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1. O0mas xapakrepucruka padoueii nporpaMmsl 001Ie00pa30BaTe/IbHOI
aucnunaabl I1J1.01 MaTtemaTuka

1.1. Mecro AUCHHIVIMHBI B CTPYKType mnpo(eCCHOHAIbHOI
oOpa3oBarenbHOil nporpammsl CIIO:

Oo6mieoOpazoBarenbHas  gucnummHa  [1J1.01  Marematuka  sBiseTcs
00s3aTeIbHOM  4YacThr0  00HIE00pa30BATENBPHOTO  IUKIAa  00pa3oBaTEIIbHOMN
nporpaMmmbl B cootBeTrctBHM ¢ DI'OC CIIO cnenuansHOCTH 23.02.06
TexHuueCcKas SKCIUTyaTalys MOABMKHOTO COCTABA KEJIE3HBIX JOPOT.

1.2. Ilesqin 1 IuIaHUPYeMbIe Pe3yJbTAThHI 0CBOCHHS JUCIMIVINHBI:

1.2.1. Ileab AMCHUANIAHBI

Conepxkanue nporpaMmbl  oOmeoOpaszoBarenpbHoil  auctuumaunbl  [1)1.01
MaremaTika HamnpaBIE€HO HA JOCTHIKEHHME PpE3YJIbTAaTOB €€ M3YyYEHUs B
cootBeTcTBUM ¢ TpeboBaHusimu DI'OC COO ¢ yuetoM mnpodeccrHoOHATBHOM
HanpasieHHoctr OI'OC CIIO.

1.2.2. Ilnanupyembie Ppe3yJbTAaTbl OCBOCHHUS 001e00pPa30BaATE/IbLHOM
aacUIHHLI B cooTBeTcTBHHE ¢ PI'OC CIIO 1 Ha ocHOBe PI'OC COO

Oco0o¢ 3HauYcHHE AWCLMIUIMHA UMEET Nph (OPMUPOBAHMM H PAZBUTHH
o0umx 1 npogeccuoHanbHbIX KomneTeHui (nanee OK u [1K cOOTBETCTBEHHO).



O0ure KOMIIeTeHIHNH

Ilnanupyembie pe3yabTaThl 00yUeHHs

O01ue JucurinHapHbIe
OK 01. Beibupats — TOTOBHOCTb K TPyAy, OCO3HAHHE LEHHOCTH - BJANETh METOAAMH IOKAa3aTeNbCTB, AaJrOPUTMaAMH
crocoObl peleHts 33134 | MacTepPCTBA, TPYIAOIOOUE; pewmeHuss 3anad, yMeHHe (GOopMyNHMpoBaTH ONPENETCHUs,
HpO(l)eCCHOHaHbHOfI —  TOTOBHOCTBH K AKTUBHOU AeATeIbHOCTH | AKCHOMBI u TCOPEMBI, NPUMEHSATDH Hx, MNpOBOAUTDH
ACATCIIBHOCTH TEXHOJOTMUYECKOU u counaanoﬁ HamnpaBJICHHOCTH AOKA3aTCIIbHBIC PACCYKACHUSA B XOAC PCLICHUSA 3a0a4,
NMPUMEHUTEIIBHO K CIIOCOOHOCTD HHULIUUPOBATD, NJIaHUPOBATh u - YMEThL OINCPpUPOBATH TMOHATHAMHU. CTCICHb YHCIIA,
Pa3JIMIHbIM KOHTCKCTaM CaAMOCTOSATEIILHO BBIMOIHATH TaAKYH0 OEATEIbHOCTD; J'IOFapI/I(l)M qucjia, YMCHHUEC BBITNIOJIHATE BBIYUCIICHUE 3HAUEHUH
—  uHTepec K DPasIIHYHbIM cepam | B npeoOpa3oBaHUsl  BBIPAKEHWH CO  CTENEHSIMH U
npoecCHOHAIBHOI AESITEIbHOCTH, norapupmamu, npeoOpa3oBaHUs  APOOHO-PALMOHAIBHBIX
OBnanenue YHHUBEPCAIbHBIMU yueOHbIMH | BPIPAXKEHHUIT,
MO3HABATEbHBIMHU JEACTBHAMMU: - yYMETb ONEPUPOBATH MOHATUAMU. PALUOHAIBHBIE,
a) 6a30BbIe JIOTHUECKHE ACHCTBIS! HMppalyOHaJbHbIE, MOKa3aTeNbHbIE, CTETICHHBIE,
—  CAMOCTOSITENILHO dopMyIHpoBaTh i | morapudmMuueckue, TPUrOHOMETPUYECKHE yPAaBHEHHMS U
aKTyanu3upoBaTh  mpobieMy,  paccMmatpuBaTh — ee | HEPABCHCTBA, HX CUCTEMBL,
BCECTOPOHHE; - yMeThb  ONepPUpOBaThb  TOHATHIMH.  (PyHKIHSA,
—  YCTAHABIMBATb CYLIECTBEHHBI TpPU3HAK HIH HereprBHaﬂv (GyHKIUS, TPOM3BOAHAS, MEePBOOOpasHas,
OCHOBaHMA 1A  CpaBHEHHs, Kiaccubukamum u | OTIPEAEJIEHHbIH MHTErpai, yMeTb HAXONUTb MPOM3BONHbIE
0B0BIIEeHYS: 3JIEMEHTAPHBIX (YHKITHHA, I/IC?OJ‘IBSYﬂ CIIPaBOYHbIE
_ OmpemenAT  LENH  JATENBHOCTH,  337aBaTh MaTepuabl, UCCIEOBATh B MPOCTEHINNX CIydasx (PYHKIUH

napameTpbl U KPUTEPUHU UX OCTHKEHUS,

—  BBIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B
paccMaTpUBAEMBbIX SIBJICHHSX,

— BHOCUTbH KOPPEKTHBBI B IEATENILHOCTD, OIIEHUBATH
COOTBETCTBHE pE3yJIbTATOB IIE€JSIM, OIEHHBATH PUCKH
MOCNEICTBUM ASATEITLHOCTH,

— pa3BUBAaThb KPEaTHBHOE MBIIIJIEHUE NP PELIeHUH
JKHU3HEHHBIX TPOOJIeM;

0) 6a30BBIC UCCIIEAOBATEILCKUE ACHCTBYS:

— BJAJETh HABbIKAMU Y4eOHO-UCCIIENOBATENBCKON U

HpOGKTHOfI JCATCIIbHOCTH, HaBBIKAMU pa3p€licHusd
npobiiem;

— BbBIABJIATH NMPUIUHHO-CJIICACTBCHHBIC CBA3HU n
AKTyaJIU3UPOBAThL 3aJavy, BBIABUT'aTb TUIIOTE3Y €€

pelIeHs,, HAXOAWTb AapryMEHThl AJs JOKa3aTeNbCTBa
CBOUX YTBEPKAEHUMN, 3a0aBaTh NapaMmeTpbl U KPUTEPUH

HAa MOHOTOHHOCTb, HaXOIWThb HAuOOJbIINE U HAUMEHbBIIHE
3HaueHust (PYHKUUH, CTPOUTh TpaduKd MHOTOUIEHOB C
UCTIONIB30BAHUEM  alllapaTta MaTeMaTHYeCKOro —aHaJIN3a;
NPUMEHSTh POU3BOAHYIO MPH PEIICHUH 3a7a4 Ha ABMKEHHE,
pelmarb NPakTHKO-OPUEHTHPOBAHHBIE 331a4l HA HAHOOJbIINE
U HaUMEHbIINE 3HAYCHMs, HA HAXOXKICHUE yTH, CKOPOCTH H
YCKOPEHHS,

- YMETb ONEpPHPOBaThb MOHITHUAMH. pPaLUOHAIbHAS
¢byHKOMA, TOKaszaTenbHas (YHKOMSA, CTENeHHast (QyHKIHS,
norapudmuyeckas QyHKUUs, TPUTOHOMETPUYECKHE (PYHKLINY,
yMEHHE  CTPOUTb  rpaduku  W3y4YeHHBIX  (PYHKIIHIA,
UCTIONB30BaTh Trpa@UKu TPH  H3YyUYEHHH IPOLECCOB |
3aBHCUMOCTEH, MPH pEeIIeHUH 3a7ad M3 JAPYrux y4eOHbIX
NpeIMETOB M 3a7ad M3 PEeaNbHOW JKU3HHU, BBIPAXKATh
(dbopMyIamMu 3aBUCUMOCTH MEXIy BEITMUYNHAM,

- YMETh peIuaTh TEKCTOBBIE 3a/1a4H Pa3HBIX TUIIOB (B TOM




peLICHHUS,
— aHaJU3UpOoBaTh MOJYyYEHHbIE B XOJ€ pEeLIeHUs
3a7a4d  Pe3yibTaThl, KPUTUYECKU  OLEHUBATH  UX
JOCTOBEPHOCTh, TMPOTHO3MPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;
— yMeTb MEPEHOCUTb 3HAHUS B TMO3HABATENILHYIO U
NPAKTUYECKYIO 00JIACTH KU3HENESI TEIbHOCTH,

— YMETb HHTEIPUPOBATHL 3HAHUA U3  Pa3HbIX
MPEeIMETHBIX 00NacTeil,

— BBbIABUI'ATH HOBBIC nuacu, npennaraTb
OpI/IFI/IHaJ'IbeIe moaxoabl U peLHeHI/Iﬂ;

—  CHOCOOHOCTD HX HCITIOJIb30BaHUA B

MO3HABATENILHON U COLIMAIBHON MPAKTUKE

Yrclie Ha MPOLEHTHI, AOJU U YacTH, Ha JBUXKEHUE, paboTy,
CTOMMOCTb TOBapOB M YCJyr, HAJOTH, 3amadu u3 objactu
yOpaBJICHUS JIMYHBIMH M CeMeWHbIMH  (prHaHCaMn),
COCTABIJIATh BBIPAKEHUS, YPABHEHHs, HEPAaBEHCTBA M UX
CHCTEMbI MO YCJIOBHIO 3a/a4d, HCCIEeJOBaTh MOJy4YEeHHOE
pelLIeHne U OLIEHUBATh MPaBIONOAO0HOCTh PE3yIbTATOB,

- yMeTb  ONEpPHpPOBaTh  MOHATUSMHU.  CpEIOHEe

apupMeTHUecKoe, MeINaHa, HauOOoJbllee W HaUMEHbIIEe
3HAYeHMs, pa3Max, OHCIEPCHs, CTAHAAPTHOE OTKJIOHEHHE
YHCIIOBOTO Habopa, yMeTh H3BJIEKAThb, HHTEPIPETHPOBATH
UH(POPMALIHIO, TIPEACTABICHHYIO B TaOJHUIIAX, HA AHArPaMMax,
rpaukax, OTPaKAIOLIYI CBOWCTBA PEAJbHBIX IPOLECCOB U
SIBJICHHI; MPEACTABISATh HHPOPMALHMIO C MOMOLIBIO TabJIUIl U
auarpaMM; HCCIENOBAaTh CTATUCTHYECKHE IaHHbBIE, B TOM
qucie C TOpUMEHeHHeM  rpaguueckux  METONOB U
3JIEKTPOHHBIX CPEICTB,;
- YMeThb OIEPUPOBATH IOHATUSAMHU. CIyYalHBIA OIBIT |
ciyyaiiHoe COOBITHE, BEpPOSITHOCTb CIYYaHOTO COOBITHS,
YMEHHE BBIYHUCISATH BEPOSITHOCTH C  HCIOJNBb30BAHHEM
rpagMuecKuxX METOIOB; MPHUMEHSATb (OPMYJBI CIOKEHUS H
YMHOXKEHHUSI BEPOSITHOCTEH, KOMOMHATOpHBIE (DaKThl U
dbopMysBl TPU pELIEHWH 3a4ad, OLEHHBATb BEPOSTHOCTH
peanpHBIX ~ COOBITHI, 3HAKOMCTBO CO  CJIy4alHBIMHU
BEJINYMHAMHU, YMEHHE NPUBOAUTH NPUMEPHI MPOSBICHUS
3aKOHa OOJBIINX YHCEN B MPUPOAHBIX H OOIIECTBEHHBIX
SIBJICHUSAX,

- yME€Tb ONEPHUPOBaTb MOHATUSAMH. TO4YKA, MpsAMas,
MJIOCKOCTb, MPOCTPAHCTBO, I BYIPAHHBIN yrodi,
CKpELINBAOIIHEC MpsiMBIE, NapajyIeIbHOCTh 51

NEPNCHAUKYJIAPHOCTh MPAMbBIX U I'I.]'IOCKOCTGI\/'Ij YIrojl MExXOy







NPSMBIMU, YTOJ MEXIY HPSIMOH U TUIOCKOCTBIO, YTOJl MEXKIY
IUIOCKOCTSIMH, ~ PacCTOSIHHE€ OT TOYKHM OO IUJIOCKOCTH,
paccTosiHWE  MEXKAY  NPSMBIMH,  PacCTOSHHE  MEXAY
IUTIOCKOCTSIMH, YMEHHE HCIOJBb30BaTh NMPHU PELICHUU 3a/1ad
u3yueHHble (aKTbl M TEOPEMbl I[UIAHUMETPUH, YMEHHUE
OLICHUBATh Pa3Mepbl OOBEKTOB OKPYIKAFOIIEr0 MHPA,

- yMeTb OIEPUPOBaTh TMOHSITHUSMHU. MHOTOTPAHHUK,
CeueHHe MHOTOrpaHHHKa, Ky0, mNapajuieNnenunen, Npu3Ma,
nupamuna, (Gurypa ¥ TMOBEPXHOCTb BPAIUEHHS, LMJIUHAD,
KOHYC, map, chepa, ceueHus: GUrypel BpameHus1, TIOCKOCTb,
Kacaromasicss  ceprl, IMIMHAPA, KOHyCa,  IUIOLIAIb
MOBEPXHOCTH TNHPAMHIbL, TPHU3MBI, KOHyCa, LWINHAPA,
mwiomanb  chepbl, obdbeM  kyba,  MPSIMOYTOJBLHOTO
napajieNenurnena, MUPaMuabl, MPU3MBL, IMIMHIAPA, KOHYyCA,
mapa; yMeHHe n300pakaTb MHOTOIPAaHHHKH U TOBEPXHOCTH
BpALICHNs, UX CEUEHUs] OT PYKH, C MOMOIIBI YEPTEKHBIX
UHCTPYMEHTOB M JJIEKTPOHHBIX  CPEACTB,  YMEHHE
pacrio3HaBaTb CHMMETPHIO B  IPOCTPAHCTBE, yMEHHE
pacrio3HaBaTh MPABUIbHBIE MHOTOTPAHHHKH,

- yMeTb ONEpUPOBATh TOHATHAMH. JBHKCHHE B
NPOCTPAHCTBE, TNOAOOHBIE (QUIYpPBI B  IMPOCTPAHCTBE,
UCIIONB30BAaTh OTHOUIEHHE IUIOLIAAECH MOBEPXHOCTEH U
00BbeMOB TOAOOHBIX (PUTYP TPHU PEIICHUH 3a1aY;

- YMEThb BBIYHCISITH F€OMETPUYECKHE BEJIHMUUHBI (JIJIMHA,
yroJi, MJomaas, o0beM, IUIOMAAb MOBEPXHOCTH), HCIIONb3YS
U3y4YeHHbIE POPMYJIIBI U METOIIBL;

- yYMeTb OIIEPUPOBATh MOHATUSMH. NPSMOYTOJIbHAS
cUcTeMa  KOODAWHAT,  KOOPAMHATBI  TOYKH,  BEKTOP,
KOOPJIMHATBI BEKTOPA, CKAIAPHOE NMPOU3BEACHUE, YTOJl MEXKIY
BEKTOPaMH, CyMMa BEKTOPOB, NPOHM3BENCHHE BEKTOpa Ha
YHCIIO; HAXOAWTh C TIOMOLIBKO HM3y4YeHHBIX  (HOpMyJ
KOOPJIMHATBl CEPEANHBbI OTPE3Ka, PACCTOSHUE MEXKAY IBYMS
TOYKAMHU,;

- YMeTb BBIOMpPATh MOIXOASIIUN HW3yUYeHHBIH METOH IS
peleHnst 3a7aud, paclo3HaBaThb MaTeMaTudeckne (akTbl U
MaTeMaTHYeCKHe MOJIEIH B NPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE, YMEHHE TMPHBOAUTH MPUMEPHI
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MaTEMaTUYECKUX  OTKPBITUM  POCCHUHCKOM UM  MHpPOBOH
MaTEMaTUYECKON HAYKHU,

- yMeThb ONEpPUPOBATH IOHATHSAMH.  OIpEIeNIeHHE,
aKCMoMa, TeopeMa, CIEICTBHE, CBOWCTBO, IPHU3HAK,
JOKa3aTeIbCTBO, PABHOCHIIbHBIE (POPMYIHMPOBKH, yMEHHE
(bopMyIUpOBaTH obpatHOE u MPOTUBOTIOJIOKHOE
yTBEpPKIAEHHE, NPUBOAUTH TPUMEPBI U  KOHTPIPHUMEPHI,
UCTIOJIB30BATh METONl MAaTEMAaTUYE€CKON MHAYKLUUH; TPOBOANUTD
JOKa3aTebHbIE  PACCYy)KOCHHMs TpH  PEeIleHHH  3ajad,
OLICHUBATh JIOTHYECKYIO MPABUIBHOCTD PACCy KIACHU,

- YMETb ONEpPHpPOBAaTh MOHSATHSAMU. MHOXECTBO,
MOJMHOXKECTBO, ONEpallud HaJl MHOXECTBAMH, YMEHHE
UCITIONB30BAaTh TEOPETUKO-MHOJKECTBEHHBIM — ammapar  JuIs
OMHCAHMSI PEANBbHBIX MPOLECCOB W SIBIEHUH NPH pPELICHUU
3am1a4, B TOM YHUCIIE U3 IPYTHX Y4eOHBIX MTPEIMETOB,

- YMETh ONEepUpPOBaTh MOHATUSAMU: Tpad, CBA3HBIN rpad,
IepeBo, LMKJ, rpad Ha TUIOCKOCTH, yMEHHUE 3a1aBaTh M
OMHUCHIBATh Tpadpl Pa3JIUUHBIMU CIIOCOOAMU, HCIIONB30BATh
rpadbl Ipy peIIeHnH 3a1aY;

- yMeTb CBOOOIHO ONEPUPOBATh MOHATUSMHU: COUETAHUE,
NEPECTaHOBKA, YHCIO COYETAHUH, YHCIO MEePEeCTaHOBOK;
O6unom HplOTOHA, yMeHHE NpPUMEHSATh KOMOWHATOPHBIE
(bakThl U paccy KOeHUs U PEIISHHS 3a71ad,;

