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1. OBIIIASI XAPAKTEPUCTUKA PABOYEHN ITPOI'PAMMBbI
YYEBHOM JUCIHIUTIJIMHBI
00/1.11 MaTtemaTuka

1.1. MecTo AMCHMIUIMHBI B  CTPYKTYpe  OCHOBHOI  mpodeccHoHAIbHOM’
00pa3oBaTeIbHON MPOrpaMMblI

O6meo6pazoBarenpHas guciuiimHa OOJ[.11 Marematuka sBisieTCs 00s3aTeIbHOMN
4acThI0 0011e00pa30BaTEIHLHOIO LUKIA 00pa30BaTeNbHON Mporpammbl B coorBeTcTBHH PI'OC
CIIO no crenranbrocTr 13.02.07 DnexkTpocHabkeHue (1o OTpacisim).

1.2. lleau 1 nJIaHupyeMble pe3yabTAThl 0CBOCHUS THCIUIINHbBI

1.2.1. eap AUCHUILIHHDBI

Conepxanne mporpamMmbl obmeoOpazoBatenbHoi nucnuminabl OOJ[.11 Maremaruka
HAIPABIICHO HA JIOCTMIKEHUE PE3yJIbTATOB €€ U3yUeHHUs B COOTBeTCTBHH ¢ TpeboBanusmMu OI'OC
COO c¢ yuerom npodeccuonanphoii Harpasiennoctu ®I'OC CIIO.

1.2.2. [lnannpyemMblie pe3yJIbTAThl OCBOCHHS 0011e00pa30BaTEJIbHON JMCUMILIUHBI B
coorBercTBUH ¢ PI'OC CIIO un Ha ocHoBe ®T'OC COO

Oco0oe 3HaueHue AucUUILTIHA uMeeT rpu popmuposanuu u pazsutun OK u [IK: OK 01.,
OK 02., OK 03., OK 04., OK 05., OK 06., OK 07., TIK 2.3.



OO0mMe KOoMNEeTEeHINH

Ilaanupyembie pe3yJibTaThl 00y4eHHs

O0mmue

JucuuniauHapHbie

OK 01 Bri6upats cioco0sI
pelIeHns 3a1a4
npo¢ecCHOHANBHON NeATeIbHOCTH
HNPUMEHUTEIEHO

K Pa3JIMYHBIM KOHTEKCTaM

B wactu Tpy10BOTO BOCIIUTAHUS:

- TOTOBHOCTh K TPYyIy, OCO3HaHWE IICHHOCTH MAacTepCTBa,
Tpynonrooue;

- TOTOBHOCTh K aKTUBHOW JEATCIBHOCTH TEXHOJIOTUYCCKON U
COLMANILHOW HANPaBJICHHOCTH, CIOCOOHOCTh MHUITUHPOBATH,
IUIAHUPOBATh ¥ CAMOCTOSTEIHHO  BBITIONHATH  TaKykO
JIESITeTIbHOCTb;

- HWHTEpeC K pas3nuuHbiM cdepam npodeccHOHATBHON
JESITeIbHOCTH,

OBageHre YHUBEPCANBHBIMA yUeOHBIMU TTO3HABATECIHHBIMU
IEUCTBUSIMU:

a) 6a30BbIC JTOTHYECKHE JCHCTBUS:

- CaMOCTOATENBFHO (OpMyITHPOBaTh M AaKTyaIH3UPOBATh
mpo0eMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIMBATH CYIIECTBEHHBIN TPU3HAK FIT OCHOBAHUS JJIS
CpaBHEHHUsI, KJIacCU(PUKAITUH U 0000IICHHS;

- ONpeneNaTh LENU JCITCIbHOCTH, 33JaBaTh IapaMeTphl U
KPUTEPHUH UX JTOCTHIKCHHUS,

- BBIABJIATH 3aKOHOMEPHOCTHU n MIPOTUBOPCUHNA B
pacCMaTpUBACMBIX ABJICHUAX,

- BHOCUTb KOPPCKTUBBI B JCATCIBHOCTb, OLCHUBATH
COOTBETCTBUC  PE3YyJbTATOB  LCJIAM, OLCHUBATL PUCKU
HOCHCZ[CTBI/Iﬁ JACATCIIBbHOCTH,

- pa3BuBaTb KpPCATHUBHOC  MBINUICHUC TMPHU PCHICHUU

JKM3HEHHBIX MPOOIeM

0) 6a30BBIC UCCIIEIOBATEIILCKHE ICHCTBHS:

- BIaJeTh HaBBIKAMH  y4e€OHO-HCCIIENOBATEILCKOH U
MPOCKTHOM eI TeIbHOCTH, HABBIKAMH Pa3pelICHHUs MPO0IIeM;
- BBISBIATH NPUYHHHO-CJICICTBEHHBIC CBSI3H u
AKTyaJM3UPOBAThH 33144y, BBIIBUIATh TUIIOTE3Y €€ PEIICHUS,
HAaXOOWUTh  APryMEHThI Ui JOKa3aTejibCTBA  CBOMX
YTBEPIKICHHIA, 3a1aBaTh MAPAMETPhI U KPUTECPHUHU PEIICHUS,

- aHAJTU3UPOBATh IOJYYCHHBIE B XOJC pEIICHHUS 3adauu
pe3yNbTaThl, KPUTUYECKH OIICHUBATh HX JIOCTOBEPHOCTB,
MPOTHO3MPOBATH H3MCHEHUE B HOBBIX YCIIOBHUSX;

-- yMeTh TIIEPCHOCHTh 3HAHHS B I[IO3HABATCIFHYI U
MPaKTUYECKYIO 00JIACTH )KH3HECSITEIBHOCTH;

-BJIAZIETh METOJAMH JIOKa3aTeIbCTB, aJITOPUTMAMHU PEIICHHS 3a7ad; YMECHUE
(hopMyIHpOBATE OIpENeNeHUs, aKCHOMBI W TEOPEMBI, TNPHMEHATh WX,
MIPOBOJIUTH JOKA3aTEIbHBIC PACCYKACHHUS B XOJI€ PEIICHHA 3a]ad;

- YMETh OIEPUPOBATh MOHATHIMU: CTCIICHb YHCIIA, JOTAPU(PM YUCIIA; YMCHHE
BBITMIOJIHATh BBIUUCIICHUEC 3HAYCHUN U MpeoOpa3oBaHUs BBIPAXKCHHUI CO
CTCTICHAMH U JiorapupMamu, TpeoOpa3oBaHus APOOHO-PANMOHATBHBIX

BBIPAKEHUI],
- YMETb OIEpUPOBATH IOHATHAMH: PpAaLUOHAJIBHBIE, HPPALUOHAJIBHEIE,
NOKa3aTeJbHble, CTENEHHbIEe, JIOrapU(pMUYECKHE, TPUTOHOMETPHYECCKHE

ypaBHEHHS M HEPABEHCTBA, UX CUCTEMBI;
- yYMeThb OIICPHPOBATH IMOHATUAMHU: (GYHKUUS, HempepbiBHas (yHKIMA,
NPOU3BOAHAS, MEPBOOOPa3Hasi, ONpENeICHHbId HWHTETpall; yMeTh HAXOAUTb
MPOU3BOAHBIC AIIEMEHTAPHBIX (QYHKIMH, UCIIONB3Ysl CIIPABOYHBIC MaTSPHAIIBI;
HCCIIEIOBATh B MPOCTEHINNX CIydasx (YHKIUHA Ha MOHOTOHHOCTB, HAXOIUTh
HanOoNbIIMe ¥ HAaWMEHbIIWE 3HA4YeHHsA (OYHKIMH; CTPOHTH TrpaduKu
MHOTOWICHOB C HCIIOJIb30BAHUEM ammapara MaTeMaTHYEeCKOro aHaju3a;
NPUMEHSTh INPOU3BOJAHYIO NPU pPEUIEHHH 3aJad Ha [JBIDKCHUE, pellaTh
NPaKTHKO-OPUEHTHPOBAHHBIE 3a/laud Ha HauOoJiblIMEe M HAaWMEHBILIHUE
3HAYEHHsI, HA HaXOXKACHHE IIyTH, CKOPOCTH U YCKOPEHHS;

- YMETb ONEpUpOBATh MOHATHSIMU: palOHaJbHAsE (YHKIMS, TOKa3aTelbHast
¢$byHKIWS, CTeTIeHHAs (hyHKIHA, JorapupMImgecKas GbyHKIHSA,
TpUrOHOMeTpHYecKre (GYHKIMH, oOpaTHble (YHKIMH; YMEHHE CTPOUTh
rpaduKd M3y4YeHHBIX (YHKIMH, HCIONb30BaTh TpadUKH NPH H3YyYCHHH
NPOLECCOB M 3aBUCHMOCTEH, NpPH PENICeHHH 3afady U3 JPYrHX Y4eOHBIX
NPEeIMETOB U 33/1a4 U3 PealIbHOW KH3HH; BBIPaXaTh (OPMyJIaMU 3aBUCHMOCTH
MEXIy BeJIMYMHAMU;

- YMETb pellaTh TEKCTOBbIE 3a7a41 Pa3HbIX TUIOB (B TOM YKCJIE Ha TPOLICHTBI,
JIOJIM M YacTH, Ha JBW)KeHHE, paboTy, CTOMMOCTbh TOBapOB W YCIYT, HaJOIH,
3a7aud U3 OOJAaCTH YIPAaBJICHHS JHYHBIMH W CEMEHHBIMH (DHHAHCAMH);
COCTAaBJIAThH BBIPAKEHHUS, yPABHEHHS, HEPABEHCTBA U UX CHCTEMBI 110 YCIOBHUIO
3aJ1a4y, UCCIIENIOBATh ITOJyUYeHHOE PELICHHE U OLIEHUBATh IIPaBIONOJ00HOCTh
pe3yJIbTaToB;

- yYMEThb ONEpPHpOBaTh HOHATHUAMM: CperHee apuMeTHYecKoe, MeJlraHa,
HauOoJbllee W HaWMEHbIIee 3HA4YEHHs, pa3Max, IHUCIEepCHs, CTaHJapTHOE
OTKJIIOHEHHE YHCJIOBOTO Habopa; yMeTb U3BJIEKaTb, HHTEPIPETUPOBATH
nH}opManuio, NMpeACTaBIeHHYI0 B TabinMLIax, Ha aAnarpammax, rpadukax,
OTPa)KaIOIIyI0 CBOWCTBA pEaJbHBIX IPOIIECCOB M SIBICHUI; IPEJCTaBISATH
nH(pOpMaNHIO C TOMOIIBIO TaOJIHUIL M IMarpaMm; UCCIIEA0BaTh CTATUCTHUECKHE




- yMETh HHTETPHUPOBATh 3HAHHMS H3 PA3HBIX IPEIMETHBIX
obnacrei;

- BBIBUTaTh HOBBIC HJCH, IIpEAjaraTb OPHTHHAIBHBIC
MOJIXO/IbI U PEIICHUS;

U CIIOCOOHOCTH HX HCIIOJNIE30BaHUS B II03HABATEILHON U
COIMATLHOW MIPAKTHUKE

JaHHBIE, B TOM YHCIIE C TPUMEHEHHEM IpaMIECKNX METOJOB U JIEKTPOHHBIX
CPEACTB;

- YMETb ONEpUPOBATh MOHATUSAMHU: CIy4aliHBIN ONBIT U CIlydyaliHOE COOBITHE,
BEPOSITHOCTh CIyYallHOTO COOBITHS; yMEHHME BBIYHCISITH BEPOSITHOCTH C
UCIIOJIb30BaHUEM IpaMYECKUX METOMOB; IPUMEHSITH (GOPMYJIBI CIOKEHUS U
YMHOXCHUSI BEPOSITHOCTEH, KOMOWHAaTopHble (akThl ¥ (OPMyNBl Ipu
pELIeHUH 33/1a4; OLICHUBAThH BEPOSITHOCTH PEaIbHBIX COOBITHH; 3HAKOMCTBO CO
ClIydaliHBIMH BEJIMYMHAMU; YMEHHUE IPUBOJUTH IPUMEPHI IPOSBICHUS 3aKOHA
OOJIBIINX YHCEN B IPUPOJHBIX W OOIECTBEHHBIX SBICHUAX;

- YMETh ONEPUPOBATH MOHATHIMH: TOUKA, IPsAMas, IFIOCKOCTb, IIPOCTPAHCTBO,
JOBYTPaHHBI  yTOJ, CKpEIIMBAIONIMECS MpsAMbBIC, IapalIeNIbHOCTh U
MIEPHECHANKYIIPHOCTD MPSMBIX M IUIOCKOCTEH, YTOJ MEXIy NPSMBIMH, YTOI
MEXIY MPSIMOH M IIOCKOCTBIO, YTOJl MEXKIY IIOCKOCTSMH, PAacCTOSHHE OT
TOYKH JO IUIOCKOCTH, PACCTOSIHUE MEXIY HPSAMBIMH, PAaCCTOSHHE MEXIY
IUIOCKOCTSIMH; YMEHHE MCIIOIB30BaTh IPH PELICHUH 3aa4 U3yUeHHBIE (haKThl
U TEOpeMbl IUIAHUMETPUHM; YMEHHE OLCHUBATh pa3Mepbl OOBEKTOB
OKPY’KalOIIEro Mupa;

- YMETh OIEepUPOBATh MOHATUAMU: MHOTOTPAHHHK, CEUeHHEe MHOTOIPaHHHUKA,
Ky0, mapajenenurne, npu3Ma, nupamua, Gurypa u IoBepXHOCTh BpaIlleHUS,
UIHHIP, KOHYC, miap, cdepa, ceueHHs (UTypbl BpaIlEHUs, IIOCKOCTH,
Kacaromiascst cepsl, MIIHHPA, KOHYyCa, IUIOMAab TTOBEPXHOCTH ITHPAMHIB,
MIPU3MBI, KOHyCa, IUINHAPA, IIIoManb chepsl, 00beM Kyba, IpsSMOYTOIEHOTO
rapaJuleNenunesia, MTUpaMuabl, TPU3MbI, IMIMHAPA, KOHyca, IIapa; yMEHHE
n300pakaTh MHOTOTPAaHHUKH U TOBEPXHOCTH BPAIIEHHS, HX CEUCHUS OT PYKH,
C TIOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB M JIEKTPOHHBIX CPEACTB; YMEHHE
pacrmo3HaBaThb CHMMETPHIO B IPOCTPAHCTBE; YMEHHME pPaclo3HaBaTh
MpaBUIIbHBIE MHOTOTPaHHUKH;

- YMEeTh ONEPHPOBATH MOHATHUSAMH: IBIDKEHHE B IMPOCTPAHCTBE, MOJOOHBIE
¢Gburypsl B IPOCTPaHCTBE; MCIOJB30BaTh  OTHOLICHWE  IUIOIIAJEH
MOBEPXHOCTEH U 00bEMOB 1TOTOOHBIX (PUTYD IIPU PELICHHUH 3a1ay;

- YMeTh BBIYHCIATH T'€OMETPHYECKHE BEIMYUHBI (UIMHA, YTOJ, IUIONIANb,
00beM, TIIOIAh HOBEPXHOCTH), HCIIOJIB3YS U3y4EeHHbIE (DOPMYJIBI M METOJIBI;
- YMETb ONEpHpOBaTh MOHITUAMU: MPSMOYroibHAs CUCTEMAa KOOPJHUHAT,
KOOpAMHATHI TOUKHU, BEKTOP, KOOPANHATEI BEKTOPA, CKAJIIPHOE IPOU3BEACHUE,
yTOoJl MEXJy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEIEHIE BEKTOPA HA YHCIIO;
HaXOJHTh C ITOMOIIBIO M3YUYEHHBIX (POPMYII KOOPAMHATHI CEPEMHbI OTPE3Ka,
paccTosiHuEe MEXAY AByMsI TOUKaMU;

- YMeTh BBIOMPATh MOIXOAANINHA HM3yYEeHHBIH METOA Ui pelIeHHs 3ajadu,
pacro3HaBaTh MareMaTthdyeckne (pakThl M MaTeMaTHYeCKHE MOJIEIH B
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MIPUPOJHBIX M OOLIECTBEHHBIX SIBJICHUSAX, B MICKYCCTBE, YMEHHE MPHUBOAHTH
MpUMEpPbl  MAaTEeMaTHYECKUX  OTKPBITUH  POCCUHCKOM W MHPOBOH
MaTeMaTUYeCKOM HayKH;

- yMeThb ONEpUpOBaTh TOHATHAMU: OIpEAeTeHHEe, aKCHOMa, TeopeMma,
CIeACTBHE,  CBOHCTBO, NPU3HAK, JOKA3aTeJbCTBO,  PaBHOCHIbHBIC
($opMyJIMpOBKY; yMeHHE (OPMYNIMPOBATH OOpaTHOE W IPOTHBOIIOJIOKHOE
yYTBEpKICHHUE, IPUBOAUTE NPUMEPBI U KOHTPIPUMEPHI, UCIOIB30BATH METOJ
MaTeMaTU4eCKON MHAYKIMM; MPOBOJUTH AOKA3aTeNIbHBIE PACCYXJICHUS HpHU
peIIeHUH 33134, OIICHUBATh JIOTHYECKYIO MIPAaBIWIBHOCTD PACCyKACHUH;

- YMETh OIIEPUPOBATH OHATHAMHA: MHOYKECTBO, TIOAMHOKECTBO, OTICPALIAH HaJ
MHOXKECTBaMH; YMEHHE HCIOJBH30BATh TEOPETHKO-MHO)KECTBEHHBIHN armmapar
JUTSL OTIMCAHUS PEaJbHBIX IPOILECCOB U SIBICHUH NMPH PEIICHUH 3a/1ad, B TOM
YHCcIIe U3 JPYTUX YI4eOHBIX MIPEIMETOB;

- YMETh ONEePUPOBATH MOHATUAME: Tpad, CBA3HBIN rpad, JepeBo, MUK, Tpad
Ha TIJIOCKOCTHU; YMCHHC 3aJlaBaTb M ONHCBIBATH Fpa(bI)I Ppa3JIMIHbIMHN
CIoco0amMu; MCIIOIb30BaTh Tpadbl IPU PELICHUH 33/1a4;

- YMeTb CBOOO/IHO ONIEPUPOBATH MOHATHAMU: COUYETAHUE, IEPECTAHOBKA, YHCIIO
COYETaHUH, YMCIO TNepecTaHOBOK; OWHOM HbBIOTOHA; yMEeHHE NPUMEHATh
KOMOHMHATOpHbIE (DaKTHI U pacCy>KACHUS JJIsL pELIeHHs 3a1a4;

-yMeTh OIIEpUPOBATh MOHATHSIMHU: HATypaJIbHOE YUCIIO, IEJI0€ YHUCII0, OCTATOK
M0 MOJIYJI0, PalMOHAJBHOE YHCIIO, HPPAIMOHAIBHOE YHCIIO, MHOXECTBa
HATYpaJbHBIX, IEJIBIX, PAIlOHAIBHBIX, JCHCTBUTEIBHBIX YHCEN; YMCHHE
WCTIONB30BaTh TPH3HAKH JCTUMOCTH, HAWUMEHBINUH OONIMiA JeTUTeNh |
HaWMEHbIIee oO0Ilee KpaTHOe, anropuT™ EBKIMIa Tpu pelieHuH 3ajad;
3HAKOMCTBO C Pa3IMIHBIMA TO3UIIMOHHBIMU CHCTEMaMHU CUUCIICHUS;

