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PabGouass mporpamma pa3paborana Ha OCHOBe TpeOoBaHuii  DeaeparbHOTO
rOCYyJapCTBEHHOTO  00pa3oBaTelIbHOTO  CTaHAapTa  cpeaHero  olmiero  oOpa3oBaHus,
YTBEPKAEHHOTO MpUKa3oM MuHHcTepcTBa 00pa3oBanus U Hayku Poccuiickoit deneparym ot 17
Mmas 2012r. Ne 413 (B melictByrouieit peaakiun), OenepanbHoil 00pa3oBaTEIbHON MPOrpaMMbl
cpeaHero oOmero o0pa3oBaHUs, YTBEPKICHHOW NpPHUKa3oM MUHHCTEPCTBA MPOCBEIICHUS
Poccuiickoit @enepanmu ot 18 mas 2023r. Ne371, ¢ yuerom TpeboBanuil (enepanbHOTO
rOCyJapCTBEHHOTO 00pa30BaTELHOTO CTaHAApTa CPEJHETO MPO(PECCHOHATBHOTO 00pa30BaHMS,
yrBepxkaeHHoro IIpukasom MunucrepcrBa oOpazoBanus u Hayku P ot 9 nekabps 2016 r. N
1553 "O6 yrBepxaeHun (QeneparbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa
cpenHero mnpodeccuoHaIbHOrO oOpazoBaHusi mo crnemuanbHocTH 10.02.05 OGecneueHue
nH(pOpPMaLlMOHHONW  0E30MaCHOCTH  aBTOMAaTHU3UPOBAHHBIX cUCTeM" (C M3MEHEHMSIMH W
JOTIOJTHEHUSIMH), TIPUMEPHOW TporpamMMbl  00IIe00pa30BaTeIbHON  y4eOHOW  AMCITUTUTHHBI
«MaremaTuka», pEeKOMEHJOBaHHONW  @DenepalbHBIM  TOCYIAapCTBEHHBIM  OHOJKETHBIM
00pa30BaTeNIbHBIM  YYpEXKJECHUEM JOMOJIHUTEIBHOTO MPO(PECCHOHANIBHOTO 00pa3oBaHUs
«UHcTuTyT pazsutus npodeccuonansHoro oopazosanus» (PI'BOY AIIO «MPIIO») B kauecTBe
MPUMEPHOH MPOTrpaMMBbl C YU4eTOM MpOo(HEeCCHOHATFHONW HAIpPaBICHHOCTH MPOTPaMM CpPEIHEro
npodeccnoHaIbHOTO 00pa30BaHus, peaJu3yeMbIX Ha 0a3e OCHOBHOIO oOIIero oOpa3oBaHus C
MOJTy4eHUEM CPETHETO 00I11ero 00pa3oBaHusl.
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(Kpacuoropckuii pusmman I'BITOY MO «KpacHOTOpCKUI KOJUISIK» ).
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1. O0mas xapakTepucTHKA padouell mporpaMMbl 0011e00pa3oBaTeIbHON AU CHUIINHBI
«MaremaTuka»

1.1. MecTo AMCUMIJIMHBI B CTPYKTYpPe OCHOBHOM 00pa3oBaTe/IbHOM NPOTrpaMMbl

OOmeoOpa3oBarenbHas MTUCHHMILIMHA «MaTemaTtukay SBISeTCS 00sS3aTeNIbHOW YacThio
o0mreo0pazoBarenpHOro UKIa oopasosarensHoi porpamMmbl CITO B cootBercTBrm ¢ PI'OC 10
CHEIHAIbHOCTH 10.02.05 O0ecneyenue HH(OPMALMOHHOM 0e3onacHocTH
aBTOMATH3MPOBAHHBIX CHCTeM Ha 0a3e OCHOBHOro 0Omero oOpa3oBaHUS C MOJyYEHUEM
cpennero oobmiero oopazosanus (COO).

JucuurinuHa u3ydaercst yriryOJIeHHo.

1.2. He.]'ll/l U IVIAHUPYEMbIE PE3YJ/IbTATbl OCBOCHUA NTUCHUIIJIMHBI:

1.2.1. Heab aucuunauHbl

Conepkanrie  mporpamMmbl  00mIeoOpa3oBaTeNbHON  AUCHUIUIMHBL  «MaTtemaTuka
HaIpaBJIEeHO Ha JOCTIKEHHE PE3yJIbTAaTOB €€ M3YUEHHs B COOTBETCTBUH C TpeboBanusimu OI'OC
COO ¢ yuetom npodeccuonanpHoit HanpasiaeHHocTH GI'OC CIIO.

1.2.2. Ilnanupyemble pe3yJibTaTbl OCBOCHUSI 0011€00Pa30BATEJbHOM IUCHUILVIMHBI B
coorBeTcTBUHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO



OO01mue KoMneTeHI

Ilnanupyembie pe3yabTaThl 00y4YeHUs

Oommue

I[I/ICIII/IHJ'II/IHapHBIe

OK 01 Bsibupats cnoco0b
pelieHust 3aja4
npoheccCroHaIbHON

ACATCIBbHOCTU MMPUMEHHUTEIIBHO K
Pa3IMYHbIM KOHTCKCTaM

- TOTOBHOCTH K TpPyAYy, OCO3HAHHE IIEHHOCTHU
MacTepCTBa, TPYAOIIO0UE;

- TOTOBHOCTb K  aKTHBHOH  JEITEILHOCTHU
TEXHOJIOTUYECKOW M COIMaJIbHOM HalpaBI€HHOCTH,
CHOCOOHOCTh ~ WHUIMHPOBATh, IUIAHUPOBATh H
CaMOCTOSITEIHFHO BBITIOIHSTH TAKYIO JIEATCITHHOCTD;

- MHTEPEC K Pa3IM4HbIM chepam mpodeccrOHAIBHOMI
JIeITEIBLHOCTH,

OBnaneHmne YHUBEPCAIBHBIMUA yaeOHBIMU
II03HABaTCIbHBIMU HCﬁCTBI/ISIMI/IZ

a) 6a30BBIC JTIOTMYECKUE ICHCTBHUS:

- CaMOCTOSITENBHO (hopmynupoBaTh u
aKTyaJlu3upoBaTh MpoOieMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHABIIMBATh CYIIECTBEHHBIH MPH3HAK WU
OCHOBaHWSl JUIS CpaBHEHHWs, KiIaccHpUKanuum u
0000111eH1;

- OIpeNensaTh IIeH  JICSITEIbHOCTH,
MapaMeTpbl ¥ KPUTEPUU UX JTIOCTHIKCHUS;
- BBIBJIATH 3aKOHOMEPHOCTH M MPOTHBOPEUYHS B
paccMaTpUBAacMBIX SIBIICHUSX;

- BHOCHTbH KOPPEKTHBBI B JCITECIBHOCTh, OICHUBATH
COOTBETCTBHE PE3Y/IbTATOB IIENSIM, OIICHUBATh PUCKU
MOCIECTBUN ACITEIHHOCTH;

- pa3BHBATh KPEATHBHOE MBINUICHUE TIPU PEIICHUU
YKU3HEHHBIX MPO0IIeM

0) 0a30BbIC HCCIIECIOBATEIbCKIE TEHCTBHS:

- BJIJICTh HABBIKAMH y4eOHO-HCCIIEIOBATELCKON U
MPOEKTHOU JICATENLHOCTH, HABBIKAMH Pa3pelICHUs
pooIem;

- BBIABJATH TPUYMHHO-CIIEJCTBEHHBIC CBS3U U
aKTyaJM3UpOBaTh 3aJ]a4yy, BBIJIBUTATH THIIOTE3y €€
pelIeHns, HAXOAUTh apTYMEHTHI JJ1S 0Ka3aTeNbCTBa

3aJ1aBaThb

-BJIaJIETh METOIAaMH JIOKa3aTENbCTB, AITOPUTMaMHU PEIIEHUs 3aa4;
yMeHue (QopMyIHpOBaTh OINPEACICHUS, AKCHOMBI M TEOPEMBI,
NPUMEHATh UX, TPOBOJIUTH JOKa3aTelbHbIE PACCYKJCHHUS B XOJE
pelleHus 3ajay;

- YMETh ONEPUPOBATH MOHITUSMHU: CTEIIEHb YMCIIA, Jorapu(M Yncia;
YMEHHUE BBINIONHATh BBIYHCICHUE 3HAYEHWH M IpeoOpa3oBaHUs
BBIDQKEHHH CO CTENEeHsSMU M Jiorapugmamu, MpeoOpa3oBaHUs
JPOOHO-pAIIOHAIILHBIX BBIPAKEHHI;

- YMETh OIepUpPOBaThH TTOHSITHUSIMH panmoHaNbHbIE,
UppalnroHaNbHEIC, I0Ka3aTeNbHbIe, CTEICHHBIE, Jorapru(@MHUIecKue,
TPUTOHOMETPHUYECKHE YPAaBHEHUS U HEPABEHCTBA, UX CHCTEMBIL;

- yMeThb OIEpUPOBaTh TMOHATHUSAMH: (QYHKIHS, HelpepbIBHAS
(GyHKUIMS, NpON3BOIHAS, TIEPBOOOPA3HAs, ONPEIeTICHHBIN HHTErPa;
YMETh  HAaxXOIUTh TPOM3BOAHBIC  DJIEMEHTAPHBIX  (DyHKIHA,
UCIIONB3YSI CIIPaBOYHBIC MAaTEpPHAJIbl; MCCIEN0BAaTh B MPOCTEHIINX
cnydasx (YHKIMM HA MOHOTOHHOCTb, HAXOAWTH HAWOOJIBIIHME H
HaMMEHbIINE 3HaYeHUs (YHKINI; CTPOUTH Ipad)uKi MHOTOUIICHOB
C WCIONB30BAaHMEM  amlmapaTa MAaTeMaTHYeCKOro  aHaln3a;
NPUMEHSTh TPOU3BOAHYIO NPH PEIICHWH 3aJad Ha JBUKCHHE,
pemaTh MPaKTHKO-OPHEHTHPOBAHHBIE 3aJaud Ha HaWOOJbIINE U
HaUMEHBINNE 3HAYCHUS, HA HAXOXKICHHE ITyTH, CKOPOCTH H
YCKOpEHHUS;

- yYMeTb ONEpUpoBaTh MOHATUSAMU: palMOHANbHAs (QyHKIU,
noKa3aTenbHast (DYHKIUS, cTeneHHas (QyHKIus, JorapudMuaecKkas
(GyHKIHS, TpUTOHOMETpUYecKue (YHKIMH, OOpaTHbIE (DYHKITUH;
YMEHHE CTPOMTH TI'paUKyd H3y4YEHHBIX (YHKIMH, HCIOJIB30BATh
rpadyKy IpH U3YIEHUH TIPOIIECCOB U 3aBHCUMOCTEH, TIPH PEIICHUN
3aJ1a4 U3 Ipyrux yueOHbIX MPEIMETOB M 33/1a4 M3 PEaIbHOH KU3HHY;
BBIpaXAaTh (HOPMyJIaMU 3aBUCHMOCTH MEX]y BETHYHHAMM;

- YMETh pelniaTh TEKCTOBBIE 3aJ1aull pPa3HbIX THIIOB (B TOM YHCIIC HA
NPOLEHTHI, JOMM W YacTW, Ha JBWXKEHHE, paboTy, CTOMMOCTBH
TOBApOB M YCIIYT, HAJIOTH, 3a/1a9¥ U3 00JIaCTH YIIPABICHHS IMYHBIMU
U ceMelHBIMU (PMHAHCAMH); COCTABIATH BBIPAKEHHS, YPaBHEHMS,
HEPaBEHCTBA M MX CHUCTEMBl 10 YCJIOBHIO 3aJadyd, HCCIEN0BAThH




CBOMX  YTBEpPKICHU,
KPUTEPHUH PELICHHUS;

- AHAWIM3UPOBATH IIOJNyYEHHBIE B XOJIE pELICHUs
3a7a4d  Pe3ynbTaThl, KPUTUYECKH OLEHUBATH UX
JIOCTOBEPHOCTb, IIPOrHO3UPOBATH HU3MEHEHHUE B
HOBBIX YCJIOBUSIX;

-- YMETh IIEPEHOCHUTH 3HAHUS B IIO3HABATEIBHYIO U
NPaKTUYECKYIO 00JIaCTH KHU3HEACATENbHOCTH;

3aJaBaTh MapaMeTpbl U

- yMETb UHTEIPUPOBATh 3HAHUA M3 Pa3HBIX
MIPEAMETHBIX 00JIacTei;

- BBIIBUT'ATh HOBBIC niaeu, HpeﬂnaraTL
OpI/IFI/IHaJIBHBIe IIOaXO0Abl 1 peIIIeHI/ISI;

u CIIOCOOHOCTH 1704 HCIIOJIb30BaAHUS B

II03HABATEIBHON U COLMAIbHON MTPAKTUKE

MOJy4eHHOe
pe3yIIbTaTOB;
- yMeTh OIEpPUpOBaTh MOHATHUAMH: CpeAHee apu(METHUECKOE,
MenuaHa, HauOonblliee ¢ HaWMEHbIEe 3HAYCHUsS, pa3Max,
JACTIEpCHsI, CTaHAApPTHOE OTKIOHEHHWE YHCIOBOrO Habopa; yMerb
W3BJIEKaTh, HHTEPIPETUPOBATh MH(POpMAIHIO, MPEACTABICHHYIO B
Ta0yMIaX, Ha JuarpaMmax, rpadukax, OTPaKarol[yl0 CBOWCTBA
peaybHBIX MPOILIECCOB W SIBJICHUI; MPEACTaBIATh WHPOPMAIUIO C
MOMOIIBIO TAOMUI] W JAWarpaMM; HCCIEAOBAaTh CTATUCTHYECKHE
JaHHbIE, B TOM YHUCIE C MPUMEHEHHUEM TpaUuecKHX METOJI0B U
3JIEKTPOHHBIX CPEJICTB;

- YMETh OIEPUPOBATH MOHATHUSAMMU: CIyYalHBII OIBIT U CIydallHOE
COOBITHE, BEPOSTHOCTh CITy4ailHOTO COOBITHS; YMEHUE BBIYHUCIISTH
BEPOSTHOCTH C  HCIOJNB30BaHWEM  TpapuUecKuX  METOJIOB;
NPUMEHATh (QOPMYJBI CIIOKEHUST W YMHOXEHHUS BEPOSITHOCTEH,
KOMOWHATOpHBIE (akThl W (OpMyNBl TIpU pPEIICHHH 3a7]ad;
OLIEHUBATh BEPOSITHOCTH pEAJbHBIX COOBITHH; 3HAKOMCTBO CO
CIIly4allHBIMM  BEIMYMHAMH; yMEHUE IPUBOAUTH  IPHUMEPHI
OpOSIBICHUA  3aKOHAa OOJBIIMX YHCEl B  INPUPOAHBIX U
OOIIIECTBEHHBIX SIBJICHUSX;

- YMEThb OIEPUPOBATh IOHATHUAMH: TOYKA, MpsMasl, IUIOCKOCTS,
MIPOCTPAHCTBO, IBYIPAaHHBIM yTON, CKpEIUBAIOLIMECA TIPSAMBIE,
MapajuIeNbHOCTh M MEPIEHANKYISIPHOCTE MPSIMBIX M IJIOCKOCTEH,
YTOJI MEXIY MPSIMBIMH, YTOII MEXKIY MPSIMON U INIOCKOCTBIO, YTOJI
MEXKIy IUIOCKOCTSIMHM, PpAcCTOSHHUE OT TOYKH JO IUIOCKOCTH,
paccTOsIHME MEXIY NPAMBIMH, PACCTOSHUE MEXKAY IUIOCKOCTSMU;
YMEHHUE UCIOJIB30BaTh NPU PEIIEHUH 3a7ad HU3yueHHbIE (akTbl U
TEOpPEMBl IJIAHUMETPHUHU; YMEHHE OLEHHBATHb Pa3Mepbl OOBEKTOB
OKPY’KaroIEero MUpa;

- yMeTb ONEpUpOBaTh MOHATHAMH: MHOTOTPAHHUK, CEYEHHE
MHOTOTpaHHUKa, KyO, mapajuiefnenvmnesn, Npu3Ma, IUPaMuia,
¢urypa 1 nMoBepxHOCTb BpalleHMs, LIJIMHIDP, KOHYC, map, chepa,
ceueHns (QUrypsl BpalleHHs, IUIOCKOCTb, Kacaromasicsi cgepsl,
OWIAHJIpPA, KOHYCa, MIOMAMb MOBEPXHOCTH MUPAMHU[BI, MPU3MBI,
KOHYCa, IWJIMHApA, IJIomaas cdepbl, 00beM Ky0a, IpsSMOYyTroIbHOTO
napajuleNenuneaa, NMpaMuabl, TPU3Mbl, IMUIMHAPA, KOHyca, 11apa;

pelieHue W OICHMBAaTh  IPaBIONOJ00HOCTh




YMCHUE I/I306pa)KaTI) MHOTOI'paHHUKHU U ITOBEPXHOCTU BpallICHUA, UX
CCUCHHUA OT pPYKHU, C IMINOMOLIBIO YCPTCIKHBIX HHCTPYMCHTOB U
QJICKTPOHHBIX CpCACTB;, YMCHHUC pPaACIIO3HABATbL CUMMCTPHUIO B
MPOCTPAHCTBE; yMeHHe pacro3HaBaTh MpaBUIIbHBIC
MHOI'OI'paHHUKU,

- YMCETb ONCPUPOBATH MOHATUAMU: JABUKXCHHUE B IIPOCTPAHCTBE,
NnoJI00HbIE (UTYPBI B TMPOCTPAHCTBE, WCIOIB30BATH OTHOLICHUE
iom@aeil MoBepXHOCTE W 00bEeMOB MOAOOHBIX GUTYyp TpHU
pelleHnH 3a/1a4;

- YMCTb BBIYHCIIATH TI'COMCTPHUYCCKUE BCIMYUHBI ()J,JII/IHa, yroi,
IOMA/lh, 00BEM, TUIONA/Ib MOBEPXHOCTH), HCIOIb3Ysl U3yYeHHBIC
(hopMyJIBI U METOJIBI;

- YMEThb OIEPUPOBATHL IOHATHUAMH. IIPAMOYIOJIBHASA CHCTEMA
KOOpAWHAT, KOOPpAWHATBI TOYKH, BEKTOP, KOOPAWHATBI BEKTOpA,
CKaJIIPHOE TIPOM3BEACHUE, YIroJ MEXKJIy BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BEIEHIE BEKTOPA Ha YUCIIO; HAXOJAUTH C IIOMOIIbI0
U3y4YEHHBIX (OPMYIT KOOPJMHATHI CEPEAUHBI OTPE3Ka, PacCTOSHUE
MEXAY IByMsl TOUKAMU;

- YMeTh BbIOMpPATh HOAXOMSIINM M3YUEHHBIH METOJ Ui PeLIeHus
3aJlauu, Paclo3HaBaTh MaTeMaTuieckue GakThl U MaTeMaTUIECKUE
MOZIETIM B IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX, B UCKYCCTBE;
YMEHHE [PUBOAUTH TPUMEPBl MAaTEMAaTUYECKHMX  OTKPBITHH
POCCHMCKON U MUPOBOM MaTeMaTUYECKOW HAYKH.

