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COJIEPKAHUE

O6m1as xapakTepucTruka paboueit mporpaMmbl 00111€00pa3oBaTEIHLHOM
y4eOHOU TUCIMIUIUHBI «MaTteMaTHKa.
CrpykTypa u copepkanue o01eoopa3zoBaTebHON TUCIUILIUHBI.

VYcnoBus peanuzanuy nporpamMmsl 001eo0pa3oBaTeIbHON JUCIUILINHBL.
KoHTpons © oOueHKa pe3yapTaTOB OCBOCHMS —00II€00pa30BaTeIbHOM
JTUCLHUTUIAHBIL.

N3menenus u 1onoJiHeHHs K paboydeil mporpamMmme yueOHOM AUCIUILIMHbBI



OBIIIAS XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCIUIIJIMHBI «MaTemaTuka»

1.1.MECTO JUCIHMIIJINHBI B CTPYKTYPE OCHOBHOM
IMPOD®ECCUOHAJBHOM OFPA3OBATEJBHOM ITPOT'PAMMBbBI
00111600pa30BaTEIbHON MOATOTOBKY 0a30BBIX JUCHUILTUH

I[Ipu  peamuzamuu  coaepkaHus  00IIeoOpa3zoBaTeIbHOW  y4eOHOM

auciuIuinHel  «Matematnkay B mpeaenax ocBoeHus I[IIICC3 CIIO na 6aze
OCHOBHOT'O 001Iero o0Opa3oBaHus C MOJYyYEHUEM CpeIHero ooiiero oOpa3oBaHUS
no crneruaibHocTH 26.02.06 «DKcmnyatamus CyJ0BOTO 3JIEKTPOOOOPYIOBaHUS U
CpPEJCTB aBTOMATHKW» MaKCUMaJibHas Yy4yeOHas Harpy3ka o0Oydarommxcs
COCTaBIISICT:
— 348 w4yacoB, u3 HUX ayauTopHas (oOs3arenbHas) yuyeOHas Harpyska
oOyuaromuxcs 312 dyacoB, BKIIOYas TMPaKTUYECKUE 3aHATHS S8 YacoB U
npodeccuoHaIbHO OPUEHTHUPOBAHHOE cojlepkaHue (colepkaHue MPHUKIATHOIO
Mo1yJIst) — 56 4acos.

1.2.1IEJIA U TNIAHAPYEMBIE PE3YJILbTATHI OCBOEHMS
T CHUTIITAHBI

1.2.1. EJIb OBIIEOBPA3OBATEJIbHOM JUCITATIIMHBI

LHens  muctumimasl  «MaTemMaTuKa»  HampaBlIEHO Ha  JIOCTH)KCHHE
pe3ynbTaToB ee u3ydeHus B coorBeTcTBuM cTpedoBanusmMu GI'OC COO c yyetom
npodeccronanbHoi HanpasiaeHHocTH PI'OC CIIO.

1.2.2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA

OBIIEOBPA3OBATEJBHOM IUCHUIJIMHBI B COOTBETCTBUU C
PI'OC CI10 HA OCHOBE ®1'0C COO.

Ocoboe 3HavyeHHe UCIUIUTHHA uMeeT npu GpopmupoBanuu u passutuu OK u I1K.



Ko u HauMeHoBaHue
(popmupyembIx
KOMITeTeHIU A

IInanupyemble pe3yJbTaThl OCBOCHHUS AV CHMIIIAHBI

JucuunanHapHble (MpeIMeTHbIe)™

OK 01. Beibupatb croco0sr
peuieHus 3a1a4y
npoheccCroHaIbHON
JeATETbHOCTH
MPUMEHHUTENBHO K Pa3IHYHbIM
KOHTEKCTaM

Oomue
-TOTOBHOCTh K TpyAy, OCO3HAHHUE LICHHOCTH
MacTepCTBa, TPYAOIIO0UE;
- TOTOBHOCTh K aKTUBHOH JICATCIHbHOCTHU
TEXHOJIOTHUECKOM u coIaabHON HAIIPaBIEHHOCTH,
CHOCOOHOCTh ~ MHHUIIMAPOBATH, INITAHUPOBATH U CAMOCTOSTEIILHO
BBITIOJTHATD TAKyH0 JIEATEIHHOCTE;
- UHTEpeC K pas3au4HbiM cdepam  npodeccroHaIbHON
JICSITENIbHOCTHU
- OBJIAJICHHE  YHUBEPCAJIbHBIMU YUCOHBIMH II03HABATEIIBHBIMU
JIEHCTBUSIMU :

a) 0a30BBIE JOTMYECKUE IEHCTBHUA:

-CaMOCTOSITENBHO (hopMyIpoBaTh,
podieMy, pacCMaTpHBaTh €€ BCECTOPOHHE
-yCTaHaBJIMBATb CymeCTBeHHLIfI IIpU3HAK WJIHW OCHOBAHUC IJIsA
CpaBHEHUS, KIacCU(UKAINKA U 0000ICHUS

-ONpenenarh IeTH JeITeIbHOCTH, 3aJaBaTh MapaMeTpel |
KPUTEPUHN MX JOCTHKEHHS

AKTyaJIM3upoOBaTh

- BBIBIATH  3aKOHOMEPHOCTH W TIPOTHBOpEYHS B
paccMaTpuBaeMBbIX SBICHHSAX

- BHOCHUTH KOPPEKTHBBI B  JICATENBHOCTb, OIICHHBATH
COOTBETCTBHE  pE3yJIbTaTOB  IIENsAM, OICHUBAaTh  PHCKH
TIOCIIE/ICTBUH JIeATEbHOCTH

- - pa3BUBaTh KPEATHBHOE MBIIUICHHE NpPU  pEIICHUH
YKU3HEHHBIX TIPOOIIeM

0) 6a30BBIC HCCIENOBATEILCKHAE NCHCTBHS:

- BIAJICTh HaBBIKAMH yYEOHO-HCCIIE0BATEIBCKON U MPOSKTHON
JIeITEIbHOCTH, HAaBBIKAMHU Pa3pelICHUSIIPOOIIEM;

- BBISBJISITH TPUYMHHO-CIICIICTBEHHBIC CBSI3M U AKTYalIU3UPOBATh
3a/a4y, BBIJBUIATh TUIOTE3Y €EPEIICHHUS, HAXOUTh apTyMEHTHI
JUTS JIOKa3aTeIbCTBA CBOMX YTBEPIKICHUH, 3a/1aBaTh MapaMeTphI
U KPUTEPUH PEIICHUS

- aHAJIM3UPOBaTh TIOJNYYCHHBIE B XOJAC PCIICHUS 3aJaud

PE3YyIbTATHI, KPUTHUYCCKU OLCHUBATb HUX JOOCTOBCPHOCTD,
MNPOrHo3upoOBaTh UBMCHCHUEC B HOBLIX YCJIOBHUSX,
- YMETh NEPCHOCUTH 3HaHUA B MO3HABATCIbHYIO nu

MMPaKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTHU

-BJIaJICTh METOJJAMHU JIOKA3aTENIbCTB, AJITOPUTMAMHU PEILICHUs 3a71ad;
-ymeHue (HOpMyIHPOBaThH ONMPECICHHUS, aKCHOMBI i TEOPEMBI
-IPUMEHSATh WX, IPOBOIUTH JOKa3aTeIbHBIE PACCYKICHUS B XOJ€
pelIeHus 3a1a9

- YMETh ONEPHUPOBAThH MOHSATHIMU: CTENEHb YWCIA, Jorapudm dmcna;
YMCHUE BBITIOJIHATH BBIUMCIIEHUE 3HAYEHUU u HpeO6pa3OBaHI/IH
BBIPQXCHUU CO CTEICHSIMU U Jorapupmamu, npeoOdpa3oBaHus JIPOOHO-
panroHaJIbHBIX BLIpa)KeHI/Iﬁ

- YMCTh OIICPpUPOBATH IMMOHATHUAMU: pPalHMOHAJIBHBIC, UPPALUOHAIBHBIC,
MOKa3aTebHBIE, CTENEHHbIE, JOrapu(GMUIECKUE, TPUTOHOMETPHUIECKHE
YpaBHCHUA U HEPABCHCTBA, UX CUCTEMBI

- YMEThb OIEpUPOBATh MOHITUSMU: (QYHKIMS, HEmpepbiBHAS (QYHKINS,

MPOU3BO/IHASA, TEpBOOOpa3Has, ONpPEAENEHHBI WHTETpal; yMeTbh
HaXONUTh  TPOU3BOJHBIE  DJEMEHTAPHBIX  (QYHKIMH, HCHONB3YS
CIIPaBOYHBIE MaTepuajbl; MCCIENOBaTh B MPOCTEHIINX CIydasx

(GYHKIIUM Ha MOHOTOHHOCTh, HAXOJUTh HAUOONBINUE W HAWMEHBIIHE
3HAYCHUS GYHKITHI; CTPOUTH rpaduKkd  MHOTOWIEHOB  C
UCIIONIb30BAHUEM amlllapata MaTeMaTWYecKoro aHaiu3a, MPHMEHSTh
MPOHM3BOAHYIO TPH PEIICHUH 3a]ad Ha JIBUKECHHE, peliaTh MPaKTHKO-
OpPHEHTHPOBAHHKIC 32/1a41 HA HAaOONBIITNE ¥ HAUMEHBIIINE 3HAYCHUS, HA
HaXOXKJCHHUE ITYTH, CKOPOCTH U YCKOPECHUS

- yMeTh ONEPUPOBATH MOHATHSMH: pallMOHAJbHAs  (YHKIUS,
MoKa3aTenpHas (QYHKOHS, CTereHHas (yHKIWs, JorapudMuaecKas
¢byHKOMS, TpUrOHOMETpHYeckne (yHKIUH, oOpaTHeIe (QYyHKIUY;
YMEHUE CTPOMTh TpaduKH HW3YYCHHBIX (QYHKIHHA, HCIOIb30BATh
rpaduKd TpH M3YYECHHH TMPOIECCOB M 3aBHCHMOCTEH, TPU pEIICHUH
3aJla4 M3 JPYTUX YYeOHBIX MPEAMETOB M 3a/1a4 W3 PeallbHON JKU3HH,
BBIpaXaTh (POPMYTaMU 3aBUCHMOCTH MEX]Ty BEITHUYMHAMHU;

- YyMeTh peliaTh TEKCTOBbIC 3aJayl pa3HbIX THUIMOB (B TOM YHUCIE HA
MPOLICHTHI, IOJM M YacTH, HA JIBWXKEHHE, padoTy, CTOMMOCTh TOBapOB

u ycCiyr, HaJoru, 3aJa4uu u3 obmactu yrpaBJICHUA JIMYHBIMHU H
CeMeHHBIMHU (1)I/IHchaMI/I); COCTaBJIATH BbIPpAKCHUA, YpaBHCHU,
HEPAaBCHCTBA W HUX CHUCTEMbI TII0 YCJIOBUIO 3aJdadyd, HUCCICAOBATDH

IMOJIYUCHHOC PCIICHUC U OLICHMBATH HpaBI[OHO,I[O6HOCTL PE3YJIbTATOB,

- YMCTb ONCpHUPOBATH IOHATUAMU: CPCIHECC apI/I(l)MeTI/I"ICCKOC,
MEauaHa, HauOOoJIbIIee U HAUMEHBIIIEE 3HA4YCHU, pa3sMax, AUCIICPCUs,
CTAHAAPTHOC OTKJIIOHCHUC YHCJIIOBOI'O Ha60pa; YMETh H3BJICKATDb,

¢




- yMeTh MHTETPUPOBATh 3HAaHUSA M3 PaA3HBIX IPEAMETHBIX
obnacreit

- BBIJIBUTaTh HOBBIE UJEH, NIPEIaraTh OPUTHHAIBHBIE MOIXO/BI
W pelleHHss ¥  CHOCOOHOCTP HMX  HCIIONb30BaHUS B
[I03HABATEIbHOWY COLIMAIIBHOM ITPAKTHKE

MHTEPIPETUPOBATh MHPOPMALHIO, MPEACTABICHHYIO B TabIMLAX, Ha
auarpammax, rpadukax, OTPaKaloUIyl0 CBOMCTBa  pealbHBIX
MPOLIECCOB U SIBICHUH; MPENCTAaBIATh WHPOPMAIUIO C TOMOIIBIO
TabJIUIl U JUarpaMm; HCCIEAOBaTh CTATUCTHYECKHE JTaHHBIE, B TOM
YHucle C TNPUMEHEHHEM TIpadUuecKuX METONOB U DIEKTPOHHBIX
CPEACTB;

- YMEThb ONEPUPOBATh IOHSATHAMU: CIIyYalHBIA ONBIT M CIIydalHOE
COOBITHE, BEPOSITHOCTH CIyY4ailHOrO COOBITHS; YMEHUE BBIYHCIATH
BEPOSITHOCTh C MCIIONB30BaHUEM TPadUUYeCKHX METOJIOB; MPHUMEHSIThH
(bopMyIBI CTIOKEHUSI B YMHOXKEHUSI BEPOSTHOCTEH, KOMOWHATOPHBIC
¢bakTel U (GOPMYINIBI TIPU pENIEHWH 3aj]ay; OLIEHHBATh BEPOSTHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO

CIy4alHBIMH  BEIMYMHAMH;  YMEHHE  MPHUBOAUTH  MPUMEPHI
MPOSIBIICHUS 3aKOHA OOJILIIMX YMCEN B MPUPOJHBIX MOOIIECTBEHHBIX
SIBIICHUSIX;

- yM€Th OIEPUPOBATH TOHATHSAMH: TOYKa, TMpsAMas, IUIOCKOCTb,
MPOCTPAHCTBO, JBYTPAHHBIM YTOJ, CKPEIIUBAIOLINECS TMPSAMBIE,
MapajuIeNbHOCTh W INEPIEHANKYISIPHOCTh HPSMBIX M IJIOCKOCTEH,
YTOJI MEKIY HPSIMBIMHU, YTOII MEXKIY HMPSIMOH M INIOCKOCTBIO, YTOll
MEXKIy IUIOCKOCTSIMH, pAacCTOSIHME OT TOYKH JO IUIOCKOCTH,
pacCcTOSIHUE MEXIY NPAMBIMH, PAacCTOSHUE MEXKIY IUIOCKOCTSIMHU;
YMEHHE HCIONb30BaTh IIPU PEILICHUM 3aJad H3ydeHHbIE (aKThl U
TEOpEMBbl IUIAHUMETPUHM; yMEHHME OLCHHUBATh pa3Mepbl OOBEKTOB
OKPY’KaroIlero MUpa;

- YMETb  OIEpPHpPOBATH  MOHATHSAMHM:  MHOTOTPaHHHMK,  CEUCHHE
MHOTOTpaHHUKa, KyO, mapajulenenunes, npusMa, nupamuaa, ¢urypau
NOBEPXHOCTh BpALICHUS, LWIMHAP, KOHYyC, Iuap, cdepa, Ce4eHUs
¢burypsl BpalleHus, IUIOCKOCTh, Kacaromascsi cepsl, LIUIHHIPA,
KOHyca, IUIONIafb TIOBEPXHOCTH IHPAMHIBL, TPHU3MBI, KOHYcCa,
OWIAHApPA, IUomans cdepbl, o00beM Kyba, MPSIMOYTOJIBHOTO
HapajuleNenunena, MUpaMHuIbl, TPU3MBI, LUIMHIPA, KOHYyca, Inapa;
yMEHHE H300pa’kaTb MHOTOTPAHHUKH M TIOBEPXHOCTH BpallleHUs, MX
Ce4eHUs OT pyKH, C TMOMOINBIO YEPTESKHBIX HHCTPYMEHTOB W
JIEKTPOHHBIX ~ CPEJCTB; YMEHHE paclo3HaBaTb CHMMETPHIO B
MIPOCTPAHCTBE; YMEHHE PaCclO3HABATh MPaBUIIbHBIE MHOTOTPAHHHKY;

- YMETb ONEPUPOBATh MOHATUAMH: IBW)KEHHE B IPOCTPAHCTBE,
noAo0Hble (GUTypsl B TMPOCTPAHCTBE; HCIONB30BaTh OTHOLICHHE
IomaAeil moBepxHocTeil 1 00beMOB NOAOOHBIX QUTYP MPH

pElIeHUN 3a/ay;

- YMCTb BBIUUCIIATH TCOMCTPUUYCCKUC BCIMYNHBI (I[J'II/IHa, yYroiu,
[




wiom@aas, 00beM, IUIOMAadb IMOBEPXHOCTH), WCIONB3YSl H3y4YCHHBIC
(bOopMyITBI B METOIBI;

- YM€Tb  ONEpPUpPOBaTh  MOHATHAMHU:  TPSAMOYrOjbHasg  cHCTEMa
KOOpJMHAT, KOOPJAMHATHI TOUYKH, BEKTOpP, KOOPAMHATHI BEKTOpa,
CKaJISIpHOE IMPOM3BEJCHUE, Yrojl MEXIY BEKTOpaMH, CyMMa BEKTOPOB,
MIPOU3BEJCHNE BEKTOpa Ha YMCIIO; HAXOAWUTh C IMOMOIIBIO U3yUYEHHBIX
(bopMyn KOOpAMHATBHI CEPEAMHBI OTPE3Ka, PACCTOSHHE MEXKIY IBYMS
TOYKaMU;

- yM€Thb BBIOMpaTh MOAXOMAIIMM W3YUYEHHBIH METOJ Ul peIIeHUs
3aJaud, paclo3HaBaTh MaTeMaTHYeckue (aKkThl U MaTeMaTHUECKHE
MOJIETM B TIPHUPOJHBIX W OOIIECTBEHHBIX SBIICHUSX, B HCKYCCTBE;
YMEHHUE IIPUBOUTH IIPUMEPBl MATEMAaTUYECKUX OTKPBITUI POCCUNCKON
Y MUPOBOI MaTeMaTU4ECKON HayKU.

