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PabGouass mporpamma  00meoOpa3oBaTeNbHOTO  Y4eOHOTO  IMpeaAMeTa
«Maremaruka»  pazpaboraHa Ha  OCHOBe TpeOoBanuii  DenepanbHOTO
rOCyapCTBEHHOTO 00pa30BaTENIbHOIO CTaHJApTa CPEAHEro O0IIero oopa3oBaHusl,
Meroanueckux peKOMEHJIalluid 10 peann3aluu CPeaHero oOuero oopa3oBaHus B
npejesiax OCBOCHUsI 00pa30BaTeIbHON MPOTPAMMBI CPEAHETO MPOPECCHOHAIBHOTO
oOpa3oBaHusl Ha 0aze OCHOBHOTO o0miero oOpaszoBaHusi (yTB. MHUHHCTEPCTBOM
npocBemieHust P® 14 anpens 2021r.), ®enepaibHOr0 TIOCyIapCTBEHHOTO
00pa3zoBaTeNbHOTO CTaHJAApTa CpeaHero mpodecCHOHATBHOTO OOpa30BaHUS TIO
cnenuanbHOCTH: 35.02.08. DIEKTPOTEXHUYECKHE CUCTEMBI B arpONPOMBIIUIEHHOM
xoMmiuiekce (AIIK) (mpuka3 MunucrepcrBa npocsenieHust PO ot 27 mas 2022 r. Ne
368), IlpumepHoii paboueli TporpamMmbl 00IMIEOOPa30BATEIBHON AUCITUTUTHHBI
«MatemaTuka» i1 NPOQPECCHOHANBHBIX  00pa30BaTEIbHBIX  OpraHU3aluH,
yTBepXKACHHONM Ha 3aceqaHuu CoBeTa MO OIEHKE COAEP)KaHHA M KadyecTBa
OpUMEPHBIX  paboyux mporpaMMm  oOIIe00pa30BaTENLHOTO W COLMAJIBHO-
I'YMaHUTApHOTO ILMKIJIOB CpelHero mpodeccruoHanbHoro obpasoanusi IIpoTokon
Nel4 ot 30 Hos1Opst 2022r.
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1. O0mas xapakrepucTuka pado4eil mporpamMmsbl 001I€00pPa30BATEIHHOIO
y4eOHOro npeamMera

1.1. Mecto 001I€00pa30BaTEJIBHOI0 Y4YeOHOr0 MpeaMeTa B CTPYKType
OCHOBHOM 00pa30BaTe/IbHO MPOrPaMMBbI

OOmeoOpa3oBaTeNbHbIN  y4eOHBI TpenMeT «MaremaTtuka» — SBISETCS
00s13aTeNbHOM 4aCThIO 0011e00pa30BaTEeILHOTO UK OCHOBHO
npodeccuonanbHON 00pa3zoBaTenbHON MporpaMmbl B cooTBeTcTBUU ¢ DI'OC 1o
cnenuanbHOCTH 35.02.08. DIEKTPOTEXHUUECKUE CUCTEMBI B arpOIPOMBIIUIEHHOM
komiuiekce (AIIK).

1.2. Ilequ m mjiaHupyemble pe3y/bTaTbl 0CBOEHHMS 001e00Pa30BaTEJIbHOIO
y4eOHOro npeaMera:

1.3. Ileab o0meodpa3oBaTeIbHOI0 Y4eOHOI0 MpeaMera:

Conepxanue mporpamMMmbl  00II€00pa30BaTEIBLHOTO y4E€OHOTO MIpeaMeTa
«Marematrka» HalpaBlI€HO Ha JOCTHKEHUE pe3yJbTaTOB €€ HU3Y4YeHUs B
cootrBeTrcTBUM C TpeboanusiMu DPI'OOC COO ¢ ydyerom mnpodeccuoHaTbHON
HanpasiaeHHocTu @I'OOC COO.

1.3.1. Ilnanupyemble  pe3yJbTaTbl  OCBOEHHUH  001Ie00pPa30BATEIBLHOIO
yueOHoro npeamera B coorsercTBum ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Oco0oe 3HaueHue 0011€00pa3oBaTENbHBIN YUEOHBIN MpEeAMET MMEET Mpu
dbopmupoBanuu u pazsutnn OK u I1K:



O0mmue KoMNeTeHINH

InanupyemMsie pe3yJibTaThI

Oo6mue

JAucuuniuHapHbie

OK 01. Bri6bupats crioco0sl
pereHus 3a1a4y
poheCCHOHATBHOMN
JIeSITEIIbHOCTH
HNPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM

B wactu Tpyn0BOTO BOCIIUTAHUS:

- TOTOBHOCTHP K TPYyXy, OCO3HaHHE
MacTepcTBa, TPYAOIIO0UE;

- TOTOBHOCTD K aKTUBHOM
TEXHOJIOTHYECKOH u COILMATILHOM HAaIpaBJICHHOCTH,
CHOCOOHOCTh WHUIHAPOBATH, IJIAHUPOBATh H
CaMOCTOSITEIIFHO BBIMOJHATh TAKYIO JICATEILHOCTD;

- MHTEpEC K Pa3IM4HbIM cdepam NpoQecCHOHATBHOM
JCSITETBHOCTH,

OgnagcHue YHHBEPCATbHBIMU
MM03HABATEIbHBIMHA JCUCTBUSIMHU:

a) 0a30BbIe JIOTHIECKUE TEHCTBUS:

- CaMOCTOSITETIFHO (POPMYIHPOBATH U aKTyaJIHM3UPOBATH
mpobeMy, paccMaTpUBaTh €€ BCECTOPOHHE,

- YCTaHaBIMBATH CYHOICCTBEHHBIH NpPU3HAK WA
OCHOBaHUS JJIs CPaBHEHMSI, KJTacCU(UKAIIMY U 0000IICHHS,

- ompemenATh  UENU  JCATCIBHOCTH,  3aJaBaTh
MapaMeTPhl U KPUTEPUHU UX JTOCTHIKCHUS;

- BBUIBJIATH 3aKOHOMEPHOCTH U IPOTHBOPCYHUS B
paccMaTpHUBacMBbIX SBICHUSAX;

- BHOCHUTh KOPPEKTUBBI B JIESATCIBHOCTH, OLICHHBATH
COOTBETCTBHE pPE3YyJbTATOB IECNSM, OICHUBATH PHUCKH
TTOCTICICTBUH JESATEIHHOCTH;

- pa3BHBaTh KPEATHBHOE MBIIUICHWE MPU PEIICHUH
JKU3HEHHBIX TIPOOIIEM

0) 6a30BBIC UCCIIEIOBATEILCKHIE JCHCTBYS:

- BJAICTh HAaBBHIKAMH Yy4eOHO-HCCIIEIOBATEIBCKOU H
MIPOEKTHOH eATEIFHOCTH, HABBIKAMH pa3penieHns Ipo0iem;

- BBIABIATH  TPUYHHHO-CIICJCTBEHHBIC  CBSI3M U
AKTyalM3UPOBaTh 3a7a4dy, BBIABUTaTh T'HIIOTE3Y €€ PELICHUS,
HaXOJWTh  AapPryMEHTHI  JUI  JIOKA3aTeNbCTBA  CBOMX
yTBEPIKIICHHH, 3a1aBaTh ITAPaAMETPHI U KPUTEPHH PEIICHNUS;

- aHaJIM3WPOBATh TOJYYCHHBIC B XOJIC PCEHICHUS

LIEHHOCTH

JACATCIBHOCTH

Y4COHBIMH

Baaun PE3YNIbTATHI, KPUTHYIECKU OIICHUBATh Hux
MOCTOBEPHOCTh, IMPOTHO3UPOBATH HM3MEHEHHWE B  HOBBIX
YCIIOBUSIX;

= YMETb TNCPCHOCUTH 3HAHUA B IIO3HABATCIIBHYIO H

[IPaKTUYCCKYIO obmactu KUBHCACATCIbHOCTH,

Bnametr MeromamMu JIOKa3aTENbCTB, AJITOPUTMAMH PCIICHUS 3a/a4;, YMCHHE
(GhopMyIHPOBaTH OMPECICHHS, AaKCHOMBI U TEOPEMBI, IIPUMCHSAThH UX, MPOBOJIUTH
JTOKa3aTeIbHbIC PACCYKICHUS B XOJIC PEIICHU 3a/1a4;

YMETh OICPHPOBATh TOHATHAMH: CTCICHb YHCJA, JIOTapu(M dYHUCIa; yYMCHHE
BBIMOJIHATH BHIYMCIICHUE 3HAYSHUH 1 MPeoOpa30BaHusl BRIPAKEHHH CO CTEIICHIMHU
u joraprupmMamu, mpeodpazoBaHus APOOHO-PAITHIOHATILHBIX BRIPAKCHHI;

yMeThb  ONEpUpOBATh  MOHATHUSIMHU:  palMOHAIBHBIC,  HPPALMOHAIbHbIE,
MoKaszaTeJbHbIe,  CTCICHHbIC,  JOrapupMuIecKue,  TPUTOHOMETPUUCCKHUE
YpaBHEHHsI U HEPABEHCTBA, UX CUCTEMBbI;

YMETh  ONEPHPOBATH  IOHATUSAMH:  (YHKIHUS, HENpepbiBHAsS  (QYHKIHS,
MPOU3BOJHAS, TIEPBOOOpA3HAs, OINPEICICHHBIA WHTErpal;, YMETh HAaXOJHUTh
MPOU3BOJHBIC JJIEMCHTAPHBIX (DYHKIWH, HCIOJB3ys CIPABOYHBIC MATCPHUAIIBI;
HCCIICIOBaTh B MPOCTEHINIMX CIIydasX (YHKIUM Ha MOHOTOHHOCTh, HAaXOJHUTh
HauOONBIINEG W HAWUMCHBIIME 3HAYCHUS (DYHKIMIA; CTPOUTH rpaduku
MHOTOWICHOB C HKCIOJBb30BAHWMEM amapara MaTeMaTHYCCKOrO aHaJK3a;
MPUMEHSTH TPOU3BOJHYIO NPU PEUICHHH 3a[a4 Ha JABMKECHHUE; PEelIaTh MPAKTUKO-
OpHEHTHPOBAHHBIE 3aJayll Ha HauOOJbIINE M HAWMEHBIINE 3HAYCHHs, HA
HAXOX/ICHUE ITyTH, CKOPOCTU M YCKOPEHUSI;

yYMETh OIIEPUPOBaTh TMOHATHSMHU: palUOHANbHAS (YHKIHS,
(byHKIMSA, cTeTeHHas QyHKITUS, JIoTapupMuIecKas

(GyHKIUSA, TPUTOHOMETpHUYECKHE (QYHKIMH, OOpaTHbIe (PYHKIIMU; YMEHUE CTPOUTH
rpaduKu H3yYCHHBIX (DYHKIUI, UCTIONB30BaTh Ipa)uKU IPU H3YICHUH POLIECCOB
U 3aBUCUMOCTCH, IPU PEIICHUH 3a]1a4 U3 IPYTHX YYeOHBIX MPEAMETOB U 3a1a4 U3
peabHOM JKU3HU; BRIPAXKATh (HOpMyIaMu 3aBUCUMOCTH MEXK/y BEIIMIHHAMMY;
YMETh peliaTh TEKCTOBBIC 3a/1a4¥ PA3HBIX THUIIOB (B TOM YHKCIIC HA TPOLCHTHI, JOJIU
U YaCTH, Ha JBIXKCHHE, pabOTy, CTOUMOCTh TOBAPOB U YCIIYT, HAJIOTH, 3a/1a4H U3
00JIaCTH  ympaBJeHWs JIMYHBIMA M CEMEHHBIMH (HHAHCAMH); COCTABJIATH
BBIPOKCHUS, YpaBHEHHs, HEPAaBEHCTBA M HMX CHCTEMbl [0 YCIOBHIO 3aJ1ayH,
WCCIeNoBaTh  MOJYyYEHHOE pelIeHHe W OLEHHBATh  MPABIONOIO0OHOCTD
Pe3yNbTaTOB;

yMETh  ONEPUPOBATh TMOHATHSIMU: CpeaHee apudmerHdeckoe, MeauaHa,
HauOoplllee ¥ HaWMMEHbIEe 3HAYCHHs, pa3Max, [UCIEPCHs, CTaHAapTHOE
OTKIIOHCHUE YHCIIOBOrO HA0Opa; yMeTh U3BICKaTh, HMHTCPIPETUPOBATH
HHPOPMALIMIO, TPEJCTABICHHYI0 B TaONHMI[aX, Ha JauarpaMmax, rpadukax,
OTPAXKAIONIYI0 CBOMCTBAa pEANbHBIX MPOICCCOB U SIBICHUH, NPEACTABIATH
HHPOPMALIUIO C MOMOIIBI0 TAOIUIl M JUArpaMM; HCCICIOBATh CTATUCTHICCKHE
JAHHBIC, B TOM YHCJIC C MPUMEHEHHUEM TpaUIecKUX METOIOB M IJIEKTPOHHBIX
CPELCTB;

IIoKasaTrciibHas




- yMeThb HMHTETPHPOBATH 3HAHUS M3  Pa3HBIX
TPEIMETHBIX 00JIACTEIH;

- BBIOBUraTh HOBBIC HJEH, MPEUIaraTh OPUTHHAIHHBIC
TOIXOIBI M PETLICHIIS;

- CHOCOOHOCTh WX HCIIONB30BAaHMS B IO3HABATEIHHON U
COLMAIbHOM MpPaKTUKeE.

YMETh OMNCPUPOBATh MOHATHUSAMH: CIIyYaWHBI ONBIT W CIy4YaiHOE COOBITHE,
BEPOSATHOCTh CIYYalHOTO COOBITHS; YMEHHUC BBIYHCIATE BEPOSATHOCTH C
HCTOJIb30BaHUEM TpaQUIeCKHX METOJOB; NPUMCHATh (OPMYJIBI CIIOXKCHUS H
YMHOXXEHHUS BEPOSTHOCTCH, KOMOMHATOpHBIC (AaKThl U (POPMYJIBI MPHU PCIICHUH
3a/1a4; OIIEHUBATh BEPOSITHOCTH PeabHBIX COOBITHH; 3HAKOMCTBO CO CIIy4YalHBIMU
BEITMIMHAMHU; YMEHHE MPUBOIUTH IPHMEPHI
MIPOSIBIICHUS 3aKOHA OOJIBIINX YUCEN B MPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

YMETh OIEPUPOBATH TOHATHSAMH: TOYKA, MpsAMas, IUIOCKOCThb, IMPOCTPAHCTBO,
JIBYTpaHHBIA  yTOJI,  CKpelIMBAIONIWecs  MpsAMble,  MapaUIeIbHOCTh |
MEePICHIUKYISIPHOCTh TPSIMBIX M TUIOCKOCTEH, YTroJd MEXIy NpPSIMBIMH, YTOJI
MEXAY NPSMON U IUIOCKOCTBIO, YTOJ MEXIY IJIOCKOCTSMHU, PACCTOSHUE OTTOYKU
JI0 TUIOCKOCTH, PACCTOSTHUE MEXIY MPSMBIMH, PACCTOSIHUE MEXKIY IIOCKOCTIMU;
YMEHHE HCIIONB30BaTh NPU PCIICHUM 3aJa4 H3YYCHHBIC (DAKTBI U TECOPEMBI
IUTAHUMETPHUH;, YMEHHUE OIICHUBAThH pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MHPA;

YMETh OICPUPOBATh MOHITUSIMHU: MHOTOTPAHHUK, CEYCHHE MHOTOTPAaHHHUKA, KYO,
napajuieNienuIea, Npu3Ma, MHpamMuaa, Qurypa W TIOBEPXHOCTh BpallCHHUS,
OWIMHIP, KOHyC, mmap, cdepa, cedeHHs QUTYpbl BpalleHUs, IUIOCKOCTD,
Kacamomasics chepsl, HWIMHIPA, KOHYCA, IUIOMAIh IMOBEPXHOCTH MHPAMHUIBI,
MPU3MBbI, KOHYyCa, IWINHIPA, MJomanb chepbl, 00beM KyOa, MPsSIMOYTOIBHOTO
napajuieNienunenaa, MUPaMuabl, TPHU3MBI, WIMHIPA, KOHYycCa, Iapa; yMCHHE
n300pakaTh MHOTOTPAHHHUKHM M TIOBEPXHOCTH BpAIIEHUS, NX CEYCHHS OT PYKH, C
[IOMOIIBI0 YEPTEKHBIX MHCTPYMEHTOB W DOJEKTPOHHBIX CPEACTB; YMEHHUE
pacro3HaBaTb CUMMETPHIO B MPOCTPAHCTBE; YMEHHUE pacro3HaBaTh MpPaBHJIbHbIE
MHOTOTPaHHHKH;

YMETh ONEPHUPOBAThH MOHATHIMHU: JBUKCHUC B IIPOCTPAHCTBE, MOT00HBIC (QUTYPHI B
MPOCTPAHCTBE; HCIOJIb30BaTh OTHOIICHHE IUIOMIAICH MOBEPXHOCTEH M 00BEMOB
oTOOHBIX (DUTYp MPH PELICHUU 33134,

-YMETh BBIYUCIATH TEOMETPUUECKUE BEIWYHMHBI (IUIMHA, YTOJ, TUIOIIATh, 00BhEM,
IJIOMIAAb TOBEPXHOCTH), HCIIOJIB3YsI H3YIeHHBIE ()OPMYIIBI K METOIBI;

YMETh  OINEPUPOBATH TMOHATHSAMH: TPSIMOYTOJbHAS CHCTEMa KOOPJWHAT,
KOOPJIWHATHl TOYKU, BEKTOpP, KOOPIMHATHI BEKTOpa, CKAISIPHOE IMPOHM3BEACHHE,
YroJd MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IPOM3BEJACHHE BEKTOpAa Ha YHCIIO;
HAXOJUTh C IOMOINBI0 HM3YYCHHBIX (HOPMYJ KOOPAWHATHI CEPEAMHBI OTpPE3Ka,
PACCTOSIHUE MEKIY IBYMsI TOUKAMU;
-yMETh BBIOUpATh MOIXOASIINA W3YYCHHBI METOA Ui pCIICHUS 3aaudu,
pacro3HaBaTh MaTeMAaTHYCCKUE (PAKThl U MATCMATUYCCKHE MOJCIH B IMIPHUPOTHBIX
U OOIICCTBCHHBIX SBJICHHUSAX, B HCKYCCTBE, YMCHHC MPUBOIUTH IPUMEPHI
MaTeMaTHYeCKUX OTKPBITHI POCCUHCKON 1 MUPOBOM MaTeMaTHYECKON HAYKH.