-yMETh ONEpPUPOBATH MOHATHUSAMHU. HATYPAJIbHOE YHCIIO,
LIEJIOE YHUCJIO, OCTATOK MO MOAYJIKO, PaLMOHAJIbHOE YHCIIO,
UPPALMOHAIIBHOE YHCJIO, MHOJKECTBA HATYpPaJbHBIX, LEINbIX,
PaLMOHATIBHBIX, IEeHCTBUTENBbHBIX YHCeT, yMEHHe
UCTIOJIb30BATh TMPU3HAKH JEIUMOCTH, HAUMEHBIIMNA OOLIHii
JEeTUTENb U HaMMEeHbIIee o0lIee KpaTHoe, anroputM Eekimaa
OpU  peIleHWH  3a7ad; 3HAKOMCTBO C  pa3IMYHBbIMU
MO3ULIMOHHBIMUA CUCTEMAaMH CUHUCIICHUS,

- yMeTb CBOOOMHO ONEPHPOBATH MOHSITHAMHU. CTENEHb C
LIEJIbIM TI0Ka3aTeNeM, KOPeHb HaTypPaJIbHOW CTENEeHH, CTENeHb
C PaLMOHAIBHBIM IIOKA3aTeNIeM, CTEIIEHb C NeHCTBUTEIbHBIM
(BeIIeCTBEHHBIM) TIOKa3aTesieM, Jiorapudm dYuCiIa, CHHYC,
KOCHHYC U TAHT'€HC TPOM3BOJIBHOTO YNCIIA,

- yMeThb ONEepUPOBATh MOHITHUSMH.  TOXIECTBO,

8







TOXKZIECTBEHHOE IpeoOpa3oBaHUe, YpPaBHEHHE, HEPaBEHCTBO,
cUCTeMa ypaBHEHHH M  HEPAaBEHCTB, PaBHOCHIBHOCTb
ypaBHEHWH, HEPAaBEHCTB W  CHCTEM, PpalMOHAJbHBIE,
UppalMOHAIIbHBIE, NOKa3aTebHbIE, CTETIEHHBIE,
JorapuMHUECKHE, TPUTOHOMETPHUYECKHUE ypaBHEHMUS,
HEPaBEHCTBA M CHUCTEMBI, YMEHHE pellaTb YpPaBHEHHUs,
HEPaBEHCTBA U CHCTEMbl C TIOMOIIBIO PA3JIMYHBIX MPUEMOB;
pewarb ypaBHEHHs], HEPABEHCTBA U CHCTEMBI C MapaMeTpoM;
NPUMEHSTh YPAaBHEHUS, HEPABEHCTBA, HX CHCTEMBI JUIS
pelIeHnsT MaTeMaTH4YeCKUX 3a7ad M 3a/a4 M3 Pa3THUHBIX
oOnacTeil HAyKH U peaIbHOM JKU3HH;

- yMeTh CBOOOIHO ONEPUPOBATH MOHATHIAMHU. Tpaduk
¢bynkumny, obparHas (QYHKOMS, KOMIO3WOMA (PyHKIUH,
JTuHeWHast (YHKOMS, KBaApaTHUYHAas (YHKIUS, CTelneHHas
GyHKOIMA C LeJbIM TOKa3aTejleM, TPHUTOHOMETPHUYECKUE
¢byHkuny, oOpaTHbIE  TPUTOHOMETPHYECKHE  (PYHKLUH,
nokaszarejpHass M Jorapudmudeckas (PyHKUUH, YMEHHE
crpouth rpaduku (PyHKIUH, BBIIONHATH NPEOOpPa3OBAHMUS
rpapukoB QyHKIUH;

yYMEHHE HCIONb30BaTh rpaduku GyHKIMHA A U3YUSHHS
NPOIIECCOB U 3aBUCHMOCTEH INMPH PELICHUHU 3a7ad U3 IPYrux
yueOHBIX TPEIMETOB M W3 pPEAJTbHOM JKHU3HHU, BbIPAXKATh
(dbopMyIamMu 3aBUCUMOCTH MEXIy BEITMUYNHAM,

yMEHHE CBOOOJHO ONMEPHPOBATH MOHATHUSIMH. YETHOCTD
($yHKIMY, TEPUOAMYHOCTb (PYHKLUHH, OrPAHHYEHHOCTH
(yHKIMH, MOHOTOHHOCTb (YHKIHH, 3KCTPEMyM (PYHKLHUH,
HanOoJpIlee W HAaWUMEHblIee 3HAYeHWss (PYHKIUH Ha
NPOMEXKYTKE; YMEHHE MPOBOIUTH HCCIEOBaHNE (PYHKIINY,

YMEHHE HCIOJb30BaTh CBOMCTBA M rpaduku GyHKIHUN
IJIe  pelleHHs] YpaBHEHWH, HEPaBeHCTB W 3adad ¢
napamMeTpaMu; H300pakaTb Ha KOOPAMHATHOH IUIOCKOCTH
MHOXKECTBA PELICHNI YPaBHEHUI, HEPABEHCTB U UX CUCTEM,

- yMmMerb CBOOONHO  ONEpPUPOBATh  IMOHATUSMHU:

IIOCJIEIOBATENbHOCTb, apudmernueckas nporpeccusi,
reoMeTpHuyecKast —Iporpeccus, OeCKOHEYHO yObIBaroIast
reoMeTpuyecKast nporpeccus, yMeHHe 3amaBaThb

MMOCJICa0BATCIIBHOCTHU, B TOM qUuCjie C IIOMOIIBIO
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PEKYPPEHTHBIX (POPMYIT;

- yMeTh ONEepUpOBaTh IMOHATHSIMU. HEMPEPBIBHOCTD
¢byHKIMH, acMMNTOTHl rpaduka (QyHKIMH, TIepBas U BTOPas
Npou3BOAHAS (PYHKIMH, TEOMETPUYECKHA © (DU3UYEeCKUid
CMBICJI ~ TIPOM3BOAHOH, MepBOOOpa3Has,  ONpEAESICHHBIN
UHTErpal;, YMEHHE HAXOIHUTh aCUMINTOTHI rpaduka QyHKIHH;
YMEHHUE BBIYUCIATH IMPOU3BOAHBIE CYMMBI, IPOU3BEACHHS,
YaCTHOTO M KOMIO3MLMH (YHKIMH, HAXOOUTh YpPaBHEHHUE
KacaTeabHOH K rpaduky QpyHKINY,

YMEHHE UCTIOJIb30BaTh MPOU3BOAHYIO ISl HCCIIEIOBAHUS
byHKUMHA, AN HAXOXKOCHHWS HAWIYYLIEr0 pEIIeHHS B
NPUKJIAIHBIX, B TOM YHCIIE COLMAIbHO-’KOHOMHYECKHX U
dusnyeckux 3amavax, AN ONpEHeNeHHs] CKOPOCTH M|
YCKOPEHMsI, HAXOAWUTh IUomand u o0veMbl (Guryp c
MIOMOIIBIO UHTETpaa,; NPUBOIUTH pUMEPBI
MaTEeMaTHIECKOTO MOJIEINPOBAHUS c TIOMOLITBEO
i epeHInaTbHBIX YPaBHEHUH,

- YMeTb OINEPUPOBATH MOHATHUSAMHU. KOMILIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCJA, MOIYJb M apryMEHT
KOMILUIEKCHOTO 4YHCia, (popMa 3almucCH KOMIUIEKCHBIX YHCEN
(reoMeTpuveckasi, TPUTOHOMETpHUYECKast u anredpanyeckasi);
yMeTb  MNPOU3BOAMTH  apuMeTHUECKUe  ACHUCTBUS  C
KOMILIEKCHBIMU YHCIIAMUY, NPUBOANUTH PUMEPHI
UCTIOJIB30BAHUST KOMIUIEKCHBIX YHCElT,

- YMeTb CBOOOIHO ONEPUPOBATh MOHATHIMH. CpEIHEe
apupMeTHUecKoe, MeIraHa, HauOOoNbllee W HaUMEHbIIEe
3HAYEHHsI, pa3Max, JUCTIePCHs], CTAHIAPTHOE OTKIJIOHEHHUE IS
OMUCAHWSI YUCJIOBBIX JAHHBIX, yMEHHE HCCIIENOBATh
CTaTUCTHYECKUE [aHHBbIE, B TOM YHCJIE€ C TNPUMEHEHHEM
rpadgMUecKuX METOOB M 3JIEKTPOHHBIX CPECTB; rpaduIecKu
UCCIIEIOBATh  COBMECTHBICE HAONIONEHUST C  [TOMOLIBIO
JUarpaMM pacCeUBaHUs U JIMHEHMHONW PEerpeccuy,

- yMeTb HAaxXOOUTh  BEPOSTHOCTH  COOBITHH €
UCTIOJNB30BaHUEM TpaUIeCKHX METOAOB;, MNPUMEHSTh IS
pemenns 3amad  (QOPMYJIBI  CIIOKEHHS W YMHOXKEHUS
BEPOSITHOCTEH, (OPMyJy TMOJHOW BEPOSTHOCTH, (HOpMyIy
bepaysn, komOnHaTOpHBIE PaKkTBl M (OPMYIIBL, OLEHUBATH
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BEPOSITHOCTH PEANbHBbIX COOBITUH; YMEHHE ONepUpOBaTh
MOHATUSIMHU: ciy4ainHas BEJINYMHA, pacnpeneneHue
BEPOSITHOCTEH, MaTeMaTH4YEeCKOE OXXHUIAHME, IUCIEepCUs U
CTaHIAPTHOE OTKJIOHEHUE CIIy4ailHOH BEeNWYHHBI, (DYyHKIUH
pacnpeneneHus U INIOTHOCTH PAaBHOMEPHOTO, IOKA3aTE€JIbHOIO
U HOPMAJbHOIO PACHPENETICHUN, YMEHHE HCIOJIb30BaTh
CBOICTBAa WU3YYEHHBIX PACHPEAENICHUN U1 PELIeHUs 3a1ad,
3HAKOMCTBO C TOHSTHAMH: 3aKOH OOJBINUX YHUCEJN, METOABI
BBIOOPOYHBIX HCCIICAOBAHUN, YMEHHE MPHUBOAUTH MPUMEPHI
NPOSIBJICHUS] 3aKOHAa OOJIbIIMX YHCENl B TNPUPOAHBIX H
OOILIeCTBEHHBIX SIBICHUSX

- yMeTb CBOOOIHO ONEPHPOBATH MOHSATHUSIMH. TOYKA,
npsiMasi, TIOCKOCTb, MPOCTPAHCTBO, OTPE30K, Jy4, IJIOCKUHN
yroJl, I BYIPaHHBIN yroJl, TPEXTPaHHbIN yIoJL,
MEPEeCeKAOINNecs, MapajuleNibHble W CKPELIHUBAIOLINECs
MpsiMble, MapajIEAbHOCTh U NEPIEHIUKYJSIPHOCTD NPSIMBIX U
MJIOCKOCTEH, YroJl MEXAy NPSMBIMH, YIOJI MEXIy NPAMOU U
IJIOCKOCTBED,  YroJl ~ MeXAy  IUIOCKOCTSIMH,  yYMEHHUe
UCTIONB30BATh MpPU pEIIeHUH 3a7ad H3y4deHHble (aKThl |
TEOpeMBl IJIAHUMETPUH, YMEHHE OLIEHUBATb Pa3MepPhI
OOBEKTOB B OKPYXKAIOIIEM MHUpPE, YMEHHE OIEepPUpPOBAThH
MOHATUSIMU.  MHOTOIPAHHUK, CEYEHHE MHOIOIPAHHHKA,
NPaBUIBHBI MHOTOTPAHHUK, MpH3Ma, MUpaMuzaa, Gurypa u
MOBEPXHOCTh BpAaLIeHMs, LFJIMHAP, KOHYC, map, cdepa,
pa3BepTka IOBEPXHOCTH, CEYEHHMs] KOHyCca W LWJIMHAPA,
napajyieJibHble OCH WJIH OCHOBAaHHUIO, CEUCHHE 11apa,
TUTOCKOCTB, Kacarowiasicst cepsl, IMIIMHAPA, KOHyCa, YMEHHUE
CTPOHUTH ceyeHue MHOTIOI'PaHHUKA, n300pakarhb
MHOTOTPaHHHUKH, (UIYpbl M TIOBEPXHOCTH BpAIUEHUs, WX
CEYEeHMs, B TOM 4YHUCJI€ C MOMOUIBIO 3JIEKTPOHHBIX CPENCTB,
yMEHHE TPUMEHSTh CBOHCTBA TI'€OMETPUYECKHX (uryp,
CaMOCTOSITENIbHO (POPMYJIMPOBATH ONPENENCHUS HN3y4aeMbIX
¢buryp, BBIABHraTb THUIIOTE3bI O CBOMCTBAX W NPU3HAKAX
reoMeTpuUuecKux (puryp, 0OOCHOBBIBATH MJIH OMPOBEPTaTh UX,
yMEHHE TPOBOAUTH KiacCU(pUKALUID (PUTYP TO pa3IHYHBIM
NPU3HAKaM, BBINIOJHATh HEOOXOOMMBIE IOIOJHUTEIbHbIE
MOCTPOEHUS,
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- yMeTb CBOOOIHO ONEPHPOBATH MOHITHAMH: ILUIOMIATH
¢burypel, o0beM QUIypHl, BEIMYMHA yIJa, PACCTOSHUE OT
TOYKH JIO IUIOCKOCTH, PAaCCTOSHHUE MEXIy MpPSIMBIMH,
pacCTosIHNE MEXKY MIIOCKOCTSIMH, IIOMAAb Cephbl, MIOMaIb
MOBEPXHOCTH MUPAMU/IBL, MPU3MBL, KOHYCa, HHIUHAPA, 00BeM
Ky0a, TPSMOYrOJBPHOIO  MapajuieNenunena, MUPaMUIb,
NpU3MBI, LWJIMHApPA, KOHyCa, IIapa, YMEHHE HaxOIUTh
OTHOILIEHHE 00BEMOB OTOOHBIX UTYP;

- yMeTb CBOOOIHO OMEPUPOBATH MOHATUSMU: JIBUKCHHUE,
NapajyieNIbHbIl MEPEeHOC, CHMMETPUS Ha IUIOCKOCTH H B
MPOCTPAHCTBE,  MOBOPOT,  MpeoOpa3oBaHWe  MOAOOUS,
nonoOHble (UTYpBl, yMEHHE pAaclo3HABATb paBHbIE W
nofo0Hble (QUTypBl, B TOM YHCJIE B MPHUPOAE, HCKYCCTBE,
apXUTEKType, YMEHHE  HCIOJb30BATh  T'€OMETPUUYECKHE
OTHOILIEHHS, HAXOIUTh T€OMETPUYECKHE BEJIWYHMHBI (IJIMHA,
yroJy, IUIomaab, OOBEM) MpH pEIIeHUH 3a7ad U3 JAPYTHX
yueOHBIX MPEIMETOB U U3 PEATbHON JKU3HY,

- yMmMerb CBOOONHO  ONEpPUPOBATh  IMOHATUSMHU:
NPSIMOYTOJIbHASL. CUCTEMa KOOPAWHAT, BEKTOpP, KOOPAWHATHI
TOYKHM,  KOOPAMHATBI ~ BEKTOpa, CyMMa  BEKTOpOB,
NPOM3BEICHNE BEKTOpPA HAa YHCIO, Pa3jIOKEHHE BEKTOpa IO
0asucy, CKaIsIpHOE POM3BEACHUE, BEKTOPHOE MPOU3BEACHNUE,
yroJl MEXIy BEKTOPAMHM; YMEHHE HCIIOJIb30BaTh BEKTOPHBIN U
KOOPIWHATHBIN METOJ [IJIsl pEIIEeHHs] TEOMETPUYECKHIX 3a1a4 1
3amad  Apyrux  y4eOHBIX — NPEenMeToB;  ONEpPHPOBATH
MOHATUSIMH. MaTpuua 2x2 u 3x3, ONmpeneauTeNb MaTpPHLBL,
reOMETPHUYECKUI CMBICTT OTIPEAEITUTEIS,

- YMETh MOJAEIHPOBATb pPEaJbHbIC CHUTyallUd HA SI3BIKE
MaTEeMaTHKH, COCTaBJIATD BBIPAKEHHUS, ypaBHEHMUS,
HEPaBEHCTBA U MX CHCTEMBI 110 YCIIOBHUIO 3a1a4H, UCCIIEOBATh
MIOCTPOEHHBIE MOZEIH C UCTIOJIB30BAHUEM armapara anreOpsl,
UHTEPIPETHPOBATh  MOJYYECHHBbIH  pe3yjbTaT,  CTPOHTH
MaTeMaTHYeCKHe MOAENH C TOMOINBI) TI'€OMETPHUECKUX
NOHATHA M BEJNMYWH, pellaTb CBA3aHHbIE C HUMH
NPAKTUYECKHE 3a]a4H; COCTABISTh BEPOSITHOCTHYIO MOJIENb U
UHTEPIPETHPOBATh  NOJYYECHHBbIA  Pe3yJbTaT,  pelarh
NPUKJIAIHBIEC 337]a4l CPEICTBAMH MAaTEMAaTHUYeCKOrO aHaJn3a,
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B TOM YHCJI€ COLMAJBbHO- SKOHOMHYECKOrO M (PU3NUECKOTro
XapaKkTepa,

- YMEHHE BbIOMPATh MOAXOASALINA METON MJsl PeIleHUs
337a4M;, MOHUMAHHE 3HAYUMOCTH MATEMATHUKU B W3yYECHHUH
NPUPOAHBIX U OOIIECTBEHHBIX MPOLIECCOB U SIBICHUH, YMEHUE
pacno3HaBaTh NPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B UCKYCCTBE,
YMEHHE NPUBOAWTHL MNPUMEPbl MAaTEMAaTHUYECKUX OTKPBITHH
POCCHICKON U MUPOBOM MaTEMaTUYECKON HAyKU

OK 02. Ucnonp30Barb
COBPEMEHHbBIE CPEACTBA
MOKCKA, aHAJIN3a U
UHTEPIPETALNH

B obnacty ieHHOCTH HAYYHOTO NMO3HAHMS:

- c(pOpMHPOBAHHOCTD MHPOBO33pEHUS,
COOTBETCTBYIOLLEIO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKH W OOIIECTBEHHOH NPAKTHUKH, OCHOBAHHOIO Ha

- YMeTb ONEPUPOBATH TMOHATUSIMH: palMOHAJIbHAS (DyHKIIHSL.
NoKa3aTeNbHast byHKIHA, CTereHHas byHKIHS,
norapudmuueckast pyHKLUNSA, TPUTOHOMETPUIECKHE (PYHKLINH,
oOpaTHble (YHKIMH, YMEHHE CTPOUTH IpauKy H3YUEHHBIX
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uHpOpMaLUHU U
UH(POPMALIMOHHBIE
TEXHOJIOTUH JJISI
BBIMOJIHEHUS 337124
npoeCCUOHATTLHOM
IEATENbHOCTH

IUAJIOTe KYJBTYp, CMOCOOCTBYIOIIErO OCO3HAHUIO CBOETO
MECTa B MOJIMKYJIBTYPHOM MHUPE;

- COBEpILICHCTBOBAHME S3BIKOBOW UM YHUTATEIbCKOU
KyJBTYpPbI KaK CPEACTBA B3aUMOAECHCTBHS MEKIY JIFOAbMHU
Y TTIO3HAHUS MUPA,

- OCO3HaHHWE IIEHHOCTHM HAy4YHOH [EATEJIbHOCTH,
FOTOBHOCTb OCYLIECTBJIISITh MPOEKTHYIO U
HCCJIEIOBATENbCKYIO0 NS TeIbHOCTh MHAWBHUIYAJIbHO U B
rpymme.

