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1.0BIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOMU JUCIAILIIMHBI «OJ1.03 MaTemaTuka»

1.1.MecTo AuCHUILNINHBI B CTPYKTYype o0pa3oBareibHOi nporpammbl CIIO:
Oo6meobpazoBatenbHas aucnuimHa «MATEMATUKA» sBhsieTcss 00s13aTENBHON  4acThIO
0011eo0pa3oBaTeIbHOTO UKJIa 00pa3oBarenbHOM mporpammsl B cooTBeTcTBUN OI'OC CIIO mo
09.01.03. «OnepaTop nHGOPMAIMOHHBIX CUCTEM H PECYPCOB
(mpodeccun)

1.2. He.]'ll/l H INIAHUPYEMBIE PE3YJIbTATHI 0CBOCHUA TUCHUIIIMHBI:

1.2.1.11eau TUCUUILINHBI
Copepxanne  mporpaMMmbl  00IIe0Opa3oBaTeNbHOW  AUCHMIUIMHBL  «MaTemaThuka»
HAINPAaBIIEHO Ha JOCTHKEHUE PE3Yy/IbTaTOB €€ M3Y4YeHHsI B COOTBETCTBUU ¢ TpeboBaHusiMu OI'OC
COO c¢ yuerom nmpodeccuonanphoii Harpasiennoctu ®I'OC CIIO.

1.2.2. TlnaHupyemble Ppe3yJabTaTbl OCBOEHHs 001Ie00pa3oBaTeJbHOl IUCHHMIIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO
Oco0oe 3HaueHNe qUCIUIUTHA HMeeT pH popmupoBanmnu u pazsutuu OK u I1K:



Oo01mue
KOMIIETEHLMH

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

Oo6mue: smunoctunie(JIP), Mmeranpenmernsie (MP)

IIpenmernsbie (ITP.), (ITPy -yriy0JeHHbIH YPOBEHb)

OK 01. Beioupats
€roco0bI pemennst
3aaay
npodeccuoHaIbLHOM
AeATeTbHOCTH
NPMMEHUTEJIbHO K
Pa3IUYHBIM
KOHTEKCTaM

(JIP) B yacT Tpya0BOr0 BOCIIUTAHMS:

- TOTOBHOCTb K TPYAY, OCO3HaHNE [IEHHOCTH
MacTepCTBa, TPYAOII00He;

- TOTOBHOCTH K aKTUBHOU JEATEIHHOCTH
TEXHOJIOTHYECKON M COUAIbHON HANPaBIeHHOCTH,
CIOCOOHOCTHh HHUITUUPOBATh, TUTAHUPOBATH U
CaMOCTOSITETTFHO BHITIONHSTH TaKyHO IEATEIHHOCTD;
MHTEpEC K pa3anyHbIM chepam npodheccHOHaTbHOMI
JeSITeTbHOCTH,

MP 01.0OBJi1aieHMe YHUBEPCAJbHBIMH Y4eOHbIMU
NM03HABATEIbHbIMH JefiCTBUAMM:

a) 0a3oBble JIOTHYECKHe AeHCTBHS:

— CaMOCTOSITENHHO (HOPMYITUPOBATH

— aKTyaJIu3UpOBaTh MPOOIEMY, paCCMATPUBAThH €€

— BCECTOPOHHE;

— YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WITH

— OCHOBaHWUS JIJIsl CPAaBHEHUS, KIIACCU(PUKAIIUHN H

— 0000111EHNS;

— OMPEeIATH NN NeATEIbHOCTH, 337aBaTh MapaMeTPhl H
KPUTEPUU UX JIOCTIKEHUS,

— BBISIBIISITh 3aKOHOMEPHOCTH | ITPOTUBOPEYHS B
paccMaTpuBaeMbIX SBICHUIX;

— BHOCUTb KOPPEKTHBEI B JIEATEIILHOCTh, OLICHUBATh
COOTBETCTBHE PE3YJILTATOB LIEJISIM, OIICHUBATH PUCKH
MOCJIEACTBUHN NeATEbHOCTH;
pa3BUBATh KPEaTUBHOE MBILICHHE IIPU PEILICHUN
KU3HEHHBIX ITPOOIIEM,;

0) 0azoBbIe HcCIeI0BATEILCKHE IeiiCTBUSA.

—BJIaJIETh HaBBIKAMH YI€OHO-HCCIICIOBATEILCKON 1
HpOCKTHOﬁ ACATCIbHOCTH, HaBbIKaMU Pa3pCHICHUA
npobiem;

—BBISIBJISITH IPUYNHHO-CIIEICTBEHHBIE CBSI3U U
aKTyaJTU3MPOBaTh 3a7aqy, BbIIBUTATh THIIOTE3Y €¢
pEUICHHUs, HAXOIUTh APTYMEHTHI ISl IOKa3aTeIbCTBA
CBOWIX YTBEP)KJCHH, 3a]]aBaTh MapaMeTpsl U KPUTEPHUU

IIP 01. BraneTs MeTOIaMU 10Ka3aTENbCTB, AITOPUTMAMU PELICHMS 3a/1a4;
yMeHue (popMyIrpoBaTh ONpeAeICHuUs, aKCHOMBI U TEOPEMBI, TPUMEHSTh
uX, IPOBOAUTH JIOKA3aTEJIbHBIE PACCYKICHUS B XOJI€ PELICHHUS 3a/1a4;

IIP 02. YMeTh onepupoBaTh MOHITHIMU: CTCIICHD YKCIa, JorapudM ducia;
YMEHHE BBITNOIHATH BEIUMCIICHHE 3HAYEHUH U TpeoOpa3oBaHysl BEIPRKEHUH
CO CTETICHIMH | JIoTapuhMaM, Ipeodpa3oBaHus APpoOHO-pAITHOHATBHBIX
BBIPAXKCHHIA;

IIP 03. YMmeTh onepupoBaTh MOHITUSIMH: PallUOHATBHEIE,
UppanroHanbHbIe, TOKa3aTelIbHbIE, CTENICHHBIC, IOTApU(PMHUIECCKHE,
TPUTOHOMETPUYECKUE YPAaBHEHUS U HEPABEHCTBA, UX CHCTEMBI;

ITP 04. YMmeTs oniepupoBaTh NOHATUAME: (PYHKIHS, HETTPEPbIBHAS
(GyHKLUS, TPOU3BOHAS, TIEPBOOOPa3Hasi, ONPEeACICHHBIN HHTETPAT;
YMEHHE HaXOAUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKIHH, HCIIOIb3YS
CIPaBOYHBIC MAaTepHaJIbl; UCCIEIOBATh B IPOCTEHINNX CITydasX GyHKLIUH
Ha MOHOTOHHOCTb, HAXOAUTH HAUOOJBIINE 1 HANMEHBIIINE 3HAYCHUS
(byHKLMI; CTPOUTH rpad)iKi MHOTOWIEHOB C MCIIOJIB30BaHUEM allapara
MaTeMaTHYECKOT0 aHAJIN3a; TPUMEHATH IPOU3BOIHYIO IIPH PEILICHUH 33/1a4
Ha JIBIKEHUE; peliaTh MPaKTUKO- OPUEHTHPOBAHHBIE 3a/1a4H Ha
HanOOJbIINE U HAUMEHBIINE 3HAUCHHS, Ha HAXOXKICHUE MTyTH, CKOPOCTH U
YCKOPEHHUS;

ITP 05. YMeTs onepupoBath MOHATUSME: palliOHaNbHas QyHKIHS,
noKazarenbHasi QyHKIMS, CTeTIeHHAs! QYHKIUS, JTorapudMudecKas
(YHKIMSI, TPUTOHOMETpUYeckue (HyHKINH, 0OpaTHbIe (QYHKIIUN; YMEHHUE
CTpOUTH rpa)uKy U3y4eHHBIX QYHKINH, UCIIONB30BaTh TpaQuKu npu
M3YyYEHUH MPOIIECCOB M 3aBUCUMOCTEH, TIPY PELICHUH 33729 U3 APYTUX
yUeOHBIX MPEIMETOB | 3371a4 U3 PEeabHOM )KH3HU; BBIPAXKATh (GOPMYJIaMH
3aBHCHMOCTH MEX]ly BETUUYNHAMU;

IIP 06 Ymets pemiaTh TEKCTOBBIE 337]a4l PAa3HBIX THIOB (B TOM YHCIIE Ha
MIPOLIEHTHI, IOJIN M YaCTH, Ha JIBWKEHHE, pab0Ty, CTOMMOCTb TOBAPOB H
YCIIyT, HAJIOTH, 33J]a4i U3 00JIaCTH yNPaBIeHHUS JUIHBIMUA U CEMEHHBIMU
(uHaHCAMM); COCTABJIATH BHIPAXKECHUS, YpAaBHEHHUSI, HEPABEHCTBA U HX
CHCTEMBI TI0 YCIIOBHIO 33]1a4t, UCCIIEA0BATh MOIYYEHHOE PEIIEHUE U
OLICHUBATh PaBAONOA0OHOCTh PE3yIbTaTOB;

IIP 07. YMeTs onepupoBaTh MOHITUSME: CpeHEE apUPMETHIECKOE,
MeJraHa, HanOoJIblliee M HaMMEHBIIIee 3HAUCHHS, pa3Max, JTUCIIepCHs,
CTaHJapTHOE OTKJIOHEHHE YHCIIOBOIO HabOpa; yMEHUE U3BJIEKATh,




pelieHus;

—aHaJIM3UPOBATh IOJYUYCHHBIC B XOAC PCIICHUA 3a1a4n
PE3YIbTaThl, KPUTUUCCKU OLICHUBATL UX JOCTOBCPHOCTD,
IIPOTHO3UPOBATH U3MECHCHUE B HOBLIX YCIIOBUAX;

—YMCTb ICPECHOCUTH 3HAHUA B [TO3HABATCIIBHYIO U
MPAKTHUYCCKYIO obmactu JKHU3HCACATCIBHOCTH,

—yMeTh MHTETPUPOBATH 3HAHHS U3 PA3HBIX MPEIMETHBIX
obJacrei;

—BBIBATaTh HOBBIC UJICH, NIPEIaraTb OpUrMHAJIbHbIE
MOJXO/IbI ¥ PELICHUS;

MHTEPIPETHPOBATh HHPOPMAIHIO, TIPEACTABICHHYIO B TA0OIUIIAaX, HA
Juarpammax, rpadukax, OTpaskarollyio CBOMCTBa peabHbBIX IPOLIECCOB U
SIBJICHUH; IPEACTABIATh HHPOPMALIUIO ¢ IOMOLIBIO TA0JIMI M JUarpamm;
HCCJIEI0BATh CTATUCTUYECKHE JAHHBIE, B TOM YHCJIE C IPUMEHEHHEM
rpau4ecKuX METOIOB U 3JIEKTPOHHBIX CPEICTB;

IIP 08. YMeTh onepupoBaTh MOHITHAMH: CIIYIalHBIA OTIBIT U CITyYaifHOE
COOBITHE, BEPOSITHOCTh CIY4aifHOTO COOBITHS; YMEHHUE BBIYHCIATh
BEPOSITHOCTD C UCIIOIB30BaHUEM TpapUIecKuX METOAOB; MPUMEHSTH
(hOpMYITBI CIOKEHHUS U YMHOXKEHUS BEPOSTHOCTEH, KOMOMHATOPHBIE (haKTHI
1 GOPMYJIBI IPU pEIICHUH 33/1a4; OLIEHUBATh BEPOSITHOCTH peaibHBIX
COOBITHIf; 3HAKOMCTBO CO CITyYalHBIMU BETMUMHAMU; YMEHHE TIPUBOJIUTH
IPUMEPHI MPOSIBIICHHS 3aKOHA OOJIBIINX YHCEN B IPUPOIHBIX U
0OIIECTBEHHBIX SIBICHUSX;

IIP 09. YMmeTh onepupoBaTh NOHITHIME: TOYKA, TIpsiMasi, INIOCKOCTH,
MIPOCTPAHCTBO, IBYTPAaHHbII yrojl, CKPELMBAIOLINECS TIPSMBIE,
NapajieabHOCTh U MEPIEHANKYISIPHOCTD NPSAMBIX U IFIOCKOCTEH, yro
MEX1y MPAMBIMHU, YTOJ MEXIY HPSIMOM U IUNIOCKOCTBIO, YTOJ MEXKIY
TJIOCKOCTSIMH, PACCTOSIHHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSTHUE MEXTY
NPSIMBIMHU, PACCTOSIHUE MEX/Y INIOCKOCTSAMH; YMEHHE HCIIOIb30BATh MPH
peleHnH 3a/1a4 U3yUeHHbIe (JaKThl K TEOPEMbI TUIAHUMETPUH; YMEHHE
OIIEHUBATh Pa3Mepbl 00BEKTOB OKPYKAIOIIETO MHPA;

IIP 10 YmeTs onepupoBaTh MOHATHSIMH: MHOTOTPaHHHK, CEUEHUE
MHOTOI'paHHHUKA, Ky0, mapajuieienunes, npusma, nupammunaa, Gurypa u
MOBEPXHOCTh BpAIICHHS, IWIMHAP, KOHYC, Iap, cdepa, ceueHus: Gurypsl
BpallleHus, MII0CKOCTh, Kacarommasics cepbl, IIHH/PA, KOHYCa, UIOIMAIb
MOBEPXHOCTH MUPAMHIBI, IPU3MBI, KOHYCA, IIIHHIPA, JI0Mab chepsl,
00beM Ky0a, IPSIMOYTOIHHOTO MapauieeuIe/1a, THPAMUIBI, TIPU3MBI,
MUIMHJIPA, KOHYca, Iapa; yMEeHUue n300pakaTh MHOTOTPAaHHUKH H
MTOBEPXHOCTH BPAILEHHUS, X CEUEHUS OT PYKH, C TOMOIIBIO YEPTEHKHBIX
MHCTPYMEHTOB M JIEKTPOHHBIX CPEJICTB; YMEHHUE paclo3HABATh
CHMMETPHIO B IPOCTPAHCTBE; YMEHHE PACTIO3HABATH MMPaBUIIbHbIE
MHOT'OTPaHHUKH;

IIP 11 YmeTs onepupoBaTh NOHATHSAMHU: JBUKEHHUE B IPOCTPAHCTBE,
no/100HbIe QUTYPHI B IPOCTPAHCTBE; UCIIOJIL30BATh OTHOIICHHUE TIOMIAAeH
MOBEPXHOCTEH U 00BEMOB MOI00HBIX QUTYP TP PEIICHHH 3a/1a4;

IIP 12 YMeTb BBIYUCTATH T€OMETPUYECKIE BETUUMHBI (IJTUHA, YTOII,
IUIOIA/b, 00BEM, IUIONIA/b IIOBEPXHOCTH), UCIIONIB3YsI U3yUEHHbIE
(hOpMYIIBI 1 METOIHI;

ITP 13 YMmeTpb onepupoBaTh NOHATHIAMH: MPSIMOYTOJIbHASI CHCTEMA




KOOpJMHAT, KOOPJUHATHI TOUKH, BEKTOP, KOOPAUHATEI BEKTOPA, CKAIIPHOE
MIPOU3BEJEHHUE, YTOII MEKIY BEKTOPAMHU, CyMMa BEKTOPOB, IIPOU3BEACHHE
BEKTOpa Ha YUCJIO; HAXOJUTh C IOMOILBIO U3YYEHHBIX (HOPMYJI KOOPANHATEI
CepeuHBI OTPE3Ka, PACCTOSHUE MEXKIY ABYMS TOUKAMU;

IIP 14 Ymetp BEIOMpATh MOAXOIAIINNA U3yYEHHBIH METO TS PEIICHUS
3a7jauy, paclo3HaBaTh MaTeMaTHYecKue (aKThl 1 MaTEMaTUIECKUE MOAEIH
B IIPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSX, B HCKYCCTBE; YMEHHUE
MIPUBOJUTH IPUMEPHI MATEMATUIECKUX OTKPBITUH pOCCUHCKON M MUPOBOI
MaTeMaTU4YECKON HayKH.

Py 1 YMeTb onepupoBaTh NOHATHAMU: ONpEeTICHNE, aKCHOMA, TEOPEMa,
CJIeJICTBUE, CBOICTBO, MPU3HAK, 10Ka3aTENbCTBO, pABHOCUIbHbBIE
(hopMyTupOBKH; yMEeHHE (HOPMYTHUPOBATH OOPATHOE M MTPOTUBOIIOIOKHOE
YTBEPXKACHHE, IPUBOINUTE IPUMEPBI H KOHTPIPUMEPBI, HCIIOJIB30BaTh
METO]l MaTeMaTH4eCKON UHIYKIIMH; TPOBOANUTH JOKa3aTeIbHbIe
paccyXAeHUS IPU PEUICHUN 3a7a4, OLEHUBATh JJOTUYECKYIO IPAaBUIBHOCTh
paccyxJIeHul;

IIPy 2. YMeTs onepupoBaTh MOHITHUSMHI: MHOYXKECTBO, TIOJMHOKECTBO,
oTepaiyy HajJl MHO>KECTBaMH; YMEHHE HCIIOJIb30BaTh TEOPETHKO-
MHOJKECTBEHHBIH anmapar AJis ONACAHUS PEaJIbHBIX IPOIIECCOB U SIBICHUI
Y TIpY PELIeHUH 33724, B TOM YHCJIE U3 JPYTUX YU€OHBIX MPEAMETOB,;

IIPy 3. YMeTs onepupoBath MOHITUSAME: Tpad, CBI3HBIN Tpad, AepeBo,
LUK, Tpad) Ha IUIOCKOCTH; YMEHHE 337aBaTh U ONMUCHIBATH Ipadbl
PasIMYHBIMU CIIOCOOAaMU; UCIOIB30BaTh rpadbl IPU PeILICHUHN 33134,

Py 4.YMeTb cBOOOZHO ONIEPUPOBATH MOHATHUSIMH: COYETAaHHE,
MEPECTaHOBKA, YHCIIO COUETAHUH, YHNCIIO MePECTaHOBOK; OMHOM HbioTOHA;
YMEHHUE IPUMEHITh KOMOMHATOPHBIE (PAKTHI U pacCyKACHUS JUIsl pELICHNUS
3ajay;

TPy 5 Ymets onepupoBaTh NOHATHAMHA: HATYpPaTbHOE YHCIIO, IIEJI0e YUCIIO,
OCTaTOK IO MOJYJIIO, PAllHOHAIBHOE YUCII0, HPPALIHOHAIBHOE YUCIIO,
MHOJKECTBA HATypalbHBIX, IIEJbIX, PAL[UOHAIBHBIX, I€HCTBUTEIBHBIX YHCE;
YMEHHUE UCTI0JIh30BaTh MPU3HAKH JISTMMOCTH, HAMMEHBIIUH 00IIHi
JeNIUTeNb 1 HauMeHblilee o01ee KpaTHoe, anroput™ EBknnaa npu
pELICHNH 33/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU O3UIIMOHHBIMU CHCTEMaMH
CUHCIICHUS;

Ipy 6. YMeTb cBOOOIHO ONIEpUPOBATH TIOHITHUSIMU: CTETIEHB C IENTBIM
MOKa3aTesieM, KOpEHb HaTypaJIbHOM CTENEHH, CTENEHb C pAallHOHATBHBIM
[I0Ka3aTeleM, CTEIEeHb C JeHCTBUTENbHBIM (BELIECTBEHHbBIM) IIOKa3aTeleM,
Jorapu@m 4ucia, CHHYC, KOCHHYC U TAHT'€HC IPOU3BOJILHOTO YUCIIa;