- YMCThb CBO60}1HO OINCPUPOBATH MOHATUAMU: CTCIICHD C LEJIBIM IMOKa3aTCJIEM,
KOPEHb HaTypaﬂLHOﬁ CTCIICHU, CTCICHb C pPAlUOHAJIBHBIM IIOKAa3aTEJIEM,
CTETIeHb C ICMCTBUTEIHHBIM (BEUIECTBEHHBIM ) TIOKa3aTesieM, Jorapudm dncia,
CHHYC, KOCHHYC U TaHT'€HC TIPOU3BOJIBHOTO YHCIIA;

- YMETH OIepUupoBaTh IIOHATHUAMMU TOXKICCTBO, TOXIACCTBCHHOC
mpeobpa3oBaHHe, ypaBHEHHE, HEpPAaBCHCTBO, CHCTEMa ypaBHEHHH U
HEPaBEHCTB, pPABHOCUIBHOCTb YypPaBHCHWMH, HEPABEHCTB M  CUCTEM,
palyoHaIbHEIE, UppanroHabHbIE, HoKa3aTesbHEbIE, CTETICHHEIE,
norapuMUYEcKue, TPUTOHOMETPHYECKWE YPAaBHEHHS, HEpPaBeHCTBA U
CHCTEMBI; YMEHHE PellaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C MOMOILBIO
pa3IMYHBIX MPHEMOB; pELIaTh YpPaBHEHMs, HEPABEHCTBA U CHCTEMBI C
napaMeTpoM; IPUMEHATh yPaBHEHHUS], HEPABEHCTBA, UX CUCTEMBI AT PELICHUS
MAaTeMaTU4YCCKUX 3aJlad U 3aaa4 U3 pa3JIMIHbIX obnacreit HaYyKU U peanLHoﬁ
JKU3HU,




-yMeTh CBOOOJIHO OIEPUPOBATL MOHATHAMH: Tpaduk (GyHKIUH, oOpaTHas
GbyHKIMA, KOMIO3WNMS (QYHKIWHA, JTUHEWHAas (QYHKIOHs, KBaJpaTHIHAS
(GyHKIMSA, cTeneHHas GYHKIMS C LEIbIM I0Ka3aTeleM, TPHIOHOMETPUYECKHUE
(GyHKIMH, OOpaTHBIE TPUTOHOMETpPHYECKHE (YHKINM, IOKazaTeJabHAs |
norapupmudeckast GyHKIMN; yMEHHE CTPOUTD rpadMKu (yHKINH, BEITOIHATH
npeoOpa3oBaHus TpaduKoB (HYHKIHIHA;

YMEHHE HCIONB30BaTh TIpapuku (GyHKUMH I W3Yy4YEHUS MPOLECCOB U
3aBUCHMOCTEH MpU pPElICHHM 3a7ad M3 JPYTUX y4eOHBIX NPEIMETOB M U3
peanbHOM KU3HU; BRIPaXaTh (POPMYIaMH 3aBUCHMOCTH MEKIY BETMIHHAM,
yMEeHHE CBOOOJHO  ONEPHUPOBATH IMOHATHUSAMH: YETHOCTh  (DYHKINH,
MIEPUOIUYHOCT, (YHKIHH, OTPAaHMYCHHOCTh (YHKIIMH, MOHOTOHHOCTBH
¢byHKIHMH, KCTpeMyM (GYHKIMH, HawOoJbIlee M HaWMEHbIEE 3HAYCHUS
(yHKINU Ha IPOMEKYTKE; YMEHHUE ITPOBOIUTH UCCIICAOBAaHIE (DyHKIIHH;
YMEHHE WCIIONB30BaTh CBoiicTBA W rpadukm (YHKIOWA Ui peUIcHUS
ypaBHEHHI, HEpaBEHCTB M 33Ja4 C [apaMeTpaMmu; Hu300paxkath Ha
KOOPJHUHATHOM IJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUI, HEPABEHCTB U UX
CHCTEM;

- yMeTb CBOOOJHO OMNEPUPOBaTh MNOHATUSIMH: IOCIEOBATEIBHOCTD,
apudmMeTHyeckass Nporpeccusi, reoMeTpuveckas Mporpeccus, OSCKOHEYHO
yOBbIBato1ast reoMeTpuyecKas nporpeccus; yMeHHe 3a/1aBaTh
MTOCTICTOBATEIBHOCTH, B TOM YHCJIE C IIOMOIIBIO PEKYPPEHTHEIX (HOpMyT;

- YMEThb OIEPHUPOBATh MOHATHAMH: HETPEPHIBHOCTH (YHKIIUH, ACUMIITOTEHI
rpaduka QyHKIHH, IepBasi M BTOPas MPON3BOIHAS (YHKIUHU, TEOMETPHICCKHI
n (U3NYEeCKUH CMBICH TPOU3BONHOW, TIepBOOOpa3Has, OMpeAeICHHBIN
WHTETpal, YMCHHE HaXOIUTh AaCHMNOTOTHI Tpaduka QyHKIWMH;, yMeHHE
BBIYHCIISATh POU3BOJHBIE CYMMBI, IPOU3BEJCHNUS, YACTHOTO U KOMIIO3HLIUH
(bYHKUMHA, HAXOUTH YpaBHEHHE KacaTelbHOM K rpaduky QyHKIUM;

YMEHHE HCIIOJIb30BaTh IMPOU3BOJHYIO U HCCIEeNOBaHHUs (DYHKUUH, st
HaxO0Xk/JCHUS] HAWITYYIIIeTr0 PENICHHS B IPUKJIAJHBIX, B TOM YHCIIE COLIMAIBHO-
OKOHOMHUYECKHX M (HU3MYECKUX 3aj7ayax, JJs ONpPEICNICHUs CKOPOCTH W
YCKOPEHHMs; HAXOIUTh IUIOIIAAN U 00BbeMbl (UTYp C MOMOUIBIO MHTErpaia;
MIPUBOJUTL TPUMEPBl MaTEeMaTHYECKOTO MOEIMPOBAHUS C IOMOIIBIO
i depeHnnaNbHBIX YpaBHEHN;

- yMETb OIIepHUpPOBaTh HOHITHUSIMH: KOMIUIEKCHOE YHCIIO, COIPSDKEHHBIE
KOMIUIEKCHBIE YHCJa, MOJYJIb W apryMEHT KOMIUIEKCHOI'0 4YHcna, (Gopma
3aliCH  KOMIUIEKCHBIX 4YHcel (TeoMeTpudecKasi, TPUTOHOMETpUYecKas |
anreOpandeckas); yMETb IPOU3BOAMTH apU(PMETHUECKHE JEeHCTBHSA C
KOMIUIGKCHBIMH ~ YHCJIaMH;  NPHUBOJUTH  HPUMEPHl  HCIOJIb30BaHMS
KOMIUIEKCHBIX YHCeJ;




- yMeThb CBOOOAHO OINEPHPOBATH IOHATHAMHU: CpegHee apH(METHUECKOE,
MenuaHa, HamOOoNbIlIce W HAaUMEHBIIEE 3HAYCHUS, pa3Max, IHCIEpCHS,
CTaHIAPTHOE OTKJIOHEHHE [UIi ONMCAHHUS UHUCIOBBIX JaHHBIX; YMEHUE
HCCIIeIOBaTh CTATUCTHYECKHE JaHHbIE, B TOM 4YHCIE€ C MNPUMEHEHHEM
rpau4ecKux METOZOB M 3JIEKTPOHHBIX CPEACTB; rpaMUYecKH HCCIIEA0BATH
COBMECTHbIC HaOIOZCHUS C MIOMOIIBIO THarpaMM PacCEeUBaHUs U JIMHEHHOM
perpeccuy;

- YMETb HaXOJIUTh BEPOSTHOCTH COOBITHH C MCHOJNB30BaHUEM I'padHUuecKuX
METO/IOB; MPUMEHATH JJIsl pEIICHNUS 3a1a9 ()OPMYIIBI CIIOKEHUS 1 YMHOKCHHS
BEpOSITHOCTEH, (OpPMyy TMOJIHOW BeposiTHOCTH, ¢Gopmyry beprymmm,
KoMOMHATOpHBIE (aKTl W (DOPMYIBL; OIEHMBATh BEPOSTHOCTH PEaTbHBIX
cOOBITHII; yMEHHWE ONepHpOBaTh IMOHATHAMHU: CIydaiiHas BEIMYHHA,
pacrpesielieHle BEPOATHOCTEHM, MaTEeMaTUYECKOE OXHIaHHE, OUCIEPCHS U
CTaHIapTHOE OTKJIOHEHUE CITy4ailHOW BENMUMHBI, (DYHKIIMH PACIPEICICHAS U
IUIOTHOCTH PAaBHOMEPHOT0, MTOKa3aTeIbHOIO ¥ HOPMAaJIBbHOTO pacrpeeeHuil;
yMEHHE HCIOJIb30BaTh CBOWCTBA M3YYEHHBIX paclpeneleHuil 1uid peuieHus
3aja4y; 3HAKOMCTBO C IIOHATHSIMH: 3aKOH OOJBIIMX YHCET, METOJBI
BBIOOPOYHBIX HCCJIEJOBAaHUI; yMEHHE MPUBOAUTH IPUMEPHI MPOSBICHUSI
3aKOHa OOJIBLIMX YHCEN B IPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSX;

- yMeThb CBOOOJHO ONEpPUPOBATH MOHATHSAMM: TOYKA, MpsAMasi, MIIOCKOCTH,
MIPOCTPAHCTBO, OTPE30K, Iy, INIOCKHI YTOJI, IByTPAHHBIN YTOJI, TPEXTPaHHbIN
yToJl, NepeceKaroluecs, MNapauleNbHble M CKpPEIIMBAIONIMECS MpSMBIE,
NapajyIeIbHOCTh U MEPIEHIUKYISIPHOCTD MPSIMBIX U INIOCKOCTEN, YTOJI MEXAY
MPSIMBIMH, YTOJ MEXKAY NPSMOH U INIOCKOCTBIO, YIOJI MEXJIy MIOCKOCTSAMU;
YMEHHE HCIONb30BaTh NPH PEHICHUM 3a/ad M3y4YeHHbIE (aKThl U TEOPEMBI
IUIAHMMETPHH; YMEHHUE OLICHHBATh pa3Mepbl OOBEKTOB B OKPYIKaIOILIEM MHPE;
yYMEHHE ONEepPHpPOBATh MOHATHAMHU: MHOTOTPAHHHK, CEUeHHE MHOTOIPaHHUKA,
NpaBUJIbHBIM MHOTOTPaHHUK, MpU3Ma, NUpaMuzaa, Gurypa U IOBEpXHOCTbH
BpallleHHs], HWIMHIP, KOHYC, HIap, cdepa, pa3BepTka NOBEPXHOCTH, CEYCHUSI
KOHyCa W HIWJIMHJpA, HapajjielbHble OCH WJIM OCHOBAHHMIO, CEUEHHE IIapa,
IUIOCKOCTB, Kacaromascsi cepsl, IINHAPA, KOHYCa; yMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHMKa, H300pakaTh MHOTOTPaHHHWKH, (UTYpBl M IOBEPXHOCTH
BpAlllEHHs], UX CEYEHUs,, B TOM YUCJIE C MOMOIIbIO JIEKTPOHHBIX CPEICTB;
yYMEHHE TIPUMEHSATh CBOWCTBA TI'€OMETPHYECKHX (UIYp, CaMOCTOSTEIBHO
(OopMyJIMpOBaTh ONpENENICHHsT N3y4aeMbIX (UIYp, BBIJBHIaTh T'MIIOTE3BI O
CBOMCTBaX M IpU3HaKax TIEOMETPHYECKUX (HUryp, OOOCHOBBIBATH WIIH
OIIPOBEPraTh UX; YMEHHUE NMPOBOJIUTH Kiaccu(uKaImio Guryp mo pasimuHbIM
MIPU3HAKAM, BBIIOJTHATH HEOOXOIMMBIE TOMTOJHUTEIbHBIC TOCTPOCHHUS;




- yMeTh CBOOOJHO OTEPUPOBATh MOHATHUSAMHU: IUIOMANL (UTYPHI, 00BEM
(GuUrypsl, BeIUINHA YIia, pacCTOSHUE OT TOYKH O ITIOCKOCTH, PACCTOSHHUE
MEXAY MpSIMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTSIMH, IUIOMAns chepsl,
IUIONIA b TOBEPXHOCTH MUPAMHUIbI, IPU3MBI, KOHYCa, LIWINHIpa, 00BbeM Ky0a,
MPSIMOYTOJBHOTO Mapajenenunea, TMpaMyuIsl, IPU3MBL, IINHAPA, KOHYCAa,
11apa; yMeH1ue HaXOJUTh OTHOILIEHHE 00bEMOB OJAOOHBIX (HUTYD;

- yMeTb CBOOOJHO ONEPUPOBATH IMOHATHSIMHU: JIBIKCHHE, IapauIeIbHBIN
NEePEeHOC, CHMMETpUS Ha IUIOCKOCTM M B IPOCTPAaHCTBE, IIOBOPOT,
npeoOpa3oBaHue 104001, T0A00HbBIE PUTYPBI; YMEHHUE PacliO3HABAaTh PABHBIC
1 nofoOHble (GUTYpHl, B TOM YHCIE B IPUPOJE, MCKYCCTBE, apXHTEKTYPE;
YMEHHE  HCIOJIb30BaTh ~ T€OMETPHYECKHE  OTHOUICHWsS,  HAXOIUTh
TreOMETPUYECKHUE BEIWYMHBI (JJMHA, YToJl, IUIOManb, 00beM) IPH PEIICHUN
3aj7a4 U3 APYTuX y4eOHBIX MPEIMETOB U U3 PeallbHON XKU3HH;

- yMeThb CBOOOJHO ONEPHPOBATH MOHATHAMH: IIPSAMOYTOJbHAs CHCTEMa
KOOpJAMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa
BEKTOPOB, IIPOMU3BEICHIE BEKTOpA HA YHCIIO, Pa3JIo’KEeHHE BEKTopa 1o 0a3ucy,
CKalspHOE TMPOU3BEICHHE, BEKTOPHOE IPOM3BEJACHHE, YIOol MEXIy
BEKTOpaMM; YMEHHUE HCIIOIb30BaTh BEKTOPHBIN M KOOPAMHATHBIN METOJ AT
pelIeHusl TeOMEeTPHUECKUX 3aJad U 3aJad JIPYyTUX Y4eOHBIX IPEAMETOB;
ONEepPHUPOBATh MOHATHSAMHU: MaTpuia 2x2 u 3x3, ompenenuTeNns MaTpHUIIb,
TeOMETPUYECKHUIA CMBICIT OIIPEETUTENS;

- yYMEThb MOJEJUPOBATh peaJbHbIC CHUTYallMd Ha $3bIKE MAaTeMaTHKH;
COCTaBJIATh BEIPAKCHNUS, ypaBHEHHS, HEPABCHCTBA U NX CHCTEMBI TI0 YCIIOBHIO
3aJja4M, HMCCIICA0BATH NOCTPOECHHBIE MOJEIHM C HCIIOJIb30BAHHEM arnapara
anreOpsl,  MHTEPHPETHPOBATH  MOJNYYEHHBIH  pe3ysibTaT;  CTPOUTH
MaTeMaTHYECKUE MOJEIH C TOMOIIBI0 TEOMETPHUSCKUX MTOHATHI M BEJINYHH,
pemaTh  CBA3aHHBIE C HHUMM [PaKTHYeCKHE 3aJayd; COCTaBJATH
BEPOSTHOCTHYIO MOJIENIb M HMHTEPIPETUPOBATH IIOJyUYEHHBIH pe3yibTaT,
pemaTh MPHUKJIAAHbIE 3a/1a4l CPEICTBAMH MAaTEMAaTUYECKOTO aHaIM3a, B TOM
YHCIIE COLMABHO-9KOHOMUYECKOT0 U (PU3HMYECKOT0 XapakTepa,

- YMEHHE BBIOMPATh MOIXOAALINHA METOJ| JJIs PeHIeHUs 3a7adud; TOHNMAaHNe
3HQUUMOCTH MaT€MaTHKd B M3YYEHHH NPUPOJIHBIX U  OOIIECTBEHHBIX
MPOLECCOB U SBICHUH; YyMEHUE pACHO3HABATh MPOSBICHUE 3aKOHOB
MaTeMaTuKd B HCKYCCTBE, yMEHHE IPHUBOJHUTH NPHUMEPHl MaTeMaTHYECKHX
OTKPBITUIl POCCUICKON U MUPOBON MaTeMaTUYECKON HayKU

OK 02 Hcnons3oBath
COBPEMEHHbBIE CPE/ICTBA MTOKCKA,
aHaJIM3a U UHTEePIIpEeTaluu
nHpOpMALNH, U

B o6siacTi IeHHOCTH Hay4YHOT'O TIO3HAHUSL:

-c(hopMHPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YDPOBHIO Pa3BHTHsS HAayKH W OOIIECTBEHHOW
MIPaKTHKH, OCHOBAHHOTO Ha  JWajore  KyJbTyp,

- YMETb ONEpUpOBATh MOHATHIAMHU: PAMOHANbHAS (YHKIHS, NOKa3aTeIbHas
byHKIYA, CTENEHHas ¢byHKIYS, norapupmMudecKas ¢GyHKIHA,
TpPUTOHOMETpUUeckne (yHKUMHM, oOpaTHble (GYHKIHMH; YMEHHE CTPOHTH
rpaduKy  W3YYCHHBIX (QYHKIHMH, HCIONB30BaTh TpaduKH NpH H3YUCHHH
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HH(POPMAIHOHHBIC TEXHOIOTHH
JUTSI BBITIOJTHEHUS 32184
npoQeCCUOHATBHOM
JIeATEILHOCTH

CIOCOOCTBYIOIIETO ~ OCO3HAaHMIO ~ CBOETO  MecTa B
MONUKYJIBTYPHOM MHPE;
- COBEPIICHCTBOBAHHUE S3bIKOBON M UUTATEIBCKOH KYJIBTYPHI

KaK CcpeacTBa B3aUMOJICHCTBUSA MEKAY JIOABMU U MO3HAHUA

MUpa;
- OCO3HaHUE IIEHHOCTU HAy4YHOH AEATeNbHOCTH, TOTOBHOCTh
OCYILECTBJIATh ~ MHPOEKTHYID U MCCIEIOBATEIbCKYIO

JIeSITeIbHOCTh HHANBUAYAIBHO U B TPYyIIIE.
OBnasieHne YHHBEPCAIFHBIMY yUeOHBIMU TO3HABATEIHLHBIMA
IEUCTBUSIMU:

B) paboTa ¢ mH(popMaIHe:

- BIIaJIeTh HaBBIKaMH MOJTy4YeHHS HHPOPMaNH U3 HCTOYHUKOB
pasHBIX THIIOB, CAaMOCTOSITEIBHO OCYIIECTBIIATH IOWCK,
aHaIM3, CUCTEMATH3alMI0 M HHTEPHPETAINI0 MH(POPMAINH
Pa3IMYHbIX BUJOB U ()OPM NPEICTABICHUS;

