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

1.1. MecTo AMCHMIUIMHBI B  CTPYKTYpe  OCHOBHOI  mpodeccHoHAIbHOM’
00pa3oBaTe/ibHOI NMPOrpaMMbl

O6meo6pazoBarenpHas guciuiimHa OOJ[.11 Marematuka sBIsieTCsS 00s3aTeIbHOMN
4acThI0 0011e00pa30BaTEIHHOIO LUKIA 00pa3oBaTeNbHON mporpammbsl B coorBeTcTBHH PI'OC
CIIO no cnenuansHocTy 23.02.06 TexHuueckas dKCIUTyaTamus MOJIBUAKHOTO COCTaBa JKEJIE3HBIX
JIOpOT.

1.2. e ¥ MUIaHUPYeMbIe Pe3yJabTATHI OCBOCHHS TUCHUTLTUHBI

1.2.1. Heap AUCHUANIMHBI

Conepxanne mporpamMmmbl o61eoopazoBatenbHoi nucuuminabl OO.11 Maremaruka
HAIpPAaBIIEHO HA JIOCTH)KEHUE PE3yJIbTaTOB €€ U3yUeHUsl B cOOTBeTCTBUU ¢ TpeboBanusamMu OI'OC
COO c¢ yuerom npodeccronaniboi HanpaieaHocTrn @I'OC CIIO.

1.2.2. [lnannpyemble pe3yJbTaThl OCBOEHHS 0011€00Pa30BaTeJIbHON TUCUMILIUHBI B
coorBercTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Ocoboe 3HaYeHne TUCIMITINHA HMeeT rpu popmupoBanuu u pazsutun OK u I1K: OK 01.,
OK 02., OK 03., OK 04., OK 05., OK 06., OK 07., IIK 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;

- TOTOBHOCTb K aKTUBHOH JIESITEIbHOCTH TEXHOJIOTUYECKON 1
COLMANILHOW HANPaBJICHHOCTH, CIOCOOHOCTh MHUITUHPOBATH,
IUIAHUPOBATh U CaMOCTOSITENIbHO  BBIMIOJHATH — TaKyHO
JIeSITENbHOCTD;

- HWHTEpeC K pas3nuuHbiM chepaM  mpodeCCHOHATBHON
JIeSITENNbHOCTH,

OBaeHre YHUBEPCAIBHBIMU yIeOHBIMU TTO3HABATCITHHBIMHU
IEUCTBUSIMU:

a) 6a30BbIC JTOTHYECKHE JCHCTBUS:

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

- YCTaHABIMBATH CYIIECTBEHHBIN TPU3HAK FIT OCHOBAHUS JJIS
CpaBHEHUSI, KJIaCCUPUKAIIMKA U 0000IICHHUS;

- ONpENeNATh IeNn JeATENbHOCTH, 3aJaBaTh MapameTphl U
KPUTEPUU UX JOCTHIKEHHUS;

- 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

JKH3HEHHBIX MPOOIIeM

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  apPryMEHTBI  JUIS  JOKa3aTejbCTBA  CBOMX
YTBEPIKICHHIA, 3a1aBaTh MAPAMETPhI U KPUTECPHUHU PEIICHUS,

- aHAJTU3UPOBATh IOJYYCHHBIE B XOJC pEIICHHUS 3adauu
pe3yIbTaThl, KPUTHYCCKH OICHHBATh WX JOCTOBEPHOCTD,
MPOTHO3MPOBATH H3MCHEHUE B HOBBIX YCIIOBHUSX;

-- yMeTh TIIEPCHOCHTh 3HAHHS B TIO3HABATCIBHYIO U
MPaKTUYECKYIO 00JIACTH )KH3HECSITEIBHOCTH;

-BJIAZIETh METOJAMH JIOKa3aTeIbCTB, aJITOPUTMAMHU PEIICHHS 3a7ad; YMECHUE
(hopMyIHpOBATE OIpENeNeHUs, aKCHOMBI W TEOPEMBI, TNPHMEHATh WX,
MIPOBOJIUTH JOKA3aTEIbHBIC PACCYKACHHUS B XOJIE PEIICHHS 3a1a4;

- YMETh OIEPUPOBATh MOHATHIMU: CTCIICHb YHCIIA, JTOrapu(M YUCIa; YMEHUC
BBITMIOJIHATh BBIUUCIICHUEC 3HAYCHUN U MpeoOpa3oBaHUs BBIPAXKCHHUI CO
CTCTICHAMH U JiorapupMamu, TpeoOpa3oBaHus APOOHO-PANMOHATBHBIX

BBIPAKEHUI],
- YMETb ONEpUPOBATH IOHATHAMU: PALUOHAIBHBIE, HPPALKUOHAJIBHEIC,
NOKa3aTeJbHble, CTENEHHbIE, JIOTapU(PMUYECKHE, TPUTOHOMETPHYECKHUE

ypaBHEHHS M HEPABEHCTBA, UX CUCTEMBI;
- yYMeThb OIICPHPOBATH IMOHATUAMHU: (GYHKUUS, HempepbiBHas (yHKIMA,
NPOU3BOAHAS, MEPBOOOPa3Hasi, ONpENeTCHHbId HWHTErpall; yMETh HaXOAUTb
MPOU3BOAHBIC AIIEMEHTAPHBIX (QYHKIMH, UCIIONB3Ysl CIIPABOYHBIC MaTSPHAIIBI;
HCCIIEIOBATh B MPOCTEHINNX CIydasx (YHKIUHA Ha MOHOTOHHOCTB, HAXOIUTh
HanOoNbIIMe ¥ HAaWMEHbIIWE 3HA4YeHHsA (OYHKIMH; CTPOHTH TrpaduKu
MHOTOWICHOB C MHCIIOJb30BAHUEM ammapara MaTeMaTHYECKOIo aHajIM3a;
NPUMEHSTh INPOU3BOJAHYIO NPU pPEUIEHHH 3aJad Ha [JBIDKCHUE, pellaTh
NPaKTHKO-OPUEHTHPOBAHHBIE 3a/laud Ha HauOoJiblIMEe M HAaWMEHBILIHUE
3HAYEHHsI, HA HaXOXKACHHE IIyTH, CKOPOCTH U YCKOPEHHS;

- YMETb ONEepUpOBATh MOHATHSIMU: palOHaJbHAs (YHKIHMS, OKa3aTelbHas
¢$byHKIWS, CTeTIeHHas ¢dhyHKIHA, JorapugpMmgecKas ¢$yHKIHA,
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 PeAIbHON KHU3HH; BEIPaXKaTh (GOPMyJIaMU 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,
3aja4yd 13 OO0JIAaCTH YMIpaBJICHHs JIMYHBIMH WM CEMEHHbIMH (HHAHCAMHU);
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 3HA4YEHUs, pa3Max, IHCIEepPCHs, CTaHIapTHOE
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 TOMOMIBIO TaOJIUIL ¥ AMArpaMM; UCCIIE0BATh 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
UCIIONIb30BaHUEM IpaMUECKUX METOJIOB; IIPHUMEHATH (OPMYIIbI CIIOKEHUS U
YMHOXCHUSI BEPOSITHOCTEH, KOMOWHAaTopHble (akThl ¥ (OPMyNBl Ipu
pELIeHUH 33/1a4; OLICHUBAThH BEPOSITHOCTH PEaIbHBIX COOBITHH; 3HAKOMCTBO CO
ClIydaliHBIMH BEJIMYMHAMU; YMEHHUE IPUBOJUTH IPUMEPHI IPOSBICHUS 3aKOHA
OOJIBIINX YHCET B IPUPOJHBIX U OOIIICCTBEHHBIX SIBICHHSAX;

- YMETh ONEPUPOBATH MOHATHIMH: TOUKA, IPsAMas, IFIOCKOCTb, IIPOCTPAHCTBO,
JOBYTPaHHBI  yTOJ, CKpEIIMBAIONIMECS MpsAMbBIC, IapalIeNIbHOCTh U
MIEPHECHANKYIIPHOCTD MPSMBIX M IUIOCKOCTEH, YTOJ MEXIy NPSMBIMH, YTOI
MEXIY NMPSIMOH M INIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSIMH, PACCTOSIHUE 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 OIEpUPOBATh MOHATHAMU: MHOTOTPAaHHHK, CEUeHHEe MHOTOIPaHHHUKA,
Ky0, mapajenenurne, npu3Ma, nupamua, Gurypa u IoBepXHOCTh BpaIlleHUS,
UIHHIP, KOHYC, miap, cdepa, ceueHHs (UTypbl BpaIlEHUs, IIOCKOCTH,
Kacaromiascst cepsl, MIIHHPA, KOHYCa, IUIOMAAb ITOBEPXHOCTH ITHPaMU/IBL,
MIPU3MBI, KOHYCa, IIUIMHAPA, IIIoMaab 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 JJIEKTPOHHBIX CPEJICTB; YMEHHE
pacrmo3HaBaThb CHMMETPHIO B IPOCTPAHCTBE; YMEHHME pPaclo3HaBaTh
MpaBUIIbHBIE MHOTOTPaHHUKH;

- YMEeTh ONEPHPOBATH MOHATHUSAMH: IBIDKEHHE B IMPOCTPAHCTBE, MOJOOHBIE
¢Gburypsl B IPOCTPaHCTBE; MCIOJB30BaTh  OTHOLICHWE  IUIOIIAJEH
MOBEPXHOCTEH 1 00bEMOB ITOTOOHBIX (PUTYpP NPH PELICHUH 33134,

- 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, KOOPAUHATEI BEKTOPA, CKAIIPHOE IPOU3BEACHUE,
yTOoJl MEXJy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEIEHIE BEKTOPA HA YHCIIO;
HaXOJHTh C ITOMOIIBIO M3YUYEHHBIX (POPMYII KOOPAMHATHI CEPEMHbI OTPE3Ka,
paccTosiHuEe MEXAY AByMsI TOUKaMU;

- YMeTh BBIOMPATh MOIXOAANINA HM3YYEHHBIH METOA JUI pEIleHHs 3a/adH,
pacro3HaBaTh MaTeMaThdeckne (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: OIpEAeIeHHEe, aKCHOMa, TeopeMma,
CIeACTBHE,  CBOHCTBO, NPU3HAK, JOKA3aTeJbCTBO,  PaBHOCHIbHBIC
($opMyJIMpOBKY; yMeHHE (OPMYNIMPOBATH OOpaTHOE W IPOTHBOIIOJIOKHOE
yYTBEpKICHHUE, IPUBOAUTE NPUMEPBI U KOHTPIPUMEPHI, UCIOIB30BATH METOJ
MaTeMaTU4eCKOM MHIYKIMM; IMPOBOJAUTH JOKa3aTeNIbHBIC PacCyXIEHHUsS HpU
peIIeHUHN 33134, OIICHUBATh JIOTHUYECKYIO MPAaBIWIBHOCTD PACCyKACHUH;

- YMETh OIIEPUPOBATH OHATHAMHA: MHOYKECTBO, TIOAMHOKECTBO, OTICPALIAH HaJ
MHOXKECTBaMH; YMEHHE HCIOJBH30BATh TEOPETHKO-MHO)KECTBEHHBIHN armmapar
JUTSL OTIMCAHUS PEaJbHBIX IPOILECCOB U SIBICHUH NMPH PEIICHUHU 3a/1a4, 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 IIOHATUSIMU: COUETAHUE, 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, PalMOHAJIBHOE YHCIO, HPPAHOHAIEHOE 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 CUUCIICHHUS,

- 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 YHUCIIA;

- YMETH OIepUupoBaTh IIOHATHUAMMU TOXKICCTBO, TOXIACCTBCHHOC
mpeobpa3oBaHHe, ypaBHEHHE, HEpPAaBCHCTBO, CHCTEMa ypaBHEHHH U
HEPaBEHCTB, pPABHOCUIBHOCTb YypPaBHCHWMH, HEPABEHCTB M  CUCTEM,
palyoHaIbHEIE, UppanroHabHbIE, HoKa3aTesbHEbIE, CTETICHHEIE,
norapuMUYEcKue, TPUTOHOMETPUYECKHUE YpaBHEHHUS, 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
MaTeMaTHYeCKHX 3aj1ad U 3a/1a4 M3 Pa3IMIHbIX 00JacTeld HAyKH U peabHOM
JKU3HU,




-yMeTh CBOOOJIHO OIEPUPOBATL MOHATHAMH: Tpaduk (GyHKIUH, oOpaTHas
GbyHKIMA, KOMIO3WNMS (QYHKIWHA, JTUHEWHAas (QYHKIOHs, KBaJpaTHIHAS
(GyHKIMSA, cTeneHHas GYHKIMS C HEeJIbIM I0Ka3aTeieM, TPUIOHOMETPUIECKHe
(GyHKIMH, OOpaTHbIE TPUTOHOMETpHYECKHEe (YHKIMM, IOKazaTeJabHas |
norapupmudeckast GyHKIMN; yMEHHE CTPOUTD rpadMKu (yHKINH, BEITOIHATH
npeoOpa3oBaHus TpaduKoB (HYHKIHIHA;

YMEHHE HCIONB30BaTh TIpapuku (GyHKUMH I W3Yy4YEHUS MPOLECCOB U
3aBUCHMOCTEH MpPU pPElICHHH 3a7ad U3 APYTHX YYeOHBIX NPEIMETOB U U3
peanbHOM KU3HU; BRIPaXaTh (POPMYIaMH 3aBUCHMOCTH MEKIY BETMIHHAM,
yMEeHHE CBOOOJHO  ONEPHUPOBATH IMOHATHUSAMH: YETHOCTh  (DYHKINH,
MIEPUOIUYHOCT, (YHKIHH, OTPAaHMYCHHOCTh (YHKIIMH, MOHOTOHHOCTBH
¢byHKIMH, PKCTpemMyM (GYHKIMH, HawOoJbIlee M HAaWMEHBIICE 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 YPAaBHEHUH, HEPABEHCTB U UX
CHCTEM;

- yMeTb CBOOOJHO OMNEPUPOBaTh MNOHATUSIMH: IOCIEOBATEIBHOCTD,
apudmMeTHyeckass Nporpeccusi, reoMeTpuveckas Mporpeccus, OSCKOHEYHO
yOBbIBato1ast reoMeTpuyecKas nporpeccus; yMeHHe 3a/1aBaTh
MTOCTICIOBATEIHHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKyPPEHTHBIX (OpMyIT;