- YMETh OIlEPHUPOBATh OHATUSIMU: OIPENEICHIE, AKCHOMA, TEOPEMA,
CJIEAACTBUE, CBOWCTBO, IPU3HAK, J0KA3aTEIbCTBO, PaBHOCHUJIbHBIC
dbopMynHpoBKH;  ymMeHue  (GOpMYyIHpOBaTh ~ OOpaTHOE W
IPOTUBOIOJIOKHOE ~ YTBEPXKIEHHE, IPHUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, UCIIOIBb30BaTh METOA MaTEMaTUIECKOW HHAYKIINH;
NPOBOAUThL JIOKA3aTENbHBIE PACCY)KICHUS NPH PELICHUH 3aaad,
OLIEHUBATD JIOTHYECKYIO IIPAaBUIBHOCTD PacCyKACHUH;

- YMETh OIEpPUPOBaTh MOHATUSAMH: MHOXKECTBO, MOJIMHOXXECTBO,
olepaluy HaJ MHOXECTBAaMM;, YMEHHE HCIIOJb30BaTh TEOPETHKO-
MHOKECTBEHHBIH ammapar Uil ONMUCAHUS peajbHbIX MPOLECCOB U
SBJICHUH INIPHU PEIICHUM 3aJad, B TOM YHCIIE M3 APYruX y4eOHBIX
PEAMETOB,;




- YMETh ONEpPHUPOBATh MOHATUSIMH: Tpad, CBA3HBIA rpad, IepeBo,
UK, Tpad Ha TUIOCKOCTH; YMEHHUE 33/1aBaTh M OMHUCHIBATH rpadbl
Pa3NUYHBIMU CIIOCOOAMHM; HCIIONB30BaTh Tpadbl NPH PEHICHUH
3aj1a4;

- yMeTh CBOOOTHO OIEpPUpPOBAaTH MOHATHSIMHU: COYETAHUE,
NepecTaHOBKa, YKCIO COYETaHWH, YMCIIO TEePECTAaHOBOK;, OWHOM
HpioToHa; yMmeHWe TmNpUMEHSATh KOMOMHATOpHBIE (AaKTBl U
paccyxaeHus JUIsl PelleHus 3a]1a4;

-yMETh OIEPUPOBATh MOHATUSME: HATypaJbHOE 4YHCIO, IeJoe
YHCIO, OCTaTOK IO  MOAYJIO,  pPalMOHAILHOE  YHCIIO,
UppalOHANBHOE 4YHCIO, MHOXECTBA HATYpalbHBIX, IEIbIX,
palMOHAJBHBIX, JCHCTBUTENBHBIX YHCEN; YMEHUE HCIOJIB30BaTh
NPU3HAKKA  JIEMUMOCTH, HAWMEHBIIMH OOMMH  JenmuTenh U
HavMeHblllee ollee KpaTHOe, adroputM EBKIHMIA NpH perieHun
3aJla4; 3HAKOMCTBO C PAa3JUYHBIMU TO3UIMOHHBIMH CHCTEMaMH
CUHCTICHHS;

- yMeThb CBOOOAHO ONEPHPOBATh HMOHATHUSAMHU: CTEHECHb C IIENBIM
HOKa3aTeleM, KOpPEeHb HATypalbHOM  CTENEHW, CTEHEeHb C
pAalMOHATBHBIM ~ TIOKa3aTelieM, CTENeHb C  JCHCTBUTEIBHBIM
(BemIeCTBEHHBIM) TTOKA3aTeIeM, JIoTapru(M 9ucia, CHHYC, KOCHHYC
¥ TAaHTeHC MTPOU3BOJILHOTO YHUCTIA;

- YMETh OIIEpUPOBATH IMOHATHAMH: TOXKIECTBO, TOXKIAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHUN H
HEPaBEHCTB, PaBHOCHIBLHOCTh YpaBHEHH, HEPABEHCTB M CHCTEM,
paloHATbHBIE, WpPPAlMOHANBHBIC, IOKAa3aTeIbHBIC, CTEICHHBIE,
Jorapu(pMUIECKHE, TPUTOHOMETPUIECKIE YPaBHEHUS, HEPAaBEHCTBA
U CHCTEMBI; YMEHHE peIlaTh YPaBHEHHs, HEPABEHCTBA M CUCTEMEI C
HOMOIIBIO PAa3MMYHBIX MPUEMOB; PEIIaTh YpaBHEHUS, HEPAaBEHCTBA
U CHICTEMBI C TIapaMeTPpOM; IIPUMEHSATh YPaBHEHNUS, HEPABEHCTBA, HX
CHCTeMBI [UIS pEIICHHS MaTeMaTHYeCKUX 3axad W 3a7ad H3
Pa3MMYHBIX 00JIACTEll HAYKU M PeasbHOW JKU3HH;

-yMeTh CBOOOJIHO OIEPUPOBATH IMOHATHAMHU: Tpaduk (QyHKINH,
oOpaTHass (QyHKIMS, KOMIIO3UIUS (PYHKIWH, JTMHEHHAS (QYHKIHA,
KBaJpaTHyHas  (QyHKUMs, CTEeHNeHHas (QYHKOUS C  IEIbIM
HoKa3aTelieM,  TPUTOHOMETpUYecKHe  (YHKIHH,  OOpaTHbIE
TPUTOHOMETPHYECKUE ¢dbyHKIMH, NoKa3aTenbHas u




norapugmuyeckas GyHKIHH; YMEHHE CTPOUTH Tpaduku HyHKUHH,
BBITTOJTHSATH TPe00pa3oBaHus TpapuKoB QYHKIIHIA;

YMEHHE UCTIONB30BaTh Tpaduku QyHKIMN TS H3y4eHHsI TPOLIECCOB
W 3aBUCHMOCTEH TIpU pelIeHHH 3aJad M3 JPYrux Y4eOHBIX
Ope/METOB M W3 pealbHOW JKHM3HHW; BBIpaXaTh (QopMyiIaMu
3aBHCHMOCTH MEXK]y BETHUNHAMH;

yMEHHE CBOOOJHO OMEPHPOBATH MOHATHUSIMH: YETHOCTh (DYHKIUH,
MePUOTUIHOCTD ¢byHKIUH, OTPaHUYEHHOCTh (dyHKIUH,
MOHOTOHHOCTh (DYHKIHH, DKCTpeMyM (GYHKIUH, HauOoIbllee U
HavMeHblllee 3Ha4YeHHs QYHKIUH Ha TPOMEKYTKE; YMEHHE
MPOBOJIUTH HCCIIEAOBaHNE (QYHKIUH;

YMEHUE UCIIONIL30BATh CBOMCTBA U Irpaduku HyHKIUH JyIsl pelieHust
ypaBHEHUH, HEPABEHCTB M 3aJ1ay C IapaMmeTpamH; M300pakaTh Ha
KOOPJAMHATHOM IUIOCKOCTM MHOXECTBA pELICHUH YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM,;

- YMETh CBOOOAHO OIIEPUPOBATH MOHATUSIMHU: [1OCJIEA0BATEIBHOCTD,
apudmMerndeckast IPOTpeccHs, TIeOMeTpHUYecKas IpOrpeccus,
OECKOHEUHO yOBIBAIOMIAs T'E€OMETpPHYECKas IPOTPECCHs; YMEHHUE
3a/aBaTh II0CIENOBAaTEIbHOCTH, B TOM YHCIE C IIOMOIIBIO
PEKYPPEHTHBIX (HOPMYIT;

- yYMEThb OIEpPUPOBATh IOHATHSIMU: HENPEPBIBHOCTh (YHKIUH,
acuMNToThl rpaduka (yHKIUM, TepBas U BTOpas IPOU3BOAHAS
(GyHKIMH, T€OMETPUIECKUA W (PU3MUECKHI CMBICI MPOU3BOIAHOM,
nepBooOpasHasi, ONpeNeNeHHbI HHTErpajg; yMEHHE HaXOAUTh
acHUMITOTH! rpaduka QyHKIMH; YMEHHE BBIUYUCIATH IMPOU3BOIHbBIEC
CYMMBI, IPOM3BEIEHMS, YAaCTHOrO M KOMIIO3HULIMH (QYHKIHH,
HaXOIUTh ypaBHEHHE KacaTeNbHOU K rpaduKy QyHKIHIH;

YMEHHE UCIOIb30BaTh POU3BOIHYIO ISl UCCIENOBAaHUS (DYHKIIUM,
UL HaXOXACHWS HAWIYYIIero peuieHusl B NPUKIAJHBIX, B TOM
YHCJIe COLMAJbHO-3KOHOMUYECKUX W (PU3HYECKHX 3ajavax, sl
OIIpENeNieHNs CKOPOCTH M YCKOPEHHS; HAXOIUTh IUIOMAIN H
0o0bemMbl (UTyp € HOMOLIBIO HMHTErpaja; NPUBOAUTH MPUMEPHI
MaTeMaTH4YeCKOro MOJIETUPOBAHUS c MIOMOLIBIO
Mg dhepeHInaIbHBIX ypaBHEHHIA,

- yMEThb ONEpPUPOBaTh HOHSATHAMH: KOMIUIEKCHOE YHCJIO,
CONPSOKEHHBIE KOMIUIEKCHBIE 4YHCNA, MOAYJb W ApryMeHT




KOMIUIEKCHOTO 4uciia, (opMa 3amucd KOMIUIEKCHBIX — YHCEN
(reomeTpuueckasi, TPUTOHOMETpUYECKas U anredpanyeckas); yMeTh
MPOU3BOAUTh apU(METHUYSCKUE JCHUCTBUSA C KOMILUICKCHBIMU
qucjiaMy; MNPUBOAUTL TMPUMEPBI HCIIOJIB30BAHHA KOMIIJICKCHBIX
qICen;

- yMeTb CBOOOJHO  ONEpUPOBaTh  MOHATHAMU:  CpelHee
apupMernieckoe, MeinaHa, HanOoIbIIee ¥ HaNMEHbIIIee 3HAUCHMS,
pa3Max, JAUCHepCHs, CTaHIApTHOE OTKIOHEHHE [Js OIHMCaHUs
YHCJIOBBIX JAaHHBIX; YMCHUEC NUCCICIOBATh CTATUCTUUCCKUEC JaHHBIC,
B TOM 4YuCJIC C TNPUMCHCHHUEM Fpaq)quCKHX METOAOB U
SJIEKTPOHHBIX CPENCTB; TpadUUecKd MCCICA0BATh COBMECTHBIC
HAONIOACHUSI C TIOMOIINBI0 JWArpaMM PACCEHBAHUS W JIMHEHHOMN
perpeccuu;

- YMCTb HaxXOAWUTH BEPOATHOCTHU CO6BITI/H71 C HCIIOJIb30BAaHHUEM
rpau4ecKux METOJI0B; IPUMEHSATH JUIS PEHICHUs 3a1a9 (GOpMYJIbl
CIOKEHHS W YMHOXEHHS BEpPOATHOCTEH, (OpPMYIy IOIHOR
BeposiTHOCTH, QopMyiny bepHymnn, komMOWHATOpHBIE (AKTHI U
(bOpMyITBL; OIICHUBATh BEPOSTHOCTH pPEANLHBIX COOBITHI; yMeHHE
OIEpUpPOBaTh IMOHATUSAMM: CIIydailHash BEIMYMHA, PaCOpEeAesICeHUE
BEPOSITHOCTEH, MAaTEMaTUYECKOE OXUAAHUE, JHUCIEPCHS U
CTaH/JApTHOE OTKJIOHEHWE CIYYaiHOH BENMWYHWHBI, (YHKIHN
pacrpeneneHss U IUIOTHOCTH PAaBHOMEPHOrO, MOKA3aTEIbHOIO U
HOPMAJIBHOTO PACHPEACICHUN; YMEHUE HCIIOJIb30BaTh CBOICTBA
W3YYEHHBIX PACHPEACNICHUN Uil pELIeHUsl 3aJad; 3HAKOMCTBO C
MOHATHSAMHU: 3aKOH OONBIIMX YHCET, METOAbl BBEIOOPOYHBIX
UCCIEIOBAaHUN; YMEHUE NMPUBOAUTH IPUMEPHI MPOSBICHUS 3aKOHA
OOJBIITNX YKMCET B MPUPOAHBIX U OOIIECTBEHHBIX SBIICHHSIX;

- yMeTb CBOOOJHO OIEpPUPOBATH TMOHITHAMH: TOYKA, IIPAMasi,
IJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JyY, IUIOCKUU  Yrol,
JIBYTPAaHHBI  yroi, TpEXI'PaHHBIA Yroj, MEpPECeKaroIIuecs,
napajvielbHble U CKPEUIUBAIOIIMECS MNPSMbIE, MApaIEIbHOCTh U
NEPIEHAUKYISIPHOCTh MPSIMBIX W IUIOCKOCTEH, Yrol MEeXAy
NPSIMBIMHU, Yrojl MEXKAY MNPSMOM U IIOCKOCTBIO, YOl MEXIY
IJIOCKOCTSIMU; YMEHHME HCIOJB30BATh IMpPH PELIEHUU 3aJad
M3ydeHHBbIe (QaKThl M TEOPEMbI IJIAHUMETPUW; YMEHHE OLlEHUBATh
pa3Mepbl 00BEKTOB B OKPYXAIOIIEM MHpPE, YMEHHE ONepHUpOBAThH

10



IMMOHATUAMU: MHOT'OT'PpaHHUK, CCUCHNEC MHOT'OI'paHHUKA, HpaBI/IJ'II)HI)II\/'I
MHOTOTPaHHWK, MpU3Ma, NHpamMuaa, QUTypa H TOBEPXHOCTbH
BpallleHus1, IIUINHIP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH,
CeueHHs KOHYCa W IUIUHIPA, NapaljieibHbIC OCH U OCHOBAHUIO,
CeueHHe 1apa, IOCKOCTh, Kacaromasics cepbl, HIIHHIPA, KOHYCa;
YMEHHE  CTPOUTh  CEUEHHE MHOTOrpaHHHMKA,  H300paXkaTh
MHOTI'OI'paHHUKH, q)HprLI 1 MMOBEPXHOCTH BpaAlICHUA, UX CCUCHUS, B
TOM YHMCJIC C TIOMOLIBIO SJICKTPOHHBIX CPEACTB; YMCHUC MIPUMCHATH
CBOMCTBa TreOMETPUYECKUX ¢uryp, CaMOCTOSATEIBHO
(dhopMyIMpOBaTL OINpPEICICHUST H3ydaeMbIx (UTYp, BBIIBUTATh
TUIIOTE3bI O CBOMCTBaX W TPU3HAKaX T'€OMETPUYECKUX (HTYD,
O0OCHOBBIBaTh WJIM ONpOBEpraTh WX; YMEHHE MPOBOIUTH
KJacCHPUKAIMD (QUI'Yp IO Pa3IMYHBIM IMPU3HAKAM, BBIMOJIHATH
HeO6XOlII/IMI)Ie JOIOJIHUTEIIBbHBIC ITOCTPOCHUSA,

- YyMETh CBOOOJHO OMEPHPOBATh MOHATHUSAMH: IJIOMAAb (QUTYPHI,
o0beM (uryppl, BeIMYMHA YIJA, PACCTOSHHE OT TOYKU JIO
IUIOCKOCTH, PACCTOSHHE MEXIy IPSIMBIMH, DPACCTOSHHE MEXIY
IUTOCKOCTSIMH, TUIOIIA/Ab Cepbl, IIIOMA b MOBEPXHOCTH IMHPAMHIB,
OpU3MBI, KOHyCa, LWIMHIpa, 00BeM Ky0a, HpPIMOYTOIBHOTO
napasuleNienunesaa, MupaMuabl, PU3MBI, IIIMHAPA, KOHYCa, IIapa;
YMEHHE HaXOAUTh OTHOIIEHHE 00HEMOB MTOJOOHBIX (QUTYD;

- yMeTb CBOOOJHO ONEPHPOBATH IOHATHAMH: JIBIDKCHUE,
HapajuleNbHbIA  TIEPEeHOC, CHUMMETpPHS Ha IUIOCKOCTH U B
MPOCTPAHCTBE, IIOBOPOT, IIPeoOpa3oBaHHE IOAOOMS, ITOXOOHEIC
(buTyphI; yMEHUE pacIo3HABAThH PaBHBIE M TOJJOOHBIE (DUTYPHI, B TOM
YHCIe B IPUPOJIE, UCKYCCTBE, apXUTEKTYpE; YMEHUE HCIIOJIB30BATh
TEOMETPUYECKUE  OTHOLICHWS,  HAaXOAUTh  T'€OMETPHYECKUE
BEIMYUHBI (INTMHA, YTON, TUIOMaab, 00BEM) MPU pelIeHnH 33134 U3
JPYTUX y4eOHBIX MPEAMETOB U U3 PEAIbHOM KHU3HH;

- yMeTb CBOOOJHO OIEPHPOBATH IOHATHAMH: MPSIMOYTOJIBHAS
cucTeMa KOOpAWHAT, BEKTOP, KOOPIMHATBHI TOYKH, KOODPIMHATHI
BEKTOpa, CyMMa BEKTOPOB, NPOW3BEICHHE BEKTOpa Ha YHCIIO,
pa3noKeHHe BeKTopa 1o 0a3ucy, CKalIpHOE NpPOU3BE/ICHHUE,
BEKTOPHOE TIPOM3BEICHHE, Yroll MEKAY BEKTOPaMH; YMEHHE
UCIIOJIb30BaTh BEKTOPHBIH M KOOPJMHATHBIA METOJ Ul PEIICHUS
reOMETPUYECKUX 3aJad M 3aJad JPYruX Y4YeOHBIX IPEIMETOB;
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olepupoBaTh MOHATHUAMHU: MaTpuia 2x2 u 3x3, ompenenurens
MaTpPHULIbl, TEOMETPUUECKUN CMBICI ONPEAETUTENS;

- YMETh MOJIEIUPOBATH peajbHbIE CUTYAIlH Ha A3bIKE MATEMATHKH;
COCTaBJISITh BBIPAXKEHU, YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110
YCIOBHIO  3a/Jayd, HCCIeNoBaThb IIOCTPOEHHBIE MOJEIH C
UCIIONIb30BAHMEM  ammapara  anreOpbl,  HMHTEpIPETHPOBAThH
MOJTyYEHHBIN pe3yJbTaT; CTPOUTh MaTeMaTHYeCKHe MOJENH C
MOMOIIBI0O TEOMETPUYECKUX TMOHSATHUH W BEIWYMH, pEIIaTh
CBA3aHHbIE C HHUMH TIPaKTHYECKWE 3aJadd; COCTaBJAThH
BEPOSTHOCTHYIO MOJEIb M HWHTEPIPETUPOBATH MOMYYEHHBIN
pe3ymbTarT; pemaTth ~ OpUKIaAHbIE  3aJadd  CPEACTBAMH
MaTEeMaTH4YeCKOro  aHainW3a, B TOM  YHCI€  COI[HAIbHO-
9KOHOMHYECKOT0 M (PM3NIECKOTO XapaKTepa;

- YMEHHE BBIOMPATh MOAXOMAMIMA METOJ JUIsl pelIeHus 3aJadu;
MOHWMaHWe 3HAYMMOCTH MAaTEMAaTHKH B W3YyYEHWH NPUPOIHBIX U
OOIIIECTBEHHBIX TPOIECCOB M SBIIEHUH; YMEHHE paclo3HaBaTh
MIPOSIBJICHN € 3aKOHOB MAaTEMAaTHKH B ICKYCCTBE, YMEHUE IPUBOIUTH
MpUMEPHl MaTEMaTUUYECKUX OTKPBITUM POCCUHCKOM W MHUPOBOU
MaTeMaTUYECKON HAyKU

OK 02. OcymiecTBisiTh IOWCK,
aHallM3 HW  MHTEPIPETAIHUIO
nHpOpMAITUH, HEOOXOIUMOM IS
BBITTOTHEHUS 3aja4
npodeccruoHaTbHOM
JeSTELHOCTH.

