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1. llosgicHUTEBLHAA 3aIIUCKA

[Iporpamma o6mieoOpazoBaTenbHONH Yy4eOHON TUCHUIUIMHBI «MareMaTuka» TMpeaHa3HaueHa s
U3Y4YCHHUS MaTEeMaTHUKd B MPO(ecCHOHAIbHBIX 00pa30oBaTeNbHBIX OpraHU3alMsIX, PEATU3YIOLINX
o0pa3oBaTeNpHyI0 MPOTpaMMy CpelHero ooOmero oOpa3oBaHusl B MpeAeiiax OCBOCHHS OCHOBHOMU
npodeccuonanbHON oOpaszoBarenbHol mporpammbel CITO (OINIOIT CIIO) nHa 6a3e OCHOBHOTO OOIIEro
00pa3oBaHMs IIPH MOJTOTOBKE CHEIMATIMCTOB CPETHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuii I'OC cpeaHero odmero oopa3oBaHus, MPEIBIBIIEMBIX K
CTPYKTYpE, COJEPKAHUIO M PE3yJIbTaTaM OCBOCHHUS YU€OHON NUCHUIUTMHBI « MaTeMaTuka», B COOTBETCTBUU
¢ PexomenpauusiMu mo opraHuszaiiil MOJY4YeHHs! CpelHero oodiero oOpa3zoBaHHs B Ipeleiax OCBOCHUS
00pa3oBaTENbHBIX MPOrPaMM CPEIHEro MpoQecCHOHATHLHOrO 00pa3oBaHMs Ha 0a3e OCHOBHOTO OOIIETo
oOpazoBanusi ¢ yderoMm IIpumepHOil OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl CpPEOHEro OOILIEero
o0pa3oBaHusl, yTBep:KIeHHOH COBETOM IO OIICHKE COJIEPKAHUS U Ka4eCTBa MPUMEPHBIX pabouux MmporpamMm
00111e00pa30BaTEIHLHOrO U COIUATBHO-TYMAHUTAPHOTO IIUKJIOB CPEeIHEro MpodeccuoHanbHOro 00pa3oBaHUs
(mpotokon Ne 14 ot «30» Hos6pst 2022 1., MockBa HPITO 2022)

[Tporpamma MOKET HCIOIB30BATHCS IPYTUMHU MPOGECCHOHAIBHBIMUA 00pa30BaTEIbHBIMUA OpPraHU3aHIMHU,
peau3yonmMMi  00pa30BaTeNbHYI0 MPOTrpaMMy CpeAHero oOmiero oOpa3oBaHUS B IpeeNax OCBOCHHUS
OCHOBHOH mpodeccronanpHoii  oOpa3oBarenbHoii mporpamMbl CIIO Ha 0a3e OCHOBHOTO OOMIETO
o0pa3oBaHMs; MPOTrpaMMbl OJATOTOBKHU crieranuctos cpeanero 3seHa (I1IICC3).