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

YMEHHE HCIIOJIb30BaTh IMPOU3BOJHYIO U HCCIEeNOBaHHUs (DYHKUUH, st
HaxO0Xk/JICHUS] HAWITYYIIer0 PENICHHS B IPUKJIAJHBIX, B TOM YHCJIE COL[HAIbHO-
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 OIlepUpPOBaTh HOHATHUSIMH: KOMIUICKCHOE 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  HPUMEPbl  HCIIOJIb30BAHMS
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 4HCIE€ C IPUMEHEHHEM
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; MPUMEHSATh JJIsl PEIICHNUS 3a/1ad (POPMYJIIBI CIIOXKEHHS U YMHOKCHHS
BEpOSITHOCTEH, (OpPMyy TMOJIHOW BeposiTHOCTH, ¢Gopmyry beprymmm,
KoMOMHATOpHBIE (aKTl W (DOPMYIBL; OIEHMBATh BEPOSTHOCTH PEaTbHBIX
cOOBITHII; yMEHHWE ONepHpOBaTh IMOHATHAMHU: CIydaiiHas BEIMYHHA,
pacripesieieHle BEPOATHOCTEHM, MaTEMAaTH4ECKOE OXHMIaHHE, OUCIEPCHT U
CTaHIapTHOE OTKJIOHEHUE CITy4ailHOW BENMUMHBI, (DYHKIIMH PACIPEICICHAS U
IUIOTHOCTH PAaBHOMEPHOT0, MTOKa3aTeIbHOIO ¥ HOPMAaJIBbHOTO pacrpeeeHuil;
yMEHHE HCIOJIb30BaTh CBOWCTBA M3YYEHHBIX paclpeneleHuil 1uid peuieHus
3aja4y; 3HAKOMCTBO C IIOHATHSIMHU: 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, INIOCKHH YroJ, AByTPAHHBIN 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 NP PELICHHH 3a/1ad 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
BpallleHNs, TUIHHIP, KOHYC, map, chepa, pa3BepTKa MOBEPXHOCTH, CEUECHUS
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 UYHUCJIE C MOMOULIbIO JIEKTPOHHBIX CPEACTB;
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 NMPOBOJUTH KIacCU(UKAIMIO QUTYD IO pa3IMIHbIM
MIPU3HAKAM, BBIIOJTHATH HEOOXOIMMBIE TOMTOJHUTEIbHBIC TOCTPOCHHUS;




- yMeTh CBOOOJHO OTEPUPOBATh MOHATHUSAMHU: IUIOMANL (UTYPHI, 00BEM
(GuUrypsl, BeIUINHA YIia, pacCTOSHUE OT TOYKH O ITIOCKOCTH, PACCTOSHHUE
MEXIY MpSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTAMH, IUIomans cepsl,
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 MOHSATHAMH: [BIDKCHUE, Napaule/bHbIH
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€OMETPHYCCKHE  OTHOIICHWS,  HaXOJIUTh
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
pelIeHus] TeOMETPUYECKHX 3ajad W 3ajad JPYrux y4eOHBIX IPEIMETOB;
ONEepPHUPOBATh MOHATHSAMHU: MaTpuia 2x2 u 3x3, ompenenuTeNns MaTpHUIIb,
TeOMETPUYECKHUIA CMBICIT OIIPEETUTENS;

- yYMEThb MOJEJUPOBATh peaJbHbIC CHUTYallMd Ha $3bIKE MAaTeMaTHKH;
COCTaBJIATh BBIPAKCHNUS, ypaBHEHHS, HEPABCHCTBA U X CHCTEMBI 110 YCIIOBHIO
3aJa4M, HMCCIICA0BATh MOCTPOECHHbIE MOJEIHM C HCIIOJIB30BAHHEM arlnapara
anreOpsl,  MHTEPHPETHPOBATH  MOJNYYEHHBIH  pe3ysibTaT;  CTPOUTH
MaTeMaTHYECKUE MOJEIH C TOMOIIBI0 TEOMETPHUSCKUX MTOHATHI M BEJINYHH,
pemaTh  CBA3aHHBIE C HHUMM [PaKTHYeCKHE 3aJayd; COCTaBJATH
BEPOSATHOCTHYIO MOJIENIb WM MHTEPIPETHPOBATh IIOJyUYEHHBIH pe3ynbTarT,
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

CIIOCOOCTBYIOILIETO  OCO3HAHHUIO
MONUKYJIBTYPHOM MHPE;

- COBEPIICHCTBOBAHHUE S3bIKOBON M UUTATEIBCKOH KYJIBTYPHI
KaK CpeJCTBa B3aUMOJAEHCTBHS MEXIy JIIOAbMU U MO3HAHUS

CBOCTO MeECTa B

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, PAaBHOCWIBHOCTh ypPaBHEHHMH, HEPAaBEHCTB M  CHCTEM,
paunoHalbHbIe, UppaloHaIbHBIE, MOKa3aTeJbHbIE, CTEIICHHbIE,
JorapupMUYEecKue, TPUTOHOMETPUYECKHE YpaBHEHHWS, HEpPaBEHCTBA U
CHCTEMBI; YMETh pelllaTh YpaBHCHHMS, HEPAaBEHCTBA M CHUCTEMBI C ITOMOIIBIO
pa3NMYHBIX TPHEMOB; peLIaTh ypaBHEHWs, HEPaBCHCTBA M CHCTEMBI 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
NEPeHOC, CHUMMETpPUSl Ha IUIOCKOCTM M B IPOCTPAHCTBE, MOBOPOT,
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 PEIICHUH 33/1a4 U3 JPYTHX
y4eOHBIX TPEMETOB U U3 PEATbHON 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 HAa MOpPAaIbHO-

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 MOHATHAMHU: MHOTOTPAaHHHK, CEUeHIEe MHOTOTPaHHHUKA,
Ky0, mapajuiesienumne 1, Npu3Ma, IupaMuia, GUrypa u HoBEpXHOCTh BPaIleHHS,
LWIHHIP, KOHYyC, Imap, cdepa, cedeHus (UTYpHl BpaIIEHHsS, IUIOCKOCTH,
Kacaromiascst cepsl, HIIHHPA, KOHYCa, IUIOMAAb ITOBEPXHOCTH MHUPaMU/IbI,
MIPU3MBI, KOHYCa, IUIMHAPA, IUIoMaab chepsl, 00beM KyOa, IpsSMOYTOIEHOTO
napajJiesienunesa, MTUpaMuabl, IpU3MBbl, [UINHApPA, KOHYyca, 1Iapa; YMEHHE
n300pakaTb MHOTOTPAaHHUKH U TOBEPXHOCTH BPAIIEHHs, HX CEYCHUS OT PYKH,
C TIOMOIIBI0 YEPTESKHBIX HMHCTPYMEHTOB M AJIEKTPOHHBIX CPEACTB; YMETh

11



OCO3HAHHOTO MPUHATHS LEHHOCTEH CEMEWHOM JKU3HM B
COOTBETCTBUH C TpaaAuLUsIMU HapoaoB Poccuu;

OBnajicHNe YHUBEPCATbHBIMU PETYISATUBHBIMU JCHCTBUSIMU:
a) caMOOpTraHU3aITHsL:

- CaMOCTOATENIBHO  OCYILECTBIIATH  ITO3HABATENBHYIO
JESTEbHOCT,  BBIIBJIATH ~ NPOOJEMBI,  CTaBUTh |
(opmynupoBaTh COOCTBEHHBIE 33Jadd B 00pa3oBaTEIbHOM
JIeSITEIbHOCTH U )KU3HEHHBIX CUTyallMsX;

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

- 1aBaTh OLICHKY HOBBIM CUTYaLIUsM;

CrocoOCTBOBaTh (DOPMHUPOBAHUIO M MPOSBICHUIO HIMPOKOH
SPYAULIUH B Pa3HBIX 00JIACTSAX 3HAHUH, TIOCTOSHHO TTOBBIIIAT
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 IPOCTPAHCTBE; YMETh PACIIO3HABATH IPABHUIIbHBIE
MHOTOTPaHHHKUY;

- YMEThb ONEpHUPOBaTh MOHATHUAMU: MNPSIMOYTojbHAs CUCTEMa KOOpIHUHAT,
KOOpAMUHATHI TOUKHU, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIIPHOE IIPOU3BEICHHE,
yTOJI MEXJy BEKTOpPaMH, CyMMa BEKTOPOB, IPOU3BEIEHIE BEKTOPA HA YHCIO;
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, KoMOWHaTtopHble (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 OIIEPUPOBATH IIOHATHAMU: CTETIEHb C IEJIBIM [IOKa3aTelIeM,
KOpeHb HaTypajJbHOW CTENEHH, CTCTCHb C PAalMOHAIBHBIM IOKa3aTeleM,
CTEIEHb C ICHCTBUTENBHBIM (BEIIECTBEHHBIM) IIOKa3aTeNeM, JIorapudm uncia,
CHHYC, KOCHHYC M TAHT'€HC POHU3BOJILHOTO YHCIIA;

- yMeTb CBOOOIHO OIEPHPOBATh MOHATHAMU: TpaduK (YHKIMH, 0OpaTHas
GyHKIMA, KoMmmo3uuusi (QyHKuWi, IuHeHHas QYHKOMS, KBaJpaTH4Has
(GyHKIMSA, cTeneHHas GYHKIMS C LEIbIM I0Ka3aTeleM, TPHIOHOMETPUYECKHUE
(GyHKIMH, OOpaTHblE TPUTOHOMETpPHYECKHEe (YHKIMM, IOKazaTeJabHas |
norapudmudeckas GyHKIHH; YMETh CTPOUTH Ipauku (yHKIHMI, BBITOIHATH
npeoOpa3oBaHus rpauKoB QyHKITHI;

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

- yYMeThb WUCIIOJb30BaTh CBOWCTBA W Tpaduku (GYHKUMH JUIS peLIeHUs
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 Ta0MMIAX, HA AMarpaMmax, rpadukax,
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 MOHATHSIMHU: TOUKA, IIPsIMas, INIOCKOCTb, 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, PACCTOSIHME MEXJY MNPSIMBIMH, PACCTOSHUE MEXKIY
IIOCKOCTSIMY;

- YMeThb HMCIOJIb30BaTh MPH PEIICHUH 33/1a4 M3YYeHHbIE (akThl U TEOPEMbI
IUIAHUMETPHH; YMEHHE OLIEHUBATh Pa3Mephl 00bEKTOB OKPYKAIOILET0 MHpa

13



- 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 poccuiickoit rpaxIaHCKOU

UEHTUYHOCTH, MaTPHOTU3Ma, YBAXEHUS K CBOEMY Hapomy,
YyBCTBAa OTBETCTBEHHOCTH Nepes PonuHoM, ropocty 3a cBoi
Kpail, cBoro PoauHy, CBOH SI3bIK U KyJNbTypy, MPOLUIOE U
HAcTOsiIlee MHOTOHAIMOHAIbHOTO Hapoaa Poccum;

- YMETb ONIEpPUPOBATh MOHATUAMHU: IPSIMOYTOJIbHASA CHCTeMa KOOPAUHAT,
KOOpAMHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOpA, CKATISIPHOE
MIPOU3BEICHUE, YTOJ MEXAY BEKTOPaMH, CyMMa BEKTOPOB, IIPOU3BEICHHE
BEKTOPA Ha YUCJI0; HAXOIUTh C IOMOLIBIO U3YYEHHBIX (JOPMYJT KOOPIUHATHI
CepeMHBI OTPE3Ka, PACCTOSHUE MEXAY IByMs TOUKaMH;

-yMEeTh BBIOMPATh MOAXOAAIINI N3yUSHHBIH METO/ AJIS PELICHHS 3a1a4H,
pacno3HaBaTh MaTeMaTH4ecKue (hakThl 1 MaTEMaTHIECKUE MOJICTH B
MIPUPOIHBIX M OOIIECTBEHHBIX SBJICHUSX, B HICKYyCCTBE; yMEHHE IPHUBOIUTD
MPUMEPBI MATEMATUIECKUX OTKPBITHI POCCUHUCKONW KU MUPOBO
MaTEMaTUYECKON HAYKH.

- YMETb OIIEPUPOBATh MOHATUSAMHU: CIy4alHBIN ONBIT U CIlydalfHOE COOBITH
BEPOSTHOCTh CIIy4alfHOrO COOBITHS; yYMETh BBIYHCISATH BEPOSITHOCTH
UCIIOJIb30BaHHEM IpapUIecKuX METOOB; MPUMEHATH (OPMYJIIbI CIOKEHUS
YMHOKEHHUSI BEPOSITHOCTEM,

OOJIBIINX YHCEIl B MIPUPOAHBIX U O6H.ICCTBCHHLIX SIBJICHUAX

KOMOMHaTOpHble (akTel ¥ (QopMynbl Ipu
PpeLIeHnH 33/1a4; OLICHUBATh BEPOSITHOCTH PEaIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4allHBIMH BEJIMYUHAMH; YMEHHE ITPUBOJUTH IPUMEPHI IPOSIBICHHS 3aKOHA

c,
C
)44
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- LHEHHOCTHOE OTHOIIEHHE K TOCYyNapCTBEHHBIM CHMBOJAM,
UCTOPUYECKOMY M TNPHPOJHOMY HACIEIUI0, NaMATHUKaM,
TpaauuusaM HapoJoB Poccuu, nocrukenusm Poccuu B Hayke,
HUCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYAE;

- uyieitHas yOeXKAeHHOCTh, TOTOBHOCTD K CITYKEHHIO M 3aIUTe
OteuecTBa, OTBETCTBEHHOCTH 32 €r0 Cy/Ab0Y;

OCBOCHHBIC OOYYarOUIMMHUCS MEXIIPEIMETHbIE TOHATHI U
YHUBEpCallbHbIe  y4eOHble  JeWCTBHs  (PEryJIsiTHBHBIC,
MIO3HAaBaTEJIbHBIE, KOMMYHHKATHBHEIC);

- CIOCOOHOCTh HX HCIIOJIB30BAHMS B II03HABATECIBHOW M
COLIMAIBHOW MPAKTHKE, TOTOBHOCTh K CaMOCTOSATEIBHOMY
TUITAaHWPOBAHUIO U OCYIIECTBICHHIO YIEOHOM NESTEIbHOCTH,
OpTaHM3aINK YIeOHOTO COTPYAHHUYECTBA C ITEAarornIeCKIMHA
pabOTHMKAaMM M CBEPCTHHUKaMHM, K yYacTHIO B IMOCTPOCHHH
WHJMBHYaJIbHOI 00pa30BaTelIbHOI TPACKTOPHUH;

- OBJIaJICHHE HAaBBIKaMH y4eOHO-HCCIEe0BATENBCKO,
MIPOEKTHOM M COLIMAJIbHON eATeIbHOCTU

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 IMPOTHO3MPOBATH HEOJIATONPHUATHBIE YKOJIOTHUECKUE
NOCJIEACTBUS NIPEAIPUHUMAEMBIX JAEHCTBUM, IPENOTBPaLIaTh
UX;

- pacHIMpHThb
HaINpaBJIEHHOCTY;
- pa3padaThIBaTh IJIAH PELICHUS POOJIEMBI C YIETOM aHaIH3a
UMEIOIUXCS MaTepHaabHbIX U HEMATepPHAIbHBIX PECYPCOB;