YMETh ONEpPUPOBATH TMOHATHAMH: ONpEcIieHHue, akChoMma, Teopema, CIEACTBHE,
CBONCTBO, TPHU3HAK, JOKA3aTEIbCTBO, PABHOCHIIbHBIE (HOPMYIHPOBKH; YMEHHE




¢dopmynupoBaTh 00paTHOE W TIPOTHBOIIOJIOKHOE YTBEPIKACHHE, IPHBOIUTH
NPUMEPBl U KOHTPIPUMEPHI, UCIIOIb30BaTh METOJl MAaTeMaTHYECKOH WHIYKIIUH;
NPOBOAUTH JIOKA3aTeNIbHbIE PACCyXKAEHHUs TIpH pELICHUH 3a/ad, OLECHHMBAThH
JIOTHYECKYI0 NPaBHILHOCTh PacCyKICHHH;

YMETh ONEpPHpPOBATH IMOHATHUAMH: MHOXECTBO, ITOJMHOXKECTBO, OIEPAlldN HaJ
MHOKECTBaMH; yMEHHE HCIIONB30BaTh TEOPETHKOMHOXXECTBEHHBIN ammapar Juis
OTHMCAHUS PEATBbHBIX MPOIECCOB U SBICHUN NPHU PEUICHUN 33/1a4, B TOM YHUCIIC U3
IPYTHX YIeOHBIX IPEIMETOB;

YMETh OTEpUPOBATh TMOHATHUSAMH: Tpad, CBI3HBIA Tpad, NepeBo, MHUKI, rpad Ha
IUTOCKOCTH; YMEHHE 33aBaTh M OTHCHIBATE TPadbl
Pas3JIMYHBIMH CIIOCOOAMM; UCITONB30BaTh I'padbl NpU pelIeHnH 3a1ay;

YMETh CBOOOJHO OIEPUPOBATH IOHATHSMHU: COYETAHHE, IIEPECTAHOBKA, YHUCIIO
COYCTAaHMH, YHMCIIO TIEPEeCTaHOBOK; OuHOM HpbIOTOHA; yMEHHE IIPUMEHSTH
KOMOMHATOpHBIC (DAaKTBl M PACCYKACHUS AJIsl PELICHUS 3a/1a4;
-yMEThb ONEpUPOBAThH MOHATHIMH: HATypajbHOE YUCIIO, LIEJI0E YUCIIO, OCTATOK I10
MOIYyJIO, palMOHANbHOE YHCIO, HWppaIfioHAJBFHOE  YHCIO, MHOXECTBa
HATYpaJbHBIX, [EJIbIX, PpAIHMOHANBHBIX, ACHCTBUTENBHBIX YHCEN; YMCHHE
HCTIONB30BaTh NPWU3HAKKA JAEIHMOCTH, HAWMEHBIIMK OOMmMHWH JAenuTeNns W
HalMEHbIIee oO0Imee KpaTHOE, alropuT™M EBKiIMAa TpH peIIeHHH 3a1ad;
3HaKOMCTBO C Pa3IMIHBIMU O3UIIMOHHBIMU CHCTEMaMHU CUUCIICHHS,

YMETb CBOOOIHO OIEPHPOBATH IOHATHSAMH: CTENEHb C IEIBIM IOKa3aTeleM,
KOpEHb HATypaJbHOW CTENEHH, CTENCHb C PAllMOHAIBHBIM [I0Ka3aTelIeM, CTENEHb
C JCWUCTBUTENbHBIM (BEIIECTBEHHBIM) IOKa3zaTeJeM, JorapupM 4uciia, CHHYC,
KOCHHYC U TaHT€HC IIPOU3BOJIHOTO YHCIIA;

YMETh OICPUPOBATH MOHSATHAMH: TOXJIECTBO, TOXKAECTBEHHOE IpeoOpazoBaHue,
ypaBHEHHE, HEPaBEHCTBO, CHCTEMa ypaBHEHMH M HEPaBEHCTB, PAaBHOCHJIBHOCTD
YpaBHEHH, HEPaBEHCTB W CHCTEM, pallOHAIBHBIC, HppaIOHAIBHEIE,
MOKa3aTeJbHbIe,  CTCNEHHBIE,  JIorTapu(MUUECKHe,  TPUTOHOMETPHUICCKHE
YypaBHEHHsI, HEPABEHCTBA M CHCTEMBI; YMEHHE PeIIaTh YpaBHCHHSA, HEPAaBEHCTBA U
CHCTEMBI C TIOMOIIBIO Pa3INIHBIX IPUEMOB; PEUIaTh YPaBHEHNUS, HEPABEHCTBA
U CHCTEMBI C TapaMeTPOM; IPUMEHSTh YpaBHCHHS, HEPAaBEHCTBA, UX CUCTEMBI IS
pelIeHnsT MaTeMaTHYeCKUX 3a7ad M 33Jad M3 Pa3IUYHBIX O0JNIacTed HAyKH H
peanbHOM )KU3HH,

-yMeTb CBOOOJHO ONEpPHPOBaTh MOHATHAMHU: Tpaduk QyHkunyu, obparHas
GyHKIUA, KOMIO3UUs (YHKIWN, JTHHCHHAS QYHKIUSA, KBaJpaTHyHas (yHKIHS,
creneHHas (QYHKIMS C LENbIM II0Ka3aTesieM, TPUIOHOMETPUYECKHe (QYHKINH,
oOpaTHbIe TpUTOHOMETpHYecKue (YHKIUH, [TOKa3aTelbHas M JorapupmMuueckas
(GyHKIMK; yMEHHE CTpouTh Tpadukn (QyHKUMH, BBINOJHATH NpeoOpa3zoBaHUS
rpadukoB (QyHKIMHA; YMEHHWE HCIOJL30BaTh Tpadvku (QYHKIUNA I WU3YHICHHUS
MIPOIIECCOB M 3aBHCHUMOCTEH IPHU PEIICHUH 3a]1ad U3 APYTUX YIeOHBIX MPEIMETOB




U U3 pealibHOW JKU3HU; BBIPAXKaTh (POpPMyIaMu 3aBHCUMOCTH MEXy BETHYUHAMU;
YMEHHUE CBOOOHO ONEPUPOBATH MOHITUAMHU: YETHOCTh (PYHKIIUH, ICPUOTUIHOCTD
(GYHKIUK, OrpaHUYCHHOCTh (DYHKIUH, MOHOTOHHOCTh (YHKIHH, 3KCTPEMYM
¢yHKIMK, HanOOJNbIIEE W HAWMCHBIICC 3HAYCHUS (YHKIMM Ha MPOMEKYTKE;
YMEHHE IPOBOANTH MCCIeI0BaHNEe QYHKIINY;

YMEHHUE UCTIOIh30BaTh CBOMCTBA U TpaduKu QYHKIMHA IS pEeIIeHUs ypaBHEHUH,
HEpaBEHCTB W 33/1a4 C IapaMeTpaMy; M300pakaTb Ha KOOPAWHATHOM IIOCKOCTH
MHOYKECTBA PEIICHUI ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

YMETb CBOOOIHO OIepUpPOBATH MOHSTHSMH: MOCJIEI0BATENLHOCTD,
apupMeTHueckas POrpeccHs, TeoMeTpudeckas mporpeccusi, OECKOHEYHO
yOBIBaIOIIAs reoMeTpuyecKast MpOTrpeccus; yMeHHe 3a]1aBaTh

MOCJICIOBATEIEHOCTH, B TOM YHCJIC C TIOMOIIBIO PEKYPPEHTHBIX (HOPMYIT;

YMETh ONEPHPOBATH MOHATUSIMHE: HEIPEPBHIBHOCTh (YHKIIMH, AaCUMIITOTHI Ipaduka
GyHKIMHK, TiepBas © BTOpas MpPOW3BOAHAS (YHKIMU, TCOMETPUYCCKUH U
(¢u3uYecKuil CMBICT TPOU3BOIHOM, MEpBOOOpa3HAas, OMPEACICHHBIAN HHTETPAl;
YMEHHE HaxOAUTh acUMNTOThl rpaduka (QYHKIMH, yMEHHE BBIYHCIATH
MPOM3BOJHBIE CYMMBI, MPOW3BEICHHS, YaCTHOTO M KOMIIO3HMIMK (DYHKIHMH,
HaXOJIMTh ypaBHEHHE KacaTesJbHON K rpaduky (YHKIHH; YMEHHE HCIIOJb30BaTh
MPOM3BOJHYIO JUISL HUCCIEOBaHMs (QYHKIMH, Ui HAXOXKACHHS HAWUITYYILIETo
peLICHUsI B MPUKJIAIHBIX, B TOM YHCIIE COLUATLHO-)KOHOMUYECKHX U (DU3UUECKHX
3aja4ax, Uil ONpPENENICHHUs: CKOPOCTH M YCKOPEHHS; HAXOIUTh IUIOMAAU U
00BeMBI (UTYp C TIOMOIIBI0 MHTErpalia; IPUBOIUTH MPUMEPBI MATEMATUICCKOTO
MOJICIUPOBAHMS C TIOMOIIBIO TU(depeHINATbHBIX YPaBHCHUN;

YMETh  ONCPHPOBATh  IMOHATHSAMH; KOMIUICKCHOE  YHCIIO,  COMNPSDKCHHBIC
KOMIUICKCHBIC YHCJIa, MOIYJIh M apryMECHT KOMILICKCHOTO YHCia, (hopMa 3amucu
KOMILIEKCHBIX qucen (reoMeTpuyeckas, TPUTOHOMETPHUYECKAS u
anreOpanyeckas); yMeTh  INPOU3BOAMTH  apUPMETHYCCKHE  JCUCTBHS  C
KOMIUIEKCHBIMH YHUCJIaMHU; MPUBOJHUTH MPUMEPHI HCIOJIb30BAHHUS KOMIUIEKCHBIX
YHCel;

yMeTh CBOOOJHO ONEPHPOBATh MOHATHIMHU: CpelHee apupMeTHUecKoe, MearaHa,
HauOouplllee ¥ HaWMMEHbIIEEe 3HAYCHHs, pa3Max, [UCIEpCHs, CTaHAapTHOE
OTKJIOHEHHE JUIS ONKCAHWSl YHCJIOBBIX JIAHHBIX; YMEHHE HCCIIeIOBaTh
CTaTUCTUYECKUE JAHHBIC, B TOM YHCIC C MPUMCHECHHEM I'padUUCCKUX METOMOB H
ANIEKTPOHHBIX CPEICTB; rpadUUYecKH HCCIENAOBAaTh COBMECTHBIC HAONIOICHHS C
MTOMOIIBIO JUATPaMM PAcCEUBAHUS U IMHCHHOW PEerpeccuy;

-yMETh HaXOJUTh BEPOSTHOCTH COOBITHHA C UCIIOJB30BAaHHEM TrpaduIecKux
METOJIOB; MPUMEHATH Ui pEIICHUs 3a7ad (HOPMYIBl CIOXKCHUS M YMHOXKCHHUS
BEpOATHOCTEH, (opMmyny TomHON  BeposTHOCTH, Qopmyrny  beprymm,
KOMOMHATOpHBIE (akThl W (HOPMYINBI; OICHWBATH BEPOSITHOCTH PEATbHBIX
COOBITHH; yMEHHE ONepHpOBaTh  TOHITHSIMM:  CIy4ailHas  BEJIMYHHA,




pacrpenieiecHue BEpPOSITHOCTEH, MaTeMaTHYecKoe OXKUAAaHUE, TUCICPCHS W
CTaHJAPTHOC OTKJIIOHCHUC CIIyYailHON BEMYHMHBI, (PYHKIUH pACHPEACICHUS H
IUIOTHOCTH PaBHOMEPHOTO, IOKA3aTEIBHOTO W HOPMAJIBHOTO DPACHpPEICICHUN;
YMEHHUE HCIIOJIb30BATh CBOMCTBA N3YUCHHBIX PACIIPECIICHUN [T PCIICHUS 33]1a4;
3HaKOMCTBO C WOHATHAMH: 3aKOH OOJBIINX YHCEN, METOIBl BBIOOPOYHBIX
HCCIICOBAaHMN; YMEHHE TPHBOAUTH TNPHMEPHl IPOSBICHHUS 3aKOHA OOJBIIUX
9rceN B IPUPOIHBIX M OOIIECTBEHHBIX SBJICHUAX;

- yMeTh CBOOOJHO OIEPHPOBATH TOHATHUAMH: TOYKA, MpsMas, IUIOCKOCTE,
MPOCTPAHCTBO, OTPE30K, JIy4, TUIOCKHH Yroji, IBYTPAHHBIA yroJi, TPEeXIpPaHHBIN
yToJI, TIepeceKaroIlnecs,, MapauleJbHbIE ¥  CKpPCIIMBAIOUINECS  TPsIMBIE,
MapajuieIbHOCTh U TMEPICHANKYISIPHOCTh MPSMBIX W IDIOCKOCTEH, Yrod MEXIY
MPSIMBIMH, YTOJI MEXKAY MNPSIMONW M IUIOCKOCTBIO, YIOJ MEXIY IUIOCKOCTSIMU;
YMEHHUE HCIONB30BaTh NPU PCIICHUM 3aJa4 H3YYCHHBIC (AKTBI U TEOPEMBI
IUTAHUMETPHUH, YMCHHUC OICHHBATh pPa3MEpbl OOBEKTOB B OKPYKAIOIIEM MHUDE;
YMEHHUE ONEPUPOBATh IMOHSATHSIMHU: MHOTOTPAHHUK, CEYCHUE MHOTOTPAHHHKA,
MPAaBUIBHBI MHOTOTPAHHUK, MpH3Ma, NOUpaMuaa, (Urypa H TMOBEPXHOCTH
BpalleHus, IWINHIP, KOHYyC, Imap, cdepa, pa3BepTKa IOBEPXHOCTH, CEUCHHUS
KOHyca W IIWJIMHIpA, TMapajuleJbHbIC OCH HIM OCHOBAaHHIO, CEUYEHHE IIapa,
IUTOCKOCTh, Kacaromascs chepsl, IIINHAPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHWKA, W300pakaTh MHOTOTPAHHUKH, (UTYpPEI ¥ IOBEPXHOCTH
BpAaIleHHs, UX CEUCHHUS, B TOM YHCIIE C TIOMOIIBIO 3IIEKTPOHHBIX CPEICTB; YMEHHE
MPUMEHSTHh CBOMCTBAa F€OMETPUUCCKUX (DUTYp, CAMOCTOATEIHLHO (DOPMYIHUPOBATH
OTIPE/ICIICHUS U3y4aeMbIX (DUTYD, BBIIBUTAaTh THIIOTE3bI O CBOMCTBAX M MPU3HAKAX
reoMeTpUUECKUX (GUryp, 000CHOBBIBATH WU OMPOBEPraTh UX; YMCHUE POBOIUTH
kinaccuukanuio (QUIyp MO Pa3IMYHBIM MPU3HAKAM, BBIMOJIHITH HEOOXOIMMBIC
JIOTIOJTHUTEIIBHEIC TOCTPOCHHS,

- yMeTh CBOOOJIHO OMEPUPOBATH MOHITHAMH: IUIOINAAb (QUTYPHI, 00BEM (QHUTYPHI,
BEJIMYMHA YTJIa, PACCTOSHHE OT TOYKH [0 IUIOCKOCTH, PACCTOSHHE MEXIY
MPSIMBIMH, PACCTOSIHHE MEXAY IUIOCKOCTAMH, IUIOMAnb CQepbl, IUIOmanb
MMOBEPXHOCTH THPAaMUIBL, TPH3MBI, KOHyCa, NWIMHApPA, O0BeM Kyoda,
MPSIMOYTOJIBHOTO TapajUieNienuIela, MHPaMHUIBl, NPH3MBI, MIUIMHAPA, KOHYCa,
mapa; yMeHHe HaXOJUTh OTHOIIIEHHE 00bEMOB MTOTOOHBIX QHTYP;

- yMeTh CBOOOIHO ONEPHPOBATH HMOHATHSAMH: JBIDKCHHE, NMAapaUICIbHBIH HEepeHoC,
CUMMETpHsS Ha IUIOCKOCTH M B IPOCTPAHCTBE, IIOBOPOT, MpeoOpa3oBaHUE
nono0usi, momoOHbIe (GUTyphl, YMCHHE pAaCIO3HABAaTh paBHBIC U I0J0OHBIC
¢Gurypel, B TOM 4YHCIC B NpPUPOAC, HCKYCCTBE, AapXHUTEKType; YMCHUE
UCTOJNB30BaTh  FCOMETPUYECKHE OTHOIICHUS, HAXOIWTh TI'COMETPUYCCKHE
BEJIMYUHBI (JJMHA, YroJ, IUIOINaAb, O0bEM) NPH PEIICHHU 3amad W3 IPYrux
Y9eOHBIX IPEAMETOB U U3 peaIbHON JKU3HU;

- yMeTh CBOOOJHO ONEPHPOBATH MOHATHIMH: MPSIMOYTONbHAS CHCTEMa KOODIMHAT,




BEKTOp, KOOPAMHATHI TOYKH, KOOPIMHATHI BEKTOpa, CyMMa BEKTOPOB,
MIPOU3BEICHUE BEKTOPAa HA YHCIO, PA3I0KEHUE BEKTOpa MO 0a3ucy, CKaJIsPHOE
[IPOU3BEICHNUE, BEKTOPHOE IMPOU3BEACHUE, YrOJd MEXAY BEKTOpaMU; yMEHHE
UCTONB30BaTh  BEKTOPHBIA WM KOOPJAMHATHBIA  METOH I PCIICHHS
TEOMETPUUECKUX 3aJad W 3afad APYTHX y4eOHBIX TPEAMETOB; OIEPHPOBATH
TMOHATHAMH: MaTpuia 2x2 u 3x3, ompeaenuTellb MaTPHIbl, T€OMETPHUUSCKHM
CMBICIT OTIPEICITHUTEIIS;

YMETh MOJICIMPOBATh pealbHBIE CHTYallMd Ha S3bIKE MAaTEMAaTHWKH; COCTAaBIATH
BEIPAKCHUS, YpaBHEHHUS, HEPABCHCTBA M WX CHCTEMBI IO YCIOBHIO 3a/IauH,
HCCIICAOBATh IIOCTPOEHHBIE MOJICTH C WCHOJB30BaHWEM armapaTta aiureOpsl,
HUHTEPIPETUPOBATH MOJYUYCHHBIN PE3yJIbTAT; CTPOUTh MATEMATUICCKHE MOJICIH C
MMOMOIIBI0 TEOMETPUYCCKUX TMOHITHHA M BEJIMYUH, PElIaTh CBA3aHHBIC C HUMH
MPAKTUYCCKHUE 3a/1a4H; COCTABIATH BEPOSITHOCTHYIO MOJICNIb U HHTCPIPETUPOBATH
MOJMYYCHHBIA  pe3yNIbTaT, pellarh  NPUKIATHBIC  33Ja4d  CPEICTBAMH
MaTEeMAaTUYECKOTO0 aHajiW3a, B TOM YHCIIE COIHMATBHO-’)KOHOMHYECKOTO H
(U3UYECKOT0 XapakKTepa;

YMCHHE BBIOMPATh TOAXOINAMHNA METOHN [UIS pEUICHUS 3aJa4yd; OHUMAaHUE
3HaYMMOCTH MaTEMaTHKHU B U3yUCHHUN MIPUPOIHBIX U OOIIECTBEHHBIX IPOIECCOB U
SIBIICHUIA; YMEHHE pacIio3HaBaTh MPOSBICHNE 3aKOHOB MAaTEMAaTHKH B UCKYCCTBE,
YMEHHE TPUBOJUTH MPUMEPHl MATEMaTUYECKHX OTKPBITUH pPOCCHUMCKON U
MHPOBON MaTeMaTHUYeCKOU HayKH1

OK 02. Hcmionp30BaTh
COBPEMEHHBIE CPEJICTBA
MIOKCKA, aHAJIH3a U
HHTEPIpPETAILNN
nHdopmaunu, u
HH(POPMALUOHHBIC
TEXHOJIOTUH IS
BBITIOJTHEHHS 337144
npodeccrnoHaTEHOM
JIeSITEIbHOCTH

B 0061acTn IEHHOCTH HAYYHOTO HO3HAHMS:

- chopMupoBaHHOE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HayKH
U OOIIEeCTBEHHON NpaKTHKHM, OCHOBAaHHOTO Ha JHUalore
KyIbTYp, CIOCOOCTBYIOILETO OCO3HAHUIO CBOEr0 MecTa B
MOJIMKYJITYPHOM MHPE;

- COBEPIICHCTBOBAaHME S3BIKOBOM M UYUTATEILCKOM
KyJIbTYpbl KaK CPEICTBa B3aMMOACHCTBHSA MEXIY JIOIABMH U
MIO3HAHUS MHPA;

- OCO3HaHHME LEHHOCTH HAayYHOH JeATeNBHOCTH,
TOTOBHOCTB OCYIIECTBIIATD HPOEKTHYIO u
HCCIIEOBATENBCKYI0 JCSTEIBHOCT HMHIUBHAYATbHO U B
rpymre;

OgnazneHne YHUBEPCAIBHBIMU
IM03HABATENbHBIMH AEHCTBUSMHU:

B) pabora ¢ nHpOpMaIHeit:

- BJaZETh HABBIKAMH IOJyYCHHS HWHQPOpPMalUU W3
HCTOYHHMKOB Pa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISTH
NOUCK, AaHallk3, CHCTEMATH3alMI0 M  HHTEPIPETalnIo

YYCOHBIMH

YMEThb ONEpPHUpOBaTh NOHATHAMH: palHMOHAJbHAs (QYHKOUS, IOKa3aTelIbHas
byHKIMA, CTETIeHHAas GbyHKIMS, norapupmMuyeckas byHKIMS,
TPUrOHOMETpUYECKHE QYHKIIMU, 0OpaTHble (PYHKLUH; YMEHUE CTPOUTH IpaduKH
N3y4CHHBIX (QYHKIHMH, HCHOJNb30BaTh TpaduKH INPH H3YYEHUH HPOLECCOB MU
3aBUCHMOCTEH, MIPU PELICHNH 3a7a4 U3 JPYruX y4eOHBIX IPEJMETOB U 3ajay u3
peasbHON JKU3HM; BBIpaXaTh (GopMynamMu 3aBUCHMOCTH MEK/y BEJINYNHAMMY;
YMETb OIepUpOBaTh MOHSTHSMH: TOXIECTBO, TOXIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa ypaBHEHHH W
PaBHOCHJIBHOCTh YpaBHEHHH, HEPaBEHCTB M CHCTEM, JIOTapH(pMHYECKHE,
TPUTOHOMETPUYECKUE YPAaBHEHHS, HEPABCHCTBA M CUCTEMBI;

YMETh pellaTh YpaBHEHHMS, HEPABEHCTBA U CUCTEMBI ¢ TIOMOLIBIO PA3JIMYHBIX
IPUEMOB; pelIaTh YPaBHEHHs, HEPABEHCTBA M CHCTEMbBI C IapaMeTpoM;
NPUMEHATh YpaBHEHHs, HEPaBEHCTBA, KX CHCTEMBl JUISl  pEIICHUs
MaTeMaTHYeCKHX 3a7a4 ¥ 3a1a4 U3 Pa3iIM4YHbIX 001acTell HayKu U pealbHOU
JKH3HU;

yYMETh CBOOOJHO ONEPUPOBATH MOHATUSMH: JABHXKEHHE, IapajieIbHbINA
MIEpeHOC, CHMMETPUSl Ha IUIOCKOCTM W B MPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue M0100HsL, TT0100HbBIE QUTYPBHI;