IIPy 7. YMeTh onepupoBaTh MOHITUSMH: TOKAESCTBO, TOKICCTBCHHOE




npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUH H
HEPaBEHCTB, PABHOCHJIBHOCTh YPaBHEHUI, HEPAaBEHCTB U CUCTEM,
pannoHasbHble, UPPALlOHATIbHbIE, IOKAa3aTe/IbHbIC, CTCTICHHBIC,
norapugMUIecKre, TPUrOHOMETPHUECKUE YPaBHEHUS, HEPABEHCTBA U
CHCTEMBI; YMEHHE PEIIaTh YPaBHEHHUS, HEPABEHCTBA U CUCTEMBI C
MIOMOIIBIO Pa3IMYHbBIX IIPUEMOB; PEeIIaTh yPaBHEHUS, HEPABEHCTBA U
CHCTEMBI C ITapaMeTPOM; IPUMEHSTh YPaBHEHUS], HEPABEHCTBA, UX CUCTEMBI
JUTS PELIeHUs] MaTeMaTHUECKHX 3a/1a4 U 3a/1a4 U3 pa3IM4YHbIX o0sacTel
HayKU U peaIbHOM JKU3HU;

ITPy 8. YMmeTs cBOOOHO OMEpUpOBaThH MOHATUAMH: Tpaduk QyHKINH,
oOpatHast GyHKIMs, KOMIOO3UIMS QYHKINH, TMHEHHAs (QyHKINS,
KBagpaTHyHas QyHKUUS, CTeeHHast QYHKIUS C LEJIBIM II0Ka3aTeeM,
TPUTOHOMETpPUUECKUE (PYHKINHU, 0OpaTHBIE TPUTOHOMETPUIECKHUE
(GyHKLIMH, TOKa3aTeNbHas U lorapupmudeckas QyHKINU; YMEHUE CTPOUTH
rpaduky QyHKINH, BRITIOTHATH TPeo0pa3oBaHus rpaguKkoB (pyHKITHI;
-YMEHHUE UCIOJIb30BaTh rpaduKu QYHKIHMHA A1 U3y4EHHs IPOLECCOB U
3aBUCHMOCTEH MPH PELICHNUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB H U3
peanbHOM KU3HM; BEIpaKaTh (POPMYIaMHU 3aBUCUMOCTH MEXTY
BEIMYMHAMH; YMEHUE CBOOOIHO OIEpHUPOBAaTh HOHATHAMH: YETHOCTD
(GYHKIUH, TIEPUOJMIHOCTD (DYHKIIMHU, OTPAHUYEHHOCTh (DYHKIIUH,
MOHOTOHHOCTbh (DYHKITUH, IKCTpeMyM (DYHKIIUHN, HAaNOOJbIIee 1
HauMeHbIlIee 3HaYeHUs! QYHKIUH Ha IPOMEXYTKE; YMEHHE IPOBOIUTh
uccienoBanre QyHKIUH;

-yMEHHUE HCIOJIb30BaTh CBOMCTBA U TpauKky (DYHKIUH IS pelIeHuUs
YpaBHEHUH, HEPAaBEHCTB U 3aJ1a4 C MapaMeTpamMu; U300paxkaTh Ha
KOOPAMHATHOHU TNIOCKOCTH MHOKECTBA PELICHUI ypaBHEHUH, HEPABEHCTB U
UX CHCTEM,;

Py 9. YMeTs cBOOOIHO OMEpUPOBATH MOHATHIIMHU: TIOCIIEI0BATEIBHOCTD,
apudMeTHYeCcKas IPOrpeccHs, TeOMETpUIecKas Iporpeccus, 0ECKOHEUHO
yOBIBaroIasi reoMeTpryecKas NpOrpeccusi; yMEHUE 3a1aBaTh
MOCJIEIOBATEIFHOCTH, B TOM YHCJIE C IIOMOIIBI0 PEKYPPEHTHBIX POPMYIT;
ITPy 10. YMmeTsb onepupoBaTh NOHATHAMU: HEMIPEPHIBHOCTH (DYHKIINH,
ACHMIITOTHI Tpaduka GyHKLUH, IepBasi U BTOpas NPOU3BOAHAsS (PYHKIIUH,
TeOMETPUICCKUN U (PU3HUECKHUIA CMBICH PON3BOAHOMN, TIEpBOOOpa3Has,
oTIpeJIeNIeHHBII HHTErpa; yMEHHE HaX0IUTh aCHMITOTHI rpaduka
(YHKUMH; YMEHUE BBIUYUCIIST IPOU3BOJHBIE CYMMBI, IPOU3BEICHNS,
YJaCTHOTO M KOMIIO3UIMHY (DyHKIIMH, HAXOIUTH YpaBHEHUE KacaTeIbHOM K
rpaduky QYHKIIHH;

-YMeH#He UCTIONB30BaTh NPOU3BOIHYIO IJIsl HCcCeqoBaHus HYHKIUH, IS




HaXOKACHHUS HAWTYUIIEro pelicHHUs B IPUKIAIHBIX, B TOM YUCIIE
COLIMAJIbHO-3KOHOMHUYECKUX M (PU3NIECKUX 3a7a4dax, Ui ONpeaeIeHHs
CKOPOCTH U YCKOPEHHMSI; HAXOJUTh IUIOLIau U 00bEeMBbI GUTYP C TOMOILIBIO
MHTErpaa; IpUBOJAUTH MPUMEPHI MATEMAaTUUECKOTO MOAECTUPOBAHUS C
nmoMotIpio nuddepeHnnaIbHbIX YpaBHEHUH;

IIPy 11. YMeTh onieprpoBaTh HOHATUSIMH: KOMITIEKCHOE YHCIIO,
COTPSKEHHbIE KOMIUIEKCHBIE YUCIIA, MOAYJIb U apT'yMEHT KOMIUIEKCHOTO
yrcia, GopMa 3aIicy KOMIUIEKCHBIX YHceN (TeOMeTpruecKasi,
TPUTOHOMETPUYECKAs U aliredpandecKkas); yMeTh IPOU3BOIUTh
apudMeTHYECKHE NEHCTBUS C KOMIUIEKCHBIMH YHCIIaMU; IPHBOANUTH
MIpUMEpPHI UCTIOIB30BaHNS KOMIUIEKCHBIX YHCET;

Py 12. YMeTh cBOOOHO OTIEPUPOBATH MOHITHAMH: CPEIHEES
apupMeTHYeCcKOe, MeinaHa, HanOoblIee 1 HaUMEHbIIee 3HAYCHNU,
pasMax, JuclepcHsl, CTAaHJapTHOE OTKIOHEHHE /I OMMCAHUS YUCIOBBIX
JaHHBIX; YMEHUE UCCIIEA0BATh CTATUCTUYECKUE JaHHbIE, B TOM YHCIIE C
IpUMEHEHUEM IpadMueCcKIX METOOB U 3JIEKTPOHHBIX CPEACTB;
rpaUUecKy UCCIeI0BaTh COBMECTHBIC HAOMIOACHHUS C IOMOIIBIO TUarpaMm
paccerBaHus U JMHEMHON perpeccuu;

IIPy 13. YMeTh HaX0aUTh BEPOSITHOCTH COOBITHII C MCIIOJIB30BAHUEM
rpadUUeCcKUX METOJIOB; MPUMEHSATH JUIsl pEICHNUs 3a/1a4 (hOpMYITbI
CJIO’KEHUSI U YMHOKEHUS BEPOSITHOCTEH, (POpMYITy OTHOM BEPOSITHOCTH,
dhopmyny bepryrum, komOnHaTOpHBIE PaKTHI ¥ (POPMYIIBI; OIEHUBATH
BEPOSITHOCTU PeASIbHBIX COOBITHI; YMEHHE OIIEPUPOBATh HOHATHAMHU:
ClTydJaiiHas BeJIMYMHA, paclpeielieHHe BEpOATHOCTEH, MaTEMaTHYECKOE
0XUJJaHUE, TUCTIEPCUS U CTAaHAAPTHOE OTKJIIOHEHHE CIIy4ailHON BEJTMYUHBI,
(GYHKUMH pacripeesieHus U IFIOTHOCTH PABHOMEPHOT0, IIOKA3aTeIbHOTO U
HOPMAaJIbHOT'O paclpe/IelIeHui; YMEHHE UCI0JIb30BaTh CBOMCTBA U3YUEHHBIX
pacrpeneneHui Ui pemeHus 3a/1a4; 3HAKOMCTBO C TTOHATUSIMU: 3aKOH
0OJBIINX YHCETI, METO/BI BEIOOPOYHBIX UCCIIEI0BaHUIT; yMEHUE IPUBOIUTD
NPUMEPHI MIPOSIBIICHHSI 3aKOHA OOJIBIINX YHCEN B IPUPOIHBIX U
OOII[ECTBEHHBIX SIBJICHUAX;

TPy 14 YmeTb cBOOOIHO ONIEpUPOBATh NOHATHAMU: TOUKA, PsMas,
IJIOCKOCTb, TPOCTPAHCTBO, OTPE3OK, JIy4, IIIOCKUN YroJ, IBYTPaHHbIN yTol,
TpPEeXTpaHHBIN YTOJI, TEPEeCEeKAIOIINECS, TapaJIeTbHbIE i CKPEIIMBAIOIINECS
MpsIMBbIE, MapayIeTFHOCTh M MEPIEHINKYIIPHOCTD MPSMBIX H IJIOCKOCTEH,
YTOJI MEXy MPSAMBIMHU, YTOJI MEXAY MPSAMOU U TNIOCKOCTBIO, YTOI MEKIY
IUIOCKOCTSIMU; YMEHHE UCIIOIb30BATh IIPU PELLICHUN 3a/1a4 U3yUCHHbIE
(akThl U TEOPEMBI INITAHUMETPUH; YMEHHUE OLICHUBATh Pa3Mepbl OOBEKTOB B
OKpY’KarollleM MHUpE; YMEHUE ONIEPUPOBATh NOHATUSIMU: MHOTOTPaHHUIK,




cedeHre MHOTOTPaHHUKA, IPaBUIIbHBI MHOTOTPaHHUK, IPU3Ma, TMPaMHU/a,
(urypa 1 TOBEpXHOCTH BpallleHus, HWIHHIP, KOHYC, map, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUEHHsI KOHyCa U [UIMHIPA, [Tapajlie/IbHbIC OCH
WJIM OCHOBaHUIO, CEUEHHeE 11apa, MII0CKOCTh, Kacarommasics chepsl,
IWIMHIPA, KOHYCa; YMEHHE CTPOUTh CEYEHHE MHOTOTPaHHUKA, H300pakaTh
MHOT'OI'PaHHUKH, (PUTYPBI U IOBEPXHOCTHU BPAILEHUS, UX CEYEHHUS, B TOM
YHCIIe C TIOMOIIBIO JIEKTPOHHBIX CPEACTB; yMEHHE IPUMEHSTH CBOICTBA
reOMEeTPHYECKHUX (PUTYD, CAMOCTOATENBEHO (OPMYIHUPOBATH ONPEICIICHHS
n3y4yaeMbIX GUryp, BEIIBUIATh TUIIOTE3bI O CBOIICTBAX U MPHU3HAKAX
reoMeTpuyeckux (Guryp, 000CHOBBIBAThH MJIH ONIPOBEPTaTh UX; YMEHHE
MPOBOJUTH KIACCUPHUKALNIO GUTYD IO Pa3IMIHBIM MPU3HAKAM, BBITOTHSITH
HEO0XOIUMBIE OMIOJHUTEIbHBIE TIOCTPOCHHUS;

Py 15YmeTth cBOOOIHO ONEeprupoBaTh MOHATUAMHE: IUIOMAAb (DUTYPEL,
00beM (UTypBI, BETHYUHA YTIIa, PACCTOSHUE OT TOYKH 0 TIOCKOCTH,
paccTosiHue MEXIY IPSAMBIMH, PACCTOSHIE MEXKAY IMJIOCKOCTSMH, IUIOMIAAb
cdepsl, IIOLIalb TOBEPXHOCTH MUPAMUABI, IPU3MBL, KOHYCa, LIWIXHAPA,
00BeM Ky0a, MPSIMOYTOJIEHOTO TapaJuieenure/ia, TUpaMHIbl, IPU3MBI,
IUIMHIIPA, KOHYCa, [Iapa; yMEHHUE HaXOAUTh OTHOILICHHE 00bEMOB
MoT0OHBIX QUTYD;

Py 16 YmMeTb cBOOOTHO ONIEpUPOBATH OHSATHAMU: IBUKEHUE,
napajienbHbIi epeHoC, CAMMETpPHS Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MTOBOPOT, MpeoOpa3oBaHue MOA00Hs, MOT00HBIE (GUTYPHI; YMEHUE
pacro3HaBaTh paBHbIE U IOZOOHBIE GUTYPBI, B TOM YUCIIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYPE; YMEHHE UCIIOJIb30BaTh T€OMETPUICCKUE
OTHOIIICHHUSI, HAXOIUTh TEOMETPHUYECKHE BEIMUMHBI (JUTWHA, YTOJ, TUIOIAIb,
00BbEeM) MPH PELICHUH 3a/1a4 U3 IPYyTruX y4eOHBIX IPEIMETOB U U3 peasibHOM
KHU3HH;

Py 17.YMeTh cBOOOIHO OTIEpUPOBATH MOHATHSIMU: TPSMOYTOIbHAS
cUcTeMa KOOPAMHAT, BEKTOP, KOOPAHMHATHI TOUYKH, KOOPAMHATHI BEKTOPA,
CyMMa BEKTOPOB, IPOU3BEJICHUE BEKTOPa Ha YHCIIO, Pa3sIoKEHHE BEKTOPa
1o 0asucy, CKaJsIpHOE IPON3BEICHNE, BEKTOPHOE POM3BECHHUE, YOI
MEXy BEKTOPaMH; YMEHUE UCIOIb30BaTh BEKTOPHBIN U KOOPAUHATHBIN
METOA JJIsl pEIICHHsI TEOMETPUIECKUX 3aa4 1 3aJa4 IPyTux yuyeOHBIX
MPEeIMETOB; OTIEPUPOBATH MOHATHAMHA: MaTpula 2x2 1 3X3, ONpeaennTeNb
MAaTPHIIBI, TEOMETPHUYCCKUI CMBICTT OTIPE/ICITUTEIIS;

TPy 18. YMeTp MoAenupoBatTh peaqbHble CUTYallMX Ha S3bIKE MATEeMAaTHKH;
COCTaBJISATh BBIPAXKEHUS, YPABHEHUS], HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBHIO 331a4M, UCCIIEI0BATh IOCTPOCHHBIE MOJIENIH C HCII0JIb30BAHUEM
anmnapara anreOpbl, HHTEpIPETHPOBATh MOJYYCHHBIN Pe3yJIbTaT; CTPOUTH




MaTEMaTHYECKUE MOAEIH C TOMOIIBI0 T€OMETPUUECKUX MOHITHH U
BEJIMYMH, pelIaTh CBSI3aHHbBIE C HUMH MPAKTHYECKUE 3a/1a4U; COCTABIIATh
BEPOSITHOCTHYIO MOJICIIb U UHTEPIIPETUPOBATH MOIYUCHHBIN PE3YJIbTAT;
pelaTh NpUKIIaJHbIe 3aJ1a4l CPEeICTBAMHU MaTeMaTHYECKOT0 aHaIu3a, B TOM
YHUCIIe CONUANBHO- YKOHOMHUYECKOTO U (PU3NIECKOTO XapaKTepa;

Py 19. YMeTh BRIOHPATH MOAXOIAIIINN METOT ISl PEHICHUS 3a]a4H;
MMOHMMaHHUE 3HaYUMOCTH MaTeMAaTUKH B U3yUYEHUH NMPUPOJHBIX U
0OIIECTBEHHBIX MPOLIECCOB U SIBICHHIA; yMEHHE PACIIO3HABATH MPOSIBICHHIE
3aKOHOB MAaTEMAaTHKHU B UCKYCCTBE, YMEHUE IPUBOIUTH IPUMEPHI
MAaTE€MaTUYECKUX OTKPBITHUI POCCUICKON U MUPOBOM MATEMATHYECKOM
HayKH.

OK 02.
Hcnonb3oBath
COBpeMeHHbIe
Cpe/CTBa NMOUCKA,
aHaJIM3a U
HHTEpNpeTanuu
HHGopMauuu U
HHGOpMALMOHHbIE
TeXHOJIOTHH IS
BBINOJTHEHHS 3a/1a4
npogeccHOHAIbHOM
AeTeJIbHOCTH

(JTP) B 06/1acTH HEHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMHUPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
00IIEeCTBEHHON MPAKTHKH, OCHOBAHHOI'O Ha IHAJIOre
KYJIBTYp, CHOCOOCTBYIOILIETO OCO3HAHHUIO CBOETO MECTA B
MOJIUKYJIBTYPHOM MHDE;

COBEpILICHCTBOBAHUE A3BIKOBOM M YMUTATEIBCKOU
KYJIbTYPBI KaK Cpe/ICTBa B3aUMOJEHCTBUS MEXKTY
JIFOAbMU U NO3HAHUA MUPA;

OCO3HaHHUEC ICHHOCTH HEly‘-IHOfI JACATCIIBHOCTH,

TOTOBHOCTB OCYILECTBIISITh IPOSKTHYIO U
MCCIIEIOBATENBCKYIO IESITEIbHOCTD HHAMBUIYaIbHO U B
TpyIIIIe;

MP 01.0OBaaneHne yHNBepcaJbHBIMH Y4eOHBIMH

NMO03HABATEJbHbIMH JeHCTBUSIMM:

B) padoTa ¢ nHopmanmeii:

BJIJIETh HABBIKAMHU TTOJyYCHHUs] HHQOpMAIHN 13
HCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSTEIHHO
OCYILECTBIISITH IOUCK, aHAJIN3, CHCTEMAaTH3aLHUIO 1
WHTEPNPETALUIO HHPOPMALIMH PA3IMYHBIX BUJOB U GOpM
MpeICTaBIICHUS;

CO3JIaBaTh TEKCThI B PA3IIUYHBIX (hopMaTax ¢ y4eToM
Ha3zHaueHWS WHPOPMAITUH U [IEJIEBO ayTUTOpHUH,
BBIOMpAs ONTHUMAaNBHYIO (hOpMY IpEeACTaBICHUS U
BU3yaJIN3allNY;

OLCHUBATb JOCTOBCPHOCTD, JICTUTUMHOCTDb I/IH(l)OpMaI_II/II/I,
€C COOTBCTCTBHUC IMPABOBBIM M MOPAJIbHO-9TUYCCKUM

IIP 3.YMeTs oneprpoBaTh NOHATUSMU: palliOHATBHBIE, HPPAIIUOHATBHEIE,
MOKa3aTelbHbIe, CTEIICHHBIE, JJOrapu(pMuiIecKue, TPUroHOMETPHUIECKHE
YpaBHEHUS M HEPABEHCTBA, NX CUCTEMBI;

IIP 10. YMmeTh onepupoBaTh MOHIATUIMU: MHOTOTPAaHHUK, CEUEHUE
MHOTOT'PaHHUKA, Ky0, mapajuieienunes, npusma, nupammuna, Gurypa u
MOBEPXHOCTH BpAIllCHHs, HWIHHAP, KOHYC, ap, cdepa, ceueHus: Gurypsel
BpallleHHs], IIOCKOCTh, Kacarotascst cepsl, HUIMHAPA, KOHYCa, IIIO0IAab
MOBEPXHOCTH MUPAMHIBI, IPU3MBI, KOHYCA, IMIHHIPA, JI0Mab chepsl,
00beM Ky0a, MPSIMOYTOJIBHOTO TTapajuleenunesa, TMpaMu/sl, IPH3MBI,
UIMHJIPA, KOHYCa, Iapa; yMEHHE H300pakaTh MHOTOIPAaHHUKHU
MOBEPXHOCTH BPAILEHHUS, X CEUYEHUS OT PYKH, C TOMOILBIO YEPTEKHBIX
WHCTPYMEHTOB M IEKTPOHHBIX CPEJCTB; YMETh PACIO3HABATH CUMMETPHIO
B IIPOCTPAHCTBE; YMETh PACIIO3HABATh MPAaBUIILHBIE MHOTOIPaHHHKH;

