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Pabouas nporpamMma yuyeOHOW AMCHMIUIMHBI «MartemaTrka» pa3paboTaHa B
coOoTBeTCTBHH ¢ DefepanbHbIM rOCYJapCTBEHHBIM 00pa30BaTEbHBIM CTaHAAPTOM
cpeaHero mpodeccuoHaIbHOTO oOOpa3oBaHusA 1O cnenuanbHoctu  35.02.16
«OKcmayaTanys ¥ PEMOHT CEJIbCKOXO3IWCTBEHHOW TEXHUKH W 000pYIOBaHUAY,
yrBepkaeHHoro Ilpukasom MunucrtepctBa oOpa3zoBanuss U Hayku Poccuu ot
14.04.2022r. Ne 235, ®enepalibHbIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM CcpeaHero oOmero obpa3oBaHus, yTBepkaeHHoro Ilpukazom
MunuctepctBOM 00pa3oBanuss U Hayku Poccum ot 17.05.2012 r. Ne 413 (pen.
[Tpuka3zom MunKCcTEpcTBa 00pa3oBanus U Hayku Poccun ot 12.08.2022 r. Ne 732),
OpUMEpPHON  TporpaMMoii  o0mIeoOpa3oBaTebHOM  y4yeOHOW  JUCHUILIMHBI
«MareMaTvka», i NpodecCHOHANIbHBIX 00pa30BaTEIbHBIX  OpraHu3alui,
PEKOMEHJOBaHHOM denepanabHbIM rocy1apCTBEHHBIM OIO>KETHBIM
o0pa3oBaTeIbHBIM  YUYPEXKIACHUEM  JIOMOJHUTEIBHOTO  MpOo(EeCcCCHOHATBLHOTO
oOpa3zoBanus «MHCTUTYT pa3BUTHA MNPO(PECCHOHANBLHOTO O00pa3oBaHUsA» OT
30.11.2022 r. npoToko Ne 14 u PexoMenpanusmMu 10  OpraHu3aiuu
NOJIy4eHUsT  cpeaHero  obOmiero  oOpa3oBaHMs B Mpefenax  OCBOCHMS
o0pa3oBaTeIbHBIX MPOTPAMM CpPEHEro MPoPeCcCHOHAIBHOTO 00pa3oBaHus Ha Oaze
OCHOBHOTO 00miero o6OpasoBanus (nmucbMo JlemaprameHTa rocynapcTBEHHON
NOJIUTUKH B cepe  cpeaHero  mnpodeccHoHAIbHOrO  00pa3oBaHUS U
npodeccroHambHOro oOydenuss MuHucTtepcTBa mpocBemieHus — Poccun ot

01.03.2023 r. Ne 05-592).

CocraBuTenb: ipenogaBareiib kadeapbl o01eo0pa3oBaTeIbHBIX JUCITUTIINH
Cenenkas /1. O.
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1. IACIOPT IPOT'PAMMBI YUEBHOH JUCIIUIJIMHBI

MaremMaTuka

1.1. Ob61acTh NPpUMeEHEHUsI TPOrPaAMMbI
[Iporpamma  y4eOHOM  JUCUMIUIMHBI ~ SIBJISIETCS  YacCThlO  MPOTPAMMBI
MIOATOTOBKHU CIIELIMANIMCTOB cpenHero 3BeHa B coorBeTcTBuu ¢ PI'OC CIIO mo
CHEUaTbHOCTU
35.02.16 «OkcmryaTanusi 1 pEMOHT CENbCKOXO03IUCTBEHHON TEXHUKH U
000PYIOBAHUSY

1.2. MecTo AMCHMIUIMHBI B CTPYKTYpe IPOrpaMMbl MOJITOTOBKH CIELHHUATUCTOB
CPEHETrO 3BEHA
UMEET MEXIPEIMETHYI0 CBS3b C JUCLHUILNIMHAMU 0011€00pa3oBaTeIbHOIO U

HpO(I)CCCI/IOHaJILHOFO OUKIJIA, a TaKXEC MCKIUCTUTIIIMHAPHBIMHA KypCaMu

npodeccuOHaIbHOTO IUKJIA.

1.3. Hean u 3agaum JUCHMILUIMHBI — TPpeOOBaHMSI K pe3yJbTaTaM OCBOEHUSA
AUCIUIIAHDI .

1.3.1. llean v 3aga4y JUCHUTLIMHBI

Ilean: ocBoeHWE OOYYAIONIUMHUCS  COJICpXKAHUS  YICOHOM  TUCHMIUIMHBI

«MareMatuka» W JOCTH)KEHHE pE3yJbTaTOB €€ HU3YYCHHs] B COOTBETCTBHH C
tpeboBanusiMu PI'OC COO c yderoM mnpodecCHOHAIBHOM HaIpPaBIEHHOCTU
dI'OC CIIO.

3agaum:
— (¢opMHpOBATh TPEJCTABICHUSA O COIHAIBHBIX, KYJbTYPHBIX U UCTOPUUYCCKUX

(dakTopax CTaHOBJICHHUS MAaTEMATUKH;

— ¢hopMHPOBATH OCHOBBI JIOTHYECKOTO, AJITOPUTMUYECKOTO M MATEMATHYECKOTO

MBIIILICHHUS,

— ¢dopMHpOBaTh YMEHHS TPUMEHSATH TMOJyYCHHBIE 3HAHUS TPU PEHICHUHU
Pa3TUYHBIX 33714, B TOM YHCIIe TPOECCUOHATBHBIX;

— ¢hopMHpOBaATH TPENCTABICHUS O MAaTEMAaTHUKE KaK YacTH OOIIeYeT0BEYECKOM
KyJbTYpPbl, YHUBEPCAIHHOM $3bIKE HAyKH, MO3BOJISIIOIIEM OMMCHIBATH M U3Yy4aTb

PCaJIbHBIC IIPOLUCCCHI U ABJICHUA.




1.3.2. llnanupyembie pe3yabTAThI 0CBOeHHMS 00111e00pa30BaTeJIbHON JMCUMILVINHBI B cooTBeTcTBUM ¢ PI'OC CIIO

u Ha ocHOBe PI'OC COO

Koax n HammeHnoBanue

Iliianupyembie pe3yJibTaThbl OCBOCHHUS TUCHUIIMHBI

(popmupyembIx OO0uue JAucuuniuHapHbie
KOMIIETEH LM H
OK 1. Boioupatsb JIP 24. rotoBHOCTH K Tpyay, oco3HaHue ueHHocTtH | [IP6.1. BrajeHume meromamu J0Ka3aTeNIbCTB, aIrOPUTMaMHU
CIIOCO0BI MacTepeTsa, Tpyaonooue; pemeHust 3amav; yMmeHue (HOpMyIMpOBATH ONpPEIEICHNUS,
eIIeHNS 32024 JIP 25. TOTOBHOCTE K AaKTHBHOM  J€ITEIHHOCTH | AKCHOMBl W TE€OPEMBI, MNPUMEHATH WX, NPOBOJUTH
p " TEXHOJIIOTHYECKOM ¥ CONMAIBHOM  HampaBIeHHOCTH; | AOKA3aTCIBHBIC PACCYKACHUS B XO/IE PCIICHUS 3aat,
npogeccuoHaNLHOM CHOCOGHOCT ~ MHWIMMPOBATH,  riammposarh  u | [IP0.2. YMEHHE ONEpHPOBATH MOHSTHSAMH: CTEMEHb HHCIA,
ACATCJIBHOCTH CAMOCTOSITEITFHO BBIITOIHATE TAKYIO IESTEIbHOCTD; jorapudm 4mcia; yMeHHe BBIHOJ'IHHTB BBIYMCJICHHEC 3HAYCHUH
HpI/IMeHI/ITe.]]bHO K JIP 26 MHTEpEC K PasIUYHBIM C(I)epaM n HpCOGpa3OBaHI/IH BBIPpAXKCHUU CcO CTCIICHSIMU nu
Pa3TMYHBIM MPOGhECCHORATHHOM IESTEbHOCTH. norapnq)MavMH, npeoOpa3oBaHusl  APOOHO-PAIMOHAIBHBIX
MP 01 CaMOCTOSITENbHO  (OPMYIHpPOBAaTH U BRIPAKCHIH,
KOHTEKCTaM ) Y [1P6.3. ymeHue omnepupoBaTh IOHSATHUSIMH: paIMOHAILHBIC,
aKTyaqu3upoBaTb  IpoOineMy,  paccMaTpuBaTh €€
. UPPALOHAJIbHEIE, [I0Ka3aTeJIbHBIE, CTEIICHHBIE,
BCECTOPOHHE;

MP 02. ycraHaBnMBaTh CYIIECTBEHHBIA TPU3HAK WU
OCHOBaHHWS UL  CpaBHEHHS,  KIACCHPUKAIUU |
000011IeHNS;

MP 03. onpenenats 1eiad ACATEIBHOCTH, 3a7aBaTh
rapamMeTpbl U KPUTEPHUH UX JOCTHIKEHUS,

MP 04. BBISBIATH 3aKOHOMEPHOCTH W TIPOTHBOPECYHS B
paccMaTpUBAaEMBbIX SBJICHHSIX;

MP 06. BHOCHTH KOPPEKTHBBI B JICSATECIBLHOCTD, OIICHUBATH
COOTBETCTBHE pE3YyJbTaTOB IIENsSIX, OIICHWBATh PHUCKa
MOCIIEICTBUH JIeITCILHOCTH;

MP 08. pa3BuBaTh KpeaTUBHOE MBIIIJICHUE TIPU PEHICHHE
JKU3HEHHBIX TTPOOIIEM;

MP 09. BageTh HaBbIKAMH y4EOHO-HCCIIEIOBATEILCKON 1

naorapupMUYecKue, TPUTOHOMETPUYECKHE ypaBHEHHS U
HEepaBEHCTBA, HX CHCTEMEI,

[1P6.4. ymeHuwe omepupoBaTh MOHATHAMH:  (DyHKIHS,
HenpephiBHAasS (QYHKIHS, TMPOU3BOMHAS, TIepBOOOpa3Hasi,
ONpe/ICIICHHBI WHTErpal; YMEHHE HaXOIUTh IPOU3BOIHBIC
JJMIEMEHTAPHBIX  (YHKIUH,  HCHOONB3Ysl  CIIPAaBOYHBIC
Marepualbl; UCCIEeIOBaTh B MPOCTEHINMX CiIydasx (QyHKIUH
Ha MOHOTOHHOCTh, HaXOIUTh HAHOOJBIINE W HAMMCHBIINE
3HaueHHs (YHKIUI, CTPOUTHh TpapUKd MHOTOWICHOB C
UCIIOJIb30BAaHUEM  alllapara MaTeMaTHYeCKOro — aHallu3a,
HNPUMEHSTH IPOU3BOIHYIO TIPU PEIICHUU 3a/1a4 Ha JIBYIKCHHUE,
pemiath NPakTUKO-OPUSHTUPOBAHHBIC 3324 HA HAHOOJIbIINE
Y HAaMMEHBIINE 3HAYCHHS, HA HAXOXKJICHUE MYTH, CKOPOCTH H
YCKOPECHHS;

I1P6.5. ymeHue onepupoBaTh MHOHITUSMH: pPAalOHATIbHASL




IIPOCKTH o JCATCIIbHOCTHU, HaBbIKaMH pa3speuiCHus
npooiem,
MP 14.

AKTYAJIM3UPOBATH

BBIBJISITh IIPUYMHHO-CIEACTBEHHBIE CBSI3H U
3aj1avy,
pelleHns, HaxOOuThb AapryMEHTHl [UId JOKa3aTelbCTBA
CBOMX YTBEP)KJEHHH, 3alaBaTb IapaMeTpbl U KPUTEPHUH

BbIABUI'aTb THUIIOTE3Yy €€

pelIeHus;
MP 15. ananu3upoBaTh NOITYYEHHBIE B XOAE PEIICHUS
3aauy, pe3yJabTaThl, KPUTHYECKH OIEHMBATH  HX
JIOCTOBEPHOCTh, TPOrHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBUSX;

MP 18. ymeTh nmepeHOCUTh 3HAHHS B MTO3HABATEIBHYIO U
MIPAKTUYECKYIO 00JIaCTH JKU3HEACATEIbHOCTH;

MP 19. ymeTp HHTErpHpOBaTh 3HAHHUA U3 PaA3HBIX
TIPeIMETHBIX 00JIaCTel;

MP 20. npeaIarathb
OPUTHHAJIBHBIE TIOJXOJE U PEIIeHMs, U CHOCOOHOCTh MX
WCIIOIB30BaHUA B  IIO3HABATENbHOM M  COLMAJILHOM

MIPAKTHKE.

BBIABUT'ATh HOBBIC niacu,

¢byHkuMs, Toka3arenbHas (QYHKLIMS, CTEeNEeHHas (QYHKIIMS,
norapudmMuyeckas byHKIWHS, TPUTOHOMETPUYECKHUE
byHkuuu, obpatHoe (YHKUMHU; yMEHUE CTPOUTH TpaduKu
U3YUYCHHBIX (DYHKIIHIA, HCIIOJIB30BaTh I'PaUKU MIPH U3YICHUH
IIPOLIECCOB U 3aBUCUMOCTEH, NP pEIeHUH 3aJad U3 APYIUx
yueOHBIX IPEIMETOB M 3aad U3 peaJbHON JKU3HH; BBIPAKATh
dbopmMynamMu 3aBUCUMOCTH MEKy BETUUMHAMU;

[TP6.6. ymMmeHue pemarh TEKCTOBBIEC 3a/1a4H Pa3HBIX TUIIOB (B
TOM 4YHCIIE Ha TPOIEHTHI, TOTM M YaCTH, HA JBUKCHHE,
paboTy, CTOMMOCTh TOBApOB M YCJIYI, HAJIOTH, 33Ja4d M3
00JacTH yIpaBJICHHsI JIMYHBIME M CEMEHHBIMH (DMHAHCAMH);
COCTaBJISITh BBIPAKEHUS, YPAaBHEHHS, HEPAaBEHCTBA M WX
CHCTEMBl 110 YCJIOBHIO 3aJaud, HCCIEI0BATH IOJYy4EHHOE
peleHne 1 OIIEHNBAaTh MPaBI0N0I00HOCTH PE3yIbTATOB;
[1P6.7. ymeHme omnepupoBaTh IOHATHUSMH.  CpelHEe
apupmeTnyeckoe, MeauaHa, HauOoibliee W HauMEHbIee
3HAYEHUs, pa3Max, IHUCIePCUs, CTAHAAPTHOE OTKIOHEHHE
YHCIOBOr0 Habopa, yMEHHE W3BIIEKaTh, WHTEPIPETHPOBATH
uH(poOpMaIMIO,  TpeACTaBlIeHHYIO B  Tabimumax, Ha
qrarpammax, rpa@ukax, OTpakarollyl0 CBOWCTBA pPEATbHBIX
IPOLIECCOB W SIBJICHUH; NPEACTaBIATh WHPOPMAIUIO C
MOMOIITBIO TabIHI u JMarpamm; HCCIIeIOBaTh
CTaTUCTHYECKHE JaHHBIE, B TOM YHCJIE€ C NPUMEHEHHEM
rpaUuecKuX METO/I0B U AJIEKTPOHHBIX CPE/ICTB;

[1P6.8. ymeHue ornepupoBaTh MOHITHSIMH: CIYYaWHBIH OITBIT
U CIIydailHOe COOBITHE, BEPOSTHOCTH CIYYaHOTO COOBITHS,
YMEHHE BBIYUCIATH BEPOATHOCTH C  HCIOJIb30BAHHUEM
rpadM4ecKux METO/OB; NMPUMEHATh (OPMYJBI CIOXKEHHUS U
YMHOXXEHHSI BEpOSTHOCTEH, KOMOWMHATOpHBIE (AaKTBl |
dopMynBl TIpU peIIeHUH 3aj]ay; OIICHWBAaTh BEPOSTHOCTU
peanbHBIX  COOBITHH;  3HAKOMCTBO €O  CIy4YallHBIMHU
BEIMYMHAMH, YMEHHE TPHUBOAUTH IPUMEPHI MPOSBICHUS
3aKOHa OONBIIMX YUCEN B MPHUPOAHBIX U OOIIECTBEHHBIX
SIBIICHHSX;

I1P6.9. ymeHune onepupoBaTh MOHSATHSIMHU: TOUYKA, MpsMasd,




TUIOCKOCTb, MPOCTPAHCTBO, JIBYIpaHHBIN yroI,
CKPEIIHBAIOIIUECS npsiMbIe, napayIeIbHOCTh u
NEPIEHIUKYISIPHOCTh MPSIMBIX M TUIOCKOCTEH, YroJl MEXIy
NPSIMBIMHU, YTOJI MEXIY MPSIMOM M TUIOCKOCTBEO, YTOJl MEXITY
IUIOCKOCTSIMH, ~ PacCTOSIHME OT TOYKH O IUIOCKOCTH,
pacCcTosHUE  MEXKAY  NPSIMBIMH,  pAcCTOSIHUE  MEXIY
IUIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh IMPHU PEIICHUU 3a1a4
U3ydeHHbIe (AKThl W TEOPEMbl IUIAHUMETPHH; YMEHHUE
OLICHMBATh Pa3Mepbl OOBEKTOB OKPYKAIOIIET0 MHPA,;

I1P6.10. ymeHue omepupoBaTh MOHATHUSMH: MHOIOTPAHHUK,
CCUCHHE MHOTOTPaHHWKA, Ky0, MapajuieNienure], Mpu3Ma,
nupamuia, ¢Gurypa ¥ TOBEPXHOCTh BpPALICHUS, UJIHUHJD,
KOHYC, 1ap, cdepa, cedyeHus GUTypbl BPAILICHUS, MTIOCKOCTH,
Kacamomascss  cepbl, HWIMHApPA, KOHyca,  IUIOIMIAIb
MOBEPXHOCTH MHUPAaMUJIbI, TPU3MbI, KOHYCa, LHJIHHIPA,
wiomaas  cheppl, o0beM  Kyba,  MPSIMOYTOJIBHOTO
napayie/ienune/a, MMpaMHu/Ibl, TPU3MBI, [HJIUH/PA, KOHYCA,
rapa; yMeHue M300pakaTh MHOIOIPDAHHUKH M TIOBEPXHOCTH
BpAIlleHHUs, MX CEYECHUS OT PYKH, C TOMOIIBI0O YEPTEKHBIX
MHCTPYMEHTOB M DJJEKTPOHHBIX  CpPEJACTB;  yMEHHE
pacro3HaBaTh CHMMETPHIO B  TPOCTPAHCTBE; YMEHHE
pacIio3HaBaTh MPaBUIIbHBIE MHOTOTPAHHUKHY,

[1P6.11. ymeHHWe omepupoBaTh MOHATHSAMHU: IBUKCHHEC B
MPOCTPAHCTBE, TOMO00HBIE (UTYpBI B  MPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOIIEHWE IUIOIIANEH ITOBEPXHOCTEHM U
00bEMOB MTOIOOHBIX (PUTYp TP PEIICHUH 33124,

[1P6.12. yMeHHE BBIUMCIATh TCOMETPUYCCKUE BEITUIMHBI
(nmuHa, yrom, MIOMmMaab, OObEM, IUIOMIA[b MMOBEPXHOCTH),
UCTIONIB3YSI U3y4YEeHHBIE ()OPMYIIBI U METOJIBI;

[1P6.13. ymeHue omepupoBaTh MOHATUSAMH: MPSMOYTOJIbHAS
cUcTeMa  KOOpJOMHAT, KOOPAMHATHI ~ TOYKH,  BEKTOP,
KOOpJIMHATHI BEKTOpa, CKAIIPHOE TPOU3BEIACHHUE, Yrol
MEXIYy BEKTOpaMH, CyMMa BEKTOPOB, ITPOM3BEICHUE BEKTOPa
Ha YHCJIO; HAXOOUTh C IIOMOIIBI0 HU3YYEHHBIX (HOpPMYI
KOOPJIMHATHI CEPEAMHBI OTPE3Ka, PACCTOSIHUE MEXAY IBYMS




TOYKAMU;

[1P6.14. ymenue BbIOMpaTh MOAXOMSIIMA U3YYEHHBIH METOJ
JUIsl pellieHMsl 3a7a4l, paclio3HaBaTh MaTeMaTu4ecKue (aKTbl
U MaTeMaTH4YecKHe MOJAEIM B IPHUPOIHBIX U OOLIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE; YMEHHME IPUBOAUTH IIPUMEpPHI
MaTEeMAaTUYECKUX  OTKPBITUH  POCCUHCKOM W  MHUPOBOMU
MaTeMaTHYeCKON HayKH,