YMETh Paclio3HaBaTh PaBHbIC U MONOOHBIE (PUTYpPBL, B TOM YHCIE B IPUPOLE,




nH(pOpPMALNH Pa3IUYHBIX BUJIOB U (POPM IIpECTaBICHUS;

- CO3[1aBaTh TEKCTHI B PA3IMYHBIX opMaTax ¢ yueToM
Ha3Ha4YeHUs MH(OpPMAaLUK WM LEJIEBOW ayJUuTOPHH, BBIOMpas
ONTHMAJILHYIO GOPMY IPEJCTABICHUS U BU3YyalH3allnHy;

- OIEHWBAaTh  JIOCTOBEPHOCTb,  JIETMTHMHOCTB
nHpOpMANNHU, €€ COOTBETCTBHEC IIPAaBOBBIM M MOPAIBHO
3THYECKUM HOpMaM;

- HCIONB30BaTh CpeNCTBA HMH(MOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B PEIICHUN KOTHUTHBHBIX,
KOMMYHUKaTHBHBIX M  OpPraHM3alMOHHBIX  3agad  C
co0iroieHreM TpeboBaHUI SPrOHOMHUKH, TEXHHUKH
0€301acHOCTH, TUTHUEHBI, pecypcocOepekeHHs, MPaBOBbIX U
9THYECKNX HOPM, HOPM MH(OPMALMOHHOH 6e301acHOCTH;

- BJIQJICTh HABBIKAMU PACIO3HABaHUS M 3alUTHI
nH}popManny, HHGOPMALMOHHOH 6€3011aCHOCTH JINYHOCTH;

UCKYCCTBE, apXUTEKTYPE;
yMeTh  HCHOJb30BaTh  TIEOMETPUYECKUE  OTHOILIEHHUS, HaXOJUTh
reOMETPUYECKHE BEIMYMHBI (JUIMHA, yrodj, IUIOoaas, 00beM) IpU PEelIeHUN
3a7a4 U3 IpYrux y4eOHbIX MPEIMETOB U U3 peallbHOM KU3HU

OK 03. [Tnanuposats u
peanu30BbIBATH
cOOCTBEHHOE
npodeccruoHabHOE U
JMYHOCTHOE Pa3BUTHE,
HpeINPHUHIMATEIIBCKYIO
JeATeIbHOCTh B
npodeccroHansHOH cdepe,
HCIIONB30BaTh 3HAHHS 110
(bUHAHCOBOIT TPAMOTHOCTH B
Pa3IHYHBIX )KU3HCHHBIX
CHTYAIHsIX

B ob6nactu 1yXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

- ¢c(hOpMUPOBAHHOCTh HPABCTBCHHOTO CO3HAHMS,
STHYECKOTO OBECHHUS;

- CITOCOOHOCTH OLIEHUBATH CUTYAIHIO U IPUHUMATh
OCO3HAHHBIE PEUICHUS, OPHEHTHPYACH Ha MOPAIIbHO-
HPaBCTBEHHBIE HOPMBI U IICHHOCTH;

- OCO3HaHHE JTIMYHOTO BKJIaa B IIOCTPOCHHE
YCTOWYUBOTO OYAYILETo;

- OTBETCTBEHHOC OTHOIIICHUC K CBOMM POIUTEISIM U
(WTM) IpyTUM YIEHAM CEMbH, CO3JIaHHUIO CEMBbU Ha OCHOBE
OCO3HAHHOTO MPHUHSATHUS [ICHHOCTEH CEMEHHOW KI3HH B
COOTBETCTBHUH C TPAJAUIUSIMH HApOI0B Poccum;

OBtajicHHE YHUBCPCANBHBIMU PETYIIATUBHBIMU
JNEUCTBUSIMU:

a) caMOoOpraHu3aIus:

- CaMOCTOSATENHEHO OCYIIECTBIIATE II03HABATEIHHYIO
JeSITeTbHOCTD, BBIABIIATH MPOOJIEMBI, CTAaBUTh U
(hopmynmupoBaTh COOCTBEHHBIE 3a7]a91 B 00pa3oBaTeILHOM
JeSITETPHOCTH U )KU3HCHHBIX CUTYAIIHAX;

- CaMOCTOSTEIEHO COCTABJIATh TUIAH PEIICHUS
MPOOJIEMBI C YIETOM UMEIOLIUXCS PECYPCOB, COOCTBECHHBIX
BO3MOXHOCTEH U MPEANOUYTEHUN;

- TaBaTh OIICHKY HOBBIM CHTYAaIUsM; CIIOCOOCTBOBATH
(hopMUPOBAHHUIO U POSIBICHUIO IIUPOKOH SPYAUIIUH B
Pa3HBIX 00JIACTAX 3HAHUI, MOCTOSIHHO MOBHIIIATH CBOM

— yMeTh OIEpHPOBaTh IOHATHSAMHU: paIiOHANbHBIE, HWPpAIIOHAJIBHEIE,
MOKa3aTebHbIe, CTENICHHBIC, IoTapu(MUIECKUE, TPUTOHOMETPHIECKNE YPAaBHEHHS
1 HEPABEHCTBA M UX CUCTEMBI;

— yMeTh ONEepUpOBaTh MOHATHUSIMH: MHOTOTPAaHHHK, CEUYCHHE MHOTOTPAHHHUKA,
Ky0, mapaiienenuIies, Mpu3Ma, NHpamMuga, (Gurypa ¥ IOBEPXHOCTh BpalleHUS,
MWIMHAP, KOHyC, Imap, cdepa, cedeHHs QGUTYPH BpAIICHUS, IUIOCKOCTD,
Kacaromiascs cqepsl, IHIHHIPA, KOHYyCa, IUIONIaNh IOBEPXHOCTH MUPAMUJIBI,
MPU3MEI, KOHyCa, IMJIMHIpPA, IUIOMans chepbl, 00beM Kyba, MPSMOYTOJBHOTO
mapasiesieunea, TUPaMUIbL, TPU3MBL, IFITHHIPA, KOHYyCa, I1apa;

—  yMEHHE U300paxaTh MHOTOTPAHHHUKH U TIOBEPXHOCTH BPAICHUS, UX CCUCHUS
OT PYKH, C TOMOUIbIO YEPTEKHBIX HMHCTPYMEHTOB U DJIEKTPOHHBIX CPE/ICTB;

—  yYMETb Pacmo3HaBaTh CHMMETPHIO B IPOCTPAHCTBE;

—  yYMETh pacmo3HaBaTh NMPABIIbLHBIE MHOTOTPAHHUKHY;

— yMeTh ONepHUpOBaTh MOHATHSAMH: NPSIMOYTOJNBHAs CHCTEMa KOODPIMHAT,
KOOpAWHATH TOYKH, BEKTOpP, KOOPIAMHATHI BEKTOPA, CKAISIPHOE MPOM3BEACHUE,
YTOJI MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IPOM3BEICHHE BEKTOpa Ha YHCIIO;
HaXOIWUTh C TIOMOIIBIO HM3YYCHHBIX (DOPMYJT KOOPIMHATHI CEPEOMHBI OTpe3Ka,
pPAacCTOSIHUE MEXY IBYMSI TOUKaMHU.




00pa30oBaTeNbHBIN U KYJIETYPHBIH YPOBCHB;

0) CaMOKOHTPOJIB!

- HCTIOJIH30BATh PUEMBI PE(IICKCUU TS OLICHKH
CUTYyaIlNH, BBIOOPA BEPHOTO PEIICHHS,

- YMETh OLIEHUBATH PUCKH U CBOEBPEMEHHO IPUHIMATh
pemIeHns 10 UX CHIDKEHHIO;

B) SMOITMOHATIBHBIA WHTEJUIEKT, TPENoaratonui

c(hopMHPOBAHHOCTE:

- BHYTPEHHEI MOTHBAIIMH, BKJIIOYAIOLIEH CTPEMIICHHE K
JOCTIDKEHUIO IIEH U YCIEeXy, ONTUMH3M, HHAIIHATHBHOCTb,
yMEHHE JIeHCTBOBATb, UCXO/S U3 CBOMX BO3MOXKHOCTEHH;

- SMIATHH, BKIIIOYAOIIEH CTOCOOHOCTh TIOHUMATh
SMOILMOHAIBHOE COCTOSIHUE IPYTUX, YUYUTHIBATH €r0 MpU
OCYILICCTBICHNH KOMMYHHKAIIHHU, CIIOCOOHOCTH K
COUYYBCTBHIO U COIEPEKUBAHUIO;

- COIMATBHBIX HABBIKOB, BKIFOYAIOIIUX CIIOCOOHOCTD
BBICTPAaNWBaTh OTHOIICHUS C APYTUMH JFOIbMH.

OK 04. OdpdexTrBHO
B3aUMOJIEHCTBOBATH U
paboTaTh B KOJIJICKTUBE U
KOMaHJIe

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEILHOCTH H
CaMOOIIPeICTICHHIO;

- OBJIQJICHHWC HaBBIKAMU YyYeOHO-HCCIICIOBATEIHLCKOM,
TPOEKTHOM U COIIMATIbHOW €SI TENIbHOCTH;

OBnazicHue  yHHUBEPCATbHBIMU KOMMYHUKaTHBHBIMH
NEHCTBUSIMH:

0) coBMeCTHasl IeATEIBHOCTb:

- MIOHUMATh M UCTIONB30BaTh MPEUMYIIIECTBA KOMAaHIHOW U
WHAWBUYATBHON pabOTHI;

- TOpUHUMATh IIETH  COBMECTHOH  JCSATEIBHOCTH,
OpPTaHU30BBIBATh M KOOPAWHUPOBATH JCHCTBUS TIO €€
JIOCTHKEHUIO: COCTABJIATh IUIAH JIEWCTBUM, paclpenensiTh
pOJIM C y4ETOM MHEHHU Y4aCTHUKOB OOCYKIATh Pe3yJabTaThl
COBMECTHOH paboTHI;

- KOOPIAWHHPOBATh W BBITIOJHATL PabOTy B YCIOBHUSIX
pEeaNBLHOTO, BHPTYaJILHOTO i KOMOWHHUPOBAaHHOTO
B3aUMO/ICHCTBHSI;

- OCYIIECTBJISITh MO3UTHUBHOE CTPATETUUYECKOE TMOBEICHUE
B PpasNMYHBIX CHTYallUsX, TPOSIBIATH TBOPYECTBO U
BOOOpakeHUE, OBITh MHUIIMATUBHBIM

OBnajeHne YHHBEPCATbHBIMH
NEHCTBUSIMHU:

T') IPUHSATHE Ce0S M IPYTHUX JIIOICH:

PEryJIATUBHBIMU

—  yMEeTbh ONEPUPOBATH NMOHATUSIMH: CIIYIaWHBIN OMBIT U CIydaliHOE COOBITHE,
BEPOSATHOCTh  CIy4yailHOTO  COOBITHS; YMETh  BBIYHCIATH  BEPOATHOCTH C
WCTOJH30BaHNEM TpapUUECKUX METOJOB; IPUMEHSTH (QOPMYIBI CIOXKEHHS U
YMHOKEHUSI BEPOSITHOCTEH, KOMOWHATOpHBIE (BAakThl W (GOPMYJIBI MPHU PEIICHUH
3a/1a4; OICHWBATh BEPOSITHOCTH PEAJbHBIX COOBITHI; 3HAKOMCTBO CO CITydalHBIMHU
BEJIMYMHAMU; YMCHHC TIPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBINIUX YHCENT B
MPUPOHBIX U OOMICCTBEHHBIX SIBICHHUSIX;

—  yMETb CBOOOJIHO OMEPUPOBATH NOHATHIMU: CTCIICHb C IICJIBIM [TOKA3aTeICM,
KOPCHb HATYpaJILHOW CTEIICHH, CTCIICHb C PAI[OHANBLHBIM ITOKA3aTEeIIEM, CTCIICHb C
JCHCTBUTCIFHBIM  (BEIIECTBCHHBIM) IIOKa3aTelieM, JiorapudM dYuclia, CHHYC,
KOCUHYC M TAHTCHC MPOU3BOJIHHOTO YHCIIA;

—  yMeTh CBOOOJHO OMNEPHPOBATH MOHATHIMH: Tpaduk (yHKIHH, oOpaTHAs
bynHkusa, xomMmo3unus (QYHKIWHA, JTUHEHHAs (YHKIWSA, KBagpaTHIHas (QYHKIIVS,
cTerieHHast (DYHKIWSI ¢ IETBIM [OKa3aTeleM, TPHUTOHOMETPHYECKHe (YHKIUH,
oOpaTHBIE TPUTOHOMETpPHUYECKHE (YHKIIUHU, TOKa3aTelNbHAass W Jorapudmuueckas
G(yHKIIMW; yYMETh CTPOUTh Tpaduku QGYHKIUH, BBITOTHIATH MPEOOpa3OBaAHUS
rpaduKoB QYHKIIHIA,

—  -yMETh WUCIOJIb30BaTh rpadukd (YHKIHUHA I H3YYCHHS MPOIECCOB H
3aBHCUMOCTEH NPU PEIICHUHU 3a]1a4 U3 APYTUX YICOHBIX MPEIMETOB U U3 PEaNTbHOM
JKU3HU, BEIPAXKATh (POPMYJIaMHU 3aBUCHMOCTH MEXKIY BEITUUNHAMI,

—  CBOOOIHO ONEPHPOBATH MOHATHAMHU: YCTHOCTh ()YHKIIUH, MEPUOTUIHOCTH
(GyHKIMK, OTPaHWYCHHOCTh (YHKIHMH, MOHOTOHHOCTh (YHKIUH, JKCTPEMYM
¢yHKumy, HanOoJIbIIee W HAaMMEHBIIIee 3HAYCHNS (PYHKITUN Ha MPOMEXKYTKE; YMETh




- MPUHUMATh MOTUBBI U apTyMEHTHI APYIHX JIIOJCH mpu
aHalu3e Pe3yIbTaToOB JCATCIBHOCTH;

- NpU3HABATh CBOC MPABO M MPaBO JPYruX JIOACH Ha
OIINOKH;

- pa3BHBaTh CIIOCOOHOCTH IMOHAMAaTh MHpP C ITO3UIIMU
JPYTOro 4eI0BeKa

MIPOBOANTH UCCIIEIOBAaHUE (QYHKIINY;

— yMeTh WHCIOJb30BaTh CBOMcTBA W rpapuku (QYHKUMH U peLICHUS
ypaBHEHHI, HEPABEHCTB W 3aJjady C NapameTpamu; M300pakaTh Ha KOOPAMHATHOM
MIOCKOCTU MHOXKECTBA PELICHUN ypaBHEHUH, HEPABEHCTB U UX CHCTEM

OK 05. OcymiecTBiATh
YCTHYIO H TUCHMEHHYIO
KOMMYHHUKAIIHIO Ha
TOCYJapCTBCHHOM S3BIKE
Poccuiickoit denepanuu ¢
y4eTOM 0COOCHHOCTEH
COLIMAJILHOTO U
KYJbTYPHOT'O KOHTEKCTA

B o6macTi 3cTeTHYECKOr0 BOCIIMTAHMS:

- 3CTETUYECKOE OTHOIIICHNE K MUPY, BKITIOYAs 3CTETUKY
ObITa, HAYYHOTO ¥ TEXHUIECKOTO TBOPUYECTBA, CIIOPTa, TPYAa
M OOIIECTBEHHBIX OTHOIICHMIA;

- CIIOCOOHOCTH BOCIIPUHUMATD PA3JIMYHBIC BHIIBI
HCKYCCTBa, TPAIUIIMH U TBOPYECTBO CBOCTO U APYTHX
HapoJI0B, OIIYIIATh YMOLIMOHAIBHOE BO3/ICHCTBUE UCKYCCTBA;

- yO@XKICHHOCTh B 3HAYMMOCTH JIJIS IMYHOCTHU U 00IIeCTBa
OTEYECTBEHHOTO U MUPOBOT'0 UCKYCCTBA, STHUUECKHUX
KYJBTYPHBIX TPATUIIMN ¥ HAPOJAHOTO TBOPYCCTBA;

- TOTOBHOCTB K CAMOBBIPKCHHIO B Pa3HBIX BUAAX
HCKYCCTBa, CTPEMJICHHE TIPOSIBIISATH Ka4eCTBA TBOPUECKOMH
JINYHOCTH;

OBnajsieHre yHUBEPCATbHBIMA KOMMYHUKATHBHBIMU
JNIEUCTBUSIMU:

a) obmieHue:

- OCYIIECTBIIATH KOMMYHHKAIIMU BO BCEX cepax KU3HU;

- pacmo3HaBaTh HeBepOAIbHBIC CPEICTBA OOIICHNUS, IOHUMATh
3HAYCHUE COIMAIILHBIX 3HAKOB, PACIIO3HABATH MPEAMOCHUIKH
KOH(JIUKTHBIX CUTYAIUI U CMSTYaTh KOH(IUKTHI,

- pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PCHUS C
HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

—  yMeThb OIlepHpOBaTh IOHATHSAMH: CpeaHee aphu(PMeTHIecKoe, MeIuaHa,
HamOoJlpIllee W HaWMEHBbIEEe 3HAYCHWS, pa3Max, OUCIEePCHA, CTaHAapTHOE
OTKJIOHEHHE YHCIOBOIO Habopa, yMEHHE U3BJIEKaTbh, WHTECPIPETHPOBATH
WHPOPMAIIKIO, TPEICTABICHHYI0 B TaONUIAX, HA JguarpaMmmax, rpadukax,
OTpaXarollyl0 CBOMCTBAa peEalbHBIX IPOLECCOB U SIBJICHUI; NPEACTaBIAThH
MHPOPMAIIMIO C TOMOUIBID TAONHIl W JUArpaMM; HCCIICIOBaTh CTATUCTHYCCKHE
JAHHBIC, B TOM YHCJIC C MPUMCHCHHEM TpapUUECKUX METOJOB M IJICKTPOHHBIX
CpPEICTB;

— yYMETh  OICPUPOBATH  IMOHATUSAMH:  TOYKa, NpsMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, JABYTPAHHBIA YTOJI, CKPEIIMBAIOIINECS MPSIMBIE, TapauIeIbHOCTD H
MIEPIICHANKYIAPHOCTD MPAMBIX W IIOCKOCTEH, Yol MEXITy HPSAMBIMHU, YTOI MEXITY
MPSIMOM M IIJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH, PAcCTOSHHE OT TOYKH [0
IUIOCKOCTH, PACCTOSIHHE MEXIY MPSIMBIMH, PACCTOSHUE MEXTy INIOCKOCTSIMH;

—  YMETh HUCIOJIb30BaTh NMPH PEIICHUH 3aJad M3y4YCHHBIC (aKTHl U TEOPEMBI
IUTAHUMETPUH, YMCHUE OIICHUBATH Pa3MEPhl 0OBEKTOB OKPYKAIOIIET0 MUpa

OK 06. ITposBnaTs
IPaXIaHCKO-
MATPHOTHIECKYIO TTO3HUIIHIO,
JIEMOHCTPHPOBATH
OCO3HAHHOE TOBECHUE Ha
OCHOBE TPaIUIMOHHBIX
00IIEYETOBEYECKIX
LIEHHOCTEH, B TOM YHCIIE C
Y4eTOM TapMOHU3AIIH
MEeKHAITMOHATBHBIX H
MEXPEIUTHO3ZHBIX
OTHOIICHUH, IPUMCHSTH

- 0OCO3HaHME 00YYaIOIMMHUCS POCCHHUCKON IpakJaHCKON
HWACHTHYIHOCTH;

- [IEJICHATIPaBJICHHOE Pa3BUTHE BHYTPEHHEH TTO3UIINU
JUYHOCTH Ha OCHOBE JyXOBHO-HPABCTBCHHBIX [IEHHOCTEH
HapozoB Poccuiickoit @enepanyiv, ICTOPUYECKUX U
HaIMOHAJIBHO KYJIbTYPHBIX TPaAuIHi, popMupoBaHHe
CHCTEMBI 3HAaUMMBIX LIECHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AQHTUKOPPYIMIIUOHHOTO MUPOBO33pEHHs], IPAaBOCO3HAHMUS,
9KOJIOTMYECKON KYJIBTYpPbI, CIIOCOOHOCTH CTaBUTH L€ U
CTPOUTH >)KU3HEHHbIE ILJIaHBbI;

B yactu rpaxaaHCKOTO BOCIIUTaHUS:

- OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX TPaB U

—  yMETb OMNEpPUPOBaTh MOHATHSIMH: MPSIMOYTOJbHAas CUCTeMa KOOpAHUHAT,
KOOPJIMHATHI TOYKH, BEKTOP, KOOPIUHATHI BEKTOPA, CKAISIPHOE TIPOU3BEICHHUE, YOI
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, POU3BEACHNE BEKTOpa Ha YHCIIO; HAXOIUTh C
TIOMOIIIBI0 HM3y4EHHBIX (OPMYJT KOOPAMHATHI CEPEeIUHBI OTpe3Ka, PacCTOSHUE
MEXIY ABYMsI TOUKAMHU;

—  -yMeTh BHIOWMPATh MOAXOMSANINN M3YUCHHBIH METOJ IS PEIICHUS 3aJadH,
pacrmo3HaBaTh MaTeMaTHdecKue GakThl 1 MaTEMATHUECKHE MOJIEH B IPUPOJTHBIX U
OOIIIECTBCHHBIX SBJICHUSX, B HCKYCCTBE;

—  yMEHHE NPHUBOJIUTH NPUMEPHl MAaTEMATHUYECKUX OTKPHITHH POCCUHUCKON U
MHPOBOW MaTEMaTHYECKON HAYKH.