- YMEeTh OINEPHpOBATH IOHATHSMH: OIpeNelIeHne, aKkChoMa, Teopema,
CIIEICTBHE, CBOMCTBO, TPHU3HAK, JOKA3aTelIbCTBO, PABHOCHIIHHBIC
(bOpMYyITUPOBKHY; yMEHHE (dbopMynupoBaTh obpaTtHoe W
MIPOTHBOIIOJIO)KHOE  YTBEP)KICHHE, MPUBOANTH  TPUMEPHI |
KOHTPIIPUMEpBI, MCIIOJIB30BaTh METOJ MAaTEeMAaTHYECKOW WHIYKLHH;
MPOBOIUTH JIOKA3aTECIBHBIE PpAcCYXKJEHUS TIIpH pEIICHUU 3a/ad,
OLICHUBATH JIOTHYECKYIO NTPaBIIIBHOCTE PACCYKICHH;

YMETb  ONEPUPOBATH  IOHATHUSAMHU: MHOXKECTBO, IOJMHOXECTBO,
olepany HaJ MHOXKECTBAMH; YMEHHE HCIIONIB30BATh TEOPETUKO-
MHOXKECTBEHHBIN ammapar JuId ONHCaHWs pealbHBIX MPOLECCOB H
SIBJIEHUW TIPU

peLIeHNH 3a7a4, B TOM YHCIIE U3 IPYTruX y4eOHBIX MPEeIMETOB;

- YMETh OIEpHPOBATh MOHATHAMU: Tpad, CBA3HBIN rpad, nepeso,

LUK, Tpad Ha IUIOCKOCTH; YMEHME 3aJaBaTh M OIUCHIBATH I'padbl
pasNuYHBIMU CTIOcO0aMH; HCIONB30BaTh Ipadbl MPH peLICHUU3aaay;

- yMeTb CBOOOAHO  ONEPUPOBATH  IOHATHUAMHU:  COUYETAHHUE,
NEPECTAaHOBKA, YHCJIO COYETAHUH, YMCIO NEPECTAaHOBOK; OMHOM
HeioToHa; yMeHune mpUMEHATH KOMOMHATOpHBIE (DAaKTBHl W
paccyKJIeHHs JUIsl pelleHus 3a/1a4;

-yMEThb OIEPUPOBATh MOHATUSAMU: HATYPAJIBHOE YHCIO, LEN0E YUCIIO,
OCTaTOK 10 MOAYJIIO, PAllHOHAIIBHOE YHCIIO, UPPAllMOHAIBHOE YHCIIO,
MHOKECTBA HATYPAJIBHBIX, LEIbIX, PALIMOHAIIBHBIX, JEHCTBUTEIBHBIX
YHUCeN; YMEHHE HCIONb30BaTh MPU3HAKU JEIUMOCTH, HaUMEHBIINH
OoO0IMI JenuTens W HaMMeHbllee oOliee KpaTHOE, alrOpUTM
EBknupa 1npu  pemieHuMu 3aa4; 3HAKOMCTBO C  pa3iMYHBIMU
MO3UIIMOHHBIMU CCTEMaMH CUUCIICHUS;

- YMCThb CBO60,Z[HO OIICPUPOBATL TMOHATHUAMHU: CTCIICHb C HCIbIM
[




MoKa3aTeseM, KOpeHb HaTypalbHOW CTEleHH, CTeleHb C PalMOHATBHBIM
MoKa3zaTeneM, CTemeHb C  JCHCTBUTENBHBIM  (BELIECTBEHHBIM)
nokaszareneM, JIorapuM YHucla, CHHYC, KOCHHYC M TaHTEHC
MPOU3BOJIBHOTO YUCIIA;

- YMETh  ONEpUPOBATh TOHSTHUSAMH: TOXACCTBO, TOXKIECTBEHHOE
npeoOpazoBaHue, YpaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHUH U
HEpPaBEHCTB, PAaBHOCWJIBHOCTh YpPaBHEHUI, HEPAaBEHCTB M CHCTEM,
palroHaJbHbIe, HWpPpalMOHAIBHBIE, TOKAa3aTelbHbIE, CTEICHHEIC,
norapuMHUUYecKue, TPUTOHOMETPUYECKUE YPaBHEHHS, HEPaBEHCTBA H
CHCTEMBI; YMEHHE pellaTh ypaBHEHUS, HEPABEHCTBA W CHUCTEMBI C
MIOMOIIBI0 PA3JIMYHBIX TPHEMOB; pellaTh YpaBHEHWs, HEPaBEHCTBA H
CHCTEMBl C TIapaMeTpoM; IPHMEHITH YpaBHEHMs, HEPaBEHCTBA, HX
CHCTEMBI JIJIsl pEllICHUs] MaTeMaTUIeCKHX 3a7lad U 3a]au U3

pasIMYHBIX 00JIACTe HAYKH W peajibHOW KU3HU

yMeTh CBOOOJHO OMNEpPUpPOBATh TOHATUSAMH: Tpapuk (QyHKIUH,

oOpaTtHast QYHKIWs, KOMIIO3MIUSA (DYHKIWH, JWHEWHas QYyHKIUS,

KBaJ[paTHYHast PYHKIMS, CTENEHHAs QYHKIHS C [EeIbIM TOKa3aTeNeM,

TPUIOHOMETPUUYECKHE (DYHKIUM, OOpaTHble TPUIOHOMETPUUYECKUE

(GyHKIMHM, TOKa3aTenbHas M Jorapudmuyeckas (QyHKINHM, yMEHHE

CTpouTh rpadukd (YHKIHMH, BBITOIHATE MpeoOpa3oBaHus rpaduKkoB

GyHKIIHIA;

YMEHHE HCIONb30BaTh Tpaduky (YHKIUH U1 H3Y4YEHHS MPOLECCOB
Y 3aBUCHMOCTEH IpU pEIIeHUH 3a7ad U3 APYIuX y4yeOHBIX MPEIMETOB
U W3 peaJbHOM JXW3HM; BBIPaXaTb (HOpMynaMu 3aBUCUMOCTH MEKIY
BEJINYUHAMY;

yMEHHE CBOOOJHO ONEPUPOBaTh IOHATHUSMHU: HYETHOCTh (YHKLUH,

HNEPUOANYHOCTE (DYHKIUH, OTPAHUYIEHHOCTH (DYHKLIUH, MOHOTOHHOCTh

¢byHKIEH, O3KCTpeMyM GYHKOHH, HaWOONbIlee W HaWMEHbIIee

3HaYeHus (QYHKOMH HAa TPOMEKYTKE; YMEHHE IPOBOIHUTH

WCCIIeZIOBaHNE (PYHKIINN;

YMEHHE HCIONb30BaTh CBOWCTBA M IpadMKu (QYHKIMH IJIs pelieHus
yYpaBHEHUH, HEPaBEHCTB M 33jJad C IapaMeTpamH; H300pa)xxaTtb Ha
KOODJMHATHOM  IJIOCKOCTH  MHOXECTBA  PELICHUH  ypaBHEHUH,
HEPaBEHCTB U UX CUCTEM;

- yMeTh CBOOOIHO OINEPUPOBaTh MOHATHSIMHU: IOCIIEI0BATENbHOCTD,
apupMmernyeckass =~ Iporpeccus,  TIeOMeTpUUecKass  Iporpeccus,
OeckoHEUHO yObIBaolIas TEOMETpPUYECKas MpOrpeccus; yMeEHHUe
3aJaBaTh  IOCJEJOBATENBHOCTH, B TOM YHCIE€ C  IIOMOILIBIO

PEKYpPEHTHBIX GOPMYIT;

- YMETh OIIEpUPOBATh IOHATHSIMH: HENPEPBIBHOCTh  (YHKIHUHM,
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acUMMNTOTHl Tpaduka QyHKIMH, TepBas M BTOpas MPOU3BOAHAS
(GYHKIIUH, TEOMETPUYECKUN U (DU3NUYECKUI CMBICT MPOU3BOAHOM,

- mepBooOpa3Hasi, ONMpeACTCHHbI HHTETpal, yMEHUE HaXOAUTh
acUMINTOTHl Tpaduka (QYHKIMH; YMEHUE BBIYMCISATH HPOU3BOAHBIC
CYMMBI, TIPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (BYHKIUH, HAXOIUTh
ypaBHEHHUE KacaTelbHO! K rpaduKy QyHKINM;

YMEHHUE HCIONb30BaTh MPOU3BOJHYIO JUIsI HCCIenoBaHHUS (DYHKIWH,
JUISL HAXOXKJCHUSI HAWTYYIEro PElIeHUs B MPUKIATHBIX, B TOM YHCIIE
COIMAIILHO-DKOHOMHYECKUX M (PU3MYECKUX 3ajadax, JJIs OnpeeseHus
CKOPOCTH M YCKOPCHHUS;, HAXOAWTh IUIOMIAJU H 00beMbl (QUTYp C
MOMOIIBI0  WHTErpaia; NpPUBOJUTH NPUMEPHl  MaTEeMaTHYECKOTO
MOJISTTMPOBAHUSL C MOMOILIBIO T PepeHTUANTBEHBIX YPaBHEHUIA;

- YMETh ONEpPUPOBATH MOHSATHIMHU: KOMILJIEKCHOE YHUCIIO, CONMPSIKEHHBIC
KOMIUIEKCHBIE YHCIIa, MOJYJIb H apTyMEHT KOMIUIEKCHOTO 4ncia, hopma
3aIMCcH KOMIUIEKCHBIX YHcell (TeoMeTpryecKas, TPUrOHOMETpHYECcKas U
ajreOpanyeckas); yMETh IIPOU3BOAUTh apU(METHUECKUE JICHCTBUS C
KOMIUIEKCHBIMUA ~ YUCIIAMH, TPUBOJIUTH TPHMEPHI  HCIOIB30BAHUS
KOMIIJIEKCHBIX YHCEJ;

- YMETb CBOOOJIHO OIIEpUPOBATh IIOHATUSIMU: CpefHee apu(pMETHIECKOE,
MenuaHa, HauOoJblllee M HauMEHbIee 3HA4YEHMs, pa3Max, TUCIIEpCHs,
CTaHJAPTHOE OTKJIOHEHME AJIsl OMMCAHUS UYUCIOBBIX JAHHBIX; yMEHHE
UCCIIe/IOBAaTh CTAaTUCTUYECKUE JIaHHbBIE, B TOM YHUCIE C IPUMEHEHHEM
rpaMuecKuX METONOB U  JJIEKTPOHHBIX CPEACTB; TpaduuecKu
UCCIIEIOBATh COBMECTHBIE HAONIONEHHS C TIOMOILBIO JHArpaMMm
pacceMBaHUs U JIMHEHHOMN perpeccuu;

YMETh  HaxXxOOUTh BEPOATHOCTH COOBITMH C  HCIOJNBb30BaHHEM
rpaM4ecKuX METOAOB; NPHUMEHSITHh IJIs peuleHus 3amad  (Gpopmysibl
CIOKEHWUS W  yMHOXEHHS  BeposTHOcTeH, Qopmymy  momHOM
BEpOSTHOCTH, Qopmyrny bepHymn, KomMOMHaTOpHBIE (HAKTHI U
GbopMynBl; OLIEHMBATH BEPOSTHOCTH pPEAJbHBIX COOBITUH; yMEHHE
OIlEpUPOBaTh MOHSATUAMH: CilydailHas BeJIMYMHA, paclpeeieHue
BEPOSITHOCTEH, MaTeMaTHUYECKOE OXHJIAaHHUE, TUCIIEPCHsl U CTaHAAPTHOE
OTKJIOHEHHWE CIy4YalHOH BEIMYMHBI, (YHKUUU pPACHpPEAENeHUs] |
IUIOTHOCTH ~ PAaBHOMEPHOI'O,  IOKA3aTEJbHOTO W HOPMAaJIbHOTO
pacrpefiesieHnii; yMEHHME  HCIIOJb30BAaTh  CBOMCTBA  H3YyYEHHBIX
pacripeniefieHuii Uil pelIeHus 3ajad; 3HAKOMCTBO C MOHSITHAMU: 3aKOH
OONBIIMX 4YHCEN, METOAbl BHIOOPOYHBIX HCCIENOBAHUM; YMEHHUE
OPUBOIUTH TNPUMEPHl  NPOSIBIICHUS 3aKOHA OONBLIMX YHCEl B
HPUPOAHBIX U OOIIECTBEHHBIX SBICHUSIX;

- YMCTb CBO6OZ[HO OIICPUPOBATL TTOHATHAMM: TOYKaA, HpAMaid,
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TJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, Y4, TMJIOCKHH YroJ, ABYTPaHHBINA
yroj, TPeXIpaHHBIA YToJ, T[epeceKarolfecs, napaieibHble H
CKpPEIIMBAIOLINECS] TPsMblE, MapajuieNbHOCTh U MEPIEHAUKYISIPHOCTh
IPSAMBIX U IIOCKOCTEH, Yrojl MEXAY IPSIMBIMH, YIOJ MEXIY IMPAMOU U
TUIOCKOCTBIO, YTOJl MEXAY IUIOCKOCTSIMH;, YMEHHE HWCIOJIb30BaTh MpPH
pellieHnn 3ajiad W3y4deHHbIe (DaKThl M TEOpeMbl TUIAHUMETPUU; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHpPE, YMEHHE
OIICPUPOBATHL IMOHATUAMU: MHOI'OIrpaHHUK, CEYCHUC MHOI'OIr'paHHHKA,
NpaBWIBHBI ~ MHOTOTPaHHUK, TIpU3Ma, mupamuna, ¢urypa u
MOBEPXHOCTh BpalICHWs, IHUJIMHJD, KOHYyC, Imap, cdepa, pa3BepTka
MOBEPXHOCTH, CEYEHHUS KOHyca W IMIMHIpPA, MapajuieibHbIE OCH WIIH
OCHOBAaHMIO, CEUEHHME IIapa, IJIOCKOCThb, Kacaromasica cdepsl,
nUIMHApa, KOHYCa; YMCHHUEC CTpPOUTH CCUCHNUEC MHOI'OrpaHHUKa,
n300pakaTh MHOTOIPAHHHKH, (UIYPHl M TIOBEPXHOCTH BpAIlCHUS, WX
CCUCHHUsA, B TOM YHUCIC C IOMOIIBIO JJICKTPOHHBIX CPEIACTB;, YMCHHEC
MPUMEHSTH CBOHCTBA TEOMETPHUECKUX (PUTYP, CAMOCTOSITEILHO

- (hopMYITMpPOBATh OIPEACICHUS] N3ydaeMbIX (UTYD, BBIIBHIaTh
THIIOTE3bI O CBOMCTBAX M TPH3HAKax TEOMETPHUYECKUX QHryp,
O00OCHOBBIBaTH ~ WJIM  ONpOBEpraTb  HX; yYMEHHE  IPOBOAUTH
Kraccupukanuioo (QUryp IO Ppa3NUYHBIM IPH3HAKAM, BBIOIHSITH
HE0O0XOIMBIE JIOTOIHUTENBHBIC TOCTPOCHNS;

- yMeTb CBOOOJHO OIEPUPOBATH MOHATHAMH: IUIOMAAb (UTYPHI,
00beM (UTypbl, BENUYMHA yIia, PACCTOSHUE OT TOYKH JI0 TIOCKOCTH,
pacCTOSHUE MEKIY NPSAMBIMH, PACCTOSHHE MEXIY IIOCKOCTSIMH,
Iomaab cepsl, IO b MOBEPXHOCTH MHPAMUIBL IIPU3MBI, KOHYCA,
WIMHApPa, O00BbeM Ky0a, TPsSMOYrOJBHOrO  IapajulesIeruIesa,
NUPaMU/BL, TPU3MBI, OWIMHIpA, KOHYCa, IIapa; yMEHHE HAXOIHUTh
OTHOIIIEHUE 00HEMOB MO OOHBIX (PUTYP;

- yMeTb  CBOOOMHO  ONMEPHPOBATH  IOHATHAMH:  JIBIDKCHHE,
napajuleNibHbI  TePeHOC, CHMMETpHsS Ha IUIOCKOCTH U B
MPOCTPAHCTBE, TIOBOPOT, MPEOOpa3OBaHUE MOMOOMS, MOMO00HBIE
(Gurypel; ymMeHue pacrio3HaBaTh paBHbIE M MOAOOHBIC (UTYPHI, B
TOM 4YHCIE B TIPHPONE, WCKYCCTBE, apXHUTEKType; YMEHHE
UCIIOJIb30BATh reOMEeTPHYECKUE OTHOIIICHUS, HaXO/IUTh
reOMEeTpUYECKUE BEIMYUHBI (JUIMHA, yroll, IUIONa]gb, 00BEM) MpH
pelIeHnH 3a7a4 M3 JPYrHX Y4eOHBIX NPEAMETOB W M3 peajbHON
JKU3HH;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHSMU: TMPSIMOYTONbHAsS
cUCTeMa KOOpDAMHAT, BEKTOpP, KOOPIMHATHI TOUYKH, KOOPAHHATHI

BCKTOpP4, CyYMMa BCKTOPOB, IPOU3BCACHHUEC BCKTOpAa Ha 4YHUCIO,
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pasjloKeHue BEKTOpa 1o 0asucy, CKaJIpHOE IPOU3BEICHHE,
BEKTOPHOE TMPOU3BENCHUE, Yrod MEXAy BEKTOpaMH; YMEHHE
HCIIONIb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METON MJIsi PElICHUS
FCOMETPUYCCKUX 3a7ad M 3ajad JAPYrMX YYEeOHBIX MPEIMETOB;
OIEPUPOBATh MOHATUAMU: MaTpuIa 2X2 u 3X3, ONpeneInuTelb
MaTpPHIIbI, TEOMETPUUECKUN CMBICI ONPEICIUTEINS;

- YMETh MOJICIUPOBATh pPeaIbHbIC CUTYaIlUU Ha S3bIKE MAaTEMATHKH;
COCTaBJISITh BBIPAKCHHUS, YPaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI I10
YCIIOBUIO 3a]Ia4H, UCCIIENOBATh TIOCTPOCHHBIE MOJICIH C
HCITOJIb30BAHUEM ammapara anredpsl, WHTEPIPETHPOBATH MMOTYICHHBIN
pe3yNIbTAT; CTPOUTHh MATEMATHUECKUE MOJIEITH C TIOMOIIBIO
TEOMETPUUECKUX TOHSATHUN W BEIMYMH, PEIIaTh CBA3AHHBIC C HUMHU
MPAKTUYECKUE 33]IaYH; COCTABIISATH BEPOSTHOCTHYIO MOJIEIH U
WHTEPIPETUPOBATH MONYUYCHHBIN pe3yiIbTaT; peniaTh IPUKIagHbIC
337291 CPEICTBAMHA MAaTEMAaTHIECKOTO aHAJIN3a, B TOM YHCIIe
COLIMAIbHO- 9KOHOMUYECKOT0 U (PU3UYECKOr0 XapaKTepa,

- YMEHHE BBEIOMPATH MOAXOMAIINN METO IS PEIICHUS 3a/1a4u;
MOHWMaHWe 3HAYUMOCTH MaTEMATHKH B U3yYeHUU TPUPOAHBIX U
OOIIIECTBEHHBIX MPOIIECCOB U SIBICHUI; YMEHNE PAcIlO3HABATh
MPOSIBJICHE 3aKOHOB MaTEeMaTHKH B MICKYCCTBE, YMEHUE IPHUBOANTH
MPUMEPHI MATEMATUUYECKUX OTKPBITUM POCCUICKON U MUPOBOM
MaTeMaTUYECKON HayKU

OK 02. HMcnons3oBath
COBpEMEHHBIE CPEe/ICTBA
MIOMCKA, aHAJIN3a U
MHTEpIpeTany HHPOPMAIUU
1 nHGOPMaIOHHBIS
TEXHOJIOTHU JUTS BBIIOIHEHUS
3aa4 nmpodeccuoHaIbHON
JESTENbHOCTH;

B ob6nactu ieHHOCTH Hay4HOIO ITO3HAHUS:
-c(hopMHUPOBAHHOCTD MHPOBO33pEHUS,
COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKH U
OOILECTBEHHOM IPAKTUKU, OCHOBAaHHOI'O Ha IHAJIOre KYNIbTYp,
CIOCOOCTBYIOLIETO OCO3HAHMUIOCBOETO MECTA B MOJIHUKYJIBTYPHOM
MHUDE;

- COBEpPILICHCTBOBAHUE S3BIKOBOM M YWTATENBCKOW KYJIbTYPHI
KaK CpEeICTBa B3aMMOICHUCTBHS MEXKOY JIOABMU U ITO3HAHUS
MUDa;

OCO3HAaHWE LEHHOCTH HAay4YHOH JeATeIbHOCTH,

OCYHICCTBJIATL HPOCKTHYHO H
HCCICAOBATCIIbCKYIO ACATCIbHOCTE MHAWBUAYAJIbHO WB I'PYIIIC.