- CcO3JaBaTh TEKCTHl B DPa3IMYHbIX (opmarax C y4eToM
Ha3Ha4YeHUss MH(OpMALUK W LIENeBOW ayAWTOPUH, BHIOHpas
ONTHMANILHYIO (pOpMY IPENCTABICHHS U BU3yaIH3allUH;

- OLICHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HH(OpMALIUH, €€
COOTBETCTBHE ITPABOBBIM M MOPAIBHO-3THUECKUM HOPMaM;

- WUCIONB30BaTh  cpeAcTBa  WMHGOPMANMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PEICHUN KOTHUTHBHBIX,
KOMMYHUKATUBHBIX M OPraHM3allMOHHBIX  3a7a4 ¢
cobmoneHneM  TpeOOBaHMIT ~ SPrOHOMHMKH,  TEXHHKH
6e301acHOCTH, TMTHEHBI, PecypcocOepekeHns], MPaBOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIMOHHON 06€30I1acHOCTH;

- BJI3/IETh HABBIKAMY PACIIO3HABAHMS U 3aIIUThl UHHOPMALIUH,
MHQOPMALMOHHON 6€30MaCHOCTH JINYHOCTU

NPOLIECCOB M 3aBUCHMOCTEH, NPH pELIeHHH 3aiad U3 JIPYyrHX Yyd4eOHBIX
NPeIMEeTOB U 3a/1ad U3 PealIbHOW KHU3HH; BEIPaXaTh GOpMyJiaMi 3aBHCHMOCTH
MEXy BEIMIHHAMU;

- yMeTb  ONIEpHpOBaTh  IOHSITHIMHU:
npeoOpa3oBaHWe, ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHHH U
HEpaBEHCTB, PAaBHOCWJIBHOCTh ypaBHEHHMH, HEPaBEHCTB M  CHCTEM,
paunoHalbHbIe, UppaloHaIbHBIE, MOKa3aTeJbHbIE, CTEIICHHbIE,
JorapupMUYEecKue, TPUTOHOMETPUYECKHE YpaBHEHHWS, HEpPaBEHCTBA U
CHCTEMBI; YMETh pelllaTh YpaBHCHHMS, HEPAaBEHCTBA M CHUCTEMBI C ITOMOIIBIO
pasNMYHBIX TPHEMOB; pelIaTh YypPaBHECHUs, HEPABCHCTBA M CHUCTEMBI C
napaMeTpoM; NPUMEHATh YPaBHCHHUS, HEPABEHCTBA, X CHCTEMBI JUISL pELICHHS
MaTeMaTHYSCKHX 3a1a4 U 3a/1ad U3 pa3iM4HbIX 00NacTeil HayKd U peabHON
KU3HH;

- yMeTb CBOOOJHO ONCPHPOBATH MOHSTHAMH: JABW)KCHHUE, MapalieIbHBII
HEPeHOC, CHUMMETpPUsl Ha IUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue NOA00us, M0K00HbIE PUIYPBI; YMETh PACIO3HABATH PABHBIC
U 10100HbIe UTYPBI, B TOM YHCIIE B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMETh
HCIIOJIb30BaTh T'COMCTPUYCCKHUC OTHOLICHHUSA, HAXOAWUTb TC€OMETPHUUCCKHUEC
BEJIMUUHBI (IJIMHA, YTOJI, IUIOIIaAb, 00beM) MPU PEIICHUU 3a1ad U3 JPYTHX
y4eOHBIX IPEAMETOB U U3 pealbHOMN KU3HU

TOXIECTBO, TOXICCTBCHHOC

OK 03 ITnanupoBats u
peaIN30BBIBATH COOCTBEHHOE
npodecCHOHANTBHOE U JINYHOCTHOE
pa3BHTHE, IPEANPHUHUMATEIHCKY IO
JIeITeIIbHOCTh B
npodeccronansHOM cdepe,
UCIIOJIb30BaTh 3HAHUS 10
(hMHAHCOBOM rPaMOTHOCTH B
Pa3JINYHbBIX )KU3HEHHBIX
CHUTYaLHUsIX

B o6nactu 1yX0BHO-HPaBCTBEHHOTO BOCITUTAHHUSI:
-- c(hOPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3THIECKOTO

MIOBE/ICHNUS;
- CIIOCOOHOCTH OIEHWBATh CHTYyallMI0O ¥ TPHHUMATh
OCO3HAHHBIE PEILEHUS, OPUEHTUPYICh Ha MOpaIbHO-

HpPaBCTBEHHbIC HOPMbI U IECHHOCTH;,

- OCO3HAaHHC JIMYHOI'O BKJIaJia B HOCTPOCHUEC ycTOﬁ‘{I/IBOFO
Oyyuiero;

- OTBETCTBECHHOC OTHOLICHUEC K CBOUM POJAUTEIIAM U (I/IJ'II/I)
Apyrum 4Yjic€HaM CEMbH, CO3JJdHHUIO CEMbU Ha OCHOBC

- yMeTh OINEpHPOBaTH IOHATHAMU: pAIOHAJIBHBIE, WPPAILIOHAJIBHEIE,
NIOKa3aTeNbHble, CTENeHHBIE, JOorapu(MuYeckue, TPUTOHOMETPUIECKUE
YpaBHEHHS U HEPABEHCTBA, UX CHCTEMBI;

- YMETh ONEepUPOBATH MOHATHSAMU: MHOTOTPAHHUK, CEUeHIE MHOTOTPaHHHUKA,
Ky0, mapajuiesienumne 1, Npu3Ma, IupaMuia, GUrypa u HoBEpXHOCTh BPaIleHHS,
LWIHHIP, KOHYyC, Imap, cdepa, cedeHus (UTYpHl BpaIIEHHsS, IUIOCKOCTH,
Kacaromiascsi cepsl, MIIHHIPA, KOHYyCa, IUIOMAaab TIOBEPXHOCTH ITHPAMHIB,
MIPU3MBI, KOHYyCa, IMIMHAPA, IIIoMaab chepsl, 00beM Kyba, IpsSMOYTOIEHOTO
napajJiesienunesa, MTUpaMuabl, IpU3MBbl, [UINHApPA, KOHYyca, 1Iapa; YMEHHE
n300pakaTb MHOTOTPAaHHUKH U TOBEPXHOCTH BPAIIEHHs, HX CEYCHUS OT PYKH,
C TIOMOIIBI0 YEPTEKHBIX HMHCTPYMEHTOB M AJIEKTPOHHBIX CPENCTB, YMETh
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OCO3HAHHOTO MPUHATHS LEHHOCTEH CEMEWHON MXU3HU B
COOTBETCTBUH C TpaAuLMAMHU HapoaoB Poccuu;

OBnajicHNe YHUBEPCATbHBIMU PETYISATUBHBIMU JCHCTBUSIMU:

a) caMOOpTraHU3aITHsL:

- CaMOCTOATENIBHO  OCYILECTBIIATH  ITO3HABATENBHYIO
JESTEbHOCT,  BBIIBJIATH ~ NPOOJEMBI,  CTaBUTh |
(opmynupoBaTh COOCTBEHHBIE 3ajadd B 00pa3oBaTEIbHOU
JIeSITENbHOCTH U YKU3HEHHBIX CUTYaIlUsX;

- CaMOCTOSITEIBHO COCTaBJSTH IUIAH PEIICHUS IPOOIIEMBI C
YYeTOM UMCIOIIIXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
Y IPEIIOYTEHUIH;

- 1aBaTh OLICHKY HOBBIM CUTYaLIUsM;

CrocoOCTBOBaTh (DOPMHUPOBAHUIO M MPOSBICHUIO HIMPOKOH
SPYAHLIH B pa3HBIX 00J1aCTAX 3HAHUH, TOCTOSHHO TIOBBIIIATH
CBOM 00pa3oBaTelIbHbII U KyJIBTYPHBIA YPOBEHB;

6) CaMOKOHTPOJb:

HCIIOJIb30BaTh MPUCMBI pe(bJ'ICKCI/II/I A1 OCHKH CUTyaluu,
BBIOOPa BEPHOTO PELICHHS;

- YMETb OLCHMBATb PHUCKU W CBOCBPCMCHHO NPUHUMATH
PCHICHUS 110 UX CHUKCHUIO,

B) OMOIIMOHAIbHBIH HHTEJUIEKT, TIPEIIOTararoII i
c(hOPMHUPOBAHHOCTE:
BHYTPCHHEH MOTHBAIUK, BKIIOYAIOMICH CTpeMJICHHE K

JOCTH)KEHHUIO LENU U yCIeXy, ONTUMU3M, HHHUIUATHBHOCTb,
YMEHHE IeHCTBOBATh, UCXOS U3 CBOUX BO3MOXKHOCTEH;

- OMIATHH, BKIIOYAONMEH  CIIOCOOHOCTh  NOHMMATh
SMOIMOHAIEHOE COCTOSIHME JpPYTUX, YYUTBIBATh €ro IpHU
OCYIIIECTBIICHUH KOMMYHHKAIHH, CIOCOOHOCTh K
COYYBCTBUIO M CONIEPEKUBAHUIO;

- COLHMAJbHBIX HABBIKOB, BKIIOYAIONIMX CHOCOOHOCTh
BBICTPAaNBaTh OTHOLIEHMs C JIPyTMMH JIIOJbMHU, 3a00THThCH,
NPOSIBISITE MHTEPEC M pa3peniaTh KOH(IMKTEI

pacno3HaBaTh CHMMETPHIO B TPOCTPAHCTBE; YMETh PACIIO3HABATH IPABHUIIbHBIE
MHOTOTPaHHHKUY;

- YMEThb ONEpHUPOBaTh MOHATHUAMU: MNPSIMOYTojbHAs CUCTEMa KOOpIHUHAT,
KOOpAMUHATHI TOUKHU, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIIPHOE IIPOU3BEICHHE,
yTOJI MEXJy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA Ha YHCIIO;
HaXOJHTh C ITOMOIIBIO M3YUYEHHBIX (hOPMYIJ KOOPAMHATHI CEPEMHbI OTPE3Ka,
paccTosiHUEe MEXAY ABYyMsI TOUKaMHU

OK 04 D¢ dextnBHO
B3aMO/ICHiCTBOBATh U paboTaTh B
KOJUICKTHBE ¥ KOMaH]Ie

TOTOBHOCTb K CaMOPAa3BUTHIO, CaMOCTOSITEJIBHOCTH U
CaMOOIIpeIETICHHIO;

-OBJIaJICHUE HaBBIKAMH y4e0HO-HCCIIeIOBATENBCKOM,
MPOEKTHOM U COLIMANIBHOM I TENIbHOCTH;

OBsnaaenne YHUBEPCATbHBIMU KOMMYHHUKATUBHBIMU
NEHCTBHUSIMH:

0) cCOBMECTHasI IeATEINbHOCTD:

- YMETh OIIEpUPOBATH MOHATHUSMHU: CIIyYalHBIH OIBIT M CIy4ailHOEe cOObITHE,
BEPOSITHOCTh CIly4allHOTO COOBITHS; YMETh BBIYHCIATH BEPOSITHOCTH C
HCIIONIb30BaHNEM TpadMUECKUX METOJIOB; IIPUMEHATH (POPMYIIBI CIIOKEHUS U
YMHOXEHHUSI BEPOSITHOCTEH, KOoMOWHaTtopHble (akTel U QopMynsl mpu
PEeLIeHUH 33/1a4; OLICHUBATH BEPOSITHOCTH PEasIbHBIX COOBITHH; 3HAKOMCTBO CO
CITy4alHBIMH BEJIMYUHAMHE; YMEHHE IIPUBOJIUTH IIPUMEPHI IIPOSIBICHUS 3aKOHA
OOJBIINX YHCEI B IPUPOIHBIX W OOIIECTBEHHBIX SIBICHISIX;
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- NOHMMAaTh W HCIOJIb30BaTh NPEHMYIIECTBA KOMAHIHOW M
WHIMBUIYaJIbHOW paboThI;

- TpUHAMATh  LENHM  COBMECTHOH  JIESTEIBbHOCTH,
OpPTraHHM30BBIBATh W KOOPIAMHUPOBAThH JICHCTBHA IO €€
JOCTHKEHHUIO: COCTaBIAITh IUIaH JACHCTBUM, paclpenelsiTh
pOJIN ¢ yYeTOM MHEHHMH yYacTHHKOB OOCYKIaTh pe3yJbTaThl
COBMECTHOI paboThI;

- KOOpAMHHMPOBATh W BBINOJHATH pabOTy B YCIOBHUAX
peanbHOro, BUPTYaJIBEHOTO u KOMOWHHUPOBaHHOTO
B3aHMOJCHCTBHS;

- OCYLIECTBIIITH HMO3UTHUBHOE CTPATETHYECKOE IOBEACHHE B
PasIMYHBIX  CUTyallMsAX, [POSBIATE  TBOPYECTBO U
BOOOpaKeHHE, OBITh HHULMATHBHBIM.

OBnajieHIe YHUBEPCAIbHBIMHU PETYJISTUBHBIMH ACHCTBHAMU:
T') IPUHATHE Ce0sl U IPYTUX JIIOACH:

- NPUHAMATh MOTHUBBI M apryMEHTBl JPYTHX JIIOJCH IpH
aHaAJIU3€ Pe3yJIbTaTOB JEeATEIbHOCTH;

- IPU3HABATh CBOE MPABO U IPABO JIPYTHX JIOJEH Ha OIINOKH;
- pa3BHBaTh CIIOCOOHOCTH TIOHUMATh MHP C TIO3UIIHHU JIPyTOro
4eJI0BeKa

- YMETh CBOOOJIHO OIIEPHUPOBATH MOHATHSIMU: CTETIEHb C IIEJIBIM MIOKa3aTelIeM,
KOpeHb HaTypajJbHOW CTENEHH, CTCTCHb C PAalMOHAIBHBIM IOKa3aTeleM,
CTEIEHb C ICHCTBUTENBHBIM (BEIIECTBEHHBIM) IIOKa3aTeNeM, JIorapudm uncia,
CHHYC, KOCHHYC M TAHT'€HC POHU3BOJILHOTO YHCIIA;

- yMeTb CBOOOIHO OIEPHPOBAaTh MOHATHAMH: TpaduK (YHKIHH, 0OpaTHas
GyHKIMA, KoMmmo3uuusi (QyHKuWi, IuHeHHas QYHKOMS, KBaJpaTH4Has
(GyHKIMSA, cTeneHHas GYHKIMS C LEIbIM I0Ka3aTeleM, TPHIOHOMETPUYECKHUE
(GyHKIMH, OOpaTHblE TPUTOHOMETpPHYECKHEe (YHKIMM, IOKazaTeJabHas |
norapudmudeckas GYHKIHH; YMETh CTPOUTh Irpaduku (pyHKIUH, BBITOIHITH
npeoOpa3oBaHus rpauKoB QyHKITHI;

- yMEThb HCHONB30BaTh Tpaduky (GyHKOWH U1 M3Y4EHHs IIPOLECCOB U
3aBUCHMOCTEH MpPU PEIICHUH 337ad M3 APYTUX y4eOHBIX NMPEIMETOB U U3
peabHON JKU3HH; BBIpaXaTh (OpMyIaMu 3aBUCHMOCTH MEXLy BETHUNHAMI;
- cBOOOZHO ONEPHPOBATh IMOHATHSAMHU: YETHOCTHh (DYHKIHH, NEPHOANIHOCTD
(YHKIMH, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
(GbyHKIMH, HAaUOOJIbIIIeE ¥ HAMMEHBIIICE 3HAYCHUS (PYHKIIUU HA MPOMEKYTKE;,
YMETb IPOBOIUTD UCCIIEAOBaHNE (PyHKIUM;

- YMEThb WUCIIOJb30BaTh CBOWCTBA W Tpaduku QYHKUMH Il peleHus
ypaBHEHHI, HEpPaBEHCTB M 3aJa4 C [apaMeTpamu; Hu300paxkarh Ha
KOOPJUHATHOH IJIOCKOCTH MHO>KECTBA PELICHUN YPaBHEHUI, HEPABEHCTB U UX
CHCTEM

OK 05 Ocy1ecTBasTh YCTHYIO U
MICbMEHHYIO0 KOMMYHHKAIUIO Ha
TOCYZapCTBEHHOM SI3BIKE
Poccuiickoit @denepanuu ¢ yuetom
0COOCHHOCTEH COIMAILHOTO U
KyJIbTypHOTO KOHTEKCTa

B o6macTi acTeTHYECKOro BOCIIMTAHHUS

- ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOUAast 3CTETHKY OBITa,
HAYYHOTO W TEXHWYECKOTO TBOPYECTBA, CHOPTa, Tpyda U
00I1IECTBEHHBIX OTHOIIICHHMIA;

- CIOCOOHOCTh BOCHPHUHHMATEH Pa3JINYHBIC BHIBI UCKYCCTBA,
TPaIUIMA ¥ TBOPUECTBO CBOETO U IPYTHUX HAPOJIOB, OLTYIIAThH
SMOIMOHAILHOE BO3/ICHCTBHE UCKYCCTRA,

- yOeXIEHHOCTh B 3HAYMMOCTH [UIs JIMYHOCTA M OOIIEeCTBa
OTEYECTBEHHOIO X MHPOBOIO HCKYCCTBA, JTHUYCCKHUX
KyJIETYPHBIX TPAAWIUN M HAPOIHOTO TBOPUECTBA;

- TOTOBHOCTH K CAMOBBIPA)XCHHIO B Pa3HBIX BUIaX UCKYCCTBA,
CTpEMIICHHUE MPOSBIIATH Ka4eCTBA TBOPUYCCKOHN TMYHOCTH;
OBnajenue YHHUBEPCaIbHBIMHU KOMMYHUKATHBHBIMH
NEHCTBHSIMH:

a) ob1eHue:

- OCYIICCTBJIATh KOMMYHHKAIIMU BO BCeX chepax KHU3HH;

- yYMEThb ONEpPHpOBaTh HOHATHSAMM: CpelHee apuMeTHYecKoe, MelHaHa,
HauOoJpllee W HaWMEHbIIee 3HAYEHHs, pa3Max, JHUCIEPCHs, CTaHIapTHOE
OTKJIIOHEHHE YHCIOBOTO Habopa; yMEHHE H3BJIEKaTb, HWHTEPIPETHPOBATH
nH}opManuio, MpeACTaBICHHYI0 B TabMMIAX, HA AWarpaMmax, rpadmukax,
OTPaXKAIOIIYK0 CBOWCTBA PEANbHBIX MNPOLIECCOB W SIBICHHI; MPEACTABIATH
nH(pOpPMaNHIO C TOMOIIBIO TaOJIUI] ¥ INarpaMm; UCCIIEIOBATh CTATHCTHYECKHE
JIaHHbIE, B TOM YHUCIIE C TPUMEHEHHEM Ipa)MIeCKUX METOJIOB M DJIEKTPOHHBIX
CPEACTB;

- YMETh ONEePHPOBATH MOHATHAMU: TOUKA, MIPsIMasi, INIOCKOCTh, IPOCTPAHCTBO,
IBYTPAaHHBI  yTOJI, CKPEIIMBAIOIIMECS TMpsSMble, NapaUIETBHOCTh U
MIEPIICHANKYIAPHOCTD MPSAMBIX M INIOCKOCTEH, YTOJ MEXIY MPSIMBIMH, YTOJ
MEXJy HNPSAMOM U MIOCKOCTBIO, YIOJN MEXIY IUIOCKOCTSIMH, PACCTOSIHHE OT
TOUKU J0 IUIOCKOCTH, PACCTOSIHAE MEXJY MNPSIMBIMH, PACCTOSHUE MEXKIY
IIOCKOCTSIMY;