—  YMETb ONCPHUPOBAThH MOHATHUSAMU: CITYYAHHBIN OMBIT U CIyJaifHOE COOBITHE,
BEPOSATHOCTh  CIy4allHOTO COOBITHS; YMETh BBIYHCIATH  BEPOSTHOCTh C




CTaHAAPTHI
AQHTUKOPPYMIUOHHOIO
MOBEJCHUS

00513aHHOCTEH, YBaXKCHHUE 3aKOHA U MPABOIOPS/IKA;

- IPUHATHUE TPATUIIMOHHBIX HAIMOHAIBHBIX,
00IIEYETIOBEYCCKIX I'YMAHUCTHYCCKIX M JJIEMOKPATHICCKUX
LICHHOCTEH;

- TOTOBHOCTB IIPOTHBOCTOSITH HACOJIOTHH SKCTPEMHU3MA,
HaIMOHAIN3Ma, KCeHO(POOUH, TUCKPUMUHAIIIH 10
COLMAIIEHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAIHHBIM
TIPU3HAKAM;

- TOTOBHOCTBH BECTH COBMECTHYIO IS TEIFHOCTH B
HWHTEpecax rpaKIaHCKOro 00IIecTBa, y9aCTBOBATH B
caMOyTpaBlICHUH B 00Ic00pa30BaTeIbHON OpraHU3aluy U
JICTCKO-FOHOIIIECKUX OPTaHU3aIUIX;

- YMCHHUE B3aUMOJCHUCTBOBATH C COLMATBHBIMU
WHCTHTYTaMHU B COOTBETCTBUU C UX QYHKIUSIMA U
HA3HAYCHUCM;

- TOTOBHOCTh K TYMaHHUTAPHOW U BOJIOHTEPCKOM
JeSITeTTbHOCTH;

MIATPUOTHIECKOTO BOCTIMTAHHUS:

- chopMHupOBaHHOE POCCUUCKOH TpasKIaHCKOM
HUICHTUYHOCTH, MATPUOTHU3MA, YBAXKEHHUS K CBOEMY HAapo1Iy,
YyBCTBA OTBETCTBEHHOCTH nepen PoanHoil, ropaoctu 3a cBoit
Kpail, cBoro Poauny, CBOI S3BIK U KyJIbTYpY, IPOILIOE U
HACTOsIIIIee MHOTOHAIMOHAIBHOTO Hapoaa Poccuy;

- IEHHOCTHOE OTHOIIICHHUE K TOCYIapCTBCHHBIM
CHUMBOJIaM, HICTOPUYCCKOMY H MPUPOIHOMY HACIICIIHUIO,
MaMSTHUKAM, TPAJUIUSIM HApoaoB Poccuu, JOCTHKCHHUIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX U TPY/C;

- uaelHas yOeKAeHHOCTh, TOTOBHOCTB K CITY>KEHUIO H
3amute OTeuecTBa, OTBETCTBEHHOCTD 3a €r0 CyIb0Y;

- OCBOGHHBIE 00YUYAIOMIMMUCS MEKIPEAMETHBIE TOHITHS
¥ YHUBEpCAIbHBIEC yueOHbIC IeUCTBUS (PEryIATHBHEIE,
MMO3HaBaTENbHBIC, KOMMYHUKATHBHEIC);

- crI0cOOHOCTH MX MCIIONB30BAHMS B TIO3HABATEIFHON 1
COLMANILHOW MPAKTUKE, TOTOBHOCTH K CAMOCTOSATCIEHOMY
IUTAHUPOBAHHIO U OCYIICCTBICHHUIO YUCOHOM NEeSITEIbHOCTH,
OpTaHU3aIMH y4eOHOTO COTPYJHHYCCTBA C IMEAArOTMYCCKUMHU
PpabOTHUKAaMU ¥ CBEPCTHUKAMH, K YYaCTHIO B TIOCTPOCHUU
WHAWBUYATBHON 00pa30BaTeIbHON TPACKTOPHH;

- OBJIAZICHAC HAaBBIKAMH YYCOHO-HCCIICIOBATEIIBLCKOM,
TIPOEKTHOMN U COITMAIIbHOM JIEATEIbHOCTH

HCIIOJIb30BaHUEM TIpaUYecKuX METOJIOB; INPHUMEHATh (OPMYJBI CIOXKEHUS U
YMHOXEHHUSI BEPOSITHOCTEH, KOMOWHAaTOpHble (akThl M (OPMYJIBl IPH PELICHUH
3aJja4; OLICHUBATh BEPOSTHOCTH PEAILHBIX COOBITHI; 3HAKOMCTBO CO CIIyYalHBIMHU
BEJIMUMHAMH; YMEHHE TPUBOIUTH IPHUMEPbI NPOSBICHUS 3aKOHA OOJBIIMX YHCEN B
MIPUPOIHBIX M OOIIECTBEHHBIX SIBICHUSIX




OK 07 CopeiictBoBath
COXPaHCHHIO OKPY KaIOLICH
cpenbl,
pecypcocOepeKeHUIO,
MIPUMEHSTH 3HAHHS 00
M3MEHEHHUH KJIMMaTa,
TIPUHITUITEI OEPEXKITUBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
JIeHCTBOBATh B
Ype3BBIYANHBIX CUTYAIHIX

— He TpPHHUMATH JCHUCTBHS, NPUHOCSINUE Bpea
OKpYyXarouieit cpene;
—  yMeTh MIPOTHO3UPOBATH HeOJIaronpusiTHLIC

9KOJIOTUYECKUE TOCICICTBHS MPEIIPUHUMAECMBIX JCHCTBHIA,
MPeAOTBpAIIATh HX;

- DPACHIMPHUTH OIBIT JCATEIBHOCTH JKOJOTHYECKOU
HAIIPaBJICHHOCTH;
- paspabarbiBaTh IUIAH pEHICHHWS TPOOJIEMBI C YYETOM
aHaliM3a UMCIOIIUXCS MAaTEePHANBHBIX M HEMaTCpPUAIbHBIX
pecypcos;
- OCYIICCTBJIATh IICJICHANPABICHHBI MOUCK TEpeHOCa
CPEICTB U CIIOCOOOB JACHCTBHS B MPOPECCHOHATIBHYIO CPEY;

- YMETh ONEPHPOBATh IOHATUSIMHU: (QYHKIUS, HENpepbiBHAs (QYHKIMS,
MpOM3BO/IHAS, MepBOOOpa3Has, ONpEIEICHHBI WHTErpajg; yYMETh HaxXOAUThH
MIPOM3BO/IHBIC JJIEMEHTAPHBIX (YHKIMHA, HCIONB3ys CIIPABOYHBIE MaTepHalIbl;
HCCIEe0BaTh B NPOCTEHINMX Cirydasx (YHKIMM Ha MOHOTOHHOCTb, HaXOJAUTb
HauOOJIBIIME 1 HANMEHBIINE 3HAYCHUS PYHKINH; CTPOUTH I'pa) UK MHOTOUIICHOB C
HCIOJIF30BaHNEM amllapaTa MaTeMaTHYeCKOTO aHaJIN3a; MPUMEHATH MPOU3BOIHYIO
TIPH PEUICHUH 3a7jad Ha IBIDKEHHUE; peIIaTh MPaKTHKO-OPHEHTHPOBAHHBIC 339l Ha
HauOoJIPIIE W HAWMEHBIINE 3HAYCHWS, HAa HAXOXKICHHE ITyTH, CKOPOCTH M
YCKOPEHHS;

- YMETb OIIEPHPOBATH HOHATISIMH: IBIDKEHHE B IMPOCTPAHCTBE MOJOOHBIE
(Gurypsl B IpocTpaHCTBE; KMCIIOIb30BaTh OTHOIICHHE IUIOMIAZEH MOBEPXHOCTEH U
00bEeMOB 10I00HBIX (UTYp TIPH PELICHUH 33/1a4;

3HAaHUA B

- yMeTh IIEPEHOCHUTH

- npemyiaratb HOBBIC IMPOCKTHI, OCHUBATH UIACHU C MO3UIITNHU
HOBHU3HBI, ODUTUHAJIBHOCTH, HpaKTPI‘-IeCKOﬁ SHAYUMOCTH,

- JaBaTb OLUCHKY HOBBIM CUTYyallMAM, BHOCHTB! KOPPCKTUBBI
OLICHMBATh COOTBETCTBUEC PE3YJIbTATOB

B JICSATEIbHOCTD,
LENSIM

MO3HABATCIIBHYIO U
OPaKTUYCCKYIO obmactu JKHU3HCACATCIIbHOCTH,

- YMETb BBIYUCIIATL T'COMETPUUCCKUEC BCIINYNHBI (,HJ'II/IHa, yroJj, ImJjoimanb,
06L€M, iomanab HOBerHOCTI/I), HCIOJIb3Yys U3YUCHHBIC (l)OpMyJ'II)I U MCTOJbI

Tpogeccuonanbubie IIpakTHyeckuii oNbIT: Ymenus: 3HaHusn:
KOMIIeTeHIHH:
IIK 1.3. Criocoben COCTaBIICHUS TUTAHOB PadOT IO BBHIMTOJIHEHUIO | (DOPMHUPOBATH CETEBBIE TPadUKN IPOBEICHHS METO/IbI pacyeTa SKOHOMHUYECKOM
OCYIIECTBIIATH oTIepanuii SKCIUTyaTauu TEXHUYIECKOTO 0OCTYXMBaHUS, PEMOHTA U 3((HeKTUBHOCTH TEXHOJIOTHUECKUX OTIEPALIN 110
OpTraHM3aIMOHHOE 3JIeKTPO0OOPYIOBaHHUS aBTOMATH3ALNH H KOHTPOJISI TEXHHIECKOTO COCTOSHIS MOHTaXY, HACTPOWKE NCTIBITAHUSAM

obecriedeHue mpoIeccoB
MOHTa’Ka, HAJTAIKN U
IKCILTyaTaIlUH
3J1EKTPOOOOPYI0BAHHS,
aBTOMATH3ALUN U
poboTtusaruu
TEXHOJIOTUYCCKUX MPOIIECCOB
Ha CENbCKOXO035UCTBEHHOM
00BEKTE

poOOTH3AITY aBTOMATH3UPOBAHHBIX CUCTEM
B CEJIbCKOM XO3STMCTBC;

OpTaHU3AIMH BIMOIHEHHS CIECAPHO-
MEXaHHUYECKHX, TAKEIIAXHBIX 1
rPY30MOIBEMHBIX Pa0OT MPU MOHTAXKE U
HaJIaJIKe 3JICKTPOOOOPYIOBAHHS,
ABTOMATH3HPOBAHHBIX H POOOTH3UPOBAHHBIX
CHCTEM;

KOHTPOJIb pPe3yIbTaTOB MOHTaXa
3JIEKTPOOOOPYIOBaHNS,

3NMEKTPOOOOPYIOBAHUS, CPEICTB ABTOMATHKH,
aBTOMAaTH3UPOBAHHBIX ¥ POOOTH3UPOBAHHBIX
CHUCTEM,;

paccUMTHIBATh MJIAHOBBIE TOKA3ATEIHN
BBITOJIHEHHSI PabOT IO MOHTAXY, HACTPOUKE U
UCTIBITAHUAM JICKTPOOOOPYIOBAHHUS, CPEACTB
aBTOMATH3aIMK U pOOOTH3AIUH;
HHCTPYKTHPOBATH IIEPCOHAJ 110 BHITIOTHEHUIO
MIPOU3BOJICTBEHHBIX 33JaHUI IT0 MOHTAXKY,
HacTPOIKEe U UCTIBITAHUAM

DJIEKTPOOOOPYIOBAHMS, CPEACTB ABTOMATU3ALINI
" poOOTH3ANNH;

CMCHHBIE [I0KA3aTEeIH BHIIIOJIHEHHS
TEXHOJIOTHYECKHUX OMEPAIHiA 10 MOHTAXKY,
HACTPOMKE U UCTIBITAHUSIM
INEKTPOOOOPYAOBAHUS, CPEACTB ABTOMATU3AIIUN
¥ poOOTH3aNY;

TpeOOBaHUS K KAYECTBY BBHIIOJHEHUS
TEXHOJIOTHYECKHMX OIEPALHiA 10 MOHTAXKY,
HACTPOMKE M UCTILITAHUAM




ABTOMATH3UPOBAHHBIX H POOOTH3UPOBAHHBIX
CHUCTEM;

pa3paboTKN MPOU3BOACTBEHHBIX 3aJaHUN Ha
BBITIOJIHEHHE PA0OT 10 3KCILTyaTalluu
3JIeKTPO0OOPYIOBaHMS, ABTOMATH3AINH U
POOOTH3AINH TEXHOIOTHIECKIX ITPOIIECCOB;
WHCTPYKTUPOBAHUS [IEPCOHATIA 10
BBIMOJIHEHHUIO Pa0OT MO IKCILTyaTaI[lH
3JIEKTPOOOOPYIOBAHMUS, ABTOMATU3AIIH U
poOOTH3aIUK TEXHOJIOTHYECKUX MPOIIECCOB;
BEJCHUS YYETHO-OTUETHON JTIOKyMEHTalUUU
BBIIOJIHEHUS ~ paboT MO  SKCIUTyaTalum
3JIeKTpOOOOpYIOBaHUS, AaBTOMATHU3AIMH U
poOOTH3aIUH TEXHOJIOTMYECKUX MPOIIECCOB

3IIEKTPOODOPYIOBAHMUS, CPEICTB
aBTOMATH3aLUU U poOOTH3ALHY;
KOHTPOJIMPOBATH BBHIMOJIHEHHE HA BCEX CTAIMAX
TEXHOJIOTUYECKOTO nporecca
OPOM3BOJCTBEHHBIX 33JaHWil 1[0 MOHTAXY,
HacTpoiike u
3J1EKTPOOOOPYI0BAHHS,
ABTOMATH3ALNA U POOOTH3ALNH

HCTIBITAHUSAM
CpencTs

3EKTPOOOOPYIOBAHUS, CPEIICTB ABTOMATU3AIMH
" poOOTH3AINH;

METOJBI TNTAHUPOBAHUS, KOHTPOJIS M OLIEHKH
Ka4yecTBa BBHITTOJIHEHHUS TEXHOJIOTHYECKIX
omnepaluii 1o MOHTaXxy, HACTPOUKE U
HCIBITAHUSAM 3JIEKTPOOOOPYZOBAHHUS, CPEACTB
ABTOMATH3AIMU ¥ POOOTU3AIIHH;

MpaBHJIa YYETa U OTYCTHOCTH MPH BHIMOJHCHUH
TEXHOJIOTHUECKUX OTIEPALUH 10 MOHTAXY,
HACTPOWKE U MCIIBITAHHSIM
3JIEKTPOOOOPYIOBAHUS, CPEICTB ABTOMATU3AIMH
" poOOTH3ANNH;

TpeOOBaHUS OXpaHBl TPyAa, CAHUTAPHOH W
MMO’KapHOW OE30MacHOCTH MpPH  AKCILTyaTaIluH
3J1eKTPo0OOPYIOBaHNUS, CPEICTB ABTOMATH3AINH
" poOOTH3AINH;

IIK 2.1. Opranu3oBbIBaTh
paboTsl 1o GecriepeboiHOMY
9HEPrOCHAOKCHUIO
CeJIbCKOXO3SIICTBEHHOTO
TIPEATIPUATHS.

y4acTHsl B MOHTa)K€ BO3yLIHBIX THHUI
JNIEKTpoIiepeiad ¥ TpaHc(HopMaTOPHBIX
TOJICTAHIUH;

TE€XHUYECKOT O 00CITyKMBaHUS cUCTEM
JNEKTPOCHAOKEHHST  CEJILCKOXO35HCTBEHHBIX
MIpeIpUATHH

PACCYUTHIBATh HATPY3KH U TIOTCPU SHCPIHH B
ANEKTPUYCCKUX CETSAX;

PACCUUTHIBATH PA3OMKHYTHIC U 3aMKHYTHIC
CETH, TOKHA KOPOTKOTO 3aMBIKaHUS,
3a3eMJISIOIINE YCTPOMCTBA;

0€301acHO BBITIONHATH MOHTaXKHBIE PabOTHI, B
TOM YHCJIE Ha BBICOTE;

CBEJICHHUS O POU3BOCTBE, Niepesaue u
pacripeielIeH!H dJIEKTPHIECKOM YHEPIHH;
TEXHUYECKUE XapaKTEPUCTHUKHU ITPOBO/IOB,
Kabesell 1 METOIMKY MX BbIOOpa 11t
BHYTPEHHHUX IIPOBOJIOK M KaOEJIbHBIX JIMHNUI;
METOJHKY BBIOOpA CXEM TUIIOBBIX PaOHHBIX U
MOTPEOUTENHLCKIX TPaHC(HOPMATOPHBIX
MOACTAHIHNH, CXEM 3aIlUTHl BHICOKOBOJIBTHBIX U
HHU3KOBOJIBTHBIX JINHUIH;

NpaBHjIa YTHIM3AIMH M JHMKBUJAIUH OTXOJOB
JJIEKTPUYECKOT0 X035HCTBA

1K 3.3. I[InanupoBats
PpaboTHI IO TEXHUIECKOMY
00CITy)KHBaHHUIO,
TUATHOCTHKE W PEMOHTY
3JIEKTPOOOOPYIOBAHUS,
aBTOMAaTH3UPOBAHHBIX U
POOOTH3UPOBAHHBIX CUCTEM
Ha CEJIbCKOXO35IICTBEHHOM

OpTaHU3AIMH BHIMOIHEHHS CIECAPHO-
MEXaHUYECKHX, TAKCIIAXKHBIX U
TPY30MOABEMHBIX Pa0OT MPH, TEXHUUCCKOM
00CITy)KUBaHUW U PEMOHTE
3JIEKTPOOOOPYAOBaHNS,
ABTOMATH3MPOBAHHBIX U POOOTH3UPOBAHHBIX
CHCTEM;

KOHTPOJISl pe3yJIbTaTOB PEMOHTA U

BBIMOJIHATH MOHTaX, TEXHUUCCKOE
00CITy)KMBaHUE, TUATHOCTHUKY, HACTPOUKY H
UCTIBITAHUS Y3JIOB U arperaToB
aBTOMaTU3UPOBAHHBIX CUCTEM, MEXaTPOHHBIX U
POOOTOTEXHUYECKUX YCTPOICTB M CHCTEM
MPOBOJANTH CTAHAAPTHBIC U CEPTUPHUKAIUOHHBIC
HCIIBITAaHUSI MATEPHAJIOB, JETAJICH, Y3JI0B,
arperaToB U 000OpyIOBaHUS;

METOJIbI pacvera SIKOHOMUYECKOM
3(h(HEeKTUBHOCTH TEXHOJIIOTHUSCKUX OMEPALIUH 110
TEXHUYECKOMY OOCITy)KUBAHHIO, THATHOCTHKE
INEKTPOOOOPYAOBAHUS, CPEICTB ABTOMATU3ALINT
" poOOTH3ANNH;

CMEHHBIE [T0KA3aTeJH BIOJIHEHHS
TEXHOJIOTHYECKHUX OTEPALHii [0 TEXHUYECKOMY
00CITyKMBaHHIO, TUATHOCTHUKE




HPEATIPUSTHH.