2. O01masi xapakTepucTHKA Y4e0OHOM JUCUUILIMHBI «MaTemaTuka»

Marematuka sBisercs (yHIaMeHTalIbHOM 0011e00pa3oBaTeabHON TUCIMIUIMHON €O
CIIO’KUBIIMMCSI yCTOWYHBBIM COIEPIKaHUEM U OOIIMMHU TPEOOBAHUSIMU K TIOJTOTOBKE 00YYArOIINXCAL.
OO0u1me 1eny u3ydyeHust MaTeMaTUKU TPAJAULIMOHHO PEATM3YIOTCS B UETHIPEX HANPaBICHUIX:
1) obmiee npeacTaBieHUE 00 UAECTX U METOJaX MAaTEeMAaTHKU;
2) MHTEJUIEKTyalbHOE Pa3BUTHE;
3) oBianeHre HEOOXOAUMBIMUA KOHKPETHBIMHU 3HAHUSMHU H YMEHUSIMH,
4) BocniuTaTeabHOE BO3JCHCTBUE.
Marematuka siBisieTcs IpopuiIbHON yueOHOM TUCITUTUIMHOM.
N3yueHre MaTeMaTHKU Kak IpoQiIbHON 00111e00pa30BaTeibHON yueOHOM JUCIUIUINHBL,
yUUTHIBaroIeH crenuuky ocBauBaeMbIX Kypcantamu crienuanbHocTi CI1O, obecrieunBaetcs:
e BHIOOPOM PA3IUYHBIX MOAXOI0B K BBEIEHUIO OCHOBHBIX IMOHATHH;
e (opMHUpOBaHMEM CHCTEMbI Y4eOHBIX 3aJaHui, oOecreunBaroUMX 3((HEKTUBHOE OCYIIECTBICHUE
BbIOPAHHBIX 11E€JIEBBIX YCTAHOBOK;
e oOoraimieHueM CIeKTpa CTHJIed y4eOHOM MAedTeIbHOCTH 3a CYeT COIVIACOBAaHUS C BeIyIUMU
JeSITeTbHOCTHBIMH XapaKTePUCTHKAMH BEIOPAHHOW CTIIEIHATBHOCTH.
[TpoduibHas cocTaBisIoNIas OTpakaeTcs B TPEOOBAHUAX K MOJOTOBKE 00yJaroImuXcs
B YaCTHU:
e oOmiel cUCTeMBbl 3HAHUH: COJepKaTeNbHbIe MPUMEPHl HCIONb30BaHUS MaTeMaTHYeCKUX UAeH U
METOIOB B MPO(eCCHOHATBLHOM 1 TeNbHOCTH;
® yMEHHMIl: pa3nuyne B ypoBHE TPEOOBAHUMN K CIOKHOCTH MPUMEHSIEMBIX aJITOPUTMOB;
® MPAKTUYECKOTO HCIOJIIb30BAHUS NMPUOOPETEHHBIX 3HAHUNW UM YMEHUN: WHAUBUAYAIBHOTO y4eOHOIO
OIbITA B TIOCTPOCHUU MaTEMaTUYECKUX MOJIENEeH, BBIMOJIHEHUH UCCIIE0BATENLCKUX TPOSKTOB.
Taxum oOpazom, peanuzanus coepkaHus yueOHON AUCIUIIIIMHBI OPUEHTHPYET Ha
MPUOPUTETHYIO POJIb MPOLIECCYANbHBIX XapaKTEPUCTUK yueOHOM paboThl, 3aBUCSIINX OT
npoduiast MpodecCHOHATBHOTO 00pa3oBaHMs, TOJYYCHHS OIbITAa HWCIOJB30BAHUS MaTEMaTUKH B
COZIepKATENBHBIX M MPOPECCHOHATHLHO 3HAYMMBIX CHUTYAIUSX MO CPAaBHEHHIO ¢ (OpMabHO-YPOBHEBBIMU
pe3yIbTaTUBHBIMU XapaKTEPUCTUKAMU O0y4EHUSI.
Copneprxanue yueOHOH AUCIUITUHBI Pa3pab0TaHO B COOTBETCTBHH C OCHOBHBIMHU COZEP)KATEIbHBIMU
JMHUAMU O0y4YEeHUs MaTeMaTHKe:
e anreOpanyeckas JUHHS, BKIIOYAIOIasi CHCTEMaTH3aIUIO CBEICHHUN O YHCIIax; U3-



y4eHHE HOBBIX M 0000IIeHNEe paHee N3YUYCHHBIX Orepaluil (BO3BEICHNE B CTEIICHbD,
U3BJICUEHUE KOPHS, JIorapu()MUpOBaHUE, CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC U
oOpaTHble K HHUM); W3yY€HHE HOBBIX BHJOB YHCIOBBIX BBIpQXEHUH H (POpMyN; COBEpIICHCTBOBAaHHE
IIPAKTUYECKUX HaBBIKOB U BBIYACIUTEIBHON KYJIbTYPBI, PACHLIMPEHHE
U COBEPILECHCTBOBAHHE AJIre€OpayuecKoro amnmnapara, copMHUpPOBaHHOTO B OCHOBHOM
LIKOJIE, M €0 MPUMEHEHHE K PEIICHUI0 MaTEMaTUYECKUX U NPUKIIAJHBIX 33124,
® TEOPETUKO-(PYHKIMOHAIbHAS JIMHUS, BKIIOYAIONIAs CUCTEMATU3AIUIO M paclIipeHue
CBEeEHUI 0 PYHKIUAX, COBEPLUICHCTBOBAHHUE I'PaUUECKUX YMEHUI; 3HAKOMCTBO C
OCHOBHBIMM HJESIMHU M METOJaMHM MaTeMaTHYeCKOro aHajliu3a B 00beMe, MO3BOJISIOIIEM HCCIelI0BaTh
3JIEMEHTapHbIe (PYHKIIUH U PelIaTh MPOCTEHIINE TeOMETPUIECKHUE,
¢bu3nyeckue 1 Ipyrue NpuKiagHble 3a1a4H;
® JIMHUA ypaBHCHI/Iﬁ U HCPABCHCTB, OCHOBAHHAA HA IMOCTPOCHUHU M HCCIICAOBAHUN MATCMATUUCCKHX
MoOJIeNIel, TepeceKaromascs ¢ anredpanueckol M TEOPeTHUKO-(QYHKIMOHAIBHOW JUHHUSAMUA U
BKJIIOYAIOIIAsl Pa3BUTHE, U COBEPUICHCTBOBAHMWE TEXHMKH anreOpanyeckux NpeoOpa3oBaHUM Ui
pelleHns ypaBHEHUH, HEPABEHCTB M cUcTeM; (POPMUPOBAHUE CIIOCOOHOCTH CTPOUTH U HCCIIEA0BATh
IIPOCTENIINE MATEMAaTUYECKUE MOJEIM IPU PEUICHMM NPUKIAIHBIX 3a7ad, 3a1ad U3 CMEXHBIX U
CIICHUAJIBHBIX TUCHUIIIINH,
® TreoMeTpHuEecKas JIMHUSA, BKIIOYAOLIasi HarJIAJHble IPEACTaBICHUs O IPOCTPAHCTBEHHBIX (Urypax U
U3yuyeHHe HMX CBOMCTB, (hOPMUpPOBAHME M Pa3BUTHE MPOCTPAHCTBEHHOI'O BOOOpPAXEHUS, Pa3BUTHE
CIIOCOOOB T€OMETPHUECKUX U3MEPEHUH, KOOPAMHATHOTO
1 BEKTOPHOT'O METOZOB JUIsl PEIICHNS MaTEMaTUUECKHUX U MPUKIIAJAHbBIX 3a/1a4;
® CTOXacTUYecKas JIMHMS, OCHOBaHHAas Ha Pa3BUTUU KOMOMHATOPHBIX YMEHHUH, IMpPEICTaBICHUH O
BEPOSATHOCTHO-CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX OKPYXKAIOIIEro MUpa