- YMeThb HMCIOJIb30BaTh MPH PEIICHUH 33/1a4 M3YYeHHbIE (akThl U TEOPEMbI
IUIAHUMETPHH; YMEHHE OLIEHUBATh Pa3Mephl 00bEKTOB OKPYKAIOILET0 MHpa
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- pacTio3HaBaTh HeBepOATbHBIE CPEACTBA OOIICHUS, IOHUMATh
3HaYEHHE COIMAIBHBIX 3HAKOB, PACIIO3HABATh MPEANOCHUIKH
KOH(JIUKTHBIX CUTYAIMI U CMATYATh KOH(JIUKTHI,

- pa3sBEepHYTO U JIOTUYHO HU3JIaraTh CBOK TOYKY 3PCHHUS C
HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

OK 06 ITposaBnsTh rpaxaaHCKO-
HaTPUOTHUECKYIO MO3UIIHIO,
JIEMOHCTPHPOBATh OCO3HAHHOE
THIOBE/ICHUE Ha OCHOBE
TPaIUIIMOHHBIX
00IIIeuesIOBEYECKUX IEHHOCTEH, B
TOM YHCIIE C YIETOM
rapMOHM3AINN
MEKHAITMOHATBHBIX U
MEKPEJIUTHO3HBIX OTHOIICHHH,
MPUMEHSTh CTaHIapTHI
AQHTUKOPPYIIMOHHOTO TIOBEACHUS

- OCO3HaHHWE OOYYaIOIIMMHKCS POCCHHCKON TIpa)IaHCKOM
UIGHTUYHOCTY;

- LeJEHANpaBICHHOE pPAa3BUTUE BHYTpEHHEH MO3MIUHU
JIMYHOCTH Ha OCHOBC JYXOBHO-HPAaBCTBCHHBIX HCHHOCTeﬁ
HaponoB Poccuiickoii  ®Depepanuu, HUCTOPUYECKUX U
HAallMOHAJIBHO-KYJIBTYPHBIX ~ Tpamuuuii,  QopMupoBaHHe
CHUCTEMBI 3HAUYMMBIX IIEHHOCTHO-CMBICIOBBIX YCTaHOBOK,
AHTHKOPPYMIUOHHOTO  MHPOBO33pDEHHS, IPABOCO3HAHUS,
9KOJIOTHYECKOH KYJIBTYpPbI, CIIOCOOHOCTH CTaBUTh ILIETH H
CTPOUTH J)KU3HEHHBIE IIJIaHBI;

B gacTty rpaxiaHCKOro BOCIIUTAHHUS:

- OCO3HaHHE CBOUX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH,
YBaXCHHE 3aKOHA U IIPABOIIOPAIKA;

- TPUHATUEC TpaJUuIIUOHHBIX HallMOHAJIbHBIX,
O6HIe‘IeHOBe‘-IeCKI/IX TYMaHUCTUYCCKUX U AEMOKPATHYCCKUX
LICHHOCTEH;

- TOTOBHOCTb HPOTHBOCTOSITH HIEOJIOTHMH 3KCTPEMHU3MA,

HallMoOHaJIu3Ma, KCGHO(1)06I/II/I, JAUCKPpUMUHAIIUN 1o
COIIMAJIbHBIM, PCIIMTMO3HBIM, PaCOBbBIM, HAllMOHAJIbHBIM
MMpU3HAKaAM;

- TOTOBHOCTh BECTH COBMECTHYIO JIESITEIbHOCTh B HHTEpPECaX
TPaXKIaHCKOTrO OOIECTBa, YYaCTBOBATh B CAMOYIIPABICHHU B
0011e00pa30BaTENFHON OpPraHU3alluid U JIETCKO-FOHOIIECKUX
OpraHu3aIHsIX;

- YMCHHC B3aPIMOI[eI>iCTBOBaTL C COUaJIbHBIMHU UHCTUTYTaMH
B COOTBETCTBUHU C UX q)yHKHI/If{MI/I U HA3HAYCHHCM,

- TOTOBHOCTb K TYMaHUTApPHOM M  BOJIOHTEPCKOH
JIeSITEIbHOCTH;

NaTPUOTUUECKOTO BOCTIUTAHMUS:

- c(OpPMHUPOBAHHOCTH poccuiickoi rpaXJIaHCKOU

UJECHTUYHOCTH, NaTPUOTU3Ma, YBAXKEHHUS K CBOEMY Hapo.y,
YyBCTBAa OTBETCTBEHHOCTH Nepes PonuHoM, ropocty 3a cBoi
Kpail, cBoro PoauHy, CBOH SI3bIK U KyJNbTypy, MPOLUIOE U
HAcTOsiIlee MHOTOHAIMOHAIbHOTO Hapoaa Poccum;

- YMETh ONEepPUPOBAThH MOHATUSIMU: IPSIMOYTOJIbHAS CUCTEMA KOOPIMHAT,
KOOpPJIUHATHI TOYKH, BEKTOP, KOOPJAUHATHI BEKTOPA, CKAIAPHOE
MPOU3BEICHUE, YTOJ MEXKy BEKTOPAaMH, CyMMa BEKTOPOB, POU3BEACHHE
BEKTOpa Ha YUCJIO; HAXOAUTH C MOMOIIBIO0 U3yUYCHHBIX (hOPMYJI KOOPAMHATHI
CepelIMHBI OTPE3Ka, PACCTOSTHUE MEXKY TBYMS TOUKAMU;

-YMeTh BEIOUPATH MTOAXOISAIINH H3YICHHBI METO AJIS pEIICHIS 3a1a4H,
pacrio3HaBaTh MaTeMaTHdecKie (PakThl 1 MaTEMAaTHICCKIE MOJICITH B
MIPUPOIHBIX M OOIICCTBEHHBIX SBJICHUSAX, B UICKYCCTBE; YMCHUE IIPUBOIUTH
TPUMEPBI MAaTEMATUYECKUX OTKPBITUM POCCUNUCKON U MUPOBOI
MaTeMaTHIECKOW HAYKH.

- YMETb ONIEPHUPOBATh MOHATUAMHU: CIy4aiHBIN ONBIT U CIlydalfHOE COOBITHE,

BEPOSTHOCTh CIIy4alfHOrO COOBITHS; yYMETh BBIYHCISATH BEPOSITHOCTH
UCIIOJIb30BaHUEM IpaUYecKUX METOJOB; MPUMEHSATH (DOPMYIIbI CIOKEHUS
YMHOKEHHUSI BEPOSITHOCTEM,

OOJIBIINX YHCEIl B MIPUPOAHBIX U O6H.ICCTBCHHLIX SIBJICHUAX

KOMOHMHATOpHbIE (akThl W (QOPMYJBI IpH
PpeLIeHnH 33/1a4; OLICHUBATh BEPOSITHOCTH PEaIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4allHBIMH BEJIMYUHAMH; YMEHHE ITPUBOJUTH IPUMEPHI IPOSIBICHHS 3aKOHA

C
u
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- LHEHHOCTHOE OTHOIIEHHE K IOCYNapCTBEHHBIM CHMBOJIAM,
UCTOPUYECKOMY M TNPUPOJHOMY HACIEANIO, MaMATHHKAM,
TpaauuusaM HapoJoB Poccuu, nocrukenusm Poccuu B Hayke,
HUCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYAE;

- uyieitHas yOeXKAeHHOCTh, TOTOBHOCTD K CITYKEHHIO M 3aIUTe
OrtedecTBa, OTBETCTBEHHOCTH 32 €ro CyI50y;

OCBOCHHBIC OOYYarOIMMUCS MEXIPEIMETHbIE IOHATHS H
YHUBEpCallbHbIe  y4eOHble  JeWCTBHs  (PEryJIsiTHBHBIC,
MIO3HAaBaTEJIbHBIE, KOMMYHHKATHBHEIC);

- CIOCOOHOCTh HX HCIIOJIB30BAHMS B II03HABATECIBHOW M
COLIMAIBHOW MPAKTHKE, TOTOBHOCTh K CaMOCTOSATEIBHOMY
TUTAaHWPOBAHUIO U OCYILIECTBICHHIO YYEOHOW NESTENbHOCTH,
OpTaHM3aINK YIeOHOTO COTPYIHNYECTBA C TIeJarornIeCKUMH
pabOTHMKAaMM M CBEPCTHHUKaMHM, K yYacTHIO B IMOCTPOCHHH
WHJMBHYaJIbHOI 00pa30BaTelIbHOI TPACKTOPHUH;

- OBJIaJICHHE HAaBBIKaMH y4eOHO-HCCIEe0BATENBCKO,
MIPOEKTHOM M COLIMAJIbHON NeATEIbHOCTH

OK 07 CogelicTBoBath
COXPaHEHHIO OKPY’KaloIlei
Cpelibl, pecypcocOepexeHHIo,
NPUMEHSTDH 3HaHUS 00 U3MEHEHUH
KJIMMATa, IPUHLIUIIBI
OepeXITMBOTO IIPOU3BOJICTBA,

3¢ (eKTHBHO IeHCTBOBATH B
Ype3BbIYAHHBIX CHTYAIUSIX

- HE IIPUHUMATh JEUCTBUSA, IPUHOCAIIUE BPEJ OKPYKAIOUICH
cpene;

- YMETh NPOTHO3UPOBATh HEOJATONPUITHBIE YKOJIOTHUECKHUE
NOCJIEACTBUS NIPEAIPUHUMAEMBIX JAEHCTBUM, IPENOTBPaLIaTh
UX;

- pacHIMpHThb
HaINpaBJIEHHOCTY;
- pa3padaThIBaTh IJIAH PELICHUS POOJIEMBI C YIETOM aHaIH3a
UMEOIUXCS MaTepHaIbHBIX U HEMaTepHaIbHBIX PECYPCOB;

- OCYILECTBISITh IEJICHANPABIEHHBI TIOMCK MepeHoca
CPE/CTB U crIoco0O0B JieiicTBUS B IPO(ECCHOHATIBHYIO CPELy;
- yMeTb [IEPEHOCUTh 3HAHUS B I[O3HABAaTCIIBHYI0 U
MPAaKTUYECKYI0 00JIaCTH )KU3HEESTeIbHOCTH;

- NpeAjaraTb HOBBIE NPOEKThI, OLEHUBATh MJIEU C NO3ULUH
HOBU3HbBI, OPUTMHAJILHOCTH, IPAKTUUECKON 3HAYMMOCTH;

- JlaBaTh OLCHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBEI B
JIESATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEJISAM

OIIBIT JACATCIbHOCTHU 9KOJIOTHYECKOI

- yMeTb OIIEpUPOBaTh NOHITUSAMHU: (YHKUIWS, HempepbiBHAS (yHKIUS,
NPOU3BOJHAS, NIEPBOOOpA3Hasl, ONpENeNICHHbI WHTErpaj; yMeThb HaXOAUTh
HPOHU3BOJHBIE 3JIEMEHTAPHBIX (QYHKIUH, HCTIONB3Ys CIIPAaBOYHBIC MAaTEPUAIbI,
HCCIIeIOBATh B MPOCTEHIINX CIIydasX (YHKIMH HA MOHOTOHHOCTb, HAXOAUTh
HauOoNbIINEe W HaWMEHbIIWE 3HadeHus (QyHKumi; CcTpouTh TpaduKu
MHOTOWIEHOB C MWCIOJIb30BAaHMEM ammapara MaTeMaTH4ecKOro aHaJn3a;
MIPUMEHATh TPOM3BOJHYIO IIPM pEIICHWH 33/a4 Ha JBW)KEHHE; pelarhb
MIPaKTHUKO-OPUEHTHUPOBAHHBIE 33/1a4d  Ha HauOOJbIINE W HaMMEHbIINE
3HAYEHMS, HA HaXOXKACHHE IIyTH, CKOPOCTH U YCKOPEHHS;

- YMETb OIIEpPHUPOBATh MOHSATHUSAMM: JIBIDKEHHE B IIPOCTPAHCTBE, IOJ00HbBIE
¢Gurypsl B IIPOCTPAaHCTBE; HCIOJB30BaTh  OTHOIIEHHE  ILIOIIAJCH
MOBEPXHOCTEH 1 00bEMOB MOTOOHBIX (PUTYD IIPU PEIICHNH 3a/1aY;

- YMeTh BBIYMCIATH T'€OMETPUYECKHE BEIMYUHBI ([JIMHA, YroJ, IUIONIAlb,
00BeM, TIONIAh TOBEPXHOCTH), HCIIOJB3YS N3yUeHHBIE (POPMYIIBI 1 METOIBI

IIK 2.3. BbInOJHATE OCHOBHBIE
BUJIBI pabOT MO 00CITy)KUBaHUIO
00opymoBaHUs
pacTpeieIuTeNbHBIX YCTPOWCTB
JJIEKTPOYCTAaHOBOK, CHCTEM

B wacTu TpyZ0BOrO BOCIIUTAHUS:

- TOTOBHOCTh K TpYIy, OCO3HaHHE LEHHOCTH MAacTepCTBa,
Tpynoirooue;

- TOTOBHOCTb K aKTMBHOM JIESTEILHOCTH TEXHOJIOTHIECKOH 1
COLIMAIILHON HaNpaBJIEHHOCTH, CHOCOOHOCTh MHUIIMHPOBATD,

- YMETh BBIOMPATh MOIXOASAIINA HM3YYCHHBIH METOM Ul PEIICHHS 3alavu,
pacmo3HaBaTh MareMaTWyeckue (akThl W MaTeMaTHYECKHEe MOJICTH B
MIPUPOJIHBIX ¥ OOLIECTBEHHBIX SBJICHUSAX, B HICKYCCTBE;

- YMETh MOJCIHPOBATh pEaJbHBIC CUTYalld Ha S3bIKE MAaTEMAaTHKH,
COCTABIISITh BRIPAXKCHHUS, YPABHECHUS, HEPABEHCTBA U X CUCTEMEI IO YCIOBHUIO
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PENENHBIX 3alIUT U
ABTOMATH3HPOBAaHHBIX CHCTEM

IUIAHUPOBATh |
NIEITENBLHOCTD;

- UWHTEpeC K pa3nuuHbiM cdepaM podeCCHOHATBHON
NETEIBLHOCTH,

- TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO U
caM000pa30BaHUIO Ha MPOTSKCHUU BCCH KHU3HU.

OBajicHHE YHUBEPCANTBHBIMU YYCOHBIMU TO3HABATCIHLHBIMHU
NEUCTBUSIMU:

a) 0a30BbIC JIOTHICCKUE TCHCTBUS:

- CaMOCTOATENBFHO (OpMyIHUpOBaTh ¥ aKTyaIH3UPOBATh
mpo0JIeMy, paccMaTpUBaTh €€ BCECTOPOHHE,

- yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK MM OCHOBAHHUS JIJIS
CpaBHEHMSI, KIIACCU(PUKAIINN U 000OIICHHUS,

- ONpENCNATh e JEATSIBHOCTH, 3aIaBaTh MapaMeTphl U
KPUTEPHUH UX JTOCTHIKCHUS;

CaMOCTOATCIIBHO BBIIIOJTHATH TaKyo

- BBIBIATH 3aKOHOMEPHOCTM W  MNPOTHUBOPEUUS B
paccMaTprUBaeMbIX SIBICHUSX;

- BHOCUTh KOpPPEKTHBBI B JCSITEIbHOCTb, OLICHUBATh
COOTBETCTBHUE pE3yJNbTATOB LEJISAM, OLEHHUBATh PUCKHU
MOCIIEICTBUN IESITEILHOCTH;

- pa3BHUBAaTh KpEaTHUBHOE MBIIUICHUE MpPU PELICHUH

JKM3HEHHBIX MPOOIIeM

0) 6a30BBIC UCCIIEIOBATEIILCKHE ICHCTBHS:

- BIAJETh HAaBbIKAMHU Y4YeOHO-HCCIEIOBATEIbCKOW H
MPOEKTHOH JIeITeIbHOCTH, HABBIKAMHU pa3pelieHus podIieMm;
- BBISBIATH MPUYHHHO-CJICICTBCHHBIC CBSI3H u
aKTyaJM3UPOBAThH 3a/1a4y, BBIIBUTAaTh TUIIOTE3Y €€ PEIICHUS,
HAXOMUTh  APryMEHTHI  JUIS  JOKa3aTejbCTBA  CBOMX
YTBEPIKICHH, 3a/1aBaTh MAPAMETPhl U KPUTEPHUHU PEIICHUS,

- aHAIU3UPOBATh IOJYYCHHBIC B XOJE PEIICHHS 3a1aduu
pe3yJbTaThl, KPHUTUYECKH OICHUBATH HX JIOCTOBEPHOCTb,
MPOTHO3MPOBATH H3MCHEHUE B HOBBIX YCIIOBUSX;

- yMeTh T[EPEHOCHUTh 3HAHHWS B IIO3HABATCIBHYID U
MPaKTUIECKYIO 00JIACTH )KH3HECSTEIbHOCTH;

- YMETh HHTETPUPOBATh 3HAHHUS W3 PA3HBIX IPEIMETHBIX
obnacreit;

- BBIABUTaTh HOBBIE WJIEH,
MIOJIXO/IbI U PEIICHUSI.

npegjiaratb OpUIrvnHaJIbHbIC

3aJa4d, HMCCIIEAOBATh MOCTPOCHHBIE MOJEIHM C HCIIOJIB30BAHHEM arlapara
anreOppl,  MHTCPIPETHPOBATH  IONYYEHHBIH  pE3ynbTaT;  CTPOUTH
MaTeMaTUYECKUE MOJIENU C MOMOILBIO TEOMETPUUECKUX MOHITUN U BEIUYHH,
pemiaTh  CBA3aHHbIE C HHUMM [PaKTUYeCKHE 3aJaud; COCTaBIAThH
BEPOATHOCTHYIO MOJENb M HHTEPIPETUPOBATh IIONYYEHHBIH pe3yibTar;
pelaTh NPHUKJIAAHbIE 3aaul CPEeCTBAMU MAaTEMaTHYeCKOTO aHalIMu3a, B TOM
YHCIIe COIIMAILHO- SKOHOMUUYECKOTO U (PM3MYECKOTO XapakTepa
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OsnaaeHne YHHUBEPCAITHHBIMHI KOMMYHHUKATHBHBIMH
IEUCTBUSIMU:

a) oOmIecHue:

- OCYIICCTBJIATH KOMMYHHKAIIMU BO BCEX Chepax KHU3HHU;

- pacro3HaBaTh HeBepOAIBHBIC CPEICTBA OOIICHS, TOHUMATh
3HAYCHHE COIUANILHBIX 3HAKOB, PACIO3HABATh MPEIMOCHUTKA
KOH(JIUKTHBIX CUTYAIMHA U CMATYATh KOH(JIUKTHI,

- BJIAJIETh Pa3IMYHBIMU crocobamu 00IIeHUS i
B3aMMOJIENCTBHS,

- ApTYMECHTHPOBAHHO BECTH [JHAJIOT, YMETh CMSATYaTh
KOH(IUKTHBIC CUTYAIIH;

- Pa3BEpHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3pEHUS C
HCIIOJIE30BaHUEM SI3BIKOBBIX CPE/ICTB;

0) coBMeCTHasl IeATSIBHOCTD:

- MOHMMATh W WCIOJb30BATh MPCHMYIIECTBA KOMAaHIHON U
WHIUBUAYAIBHON paboTHI;

- BBIOMpAaTh TEMATHKy M METOIBI COBMECTHBIX JCUCTBHH C
y4eTOM OOIIUX WHTEPECOB U BO3MOXKHOCTEH KaXXIOrO uJcHa
KOJIIEKTHBA,

- IPUHUMATH Leau COBMECTHOM JIEATEILHOCTH,
OpPTaHW30BBHIBATH W KOOPAWHHUPOBATH JEHCTBHSA IO €€
JIOCTIDKEHUIO: COCTABIIATh IUTAH JCHCTBHUH, paclpeneisiTh
POJIH ¢ yIETOM MHEHHH YYaCTHUKOB, 00CYKAATh PE3yIbTaThI
COBMECTHOH paboTHI;

- OIICHWBATh Ka4eCTBO CBOETO BKJIAZa M KaXKJOT'0 YJacTHUKA
KOMaH/IbI B OOIIHIA pe3yJIbTAT [0 pa3padOTaHHBIM KPUTECPHUSIM;
- mpeyIarath HOBBIC MPOEKTHI, OICHUBATH HICH C MO3HMIIUU
HOBH3HBI, OPUTHHAILHOCTH, IPAKTUYECKOHN 3HAYMMOCTH;

- KOOPJMHUPOBATh W BBINOJHITE PabOTy B  YCIOBHSIX
peabHOro, BUPTYaJIbHOTO i KOMOWHHUPOBAHHOTO
B3aMMOJICHCTBUS;

- OCYIICCTBIIATh IO3UTHBHOE CTPATETHYECKOC IMOBEJCHHE B
pa3IMYHBIX  CUTYalUsiX, HpOSIBISATH  TBOPYECTBO U
BOOOpakeHUe, OBITh MHUIIMATUBHBIM
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2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIAHBI

2.1. O0beM QM CHUIUIMHBI U BUAbI Y4eOHOIl padoThl

Bup yueOHoii paboTbl

0O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl THCHUIINHBI 308
B T.4.

