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1. O0mas xapakTepucTHKa padoyei mporpaMmmal 0011e00pa3oBaTeIbHON TUCHUIIJIMHBI
«MartemaTnka»

1.1. MecTto IMCHUILVIMHBI B CTPYKType mNpodecCHOHAIBLHOI 00pa3oBaTeJbHOI
nporpammsbl CII1O:
O61meobOpa3oBaTenibHasg AUCHUIUIMHA «MaTemaTuka» sBIseTCS 00s3aTeNIbHOM Y4acThio
00111e00pa30BaTEIBLHOTO IHUKJIa 00pa3oBaTeIbHOM mporpaMmbl B cootBeTcTBUU ¢ PI'OC 15.01.05
CBapmuk (py4Hoii 1 YAaCTUYHO MEXaHU3UPOBAHHON CBAPKU (HAILUIABKH).

1.2. I_IeJ'II/I U IINIAHUPYEMBIC PE3YJbTAThI OCBOCHUSA TUCHUIIINMHBI:

1.2.1. Heap AMCHUILIHHBI

Copepxanue mporpaMMmbl  00IIe0O0pa3oBaTeIbHOW  JUCHMILTUHBL — «MartemaTtukay
HAIPAaBIIEHO HA JIOCTH)KEHUE PE3yJIbTaTOB €€ U3yUeHUsl B cCOOTBeTCTBUU ¢ TpeboBanusamMu OI'OC
COO c¢ yuerom mpodeccuonanphoii Hanpasiennoctu ®I'OC CIIO.

1.2.2. Tlnanupyemble Ppe3yJabTaThbl OCBOEHHMsI 0011e00pa30BaTeIbHON JUCHHMIIMHBI B
coorBercTBUH ¢ PI'OC CIIO u Ha ocHoBe ®T'OC COO
Oco0oe 3HaueHue IUCHUIUIMHA nMeeT npu popmupoBanuu u pa3sutuu OK u I1K .



O01mue KoOMIIeTeHINHA

Ilnanupyembie

pe3yJbTaThl 00yUYeHust

Oo0mue

I[ncumumﬂapnme

OK 01. Beibupats
CIIOCOOBI pelIeHHs 3a/1a4
podeccnoHaTBEHOM

e TeIbHOCTH
[PUMEHUTEIIBHO

K Pa3JINYHBIM KOHTCKCTaM

- TOTOBHOCTb K Tpyay, OCO3HAHNEC NCHHOCTU MAaCTCPCTBA,

TPYIOJIO0HE;

- TOTOBHOCTH K aKTUBHOM JIeATSIIFHOCTH
TEXHOJOTHYECKOM W COUMAJIBHOM  HAIpPaBICHHOCTH,
CIIOCOOHOCTD WHUIUUPOBATD, IJIAaHUPOBATh "

CAaMOCTOSITEIILHO BBINOJIHAT TAKYIO JCSITEIbHOCTD;
- MHTEpeC K pa3IndHbIM chepam IpodheCcCHOHATBLHOM
1eITENBHOCTH,
OBiageHue YHUBEPCATbHBIMU y4eOHBIMHY|
ITO3HABATCIIbHBIMHA HeﬁCTBHﬂMHI

a) 0a30BBIC TOTUUECKHUE ICUCTBUS:

- CaMOCTOSITENTEHO (DOPMYJTHPOBATh U aKTyaJU3HPOBATH

po0OIeMy, pacCMaTpUBATh €€ BCECTOPOHHE;

- YCTaHaBIMBATh  CYIICCTBEHHBIH  NpPHU3HAK  HIIH
OCHOBaHMS JIII  CpPaBHEHUs, KilacCUDUKAIUK U
0000IICHHS;

- OIpCACIIATh LECINU NCATCIBHOCTHU, 3a/1aBATh apaMETPhI
1 KPUTCPUHN UX JOCTUKCHUAA,

BBIABJIAATH 3aKOHOMCPHOCTH W IPOTHBOPECUYHA B

[paccMaTpUBAEMbIX SIBJICHUAX;

BHOCUTBb KOPPEKTHBBI B JACATCIBHOCTb, OLICHUBATH
COOTBCTCTBUC PEC3YJIbTATOB ILECJIAM, OILCHUBATL PHCKH

[MOCJIEICTBUI ACATCIIBHOCTH

-BJIaJIETh METOAAMHU JJOKA3aTENIbCTB, AITOPUTMAaMU PELICHUS
Bagad; ymMeHue (GopMyIupoBaTh ONpeaeIeHHs, aKCHOMBI U
TEOPEMBI, IPUMEHSTH UX, IPOBOJIUTH J10Ka3aTEIbHbIC
[paccy/1I€HUsI B X0JI€ pELICHMs 3a/1a4;

- YMETh ONEPUPOBATH MOHSATUSMU: CTETIEHb YHCIIA, IOTapu(pM
UUCIIa; YMEHHE BBINOIHATH BHIYMCICHUE 3HAUCHUN 1
peoOpa3oBaHus BEIPAXKEHHM CO CTETIEHSAMU U Jlorapudmamu,
npeoOpazoBaHus APOOHO-PAMOHAIBHBIX BBIPAXKEHHIH;

- YMETb ONIEPUPOBATH MOHATUSIMU: PALIMOHAJIBLHBIE,
ppalliOHANIbHBIE, TOKA3aTeNIbHbIE, CTEIICHHBIE,
lorapu@mMuuecKue, TPUrOHOMETPUYECKUE YPaBHEHUS U
HEpaBEHCTBA, UX CUCTEMBI;

- YMETh OIEPUPOBATh MOHATUAMU: QYHKIHS, HETIPEPHIBHAS
(yHKIMS, TPOU3BOIHASL, IEPBOOOpaA3HAas, ONpeAeIeHHBbIH
MHTETpaJl; yMETh HAXOIUTh IPOU3BOAHBIE DJIEMEHTAPHBIX
(YHKIMH, UCTIONB3Ysl CIIPABOYHBIE MaTepHAaIIbl; UCCIIEI0BATh B
MPOCTEHUIINX clyyasiX (YHKIIMA HA MOHOTOHHOCTb, HAXO/AUTh
HanOOJbIINE U HAUMEHbIINE 3HaYeHUs PYHKIINI; CTPOUTH
rpadvKu MHOTOWIEHOB C UCIIOJIb30BAHUEM arapara
MaTEeMaTHYeCKOro aHaJIn3a; MPUMEHATh MPOU3BOAHYIO ITPU
[pEIIeHNH 3a]]a4 Ha JABM)KEHUE; pelaTh MPaKTUKO-
OpPUEHTHUPOBAHHBIE 33/1a4M HAa HAUOOJIbIINE U HAUMEHbIINE
3HAUEHUS, HA HAXOXACHNUE ITyTH, CKOPOCTH U YCKOPEHUS;

pa3BHUBATb KPCATUBHOC MBINUICHUC TIpU PCHICHUU

- YMCTL OIICPpUPOBATH MOHATUAMU: pallUOHAIIbHAA (py'HI(I_II/I}I,




PKU3HEHHBIX Tpo0IeM
0) 6Oa30BBIC UCCIICIOBATEILCKHUE JICHCTBYS:

BIIQJICTh HABBIKAMHU Y4eOHO-UCCIIEOBATEILCKON H

MPOCKTHON  JEATEIBHOCTH, HAaBBIKAMH  pa3pelIeHUs]
po0Jem;

- BBUIBJIATh ~ NPUYHMHHO-CIICJICTBCHHBIC  CBSI3H U]
AKTyaJM3UpOBaTh 3a/ady, BBIJBUTATh THIIOTE3Y €€

pELICHUs, HAXOAWTb apPryMEHThl Ul JIOKa3aTelIbCTBA)
CBOMX YTBEP)KICHUM, 3a/1aBaTh IIapaMEeTpbl U KPUTCPHUU
[pELICHUS;

- AHAJIM3UPOBATH IIOJYYECHHBIC B XOJ€ pEUICHUs 3a1adu
[PE3yabTaThl, KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTS,
[IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSAX;

YMETb IIEPEHOCUTH 3HAHHUS B IIO3HABATEIBHYIO WU

[IPAKTUYCCKYIO obnactu KU3HCACATCIIBHOCTH,

- YMETh MHTETPHPOBATH 3HAHMS M3 Pa3HBIX MPEIMETHBIX|
o0JIacTen;

- BBIJIBUI'aTb HOBBIC H]ICH, HpennaraTb OpI/IFI/IHaJIBHI)IG
IMOAXOObI 1 peIHeHI/ISI;

1 CIIOCOOHOCTh MX HCIIOJIB30BaHUS B ITO3HABATEILHON U
COLIMANILHOM MPaKTUKE

noka3zaTenbHast QyHKIH, cTerneHHast pyHKIus,
nmorapupmudeckast GyHKLIUs, TPUTOHOMETPHUYECKUE (PYHKITUH,
oOpaTHbIe PYHKINHU; YMEHHE CTPOUThH TPAPUKH U3YIEHHBIX
(yHKIMH, UCII0JIb30BaTh I'paMKU MPU U3YUEHUH NIPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHNH 3a/1a4 U3 JPYTUX y4eOHbIX
[PEIMETOB U 3a]]au U3 peaJIbHOM XKU3HH; BhIpaXaTh GopMyIaMu
3aBHCUMOCTH MEX/ly BEJITUUYNHAMU;

- YMETh pelIaTh TEKCTOBBIC 331a4H Pa3HbIX TUIIOB (B TOM YHCIIE
Ha MMPOLEHTHI, JOJH U YacTH, Ha JBU)KEHUE, paboTy, CTOUMOCTh
TOBApOB U yCIYT, HAJIOTH, 33/1a41 U3 00JIaCTH YIPaBICHUS
ITMYHBIMA M CEMEHHBIME (DMHAHCAMU); COCTABIISITh BEIPAKECHUS,
YpaBHEHHsI, HEPAaBEHCTBA U X CHCTEMBI TI0 YCIOBHUIO 3aauH,
MCCIIeI0BaTh MOJyYEHHOE PEIleHHE U OLEHUBATh
[PaB/I0110I00HOCTh PE3YJIbTAaTOB;

- YMETb ONIEpPUPOBATH MOHATHAMM: CpeHEe apu(PMETHUECKOE,
MesnaHa, HauOoJiblllee M HAaMMEHbIIee 3HaYeHUs, pa3Max,
cTiepcusi, CTaHAapTHOE OTKJIIOHEHHE YMCIIOBOTO Habopa; yMeTh
M3BIIEKATh, MHTEPIPETHPOBATH HHPOPMALIUIO, TIPEICTABICHHYIO B
Ta0auIax, Ha quarpaMmax, rpadukax, oTpakarolryr CBONCTBA
[pEaTbHBIX MPOIECCOB | SBJICHHUI; IPEACTABISATH HHPOPMALIHIO C
MIOMOILBIO TaOJIMI U TUarpaMM; UcciaeloBaTh CTATUCTHYECKUE
[TaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM IpadMuecKuX METOJI0B U
HIIEKTPOHHBIX CPEJICTB;

- YMETb ONEPUPOBATH MOHATHIMMU: CIIy4alHBIN ONBIT U CIy4aiiHOE
COOBITHE, BEPOSITHOCTD CITYYallHOTO COOBITHS; YMEHHE BBEIUYUCIISATH
BEPOSITHOCTH C UCTIOIB30BaHUEM I'padUIeCKUX METO/IOB;
MPUMEHSTH (POPMYIIBI CITOKEHUST 1 YMHOKCHHUST BEPOSITHOCTEH,
KOMOMHATOpHBIE (GaKThl U (HOPMYIIBI IPU PEILICHUH 3a4a4;
OLIEHUBATh BEPOSTHOCTH PEATIbHBIX COOBITUI; 3HAKOMCTBO CO
CllydaiiHBIMHU BEJTMUMHAMM; YMEHUE TIPUBOIUTH TPUMEPHI

IIPOABJICHUS 3aKOHA OOJIBIIIMX YHCEIl B MNPpUPOAHBIX U




0OI1IECTBEHHBIX SBIICHUSAX;

- YMETh OIEPUPOBATH MOHATUSMU: TOUYKA, MPSIMasi, TNIOCKOCTb,
[IPOCTPAHCTBO, IBYTPAHHBIN yTOJI, CKPEIIUBAIOIINECS TPSIMEIE,
apauIeIbHOCTD U TEPIECHINKYIIPHOCTD MPSIMBIX M IJIOCKOCTEH,
YTOJI MY PSIMBIMH, YTOJI MEXKY MPSMOU U TUIOCKOCTBIO, YTOJI
MEK]Ty TNIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
[PACCTOSIHUE MKy MPSAMBIMH, PACCTOSTHUE MEXKY IJIOCKOCTSAMU;
[YMEHHUE MCIIOJIH30BaTh NP PEIICHUH 3a]1a4 U3yYeHHBIC (DaKThI U
TeOPEMBbI INIAHUMETPUHN; YMEHHE OIICHUBATH pa3Mepbl 00BEKTOB
OKPYKAFOIIETr0 MUPA,

- YMETh OIEPUPOBATH MMOHATUSIMHU: MHOTOTPAHHUK, CEYCHHE
MHOTOTPaHHHKA, KyO0, ImapauiesIeuIie]], Mpu3Ma, miupaMu/ia,
(burypa u MoBEpXHOCTh BpaIllEHHUsI, IWINHAP, KOHYC, map, cdepa,
ceueHusl (pUTYpBI BpallleHHUs, INIOCKOCTbh, KaCaroIIasicsi Cepsl,
[MJIMH/IPA, KOHYCA, TUIOIIA b IIOBEPXHOCTH MTUPAMUJIBI, IPU3MBI,
KOHYcCa, IIMIIMHPA, TUI0aas chepbl, 00beM Kyoa,
MPSMOYTOIBHOTO TIapaUIeIICTUIIe/Ia, TUPAMUIBI, IPU3MBI,
[MIAH]IPa, KOHYyCa, IIapa; YMEHHE U300paxkaTh MHOTOTPAaHHUKH U
[MOBEPXHOCTH BPAIICHUS, UX CEYCHHUS OT PYKH, C TTIOMOIIHIO
YePTEIKHBIX HHCTPYMEHTOB H AJICKTPOHHBIX CPEJICTB; YMEHUE
[pacro3HaBaTh CHMMETPHIO B TIPOCTPAHCTBE; YMEHUE
[pacro3HaBaTh MPaBUIbHBIE MHOTOTPAHHUKH;

- YMETh ONIEPUPOBATH MOHSATUSMU: IBIKEHUE B TIPOCTPAHCTRBE,
Mo100HbBIE GUTYPHI B IPOCTPAHCTBE; UCTIOIH30BaTh OTHOIIICHUE
o iel moBepxHocTel 1 00bEMOB MOI0OHBIX (GUTYp HpU
[PEIICHNUH 33]1aY;

- YMETh BBIYUCIIATH TEOMETPHUSCKHE BEJIMYNHBI (JJIMHA, YTOJI,
MJI011a/1b, 00BEM, ILIOMIAAb IIOBEPXHOCTH ), UCTIONB3YS H3yUCHHBIC
(hOpMYyJIBI 1 METOJIBI;

- YMETh ONEPUPOBATH MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpIUHAT, KOOPJIUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,




CKaJISIPHOE MPOU3BEIEHUE, YTOJI MEX1y BEKTOPaMHU, CyMMa
BEKTOPOB, IIPOU3BEICHNE BEKTOPA HA YKCIIO; HAXOIUTH C
[TOMOIIIBIO N3YYEHHBIX (POPMYIT KOOPIMHATHI CEPEIMHBI OTPE3Ka,
[PACCTOSIHUE MEXY IByMSI TOUKAMU;

- YMETbh BBIOUPATh MOAXOIAIINN U3YUSHHBIH METO ISl pELLICHUS
3aJa4u, paclo3HaBaTh MaTeMaTu4eckue GakThl U
MaTeMaTHYeCKUE MOJIEIH B IPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHNUE IPUBOJUTH IIPUMEPDI
MaTEMaTUYECKUX OTKPBITHA POCCUICKON U MUPOBOU
MaTEMaTUYECKON HAyKH.

- YMETb OIIEPUPOBATH MIOHATHIMU: ONPEIEICHUE, AKCUOMA,
TeopeMa, CIIEACTBHUE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO,
[paBHOCWIIbHBIE (POPMYIIMPOBKH; YMEHHE (POPMYIUPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHUE, IPUBOJUTH
[IPUMEPBI U KOHTPIIPUMEPBI, HUCII0JIB30BATH METO.L
MaTEMAaTUYECKON UHIYKIMH; IIPOBOJUTD JOKa3aTeIbHbIC
[pacCy>KJICHHsI IPH PELICHUH 3a7a4, OLIEHUBATH JIOTHYECKYIO
[IPAaBUIIBHOCTB PACCYKICHUM;

- YMETh OIEpUPOBATh MOHATUSMU: MHOKECTBO, ITOJIMHOKECTBO,
OIEepALMK HAJl MHOXKECTBAMHU; YMEHHE HCIIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN anmnapar JJis ONMCAHNS PEAJIbHBIX IIPOLECCOB U
SIBIICHUI MTPU PELIEHUH 3a/1a4, B TOM YHCIIE U3 APYTUX yUEOHBIX
[IPEIMETOB;

- YMEThb ONEpUPOBATH MOHATHIMU: Tpad, CBA3HBIHN rpad, 1epeso,
LUKJI, Tpad Ha MJIOCKOCTH; YMEHHUE 3aJ]aBaTh U OMUCHIBAThH Ipadbl
[Pa3TMYHBIMU CIIOCO0AaMU; UCIIOIB30BaTh Tpadbl IPH PELICHUN
3a1ad;

- YMETh CBOOOJIHO ONEPUPOBATh MOHATUSIMU: COYETAHHE,
[epecTaHOBKa, YUCIIO COUETAHUH, YUCIIO NTEPECTAaHOBOK; OMHOM
HpioTOoHA; yMeHUE MPUMEHSATh KOMOMHATOPHBIE (PaKThI U

PACCYKACHUS JIsA pCIICHUSA 3a4a4;




-yMETh ONEPUPOBATH MOHATUSIMH: HATYpaJbHOE YUCIIO, LIEJI0e
4YKCII0, OCTATOK 10 MOJYJIIO, PAllMOHAIBHOE YUCIIO,
MppaOHAIEHOE YHCII0, MHOXKECTBA HATYPAJIbHBIX, I[EIBIX,
[pallMOHANIbHBIX, ACHCTBUTEIbHBIX YMCEN; YMEHUE HCII0JIb30BaTh
[PU3HAKU AETMMOCTH, HAUMEHBIINN OOIIUI 1eNUTeNb U
HalMeHblIee o0l1ee KpaTHOe, allropuT™M EBKiIna npu peleHun
3a]1a4; 3HAKOMCTBO C PAa3JIMYHBIMU O3ULIMOHHBIMU CHCTEMaMHU
CUMCIICHUS;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATUSMU: CTENIEHD C IEJIBIM
[oKa3aTesieM, KOpeHb HaTypalbHON CTENIEHU, CTENEHD C
[pAaIIMOHAEHBIM TTOKA3aTeNIeM, CTETICHb C IEHCTBUTEIHHBIM
(BEIIeCTBEHHBIM) TTOKA3aTeeM, JJorapudM Juciia, CHHYC,
KOCHHYC U TAHT€HC IPOM3BOJIBHOIO YHCIIA;

- YMETb ONEPUPOBATH MOHATHAMMU: TOKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPABHEHU I
1 HEPABEHCTB, PABHOCHIJIBHOCTh YpaBHEHUH, HEPABEHCTB U
CUCTEM, pallMOHaJIbHbIE, UPPALIMOHAIbHBIE, I0Ka3aTEIbHbIE,
CTENEHHbIE, JJorapuPpMHUUECKHUEe, TPUTOHOMETPUUYECKUE
YpaBHEHHUsI, HEPAaBEHCTBA U CHCTEMBI; YMEHHUE peliaTh YpaBHEHUS,
HEPaBEHCTBA U CHCTEMBI C IIOMOMIBIO Pa3IMYHBIX TPUEMOB;
[peraTh ypaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpoM;
[PUMEHSATh YpaBHEHHsI, HEPAaBEHCTBA, X CUCTEMBI JJISl pEIIeHUS
MaTeMaTHYeCKUX 3aJ1au M 3a/1a4 U3 Pa3IUYHbIX 00JacTel HayKu U
[peabHOMN KU3HU;