B ob6macty 1ieHHOCTH HAYIHOTO TTO3HAHMS:
-c(OpMHUPOBAHHOCTD MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAyKW W OOIIECTBEHHOW IPAKTHKH,
OCHOBAHHOI'O Ha Jasore KYJIBTYD,
CHOCOOCTBYIOIIErO OCO3HAHWIO CBOETO MeEcTa B
MTONTUKYIIETYPHOM MHUPE;

- COBEPILICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOU
KyJIbTYpbl KaK CpPEICTBa B3aUMOIEHCTBUS MEXIY
JIOABMH Y TIO3HAHUS MHUPA;

- OCO3HaHWE IIEHHOCTH HAyYHOW MEATENbHOCTH,

TOTOBHOCTD OCYILECTBIISTD MPOEKTHYIO u
HCCIIEI0BATENIBCKYIO ACSITEIbHOCTh WHANBUYAIBHO
U B TpyMIIE.

Osnanenue YHHMBEPCAIbHBIMU yueOHBIMU

M03HABATEILHBIMU JICHCTBUSMH:
B) pabora ¢ nHpopMaLen:

- yMeTh OIEepUpOBATh TMOHATUSMH: pallMOHANbHAS (QYHKIHS,
moka3aTenbHast (GYHKIUS, cTeneHHas (QpyHKIus, Jorapudmmaeckas
GbyHKOHS, TpUTOHOMETpUYeckne (YHKINH, OOpaTHbIE (HYHKITHH;
YMEHUE CTPOUTHh TpapuKH H3YYCHHBIX (PYHKIHUHA, HCIIONL30BATh
rpaduKy MpY U3y4SHUH TPOIIECCOB U 3aBUCHMOCTEH, MPU PEIICHUH
3aJ1a4 U3 IPYTuX y4eOHbBIX MPEJAMETOB U 33]1a4 U3 peabHON KU3HH;
BBIpaXXaTh (HOpMyITaMHu 3aBUCUMOCTH MEKIY BETHUNHAMU;

- yMETh ONEPHPOBATH MOHATHUSAMH: TOXKIECTBO, TOXJCCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YpaBHEHUH U
HEPaBEHCTB, PAaBHOCWIBLHOCTh ypaBHEHWH, HEPABEHCTB U CHCTEM,
palroHaJbHbIC, HWPpPAIOHAIIBHBIC, MOKa3aTeNbHbBIC, CTCICHHBIC,
JorapuMUUYECKUE, TPUTOHOMETPHUYECKUE YPABHEHMSI, HEPABEHCTBA
U CHCTEMBI, YMETh pelllaTh YPaBHCHHS, HEPABEHCTBA U CHCTEMBI C
MOMOIIBIO PA3IMYHBIX MPUEMOB; PEIIaTh YPAaBHEHHUS, HEPABEHCTRA
U CHCTEMBI C TApaMeTPOM; IPUMEHSTh YPaBHEHUSI, HEPABEHCTRA, UX
CHUCTEMBI JUIs pEIICHUS MAaTEeMAaTHYeCKMX 3aJady W 3a7a4d U3
pa3IMYHBIX 00JaCTel HAYKH U PEabHOM JKHU3HH;
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- BJIaJIeTh HaBBIKAMH TOJYyYEHHsI WHQOpMalUHu M3
HUCTOYHHKOB  PAa3HBIX THIOB, CaMOCTOSATEIBHO
OCYILECTBJIATh MOKWCK, aHAU3, CUCTEMATH3ALHUI0 H
MHTEpPIIPETAlNI0 UHPOPMAIMK Pa3IuYHBIX BUIOB U
(dhopM npecTaBICHUS;

- CcO3/1aBaTh TEKCTHl B pa3MYHBIX (opmarax ¢
y4eTOM Ha3HaueHWs WMH(POPMAUd U  IEICBOH

ayUTOpPHH, BBIOMpAas  ONTHMAJbHYIO  (dopmy
MIPEJCTABIICHUS U BU3YyaJIM3allHH;

- OICHMBaTh  JOCTOBEPHOCTb, JICTHTUMHOCTBH
nHdopMalui, €€ COOTBETCTBHE IPABOBBIM U

MOpPaJbHO-3THYECKHM HOPMaM;
- HUCHOJNB30BAaTh CPEACTBA HMH(POPMALMOHHBIX H
KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B peUHICHNN
KOrHUTHUBHBIX, KOMMYHHKaTHBHBIX u
OpPraHW3alMOHHBIX  33aJad ¢ COOJIOJICHHEM
TpeOOBaHMIA IPrOHOMHKH, TEXHHUKH OE30IaCHOCTH,
TUTUEHBI,  pecypcocOepexeHusi, TpPaBOBBIX U
STHYECKUX  HOPM, HOPM  HWH(DOPMAIMOHHOM
0€e30MacHOCTH;

- BJAJieTh HAaBBIKAMH pPACIIO3HABAHMS M 3allUTHI
nHpopMaIuy, WHPOPMAITMOHHONH  0e30ImacHOCTH
JMYHOCTU

- yMmMerb CBOOOAHO OIEpUPOBaTh MOHSATHAMHU: JBH)KCHHE,
napajjiefbHBI  MEpeHoc, CHMMETpUSi Ha IUIOCKOCTH H B
MPOCTPAHCTBE, TOBOPOT, MNpeoOpa3oBaHWE MOAOOUS, MOAOOHBIC
(burypsl; yMerb pacro3HaBaTh paBHbIC U TOA00HBIEC (PUTYPEI, B TOM
4HciIe B MPUPOJE, UCKYCCTBE, apXUTEKTYPe; YMETh HCIIOIb30BaTh
reOMETPUYECKUE  OTHOLICHHWS,  HAXOJUTh  TEOMETPHUYECKHE
BEJIMYUHBI (JJIMHA, YTO, oAb, 00bEM) MPU PELICHUH 33134 U3
JPYTUX y4eOHBIX IPEAMETOB U U3 peaIbHOM KU3HU

OK 03. IlmammpoBaTh H
peanm3oBBIBAaTh  COOCTBEHHOE
npodheccroHaIbHOE "

JIMYHOCTHOEC pa3BUTHCE.

B o6nacTu 1yX0BHO-HPaBCTBEHHOT'O BOCIIUTAHMUS:

-- chOpPMUPOBAaHHOCTh HPAaBCTBEHHOI'O CO3HAHM,
3THYECKOT O NOBEACHNUS;

- CIIOCOOHOCTH OLIEHMBATH CUTYalMI0 U MPUHUMATH
OCO3HAHHBIE PEIICHNS, OPUEHTHPYSCh HAa MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

- OCO3HAaHHWE JHMYHOIO BKJIaJa B IOCTPOEHHUE
YCTOWYHMBOro OYyIyIIero;

- OTBETCTBEHHOE OTHOLIEHHE K CBOMM POIUTEISIM U
(M) ApYruM 4ieHaM CeMbH, CO3JaHHMIO CEMbH Ha
OCHOBE  OCO3HAHHOI'O  MNPHUHATUS  LIEHHOCTEH
CeMEHHOI J>KM3HM B COOTBETCTBUU C TPaJAULUSIMU
HapojoB Poccun;

- YMETb OIlEpUPOBAThH MOHATHSIMHU: paunoHanbHbIE,
UppalurOHaNbHbIE, 10Ka3aTeNbHbIE, CTCIEHHBIE, JTOrapu()MUIECKHE,
TPUTOHOMETPUUYECKHUE YPABHEHUS U HEPABEHCTBA, UX CHCTEMBI;

- yMeThb ONEpPUpPOBaTh IOHITHAMH: MHOIOTPAaHHUK, CEUYECHHE
MHOTOTpaHHUKA, KyO, Mapajulefenunesn, npu3Ma, IUPaMuia,
¢burypa u MoBepxHOCTh BpalleHMs, LIIIMHIADP, KOHYC, 1ap, cdepa,
ceueHUs (QUrypsl BpalleHHs, IUIOCKOCTb, Kacaromasicst cgepsl,
WIMHAPA, KOHYyCa, MJIOMIAAb MOBEPXHOCTH MUPAMHUJBI, MPHU3MBI,
KOHYCa, IWJIMHApA, IJIoMab cepbl, 00beM KyOa, MPsIMOYT OJIBHOTO
napaenenunena, TMpaMuIbl, IPU3MBbl, LIIMHAPA, KOHYCa, I1apa;
yMEHHE N300pakaTh MHOTOTPaHHUKH M IOBEPXHOCTH BPAILICHUS, UX
CEUEHHS OT DPYKH, C IOMOLIbI0 YEPTEKHBIX HHCTPYMEHTOB U
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OBnajieHe  YHUBEPCAIBHBIMU  PETYISITHBHBIMU
JNEUCTBUSIMHU:

a) caMOOpraHu3aIusI:

- CaMOCTOSITEIBHO OCYIIECTBIATH IMO3HABATEIBHYIO
JIESITEIbHOCTh, BBISBIIATH MPOOJIEMBI, CTaBUTh U

(hopMyIHpoOBaTH coOCTBEHHEIE 3aJ1a4n B
00pa30BaTeNbHON JICATEIIBHOCTH M JKU3HEHHBIX
CUTYaIHsIX;

- CaMOCTOSTEIBHO COCTAaBJIATh IIJIAH PElIeHUs
npoOJieMbl € Y4eTOM HMEIONIMXCS  PECypCOB,
COOCTBEHHBIX BO3MOXKHOCTEH H MPEANIOYTEHHI;

- 1aBaTh OIL[EHKY HOBBIM CHTYAIIHIM;
CHocoO0CTBOBAaTh (HOPMUPOBAHUIO W TIPOSIBIECHHUIO
UPOKOW JPYAWIIMM B Pa3HBIX OOJACTIX 3HAHHIA,
IIOCTOSIHHO TIOBBIIIATh CBOW OOpa3OBaTENbHBIA |
KyJIbTYPHBII YPOBEHb;

0) CaMOKOHTPOJb:

UCIOJIB30BaTh MpUeMbl pediekcuu aIs OLIEHKU
CHTYaIlMH, BEIOOpA BEPHOTO PELICHHS;

- YMETb OLICHHBATh PUCKA H CBOEBPEMEHHO
MIPUHUMATB PEMICHUS 0 UX CHUKEHUIO;

B) SMOITMOHAJGHBIA HWHTEUIEKT, IPEAIIONIarafoIIni
c(hopMHPOBAHHOCTH:

BHYTPEHHEW MOTHBAIUH, BKIIFOUAIOIIEH CTPEMIICHUE
K JOCTIDKEHHIO LEMH W YCIEXy, ONTHMH3M,
MHULMATUBHOCTh, YMEHUE NEMCTBOBATh, UCXOAI M3
CBOHX BO3MOKHOCTEH;

- DMIIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh IMOHHMATh
SMOLIMOHAIIBHOE COCTOSHUE APYTUX, YUUTBIBATH €TO
IIPU OCYIIECTBICHUH KOMMYHMKALUH, CIIOCOOHOCTH
K COUYBCTBHIO U CONEPEKUBAHUIO;

- COLIMAJIbHBIX HaBBIKOB, BKJIIOUAIOIINX CIIOCOOHOCTh
BBICTPAWBaTh OTHOIIEHUS C JPYTMMH JIIOJBMU,
3a00TUTBCS, NPOSBIATH MHTEPEC M pas3peuath
KOH()JIHKTHI

JJIEKTPOHHBIX CPEICTB; YMETh PACIO3HABATh CUMMETPUIO B
IIPOCTPAHCTBE; YMETh PACIIO3HABATh IIPABUIILHBIE MHOTOTPaHHUKH;
- yMETb OIIEPUPOBATh MOHATUSAMU: IPSMOYIOJbHAs CUCTEMA
KOOpJAMHAT, KOOPJAMHATHI TOYKH, BEKTOP, KOOPIMHATHI BEKTOpA,
CKAUIAPHOE IIPOU3BEACHHUE, YroJ MEXAY BEKTOpaMH, CyMMa
BEKTOPOB, NPOU3BEIECHUE BEKTOPA HA YUCIIO; HAXOAUTh C [IOMOILBIO
W3YYEHHBIX (POPMYJI KOOPIUHATHI CEpPEeMHBI OTpPe3Ka, PacCTOsSHHE
MEXIY ABYMSI TOUKAMHU
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OK 04. PaboraTh B KOJJIEKTUBE U

KOMaHJIe, 3¢ PEKTUBHO
B3anMMOJEHCTBOBAThH c
KOJIJIETaMHU, PYKOBOJICTBOM,
KJIMEHTaMH.

TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSTECIFHOCTH U
caMoOIpeeNeHHIO;

-OBJIaJICHUE HAaBBIKAMHU Y4€OHO-UCCIIEA0BATEILCKOM,
MPOEKTHON M COLMAIIBHOM JESATENbHOCTH;
OBnajieHNe YHUBEPCATHHBIMH KOMMYHUKATHBHBIMU
JNIEUCTBUSIMHU:

0) coBMecCTHas JACATEIbHOCTD:

- TOHHWMAaTh ¥ WCIOJNB30BATh IPEUMYIIECTBA
KOMaH/IHOW Y MHAWBUIYaJIbHON paboTHI;

- TNPUHUMATH TIETd COBMECTHOH JEATEIHHOCTH,
OpPTaHU30BEIBATH M KOOPAUHHUPOBATH JCHCTBUS TI0 €€
JIOCTHIKEHUIO: COCTaBJISITh IUTaH  JCHCTBUH,
pacrpeneisaTh polid ¢ YIeTOM MHEHHWH YYaCTHHKOB
00CY»X1aTh Pe3yJIbTaThl COBMECTHOM paOOTHI;

- KOOPAWMHUPOBATH U BBIMOITHATH pabOTy B YCIOBUSIX
peaNbHOr0, BUPTYAIbHOTO M KOMOWHUPOBAHHOI'O
B3aNMOJICHCTBHS,

- OCYILECTBJSATH IO3UTUBHOE  CTPATErHMYECKOE
MOBEJCHUE B PA3JIMYHBIX CUTyalUsX, IPOSBIATH
TBOPYECTBO M BOOOpaskeHHE, ObITh HHUITUATUBHBIM.
OBnaseHne  yHUBEPCATBHBIMH  PETyISATUBHBIMH
JEHCTBUSAMU:

T) IIPUHSTHE Ce0s U IPYTUX JIFOJIESH:

- MPUHUMATh MOTHUBBI U apryMEHTHl IPYrUX JIIOACH
[IpY aHAJIU3E PE3YJIBTATOB AESATEIBHOCTH;

- IpU3HABaTh CBOE IPaBO U IPABO IPYrUX JIFOAEH Ha
OILIHMOKH;

- pa3BUBaTh CIIOCOOHOCTh TOHUMATh MHUP C TTO3UIUH
JIpYroro 4enoBeKa

- YMEThb OIIEPUPOBATH MOHATHUSAMMU: CIy4aWHBIN OIBIT U CIydyalHOE
COOBITHE, BEPOSITHOCTH CIyYalHOTO COOBITHS; YMETb BBIYUCIATDH
BEPOSITHOCTE  C  HUCIONB30BAHWEM  TIpadUuecKHX  METOIOB;
OPUMEHATH (OPMYNBI CIOXKECHUS W YMHOXXEHHUS BEPOSTHOCTEH,
KOMOMHaTOpHBIE (akTel W (QOpMyNBl TpPH peHIeHHH 3a/ady;
OLICHMBATh BEPOSTHOCTH PEANTBHBIX COOBITHIA; 3HAKOMCTBO CO
CIlyYallHBIMH  BEIIMYMHAMW, yMEHHE TIPUBOJHUTH IPUMEPHI
OpOsIBIICHUsT  3aKOHA  OOJBIIMX YHCEl B  MPHPOAHBIX U
OOIIECTBEHHBIX SIBJICHHIX;

- yMeThb CBOOOJHO ONEPHPOBATH MOHSATHSIMHU: CTENEHb C IEIbIM
nokaszarelieM, KOpEeHb HaTypaJbHOW CTENeHH, CTENeHb C
palMoOHAJBHBIM  TIOKa3aTelneM, CTeleHb C  JIeHCTBUTEIbHBIM
(BeILIeCTBEHHBIM) MOKA3aTelIeM, JIOTapU(M YUCIa, CHHYC, KOCHHYC
Y TaHTEHC MTPOU3BOJIBHOTO YHCIIA;

- yMeThb CBOOOJHO ONEPHPOBATH TMOHATHAMHU: TpaduK (YHKIUH,
oOpaTHass (YHKLHMsS, KOMIO3UIUA (PYHKIUH, JTUHEHHAS (YHKIIHS,

KBaJpaTHYHass  (QYHKIUS, CTENeHHas (QYHKIHS C  [EIbIM
MOKaszaTejaeM,  TPHUTOHOMETpHYeCKHe  (YHKIIMH,  OOpaTHBIC
TPUTOHOMETPHUYECKUE byHKITUH, noKasaTenbHas u

norapudmuyeckass QYHKIMH, YMETh CTPOMTh Ipaduku (QyHKIUH,
BEITIONHATH TTpeoOpa3oBanus rpadukoB QyHKITHIA,

- YMETb UCIIONH30BaTh IpauKu GYHKIUHA JJIs1 H3YUSHHS TPOIIECCOB
W 3aBUCHMOCTEH TIpU peIIeHWH 3a7ad W3 JPYrux Y4eOHBIX
NpeJMETOB W W3 PEaNbHOW JKHM3HHW; BBIpaXaTh (opMyiaMu
3aBHCUMOCTH MEXTy BETHYHMHAMU;

- CBOOOJHO ONEPUPOBATH MOHATHUSMH: YCTHOCTh (QYHKI[HH,
NEPUOMIHOCTD GbyHKIUY, OrPaHUYCHHOCTh (byHKIUY,
MOHOTOHHOCTh (DYHKIIHH, JKCTpeMyM (YHKIMH, HauOoIbIlee U
HavMeHbIllee 3HAYeHHs (YHKIMA HA TPOMEKYTKE, YMETh
MPOBOUTH HCCICAOBAHUE QYHKIUH;

- YMETh UCIOB30BaTh CBOWCTBA U rpaduKu PYHKIIMH s pEelIeHUs
ypaBHEHUH, HEPABEHCTB M 3ajlay C MapaMmeTpamMH; HU300pakaTh Ha
KOODJIMHATHON TUTOCKOCTH MHOXKECTBA PEIICHUH YpaBHEHHH,
HEPABEHCTB W UX CHCTEM
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OK 05 OcymiecTBiATh YCTHYIO U

MHUCbMCHHYIO KOMMYHUKAIIUIO
Ha TOCYJapCTBEHHOM SI3bIKE C
y4EeTOM oco0eHHOoCTeH

COLMAJBHOTO U  KYJBTYPHOTO
KOHTEKCTa

B obnacTi 5¢TeTHYECKOr0 BOCITUTAHUS:

- OCTETHYECKOE OTHOIIEHHE K MHPY, BKIIOUYas
3CTeTHKY ObITa, HAYYHOr0O MW  TEXHUYECKOTO
TBOPUYECTBA, CIOPTa, TPyAa W OOMIECTBEHHBIX
OTHOIIICHUH;

- CHOCO6HOCTB BOCHpI/IHI/IMaTb pa3.HI/IT-IHI)Ie BHU/bI
I/ICKYCCTBa, TpaIII/IHI/H/I 158 TBOp‘IeCTBO CBOCro u ,Z[pyTI/IX
HApOJOB, OIIYIIATh 3MOIMOHAIBHOE BO3CHCTBHE
HCKYCCTBa;

- Y6e)KIleHHOCTB B 3HAYUMOCTU JIA JIUYHOCTHU U
00IIIecTBa OTEYECTBEHHOTO U MHPOBOT'O MCKYCCTBA,
STHUYCCKHUX Ky.HBTypHBIX Tpa)II/II_[I/Iﬁ 158 HapOJIHOFO