Osnanenue YHUBEPCAJIbHBIMHU MO3HABATEIbHBIMU
NeHCTBUSIMU:

y4eOHBIMH

B) padota ¢ nHpOpMAaLHEi:

- BJAQACTb HAaBbIKAMH TIOJYUYCHUA I/IH(I)OpMaLII/II/I u
HUCTOYHUKOB Pa3HbIX THUIIOB, CaAMOCTOATCIILHO
OCYHIECTBIIATH ITOHNCK, dHAJIN3, CHCTEMATU3al IO

UHTEPIIPETALNI0 HH(POPMALIMN Pa3UYHBIX BHUIOB (HOpPM
NPEACTaBICHNUS,

- co3laBaTh TEKCThI B Pa3IMYHBIX (opMarax C yIEeTOM
Ha3HaueHuss WHGOpPMAMM W  LENeBOH  ayAUTOPUH
BBIOMpAs ONTUMAIbHYIO (OpPMYy TIPEACTaBICHHUA U
BU3YyaJH3ALHH;

- OLICHUBATh TOCTOBEPHOCTb, JETUTHMHOCTD
uH(poOpMaLuy, ee COOTBETCTBHE NPABOBBIM M MOPAJIbHO-
STHUYECKUM HOPMaM,

- HCIONB30BaThb  CpencTBa  MHPOPMALMOHHBIX U
KOMMY HUKAITHOHHBIX TEXHOJIOTUH B peLeHnu
KOTHUTHBHBIX, KOMMYHHUKAaTUBHBIX W OPTraHU3allMOHHBIX
3agad ¢ coOmogeHuneM TpeOOBaHUII 3PrOHOMUKH,
TEXHUKA O€30MacHOCTH TUTHEHBI, pecypcocOepekeHus,
NPaBOBBIX M 3TUYECKHX HOPM, HOPM HH(OPMAIMOHHON
0e30macHOCTH;

(byHKIMH, UCTIONB30BaTh TPAPUKU NMPHU U3yUEHUH MPOLECCOB
U 3aBUCUMOCTEH, NMpH PEIleHUH 3a7a4d U3 APYTruX y4eOHBIX

NPEeIMETOB M 3aJa4 M3 peajbHOM KU3HU, BBIPAXaTb
(dbopMyIamMu 3aBUCUMOCTH MEXIy BEITMUYNHAM,

- yYMETh ONEepUpPOBATH MOHATUAMM: TOXAECTBO,
TOXKAECTBEHHOE NpeoOpa3oBaHKe, YpPaBHEHHE, HEPAaBEHCTBO,
CUCTEMa ypaBHEHUH U  HEPABEHCTB, PaBHOCWIBHOCTb
YPaBHEHUN, HEPABEHCTB W  CUCTEM, paLHOHAJbHBIE,
HUPpPaLMOHAJIbHBIE, MOKa3aTeNbHbIE, CTEIEHHBIE,
JorapuMHUECKHE, TPUTOHOMETPHUYECKUE YPaBHEHHs],
HEPABEHCTBA U  CUCTEMBL, yMeTb peuaTb ypaBHEHUS,

HEPaBEHCTBA U CHCTEMBbI C MOMOINBIO PA3JIMYHBIX MPHUEMOB,
pewarb ypaBHEHHs], HEPABEHCTBA U CHCTEMBI C MapaMeTpoM;
NPUMEHSITh YPaBHEHMs, HEPABEHCTBA, HMX CHCTEMbI JJIsl
pelIeHnsT MaTeMaTH4YeCKUX 3a7ad M 3a/a4 M3 Pa3THUHBIX
oOnacTeil HAyKH U peaIbHOM JKU3HH;

- yMeTh CBOOOAHO ONEPUPOBATH NOHATHSIMH: JABIDKEHHE,
NapajuyieNIbHBI  MEPEHOC, CHUMMETPHUS Ha IUIOCKOCTH H B
MPOCTPAHCTBE,  MOBOPOT,  MpeoOpa3oBaHWe  MOAOOUS,
nonoOHble  (QUTYPBL, YMeTh pPACIO3HABATH paBHBIC W
nofo0Hble (QUTypBl, B TOM YHCJIE B MPHUPOAE, HCKYCCTBE,
apXUTEKType, YMETb  HCIOJNb30BAaTh  T'€OMETPHYECKHUE
OTHOLIEHHSI, HAXOAUTh TFEOMETPUYECKUE BEHUYUHBI (IJIUHA,
yroJy, IUIomaab, OOBEM) MpH pEIIeHUH 3a7ad U3 JAPYTHX
yueOHBIX MPEIMETOB U U3 PEaJbHOMN JKU3HU

- BJIQJETh HABbIKAMH PACMO3HABAHMS W  3ALUTHI

uHpopmauuy, UH(POPMALMOHHOM 6e3onmacHoCTH

JIUYHOCTHU
OK 03. IInanuposars u B obnacty 1yxOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS: - YMETb ONEPUPOBATb  IOHATUSMU.  PALUOHAJIBHBIE,
peann30OBbIBATH - c(hOpPMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHMWS, | HPPALIMOHAIbHBIE, TIOKa3aTeNbHbIE, CTEIIEHHBIE,
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COOCTBEHHOE
npodeccuoHanbHOe U
JMYHOCTHOE Pa3BHUTHE,
NPeANPUHIMATENBCKY O
NeSITEIbHOCTD B
npodeccuoHanbHOM
cdepe, UCTIOIB30BATh
3HaHUS 10 (PUHAHCOBOM
I'PaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYyaIHsIX

STUYECKOTO MOBEACHUS,
- CcrmocoOHOCTh OLIGHWBATh CUTYALUIO W TNPUHUMATh
OCO3HAaHHBIE PELICHUs, OPUEHTUPYSICh HA MOPAJIBHO -
HPABCTBEHHbIC HOPMBI U LIEHHOCTH,

- OCO3HAaHUE JIMYHOIO BKJIAZA B NOCTPOEHUE YCTONYUBOrO
Gymymero;

- OTBETCTBEHHOE OTHOIIEHUE K CBOUM POAUTEISIM U (TN )
OPYTUM 4YJIEHaM CE€MbH, CO3JaHUK) CEMbH Ha OCHOBE
OCO3HAHHOIO MPUHATHUS LIECHHOCTEW CEMEMHON >KU3HU B
COOTBETCTBUU C TPaAULIUAMHU HapoaoB Poccuu,

OBnanenne YHHUBEPCATbHBIMU PeryIaTUBHBIMU
JNEHCTBUAMMU:

a) CaMOOPTaHU3ALIHS

- CaMOCTOSITEJIbHO OCYILIECTBISITH  ITO3HABATEJBHYIO
HeATeIbHOCTh, BBIABISTH  NPOOJEMBI, CTaBUTh M|
¢bopmynmupoBaTh COOCTBEHHbBIE 3a1a4u B
0o0pa3oBaTeNbHOH  JNEATENIBHOCTH M KM3HEHHBIX
CUTYALHSIX,

- CAMOCTOSITEJIbHO COCTABJISITh TUTAH PEIIEHHSI IPOOIEMBI
C y4YeTOM HMEIOLINXCS  PEecypcoB, COOCTBEHHBIX
BO3MOJKHOCTEH U MPEAIOYTEHUIN,

- IaBaTh OLIEHKY HOBBIM CHTYaLIUsIM,;

crnocoOcTBOBaTh  (OPMHUPOBAHMIO U MPOSIBICHUIO

NIMPOKOW JSPYAUIMU B pPa3HBIX O0JAacTAX 3HAHUH,
NOCTOSIHHO ~ TOBBIIIATH  CBOM  OOpa3oBaTeNbHBIA U
KYJIBbTYPHBII YPOBEHb;

0) CAaMOKOHTPOJIb:

UCTIONIb30BaTh  NpHeMbl  peduexcum  ans
CUTyallnH, BIOOPA BEPHOTO PEIIEHUS,

- YMEThb OLICHMBATb PUCKH U CBOCBPEMEHHO NPUHUMAThb
PELIeHUs 0 UX CHUXKEHUIO,

B) OSMOLMOHAJBHBIA  HHTEJUIEKT,
c(hOPMHUPOBAHHOCTD:

BHYTPEHHEN MOTHUBALIUM, BKJIHOYAKOIIEH CTPEMIICHHE K
JOCTHKEHHIO Lean 51 ycrexy, ONTHUMHU3M,
WHULUATUBHOCTb, YMEHHE E€HCTBOBATh, UCXOS U3 CBOUX
BO3MOKHOCTEH,

OLCHKU

MPEAIOIAraro LUl




norapuMUUECKHUE, TPUTOHOMETPUYECKHUE YpaBHEHUS U
HEPAaBEHCTBA, UX CUCTEMBI,

- YMETh ONMEPUPOBATH MOHATHSIMH. MHOTOTPAHHHK, CEUEHHUE
MHOTOTpaHHHKA, KyO, mapajuiefienunen, Mmpu3Ma, MUpaMuma,
durypa u MOBEPXHOCTH BpAIICHUS, LWJIUHAP, KOHYC, IIap,
cepa, cedeHus GUTYPbI BPAIIEHUS, TUNIOCKOCTb, KaCAKOIIAsICSI
chepbl, WIMHAPA, KOHyCa, IUIOMAIb TMOBEPXHOCTH
MUPAMUIBL, TPU3MBI, KOHYCA, IMJIMHApPA, MUIomanb cdepsl,
o0beM Kyba, MPSIMOYTOJILHOTO MapaijIeNienuneaa, TUPaMUIb,
NpU3MBL, UWIMHAPA, KOHyCa, IIapa, yMEHHEe H300paxkaTh
MHOTOTPAHHUKHU W TOBEPXHOCTH BpPALIEHUS, UX CEYEHHUS OT
PYKH, C TIOMOIIBI)  YEPTEKHBIX  HHCTPYMEHTOB W
3JIEKTPOHHBIX CPEACTB, YMETh PACMO3HABATH CHMMETPHUIO B
NPOCTPAHCTBE, yMETh pacro3HaBaTh MPaBIIIbHBIC
MHOTOTPAHHHKH,

- YMeTh ONEPUPOBATH MOHSATUSMH. MPSMOYTOJbHAS CUCTEMA
KOOpPAWHAT, KOOPAWHATBHI TOYKH, BEKTOP, KOOPIMHATHI
BEKTOPA, CKaJSIPHOE MPOU3BEIECHUE, YIOJ MEKIY BEKTOPaMH,
CyMMa BEKTOPOB, MPOM3BEACHUE BEKTOPA HAa YUCIIO, HAXOAUTh
C TOMOIIBI0 HW3YYEeHHBIX (POPMYJT KOOPAHHATHI CEPEIUHBI
OTpe3Ka, PacCTOSTHUE MEKAY ABYMsSI TOUKaAMU
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- JMIIaTUH, BKIKOYAOMEH CHOoCOOHOCTh IOHHMATh
5MOLMOHAJIbHOE COCTOSIHUE APYTUX, YYUTBHIBATb €ro Npu
OCYLIECTBJICHNM  KOMMYHHUKALlMH,  CIIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

- COLHMAJbHBIX HABBIKOB, BKIIIOYAIOIINX CIOCOOHOCTH

BBICTPAWBaTh  OTHOIIEHUS] €  JPYTUMH  JIFOABMH,
3a00TUTBCS,  TPOSABIATH  HHTEPEC M paspelarhb
KOH(IIUKTBI

OK 04. D¢ pexrusro
B3aMMOJIEHCTBOBATh U
paboTaTh B KOJUIEKTUBE U
KOMaH/ie

- TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSITEIbBHOCTU H-
CaMOOIIPEAEIICHHUIO;

- OBJaJ€HHE HAaBbIKAMH Y4eOHO-HCCIIEIOBATENBCKOMH,
MPOEKTHON U COLIMAIbHOMN AEATEbHOCTH,

OBnaneHve  yHUBEpPCAlIbHBIMH  KOMMYHUKAaTHUBHBIMU
JNEHCTBUAMMU:

0) COBMeCTHasI NeSITEIbHOCTD:

- MOHUMAaTh U MCMOJBb30BaTh MPEUMYLIECTBa KOMAaHIHON
U MHANBHUYaJbHOH padoTsl,

- NpUHMMATh LeJd  COBMECTHOH  J€ATEeJIbHOCTH,
OpPraHU30BBIBaTh U KOOPJAMHUPOBATb NENHCTBUA MO €€
JOOCTH>KEHHIO. COCTABJIATh IUIaH AEHCTBUM, PACIPEAENATh
poJIM C yYETOM MHEHHMH YYaCTHHKOB OOCYXXAaThb
pe3yJbTaThl COBMECTHOH paboTHI;

- KOOPAMHHUPOBaTb M BBINOJHATH PabOTy B YCIOBHAX
peajpbHOro, BHUPTYaJbHOIO W  KOMOHMHHUPOBAHHOTO
B3anMOIEHCTBUS,

- OCYLIECTBJISITh MO3UTUBHOE CTPATErMuecKOe MOBeIeHUE
B pPa3jMYHbIX CUTyalUsIX, MpPOSABJIATH TBOPUECTBO U
BOOOpakeHUe, OBITh MHULIHATHBHBIM.
OBnanenue YHUBEPCAIbHBIMU
JNEHCTBUAMMU:

r) IpuHsATHE ceOsl U IPYTUX JIFOACH:

- NPUHUMATb MOTUBBI U apTryMEHTBI JPYIUX JIIOJEH Npu
aHaJu3e pe3yJIbTaTOB JeATEIbHOCTH,;

- TpU3HaBaThb CBOE MpPAaBO U MpaBO IPYruUX JrOAel Ha
OLIMOKH;

- pa3BUBaTb CIIOCOOHOCTH MOHHUMATh MHP C TO3HLUHU
APYToro uejgoBeka

PeryJsITUBHBIMU

- YMeThb OIEPUPOBATH IOHATUSAMHU. CIyYalHBIA OIBIT |
ciyyaiiHoe COOBITHE, BEpPOSITHOCTb CIYYaHOTO COOBITHS,
yMETb  BBIYUCIATH  BEPOSITHOCTb C  HCIIOJIb30BAHHEM
rpagMuecKuxX METOIOB; MPHUMEHSATb (OPMYJBI CIOKEHUS H
YMHOXKEHHUSI BEPOSITHOCTEH, KOMOWHATOpHbIE (aKThl U
dbopMysBl TPU pELIEHWH 3a4ad, OLEHHBATb BEPOSTHOCTH
peanpHBIX ~ COOBITHI, 3HAKOMCTBO CO  CJIy4alHBIMHU
BEJINYMHAMHU, YMEHHE NPUBOAUTH NPUMEPHI MPOSBICHUS
3aKOHa OOJBIINX YHCEN B MPUPOAHBIX H OOIIECTBEHHBIX
SIBJICHUSAX,

- yMeTb CBOOONHO ONEPUPOBATh IOHSITHAMU. CTEIEHb C
LIEJIbIM TI0Ka3aTeNeM, KOPeHb HaTypPaJIbHOW CTENEeHH, CTENeHb
pPALMOHAIBHBIM TIOKA3aTeNleM, CTENeHb C JACHCTBUTEIBHBIM
(BEIIECTBEHHBIM) TIOKa3aTeNieM, JIOTapu(pM 4YHUCHIA, CHHYC,
KOCHHYC U TAHT'€HC TPOM3BOJIBHOTO YNCIIA,

- yMeTb CBOOOAHO ONEPHPOBATH MOHATUSAMH. Tpaduk
¢bynkumny, obparHas (QYHKOMS, KOMIO3WOMA (PyHKIUH,
JTuHeWHast (YHKOMS, KBaApaTHUYHAas (YHKIUS, CTelneHHas
GyHKIMA C LenblM TOKa3areleM, TPHUTOHOMETPHYECKHUE
¢byHkuny, oOpaTHbIE  TPUTOHOMETPHYECKHE  (PYHKLHUH,
noKaszarejgbHass W Jorapupmuueckas (yHKIUH, YMETh
crpouth rpaduku (PyHKIUH, BBIIONHATH NPEOOpPa3OBAHMUS
rpapukoB QyHKIUH;

- YMeTh HCMOJIBb30BaTh rpaduku (QyHKUIUH A H3yUSHHS
NPOIIECCOB U 3aBHUCUMOCTEH IPH PELICHUU 3a71a4 U3 IPYrHx
yueOHBIX TPEIMETOB M W3 pPEAJTbHOM JKHU3HHU, BbIPAXKATh
(dbopMyIamMu 3aBUCUMOCTH MEXIy BEITMUYNHAM,

- cBODOOAHO OMEPHPOBATH IMOHATHUSMH. YETHOCTb (PYHKLHUH,
NePUOIUYHOCTh  (DYHKIMH, OrPaHUYEHHOCTh  (pyHKIUH,
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MOHOTOHHOCTh (DYHKIIMH, 3KCTpEeMyM (YHKLIHHU, HAUOONbIIEe
U HaWMEHbIlee 3Ha4YeHUs (YHKIMH Ha MPOMEXKYTKE, YMETh
NPOBOJUTH UCCIIEAOBAHUE (DYHKIIHH;

- YMeTh HCIIOJIb30BAaTh CBOWCTBA W Tpaduku (PYHKIHWA Ist
peleHns ypaBHEHUH, HEPABEHCTB W 3a7ad C MapaMeTpamy,
n300pakaTh HA KOOPIMHATHOH IIJIOCKOCTH MHOJKECTBA
pELIEHU YPaBHEHUIN, HEPABEHCTB U UX CUCTEM

OK 05. OcyuecTBisTh
YCTHYIO U TMHCHMEHHYIO
KOMMYHHUKALIHIO Ha
rOCyIapCTBEHHOM SI3bIKE
Poccuiickon Penepaunuu
C y4eToM OCOOEHHOCTeM
COLMAJTBHOT'O u
KYJbTYPHOrO KOHTEKCTA

B obOnactu 3cTeTHYECKOrO BOCIUTAHMYS:

- ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIFOYAs CTETUKY
ObITa, HAYYHOTO M TEXHUYECKOrO TBOPYECTBA, CIIOPTA,
TPyaa v OOIIECTBEHHBIX OTHOIICHUM;

- CHOCOOHOCTh  BOCIHTBHIBATH  Pa3jiMYHbIE  BUIBI
HCKYCCTBa, TPAIUIMH W TBOPYECTBO CBOETO WM IPYIHX
HapOAOB, OINyINATh SMOIMOHAJILHOE  BO3NEHCTBUE
HCKYCCTBa;