TEXHUYECKOTO 00CTYKUBAHUS
3JIEKTPOOOOPYAOBaHNS,

ABTOMAaTH3MPOBAHHBIX H POOOTH3MPOBAHHBIX

CHCTEM;

odopMIIeHHS JOKYMEHTOB Ha caqy
3JIeKTPO0OOPYIOBAHUS B CPEICTB

ABTOMATUKU B PEMOHT;

pa3pabOTKK MPOU3BOJCTBCHHBIX 33JaHUN Ha

BBITIOJIHCHHE
00CITy)KUBaHUS u
3JIEKTPOOOOPYNOBaHHS,

pEeMOHTa,

aBTOMaTHU3alnnu u
TCXHOJIOT'MYCCKUX MPOLCCCOB

TEXHUYECCKOTO
JTUArHOCTHUKE
CpeACTB
poboTu3aru

PACCUUTHIBATH [UIAHOBEIC MTOKA3aTEIIN
BEITIOJTHEHHS Pa0OT 1O TEXHUIECKOMY
00CITy’)KNBaHHIO, THATHOCTHKE
ANMEKTPOOOOPYIOBaHUS, CPEICTB
AaBTOMATH3aIMH ¥ pOOOTH3AINH;

OTIpENIeIATh IOTPEOHOCT B CPEACTBAX
MIPOU3BOJICTBA U pabovel cuiie is
BBIIOJIHEHUSI PA0OT MO TEXHUYICCKOMY
00CITy’)KHBaHUIO 1 PEMOHTY
ANEKTPOOOOPYIOBaHUS, CPEIICTB
aBTOMATH3aIMK U pOOOTH3AIUH;
HHCTPYKTHPOBATH IIEPCOHAJ 110 BHITIOTHEHUIO
MIPOU3BOJICTBEHHBIX 33/IaHUH 110 TEXHUIECKOMY
00CITy)KMBaHUIO, THATHOCTHKE
3NMEKTPOOOOPYIOBaHUS, CPEICTB
aBTOMATH3aIMX U pOOOTH3AINH;
KOHTPOJHMPOBAThH BHITIOJHEHUE HA BCEX CTAIMIX

TEXHOJIOTHYECKOTO nporecca
MPOM3BOJICTBEHHBIX 3a[aHUH [0 TEXHUYECKOMY
00CITyKMBAHHIO, JINArHOCTHUKE,
9NIEKTPOOOOPYIOBAHUS, CpeicTB

aBTOMaTu3aluu 1 p060T1/13a111/n/1

JNEKTPOOOOPYAOBAHUS, CPEICTB ABTOMATU3AIIUN
" poOOTH3AINH;

TpeOOBaHUS K KAYECTBY BBHIIOJHEHUS
TEXHOJIOTHYECKHUX OTIEPALMI 110 TEXHUYECKOMY
00CIy)KMBAaHHIO, THATHOCTUKE
DIIEKTPOOOOPYIOBAHMS, CPEACTB ABTOMATU3ALIUI
¥ po0OTH3aINY;

METO/IbI TNITAHUPOBAHUS, KOHTPOJISI U OLCHKU
KayeCcTBa BBIIOJHCHHS TEXHOJOIHYECKUX
orneparuii Mo TEXHUIECKOMY 00CITyKMUBAHHIO,
JIMarHOCTHKE DIIEKTPOOOOPYAOBAHUS, CPEJICTB
ABTOMATH3ALMU U pOOOTH3AIINH;

[paBUJIa YYETa ¥ OTYETHOCTH IIPH BBIOJIHEHUH
TEXHOJIOTHYECKHUX OTIEPALMI 110 TEXHUYECKOMY
00CIy)KMBAaHHIO, THATHOCTUKE
DJIEKTPOOOOPYIOBAHMS, CPEACTB ABTOMATU3ALIUI
¥ poOOTH3aINY;

TpeOOBaHUS OXpaHBl TPyJd, CAHUTAPHOW U
MOXaPHO#W 0e30MacHOCTH IpPU IKCILUTyaTaluu
JNEKTPOOOOPYIOBAHUS, CPEICTB ABTOMATH3AIINI
" poOOTH3aAHNH




Peasmsanmss  nened W IUIAHUPYEMBIX  pE3yJIBTATOB  OCBOEHUSA

00111600pa30BaTEILHOTO  YYEOHOTO TMpeaMeTa CIIOCOOCTBYET
CIECIYIOMNUX  JHYHOCTHBIX  Pe3yJbTaTOB  peaju3anuu
BOCIIUTAHNS:

(hopMUpOBaHUIO
NMpOrpaMMmblI

JIMYHOCTHBIE Pe3yJabTAThI
peaju3aluu NPOrpaMMbl BOCIIUTAHUS
(Oeckpunmopwi)

Koa AMYHOCTHBIX
pe3yabTaToB
peaaun3zanumn
NMPorpamMmbl
BOCIIUTAHHUA

Oco3Harouii ceds rpak JaHMHOM U 3aIIIUTHUKOM BEJIMKOW CTPaHbI

JIP 1

[TposBIISIIOIINI AKTUBHYIO TPAXXAAHCKYIO TMO3HINIO, TEMOHCTPUPYIOIIHIA
MMPUBCPKCHHOCTh NpHUHOUIIAM YCCTHOCTU, MOPAAOYHOCTU, OTKPBITOCTH,
SKOHOMMYECKH AaKTUBHBIM U YYacTBYIOUIMII B CTyJEHYECKOM U
TCPPUTOPUATIBHOM CAMOYIIPpABJICHMKM, B TOM YHCJIC Ha YCIOBUAX
J0OpPOBOJIBYUECTBA, MPOAYKTHBHO B3aMMOJICHCTBYIOIIMN M yJaCTBYIOUIUN
B ACATCIBbHOCTH O6H_I€CTBGHHBIX opraHmauHﬁ

JIP 2

CoOmrofaromuidi  HOPMBI  TIPABOMIOPSAZIKA,  CICAYIONIMN  HicaliaM
rpaXkJaHCKOro oOmiecTBa, odecredeHus 0e30MacHOCTH, MpaB M CBOOOJ
rpaxaad Poccun. JlosyibHBIM K  YCTaHOBKaAM M MPOSBJICHUAM
npefcTaBuTeNiell  CyOKyNnbTyp, OTJIMYAOMMH WX OT TIpymnm C
JECTPYKTUBHBIM M JE€BHAHTHBIM TNOBEACHUEM. JleMOHCTpUpyrommi
HEMpUSATHE U MPEIyNPexKAIOUMiA COLMAIBHO ONACHOE TOBEACHHUE
OKPY’KarOIIHX

JIP 3

IIposiBnsromMid M JEMOHCTPUPYIOLUIUMN YBa)XKCHUE K JIIOASIM TpPYyAa,
OCO3HAIONIMKA IIEHHOCTh COOCTBeHHOro Tpynaa. CrpeMsmuiicss K
(OpMHpOBAaHHIO B CETEBOW Cpele JIMYHOCTHO U MPO(ECcCHOHATBHOTO
KOHCTPYKTUBHOT'O «IIH()POBOTO CIIE/1a»

JIP 4

Oco3Haommi  OPUOPUTETHYKD  IIEHHOCTh  JIMYHOCTH  YEJIOBEKa;
YB@KAIOMIMKA COOCTBEHHYI0O M YYXYI YHHKAJIbHOCTh B PAa3JIMYHBIX
CUTYaIlUsX, BO BceX opmax U BUIAX ACSITEIbHOCTH.

JP 7

3a0oTAmmiics O 3aluTe OKpYKaloIIeH cpeibl, COOCTBEHHOW M YYKOH
0€30MacHOCTH, B TOM YHuCIIe UG POBO

JIP 10

JINYHOCTHBIE pe3yabTaThl

peaju3aliy NPporpaMMbl BOCIIMTAHNS, ONpe/ie/ieHHbIe 0TPacjieBLIMU TPeOOBaHUAMH K

ACJIOBBIM KadeCTBaM JUYHOCTH

JleMOHCTpHUpYIONTU TOTOBHOCTh U CITOCOOHOCTH BECTH JHAJIOT C
APYrumMu JIIOJAbMH, IOCTHUI'aTh B HCM B3aUMOIIOHUMAaHUS, HAXOJUTH

oOu1ye eIy U COTPYAHUYATh IS UX JOCTUKEHUs B podeccroHalbHON JP 13
JIESATEITbHOCTH

[IposBsromKil CO3HATENBHOE OTHOLICHUE K HEIPEPBIBHOMY

00pa30BaHMIO KaK YCIIOBUIO YCIEIIHOM NMpoQeccuoHaNbHON 1 JIP 14
00IIECTBEHHON AESITETbHOCTH

[IposiBnstroIMi HEHHOCTHOE OTHOIIEHHUE K KYJIbTYPE U UCKYCCTBY, K JIP 17

KYJIbTYpE PEUH U KYJIbTYPE IOBEICHHUsI, K KPACOTE U TaPMOHHUU




2. CTpykTypa u coaep:kaHue 001eo0pa3oBaTe;ibHOI0 yueOHOro npeamera

2.1. O0beM yueOHOro npeaMera U BUAbI Y4eOHOM padoThl

Bua yuyeoHoit padoThI

O01LeM B yacax

O06BeM 00pa30BaTENIbHON MPOrPaMMbl Y4e€OHOT0 NpeaMeTa 258
B T. u.
OCHOBHOE COJIepKaHuE 202
B T.4.:

TEOPETUYECKOE 00yUCHHE 130

MPAKTUYECKUE 3aHATHUS 72
[IpodeccnoHalIbHO-OPUEHTUPOBAHHOE COJEpKaHUE (CoIepKaAHUE 56
MPUKJIAJTHOTO MOIYJIS)
B T. U..

TEOPETUYECKOE 00yUeHUE

MPaKTUYECKUE 3aHATHUS 56

[IpomexxyTounas artectanusi B hopme 3k3amena Bo I cemectpe




2.2. TemaTu4ecKuil IUIaH U coJep:KaHue 0011e00pPa30BaTeILHOI0 y4eOHOr0 mpeaMera
Konanl
KOMIIeTeHIMI 1
JIMYHOCTHBIX
HaunmeHoBaHue Coaeprxanue yueOHOro Mmarepuana (0CHOBHOe U NpogecCHOHATbHO-OPUEHTHPOBaHHoOe), | O0bem Pe3yJIbTATOB,
pa3aesioB U TeM JJa0opaToOpHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHONH MOAYJ/Ib (IPU HAJIMYHMH) 4acoB CPOPII:::I:)‘I;];?:HIO
crocoocTByeT
3JIeMEeHT
NPOrpaMMblI
1 2 3 4
Ocnoenoe cooeprcanue
Paszgea 1. [loBTOpeHue Kypca MaTeMaTHKM OCHOBHOM IIKOJIBI 14
Tema 1.1. Ilens u Coaepixanue yueOHOro MaTepuajia 2
3aJlayd MaTeMaTHKU TIpU
OCBOECHHH bazoBble 3HaHMS W yYMEHHUS IO MaTeMaTHKe B MPO(EecCHOHAILHON U B TMOBCEAHEBHOU
CIHelHaTbHOCTH JIeSITEIbHOCTH 2
Tema 1.2. Yucna u Conep:xxanue y4eOHOro MmaTepuaJja 2
BBIYHCIICHUS.
BhipakeHus i JleficTBHsST Haj IOJOKHUTEILHBIMA M OTPHIATEILHBIME YUCIaMH, OOBIKHOBEHHBIMH M ) OK 01, OK 02,
Npeobpa3oBaHH NECATUIHBIME poOsiMu. JIeHCTBHSA CO cTeneHsaMu, GOPMYJIbI COKPAIIEHHOTO YMHOKEHHUSL. OK 03, OK 04,
Tema 1.3. I'eomerpus Ha | IIpodeccnoHa/ILHO-OPHEHTHPOBAHHOE cO/iep:kaHue (Co/lep:KaHue MPUKIATHOIO MOTYJI5) 2 OK 05, OK 06,
LTOCKOCTIH OK 07, IIK 1.3;
IpakTudeckoe 3aHsitie Ne 1. Buasl miuockux ¢Guryp W HX IUIOm@ab. IlpakTko- ) JIP3, JIP4, JIP7,
OPHEHTHPOBAHHbIE 33]1a4H B Kypce T€OMETPUM Ha MIIOCKOCTH JIP13, JIP14
Tema 1.4. IIpouentnsie | Coaep:kaHue y4eOHOI0 MaTepuasa 2
BBIYHCIICHUS
IIpakTuyeckoe 3ansTue Ne 2. IIpocThie MPONEHTHI, pa3HbIC CIOCOOBI WX BBIUYMCICHUS. 2
C1okHbI€ IPOLIEHTHI
Tema 1.5. YpaBuenus u | Cojep:kanue yd4eOHOro MmaTepuasia 2




HEpPaBEHCTBA IIpakTuyeckoe 3ansaTue Ne 3. JIuHeiiHbIe, KBagpaTHBIC, NPOOHO-TMHEHHBIC yYPAaBHCHHS W 2
HEPABEHCTBA
Tema 1.6. Cucrembl Conep:xxanue y4e0OHOIro MmaTepuaja 4
YpPaBHEHUU U
HEPABCHCTB CriocoObl  pemieHusi CUCTeM JMHEHHBIX ypaBHeHWH. [lomstus: marpunma 2x2 u 3x3, )
onpeaenuTens marpuibl. Meron ['aycca. Cuctembl HEIMHEWHBIX ypaBHEHUM. CUCTEMBbI
HEPABEHCTB
IIpakTnyeckoe 3ansitue Ne 4, PerieHue cucteM JIMHEHHBIX YPaBHEHU U HEPABEHCTB 2
Pa3nes 2 IIpsimble M VIOCKOCTH B NPOCTPAaHCTBE 14
Tema 2.1 OcHOBHBIE Coaepixkanue yueOHOro MaTepuaJjia 2
noHATHsA crepeoMerpud. | [Ipeamer crepeomerpun. OCHOBHBIE MOHATUS (TOYKa, MpsiMasi, MIOCKOCTb, MPOCTPAHCTBO).
Pacnionoxenune npsameix | OCHOBHBIE aKCMOMBI cTepeomeTpui. [lepecekaromiyecs, napaenbHble U CKPEUIMBAIOIIUECS )
Y IUIOCKOCTEHN npsmbie. [Ipu3HaKk ¥ CBOMCTBO CKpEIIMBAIOIMIMXCS MPAMBIX. OCHOBHBIE MPOCTPAHCTBEHHBIE
¢burypsi.
Tema 2.2 Copep:xxaHue y4e0HOI0 MaTepuaJja 4
[TapannenpHOCTH [Tapamnmensubie  mpsiMas ©  1wiockocth.  Ompenenenne. Ilpusnak. CpoiictBa  (C
MPSAMBIX, IPSMOM U nokaszatenbcTBoM). [lapamnensuble minockoctu. Omnpenenenue. Ilpusnak. CBoiicTBa (C
IJIOCKOCTH, IJIOCKOCTEN | TOKa3aTeabCcTBOM). TeTpasap u ero snemeHThl. [lapamenenunen u ero ayeMeHThl. CBOMCTBA 2
IPOTHBOIOJIOKHBEIX TpaHell W [MaroHailel mapalenenunena. IloCTpoeHHe CedYeHUid. 0K-01,0K-03,0K-
Pemenne 3amauy. 04, OK-07 IIK
Ipakruueckoe 3amsitue Ne 5 Pemenue 3a1ad  Ha  HCIOJB30BAHME IIPU3HAKOB ) 3.3, JIP4,JIP 7,
apanneabHOCTH NPAMBIX M TIOCKOCTEH JIP 13, JIP 14
Tema 2.3 Coaepixanue yueOHOro MaTepuajia 2
[TepieHAMKYASIPHOCTH
IPSIMBIX, IPAMOM 1 [lepnenaukynspusie npsimble. [lapamienbHble TpsiMble, MEPIEHAUKYISIPHBIE K IIOCKOCTH.
TLIOCKOCTH, TUTIOCKOCTEH [Ipr3Hak nepneHauKyIspHOCTH MPSIMOM U MIIOCKOCTH. JlokazatenbcTBO. [lepnenauxynsp u 2
HakJIOHHas. [leprniennukysspHble MIOCKOCTH. [Ipu3HaK MEpIEeHIUKYIAPHOCTH MIIOCKOCTEM.
JlokazarenbcTBO. PaccTosHUS B MPOCTPAHCTBE
Tema 2.4 Coaep:xkanue yueOHOro MaTepuajia 2
Teopema o Tpex Teopema o Tpex nepneHauKyaspax. JJoka3areapCTBO. Yo MEXAy IPAMOM U MIOCKOCTBIO. 2
MepHeHIUKYIsIpax Yroa Mexay mI0CKOCTIMU




Tema 2.5 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COEePKAHME (CONEPKAHUE MPUKJIATHOTO MOIYJIs1) 4
[TapamiensHsle,
TEepIICHANKYIISPHBIE IIpakTnueckoe 3anaTue Ne 6 IlapamienbHble, NEpHEHAMKYISPHBIE, CKpEIIMBAIOIIMECS 2
b
CKPEIIHBAIOIIHECS LPAMBIC
TpsIMbIe IIpakTuyeckoe 3ansitue Ne 7 PemieHue 3azad Ha HCHOIB30BAaHME TEOPEMBI O TpPEX 2
NEPIECHIUKYIIApax
Pa3nen 3. KoopanHaTsl 1 BEeKTOPBI 12
Tema 3.1 Conep:xxanue y4eOHOro MmarepuaJja 2
JlexapTOBbI KOOPAUHATEI
B [IPOCTPAHCTBE. JlekapToBBI KOOPAUHATEI B IpocTpancTse. IIpocreiimme 3anaun B xoopauHaTax. Paccrosnue
PaccTosHue MEKIY MEXy IByMSI TOUKaMHU, KOOPAMHATHI CEPEANHBI OTPE3KA
2
IBYMsI TOUKaMH.
Koopaunatsl cepenunbl
OTpe3Ka
Tema 3.2 Coaepixanue yueOHOro MaTepuajia 6
Bexkrtopsl B
npocrpancte.  Yron | BEKTODBI B TIPOCTPAHCTBE. CrnoxeHue M BBIYMTAHHE BEKTOPOB. YMHOXKEHHME BEKTOpa Ha 0K-02.0K-03.0K-
* b 2
MEKITY BekTopamu. | 1MCI0. Komnnanapubie BekTophl. CKalsgpHOE IPOM3BEICHNE BEKTOPOB. Pasnokenue BEeKTOpa 5 04, 0K-07 TIK
CKaispHOe 0 TPEM HEKOMILJIaHapHbIM BekTopaM. KoopanHaTel BEKTOpa, CKalspHOE IPOU3BENECHUE 33 TIK 2.1
o 3, 1,
IIPOM3BE/ICHNE BEKTOPOB B KOOPJMHATAX, YTOJI MEKIY BEKTOPAaMH, YIOJl MEXIY IPAMOHN U MIOCKOCTBIO, YTOJl JIP13. JIP14
o b b
BEKTOPOB MEXY INIOCKOCTSMHU. Y paBHEHHE IJIOCKOCTH. ['eOMeTprUeCKUid CMBICI ONpeAeanTeNs 2X2 JIP17
IIpakTnyeckoe 3ansitue Ne 8 JlelicTBUsI ¢ BEKTOpAaMH B TPOCTPAHCTBE 2
IIpakTnueckoe 3ansaTHe Ne 9 VpaBHEHHE IIII0CKOCTH 2
Tema 3.3. I[Ipaktuko - IIpogeccuonaILHO-OPHEHTHPOBAHHOE CO/lepKaHue (CoiepKaHNe MPHUKJIATHOT0 MOAYJIA) 4
OpPUEHTUPOBAHHBIC
3a724M Ha IIpakTnyeckoe 3anstue Ne 10 IIpakTHKO-OpMEHTHPOBaHHBIE 3a7a4d Ha KOOPIWHATHOM 2
KOOPAMHATHOMN HJIOCKOCTH
IOCKOCTH IIpakTuyeckoe 3ansitue Ne 11 Briuncnenue paccTOsHMM M IIIOIIAAEH Ha IUIOCKOCTH. 2
KonnuecTBeHHbIE pacueThl
Pazgen 4. OcHoBbl TpUTrOHOMeTpHHU. Tpuronomerpuyeckne GyHKIun 30




Tema 4.1.
Tpuronomerpuueckue
byHKIIH
MIPOU3BOJIBLHOTO yTJia,
yucna. Panuannas u
rpajlycHasi Mepa yria

Conep:xxanue y4e0OHOro MmaTepuaJja

Paguannas mepa yrina. [1oBopoT TOUkM BOKpYr Hauaja koopAuHat. OIpeneieHHue CHUHyca,
KOCHHYCA, TaHI€HCa M KOTAHI'€HCa. 3HAKU CHHYCa, KOCHHYCa, TaHI€HCa M KOTAHIeHCa IO
YETBEPTSAM. 3aBUCUMOCTb MEKY CUHYCOM, KOCUHYCOM, TAHT€HCOM U KOTAHI€HCOM OZHOIO U
TOTO XK€ yrja

Tema 4.2

Conep:xxanue y4eOHOro MmaTepuaJja

OcHoBHbIC Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC YIJIOB.
Tpuronomerpuueckue DOpMYIIEI IPHBEICHAS

TOXKIeCTBA. POPMYJIBI IIpakTuyeckoe 3ansaTue Ne 12 I[IpeoOpazoBaHMEe TPUTOHOMETPUUYECKUX BBIPAKECHHUHN C
IIpUBENCHNA HCII0JIb30BAHHEM OCHOBHBIX TOXKJIECTB

Tema 4.3 Copep:xxaHue y4e0HOIro0 MmaTepuaJja

Cunyc, kKocuHyc, | Cymma u pasHoOCTh cMHycoB. CymMMa M pa3HOCTb KOCMHYCOB. CMHYC M KOCHHYC ABOMHOIO

TaHF€HC CYMMBI U
Pa3HOCTU JIBYX VTJIOB.
CuHyC ¥ KOCHHYC
JIBOMHOTO yria.
DopmyIibl
MOJIOBUHHOTO YTJIA.

yriaa. Dopmynbl MOJOBUHHOrO yria. IIpeoOGpasoBaHusi CyMMBbl TPUTOHOMETPUYECKUX
(GyHKUMH B NpPOU3BEACHUE W TNPOU3BEICHHS B CyMMY. BbIpakeHHe TPUTOHOMETPHUYECKUX
GyHKIMA dYepe3 TaHTeHC TOJIOBUHHOTO aprymeHTta. [IpeoOpa3oBaHus MPOCTEUIINX
TPUTOHOMETPUYECKUX BBIPAKEHUN.