TBOPYECTBA;
- TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHAAX
HWCKYyCCTBa, CTpPEMJICHWE TIPOSIBIATH  KadecTBa

TBOPYECKON JTMYHOCTH;

OBnaseHne YHUBEPCATBHBIMH KOMMYHHUKATHBHBIMH
JEUCTBUSAMM:

a) obmIeHue:

- OCYIIECCTBJIATh KOMMYHHKAIIMM BO BceX cdepax
JKU3HU;

- pacro3HaBaTh HeBepOaJbHBIE CPEICTBA OOIICHUS,
[IOHMMATh  3HAa4eHWE  COIMAIBHBIX  3HAKOB,
pacro3HaBaTh MPEAIOCHUTKA KOH(JIMKTHBIX
CUTYaIluil ¥ CMATYATh KOH(DITUKTHL,

- pa3BepHYTO W JIOTUYHO M3JaraTh CBOK TOYKY
3pEeHVsI C UCIIOTB30BAHHIEM SI3BIKOBBIX CPEICTB

- YMETh OIEPUPOBATH IOHITUIMHU: CpEIAHEE apU(PMETHUYECKOE,
MeJMaHa, HauOoNblllee W HAaWMEHBIICES 3HAUCHHUS, pa3Max,
JCTIEpCHsl, CTAHJAPTHOE OTKJIOHEHHE YMCIIOBOrO Ha0Opa; yMeHHe
W3BJIEKaTh, HHTEPIPETUPOBATh MH(POpMAIHIO, MPEICTABICHHYIO B
Ta0yMIax, Ha JuarpaMmax, rpadukax, OTPaKarollyl0 CBOWCTBa
peaybHBIX MPOILIECCOB W SIBJICHUI; MPEACTaBIATh WHPOPMAIUIO C
MOMOIIBI0 TAONHI] W JUarpaMM; HCCIIEA0BATh CTATHUCTUYECKUE
JaHHBIC, B TOM YHCJIC C IPUMCHCHUEM rpa(bnqecm/lx METOO0B N
SJIEKTPOHHBIX CPENICTB;

- YMCThb OICPpHUPOBATH NOHATHUAMHU: TOYKa, IIpAMas, I1IJIOCKOCTb,
IIPOCTPAHCTBO, JABYIPAHHBIA YIOJI, CKPEIIMBANOUIMECS IPSIMBIE,
MapauiICIbHOCTh U HNEPIICHAUKYIIAPHOCTL IMPAMBIX U HHOCKOCTeP’I,
YO MEXKAY MPSMBIMH, YIOJd MEXIY NPSIMOH U IUIOCKOCTBIO, YIoJl
MCKIOY IIUIOCKOCTAMH, PpaCCTOAHHUE OT TOYKHM OO0 IIJIIOCKOCTH,
pacCToOAHNE MEXAY MPAMBIMU, PACCTOSIHNUEC MEK Y IJTOCKOCTAMU,

- YMETh HCIONB30BaTh MPH PEIICHUH 337a4 U3y4deHHbIe (akThl U
TEOpPEMBI TIAHUMETPUW; YMEHHE OIICHHWBATh pa3Mepbl O0OBEKTOB
OKPY’KaroIIero Mupa

OK 06. ITposiBIIATh rpask1aHCKO-

- OCO3HaHHWE  OOyJaIUMHCSI  POCCHICKON

- YMEThb OIEpUPOBATH MOHATUSMH: IHPSAMOYIONbHAs CHUCTEMa

MATPUOTHYECKYIO MO3ULMIO, | TPa)kIaHCKOH MACHTHYHOCTH; KOOpJMHAT, KOOPAMHATHl TOYKH, BEKTOP, KOOPIMHATHI BEKTOPA,
JEeMOHCTPUPOBATh OCO3HAHHOE | - IIeJICHANPABICHHOE Pa3BUTUE BHYTPEHHEH TO3ULIUT CKaJIIPHOE TIPOU3BEACHUE, YIrOJ MEXKIy BEKTOpaMH, CyMMa
MOBEJICHUE Ha OCHOBE | JIMYHOCTH Ha OCHOBE JTyXOBHO-HPaBCTBEHHBIX BEKTOPOB, IPOM3BEIECHIE BEKTOPA HA YUCIIO; HAXOAUTH C IIOMOIIbI0
TPaJULUOHHBIX HeHHocTed HapomoB  Poccuiickoit  denpepanumy, M3y4YEHHBIX (POPMYJI KOOPAMHATHI CEpEeMHbI OTPE3Ka, PacCTOSHHE
00ILIeUEIOBEUECKIX LIEHHOCTEH, | HCTOPHYECKHX u HaIMOHAJIBHO-KYJIBTYPHBIX MEXKAY IBYMS TOUKAMU;

MPUMEHSTh CTaHAAPTHI | TpaauLuil, (OPMUPOBAHWE CHUCTEMBl 3HAYMMBIX -yMETh BBIOMpaTh MOAXOISAIIUN M3YYEHHBIH METOH JUIsl peLIeHus
AHTUKOPPYNLIUOHHOTO LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, 3aJlauu, Paclo3HaBaTh MaTeMaTH4YecKue (hakThl U MaTEMAaTHYECKHE
MTOBEJICHUSI. AHTHKOPPYNIIHOHHOTO MHUPOBO33pEHHS], MOJIETIM B NPUPOJIHBIX M OOIIECTBEHHBIX SBJICHUSX, B UCKYCCTBE;
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MIPaBOCO3HAHMS, 9KOJIOTUYECKOI KYJbTYpHI,
CHOCO6HOCTI/I CTaBUTHh LCIU U CTPOUTH KU3HCHHBIC
[JIaHBI;

B yactu rpaxnaHCcKoOro BOCIUTAaHUSA:

- O0CO3HaHHWE€ CBOMX KOHCTUTYLIIMOHHBLIX IIpaB H
00s13aHHOCTEH, yBa)KEHNE 3aKOHA W IIPABOIIOPSIIKA;

= IIPUHATUC TpaaAuIIUOHHBIX HallMOHAJIBHBIX,
0011Ie9eTOBeUECKIX TYMaHHCTHYECKUX u
JIEMOKpPATHYECKUX 1IEHHOCTEH;

= T'OTOBHOCTH MIPOTHUBOCTOATH naeojI0ruu
IKCTPEMHU3MA, HaIMOHAIN3MA, kceHodobuw,
JUCKpUMUHAIIUKU 10 COLIHAJIBHBIM, PCIUTHUO3HBIM,
pacoBbIM, HAITMOHAJIBHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTU COBMECTHYIO ACATCIIBHOCTH B
WHTEepecax TpakJJaHCKOTo OOIIECTBa, y4aCTBOBATh B
caMOyTIpaBJICHUN B 0011e00pa3oBaTENbHON
OpTaHM3AINU U JIETCKO-IOHOMIECKUX OpTaHU3aIHsIX;
- yMEHHE B3aUMOJECHCTBOBATh C COIMATBHBIMH
WHCTUTYTAaMH B COOTBETCTBHU C UX (QYHKIUSAMH U
Ha3HaYCHHUEM;

- TOTOBHOCTb K TIyMaHUTApPHOM M BOJIOHTEPCKOH
TeSITeTHHOCTH;

MMaTPUOTHYECKOTO BOCTIUTAHHUS:

- chOpMHUPOBAHHOCTh POCCHHCKOW TpakTaHCKOH
WISHTUYHOCTH, TAaTPHOTH3MA, YBAXEHHUS K CBOEMY
Hapony, 4yBCTBa OTBETCTBEHHOCTH meper PonuHol,
rOpAOCTH 3a CBOU Kpail, cBoro PoauHy, cBOH SI3bIK U
KYJIBTYpY, MIPOILIOe " HacTosIIee
MHOTOHAIIMOHAIEHOTO Hapona Poccuu;

- IIEHHOCTHOE OTHOIIEHWE K TOCYIapCTBEHHBIM
CUMBOIIAM,  HCTOPUYECKOMY W  TIPUPOJHOMY
HAcJequio, MaMATHUKaM, TpPaJUIHUsIM HapOJOB
Poccun, noctmkenusim Poccun B Hayke, UCKYCCTBE,
CHOPTE, TEXHOJIOTHSIX U TPY/IE;

YMEHHE TMPUBOAUTH IPUMEPHl MaTEeMaTU4YeCKUX  OTKPBITUH
POCCHMCKONH U MMUPOBOM MaTeMaTUYECKOW HAYKH.

- YMEThb OIIEPUPOBATH MOHATHUSAMMU: CIy4aWHBIN OIBIT U CIy4yalHOE
COOBITHE, BEPOSITHOCTH CIYYaHOTO COOBITHS; YMEThb BBIYUCIATH
BEPOSITHOCTE  C  HUCIONB30BAHWEM  TIpadUuecKHX  METOIOB;
NPUMEHATh (DOPMYNBI CIIOXKEHUST W YMHOXEHUS BEPOSATHOCTEH,
KOMOMHATOpHBIE (akTel W (QOpMYNBl TpH pelIeHHH 3a/1ad;
OLICHMBATh BEPOSTHOCTH PEATBbHBIX COOBITHI, 3HAKOMCTBO CO
CIy4alHbIMH  BEJTMYMHAMH; yMEHHE TPUBOAUTH  IPHUMEPHI
OpOsIBIICHUsT  3aKOHA  OOJBIIMX YHCEl B  MPHPOAHBIX U
OOII[ECTBEHHBIX SBJICHUSIX
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- uaeliHas yOSKICHHOCTh, TOTOBHOCTD K CITY)KCHUIO
n 3ammre OredecTBa, OTBETCTBEHHOCTH 3a €ro

cyan0y;

OCBOCHHBIE ~ OOyYarOIUMHCS  MEKIIPEAMETHBIC
NOHSTHS W YHUBEpCAJIbHBIC Yy4YeOHBIC JEHCTBUS
(perynatuBHbIe, Mo3HaBaTeIbHbIE,
KOMMYHUKaTHBHBIE);

- CIIOCOOHOCTE MX MCITONB30BAHUS B I03HABATEILHOMN

U COIHAIBbHONW  MpaKTHKE, TOTOBHOCTH K
CaMOCTOSITEIIEHOMY ITAHUPOBAHUTO "
OCYILECTBIICHUIO y4eOHOMH JIeSITeILHOCTH,
OpraHm3aliMd  y4e0HOro  COTpyAHHYECTBA  C

IIeaaror utdyeCKuMu paGOTHI/IKaMI/I " CBEPCTHUKAMMU, K
YYaCTHIO B IIOCTPOEHUH WHJMBUyaJIbHOU
00pa30BaTeNbHON TPAaeKTOPHH;

- OBIIJICHN € HaBBIKAMU Y4€OHO-HMICCIIE0BATENBCKOM,
MPOEKTHON U COIMAILHOU JI€ITEIbHOCTU

OK 07. CopneiicTBoBaTh
COXpPaHEHUIO OKp Yy Karolen
Cpelbl,  pecypcocOepeKeHuIo,
3 PeKTUBHO  ACHCTBOBATH B

‘IpCSBH‘I&ﬁHHX CUTYyalUAX.

- He TpPUHUMATh JCHCTBUS, NPUHOCALINE BpeX
OKpY’Kalollen cpee;

- yMeTb MPOTHO3UPOBATH  HEOIATONMPHUSTHEIE
9KOJIOTUYECKHE TIOCIEACTBHS IPEIIPUHIMAEMBIX
JIEWCTBUH, NTPENOTBpAIATh UX;

- pacHpUTh ONBIT JEATENBHOCTH SKOIOTHYECKOU

HATPAaBJICHHOCTH;
- pa3pabaThIBaTh IJIaH PEIIEHUS MPOOIIEMBI C YIETOM
aHanmm3a HAMEFOIIHXCSI MaTepHaTbHBIX u
HEMAaTepUATBHBIX PECYPCOB;

- OCYUICCTBJIATH  IICJICHANPABICHHBIA  TIOMCK
MepeHoca CpeiAcTB W CIOco0OB  JICHCTBHS B

pohecCOHATBHYIO CPELY;

- YMeThb NEPEHOCUTH 3HAHMS B IO3HABATEIBHYIO H
MPAaKTHYECKYIO 00JTaCTH KHU3HEEITEIbHOCTH;

- TIpelyiaraTb HOBBIE NMPOEKTHI, OLCHUBATH HJIEH C
MIO3UIIMY HOBHU3HBI, OPUTHHAIBHOCTH, TIPAKTUIECKOH
3HAYUMOCTH;

- yMeThb OIEpUPOBaTh IOHATUAMH: (QYHKLMs, HelpepbIBHAA
(GyHKUIMSA, IPON3BOAHAS, IEPBOOOPA3HAs, ONPEIeTICHHBIN HHTErPa;
YMETh  HaxXOIUTh TPOM3BOAHBIC  AIIEMEHTAPHBIX  (YHKIHH,
UCIIONIB3YsI CIPABOYHBIC MaTepHajbl; UCCICAOBATh B MPOCTEHIINX
ciryyasix (yHKIMH Ha MOHOTOHHOCTb, HAaXOAWUTh HAWOOJBIINE U
HauMeEHbIINe 3HaueHNUs (YHKIUI; CTPOUTH TPa(UKU MHOTOWICHOB
C HCIONB30BAaHWEM almapara MaTeMaTHYeCKOrO0  aHaJIN3a;
IPUMEHATh HPOM3BOAHYIO INPH PELICHWH 3aJad Ha [JBIDKCHHE;
pelars MPaKTUKO-OPHEHTHPOBAaHHBIC 33a/Jadyd Ha HAHOOJbIINE U
HaVMEHbIINE 3HAYCHUS, HAa HAXOXKIECHUE IIyTH, CKOPOCTH U
YCKOpEHMUS;

- yMETb OIEpUpPOBaTh MHOHSATHUAMHU: IBIKEHHE B IPOCTPAHCTBE,
noAo0Hble (QUIYpbl B NPOCTPAHCTBE;, HCIIOIL30BATh OTHOLICHHUE
wiomaneil nmoBepxHocTell M 00beMOB MNOAOOHBIX GUryp mpu
pellIeHnn 3a/1a4;

- yYME€Tb BBIYUCIATh T'EOMETPUYECKUE BEIMYUHBI (UTMHA, YTOJ,
IoNaab, 00beM, IUIOMAAb MOBEPXHOCTH), UCIIONb3Yys U3YyUEHHBIE
(hopMyJIBI K METOJIBI
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- JaBaTb OIIEHKY HOBBIM CHTYallUsM, BHOCUTH

KOPPEKTHUBBI B JIESITENbHOCTD, OIICHUBATH

COOTBETCTBHE PE3YJIHTATOB LIETSIM
IIK 1.1. IMpoussomuts | ChopMUPOBAHHOCTH MpEACTaBICHUN 0 Brnanenne merogamMu [0Ka3aTelbCTB WU aJITOPUTMOB PELICHUS;
YCTaHOBKY u HAaCTPOWKY | MaTeMAaTHUYECKUX [MOHATHUSAX KaK O BaKHEHIINX YMEHUE UX IMPUMEHATD, POBOJUTH JOKA3aTEIHHBIC PACCYKICHUS B
KOMITOHEHTOB MaTEMaTHIECKUX MOJIETISIX, TTO3BOJISTIOIITUX XOJI€ pelIeHus 3a1a4;
ABTOMATU3UPOBAHHBIX OTHCHIBATH M U3y4aTh Pa3HbIC MPOIIECCHI U SBICHUS; - BIIaJICHUE CTAaHIAPTHBIMU IIPUEMAaMH PEIICHUS PAIlMOHAIBHBIX U

(MH(pOPMAIIMOHHBIX) CHCTEM B
3alUIIEHHOM WCIOJIHEHUH B
COOTBETCTBHU C TPeOOBaHUSIMU

ITIOHUMAaHUEC BO3MOXHOCTH AKCHOMaTHU4YCCKOI'O
IMOCTPOCHUA MATEMATUYCCKUX Teopnﬁ .

HUPPALMOHANIBHBIX, IIOKAa3aTEJbHBbIX, CTEIEHHBIX,
TPUTOHOMETPUYECKUX YPABHEHHM M HEPABEHCTB, HX CUCTEM;
HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOIPaMM, B TOM YMCIIE

9KCILTYyaTallMOHHOM JUTSL TIOWCKA TYTH PEUICHUS ¥ HILTIOCTPAIIMU PEIICHHs ypaBHEHUH U
JOKyMEHTAIIHH. HEpPaBEHCTB;
- c(hOpMHUPOBAHHOCTh TIPENICTABIICHUHA 00 OCHOBHBIX ITOHSITHSX,
UJIesIX U METOJIaX MaTeMaTHIECKOTr0 aHaIh3a.
[K 3.1. OcymectBisath | ChopMUPOBAaHHOCTH MPENCTABIEHUH O MpOIeccax u CdopMupoBaHHOCTh YMEHHUI MOJEIUPOBATH peajibHBIC CHUTYAIIHH,

YCTaHOBKY, MOHTa)X, HACTPOUKY
U TEXHUYECKOE OOCIIy)KUBaHHE
TEXHUYECKUX CPEICTB 3alUThI
nH(pOpMaIMM B COOTBETICTBUH C
TpeOOBaHUIMHU
SKCILTyaTalMOHHON
JOKyMEHTAaLlUH.