3. CTpyKTypa U coepkaHue y4eOHOM TMCIUTITHHBI
3.1 MecTo AucHMILIMHBI B CTPYKTYpe o0pa3oBaTtenbHol nporpammsel CIIO

OOmeobpa3zoBarenbHas — aucuumianHa — «MaremaTukay — gBIsSeTcsl  00sS3aTeNIbHOW  4acTbio
0011e00pa3oBaTelbHOTO  IUKJIa 00pa3oBaTelbHOW TporpamMmbel B cootrBeTcTBUU ¢ DI'OC  mo
CIEeLUATBHOCTSM:

25.02.03. «TexHuyeckasi JIKCIUIyaTauMs 3JEeKTPU(PUUMPOBAHHBIX W MHJIOTAKHO-
HABUTALMOHHBIX KOMILJIEKCOB)»

3.2. llesin ocBOeHUs1 y4eOHOM qucHUIIMHBI « MaTemMaTuKa»:

OcBoeHne cojepkaHuss y4eOHOM mucHuIuiMHel «MaremaTuka» 00ecleunBaeT JOCTHKCHHE
KypCaHTaMH CIIEAYIOIINX IIETICH:
JINYHOCTHBIX
¢ chopMHpPOBAaHHOCTH MPEACTABICHUN O MaTEMaTHKE KaK YHUBEPCATbHOM SI3BIKE
HAYKH, CpE€ACTBE MOJCIIUPOBAHUA SIBJIEHUU U MpOoIeCCOB, UACAX U METOAAX MATEMATUKU,
e [OHUMaHHE 3HAUMMOCTH MAaTEMAaTHKH JJIsl HAyYHO-TEXHHUUECKOTO Mporpecca,
c(hOpMHUPOBAHHOCTH OTHOIIEHUS K MAaTEMAaTHUKE KaK K 4YacTh 00IIeueIoBeuecKoi
KYJBTYPBI U€EPE3 3HAKOMCTBO C I/ICTOpI/IefI Pa3sBUTHA MaTEMATUKU, BBOHIOHHefI
MaTeMaTHYECKUX UJICH;
® pa3sBUTUC JIOTHUYCCKOroO MBINIJICHUA, IMPOCTPAHCTBECHHOI'O B006pa)1(eHI/I$I, aHFOpI/ITMquCKOﬁ
KYJIbTYpPbl, KPHTUYHOCTH MBILIUIEHUS Ha YPOBHE, HEOOXOIUMOM JUJIst
Oymy1iei npodecCHOHATBHON ASSITENFHOCTH, IS IPOJAOKEHUsT 00pa30BaHUs U
caMm000pa3oBaHus,
° OBJIAAICHUC MATCMATUYCCKMMU 3HAHUSAMHU U YMCHUAMU, H€06XO,Z[I/IMBIMI/I B HOBCGI[HCBHOﬁ KH3HU,
A1 OCBOCHUA CMCKHBIX CCTCCTBCHHO-HAYYHBIX AUCHUIUIMH W OUCHHUIUIAH HpO(l)CCCI/IOHaHLHOFO



[UKJIa, A7 MOJydyeHus oO0pa3oBaHMs B OOJIACTSIX, HE TPEOYIOIMX YIIIyOJEHHONH MaTeMaTH4ecKOou
IOJITOTOBKH;

® TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YKCJIE CaMOOOPa30BAHMIO,

Ha TMPOTSHKEHUW BCEH JKU3HM, CO3HATEIHLHOE OTHOIICHWE K HENMPEPHIBHOMY OOPAa30BAHHIO KAK YCIOBHUIO
yCHEnTHOH Mpo¢deCCHOHANBHOM U 00IIECTBEHHOM IEATeILHOCTH;