- yOeKHEeHHOCTb B 3HAYUMOCTH JUIA JIMYHOCTH U
o0IecTBa OTEYECTBEHHOIO0 W MHPOBOIO HCKYCCTBA,
STHUYECKUX KYJBTYPHBIX TpPaAWIUid M  HAPOIHOTO
TBOPYECTBA,

- TOTOBHOCTh K CaMOBBIPAXKEHHUIO B Pa3HBIX BUIAAX
HCKYCCTBa, CTPEMJICHHE MPOSIBIISATh KaYeCTBA TBOPUECKOMH
JMYHOCTH;
OsnageHue
JNEUCTBUSMMU:
a) obmeHue:
- OCYIIECTBJIATH KOMMYHHKAIMK BO BCeX chepax KU3HHU,

- pacmo3HaBaTh HeBepOajbHBIE CpEACTBa OOIIEHUS,
MOHUMATh 3HAYEHHE COLMAIbHBIX 3HAKOB, PACMO3HABATH
NPEANOChIIKH  KOHQJMKTHBIX CHTyallMid W  CMATYaTh
KOH(JIUKTBL,

- Pa3BEPHYTO W JIOTMYHO W3JIaraTh CBOK TOYKY 3PEHHS C
HCTIOJIb30BAHHEM SI3BIKOBBIX CPEJICTB

YHUBEPCAJIbHBIMU KOMMYHUKAaTHBHBIMU

- YMETb ONEPHPOBATH MOHATHIMH. CpeaHEe apuPMETHUECKOE,
MenuaHa, HauOousiblllee M HAaMMEHbINEe 3HAUEHHs, pa3Max,
OWUCHepCHs, CTaHAAPTHOE OTKJIOHEHHE YHCIOBOro Habo0pa,
YMEHHE W3BJICKATb, HMHTEPIPETUPOBATH  HWHPOPMALHIO,
NPEACTaBICHHYI0 B Talnuuax, Ha auarpaMmax, rpadukax,
OTPaXXalOILIyI0 CBOMCTBA PEANbHBIX IPOLECCOB M SIBJICHUI,
NPEACTaBIATh WHPOPMALMIO C TMOMOIIBI TadnmHuL |
auarpaMM; HCCIENOBAaTh CTATUCTHYECKHE IaHHbBIE, B TOM
qucie C TOpUMEHeHHeM  rpaguueckux  METONOB U
3JIEKTPOHHBIX CPEICTB,;

- YMETb ONEePUPOBATH MOHITUAMH: TOYKA, MIPSIMast, TUIOCKOCTb,
NPOCTPAHCTBO,  ABYIPAHHBIA  Yroi,  CKPELIMBAFOIIUECS
npsIMbIe, TTAPAJUIETBHOCTD U TEPIICHIUKYISIPHOCTD MPSIMBIX H
TUTOCKOCTEH, YroJl MeXAy NPSMbIMH, YTOJl MEXIY HPSMOH H
IUIOCKOCTBIO, YTOJl MEXKAY IUIOCKOCTSIMH, PAacCTOSIHHE OT
TOYKH JIO IUIOCKOCTH, PAaCCTOSHUE MEXIY NPSMBIMH,
PacCTOsIHNE MEXY TIOCKOCTSIMI,

- yMETh HCIOJNBb30BaTh MPH PEHICHUU 337ad H3y4YCHHBIE
dakTel W TEOpeMbl IUIAHUMETPHUU, YMEHHE OLICHUBATh
pasMepbl 00BEKTOB OKPYIKAIOIIETO MUPa

OK  06. IIposBisTh | - OCO3HaHHE OOYYAIOIIUMHCS POCCHICKOH TPa’KAAHCKOH | - YMETh ONEPUPOBATH MOHATUSIMU: MPSIMOYTOJIbHAs CUCTEMA

IPaKOAHCKO- UIEHTUYHOCTH, KOOpAMHAT, KOOPAWHATBI TOYKH, BEKTOP, KOOPAHHATHI
NaTPUOTHUYECKYIO - LEJEHANpPaBJICHHOE PAa3BUTHE BHYTPEHHEH MO3MIUM | BEKTOPA, CKAISIPHOE MPOU3BEAECHUE, YOI MEXKIY BEKTOPaMH,
MO3ULIMIO, JIUYHOCTU HA OCHOBE NYXOBHO-HPABCTBEHHBIX LIECHHOCTEH | CyMMa BEKTOPOB, IPOU3BEICHHUE BEKTOPA HA YHUCIIO, HAXOAUTh
JEMOHCTPUPOBATH HaponoB Poccuiickoii Penepauny, HMCTOPHUECKHUX U | C MOMOIIBIO HM3YYEHHBIX (OpPMys KOOPAMHATHI CEPEIHHBI
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OCO3HAHHOE
Ha
TPAOULIMOHHBIX
o0I1eueI0BeueCKUX
IIEHHOCTEH, B TOM YHCIIE
C YY€TOM rapMOHM3ALINU
ME>KHALMOHAJIbHBIX "
MEKPETUTHO3HBIX
OTHOILUEHUN, MPUMEHSThb
CTaHJaPThI
AHTHUKOPPYNLIMOHHOTO
MOBECHUS

IOBCOCHUE
OCHOBE

HAIIMOHAJIbHO-KYJIBTYPHBIX ~ Tpaauuui, (opMUpOBaHHE
CHUCTEMBI 3HAYUMBIX LEHHOCTHO-CMBICJIOBBIX YCTaHOBOK
AHTUKOPPYILIUOHHOTO MHPOBO33PEHUsI MPAaBOCO3HAHMUS,
SKOJIOTUYECKOHN KYJIBTYphI, CIIOCOOHOCTH CTaBHUTb LIEJU U
CTPOUTH >KU3HEHHBIE IJIAHBL,

B wactu rpasxxaHCKOro BOCIIUTAHUS:

- OCO3HaHHE CBOHUX KOHCTUTYLHHOHHBIX npas n
00sI3aHHOCTEH, yBaXKeHHE 3aKOHA U ITPABONOPSIKA;

- MPUHATUE TPAAULHUOHHBIX HallMOHAJIbHBIX,
00IeYeIOBEYECKIX I'YMaHUCTUYECKUX u

ACMOKPATUICCKUX LIGHHOCTGfI;
- FOTOBHOCTb MHPOTUBOCTOATH HACOJIOTHU SKCTPEMHU3MA,

HAIIMOHAN3MA, KCEHO(POOMH, IUCKPUMHHALMHM  T10
COLIMAJIbHBIM, PETUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM
NpU3HAKAM,

- TOTOBHOCTb BECTU COBMECTHYIO HOCATCIBHOCTb B
UHTEpecax TIPaKIAHCKOro oOLIecTBa, Y4acTBOBATb B
CaMOyTpaBJieHUH B 00ImeoOpa3oBaTeIbHON OpraHU3aluu
U IETCKO-FOHOIIIECKMX OpraHU3aIusX,;

- YMEHUEC BSaHMOHeﬁCTBOBaTb C CONUAJIbHBIMNU
HHCTUTYTaMHU B COOTBETCTBUU C HX (1)YHKL[I/I$IMI/I n
HA3HAYCHUEM,

- TOTOBHOCTb K TYMaHUTApPHOH M BOJIOHTEPCKOHN
NEesITEeIbHOCTH,

MaTPUOTHYECKOrO BOCITUTAHUS:

- cOPpMUPOBAHHOCTH  POCCUNMCKOW  TIpakKHaHCKOU
UIEHTUYHOCTH, MaTPUOTU3MA, YBAXKEHHS K CBOEMY
HapoAy, YYyBCTBAa OTBETCTBEHHOCTH mnepen PonuHoit

TOPAOCTH 3a CBOM Kpail, CBOW PoauHy, CBOH SI3BIK W
KyJbTYpPY, IPOLLIOE U HACTOALIEE MHOTOHALMOHAJIBHOTO
Hapoaa Poccuu;

- OEHHOCTHOEC OTHOILICHUE K rocyaapCTB€HHbIM
CHMBOJIAM, HCTOPUYECKOMY M MOPUPOJHOMY HACJIEAUIO,
NaMATHUKAM, TPAaAULUAM HAPOAOB Poccuu JOCTMDKCHUAM
Poccnt B HayKE€, HCKYCCTBE, CIIOPTEC, TEXHOJIOTUAX U
TPpYRe,

- HHGfIHaﬂ y6e)KI[eHHOCTb, FOTOBHOCTb K CJIY>KCHUIO U




OTpE3Ka, PACCTOSIHUE MEXKY IBYMsI TOUKAMU,
- yMeTb BBIOMpPATh MOAXOISAINUN H3YYEHHBIH METON IS
pelIeHnsl 3aa4uy, Paclio3HaBaTh MaTeMaTH4eckue (PakTel U
MaTeMaTHYeCKHe MOJIEIH B NPUPOAHBIX M OOIIECTBEHHBIX
SIBIGHUSIX, B UCKYCCTBE;

yMEHHE MPUBOAUTL IPUMEPbl MaTEMaTHUUYECKUX OTKPBbITUN
POCCHUICKON 1 MUPOBON MaTEMaTUYECKON HAYKU.

- yMeTb OINEepUpOBaTb MOHATUSMU. CIy4alHBIM OMNBIT U
ciyyaiiHoe COOBITHE, BEPOSITHOCTh CIYYalHOTrO COOBITHS,
YMETb  BBIYMCIATb  BEPOATHOCTH € HCIOJIB30BAHUEM
rpagMuecKuxX METOIOB; MPHUMEHSATb (OPMYJBI CIOKEHUS H
YMHOXKEHHUSI BEPOSITHOCTEH, KOMOMHATOpHBIE (DaKThl U
dbopMysBl TPU pELIEHWH 3a4ad, OLEHHBATb BEPOSTHOCTH
peanmbHBIX  COOBITHI;  3HAKOMCTBO CO  CIIy4YalHBIMHU
BEJIMUMHAMH, yMEHHE NPUBOAUTL NPUMEPbl MPOSBICHUS
3aKOHa OOJBIINX YHCEN B MPUPOAHBIX H OOIIECTBEHHBIX
SIBIIEHUSAX
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samure OtedyecTBa, OTBETCTBEHHOCTh 3a €ro Cynaboy;
OCBOEHHBIE O0YYArOIIUMUCS MEXIPEAMETHBIE TIOHITHS U
yYHHUBEpCaJbHble Yy4eOHbIE MAEHCTBUS (PEryJsITUBHBIE,
NO3HABATENIbHbIC, KOMMYHHUKATHBHBIE),

- CrocOOHOCTh WX HCIOJB30BAaHUS B INO3HABATENbHOW U
COLIMAJIbHON MPAaKTHUKE, TOTOBHOCTh K CAMOCTOATEILHOMY
MJIAHHPOBAHUIO u OCYILECTBJIEHHIO yueOHOH
IESATEIbHOCTH, OPTaHU3ALNH YUeOHOTO COTPYIHHYECTBA C
NeNarorndeCKUMU  pabOTHUKAMU M CBEPCTHHUKAMH, K
y4acTHIO B MOCTPOEHUHU MHAUBUTy AJIbHOU
00pazoBaTeNbHON TPASKTOPHH;

- OBJaJ€HHE HAaBbIKAMH Y4eOHO-HCCIIEIOBATENBCKOMH,
MPOEKTHON U COLIMAJIbHON AEATEeIbHOCTH

OK 07. ConeticTBOBaTH
COXPaHEHHIO
OKpYKaroIlleu cpenbl,
pecypcocOepeKeHHro,
NPUMEHSTh 3HAHUS 00
U3MEHEHUU KJIMMATa,
TPUHLHIBI OEPEKIINBOTO
NIPOM3BOJICTBA,

3¢ deKkTUBHO
NENCTBOBATH B
Ype3BbIUANHBIX
CUTyalHsx

- HE MNpPUHUMATb JACUCTBUS, NPUHOCSALIME Bped -
OKpY>KaroLlen cpene;

- yMETh MIPOTHO3UPOBATh HeOJIaronpusTHbIC
SKOJIOTHYECKHE MOCJIECTBUS MPEeANPUHUMAEMbIX
JNENCTBUMN, MPEAOTBPALIATh UX,

- paCWIUpUTb ONBIT AESITENBHOCTH OKOJOTHYECKON
HAIPaBJIEHHOCTY,

- pa3pabaThiBaTh IUIAH PEIICHHS MPOOJIEMBI C yYE€TOM
aHaJM3a UMEIOIINXCS MaTepHAIbHBIX U HEeMaTepHaIbHBIX
pecypcos;

- OCYINECTBJISATh LIEJICHAINPABICHHBIN MMOHUCK MepeHoca
CpeACTB W CIOCOOOB OEWCTBUS B NPOQECCHOHATBHYIO
cpeny;

- yMeThb MEPEeHOCHTb 3HAHHA B TO3HABATENBHYIO U
NPAKTUYECKYIO 00JIACTH KU3HENESI TEIbHOCTH,

- mpemiaraTh HOBbIE MPOEKTbI, OLIEHHBATH HJIEH C

MO3WLIUA HOBHU3HBI, OPWUTHHAJIBHOCTH, MPAKTHUYECKOU
3HAYUMOCTH,
- JaBaTb OLEHKY HOBBIM CHUTYyallsiM, BHOCHUTH

KOPPEKTUBBI B AEATEIbHOCTb, OLIEHUBATH COOTBETCTBHE
pE3YyJIbTaTOB LIEJISIM

-yMETh ONEPUPOBATh MOHATHAMU. (YHKUMS, HENpepbIBHAS
(byHKOMsA, NPOU3BOAHAS, MEPBOOOpPA3HAs, OMNPEAEICHHbIN
UHTETPa, yMETb HAXOAWTb IPOU3BOIHBIC 3IEMEHTAPHBIX
(yHKIMH, UCTIONB3Ysl CIIPABOYHBIE MATEPHAJIbI, UCCIIENOBAThH
B MpOCTEHIIMX Ciy4yasx (YHKOUM Ha MOHOTOHHOCTb,
HAXOIUTh HAUOONbILINE W HAMMEHBINNE 3HAUEHHUs (yHKIIHIA,
CTPOUTD Irpa)KM MHOTOUJICHOB C MCIIOJB30BAHUEM aIlapaTa
MaTEMaTHYECKOTO aHajln3a, NMPUMEHSTh MPOU3BOAHYIO IPH
pemieHnd 3aad  Ha  JABIDKEHHE, pelarb  IPaKTHKO-
OPUEHTHPOBAHHbBIE 3aa4ud Ha HAuOONbLINE U HAUMEHBIINE
3HAYEHHs, HA HAXOXKIEHUE My TH, CKOPOCTU U YCKOPEHHS,

- yMeTb  ONepPHpPOBaTh  TMOHATUSMHU.  JABIDKEHHE B
NPOCTPAHCTBE, TNOAOOHBIE (QUIYpPBI B  IMPOCTPAHCTBE,
HCIONBb30BAaTh OTHOUIEHWE IUIOLIAAEeH MOBEPXHOCTEH U

00BbeMOB TOAOOHBIX (PUTYP TPHU PEIICHUH 3a1aY;

YMETb BBIUUCIATH F€OMETPUIECKHIE BEJIMUMHBI (IJIMHA, YTOII,
Iomaab, O0beM, IUIOWAAb IOBEPXHOCTH), HCIONB3YS
U3y4eHHbIE POPMYJIIBI U METOIBI

IIK 2.3 KoHTponuposaTb
U OLIEHUBATh Ka4eCTBO
BBITNIOJTHSIEMBIX pabOT

= OMPEACTATD HEIU ACATCIIBHOCTH, 3a1aBaTh MapaMETPhI U
KPUTCPUU UX OOCTUKCHMUS,
- CITIOCOOHOCTD U TOTOBHOCTD K CAMOCTOATCIIBHOMY

- YMETb MOACIUPOBATH PCAJIbHBIC CHUTyallUHd Ha SA3BIKE
MaTEMATHUKH, COCTaBJIATDH BBIPAXKCHUA, YPaBHCHUA,
HEPABCHCTBA U UX CUCTEMBI 11O YCJIOBUIO 3aa4U, UCCIICIOBATH
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IIK 3.1 O¢dopmasts
TEXHUYECKYIO U
TEXHOJIOTUIECKYIO
TIOKYMEHTALHIO

MIOMCKY METOJIOB PEIICHHs] IPAKTUYECKUX 3a0a4,
MIPUMEHEHUIO PA3JINYHBIX METOAOB MO3HAHUS,

- AHAJIU3UPOBATH MOJYUYEHHBIE B XOJI€ PELICHUs 3a8a4H
Pe3yNbTaThl, KPUTUYECKH OLEHUBATh UX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCJIOBHSAX,

- IeNaTh OCO3HAHHBIN BBIOOD, ApTYMEHTHPOBATH €T0,
OpaTb OTBETCTBEHHOCTD 32 PELICHNE




IIOCTPOEHHBIE MOJIENN C UCTIONB30BAHUEM ammapara ajaredpsl,
UHTEPIPETUPOBATh  IOJNYYEHHBIM  PE3yJbTaT, CTPOUTH
MaTEMaTUYECKUEe MOMAEIH C TOMOLIBK) T'€OMETPUYECKUX
MOHATUH M  BEIWYMWH, pEIIaTb CBA3AHHBIE C HUMH
MIPaKTUYECKUE 3a[]a4H;, COCTABIIATh BEPOSITHOCTHYIO MOAENb U
UHTEPIPETUPOBATh  NOJYYEHHBIH  PE3ysNbTaT,  pelaTb
MPUKJIAAHBIE 3a1a4l CPEACTBAMU MaT€MAaTHUYECKOr0 aHAJIN3a,
B TOM YHCJI€ COLMAJBbHO- SKOHOMHYECKOrO M (PU3NUECKOTro
xapakTepa
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2. Ctpykrypa u coaepxkanue 001meo0pa3oBaTe/ibHOI THCHUILTHHbBI

2.1. OO0bem AUCHUIIMHBI U BUbI Y4€0HOI padoThI

Bup y4eOHoii paGoThI Oovem ¢
yacax

O0bem 00pa3oBaTe/IbHOI NPOrpaMMbl IHCHUILIMHBI B T.Y: 450

OCHOBHOE COJICPKAHME B T.U.. 244

- TCOPETHUYECKOE 00YUEHUE 196

- IPAKTUYECKUE 3aHATUS 24

- KOHTPOJBHBIE PAOOTHI 24

IpodeccrnonaIbLHO-0PUEHTHPOBAHHOE COAEPKAHME (COJCPIKAHUE 56

NPHUKJIATHOTO MOAYJS) B T.4.

