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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBbI
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

1.1. MecTO AUCHUIIIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/ibHOM
nporpammsbl CITIO

Oo6meobpazoBatenpHas  gucruuimaa OJ1.07  Marematuka — sSBIsieTCs
00s13aTeIbHON YacThi0 00111e00pa30BaTEILHOTO UKJIa 00pa30BaTeIbHOM MPOTrpaMMBbl
CIIO B cootBerctBuH ¢ ®OI'OC mo crnemmansHOCTH 44.02.01 JlomkoiabHOE
oOpazoBaHue, Cpok o0yueHus - 3 roja 10 mecsiies.

1.2. Hean n mu1aHupyemble pe3yJbTAaThl 0CBOCHUS JUCITUIITIHHBI

1.2.1 leanb o0meo0pa3oBaTeIbHON JUCHUTITHHBI

Conepxanue mporpaMMbl — oOmieoOpazoBarenbHor  auctuiuimael - OJ1.07
MaremaTnka HapaBJI€HO HA IOCTUKEHHUE PE3YJIbTATOB €€ N3YYEHUSI B COOTBETCTBUE C
tpeboBanusimu OI'OC COO c yueroM mnpodeccuonanpHoi HampaieHHocTH PI'OC
CIIO.

1.2.2 Ilnanupyemble pe3yJabTaTbl OCBOEHUsI 001I€00pa30BaTEIbHOM
aucUIINHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO.

Ocoboe 3HayeHne JUCIUIUIMHA uMeeT npu popmupoBanuu u pazsutuu OK 01,
OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1



Koa u HauMeHOBaHMe

HHaHpreMble PE3yJbTAThI 0OCBOCHUA TUCIHUIIJINMHBI

¢bopmupyembIx
KOMITETeH I Oo0mrue JAucunmimHapHbie (MpeaIMeTHbIE)
OK 0l1. BeiOupaTh | - TOTOBHOCTH K TPYIy, OCO3HAHUE IICHHOCTH MAacTEpPCTBA, | - BIIAJCTh METOIaMH JI0KA3aTeJIbCTB, AITOPUTMAMHK PEILICHUS
CIIOCOOBI pelieHus | Tpynoooue; 3ama4; yMeHue (GOpMyIHpOBATh OMPEIEICHHS, aKCUOMBI U
3a7a4 - TOTOBHOCTD K AKTHBHOM JCSATEIILHOCTH | TEOPEMbI, TNPUMEHATh WX, MPOBOJUTH JOKa3aTeIbHBIC
npodeccnoHaTBEHOMI TEXHOJIOTUYECKOW ¥ CONHMAIbHOW  HANPaBIECHHOCTH | PACCYXICHHUS B XOJIC PEIICHHUS 3a/1a4;
JEATEILHOCTH CITOCOOHOCTH UHUIMHPOBATh, IJTAHUPOBATh U | - yMETh ONEPUPOBATH MOHATHAMHU: CTCIICHb YHCJIA, JIOTapUu(pM
MIPUMECHHUTEITHHO K | CAMOCTOSTEIHHO BHITIOJIHSATE TAKYIO JIEATEIBHOCTH; YHUClla; YMCHHE BBINOJHATh BBIYMCICHUE 3HAYCHUU U
pa3IuIHbIM - MHTepeC K pa3jgu4HbIM cdepaM NpodecCHOHANIBHOM | TPeoOpa3oBaHUs BBIPKCHUI co CTEIEHSIMH u
KOHTEKCTaM JIEITEILHOCTH, norapupmamu, mpeoOpa3zoBaHUS IPOOHO-PAIMOHATBHBIX
OsnazgeHue YHHUBEPCATbHBIMU MI03HABATCIIbHBIMH | BBIPAKCHHUI;
IENCTBUAMHU: - YMETh OIEPUPOBATh TMOHITHUSIMH: paIMOHAIBHBIC,
a) 0a30BbIC JJOTHYCCKHUE JICHCTBU: UppaIMOHATIbHBIC, [I0Ka3aTeNIbHBIE, CTEIEHHBIE,
- CaMOCTOSITENILHO (DOPMYITHPOBATh AKTYAIM3UPOBATH | JJOrapu(PMHUUYECKUE, TPUTOHOMETPHUYSCKHE YpaBHCHHUS U

npo0JeMy, paccMaTpUBaTh BCECTOPOHHE;

- YCTaHABJIMBATH CYIICCTBEHHBIN MPU3HAK OCHOBAHUS JIJIS
CpaBHEHHUSI, KIIacCU(PUKALUU U 000O0IICHNUS;

- OTPEJeIATh LETH JACITeIFHOCTH, 33]]aBaTh TapaMeTPhl U
KPUTEPUU UX TOCTHIKEHUS;

- BBISIBJIATH ~ 3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SBICHUSX;

- BHOCUTh KOPPEKTUBBI B JESITENBbHOCTb, OIEHUBATh
YCKOPEHUS; COOTBETCTBHE PE3YJIBTATOB IIEJSIM, OIICHUBATH
PHUCKU TIOCTIEACTBUI NESTENbHOCTH;

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIAACTh HAaBBIKAMU Y4EOHO-UCCIENOBATENbCKOH U
MIPOEKTHOM JeSTeIbHOCTH, HABBIKAMH Pa3peIICHHUs POOIIeM;
- BBISIBIISIT NPUYUHHO-CIICICTBEHHbIE  CBSI3U U
aKTyaJIM3MpPOBaTh 3ajady, BBIABUTATH THIIOTE3Y TOBApOB U
YCIIyT, HAJOTH, 3a/la4yil W3 O0JacTHU YIPaBICHUS JIMYHBIMU
peIIeHs, HaXOJAWTh apTYMEHTHI JUI CBOMX YTBEPKICHHIA,
3a/1aBaTh KPUTEPUU PEIICHUS;

MMPOTHUBOPCUMA B

HEPaBEHCTBA, X CUCTEMBI;

- YMETh ONEpUPOBATh MOHATHUAMHU: (PYHKILMSI, HEIIPEPbIBHASL
(GyHKIMSA, TPOM3BOJHAs, IEpBOOOpa3Hast, OIpeeleHHbIN
MHTErpai; yMeThb HAaXOJIUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX
(GyHKIMH, UCTIONIB3Ys CIIPABOYHBIE MaTE€pUaiIbl; UCCIEI0BATh
B IpOCTEHIIMX ciydasx QYHKIMM HAa MOHOTOHHOCTb,
HaXOJUTh HauOOJbIINE U HAUMEHbIINE 3HaYeHUs (QYHKIUM;
CTpOUTh TpaUKH MHOTOWIEHOB C  MCIIOJb30BaHHEM
amnrapara MaTeMaTH4eCKOTO aHAIU3a;

IPUMEHATh TNPOM3BOAHYIO IIPUM pPEIIEHUWH 3aJad  Ha
JBUKEHHE; peliaTh NPaKTUKO-OPUEHTHUPOBAHHBIE 33/1a4U Ha
HauOoJIbIIINe W HAaWMEHbIINE 3HAYCHHs, Ha HaXOXKJICHHE
IIyTH, CKOPOCTH U YCKOPEHHS,;

- YMETb ONEepUpPOBaTh MOHATUAMHU pallMOHAIbHAS (DYHKIIMS,

dymicis, dyniuns,
byHKIHS, TPUTOHOMETPUYECKHUE

IIOKa3aTCJIbHasA CTCIICHHAasA

norapupmMuIecKas




- aHAJIN3MPOBATh MOJYYCHHBIE B 33aJa4M PE3YJbTaThl,
KPUTUYECKH TOCTOBEPHOCTB, IIPOTHO3UPOBATh U3MECHEHUE B
HOBBIX YCJIOBUSIX;

- YMETb IIEPEHOCHUTHb 3HAaHHUS B IIO3HABATCIBHYIO U
IPAaKTUYECKYIO 00JIACTH KU3HEEATEIbHOCTH;

- YyMETb  UHTETPUPOBATh  3HAHUS U3
IPEIMETHBIX 00JIacTeH;

- BBIJIBUTaTh HOBBIE UJIEH, NIPEUIaraTb OPUrHHAIBHBIE
JTaHHBIE, B TOM YHCJIE C IPUMEHEHUEM IpaUUecKX METOI0B
Y IIOAXO/MBI, U PEILIECHUS;

U CIIOCOOHOCTb UX UCIOJIb30BAaHUS B [I03HABATEIbHON

Y COLIMAJIBHOW ITPAKTUKE

pa3HBIX

dbyHkumuu, oOpaTHbie (YHKIHWHU, YMEHHE CTPOUTH rpaduKu
M3YYCHHBIX (YHKIIHH, HCIIOIB30BATh TPapUKU MPU U3YICHUU
MPOIIECCOB M 3aBUCUMOCTEH, MPU PEIICHUH 3a7a4 U3 APYTruX
y4eOHBIX MTPEIMETOB U 3a7a4 U3 pealbHOM KU3HU; BBIPAXKATh
(hopMyliaMy 3aBUCUMOCTH MEX/y BETMUUHAMU;

- YMETh peliaTh TEKCTOBBIC 3a/JaYd Pa3HBIX THUIIOB (B TOM
Yrcie Ha MPOLEHTHI, JJOIM U YacTH, Ha JABIDKEHHE, PadoTy,
CTOMMOCTbh TOBAapOB M YCIyT, HAJOTH, 33Ja4yd U3 00JIacTH
yIpaBlICHUS JHYHBIMH W  CEeMEHHBIMU  (UHAHCAMU);
COCTaBIISITh BBIPAKCHUS, YPABHCHHS, HEPABCHCTBA W WX
CHCTEMBI IO YCJOBHIO 33J]au, WCCIEIO0BATh TOJy4YECHHBIC
pellleHus ¥ OLIEHUBATh MPaBIONOJ00HOCTh PE3YIbTATOB;

- YMETh OTIepUPOBATH TOHSATHSIMH: cpenHee
apupMeTHIecKoe, MeauaHa, HauOoJblllee W HAMMEHBIIee
3HAuUeHUs, pa3Max, AMCIEPCHs, CTaHAApTHOE OTKIOHEHHE
YHCIIOBOTO Habopa;

- yYMETh WU3BJIEKATh, WHTEPIPETUPOBATL WHPOPMAITHIO,
MPEeACTaBICHHYIO B TaONMIlaX, Ha Juarpammax, rpadukax,
OTPaXKAOIIYI0 CBOMCTBA peallbHBIX MPOIECCOB U SBICHUM;
OpENCTaBIsITh MHPOPMAIMIO C TOMOIIBI0 TabmuI U
JMarpaMM; HMCCIIEIOBaTh CTaTUCTHYECKHE JaHHBIE, B TOM
guclie C TpPUMEHEHHWeM TpaduYecKuX METOJOB U
ANEKTPOHHBIX CPE/ICTB;

- YMETh ONEpUPOBaTh MOHATHSIMH CIy4alHBIA OMNBIT U
CIy4aiiHO€ COOBITHE, BEPOSITHOCTh CIYyYalHOTO COOBITHS;
YMEHHE BBIYHCIIATH

BEPOATHOCTH C  HCIIOJIB30BAHUEM

rpadMuecKux METOAOB; MPUMEHATh (POPMYIIBI CIIOKEHUS U




YMHOXKCHHSI BEpPOSITHOCTEH, KOMOWHATOpHBIC (aKThl U
(dbopMyJIBl MPH PELICHWH 3a]a4; OLEHUBATh BEPOSITHOCTU
peanbHBIX  COOBITHH;  3HAKOMCTBO CO  CIy4YalHBIMHU
BEJIMYMHAMHU; YMEHHE MPHUBOJIUTH IMPUMEPHI MPOSBICHUS
3aKOHA OOJIBIIUX YKCENT B MPHUPOAHBIX M OOIIECTBEHHBIX
SIBIICHUSIX;

- yMeTh ONEpUPOBATh TOHATUSAMHU: TOYKA, MpsMasi,
IUIOCKOCTb, MIPOCTPAHCTBO, JBYTpaHHbBIN yroi,
CKpeIIHBarOIInecs npsimMble, NapaiebHOCTb u
NEePIEHIUKYISIPHOCTD TPSMBIX U TUIOCKOCTEH, Yrol MEeXIy
IPSMBIMHU, YTOJI MEXKITY MPSIMOH H IJIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMH, pAcCTOSIHHE OT TOYKH JI0 IUIOCKOCTH,
paccTosiHHE  MEXIy MPSAMBIMH, pAcCTOSIHHE  MEXIy
IUIOCKOCTSIMU; YMEHHUE HCIIOJIb30BATh MPU PELICHUM 3adad
U3y4eHHble (aKThl W TEOpPEMbl IUIAHUMETPUH; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MHUPA;

- YMETh OIEPHPOBATH MOHATUSMHU: MHOTOTPAaHHUK,
CeUYeHHE MHOTOTpaHHHMKa, KyO, mapajuiesenunesa, Mnpu3Ma,
nupamMuaa, GUrypa ¥ MOBEPXHOCTh BpAIICHHS, LUIUHJP,
KOHYC, IIap, cdepa, ceueHus: GUrypsl BpalleHus, MiI0CKOCTh,
Kacaromasics cheppl, UWIMHApPA, KOHYcCa, IUIOMIAJ]b
MOBEPXHOCTH TUPAMUMBI, TPU3MBI, KOHYCa, IFIHHIPA,
mwiomanak  chepsl, o00beM  Kyba, MPSIMOYTOJBHOTO
napajuieNienuneaa, MupaMuabl, TPU3MBbL, [IUITUHAPA, KOHYCA,
mrapa; yMeHue n300pakaTb MHOTOTPAaHHUKH U TTOBEPXHOCTH
BpAIlIEHHsI, UX CEUYEHHS OT PYKH, C IMOMOMIIBIO YEPTEKHBIX

HUHCTPYMCHTOB n OJICKTPOHHBIX CpCACTB; YMCHUC




pacmo3HaBaThb CHMMETPUIO B TPOCTPAHCTBE; yMEHHE
pacrno3HaBaTh IPAaBUIbHbIE MHOTOTPAHHUKH;

- YMETh ONEpPUPOBATh TMOHSATHSIMU: JIBUKCHHE B
IPOCTPAaHCTBE, MOA00HBIE (GUTYpPHl B  MPOCTPAHCTBE;
UCIIONIb30BaTh OTHOILIEHHE IUIOH[aied TOBEpXHOCTEH U
00BbEeMOB MOAOOHBIX (UTYp TPU PEICHUH 3a/1aY;

- YMETh  BBIYUCIIATH TEOMETPUYECKHE  BEITHMYUHBI
(mvHa, yrom, IUIONMIAb, 00BEM, IUIONIAJb ITOBEPXHOCTH),
UCIIONB3YS U3y4eHHBIE (DOPMYIIBI U METOBL;

- YMETbH ONEPUPOBAThH MOHATUSAMU: MPSIMOYIOJIbHAS CHUCTEMA
KOOpAMHAT, KOOPJIMHAThl TOYKH, BEKTOpP, KOOpPAUHATHI
BEKTOPA, CKAJIIPHOE MPOU3BE/ICHUE, YTOJl MEXKAY BEKTOpaMH,
CyMMa BEKTOPOB, IIPOM3BEJIEHUE BEKTOpa Ha YHUCIIO;
HAXOJUTh C TMOMOIIBIO HM3YYEHHBIX (HOPMYT KOOPAMHATHI
CepeNHbI OTPE3Ka, PACCTOSHUE MEXYy IBYMS TOUKAMU;

- YMETb BBIOUPATh MOAXOASIINI N3yYEHHBIH METO 1151
pelieHus 3ajaydd, paclo3HaBaTh MaTeMaTuyeckue (pakTol U
MaTeMaTHYeCKUe MOJENINU B IPUPOJIHBIX U OOIIECTBEHHBIX
SABJICHUSIX, B MCKYCCTBE, yMEHHE IPHUBOAUTH INPUMEPHI
MaTE€MaTUYECKUX OTKPBITMM POCCUHCKOM H  MHUPOBOM
MaTeMaTUYECKON HAYKH.

- YMETh ONEepUpOBATh MOHITUSIMH: ONpEesICHuE,
akcuoma, TEOpeMa, CIEACTBHE, CBOWCTBO, IPHU3HAK,
JI0Ka3aTelbCTBO, PABHOCHIIbHBIE (OPMYIUPOBKU; YMEHHE
dhopmynupoBaTh oOpaTHOE " MIPOTHBOIIOJI0KHOE
YTBEPXKJCHHE, TPUBOAUTH TIPUMEPHI W KOHTPIPUMEPHI,

HUCIIOJIB30BaTh METO MaTeMaTHU4eCKOMH HUHAYKIUHA,




IIPOBOJUTh JIOKAa3aTEIbHBIE PACCY)KICHHsI IpPH pPELICHUU
3aJa4, OLIEHUBATh JIOTHYECKYIO PABUIBHOCTD PACCYKICHUIA;
- YMETh  ONEpPHpPOBATH  MOHATUSMH: MHOXECTBO,
HOJMHOXECTBO, ONEpallud HaJ MHOXKECTBAMHU; YMEHUE
UCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIH ammapar s
OIMCAHMsI PeaJbHBIX MPOLECCOB M SBICHUNA MpPU PEUICHUU
3aja4, B TOM YHCJIE U3 IPYTUX YUeOHBIX IPEIMETOB;

YMETh OINEPUPOBATH MOHATUAMU: Tpad, CBA3HBIL rpad,
JiepeBo, LHMKJI, rpad Ha IJIOCKOCTH; YMEHHME 33/JaBaTh U
OIMCHIBATH Tpadbl Pa3IUYHBIMK CIIOCOOAMHU; HCIOIH30BAThH
rpadsl npu peleHu  3a1ay;

- yMETh  CBOOOJHO  ONEpPUPOBATh  MOHATHUAMU:
COYETaHHE, MEePECTAaHOBKA, 4YHCIO COYCTAHUH, YHUCIIO
IepecTaHoBOK; OmHOM HpIOTOHA; yMeHHE TPUMEHSTh
KOMOUHATOpPHBIE (PAKTHI U PACCYKACHUSA [UIs pEILICHUS 3a/iay;
-yMETb OINEpUPOBaTh MOHATHAMM: HATypallbHOE YHCIIO,
IEJI0€ YUCIIO, OCTATOK 0 MOJYJIO, PAIMOHAIBHOE YHCIIO,
MppaMoOHAIFHOE YHCII0, MHOXKECTBA HATYPAIbHBIX, IEJIBIX,
pallMOHATBHBIX,  JCHCTBUTENBHBIX  4YHCEN;  YMEHHE
UCIIONIb30BaTh NMPHU3HAKU JEIMMOCTH, HAUMEHbLIMNA OOImIMi
JeTUTeNh W HauMEHbIlee OoOIlee KpaTHOe, alTOPUTM
EBkima mpu permeHuu 3ajad; 3HAKOMCTBO C Pa3IMYHBIMA
MO3UIIMOHHBIMHM CUCTEMAaMH CUHCIICHUS;

- YMETh CBOOO/IHO OTIEPUPOBATH MOHATUSAMU: CTETIEHB C
[EeNbIM  TIOKa3aTeneM, KOPEeHb HaTypallbHOW CTENeHH,
CTETIEHb C pAalMOHAIBHBIM TIOKa3aTeleM, CTENeHb C

JIeNCTBUTEIIBHBIM (BCH.[CCTBCHHLIM) IIOKa3aTecjieMm, J'IOI‘apI/I(I)M




qucia, CHHYC, KOCUHYC M TaHT€HC ITPOU3BOJIBHOTO YHCIIa;