- OCYILECTBISATh IIEJCHANPABICHHBI IOUCK HepeHoca
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
HOBU3HBI, OPUTMHAJILHOCTH, IIPAKTUUECKON 3HAUUMOCTH;

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

OIIBIT JACATCIbHOCTHU 9KOJIOTHYECKOI

- yMeTb OIIEpUPOBaTh NOHITUSAMHU: (YHKUIWS, HempepbiBHAS (yHKIUS,
NPOU3BOJHAS, NIEPBOOOPA3Hasl, OIpENeNICHHbIH WHTErpall; YMETh HaXOIHUTh
NPOU3BOJHBIEC AIEMEHTAPHBIX (DYHKIMH, UCTIONIB3Ys CIIPABOYHBIE MaTepHAJIbI;
HCCIIeIOBATh B MPOCTEHIINX CIIydasX (YHKIMH HA MOHOTOHHOCTb, HAXOAUTh
HauOoNbIINEe W HaWMEHbIIWE 3HadeHus (QyHKumi; CcTpouTh TpaduKu
MHOTOWIEHOB C HCHOJIb30BaHMEM amlapara MaTeMaTHYeCKOTO aHaIM3a;
MIPUMEHATh TPOM3BOJHYIO IIPHM pEIICHWH 33/1a4 Ha JBI)KEHHE; pelaTh
MIPaKTHUKO-OPUEHTHUPOBAHHBIE 33/1a4d  Ha HauOOJbIINE W HaMMEHbIINE
3HAYEHMS, HA HaXOXKACHHE IIyTH, CKOPOCTH U YCKOPEHHS;

- YMETb ONEpHpOBATh MOHSATHSAMHM: JIBI)KEHHE B NPOCTPAHCTBE, MOJOOHBIE
¢Gurypsl B IPOCTPaHCTBE;  HCIOJB30BaTh  OTHOLICHWE  IUIOIIAEH
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

IK 2.3. Kontponauposats u
OLICHUBATh Ka4eCTBO
BBITIOJTHAEMBIX padoT

B yacti TpyA0BOrO BOCIUTAHHUS:

- TOTOBHOCTb K TpyIy, OCO3HaHHE LEHHOCTH MacTepCTBa,
TpyJoiooue;

- TOTOBHOCTb K aKTHBHOH JIESITENbHOCTH TEXHOJIOTHYECKON H
COLIMAJIbHOW HAMPABJICHHOCTH, CIOCOOHOCTh MHHIMUPOBATD,

- YMETh BBIOMPATh MOIXOASAIINA HM3YYCHHBIH METOM Ul PEIICHHS 3alavu,
pacrmo3HaBaTh MareMaTHdeckue (aKThl U MaTeMaTHYECKUE MOJCTH B
MIPUPOJIHBIX ¥ OOLIECTBEHHBIX SBJICHUSAX, B HICKYCCTBE;

- YMETh MOJCIHPOBATh pEaJbHBIC CUTYalld Ha S3bIKE MAaTEMAaTHKH,
COCTABIISITh BRIPAXKCHHUS, YPABHEHUI, HEPABEHCTBA M UX CUCTEMBI IO YCIOBHUIO
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IUIAHUPOBATh |
NIEITENBLHOCTD;

- UWHTEpeC K pa3nuuHbiM cdepaM podeCCHOHATBHON
JIeATEILHOCTH,

- TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U
caM000pa30BaHUIO Ha MPOTSKCHUU BCCH KHU3HU.

OBajicHHE YHUBEPCANTBHBIMU YYCOHBIMU TO3HABATCIHLHBIMHU
NEUCTBUSIMU:

a) 0a30BbIC JIOTHICCKUE TCHCTBUS:

- CaMOCTOATENBFHO (OpMyIHUpOBaTh ¥ aKTyaIH3UPOBATh
po0JIeMy, 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 KOpPPEKTHBBl B JESATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE pE3yJNbTATOB LEJISAM, OLEHHUBATh PUCKHU
MOCIIEICTBUN IESITEILHOCTH;

- pa3BHUBAaTh KpEaTHUBHOE MBIIUICHUE MpPU PELICHUH

JKM3HEHHBIX MPOOIIeM

0) 6a30BBIC UCCIIEIOBATEIILCKHE ICHCTBHS:

- BIAJETh HAaBbIKAMHU  Y4YeOHO-HCCIEIOBATEIbCKOW H
MPOEKTHOM JIeITeIbHOCTH, HABBIKAMHU Pa3pelieHus podIieMm;
- BBISBIATH MPUYHHHO-CJICICTBCHHBIC CBSI3H u
aKTyaJM3UPOBAThH 3a/1a4y, BBIIBUTAaTh TUIIOTE3Y €€ PEIICHUS,
HAXOMUTh  APryMEHTHI  JUIS  JOKa3aTejbCTBA  CBOMX
YTBEPIKICHHIA, 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 3HAHHS W3 PAa3HBIX MPEIMETHBIX
obnacreit;

- BBIABUTaTh HOBBIE WJIEH,
MIOJIXO/IbI U PEIICHUSI.

npegjiaratb OpUIrvnHaJIbHbIC

3aJa4d, HCCIIEN0BATh MOCTPOCHHBIE MOIEIHM C HCIIOIB30BAHHEM allapara
anreOppl,  MHTCPIPETHPOBATH  IONYYEHHBIH  pE3ynbTaT;  CTPOUTH
MaTeMaTUYECKUE MOJIENU C MOMOILBIO TEOMETPUUECKUX MOHITUN U BEIUYHH,
pemaTh  CBA3aHHbIE C HHUMM [pPaKkTH4eCKHe 3aJayd; COCTaBJATH
BEPOATHOCTHYIO MOJENb M HHTEPIPETUPOBATh MOIYYECHHBIH pe3yJIbTarT;
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 OOIICHUS, 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;

- Pa3BEepHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3pEHUS C
HCIIOJIE30BaHUEM SI3BIKOBBIX CPE/ICTB;

0) coBMeCTHasl IeATSIBHOCTD:

- MOHMMATh W WCIOJb30BATh MPCHMYIIECTBA KOMAaHIHON U
WHIUBUAYAIBHON paboTHI;

- BBIOMpATh TEMATHKy M METOJIBI COBMECTHBIX JCHUCTBHM C
y4eTOM OOIIMX UHTEPECOB U BO3MOXHOCTEH KaXKIOro 4JIcHa
KOJIIEKTHBA,

- IPUHUMATH Leau COBMECTHOM JIEATEILHOCTH,
OpPTaHW30BBHIBATH W KOOPAWHHUPOBATH JEHCTBHSA IO €€
JIOCTIDKEHUIO: COCTABIIATh IUTAH JCHCTBHUH, paclpeneisiTh
POJIH ¢ YYIETOM MHEHHH YYaCTHHUKOB, 00CYKAATh PE3yIbTaThl
COBMECTHOH paboTHI;

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

- KOOPJMHUPOBATh W BBIIOJHATE PAOOTy B  YCIOBHSX
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 QMCHUIIMHBI U BHAbI Y4eOHOM padoThI

Bup yueOHoii paboTbl

0O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl THCHUIINHBI 410
B T.4.

OcHoBHOe coiep:KaHue 244
BT. 4.:

TEOPETHUECKOE 00yUueHue 220
MPAKTUYECKHUE 3aHITUS 24
IIpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/Iep:KaHNe (CoepKaHue 56
MPUKJIAJTHOTO MOYJIsA)

BT. U..

TeopeTu4ecKoe o0ydeHne -
NPaKTUYECKUE 3aHATHS 56
CamocrosiTesibHasi padoTa 00yyaOuIuXcst 110

IIpome:xxyTounast arrecTanus B gopme 1 pepeHIUPOBAHHOIO 3a4eTa
(1 cemecTp)

IMpomexxyTounas arrecTanus B popme F3k3ameHna (2 cemecTp)
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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

Paznea 1. [loBTOpeHne Kypca MaTeMaTHKH OCHOBHOM HIKOJIbI 30 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 Yucna u BEIYUCICHUS. 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. 'eometpust Ha miockoctu | IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE 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 mpakTUKO-OPHEHTHPOBAHHBIX 3324 B Kypce TeOMETPHUH 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 3aHATHS 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

matpuiel. Metox ["aycca. CucreMbl HelMMHEHHBIX ypaBHeHUH. CHCTeMbl HEPABEHCTB
Tewma 1.7 BxogHON KOHTPOIB Coaepxanue yueO0HOro MaTepuaJia 2

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

KonTponbnas padora Ne 1
CamocTtosTeqbHast paboTa 00y4yaronuxcs 8
[IpopaboTka KOHCHEKTOB 3aHATUH, Y4eOHBIX M JOTOJHUTEIBHBIX M3AaHUHU (10 BOIpOcaM K pas3fesiaM M IJIaBaM Y4YeOHBIX H3JaHui).
Pemenune 3aga4 o n3y4eHHbIM TeMaM. [1oAroToBKa OTYETOB K MPAKTUYECKUM 3aHATUSAM
Paznen 2 IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE 26 OK 01., OK 03.,
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Tewma 2.1. OCHOBHBIE TOHATHUSA Coaeprxanue yueOHOr0 MaTepuaJia 2 OK 04., OK 07.,
crepeoMeTpun. Pacmonoxkenne IIpenmer crepeomerpun. OCHOBHBIC TOHATHSA (TOYKa, MpsAMas, IUIOCKOCTh, IPOCTPAHCTBO). IIK 2.3.
HPSMBIX U IUIOCKOCTEH OcHOBHBIE aKCHOMBI cTepeoMmerpuu. llepecekaromuecs, napaieNibHble M CKPEIIUBAIOIIUECS
npsMeie. [Ipu3HaKk M CBOWCTBO CKpEIIMBAIOIIMXCS MNPsIMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIC
buryps.
Tewma 2.2. IlapannensHOCTh IpsiMBIX, | Colep:kaHue y4eOHOro MaTepuasa 4
MIPSIMO | TNTOCKOCTH, TFIOCKOCTEH ITapamrensHbie TipsMast u TuiockocTh. Onpenenernne. Ilpu3Hak. CBoiicTBa (¢ TOKa3aTEIHCTBOM).
[Mapannensueie mnockoctu. Onpenenenue. [lpusnak. CpolicTBa (c mokazatenbcTBoM). TeTpasap u
ero aneMmeHtsl. [lapamnenenumen u ero aneMeHTh. CBOICTBAa MPOTHBOMONOXKHBIX TpaHed H
JraroHasei napamuienenunena. [loctpoenue ceuenuil. Pemenue 3amad.
Tewma 2.3. IlepneHAUKYISIPHOCTD Coaeprxanue yueOHOro MaTepuaJia 2
HIPSAMBIX, IIPSIMOU U IIJIOCKOCTH, IlepnenaukyisapHeie npsMble. IlapaiensHble INpsMbIE, NEPIEHIUKYISIPHBIE K IUIOCKOCTH.
IJIOCKOCTEH [Ipu3Hak NepHneHAMKYJISPHOCTH HpsiMOoM M mmiIockocTH. JlokazatenbcTtBo. llepnenaukymnsp u
HaknoHHas. IlepneHmuKyssipHBIE IUIOCKOCTH. IIpH3HAK NEPHEHAMKYIAPHOCTH IIJIOCKOCTEH.
JoxkasarenbcTBo. PaccTosiHMSI B IPOCTPAHCTBE
Tema 2.4. Teopema o Tpex Conep:xanue yueOHOro MarepuaJia 4
HNEPIEHANKYIIIPAX Teopema o Tpex nepneHAuKyIsipax. JlokazaTenbCTBO. YT MEXAY NPSIMOU U IJIOCKOCTBIO. YTOI
MEXIY IIOCKOCTSIMU
Tewma 2.5.I1apannensHele, IIpojeccnoHaIbHO-OPUEHTUPOBAHHOE COlCPKAHHE 4
MEPIEHINKYISPHBIE, Akcuombl ctepeoMeTpud. [lepneHauKyIIpHOCTh MPSIMON M IUIOCKOCTH, NMapajuleIbHOCTh JIBYX
CKPELIMBAIOLINECS MPSIMbIC IPSAMBIX, NEPICHANKYILSIPHBIX UIOCKOCTH, NEPICHIUKYISIPHOCTb INIOCKOCTEH
B TOM 4HcJIe IPaKTHYeCKUEe 3aHATHS 4
IIpakTrueckoe 3anstue Ne 4, 5
[MapannenpHble, NEPIEHIUKYISIPHBIE, CKPEIIMBAIOIIHE TIPSIMbIE
Tema 2.6. Pemenne 3amad. [Ipsmeie u | Conep:xaHue yueOHOro MaTepuaJia 2
IUIOCKOCTH B IPOCTPAHCTBE PacnosnoxxeHue npsiIMbIX M IJIOCKOCTEH B mpocTpaHcTse. [leprneHauKyaspHOCT U MapaiebHOCTD
npsAMBIX 1 ockocted. CkpermnBatomuecst npsimbie. Kontponsaas padorta Ne 2
CamocTtosTeabHast paboTa 00y4aronuxcs 8
(c ucnosb3oBanueM Mutepret pecypcos u I1K: http://uztest.ru)
[IpopaboTka KOHCHEKTa 3aHATHS, YU€OHBIX W JONOJIHUTENbHBIX M3gaHud. [louck, aHanu3 U OLEeHKa JOMOJIHUTEIBHON MH(pOpMaLKU 1O
coJiep>)KaHUI0 Y4eOHOTO Marepuaia W OINpeJelieHHI0 MPodeCCHOHAIBHO 3HAYMMBIX 3ajiad. Pemenne 3apa4 u ynpaxseHuid. [loaroroska
JokJaioB (cooOenwii). [ToaroToBka K KOHTPOIBHOM pabore
Pa3zpnen 3. KoopanHaTtsl M BEKTOPBI 24 OK 02., OK 03.,
Tewma 3.1 JlexapToBsl koopauHaTel B | Conep:kaHue y4e0HOro MaTepuasa 4 OK 04., OK 07.,
npocTpaHcTBe. Paccrosiane Mexy JexapToBbl KOOpAWHATHI B TpocTpaHcTBe. [Ipocreiimme 3amaum B KoopauHaraxX. PaccrosiHue IIK 2.3.
ABYMs TOUKaMH. KOOpZ[I/IHaTI)I MEXKAY ABYMA TOYKaAMH, KOOPJAUHATBI CEPEAVHBI OTPE3Ka
cepeIMHbI OTpe3Ka
Tewma 3.2 Bekropsl B npoctpancTBe. | Conep:kaHue y4eOHOro MaTepuaJa 6
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VYron Mexay Bektopamu. CkansipHoe
[IPOU3BEIEHIE BEKTOPOB