- TEOPETUYECKOE 00yUEHUE -

- IPAKTUYECKUE 3aHIATUS 56

CamocrosiTesibHas padboTa 150

IIpomexxyTOoUHas aTTeCTALUSA
1 cemecmp —oughhepenyuposarmwiii 3auem
2 cemecmp - IK3AMeH
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2.2. TemaTu4ecKuii VIAH U COAEPKAHNE AU CHHILIHHBI

HaumeHnoBaHue pa3aesioB 1 TeM Coaepxanue yueOHoro marepuasa (0CHoBHoe U NpogeccHoHaIbHO- Oo0bem | ®opmupyembie
OPHEHTHPOBAHHOE), J1A00PATOPHbIE U MPAKTHYECKHE 3aAHSTHSI, IPUKJIAIHOH MOAYJ/Jb | 4YacOB | KOMIETEeHIUH
(npu HaIMYMN)
OcHoBHoOe coepkaHue
Pazgen 1. I[loBTOpeHHe Kypca MATEMATHKA OCHOBHOM HIKOJIbI 32
Tema 1.1 Copep:xanne yueOHOro MaTepuaa
Ienb u 3ana4n MaTEMAaTUKK PU | ba3oBbIe 3HAHMUS U YMEHHSI 110 MaTeMaTHKE B IPO(ECCHOHANBHON U B TIOBCETHEBHON
OCBOEHHUH CIELNAIBbHOCTU JEeSITEJIbHOCTH. 2
Tema 1.2 Copep:xanne yueOHOro MaTepuaa
Uucna 1 BEIMUCIEHUS. JlelicTBUS HaJl MOJIOKUTENBHBIMA U OTPUIATEIBHBIMUA YHCIaMU, OOBIKHOBEHHBIMH U
Beipaxkenust u nmpeobpazoBaHus IOEeCATUIHBIMH APOOSIMHU.
JlelicTBusI cO cTeneHs MU, GOPMyIIbI COKPALIEHHOTO YMHOKEHUS 2
Tema 1.3 IIpodeccnoHaTbHO-0PHEHTHPOBAHHOE COAepP:KaHHe (Coaep:kaHHe MPUKJIATHOTO
I'eomeTpust Ha MIOCKOCTH MOY/JIst)
Ilpaxkmuueckoe 3ansamue Ne 1
Buner mutockux ¢uryp u ux miommans. [IpakTHKo-OpHEeHTHPOBAHHBIE 3a1a4H B Kypce
reOMeTPHH Ha MIOCKOCTH 2 OK 01, OK 02,
Tema 1.4 Copep:xanne yueOHOro MaTepuaa OK 03, OK 04,
IIpoueHTHbIE BEIYUCIEHUS IIpocThie MPOLIEHTHI, pa3HbIe CIIOCOOB! MX BbIMUCIEHHs. CIOXKHBIE MPOLEHTHI 2 OK 05, OK 06,
Ilpaxmuueckoe 3ansamue Ne2 OK 07.
IIpoueHTHBIE BEIMUCTIEHUS 2 IIK 2.3.
Tema 1.5 Conepskanue y4eOHOTO MaTepuaia MK 3.1
YpaBHEHHs U HEPABEHCTBA JluneliHble, KBaIpaTHbIC, IPOOHO-IMHEIHBIE YPABHEHNSI 1 HEPABEHCTBA 2
Ilpakmuueckoe 3ansmue Ne 3
YpaBHEHUs 1 HEPABEHCTBA 2
Tema 1.6 Copep:xanne yueOHOro MaTepuaa
Cucrembl ypaBHeHUN U CriocoObI permeHus cucTeM JMHEHHbIX ypaBHeHuid. [lonsaTre Matpuma 2x2 u 3x3,
HEPABEHCTB onpeaenuTenb MaTpulibl. Meron I'aycca. CucteMbl HemuHENHBIX ypaBHeHHH. CucTeMBl
HEPABEHCTB 6
Tema.1.7 Conep:xxanne yueOHOro MaTepuaa
BxonHoi1 KOHTpOJIb
Beuucnenus u npeobpasoBanus. YpaBHEHHs U HEpaBeHCTBA. | eOMETpus Ha MIIOCKOCTH
Konmponenasn paboma No 1
2
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CamocrosiTesibHAst paGoTa o0yuarommuxcs
Pemenne 3ada4 Mo U3y4CHHbIM TEMaM
HOI[FOTOBKa OTUETOB K MPAKTUICCKUM 3aHATUAM

10

Pazgen 2. IIpsimble U NJIOCKOCTH B NPOCTPAHCTBE 26
Tema 2.1 Copep:xanne yueOHOro MaTepuaa
OcHoBHbIE MOHATHUS [Ipenmer crepeomerpun. OCHOBHBIE MOHITHS (TOUKA, PSIMAsi, MIIOCKOCTb, IPOCTPAHCTBO).
CTEpEeOMETPUH. OcHoBHble akcOMBI cTepeoMeTpui. Ilepecekaromuecs, napaieabHble U
Pacnionoxenue npsiMeIx 1 cKpelnuBarolyecs npsMble. [Ipu3Hak u cBONCTBA CKpeLIUBaOLIUXCsl MPsAMbIX. OCHOBHbIE
MJIOCKOCTEH POCTPAHCTBEHHbBIE (PUTYPHL 2
Tema 2.2 Copep:xanne yueOHOro MaTepuaa
[TapannenbHOCTb NPSAMBIX, [Mapannensublie npsimas U mockoctsb. Onpenenenne. [Ipusnak. CeoiicTsa (¢
MPSIMON U TJIOCKOCTH, nokaszatenbcTBoM). [lapannenshbie mnockoctu. Onpenenenue. [Ipusnak. CpoiicTsa (¢
MJIOCKOCTEN nokaszaTenbCcTBOM). TeTpasnp u ero snemeHTsl. [lapamienenumnen u ero 3J1eMeHTHI.
CaolicTBa NPOTUBOMNOJIOKHBIX IpaHell U Auaronaneil napamnenenunena. [locrpoenue
ceyeHuil. Pemenue 3agauy. 4
Tema 2.3 Copep:xanne yueOHOro MaTepuaa
[lepneHauKyJIAPHOCTD OPSIMBIX, Ilepnenaukynspusie npsimeie. [lapannenbHeie npsmple, NEPHIEHANKYJSPHbIE K MIOCKOCTH. OK 01, OK 03,
MPsIMOM U TIOCKOCTH, IIpusHak nepneHauKyIIPHOCTH NPSIMOM U TIIOCKOCTH. JlokasaTenscTBo. Ilepnennukynsap u OK 04, OK 07
IJIOCKOCTEN HakJIOHHas. [lepnennukynsapHble MIOCKOCTH. IIpu3Hak nepneHnuKyaIspHOCTH MIIOCKOCTEH. IIK 2.3.
JlokazaTenbcTBO. PacCcTOssHME B MPOCTPAHCTBE 2
Tema 2.4 Copep:xanne yueOHOro MaTepuaa I[IK 3.1
Teopema o Tpex Teopema o Tpex nepneHaAuKyJIsApax. Yron MexXAy NPsIMON U INIOCKOCTBIO. Y TOJI MEXAY
NEePIEeHIUKYIApax TJIOCKOCTSIMU 4
Tema 2.5 I[IpodeccrnoHaILHO-OPHEHTHUPOBAHHOE COAEP:KAHHUE (COAEP:KAHUE MPUKJIATHOTO
[TapannenbHsle, MOY/JIst)
NEPIEeHUKYISPHBIE, AxcuoMsl crepeomeTpud. [leprneHauKyIspHOCTb NPSIMON U MJIOCKOCTH, NApaJlIeIbHOCTD
CKpEeLUBAOIHE NIPSIMbIE JBYX NPSMBIX, NEPIEHIUKYISIPHBIX IJIOCKOCTH, NEPIEHAUKYIIPHOCTD MIOCKOCTEH
Ilpaxkmuueckoe 3anusmue Ne 4, 5
ITapannenbHble, NEPHIEHUKYISIPHbIE, CKPEIIMBAIOINE NPSIMbIE 4
Tema 2.6 Copep:xanne yueOHOro MaTepuaa
Pemenne 3anau. Ilpsimblie n Pacnonoxxenue npsAMeIX U INIOCKOCTEN B MPOCTPaHCTBe. IlepneHauKkyasapHOCTD U
IJIOCKOCTH B MPOCTPAHCTBE NapajuIeJbHOCTb NPsIMBIX U MJIO0CKOCTeN. CKpeluBaroLuecs npsiMble
Konmponenas paboma No2 2
CamocrosiTesibHas padoTa 00yYaOmuxcst 8

Pemenne 3ada4 Mo U3y4CHHbIM TEMaM
HOI[FOTOBKa OTUETOB K MPAKTUUCCKUM 3aHATUAM
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Pa3aen 3. KoopauHaTbl H BeKTOpbI 24

Tema 3.1 Copep:xanne yueOHOro MaTepuaa
JlexapTOBBI KOOPAUHATHI B JlexapTOBBI KOOPAUHATHI B IpocTpaHcTee. [IpocTeiimue 3anaun B KOOpAUHATAX.
npoctpaHcTBe. PaccrosiHue Paccrosinue mexxay ABYMs TOUKaMH, KOOPJAUHATBI CEPEAUHBI OTpe3ka
MEXy IByMsI TOUKAMU.
KoopawnHaTe! ceperHbl OTpe3Ka 4
Tema 3.2 Copep:xanne yueOHOro MaTepuaa
Bekrope! B mpocTpancTse. Yron | Bekropsl B mpoctpancTBe. CiioKeHHE U BBIYUTaHHE BEKTOPOB. Y MHOJKEHHE BEKTOpA Ha
Mexay BekTopamu. CkasipHOe yncyo. Kommniaanapuelie Bektopbl. CkansipHOe pou3BeeHue BeKTopoB. PasnoxeHue
MIPOU3BEICHUE BEKTOPOB BEKTOpA IO TPEM HEKOMILUTAHAPHBIM BekTopaM. KoopauHaTel BekTOpa, CKalIsipHOe

MIPOU3BE/IEeHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEXAY BEKTOPAMHU, YTOJl MEXAY NPSMOM U

MJIOCKOCTBIO, YIOJI MEXKAY MJIOCKOCTSIMU. Y paBHEHHUE MJIOCKOCTU. I eOMeTpuyecknii CMbICTT

OonpeaenuTeNs 2x2 6
Tema 3.3 IIpodeccnonanbHO-0pHEHTHPOBAHHOE COAepKaHHe (Coaep:KkaHHe MPUKJIATHOTO OK 02, OK 03,
IIpakTHKO-OpUEHTUPOBAHHDBIE MOIY.JIsI) OK 04, OK07
3a/1a44 Ha KOOPAMHATHON Ipaxkmuueckoe 3anamue Ne 6 IIK 2.3.
IJIOCKOCTH KoopaunaTtHas niockocTs. Beruuciaenne pacCToOsSHUN Ha MIIOCKOCTH. IIK 3.1

Ilpaxmuueckoe 3anamue Ne 7

Brruancnenue nuomanaeil Ha miaockoctu. KoanuecTBeHHbIE pacueTsl 4
Tema 3.4 Copep:xanne yueOHOro MaTepuaa
Pemenne 3ama4y. Koopaunatel 1 | JlekapTOBBI KOOPAMHATEI B IPOCTpaHCTBE. BekTopsl B mpocTpaHcTee. CoxkeHne u
BEKTOPbI BBIYMTAHNE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha uncyio. KommnianapHsie BEKTOPBL

CkansipHoe nmpousBesieHHe BEKTOPOB. Pa3nokeHne BeKTopa Mo TpeM HEKOMILIaHApHBIM

BekTOpaM. IIpocrelimue 3anaun B koopauHatax. KoopauHaTel BEKTOpa, paCCTOSIHUE MEXAY

TOYKAaMH, KOOPIHHATHI CEPEIUHBI OTPE3KA, CKAIPHOE POU3BENECHUE BEKTOPOB B

KOOPJAMHATAX, YIOJl MEXAY BEKTOPAMH, YTOJ MEXAY NPSIMOU U MIIOCKOCTBIO, YTOJI MEXIY

MJIOCKOCTSIMHU

Konmponsnas paboma Ne 3 2
CamocrosiTesibHAs padoTa 00y4YaOmIUXCs 8
Peenue 3a1a4 no U3y4eHHbIM TEMaM
IToaroToBka OT4ETOB K NPAKTHYECKUM 3aHATUAM
Pazaen 4. OcHoBBI 54 OK 01, OK 02,
TPUTOHOMETPHH. OK 03, OK 04,
Tpuronomerpuueckue OK 05, OK 06,
bynxuun OK 07
Tema 4.1 Copep:xanne yueOHOro MaTepuaa IIK 2.3.
Tpuronomerpuueckue GyHkimu | Pamuanuas mepa yria. [ToBopoT ToUkM BOKpYT Havana koopauHat, OnpeneseHne CHHYCA, 4 IIK 3.1
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MIPOU3BOJIBHOTO YIUIA, YUCIA.
Paanannas u rpanycHas mepa
yria

KOCHHYyCa, TAHI'€HCa U KOTaHT'€HCA. 3JHAKU CUHYCa, KOCUHYCa, TAHI€HCa U KOTaHI'eHca Mo
YETBEPTSIM. 3aBUCUMOCTh MEXKIY CHHYCOM, KOCUHYCOM, TAHT'€HCOM U KOTAHT€HCOM OJHOTO
1 TOTO K€ yria

Tema 4.2

OcHOBHbIE TPUTOHOMETPHUYECKHE
ToxkaecTBa. PopMyib
MIPUBENEHUs

Copnep:kaHue y4eOHOro MaTepHasa

Tpuronomerpudeckue ToxaecTa. CHHYC, KOCUHYC, TAHI€HC U KOTAHI€HC YIJIOB X U — X .
DopMy bl TPUBEAECHUS

Tema 4.3

CuHyc, KOCHHYC, TAHT€HC CYyMMBbI
U pa3HOCTH JBYX yrjoB. CUHYC U
KOCHUHYC IBOMHOIO yIJIa.
DopMy bl TOJIOBUHHOTO yIJIa

Copnep:kaHue y4eOHOro MaTepHasa

CymMma u pa3HocTb cuHyCOB. CyMMa U pa3HOCTh KOCUHYCOB. CHHYC U KOCUHYC ABOMHOTO
yria. @opmMyibl TOJOBHHHOTO yriia. [IpeobpasoBaHre CyMMbI TPUTOHOMETPUYECKIX
(GYHKIUI B IPOU3BEACHHUE U MPOU3BECHNE B CYyMMY. BhipakeHue TPUrOHOMETPUUIECKUX
(GyHKIUI "yepe3 TaHreHC MOJOBHHHOTO aprymeHnTa. [Ipeobpa3oBaHue mpocTenImmx
TPUTOHOMETPUYECKUX BBIPAKEHUN

Tema 4.4
DyHKIUH, UX CBOUCTBA.
CriocoObl 3a1aHust PyHKIUU

Copnep:kaHue y4eOHOro MaTepHasa

OO6nacTp ornpeneneHust © MHOKECTBO 3HaUeHUH QyHKIMA. YETHOCTD, HEUETHOCTD,
nepuonndHoCTh GyHKIMH. CriocoObI 3aanus PyHKIMIA

Tema 4.5
Tpuronomerpudeckne GyHKLINH,
UX CBOHCTBA U rpaduKu

Copnep:kaHue y4eOHOro MaTepHasa

Ob6nacTp ornpeneneHuss © MHOXKECTBO 3HAUSHHUH TPUTOHOMETPUIECKHX PyHKIUI. YETHOCTD,
HEUETHOCTb, IEPUOJUYHOCTb TPUTOHOMeTpUUecKuX GyHKImi. CBoicTBa 1 rpaduku

GyHKLUA y =cosx, y=sinx, y=1gx, y=clgx

Tema 4.6
IIpeobpazosanue rpaduxos
TPUTOHOMETPHYECKUX (HYHKLIHUIT

Copnep:kaHue y4eOHOro MaTepHasa

Cxxatue 1 pacTshkeHHe rpaikoB TPUTOHOMETPHIECKIX (PYHKLIUH.

Ilpaxmuueckoe 3anamue Ne 8
IIpeobpazoBanne rpa@ MIKOB TPUTOHOMETPHUIECKUX (PYHKIUH

Tema 4.7 Onucanue
MPOM3BOJCTBEHHBIX MPOLIECCOB C
NOMOIIBIO TPaPUKOB QyHKIIHIA

IIpodeccHoHANBEHO-OPHEHTHPOBAHHOE CO/IeP:KAHHE (COIeP/KAHHE MPUKJIATHOTO
MOIY.JIsI)

Ilpaxmuueckoe 3anamue Ne 9, 10
Hcnonbp3oBaHne CBOWCTB TPUTOHOMETPUUECKUX (DYHKIMI B TPOdeCcCHOHATBHBIX 3a1a4ax

Tema 4.8 Copep:xanne yueOHOro MaTepuaa

ObGparnble Tpuronomerpudeckue | ObparHbie TpuroHomerpuueckue Gyukimu. Mx cBoiicta u rpaduku
byHKIIMHN

Tema 4.9 Copep:xanne yueOHOro MaTepuaa

TpuroHomerpuyeckue ypaBHeHUs
Y HEPABEHCTBA

VYpaBHeHHe cos X =a. YpaBHeHuUe sinXx =a . YpaBHeHHe IgX =da, CIgx =a . Perienue

TPUTOHOMETPUYECKUX yYpaBHeHMI TUNOB: [IpocTelimue TpUroHoMeTpudecKke ypaBHEHHUs,
CBOASILINECS K KBAAPATHBIM, PEIIAEMbIE PA3ACICHUEM HA MHOKHUTEIIN, OHOPOAHBIE.