-yMeTh CBOOO/IHO ONEpUPOBATh MOHATUAMU: TpaduK QPyHKINH,
oOpaTHast PyHKINS, KOMIO3UIUS QYHKINH, TMHEWHas QyHKIUS,
KBaJpaTU4Hasl GYHKINS, CTENeHHAsT (YHKIIHS C TIETBIM
[oKazaresjaeM, TPUroHOMeTpuyeckue GyHKIUN, 0OpaTHbIE
TPUTOHOMETPHUECKUE (PYHKIINH, TOKa3aTeIbHas U
iorapupmuyeckas GyHKLUUU; YMEHHE CTPOUTH TpaduKu
(yHKIMH, BBITIOTHATH TpeoOpa3oBaHus TpapuKoB QyHKIIHIA;




YMEHHUE MCIIOh30BaTh rpauKu GYHKIUH TSI M3y4SHUS
[IPOLIECCOB M 3aBUCUMOCTEN MPU PELICHUU 3a/1a4 U3 APYTUX
[y4eOHBIX TIPEIMETOB U U3 PEAIbHOM JKU3HH, BRIPAKATH
(hopMyIaMy 3aBUCUMOCTH MEXKy BETMUUHAMU;

yMEHHE CBOOOTHO ONIEPUPOBATH MOHATHIMH: Y€THOCTh (DYHKIIUHY,
MEePUOANYHOCTD (PYHKIIMU, OTPAaHUYEHHOCTh (QYHKIIUH,
MOHOTOHHOCTH (DYHKIIHH, SKCTpeMyM (yHKIIUU, HAaUOOJIbIIIee U
HauMEHbBIIIee 3HAUYCHUS (PYHKIIMH HAa TPOMEKYTKE; YMCHHE
MIPOBOJIMTH UCCIICIOBaHNE (DYHKIINH;

YMEHHUE HCIIOJI30BaTh CBOMCTBA M rpauKu QyHKITUH JIIs
[PELLICHNS] YPABHEHHI, HEPABEHCTB U 33/1a4 C IMapaMeTpaMu;
M300pakaTh HA KOOPAMHATHON IJIOCKOCTH MHOKECTBA PEIICHUI
YpaBHEHU, HEPABEHCTB U UX CUCTEM;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU:
MOCIIEI0BATEIbHOCTh, apu(MeTHIecKas Mporpeccus,
reoMeTpHuuecKas mporpeccusi, 0eCKOHEYHO yObIBArOIIAs
reoMeTpruyecKast IpOrpeccus; YMEHHE 3a/1aBaTh
[MOCIEI0BATEIBHOCTH, B TOM YUCJIE C TOMOIIBIO PEKYPPEHTHBIX
popmyu;

- YMETb ONEPUPOBATH MOHATUSIMHU: HEMPEPHIBHOCTH (DYHKIINH,
ACUMITOTHI rpaduka PyHKIMH, TIEpBasi U BTOpast MPOU3BOTHAS
(YyHKIIUU, TEOMETPUYECKHUI U (PU3MUECKUN CMBICT TPOU3BOIHOM,
nepBooOpa3Hasi, onpeaeIeHHbIH HHTETpall; yMEHHE HaXOAHUTh
ACUMITOTHI rpadka PYHKIMH;, YMEHUE BBIYUCISATH TPOU3BOTHBIC
CYMMBI, TIPOU3BEICHUS, YACTHOTO ¥ KOMIIO3UIINU (DYHKITHH,
HaXxOJUTh YpaBHEHHE KacaTebHOU K rpaduKy QyHKINH;
[YMEHHUE UCIOIb30BaTh MPOU3BOIHYIO JIJIsI UCCIIEIOBAHUS
(byHKIMA, 1711 HAXOXKIECHUS HAaUTyUIlIero PEIIeHHs B
[PUKJIAIHBIX, B TOM YHCIIE COUUAIBHO-DKOHOMUYECKUX U
(hu3MUeCKUX 3a7a4ax, I OMPEeNIeHUs] CKOPOCTH U YCKOPEHUS;
HaXOUTh IUTOMIAAN U 00BEMBI (PUTYp C ITOMOIIIBIO UHTETpaa;




[IPUBOJUTH IPUMEPBI MATEMATHUECKOTO MOJIEITMPOBAHUS C
MoOMOIIbI0 A pepeHInanbHbIX YpaBHEHUH;

- YMETb OIIEPUPOBATH IIOHATUAMU: KOMILJIEKCHOE YHCIIO,
COIIPSKCHHBIE KOMIUIEKCHBIE YNCIIA, MOYJIb U apTyMEHT
KOMILIEKCHOT'O YHCIIa, (popMa 3aIUCH KOMIUIEKCHBIX YnCell
(reoMeTpHYeCcKasi, TPUTOHOMETPUYECKas U alreOpandeckas);
YMETb IPOM3BOAUTH apHU(PMETHUECKHE IEHCTBUS C
KOMIIJIEKCHBIMU YHMCJIAMU; IPUBOJUTH IIPUMEPHI UCTIOIb30BaAHUS
KOMILJICKCHBIX YHCEIL;

- YMETh CBOOOJIHO ONIEPUPOBATh MOHATUSMU: CPEHEE
apudmeTnueckoe, Mearana, HauOOJIbIIee U HAMMEHBIIIEe
3HA4YCHMs, pa3Max, JUCIIEPCHs, CTAHIAPTHOE OTKIOHEHHE JUIS
ONMCAaHUs YUCIOBBIX IaHHBIX; YMEHHUE UCCIIE0BATD
CTATUCTUYECKUE JIaHHBIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadu4ecKuX METOJIOB U 3JIEKTPOHHBIX CPEICTB; rpaduuecKu
1ICCIIeI0BaTh COBMECTHBIE HAOJIIOICHHSI C IOMOIIBIO IarpamMm
[paccenBaHMs U JIMHEWHOW PErpeccuy;

- YMETh HaXOJIUTh BEPOATHOCTH COOBITHI C MCIOJIB30BaHUEM
rpadUyecKuX METO/I0B; IPUMEHSTh JUIsl pelieHus 3a1a4 (popMyIbl
CIIOKEHMSI U YMHOXKEHUS BEpOSITHOCTEHN, (OPMYJITy TTOTHON
BEPOSTHOCTH, popMyiy bepHyim, komOuHaTopHbIe (haKThl U
(bOopMyJIBI; OLIEHUBATh BEPOSITHOCTH PeaIbHBIX COOBITHI; yMEHHE
OIIEpUPOBATh NOHATUAMU: CIIy4alHasi BEIMYMHA, PACIIPENCICHUE
BEPOSATHOCTEM, MATEMAaTUYECKOE OXKUAHUE, TUCIIEPCHS U
CTaH/IapTHOE OTKJIOHEHHE CITy4YailHON BEeIHUYMHBI, QyHKINUN
[pactpeiesIeHnsl U INIOTHOCTHA PaBHOMEPHOTO, MTOKA3aTEIBHOTO U
HOPMaJIBHOTO PacIpeAesIeHA; YMEHHE UCII0Ib30BaTh CBOWCTBA
M3yYEHHBIX paclpeiesIeHn sl peIeHns 3a/1a4; 3HAKOMCTBO C
MOHATUSMU: 3aKOH OOJIBLINX YUCEIl, METO bl BEIOOPOUHBIX
MCCIIEI0OBaHMM; YMEHUE PUBOAUTH IPUMEPHI IPOSIBICHUS 3aKOHA
OOJIBIIINX YKCEJ B IPUPOAHBIX M OOLIECTBEHHBIX SBICHUAX;




- YMETh CBOOOTHO OTIEPHPOBATH MOHATHUAMH: TOUYKA, MIPsMas,
[IJI0CKOCTh, IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUHN YTOll,
NIBYI'PAaHHBIN yIOJI, TPEXTPAaHHBIA yroJl, IepeceKaromuecs,
[apaJuIeIbHbIE U CKPEILNUBAIOIINECS IIPSAMBIE, 1aPAJIEIBHOCTD U
[EPIICHIUKYJIAPHOCTD MIPSIMBIX U IIJIOCKOCTEH, YyTOJI MEXIy
IIPSIMBIMH, YTOJI MEKIY MIPSIMOU U INIOCKOCTBIO, YTOJ MEKIY
[UIOCKOCTSIMHU; YMEHHUE UCIIOIb30BaTh IIPU PELICHUM 3a/1a4
M3Y4YCHHBIC (baKTBI 1 TCOPCMBI INTAHUMCTPUH; YMCHUC OLICHHUBATDH
[pa3zMepbl 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE ONIEPUPOBATh
MMOHATHUAMU: MHOT'OI'PaAHHUK, CCUCHUC MHOI'OI'paHHUKaA,
NpaBUIBHBII MHOTOTPAaHHUK, IPU3Ma, TUpamMuaa, purypa u
MOBEPXHOCTH BpalleHUs, IIWIMHAP, KOHYC, map, cepa, pazBepTka
[IOBEPXHOCTH, CEUEHUS KOHYCa U LIMJIMH/PA, [1apaJlIeIIbHBIE OCU
WJIM OCHOBAHUIO, CEYEHHUE 111apa, MIIOCKOCTh, Kacarolascs cepsl,
LWIMHIPA, KOHYCa; YMEHHE CTPOUThH CEUEHNE MHOTOTPAHHHUKA,
M300pa’kaTb MHOTOTPAHHUKH, (PUTYPHI U TOBEPXHOCTHU BpAICHUS,
MX CCUCHUS, B TOM YHCJIC C ITIOMOIIBIO 3JICKTPOHHBIX CPCACTB,
[yMEHHE PUMEHSATh CBOMCTBA TEOMETPUUYECKUX PUTYD,
CaMOCTOSITENILHO (POPMYJIUPOBATh ONPEAEIECHUS N3y4aeMBbIX
(buryp, BHIABUTATh TMIIOTE3bI O CBOMCTBAX M MPU3HAKaX
reoMeTpruecKuX (puryp, 000CHOBBIBATh UM OMPOBEPIaTh MX;
[YMEHHE POBOJUTH KJIacCU(UKALUIO (GUTYp MO pa3IMYHbIM
[PU3HAKaM, BBIIIOJIHATh HEOOXOIMMbIE IOTIOTHUTENIbHBIE
[TIOCTPOCHHS;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATHAMU: IIOMAAL PUTYPBI,
00beM (pUTypHI, BETUYHHA YTJIa, PACCTOSTHUE OT TOYKH JI0
UIOCKOCTH, PACCTOSHUE MEXKAY IIPSIMBIMU, PACCTOSIHUE MEKIY
MI0CKOCTSIMU, IUIOIIAbL Cephl, IIIOLIalb MOBEPXHOCTH
UpaMUbl, IPU3MBI, KOHYCa, LWIMHIpPA, 00beM KyOa,
[IPSIMOYTOJIBHOTO MTapaJuleIICUIIea, TUPaMUIbL, IPU3MBI,
LIAJIMHPA, KOHYCA, 11apa; YMEHUE HaXOAUTh OTHOLLIEHUE
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00BEMOB MOAOOHBIX QUTYD;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU: JIBIKCHHE,
[apajyIesIbHbIN IEPEHOC, CUMMETPHS Ha IJIOCKOCTH U B
[IPOCTPAHCTBE, IOBOPOT, peodpazoBaHKe 000U, 0100HbIE
(burypbl; yMeHHue paclo3HaBaTh paBHbIE U 110100HbIE QUTYDBI, B
TOM YHCJI€ B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMEHUE
MICII0JIb30BaTh NT€OMETPUYECKHE OTHOLICHUS, HAXOIUTh
reOMETPUYECKUE BETUYMHBI (JJIMHA, YT, TUIOIaab, 00beM) IpU
[PEILICHHH 33249 U3 APYTHX YYEOHBIX IPEIMETOB U U3 PeaIbHON
PKU3HU;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSAMU: IPIMOYTOJIbHAS
CUCTEMA KOOPJAUHAT, BEKTOP, KOOPIAUHATHI TOUKH, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOPOB, IIPOM3BEICHUE BEKTOPA Ha YKCJIO,
[pa3oKeHue BEKTOpa Mo 6as3ucy, CKaIsipHOE IPOU3BEICHNUE,
BEKTOPHOE IPOU3BEICHHUE, YTOJ MEX/1y BEKTOPAMHU; YMEHUE
MICII0JIb30BaTh BEKTOPHBIM U KOOPIAMHATHBIM METOA JUIs PELICHUs
TEOMETPUUYECKUX 33/1a4 U 33/1a4 APYTuX y4eOHBIX IPEIMETOB;
OTIEpUPOBATh NOHATUAMU: MaTpulia 2x2 u 3x3, onpeaenuTenb
MaTpUIIbI, TEOMETPUUECKHI CMBICI ONPEAETUTENS;

- YMETh MOJIEJINPOBATh PealIbHbIE CUTYallUH Ha S3bIKE
MaTEMAaTUKH; COCTaBIISITh BBIPDAKEHUS, ypaBHEHUS], HEPAaBEHCTBA U
MX CUCTEMBI 110 YCJIOBUIO 3a/1a4M, UCCIIEI0BATh IOCTPOCHHBIE
MO/JIENIU C NCIIOJIb30BAHUEM alllapaTa ajareopsl,
MHTEPIPETUPOBATH MOJIYYEHHBIN pPE3YyJIbTaT; CTPOUTH
MaTeMaTHYeCKHE MOJIETH C MTOMOIIBI0 TEOMETPUUECKUX TOHITUN
11 BEJIMUWH, pellaTh CBSI3aHHbIE C HUMH NPAaKTUYECKHUE 3a/1a4U;
COCTaBJISITh BEPOSTHOCTHYIO MOJIEb U UHTEPIPETUPOBATH
[MOJIy4EeHHBIN pe3ynbTat; pelaTh NpUKIagHble 3a1aun
CpEICTBAaMHU MaTEMATUYECKOT0 aHAJIN3a, B TOM YHCJIE COLUAIbHO-
HKOHOMHYECKOTO U (PU3UUECKOT0 XapaKTepa;

- YMEHUE BBIOMPATh MOAXOSAIIMN METOJT AT peIIeHUs 3a/1a4H;
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[MOHMMAaHHUE 3HAYMMOCTH MaTEMAaTUKHU B U3YUYEHUU TPUPOTHBIX U
OOIIIECTBEHHBIX MPOIIECCOB U SBJICHUI; YMEHHUE PACIIO3HABATH
[POSIBJICHUE 3aKOHOB MAaTEMAaTHKU B UCKYCCTBE, YMEHUE
[IPUBOIUTH MPUMEPHI MATEMATUYECKUX OTKPBITUN POCCUICKON 1
MUPOBOW MaTEMaTUYECKON HAyKH

OK 02. Mcnonps3oBath
COBPEMEHHBIE CPEACTBA
[OKCKa, aHaJIHM3a U
MHTEPIpETANN
MHbOpMAINH, 1
MH(pOPMAaIOHHBIE
TE€XHOJIOTUH JIs
BBINTOJIHEHUS 3a/1a4
podeccuoHaTbHON
NesTebHOCTH

B 001acTH IEHHOCTH HayYHOTr'O MO3HAHUSA:
-c(hOpMUPOBAHHOCTH MHUPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS]
HAayKd M OOIIECTBEHHOM IpPaKTUKH, OCHOBAHHOTO HA4|
TAIOre KyJIbTYp, CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MecTa B ITOJIMKYJIBTYPHOM MUPE;

- COBEpPILUCHCTBOBAHME S3BIKOBOM W  YMTATEIbCKOU

KYJbTYpPbl KaK CpPCEACTBa B3aHMOHeﬁCTBHH MCKOY
VIFOJAbMHA U IIO3HAHHWA MUPaA,
- OCO3HAaHHuC OCHHOCTHU

HaquOﬁ JCATCIIBHOCTH,

FOTOBHOCTD OCYILECTBIISITh IPOCKTHYIO 17
MCCIIEIOBATEIbCKYIO NIESTETbHOCTh MHIMBUIYaTbHO U B
rpyTe.
OBnasieHne YHHUBEPCATLHBIMU YUeOHBIMH
MO03HABATEIbHBIMU JCHCTBUSIMMU:

B) paboTa ¢ uHpopmMaruei:

- BIIQJETh HABBIKAMU TOJIy4eHUs HMHOpMaluu U3
CTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOSITENIEHO

OCYIIECTBIIATh TOWCK, aHalW3, CUCTEMATU3ALMI0 U
MHTEPIIPETALNIO HHPOPMAIIK Pa3IUnYHbIX BUA0B U (HOpM
[IPEICTABIICHHS;

- CO3/1aBaTh TEKCTHl B Pa3IMYHBIX (hopMarax C y4yeToM

HazHaueHUs MHQOpManMu U IENEeBOM  ayIUTOPHH,

- YMEThb OIEpHUpOBaTh MOHATHSAMH: palUOHAIbHAs (QyHKIHS,
byHKIWHS, byHKIWHS,
nmorapupmMuyueckasi (QyHKLIUS, TPUTOHOMETPHUYECKUE (DYyHKIUH,
oOpaTHbIe (YHKIMH; YMEHHE CTPOHWTH TpapuKd H3YYCHHBIX

TTOKa3aTCJIbHasA CTCIICHHAs

(yHKIMHA, WCIOIB30BaTh TpadUKHU TPU HU3YYEHUH MPOIECCOB U
3aBUCUMOCTEH, NpU pEIIeHUH 3aJad M3 JPYyTUX Yy4eOHbIX|
[PEIMETOB M 3a/1a4 U3 pealibHOW JKU3HH; BhIpaXkaTh (GopMysamyl
3aBUCUMOCTH MEKy BEITMYMHAMU;

- YMETb OIIEPUPOBATh IMOHATUAMU: TOXKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHUe, YpaBHEHUE, HEPABEHCTBO, CUCTEMa YpaBHEHUH
PaBHOCHIIBHOCTb yPaBHEHUH,

11 HCPAaBCHCTB, HCPAaBCHCTB U

CUCTCM, pPAalUOHAJIIBHBIC, UWPPANHUOHAIBHBIC, IIOKAa3aTCIbHBIC,

CTEIICHHLIEC, Jorapugmuyueckue, TPUTOHOMETPUYECKUE
YPAaBHCHUA, HCPABCHCTBA U CUCTCMbI; YMCTL PCIIATE YPaBHCHMUA,
HEPAaBEHCTBA M CUCTEMBI C IIOMOLIBIO PA3JIMYHBIX IPHEMOB;
[pEIIaTh ypaBHEHMs, HEPABEHCTBA U CHUCTEMBI C IapaMeTpPOM;
[IPUMEHATh YpaBHEHMS, HEPABEHCTBA, UX CHUCTEMBI I PEIICHHUS
MaTeMaTHUeCKUX 3a/1a4 M 33/1a4 U3 Pa3IM4YHbIX o0JacTell HayKu U
[pEATbHOM JKU3HU;

-  YMCTH CBO60}IHO OIICpHUPOBATHE TMOHATHUAMU: ABHKCHUC,
[apajuIeJIbHbI  [IEPEHOC,

[IPOCTPAHCTBE, MOBOPOT, NpeoOpazoBaHuE M0A00Ms, MOJ00HBIE

CUMMETpUA Ha IINIOCKOCTH W B

(burypbl; yMeTh pacro3HaBaThb paBHbIE U MOJ00HBIE (DUTYDHI, B
TOM 4HCI€ B IPUPOAE, MHCKYCCTBE, apXUTEKType; YMETb
MCIIOJIB30BAaTh ~ TIEOMETPUUYECKHE  OTHOLICHHS,  HAXOAWTh

BbIOMpass ONTUMalbHYI0 (OpMy MpPEICTaBICHUA U
BU3YyaTU3aIIH;
- OLICHUBATH JIOCTOBEPHOCTb, JIETUTUMHOCTb

TCOMCTPHUICCKUC BCIININHBI (IlJ'II/IHa, yroJ, mionanb, O6’bCM) Ipy
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MH(pOpPMAalIMU, €€ COOTBETCTBUE MPABOBBIM M MOPAJIBHO-
ATUYECKUM HOpMaM;
UHPOPMALIMOHHBIX |

- HCIIOJIB30BaTh cpeacTBa

KOMMYHHKAIIHOHHBIX TEXHOJIOTHI B pelIeHnn
KOIHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3allOHHBIX|
3ajady  Cc coOmrojeHueM  TpeOOoBaHMIA

TCXHUKU 6630H3CHOCTI/I, T'MI'MCHBI, pecypcoc6epe>1<eHI/I;I,

OProHOMHUKU,

[PAaBOBBIX M 3THYECKUX HOPM, HOPM HH(OPMAIIMOHHOH

0€30I1aCHOCTH;