- YMETh  ONEpPUPOBATH  MOHATHSAMH:  TOXIECTBO,
TOXJIECTBEHHOE NPeoOpa3oBaHKe, ypaBHEHNE, HEPABEHCTBO,
cucTeMa YypaBHEHHMM UM HEPaBEHCTB, PAaBHOCHIIBHOCTb
YPaBHEHMH, HEPaBEHCTB M CHCTEM, palUOHAJbHBIE,
UppalroHaIbHbIE, HoKa3aTeJbHbIE, CTETICHHbIE,
JOrapu(MHUUECKUE,  TPUTOHOMETPUYECKHE  ypaBHEHHS,
HEpaBEHCTBA M CUCTEMbl; YMEHHE pellaTb ypaBHEHMS,
HEpaBEHCTBA U CUCTEMbI C IOMOILBIO PA3IUYHBIX PUEMOB;
pemaTh ypaBHEHHsI, HEPaBEHCTBA

U CHUCTEMBl C T[apaMeTpoM; MPHUMEHSITh ypaBHEHHS,
HEpaBEHCTBA, UX CUCTEMbI JUIsl PEIIEHUs] MaTeMaTHYeCKUX
3a/1a4 ¥ 3a]a4 U3 pa3jIMuHbIX 00JacTel HayKU W peaibHOU
KHU3HH,

- yMeTb CBOOOJHO ONEPUPOBaTh MOHATUSAMH: TIpaduk
¢byHkuuu, oOpaTHas (YHKIUSA, KOMIO3ULUS (DYHKIMA,
nuHeWHas (QyHKIUS, KBagpaTU4Has (QYHKIWS, CTEICHHAs
(GYHKIHS C LEeNbIM IOKa3aTelieM, TPUTOHOMETPUYECKHE
¢byHKUMH, OOpaTHbIE TPUTOHOMETpPHUYECKHE  (DYHKIUH,
nokaszateiabHas M Jorapupmuueckas (QyHKIUH; yMEHUe
CTpOoUTh Tpaduku (PYHKUUN, BBIIOIHATH NpeoOpa3zoBaHUs
rpadukoB QpyHKUHNH;

YMEHHUE HUCHOJIb30BaTh Ipaduku (GYHKUUN UId U3ydEeHUs
MIPOIIECCOB U 3aBHCUMOCTEH MPH PEIICHUH 3a7au U3 APYrux
y4eOHBIX TPEIMETOB M W3 pEaTbHOW KH3HH; BBIPAXKaTh
(dhopMyIaMu 3aBUCUMOCTH MKy BETHIYNHAMU;

YMCHHC CBO6OI[HO OIICpHUPOBATh TMOHATHUAMHU: YCTHOCTb




(GyHKIMH, TEpPUOAUYHOCTh (YHKLUH, OrPAHUYEHHOCTh
(yHKIMH, MOHOTOHHOCTb (DYHKIIMH, IKCTPEMYM (DYHKIIHH,
HauOoJsiplllee M HauWMEHbIee 3HA4YeHUs (YHKIUU Ha
IPOMEXKYTKE; YMEHUE IPOBOAUTH HCCIIEI0OBaHNE (PYHKLIUY;
YMEHHUE HCIOJb30BaTh CBOWCTBA U rpaduku (QyHKUUH Uit
pellieHrs YpaBHEHUH, HEPABEHCTB U 3a/1ay C MapaMeTpaMu;
n300pakaTh Ha KOOPJMHATHOW TIUIOCKOCTH MHOXECTBA
pelleHn ypaBHEHUH, HEPAaBEHCTB U UX CUCTEM,;

- yMETh  CBOOOJHO  ONEpPUPOBATh  MOHATHUAMU:
I10CJIE10BATENbHOCTD, apupmeTHIecKast nporpeccus,
reOMEeTpHYEeCcKasi Mporpeccus, OECKOHEYHO YOBIBAIOIIAs
reoMeTpruecKas nporpeccus; yMeHue 3aJlaBaTh
[OCIEIOBATEIbHOCTH, B TOM 4YHUCJIE€ C  IOMOIIBIO
PEKYpPEHTHBIX (popMyIT;

YMETh ONEPUPOBATh MOHATUAMU: HEIPEPHIBHOCTh (DYHKIIMH,
acUMIITOTBl  rpaduka QyHKUMM, TepBas U  BTOpas
MPOU3BOHAS (PYHKIIUU, TECOMETPUUYECKUM U (HUUYECKUUN
CMBIC TIPOU3BOJHOM, TIepBOOOpa3Hasi, OIpeneIeHHBIN
UHTETrpajl; yMEHUE HaXOAUTh ACHMITOTHI rpaduka GyHKINH;
YMEHHE BBIUUCIATH MPOU3BOJHBIE CYMMBI, IIPOU3BENCHUS,
YaCTHOTO M KOMIIO3ULIMU (YHKIHMM, HAXOAUTh ypaBHEHUE
KacarelnbHOU K rpaduky (QyHKIHMH; YMEHHUE HCIOJb30BaTh
NPOU3BOAHYIO  JUI  MCCleNoBaHUs  (QYHKIMHA, 1A
HaXOXKJICHUS HAWIYYIIEro pelieHus B MPHKIATHBIX, B TOM
YHClie COIMAIIbHO-DKOHOMUYECKNX M (DU3MUECKUX 3ajJayax,

o1 ONpCACIICHUA CKOPOCTU W YCKOPCHUA; HAXOAWUTH

IIOMAAM ¥ 00beMbl (UIYp € IOMOIIBIO HHTErpana;
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MIPUBOJUTH IIPUMEPBl MAaTEMaTHYECKOIO MOJACIUPOBAHUA C
MOMOIIbIO A pepeHInanbHbIX YpaBHEHUH;

- YMETb ONEPUPOBATh IOHATUAMU: KOMILJIEKCHOE
YHCIIO, CONPSIKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U
apryMeHT  KOMIUIEKCHOrO  uucia, (¢opma  3alucu
KOMIJIEKCHBIX yucen (reomerpuyeckasi,
TPUTOHOMETPUYECKAs 51 anreOpanyeckas); YMEThb
IPOM3BOUTH apU(MeTHUECKue NeHCTBUS C KOMIUIEKCHBIMU
YHCIIaMU; IIPUBOJIUTH IIPUMEPBI UCIIOJIb30BaHUs
KOMIIJIEKCHBIX YHCEIL;

- YMETb CBOOOJIHO OIEPUPOBAThH MOHITUSIMH: CPEIHEE
apupMeTHyeckoe, MeauaHa, HauOojblllee W HauMEHbIlee
3HA4YEHMs, pa3Max, AMUCIIEPCUsA, CTaHAAPTHOE OTKJIIOHEHUE
JUIsL ONKMCAHMS 4YMCIIOBBIX JIaHHBIX; YMEHHME MCCIIEI0BaTh
CTaTUCTUYECKUE JAHHBIE, B TOM 4YHCIE C IPUMEHEHUEM
rpadu4ecKux  METOJOB M  JJEKTPOHHBIX  CPEJACTB;
rpaduyecKkd HCCIeIoBaTh COBMECTHbIE HAONIOACHUS C
IIOMOIIBIO JUArpaMM PacCEUBAHMS U JINHEWHON PETPECCU;
YMETh HaXOJIUTh BEPOATHOCTH COOBITHH C MCIIOJIb30BaHHEM
rpadMUecKux METOJIOB; NMPUMEHATh I pELIeHUs 3aaad
(hOpMyJIbI CIIO’KEHUSI U YMHOXKEHHUS BEPOSATHOCTEN, (hopMyITy
MIOJIHOM BeposSITHOCTH, hopmyny bepHymnnu, koMOuHaTOpHBIE
¢bakTel U (QOPMYIBI; OLEHHBATh BEPOATHOCTH pPEATbHBIX
COOBITHH; yMEHHE ONepupoBaTh MOHATUAMH: CIydaiHas
BEJINYMHA, PaCIpeeICHNE BEPOATHOCTEN, MAaTEMATHIECKOE
OKMJIaHWE, JUCHEPCHs M  CTAHJAPTHOE  OTKJIIOHEHUWE

cllyyailHOM  BENMYMHBI, (QYHKIMU paclpelesieHuss |
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IJIOTHOCTH PaBHOMEPHOTO, MOKA3aTEIIBHOTO U HOPMAJIBHOTO
pacIpeneiieHNN; YMEHUE  HUCIOJIb30BaTb  CBOMCTBA
W3y4YEHHBIX  pacCHpeiesIeHU i1 pelleHus  3a4ad;
3HAaKOMCTBO C IOHATHSAMM: 3aKOH OOJBIIUX YHMCEN, METO/bI
BbIOOPOYHBIX MCCIIEJOBAHUMN; YMEHHE NMPUBOJUTH IPUMEPHI
MpOSIBJICHUSI 3aKOHA OONBIIMX YHCET B TNPHUPOIHBIX U
0OIIIECTBEHHBIX SBJICHUSX;

- yMETb CBOOOIHO ONEPUPOBATH MOHATHAMM: TOUKA, IIPsIMas,
IUIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIyd, IJIOCKHM yroi,
JBYTPAaHHBIM YTOJI, TPEXTPaHHBIM YroJj, MEepeceKaroluecs,
napajijiebHble 51 CKPELIUBAIOIIHECS IIpsIMBIE,
[apajuIeJIbHOCTh M NEPHEHIUKYIAPHOCTh NPSAMBIX U
IJIOCKOCTEH, YroJl MEKy IIPSAMBIMH, YTOJI MEXAY NPSIMOU U
IUIOCKOCTBIO,  YroJl ~ MEXAYy  IUIOCKOCTSIMH;  yMEHHE
UCIIOJIb30BaTh NPU PELICHUU 3ajad U3ydeHHbIE (QakThl U
TEOpPEMBbl IIJIAHUMETPUHU; YMEHHE OLEHHUBAThb PpPa3Mepbl
O0OBEKTOB B OKpPYXKAIOIIEM MHUpPE; YMEHHUE OIEepHUpOBaTh
NOHATUSAMM: MHOTOIPAaHHUK, CEYEHHE MHOIOIPAHHUKA,
NpaBUIbHBIM MHOTOIpaHHUK, IPU3Ma, HUpamMuIa, Gurypa u
MOBEPXHOCTh BpallleHUs, IWIMHAP, KOHYyC, map, cdepa,
pa3BepTKa IOBEPXHOCTH, CEYEHHMs KOHyca M LWIMHIpA,
MapajuleJbHbIE OCH WJIA OCHOBAaHHWIO, CEYECHHE 1Iapa,
IUIOCKOCTB, Kacaroliascs cepsl, HUINHIPA, KOHYCa; YMEHHE
CTPOUTH CEYCHUE MHOI'OT'PaHHUKA, n300pakaTh
MHOTOTPaHHUKHU, (QUTyphl U TMOBEPXHOCTH BpAIICHUS, HX
CEYEHMS, B TOM YHCIIE C NOMOIIBIO IIEKTPOHHBIX CPEJCTB;

YMCHHUEC TNIPHUMCHATH CBOMCTBaA TCOMETPHUUICCKUX (I)I/Il"yp,
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CaMOCTOSITENILHO (POPMYJIMPOBATH ONPENEIEHUS U3Y4aeMbIX
¢uryp, BBIBUraTh TUIIOTE3Bl O CBOMCTBAaX W IpH3HAKaX
reoMeTpruecKuX (uryp, oOOCHOBBIBATH HIJIM ONPOBEPrarh
UX; YMEHHME IPOBOAUTH Kiaccudukauuoo ¢uryp mo
pa3UyHBIM  [pPU3HAKaM,  BBIIOJHATH  HEOOXOAMMBIE
JIOTIOJTHUTEIbHBIE TOCTPOCHHS,

- YMETh CBOOOJTHO OTMIEPUPOBATh MOHATUSMU: TUIOIIAIb
¢urypel, 00beM (GUTYpHI, BeTUYMHA YIJIa, PACCTOSHHE OT
TOYKH JO IUIOCKOCTH, pPAacCTOSIHUE MEXIy MpsMbIMHU,
paccTosiHHE MEXKIy IUIOCKOCTSIMH, IUIomans — cgepsl,
IUIOIIAAb TOBEPXHOCTH MHUPAaMUABI, TPH3MBI, KOHYCA,
LWIMHpa, 00beM Ky0a, IpSIMOYTOJIbHOTO apauleenumesaa,
NUpaMHUbI, TPHU3MBI, HIMHIPA, KOHYCa, IIapa; yMEHHUe
HaXOJUTh OTHOIIEHUE 00EMOB OJOOHBIX (DUTYD;

- yMETh  CBOOOAHO  ONEpPUPOBATh  MOHATHUSIMU:
JBIDKEHUE, MapajyieIbHbI  MEepeHoC, CHUMMETpUs Ha
IUIOCKOCTH M B TPOCTPAHCTBE, MOBOPOT, MPEOOpa3oBaHHE
1o106us1, 1o/100HbIe (GUTYpPBI; YMEHUE pAacIIO3HABATh PaBHbIE
U 10JJ00HBIE (UTYpBI, B TOM YHUCIIE B IIPUPOJE, UCKYCCTBE,
apXUTEKType; YMEHHE HCHOJb30BaTh TI'E€OMETPUYECKHE
OTHOIIEHHSI, HAXO/JUTh TEOMETPUUYECKHIE BEITMUNHBI (JITTMHA,
yroi, IUiouaab, 00beM) MpH PEHIeHHH 3aJad U3 JPYrux
y4eOHBIX TPEAMETOB U U3 PEAbHOM KHU3HH;

yMEeTh CBOOOJHO ONEPUPOBATh MOHATUSAMH: MPSIMOYTOJIbHAs
ciucreMa  KOOpDAHWHAT, BEKTOp, KOOPIWHATHI  TOYKH,

KOOpAuHaTbl BCKTOpa, CyMMa BCKTOPOB, IIPOHU3BCACHUC

BCKTOpPAa Ha YHCIO, Pa3IOKCHHUEC BCKTOpPa II0 6a3Hcy,

13



CKJIIPHOE MPOU3BEICHHUE, BEKTOPHOE MPOU3BEACHHUE, YTOJ
MEXIy BEKTOpaMH; yYMEHHE HCIOJb30BaTh BEKTOPHBIA U
KOOPAMHATHBIA METOJ JUIsl PEIICHUS] TEOMETPUUYECKUX 3a/1a4
W 337ad  JpYruxX Y4YeOHBIX TIPEAMETOB; OIEPUPOBATh
MOHATUAMU: MaTpuia 2X2 u 3X3, onpeaeuTe]lb MAaTPUIIBI,
F€OMETPUUYECKHUI CMBICI OTIPECITUTEIIS;

- YMETh MOJICJIMPOBATh PEAJIbHbIE CUTYAIlMH Ha SI3bIKE
MaTEeMAaTHKH; COCTAaBJSITh  BBIPWKCHHS,  ypaBHECHMS,
HEpPAaBEHCTBA M HUX CHUCTEMBl IO YCIOBHIO 3aJauyH,
HCCJIEIOBATh TOCTPOCHHBIE MOJCIHU C HCIOJIb30BAaHUEM
anmapara  anreOppl, HMHTEPIPETUPOBATH  IMOJTYYCHHBIN
pe3yNbTaT; CTPOUTh MaTeMaTHYECKHE MOJETH C MOMOIIBIO
F€OMETPUUYECKUX TOHATHI U BEJIUYMH, PEIIAaTh CBA3AaHHBIC C
HUMHU TPAKTHYECKUE 3a/layd; COCTaBJISATh BEPOSTHOCTHYIO
MOJIellb U UHTEPIPETHPOBATH IOJYUYECHHBIH pe3ynbTarT;
pemarh NpUKIagHbIE 33/1a4l CPEACTBAMU MaTEMaTUYECKOTO
aHalM3a, B TOM 4HCJIE COIMAIBbHO-’)KOHOMHYECKOTO U
(hbU3UIECKOTO XapaKTepa,

- YMEHHE BBIOMPATH MOAXOISIINA METO/ [Tl pEIICHUS
3a/1aud; MOHMMAaHHUE 3HAYMMOCTH MAaT€MATUKU B W3yYEHUU
MPUPOJHBIX M OOIIECTBEHHBIX TMPOIECCOB U SIBICHUMH;
yYMEHHUE paclio3HaBaTh MPOSBICHUE 3aKOHOB MAaTeMaTHKU B
HCKYCCTBE, YMEHUE MPHUBOJAUTH MPUMEPHl MATEMATUUECKHUX

OTKPBITUHA POCCUMCKON U MUPOBON MaT€MaTUYECKOW HAYKH.

OK 02 HWcnoms3oBaTh
COBPEMEHHBIE CPEACTBA
IOKMCKa, aHajh3a H
WHTEpIpeTan

B o0nacTu IeHHOCTH Hay4YHOTO MMO3HAHUSA:

- cOpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIICCTBEHHOM

IMPAKTHUKH, OCHOBAHHOI'O Ha JAHUaJIore

KYJIBTYD,

- YMETh OTEPUPOBATH MOHATHIMHU: palliOHAbHAS ()YHKIIHS,
noKa3zaTesbHast byHKIHA, CTeTeHHas byHKIHA,
norapudmuyeckas byHKIHS, TPUTOHOMETPUYECKHE
¢yHKIMH, oOpaTHbIe (YHKIMH; YMEHHE CTPOMUTH IpaduKu
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nHpopmarun u
nH(pOPMALIMOHHBIE
TEXHOJIOTUU TSt
BBITIOJIHEHUS 3a1a4
npodeccHoHaIbHON
JeATeIbHOCTH

CIOCOOCTBYIOIIIETO  OCO3HAHUIO
MOJIUKYJIBTYPHOM MHPE;

- COBEPILIEHCTBOBAHUE SI3bIKOBOM U YUTATEIBCKON KYJIbTYpPbI
KaK CpeJICTBa B3aUMOJICHCTBUS MEXKY JIFOJbMH U MMO3HAHUS
MUDA;

- OCO3HaHWE IEHHOCTH HAyYHOW JESATeIbHOCTH, TOTOBHOCTH
OCYIIECTBIISITh ~ MPOEKTHYIO M HCCIEAOBATEIbCKYIO
JESTEIIbHOCTh HHIMBUTyaJIbHO U B TPYIIIIC.

OBnaseHre yHUBEPCAIbHBIMU Y4eOHBIMH [T03HABATEIHHBIMU
JICUCTBUSIMU:

B) pabota ¢ uHpopMaIuei:

- BIQJACTh HAaBBIKAMU TIONy4YeHHUS HWHPOpPMAIMH U3
HMCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSITEILHO OCYIIECTBIATh
MOWCK, AaHalli3, CHUCTEMATH3aIlMi0 W HHTEPIPETAIIIO
uH(pOpMaIIUU PA3IMYHBIX BUIOB U (JOPM MPEIACTABICHUS;

- cO37aBaTh TEKCTHI B Pa3jMYHBIX (opMarax C Yy4eTOM
Ha3Ha4YeHHs] UHPOPMAIIUN U IEIEeBON ayIUTOpPUH, BbIOUpas
ONTHUMATBEHYIO0 (POPMY TIPEIICTABICHHS U BU3yaTH3aIUH;

- OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh MH(pOpPMAIIUH,
€¢ COOTBETCTBHE TIPAaBOBBIM H MOPAIbHO-3THUYCCKUM
HOpMawM;

- WCNOJB30BaTh  CPEACTBA  WH(DOPMAIMOHHBIX U
KOMMYHHKAITIOHHBIX TEXHOJIOTHI B pEIIICHNH KOTHUTUBHBIX,
KOMMYHHKATHBHBIX WM  OpPraHHW3AIlMOHHBIX  3a7ad  C
coOnrofeHreM  TpeOOBaHUW  SPrOHOMHUKH,  TEXHUKHU
0€30MMacHOCTH, TUTHEHBI, PECYPCOCOCPEKEHUS, MPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHON OE30MMacCHOCTH;

- BJAJIeTh HAaBBIKAMH  pACIO3HABAHHWS W 3aIIHUTHI
uH(popMauu, THPOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH.