[1Py.1. ymeHue omnepupoBaThb MOHATUSMH: OIpEAEICHUE,
aKCUOMa, Teopema, CIEJICTBUE, CBOMCTBO, IPHU3HAK,
JIOKa3aTeNIbCTBO, PABHOCUJIbHBIE (OPMYIUPOBKH; YMEHHUE

dbopmynrpoBaTh oOpartHoe u MIPOTUBOTIOIOKHOE
YTBEP)KIEHUE, IPUBOAUTH IIPUMEPHl U KOHTPIPHMEPHI,
HMCII0Ib30BATh METO/], MaTeMaTUYECKOU WHAYKIWN;

[IPOBOJUTHL JOKA3aTEIbHBIE PACCYKIECHUS IpU PEIICHUU
3a/1a4, OI[CHUBATH JIOTHYECKYIO IIPABIIIBHOCTD PacCy KIACHHIA;
[1Py.2. ymeHue omnepupoBaTh IOHATUSIMH: MHOXECTBO,
IMOJAMHOXECTBO, OIcpaluu HaJd MHOXKCCTBaMU; YMCHHC
HUCIIOJIB30BATh TeOpeTHKO-MHO)KeCTBeHHBIﬁ arnmapar  Jjid
OIMCAaHNS PeaJbHBIX MPOIECCOB M SIBICHUI M MPHU PELICHUU
3aj1a4, B TOM YUCIIE U3 IPYTUX YI€OHBIX MPEAMETOB;

[1Py.3. ymeHHMe omepupoBaTh MOHATHAMHU: Tpad, CBI3HBII
rpad, nepeBo, UK, Tpad Ha IMIIOCKOCTH; YMEHHE 3a7aBaTh U
OIUCHIBATh Tpadbl Pa3IUYHBIMH CIIOCOOAMHU; HCIIOJIb30BAThH
rpadsl Ipy pemeHUN 3a1a4;

[1Py.4. ymeHue CBOOOIHO ONEPUPOBATH  IMOHATHSIMHU:
coueTaHHe, TIEepPEeCTaHOBKA, YHCIO COYETAaHUH, YHUCIIO
nepecTaHoBOK; OmHOM HbIOTOHA; yMeHHME TPUMEHSTH
KOMOMHATOpHBIE (PAKTHI U PACCYNKACHUS JUIS PELUICHHS 33/1ay;
[1Py.5. ymenue omnepupoBaTh MOHATUSMH: HaATypalbHOE
YHCIIO0, 1EJ0€ YUCIIO, OCTAaTOK MO MOJIYJIIO, pallMOHAJIbHOE
YHCII0, MPPAMOHAIILHOE YHWCIIO, MHOXECTBAa HATYpPAJIbHBIX,
LENbIX, PAlMOHAJBHBIX, JACHCTBHUTENBHBIX YHCEN; YMEHHUE
UCTIOJIb30BaTh TMPH3HAKH JICTUMOCTH, HAUMEHBIIUH OOLIHiIA
JeTUTEh U HaUMEHbIIIee o01ee KpaTHoe, anroput™ EBkimna
OpM  pElIeHMHM 3a]ad; 3HAKOMCTBO C  pa3JMYHBIMHU




HO3UIIMOHHBIMHU CUCTEMaMH CUUCIICHHUS;
[1Py.6. ymenue cBOOOIHO OMEPUPOBATH MOHITHSIMH: CTEICHD
C IeJbIM IIOKa3aTelneM, KOpPeHb HaTypajlbHOH CTEemeHH,
CTENEHb C pAIMOHAIBHBIM IIOKa3aTeleM, CTeleHb C
JeWCTBUTENbHBIM (BEIIECTBEHHBIM) IOKa3aTeseM, Jorapupm
YHCIIa, CHHYC, KOCHHYC M TAHT'€HC POM3BOJIIHOTO YHCTIA;
[1Py.7. ymeHue omnepupoBaThb HOHATHAMHU: TOXIECTBO,
TOXJECTBEHHOE NpeoOpa3oBaHMe, ypaBHEHHE, HEPAaBEHCTBO,
CHCTeMa YpaBHEHHH M HEPaBEHCTB, PaBHOCHIBHOCTH
ypaBHEHH, HEPaBeHCTB MW  CHCTEM, palMOHAJbHEIE,
UppaOHaJbHEIE, NIOKa3aTelbHbIE, CTETICHHEIE,
norapuMUYECKue,  TPUTOHOMETPUYECKHE  ypaBHEHHS,
HEpaBEHCTBA M CHCTEMBl; yMEHHE pelarh YpaBHEHHS,
HEpPaBEHCTBA M CHCTEMBI C IIOMOIIBIO PAa3IMYHBIX MPUEMOB;
pelraTh ypaBHEHUsI, HEPAaBEHCTBA M CHUCTEMBI C TIapaMeTpoM;
NPUMEHSTh YpPaBHEHHs, HEPABEHCTBA, WX CHCTEMBI JUIA
pelIeHNsl MaTeMaTHYeCKUX 3ajad M 3aJad W3 Pa3InIHbIX
obacTell HayKu M peabHOM JKU3HU;

[1Py.8. ymeHnue cBOOOMHO ONEpHpPOBATh MOHATHAMU: Tpaduk
byHknun, oOpatHas (QyHKOHUS, KOMIO3HWIHS  (YHKITHH,
nuHeWHas (QYHKOUS, KBajapaTUdHas (YHKIHS, CTeTeHHas
¢GyHKIMS C [enbIM  [OKa3aTeleM, TPUTOHOMETPHUUYECKHe
byHKIMH, OOpaTHBIE  TPUTOHOMETpHUYECKHE  (YHKIIHH,
MoKaszaTellbHass W Jiorapudmuueckas QYHKIUHA, yMEHHUE
cTpouTh Tpaduku (QYHKIMI, BBIIOIHATH MPEoOpa3OBaHUS
rpadukoB QyHKIUH;

YMEHHE HCIONb30BaTh Tpapuku (QYHKIUA A0 H3ydeHUs
MPOILIECCOB M 3aBUCHMOCTEH NpPU PELICHUH 3a1ad U3 JIPYrux
y4eOHBIX TPEIMETOB W M3 PEAIbHOW KHM3HU; BBIPAXKATb
dopMynamMu 3aBHCUMOCTH MEX/1y BETHUYUHAMU;

yMeHuEe CBOOOTHO OINEpUPOBATh MOHATHUSAMH: YETHOCTb
GyHKIIMM, TEepUOAMYHOCTh  (YHKLUUH, OrPaHUYEHHOCTD
(GYHKIIMM, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMyM (QYHKIUH,
HauOoJblllee W HaWMEHbIEe 3HA4YeHHUs (QYHKIUUW Ha
NPOMEXKYTKE; YMEHHE POBOJUTH MCCIeI0OBaHNE (PYHKIINY;




YMEHHE HCIOJb30BaTh CBOMCTBA M Trpaduku (QyHKUMNA s
pellleHHs ypaBHEHUH, HEPABEHCTB M 3aJau C NapaMeTpamy;
n300paxatb Ha KOOPAMHATHOM IIOCKOCTH MHOXECTBA
pelIeHnil ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

[1Py.9. ymeHue CBOOOJHO ONEPUPOBATH MOHATUSIMMU:
II0CJIEZI0BATENbHOCTD, apupmeTHyeckas nporpeccus,
reoMeTpuyeckas Iporpeccus, OECKOHeYHO YyObIBarolas
reomMeTpuyecKast Iporpeccus; yMeHue 3aJ1aBaTh
[OCJIEZIOBATEIbHOCTH, B TOM  4YHUCIE€ C  IOMOILBIO
PEKYPPEHTHBIX (HOpMYIT;

[1Py.10. ymenue onepupoBaTh MOHSATHSIMHU: HENPEPHIBHOCTH
(GyHKIIMM, acUMNTOTHI rpaduka (QyHKIMH, TepBas U BTOpas
MpOU3BOAHAS (QYHKIIMH, TEOMETPUYECKHUH U (U3NYECKUi
CMBICIT  TIPOM3BOIHOI, MEepBOOOpa3Has, ONpPEIENCHHBIN
MHTErpall;, yMEHHE HaXOIUTh ACUMITOTHI rpaduka QyHKIUH,
YMEHHUE BBIYHCIATH HPOU3BOAHBIE CYMMBI, IPOH3BEACHUS,
YaCTHOTO M KOMITO3UIMU (QYHKIMHA, HAXOAWTh ypaBHEHHE
KacaTelbHOH K rpaduKy GyHKINH;

YMEHHE HCHONb30BaTh IPOU3BOAHYIO IS HCCIIEIOBAHUS
GbyHKIMI, UIT  HAXOXAEHUS HAWIYYIIETO pEIICHUs B
NPUKIAJHBIX, B TOM YHCJIE COIHAIbHO-DKOHOMUYECKHX H
¢u3mueckux 3amadax, JUIS  ONpEAETCHHUS CKOPOCTH U
YCKOpPEHUS; HAaXOOUTh IUIomaad W 00BeMbl (uUryp
MOMOIIBIO WHTETrpaja; MIPUBOJIUTH IPUMEPHI
MaTeMaTu4ecKoro MOJICTTUPOBAHUS c MIOMOIITBIO
g depeHInaTbHBIX YPaBHEHU;

[1Py.11. ymeHue omepupoBaTh IMOHATHSIMHU: KOMIUIEKCHOE
YHCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYIb |
apryMeHT  KOMIUIEKCHOr0  4ucna,  (¢opmMa  3alucH
KOMITJICKCHBIX YuCell (TeOMEeTpUIecKasi, TPUTOHOMETpUYeCKast
u anrebpanyeckas); yMeTb IMPOU3BOAUTH apuMeTHuecKue
JEWCTBUSI ¢ KOMIUIEKCHBIMU YHUCIIAMH; TPUBOAUTH MPHUMEPHI
UCTIOJIb30BaHHS KOMILJICKCHBIX YHCEIT;

[MPy.12. ymenue CBOOOAHO ONEPUPOBATH IOHITUSIMHU:
cpeaHee apudMeTHyecKoe, MeAWMaHa, HauOolblIee |
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HalMEHbIlIee 3HAYEHUs, pa3Max, AUCIEpPCHsl, CTaHIAPTHOE
OTKJIOHEHHME JUIsl OIMCAHMS UHUCIIOBBIX JAHHBIX; YMEHHUE
UCCIIeI0BaTh CTAaTUCTUYECKUE JaHHblE, B TOM YHUCIE C
IPUMEHEHHEM TIpapHUuecKMX METOAOB U  3JEKTPOHHBIX
CpeACTB; rpaMueCcKH MCCIIE0BaTh COBMECTHBIE HAOIIOIEHHS
C IIOMOIIBIO JUarpaMM PacCEUBAHUS U TMHEUHON pPEerpeccuy;
[1Py.13. yMmeHue HaxXoOIUTb BEPOSATHOCTU COOBITHH C
UCIIOJIb30BaHUEM TpaUueCKUX METOOB; NPUMEHATh JUIs
pemieHus 3agad  (GOPMYNIbl  CIOXKEHMS W YMHOXKEHHUS
BEpOsTHOCTEH, (opMyiny TMOIHOM BEpOSATHOCTH, (GOpMyIy
bepnymin, komOuHaTopHble (GakThl U (OPMYIIBI, OLIEHUBATH
BEPOSITHOCTU pEAITbHBIX COOBITHH; YMEHHE ONEpUPOBATh
HNOHATHSMU:  CIy4yaiiHas  BEJIMYMHA,  paclpe]esieHHue
BEPOSITHOCTEH, MaTeMaTHYeCKOe OXHIAaHWE, IUCIepCcus H
CTaHJAPTHOE OTKJIOHEHHE CIIy4aifHOW BENWYMHBI, (YHKIHH
pacrpeneneHus " TUIOTHOCTH PaBHOMEPHOTO,
MIOKA3aTeIIbHOTO M HOPMAaJbHOTO pAaCHpeieleHNil; yMEHHE
UCIIOJIB30BaTh CBOWMCTBA W3YYEHHBIX PACHPENEICHUN JUIA
pelIeHusl 3a/1a4; 3HAKOMCTBO C IOHATHSMU: 3aKOH OOJIBIINX
YHCENl, METOAbl BBIOOPOUHBIX HCCIIEJOBAaHWN; yMEHUE
IPUBOAUTH MPUMEPHI MPOSIBICHUS 3aKOHA OONBLIMX YUCEN B
IPUPOJHBIX U OOLIECTBEHHBIX SBICHUSAX;

[1Py.14. ymeHue cBOOOMHO ONEPHPOBATh MOHATHAMU: TOYKA,
npsMasi, IJIOCKOCTb, IMPOCTPAHCTBO, OTPE3OK, JIyd, IUIOCKHH
yroiL, JIBYTpaHHBIN yrodi, TpeXTpaHHbIN yromn,
IEepeceKaoImuecs, IapajieIbHble M CKPEIIUBAIOIINAECs
npsMbIe, MAapaIEIbHOCTh U MEPIEHANKYISPHOCTD MPSAMBIX U
IUIOCKOCTEH, Yrol MeXAy IPsSMBIMHU, YTOJI MEXIy NMPSIMOH U
IUIOCKOCTBIO, ~ yrol  MEXIy  IUIOCKOCTAMH;  yMEHHE
UCIIOb30BaTh NPU PpEIICHUU 3a1ad H3ydyeHHble (aKTbl U
TEOPEMbl IUIAHUMETPUM; YMEHUE OLEHMBATH Pa3Mepbl
OOBEKTOB B OKPYXKAIOLIEM MHUPE; YMEHHE OIEepUpOBaTh
HNOHATHSIMUA:  MHOIOTPAaHHHUK, CEUYEHHE MHOIOIPaHHUKA,
NpaBUIbHBIA MHOTOTpaHHUK, IIpU3Ma, MUpaMuaa, gurypa u
HOBEPXHOCTh BpAIlleHUs, IWIMHAP, KOHYC, Imap, cdepa,
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pa3BepTKa IOBEPXHOCTH, CEUCHMs KOHyca U IMJIMHIpA,
napajuleNibHble OCH WM OCHOBAaHHMIO, CEYeHHE Imapa,
IUIOCKOCTb, Kacarommasicst chepsl, IINHIPa, KOHyca; YMEHUE
CTPOHTH CeueHHe MHOT'OI'paHHUKA, n300paxkaThb
MHOTOTPaHHUKH, (DUTYpbI W TOBEPXHOCTU BpAIICHUS, HX
CEYCHUS, B TOM YHCIIE C IOMOIIBIO JICKTPOHHBIX CPE/ICTB;
YMEHUE TMPHUMEHSATh CBOWCTBA TI'E€OMETPHUECKHX (QUTYp,
CaMOCTOSITENBHO (OPMYIHPOBATH OINpPENETICHUS H3y4aeMBbIX
¢Guryp, BBIIBUTaTh THUIOTE3bl O CBOWCTBAX M MpPU3HAKAX
reoMeTpHUYEeCKHX (PUTyp, 00OCHOBBIBATH WIIM OIPOBEPTaTh HX;
yYMEHHE TPOBOIHUTH KiacCH(UKaHio GUTyp MO PasIHIHBIM
NpU3HAKaM, BBIMONHATE HEOOXOIMMBIE JOIOIHHUTEIbHBIE
HIOCTPOCHUS;

[1Py.15. ymeHune cBOOOAHO ONEPUPOBATH IMOHATUSAMHU:
wiomans Gurypel, o0veM (Qurypbl, BeIMYMHA  YIia,
pPacCTOSIHHE OT TOYKH O IUIOCKOCTH, PAacCTOSHUE MEXKIY
OPSMBIMH, DPAcCTOSHUE MEXIY IUIOCKOCTSIMH, IUIOMIAb
cdepsl, IWIOmaab TOBEPXHOCTH MUPAMHIBI, TPU3MBI, KOHYCA,
MWIAHIPA, 00beM Ky0a, MpsSMOYTroJIbHOTO Tapajuiesenurea,
OUpaMHUIbL, TPHU3MBI, [WIMHIPA, KOHYCa, IIapa; yMEHHue
HAXOJIUTh OTHOIIIEHHE 00BEMOB TTOIOOHBIX UTYD;

[1Py.16. ymeHme CcBOOOJHO ONEPUPOBATH IMOHATHSIMHU:
JBIDKEHHE, TapauieIbHBI  MEpeHOC, CHMMETpUs Ha
IUIOCKOCTH W B TIPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHUE
nmoo0us, MoA00HbBIE (PUTYPHI, YMEHHE pacIiO3HABAaTh PABHbBIC
U T0oJ00HBIe QUTYPHI, B TOM YHCJIE B MPUPOJE, UCKYCCTBE,
apXHUTEKType; yMEHHE HCIOJb30BaTh T'€OMETPHUECKHE
OTHOIICHHUS, HAXOIUTh T'€OMETPUUYECKHE BEIUYMHBI (UIMHA,
yroji, Imiomanb, o0beM) MPH peIIeHHH 3aJad M3 JAPYTHUx
y4eOHBIX MPEIMETOB U U3 PEaTbHOM KU3HU;

[IPy.17. ymenue cBOOOJAHO ONEPUPOBATH TMOHITHUSIMHU:
NpSMOYTOJIbHAsE CHCTEMa KOOPAWHAT, BEKTOp, KOOPIUHATHI
TOYKM,  KOOpPJAMHATBI ~ BEKTOpa, CyMMa  BEKTOPOB,
NPOM3BEICHHE BEKTOpa Ha YHUCIIO, Pa3lIOKEHHE BEKTOpa IO
0asucy, CKaIIpHOE MPOU3BEICHHE, BEKTOPHOE MMPOM3BEJICHNUE,
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yrojl M1y BEKTOPaMHU; YMEHUE HCII0Ib30BaTh BEKTOPHBIN U
KOOpJIMHATHBIA METOJ /sl PEILIeHUs TeOMETPUUECKUX 3a/ad
U 337a4  Jpyrux y4eOHBIX IPEIMETOB; ONEPUPOBAThH
HOHATHAMHU: MaTpuna 2x2 u 3x3, ompenenuTenb MaTpHILIb,
IreOMETPUUYECKHI CMBICIT ONIPEIeIUTENS;

[1Py.18. ymeHue MoJenupoBaTh peajbHbIe CHUTyallUd Ha
A3bIKE MAaTE€MaTUKH; COCTABIIATh BBIPAKEHMsS, YpaBHEHHS,
HEpaBEHCTBA M MX CHCTEMBbl [0 YCIIOBHIO 3ajayM,
UCCIIeIOBaTh IIOCTPOCHHbIE MOJENIHM C HCHOJIb30BAaHUEM
anmapara  anreOpbl,  HMHTEPIPETUPOBATH  IMOTYYCHHBIN
pe3ynbTaT; CTPOMTh MAaTEMaTHYECKHE MOJENU C IOMOIIbIO
IreOMETPUUYECKUX MOHATUH W BEJIMYUH, PEIIaTh CBA3aHHBIC C
HUMM TIPAaKTHUECKHE 3a/1aud; COCTaBJIATh BEPOSTHOCTHYIO
MOJENTb ¥ MHTEPIPETUPOBATh IOJIYYCHHBIH pE3YNIbTarT;
pemarh MPUKIAJHBIE 33/1a4 CPEJCTBAMH MaTEeMaTH4YEeCKOTO
aHauM3a, B TOM YHCJIE COIHMAJIbHO-PKOHOMHYECKOIO0 U
(bu3znIecKOro Xapakrepa;

[1Py.19. ymeHne BEIOMpATh MOAXO AT METOT IS PEIISCHUS
3aJa4d; MOHMMaHUE 3HAYMMOCTH MaTeMaTUKU B HM3y4EHHUH
IPUPOAHBIX M OOIIECTBEHHBIX MPOIECCOB U SIBICHHI; yMEHHUE
pacro3HaBaTh  IPOSBIIEHWE  3aKOHOB  MaT€MaTUKH B
UCKYCCTBE, YMEHHE INPUBOIUTH IPHUMEPBI MaTEMATHUYECKUX
OTKPBITUH POCCUICKON 1 MUPOBOM MaTEMaTHYECKON HAyKH

OK 2. Ucnoab30oBaTh
COBpPEeMEHHbIE CpeICTBa
NMOUCKA, AHAJIN3a U
HHTepNpeTanus
uHopMauuu, U
HH(pOpPMALMOHHbIE
TeXHOJOTHH JJIs1
BBINOJIHEHUS 32/1a4
npogeccuoHaAIbLHOI
AeSITeJIbHOCTH

JIP 33. c(hOpMUPOBAHHOCTH MHPOBO33PEHUS
COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAayKd ¥ OOIIECTBEHHOM MPAaKTUKH, OCHOBAaHHOTO Ha
JMajore KyJiabTyp, CHOCOOCTBYIOLIETO OCO3HAHHUE CBOETO
MECTa B MOJIUKYJIbTYPHOM MHPE;

JIP 34. coBepuieHCTBOBaHWE SI3BIKOBOM W HYHMTATEIbCKON
KYJIBTYpPbI KaK CpPe/JCTBa B3aUMOJAEHCTBUS MEXKIY JIIOIbMU
Y TIO3HAHMSI MUDA;

JIP 35. oco3HaHWe IIEHHOCTH HAyYHOW [eSTETbHOCTH,
TOTOBHOCTh OCYILIECTBIIATh MPOEKTHYIO U
HCCIIEN0BATENbCKYIO AESITENbHOCTh MHIMBUYaTbHO WU B

[1P6.5. ymeHme omnepupoBaTh TOHATHSAMHU: pallOHATbHAsS
GbyHKIMS, TOKa3aTelbHas (YHKIUSA, CTENeHHas (yHKIIHS,
norapudMudeckas byHKIHS, TPUTOHOMETPHYECKHE
¢dbyHKIIMKM, OOpaTHBIC (YHKIIMH, YMEHHE CTPOHTH TpaduKu
U3YYCHHBIX (DYHKIIHMIA, HCIIOIB30BATh IPaUKU MPU U3YUCHUU
NPOILIECCOB U 3aBUCHUMOCTEH, MPHU PEIICHUH 3a/1a4 U3 JAPYrux
y4eOHBIX MPEIMETOB U 3a[a4 U3 PEaTbHOM KU3HHU, BEIPAKATh
dopMynaMu 3aBUCUMOCTH M@Ky BETHUYNHAMU;

[MPy.7. ymeHue onepupoBaTh TOXIECTBO,
TOXJIECTBEHHOE TpeoOpa3oBaHue, YpaBHEHUE, HEPABEHCTBO,
ypaBHEHUH U PaBHOCHUIIBHOCTD

IIOHATUAMMU

CHUCTCMA HCPAaBCHCTB,
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rpymre.