Bexkrtopsl B npoctpancTBe. COXEHUE W BBHIUUTAHHUE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YHUCIO.
Kowmmanapasie BekTopbl. CKalsipHOE MPOW3BEAEHHE BEKTOPOB. PasznmokeHHe BEKTOpa IO TpeMm
HEKOMIUIAaHAPHBIM BeKTOpaM. KoopIawmHAaTBl BEKTOpa, CKAIIpHOE IPOW3BENECHHE BEKTOPOB B
KOOPJIMHATAX, YroJl MEXAy BEKTOpaMH, Yroll MEXAYy MPsSMON U IUIOCKOCTBIO, YIONl MEXKIy
IJIOCKOCTSMHE. Y paBHEHHE TUIOCKOCTH. | €OMETPpHUISCKUIA CMBICI ONPEIETUTENS 2X2

Tema 3.3 IlpakTuko- IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE COIEPKAHHE 4
OpPHEHTHUPOBAHHBIC 32/1a41 HA KoopnunatHass mimockocTh. BbUncieHne  paccTOSHHM ¥ IUIOMIAJedl Ha  TUIOCKOCTH.
KOOPAWHATHOW TIOCKOCTH KonnuecTBeHHBIE pacueThl
B TOM 4HCJIe IPAKTHYEeCKHE 3aHATUS 4
IIpaktraeckoe 3anstre Ne 6
KoopnunartHas miockocTs. Beruncnenne paccTosiHAN Ha TIIOCKOCTH.
IIpaxTrueckoe 3ansrue Ne 7
Briuncnenue miomaaei Ha miockocTi. KonmyecTBeHHbIE pacueThl
Tewma 3.4 Pemienue 3aad. Cojep:xaHue y4eOHOr0 MaTepuaja 2
Koopaunate!l u BEKTOpbI JexapToBel KOOpAMHATHI B MpocTpaHCcTBe. BekTopsl B mpoctpaHcTBe. ClokeHHEe W BBIYUTAHHE
BEKTOPOB. YMHOXEHHE BEKTOpa Ha yucyio. KoMiuianapasle BekTopbl. CKalsipHOE MPOU3BEIECHUE
BEKTOPOB. Pa3noxeHne BEeKTOpa MO TpeM HEKOMIUIaHapHBIM BekTopam. [lpocreifmue 3amaum B
KoopanHaTaXx. KoopawHaTel BEKTOpa, pAacCTOSHHE MEXAY TOYKAMH, KOOPIUHATHI CEepPeIrHBI
OTpe3Ka, CKaJIIpHOE IPOU3BEICHIE BEKTOPOB B KOOPAMHATAX, YTOJI MEXKAY BEKTOPAMHU, YTOJI MEXIY
MPSIMOH ¥ IIIOCKOCTBIO, YTOJI MeX Iy mockocTsiMi. KonTponeHas padora Ne 3
CamocrosiTeqibHAsA padoTa 00y4ar0INXCH 8
CucremaTnueckast mpopab0oTKa KOHCIIEKTOB 3aHSTHH, Y4eOHBIX U JOMONHUTENBHBIX M3JaHui. Perienne pa3nuuHbix nMpodhecCHOHaTbHBIX
3aj1a4; oTpeielieHue METOIOB M CTIOCOO0B MX PELICHHs ; OlIeHKa UX 3P PEKTHUBHOCTH U KadecTBa. [IoMCK, aHaIH3 U OlIeHKa JTOMTOTHUTEIBHON
nHGOPMAITUH 110 COACPKAHNIO YIeOHOTO MaTepHalia ¥ ONPEeNICHUI0 PO ECCHOHATLHO 3HAYUMBIX 33184
Pasnes 4. OcHoBbI TpUroHoMerpun. Tpuronomerpuieckue PyHKIHH 50 OK 01., 0K 02,
Tewma 4.1 TpuronomeTpuueckre Coaeprxanue yueOHOro MaTepuaJia 4 OK 03., OK 04.,
(GYHKIUK TIPOM3BOJIBHOTO yIiIa, Paguannast mMepa ymia. IIoBOPOT TOYKM BOKPYr Hadama Koopaunar. OTpeseneHue CHHYycCa, OK 05., OK 06.,
yucia. PanuanHas v rpanycHas Mepa | KOCHHYca, TaHT€HCA M KOTAHIeHCa. 3HAKW CHHYCa, KOCHHyCa, TAHMeHCa W KOTAHTEeHCa I10 OK 07,
yria YETBEPTSAM. 3aBUCUMOCThH MEXy CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAHI'€HCOM OJHOTO U TOTO IK 2.3.
JKe yria
Tema 4.2 OcHOBHBIE Conep:xaHue yueOHOro MaTepuaJa 4
TPUTOHOMETPHUUYECKUE TOXKIECTBA. Tpuronomerpuueckue ToxxaecTsa. CHHYC, KOCHHYC, TAHTEHC M KOTAHT€HC YIJIOB 0. U - o.. DOpMyIisl
DopMy bl IPUBEAEHUS NpUBEACHUS
Tema 4.3 Cunyc, KOCHHYC, TAHT€HC Conep:xaHue yueOHOr0 MaTepuaJa 6

CYMMBI U Pa3HOCTH JIBYX YTJIOB.
CuHyC U KOCUHYC JBOMHOTO yIJIa.
®opMyIIbl TOJIOBUHHOTO YIia

CymMma u pa3zHocTh cuHycoB. CyMMa U pa3HOCTb KOCHMHYCOB. CHHYC U KOCHHYC ABOHHOIO yrja.
®opmyiiel TONOBUHHOrO yria. IIpeoOpa3oBaHus CyMMBl TPUTOHOMETPUYECKMX (QYHKLUUI B
NpoM3Be/leHHEe M NPOM3BEICHHS B CyMMY. BBIpaKeHHWE TPUTOHOMETPHUYECKHX (PyHKIMH uepes
TaHTE€HC TIIOJIOBMHHOTO apryMmeHTa. [IpeoOpa3oBaHHs MNPOCTEUIIMX TPUTOHOMETPUYECKUX
BBIPAKCHHUI
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Tewma 4.4 ®@yHKINHU, NX CBOWCTBA.
Crroco6sI 3amanust GpyHKITHI

Conep:xaHue yueOHOro MaTepuaJia

OO0nacth onpesielIeHNs] 1 MHOXKECTBO 3HaUYeHUH (QyHKIUI. YETHOCTh, HEYETHOCTD, TIEPHOAMIHOCTD
¢dbyaknmid. Crioco0b! 3ananus QyHKIAN

Tewma 4.5 TpuroHomMeTpuuecKre Coaeprxanue yueOHOro MaTepuaJia 2
(yHKIUU, UX CBOWCTBA U rpaduKu OO6nacte ompeneneHus W MHOXKECTBO 3HAUYCHUH TpUrOHOMETpuueckuX (GyHKuui. YETHOCTD,
HEYETHOCTD, IEPUOINIHOCTh TPUTOHOMETprUYecKiX (hyHKIMH. CBOKCTBA U rpaduKi QYHKIHNA y =
COSX,y=sinX,y=tgX,y=ctgXx.
Tewma 4.6 [IpeodpazoBanue rpaduko | Comep:kaHue y4eOHOT0 MaTepuaia 2
TPUTOHOMETPUYECKUX (PYHKIUH Cxatve W pacTsbkeHHe TpaukoB TpuroHomerpudeckux (ynkouid. [IpeobpazoBanue rpadukos
TPUTOHOMETPUUECKUX (PYHKIUH
B TOM 4HcJIe IPaKTHYeCKUe 3aHATUS 2
IIpaxTrueckoe 3anstue Ne 8
[TpeoOpazoBanue rpa@UKOB TPUTOHOMETPHUUECKUX (PYHKITHIHA
Tema 4.7 Onucanue IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE CO/IEPKAHHE 4
MPOM3BOJCTBEHHBIX MIPOLIECCOB C Hcnonp30BaHME CBOMCTB TPUTOHOMETPHUECKUX (PYHKIMHA B IPO(heCcCHOHATIBHBIX 3a1a4ax
HOMOIIBIO TPaQUKOB QYHKIMIH B TOM YHCJ/I€ NPAKTHYECKHE 3aHATHUSA 4
IIpaxTrueckoe 3anstue Ne 9, 10
Hcnionp3oBaHue CBONCTB TPUTOHOMETPHUECKHX (PYHKIMIA B MPO(eCCHOHATBHBIX 3a/1a4ax
Tewma 4.8 O0paTHbIC Conep:xanue yue0HOT0 MaTepHaJa 2
TPUTOHOMETPUYECCKUE (DYHKITUU OOpartHbBIe TPUrOHOMeTpHUIecKue GYHKITMH. VX cBolicTBa M rpadyuKu
Tema 4.9 TpuroHomeTpudeckue Conep:xaHue yueOHOro MaTepuaJa 6
YpaBHEHUS U HEPABEHCTBA VYpaBHeHHne cos X = a. YpaBHeHHE Sin X = a. YpaBHeHHWe tg x = a, ctg x = a. Pemenue 4
TPUTOHOMETPUYECKUX YPaBHEHHH OCHOBHBIX THIIOB: IPOCTEHIINE TPUTOHOMETPUUECKHE
YpaBHEHHS1, CBOAALIMECS K KBaJIPaTHBIM, PeLIaeMble pPa3ioKeHUEM Ha MHOXHUTENN, OAHOPOIHBIE.
[Ipocreiinme TPUroHOMETPUUECKUE HEPABEHCTBA
B TOM 4HCJie IPAKTHYEeCKHE 3aHATUS 2
IIpakTrueckoe 3anstre Ne 11
IIpeoOpa3zoBanue rpaKOB TPUTOHOMETPHUUECKUX (PYHKIIHH
Tema 4.10 Cuctemsr Conep:xaHue yueOHOro MaTepuaJa 4
TPUTOHOMETPUYECKUX YpaBHEHUH CucTeMbl MPOCTEHIINX TPUTOHOMETPHUYECKHUX YPAaBHEHUH
[Ipeobpa3oBaHre TPUTOHOMETPUIECKUX BBIPAKEHUH. PellieHre TpUroHOMeTpUIeCKUX ypaBHEHUH
Y HEPaBEHCTB B TOM UYHMCJIE C UCIIOJIb30BaHueM cBOMCTB GpyHKImiA. KonTponsHas padota Ne 4
CamocTtosTeqbHast paboTa 00y4yaronuxcs 14
[IpopaGoTka KOHCIIEKTOB 3aHATHH, YIEOHBIX M TOTIOJHUTENbHBIX U3JaHUH (TI0 BOTIPOCaM K pa3/ieiaM U TiiaBaM YYeOHBIX H3TaHu ).
[ounck, ananus u orieHKa UHGOPMAIMK IO COAEPKaHHIO0 yUeOHOrO MaTeprana 1 ONpelesIeHHIO 3aJa4 CBOEro MpoecCHOHANBHOTO U
JUYHOCTHOTO pocTa. [loAroroBKa K MpakTHYECKOMY 3aHATHIO C UCIIOJIb30BAaHUEM METOAMYECKUX PEKOMEHIAINN peroaaBaTes.
OdopmiieHne 0TIETa IO MPAKTHUSCKUM 3aHSITHSIM.
Pazagen 5. KomniekcHble yucaa 12 OK 01., 0K 02.,
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Tema 5.1 KommuiekcHele uncna Coaeprxanue yueOHOr0 MaTepuaJia 4 OK 03., OK 04.,
Ilonsitne xommuiekcHoro umcna. CompspKeHHBbIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMeHT OK 05., OK 06.,
KOMIDIEKCHOTO  ymcia. @DopMa  3amucH  KOMIDIEKCHOTO — 9ucia  (TeoMeTpudeckas, OK 07.,
TPUTOHOMETpHUUECKasl, anredpandeckas). ApupmMeTniyeckue IeHCTBUS ¢ KOMIUICKCHBIMU YHCIAMH IK 2.3.
Tewma 5.2 [Ipumenenue IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHHE 4
KOMILJICKCHBIX YHCEl BeimonHeHne pacyeToB C IMOMOINBIO KOMIUIGKCHBIX 4ucen. Ilpumepsl uncnonb30BaHUA
KOMIIJICKCHBIX YUCEI
B TOM 4HCJIe IPAKTHYECKHE 3aHATHS 4
IIpaxTrueckoe 3anstue Ne 12, 13
BeinonHeHne pacyeToB ¢ IOMOLIbIO KOMIUIEKCHBIX YHcell. Vcronp30BaHne KOMIUIEKCHBIX YHCEIN B
mpodeCcCHOHATBHBIX 3a1a9ax
CamocTtosiTeqbHast paboTa 00y4yaromuxcs 4
(c ucone3zoBanuem MutepHet pecypcos u ITK: http://uztest.ru/)
CuctemaTnyeckast mpopaboTKa KOHCIIEKTOB 3aHATHH, Y4€OHBIX U JOIOJHUTENBHBIX M3JaHUU. Pernrenue pa3nuuHbIx npodecCHOHATbHBIX
3aj]a4; oTpeielieHue METOIOB M CTIOCOO0B HX PELICHHUS; OIIeHKa HX 3 QEKTUBHOCTH U KadecTBa. [IonCK, aHaIM3 1 OlleHKa TOMTOTHUTEIBHOM
WHOPMALIUH 0 COJeP KaHUI0 YUeOHOTr0 MaTepHaja U ONpeAeiIeHUI0 MPodhecCHOHAIBHO 3HAYMMBIX 3a/1a4
Paznen 6. [Ipon3Bognas GpyHKINH, ee MPUMEHEHHE 46 OK 01., OK 02.,
Tema 6.1 ITonsTHe MPON3BOAHOM. Cojep:xaHue y4eOHOr0 MaTepuasa 2 OK 03., OK 04.,
DopMyIIBI U [IPaBHIIA OnpeienieHne YUCIOBON TMOCIENOBATENBHOCTH M COCOObI ee 3amanus. CBOWCTBA YHMCIOBBIX OK 05., OK 06.,
nupdepeHmpoBanus nocienoBatensHocTeld. OmpeneneHne Mpeaena IMOciIel0BaTeNbHOCTH. BrIUMCIeHHe MpeenoB OK 07.,
nocienosarenpHocreit. Ilpemen ¢yHkiuu Ha OeckoHewHOCTH. I[lpemen (YHKIMH B TOYKE. IIK 2.3.
ITpupamenune aprymenra. [lpupamenue gyHkuun. 3agaun, NPUBOAIIINE K TOHATHIO TPOU3BOIHOM.
Onpenenenre Npou3BOIHONW. AJITOPUTM OTHICKAHUSI POU3BOTHON
Tema 6.2 [Ipou3BOIHBIE CYMMBEI, Conep:xanue yueOHOro MaTepuaJia 4
Pa3HOCTH NPOMU3BENEHHSI, YACTHOTO Dopmyisl gudppepenipoanus. [Ipasuia aud pepeHIpoBaHus
Tema 6.3 IIponsBonHble Coaepxxanue yueO0HOT0 MaTepHuaJia 4
TPUTOHOMETPUIECKUX (DYHKITUH. Onpenenenue cnoxuoil pyHkuuu. [IponsBoanas tpuronomerpuueckux GyHkuuid. [IpousBognas
[Tpoun3BojHast CJI0XKHON (DYHKIIUU CJI0HOW (PYHKIIMU
Tema 6.4 ITonarue o HenpepsiBHOCTH | Conep:kaHue y4eOHOro MaTepuaJa 2
¢yHkunu. Meton MHTEpBaNIoOB Ilonsitue HempepbiBHOW —¢(yHkumu. CBoiicTBa HempephlBHOM  ¢GyHKuuu. CBS3p  MEXIy
HENPEPHIBHOCTHIO U AU PepeHIIMPYEMOCThIO (HYHKIIUKM B TOUKE. AJTOPUTM PELICHHUS HEPABEHCTB
MCTOJIOM MHTCPBAJIOB
Tema 6.5 I'eomeTpuueckuii u Coaepxanue y4eO0HOT0 MaTepuaJia 4
(u3nUecKuii CMBICI IPOU3BOAHOM I'eomeTpryeckuii CMBICI TPOM3BOJHOMN (PYHKLIMH — YTIIOBOK KO3(h(UITMEHT KacaTenbHOM K rpaduky
(GYHKIMU B TOYKe. YpaBHEHHE KacaTeJbHOW K TIpaduKy (QYHKIUH. AJNTOPUTM COCTaBIICHUS
ypaBHEeHHs KacaTenbHol K rpaduky dynkmm y=f(x)
IIpodeccnoHaIbHO-OPUEHTHUPOBAHHOE COIEPKAHHE 2