® TOTOBHOCTH U CHOCOOHOCTH K CAMOCTOSITEIIbHON TBOPUECKOM M OTBETCTBEHHOMN ACSITEILHOCTH;

® TOTOBHOCTh K KOJUICKTUBHOW pabOTe, COTPYIHHYECTBY CO CBEPCTHUKAMU B 00Opa30BATEILHOM,
OOIIECTBEHHO TOJIE3HOM, yueOHO-MCCIIeIOBATEILCKOM, IPOSKTHON U IPYTUX BHJAX JIESATEIHHOCTH,

® OTHOIIEHUE K MPOPECCHOHATHHON JEATEILHOCTH KaK BO3MOXXHOCTH yYacTHs B PEIICHUM JIMYHBIX,
OOIIECTBEHHBIX, TOCYIAPCTBECHHBIX, OOIIEHAIIMOHATBHBIX MPOOIEM; METAPEAMETHBIX;

® YMEHHE CaMOCTOSTEIBHO OMPEACIATH IEJIN AEATETbHOCTH U COCTABIIATH IIJIaHBI

NESATEILHOCTH; CaMOCTOSITEIbBHO OCYIIECTBIIATh, KOHTPOJIUPOBATH W KOPPEKTHUPOBATh JCATEIHHOCTD;
HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI IS JJOCTHUKCHHUS
MMOCTABJICHHBIX 1EJICH M peaTu3alyy IUIaHOB e TEIbHOCTH; BRIOUPATh YCIICIIIHBIE
CTPATETHH B Pa3IMYHBIX CUTYaIUAX;
® yMEHHE NMPOJYKTUBHO OOIIATHCS M B3aUMOICHCTBOBATH B MPOIIECCE COBMECTHOU
NEeSTeNbHOCTH, YYUTHIBATh MO3UIMH JAPYIrUX YYaCTHUKOB JIEATEIbHOCTH, J(PQPEKTUBHO pa3peuiarh
KOH(JINKTHI,
e BIAJCHHE HaBBIKAMU MO3HABATENIbHOM, yueOHO-UCCIEeI0BATENLCKON M MPOSKTHOU
NEeATEIbHOCTH, HABBIKAMH Pa3pelIeHus IPo0IeM; ClIOCOOHOCTh M TOTOBHOCTD K
CaMOCTOSITEITLHOMY TTOMCKY METOJIOB PEIICHHSI MPAKTUICCKUX 3a]1a4, TPUMECHECHUIO
Pa3IMYHBIX METO/OB ITO3HAHUS;
® TOTOBHOCTH M CITOCOOHOCTH K CAMOCTOSITEIIbHON HH(POPMAIIMOHHO-TTO3HABATEIHHON
NeSTEILHOCTH, BKIIOYas YMCHHE OPUEHTHPOBATHCS B PA3IMUHBIX MCTOYHHUKAX HH(OPMAIMH, KPUTHUECKU
OLICHUBATh U UHTEPIIPETUPOBATHh UH(DOPMALIHIO, TTOJIYIaEMYIO U3 PA3TMYHBIX HICTOYHHKOB;
® BIIAQJICHHE S3BIKOBBIMHU CPEACTBAMH: YMEHHE SICHO, JIOTUYHO U TOYHO M3JIarath
CBOIO TOYKY 3pEHUs, UCTIOIH30BaTh a/ICKBATHBIC SI3LIKOBBIC CPEJICTRA;

e BIAJCHHE HaBBIKAMHM TO3HABATENHLHON pedreKcHyd Kak OCO3HAHUS COBEpIIAeMbIX ICHCTBHHA H
MBICITUTEIIBHBIX TPOIECCOB, MX PE3yIbTaTOB M OCHOBAHWM, TPAHMI] CBOCTO 3HAHWUS M HE3HAHUS,
HOBBIX TI03HABATEILHBIX 33724 U CPEACTB JUUIS MX JOCTHKCHHUS,

® I[IeJICYCTPEMIICHHOCTh B MOMCKAX W MPUHATUHU PEUICHHUH, COOOPa3UTENbHOCTD U

WHTYWINS, Pa3BUTOCTH IMPOCTPAHCTBEHHBIX IMPEJICTABICHHUI, CIIOCOOHOCTh BOCHPHHHMATH KpacoTy H
TapMOHHIO MHPA;
NMpeIMeTHBIX
¢ chopMHpPOBAaHHOCTH MPECTABICHUN O MaTeMaTHKE KaK YaCTH MUPOBOU KYJIbTYpPbI
Y MECTa MaTeMaTHKH B COBPEMEHHOW IMBUIN3AINH, CTIOCO0AX OMUCAHUS SIBICHUN
peaIbHOTO MHUpa Ha MATEeMAaTHICCKOM SI3BIKE;