- BJIaACTb HABbBIKAMM  pacCllO3HABaHUA W 3alllUThI
MH(pOpManuy, MH(POPMaIMOHHON 0€e30MacHOCTH
VIMYHOCTHU

[pEILICHUH 3a7ay U3 JAPYTHX Y4EeOHBIX NMPEJAMETOB U U3 peabHOU
PKU3HU

OK 03. ILinanupoBats u
[pCaT30BBIBATh
COOCTBEHHOE
podeccuoHabHOE U
ITHYHOCTHOE Pa3BHUTHE,
[IpeIPUHIMATEBCKY IO
eI TEeIbHOCTD B
mpodeccnoHanbHOM
cdepe, UCTIOTB30BaTh
3HAHUS 110 PUHAHCOBOM
rPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYyaIHsx

B ob6nacT 1yXOBHO-HPaBCTBEHHOT'O BOCITUTAHUS:
c(OpMHUPOBAHHOCTh ~ HPABCTBEHHOTO

CO3HaHUA,
PTHYECKOI'O MOBEIECHHS;

- CIIOCOOHOCTH OIIGHUBATh CHUTYallMI0O W TMPUHUMATh
OCO3HAHHBIE pEIICHUs], OPUEHTUPYICh Ha MOpaJIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HAHHE JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYUBOTO
Oy tymiero;

- OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POIUTEINSM U (HJITH)
IPYTUM 4JIEHaM CEMbH, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATUS LEHHOCTEH CEMEWHOW >KHU3HU B
COOTBETCTBUU C TPATUIIUSIMHU Hapo 0B Poccuu;
OBageHne
IMENCTBUSIMH:

YHUBEpCaIbHBIMHU PEryIATUBHBIMU

a) cCaMOOpTaHHU3aIINS:

- YMETb OIICPHUPOBATH IIOHATHUAMMU: PalrOHAJIbHBIC,
HPppaliOHAJIbHBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
J'IOl"apI/I(i)MI/I‘{eCKI/Ie, TPUTOHOMETPUICCKHEC YpaBHCHUA H

HEPABEHCTBA, UX CUCTEMBI;
- YMCTbH OIICpUPOBATH MOHATHUAMH: MHOI'OI'PaHHUK, CCYCHHC
MHOTOTpaHHHMKa, KyO0, Mapajulenenumnesn,

(urypa u nmoBepXHOCTb BpALIEHUS, IWINHJIP, KOHYC, I1ap, cdepa,

npu3Ma, TUpaMuja,
ceueHHs] (UTypbl BpallleHUs, IUIOCKOCTh, Kacaromasics cdepsl,
[MJIMH/pa, KOHYCa, IUIOIIAb OBEPXHOCTH MUPAMU/IbI, PU3MBI,
wiomanas  chepsl, oO0beM  KyOa,
HPaMUIbI,

KOHyca,  LWINHIPA,
[PSIMOYTOJIBHOTO
LMIMHIpa, KOHYCa, IIapa; YMEeHUEe n300paxaTb MHOTOIPAaHHUKH U

napajuieienunesa, IIPU3MBI,
[TOBEPXHOCTH BpAIICHUS, UX CEUYECHHUS OT PYyKH, C IOMOIIbIO
UEPTEKHBIX HMHCTPYMEHTOB M DJIEKTPOHHBIX CPEICTB; YMETh
[paCIlO3HaBaTh CUMMETPHIO B IIPOCTPAHCTBE; YMETh PACIIO3HABATH
[IpaBUJIbHBIE MHOTOI'PAHHUKH;

- YMETb OIIEPUPOBATh IOHATUSAMHU: IPSAMOYIOJIbHAs CHUCTEMA

KOOpAWHAT, KOOPAWHATBI TOYKH, BCKTOP, KOOPAWHATHI BCKTOPA,

- CaMOCTOSITEJIbHO  OCYIIECTBIIATh MO3HABATEIbHYIO
e TENIbHOCTh,  BBISABISTH ~ MPOOJIEMBI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 3a/1auu B
00pa3oBaTeNbHON  JEATENBHOCTH U YKHU3HEHHBIX|

CKAJIApHOC TMPOU3ZBCACHHUC, YIOJl MCKIAY BCKTOpaMHU, CYMM4
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CUTYaLUsX;

- CAMOCTOSITENIFHO COCTABJIATh IUIAH PEIeHHs TPOOIeMBbl
C Y4Y4eTOM UMEIOIIUXCS  PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHHI;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

CrocOOCTBOBaTh  ()OPMHUPOBAHUIO U IPOSIBICHUIO
[IMPOKOM 3SpyAMLMH B pPa3HbIX OOJNACTAX 3HAHM,
[OCTOSIHHO ~ TOBBIIIATH CBOW  0Opa30BaTENbHBIA U
KyJIbTYPHBIN YPOBEHbD;

0) CAMOKOHTPOJIb!

MCIIOIB30BaTh  MpPHEMBI  peduieKCHH Ui OLECHKH
CUTyalllu, BbIOOpa BEPHOT'O PELICHMUS;

- YMETb OLIEHUBaThb PUCKH U CBOEBPEMEHHO NPUHUMATH
PELLIEHNUS 110 UX CHHKEHUIO;

B) SMOLIMOHAJIBHBI ~ MHTEJJIEKT,  Ipeanojararoliuii
C(OPMHPOBAHHOCTbD:

BHYTPEHHEH MOTHMBALMM, BKJIIOYAIOLIEH CTpEMIICHUE K|
ITOCTHKEHHIO LEeH u ycrexy, ONTUMHU3M,
MHUIMATUBHOCTb, YMEHUE J1IeWCTBOBATh, UCXO/I U3 CBOUX|
BO3MOXKHOCTEI;

- OMIIATHM, BKJIIOYAIOMIEH CHOCOOHOCTh TOHMMATh,
OMOLIMOHAIBHOE COCTOSIHUE PYTUX, YUUTHIBATh €TI0 IPH
OCYILIECTBJIEHUM  KOMMYHHUKAallUM, CHOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKNBAHUIO;

- COLMaJbHBIX HABBIKOB, BKJIOYAIOUIMX CIIOCOOHOCTH
BLICTpAaUBaTh  OTHOLIEHUS C  JPYTUMHU  JIIOJbMH,
3a00TUTbCSA, TMPOSBIATH  HMHTEpPEC M pa3peuiarb
KOH(JTMKTBI

BEKTOPOB, IIPOM3BEJCHHE BEKTOpa HA 4YHUCIO; HAXOOUTh C
[MOMOIIBI0 M3YYEHHBIX (POPMyYJT KOOPAMHATHI CEPEelUHBI OTpe3Ka,
[pacCTOsTHUE MEXAY ABYyMs TOUKaMU

OK 04. O¢pdexTuBHO
B3aMMO/ICHICTBOBATh U
paboTaTh B KOJUIEKTUBE U

COTOBHOCTL K CaMOpPa3BUTHIO, CaAMOCTOATCIIBHOCTU H
CAMOOITPCACIICHUTO,

-OBJIaJICHUC HaBBIKaMH y‘{e6H0-I/ICCJ'ICIIOBaTeJ'ILCKOI71,

BECPOATHOCTDH

- YMETb ONIepUPOBATh MOHATUAMU: CITy4ailHBII OIBIT U CIIy4yailHOE,
COOBITHE, BEPOSITHOCTD CIy4ailHOro COOBITHS; YMETh BBIUUCIIATH

C HCIIOJIBb30BaHNEM Fpa(I)I/I‘{eCKI/IX MCTOIOB,
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[KOMaHIC

[IPOEKTHOM U COLIMATIBHOM AEATEIbHOCTH;

OBnajieHue  YHUBEPCAIbHBIMU  KOMMYHUKATHUBHBIMU
ITEHCTBUSIMU:

0) COBMECTHasl e TEIIbHOCTD:

- IOHUMAaTh U KCIIOJIb30BaTh MPEUMYLIECTBA KOMAHIHON
1 MTHIUBUIyaJIbHOM paboThI;

- IpUHUMATh LEJIH COBMECTHOM  JESATEIbHOCTH,
OpraHU30BBIBATh W KOOPJAUHUPOBATH JIEUCTBHUS IO €€
ITOCTH>KEHHIO: COCTABIIATH IIJIAH JIEHCTBUM, PACIIPEIEIITh
pOJIM C YyYETOM MHEHUM YYaCTHUKOB OOCYXIaTh
[PE3yIbTaThl COBMECTHOM PabOTHI;

- KOOPJIWHUPOBATH M BBIIOJHATE PabOTy B YCIOBHSIX
pEalbHOTO,  BUPTYyaJIbHOTO M KOMOWHUPOBAHHOTO,
B3aUMO/ICHCTBUS;

- OCYILECTBJIATh NMO3UTHUBHOE CTPATErMUYECKOE MMOBEICHUE
B Ppa3IMYHBIX CHUTYyalMsX, MPOSBIATH TBOPYECTBO M|
BOOOpakeHue, ObITh MHUIIMATUBHBIM.

OBnajieHne YHUBEpCaJIbHBIMHU peryJISTUBHBIMU
TECTBUSIMH:

) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATh MOTHUBBI M apTyYMEHTBI JPYTUX JIOJEH NpHU
QHAJIN3€ PE3YIbTATOB EATEIbHOCTH;

- NpU3HABaTh CBOE MPABO W MpPaBO APYIHX JIOJEH Ha
OIINOKH,

- pa3BUBAaTh CIOCOOHOCTh TMOHHMAaTh MHpP C TO3WIIUHU
ITPYTOro 4eoBeKa

MPUMEHATH (OPMYJIBI CIIOKEHHUS M YMHOXEHHS BEpOSTHOCTEH,
KoMOWHATOpHBIE (akTbl W (QOPMYNBI TpH pPELICHUH 3a]ad;
OLICHUBATh BEPOSITHOCTH pPEaJbHBIX COOBITHIA; 3HAKOMCTBO CO
CllyyallHBIMM ~ BEJIMYMHAMHU; YMEHHE NPUBOIUTH IPHUMEPBH]
[POSIBJIEHUS. 3aKOHAa OOJIBIIMX 4UCel B INPHUPOIHBIX U
0OI11€CTBEHHBIX SIBICHUSAX;

- yMeTb CBOOOJHO ONEpUPOBATh MOHATUAMU: CTENEHb C LIEJIbIM|
[okazaTejieM, KOpPEeHb HaTypajdbHOH CTENEHH, CTeNeHb C
[pallMOHAIBHBIM ~ [TOKa3aTeJieM, CTENeHb C JICHCTBHUTEIBHBIM
(BEIIECTBEHHBIM)  IIOKa3zarejeM, JiorapuM dWciaa, CHHYC,
KOCHHYC U TAHT€HC TPOU3BOJIBHOTO YHCIIA;

- yMeTb CBOOOJHO ONEPHPOBATH MOHATUSAMH: rpaduk (HyHKIHH,
oOpaTHast (PYHKIIMS, KOMIIO3ULIUA (PYHKIMNA, TUHEHHAsS QYHKIIHS,
KBaJpaTHuHas (QyHKUuUs, CTeneHHas (QyHKOUS C  LEeIbIM
[oKa3aTrejaeM, TPUTOHOMETpHUYecKHue  (QyHKIUH, OOpaTHbIE
TPUTOHOMETPHUECKUE byHKUUY,
nmorapu@gmuyueckas QyHKIMH; YMETh CTPOUTHh rpapuKku (QyHKIUH,

IIOKa3zaTcJjibHas H

BBITIOJHATH MpeoOpa3zoBaHus TpaduKoB QyHKIUI;

- YMEThb MHCNOJNb30BaThb TpaduKu QYHKUMH JOI8 H3Y4YeHHs
[POLIECCOB M 3aBUCHMOCTEW MpHU pELIEHUH 3a7ad U3 JAPYTux
y4eOHBIX TPEeIMETOB U W3 peaJbHOW JKU3HHW; BBIpaXKaTh
(hopMyaMy 3aBUCUMOCTH MEX]Ty BETMUYUHAMU;

- CBOOOJHO ONEpPUPOBATh MOHATHSAMU: YETHOCTh (DYHKIHH,
MEepUOJUYHOCTD byHKIMH, OTrPaHUYEHHOCTH byHK1MY,
MOHOTOHHOCTh (DYHKIIMH, 3KCTpeMyM (GYHKIUHU, HauOoJjbIllIee U
HauMeHbIllee 3HaueHus (QYHKIUU Ha TPOMEXYTKE;, YMETh
[IPOBOJUTH HCCIIEI0BaHUE (PYHKIINH;

- YMEeThb WCIIOJIb30BaTh CBOWCTBA W rpaduku GyHKUUN UIs
[pEIIEHNs YpaBHEHWM, HEpPaBEHCTB W 3aJad C IapaMeTpaMmy;
M300pakaTh HA KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA PELICHUN

ypaBHeHHfI, HCPABCHCTB U UX CUCTCM
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OK 05. Ocy1ecTBasiTh
YCTHYIO U TUCbMEHHYIO
KOMMYHHKAIMIO HA
rOCYJIapCTBEHHOM SI3BIKE
Poccuiickoit deneparuu
C YU4E€TOM 0COOEHHOCTEH
COLIMAIILHOTO U
KyJIbTYPHOT'O KOHTEKCTA

B 00macTu 3cTETHUECKOTO BOCTIUTAHMS:

- CTETHYECKOE OTHOILICHHE K MHUPY, BKIIIOYasl ICTETHUKY]
ObITa, HAyYHOTO M TEXHUYECKOTO TBOPYECTBA, CIOPTA,
TpyJa 1 0OLIECTBEHHBIX OTHOILLICHU;

- CIOCOOHOCTh  BOCIIPUHUMATh  pa3jN4YHbIE  BH/IBI
MCKYyCCTBa, TPAJAMIIMM U TBOPUECTBO CBOETO M JPYTUX
HApOJOB, OIIyIIaTh 3MOIMOHAIBLHOE  BO3JCICTBHE
HICKYCCTBA,;

- yOeXIEHHOCTh B 3HAYMUMOCTH JUIS JIMYHOCTH U
o0IIecTBa OTEYECTBEHHOIO M MHPOBOTO HCKYCCTBA,
APTHUYECKUX KYJbTYPHBIX TpPAAWIUHA W  HAPOIHOTO
TBOPYECTBA,;

- TOTOBHOCTb K CaMOBBIPQXEHHUIO B pa3HbIX BHJAX
MCKYCCTBa, CTPEMJICHUE MTPOSBIISATH KaueCTBA TBOPUECKOM
ITUYHOCTH,
OBnaseHue  yHUBEPCaJbHBIMU  KOMMYHUKAaTUBHBIMH
ITENCTBUSIMH:

a) oOIeHue:

- OCYIIECTBIIATh KOMMYHHKAIIMH BO BCeX cepax KU3HU;
- pacmo3HaBaTh HEBEpOaJIbHBIE CpENCTBA OOMICHUS,
MOHMMAaTh 3HAUYEHUE COLMAIbHBIX 3HAKOB, PAaCIO3HABATh
MPENOChIIKM  KOH(IMKTHBIX CHUTyallMd M CMSr4arh
KOH(JINKTBI;

- Pa3BEpHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHS C

M CIT0JIb30BAHUEM S3BIKOBBIX CPEACTB

- yMETb OIEpPHpOBATH MOHATHAMM: CpeaHee apudmMeTrueckoe,

IMCIMaHa, HauOoNbIICE M HAMMCHbLIICE 3HA4YCHHA, pa3Mmax,

JIUCIICPCUA, CTAHAAPTHOC  OTKJIOHCHUC YHCJIIOBOI'O Ha60pa;

nHpopmaruto,
rpadukax,

yMEHHE
[PEJCTaBICHHYI0O B Ta0lHIaX,

U3BJICKATh, UHTEPIPETUPOBATD
Ha JMarpaMMax,
OTPaKAIOILYI0 CBOMCTBA pEAJIbHBIX IPOLIECCOB U  SIBICHUN;
NpEeACTaBIATh MHPOPMALMIO C TMOMOLIbI TAOJIHUI U JUArpamM;
pCCIenoBaTh CTaTUCTHYECKHE JAHHbIE, B TOM 4HUCIE C
NpUMEHEHHEM TpapUIeCKIX METOIOB M AIEKTPOHHBIX CPEJICTB;

- YMETb OIIEpUPOBATh IOHATUSMH: TOYKA, INpsMas, ILNIOCKOCTD,
[IPOCTPAHCTBO, JABYTPAHHBIM YIroOJ, CKPELIMBAIOIIMECS MNPAMBIE,
[apaJJIEIbHOCTh U MEPIEHINKYJIPHOCTD MPAMBIX U INIOCKOCTEH,
YTOJI MEKIY NMPSAMBIMH, YIOJ MEKIY NMPSAMOM U INIOCKOCTBIO, YIroJ]
MEXy IUIOCKOCTSIMHM, PAacCTOSHME OT TOYKHM JIO0 IUIOCKOCTH,
[PaCCTOSIHUE MEXY NPSAMBIMH, PACCTOSIHUE MEXKIY IIIOCKOCTSAMU;
- YMETb MCMOJb30BATh NPHU PEIICHUH 3a/1a4 U3y4YeHHbIEe (aKThl Y
TEOpEeMbl IJIAHUMETPUN; YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB

OKPYXKAOIIEro MUpa

OK 06. IIposiBiATH
pa)/1aHCKO-
[IaTPUOTHYECKYIO
[103ULIHIO,
NIEMOHCTPUPOBATh
OCO3HAHHOE MTOBEICHHUE

- OCO3HAaHHE OOYYaIOUIMMUCS POCCUNCKON TpaskIaHCKOM
MJICHTUYHOCTH;

- LCJICHANIPABIICHHOE pPa3BUTHE BHYTPEHHEM IO3ULUU
IIMYHOCTH HA OCHOBE JYXOBHO-HPABCTBEHHBIX LIEHHOCTEH]
HaponoB Poccuiickor ®Penepauyy, HCTOPUYECKUX H

- YMETb OIIEPUPOBATH MOHATHIMU: IPSIMOYTOJIBHAS CUCTEMA
KOOPAMHAT, KOOPJAWHATHI TOUKH, BEKTOP, KOOPJAUHATHI BEKTOPA,
CKAJIIPHOE IPOU3BEACHUE, YIOJl MEXAY BEKTOPaMU, CyMMa
BEKTOPOB, IIPOU3BEICHNAE BEKTOPA HA YKCIIO; HAXOIUTH C
[MOMOILBIO N3YYEHHBIX (POPMYJIT KOOPMHATHI CEPEIMHbI OTPE3Ka,

HAIIMOHAJBHO-KYJIBTYPHBIX ~TPaaulvid, (OPMHUPOBAHUE

[PACCTOSAHUEC MCKAY ABYMS TOYKaAMU;
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HA OCHOBE
TpajiuLInOHHBIX
00111€4eTIOBEYECKIX
[IEHHOCTEH, B TOM YHCJIE C
[y4€TOM rapMOHU3ALNUN
MEXHALIMOHAJIBHBIX U
MEXXPETUTHO3HBIX
OTHOLLEHUM, IPUMEHATh
CTaH/1apThl
AQHTUKOPPYILIMOHHOTO
[1OBE/ICHUS

CUCTCMbI 3HAYMMBIX HCHHOCTHO-CMBICIIOBBIX YCTAaHOBOK,
QHTUKOPPYIIIMOHHOTO MHUPOBO33PEHHUSI, MPABOCO3HAHMS,
AKOJOTUYECKON KYJIbTYPhl, CHOCOOHOCTH CTaBUTh LIEIU U
CTPOUTH JKU3HEHHBIC IJIaHbL;

B yacTu rpaxaaHCKOro BOCITUTaHUS:

OCO3HAaHHUC CBOUX  KOHCTUTYLIMOHHBIX  IIpaB H

O6ﬂ3aHHOCTeﬁ, YBa)XXCHHUEC 3aKOHA U IIPaBOIIOpAaKa,

IIPHUHATHC TPpaAUuIIMOHHBIX HanmyOHAJIbHBIX,

0011e4EeTI0BEUECKUX I'YMaHUCTHYECKHUX u

JICMOKPAaTUICCKHUX HCHHOCTef/'I;

- T'OTOBHOCTb HPOTUBOCTOATH HACOJIOIMHU 3KCTPEMHU3MA,
HAI[MOHATN3Ma, KCEHO(POOWH, JAWCKPUMHUHAIUU  TI0
COLIMAIbHBIM, PEJMTHO3HBIM, PACOBBIM, HAIIMOHAJIHHBIM,
[pU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JCSTEIbHOCTh B
MHTEpECax TIPAXKIAHCKOTO OOIECTBa, y4acTBOBaTh B
CaMOYTIpaBJIEHUH B 00IIe00pa30BaTeIbHON OpraHU3aluN
1 JICTCKO-FOHOIIIECKUX OPTaHU3aINSX;

YMCHUC B3&I/IMOI[CI>1CTBOB3TI: C CcolMaJIbHbIMH

MHCTUTYyTaMU B COOTBCTCTBHMH C HX q)YHKIII/ISIMI/I H

Ha3HAYCHHUEM;

- TOTOBHOCTh K TYMAaHUTapHOM M  BOJOHTEPCKOU
IEeATENIbHOCTH;

[MaTPUOTUYECKOTO BOCIIUTAHUS:

- chopMHUPOBAaHHOCTH  POCCHUHCKOW  TPaKIaHCKOU
WICHTUYHOCTH, NAaTPUOTHU3MA, YBAKEHUS K CBOEMY|
Hapody, 4YyBCTBa OTBETCTBEHHOCTHM Tiepen PoauHoid,

FOPIOCTH 3a CBOWM Kpaid, CBOIO PoauHy, CBOMl A3BIK U
KYJIBbTYpY, IPOLUIOE U HACTOSIIEE MHOTOHALMOHAIBHOIO
Hapona Poccuu;

-YMETh BBIOUPATh MOAXOASAIIUN H3yUYEHHBIA METO JIJIsl PEIICHUS
3aia4yn, paclo3HaBaTh MaTeMaTHIeCKue (DakThl U
MaTEeMaTHYeCKHE MOJICTH B IIPUPOTHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE IPUBOJUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUICKOM U MUPOBOIL
MaTeMaTHUYeCKON HayKH.