23




Tema 6.6 ®u3nUeCKU CMBICIT
MIPOW3BOAHON B PO eCCHOHATBLHBIX

Ousnueckuii (MeXaHUIECKHUiT) CMBICT POU3BOIHON — MTHOBEHHAsI CKOPOCTh B MOMEHT BPEMEHH t:
v=S'(t)

3ajayax B TOM 4McJIe IPAKTHYeCKUEe 3aHATUS 2
[Ipaktuueckoe 3ansatue Ne 14
Ouznueckuii (MeXaHUIECKHUiT) CMBICT MPOU3BOIHON — MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHH 1
v=S'(t)
IIpome:xxyTouHas arrecTanus B ¢popme nud@epeHHPOBAHHOIO 3a4eTa
Tema 6.7 MonotonHocts pynkiuu. | Coaep:kaHue y4eGHOro MaTepuaJia 4
Touku sxcTpeMyma Boszpacranue u yObiBaHHe (QYHKIUH, COOTBETCTBHE BO3pacTaHHs W YObIBaHHS (QYHKIHMH 3HAKY
npou3BoaHONU. I[loHsATHE TPOM3BOJHONW BBICHIETO TMOPSJKA, COOTBETCTBUE 3HAKa BTOpPOH
MPOU3BOJHOM BBIMYKJIOCTH (BOTHYTOCTH) (YHKIIUH Ha OTpe3Ke. 3aaull Ha MAKCUMYM U MHHUMYM.
[ToHsiTHE aCHMMTOTHI, CHOCOOBI MX OMNpEAETCHUS. AJNTOPHTM HCCIEAOBAaHHUS (QYHKIUH U
MOCTPOSHUS ee rpadKa ¢ TOMOIIBI0 TPOU3BOAHOM. [IpoOHO-TuHEHAS QYHKITHS
Tewma 6.8 UccrnenoBanne pynkuuii 1 | Conep:kaHue y4eOHOr0 MaTepuaa 4
MOCTpOCHUE TPauKOB HccnenoBanue QyHKIMM HA MOHOTOHHOCTB M ITOCTPOCHHUE TPaduKOB.
Tema 6.9 Hauboublnee u Conep:xanue yueOHOro MaTrepuaJia 2
HauMeHbIIIee 3HAaYCHUS (DyHKIIHH HaxoxneHrne HamOONBIIET0 W HAWMEHBINETO 3HAuYeHUH (QYHKIWH, MOCTpoeHHe TpaduKoB
MHOTOYJICHOB C UCIIOJIb30BAHMEM allapaTa MaTeMaTHIeCKOro aHaIu3a
Tema 6.10 Haxoxxnenue IIpodeccnoHaAJIBLHO-OPHEHTHPOBAHHOE CO/IEP:KAHME 4
OIITUMAJBHOIO pe3yJIbTaTa ¢ Haumenbiiiee 1 HauOoblee 3HaUeHUE PyHKIIUU
HOMOIIIBIO TIPOM3BOIHOM B B TOM 4HCJIe IPAKTHYEeCKHE 3aHATUS 4
MPaKTHIECKHUX 3a/la9ax IIpakTrueckoe 3anstue Ne 15, 16
HaxosxieHne oNTUMaJIbHOTO pe3yJIbTaTa ¢ MOMOIILIO IPOU3BOIHOM B MPAKTUYECKUX 3a7adax
Tema 6.11 Pemenne 3amay. Conep:xaHue yueOHOro MaTepuaJa 2
[IpousBoanas ¢pyHKIMY, ee ®opmyitel 1 ipaBuia auddepennupoBanus. VccnenoBanne GyHKIUH ¢ TOMOIIBIO TPOU3BOIHOM.
MIPUMEHEHNE Haunbonpiiee u HaumeHblee 3HaueHus: Py, Kontponsaas padora Ne 5
CamocrosiTeqbHast paboTa 00y4aromuxcs 12
(c ucnons3zoBanuem WutepHet pecypcos u I1K: http://reshuege.ru/)
CucremaTnyeckas npopaboTKa KOHCIIEKTOB 3aHATHH, YU€OHBIX M JONOJIHUTENbHBIX U3AaHul. Pemenne pa3nnyHbIX TpoQecCHoHaTbHBIX
3a7a4; onpeze’IeHre METO0B U ClI0cO00B UX PELICHUS; OLIEHKa NX 3(PEKTUBHOCTH U KadecTBa. Ilouck, aHaM3 U OLleHKa
JIOTIOJTHUTENILHON HH(OPMAIIMH 10 COJIEPKAHUIO YIEOHOTO MaTepualia i OlpeelieHH 0 podeccoHabHO 3HAYMMBIX 3a1a4. [logroroBka
K KOHTPOJIBHOM paboTe, UCTIOINB3YsI METOAMYECKHE PEKOMEHIAITNH TIPET0IaBaTelsl.
Pa3zpnen 7. MHOrorpaHHMKM U TeJia BpallleHUsI 58 OK 01., 0K 02.,
Tema 7.1 Bepuussl, pebpa, rpaHu Coaepxxanue y4eO0HOr0 MaTepuaJia 2 OK 03., OK 04.,
MHOTOIPaHHHUKA [ToHsiTHe MHOTOrpaHHMKA. Ero sieMeHTH: BepiuMHbBI, pebpa, rpanu. Juaronans. Ceuenue. OK 05., OK 06.,
Brinykiible 1 HEBBIITYKJIbIE MHOTOIPaHHUKHU OK 07.,
Coaepxanue yueO0HOT0 MaTepuaJia 2 [IK 2.3.
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Tema 7.2 Ilpusma, ee
cocrasJstomue, cedenue. [psmas n
MIPaBIIIbHAS TIPU3MBI

ITonstue mpusmel. Ee ocHoBanus u O0KOBbIe rpand. Breicota mpusmel. [Ipsmas u HakIOHHAS
npusma. [TpaBunbHas npusma. Ee ceuenue

Tewma 7.3 [apamrenenuren, Kyo.
Ceuenue ky0a, mapasuiesenueaa

Conep:xaHue yueOHOro MaTepuaJia

[Mapannenenumnen, cBOHCTBa TNPSAMOYToJbHOTO mapaenenunena, kKky6. Cedenune KyoOa,
napajienenunena

Tema 7.4 Ilupamuma, ce
COCTABJISIFOIINE, CEYEHUE.
IIpaBunpHas nupamuzaa. Y cedeHHas
NUpaMuIa

Conep:xaHue yueOHOT0 MaTepHaJa

HI/IpaMI/II[a U ee 3y1eMeHThl. CeueHue nupamMuabl. HpaBI/IJ'II)HaH nmupamMuaa. YceueHHas nupamMuyaa

Tema 7.5 boxoBas u nmonHas
TIOBEPXHOCTH MIPU3MBI, MTUPAMUIBI

Conep:xaHue yueOHOro MaTepuaJia

[Tnomaap GOKOBOH M MONHOW NOBEPXHOCTH MPU3MBI, TUPAMUJIbI

Tema 7.6 Cummetpus B KyOe,
napaienenureae, npu3Me,
MUPaMUIEe

Conep:xanue yueOHOro MaTepuaJia

CumMeTpHst OTHOCUTENBHO TOYKH, MPAMOM, miockocTd. CUMMeETpHs B KyOe, mapauiesnenumnene,
npu3Me, IUpaMuie

Tema 7.7 IIpumepsl CUMMETPHH B
npodeccuun

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

CumMeTpus B IPUPOJIE, APXUTEKTYpE, TEXHHUKE, B OBITY

B TOM YHUCJI€ NPAKTHYCCKUEC 3AHATUA

IIpaktrueckoe 3anarue Ne 17, 18
Cummerpus B npodeccrn

Tewma 7.8 IlpaBusibHBIC
MHOTOTPaHHUKH, UX CBOWCTBA

Conep:xanue yueOHOro MaTepuaJia

IlonsTne I[MPABUJIbHOTO MHOT'OI'pPAHHHKA. CBoiicTBa MMPAaBUJIbHBIX MHOT'OI'PAHHUKOB

Tema 7.9 Hununnp, ero
coctapistrore. CeueHne MUInHApa

Coaepxanue y4e0HOr0 MaTepHuaJia

Humuenp u ero snemenTsl. CedeHne muiauHapa (mapaielbHOE OCHOBaHWIO U ocH). PaszBepTka
LHWJIAHIpa

Tema 7.10 Konyc, ero
cocrapistomume. CeyeHne KoHyca

Conep:xanue yueOHOro MaTepuaJia

Konyc u ero snementsl. CedeHue KoHyca (MapajuieIbHOE OCHOBAaHHIO M MPOXOJSINEe uepes3
BEpLINHY ), KOHHYECKue ceueHus. PazBepTka KoHyca

Tema 7.11 YceueHHBIH KOHYC.
CeueHne yceuyeHHOTO KOHyca

Conep:xaHue yueOHOro MaTepuaJa

Yceuennblit konyc. Ero oopasytoras u Beicota. CeueHrne yCeUeHHOr0 KOHyca

Tema 7.12 Illap u cdhepa, ux ceyenus

Conep:xaHue yueOHOr0 MaTepHuaJia

Lap u chepa. Bzaumuoe pacnosnoxenue chepsl u miaockoctd. Cedenue mapa, chepsl

Tema 7.13 ITouarue 06 00beME TeNA.
OrHomeHre 00bEMOB IMOTOOHBIX TE

Conep:xaHue yueOHOr0 MaTepuaJa

[Tonsitre 06 oO0beme Tema. O0beM Kyda M IPSIMOYToJbHOrO THapaenenunena. O0beM NPU3MbI U
mwHApa. OTHOIIeHHEe 00BEeMOB IMOJOOHBIX Tel. ['eoMeTpudecKkuil CMBICT OIPENEIUTENs 3-TO
opsIKa

Tema 7.14 OO6BeMBI U IIOIATNA
IIOBEPXHOCTEN Tell

Conep:xaHue yueOHOr0 MaTepuaJa

O6bembl upamuisl U KoHyca. O0beM miapa. [lmonaan moBepxHOCTEH Ten
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Tema 7.15 KomOunamuu
MHOTOTPaHHHUKOB U T€JI BPAIICHHUS

Conep:xaHue yueOHOro MaTepuaJia

KomOnHanmm reoMeTpuIecKux Tei

B TOM 4McJIe IPAKTHYeCKUEe 3aHATUS 4
IIpakTrueckoe 3anstue Ne 19
[Tnomaay NOBEpPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHHSI
IIpaktrueckoe 3anstre Ne 20
O0BeMBbI MHOTOT'PAHHUKOB W TEJI BPAIICHUS
Tema 7.16 'eomeTpuueckue IIpodeccnonaTbHO-OPHMEHTHPOBAHHOE CO/IeP:KaAHUE 4
KOMOWHAIMY Ha TIPaKTHKE Hcnonp3oBanne KOMOMHAIMI MHOTOTPAaHHUKOB U TEJ BpallleHHsS B MPAKTHKO-OPHEHTHPOBAHHBIX
3aJadax
B TOM 4HcJIe IPaKTHYeCKUe 3aHATUS 4
[Ipaktuueckoe 3anarue Ne 21, 22
Hcnonp3oBanne KOMOMHAIMI MHOTOIPAHHUKOB U TEJl BPAIlEHHUS B MPAKTHKO-OPHEHTHPOBOYHBIX
3aJadax
Tema 7.17 Pemenue 3amad. Copep:xaHue y4eOHOr0 MaTepuasa 2
MHOrOrpaHHUKH | TeJia BpaleHus OO0BeMbl ¥ TIIONIAIN TTOBEPXHOCTH MHOTOTPaHHHUKOB 1 Tell BpatieHus. Konrponbhas pabora Ne 6
CamocTtosiTeqbHast paboTa 00y4yaromuxcs 14
[IpopaboTka KOHCTIEKTa 3aHATHS, y4EOHBIX U AOTOJIHUTEIbHBIX U31aHuH. [IoMCK, aHaIM3 1 OLleHKa JOMOJHUTEIEHONW HH(OpMAaLKH 110
CoJiep)KaHUI0 YUeOHOr0 MaTepHaia U ONpeAeICHUI0 MPo(eCcCHOHAIbHO 3HAYNMBIX 3a1a4. I10Ar0TOBKa K MIPAaKTHYECKOMY 3aHSATHIO C
WCTIOJIb30BaHHEM METOMUECKUX PEKOMEHAIN Mpenoasarens. Pemenne 3anad u ynpaxxknenuid. [lonrotoska goxmagoB (cooOmeHnit) mo
W3YUYEHHOU TeMe
Pasnea 8. [lepBooGpa3Has pyHKIMH, ee IPUMEHEHHE 20 OK 01., 0K 02,
Tema 8.1 IlepBooOpasznas ¢pynkunu. | Copep:kaHue yueGHOI0 MaTepHaJia 2 OK 03., OK 04.,
[IpaBusia HaX K ICHHS 3aj1aua 0 BOCCTAHOBJICHHUH 3aKOHA JBUYKEHUS 110 M3BECTHOM CKOPOCTH. [I0HSTHE HHTETPUPOBAHUSL. OK 05., OK 06.,
epBOOOPa3HBIX O3HakoMJICHHE C TIOHATHEM MHTErpaia u neppoodpasHoi st hpynknuu y=f(x). Pemenue 3ama4d Ha OK 07.,
CBSI3b IEPBOOOPA3HOM M ee MPOM3BOIHON, BBHIUMCICHHE MEPBOOOPAa3HONM AJsl JaHHOW (YHKLUH. IK 2.3.
Tabmuua ¢Gopmyn ansi HaxoXACHUS NepBOOOpasHbIX. M3ydeHue mpaBuia BbIYUCICHUS
1epBO0Opa3HOM
Tewma 8.2 ITnomans kpuBonuHeliHoW | Conep:kaHue y4eOHOro MaTepuaJa 2
tpanenuu. ®opmyna Herotona — 3agaun, OPUBOJAIIME K MOHATHIO ONPENENEHHOI0 HHTErpajga — O BBIYMCICHUU IUJIOMIAIH
JleiiOHnma KpUBOJIMHENHOW Tpamneuuyd, O NepeMeleHud Todku. [loHsATue onpeneséHHoro HHTerpaja.
I'eomerpuueckuii u ¢Qusmuecknit cMmpicn omnpeneneHHoro wuHTerpana. ®opmyna HeroToHa—
Jleiibnnna
Tewma 8.3 HeonpeneneHnsslii n Coaepxanue yueO0HOr0 MaTepuaJia 2
ONPEJEICHHbIN UHTETPaIbl TIoHsATHE HEONPEENEHHOI0 HHTErpala
Tema 8.4 IMoustue 06 onpenenenHom | ComepskaHue y4eOHOro MaTepuaia 2