OcHoBHOe coiep:KaHue 244
BT. 4.:

TEOPETHUECKOE 00yUueHue 220
MPAKTUYECKHUE 3aHITUS 24
IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE cO/lep:KaHMe (CoAep:KaHue 56
MPUKJIAJTHOTO MOYJIsA)

BT. 4.

TeopeTu4ecKoe o0ydeHne -
NPaKTUYECKUE 3aHATHS 56
Koncyabranumn 2
IIpome:xxyTounast arrecTanus B gopme 1 pepeHIUPOBAHHOIO 3a4eTa

(1 cemecTp)

IMpomexxyTounas arrecTanus B popme F3k3ameHna (2 cemecTp) 6
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2.2. TemaTu4yecKkuii JIAH U COJePKAHUE TUCHHUIIMHBI

HaumenoBanme pasieon u Tem Copep:xaHue yuedHOro MaTepuaJia (0CHOBHOe H MPodecCHOHATBLHO-OPHEHTHPOBAHHOE), Oo0bem dopmupyemble
.ﬂaﬁopaTopHMe U IMIPAKTUYCCKHE 3AHATHUHA, CAMOCTOATEC/IbHAs p360T3 06yqamumxcsl 4acCcoB KOMIICTCHIIUH
1 2 3 4

Pasnea 1. [loBTOpeHne Kypca MaTeMATHKH OCHOBHOM IIKOJIBI 22 OK 01., 0K 02.,
Tewma 1.1 Lens u 3amaun Cojaepsxanue yueOHOT0 MaTepuaJia 2 OK 03., OK 04.,
MaTeMaTHKH [PH OCBOEHUH Ba3oBble 3HAHUS ¥ YMEHUS [10 MaTEMATHKE B IIPO(ECCHOHAILHON U B IIOBCEAHEBHOM IEATENBHOCTH OK 05., OK 06.,
CIICI[UAJIBHOCTH OK 07.,
Tewma 1.2 Uncna u BIYUCICHUS. Coaeprxanue yueOHOro MaTepuaJia 2 1K 2.3.
Bripaxenus u npeobpa3zoBaHust JelicTBUs HaZl TOJIOKUTEIBHBIMU M OTPULIATEIbHBIMU YHCIIAMU, OOBIKHOBEHHBIMU U AE€CATHYHBIMH

JqpobsiMu. JledcTBHS O CTENEHSIMHU, POPMYITBI COKPALICHHOTO YMHOXEHHUS
Tema 1.3. I'eometpust Ha miockoctu | IIpodeccnoHaIbHO-OPUEHTHUPOBAHHOE COIEPKAHUE 2

Buzp! miockux Gpuryp u ux miomajs. [IpakTHKO-OpHeHTHPOBAaHHEIE 331a4H B Kypce TeOMETPHH Ha

IUIOCKOCTH

B TOM YHcJIe IPAKTHYEeCKUEe 3aHATUS 2

[Tpaktruueckoe 3ausarue Ne 1

Pemienne npakTHKO-OPHEHTHPOBAHHBIX 33124 B Kypce FeOMETPHUH Ha MIIOCKOCTH
Tewma 1.4 IIpouenTtHbie Boiuucnenus | Coaep:xkaHue yueOHOro MaTepuaJia 4

IIpocThie NpOLUEHTHI, pa3Hble cnoco0bl MX BhIYMCIEHUs. CI0KHbBIE IPOLEHTHI 2

B TOM YHCJIe PAKTHYeCKHe 3aHATHUS 2

[Ipaktrueckoe 3ansatue Ne2

IIpoueHTHBIE BEIYUCICHUS
Tema 1.5 YpaBHenus u HepaseHcTBa | Conep:kaHue y4eOHOro MaTepuaJa 4

JluneliHble, KBaJpaTHbIE, IPOOHO-TIMHEHHbBIC YPABHEHHUS] M HEPABEHCTBA 2

B TOM YHCJIe MPAKTHYeCKHe 3aHATHS 2

ITpaxTrueckoe 3ansTue Ne 3

YpaBHEHHsI 1 HEPABEHCTBA
Tema 1.6 Cucremsl ypaBHEHHI U Coaepxxanue y4eOHOT0 MaTepHuaJia 6
HEPABEHCTB CriocoObl penieHusl CHUCTEM JIMHEHHBIX ypaBHeHuH. [loHsTus: Matpuna 2x2 u 3x3, onpeaenurenb

Mmatpuiel. Metox ["aycca. CucteMbl HelmMHEHHBIX ypaBHeHUH. CHCTEMbI HEPABEHCTB
Tewma 1.7 BxogHON KOHTPOIB Coaepxanue yueO0HOro MaTepuaJia 2

Brruncnienus u npeobpa3oBanusl. YpaBHEHHUs M HEpaBeHCTBA. ['eoMeTpHs Ha IMIIOCKOCTH.

KonTponbnas padora Ne 1
Paznen 2 IIpsiMble M IJIOCKOCTH B IPOCTPAHCTBE 18 OK 01., OK 03.,
Tema 2.1. OCHOBHBIE TOHATHUSA Cogepxanue yueOHOT0 MaTepHuaJia 2 OK 04., OK 07.,
cTepeoMmeTpud. Pacnionoxenne [Ipenmer crepeomerpun. OCHOBHBIE MOHATHS (TOYKA, MpsiMast, IJIOCKOCTh, MPOCTPAHCTBO). IK 2.3.

HIPSIMBIX U IJIOCKOCTEN

OCHOBHbBIE aKCHOMBI CTCPCOMETPUH. HepeceKa}omHecsI, Mapa/uICJIbHBIC W CKPCHIMBAIOHIMECS
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npsimble. [Ipu3HaK W CBOMCTBO CKPEUIMBAIOIIMXCS MPSAMBIX. (OCHOBHBEIC IPOCTPAHCTBECHHBIC
¢burypsl.

Tema 2.2. IlapannensHOCTh IpsMBIX, | Coaep:kaHue yueOHOT0 MaTepHaJa 4
MPSIMOM M TIJIOCKOCTH, IJIOCKOCTEN [MapannensHble npsMas U mwIockoctb. Onpexnenenue. [Ipusnak. CBoHCTBa (C JOKA3aTEIbCTBOM).
[Mapannensuebie mnockoctu. Onpenenenue. [lpusHak. CoiicTBa (¢ goKa3zaTeabcTBOM). TeTpasap u
ero ayeMeHtsl. [lapamnenenunexn u ero snemeHThl. CBOMCTBa IPOTHBONIONOXKHBIX TI'paHed H
JuaroHasnei napamuienenunena. I[loctpoenue ceuenuii. Perenue 3amay.
Tewma 2.3. IlepneHAUKYISIPHOCTD Coaepsxanue yueO0HOro MaTepuaJia 2
MPSIMBIX, IPSIMOM U MJIIOCKOCTH, Ilepnenaukynspusle npsMele. [lapamiensHble OpsMble, NEPHEHAUKYISPHBIE K IIOCKOCTH.
TJIOCKOCTEH IIpu3Hak NepneHAUKYISIPHOCTH NpsAMOM M IUIOCKOCTH. JlokazarenscTBO. llepnenaukyinsp u
HakiaoHHas. [lepnenaukynsapHble MIOCKOCTH. IIpHM3HaK mNepHeHIUKYISIPHOCTH IIOCKOCTEM.
JlokasarenbcTBO. PaccTosiHMSI B IPOCTPAHCTBE
Tewma 2.4. Teopema o Tpex Conep:xaHue yueOHOro MaTepuaJia 4
HNEPHEHANKYIIIPAX Teopema o Tpex nepneHAUKyIsipax. JlokazaTenbCTBO. YT MEXAY NPSIMOU U IJIOCKOCTBIO. YTOI
MEXJy TMIIOCKOCTSIMHU
Tewma 2.5.I1apannensHele, IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlCPIKAHHE 4
MEPIEHINKYJISIPHBIE, AkcuoMmbl ctepeoMeTpud. [lepneHaIuKyIsIpHOCTh MPSIMOM M IUIOCKOCTH, MapajuIeIbHOCTh JIBYX
CKPELIMBAIOLINECS MPSIMbIC NPSAMBIX, NEPICHANKYJIISIPHBIX NIOCKOCTH, NEPIEHINKYISIPHOCTD INIOCKOCTEH
B TOM YHcJIe IPAKTHYeCKUEe 3aHATHS 4
[IpaxTrueckoe 3anstue Ne 4, 5
[lapannensHble, IEPIEHAUKYIIIPHBIE, CKPEIIMBAIONINE MPSIMbIE
Tewma 2.6. Pemienue 3anau. Ipsvele u | Conep:kanue y4e0HOro MaTepuaJa 2
IUIOCKOCTH B IPOCTPAHCTBE Pacnonoxxenue npsiIMbIX M IJIOCKOCTEH B mpocTpaHcTie. [leprneHauKyaspHOCT U apaiebHOCT
npsIMBIX U TuiockocTed. CkpentuBatonuecs npsimbie. KontponbHas padora Ne 2
Paznes 3. KoopauHaTtsl H BeKTOPBI 16 OK 02., OK 03.,
Tema 3.1 JlexapToBsl koopauHaTel B | Conep:kaHue y4eOHOro MaTepuaJa 4 OK 04., OK 07.,
npoctpancTse. PaccrosiHne Mexmy JexapToBel KoOpauHaTHI B mpocTpaHcTBe. IIpocreiimme 3amaun B KoopauHartax. PaccrosiHue IK 2.3.
ABYMs TOUKaMH. KOOpZ[I/IHaTI)I MCXKAY ABYMA TOYKaAMH, KOOPJAUHATBI CEPEANHBI OTPE3Ka
cepeIMHbI OTpe3Ka
Tewma 3.2 Bekrops! B npoctpancTee. | Conep:kaHue y4eOHOro MaTepuaJa 6
Vron mexnay Bekropamu. CkansgpHoe | Bektopsl B npoctpaHctBe. ClioXKeHHE M BBIYMTAHHE BEKTOPOB. YMHOKEHHE BEKTOpA Ha YHCIIO.
MPOM3BEIEHNE BEKTOPOB Kommranapasie BekTopbl. CKalgpHOE MPOM3BEAEHHE BEKTOPOB. PasznmokeHHe BEKTOpa MO TpeM
HEKOMIUIAaHapHBIM BekTopaM. KoopAauHaThl BEKTOpa, CKalsIpHOE IPOU3BENECHUE BEKTOPOB B
KOOpAMHATaX, Yrojl MEXIY BEKTOPAMH, Yrol MEXAY HIpSIMOH M IIJIOCKOCTBIO, YIOJI MEXIy
TUIOCKOCTSIMH. Y paBHEHHE IJIOCKOCTH. | eOMEeTpHYeCKHii CMBICT ONIPEeIUTENs 2X2
Tewma 3.3 IIpaxTuko- IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COICPIKAHHE 4

OPHUCHTUPOBAHHBIC 3a/1a4Y1 HaA
KOOpZ[HHaTHOﬁ IIJIOCKOCTH

KOOpZLI/IHaTHaSI IIJIOCKOCTBD. Brruncnenue HJIOH.Ia):[eﬁ Ha

KonnuecTBeHHbIC PacCyYCThI

paCCTOHHI/Iﬁ u IIJIOCKOCTH.
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B TOM YHUCJIC NMPAKTHYCCKUEC 3AHATUH

IIpaktrueckoe 3anstre Ne 6

Koopaunarnas miockocTs. BerunciaeHnue paccTOSHUM Ha TIIOCKOCTH.
IIpakTrueckoe 3anstue Ne 7

Brruncnenne mionaneii Ha mockoctu. KonndyecTBeHHBIE pacieThl

Tema 3.4 Pemenue 3amad. Cojaepsxanue yueOHOT0 MaTepuaJia 2
KoopauHnatel u BEKTOpEI JexapToBel KOOpAMHATHI B MPOCTpaHCTBE. BekTopsl B mpoctpancTBe. CloXeHHe W BBIYUTAHHE
BEKTOPOB. YMHOXEHHE BeKTopa Ha uncio. Kommanapaele BeKTopbl. CKalspHOE MpOHM3BEICHHE
BEKTOpOB. Pa3nokeHne BEKTOpa MO TpeM HEKOMILIaHApHBIM BekTopam. lIpocteiimme 3amayn B
KoopauHatax. KoopauHaTel BEKTOpa, pPacCTOSIHUE MEXAY TOYKAMH, KOOPAMHATBHI CEPeAHHBI
0Tpe3Ka, CKaJsIpHOE MPOM3BEICHIE BEKTOPOB B KOOPMHATAX, YT'OJI MEXKLy BEKTOPAMH, YTOJI MEKIY
NPSMOM M MJIOCKOCTBIO, YTOJ MeX 1y ItockocTsiMu. KoHTpospHast pabota Ne 3
Pa3zpnen 4. OcHoBbl TpuroHomerpun. Tpuronomerpuyeckue (PyHKUMHU 36 OK 01.,0K 02.,
Tema 4.1 Tpuronomerpudeckue Cojep:xaHue y4eOHOr0 MaTepuaja 4 OK 03., OK 04.,
(GyHKIUK IPOM3BOJIBHOTO yIIa, Panuannast mepa yria. IIoBOpOT TOYKHM BOKpPYr Hadanma KoopauHaT. OmpejeieHue CHHYcCa, OK 05., OK 06.,
yucna. Pagnannas u rpaxycHas Mepa | KOCHHyca, TaHIT€HCAa W KOTAaHIeHCa. 3HaKd CHHYCa, KOCMHyCa, TaHI€Hca M KOTAaHIreHca Io OK 07.,
yria Y4eTBEPTAM. 3aBUCHMOCTH MEXKILYy CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAHT€HCOM OJIHOT'O U TOTO IK 2.3.
Ke yria
Tema 4.2 OcHOBHBIE Conep:xaHue yueOHOro MaTrepuaJa 4
TPUTOHOMETPHUIECKHUE TOXKIECTBA. Tpuronomerpudeckue ToxecTBa. CHHyC, KOCUHYC, TAHT€HC U KOTAHT€HC YIJIOB O U - 0. POpMyJIBI
DopMy bl IPUBEACHUS TIPHUBEICHUS
Tewma 4.3 CruHyc, KOCHHYC, TAHT€HC Coaepxxanue yueO0HOT0 MaTepHuaJia 6
CYMMBI ¥ Pa3HOCTH JIBYX YTJIOB. CymMma u pazHocTh cuHycoB. CyMMa U pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC JBOWHOTO YIJIa.
CuHYC 1 KOCHHYC JIBOIHOTO yTJIa. ®opmyniel  TIONOBUHHOTO yriia. [IpeoOpa3oBaHHs CyMMBI TPUTOHOMETPUYECKUX (YHKIUHA B
@®opMyJIbl HOJIOBUHHOTO yIiia MPOU3BE/ICHIE W TPOM3BENCHUS B CyMMYy. BBIpakeHHe TpPHUTOHOMETpHUYECKHX (DYHKIMH uepes
TAQHTE€HC IIOJIOBMHHOTO apryMmeHTa. IIpeoOpa3oBaHus MNPOCTEHIIMX TPUTOHOMETPUUYECKUX
BBIPAKCHHUN
Tema 4.4 OyHKIMY, UX CBOICTBA. Conep:xanue yueOHOro MaTepuaJa 2
CrniocoOslI 3aanust QyHKIUH OO6nacTh onpeesieHrs] 1 MHOKECTBO 3HaueHUH QyHKImi. YETHOCTh, HEUETHOCTD, IEPUOAUYHOCTh
¢ynkuumii. CriocoObl 3aganus pyHKIMHA
Tema 4.5 TpuroHomeTpudeckme Conep:xaHue yueOHOro MaTepuaJa 2
(dyHKIWU, UX CBOWCTBA U rpaduku OO6nacTe ompeneiaeHns W MHOKECTBO 3HAYEHWH TPUTOHOMETpPHUYECKHMX (QyHKIudA. YETHOCTS,
HEYETHOCTD, IEPUOANIHOCTh TPUrOHOMeTpHUYeckux GpyHkuid. CBolicTBa U rpaduku GyHKUHH y =
COSX,y=sinXx,y=tgXx,y=ctgXx.
Tema 4.6 IIpeoOpazoranue rpadpukos | Comep:kaHue y4eOHOro MaTepuaia 2
TPUTOHOMETPUYECKUX (YHKITHI Ckathe U pacTsbkeHue rpad)ukoB TpUroHoMmerpuueckux (ynkuuid. [IpeoOpa3oBanue rpaukos
TPUTOHOMETPUUECKUX PYHKIIUH
B TOM YHcJIe IPAKTHYeCKUEe 3aHATHS 2

[TpakTrueckoe 3austue Ne 8
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[IpeobpazoBanue rpa UKOB TPUTOHOMETPUYECKUX (DYHKLIUH