SBIICHUSIX, WMEIOIINX BEPOATHOCTHBIM XapakTep, O
CTaTHCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM
Mupe, 00 OCHOBHBIX TIOHSATHSX DJIEMEHTapHOH
TEOPUM  BEPOATHOCTEW; YMEHUM HaXOAUTh U
OLIEHWBATh BEPOSITHOCTH HACTYIJICHUS COOBITUH B
MIPOCTEUIINX MPAKTUIECKUX CUTYAIUSX ¥ OCHOBHEIE
XapaKTePUCTUKH CIyIaiHbIX BEINUIH;

MCCIIEZIOBATh MTOCTPOEHHBIE
MOJIYYEHHBIN pe3ysIbTaT;

- copMUPOBAHHOCTh TPEACTABICHUNA 00 OCHOBHBIX IOHSTHSX
MaTEeMaTHYeCKOr0 aHaliM3a M WX CBOICTBAaX, BIaJicHUE yMEHHEM
XapaKTepu30BaTh TTOBE/ICHUE GbyHKIHIH, WCIIOJIb30BaHHE
MONMYYEHHBIX 3HAaHWH U1 ONWCAaHWA W aHalM3a pPeabHBIX
3aBHCHMOCTEH;

- BJIaJICHUE YMEHUSMHU COCTABIICHUS BEPOATHOCTHBIX MOZENEH 1Mo
YCIIOBHIO 3aJad4dl W BBIYHACICHUS BEPOSTHOCTH HACTYIUICHHUS
COOBITHH, B TOM YHUCIIE C IPUMEHEHHEM (OopMyTT KOMOMHATOPUKHU U
OCHOBHBIX TEOPEM TEOPHUH  BEPOATHOCTEH; HWCCIENOBaHUS
CITy9alHBIX BEIMYHH I10 UX PACTPEIEICHUIO

MOJIEINH, WHTEPIPETUPOBATH
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2.JINYHOCTHBIE Pe3yJabTAThI

B COOTBETCTBUU ¢ DenepatbHBIME pabOYUMH MPOrpaMMaMHy 10 y4eOHBIM IIpeMeTam, 0a30BbIi ypoBeHb, DenepanbHOil 00pa3oBaTeIbHON TPOTPaMMbI

[Tpuka3z MunucrepctBa npocsemienus Poccuiickoit @eneparuu ot 18.05.2023 Ne 371 «O0 yrBepskaennu henepanbHoii 00pa30BaTeIbHON MPOrpaMMBbI

cpenHero o01iero oopa3oBaHus

cpenHero odiero oopaszoBanus» (3aperucrpuporas 12.07.2023 Ne 74228)

MaremaTuka
Ne Hanpagiienue JINYHOCTHBIE pPe3yJIbTaThl
n/n AeSITeJIbHOCTH
1 I'paxmanckoe -chopMHPOBAHHOCTb TPAXKIAHCKON TO3UIMH 00YYAIONIEroCcs KaK aKTHBHOT'O M OTBETCTBEHHOI'O WJICHA
BOCIIHTAHUE POCCHIICKOT'0 00IIIECTBA; MPEACTABICHUE O MATEMATHYECKUX OCHOBAaX (D)YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD,
SIBJICHUH, TIPOLICAYP TPaXKIAHCKOTO 00IIecTBa (BRIOOPHI, OIIPOCH M IPYTO€), YMEHHE B3aUMOJICHCTBOBATE C
COIMATLHBIMI HHCTUTYTAMU B COOTBETCTBUH € MX QYHKIIMSIMH U Ha3HAUCHHEM;
2 ITaTpuoruueckoe -c()OpPMUPOBAHHOCTH POCCUICKON I'PaXAAHCKOW UICHTUYHOCTH, YBKEHUS K NPOLIIOMY U HACTOALLEMY
POCCHICKON MaTeMaTHKH,
BOCTINITAHUE . N N
-IEHHOCTHOE OTHOIIEHHE K TOCTIKEHUSM POCCUACKAX MAaTEMAaTHKOB M POCCHIICKON MaTeMaTHIECKOH IIKOIbI,
-MCNOJIb30BaHME DTUX JOCTIDKEHUH B IPYTHX HAYKaX, TEXHONOTHUSX, c(hepax IKOHOMHUKH.
3 dyxoBHo- -0CO3HAHHUE TyXOBHBIX LIEHHOCTEH POCCUUCKOr0 HapoIa;
HPaBCTBEHHOE
-copMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, HOPM 3TUYECKOTO MMOBEACHHUS; CBA3aHHOTO C MMPAKTHIECKUM
BocTHTanHe MIPUMEHEHNEM TOCTHKEHUH HAYKH U AESTENFHOCTBI0 YIEHOTO,
-0CO3HAHHUe JTMYHOTO BKJIAJa B IIOCTPOEHUE YCTOMYMBOTO OYAYIIEro
4 Ocrernyeckoe -3CTeTHYeCKOe OTHOIIEHUE K MUPY, BKIIFOYAst CTETUKY MaTEeMAaTHYECKIX 3aKOHOMEPHOCTEH, 00hEKTOB, 3a/1a4,
S pelieHuH, paccyX1eHuH, BOCIPUUMYHBOCTh K MATEMATHUECKUM acCleKTaM Pa3JInYHBIX BUJIOB UCKYCCTBA.
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dusuueckoe
BOCIIUTaHHUE,

¢dbopmupoBaHUe

KYJbTYpPBI 340POBbsI
1 SMOILIMOHAJILHOTO

Onarormomy4us

-copMHPOBAHHOCTb YMEHHUS IPUMEHSATh MaTeMaTHUECKHE 3HAHHUS B MHTEpecax 37I0pOBOTr0 B 0e30macHOro o0pasd
JKU3HH, OTBETCTBEHHOE OTHOIICHUE K CBOEMY 3/I0OPOBBIO (310pOBOE MUTAaHUE, COaTaHCUPOBAHHBIN PEXKUM 3aHATHH K
OT/BIXa, peryisipHas pu3ndeckasi akTHBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHKE TIPH 3aHATHUSIX CIIOPTHBHO-
03/I0pPOBUTENBHON JESITETbHOCTHIO

TpynoBoe BocIUTaHUE

-TOTOBHOCTD K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYIOII00He, HHTEPEC K Pa3iuiHbl M chepam
po)eCCUOHAIBHOM EATEIbHOCTH, CBSI3aHHBIM C MATEMATUKON U €€ IPUIIOKCHHUSIMH;

-TOTOBHOCTb K aKTUBHOH JIEITEIHHOCTH TEXHOJOTMUYECKON U COIIMaIbHOM HaIllPaBJIEHHOCTH,

- CIOCOOHOCTD WHUIHUHUPOBATH, INIAHUPOBATE U CAMOCTOATEIIbHO OCYIIECTBJIATE TaKYHO JCATCIbHOCTE, B TOM
YHCJIC B IPOLECCEC N3YUCHUE MATCMaTUKH,

-yMeHHe COBepIIaTh OCO3HAHHBIN BBIOOp OyIymel MpodecCuH 1 Pean30BbIBATH COOCTBEHHBIE JKU3HEHHBIC
IIJIaHBI; TOTOBHOCTH M CTIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOpPa30BaHHUIO Ha MPOTSHKEHNUH BCEH JKM3HH,
TOTOBHOCTH K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTHIECKHUX 3a]]a4 MaTeMaTHIeCKOI HapaBIeHHOCTH

DKOJIOTHYECKOE

BOCIIMTAHHUC

-c(OpMHPOBAHHOCTD DKOJOTHYECKON KyIbTYPHI, TOHUMAHUE BIMSHUS COIHAITBHO- SKOHOMHYECKHUX TPOIIECCOB
Ha COCTOSIHHE TIPHUPOIHON M CONHMAIBHON Cpembl, OCO3HAHHE TI00aIhHOr0 XapaKTepa SKOJOTHYECKHX TIPoOJIeM;
OpHEeHTaHs Ha MPUMEHEHHE MaTeMaTHYeCKWX 3HAaHWW IS pemieHHs 3aa4 B OOJACTH OKPYXAIOMIeW Cpersl
IJIAHKPOBAHHE TIOCTYITKOB M OIEHKH MX BO3MOKHBIX ITOCTIEACTBUN TSI OKPYIKAKO MIEH CPEmpl.

HenHnocTu HAy4yHOTO
MTO3HAHUS

-copMHMPOBAHHOCTb MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHSl HAyKd U
00ILIECTBEHHO! MMPAKTUKU, TOHUMaHNUE MAaTEMaTHUECKOM HaYKH Kak c(epbl YeT0BEUECKOM AEITEIbHOCTH, 3TAIOB
e pa3BUTUS M 3HAYMMOCTH AJISl Pa3sBUTUS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM MAaTEMAaTUKU M MaTeMaTH4YeCKOU
KyJIBTYPOI KaK CpeCTBOM MTO3HAHUS MHPA,

-FT'OTOBHOCTL OCYHICCTBJIATH NPOCKTHYIO U UCCIICAOBATCIILCKYO ACATCIbHOCTD MHAUBUYAJIbHO U B I'PYTIIIIC.
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3. CTpyKkTypa M coJep:xaHue 0011e00pa30BaTEIbLHON TUCHTUIINHBI

3.1. O0beM AUCUMIIMHBI U BUIbI Y4eOHOI padoThl

Bua yueoHoii paboTbl Oobvem 6
yacax*

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 308

B T.4.

OcHoBHOE coep:kaHue 272

BT. U..

TEOpPETHYECKOE 00yUeHue 140

MPaKTUYECKHUE 3aHITH 76

IIpodeccnoHanbHO-OPUEHTHPOBAHHOE COJlepKaHNe (COAepKAHUE 56

NMPUKJIAJTHOTO MOYJIfA)

BT. U..

TEOPETHYECKOE 00yUeHHE 4

MPAKTUYECKHUE 3aHATHS 52

CamocrosiTesibHasi padoTa 20

KoncyabTanuu 4

IIpome:kyTouHasi arTecTanus (IK3aMeH) 12
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3.2. TemaTu4eckuii IVIaH U coepKaHUe TUCHUIIMHBI

Conepmalme yqeﬁﬂoro MaTepHaJia (OCHOBHOC u l'lpO(l)eCCHOHa.TII)HO-

HaumeHoBaHue pa3ae/ioB . O0bem dopmupyemblie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHS, NIPUKJIATHOH
U TeM 4acos KOMIIeTeHI[ U
MOAYJIb (NPH HAJIUYHMH)
1 2 3 4

OcHoBHoOe coJep:kaHue

Pasznea 1. IloBTOpeHune kypca MaTeMaTHKH OCHOBHOM HIKOJIBI 20

Tema 1.1 Coneprxkanue yueOHOTo MaTepuaa

Hens U 3agaun | ba3zoBble 3HaHUS U YMEHHUS [0 MaTEMaTUKE B NPOPECCUOHAIBHON U B TOBCETHEBHOMN

MaTeMaTHKHU IPU OCBOEHUH | 1eATENBHOCTH.

CHEIHAIbHOCTH KombuampoBanHoe 3ansTre 2

Tema 1.2 Conepkanme yaeOHOTO MaTepHasa

Yucna w  BeluMcneHus. | JleicTBUS Ha/ MOJOXHUTEIBHBIMHA U OTPULIATEIILHBIMU YMCIIaMH, OOBIKHOBEHHBIMH U

Beipaxenus U | IECATUYHBIMU JIPOOSMHU.

npeoOpazoBaHus JlelicTBUsI cO cTeneHsaMH, (POPMYIIbI COKPAIIEHHOTO YMHOKCHHS. 2
[IpakTrueckoe 3aHsTHE OK 01, OK 02,

Tewma 1.3. IIpodeccnonabHO-OPHMEHTHPOBAHHOE CO/IePKaAHUE (COMePKAHUE PUKJIATHOTO OK 03, OK 04,

['eomeTpust Ha IIOCKOCTH | MOYJIs1) OK 05, OK 06,
Bunel minockux Guryp v ux miomais. OK 07
[IpakTHKO-OpUEHTUPOBAHHBIE 33Ja4l B Kypce T€OMETPUHU Ha IIIOCKOCTH 2 IIK1.1, 11K 3.1
[IpakTuueckoe 3aHsiTHE

Tema 1.4 Copepxanue yueOHOTro MaTepuala

IIpouenTHbIe BE1uKCaeHUs | [IpocThie MPOIEHTHI, pa3HbIE CIOCOOBI UX BhIYUCIEHUS. CI0XKHBIE TPOIICHTHI
[IpakTuueckoe 3aHsiTHE 4

Tema 1.5 CogepxaHue yueOHOTO MaTepuana

VYpaBHeHMs U HEpaBeHCTBa | JInHelHbIe, KBaJIpaTHbIE, TPOOHO-TMHEHHbIE YpaBHEHUS U HEPABEHCTBA
[IpakTuueckoe 3aHsiTHE 2

Tema 1.6

ConepxaHue yueOHOTO MaTepualia
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Cuctembl ypaBHeHHH u | CrOCOOBI pelIeHus] CUCTeM JIMHEWHBIX ypaBHeHHH. [lonsatus: marpuna 2x2 u 3x3,
HEPABEHCTB onpenenurtens marpuipl. Merton I'aycca. CucteMbl HENMHEHWHBIX YypaBHEHUM. 6
CucreMbl HEpaBEHCTB
KoMOuHupoBaHHOE 3aHITHE
Tema 1.7 ConepxaHue yaeOHOTO MaTepralia
BxoaHo KOHTPOJIb Borunicnenuss u npeoOpa3oBaHMs. YpaBHEHHMs] W HEpaBeHCTBA. l'eomeTpus Ha
MIJIOCKOCTH 2
KonTponbnas padora Nel
Paznea 2. [Ipsimble ¥ NJIOCKOCTH B POCTPAHCTBE 16
Tewma 2.1. Conepxkanue yueOHOTo MaTepuasa
OcHOBHBIE nouaTus | [Ipeamer crepeomerpun. OCHOBHBIE TOHATUS (TOYKa, MpsiMasi, IUIOCKOCTb,
CTEepEOMETPUH. npoctpaHcTBo).  OcHOBHblIE — akCcMOMBI  cTepeomerpuu. llepecekaromuecs, 2
PacnionokeHne NpsAMBIX W | mapajuielbHble HW  CKpEIIMBAMOIIuecs  mpsmMble. [Ipu3Hak ©W  CBOWMCTBO
IJI0CKOCTEM CKpEeIIMBAIOIIUXCS MPAMBIX. OCHOBHBIE MPOCTPAHCTBEHHbIE (DUTYPHI.
KombOuampoBanHoe 3aHsTHE
Tema 2.2. Coneprkanue yaeOHOTo MaTepuasa
[TapamnensHOCTs NpsAMBIX, | [lapamnenpHble mpsMas W IUIockocTh. OmpenencHue. Ilpusnak. CpoiictBa (c
OpsIMOM M INIOCKOCTH, | ToKazateiabcTBOM). IlapamiensHble iockoctu. Onpeaenenue. [Ipusnak. CBolicTBa OK 01, OK 03,
IIJIOCKOCTEMN (c mokazatenbecTBOM). Terpasp u ero anementsl. [lapasienenunesn 1 €ro 3JIeMEHTHI. OK 04, OK 07
CBolicTBa MNPOTUBOIOJOXKHBIX TpaHed MW JAMAroHaJedl  mapasuiesienuIe/a. 4 [IK 1.1, TIK 3.1
[Toctpoenue ceuenuil. Pemienue 3amay.
KomOunupoBanHoe 3aHstue
Tewma 2.3. Copepxanue yueOHOTro MaTepuala
[lepneHMKYIApPHOCTD [lepnengukynspusie npsimbie. llapannensHple npsiMble, NEPHEHOUKYJIAPHBIE K
MPSAIMBIX, PSMOH U iockocTH. [Ipu3Hak nepneHaAuKyaIspHOCTH NPSAMOU U TUNIOCKOCTU. JloKa3aTenbCTBO.
IJIOCKOCTH, TNIOCKOCTEN [lepnengukynssp u HakinoHHas. llepneHnukynspHble miIockocTu. [lpu3Hak
NEPIEHIUKYIAPHOCTHU IIOCKOCTEN. Jloka3aTenbcTBO. PaccTosiHUS B IPOCTPAHCTBE
KombOuHupoBaHHoe 3aHsTHe 2

Tema 2.4.

ConepxaHue yueOHOTO MaTepualia
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Teopema 0 Tpex | Teopema o Tpex nepneHaukynspax. Jloka3aTenbCTBO. YTrosl MExXAy HpsSAMOW M
HepIEeHIUKYIIsIpax IJIOCKOCTBIO. YTOJI MEXY IJIOCKOCTSAMHU 2
KombunupoBanHoe 3anstue
Tema 2.5. IIpogeccuonaibLHO-OpHEHTHPOBAHHOE COJlep:KaHue (coAepKaHue TPUKJIAJTHOI0
[TapannensHele, MOYJis1)
NIEepIEeHIUKYIIIPHBIE, AxcuoMbl  crepeoMmeTpuu. lleprneHAUKYISIpHOCT, NpPSAMOM M IUIOCKOCTH,
CKPEIIMBAIOIINECS MIPSMBIE | MAPAIIICIIBHOCTh JIBYX MPSIMBIX, NEePIEeHIUKYISIPHBIX MJIOCKOCTH, 4
MEPIEeHIUKYIIPHOCTD IJIOCKOCTEN
[IpakTrueckoe 3aHsATHE
Tewma 2.6. Coneprxkanue yueOHOTo MaTepuaa
Pemenne 3anau. IIpsmele u | Pacnionoxenne NpsSMBIX M IJIOCKOCTEH B MpOCTpaHCTBE. [leprneHauKyIsIpHOCTh |
IJIOCKOCTHU B IIPOCTPAHCTBE | MapajuiebHOCTh IPSIMBIX U TUIOCKOCTeH. CKpeluBaroniecs npsmMple
KonTtponbHas pabota No2 2
Pa3nen 3. KoopauHaThbl 1 BEKTOPBI 12
Tema 3.1 Coneprkanue yaeOHOTO MaTepuasa
JlekapTOBBI KOOpAMHATHI B | JleKapTOBBI KOOPAWHATHI B TPOCTpaHCTBe. [IpocTeiimue 3agadn B KOOpIHMHATAX. OK 02, OK 03,
npocrpadcTse. PaccrosiHue | PaccTosHIE MeX/Ty JBYyMS TOUKAMH, KOOPIMHATHI CEPEIMHBI OTPe3Ka 2 OK 04, OK 07
MOXKIYy JBYMs TOYKaMHU. | KoMOMHMPOBAHHOE 3aHITHE IIK 1.1, TIK 3.1
Koopaunatel  cepenuHbl
OTpe3Ka
Tema 3.2 Coneprkanue yaeOHOro MaTepuasa
Bekropel B npoctpancTse. | BekTopsl B mpoctpancTBe. ClOKEHUE U BEHIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPa
Yron Mmexay BekTopamu. | Ha uucio. Kommnanapueie BekTopbl. CKaJsipHOE MPOU3BEACHHUE BEKTOPOB.
CkansgpHoe mnpousBeleHHE | PaznoxeHne BEKTOpa Mo TPeM HEKOMIUTAHAPHBIM BeKTOpaMm. KoopauHaThl BEKTODA,
BEKTOPOB CKaJISIPHOE NPOU3BEACHUE BEKTOPOB B KOOPAMHATAX, YrOJI MEKIY BEKTOPAMH, YTOJ 4
MEXy MPSIMON M TUIOCKOCTBIO, YTOJI MEKIY INIOCKOCTSMH. Y pPaBHEHUE MIJIOCKOCTH.
I'eomeTpuyecknii CMBICI ONIpeAEaUTEN 2X2
Kom06uHupoBaHHoe 3aHsATHE
Tema 3.3 IIpogeccuoHaILHO-OPHEHTHPOBAHHOE COEePKaHHe (CoAepPKaHNe TPUKJIAJTHOIO

MOJYJIst)
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IIpakTuxo-
OPUEHTUPOBAHHBIE 33J1a4U

KoopaunaTtHast mockocTs. Beruncienne paccTOSIHUM M IUIOIIAJEH Ha MJIOCKOCTH.
KonunuecTBeHHbIE pacyeTsl

Ha KoopauHaTHOH | [IpakTHueckoe 3aHsATHE

IIJIOCKOCTH

Tema 3.4 ConepxaHue yaeOHOTO MaTepralia

Pemenne 3aj1a4. | JlekapToBbl KOOpPAMHATHI B IpocTpaHcTBe. Bekropsl B mpoctpancTse. ClioxkeHue u

Koopannats! 1 BEKTOpBI

BBIYMTAHUEC BCKTOPOB. YMHOXEHIE BCKTOpa Ha 4YHCJIO. KOMHJIaHapHBIC BCKTOPBI.