- YMETh ONEepUPOBATH MOHATUSAMU: CIIyYaiHbII OIBIT U CIy4yaliHOE
COOBITHE, BEPOSTHOCTh CIIy9allHOTO COOBITHS; YMETh BBIYUCIIATH
BEPOSITHOCTh C  HCIOJB30BAaHHEM  TpadUueCKUX  METOOB;
MPUMCHATH (OPMYJIBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH,

KOMOWHATOpHBIE (akThl W (HOPMYIBl TpPU pPEUICHUH 3ajad;

OLICHUBATb BCPOATHOCTH PCAIbHBIX CO6LITPII>1; 3HaAaKOMCTBO CO
CHy‘I&ﬁHLIMH BCIMYMHAMH, YMCHHUC TIPUBOAUTH IMPUMCPBI
[IPOsABJICHUA  3aKOHa OOIBIINX YHCEN B MNpUPOAHBIX H

O6H.I€CTBCHHBIX SABJICHUAX

OCHHOCTHOC OTHOIIICHHEC K rocy1apCTBCHHBIM
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CUMBOJIaM, HCTOPHUYCCKOMY H IMPUPOJHOMY HACJICIUIO,

[aMSATHUKAM, TpaguLUAM HapoJl0B Poccun,
noCTH>KEHUsIM Poccuum B HayKe, MCKYCCTBE, CIIOpPTE,
TEXHOJIOTUSAX U TPYAE;

- uaelHas yOeXJAEHHOCTb, TOTOBHOCTh K CIYXEHUIO U
zanure OTeyecTBa, OTBETCTBEHHOCTD 3a €r0 CYIb0Y;
OCBOCHHBIE 00YUaIOIUMUCS MEXIIPEIMETHbIE TIOHATUS U
YHUBEpCaJbHbIE y4eOHble JCUCTBUS (PETYJISTUBHBIE,
[103HABATEJIbHbIE, KOMMYHUKATHUBHBIE);

- CIIOCOOHOCTh MX HCIIOJIb30BAHUS B IO3HABATEJILHON U
COLIMAIbHON IIPAKTUKE, TOTOBHOCTh K CAMOCTOSTEILHOMY]
[IJIJAHUPOBAHUIO u OCYILECTBIICHUIO yueOHOM
NesITeIbHOCTH, OPraHU3allui y4eOHOIo COTPYIHUYECTBA
C IeJarorndeckuMu pabOTHUKAMU M CBEPCTHHUKAMH, K
y4aCTHIO IIOCTPOECHUU UHIUBUIYAJIHON

00pa3oBaTeNbHON TPACKTOPUY;

B

- OBJIaJICHUE HAaBBIKAMU Y4EOHO-MCCIIEI0BATEIbCKOM,
[MPOEKTHOM U COLIMATIbHOM AEATEIbHOCTH

OK 07. ConeiicTBOBaTh
COXPAaHEHUIO
OKpYKaroIlel Cpesl,
pecypcocOepexeHuIo,
[IPUMEHSITh 3HAHUSI 00
M3MEHEHUHU KIuMarTa,
[IPUHIIUITBI OEPEKITMBOTO
[IPOM3BOJICTBA,

b peKTUBHO NEHCTBOBATH
B Upe3BbIYAITHBIX
CUTYaIUsAX

- HEC MMpUHHUMATh HCﬁCTBI/IfI, IMPUHOCAIINEC BpEa
OKPYXKarOIIEeH Cpeae;

- yMETh MPOTHO3UPOBATH HEeOIaronpusITHHIE
HKOJIOTUYECKHE MOCJIEICTBUS MpeANPUHUMAEMBIX

NIEHCTBHM, IPEAOTBPALLATh UX;
9KOJIOTUYECKON

pacIIpUTh OMBIT JACATEIBHOCTH
HAIPaBJIEHHOCTH;

- pa3pabarbIBaTh IJIaH PELICHHUS] MPOOJIEMBbI C y4eTOM
aHAITN3a UMEIOIINXCSI MAaTePHATIbHBIX M HEMaTepUAIbHBIX
[PECYPCOB;

- OCYILIECTBIATH IleJICHANpaBIEHHBI IMOUCK MepeHocal
CPEACTB M CIIOCOOOB JeHCTBHA B NPO(EeCcCHOHANBHYIO

- YMEThb OIEepUpOBaTb NOHATUSIMU: (QYHKIUS, HENpPEepbIBHAS
(GyHKIMSA, [pOM3BOJAHAS,  IEepBOOOpa3Has,  OIpeJeIeHHBIN
MHTETpaJI; yMETb HAXOAUTh IPOU3BOJIHBIE  DIIEMEHTapHBIX

(YyHKIMHA, UCMONB3ysl CIPAaBOYHBIE MaTepHajbl; HCCIEAOBaTh B
NpOCTEHIINX chay4yasX (YHKIMM HAa MOHOTOHHOCTb, HaXOJUTh|
HauOOJbIINE W HaMMEHbIIME 3HAYeHUs (QYyHKUIUMH;
c

CTPOUTH

rpagukd  MHOTOYJIEHOB HCIIOJIb30BAHUEM

MaTEMAaTHYCCKOIro aHalik3a,

amnmapara
MIPUMEHATh TPOU3BOJHYI IIPH
[pemieHuy  3a1a4

OPUCHTHPOBAHHBLIC 3aJla4yd Ha HauOOJbIINE W HAWNMCHBIINE

Ha JBHUXXCHUCE, peuaTtb IMPAKTHUKOA

BHAYCHHA, HA HAXOKACHUC ITYTH, CKOPOCTH U YCKOPCHHUA,
- YMCTb OIICPUPOBATH IMOHATHAMU: ABUKCHUC B IPOCTPAHCTBC,

CpEay,

HO,Z[06HLIC (I)I/Il“ypbl B MNPOCTPAHCTBEC;, UCIOJB30BATb OTHOLICHUC
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YMCThL TCPCHOCUTHL 3HAHUA B TIIO3HABATCIBHYIO U

MPAKTUYECKYIO0 00JIACTH KUZHEICATCIILHOCTH;

npeajiaratb HOBBIC TIIPOCKTBI, OLCHUBATL HJIACH C

[MO3WIIMKM HOBU3HbLI, OPUIHMHAJIBHOCTH, HpaKTquCKOﬁ
BHAYMMOCTH,
- JaBaTb OLICHKY HOBBIM CUTyalusM, BHOCHUTD

KOPPEKTUBBI B JESATEIIBHOCTb, OLICHUBATH COOTBETCTBHE
[PE3yJIbTATOB LM

[UI0IIaze MOBEPXHOCTEH M 00BEeMOB MOAOOHBIX (uryp mnpu
[pEILICHUH 3a]1a4;

- YMETb BBIYUCIISATH T'€OMETPUYECKHE BEIMYMHBI (UIMHA, YTOI,
TI011a1b, 00BEM, IIJIOIIAAb HOBEPXHOCTH ), UCTIONB3Ys N3yUCHHBIE
(bOpPMYJIIBI M METO/IBI

K 1.2

BriOupats
[IPOCTPAHCTBEHHOE
[10JIOKCHHUE CBAPHOT'O IIIBa
IS CBapKHU DJIEMEHTOB
KOHCTPYKIIUH (U3]IEINH,
y3JI0B, AeTameil).

1K 1.5

[IpoBOANTH KOHTPOIH
COOpaHHBIX ATIEMEHTOB
KOHCTPYKLUU (M3AETuH,
y3JIOB, JeTajieil) Ha
COOTBETCTBHE
FCOMETPHUYECKUX Pa3MEPOB
TpeOOBaHUSIM
KOHCTPYKTOPCKOH U
[TPOM3BOJICTBEHHO-
TEeXHOJOTHYECKOM
TOKYMEHTAIUH 110 CBapKe.

- OcyliecTBIIATh Li€JICHANPABICHHBIA MTOMCK IEPEHOCA
CPEICTB U CIOCOOOB JIEUCTBUS B NMPO(ECCHOHATHHYIO
Cpeny;

YyMETb HUHTETPUPOBATH
MpeIMETHBIX 00IacTel;

- BBIABUI'aTb HOBBIC UJCH, IPCAJIAraTb OPUTIHHAJIBHBIC
MMOAXOJbl U PCUHICHUA.

3HaHUA W3  pPa3HBIX

-HpI/IMeHSITI) MAaTCMAaTUYCCKUEC MCTOABI JJIA pCHICHUA
NpodecCHOHAIBbHBIX 33/]a4; PElIaTh NPUKIIAJHbIE 3aa4H C
MICII0JIb30BaHUEM 3JIEMEHTOB U hepeHIINaTbHOTO U
MHTErpajlbHOTO UCUUCIICHUH;

-YMETh UCIIOIH30BATh P PEIICHUH 3a/1a4 U3yUYeHHbIE (PAKTHI U
TeopeMbl INIAHUMETPUU U CTEPEOMETPHUH;

- YMETh OLIEHUBATh Pa3Mepbl 00BEKTOB OKPYIKAIOMIETO MHPA;

- YMETb BBIYUCIIATh I€OMETPUYECKHE BEIMYMHBI ([UIMHA, YTOl,

10 aab, 06’LeM, IJ101maab HOBerHOCTI/I), HCIIOJIb3YA U3YUCHHBIC

(bopMyIIBI
3aJa4u Ha HauOOJIbIIINE U HaUMEHDBIINE 3HAaUYCHUsI, BBIYHCIICHUC

U METOABI;, pelaTh MPAKTUKO-OPUEHTUPOBAHHBIE
[POLIEHTOB, J10JIE€H, YaCTEN;

-yMETh BbIOMpaTh MOAXOAAIIUN METO JUIsl pELICHUs 3a/1a4H;
rpadukn  GyHKUIUH Ui
[IPOLIECCOB M 3aBUCUMOCTEH IPU PELICHUM 33Jad U3 JPYTUX
y4eOHBIX TpEeIMETOB U U3 BBIPAXKaTh,
(hopMyIaMy 3aBUCUMOCTH MEX]Ty BeTHUYUHAMU;

-YMETb  HUCIIOJIB30BaTh HN3Y4YCHUA

peaNbHON  KU3HU;
- YMETb OIEPUPOBATH IIOHATUSAMM: HIPSAMOYIOJIbHAs CHUCTEMA
KOOpPJMHAT, KOOPAUHATHI TOYKH, BEKTOpP, KOOPAMHATHI BEKTOpA,
Yrojl MEXKIy BEKTOpamHu,

CKaJSIpHOE IPOW3BE/ICHHE, cymMMma

BEKTOPOB, IIPOM3BEJCHHE BEKTOpAa HA 4YHUCIO; HAXOOUTh C
[TOMOIIBI0 U3YUYEHHBIX (OPMYJ KOOPAMHATHI CEpeAMHbI OTPE3Ka,

[PACCTOSAHUC MCIKAY ABYMSA TOUKaAMMH.
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- AHaiM3upoBaTh IOJIyYCHHBIE B XOJI€ PCIICHHS
3ajaud  Pe3yJIbTaThl, KPUTHYSCKH OILEHUBATh MX
ITOCTOBEPHOCTh, IIPOTHO3MPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

- IPUHUMATh MOTUBBI U aPTyMEHTHI IPYTHX JIIOJIEH MpH
AHAJIM3E PE3YJIBTATOB JICATEIHHOCTH;

- MPU3HABATH CBOE IPABO WM TPABO JPYTHUX JIOACH HA
OIINOKH;

- pa3pabaTbIBaTh IUTAH PEIICHUS MPOOJIEMBI C YYETOM
AHaIM3a HMEIOIINXCS MaTepHUaIbHBIX u
HEeMaTepUaTbHBIX PECYPCOB.

[PaBIONI0I00HOCTh PE3yIbTaTOB.

- YMCTB, HUCCIICA0BAaTh IIOJYUYCHHOC PCHICHHUEC W OLCHHBATDH)

11K 2.4 BEITOJHATE
[PYYHYIO IyTOBYIO CBapKy
(HamIaBKy, pe3Ky)
[IaBAIIAMCS TIOKPBITHIM
PIEKTPOJIOM IIPOCTHIX
meTaneii HEOTBETCTBEHHEIX
KOHCTPYKLUWA B HUKHEM,
BEPTUKAIBHOM U
FOPU30HTAIEHOM
[MPOCTPAHCTBEHHOM

[TOJIO’KCHHUU CBApPHOTO MIBA.

- [IpyHMMAaTh MOTUBBI U APTYMEHTHI JPYTUX JIIOACH TPy
QHATN3€ PE3YJIbTATOB JIEATEIBHOCTH;

- TIpU3HABAaTh CBOE MPaBO M MPaBO APYTrHX JIIOJIEH HA|
OIITOKH;

- pazpabaTbIBaTh IUTAH pEIICHUS MPOOJIEMBI C YUETOM
aHaIM3a HMEIOIIUXCS MaTepuaibHbIX u
HEMaTepUalbHBIX PECYPCOB.

HpaBI[OHOI[06HOCTI> PE3yJIbTATOB.

- YMCTI), HCCIICA0BATh IIOJYYCHHOC PCHICHUC HW OLCHHBATH)
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2. CTpyKTypa U coaep:xaHue 0011e00pa30BaTeJIbHOM N CIUTIINHbI

2.1. O0beM QM CHUIUIMHBI U BUAbI Y4eOHOIl padoThl

Bua yueOHoii padoThI

Oovem ¢ uacax

O01beM 00pa3oBaTeJbHON MPOrpaMMBbI AU CHUTITTHHBI 340
B T.4.

OcHoOBHOe cojiep:KaHue 178
TeopeTudeckoe o0ydeHue 122
MPAKTUYECKHUE 3aHITUS 56
IIpodeccuoHaIbHO-OpMEHTHPOBAHHOE co/lep:KaHue (coAep:KaHue 138
MPUKJIAJTHOT0 MOIYJIfA)

BT. U.:

TeopeTudeckoe o0ydeHue 58
MPAKTUYECKHUE 3aHITUS 80
KouncyabTanuu 12
ITpomexyTounasi arrecTanusi (IK3aMeH) 12
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2.2. TemaTu4yecKkuii JIAH U COJePKAHUE TUCHHUIIMHBI

HanMeHoBaHMe PA3IEIOB W Conep:xxanue ydyeOHOro Mmarepuasia (0OCHOBHOE M PO ecCHOHAILHO- _ | O6nem | Dopmupyembie
OPHEHTHPOBAHHOE), JJA00PATOPHbIE H MPAKTHYECKHE 3aAHATHS, TPUKJIATHOM
TemM YacoB | KOMIIETEHUHH
MOAYJIb
1 2 3 4

| cemecTp : JiekMH -724, IpaKTHYECKHE 3aHATHSA — S64Y,KOHCYIbTALMHU — 64, IK3aMeH — 64.

Ocnosnoe codepicanue

Pasnea 1. IloBTopenne kypca 20
MAaTeMaTHKH OCHOBHOH

IIKOJIbI.

Tema 1.1. Ilenp u 3anaum | CoaepskaHue y4eOHOro MaTepuasa: 2

MaTEMAaTUKHU IIpu OCBOCHUM | ba3oBbie 3HAHMA U YMCHHUA 110 MATEMATUKE B HpO(i)eCCHOHaHBHOﬁ n B
CIICHHNAJIBbHOCTH. MMOBCEIHEBHOM ACSITCILHOCTH.

KOMﬁHHHpOBaHHOC 3aHATHE

Tema 1.2. Yucna u Beruucnenus. | Coaepskanue y4eOHOro Mmarepuaia: 2
Beipakenus u npeoOpazoBanust | JlelcTBus ~ Haj  MOJOXKHUTCIBHBIMH W OTPHIATEIbHBIMA  YHCIAMH,
OOBIKHOBEHHBIMU U JE€CITUYHBIMU I[po6;1MI/I. OK 01, OK 02,
JeticTBust co cTeneHsMu, (POPMYJIIbI COKPAIIEHHOTO YMHOKEHHS. OK 03, OK 04,
KomM0uHnpoBaHHoe 3aHATHE OK 05, OK 06
Tema 1.3. Teomerpuss Ha | Ilpogheccuonanvno-opuenmuposanmnoe cooepircanue (cooeporcanue 4 MK 1.2, IIK 1.5
IIOCKOCTH NPUKIAdn020 Modyns) [IK 2.4

Busl mitockux Guryp v ux miomaib.
[TpakTHKO-OPHEHTUPOBAHHBIE 33/1a4U B Kypce T€OMETPUHN Ha IIOCKOCTH.

IIpakTH4eckoe 3aHsATHE

Tema 1.4. Ilpogheccuonanvno-opuenmuposanmoe cooepircanue (cooeporcanue 4
[IponieHTHBIE BBIYUCICHUS RPUKTAOHO020 MOOYJIA)

[IpocThie MPOLIEHTHI, pa3HbIe CIIOCOOBI UX BhIUKCIEHU. CII0KHBIC TPOIICHTHI

IIpakTH4eckoe 3aHsATHE

Tema 1.5. Coaepxanue yueOHOro MaTepuaJa: 2

VYpaBHEHHsI U HEPABEHCTBA Jluneitnble, KBagpaTHbIE, APOOHO-IMHEHHbIE ypaBHEHUS U HEPABEHCTBA

IIpakTnyeckoe 3ansiTue
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Tema 1.6.
Cucremsl ypaBHEHUN 51

HEPABEHCTB

Conep:xkaHue y4eOHOT0 MaTepuasa:

Crioco0Obl penieHus CUCTeM JTUHEWHBIX ypaBHeHuMU. [lonstus: martpuma 2x2 u

3x3, ompeaenurens Matpuil. Meroax [aycca. Cucrembl HeTWHEHHBIX

ypaBHeHU. CUCTEMbI HEPABEHCTB

KomOuHupoBaHHOe 3aHsITHE

Tema 1.7. BXoaHO# KOHTPOJIb. Conep:kanue y4eOHOro MaTepuaJa: 2
Boruucnienuss u npeoOpa3zoBaHus. YpaBHEHHs M HepaBeHCTBa. ['eomerpust Ha
IJIOCKOCTH.
KonTpoJsbHas padora: «BXoaHOH KOHTPOJIb»
Paznen 2. [Ipamble u 20
IJIOCKOCTH B MIPOCTPAHCTBE.
Tema 2.1. OcuHoBuble noustus | Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooepiicanue 2
cTepeoMeTpuu. PacrionoxeHue | npuKiIaonozo mooyns)
HPSIMBIX U IIJIOCKOCTEH. [Tpenmer crepeomerpun. OCHOBHBIE NOHATUS (TOUYKa, NpsAMas, IJIOCKOCTb,
npoctpaHcTBo). OCHOBHBIE akCHMOMBI — cTepeoMerpuun. Ilepecekaromuecs,
napajjielibHple UM CKpeliuBarouiuecs npsmble. IlpusHak  u  CBOMHCTBO
CKpeIIMBaroIuXcs NpsAMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (UTYPBHI.
Kom0unnpoBanHoe 3ansitue
Tema 2.2.ITapamienbHOCTh Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooepircanue 6 OK 01, OK 03,
MPSIMBIX, IPSIMOU U IUIOCKOCTH, | RPUKIAOHO20 MOOYA1) OK 04, OK 07
IJIOCKOCTEM. 1.ITapannensHble npsiMast U iockocThb. Onpenenenue. [Ipusnak. CpoiicTaa. MK 1.2, 1K 1.5
[TapamnensHble mockoctu. Onpenenenue. [Ipuznak. CBolicTsa. K24
2.Terpasap m ero snemeHThl. [lapamrenenumnen u ero anmemMeHThl. CBoicTBa
IIPOTUBOIMOJIOXKHBIX TpaHel U AuaroHaiell napauienenumne/a.
3. [TocTpoeHre OCHOBHBIX CeueHUH. Penrenne 3anad.
KoMmOuHupoBaHHoe 3aHsITHE
Tema 2.3.IlepnenaukynsapHocts | Ilpogpeccuonanvno-opuenmuposannoe cooepiicanue (cooeporcanue 2
MPSMBIX, NIPSIMON U IIJIOCKOCTH, | RPUKIAOHO20 MOOYA)
IIJIOCKOCTEM. [Mepniennukynsapabie npsimble. [lapamuienpHble MPsIMBIE, MEPIEHANKYISIPHBIE K
wiockocTH.  Ilpu3Hak  NEepneHIuKyJISIpHOCTH  MPSAMOM M IIOCKOCTH.
Hoxa3zarensctBo.  IleprmeHaukynssp W HakinoHHasA.  IlepnenaukynsipHbIe
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I0CKOCTH. [IpHU3HaKk nepneH uKyIsIpHOCTH IJIOCKOCTEN. [JoKa3aTenbeTBo.
PaccrosiHus B mpoCTpaHCTBeE.