Ilpaxkmuueckoe 3ansmue N 11
IIpeobpazoBanne rpa@ MIKOB TPUTOHOMETPHUIECKUX (PYHKIUH
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Tema 4.10 Copep:xanne yueOHOro Marepuaa
CucreMbl TPUroHOMETPUYECKUX | CHCTEMBI POCTEHIINX TPUTOHOMETPUIECKHX YPaBHEHHIA
YPaBHEHUI 2
Tema 4.11 Copep:xanne yueOHOro MaTepuaa
Pewenue 3anau. OCHOBbI IIpeobpa3oBanre TPUTOHOMETPUUECKUX BBIPAKEHUH. PelieHne TpUroHoMeTpu4ecKnx
TPUTOHOMETPHH. ypaBHEHHUI U HEPABEHCTB B TOM UHCJIE C HCIIOJb30BAHUEM CBOHCTB (D YHKITHIA.
Tpuronomerpudeckue Qynkuuu | Kommpoasnas paboma No 4 2
CamocrosiTesibHas padoTa 00yYaOmuxcst 18
Peenue 3a1a4 no U3y4eHHbIM TEMaM
IToaroToBka OT4ETOB K NPAKTHYECKUM 3aHATUAM
Pa3zgen 5. KomnuekcHble yucaa 12
Tema 5.1 Copep:xanne yueOHOro MaTepuaa
KommnnekcHble yncna ITonsTne kommiekcHoro uncia. ConpsbkeHHble KOMITIEKCHBIE YMCIa, MOAYJIb U apryMEHT
KOMIUTEKCHOTO yrcyia. @opma 3amucu KOMITIEKCHOTO YHciia (reoMeTprudecKasi, OK 02, OK 03,
TPUTrOHOMETpHUECKasi, anredpanyeckas). ApupMeTrHuecKkue IeiHCTBUA ¢ KOMIUIEKCHBIMU OK 04, OK07
YUCJIAMU 4 IIK 2.3.
Tema 5.2 I[IpodeccrnoHaILHO-OPHEHTHUPOBAHHOE COAEP:KAHHUE (COAEP:KAHUE MPUKJIATHOTO
IIpuMeHeHre KOMITJIEKCHBIX MOY/JIst)
qucen Hpakmuueckoe 3anamue Ne 12, 13 IIK 3.1
BrinonHeHne pacyeToB ¢ MOMOIIBIO KOMIUIEKCHBIX YHcell. Mcnonp3oBaHne KOMIIEKCHBIX
qrices B MpoheCCHOHATBHBIX 331a4ax 4
CamocrosiTesibHAst paGoTa o0yuarommuxcs 4
Peenue 3a1a4 no U3y4eHHbIM TEMaM
IToaroToBka OT4ETOB K NPAKTHYECKUM 3aHATUAM
Pazgen 6. llpousBoaHasi pyHKIuM, ee NPpUMEHEHUE 50
Tema 6.1 Copep:xanne yueOHOro MaTepuaa
ITonsiTHE NPOU3BOAHOM. OmnpeneneHue YUCIOBOM MOCIEAOBATEIHPHOCTH U CIIOCOOBI ee 3aaanus. CBOWMCTBa OK 01. OK 02
DopMyJibl U ITpaBUIIa YHCJIOBBIX MOcjenoBaTenbHocTe. Onpenenenue npeaesna nocieoBaTeIbHOCTH. OK 03’ OK 0 4’
mddepeHnrpoBaHus Beruucnenue npenenos nocnenosatenbHocTel. [Ipenen pyHkmm Ha OECKOHEYHOCTH. OK 0 5’ OK 0 6’
IIpenen ¢pynkumu B Touke. Ilpupamenne aprymenTa. [lpupamenne pynkunn. 3anaqm, OI’< 07 ’
MPUBOAALINE K MTOHATHIO POon3BoAHON. OnpeneneHue Npou3BOAHON. ANTOpUTM K 2.3
OTBICKAHUSI TPOU3BOAHON 2 o
Tema 6.2 Copep:xanne yueOHOro MaTepuaa
IIpousBoanbie cyMMBL, pasHocTH, | @opmynbl nuddepennmuposanus. [Ipasuna nuddepeHunpoBaHus K 3.1
MPOM3BEIEHNUS, YACTHOTO 4 '
Tema 6.3 Copep:xanne yueOHOro MaTepuaa
IIpousBonHble Omnpenenenue cnoxxHoi ¢yHkumu. [Ipon3BogHAs TPUTOHOMETPHUYECKIX (PYHKLINH. 4
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TPUTOHOMETPHUECKUX (DYHKIIMH.
IIponsBoaHas CIOKHONW HYHKIMU

IIponsBonHas CIOXKHON (PYHKIMU

Tema 6.4
IIonsATHE HENPEPBIBHOCTH
¢byHkunu. Meron HHTEpBAJIOB

Copnep:kaHue y4eOHOro MaTepHasa

[Tonsitne HenpepriBHOCTH (yHKIMU. CBOWCTBA HEMPEPHIBHOCTH (PYHKIMU. CBSI3b MEXKIY
HETPEPhIBHOCTHIO U A pepeHunpyeMOCThI0 PYHKINN B TOUKE. AJITOPUTM PEIIECHUS
HEPaBEHCTB METOIOM HHTEPBAJIOB

Tema 6.5
I'eomerpuueckuii 1 GU3HIECKHiA
CMBICJI TPOU3BOJHOMN

Copnep:kaHue y4eOHOro MaTepHasa

I'eomerpuueckuii cMbICT TPOU3BOIHON (PYHKLIUHU — YIIIOBOH KO3 (PULIMEHT KacaTeTbHON K
rpaduky pyHKIMH B TOUKE. YpaBHEHUE KacaTeJbHOU K rpaguky PyHKIUU. AITOPUTM

COCTaBJICHUs ypPaBHEHUS KacaTeabHOM K rpaduky GyHkuun y = f (x)

Tema 6.6

PU3NYECKUI CMBICT
MIPOU3BOAHOM B
poeCCHOHANTbHBIX 3a7a4axX

IIpodeccHoHANBEHO-OPHEHTHPOBAHHOE CO/IeP:KAHHE (COIeP/KAHHE MPUKJIATHOTO
MOIY.JIsI)

Ilpaxmuueckoe 3anamue Ne 14
Dusznueckuil (MEXaHUUECKUH) CMBICI MTPONU3BOIHON — MTHOBEHHASI CKOPOCTh B MOMEHT

Bpemenn t: v=25"(7)

Tema 6.7
MonoToHHOCTE QyHKIUH. ToUKH
3KCTpeMyMa

Copnep:kaHue y4eOHOro MaTepHasa

Boszpacranust u yOpiBaHuS (PYHKLIMH, COOTBETCTBHE BO3pACTaHUS U yObIBaHUA (QYHKINN
3HaKy NpOU3BOAHOM. IIoHATHE MPOU3BOIHON BBHICIIETO MOPSAKA, COOTBETCTBUE 3HAKA
BTOPOH NMPOM3BOJHOHN BBIMTYKJIOCTH (BOTHYTOCTH) (DYHKIIMM Ha OTpe3Ke. 3a1a4uu Ha
MaKCUMyM B MUHUMYyM. [TOHSITHE aCUMITOTBI, CIIOCOOBI X ONpPeneNeHusl. AJTOPUTM
uccienoBanus QYHKIUU U TIOCTPOEHUS ee rpaduka ¢ moMoIIb0 Mpou3BoaHOMN. JpobHO-
JTUHEHHAs QyHKIHS

Tema 6.8
Hccnenosanue GyHKINU U
MOCTPOeHUE TrpadhuKOB

Copnep:kaHue y4eOHOro MaTepHasa

UccnenoBanue GyHKIIMN HA MOHOTOHHOCTD U IIOCTPOEHUE rpad UKOB

Tema 6.9
Haubonbiee 1 HauMeHbINEE
3HaueHne PyHKIUU

Copnep:kaHue y4eOHOro MaTepHasa

Haxoxxnenne HanOopIero 1 HAMMEHbBIIETO 3HaYeHNs (PYHKIUH, IOCTPOEHUE rpad uUKOB
MHOTOWIEHOB C UCIIOJIb30BAHUEM AMIapaTa MaTeMaTHIeCKOro aHaJIn3a

Tema 6.10

Haxo:xnenne onTUManbHOTO
pe3yapTara C MOMOILLIBIO
MPOU3BOAHON B MPAKTUUYECKHUX
3amadax

IIpodeccHoHANBEHO-OPHEHTHPOBAHHOE CO/IeP:KAHHE (COIeP/KAHHE MPUKJIATHOTO
MOIY.JIsI)

Haubonbliee n HanMeHblIee 3HaUYeHNE (PYHKINU

Ilpaxmuueckoe 3anamue Ne 15, 16
HaxosxneHue onTUMalbHOIO pe3yibTaTa ¢ MOMOIIBIO MPOU3BOIHON B MPAKTUYECKUX
3aj1a4ax

Tema 6.11
Pemenne 3anau. IIpoussonnas

Copnep:kaHue y4eOHOro MaTepHasa

Dopmyinel 1 npasuia tuddepernnposanus. Mccnenopanne QyHKIIMN ¢ TOMOIIBIO
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byHKIMHY, e TpUMEHEeHNE

npon3BogHod. Hanbosbliee 1 HanMeHbInee 3HaUYeHNe yHKIUU

Konmponenas paboma No 5

CamocrosiTesibHas padoTa 00yYaOmuxcst 16
Peenue 3a1a4 no U3y4eHHbIM TEMaM
IToaroToBka OT4ETOB K NPAKTHYECKUM 3aHATUAM
Paspen 7. MHOrOrpaHHHKH H TeJ1a BpallleHHs 66
Tema 7.1 Copep:xanne yueOHOro MaTepuaa
Beprunel, pebpa, rpanu [Tousitne MEOTOrpaHHUKa. Ero snemenTsl: BepmuHbl, pedpa, rpanu. J{naronans. CedeHnue.
MHOT'OTrpaHHHKA Brinyxkible 1 HEBbINYKJIbIE MHOTOIPaHHUKH 2
Tema 7.2 Copep:xanne yueOHOro MaTepuaa
IIpusma, ee cocTaBisOIINe, ITonsitue npusmel. Ee ocHoBarus u 6okoBbie rpaHu. Beicota npusmel. [Ipsmas u
ceuenue. IIpsimas v npaBunbHas | HakyoHHAS npu3Ma. [IpasunbHas npusma. Ee ceuenne
IPU3MBI 2
Tema 7.3. Copep:xanne yueOHOro MaTepuaa
INapannenenunen, kyd. Ceuenue | [apamnenenurnen, CBOMCTBA MPSIMOYTOJBHOTO Mapaienenumena, kyd. Ceuenne kyoa,
KyOa, mapajuiesenunena napajiegenunena 2
Tema 7.4 Copep:xanne yueOHOro MaTepuaa
IIupamuna, ee cocrasisroue, IIupamuna u ee snementsl. Ceuenue nupamubl. IlpaBunpHas nupamuaa. Y cedeHHast OK 01. OK 02
ceuenue. [IpaBunbHas nupamuzaa. | nupamuaa ’ ’
YceueHHas nupamuaa 2 OK 03, OK 04,
OK 05, OK 06
Tema 7.5 Copep:xanne yueOHOro MaTepuaa OIJ< 07 ’
bokosas u nosHast noBepxHOCTh | ITnomans OOKOBOI U MOTHOH MOBEPXHOCTH MPU3MBIL, TUPAMHUABI K 2.3
NIPU3MBIL, TUPAMULbI 2 o
Tema 7.6 Copep:xanne yueOHOro MaTepuaa
Cummerpus B kyOe, CuMMeTpHsi OTHOCUTENIBHO TOYKH, PSMOM, TIocKocTH. CUMMeETpus B KyOe, K 3.1
napajieienunesne, npusme, napajesenumnene, npusMe, NUpaMue
NUPaMAzIe 2
Tema 7.7 I[IpodeccrnoHaILHO-OPHEHTHUPOBAHHOE COAEP:KAHHUE (COAEP:KAHUE MPUKJIATHOTO
IIpumeps! cummeTpuii B MOY/JIst)
npodeccuu CuMMeETpHsi B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY
Ilpaxmuueckoe 3anamue Ne 17, 18
Cummerpusi B mpodeccuu 4
Tema 7.8 Copep:xanne yueOHOro MaTepuaa
IIpaBunbHBIE MHOTOTPAaHHUKH, UX | [ToHATHE NpaBriIbHOrO MHOTOrpaHHuka. CBOICTBA MPaBUIIBHBIX MHOTOTPAHHUKOB
CBONCTBA 2
Tema 7.9 Copep:xanne yueOHOro MaTepuaa
Iununnp, ero CoCTaBIAIOIINE. Humusap v ero sseMenThl. CevueHne MTMHpa (MapajuieIbHOE OCHOBAHUIO U OCH). 2
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CeueHue UMIMHAPA

PassepTka nunuHapa

Tema 7.10
Konyc, ero cocrasmsromue.

Komnyc u ero anementsl. Cedenne KoHyca (apajijielbHOe OCHOBAHUIO U MPOXOSINEe uepes
BEPLINHY ), KOHMYECKHE ceueHus. PasBepTka nuimnHIpa

CeueHue KoHycCa 4
Tema 7.11 Copep:xanne yueOHOro MaTepuaa
VYceuennsliii koHyc. CeueHue Yceuennslii konyc. Ero odpasyromas u Beicota. CeueHrne yCe4eHHOTro KOHyca
YCEYEHHOr0 KOHYyCa 2
Tema 7.12 Copep:xanne yueOHOro MaTepuaa
ITap u cdepa, ux cedeHus ITap u cdhepa. Bsanmuoe pacnionoskenue chepsl u maockoctu. CeueHne mapa, chepsl 2
Tema 7.13 Copep:xanne yueOHOro MaTepuaa
ITonsitue 06 obbeme Tena. [Tonsitne 06 obwveme Tena. O0BveM kyba U IPSMOYTONBHOTO napasuienenunena. Oobem
OtHomenne 00beMOB MOJOOHBIX | mpu3MbI U LuHHAPA. OTHOIEHHE 00BEMOB MOAOOHBIX Tel. [ eoMeTprUIeCKuii CMBICIT
TeJ ONPEAETIUTENs 3-r0 NOPsiiKa 4
Tema 7.14 Copep:xanne yueOHOro MaTepuaa
OO6beMbl 1 mIoIaTU O6wemb! mupamuel U koHyca. O0bpem mapa. ITnomann noBepxHOCTEH TEN 2
MOBEPXHOCTEN Te
Ilpaxmuueckoe 3anusmue Ne 19
[1nomaay noBepxHOCTEM MHOTOIPAaHHUKOB U T€JI BpaLlleHUs]
Ilpaxmuueckoe 3ansamue Ne 20
OO6BbeMBbl MHOTOTPAHHUKOB H TEJI BPALIECHHSI 4
Tema 7.16 IIpodeccnoHaTbHO-0PHEHTHPOBAHHOE COAepP:KaHHe (Coaep:kaHHe MPUKJIATHOTO
I'eomerpuueckre KOMOMHAINY Ha | MOXY.JISA)
MIPAKTUKE Ilpaxmuueckoe 3anamue Ne 21, 22
Hcnonp3zoBanne KOMOMHALNY MHOTOI'PAaHHUKOB H TEJ BPALEHHS B MPAKTUKO-
OPUEHTHUPOBOYHBIX 3a74a4axX 4
Tema 7.17 Copep:xanne yueOHOro MaTepuaa
Pemenue 3ama4. Muororpannauku | O6beMbl U IJIOMIATN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BPAIICHUS
U TeJIa BPALCHUS Koumponvnas paboma Ne 6 2
CamocrosiTesibHas padoTa 00yYaOmuxcst 22
Peenue 3a1a4 no U3y4eHHbIM TEMaM
IToaroToBka OT4ETOB K NPAKTHYECKUM 3aHATUAM
Pasnen 8. IlepBooOpa3Hasi pyHKIMH, ee TPUMEHEHHE 14 OK 01, OK 02,
Tema 8.1 Copep:xanne yueOHOro MaTepuaa OK 03, OK 04,
[TepBooOpaszHas GpyHKIHH. 3amava 0 BOCCTAHOBJICHHH 3aKOHA ABUXKEHUS 1O U3BECTHON ckopocTh. [loHsATHe OK 05, OK 06,
IIpaBuna HaxoXxAEHUA uHTerpupoBanusi. O3HAKOMIIEHUE C MOHSATHEM HHTErpaja u MepBooOpa3HOU U ee OK 07
NepBOOOPA3HBIX NPOM3BOIHOMN, BEIYHCIICHHE TIEpBOOOpa3HON st naHHOH pyHkuuu. Tabnuma dopmyn s IIK 2.3.
HAXOJKACHUS! IepBO0OpasHbIX. M3yueHne rnpaBuiia BBIMUCICHUS IEPBOOOpa3HON 2 IIK 3.1
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Tema 8.2

[Inowanb KpUBOIUHENHOM
Tpaneuun. @opmyna Herotona-
Jleitbuuna

Conep:kanue yq4eOHOro MaTepHasa

Banam/l, MPUBOAAIINE K TIOHATUIO ONPEACTICHHOTO MHTECIPaJia — O BBIMHUCIICHHUN TUIOLaANu
KPUBOJIMHEHHON Tpaneuny, O nepeMelieHnu Touku. 1IonsTue onpeneneHHoro nurerpana.
I'eomerpuueckuii u GpU3NUIECKHIA CMBICH ONpeneIeHHoro narerpaina. @opmyna HeroToHa-

JleiibHnna 2
Tema 8.3 Copep:xanne yueOHOro MaTepuaa
Heonpenenennslii u IlonaTHE HEONIPEAEIEHHOrO HHTErpaa
ONPEETICHHBII HHTErPabl 2
Tema 8.4 Copep:xanne yueOHOro MaTepuaa
[Tonsitue 06 onpeneneHHOM I'eomeTpuueckuii CMBICT OINpeneIeHHOrO HHTerpaa
UHTerpae Kak Iiomaau
KPUBOJMHEHHON Tpaneuun 2
Tema 8.5 I[IpodeccrnoHaILHO-OPHEHTHUPOBAHHOE COAEP:KAHHUE (COAEP:KAHUE MPUKJIATHOTO
OmnpeneneHHbIl UHTETPAl B MOY/JIst)
JKU3HU I'eomerpuueckuii cMbich onpeneneHHoro narerpana. @opmyna Hetorona-Jlefibanma.