OBnaneHrie yHUBEPCAIGHBIMHA YY€OHBIMH IO3HABATEIHHBIMU
JNEHCTBUSIMU:

T'OTOBHOCTB

B) paboTa ¢ nH(popMaLrei:
- BJIAZIETh HABBIKAMH IOJIY4YEHHUS WH(OPMALMHU W3 UCTOUHUKOB

- yMeThb  ONEPHUPOBATH panuoHaNbHAs — QYHKITHSL,
MoKa3aTeldbHast (QYHKIUS, CTerneHHas (QyHKOWs, JorapudMudeckas
(GyHKIHS, TPUTOHOMETprUYeckre QYHKITNHN, 0OpaTHbIE QYHKINN; YMEHHIE
CTpouTh TpadUKid H3YYEHHBIX (YHKIUA, HMCIIONB30BaTh TpaduKd TPU
W3y4YCHUU TPOLIECCOB M 3aBUCHMOCTEH, MPU PEIICHUU 3a1a4 U3 JAPYTHUX

IIOHATHAMU

y4eOHBIX HPEIMETOB M 3aJad W3 PEaTbHOW KHM3HM; BBIPAXKaTh
dbopMynamMu 3aBUCHMOCTH MEXIY BEINIMHAMY;
- yYMeThb OIEpUPOBaTh IMOHATHUSAMHU: TOXKAECTBO, TOXIECTBEHHOE

npeoOpa3oBaHue, ypaBHEHWE, HEPAaBEHCTBO, CHUCTEMa YypaBHEHHWH W
HEPaBEHCTB, PaBHOCUIBHOCTh YpaBHEHUH,
palnMoHaNbHbIE, WppPAlMOHANIbHBIE, MTOKa3aTellbHbIEe, CTEIEHHBIE,

norapuMHUYECKHe, TPUTOHOMETPUYECKNE YpaBHEHUS, HEPaBEHCTBA U
CHCTEMBI,

HEPABCHCTB M CHUCTEM,

YMETh peIIaTh YpPaBHCHUSA, HCPABCHCTBA W CHUCTEMbBI C
IMOMOIIBIKO PAa3JIMYHBIX HNPHUEMOB; PCIIATh YPABHCHHA, HCPABCHCTBA U
CUCTCMbI C MapaMeTpoOM; MNPHUMCHATL YpPAaBHCHUS, HCEPABCHCTBA, HX
CHUCTCMBI IJId PCHICHUA MATCMAaTUUYCCKHUX 3aJa4d WU 3aJad U3 paBJ'H/IlLIHLIX
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Pa3HBIX TUIIOB, CAMOCTOSITEIILHO OCYIIECTBISATh IIOUCK, aHAJIN3,
CHCTEMAaTH3allI0 M MHTEPHPETAlnI0 MHPOPMAIMK Pa3THYHBIX
BUJIOB 1 (hopM mpeacTaBiIeHMs;

- co3JaBaTb TEKCTHI B PasIMuYHBIX (QopMatax C Yy4eToM
HazHaueHWs WHGOOpMANMK U UENEBOH ayIUTOpUH, BHIOMpas
ONTHUMATIbHYIO OPMY MPEJCTABICHUS U BU3YyaTU3allHH;

- OLIEHUBATDH JJOCTOBEPHOCTD, JIETHTUMHOCTEUH(OPMALINH, €€
COOTBETCTBHE ITPABOBBIM UMOPAIbHO-ITUYECKUM HOPMaM;

- HCIOJIb30BaTh

cpencTBa uH(pOpMaIMOHHBIX u

KOMMYHUKAIIMOHHBIX TEXHOIOTHI B PEUHICHNU KOTHUTHUBHBIX,

KOMMYHUKAaTUBHBIX H OpraHu3anuOHHbIX 3a1a4 C
coOrO/IeHNEM TpeboBaHMit 3PrOHOMHKH, TEXHUKH
0e30MacCHOCTH, TUTHUEHBI, PECypCcOCcOepeKeHHsl, TPABOBBIX U

3THUYECKUX HOPM, HOPM HMH(POPMAIIMOHHON 0€30MacHOCTH;

- BJIAACTb HaBBIKaMHW PACIIO3HABaHUWA W 3alIUThI I/IH(i)OpMaHI/H/I,
HHPOPMAITHOHHON 0€30IaCHOCTH

JUYHOCTH

obnacTell HAyKU M peabHOM KU3HU;

- yMeTb CBOOOJHO ONEpUPOBATH MOHSATHSIMU: JABKEHHE, TapasieIbHbIH
MEPEeHOoC, CHUMMETPUSl Ha IUIOCKOCTH M B MPOCTPAaHCTBE, IOBOPOT,
npeoOpazoBaHue MoMo0Ms, TMOmoOHBIe (UTYPBI; YMETh pacrlo3HaBaTh
paBHBIE U TOJOOHBIE (DUTYpPHI, B TOM YHUCIE B MpPUPOIE, HCKYCCTBE,
APXUTCKTYPC, YMCTb HUCHOJB30BAaTh TI'COMETPHUYCCKHUEC OTHOIICHUA,
HAXOJUTh F€OMETPUYECKUE BEMYMHBI (JUIMHA, YroJ, IUIOMaab, 00beM)
NIPY PEIICHUH 3a]a4 U3 JPYruX y4eOHBIX IPEAMETOB B U3 peabHOM

OK 03. IIimanupoBaTh 1
peanu30BBIBATH COOCTBEHHOE
npodeccruoHaasHoe U
JUYHOCTHOE PAa3BHUTHE,
MPEANPUHUMATENBCKYIO
JeSTELHOCTh B
npodeccroHaNbHOM cdepe,
HCIIONIb30BATh 3HAHHUSI 11O
(hMHAHCOBOI TPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIUAX

B oGmacti 1yxoBHO-HPaBCTBEHHOT'O BOCHTUTAHUS:
- chOpMHUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHHS, 3THYECKOTO
MTOBE/ICHUS;

- CHOCOOHOCTH  OIIEHWBAaTh  CUTYallMl0o |
pelieHus,  OPUEHTHPYSACh  Ha

HPABCTBECHHBIC HOPMbBI U ICHHOCTH,

IpUHHUMAThb

OCO3HAaHHBIC MOpaJIbHO-

- OCO3HaHHE JHMYHOI'O BKJIaJa B IOCTPOEHHE YCTOMYMBOIO
Oyny1wero;

- OTBETCTBEHHOE OTHOILIEGHHE K CBOUM pPOAUTENSIM M (HIIH)
IpYyrMM  4WIEHaM CEMbHM, CO3JaHHI0 CEMbM Ha OCHOBE
OCO3HAHHOIO MpPUHSTUS LEHHOCTEH CEeMEHHOH KU3HH B
COOTBETCTBUU C TpaguLusAMH HapoaoB Poccuu;

OBnageHue YyHUBEPCAIbHBIMU PEryISITHBHBIMH JEHCTBUSIMU:

a) caMOOpTaHu3aLus:

- CaMOCTOSITEIIBHO OCYLIECTBIIAThH MO3HABATEIbHYIO
NeATEeIIbHOCTD, BBISIBJISTH IPOOJIEMBI, CTABUTH U (POPMYIHPOBATH
cOOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHON JAEITENBHOCTH H
JKU3HEHHBIX CUTYyallUsX;

- CaMOCTOSTENIFHO COCTAaBJAATh IUIAH PEIIEHHs NpPOOJIEMBI C

- yMeTb OIIepUPOBATh HOHATHSMU: paloHaIbHBIC,
UppaoOHANbHBIC, ITOKa3aTelNbHbIC, CTEHNEHHBIC, JIOrapu(MHUYECKHE,
TPUTOHOMETPUYECKHE YPaBHEHHS U HEPABEHCTBA, X CHCTEMBI;
- yYMETb  OIIEpPUpPOBATH MHOTOTpaHHHK,

MHOTOTpaHHUKA, KyO, MapauleNenumnes], Ipu3Ma, nupaMuaa, Gurypa u
HOBEPXHOCTh BpAIleHUS, IIMIIMHIP, KOHYC, Iap, cdepa, cedeHns Guryps
BpaIlleHNs, IUIOCKOCTh, Kacaromasics c¢epsl, MWINHApA, KOHYca,
IUIOIIAb TOBEPXHOCTH TIMPAMUJBIL, TPHU3MBI, KOHYyCa, IMJIMHJPA,
mwiomanas cdepbl, 00beM Kyba, NPSAMOYTOIBHOTO MapailieNenunesa,
NUpPaMUBL, TPU3MBI, OWIMHIpPA, KOHYyca, IIapa; yMEHHEe H300pakaTh
MHOTOTPaHHUKH W TIOBEPXHOCTH BpAICHUS, MX CEYEHHS OT DPYyKH, C
TIOMOIIBIO YEePTEKHBIX MHCTPYMEHTOB M DJIEKTPOHHBIX CPEICTB; YMETh
YMETh pacIio3HaBaTh

IIOHATHAMU CCUCHHUC

pacrnodHaBaTb CHMMCETPUIO B IIPOCTPAHCTBC;
MMPpaBUJIbHBIC MHOTI'OI'PAHHUKH,

- YMCTh OIICPpHUPOBATH IMOHATUAMU: MMPAMOYT'OJIbHAA CUCTEMa KOOpPJAUHAT,
KOOpAWHATBI TOYKH, BCKTOpP, KOOpJAWHATBI BCKTOpPa4, CKAJAPHOC
MMPOU3BCACHUC, YT'OJI MCKAY BEKTOpAMU, CYMMAaBCKTOPOB, IIPONU3BCICHUC
BCKTOpa Ha YHUCJIO, HAXOAWUTL C TIOMOLIBKO HM3YYCHHBIX (bOpMy.]'I
KOOpPAMHATLI CEPCANHBI OTPE3KaA, paCCTOAHNUEC MCKAY ABYMS TO"IKaMII/I

\




Y4ETOM HMMEIOIINXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U
MIPEANIOYTEHMI;

- 1aBaTh OLIEHKY HOBBIM CHUTYallMsIM;

CHOCOOCTBOBaTh (DOPMUPOBAHHMIO M TPOSBJICHUIO IIUPOKOH
SPYAMILIMK B Pa3HbIX 00JIACTAX 3HAHMIA, IMOCTOSIHHO IOBBIIIATH
CBOM 00pa3oBaTeNbHBIN U KYJIBTYPHBIH YPOBEHD;

0) CaMOKOHTPOJIb:

HCIIOJIb30BAThL IIPHUEMBI pe(i)J'ICKCI/II/I A4 OUCHKU CUTyaluHu,
BHIOOpA BEPHOTO PEIICHHUS;

= YMETb OHLCHHUBATL PHUCKU W CBOCBPEMCHHO IIPHHHUMATH
peUICHUA 1O UX CHUIKCHUIO,

B) SMOIIMOHAIBHBIN WHTEJIJICKT, MpeAnoiararouui
c(hopMHPOBAHHOCTH:
BHYTPEHHEM  MOTHMBAallM{, BKIIOYAKOLIEH  CTpEeMJIEHHE K

JIOCTUKEHUIO 1LEIU U YCIEeXy, ONTUMHU3M, HHUIIMATUBHOCTD,
YMEHHUE JIEUCTBOBATH, UCXOS U3 CBOMX BO3MOYKHOCTEW;

- DMIIATUH, BKIJTIOYAFOIIICH CIIOCOOHOCTh IMOHUMATh
SMOIMOHAJIBHOE COCTOSHUE JPYTHMX, YYUTHIBaThb €ro Ipu
OCYIIICCTBJIICHUM KOMMYHHKAIIAH, CITIOCOOHOCTh K COYYBCTBHUIO U
CONEPEKUBAHUIO;

- COIMAJIbHBIX HaBBIKOB, BKITIOYATOITHX
BBICTPaMBaTh OTHOIICHHWS C APYTUMH JIIOIBMH, 3a00THUTHCS,
MPOSIBIIATh UHTEPEC U pa3peliaTh

KOH(DIIUKTHI

CIIOCOOHOCTH

OK 04. DddexTnBHO
B3aMMOJICHCTBOBATH U
paboTaTh B KOJIJIEKTHBE
Y KOMaHJie

- TOTOBHOCTH K CaMOpPAa3BUTHIO, CaMOCTOSTEIBHOCTH U
CaMOOIPEACICHUIO;

-OBJIaJICHUE HABbIKAMU Y4e€OHO-HCCIIEN0BATENbCKOM, MPOEKTHON
U COLMAIBHOM NesSTeNbHOCTH;
Osnanenue YHHUBEPCAIbHBIMU
JNEUCTBHAMH:

0) coBMecTHas IeITEIbHOCTE:

- TNOHUMAaTh W HCIOJIB30BaTh HIPEHMYIIECTBA KOMAaHIHOHW H
WHAWBUAYaJIbHON paboThl;

- IPUHUMATh LIETH COBMECTHOM JESTeIbHOCTH, OPTaHN30BLIBATh
U KOOPAMHUPOBATH AEHCTBUS MO €€ JAOCTUIKEHHUIO: COCTaBIAThH
IJaH JEHCTBHM, pachnpenensaTb poiad ¢ YYEeTOM MHEHUH
YYaCTHUKOB OOCYKJIaTh Pe3yJIbTaThl COBMECTHOM padoThI;

- KOOPAMHUPOBATH U BBIIOIHATE PA0OTY B YCIOBHSX PEATBHOTO,
BHUPTYaJIbHOT'O 1 KOMOMHHUPOBAHHOT'O B3aUMOCHCTBHSI;

KOMMYHUKAaTHBHBIMHA

- YMETh ONEPUPOBATh MOHATHUSIMH: CIy4dalHBIA ONBIT U CiIy4ailHOE
COOBITHE, BEPOATHOCTh CIYYaHHOTO COOBITHS; YMETh BBIYHCIATH
BEPOSTHOCTh C HCIIOJb30BaHWEM T'paUUecKuX METOIOB; IPHUMEHSTH
(GOpMyIBI CIIOKEHUST W YMHOKEHHS BEPOSTHOCTEH, KOMOMHATOPHBIE
GaxkTel W (GOpPMYNBI TIPH pEIIeHWH 3a7ad; OLEHHWBATh BEPOSTHOCTH
peabHBIX COOBITHI; 3HAKOMCTBO CO CITy4allHBIMH BEIMYNHAMH; YMCHUE
NPUBOAUTH MIPUMEPHI MTPOSIBIICHHS 3aKOHA OOJNBIINX YHCET B PHPOIHBIX
U OOIIIECTBEHHBIX SBICHUSX;

- yMeThb CBOOOJTHO ONEPHPOBATH MOHSATHUSMH: CTEHEHb C IIEIBIM
HOKa3aTeleM, KOPeHb  HAaTypaJbHOH  CTEMEeHW,  CTeNeHb  C
pallOHANBHBIM ~ TIOKa3aTeleM,  CTeleHb  C  JICHCTBHUTEIBHBIM
(BellecTBEHHBIM) IOKa3aTelieM, JiorapupM uuciia, CHHYC, KOCHHYC WU
TaHTE€HC POU3BOJILHOTO YUCIIA;

- yMeTb CBOOOJHO ONEPUPOBAaTh NOHATHAMHU: Tpaduk QyHKIMY,
obpatHast (yHKUHMs, KOMIO3ULMs (YHKUMH, JuHeWHas QYHKIHS,
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- OCYILECTBIISITh TMO3UTHBHOE CTPATErMYECKOE IIOBEICHHE B
Pa3IMYHBIX CUTYalHUsX, MPOSIBIISATH TBOPUECTBO H BOOOPaXKEHHE,
OBITh HHUIUATHBHBIM

OgnajeHue yHUBEPCANBbHBIMU PEryJISITUBHBIMU ICHCTBUSMU:

T') IpUHATHE ce0s U APYTUX JHoACH:

- IPUHUMATh MOTUBBI U apPTYMEHTBI JPYTHX JIIOJICH NP aHAIN3e
pe3yIbTaTOB JIESITENIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JAPYTUX JIO/ICH Ha OMINOKH;

- pa3BUBaTh CIOCOOHOCTH NMOHWMATh MHUP C TIO3WUIHMH JPYroro
YeJI0BeKa;

KBaJpaTHyHast (YHKUMS, CTerneHHas (DYHKOMS C LeNbIM IOKa3aTeneM,
TPUTOHOMETpUYeCKHe  (YHKUIUH, OOpaTHbIE TPUTOHOMETPUYECKHE
¢GyHKIMYM, TOKa3aTenbHas W Jorapudmuueckas ¢GYHKUWUH; yMETh
CTpOUTHh Tpaduku (QYHKIHH, BBHIIONHATH MPeoOpa3oBaHUsl TpadUKOB
byHKuuMi;

- YMETh UCIMOJB30BaTh rpaduku (YHKIUH A U3yYeHHS HPOLIECCOB H
3aBHCHMOCTEH NPH pelIeHnH 3a7ad U3 APYTUX yU4eOHBIX TPEIMETOB U U3

pealbHOM JKM3HM; BBIpaXaTh (QOpMYyIaMHd 3aBHCUMOCTH MEXIY
BEIIMYMHAMY;
- CcBOOOJHO  OMEPUPOBATh  TMOHATHSAMHU:  YETHOCTh  (YHKIIWH,

NEPUOMYHOCT (YHKIIUU, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTBH
GyHKIMH, 3KCTpeMyM (YHKIMM, HAMOOJbIICe U HAMMEHbBIIICE 3HAUCHHUS
(GYHKIIUHM Ha POMEXYTKE; YMETh MPOBOJANTH UCCIeloBaHNe (DyHKIINY;

- yMETh WCIOJIb30BaTh CBOWCTBA M Tpapuku (DYHKIUH JUIS pelieHus
YpaBHEHWH, HEPaBEHCTB W 3aJad C IapaMerpaMu; H300pakaTh Ha
KOOpAMHATHOM  IIJIOCKOCTM  MHOXECTBA  PEUIEHUH  ypaBHEHMIA,
HEPaBEHCTB M UX CUCTEM

OK 05. OcymecTBisTh
YCTHYIO ¥ IICBMEHHYIO
KOMMYHUKAIIHIO Ha
TOCYJIapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢
Y9€TOM OCOOEHHOCTE!
COITMATBHOTO ¥ KYJIBTYPHOTO
KOHTEKCTa

B oGmacTi 5cTeTHYECKOro BOCIIUTAHMS:

3CTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYas 3CTETHKY ObITa,
HAay4yHOr0 M TEXHHYECKOrO0 TBOPYECTBA, CIIOpTa, TPyAa M
00IIIECTBEHHEBIX OTHOIIEHHUH;

CHOCOOHOCTh BOCIPUHUMATh pa3IMyYHbIe BHIBl HCKYCCTBA,
TPaJUIid M TBOPYECTBO CBOETO W JAPYIMX HAPOJOB, OIIYIIAThH
SMOIMOHAIILHOE BO3/ICHCTBHE UCKYCCTBA;

YOKIICHHOCT, B 3HAYAMOCTH JUISI JIMYHOCTH U OOIIeCTBa
OTEUECTBEHHOTO W  MHUPOBOTO  HMCKYCCTBA,  JTHHUYECKHX
KYJBTYPHBIX TPaJUIMHA U HAPOTHOTO TBOPYECTBA;

TOTOBHOCTh K CAMOBBIPOKCHHIO B PA3HBIX BHJAX HCKYCCTBA,
CTpEMJICHUE MPOSBIIATH KA4eCTBA TBOPUECKOM JTUYHOCTH;
OsBnazenue YHHBEPCATbHBIMA KOMMYHHUKATHBHBIMU
JICHCTBHUSIMU:

a) obIIeHHe:

OCYIIECTRIIATH KOMMYHHKAIIUH BO BCEX cepax KU3HU;
pacrno3HaBaTh HeBepOalbHbIC CPEICTBA OOICHHS, MOHUMATh
3HAYCHUE COIHANILHBIX 3HAKOB, PACIIO3HABATH MPEINOCHUIKH
KOH(DITUKTHBIX CUTYaIUi U CMSATYATh KOH(IHUKTHI;

Pa3BEpHYTO U JIOTMYHO U3JIaraTh CBOIO TOYKY 3PEHHUS C
HCIIOJTb30BAHNEM SI3BIKOBBIX CPEJICTB;

YMEThb ONEpUPOBaTH MOHATHSIMH: CpenHee apudmMeTndeckoe, MeauaHa,
HaubOonpIee W 3HA4YeHHd, pa3Max, JAUCIepcus,
CTaHJApPTHOE OTKJIOHEHHWE YHCIOBOrO Ha0opa; yMeHHWE W3BIIEKaTh,
WHTEPIPETUPOBATh WH(GOPMAIIO, MPEACTABICHHYI0 B TaOIWIax, Ha
IuarpaMmax, rpadukax, OTPaXKarolIyl0 CBOWCTBA

peampHBIX TIPOIIECCOB U SIBIICHWIA, TPENCTABIATh HH(pOpMauoo ¢
MTOMOIIBI0 TaOJNHIl U THATPAMM; HCCIEOBATh CTATUCTHYECKHE TaHHBIE,

HanMMCHBIICC

B TOM 4HCJIE C IIPUMEHEHUEM Ipa)uyecKuX METOAOB U IJIEKTPOHHBIX
CPEACTB;

- YMeTb ONEpUpOBaTh MOHATHAMHU: TOUYKA, MpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, JABYIPAaHHBIA  Yroj, CKPELIMBAIOLIMECS  MPSMBIC,
NapayiebHOCTh U HEPIEHANKYISIPHOCTh MPSIMBIX M IUIOCKOCTEH, yron
MEXAY NPSAMBIMH, Yrojd MEKAY NPAMOH M IUIOCKOCTBIO, YrOJd MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSTHHE MEXIY
OPSIMBIMHU, PACCTOSIHUE MEXKAY IUIOCKOCTAMU;

YMETh HCIIOIb30BAThH IPH PEIICHNH 3a7a4 U3y4YeHHbIE (DaKThl U TEOPEMBI

IUIAaHUMETPUH; YMEHHUE OLEHHMBATH pa3Mepbl OOBEKTOB OKPYKaIOLIEro
MHpa

OK 06. IlposiBnsaTs

OCO3HaHWE  OOYYaIOUIMMHUCS  POCCHICKOMN
WJEHTUYHOCTH;

TrpaKIaHCKON

-YMCTh OICPHUPOBATH MOHATUAMU: NPAMOYTOJIbHAd CUCTEMAa KOOpAWHAT,

.
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rpakIaHCKO-aTPUOTHUECKYIO
MO3ULINIO, TIEMOHCTPUPOBATH
OCO3HAHHOE MOBEJICHUE HA
OCHOBE TPaJAUIIMOHHBIX
00IIIeYeTOBEUCCKUX
LICHHOCTEH, B TOM UHCJIC C
Y4E€TOM TapMOHHU3AIUH
MEXHAIMOHATIbHBIX U
MEXPETUTHO3HBIX
OTHOULIEHUH, IPUMEHSTh
CTaHIaPTHI
AHTUKOPPYIIITHOHHOTO

LIeJICHANPABICHHOE Pa3BUTHE BHYTPCHHEN MO3UIIMUIUYHOCTH HA
OCHOBE JTyXOBHO-HPABCTBEHHBIX LICHHOCTEH HapoJIOB
Poccuiickoit  ®Denepanuu, HUCTOPUYECKUX U HAIMOHAJIBHO-
KYJIbTYPHBIX Tpajuliud, (OPMHUPOBAHHE CHUCTEMBI 3HAYMMBIX