CBOCI'O MECTa B

M3YYEHHBIX (YHKIHUH, UCIIOJIb30BaTh IPa(UKU PH U3yUEHUN
IIPOLIECCOB M 3aBUCUMOCTEMN, ITPH PELICHUU 3a1a4 U3 IPYrHX
y4eOHBIX NIPEIMETOB U 33124 U3 PealbHOM )KU3HHU; BBIPAXKATh
(opMynaMu 3aBUCUMOCTH MEX]y BETHUYNHAMU;

- yMeTb  ONEpUpOBaTh  MOHATUSAMHU:  TOXKAECTBO,
TOXJIECTBEHHOE NPeoOpa3oBaHKe, ypaBHEHNE, HEPABEHCTBO,
cucTeMa YpaBHEHHMM UM HEPaBEHCTB, PAaBHOCHIIBHOCTb
ypaBHEHM, HEPaBEHCTB M CHCTEM, pallMOHAJIbHEIC,
UppalroHaJIbHbIE, IIOKa3aTesbHbIE, CTEIIEHHBIE,
JOrapu(MHUUECKUE,  TPUTOHOMETPUYECKHE  ypaBHEHHS,
HEpaBEHCTBA U CHUCTEMbl; YMETb pellaTh YypaBHEHHUS,
HEpaBEHCTBA M CHUCTEMBI C MMOMOIIBIO PA3TUYHBIX PUEMOB;
pelaTh ypaBHEHMsI, HEPaBEHCTBA U CUCTEMBI C TapaMeTPOM;
NPUMEHSTh YpaBHEHHs, HEPAaBEHCTBA, WX CHUCTEMBI IS
peleHus MaTeMaTHYeCKUX 3ajad M 3aJad U3 Pa3IM4HbIX
oOyacTell HayKH U pealibHOM JKU3HU;

- yMeTb CBOOOJHO ONEpUPOBATh HOHATUSAMM: JIBHIKEHHE,
napajuleJbHbId MEPEeHOC, CUMMETPHUS Ha IJIOCKOCTH U B
IOPOCTPAHCTBE, IOBOPOT, IpeoOpazoBaHHE  I0A00HUS,
mofoOHbIe  (UTYpBl; YMETh pacrno3HaBaThb paBHbIE U
noJo0HbIe (PUTYpBI, B TOM 4YHCIE€ B NPUPOJAE, UCKYCCTBE,
apXUTEKType; yMETh  HCIOJb30BaTh T'€OMETPUUYECKUE
OTHOILIEHMSI, HAXO/AUTh T€OMETPUUYECKHE BEIUUMHBI (JTUHA,
yroJ, IUIOLIa/b, 00bEM) NpPH PEHIeHUH 3a/4ad U3 JPYrux
y4EOHBIX IPEAMETOB U U3 PEAIbHOM KU3HU

OK 03. IImanupoBats u
pean30BhIBaTh
COOCTBEHHOE
npodeccuoHanbHOE U
JUYHOCTHOE pa3BUTHE,
PeINPUHIMATEIHCKYIO

B ob6nactu 1yXx0oBHO-HPaBCTBEHHOI'O BOCITUTAHMUSL:

- c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO
MTOBEJCHUS;

- CIIOCOOHOCTb OIICHMBAaTh CHUTYallMI0 M TNPUHUMATh
OCO3HAHHBIE pEIIEHUs, OPHEHTHPYSICh Ha MOPAJIbHO-
HPaBCTBEHHbBIC HOPMBI U LIEHHOCTH,

- yMETb ONEPHUpPOBaTh MOHATHAMHU: palUOHAIbHBIE,
HUpPaLMOHAIIBHEIE, [IOKa3aTeJIbHbIE, CTEIICHHBIE,
norapuMuyeckue, TPUTOHOMETPUUECKUE YpaBHEHHUS U

HCEPABCHCTBA, UX CUCTCMBI;
- YMCTh ONICPHUPOBATH MOHATHAMU: MHOI'OIPAaHHUK, CCUCHUC
MHOI'OrpaHHHUKa, Ky'6, napayuiCJICnrIICa, Ipu3mMa, rnnupamuja,
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TEATEIbHOCTD B
npodeccnoHaTBEHOMI
chepe, HUCIOIB30BATH
3HaHUS 10 (PMHAHCOBOU
IPaMOTHOCTH B
Pa3INYHBIX JKU3HEHHBIX
CHUTYaIHSIX

- OCO3HAHHUC JIMYHOI'0 BKIaJa B IMOCTPOCHHUEC YCTOﬁqHBOFO
Oynyuiero;

- OTBETCTBECHHOC OTHOHMICHUEC K CBOUM POIUTCIIAM U (I/IJ'II/I)
ApyruM 4Wi€HaM CCEMbH, CO3JaHUIO CCEMbHM Ha OCHOBC
OCO3HAHHOT'O IIPUHATHUSA HeHHOCTeﬁ CEMEUHON JXWU3HU B
COOTBCTCTBUU C TpaI[I/II_[I/IHMI/I HapOILOB POCCI/II/I;

OsnaneHne YHUBEPCAIbHBIMU pEeryJISITUBHBIMHU
JECUCTBUSIMU:

a) caMOOpTaHM3aIINS:

- CaMOCTOATEJNIBHO  OCYIIECTBIATH  IMO3HABATEIIBHYIO
JNEATeIbHOCTh,  BBISIBIATH  NPOOJEMBbI, CTaBUTh U

dbopMyIUpoOBaTh COOCTBCHHBIC 3aJlayll B 00Opa3oBaTECIILHOMN
JIeATEIbHOCTH U KU3HEHHBIX CHTYaIHSIX;
- CaMOCTOSITEIBHO COCTAaBJIAThH IUIAH PEIICHUS MPOOJIEMBbI C

Y4EeTOM UMEIOIINXCS pecypcoB, COOCTBEHHBIX
BO3MOXHOCTEM U MPEANOYTEHU; - AaBaTh OLICHKY HOBBIM
CUTYyaILUsAM; CcHoco0OCTBOBATH (hopMupOBaHUIO u

IPOSIBJICHUIO IIMPOKOM OSPYAULMH B pa3HbIX o0JacTIx
3HAaHUM, NOCTOSHHO MOBBIIATH CBOM 00pa3oBaTENbHbIN U
KYJIbTYpPHBIN YPOBEHb;

0 ) CaMOKOHTPOJIb:

- CTOJIb30BaTh NMPUEMbI peIeKCUH Ul OLIEHKH CUTYalluHu,
BbIOOpa BEPHOI'O PEIICHUS;

- yMETb OLEHUBaThb PUCKU U CBOEBPEMEHHO INPUHUMATb
pELIEHNUs 10 UX CHHKEHUIO;

B)  OMOLMOHAJIBHBIM  WHTEIEKT,  IpPEANoJararomui
c(OpPMHPOBAHHOCTh: BHYTPEHHENH MOTHUBALIUH, BKITIOYAIOIIEH
CTpEeMJICHHE K JOCTHXKEHHUIO LENU M YyCIeXy, ONTUMHU3M,
MHUIMAaTUBHOCTb, YMEHHE JEUCTBOBATh, UCXOJSI U3 CBOMX
BO3MOKHOCTEIA;

- OMIIATHM, BKJIIOYAIOMIEH  CHOCOOHOCTH  MMOHMMATh
SMOIIMOHAIBHOE COCTOSIHME JAPYTUX, YYUTHIBaTh €ro Mpu
OCYILIECTBIIEHUU KOMMYHHUKaIUH, CIIOCOOHOCTD K
COUYYBCTBHIO U CONEPEKNBAHUIO;

- COIHMaJbHBIX HAaBBIKOB, BKIIOYAarOIIUX CIIOCOOHOCTH

¢urypa u MOBEPXHOCTh BpAIICHUS, HWIMHID, KOHYC, IIap,
cdepa, ceueHus GUTYpPHI BpaIICHUs, MIIOCKOCTh, KacaroIasics
chepbl, UWIMHIpPA, KOHyCa, IUIONIAJh IOBEPXHOCTHU
MUPaMUIbl, TPU3MBI, KOHYCa, IMJIUHAPA, IUIOMAAb CQepsl,
o0beM  Kyba,  HPSIMOYrOJbHOTO  IMapajuleJICIHUIIea,
UpaMuAbl, IMPU3MBI, LWIKMHIApPaA, KOHyca, IIapa, yMEHHE
n300pakaTh MHOTOTPAaHHUKH M TTOBEPXHOCTHU BpAILICHHS, X
CCUCHUSA OT PYKHU, C IOMOIIBIO YCPTCIKHBIX MHCTPYMCHTOB U
AJIEKTPOHHBIX CPEJICTB; YMETh PAacllO3HABATh CUMMETPHUIO B

IIPOCTPAHCTBE; yMETb  PAclo3HaBaThb IIPaBUJIbHBIE
MHOT'OI'PaHHUKHU;

- YMETb OIIEpUPOBATh MOHATHUIAMU: NPAMOYTOJIbHAS CUCTEMA
KOOpJIMHAT, KOOPAMHATBI TOYKH, BEKTOp, KOOPIHMHATHI

BEKTOpPA, CKALIPHOE NIPOU3BEACHHUE, YTOJI MEXKIYy BEKTOPaMHU,
CyMMa BEKTOPOB, IIPOM3BEIECHUE BEKTOpa Ha YHUCIIO;
HAXOJIUTh C TMOMOIIBI0 M3YYEHHBIX (OPMYT KOOPAWHATHI
CEpeUHBI OTPE3Ka, PACCTOSHUE MEKIY JBYMs TOUKAMHU.
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BBICTPAaNBaTh OTHOLICHMA C APYTUMHM JIIOAbMH, 3a00TUTHCS,
IPOSIBJIATH MHTEPEC U pa3peniaTb KOH(QIUKTHI.

OK 04. DSddexTuBHO
B3aHMOJCHCTBOBaTh H
paboTaTh B KOJUICKTHUBE
1 KOMaH/IE

- TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSATEIBHOCTU U
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HaBbIKAMH yueOHO-UCCIIEI0BATENbCKOM,
MIPOEKTHOM U COLIMATIbHOM AEATEIbHOCTH;

OsnageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
JICUCTBUSIMU:

0) coBMeCTHasl e TEIIbHOCTD:

- IIOHUMAaTh U HCIIOJIb30BATh IIPEUMYIECTBA KOMAHIHON U
WHAUBUAYaAIbHON paboThI;

- IIpUHUMATh  LEIM  COBMECTHOM  JI€ATENIBHOCTH,
OpraHU30BBIBATH M KOOPAUHUPOBATH JCUCTBUS IO €€
JOCTHKEHMIO: COCTABJIATH IIIAH JIEUCTBUM, PaclpenessaTh
POJIU C Y4ETOM MHEHHI Y4aCTHUKOB 00CYX/IaTh Pe3yabTaThl
COBMECTHOM paboThI;

- KOOPJIMHUPOBATH U BBINOJHITH pabOTy B YCIOBUAX
peanbHOrO, BUPTYaJIBHOTO 51 KOMOMHHMPOBAHHOIO
B3aUMO/ICUCTBUS;

- OCYLIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IOBEJCHUE B
pa3IMYHBIX  CHUTyalusiX, HpPOSABIATH TBOPYECTBO U
BOOOpakeHue, ObITh NHUIIUATUBHBIM.

OBnazneHne yHUBEPCAIIBHBIMY PETYJIATUBHBIMU JEHCTBUSAMMU:
T) IPUHATHE ce0s U IPYTUX JIOACH:

- NPUHUMAThb MOTHBBI M apryMEHThl OPYIUX JIIOAEH MpHU
aHaJIN3€ PE3yNbTATOB JIEATEIBHOCTH;

- IPU3HABaTh CBOE MPABO U MPABO JIPYTHUX JItOJIEH Ha OINOKY;
- pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C TIO3UIIMU APYTOTO
YeJI0BEKA.

- yYMeTh OIEPUPOBATH MOHATUAMHU: CIY4YalHBIH OIBIT U
ciiyyaiiHoe cOOBITHE, BEPOSTHOCTH CIIyYaHOTO COOBITHS;
YMEThb  BBIUUCIATH BEPOATHOCTH C  MCIOJb30BaHHEM
rpadM4ecKux METOAOB; MPUMEHATh (POPMYIIBI CIIOKEHUS U
YMHOXXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (aKThl U
(dbopMyJIBl MPH PELICHWU 3a]a4; OLEHHBATH BEPOSITHOCTU
peanbHBIX  COOBITMH; 3HAKOMCTBO CO  CIy4alHBIMHU
BEJIMYMHAMHU; YMEHHUE IPUBOJUTH IMPUMEPHI IPOSBICHUS
3aKOHa OOJBIIMX 4YMCEN B NPUPOAHBIX U OOIIECTBEHHBIX
SIBIICHHSIX

- yMeTb CBOOOJHO OIEPUPOBATh IMOHSTUAMHU: CTEHEHb C
LEeJbIM IIOKa3aTejleM, KOpEHb HaTypajbHOW CTEIEHH,
CTENIEHb C PALUOHAIbHBIM IIOKa3aTeleM, CTENeHb C
JEICTBUTENBHBIM (BEIIECTBEHHBIM) IIOKA3aTeNEM, JIOTapupm
qucia, CUHYC, KOCUHYC M TaHI€HC ITPOM3BOJIBHOTO YHCIIA;

- yMeTh CBOOOJHO ONEPUPOBATH MOHATUSMH: TpaduK
¢byakuu, obOpatHas (yHKUMA, KOMMIO3UIMS (QYHKIHA,
AUHEeWHas (QyHKUMS, KBajapaTuuHas (YHKIUS, CTENEHHas
GyHKIMS C LeNbIM [oKa3aTeleM, TPUTOHOMETPHYECKUe
¢byHKIMM, OOpaTHbIE TPUTOHOMETpHUYECKHe (YyHKLHUH,
nokaszareiabHas M Jorapupmuueckas (QyHKIUH; yMETh
CTpOoUTh Tpaduku (PYHKUUN, BBIIOIHATH MpeoOpa3zoBaHUs
rpaduKoB QyHKIHI;

- YMEThb HUCHOJIb30BaTh IpaduKu (QYHKUMHA Uil U3YyUEHHS
IIPOLIECCOB M 3aBUCUMOCTEN IPU PEIIECHUN 3a/1a4 U3 JPYTUX
y4eOHBIX TPEIMETOB M M3 pPEaJbHOW >KU3HM; BBIPAXKATH
(opMyIaMu 3aBUCUMOCTH MEX]y BETMUYUHAMU;

- CBOOOJHO OMepUpPOBATh MOHATUSAMU: YETHOCTHh (PYHKLIMH,
NEPUOJUYHOCTh  (YHKLUHU, OrPAHUYEHHOCTh (DYHKIIMH,
MOHOTOHHOCTb ¢byHKIUY, IKCTPEMYM byHKIUH,
HauOoJiplllee M HauUMEHblee 3Ha4eHUs (QYHKUUU Ha
MIPOMEXKYTKE; YMETh MPOBOJIUTH HCCeA0BaHNEe (DYHKIUY;

- YMETh HCIOJb30BaTh CBOMCTBA M rpaduku QyHKIUH s
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pellieHrs YpaBHEHU, HEPABEHCTB U 33/1a4 C MapaMeTpaMu;
n300pakaTh Ha KOOPJMHATHON TUIOCKOCTH MHOXKECTBA
pelieHnid ypaBHEHUH, HEPABEHCTB M UX CHCTEM.

OK 05. OcymuiecTBisiTh
YCTHYIO U TIHCHMEHHYIO

B o0mactu 3¢TETHYECKOrO BOCITUTAHUS:
- O3CTETHUYCCKOC OTHOIICHHME K MHPY, BKIKOYasA I3CTCTHUKY

- yMEThb OIIEpUPOBATH ITOHATUSMU: cpenHee
apupMeTHyecKoe, MeauaHa, HauOoJjblllee W HauMEHbIee

KOMMYHMKAIUIO Ha | ObITa, HAYYHOI'O ¥ TEXHUYECKOI'O TBOPUYECTBA, CIIOPTA, TPY/1a | 3HAUEHUsS, pa3Max, AMCIEPCHs, CTaHAAPTHOE OTKIOHEHHE
roCy1apCTBEHHOM U OOILIECTBEHHBIX OTHOLIEHUH; YHCIOBOrO Habopa; yMEHHME WM3BIIEKATh, HHTEPIPETUPOBATH
A3BIKE Poccuiickoii | - cmocoOHOCTh BOCHIPUHUMATD Pa3IMUHbIC BHIBI UICKYCCTBA, | UHQOpMAIMIO,  MPEJICTaBICHHY0O B  Tabmumax, Ha
denepan ¢ y4eToM | TPQAMLIMUM W TBOPYECTBO CBOErO M JPYIMX HapoOB, | AMarpamMmax, rpadukax, OTpa)arollyl0 CBOWCTBA pealbHbIX
ocoOeHHOCTeH OILYIATh IMOLMOHAJILHOE BO3/IEHCTBUE UCKYCCTBA; MPOIECCOB M SABICHMI; MPEACTAaBIATh HH(GOPMAIHIO C
COLIMAJIBHOTO U | - yOeX/IeHHOCTh B 3HAUMMOCTHU Ul JIMYHOCTU M OOILECTBA | MOMOIIBI0  TabnMIl W JAMarpamw; HCCIIEI0BATh
KYJIbTYPHOI'O OTE€YECTBEHHOIO M MHPOBOIO HCKYCCTBA, ATHUYECKHMX | CTATUCTMYECKHE [aHHblEe, B TOM 4YHCJIE C HPUMEHEHHUEM
KOHTEKCTa KYJIBTYPHBIX TPaJULIU{ U HAPOIHOTO TBOPYECTBA; rpadUyecKuX METO0B U 3JIEKTPOHHBIX CPEJICTB;
- TOTOBHOCTb K CAMOBBIP@KEHHIO B Pa3HbIX BUJAX UCKYCCTBA, | - YMETh OINEpPUPOBATH IOHATUSAMHU: TOYKa, MpsMas,
CTPEMJICHHE IPOSABIIATH KayeCTBAa TBOPYECKON JIMYHOCTH; | IIIOCKOCTH, IPOCTPAHCTBO, JIBYTpaHHbIN yroi,
OBnanenue YHHUBEpCAIbHBIMU KOMMYHUKATUBHBIMU | CKpPEIIMBAIOIIHECS npsMble, napauieIbHOCTh U
JNENCTBUAMU: HEPIEHIUKYISAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yroia MEXIy
a) oOuieHue: IPSIMBIMH, YIOJI MEKIY PSAMOU U IIJIOCKOCTBIO, YTOJI MEXIY
- OCYILECTBJIATh KOMMYHMKAIIUU BO BCeX c(hepax KU3HHU; IUIOCKOCTSIMH, pAacCTOSIHWE OT TOYKM JI0 IUIOCKOCTH,
- pacmo3HaBaTh HEBEpOalbHbIE CpPEJACTBA  OOIIEHUS, | PACCTOSIHME  MEXIy TPSIMBIMH, PAcCTOSHHE  MEXIY
IIOHMMATh 3HAYEHHE COLMUAIBbHBIX 3HAKOB, PAaclO3HAaBaTh | IUIOCKOCTIMU;
OPEANOCHIIKM  KOHQUIMKTHBIX CHUTyalldii M CMAr4aTh | - yMEThb HCIOJIb30BaTh IMPU PEIICHUH 3a/ady H3yuYeHHbIE
KOH(JIUKTBI; (GakTbl W TEOpeMbl IUIAHWMETPHUM; YyMEHHE OLEHUBATh
- Pa3BEpHYTO U JIOTUYHO M3J1araTh CBOI TOUYKY 3PEHHUS C | pa3Mepbl 0OObEKTOB OKPYXKAIOIIETO MHUPA.
MCIIOJIb30BAHUEM SI3BIKOBBIX CPEZCTB
OK 06. IlposiBiATh | - OCO3HaHME OOYYAIOUIMMMCA POCCUHCKOW Tpa’kAaHCKOH | - yMETh ONEpPUPOBATH MOHATUAMU: MPSIMOYTrOJIbHAS CHCTEMA
Ipa)/IaHCKO- UJCHTUYHOCTH; KOOpJIUHAT, KOOPJAWHATBl TOYKH, BEKTOpP, KOOPJIUHATHI
MaTPUOTHYECKYIO - ILIEJICHANPABIEHHOE pa3BUTHE BHYTPEHHEH MO3ULMUH | BEKTOPA, CKAIIIPHOE MPOU3BEIEHUE, YTOJI MEKY BEKTOPAaMU,
MO3UIHIO, JUYHOCTH HAa OCHOBE JyXOBHO-HPAaBCTBEHHBIX ILIEHHOCTEW | CyMMa BEKTOpPOB, IIPOMU3BEACHHE BEKTOpa Ha YHCIO;
JEMOHCTPUPOBATh HaponoB Poccuiickoit denepanuu, HCTOPUYECKUX U | HAXOAUTH C IMOMOINBIO M3YYEHHBIX (HOPMYT KOOPAMHATHI
OCO3HAHHOE TOBEJIEHUE | HAIMOHAJIBHO-KYJIbTYPHBIX  TpagullMii, (OpMUpPOBaHUE | CEPETUHBI OTPE3Ka, PACCTOSHUE MEX]Y IBYMS TOUKAMU;
Ha OCHOBE | CUCTEMbI 3HAYUMBIX IEHHOCTHO-CMBICIOBBIX YCTaHOBOK, | -yMETh BBIOMpATh MOAXOIAIIMNA HM3YyYEHHBIH MeETOH JUIs
TpPaJULIMOHHBIX AHTUKOPPYIILMOHHOIO MHPOBO33PEHHUS, TPABOCO3HAHHUS, | PELLIEHUS 3a/1ayM, pPaclio3HaBaTh MaTeMaTH4eckue (akThl U
00111e4eTIOBEYECKIX HKOJIOTHYECKOM KYJIBTYpBl, CIIOCOOHOCTH CTaBUTh LI€JIM W | MaTEeMaTHYECKHUE MOJENIU B NPHPOJIHBIX M OOIIECTBEHHBIX
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IIEHHOCTE, B TOM YHCIIE
c y4eToM
rapMOHHU3aIUU
MEKHAIMOHAIBHBIX H
MEKPEITUTHO3HBIX
OTHOIIICHUH,
NPUMEHSATh CTaHJAAPThI
AHTUKOPPYIILIUOHHOTO
IMOBEICHUS