e chopMHpOBAaHHOCT,  TPEACTABICHWH O  MaTEMAaTHUECKUX  TOHATUSAX  KaK  BaKHEUIIHX
MaTEeMaTHYECKUX MOJIEISAX, MO3BOJIAIONIMX OMHUCHIBATh U M3ydaTh pa3HbIe MPOIECCHl M SBICHUS;
MTOHMMAHHUE BO3MOKHOCTH aKCHOMATHIECKOTO IMMOCTPOCHHSI MATEMaTHICCKUX TCOPHUH;

e BIAJCHHE METOJIaMHU J0Ka3aTelbCTB U AITOPUTMOB PEIICHUS, YMEHHUE MX MPHUMEHSTh, TPOBOAUTH
JIOKa3aTENbHBIE PACCYKACHHS B XO/I€ PEIICHUS 3aa4;

e BIIAQJICHWEC CTAHJAAPTHBIMH ITPHEMAMH PEIICHUS PAIIMOHAIBHBIX U UPPAIlHOHATBHBIX,

MMOKAa3aTeIbHBIX, CTENICHHBIX, TPUTOHOMETPHYSCKUX YPaBHECHUH M HEPABEHCTB, MX CHUCTEM; MCIIOIb30BAHHE
TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM, B TOM YHCIIE IS MOKMCKA MYTH PEIICHUS U WILIIOCTPALUU PEIICHUS
YpPaBHEHU U HEPABEHCTB;

¢ chopMHpPOBAaHHOCTH MIPEACTABICHUN 00 OCHOBHBIX MOHATUSX MAaTEMaTHYECKOTO

aHallM3a W WX CBOMCTBaX, BIAJCHHE YMEHHEM XapaKTepH30BaTh MOBEAEHUE (YHKIUH, HCIIOIH30BAHHE
MTOJTYYCHHBIX 3HAHUH JIJT ONTUCAHUS U aHAJIN3a PEATbHBIX 3aBUCUMOCTEH;

® BIAJCHHEC OCHOBHBIMHU MOHATHUSMH O TUIOCKUX M MPOCTPAHCTBEHHBIX M€OMETPHUECKUX (UTYpPAX, UX

OCHOBHBIX CBOMCTBAX;



e c(hOpMHUPOBAHHOCTh YMEHUS PACIlO3HABATH T€OMETPUYECKUE (PUTYpHI HA YEpTEeKax, MOACISAX H B
peaIbHOM MUPE; MPUMEHEHUE U3YUYEHHBIX CBOMCTB T€OMETpUIECKUX QUTyp U GOpMYIT AJsl pemieHus
reOMEeTPUYECKUX 3aa4 U 33/1a4 C MPAKTUYECKUM COJEPKAaHUEM;

e chopMHEpOBAaHHOCTH MPECTABICHUN O MPOIIECCaX U SIBICHUSX, UMCIOIINX BEPOSITHOCTHBIN XapakTep,
CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B peaJbHOM MUDE,

OCHOBHBIX MOHSTHIX 3JE€MEHTApHONW TEOPUU BEPOSITHOCTEH; YMEHUN HAXOIUTh U OLICHUBATh BEPOSTHOCTU
HACTYIUJICHHS COOBITHIA B MPOCTEHIIINX MPAKTUICCKUX CHTYAIMSIX ¥ OCHOBHBIC XaPaKTEPUCTUKH CITYIAHBIX
BEJIMYUH;

® BJIQJICHHE HABBIKAMU UCIIOJIb30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOTPAMM IMPU

pelieHuu 3a1ay.

[IpenMeTHbIe pe3yabTaThl OCBOCHMS y4eOHOW MUCHHUIUIMHBI «MaTreMaTukay YTOUYHSIOTCA B pabodmx
mporpamMMax Ha ocHoBe [IpuMepHO OCHOBHOW 00pa30oBaTENbHON MTPOrpaMMbl CPETHETO OOIIETo
oOpazoBanus ¢ yu€ToM npoduiis mpodeccCuoHaIbHOT0 00pa3oBaHus, ocBauBaeMoi mpodeccuu INITKPC nmun
cnenuansHoctu [MIICC3.



3.3. O0beM JUCUUILIMHBI M BHABI Y4eOHOI padoTh

Bun yueOHo# padoThI

ba3oBblii ypoBeHb

O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl JUCHHUILINHBI

232
1. OcHoBHOE conepxaHue 232
BT. 4.
TeopeTuiecKkoe o0ydeHue 92
MPaAKTUYECKUE 3aHATUSA 140
2. lIpodeccuonaibHO OPHEHTHPOBAHHOE CO/Iep:kaHMe (coep:KaHne
MPUKJIAJTHOT0 MOYJIsA)
BT. 4.
TEOPETUUECKOe 00yUueHue 6
MPAKTUYECKHUE 3aHITUS 2

IIpome:xxyTouHasi arTecTanus (IK3aMeH)




4. IlnanupyemMble pe3yJbTaThl 0CBOCHHS 001e00pa3oBaTebHOMH JUCHUIVIMHBI B c00TBeTcTBHH ¢ @PI'OC CIIO u Ha ocHoBe ®I'OC COO

O01mme KOMIEeTEHIINHT

IInanupyemslie pe3yJbTaThl 00yUeHHUs

Oo6mme!