MP 21. Bnajerh HaBbIKAMHU TOJNYYCHHS WHOOpMAIIUU W3
HWCTOYHHUKOB Pa3HBIX THIIOB, CaMOCTOSITEIIBHO
OCYILIECTBJIATh TOWUCK, aHaju3, CUCTEeMaTH3alHi0 |

WHTEpIpeTanrs MHPOPMALMKA PAa3IUYHBIX BUJIOB U (OpM
MPECTaBIICHUS;

MP 22. co3pmaBaTh TEKCTHI B pa3iMuHBIX (opMaTax ¢
y4eTOM Ha3HaueHUs WHPOPMAINH U LEJICBOU ayIUTOPHH,

BBIOMpAss ONTUMANbHYIO (OpMYy TMpEJICTaBICHHUS U
BU3YaIHM3AllNY;
MP 23. oueHuBaTb JOCTOBEPHOCTb, JIETUTUMHOCTb

nH(pOPMaIUH, €€ COOTBETCTBHE IPABOBBIM U MOPAIbHO-
3THUYCCKUM HOpMaMI/I;

MP 24. wucnonb3oBaTh cpencTBa WH(GOPMALMOHHBIX U
KOMMYHUKalIUOHHBIX TEXHOJIOTHH B pei€eHun
KOrHUTUBHBIX, KOMMYHHKATUBHBIX W OpTraHHU3allMOHHBIX
3a/aq ¢ coOroIeHneM TpeOoBaHMI IPrOHOMHUKH, TEXHUKH
0€30IMacHOCTH THUTHUEHBI, PECypcocOepekeHHUs, TPABOBBIX
W OTHYECKUX  HOPM, HOPM  HH(OPMAIMOHHOMN
0€30IaCHOCTH;

MP 25. BiameTh HaBBIKAMH PACTIO3HABAHUS W 3aIUTHI

nH(}opMaIuu, HHPOPMAITMOHHON 0€301TaCHOCTH JIMYHOCTH

YPAaBHEHUH, HEPAaBEHCTB U  CUCTEM, palUOHAJbHBIE,
UPPALMOHAJIBHEIE, IIOKA3aTEIbHBIE, CTEIICHHbIE
JorapugmMuyeckue, TPUTOHOMETPUUECKUE YpaBHEHUS,
HEPAaBEHCTBA U CHUCTEMBI, YMEThb pEIIAaTh YpaBHEHUS,

HEPABCHCTBA U CUCTEMbI C IIOMOIIBIO PA3JIMYHBIX IMPUCMOB,
peuiatk ypaBHCHHUsI, HCPABCHCTBA U CUCTEMbI C IAapaMETPOM,
JULIA
peuIiCHrd MATEMAaTHUYCCKHUX 3aJlad W 3aJa4 U3 Pa3JIMYHbIX

IMPUMECHATL YpPaBHCHUSA, HCPABCHCTBA, HX CHCTCMbI
obsacTell HayKu M peajbHOM KU3HU;
[1Py.16.

JIBUKEHUE,

yMEHHE CBOOOAHO ONEpUPOBaTh IMOHATHIMU!
napajjienbHbli  MEpPeHoC, CHUMMETpUs  Ha
IUIOCKOCTH U B TIPOCTPAHCTBE, IIOBOPOT, IpeoOpa3oBaHHE
noao6us, moo0HbIe (GUTYPHI: YMETh paclO3HaBaTh PaBHbIEC U
nmo00HbIe (GUTYPHI, B TOM YHCJIE B TPUPOJE, HCKYCCTBE,
apXHUTEKType;  YMETh
OTHOIICHHUS, HAXOAUTh T€OMETPUYECKHE BEIMUYUHBI (IJIUHA,
yroi, miomanb, o0beM) MPH PEUIEHUH 3afad U3 APYrux

y4eOHBIX MPEIMETOB U U3 PEaIbHOM KU3HU

HUCITIOJIb30BaATh reoOMETPUIYCCKHUEC

OK 3. [InanupoBaTh 1
peajn3oBbIBaTH
co0CTBEeHHOE
npodgeccuoHaIbHOE U
JIMYHOCTHOE pa3BHUTHE,
NpeANPUHUMATEIbCKYI0
nesiTeJIbHOCTD B
npogeccuoHAIbLHOMI
chepe, HCNIOJIB30BATH

JIP 12. cdopMHpOBaHHOCTH HPABCTBEHHOTO CO3HAHHS
STHYECKOT O TIOBEICHUS;

JIP 13. cnocoOHOCTh OIEHWBATh CUTYAIMIO0 U MPUHUMATH
OCO3HAHHBIC peIIeHUs, OPHUEHTUPYICh Ha MOpPAIbHO-
HPaBCTBEHHBIE HOPMBI M IEGHHOCTH;

JIP 14. oco3HaHume JHMYHOTO BKJI3Ja B MOCTPOCHUE
YCTOWYHBOTO OyIyIIEero;

JIP 15. OTBETCTBEHHOE OTHOIIEHUE K CBOMX POIUTEISIM H

(I/IJ'II/I) APpYyruc 4ji€HaM CEMbH, CO3JaHUI0O CEMbU Ha OCHOBC

[1P6.3. ymMeHHe OmnepupoBaTh IMOHATHAMH: PAIMOHAIBHEIC,
UppalOHaIbHbIE, MOKa3aTeIbHBIE, CTETICHHBIE,
jgorapuMuUyYecKkue TPUTOHOMETPUYECKHE YpaBHEHHS U
HEPaBEHCTBA, X CUCTEMBI,

[1P6.10. ymenue omepupoBaTh HMOHATHSIMHU: MHOTOI'PAaHHUK,
CeueHHe MHOTOrpaHHMKA, KyO, Mapajuiesienunes, Mpu3Ma,
nupamuia, Gurypa M TMOBEPXHOCTb BpALICHHS, IMIMHAD,
KOHYC, ap, cdepa, cedeHus: GUrypsl BpamieHus, IIOCKOCTb,
Kacaomascs  cheppl, [MWIMHApPA, KOHYCa,  IUIOLIA/b
MOBEPXHOCTH MHUpPaMUIbl, NPU3MBL, KOHYyca, LWIMHAPA,
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3HAHMS 10 (PMHAHCOBOM
rPAMOTHOCTH B
PA3THYHBIX )KU3HEHHBIX
CUTyalMsAX

OCO3HAHHOT'O TIPUHSATHUSA IIEHHOCTEH CEeMEWHOW >KU3HU B
COOTBETCTBMH C TpaauLMsIMHU HapoaoB Poccun;

MP 36. caMOCTOSATENBHO OCYIIECTBIATH ITO3HABATENIbHYIO
NEeSITEeTbHOCTh,  BBISIBISTH  MPOOJIEMBI, CTaBUTh H
(hopmynupoBaTh COOCTBEHHBIC 33/1a4U B 00pa30BaTEIbHOM
JEeSITETLHOCTH M )KU3HEHHBIX CUTYaIUsX;

MP 37.

MPOOJIEMBI C YUETOM HMEIOIINXCS PECYypPCOB COOCTBEHHBIX

CaMOCTOSATCIIbBHO COCTAaBJIATh IUIAH PCHICHUA

BO3MOYKHOCTEH U MPEATNOYTEHUN;

MP 42. naBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCHUTH
KOPPEKTUBBI B JIESATENILHOCTh, OLIEHUBATH COOTBETCTBHE
PE3YNIBTATOB LIEJISIM;

MP 43. BnaseTs HaBBIKAMHU TO3HABATEIHHOU peduiekcun
KaK OCO3HAHWS COBEPIIAEMBIX NEUCTBUU U MBICITUTEIBHBIX
MIPOIECCOB, MX PE3YJIbTATOB M OCHOBAHMI; MCIOJIH30BATh
npuemMsl pediaekcuu s OLEHKH CUTYyallud, BBIOOpa
BEPHOI'0 PELICHHUS;

MP 44. ymerp OIEHWBATh PHUCKH W CBOCBPEMEHHO
MIPUHUMATD PEIIECHUS 110 UX CHI)KEHUE;

JIP 38. cdhopMupOBaHHOCTH BHYTPEHHEH MOTHBAIIHH,
BKJIIOYAIOLIEH CTpEMIIEHUE K JOCTHXKEHHUIO L€ U YCIEXY,

ONTUMHU3M  HMHHUIMATUBHOCTb, YMEHHE [JEHCTBOBATH,
HCXOIS N3 CBOUX BO3MOXKHOCTEH,

JIP 39. chopMuUpOBaHHOCTH OSMITATHH, BKIIOYAIOIICH
CIOCOOHOCTh  TOHMMATh SMOLMOHAIBHOE  COCTOSIHUE
JOpYTUX,  Y4YUTBIBaTb  €r0  IPH  OCYLIECTBICHHUU
KOMMYHHMKAIIUM,  CIHOCOOHOCTh K  COYYBCTBHIO U
COIIEPEKUBAHUIO;

JIP  40. chOopMHUPOBAHHOCTH COLMANbHbIX HaBbIKOB,

BK/IKOYaloLWKUX CIIOCOOHOCTh BBICTpanBaTb OTHOLICHHUA C
APYrumMun JIrOJbMH, 33.6OTI/ITLC$I, IPOABJIATE HMHTCPEC U

miomanar  cdepbl, 00beM  Kyba,  MPSIMOYTOJBHOTO
napajjenenuneaa, TupaMuibl, IpU3Mbl, LUIMHIPA, KOHYCA,
yMEHHEe H300paXkaTb MHOTOTPAHHUKUA M  IIOBEPXHOCTHU
BpAIlIEHUs, UX CEYEHUs OT PYKH, C IOMOIIBIO YEPTENHBIX
UHCTPYMEHTOB M DJIEKTPOHHBIX  CpPEACTB;  YMETh
pacro3HaBaTh  CHUMMETPUIO B  IIPOCTPAHCTBE,  YMETb
pacIo3HaBaTh NPaBUIbHBIE MHOTOTPAaHHUKHY;

[1P6.13. ymeHue onepupoBaTh MOHATUSAMH: NPSIMOYTOJIbHAs
cucTeMa  KOOpJIMHAT, KOOpPAMHATBI  TOYKH,  BEKTOP,
KOOpJIMHATBl BEKTOpa CKAaJApPHOE IPOU3BEICHUE, Yroil
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEIEHHE BEKTOpA
Ha 4YMCJIO, HAXOAUTh C IIOMOILIbI0 H3YYEHHBIX (OpPMYI
KOOpJIMHATHI CepelMHbl OTPE3Ka, PACCTOSHUE MEXKIY IBYMS
TOYKAMH
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paspemnarh KOHQJIMKTHI

OK 4. ¢ dexTuBHO
B3aHUMO/EiICTBOBATH U
padoraTth B KOJLJIEKTUBE
U KOMaH/e

MP 09. BnameTh HaBbIKAMU y4eOHO-HCCIIEI0BATENbCKOM
MPOEKTHOW U COLIMAIBLHON AESATEIBHOCTH;
MP 30.
KOMaHJIHOW U MHJIMBUAYAJIbHOM paboThI;
MP 32. npunumarh UeIM COBMECTHOM [€STEIbHOCTH,

INIOHUMATb U HCIIOJB30BATL MPEHUMYUICCTBA

OpPraHM30BbIBATh U KOOPAMHHUPOBATb JACHCTBHA IO €€
JOCTUKEHHUSI; COCTABIIATh IUIAH JEHCTBUHM pacnpenelsiTh

poJIM € y4eTOM MHEHMH YYacTHMKOB 00CYXIaTb
pe3yNnbTaThl COBMECTHON PabOTHI;

MP 07. xoopauHHMpOBaTb M BBIIOJIHATH paboTy B
YCIIOBHSIX peasbHOro, BUPTYaJIbHOTO u

KOMOMHHMPOBAHHOTO B3aUMOJICHCTBUS;

MP 35. ocymiecTBiIsTh MO3UTHBHOE CTPATErHMYECKOTO
MOBEIEHWE B  PA3JIMYHBIX CHTYAalHMsX, TIPOSBISTH
TBOPYECTBO ¥ BOOOpakeHHE, OBITh HHUITHATHBHBIM.

MP 45. npuHUMaTh MOTHBBI M apPTYMEHTHI IPYTHX JIFOICH
IIPU AHAJIM3€ PE3YJIbTATOB JEATEIBHOCTH;

MP 48. npr3HaBaTh CBOE MPaBO U MPABO JAPYIUX JIOACH Ha
OIITNOKH;

MP 49. pa3BuBaTh ClIOCOOHOCTH TTIOHUMATh MHP C TTO3UITHH

JPYroro 4eioBeKa

[1PG6.8. ymenue onepupoBath MOHITHIMH: CITy4ailHBIN OIBIT U
ciy4JaiiHoe COOBITHE, BEPOATHOCTh CIYYalHOTO COOBITHS;
YMETh  BBIYMCISATH  BEPOATHOCTh C  HCIOJIb30BaHUEM
rpagMuecKuX METOJI0B; NPHUMEHATh (POPMYIIBI CIOXEHUS U
YMHOXXEHHsI BEpOSTHOCTEH, KOMOMHATOpHble (DaKThl MU
dopMynbl IpU pEIIEHUH 3a/ad; OLEHUBATh BEPOSTHOCTU
peasbHbIX  COOBITHIA,

3HAKOMCTBO €O  CIy4YaliHBIMU

BEIMYMHAMHY, YMEHUE TPUBOJUTH IPHUMEPHI IPOSBICHUS
3aKOHa OOJBIIMX YHCET B MPHUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSX;

[TPy.6. ymenue cBOOOAHO OMEPUPOBATH MOHATUSMU: CTEIIEHb
C LeNbIM IIOKa3aTeneM, KOpeHb HaTypalbHOW CTENEHH,

CTENCHb C pAalUOHANBHBIM IIOKa3aTelleM, CTelNeHb C
NeHCTBUTENBHBIM (BELICCTBEHHBIM) IOKa3aTeseM, Jorapupm
9HCIIa, CHHYC, KOCHHYC ¥ TAaHT€HC TIPOU3BOJIBHOI0 YHCIIA;
[1Py.8. ymeHne cBOOOAHO OMEpUPOBATH MOHSATHUSAMH: Tpaduk
byHkun, oOpaTHas (QYHKIUS, KOMITO3HIHS —(QYHKIIHA,
nuHelHas (yHKOWS, KBaipaTUdHas (QYHKIHS, CTEHCHHAs
(GYHKIHS C TeJIBIM IOKa3aTeleM, TPUTOHOMETPUYECKHE
byHKIIMH, OOpaTHBIE  TPUTOHOMETPUYECKHE  (YHKIIHH,
nmokaszaTelbHass ® Jiorapumuueckas (QyHKIUU; yMeTh
CTpouTh Tpaduku QYHKIHHA BBHINOIHATH TpPeoOpa3oBaHM
rpadukoB HyHKITHIA;

YMEHHE HWCIONb30BaTh TpaduKku QYHKIHA JUIS W3yICHHS
HPOLIECCOB 3aBUCHMOCTEH TPU PeIICHUM3alad U3 JIPYTUX
y4eOHBIX TIPEIMETOB UU3  PEaTbHOW  JKU3HH,  BBIPAXKAThH
(opMyaMu 3aBHCUMOCTH MEX/Y BETHYMHAMH;

yMeHHe CBOOOJHO ONEPUPOBATH TOHSATHSIMHU: YETHOCTD
(GYHKIHMK, TEPHOAUYHOCTh  (DYHKIHH, OrPaHUYCHHOCTH

(GYHKIIMH, MOHOTOHHOCTh ()YHKITUH, JKCTPEMYM (YHKIIHH,
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HauOoJbIllee W HaWMEHbIlee 3HAYEHHS

byHkuuu Ha
MPOMEKYTKE; YMETh POBOIUThL UCCIIEIOBaHNE (PYHKITUH;

YMEHHE MCMNONb30BaTb CBOMcTBa U Tpaduku (QyHKUUN A5
peleHusi ypaBHEHUH, HEPAaBEHCTB W 3aJad C MapaMeTpaMu;
n300pakaTh Ha KOOPAWHATHOW TUIOCKOCTH MHOKECTBA

pelieHnil ypaBHEHUH, HEPABEHCTB U UX CUCTEM

OK 5. OcymiecTBIsSITH
YCTHYI0 ¥ IMCbMEHHYIO
KOMMYHHMKAIIUIO HA
rocy1apCTBEHHOM
sa3bike Poccniickoin
Denepanuu ¢ y4eToM
oco0eHHOCTeil
COLIMAJIBLHOIO M
KYJbTYPHOI0
KOHTEKCTAa

JIP 16. screTHueckoe OTHOLIEHME K MHpPY, BKIIOYas
JCTETHKY ObITa, HAYYHOTO M TEXHHYECKOrO TBOPYECTBA,
CIIOpTa TPYyZAa M O0IIEeCTBEHHBIX OTHOILICHUH;

JIP 17. cnocoOGHOCTH BOCHIPHUHMMATH Pa3IUYHBIE BHJIBI
WCKYCCTBA, TPAJWIMA M TBOPYECTBO CBOETO M JAPYTUX
HApoJOB,  OLIyIIaTb  HMOIMOHAJIBHOE  BO3JEHCTBHE
HCKYCCTBa,

JIP 18. yOexIeHHOCTh B 3HAYUMOCTH I JIMYHOCTH H
obmecTBa U MHPOBOTO HCKYCCTBa
STHUYECKHX Tpamguiuil  u
TBOPYECTBA;

JIP 19. roTOBHOCTh K CaMOBBIPQXCHHIO B Pa3HBIX BHJAX
HCKYCCTBA, CTPEMJIEHUE TPOSIBIIATH Ka4eCTBA TBOPUYECKOU
JMYHOCTH;

MP 26. ocymecTBiIsITh KOMMYHHKAIIMH BO BceX cdepa
KHU3HU;

MP 27. pacrio3HaBaTh HEBepOATBHBIC CPEICTBA OOIICHHS,
MMOHUMAaTh 3HAUYEHHE COIMAJbHBIX 3HAKOB, PACIO3HABAThH

OTCYECTBECHHOI'O

KYJIBTYPHBIX HapOJIHOI0

MPEANOChUIKA  KOH(IIUKTHBIX CUTYyallMid W  CMSr4aTh
KOH()JIHKTHI;