CTPOUTH JKU3HCHHBLIC IIJIAHBI; B wactu TpaXXJIaHCKOIr'o

BOCITUTAHUS:

- OCO3HaHME CBOMX  KOHCTUTYIMOHHBIX IpaB H
00s13aHHOCTEN, YBaXKEHHUE 3aKOHA U IIPABOIIOPSJIKA;

- NPUHSITHE TPaJUIHNOHHBIX HAI[MOHAJIbHBIX,

00111€YeIOBEUECKUX TYMAHUCTUYECKUX U JIEMOKPATUYECKUX
IIEHHOCTEH;
- TOTOBHOCTb HPOTUBOCTOATH MHACOJOIMHU ISKCTPpEMU3MA,

HannyoOHaJIn3Ma, KCCHO(bO6I/II/I, JUCKpUMHUHAIIUA 110
COIHAJIbHBIM, PCIUTHO3HBIM, PpPaCOBbBIM, HAIWOHAJIbHBIM
IIPpHU3HAKaM;

- TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HHTEpECax
IpaXkJJaHCKOI'0 O0IECTBa, y4acTBOBATh B CAMOYITPABIICHUH B
00111€00pa30BaTEeIbHON OpTraHU3AIMU U JIETCKO-FOHOIIECKHUX
OpraHu3anusix;

- YMEHHUE B3aMMOJIEHCTBOBATH C COLIMAIbBHBIMA HHCTUTYTAMHU
B COOTBETCTBHHM C MX (QYHKIMIMHU U Ha3HAUECHUEM;

- TOTOBHOCTb K TyMAaHUTApPHOM M  BOJIOHTEPCKOM
JESATEIIBHOCTH; MIATPUOTUYECKOTO BOCIIUTAHUS:

- c(hopMUPOBAHHOCTH pOCCHUIICKON rpak 1aHCKOM
UJCHTUYHOCTHU, aTPUOTU3MA, YBAXKECHHS K CBOEMY Hapoxy,
YyBCTBA OTBETCTBEHHOCTHM niepen PoamHOM, ropmoctu 3a
CBOM Kpaii, CBOIO PouHy, CBOH SA3BIK U KYJIBTYPY, IIPOIILIOE
Y HACTOsIIlee MHOTOHAIIMOHAIBHOTO Hapoaa Poccnn;

- LIECHHOCTHOE OTHOLICHHE K TOCYIapCTBEHHBIM CHUMBOJAM,
HUCTOPUYECKOMY M IPHUPOJHOMY HACIEIUIO, NMaMATHHKAM,
TpazuuusaM HaponoB Poccun, noctrkenusm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYJIE;

- uaeWHas YOeXJIEHHOCTb, TOTOBHOCTh K CIY)KCHUIO U
3amuTe OrteyecTBa, OTBETCTBEHHOCTh 3a €ro cyabOy;
OCBOCHHbIE OOYYarOIIMMHUCS MEXIIPEIMETHbIE MOHATUS U
yHHUBEpCaJbHble  y4ueOHble JeWCTBUSA  (PEryJIsTHUBHBIE,
M03HABAaTENbHbIE, KOMMYHHKATHBHBIE);

- CIIOCOOHOCTh WX HCIIOJIb30BAHUS B IO3HABATEIbHON H
COLIMAJIIbHOW IPAKTUKE, TOTOBHOCTb K CaMOCTOSITEJIbHOMY

ABJICHUSAX, B MCKYCCTBE; YMEHHUE IIPUBOJUTH IIPUMEpPHI
MaT€MaTHYECKUX OTKPBITUM POCCHMCKOM U  MHUPOBOU
MaTEMAaTHYECKON HAYKH.

- yYMETb OIIEpUPOBATh IMOHATUAMU: CIIy4alHBIM OIBIT M
cilyyaiiHoe coObITHE, BEPOSTHOCTb CIIy4ailHOro COOBITHS;
YMETb  BBIYMCIIATH  BEPOATHOCTH €  HUCIOJIB30BAaHUEM
rpadM4ecKux METOOB; MPUMEHATh (OPMYJIbI CIOXKEHUS U
YMHOXKEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHBIE (DAKThl U
(dopMysbl NPU PELICHUH 3a]ay; OLEHUBATh BEPOSTHOCTHU
peanbHBIX  COOBITHH; 3HAKOMCTBO CO  CIy4YalHBIMHU
BEIMYMHAMU; YMEHHE IPHUBOJIUTH IPUMEPBI IPOSBICHUS
3aKOHA OOJIBIIMX YHCEN B MPHUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSX.
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IUTAHUPOBAHUIO U OCYILIECTBICHUIO yU4eOHOW AEATENbHOCTH,
OpraHu3aluu y4eOHOTO COTpYJIHUYECTBA c
[EearorMyeckUMi  pabOTHUKAMH U CBEPCTHMKAMH, K
Y4YaCTHIO B IIOCTPOCHUH MHIUBUAYATILHONH 00pa30BaTeIbHON
TPaeKTOpUHY;

- OBJAJICHHE HAaBBIKAMH  Y4eOHO-HCCIIEI0BATEIBCKOM,
IPOEKTHON M COLIMAIbHOM NeSITEIbHOCTH.

OK 07. CopnelicTBoBaTh
COXPAHEHHUIO
OKpY>Karollen Cpebl,
pecypcocOepexeHuIo,
MPUMEHSTH 3HaHUS 00
W3MEHEHUU KIIUMaTa,
TIPUHITAITBI
OCpPEIKITUBOTO
MIPOU3BOJICTBA,

3¢ pexTUBHO
JIECTBOBAThH B
Ype3BBIYANHBIX
CUTYaITUSX

- HE IPUHUMATh ACUCTBUSA, IPUHOCSIINE BPEI OKPYKAIOIIECH
cpene;
- YMETh IPOTHO3MPOBATH HEOIATONPUATHBIE SKOJIOTHIECKUE

IOCJIEICTBUS pEANPUHIMACMBIX JIEHCTBUH,
MpeaoTBpamiaTh ux;
- pacUIupUTh  ONBIT  JEATECILHOCTH  DAKOJIOTHYCCKOMN
HaIpaBJICHHOCTH;

- pa3pabarbiBaTh IIJIaH pELICHUS MPOOJIEMBI C YYeTOM
aHaJIM3a WMEIOIIUXCS MaTEePHAIbHBIX U HEMaTepUATbHBIX
pECypCoB;

- OCYIIECTBJISITh II€JICHAIPABJIECHHBIM IIOUCK IEpeHoca
CPEICTB U CIIOCOOOB JICHCTBUS B IPO(ECCHOHATIBHYIO CPENY;
- yYMeThb TIEPEHOCUTHh 3HAHUS B TIO3HABATEIIBHYIO |
MPAKTHYECKYIO 00JaCTH KUZHEIEATEIbHOCTH;

- TpeJyIarath HOBBIC MPOEKTHI, OLICHUBATH UJIEU C TO3HUIIMHI
HOBU3HbBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

- J1aBaTh OLIEHKY HOBBIM CUTYAIlUsIM, BHOCUTh KOPPEKTHUBHI B
JeATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM

- YMEThb ONEPUPOBATh MOHATHAMH: (YHKIUSA, HEIPEPHIBHASL
(GyHKLIMSA, TPOM3BOJHAs, IEepBOOOpa3HasA, OIpe/eeHHbIN
HMHTETpaJl; yMETb HAaxXOIWUTh IIPOU3BOAHBIC 3JIEMEHTAPHBIX
(GyHKUIMH, HCHIOJIB3Ys CIIPABOYHBIE MATEPUAIIb; HCCIIE0BATh
B MpoCTeHmmMX ciydasx (QYHKIMA HAa MOHOTOHHOCTb,
HaXOJUTh HaHOOJIbIINE U HAUMEHbIINE 3HauUeHUs HyHKLUH;
CTpOUTb TpaUKU MHOTOYJIEHOB C  HCIOJIb30BAaHUEM
anmapara = MaTeMaTH4eCKOro  aHajuu3a; IIPUMEHSTD
IIPOU3BOAHYIO IPU PEIICHUM 337a4 HAa JBHKECHHE; peuiaTh
PaKTUKO-OPUEHTUPOBAHHBIE 3aJaud Ha HauOojbIIME U
HAaMMEHBIIINE 3HAYECHUS, HA HAXO0KJICHHUE IIyTH, CKOPOCTH U

YCKOPEHUS;
- yMeTb ONEpupoBaTh MOHATUSIMH:  JIBJKEHHE B
IpOCTpPaHCTBE, MOJOOHBIE (UIYypsl B  HPOCTPAHCTBE;

WCMOJIb30BATh OTHOILICHHWE IUIOMIAJCHd TIOBEPXHOCTEH U
00BEMOB MOAOOHBIX (GUTYp TIPH PEIICHUH 33]1aY;

- YMEThb BBIYUCISATH TE€OMETPUYECKHUE BEIMYMHBI (JIJIMHA,
yTroJl, TJI0UIa/ib, 00bEM, IMJIOAAb TOBEPXHOCTH ), UCTIONb3Ys
n3y4eHHbIE (OPMYITbI U METOJBI.

1K 3.1 ITnanupoBats u
MIPOBOJIUTH 3aHSTHUS C
J€TbMHU PaHHETO U
JOIIKOJIFHOTO BO3pacTa

- TOTOBHOCTh K TPYIy, OCO3HAaHHE LIEHHOCTH MAacTepCTBa,
TpYIOJIO0ueE;

- HWHTEepeC K pasiuuHbiM chepam mpodeccunoHaTbHON
NESITEbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymeit mnpodeccun U pealn30BBIBaTH COOCTBEHHBIE
JKN3HCHHBIC ITJIaHBbI,

0) 60a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BBISABJISATH IMPUYUHHO-CIICACTBCHHBIC CBsA3U u
AKTyaJIM3MPOBATh 33J1a4uy, BBIJIBUTATh TUIIOTE3Y €€ PCIICHHUS,

- BIAJETh METO/IaMH JI0Ka3aTeNbCTB, AITOPUTMAMHU PEILICHUS
3a/a4; yMeHue (GopMylIHUpoBaTh OMpPENEICHUs, aKCUOMBI U
TEOpEMbl, TPUMEHSTh UX, MPOBOJUTH JIOKA3aTEJbHBIC
paccyXIeHUsI B X0JI€ pELIeHHs 3a/1a4;

- yMETh ONIEPUPOBATH MOHITHIMH: CTETICHb YHCTIa, JIOTapuhM

Yrcia, YMEHHE BBINOJNHATh BBIYHCICHWE 3HAUCHUH W
npeoOpa3oBaHusi  BBIPAKEHMH  CO  CTENEHSIMH U
norapupmamu, TpeoOpazoBaHus JIPOOHO-PAIIMOHATBHBIX
BBIPAKCHU,
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HaxOIWUThb  apryMEHTbl I  JOKa3aTelbCTBa  CBOUX
YTBEPKJICHUM, 3aaBaTh IapAMETPBI U KPUTEPUU PELICHUS;

- aHaAJIM3UPOBATH IOJyYECHHBIE B XOJ€ PELICHUSA 3a1a4H
pe3ynbTaThl, KPUTUYECKU OLIEHHUBAThb HX JIOCTOBEPHOCTb,
IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUAX

- yMeThb OIEpUpOBaTh MOHITUSAMU: palMOHAJIbHbIE,
HppaloHaJIbHEIE, MoKa3aTeJbHbIE, CTEIEHHBIE,
jgorapumuyueckue, TPUTOHOMETPUUECKHUE YpaBHEHUS U

HEPaBEHCTBA, X CHCTEMBI;
- YMETb ONEpUPOBaTh MOHATHAMM: (YHKIUS, HENIPEPbIBHASL
(GyHKIMSA, TPOM3BOJHAS, IEPBOOOpa3HAsA, OIpeeIeHHBIN
UHTErpajl; yMEHUE HaXOAUTh MPOU3BOJIHBIE 3JIEMEHTapHBIX
(GyHKUIMH, UCTIONB3YS CIPABOYHBIE MATEPUAIIBI; HCCIIEOBATh
B IpocTedimmx ciydasx (YHKIMM HAa MOHOTOHHOCTb,
HAXOJWUTh HAaUOOJIBIINE U HAUMEHBIIINE 3HAUCHUS (DYHKIIHIA;
CTPOUTh TpaUKHM MHOTOWIEHOB C  MCIIOJb30BaHUEM
ammapara ~ MaTeMaTHYeCKOro  aHaluM3a;  NPUMEHATh
IPOM3BOJIHYIO IIPU PELICHUH 3a/lady Ha JIBUXKEHHUE; pellaTh
NPaKTUKO-OPUEHTHPOBAHHBIC 3aJaud Ha HaWOONbIIME W
HaVMEHBIINE 3HAYECHUs, HA HAXO0XJIEHHUE IyTH, CKOPOCTU U
YCKOPEHUS;

- YMETh ONEpPUPOBATh MOHATUIMHU: pallMOHaJIbHas (QYyHKIMS,
HoKa3aTesbHast byHKIHA, CTENEeHHAs byHKIHA,
JorapupmMuyecKas byHKLIH, TPUTOHOMETPUUYECKHE
¢byHkuu, oOpaTtHble (QYHKIUH; YMEHHUE CTPOUTH TpapuKu
U3YyUYEHHBIX (PYHKIMI, NCIIOIB30BaTh IPpaUKU IPU U3YUEHUU
MIPOIIECCOB M 3aBUCHMOCTEH, TIPU PEIICHUH 3a7a4 U3 APYTHX
y4eOHBIX NPEIMETOB M 33124 U3 pealbHOM )KU3HHU; BBIPAXKAaTh
(hopMyIaMu 3aBUCUMOCTH MKy BETHUYNHAMU;

- YMETh pellaTh TEKCTOBBIE 3aJjauydl pa3HbIX TUIOB (B TOM
qrciie Ha MPOICHTHI, JOMH U YacTH, Ha JBIDKEHHE, PadoTy,
CTOMMOCTh TOBapOB M YCIYT, HaJOIH, 3aJauyd U3 001acTH
yIpaBJICHUS JIMYHBIMH ¥  CEMEHHBIMH  (UHAHCAMH);
COCTABJIATh BBIPAXKEHHUS, YpAaBHEHHs, HEpPaBEHCTBA M MX
CHCTEMBI IO YCIIOBHIO 3aJadH, HCCIEIOBATh IOIy4CHHOE
peleHre U OLEHUBATh PaBIONOJ00HOCTh Pe3yIbTaToB;

- YMETh OIIePUPOBATH MOHATHUSIMHU: cpenHee
apupMeTHyecKoe, MeauaHa, HauOojblllee W HauMEHbIlee
3HA4YCHUs, pa3Max, IHCIEPCHs, CTAHIAPTHOE OTKIOHEHHE
YHCJIOBOTO Habopa; YMEHHE M3BJIEKATh, HHTEPIPETHPOBATH
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nHpopManuo, TPEACTAaBICHHYIO B  Ta0OnuIax, Ha
auarpammax, rpapukax, OTpaXkarollyl CBOMCTBA PealbHBIX
IPOLECCOB M SIBICHUN; MPEACTaBIATh HHGPOPMAIUIO C
MIOMOIIIbIO Ta0IMIL U Juarpamm; HCCJIEI0BATh
CTaTHUCTUYECKUE JaHHbIE, B TOM YHCIE C HpPUMEHEHUEM
Fpa(l)I/I‘-IeCKI/IX MCTOOB U 3JICKTPOHHBIX CPCACTB,

- yYMETb OIEPUPOBATH IMOHATUSMU: CIy4alHBIA OMNBIT U
ciiyyaiiHoe cOOBITHE, BEPOSTHOCTH CIIyYaHOTO COOBITHS;
YMEHHE BBIYHCISATH BEPOATHOCTb C HCIOJIB30BAaHUEM
rpadM4ecKux METOAOB; MPUMEHATh (POPMYIIBI CIIOKEHUS U
YMHOXEHHSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AaKTBl U
(GopMyJIBI TIpH pEIICHWH 3a7ad; OLEHUBATH BEPOSTHOCTH
pealbHbIX  COOBITHIf; 3HAKOMCTBO CO  CIy4YailHBIMHU
BEJIMYMHAMU;, YMEHHE IIPUBOAUTH IPHUMEPHI IIPOSABIICHUS
3aKOHA OOJIBIIUX YKCEN B MPHUPOAHBIX M OOIIECTBEHHBIX
SABJICHUAX,

- yMeThb ONEpUpOBaTh MOHATUSAMHU: TOUYKa, MpsMas,
IUIOCKOCTb, MPOCTPAHCTBO, JIBYTpaHHBIN yTOJI,
CKpeIIHBarOIInecs npsimMble, NapaiebHOCTh u
NCPpHNCHANKYIIAPHOCTD IMPAMBIX W HJ'IOCKOCTGI?I, YToJ MEXay
IPSIMBIMH, YTOJI MEKY MPSMOU U MIOCKOCTBIO, YOI MEXTY
IIIOCKOCTAMHU, PaCCTOAHUEC OT TOYKM OO0 IINIOCKOCTH,
paccTosHUE  MEXAYy TMPSAMBIMHU, PACCTOSHUE  MEXIY
IIOCKOCTAMU, YMCHHUC HCIIOJb30BATh IMPU PCIICHHUMU 3aaad
U3ydeHHble (aKThl W TEOpPEMBbl IUIAHUMETPUH; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MHUPA;