KOMﬁI/IHI/IPOBaHHOC 3aHATHE

Tema 2.4. Teopema o Ttpex | Coaep:kaHue y4eOHOro MaTepuasia: 2
HEPICHANKYJIIIPaX Teopema o Tpex mepneHIuKyJapax. [[okazarenbcTBO. YTosl Mexay NpsSMOU U
IJIOCKOCTBIO. YTOJI MEX/1y IIIOCKOCTSAMHU.
KoMmOunnpoBaHHoe 3aHsATHE
Tema 2.5. Ilpogheccuonanvho-opuenmuposannoe cooepicanue (cooeporcanue 6
[TapannensHble, NPUKTAOHO20 MOOYIA)
MIePIEeHIUKYIISIPHBIE, 1.Axcuombl crepeomerpun. [lepneHAUKYISIPHOCTh NPSAMONH U  IUIOCKOCTH,
CKPEIIMBAIOIINECS TPSIMbIE napauieNTbHOCTh IBYX MPSIMBIX, MEePIEeHIUKYISIPHBIX IIJIOCKOCTH,
MEPIEeHIUKYISIPHOCTD TUIOCKOCTeH. PacronojkeHrne OpsMbIX U IUIOCKOCTEH B
OKpYXarolleM Mupe (IIpUpoe, apXUTEKType, TEXHUKE).
2-3.Pemenue IIPaKTUKO-OPUEHTHPOBAHHBIX 3aja4 «ITapannenbHsle,
NEePIEeHIUKYIISPHbIE, CKPEIIMBAIOIINECS TPSIMbIE)
IIpakTH4eckoe 3aHsATHE
Tema 2.6. Copneprkanue yueOHOro MaTepuaa 2
Pemenune 3amau. Ilpsamele u | PacmonoxeHue NpsSIMbIX U TUIOCKOCTEH B MpocTpaHcTBe. [leprneHauKynspHOCTh U
IJIOCKOCTH B IIPOCTPAHCTBE NapajuIeIbHOCTD MPSIMBIX U MJI0cKocTel. CKpelirBaromuecs npsiMbie
KounTtpoubHnas padora
Paznen 3. Koopaunarel wu 16 OK 01, OK 02,
BEKTOPBI OK 03, OK 04,
Tema 3.1. Hexkaprtossl | IIpogheccuonanvno-opuenmuposannoe cooepicanue (cooepirrcanue 4 OK 05, OK 06
KOOPJMHATBl B MPOCTPAHCTBE. | HPUKIAOHO20 MOOY5) K 1.2, IIK 1.5
Paccrosane  mexnay — AByms | JlekapTOBBI KOOpIWHATHI B IpocTpaHcTBe. [IpocTeifmue 3amaun B KOOpIUHATAX. 1K 2.4
TOYKAMH. Koopaunats! | PaccTossHEE MeXTy TBYyMsI TOUKaMHU, KOOPAMHATHI CEPEIMHBI OTPe3Ka
CepeHbI OTpe3Ka KoMmOuHupoBaHHoe 3aHsITHE
Tema 3.2. Conep:xxanue yueOHOro MaTepuaJia: 4

BCKTOpBI B IPOCTPAaHCTBC.

1. BCKTOpLI B IMIPOCTPAHCTBE. CnoxxeHre W BBIYUTAHHUC BCKTOPOB. YMHOXKEHHE
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VYron MEXIY BEKTOpaMHU. | BeKTopa Ha uucio. Kommianapueie BekTOpbl. CKalasipHOE MPOU3BEICHUE
CkansipHoe pOU3BEJCHUE | BEKTOpOB. Pa3nokeHne BekTOpa IO TPEM HEKOMIUIAaHAPHBIM BEKTOPAM.
BEKTOPOB 2.KoopauHaThl BEKTOpa, CKAISIPHOE IMPOM3BEACHHE BEKTOPOB B KOOPJMHATAX,

Yrojd MEXIy BEKTOpaMH, YroJl MEXIy MpsSMON U IIOCKOCTBIO, YToJl MEXIy

IUIOCKOCTSIMU. YpaBHEHHUE IUIOCKOCTH. [ €OMEeTpHYecKHil CMBICI OMpeNeIuTeNs

2x2

KomOuHupoBaHHOe 3aHsITHE
Tema 3.3 Ilpogheccuonanvno-opuenmuposannoe cooepricanue (cooeprcanue 6
[IpakTHKO-OpUEHTHPOBAHHBIE NPUKIAOHO20 MOOY1)
3aa4yd = Ha  KoopaMHATHOM | KoopauHaTtHas TUIOCKOCTh. BEIUMCICHWE paccTOSHUN ©  IUIOMIaned  Ha
TIJIOCKOCTH iockocTd. KonnuecTBeHHbIE pacyeTsl

IIpakTH4yeckoe 3aHATHE
Tema 3.4.. Pemienue 3amau. Coaep:xxanue y4eOHOro MaTepuaJa: 2
Koopaunats! 1 BEKTOpBHI. JlexapToBbl KOOpAUHATHI B IIpocTpaHcTBE. BekTopel B pocTpancTBe. ClioskeHne

W BBIUMTAHHE BEKTOPOB. YMHOXXEHHE BekTopa Ha uyucio. Komruianapueie

BekTOphl. CKaJsipHOE TPOM3BEICHUE BEKTOPOB. PasnojkeHue BEKTOpa MO TPEeM

HEKOMIUTaHapHBIM BekTopam. [Ipocreiinme 3agaun B koopauHaTax. KoopauHatel

BEKTOpAa, PACCTOSHHME MEXJy TOYKaMH, KOOPJAUHATHI CEpEeIUHBbl OTpE3Ka,

CKQJIIPHOE MPOM3BE/ICHUE BEKTOPOB B KOOPJAMHATAX, YTrOJ MEXAY BEKTOpamH,

YIOJ MEXAY IPSIMOM U IIIOCKOCTBIO, YTOJ MEX/Y IIIOCKOCTSIMHU.

KonrpoabHnas padora
Paznen 4. OcHoBbI 40
TPUTOHOMETPHUH.
Tpuronomerpunueckue OK 01, OK 02,
GyHKUIMN. OK 03, OK 04,
Tema 4.1 Tpuronomerpudeckue | Ilpogpeccuonanvno-opuenmuposanmnoe cooepircanue (cooeporcanue 4 OK 05
(GYHKIMHM TIPOW3BOJIBHOTO YTIIA, | HPUKIAOHO20 MOOY5) MK 1.2, TIK 1.5
gynucia. Paguannad u rpagycHasd | 1.Pagumannas wmepa yrina. [loBOpOT TOYKM BOKPYr Hadajga KOOpPJIMHAT. K 2.4

Mepa yria.

OHpCIIeJ'IeHI/Ie CHHYCa, KOCHMHYC4, TaHI'CHCA U KOTaHI'CHCA. 3HaKu CHUHYCa,
KOCHHYCA, TAaHI'CHCA U KOTAHT'CHCA 11O YECTBCPTIAM.
2.3aBUCUMOCTD MCKAY CUMHYCOM, KOCUHYCOM, TAHI'CHCOM U KOTAHI'CHCOM OIHOTI'O
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U TOTO K€ yIJIa.

KOMﬁI/IHI/IPOBaHHOC 3aHATHE

Tema 4.2. OCHOBHBIE

Conep:xanue yueOHOIro MaTepuasa:

TPUTOHOMETPUYECKHE 1. Tpuronomerpudeckue TOXIECTBA.

TOXK]IECTBA. ®opmyinsl | 2. CHHYC, KOCHHYC, TAHT€HC U KOTAHT'€HC YTJIOB O ¥ — .. DOpMYyIIbI TPUBEICHHUSI.
IIPUBEACHUSA. KomOunHupoBaHHoOe 3aHsATHE

Tema 4.3. Conep:xanue yueOHOIro MaTepuasa:

Cunyc, kocuHyc, TaHrerc | Cymma u pa3Hoctb cuHycoB. CymMma U pa3HOCTh KOCHHYCOB. CHHYC U KOCHHYC

CYMMBbI U Pa3HOCTH JIByX yTJIOB
CuHYC M KOCHUHYC JBOMHOIO
yriia. @opMysbl  TOJIOBUHHOTO

nBoitHoro yrina. @®opmynsl nojgoBuHHOro yria. IIpeoOpasoBaHusi CymMmBbl
TPUTOHOMETPUUYECKUX (DYHKIMIA B TPOHM3BEACHUE M TPOU3BEICHHS B CYyMMY.
BelpaxkeHue TpUrOHOMETpUYECKHUX (YHKLUMH uepe3 TaHIeHC II0JOBUHHOIO

yria aprymenrta. [IpeobpazoBanus mpoCTEHIINX TPUTOHOMETPUUECKHUX BBIPAKECHHI
IIpakTH4yeckoe 3aHATHE

Tema 4.4. Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooepircanue

OyHKIINH, Hx CBOWCTBA. | HPUKIAAOHO20 MOOYA)

CrniocoOsl 3a1anust GyHKIUN

O6sacte ompeneneHuss U MHOXKECTBO 3HaueHuM (QyHKuui. YETHOCTS,
HEUETHOCTb, NEPUONYHOCTh (QyHKIMNA. CriocoObl 3aaHus GyHKIUN

KoMmOunnnpoBaHHoe 3aHsAATHE

Tema 4.5.Tpuronomerpuueckue
GyHKIMM, WX CBOWCTBA U

Conep:xanue yueOHOIro MaTepuaJa:

O6uacTe onpeneneHrs 1 MHOKECTBO 3HAYEHUI TPUTOHOMETPUUYECKUX (PYHKIUH.

rpaduKH. YETHOCTh, HEYETHOCTh, MEPUOJUYHOCTH TPUTOHOMETPUYECKUX  (PYHKIIHA.
CaoiicTBa u rpaduku GyHKIUN y = cOs X, Yy =SsIn X, y = tg X, y = ctg X.
Kom0OnnnpoBanHoe 3ansitue

Tema 4.6. Copaepxxanue yueOHOro MaTepuaJa:

[IpeobpazoBanue rpagukoB | CykaTue U pacTsukeHue rpa@uKoB TPUTOHOMETPUIECKUX (DYHKITHIA.

TPUTOHOMETPUUECKHUX (QYyHKIUH

[Ipeo6pa3zoBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKITHIA

HpaKTI/I‘IeCKOC 3aHATHE
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Tema 4.7.
Onucanue TPOU3BOJACTBEHHBIX

IIpo¢eccrnoHaILHO-OPHEHTUPOBAHHOE
NPHUKJIATHOI0 MOIYJIA)

coJepKaHue (compep:kanue

IIPOLECCOB c noMoIIbI0 | Mcronb30BaHue CBOMCTB TPUTOHOMETPUYECKUX (PYHKIMH B pOQecCHOHATbHBIX
rpaduKoB QyHKIHIA 3aJadax
IIpakTnyeckoe 3ansiTue
Tema 4.8. O6paTHbIC Coaep:xxaHue yueOHOro MaTepHaJia:
TPUTOHOMETPUUECKHE OO6parnbie Tpuronomerpuyeckue GyHkun. Mx cBolicTBa u rpaduku.
GyHKIHH. Kom0uHupoOBaHHOe 3aHATHE
Tema 4.9. Conep:xxanue y4eOHOro MaTepuaJa:
Tpuronomerpudeckue 1.YpaBHeHue cos X = a. YpaBHeHue sin X = a. YpaBHeHue tg X = a, ctg X = a.

YpaBHCHU U HEPABCHCTBA.

2-3.Pemienue TpUrOHOMETPUYECKMX YPAaBHEHHI OCHOBHBIX THIIOB: IPOCTEHIINE
TPUTOHOMETPUYECKHUE YPABHEHHMsI, CBOIALIMECS K KBaJIpPaTHBIM., pEIIacMble
Pa3I0KEHUEM Ha MHOKHUTENH, OIHOPOIHBIE.

4. Tlpocreiine TPUrOHOMETPUUECKUE HEPABEHCTBA.

KOMﬁHHHpOBaHHOC 3aHATHE

Tema 4.10.
CucreMpl TPUTOHOMETPUYECKUX
ypaBHEHUN

Cogepxanue yueOHOro MaTepuasa

CucreMsl IPOCTENIINX TPUTOHOMETPUUYECKUX YPABHEHUN

HpaKTI/I‘IeCKOC 3aHATHE

Tema 4.11. Pemenue 3angau.
OcHoBBI TPUTOHOMETPHH.

Tpuronomerpuueckre GyHKINU.

Conep:xanue yueOHOro MaTepuaJa:

[TpeoOpa3oBaHre TPUTOHOMETPUUECKUX BBIPAKEHUH.
PemeHne TPUTOHOMETPUYECKUX YPABHEHUHM W HEPABEHCTB B TOM YHUCIE C
UCIOJIb30BAaHUEM CBOMCTB (DYyHKIIMH.

KonTposubnasi padora: «OcHOBbI TpUIrOHOMeTpHUH. TpHroHOMeTpH4YecKHe
byHkumn»

Pazgea 5.
KoMmmiiekcHbie yucia

Tema 5.1.
KomMmruiekcurie yncia

Conep:xaHue y4eOHOT0 MaTepuasa:

[TonsiTue xomrekcHoro uncia. ConpsikeHHblE KOMIUIEKCHBIE Yncia, MOAYJIb U
apryMeHT KOMIUIEKCHOro uucina. Popma 3amucu  KOMIUIEKCHOIO 4Hcia
(reomeTpuyeckas, TPUTOHOMETpHUECKas, aireOpanyeckas). ApupmeTndyeckue
JENCTBUS C KOMIIJIEKCHBIMM YU CIIaMU

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06
K 1.2, IIK 1.5
K 2.4
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KoMOunHnpoBaHHoe 3aHsAATHE

Tema 5.2. Ilpogpeccuonanvno-opuenmuposannoe cooepiricanue (cooepocanue 4
[Ipumenenue KOMIUIEKCHBIX | RPUKIAOHO20 MOOY/1:)
qyuceln 1.BeimonHeHre pacueToB C IOMOIIBI0 KOMILJIEKCHBIX YHCEL.
2. IIpumepsl UCTIOIB30BAHUS KOMILIEKCHBIX YHCEI
IIpakTnyeckoe 3ansaTHE
Pa3nen 6. I[IpousBognas le.— 24
GyHKIUM, ee IPUMEHEHUE (Bcero
- 38)
Tema 6.1. [TousiTue Conep:xanue yueOHOTro MaTepuasa: 2
npousBogHon.  @Dopmynsl M | OnpeneneHre YUCIOBOM MOCIEI0BATEIbHOCTH U CIIOCOObI ee 3aaanus. CBONCTBa
npaBuiia JUQPepeHIUpOBaHus. | YUCIOBBIX MOC/IeAoBaTeNbHOCTeH. OnpeneneHue npeaena mociae0BaTeIbHOCTH.
Boruncnenne npenenoB  mocinenoBarensHocTed.  [Ipemen  dyHKuumm  Ha
OeckoneuHoctu. Ilpemen ¢yHkumm B Touke. [lpupamenue aprymenra.
[Ipupamenne QyHkuuu. 3anaduu, NPUBOAAIIME K MOHSATHIO IPOU3BOIHOM.
Omnpenenenye Nporu3BOIHON. AJITOPUTM OTHICKAHUS IPOU3BOHOM. OK 01, OK 03,
Kom0unnpoBanHoe 3ansitue OK 04, OK 06,
Tema 6.2. Copepxxanue yueOHOro MmarepuaJa: 6 OK 07
[IponsBoHbIe CYMMbI, PA3HOCTH | Mopmyms auddeperuposanns. [Ipasuma auddepeHupoBaHs. MK 1.2, TIK 1.5
IIPOU3BENIECHNUS, YACTHOTO K 2.4
Kom0unnpoBanHoe 3ansitue )
Tema 6.3. Copaepxxanue yueOHOro MaTepuaJa: 4
[IpousBonHbIe Onpenenenue  cnoxxHo — QyHkuuu. IIpowsBojmHass TPUTOHOMETPHUUYECKHX
TpUroHomerpudeckux (GyHkuuil. | ¢pyukiwii. [Ipon3BoaHast CIIOKHON GyHKIIMH
[pousBonHas cinoxHOW | KoMOMHMpOBaHHOE 3aHATHE
yuxunn [TpousBoHas CIOKHON (PYHKIINH 2
IIpakTHyeckoe 3aHsATHE
Tema 6.4. Copaepxxanue yueOHOro MaTepuaJa: 2
Ilonatne o  HemnpepblBHOCTH | [lonsaTne HempepwsiBHOW (yHKIuu. CBoWcTBa HeNpepbiBHOW (QyHKIHH. CBS3b

¢byHKuIMU. MeTo MHTEpBaJIOB

MEXJY HEMpPEepbIBHOCTbIO M JU(PPepeHIHpPYyeMOCThI0 (YHKIMH B TOUKE.
ANTOpUTM pELLIEHUSI HEPABEHCTB METOJIOM UHTEPBAJIOB
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KoMOunHnpoBaHHoe 3aHsAATHE

Tema 6.5. T'eomerpuueckuii | Conep:kaHue yueOHOro MaTepuaJia: 2
CMBICJI IPOU3BOIHOM. 1. I'eomeTpuueckuil CMbBICI MPOU3BOAHON (PYHKIMU — YTIIIOBOH KO3 GUIIUEHT
KacaTeJIbHOHM K TpaduKy QYHKLHHU B TOUKE.
2.YpaBHeHHE KacaTelabHOM K rpaduky (yHKUMH. AJTOPUTM COCTaBJICHUS
ypaBHEHUs KacaTeJIbHOU K rpaduky pyHkum y=f(x).
Kom0unnnpoBanHoe 3ansitue
YpaBHeHUE KacaTelbHOU K TpaduKy (QyHKIUH. 2
IIpakTnyeckoe 3ansaTHE
Tema 6.6. Ilpogpeccuonanvno-opuenmuposannoe cooepiicanue (cooepoicanue 2
duznueckuit CMBICII | RDUKIAOHO20 MOOY/:)
IIPOU3BOIHOMN B | ®u3nyeckuil (MEXaHUYECKHUI) CMBICI MPOU3BOJHON — MTHOBEHHAs CKOPOCTh B
npoeCCHOHATBHBIX 3aauax MOMEHT BpeMeHH t: v = S' (1)
IIpakTnyeckoe 3ansTHE
Tema 6.7. MOHOTOHHOCTH Coaep:xxanue yue0HOro MaTepuaJia: 2
¢ynxuunn. Touku skcTpemyma. | Bospacranue u yObiBaHHMe (DYyHKIMH, COOTBETCTBHE BO3PACTaHHs U YObIBaHHS
GbyHKIMU 3HaKy Mpou3BoAHOM. IloHATHME NPOM3BOAHON BBICIIEro MOPSJIKA,
COOTBETCTBUE 3HAKAa BTOPOM MPOU3BOJHON BBIMYKJIOCTH (BOTHYTOCTH) (QYHKIIUH
Ha OTpe3Kke. 3alayl Ha MAaKCUMyM U MUHUMYM. [loHSITHE acUMNTOTHI, CLIOCOOBI
WX OompeaesieHus. AJTOPUTM HUcclieoBaHusl GyHKIIUU U TIOCTPOCHHS ee rpaduka
C TIOMOIIIbIO MPOU3BOAHOM. [[poOHO-1HMHEelHas QyHKIUS.
KomOunHnpoBaHHoe 3aHsAATHE
KouncyabTanus 6
IIpome:xkyTounasi arrectanusi (JK3aMeH) 6
Hroro 3a nepBblii cemecTp: 140
Il cemecTp : nexknuuu -1084, npakTuyeckune 3ansatus — 804, KOHCYIbTALMM — 64, IK3aMeH — 6.
Pa3nen 6. I[IpousBognas llec.-14
GyHKkuuM, ee mNpUMeHEHHE (Bcero
(mponoJikeHnue). 38)
Tema 6.8. UccnenoBanue | ConepxxaHue yueOHOro MaTepuasa: 4 OK 01, OK 02,
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byHKIMH U noctpoenue | MccnenoBanue GyHKIIMM HA MOHOTOHHOCTB M TOCTPOEHUE IrpauKOB. OK 03, OK 04,
rpaduKoB. IIpakTHyeckoe 3aHsATHE OK 05, OK 06
Tema 6.9, HauGonbmee u | Coaep:kanue yueGHOI0 MaTepuaa : 2 IK 1.2, IIK 1.5
HauMEHbIIIee 3HAYCHUS Haxoxnenve HanOoOJbIIEr0o M HAaMMEHbBIIEro 3HaYeHUi (yHKIUM, MOCTpOeHUE 1K 2.4
byHKIIH. rpayKoOB ¢ UCHIOJIB30BAaHUEM allapaTa MaTeMaTHYECKOIO aHAIN3a.