MP 29. pa3BepHYTO M JOrMYHO H3JIaraTb CBOK TOYKY
3pPEHUS C MCIIOIb30BAHUEM SI3bIKOBBIX CPEJICTB

[1P6.7. MOHSTUSIMUA:  CpE/HEe

apupmMeTnyeckoe, MeauaHa, HauOonbllee W HauMEHbIIee

YMEHHE  OIEpHUPOBATh
3HAYECHMs, pa3Max, [IUCHEPCUs, CTaHIAPTHOE OTKIOHEHHE
YHCIOBOIrO HAa0Opa; yMEHHE H3BJIEKaTh, MHTEPIPETUPOBATH
uHpOpPMaIMIO,  IpEACTaBICHHYHO B Taliumax, Ha
Jquarpammax, rpa@ukax, OoTpaXkarollyl0 CBOMCTBa peasbHBIX
IPOLIECCOB M SIBJICHWH; TPEACTaBIATh HH(OpMANNI0 C

MIOMOIIHIO TaOJIHII u JHarpamm; UCCIIeI0BaTh
CTaTUCTUYCCKHUE MNOaHHbIC, B TOM 4YHUCIC C MNPHUMCHCHHUEM
Fpa(l)I/I‘{eCKI/IX METOAOB U 3JICKTPOHHBIX CPEACTB;

I1P6.9. ymeHme omepupoBaTh MOHSATHSAMH: TOYKA, IpsSMasd,
TUTOCKOCTb HPOCTPAHCTBO, JBYTpaHHBIN yroi,
CKpEIIUBAOIIHECs npsIMBIE, napauIeIbHOCTh u
NEePIEeHANKYISIPHOCTh TPSIMBIX W IIOCKOCTEH, yroi MexIy
OPSMBIMH, YTOJ MEXJIY MPSIMOH U TUIOCKOCTBIO, YTONl MEXIY
IUTIOCKOCTSIMH, ~ PacCTOSHHE OT TOYKH JI0 IUIOCKOCTH,
pacCTOsiHHE  MEXKAY  HPSAMBIMH,  PACCTOSHHE  MEXIY
IUTOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh IPU PEIICHUU 33l
u3ydeHHble (AKTBl H TEOpeMbl IUIAHUMETPUHU; YMEHUE

OLICHUBATDL pa3MCpPhbl 00BEKTOB OKPY’Karouiero Mupa

OK 6. IIposiBasiTH
rPaXkIaHCKO-
NATPUOTHYECKY IO

JIP 02. oco3HaHHWE CBOMX KOHCTUTYLIMOHHBIX IpaB H
00513aHHOCTEH, YBaKEHUE 3aKOHA U TPABONOPSIKA,;
JIP 03. mpuHATHE TPaIUIMOHHBIX  HAIIMOHAJIBHBIX

ITP6.8. ymeHue onepupoBaTh MOHITHSIMH: CIIYYaWHBIN OIBIT
U CIly4ailHOEe COOBbITHE, BEpOSATHOCTH CIYYAHOTO COOBITHS;
YMETb  BBIYMCIATH  BEPOATHOCTH €  MCIHOJB30BAaHUEM
rpad)M4ecKuX METOJIOB; NMPHUMEHSATh (POPMYJIBI CIOXKEHHS U
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MO3HMIMIO,
AEeMOHCTPHPOBAThH
0CO3HAHHOE IOBeJIeHue
HA OCHOBE
TPAAULIMOHHBIX
00111eYeI0BEeYECKHX
IeHHOCTEel, B TOM YHCJIe
C yueToM
rapMOHU3AIUHU
MEKHAITHOHAJBbHBIX U
MeKPeJTUTrH03HbIX
OTHOIIIEHHH,
NMPUMEHATH CTAHAAPTHI
AHTHKOPPYNUHOHHOT O
noBejAeHus

00111e4€eTI0BEYECKUX T'YMaHUCTUYECKUX u
JEMOKPATHYECKHUX LICHHOCTEH;
JIP  04.

IKCTPEMHU3MA,

T'OTOBHOCTH IIPOTHUBOCTOATH nacoJa0rnu
Kcenopoouwu,

PEIUTHO3HBIM,

HaI[MOHAIHN3MA,
TUCKPUMHUHALMKA 10  COIHAJIBHBIM,
pPacoBbIM, HAIMOHAJILHBIM IIPU3HAKAM;
JIP 05. TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIBHOCTh B
WHTEpecax TpakJaHCKOro oOO0IIecTBa, ydJacTBOBaTh B
CaMOyTpaBJIeHUH B 00mIe00pa3oBaTeIbHON OpraHu3aluu
Y JIETCKO-FOHOIIECKUX OpTaHu3aInsX;

JIP 06. ymeHuwe B3aWMOIEHCTBOBATh C COIHMAJIHLHBIMU
WHCTUTYTAMH B COOTBETCTBHM C UX (QYHKIUIMU W
Ha3HAYCHHEM;

JIP 07. roTOBHOCTP K T'yMaHHTApHOM M BOJIOHTEPCKOMH
JeSITETTHHOCTH,

MaTPUOTHYECKOTO BOCITUTAHUSI:

JIP 08. copMHpPOBAaHHOCTH POCCHUHCKON Tpa)KTaHCKOM
WIEHTUYHOCTH, MAaTPUOTU3MA, YBAKEHUS K CBOEMY
HApoOAy, YYyBCTBAa OTBETCTBEHHOCTH miepen PomwnHoi,
TOpJIOCTH 3a CBOM Kpail, cBOO PonnHy, CBOWM S3BIK H
KYJIBTYpPY, HPOLLIOE M HACTOALIEE MHOIOHAIIMOHAIBHOIO
Hapoxaa Poccuu;

JIP 09. 1eHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM
CUMBOJIaM, HCTOPHUYECKOMY M HIPHUPOJHOMY HACIEIUIO,
MaMATHUKAM, TpaJulusaM Hapo1oB Poccuu, noCTHKEHUAM
Poccun B Hayke, HCKyCCTBE, CIOPTE€ TEXHOJIOTHSX H
Tpyne;

JIP 10. unelinas yOSKICHHOCTh, TOTOBHOCTb K CITY)KEHHUIO
u 3amute OTedecTBa, OTBETCTBEHHOCTH 3a €r0 CyIb0Y;

MP 09. OBJIaJICHHUE HaBBIKAMH y4e0HO-

HUCCIIEA0BATEIbCKOM, MIPOEKTHOU " COIMAILHON

YMHOXEHHSI BEpPOATHOCTEH, KOMOWHATOpHBbIE (aKThl U
GopMylbl IpU peIIeHUH 3aJay; OLIEHUBAaThb BEPOSTHOCTU
peabHBIX ~ COOBITUH;  3HAKOMCTBO  CO  CIy4YallHBIMHU
BEIMYMHAMH; YMEHUE IPHUBOAUTH IMPUMEPHI MPOSIBICHUS
3aKOHa OOJBIIMX 4YHCET B IPUPOAHBIX M OOLIECTBEHHBIX
SIBJICHUSX;

I1P6.13. ymeHue OmepupoBaTh MOHATUSAMH: MPAMOYTOJIbHAs
cucreMa  KOOPJOMHAT, KOOPAMHATBI ~ TOYKH,  BEKTOP,
KOOpJIMHATBl BEKTOpa, CKaIIpHOE IIPOU3BENICHHE, YIol
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEIEHUE BEKTOPA
Ha YHCJO; HAXOQUTh C IIOMOIIBI0 H3YYEHHBIX (OPMYI
KOOpJIMHATBI CEPeANHBI OTPE3Ka, PAaCCTOSHUE MEXAY IBYMs
TOYKaMH;

[1P6.14. ymeHnue BpIOMpaTh MOAXOIINN M3YUYE€HHBIH METOJ
JUISL peIIeHHsI 331a4M, pPaclo3HaBaTh MaTeMaTHYECKHE (aKThl
U MaTeMaTHYeCKHE MOJAEIH B MPHUPOAHBIX U OOIIECTBEHHBIX
SBJICHUAX, B MCKYCCTBE; yMEHHE MPUBOAUTH IPHUMEPHI
MaTEMaTUYECKAX OTKPBITUN POCCUNUCKON U MUPOBOU HAYKH
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JACATCIIbHOCTH

OK 7. CopeiicrBoBaTh
COXPAHEHHI0

OKpY Karoleu cpeabl,
pecypcocoepexeHnIo,
NPUMEHATH 3HAHUA 00
U3MEHEeHMHU KJIUMAaTa,
NPUHIHUTBI
0epeRINBOro
NPON3BOJACTBA,

3¢ ¢eKTUBHO
AeficTBOBATH B
Ype3BblYalHbIX
CUTyausX

JIP 30. He npuHUMATh [JEHUCTBUS, TNPUHOCSILIHE BpEX

OKpY’Karollen cpese;

JIP. 31. ymeTb HPOTrHO3UPOBATH
JKOJIOTHYECKUE
JNEUCTBUM, IPEIOTBPAILATD UX;

MOCJICACTBHUS

HeOIaronpusTHbIe

IpeIIPUHUMAEMBIX

JIP 32. pacmmmpuTh ONBIT AEATEIBHOCTH HKOJIOTHYECKON

HalpaBJICHHOCTH,

MP 05. paspabareiBaTh IUIaH pEIIEHUS NPOOJIEMBI C

y4eTOM  aHalu3a  HMEIOIIMXCS  MaTepUalbHBIX |
HeMaTepUaIbHbIX PECYPCOB;

MP 17. ocymecTBisATh ILEJICHANPABICHHBIA ITOUCK
epeHoca  CpeacTB U crnoco0oB  jeifctBus B

npodeccuoHanbHyIO Cpely;

MP 18. ymeTp nepeHOCUTh 3HAHMS B MO3HABATEIbHYIO U

MPaKTHUYECKYIO 00IaCTH JKU3HEIESITElN

bHOCTH;

MP 34. npejyaraTe HOBbIE MPOEKTHI, OIEHUBATH HJICU C
MO3UIIMM HOBU3HBI, OPUTHHAIBHOCTH M MPAKTUYECKON

3HAYMMOCTH,

MP 38. naBaTth OIIGHKY HOBBIM CHUTYalldsM, BHOCHTH
KOPPEKTHBEI B JIESTEIFHOCTh, OLICHHBATH COOTBETCTBHUE

pe3yJabTaTOB LENSIX

[1P6.4. ymenue
HenpepbiBHAsA  (YHKIIHS,
OTpe/eTIeHHBI WHTErpall, yMETh HAXOIUTh IPOU3BOIHBIE
3JI€MEHTapHBIX byHKIHH, UCIIONBb3YS CIpaBOYHBIC
MaTepuabl; UCCIEAOBAaTh B MPOCTEUIINX CIy4asx (yHKIIHH

MOHATUAMU:  DyHKIUS,

nepBoobpasHas,

OIepUpoOBaTh
MIPOU3BO/HAS,

Ha MOHOTOHHOCTb, HaXOAWUTh HAWOOJBIINE M HAaUMEHbIIHE
3Ha4YeHus (YHKUUH; CTPOUTh TIpadUKd MHOT'OWIEHOB C

UCIIOJI30BAHMEM  allapaTa MaTeMaTH4YeCKOro — aHaln3a;
IIPUMEHATH IPOU3BOJHYIO IIPU PELICHUM 3a/1a4 Ha JIBUJKEHUE;
pemaTh MPaKTHKO-OPUEHTHUPOBAHHOE 33/1a4M Ha HAauOOJbIINe

U HAMMCHBIINE 3HAYCHUA, HA HAXOXIACHHUEC IIyTU, CKOPOCTU U

YCKOPEHHS;
[1P6.11. ymeHuwe omnepupoBaTh IOHATUSIMH: JBHKCHHE B
IPOCTPAHCTBE, TMONOOHBIE (GUTYpBl B  IPOCTPAHCTBE;
UCIIOJIB30BaTh OTHOIIEHHE IUIOIIANEH IIOBEPXHOCTEH U

00BEMOB MTOTOOHBIX (PUTYp TIPH PEIICHUH 33139,

[1P6.12. ymeHHWE BBIUMCIATh TEOMETPHUYCCKHE BEITMYUHBI
(mmmHA, yroi, TUIOMANb, OOBEM, IUIOMATL IOBEPXHOCTH),
UCTIONIB3YSI U3y4YEeHHBIE ()OPMYIIBI U METOJIBI

IIK 1.2. IIpoBoauTh
TEXHHYECKOoe
00Cay:KMBaHUE
CeJILCKOXO03SiICTBEHHOM
TEeXHUKH NPH
IKCIIyaTalluH,
XPaHEHUH U B 0COOBIX
YCJOBUSAX

JIP 24. TOTOBHOCTH K TpPYIY,
MacTepCTBa, TPYIOTIO0HE;
JIP  25. roroBHOCTH K
TEXHOJOIHYECKO M COLMaJIbHOMU
CIIOCOOHOCTH WHUIIUUPOBATH,

aKTUBHOM

OCO3HAHHUEC ILCHHOCTHU

JCATCIIBHOCTHU

HanpaBJICHHOCTH,

IJIAaHUPOBATb

CaMOCTOSATENbHO BBINOIHSTH TAKyl0 AATEIbHOCTD,
JIP 27. rOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO H
camM000pa30BaHMIO Ha MPOTSKEHUH BCEH KHU3HU;

MP 01.
aKTyaJIUu3UpOBaTh

CaMOCTOSTEIBHO
npobuemy,

(hopMyIMpOBaThH
paccMaTpuBaTh

u

)’
€4

[1P6.11. ymeHmWe omnepupoBaTh MOHATHUSAMHU: [BHKCHHEC B
MPOCTPAHCTBE, TOAO00HBIE (UTYpBI B  TPOCTPAHCTBE;
WCIIOJB30BaTh OTHOIIECHHE IUIOMIAJIEN ITOBEPXHOCTEH H
00bEMOB MTOIOOHBIX (PUTYp MPHU PEIICHUH 33]1a4;

[1P6.12. yMeHHE BBIUUCIATH TCOMETPUYCCKUE BEITUIMHBI
(nmuHa, yrom, IIOMAaab, OObEM, IUIOMIA[b MOBEPXHOCTH),
UCTIOJIb3YS U3yUCHHBIE (POPMYJIIBI U METOJIBI,

[1P6.13. ymeHue omepupoBaTh MOHATHAMH: MPSIMOYTOJIbHAS
CUCTEMa  KOOPJWHAT, KOOPAMHATHI  TOYKH,  BEKTOP,
KOOPJMHATHI BEKTOpa, CKAIAPHOE IMPOU3BEICHUE, YIroi

19




IKCILIyaTallu, B TOM
YHuCJI€ CE30HHOC

BCECTOPOHHE;
MP 03. ompeaenarp 1enu JAEATCILHOCTH,
rmapaMeTphl ¥ KPUTEPHUH MX JOCTHIKEHNS,

3a/laBaTh

MEXAYy BEKTOpaMH, CyMMa BEKTOpPOB, IIPOM3BEACHUE BEKTOpa
Ha YHWCJIO0; HAXOAWUTh C TIOMOIIBIO H3YYEHHBIX (POpPMYI
KOOpJIMHATBI CEpEeIUHbl OTPE3Ka, PacCTOSTHUE MEXAY IBYMS

TEXHUYECKOC .
00CITyKUBaHME MP 06. BHOCUTb KOPPEKTUBBI B JA€ATEILHOCTh, OLlEHUBATh | TOUKAMH, .
COOTBETCTBHE pE3yIbTATOB IEIsX, OLEHHBATH pucka | LIPY-8. yMeHne cBoOO/HO ONEpUpOBATH MOHATHSAMH: IPaduK
TOCTEICTBHIH IeSTEeTBHOCTH ¢bynkiuy, oOpatHast (QyHKOUSA, KOMIO3ULMS —(DYHKIMIM,
MP 09. BiajeTh HaBBIKAMH Y4eOHO-MCCIIE10BATENbCKOH 1 TMHelHas  PYHKUMA, KBAjJpATHYHAS PYHKIMS, CTETeHHast
[POCKTHOM  JIeATENBHOCTH, HABBIKAMH  DA3pElICHHS (GYHKOHS C LenbIM  IOKa3aTeleM, TPUTOHOMETPUYECKHE
pOGIeM: ¢byHkiuy, oOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIUH,
MP 15. aHanu3upoBaTh MONYYEHHBIE B Xoje pemieHus | OKA3ATCHbHAL 1 norapumueckas  QYHKIMHK; yMEHHE
3ajaud, pe3yNbTAaTh, KPUTHYECKH oOLeHnBaTh  ux | CTPOMTD rpa¢uku  (QyHKIMH, BBIIOJHATH HPEOOpa3OBaHUS
JIOCTOBEPHOCTD, TPOrHO3MPOBATh W3MEHEHHE B HOBBIX | IPAQUKOB QyHKIMiL;
YCITOBHSIX YMEHHE HCIONb30BaTh Tpapuku (QYHKIMHA A7 HU3ydEeHUS
IPOILIECCOB M 3aBUCHMOCTEI MpPU PElICHUU 3ajad U3 JPYrux
y4eOHBIX TIPEIMETOB W W3 pEaTbHOW JKWU3HH; BBIPAXKATH
(opMyTaMu 3aBHCIMOCTH MEKIY BETHIHHAMU;
yMEHHE CBOOOJHO OINEpUPOBaTh MOHITUSMH: YETHOCTD
(GyHKUIMH, TEePUOJUYHOCT  (YHKLUUH, OTrPaHHMYEHHOCTD
(GyHKIIMH, MOHOTOHHOCTh (DYHKIIHH, KCTpEeMyM (YHKIIHH,
HamOoNbIllee W HAaWMEHbIlee 3HadyeHWs (QyHKOUH Ha
IPOMEKYTKE; YMEHHE MIPOBOAUTH UCCIEIOBAaHHE QYHKIIUH;
YMEHHE HCIOJb30BaTh CBOMCTBA M Trpaduku (QyHKIUN s
pelleHusl ypaBHEHH, HEPaBEHCTB M 3aad ¢ IapaMeTpaMmu;
n300pakaTb Ha KOOPJMHATHOM IUIOCKOCTH MHOXECTBa
pelIeHnil ypaBHEHU, HEPABEHCTB U UX CHCTEM
K 2.2. IlpoBoauth JIP 13. criocoOHOCTH OLEHMBATh cuUTyanuio W npuHumary [IP6.7. ymeHwe  omepupoBaTh HOHSATHSIMHU.  CpeaHEe
JMATHOCTHPOBaHHUE OCO3HAHHBIE pELICHMS, OPUEHTUPYSACh HA MOpalbHO| apudMeTHyeckoe, MeJuaHa, HauOonblIee M HaMMEHbLIEE
o HPaBCTBEHHbIE HOPMBI M LIEHHOCTH; 3HAUeHMs, pa3Max, AUCIEPCHUs, CTaHAAPTHOE OTKJIOHEHUE
HeHCHpaBHOCUTEI/I _ | JIP 24. rotoBHocTs K Tpymy, OcO3HaHMe IeHHOCTH YHCIOBOrO HabOpa; YMEHHE H3BJIEKaTh, HHTEPIPETHPOBATH
CEABCKOXOIAMCTBEHHON |\, o crpa, tpynoniobue; MHpOpMAIMIO,  HPEACTaBICHHYRO B  TabiauMuax, Ha
TEXHUKH M | JIP 26. untepec K pasmmuHbIM chepam mpodeccuonanbHoi| AMArPAMMax, rpadukax, OTPKAIOIIYIO CBOKCTBA PealbHBIX
00opyn0BaHUS eATETBHOCTH: IpPOLECCOB U SIBICHUH; TPEICTaBIATh HHGPOPMAIMIO C
MP 01. CaMOCTOSTEILHO dhopMynupoBaTh y | TOMOLIBIO Tabmu u Jarpamu, HCCICA0BATD
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aKkTyaJlu3upoBaThb  IpoOieMy,  paccmMarpuBaTrh €€
BCECTOPOHHE;
MP 03. onpenensate Lead AEATEIbHOCTH, 3a7aBaTh

napameTpbl U KpUTEPUH UX JOCTUKEHUS;
MP 06. BHOCUTH KOPPEKTUBBI B JIESTEIBHOCTD, OLIEHUBATh
COOTBETCTBHE DE3YyJIbTaTOB LENAX, OLEHUBAaThb PHUCKA
TIOCTICICTBUM ACATEIHLHOCTH,