LIEHHOCTHO-CMBICIIOBBIX YCTQHOBOK,
AHTUKOPPYNIIMOHHOT'O MUPOBO33PEHUS,
MPaBOCO3HAHMSA, JKOJIOTMYECKOW  KYJIBTYpBI, CIIOCOOHOCTH

CTaBUTb LECIIU U CTPOUTD KU3HCHHBIC ITJIaHBI;

B gacTtu rpak1aHCKOTO BOCITUTAHUS:

OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX INpaB U 00A3aHHOCTEH,
YBaYKEHHE 3aKOHA U MIPABOTIOPSIKA;

NPUHATHE TPATUITNOHHBIX HAIMOHAIBHBIX, OOIIEYEIOBEYECKUX
TYMaHUCTUYCCKUX NIEMOKPATHYCCKUX HeHHOCTeﬁ;

TOTOBHOCTH MIPOTHUBOCTOATH NICO0JI0Trun OKCTpEMH3Ma,
HalMOHAJIM3Ma, KCEHO(hOOWH, AMCKPUMHUHAITIY 110 COITHATBLHBIM,
PEIUTHUO3HBIM, PACOBBIM, HAITMOHAJIBHBIM IIPU3HAKaAM;
TOTOBHOCTH BECTH COBMECTHYIO MACATCIBbHOCTH B HHTEpPECAX
IpaXJIAHCKOTO OOIecTBa, y4acTBOBATh B CAMOYIPABJICHUH B
o0mreo0pa3oBaTENbHON OpraHW3alldd M JCTCKO-FOHOIIECKUX
OpTaHM3AIIHSX;

YMEHHE B3aMMOJEHCTBOBATh C COIHMAIbHBIMH WHCTHTYTaMH B
COOTBETCTBHH C X (QYHKIHSIMU U Ha3HAUEHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN W BOJIOHTEPCKOW EATENTHHOCTH;
MMaTPUOTHYECKOTO BOCITHUTAHUS:

- cOpMHUPOBAHHOCTh POCCHUCKON Tpa’KIaHCKON MACHTUIHOCTH,
MaTpuoTH3Ma, YBaXEHWI K CBOEMY HApody, UyBCTBa
OTBETCTBEHHOCTU mepen PoauHOH, ropaoctu 3a CBOM Kpaid,
cBor0 PomuHy, CBOH SI3BIK U KYJIBTYPY, MPOILIOE W HACTOSIIEE
MHOTOHAITMOHANBHOTO Hapoa Pocenu;

- I[EHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM,
HACTOPUYECKOMY ¥ TPUPOAHOMY HACJIEOHUIO, MaMsITHHKaM,
TpamuiusM HaponoB Poccum, noctmxeHusMm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTHIX U TPYAE;

- uaeliHas yOeKIEHHOCTb, TOTOBHOCTh K CIY)KEHHUIO W 3aIUTE
OteuecTBa, OTBETCTBEHHOCTb 32 €r0 Cy/b0Y; OCBOSHHBIC

06y‘{aIOH_[I/IMI/IC$I MCKIIPEAMECTHBIC
NOHATHA W  YHUBCPCAJILHBIC y‘{€6HBIe HeﬁCTBHH
(p CryJIITUBHBIC, IIO3HAaBaTCIIBHEIC,

KOOP/IMHATBI
NPOU3BEICHUE,

TOYKH, BEKTOp, BEKTOpa,

yron  Mexnay cyMMa
MIPOU3BEACHNE BEKTOpa Ha YMCIIO; HAXOAWTH C MOMOIIBIO U3yUYEHHBIX
(bopMyn KOOpAMHATBHI CEPEAMHBI OTPE3Ka, PACCTOSHHE MEXKIY IBYMS
TOYKaMU;

KOOpAMHATBI
BCKTOpaMHu,

CKaIApHOE
BEKTOPOB,

-yMETh BBIOMpATh TMOAXOMSALIMNA W3YyYEHHBIH METOJ JUId pCIICHHS
3aJ]auy, paclio3HaBaTh MaTeMaTH4eCKue (DaKThl U MaTeMaTHYEeCKHE
MOJIETIH B IPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX, B UCKYCCTBE;
-YMEHUE NPUBOJUTH IPUMEPHI MAaTEMaTUYECKMX OTKPBITUH
POCCHICKOH U MUPOBOM MaTeMaTUYECKOW HAyKH.

- YMETh OIEpUPOBATH MOHATUSIMU: CIYYaWHBIA OIBIT U CIy4YailHOE
COOBITHE, BEPOATHOCTh CIYyYalHOTO COOBITUS; YMETh BBIYUCIATH
BEPOSTHOCTh C HCIOJB30BaHHEM TpadUvIecKuX METOJOB; IMPUMEHATH
(bOopMyIBl CIOKEHHWSIT M yYMHOXEHHUS BEPOSATHOCTEH, KOMOWHATOpHBIE
bakTel U GOpPMYINBI TIPH PEINICHWW 3ajlad; OIEHHBATh BEPOSTHOCTH
pearbHBIX COOBITHI; 3HAKOMCTBO CO CIIY9alHBIMH BETMYHMHAMHU; YMEHHE
MIPUBOJUTH IIPAMEPHI TIPOSBICHUS 3aKOHA OOJBIIINX YHCEN B PUPOIHBIX
1 OOIIIECTBEHHBIX SABJICHUSIX




KOMMYHHKAaTHBHBIE);

- CmocoOHOCTh MX HCIONB30BaHMS B TO3HABATEILHONH H
COLMAJbHOM TMpPAKTUKE, TOTOBHOCTh K CAMOCTOSTEIBHOMY
IUTAHUPOBAHUIO W OCYLIECTBICHUIO Y4eOHOW JIesTEeIbHOCTH,
OpraHu3anuy y4eOHOr0 COTPYIHHYECTBA C MEJArOrH4eCKUMH
paboTHUKAMH M CBEPCTHHUKAMH, K YYacTHIO B IOCTPOSHUHU
WHAWBUAYaIFHON 00pa30BaTEeIbHON TPAEKTOPHUH;
y4e0HO-HCCIIEI0BATEIHCKOMH,

- OBJIAJICHHUEC HaBbIKaAMU

MPOEKTHONW M COLIMAJIBHOM JIESTEIbHOCTH

OK 07. ConeiicTBOBaTh
COXpaHEHHIO OKPYKaromen
Cpenbl, pecypcocOepexeHuto,
MIPUMEHATH 3HAHUS 00
W3MEHEHUH KJIMMaTa,
TIPUHIIHITEI OePEXITNBOTO
MPOU3BOCTBA, 3H(HEKTHBHO
JIeWCTBOBATh B UPE3BbIYANHBIX
CUTYyaLlUsIX

- HE IPUHUMAaTh ACUCTBUS, IPUHOCAIINE BPEAOKPYKAOIIEH
cpeae;

- YMETh IPOTHO3UPOBATH HEOIArOMpPHUATHBIE IKOJIOTHIECKHE
MOCJEACTBUS IPEANPUHUMAEMBIX JEUCTBUM, MPEIOTBPALIATD
uXx;
pacinpUTh ONBIT ACATCIBHOCTU IKOJIOTHUECKON
HaIPaBJICHHOCTH;

- pa3pabaThIBaTh IIAH PEIICHHUS IIPOOIEMBI C YIETOMAaHAIN3a
MMEIOIIMXCSI MATEPUANTBHBIX U HEMATEPHAIILHBIX PECYPCOB;

- OCYIIECTBJISATH IIeTICHATIPABICHHBIN ITOMCK MTEPEHOCACPEICTB 1
CII0CO00B JICHCTBUSA B TpOoecCHOHATHLHYIOCPEY;

- yMeTb NIEPEHOCHUTD 3HAHHS B TIO3HABATEIHHYIO U
MPAKTUIECKYIO0 00TACTH KU3HENEATEIHHOCTH;

- Ipeyiarath HOBBIE MPOESKTHI, OLICHUBATH UJICH C MTO3HIUU
HOBH3HBI, OPUTUHATILHOCTH, MPAKTHYECKOH 3HAYNMOCTH;

- J1aBaTh OICHKY HOBBIM CHUTYAIUsIM, BHOCHTH KOPPEKTHBHI B
JeATENBLHOCTD, OLICHUBAThH

COOTBETCTBHE PE3YJLTATOB IIEISIM

-yMETh ONEPUPOBATH MOHATHIMU: (QYHKIIUS, HEIPEPBIBHAS (PYHKITHS,
MPOM3BOHAS, IEPBOOOpa3Hasi, ONpeACTICHHbI HHTErpall; yMETh
HAXOIWUTh IIPOU3BOIHBIC JIEMEHTAPHBIX (PYHKIIUN, HCIIOIb3YS
CIIPaBOYHBIE MAaTEPUAJIBI; UCCIIEIOBATH B MPOCTEHIINX CITydasXpyHKIIUN
Ha MOHOTOHHOCTbH, HAXOJHUTh HaI/I6OHLHII/Ie 1 HAUMCHBIINEC 3HAYCHUA
GbyHKIUI; CTPOUTH TpahUKH MHOTOWICHOB C MCIIONH30BAHUEM arapaTa
MAaTEMAaTHYCCKOI'0 aHallu3a, IpUMEHATD ITPOU3BOJHYIO IIPpU PCIICHUHA
3a/la4 Ha JIBUJKEHHE; pellaTh

MPaKTUKO-OPHCHTUPOBAHHBIC 33/ladyd  HA HauOONIbIIME |
HavMEHbIINE 3HAYCHUS, HA HAXOXKJICHUE ITYTH, CKOPOCTH NYCKOPEHUS;

- yMETh ONEPUPOBATH MOHITUSMHU: JBHKEHHE B POCTPAHCTBE,
NoJI00HKIE (PUTYPBI B IPOCTPAHCTBE; UCIIOJIL30BATh OTHOIICHUE
TUIOMIA e TIOBEPXHOCTEH U 00HEMOB TIOJOOHBIX (PUTYp TIPH PEIICHIH
3a/ay;

YMETh BBIYHCIATH TEOMETPUUCCKHE BETUUMHBI (JUTMHA, YT O, IJIO0MAb,

00beM, TIIOMIAIh TOBEPXHOCTH ), UCIIONB3Ys H3YYEHHBIE()OPMYJIIBI U
METO/TbI

I1K1.1.00ecneunBaTh

ONTUMAJIbHBIA PEXKUM PabOThI
3JEKTPOOOOPYIOBAHUS 5
CPEJ/ICTB aBTOMATHKH C YUETOM
150, (GYHKIIHOHATLHOTO
Ha3HaYEeHUs, TEXHUYECKUX
XapaKTepUCTUK W TPaBUI

OKCIUTyaTallhu.

ORnajieHue YHUBEPCATBHBIMU YI€OHBIMU TIO3HABATEIbHBIMU
JICHCTBHUSIMU:

a) 0a30BbIE JIOTHYECKHE JCHCTBHUS:

CaMOCTOSTENBEHO (POPMYITUPOBATE U AKTYAIU3UPOBATh
MpodJeMy, pacCMaTpPUBAaTh €¢ BCECTOPOHHE; YCTAHABIIMBATh
CYIIECTBEHHBIN NMPU3HAK MK OCHOBAHUS JUIS CPABHEHUS,
KJaccU(pUKAIUN U 0000IIEHUS; ONIPENENATh [ENn
JeSITeTbHOCTH, 33/1aBaTh ApAMETPhI U KPUTEPHH UX
JIOCTHKEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH ¥ IPOTHBOPEUYUS B
paccMaTpuBaEMbIX SIBICHUSX;

-yMEHHE ONEPUPOBAThH MOHATUSIMU: CTEIIEHb YHCIa, JIorapudM yucia;
-yMeHHue OIlEpPUPOBATh MOHSATHSMH: pauuoHanbHbIE,
UppauroHaNbHble, TOKa3aTelbHbIe, CTENEHHBIE, JIorapu(pMHUUECKUE,
TPUTOHOMETPUUYECKHUE YPaBHEHUS! U HEPABEHCTBA, UX CUCTEMBI;
-yMEHHE OIlepUpOBaTh MNOHATHAMHU: (DYHKUMSA, HeNpepbIBHAS
(byHKIUS, TPOU3BOAHAA, IEPBOOOpa3Has, ONpeeeHHbIN HHTErpa;

-yMEHHE OIEePUPOBATh NOHATHAMH: pallMOHATIbHAS (HYHKIMS,
nokasarenbHasi QYHKOHs, CTeneHHas QYHKIMsL, JorapupmMuyeckas
GbyHKIUS, TPUTOHOMETpUYecKre PYHKIMH, 0OpaTHbIE QYHKLNY;
-yMEHHE ONEepPUPOBAThH MOHATUSIME: CpeAHee apupMeTHIecKoe, MeIuaHa,
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ILK. 2.3.
AHanu3upoBaTh IPOILECC

)54

BHOCHTH KOPPEKTHBBI B JICATEIBHOCTH, OIICHUBATh COOTBETCTBUC
PE3yIBTATOB IIEISAM, OICHUBATH PUCKH TTOCIICICTBUI
JIeSITeITIbHOCTH;

Pa3BUBATh KPECATUBHOC MBIIIJICHUEC ITPU PCIICHUHN ) KU3HCHHBIX
npooJiem;

OBJIaI[CHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATUBHBIMHA
JNEUCTBUSIMHU:

a) oOLIeHHE:

Pa3BEpPHYTO M JIOTMYHO U3JIaraTh CBOIO TOYKY 3PEHHS C
HCIIOJIb30BAHNUEM A3BIKOBBIX CPEIICTB,

0) coBMecTHAs JCATEIIbLHOCTD:

MMOHMMAaTh U UCIIOJIb30BaTh IPECUMYIIECCTBA KOMaHI{HOﬁ u
WHAWBUYalbHON paboThI;

BBIOMpATHh TEMATHKY U METOJIBI COBMECTHBIX JEWCTBUN C YIETOM
00IMX MHTEPECOB H BO3MOKHOCTEN Ka)KIOTO WieHA
KOJIJICKTUBA;

OBnaseHne yHUBEPCATbHBIMH PETYISTHBHBIMA ACHCTBUSAMMU:

a) caMOoOpTraHN3aIIHsI:

CaMOCTOSATENBHO OCYIIECTBIISATH TIO3HABATENHHYIO
JIeSTEIbHOCTh, BBISBIISATH MPOOIEMBI, CTABUTH U (POPMYITUPOBATH
cOOCTBEHHBIE 3a7Ja49H B 00pa30BaTEIHLHON NEATCIHFHOCTH U
KU3HEHHBIX CUTYaIUsX;

CaMOCTOSTEIBHO COCTABIIATD TUTAH PEIeHUs TPOOIEeMBI C
YYETOM MMEIOIINXCS PECYpPCOB, COOCTBEHHBIX BOBMOXKHOCTEN U
MPEANOYTEHUH;

0)CaMOKOHTPOJIb: JaBaTh OIEHKY HOBBIM CHTYAIIVsIM, BHOCUTH
KOPPEKTHUBHI B JIEITEIHHOCTD, OIIEHUBATh COOTBETCTBHE
PEe3yIBTATOB TIEISIM.

OBnajseHNe YHHBEPCAIBHBIMH YY€OHBIMU TI03HABATEILHBIMH
JNEHCTBUSIMU:
a)pa3BHBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUU JKU3HEHHBIX

HauOOJIbIIICe U HAMMEHBIIICEe 3HAUCHMSI, pa3Max, JUCIICPCHUs,
CTaH/IapTHOE OTKJIOHEHHE YUCIIOBOI0 HA00pa;

-yMEHHE OIEPUPOBATH MOHATHUSAMU: CIyYaiHBIN OMBIT U CIy4aitHOe
COOBITHE, BEPOSATHOCTD CITy4aliHOTO COOBITHS;

-YMEHHE OIEPUPOBAThH MOHATUSAMH: TOUKA, NPsiMasi, IJIOCKOCTD,
MPOCTPAHCTBO, ABYIPAHHBIN yroj, CKPEIIUBAIOIINECS PSIMBIC,
MapauIeIbHOCTh W MEPICHAUKYISIPHOCTD MPSIMBIX M ITIOCKOCTEH, Yro
MEXy MPSMBIMH, YTOJI MKy MPSMON U TIOCKOCTBIO, YTOJI MEXKTY
MJIOCKOCTSIMH, PACCTOSHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE MEKIY
MPSIMBIMHU, PACCTOSHUE MEXIY IUIOCKOCTSIMU;

-yMEHHE OIEPUPOBAThH OHATHUSAMHU: MHOTOTPAaHHHUK, CCUCHHE
MHOI'OIpaHHHUKa, Ky0, Imapajuielienune, mpu3ma, nupamMuia, Gurypa u
MOBEPXHOCTh BpAIICHUs, IMIIMHP, KOHYC, IIap, cepa, CeUeHUs
(Gurypbl BpaleHus, IIOCKOCTh, Kacarolascs chephbl, UIHHIPA,
KOHYcCa, TUIONIAab MOBEPXHOCTH MUPAMHM/IBI, IIPU3MBI, KOHYCA,
LWJIAH/PA, TUIomaab cdhepbl, 00beM Kyda, MpsSIMOYToJIbHOTO
napasuiesienumeaa, MupaMu/Ibl, IPU3MBbI, IWIMH/PA, KOHYCA, I1apa;
-yMEHUE OIEPUPOBATH MOHATUSIMHU: JIBIKCHUE B POCTPAHCTBE,
NoJI00HBIE (GUTYPHI B TIPOCTPAHCTBE;

YMEHUE OIEPUPOBATH MOHATUSIMI: IPSIMOYTOJIbHAS CUCTEMa KOOP/IMHAT,
KOODJIMHATHI TOYKH, BEKTOP, KOOPJMHATHI BEKTOPA, CKAIISIPHOE
MIPOM3BEICHUE, YTOIl MEXTY BEKTOPaMH, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOPA HA YKCIIO;

- BJIaJICHUC MCTOAAMU NOKA3aTCIILCTB, AJITOPUTMAMU PIICHUSA 3a1da4v;
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PEIYJIbTATHI JCATCIIbHOCTH

KOJJICKTHBA UCIOIHUTEICH

mpo0iem;

0) 0a30BbIC UCCIIECIOBATEIBCKIE JICHCTBHUS:
BJIaJIeTh HABBIKAMH Y4eOHO-HCCIIEI0BaTENbCKOM
JeATeIbHOCTH, HAaBBIKAMU pa3perieHus mpooiem;
CIOCOOHOCTP M TOTOBHOCTh K CaMOCTOATEILHOMY TIOMCKY
METOA0B peuICHUA MPAKTHYCCKUX 3aaad, IMPUMCHCHUTIO
Pa3iIMYHbIX METOAOB ITIO3HAHU,

OBJIaACHUC BHAAMH JOCATCIBHOCTH IO IMOJYUYCHHUIO HOBOI'O
3HaHUS, €r0 MHTEPIpeTalnu, Npeodpa3oBaHUI0 M MPUMEHEHUIO
B pasjiMYHbIX y‘{e6HbIX CUTyalludX, B TOM 4YMCJIC IIPU CO3JaHUU
y‘Ie6HBIX " COLMMAJIBHBIX ITPOCKTOB;

BBIABJIATE MPUYUHHO-CIICACTBCHHBLIC CBA3U M aKTYaJIM3UPOBATH
3aa4vy, BbIIBUT'aTh TUIIOTE3Y €€ PCIICHUS, HAXOAUTH apryMCHTEI
JUISL JIOKA3aTellbCTBA CBOMX YTBEPIKJCHUH, 3a/1aBaTh MapamMeTphl
W KPUTEPUH PELICHNS,

IaBaThb OLICHKY HOBBIM CUTyalUsM, OLICHUBATbH HpHO6peTeHHBII7[
OIIBIT;
OBnanenue
JEUCTBUSAMU:
a) obmIeHue:
pa3BepHYTO H JIOTMYHO H3JIaraTh CBOI TOYKY 3pEHHS C
WCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

0) coBMecTHas IeITENbHOCTE:

MOHUMAaTh ¥ WCIOJIL30BaTh TPEHMYIECTBA KOMAHIHOW H
WHAWBUIYalbHON padoThI;

OByajicHue YHUBEPCATBHBIMU PETyISITUBHBIMUA JICHCTBUSMU:

a) caMOoOpraHN3aIHsI:

CaMOCTOSITEIEHO COCTABISTh IUIAH pEIICHHUS TMPOOJIEMBI ¢
YYETOM HMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH M
MpEANnOYTEHHIH;

0) CaMOKOHTPOITb:

JIaBaTh OLCHKY HOBBIM CHTYyallMsIM, BHOCHTb KOPPCKTHUBBHI B
JIeSTEIbHOCTh, OIICHUBATH COOTBETCTBUE PE3YJILTATOB IIEIISIM.