Tema 4.7 Onucanue IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE COlEPKAHHE 4
MIPOM3BOJCTBEHHBIX IIPOLIECCOB C Hcnonp30BaHNE CBOWCTB TPUTOHOMETPUUECKUX (DYHKIMI B IPO(eCcCHOHAIBHBIX 3afadax
HOMOIIBIO TPaQUKOB QYHKIMIH B TOM 4HCJIe IPAKTHYECKHE 3AHATHS 4
IIpaxTrueckoe 3anstue Ne 9, 10
Hcmonp30BaHne CBOWCTB TPUTOHOMETpHUYECKUX (DYHKIHHA B MPO(heCCHOHAIBHBIX 3a7a9ax
Tema 4.8 O6patHbIe Conep:xaHue yueOHOT0 MaTepHaJa 2
TPUTOHOMETPUYECCKUE (DYHKITUU OO6partHble TpUroHOMeTpHuIeckue GyHKITHH. VX cBolicTBa U rpadyuKu
Tema 4.9 TpuroHomeTpuueckre Coaeprxanue yueOHOro MaTepuaJia 6
YpaBHEHUS 1 HEPAaBEHCTBA VYpaBHeHHe cos X = a. YpaBHeHHE Sin X = a. YpaBHeHHe tg X = a, ctg x = a. Pemenue 4
TPUTOHOMETPUYECKUX YPAaBHEHHH OCHOBHBIX THIIOB: IIPOCTEHIINE TPUIOHOMETPUUECKHUE
YPaBHEHHSI, CBOAALIMECS K KBaJIPAaTHBIM, PeLIaeMble Pa3ioKeHHEM Ha MHOXHUTENIN, OAHOPOIHbIE.
[Ipocreiinme TPUrOoHOMETPUYECKUE HEPABEHCTBA
B TOM 4HcJie IPAKTHYeCKHEe 3aHATHS 2
[Ipaktruueckoe 3ausarue Ne 11
IIpeoOpazoBaHne rpadMKOB TPUTOHOMETPHICCKUX (HDYHKITHHA
Tema 4.10 Cuctemsl Conep:xaHue yueOHOro MaTrepuaJia 4
TPUTOHOMETPUYECKUX YPABHEHUI CucreMpl MPOCTEUITNX TPUTOHOMETPHUECKHUX YPaBHEHUH
[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIpaXCHHN. PeleHne TpuroHoOMeTpIIecKnX ypaBHEHUH
1 HEPABEHCTB B TOM YHCJIE C HCITOJIB30BaHHEM CBOMCTB (yHKIMH. KonTponpHas padora Ne 4
Paznen 5. KomniekcHble yucaa 8 OK 01., 0K 02.,
Tewma 5.1 KommuiekcHeie uncna Coaeprxanue yueOHOro0 MaTepuaJia 4 OK 03., OK 04.,
Ilonstre xommuekcHoro uwncia. ComnpsbKeHHbIE KOMIUIEKCHBIE 4YHCIA, MOIYIb M apryMEHT OK 05., OK 06.,
KOMIUIEKCHOTO  uucna. Popma  3amMcH  KOMIUIEKCHOTO — yHcia  (TeoMeTphyeckKas, OK 07.,
TPUTOHOMETpHYECKasi, ayirebpandeckast). ApudMeTHIeCKHe ISHCTBHSI C KOMIUIEKCHBIMH YHCIaAMH IK 2.3.
Tewma 5.2 [Ipumenenue IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COICPIKAHHE 4
KOMILJICKCHBIX YHCEl BoimonHeHne pacyeToB C MOMOIIBIO KOMIUIGKCHBIX 4Hcen. [lpumepsl  ncnosibp30BaHUS
KOMIIJICKCHBIX YHCEI
B TOM 4HcJie IPAKTHYECKHE 3aHATUS 4
IIpaxTrueckoe 3anstre Ne 12, 13
BrinonHeHne pacyeToB ¢ IOMOLIbIO KOMIUIEKCHBIX YHcell. Mcronp30BaHne KOMIUIEKCHBIX YHCEIN B
npodecCHOHAIBHBIX 3aadax
Paznen 6. IllponsBoanas GpyHKINH, ee MPUMEHEHHE 34 OK 01., OK 02.,
Tewma 6.1 [loraTHe TPOU3BOTHOMN. Coaep:xaHue yueOHOro MaTepuaJia 2 OK 03., OK 04.,
®opmyIsl U TpaBUIIa OmnpeneneHne 4HCIOBOM MOCIENOBATENFHOCTH M CIOCOObI ee 3aaaHus. CBOWCTBAa YMCIIOBBIX OK 05., OK 06.,
nuddepeHunpoBanus nocienosatensHocTeld. OmpeneneHne mnpenena IMOCIeI0BaTeIbHOCTH. BrpluncieHne mnpenenos OK 07.,
nocnenopatenpHocTed. [lpenmen ¢yHknuu Ha OeckoHeuHocTH. [lpenen (yHKIMH B TOUKe. IK 2.3.
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[Ipupamenne aprymenta. [Ipupamienne pyHkunu. 3aga4un, IPUBOASAIINE K HOHATHIO TPOU3BOTHOM.
OmnpepesneHue NPOU3BOIHON. ANTOPUTM OTHICKAHHS IPOU3BOAHOM

Tewma 6.2 [Ipon3BogHbIE CyMMEI,
Pa3HOCTH MPOU3BENEHHSI, YACTHOTO

Conep:xaHue yueOHOT0 MaTepHaJa

Dopmyinel auddepennposanust. [lpasuna nuddepeHumpoBanus

Tewma 6.3 IIpousBoaHbIe
TPUTOHOMETPHUUIECKUX (yHKITHIA.
[IponsBognast c10XKHON HYHKIHN

Conep:xaHue yueOHOro MaTepuaJia

Omnpenenenne cnoxxkaoit ¢pyakumu. [IpomsBognas Tpuronomerpudecknx ¢yHkumid. [IponsBogHas
CJII0KHOHM (YHKITHH

Tewma 6.4 Ilonatre o HENpepHIBHOCTH
¢yHkuuu. Meton MHTEpBaIOB

Conep:xaHue yueOHOro MaTepuaJia

[Tonsitne wHempepbiBHOW ¢(yHkumuu. CBoiicTBa HempephiBHOW  QyHKUuH. CBi3b  MEXIY
HETPEePBIBHOCTHIO U AU depeHpyeMocThio GYHKINT B TOUKE. AJTOPUTM PELICHUsI HEPABEHCTB
METOJOM HHTEPBAJIOB

Tema 6.5 I'eomeTpuueckuii u
(pM3UYECKUI CMBICIT TIPOU3BOTHOM

Conep:xaHue yueOHOro MarepuaJa

I'eomeTpryecknii CMBICT IPOU3BOAHON (PYHKIMH — YTIIOBOHM KO GUIIMEHT KacaTeIbHON K rpaduKy
(GyHKIMM B TOYKe. YpaBHEHHE KacaTedbHOW K TpaduKy (QyHKIUH. ANTOPUTM COCTaBICHUS
ypaBHEHUS KacaTeIbHOM K rpaduky GyHKIuH y=f(X)

Tema 6.6 @uznyecKUl CMBICI
MTPOU3BOHOMN B MPOQPECCHOHATBHBIX
3ajayax

HpO(l)eCCI/IOHaﬂbHO-OpI/IeHTI/IPOBaHHOC COoACpPKaHue

®uznueckuil (MEXaHUUYECKUI) CMBICIT TPOU3BOAHON — MTHOBEHHAsl CKOPOCTh B MOMEHT BPEMEHU t:
v="S'(t)

B TOM YHCJ/I€ NPAKTHYCCKHUEC 3aHATHUSA

[Ipaktuueckoe 3ansarue Ne 14
duznueckuil (MEXaHU4YEeCKUN) CMBICI TPOU3BOAHON — MTHOBEHHAs CKOPOCTh B MOMEHT BpeMEHH t:

v="S'(t)

IIpome:xxyTouHas arrectauus B popme nuddepeHIUPOBAHHOIO 3a4eTa

Tema 6.7 MOHOTOHHOCTD (DYHKIIHH.
Touku 3kcTpEeMyMa

Conep:xaHue yueOHOro MaTepuaJa

Bospactanne u yObiBaHue (QyHKIMH, COOTBETCTBHUE BO3pACTaHMs U YObIBaHMs (YHKIUU 3HAKY
npou3BoAHoM. IloHsATHME TPOM3BONHOM BBICHIIETO TOpPsAKA, COOTBETCTBUE 3HAaKa BTOPOH
MPOMU3BOJHOM BBITYKJIOCTH (BOTHYTOCTH) (PYHKIIMH Ha OTpe3Ke. 3aaull HAa MAKCUMYyM U MUHUMYM.
[ToHsiTHE aCHMITOTHI, CHOCOOBI MX OMNpEAETICHUS. AJNTOPHTM HCCIEAOBaHUSA (QYHKIUH U
MIOCTPOEHUS ee TpaduKa C MOMOILBIO NPoX3BOAHON. J[[pobHo-MHeliHas QyHKUIUS

Tewma 6.8 UccrienoBanne pyHKIHUNA U
MOCTPOEHNE rpa(uKOB

Coaepxxanue y4e0HOT0 MaTepHuaJia

HccnenoBanne GyHKIMHM HA MOHOTOHHOCTB M ITOCTPOEHHUE TPaduKOB.

Tema 6.9 Haubomnbiiee u
HaMMEHbIIIee 3HAYCHUS (DYHKITUH

Conep:xanue yueOHOro MaTepuaJa

Haxoxnenne HauOONbIIEro W HAWMEHBIIEr0 3HAYeHWH (QYHKIWH, TOCTpoeHUEe TIpaduKoB
MHOT'OWICHOB C UCIOJIb30BAHMEM allllapaTa MaTeEMaTUYECKOrO aHaIu3a

Tema 6.10 HaxoxxneHue
OTITHMAJIEHOTO Pe3yJIbTaTa C
MIOMOILBIO TPOU3BOJHOM B
MPAKTUYECKUX 3aJadax

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COIEPKAHHE

Hawnmensiiee 1 HanboJbIee 3Ha4eHNE PYHKIMN

B TOM YHCJI€ NPAKTUHYCCKUEC 3aHATHUSA

[IpakTuueckoe 3ansatue Ne 15, 16
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HaXO)KZ[eHI/Ie ONTUMAJIBHOT'O PE3yJIbTaTa C TOMOIIbIO HpOHBBOL[HOﬁ B MPAKTUYCCKHUX 3aaavdax

Tema 6.11 Pemrenne 3amaq. Cojaepsxanue yueOHOr0 MaTepuaJia 2
[IponsBoanas dyHKINH, ee ®opmyns! u npaBuia auddepernupoBanus. MccnenoBanne QyHKINN ¢ TTOMOIIBIO TPOU3BOIHOM.
MpUMEHEHNE Haunbonpiiee n Hanmenbiee 3HaueHus: pynxnun. Kontponsaas padorta Ne 5
Pa3znen 7. MHOTOrpaHHHKM U TeJia BpPallleHUs 44 OK 01., OK 02.,
Tema 7.1 Bepmwuasl, pedpa, Tpanu CojaepsxaHue y4eOHOr0 MaTepuaJia 2 OK 03., OK 04.,
MHOTOIPaHHHUKA IloHsATHE MHOTOrpaHHWKA. Ero sIeMEHTHI: BepIuMHBI, pebpa, rpanu. Juaromams. CedeHue. OK 05., OK 06.,
Brlnykiible ¥ HEBBIMYKIIbIE MHOTOTPaHHUKHU OK 07.,
Tema 7.2 Tlpusma, ee Conepsxanue y4eGHOr0 MaTepuaia 2 1K 2.3.
cocrapisromue, ceyenue. [Ipamas u | I[oustue npusmel. Ee ocHoBanus u OokoBbie rpanu. Breicota mpusmbl. [IpsiMas u HakiIOHHas
MpaBUJIbHASL IPU3MBI npusMa. IIpaBunbHas npusma. Ee ceuenue
Tewma 7.3 Ilapamrenenuren, Kyo0. Conep:xaHue yue0HOT0 MaTepHaJa 2
Ceuenue ky0a, mapasuiesienueaa [Mapannenenumnen, cBOHCTBA TPSAMOYToIbHOTO mapauenenunena, ky6. Cedenune KyoOa,
napajiesenumnena
Tema 7.4 [lupamuna, ee Copep:xaHue yue0HOro MaTepuaJia 2
COCTaBJISIONINE, CEUCHHE. [Mupamuna u ee anementsl. Ceuenne nmupaMupl. [IpaBunpHas mupaMua. Y cedeHHas TMpaMuIa
IIpaBunpHas nupamuzaa. Y cedeHHas
mupaMua
Tema 7.5 bokoBas U noiHas Copep:xaHue y4eOHOr0 MaTepuasa 2
MOBEPXHOCTH MPHU3MBI, TUPAMHIBI [Tnomaap 6GOKOBO# U MONHOW NOBEPXHOCTH NPU3MBI, TUPAMUJIBI
Tema 7.6 CummeTpus B KyOe, Conep:xanue yueOHOro MaTepuaJia 2
napaienenuiese, npusme, CuMMeTpHst OTHOCUTENBHO TOYKH, MPAMOM, TiockocTH. CHMMETpHs B KyOe, napauiesenume/ie,
MUpaMUJIe npu3Me, MUPAMHUJIE
Tema 7.7 [Ipumepbl cCUMMETpUI B IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COIEPKAHHE 4
npodeccuu CummeTpus B IPUPOJIE, APXUTEKTYpE, TEXHHUKE, B OBITY
B TOM 4HCJIe IPAKTHYECKHE 3aHATUS 4
IIpakTrueckoe 3anstre Ne 17, 18
CummMmerpus B ipodeccun
Tema 7.8 [IpaBunbHBIC Conep:xaHue yueOHOro MaTepuaJa 2
MHOI'OI'paHHUKH, UX CBOICTBa Iloustue IMPAaBUJIbHOTO MHOT'OI'paHHHKA. CBolicTBa IMPpaBUJIBHBIX MHOT'OT'PAHHUKOB
Tewma 7.9 Hunuunp, ero Coaepxanue y4eO0HOT0 MaTepuaJia 2
cocrapisromue. Ceuenne mununapa | Lumuaap u ero snemenTsl. CeyeHne muiiMHApa (MapajulelbHOE OCHOBAHMIO M ocH). PasBeprtka
LUWIMHApA
Tema 7.10 Konyc, ero Conep:xanue yueOHOro MaTepuaJa 4
coctasisitomye. CeyeHne KoHyca Konyc u ero snementel. CeueHne KoHyca (MapauiellbHOE OCHOBAaHHIO M TPOXOJISINee uepes
BEpLINHY ), KOHWYECKue ceueHusl. PazBepTka KoHyca
Tema 7.11 YcedeHHsI KOHYC. Coaepxxanue y4eOHOro MaTepuaJia 2

Ceuenne yceueHHOTO KOHYycCa

Yceuennslit konyc. Ero obpasyromas u Beicota. CeueHne yceueHHOTro KoHyca
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Tema 7.12 Illap u cdepa, ux ceuenns | Coaep:kaHue y4eGHOro MaTepuaJia 2
ITap u cdhepa. BzaumHoe pacrionoxenune chepsl 1 miockocTu. Cedyenne mapa, cheps
Tema 7.13 Ilonsarue 06 oobeme Tena. | Coaep:kaHue yueOHOT0 MaTepHaJa 4
OrHomenne 00beMoB ofoOHEIX Ten | [TonsTre 06 06beme Tena. O6beM KyOa U IPSIMOYTOJIBHOTO mapaienenumnena. O0beM MpU3MbL U
munuHapa. OTHomeHne 00beMOB MOJOOHBIX Tell. ['eoMeTpuyecKuid CMBICT OMpPEACTUTENs 3-TO
HopsiIKa
Tema 7.14 O6BeMBI ¥ TUTOIIATH Conep:xaHue yueOHOT0 MaTepHaJa 2
IIOBEPXHOCTEN Tell O0bembl mupaMuabl U Konyca. O0beM mapa. [lnomaay noBepxHoCcTel Ten
Tema 7.15 KomOunaun Coaeprxanue yueOHOro MaTepuaJia 4
MHOT'OI'PaHHUKOB U TEJI BPaILLCHUS KomOuHanmm reoMeTpruuecKix Tel
B TOM 4McJIe IPAKTHYeCKUEe 3aHATUS 4
[Ipaktrueckoe 3anarue Ne 19
[Tmomaay NoBEpXHOCTE MHOTOTPAHHUKOB U TEJI BPAILLICHUS
IIpaxTrueckoe 3anstue Ne 20
OO6BpeMbl MHOTOTPAaHHHUKOB M TeJl BPAICHHSI
Tema 7.16 I'eomeTpruueckue IIpodeccnoHAILHO-OPUEHTHPOBAHHOE CO/IEP;KAHUE 4
KOMOWHAIIMY Ha TIPaKTHKE Hcnonp3oBanne KOMOMHAIMI MHOTOTPAaHHUKOB U TEJ BpallleHHsS B TMPAKTHKO-OPHEHTHUPOBAHHBIX
3aJadax
B TOM YHcJIe IPAKTHYeCKUEe 3aHATHS 4
IIpaktruueckoe 3anarue Ne 21, 22
Hcnonp3oBanne KOMOMHAIMI MHOTOIPAaHHUKOB U TEJ BPAIlEHHUs B MPAKTHKO-OPHEHTHPOBOYHBIX
3agadax
Tema 7.17 Pemenue 3anad. Coaepxanue y4e0HOr0 MaTepHuaJia 2
MHOTOrpaHHUKH U TeJla BpalleHus OO0beMbl 1 IUIONIAIN TOBEPXHOCTH MHOTOTPaHHHUKOB M Tell BpatteHus. KonrponbHas pabora Ne 6
Pasnen 8. [lepBooOpa3zHas pyHKIMU, ee NPUMEHEHHE 14 OK 01., 0K 02.,
Tema 8.1 [lepBooOpa3snas pyukuuu. | Comep:kaHue y4eOHOTr0 MaTepuaia 2 OK 03., OK 04.,
[IpaBuna HaxoxaACHUS 3ajaya 0 BOCCTAHOBJICHUH 3aKOHA ABUKEHUS MO0 U3BECTHOUM ckopocTH. [IoHATHE HHTErpUpPOBaHUSL. OK 05., OK 06.,
NepBOOOPA3HBIX O3HaKOMJICHHE C TIOHATHEM MHTerpaia u neppoodpasHoit st pynkunu y=f(x). Pemenune 3anayd Ha OK 07,
CBsI3b MEPBOOOPA3HON M €€ MPOM3BOHOMN, BBIYMCICHHE MEPBOOOPA3HOM Ui MaHHOW (DYHKI[HH. IK 2.3.
Tabmuua ¢dopMyn A HaxXOXACGHUS TepBOOOpasHbIX. [3ydeHWe TpaBuia BBIYUCICHHS
nepBooOpa3zHOi
Tewma 8.2 IInomans kpuBonuHeliHOW | Conep:kaHue y4eOHOro MaTepuaJa 2
tparnenyun. ®opmyna HerotoHa — 3agaun, TPUBOISIIME K TOHSATHIO OIPEJENICHHOr0 HWHTErpajia — O BBIYMCICHUW ILIOMIAIH
Jleiibauna KpUBOJIMHENHOW Tpamneuuyu, O NepeMeleHun Todku. [loHsTue omnpenenéHHoro HHTerpania.
I'eomerpuueckuid n Qusndeckuid cMBICH oOmnpeaeneHHoro wuHTerpana. ®opmyna HeioTona—
JleiiOnua
Tema 8.3 HeonpeneneHaslit u Conep:xaHue yueOHOro MaTepuaJa 2