MP 09. BrageTh HaBBHIKAMH y4EOHO-HCCIIEIOBATENHCKON 1
MIPOEKTHOM  AEATENBbHOCTH, HABBIKAMHM  pPa3peIIeHUs
npooiiem;

MP 15. ananu3upoBaTh NONYYEHHBIE B XOAE PEIICHUS
3aauyl, pe3yJabTaThl, KPUTHYECKH OIEHMBATH  HX
JIOCTOBEPHOCTh, IIPOrHO3MPOBATH H3MEHEHHE B HOBBIX

YCIIOBHSAX

CTaTUCTUYECKHE JaHHbIe, B TOM YHCIE C TMPUMEHEHUEM
rpaduyecKux METOI0B U JIEKTPOHHBIX CPENICTB;

[1P6.12. ymeHHE BBIUUCIATH T'€OMETPUUYECKUE BETUUHHBI
(uHA, yroj, IUIOMIAAb, OOBEM, IUIOUIAIb TMOBEPXHOCTH),
UCTIOJIB3YS U3yUEHHBIE (POPMYJIIBI U METO/BI,

I1P6.13. ymeHue OomepupoBaTh MOHATUSAMH: MPAMOYTOJIbHAS
CUCTeMa  KOOpJWHAT, KOOPAMHATHI  TOYKH,  BEKTOP,
KOOpJIMHAThl BEKTOpa, CKaIIpHOE IPOU3BEICHHUE, Yroi
MEX]Ty BEKTOpaMH, CyMMa BEKTOPOB, ITPOM3BEICHUE BEKTOPA
HAa 4YHWCJIO; HAXOAWTh C TIOMOINBIO H3YYEHHBIX (POPMYI
KOOPAMHATHI CEPEeMHBI OTPE3Ka, PACCTOSHUE MEXIY IBYMsI
TOYKAMHU;

[1Py.5. ymeHue omnepupoBaTh IOHATUSMH: HaTypalbHOE
YHCIIO0, 1EJ0€ YHUCIIO, OCTATOK MO MOIYJIO0, PalMOHAIbHOE
YHUCII0, WPPAIMOHATHFHOE YHCIIO, MHOXKECTBA HATypaJIbHBIX,
IENbIX, PAIMOHAIBHBIX, ICHCTBUTEIBHBIX YHCENT, YMEHHUE
WCIIOJIh30BaTh TPU3HAKU JCITUMOCTH, HAMMEHBINIUH OOIIHit
JIENMTENh U HauMeHbIIIee o0I1ee KpaTHoe, anropuTM EBkimma
OpU  pENIeHMHM  3a7ad; 3HAKOMCTBO C  Pa3jIU4YHBIMHU
MO3UIIMOHHBIMU CUCTEMAMHU CUHCIICHUS;

[1Py.6. ymenne cBOOOIHO OMEPUPOBATH MOHATHIMHE: CTETICHB
C LeJbIM II0Ka3aTeleM, KOPEHb HATypaJbHOM CTEIEHH,
CTENEHb C palMOHAIBHBIM I10Ka3aTeleM, CTENEeHb C
JeWCTBUTENHHBIM (BEIIECTBEHHBIM) IOKa3aTeieM, Jorapupm
YHCIIa, CHHYC, KOCUHYC ¥ TAHT'€HC IIPOU3BOJIBHOI0 YUCIIA

K 2.3. Onpeneasith

CIoco0bI peMoOHTAa
(cmoco0bl  ycTpaHeHMs
HEUCIPABHOCTH)

CeJIbCKOXO03AMCTBEHHOM
TEeXHUKH B
COOTBETCTBHM C  ee
TeXHUYECKUM

JIP 13. crtocoOHOCTH OLIEHWBATh CHTYAIMIO W MPUHHMATY
OCO3HAHHBIC pEIICHHS, OpPUEHTHPYACh Ha MOPAIBHO
HPaBCTBEHHBIE HOPMBI M LIEHHOCTH;
JIP 24. roTOBHOCTH K TpPYAY,
MacTepcTBa, TPYAOIO0HE;

JIP 26. uHTEpec K pa3IuvHbIM cdepaM IpodecCHOHATHLHOY

OCO3HAaHHUC T CHHOCTH

JeSTENbHOCTH,
MP 01. CaMOCTOSATETLHO dhopMynIupoBaThH "
aKTyaJqu3upoBaTh  OpobiemMy,  paccMarpuBaTb €€

[1P6.4. ymeHmwe omepupoBaTh byHKIHS,
HenpepbiBHAasS  (QYHKIWS, TPOU3BOAHASA, IEpBOOOpa3Has,
ONpE/ICIICHHBI WHTErpall, yMeTh HaXOIUTh IPOU3BOIHBIC
DNIEMEHTAPHBIX  (DYHKIUIA, UCIIONB3Ys CIIPaBOYHBIC
Marepualbl; HCCIeNOBaTh B MPOCTCUIINX CIydasX (yHKIHH
Ha MOHOTOHHOCTb, HAXOAWUTHh HAMOOJNBIIMNE W HAaUMEHBILIUEC
3HaueHus (YHKIUA, CTPOUTh TpadUKd MHOTOYICHOB C
UCIIOJIb30BAHUEM  arapara MaTeMaTH4ecKOoro
NPUMEHSTH MPOU3BOIHYIO IPU PELICHUH 3a/1a4 Ha JIBU)KEHUE,

IIOHATHUAMM

aHajin3a,
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COCTOSIHHEM M PecypcChl,
HE00X0AUMbBIe IS
NnpoBeeHUsI peMOHTA

BCECTOPOHHE;
MP 03. onpepensaTe Mend JAEATEILHOCTH,
rmapamMeTpbl ¥ KPUTEPHH UX JOCTHIKEHNS,

3aJaBaTb

MP 06. BHOCUTH KOPPEKTUBBI B JIESATEIBHOCTD, OLIEHUBATh
COOTBETCTBHE pE3YyJIbTaTOB LENAX, OLEHUBAaTh PpHUCKA
TIOCTICICTBUM AEATEIIHLHOCTH,

MP 09. BnaseTs HaBbIKAMU y4€OHO-HCCIIEIOBATENBCKON 1
IIPOEKTHOU HAaBBIKAMU  pa3pelICHUS
npooiem;

MP 15. ananu3upoBaTh NONYYEHHBIE B XOAE PEIICHUS
3aa4d, Ppe3yJbTaThl, KPUTUYECKH  OLICHMBAThb  UX
JOCTOBEPHOCTb, IIPOrHO3MPOBATH H3MEHEHHE B HOBBIX

YCIIOBHSAX

JICATEIILHOCTH,

pelaTs NpakTHKO-OPUEHTUPOBAHHOE 33/1a4i Ha HauOOJbIINe
Y HauMEHbIIIME 3HAUYEHUs, HA HAXOXKAEHUE ITyTH, CKOPOCTH U
YCKOpEHUS;

I1P6.11. ymeHue onepupoBaTh IOHATUSIMH: JBHUKCHHE B
burypsl B  IPOCTPAHCTBE;
IUIOIIAJeH IOBEPXHOCTEH H

mogo0HbIE
OTHOIIICHUC

IPOCTPAHCTBE,
UCII0JIb30BATh
00bEeMOB 1OI0OHBIX (PUTYp ITPU PELIEHUN 3374,

[1P6.12. ymeHHe BBIUUCIATH TI'€OMETPUUYECKHE BEITUYHHBI
(anuua, yroi, miomagb, 00bEM, IUIOMIAAb MMOBEPXHOCTH),
UCIIOJNIB3YSI U3y4YEeHHBIE ()OPMYJIBI U METOJIBI;

[1Py.12. ymeHue CcBOOOAHO ONEPUPOBATh IMOHATUSAMMU:
cpemHee  apudMeThyecKkoe, MeaWaHa, HauOoiblIee U
HaVMEHbIlIee 3HAYEHUs, pa3Max, AUCIEpCHs, CTaHIAPTHOE
OTKJIOHEHHME JUIS OIMCAHWUS YHCIOBBIX JAHHBIX; YMEHHE
UCCIIeIOBaTh CTAaTUCTUYECKWE JaHHBIE, B TOM YHCIE C
OpPUMEHEHHEM TpapUuecKuX METOAOB M  DJIEKTPOHHBIX
CpeAcCTB; TpaMUECKH HCCIEI0BAaTh COBMECTHBIC HAOIIOICHHS
C TTOMOIIBIO THArPpaMM PACCEUBAHUS Y JUHEWMHOW pErpeccuu
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2. CTPYKTYPA U COJAEP)KAHUE YUEBHOU JUCIUILINHBI

2.1. O0beM yueOHOM TMCHUNJINHBI M BUAbI Y4e0HOH padoThl

Bup yyeOHol padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHOM NPOrpaMMbl AMCHHUILIMHBI 324
BT. 4.

OcHoBHOE conepKanue 268
BT. 4.

TEOPETUYECKOE OOYUECHHE 134
NPAKTUYECKUE 3aAHITHS 110
KOHTPOJIbHBIE padOThI 24
IIpodeccuoHaIbLHO-OPMEHTHPOBAHHOE COACPKAHME 32
(comeprkaHue MPUKJIATHOTO MOAYJIsA)

TEOpEeTUYECKoe 00yUeHHE 4
NPAKTUYECKUE 3aHATHUS 28
IMpome:kyTouHasi arrecTanusi (9x3amern) 24
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2.2. TemaTu4eckHuii IVIaH U coepKaHue Y4eOHOM JMCUMILINHBI MarteMaTHKa
HaumeHoBaHue Conep:xaHue y4eOHOTo MaTepHasia (0CHOBHOE H MPO¢eCcCHOHAIbHO-OPHEHTHPOBAHHOE), Oobem | dopmupyemble
Pa3aesI0B M TeM JabopaTopHbIe H MPAKTHYECKHE PadoThl, CAMOCTOSITEbHASI Pa00Ta 00yYaroIMXCH, 4acoB | KOMIETEHIHH
HHAUBUAYAJBHBIN NPOEKT (eciu npedycmompeHtvl)
1 2 3 7

Paznea 1. IloBTopeHue Kypca

MaTeMATHKH OCHOBHOM 20

HIKOJIBI

Tema 1.1. I{ens u 3amaun ConepxaHnue y4eOHOTO MaTepHraa

MaTeMaTHKH IpH OCBOCHMH 1. Ba3oBbie 3HAHHUS U YMEHUS 110 MATEMaTHKE B MPO(ECCHOHAIBHON U B MMOBCEAHEBHOMN IEATEIBHOCTH

CIIEIMATBHOCTH Texuns 5

Tema 1.2. Yucna u ConepxaHne yqeOHOTo MaTepHana

BbIUHMCTICHUS. BRIpaskenns n 1. leficTBus HAZT TOJIOKUTETBHBIME U OTPHUIIATENbHBIMU YHCIAMH, OOBIKHOBEHHBIMH H JICCITHYHBIMH JIPOOSMU.

nMpeoOpa3oBaHus 2. JleficTBus CO cTEMEHIMH, (HOPMYITBI COKPAIIIEHHOTO YMHOKEHHSI
Jleknus 2
IMpakTHYecKoe 3aHATHE 2

Tema 1.3. Tecomerpus Ha ITpodeccnoHabHO-OPHEHTHPOBAHHOE CO/IepKaHue (CoepKaHNe MPUKIIATHOTO MOLYJIsI)

ITIOCKOCTH 1. Buzs! Iockux GUryp v UX IIOMIATb. OK-01, OK-02,
?I.el;lcﬁzz;mm OpHEHTHPOBAHHbIE 33/1a41 B KypCe F€OMETPHH Ha IIOCKOCTH 5 OK-03, OK-04,

Tema 1.4. [IpoueHTHbIC Conepxanue yuyeOHOTO MaTepHaja OK-05, OK-06,

L ey 1. TIpocThie MPOLIEHTHI, pPa3HbIe CIIOCOOBI UX BHIYUCIICHHSL. OK-07
2. CJ10HBIE POLICHTHI IK-1.2, TIK-2.2,
Jlexuus 2 1IK-2.3
IIpakTHyeckoe 3aHATHE 2

Tema 1.5. YpaBHeHus u Conepxanne yq4eOHOTO MaTepHaa

HCpaBCHCTBA 1. JIuneiinsie, KBagpaTHEIE, IPOOHO-TUHEWHBIC YPABHEHUS 1 HEPABEHCTBA
Jlexkuus 2
IpakTu4eckoe 3aHaTHE 2

Tema 1.6. Cucremsr Conepxanne yd4eOHOTO MaTepHrala

YpaBHEHUH U HEPABEHCTB 1. Criocobbl peleHns CUCTEM JIMHEMHBIX ypaBHeHUH. CUCTEMbI HEIMHEWHBIX ypaBHeHUH. CHCTEMbI HEPABEHCTB
Jlexkus 2

Tema 1.7. BxogHol KOHTpPOJIb

Conepxanne ya4eOHOTO MaTepHaa

1. Beraucnenust n nmpeoOpa3oBaHusl.
2. YpaBHEHHUS M HEPABEHCTBA.

24




3. l'eomeTpus Ha MIIOCKOCTH

KonTtponbsnas padora «IloBTopenne Kypca MaTeMaTHKH» 2
Pa3ngen 2. CTeneHn H KOPHU. 22
Crenennasi QyHKIHs
Tema 2.1. CrenieHHas Conepxanue y4eOHOTO MaTepHaa
yHKIHA, ee cBOHCTBA 1. INonsiTHE KOPHSA N-0H CTETIEHH U3 AEHCTBUTENBLHOTO YHCTIA.
n o
2. Oynknyn ¥ = \,JE WX CBOWCTBA U rpauKu.
3. CpoticTBa KOpHS n-0i CTENIeHN
Jleknus 2
Tema 2.2. [Ipeobpa3oBaHue ConepxaHue y4eOHOTO MaTepHrasa
BBIPAXKCHUH C KOPHAMM N-OH 1. INpeobpazoBaHue UPPAIMOHATBHBIX BBIPAKEHHI
CTEMeH
Jleknus 2
IMpakTHYecKoe 3aHATHE 2
Tema 2.3. Cpotictsa crenenu ¢ | ConepkaHue y4eOHOro Marepuana
pallMOHANbHBIM 1 1. INonsTHE cTeneHn ¢ T00bIM PALOHANBHBIM MTOKa3aTeNeM. OK-01, OK-02,
ACUCTBUTCIIEHBIM 2. CrenienHble HYHKIIUH, HX CBOMCTBA M rpadUKu OK-03. OK-04
moKa3aTeiisiMu Jlexus 2 OK-OS’ OK-06’
1 1
IIpakTHyeckoe 3aHsATHE 2 OK-07
Tema 2.4. PaBHOCHIIBHOCTD ConeprkaHue yaeOHOrO MaTepHrasia K-1.2. TIK-2.2
> = bt ] ey
YPaBHCHUU U HEPABCHCTB. 1. PaBHOCHJIBHOCTh ypaBHEHHI U HepaBeHCTB. OnpeneneHus. OCHOBHBIC TEOPEMBI O PABHOCHIIBHBIX MEPEX0IaxX B MK-2.3
OGLwe MeTo/bl PeLICHHs YpaBHEHHUSAX U HEPaBEHCTBAX. '
2. O0ume MeTOABI PeIleH s ypaBHEHH: IIepeXx ol OT PaBEeHCTBA (PyHKIUI K paBEHCTBY apryMEHTOB IS
MOHOTOHHBIX (DYHKIMI, METOZ pa3IoXKeHHsI Ha MHOXKUTEIH, METO BBEICHHSI HOBOW IepeMEHHOH, ()yHKIHMOHAIBEHO-
rpapuyYecKuii METo
Jleknus 4
Tema 2.5. Pemenue Conepxanue yueOHOTO MaTepHaja
MpPAHOHAJIEHBIX YPABHEHUH | ], PaBHOCHIBHOCTH HPPALIMOHAIBHBIX YPABHEHHIT H HEpaBEeHCTB. METO/IbI HX PELICHHSI.
1 HCPAaBCHCTB 2. PelieHre MPPAIOHAIBHBIX yPABHECHHIT I HEPABEHCTB
Jleknus 4
IIpakTHyeckoe 3aHATHE 2
Tema 2.6. CterneHu 1 KOpHU. ConeprkaHue yaeOHOrO MaTepraa
Crenennas ¢pyrKkums 1. Onpenenenue creneHHoi Gpynkuuy. Mcnons3oBaHue ee CBOUCTB IPU PELICHUH YpaBHEHUI U HEPaBEHCTB
Kontponbsnas padora «Crenenu u kopHu. CreneHHast PyHKIHUI» 2
Pasnea 3. lHoka3zareabHas
18 OK-01, OK-02
Gyuxuus ! !
Tema 3.1. IToka3zarensHast Coneprkanue yueOHOTo MaTepuana OK-03, OK-04,
(yHKIWMS, €€ CBOICTBA OK-05, OK-07

1. Crenens ¢ IPOU3BOJIbHBIM HeﬁCTBHTeHLHLIM II0Ka3aTCJIEM.
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2. Onpenernenyie oKa3aTenbHON (QYHKINH, €€ CBOHCTBA U IpaduK.
3. 3HaKOMCTBO C IIPUMEHEHHEM TTOKa3aTeNIbHON (QyHKIMH. PereHne noka3aTelbHbIX YpaBHEHUH (YHKIMOHAIBHO-
rpauYecKUM METOJIOM

Jlexuust 2
IpakTHYecKoe 3aHATHE 2
Tema 3.2. Pemenue ConepxaHue y4eOHOTO MaTepHraia
TOKa3aTeNbHBIX YPABHCHUH 1 1. Penrenvie mokasaTebHbIX YpaBHEHUI METOIOM YpaBHUBAHUS [TOKA3aTelIel, METOOM BBEIEHHS HOBOM
HEPaBCHCTB MepeMeHHOH, PYHKIMOHABHO-TPahHYSCKHM METOIOM.
2. PelieHne moka3aTesbHbIX HEPaBEHCTB
Jlexkuust 4
IpakTHYecKoe 3aHsATHE 2
Tema 3.3. Cucremsr ConeprxaHnue y4eOHOTO MaTepHasa
TIOKA3aTe/bHBIX yPABHCHHIH 1. Pemienue cucteM nokasaTelabHbIX YPaBHEHUH
Jleknus 2
IpakTHYeckoe 3aHsATHE 4
Tema 3.4. Pemrenue 3a1au. ConeprkaHue yaeOHOTO MaTepHrasia
IoxkasarenbHas QpyHKLMA 1. Pemienne noka3atenbHbIX YpaBHEHUI METOJIOM ypaBHUBAHUS MOKa3aTeeld 1 METO/IOM BBEIICHHUS HOBOIA
NIEPEMEHHOM.
2. Pemenne noka3aTesbHbIX HEPABEHCTB
KonTpoabHasi padora «Iloka3atejibHasi pyHKIMS, ee CBOiiCTBA» 2
Paznen 4. Jlorapugmsl. 32
Jlorapudmudeckas GyHkuus
Tema 4.1. Jlorapudm uucia. Conepxanue yq4eOHOTO MaTepHala
JlecsaTuuHbIN U HATypaJIbHbII 1. Jlorapu¢m umcia.
sorapupMbI, YHCIIO € 2. lecATUYHBIN U HATYPAJIbHBIN JIOrapu(pMBI, YUCIIO €
Jlexnust 2
IIpakTHyeckoe 3aHATHE 2
Tema 4.2. CpoiictBa Conepxanne yaeOHOTO MaTepHaia OK-01, OK-02,
norapugmos. Oneparus 1. CpoficTBa J0rapiMOos. OK-03, OK-04,
sorapupMIpOBaHHsT 2. Oneparnus J0rapu(pMUPOBAHUS. OK-05, OK-07
Jleknus 2
IIpakTHyeckoe 3aHATHE 2
Tema 4.3. Jlorapudmuueckas Conepxanne yd4eOHOTO MaTepHraa
dyHKImA, ee cBOHCTBA 1. JTorapudmuueckas GpyHKIHS U €€ CBOMCTBA
Jleknus 2
IIpakTHyeckoe 3aHsITHE 4
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Tema 4.4. Pemenue
Jorapu(hMUIECKUX ypaBHCHUH
Y HEPaBEHCTB

Conepxanne yaeOHOTO MaTepHaa

1. Tlousitre norapudmMuueckoro ypapueHus. Orneparus mOTEHIIUNPOBAHUSL.

2. Tpu OCHOBHBIX METOJIa PEIICHHUS JIOrapU(PMUUECKUX YpaBHEHH: (YHKIIHOHATBHO-TPA(QUIECKHii, METO
MOTEHI[UPOBAHMSI, METO/I BBEICHHS HOBOM IEPEMEHHOM.