MHTETpalie KaK IUIomaan
KpUBOJIMHEIHON Tpanenuu

['eomeTpuyeckuii CMBICI ONIPEAEIEHHOTO HHTErpaia
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Tewma 8.5 OnpeneneHHbIN HHTErpal B
KHU3HU

IIpodeccnoHaIbHO-OPUEHTHUPOBAHHOE CO/IEPKAHHE

I'eomeTrpuueckuii cMbich ornpenenenHoro uarerpana. ®opmymna Hetorona - Jleitoaunma.
Pemennie 3a1a4 Ha IpUMEHEHNE MHTETpaja JUIsl BRIYACICHHS ((PM3MYECKUX BEIMYMH M TUIOMIA e

B TOM 4HCJIe IPAKTHYECKHE 3aHATUS 4
[Ipaktuueckoe 3anarue Ne 23, 24
OmnpeneneHHbIH HHTETPAJ IPU PELICHUH NIPUKJIAIHBIX 3a1a4
Tema 8.6 Pemenue 3amay. Conep:xaHue yueOHOT0 MaTepHaJa 2
[lepBooOpaznas GyHkIMH, ee [TepBoobpa3zHast pynkuuu. [IpaBuna HaxoxaeHus nepBooOpasHeix. Ee npumenenne. Kontponbuas
MpUMEHEHNE pabota Ne 7
CamocTrosiTeqibHasi paboTa 00y4arouuxcs 6
CuctemaTnueckas mpopaboTKa KOHCIIEKTOB 3aHATHH, y4€OHbIX M JONOJIHUTENBHBIX U3AaHul. Pemmenne pa3nuuHbx npodecCHOHaIBHBIX
3aj]a4; onpezeIeHre METOJI0B M ClT0cO0O0B WX PEUICHUs; OlleHKa UX 3P (PEeKTUBHOCTH U KauecTBa. [[0MCK, aHANM3 U OLIEHKa
JOTIOJTHUTENILHON HH(OPMAIIMH TI0 COJIEPKAHUIO YIEOHOTO MaTepuaia U OlpeelieHrI0 podeccroHanbHO 3HaYMMBIX 3a1a4. [logroroska
K KOHTPOJIBHOM padoTe, UCTIONB3YsI METOAMYECKHE PEKOMEHAAIINH IPENoaBaTes
Pa3znen 9. Ctenenn u kopHu. CTeneHHass pyHKIus 20 OK 01., OK 02.,
Tema 9.1 Crenennas pyHkuusi, ee Coaeprxanue yueOHOro MaTepuaJia 2 OK 03., OK 04.,
CBOHCTBA TTonsiTHE KOpHS N-0f CTENeHH U3 JAeHCTBHTENbHOTO umciaa. DyHkimu y = VX uX cBoiicTBa U OK 05., OK 07.
rpaduku. CBOMCTBa KOPHsI N-0H CTEIIEHU
Tema 9.2 [IpeobpazoBanme Coaepsxanue yueO0HOT0 MaTepHuaJia 2
BBIPXKEHHUM C KOPHSIMU N-0i1 IIpeoOpazoBanue UppanOHATHHBIX BRIPAKEHUH
CTCIICHU
Tema 9.3 CgoiicTBa CTEIICHHU C Conep:xanue yueOHOro MaTepuaJa 2
PaLMOHAIBHBIM M IEHCTBUTENLHBIM | [IoHATHE CTerneHH C JII00BIM pallMOHAIBHBIM ToKa3areneM. CTeneHHble (pyHKINH, HX CBOMCTBA U
MTOKa3aTeISIMU rpadukn
Tema 9.4 Pemenue upparmonansubix | Conep:xxaHue yueOHOro MaTepuaJa 6
YPaBHEHUH M HEPABEHCTB PaBHOCHIIBHOCTh MppAlIMOHAJIBHBIX YPAaBHEHUM M HepaBEHCTB. MeTonpl MX pemeHus. PenieHue 4
UppaLMOHAIbHBIX YPAaBHEHUN 1 HEPABEHCTB
B TOM 4HcJIe IPaKTHYeCKUEe 3aHATHS 2
IIpaxTuueckoe 3anstue Ne 25
PeneHne nppalvoOHaJIBHBIX YPABHEHUI U HEPABEHCTB
Tema 9.5 CreneHu U KOpHH. Coaepxanue y4eO0HOr0 MaTepuaJia 2
Crenennast QpyHKIHs Omnpenenenue creneHHON ¢(yHKuuu. lcmonp3oBaHue ee CBOWCTB NMpPU PEIICHWM YpaBHEHUH WU
HepaBeHcTB. KontposapHast pabota Ne 8
CamocTtosiTeqbHast paboTa 00y4aronuxcs 6
[IpopaboTka KOHCHEKTA 3aHATHs, YUCOHBIX W JONOJIHUTENbHBIX M3naHui. [louck, aHanu3 U OLEHKA IOMOJHUTENbHOW MH(POPMALUHU 110
coJepkaHuio ydeOHoro marepuana. [loaroroBka K NpPaKTHUECKOMY 3aHSATHIO C HCIOJIB30BAHHEM METOAWYECKUX PEKOMEHIalni
npenojasarens. OQopmiieHHe 0TYeTa 0 TPAKTHUSCKUM 3aHSITHSIM.
Paznen 10. Iloka3aTeabHas GyHKIMs 20 OK 01., OK 02,
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Tema 10.1 ITokazatensnas pynkuusi, | Coaep:kaHue yu4eGHOro MaTepuaJia 4 OK 03., OK 04.,
€€ CBOMCTBa CreneHb C TPOW3BOJBHBIM JCHCTBUTENBHBIM TOKazaTteneMm. OmpeneneHrne IOKa3aTeTbHON OK 05., OK 07.,
(GyHKIIH, ee CBOHCTBA U TpaduK. 3HAKOMCTBO C IPUMEHEHHEM ITOKa3aTelbHOH (GyHKIH. Pemenne
MOKa3aTeNbHBIX YpaBHEHUH (PYHKIMOHATBHO-TPaUIECKUM METOAOM
Tema 10.2 Pemenne nokasarensHeix | Conep:kaHue y4eOHOro MaTepuaJa 4
YpaBHEHMI 1 HEPABEHCTB Pemrenne moxasaTenbHBIX ypaBHEHHUH METOIOM YpaBHHBAHUS IOKa3aTelei, METOJOM BBEICHHUS
HOBOW TIEPEMEHHOH, (QYHKIHOHATBHO-TpAQUIECKIM METOAOM. PerieHne MoKa3aTelbHbIX
HEpaBEHCTB
B TOM 4HcJie IPAKTHYeCKHEe 3aHATHS 4
IIpaktraeckoe 3amsaTuae Ne 26, 27
Penienue nokasarenbHbIX YPaBHEHUN M HEPABEHCTB
Tema 10.3 Cuctemsl nokazatenbueix | Conep:xxaHue yueOHOro MaTrepuaJa 4
YPaBHEHUI PelmeHue cucTeM noka3aTelnbHbIX YPaBHEHUN
Tema 10.4 Pewienue 3anay. Conep:xaHue yueOHOro MaTepuaJia 2
[ToxaszarenbHas QyHKIHS Pemenue mokasaTenbHbBIX ypaBHEHUH METOJOM YpaBHUBAHHMS IOKa3zaTesleil 1 METOJOM BBEICHUS
HOBOM nepeMeHHOM. Pemenne nmokasarelibHbIX HepaBeHCTB. KonTponbHas pabora Ne 9
CamocTtosiTeqibHasi paboTa 00y4arouXxcs 6
[IpopaboTka KOHCHEKTA 3aHATHS, YU€OHBIX W JONOJIHUTENbHBIX M3NaHud. [lonck, aHanu3 U OLEHKA IOMOJHUTENbHOW MH(POPMALUHU IO
colepkaHuio ydeOHoro marepuana. [loaroroBka K NpPaKkTHUECKOMY 3aHSTHIO C HCIIOJIB30BAaHMEM METOAMYECKUX PEKOMEHIAalui
npenojasarens. OQopmiieHHe 0TYeTa 0 NPAKTHUSCKUM 3aHSITHSIM.
Paznea 11. Jlorapudmsl. Jlorapudmudeckasi pyHKuus 34 OK 01., 0K 02.,
Tema 11.1 Jlorapudm uncina. Coaepxanue yueO0HOr0 MaTepHuaJia 4 OK 03., OK 04.,
JecaTnyHblid 1 HATypalbHbIA Jlorapudm uncna. JlecSTHYHBIN 1 HATYPaTbHBIA JOTapu(MBI, YHCIIO € OK 05., OK 07.,
JIOTapuQMBbl, YHUCIIO € [IK 2.3.
Tema 11.2 CroiicTBa Jiorapu@mos. Conep:xanue yueOHOro MaTepuaJia 4
Onepauyst jorapupMUpPOBaHUS CaoiictBa sorapudmoBn. Onepans JorapuMupoBaHusi.
Tema 11.3 Jlorapudmudeckas Coaepxxanue yue0HOT0 MaTepHuaJia 2
¢dyHKIUs, ee CBOMCTBa Jlorapudmudeckast QyHKIMS U ee CBOHCTBA
Tema 11.4 Pemienne Conep:xanue yueOHOro MaTepuaJia 8
JorapuQMUIECKUX YPaBHEHUH U [MonsiTrie norapudmMudeckoro ypaBHeHusi. Onepaiysi MOTEHIIMPOBAHKS. TpU OCHOBHBIX METOAA 6
HEPaBEHCTB peleHus JorapuPpMUIECKUX YpaBHEHHN: (QyHKIIMOHATIBHO-TPadUUECKUI, METO ITIOTEHIIPOBAHUS,
METO/]] BBEJICHHS HOBOM niepeMeHHOM. JlorapudMuyeckue HepaBeHCTBa
B TOM 4HcJie IPAKTHYEeCKHE 3aHATUS 2
IIpakTudeckoe 3ansTre Ne 28
Pemenue gorapudMuueckux ypaBHeHUH 1 HEPaBEHCTB
Tema 11.5 Cuctemst Coaepxxanue y4eOHOro MaTepuaJia 2

JorapuPMUIECKUX YpaBHEHUH

ANTOpPUTM pEeIIeHUs] CHCTEMBI YpaBHEHWH. PaBHOCHIBHOCTBH JIOTapU(MHUUECKHUX YpPaBHEHHHA W
HEPaBEHCTB
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Tema 11.6 Jlorapudmel B npupoae n | [lpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IEPIKAHME 4
TEXHUKE IIpumenenune norapudma. Jlorapudbmudeckas crimpanb B mpupojie. Ee MaremMaTndeckne CBOHWCTBA
B TOM 4McJIe IPAKTHYeCKUEe 3aHATUS 4
[Ipaktuueckoe 3anarue Ne 29, 30
[Tpumenenue norapudma. Jlorapudmudeckas cnupaib B npupoae. Ee MaTemaTHueckue cBoicTBa
Tema 11.7 Pemrenne 3amad. CojaepsxaHue y4eOHOr0 MaTepuaJia 2
Jlorapudmer. Jlorapudmmaeckas Jlorapudmuyeckas ¢pynkmus. Pemenne npocreidmmx gorapupMudeckux ypaBHeHuin. KoHTponbpHas
GbyHKIUSA pabota Ne 10
CamocTtosiTeqbHast paboTa 00y4aronuxcs 8
[IpopaboTka KOHCTIEKTa 3aHATHS, yUEOHBIX U AOMOJIHUTEIbHBIX U31aHuH. [IoucK, aHaIu3 1 OLleHKa JOMOJHUTEIbHON HH(OpMaLUH 110
coJiep)KaHuo0 yaeOHoro Marepuaia. IloaroroBka K MpakTUUYECKOMY 3aHATHIO C CIIOJIb30BAHUEM METOANYECKUX PEKOMEHIAIMN
npenojasarens. OQopmiieHHe 0TYeTa 0 NPAKTHUSCKUM 3aHSITHSIM.
Paznes 12. MHoxkecTBa. DiieMeHThI TeOPHH rpadoB 14 OK 01., 0K 02.,
Tema 12.1 MuoxecTBa Conep:xaHue yueOHOro MaTepuaJia 2 OK 03., OK 04.,
[Monstue muoxectsa. [logMuoxkecTBO. Onepalyu ¢ MHOKECTBAMU OK 05., OK 07.,
Tema 12.2 Onepanuu ¢ TpodeccHonaabLHO-0PHEHTHPOBAHHOE COIePKAHME 2 IIK 2.3.
MHOXECTBaAMU Onepam/m ¢ MHOXKecTBaMH. Pemenue MPUKIIAAHBIX 3a1a4
B TOM 4HCJIe IPAKTHYECKHE 3aHATHS 2
[Ipaktruueckoe 3ansarue Ne 31
Omnepauus ¢ MHOXKecTBaMH. PenieHre NpuKkIaaHpIx 3a1a4
Tema 12.3 I'pacdbr Conep:xaHue yueOHOro MaTepuaJa 4
[Nousitue rpada. CesizHblil rpad), 1epeBo, MK rpad Ha MIIOCKOCTH 2
B TOM YHcJIe IPAKTHYeCKHEe 3aHATHS 2
ITpaktuueckas padora Ne 32
Crioco0sl 3a1anust rpadoB.
Tema 12.4 Pemenue 3amad. Conep:xanue yueOHOro MaTepuaJia 2
MmuosxectBa, ['padsl u ux Onepanuu ¢ MHOXecTBaMu. OncaHue pealbHbIX CUTYaIMil ¢ MOMOIIbI0 MHOXeCTB. [Ipumenenune
IIPUMEHEHUE rpados k pemenwnro 3anad. KontponsHas padora Ne 11
CamocTtosTeabHast paboTa 00y4yaronuxcs 4
Pemenne 3a4a4 1o U3YyUYCHHBIM TEMaM. HOI[FOTOBKa OTYCTOB K NPAKTUYCCKUM 3aHATUAM
Pazpes 13. DiieMeHThI KOMOMHATOPHUKH, CTATHCTHKH W TEOPUM BePOSTHOCTEH 30 OK 01., 0K 02,
Tewma 13.1 OcHOBHBIE IOHATHUS Coaepxanue yueO0HOr0 MaTepuaJia 4 OK 03., OK 04.,
KOMOUHATOPUKH IlepecTaHOBKHM, Pa3MEILEHHUS, COYCTAHHUS. OK 05., OK 07,
Tewma 13.2 CoGsITHE, BEpOSITHOCTD CoaepixaHue yueOHOro MaTepuaJia 4 [K 2.3.
coOpIThs. CloKeHne M YMHOXKEHHE CoBMecCTHBIE U HECOBMECTHBIE COOBITHsI. Te€OopeMbl O BEPOSTHOCTH CYMMBI COOBITHA. Y CIIOBHAsS
BEPOSITHOCTEH BEPOSITHOCTh. 3aBHCHUMBIE W HE3aBUCHUMBIE COOBITHS. Teopembl O BEpOATHOCTH HPOM3BEICHHUS
COOBITHH.
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COICPIKAHHE 4
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Tema 13.3 BeposiTHOCTE B
PO ECCHOHATTFHBIX 3a/1adax