IIP 13.YMmets onepupoBaTh NOHATHAMU: IPSIMOYTOJIbHAS CHCTEMA
KOOpAMHAT, KOOPJNHATHI TOUKH, BEKTOP, KOOPAHHATEI BEKTOPA, CKAIIPHOE
MIPOU3BEJICHHUE, YTOJI MEXKY BEKTOpPaMH, CyMMa BEKTOPOB, IIPOU3BEACHHE
BEKTOpa Ha YUCIIO; HAXOUTh C MIOMOIIIBI0 U3YYEHHBIX (HOPMYIT KOOPAWHATEI
CepeIMHBI OTPE3KA, PACCTOSHUE MEXKIY ABYMS TOUKAMU;




HOpMaM;

— HCIIOJIb30BAaTh CPEACTBA I/IH(I)OpMaIII/IOHHBIX nu

KOMMYHHKAIIMOHHBIX TEXHOJIOTUN B PEIICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OpPraHU3aI[HOHHBIX
3a/1a4 ¢ COOMI0ACHIEM TPEOOBAHMM SPTOHOMHUKH,
TEXHUKHU 0€30ITaCHOCTH, THTUCHBI, PECYPCOCOCPEIKEHUS,
MPABOBBIX U 3TUYECKUX HOPM, HOPM UH(POPMAIIMOHHON
0€e3011aCHOCTH;

— BJIAACTb HABbIKAMU PACIIO3HABAHUA U 3alIUThL

nH(popMaIuu, HHOPMAITMOHHONW OE301TacHOCTH
JMYHOCTH

OK 03. IlltanupoBaTh
U peaju30BbIBATH
c00CTBEHHOE
npogeccUOHAIBHOE U
JIMYHOCTHOE pa3BUTHE,
NpeNnpPUHUMATETbCKY
10 1eATeJIbHOCTh B
npogdeccuoHaIbLHOM
cepe, CMIOIB30BATH
3HAHUSA N0
¢unancoBoil
rPaMOTHOCTH B
Pa3JIMYHBIX
SKH3HEHHBIX
CUTYyaIUsIX

(JIP) B 06/1acTH 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:
c(OpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHMS,
3THUYECKOTO TIOBECHHUS;

CIIOCOOHOCTP OIICHWBATh CUTYAIHIO W TPUHUMATh
OCO3HaHHBIE PEUICHHS, OPUCHTUPYSCH HAa MOPAITBLHO-
HPaBCTBEHHbIE HOPMHBI U IIEHHOCTH,

OCO3HaHHE JINYHOTO BKJIa/1a B IOCTPOEHHE YCTONYHUBOTO
Oysymero;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJIUTENSM U (HJIIH)
JIPYTUM 4IeHaM CeMbH, CO3JJaHUIO CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHUS [IEHHOCTEH CEMEIHOHN KU3HH B
COOTBETCTBMH C TPAAULIMAMHU Hapos1oB Poccum;

MP 03. OB1agenne yHUBepCAIbHBIMH PeryJsiTHBHBIMH

AeHCTBUAMM:

a) caMoOpraHu3aIUsi:

- CAMOCTOSITENTFHO OCYIIECTBIIATH ITO3HABATENHHYIO

JIESTEIIbHOCTD, BBISBIISATH IPOOJIEMBI, CTABUTH U

(hopmynHupoBaTH COOCTBEHHBIE 3a/1a41 B 00pa30BaTeIbHON

JIESITEIbHOCTH M )KU3HEHHBIX CUTYaIINsX;

- CAMOCTOSITEIILHO COCTABJIATh IUIaH PEILECHHUs TPOOIIEMBI C

YUETOM HMEIOIIUXCA PECYypPCOB, COOCTBEHHBIX

BO3MOYXHOCTEN U MPEANIOYTCHUM;

- IaBaTh OIIEHKY HOBBIM CHTYAIIHSIM; CIIOCOOCTBOBATH

(hOpMHUPOBaHUIO U POSIBICHHUIO MIMPOKOH SPyIULIHU B

Pa3HBIX 00JIACTSX 3HAHWNA, TOCTOSIHHO TIOBBITIIATH CBOM

00pazoBaTeNbHBIN U KYJIbTYPHBIH YPOBCHb;

0) CAMOKOHTPOJIb:

IIP 03. YMmeTh onepupoBaTh MOHITHSIME: PallUOHATBHEIE,
UppanroHanbHbIe, TOKa3aTeIbHbIE, CTENICHHBIC, IOTApU(PMHUIECCKHE,
TPUTOHOMETPUUECKUE YPAaBHEHUS U HEPABEHCTBA, UX CHCTEMBI;

P 10.YmeTh onepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, CEYCHUE
MHOTOTpaHHHUKA, Ky0, apajuieienurne]], pu3Ma, nupamuna, Gurypa u
MOBEPXHOCTH BpAILCHNs, HWIMHAP, KOHYC, ap, cdepa, ceueHust Gurypsl
BpalleHus, MJIOCKOCTh, Kacarowmasics chepbl, HUINHIPA, KOHYCAa, IUIOMAab
MOBEPXHOCTH MUPAMUJIBL, IPU3MBI, KOHYCA, IMITUHIIPA, TII0MAIb ChephbI,
00beM Ky0a, MPSIMOYTOJILHOTO TIapaJuleenue 2, TUPaMHIbl, PH3MEI,
LHWIMHIPA, KOHYCA, 11apa; yMEeHHe n300pakaTb MHOTOTPaHHUKH U
MTOBEPXHOCTH BPAIIEHHUS, X CEUEHUS OT PYKH, C TOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M JIEKTPOHHBIX CPEJCTB; YMETh PACIIO3HABATH CUMMETPHIO
B IIPOCTPAHCTBE; YMETh PacliO3HaBaTh PaBUIIbLHBIE MHOI'OTPAHHUKHY;

ITP 13. YMeTh onepupoBaTh MOHATHAMU: IPAMOYTOJIbHASI CHCTEMA
KOOpJMHAT, KOOPJINHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAIIPHOE
MPOU3BEIEHHE, YTOJl MEXY BEKTOPAMH, CyMMa BEKTOPOB, IPON3BEACHNE
BEKTOpa Ha YMCII0; HAXOJUTh C TOMOILBIO N3YYEHHBIX (HOPMYI KOOPAWHATEI
CepenHBI OTPe3Ka, PACCTOSHUE MEXKIY ABYMS TOUKAMHU;




- UCIOJIb30BAaTh NPHUCMbL pe(i)J'ICKCI/II/I JJId OICHKU CUTYyalluu,

BBEIOOpa BEPHOTO PEIICHHS,;

- YMETb OIIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH
peIIeHus 0 UX CHIKEHUIO;

B) SMOLMOHAJILHBIA MHTEJIEKT, PE/Ioararonui

- ¢(hOpMHUPOBAHHOCTH: BHYTPEHHEW MOTHBAIIHH,
BKJIFOYAIOMIEH CTPEMIICHHE K IOCTIXKCHHIO 1IE]IU U yCIIEXYy,
ONTUMU3M, UHUITUATUBHOCTH, - YMEHHE JIEHCTBOBATD,
WCXOJSI U3 CBOMX BO3MOYKHOCTEH;

-OMIIaTHuH, BKHIO‘-I&IOHICIZ CHOCO6HOCTI> IIOHUMAThb
OMOLMOHAJIBHOE COCTOSHUE APYTUX, YYUTBIBATE €T0 IPU
OCYIIECTBICHHH KOMMYHHUKAIINH, CIIOCOOHOCTH K
COUYYBCTBHIO H COTIEPEKUBAHUIO;

- CONMaJIbHBIX HAaBBIKOB, BKIIFOYAKOIIUX CHOCO6HOCTB
BBICTpanBaTh OTHOIICHUS C IPYTHUMH JIOABMH, 3200 TUTHCH,
MIPOSIBIIATh HHTEPEC U pa3pemaTh

KOH(QJIUKTHI;
OK 04. D¢ pexTuBHO (JIP) T'oToBHOCTH K cCaMOpa3BUTHIO, camoctosTenbHocTH U | TTP 08. YMeTh onepupoBaTh MOHATHSIMH: CITyYaiHBIN OIIBIT U CIIy4aiiHOE
B3aHMO/IeHiCTBOBATh H | CAaMOOIPEENIEHHUIO; COOBITHE, BEPOSTHOCTH CITy4aiiHOTO COOBITHS; YMETh BEIYHCIIATH

paborath B
KOJIJIEKTHBE U
KOMaH[e

(MP) OBnajieHne HaBbIKAMH YY€OHO-HCCIIEI0BATEIBCKOM,
MPOEKTHOM U COLUANIBHON JIEATEIIbHOCTH;

MP 02.0OBjy1aienne yHuBepcaJIbHBIMH
KOMMYHUKATHBHBIMH JIeHCTBHSIMU:

0) coBMeCTHAsA JIeATEIbHOCTD:

— TMOHWMATh U UCIIOJIH30BATh MPEUMYIIIECTBA KOMaHIHOMN U
VHANBUIYATBEHON paboThI;

— TMPUHUMATH LEJIN COBMECTHOM NESITENbHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH JCHCTBUSA I10 €€
JIOCTHKEHUIO:

— COCTaBIISITH IUTAH JEHCTBUMN, paCTIPEACIISATh POJIH C
Y4eTOM MHEHUU yIaCTHUKOB 0OCYXKIaTh Pe3yIbTaThI
COBMECTHOM pabOTHI;

— KOOPJMHHPOBATH U BBIIOJHATH pa0OTy B YCIOBHSIX
PEaNBHOT0, BUPTYAITBHOTO 1 KOMOMHHPOBAHHOT O
B3aMMO/ICUCTBHS;

— OCYIIECTBIIATH MO3UTUBHOE CTPATETHICCKOE ITOBEIICHUE B
Pa3IUYHBIX CUTYaLUSIX, IPOSBISATH TBOPUECTBO U
BOOOpaKeHUE, OBITH MHUIIUATUBHBIM.

MP 03.0BJ1aieHHe YHUBEPCAJIbLHBIMH PEryJIsaTHBHLIMU

BEPOSITHOCTD C UCIIOJIb30BAaHUEM Ipah)UIECKUX METOAOB; IPUMEHSThH
(OpMYJIBI CIIOKEHUS U YMHOXKECHHUST BEPOSITHOCTEMH,

KoMOUHaTOpHBIE (PaKkThl U POPMYIIBI IPU PEILICHUHN 33/1a4; OLICHUBATD
BEPOSITHOCTU PEAJIbHBIX COOBITHIA; 3HAKOMCTBO CO CIIyYalHBIMU
BEJIMYMHAMH; YMEHUE MTPUBOIUTH IPUMEPHI MPOSBICHHS 3aKOHA OONBIITNX
YHCeN B IPUPOJIHBIX U OOIECTBEHHBIX SIBICHUSIX;

ITP 02. YMmeTs cBOOOAHO ONEPUPOBATH MOHATHAMHU: CTEIIEHD C LETIBIM
ToKa3aresneM, KOpeHb HaTypajbHOM CTeNeHH, CTENEHb C PAlHOHATBHBIM
MoKa3areyieM, CTeTeHb C JeUCTBUTENbHBIM (BEIICCTBEHHBIM) TIOKA3aTeleM,
Jorapudm 4mcia, CHHYC, KOCHHYC U TAHT'€HC MPOU3BOJILHOTO YNCIIA;

ITPy 08 YMeTh cBOOOIHO OIEeprUpoOBaTh NOHATHIMU: TpaduK QyHKLINH,
obparHast GyHKIHs, KOMIO3UIMs QYHKIUH, THHEHHAs QyHKIWS,
KBaJ[paTHyHas QyHKIIUS, cTerieHHast QYHKIIMS C [EJIbIM TIOKa3aTeleMm,
TPUTOHOMETpUUECKUE YHKINH, 0OpaTHBIE TPUTOHOMETPUIECKHUE
(GyHKIUY, IOKa3aTeNbHas U lorapudmudeckas QyHKIUH; YMETh CTPOUTD
rpaduky QyHKIMH, BEITIONHATH TpeoOpa3oBaHst rpaguKoB (GYHKIIUIA;

- YMETb UCNOJB30BaTh rpaduKu QPYHKIHIA A1 M3yYEHHsI TPOLIECCOB U
3aBUCHUMOCTEH MPH PELICHNH 3a]1a4 U3 IPYTUX yUeOHBIX IPEIMETOB U U3
peabHOM KU3HU; BhIpaskaTh (POPMYIaMU 3aBUCUMOCTH MEXTY
BEIMYMHAMU;




AeHCTBUAMM:

T) NPUHSATHE ce0s U IPYrUXx JIojeii:

— MPUHAMATH MOTHUBHI U apTYMEHTHI IPYTUX JIOACH pH
aHaIM3e Pe3yIbTaTOB AEATEIHHOCTH;

— MpHU3HABaTh CBOC MPABO U MPABO JPYIHX JIOJCH Ha
OINOKH;

— pa3BUBaTh CIIOCOOHOCTH IOHUMATh MUP C TTO3UIIHH
JIPYTOTO YeI0BeKa.

- CBOOOTHO ONIEPUPOBATH HOHATHUAMH: YETHOCTh (QYHKIMH, TIEPHOAUIHOCTD
(YHKINH, OTPAaHUYEHHOCTH (DYHKITUH, MOHOTOHHOCTH (DYHKITHH,
JKCTpeMyM (YHKIINH, HANOOJbIIIee M HaMMEHbIIIee 3HaYeHUs (DyHKINH Ha
MPOMEKYTKE; YMETh POBOANUTE HCCIEAOBAHHE (PYHKIIH;

- YMETh HCTOJIb30BaTh CBOMCTBA M Tpaduikyl HYHKIUHN JUTS pelIeHUs
YpaBHEHUH, HEPABEHCTB U 3aJ1a4 C MapaMeTpaMu; U300paxkaTh Ha
KOOPAWHATHOHU TJIOCKOCTH MHOKECTBA PEIICHUH

YpaBHEHUH, HEPABEHCTB U HX CUCTEM;

OK 05 OcymecTBJasITh
YCTHYIO H
NMUCbMEHHYIO
KOMMYHHUKAIHMIO HA
rocy1apcTBeHHOM
a3bike Poccuiickoi
Denepanum ¢ y4eTomM

(JIP) B 06/1acTH 3CTETHYECKOT0 BOCIIUTAHMS:

— SCTETHYECKOE OTHOILIECHUE K MUPY, BKIOUYAst 3CTCTUKY
ObITa, HAYYHOTO U TEXHUYECKOT'O TBOPUECTRA, CIIOPTA,
TpyJa 1 OOLIECTBCHHBIX OTHOIIICHU;

—  CIIOCOGHOCTH BOCTIPHHUMATH PA3JINYHbIE BH/IbI
HCKYCCTBA, TPAJHUIIMH M TBOPYECTBO CBOETO U IPYTHX
HapoJI0B,

IIP 07. YMeTh onepupoBaTh MOHIATHAME: CpeHee apupMeTHaeckoe,
MeraHa, HauOOoJIbIIee U HAUMEHBIIICE 3HAYCHHMS, Pa3Max, TUCIIePCHs,
CTaHJapTHOE OTKJIOHEHHNE YHCIIOBOIO HA0Opa; yMEHUE U3BJICKATh,
WHTEPIPETUPOBATh HHPOPMAIHIO, IPEACTABICHHYIO B TAOIHUIIAX, HA
JUarpaMmmax, rpapukax, OTpaKarolyro CBOMCTBA peallbHBIX MPOIIECCOB
SIBICHUH; MPEACTABIATh HH()OPMAITUIO C IIOMOIIBIO TAOJIHIT U TUArPaMM;
WCCIIEIOBATh CTATUCTUYCCKUE JAHHBIC, B TOM YHCIIE C TPUMEHEHUEM

0cob0eHHOCTEH — OIIyIIATh SMOLMOHAIBHOE BO3ICHCTBHE HCKYCCTBA; rpau4ecKuX METOIOB U 3JICKTPOHHBIX CPEICTB;
COLMATBHOIO0 U yOesKIeHHOCTh B 3HAYMMOCTH JIIsl IMYHOCTH M 0OIIeCTBa IIP 09. YMmeTs onepupoBaTh NOHITHIME: TOYKA, TIpsiMas, INIOCKOCTH,
KyJbTYypHOI'0 OTEYECTBEHHOT'O U MUPOBOI'0 UCKYCCTBA, ITHUUECKHUX IPOCTPAHCTBO, ABYTPAHHBIN YTOJI, CKPEIIMBAIOLINECS TIPSIMBIC, 5
KOHTEKCTa KyJIbTYPHBIX TPAHIHii i HAPOIHOTO TBOPYECTBA; NapajyieTbHOCTD U MEPIEHANKYIISIPHOCTD NPSAMBIX U IFIOCKOCTEH, yro
— [OTOBHOCTB K CAMOBBIPAXKCHHUIO B PA3HBIX BHAX MEXY TPSMBIMH, YTOJ MEXy IPSIMOU 1 INIOCKOCTHIO, YTOJ MEXTY
HMCKYCCTBA, CTPEMJIEHHE IPOSIBIISTH KAa4eCTBa TBOpUECKOH | IIOCKOCTSIMHU, PACCTOSHUE OT TOUKH 10 MIIOCKOCTH, PACCTOSHUE MEKIy
JMHOCTH; NPSAMBIMHU, PACCTOSIHUE MEXY IIOCKOCTSMU;
MP 02. OBI1ajenue YHHBEPCAIbHBIMA - YMETb UCHOJIb30BaTh IPH PELICHUH 3aa4 U3yUEeHHbIE (PAKThI U TEOPEMBI
KOMMYHHKATHBHBIMH JefCTBHSIMHE: TUTAHUMETPUH; YMEHHE OLIEHUBATH pa3Mepbl 00bEKTOB OKPYIKAIOIIETO
a) o0lmenmne: Mupa,
— OCYILIECTBJISITh KOMMYHHKAIIMH BO BCeX cepax KHU3HU;
— pacno3HaBaTh HeBepOaJIbHBIE CPEACTBA OOLICHNS,
MOHUMATb 3Ha4Y€HHE COLMATBLHBIX 3HAKOB, PACIIO3HABAThH
MPENOCHUIKH KOH(GIMKTHBIX CUTYAIMH U CMSATYaTh
KOH()JTUKTHI;
— Pa3BEpHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C
WCTIONb30BaHUEM SI3BIKOBBIX CPEICTB
OK 06 IIposiBasTh (JIP) -Oco3nanne 00y4aromnuMHCs pOCCHHCKOM IIP 13.YMmeTb oneprupoBaTh HOHATHAMU: MPSIMOYTOJIbHAS CHCTEMA
rpakKIaHCKO- IpaXXJIaHCKOH UICHTHYHOCTH; KOOPJIMHAT, KOOPJAHHATHI TOYKHU, BEKTOP, KOOPJAUHATHI BEKTOPA, CKAISIPHOE
NATPUHOTHYECKYIO - IeJICHAIIPaBICHHOE PAa3BUTHE BHYTPEHHEH IIPOM3BEIEHHE, YTOJI MEKAY BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BECHHE
NO3ULHIO, MO3ULUK IMYHOCTH Ha OCHOBE IyXOBHO- HDABCTBEHHBIX | BEKTOPA Ha YHCIIO; HAXOAUTH C TIOMOIIBIO H3YYEHHBIX (POPMYI KOOPAUHATHI
Je€MOHCTPUPOBATH LneHHocTel HapoaoB Poccuiickoii denepanuu, CepeAMHBI OTPE3Ka, PACCTOSHUE MEXKAY ABYMS TOUKAMHU;

OCO3HAHHOC ITOBCACHHUE
Ha OCHOB¢

HUCTOPHUYCCKUX U HATMOHAJIbHO- KYJIbTYPHBIX Tpa):[HLIPIﬁ,

IIP 14. YMmeTh BRIOUPATH MOAXOMSIINA N3YICHHBIA METO JIJIS PEIICHUS
3aJla4M, Pacro3HaBaTh MaTeMaTHYECKUE (PaKThl U MaTEMaTHUECKUE MOJICITH