IIpakTuyeckoe 3ansaTue Ne 13 IIpeoOGpa3zoBanusi CyMMbl TPUTOHOMETPHUYECKUX (DYHKIIMA B
MPOU3BCACHUC U TPOU3BCACHHUA B CYMMY.

Tema 4.4

Conep:xxanue y4e0OHOro MmaTepuaJja

OyHKIUH, ux

CBOJCTRA. Croco6pr | O07acTb onpenieNieHns: 1 MHOXKECTBO 3HaueHnH QyHkiuid. YETHOCTH, HEYETHOCTD,
saganus GyHKUHi nepuoAnYHOCTh QyHKIMN. CriocoObl 3anaHus QyHKIUN

Tema 4.5 Conep:xxanue y4eOHOro MmaTepuaJja

Tpuronomerpudeckue

(yHKIIMH, UX CBOHCTBA,
rpaduku

Ob6nactp ompeneneHus 1 MHOXKECTBO 3HAYCHHH TPUTOHOMETPUYECKUX (yHKUIUN. YETHOCTH,
HEUETHOCTb, MNEPUOAUYHOCTb TPUTOHOMETpUUecKuX (yHKuuil. CBolicTBa u rpaduku
GyHKIMH y =Ccos X, y =sin X, y =tg X, y = ctg X.

Tema 4.6
ITpeoOpa3oBanue
rpadukoB
TPUTOHOMETPHYECKUX
byHKIMI

Conep:xxanue y4eOHOro MmaTepuaJja

IIpakTuueckoe 3ansaTue Ne 14 [IpeoOpa3zoBanne rpadiKOB TPUTOHOMETPUICCKUX () YHKITHA.

0K-01,0K-02,0K-
03, 0K-04, 0K-
05, 0K-06, 0K-07
MK 1.3, JIP2,
JIP3, JIP4, JIP7,
JIP13, JIP14,
JIP17




Tema 4.7

Onucanue
MTPOM3BOICTBEHHBIX
MIPOLIECCOB C MOMOIIbIO

rpadukoB QyHKIHI

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COEePKAHME (CONEPKAHUE MPUKJIATHOTO MOIYJIs1)

IIpakTuuyeckoe 3ansitue Ne 15 Vcnonb30BaHue CBOHCTB TPUTOHOMETPHUUECKUX (YHKIUH B
podeCCHOHANIBHBIX 3aJja4ax

IIpakTnueckoe 3ansaTHe Ne 16 Onrcanne NpoU3BOJACTBEHHBIX IPOLIECCOB C IOMOILBIO
rpagukoB QyHKIUH

Tema 4.8 Coaepixanue yueOHOro MaTepuajia

OOparnbie

TPUTOHOMETPUUECKHE OO0parHble TpuroHomerpuyeckue GpyHkuuu. Mx cBoiicTBa u rpaguku

byHKIIHN

Tema 4.9 Coaepixkanue yueOHOro MaTepuajia

Tpuronomerpuueckue

YpaBHCHHUS U YpaBHEHHE COS X = a. YpaBHeHIV/Ie sin X = a. YpaBHeHue tg X =a, ctg x = a. Pemenne

HEpaBEHCTBA TPUTOHOMETPUYCCKUX YPAaBHCHHMH OCHOBHBIX THUIIOB. MPOCTCHIIMEC TPUTOHOMETPUYCCKHE
YpaBHEHHUS, CBOJSIIMECS K KBaJpaTHBIM, peELIaeMble pPAa3JIoKEHHEM Ha MHOXKHUTENH,
OJIHOPOJHBIE.
IIpakTnyeckoe 3ansitue Ne 17 Penienre npocTelmx TPUTOHOMETPUYECKUX YPaBHEHU N
IIpakTnyeckoe 3ansaTue Ne 18 PemeHne TpPUTOHOMETPUYECKUX YpPaBHEHUH METOIOM
CBEJCHUS K KBaIpaTHOMY
IIpakTnyeckoe 3ansaTue Ne 19 PemeHue TPUTOHOMETPUYECKMX YpPAaBHEHHM  METOJIOM
PA3JI0KCHUA Ha MHOKHUTCIIN.

Pa3nen 5.KommiiekcHbie ynciia
Tema 5.1 Coaepxkanue yueOHOro MaTepuajia

KomMmiuiekcHble yncia

[Mousitne xomIuiekcHOTO umncia. CompsyKeHHbIE KOMIUIEKCHBIC YHCIIa, MOIYJIb U apryMEHT
KOMIUIEKCHOro  umcna. @Dopma 3amuMcd  KOMIUIEKCHOTO  4ucia  (TeoMeTpHyYecKas,
TPUTOHOMETpPUYECKas, anreOpanyeckas). ApudpMeTHyecKue ACHCTBUS C KOMILIEKCHBIMU
qucijiaMu

IpakTuyeckoe 3ausitue Ne2() [leiicTBUsS HaJ KOMIUIEKCHBIMH YHCJIAaMHU B alreOpanyecKon
dbopme

IpakTtuyeckoe 3anaTue Ne21  JleiicTBusi HaJ  KOMIUIEKCHBIMH  YHUCIaMU B
TPUTOHOMETPUIECKOH hopme

Tema 5.2

Conepxanue yueOHOro Marepuaja

0K-02,0K-03,0K-
04, 0K-07, JIP3,
JIP4, JIP13




IIpumenenne IIpakTyeckoe 3anaTue Ne22 [IpumeHeHNE KOMIUIEKCHBIX YHCET
2
KOMIUIEKCHBIX YHCEN
Pasznea 6. [IpouzBoaHasi QyHKIUM, ee IPUMEHEHHUE 28
Tema 6.1 Coaepixanue yueOHOro MaTepuajia 2
[ToHsiTHE TPOU3BOTHOM.
@opMylIsl U IpaBHIa Omnpeznenenue YMCIOBOM MOCIEAOBATENILHOCTH U CIIOCOObI ee 3amanusi. CBOHCTBA YMCIOBBIX
b depeHupoBanus nocienosarenbHocTel. OnpeaeneHue mpejena nociae10BaTeIbHOCTH. Bbrunciaenne nmpeaenos 5
nocienosarenbHocTed. [Ipenen ¢ynkuun Ha OeckoHeuHocTH. Ilpenen (QyHKIUM B TOYKe.
[Ipupamenne aprymenta. Ilpupamenue ¢yHkiuu. 3agadd, TPUBOIANIUME K TTOHSITHIO
npou3BogHON. OnpeneneHne Npou3BoJHON. AJTOPUTM OTBICKAHUSI IPOM3BOAHOM
Tema 6.2 Coaepixanue yueOHOro MaTepuajia 4
[IponsBogHBIE CYyMMBI,
pasHOCTH ®opmynsl quddepennponanus. [Ipasuia nuddepenunpoBanus 2
IIPOU3BECHN, "
IIpakTnyeckoe 3ansitue Ne23 HaxoxaeHue TPOU3BOJAHOM OT CYMMBbI, MPOU3BEIACHUS U 2
HacTHOTO YACTHOTO. 0K-01,0K-02,0K-
Tema 6.3 Conep:xanue yueOHOro MaTepuaJia 6 03, 0K-04, OK-
IIpousBoaHbIE 05, 0K-06, 0K-07
TPUTrOHOMETPHYECKUX IIpon3BoaHas TPUTOHOMETPUYECKHX (DYHKIHA. 2 IIK 1.3; JIP 1,
dyHKLMiA JIP2, JIP3, JIP4,
i . | Onpenenenune ciloXHON kuuu. [IponsBoaHas cioxHON KLU 2
[Ipou3BoaHas CI0KHON pea ymicu P A ymicu JIP7, JIP13,
byHKIIIN = " JIP14, JIP17
yH IMpakruyeckoe 3ausaTue Ne24 BorurcieHne IPOU3BOIHOM OT CIIOKHON QYHKIIUH 2
Tema 6.4 Coaepskanue y4eOHOIro MaTepHaJia 2
y
[TonsiTne
HENPEePbIBHOCTH [Tonstue HenpepbiBHON (¢yHkuuu. CBoMCTBa HenpepblBHOH (yHKIMU. CBSI3b MEXIy
yHKLHH. Meron | HEHPEPBIBHOCTBIO M AU(PepeHINPYeMOCTBIO (QYHKLIMH B TOYKE. AJIFOPUTM pPCIICHHS 2
VHTEPBAIOB HEPaBEHCTB METOJIOM MHTEPBAJIOB
Tema 6.5 Coaepixanue yueOHOro MaTepuajia 2
I'eomeTpuyeckuit u
dusmueckuit cumbicy | T €OMETpHYECKHil CMBICH TPOM3BOIHON (YHKIHMH - YIJI0BOW KO3()QUIMEHT KacaTelbHOH K 5
IPOM3BOIHOI rpaguky GYHKIHM B TOYKE. YpaBHEHHE KacaTelbHOW K rpaduky (YyHKIHH. AJITOPUTM

COCTaBJICHUS YPaBHEHUS KacaTenbHOM K rpaduky GyHkimn y=f(x)




Tema 6.6 Conep:xxanue y4e0OHOro MmaTepuaJja 2
DuU3NYECKUI CMBICII
IPOU3BOIHOI s | IpakTnyeckoe 3anaTHe Ne25 dusuueckuil cmpicn IIpousBonHoil B mpodeccuoHaabHBIX
2
npodecCHOHATBHBIX 3ajatax
3aJ1auax
Tema 6.7 Coaepixanue yueOHOro MaTepuajia 2
MOHOTOHHOCTB
dyHKLHH. Touxu | Bo3pacranue n yObiBaHHe (QyHKIMH, COOTBETCTBHE BO3PACTaHHA M yObIBAHUS (QYHKIMH 3HAKY
JKCTpEeMyMa npou3BoAHON. IloHATHME NPOM3BOMHOM BBICIIETO IIOPSAAKA, COOTBETCTBUE 3HAKa BTOPOU )
MIPOU3BOJHON BBIMTYKJIOCTH (BOTHYTOCTH) (YHKIMM Ha OTpe3ke. 3aJaud Ha MaKCUMyM U
MUHUMYM. [IOHSTHE acCHUMITOTHI, CIIOCOOBI UX ONpeleNeHHs. AJTOPUTM HCCIEIOBAHMS
GYHKIIMH U IOCTPOCHMSI €€ TpaduKa ¢ MOMOIIBIO TPOU3BOTHOM.
Tema 6.8 Coaepixkanue yueOHOro MaTepuajia 2
Uccnenosanue
YHKLMH 1 TOCTpOCHHE Hccnenoanue pyHKIIMM HA MOHOTOHHOCTb U ITOCTPOEHHE I'PaUKOB. o)
rpadukoB
Tema 6.9 IIpogeccuoHaIbHO-OPHEHTHPOBAHHOE CO/lepKaHue (CoiepKaHNe MPUKJIATHOT0 MOAYJIA) 6
Haxoxnenue
ONTUMAILHOIO IIpakTuyeckoe 3ansitue Ne26  Pemienue 3agady Ha HaxoXkJAEHUWE HaUOONBLIETO U )
pe3ylIbTaTa ¢ IOMOIbI0 | HAMMEHbIIET0 3HAYCHHUS byHKUIIH
TIPOU3BOIHOM B IIpakTnyeckoe 3ansaTHe Ne27 HaxokaeHne ONTUMAIbHOTO peE3ysibTaTa € IMOMOIIBIO )
IIPAKTHYECKHX 3ajayax | IIPOM3BOJHOM B MIPAKTUYECKHX 3a/1a4ax
IIpakTnyeckoe 3ansaTHe Ne28 HaxoxaeHne ONTUMAIbHOTO peE3ysibTaTa € IMOMOIIBIO )
IIPOM3BOJHON B MPAKTUUECKUX 3a7adyax
Pazgen 7. MHOTOrpaHHMKH M TeJIa BpallleHUs 36
Tema 7.1 Coaepixanue yueOHOro MaTepuajia 2 0K-01.0K-02
2 5
Bepmunsi, pebpa, o 5 . - 0K- 03, 0K-04,
IPaHy MHOTOTPaHHUKA OHSITME MHOTOTpaHHUKA. Ero aneMeHThl: BeplnHbL, pedpa, rpanu. J(uaronans. 2 K05, OK.06
Ceuenue. Boimykiible 1 HEBBITYKJIbIE MHOTOTPAHHUKH 0K.07 ’HK 3 3’
Tema 7.2 Coaepixanue yueOHOro MaTepuajia 2 P 2' 1P3 HPéi
[Tpusma, ee ’ ’ ’
COCTABIISIOLIHE Housitre npusmel. Ee ocHoBanust 1 G0KOBbIe rpaHu. BeicoTa npusmbl. [psMast u ) JIP7, JIP13,
2
cedenne. Ilpsivass u | HAKIOHHAS MPHU3MA. IIpaBunbHas npusma. Ee ceuenue JIP14, JIP17




MIpaBHJIbHAS TPU3MBI

Tema 7.3

Conepxanue y4eOHOro Marepuasa

[Tapannenenunen, Kyo.

CeueHue Ky6a [Tapannenenumnen, CBOWCTBA NPSIMOYTOJBHOTO TMapauienenumnena, kyo. Cedenme Kyoa,
9

napajuiesienuie1a HapaJuICICIIUIIC 1A

Tema 7.4 Conep:xxanue y4eOHOro MmarepuaJja

IIupamuna, ee

COCTABJISIONIIE [lupamuga u ee sneMeHtsl. CedyeHue nupamunsl. [IpaBunbHas nupamuga. YcedeHHas

2

ceuenue. IlpaBwiapHas | TMPaMuia

nupamMuga. YcedeHHast

nupaMuaa.

Tema 7.5 Conep:xxanue y4eOHOro MmaTepuaJja

Bbokosasg u nmonHas
MMOBEPXHOCTh MPHU3MBI,

[Tnomaas GOKOBOW ¥ MOJTHOM MOBEPXHOCTH MPU3MBI, THPAMU/IBI

IMUpaMubl

Tema 7.6 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COEePKAHME (COMEPKAHUE MPUKJIATHOTO MOIYJIs1)

[IpumMepsl cuMmmeTpuii

npodecenn IIpakTuyeckoe 3ansiTue Ne29 CuMMeTpHs B IPOCTPAHCTBE: LEHTPAIbHAsA, OCEBa,
3epKaJIbHasl.
IIpakTuyeckoe 3anaTue Ne30) CummeTpusi B IpUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY.
[Tpumepsl cumMmeTpuii B npodeccun
IIpakTuyeckoe 3ansaTue Ne31 Cummerpus B KyOe, mapajuiesielureie, B Ipu3Me U
nupaMUIE.

Tema 7.8 Coaepixanue yueOHOro MaTepuajia

[IpaBuibHbIE

MHOTOIPAHHHKHY, IIpakTnyeckoe 3ansgTre Ne32 IIpaBunbHbIE MHOTOIPaHHUKH, UX CBOMCTBA

CBOMCTBA

Tema 7.9 Conep:xxanue y4eOHOro MmaTepuaJja

Humusap, ero

COCTABJISIOIIIE. [ununap u ero snemenTsl. CedeHne HMIMHIPA (MapaieabHOe OCHOBaHMIO M ocH). PazeepTka

CeueHue HUIUHIpA

HWINHAPA




Tema 7.10 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COePKAHME (CONEPKAHUE MPUKJIATHOTO MOIYJIs) 4
Konyec, €ro
COCTABIISIOIIE. IpakTuueckoe 3ansaTue Ne33 Konyc, ero cocrapmustomue. CeueHrne KoHyca 2
Ceuenue koHyca
[MpakTuyeckoe 3ansaTHe Ne34 Pemienue 3a7a4 Ha pacyeT 3JIEMEHTOB KOHYCA. 2
Tema 7.11 Conep:xxanue y4eOHOro MmaTepuaJja 2
Y ceueHHbI KOHYC.
CedeHne  YCEUCHHOTO VYceuennsiii konyc. Ero oopasyromias u Beicota. CeueHrne yCeueHHOro0 KOHYyca 2
KOHyca
Tema 7.12 Conep:xxanue y4eOHOro MmaTepuaJja 2
Map wu cdepa, wux
COUCHIS [Hap u chepa. Bzaumuoe pacnonoxenue chepsl u miockoctu. Ceuenue mapa, chepbl 2
Tema 7.13 Coaepixkanue yueOHOro MaTepuajia 2
[lonsitue o6 oObeme
Tena. Otaomenue | 1loHATHE 00 00BeMe Tenma. OO0beM Kyba M mpsMoyronbHoro mapamienenunena. O0bem 2
0GBEMOB momo0HEX | IPU3MBI M HHIHHApA. OTHOLICHHE O0BEMOB MOJOOHBIX Tenl. I'eOMETpHYEcKHil CMBICH
e olpenenurens 3-ro nopsaka 2
Tema 7.14 Conep:xxanue y4eOHOro MmaTepuaJja 2
OO0beMBI W IUIOIIAIH
IOBEPXHOCTEH Te O6bemMbl mupamuabl U KoHyca. O0bem mapa. [Tnomanau moBepxHOCTEH TEl 2
Tema 7.15 Coaepixanue yueOHOro MaTepuajia 4
KoMmOunamun
MHOTOIPAHHUKOB IIpakTuyeckoe 3anaTue Ne35 KomOuHanmm MHOTOIMPaHHUKOB U TeJl BpallleHus 2
BpallleHUs
P IIpakTnyeckoe 3ansiTue Ne36 Pemenue 3agad. MHOrOrpaHHUKY U T€Jla BpalllCHUS 2
Pa3nea 8. IlepBooOpa3Hast pyHKuIMH, ee IPUMEHEHHUE 16
Tema 8.1 Coaepixanue yueOHOro MaTepuajia 6 0K-01.0K-02
I[TepBooOpa3zHas 0K- 03. 0K-04
yHKLHH. IpaBuia 3amaya O BOCCTAHOBJEHMHM 3aKOHA JBIJKEHUS 1O U3BeCTHOM ckopocTH. I[lonstue 5 0K-05 ’ 0K 06’
HAXOYKICHHS uHTerpupoBanus. Tabmuua Gopmyn s HaXOXIEHUS NepBOOOpa3HbIX. V3yueHue mpaBuia OK-07’HK-1 3’
- 3;

BBIYHCIICHHSI TIEPBOOOPA3HOM




epBOOOPa3HBIX

O3HakoMJICHUE C TOHATHEM HWHTErpaja W mepBooOpasHoil mis dyHkuuu y=f(x). Pemenue

JIP3, JIP4, JIP13,

3aJa4 Ha CBS3b NEPBOOOPA3HOM U ee MPOU3BOAHOM, BHIYHUCICHNE IEPBOOOPA3HOM [T TaHHOK 2 JIP14, JIP17
byHKIUHA
IIpakTnueckoe 3ansitue Ne37 MeToq MOACTAaHOBKHM JJIsl HaXOXJIECHUS HEONPEAEIEHHOTO 2
MHTErpaia
Tema 8.2 Conep:xxanue y4eOHOro MmarepuaJja 2
[Tnomans
KPHUBOJIMHEHHOI 3ama4yy, NPUBOASAIIME K IOHATHIO ONPENEICHHOIO HMHTErpana - O BBIYHCICHUM IUIOMIAIN
tpamemun.  Dopmyia KPUBOJIMHEHHON Tpaleluy, O IepeMeleHun Touku. [IoHATHe onmpenenéHHOoro uHTerpania. 2
HrioTona - Jleii6uumna I'eomeTpuueckuii 1 QpU3NYECKH CMBICT onpesenaeHHoro uurerpana. ®opmyna Herorona—
JleiitOauna
Tema 8.3 Conep:xxanue y4eOHOro MmarepuaJja 4
[Tonsitre 00
OIIPEICIICHHOM I'eomeTpuueckuii CMbICIT ONIPEAETIEHHOIO HHTErpAJIa 2
UHTETpajie KaK
ITomann IpakTtuyeckoe 3anaTue Ne38 Meron MNOACTAaHOBKU Il HAXOXKACHHUS OIPEACICHHOrO 5
KPUBOJIMHEHHON uHTerpaia
Tpaneuuu
Tema 8.4 IIpogeccuoHaILHO-OPHEHTHPOBAHHOE coJep:kaHue (conep:xanue 4
OnpeneneHHbIN MPUKJIATHOTO MOYJIsA)
UHTETpaJl B KU3HU IIpakTnueckoe 3ansaTue Ne39 Pemenne 3aa4 ¢ IpUMEHEHUEM OIPEAEIEHHOI0 HHTErpaia 2
IpakTuyeckoe 3ansitue Ned() Pemenue ¢u3ndeckux 3amad ¢ MOMOIIBIO OMPENEIEHHOTO 2
MHTErpaia
Paznen 9. Crenenu u kopuu. CrenenHasi QyHKIus 14
Tema 9.1 Coaepixanue yueOHOro MaTepuajia 4
Crenennas GyHKIMS, €€ OK-01, 0K-02,
CBOMCTBA [ToHsTHE KOPHS N-OM CTENEHU M3 AEHCTBUTENBHOTO 4ncia. OyHKImMu y = VX HX CBOMCTBA M 2 0K- 03, 0K-04,
rpaduxu. CBOICTBA KOPHS N-Oli CTENEHH 0K-05, 0K-07,
IpakTuyeckoe 3ansitue Ned1 [IpeoGpasoBanue BHIPOKEHUN ¢ KOPHIMHU N-OH CTENEHH 2 JIP2, JIP3, JIP4,
JIP13, JIP14
Tema 9.2 Conep:xxanue y4eOHOro MmarepuaJja 4




[IpeobpazoBanme
BBIPAKECHUM C KOPHAMU

[IpeoOpazoBanre upparmoOHAIbHBIX BEIPAKCHUM

- Ol CTEIeHH Ipakruueckoe 3ansitue Ne42 [TpeoOpa3oBaHue BEIpAKEHUN COACPKALINX PALlUOHATbHbIC 2
CTETEHH.