- ONepupoBaTh TMOHATHSIMH: MHOTOTPAaHHUK, CEUCHUE
MHOr'orpaHHukKa, KY6, napamuiCICImIica, rnmpu3sMa, nmupamMmuia,
¢urypa ¥ mOBepXHOCTh BpAIIEHUS, HUIUHIAP, KOHYC, IIap,
cdepa, ceueHus GUrypsl BparieHus, MI0CKOCTh, KaCaIOIIAsICs
cheppl, UWIMHIApPA, KOHYyca, IUJIOMAAb MOBEPXHOCTH
MUpaMHIbl, IPU3MBL, KOHYCa, LIUIUHAPA, IJIOMaab chepsl,
o0beM  Kkyba,  TPSIMOYroILHOTO  TapasiesenuIea,
UpaMUAbl, NPU3MBI, LIJIMHApa, KOHyca, IIapa; yMEHHE
1n300pakaTh MHOTOTPAHHUKHU U TIOBEPXHOCTH BpAIICHUS, X
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CCUEHUS OT PYKH, C IIOMOILBIO YEPTEIKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX CPEACTB; YMEHHUE PAaclO3HABAaTh CUMMETPHIO B
IPOCTPAHCTBE;  YMEHHE  PACIO3HAaBaTh  IPaBUJIbHbBIE
MHOTOT'PaHHUKU;

- YyMeTb ONEpUPOBAaTh  MOHATHSAMM: JIBIJKEHUE B
MpOCTpAaHCTBE, TMOA0OHBIE (QUIYpsl B IPOCTPAHCTBE;
UCIIOJIB30BaTh OTHOLIEHHWE IUIOHIANEeld IOBEPXHOCTEM U
00BbEeMOB MOAOOHBIX (UTYp TPU PEICHUH 3a/1aY;

- YMEThb BBIYMCIATH I'€OMETPUYECKHE BEJIMYMHBI (AJIUHA,
yroJ, IUIONa/ib, 00bEM, IUIOMAAb HOBEPXHOCTH), UCTIONB3YSI
U3y4eHHbIE (POPMYJIIBI U METO/IBI;

- YMETbh ONEPUPOBAThH MOHATUSAMU: NMPSIMOYIOJbHAS CHUCTEMA
KOOpAMHAT, KOOPIMHATBl TOYKH, BEKTOpP, KOOpAUHATHI
BEKTOpPA, CKALIPHOE NIPOU3BEACHHUE, YTOJI MEXKIYy BEKTOPaMHU,
CyMMa BEKTOPOB, IIPOM3BEIECHUE BEKTOpa Ha YHUCIIO;
HAXOJUTh C TOMOIIBI0O HM3YYEHHBIX (HOPMYNT KOOPAMHATHI
CEpeUHBI OTPE3Ka, PaCCTOSHUE MEXYy IBYMS TOUKAMU;

- yMeTh BBIOMpATh NOIXOAALIMA HM3YyYEHHBIM METOA ISt
peleHus 3a/1a4M, paclo3HaBaThb MareMaTHueckue (akThbl U
MaTeMaTHYeCKUe MOJENINU B IPUPOJIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE; YMEHHUE IPUBOAUTH IPHUMEPHI
MaT€MAaTHYECKUX OTKPBITUA POCCHMCKOM W  MHUPOBOU
MaTEMAaTHYECKON HAYKH.
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2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA30OBATEJBHOM

JACTOUTIIAHBI

2.1. O0bem yueOHOM TUCHUIJIMHBI U BUIbI Y4eOHOH padoThl

. Ob6bem B
Bup y4eOHoii padoTsl
yacax
O0beM 00pa3oBaTe/IbHON NPOTrPaMMBbl IMCUHMILIMHBI 330
B T.4..
1. OcHOBHOE coJiepKaAHNE 254
B T.4.:
TEOPETUICCKOE 00yUCHHE 152
PAKTHYECKUE 3aHATUS 102
2. IlpodeccnoHa/ibHO  OpPHEHTHPOBAHHOE  COJEpP:KaAHHE 56
(copep:xaHue NPUKJIATHOTO MOAYJIsI)
B T.4..
TEOPETUYECKOE 00yUeHUE 4
PAKTHYECKUE 3aHATUS 52
Koncyabranus 2
IK3aMeH 18

IIpomexyTouHasi aTTecTALMA. KOHTPOJIbHAs padoTa - 1 cemecTp; IK3aMeH - 2

ceMecTp
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2.2. TeMmaTu4eckuii MJIaH U cOiePKaAHME TUCUUILINHBI

HanmenoBanue |Conepxxanue yueOHOro Marepuasa (0CHOBHOe M NpodecCHOHAIBLHO OPHEHTUPOBAHHOE), JabopaTopHblie U (O0bem/@opMupyeMble
pa3aeyoB M TeM NPaKTHYeCKHe 3aHATHS, IPUKJIATHONH MOAYJIb (IPU HAJIUYHMH) YacoB | KOMIIETeHIIMH
1 2 3 4
OCHOBHOE CO/Iep:KaHue
Paznen 1. IloBTopenue
Kypca MaTeMaTHKH 18
O0CHOBHOM IIKOJIBI
Tema 1.1 Heas n Conepxanue yueOHOTO MaTepraia
3aga4u ba3oBbie 3HaHUS 1 YMEHUS [0 MaTeMaTHKe B TPO(EeCCHOHALHON M B IOBCETHEBHOM JESITEIHHOCTH.
MaTeMaTHKH NMpPHU 2
O0CBOCHUH Teopernueckoe 00y4eHne
CIeLHATBHOCTH
Tema 1.2 Conepxanue y4eOHOTO MaTepraia
Yucna u JleiicTBHS HaJ MTOJIOKUTENBHBIMHA U OTPUIIATEIHHBIMHU YUCIIAMH, OOBIKHOBEHHBIMU H JECSITHYHBIMU Apo0sMu. [leiicTBus co
DBITHCTCHM. CTENeHsIMH, (OPMYJIBI COKPALLICHHOTO YMHOKCHHS 2
BripaxeHus u » DOPMY P ™ i
npeodpazoBaHusA IIpakTHueckoe 3aHsTHE
Tema 1.3 IpodeccnoHATLHO-OPUEHTUPOBAHHOE COlep:KaHue (copepKaHue NPUKJIATHOTO MOYJIs1) OK-1, OK-2,
e Bu bl IIIOCKUX GUTYP U UX IO/, OK-3, OK-4,
['eomeTpust Ha 2
IIpakTHKO-OpUEHTUPOBAHHBIE 3a/1a4U B KypCce N'€OMETPUHN Ha IUIOCKOCTH OK-5, OK-6,
MJI0CKOCTH i
PaKTHYECKOE 3aHATHE OK-7, T1IK-3.1
Tema 1.4 Conepskanue yaeOHOTO MaTepuana
IpouenTHbIE [IpocThie NpoLeHTHI, pasHble croco0bl MX BhIYMCIEHUs. CI0XKHbBIC MPOIICHTHI 4
BBIYHCJICHHSA Teopernueckoe 00ydeHHe
Tema 1.5 ConepxaHue yueOHOTo MaTepraa
YpaBHeHHMA U JInHeiHble, KBagpaTHbIE, APOOHO-JTMHEIHbIE YPaBHEHHUS] M HEPABEHCTBA 2
HepaBeHCTBA Teoperuueckoe 00y4eHHe
Tema 1.6 Conepskanue yaeOHOTO MaTepuana
ma 1. " =
.. |Crioco0b! pewieHns cucteM JIMHEHHbBIX ypaBHeHUH. [lonsaTus: matpuna 2x2 u 3x3, onpeaenurens Matpuisl. Metox [aycca.
CucreMbl ypaBHeHUI o N 4
CucTeMbl HeIMHEHHBIX ypaBHeHUH. CHCTeMbl HEPAaBEHCTB
W HEPABEHCTB
Teoperndeckoe 00y4eHHe
Tena 1.7 Conepsxkanne yaeOHOTO MaTeprana
ma 1.
Brruucnenus u npeobpa3oBaHusl. YpaBHEHHUs M HepaBeHCTBA. ['eoMeTpHs Ha INIOCKOCTH 2

BxoaH0ii KOHTPOJIb

KonrtponbHas paboTa




Pa3znen 2 [IpsaivMbie u

MJIOCKOCTH B 18
NMPOCTPAHCTBE
Tema 2.1. Cogneprkanue yueOHOro Marepuana
(OcCHOBHBIE NOHSTUSA
T — [Ipeamer crepeomerpuu. OCHOBHBIC MOHATHSA (TOUYKa, MpsMas, IDIOCKOCTh, MPOCTPAaHCTBO). (OCHOBHBIC aKCHOMBI
Pacionomel:)ﬂue. crepeomeTpun. [lepecekaromuecs, mapauieabHbIC H CKPEIMBAIOIIHECs MpsMble. [Ipu3Hak U CBOMCTBO CKPEHIMBAMOIIUXCS| 2
mpsiMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPEHI.
MPSAMBIX U
I0CKOCTEll Teopernueckoe oOydeHue
Tema 2.2. Conepxanue yueOHOTO MaTepraia
[MapanieabHOCTH [NapannensHble TpaMas u mwiockocTs. Onpenenenue. [Ipusnak. CroiicTBa (¢ moKa3arenabcTBoM). [lapanenbHble IIOCKOCTH.
npsiMbIxX, npsimoii 1 (Onpenenenue. [Ipusnak. CoiicTBa (¢ mokazarenbctBoM). TeTpasap u ero snemeHTsl. [lapamienenumnen u ero aneMeHTs.| 4
MJI0CKOCTH, CBoiiCTBa MPOTHBOTIOIOXKHBIX TpaHel u quaronanei napamuienenunena. [loctpoenne ceuennii. Pemmenne 3amay.
IIOCKOCTei TeopeTnueckoe 0OydeHne
ConeprkaHre yaeOHOTO MaTepuaia
Tema 2.3 Ile NCHAUKYIAPHBIC IIPAMBIC ITapannensHbIE TIPSIMBIC, TI€ INCHANKYJIAPHBIC K IINIOCKOCTU ITpu3nax me NCHANKYJIAPHOCTH OK-I’ OK-3’
IlepneHAUKYJIAPHOCTH P o yIup P - ap P - ep yJAp 1P P y7Ap OK-4, OK-7,
DSMLIX. DsiMoi y  FPMOH 1 II0CKOCTI. HoxazatensctBo. Ilepnenmukynsap u HaknoHHas. llepnermukymspHble twiockoctr. [lpm3Hak ) MK-3.1
p > P MEePIEHANKYISIPHOCTH IIIOCKOCTEN. JloKka3aTenbCTBO.
MJIOCKOCTH,
. PaccTosiHUs B IPOCTPAHCTBE
MJIOCKOCTENH
Teoperuueckoe 00y4eHHE
Tema 2.4. Conepikanue y4eOHOTO MaTepuaia
TeopeMa o0 Tpex TeopeMa 0 Tpex neprneHauKysipax. Jloka3aTensCTBO. YTOI MEXKIY OpsIMOM M TUIOCKOCTBIO. YTOJI MEXAY MIIOCKOCTAMU 4
nepneHInKyJIsIpax [IpakTideckoe 3aHsTHE
Tema 2.5. IIpodeccnoHaNIbHO-OPUEHTUPOBAHHOE CO/IePKAHUE (CoAepKaHNEe NPUKJIATHOTO MOAYJINA)
[MapannenbHble, AKcHOMBI ~ cTepeoMeTpud. [lepneHIuKyIIpHOCTh TPSAMOW H  IUIOCKOCTH, TMAapajUIeNbHOCTh  JIBYX  INPSMBIX,
MepneHANKYJISIPHbIC, [ICPICHINKYISIPHBIX TNIOCKOCTH, IEPIEHANKYJISIPHOCTh TNIOCKOCTEH 4
CKpeInBaoIuecs
[IpakTHueckoe 3aHsTHE
npsiMble
Tema 2.6. Conepxkanue yaeOHOTO MaTepuana
Pemenue 3agauy. PacnosnoxeHue NpsMbIX U INIOCKOCTEHR B MMPOCTpaHCcTBE. [lepneHuKyISpHOCTh U MAapaJIENbHOCTb NMPSMBIX U INIOCKOCTEN. 2
[IpsiMbie 1 MI0cKocTH (CKPENTUBAIOIINAECS TIPSIMBIE
B MPOCTPAHCTBE KonTpospHas padora
Paznmen 3.
KoopauHaThI 1 14
BEKTOPbI OK-2, OK-3,
Tema 3.1 ConepskaHne yaeOHOTO MaTeprana OK-4, OK-7,
JlekapToOBBI JlekapTOBBl KOOpAMHATHI B mpocTpaHcTBe. lIpocteiimme 3amauu B KoopAuHaTax. PaccTosHue MexXIy OBYMSI TOUYKaMH, 4 IK-3.1
KOOP/AMHATHI B KOOpPJMHATHI CEpEeIMHBI OTPE3Ka
NMpOCTPaHCTBeE. Teoperndeckoe 00y4eHue
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Paccrosinue MEKAY
ABYMHA TOYKAMM.

KoopaumHaTbl
cepeIUuHbI
0Tpe3Ka
Tema 3.2 Copeprkanre yu4eOHOT0 MaTepuaia
BekxTophl B BekTops! B ipocTpancTBe. ClOXKEHHE M BEIYUTAHHE BEKTOPOB. Y MHOXKCHUE BEKTOpa Ha 4nciio. KoMIiaHapHble BEKTOPBL
MpoCTPaHCTBeE. CxasipHOE TpOU3BeICHUE BEKTOPOB. Pa3noxkeHue BeKTOpa Mo TpeM HEKOMIUIAHAPHBIM BekTopaM. KoopauHaTsl BEKTOpa,
Yroa mexny CKaJISIPHOE MPOM3BE/IEHHE BEKTOPOB B KOOPAMHATAX, YTOJ MEXAY BEKTOPAMH, YTOJ MEXIy MPSIMON M IJIOCKOCTBIO, YOI 4
BEKTOPAMH. MEXKTy IIIOCKOCTSIMU. Y paBHEHHUE IJIOCKOCTH. | €OMETprUeCKil CMBICT ONPEeACTUTENs 2X2
CkajasipHoe
npousBeeHne Teopermueckoe oOydeHue
BEKTOPOB
Tema 3.3 IIpodeccnoHaNIbHO-OPUEHTHUPOBAHHOE CO/lEPKAHUE (COoep:KaAHNE NMPUKJIATHOT0 MOTYJINA)
IIpakTuKo- KoopaunatHas miuockocTh. Berauciienne paccTosSHUM U TUIomaael Ha miuockoctu. KonmuecTBeHHBIE pacueThl
OpPHEHTHPOBAHHBIE 4
3aJa4u Ha
. [IpakTHyeckoe 3aHsATHE

KOOPAUHATHOM
MJIOCKOCTH

ConeprkaHre ya4eOHOTO MaTepuaia
Tema 3.4 JlekapTOBBI KOOPJAMHATHI B MpOCTpaHCTBE. BekTopbl B mpocTpaHcTBe. CIIOKEHUE M BBIUUTAHHE BEKTOPOB. Y MHOXKCHUEC
Pemenmne saa. BekTOpa Ha uucio. KomriutanapHeie _BEKTOpL. CraisipHOE TPOU3BENCHHE BEKTOPOB. Pa3znoxeHue BEKTOpa IO TpeM
KoopIMHATI I HEKOMILIAaHAPHBIM BekTOpaMm. [Ipocreiiiue 3a1a4un B KoopauHaTax. KoOpanHATHI BEKTOPA, PACCTOSHUE MEXKIY TOUYKaMu, 2
BeKTOpDI KOOP/IMHATEI CEPE/IMHBI OTPE3KA, CKAAPHOE NPOU3BECHUE BEKTOPOB B KOOPJMHATAX, YTOJ MEXKY BEKTOPAMI, YTOIl MEK LY

MPSIMOI ¥ TTOCKOCTBHIO, YTOJI MEXKAY TUIOCKOCTSIMHU

KonTposbHas pabdora
Pa3znen 4. OcHOBBI
TPUTOHOMETPHH. 38
Tpuronomerpuveckue
pynkunu

OK-1, OK-2,

CozepxaHue y4eOHOro MaTepHraia OK-3, OK-4,
Tema 4.1 OK-5, OK-6,
TpuronoMerpmyecke Pannannas mepa yrma. [loBopoT Touku BOKpyr Hadaia koopauHaT. OmpeneneHre CUHyca, KOCHHYCA, TaHT€HCa U OK-7 TIK-3.1
dyHKIHH KOTaHTeHCa. 3HAKU CHHYyCa, KOCHHYCa, TAHTE€HCAa U KOTAHTeHCA TI0 YeTBEPTAM. 3aBUCUMOCTH MEXKIY CUHYCOM, KOCHHYCOM, A '

MPON3BOJILHOIO YIJIA,
uyncaa. Pagnannaa u
rpaaycHasi Mepa yrJja

TAHICHCOM M KOTAHI'CHCOM OJIHOT'O U TOI'O K€ yIJia

TGOPGTI/I"IGCKOC 06y‘ICHI/Ie




Tema 4.2 CopeprkaHre ydeOHOTo MaTepuana

OcHoBHBIE Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCHHYC, TAHT€HC M KOTAHT€HC YTIIOB g U - a. POpMyIIbl IPUBEICHHS
TPUTOHOMETPHUYECKHE

TOATECTRA. TeopeTrueckoe oOydeHue

DopMyJIbI

NpuBeIeHNs

Tema 4.3 Conepikanue y4eOHOTO MaTepuaia

Cunyec, KOCHHYC,(CyMMa ¥ pa3HOCTh CUHYCOB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC U KOCHHYC IBOMHOTO yriia. ®opMyIIbl MOJIOBUHHOTO
TAHTeHC CcyMMbl Hyria. [I[peoOpazoBaHus CyMMBI TPUTOHOMETPHYECKUX (DYHKITHI B MPOU3BEIEHUE U MTPOU3BEIEHIS B CyMMY. Bripakenne
Pa3HOCTH ABYX YIJIOB [TPUTOHOMETPUYECKHUX (PYHKIIMN Yepe3 TAHTCHC MOJIOBUHHOTO apryMeHTa. [IpeoOpa3zoBaHust mpocTermmx

CHHyc M  KOCHHYC[TPUTOHOMETPHYCCKUX BBIPAYKEHHI

IBOITHOTO yrJa.

DopMyJIbI Teopermueckoe oOydeHue

MOJOBUHHOI'0 yIJia

Tema 4.4
DOYHKIMH, UX
cBoiicTBa. Crioco0bl
3agaHus QyHKUUIA

ConeprkaHre yaeOHOTO MaTepuana

O061acTh OnpeIeNIeHUsT 1 MHOKECTBO 3HaueHHH QyHKIHi. YETHOCTD, HEYETHOCTD, MEPHOANIHOCT (yHKIHA. CITOCOOBI
3aganust GYHKIUH

Teopernueckoe 00y4eHHe

Tema 4.5
TpuroHoMeTpuyecKue
dynkuu, nx
cBOlicTBa M rpadguKu

Cojeprkanue yueOHOro Marepuasa

OO0acTb OnpeeNieHNs] © MHOYKECTBO 3HAYSHUH TPUTOHOMETpHYecKUX (GyHKIui. YETHOCTH, HEYETHOCTD, TIEPUOTMIHOCTh
TpuroHoMeTpuueckux GpyHkimii. CoiicTa 1 rpaduku GyHKIuMiA y = C0S X, Y = Sin X, y = g X, y = ctg X.