TPATHIINOHHBIX
001IeYeI0BEYeCKUX
IeHHOCTel, B TOM
yuciie ¢ y4eToM
rapMOHHU3AIUN
MEKHALIMOHAJIbHBIX U
MEKpPeJIMTHO3HBIX
OTHOIIIEHHH,
NPUMEHSITh
CTAaHIAPTHI
AHTHKOPPYNIIHOHHOT O
noBeeHus

(hopMUpOBaHUE CUCTEMBI 3HAYMMBIX [[EHHOCTHO-
CMBICIIOBBIX YCTAHOBOK, aHTHKOPPYIIIMOHHOTO
MUPOBO33PEHHS, TIPABOCO3HAHUS, DKOJIOTHUYECKON
KYJIBTYPBI, CIIOCOOHOCTH CTaBUTh LIEIH U CTPOUTH
YKU3HCHHBIC TIJIAHEI,

(JIP) B yacTu rpaIiaHCKOro BOCIMTAHHA:
OCO3HaHUE CBOUX KOHCTUTYIIMOHHBIX MPaB U
00s13aHHOCTEH, YBa)KEHHE 3aKOHA U TIPABOTIOPAIKA;
MPUHSATHE TPAJUIIMOHHBIX HAITMOHAIBHBIX,
00I1IeYeI0BEYeCKUX TYMaHUCTHIECKHUX U
JEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTh IIPOTUBOCTOSTH MJICOJIOTHH IKCTPEMHU3MA,
HaI[MOHAJIM3Ma, KCCHO(POOUH, TUCKPUMUHAITUH 110
COLIMAJIBHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIIMOHAILHBIM
MPU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO ICATEILHOCTD B
HHTEpecax rPaXkJaHCKOTO 00IIeCTBa, y4acTBOBATh B
caMoyIpaBJIeHUH B 00111e00pa30BaTeIbHOM OpraHu3aIin
U JIETCKO-FOHOIIIECKUX OPTaHU3aIINAX;

YMEHHE B3aMMOJICHCTBOBATh C COIMATbHBIMU
WHCTUTYTAMH B COOTBETCTBUU C UX QYHKIUSIMH U
Ha3HAUCHHEM;

FOTOBHOCTb K T'YMaHUTApHOW U BOJIOHTEPCKOMN
JeSITEIbHOCTH;

(JIP) B wacTi maTpuOTHYECKOT0 BOCITUTAHMSI:

c(hOpPMHUPOBAHHOCTh POCCHICKOMN TPasKIaHCKOM
HUJICHTUIHOCTH, TAaTPUOTU3MA, YBAKECHIS K CBOEMY
HapoJy, YyBCTBAa OTBETCTBEHHOCTH miepea PoiuHoM,
TOpPJOCTHU 3a CBOU Kpail, cBot0 PoinHy, CBOM S3BIK U
KYJBTYpY, IIPOIIUIOE B HACTOSIIEE MHOTOHAIIMOHAILHOTO
Hapoja Poccuu;

LIECHHOCTHOE OTHOIIEHUE K TOCYAIaPCTBEHHBIM CUMBOJIAM,
HMCTOPUYECKOMY U IIPUPOIHOMY HACIICIUIO, TAMSTHUKAM,
TpaaunusaM HaponoB Poccun, noctmxenusm Poccun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJOTUSIX U TPYIE;
njeiHas yOoexIeHHOCTb, TOTOBHOCTD K CITYKSHHIO U
3ammuTe OTedYecTBa, OTBETCTBEHHOCTH 32 €ro Cyab0y;
(MP) OcBoeHHBI€e 00y4YAIOIUMHCS MEKIPeEIMETHBIE
MOHSITHS ¥ YHUBEPCAJbHbIE YUeOHbIE TelHCTBHS

B IIPUPOJIHBIX U OOIECTBEHHBIX SIBICHUSX, B HCKYyCCTBE; YMEHHUE
MPUBOJIUTH MPUMEPHI MATEMATHYECKUX OTKPBITUHA POCCUICKON U MUPOBOM
MaTeMaTU4YECKON HayKH.

IIP 08. YMeTh onepupoBaTh MOHATUAMU: CIIy4alHBIM ONBIT U CITy4aiiHOE
COOBITHE, BEPOSTHOCTh CIIy4aiHOI'O COOBITUS; YMETh BBIYHUCIISTh
BEPOSITHOCTB C UCIIOIb30BAaHUEM TPAQUIECKUX METOAOB; IPUMEHSThH
(OpMYIIBI CI0KEHUS U YMHOXKEHHUS BEPOATHOCTEH, KOMOMHATOPHBIE (DaKThI
1 (GOPMYJIBI IPU peIICHUH 33/1a4; OLIEHUBATh BEPOSITHOCTH peaibHBIX
COOBITHI; 3HAKOMCTBO CO CIIyYallHBIMU BEIMYMHAMU; YMEHHUE IPUBOJUTH
MpUMEPHI IPOSIBIICHHS 3aKOHA OOJIBIINX YHCEN B IPUPOTHBIX U
OOIIIECTBEHHBIX SBJICHHUSX;




(perynsTHBHEIE, TO3HABATEIHLHBIC, KOMMYHHUKATHUBHBIC);
CIIOCOOHOCTH MX HMCIIOJIL30BaHMS B I03HABATEIHLHOM U
COLIMAJIBHON IIPAKTUKE, TOTOBHOCTh K CAMOCTOSITEIIBHOMY
IUIAHUPOBAHUIO U OCYIIECTBICHUIO yueOHOM
JESATSILHOCTH, OPraHU3aIiK y4eOHOTO COTPYAHHYECTBA
C TIeAaroTMYECKUMH paOOTHUKAMH B CBEPCTHUKAMH, K
YYaCTHEO B IOCTPOCHUU UHIUBUIYaIbHOU
00pa3oBaTeIbHON TPACKTOPHUH;

OBJIAJICHHE HABBIKAMH YUEOHO- HCCIICIOBATEILCKOM,
MPOEKTHOW M COLMAJIBHOM JIEATEIbHOCTH;

OK 07 CogeiicTBOBaTh
COXPaHEHHUI0
OKpYy:Kawouei cpeasl,
pecypcocoepe:keHnIo,
NPUMEHSTH 3HAHUSA 00
U3MEHEeHNHU KJINMAaTa,
NPUHIUTBI
0epexIuBOro
NPOU3BOACTBA,

3¢ pexTHBHO
JAelCTBOBATh B
Ype3BbIYAHBIX
CUTYyaIUsIX

HE IPUHUMATh ACHCTBHSA, IPUHOCSIIIE BPEI OKPYKAOLIeH
cpene;

YMETh IPOTHO3UPOBATh HEOIArONpPUsATHbIE
9KOJIOTMYECKHE TOCIICACTBHS MIPEAIPUHIMACMbIX
JIEHCTBHMN, IPENOTBPAILATD UX;

PacIIMPUTD OMBIT JEATENTBHOCTH 3KOJIOTHUECKOM
HaIpaBJIeHHOCTH;

pa3pabaTeIBaTh IJIaH PELICHUs IPOOIEMBI C YIETOM
aHaJN3a UMEIOIINXCSl MaTePUANIbHBIX U HEMaTepHaIbHbIX
pecypcos;

OCYILECTBIIATH LeJICHAIIPABICHHBIN IIOUCK IIEpEHOCca
CpPEJICTB U crtoco0O0B JICHCTBHSI B IPO(ECCHOHATBHYIO
cpeny;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEILHYIO U
NPAaKTUYECKYI0 00J1aCTH KU3HEAESTEIbHOCTH;

MpeJIaraTb HOBbIE IPOEKTHI, OLIEHUBATH UJIEH C TTO3ULINU
HOBH3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;
JaBaTh OLIEHKY HOBBIM CHTYalLlMsIM, BHOCUTh KOPPEKTHBHI B
JIEATENIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LESIM.

IIP 04. YMeTb onepupoBaTh MOHATHAMHA: (DYHKIUS, HEMPEPBHIBHAS (HYHKITHS,
MIPOU3BOJHAS, IEPBOOOPA3HAs, ONPEACICHHBIN HHTETPA;, YMETh HAXOANUTh
MPOH3BOHBIC AIIEMEHTAPHBIX (PYHKIIMH, UCTIOIB3YS CIIPABOYHBIC
MaTepHaJbl; HCCIIEA0BATh B MPOCTEHINX cayqasx (QyHKIMN Ha
MOHOTOHHOCTb, HAXOAUTH HAUOOJIBIINE U HAMMEHbBILIUE 3HAYCHUS (PYHKIIHIA;
CTPOUTH rpa)MKu MHOTOUJICHOB C HCIIOJIb30BaHUEM armmapara
MaTeMaTUYeCKOro aHaJIN3a; PUMEHATh POU3BOIHYIO MPH PEIIeHNH 3a7a4
Ha JIBW)KEHHUE; pelIaTh NPaKTHUKO- OPUEHTUPOBAHHBIC 33/1a4H Ha
HanOoJbIINE ¥ HAMMEHBIIINE 3HAUCHUsI, HA HAXOXKACHUE MTYyTH, CKOPOCTH U
YCKOpPEHUS;

IIP 05. YMmeTs onepupoBaTh NOHATHUAMH: pallOHaIbHAS QYHKIHS,
MokasaresbHasi QYHKIHs, CTeNeHHas: GYHKLUS, JorapuMuaecKas
(GyHKIUS, TpUrOHOMETpUYecKue GyHKINHU, 0OpaTHbIe PYHKIMN; YMEHHE
CTpOUTH rpadKu H3yHYEeHHBIX (YHKINH, HCTIONB30BaTh TPaQuKH Mpu
W3yYEHHUHU TPOLIECCOB M 3aBUCUMOCTEH, IPH PELICHUH 3aa4 U3 IPyTrux
y4eOHBIX MPEIMETOB U 33/1a4 U3 PEANBbHON )KU3HU; BBIPAXKATh POPMyIaMH
3aBHCHMOCTH MEXy BETUINHAMU;

IIP 11. YMmeTs onepupoBaTh NOHATHAMHU: JBH)KEHHE B IIPOCTPAHCTBE,
o/100HbIe (PUTYPBI B POCTPAHCTBE; UCIIOJIB30BaTh OTHOLICHHUE IJI0MaAen
MOBEPXHOCTEN U 00EMOB MOJOOHBIX (PUTYD NIPH pEIICHUH 3371a4;

IIP 12. YMeTh BBIYUCIIATh T€OMETPHUECKIE BETMINHBI (IJTMHA, YTOJI,
IUI0IIAAb, 00bEM, IUIOIAAb HOBEPXHOCTH), UCTIONB3Ys H3yUeHHbIE HOpMYJIb]
Y METOJIBI;

IIK.1.1 BoimoansTs
BBOJI U 00padOTKY
TEKCTOBBIX JaHHbBIX
IIK 1.2. BbInOJHATH
npeodpasoBanue

(JIP) B 00JacTH EHHOCTH HAYYHOI'0 MIO3HAHMS:

c(OpMHPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH H
0O0IIIeCTBEHHOW MPAKTHUKH, OCHOBAHHOTO HA IUAJIOTe
KYJIBTYp, CHOCOOCTBYIOILIETO OCO3HAHHUIO CBOETO MECTA B
MOJMKYJIBTYPHOM MHUPE;

ITP 04. YMmets oniepupoBath MOHITUAME: (PYHKIHS, HETTPEepPhIBHAS
GbyHKLUS, TPOU3BOJHALA, IEPBOOOPA3Hasl, OIPEAEIEHHbII HHTETpa;
YMETh HaXOAHUTh POU3BOIHBIC 3JIEMEHTAPHBIX (PYHKLHUH, UCTIONB3YSI
CIpaBOYHBIC MaTEPUAIIBI; HCCIIEI0BATh B MIPOCTEHINNX CITydasx (yHKIHH
Ha MOHOTOHHOCTb, HAXOAUTh HAUOOJIBIINE U HAUMEHbIIINE 3HAUCHUS
(GyHKUMI; CTPOUTH Tpad)Ki MHOTOWICHOB C HCIIOJIB30BaHUEM alapara




JAHHBIX, CBSI3aHHbBIX
¢ I3MEHEHUAMH
CTPYKTYPBbI
JOKYMEHTOB.

IIK 1.6.
DopMHUpOBaTH
3anpochl 1JIst
MOJIy4YeHHUs
uHpopManuu B
0a3ax JaHHBIX.

IIK 1.7. Beimoansars
omnepamum ¢
o0beKTaMM 0a3bl
JaHHDBIX.

OCO3HaHUE IEHHOCTH HAYYHOH NEATEITbHOCTH,
TOTOBHOCTB OCYIIECTBIIATH MIPOSKTHYIO U
HCCIICIOBATEIBCKYIO JISATEIbHOCTh WHIMBHTYaJIbHO U B
TpymIe;
(JIP) B yacTu Tpy10BOr0 BOCIIMTAHMS:
- TOTOBHOCTb K aKTUBHOW JICATEIIBHOCTH
TEXHOJIOTMYECKON U COLUATBHOM HAMPaBICHHOCTH,
CIOCOOHOCTHh HHUITUUPOBATh, TUTAHUPOBATH U
CaMOCTOSITETIFHO BBITIOHSTH TaKyIO JIEATEIbHOCTD;
HHTEPEC K pa3InIHbIM cepam npodeccnoHaabHON
JIeSITeIbHOCTH,
MP 01.0OBJy1aieHHe YHUBEPCAIbHBIMU Y4eOHBIMU
MO3HABATEIbHBIMH J€HCTBUAMU:
a) 0a3zoBble JIOTHYeCKHe AeHCTBHS:

— CaMOCTOSITENHHO (HOPMYITUPOBATH
aKTyaJIM3UpOBaTh MPOOIEMy, pacCMaTpUBATh €€
BCECTOPOHHE;

— YCTaHABJIMBATh CYIISCTBESHHBIN MPU3HAK WUITH
OCHOBAHUS JIJISl CPaBHEHMSI, KJIaCCH(PUKAIIMH U
0000111eHHS;

— ONPEeIATH EeNN NeATEIbHOCTH, 337aBaTh MapaMeTPhl H
KPUTEPUH UX JIOCTIKEHUS,

— BBISIBJISITH 3aKOHOMEPHOCTH M ITPOTUBOPEYHS B
paccMaTpUBaeMBbIX SBJICHUSIX;

— BHOCHUTH KOPPEKTHUBHI B JIEITEILHOCTD, OLICHUBATh
COOTBETCTBHE PE3yJIbTATOB IIEIISIM, OLIEHUBATh PUCKHU
MOCIIEICTBUN IEATEIBHOCTH;
pa3BUBaTh KPEATHUBHOE MBIIILJICHUE TP PELICHUH
KU3HEHHBIX ITPOOIIEM,;

0) 0azoBbIe HccIeI0BATEILCKHE JIeiiCTBUA.

—BBIABIIATh IPUYMHHO-CIIEACTBEHHBIE CBA3U U
aKTyaJIU3UpOBaTh 3aady, BBIABUIaTh TUIIOTE3Y €€
pelleHys, HaXOAUTh apTyMEHTHI U1 JOKa3aTelIbCTBa
CBOUX YTBEPKAEHUI, 3a71aBaTh IapaMeTpbl U KPUTEPUU
pelIeHus;

—aHaJIU3UPOBATh ITOJIyYCHHBIC B XOZ€ PEIICHUS 3a1a4l

PE3YIbTAThI, KPUTHUYCCKHU OLCHUBATH UX JOCTOBECPHOCTD,
IIPOTrHO3MPOBATH NUBMCHCHUC B HOBLIX YCIIOBUAX,

MaTEeMaTHYECKOTO aHAJIN3a; TPUMEHSThH POU3BOIHYIO NP PEIICHUN
3aj1ay Ha JABHXKCHUE; pEeIaTh MPAKTUKO- OPUCHTHPOBAHHBIC 33]]a4U Ha
HanOOJbIINE U HANMEHBIITHE 3HAUYCHHSI, Ha HAXOXKICHUE MyTH, CKOPOCTU
U YCKOPCHHS,

IIP 07. YMeTh onepupoBaTh NOHITHIME: CpeaHee apupMeTHaeckoe,
Me/MaHa, HanOoJblee U HauMEHbIIIee 3HAYCHNUS, pa3Max, JUCIIepCus,
CTaH/IapPTHOE OTKJIOHEHUE YUCIOBOIO HA0OPa; YMEHHE U3BJICKATh,
HMHTEPIPETUPOBATH UHPOPMAIIHIO, TPEICTABICHHYO B TA0IUIaX, HA
JUarpaMmmax, rpapukax, OTpaKarolyio CBOMCTBA peallbHBIX MPOIIECCOB U
SIBICHUH; MPEACTABIATh HH()OPMAITUIO C IIOMOIIBIO TAOJIHII U TUArPaMM;
HCCICA0BATh CTATUCTUYCCKUEC JAHHBIC, B TOM YHCJIC C IPUMCHCHUEM
rpau4ecKuX METOJIOB U SJICKTPOHHBIX CPEIICTB;

P 10.YmeTh onepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, CEYCHUE
MHOTOTpaHHHUKA, Ky0, apajuieienurne]], pu3Ma, nupamuna, Gurypa u
MOBEPXHOCTH BpAIllCHHs, IWIHHAP, KOHYC, map, cdepa, ceueHus: purypsr
BpalleHHUs, IJIOCKOCTh, Kacarowmasics chepbl, HUINHIPA, KOHYCAa, IUIOMAAb
MOBEPXHOCTH MUPAMHIBI, IPU3MBI, KOHYCA, IIHHIPA, IJI0MAAb chepsl,
00beM Ky0a, MPSIMOYTOJILHOTO TIapaJuleNenue 2, TUpaMHIbl, TPU3MEI,
LHWIMHIPA, KOHYCA, 11apa; yMEeHUe n300pakaTb MHOTOIPaHHUKHU U
MTOBEPXHOCTH BPAILICHHUS, X CEUYEHUS OT PYKH, C TOMOILBIO YEPTEKHBIX
WHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJICTB; YMETh paCliO3HABATh
CHMMETPHIO B IPOCTPAHCTBE; YMETh PacliO3HAaBATh MPaBUIIbHbBIE
MHOTOTPaHHUKH;

IIP 13. YMmeTh onepupoBaTh MOHATHAMU: IPIMOYTOJIbHAS CHCTEMA
KOOpJMHAT, KOOPJIMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE NIPOU3BENICHUE, YTOJI MEXKTy BEKTOPAMHU, CyMMa BEKTOPOB,
MIPOU3BE/ICHUE BEKTOPA HA YMCIIO0; HAXOAUTh C MOMOIIbIO U3yYEHHBIX
(hopMYIT KOOPJIMHATHI CEPEIMHBI OTPE3Ka, PACCTOSIHUE MEXKITY ABYMSI
TOYKaMU;




—YMETh NIEPEHOCUTL 3HAHUA B IIO3HABATCIbHYIO U
MMPaKTUICCKYIO obOactu KU3BHCACATCIbHOCTH,

—yMeTh HHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEIMETHBIX
o0Jacrei;

—BbIIBUT'aTh HOBBIE MJCH, IIPEAJIaraTb OpUruHAIbHbIE
HOJXO/bl ¥ PELLICHHUS;

MP 02.0BaageHue yHHBepCAIbLHBIMH

KOMMYHUKATHBHBIMH /IeHCTBHSIMH:

0) cOBMeCTHAsA JIeATEIbHOCTD:

— IOHMMAaTh U UCIIOJIb30BaTh NPEUMYILECTBa KOMaHAHON U

WHAWBUAYaTbHON paboThl;

— IPUHUMATL LOCIIU COBMECTHOM JACATCIBHOCTH,
OpPraHU30BbIBATh U KOOPAUHUPOBATH JCHCTBUSA 110 €€
JOCTIDKEHHIO:

— COCTaBJISITh IUIAH JEHUCTBUM, pacTIpEAeATh POJIU C
Y4eTOM MHEHHH yYaCTHUKOB 00CYXIaTh PEe3yIbTaThl
COBMECTHOH paboTHI;

— KOOPAMHUPOBATL W BBITIOJIHATH pa60Ty B YCIIOBUAX
peaNIbHOT0, BUPTYAIBHOI'O ¥ KOMOMHUPOBAHHOTO
B3aUMOJEHCTBUS;

— OCYIIECTBJISTh O3UTHBHOE CTPATETHUYECKOE IIOBEACHHUE B
Pa3NUYHBIX CUTYALUSIX, IPOSIBIATH TBOPYECTBO U
BOOOpaxeHue, ObITh HHUITUATHBHBIM.