Tema 9.3 Coaepixanue yueOHOro MaTepuajia 6

Pemenne

MpPALMOHATbHBIX PaBHOCMIIBHOCTD MppaIIMOHATIBHBIX YPABHEHUH U HEPABEHCTB. MeTObI NX 2

ypaBHEHHUH 1 PCIICHHA.

HEPABEHCTB Pemenne nppanimoHaIbHBIX YpPaBHEHUI U HEPABEHCTB 2
IpakTnyeckoe 3ansitue Ne43 PelieHre upparmoHaaIbHbIX YPAaBHEHUM U HEPABEHCTB 2

Pa3nea 10. Iloka3zaTenbHas GyHKIUS 14

Tema 10.1 Coaep:xkanue yueOHOro MaTepuaJjia 2

[TokazarenbHas CreneHp ¢ NMPOM3BOJIBHBIM JCHCTBUTENBHBIM NOKa3zareneM. OlpeneneHue MoKa3aTelIbHOU )

¢byHKLUsA, ee CBOWCTBA ¢yHkunu, ee cBoWcTBa M rpaduK. 3HAKOMCTBO C NPUMEHEHHMEM IOKa3aTeNbHON (DyHKIUH.
Pemenne nokasarenbHbIX ypaBHEHUH (YHKIIMOHATBHO-TpaUIECKUM METOJOM

Tema 10.2 Coaepixanue yueOHOro MaTepuajia 8

Pemenne mnokazarenbHbL

YPABHCHUI U HEPABEHCTB Pemenne mnokazarenbHBIX YpaBHEHUH METOAOM YpaBHUBAHHUS IIOKa3aTeseil, MeToJoM 2 0K-01,0K-02,0K-
BBEJICHUSI HOBOM nepeMeHHO!, PYHKIIMOHAIBHO-TPaUIeCKUM METOI0M 03. 0K-04. OK-

Pemienne noka3areabHbIX HEPABEHCTB 2 ’ ’
p 05, 0K-07, JIP2,
= JIP3, JIP4, JIP13

IIpakTnueckoe 3anaTne Ned4 PerieHne noka3aTeslbHbIX YPaBHEHUN 2 ’ P 1’4 ’
IIpakTnueckoe 3ansaTHe Ned5 PerieHne noka3zaTenbHbIX HEPAaBEHCTB 2

Tema 10.3 Coaepixanue yueOHOro MaTepuajia 4

Cucremsl

OKA3aTeIbHEIX Pemienne cucrem noka3areiabHbIX YpaBHEHUN 2

ABHEHUI v
P IIpakTnyeckoe 3ansitue Ne46 PelieHre cucteM MokKa3aTeIbHbIX YPaBHEHUM 2

Pa3nea 11. Jlorapugmsl. Jlorapupmuyeckast pyHkuus




Tema 11.1

Jlorapugpm qucla.
JecsaTnanbIi u
HaTypaJIbHbIN

JorapudMpl, YUCIIO €.

Conep:xxanue y4e0OHOro MmaTepuaJja

Jlorapudm ymcna.

JlecATUYHBIN ¥ HATYPAIbHBINA JTOTapU(MBI, YUCIIO €

Tema 11.2
CgoiictBa Jiorapudmos.

Conepxanue y4eOHOro Marepuaja

N N N & NN A

CaoiicTBa norapudmon. Onepanus JorapuMupoBaHus
Onepanus
Jorapu@pMUpoOBaHUS =
prpmmp IpakTuyeckoe 3anaTue Ne47 [IpeobpazoBaHue BbIpaKeHUN ¢ JorapupMamMu
IIpakTuueckoe 3ansitue Ne48 JlorapupmupoBanue 1 NOTEHIIMPOBAHNE
Tema 11.3 Coaepixanue yueOHOro MaTepuajia 2
Jlorapudmuaeckas
yHKLHS, ee CBOiCTBa Jlorapugmuueckas GyHKIUS U €€ CBOICTBA 2
b
Tema 11.4 Peienue Conep:xxanue y4e0OHOro MmaTepuaJja 8
JorapupMHUUECKUX
ypaBHeHHil 1 [Monarue norapudmuyeckoro ypaBHeHus. Omepauus HOTEHIMPOBaHUSA. TpH OCHOBHBIX 5
HEPABCHCTB METO/Ja perieHuss JorapuMUUECKHX ypaBHEHUHN: (DYHKIIMOHAIBHO-Tpa)UUeCKUil, METOI
MOTEHIIMPOBAHUs, METOJI BBEJICHHUSI HOBOM MTEPEMEHHOM.
Jlorapudmudeckue HepaBEeHCTBA 2
IpakTuyeckoe 3ansitue Ne49 Pemenue norapupMuuecKux ypaBHEHHHA 2
IpakTuyeckoe 3ansitue Ne50 Perenue norapupMuueckux HEpaBeHCTB 2
Tema 11.5 Coaepixanue yueOHOro MaTepuajia 2
Cucremsl
JorapuMIIecKux AJNTOPUTM pelIeHUs] CUCTEMbI YpaBHEHUN. PaBHOCHIBHOCTD TOrapu(MUUECKUX YPaBHEHUN U o)
ypaBHEeHuit HEPABEHCTB
Tema 11.6 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COEePKAHME (CONEPKAHUE MPUKJIATHOTO MOIYJIs1) 4
Jlorapudmsl B npupose
1 TeXHHKE IlpakTyeckoe 3anaTue NeS1 IIpumenenue norapudma. Jlorapudmudeckas cnmupais B 2

npupoge. Ee Maremarnueckue CBOMCTBA

0K-01,0K-02,
OK-03, 0K-04,

0K-05, 0K-07

[IK 2.1, JIP2,
JIP3, JIP4, JIP13




IIpakTuyeckoe 3anaTue Ne52 [Ipaktruueckoe npuMeHEeHHE JToTapru(MoB 2
Pa3nes 12. MHo:xecTBa. Jj1eMeHThI TeopuH rpagos 8
Tema 12.1 Coaepixkanue yueOHOro MaTepuajia 2
MHoxecTBa
[Tonsitue MuoxkectBa. [TogMuoxkecTBo. Onepauu ¢ MHOKECTBAMH 2
Tema 12.2 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COEePKAHME (CONEPKAHUE MPUKJIATHOTO MOIYJIs1) 2
OHepaI_[I/II/I C OK'Ol ,OK‘O3 ,OK'
MHOKECTBAMHI IIpakTnueckoe 3anaTne NeS3 Onepanuu ¢ MHOXKeCTBaMHU. PelieHne npukiaaHbIX 3a1a4 2 04, 0K-07, JIP4,
T 12.3 C 0 2 JIP7, JIPL,
ema 12. oJep:xkaHue y4eOHOro Marepuasa JIP14
I'pader [Tonsitue rpada. Cesi3ubIif rpad, AepeBo, LUK rpad Ha TIOCKOCTH 2
Tema 12.4 Conep:xxanue y4eOHOro MmaTepuaJja 2
Pemenue 3a1a4.
MuosxectBa. ['padsl U IpakTnyeckoe 3ansaTue NeS4 [Ipumenenue rpagoB K pelieHHIO 3a1a4 2
UX IPUMEHEHUE
Pazgen 13. JjieMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUM BEPOSATHOCTEM 22
Tema 13.1 Coaepixkanue yueOHOro MaTepuajia 6
OCHOBHBIE TOHATHS
KOMOUHATOPHKH dakropuai - GopmyIa, CBOHCTBA U IPUMEPHI PEILICHHIA. 2
IlepecTaHOBKH, pa3MEILICHUS, COUCTAHUS. 2 0K-01, 0K-02,
OK-03, 0K-04,
IIpakTuyeckoe 3anaTue NeSS Pemenue 3a1ad mo KOMOMHATOPHUKE. 2 0K-05, OK-07
[IK 1.3, JIP4,
Tema 13.2 Conepxanue y4eOHOro Marepuaja 4 JIP7, JIP10,
CoObiTHE, BEPOSTHOCTH JIP13. JIP14
coburmus. Ciokenme u | COBMECTHBIE M HECOBMECTHBIE COOBITHA. TeopeMbl O BEPOATHOCTH CYMMBI 2 ’
YMHOKECHHE COOBITHH. Y CIIOBHAs BEPOSITHOCTb.
3aBUCHMBIE ¥ HE3aBUCUMBIE COOBITHS. TeopeMbl 0 BEpOSTHOCTH IPOU3BEICHUSI COOBITHH. 2

BEPOATHOCTEMN




Tema 13.3 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COePKAHME (CONEPKAHUE MPUKJIATHOTO MOIYJIs) 4

BepositHOCTE B

1pohecCHOHATBHBIX IpakTuueckoe 3ansitue Ne56 [IpakTryeckoe NpUMEHEHNE TEOPUHU BEPOSITHOCTU B Oy TyIeit 2

3a7a9ax npodeccuun
[MpakTuyeckoe 3anaTHE Ne57 CTaTUCTUYECKOE ONpeeieHre BepoATHOCTU. O1ieHKa 2
BEPOSITHOCTH COOBITHS

Tema 13.4 Coaepixkanue yueOHOro MaTepuajia 4

JuckpeTHas ciydaiHas

BEJIMUMHA, 3aKOH €€ Bunpl cnyyaiinbix BenuyuH. OnpenencHue JMCKPETHOM Cy4aiiHOW BETMYUHBI. 2

pacnpeneneHus > T
3aKOH pacnpeeneHus AUCKPETHOM CllydallHOW BeMYUHbI. Ee 4iCIIOBbIe XapaKTEpUCTHKN 2

Tema 13.5 IIpogeccuonaIbHO-OPHEHTHPOBAHHOE CO/lepKaHue (CoiepKaHNe MPUKJIATHOTO MOAYJIA) 4

CocraBienre  TaOJIHII

JIMArpaMM Ha [PAaKTHKE Ipakruueckoe 3aHaTHe NeS8 IlepBuunas o00paboTKa CTATHCTUYECKUX JAHHBIX. 2
['padpraeckoe ux mpeacTaBICHHE.
IpakTnyeckoe 3ansaTue NeS9 Cocrapnenue Ta0iIuIl, TuarpaMm Ha MPaKTUKE 2

Paznen 14. YpaBHeHHsi 1 HepaBeHCTBA 16

Tema 14.1 Conep:xxanue y4eOHOro MmaTepuaJja 4

PaBHOCHIIBHOCTB

ypaBHeHHil 1 PaBHOoCcuibHOCTE  ypaBHeHUH u  HepaBeHCTB. OmnpeneneHus. OCHOBHBIE TEOPEMBI

HepaseHcTB. O6mue PaBHOCWIIBHBIX TIEDEX0/IaX B YPABHEHHAX M HEABEHCTBAX. OO0mue MeTonsl pelieHus 5 0K-01. 0K-02

METObI PeIEHNS YpaBHEHHUI: TIEpeX0]] OT paBeHCTBAa (PYHKIMA K PAaBEHCTBY apryMEHTOB ]ISl MOHOTOHHBIX K- 03’ 0K-0 4’
GYHKIMA, METON pa3JIoKEHUsS Ha MHOXHUTEIH, METOJ BBEICHUS HOBOW IEPEMEHHOM, 0K-0 5’ 0K-0 6’
(G yHKIIMOHATBHO-Tpa)UUECKUN METOT OK—O7’HK ) 1’
IIpakTuyeckoe 3anaTue Ne60 Penienue anredpanyeckux ypaBHEHHI ¢ MPUMEHEHHEM BCEX 2 K 1.3 JIP '1’

o~ ’

PPUEVOD. JIP2, JIP3, JIP4,

Tema 14.2 Conep:xxanue y4eOHOro MmaTepuaJja 2 JIP7. JIP13

I'paduyeckuit meTox _ _ H’Pl 4 ’

PelIeHNs YPABHEHHUI, OO0mue MeToAbl pelIeHHs HEPaBeHCTB: MEPEeXo]l OT CpaBHEHUS 3HAUYEHUUH QYHKIUHA K ’
CPaBHCHHMIO 3HAYEHUN apryMeHTOB [JI1 MOHOTOHHBIX (YHKIUN, METOI HHTEPBAJIOB, 2

HEPaBEHCTB

dbyHKIMOHATBHO-Tpaduueckuii  Metof. ['padudeckuit MeTON pEImIeHHUs YpaBHEHUH U
HEPABCHCTB




Tema 14.3
YpaBHeHuUs U

Conep:xxanue y4e0OHOro MmaTepuaJja

Omnpenenenne monynsa. PackpeiTue Monyns mno omnpeaeneHuto. Ilpocreiimue

HEPaBEHCTBA C MOJIyJIEM )
yYpaBHEHHUS U HEpaBEHCTBA ¢ MoayseM. [IprMeHeHre paBHOCUIIBHBIX IEPEXOI0B B
OINPECIECHHBIX TUIAX YPAaBHEHUI M HEPABEHCTB C MOAYJIEM
Tema 14.4 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COEePKAHME (CONEPKAHUE MPUKJIATHOTO MOIYJIs1) 8
CocraBnenue u
pelenne IIpakTuyeckoe 3ansiTue Ne61 3agaun Ha COCTaBIIEHHE KBAaJAPATHBIX YPaBHEHUH 2
npodeccuoHaATBEHBIX
IIpakTuyeckoe 3ansitue Ne62 Perienue TeKCTOBBIX 3a/1a4 TPOPECCHOHATBHOTO COACPIKaHUS 2
3ajady  C  [OMOIIBIO
ypaBHEHUH IMpakruyeckoe 3ausaTue Ne63 CocrasieHue u penieHre mpodhecCHOHATBHBIX 3a1a4 C 2
MTOMONIBIO YPABHEHMI
IIpakTnyeckoe 3ansitue Ne64 Cucrembl ypaBHEHHUH B 3a/1a4ax Ha paboTy 2
IIpomeskyTOYHAs aTTecTALMS 10 Y4eOHOMY npeaMeTy (IK3aMeH)
Bcero yacos: | 258




3. YCJOBMUS PEAJIM3AIIMA PABOYEN ITIPOTPAMMBI
OBIHIEOBPA3OBATEJIbHOTI'O YYEBHOI'O ITPEIMETA

3.1.

MarepuajbHO-TeXHHYECKOE o0ecredyeHue yueOHOro nmpeamera

HanmeHnoBaHMe mOMeIIEHUH [T TPOBEICHUS BCEX BUIOB
y4eOHOM JeATENHbHOCTH, MPEAYCMOTPEHHON YI4eOHBIM
IUTAHOM, B TOM YHCJIE TIOMEIEHHS Il CAMOCTOSATEIIbHOM
paboThl, C yKa3aHUEM MEePEUHsI OCHOBHOTO 000PYI0BaHUS,
y4eOHO-HAaTIAHBIX TOCOOUH M NCTIOIB3yEeMOTO
MIPOTrPaMMHOTO 00eCIIeUeHUS

Anpec (MECTONIOJIOKEHUE)
TIOMEIICHUH JIJIsl TPOBEACHUS
BCEX BUJIOB y4eOHOM
NeSITeITbHOCTH,
MPEeyCMOTPEHHON y4eOHBIM
IJIAHOM (B CITydae peaan3ainu
00pa3oBaTeNbHON MPOTPAMMBI
B ceTeBoi hopme
JOTIOJTHUTEIBHO YKa3bIBaeTCs
HaMMEHOBAHUE OPTaHU3AIHH, C
KOTOPOH 3aKJII0UEH JI0TOBOP)

1

2

Y4eOHblil kKopnyc Ka0uHeT «MaTeMaTuka» Ne
¥2009.

-PabGoune wmecta oOyuarommxcs, pabodee MecTo
pernoaaBaTers.

-KomrmiekT yueOHO-HarIsaHeIX TOCOOuH, (TIJIaKaThl,
CTCHJIbI, CXEMBI), TOCKa yueOHast MenoBasi + MarHur.

-KommekTbl  y4eOHBIX W y4eOHO-METOIUYCCKUX
MaTepUaoB.

- MynsTuMenuitHoe 000opyaoBaHUE: MOOVITBHBIN
nepcoHasbHbIN KomnboTep ASUS X58C01 — 1 mt., (OC
Astra Linux Common Edition NeA-2020-0952-BY3 ot
14.09.2020, oducHsriii maker LibreOffice, Be6-Opay3ep
Firefox, apxusarop 7-zip);, M®Y Samsung A4 SL-M2070 —
1 mT., nepeHOCHOW KOMIUIEKT MYJIbTUME/IUA alapaTypsbl
(mynsTuMenuiiabiii ipoekTop NEC ME382U - 1 mT., 3xpan
Ha TpeHore - 1 mrt., HoyrOyk Samsung NP-RC710-S02 - 1
mt. (OC Windows Strtr 7 Ne06-0512 ot 14.05.2012,
oucnsiii naker MS Office std 2010 Ne 07-0812 ot
27.08.2012, Be6-Opaysep Firefox, apxusarop 7-zip)).

243020, bpsiackast 001acTh, T.
HoBo3b10K0B, yi1. MuuypuHa,
n. 59

Y4eOHbIi Kopmyc
AyauToOpHus ISl CAMOCTOSITEIbHOM MOATOTOBKH
cryaeHToB Ne Y403.

- PaGoune mecta oOyvaronuxcs, pabodee MecTo
pernoaaBaTers.
- HaGopsr neMoHCTpaimoHHOT0 000py/I0BaHUS U yU4eOHO-
HaIJISTHBIX TTOCOOMH (CTEHIbI, CXEMBI, TUIAKATHhI)
- MynsTuMenuiinoe 000pyI0BaHNE: KOMITBIOTEP B COOpe
ITP Business — 8 mT., MEpeHOCHONH KOMIUIEKT MYJIbTHMEINA
anmapatypsl (MyabTuMeuiiHbIN poektop NEC ME382U -
1 ., 5KpaH Ha TpeHore - 1 mT., HoyTOyk Samsung NP-
RC710-S02 - 1 mt.)

- [Iporpammuoe o6ecnieuenue: OC Windows 10, MS
Office 2019 ProPlus,, OC Astra Linux Common Edition,
oduchsii naker Libre Office, Be6-0payzep Firefox,

243020, bpsiackast 061acTsb, T.
HoBo3b10k0B, yi1. Muuypuna,
a. 59




apxuBatop 7-zip

Y4eOHbIi KOpIyC 243020, bpsiackas 001acTb, T.
YurajabHbli 3271 0M0JTHOTEKH C BHIXOA0M B CeTh HoBo3b16Kk0B, yi1. Muuypuna,
NurepHer .59

MarepuanbHO — TEXHUUECKOe oOecrieueHue:

Cronsl, cTynbs Ha 80 MOCAaTOYHBIX MECT

- MynbpTHMenMitHOE 000pyI0BaHKEe: KOMIIBIOTEP B cOOpE ¢
BbIX0A0M B UHTEpHET — 5 muT., MDY HP LaserJet Pro MFP
M28a — 11T.; IepeHOCHOM KOMIUIEKT MYJIbTUMEINA
anmapatypsl (MyiabTuMeuiiHbIN poektrop NEC ME382U -
1 mT., 3xpad Ha TpeHore - 1 mT., HOyTOyk Samsung NP-
RC710-S02 - 1 mt.)