HpaKTI/I‘-IGCKOC 3aHATHUC

Tema 4.6

Cojeprkanue yueOHOro Marepuasa

IIpeoOpa3oBanue CrxaTuie U pacTshKeHHe TpaduKoB TpUroHoMeTprdecknx ¢yHkwid. [Ipeodpa3zoBanne rpadukoB TPUTOHOMETPUUIECKUX
rpaguxos byHKIHI
TPUTOHOMETPHYECKUX
. Teopernueckoe 00ydeHHe
pyHkumii
Tema 4.7 IIpodeccnoHaNIbHO-OPUEHTUPOBAHHOE CO/lePKAHUE (CoAepKaAHNEe NPUKJIATHOTO MOAYJINA)
Onucanue Vcnionb30BaHre CBOWCTB TPUTOHOMETPHUECKUX (QYHKIHI B TpodecCHOHATBHBIX 3a/1a4ax
IIpon3BoaACTBEHHBIX

MPOLeCCOB €
MOMOIIbIO TPa(PUKOB

HpaKTI/IT-IeCKOG 3aHATHUC

dyHKumMi

Tema 4.8 ConepxaHue yueOHOro MaTepuaa

OGpatHbIe OO6patHble TpUroHomMerpuieckue Gpynxnuu. Mx cBoiictBa u rpaguku

TPUTOHOMETPUHECKHUE 10 horpgeckoe 06yueHne

pyHkunu

Tema 4.9 ConeprkaHre ydeOHOTO MaTepuana

Tpuronomerpuyeckue Y paBHeHue COS X = a. YpaBHeHue Sin X = a. YpaBHenue tg X = a, ctg X = a. Pelenre TpUroHOMETPUIECKIX YPaBHEHHI

YPaBHEHUS U

OCHOBHBIX THUIIOB: HpOCTCﬁHIHC TPUTOHOMETPHUYICCKHUE YPABHCHU S, CBOJAAINMNECA K KBAJIPATHBIM, pCIIa€MbIC PA3JIOKCHUEM




HepaBeHCTBA Ha MHOKUTENIH, 0JHOpoaHbIe. [IpocTeliye TPUroHoMeTpu4ecKrUe HEPaBEHCTBA
IIpakTHyeckoe 3aHATHE
Tema 4.10 Coneprkanue y4eOHOTO MaTepuaia
Cucrembl CucTeMbl IPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHUH 2
TPUIOHOMETPUYECKHX
N Teoperuueckoe o0ydeHHe
YpaBHeHHUIi
Tema 4.11 Conepxanue yueOHOTO MaTepraia
Pemenne 3a1a4. 0CHOBBI [[peoOpa30BaHNE TPUTOHOMETPHYECKUX BBIpaXKEHU. PellleHne TPUrOHOMETPHYECKUX YPABHEHUIT M HEPABEHCTB B TOM
TPUTOHOMETPUH. YHCIIE C UCTIONBb30BAHUEM CBOMCTB (DYHKITHIA. 2
Tpuronomerpuueckue
dyHKIIH KoHTponbsHas padboTa
Paszpnea S. 8
KomIuiekcHbIe YncIa
Conepxanue y1eOHOTo MaTepraia
Tema 5.1 [lonsatue komIuiekcHOTo uncia. ConpsKeHHbIE KOMIUIEKCHBIE YHCIa, MOIYJb U apryMEHT KOMIUIEKCHOro uncia. Popma
3alMCcH KOMIUIEKCHOTO 4Hclia (TeOMeTpUuecKas, TPUrOHOMETpHYecKasi, anrebpandeckas). Apudmernueckue neicreus c| 4 OK-1
KoMILIeKCHbIE YMCIR |0\ nekcrpvu qCTaMH
Teopernueckoe 00y4eHHe
Tema 5.2 Conepikanue yu4eOHOTO MaTepuaa
MpumeHeHue BrinosHeHne pacueToB ¢ MOMOIIBI0 KOMIUIEKCHBIX yrce. IIpumepsl HCII0Ib30BaHuUs] KOMIUIEKCHBIX YHCEI 4
KOMILIEKCHBIX unces [[Ipaktuueckoe 3aHATHE
Paznean 6.
IIpousBoaHas 36
(pynkunu, ee
NpuUMeHeHne
T 6.1 Conepsxkanue yaeOHOTO MaTepuana
H‘:)R:I?ITI:IE OmnpeneneHne YUCIOBON MOCIENOBATENFHOCTH M CIOCOObI ee 3amaHus. CBoMCTBa HCIIOBBIX MOCTIEI0BATENLHOCTEH.
IpOH3BOHO. OmnpeneneHue mnpenena MOCIENOBATEIBHOCTH. BrruncieHne npenenoB mnocienoBaTenbHocTed. llpenen dyHkumm Hal )
Dopmyibi 1 MpaBIa 0ECKOHEYHOCTH. Hpe;[ven (GYHKLIMHN B TOUKE. HpnpziuueHHe aprymenra. Ilpupamenue (1)}1HKLU/II/I. 3agauu, NpUBOISIIUE K| OK-1, OK-2,
MOHSTHIO MTPOKM3BOIHON. OnpeesieHne NPOU3BOTHOM. AJITOPUTM OTBICKAHHUS TIPOM3BOIHON OK-3, OK-4,
nupdepeHUNPOBAHUS
Teoperrueckoe 00OyUeHHE OK-5, OK-6,
Tema 6.2 CogaeprkaHue yueOHOro Marepualna OK-7, TIK-3.1
IIpousBoanbie cymMmmbL,@opmyiel auddepennposanust. [lpasuna aud depenmpoBanus
pa3zHocTH 4
Mpou3BeIeHusl, Teoperudeckoe 00y4eHHe
4ACTHOIO
Tema 6.3 Conepsxkanne yaeOHOTO MaTepraa
IIpou3BoaHbIE Omnpenenenue cinoxHo GpyHkiun. [IponsBogHas TpuronomMerpudeckux GyHknuid. [Tpon3BogHas CI0KHON QYHKIMH 4
TPUIOHOMETPHYECKHX [TeopeTnueckoe 00y4eHue
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byHKIMid.
IIpou3BoaHast
CJI0KHOM (PyHKIMH

Tema 6.4

Cojaeprkanue yueOHOro Marepuasa

["eomeTpuyeckuii u
duzuyeckuii cMbICI
MpPou3BOIHOI

MMousiTne ollonsitne wenpepsiBHOM (yHKuu. CBoiicTBa HempepsiBHON (yHKInU. CBSI3p MEXIy HENPEpPHIBHOCTBIO U
HeNnpepbIBHOCTH i depeHINpPYyeMOCThI0 QYHKITHH B TOUKE. AJITOPUTM PElICHHs HEPABSHCTB METOJIOM HHTEPBAJIOB
YHKIMH. Metox
by Teopetmueckoe oOydeHue
HMHTEPBAJIOB
Coneprkanre yueOHOTO MaTepuaia
Tema 6.5 P b4 P

['eoMeTpuYecKiii CMBICT MPOU3BOAHON (PYHKIIMHU - yrioBoH Ko3(HIMEHT KacaTenpbHOH K TpaduKy (QyHKIMH B TOYKE.
YpaBHEHUE KacaTelbHOW K TpaduKy (QYHKIMU. AJITOPUTM COCTaBJIICHUS ypaBHEHHS KacaTeIbHON K Tpauky (QyHKIUH

y=F(x)

IIpakTHyeckoe 3aHsATHE

Tema 6.6
du3zuyeckuii CMBICJ
MPOU3BOJAHOM B

Coneprkanue yueOHOro Marepuasa
Du3ndeckuii (MEXaHUIECKHH) CMBICI TIPOU3BOIHON - MTHOBEHHAS CKOPOCTh B MOMEHT BpeMeHn t: V=S

(t)

Touku 3kcTpemMyma

npogeccHoHaNbHbIX  |[[IpakTHUECKOE 3aHATHE
3agavax

Conepxanue yueOHOTo MaTepraa
Tema 6.7 Boszpactanue u yObiBaHue (DyHKIMH, COOTBETCTBHE BO3pacTaHHs M yObIBaHMS (YHKLUMH 3HaKy npous3BoaHoil. llonsTue
MOHOTOHHOCTH MPOM3BOJHON BBICLIETO MOPSAKA, COOTBETCTBUE 3HAKA BTOPOW NMPOM3BOTHON BBIMYKJIOCTH (BOTHYTOCTH) (pyHKIMH Ha
byHKIUH. oTpe3ke. 3aauu Ha MaKCUMYM ¥ MUHHMYyM. [IOHSATHE acUMOTOTHI, CIOCOOBI MX ONpEAETICHUs. AJITOPUTM HCCIIeOBAHUS

(hyHKITNH 1 TOCTpOEHUS ee TpadrKa C IIOMOIIBI0 IPOU3BOIHON. I poOHO-THHEeWHAS (YHKITHS
TeopeTtnueckoe oOydeHue

Tema 6.8 ConepxaHue yueOHOTo MaTepraa

MccnenoBanue HccnenoBanne QyHKIIMM HA MOHOTOHHOCTh M ITOCTPOSHUE rPa(HKOB.
byHxumii u

ocTpoeHue [IpakTHdeckoe 3aHsITHE

rpadgukos

Tema 6.9 Haun6oanimee
U HAMMeEHbIIee

Conepskanue yaeOHOTO MaTepuana
Haxosx/ieHrne HanOOoJIBIIIEro ¥ HAUMEHBIIIEro 3HaUeHUH (GYHKIN, MOCTpOCHUE rpa) kOB MHOTOUJICHOB C HCIOIh30BAHHEM

MPON3BOJIHON B
NPaKTHYECKUX

3HAYEHHS anmapaTta MaTeMaTHYECKOTO aHAIH3a
GyHkunu IIpakTHueckoe 3aHsTHE

Tema 6.10 IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE COlEPKAHUE (COoepKAHNE MPUKJIATHOT0 MOAYJINA)
Haxo:knenue Haumenbiniee 1 HanOosbiee 3HaUeHUE PYHKIIUU

ONTHUMAJIBLHOTO

pe3yJbTaTa ¢

MOMOILLI0 [pakTHuecKoe 3aHATHE




3agavdyax

IIpumepsl cumMmMmeTpuii

CruMMeTpus B IPUPOJIE, APXUTEKTYpe, TEXHUKE, B OBITY

Tema 6.11 Copeprkanre yueOHOTo MaTepuaia
Pemenne 3agad. [Qopmynel u mpaBuna nuddepenuupoBanus. HMcciaenoBanue (yHKIMHA C MOMOMIBIO Mpou3BogHOM. Hambombiuee u
MpousBoanas HanMeHbIIee 3HaYeHUsl HYHKINH 2
ig:;:::}’uiz KontposbHas padoTa
Paznen 7.
MHOIrOrpaHHUKH U 40
TeJla BpallleHust
Tema 7.1 ConepxaHue yueOHOro MaTepuaia
Bepummnsl, pedpa, [Monsitne MHOrOrpaHHuka. Ero smemeHTsl: BepiinHbl, pebpa, rpanu. [Juaronans. CeueHue. BbImykible ¥ HEBBITYKIIbIC 2
rpaHu MHOI'OI'PaHHUKHU
MHOTOTPaHHUKA Teopernueckoe 00ydeHne
Tema 7.2 ConepxaHue yueOHOTo MaTepuaa
IIpusma, ee [Nonsitie npusMmel. Ee ocHoBaHus 1 6oKkoBbIe rpaHu. Beicota npusmsl. [IpsiMast n HakioHHas npusMa. [IpaBunbHas npusma.
COCTABJAIONINE, Ee ceuenne 2
ceuenue. IIpamas u
A — Teoperuueckoe 00y4eHHE
Tema 7.3 Conepskanue yaeOHOTO MaTepuana
[Mapanienenunen, [lapannenenwie s, CBOHCTBA MPSAMOYTOJIBHOTO Mapaivienenumnena, kyo. CedeHue KyOa, mapajuieienumeaa
KyO. 2
Ceuenue Kyoa, Teoperuueckoe 00y4eHHE OK-1, OK-2,
napaJjuiejenumnena OK-3, OK-4,
Tema 7.4 CopepxaHue y4eOHOro MaTepHrania OK-5, OK-6,
IMupamuga, ee [Mupamuga u ee snemenTsl. Ceuenne nupaMuasl. [lpaBunbHas nupaMua. Y cedeHHas NIpamMuia OK-7, I1K-3.1
cocTaBJsIIOIIHAeE, 2
ceuenue. [lpaBuiabHas
Teoperuueckoe 00y4eHHe
nupamMuaa.
Y ceueHHasi nupamMmuaa
Tema 7.5 Conepskanue yaeOHOTO MaTepuana
bokoBasi U nosaHas |[Inomans 60KOBOH M MOJTHOM MOBEPXHOCTH NMPHU3MBbI, TUPAMHIBI
IMoBepxHOCTH 2
MpPU3MbI, Teoperuueckoe 00y4eHHE
MUpaMUABI
Tema 7.6 Cummerpus (ConepkaHue yueOHOro Marepuania
B KyOe, CuMMeTpHs OTHOCUTENILHO TOUKH, MPSIMO#, TuiockocTi. CUMMETpHs B KyOe, mapajuieNienure/ie, Npu3Me, MUpamMmuIe 2
napaJjieienumnesne,
pH3Me, MAPAMBTE Teopernueckoe 00ydeHne
Tema 7.7 IIpodeccnoHaTIbHO-OPUEHTHPOBAHHOE CO/IePKAHUE (COAePKAHNE PUKJIATHOTO MOTYJINA) 6
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B npodeccun

IIpakTHyeckoe 3aHATHE

Tema 7.8
I[IpaBuabHBIE
MHOTOrPaHHUKH, HX
CBOlicTBa

ConepskaHne yaeOHOTO MaTepraa

IlonsTue MMPAaBUJIBHOI'O MHOTOTI'paHHHUKA. CBolicTBa IMPaBUJIbHBIX MHOT'OI'PaAHHUKOB

IIpakTHyeckoe 3aHATHE

Y cedeHHBI KOHYC.
CeuyeHue yce4eHHOr o
KOHYCa

Tema 7.9 Coneprkanre yueOHOTO MaTepuaia

Huauaap, ero Hunusap v ero anemenThl. CeueHne NMIMHApPA (MapayielbHOe OCHOBAHUIO M ocH). Pa3BepTka nuimuHapa

cocTaBJIsIIOLIHE.

Ceuenne mumHapa Teoperuueckoe 00ydeHHe

Tema 7.10 IIpodeccnoHaNIbHO-OPUEHTUPOBAHHOE COlePKAHUeE (coaep:KaHNe NPUKJIATHOI0 MOAYJINA)

Komnyc, ero Komnyc u ero snementsl. CeueHue KoHyca (mapajuiebHOoe OCHOBAHHUIO U IPOXOISIEee Yepe3 BEPIINHY ), KOHHYECKHUE CCUCHHS.
coCTaBJIsSIIONIHE. PasBepTka KoHyca

CeyeHne KoHYyca TeopeTtnueckoe oOydeHue

Tema 7.11 ConepxaHue yueOHOTo MaTepuaa

Vceuennslii konyc. Ero oopasytomas u Beicota. CeueHne yCeYeHHOTo KOHyca

HpaKTI/I‘-IGCKOC 3aHATHUC

Tema 7.12
Iap u cdepa, ux
ceyeHHs

Cojeprkanue yueOHOro MaTepuasa

[lap u cdhepa. Bzaumuoe pacnonoxenue cepsl u mwiockoctu. CedeHue mapa, chepsl

Teopernueckoe 00y4eHHe

Tema 7.13

MMonsiTe 00 00HLEMe
Teaa. OTHOIIEHHE
00HEMOB

MOXOOHBIX TeJI

Coneprkanne yueOHOTO MaTepuasa

[lonrstue 06 oOveme Tema. O0beM Kyba u IPSAMOYTOIBHOTO Mapaiienenunena. OobeM nmpu3Mel ¥ uHHApPA. OTHOIIEHE
00BEMOB TTOTIOOHBIX TeJl. | €OMETPUYCSCKHUIT CMBICIT OIIPENIEITUTENSI 3-TO MOPSIKa

Teoperuueckoe 00y4eHHE

Tema 7.14
O0BLeMBI U ITOIIAIA
MOBEepPXHOCTEN Tes

Conepsxkanue yaeOHOTO MaTepuana

O6BeMbl mupaMuibl U KoHyca. O0beM mapa. [Inomaam noBepxHocTel Ten

Teopernueckoe 00y4eHHe

Tema 7.15
KoMmOnHamuun
MHOTOTPAHHUKOB U
TeJ BpaleHus

ConepxaHue yueOHOTo MaTepraa

KOMGI/IHaHI/II/I TCOMCTPHUYICCKUX TCII

HpaKTI/I‘IQCKOG 3aHATHUC

MHOrorpaHHUKH U
Tesia BpalleHus

Tema 7.16 ConepxaHue yueOHOTo MaTepuaa
['eomeTpuYecKue Vcnonb30BaHre KOMOMHAIINI MHOTOTPAaHHUKOB U TeJl BpallleHHs B IPAKTHKOOPHUEHTUPOBAHHBIX 3aJlauax
KOMOMHAIIMY HA
[IpakTHueckoe 3aHsATHE
NMpaKTHKE
Tema 7.17 ConeprkaHre yu4eOHOTO MaTepuana
Pemenne 3aga4. (O0BeMBI U IJIONaIM TOBEPXHOCTH MHOTOTPAHHUKOB ¥ TEJ BPAIICHUS

KonTponbHas pabora




Pa3znen 8.