OTHOCHUTENIbHAS 4acTOTa COOBITHSI, CBOHCTBO €€ yCTOMUMBOCTH. CTATUCTHUYECKOE OMpE/ICIICHUS
BeposTHOCTH. OTIeHKa BEpOSITHOCTH COOBITHS

B TOM 4McJie IPAKTHYeCKHEe 3aHATUS 4
[Ipaktuueckoe 3anarue Ne 33, 34
BeposiTHOCTB B ipodpeccHOHANTBHBIX 33aa4ax
Tewma 13.4 luckperHas cirygaiiHas Cojaepsxanue yueOHOr0 MaTepuaJia 4
BEJIMYMHA, 3aKOH €€ pacupenenenuss | Buapl ciyvalinpix BesnumuuH. OmnpezpeieHue OUCKPETHOM CilydailHOH BenWYMHBL. 3aKOH
pacipenencHus AUCKPETHON cydaiiHol BennurHbl. Ee uncIoBbIe XapaKTepUCTHKH
Tema 13.5 3agaun maremaTnueckoil | Conep:kaHue y4eOHOro MaTepuaJa 2
CTaTUCTUKU Bapuanuonnsiii psa. Ilonmuron yactor u rucrorpamma. CTaTHCTHUECKHE XapPaKTEPUCTUKHU psizia
Ha0JIr01aeMbIX JaHHBIX
Tema 13.6 CocTaBnenue TabauI u IIpodeccnoHAJBLHO-OPHEHTHPOBAHHOE CO/IEP:KAHME 4
JiarpaMM Ha TPaKTHKe [TepBuuHas 0OpabOTKa CTAaTUCTHYECKHUX JaHHBIX. | 'paduueckoe ux mpeacraBieHue. Haxoxnenue
CPEIHMX XapaKTEPUCTHUK, HAOII01aeMbIX JaHHBIX
B TOM YHcJIe IPAKTHYeCKUEe 3aHATUS 4
IIpaktruueckoe 3anarue Ne 35, 36
CocraBienue TabJIHIl U TUarpaMM IIPH PEHICHUH MIPUKIIaTHBIX 3a7a4
Tema 13.7 Pemenue 3anay. Conep:xanue yueOHOro MaTepuaJia 2
OneMeHTbl KOMOUHATOPHUKH, OnemeHThl KOMOMHATOpUKU. CoOOBITHE, BEPOATHOCTH COOBITHS. CIOXKEHHE M YMHOXKCHHE
CTaTUCTHUKH M TEOPUH BEPOATHOCTEM | BepositHocTell. KonTpossHas pabora Ne 12
CamocTtosiTeqbHast paboTa 00y4aronuxcs 6
CucremaTnyeckas npopaboTKa KOHCIIEKTOB 3aHSATHH, Y4eOHBIX U JOIOJHHUTENbHBIX M3JaHUi. PerieHue pa3nuuHbIX MpodecCHOHANBHBIX
3aJa4; ONpeieIeHue METOI0B M CTIOCOOOB MX PELICHNUs; OlleHKa X 3P PEeKTUBHOCTH U KadecTBa. IIouck, aHaIM3 U OLIEHKA JOMOTHUTEIbHON
WHPOPMAITUH IO COJICP)KaHUI0 YUeOHOT0 MaTepraja u onpeieeHUI0 MpodhecCHOHAIbHO 3HAYMMBIX 3a/1a4.
Pa3nen 14. YpaBHeHUsI H HEPABEHCTBA 26 OK 01., OK 02.,
Tewma 14.1 PaBHOCHIIBHOCTB Coaepxanue yueO0HOr0 MaTepHuaJia 2 OK 03., OK 04.,
ypaBHEHMH 1 HepaBeHCTB. O0mmune PaBHOCMIIBHOCTE ypaBHEHMH U HepaBeHCTB. OmnpeneneHus. OCHOBHBIE TEOPEMBI PaBHOCHIIBHBIX OK 05., OK 06.,
MCTOJIbI PCIICHUA nepexo/iax B ypaBHEHUSIX M HepaBeHcTBax. OOIIME METOJbl pelleHHUsS ypaBHEHHI: MEpexoj OT OK 07.,
paBeHCTBa (PYHKIMI K PABEHCTBY apr'yMEHTOB JUIi MOHOTOHHBIX (DYHKIIHIA, METO] Pa3JIOKCHHUSI Ha IK 2.3.
MHOXHTENH, METOJ] BBEJICHHsI HOBOW IIepeMEeHHOH, (PYHKIIMOHATIbHO-TpadUUIECKUI METOA
Tema 14.2 I'paduueckuii MeTox Coaepxxanue y4eO0HOr0 MaTepuaJia 2
peuIeHus] ypaBHEHU, HEPABEHCTB OO0mre MeTobl PemeHs] HEPAaBEHCTB: MEPEX0l OT CPaBHEHHS 3HAYeHUH (PYHKIHMHA K CPAaBHEHHIO
3HaYCHWH apryMEeHTOB JUIsi MOHOTOHHBIX (YHKIMH, METOJ HHTEPBAIOB, (PYHKIHMOHAIHHO-
rpaduueckuii Metoa. I'paduueckuii MeToJ] pelieHHsl ypaBHEHUM U HEPABEHCTB
Tewma 14.3 YpaBHenus u Coaepxxanue y4eO0HOro MaTepuaJia 4

HEpaBCHCTBA C MOJAYJIEM

Omnpenenenue Monyis. Packpeitue Momyns 1o omnpezneneHuro. Ilpocreiimue ypaBHEHUs U
HEpaBeHCTBA ¢ MoaylieM. llpuMeHeHHe paBHOCHIBHBIX TEPEXOAOB B OMPEIECIEHHBIX THIIAX
YPaBHEHUH M HEPABEHCTB C MOJYJIEM
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Tewma 14.4 YpaBHenus u Coaeprxanue yueOHOr0 MaTepuaJia 2
HEPaBEHCTBA C TTapaMeTpaMHu 3rakoMcTBO ¢ mapamerpoM. [Ipocreiimme ypaBHeHHs 1 HEPABEHCTBA C TAPAMETPOM
Tema 14.5 CocraBnenne u peureane | IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COEPKAHHE 6
npodecCHOoHANBHBIX 3a]a4 C Perrenue TeKCTOBBIX 3324 MPO(eCCHOHATIBLHOTO COJICPKAHUS
MIOMOIIIBIO YPaBHEHUM B TOM 4HCJI€ MPAKTHYECKHE 3aHATHUSA 6
[Ipaktuueckue 3anstus Ne 37, 38, 39
Pemienne TekcTOBBIX 3a/1a4 MPO(HECCHOHATBHOTO COJEPKAHHS
Tema 14.6 Pemrenne 3amaq. Conep:xaHue yueOHOr0 MaTepuaJa 4
VYpaBHEHHS U HEPABEHCTBA OO0u1rie MeToIbl pelIeHUs YpaBHEHHI. Y paBHEHUs 1 HEPABEHCTBA C MOAYJIEM H C apaMeTpaMH. 2
Hrorosoe 3anstue. [loBropenne n3ydeHHbIX TeM. [loaroroBka K sK3aMeHy
B TOM YHCJIe IPAKTHYECKHE 3aHATHUS 2
[Ipaktrueckoe 3anarue Ne 40
OO011rie MeTo/Ibl pellieHUs] YpaBHEHHH. Y paBHEHUS M HEPABCHCTBA C MOAYJIEM M C MapaMeTpaMu
CamocTtosiTeqbHast paboTa 00y4yaronuxcs 6
Cucremarndeckast Ipopa0d0TKa KOHCIIEKTOB 3aHATHI, yUeOHBIX U JOTOTHUTEIHHBIX N3IaHui. Permenne pa3nnyapIX mpodhecCHOHATBHBIX
3a/1a4; onpeeNieHue METOIOB U CITIOCOOOB UX PeIIeHMs; OlleHKa nX 3P PeKTHBHOCTH U KadecTBa. [lonck, aHamm3 u onieHKa
JIOTIOJTHUTENIHOW MH(OPMAIIMH 10 CONEPKAHMIO YUeOHOro MaTepralla M ONpeesICHHI0 MPOecCHOHAILHO 3HAUMMBIX 3a7ad.
IIpomesxyTouHas aTrrecTanus B popMe IK3aMeHa -
Bcero: 410
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3. YCJIOBUA PEAJIN3AIIMM YYEBHOM TUCIHUILIMHBI

3.1. MaTepuaibHO-TeXHUYECKOE o0ecnevyeHne
Jns  peanuzanuu  mporpaMMbl  y4eOHOM JTUCHMIUIMHBI MPEAYCMOTPEHBI  CIIEIYIOLINE
CHelualibHble MOMEUIeHHs: KaOMHEeT MaTeMaTUK{, MOMEIIEHUE IJI1 CaMOCTOSTENbHONH paboThl —
YUTAJIBHBIA 3] OMOJIMOTEKH, OCHAIEHHBIH KOMIBIOTEPAMH C BO3MOXKHOCTBIO TOJKIIOYCHHUS K
MH(OPMALIMOHHO - TEJICKOMMYHUKAIIMOHHOU ceTH «HTepHeT.
O6opynoBaHue kKabMHETa MATEMATHKH:
- IOCa/I0YHbIE MECTa M0 KOJMYECTBY O0YUaIOIINXCS;
- pabouee MecTO IpenoaBaTes;
- KOMIUIEKT Y4eOHO-HarIsAHbIX TOCOOUA;
- KOMIIJICKT 3JICKTPOHHBIX BUACOMATCPUAIIOB,
- 3a/1aHuUs JJ11 KOHTPOJIbHBIX paboT;
- mpoheCCUOHATBFHO OPUECHTUPOBAHHBIC 3a/IaHMS;
- MaTepuasbl IK3aMEHa.
Texnuueckue cpeicTBa 00yUeHUS:
- IEPCOHATBHBIA KOMIBIOTED C JIMLIEH3HOHHBIM MTPOTPAMMHBIM 00€CTIEYeHUEM;
- IPOEKTOP C FIKPAHOM.

3.2. UndopmanuonHoe odecrnieyeHne o0yueHust

Jnis  peanu3auuyd OporpaMMel  OmOauoTeuHbl  (GoHA o00pa3oBaTeNbHOM OpraHu3aluu
YKOMIUJICKTOBAH T€YaTHBIMH W (WJIM) DIEKTPOHHBIMH M3IAHUSMH, PEKOMEHJOBAHHBIMU IS
UCIIOJIb30BaHUS B 00pa30BaTEIbHOM IIPOLIECCE.

3.2.1. OcHOBHBIE ITI€YaTHBIE U3TAHUS

1. boromonos, H. B. Ilpaktuueckue 3anstus mo MaremaTtuke B 2 4. Yacts 1 : yueOHOe
nocoOue st cpeHero npodeccruonanbHoro oopazosanus / H. B. boromonos. — 11-e u3j., nepepad.
u non. — Mocksa : M3natensctBo KOpaiit, 2022. — 326 ¢. — (IIpodeccuonansHoe 00pa3oBaHue).
— ISBN 978-5-534-08799-4. — TekcT : HeMOCPEICTBCHHBIN.

2. boromonos, H. B. [lpaktnueckue 3aHaTUs 1Mo MaTemaruke B 2 4. YacTb 2 : y4yeOHOE
nocoOue st cpeHero npodeccruoHanbHoro oopazosanus / H. B. boromonos. — 11-e u3., nepepad.
u jon. — Mocksa : M3natensctBo FOpaiit, 2022. — 251 ¢. — (IIpodeccuonansHoe 00pa3oBaHue).
— ISBN 978-5-534-08803-8. — TekcT : HemOCpeICTBEHHBIN.

3.2.2. OCHOBHBbIE 3JIEKTPOHHBIEC U3/IaHUS

1. boromonos, H. B. Ilpaktuueckue 3anstus no MaremaTtuke B 2 4. Yacts 1 : yueOHOe
nocobwue ais cpeiHero npodeccuonanbHoro oopazosanus / H. B. boromonos. — 11-e uzna., mepepad.
u pon. — Mocksa : U3narensctBo FOpaiit, 2022. — 326 c. — (IIpodeccuonanproe 0Opa3oBanue).
— ISBN 978-5-534-08799-4. — Tekct : anexTpoHHbIil // OOpa3oBatensHas miargopma HOpaiir
[caiiT]. — URL.: https://urait.ru/bcode/490666 (nara obpamenus: 27.05.2022). — Pexwum gocrymna:
JUIsS aBTOPU3. MOJIb30BATENCH.

2. boromomnos, H. B. [lpakTrueckue 3aHATHS 10 MaTematuke B 2 4. Yactp 2 : ydeOHOE
nocoOue 11151 cpegHero npodeccruonanbHoro oopazosanus / H. B. boromonos. — 11-e uzn., nepepad.
u gon. — Mocksa : U3marensctBo FOpaiit, 2022. — 251 c. — (IIpodeccuonanbproe 06pa3oBanue).
— ISBN 978-5-534-08803-8. — Tekct : snexTponHsblil // OOGpa3oBatensHas argopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/490667 (nara obpamenus: 27.05.2022). — Pexwum mocryma:
JUIS aBTOPH3. MOJIb30BaTENCH.