Pemenue 3a1a4 Ha NpUMEHEHNE MHTETPaia sl BBIYUCICHUST (PU3NIECKUX BEITMYUH U

niomaaen

Ilpaxmuueckoe 3anamue Ne 23, 24

OnpeneneHHbIi HHTErpajl Npy peleHUuH NPUKJIaJHbIX 3324 4
Tema 8.6 Copep:xanne yueOHOro MaTepuaa
Pemenue 3anau. IlepsooOpasnas | Ilepsoobpasnas ¢pynkumu. [IpaBuia Haxoxaenus nepBoodpasHbix. Ee npumenenue
byHKIMHY, e TpUMEHEeHNE Koumponsnas paboma No 7 2
CamocrosiTesibHas padoTa 00yYaOmuxcst 8
Peenue 3a1a4 no U3y4eHHbIM TEMaM
IToaroToBka OT4ETOB K NPAKTHYECKUM 3aHATUAM

Pa3zgen 9. Crenenn u kopuu. CrenenHasi GpyHkuus 22 OK 01, OK 02,

Tema 9.1 Conepskanne yueOHOTro MaTepuaa OK 03, OK 04,
CTePeHHa’I byrkrms, ee TIOHsTHE KOPHSI N-0ii CTENEHN U3 AeiicTBUTENBHOrO uncna. @yukumn y = /x ux ceoiicrsa OK 05, OK 07
CBOMCTBA u rpaduku. CBOMCTBA KOPHSI N-OH CTENEHH 2 11__111123331
Tema 9.2 Copep:xanne yueOHOro MaTepuaa '
IIpeobpazoBanne BeIpasKEHHI € IIpeobpasoBanne NppaLOHATIBHBIX BBIPAKEHHIH
KOPHSIMHU N-OM CTENEHU 2
Tema 9.3 Copep:xanne yueOHOro MaTepuaa
CBaolicTBa cTeneHu ¢ ITonsiTe creneHu ¢ JIOOBIM PallMOHANBHBIM MOKa3areneM. CTeneHHble QyHKIMH, UX
palOHATIbHBIM U CBOWCTBA U TpauKu
JEeMCTBUTENIbHBIM [10KA3aTeIsIMU 2
Tema 9.4 Copep:xanne yueOHOro MaTepuaa 4
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Pemenne nppannoHanbHbIX
YPaBHEHUN U HEPABEHCTB

PaBHOCHIIBHOCTE HPPALIMOHANIBHBIX YPABHEHUN U HEPABEHCTB. MeTONBI UX pELIeHUs.
Pemenne nppanmoHaIbHbIX YPABHEHHI 1 HEPABEHCTB

Ilpaxmuueckoe 3anamue Ne 25

Pemenne nppanmoHaIbHbIX YPABHEHUN U HEPABEHCTB 2
Tema 9.5 Copep:xanne yueOHOro MaTepuaa
Crenenu u kopHu. CTeneHHas Omnpenenenue crenHo pyHkunu. Mcronp3oBaHne €€ CBOWCTB NPH PELICHUH YPaBHEHUH U
byHKIUS HEPaBEHCTB
Konmponvnas paboma No 8 2
CamocrosiTesibHas padoTa 00yYaOmuxcst 8
Pemenne 3aga4 no n3y4eHHbIM TEMaM
IlogroroBka OT4ETOB K MPAKTHYECKUM 3aHATHIM
Paspea 10. IlokasaTenbHast pyHKIUA 22
Tema 10.1 Copep:xanne yueOHOro MaTepuaa
IToxaszarenpHast GyHKLUS, ee CreneHb c MPOU3BOJIbHBIM JE€HCTBUTENBHBIM NTOKa3aTeneM. OnpeneneHue noka3aTeabHON
CBONCTBA ¢byHKUMH, ee cBOHCTBA U rpaduK. 3HAKOMCTBO C IPUMEHEHNEM MTOKa3aTeNIbHON (PYHKIIMH.
Pemenne nokasarenbHbIX YpaBHEHUH (PyHKIIMOHANIBHO-TPadUIECKHM METOAOM 4
Tema 10.2 Copep:xanne yueOHOro MaTepuaa
Pemenne nokasaTeapHbIX Pemenne nokasaTenpbHbIX ypaBHEHUN METOIOM YPaBHUBAHHUS [1OKA3aTEIECH, METOAOM 8§ 8;’ 8§ 84217
YPaBHEHUN U HEPABEHCTB HOBOH nepeMeHHOH, PyHKIHOHAIBHO-TpaUIecKuM MeToIoM. PelieHne nokasaTenbHbIX OK 0 5’ OK 07’
HEPABEHCTB HKj 23
Ilpaxkmuueckoe 3ansamue Ne 26, 27 o
Pemenne nokasaTeabHbIX YPaBHEHUN U HEPABEHCTB 4
Tema 10.3 Copep:xanne yueOHOro MaTepuaa K 3.1
CucreMbl OKa3aTeNbHbIX Pemenne cucreMm nokasaTeabHbIX yPaBHEHUN '
YPaBHEHUI 4
Tema 10.4 Copep:xanne yueOHOro MaTepuaa
Pemenue 3anau. Ilokasatenpnast | PerneHue moka3aTeNbHbIX YPAaBHEHHH METOAOM YPABHUBAHUS MOKA3aTENEH H METOIOM
byHKIUS BBEJICHMsI HOBOH NepeMeHHOM. Penenne nokasaTeabHbIX HEPABEHCTB
Konmponvnas paboma No 9 2
CamocrosiTesibHas padoTa 00y4a0uuxcst 8
Pemenne 3aga4 no n3y4eHHbIM TEMaM
IlogroroBka OT4ETOB K MPAKTHYECKUM 3aHATHIM
Paspea 11. Jlorapudmebl. JTorapudpmuueckasi pyHKums 40
Tema 11.1 Conepskanne yueOHOTro MaTepuaa OK 01, OK 02,
Jlorapudm uucna. Jlorapudm uncna. JlecATUYHBIA U HATYPAIbHBIN JOTapU(PMBI, YHCIIO € OK 03, OK 04,
JlecATUYHBIN U HaTyPAJIbHBIN OK 05, OK 07
JorapuMbl, YUCJIO € 4 IIK 2.3.
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Tema 11.2
CroiicTa norapu)mos.

Conep:kanue yq4eOHOro MaTepHasa

Croiicta norapudmon. Oneparus sorapuMAPOBAHHSL.

Omneparyist J0rapupMHUpPOBAHUS 4
Tema 11.3 Copnep:kaHue y4eOHOro MaTepHasa IK 3.1
Jlorapupmuueckas pynkuus, ee | Jlorapudmuueckas: QyHKIHS U €€ CBOHCTBA 2
CBOMCTBA
Tema 11.4 Copep:xanne yueOHOro MaTepuaa
Pemenne norapudmMudeckx [Monsitne norapupmudeckoro ypasHeHus1. Onepanys NOTEHUNPOBaHMS. Tpu OCHOBHBIX
ypaBHEHUI U HEPABEHCTB METO/Ia PeLIeHHs JTorapuPMUIECKIX YpaBHEHUH: PyHKIIMOHAIBHO-TpadMUECKH, METON
NOTEHIIMPOBAHUSI, METOJ] BBEJIEHHUsI HOBO nepeMeHHoi. JlorapudMudeckie HepaBeHCTBA 6
Ilpaxkmuueckoe 3anamue Ne 28
Pemenune norapuMuyeckux ypaBHEHUI U HEPABEHCTB 2
Tema 11.5 Copep:xanne yueOHOro MaTepuaa
Cuctemsl norapupMUIECKNX ANTOPUTM pELIeHUs] CUCTEMBI YpaBHEHUH. PaBHOCHIIBHOCTD JIoTapu(pMUIECKNUX yPaBHEHUN
ypaBHEHUI 1 HEPABEHCTB 2
Tema 11.6 IIpodeccnoHaTbHO-0PHEHTHPOBAHHOE COIeP:KaHHe (Coaep:KaHHe MPUKJIATHOTO
Jlorapudmsl B mpupone u MOY/JIst)
TEXHUKE Ilpakmuueckoe 3anamue Ne 29, 30
IIpumenenne norapudma. Jlorapudpmudeckas cnupansb B npupoae. Ee MaremaTnueckne
CBOMCTBA 4
Tema 11.7 Copep:xanne yueOHOro MaTepuana
Pemenus 3anau. Jlorapugpmer Jlorapudmmueckast pynkims. Pemmenne npocredimmx jgorapuMUIeCKNX ypaBHEHUH
Jlorapudmuueckast QyHKIUS Konmponsnas paboma Ne 10 2
CamocrosiTesibHas padoTa 00yYaOmuxcst 14
Peenue 3a1a4 no U3y4eHHbIM TEMaM
IToaroToBka OT4ETOB K NPAKTHYECKUM 3aHATUAM
Pa3nen 12. MHokecTBa. JJieMeHThI Teopuu rpagos 14
Tema 12.1 Copep:xanne yueOHOro MaTepuaa
MHoxecTBa ITonstue muoxectsa. IlonmMHoxecTBO. Oniepaliuu ¢ MHOXXECTBAMHU 2
Tema 12.2 IIpodeccnoHaTbHO-0PHEHTHPOBAHHOE COJeP:KaHHe (Coaep:KaHHe MPUKJIATHOTO OK 01, OK 02,
Omnepanuy ¢ MHOXKECTBAMU MOayJ151) OK 03, OK 04,
Ilpaxkmuueckoe 3ansmue Ne 31 OK 05, OK 07
Onepauus ¢ MHOKecTBaMu. PelieHne npukiaaHbIxX 3a1a4 2 IIK 2.3.
Tema 12.3 Copnep:kaHue y4eOHOro MaTepHasa IK 3.1
I'padwr Ionsitue rpada. CesazHbIA rpad, nepeBo, LUK rpad Ha MIIOCKOCTH 2
Ilpaxmuueckan paboma Ne 32
CrnocoOwt 3ananus rpad)oB. 2
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Tema 12.4
Pemenne 3amad. MHOKeCTBa.
I'pader u nx npumMeHeHnE

Conep:kanue yq4eOHOro MaTepHasa

Onepaum{ ¢ MHOkecTBamu. Onucanue PECaIbHBIX CI/ITyaLII/IfI C MOMOIIBO MHOKECTB.
IIpnmeHeHne rpadoB K peIIeHUIO 33124

Konmponvnas paboma No 11 2
CamocrosiTesibHAst paGoTa o0yuarommuxcs 4
Peenue 3a1a4 no U3y4eHHbIM TEMaM
IToaroToBka OT4ETOB K NPAKTHYECKUM 3aHATUAM
Pasgen 13. DieMeHTbl KOMOHHATOPHKH, CTATHCTHKH U TEOPHH BepPOsITHOCTE 36
Tema 13.1 Copep:xanne yueOHOro MaTepuaa 4
OcHoBHbIE MOHATHUS IlepecTaHoBKkH, pa3MelleHUs], COUETaHUS.
KOMOWHATOPHKH
Tema 13.2 Copep:xanne yueOHOro MaTepuaa 4
CoOpiTHe, BeposATHOCTL COOBITHA. | COBMECTHBIE U HECOBMECTHBIE COOBITHS. T€OPEMbI O BEPOSATHOCTH CyMMBbI COOBITHIA,
CnosxeHue U yMHOKEHHE YcioBHast BEPOSTHOCTh. 3aBHCUMBIE M He3aBUCUMBIE COObITHS. TeopeMbl BEpOSITHOCTH
BEpOATHOCTEN POM3BENCHUS COOBITH.
Tema 13.3 IIpodeccnonanbHO-0pHEHTHPOBAHHOE COAepKaHHe (Coaep:KaHHe MPUKJIATHOTO
BepositHOCTE B MOY/JIst)
npodeCcCHOHANIBHBIX 3a7auax OTHOCHTENBHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOHYUBOCTH. CTaTHCTHYECKOE
onpexaeneHue peposiTHocTr. OTIeHKa BEPOSITHOCTH COOBITHS
IHpaxmuueckoe 3anamue Ne 33, 34 OK 01, OK 02,
BeposiTHOCTE B MpoheCCHOHAIBHBIX 3a/1a4ax 4 OK 03, OK 04,
Tema 13.4 Conepskanne yueOHOTro MaTepuaa 4 OK 05, OK 07
JluckpeTHas ciay4aiiHas Bunb! cnyualineix BenuuuH. OnpeaeneHue NTUCKPETHON Cly4aiiHON BeIMYUHBL. 3aKOH IIK 2.3.
BEJIMYMHA, 3aKOH €€ pacnpeneneHuss AUCKPETHON Cy4ailHONM Benn4nHbL. Ee 4nCiI0BbIe XapaKTepUCTUKU
pacnpeneseHus
Tema 13.5 Conepskanne yueOHOTo MaTepraa 2 IIK 3.1
3anayu MaTeMaTu4eckou Bapuanmonnsiii pan. Ilonuron yactor u ructorpaMma. CTaTUCTHUECKHUE XapaKTePUCTUKU
CTaTUCTUKH psizia HaOMIOAeMbIX JAHHBIX
KomOuHupoBaHHOE 3aHsTHE
Tema 13.6 I[IpodeccnoHaILHO-OPHEHTHUPOBAHHOE COAEP:KAHHUE (COAEeP:KAHUE MPUKJIATHOTO
CocraBnenne Tadaun u MOY/JIst)
auarpamm Ha MpaKTHKe [TepsuuHast 00padoTka CTaTHCTUYECKUX AaHHBIX. [ padudeckoe Ux mpencraBieHue.
HaxoxxneHne cpeqHix XapakTepUCTHK, HAOIOJAeMbIX JaHHBIX
Ilpaxmuueckoe 3anamue Ne 35, 36
CocraBieHune TabIuI 1 JUarpaMM IPpHU PEIIeHUH NPUKJIATHBIX 337124 4

Tema 13.7
Permenue 3amay. DneMeHThl

Copnep:kaHue y4eOHOro MaTepHasa

DnemeHThl KoMOnHaTopuku. CobbITHE, BEPOATHOCTL COObITHL. CI0XKEHNE M YMHOXKEHHE
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KOMOWHATOPHUKH, CTATUCTUKH U BEPOSITHOCTEN 2
TEOPHUU BEPOSITHOCTEH Koumponsnas paboma No 12
CamocrosiTesibHas padoTa 00yYaOmuxcst 12
Peenue 3a1a4 no U3y4eHHbIM TEMaM
IToaroToBka OT4ETOB K NPAKTHYECKUM 3aHATUAM
Pazgen 14. YpaBHeHNsi M HEPABEHCTBA 30
Tema 14.1 Copep:xanne yueOHOro MaTepuaa 2
PaBHOCHIIBHOCTD YpaBHEHUH U PaBHOCHIIBHOCTD YpaBHEHUH U HepaBeHCTB. OnpeneneHusi. OCHOBHbIE TEOPEMBbI
HEPaBEHCTB. PaBHOCHJIBHBIX MEPEXOax B YPaBHEHUSX U HepaBeHCTBaxX. OOIIe METOABI peIeHus
OO0wme MeToab! permeHust yYPaBHEHHI: MePeXoa OT paBeHCTBA (PYHKUNH K PABEHCTBY apryMEHTOB /IS MOHOTOHHBIX
(GYHKIUH, METON Pa3JIOKEHUS] HA MHOKHUTENH, METOJT BBEJICHHUS] HOBOH TIEpEeMEHHOM,
(byHKUNOHATBHO-TpaduIECKii METOx
Tema 14.2 Copep:xanne yueOHOro MaTepuaa 2
I'paduueckuii MmeTon peuieHus OO0u1re MeTobl peIIeHNs] HEPaBEHCTB: NEPEXO/l OT CPaBHEHUs 3HAYSHHUH (PYyHKINH K
YPaBHEHUH, HEPABEHCTB CPaBHEHHIO 3HAYEHHH apTryMEHTOB JJIs MOHOTOHHBIX (DYHKLIUH, METO HHTEPBAJIOB, OK 01. OK 02
¢byHkunoHamBHO-Tpaduueckuit Meron. I padudecknii MeTON peleHnst ypaBHEHUH U ’ ’
HEpPaBEeHCTB OK 03, OK 04,
OK 05, OK 06
Tema 14.3 Conepskanne yueOHOTro MaTepuaa 4 OIJ< 07 ’
VYpaBHEHUs U HEPABEHCTBA C Onpenenenue monyns. PackpeiTue Moayis o onpeznenenuro. Ilpocreiiine ypaBHeHUs U K 2.3
MOJyJIeM HepaBeHCTBa ¢ MoayJieM. [IpuMeHeHne paBHOCUIIBHBIX NIEPEXO/I0B B ONpeeIeHHbIX TUIIaX o
ypaBHEHUI U HEPABEHCTB C MOAYJIEM
Tema 14.4 Copep:xanne yueOHOro MaTepuaa 2 K 3.1
VYpaBHEHUs U HEPABEHCTBA C 3HakoMCTBO ¢ napameTpoMm. Ilpocrefinine ypaBHeHNs U HEPABEHCTBA C TapaMeTpPOM '
napaMeTpoM
Tema 14.5 I[IpodeccrnonaILHO-0PHEHTHPOBAHHOE COAEP:KAHUE (COAEePKAHHUE TPHKJIATHOTO
CocraBneHue u pelieHue MOY/JIst)
poh)eCCUOHANTBHBIX 3a7a4 C [paxTuueckue 3anstus Ne 37, 38, 39
MOMOIIBIO YPaBHEHUN Pemenne TeKCTOBBIX 3a/1a4 PO ECCHOHATBHOTO COAEPIKaHUS 6
Tema 14.6 IIpakTHyeckoe 3ansaTue Ne 40
Pemenue 3anau. YpaBHeHus u OO01ue MeToABI PelIeHUs] YpaBHEHUH. Y paBHEHUS 1 HEPABEHCTBA C MOMYJIEM U C
HEPABEHCTBA rnapaMeTpamu 2
Hrorosoe 3ansitue. [losTopeHne n3ydeHHbIx TeM. I1oAroToska k sx3aMmeny 2
CamocrosiTesibHas padoTa 00yYaOmuxcst 10
Peenue 3a1a4 no U3y4eHHbIM TEMaM
IToaroToBka OT4ETOB K NPAKTHYECKUM 3aHATUAM
Bcero: 450
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3. YcaoBus peaausanuy nporpamMmsbl 00meo0pa3oBaTeIbHOM JUCHHIJIMHBI

3.1. /Ins peaau3anuy NporpaMmbl AHCHHUILJIMHBI IPEAYCMOTPEHBI CIEAYIOIIHE
crenHaJIbHbIe OMelleHHSI:

Peanm3zauus nporpamMMbl JUCUUILUIHHBI TPeOyeT HaH4Hs yueOHOro kabnHeTa MaTeMaTHKH.
Obopynosanne yueOHOro kabuHeTa:

- MOCAJOYHBIE MECTA MO KOJMUYECTBY O0YJarOIUXCS;

- paboudee MeCTO MpenogaBaTes,

- KOMIUIEKT Y4eOHO-HATJSIIHBIX TTOCOOUIA;

- 3aaHMs U KOHTPOJIBHBIX padoT;

- Mpo¢heCCHOHAIBHO OPUEHTUPOBAHHBIE 3a/1aHNUS,

- MaTepHalibl SK3aMeHa.

TexHuyeckue cpeacTBa 00y4eHUSsI:

- IEPCOHATBHBIN KOMITBIOTEP C JIMLIEH3HOHHBIM MPOrPaMMHBIM 00€CIIEUeHHEM,

- IPOEKTOP C HKPAHOM.

3.2. UadopmanuonHoe obecneueHne 00y deHust

3.2.1. OcHOBHbIE EYATHBbIE U IEKTPOHHBbIE H3AAHHUS

bammakoB M.M. Matemaruka: yued. mist cTya. yuapeskneHuit cpea. npod. odpaszosanus /
M.U. bamumakos. 7-e u3z., crep. — M.: U3marenbckuii ueHTp «Axkagemus»., 2020r. -256¢
DnekTpoHHbIH pecypc | https://urait.ru/bcode/469433

JlonoJIHUTEeIbHASL yUeOHAS JINTEepaTypa:

1. boromonos H.B. Maremaruka. AnreOpa u Hauana aHanu3a. ba3osblii yposens: 10—11
Kjaccel:  yueOHuUK g  cpemHero obmero obpasosanus/ H.B. boromosos. - Mocksa:
WznatensctBo HOpaiir, 2023. - 24lc. - (Ob6meoOpasoBarenbhpiii nuki). - [SBN 978-5-534-
16084-0. - Tekcr: anextponnsiii// Obpazosarenbras miardgopma FOpaiit - URL:

DnekTpoHHbIH pecypc | https://urait.ru/bcode/469433

3.3. Bommoanenue TtpeboBanuii ®PI'OC B uYacTH HCHOJB30BAHUST AKTHBHBIX H
HHTEPAKTUBHBIX (popM 00yueHust

B  memsx  peammzanuy  KOMIIETEHTHOCTHOrO — moaxoma — padouass — mporpamma
NpeayCMaTPUBAET UCIOIB30BAHUE B 00PA30BATENBHOM MPOIECCe aKTUBHBIX M HMHTEPAKTHBHBIX
¢dbopM mpoBeneHUs 3aHATHI B LeAX (POPMHUPOBAHMS U Pa3BUTHS OOIMNX U MPO(ecCHOHATBHBIX
KOMITETEHLIUH.