CkansipHoe  Mpou3BEAE€HHE BEKTOpoB. PasnmokeHue BekTopa 1O  TpeMm

HEKOMIUTaHapHbIM BekTopam. IIpocrelimue 3amaunm B koopauHarax. KoopauHatsl
BEKTOpA, pACCTOSIHUE MEXKIY TOUKAMH, KOOPAUHATHI CEPEIMHBI OTPE3Ka, CKaISIPHOE

MIPOU3BEACHNE BEKTOPOB B KOOpAMHATAX, YroJl MEXIy BEKTOpamH, yroyl MEXIy 2

MPSIMOM U TJIOCKOCTBIO, YTOJI MEKY TUIOCKOCTSIMU

KontponbHas padota Ne3
Paszpnen 4. OcHoBbl TpUrOHOMeTpHH. TpUroHOoOMeTpryecKue PyHKIHMHU 34
Tema 4.1 Coneprkanue yaeOHOT0 MaTepuasa
TpuroHomerpuyeckue Pagnannas mepa yria. [ToBopoT Touku BOKpyr Haudaja koopauHaT. OnpenerneHue
(GYHKIIMM TPOM3BOJIBHOTO | CHHYCA, KOCHHYCA, TAHT€HCA W KOTAHTeHCa. 3HAKH CHHYCA, KOCHHYCA, TaHreHCa U 2
yria, yucna. PanguanHas ¥ | KoTaHTeHCa MO YeTBEPTSM. 3aBUCUMOCTh MEXKTy CHHYCOM, KOCHHYCOM, TAHT'€HCOM H
rpaaycHas Mepa yria KOTaHI'€HCOM OJIHOTO M TOTO K€ yria

KomOunupoBanHoe 3anstue OK 01, OK 02,
Tema 4.2 Coneprkanue yaeOHOTo MaTepuasa OK 03, OK 04,
OcHoBHbIE Tpuronomerpuueckue ToxaecTBa. CuHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC YIJIOB O U OK 05. OK 06
TPUTOHOMETPUYECKHUE - o.. DopMyIbl IPUBEICHUSA 2 OI,< 07 ’
TOXACCTBA. KomOunupoBanHoe 3aHstue IIK 1.1, TIK 3.1
@opMyIibl TPUBEACHUS
Tema 4.3 Copneprxanue yueOHOTO MaTepuana
Cunyc, kocuHyc, TaHrenc | Cymma u pasHocTh cuHycoB. CymMMa M pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC
CYMMBI U Pa3sHOCTU JBYX | ABOWHOro yria. @®opMmynasl mojoBMHHOTO yria. IIpeoOpa3zoBaHus CyMMBbI
yTJIOB TPUTOHOMETPUYECKUX (QYHKIUI B NpPOM3BEACHHUE U MPOU3BEACHUS B CYyMMY. 8

BelpaxkeHne TpUrOHOMETpHYECKMX (YHKIMHA uepe3 TaHIeHC IOJOBHHHOTO
aprymenTa. [IpeoOpa3oBaHus NpoCcTeHIINX TPUTOHOMETPUUECKUX BbIpAKEHUN
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Cunyc u KOCHHYC
JIBOMHOTO yria. @opMyiibl
MOJIOBUHHOTO yIJIa

HpaKTI/I‘-IeCKOG 3aHATUC

Tema 4.4
@yHKIMH, HUX CBOMCTBA.

Conepxanue yaeOHOro MaTepuaia

OO6nacte onpeneneHuss U MHOKECTBO 3Ha4eHUH (yHKUUH. YETHOCTH, HEUETHOCTD,

Crnioco0sr 3aJJaHus | IepUOANYHOCTh (QyHKIMH. CrocoObI 3aaanus GyHKINI

GbyHKIMNA KoMOMHUPOBAHHOE 3aHATHE

Tema 4.5 Coneprxkanue yueOHOTo MaTepuaa

Tpuronomerpuyeckne OO6nacth ompeneneHuss U MHOXECTBO 3HAYCHUN TPUTOHOMETPUYECKUX (YHKIIHM.

(GyHKIMM, UX CBOMCTBA H

YETHOCTH, HEUETHOCTD, IEPUOJUYHOCTh TPUTOHOMETpHUECKUX (QyHKIuH. CBOlCTBa

rpaduxu U rpaduku QyHKIUN y = Ccos X, y =sin X, y =tg X, y = ctg X.
KomMOunupoBanHoe 3aHdTHE.
Tema 4.6 Conepkanue yaeOHOTO MaTepHaa
[IpeobpazoBanue Cxxarue u pacTshKeHHe TpaQuKOB TPUTOHOMETPUUECKUX () YHKITHM.
rpauKoB [IpeobOpazoBanue rpaduKoB TPUTOHOMETPUUECKUX (HYHKITUMA
TPUTOHOMETPUICCKHUX [IpakTnueckoe 3anATHE
byHKINN
Tema 4.7 IIpodeccnonabHO-OPHEHTHPOBAHHOE CO/IEPKAHUE (COMePKAHUE PUKIIATHOTO
Omucanune MO/1YJIfA)
MIPOU3BOICTBEHHBIX Hcnonb3oBaHnue CBONCTB TPUTOHOMETPUYECKUX (PYHKUMNA B MPO(EeCcCHOHATBHBIX

MPOIIECCOB €  MOMOIIBIO
rpadukoB QyHKUIUN

3aJadax

HpaKTI/I‘ICCKOC 3aHATUC

Tema 4.8 Cogepxanue yueOHOTo MaTepuala
OO6patHble OO6patHble Tpuronomerpuueckue Gpynkuuu. Mx cBoiictBa u rpaduku
TPUTOHOMETPUYECKHE
Kom0OuHupoBaHHoe 3aHsTHE
GbyHKIIH
Tema 4.9 Copneprxanue yueOHOTO MaTepuana
Tpuronomerpuueckue VYpaBHeHHe cos X = a. YpaBHEHHUE Sin X = a. YpaBHEHHe tg X = a, ctg X = a. Pemenue

YpaBHCHHA U HCPABCHCTBA

TPUTOHOMCTPHUYICCKUX ypaBHeHHf/'I OCHOBHBIX THIIOB: Ipo cTeHIne
TPUTOHOMCTPUYCCKHUEC YpPABHCHUA, CBOJAINHUECA K KBaJApaTHBIM, pPCHIACMbIC
PAa3JI0KCHUEM Ha MHOKHUTCIIN, OAHOPOJHBIC.
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[Ipocrenmme TPUrOHOMETPUYECKHUE HEPABEHCTBA

KombOunupoBanHoe 3ansarue.

Tema 4.10 ConepxaHue yueOHOTO MaTepralia

Cucremsl CucreMbl IPOCTEUIINX TPUTOHOMETPUYECKUX YPAaBHEHUN 4

TPUTOHOMETPUICCKHIX [IpakTudeckoe 3aHsATHE

ypaBHEHUH

Tema 4.11 Conepxkanue yueOHOTo MaTepuasa

Pemienne 3amay. ocHoBEHI | [IpeoOpa3oBanue TPUTOHOMETPUUYECKUX BBIPQKECHUI. Pemenne

TPUTOHOMETPHH. TPUTOHOMETPUUECKUX YPAaBHEHHUH M HEPABEHCTB B TOM YHCJE C HCIOJIb30BAaHUEM 2

Tpuronomerpuueckue CBOMCTB (PyHKLUH.

Gynxunm Konrponsras pa6ora Ne5

Paznen 5. KomniekcHble yncia 8

Tema 5.1 Coneprkanue yaeOHOTO MaTepHaa OK 01, OK 02,

KommuiekcHeie uncna [Tonarne kommiekcHoro uwncna. ConpspkeHHbIE KOMILIEKCHBIE YHCIIA, MOAYNb H OK 03, OK 04,
apryMEeHT KOMIUIEKCHOrOo 4uciaa. Popma 3anucud  KOMIUIEKCHOTO — 4Huclia 4 OK 05, OK 06,
(reoMeTpuyeckas, TpUTOHOMETpHUECKas, anreOpanmdeckas). ApudMeTHuecKue OK 07
e CTBUS C KOMIUIEKCHBIMH YHCIIAMHU IIK 1.1, IIK 3.1
KomMmOunupoBanHoe 3anstue

Tema 5.2 Coneprkanue yaeOHOro MaTepualia

[Ipumenenue BrinosHenue pacueToB ¢ MOMOIIbIO0 KOMITJIEKCHBIX yKcel. [Ipumepbl ucnonp3oBanus

KOMILJIEKCHBIX YHCEN KOMIUIEKCHBIX YHCEI 4

HpaKTI/I‘ICCKOG 3aHATUC

Pa3nen 6. I[lpousBoanas GpyHKuMH, ee MPUMeHeHHE 32

Tema 6.1 Copepxanue yueOHOTro MaTepuala OK 01, OK 02,

Ilonstie  mpousBoAHOM. | OmpeneneHue YMCIOBOM MOCIEA0BATENBHOCTH U CIOCOOBI ee 3amanus. CBolcTBa OK 03, OK 04,

@opmynsl ¥ [paBUJIA | YUCIOBBIX MoclefaoBarensHocTell. OmpeneneHue mMpenena MOCiIeI0BaTeIbHOCTH. OK 05, OK 06,

g depeHInpoBaHUs Borunicnenue  mpepenoB  mocienoBaTenbHocTed.  Ilpemen  dyHkumm - Ha 2 OK 07
6eckoneunoctu. [Ipenen ¢pynkuuu B Touke. [Ipupamienne aprymenra. [Ipupamienue MK 1.1, TIK 3.1

¢byHkuuu. 3amaud, MNOPUBOJSIIME K TOHATHIO Npou3BojaHOW. OrmpeneneHue
MIPOU3BOIHOM. ANTOPUTM OTBICKaHUS IIPOU3BOAHOMN
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KoMOuHupOBaHHOE 3aHITHE

Tema 6.2 ConepxaHue yueOHOTO MaTepralia

[IpousBoHbIE cymmel, | ®opmynst quddepenunpoBanus. [Ipasuna muddepeHpoBanus

pa3sHOCTH IIpou3BeleHus, | IIpakTrueckoe 3aHATHE

4acTHOTO

Tema 6.3 ConepxaHue yaeOHOTO MaTepralia

[IponsBoHbIE Onpenenenue cioxxHoi QyHKUuU. [Ipon3BoaHass TPUrOHOMETPUYECKUX (YHKIUI.
TPUTOHOMETPUUECKUX [IpousBoHas cnoxHON QyHKIMH

¢yukuuil.  IIpousBoanast
CIIOXKHOU (DYHKIIMH

KombunmnpoBanHnoe 3anstuie

Tema 6.4

[Tonsarne 0
HEMpephIBHOCTU (DYHKIUH.
Merona nHTEpBAIOB

Conepxanue yaeOHOTO MaTepuaia

[TonsiTne HenpepriBHOU GyHKIMHU. CBOMCTBA HENPephIBHOM (QyHKIMH. CBSA3b MEXIY
HEMpPEPBIBHOCTBIO U AUPPEepeHIupyeMOCcTbi0 (YHKIMM B TOYKE. AJTOPUTM
pelIeHNs] HepaBEHCTB METOJ0M MHTEPBAJIOB

KombOuampoBanHoe 3aHsTHE

Tema 6.5 Conepkanue yaeOHOT0o MaTepuasa
I'eomeTpuueckmit u | ['eomeTpudecknii CMBICT TPOU3BOJAHON (YHKIIMM — YIJIOBOW KOIPPHUIIUEHT
buzmdecKui CMBICII | KacaTeabHOU K IpaduKy (YHKIHUHU B TOYKE. YpaBHEHHE KacaTeIbHOW K rpaduky
MIPOU3BOIHOM GyHKIMH. ANTOPUTM COCTaBIICHHUS YpaBHEHHUs KacaTelbHOW K rpaduky pyHKUUU
y=f(x)
[IpakTnueckoe 3aHaTue
Tema 6.6 Copepxanue yueOHOTro MaTepuala
Ouznyeckuit cMbIcl | Du3udeckuil (MEXaHUYECKH) CMBICT TPOM3BOJHOW — MTHOBEHHAs CKOPOCTh B
MIPOU3BOTHOM B | MOMEHT BpeMeHHU t: v =S’ (t)
npodeccuoHalIbHBIX [IpakTHdeckoe 3aHaTue
3aayax
Tema 6.7 Copneprxanue yueOHOTO MaTepuana

MOHOTOHHOCTh (PYHKITUH.
Touku sxcTpemyma

Bospacranne u yObiBaHue (GYHKIMHU, COOTBETCTBME BO3PACTaHMS U YyOBIBaHUS
¢byHKUMU 3HaKy nOpou3BoAHOM. [loHATHE TNPOM3BOAHON BBHICIIEro MOPSJIKA,
COOTBETCTBUE 3HAKa BTOPOH MPOU3BOJIHON BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIMU HA
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OTPE3KE. 33,[[21‘-11/1 Ha MAaKCMUMyM WU MHUHUMYM. Tlonsatue ACHUMIITOTHI, CIIoco0BI UX
OTIpe/ieNieHusl. ANTOPUTM HUCCIeOoBaHMUs (QYHKIHMHM M TOCTpOeHHs ee rpaduka c
MOMOIIIBIO TPOU3BOIHOMN. J{poOHO-IMHEHAs QyHKIUS

KoMOuHupoBaHHOE 3aHITHE

Tema 6.8

Conepixanue ydaeOHOro MaTepuaia

HccnenoBanue GyHKIUA |

HccnenoBanue GpyHKIMM Ha MOHOTOHHOCTB M TIOCTPOEHUE IPa(hUKOB.

MOCTPOEHHE I'papUKOB 2
KomMmOunupoBanHoe 3aHsTue
Tema 6.9 Haubonbmee u | Conepkanue yueOHOTO MaTepuaia
HalMEHbIIIEE 3HayeHus | HaxoxxneHne HauOONbIIEro M HaWMEHBIIEro 3HA4eHUH (YHKIUH, MOCTPOEHHE
byHKIIAN rpadMKOB MHOTOYJICHOB C MCTIOJF30BaHUEM amlapara MaTeMaTHYECKOTO aHaAIH3a 4
[IpakTrueckoe 3aHsTHE
Tema 6.10 IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE COAePKaHUe (CoAepKaHUe TPUKJIIATHOTO
Haxoxnenne MOYJIs1)
ONTUMAaJBHOIO pe3ynbrara | HauMmensiee n HanboJiplliee 3HaUeHHE (PYHKITUU 6
C TIOMOIIBIO TIPOU3BOJHOM | [IpakTHYECKOE 3aHSTHE
B MPAKTUYECKUX 3a7a4ax
Tema 6.11 Conepkanue y4eOHOTO MaTepuasa
Pewrenne 3a1a4. | @opmynsl u npaBuia quddepenunpoanus. Mccnenoanue QyHKIUNA ¢ TOMOIIBIO
IIpounsBosanas ¢pyHKLUY, ee | mpousBoaHON. Hambobliee 1 HaMMEHbIICEe 3HAYEHUS DYHKIHH 2
MIPUMEHCHHE KonTtponsHas padorta Ne6
Pa3zaen 7. MHoOrorpaHHuKH M Tejia BpalleHusl 40
Tema 7.1 Copepxanue yueOHOTro MaTepuala
Bepmunel, peOpa, rpanu | [Tousitue MHOTOrpaHHHKa. Ero sjieMeHTHI: BepiIMHBI, pebpa, rpaHu. JluaroHas. OK 01. OK 02
MHOTOTpaHHUKA CeueHue. Bolnykible 1 HEBBIMYKIIbIE MHOTOI'PAHHUKHI OK 03’ OK 0 4’
, >
KomMOunupoBanHoe 3aHsTHE 2 OK 05, OK 06,
Tema 7.2 Cogepxanue yueOHOTO MaTeprala OK 07
[Ipusma, ee | [lonarue nmpusmel. Ee ocHoBanus u 60koBble TpaHu. Bricota mpusmel. [Ipsmas u MK 1.1, TIK 3.1
COCTaBJISIOLINE, CEYEHHE. | HaKIIOHHas npusMa. [IpaBunbHas npusma. Ee ceuenune
[lpsimast 1 mpaBuiabHas | KoMOMHMPOBAaHHOE 3aHATHE 2
MIPU3MBI
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Tema 7.3 ConepxaHue yueOHOTO MaTepralia

[Tapannenenunen, Ky0. | [Tapajutenenumes, CBOMCTBA MPSIMOYrOJILHOTO mapaienenunena, kyd. CeueHue
Ceuenune KyOa, | Kyba, mapayienenumneaa

napajuiesenune1a [IpakTuueckoe 3aHsTHE

Tema 7.4 ConepxaHue yaeOHOTO MaTepralia

IInpamuna, ee | [Iupamuna u ee anementsl. Ceuenue nupamuabl. [lpaBunbHas nupamuaa. Y ceueHHas

COCTaBJIAIONINE, CEUYCHHE.
[IpaBunbHas UpaMuaa.
VYceueHHas nupamuaa

nupamuaa

KombunmnpoBanHnoe 3anstue

Tema 7.5

Conepxkanue yaeOHOTo MaTepuasa

boxoas u noJiHas | [1nomaas 60KOBOM M MOTHON MOBEPXHOCTH MPU3MBI, THPAMUIbI
ITIOBEPXHOCTH npusmel, | [IpakTudeckoe 3aHATHE

MM PaMHU/IbI

Tema 7.6 Conepkanue yaeOHOTO MaTepHasa

Cummetrpuss B KyoOe,
napauiesienure/e,
npu3Me, TUpaMHJIe

CummeTpusi OTHOCHUTENTBHO TOYKH, MPsAMOH, Tmuiockoctu. CuMmmeTrpusi B KyoOe,
napajuiefienunesae, npusme, nupammuie

KombuampoBanHoe 3aHsTHE

Tema 7.7
[Ipumepsl cummeTpuil B

IIpodeccnonanbHO-OPMEHTHPOBAHHOE CO/IEPKaAHUE (COMePKAHUE PUKJIATHOTO
MO/1YJIfA)

npodeccun CumMeTpus B IPUPOJIE, APXUTEKTYpPE, TEXHHUKE, B OBITY
[TpakTHueckoe 3aHATHE
Tema 7.8 Copneprxanue yueOHOTO MaTepuana
IIpaBusnbHBIE [onsiTue npaBmIIbHOrO MHOTOrpaHHKKa. CBOMCTBA MPAaBUIBHBIX MHOIOI'PAaHHUKOB
MHOI'OTPaHHHUKH, uX | [IpakTudeckoe 3aHsATHE
CBOMCTBA
Tema 7.9 Copneprxanue yueOHOTO MaTepuana
Humusnp, ero | Hunmuuap u ero snemenTsl. CedeHue HuIMHApa (MapajuieIbHOE OCHOBAHUIO U OCH).