IIpakTuyeckoe 3aHsATHE
Tema 6.10. Haxoxnenue Ilpogheccuonanvho-opuenmuposannoe cooeprcanue (codeporrcanue 6
ONTUMATBHOTO pe3ynbTaTa ¢ | HPUKIAOHO20 MOOYs)
MOMOIIBIO  NPOM3BOAHOH B Haumensiiee u HanOosblee 3HaueHUE QYHKIUH.
IIPAKTHYECKHX 3a/auaXx. IIpakTH4yeckoe 3aHATHE
Tema 6.11. Coaep:xxanue y4eOHOIro MaTepuasa: 2
Pemtenune 3amau. Ilpouwssoxnas | @opmynel u mpaBwia guddepeHnupoBanus. MccnenoBanume ¢GyHKOIUNA C
GyHKIIUY, €€ TPUMCHECHHE MOMOIIIbIO Tpor3BOAHON. Hanbomnbiiee 1 HauMeHblee 3HaueHus PyHKIIUN

KonTposbnas padora
Paznen 7. MHOrorpanHukM W 38
TeJIa BpalleHHs.
Tema 7.1. Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooepircanue 2
Bepmmnsl, pedpa, TPaHu | NPUKAAOHO20 MOOYA)
MHOTOTPaHHHUKA [Tonsitue MHOTOTpaHHMKA. Ero s1eMeHThI: BEpIIUHbI, pedpa, rpanu. JlnaroHans.

Ceuenue. BrITykiible ¥ HEBBITYKJIBIE MHOTOTPaHHUKH

KoMmOununpoBaHHoe 3aHsiTHe OK 01, OK 04,
Tema  7.2. [Ipusma,  ee | Ilpogheccuonanvno-opuenmupogannoe cooepicanue (cooepircanue 2 OK 06, OK 07
cocrapistonie.  Ilpsamas  u | npuknadnozo moodyns) NK1.2,IIK 1.5
MpaBUIIbHAS npusMebl. | [Tonarue npusmel. Ee ocHoBanus u O0okoBble rpaHu. Beicota npusmsl. [Ipsmas u IK 2.4
[Tapannenenunen, ky0. Ceuenns | makmonnass mnpusma. IlpaBwibHass mpusma. Ee cedenwe. I[lapamnenemurer,
npusMbl. bokoBasg M IOJIHAs | CBOMCTBA  NPSMOYTOJNIBHOTO — Tapamienenunena, ky0. Cedenume  KyoOa,
MOBEPXHOCThH MIPU3MBEI. napaenenunena. [1nomaas O0KOBOH 1 MOTHON MTOBEPXHOCTH MTPH3MBI.

Kom0ununpoBanHoe 3aHsiTue
Tema 7.3. Copneprkanue yueOHOT0O MaTepuaa 2
IMupamuna, ee cocrasiusromue, | [lupamuna u ee snementol. Ceuenue nupamuabl. [IpaBuibHas nupamuzaa.
CCUCHHUE. IIpaBunbHas | Yceyennas nupamuaa. [nomnaae 60KOBOH M IMOJTHON MOBEPXHOCTH MTHPAMUJIBI.
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nupaMuzaa. Yceuennas
nupamuja. bokoBas M mosHas
IIOBEPXHOCTb NMUPAMUIBL.

KoMOunHnpoBaHHoe 3aHsAATHE

Tema 7.4.

CummeTpust B KyoOe,
napauiesienure/e, npu3Me,
upamMuie. [IpaBuibHBIC

MHOT'OIrpaHHUKH, UX CBOICTBA.

Ilpogpeccuonanvno-opuenmuposannoe cooepiricanue (cooepocanue
RPUKTIAOHO020 MOOYJ1A1)

CuMMeTpHusi OTHOCUTENIbHO TOYKH, HpsIMOM, IuiockocTH. CummeTpus B KyOe,
napajuienenunesne, npusme, nupamuje. [lonsTiue npaBUuaIbHOrO MHOIOI'PaHHUKA.
CBolicTBa IPaBUJIbHBIX MHOTOTPAHHHUKOB.

KOMﬁHHHpOBaHHOC 3aHATHE

Tema 7.5. Ilpogpeccuonanvno-opuenmuposannoe cooepiricanue (cooepocanue
[Tpumepsl CUMMETpHUi B | RPUKIAOHO20 MOOY:)
npodeccun CumMeTpus B IPUPOJE, ApXUTEKTYpE, TEXHHUKE, B ObITY. [IpuMepsl cuMMeTpHil B
npodeccum.
IIpakTHYeckoe 3aHsATHE
Tema 7.6. Ilpogheccuonanvho-opuenmuposannoe cooepicanue (cooepircanue

[unuHap, ero CoCTaBISIOIIKE.
CeueHue nunuHIpPA

RPUKTAOHO20 MOOYA)

[Munuaap u ero sneMeHTsl. CeueHue IWIMHApPA (IApajuIeIbHOE OCHOBAHWMIO U
ocn). Pa3BepTka nuiauHIpa

KOMﬁHHHpOBaHHOC 3aHATHE

Tema 7.7.
Konyc, ero cocrasusmomue.
CeueHnue KoHyca

Ilpogheccuonanvno-opuenmuposannoe cooepircanue (cooepircanue
HPUKTIAOHO020 M0OOYI151))

KOHYC u ero nieMeHThl. (CeucHue KOHYCa (napamleanoe OCHOBAHUIO H
mpoxoaduiee 4cpe3 BepI_HI/IHy), KOHHYCCKHE CCUCHMHA. Pa3BepTI<a KOHYCa

KoMOuHnpoBaHHoe 3aHsAATHE

Tema 7.8.
VYceuennslii koHyc. Ceuenue
YCEUEHHOT0 KOHYyca

Ilpogheccuonanvno-opuenmuposanmoe cooepircanue (cooepircanue
RPUKTAOHO020 MOOYJI:)

VYceuennslii konyc. Ero obpa3syromias u Beicota. CeyeHne yceueHHOro KoHyca

KoMOuHnpoBaHHoe 3aHsAATHE

Tema 7.9.
Hlap u cepa, ux ceueHus

Ilpogheccuonanvno-opuenmuposannoe codepicanue (cooeporcanue
RPUKTIAOHO20 MOOY5)

[ITap u chepa. Bzaumuoe pacronoxenue cepsl u miockoctu. CeueHue mapa,
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cepsl

KOMﬁI/IHI/IPOBaHHOC 3aHATHE

Tema 7.10. Ilpogpeccuonanvno-opuenmuposannoe cooepiricanue (cooepocanue 4
[Tonstue o006 oObeme Tena. | npuknaonozo mooyns) Ilpogheccuonanvno-opuenmuposannoe cooeprcanue
OTtHomeHre 00BEMOB TTOIOOHBIX | (COOeprcanue NPUKIAOHO20 MOOYIs)
Tel [Tonsitue 06 ooveme Tenma. OObeM Kyba M MPSMOYTOJIBHOTO IMapajuieienuIe/a.
O6vem mpusmbl u 1uauHApa. OTHOImIEHHE OOBEMOB IMOJOOHBIX — TeIl.
['eomeTpuyecKkuii CMBICH ONPEACTIUTENS 3-TO OopsIKa
KoMOununpoBanHoe 3aHsiTHe
Tema 7.11. Ilpogpeccuonanvno-opuenmuposannoe cooepiricanue (cooepoicanue 2
O0BeMBI u IUIOLIATH | HPUKAAOHO20 MOOYIA)
MOBEPXHOCTEH Tel O6bembl mupamubl U KoHyca. O0bem mapa. [Tnomanu noBepxHocTei Tein
KoMOununpoBaHHoe 3aHsiTHE
Tema 7.12. Ilpogheccuonanvho-opuenmuposannoe cooeprcanue (codeporcanue 4
KoMOuHamm MHOTOTPAaHHHUKOB | HPUKIAOHO20 MOOYIA)
U Tell BpallleHus KoMOuHanmu reoMeTpuuecKux Tei
IIpakTHyeckoe 3aHsATHE
Tema 7.13. Ilpogpeccuonanvno-opuenmuposannoe cooepicanue (cooepircanue 4
I'eomerpuueckne KOMOMHALMYU | HPUKAAOHO20 MOOYIA)
Ha TPaKTHKE Hcnonp3oBaHne KOMOMHAIIMI MHOTOTPAaHHUKOB U T€J BpAIllEHUS B MPAKTHUKO-
OPUEHTHPOBAHHBIX 3a7a4ax
IIpakTHYeckoe 3aHsATHE
Tema 7.14. Pemenue 3amau. | ConepxxaHue yueOHOro MaTepuaJia: 2
MHororpaHHuKu u Tena | OOBEMBI U TUIONIA I TOBEPXHOCTH MHOTOTPAHHUKOB U Tell BpAIllCHUS.
BpaIllCHUS. KoutposbHnas padora
Paznen 8. 14 OK 01, OK 02,
IlepBooOpa3nas ¢pyHkuum, ee OK 03, OK 05,
NpUMeHeHue OK 07
Tema 8.1. Copaepxxanue yueOHOro MaTepuaJa: 2 K 1.2, IIK 1.5
[TepBoobOpaznas GyHKIMHU. | Bamada 0 BOCCTAHOBICHUH 3aKOHA JBHMKEHHUS 0 M3BECTHON CKOpocTH. [ToHsTHE [IK 2.4
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[IpaBuna HAXOXXJCHUA | HHTerpupoBaHus. O3HaKOMIICHHE C MOHSATHEM MHTErpajia M MmepBooOpasHOM Jis

epBOOOpa3HBIX bynkun y=f(x). Pemenune 3ama4 Ha CBSA3b MEPBOOOPA3HON U €€ MPOU3BOIHOM,
BBIUMCJICHHE IEePBOOOpa3HOM sl JaHHOW ¢yHkiuu. Tabmuma dopmyn s
HaXOXKJCHUS epBOOOpa3HbIX. M3yueHune npaBuiia BEIYUCICHUS IEPBOOOPA3HOMA
KomOuHupoBaHHOe 3aHsITHE

Tema 8.2. Ilpogpeccuonanvno-opuenmuposannoe cooepiricanue (cooepocanue 2

[Tmomans KPUBOJIMHEUHOHN | HPUKIAOHO20 MOOYIs)

tpanenuu. @opmyna Herorona — | 3agaun, npuBOAANIME K MOHATHIO ONPENEICHHOTO MHTErpajia — O BBIYMCICHUU

JleiiOHmIa IUIOIAAM KPUBOJIMHEWHOM Tpaleuuyd, O IepeMeleHnn Todyku. llonsTue
OIIPEACIIEHHOIO  MHTErpasa. l'eomerpuueckuii u  (QU3MYECKUI  CMBICTT
ompezeneHHoro unrerpaia. ®opmyna Hetorona— Jleitouuia
KomOunupoBaHHOe 3aHsITHE

Tema 8.3. Coaep:xxanue y4eOHOro MaTepuaJa: 2

Heonpenenennsrit u | IlonsiTHe HEONPENECIEHHOTO UHTErpaa

ONPEIECTICHHBIN HHTETPAJIbI Kom0unnpoBanHoe 3ansitue

Tema 8.4. Coaep:xxanue y4eOHOIro MaTepmuaJa: 2

ITonatne 006 omnpeneneHHOM | ['eOMETpUYECKHIA CMBICI ONPEIEICHHOTO HHTErpaia

UHTErpajie KaK wionaay | Kom0OuHupoBaHHoe 3aHATHE

KPHUBOJIMHEWHOH Tpanenun

Tema 8.5. Ilpogheccuonanvho-opuenmuposannoe cooepircanue (cooeporcanue 4

OrmpeieNieHHBI ~ UHTETPal B | HPUKIAOHO20 MOOY]51)

KU3HU I'eomerpuyecknii CMBICH oOmpeaesieHHoro wuHrerpana. @opmyna Herorona -
JleitObuuma.
Pemenne 3amau Ha NpUMEHEHHE WHTETpana A BBIYUCICHUS (U3HUECKUX
BEJIMYMH U IIONIaIeH
IIpakTnyeckoe 3aHsTHE

Tema 8.6. Conep:xaHue yueOHOIro MaTepuaJa: 2

Pemenne 3ana4. | [leppooOpasnas  ¢yuknuu. IlpaBuia HaxoxnaeHus nepBooOpasHbiX. Ee

ITepooOpasHast (yHKIHH, €€ | npUMEHEHHE

IIPUMEHEHNE Kountpoasnas padora

Paznen 9. CreneHn U KOpHH. 18 OK 01, OK 02,
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CrenenHass QyHKIHSA.

OK 03, OK 05,

Tema 9.1. Crenennas pynkuus, | Coaep:kanue ydedOHOro MaTepuaJia: 4 OK 07
€€ CBOICTBA. 1.ITonsiTe KOpHS N-OW CTENEHH U3 IEHCTBUTEILHOTO YKCIIa.
2. ®yHKIMH y = VX uX cBoiicTBa U rpadukn. CBOMCTBA KOPHS N-Oif CTEIICHH.
Kom0unnpoBanHoe 3aHsATHE
Tema 9.2. Conep:xanue yueOHOro MaTepHaJia: 4
[TpeoGpazoBanue BblpakeHUil ¢ | [IpeoOpa3zoBaHre UPPALMOHAILHBIX BBIPAXKEHUI
KOpHSIMH N-OW CTENEHU KomOunHupoBaHHoe 3aHsATHE
Tema 9.3. CoiictBa crenenu ¢ | Conep:kanue yueOHOro MaTepuaJja: 2
paIMoHaIbHBIM U [TonsitTue creneHn ¢ JIOOBIM  palMOHAIbHBIM IOKa3aTesneM. CTerneHHble
JEUCTBUTEILHBIM (GYHKIUH, UX CBOWCTBA U TPaUKH.
[IOKa3aTesIMHU. KomM0uHnpoBanHoe 3aHATHE
Tema 9.4. Pemienue Coaep:xxanue yue0HOro MaTepuaJia: 6
UPPALMOHATILHBIX YPaBHEHHM 1.PaBHOCHIIBHOCTh WPPAlMOHANBHBIX YpPaBHEHWI U HEpaBEHCTB. MeTOIbpl HUX
pelIeHus.
2-3.Penienue uppanoHaIbHBIX YPABHEHUH U HEPABEHCTB.
KoMmOununpoBaHHoe 3aHsiTHe
Tema 9.5. Coaeprxanue y4eOHOro MaTepmuaJa: 2
Crenenn u kxopHu. Crenennas | Onpenenenue creneHHON (QyHKImH. Vcnoiab30BaHUE ee CBOWCTB MPH PEIICHUH
byHKIUSA YpaBHEHU U HEPABEHCTB
KounTtpoabHnas padora
Paznen 10. Iloka3areanHasi 16 OK-01, OK-02,
dyHkuus OK-03, OK-04,
OK-05, OK-07
Tema 10.1. Tloka3atenbHas | Conep:kaHue yueOHOro MaTepuasia: 4
dbyHKIHS, ee cBoricTBa. | 1. CreneHb ¢ MPOM3BOIBHBIM JEHCTBUTEIHLHBIM IOKaszaresneM. OrpeneneHue

[lokasaTenbHple ypaBHEHHS W
HEpPaBEHCTBA

Moka3arelbHON (PyHKLUU, ee CBOWCTBA U rpaduk. 3HAKOMCTBO C MPUMEHEHUEM

MOKa3aTeIbHOU (PYHKITHH.

2.Pemienne  mokaszaTelbHBIX  YpaBHEHUH

MCTOA0M.