CrenenHas gyHKIMs,

[oHsiTHE KOPHS N-01i CTereH! 3 JieiicTBuTeNnbHOro uncia. OyHknuu y = /x ux coiictsa u rpaduku. CBoiicTBa KOPHS N-

IMepBooOpa3zHas 14
byukumu, ee
npuMeHeHne
T 8.1 CopeprkaHre yueOHOTO MaTepuaia
H?;:am(; Gpasnan 3amaga 0 BOCCTAHOBJIGHHWH 3aKOHA ABIDKCHHUS TIO n3BecTHOU ckopocth. [loHsTHe MHTETPHPOBAHHSL. O3HakoOMIIEHHE c
PO HpaB“ﬂaHOHHTI/ICM MHTETrpaia 1 nepB9o6pa3Hon A ¢ynkimu y=F(X). Pemenue 3a1au Ha CBS3b IEPBOOOPA3HOI U €€ IPOU3BOIHOM, 2
O — BEIYUCIICHHE TIePBOOOPa3HOM AJst JIaHHOH ¢ynkumn. Tabmuua dopmyn i HaxoXIeHHS NepBooOpasHbIX. M3yueHue
MTpaBHJIa BEIYUCIICHUS IIEPBOOOPA3HOI
MepBoo0pPa3HbIX
TeopeTtnueckoe oOydeHue

Tema 8.2 Conepikanue y4eOHOTO MaTepuaa
I1omann 3amaun, MPUBOMASIINE K MOHATHIO OMPEACICHHOTO MHTErpajia - O BBIYMCICHUH IUIOMIAAN KPUBOJMHEHHOW Tpameuuu, O
KPUBOJIUHEIHOMI MepeMeIIeHUH TOYKH. [IOHATHE Ompenesi€éHHOro HMHTerpaga. ['eoMeTpuvecKuid u (U3MYECKUN CMBICT ONPENCICHHOro| 2
Tpanenun. ®opmyaa pHTerpaia. opmyna Hetotona— JleliOHuIa
HrbloToHa - Jleii0nnna [Teoperndyeckoe oOyueHne
Tema 8.3 Conepikanue yu4eOHOTO MaTepuaia OK-1, OK-2,
Heonpez[e.ﬂemibm H [[loHsiTHE HEONIPEAEIEHHOIO UHTErpaia 2 OK-3, OK-4,
Ziﬁii;gi‘::bm TeopeTnueckoe 00yUeHHE OK-5, OK-6,
Tema 8.4 Coneprkanue yueGHOro MaTepuana OK-7, IIK-3.1
Ilonsitue 00 ['eomeTpuyecKuil CMBICI ONPEAEICHHOTO HHTErpaia
onpeeIeHHOM
HHTErpaje Kak 2
101 A1 Teopetmueckoe oOydeHue
KPUBOJUHEITHOI
Tpaneuuu
Tema 8.5 IIpodeccnoHaNIbHO-OPUEHTUPOBAHHOE CO/IePKAHUeE (CoAepKaAHNEe NPUKJIATHOT0 MOXYJINA)

. ["eomeTpudeckuii cMbBICH omnpeseneHHoro uHrerpaita. @opmyna Herotona - JleliOHuma. Pemenue 3amad Ha mpuMeHeHUE 4
OHPEI[e.]'leHHLII’l MHTCrpaia JJIs1 BEIYUCICHUSA (1)I/I3I/I‘IGCKI/IX BCJIIMYUH U Hnomaneﬁ
UHTEIPAT B AMSHN 1754 rrgeckoe 3aHsTHE
Tema 8.6 Conepkanue yaeOHOTO MaTeprana
Pewenne 3apau. [lepBoobOpaznas ¢pynkuuu. [IpaBuna HaxoxIeHUs TepBOOOpas3HBIX. Ee mpuMeHeHune
IMepBooOpasHast 2
(pynkuumn, ee KonTponbHas pabora
npuMeHeHue
Pasnea 9.
CTenenu U KOPHH. 16 OK-1, OK-2,
CrenenHasi QyHKUIMs OK-3, OK-4,
Tema 9.1 Copepxanne yueOHOTO MaTepuaia 4 OK-5, OK-7
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ee CBOICTBA

OH CTEIEHU

Teopernueckoe oOydIeHHE

Tema 9.2 Conepxanue yueOHOTo MaTepraa
I[IpeoOpa3oBanue [IpeoOpa3oBaHye UPPALMOHAIBHBIX BEIPAKEHUH
BBIPAKEHHIA C 4
KOPHSAMM N- oM IIpakTHyeckoe 3aHsATHE
CTeNneHu
Tema 9.3 Conepikanue yu4eOHOTO MaTepuaia
CpoiicTBa crenenu ¢  [[loHsTHE CTENICHH C IFOOBIM PaIMOHANLHBIM Moka3aTeneM. CTerneHHble QYHKIMU, WX CBOWCTBA U TpaduKn
PanyoHaJbHBIM U 2
el CTBUTEIbLHBIM Teoperuueckoe o0ydeHHe
MOKa3aTeaIIMH
Tema 9.4 Coneprkanre yu4eOHOTO MaTepuaia
Pemenue PaBHOCHJIBHOCTh MppalMOHAJIBHBIX YPAaBHEHHH W HEpPaBEHCTB. MeToabl MX pelleHus. PerieHue HppandoHaNbHBIX
HPPALMOHAJIBHBIX YpaBHEHHUI 1 HEPABEHCTB 4
le;::::?:;n Teoperuueckoe 00y4eHHE
Tema 9.5 Conepikanue yu4eOHOT0O MaTepuaia
CTeneHu U KOPHH. Omnpenenenue creneHHoN QyHkmU. Mcnoap3oBaHue ee CBOMCTB NPHU PEILICHHH YpaBHEHHH U HEPABEHCTB 2
Crenennas gynknusa |[KortponbHas paboTa
Pasnes 10.
[Moka3aTeabHAas 18
dyHkumns
ConepxaHue yueOHOro MaTepuaia
Tema 10.1 CTeneHb ¢ MPOU3BOJILHBIM JEHCTBUTEIbHBIM TOKa3aTeneM. OnpeneneHne noka3aTeabHON GyHKIUH, ee CBOMCTBA U IpaduK.
IMokxa3aTeabHas 3HAKOMCTBO C MPHUMEHEHHMEM TNOKa3aTelbHOH (yHKuuH. PerneHne Moka3aTenbHBIX ypaBHeHHH (yHKIHOHAIBHO-| 4
(yHKIMsA, ee cBOiiCcTBATPAQUUSCKUM METOI0M
Teopernueckoe 00yueHne
Tema 10.2 ConepxaHue yueOHOTo MaTepuaa OK-1. OK-2
Pemenue PemeHre MoOKasaTENbHBIX YPAaBHEHHH METOJOM YpPAaBHHMBAHMS IIOKa3aTelIed, METOJAOM BBEIECHUS HOBOM IIEPEMEHHOM, OK-3’ OK- 4’
MoKa3aTeJbHbIX (yHKIIMOHANBHO-TpagUecKiM MeTO/IOM. PellieHne noka3aTelbHbIX HEpaBeHCTB 8 ’ '
YPaBHEHHUI H OK-5, OK-7
HEPABEHCTE [IpakTHueckoe 3aHsTHE
Tema 10.3 Cucrempr |[CospepikaHre yd4eOHOTo MaTepuasia
MOKA3aTeIbHBIX PemieHne cuctemM noka3arenbHbIX YPABHEHHH 4
YpPaBHeHHIi [TpakTHueckoe 3aHsITHE
Tema 10.4 ConeprkaHre yu4eOHOTO MaTepuana
Pemenue 3aja4. |Pemenune moka3aTtenbHBIX YPaBHEHHH METOJOM YpaBHHBAHMA IOKa3aTele M METOJOM BBEIEHHUS HOBON NMEpPEMEHHOM. )
IMoxka3zareabHast PelieHre n1oKa3aTeabHbIX HEPABEHCTB
pynxuus KonrtponpHas paboTa
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Paznen 11.
Jlorapugmaol.

Jlorapudpmmuueckas 30

byHxumns

Tema 11.1 CopeprkaHre yueOHOTO MaTepuaia

Jlorapudm yucaa. Jlorapudwm uncna. JlecATHIHBIN 1 HATYPaTbHBINA JOrapru(MBI, YACIIO €

JlecCATHYHBIA H 4

HATYPAJIbHBII Teoperuueckoe 00ydeHHe

Jorapu@mbl, YNCJI0 €

Tema 11.2 Coneprkanue y4eOHOTO MaTepuaia

CBoiicTBa CaoiicTa norapudmoB. Onepanys gorapuMupoBaHusl.

sorapudmos. 6

Onepauust IIpakTHyeckoe 3aHsATHE

Jorapu(pmMupoOBaHuUs

Tema 11.3 Conepxanue yueOHOTo MaTepraa

Vlorapudmuueckas  [Jlorapudmudeckas GpyHKIHs U €€ CBOWCTBA 4 OK-1, OK-2,
(dyHKuus, ee cBOMCTBA[[paKTHYECKOE 3aHITHE OK-3, OK-4,
Tema 11.4 Conepikanue y4eOHOTO MaTepuaia OK-5, OK-7,
Pemenue [NonsiTie norapudmMuyeckoro ypapaeHust. Onepanust IoTeHIUPoBaHus. Tpr OCHOBHBIX METOA PEIICHUS JTOTapH(PMUISCKUX TIK-3.1
sorapu(pMUYeCKHX  [ypaBHEHHH: (yHKIMOHANbHO-rpaQUYeCKuii, METON IOTCHLHPOBAHHs, METOJ BBEICHUS HOBOMl MNEpeMEHHOH.| 6

YPAaBHEHUH U Jlorapudmudeckrue HepaBeHCTBA

HEepaBeHCTB Teopernueckoe 00y4eHHe

Tema 11.5 Conepikanue yu4eOHOTO MaTepuaa

Cucremsl AJITOPUTM pENIeHNs] CUCTEMBI YpaBHEHUH. PaBHOCHIIEHOCTD JIOrapu(MUIECKUX YPaBHEHUH 1 HEPABEHCTB 4
sorapupmMuvecKknx

papmenmii [IpakTHdeckoe 3aHsITHE

Tema 11.6 IIpodeccnoHATbHO-OPUEHTHPOBAHHOE CO/lEPKAHUE (COoepKAHNE MPUKJIATHOT0 MOIYJINA)

Jlorapugmsi B [Tpumenenue norapudma. Jlorapudmudeckas cnupansb B mpupoJie. Ee MmaremaTndeckne cBoiicTBa 4

npupoae u texuuke [Ipakruueckoe 3aHATHE

Tema 11.7 Conepsxkanue yaeOHOTO MaTepuana

Pemenne 3apad. Jlorapudmuueckas ¢pyHkuus. Perenue mpoctedmmx gorapu)MUUECKUX YpaBHEHHH

Jlorapugmel. 2
Jlorapudmudeckass [ KoHTponpHas pabora

dyHxumns

Pa3nen 12.

MHo:KecTBA. 10 OK-1, OK-2,
JIeMEHTBI TEOPUH OK-3, OK-4,
rpados OK-5, OK-7,
Tema 12.1 Copaeprkanue yueOHOro Marepuasa 5 K-3.1
MHo:xecTBa [Tonsitue MmuoxectBa. [logmuoxectBo. Onepanuu ¢ MHOKECTBAMHU
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Teoperndueckoe oOydeHHE

CocTaBJieHHE TA0JIHIL

HepBI/I‘lHa}I 06pa60TKa CTaTUCTHUYCCKHX OJAaHHBIX. Fpa(l)I/I‘ICCKOC HX IPEACTABJICHHUC. HaXO)K):[eHI/Ie CpCAHUX XaPAKTCPUCTHUK,

Tema 12.2 IIpodeccrnoHaIbHO-OPHMEHTHPOBAHHOE CO/iep:KaHNe (cofepskaHue NPUKJIATHOIO MOAYJIsI)
Onepanuu ¢ Onepaiuu ¢ MHOKeCTBaMU. Perienrne nprukiaaHbpIX 3a1a4 2
MHOKeCTBAMM [IpakTHueckoe 3aHsITHE
T 123 ConepxaHue yueOHOT0o MaTepraa
rgﬁm ) [lonstre rpacda. CBsa3HBIN rpad, gepeBo, UKI rpad) Ha MITIOCKOCTH 4
TeopeTtnueckoe oOydeHue
Tema 12.4 Conepikanue y4eOHOTO MaTepuaia
Pemenne 3ama4. |Onepanun ¢ MHOKecTBaMu. ONMcaHue peaIbHBIX CUTYaIUi ¢ MOMOIIBI0 MHOXeCTB. [Ipumenenne rpadoB K pelieHuro 3a1ay 2
MHuo:xecTBa, I'padnbl u
WX IIpHMeHeHHe KonTposibHas pabora
Pa3nen 13. JiieMeHTBI
KOMOWHATOPHUKH, 29
CTATHCTUKH M TEOPUHU
BEePOATHOCTEI
Tema 13.1 Conepxanue yueOHOTo MaTepraa
OcHoBHbIe OHATHA |[lepecTaHOBKH, pa3MelIeHHs, COYETaHHUS. 4
KOMOHHATOPHKH TeopeTtnueckoe oOydeHue
Tema 13.2 ConepxaHue yueOHOTo MaTepuaa
CoObITHE, CoBMeCTHBIE 1 HECOBMECTHBIE COOBITHS. TE€OpEeMbI 0 BEPOSITHOCTH CyMMBI COOBITHH. Y CIIOBHASI BEPOSITHOCTh. 3aBUCHMEIC U
BePOSITHOCTD He3aBUCHMBIE COOBITHA. TeopeMbl 0 BEpOSITHOCTH NPOU3BEICHHS COOBITHI. 4
coObITus. Cl105KeHNe 1
YMHOKeHH e Teoperuueckoe 00y4eHHE
BEPOSATHOCTEH OK-1, OK-2,
Tema 13.3 IIpodeccnoOHAILHO-OPHEHTHPOBAHHOE CO/IEPKAHME (CoAepKaHNe MPUKJIATHOTO0 MOAYJIsI) OK-3. OK-4
BeposiTHOCTHL B OTHOCHTENIbHAsT 4acTOTa COOBITHS, CBOWCTBO €€ yCTOMYMBOCTH. CTaTHCTHYECKOE ONpejaeieHue BeposTHOCTH. OleHka 4 OK- 5’ OK-7’
npogecCHOHAIBLHBIX [BEPOSTHOCTH COOBITHS ’ !
3agavax [TpakTHueckoe 3aHsTHE IK-3.1
Tema 13.4 ConepxaHue yueOHOro MaTepuaa
JluckpeTHas Bunel ciaydaHbIx BenwduuH. OIpeneneHrne AUCKPETHOM CIydallHOW BENMYWHBI. 3aKOH pacHpefesicHUs ITUCKPETHOH
cJyYaiHas ciy4ailHOM BesnuuHbl. Ee 4nciioBele XapaKTEPUCTHKU 2
BeJUYNHA, 3aKO0H
ee Teopernueckoe 00ydeHHe
pacnpenejieHus
Tema 13.5 Conepskanue yaeOHOTO MaTepuana
Bagaun Bapuarnmonnsii ps. [lonuron gactot u ructorpamMMa. CTaTHCTHYECKHE XapaKTEPUCTHKH PsAIa HAOIIOIaeMBIX TaHHBIX 2
MaTeMaTH4ecKOn
CTATHCTHIH Teoperudeckoe 00y4eHHe
Tema 13.6 IIpodeccrnoHAILHO-OPHEHTHPOBAHHOE COfiePKaHMe (CogepKkaHue MPUKJIATHOT0 MOAYJIs1) 4
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U JHarpaMm Ha

HaOJIIOaEMBIX TaHHBIX

NPaKTHKE [MpakTHveckoe 3aHsATHE
Tema 13.7 Coneprkanue y4eOHOTO MaTepuaia
Peumenne 3aaau. JneMeHThl KoMOuHaTopuKu. CoObITHe, BEepOsITHOCTh COObITHA. ClI0)KeHHE 1 YMHOKEHHE BEPOSITHOCTEH
DJ1eMeHTBI )
KOMOMHATOPHUKH,
KonrtponbHas padota
CTATUCTUKH U TEOPUHU
BEPOATHOCTEI
Paznen 14.
VYpasuenus u 28
HEepaBEeHCTBA
Tena 14.1 CopeprkaHre yueOHOTO MaTepuaia
Ma 14. =
P ABHOCIILHOCTE PaBHOCHIIBHOCTD ypaBHEHHH U HepaBeHCTB. Onpenenenns. OCHOBHBIE TEOPEMBI PABHOCHIIBHBIX MEPEX0/aX B YPAaBHEHUIX
ABHEHHIl 1 1 HCPAaBCHCTBAX. O6HII/IC METOJbl PCHICHUA ypaBHeHHﬁ: epexoa OT paBCHCTBA (I)YHKHHIZ K paBCHCTBY aprymeHTOB JId 4
yp MOHOTOHHBIX (I)YHKHI/II‘/'I, MCTOJ pPasIOKCHUA Ha MHOXHUTCIHU, METOJ BBCIACHUA HOBOM HepCMeHHOﬁ, (I)YHKHI/IOHaJ'II)HO'
HepaBeHcTB. O0IHE .
rpadUIecKuii MeTO
MeTO/bI pPeleHust
TeopeTtnueckoe oOydeHne
Tena 14.2 Conepxanue yueOHOTO MaTepraia
ma 14. = = "
Tpadmaeckmii meTo OOmIre MeTOIbl pelICHNsI HEPAaBEHCTB: MEPEX0 OT CPaBHEHHS 3HaYeHNUH QYHKIMI K CPAaBHEHUIO 3HAYCHUH apryMEHTOB JIJIsI
P 1 IMoHoTOHHBIX GyHKIMHA, METOJ WHTEpBaNOB, (yHKIHOHATbHO-Tpadmueckuii meron. ['paduueckmit meron pemenns| 4
Peulenusi ypaBHeHHid, .
YpaBHEHHH M HEPABEHCTB
HEPABEHCTB
[IpakTHdeckoe 3aHsTHE
Tema 14.3 Cogeprkanne yaeOHOro Marepuaa OK-1, OK-2,
YpaBHeHUs1 U OnpeneneHde Moayis. PackpbiThe MOy 110 ONpPEAeNeHuio. IIpocTeiiinne ypaBHEHHS W HEPABEHCTBA C MOIYJEM. 4 OK-3, OK-4,
HEepPaABEHCTBA ¢ [IpuMeHeHne paBHOCHIBHBIX NIEPEXO00B B ONPEACICHHBIX TUIIAX YPABHEHUI U HEPABEHCTB C MOJYJIEM OK-5, OK-6,
MOTyJieM TeopeTryeckoe 00ydeHue OK-7,IIK-3.1
Tema 14.4 Conepsxkanue yaeOHOTO MaTepuana
YpaBHenus u 3HakoMCTBO ¢ mapamerpoM. Ilpocreiime ypaBHeHUs] 1 HEpABEHCTBA ¢ TAPAMETPOM 4
HepaBeHCTBA €
Teoperuueckoe 00y4eHHE
napaMeTpamMu
Tema 14.5 IMpodeccnoHalIbHO-OPMEHTHPOBAHHOE cojlep:KaHue (coep:KaHue MPUKJIATHOTO MOTYJIs)
CocTaBiieHHe U PeriieHne TeKCTOBBIX 33]1a4 MPO(HECCHOHATILHOTO COJIEPKAHUS
pelienue 8
npodeccuoHaNbHBIX
[TpakTHYecKoe 3aHATHE
3a/1a4 ¢ IOMOIIBIO
YpaBHeHHii
Tema 14.6 ConepxaHue yueOHOTo MaTepraa
Pemenue 3agauy. OO611re MeTO/IbI pEIeHNs] ypPaBHEHHMA. Y paBHEHUS M HEPABEHCTBA C MOAYJIEM U C MapaMeTpamu 4

YpaBHeHnus u
HEpaBEHCTBA

IIpakTHueckoe 3aHsTHE
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KoHcynbranus 2
[TpoMexkyTo4Has aTTecTals (SK3aMeH) 18
Bcero | 330
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3. YCJIOBUSI PEAJIM3ALIMY OBLIIEOBPA30OBATEJIBHOI
TUCHMIITAHEBI

3.1 Marepua/jibHO-TeXHHYeCKOe ofecneyeHne, He00XoaAUMOoe I
ocyliecTB/IeHUs] 00pa30BaTeIbHOI0 Mpolecca no AUCHHILIHHE

Jlyis peanu3anyl IporpaMMBbl TIPEyCMOTPEHBI CIEAYIOIINE CIeIaTbHBIE
IOMETIECHUS:

VYyeOHas ayautopust (KaOMHET TYMaHUTAPHBIX U COITUATBHO-DKOHOMUYIECKIX
JTUCIMIUIAH) Il TPOBEACHUS 3aHITHA BCEX BHUJOB, TPETyCMOTPEHHBIX
00pa30BaTeNbHON MPOTPAMMOM, B TOM YHUCJE TPYIIOBBIX W WHIUBUAYATHHBIX
KOHCYJIbTAIINH, TEKYIIET0 KOHTPOJIS M MPOMEKYTOYHON aTTeCTaIlHH.

OcHOBHOE  O0OOpYJIOBaHHWE: TMOCAJOYHBIE MECTa IO  KOJHYECTBY
oOy4aroruxcs, pabodee MECTO MpernoaaBaTess, yaeOHast T0cKa

TexHudecKkue cpecTBa 00yUeHUs: KOMITBIOTED, MMPOCKTOP, SKPaH

AxkaneMusi obOecriedeHa HEOOXOJMMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U
CBOOOJIHO PacCHpOCTPAHIEMOI0 IMPOTPAaMMHOTO oOO€creYeHus, B TOM UHCIIEC
OTEUYECTBEHHOI'0 MPOM3BOACTBA. [[ns peann3anuu mporpamMMbl HMPEAYCMOTPEHO
clenyroniee JIMIEH3MOHHOE U CBOOOJHO pacmpocTpaHsieMoe MPOTPaMMHOE
oOecrieyeHue, B TOM YUCJIE OTEYECTBEHHOTO MTPOU3BOJICTBA!

o KopnopatuBnass undopmanuonnass cucrtema «KHUC» ACY VY3
«Universys WS 5».