3. JlorapudmMudeckrue HepaBeHCTBA

Jlexnust 4
IpakTHYecKoe 3aHATHE 4
Tema 4.5. Cucremsr ConepxaHnue y4eOHOTO MaTepHaa
JorapuMIUYCCKUX ypaBHCHUH | 1. AJTOPUTM pEIIEHHs] CUCTEMBI YpaBHEHUH.
2. PaBHOCHIIBHOCTB JIOTaprU(PMUYECKHX YPaBHEHUH U HEPABEHCTB
Jlexknus 2
IpakTHYecKoe 3aHsTHE 4
Tema 4.6. Jlorapudmsr B IIpodeccuonanbHO-OPHEHTHPOBAHHOE CofiepKaHue (Codep:KaHue MPUKJIAHOTO MOYJIsT)
NpUpOZE 1 TEXHUKE 1. [Ipumenenue aorapudma.
2. Jlorapudmuueckas cnimpanp B npuposie. Ee MaTemaTuueckre cBoicTBa
IMpakTHYecKoe 3aHATHE 2
Tema 4.7. Pemienue 3amay. ConeprkaHue yaeOHOTO MaTepHraia
Jlorapu¢msL. 1. Jlorapudmuueckast pyHKIUSL.
Jlorapugpmuteckas GpyHKIus 2. Pemenune npocrenux JorapuMuuecKiux ypaBHEHHUH
KonTtponbsnas padora «Jlorapugmsl. Jlorapudmmnyeckas GpyHkums» 2
Pa3znen 5. KomniexkcHbie 10
yucaa
Tema 5.1. KommekcHsie Conepxanue yueOHOTO MaTepHaja
qucia 1. TIoHsATHE KOMIUIEKCHOTO YHCIIA. OK-01
2. ComnpsbKeHHbIe KOMIUIEKCHBIE YNCIIa, MOIY/b U apryMEHT KOMILIEKCHOro yncia. dopma 3anmucu KOMIUIEKCHOTO
ymcia (reoMeTpudeckas, TPUTOHOMETpHUecKasi, anredpandeckas).
3. ApudmMernueckue AeHCTBHS ¢ KOMIUIEKCHBIMH YHCIAMHU
Jleknus 4
IIpakTHyeckoe 3aHATHE 2
Tema 5.2. [IpumeHeHue Conepxanne yq4eOHOTO MaTepHaa
KOMILICKCHBIX THCEI 1. BeImosiHEH e pacueToB ¢ MOMOIHI0 KOMIUIEKCHBIX YHCEIL.
2. IIpuMephl MCHONb30BaHMUSI KOMIUIEKCHBIX YHCE
IIpakTHyeckoe 3aHATHE 4
Iéa:men 6. OK-01, OK-02,
CHOBHI  TPUIOHOMETPHH. 40 0K-03. OK-04
Tpurosomerpuyeckue > !
GyHKuuu OK-05, OK-06,
Tema 6.1. Coneprxanue yueGHOr0O MaTepuana OK-07
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TpHUrOHOMETPUYECKIE 1. Pajguannas Mepa yria. [IoBOpOT TOYKH BOKPYT Havaia KOOpAUHAT.
byHKIMH NpOU3BONBHOrO | 2. OnpejeneHne CHHYca, KOCHHYCa, TAHT€HCa U KOTaHI'eHca. 3HAKH CHHYCa, KOCHHYCA, TAHT€HCa U KOTAaHI'€HCa 0
yrioa, uucna. PajuaHHas W | 4eTBEPTAM. 3aBHCHMOCTH MEXIY CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHTEHCOM OJ[HOTO M TOTO JK€ YIiia
rpagycHas Mepa yria Jlexuust 2
Tema 6.2. ConepxaHue y4eOHOTO MaTepHraa
OcHoBHbIe 1. TpuroHoMeTprYeCcKHe TOXKIECTBA.
TPUTOHOMETPUICCKUE 2. CuHyc, KOCHHYC, TAaHT€HC M KOTaHI'eHC YIJIOB o U - o.. DopMysisl nmpuBeeHus
TOXKIACCTBA. JIeKIIPISI 2
DOopMyJIBI IPUBEIEHMS
IpakTHyecKoe 3aHsITHE 2
Tema 6.3. ConepxaHnue y4eOHOTO MaTepHaia
Cumyc,  KOCHHYC,  TaHTCHC | 1 Cymma u pasHOCTh CHHYCOB. CyMMa M Pa3sHOCTb KOCHHYCOB. CHHYC M KOCHHYC ABOMHOrO yria. dopMysibl
CYMMBI 1 Pa3HOCTH JBYX YIJIOB | [10/[0BHHHOIO yIVIa.
CuHyc W KOCHHYC NBOHHOTO | 2 []peoGpa3soBaHms CyMMbl TPUTOHOMETPUYECKHX (YHKIHMIT B IPOM3BEACHHE U POU3BEACHNS B CyMMYy. BoipaskeHue
yrma. ®OpMyINbl MOTOBUHHOTO | thyroHOMETPHYECKUX (GyHKIMI Yepe3 TaHT€HC MOJIOBHHHOTO apryMeHTa.
yrina 3. IIpeoOpa3oBaHus MPOCTEHINMX TPUTOHOMETPUYECKHX BBIPAKEHHUH
Jleknus 4
IMpakTHYecKoe 3aHATHE 2
Tema 6.4. Cozep:xaHue yueOHOro MaTepuaia
OyHKIMM, WX CBOWCTBA. | 1 (OGuacTh ONPEACNCHAS M MHOXECTBO 3HAYCHHMH (YHKIHA. UETHOCTH, HEYETHOCTb, NEPHOTMYHOCTH ()YHKIHIA.
Crnioco0b! 3az1aHust yHKIHI 2. CnocoObl 3a7anust QyHKIMA
Jleknus 2
IIpakTHYeckoe 3aHATHE 2
Tema 6.5. ConeprxkaHue yaeOHOro MaTepHraia
Tpuronomerpuieckue 1. O6nacts onpeeneHds ¥ MHOKECTBO 3HAYEHNI TPUTOHOMETPUYECKHX QYHKIMHA. YETHOCTD, HEYETHOCTD,
(yHKIMH, HX CBOHCTBA 1 [EPUOAMYHOCTH TPUIOHOMETPHYECKUX (PYyHKLIU.
rpaduKy 2. CpoiictBa u rpaduxu QyHKIMA Y = €OS X, Y = Sin X, y = tg X, Y = ctg X
Jleknus 2
IIpakTHyeckoe 3aHATHE 2
Tema 6.6. IIpeoOpa3zoBanue | ComeprkaHue y4eOHOTo MaTepuaa
rpaguKos 1. CxxaTre u pacTshkeHHe rpa)UKoB TPUTOHOMETPUIECKUX (DYHKIIHA.
TPUTOHOMETPUIECKUX 2. [IpeoOpa3oBanue rpahKOB TPUTOHOMETPUUECKHUX (DYHKIUI
bymxmmit IpakTH4ecKoe 3anATHE 2
Tema 6.7. IpodeccnoHaILHO-OPHEHTHPOBAHHOE COEPKaAHHUE (COTepKAHNE MPUKIATHOIO MOIY.IsI)
Onwcanue NPOU3BOJCTBEHHBIX | Jcrionp30Banne CBOICTE TPUIOHOMETPUYECKHX (yHKLMIL B IPOECCHOHANBHDBIX 3a1a4ax
MPOLIECCOB C MOMOIIIBIO
IIpakTHyeckoe 3aHATHE 2

rpadukoB QyHKIMN

Tema 6.8.
Oo6patHsie

Coneprkanne yaeOHOTO MaTepraia

1. OGpatHsIe TpUrOoHOMETpHUecKre GyHKIMHU. VX cBolcTBa U rpadukn

[1K-1.2, [IK-2.3
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TPUTOHOMETPHUICCKHNEC

Jleknus

GbyHKIIIHN 2
Tema 6.9. Conepxanue y4eOHOTO MaTepHaa
Tpuronomerpuyeckue 1. VpaBHeHue cos X = a. YpaBHEHHE sin X = a. YpaBHeHHUe tg X = a, ctg X = a.
YPaBHCHHUA U HEPABCHCTBA 2. Pemenuie TpUroHOMETPUYIECKUX YPaBHEHNH OCHOBHBIX THIIOB: NMPOCTEHIIIIE TPUTOHOMETPHIECKNE YPAaBHEHUS,
CBOJSIIIMECS K KBaPATHBIM, PEIIaeMbIC Pa3TIOKCHHEM HA MHOXHTEIH, OHOPOHbIC.
3. IIpocTeiiiirie TPUrOHOMETPUYESCKUE HEPABEHCTBA
Jleknus 2
IIpakTHyeckoe 3ansiTHE 6
Tema 6.10. ConepxaHnue y4eOHOTO MaTepHraa
Crcrembl 1. CucreMsl IPOCTEHIINX TPUTOHOMETPUUECKUX YPaBHEHUH
HUTOHOMETPHUUYECKUX
TyI[:))aBHeHHfITp Jexuus 2
IMpakTHYecKoe 3aHATHE 2
Tema 6.11. ConeprkaHue yaeOHOTo MaTepHraia
Pemienne  3azmau.  OCHOBBI [ ] T]peo6pa3oBaHme TPUrOHOMETPHUCCKIX BHIPAKCHHUI.
TPUTOHOMETPHUH. 2. Pemenue TpUroHOMETPUYECKUX YPaBHEHUH M HEPABEHCTB B TOM YHMCJIE C MCIIOJIb30BAHUEM CBOMCTB (DYHKIIHUIL.
Tpuronomerpuyeckne KounTpoasHasi padota «OcHoBbI Tpuronomerpuu. Tpuronomerpuyeckue (hpyHKIMu» 2
GbyHKIIMU
Paznen 7. IlpousBoanas 34
(yHKIMY, ee NPUMEHeHHe
Tema 7.1. ITonsTue ConeprkaHue yaeOHOrO MaTepHrasia
NPON3BOAHOH. DPOPMYIIBI 1 1. OnpenesneHye YMCIIOBOI IOCIIENOBATENLHOCTH M CLIOCOOBI €€ 3a1anust. CBONCTBA YKMCIIOBBIX
npasuia JudQepeHupopanis MOCJIE0BATEIbHOCTEH.
2. OmnpernenieHye mpeena mnociaefoBaTeNIbHOCTH. Beruncnenue npenenos nocnenoparensHoctel. [Ipenen ¢pyHkumm
Ha OeckoneuHocTH. [Ipenen GpyHKIUYU B TOUKE.
3. [pupamenue aprymenra. [Ipupaienue ¢yHKIIHAN.
4. 3amaun, IpUBOJIIUE K IOHATHIO MPOU3BOAHON. OnpesieseHne IpOoU3BOAHON. ANTOPUTM OTBICKAHUS OK-01, OK-02,
MIPOU3BOJHOM OK'03, OK-04,
Jlexuus 2 OK-05, OK-06,
Tema 7.2. TIpousBomHbIE CozepskaHue yaeGHOTO MaTepuana OK-07
CYMMBI, pasHOCTH 1. ®opmyss nudbepeHpoBaHHsL. IIK-2.3
NPOU3BEICHHS, YACTHOTO 2. Tpasuna i epeHunpoBanms
Jleknus 2
IIpakTHyeckoe 3aHATHE 2

Tema 7.3. IIpousBoaHbie
TPUTOHOMETPUYECKUX
¢yaxumit. [IpousBonHas
CIIOXXHOH (DyHKITHH

Conepxanne yaeOHOTO MaTepHaia

1. Onpenenenne CIOXHON () YHKIIHU.
2. IIpon3BoaHAasT TPUTOHOMETPUIECKUX (PYHKINH.
3. [Ipon3BoaHAS CIOXKHON (QYHKIIHA
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Jlexnust 2
TpakTHYecKoe 3aHATHE 2
Tema 7.4. Tlonstue o Conepxanue y4eOHOTO MaTepHala
HETPEPBIBHOCTH (DYHKIIHH. 1. ITonsiTre HenpepbiBHON QyHKIMHU. CBOWCTBA HETIPEPHIBHOM () yHKIIHH.
Meron unrepsarnos 2. CBsI3b MEX/Iy HEMIPEPHIBHOCTBIO 1 AUP(HEpeHIIPYEMOCTHIO0 QYHKIMU B TOUKE.
3. AJIropuTM pellieHusI HEPaBEHCTB METOIOM HHTEPBAJIOB
Jlexknus 2
Tema 7.5. 'eomerpudeckuii u | ComepkaHue yueOHOTO MaTepuaa
(rsHdeCKHii CMBICTT 1. T'eomeTpuueckuii CMBICI IPOU3BOIHOM (QYHKIMK — YIITOBOH KO((GHUIMEHT KacaTedbHOU K TpaduKy GyHKINN B
MPOU3BOIHO TOUKe.
2. YpaBHeHHE KacaTeNbHOH K TpaduKy GYHKIUH. AJITOPUTM COCTaBIICHHUS YPABHEHHS KacaTelbHOM K rpaduKy
¢Gbyaknmn y=f(x)
Jleknus 2
IMpakTHYecKoe 3aHATHE 2
Tema 7.6. ®usuueckuii cmpicn | ConepikaHue y4eOHOro Marepuaa
IIPOU3BOJIHOU B 1. dusnueckuii (MEXaHUUECKHI) CMBICIT TIPOM3BOAHON — MTHOBEHHAs! CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)
npo¢eCCHOHANBHBIX 3a[a4ax
IMpakTHYecKoe 3aHATHE 2
Tema 7.7. MOHOTOHHOCTb ConeprkaHue yaeOHOrO MaTepHrasia
ynkumn. Touku skcTpemyma [ 1 Bospacranue u yObiBanue (GyHKIMH, COOTBETCTBUE BO3PACTaHMS U YObIBaHHs (DYHKIIMH 3HAKY ITPOH3BOAHOM.
2. [onsTre NpOM3BOJHO BBICIIETO MOPSIIKA, COOTBETCTBUE 3HAKA BTOPOIl MPOM3BOIHOM BBITYKJIOCTH (BOTHYTOCTH)
(GYHKLIMM Ha OTpe3Ke.
3. 3amaun Ha MaKCUMYM ¥ MUHEMYM. [IoHATHE aCHMITOTHI, CIIOCOOBI NX ONpeeneHus. AJITOPUTM HCCISIOBaHU
(YHKLIMH ¥ IOCTPOEHHUS ee rpaduka ¢ MOMONIbI0 NPON3BOAHOM. [IpoOHO-THHeHHAst HYHKIUS
Jleknus 2
IIpakTHyeckoe 3aHsATHE 2
Tema 7.8. MccrnenoBanue Conepxanue yq4eOHOTO MaTepHaja
(yHKIHil 1 oCTpOCHHE 1. Mccnenosanre GpyHKIUMKM HA MOHOTOHHOCTD M IIOCTPOEHHE IPa(UKOB.
rpa¢ukoB
Jleknus 2
IIpakTHyeckoe 3aHATHE 2
Tema 7.9. Haubosbiiee u Conepxanne yq4eOHOTO MaTepHaia
HAUMCHBILES 3HATCHMA 1. HaxoxaeHue HauOOJIbIIEr0 U HAUMEHBILErO 3HAYeHUH () YHKIIMI, MOCTPOEHUE rPpadMKOB MHOTOUJIEHOB C
byuximm HCIIOJIb30BAaHUEM alllapaTa MATeMAaTHIECKOTO aHAIn3a
Jleknus 2
IIpakTHyeckoe 3aHsATHE 2

Tema 7.10. Haxoxneuue
ONTUMAJIBHOTO PE3yJIbTaTa C

IIpodeccnonanbHO-OPHEHTHPOBAHHOE COIepKaHNe (codep:KaHue MPUKJIATHOT0 MOTYJIfA)

HanmMenbiiee 1 HanOoIbIICE 3HAUCHUE q)yHKIII/II/I
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IIOMOIIBIO HpOH3BOI[HOI>i B

IIpakTHyeckoe 3aHsTHE

IPaKTHYECKUX 33]1a9ax
Tema 7.11. Pemenne 3amau. ConeprkaHne yaeOHOTO MaTepHraia
Tponssonnas ynkium, ee 1. ®opmynbl 1 paBuna AU GepeHIIUPOBAHHS.
pUMEHEHH N .
PUMCHCHHE 2. UccnenoBanue GyHKIMI ¢ MOMOIIBIO MPOU3BOAHOM.
3. Hanbonbiee 1 HanMeHbIIee 3HaYeHUs! (pyHKINH
KonTtponsnas padora «IIpousBonnas pyHKINH, ee MPUMEHECHHE» 2
Pasnen 8. IlepmooGpasuas 20 OK-01, OK-02,
(yHKIUH, ee TPUMEHEeHHe OK-03. OK-04
b ]
Tema 8.1. ConepxaHue y4eOHOTO MaTepHrasa OK-05. OK-06
[epBooOpaznas byHKINT i ’ '
- | 1. 3ajga4ya 0 BOCCTAHOBJICHHHU 3aKOHA [IBIXKCHHUS 110 H3BECTHOMN CKOPOCTH. OK-07
[pasuma HAXOMICHUA | 2 TTonsitre unTerpupoBanust. O3HaKOMIIEHHE C [IOHSTHEM HHTErpalia U epBooOpasHoi st GyHKImU y=f(x).
TepBOOOPa3HBIX 3. Peenue 3a1a4 Ha CBS3b MEPBOOOPA3HON U €€ TIPOM3BOTHON, BLIYUCIICHUE TIEPBOOOPA3HOM IS JAaHHON ()yHKIIUH.
Ta6muna hopMyIn Juts HaXO0XKICHHUs IepBooOpa3HbIx. V3yueHune mpaBuiia BEIYHUCICHHUS TEPBOOOPA3HOM
Jleknus 1
IMpakTHYecKoe 3aHATHE 2
Tema 8.2. [Tnomanp ConeprkaHue yaeOHOTO MaTepHrasia
KpHBOJIMHCHHON TPATICIUH. 1. 3agaum, NPUBOISIIKE K TIOHATHIO OTPEACIICHHOT0 HHTErpaia — O BEIYUCICHHUH TUTOMIAINA KPHBOIHHCHHOM
q)OPMYHa Herorona — Tpamneuuu, O IMepeMeleHUU TOYKH.
Jleiibruma 2. TTonsiTre onpeaeaéHHOro HHTErpana. ['eoMeTpHIecKiii H QH3MIECKHil CMBICI OMPEISICHHOr0 HHTErpaia.
3. ®opmyna Hetorona— Jleiibnuia
Jleknus 1
IIpakTHyeckoe 3aHATHE 4
Tema 8.3. Heonpenenennsiit u | Conepixkanue yueOHOro Marepuana
ONPEACICHHBIN HHTEIPAJIbI 1. TToHsATHE HEONPENETEHHOIO HHTETpaIa
Jleknus 1
IIpakTHyeckoe 3aHsTHE 2
Tema 8.4. [TIlouwstue 00 | Conmepikanue yueOHOro MaTepuana
OHPEACICHHOM HHTETPAIC KaK | 1 TeomeTprUeCcKUii CMBICI ONPEAEIEHHOI0 HHTErpaia
UIOLIA N KPUBOJIHHEHHOM
Jleknus 1
Tpanenuu
IIpakTHyeckoe 3aHsATHE 2
Tema 8.5. Omnpenenernsiii | [IpodeccronabHO-OpUEHTHPOBAHHOE CoIepKaHue (CoaepKAHNE NPHUKIATHOTO MOLYJIs)
HHTETPa B XXHM3HH 1. l'eomeTpudeckuii cMbICT onpeaereHHoro naTerpana. @opmyna Herorona - JleiiOrua.
2. Penienue 3a1a4 Ha IPUMCHEHNE HHTETPANIA VTSI BRIYMCICHHS (DH3MUCCKUX BEIMYHMH U IUTOIIAICH
IIpakTHyeckoe 3aHATHE 4