JMcuunIMHapHbIe?

OK 01. Beibupats cioco0sl
[peuieHus 3a1a4
npodeccuoHaIbHON

e TeIbHOCTH IIPUMEHUTEIBHO
K pa3JInYHBIM KOHTEKCTaM

- TOTOBHOCTb K OCO3HAaHUEC NI CHHOCTH

pyay,
MacTepcTBa, TPYIOII00ue;

- T'OTOBHOCTDH K aKTHUBHOH JACATCIIbHOCTH
TEXHOJIOTHYSCKOM M COIIHAIILHOM HaIIpaBJICHHOCTH,
CII0COOHOCTD HHUIOUHUPOBATD, IJIAaHUPOBATb H
CAMOCTOATCIIBHO BBIITOJIHATD TaKYIO ICATCIIbHOCTD,

- MHTEpEC K pa3iMyHbIM cdepaM MpoQecCHOHATHHON

NeATEIbHOCTH,
OBnaneHue YHUBEpCaAIbHBIMHU y4eOHBIMY
[T03HABATEIbHBIMU JICHCTBUAMMU:

a) 0a30BbI€ JIOTHYECKHE ﬂeﬁCTBHH:

- CAMOCTOATCIBHO (I)OpMy'J'II/IpOBaTL " aKTYaJIMU3UPOBATH
HpO6HCMy, paccMaTpuBaTh €€ BCCCTOPOHHC,

- YCTaHaBJIUBATb CymeCTBeHHLIﬁ IpU3HaK  HJIH

OCHOBaHUSl JUISl CpaBHEHMs, KJIacCU(PUKAUUU U

0000IICHHS;
- OompeneNaTh  IeNd

MapaMETPhl U KPUTCPHUU UX JOCTUIKCHUA

NESATCIIbHOCTH,  33J1aBaTh
- BBISBIATH 3aKOHOMEPHOCTH U TPOTHUBOPEUYHUs B
[paccMaTpUBaeMbIX SIBICHUSX;

- BHOCUTH KOPPEKTHBBI B JESITEIbHOCTb, OILIEHUBATH
COOTBETCTBUE PE3YNIbTATOB IIENSIM, OIICHUBATh PHUCKU
[OCIIEACTBHI IeATETHbHOCTH;

- pa3BUBaTh KPEATHBHOE MBIINUICHHE IPU PEIICHUN
PKU3HEHHBIX TIPOOIIEM

-BJIaJICTh MCTOJaMH OOKa3aTCJIbCTB, AJTIOpUTMaMU PCHICHUA 3adad,

yMeHue (HOpMyIHpOBATh OIpPEACIICHUS, AKCHOMBI U TEOPEMBI,
NPUMEHATh WX, MPOBOAUTH IOKa3aTeJbHBIE PACCY)KICHUS B XOHE
penIeHus 3a1ay;

- YMETh OIEPUPOBATH MOHATUSAMHU: CTEIICHb YHUCIA, JIOTapU(PM YHCIIa;
YMEHHE BBINOJMHATH BBIUMCICHUE 3HAYCHWH M TNpeoOpa3oBaHMSA
BHIDQKEHUI CO CTEMEHsSAMH U Jorapugmamu, mnpeoOpa3oBaHus]
TPOOHO-PAIIMOHATIEHBIX BHIPAKCHHUI;

- YMETh ONEPUPOBATh MOHATHAMHU: pallOHAIbHBIC, UPPAIMOHATIBHBIE,
MoKa3aTesbHbIC, CTETICHHBIE, JorapupMHUECKueE,
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, HX CUCTEMBI;

- YMETh OIEpUPOBATH MOHATHAMU: (QYHKIIHS, HEIPEPhIBHAS (YHKITHSL,
MpPOM3BOAHAS, IEPBOOOpa3Hasi,

HAaXOAUTh TIPOU3BOJHBIC

OTIpENICIEHHbIH HMHTErpaj; yMETh
AJIEMEHTAPHBIX  (QYHKIMHA, HCIOIB3YS
CIIpaBOYHBIE MaTepUajbl; HCCIENOBaTh B MPOCTEHIIMX CIydasx
(YHKIIMM HA MOHOTOHHOCTb, HaXOJUTh HAaUOOJbIINE U HAUMEHbIIINE
GyHKIU; rpaduxu
MICIIOJIb30BAaHUEM armapaTa MaTeMaTU4YeCKOro aHajiu3a; IMPUMEHSTh