2.CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA3OBATEJIBHOM JUCHUILIAHBI

2.1.

O0beM JUCUMIITIMHBI M BUIBI Y4e0HOH padoThl
Bun yueOHo# padoThI Oo0bem B
yacax*

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIIMHBI 232
B T.Y.
OCHOBHOE coJIep:KaHue 204
BT. 4.
TEOPETHYECKOE 00yUeHHe 158
MPAKTUYECKUE 3aHATHS 24
KOHTPOJIbHBIE paOOTHI 22
IIpodeccnonanbHO-OpHEeHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue 28
NPHUKJIATHOTO0 MOYJIs1)
BT. U..

28

MPAKTUYCCKHEC 3aHATHUA

IIpoMe:xxyToyHast arTecTanus (3K3aMeH)
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2.2TemMaTH4yecKHii MJIAH U COAePKAHUE YUEOHOIH TUCIUNIUHBI

YPaBHeHHﬂ H HEPpaABCHCTBA.

PEIIeHNI0 MaTeMaTHIEeCKIX 3aa4 M 3a/1a4 U3 Pa3INdHbIX 00JIacTell HAyKH U peaabHON
JKU3HH.

HaumenoBanme pa3ageso u | Coaep:kaHue y4eOHOro Matepuasa (0CHOBHOe M MPo¢ecCHOHAJBLHO- OPHEHTHPOBAaHHOE), O0bem DopmupyemMble
TeM JIaGopaTopHble U MPAKTHYECKHE 3aAHATHS, MPUKJIATHOH MOIYIb (IPU HATUYUH) 4acoB KOMMETEeHIINN
1 2 3 4
Paznen 1. [loBTopenne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 16
Tema 1.1 Conepxanne 1 OK 01, OK 02,
eanb u 3apaun 1. Hens u 33724 MaTEMaTUKU NPU OCBOCHUHU CIIEUATBHOCTU. ba3oBbie 3HaAHMS U YMEHUS 110 1 OK 03, OK 04,
MaTeMaTUKHU MaTeMaTHKe B MPO(eCCHOHANBHOMN U B TOBCETHEBHON AEATEIHHOCTH. MHOXECTBO, OMIEpaiun OK 05, OK 06,
NPHY OCBOEHUH HaJ MHOXkecTBamu. [marpammer Ditnepa—BenHa. Vcrionb30BaHIE TEOPETHKO- OK 07
CIEeNHATBHOCTH MHO>KECTBEHHOT'0 afrapaTa /i ONMCaHUs pealbHbIX MIPOIECCOB U SIBICHUN B MK 1.1, IIK 1.6-
npodeCcCHOHANTEHON IEATEILHOCTH, MPH PEIICHUY 3a]1a4 U3 IPYTUX JUCIUTLIHH. 1.7
OnpenenieHne, TeopeMa, CIeJCTBUE, TOKA3aTelIbCTBO
Tema 1.2 Conepxanne 1
Yncsia v BIYUCTEHUS. 1. | HarypanbsHble u nensie uncna. [Ipu3Haku 1enuMocTH Lenbix uncel. ParuoHansHele Yrca. 1
Beipaxenus u OOBIKHOBEHHBIE U JIECATHYHBIC APOOH, MMPOIIEHTHI, 0ECKOHEUHBIE TIEPHOANMYECKUE TPOOH.
npeodpazoBaHus ApudmeTrueckrie onepaniy ¢ palHOHaIbHBIMU YUCIIAMU, TIPEOOPA30BAHUS YUCIOBBIX
BbIpaxkeHuil. [lelicTBuTENbHbIE UKcia. PalmonanbHble U UppallMOHAJIBHBIEC YKCIA.
Apudmerrueckre onepann ¢ 1eHcTBUTENbHBIME YrciaMu. [IpuOImkEHHbIE BEIYUCIICHHS,
MPaBUJIa OKPYTIICHYS, IPUKUJIKA U OIICHKA Pe3yJIbTaTa BHIYHCIICHUI
Tema 1.3. IIpodeccnonalIbHO-OPMEHTHPOBAHHOE cojlep:KaHue (cofep:KaHie MPUKJIATHOTO MOTYJIs) 2
I'eomeTpust HA MJIOCKOCTH B Tom uncie, npakTHYECKHX 3aHATHI U 1a00PaTOPHBIX padoT
IpakTuyeckoe 3ansitue 1.Buasl mimockux Guryp u ux miomanb. [IpakTHKO-OpHEeHTHPOBAaHHEIE 2
3aJ]au¥ B Kypce TeOMETPHH Ha IIOCKOCTH.
Tema 1.4 Conep:xanue 2
IIponenTHble BoryucaeHuss | 1. | [IpumeHenue npodeid 1 MPOIEHTOB AJIs pEIICHHs MPUKITaTHBIX 33/1a4 U3 Pa3THIHBIX
oTpaciiell 3HaHUH U peanbHOH xu3HU. [IpuOimkEHHbIC BRIYUCICHHS, TIPaBUIIa OKPYTIICHUS,
MIPUKUJIKA U OIIEHKA Pe3yJIbTaTa BEIYMCIICHNH. Pa3Hble clIoCOOBI BEIYMCIICHHUS TIPOIICHTOB.
[TponeHTHBIE BEIYMCIIEHHS B TPO(ecCHOHaNbHBIX 3a1auax. [I[puMeHeHne ypaBHeHUH 1
HEPaBEHCTB K PEIICHUIO MaTeMaTHUECKUX 3a/1a4 U 3aJ1a4 U3 Pa3IMYHbIX 00JIacTel HAYKH 1
peaabHOM KUZHU
TpaKkTHYeCKOe 3aHATHE 2
Tema 1.5 Copnep:kanue 2
Toxnecrsa n 1. | ToxnecTsa n TokIECTBEHHbIE IPEOOPa3OBaHus. Y paBHEHNE, KOPEHb yPABHEHHSL.
TOK1ECTBCHHbIC " | HepaBeHCTBO, penieHre HepaBeHCTBA. MeTo1 HHTepBaoB. Pemenne Hensx u pooHo-
npeodpazoBaHusl. palMOHAIBHBIX YPABHEHHI U HEPABEHCTB. [IpUMEHEHE yPaBHEHUI M HEPABEHCTB K
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IIpakTHyeckoe 3aHsATHE
Tema 1.6 Conep:xanue 6
Cucrembl ypaBHeHHUI 1 1. | CriocoOsI peniennst cucTeM JIMHEHHBIX ypaBHeHH. [TonsaTne MaTpuma 2x2 u 3x3, 6
HEPaBEHCTB onpezenureb Marpuiisl. Metos Faycca. CHCTEMBI M COBOKYITHOCTH PAIIMOHAIBHBIX
ypaBHeHUI u HepaBeHCTB. CHCTEMBI INHEHHBIX ypaBHEHUH. Pemenre mpuKkIaHbpIX 3a/1a4 ¢
TIOMOIIBIO CHCTEMBI JIMHEMHBIX YPABHEHUI
Tema 1.7 Coxaepixanue 2
BxoaHoii KOHTpoIL 1. | Boruncnenus u npeo6pasoBanus. YpaBHEHUS U HEPABEHCTBA. [ €OMETPHS Ha IIOCKOCTH
Konrpoannas paéora 2
Paznea 2. [IpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE 14
Tema 2.1. Coneprane 2 | OKO0I,OK 03,
OcHoBHEBIE IOHATHS 1. | Mpeamer crepeomerpun. OCHOBHBIE IOHATHS (TOYKA, IIPAMAs], IIIOCKOCTB, IPOCTPAHCTBO). 2 OK 04,
CTEPEOMETPHH. " | OcroBHEIe akcHOMBI cTepeoMeTpui. Ilepecekaromnmecs, mapaIeTbHbIe U CKPEIHBAOIIHECS OK 07
Pacnonome:‘lme NPSIMBIX H npsiMbie. [Ipu3HaK U CBOMCTBO CKPEIIMBAIOMIMXCS MPSAMBIX. OCHOBHBIC IPOCTPAHCTBEHHBIE IIK 1.1, TIK 1.6-
IIOCKOCTEH (UTYpEL. 1.7
Tema 2.2. IlapanneabHoOCTh | Copepxanne
NPSIMBIX, PAMOii 1 . 1. | Mapannensupie npsamas u mwiockocTs. Onpenenenue. ITpusnak. CoiicTsa (¢
TIOCKOCTH, III0CKOCTEH " | noxasarensctrom). Iapasnensheie miockoctn. Onpenenente. [Tpusnax. CroiicTsa (¢
JI0Ka3aTeNbeTBOM). TeTpasyp u ero snemenTsl. [lapaenenunen u ero snementsl. CBoiCTBa
IPOTHBOIIOJIOXKHBIX TPaHell U uaroHasei napamienenunesna. [locTpoeHue ceueHuii.
Pewmenue 3anau.
Tema 2.3. Conep:kanue
HePHEHH“Ky‘“ﬂmeCT" 1. | Mepnenaukynspreie npamele. [lapaiensHble IPIMbIE, HEPIEHIUKYISPHbIE K IIOCKOCTH.
NpsIMBIX, npsAMon " | Hpusnax neprenuKyIpHOCTH MPsAMO# U TIOCKOCTH. JloKa3aTenbCTBO. [TepreHHKyIap 1
TJIOCKOCTH, IJIOCKOCTEN HakJIoHHast. [lepreH UKy ISIpHBIE TUIOCKOCTH. [IpU3HaK MEePIICHANKYIISIPHOCTH IIOCKOCTEH.
JlokazarenabCTBO. PaccTosiHus B IPOCTPAHCTBE.
Tema 2.4. Copnep:kanue
Teopema o Tpex 1. | Teopema o Tpex neprneHauKyApax. JloKa3aTenbCTBO. YTONI MEXKLY MPSAMOM 1 TLIOCKOCTBIO.
HEPNEHINRYJIsIpax " | Yron Mexty miockocTamu.
Tema 2.5. ITpogeccHoHATLHO-OPHEHTHPOBAHHOE COepPKaHUE (COep/KaHNe MPUKJIATHOI0 MOIYJIsI) 2
IMapannenbHble, N
HepeH MKy IApHbie, B ToM uncie, IPAKTHYECKHX 3aHSATHI M J1a60PATOPHBIX padoT _
CKpENMBAIOUIMECS IPSIMbIe ITpakTHueckoe 3ausiTHe 2. AKCHOMBI CTEpeOMETPHH. [IepIeH IMKYIIAPHOCTD IPAMON U 2
IUIOCKOCTH, TIAPAIIENBHOCTD JBYX MPSAMBIX, MIEPIEHIUKYIISPHBIX TIOCKOCTH,
HEPICHANKYISPHOCTh IIOCKOCTEH.
Tema 2.6. Conepkanue 2
Pemenne 3ana4. 1. | Pacmonoxenue npAMBIX 1 TIOCKOCTE# B IpocTpancTBe. Ilepren MKy IapHOCT 1
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IIpsamble u

| MapajuIeTbHOCTh MPSAMBIX M IIIOCKOCTeH. CKpPEIMBAIONIHECs MPSMBIE.

IIVIOCKOCTH B IPOCTPaHCTBE KoHTposibHasi paGora 2
Pasnea 3. KoopauHaTtsl H BeKTOPBI 12
Tema 3.1 Conepranie OK 02, OK 03,
/lekapToBbI KOOPIMHATEI B 1. | HexapToBbl KOOpAMHATHI B IpocTpaHcTBe. IIpocTeiinmue 3aaun B KoopauHaTax. PaccrosHue OK 04, OK 07
npocrpanctse. Paccrosinue " | MexIy ABYMS TOYKAMH, KOOPIMHATHI CEPEIUHBI OTPE3KA. IIK 1.1, TIK 1.6~
MeKAy ABYMS TOUKAMHU. 1.7
KoopaunaTtsl cepeauHbl
oTpe3Ka.
Tema 3.2 Conep:xaHue
BexTope! B IpocTpancTse. 1. | Bexrops! B mpoctpancTse. CioXeHHe i BEIYUTAHHE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha
YTros1 MeKIY BEKTOPaMH. " | uncno. Kommmanapusie Bektopsl. CKalspHOE MPOM3BEICHHE BEKTOPOB. PasnoxkeHue BeKTOpa
CkasnsipHoe npoussenenue 0 TPEeM HEKOMILTAHAPHBIM BeKTOpaM. KoopauHATBI BEKTOpA, CKAISPHOE MPOU3BEACHHE
BEKTOpOB BEKTOPOB B KOOPMHATAX, YTOJI MEXK/Y BEKTOPAMH, YTOJ MEKLY PSIMOM U IUIOCKOCTBIO, YOIl

MEXKIY IIIOCKOCTSIMU. YpaBHEHUE IUNIOCKOCTU. I'€OMETpUYECKHI CMBICH ONpeneanTens 2x2
Tema 3.3 ITpodeccuonalbHO-OPHEHTHPOBAHHOE cOep:kaHue (Coiep:KaHNe MPHKJIATHOTO MOYJIsA) 2
IIpakTuko- N
OPHEHTHPOBAHHbIE 32124 B ToM unciie, IPAKTHYECKHX 3aHATHIA 1 JJaG0PATOPHBIX PaGoT _ _
Ha KOOPTHHATHOM IpakTuueckoe 3ausiTue 3. KoopauHaTHAs IJIOCKOCTh. BbIYKCIEHHE PACCTOSHUI U TUIOMIA/IEH HA 2
I0CKOCTH wiockocTu. KoJIM4ecTBEHHBIE PACYETHI.
Tema 3.4 Coaep:kanue 4
Pemenne 3anauy. 1. | JlexapToBbl KOOpAMHATBI B IPOCTPaHCTBE. BekTophl B MpocTpaHcTse. ClOKeHNE 1
KoopauHaThl 1 BeKTOPBI " | BblunTaHHE BEKTOPOB. Y MHO)KEHHE BeKTopa Ha yrcio. KommanapHbeie BeKTopbl. CKansgpHoe

MpoM3Be/IeHHe BEKTOPOB. PasiioxkeHne BEKTOpa 110 TpeM HEKOMILIAHAPHBIM BEKTOPaM.

[Ipocreiinme 3ana4u B KoopauHatax. KoopuHAThI BEKTOPA, PACCTOSHUE

MEXK1y TOYKaMH, KOOPIAMHATBI CEPEIMHbI OTPE3KA, CKAISIPHOE TIPOU3BEIEHHUE BEKTOPOB B

KOOP/IMHATAX, YTOJ MEXKy BEKTOPAMH, YTOJl MEXIY HPSIMOi M IIOCKOCTBIO, YTOIl MEXIY

IUIOCKOCTSIMH.

KonTpoabnas pabora 2
Pazgen 4. Ctenenu u kopHu. CreneHHasi QyHKUuUs 14
EeMa 4.1 Conepxanne OK-01, OK-02,
eeT:;Is;:::a(l)yHKlmﬂ, 1. | TlonsTHe KOpHS N-0if CTEIICHH U3 AeiCTBUTENbHOTO yncia. OYHKIMK y = nVX nx OK-03, OK-04,
cBoiicta u rpaduku. CBOMCTBA KOPHs N-0i cTeneHu. [IpeobpasoBanue UpparMoOHaIbHbIX OK-05, OK-07
BBIPAXKECHUH

Tema 4.2 Conep:xanune 4
CaoiicTpa cTeneny c 1. | TlonsTHe cTENEHH C JTFOOBIM PAMOHATBHBIM MOKa3ateaeM. CTerneHHbie QyHKIMHT, HX 4
PanmonanbHbIM 1 CBOMCTBA M rpadUKu.
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JIeCTBUTENbHBIM

NnoKa3aTesiMu
Tema 4.3 Conep:xanue 4
Pemenne 1. | PaBHOCHWJIBHOCTH UPPALMOHATIBHBIX YPABHEHUI U HEPABEHCTB. METObI X PELICHMUS. 4
HppalHOHATLHBIX PelieHne MppalMoOHaIbHBIX YPABHEHU 1 HEPABEHCTB
YPABHEHHIl H HEPABEHCTB
Tema 9.4 Crenenu u kopuu. | Cogep:kanue 2
Crenennas dpynkuus 1. | Onpenenenue crenenHo Gpynkuun. Mcnoap30BaHne €€ CBOWCTB NP PELIEHUH YPAaBHEHHI
Y HEPABEHCTB

Koutpoabhas paGora 2
Paznen 5. [loka3arejibHast pyHKIHsI 14
Tema 5.1 Conep:xanue 4 OK-01, OK-02,
IoxasaTenbHas pyHKuMS, 1. | Crenens ¢ NPOU3BOIBLHBIM JCHCTBUTENBHBIM MOKa3aTeneM. OnpeeeHue MoKa3aTenbHOM 4 OK-03, OK-04,
€€ CBOMCTBA (GyHKIMY, ee CBOMCTBA U rpaduK. 3HAKOMCTBO ¢ IIPUMEHEHUEM MOKA3aTENbHON (YHKIIUH. OK-05, OK-07

Penrenue nmokazarenbHBIX ypaBHEHUH QYHKIIMOHATBHO- TPAQUUECKIM METOIOM

Tema 5.2 Coaepxanne 6
Pemenne ToKasaTEILHbIX B ToM unciIe, IPAKTHYECKHX 3aHATHI M J1a00PATOPHBIX padoT
YPABHEHH U HEPABEHCTB N 6

IpakTHYecKoe 3aHsATHE PeleHne oKa3aTeNbHbIX YPABHEHUH METOIOM yPAaBHUBAHHMS

TOKa3aTeNeil, METOIOM BBEJIEHUS HOBOM TIEpEMEHHOMN, (PyHKIMOHATBHO-TPAQUYECKUM METOJIOM.

PelnieHue MoKa3aTelibHbIX HEPABEHCTB.
Tema 5.3 Conepxanne 2
Cucrempl mokasaTeILHbIX 1. | Pemienue cucTeM MOKa3aTelbHBIX YPABHEHHIA. 2
ypaBHEeHH
Tema 5.4 Copep:xanue 2
Pemenne 3ana4. 1. | PemieHue noka3areabHBIX YpaBHEHHI METOIOM YPaBHUBAHMUS [TOKA3aTeNIe 1 METOIOM
MokazarenbHast pyHKuus BBEJICHHUsI HOBO#I IIepeMeHHOM. PelieHne moka3are/ibHbIX HEPABEHCTB.

KonTpoabhas padora 2
Pa3nen 6. Jlorapudmpl. Jlorapudpmuueckas GpyHkuus 18
Tema 6.1 Conepiane 2 OK 01, OK 02,
Jlorapugm uucaa. 1 T o i N N o 2 OK 03, OK 04,

. orapudm uncna. JeCATUYHBINA U HATYPATLHBIN JIOrapupMbI, YUCIIO €.