Tema 8.6. Pemenne 3amauq.
IlepBooOpaznast QyHKINH, ee

Coneprkanue yueOHOro MaTepuaia

1. IlepBooOpa3Has GyHKIMH, €€ TPUMEHEHHE.

31




pUMEHEHNe 2. TlpaBuita HAXOXK/ICHHS TEPBOOOPA3HBIX.
KonTtponbsnas padora «Ilepeoodpa3zHasi pyHKINH, ee IPUMEHEHHE» 2
Paznen 9. Ilpsimble n 16
IJIOCKOCTH B POCTPAHCTBE
Tema 9.1. OcHoBuble noHsTHA | ComepkaHue yueOHOTO MaTepuaa
crepeomerpun. Pacrionoxkenue | 1 [Ipenmer crepeomerpun. OCHOBHBIE TOHSTHS (TOYKA, TPsIMast, INIOCKOCTh, MPOCTPAHCTBO).
HPAMBIX U TITIOCKOCTEH 2. OCHOBHbIE aKCHOMBI CTEPEOMETPHH.
3. Tlepecekaromuecs, mapajuIeNbHbIC U CKpElIUBaroLInecs npsiMbie. [[pH3HAK U CBOMCTBO CKPEIUBAIOIIIXCS
npsiMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (QUTIYPBL
Jleknus 2
Tema 9.2. TlapamnensHocTh | ComepkaHue yueOHOTO MaTepuaa
TpAMBIX, HPAMOH U IVIOCKOCTH, | 1 TlapanneneHble mnpsamas u  1miockocts.  Onpenenenme. Ilpusnak. CsoiictBa (¢ J0Ka3aTeNbCTBOM).
TIOCKOCTEH 2. TTapannenbHble IUTOCKOCTH. Omnpenenenue. IMpusHak. CaoiicTBa (c JI0Ka3aTeabCTBOM).
3. Tetpasap u ero snemeHthl. [lapamienenunen u ero syneMeHThl. CBOWCTBA MPOTHBOMOIOXKHBIX TpaHed u
nuaroHaned napasuienenunena. [loctpoenue ceuenuil. Pemenue 3aaay.
Jleknus 2
IMpakTHYecKoe 3aHATHE 2
Tema 9.3. Cozep:xaHue yueOHOro MaTepuana
HepHeHHHK)’H’Ip“HOCTL 1. IleprienauKynasApHBIC npsMBbIE. [apannensHble IIPSMBIE, NEPIEHIUKYISPHBIE K TUIOCKOCTH. OK-01, OK-03,
HPAMBIX, IPAMOU H IJIOCKOCTH, | 2 TIpp3Hak MNEPICHAUKYIAPHOCTH TPSIMOH W IUIOCKOCTH. JlokasaTtenscTBO. IlepmeHAMKYNsp W HAKIOHHAsL. OK-04, OK-07
ILIOCKOCTEH 3. IlepnieHOUKy/ISIpHBIC  IUIOCKOCTH.  [IpW3HAK  MEPHEHIUKYISPHOCTH  IUIOCKOCTeH.  J[OKa3aTenbCTBO. [IK-1.2. TIK-2.2
Had) ey
4. PaccTostHus B TPOCTPAHCTBE MK-2.3
Jlexus 2 '
Tema 9.4. Teopema o Tpex | ComepikaHue yueOHOro Marepuana
NIEpIICHINKYIIApaX 1. Teopema o Tpex mepneHAUKyIsApax. Jloka3zaTeasCcTBO.
2. Yron Mexay IpsiMOii U IIOCKOCTBIO.
3. Yron Mexay mIOCKOCTAMH
Jleknus 2
IIpakTHyeckoe 3aHATHE 2
Tema 9.5, [Ilapamnenshsle, | IIpoeccHOHANBLHO-OPHEHTHPOBAHHOE ColepKaHue (CodepKaHne MPUKIATHOT0 MOXYJIs)
HEPHCHIUKYIIPHBIC, 1. AKCHOMBI CTEPEOMETPHHU.
CKpEIIMBAIOMIHUECH IIPAMbIC 2. TlepneH UKy IApHOCTD IPSAMON M INIOCKOCTH, NapajlIelbHOCTh JBYX NPSAMBIX, HEPHEHIUKYIAPHBIX IIOCKOCTH,
MEePICHINKYIIPHOCTD IOCKOCTEH
IIpakTHyeckoe 3aHATHE 2

Tema 9.6. Pemenue 3amau.
IIpsMble W  IUIOCKOCTH B
IIPOCTPAHCTBE

Conepxanne yd4eOHOTO MaTepHraa

1. PacrionoeHre NpsSMBIX U INIOCKOCTEH B IPOCTPAHCTBE.
2. IleprieHIMKYIIAPHOCTD 1 MTApaUICIbHOCTh MPSIMBIX M TUIOCKOCTEH.
3. CkpemuBarommecs mpsiMpie
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KonTtpoasnas padora «IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE»

Paznen 10. KoopauHaThl u

12
BEKTOPBI
Tema 10.1. [lekapToBbI ConeprkaHue yaeOHOTO MaTepHraia
KOOpAMHATEI B TIPOCTPAHCTBE. 1. JlexapToBBI KOOpJMHATHI B ITpocTpaHcTBe. [Ipocreiine 3a1auu B KOOpAMHATAX.
Paccrosnne Mexy aByms 2. PaccrosiHME MEX/y IByMSI TOYKaMH, KOOPIMHATHI CEPENHBI OTPE3Ka
Toukamu. KoopauHaTh Texuus 2
CepeuHbI 0Tpe3Ka
p P IpakTHYecKoe 3aHATHE 2
Tema 10.2. BekTops! B ConeprkaHue yaeOHOTO MaTepHraia
HPOCTPAHCTBE. 1. Bekropsl B pocTpancTBe. CI0KEHNE U BBIYUTaHUE BEKTOPOB. Y MHOXKEHUE BEKTOpA Ha YUCIIO.
YTOI MEK/Ty BEKTOPAMH. 2. KoMrutanapHbie BeKTOPBI. Pa3iiokeHie BEKTOpa 10 TPEM HEKOMILTAHAPHBIM BEKTOPAM.
CxansipHOe NpOH3BE/ICHIE 3. CkansipHOe Mpou3BeieHNe BEeKTOpOB. KoopMHaTHI BEKTOpa, CKaIsIpHOE IPOM3BE/ICHHE BEKTOPOB B KOOPIMHATAX, OK-02. OK-03
BEKTOPOB YrOJl MEXK/IY BEKTOPAMH, YTOJ MEXKTY TPSIMOM U IIIOCKOCTBIO, YTOJI MEXK/Y ITOCKOCTSMH. el e
4. VpaBHEHHME TIIOCKOCTH OK-04, OK-07,
Jlexuus 2 I1K-1.2, TIK-2.2,
IMpakTHYecKoe 3aHATHE 2 IK-2.3
Tema 10.3. ITpodeccuoHAILHO-OPHEHTHPOBAHHOE Co/lepkaHue (ColepKaHne NPUKIATHOT0 MOIYJIs)
IpakTHKO-OpUEHTUPOBAHHBIE 1. KoopauHaTHas MIOCKOCTb.
3a/1a4 Ha KOOPJAHMHATHOU 2. BerunciieHne paccTOsIHAHN U TUIOIIAAeH Ha TIOCKOCTH.
TLIOCKOCTH 3. KonmyecTBeHHbBIE pacyeTs
IIpakTHYyeckoe 3aHATHE 2
Tema 10.4. Cozep:xaHue yueOHOro MaTepuaia
Pemenne 3amad. Koopaunatsr | 7. JlexapTOBBI KOOPAMHATHI B IPOCTpaHCTBE. BekTopsl B mpocTpancTBe. CI0KeHNE U BEBIYUTAHHUE BEKTOPOB.
M BEKTOPBI YMHOXEHHE BEKTOpa Ha YHUCIIO.
2. KomrutanapHsle BeKTOpEL. PazojkeHue BeKTOpa 10 TPeM HEKOMILTAHAPHBIM BEKTOPaM.
3. CkaspHoe npousBeeHne BeKTopoB. [IpocTeiimue 3a1aun B KoopanHaTax. KoopauHaThl BEKTOpa, pacCTOsHUE
MEXy TOYKaMH, KOOPJHHATHI CEpeIUHBI OTPE3Ka, CKAIIPHOE POM3BEICHHE BEKTOPOB B KOOPANHATAX, YTOJI MEXKIY
BEKTOPAaMH, YTOJ MEKTY IIPSIMOI U INIOCKOCTBIO, YIOJl MEXIY IIIOCKOCTSIMH
4. YpaBHEHHE TIOCKOCTH
KonTpoabHasi pa6ora «KoopauHaThI M BEKTOPBI» 2
Pazpnen 11.
A OK-01, OK-02,
MHOrorpaHHUKH U TeJaa 46
BpaleHust OK-03, OK-04,
Tema 11.1. Bepmunsl, pedpa, Conepxanne yd4eOHOTO MaTepHaa OK-05, OK-06,
I'paHKM MHOTOIPaHHHKa 1. TTonsiTre MHOrOrpaHHuKa. Ero ajeMeHThI: BeplnHbl, pebpa, rpanu. {uaronais. CedeHue. OK-07
2. BpInykiible ¥ HEBBITYKIIbIE MHOTOTPAHHUKH
I1K-1.2, T1IK-2.2,
Jleknus 2
[1K-2.3

Tema 11.2. [Ipu3ma, ee

Coneprkanne yaeOHOTO MaTepraia
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COCTaBIISIOIINE, CEYCHHE.
[Ipsimas n paBuIbHAS

1. Ilonsitre mpusmel. Ee ocHOBaHUs 1 OOKOBBIE rpaHu. BrIcOTa pU3MBIL.
2. Ilpsimas u HaxsioHHas npusMa. IIpaBuibHast npusma. Ee ceuenne

TIPU3MBI Jlexknus 2
TpakTHYecKoe 3aHsATHE 2
Tema 11.3. TTapamenenunen, | ComepkaHue yueOHOTO MaTepralia
Kky0. Ceuenne Kyoa, 1. Tlapansenenurnes, CBOMCTBA MPIMOYTOILHOIO Mapajuienenumena, kyo. Ceuenne Kybda, mapasiesenuneaa
napajuielienureia e 5
IpakTHYecKoe 3aHsATHE 2
Tema 11.4. TTupamuna, ce ConepxaHue y4eOHOTO MaTepHraa
COCTaBJIAIOMHUC, CCUCHHUC. 1. [lupamuna u ee 31eMenTsl. CedeHne MMpPaMUIbL.
IpaBuibHas Mpamua. 2. TlpaBubHas IUpaMHUIA.
Yceuennas nupamusia 3. Yceuennas nupamuia
Jlexnust 1
IMpakTHYecKoe 3aHATHE 2
Tema 11.5. boxoBas u nonHast | Cozpep:kaHue yueOHOro MaTepuaia
TIOBEPXHOCTE TIPU3MBI, 1. TInomraas OOKOBOH U MOTHON MOBEPXHOCTH MPU3MBI, TUPAMHU/IbI
nmMpaMuabl JIeK]_[l/If[ 1
IIpakTHyeckoe 3aHATHE 2
Tema 11.6. Cummerpust B ConeprkaHue yaeOHOrO MaTepHrasa
Kybe, mapaiesenumese, 1. CumMeTpusi OTHOCHUTENBHO TOYKH, MPSAMOM, MIIOCKOCTH.
[pu3Me, NUpaMuze 2. Cummerpus B KyOe, mapajuteliennume e, Ipu3Me, TMpamMmuiIe
Jlekuus 2
IIpakTHyeckoe 3aHATHE 2
Tema 11.7. ITpumepst ITpodeccnoHaILHO-OPHEHTHPOBAHHOE COIEP:KaHHUe (CoTepKaHue MPUKIATHOIO MOXYJIs)
cHMMeTpHii B ipodeccuu 1. CumMeTpust B IPUPOLE, APXUTEKTYPE, TEXHUKE, B OBITY
IIpakTHyeckoe 3aHATHE 2
Tema 11.8. TIpaBuibHbIe Conepxanne yq4eOHOTO MaTepHaa
MHOTOTPAHHHKH, X CBOHCTBA | 1 TJoHsiTHE IPAaBUIBHOrO MHOIOTPAHHHKA.
2. CBoiicTBa paBUIIbHBIX MHOTOIPAHHUKOB
Jlekuus 2
Tema 11.9. Hunuunap, ero Conepxanne yd4eOHOTO MaTepHraa
cocrapsiontue. CeueHue 1. Iunueap u ero snementsl. Cedenne nunuHapa (napajwielbHOe OCHOBAHMIO M OCH). PasBepTka LuInHapa
[HHHpa Jlexkuus 2

Tema 11.10. Konyc, ero
cocrassrorue. CedeHue

IpodeccoHaILHO-OPHEHTHPOBAHHOE COEPIKAHNE (COIepKAHUE PUKJIIATHOTO MO/TYJIsI)

1. Konyc u ero snemeHTHI.
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KOHYCa 2. Ceuenue KoHyca (MapauielIbHOE OCHOBAHHUIO U MPOXOIAIIEe Yepe3 BEPIINHY), KOHMIEeCKHEe ceueHusl. Pa3BepTka
KOHYCa
Jlexnust 2
Tema 11.11. YceueHHslit Coneprkanue yaeOHOTO MaTepHaia
KoHYyC. CeueHHE YCEUeHHOro 1. Yceuennslit konyc. Ero oOpasyromas 1 BeICOTA.
KoHyca 2. CeuyeHue yce4eHHOro KOHyca
Jlexkmus 2
IpakTHYeCKOe 3aHATHE 1
Tema 11.12. Illap u chepa, ux | ConepxkaHue yueOHOro Marepuana
ceaeHms 1. lap u chepa. Bzaumuoe pacrionoxenue cheps! U MIIOCKOCTH.
2. Ceuenue mapa, cepsl
Jlexknus 2
ITpakTHYecKoe 3aHATHE 1
Tema 11.13. ITonsaTre 006 Cozep:xaHue yueOHOro MaTepuaia
obbeme Tera. OTHOWICHHE 1. Tlousitie 06 0OBbeMe Tena.
00BeMOB MOI00HBIX TeIT 2. O6beM Kyba U MPSAMOYTOIBHOTO Mapaslieenuie/a.
3. O0beM NMpHU3MBI ¥ LIWITUH]IPA.
4, OrHolieHrue 00bEMOB MMOIO0HBIX TEN
Jlekuus 2
IIpakTHYeckoe 3aHATHE 2
Tema 11.14. O6bemsbl 1 ConeprkaHue yaeOHOrO MaTepraia
TIONIA/IM OBEPXHOCTEH Te 1. O6beMBI MUPAMHUJIBI M KOHYCA.
2. O0bem 1apa.
3. [moniam noBepxHoCTE#t Tel
Jleknus 2
Tema 11.15. KomOunarmu Conepxanue yu4eOHOTO MaTepHaja
MHOTOIPaHHHUKOB U TEJI 1. KomOuHaIMY TeOMETPUIECKUX T
Bpattermi IIpakTHyeckoe 3aHsATHE 2
Tema 11.16. I'eomerpraeckue | IpodeccronaibHO-OpHEHTHPOBAHHOE COdepKaHue (Codep:KaHHe NMPHUKIATHOTO MOITY.JIs)
KOMOMHAIMH HA TIPAKTHKE 1. Hcnionp30BaHne KOMOMHALMM MHOTOIPAHHUKOB M TeJl BPALEHUs B IPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4ax
IIpakTHyeckoe 3aHATHE 2
Tema 11.17. Pemenue 3amauq. Conepxanne yaeOHOTO MaTepHaa
Muororpannanku u Tena 1. O6BeMsbI 1 TUIOMAIM IOBEPXHOCTH MHOTOTPAHHUKOB U TEJl BPAIICHUS
BpatieHt KonTtponbnas padora K MHOrorpaHHHKH U TeJia BpallleHUsI» 2
Paznen 12. DiieMeHTHI OK-01, OK-02,
KOMOHHATOPUKH, 22 OK-03, OK-04,

CTATUCTUKHU H TCOPUH
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BEPOATHOCTEH

Tema 12.1. OcHOBHEIE
TTOHATHUS] KOMOMHATOPUKH

CozepxaHue yueOHOTO MaTepuana

1. HepeCTaHOBKI/I, pasMeIICHA, COYCTaHUA.

Jleknus

Tema 12.2. CoObiTHE,
BEPOSTHOCTH COOBITHS.
CrnoxeHue 1 yMHOKEHHE
BEPOATHOCTEM

Cozepxanue yueOHOTO MaTepuaa

1. CoBMecCTHBIE 1 HECOBMECTHBIE COOBITHSL.
2. TeopeMsbl 0 BEpOSITHOCTH CyMMBI COOBITHIA. TeopeMbl 0 BEpOSITHOCTH MPOU3BEICHUS COOBITHH.
3. YcnoBHasi BepOsITHOCTh. 3aBUCHMBIE M HE3aBHCHMBbIE COOBITHSL.

Jleknus

Tema 12.3. BeposTHOCTb B
POeCCHOHATBHBIX 3a1auax

IMpodeccnonabHO-OPUEHTHPOBAHHOE ColepKkaHue (colep:KaHue MPUKJIATHOT0 MOTYJIN)

1. OtHOCHTEBHAS YACTOTa COOBITHS, CBOWCTBO €€ YCTOMYMBOCTH.
2. CTaTUCTHYECKOE OTpeIeeHHe BEPOSITHOCTH.
3. O1ieHKa BEpOSTHOCTH COOBITHS

HpaKTn!{eCKoe 3aHATHE

Tema 12.4. [luckperHas
ciy4yaiiHasi BEJIM4YMHA, 3aKOH €e
pacnpeneneHus

Copneprxanue y4eOHOTO MaTeprana

1. Bugp! ciyyaiinbix BenuunH. Onpernenenne JUCKPETHON ClydaifHOW BeJTMYHMHBI.
2. 3aKOH pacripeeneHus AUCKPETHOH ciydaiiHoM BeanyuHbl. Ee uicioBble XapaKkTepUCTHKH

Jlekuus

Tema 12.5. 3agaun
MaTeMaTHYECKOM CTATUCTUKH

CozepxaHue yueOHOro MaTepuaia

Bapuanonnsiii psa. [lonuron yactor u rucrorpamMa. CTaTUCTHYECKHE XapaKTEPUCTHKHU psijia HaOJII0aeMBbIX
JAHHBIX

Jlekuus

Tema 12.6. CocraBienue
TAOJHIL ¥ JIMarpaMM Ha
MPaKTHKE

IIpodeccnonanbHO-OpHEHTUPOBAHHOE COeP:KaHUE (COdepsKaHUe MPUKJIATHOIO MOTYJIs1)

1. TlepBryHast 06pabOTKa CTATHCTHYECKHUX AAaHHBIX. | padudeckoe UxX MpencTaBiIeHHE.
2. HaxoxxJeHue cpefHUX XapaKTepUCTHK, HaOI0IaeMbIX JaHHBIX

HpaKanecxoe 3aHATHE

Tema 12.7. Pemenue 3anau.
DOneMeHTH KOMOMHATOPHKH,
CTAQTHCTUKH U TEOPHU
BEPOATHOCTEN

Conepxanne ya4eOHOTO MaTepHaa

1. DneMeHTH KOMOMHATOPHUKH.
2. CoObITHE, BEPOSTHOCTH COOBITHSL.
3. CnoxeHre 1 YMHO)KEHHE BEPOSITHOCTEH

KonTpoabnasi pa6ora «JjieMeHTbl KOMOUHATOPUKH, CTATUCTHKH U TEOPUH BePOSTHOCTE»

OK-05, OK-07

Pazpen 13. MmuoxkecTBa.
JJieMeHThI Teopuu rpagos

Tema 13.1. MHuoxecTBa

Conepxanne yaeOHOTO MaTepHaa

1. INousatre MuOXecTBa. [10IMHOXKECTBO.
2. Onepanyy ¢ MHOKECTBAMHU

Jleknus

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07
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Tema 13.2. Omeparuu ¢
MHOXECTBAMU

IMpodeccnonabHO-OPHUEHTHPOBAHHOE CO/lepP:KaHue (coAep:KaHue NMPUKJIATHOT0 MOAYJIsA)

1. Onepammu ¢ MHOXKXECTBAMHU.
2. Periennie nmpuKIagHBIX 32124

IIpakTHyeckoe 3aHsTHE

Tema 13.3. I'pacsr

Cozepxanue yueOHOTO MaTepuaa

1. [TousTre Tpada.
2. Cpsi3HBIH rpad, nepeBo, MUK rpad) Ha TNIOCKOCTH

IIpakTnyeckas padora

Tema 13.4. Pemenue 3amau.
MHuoxectBa, rpadpl H HUX
MIpUMEHEHHE

Cozepxanue yueOHOTO MaTepuaa

1. Omepatmu = ¢ MHoxectBamu.  OmmcaHue — peaslibHBIX  CHTyallud  C¢  TIOMOIIBIO
2. [lpumenenue rpadoB K pelIeHnIo 3a1a4y

MHO>XECTB.