(bYyHKIMOHATBHO-TpapUUECKUM
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KoMOunHnpoBaHHoe 3aHsAATHE

Tema 10.2. Copaeprxanue yueOHOro MaTepuaJa: 6
Pemenue IOKa3aTeNbHBIX | 1.PenieHne moka3aTeslbHBIX YpaBHEHUH METOJIOM YpaBHHBAHHS IOKa3aTesei,
YPAaBHEHHUH U HEPABEHCTB METOJIOM BBEICHHS HOBOM MEPEeMEHHOHM, (YHKIMOHATbHO-TpaUIECKUM
METOJIOM.
2-3.Pemienue nokasaTesibHbIX HEPABEHCTB
IIpakTnyeckoe 3ansaTHE
Tema 10.3. Conep:xanue yueOHOro MaTepHaJia: 4
Cucremsl IIOKa3aTeNbHBIX | PemieHue cucreM noka3aTeNnbHbIX YPaBHEHUN
ypaBHEHUH KomOunnnpoBaHHoe 3aHsATHE
Tema 10.4. Coaep:xxanue yue0HOro MaTepuaJia: 2
Pemenune 3anau. Ilokasarenbnas | PemieHne mokazaTeNbHBIX YpPaBHEHHH METOAOM ypaBHUBAHHS IIOKa3aTeled u
byHKIMSA METOJIOM BBE/ICHUS HOBOW IepeMEHHOM. Pellienne nokasarenbHbIX HEPAaBEHCTB
KonTposbnas padora
Pazgen 11.  Jlorapu¢msl 30 OK 01, OK 04,
Jlorapudpmuyeckas pyHKumus OK 06, OK 07
Tema 11.1. Copaeprxanue y4eOHOro MaTepmuaJa: 4 K 1.2, IIK 1.5
Jlorapudm uncna. Jlecatuunstii | Jlorapudm dncna. JIeCATHUHBINA U HATYPAIbHBIN JOTapU()MBI, YKCIIO €. IK 2.4
U HaTypalbHbId  jorapuMmel, | KoMOMHIPOBAHHOE 3aHATHE
YHCIIO €
Tema 11.2. Conep:xxanue y4eOHOro MaTepuaJia: 6
CaoiicTBa norapupmoB. | Coiictsa norapudmos. Onepaius sorapuGMHUpPOBAHUSL.
Onepanus norapupmuposanust | KoMOMHHPOBAHHOE 3aHATHE
Tema 11.3. Conep:xxaHue yueOHOro MaTepuaJia: 4
Jlorapudmuueckas ¢yHkuus, ee | Jlorapupmudeckas GyHKIHS U €€ CBOWCTBA
CBOMCTBA Kom0OnnnpoBanHoe 3ansitue
Tema 11.4. Coaep:xxanue yueOHOro MaTepuaJia:
Pemenue norapumuueckux | [Tonstre gorapudmMuueckoro ypaBHeHus. Ormepanusi HOTCHIHMpOBaHUs. Tpu 8

YpaBHEHU U HEPABEHCTB

OCHOBHBIX METOJIa PEIICHHs JIOTapUu(PMHUYECKUX ypaBHEHUHU: (PYHKIIMOHAIBHO-
rpaduYecKuii, METO/ TMOTCHIIMPOBAHUS, METOJ| BBEJICHHUS HOBOH IEPEMEHHOM.
Jlorapudmudeckue HepaBeHCTBA
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KoMOunHnpoBaHHoe 3aHsAATHE

Tema 11.5. Copaeprxanue yueOHOro MaTepuaJa: 2
Cucremsl J0rapu(pMUUECKUX | AJITOPUTM PEIICHUSI CHCTEMBbI ypaBHEHUH. PaBHOCHIBHOCTD JIOrapu(pMUYECKHUX
YpaBHEHU YpaBHEHUH U HEPABEHCTB
KomOuHupoBaHHOe 3aHsITHE
Tema 11.6. Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooepircanue 4
Jlorapudmbl B TpUpONie U | HPUKIAOHO20 MOOYIA)
TEXHUKE [Ipumenenne norapudma. Jlorapudmuyeckas crnupanb B mnpupone. Ee
MaTeMaTUYECKUE CBOMCTBA
IIpakTH4yeckoe 3aHATHE
Tema 11.7. Coaep:xxanue yue0HOro MaTepuaJia: 2
Pemenne 3amau. Jlorapudmel. | Jlorapupmuyeckas ¢ynkuus. Pemenne mpocrefimmx — JiorapudMUUECKUX
Jlorapudmuueckast GpyHKIHSA ypaBHEHU
KonTposbnas padora
Pazgen 12. MHosxecTBa. 10
JJieMeHTbI Teopuu rpagdos
Tema 12.1. Copaeprxanue y4eOHOro MaTepmuaJa: 2
MHoxecTBa [Tonsitue MHOXkecTBa. [logMHOkecTBO. Oniepaliii ¢ MHOKECTBaMU
Kom0uHupoBaHHOe 3aHATHE
Tema 12.2. Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooepircanue 4
Onepanuu ¢ MHOXKECTBaMHU HPUKTAOHO020 MOOYIA) OK 01, OK 04,
Onepanuu ¢ MHOKeCTBaMU. PellieHue npukiaaHbIX 3a/1a4 OK 06, OK 07
K 1.2, TIK 1.5
IIpakTHyeckoe 3aHATHE K 2.4
Tema 12.3. Ilpogheccuonanvno-opuenmuposanmoe cooepircanue (cooepircanue 2
I'padmr RPUKTAOHO020 MOOYJI:)
[Tonsitre rpada. Ces3HbIii rpad, AepeBo, HUKI rpad Ha TIOCKOCTH
IIpakTH4eckoe 3aHsATHE
Tema 12.4. Conep:xaHue yueOHOIro MaTepuaJa: 2

Pemenne 3amad. MHOXeCTBa,

I'padbl u ux npumeHeHue

Onepauun ¢ MHoXecTBaMu. OnucaHue peaJbHBIX CUTyallMid C MOMOIIbIO
MHOkecTB. [IpuMenenue rpagoB K penieHuo 3aaa4
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KonTposabnas padora

Paznen 13. DJIeMeHThI 24
KOMOUHATOPUKH, CTATHCTHKHU
U TEOPHH BEPOSITHOCTE
Tema 13.1. Ilpogpeccuonanvno-opuenmuposannoe cooepiicanue (cooepocanue 4
OcHOBHBIE TIOHATHS | RPUKTAAOHO20 MOOY)
KOMOMHATOPUKHU [lepecTtaHoBKH, pa3MeIlIEHHs], COYCTAHUSI.
KoMOunnpoBaHHoe 3aHsATHE
Tema 13.2. CoOsrtre, | Ilpogheccuonanvho-opuenmuposannoe cooepircanue (cooepircanue 4
BEPOATHOCTh COOBITUSL. | HPUKIAOHO20 MOOY/IA)
Crnoxxenue u ymHoxenue | 1.CoBMecTHbIE M HECOBMECTHBIE COOBITHA. TeopeMbl O BEpPOATHOCTH CYMMBI
BEPOSITHOCTEH. COOBITHIA. Y CIIOBHAsI BEPOATHOCTb.
2.3aBUCUMBIC U HE3aBUCUMBIC COOBITHS. TeopeMbl O BEPOSTHOCTH MTPOU3BEICHUS
COOBITHH.
KoMmOununpoBanHoe 3aHsiTHE
Tema 13.3. BepostHocts B | Ilpogheccuonanvno-opuenmuposannoe cooepicanue (codeporcanue 4
npoecCHOHATBLHBIX 3a1auax. NPUKNAOH020 M0OyNis)
1.0THOCcHTeNbHAS YACTOTA COOBITHUS, CBOWCTBO €€ YCTOWYMBOCTH.
2. Cratuctudeckoe ornpeaeneHue BeposiTHOCTH. OlleHKa BEPOSITHOCTH COOBITHSI.
IIpakTHYeckoe 3aHsATHE
Tema 13.4. [luckperHas Ilpogheccuonanvno-opuenmuposannoe cooepircanue (cooepircanue 4
CIy4aiiHas BEJIMYMHA, 3aKOH €€ | NPUKIAOHO20 MOOY/A)
pacnpeneseHus. 1.Bunsr ciayyaitHeix BenuduH. OmnpeneneHne TUCKPETHON CIIy4aiiHON BEIUYNHBI.
2.3aK0H pacmpeeNieHus TUCKPETHOW Ciy4ailHON BenuuuHbl. Ee uuncioBbie
XapaKTePUCTHKHU.
KoMOuHnpoBaHHoe 3aHsAATHE
Tema 13.5. 3amaun Conep:kaHue y4eOHOro MaTepuasa: 2

MaTeMaTHIeCKON CTaTHCTHKM.

Bapuarnmonnsiii psa. Ilomuron wactor u rucrtorpamMma. CTaTHCTUYECKHE

XapaKTEPUCTUKH Psifia HAOJII01aeMbIX JTAHHBIX.

KoMmOunHnpoBaHHoe 3aHsAATHE

OK 02, OK 03,
OK 05

K 1.2, IIK 1.5
IIK 2.4
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Tema 13.6. Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooepircanue 4
CocraBnenue TadJIuUI U | PUKIAOHO20 MOOY/51)
JlMarpaMM Ha IPaKTHKE 1. TlepBuunass o00OpaboOTKa CTAaTHCTUYECKUX JIAaHHBIX. ['paduueckoe uX
MIpe/ICTaBJICHHE.
2. HaxoxieHue cpeHIX XapaKTepUCTHK, HAOII01aeMbIX JaHHbBIX
IIpakTnyeckoe 3ansiTue
Tema 13.7. Coaeprxanue yueOHOro MaTepuaJa: 2
Pemenne 3amau.  OneMmeHTHI | DnemeHThl KoMOMHATOpUKU. CoOBITHE, BEpOSATHOCTH COObITHA. CIIOXKCHUE W
KOMOMHATOPUKH, CTATHCTUKH W | yMHOXEHHE BEPOSTHOCTEH
TEOpUHU BEPOATHOCTEN KonTtposbHaas paGora
Paznen 14. YpaBHeHuss wu 24 OK 01, OK 04,
HEepPaBeHCTBA OK 06, OK 07
Tema 14.1. Coaepxxanue yueOHOTro MaTepuaJa: 4 NK1.2,IIK 1.5
PaBnocunbHOCTE ypaBHeHMi U | 1. PaBHOCMIBHOCTH ypaBHeHMH u HepaBeHCTB. Ompenenenusi. OCHOBHBIC 1K 2.4
HepaBeHCTB. OOImmMe METOIBI | TEOpEMbl PAaBHOCHIIBHBIX IIEPEX0/IaX B YPABHCHUSIX U HEPABEHCTBAX.
perteHus 2.00mue MeToAbl pelleHUs YpaBHEHHM: Mepexo]l OT paBeHCTBa (YHKIUN K
PaBEHCTBY apryMEHTOB JIi MOHOTOHHBIX (YHKIMH, METOJ pa3joXKeHus Ha
MHOXHTEIH, METOJ BBEJIEHHs HOBOW NEpeMEeHHOH, (yHKIMOHAIBHO-
rpaduuecKuit MeTo
Kom0uHupoBaHHOe 3aHATHE
Tema 14.2. Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooepircanue 4
['paduueckuit Meron peuieHUs | RPUKIAOHO20 MOOY5)
ypaBHEHMI, HEPaBEHCTB 1.00mme MeToisl pelleHHs HEPaBEHCTB: Mepexo] OT CpPaBHEHUS 3HA4YEHUH
(GYHKIMH K CpPaBHEHUIO 3HAUEHHH apryMEHTOB JUIsi MOHOTOHHBIX (DYHKIIMH,
METOJ HUHTEPBAIOB, (PYHKIIMOHAIBHO-TPahUIECKUN METOI.
2. 'papraecknii MeTO pemieHHs ypaBHEHHI U HEPABEHCTB
KoMmOuHupoBaHHoe 3aHsITHE
Tema 14.3. Conep:xxaHue yueOHOro MaTepuaJia: 4

ypaBHeHI/Iﬂ U HCPABCHCTBA C
MOAYyJIEM

1.0Onpenenenne moxmynsa. Packpeithe mMomynst mo ompeaeneHuto. Ilpocreiimue
YPaBHEHHUS U HEPABEHCTBA C MOJLYJIEM.
2.IlpuMeHeHNe paBHOCWIBHBIX MIEPEXO0B B ONPECIICHHBIX TUIIaX YPaBHEHUHN U
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HCPAaBCHCTB C MOYJICM.

KOMﬁI/IHI/IPOBaHHOC 3aHATHE

Tema 14.4. Conep:kaHue y4eOHOT0 MaTepuaJia: 2
VpaBHEeHHs M HEpaBEHCTBA C | 3HAKOMCTBO ¢ mapamerpoM. [Ipocteiimie ypaBHEHHS W HEPaBEHCTBA C
napameTpamu napamMeTpoM
Kom0unnpoBanHoe 3aHfiTHE
Tema 14.5. Ilpogheccuonanvho-opuenmuposannoe cooeprcanue (cooepircanue 8
CocraBnenue u pELICHUE | HPUKTAOHO20 MOOYIs)
npoecCHOHANBHBIX  33Ja4 ¢ | PemeHne TEKCTOBBIX 3a/1a4 MPOPECCHOHAIBLHOTO COMEPKAHMS
MOMOIIBIO YpaBHEHUHN [IpakTuyeckue 3aHATHSA
Tema 14.6. Coaep:xanue yue0HOro MaTepuaJia: 2
Pemienne 3anmau. Ypasnenus u | OOmme METOIBI PEUICHUS ypaBHEHUN. Y paBHEHHS U HEPABEHCTBA C MOJYJIEM U C
HEpaBEHCTBa napaMeTpamu
IIpakTH4yeckoe 3aHATHE
Koncyabranumn 6
IIpomexyTounasi arrecTanus (JK3aMeH) 6
Hroro 3a BTOpOIi cemecTp: 200
Bcero: 340
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3. YCJIOBUSI PEAJIM3ALIMU IPOTPAMMBI OBIIEOBPA3OBATEJbHOM
JUCLMUIIINHBI

3.1. OcHameHue yueOHOro kabuHera
Jus  peanuzanuu  OpOrpamMMbl  Y4eOHOW  JUCHHUIUIMHBI  MPEIyCMOTPEHBI  CIIEAYIOIINE

CIICHMUAJIbHBIC ITIOMCIICHUA

Kabuner «CouuanbHO-TyMaHUTApHBIX M MaTEMAaTHUUYECKUX JUCLUIUIMHY», OCHAIlEHHBIN
000pYIOBaHUEM U TEXHUYECKUMH CPEJICTBAMH OOyUEHHUSI.

Oo0opynoBanne yue0HOro kabunera:

- IOCa/I0YHBIE MECTA 110 KOJIUYECTBY O0YYaIOMINXCS;
- pabouee MECTO Mperno1aBaTes;

- KOMIUIEKT y4eOHO-HaTJISITHBIX TIOCOOMIA;

- KOMIUIEKT JIEKTPOHHBIX BUIEOMATEPUATIOB;

- 3aJJaHMs [T KOHTPOJIBHBIX PadoT;

- IpoeCcCHOHATIBLHO OPUCHTUPOBAHHBIC 3aJaHNS;

- MaTepuabl FK3aMeHa.

Texnuveckue cpeacTBa 00y4eHH:

- IEPCOHATILHBIM KOMITBIOTEP C JIMIIEH3HOHHBIM IIPOrPaMMHBIM 00€CIICYCHUEM;
- IPOEKTOP C IKPAHOM.

3.2. NudopmannoHHOe obecneyeHHe peain3aluu MpPorpaMmbl

Jns peanusanuu nporpammbl OMOIMOTEYHBbIN (oHA 00pa30BaTENIbHOW OpraHU3alMM UMEET

TeyaTHBIC U JICKTPOHHBIE 00pa3oBaTesibHbIe U HH()OPMAITMOHHBIE PECYPCHI.

3.2.1. OcHOBHBIE MeYATHLIE N3TaHHS

1. Maremaruka: yueOnuk/ bammvakoB M.U.- 2-e u3zz., crep. - M: KHOPVYC, 2019. (Cpennee
npodeccuoHanbHOe 00pa3oBaHuE).

2. Maremarnka: y4eOHHWK [UIi CTYACHTOB YUYPESKICHUN CpeIHero mpodeccHoHaIbHOTO
obpaszoBanus / baimvakoB M.U.- 7-e u3n., crep. - M: AKAJIEMUS, 2020.

3. Maremaruka: anreOpa ¥ Hadaia MaTeMaTHYeCKOTO aHajm3a, reomeTpus. ['eomerpus. 10-11
knacc. AranacsH JI.C., byty3zos B.®., Kagomues C.b. u apyrue. - M: [Ipocemienue, 2022.

4. MaremaTuka: aireOpa ¥ Havajga MaTeMaTUYECKOro aHaJIn3a, TeoMeTpusi. Anredpa U Havana
Marematndeckoro aHamm3a. 10 xmacc. Hukombckmit C.M., IloranmoB M.K., Pemernnko H.H. u
npyrue. - M: Ilpocsenienue, 2022.

5. Maremaruka: anredpa U Hadajga MaTeMaTUYECKOro aHallu3a, reoMeTpust. AnreOpa u Hayana
maTeMmaTuueckoro anammsa. 11 kmacc. Hukombckuit C.M., IloranmoB M.K., Pemernunkor H.H. u
npyrue. - M: Ilpocsenienue, 2022.

6. Maremaruka. ['eometpus. 10 kmacc (0azoBblii ypoBeHb). Mep3isik A.I'., HomupoBckwuii
J.A., Tonouckuit B.b., Sxup M.C.; nox penakmueit Ilogonsckoro B.E. W3narenscTBO
"[Ipoceemenune”,2019.
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7. Maremaruka. ['eomerpus. 11 kmacc (6a3oBbiii ypoBeHb). Mepanak A.l., Homuposckwmit
H.A., Tlononckuii B.b., Axup M.C.; non penakuueir Ilogonsckoro B.E. "W3parenbctBO
"[IpocBemenue", 2019.

3.2.2. DlIeKTpPOHHbIE U3IAHUS

1. Beepoccutickue uatepuer-omumuansl. - URL: https://online-olympiad.ru / (nara
obpamienus: 12.07.2024). - TekcT: 3ACKTPOHHBIIA.

2. Enunas xomteknus mudpoBeix o6pasoBaTenbHbIX pecypcos. - URL: http://school-
collection.edu.ru (mara obparienus: 08.07.2024). - TekcT: 3ICKTPOHHBIIA.

3. Wudopmanmonnas cucrema «EauHoe 0OKHO JOCTyIa K 00pa3oBaTeIbHBIM Pecypcamy. -
URL.: http://window.edu.ru/ (marta oopamenwus: 02.07.2024). - TeKCT: 2I€KTPOHHBIIA.

4. Hayunas snexrponnas 6udanoreka (HIb). - URL: http://www.elibrary.ru (nara
obpamienus: 12.07.2024). - TekcT: 3JEKTPOHHBIA.

5. OTkpsITHIH KOTEMK. MaTtematuka. - URL: https://mathematics.ru / (nata obpareHus:
08.06.2024). - TeKCT: 27€KTPOHHBIA.

6. [ToBTopuM Matematuky. - URL: http://www.mathteachers.narod.ru / (nata
obpatenust: 12.07.2024). - Tekct: 3MeKTPOHHBIH.

1. CrpaBOYHUK 110 MaTEMaTUKE JIJIsl IIKOJIBHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (nara oopamenus: 12.07.2024). - Tekcr:
JJIEKTPOHHBIN.

8. Cpennss Matematuueckasi iHTepHeT mkona. - URL: http://www.bymath.net/ (nara
obparmienus: 12.07.2024). - TexcT: 3ACKTPOHHBIHA.

9. denepanbubiii mopran «Poccuiickoe odpazoBanuey». - URL: http://www.edu.ru/ (nata
obparmienus: 02.07.2024). - TexcT: 3ACKTPOHHBIHA.
denepanbHbIii IEHTP HHPOPMAIIMOHHO-00pa3oBaTelibHbIX pecypcoB. - URL: http://fcior.edu.ru /
(mata oopamienus: 01.07.2024). - TekcT: 37K TPOHHBIH.

41


https://online-olympiad.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
http://www.elibrary.ru/
https://mathematics.ru/
http://www.mathteachers.narod.ru/
https://www.resolventa.ru/demo/demomath.htm
http://www.bymath.net/
http://www.edu.ru/

4. KOHTPOJIb U OLIEeHKA Pe3yJbTATOB OCBOCHHUSA 00111€00pa30BaTe/IbHOM TUCIIUILIHHBI

KoHTpos1b ¥ oueHKa pe3ylbTaToB OCBOEHUS 00I1e00pa30oBaTeNbHON AUCIUILUIMHBI PACKPBIBAIOTCA

qcpes3 ANCHUIITIMHAPHBIC

PC3YyJbTAaTHhI, HaIlTpaBJICHHBIC Ha

dbopMupoBanue  O0mMUX U

npoeCCHOHATTLHBIX KOMIETEHIIUH 10 pa3zieiaM U TeMaM COIep)KaHus y4eOHOro MaTepHara.