COCTaBJIAOIIHC. CeucHue
MUJIIMHApAa

Pa3Beprka nunuHapa

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 7.10
Konyc, ero
cocrapyromnne. Ceuenue

IIpogeccuoHaILHO-OPHEHTHPOBAHHOE COJlepKaHue (coAepKaHue NPUKJIAJTHOI0
MOJY.JIsl)

Kownyc u ero snementsl. CeueHne koHyca (T1apajuieIbHOe OCHOBAHHUIO U ITPOXOIAIIECe

KOHyca yepe3 BEpLINHY), KOHUYECKUE ceueHus. PazBepTka KoHyca
KomOuHMpoBaHHOE 3aHsTHE

Tema 7.11 ConepxaHue yaeOHOTO MaTepralia

VY ceueHHsli KOHYC. | YceueHHbIH koHyC. Ero obpa3syromas u Beicota. CeueHne ycedeHHOro KOHyca

Ceuenue YCEUCHHOTO | KoMOMHMPOBaHHOE 3aHITHE

KOHYyca

Tema 7.12 Conepxkanue yaeOHOTo MaTepuasa

ap u cdepa, ux ceueHus

Map u cdepa. Bzaumuoe pacnosnoxkenue cepsl U miockoctu. CedeHue Iiapa,
cdepbl

KombuampoBanHoe 3ansTre

Tema 7.13

IlouaTtue 06 oO0beMe Tea.
OtHomeHue 00BeMOB
OT0OHBIX TEI

Conepxanue yaeOHOro MaTepuaia

[Tonsatue 06 obwveme Tenma. OObeM Kyba M TPSIMOYTOJBHOTO MapajuiesenuIe/a.
O6bemM mpu3sMbl u  UaUHApa. OTHOIIEHWE OO0BEMOB TMOJOOHBIX  TeJ.
I'eoMeTpuueckuii CMbICI OTIPEACTUTENS 3-TO MOPSAKA

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.14
O6beMbl W IUIOLIAAH
MOBEPXHOCTEH TeN

Copepxanue yueOHOro Marepuaia

O06bembl mupaMu bl U KoHyca. O0bem mmapa. [1nomaaym noBepxHocTel Te

HpaKTI/I‘ICCKOC 3aHATUC

Tema 7.15 Copepxanue yueOHOTo MaTepuala

KomMOunanuu KoMOuHammu reoMeTpuieckux Tei

MHOTOTPDAaHHHUKOB M  Tel | [IpakTHuyecKoe 3aHATHE

BpaIllCHUS

Tema 7.16 Coneprxanue yueOHOTO MaTepuana

I'eomerpuueckue Hcnonbs3oBaHne KOMOMHAIMK MHOTOTPAHHUKOB M TENl BPAICHUS B IMPAKTHKO-

KOM6I/IHaI_[I/II/I Ha IIPAKTUKC

OPUCHTHPOBAHHBIX 3a/Ja4ax

HpaKTI/I‘-IeCKOe 3aHATUC

Tema 7.17

ConepxaHue yueOHOTO MaTepualia
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Pemenue 3agad. | OObEMBI U TUIOIAM TOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BPALICHUS
Mmuororpannukn ¥ tena | KontposbHas padota Ne7 2
BpallleHUS
Pa3nea 8. IlepooOpa3Hasi pyHknuu, ee npuMeHeHne 14
Tema 8.1 ConepxaHue yaeOHOTO MaTepralia OK 01, OK 02.
ITepBooOpa3nas ¢yHKIUH. | 3a7a4a 0O BOCCTAHOBJIEHHH 3aKOHA IBIDKEHHUS 110 M3BECTHOH ckopoctu. IloHsTHe OK 03, OK 04,
[TpaBuna HaXO0XJIEeHUs | uHTerpupoBanus. O3HAKOMJIEHHE C TOHATHEM HHTErpaja U mepBooOpa3sHOM ams OK 05, OK 06,
epBOOOpPa3HbIX ¢yakun y=f(x). Pemenue 3amau Ha cBsi3p MepBOOOpa3sHOW M €€ MPOU3BOJHOM, OK 07
BBIYUCIICHUE TIEpBOOOpa3HON st jgaHHOM ¢yHkiuu. Tabmuma dopmyn s MK 1.1, TIK 3.1
Hax0XJAEeHUs NepBooOpa3HbIX. M3yueHne mpaBuiia BBIYUCICHUS IEPBOOOPAa3HON 2
KombuampoBanHoe 3ansTre
Tema 8.2 Conepkanue yaeOHOTO MaTepHasa
IInomane KpUBOJMHEWHOW | 3amaun, NMPUBOAAIINE K TOHSATHIO OMPENCIICHHOTO HWHTErpaja — O BBIYUCICHUH
Tpalnenuu. @opmyna | mmomaad KPUBOJMHEHHOW Tpamenwd, O TMepeMemeHnr Todkd. [loHsTHe
Herotona — Jleitoauia omnpenenEHHoro nHTerpana. ['eomerpuueckuii U GU3NIECKUN CMBICT OTIPEICTICHHOTO
nnterpana. ®opmyna Herorona— Jleitoauma 2
KombuampoBanHoe 3aHsTHE
Tema 8.3 Coneprkanue yaeOHOro MaTepuaa
Heonpenenennslii u | [loHsATHE HEOIIPEAECTIEHHOTO NHTErpaJla
ONpeETIEHHBIA HHTErpaibl | KoMOMHUPOBaHHOE 3aHSATHE 2
Tema 8.4 Coneprkanue yaeOHOTo MaTepuasa
[Tonsarue 00 | ['eoMeTpUYECKHil CMBICIT ONPEACIIEHHOI0 HHTErpaia
ompeneneHHOM uHTerpane | KoMmOuHupoBaHHOE 3aHATHE 2
KaK IJI0ILA U
KPUBOJIMHEWHOU Tparenuu
Tema 8.5 IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COCPKaHHe (CoAePKaHUE TPHKJIAJTHOIO
OnpeneneHHbli UHTETPAJI B | MOIYJIS)
KU3HU I'eomerpuuecknii cmbica onpenesneHHoro wuHrerpaina. ®opmyna HeroToHa -
JleitOHuma.
Pemenue 3amau Ha mpUMeHEHHE WHTETpalia JUIsl BBIYUCICHUS (PU3NIECKUX BETUYHH
U IJIo1maaen 4
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HpaKTI/I‘-IeCKOG 3aHATUC

Tewma 8.6 ConepxaHue yueOHOTO MaTepralia
Pewrenne 3agad. | [Teppoobpasznas Gpynkuuu. [IpaBuia HaxoxaeHus nepBoodpasueix. Ee mpumenenue
IlepooOpasnas Qynkuny, | Kontponsaas padora Ne8 2
ee IpUMEHEHNe
Pa3nen 9. Crenenu u kopuu. CrenenHas GyHkuus 12
Tema 9.1 Conepxkanue yueOHOTo MaTepuasa
Crenennast  QyHKUus, ee | [Tousitue KOPHSI N-0# CTENEHN M3 JAeHCTBUTENbHOTO yncna. yHkimu y = VX nx
CBOHCTBA cBoiicTBa 1 rpaduxu. CBoNcTBa KOPHS N-Oi CTENEHU

KomOunupoBanHoe 3aHsTue 2
Tema 9.2 Conepkanue yaeOHOTO MaTepuaa
[IpeoGpa3zoBanue [IpeoOpa3oBanHue HppallMOHATBHBIX BBIPAXKEHHM
BLIDOKEHUN C KOPHAMHU N- | KOMOMHHPOBAHHOE 3aHSATHE 2
O# CTeeHn
Tema 9.3 Coneprkanue yaeOHOTo MaTepuasa OK 01. OK 02
CpoiictBa  creneHn ¢ | [ToHsATHE cTENeHU C JIIOOBIM PalMOHAIBHBIM MoKa3zaTeneM. CTeneHHbIe PYHKIINN, HX OK 03: OK 0 4:
paIfHOHaHBHBIM U | CBOMCTBA U rpapuku OK 05, OK 07
NeCTBUTEIbHBIM KomOunupoBanHoe 3anstue 2
MoKa3zaTeasiMu
Tema 9.4 Coneprkanue yaeOHOro MaTepuasa
Pemenue PaBHOCHIIBHOCTB HPpPALIMOHATIBHBIX YPAaBHEHUHN U HEPaBEHCTB. MeTOIbl UX PEIICHHUS.
UppalMOHAIbHBIX Pemenune uppanroHalbHBIX ypaBHEHUI 1 HEPABEHCTB
YPaBHEHHMH U HEPABEHCTB | [IpakTHyeCcKOE 3aHATHE 4
Tema 9.5 Copepxanue yueOHOTro MaTepuala
Crenenu u KOpHHU. | Onpenenenue creneHHOW QyHkiuu. Mcnonp3oBaHue ee CBOWMCTB MPHU PELICHUH
Crenennas GyHKIUSA ypaBHEHUI U HEPABEHCTB 2

KonTtponsHas pabota Ne9
Pazpnen 10. [loka3zaTtenbHass QyHKuHsA 14

Tema 10.1

‘ ConepxaHue yueOHOTO MaTepualia
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[TokazatenpHast QyHkuus, | CTeneHb ¢ MPOM3BOJIBHBIM  JCWCTBUTENBHBIM —TOKaszareneM. Ompenenenue OK 01, OK 02,
ee CBOMCTBA noKa3aTenbHON (PyHKIHMM, ee CBOHCTBA M TpaduK. 3HAKOMCTBO C INPUMEHEHHEM OK 03, OK 04,
nokazaTenbHON (pyHKIMH. Pemenne moka3aTenbHBIX YpaBHEHUH (DYHKIIMOHAIBHO- OK 05, OK 07
rpadM4ecKuM METO/I0M 2
Kom0OuHupoBaHHOE 3aHsTHE
Tema 10.2 ConepxaHue yaeOHOTO MaTepralia
Pemienne rmoxasaTenpHbIX | PermeHne moka3aTeNbHBIX yPaBHEHWH METOJOM YpaBHUBAHHs —TOKa3aTesei,
YPaBHEHMI U HEPABEHCTB | METOJIOM BBEICHHS HOBOW NMEepeMEHHOMU, (QyHKIMOHAIBHO-TPAPUIECKUM METOIOM.
Pemenne nokasarenbHbIX HEPABEHCTB 8
[IpakTueckoe 3aHsATHE
Tema 10.3 Conepkanue yaeOHOTO MaTepHasa
CucreMbl moOKasaTenbHBIX | Pemenue cuctem mokasareabHBIX yYpaBHEHUH
ypaBHEHUU KombuampoBanHoe 3anstrie 2
Tema 10.4 Conepkanue yaeOHOTO MaTepHasa
Pemenue 3a7a4. | PemeHre MOKa3aTeNbHBIX YpPaBHEHMM METOJAOM YpaBHHBAaHMS TOKa3aTelned u
[ToxazaTenbHast yHKIMSA | METOJOM BBEACHHUS HOBOM MepeMeHHOM. Perenne mokasaTe/ibHbIX HEPABEHCTB
Kontposbnas padora NelQ 2
Pa3nen 11. Jlorapudmsl. Jlorapupmudeckasi yHKius 22
Tema 11.1 Coneprkanue yaeOHOro MaTepuasa
Jlorapupm yucna. | Jlorapudm uncna. JlecATUUHBIN 1 HATYPATbHBIN JOTapr(pMBbI, YACTIO €
JlecAaTnaHbIN 1 | KoMOuHMpOBaHHOE 3aHATHE
HaTypaJIbHbIN JorapudMmsl, 2 OK 01, OK 02,
YHUCIIO €
OK 03, OK 04,
Tema 11.2 CopepxaHnue yueOHOTO MaTepuaa OK 05. OK 07
CpoiictBa  norapudmos. | CoiicTBa sjorapudmoB. Oneparius JorapuGpMUPOBAHUSL. K 1 1’ K 3.1
Omnepanus KomMOunupoBanHoe 3aHsTHe 2 o '
norapupMUpOBaHUS
Tema 11.3 CogepxaHnue yueOHOTO MaTepHrala
Jlorapudmuueckas Jlorapudmuueckasi QyHKIUS U €€ CBOHCTBA
¢byHKLMs, ee CBOMCTBA KombOuHupoBaHHoe 3aHsTHE 2
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Tema 11.4

Pewrenne
norapu(pMUIECKUX
YPAaBHEHUN U HEPABEHCTB

Conepxanue yqaeOHOro MaTepuaia

[lonsitue norapudmuyeckoro ypaBHeHus. Omnepamnust NOTEHUUpPOBaHHUA. Tpu
OCHOBHBIX METOJa pEIIeHHs JIOrapu(PMHUUECKUX ypaBHEHHU: (HYHKIHOHAIBHO-
rpaduvecKkuii, METOJ] MOTEHIMPOBAHUS, METOJ| BBEJCHUS HOBOW IEPEMEHHOM.

Jlorapudmuyueckrue HepaBeHCTBA 4
KoMOuHupoBaHHOE 3aHITHE
Tema 11.5 Conepxkanue yueOHOTo MaTepuasa
Cucremsl AJNTOPUTM pelIeHus CUCTEMBbl ypaBHEHHH. PaBHOCHMIIBHOCTH JIOTapU(PMUUECKUX
JorapuPMUIECKuX ypaBHEHUI U HEPABEHCTB
YpaBHEHUU [IpakTrueckoe 3aHsTHE 6
Tema 11.6 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKaHUe (CoAepKaHUe TPUKJIIATHOTO
Jlorapudmbl B mpHUpose U | MOTYJISA)
TEXHHUKE [Ipumenenne norapudpma. Jlorapudmuueckas coupaib B npupone. Ee
MaTeMaTHYeCKHE CBOMCTBA 4
[IpakTrueckoe 3aHsTHE
Tema 11.7 Coneprkanue yaeOHOTo MaTepuaa
Pemenue 3anay. | Jlorapudmuueckas Gynkmnus. Pemenue npocteimmx torapuMUIecKux ypaBHEHUN
Jlorapudmel. KontponbHas padora Nell 2
Jlorapudmuueckas
byHKIUSA
Pa3nen 12. MHoxkecTBa. JjieMeHThI Teopuu rpados 10
Tema 12.1 Copepxanue yueOHOTro MaTepuala
MHoxecTBa [Tonstne muoxectBa. [TonmMuoxkecTBo. Onepanuy ¢ MHOKECTBAMU
KomOunupoBanHoe 3aHstue 2
OK 01, OK 02,
Tema 12.2 IIpodeccuonaIbHO-OPHEHTHPOBAHHOE COAEPKaAHME (COAepPKAHME TPUKJIATHOTO OK 03, OK 04,
Onepanuy ¢ MHOKECTBAMHU | MOIYJIS1) OK 05, OK 07
Onepanuu ¢ MHOKeCTBaMU. Perienne npukiaiHbIX 3a4a4
[IpakTuueckoe 3aHsiTHE 2

Tema 12.3
I'pader

CopnepxaHue yueOHOTO MaTepralia

[onstue rpada. Csa3Hslii rpad, 1epeBo, HUKI rpad Ha MI0CKOCTH
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[IpakTuyeckas pabora

Tema 12.4 ConepxaHue yueOHOTO MaTepralia
Pemenue 3aga4. | Onepauuu ¢ MHOKecTBaMu. ONUCaHUE peasIbHBIX CUTYAi C TIOMOIIBIO MHOYKECTB.
MmuoxectBa, I'padpl u ux | [Ipumenenne rpadoB K pEHICHUIO 33139
[IPUMEHEHHE KontponbHast pabora Nel2 2
Paznen 13. DneMeHTHI KOMOMHATOPHKH, CTATUCTUKHU U TEOPUHU BepPOSATHOCTE 18
Tema 13.1 Conepxkanue yaeOHOTo MaTepuasa
OcHoBHbIE nouaTHs | [lepecTaHOBKH, pa3MelIeHUs], COUETaHUSI.
KOMOMHATOPUKHU 2

KomMOunupoBanHoe 3aHATHE.
Tema 13.2 Conepkanue yaeOHOTO MaTepuaa
Co0biTHE, BEPOATHOCTE | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TE€OpeMbl O BEPOSITHOCTH CYMMbI COOBITHH.
cobbiTHsaA.  CrokeHHWe W | YCIIOBHAas BEPOSTHOCTh. 3aBUCHMbIE W HE3aBUCHMbIC COOBITHS. Teopembl O
YMHOY>KCHHE BEPOATHOCTEN | BEPOSITHOCTH MIPOU3BEICHUS COOBITHH.

2

KombOuampoBanHOE 3aHsTHE
Tema 13.3 IIpodeccnonabHO-OPHEHTHPOBAHHOE CO/IePKaAHUeE (COMepPKAHUE MPUKIIATHOIO OK 01, OK 02,
BepostHOCTB B | MOJYJIAA) OK 03, OK 04,
pohecCHOHATBHBIX OTHOCHUTENBHAsT YacToTa COOBITHSA, CBOMCTBO €€ YCTOMYMBOCTHU. CTaTUCTHYECKOE OK 05, OK 07
3a7a4ax onpezeneHue BeposaTHOCTU. O1ieHKa BEpPOSTHOCTU COOBITHUS K 1.1, TIK 3.1

[IpakTuueckoe 3aHsiTHE 4
Tema 13.4 Copepxanue yueOHOTo MaTepuala
JuckpetHas  ciy4aiiHas | Bugsl cimydaiiHeix BenuuuH. OmnpeneneHue AUCKPETHON ciydailHOW BEJMYMHBL
BEJINYMHA, 3aKOH €¢ | 3aKOH paclpeiesieHuss JUCKPETHOM ciaydyallHOM BenuuuHbl. Ee 4nciioBbie
pacrnpeneneHus XapaKTEePUCTUKU 2

KombOuHupoBaHHoe 3aHsTHe
Tema 13.5 Copneprxanue yueOHOTO MaTepuana
3agaun  MaremaTtndeckol | Bapmanmonnwiii  psa.  Ilomuron wactor u  rucrorpamma. CraTHCTHYECKHE
CTaTUCTUKH XapaKTepUCTUKH psijia HAOMI0JaeMbIX JAHHBIX

KombOuHupoBaHHoe 3aHsTHE

2
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Tema 13.6 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaHUe (CoAepPKAHNe TPUKJIIATHOIO
CocraBnenue TaOIUIl U | MOXYJISA)

Jyarpamm Ha IpakTUKe [lepBuunHast 06pabOTKa CTATUCTHYECKUX JaHHBIX. [ paduueckoe X mpeacTaBiIeHuE.
HaxoxnaeHnue cpeTHuX XapaKTepUCTUK, HAOII01aeMbIX JaHHBIX
[IpakTHueckoe 3aHsATHE 4
Tema 13.7 ConepxaHue yaeOHOTO MaTepralia
Pemenue 3ana4. OneMeHTsl | DneMeHThl KOMOMHATOpUKU. COOBITHE, BEpOSTHOCTh cOObITHI. ClloXKeHHE |
KOMOHMHATOPHKH, YMHOKEHHUE BEPOSTHOCTEN
CTaTUCTUKK U Teopuu | KonrpoabHasa pabora Nel3 2
BEPOSITHOCTEN
Pasnen 14. YpaBHeHusi 1 HepaBeHCTBA 20
Tema 14.1 Conepkanue yaeOHOTO MaTepHasa
PaBHOCMIIBHOCTB PaBHOCMIIBHOCTE ypaBHeHUN W HepaBeHCTB. OmnpeneneHus. OCHOBHBIE TEOPEMBI

YPaBHEHMH W HEPABEHCTB. | paBHOCHIIBHBIX MTEPEX0/aX B YypaBHEHHSIX U HepaBeHCTBaX. OO0IINe METOIBI PeIICHHS
OO6mye METOIbI PEIIEHNsT | ypaBHEHHH: MEPEeXo] OT pPaBCHCTBa (YHKIMHA K pPaBEHCTBY apryMEHTOB JUIS 2
MOHOTOHHBIX (DYHKIIUH, METOJI Pa3NIOKEHHUS HA MHOKUTEITH, METO ] BBEJICHHUSI HOBOM
repeMeHHOH, G YHKITMOHATBHO-TpaQUIECKH METO/T

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 14.2 Coneprkanue yaeOHOTo MaTepuasa OK 01, OK 02,
I'paduaeckuit MeTo[ | OO0mme METO b PEIICHHS HEPABEHCTB: IMIEPEX0/1 OT CPABHEHHUS 3HAYCHUN (DYHKITUN K OK 03, OK 04,
pelieHus YPAaBHEHMH, | CPaBHEHHIO 3HAYCHHUI apryMEHTOB I MOHOTOHHBIX (DYHKITUi, METO/I HHTEPBAJIOB, OK 05, OK 06,
HEPaBEHCTB ¢dbyHkHOHaNBHO-Tpaduueckuil Meto. ['paduyeckuii MmeTo pemeHus: ypaBHEHUH 1 OK 07
HEPaBEHCTB 4 IIK1.1,1IK3.1
KomOunupoBanHoe 3anstue
Tema 14.3 Copepxanue yueOHOTo MaTepuala
VYpaBHeHus U HepaBeHCTBa | Ompenenenue Moaynsa. PackpeiTue Monyas 1o ompeneneHuto. Ilpocreitmime
C MOZyJIEM YpaBHEHUsSI U HEPABEHCTBA C MoayneM. IIpumeHeHue paBHOCUIIBHBIX MEPEXOJI0B B
ONPENIETICHHBIX TUIIaX YPaBHEHU U HEPABEHCTB C MOJIyJIEM 2

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 14.4 Coneprxanue yueOHOTO MaTepuana
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YpaBHEHHs U HEPABEHCTBA