KonTponbsnas padora «MHoxkecTBa, rpadgbl M HX IPUMEHEHHE»

Bcero:

300
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3. YCJIOBUS PEAJIN3ALIMA TPOT'PAMMBI YUEBHOH

JANCHUIIJIMHBI
3.1. TpeGoBaHuss K MHHMMAJBHOMY  MaTepPHAIbHO-TEXHUYECKOMY
o0ecrne4eHn 1o
Peanuzauust mporpamMmbl JUCHMIUIMHBI TpeOyeT Hamuyusi y4eOHOro kaOuHera
MaTeMaTUKU

ObOopynoBanne y4eOHOro kaOMHeTa: MOCAJOYHBIC MECTa MO KOJUYECTBY
oOydJaromuxcs; paboyee MECTO MpenojaBaresis; KOMIUIEKT Y4eOHO-HaIJISAHBIX
n0oCcOOMi; KOMIIJIEKT 3JIEKTPOHHbBIX BUIEOMATEPUAIIOB; 3aJIaHUsl JUII KOHTPOJIbHBIX
paboT; npodeccuoHaIbHO OPUCHTUPOBAHHBIC 33/IaHKS U MAaTepUAJIbI DK3aMeHa
TexHu4veckue cpeacTBa 00y4eHNsi: IEPCOHATBHBIN KOMOBIOTED € JUIIEH3UOHHBIM
IPOrpaMMHBIM 00ECIIEUYEHUEM U IIPOCKTOP C IKPAHOM

3.2. UudopmanuoHHoe odbecnieueHre 00yueHust

Ilepeyenr pexoMeHayemMbIX Yy4eOHbIX u3AaHuil, WHTepHeT-pecypcos,
JAONOJHUTEJIbHON JIUTEPATYPHI

OCHOBHBIC HCTOYHUKH:

1. Anre6pa u Hauana maremaruyeckoro ananusa. 10-11 knaccel. bazoBbiil u
yrayOneHHslit ypoBau: yueOHuk / 1. A. Anmumos, 10. M. Konarun, M. B. Tkauesa
[ np.]. — [Ipoceemnienue, 2022. — 463.

2. 'eomerpust 10-11 wmaccel. ba3oBelii U yriyOJaeHHBIH YPOBHHU: Y4eOHUK /
A. B. Tloropenos. — [Ipocsemenue, 2022. — 174,

3. UnnuBuayaibHBIE KOHTPOJIBHBIE pabOTHl MO Kypcy «Ausredpa W Hayana
aHanuza» g cryaeHToB ¢akyiapreta CIIO: mocoOue mo marematuke Jyis
CTYJIGHTOB TepBOro Kypca (akynbTeTa CpeIHero mpodeccHOoHaIbLHOTO
obOpazoBanusa / benropoackuit [AY/ M. A. Cemepnuna, H.C. IlaGonkoBa —
benropoackuii 'AY, 2022.

4. Pabouas terpanb Mo Kypcy «Ainrebpa M Hayana aHaiau3a» IJs CTYIACHTOB
daxynbrera CIIO / benropoackuit 'AY / H. C. ITabonkosa, M. A. CeMepHHHA —
benropon: benropoackuii 'AY, 2022.

5. Marematuka B Tabmuiax M cxeMax: mocoOue JUisi MOJATOTOBKH K JK3aMEHY
UL CTYyIEHTOB IIEPBOIO Kypca CpeaHero mpodeccHoHaIbHOro obpa3oBanus /
benroponckuit 'AY/ T'. B. bpaxunuk, H.C. IlabonkoBa, M. A. CemepHuHa,
T. H. Mununa — benropon: benropoackuii 'AY, 2020.

JLlONOJHUTENbHBIE HCTOYHUKMU:

1. http://lib.belgau.edu.ru — 95 benropoackoro 'AY.

2. http://znanium.com — DBC «3HaHIyMY.

3. http://e.lanbook.com — 3BC «Jlanby.

4. http://ebs.rgazu.ru — 3bC «AgriLib».
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JTUCHUATNIUHBI

Kontpoib W omeHka pe3yabTaTOB OCBOCHMS 00IIe00pa3oBaTEIbHOM
JUCIUIUIMHBI PACKPBIBAIOTCA Yepe3 AUCIUIUIMHAPHBIE PE3YJIbTAThl, HAIIPaBICHHbBIE
Ha (opmMupoBaHue oOUUX M NpOodecCHOHATBHBIX KOMIIETEHLMH MO pa3jieiaM U
TEMaM COZEpKaHUs y4eOHOro MaTepuaia.

KoHnTpoub 1 onieHKa pe3yabTaTOB OCBOCHUS AUCIUIUIMHBI OCYIIECTBIISETCS
IpernojaBareeM B  IMPOLECCe NPOBEICHUS NPAKTUYECKUX  3aHATHH U
nabopaTopHBIX pPabOT, TECTUPOBAHUS, a TAKXKE BBINOJHEHUS OO0YyYarOUUMUCS
WHIUBUYaTbHBIX 3aJ]aHUH, TPOEKTOB, UCCIICIOBAHUN.

Koa m HaumeHoBaHue Pasznen/Tema THIl OeHOYHBIX
(popMupyembIX MeponpuATHI
KOMIIeTeHIIU M

OK 1. Beioupats P 1, Tema 1.1, 1.2, 1.3 IT-o/ct, | TectupoBanue
CIIOCOGEI 11)121, "11“.5, 1.62 922304 IS/’ICTHIJI?I ompoc
, Temnr 2.1,2.2,2.3,2.4, HIMBHUIyaJIbHAs

peienms saad . 25,26 caMOCTOﬂ}T]enLHaﬂ pabota
npogeccHoHaTLHOM P 3, Temnr 3.1, 3.2, 3.3, 3.4 KonTpoibpHas padora
ACSTCIAbHOCTH P 4, Temn1 4.1, 4.2, 4.3, 4.4, Brinosnenue
NPUMEHHUTEJIbHO K 45, 4.6 IT-o/c, 4.7 3K3aMEHAIIMOHHBIX 3aIaHuH
Pa3IHYHBIM P 5, Temsr 5.1, 5.2
KOHTEKCTAM P 6, Temsr 6.1, 6.2, 6.3, 6.4,

6.5, 6.6, 6.7 I1-o/c, 6.8, 6.9,

6.10,6.11

P7, Temnr 7.1,7.2,7.3,7.4,

7.5,7.6,7.7,7.8,7.9,7.10 II-

o/c, 7.11

P 8, Temnr 8.1, 8.2, 8.3, 8.4,

8.5 I1-0/c, 8.6

P9, Temnr 9.1, 9.2, 9.3, 9.4,

9.5 IT-o/c, 9.6

P11, Temsr 11.1,11.2, 11.3,

11.4,11.5, 11.6, 11.7 IT-o/c,

11.8,11.9, 11.10 IT-o0/c,11.11,

11.12,11.13, 11.14, 11.15,

11.16 IT-o/c, 11.17

P 12, Temsr 12.1, 12.2, 12.3

IT-o/c, 12.4,12.5, 12.6 T1-0/c,

12.7

P 13, Temsr 13.1, 13.2 IT-o/c,

13.3,13.4
OK 2. UcnnoanL30BaTh P 1, Temal.1,1.2, 1.3 II-0o/c, | TectupoBanue
COBpEMeHHbIE CPeCTBA 14,15,1.6 VYerHbll onpoc
HOMCKA. AHATM3A 1 P2, Temsr 2.1, 2.2,2.3, 2.4, NunuBunyansHas

i 2.5,2.6 caMmocCTosATeNbHas paboTa

HHTEpHpeTANU P 3, Temsr 3.1, 3.2, 3.3, 3.4 KonTpomnbnas pabora
uHpoOpMANHH, U P4, Temp1 4.1,4.2,4.3,4.4, BrinonaHenue

39




HH(pOpMaALMOHHbIE
TEXHOJIOTUM /I
BBIIOJIHCHUA 32124
npodeccuoHaNbHOM
AeATeJbHOCTH

45, 4.6 IT-o/c, 4.7

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, 6.11

P7, Tems 7.1,7.2, 7.3, 7.4,
7.5,7.6,7.7,7.8,7.9, 7.10 I1-
o/c, 7.11

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

P 10, Temsr 10.1, 10.2, 10.3
IT-o/c, 10.4

P11, Temsr 11.1,11.2, 11.3,
11.4,11.5, 11.6, 11.7 IT-o/c,
11.8,11.9, 11.10 IT-o/c,11.11,
11.12,11.13, 11.14, 11.15,
11.16 IT-o/c, 11.17

P12, Temsr 12.1, 12.2,12.3
IT-o/c, 12.4,12.5, 12.6 T1-o/c,
12.7

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

SK3aMEHALIMOHHBIX 3aJaHuN

OK 3. [InanupoBath 1
peaJin3oBbIBaTh
co0CTBEeHHOE
npogeccuoHaIbLHOE U
JIMYHOCTHOE Pa3BUTHE,
NpeINpPUHAMATENbCKY 0
AeAITeJIbHOCTD B
npogeccuoHaAIbLHON
chepe, HCII0JIB30BATH
3HAHMSA 110 (PUHAHCOBOM
rPaMOTHOCTH B
PA3JIHYHBIX )KU3HEHHBIX
CUTYalUsAX

P1,Temal.1, 1.2, 1.3 II-0/c,
14,15,1.6

P2, Temnr 2.1,2.2,2.3,2.4,
2.5,2.6

P 3, Temsr 3.1, 3.2, 3.3, 3.4
P4, Temn 4.1,4.2, 4.3, 4.4,
4.5,4.6 [T-o/c, 4.7

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

P7, Temnr 7.1,7.2,7.3,7.4,
75,7.6,7.7,7.8,7.9,7.10 I1-
o/c, 7.11

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

P9, Temsr 9.1,9.2,9.3,9.4,
9.5 IT-0/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3
IT-o/c, 10.4

P11, Temsr 11.1,11.2, 11.3,
11.4,11.5, 11.6, 11.7 IT-o/c,
11.8,11.9, 11.10 IT-0/c,11.11,
11.12,11.13, 11.14, 11.15,
11.16 IT-o/c, 11.17

P 12, Temsr 12.1,12.2, 12.3
IT-o/c, 12.4,12.5, 12.6 T1-o/c,
12.7

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

TectupoBanue

VYeTHbIM onpoc
NunuBunyanbHas
caMocCTosITeIbHas paboTa
KontpospHas padota
BeinonHenue
9K3aMEHALIMOHHBIX 3aJJaHUI

OK 4. DddexTnBHO

P1,Tema 1.1, 1.2, 1.3 IT-o/c,
14,15,1.6

TectupoBanue
YcTHBIT onpoc
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B3aHUMOJEeHCTBOBATH U
padoraTh B KOJLJIEKTUBE
1 KOMaHJe

P2, Tems1 2.1,2.2,2.3,2.4,
2.5,2.6

P 3, Temsr 3.1, 3.2, 3.3, 3.4
P4, Temr1 4.1,4.2,4.3,4.4,
45, 4.6 IT-o/c, 4.7

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

P7, 6Temsr 7.1,7.2,7.3,7.4,
71.5,7.6,7.7,7.8,7.9, 7.10 II-
o/c, 7.11

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

P9, Temsr 9.1,9.2, 9.3, 9.4,
9.5 IT-o0/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3
II-o/c, 10.4

P11, Temsr 11.1,11.2, 11.3,
11.4,11.5, 11.6, 11.7 IT-o/c,
11.8,11.9, 11.10 IT-o/c,11.11,
11.12,11.13, 11.14, 11.15,
11.16 IT-o/c, 11.17

P12, Temsr 12.1,12.2, 12.3
IT-o/c, 12.4, 12.5, 12.6 IT-o/c,
12.7

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

WNupuBunyanbHas
caMoCTosATeNbHas paboTa
KonrponsHas padora
Brinonnenue
HK3aMEHALMOHHBIX 33/IaHUN

OK 5. OcymecTBJIAATH
YCTHYIO U IICHbMEHHYIO
KOMMYHHUKAIUIO HA
rocy1apCTBEHHOM
sa3bike Poccuiickon
Denepanuu ¢ y4eToM
oco0eHHOCTel
COLMAJIBHOIO M
KYJbTYPHOI'0 KOHTEKCTA

P1,Temal.l, 1.2, 1.3 I1-0/c,
14,15,1.6

P2, Temnr 2.1,2.2,2.3,2.4,
2.5,2.6

P 3, Temsr 3.1, 3.2, 3.3, 3.4
P4, Temnr 4.1,4.2,4.3,4.4,
4.5,4.6 I1-o/c, 4.7

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, 6.11

P7,Temnr 7.1,7.2, 7.3, 7.4,
7.5,7.6,7.7,7.8,7.9,7.10 II-
o/c, 7.11

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

P11, Temsr 11.1,11.2, 11.3,
11.4,11.5, 11.6, 11.7 IT-o/c,
11.8,11.9, 11.10 IT-o0/c,11.11,
11.12,11.13, 11.14, 11.15,
11.16 IT-o/c, 11.17

P 12, Temsr 12.1, 12.2, 12.3
IT-o/c, 12.4,12.5, 12.6 T1-o/c,
12.7

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

TectupoBanue

YcTHbIN onpoc
NunuBunyanbHas
caMocCTosITeIbHas paboTa
KontposbHas padota
Brimonnenue
SK3aMEHAIMOHHBIX 3aJaHui
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OK 6. IIposiBasiTh
rpaskIaHCKO-
NATPHOTHYECKY IO
MO3HUIHIO,
JAEeMOHCTPHUPOBAThH
0CO3HAHHOE MOBeJAeHUe
Ha OCHOBE
TPAAULMOHHBIX
00111eYeI0BeYECKHX
IEeHHOCTE, B TOM YHCJIe
C YY€TOM rapMOHM3AIMHU
MeKHAIITMOHAJIbHBIX U

P1,Tema 1.1, 1.2, 1.3 IT-o/c,
1.4,15,1.6

P2, Temsl 2.1,2.2,2.3, 2.4,
25,26

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

P7, Temsr 7.1,7.2,7.3,7.4,
75,7.6,7.7,7.8,7.9,7.10 II-
o/c, 7.11

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

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

TectupoBanue

VYeTHBIT onpoc
WNupuBunyanbHas
caMmocCTosATeNbHas paboTa
KonrponsHas padora
Brinosnenue
HK3aMEHALMOHHBIX 3a1aHUU

MeKPeJTUTrH03HbIX 11.8,11.9, 11.10 IT-0/c,11.11,
OTHOIIEHMIi, IPUMEHSTh 11.12,11.13, 11.14, 11.15,
11.16 I1-o/c, 11.17

CTaHAAPTHI
AHTUKOPPYNIMOHHOIO
MOBeAeHUSA
OK 7. CoaeiicTBOBATH P 1, Temal.1,1.2, 1.3 II-o/c, | TectupoBanue
COXpPaHEHHIO 14,1516 VYernslit onpoc
OKDVIKAIOIIEi CheIbI P2 Temsr2.1,2.2,2.3,2.4, NunuBuayanbHas

Py JHCH EPCET, 2.5,2.6 camocTosTenbHas pabora
PECYPCOCOEPERENMIO, | p3 Teyy3.1,3.2,3.3,3.4

NPUMEHATH 3HAHUSA 00
H3MEHEHHH KJINMATa,
NPUHIMIIBI
0epeKINBOro
NPON3BOJCTBA,

3¢ PeKTUBHO
AefCcTBOBATH B
Ype3BbIYANHbBIX
CUTyalMsAX

P4, Temnr 4.1,4.2,4.3,4.4,
4.5,4.6 [T-o/c, 4.7

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

P7, Temnr 7.1,7.2,7.3,7.4,
75,7.6,7.7,7.8,7.9,7.10 I1-
o/c, 7.11

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

P9, Temn1 9.1, 9.2, 9.3, 9.4,
9.5 IT-0/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3
IT-o/c, 10.4

P11, Temsr 11.1,11.2, 11.3,
11.4,115, 11.6, 11.7 IT-o/c,
11.8,11.9, 11.10 IT-0/c,11.11,
11.12,11.13, 11.14, 11.15,
11.16 IT-o/c, 11.17

P12, Temsr 12.1,12.2, 12.3
IT-o/c, 12.4,12.5, 12.6 T1-o/c,
12.7

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

KontposbHas padota
Brinosnenue
9K3aMEHALIMOHHBIX 3aJaHU

IIK 1.2. IIpoBoauTh
TeXHHYECKoe

P1,Tema 1.1, 1.2, 1.3 IT-o/c,
1.4,15,1.6

TectupoBanue
VYeTHBIT onpoc
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o0cayxuBaHue
CeJIbCKOXO03CTBEHH O
TEeXHUKH NPH
IKCILIYyATAIlUU,
XPaHEHUH U B 0COOBIX
YCJIOBUSAX
IKCILUIyaTAIlUU, B TOM
ymcJie Ce30HHOe

P2, Tems1 2.1,2.2,2.3,2.4,
2.5,2.6

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, 6.11

P9, Tems1 9.1, 9.2, 9.3, 9.4,
9.5 IT-o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3
IT-o/c, 10.4

P11, Temsr 11.1, 11.2, 11.3,

WNupuBunyanbHas
camocTosTeNnbHas padoTa
KonrponsHas padora
Brinonnenue
HK3aMEHALMOHHBIX 33/IaHUN

TeXHHHECKOE 11.4,11.5, 11.6, 11.7 [T-o/c,
obctyxuBanue 11.8,11.9, 11.10 I-0/c,11.11,

11.12,11.13, 11.14, 11.15,

11.16 IT-o/c, 11.17
K 2.2. IlpoBoauth P1,Temal.1,1.2, 1.3 TI-0/c, | TectupoBanue
[MATHOCTHPOBAHHE 1.4,15,1.6 VYerHbIl onipoc
HencnpaBHoCTeii P2, Tems1 2.1, 2.2, 2.3, 2.4, NunuBunyanbpHas

. . 125,26 caMocCTosITeIbHas paboTa

CEIbCKOXO3SMCTBCHHOH | p 9, Temnr 9.1, 9.2, 9.3, 9.4, KontponbHas padota
TEXHUKH M | 9.5 TT-o0/c, 9.6 BrinmosnHeHuE
OﬁopyﬂOBaHHﬂ P 10, Temsr 10.1, 10.2, 10.3 9K3aMCEHAIIMOHHBIX 3aJaHuH

II-o/c, 10.4

P11, Temsr 11.1,11.2, 11.3,

11.4,11.5, 11.6, 11.7 IT-o/c,

11.8,11.9, 11.10 IT-o0/c,11.11,

11.12,11.13, 11.14, 11.15,

11.16 IT-o/c, 11.17
MK 2.3. Onpegeasty | P 1, Temall, 1.2,1.3 IT-o/c, | TectupoBanme
CIIOCOGEI peMoOHTa 1.4,15,1.6 VYerHbIl onpoc
(cmocoGbI  yeTpaHenus g é, gzMBI 2.1,2.2,2.3,2.4, NunuBunyanbHas

5, 2. caMocTosiTeNnbHas paboTa

HeHCHpaBHOCUTI/I) . | P6,Tems 6.1,6.2,6.3, 6.4, KontposbHas padota
CCJIbCKOXO3AUCTBCHHOM | 6.5 6.6, 6.7 I1-0/c, 6.8, 6.9, BreinosnHeHue
TEeXHUKH B | 6.10,6.11 3K3aMEHAIlMOHHBIX 3aaHuH
COOTBCTCTBUM I ee | P7, Temn 7.1,7.2,7.3,7.4,
TeXHHYEeCKHM 7./5, ;.?,17.7 ,7.8,7.9, 7.10 I1-

o/c, 7.
COCTONHUEM H PECYPELL | b g Terpr9.1,9.2, 9.3, 9.4,
HeOo0X0AMMble IS

NMpOBCACHUA PEMOHTA

9.5 IT-0/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3
IT-o/c, 10.4

P11, Temsr 11.1, 11.2, 11.3,
11.4,11.5, 11.6, 11.7 IT-o/c,
11.8,11.9, 11.10 IT-o/¢c,11.11,
11.12,11.13, 11.14, 11.15,
11.16 IT-o/c, 11.17

! HpO(l)CCCI/IOHaJIBHO'OpI/IeHTI/II)OBaHHOG COACPIKAHNC
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