BHAYCHUA CTPOUTH MHOI'OYJICHOB C
IIPONU3BOJHYIO IIPU PCIICHUH 3a4a4 Ha ABHKXCHUC, pCUIATh ITPAKTHUKO-
OpPUCHTHUPOBAHHBIC 3a/1a41 HA HanOOJIbIINE ¥ HAUMEHbBIIIHE 3HA4YCHUA,
Ha HAXOXKACHUC IIYTHU, CKOPOCTHU U YCKOPCHUA,

YMETb ONEPUPOBATH

HNOHATHSAMM: pallMOHaNbHas  (QYyHKLUA,
nmokaszarenbHas (YHKIMSA, CTeneHHas (QyHKIMs, Jorapudmuyeckas
(byHKIUS, TpUroHOMeTpuyeckue (YHKIUU, oOpaTHble (QYHKIUY;

YMEHHE CTpPOUTh TpaduKU H3YYEHHbIX (YHKUUN, MCIOIb30BATh

0) 0a30BBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

rpaduKu TPU U3yYE€HUU TPOILIECCOB M 3aBHCHMOCTEH, TIPU PEIICHUH

1 YKa3bIBaOTCA IMYHOCTHbIE M MeTanpeaMeTHble pesyabTaTtbl 3 PrOC COO (B nocnegHel pegakumm ot 12.08.2022) 8 otrnaronbHol dopme, popmmpyembie oblieobpasosaTesibHOM

ANCUUNANHON

2 IncupnamHapHble (npeameTHbIe) pe3y/ibTaTbl YKa3blBaloTCA B COOTBETCTBMM C UX NOMHbIM nepeyHem 8o ®TOC COO (8 nocneaHeit pedakumm ot 12.08.2022



- BIIQJIETh HaBBIKAMHU Yy4eOHO-MCCIICIOBATEILCKON |

HpOGKTHOfI JACATCIIbBHOCTH, HABbIKAMU PaA3PCIHICHU]

pooem;

BBISBJIIATD MPUYUHHO-CJIICACTBCHHLIC CBA3HU Hu

AKTYaJIMU3UPOBATh 3a/av4y, BbIABUI'dATb THUIOTE3Y CC
[PCIICHUA, HAXOOUTb ApTYMCHTBLI JIS OOKAa3aTCIbCTBA

CBOMX YTBEpPKICHHI, 3a/1aBaTh MapaMeTPbl U KPUTEPUH

[PCIICHUA,
- AHAJIM3UPOBATDH ITOJYYCHHBIC B XOAC PCIICHUA 3ada4H
IPE3YJIbTATHhI, KPUTHYCCKH OLICHUBAThb ux

[TOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX|
YCIIOBUSIX;

-- YMEThb IE€PEHOCUTHh 3HAHUS B MO3HABATEIBHYIO H
[MPAKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH,

YMCTb 3HaHUA u3

[MpeAMETHBIX 00J1acTeH;

UHTETPUPOBATh pa3HbIX
- BBIBUIaTb HOBBIE WJEH, NpELIararb OPUTrHHAIbHBIC
[TOAXObl U PELICHUS;

11 CHOCOOHOCTH MX MCMOJIb30BaHUS B IIO3HABATEIbHON 1
COLIMAJIBHOM ITPAKTHUKE

3ajad U3 APYrux y4eOHBIX MPEAMETOB U 3aJad U3 peajbHOU KU3HU;
BbIpaXKaTh POpPMYJIaMHU 3aBUCUMOCTH MEXIY BEIMYUHAMU;

- YMETh peuiaTh TEKCTOBBIC 33aJa4M Pa3HbIX TUIIOB (B TOM YHCJIE HA
[TPOLICHTHI, TOJIM U YacCTH, Ha ABWKCHHE, pabOTy, CTOMMOCTh TOBAPOB
1 yCIyr, HaJOTH, 3aJa4yd U3 O00JIaCTU YIMpaBIICHUS JUYHBIMH U
CeMEiHBIMU (pHHAHCAMH); COCTABIIATH BBIPAKCHHS, YPABHCHUS,
HEPaBEHCTBA M KX CHUCTEMbI IO YCIOBHUIO 3aJadyM, HCCIEA0BATh
MOJIy4EHHOE PEIlIeHre U OLIEHUBATh MPaBIONOJ00HOCTb PE3YIbTATOB;
YMETh OINEpPUpPOBaTh MOHATHSAMH: CpelHee apu@meTHyecKoe,

MCOMaHa, HauOoIbIIee U HAUMEHBIIIEE 3HAUYCHMU:, pa3dMax, TUCIICPCH,

CTaHJApTHOE OTKJIOHEHHE YHUCIOBOrO Habopa; yMeTh H3BIIEKATH,
MHTEPIPETHPOBATh MH(OPMAIIMIO, TIPEACTABICHHYIO B TAaOIHUIIax, HA|
rpadukax, OTpPaXKAIOIIYIO
MPOIIECCOB M SIBJICHUH; TPEACTABIATh WH(POPMAIUIO C TOMOIIBIO

uarpaMmax, CBOMCTBA  PEAIBHBIX
TabIUI U JMarpaMM; HCCIeloBaTh CTATUCTUYECKUE JaHHBIE, B TOM|
quciae C TPUMEHEHHEM TIpadUuyecKuX METOAO0B U 3JIEKTPOHHBIX|
CPEICTB;