JdecITHUHBIA K ' P M p ’ OK 05, OK 07
HATYPAaJbHbIii Jorapugmel, MK 1.1, TIK 1.6-
4HCI0 e 1.7
Tema 6.2 Conep:xanne 2
CaoiicTBa Jiorapu(pMoB. 2

Onepauust

1| CgoiictBa norapudmos. Onepanys JorapuMupoBanus.
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JorapugMupoBaHusi

Conep:xanue

Tema 6.3 2
Jlorapupmuyeckas 1. | Jlorapudmuyeckas GyHKIMSA U €€ CBOUCTBA 2
dynkuus, ee cpoiicTBa
Tema 6.4 Conep:xanue 6
Pemenne 1. | Tousrtue norapudmuueckoro ypapHerust. Onepanus moTeHIUPOBaHUs. TP OCHOBHBIX 6
JIOFapH(l)Mj/I'ICCKI/IX METO/1a PELIEHUS JTOrapU(PMUUECKUX YPABHEHUH: (DYHKIIMOHATBHO-TPapUIECKHUI, METO
YPABHEHMM U HEPABCHCTB NOTEHIMPOBAHUS, METOJ BBEICHUS HOBOM nepeMenHol. Jlorapu)MuuecKre HepaBeHCTBA.
Tema 6.5 Conepxanne 2
Cucremb 1. | AJTOpUTM pelIeHHs CHCTEeMbI YpaBHEHU . PAaBHOCHIIBHOCTD JOTAPU(PMUYECKUX YPaBHEHMU 2
JorapugpmMuIecKux Y HEpaBEHCTB.
ypaBHEeHHU i
Tema 6.6 ITpogeccHOHATBLHO-OPHEHTHPOBAHHOE COIePKaHUe (COep/KaHNe MPHKJIATHOT0 MOIYJIst) 2
Jlorapume! B npupoe u B ToM unciie, NPaKTHYECKHX 3AHATHI 1 J1a60paTOPHbLIX PaGoT
TeXHUKe 2
IpakTuyeckoe 3anstue 4.[pumenenue norapudma. Jlorapupmudeckas cnupais B npupose. Ee
MaTEMAaTHYECKHE CBOMCTBA.
Tema 6.7 Conep:xanue 2
Pemenue 3anau. 1. ‘ Jlorapupmudeckas pynkius. Pemenue npocteiiimmx sorapu)MUIecKix ypaBHEHHH.
Jlorapugmsl. 2
Jlorapudvuyeckas KonTpoabnas padora
bynkuus
Pasnes 7. OcHoBBI TpUroHoMeTpuu. TpuronoMerpuyeckne GyHKINHU 30
Tema 7.1 CojepKanue OK 01, OK 02,
Tpuronomerputeckue 1 | Panmannas mMepa yria. IIoBopoT TOUKH BOKpPYT Hadasa koopauHaT. Onpesienenue CuHyca, 2 OK 03,
¢yHKUHH NPOU3BOJILHOTO " | kocuHyca, TaHreHCa M KOTaHTeHCa. 3HAKH CHHYCA, KOCHHYCA, TAHTHCA M KOTAHTEHCA 10 OK 04, OK 05,
yriaa, yncia. Pagnannas n 4ETBEPTAM. 3aBUCHMOCTh MEXLYy CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAHT€HCOM OJIHOTO U OK 06,
rpaaycHasi Mepa yrJia TOro *e yIia. OK 07
Tema 7.2 Conep:kanue 11_H7< 1.1, 1K 1.6-
OcHoBHbIe 1. | Tpuronomerpuyeckue ToxaecTBa. CHHYC, KOCHHYC, TAHTEHC M KOTAHTEHC YTJIOB 0L 1 - O, '
TPUTOHOMETPHYECKHE ®DopMyJIbl IPUBEIEHUS.
TOX/1eCTBA.
Tema 7.3 Conep:kanue 6
Cunyc, KocuHyc, TaHTeHC 1. | Cymma u pasHocTh cuHycoB. CymMMa M Pa3sHOCTh KOCUHYCOB. CHHYC M KOCHHYC IBOHHOTO 4
CYMMBI H Pa3HOCTH ABYX " | yrima. ®opmyiisl OTOBHHHOTO yriaa. [IpeoGpa3oBaHms CyMMBI TPHTOHOMETPHUYECKUX
yrjaos . (GYHKIHIA B IPOU3BEICHHE U MPOU3BEICHHUS B CyMMY. BhIpaskeHHe TPUTOHOMETPHUYECKUX
Cunyc u KocuHyc 1BoiiHOr0 (yHKIMIA yepe3 TAHTeHC MOJIOBUHHOIO apryMenTa. IIpeoOpa3oBanus MpOCTENIIMX
yriaa. ®@opmyJibi TPUTOHOMETPHYECKUX BBIPAXKEHHIA.
TTOIOBHHHOTO yria B TOM uncile, NPAKTHYECKUX 3AHATHIA U J1aGOPATOPHBIX PaGoT 2
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IIpakTHyeckoe 3ausTue [IpeodpazoBanre TPUTOHOMETPHICCKUX BHIPAKCHHIIMA

Tema 7.4 @yHkumu, ux
cBoiicTBa. Crmocoobl
3aganns QyHKIHUM

Conep:xanue

1. | Obnacts onpeseneHns U MHOKECTBO 3HAYCHUH QYHKIMH. YETHOCTD, HEYETHOCTS,
nepuoangHOCTh GyHKImA. CrtocoOb! 3a1anns QYHKITHIA.

Tema7.5
Tpuronomerpuueckue
(yHKIUM, MX CBOICTBA H
rpagpuxku

Conepxanue

1. | Obnacth onpeseneHns 1 MHOKECTBO 3HAYECHUH TPUTOHOMETPUIECKUX PyHKIMH. YETHOCTS,
HEYETHOCTD, IEPUOTNIHOCTh TPUTOHOMETPHUIECKHX (yHKINHA. CBOMCTBA U TpauKU
(GYHKIIMA y = cOs X, y =Sin X, y =tg X, y = ctg X.

Tema 7.6

Conep:xanue
Ipeobpasosanue 1. | Cxarue u pacTskeHre rpaduKOB TPUTOHOMETPUYIECKUX (DYHKIIHIA.
rpaguxos [IpeobpaszoBanue rpadUKOB TPUTOHOMETPUIECCKUX (QYHKIIUH.
TPUTOHOMETPHYECKHX
pyHkmi
Tema 7.7 IIpodeccnonanbHO-OpHEHTHPOBAHHOE CO/leP:KaHUeE (COdepKaHNe MPHUKJIATHOTO MOYJIs)
Onucanne
NPOU3BOACTBEHHBIX B Tom uncie, npaKTHYECKHUX 3aHATHI H JIa0DOpaTOpPHbIX padoT

NPOLECCOB € IOMOIIBI0
rpa¢ukoB GpyHKuMiA

IpakTuyeckoe 3ansaTue 5.lcnonp3oBanne CBOMCTB TPUTOHOMETPUIECKUX (PYHKIINH B
podecCHOHANBHBIX 3a1a4ax.

Tema 7.8

Coaepxanue
OoOpaTtHbIe "
P 1. | Obparnbie Tpuronomerpuueckue pynkuuu. Mx ceoiicta u rpapuku.
TPUTOHOMeETPHYEeCKHE
byHkunu
Tema 7.9 Copep:xaHue
Tpuronomerpuyeckue 1. | YpaBHeHue cos X = a. YpaBHeHue sin X = a. YpaBHEHHE tg X = a, ctg X = a. Penienue

YPaBHEeHHSI M HEPABEHCTBA

TpPUrOHOMETPUYECKHUX YPABHEHUI OCHOBHBIX THIIOB: IPOCTEUILINE TPUTOHOMETPUYECKUE
YPAaBHEHUS, CBOASIINECS PA3I0KEHUEM HA MHOKUTENH, OAHOpOoAHbIE. [IpocTeiine
TPUTOHOMETPUUECKHE HEPABEHCTBA

Tema 7.10 Conep:xaHue

Cucremsl 1. | CucreMbl IPOCTEHIIMX TPUTOHOMETPHYECKUX YPABHEHUH.

TPUTOHOMETPUYECKUX

YPaBHeHMi

Tema 7.11 Copep:xanue

Pemenne 3a1a4. OCHOBBI 1. | Ilpeobpa3oBanue TPUTOHOMETPHUECKUX BIPKEHHUH. PellieHne TpUroHOMETPHIECKUX
TPUTOHOMETPHUH. ' YpaBHEHUH W HEPABEHCTB B TOM YHCJIC C UCTIOJIh30BAHUEM CBOWCTB (DYHKITHIA.
Tpuronomerpuyueckue KoutpoabsHas paGora

byHkuum

Pa3spnea 8. KoMiuiexkcHble yucaa

Tema 8.1

Conep:xanue

OK 01, OK 02,

24




KoMmuiekcHbIe yHCIa 1. | Honsrue xoMmiekcHbIX ynces. CONpsHKEHHbIC KOMILUIEKCHBIE YHCIIa, MOAYIIb U ApTYMEHT 2 OK 03, OK 04,
KOMITIEKCHOTO drciia. @opMa 3armicH KOMILIEKCHOTO YHCIIa. (TeoMeTpHUIecKas, OK 05, OK 06,
TPUTOHOMETpHUYECKas, anredpandeckas). ApupMeTHaecKue IeHCTBUS ¢ KOMIUIEKCHBIMU OK 07
YHCIIAMH. IIK 1.1, IIK 1.6-

Tema 8.2. [IpumeHenune Cojtepxanue 2 1.7

KOMILTEKCHBIX THCE]T B TOM 4ncie, IPAKTHYECKHX 3aHATHIi M JIa00PATOPHBIX padoT

IMpakTnyeckoe 3ansiTne BrinojHEHHE pacyeTOB C MOMOIIBI0 KOMIUICKCHBIX Ynce. [IpumMepsr 2
HCTIOJIb30BAHMSI KOMIUIEKCHBIX YHCET

Paznen 9. [Iponspoanas GyHKIMH, e¢ NPUMEHEHHE 32

Tema 9.1 . Conep:xaHue 2

IonsiTHe NPOM3BOIHO. 1. | Onpenenenue YUCIOBOM MOCIENOBATENLHOCTH U CIIOCOOBI €€ 3a1anus. CBOWCTBA YMCIOBBIX OK-01, OK-02,

®opmy.Ibl H NPaBUIIA " | mocnenoBatensHOCTEH. OnpeeneHne mpeena I0CIeI0BATEILHOCTH. BbluncieH e mpeieon OK-03, OK-04,

AnepenunpoBanms nocnenoparensHoctei. Ipenen Gpynkiuy Ha 6eckoneunocty. [Ipesien pyHKIUU B TOUKE. OK-05, OK-06,
[Ipupamenune aprymenta. [lpupamenue Gpyukimu. 3agayun, IPUBOASIIAE K TOHATHIO OK-07
npou3BoAHOM. OnpeneneHre Npou3BOIHON. AITOPUTM OTBICKAHUS IPOU3BOIHOIN. K 1. li 17_IK 1.6-

Tema 9.2 Conep:xxanue '

Ipoussoanbie cymmbl, 1. | @opmynbl nuddepenumposanus. [lpasuna mupdepenimpopanus.

Pa3HOCTH MpoU3BedeHNs,

YacTHOTO

Temad.3 Conepxanue

Hpoussonnnie 1. | Onpenenenue cnoxuoi dpyrximy. IIpon3BoHAS TPUTOHOMETPHYECKHX QYHKIIHMIL.

TPUTOHOMETPHYIECKAX " | HpomsBoxnas croxHON QyHKIHHL.

¢ynxuuii. [lpousBoaHasn

CJI0KHOM (PyHKIIUM

Tema 9.4 Conep:xanne

IonsiTe 0 HeMpepLIBHOCTH 1 | Housrue nenpepriBHO# Gyrkimu. CoiicTBa HenpepbIBHOH (yHKIMK. CBA3D MEXKILY 2

¢ynkuuu. Meron " | HenpepsIBHOCTHIO 1 UbBEPEHIIPYEMOCTHIO DYHKINHK B TOUKE. AJTOPHTM PEIICHHS

WHTEPBAJIOB HEPABCHCTB METOJIOM HHTEPBAJIOB.

Tema 9.5 Conep:xanne 2

I'eomeTpnyeckmii 1. | I'eomeTrpuyeckuii cMbICT TPOU3BOAHOMN (QYHKIMU — YITIOBOM KOAPQHUIMEHT KacaTeIbHON K 2

(pusuyeckuii n rpaduKy GYHKIUH B TOUYKE. Y paBHEHUE KacaTelbHON K rpaduKy QyHKIHUU. AJITOPUTM

CMBICJI POU3BOAHOMI COCTaBJICHHsI YpPaBHEHUs KacaTellbHOU K rpaduky dyHkmmuu y=f(x)

Tema 9.6 5 Copnep:kanue 2

Pusniecknii cMbIc B TOM 4mciie, IPAKTHYECKUX 3aHSATHI U JTa00PATOPHBIX padoT

MpOU3BOAHOM TpakTuyeckoe 3ansiTue Ousznueckuii (MEXaHMYECKUIA) CMBICI IIPOM3BOIHON — MTHOBEHHAS 2

NpogeccHonaIbHbIX CKOPOCTh B MOMEHT BpeMeHH t: v =S’ (t).

3agavax

Tema 9.7 2

Conep:xanue
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MOHOTOHHOCTH PyHKIMH.
Touku 3xcTpemMyma

1. | Bo3pacranue u yOsiBaHHE (QYHKITUH, COOTBETCTBHEC BO3pACTaHUS M YOBIBAaHUS (QYHKITAH
3HAKy NPOU3BOAHON. [IoHSATHE NPOU3BOJHON BBICHIETO MOPSIKA, COOTBETCTBHE 3HAKA BTOPOM
MPOU3BOAHON BBIMTYKJIOCTH (BOTHYTOCTH) (PYHKIIMU Ha OTpe3Ke. 3a1aul HA MAaKCUMYM U
MUHUMYM. [loHSTHE acCHMIITOTHL, CIOCOOBI X OMPEaeNIeHUs. AITOPUTM HUCCIIEAOBAHUS
(YHKITNH 1 TOCTPOEHUs ee TpaduKa ¢ MOMOIIHI0 MpOou3BoIHON. J{poOHO-TrHEeHHAs (yHKIHS

Tema 9.8 Coaep:kaHue
Hccienosanue pynkumii u 1. | Hiccnenosanne GyHKIMH HA MOHOTOHHOCTB U TIOCTPOCHHE IPadHKOB. 2
NMOCTpPOeHue rpadpuKon '
Tema 9.9 Han6oabiee n Copepskanne
HaNMEHDBINIEE SHAMCHUH 1. | HaxoxaeHue HaHOOJBIIETO U HAMMEHBIIECTO 3HAUCHHUI (YHKIHI, TOCTPOCHHE rPadUKOB
Gynxumnu MHOTOYWIEHOB C HCIIOJIb30BAHUEM aIapaTa MaTEMaTHIECKOro aHaIM3a
Tema 9.10 IpodeccuonaiLHO-OPMEHTHPOBAHHOE Co/iep:KaHue (COTep/KaAHNe MPUKIATHOTO MOTYJIsl) 2
Haxoxnenue N

B Tom unciie, IpaKTHYeCKUX 3aHATHI M J1a00paTOPHBIX padoT
ONTHMAJIILHOTO pe3yJibTaTa

N IIpakTuyeckoe 3ansaTue6.Hanmensmee u HanOonpiee 3HadeHne PyHknuu. [Ipuknanaeie 3amaun, 2

C IOMOIIBIO MIPOU3BO/IHOI B

B TOM YHCJIE COI[HATBHO-3KOHOMHYECKOT0 U (DU3MUIECKOTO XapaKkTepa, UX PEIICHUE CPEACTBAMHE
NPaKTHYECKUX 3a/1a4axX

MaTeMaTHYeCKOr0 aHaIn3a
Tema 9.11 Coepkanue 4
Pemenue 3ana4. 1. | ®opmymnbi u npasuna quddepentmposanus. Mccnenopanue GyHKIui ¢ MOMONIBIO 2
Mpoussonnas pynkuumu, ee 1pou3BoiHOI. Hanbosblliee 1 HAaMMEHbIIEE 3HAYEHUS (QYHKIIUH.
npuMeHeHHne 2

KonTpoabHas padora
Pa3znen 10. MHOTOrpaHHUKH M TeJIa BpallleHUs 32
Tema 10.1 Bepmunsl, Conepsanue OK 01, OK 02,
pedpa, rpaHu 1. | Honstue Muororpanuuka. Ero snementsr: Bepiuvnel, pedpa, rpanu. Jluaronans. Ceuenue. OK 03, OK 04,
MHOTOrpaHHHMKA BhInyKIible ¥ HEBBIMYKIIbIE MHOTOTPAHHUKH. OK 05, OK 06,
OK 07

Tema 10.2 Coepkanue 0K 1.1 [IK 1.6-
IIpusma, ee 1. | Honsrue npusmel. Ee ocHoBanus u 60koBbIe rpanu. Beicota npusmbl. [Ipsmas n HakIOHHAs 17 ’
COCTaBJISIIOIIHUE, npusMma. [IpaBubHast npusma. Ee ceuenue. [Tormaas 60KOBOM U MOJHOMN MOBEPXHOCTH '
ceuenue. Ilpsamas u IIPU3MBL.
npaBHJIbHasi IPU3MbI
Tema 10.3 Conepikanue 2
Mapannenenunen, ky6 1. | Mapannenenumen, cBOACTBA MPSAMOYTOJILHOTO Hapauienenunena, ky6. Cedenne ky6a, 2
Ceuenne napajienenuneaa
napajulesnenunena, Kyoa
Tema 10.4 Coepikanue 2
Mupamuna, ee 1. | Mupamuna u ee anementrl. Ceuenne nupamunbL. IlpasribHas mupamMua. YcedeHHas 2

COCTABJIAIONINE, CCUCHHE.
IIpaBuibHast nmpamMuaa.
YceueHHasi nMpaMuaa

nupamMuyaa. Hnomam: OOKOBOI U ITOJTHOM MOBCPXHOCTHU IIPU3MBI, TUPAMUBIL.
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Tema 10.5
Cummetpus B Ky0e,
napaJjuiesienumnesae, npusme,

Conep:xanue

1 CI/IMMC’I’pI/IH OTHOCHUTCJIIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH. CI/IMMeTpI/IH B Ky6e,
napauiciaenuiiec, npu3Me, mupaMuac

nupaMuje
Tema 10.6 IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE CO/IePKAHNE (COep/KaHNe NPHKJIATHOIO MONYJIs) 2
IIpuMepsl cMMMETPHUH B .
npodbeccnn B Tom uncie, npakTHYECKHUX 3aHATHI H JIADOPATOPHBIX padoT
IIpakTHyeckoe 3ansiTue 7.CHMMETpHUs B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY. 2
Tema 10.7 Conep:kaHue 2
HpasuiabHbie B ToM umciie, IPAKTHYECKHX 3aHSATHIL 1 JJa60PATOPHBIX PadoT
MHOTOTPAHHUKH, HX - >
CBOICTRA IpakTnyeckoe 3ansitue [loHsTHE NpaBUIIEHOTO MHOTOTpaHHNKa. CBOCTBA MPaBHIIBHBIX
MHOTOTPaHHHUKOB.
Tema 10.8 Coepikanue
naunap, ero 1. | Uunuazp u ero snementsl. Cevenne MMIMHIpa (MapajiieqbHOe OCHOBAHUIO H OCH).
cocrapisiomue. CeyeHnue " | Passeprka muHHApA.
HWIMHIPA
Tema 10.10 Coepikanue
YceueHHblii KoHYyC. 1. | Yceuennsrii konyc. Ero o6pasyromas u Beicota. CeueHne yCeueHHOT0 KOHyca
Ceuenue '
yceueHHOr0 KOHyca
Tema 10.9 IpodeccnonanbHO-OPHEHTHPOBAHHOE co/iep:KaHue (coiep:KaHNe MPUKJIATHOTO MOTYJIs) 2
Komnyc, ero cocrapasiomue. N
Ceuenme Komyca B Tom uncie, npaKTHYeCKHUX 3aHATHI H JIaDOpaTOpPHbIX padoT
IIpakTnyeckoe 3ausitne 8.Konyc u ero snementsl. Cedenne KoHyca (apauiebHOe OCHOBAHUIO U 2
MIPOXOJIAIIee Yepe3 BEPUINHY), KOHHUecKHe ceueHus. PasBepTka KoHyca.
Tema 10.11 Copepanne 2
Lap u cdepa, nx cedenus 1 | Iap u cdepa. B3anumuoe pacnonoxkenne cdeprl u miockocti. Ceuenue mapa, chepsr. 2
Tema 10.12 Copepranne 2
HousiTne 06 ooneme Teta. 1 | Housrue 06 o6beme Tena. O6beM Ky6a U MPAMOYTOIBHOTO Mapajienenunena. Oobem 2
OTtHomenne ooremon NpU3MBI 1 IITHHAPA. OTHOIIEHHE 00EMOB TTI0I00HBIX TEII.
MOJO0HBIX TeJI
Tema 10.13 Conep:xanue 2
O0BbeMBbI M IUIOIIAH 1. | O6bembl mupamuibl v KoHyca. O0beM mapa. [lnomanu nosepxHocTel Ter. 2
NMOBEPXHOCTEN HUX TeJl
Tema 10.14 Conep:kanue 2
Komounauuu B ToM 4nciIe, NPAKTHYECKUX 3aHATHI M J1a00PaTOPHBIX padoT
MHororpaHHuKOB H TeJ1 IIpakTHyeckoe 3ansaTHe KoMOMHAINH T€OMETPUIECKHX TEII. 2
BpalleHHsI
Tema 10.15 Conep:kanue 2
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I'eomeTpuyeckue
KOMOMHAIIMK HA MPaKTHKe