U IIPOEKTHOU

YHUBECpCaJIbHBIMU KOMMYHHUKAaTUBHBIMHA

yMeHHe (QOpMYJIHpOBATh ONpPEIETCHUSI, AaKCHOMBI M TEOPEMBI,
IIPUMEHATh UX, MPOBOAUTH JOKA3aTEIbHBIE PACCYXACHUS B XOZAE
pelIeHus 3a1ay;

-CTpOUTh TpaUKX MHOTOWIEHOB C HCIIOJIb30BAaHUEM ammapara
MAaTEMaTUYECKOr0 aHAJIU3A; IPUMEHATh IPOU3BOAHYIO IIPH PELICHUHU
3a/lad Ha JBW)KCHUE; pellaTh NPAKTHMKO-OPUEHTHPOBAHHBIE 3a/1aud Ha
HanOOoJbIE U HAUMEHBIINE 3HAUCHHUS, HA HAXOXKACHHUE MTyTH, CKOPOCTH
U YCKOpEHUS;

-MCCIIE0BATh CTATUCTUYECKUE JAHHbIE, B TOM YHCJIE C IPUMEHEHUEM
rpadruecKuX METOJIOB U DJIEKTPOHHBIX CPE/ICTB;

YMEHHE NPUBOAUTH TPUMEPHI MPOSBIEHHUA 3aKOHA OOJBIINUX YHCEN B
MPUPOIHBIX 1 OOIIECTBEHHBIX SIBIICHUSX;

-yMEHHE BBIOMpATh TOAXOMSIINN HM3YyYEHHBIH METOJ MJs pelIeHus
3aJlaud, pacro3HaBaTh MaTeMaTHdeckue (axkTbl W MaTeMaTHuYecKue
MOJIETM B TPHUPOAHBIX ¥ OOIIECTBEHHBIX SIBIICHUSX, B HCKYCCTBE;
yYMEHUE NIPUBOJUTH IPUMEPBI MATEMATUUECKUX OTKPBITUI POCCUICKON 1
MHPOBOM MaTEMaTUYECKOU HAYKH.

IIK 3.6.
OpraHu3oBBIBATH U
o0ecIieunBaTh IEHCTBHS
IMOOYMHEHHEIX YWICHOB
IKUTAXKA CyaHA TTPU
OCTaBJICHUH CY/IHA,

OBnajeHue yHUBEPCAIBHBIMH Y4E€OHBIMU I103HABATEIbHBIMHU
EUCTBUSIMU:

a) ompenensiTb LENH JeATeNbHOCTH, 3aJaBaTh NapaMeTpbl H
KPUTEPUH UX TOCTHKEHHUS;

0) craButh Hu (QOpPMYIHpPOBaTH COOCTBEHHBIE 3aJaud B
00pazoBaTenbHON AEATENBHOCTH U JKU3HEHHBIX CUTYALHSIX;

-yMEHHUE BBIIOJHATh BBIYMCICHHE 3HAYEHHUH M mpeoOpa3oBaHus
BBIPQKEHUH CO CTENEHSMH M JiorapugmMamu,npeodpa3oBaHusl APOOHO-
palrOHATIBHBIX BBIPAKECHU;

-yMEHUE HaXOJWTh MPOU3BOJHBIC dJIEMEHTAPHBIX (PYHKUUH, UCIIONB3YS
CIIPAaBOYHBIE MAaTEpUalbl; HCCIENOBATh B MPOCTEHIIMX  CIydasx
(GYHKIMM Ha MOHOTOHHOCTb, HAaXOAWTh HaWOONIbIIME W HAWMEHbLINE
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HCIIOJIB30BaTh KOJIJICKTUBHBIC
U MHAUWBUAYAJIbHBIC
CriacaTejIbHBIC CPCACTBA

B) pabota c nHpOpMaIHei:

BIIaJIeTh HaBBIKAMH MOJydeHHs HH(QOpMAlMW W3 HCTOYHHKOB
Pa3HBIX TUIIOB, CAMOCTOSTENFHO OCYIIECTBISTH IOKCK, aHAIU3,
CHCTEMaTH3allI0 M MHTEPIPETAUI0 WHPOPMALUKN Pa3IHYHBIX
BUOB 1 (hOPM IIpEICTABICHHUS;
OBnanenue YHUBEpCATbHBIMU
JNEUCTBUSIMHU:

a) oOLIeHHE:

MpeajaraTh HOBbIE IPOEKTHI, OIEHWBATh HJEH C TIO3UIHH
HOBH3HBI, OPUTUHAIILHOCTH, MPAKTUYECKOH 3HAYNMOCTH;
OgnajieHue yHUBEPCANBbHBIMU PEryJISITUBHBIMU JICHCTBUSMU:

a) caMOOpraHU3aIIHsI:

CaMOCTOSITEILHO COCTaBISITh IUIAH pEIIeHHS NPOOJIEMBI C
YUETOM HMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MpEANIOYTEHHI;

JIaBaTh OICHKY HOBBIM CHUTYAIIHSIM;

0) CaMOKOHTPOJTb:

JIaBaTh OLIEHKY HOBBIM CHTYaIlMsM, BHOCHTh KOPPEKTHBBHI B
JeATEeNbHOCTD, OLICHUBATH COOTBETCTBHE PE3YIIBTATOB LIEIISIM;

KOMMYHHKAaTUBHBIMHA

3Ha4YeHUS PYHKIUI;

-yMEHUE CTPOUTHh Tpauku H3yYeHHbIX (YHKUUH, HCIOIB30BATH
rpaduKyd NpH H3YYEHUHM TMPOLECCOB U 3aBHUCUMOCTEH, NPH pEIICHUN
3ajad W3 JpYrux y4yeOHBIX MPEAMETOB M 3allad W3 PEalbHOW KU3HU;
BEIpaKaTh (popMyTaMu 3aBUCUMOCTH MEKAY BETUUNHAMU;

-yMEHHUE pelIaTh TEKCTOBBIC 3a[add Pa3HbIX THIOB (B TOM 4YHCJIE Ha
MPOLIEHTHI, JIOJIM M YacTH, Ha JBMXKEHUE, PabOTy, CTOMMOCTb TOBApOB U
YCIIYT, HAJIOTH, 3a/1a91 U3 00JacTH yIpaBIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTABISTH BBIPAXKEHWS, ypaBHEHHS, HEPABEHCTBA M HX
CHCTEMBI IO YCJIOBMIO 33/1a4d, HCCJIEN0BAThH MOIYYCHHOE PEIICHUE U
OLIEHUBATh MPaBAOINOI00HOCTh PE3YIHTATOB;

-yMeHHE W3BIIEKATh, MHTEPIPETHPOBATH UHpOpMAIHIO,
Ope/iCTaBIeHHYl0 B Tabiummax, Ha  JuarpamMmax, rpadukax,
OTPaXAIOIIyI0  CBOWCTBA  pEajbHBIX  IPOIECCOB W  SIBICHHII;

MPEIACTABIIATH HHGOPMAIIMIO C TOMOIIBIO TAOJIHII U AHArpaMM;

-YMC€HUE BBIYUCIIATH BCEPOATHOCTH C HMCIOJIB30BAHUEM rpa(imqecm/lx
METOJIOB; IPUMEHSTH (POPMYIIBI CIIOKEHUS M YMHOKEHUS BEPOSTHOCTEN,
KOMOMHATOpHBIE (GaKkThl U (GOPMYIBI MPH PEIICHUH 3a/ad; OIEHHBATH
BEPOSITHOCTH  PEANIbHBIX COOBITMH; 3HAKOMCTBO CO CIy4alHBIMU
BEJINYUHAMY;

-yMEHHE UCIIONb30BaTh IPU pELIEHUM 3aJad H3ydeHHble (PakTel U
TEOpEeMbl IUIAHUMETPHH; YMEHHE OLCHHBATh pa3Mepbl O0O0BEKTOB
OKPYXKaroILero M1pa;

-yMeHHE H300pa)kaTb MHOTOI'PDAHHMKHM M IIOBEPXHOCTH BpAILEHHA, UX
CEUeHHs OT PyKH, C TIOMOLIbI0 UEPTEKHBIX HHCTPYMEHTOB U
UIEKTPOHHBIX  CPEACTB; YMEHHE pAacClO3HAaBaTh CHMMETPHIO B
IPOCTPAHCTBE; YMEHHUE PACIIO3HABATH IIPAaBUIIbHBIC MHOI'OTPaHHUKH;
-HCIIONIF30BaTh OTHOIIEHWE IUIOIAJEH IMOBEPXHOCTEW W 00BEMOB
MOIOOHBIX (UTYD TIPH PEIISHUH 33134,

-yMEHHUE BBIYMCIATH I'€OMETPUYECKUE BEIMYMHBI (AJMHA, YIOl,
ionm@ans, 00beM, IUIOLIAAb MOBEPXHOCTH), HUCHONB3YSl H3ydCHHBIC
(bopMyIIBI U METOBI;

-HaXO/IUTh C MOMOIIbIO MU3YYEHHBIX (POPMYIT KOOPIAMHATHI CEperuHBI

OTPC3Ka, PACCTOIHUC MCKAY ABYMS TOUKAMU;




CTpykTypa u coaep:xanue 001meo0pa3oBaTeIbHOM M CIHUIIHHbI

2.1.00bemM TUCHMILIMHBI H BHABI Y4eOHOH padoThI

Bup yyeOHoM padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHOM MPOrPAMMBI JUCHMILIHHBI 348
B T.Y.
1.0cHOBHOE cofiep:kaHue 256
B T.Y.
TeopeTnueckoe o0yuenmne 198
IIpakTHyeckue 3aHATHS 58
2.1IpodeccrnoHaIbHO OPUEHTHPOBAHHOE COIePKAHME 56
(comep:kaHue MPUKJIATHOTO MOAYJIsA)
B T.Y.
Teopernueckoe o0yueHune
IIpakTHyeckue 3aHATHSI 56
NuauBuayaabHblil MPOEKT (1a/HeT)* HET
3. IIpome:kyTOUHAN aTTeCTAIUA 36




2.2. TeMaTH4eCKUH IVIAH U COAEP:KaHUE Y4eOHOU JMCUUIIMHBI

®opmupyemMble
HanMeHOBAHME PA3ICIOB H TeM Coaepikanue yueOHOro MaTepuasia (0CHOBHOe U IPogecCHOHAIbHO-OPHMEHTHPOBaHHoe), | O0bem KOMITETCHIIHH
P JIa00paTOpHbIE U MPAKTHYECKUEe 3aHATHUS, IPUKJIAJTHON MOAY./Ib (IPH HAJITMYHH) 4acoB (OK, TTK)
p)
1 2 3
Paznea 1.
IloBTOpEHUE 20
Kypca MaTeMaTHKH
OCHOBHOM IIKOJIbI
M OcHoBHoOe coJiep;kaHue YU4eOHOr0 MaTepHuaJia 2
ema 1. OK-1,0K-2,0K-3
Llens u 3amaun MaTeMaTUKK OpU | Ba3oBble 3HAHUS M YMEHUS 110 MaTeMaTHKE B MPO(ECCHOHATBHON U B MOBCETHEBHON 2 OK-4.0K-5.0K-6
OCBOEHHUH CHEIHUATBbHOCTU NeSITeNIbHOCTH. OK-7
T 12 OcHOBHOE coiepxkaHue Y4eOHOIro MaTrepHuasa 2
ema 1. =
Ynea 1 BEHCICHIS [IpakTnueckas pabota mo temam: «JlecTBUA HaA MOJIOKUTEIHHBIMU M OTPULIATEIBHBIMU
) guciiaMi. OOBIKHOBEHHBIMH U NECITUYHBIMA APOOAMU. JIeHCTBUA cO creneHaMu. Popmyibl 2
Bripaxxenus u npeoOpa3zoBaHus
" | COKpaIIeHHOTO YMHOXKECHHUSD.
IIpodeccrnoHaILHO-OPHMEHTHPOBAHHOE COlePKaHNEe YUeOHOr0 MaTepuajia 2 OK-1,0K-2,0K-3,
Tema 1.3 OK-4,0K-5,0K-6,
L eOMEThIS Ha [LIOCKOCTIH Bunel mnockux ¢uryp um ux miomanb. [IpakTHKO-OpHEHTHUpOBAaHHBIE 33Jaydl B Kypce 5 OK-7
p TEOMETPHUH U UX IIIOCKOCTH
K 1.1
OcHoBHOE cojiepkaHue Y4eOHOro Marepuaja 4 OK-1,0K-2,0K-3,
Tema 1.4 [IpakTnueckas pabota no teme: «IIpocTeie mpomeHThl. PasHble CrOCOOBI MX BEIYUCICHHS. OK-4,0K-5,0K-6,
[IpolieHTHBIE BHIYHCIICHUSI. OK-/
[IpakTnueckas pabota no Teme: «CrIoKHBIE IPOLIEHTHD.
T 15 OcHoBHOe coepxxkaHue y4eOHOro Marepuasa
ema 1. = =
VpaBHEHHS 1 HepABEHCTE [IpakTnueckas paboTa mo TeMaM: «JIuHelHbIe, KBaapaTHbIE, JPOOHO-THMHEHHBIE YpaBHEHUS 5
p p ’ U HEPaBEHCTBaY.
OcHoBHOE coaepkaHue Yy4eOHOT0 MaTepHaJia 6
Tema 1.6 _ _
CHCTeMBI ypaBHEHHiT 1 CrnocoObl  pemieHus cucTeM JUHEWHBIX YypaBHeHuil. [lomsrus: wmartpuma 2x2, 3x3, 5
HepaBEHCTR ONpeIeTUTENh MaTPHUIIBIL.
[IpakTuyeckas pabora no teme: «Meton ["ayccay. 2
ITpakTndeckas pabota no Teme: «CHCTEMbl HEPABEHCTBY 2




OcHoBHoOe coep:kaHue Y4eOHOr0 MaTepHaJia 2 OK-1,0K-2,0K-3,
Tema 1.7 KonTtposnesnast padota Ne 1 OK-4,0K-5,0K-6,
BxoaHoi KOHTPOJIb «Bpraucnenuss u npeoOpazoBaHus. YpaBHEHHS M HEpaBEHCTBa. |'eoMeTrpus Ha 2 OK-T.
TUTOCKOCTHY
Paznea 2. 18
IIpsAMble U MI0CKOCTH B
NPOCTPaHCTBE
Tema 2.1 OcHoBHoOe coJiep;kaHue Y4eOHOTr0 MaTepHaJia 2 giigii
OcHOBHbIE IOHATHSA [Ipenmer crepeomerpuun. OCHOBHBIE NMOHSTUA (TOYKA, MpsMasi, MIIOCKOCTh, MPOCTPAHCTBO). ’ '
crepeomerpun. Pacionoxenne | OcHOBHbIE akCHOMBI cTepeoMeTpun. [lepecekatoniuecs, napaiebHble U CKPELIUBAIOLIUECS 2
MPSIMBIX U ITIOCKOCTEH. npsimble. [Ipr3HAaKM W CBOHCTBA CKPENTUBAIOMIUXCS MPSIMBIX. OCHOBHBIE MTPOCTPAHCTBEHHBIC
¢burypst.
OcHOBHOE co/lep:KaHue Y4eOHOIr0 MaTepuaJia 6
[TapannensHubie mpsmMas W MiockocTh. Ompenenenns.  [lpusnak.  CoiictBa  (C
Tema 2.2 JIOKa3aTeIIbCTBOM).
TTapaiensHOCTh [Tapannensubie iockoctu. Onpenenenue. [Ipuznak. CBolicTBa (C JOKA3aTEILCTBOM). 2
NPSIMBIX, TPSIMOiE | TIOCKOCTH, | LETPAdIP 1 €r0 IEMEHTDL. 5 5 5
IOCKOCTE. [Mapannenenunen u ero sneMeHThl. CBOMCTBa NMPOTUBOMOJIOKHBIX TpaHeW W AMAaroHaiein
napasuienenunena. [loctpoenue ceueHui.
[IpakTuueckas pabota no teme: «llapamienbHOCTh NPSMBIX U MIIOCKOCTEN
[IpakTuueckas pabota no teme: «Ilapamienenunen»
Tema 2.3 OCHOBHOE CO/Iep:KaHue Y4eOHOT0 MaTepuasa 2
[lepnieHIUKYIAPHOCTD MPSMBIX,
MpAMELX, TIpsMo# H TIIOCKOCTH, [lepnenukynsapHbie TpsIMbIE. Hapannfmbﬂme npsMble, MEePHeHIUKYISIpPHbIE K IUIOCKOCTH.
10CKOCTEI [Ipu3Hak nepneHIuKyIIpHOCTU MPSMOM U TUIOCKOCTHU. Jl0Ka3aTenbCTBO.
[lepnennukynsp u HAKJIOHHAS. [lepnienauKyasIpHBIE IUIOCKOCTH. [Tpuznak 5
NEPIEeHINKYISIPHOCTHU TIOCKOCTeH. [loka3aTenbeTBo.
PaccTosinus B MpoCTpaHCTBE.
OcHoBHOE coaepkaHue Y4eOHOTr0 MaTepHaJa 2
Tema 2.4 Teopema o Tpex nmepneHaukymnspax. JlokazaTeabCcTBO. YT0JI MEXIY HNPSIMOIM U MIOCKOCTHIO.
VYTo1 MexXly TNIOCKOCTSAMHU.
Teopema o Tpex 2

NEpNCHAUKYJIApax




Tema 2.5 IIpodeccuonaibHO-OPHEHTHPOBAHHOE COJIeP:KAHUE YUeOHOT0 MaTepuaJia 4
[TapaiienbHbIe 1 [IpakTudeckas pabota 1o Teme: «AKCHOMBI CTEPEOMETPHH, MIEPIECHAUKYIIPHOCTD TPSIMON U 2
HEePIECHIUKYIIPHEIE, INIOCKOCTH» OK-1,0K-3,0K-
CKPCIMUBAIOIIHCCA MIPAMBIC [Ipaktuyeckas pabora mo Tteme: «llapamienbHOCTh NBYX NPSMBIX, MEPIEHAUKYISPHBIX 2 4,0K-7.
IUIOCKOCTH. HepHGHZII/IKYJIﬂpHOCTI) IUIOCKOCTEN. IIK. 1.1, IIK 3.6
Tema 2.6 OcHoBHoOe coJep;kaHue Y4eOHOT0 MaTepHuaJia 2
o K-1,0K-3,0K-
Perenne 3anay. [psivbie n KontponsHast pabGora Ne2 PacnosiokeHue mpsMbIX M IUIOCKOCTEHl B IPOCTPAHCTBE. 5 OK-1,0K-3,0
IUIOCKOCTHU B TPOCTPAHCTBCE. [lepnieHIUKYISIPHOCTh M MAPAUICTIBHOCTh TMPSAMBIX M IUIOCKOCTeH. CKpeluBaroniuecs 4,0K-7.
TIpsIMBIE.
Pasgea 3. 14 OK-2,0K-3,
KoopanHaTthbl H BEKTOPbI OK-4, OK-7.
Tema 3.1 OcHoBHOE cojep:kanue y4eOHoro Marepualia 4
JleKapTOBbI KOOP/MHATHI B JlexapToBBI KOOPJIMHATHI B MMPOCTPAHCTBE. PaccTostHue MeX Ty nByMs Toukamu. KoopauHaTh 5
npoctpaHcTBe. PaccTosiHue CCpEHBI OTPE3Ka.
MEXy IBYMSI TOUKAMH.
Koopaunatsl cepenunsl otpeska | [Ipaktuueckas paborta mo Teme: «IIpocreiimue 3amaun B KOOpIuHATAX) 2
OcHOBHOE cO/Iep:KaHue Y4eOHOT0 MaTepHuaJia 4
Bekropel B mpoctpancTBe. ClOKEHHE W BBIYUTAHHE BEKTOPOB. YMHOMXEHHE BEKTOpAa Ha
Tema 3.2 yucno. Kommianapusie BekTopbl. CKalsipHOE IPOU3BEIEHNE BEKTOPOB. Pa3noxxkeHune Bekropa
BeKTopbl B IPOCTpaHCTBE, yroy | 10 TPEM HEKOMIUIAHAPHBIM BEKTOPaM. KoopnuHatel BekTOpa, CKalsipHOE IMPOU3BEIICHUE 2
2
Mex 1y Bektopamu. CkasipHoe | BEKTOpPa B KOOPIMHATAX. YTOJI MEXIY BEKTOPAMHU. YTOJ MEXIy NPAMOH M IIOCKOCTBIO.
[IPOM3BELCHHE BEKTOPOB VYros Mexay MIOCKOCTSMHU. YPaBHEHHE IJIOCKOCTH. ['€OMEeTpUUeCcKHil CMBIC OIpeaeaInuTeNs
2x2.
[IpakTnueckass pabota no teme: «BeKTOpHI B IPOCTPAHCTBE» 2
IIpodeccuonaIbHO-OPHEHTHPOBAHHOE COJIeP:KAaHNE YUeOHOT0 MaTepuaJia 4 OK-2,0K-3,0K-4,
Tema 3.3 OK-7
[IpaKTUKO-OPUEHTUPOBAHHBIE [IpakTnueckas pabota no Teme: KoopanHaTHas IIOCKOCTh. Beruncnenue paccTossHuil u 4 K 2.3
3a/1a4yu Ha KOOPAUHATHOM TIoaae Ha ockocTu. KonuyecTBEHHbIE pacyeThl.
MIJIOCKOCTH
Tema 3.4 Conep:xanme y4eOHOro MaTepuaja 2 OK-2,0K-3,




Pewmrenue 3agau. KoopanHatel u

KontponsHas pabora Ne3

OK-4, OK-7.

