, 75, 76, 7.7 pe3yabTaToOB
I1-0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, IIPAKTHYECKHX paGoT
7.13,7.14,7.15,7.16,7.17 3awuTa TBOPUECKHX
P 8, Temsl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 paGor
P9, Temr 9.1,9.2,9.3,9.4,9.5
’ > ey TeDs 7 3amura
P 10, Temsr 10.1, 10.2, 10.3, 10.4
P 11, Tempr 11.1, 11.2, 11.3 I-oc, e
11.4,11.5, 11.6 IT-o/c, 11.7 o <
P 12, Temsr 12.1,12.2,12.3, 12.4 BOHTPOHI’H” pabota
P 13, Temsr 13.1,13.2,13.3,13.4, 13.5 bLIOJHCHHE
M-o/c, 13.6 9K3aMCHAIMOHHBIX
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 safiatiuu
IT-o/c, 14.6
P 1, Tema 11, 1 2, 1.3 II- 0/C5 1. 4 1. 5, 1. 6 TCCTI/IPOBaHI/Ie
MK 6.2. Bemomusts | P2, Temsr 2.1, 2.2,2.3,2.4,2.51II-0/c, 2.6 Y CTHBIH ompoc
UCIIPaBJICHUE ONMIHOOK B g i’ %eMH i -i’ i %’ i g 1}1 2/ Z -;’ ‘L 6. 47 MaTeMaTHUeCKUi
[IPOrpaMMHOM KoJze H-o’ I erlél 4' 9’ 4 1’0 4 ’11 o JUKTAHT
UH()OPMAIIMOHHOW PS5 Temer5.1.52 WuauBuyanbHast
CHUCTEMBI. P 6: TeMbl 6.1: 6.2,6.3,6.4,6.5,6.6,6.7 CaMOCTOSTEIbHAS
IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pabora IIpencrasnenne
P7,Temn 7.1,7.2,7.3,7. 4, 7.5,7.6,7.7 pe3yJIbTaTOB
I1-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, MPaKTUYECKHUX PaboT
7.13, 7.14, 7 15, 7.16, 7.17 3a]_]_[I/ITa TBOpLIeCKI/IX
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabor
P9, Temr1 9.1,9.2,9.3,9.49.5 JamuTa
P 10, Temsr 10.1, 10. 2,10.3,10.4
P11, Temsi 11.1,11.2, 11.3 T-o/c, HHUBHAYATIBHBIX
11.4,11.5, 11.6 [T-o/c, 11.7 TPOCKTOB
P 12, Tembr 12.1,12.2,12.3,12.4 KonrpossHas padora
P 13, Tems! 13.1,13.2,13.3, 13.4, 13.5 Brimonnenue
II-o/c, 13.6 9K3aMeHaIIMOHHBIX
P 14, Temsr 14.1, 14.2, 14.3, 144, 14.5 3a1aHui
IT-o/c, 14.6
P1,Tema1.1,1.2, 1.3 1-0/c5,1.4,1.5,1.6 TCCTI/IPOBaHI/Ie
IIK 6.3. PaspabarsiBate | P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c,2.6 | Verusit ompoc
00y4JaronIyro P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 MaTeMaTHueCKHii
JIOKYMEHTALIHIO ms | P4, Temn4.1,4.2,43,4.4,4.5,4.6,4.7 JMKTaHT
MOJIb30BATENEH IT-0/c, 4.8,4.9,4.10, 4.11 WHauBuayanbHas
MHPOPMALMOHHON PS5, Temsr 5.1, 5.2 CaMOCTOSITENIbHAS
CHCTOMEL P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 pabora [TpesicTaBenye
IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 PE3YIIBTATOR

P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7
Il-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 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 IT-o/c,
114,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3,13.4, 13.5
IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
I1-o/c, 14.6

MPAKTUYECKHUX PadoT
3ammnTa TBOPYECKUX
pabort

3amuTa
WHBUIYaIbHBIX
MIPOEKTOB
KonTponbnas pabota
Brmonnenue
9K3aMEHaIIMOHHBIX
3aJaHUuN




IIK 6.4. Onenusars
Ka4yecTBO M HAJIEKHOCTb
(GYHKIIMOHUPOBAHUS
MH(OPMAIMOHHOM
CHCTEMBI B
COOTBETCTBUU C
KPUTEPUSIMU

TCXHHUYCCKOI'O 3aJaHHA.

P1,Temal.1,1.2, 1.3 1-0/c5,1.4,1.5,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.5T1I-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P4, Temsr 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8,4.9,4.10,4.11

P 5, Temrr 5.1, 5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7, Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17

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

P9, Temr 9.1,9.2,9.3,9.4,9.5

TectupoBanue
YceTHBIT onpoc
MaremaTuueckui
JTUKTAHT
NuauBunyanbHas
CaMOCTOSTENIbHAS
paborta
[IpencraBnenue
pe3yNbTaToB
MIPaKTUYECKUX padoT
3aiuTa TBOPUYECKUX

P 10, Tems: 10.1, 10.2, 10.3, 10.4 g:gf;m

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

11.4,11.5, 11.6 I-o/c, 11.7 MHAMBUNaTBHBIX

P 12, Temsr 12.1, 12.2,12.3, 12.4 IIPOCKTOB

P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5 Konrponbnas pabora

IT-o/c, 13.6 Brimonnenue

P 14, Temn 14.1, 14.2, 14.3, 144, 14.5 9K3aMEHAIIMOHHBIX

IT-o/c, 14.6 3a1aHnui

P 1, Tema 1.1, 1.2, 1.3 H—O/CS, 1.4, 1.5, 1.6 TeCTI/IPOBaHI/Ie
IIK 6.5. OcymectBusare | P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 | Vcruprii ompoc
TEXHUUYECKOE P 3, TeMel 3.1, 3.2, 3.3 H-O/C, 34 MaTeMaTHYeCKU
COIPOBOXKICHHE, P4, Temsr 4.1,4.2,4.3,4.4,4.5,4.6,4.7 MKTAHT
OGHOBIICHME a | I-o/c, 4.8,4.9,4.10,4.11 -

P 5, Temb 5.1,5.2 HAUBUIyalbHA
f[g;f;?:om’me P 6, Temi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | CaMOCTOSITC/IbHas

y II-o/c, 6.8, 6.9, 6.10 TI-o/c, 6.11 pabora

HHQOpMAIMOHHOH P 7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 Ipexcrasienue
CHCTCMBI T-0/c,7.8,7.9, 7.10 T-o/c, 7.11, 7.12, pe3ynbTaToB
COOTBETCTBUU c

TEXHUYCCKUM 3a/JTaHHUECM.

7.13,7.14,7.15,7.16,7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems1 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 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5
IT-o/c, 14.6

MPAKTHYECKHUX padoT
3aiuTa TBOPUYECKUX
pabort

3ammra
WHIUBHUIYaIbHBIX
MIPOEKTOB
KonTponbnas padora
Brimonnenue
9K3aMCHAIIMOHHBIX
3aJIaHui
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