3HaKOMCTBO ¢ napameTpom. [Ipocreiinye ypaBHEHNs 1 HEPABEHCTBA C IIapaMeTPOM

C mapaMeTpaMu KoMOuHupoBaHHOE 3aHITHE 2
Tema 14.5 IIpogeccuoHaILHO-OPHEHTHPOBAHHOE COJlepKaHue (coAepKaHue NPUKJIAJTHOI0
CocraBieHue U pEUICHUE | MOTYJISA)
npodeccuoHanbHBIX 337au | PerieHre TEKCTOBBIX 33134 PO(eCCHOHATBHOTO COICPIKAHMUS
C MIOMOIIIbIO YpaBHEHUI [IpakTudeckue 3aHATHS 8
Tema 14.6 Conepxkanue yueOHOTo MaTepuasa
Pemenne 3a1a4. | OOmuMe MeToAbl pPellieHUs] ypaBHEHUN. YpaBHEHMsS M HEPaBEHCTBA C MOJIYJIEM U C
VYpaBHEHUs U HEPABEHCTBA | MapaMeTpaMu
[IpakTueckoe 3aHsATHE 2
CamocrosiTesibHasi pa6oTa 20
H3yueHHe y4eOHOro MaTepraa ¢ TOMONIbI0 y4eOHUKOB U Y4eOHBIX TTOCOOMH 4
pelieHne KOHTPOJIbHBIX YIpaKHEHUH (3aJaHuid, TECTOB) U MPOBEPKH CTENEHH CBOEU 8
TOTOBHOCTH K TPOMEXYTOYHOMY MIIA UTOTOBOMY KOHTPOJFO
ITOBTOPEHNE BCET'O YICOHOTO Kypca B MEJAX MOATOTOBKH K dK3aMEHY 8
IIpomexxyTouHasi arrecTanus (IK3aMeH) 12
KoncyabTanuu 4
Bcero: 308
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4. YcaoBus peaim3anuu nmporpaMmmal 06m606pa30BaTeJ'[LHOﬁ JAUCHHUIIIIMHBI

4.1. Jis  peanu3zanM MPOrpPaMMBl  AWCHUIUIMHBL WMEETCSI B HAIWYMHM Y4CeOHBIH KaOWHET
«MarteMaTukm.

OGopynoBanue yueOHOro KadnHeTa:
- MOCAJOYHBIE MECTA M0 KOJIMYECTBY 0OYUaIOIINXCS;
- pabouee MecTO Mpero1aBaTels,
- KOMILIEKT Y4eOHO-HATJISAHBIX TOCOOMH (KOMILJICKTHI TTAKATOB U JIp.);

HarjasigJHbIC mocoous (MOI[GJII/I MHOT'OI'PpaHHUKOB U TCJI BpallICHH A, KAPKACHBIC MOJICIIN K
3aaa4yaM I10 rCOMETPHH, MMOPTPECThI BHIAAIOINNUXCA YYCHBIX-MATCMATHUKOB U I[p),

- KOMIUIEKT JIEKTPOHHBIX BUJIEOMATEPHAIIOB;
- npo¢ecCHoHAIBHO OPUEHTUPOBAHHBIC 33/IaHNS,

- TUIAKTUYECKUE MaTepHalibl (3aJaHus ISl KOHTPOJBHBIX padoT, JUIsl pa3HbIX BHUIOB
OIICHOYHBIX CPEJICTB, FK3aMEHa U JIp.);

TexHuyeckue cpeacTBa 00yUeHHs :
- MepPCOHAIBHBIN KOMIBIOTED (C JTUIEH3UOHHBIM MPOTPaMMHBIM 00ECIIEUEHHEM );
- MYJIbTUMEIUNHBIN POEKTOP;

- IKpaH.

4.2. UadopmanmonHoe odecniedeHre oOydeHus

OcHOBHBIE NUCTOYHHKH:

1. bammakoB M.M. Maremaruka: ydeOHUK JJI CTYA. YUpEKIeHUN cpena. mpod. oOpa3oBaHUS.
M., «Axagemus»,2020.

2. bammakoB M. WM. Marematuka. COopHHMK 3ama4 NpoGUILHOW HANpPaBJICHHOCTH: Yy4eO.
nocobue IS CTy/. yIpexkaeHu cpea. nmpod. oopazoBanus. M., «Akagemus», 2020.

3. bammakoB M.HM. Maremartuka. 3agaunuk: yue0. [Tocobue ais cryn. YupexaeHui cpes. mpod.
obOpazoBanus. M, «Akanemus»,2020.

JlonojiHUTEe/IbHbIE HCTOYHUKH:
HNuTepHeT-pecypcebl:

1. bammakoB M.U. Maremartuka. DneKTpoHHBIN yueb.-MeToa. Kommuieke aiis CTy. yupekIeHui
cpea. npo¢. obpazosanus. — M., 2020.

2.www. fcior. edu. ru (MHpOpMaLIMOHHBIE, TPEHUPOBOYHbIE U KOHTPOJIbHBIE MaTEPUAIIbI).

3. www. school-collection. edu. ru(Eaunast kosuiekimu udpoBbIx 00pa3oBaTeIbHBIX
pecypcoB).

4. http://reshuege.ru/ - PEIITY EI'D -

5. http://mwww.fipi.ru/ - OtkpeiTeiii 6ank 3amanuii GUIIN.
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5. KoHTpoJIb ¥ o11eHKA Pe3y/IbTATOB 0CBOEHNsI 00111e00pPa30BaTeIbHON THCIHHMILINHBI

KoHTpo.1b M OlleHKa Pe3yabTaTOB OCBOCHHUS 00IIe00pa30BaTEIbHON JUCHUIUIMHBI PACKPBIBAIOTCS

yepe3 dbopMupoBanue 0o0mUX W

npodeccHOHATBFHBIX KOMIIETSHIIUH 110 pa3iesaM U TeMaM COAEp KaHusl yueOHOTO MaTepuara.

AUCHUILIMHAPHBIC PCE3YyJIbTAaThI, HampaBJICHHLIC Ha

Oob6masi/npodeccuonanbHasi Pa3znen/Tema Tun oeHoYHbIX
KOMIIETEHI[HA MepONnpPHUsITHS
OK 01 Beioupats cioco6s! pemeanst | P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, | TectupoBanue
3a1a4 IO (hecCHOHATBHOM 1516 YCTHBIH ompoc
JEATENBHOCTH IIPUMEHHUTETHHO P/2° ;ZMH 2.1,2.2,2.3,2.4, 2511~ | Maremarnueckuii
o/c, 2.
K Pa3JINYHBIM KOHTEKCTaM P 3 Tewsr 3.1, 3.2, 3.3 [lo/c, 3.4 JUKTaHT
P 4, Temst 4.1, 4.2, 4.3, 4.4, 4.5, | VIHAMBAyanbHas
4.6, 4.7 11-0/c, 4.8, 4.9, 4.10, 4.11 | CaMOCTOATCIbHAA
P 5, Temsr 5.1, 5.2 pabora
P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, [Ipencrasnenne
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1- pe3yIbTaToB
o/c, 6.11 NPaKTHYECKUX
P7, Temer 7.1,7.2,7.3,7.4,7.5, pa6ot
7.6, 7.7 I1-0/c,7.8,7.9, 7.10 II- SamTa

o/c,7.11,7.12,7.13, 7.14, 7.15,

TBOPYECKUX paboT

7.16, 7.17 3amura
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5,
8.6 VHIUBHIYalbHBIX
P9, Temer 9.1,9.2,9.3,9.4,9.5 | MPOCKIOB
P 10, Temst 10.1, 10.2, 103, 10.4 | KOHTPOIbHAA
P11, Temsr 11.1,11.2, 11.3 11 pabora
o/c,11.4,11.5,11.6II-o/c, 11.7 Brimosmenne
P 12, Temsr 12.1,12.2, 12.3, 12.4 | SK3aMCHAIMOHHBIX
P 13, Temsr 13.1, 13.2, 13.3, 3aJaHUiI
13.4, 13.5 IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3,
14.4, 14.5 IT-o/c, 14.6
OK 02. OcymectBnath nmouck, ananu3 | P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, | TectupoBanue
Y MHTEPIPETALMIO HHPOPMALIUH, 15,16 VeTHBII ompoc
HEOBXO MO JUTSt BHITOMHeH s 3amad | L 2> TeMbl 2.1,2.2,2.3, 2.4, 2.51I- | \aremarmueckuit
npo()eCcCHOHATIBHOM AesATETbHOCTH. 1(;/(3:” %;SMH 3.1,3.2, 3.3 Tlo/c, 3.4 JIMKTaHT
P 4, Tempr 4.1, 4.2, 4.3, 4.4, 4.5, | AHmMBATyanbHAS
4.6,4.7I1-0/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATCIIbHAA
PS5, Temsr 5.1,5.2 paboTta
P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, [IpencraBnenue
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1- pe3ynbTaTOB
o/c, 6.11 IPAKTUYECKHX
P7, Temnr 7.1,7.2,7.3,7.4,7.5, pabor
7.6,7.7 11-0/c,7.8,7.9, 7.10 TI- Saumra

o/c,7.11,7.12,7.13,7.14,7.15,
7.16, 7.17

TBOPYCCKUX pa60T
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P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5,

3armura

8.6 WH/IMBUYaJIbHBIX
P9, Temsr 9.1, 9.2,9.3,9.4,9.5 TIPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3, 10.4 | Kourponbhas
P11 Temst 1L1, 112, 1131 | pagor
o/c,11.4,11.5,11.6 IT-o/c, 11.7 BLIHOTHEHIE
P12, Temsr 12.1,12.2,12.3,12.4 K3aMEHALHOHHBIX
P 13, Temsr 13.1, 13.2, 13.3, saxanmii
13.4,13.51-0/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6
OK 03. ITmanupoBats u P 1, Tema 1.1, 1.2, 1.3 TI-0/c, 1.4, | TectupoBanue
Pean30BHIBATh COOCTBEHHOE 1.5,1.6 VCTHBIIH ompoc
npo(eCCUOHATIBHOE U JIMYHOCTHOE P/2, ;ZMH 2.1,2.2,2.3,2.4, 2.5 I1I- | Maremarnueckuit
o/c, 2.
PasBITTHe. P 3, Temer 3.1,3.2, 3.3 [l-o/c, 3.4 | Zrr it
P 4, Temnt 4.1, 4.2, 4.3, 4.4, 4.5, | VIHAMBAIyanbHas
4.6,4.711-o0/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATEIbHAA
P 5, Tems 5.1, 5.2 paboTa
P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, [IpencraBnenne
6.6, 6.7 I1-o0/c, 6.8, 6.9, 6.10 I1- pe3yIabTATOB
o/c, 6.11 NPaKTHYECKHX
P7, Temsr 7.1,7.2,7.3,7.4,7.5, paGoT
7.6,7.71-0/¢,7.8,7.9, 7.10 TI- Sauura

o/c,7.11,7.12,7.13, 7.14, 7.15,

TBOPYECKUX paboT

7.16,7.17 Samura
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5,
8.6 WHIMBUIYTbHBIX
P9, Temsi 9.1,9.2,9.3,9.4,9.5 | [POCKIOB
P 10, Temsr 10.1, 10.2, 103, 10.4 | KOHTPOIbHAA
P 11, Temsr 11.1, 11.2, 11.3 TI- pabota
o/c, 11.4,11.5, 11.6 IT-o/c, 11.7 Brmo:renye
P 12, Temsr 12.1,12.2, 12.3, 12.4 | SK3aMCHAllMOHHBIX
P 13, Temsr 13.1, 13.2, 13.3, 3a7aHui
13.4, 13.5I1-o0/c, 13.6
P 14, Tems! 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6
OK 04. PaboTaTb B KOJJIEKTUBE U P 1, Tema 1.1, 1.2, 1.3 TI-0/c, 1.4, | TectupoBanue
KoMaHsie, 3 (HeKTUBHO 15,16 VYcTHbIi onpoc
B3aMMOJICHCTBOBATH C KOJIJIETaMH, P/2, gZMH 2.1,2.2,2.3,24, 2511~ | Maremarnueckuii
o/c, 2.
PYKOBOJICTBOM, KJIHCHTaMH. P 3, Temsi 3.1, 3.2, 3.3 [-ofc, 3.4 JUKTaHT
P 4, Temni 4.1, 4.2, 4.3, 4.4, 4.5, | VIHAMBATyaTbHAs
4.6,4.711-0/c, 4.8, 4.9, 4.10, 4.11 | CaMOCTOATCIbHAA
P 5, Temsr 5.1, 5.2 pabora
P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, [IpencraBnenue
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1- pe3ynabTaToB
o/c, 6.11 IPAKTUYECKUX
pabot
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P7, 6Tems 7.1,7.2,7.3,7.4,7.5, 3amura
7.6, 7.7 I1-0/c,7.8,7.9, 7.10 I1- TBOPUYECKUX paboT
o/c,7.11,7.12,7.13, 7.14, 7.15, 3ammra
7.16, 7.17 WHBUIYaTbHBIX
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, [POEKTOB
8.6 KonTposbHas
P9, Temnr 9.1,9.2,9.3,9.49.5
paborta
P 10, Tems: 10.1, 10.2, 10.3, 10.4 BAIILOHEHIE
P11, Temsr 11.1,11.2, 11.3 I1-
olc, 11.4,11.5, 11.6 T-o/c, 11.7 | *OAMCHAUMOHHBIX
P 12, Temsi 12.1, 12.2, 12.3, 12.4 | 3/@HIH
P 13, Temsr 13.1, 13.2, 13.3,
13.4, 13.51-0/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6
OK 05 OcyiiecTBasiTe YCTHYIO U P 1, Tema 1.1, 1.2, 1.3 TI-0/c, 1.4, | TectupoBanmue
NNMICbMEHHYIO KOMMYHMKAIIUIO HA 15,16 VYerHbI onpoc
roCy/IapCTBEHHOM SI3BIKE C YIETOM P/2, ;ZMH 2.1,2.2,2.3,2.4, 2511 | Maremartuueckuit
. o/c, 2.
0CO0OEHHOCTEN COHAILHOTO U P 3 Tembi 3.1, 3.2, 3.3 Tl-o/c, 3.4 JUKTAHT
KYJIBTYPHOTO KOHTEKCTa P 4, Temsi 4.1, 42, 43, 4.4, 4.5, NuauBuayansHas
4.6,4.711-0/c, 4.8, 4.9, 4.10, 4.11 | C€aMOCTOATEIbHAA
P 5, Tems 5.1,5.2 pabora
P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, | IlpencraBnenue
1516 pe3yabTaToB
P2, Temnr 2.1,2.2,2.3, 2.4, 2.5 1I- NPAKTHYECKHX
o/c, 2.6 a60T
P 3, Temsi 3.1, 3.2, 3.3 [l-o/c, 3.4 | ©
3amura

P 4, Temn 4.1, 4.2, 4.3, 4.4, 4.5,

4.6,4.711-o0/c, 4.8, 4.9,4.10, 4.11
PS5, Temsr 5.1,5.2

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

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

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

P9, Temnr 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 I1-
o/c,11.4,11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2, 12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3,
13.4,13.5IT-o/c, 13.6

TBOPYECKUX padoOT
3amura
VHIUBUTyJIbHBIX
MPOEKTOB
KonTposbhas
paborta
Breinmonnenue
SK3aMEHAIlMOHHBIX
3aJaHui
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P 14, Tems! 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6P 9, Temnl
9.1,9.2,9.3,9.495

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 I1-
o/c,11.4,11.5, 11.6 IT-o/c, 11.7
P 12, Temsr 12.1,12.2, 12.3

P 13, Temsr 13.1, 13.2, 13.3,
13.4,13.51-0/c, 13.6

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

OK 06. [TposiBIIsAT TpaXk1aHCKO-
MaTPUOTUIECKYIO TTO3HIINIO,

P 1, Tema 1.1, 1.2, 1.3 II-0/c, 1.4,
15,16
P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5,

TecTtupoBanue
VYerHbI onipoc

JIEMOHCTPUPOBATh OCO3HAHHOE MaremaTnyeckui
MOBE/ICHUE HA OCHOBE TPAJUIIHOHHBIX 6.6, 6.71I-0/C, 6.8, 6.9, 6.10 II- JTUKTAHT
00I1IeYETOBEUECKUX IIEHHOCTEMN, o/c, 6.11 NunuBunyanbHas
MIPUMEHSATh CTAHIAPTHI 17)2’ ;iMﬁl_Z/'é ’722%'79'3;‘71'3’1_15’ CaMOCTOSITEIbHAS
AHTHKOPPYIIIMOHHOTO TTOBEICHUSI. o /c: 711, 7.1 2” 7.’1 3, ’7.1 4.7.15, pabora
7.16,7.17 [IpencraBnenue
P8, Temp1 8.1, 82,83, 84,85, | PEYIbTATOB
8.6 MPAKTHYECKUX
P 14, Temsl 14.1, 14.2, 14.3, pabor
14.4, 14.5 TI-o/c, 14.6 amuTa
TBOPYECKUX paboT
3amura
WHIUBUAYAIbHBIX
MIPOEKTOB
KonTposbhas
pabora
Brinosnnenue
HK3aMEHALMOHHBIX
3aJaHui
OK 07. CozaeiicTBOBaTh COXpAaHEHHUIO P 1, Tema 1.1, 1.2, 1.3 TI-0o/c, 1.4, | TectupoBanue
OKpY’Karollen cpebl, 15,16 VYcTHBI onpoc
pecypcochbepexenuio, 3QpPEKTUBHO P2, Temp1 2.1,2.2,2.3, 2.4, 2.5 II- | Maremaruueckuit
JIEMCTBOBATh B UPE3BhIYANHBIX g/g’ %;SMH 31.32. 33 [lofc. 3.4 | MHKTaHT
CHTYaLHAX. P 4’, Tembl 4.,1, 4.,2, 4.3, 4.4’, 4.5, MuauBuyanbHas
4.6,4.711-0/c, 4.8,4.9,4.10, 411 | ©aMOCTOATCIIbHAA
P 5, Tems 5.1, 5.2 pabora
P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, [IpencraBnenue
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1- pe3ynbTaTOB
o/c, 6.11 MIPaKTUYECKUX
P7,Temn 7.1,7.2,7.3,7.4,7.5, pabor
7.6, 7.7 I1-0/c,7.8,7.9, 7.10 II- 3ammura

o/c,7.11,7.12,7.13,7.14, 7.15,
7.16, 7.17

TBOPYCCKUX pa60T
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P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Temnr 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 I1-
o/c,11.4,11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3,
13.4,13.51-0/c, 13.6

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

3ammuTa
WHIUBUIyaJIbHBIX
MIPOEKTOB
KonrtponbHas
paborta
Brimoaenue
9K3aMEHAIMOHHEIX
3aJIaHuM

[IK 1.1. IIpon3BOANTE YCTAHOBKY U
HaCTPOMKY KOMIIOHEHTOB
ABTOMAaTHU3UPOBAHHBIX
(MH(MOPMAITHOHHBIX) CUCTEM B
3aIIMIIEHHOM UCIIOJIHEHUH B
COOTBETCTBUU C TPEOOBAHUSIMU
JKCILTyaTallMOHHOMN TOKYMEHTALUN.

P 1, Tema 1.311-0/C

P 2, Temsr 2.5I1-0/c

P 3, Temsr 3.311-0/c

P 11, Temsr 11.311-0/c, 11.61I1-
o/c,

P 12, Temsr 12.2

P 14, Temsr 14.511-0/c

[IK 3.1. OcymecTBasiTh yCTAaHOBKY,
MOHTaX, HACTPOUKY U TEXHHUECKOE
o0cyKMBaHUE TEXHUYECKUX CPEJICTB
3aImuThl HHpOpMAIUHU B
COOTBETCTBUU C TPEOOBAHUSMU
AKCIUTYaTaIllMOHHOMN TOKYMEHTALIUH.

P 1, Tema 1.3I1-0/C

P 2, Temsr 2.5I1-o0/c

P 3, Temsr 3.311-o0/c

P 11, Temsr 11.311-o/c, 11.611-
o/c,

P 12, Temsr 12.2

P 14, Temsr 14.511-0/c
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