CumMMeTpHs B IPOCTPAHCTBE: CHMMETPHS OTHOCHTEIHHO TOYKH, MPSIMOM, TNTOCKOCTH. DIIEMEHTHI
CUMMETPHUH B MUPAMHUJIAX, TapajlieNennIieax, MPaBIIbHBIX MHOTOrpaHHIKaX. CHMMeTpus B
MIPHUPOJIE, APXUTEKTYPE, TCXHHUKE, B OBITY, B ipodeccun. Mcmonp3oBanue ABIKESHUH B
MIPOCTPAHCTBE MpH pelieHun 3aaa4. [loctpoeHne ceueHuii MHOTOTPAaHHUKOB U TEJ BpaICHUS.
Merton cnenoB. KoMOWHAIMS Te BpalleHHUsT 1 MHOTOTPaHHUKOB. VIcIob30BaHNe KOMOMHAIIHIMA
MHOTOTPAHHUKOB U TeJI BPAIlleHUs B IPAKTUKO-OPHEHTHPOBAHHBIX 33/1a4ax

B Tom uncie, npakTHYECKHUX 3aHATHI H JIaDOPATOPHBIX padoT

IIpakTH4yeckoe 3aHsTHE VICTIOB30BaHNE KOMOMHAIINM MHOTOTPAHHUKOB | TEJI BPAILICHUS B 2
MPaKTUKO- OPHEHTHUPOBAHHBIX 3aJayax.
Tema 10.16 Coaep:kanue 2
Pemenne 3anay 1. ‘ OO0BeMbl U IUIOLAAN TOBEPXHOCTH MHOTOIPAaHHHUKOB U TEJl BPAILICHUS.
MHOrorpaHHUKH M TeJia
KonTpoabnas padora 2
BpallleHHsI
Paznen 11. IlepBooGpa3uas GpyHKuuHU, ee NPUMEHeHHE 12
Temall.l llepBooGpa3nasn Conepixanue 2 OK 01, OK 02,
¢yuxuuu. llpaBuia 1 | 3amava o BOCCTAHOBIICHHH 3aKOHA JIBIDKEHHS 110 3BECTHOI ckopocT. [ToHsTre 2 OK 03, OK 04,
HAXOKIECHHUS uHTerpupoBanus. O3HAKOMIIEHHE C TOHATHEM MHTErpaja U NepBO0Opa3Hoi st QyHKIMH OK 05, OK 06,
nepBo0OPa3HbIX y=f(x). Peienue 3a1a4 Ha CBsA3b IEPBOOOPA3HON U €€ IPOM3BOIHOMN, BEIYMCIEHUE OK 07
HepBOOOPA3HOI Ul TaHHOM QyHKIMK. Tabauia GopMyIl Ui HAXOXKIEHHS IEPBOOOPA3HBIX. MK 1.1, IIK 1.6-
V3y4eHune npaBuiia BEIYUCIECHUS IEPBOOOPA3HOI. 1.7
Temall.2 [lnomann Conep:xanue 2
KPUBOJIMHeHHOI 1. | 3anaum, NPUBOAANIME K TIOHATHIO ONPEIEIEHHOTO UHTEPaa — O BHIMUCICHUH TUIOMIA/H 2
Tpaneuuu. @opmya KPUBOJIMHEHHOM Tpamneuny, o nepeMenieHny Touky. [lonsTue onpeaenéHHOro HHTErpaa.
HrbroTona— Jleiionnua I'eomerpuyecknii u HpU3NUECKUIT CMBICT omnpeesieHHOTo nHTerpana. ®opmyna Herorona—
JleiiOnua.
Tema 11.3 Conep:xanue 2
Heonpenenaennsiii u 1. | lloHsATHE HEONPEIETEHHOTO HHTETPAIA. 2
omnpeeeHHbIIl HHTErPaJbl
Tema 11.4 Coep:kanue 2
I[HousiTne 00 onpeaeIeHHOM 1. | ['eomerpryeckuii CMBICIT ONPEICICHHOTO HHTErpaia. 2
HuTerpaje kak mjiomaau
KPHUBOJMHEHHON Tpaneuuu
Tema 11.5 IIpodeccnoHaIBLHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (coepKaHNe MPUKJIATHOTO MOAYJIs1) 2
OmnpeneeHHbIH HHTETPAI B | B TOM YnC/e, NPAKTHYECKUX 3aHATHI M JIA00PATOPHBIX padoT
KU3HHU [pakTnyeckoe 3ansiTned. ['eomeTpruecKuii CMBICT ONpeAeTIeHHOTo HHTerpana. @opmyna 2
Herotona - JleitOnmnua. Pemenne 3amau Ha mpUMEHEHNE UHTETpaa sl BBIYUCICHUS (PU3NIESCKUX
BEJINYWH U IUTOMAaACH
Tema 11.6 2

Conep:xanue
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Pemenue 3amau.
IlepBooOpa3nas pyHKIMH,

1. | lepBoobpasuas ¢pynkuuu. [IpaBuna HaxoxneHus nepoodpasubix. Ee npumenenue

ee IpHMeHenHe KonTpoasnas padora 2
Pasnes 12.MHokecTBa.DJIeMeHThI Teopuu rpagos 6
Tema 12.1 MHo:kecTBa Copaep:kanue 2 OK 01, OK 02,
1. [TonsTne muOXecTBa. [TogMHOMXKecTBO. OTepaItui ¢ MHOKECTBAMH 2 OK 03, OK 04,
Tema 12.2 Onepauuu ¢ ITpodeccnoHAIbLHO-OPUEHTUPOBAHHOE Colep:KaHue (coaepKaHue MPUKJIATHOTO MOYJIs1) 2 1%5 10?’ gﬁ 276
MHOKECTBAMU B ToM umcie, NpaKTHYeCKUX 3aHATHI M 1a00paTOPHBIX padoT 17 o '_
IIpakTnyeckoe 3ansitne 10.0nepannu ¢ MHOXKecTBaMU. PellieHne npukIagHbIX 3a1a4 2 '
Tema 12.3 I'padni Conep:xanue 2
1. | Honsrue rpada. Ceasubii rpad. nepeso. [ukn rpad Ha rmiockocTy
IIpakTHyeckoe 3aHITHE 2
Paznes 13. DiieMeHTHI KOMOMHATOPUKH, CTATHCTHKH M TeOPUH BePOSITHOCTE 14
Tema 13.1 Conepxanne 2 OK-01, OK-02,
OcHOBHBIC TOHATHA 1. | IlepecTaHOBKH, pa3sMEIICHHUsI, COYCTAHHUSL. 2 OK-03, OK-04,
KOMOHWHATOPHKH OK-05, OK-07
Tema 13.2 Copepxanne 2 K 1.1, TIK 1.6-
Co0bITHE, BEPOSITHOCTH 1. | CoBMeCTHBIE U HECOBMECTHBIE COOBITHS. TEOPEMBI O BEPOSATHOCTH CyMMBbI COOBITHH. 2 1.7
co0bITHs1. CloxKeHue YcnoBHas BEpOATHOCTh. 3aBUCHMBIE U HE3aBUCUMBIE COOBITHS. TeopeMbl 0 BEpOSITHOCTH
YMHOKeHHe BEPOSITHOCTEN MIPOU3BEICHHSI COOBITHI.
Tema 13.3 BepositHocTh IIpodeccnonalIbHO-OPMEHTHPOBAHHOE cojlep:KaHue (cofep:KaHie MPUKJIATHOTO MOTYJIst) 2
npodgeccuoHAIBHBIX B ToM unciie, npakTHYeCKUX 3aHATHI M J1a00pPaTOPHBIX padoT
3ajavax IIpakTnyeckoe 3ansitue 11.0OTHOCHTENBHAS YacTOTa COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH. 2
CraTucTuueckoe onpeesicHne BeposiTHoCcTH. OleHKa BEPOATHOCTH COOBITHS
Tema 13.4 Conepsxkanue 2
JuckperHas cirydaiiHast 1. | Bumsl ciiyyaiineix BenuuuH. OnpeeneHue IMCKPETHOM CITy9aiiHON BENYMHbL. 3aKOH 2
BeJIMYUHA, 3AKOH ee pacrpenenieHus AUCKPETHON CITy4aiiHOW BeIMUMHBL. Ee YncioBble XapaKTepUCTHKY.
pacnpenejieHUus
Tema 13.5 Conep:xanue 2
3agaun MaTeMaTH4YeCKOH 1. | Bapuanmonustiipsan. [loauron yactor u rucrorpaMma. CTaTUCTHIECKHUE XaPAKTEPUCTUKH 2
CTATUCTUKH psina HaOJI0JaeMbIX JTAaHHBIX.
Tema 13.6 IIpodeccnonalIbHO-OPMEHTHPOBAHHOE cojlep:KaHue (cofep:KkaHue MPUKJIATHOTO MOTYJIs1) 2
CocraByienne Tadauu 1 B ToM yHcie, NpaKTHYECKHX 3aHATHI U 1a00PaTOPHBIX PagoT
AUATPAMM HA NMPAKTHKe [pakTnyeckoe 3ansitue 12.IlepBuunas 00paboTKa CTaTHCTUUECKUX AaHHBIX. | paduueckoe ux 2
npencrasienue. HaxoxaeHne cpeHUX XapakTepUCTHK, HAOII0AaeMbIX JaHHBIX.
Tema 13.7 Conep:xkanue 2
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Peienne 3aga4. Juementnl | 1. | OnemenTsl KoMOMHATOPUKU. COOBITHE, BEPOSITHOCTH COOBITHS. CIIOXKEHHE W YMHOKEHUE
KOMOMHATOPHUKH, BEPOSITHOCTEH.
CTATUCTHKH U TEOPUHU
pepostTHocTen Kontposabnas pagora 2
Pasnes 14. YpaBHeHus 1 HepaBeHCTBA 16
Tema 14.1 PaBHocuibHocTh | Comepkanue 4 OK 01, OK 02,
YPABHEHMii H HEPABEHCTB. 1. | PaBHOCMIIBHOCTH ypaBHEHUI 1 HepaBeHCTB. Onpenenerns. OCHOBHBIE TEOPEMBI 4 OK 03, OK 04,
OO0mue MeToabI peleHust PaBHOCHIIBHBIX NIEPEX0/IaX B YPABHEHUSAX M HepaBeHCTBaX. OOIIKe METOIbI PEIEHHs OK 05, OK 06,
YpaBHEHHUH: Mepexo/]] OT paBeHCTBA ()YHKIUH K paBEHCTBY apryMEHTOB JJ1i MOHOTOHHBIX OK 07
GyHKIMI, METOJT PA3IIOKEHUST HA MHOKHMTEIH, METO BBEJIEHHS HOBOM TIEPEMEHHON, K 1.1, IIK 1.6-
(yHKIMOHANTBHO-TPadUUECKUIi METOJI. 1.7
Tema 14.2 Coaep:xanue 2
I'paduyecknii meTon 1. | OOmme MeToIbl pelIeHus] HEPaBEHCTB: MepeXo/l OT CPaBHEHUS 3HaYCHUH PyHKIHMN K 2
peleHust ypaBHeHHH, CpaBHEHHIO 3HAYCHUI apryMEHTOB JUII MOHOTOHHBIX (DYHKIIUH, METOJ HHTEPBAJIOB,
HEepPaBeHCTB ¢yHKIIHOHANBHO-Tpaduueckuiit meton. I'padudecknii MeTo pemeHus: ypaBHeHUN U
HEPaBEHCTB.
Tema 14.3 Conepsxkanue 2
Ypasuenns u HepaBencrsa | 1. | Ompenenenne Moayns. Packpeitie Moaysist o onpeneneHuro. [Ipocreiime ypaBHeHUS 1 2
¢ MoayJieM HEpaBEeHCTBa C MoAayseM. l[puMeHeHre paBHOCHIIBHBIX TIEPEX0I0B B ONPEIEICHHBIX THITaX
YpaBHEHUH M HEPABEHCTB C MOJTYJIEM.
Tema 14.4 Conepsxkanue 2
YpaBHenns u HepaBeHcTBa | 1. | 3HakoMcTBO ¢ mapamerpom. [Ipocreiinme ypaBHeHHsI M HEPaBEHCTBA C TAPAMETPOM. 2
¢ mapaMeTpamMu
Tema 14.5 IIpodeccnoHaNTbHO-OPUEHTHPOBAHHOE COlEPKAHUE (COep:KaAHNEe MPUKIATHOT0 MOTYJINA) 2
CocraBJieHne 1 pellieHHe B ToM yHcie, NPaKTHYECKHX 3aHATHI U 1a00PaTOPHBIX PadoT
npogeccuoHaabHbIX 32124 | IIpakTuyeckoe 3ausitue 13.Pemienne TEKCTOBBIX 3a/1a4 MPO(ECCHOHAIBHOTO COICPKAHHS. 2
¢ IOMOLIBI0 YPABHEHMil
Tema 14.6 Pemienue 3agau. | Coaep:xkanue 2
Ypasuenus u HepaBeHcTBa | B ToM unciie, npakTHYECKUX 3aHATHIA M JIAG0PATOPHBIX padoT
IIpakTnyeckoe 3ansitne O01IME METOABI PEILICHNS] YPaBHEHUH. YPaBHEHHUS U HEPABEHCTBA C 2
MOJIYJIEM U C IapaMeTPaMHu.
IIpoMe:xxyTouHas arrectamus (JK3aMeH) 3
Bcero: 232
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3.YCJIOBUSI PEAJIU3ALIUY IPOT'PAMMBbI OBILIEOBPA30OBATEJIBHOM
TACIHATITAHBI

3.1. TpeﬁoBaHnﬂ K MUHUMAJIBHOMY MaTC€PHAJIBbHO-TEXHUYECCKOMY odecnevYeHn1o peajm3anuu

0011e00pa3oBaTeIbHOM TUCHUILINHBI

Peanuzanus nporpaMMel JUCHUIUIMHBL TPEOYeT HAMMUMs y4eOHOro KabuHeTta «MaTteMaTHKI.

O6opynoBanue yaeOHOT0O KabWHeTA:

[10CaI0YHbIE MECTA (CTOJIBI U CTYJIbA);

pabouee MeCTO IpenojaBaTers;

JIOCKa y4ueOHast;

mKadbl A7 XpaHEHUs JIEMOHCTPALMOHHBIX MOJENEH K TeopeMaM M 3ajayaM, IeYaTHbIX U

AyJNOBHU3YAJIbHBIX HOCO6PII>1, TCXHUYCCKUX CPCACTB O6y‘ICHI/I${

TexHuueckue cpeacTBa o6yquI/m:

MyJIbTUMEIHA IIPOCKTOD,

JKpaH.

VYyeOHble HATISAHBIE TOCOOUS:

KOMILIEKT Y4€OHO-HarJIsIHBIX TOCOOUI;
3a/laHus JJi1 KOHTPOJIbHBIX paboT;
MaTepHaJlbl SK3aMeHa

KOMIUJICKT 3JICKTPOHHBIX BUACOMATCPUATIOB.

3.2. UndopmanuonHoe odecrneyenne o0yueHust

Hepeqeﬂb PE€KOMEHAYEMBIX y'-leﬁHl)IX n3)1a1mii, I/IHTepHeT-pecypcOB, JOMOJIHUTEIbHOM

JINTepaTypbl

3.2.1.0cHOBHBIC MeYATHEIE U31AHUHA

1.

3.2.2.

Martemartuka: anrebpa ¥ Hayala MaTeMaTHYECKOTO aHalu3a, reoMeTpus. Anredpa W Hayana
MateMaTtuuyeckoro ananuza. 10-11 kmacc. Amumo II.A., Komsarua FO.M., Tkauea M.B. u
apyrue. - M: IIpocsemenue, 2022.

Martemartuka: anrebpa W Hayana MaTeMaTHMYeCKOro aHamuza, reomerpus. ['eomerpus. 10-11
kiacc. Atanacss JI.C., byry3oB B.®., Kagomies C.b. u apyrue. - M:IIpocsemenune, 2022.
Cnupuna M.C. Teopus BeposiTHOCTEN U MaTeMaTudeckas cratuctuka. COOpHUK 3a1au: yueO.

nocoOue yist. yupexaeHui cpea. mpod. oopazosanus /M.C. Cniupuna, [1.A. Crupun.- 4-e usn.,
ctep.- M. : U3naTenbekuii meHTp «Akagemusy , 2022. — 192c¢.