3.4. Ucno/ib30BaHHe CPEACTB BHIYHCJIHTENbHOI TEXHUKH B npouecce 00y4eHust
Pabouas nporpaMma He IpeayCMaTPUBAET HCIOIb30BAHHE MEPCOHAIBHOTO KOMIIBIOTEPA
00y4aroImuMCst B XOJI€ MMPOBEICHUS BCEX MPAKTHUUECKHUX 3aHITHH.

3.5. Peasusaunusi oOpa3oBaTe/ibHOIl mporpaMMbl B ¢opMe NpaKTHYecKOH
MOArOTOBKH

OO6pazoBarenbHas A€ATENBHOCT B (POPME MPAKTHUECKON MOATOTOBKU MPU  pean3aliuu
ITJ1.01 MaremaTtnka OCyIIECTBIISIETCS] IPU MPOBEACHUN MPAKTUYECKUX 3aHATUN U MHBIX BUIOB
yueOHOH MeATENbHOCTH, NPEAyCMATPHUBAIOIIUX JEMOHCTPAIMIO TNPAKTHUYECKUX HAaBBIKOB,
BBITTOJIHEHHE, MOAEIHPOBAHNE OOYYAIOLIUMICA OINPENEICHHBIX BHIOB pPadoT AN peIieHus
NPAaKTUYECKUX 33714, CBS3AHHBIX C OyAylied MmpoeCCHOHATBHON AESTeIbHOCTBIO B YCIOBHSAX,
NPUONMKEHHBIX K pealbHbIM IMPOU3BOACTBEHHBIM, BKJIOYAET B Ce0sl OTHENbHBIC JIEKIIHH,
KOTOpBbIE TPEAYCMATPUBAIOT Tmepenady oOydaromumcs HHOOpPMANHO, HEOOXOMUMYIO IS
MOCJEAYIOLIEr0  BBIMOJHEHUS  paboOT, CBA3aHHBIX C Oyaymed  mpodeccHoHaIbHON
TESTEIBHOCTBIO.
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4. KOHTPO/Ib M OLICHKA PE3yJIbTATOB 0CBOCHHS 001e00pa30BaTe/ILHOM

AUCHUIIJINHBI

KoHTpoJib 1 OlleHKa pe3yJIbTaTOB OCBOEHMS 001€00pa30BaTEIbHON AUCIMIUIMHBI

PaCKPBIBAKOTCSA

qepes

JUCHUATUTHHAPHBIC

PE3YIIbTATHI,

HaIIpaBJICHHLIC

Ha

(dbopMHUpoBaHUE OOMMX M NPOPECCHOHATBLHBIX KOMIETEHIUNA MO pazaeiaaMm Hu
TEMaM COJIEpKaHusl yueOHOro MaTepuana.

Obmas/ Paznen/Tema Tun oreHOYHBIX
npodeccuoHaIbHas MEPOTIPUSTHH
KOMITETEHITHS

OK 01. Beibupats P1, Temer 1.1, 1.2, 1.311-0/c, 1.4,1.5,1.6 TecTupoBanue.

criocobwl pemenusi 3anayd | P2, Temer 2.1,2.2,2.3,2.4, 25 1-0/c, 2.6 YcTHbIl onpoc

npodheCCHOHATTLHOM P 3, Temwr 3.1, 3.2, 3.3 I1-0/c, 3.4 MaremMaTrnaecKuin

JIEATETLHOCTH P4, Temsi4.1,42,43,44,45,46,4.7 JUKTaHT

NPUMEHUTENBHO K IT-o/c, 4.8,4.9,4.10,4.11 HnauBunyanbHast

pa3audHbIM koHTekcTam | P 5, Temsr 5.1, 5.2 TI-o/c CaMOCTOSITENbHAS
P 6, Temb1 6.1,62,63,64,6.5, 6.6I1-0o/c, | pabora
6.7,6.38,69,6.10I1-0/c, 6.11 IIpencrasnenue
P7, Temb1 7.1,72,73,74,75,7.6,77,I1- | pe3ynbTaToB

olc, 7.8,7.9,7.10,7.11, 7.12, 7.13, 7.14,
7.15,7.16 TI-o/c, 7.17

NPaKTUYeCKUX padoT
3amuTa TBOPUECKHUX

P8, Temni 8.1, 8.2, 8.3, 8.4, 8.5I1-0/c, 8.6 pabot

P9 Temrr 9.1,92,93,94,95 3ammura

P 10, Tems: 10.1, 10.2, 10.3, 10.4 WHAWNBUAYAIBbHBIX

P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 | npoekTos

IT-o/c, 11.7 KontponbHas pabora

P12, Temsr 12.1, 12.2 T1-0/c, 12.3, 12.4 Brinonnenue

P 13, Temsr 13.1, 13.2, 13.3 I1-o/c, 13 .4, 5K3aMEHAITUOHHBIX

13.5, 13.6 IT-o/c 3a7JaHAI

P 14, Temsr 14.1, 142, 14.3, 14.4, 145, T1-

o/c, 14.6
OK 02. Ucnonp3oBarh P1, Temer 1.1, 1.2, 1.311-0/c, 1.4,1.5,1.6 TectupoBanue
coBpeMeHHbIe cpenctea | P2 Temer2.1,2.2,2.3,2.4, 2 511-0/c, 2.6 YcTHbIN onpoc
MOWCKA, aHAIN3a U P 3, Temwr 3.1, 3.2, 3.3 I1-0/c, 3.4 MaremaTudeckuii
HHTEPIPETALN P4, Temni4.1,4.2,43,44,45,46,4711- | guktadt
uH(POPMALIUH, U o/c,4.8,49,4.10,4.11 HUnanusuayanpHas
UH(POPMALIMOHHBIE PS5, Temsr 5.1, 5.2 I1-o/c CaMOCTOSITeNIbHAs
TEXHOJIOTUH ISt P6, Temnr 6.1,62,6.3,6.4,6.5,6.6I1-o/c, pabota
BBITIOJTHEHUSA 3a1a4 6.7,6.38,69,6.10I1-0/c, 6.11 IIpencrasnenue
npodheCCHOHATTLHOM P7 Teme17.1,72,73,7.4,75,7.6,7.7,11- | pe3ylbTaTtoB
eI TebHOCTH o/c,78,79,7.10,7.11,7.12,7.13, 7.14, MPAKTHYECKUX padoT

7.15,7.16 I1-o/c, 7.17

P8, Temni 8.1,82,8.3,84, 85T-o/c, 8.6
PO, Temp9.1,92,9.3,9.4,95

P 10, Temsi 10.1, 10.2, 10.3, 10.4

P11, Temnt 11.1,11.2,11.3,11.4,11.5,11.6
Il-o/c, 11.7

P12 Temsr 12.1, 12.2 T1-0/c, 12.3,12.4

P 13, Temsi 13.1, 13.2, 13.3 [-o/c, 13 4,
13.5, 13.6 IT-o/c

P 14, Tembi 14.1, 14.2, 143, 14.4, 14.5, TI-
o/c, 14.6

3amuTa TBOPUECKHUX
pabot

3amura
WHIUBHIYaJIbHBIX
MPOEKTOB
KonTponbHas pabora
Brmonnenue
HK3aMEHAIOHHBIX
3a1aHUN
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OK 03. IInanuposats u
peanu30oBbIBATH
coOCTBEHHOE
npoheCCHOHATIBHOE U
JIMYHOCTHOE Pa3BUTHE,
NpeANnPUHUMATEIbCKYIO
IesTebHOCTD B
npodheCCHOHATTLHOM
cepe, UCTIOTB30BATH
3HaHMSA 1O (PUHAHCOBON
I'PaMOTHOCTH B

P1, Temni 1.1, 12, 13 -0/c, 1.4.15,1.6
P2, Temni 2.1,2.2. 2.3, 2.4, 2.5 [I-o/c, 2.6
P 3, Tems 3.1,3.2, 3.3 [T-o/c, 3.4

P4 Temnid 1,42 43,44, 45 4.6, 47Tl
olc, 48,49, 410,411

PS5, Temor 5.1, 5.2 IT-o/c

P 6, Temni 6.1, 6.2, 63,6465, 6.6TI-o/c,
6.7.638,69,610Tl-0/c, 6.11

P7, Temn 7.1,7.2,7.3,7.4,75,7.6,7.7,TI-
o/c,7.8,7.9,7.10,7.11,7.12,7.13, 7.14,
7.15,7.16 I1-o/c, 7.17

Tectuposanue
YcTHBII onpoc
Marematnueckuit
OUKTAHT
HnauBunyanbHast
CaMOCTOSITeNIbHAs
pabota
IIpencrasnenue
pe3yJIbTaTOB
NPaKTUYeCKUX padoT
3amuTa TBOPUECKHUX

pa3nunbIx ku3HeHHbIX | P 8, Tembr 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 8.6 pabot
CHATYaLUsX P9, Temr1 9.1,9.2,93,94,95 3amuTa
P 10, Tems: 10.1, 10.2, 10.3, 10.4 WHAWNBUAYAIBbHBIX
P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 | npoekTos
IT-o/c, 11.7 KontponbHas pabora
P12, Temsr 12.1, 12.2 T1-0/c, 12.3, 12.4 Brinonnenue
P 13, Temsr 13.1, 13.2, 13.3 I1-o/c, 13 .4, 5K3aMEHAITUOHHBIX
13.5, 13.6 IT-o/c 3aJaHuN
P 14, Temsr 14.1, 142, 14.3, 14.4, 145, T1-
o/c, 14.6
OK 4. D¢ dexTuBHO P1, Temer 1.1, 1.2, 1.311-0/c, 1.4,1.5,1.6 TecTupoBanue
B3aUMOICHCTBOBATh U P2 Temer2.1,22,23,24,25TI-0/c, 2.6 YcTHbIN onpoc
paborars B kojutekTuBe | P 3, Temnr 3.1, 3.2, 3.3 I1-o/c, 3.4 MaremMaTrnaecKuin
U KOMaHE P4, Temni4.1,4.2,43,44,45,46,4711- | guktadt
o/c,4.8,49, 410,411 HUnanusuayanpHas
PS5, Temor 5.1, 5.2 IT-o/c CaMOCTOSITENIbHAS
P 6, Temb1 6.1,62,63,64,6.5, 6.6I1-0o/c, | pabora
6.7,6.38,69,6.10I1-0/c, 6.11 IIpencrasnenue
P7 Teme1 7.1,72,73,74,75,7.6,7.7,11- | pe3ynbratos

olc, 7.8,7.9,7.10,7.11, 7.12, 7.13, 7.14,
7.15,7.16 TI-o/c, 7.17

NPaKTUYeCKUX padoT
3amuTa TBOPUECKHUX

P8, Temni 8.1, 8.2, 8.3, 8.4, 8.5I1-0/c, 8.6 pabot

P9 Temrr 9.1,92,93,94,95 3amuTa

P 10, Tems: 10.1, 10.2, 10.3, 10.4 WHAWNBUAYAIBbHBIX

P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 | npoekTos

IT-o/c, 11.7 KontponbHas pabora

P12, Temsr 12.1, 12.2 T1-0/c, 12.3, 12.4 Brinonnenue

P 13, Temsr 13.1, 13.2, 13.3 I1-o/c, 13 .4, 5K3aMEHALIMOHHBIX

13.5, 13.6 IT-o/c 3aJaHuN

P 14, Temsr 14.1, 142, 14.3, 14.4, 145, T1-

o/c, 14.6
OK 05. OcyiecTBisTh P1, Temer 1.1, 1.2, 1.311-0/c, 1.4,1.5,1.6 TectupoBanue
yCTHYIO U ucbMenHyto | P2 Temsr 2.1,2.2,2.3, 2.4, 2.5 [1-0/c, 2.6 YcTHbIN onpoc
KOMMYHHKALIMK) Ha P 3, Temwr 3.1, 3.2, 3.3 I1-0/c, 3.4 MaremaTudeckuii
rocynapcTBeHHOM si3bike | P4, Tembr 4.1,4.2,4.3,4.4,45,4.6,4.711- | nuktaHt
Poccutickoit @enepaunu | o/c, 4.8,4.9,4.10,4.11 HnauBunyanbHast
¢ yuetom ocobennocteit | P 5, Temnr 5.1, 5.2 IT-o/c CaMOCTOSITeIbHAS
COLIUATBHOTO U P6, Temri 6.1,6.2,6.3,64,6.5, 6.6I1-0/c, pabota
KYJIBTYPHOTO KOHTeKkcTa | 6.7, 6.8, 6.9, 6.10I1-0/c, 6.11 IIpencrasnenue

P7 Temw17.1,72,73,74,75,7.6,7711- | pesynbratos
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olc, 7.8,7.9,7.10,7.11, 7.12, 7.13, 7.14,
7.15,7.16 TI-o/c, 7.17

NPaKTUYECKHX padboT
3amuTa TBOPUECKHUX

P8, Temni 8.1, 8.2, 8.3, 8.4, 8.5I1-0/c, 8.6 pabot

P9 Temrr 9.1,92,93,94,95 3ammura

P 10, Tems: 10.1, 10.2, 10.3, 10.4 WHAWNBUAYAIBbHBIX

P11, Temsr 11.1,11.2,11.3,11.4, 11.5, 11.6 | npoekToB

IT-o/c, 11.7 KontponbHas pabora

P12, Temsr 12.1, 12.2 T1-0/c, 12.3, 12.4 Brinonnenue

P 13, Temsr 13.1, 13.2, 13.3 I1-o/c, 13 .4, 5K3aMEHAITUOHHBIX

13.5, 13.6 IT-o/c 3a7JaHAI

P 14, Temsr 14.1, 142, 143, 14.4, 145 I1-

o/c, 14.6
OK 06. IlposiBnsaTe P1, Temer 1.1, 1.2, 1.311-0/c, 1.4,1.5,1.6 TectupoBanue
rPa’kOaHCKO- P6, Temri 6.1,6.2,6.3,64,6.5, 6.6I1-0/c, YcTHbIN onpoc
MaTPUOTUUECKYIO 6.7,6.8,69,6.10I1-0/c, 6.11 MaremMaTnuecKkuii
MO3ULINIO, P7 Temet 7.1,72,73,7.4,75,7.6,7.7,11- | nuxkraar. CamoCTOs-
JIE€MOHCTPHUPOBATH o/c,78,79,7.10,7.11,7.12,7.13, 7.14, TenpHas pabora

OCO3HAHHOC ITOBCICHUEC
Ha OCHOBC

7.15,7.16 TI-o/c, 7.17
P8, Tembi8.1,82, 83,84 85 86

IIpencrasnenue
pe3yJIbTaTOB

TPaANLIMOHHBIX P 14, Tems1 14.1, 142, 14.3, 14.4, 145 T1- MPAKTHYECKUX padoT
00IIe4eIOBEUECKIX o/c, 14.6 3ammra TBOPUECKUX
LIEHHOCTEH, B TOM YHCJIE pabot
C Y4€TOM rapMOHU3AIUN 3ammura
MEKHAITHOHAJIbHBIX 1 WHIUBUY ATbHBIX
MEXKPEJIUTUO3HBIX MPOEKTOB
OTHOLIEHUMN, MPUMEHSTh KontponbHas pabora
CTaHOApPThI Brmonnenue
AHTUKOPPYILIMOHHOTO 5K3aMEHAIIMOHHBIX
MMOBEICHUS 3a/laHui
OK 07. CopeiictBoBats | P 1, Temnr 1.1, 1.2, 1.3 IT-o/c, 1.4,1.5,1.6 TectupoBanue
COXPaHEHUIO P2 Temer2.1,22,23,24,25TI-0/c, 2.6 YcTHbIN onpoc
OKpY>KaroIlleu cpenpl, P3, Temsr 3.1,3.2,3.3. TI-0/c,3.4 MaremMaTnuecKkuii
pecypcocOepeKeHHIo, P4, Temni4.1,4.2,43,44,45,46,4711- | guktadt
MPUMEHSITh 3HaHUS 00 o/c,4.8,49,4.10,4.11 HUnanusuayanpHas
W3MEHEHUU KJTUMATA, PS5, Temor 5.1, 5.2 IT-o/c CaMOCTOSITEIbHASA
npuHIumIbl Oepexusoro | P 6, Tembr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [T-o/c, pabota
NPOU3BOACTBA, 6.7,6.38,69,6.10, IT-o/c, 6.11 IIpencrasnenue
s dexTuBHO P7 Teme17.1,72,73,74,75,7.6,771I1- | pe3ynbratos
JIEUCTBOBATDH B o/c,78,79,7.10,7.11,7.12,7.13, 7.14, MPAKTHYECKUX padoT
YPE3BbIYANHBIX 7.15,7.16 I1-o/c, 7.17 3amuTa TBOPUECKHUX
CUTYaLUSIX P8, Temni 8.1, 8.2, 8.3, 8.4, 8.5I1-0/c, 8.6 pabot

P9 Temrr 9.1,92,93,94,95 3ammura

P 10, Tems: 10.1, 10.2, 10.3, 10.4 WHANBUAYAITBHBIX

P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 | npoekTos

IT-o/c, 11.7 KontponbHas pabora

P12, Temsr 12.1, 12.2 T1-0/c, 12.3, 12.4 Brinonnenue

P 13, Temsr 13.1, 13.2, 13.3 I1-o/c, 13 .4, 5K3aMEHAITUOHHBIX

13.5, 13.6 IT-o/c 3aJaHuN

P 14, Tembi 14.1, 14.2, 143, 14.4, 14.5 TI-
o/c, 14.6
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IIK.2.3 KoHTponuposarb
U OLICHUBATh Ka4eCTBO
BBITIOJTHSIEMBIX pabOT

IIK 3.1 O¢dopmasts
TEXHUYECKYIO U
TEXHOJIOTUIECKYIO
TOKYMEHTALHIO

P 1, Temsr 1.3 IT-0/c

P 2, Temsr 2.5 I1-0/c

P 3, Temnr 3.3. IT-o/c

P 4, Temor 4.7 I1-0/c

P 5, Temor 5.2 T1-0/c

P 6, Temnr 6.6 IT-o/c, 6.10 IT-o/c
P 7, Temwr 7.7 I1-o/c, 7.16 I1-0/c
P 8, Temnr 8.5 IT-o/c

P 11, Temsr 11.6 I1-o/c

P 12, Temsr 12.2 T1-0/c

P 13, Temsr 13.3 I1-o/c, 13.6 I1-0/c
P 14, Temsr 14.5 T1-0/c

Tectuposanue
YcTHBII onpoc
MaremMaTnuecKkuii
IUKTaHT
HnauBunyanbHast
CaMOCTOSITeNIbHAs
pabota
IIpencrasnenue
pe3yJIbTaTOB
NPaKTUYeCKUX padoT
3amuTa TBOPUECKHUX
pabot

3amura
WH/IUBUAYaJIbHBIX
IIPOEKTOB
KonTponbHas pabora
Brmonnenue
SK3aMEHAIIMOHHBIX
3a0aHUN
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