BEKTOPBI
P JlexkapToBbl KOOpAMHATBl B IpocTpaHcTBe. Bekropbl B mpoctpaHcTBe. ClokeHHE U
BbIUMTAHUE BEKTOPOB. YMHO)XEHHE BeKTOopa Ha uucio. KommiaHapHble BEKTODBI.
CkansipHoe NpOU3BEJICHHE BEKTOPOB. Pa3noxeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM )
BekTopaM. IIpocrelimue 3anaun B koopauHarax. KoopanHaTel BEKTOPA, PACCTOSHUE MEXKIY
TOYKaMH, KOOPAMHATHl CEpPEAMHbl OTpPE3Ka, CKAISIPHOE IPOU3BEJIECHUE BEKTOPOB B
KOOpJMHATaX, YroJl MEX/1y BEKTOpaMH, YroJl MEXAY NMPSAMON U IIIOCKOCTBIO, YTOJl
MEXAY MIOCKOCTSIMHU.
Paznen 4
OCHOBBI TPUTOHOMETPHH. 36
Tpuronomerpuyeckue OK-1.0K-2.0K-3
byHKun OK-4,0K-5,0K-6,
OcHOBHOE co/lep:KaHue Y4eOHOIr0 MaTepuaJia 4 OK-7
Tema 4.1. Pannannas mepa yria. [loBopoT Touku BOKpyr Hauana koopauHat. OmnpejaeieHue CUHyca,
Tpuronomerpuyeckre GyHKIMH | KOCHHYCA, TAHI€HCAa W KOTAHI'€HCA. 3HAKM CHHYCA, KOCHHYCAa, TAHI'€HCAa M KOTaHI€HCa II0
MPOU3BOJIPHOTO YIJIa, 9UCIa. YETBEPTAM. 3aBUCUMOCTb MEXIY CHUHYCOM, KOCUHYCOM, TAHT€HCOM U 4
Panuannas KOTaHT€HCOM OJIHOTO M TOTO K€ yrja
U TpajycHas Mepa yria
Tema 4.2 OcHOBHOE co/lep:KaHue Y4eOHOTr0 MaTepuaJia 4
OcHOBHbIE
Tpuronomerpruueckue toxaecrtsa. CuHyc, KOCUHYC, TAHI€HC U KOTAHI'€HC YIJIOB O H - O.
TPUTOHOMETPUYECKHE 2
DopMyIbl IPUBEACHHUS
TOKJIECTBA. "
[IpakTuyeckas pabora no reme: «IIpeobpazoBaHre TPUTOHOMETPUUECKUX BBIPAKECHUI
Dopmynsl IPUBEACHUS 2
Tema 4.3 OcHOBHOe co/iepxkaHue Y4eOHOro Marepuasa 6
Cymma u pasHocTh cuHycoB. CymMMa M pa3HOCTb KOCHMHYCOB. CMHYC M KOCHUHYC JBOMHOIO
CuHyc, KOCHHYC, TAHIeHC yrna. ®opmynsl mnojgoBuHHOro yria. IlpeoOpa3oBaHus CyMMbI TPUTOHOMETPHYECKHX
CYMMBL M Pa3HOCTH ABYX YIJIOB | vyxiuit B mpou3BeieHHe M TPOM3BENCHHS B CyMMY. BEIpakeHHE TPUIOHOMETPHUECKHX
CuHyC 1 KOCHHYC IBOHHOTOYTIa. (GyHKLIUH Yepe3 TaHTeHC MOJOBUHHOTO apryMeHTa. 6
DopMyITbl TOJIOBHHHOTO IIpeobpazoBaHus MPOCTEHIINX TPUTOHOMETPUUYECKUX BBIPAXKEHUH
yria.
Tema 4.4. OcHoBHOe coep/kaHue Y4eOHOI0 MaTepHuaJa 2




OyHKIWUH, ux CBOMCTBA.
CnocoOsl 3a1auust GyHKIUI

OO6nacte ompeneneHuss ¥ MHOXECTBO 3HaYeHUN (pyHkumii. YETHOCTH, HEYETHOCTD,
NepuoUIHOCTh (pyHKIMH. CriocoObl 3aanus (yHKIHMA

Tema 4.5.

Tpuronomerpuueckue QyHKIHH,
UX CBOMCTBa Urpapuku

OcHoBHOE COACPKaHUuE y‘l66HOF0 MaTepualia

OO6nacTh ompeneneHnuss 1 MHOXKECTBO 3HAUEHUM TPUTOHOMETpUYECKUX (QYHKIMM. YETHOCTS,
HEYETHOCTb, IEPUOJUUYHOCTh TPUTOHOMETpHUECKUX pyHKIMNA. CBolicTBa urpadpuku QpyHKIuN
Yy =C0S X, y=SsinX, y=1tg X, y = ctg X.

Tema 4.6. OcHOBHOE co/lep:KaHue Y4eOHOT0 MaTepuaJia
TIpeo6pasoBanme IMpakTnueckas padora mo Teme: Ckatue W pacTsbKeHHE TPaUKOB TPUTOHOMETPUIESCKIX
rpadukoB I@IYHKI(;HH o .
€00pa30BaHUC I'pa(PKOB NTOHOMETPHUUYCCKUX KO
TPUTOHOMETPUYECKUX beodp p P P ymx
byHKINN
Tema 4.7. IIpodeccrnoHaILHO-OPMEHTHPOBAHHOE COlePKaHNEe YUeOHOr0 MaTepuaJia OK-1,0K-2,0K-3,
IIpakTnyeckasi padora no reme: «/cnoyb30BaHNE CBOUCTB TPUTOHOMETPHYECKUX OK-4,0K-5,0K-6,
Omucanie GyHKIMH B TPO(ecCHOHATBHBIX 331a9ax» OK-7
IK 2.3

MPON3BOJACTBCHHBIX IIPOLECCOB
C IIOMOIIBIO

rpaduKoB GYHKIHI
Tema 4.8. OcHOBHOE cO/Iep:KaHue Y4eOHOT0 MaTepuaJia
O6patHbIe OO6patHbie TpuroHoMmerpuueckue Gynkiuu. Mx coiictBa u rpaduku
TPUTOHOMETPUUYECKHUE OK-1,0K-2,0K-3,
byHKIIH OK-4,0K-5,0K-6,
OcCHOBHOE colep/KaHHe y91e0HOr0 MaTepuasa OK-7
VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHue tg X = a, ctg X = a. Pemenue
Tema 4.9. TPUTOHOMETPUUYECKUX YPABHEHMM OCHOBHBIX THIIOB: IPOCTEHIINE TPUTOHOMETPUUYECKUE

Tpuronomerpruueckue ypaBHEHUS
U HEpaBEHCTBA

YpaBHCHHA, CBOAANIHUCCA K KBAaApPATHBIM, PCIIACMBIC PA3JIOKCHUCM Ha MHOXUTCIIN,
OJHOPOJHBIC.

IIpaktuyeckas pabota no teme: «IIpocreifiiine TpUroHOMETpUUYECKHE HEPABEHCTBA




Tema 4.10. OcHOBHOe€ co/iepkaHue Y4eOHOro Marepuasa 2
CHCTEMBI CucremMbl IpOCTENIINX TPUTOHOMETPUUECKUX YPABHEHUN
TPUTOHOMETPUUYECKUX 2
ypaBHEHUU
Tema 4.11. OcHOBHOE co/iepkaHue Y4eOHOro Marepuasa 2
Pewenne 3azad. KonTtponbsHast paboraNed
«[IpeoOpa3oBaHre TPUTOHOMETPUUECKUX BbIpaKeHUH. Pellienne TpuroHoMeTpuyecKux
OCHOBbI TPHTOHOMETPHH. YpaBHEHUN U HEPABEHCTB B TOM UHMCJIE C UCIOJIb30BAHUEM CBOMCTB (PYHKIMII». 2
Tpuronomerpuueckue
byHKIIUN
Paznen S 8
KommnuiekcHbie yuciaa
Tema 5.1 OcHoBHoOe coJep:kaHue Y4eOHOT0 MaTepHaJia 4 OK-1,0K-2,0K-3,
Kommrekchpie ducia [MousTHe KoMILIEKCHOro urcna. CONpsKeHHbIe KOMIUIEKCHBIE YHCIIa, MOIYJb M apryMeHT OK-4,0K-5,0K-6,
KOMILJIEKCHOro  yucna. @Popma 3amucd  KOMILJIEKCHOTO — 4Hcia  (reoMeTpuyeckas, OK-7
TPUTOHOMETPHUYECKasi, ainreOpandeckas). ApumMeTudecKkre 4
JNENCTBUS ¢ KOMIUIEKCHBIMU YHCTIaMU
Tema 5.2 OcHoBHoOE coiepkaHue Y4eOHOro Marepuasia 4
[IpMeHeHne KOMIUIEKCHBIX
quce [IpakTnueckas pabota no Teme: « BbIOIHEHNE pacyeToB ¢ MOMOUIBI0 KOMIUIEKCHBIX 5
YHCe.
[IpakTnueckas pabota no teme: «IIprumepbl HCHOIB30BaHUS KOMIUIEKCHBIX YHCEI 2
Pa3nen 6
IIpousBoanas pyHkuum, ee 38
NpUMeHeHue
Tema 6.1 OcHoBHoOe coJep:kaHue Y4eOHOT0 MaTepuaJa
ITonaTtue npou3BoAHOM. 2 OK-1,0K-2,0K-3,
I?I)/I(()l?(f)d g{;il?ﬂigiiiii Omnpenenenre YUCIOBOM MOCIEA0BATEIBLHOCTH U CIIOCOOBI ee 3a1anus. CBOMCTBAa YHCIOBBIX SE:‘;’OK'S’OK'G’
nocienoBarenbHocTell.  OmpeneneHue mpefena MOCIENOBaTENbHOCTU.  BbruucieHnue
npenenoB nocienoarensHoctel. [Ipenen ¢dynkunn Ha 6eckoneunoctH. [Ipenen pynkiuu B 2
touke. [Ipupamenue aprymenta. [Ipupamienue ¢pyHkiun. 3agauu, TPUBOAIIINE K MOHSITHIO
npou3BoIHOM. Omnpenenenre Npou3BOIHON. ANTOPUTM OTHICKAHUS TPOU3BOAHON
Tema 6.2 OcHoBHOe coaep:kaHue Y4eOHOTr0 MaTepHaJia 6




IIponsBoaHbBIE CyMMBI, PA3HOCTH
IIPOU3BEICHUS, YaCTHOTO

@opmynsl nuddepenupoanus. [Ipasuna auddepenmpoBanus

Tema 6.3
[IpounsBoHbIe
TPUTOHOMETPUYECKHUX

¢bynkuuii.  IIpousBomHas
CJIOKHOU (PYHKITHH

OcHoBHoOe coep;kaHue Y4eOHOr0 MaTepHaJia

Omnpenenenue cnoxxHoi QyHKIHH. [Ipon3BOgHAS TPUTOHOMETPUYECKUX (HYHKIUH.
[IpounsBoaHas caoxHON QyHKINN

Tema 6.4 OcHOBHOe coJep:KaHHe Y4eOHOT0 MaTepHaja
TlousTHe O HENPEPLIBHOCTH [MonsTre HenpepbiBHON QyHKIuU. CBONCTBA HENpepbIBHON QyHKIMH. CBA3b MEXKIY
ymxrn. Merox HETPEPBIBHOCTEIO M TP (HEPEHIMPYEMOCTHIO QYHKIIMU B TOUKE. AJTOPUTM PELICHHS
MHTCPBATIOB HEPABEHCTB METOIOM HHTEPBAJIOB
Tema 6.5 OcHOBHOe co/lep:KaHue Y4eOHOr0 MaTepuaJia
FeOMeTqueCFHH U | TeomeTpudecKHii  CMBICT TPOM3BOMHOM (YHKIMH — YIJI0BOM KOA(QQUIHMEHT
W3UYCCKHI MBI . .
brsmraec SMBICT KacaTelbHOW K rpa@uKy (yHKIMHM B TOYKE. YpaBHEHHE KacaTeNbHOM K rpauky
POU3BOIHON . _
(GyHKIUH. AJITOPUTM COCTaBJICHHS ypaBHEHUs KacaTelbHOH K rpaduky GpyHkumu y=f(X)
Tema 6.6 OcHoBHoOE coiepkaHue Y4eOHOro Marepuaja
DuzuyecKui CMBICI [IpakTnueckas padota no Teme: «PU3NUECKUIA (MEXaHUYECKUIT) CMBICI IPOU3BOTHON —
POU3BOIHON B MTHOBEHHAs CKOPOCTh B MOMEHT BpeMeHnH t: v = S'(t)»
npogecCHOHATBHBIX 3aa4ax
Tema 6.7 OcHoBHoOE cojiepkaHue Y4eOHOro MaTrepuasa

MOHOTOHHOCTh  (DYHKIIMH.
Touku s3xcTpeMyma

Bospactanue u yObiBaHUE (YHKIIUU, COOTBETCTBUE BO3PACTAHUS U YObIBAaHUS (PYHKIIUK 3HAKY
npou3BogHONU. [loHSATHE MPOU3BOIHON BBICHIETO TMOPSAKA, COOTBETCTBHE 3HaKa BTOPOM
MPOU3BOTHONM BBIMYKJIOCTH (BOTHYTOCTH) (YHKIIMM Ha OTpe3Ke. 3aJauyud Ha MaKCUMyM H
MuUHUMYM. [loHATHE acUMMOTOTHL, CHOCOOBI WX OMpEeNeNeHUs. AJNTOPUTM HCCIEA0BAHUS
(GYHKLIUHU U MOCTPOEHHUS ee rpaduKka ¢ MOMOIBIO POU3BOIHOM.

JpobHo-nuHeiHas GyHKIUS

Tema 6.8
HccnenoBanue QpyHKIMNA U
MOCTpOeHHE IpauKoB

OcHOBHOe coep:kaHne y4eOHOr0 MaTepHaJia

HccnenoBanue (I)YHKI_II/II/I Ha MOHOTOHHOCTH U IIOCTPOCHUC Fpa(l)I/IKOB.

Tema 6.9

OcHOBHOe coep:kaHne Y4eOHOr0 MaTepHaJia




HauOoubliiee 1 HauMeHblIEe

HaxoxaeHne HauOONBIIEr0 W HAWMEHBIIETO 3HAYeHUH (YHKIUN, TOCTpOSHUE

3HAYEHUS (D YHKITTT rpauKOB MHOTOYJICHOB C HCIIOJIb30BAHMEM amrapaTa MaTeMaTHYeCKOro aHalln3a 2
Tema 6.10 IIpodeccnoHaNbLHO-OPUEHTHPOBAHHOE COAEPKAHME (COAep:KaHUe TNPUKJIATHOIO 6
Haxosxenne MOJ1y.ist) OK-1,0K-2,0K-3,
ONTHUMAIBHOTO  PE3yIbTaTa ¢ [Ipaktuueckas padota mno teme; «Haumenbiiee u HanboJbIIEe 3HAUYCHUE (DYHKITTN OK-4,0K-5,0K-6,
MTOMOIIIBIO TTPOU3BOTHON B 6 OK-7
IPAKTHYECKUX 3a/1a9axX IK. 2.3
Tema 6.11 OcHoBHoOe coJiep;kaHue Y4eOHOr0 MaTepHaJia 2 OK-1,0K-2,0K-3,
Penrennesanay.llponssoiHas Kontponsnas padora Ne5 «@opmynsl 1 npasuna auddepenuuposanus. Vccnenopanue OK-4,0K-5,0K-6,
(GbyHKIMH, ee TPUMEHEHNE GyHKIME ¢ moMoIIbio Mpou3BoAHON. Hambombiiee 1 HaumeHblllee 3Ha4eHUs (YHKIUID) 2 OK-7
Paznen 7 OK-1,0K-2,0K-3,
MHOrorpaHHMKHM 1 TeJaa 44 OK-4,0K-5,0K-6,
BpaueHus OK-7
Tema 7.1 OcHoBHoOE€ coiepkaHue Y4eOHOro Marepuasia 2
BepumHbi, pebpa, [ToHATHE MHOrOrpaHHUKA. Ero »31IeMeHTHI: BEpIIMHBI, peOpa, IpaHu. JluaroHaib.
T'PaHUMHOTOTPAHHUKA | Ceyenue. BINyKible ¥ HEBBIMYKIbIE MHOTOIPAHHUK 2
Tema 7.2 OcHoBHoOE cojiepkaHue Y4eOHOro MaTepuaja 2
Tlpusma, ee cocrapomye, IMousTue npusMel. Ee ocHOBaHMS M O0KOBbIE IpaHu. Beicota npusmsbl. [Ipamas u
ceuenne. [Ipamas 1 NpaBUNBHAL | yaxnonnas npusma. [IpasibHas npusma. Ee ceuenne 2
MIPU3MBI
Tema 7.3 OcHoBHoOe coJiep:kaHue Y4eOHOT0 MaTepHuasia 2
Hapannenenunen, Ky0. [Tapannenenunen, cBoiicTBa MpsSMOYTOJIbHOTO Napaiienenunena, kyd. Ceuenue kyoa,
Ceuenue ky0a, napasuiesienunes1a 2
napasuieNienuneaa
Tema 7.4 OcHoBHOE coaep/kaHue Y4eOHOIr0 MaTepHuaJa 2
[Mupammuna, ee [Mupamuna u ee osnemeHThl. Ceuenue mupamunbl. [IpaBunbHas nupamuga. YcedeHHas
COCTaBJISIOLIUE, CEUECHHE. nupaMua 5
[IpaBunbHas mupamuia.
YcedeHnHas mupamuia
Tema 7.5 OcHOBHOE co/lep:KaHue Y4eGHOro MaTepualia 2




boxkoBas u monHas IMOBCPXHOCTH

[Tnomans GOKOBOM M MOJTHON MOBEPXHOCTH MPU3MBI, TUPAMUIBI

TIPU3MBI, ITUPAMHU/IBI 2
Tema 7.6 OcHoBHoOe coep;kaHue Y4eOHOr0 MaTepHaJia 2
Cummerpuss B KyOe, CuMMeTpusi OTHOCHTENIBHO TOYKH, HOpsMOH, IuiockocTtd. Cummerpus B KyOe,
apajuIeyICuIene, Ipu3Me, napamuicjicnuneac, mMpru3Me, NupaMuic 2
nUpamMuie
Tema 7.7 IIpodeccHoHaTbHO-OPHEHTHPOBAHHOE CO/IeP:KaHUe Yy4eOHOro MaTepuasa 6 OK-1,0K-2,0K-3,
ITpumepst CHUMMETPHIA [IpakTnueckast padota no teme: « CUMMETpHS B IPUPOJIE, APXUTEKTYpE, TEXHUKE, B OBITY» OK-4,0K-5,0K-6,
6 OK-7
IK 1.1
Tema 7.8 [IpaBuiibHbIe OcHoBHoOe coJiep;kaHue Y4eOHOr0 MaTepHaJia 2
MHOTOTPaHHHUKH, ux [TonsATHE MPaBIIILHOTO MHOTOTpaHHUKA. CBOWCTBA MPABIUIIEHBIX MHOTOTPAHHUKOB 5
CBOWCTBA
Tema 7.9 OcHoBHoOe coJiep:kaHue YUeOHOTr0 MaTepHaJia 2
Hummamap, €ro Humuaap u ero snemMenThl. CeueHne MITHHPA (TapauieIbHOe OCHOBAHHIO U OCH).
cocrapisironue.  CeueHue Pa3BepTka nunmHapa 2
LWIMHIpA
Tema 7.10 IIpodeccnoHATbHO-OPHEHTHPOBAHHOE COIEP:KAHNE YUeOHOT0 MaTepHajia 4 OK-1,0K-2,0K-3,
Konyc, ero cocrasisromue. [IpakTnueckas pabota no Teme: «KoHyc U ero anemMeHThI». 2 OK-4,0K-5,0K-6,
Ceyenue koHyca [Ipaktuyeckas pabora o teme: «CeueHne KOHyca (IapauieibHOe OCHOBAaHHIO U OK-7
IpoXo/sdliee Yyepe3 BeplINHy), KOHMUeCKHe cedeHus. PazBepTka KoHyca» 2 IIK. 3.6
Tema 7.11 OcHoOBHOE cojiepkaHue Y4eOHOro Marepuaja 2
Yceuennblii koHyc. Ceuenne | Yceuennsiii konyc. Ero o6pasyromias u Bbicota. CeueHHe yCeUueHHOTo KOHYca 2 OK-1,0K-2,0K-3,
YCEUEHHOT0 KOHYyca OK-4,0K-5,0K-6,
Tema 7.12 OCHOBHOE cojIep:KaHHe Y4eOHOT0 MaTepHaja 2 OK-7
[lap u chepa, ux ceyeHus Hlap u cdepa. Bzaumuoe pacnosioxkenue cepsl 1 miockoctd. Ceyenue mapa, chepsl 2
Tema 7.13 OcHoBHOE coaepkaHue Y4eOHOI0 MaTepHuaJa 2
[TonsTre 06 06beMe Temna. [Tonsitue 06 o0beme Tena. OO6veM Kyba M IPSAMOYrosibHOro mapaienenumnena. Oovem
OtHolieHre 0O0BEMOBIIOT0OHBIX npu3Mbl U IMHApa. OTHOIIEHHEe 00beMOB NOI0OHBIX Teu. ['eomeTpruyeckuit cMbICT 9
Ten ornpenenuTens 3-ro nopsaka
Tema 7.14 OcHoBHOe coaep:kaHue Y4eOHOTI0 MaTepHaJia 2