Oomasn/ Pa3zgen/Tema THun oeHoOYHbIX
npodeccuoHaIbHAasI MeponpHsITUSI
KOMIIETEHIHSI
OK 01. Beibupats P 1, Tema 1.1, 1.2, 1.3 TT-o/c}, 1.4 TectupoBanue

CIocoOBI peleHus 3a1a4
npoQecCuOHAILHON
JeSITeIIbHOCTH
NPUMEHHUTEITBHO

K Pa3JIMYHBIM KOHTEKCTaM

II-o/c, 1.5, 1.6

P 2, Temsr 2.1 IT-o/c, 2.2 IT-o/c, 2.3
II-o/c, 2.4, 2.5 I1-0/c, 2.6

P 3, Temsr 3.1 IT-0/c, 3.2, 3.3 I1-o/c,
3.4

P 4, Temsr 4.1 I1-0/c, 4.2, 4.3, 4.4 T1-
o/c, 4.5, 4.6, 4.7 II-o/c, 4.8, 4.9,
4.10,4.11

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

P 6, Temrr 6.1,6.2,6.3,6.4,6.5,

6.6 I1-o/c, 6.7, 6.8, 6.9, 6.10 I1-o/c,
6.11 IT-o/c,

P 7, Temsr 7.1 I1-o/c, 7.2 I1-o/c,

7.3, 7.4 I1-o/c, 7.5 IT-o/c, 7.6 I1-
o/c, 7.7 I1-o/c,7.8 I1-o/c, 7.9 I1-o/c,
7.10 IT-o/c, 7.11 IT-o/c, 7.12 I1-0/c,
7.1311-0/c, 7.14,7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2 I1-o/c, 8.3, 8.4,
8.5 IT-o/c, 8.6

P9, Tems 9.1,9.2,9.3,9.49.5

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 IT-o/c, 12.2 I1-o/c,
12.3I1-o/c, 12.4

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

P 14, Temsr 14.1, 14.2 I1-o/c, 14.3,
14.4, 14.5 [T-o/c, 14.6

YerHbli onpoc
MaremaTudecKuii JTUKTAHT
NunuBunyanbHas
CcaMOCTOSTENIbHAs paboTa
[IpeacraBnenue pe3yabTaToB
MPaKTUYECKUX PadoT
3amTa TBOPUECKUX padoT
3amuTa UHAUBUIYaIbHBIX
MPOEKTOB

KonrponsHas pabora
Brimonnenue
SK3aMCEHAIIMOHHEIX 3aJaHUi

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIC CPEJICTBA
MOWCKa, aHAJIN3a U
UHTEpIpETANN
uHpopmanuu, u
UH(POPMAaLMOHHbIE

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4 II-
o/c,15,1.6

P 2, Temsr 2.1 IT-o/c, 2.2 IT-o/c, 2.3
IT-o/c, 2.4, 2.5 T1-o0/c, 2.6

P 3, Tems! 3.1 IT-o/c, 3.2, 3.3 I1-o/c,
3.4

P 4, Temsr 4.1 I1-0/c, 4.2, 4.3, 4.4 T1-

TectupoBanue

YcTHBII onpoc
MaremaTndeckui JTUKTAHT
NunuBuayansHas
caMOCTOsITeNIbHAs paboTa
IIpencrasnenue pe3yabTaToB

! MpogpeccuoHanbHoe-opueHMuUpPo8aHHoe codepraHue
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TEXHOJIOTHUHU OJIA
BBITIOJIHCHUA 3a4a4
npodecCHOHATBLHOM
JCSITEIIbHOCTH

o/c, 4.5, 4.6, 4.7 II-o/c, 4.8, 4.9,

4.10,4.11

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

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

P 7, Temsr 7.1 IT-o/c, 7.2 I1-o/c,
7.3,7.4,7.51II-0/c, 7.6 IT-o/c, 7.7
I1-o/c,7.8 I1-0/c,7.9 I1-o/c, 7.10 II-
o/c, 7.11 IT-o/c, 7.12 I1-o/c, 7.13
II-o/c, 7.14, 7.15, 7.16, 7.17

P &, Temsr 8.1, 8.2 I1-o/c, 8.3, 8.4,
8.5 I1-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
P11, Temsr 11.1,11.2,11.3, 11.4,
11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1 IT-o/c, 12.2 I1-0/c,
12.3I1-o0/c, 12.4

P 13, Temsr 13.1 IT-o/c, 13.2 IT-0/c,
13.3 IT-o/c, 13.4 I1-o/c, 13.5, 13.6
IT-o/c,

P 14, Temsr 14.1, 14.2 TT-0/c, 14.3,
14.4, 14.5 11-o/c, 14.6

NPAaKTUYECKUX paboT
3amuTa TBOpUYECKUX padoT
3amTa HHAMBUAYIIBHBIX
IIPOCKTOB

KonrtponsHas pabora
Beinonnenue
HK3aMEHallMOHHBIX 3aaHUMN

OK 03. ITnanuposats u
peann30BBIBATH
COOCTBEHHOE
npodeccuoHaIbHOE U
JUYHOCTHOE Pa3BUTHE,
peANPUHUMATENIBCKY IO
NeSITeTbHOCTD B
npodecCHOHAIbHON
chepe, UCTIOIB30BATH
3HaHUA N0 (PUHAHCOBOM
IpaMOTHOCTH B
Pa3INYHBIX )KU3HEHHBIX
CUTYyaIHIX

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4 TI-
o/c, 1.5, 1.6

P 2, Temsr 2.1 IT-o/c, 2.2 I1-o/c, 2.3
IT-o/c, 2.4, 2.5 I1-o/c, 2.6

P 3, Temsn! 3.1 Il-o/c, 3.2, 3.3 II-o/c,
3.4

P 4, Temsl 4.1 I1-0/c, 4.2, 4.3, 4.4 T1-
o/c, 4.5, 4.6, 4.7 II-o/c, 4.8, 4.9,
4.10,4.11

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

P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5,

6.6 I1-o/c, 6.7, 6.8, 6.9, 6.10 TI-o/c,
6.11 I1-o/c,

P 7, Temsr 7.1 I1-o/c, 7.2 I1-o/c,

7.3, 7.4 I1-o/c, 7.5 I1-o/c, 7.6 T1-
o/c, 7.7 IT-o/c,7.8 T1-0/c,7.9 IT-o/c,
7.10 IT-o/c, 7.11 IT-o/c, 7.12 I1-o/c,
7.13 I1-o/c, 7.14, 7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2 I1-o/c, 8.3, 8.4,
8.5 I1-0/¢,8.6

P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temer 11.1,11.2,11.3,11.4,
11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1 IT-o/c, 12.2 I1-0/c,

TecTtupoBanue

VYerHbli onpoc
MaremaTudecKuii JUKTAHT
NunuBunyanpHas
camocTosTelbHas paboTa
IIpencraBnenue pe3yabTaToB
MPAKTUYECKHUX paboT
3amuTa TBOPUYECKUX paboT
3anmTa WHIUBUYaTbHBIX
MPOEKTOB

KonTponbnas pabota
Brmonnenue
JK3aMEHAIIMOHHBIX 3aJaHul
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12.3 IT-o/c, I1-0/c, 12.4

P 13, Temsr 13.1 IT-o/c, 13.2 IT-0/c,
13.3 IT-o/c, 13.4 I1-o/c, 13.5, 13.6
IT-o/c,

P 14, Temnr 14.1, 14.2 T1-0/c, 14.3,
14.4, 14.5 IT-o/c, 14.6

OK 04. 3ddextuBHO
B3aUMO/ICHICTBOBATh U
paboTaTh B KOJUICKTUBE U
KOMaH/1e

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4 I1-
o/c,1.5, 1.6

P 2, Temur 2.1 I1-o/c, 2.2 I1-o/c, 2.3
IT-o/c, 2.4, 2.5 I1-0/c, 2.6

P 3, Temsr 3.1 IT-o/c, 3.2, 3.3 Il-o/c,
3.4

P 4, Tems1 4.1 I1-0/c, 4.2, 4.3, 4.4 TI-
o/c,4.5,4.6,4.7I1-o/c, 4.8, 4.9, 4.10,
4.11

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

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5,

6.6 IT-o/c, 6.7, 6.8, 6.9, 6.10 IT-0/c,
6.11 IT-o/c,

P 7, Temsr 7.1 IT-0/c,7.2 I1-o/c, 7.3,
7.4 I1-o/c, 7.5 IT-o/c, 7.6 I1-o/c, 7.7
IT-o/c,7.8 I1-0/c,7.9 IT-o/c, 7.10 II-
o/c, 7.11 IT-o/c, 7.12 I1-o/c, 7.13
IT-o/c,7.14, 7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2 I1-o/c, 8.3, 8.4,
8.5II-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
P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1 IT-o/c, 12.2 IT-o/c,
12.3 I1-o0/c, 12.4

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

P 14, Temsr 14.1, 14.2 I1-o/c, 14.3,
14.4, 14.5 IT-o/c, 14.6

TectupoBanue

VYcrHblii onpoc
MareMaTH4ecKuil TUKTAHT
NunuBunyanpHas
camocTosTelbHas paboTa
[IpencraBnenue pe3yabpTaToB
NPAaKTUYECKUX padboT
3amTa TBOPUECKUX padoT
3amuTa HHAUBUY alTbHBIX
MIPOEKTOB

KonTponbnas pabota
Brimonnenue
AK3aMEHALMOHHBIX 3aJIaHUI

OK 05. OcyiiecTBisiTh
YCTHYIO U TUCEMEHHYIO
KOMMYHUKAIUIO Ha
TOCYJJapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
y4eTOM 0COOeHHOCTEeH
COLIMATILHOTO U
KyJIbTYPHOT'O KOHTEKCTa

P1,Temal.1,1.2, 1.3 II-o/c, 1.4 II-
o/c,1.5, 1.6

P 2, Temsr 2.1 IT-o/c, 2.2 IT1-o/c, 2.3
II-o/c, 2.4, 2.5 I1-0/c, 2.6

P 3, Temsr 3.1 II-0/c,3.2, 3.3 IlI-o/c,
3.4

P 4, Temsr 4.1 I1-0/c, 4.2, 4.3, 4.4 T1-
o/c,4.5,4.6,4.7I1-o0/c, 4.8, 4.9, 4.10,
4.11

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

P 6, Temr1 6.1,6.2,6.3,6.4, 6.5,

6.6 I1-o/c,, 6.7, 6.8, 6.9, 6.10 I1-

TectupoBanue

YcTHBII onpoc
MaremaTH4eCKUIl JTUKTAHT
NunuBunyanpHas
camocTosTeNnbHas paboTa
[IpeacraBnenue pe3yabTaToB
MPaKTUYECKUX padboT
3ammTa TBOPYECKUX pabOT
3ammTa UHAUBUAY AJIbHBIX
IIPOEKTOB

Konrponsnas padora
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o/c, 6.11

P 7, Temsr 7.1 IT-0/c, 7.2 I1-o/c,
7.3, 7.4 IT-o/c, 7.5 IT-o/c, 7.6 II-
o/c, 7.7 I1-o/c,7.8 I1-o/c,7.9 I1-0/c,
7.10 IT-o/c, 7.11 IT-o/c, 7.12 I1-0/c,
7.1311-0/c,7.14,7.15, 7.16, 7.17

P 8, Temsr! 8.1, 8.2 I1-0/c,8.3, 8.4,
8.5 I1-o/c, 8.6

P9, Tems1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 TI-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1 IT-o/c, 12.2 I1-0/c,
12.3 I1-o0/c, 12.4

P 13, Temsr 13.1 IT-o/c, 13.2 I1-
o/c,13.3 I1-o/c, 13.4 IT-o/c, 13.5.
13.6 IT-o/c,

P 14, Temsnr 14.1, 14.2 I1-o/c, 14.3,
14.4, 14.5 I1-o/c, 14.6

Brinonnenune
3K3aMEHAIIMOHHBIX 3aJaHuN

OK 06. ITposiBnsTH
IpaXKAaHCKO-
NaTPUOTHYECKYIO
MO3UIIHIO,
JEMOHCTPUPOBATh
OCO3HAHHOE IOBEJICHUE Ha
OCHOBE TPaJULIMOHHBIX
00111eYeI0BEYECKUX
IIEHHOCTEH, B TOM YHCIIE C
y4€TOM rapMOHU3aLUN
MEKHAIIMOHAIbHBIX U
MEXXPETUTHO3HBIX
OTHOILICHUH, TPUMEHSATH
CTaH/apThI
AHTUKOPPYNLIUOHHOIO
MOBE/ICHUS

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4 II-
o/c,15,1.6

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

P 7, Temsr 7.1 IT-0/c, 7.2 I1-0/c,
7.3, 7.4 IT-o/c, 7.5 IT-o/c, 7.6 I1-
o/c, 7.7 IT-o/c,7.8 I1-o/c,7.9 IT-o/c,
7.10 IT-o/c, 7.11 IT-o/c, 7.12 I1-0/c,
7.13 I1-o/c, 7.14, 7.15, 7.16, 7.17
P 8, Temsr 8.1, 8.2 I1-o/c, 8.3, 8.4,
8.5 I1-o/c, 8.6

P 14, Temnr 14.1, 14.2 T1-0/c, 14.3,
14.4, 14.5 T1-o/c, 14.6

TecTtupoBanue

VYerHbli onpoc
MaremaTudecKui JTUKTAHT
NunuBunyanbHas
camocTosTelbHas paboTa
IIpencraBnenue pe3yabTaToB
MPAKTHYECKHUX padoT
3amuTa TBOPUYECKUX padoT
3amuTa UHAUBUIYaTbHbIX
MPOEKTOB

KonTponbhas padota
Brmomaenne
DK3aMEHAIIMOHHBIX 3aJaHNi

OK 07. ConeiicTBOBaTh
COXpaHEHUIO
OKPYXaIoIleH cpebl,
pecypcocOepeKeHHUIO,
MPUMEHSTh 3HAHUS 00
W3MEHEHUU KIIMMara,
MIPUHIIUIIBI OEPEKITUBOTO
MIPOU3BO/JICTBA,

3¢ eKkTUBHO IEHCTBOBATH
B UpE3BbIYAITHBIX
CUTYaLUAX

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4 TI-
o/c,1.5,1.6

P 2, Temur 2.1 I1-o/c, 2.2 I1-o/c, 2.3
II-o/c, 2.4, 2.5 I1-0/c, 2.6

P 3, Temsr 3.1 IT-0/c, 3.2, 3.3 Il-o/c,
3.4

P 4, Temsr 4.1 I1-0/c, 4.2, 4.3, 4.4 TI-
o/c, 4.5, 4.6, 4.7 Il-o/c, 4.8, 4.9,
4.10,4.11

P 5, Temsr 5.1, 5.2 T1-o0/C

P 6, Temsl 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

YcTHBII onpoc
MaremaTndecKkuii JTUKTAHT
NunuBunyansHas
camocTosTeNnbHas paboTa
[IpeacraBnenue pe3yabTaToB
MPAKTUYECKHUX padoT
3amuTa TBOPUYECKHUX padoT
3anmTa UHAUBUYaTbHBIX
MPOEKTOB

KontponbHas padota
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P 7, Tems! 7.1 I1-0/c, 7.2 11-0/c,
7.3, 7.4 IT-o/c, 7.5 IT-o/c, 7.6 I1-
o/c, 7.7 IT-o/c,7.8 I1-o/c,7.9 IT-o/c,
7.10 IT-o/c, 7.11 IT-o/c, 7.12 I1-0/c,
7.13 I1-o/c, 7.14, 7.15, 7.16, 7.17

P &, Temsr! 8.1, 8.2 I1-o/c, 8.3, 8.4,
8.5I1-o/c, 8.6

P9, Tems1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1,10.2, 10.3, 104
P11, Temer 11.1,11.2,11.3,11.4,
11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1 IT-o/c, 12.2 I1-0/c,
12.3I1-o0/c, 12.4

P 13, Temsr 13.1 IT-o/c, 13.2 IT-o/c,
13.3 I1-o/c, 13.4 I1-o0/c, 13.5, 13.6
IT-o/c

P 14, Temnr 14.1, 14.2 I1-0/c, 14.3,
14.4, 14.5 IT-o/c, 14.6

Brinonnenue
JK3aMEHAIIMOHHBIX 3aJaHul
IIK1.2,IIK 1.5
IIK2.4

[1IK 1.2. Beibupats
MPOCTPAHCTBEHHOE
MOJIOKEHUE CBAPHOTO IIIBa
JUTISL CBAPKHU AJICMEHTOB
KOHCTPYKIUU (M3IENUH,
y3JI0B, JeTanen).

P 1, Tema 1.3 IT-o/c, 1.4 T1-o/c, P 2,
Temwr 2.1 IT-o/c, 2.2 II-o/c, 2.3 II-
o/c, 2.4, 2.5 IT-o/c,

P 3, Tems! 3.1 IT-o/c, 3.3 IT-o/c, 3.4
P 4, Temnl 4.1 11-0/c, , 4.4 I1-0/c.4.5,
4.7 II-o/c,

P 5, Temsr 5.2 I1-o/c,

P 6, Temsr 6.10 IT-o/c, 6.11 IT-o/c,
P 7, Temsr 7.1 IT-0/c,7.2 I1-o/c, 7.4
IT-o/c, 7.5 I1-o/c, 7.6 IT-o/c, 7.7 I1-
o/c,7.8 IT-o/c,7.9 IT-o/c, 7.10 I1-
o/c,7.11 IT-o/c, 7.12 I1-o/c, 7.13
II-o/c,

P 8, Temsr 8.2 I1-0/c, 8.5 IT-o/c,

P 11, Temsr 11.6 IT-o/c,

P 12, Temsr 12.1 IT-o/c, 12.2 I1-0/c,
12.3 II-o/c,

P 13, Temsr 13.1 IT-o/c, 13.2 IT-o/c,
13.3 IT-o/c, 13.4 I1-o/c, 13.6 I1-o/c,
P 14, Tems! 14.2 I1-o/c, 14.5 I1-o/c,

VYerHbli onpoc
[IpencraBnenue pe3yabpTaToB
NPaKTUYECKUX padboT
Brinonnenue 3aganuii Ha
DK3aMEHe

[1K.1.5. TTpoBoauTH
KOHTPOJIb COOpaHHBIX
AJIEMEHTOB KOHCTPYKIIHH
(u3menuii, y370B, AeTasiein)
Ha COOTBETCTBHE
FEOMETPUUECKUX Pa3MEPOB
TpeOOBaHUSM
KOHCTPYKTOPCKOU U
MIPOU3BOJICTBEHHO-
TEXHOJIOTHYECKOU

P 1, Tema 1.3 II-o/c, 1.4 IT-o/c, P 2,
Temnr 2.1 II-o/c, 2.2 II-o/c, 2.3 II-
o/c, 2.4, 2.5 IT-o/c,

P 3, Temsr 3.1 I1-0/c, 3.3 IT-o/c, 3.4
P 4, Tems! 4.1 IT-o/c, , 4.4 T1-0/c.,4.5,
4.7 IT-o/c,

P 5, Temsr 5.2 I1-0/c,

P 6, Tems! 6.10 IT-o/c, 6.11 I1-o/c,
P 7, Temsr 7.1 I1-0/c,7.2 I1-o/c, 7.4
IT-o/c, 7.5 I1-o/c, 7.6 IT-o/c, 7.7 I1-
o/c,7.8 IT-o/c,7.9 IT-o/c, 7.10 I1-

YcTHBIN onpoc
[IpencraBnenue pe3yabpTaToB
MPAKTUYECKHUX paboT
BrmonHenne 3amanuii Ha
HK3aMeHe
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AOKYMeHTaLlMK NO CBapkKe.

o/c, 7.11 IT-o/c, 7.12 I1-o/c, 7.13
IT-o/c,

P 8, Temsr 8.2 I1-0/c, 8.5 I1-o/c,

P 11, Temsr 11.6 IT-0/c,

P 12, Temsr 12.1 IT-o/c, 12.2 I1-0/c,
12.3 I1-o/c,

P 13, Temsr 13.1 IT-o/c, 13.2 IT-0/c,
13.3 IT-o/c, 13.4 IT-o/c, 13.6 I1-o/c,
P 14, Temsr 14.2 I1-o/c, 14.5 I1-o/c,

IIK 2.4 BeImonHsaTh
PYUYHYIO TyTOBYIO CBapKy
(HarIaBKy, pe3Ky)
TUTABSIIIIUMCS TTIOKPBITHIM
AJIEKTPOJIOM MPOCTHIX
JIeTajieil HEOTBETCTBEHHBIX
KOHCTPYKIIUN B HUKHEM,
BEPTUKAIILHOM U
TOPU30HTAIILHOM
MIPOCTPAHCTBEHHOM

IMOJIOKCHHUH CBAPHOI'O IIBA.

P 1, Tema 1.3 Il-o/c, 1.4 I1-o/c, P 2,
Temwr 2.1 IT-o/c, 2.2 II-o/c, 2.3 II-
o/c, 2.4, 2.5 IT-o/c,

P 3, Temsr 3.1 IT-0/c, 3.3 IT-o/c, 3.4
P 4, Tems! 4.1 I1-o/c, , 4.4 T1-0/c,4.5,
4.7 IT-o/c,

P 5, Temsr 5.2 I1-0/c,

P 6, Tems! 6.10 IT-o/c, 6.11 IT-o/c,
P 7, Temsr 7.1 I1-0/c,7.2 I1-o/c, 7.4
II-o/c, 7.5 I1-o/c, 7.6 IT-o/c, 7.7 I1-
o/c,7.8 IT-o/c,7.9 IT-o/c, 7.10 I1-
o/c, 7.11 IT-o/c, 7.12 I1-o/c, 7.13
IT-o/c,

P 8, Temsr 8.2 I1-0/c, 8.5 I1-o/c,

P 11, Temsr 11.6 I1-o/c,

P 12, Temsr 12.1 IT-o/c, 12.2 I1-0/c,
12.3 IT-o/c,

P 13, Temsr 13.1 IT-o/c, 13.2 IT-0/c,
13.3 IT-o/c, 13.4 IT-o/c, 13.6 I1-o/c,
P 14, Temsr 14.2 I1-o/c, 14.5 11-o/c,

VYcrHblii onpoc
[IpencraBnenue pe3yabTaToB
MPaKTHYECKUX PadoT
Brmmonnenue 3aganuii Ha
JK3aMCHE
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