3.2.3. JlomoJHUTEIbHBIE HCTOYHUKHU

1. Kpemep, H. III. Matematuka ans KoJulemkeidl : ydeOHOe mocoOue Juis CpeaHero
npodeccuonanbHoro obpaszosanus / H. l1I. Kpemep, O. I'. Korcraatunosa, M. H. ®puaman ; mon
penakmuei H. [11. Kpemepa. — 11-e u3z., mepepad. u non. — Mocksa : U3narenscto FOpaiit, 2022.
— 362 ¢. — (ITlpodeccuonanvuoe obpazoBanme). — ISBN 978-5-534-15601-0. — Teker :
AIIEKTPOHHBIN // Ob6pa3oBarenbHas wiatdopma IOpaiit [calT]. — URL:
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https://urait.ru/bcode/509126 (mata obpamenus: 02.06.2022). — Pexxum gocTyma: it aBTOPH3.
MOJIb30BaTENEN.
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4. KOHTPOJIb 1 OHEHKA PE3YJIBbTATOB OCBOEHMUSA

KOHTpOJ'IB U OHEHKa pC3yibTaTOB

YYEBHOU JUCIHUATLIAHBI

OCBOGHHUSI 00IIe00pPa30BATEILHOM  TUCIUTLIMHBI

pacKpbIBalOTCA 4Yepe3 NUCHUUIUIMHAPHBIE Pe3yJbTaThl, HalpaBlieHHbIe HA (OpMUPOBaHHE OOUIMX U
npoeCCHOHATBHBIX KOMIIETEHIIUH 0 pa3/ieiaM U TeMaM COJIepKaHusl yueOHOro 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, MaremaTnueckuii
EATENLHOCTH 4.10 IUKTAHT
MIPUMEHUTEIBHO P 5, Temsr 5.1, 5.2 TT-o/c NunuBuayanbHas
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, CaMOCTOSITEeIbHAS
6.10 IT-o/c, 6.11 padora
P7, Temm 7.1,7.2,7.3,7.4,7.5,7.6,7.7, I1-0/c, 7.8, 7.9, IIpencraBnenue
7.10,7.11,7.12,7.13,7.14,7.15, 7.16 I1-o/c, 7.17 pe3ynbTaToB

P 8, Tems1 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6
P9, Temp1 9.1,9.2,9.3,9.4,9.5

MIPAaKTHYECKUX PA0OT
3amuTa TBOPUYECKUX

P 10, Temsr 10.1, 10.2, 10.3, 10.4 pabot
P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6 IT-o/c, 11.7 3ammura
P12, Temsr 12.1, 12.2 IT-0/c, 12.3, 12.4 WHIUBUIYaTbHBIX
P13, Temnr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, 13.6 IT-o/c, TIPOEKTOB
13.7 KontponbHas paborta
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5, T1-0o/c, 14.6 Brimonnenue
JK3aMEHAI[HOHHBIX
3aJJaHUI
OK 02. Hcrnonb30oBath P 1, Temsr 1.1, 1.2, 1.311-0/c, 1.4,1.5,1.6,1.7 TectupoBanue
COBPEMEHHBIE CPE/ICTBA P 3, Temsr 3.1, 3.2, 3.3 I1-0/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
HHTEPIpETANN 4.10 JIIUKTAHT
HHpOpPMALINH, U P 5, Temnr 5.1, 5.2 TI-o/c WNupuBuayanbHast
HHPOPMALMOHHBIC P 6, Temn 6.1,6.2,6.3,64,6.5, 6.611-0/c,6.7,6.8, 6.9, CaMOCTOSITEIIbHAS
TEXHOJIOTUH IS 6.10 IT-o/c, 6.11 pabota
BBINOJIHEHUS 3a1a4 P7 Temn 7.1,72,73,7.4,7.5,7.6,7.7, I1-0/c, 7.8, 7.9, [IpencraBnenne
pogecCHOHANTBHOM 7.10,7.11,7.12,7.13,7.14,7.15, 7.16 I1-o/c, 7.17 pe3yibTaToB
JIeSITEIbHOCTH P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5 [T-o/c, 8.6 MPAKTUUECKHUX padoT

P9, Tempr 9.1,9.2,9.3,9.4,9.5

3ammTa TBOPUECKUX

P 10, Tems 10.1, 10.2, 10.3, 10.4 pabor
P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 IT-o/c, 11.7 3ammra
P 12, Temsr 12.1, 12.2 TT-0/c, 12.3,12.4 WHMBUIyalbHBIX
P 13, Temsr 13.1, 13.2, 13.3 [T-o/c, 13.4, 13.5, 13.6 T1-o/c, TIPOEKTOB
13.7 KonrponsHas padora
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5, I1-o/c, 14.6 Brimonnenue
9K3aMEHAIIMOHHBIX
3aTaHuiI
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
COOCTBEHHOE P 3, Temn 3.1, 3.2, 3.3 [1-0/c, 3.4 MareMaTuueckuii
npodeccnonansHOe U P4, Temn14.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, 4.8, 4.9, JIHMKTaHT
JIMYHOCTHOE Pa3BUTHE, 4.10 NunuBupayanbHas
IpeAIPUHUMATEIbCKY IO P 5, Temsr 5.1, 5.2 IT-o/c CaMOCTOSITENIbHAS
JIeITEILHOCTD B P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-o/c, 6.7, 6.8, 6.9, pabota
npodeccrnoHaNbHOMI 6.10 IT-o/c, 6.11 [IpencraBnenue
cdepe, HCIOIB30BATH P7,Temm 7.1,7.2,7.3,7.4,7.5,7.6,7.7,11-0/c, 7.8, 7.9, pe3yJIbTaToB

3HaHMUS 10 (PUHAHCOBOH
TPaMOTHOCTH B Pa3INYHBIX
JKM3HEHHBIX CUTYalUsIX

7.10,7.11,7.12,7.13,7.14,7.15, 7.16 II-o/c, 7.17
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4

MPaKTHYECKUX paboT
3aiura TBOPYECKHX
pabor
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P11, Temsr 11.1,11.2,11.3, 11.4,11.5, 11.6 IT-o/c, 11.7 3arura
P 12, Temsr 12.1, 12.2 IT-0/c, 12.3, 12.4 VHUBHUyalbHBIX
P 13, Temsr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, 13.6 TI-o/c, MPOCKTOB
13.7 KonrponbHas padorta
P 14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5, T1-0o/c, 14.6 Brimmonnenue
9K3aMEHAIIMOHHBIX
3aJaHUuN
OK 04. DddexrnBHO P1, Temmr 1.1, 1.2, 1.3 I1-0/c, 1.4,1.5,1.6,1.7 TectupoBanme
B3aMMOJENCTBOBATh U P2, Temr1 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6 YcTHBIH ompoc
paboTaTh B KOJUICKTHBE U P 3, Temn 3.1, 3.2, 3.3 I1-0/c, 3.4 MaremaTnueckuii
KOMaH/Ie P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, 4.8, 4.9, IHAKTaHT
4.10 WupuBunyanscHas
P 5, Temnr 5.1, 5.2 IT-o/c CaMOCTOSITEIbHAS
P 6, Temu 6.1, 6.2,6.3,6.4,6.5, 6.6 IT-o/c, 6.7, 6.8, 6.9, pabota
6.10 IT-o/c, 6.11 [IpencraBnenne
P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7,11-0/c, 7.8, 7.9, pe3ynbTaToB

7.10,7.11,7.12,7.13,7.14,7.15, 7.16 I1-o/c, 7.17
P 8, Tems1 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 8.6

MPaKTUYECKUX padoT
3ammra TBOPUECKUX

P9, Temnr 9.1,9.2,9.3,9.4,9.5 pabor

P 10, Temsr 10.1, 10.2, 10.3, 10.4 3ammura

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

P12, Temnr 12.1, 12.2 IT-0/c, 12.3, 12.4 TIPOEKTOB

P 13, Temnr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, 13.6 IT-o/c, KontponsHas pabora

13.7 Brimonauenue

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5, T1-o/c, 14.6 3K3aMEHAITMOHHBIX

3aJJaHUI

OK 05. OcymuiecTBisTh P1, Temsr 1.1, 1.2, 1.311-0/c, 1.4, 1.5, 1.6, 1.7 TectupoBanue
YCTHYIO U TUCBMEHHYO P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o0/c, 4.8, 4.9, YcTHbli onpoc
KOMMYHHKALIMIO Ha 4.10 Marematuueckuit
rOCyJJapCTBEHHOM $I3bIKE P 5, Temsr 5.1, 5.2 TT-o/c JIUKTaHT
Poccwiickoii @eneparuu ¢ P 6, Temn1 6.1, 6.2,6.3, 6.4, 6.5, 6.6 I1-0/c, 6.7, 6.8, 6.9, WNHnuBuayanbpHast
y4eToM 0coOeHHOCTEH 6.10 I1-o/c, 6.11 CaMOCTOSITENIbHAS
COLIMAJIBHOTO 1 P7, Temn 7.1,7.2,73,7.4,7.5,7.6,7.711-0/c,7.8,7.9, pabota
KyJbTYPHOI'O KOHTEKCTa 7.10,7.11,7.12,7.13,7.14,7.15, 7.16 I1-o/c, 7.17 IIpencraBnenue

P8, Temn 8.1, 8.2, 8.3, 8.4, 8.5 [1-0/c, 8.6 pe3yIbTaToB

P9, Tempr 9.1,9.2,9.3,9.4,9.5
P 10, Tems: 10.1, 10.2, 10.3, 10.4

MIPaKTHYECKUX PadOT
3amunTa TBOPUYECKUX

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6 IT-o/c, 11.7 pabor
P 12, Temsr 12.1, 12.2 TT-0/c, 12.3,12.4 3amura
P 13, Temsr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, 13.6 IT-o/c, WHIVBUIYTbHBIX
13.7 MPOEKTOB
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6 KonTtponbHas pabora
Brmonnenne
9K3aMEHAIIMOHHBIX
3aJJaHMI
OK 06. [IposiBnsiTh P1, Temsr 1.1, 1.2, 1.3 IT-0/c, 1.4, 1.5,1.6, 1.7 TectupoBanue
rpaXk/1aHCKO- P4, Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8,4.9, VYeTHbli onpoc
HaTPUOTHUECKYIO 4.10 MateMaTHuecKkuii
MO3UIHUIO, P 5, Temsr 5.1, 5.2 TT-o/c JIHUKTaHT
JIEMOHCTPUPOBATH P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-o/c, 6.7, 6.8, 6.9, WNunuBuayanpHast
oco3HanHoe nosegenue Ha | 6.10 IT-o/c, 6.11 CaMOCTOsITEIbHAS
OCHOBE TPaTUITIOHHBIX P7, Temm 7.1,7.2,7.3,7.4,7.5,7.6,7.7, I1-o0/c, 7.8, 7.9, pabota
00I1IeYETOBEYECKUX 7.10,7.11,7.12,7.13,7.14,7.15, 7.16 I1-o/c, 7.17 IIpencraBnenue
LIEHHOCTEMH, B TOM YHCJIE C P&, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pEe3yNbTaTOB

y4eTOM TapMOHH3AIHN
MEKHAIMOHAJIBHBIX U
MEXKPETUTHO3HBIX
OTHOIICHHUH, TPUMEHSThH
CTaH/aPTHI
AQHTUKOPPYIIHOHHOIO
MOBEJCHUS

P 14, Tems 14.1, 14.2, 14.3, 14.4, 14.5 TT-o/c, 14.6

MPaKTUIEeCKHUX padoT
3amunTa TBOPYECKUX
pabor

3ammra
WHIUBUIYJTbHBIX
IIPOEKTOB
KonrpossHas pabota
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Brmmonnenue

9K3aMEHAIIMOHHBIX
3aJJaHUI
OK 07. ConeiicTBOBaThH P1, Temsr 1.1, 1.2, 1.3 11-0/c, 1.4, 1.5, 1.6, 1.7 TectupoBanue
COXPaHEHUIO P2, Temnr 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6 VYerHblii onpoc
OKpYXKalollei cpensl, P 3, Temur 3.1, 3.2, 3.3. I1-o/c, 3.4 MareMaTuueckuii
pecypcocOepexeHuto, P4, Tempr 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-0/c, 4.8, 4.9, JIUKTaHT
MIPUMEHSTH 3HAHUS 00 4.10 WupuBunyanpcHas
W3MCHCHUH KJIMAaTa, P 5, Temnr 5.1, 5.2 IT-o/c CaMOCTOSITECIIHbHAS
TIPHUHITAIIEL OepesKITUBOTO P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-o/c, 6.7, 6.8, 6.9, pabora
MIPOM3BOJICTBA, 6.10, IT-o/c, 6.11 [IpencraBnenne
3¢ (exTHBHO IEeHCTBOBATH P7, Temm 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-0/c, 7.8, 7.9, pe3yIbTaToB

B YpE3BBIYANHBIX

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

MIPAKTHIECKHUX paboT

CUTYaLUsAX P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6 3amura TBOPUYECKUX
P9, Temr1 9.1,9.2,9.3,9.4,9.5 pabot
P 10, Temsr 10.1, 10.2, 10.3, 10.4 3amura
P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 IT-o/c, 11.7 WHUBUyalbHBIX
P 12, Temsr 12.1, 12.2 IT-0/c, 12.3,12.4 MIPOEKTOB
P 13, Temsr 13.1, 13.2, 13.3 [T-o/c, 13.4, 13.5, 13.6 [1-o/c, | KoutpossHas pabora
13.7 BrimosHeHue
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c, 14.6 3K3aMEHAIIHOHHBIX
3aJaHUuN
TIK 2.3. KonTponuposatb P 1, Temsr 1.3 IT-o/c TectupoBaHnue
Y OLICHUBATh KaYeCTBO P 2, Temsr 2.5 IT-o/c VYeTHbIH onpoc
BBITIOJTHSAEMBIX PadoT P 3, Temsr 3.3. IT-o/c MaremaTrueckuii
P 4, Temur 4.7 TI-0/c IUKTAHT
P 5, Temur 5.2 TI-0/c NunuBuayanbHas
P 6, Temnr 6.6 IT-o/c, 6.10 IT-o/c CaMOCTOSTEIbHAS
P 7, Temur 7.7 II-0/c, 7.16 T1-o/c pabota
P 8, Temsr 8.5 IT-o/c IpencraBnenue
P 11, Temsr 11.6 I1-o/c pe3ynbTaToB

P 12, Temnr 12.2 IT-o/c
P 13, Temnr 13.3 IT-o/c, 13.6 I1-o/c
P 14, Temnr 14.5 IT-o/c

MPaKTHIECKUX padboT
3ammTa TBOPUECKUX
pab6ot

3amura
WHAWBUATYATBHBIX
TIPOEKTOB
Kontponsnas pabora
Brimonaenne
JK3aMEHAI[HOHHBIX
3aJIaHUM
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