OObembl 1 IUIOIIAAN
IIOBEPXHOCTEH TeN

O06bembl mupamusl 1 KoHyca. O0beM mapa. [lnomany noBepxHocTei e

Tema 7.15 KomOunanuun OcHoBHoOe coep;kaHue Y4eOHOr0 MaTepuaJia 4
MHOT'OIpaHHUKOB H Tel KOM6I/IHaIII/H/I TCOMETPHUICCKUX TCII
BpallleHUs 4
Tema 7.16 OcHOBHOE co/iepkaHue Y4eOHOro Marepuasa 4
I'eomerpuueckue koMOnHaMy Ha | Mcnonb3oBaHre KOMOMHAIMA MHOTOTPAHHMKOB M TEJ BPAILICHUS B IPAKTHKO-
MIpaKTHKE OpPUEHTHPOBAHHBIX 337a4ax 4
Tema 7.17 OcHoBHoOe coJiep;kaHue Y4eOHOr0 MaTepHaJia 2
Pemenue 3amau. Koutposanbnasi pabora Ne6
MHororpaHHuKkyd U Tena «O0BeMBI U IUIOIAIM MOBEPXHOCTH MHOTOTPAaHHUKOB U TEJ BpAIleHUs) )
BpallleHUs
Paznen 8.
IlepBooOpa3nas pyHkumnu,ee 14
NpUMeHeHue
Tema 8.1 OcHoBHoOE coiepkaHue Y4eOHOro Marepuasa 2
ITepBoobpasuas QyHKIHH. 3amada O BOCCTAHOBIGHMHM 3aKOHA JBWKGHUS 110 M3BECTHOW CKOpocTH. IloHsTHE OK-1,0K-2,0K-3,
[IpaBuna HaxoxaeHUs 9 OK-4.0K-5.0K-6
P uHTerpupoBanusa. O3HAKOMIIEHHE C MOHSATUEM WHTErpajia U nepBooOpaszHoil s GyHKUUU ’ g ’
HEpBOODP y=f(x). Pemenue 3amau Ha CBSI3b NEPBOOOPAa3HOW U €€ MPOU3BOJHOW, BBIYUCIICHUE 2 OK-/
nepBooOpazHoi mis nanHoi pyHkuuu. Tabmuna Gopmyn mis
HaXO0XKJIeHUs epBooOpa3HbIX. V3yueHue npaBuia BEIYUCICHHS IEPBOOOpa3HOI
Tewma 8.2 OcHoBHOE cojiepkaHue Y4eOHOro Marepuasa 2
[Inomans KPUBOJIMHEHHOM 3amaun, TMPUBOJAIIME K MOHSATHIO OMPENEICHHOTO WHTErpaia — O BBIUMCICHHU IUIOIIAIU
TpalCuuru. ®opmyina KPUBOJIMHEMHOW Tpameuuu, O MnepeMelieHnu TOYKd. [IoHsaThe onpenenéHHOro uHTEerpaa.
Herorona — Jleiibuuna I'eomeTrpuyecknii 1 ¢Gu3NYECKHii CMBICT ompeesneHHoro naTerpana. @opmyna Herorona— 2
JleriOuuIa
Tema 8.3 OcHoBHOE coaepkaHue Y4eOHOI0 MaTepHaJa 2
Heompenenenusiii u [ToHATHE HEOMpeneIeHHOro UHTErpaia 2
OTIPEJECIICHHBIN NHTErpaIbl
Tema 8.4 OcHoBHOE coaep:kaHue Y4eOHOTr0 MaTepHaJa 2
[TonsiTue 06 onpeneneHHOM I'eoMeTpuuecknii CMBICI ONIPEAEIEHHOTO MHTErpasia
UHTErpaje Kak IUIONIAIH 2

KPUBOJIMHENHON Tpanenuu




Tema 8.5 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE COJepPKaHue Yy4eOHOro MaTepuaja 4 OK-1,0K-2,0K-3,
OnpeneneHHbii HHTErpai B [IpakTtuyeckas padora o Teme ; «['eOMeTpHUECKUil CMBICI ONPEAEICHHOTO MHTErpasa. 5 OK-4,0K-5,0K-6,
KU3IHU @opmyna Herotona — JlelOau1a. OK-7
Pemenne 3amau Ha TpPUMEHEHHE HHTErpaja Uil BBIYMCICHUS (U3MYECKUX BEIHYUH | 5 TK. 3.6
ionaaen
Tema 8.6 OCHOBHOE cojIep:KaHHe Y4eOHOr0 MaTepHaja 2 OK-1,0K-2,0K-3,
Pemenuesanau.lleppoodpasnas | Kontponsnas pa6ora Ne7 OK-4,0K-5,0K-6,
(GyHKIIMHK, €€ TPUMEHEHHE «IlepBooOpa3nas ¢pynkuuu. [IpaBuna HaxoxxaeHus nepBooOpas3HbIx. Ee npuMeHneHue» 2 OK-7
Paznen 9
CreneHu ¥ KOpPHU. 16
Crenennasi pyHkuus
Tema 9.1 OcHoBHOE coiepxaHue Y4eOHOro MaTrepHuasa 4
Crenennas QyHKIUs, €€ . . _n OK-1,0K-2,0K-3,
cBONCTRA [MousaTHe KOpHS N-0if CTemneHH M3 JeicTBUTENbHOrO yncna. OyHKIUH y = X 1704 4 OK-4,0K-5,0K-6,
cBoiicTBa u rpaduku. CBoiicTBa KOpHS N-0i CTENEHH OK-7
Tema 9.2 OcHOBHOE cojiepkaHue Y4eOHOro Marepuasia 4
IIpeoOpazoBanue BelpaxkeHuil ¢ | [IpeoOpasoBaHKe HPPAMOHAIBHBIX BHIPAXKCHUH
KOpHSIMU N-OM CTETIEHU 4
Tema 9.3 OcHOBHOE co/iepkaHue Y4eOHOro Marepuaja 2
CaoiicTBa creneHu ¢ | [loHsTHe cTeneHu ¢ M0bIM pallMOHANIBHBIM MOoKa3areneM. CTeneHHble PYHKINU, UX
palMOHAIBHBIM U CBOMCTBA U Tpaduku 2
JeWCTBUTENbHBIM NIOKA3aTEISIMU
Tema 9.4 OcHOBHOE co/iepKaHue Y4eOHOro Marepuaja 4
Pemenue nppanoHaibHbIX PaBHOCHIBHOCTS UPPAIIMOHATIBHBIX YPABHEHHUM 1 HEPABEHCTB. METOIbI UX PELICHHUS.
ypaBHEHUH U HEPAaBEHCTB Perienne MppalnoHaJbHBIX YpaBHEHUI U HEPaBEHCTB
Tema 9.5 OcHOBHOE co/iepKaHue Y4eOHOro Marepuaja 2
Crenenu u KOPHH. KonTponbnas paboraNe8
Crenennas ¢pyHkuus «Onpenenenune creneHHoN QyHKuK. Vcnoiab3oBaHue ee CBOICTB MPH pelleHUN ypaBHEHUN 2
Y HEPaBEHCTB»
Pa3nen 10
IToxka3aTenbHasn 18
GyHkuus
Tema 10.1 OcHoBHOe coaep:kaHue Y4eOHOTr0 MaTepHaJia 4




IlokazarenbHass  yHkuus,ee | CreneHb C MPOHM3BOJBHBIM JEHCTBUTENBHBIM MOKa3aTeneM. OmpeaereHre MoKa3aTelbHOM’ OK-1,0K-2,0K-3,
CBOHCTBA GyHKIMH, ee CBOWCTBA U rpaduk. 3HAKOMCTBO C MPUMEHEHHEM MOKA3aTeIbHON (DYHKIIUH. 4 OK-4,0K-5,0K-7
Perrenrie mokasarelbHBIX YpaBHEHHH (YHKIIHMOHAIBHO-IPAUYECKMM METOAO0M
Tema 10.2 OcHoBHoOe coJiep;kaHue Y4eOHOI0 MaTepHuaJia
Pemenne nokasarenpHbIxX Pemenue noka3arenbHbIX ypaBHEHU METOJIOM YPABHUBAHUS MIOKA3aTENEN, METOI0M 6
YPaBHEHUI U HEPABEHCTB BBEJICHUSI HOBOW NEPEMEHHOM, (YHKIIMOHAIbHO-TPAQUUECKUM METOJIOM.
[IpakTnueckass padota no Teme: «PelieHue noka3aTeabHbIX HEPABEHCTB) 5
Tema 10.3 OcHoBHoOe coJep:kaHue Y4eOHOT0 MaTepHaJia 4
CucTeMbl  MOKa3aTENBHBIX PeleHre CHCTEM MOKA3aTENbHBIX ypaBHEHHMIA
ypaBHEHUU 4
Tema 10.4 OcHOBHOE co/iepkaHue Y4eOHOro Marepuaja 2
Pemennesanau.llokazarensHas | KonTtponbHas pabota Ne9 Penienue mnokasateiabHbIX ypaBHEHHI METOJIOM YpaBHHBAHMUS
byHKIUSA MoKa3aTesedl U METOJIOM BBEJEHUSI HOBOW MepeMeHHOM. PeleHne nmokasaTeiabHbIX 5
HEPaBEHCTB
Pa3znen 11 OK-1,0K-2,0K-3,
Jlorapugmel. OK-4,0K-5,0K-7
Jlorapudpmudeckas 30
GyHknus
Tema 11.1 OcHoOBHOE cojiepkaHue Y4eOHOro Marepuaja 4
Jlorapupm quca. Jlorapudm ymcna. JlecaTHUHBIN U HATypalIbHBINA JOTapu(pMBbI, YUCIIO €
Jecatnunpiit HMHATYypaJIbHbIN 4
JOoTapu(MbLYHCIIO €
Tema 11.2 OcHOBHOE co/iepKaHue Y4eOHOro Marepuaja 6
CroiicTBa norapumoB. | Cpoiictea norapudmos. Onepaiys jgorapuMUPOBaHUS. 6
Onepanus norapuMuUpoBaHUS
Tema 11.3 OcHoBHOE coaepkaHue Y4eOHOI0 MaTepHaJa 4
Jlorapudmundeckas Gynkuus, ee | Jlorapudmuueckas GyHKIMS U €€ CBOWCTBA 4
CBOICTBa
Tema 11.4 OcHoBHOE coaep:kaHue Y4eOHOI0 MaTepHaJia 8




Pemenne norapudmudeckux
YPaBHEHUI U HEPABEHCTB

[onsitue norapupmuveckoro ypaBHeHHs. Onepainusi MOTEHUUMPOBaHHUS. TpuU OCHOBHBIX
METOJa pelIeHus JIorapu(MUUYECKUX YpaBHEHHH: (QYHKIMOHAIbHO-TpadUYecKuil, METOA

MOTEHIIUPOBAHHUS, METOJI BBEJCHUSI HOBOM nepeMeHHoil. Jlorapudpmuueckue 8
HEpaBEHCTBaA
Tema 11.5 OcHOBHoOe coJiep;kaHue Y1eOHOT0 MaTepHaJia 2
Cucremsl norapu@mMuyecKux AJTOPUTM  pelIeHus] CUCTEMBbl ypaBHEHWH. PaBHOCHIBHOCTH JOrapuMUYECKUX 9
YpaBHEHUU YPaBHEHUI U HEPABEHCTB
Tema 11.6 IpodeccuonaibHO-OPHEHTHPOBAHHOE COlePKAHNE Y4eOHOI0 MaTepuaJa 4 OK-1,0K-2,0K-3,
Jlorapudmsl B ipupoje 1 [Ipaktuueckas padota o teme «IIpumenenue norapudma. Jlorapupmuueckas cimpaib B OK-4,0K-5,0K-7
TCXHHUKEC npupoje. Ee maremaTnueckue CBOMCTBa» 4 MK 1.1
Tema 11.7 OcHoBHoOe coJiep:kaHue YUeOHOIr0 MaTepHuaJia 2 OK-1,0K-2,0K-3,
Pemenne 3a7a4. Kontponbnas padotaNel0 OK-4,0K-5,0K-7
JlorapudmsL. «Jlorapudmuueckas pynkums. Pemenue npocredmmx jgorapuMAYECKUX ypaBHEHUID) 5
Jlorapudpmuueckast
byHKIUSA
Pazngen 12 OK-1,0K-2,0K-3,
MHo:xecTBAa. DJ1eMeHThI 8 OK-4,0K-5,0K-6,
Teopuu rpagos OK-7
Tema 12.1 OCHOBHOE CO/Iep:KaHue Y4eOHOT0 MaTepHuaJia 2
MHoxecTBa [Tonarue muoxectBa. IlonmMHO)kecTBO. Onepanuu ¢ MHOKECTBAMU
2
Tema 12.2 IIpodeccuonaIbHO-OPUEHTHPOBAHHOE COlep:KaHue (colep:KaHHe NPHUKJIATHOTO 5 OK-1,0K-2,0K-3,
Omnepanuu ¢ MHOKECTBAMHU MOJYJIst) OK-4,0K-5,0K-6,
[IpakTuueckas pabora o teme «Onepanud ¢ MHOKeCTBaMU. PerieHne MpuKIaHbIX 3a7au» ) OK-7, IIK. 3.6
Tema 12.3 OcHOBHOE cojJep:KaHHe Y4eOHOI0 MaTepHuaja 2 OK-1,0K-2,0K-3,
I'padsr [Tonstue rpada. CBa3Hbli rpad, AepeBo, HUKI rpad HA MIOCKOCTH 2 OK-4,0K-5,0K-6,
OK-7
Tema 12.4 OcHOBHOE cojlep:KaHue Y4eGHOr0 MaTepualia 2
Pemenue3anau.Muoxecrsa, KonTposbHas padota Nel 1
I'pader 1 ux mpuMerenne «Onepanuu ¢ MEOKecTBaMu. ONUCAaHUE PEATBHBIX CUTYALUH C TIOMOIIBIO MHOYKECTB. 2

[Ipumenenue rpaoB K pelICHHUIO 3a/1a4»




Pa3zgen 13
DJieMeHThl KOMOMHATOPUKH,

22
CTATHCTHKM M TEOPHH
BEPOATHOCTEM
Tema 13.1 OCHOBHOE Co/lep/KaHue Y4eGHOro MaTepuasa 4 OK-LOK2.0K.3
Octostbre TIOHATHA ITepecTaHOBKHU, pa3MENIEHNs, COUETAHMS. OK-4.0K-5.0K-7
KOMOHWHATOPHKH 4 ; ;
Tema 13.2 OCHOBHOE co/lep/KaHue Y4eGHOro MaTepuasa 2
Colbitne, BepOATHOCTBCOOBITHA. ["CopyecTHEIE M HECOBMECTHBIE COOBITHA. TEOPEMBI O BEPOATHOCTH CYMMBI COGHITHIL
Crioxenue 1 yMHOKeHHE VCI0BHAs BEPOSTHOCTh. 3aBUCHMBIE M HE3aBUCHMBIE COOBITHS. TEOpPEMBI O BEPOSATHOCTH 2
BCPOATHOCTCH TIPOU3BEICHUS COOBITHIA.
Tema 13.3 IIpogeccuonaibLHO-OpHEHTHPOBAHHOE cOJep:KaHue Y4yeOHOro MaTepuaJia 4 OK-1,0K-2,0K-3,
Beposraocts B OTtHocuTenbHas YacToTa COOBITHS, CBOMCTBO ee ycroitunBocTu. CTaTHCTHYECKOe OK-4,0K-5,0K-7
po(hecCHOHANBHBIX 3aJauax ONpeACICHUE BCPOSATHOCTH. 4 I1K3.6
OrieHKa BEpOSITHOCTH COOBITHS
Tema 13.4 OcHOBHOE coJiep:kaHue Y4eOHOro MaTepuaia 4 OK-1,0K-2,0K-3,
AnckpeTHas ciyqaittas Buzsl cnydaiteix BenmduH. OnpeieneHne IMCKPETHOH cIydaifHOl BeINUHHEL. 3aKOH OK-4,0K-5,0K-7
BCJIMHHA, 3aKOH €C pacIpeieNicHus IUCKPETHOM CIIydaiiHON BenW4MHBL Ee 4MCIIOBBIE XapaKTEPHCTUKH 4
pacrpeieneHust
Tema 13.5 OcHoBHoOE cojiepkaHue Y4eOHOro Marepuaja 2
3ajiaun  MaTeMaTHYeCKoH Bapuanuonuslii  psajg. Ilonuron wactor W rucrorpamMma.  CTaTHCTHYECKHE
CTaTHCTHKH XapaKTEPUCTHKHU PsAga HAOII0JaEMBIX JaHHBIX 2
Tema 13.6 IIpodeccuonaiLHO-OPHEHTHPOBAHHOE CO/Iep:KaHNe Y4eOHOr0 MaTepuajia 4 OK-1,0K-2,0K-3,
CocraBiieHue Tabmuy U [IpakTnueckas pabora no teme «I[leppuunas 0OpabOTKa CTATUCTUYECKUX JTAHHBIX. 2 OK-4,0K-5,0K-7
JMarpamMM Ha IPaKTUKe I'paduyeckoe MX MPEICTABICHUE. IK 2.3
[MpakTuueckas pabora mo Teme «HaxoJeHHE CPEIHHX XapaKTEPUCTUK, HAOII0IAEMBIX
JAHHBIX. 2
Tema 13.7 OcHOBHOE cojlep:KaHue Y4eGHOr0 MaTepualia 2 OK-1,0K-2,0K-3,
Pemenune 3agau. DneMeHTEI KoHTposibHas pabota Nel2 OK-4,0K-5,0K-7
KOMOMHATOPUKH, CTATHCTHKH DnemenThl KOMOUHATOPUKH. COOBITHE, BEPOSTHOCTH COOBITHsI. CII0KEHHE U YMHOXKEHHE 2