[TakeT oUCHBIX TPOrpaMM Ha KOMITBIOTEPHI:

o Microsoft Office 2007, 2010, 2016 (Word, Excel, Access, PowerPoint)

o Kaspersky Endpoint Security mis omsneca Cranmaptabiii 500-999
Nodel year Educational Renewal License»

Oo6HoBIIIEMBIE HH(DOPMAITMOHHBIE CITPABOYHBIE CUCTEMBI:

o NudopmarnmonHo-npaBoBas cucrema «[ apant». — URL:

http://www.garant.ru

3.2. UndopmannoHHoe odecneyeHne peajsn3alnui NporpaMmmbl

st peanuzanuu IPOTPAMMBI UCIIOJIB3YETCS AIIEKTPOHHAS
uH(OpMaIIMOHHO-00pa3oBaTebHasl  cpela € MPEJOCTaBICHHEM  IpaBa
OJIHOBPEMEHHOTO JO0CTyNa He MEeHee 25 MPOLEHTOB 0Oydaronuxcs K 1udpoBoit
(9MIEeKTpOHHOM ) OMOIMOTEKE.

DneKTPOHHBIE 00Pa30BATEIBHBIC PECYPCHI:

¢ OBC «YuauBepcuterckas 6ubmmorexka OHIalHy;

e ObC «lOpaiimy;

¢ KopniopatusHas nadopmarmonHas cuctema «KNUC» ACY V3 «Universys
WS 5».

3.2.1 OCHOBHBIE ITEYaTHBIE U DIEKTPOHHBIE U3TaHUS
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http://www.garant.ru/

1. boromonos,  H.B. Marematuka:  y4eOHUK I  CPEOHETO
npodeccuoHanbHoro odpasoranus / H. B. boromonos, I1. . Camoiinenko. — 5-¢
u3a., mnepepadb. u jgorn. — MockBa: M3garensctBo  FOpaibit, 2023. —

401 c. [DnexTponHbIi pecypc]| // ObpazoBarenbHas miardopma KOpaiit [callT]. —
URL: https://urait.ru/bcode/511565

2. Kpemep, H. IlI. MaremaTtuka jyisi KoJiie/pKeH @ yueOHoe mocooue Jiis
CpeaHero po¢eCCUOHAIBHOTO oOpazoBaHus / H. III. Kpewmep,
O.T'. Korcrantunosa, M. H. ®punman ; mox pengakuueit H. I1. Kpemepa. — 12-¢
u3a., mnepepadb. u jgom. — MockBa: MsparensctBo  FOpaiit, 2023. —

408 c. [DnexTponHbIi pecypc]| // ObpazoBarenbHas miatdopma KOpaiit [caldT]. —
URL: https://urait.ru/bcode/533850

3. MaremaTtuka : y4eOHUK JUIi  CpeIHEero  MnpodecCHOHAIBHOTO
obpazoBanus / O.B. TarapuukoB [u ap.]; mox  oOmed  penakiuei
O. B. TarapHukoBa. — Mocksa : N3parenscTBO IOpaiir, 2023. —

450 c. [DnexTponHbIil pecypc] // ObpaszoBarenbHas miaTdopma FOpaiit [cailT]. —
URL: https://urait.ru/bcode/512206

4, [umaues, B. C. Maremaruka : y4eOHUK U MPAKTUKYM JJII CPEIHETO
npodeccuoHanbHoro  obpazosanus /  B. C.llumaueB; mox  pemakiuei
A. H. TuxonoBa. — 8-e u3n., nepepad. u gomn. — Mocksa : U3gatenbctBo HOpaiiT,
2023. — 447 c. [OnexTponnbit pecypc] // ObOpazoBarenvHas miuatdopma FOpait
[catit]. — URL.: https://urait.ru/bcode/511549

5. BeuromoB, E.M. Maremartuka: Joruka, TEOpUsT MHOXKECTB U
KOMOMHATOpUKA : y4eOHOe Tocobme Il  CcpeaHero mpodecCHoHaIbLHOTO
obopazoBanusi/ E. M. Beutomos, [I. B. [llupokoB. — 2-¢ wu3a.— Mocksa :
WznatensctBo KOpaiit, 2023. — 233 c. [Dnekrponnsiii pecypc] // ObpazoBaTenbHas
wiatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/509828

6. Cynomuaros, C. B. Maremarnka: MareMaTH4ecKkasi JJOTUKa U TEOPHS
QITOPUTMOB : YYE€OHMK M TPAKTUKYM JUIsI CpeaHero mpodecCHOHaIbLHOTO
obpazoBanus / C. B. Cynomnaros, E.B.OBuuHHUKOBa. — 5-¢ Wu31d., CTEp. —
Mocksa : M3marensctBo FOpaiit, 2023. — 255 c. [Dnekrponnsiii pecypc| //
OO6pazoBartenbHas atdopma Opaiit [caiit]. —
URL: https://urait.ru/bcode/518120

7. Hopodeea, A.B. Maremaruka:  y4eOHMK  JUIsi  CpPEIHETO
npodeccuoHanbHoro obpaszomanus / A. B. lopodeeBa. — 3-¢ uzn., mepepad. u
nor. — Mocksa : U3gatenberBo FOpaiit, 2023. — 400 c. [DnekrponHslii pecypce] //
O6pazoBatenbHas matdopma Opaiit [caiiT]. —
URL.: https://urait.ru/bcode/512130

8. baspun, WM. 1. Maremaruka : yueOHUK M TPAKTUKYM IJisi CPEIHETO
npodeccuonansuoro oopazosanus / Y. . baspun. — 2-e uzn., nepepad. u gomn. —
MockBa : M3marensctBo FOpaiit, 2023. — 568 c. [Dnekrponnsiii pecypc| //
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https://urait.ru/bcode/511565
https://urait.ru/bcode/533850
https://urait.ru/bcode/512206
https://urait.ru/bcode/511549
https://urait.ru/bcode/509828
https://urait.ru/bcode/518120
https://urait.ru/bcode/512130

O6pa3oBartenbHas miatgopma Opaiit [caiit]. —
URL.: https://urait.ru/bcode/532197

9. [TaBmouenko, lO. B. Maremartuka : y4eOHMK M TPAKTUKYM U1
cpennero npodeccuonaabHoro oopazosanws / HO. B. Ilasnrouenko, H. 111, Xaccan ;
nox obmer penakmueit 1O. B. [laBmouenko. — 4-¢ wu3na., mepepab. U MO
Mocksa : MzparensctBo FOpaiit, 2023. — 238 c. [Dnektponnsiii  pecype] //
OO6pazoBaTenbHas margpopma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/511840

10. [Janunrep, B. A. Marematuka: TPUTOHOMETPHUYECKHE YPaBHEHHS H
HEPABEHCTBA : y4eOHOE MMOCOOHE IS CPETHET0 PO ECCHOHATLHOTO 00pa3oBaHus /
B. A. lanunrep. — 2-e u3x., ucnp. u jaon. — Mocksa : MznarensctBo FOpaiir,
2023. — 136 c. [DnexTpoHHbIi pecypc] // O6pazoBatenbHas miargopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/515057

11. Cenpix, U. IO. Maremaruka : y4eOHUK U TPAKTUKYM JJIsI CPEIHETO
npodeccuonanbHoro  obpazoanus /  W. FO. Cenpix,  1O. b. I'peGennukos,
A. 1O. llleBeneB. — Mockaa : N3naTenscTBO IOpaiir, 2023. —
443 c. [DnexTponHbIil pecypc] // ObpaszoBarenbHas miaTdopma KOpaiit [cailT]. —
URL: https://urait.ru/bcode/511991

3.2.2 JIonoJIHUTEIbHBIC HCTOYHUKHU

1. Marematuka. [lpakTukym : yueOHOe TOcOOME [IJIi  CPEIHEro
npodeccuoHanbHoro oo6pazoBanusi / O. B. TarapuukoB [u 1p.]; mnox oOiei
penakuuenn O. B. TarapaukoBa. — Mocksa : M3parensctBo [Opaitt, 2023. —
285 c. [DnextponHbIid pecypc] // Obpa3zoBarensHas miaTdopma FOpait [caiiT]. —
URL.: https://urait.ru/bcode/512207

2. boromonos, H. B. Marematuka. 3agauu ¢ peHICHUSIMH : y4eOHOE
nocoOue 115 cpeaaero npodeccruonanprHoro oopazosanms / H. B. boromomnos. — 2-
€ wu3n., wucrnp. u gpon.— MockBa: HMzmarensctBo  Opait, 2023. —

755 c. [DnextponHbiit pecypc| // O6pazoBarenbHas miatdopma HOpaiit [calT]. —
URL: https://urait.ru/bcode/530620

3. ['ucun, B.b. Maremaruka. IlpakTukyMm : ydeOHOe mocoOue st
cpensHero mnpodeccuoHanbHoro obpazoBanusa/ B. b. I'mcun, H. L. Kpemep. —
Mocksa : M3marensctBo HOpaiit, 2023. — 202 c. [Dnekrponnsiii pecypc] //
OO6pazoBatenbHas matdopma Opaiit [caiiT]. —
URL.: https://urait.ru/bcode/513616

4. Kyuep, T.Il. Maremaruka. TecTsl : ydeOHOE TTOCOOME JISI CPEIHETO
npodeccuonanbHoro odpaszopanus / T. II. Kyuep. — 2-e uza., ucnp. u nom. —
Mocksa : UznmarensctBo IOpaiit, 2023. — 541 c. [Dnekrponnsiii pecypc] [/

41


https://urait.ru/bcode/532197
https://urait.ru/bcode/511840
https://urait.ru/bcode/515057
https://urait.ru/bcode/511991
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O6pa3oBartenbHas miatgopma Opaiit [caiit]. —
URL.: https://urait.ru/bcode/512933

S. ["amkos, C. b. JluckpeTHas MaTeMaTUKA : yU€OHUK U MPAKTUKYM IS
cpennero npodeccuoHanbHoro oopazosanus / C. b. ['amkos, A. b. ®ponos. — 3-¢
u3n., wuchnp. W gom.—  MockBa: M3parensctBo  Opaitt, 2023. —

483 c. [DnexTponHbIi pecypc] // ObpaszoBarenbHas miatdopma FOpaiit [cailT]. —
URL: https://urait.ru/bcode/518496

6. Hamunrep, B. A. Maremaruka: 3aga4yu ¢ napamerpamu B 2 4. HYactp 1 :
yueOHOe  TocoOme JuIi  cpeaHero  npodeccHoHaIbHOTO  0Opa3oBaHus /
B. A. lanunrep. — 2-e u3x., ucrnp. u jaon. — Mocksa : MznarensctBo FOpaiir,

2023. — 466 c. [OnexTponnbit pecypc] // OOpazoBarenbHas miuatdopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/514873

7. Hamuurep, B. A. Marematunka: 3a1a4yu ¢ mapameTpamu B 2 4. Yactp 2 :
yueOHOEe  1ocoOmMe aIsi  cpeaHero  mnpodeccHoHalbHOTO  0Opa3oBaHus /
B. A. lanunarep. — 2-e u3x., ucnp. u jaomn. — Mocksa : MznarensctBo FOpaiir,

2023. — 501 c. [DnexTponnsIii pecypc] // O6pazoBatenbHas miargopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/515128

8. Hamuurep, B. A. Martemartuka: 3ajja4u ¢ MOyJieM : yueOHOe rmocooue
JUIsi cpenHero mpodeccronansHoro obpazosanusi / B. A. lanunrep. — 2-e u3fm.,
uctp. u gon. — Mocksa : UznarensctBo FOpaiiT, 2023. — 364 c¢. [DneKTpoHHBIN
pecypc] // OO6pazoBaTenbHas mwiatpopma  FOpaiir [caiiT]. —
URL: https://urait.ru/bcode/515055

Q. Hanunarep, B. A. Maremaruka: norapudmudeckue ypaBHEHUS U
HEPABEHCTBA : y4eOHOe MMOCOOHE IS CpeIHETo MPodeCCHOHATLHOTO 00pa3oBaHus /
B. A. lanmunarep. — 2-e u3x., ucnp. u jgorn. — Mocksa : M3narensctBo FOpaiir,

2023. — 176 c. [DnexTponHsbIil pecypc] // O6pazoBarensbHas miargopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/514874

10. Jopodeesa, A.B. Maremaruka. CGopHHMK 3amad: ydeGHO-
NPAaKTHYECKOE IMOCOOMEe Ui CpeaHero MpodecCHOHAIBHOrO 00pa3oBaHus /
A. B. llopodeeBa. — 2-¢ wm3a.— Mocksa : MzmarensctBo IOpaiit, 2023. —
176 c. [Dnextponnsbiit pecypc] // OdpazoBatenbHas miardgopma FOpait [caiiT]. —
URL: https://urait.ru/bcode/512131

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

KonTpois u omeHka pe3yJbTaTOB OCBOEHHUsA 001Ieo0pa3oBaTenbHON
JUCIUIUTMHBI PACKPBIBAIOTCS Yepe3 AUCIUTIIIMHAPHBIC Pe3yabTaThl, HAPaBICHHBIC
Ha ¢opMHpoOBaHUE OOMUX W MPOPECCHOHAIBHBIX KOMIETSHIMI MO pa3jenaMm U
TE€MaM COJIEp>KaHUsl y4eOHOTO MaTepuania.
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Oo6masi/mpogeccuoHanbHAS
KOMIIeTeHIUs

Paznen/Tema

THun oeHOYHbIX
MepOonpUATHH

OK 01. Beibupats criocoOb1
pelIeHus 3a1aq
npodeccnoHaTbEHOMI
JEeSTEIbHOCTH
MPUMEHUTEIHHO K Pa3IUYHbIM
KOHTEKCTaM

P1, Tema 1.1-1.7
P2, Tema2.1-2.6
P4, Tema 4.1-4.11

P 5, Tema 5.1-5.2

P 6, Tema 6.1-6.11

P 7, Tema 7.1-7.17

P 8, Tema 8.1-8.6

P 9. Tema 9.1-9.5

P 10, Tema 10.1-10.4
P11, Tema 11.1-11.7
P12, Tema 12.1-12.4
P 13, Tema 13.1-13.7
P 14, Tema 14.1-14.6

OK 02. Hcnonb3oBaTh
COBPEMECHHBIC CPE/ICTBA
MOKCKA, aHaJIM3a U
UHTEepIpeTaluu HHPOPMALIUU
1 MH()OPMAITMOHHBIC
TEXHOJIOTUH ISl BBIIOJTHCHHS
3a11a4 MpodecCHOHATBHON
JeSITEIIbHOCTH

P1, Tema1l.1-1.7

P 3, Tema 3.1-3.4
P4, Tema4.1-4.11

P 6, Tema 6.1-6.11

P 7, Tema 7.1-7.17

P 8, Tema 8.1-8.6

P 9. Tema 9.1-9.5

P 10, Tema 10.1-10.4
P11, Tema 11.1-11.7
P12, Tema 12.1-12.4
P 13, Tema 13.1-13.7
P 14, Tema 14.1-14.6

OK 03. IImanupoBars u
peann30BBIBaTh COOCTBEHHOE
npo¢eccuOHATIBLHOE U
JMYHOCTHOE Pa3BUTHE,
NPEANPUHUMATEIBCKYIO
JeATEILHOCTD B
npogeccuoHanbHOM chepe,
UCIIOJIb30BATh 3HAHUS T10
(MHAHCOBOW TPAMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CHUTYaIHSIX

P1, Tema 1.1-1.7
P2, Tema 2.1-2.6

P 3, Tema 3.1-3.4
P4, Tema4.1-4.11

P 6, Tema 6.1-6.11

P 7, Tema 7.1-7.17

P 8, Tema 8.1-8.6

P 9. Tema 9.1-9.5

P 10, Tema 10.1-10.4
P11, Tema 11.1-11.7
P12, Tema 12.1-12.4
P 13, Tema 13.1-13.7
P 14, Tema 14.1-14.6

TectupoBanue, Y CTHbIN
onpoc, MareMaTudeckuii
nuKTaHT, UHnuBuayanbHas
camocTosTeNpHas pabora,
[IpencraBnenue pe3yabTaToB
PaKTHYECKUX paboT, 3ammTa
TBOPYECKUX paboT,
KonTponbHas pabora,
Brinosinenue
9K3aMEHALIMOHHBIX 33JaHUN
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OK 04. D dexTrnBHO
B3alMOJICUCTBOBAThL U
paboTaTh B KOJUIEKTHBE U
KOMaHse

P1, Tema1.1-1.7
P2, Tema 2.1-2.6

P 3, Tema 3.1-3.4
P4, Tema4.1-4.11

P 6, Tema 6.1-6.11

P 7, Tema 7.1-7.17

P 8, Tema 8.1-8.6

P 9. Tema 9.1-9.5

P 10, Tema 10.1-10.4
P11, Tema 11.1-11.7
P 12, Tema 12.1-12.4
P 13, Tema 13.1-13.7
P 14, Tema 14.1-14.6

OK 05. OcyiiecTBasiTh
YCTHYIO U TTHCBMEHHYIO
KOMMYHUKAIIUIO Ha
TOCYJJapCTBCHHOM SI3BIKE
Poccuiickoit denepanyu ¢
y4eTOM 0COOEHHOCTEH
COI[MAJIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

P1, Tema1.1-1.7
P4, Tema4.1-4.11

P 6, Tema 6.1-6.11

P 7, Tema 7.1-7.17

P 8, Tema 8.1-8.6

P 9. Tema 9.1-9.5

P 10, Tema 10.1-10.4
P11, Tema 11.1-11.7
P12, Tema 12.1-12.4
P 13, Tema 13.1-13.7
P 14, Tema 14.1-14.6

OK 06. [IposiBaTh
IpaXIaHCKO-NIATPUOTHIECKYIO
MO3UIUIO, IEMOHCTPUPOBATH
OCO3HAHHOE ITOBEAEHHE Ha
OCHOBE TPaTUITHOHHBIX
00I1IeY€eI0BEYECKUX
IIEHHOCTE, B TOM YHCIIE C
y4eTOM rapMOHU3ALIUU
MEXHAIIMOHAIBHBIX U
MEXPETUTHO3HBIX
OTHOIICHUI, IPUMEHSTh
CTaHIaPTHI
AHTHUKOPPYIITHOHHOTO
MMOBEICHUS

P 1, Tema 1.1-1.7
P4, Tema4.1-4.11

P 6, Tema 6.1-6.11

P 7, Tema 7.1-7.17

P 8, Tema 8.1-8.6

P 14, Tema 14.1-14.6
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OK 07. CopneiicTBoBaTh
COXPAHEHUIO OKPYKAIOLIEH
Cpelbl, pecypcocOepeKeHHIO,
MIPUMEHSTH 3HaHUSI 00
M3MEHEHUH KJIMMAaTta,
MIPUHITUIIBI OEPEHKIIUBOTO
MIPOU3BO/ICTBA, 3 (HEKTUBHO
JICHCTBOBATh B YPE3BbIYANHBIX
CUTYaIUsAX

P1, Tema1.1-1.7
P2, Tema 2.1-2.6

P 3, Tema 3.1-3.4
P4, Tema4.1-4.11

P 6, Tema 6.1-6.11

P 7, Tema 7.1-7.17

P 8, Tema 8.1-8.6

P 9. Tema 9.1-9.5

P 10, Tema 10.1-10.4
P11, Tema 11.1-11.7
P 12, Tema 12.1-12.4
P 13, Tema 13.1-13.7
P 14, Tema 14.1-14.6

1K 3.1 [InanupoBath 1
MIPOBOJIUTH 3aHATHUS C JETbMU
PaHHETO U JIOUIKOJIBHOTO
BO3pacTra

P1, Tema1.1-1.7
P2, Tema 2.1-2.6

P 3, Tema 3.1-3.4
P4, Tema4.1-4.11

P 6, Tema 6.1-6.11

P 7, Tema 7.1-7.17

P 8, Tema 8.1-8.6
P11, Tema 11.1-11.7
P12, Tema 12.1-12.4
P 13, Tema 13.1-13.7
P 14, Tema 14.1-14.6

45