OHpeHCHeHHBIﬁ HUHTCTPaJIbl

IlousTue HCOMPEACICHHOI'0O MHTCTpajia
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Tewma 8.4 [lonsrue 06 onpeaeIeHHOM
WHTeTpalle KaK TUTOIIaIn
KPUBOJIMHEWHOMN Tpanenuu

Conep:xaHue yueOHOro MaTepuaJia

T'eoMeTpurueckuii CMBICH ONpeIEIEHHOI0 HHTErpaia

Tewma 8.5 Onpenenennsiii unterpai B | IlpodeccnoHabHO-OPHEHTHPOBAHHOE COAePKAHNe 4
JKHA3HU I'eomeTpuyeckuii cMbIc onpeneneHHoro naterpaina. ®opmyina HetoToHa - Jleiionuma.
Pemenne 3a1a4 Ha IpUMEHEHNE MHTETpaja JUIsl BRIYACICHHS (PM3MYECKUX BEIMYMH M TUIOMIA e
B TOM YHCJIe IPAKTHYEeCKHE 3aHATHUS 4
[Ipaktuueckoe 3anarue Ne 23, 24
OnpeneneHHBIA HHTETPAJ MPU PELICHUH MIPUKIATHBIX 3a7a4
Tema 8.6 Pemenue 3amay. CojaepsxaHue yueOHOT0 MaTepuaJia 2
[lepBoobOpaznas GpyHKIHH, ee ITepBooOpaznas ¢pynkmmu. [IpaBuna HaxoxaeHws meppoobdpasusix. Ee mpumenenne. KontponpHas
MPUMEHEHUE pabota Ne 7
Pa3znen 9. Crenenu u kopHu. Ctenennas pyHkuus 14 OK 01.,0K 02.,
Tema 9.1 Crenennas pyHkIus, ee Conep:xaHue yueOHOro MaTepuaJia 2 OK 03., OK 04.,
CBOWCTBA TToHsTHE KOpHS N-0f CTENEeHM M3 JeHCTBHTENbHOTO umciaa. PyHKIMH Y = VX UX CBOCTBA U OK 05., OK 07.
rpadukn. CBOMCTBA KOPHS N-0H CTEICHU
Tema 9.2 [Ipeo6pazoBanue Conep:xaHue yueOHOro MaTrepuaJa 2
BBIPA)KECHUM ¢ KOPHAMU N-0i [TpeoOpazoBanme NPPAUOHATEHBIX BHIPKEHHH
CTETeH!
Tema 9.3 CpoiicTBa CTENEHU C Cojep:xaHue y4eOHOr0 MaTepuasa 2
palMOHAIBHEIM U I€ACTBUTENBHBIM | [loHsATHE cTeneHu ¢ JIr00bIM palMoHalbHBIM NoKazareneM. CTeneHHble (GYHKIMU, UX CBOHCTBA U
MTOKa3aTeISIMH rpaduKu
Tewma 9.4 Pemenne nppannonansHeix | Conep:kaHue y4e0HOro MaTepuasa 6
YpaBHEHHUH 1 HEPABEHCTB PaBHOCMIIBHOCTh MppaIMOHANBHEIX ypaBHEHW W HepaBeHCTB. MeToasl ux pemieHus. Pernenne 4
UppaIMOHANBHBIX YPABHEHHH 1 HEPABEHCTB
B TOM 4HCJIe IPAKTHYECKHE 3aHATUS 2
IIpakTrueckoe 3anstue Ne 25
Pemennie nppaoHaibHBIX YPaBHEHU U HEPABEHCTB
Tema 9.5 CrernieHu 1 KOpHH. Conep:xaHue yueOHOro MaTepuaJa 2
Crenennas QyHKIHs Onpenenenue creneHHoN (yHKnuu. Mcmoib3oBaHWe ee CBOWCTB IMpPH pEICHWH YPaBHEHHH H
HepaBeHcTB. KonTponbsHas padora Ne §
Paszpnen 10. Iloka3aTtenbHas pyHKuus 14 OK 01.,0K 02.,
Tema 10.1 IToka3arensHas pynkuus, | Coaep:kaHue yueGHOI0o MaTepHuaJjia 4 OK 03., OK 04.,
ee CBOMCTBA Crenenb ¢ INPOM3BOJBHBIM JEHCTBHTENLHBIM TOKazaTeneM. OIpeneneHne I0Ka3aTeNnbHOM OK 05., OK 07.,
¢yHKLMY, ee cBOMCTBa U TpaduK. 3HAKOMCTBO C IPUMEHEHHEM TOKa3aTenbHoN QyHKmu. Pemenue
NIOKa3aTeNbHBIX YpaBHEHUH (PYHKIMOHATIBHO-TPAUUIECKUM METOAOM
Conep:xaHue yueOHOr0 MaTepuasa 4
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Tema 10.2 Pemenne moka3aTelIbHBIX
YpaBHEHUH U HEPABEHCTB

PemieHne mokaszaTenbHBIX YpaBHEHHM METOJOM YypaBHUBAHUS MOKa3aTesed, METOIOM BBEICHUS
HOBOM TEPEeMEHHOH, (QYHKIHOHATBHO-TpAQUIECKIM MeTOAOM. PerieHne MoKa3aTelbHbIX
HEPABEHCTB

B TOM 4HCJIe IPAKTHYECKHE 3aHATUS 4
IIpaxTrueckoe 3anstue Ne 26, 27
PelieHne nmokas3aTeabHbIX YPaBHEHUI U HEPABEHCTB
Tema 10.3 Cuctemsr mokazarenbHbIX | Comep:kaHue yueOHOT0 MaTepHaJia 4
ypaBHEHUI Pemienue cucteM nokasaTeJabHBIX YpaBHEHHUH
Tewma 10.4 Pemenue 3anau. Coaeprxanue yueOHOro0 MaTepuaJia 2
IToxa3zarenbHas QyHKIM Pemrenune moxasatenbHbBIX ypaBHEHUH METOJOM YpaBHUBAHMS IOKa3zaTeslell 1 METOJOM BBEIEHUS
HOBO mepeMeHHOH. Penienne mokazaTenbHBIX HepaBeHCTB. KonTpoiasHas padora Ne 9
Pasnen 11. Jlorapudmel. Jlorapudmudeckas GpyHKuus 26 OK 01.,0K 02.,
Tewma 11.1 Jlorapudm yncana. Coaeprxanue yueOHOro MaTepuaJia 4 OK 03., OK 04.,
JIeCATUYHBIN 1 HATYPATbHBIN Jlorapudm uucna. JlecATHUHBINA 1 HATYPAIbHbIN JIOrapuMBbI, 9UCIIO € OK 05., OK 07.,
JTIOTapu(MEBI, YHACTIO © [IK 2.3.
Tema 11.2 CroiicTBa Jiorapu@mos. Conep:xaHue yueOHOro MaTepuaJa 4
Oneparttus IorapuMUPOBAHUS Csotictra jorapudmos. Onepariust sorapuGMUpPOBaHUsL.
Tema 11.3 Jlorapudmuyeckas Conep:xanue yueOHOro MaTepuaJia 2
(hyHKIMS, ee CBOWCTBa Jlorapudmudeckast QyHKINS U €€ CBOWCTBa
Tema 11.4 Pemenue Cojep:xaHue y4eOHOr0 MaTepuasa 8
JOrapuPMHUICCKUX YPaBHEHUH H [Monsitrie norapudmMudeckoro ypaBHeHusi. Onepanus NOTEHIUPOBaHHUA. TpH OCHOBHBIX METO/A 6
HEPaBEHCTB peleHus JorapuGMUIecKUX YpaBHEHH: QYHKIIMOHATBHO-TPAdUUECKUI, METO TIOTEHIIUPOBAHUS,
METO/1 BBEZICHHUS] HOBOH nepeMeHHoi. JlorapudMuueckie HepaBeHCTBA
B TOM 4HcJIe IPaKTHYeCKUEe 3aHATHS 2
IIpaxTrueckoe 3ansTre Ne 28
Pemenne orapuMuUecKux ypaBHEHHH U HEPABEHCTB
Tema 11.5 Cuctemst Coaepxanue y4eO0HOT0 MaTepHuaJia 2
JorapuPpMUIECKUX ypaBHEHUI ANTOpPUTM pELICHUS! CUCTEMbl YpaBHEHMH. PaBHOCHIBHOCTH JOrapu()MUYECKUX ypaBHEHHUH H
HEpaBEHCTB
Tema 11.6 Jlorapudmel B npupoae u | [lpodeccnonaibHO-OPHEHTHPOBAHHOE CO/IEPIKAHME 4
TEXHUKE [Ipumenenue norapudma. Jlorapupmuyeckas cuupais B mpupoge. Ee Mmaremarnueckue cBoicTBa
B TOM YHcJIe IPaKTHYeCKUe 3aHATHS 4
IIpakTuaeckoe 3anstue Ne 29, 30
[Tpumenenue norapudma. Jlorapudmudeckas cupaiis B ipupojie. Ee Maremarndeckue cBoiicTBa
Tema 11.7 Pemenue 3anau. Coaepxanue y4eO0HOr0 MaTepuaJia 2
Jlorapudmer. Jlorapupmuueckas Jlorapudmuueckas ¢pynkuus. Pemenne npocreiimmx gorapudMuieckux ypaBHeHnid. KontponsHast
GyHKIUS paborta Ne 10
Paznen 12. MHoxkecTBa. DjieMeHThI TeOPUH rpadoB 10 OK 01., OK 02.,
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Tema 12.1 MHoxecTBa Coaeprxanue yueOHOr0 MaTepuaJia 2 OK 03., OK 04.,
ITonstre MmuoxkectBa. [TogMao)kecTBO. Oniepaniuy ¢ MHOKECTBAMH OK 05., OK 07.,
Tema 12.2 Onepanuu ¢ IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE COIEPKAHHE 2 IIK 2.3.
MHOXECTBaMH Onepauuu ¢ MHOXecTBaMH. PenieHre NpuKiIaaHbIX 3a1a4
B TOM 4HCJIe IPAKTHYeCKHE 3aHATUS 2
IIpakTrueckoe 3anstue Ne 31
Omnepanus ¢ MHOXKeCTBaMU. PernieHne npuKiIaHbIX 33189
Tema 12.3 I'padsr Conep:xaHue yueOHOT0 MaTepHaJa 4
[Nonsitue rpacda. CesizHbIM rpad), 1epeBo, UK rpad Ha MIIOCKOCTH 2
B TOM 4HCJIe IPAKTHYeCKHE 3aHATUS 2
IIpaktruaeckast padora Ne 32
Crnioco0sI 3aanus rpadoB.
Tema 12.4 Pemenue 3anay. Conep:xaHue yueOHOro MaTrepuaJa 2
MmuosxectBa, ['padsl u ux Onepanuun ¢ MHOKecTBaMH. OTHcaHKe pealbHbIX CUTYallUi ¢ TOMOIIbI0 MHOXKeCTB. [IprMeHeHne
MIPUMEHEHHUE rpados k pemenwnro 3anad. KontponsHas padora Ne 11
Paznen 13. JiieMeHTHI KOMOMHATOPUKH, CTATUCTUKHU M TEOPUH BEPOSITHOCTENH 24 OK 01., 0K 02.,
Tewma 13.1 OcHOBHBIE TOHATHS Coaeprxanue yueOHOro MaTepuaJia 4 OK 03., OK 04.,
KOMOMHATOPUKHU [TepecTaHOBKH, pa3MEIICHHS, COUCTAHHUS. OK 05., OK 07.,
Tema 13.2 CobbITHE, BEPOSATHOCTS Conepsxanue y4e6HOr0 MaTepuaa 4 [K 2.3.
coObrTrs. CloKeHHe M YMHOXKEHHE CoBMecCTHBIE U HECOBMECTHBIE COOBITHSA. T€0peMBI O BEPOSTHOCTH CyMMBI COOBITHNA. Y CIOBHAs
BEPOSITHOCTEH BEPOATHOCTh. 3aBUCHMbIE M HE3aBHCHMEBIE COOBITHA. TeopeMbl O BEPOSTHOCTH IPOW3BEIEHUS
COOBITHH.
Tewma 13.3 BeposiTHOCTB B IIpodeccnoHaAJIBLHO-OPHEHTHPOBAHHOE CO/IEP:KAHME 4
npodecCHOHANBHBIX 3a1a4ax OTHOCHUTENBHAST 9acTOTa COOBITHS, CBOHCTBO €€ yCTOMUMBOCTH. CTAaTUCTHUYECKOE OIpEeesIeHUe
BeposaTHOCTH. O1leHKa BEPOSTHOCTH COOBITHS
B TOM 4HcJie IPAKTHYEeCKHE 3aHATUS 4
IIpaxTrueckoe 3anstue Ne 33, 34
BeposiTHOCTB B ITpohecCHOHANBHBIX 3a7a9ax
Tema 13.4 JluckperHas cirydaiiHas Coaepxxanue y4eOHOT0 MaTepHuaJia 4
BEJIMYMHA, 3aKOH e¢ pacupeenenuss | Bunpl cnyvaiiHeix BenuuuH. OrnpeneneHre AUCKPETHOW CIIy4alHOM BETMYMHBL. 3aKOH
pacrnpeieNieHus] TUCKPETHOM ciiydaiiHOW BeJIMuMHbL. Ee 4iCciioBble XapaKTepPUCTUKU
Tema 13.5 3agaun marematnueckoil | Conep:kaHue y4eOHOro MaTepuaJa 2
CTaTUCTHUKH Bapuanumonnsiit psa. Ilomuron yactot u rucrorpamMma. CTaTHCTHYECKHE XaPaKTEPUCTHKH PAIa
Ha0JI0JaeMbIX TAHHBIX
Tema 13.6 CocraBnenue TabIuIl U IIpodeccnoHAIBLHO-OPHEHTHPOBAHHOE CO/IEP:KAHME 4
JarpaMM Ha MPaKTHKe [lepBuunas oO6paboTka cTaTHCTHUECKUX NaHHBIX. ['padruyeckoe ux npencrasienue. Haxoxnenue
CPEIHMX XapaKTEPUCTHUK, HAOJII01aeMbIX JaHHBIX
B TOM 4HCJie IPAKTHYECKHE 3aHATUS 4
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IIpaktuueckoe 3anstue Ne 35, 36
CocTapiieHre TaOJIUIl U JHarpaMm MPH PEIICHUH MPUKIaIHBIX 38134

Tema 13.7 Pemrenne 3amaq. Conep:xaHue yueOHOT0 MaTepHaJa 2
OneMeHTbl KOMOWHATOPHUKH, OnemeHTHl KOMOMHATOpUKU. COOBITHE, BEpOATHOCTH COOBITHS. CIOXEHHE M YMHOXXEHHE
CTaTUCTUKH M TEOPHUH BEPOATHOCTEM | BepositHocTell. KonTpossHas pabora Ne 12
Paznen 14. YpaBHeHHUsI H HEPABEHCTBA 20 OK 01., 0K 02.,
Tema 14.1 PaBHOCHIEHOCTH Conep:xaHue yueOHOr0 MaTepuaJa 2 OK 03., OK 04.,
ypaBHEHUIA 1 HepaBeHCTB. O0IIHe PaBHOCWIIBHOCTH ypaBHeHHH M HepaBeHCTB. Ompenesnerusi. OCHOBHBIE TEOPEMbI PABHOCHIBHBIX OK 05., OK 06.,
MCTOJbI pCHICHUA nepexoiax B YpaBHEHUsIX M HepaBeHcTBax. OOIIME METOB! peIIeHHsS ypaBHEHH: MEpexonx OT OK 07.,
paBeHCTBa PyHKINN K PAaBEHCTBY apryMEHTOB ISl MOHOTOHHBIX (DYHKIIMH, METOM pa3iIOKEeHHs Ha IIK 2.3.
MHOXXHTEIIM, METOJT BBEICHNSI HOBOH MepeMEeHHOH, QYHKITMOHAEHO-TpadhUIECKUN METOT
Tema 14.2 I'padpuueckuii meTon Conep:xaHue yueOHOro MaTrepuaJa 2
pelleHnsl ypaBHeHH, HepaBEHCTB OO0u1rie MeToBl pelieHUS HEPaBEHCTB: MepeXo/l OT CpaBHEHUS 3HAYCHUH (PyHKIMH K CpaBHEHHIO
3HaYEHWH apryMEeHTOB MJI MOHOTOHHBIX (YHKIHH, METOJI WHTEPBAJOB, (PYHKIIMOHAIHHO-
rpadudeckuii MeTo. I'padudecknii METONI pelIeHHs YPaBHEHUI 1 HEPABEHCTB
Tema 14.3 YpaBHeHuUs u Conep:xaHue yueOHOro MaTepuaJa 4
HEPaBEHCTBA C MOYJIEM Onpenenenne Moayns. Packpeite Moayna mo onpeneneHuto. llpocreiinine ypaBHeHUS U
HEpaBeHCTBA ¢ MomayleM. llpuMeHeHHe paBHOCHIBHBIX TIEPEXOAOB B OMPEIEICHHBIX THITAX
YpaBHEHUH M HEPABEHCTB C MOIYJIEM
Tema 14.4 YpaBHeHuUs U Conep:xaHue yueOHOro MaTrepuaJia 2
HEpaBEHCTBA C MapaMeTpamMu 3HakoMcTBO ¢ napameTpoM. [IpocTeiimne ypaBHeHHs M HEpaBEHCTBA C TapaMeTPOM
Tema 14.5 CocraBnenue u pemenne | IlpodeccnoHATBbHO-OPHEHTHPOBAHHOE COAEPKAHNE 6
po(ecCHOHATBHBIX 33]1a4 C Pemenne TekCcTOBBIX 33,124 MPO(ECCHOHATBPHOTO COJIEPKAHHMS
HOMOIIBIO YPaBHEHU B TOM 4YHCJI€ MPAKTHYECKHE 3aHATHUSA 6
[Ipaktuueckue 3amstus Ne 37, 38, 39
Pemenne TekcTOBBIX 3a/1a4 MPO(ECCHOHATIBHOTO COJIEPKAHUS
Tewma 14.6 Pemenue 3anad. Coaepxanue yueOHOro MaTepuaJia 4
YpaBHEHUS U HEPABEHCTBA OO0u1rie MeTonbl pelIeHns] ypaBHEHUH. Y PaBHEHUs U HEPABEHCTBA C MOAYJIEM H C TapaMeTPaMH. 2
Hrorosoe 3ansatue. IToBTopeHne n3ydyeHHbIX TeM. IIoAroToBka K 3K3aMeHy
B TOM YHCJIe MPaKTH4YeCKHe 3aHATHS 2
IIpakTudeckoe 3ansTe Ne 40
OO0u1re MeToIbl pellieHUs] YpaBHEHHH. Y paBHEHHUs 1 HEPABEHCTBA C MOAYJIEM H C MapaMeTpaMH
KoncyasTanmuu 2
IIpome:xyTouHasi aTTecTanus B popMe IK3aMeHa 6
Bcero: 308
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3. YCJIOBUA PEAJIN3AIIMM YYEBHOM TUCIHUILIMHBI

3.1. MaTepuajJbHO-TeXHHYECKOE 00ecneuyeHue
Jns  peanuzanuu  mporpaMMbl  y4eOHOM JTUCHMIUIMHBI MPEAYCMOTPEHBI  CIIEIYIOLINE
CHelHaTbHbBIC TOMEIICHUS: KAOMHET MaTeMaTHKH.
O6opynoBaHue kKabMHETa MATEMATHUKH:
- TOCAJI0YHBIC MECTA MO KOJHYECTBY O0YUArOIIUXCS;
- pabouee MeCTO IpenoJaBaTes;
- KOMIUIEKT Y4eOHO-HArJISITHBIX TTOCOOHIA;
- KOMIIJICKT 3JICKTPOHHBIX BUACOMATCPUAIIOB,
- 3aJJaHKS JJI1 KOHTPOJIBHBIX padoT;
- mpoeccCHoHAIEHO OPUEHTUPOBAHHBIC 33 1aHHUS,
- MaTepHUaJIbl IK3aMeHa.
TexHudeckue cpeacTBa 0OyUCHHUS:
- IEPCOHAJIBHBII KOMITBIOTEP C JMIICH3MOHHBIM IIPOrPAMMHBIM 00€CIICUCHUEM;
- IPOEKTOP C IKPAHOM.