BEPOSITHOCTEN




Pazgen 14

26
YpaBHeHUsI M HEPABEHCTBA OK-1,0K-2,0K-3,
Tema 14.1 OcHoBHoOe coep;kaHue Y4eOHOT0 MaTepHaJia 4 OK-4,0K-5,0K-6,
PaBHOCHIIEHOCTS PaBHOCunbHOCT, ypaBHeHUN U HepaBeHCTB. Omnpenenenus. OCHOBHbIE TEOPEMBbI OK-7
YpaBHECHHUN M HEPABCHCTB. PaBHOCHIIBHBIX TI€peX0/aX B YpaBHEHHSX M HepaBeHcTBax. OOIIMEe METOIbl pelIeHHUs
Obuiue meTosbl perienus YpaBHEHHUI: TE€PEX0 OT paBeHCTBA (DYHKIMI K PABEHCTBY apryMEHTOB ISl MOHOTOHHBIX 4
(GyHKIUH, METO/I pa3JIoKEeHUSI HA MHOKUTEIN, METOJ BBEJICHUSI HOBOM
MEpEMEHHOM, (PYHKUHNOHAIBbHO-TpaQUUECKUI METO/]
Tema 14.2 OcHoBHoOe coJep:kaHue Y4eOHOT0 MaTepHaJia 4
I'paguiecknil METOAPEMEHNA  "OFye MeTOAB pELUCHHA HEpABEHCTB: MEpeXOi OT CpaBHEHMA 3HAUEHHH (yHKIMH K
YpaBHEHHIA,HEPAaBEHCTB . .
CpaBHEHHWIO 3HA4YCHWH apryMeHTOB JUIsi MOHOTOHHBIX (YHKIMH, METOJ HHTEPBAJIOB, 4
(GbyHKIIMOHATBHO-Tpaguueckuil MeToa. I'paguueckuil MeTO | peleHusl ypaBHEHU! U
HEPaBEHCTB
Tema 14.3 OcHoBHoOE coiepkaHue Y4eOHOro Marepuasa 4
YpaBHEHUSI U HEPABEHCTBAC >
MOJTYIIEM Onpenenenue Monayns. PackpeiTue monmyns mo omnpeneneHuto. [Ipocreiiine ypaBHEHUS U
4 HEpaBEHCTBa ¢ MoxyineM. [IpuMeHeHne paBHOCWIBHBIX MEPEXOJIOB B ONPEIEICHHBIX THIIAX 4
YPaBHEHUH U HEPABEHCTB C MOYJIEM
Tema 14.4 OcHoBHoOE coiepkaHue Y4eOHOro Marepuasa 4
YpaBHEHNs M HEPABEHCTBAC 3HakOMCTBO ¢ mapamerpoM. IIpocreiiine ypaBHeHUsI U HEPABEHCTBA C MapaMeTPOM
napameTpamu 4
Tema 14.5 IIpo¢eccrnonaIbHO-OPHMEHTHPOBAHHOE CO/IEPKaAHME Y4eOHOr0 MaTepuaJia 8
CocraBiieHne U pelieHue Pemenmne TekCTOBBIX 3a/1a4 NMPOPECCHOHANIBHOTO COJICpHKAHUS OK-1,0K-2,0K-3,
npo(eCcCHOHAIBHBIX 334 g OK-4,0K-5,0K-6,
C IIOMOILBIO YpaBHEHHH OK-7.IIKL.LIIK
3.6,JIK 2.3
Tema 14.6 OCHOBHOE cojIep:KaHne Y4eOHOro MaTepualia 2 OK-1,0K-2,0K-3,
Pemenne sana. YpaBHCHWAM  (Of e metons! pelleHns ypaBHEHMH. YpaBHEHUS U HEpPaBEHCTBA C MOJYIEM M C OK-4,0K-5,0K-6,
HEpPaBCHCTBA IapamMeTpamMu 2 OK-7
IIpomexyTounasi arrecrauust (JK3aMeH) 36
Bcero: | 348




N

3. YcaoBus peaju3anui NPpOorpaMmsbl 0011e00pa3oBaTeIbHOM M CHMILIHHBI
3.1.TpedoBaHus K MUHMMAJIbHOMY MaTEePHATBHO-TEXHUYECKOMY 00eCIIeYeHH 0
Peanuzanus nporpaMMbl IUCUMIUIMHBI TpeOyeT HaMU4YUs y4eOHOro KaOMHEeTa MaTEMaTHKU.

O6opynoBaHue y4eOHOro KaOWHETa:

- T0CaJOYHbIE MECTa MO KOJUYECTBY 00YYarOLUXCS;
- pabouee MeCTO MpenoaaBaTess;
- KOMIUIEKT y4eOHO-HAIISIIHBIX MOCOOMIA;
- KOMIUIEKT 3J€KTPOHHBIX BHJIEOMATEPHAIIOB;
- 3aJjaHus IS KOHTPOJIbHBIX paloT;
- Ipo(peccuoHaIbHO OPUEHTUPOBAHHBIE 33/1aHNUS;
- MaTepualbl 9K3aMeHa. TexXHUYecKue
cpeacTBa OOy4YEeHUS:
- TePCOHAIbHBIA KOMITBIOTEP C JIMIIEH3UOHHBIM MPOTPaAaMMHBIM O00ECIICUCHHUEM;
- TPOEKTOP C HKPAHOM.

OddexTuBHOCTH penoaBanus Kypca MaremaTuka 3aBUCUT OT HAIMYUS COOTBETCTBYIOIIETO
MaTepUaIbHO-TEXHUYECKOTO OCHAIIICHHUS.

310 00BSACHAETCS OCOOEHHOCTSAMH Kypca, B IIEPBYIO OU€pe/b €r0 MHOTONPOPUIBHOCTHIO U
PAKTUYECKON HAMPaBIEHHOCTHIO.

3.2. UudopmanuoHHoe odecnievyeHne 00yueHmsi

. Mopakosuu A.I'. Anrebpa u Hadajia MaTeMaTndeckoro ananusa. Yueonuk.Y. 1. 10-11.

M.: Muemo3suna, 2021, rp.

. AtanacsH JI.C. 'eomerpus 10-11 knaccel. — M.: Ilpoceemenue, 2021, rp.
. UndopmaTuka n matematuka : yueOHuk u npaktukym ais CI1O / A. M. Tlonos, B. H.

Cortnukos, E. 1. Haraesa, M. A. 3aiiues ; nog pea. A. M. Ilonosa. — 4-¢ uzn., nep. u
nor. — M. : U3natenscTBo FOpaiit, 2022. — 484 c. — (Cepus : [Ipodeccuonanbaoe
obpazoBanne). — ISBN 978-5-534-08207-4. — Pexxum gocryma : www.biblio-
online.ru/book/AE3A8626- 75B9-430C-80A8-A625AB3A1F6A.

. baBpun, 1. . Maremaruka : yaeOHuk u npaktukym s CIT1O / U. U. baspun. — 2-e

u3a., nep. u gon. — M. : U3narensctBo FOpaiit, 2022. — 616 c. — (Cepus :
[Ipodeccuonansuoe oopazoBanue). — ISBN 978-5-534- 04101-9. — Pexxum noctyma :
www.biblio-online.ru/book/E70A2C44-5195-467E-B71E-77D0OEEB49640.

. [laBmouenko, 0. B. Marematuka : yue6Huk u npaktukym st CI1O / 1O. B.

[TaBmrouenko, H. III. Xaccan ; mox o6mur. pea. FO. B. IlaBmoyenko. — 4-
e u3l., nep. u pon. — M. : I3gatensctBo IOpaiit, 2022. — 238 ¢. — (Cepus :
[Mpodeccronansroe oopazoanue). — ISBN 978-5-534-01261-3.

— Pexum noctymna : www.biblio-online.ru/book/773FABOF-0EF8-4626-945D-

6A8208474676

55


http://www.biblio-online.ru/book/AE3A8626-75B9-430C-80A8-A625AB3A1F6A
http://www.biblio-online.ru/book/AE3A8626-75B9-430C-80A8-A625AB3A1F6A
http://www.biblio-online.ru/book/AE3A8626-75B9-430C-80A8-A625AB3A1F6A
http://www.biblio-online.ru/book/E70A2C44-5195-467E-B71E-77D0EEB49640
http://www.biblio-online.ru/book/E70A2C44-5195-467E-B71E-77D0EEB49640
http://www.biblio-online.ru/book/773FAB0F-0EF8-4626-945D-6A8208474676
http://www.biblio-online.ru/book/773FAB0F-0EF8-4626-945D-6A8208474676
http://www.biblio-online.ru/book/773FAB0F-0EF8-4626-945D-6A8208474676

HNutepHer-pecypcesl

1. T'azeta «Matematukay» M3aatensckoro noma «IlepBoe ceHTAOPs»
http://mat.1september.ru

2. Maremartuka B OTKpPBITOM KOJIJIEIKE
http://www.mathematics.ru

3. Allmath.ru — Bcsa maTemaTHKa B OJTHOM MeCTE
http://www.allmath.ru

4. EXxponenta.ru: oOpazoBaTenbHbIi MATEMAaTUYECKHUM CaliT
http://www.exponenta.ru

5. Bcsd snemenTtapHas marematuka: CpeHsas MaTeMaTU4ecKasi MHTEPHET-IIKOJIa
http://www.bymath.net

6. ['eoMerpuueckuii noprai
http://www.neive.by.ru

7. 3ajauu 1Mo reoMeTpUu: HH(POPMAIIMOHHO-TIONCKOBAasi CUCTEMA
http://zadachi.mccme.ru

8. 3ajauHuK I MOATOTOBKH K OJMMIIMAJIaM 10 MaTeMaTHKE
http://tasks.ceemat.ru

9. Marematuka on-line: cnpaBounas nHGOpMaIKs B IOMOIIb CTYACHTY
http://www.mathem.hl.ru

10. MareMaTtuka B IIOMOIIIb IITKOJLHUKY M CTYJAEHTY (TeCThI 110 MaTeMaTHKe online)
http://www.mathtest.ru

11. MeTroauka npenogaBaHus MaTeMaTUKU
http://methmath.chat.ru

12. Caiit aniemeHTapHOi MaTeMaTuku Jmutpus ['yiiuHa
http://www.mathnet.spb.ru

13. uTepHeT - mNOAJAECPKKAa YyYUTEIEeH MaTeMaTHKU. 37eCh MOXKHO HaWTH
BJICKTPOHHBIE KHUTH, BUACOJCKIHNH, PA3JIMYHBIC TI0 YPOBHIO W TEMATHKE 3a]1a4H,
VUCTOPUM W3 KU3HM MATEMAaTUKOB. YUMTENd HAWAYyT MaTepualibl ISl YPOKOB,
odurmanbHbie TOKyMEHTH MUuHUCTEpCTBa 00pa30BaHUs M HAYKH, HEOOXOIUMbIEC B
pabore.

www.math.ru

14. www.fcior.edu.ru (MadopMannoHHble, TPEHUPOBOYHBIC U KOHTPOJIbHBIC
MaTtepualbl).
15. www.school-collection.edu.ru
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4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB 0CBOCHUS 00111€00pa30BaTEeIbLHOM

JTUCHUILIMHBI.

Oo6masi/npodeccuonanbHast

Paznen/Tema

THun oleHoOYHbIX

KOMIeTeHI Ul MeponpUsITHS
OK 01. Beibupats P1,Temall-17 TectupoBanue
crocoOBI penIeHus 3a1a4y P2, Tems 2.1 -2.6 YcrHsI# onpoc
npodeccnoHaIbHO T P 4, Temr1 4.1 -4.11 MaTeMaTHYeCKI
JIESITEILHOCTH P 5, Temsr 5.1-5.2 JIUKTaHT
MIPUMEHUTEIHLHO P 6, Temsr 6.1 - 6.11

K pa3IM4YHbIM KOHTCKCTaM

P7, Temsr 7.1 - 7.17

[TpakTudeckas pabora

P 8, Temni 8.1 - 8.6 K"g”p"“"m"

P9, Tems 9.1-9.5 B e

P 10, Temsr 10.1 - 10.4 SK3aMEHALTOHHBIX

P11, Temsr 11.1 - 11.7 samaHui

P 12, Temsr 12.1 - 12.4

P 13, Temsr 13.1 - 13.7

P 14, Temsr 14.1 - 14.6
OK 02. Hcnonb3oBaTh P1,Temall-17 TectupoBanue
COBPEMEHHBIE CpPE/ICTBA P 3, Tems 3.1-3.4 VYceTHBI onipoc
MONCKA, aHaJIN3a U P4, Temr1 4.1 -4.11 MaTeMaTiaeCKHii
WHTEpIIpETAIluU P5, Temsr 5.1-5.2 JMKTAaHT
nHpOpMaIHH, U P 6, Temsr 6.1 - 6.11 IpakTiraeckan paGota
MH(OPMALMOHHbIE P 7, Temn 7.1 - 7.17 KOHThOILHAS
TEXHOJOTHUH I P 8, Temr1 8.1 - 8.6 60 Tpa
BBITIOJTHEHUI3a a4 P9, Tems 9.1 9.5 l]?%imonHeHHe
po(hecCHOHATLHOM P 10, Temsr 10.1 - 10.4 >K3aMEHAHOHHBIX
ACATCILHOCTH P11, Temsr 11.1 - 11.7 sajaHuil

P12, Temsr 12.1- 124

P 13, Temsr 13.1 - 13.7

P 14, Temsr 14.1 - 14.6
OK 03. ITnanupoBats u P1,Temall-17 TectupoBanue
peannu3oBbIBaTh cOOCTBEHHOE | P 2, Tembr 2.1 - 2.6 YCTHBII ompoc
npoheccHoHATBFHOE U P 3, Tems 3.1 - 3.4 MaremaTHueCcKuii
JUYHOCTHOE Pa3BUTHE, P 4, Temn1 4.1 -4.11 JMKTAHT
MPEIIPUHUMATEITHCKYIO P 5, Temsr 5.1 -5.2 MpaKTiieckas pabora
ACATCIIPHOCTD B P 6, Temnr 6.1 - 6.11 P P
npodeccuoHanbHOU cdepe, P 7, Tems 7.1 - 7.17 Kontpombnas
MCTIOJB30BATH 3HAHHS 11O P 8, Tembr 8.1 - 8.6 1133360”
(hMHAHCOBOM IPAMOTHOCTH B | P 9 Tewmpr 9.1 — 9.5 BIEZSEEZEESHHHX
Pa3IMYHBIX KU3HEHHBIX P 10, Temsi 10.1 - 10.4 SN

CUTYyalludgXxX

P11, Temsr 11.1 - 11.7
P12, Temsr 12.1 - 12.4
P 13, Temsr 13.1 - 13.7
P 14, Temsr 14.1 - 14.6
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OK 04. D¢ddexruBnO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJIJICKTUBE U
KOMaH/Ie

P1, Temall-17

P2 Temp12.1-2.6
P3 Temr13.1-3.4
P4, Temr1 4.1 -4.11
P5, Temnr 5.1-5.2
P 6, Temsr 6.1 - 6.11

TectupoBanue
VYerHbIM onpoc
MaremaTnyeckuii
JUKTAHT

[TpakTdeckas padora

P 7, Temst 7.1 - 7.17 K(’é”p"“"Ha"
P 8, Temer 8.1 - 8.6 I];al;lr(l)(T)iHeHHe
P9, Tempt 9.1-9.5 9K3aMEHALMOHHBIX
P 10, Temsr 10.1 - 10.4 sayanuil
P11, Temsr 11.1 - 11.7
P12, Temsr 12.1 - 12.4
P 13, Temsr 13.1 - 13.7
P 14, Temsr 14.1 - 14.6
OK 05. OcymiecTBasTh P1,Temal.1-17 TectupoBanue
YCTHYIO P2 Tems1 2.1-2.6 YcTHBII oTIpoc
W ITMCbMCHHYIO P4, Temr1 4.1 -4.11 MaTeMaTHyYeCKuii
KOMMYHHKAIIHIO Ha P 5, Tempr 5.1- 5.2 KTaHT

TOCY/IapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢

P 6, Temsr 6.1 - 6.11
P7, Temsr 7.1 - 7.17

[TpakTrueckas pabota

y4eTOM 0COOEHHOCTEH KoHnTponsHas
COIMAITBHOTO U KYJIBTYPHOTO P 8, Temer 8.1- 8.6 abota
p

P9, Temsr 9.1 -9.5
KOHTEKCTa Brinosnnenue

P10, Temsr 10.1 - 10.4 IK3aMEHAIOHHEIX

P11, Temsr 11.1 - 11.7 3anaHmi

P12, Temrr 12.1- 124

P 13, Temsr 13.1 - 13.7

P 14, Temsr 14.1 - 14.6
OK 06. ITposiBisTH P1,Temall-17 TectupoBanue
rpaXKIaHCKO- P 4, Temn 4.1 -4.11 YCTHBIN ompoc
NaTPUOTHYCCKYIO MO3ULHKIO, | P 5, Temsr 5.1 - 5.2 MaremaTuueckuii
HeMOHCTpHpOBaTI) P 6, TeMBI 6.1 = 6-11 ITUKTAHT
0CO3HAHHOE MOBEJICHHUE Ha P7 Temsr 7.1 - 7.17 1 5

: ' ' aKTHUYeCKas paboTa

OCHOBE TPaJIUIIUOHHBIX P 8 Tembr 8.1-8.6 p p
00IIeYeIOBEUECKIX KonrposbHast
LIEHHOCTEH, B TOM YHUCJIE C P9, Tempr 9.1 -9.5 pabora
Y4ETOM TapMOHHU3AINN P12, Tempr 12.1 - 124 BrinonHenue
MEKHALMOHAIBHBIX U P 14, Temnr 14.1 - 14.6 SK3aMEHALMOHHBIX
MEXKPEIUTHO3ZHBIX 3ajanuii

OTHOMGHHﬁ, IMPUMCHATDb
CTaHAapThl
AHTHKOPPYIIIHTUOHHOI'O
ITOBCOCHHUA
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OK 07. CogelicTBOBaTh
COXPAHEHHUIO OKpYXaIoIIeH
Cpelibl, pecypcocOepeReHuIO,
IIPUMEHSTH 3HaHUsI 00
W3MEHEHHUH KJIMMaTa,
MIPUHLIMIIBI OEPEKITUBOTO
IIPOU3BOJICTBA, 3(PPEKTUBHO
NENCTBOBATH B
Ype3BbIYANHBIX CUTYALUSIX

P1, Temall-17

P2 Temp12.1-2.6

P3 Temr13.1-3.4

P4, Temr1 4.1 -4.11
P5, Temnr 5.1-5.2

P 6, Temsr 6.1 - 6.11
P7, Temsr 7.1 - 7.17
P 8, Tems1 8.1 - 8.6
P9, Temsr 9.1 -9.5

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

TectupoBanue
VYerHbIM onpoc
MaremaTnyeckuii
JUKTAHT

[TpakTdeckas padora
KoHnTponbsHas

pabora

Brinosinenue
9K3aMEHALMOHHBIX
3a/laHAN

K 1.1

OO6ecnieunBaTh ONITUMATBLHBIN
pexuM paboThI
ANEKTPOOOOPYIOBAHUS U
CpE/ICTB aBTOMATHKHU C Y4ETOM
uX (pyHKIIMOHATIBHOTO
Ha3HAYEHUS, TEXHUIECKUX
XapaKTEePUCTUK U MTPABHIT
IKCTUTyaTaIHH.

P1 Tema 1.3
P2, Tema 2.5
P7, Tema 7.7
P11, Tema 11.6
P 14, Tema 14.5

IIpakTrueckas padora
TectupoBanue
VYeTHbI onpoc

[1K 2.3 AnanusupoBaTh
MPOIIECC M PE3yIbTaThI
MEeITEILHOCTH KOJIJIEKTHUBA
HCITOJIHUTEICH

P 3, Tema 3.3
P4, Tema 4.7

P 6, Tema 6.10
P 13, Tema 13.6
P 14, Tema 14.5

[IpaxTrueckas padora
TectupoBanue
VYcrHblit onpoc

I1K 3.6 Opranu3oBsiBath
o0ecrieunBaTh JCHCTBUS

MO TYMHEHHBIX YWICHOB
JKUMAXKa Cy/IHA TPU
OCTaBJICHUU CYyJHA,
UCIIOJIb30BaTh KOJUICKTUBHBIC
Y MHJIMBUIyaJIbHbIC
criacaTelibHbIC CPe/ICTBA

P2 Tema 2.5
P7, Tema 7.10

P 8, Tema 8.5
P12, Tema 12.2
P 13, Tema 13.3

[IpakTHueckas padora
TectupoBanue
VYcTHBI onpoc
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N3menenus u 1onoiHeHus K padoueii mporpaMMme y4eOHOM AMCUUILIMHBI

Ha

y4eOHBIN rojg

[ata u HOMep

MPOTOKOJA
No N3menenus k paboueit JlononHeHus K 3acenanust [IMK
n/m porpamme paboueii mporpamMmme Y BU3a
npeacenaTens
IIMK
1
5 N3meHeHnidi W JONOJHEHUH HaA

yaeOnbiii romr HET
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N3meHeHnus u 1onoiHeHHs K padoyeii mporpaMmMe y4eOHOM TUCHUININHBI

Ha

y4eOHBIH rojg

Jlata u HOMEp

MPOTOKOJIA
No N3menenust x paboueit JlononHeHus K 3acenanus [IMK
/11 IporpaMmme paboueil mporpamme 1 BU3a
MpeceaaTens
IIMK
1
2 N3meHeHnii ¥ JONMOJHEHUNA Ha

yaeOnbiii ronr HET
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