- [Iporpammuoe o6ecnieuerune: OC Windows 10, MS Office
2019 ProPlus,, OC Astra Linux Common Edition, oducHbrit
naket Libre Office, Be6-0Opay3ep Firefox, apxuBatop 7-zip

4.2. KaapoBoe o0ecnieuenne 00pa3oBaTe/ibHOIO Mpolecca

Peanmzamus o0pa3oBaTeNbLHOM IPOTPaMMBI obecrnieunBaeTcs
MeJarOrTHYeCKUMA  paOOTHUKaAMU  00pa30BaTEeNbHON OpraHU3alMK, a TaKKe
JTUIaMHU, TIPUBJIEKAEMBIMH K peaju3aiud o0pa30BaTeIbHOW MPOrpamMMbl Ha
YCIOBHSIX ~ TPaXIAaHCKO-TIPABOBOTO  JIOTOBOpAa, B TOM 4YHCJIE W3 4YHUCHA
pyKOBOIWTENECH U paOOTHUKOB OpTaHU3AIUi, JCATEIHHOCTh KOTOPBHIX CBSI3aHA C
HaIPaBJICHHOCTHIO peaTnu3yeMoil 00pa30BaTEIbHON MPOTPAMMBI M UMEIOIINX CTaX
paboThl B MaHHOM mpodeccnoHanbHOW obOnmactu He MeHee 3 ser. Kpammdukamms
MEJarOTHYeCKUX  paOOTHUKOB  0Opa30BaTENIbHOM  OpraHW3aliyl  OTBEYAeT
KBaTU(UKAIIMOHHBIM ~ TpeOOBaHWSAM, yKa3aHHBIM B  KBaIM(HUKAIMOHHBIX
CIpaBOYHHKAX W TPO(ecCHOHANBHBIX CTaHmapTax. llemarormdeckne pabOTHUKH
MOJy4YaloT JOTOJHUTENbHOE TpodeccnoHanbHOe 00pa3oBaHHE IO MPOrpaMMaM
MOBBIIICHHS KBATH(DHUKAITMK, B TOM YHCIe B POpME CTAXXUPOBKH B OpraHHU3AIHIX,
HampaBlieHUE ACSITEILHOCTA KOTOPBIX COOTBETCTBYET 00JacTH MpodeCCHOHATBLHON
JESTEIbHOCTH HE pexe | pa3a B 3 ToJa C yYeTOM pacCHIMpPEHUsl CIEKTpa
PO eCCUOHATTBHBIX KOMIICTCHITHH.

4.3. Opranuszanusi 00pa3oBaTeJILHOIO Mpouecca J1Jsi HHBAJIUI0B U JIUIL €
OrPpAHNYEHHBIMHU BO3MOKHOCTSIMU 310POBbS

OOyueHue 1Mo nNpeaMeTy JINI, OTHOCSAIIUXCS K KaTeTOPUY WHBAIHUJIOB U JIUII
C OIPAaHUYEHHBIMM BO3MOXXHOCTSMHU 3JI0POBbSI OCYILECTBISIETCA C Y4YETOM
0COOEHHOCTEN NCUXO(PU3NYECKOTO PA3BUTHS, MHAUBUAYAIbHBIX BO3MOXKHOCTEN U
COCTOSIHMSI  37I0pOBbS  Takux oOywaromuxcsi. B ciayyae BO3HMKHOBEHHUSA
HEOOXOAMMOCTU OOYYEHHUsl JUI[ C OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBBS B
TEXHUKYME IPEIYyCMaTPUBACTCS CO3JaHUE CIELUAJIbHBIX YCIOBUM, BKIKOYAIOLINAX
B ce0sl HCMOJb30BaHUE CHEIHUATIbHBIX 00pa30BaTEIbHBIX MPOrpPaMM, METOJIOB
BOCIIUTAHUSA, JUIAKTUYECKUX MATEPHUAJIOB, CIIEHUAIBHBIX TEXHUYECKUX CPEICTB
00y4eHHUs] KOJUICKTUBHOTO M WHIWBHUIYAIIBHOTO TIOJb30BaHUS, MPEAOCTABIICHUE



yCIyr accucTeHTa (MOMOIIHKKA), OKa3bIBAIOLIETO OOYYarOIIUMCS HEOOXOAUMYIO
TEXHUYECKYI0  TOMOIb, MPOBEACHHWE TPYIINOBBIX W  HWHIUBUIYaJIbHBIX
KOPPEKIMOHHBIX 3aHATHI, oOecrieueHue A0CTyna B 3/aHUS TEXHUKyMa U JIpyTrHe
ycloBUA, 6€3 KOTOPBIX HEBO3MOXKHO WJIM 3aTPYJHEHO OCBOEHHE 00pa3oBaTEeIbHBIX
nporpamMm oOy4aroIMMHUCS C OTPaHUYEHHBIMU BO3MOXKHOCTSMU 37I0POBBS.

[Tpu nonyuenun cpeaHenpodhecCHoHAIBHOTO 00pa30BaHUsI 00YHAIOLIUMCS C
OTPaHUYEHHBIMA  BO3MOKHOCTSIMH  37IOPOBbSl  NPENOCTABISAIOTCS  OecIuiaTHO
yuyeOHas JuTeparypa, C YYETOM OCOObIX MOTPEOHOCTEW OOydYaromuMes ¢
OTPaHMYEHHBIMA BO3MOXXHOCTSIMH 370POBbsI  00ECIIEUMBAETCSl TMPEAOCTaBICHHE
y4eOHBIX, IEKIIMOHHBIM MaTEPUAJIOB B AJIEKTPOHHOM BH/IE.

4.4. UH®OOPMAIIMOHHOE OBECIIEYEHUE OBYYEHMUSA

OCHOBHbBIE HCTOYHUKH

OUN bammaxos, M. U., Martematuka : yuebnuxk / M. WU. bammakoB. —
Mocksa : KnoPyc, 2022. — 394 c. — ISBN 978-5-406-09589-8. — URL.:
https://book.ru/book/943210— TekcT : 37€KTPOHHBIH.

OM 2 bammako, M. U., Marematuka. [IpakTukym : yaeOHO-IPaKTHYECKOE
nocobue / M. U. bammaxkos, C. b. Oatnna. — Mocksa : KnoPyc, 2023. — 294 c.
— ISBN 978-5-406-10588-7. — URL.: https://book.ru/book/945228 .

OM 3 Ilerpora, B. T., Ananutudeckass reometpus : yueoHuk / B. T.
ITerpoBa. — Mocksa : KnoPyc, 2023. — 425 c. — ISBN 978-5-406-10316-6. —
URL: https://book.ru/book/944955 — TekcT : 37€KTPpOHHBIH.

I[OHOJ'IHI/ITGJIBHI)IB HCTOYHHKH

AN 1 Kopone, B. T. Marematuka 1 HEMaTEeMaTHYECKHUX
crienraibHOCTe W HampaBieHud : ydyeOnuk / B. T. KopomeB. — Mocksa :
KunoPyc, 2022. — 218 c¢. — ISBN 978-5-406-09096-1. — URL:
https://book.ru/book/942444. — TekcT : SIEKTPOHHBIN.

AN 2 byteipun, B. ., CripaBoyHUK IO BBICIIEH MaTeMaTHKE : y4eOHOe
nocodbue / B. U. byreipun. — Mocksa : Pycaiinc, 2022. — 193 ¢. — ISBN 978-5-
4365-9016-5. — URL: https://book.ru/book/942726. — TekcT : 31eKTPOHHBIH.

AN 3 Diiceimont, M. M., COopHuk 3agauy jis noarotoBke k EI'D mo
MaTeMatuke (MpoduiIbHBIN ypOBEHb) : yueOHOe mocobue / M. M. DichIMOHT. —
Mocksa : Pycaiinc, 2023. — 316 c. — ISBN 978-5-466-01997-1. — URL.:
https://book.ru/book/947044. — TekcT : FNeKTPOHHBIN.

AN 4 bammakos, M. U., MaremaTtuka : yueOnuk / M. U. bammakos. —
Mocksa : KnoPyc, 2022. — 394 c. — ISBN 978-5-406-09589-8. — URL.:
https://book.ru/book/943210 — TekcT : 37E€KTPOHHBIH.

Ilepeyenr mnpodeccHOHANBHBIX 0a3 [JaHHBIX W HMH(OPMANMOHHBIX
CIIPABOYHBIX CHCTEM



Kommprorepras nadopmanmonHo-npaBoBas cuctema «KoncympranTllnrocy
www.consultant.ru

[Ipodeccuonanbhas cipaBoyHasi cuctema « TexakenepT

Cucrema ynpasnenus ooyaeaueM MOODLE https://moodle.bgsha.com/

Cucrema mpoBEepKH TEKCTAa HA HaJMYKM€ 3aMMCTBOBAHHMM «AHTHUILIArHaT)
http://www.antiplagiat.ru/

OdunmanbHpli UHTEPHET-MOPTA 0a3bl JaHHBIX MPaBOBOM HHGOpMAIUU
http://pravo.gov.ru/

[Topran denepanbHBIX TOCYAAPCTBEHHBIX OOPA30BATEIBHBIX CTAHIAPTOB
https://fgos.ru/

[Topran "UurdopmMainoHHO-KOMMYHHUKAITMOHHBIC TEXHOJIOTUU B
obpazoBannn" http://www.ict.edu.ru/

Web of Science Core Collection — nonuremaruyeckas pedepaTUBHO-
oubsmorpaduueckass U HaykoMmeTpudeckas (OubiroMerpuueckasi) 0aza JTaHHBIX
http://www.webofscience.com

[TonHnoTekcToBBINM apxuB «HarmoHansHbIH DneKkTpoHHO-MHDOpMaIMOHHBIN
Koncopuuym» (HOMKOH) https://neicon.ru/

ba3bl qanHbIx u3narenascTBa Springer https://link.springer.com/

HNuTepHeT-pecypcesbi:

https://math.ru/
http://alexlarin.net/
http://www.mathnet.ru/
http://kvant.mccme.ru/
https://etudes.ru/
http://www.mathschool.ru/
http://www.zaba.ru/

Nk =

4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUA
OBIHIEOBPA3OBATEJIbHOTI'O YYEBHOI'O ITPEIMETA

KoHTposib W OIEHKAa pPAaCKpBIBAIOTCA Yepe3 MUCIHUIUIMHAPHBIE Pe3yIbTaThl,
YCBOCHHBIC 3HAHUS M MPUOOPETEHHBIE CTYACHTAMU YMEHWsI, HalpaBJIEHHBIC Ha
dbopmupoBaHre 00mMKUX ¥ MPOhHEeCCUOHATHHBIX KOMITETEHITUN

O6mmas/mpodeccruoHabHAS Tum oleHOYHBIX
m@s/mpod Paznen/Tema "
KOMIICTCHIINA MepOHpI/I}ITI/I}I



OK 01. Beibupats criocoOsI
peleHus 3a1a4
poQeCCUOHATBHOM
JESTEeTbHOCTH
MPUMEHUTEIHHO K
Pa3IMYHBIM KOHTEKCTaM

P2, Temsr 2.1,2.2,2.3,2.4 2.5 [1-o0/c, 2.6

P4, Temsr 4.1,4.2,4.3,4.4,4.5,4.6,4.7

P5, Temrr 5.1, 5.2

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

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temrr 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 T1-0/c,

P 12, Temsr 12.1,12.2,12.3,12.4

P13, Temn113.1,13.2,13.3,13.4,13.5

TectupoBanue Y CTHBIN
onpoc
MaremaTuueckui
JUKTaHT
NuauBuayanbHas
CaMOCTOATEIIbHAS
pabora
[IpencraBnenue
pe3yabTaTOB
MPaKTHYECKUX padoT
3amuTa TBOPUYECKUX

P14, Tems114.1,14.2,14.3,14.4,14.5 pabor

3armura
WHIUBHIYTbHBIX
IIPOCKTOB
KontponbHas padora
Brinonsenue
9K3aMCHAIMOHHBIX
3aJaHuN

OK 02. Ucnonp30BaTh P2, Temn 2.1,2.2,2.3, 2J1 2.5 I1-o/c, TectupoBanue Y CTHbIN

COBPEMEHHBIE CPEJICTBA 2.6 onpoc

IIOMCKa, aHAIN3a 1 P4, Teme14.1,42,43,44,45,4.6,47 | MareMaTndaecKui

WHTEpIpETAIUN PS5, Temsr 5.1,5.2 JITUKTAHT

nHpopManuu, u P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | MnauBuayanbHas

nH(OpPMAIIHOHHBIE [1-o/c, 6.8, 6.9, 6.10 I[1-0/c, 6.11 CaMOCTOSITeNTbHAS

TEXHOJIOTHH JIJISI P 8, Temsnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 paborta

BBITTOJIHEHHSA 33124 P9, Temsr 9.1,9.2,9.3,9.4,9.5 [IpencraBnenue

npodeCcCuOHATBHON P 10, Temsr 10.1,10.2,10.3,10.4 pe3yJIbTaTOB

JeSITEIbHOCTHU P11, Temsr 11.1,11.2,11.3 IT-0/c, MPaKTHYECKUX padoT

P 12, Temsr 12.1,12.2,12.3,12.4
P 13Temn113.1,13.2,13.3,13.4,13.5
P 14 Tems114.1,14.2,14.3,14.4,14.5

3anmTa TBOPYECKUX
pabort

3amura
WHIMBUIYaIbHBIX
MIPOEKTOB
Kontponbnas
Brinmonnenue
9K3aMEHAIMOHHBIX
3aJaHuN

pabora




OK 03. [InanupoBaTh u
peaTn30BhIBATH
COOCTBEHHOE
po¢eCCUOHANTBHOE U
JTUYHOCTHOE Pa3BUTHE,
MPEIIPUHIMATEIbCKYIO
JeSITeNTLHOCTD B
npodeccuoHanbHOU chepe,
MCIOJIb30BaTh 3HAHUS T10
(hMHAHCOBOW I'PAMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIHUsIX

P2, Temnr 2.1,2.2,2.3,2 A 2.5 1-0/c, 2.6
P4, Temer 4.1,4.2,4.3,4.4,4.5,4.6,4.7
P 5, Temsr 5.1, 5.2

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 T1-
o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temrr 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 IT-o/c,

P 12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1,13.2,13.3,13.4,13.5

P 14, Temsr 14.1,14.2,14.3,14.4,14.5

TectupoBanue Y CTHBIN
orpoc
MaremaTuueckui
JTUKTaHT
NuauBuayanbHas
CaMoCTOsITeNIbHas
pabora
[IpencraBnenue
pe3yabTaTOB
MPaKTHYECKUX padoT
3amuTa TBOPUYECKUX
pabor

3armura
MHIUBUAYAIbHbBIX
MIPOEKTOB
KontponbHas padora
Brimonnenue
9K3aMEHAIMOHHBIX
3aJaHuN

0K 04. DdpdextuBHO
B3aUMOJICUCTBOBAThL U
paboTaTh B KOJUICKTUBE U
KOMaH/Ie

P2, Temsr 2.1,2.2,2.3, 2J1 2.5 I1-o/c, 2.6
P4, Temer 4.1,4.2,4.3,4.4,4.5,4.6,4.7
P 5, Temsr 5.1, 5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 T1-
o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 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 IT-o/c,

P 12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1,13.2,13.3,13.4,13.5

P 14, Temsr 14.1,14.2,14.3,14.4,14.5

TectupoBanue Y CTHbBIN
onpoc
MaremaTnueckui
JUKTAHT
NuauBuayanbHas
CaMOCTOATEIIbHAS
pabora
[IpencraBnenue
pe3yabTaTOB
MPaKTHYECKUX padoT
3amuTa TBOPUYECKUX
pabor

3armura
VHJIMBHU1yaJIbHBIX
MIPOEKTOB
KontponbHas padota
Brimonnenue
9K3aMEHAIMOHHBIX
3aJlaHu i




OK 05. OcymiecTBisTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAITUIO Ha
rOCy/1IapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
y4eTOM 0COOCHHOCTEH
COLIMATILHOTO U
KYJIbTYPHOTO KOHTEKCTa

P 2, Temsr 2.1,2.2,2.3,2 A 2.511-0/c,2.6
P4, Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.7

P 5, Temsr 5.1, 5.2

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

P 7, Temsr 7.13,7.14,7.15,7.16,7.17

P 8, Temsr 8.1, 8.2, 8.3,8.4,8.5, 8.6

P9, Temsr 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 IT-o/c,

P 12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1,13.2,13.3,13.4,13.5

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

TectupoBanue Y CTHBIN
orpoc
MaremaTuueckui
JTUKTaHT
NuauBuayanbHas
CaMoCTOsITeNIbHas
pabora
[IpencraBnenue
pe3yabTaTOB
MPaKTHYECKUX padoT
3amuTa TBOPUYECKUX
pabor

3armura
MHIUBUAYAIbHbBIX
MIPOEKTOB
KontponbHas padora
Brimonnenue
9K3aMEHAIMOHHBIX
3aJaHuN

OK 06. [IposiBrATh
IPaKIaHCKO-
MaTPUOTUYECKYIO MTO3UIIUIO,
JEMOHCTPUPOBATH
OCO3HAHHOE MOBEJICHUE Ha
OCHOBE TPaIUITMOHHBIX
0011IeUeIOBEUeCKUX
IICHHOCTEH, B TOM YHCJIIE C
Y4ETOM TapMOHU3AIUU
MEKHAIIMOHAIIBHBIX U
MEXPEITUTHO3HBIX
OTHOIIIEHUM, TPUMEHSTh
CTaHJIapThI
AHTUKOPPYIIIHOHHOTO
IIOBEJICHUS

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-
o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11

P 8, Tems1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temsr 14.1,14.2,14.3,14.4,14.5

TectupoBanue Y CTHbBIN
onpoc
MaremaTnueckui
JUKTAHT
NuauBuayanbHas
CaMOCTOATEIIbHAS
pabora
[IpencraBnenue
pe3yabTaTOB
MPaKTHYECKUX padoT
3amuTa TBOPUYECKUX
pabor

3armura
VHJIMBHU1yaJIbHBIX
MIPOEKTOB
KonTponbnas
Brimonnenue
9K3aMEHAIMOHHBIX
3aJlaHu i

pabora|




OK 07. CopneiicTBoBaTh
COXPAHEHUIO OKPY’KarOIen
CpeIbl,
pecypcocOepekeHHIO,
MPUMEHSITh 3HAHHSI 00
W3MEHEHUHU KJIuMaTa,
MIPUHIIMITEI OEPEKITUBOTO
MPOM3BOJICTBA, Y3 (HEKTUBHO
JEHCTBOBAThH B
Ype3BhIYAITHBIX CUTYAIUIX

P2, Temnr 2.1,2.2,2.3,2 A 2.5 1-0/c, 2.6
P4, Temer 4.1,4.2,4.3,4.4,4.5,4.6,4.7
P 5, Temsr 5.1, 5.2

P 6, Tems! 6.1, 6.2, 0.3, 6.4, 6.5, 6.0, 6.7 I1-
o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temrr 9.1,9.2,9.3,9.4,9.5

P10, Temsr 10.1,10.2,10.3,10.4

P11, Temsr 11.1,11.2,11.3 IT-o/c,

P 12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1,13.2,13.3,13.4,13.5

TectupoBanue Y CTHbIN
onpoc
MaremaTuueckui
JUKTaHT
NuauBuayanbHas
CaMOCTOATEIIbHAS
pabora
[IpencraBnenue
pe3yabTaTOB
MPaKTHYECKUX padoT
3amuTa TBOPUYECKUX

P 14, Temsr 14.1,14.2,14.3,14.4,14.5 pabot

3armura
WHIMBUTYaTbHBIX
IIPOCKTOB
KontponbHas padora
Brinonsenue
9K3aMCHAIMOHHBIX
3aJaHuN

IIK 1.3. Crocoben P-1, IT-o/c

OCYIIIECTBISTh

OpraHU3aIMOHHOE P-4, Il-o/c

obecrieueHre MmpoIecCcoB P-6, TT-o/c

MOHTaXa, HaJIaJKH U

SKCILTyaTaIuy P-8, I1-o/c

3IEKTPOOOOPYIOBaAHMS, P_13. M-ofc

aBTOMAaTHU3ALINH

1 poOOoTH3aUN

TEXHOJIOTHYECKUX

MIPOIIECCOB Ha

CEIIbCKOXO03IMCTBEHHOM

00BeKTE

I1K 2.1. OpranusossiBath  |P-3, I1-o/c

paboTsl o GecriepeboitHOMY
HEPTOCHA0KEHUIO
CENbCKOXO035MCTBEHHOTO
TPEIIPHUSTHSL.

P-11, IT-o/c
P-14, I1-o/c




1K 3.3. Ilnanuposatb P-2, [1-o/c
paboThI 10 TEXHUYECKOMY

00CITy)KHBaHHIO, P-3, I1-o/c
JTMArHOCTHKE W PEMOHTY P-7, I-o/c
3IEKTPOOOOPYIOBaAHMS,
aBTOMaTu3upoBaHHBIX 1 |P-14, TI-0/c

POOOTHU3UPOBAHHBIX CHCTEM
Ha CEJIbCKOXO03IMCTBEHHOM
MPEAIPUATHH.