ISBN 978-5-4468-9259-4

OcHOBHbBIE 3J1eKTPOHHbIE H31aHUSA

Ab6nynnuna, K. P. Maremaruka: yueonuk g CI1O / K. P. AGaynnuna, P. I'. MyxamerauHoBa.
— Caparos: [IpodobpazoBanue, 2021. — 288 c. — ISBN 978-5-4488-0941-5. — Tekcr:
AJIEKTPOHHBIN // DIEKTPOHHBIN pecypc mudpoBoi odpazoBatenpHOM cpeast CI1O
PROFo06pasoBanue: [caiit]. — URL.: https://profspo.ru/books/99917

AnmnatoB, A. B. Marematuka: yueonuk qist CITO / A. B. AnnatoB. — 3-e u3a. — Capatos,
Mockaa : IIpodoOpazoBanue, Aii [Tu Ap Meaua, 2024. — 162 ¢. — ISBN 978-5-4488-1930-8,
978-5-4497-2811-1. — TeKcCT: 2JIEKTPOHHBIH // DNEKTPOHHBINA pecypc udpoBoit
obpazoBarensHol cpenbl CITO PROFoGpa3oBanue : [caiit]. — URL:
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3.2.4.

https://profspo.ru/books/138135 (marta obpamenus: 16.03.2026). — Pexxum goctymna: s
aBTOPU3HP. MOJIb30BATENECH

Adanacwes, C. I'. Maremaruka. [lIkonbHbII Kype: yaeoHOe mocodue mis CITIO / C. T
AdanacwseB. — CaparoB, Mocksa : [IpodobpazoBanue, Ait [1Tu Ap Menua, 2025. — 290 ¢. —
ISBN 978-5-4488-2634-4, 978-5-4497-4610-8. — TeKkcT: 2JIeKTpOHHBIH // DIEKTPOHHBIN
pecypc nudposoit oopazoBarensHoi cpenbl CIIO PROFo6pa3oBanue : [caiit]. — URL:
https://profspo.ru/books/153879 (nata obpamenus: 16.03.2026). — Pexxum gocryna: ajis
aBTOPHU3HP. MOJIb30BATENEH

Kopobeiinnkona, 1. FO. Matematuka. Teopus BeposiTHOcTel: yuebnoe mocodue mist CIT1O / U.
1O. KopobGeitaukoBa, I'. A. Tpy6enkas. — Capatos: [IpodoOpazosanune, 2021. — 154 ¢. —
ISBN 978-5-4488-0344-4. — TekcT: 37€KTPOHHBIN // DIEKTPOHHBIN pecypc nudpoBoii
obpasoarenbHoii cpeabl CIIO PROFo6pasoBanue: [caiit]. — URL:
https://profspo.ru/books/86073

MartgseeBa, T. A. Marematuka: yueonoe mocooue jis CITO / T. A. Marseesa, H. I'. Peikkona, JI. B.
IlleBenera ; mox penakuueii [{. B. Anexcanaposa. — 3-¢ uzn. — Caparos, ExatepunOypr :
[Mpodobpazosanue, Ypansckuii penepansublii yausepeutet, 2024. — 215 ¢. — ISBN 978-5-4488-
0397-0, 978-5-7996-2868-0. — TekcT: 3nMeKTPOHHBIH // DINEKTPOHHBIA pecypc UPPOBOM
obpasosatesbhoii cpeapl CITO PROFo6pa3osanue : [caiit]. — URL: https://profspo.ru/books/139555
(mata obpamenns: 16.03.2026). — Pexxum goctymna: ans apropusup. [lonp3oBareneit

3.2.3. JlonoJTHUTEIbHbIe HCTOYHHKHU

MartseeBa, T. A. Marematuka: yue6Hoe nocooue mist CIIO / T. A. Marseesa, H. I'. PrixkoBa,
JI. B. llleBeneBa; nox penakuueii /. B. Anekcanaposa. — 2-e uzn. — Caparos, ExatepunOypr
: [IpodoGpaszoBanue, Ypanbckuii ¢peaepanbHblii yauBepcutet, 2019. — 215 ¢. — ISBN 978-5-
4488-0397-0, 978-5-7996-2868-0. — TekcT: 31eKTpOHHBIN // DNEeKTPOHHBIN pecypc HUuppOoBOii
obpasoBarenbHoii cpeabl CIIO PROFo6pasoBanue: [caiit]. — URL:
https://profspo.ru/books/87821

UYepnsik, A. A. CnpaBounuk 1o marematuke / A. A. Yepnsik, XK. A. Uepasak. — Mocksa, Bomnorya :
Wndpa-Umxenepus, 2025. — 196 ¢. — ISBN 978-5-9729-2335-9. — Tekcr : 311eKTpOHHbIH //
DJeKTPOHHBIN pecypc nudpoBoii odpazoparenbHoi cpeabl CIIO PROFobpa3osanue : [caiit]. — URL:
https://profspo.ru/books/154595 (narta odpamenus: 16.03.2026). — Pexum mocrymna: st aBTOPU3UP.
10JIb30BaTENEH

HNHuTepHeT — pecypcesbi:

Bcepoccwuiickue nntepaer-onmmnuansl. - URL: https://online-olympiad.ru / (nara oopamienus:
12.07.2022). - TekcT: 37eKTPOHHBIIA.

Enunas xomrekius mudpoBbix o6pasoBaTenbHbIX pecypcos. - URL: http://school-
collection.edu.ru (mara oopamenus: 08.07.2022). - TekcT: 37EKTPOHHBIH.

HNudopmannonnas cucrema «EqmHOe 0OKHO JOCTyma K 00pa3oBaTelbHBIM pecypcamy. -

URL: http://window.edu.ru/ (mara o6pamenus: 02.07.2022). - Tekct: 37eKTPOHHBIH.
Hayunast snekrponnas 6ubnuorexa (H9B). - URL: http://www.elibrary.ru (mata oGpamienus:
12.07.2022). - TekcT: 37eKTPOHHBIIA.

Oobmepoccuiickuii Maremarndeckuii mopraa Math-Net.Ru http://www.mathnet.ru. - TekcT:

3JIEKTPOHHBIN
OTkpeIThIi KOJUTEK. MaTtemaruka. - URL: https://mathematics.ru / (nata oOpareHus:

08.06.2022). - TekcT: 2MeKTPOHHBIH.
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7. Tloropum maremaruky. - URL.: http://www.mathteachers.narod.ru / (gara obparienus:
12.07.2022). - TeKcT: 3JIeKTPOHHBIN.

8. CrnpaBOYHHK MO MaTeMaTHKE JJIs IMKOJIBHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (nara obparmienus: 12.07.2022). - TekcT:

AJIEKTPOHHBIN.

9. Cpenuss maremaTrueckas mHTepHeT mkoia. - URL: http://www.bymath.net/ (mara
obpamenust: 12.07.2022). - TekcT: 37IeKTPOHHBIH.

10. denepanbusblil mopran «Poccuiickoe odpasosanue». - URL: http://www.edu.ru/ (mata
obpamienus: 02.07.2022). - TekcT: 3ME€KTPOHHBIH.
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4. KOHTPO.1b U OLIEHKA PE3YJIbTATOB OCBOEHHUS OBIIIEOBPA3OBATEJBHOM JUCIHUILIAHBI

KoHTpomb 1 olleHKa pe3ysIbTaTOB OCBOEHUs 00111€00pa30BaTeIbHOM JUCIUIUIMHBI PACKPBIBAIOTCS Yepe3 TUCLMIIIIMHAPHbIE PE3YIbTAThI,
HarpaBJIeHHbIC Ha (popMuUpoOBaHHE OOIIMX U MPOPECCHOHATBHBIX KOMIIETEHIIHMIA 10 pa3/ieiaM U TeMaM CoJIepKaHusl yueOHOTo MaTepuana.

Oo6mas/npodeccuoHaabHAast
KOMIETEeHIHS

Pasznen/Tema

Tun oeHOYHbIX MEPONPUATHS

OK 01 Beidupathb cnoco0bl pemieHust
3a1a4 npodgeccuoHAILHOMI
JesATeTbHOCTH NPMMEHUTEbHO

K Pa3jJMYHbIM KOHTEKCTaM

P1,Temal.1,1.2,1.311-0/c5,1.4,1.5,1.6

P2, Tems1 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

P4, Temr14.1,4.2,4.3, 4.4

P 5, Temn1 5.1,5.2,5.3,5.4,5.5, 5.6 IT-o/c, 5.7

P 6, Tems! 6.1, 6.2, 6.3 I1-0/c, 6.4, 6.5, 6.6 I1-0o/c, 6.7

P7, 6Temr 7.1,7.2,7.3,74,75,7.6,7.7II-0/c,7.8,7.9,7.10, 7.11
P 8, Temrr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7, 8.8, 8.9, 8.10 IT-o/c,
8.11

P9, Temsr 9.1, 9.2, 9.3, 9.4, 9.5, 9.6, 9.7 IT-o/c, 9.8, 9.9, 9.10 II-
o/c,9.11,9.12, 9.13, 9.14, 9.15, 9.16, 9.17

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5 IT-o/c, 10.6

P11, Temsr 11.1,11.2,11.3, 11.4, 115

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

TectupoBanue YCTHBIM ompoc
MatemaTH4ecKuil TUKTaHT
WnnuBuayanbHas caMoCTOsITENbHAS paboTa
[IpencraBnenre pe3ynbTaToB MPAKTHUECKUX
pabot

3amuTa TBOpUECKUX paboT

3aHII/ITa WHANBUAYAJIBbHBIX IIPOCKTOB
KonrtponbHas pabota

BrinonHeHne 3K3aMeHAMOHHBIX 331aHUH

OK 02 Ucnosb30BaTh COBpeMEHHbIE
CpeACTBa MOMCKA, AHAIN3A U
WHTeprpeTanuu HHopManuu, u
HH(OPMALMOHHBIE

TeXHOJIOTHH /ISl BBITIOJTHEHUS 327124
npogeccHOHATBLHON /1esITeJIbHOCTH

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6

P 3, Temsr 3.1, 3.2, 3.3 [T-o/c, 3.4

P4, Temn14.1,4.2,4.3,4.4

P5, Temr1 5.1,5.2,5.3,5.4,5.5, 5.6 [I-0o/c, 5.7

P 6, Temn! 6.1, 6.2, 6.3 I1-0o/c, 6.4, 6.5, 6.6 I1-0/c, 6.7

P7 6Temr 7.1,7.2,7.3,74,75,7.6,7.7I1-0/c,7.8,7.9, 7.10, 7.11
P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7, 8.8, 8.9, 8.10 IT-o/c,
8.11

P9, Temsr 9.1, 9.2, 9.3, 9.4, 9.5, 9.6, 9.7 IT-o/c, 9.8, 9.9, 9.10 II-
o/c, 9.11, 9.12, 9.13, 9.14, 9.15, 9.16, 9.17

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5 I1-o/c, 10.6

P11, Temsr 11.1,11.2,11.3,11.4, 11.5

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

TectupoBanue Y CTHBIN onpoc
MaremMaTndecKui JUKTAHT
WunuBuayaneHas camocToaTenbHas paboTa
IIpencraBnenue pe3ynbTaToB MPAKTUYECKUX
pabot

3amuTa TBOpUECKUX paboT

3amuTa UHIUBUIYATbHBIX TPOCKTOB
Konrponbhas pabora

Brimonnenne sx3aMeHallMOHHBIX 3aJaHuN
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OK 03 IInannpoBaTts 1
peajn30BbIBATH COOCTBEHHOE
npogdeccuoHATbHOE M JTUYHOCTHOE
pa3sBuTHE, IPEeANPHHAMATEIbCKYIO
eATeJIbHOCTh B MPO(heCcCHOHATbHOMI
cepe, MCII0JIB30BATH 3HAHUS 110
(puHAHCOBOJ TPAMOTHOCTH B
Pa3JIMYHBIX )KU3HEHHBIX CUTYyalUAX

P1,Temal.l,1.2,1.31I-0/c,1.4,1.5,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.5I-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 [1-0o/c, 3.4

P4, Temr14.1,4.2,4.3,4.4

P5, Tems: 5.1, 5.2,5.3, 5.4, 5.5, 5.6 [1-o/c, 5.7

P 6, Temsr 6.1, 6.2, 6.3 II-0/c, 6.4, 6.5, 6.6 II-0o/c, 6.7

P7, Temr1 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 I1-0/c, 7.8,7.9, 7.10, 7.11
P8, Tems1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7, 8.8, 8.9, 8.10 IT-o/c,
8.11

P9, Tems 9.1, 9.2, 9.3, 9.4, 9.5, 9.6, 9.7 IT-0/c, 9.8, 9.9, 9.10 II-
o/c,9.11,9.12, 9.13, 9.14, 9.15, 9.16, 9.17

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5 I1-o/c, 10.6

P11, Temsr 11.1,11.2,11.3,11.4, 115

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

TectupoBanue Y CTHBIN onpoc
MaremMaTHn4ecKuii JUKTaHT
WunuBuayansHas caMoCTosTebHast paboTa
IIpencraBnenue pe3ynbTaToOB MPAKTUYECKUX
pabor

3ammTa TBOpUECKHX paboT

3amuTa UHIUBUYaTbHBIX TPOCKTOB
KontponbHas pabora

BrinonHenune 3x3aMeHallMOHHBIX 3aJaHUN

OK 04 O¢dexTuBHO
B3auMO/elicTBOBATH U padoTaTh B
KOJIJIEKTHBE U KOMaH/1e

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6

P2, Temsr 2.1,2.2,2.3,2.4, 2.5 I1-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 [T-0o/c, 3.4

P4, Temr14.1,4.2,4.3,4.4

P5, Temr1 5.1,5.2,5.3,5.4,5.5, 5.6 [T-o/c, 5.7

P 6, Tems! 6.1, 6.2, 6.3 I1-0/c, 6.4, 6.5, 6.6 T1-0/c, 6.7

P7 6Temm 7.1,7.2,7.3,74,75,7.6,7.711-0/c,7.8,7.9,7.10, 7.11
P 8, Temr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7, 8.8, 8.9, 8.10 IT-o/c,
8.11

P9, Temsr 9.1, 9.2, 9.3, 9.4, 9.5, 9.6, 9.7 IT-0/c, 9.8, 9.9, 9.10 II-
o/c,9.11,9.12, 9.13, 9.14, 9.15, 9.16, 9.17

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5 I1-o/c, 10.6

P11, Temsr 11.1,11.2,11.3,11.4, 11.5

P12, Temsr 12.1, 12,2, 12.3, 12.4, 12.5 IT-o/¢c, 12.6

TectupoBanue YCTHBIN onpoc
MareMaTHIeCKUN TUKTAHT
WHnauBuayanbHas caMoCTosATeIbHAsE paboTa
IIpencrasienue pe3ynbTaToB MPAKTUIECKUX
pabort

3ammra TBOpUECKHX paboT

3ammuTa UHIUBUYalTbHBIX TPOCKTOB
KonTponbnas pabora

BrlnonHeHHE PK3aMEHAMOHHBIX 3aJaHUI
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OK 05 OcymecTBJISITh YCTHYIO H
NHCbMEHHYI0 KOMMYHHKALIMIO HA
rocyaapCcTBEHHOM SI3bIKe
Poccuiickoii @exepannu ¢ yueTom
0co0eHHOCTell CONaJbHOIO U
KYJbTYPHOT'0 KOHTEKCTA

P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6

P4, Temr14.1,4.2,4.3,4.4

P 5, Temn 5.1, 5.2,5.3,5.4,5.5, 5.6 IT-o/c, 5.7

P 6, Tems! 6.1, 6.2, 6.3 I1-0/c, 6.4, 6.5, 6.6 I1-0/c, 6.7

P7, Tems 7.1,7.2,7.3,7.4,75,7.6,7.711-0/c,7.8,7.9,7.10,7.11
P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7, 8.8, 8.9, 8.10 IT-o/c,
8.11

P9 Tems 9.1,9.2,9.3,9.4, 9.5, 9.6, 9.7 IT-o/c, 9.8, 9.9, 9.10 II-
o/c,9.11,9.12, 9.13, 9.14, 9.15, 9.16, 9.17

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5 IT-o/c, 10.6

P11, Temsr 11.1,11.2,11.3,11.4,11.5

P12, Temsr 12.1,12.2,12.3,12.4, 12.5 I1-o/c, 12.6

TectupoBanue YCTHBIN onpoc
MareMaTuyecKuii AUKTAHT
WNuauBumyansHas caMOCTOSTENIbHAS padoTa
[IpencraBnenue pe3ynbTaToOB MIPAKTUICCKUX
pabor

3amura TBOpYeCKHX paboT

3amuTa HHIUBUAYAIBHBIX TIPOCKTOB
KonTtponsHas padota

BrmonHerne sK3aMeHaIMOHHBIX

3aaHuin

OK 06 IIposiBasITE rpaKIaHCKO-
NATPUOTHYECKYIO NMO3UIIUIO,
AeMOHCTPUPOBATH OCO3HAHHOE
1oBe/ieHle Ha OCHOBE
TPaAULIMOHHBIX 001eYe0BeYeCKUX
LeHHOCTeil, B TOM 4HcJie ¢ y4eTOM
rapMOHM3alMH MeKHALMOHAIBHBIX
U MEXKpeJIMTHO3HbIX OTHOLIeHH,
NMPUMEHATh CTAHAAPTHI
AHTHKOPPYNLUHMOHHOIO NOBEAEHMS

P1,Temal.1,1.2,1.31II-0/c, 1.4,1.5,1.6

P7 Temwn 7.1,7.2,7.3,7.4,75,7.6,7.711-0/c,7.8,7.9,7.10,7.11
P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7, 8.8, 8.9, 8.10 II-o/c,
8.11

P9, Temsr 9.1, 9.2, 9.3, 9.4, 9.5, 9.6, 9.7 IT-o/c, 9.8, 9.9, 9.10 II-
o/c,9.11,9.12, 9.13, 9.14, 9.15, 9.16, 9.17

P 10, Tems1 10.1, 10.2, 10.3, 10.4, 10.5 I1-o/c, 10.6

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

TectupoBanue YCTHBIH opoc
MartemaTHYeCKHH TUKTAHT
NnauBumyansHas caMOCTOSTENbHAS padoTa
[IpencraBneHue pe3ynbTaToOB MIPAKTUYECKUX
pabot

3amuTa TBOpUECKUX paboT

3amuTa HHAMBUIYATbHBIX IPOEKTOB
KonrtponbHas pabota

BrimoHeHne SK3aMeHAITHOHHBIX

3alaHuH

OK 07 CopaeiicTBOBATb COXpPAHECHHIO
OKpYy:Kawouei cpeasl,
pecypcocoepe:keHn 10, MPUMEHATH
3HAHUS 00 N3MEHEHNH KJIMMATa,
NPUHIMIBI 0epeKInBOro
NPOM3BOACTBA, 3¢ PeKTHBHO
AelCTBOBATH B Ype3BbIYANHBIX
CUTyaIUsIX

P1,Temal.1,1.2,1.311-0/c,1.4,1.5, 1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 [T-o/c, 3.4

P4, Temr14.1,4.2,4.3,4.4

P5, Temr1 5.1,5.2,5.3,5.4,5.5, 5.6 [I-0o/c, 5.7

P 6, Tems! 6.1, 6.2, 6.3 I1-o/c, 6.4, 6.5, 6.6 I1-0o/c, 6.7

P7, 6Temr 7.1,7.2,7.3,74,75,7.6,7.7I1-0/c,7.8,7.9, 7.10, 7.11
P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7, 8.8, 8.9, 8.10 IT-o/c,
8.11

P9, Temsr 9.1, 9.2, 9.3, 9.4, 9.5, 9.6, 9.7 IT-o/c, 9.8, 9.9, 9.10 II-
o/c, 9.11, 9.12, 9.13, 9.14, 9.15, 9.16, 9.17

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5 IT-o/c, 10.6

P11, Temsr 11.1,11.2,11.3,11.4,11.5

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

TectupoBanue Y CTHBIN onpoc
MartemMaTHYeCKHH TUKTAHT
WNuauBuayanbHas caMOCTOSTENIbHAS paboTa
[IpencraBnenue pe3ynbTaToOB MPAKTUYECKUX
pabot

3ammTa TBOpUECKHX paboT

3ammra UHIUBUYAbHBIX TPOECKTOB
KonTponbsHas pabora

BrmosHeHNe SK3aMeHAIMOHHBIX 3aJaHUN

IIK 2.1. IlpoekTHpoBaTh,
pa3paéaTbIBaTh M OTJIAKUBATH
NMPOrpaMMHBbIH KO MOAYJIei

P 1, Tema 1.3 IT-o/c,
P 2, Temsr 2.5 IT-o/c,
P 3, Temsr 3.3 IT-o/c

[IpencraBneHue pe3ynbTaTOB MPAKTHICCKUX
pabor
YcTHBIN onpoc
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yNpaBJASOIIHX MPOrpaMM
IIK 2.4. TectupoBath "
BepUHPUIHMPOBATH BHIMYCKH
YHOPABJSHOIINX MPOTPaMM.

P 5, Tems! 5.6 IT-o/c,

P 6, Temsr 6.3 IT-o/c, 6.6 IT-o/c,
P 7, Temsr 7.7 IT-o/c

P9, Temsr 9.7 IT-o/c, 9.10 IT-o/c,
P 10, Temsr 10.5 IT-o/c,

P 12, Temnr 12.2 I1-o/c,

P 13, Temnr 13.3, 13.6 I1-o/c,

P 14, Temsr 14.5 I1-o/c, 12.6

BrmmonHeHne SK3aMeHAIIMOHHBIX 3aJaHIHA
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