3.2. UndopmanuonHoe odecrnieyeHne o0yueHust

Jisa peanuszanuu mporpamMmbl  OMOIMOTEYHBIH (POHJ 0O0pa3oBaTENBHOM OpraHu3aluu
YKOMIUJICKTOBAH TEYaTHBIMH W (WJIM) DJIEKTPOHHBIMH H3IAHUSMH, PEKOMEHJOBAHHBIMU IS
HCIIOJIb30BaHUs B 00pa3oBaTeIbHOM Ipoliecce.

3.2.1. OcHOBHBIE ITI€YaTHBIE U3TAHUS

1. boromonos, H. B. Ilpaktuueckue 3anstus mo mMaremaTtuke B 2 4. Yacts 1 : yueOHOe
nocooOwue s cpeiHero npodeccuoHanbHoro oopasosanus / H. B. boromonioB. — 11-e uz ., mepepad.
u gomn. — Mocksa : U3narensctBo FOpaidt, 2022. — 326 c. — (IIpodeccronanbHoe 06pa3oBaHue).
— ISBN 978-5-534-08799-4. — TekcCT : HEOCPEICTBEHHBIN.

2. boromonos, H. B. Ilpaktuueckue 3aHaTus no mMatemaruke B 2 4. Yacte 2 : yueOHoOe
nocoOue st cpeHero npodeccruonanbHoro oopazosanus / H. B. boromonos. — 11-e u3., nepepad.
u jon. — Mocksa : M3natensctBo KOpaiir, 2022. — 251 ¢. — (IIpodeccuonansHoe 00pa3oBaHue).
— ISBN 978-5-534-08803-8. — TekcCT : HemOCpeICTBEHHBIN.

3.2.2. OCHOBHBIE 3JIEKTPOHHBIEC U3/IaHUS

1. boromonos, H. B. Ilpaktuueckue 3aHstus mo mMaremaTtuke B 2 4. Yacts 1 : yueOHOe
nocoOue a1 cpegHero npodeccruonansHoro oopazosanus / H. B. boromonos. — 11-e uzn., nepepad.
u gor. — Mocksa : U3narensctBo FOpaiit, 2022. — 326 ¢. — (IIpodeccronanpHoe 00pa3oBaHue).
— ISBN 978-5-534-08799-4. — Tekct : anexTpoHHbIil // OOpa3oBatenpHas miargopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/490666 (nata obpamenus: 27.05.2022). — Pexum nocrtyna:
JUIs aBTOPH3. MOJIb30BaTENEH.

2. boromomnos, H. B. [lpakTrueckue 3aHATHS 1O MaTematuke B 2 4. Yactp 2 : y4deOHOE
nocoOue a5 cpegHero npodeccruonanbHoro oopazosanus / H. B. boromonos. — 11-e uzn., nepepad.
u gon. — Mocksa : U3marensctBo FOpaiit, 2022. — 251 c. — (IIpodeccrnonanbroe 06pa3oBanue).
— ISBN 978-5-534-08803-8. — TekcT : snexTponHsblil // OOpa3oBatensHas iargopma HOpaiir
[caiiT]. — URL: https://urait.ru/bcode/490667 (nata obpamenus: 27.05.2022). — Pexum nocrtymna:
JUIsS aBTOPH3. MOJIb30BATEICH.

3.2.3. JlomoJHUTENbHBIE HCTOYHUKHU

1. Kpemep, H. III. Maremartuka ans KoJjule/pked : ydueOHOe mocoOHue Ui CpPeIHEro
npodeccuonanbHoro obpazosanus / H. I1I. Kpemep, O. I'. Korcraatunosa, M. H. ®puaman ; mon
penakmueii H. [11. Kpemepa. — 11-e u3z., mepepad. u non. — Mocksa : U3narenscto FOpaiit, 2022.
— 362 ¢. — (IIpodeccuonanproe obOpazoBanme). — ISBN 978-5-534-15601-0. — Texker :
AIIEKTPOHHBIN // Ob6pa3oBarenbHas wiatdopma IOpaiit [calT]. — URL:
https://urait.ru/bcode/509126 (mata obpamenus: 02.06.2022). — Pexxum gocTyma: it aBTOPH3.
MOJIb30BaTENEN.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA

KOHTpOJ'IB U OHEHKa pC3yibTaTOB

YYEBHOU JUCIHUATLIAHBI

OCBOGHHUSI 00IIe00pPa30BATEILHOM  TUCIUTLIMHBI

pacKpbIBalOTCA 4Yepe3 NUCHUUIUIMHAPHBIE Pe3yJbTaThl, HalpaBlieHHbIe HA (OpMUPOBaHHE OOUIMX U
npoeCCHOHATBHBIX KOMIETEHIUH 0 pa3/iesaM U TeMaM COIep)KaHus y4eOHOro MaTepHara.

Oo6mas/ THn oleHOYHBIX
npogeccuoHaIbHAA Pa3ngen/Tema MeponpusTHS
KOMIIeTeHI s
OK 01. Beibupats P1, Temsr 1.1, 1.2, 1.3 I1-0/c, 1.4,15,1.6,1.7 TectupoBanme
CHocoOBI penIeHns 3a1a4 P2, Temn1 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6 VYcTHBIH ompoc
npodecCHOHATBHOM P4, Temn14.1,4.2,4.3,4.4,4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9, Maremaruuyeckuii
EATENLHOCTH 4.10 IUKTAHT
MIPUMEHUTEIBHO P 5, Temsr 5.1, 5.2 TT-o/c IIpencraBnenue
K Pa3jIMYHbIM KOHTEKCTaM P 6, Temu 6.1, 6.2,6.3,6.4, 6.5, 6.6 IT-o/c, 6.7, 6.8, 6.9, pe3ynbTaToB

6.10 I1-o/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7,I1-0/c, 7.8, 7.9,

MPaKTUYECKUX padoT
3ammra TBOPUECKUX

7.10,7.11,7.12,7.13,7.14,7.15, 7.16 IT-o/c, 7.17 pabor

P 8§, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6 3ammura

P9, Temr1 9.1,9.2,9.3,94,9.5 WHIUBUIYaIbHBIX

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

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6 IT-o/c, 11.7 KontponsHas pabdora

P12, Temsr 12.1, 12.2 IT-0/c, 12.3, 12.4 Brmoaenne

P 13, Temnr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, 13.6 IT-o/c, SK3aMEHAI[HOHHBIX

13.7 3aIaHni

P 14, Temnr 14.1, 14.2,14.3, 14.4, 14.5, IT-o/c, 14.6
OK 02. Ucnonb3oBath P 1, Temsr 1.1, 1.2, 1.3 11-0/c, 1.4, 1.5, 1.6, 1.7 TectupoBanue
COBPEMEHHBIE CPE/ICTBA P 3, Temsr 3.1, 3.2, 3.3 IT-0/c, 3.4 YcTHBI onpoc
IMOMCKa, aHaJInu3a 1 P4, Temr14.1,4.2,43,4.4,4.5,4.6,4.711-0/c,4.8,4.9, Maremaruueckuit
HWHTEpIIpeTaluu 4.10 JUKTAHT
nHpOpMaInK, U P 5, Temsr 5.1, 5.2 TT-o/c IIpencraBnenue
HHPOPMALMOHHBIC P6, Temn 6.1,6.2,6.3,64,6.5, 6.611-0/c,6.7,6.8, 6.9, pe3yibTaToB

TCXHOJIOTHH IJIA
BBITIOJIHCHUSA 3a1a4

6.10 II-o/c, 6.11
P7, Temn 7.1,7.2,7.3,7.4,75,7.6,7.7, l-o/c, 7.8, 7.9,

MIPAaKTHYECKUX PadOT
3amunTa TBOPUYECKUX

pogeCcCHOHANTBHOM 7.10,7.11,7.12,7.13,7.14,7.15, 7.16 I1-o/c, 7.17 pab6ot
JIeATENLHOCTH P8, Temn 8.1, 8.2, 8.3, 8.4, 8.5 1-0/c, 8.6 3ammura

P9, Temr1 9.1,9.2,9.3,9.4,9.5 WHIUBUIYaIbHBIX

P 10, Tems 10.1, 10.2, 10.3, 10.4 MPOEKTOB

P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 IT-o/c, 11.7 KonTtponbHas padora

P 12, Temsr 12.1, 12.2 TT-0/c, 12.3, 12.4 Brimonnenne

P 13, Temsr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, 13.6 TI-0/c, JK3aMEHAIIMOHHBIX

13.7 3aIaHnui

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5, I1-o/c, 14.6
OK 03. [1nanupoBats u P1, Temsr 1.1, 1.2, 1.3 IT-0/c, 1.4, 1.5,1.6, 1.7 TectupoBanue
p€anu30BbIBATh P2, Temn 2.1,2.2,2.3,2.4,2.5I1-o0/c, 2.6 VYerHbli onpoc
CcOOCTBEHHOE P 3, Temnr 3.1, 3.2, 3.3 [T-o/c, 3.4 Maremaruueckuit
npoQeCCHOHATBHOE U P4, Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8,4.9, JUKTaHT
JMYHOCTHOE pa3BUTHE, 4.10 IIpencraBnenue
IPEAPUHUMATEILCKY O P 5, Temsr 5.1, 5.2 T1-o/c pe3ynbTaTtoB

eI TEJILHOCTL B
npodeccnoHamTbHOMI
cthepe, UCIIOTBL30BAThH
3HAHUS 10 (PHMHAHCOBOH
TPaMOTHOCTHU B pa3JIMYHBIX
KU3HCHHBIX CUTyaluAX

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 IT-0/c, 6.7, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7,Temnr 7.1,7.2,7.3,7.4,7.5,7.6,7.7,11-0/c, 7.8, 7.9,
7.10,7.11,7.12,7.13,7.14,7.15,7.16 TI-o/c, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6

P9, Temnbr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 IT-o/c, 11.7
P 12, Temsr 12.1, 12.2 [T-o/c, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3 [T-o/c, 13.4, 13.5, 13.6 [T-o/c,
13.7

MPaKTUIEeCKHUX padoT
3amuTa TBOPIECKHX
pador

3ammra
HHINBUIYATbHBIX
MPOCKTOB
KonTtponsHas pabora
Brmonnenue
SK3aMEHAIMOHHBIX
3aIaHui
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P 14, Temn 14.1, 14.2, 14.3, 14.4, 14.5, [1-o/c, 14.6

OK 04. DddexTrBHO
B3aMMOJICHCTBOBATh U
padoTaTh B KOJUICKTHUBE U
KOMaHJIe

P1,Temsr 1.1,1.2,1.31-0/c,1.4,1.5,1.6,1.7

P2, Temsr 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6

P 3, Temnr 3.1, 3.2, 3.3 [1-o/c, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c,4.8,4.9,
4.10

P 5, Temsr 5.1, 5.2 TT-o/c

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-0/c, 6.7, 6.8, 6.9,
6.10 IT-o/c, 6.11

TectupoBanue
VYerHbll onpoc
MaremaTuueckuii
JUKTAHT
IIpencraBnenue
pe3yNbTaToB
MIPAKTHIECKUX paboT
3amTa TBOPUECKUX

P7 Temn 7.1,7.2,73,7.4,7.5,7.6,7.7,I1-0/c, 7.8, 7.9, pabot

7.10,7.11,7.12,7.13,7.14,7.15, 7.16 I1-o/c, 7.17 3amura

P 8§, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6 WHAWBHAIYATBHBIX

P9, Temp19.1,9.2,9.3,9.4,9.5 TIPOEKTOB

P 10, Tems 10.1, 10.2, 10.3, 10.4 KonTtponbHas pabora

P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 IT-o/c, 11.7 Brimmonnenue

P 12, Temsr 12.1, 12.2 IT-0/c, 12.3, 12.4 3K3aMEHAITUOHHBIX

P 13, Temsr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, 13.6 II-o/c, 3a7aHui

13.7

P 14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5, T1-o/c, 14.6
OK 05. OcymiecTBisTh P1, Temsr 1.1, 1.2, 1.311-0/c, 1.4, 1.5, 1.6, 1.7 TectupoBanue
YCTHYIO W TICEMEHHYIO P4, Temn14.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, 4.8, 4.9, VYcTHBIH ompoc
KOMMYHHKAIIHIO Ha 4.10 Maremaruyeckumii
roCyJapCTBEHHOM S3BIKE P 5, Temnr 5.1, 5.2 IT-o/c JUKTAHT
Poccuiickoit ®enepanuu ¢ P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-o/c, 6.7, 6.8, 6.9, IIpencraBnenue
ydeToM ocoOeHHOCTEH 6.10 IT-o/c, 6.11 pe3ynbTaToB

COLIMAJILHOTO U
KyJbTYPHOI'O KOHTEKCTa

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

MPaKTUYECKUX padoT
3ammra TBOPUECKUX

P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 8.6 pabot

P9, Temr1 9.1,9.2,9.3,9.4,9.5 3amura

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

P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 IT-o/c, 11.7 MPOCKTOB

P12, Temnr 12.1, 12.2 TT-0/c, 12.3, 12.4 KonTtponrHas pabora

P 13, Temnr 13.1, 13.2, 13.3 [1-o/c, 13.4, 13.5, 13.6 I1-o/c, Brimonnenne

13.7 3K3aMEHAIMOHHBIX

P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5 T1-0/c, 14.6 3aJJaHuH
OK 06. [IposiBnsiTh P1,Temsr 1.1,1.2,1.311-0/c, 1.4,1.5,1.6, 1.7 TectupoBaHnue
TpaKIaHCKo- P4, Temn14.1,42,43,44,4.5,4.6,4.711-0/c,4.8,4.9, VYeTHbli onpoc
MaTPUOTHYECKYTO 4.10 MaTteMaTHaecKuit
MO3HIIHIO, P 5, Temrr 5.1, 5.2 TT-o/c JHUKTAaHT
JIEMOHCTPUPOBAThH P 6, Temn1 6.1, 6.2,6.3, 6.4, 6.5, 6.6 I1-0o/c, 6.7, 6.8, 6.9, IIpencraBnenue
oco3HaHHOe noBesieHue Ha | 6.10 I1-o/c, 6.11 pe3ynbTaToB

OCHOBC TpaI[I/II_[I/IOHHLIX
00IIIEYET0OBEYECKUX

P7,Tems1 7.1,7.2,7.3,7.4,7.5,7.6,7.7,I1-0/c, 7.8, 7.9,
7.10,7.11,7.12,7.13,7.14,7.15, 7.16 I1-o/c, 7.17

MPaKTUYECKHUX padoT
3amuTa TBOPUECKUX

LIEHHOCTEH, B TOM YHCJIE C P8, Temm 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pab6ot

YYETOM IapMOHU3ALNHI P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 TT-o/c, 14.6 3amura
MEXXHAIIMOHATBHBIX U WHIWBUIYATBHBIX
MEXPETUTHO3HBIX TIPOEKTOB
OTHOUICHUH, TPUMEHSTh KonTtponsHas pabora
CTaHJAPTHI Brimonnenue
AHTUKOPPYNIIHUOHHOTO 9K3aMEHAIIMOHHBIX
MOBEACHUS 3aJaHUN

OK 07. ConeiicTBOBaThH P1,Temsr 1.1,1.2, 1.3 T1-0/c, 1.4, 1.5, 1.6, 1.7 TectupoBanue
COXpPaHEHHIO P2, Temn 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 YcrHbiit onpoc
OKpYIKaIoIIeH cpepl, P 3, Temn 3.1, 3.2, 3.3. I1-0/c, 3.4 MareMaTuueckuii
pecypcocOepexeHuto, P4, Temn14.1,4.2,4.3,4.4,4.5, 4.6,4.7 I1-o/c, 4.8, 4.9, JIHUKTAaHT
MIPUMEHSTh 3HAHUA 00 4.10 IIpencraBnenue
M3MEHEHUU KIUMaTa, P 5, Temsr 5.1, 5.2 T1-o/c pe3ynbTaToB

NPUHIUIIBI OEPEKINBOTO
MIPOU3BOJICTBA,

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [1-o/c, 6.7, 6.8, 6.9,
6.10, IT-o/c, 6.11

MPaKTHYECKUX PadOT
3amura TBOPUECKUX

3(h(heKTHBHO ICHCTBOBATH P7, Temn 7.1,72,73,7.4,7.5,7.6,7.711-0/c,7.8,7.9, padot

B UpE3BBIYANHBIX 7.10,7.11,7.12,7.13,7.14,7.15, 7.16 I1-o/c, 7.17 amura

CUTYaIUAX P 8§, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6 WHIUBUIY ATHHBIX
P9, Temp1 9.1,9.2,9.3,9.4,9.5 MPOEKTOB
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P 10, Temsr 10.1, 10.2, 10.3, 10.4

KonrponbHas padora

P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 IT-o/c, 11.7 Brimmonnenue
P 12, Temsr 12.1, 12.2 IT-0/c, 12.3, 12.4 3K3aMEHAITUOHHBIX
P 13, Temsr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, 13.6 I1-o/c, 3a7aHui
13.7
P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5 [1-o/c, 14.6
IIK 2.3. BemnonHsaTh P 1, Temsr 1.3 IT-o/c TectupoBanue
OCHOBHEBIC BHIBI paboT 110 P 2, Temsr 2.5 IT-o/c VYcTHBIH ompoc
00CITy)KHBaHUIO P 3, Temsr 3.3. IT-o/c MateMaTHaecKuii
o0opynoBaHus P 4, Temnr 4.7 I1-o0/c IUKTAHT
pacrpenenuTeTbHBIX P 5, Temsr 5.2 IT-o/c [IpencraBnenne
YCTPOUCTB P 6, Temsr1 6.6 I1-o/c, 6.10 I1-o/c pe3yIbTaToB
3JIEKTPOYCTAaHOBOK, P 7, Temsr 7.7 I1-o/c, 7.16 I1-o/c MIPAKTHIECKHUX paboT
cucreM peneitHbix 3aumr u | P 8, Temsr 8.5 I1-o/c 3amura TBOPUECKUX
aBTOMAaTU3UPOBAHHBIX P 11, Temsr 11.6 IT-o/c pabor
CHUCTEM P 12, Temsr 12.2 TT-o/c 3armura
P 13, Temsr 13.3 IT-o/c, 13.6 IT-o/c WHIUBUIYATbHBIX
P 14, Temsr 14.5 I1-o/c MIPOEKTOB
KonrponbHas pabora
Brinonnenue
9K3aMEHAIIMOHHBIX
3aJaHUuN
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