- YMETb OIIEpUPOBATh IMOHATHUAMH: CIyYalHBIA OIBIT U CIy4YalHOE
COOBITHE, BEPOSTHOCTH CIIY4alHOTO COOBITUS; YMEHHUE BBIYMCIATH
BEPOATHOCTb C MCIOJB30BaHUEM IpaUUECKUX METOOB; IPUMEHSTH
(OpMyJIbI CIOXKEHUS U YMHOXEHHUS BEpOSTHOCTEH, KOMOMHATOPHBIE
(bakTbl 1 (GOpMYNbl MPHU PEIIEHUU 3a7ay; OLIEHUBATh BEPOSTHOCTU
[pEaTbHBIX COOBITHI; 3HAKOMCTBO CO CIyYailHBIMU BeIWYHMHAMU;
YMEHUE MPUBOJIUTH MIPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YUCET B
[IPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

YMETHb ONEPUPOBATH MOHATHIMMU:
JBYTPAaHHBIA  YTOJI,

TOYKa, MpsMas, IUIOCKOCTb,
[IPOCTPAHCTBO, CKPEIIUBAIOIINECS  IPSIMBIE,
[MapaJUIEIbHOCTh W TEPIEHIUKYISIPHOCTh MPSIMBIX M IIOCKOCTEW,
YTOJ MEXIY MNPSIMBIMH, YroJl MEXAY HMPSMOM M IUIOCKOCTBIO, YroOJl

MCXKAY IINIOCKOCTAMH, PACCTOAHUC OT TOYKH [JO IIJIOCKOCTH,

PaCCTOAHNUE MCKAY IMPAMBIMH, PACCTOAHHUEC MCKIAY IIJIOCKOCTAMU,
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YMEHHE HCIOJIb30BaTh IMPH PEIICHWW 3aJad HM3y4YeHHbIe (DAaKTHI U
TEOpEeMbl TUIAHUMETPHH, YMEHHE OICHHBATh pa3Mepbl OOBEKTOB
OKPYKaIOIIETO MUPA;

- yMeTh OMNEpPHpPOBaTh MOHATHSIMH: MHOTOTPAHHHK, CEYCHUE
MHOTOTpaHHHKA, KyO, Mapajuiesienurie]l, IpusMa, mupaMmuaa, Gurypa
1 [TOBEPXHOCTh BpAIICHUS, IWJIWHAD, KOHYyC, map, chepa, cedeHus
(burypel BpaieHus, IUIOCKOCTh, Kacaromasics chepbl, HWIHHIPA,
KOHyCa, IUIONIaJlb IOBEPXHOCTH MHUPAMUBI, TPU3MBI, KOHYCa,
[UIMHApa, IUIomaas cdepsl, 00beM Ky0a, NPSIMOYTOJBHOTO
napajuielienunena, MUpaMuIbl, TPU3MBI, MWIMHAPA, KOHYca, IIapa;
YMEHHE M300pakaTh MHOTOT'PAHHUKH M TIOBEPXHOCTH BpAICHUS, UX
CCUYCHUS OT PYKH, C TIOMOIIBIO YEPTSKHBIX HWHCTPYMEHTOB U
DIICKTPOHHBIX  CPEICTB; YMCHHE paclo3HaBaTh CHMMETPHIO B
[IPOCTPAHCTBE; YMCHHE PACIIO3HABATH MTPABUIIBHBIC MHOTOTPAHHUKH,

- YMETh ONEPUPOBATh MOHATHSIMHU: JIBUKCHHE B TPOCTPAHCTBE,
Mo00HbIe (UTYphl B MPOCTPAHCTBE;, HCIOIB30BATh OTHOIICHUE]
romIaiel moBepXHOCTEH U 00HEMOB MOJAOOHBIX (PUTYp TIPU PEIICHUN
3aay;

- YMETh BBIYHCIATH TEOMETPUUYCCKUE BEIMYUHBI (JITMHA, YTOII,
[10M1a/1b, 00BEM, IUIONIAJb TOBEPXHOCTH), HCIOJB3YsS H3yYCHHBIC
(hOpPMYJITBI U METOJIBI,

- YMEThb OIICPUPOBATh TOHATHUSIMH: MPSMOYTOJbHAS CHCTEMa
KOOpJIMHAT, KOOPJAMHATHI TOYKH, BEKTOpP, KOOPAMHATHI BEKTOpA,
CKaJIsipHOE MIPOU3BEICHUE, YOIl MEXAY BEKTOPaMH, CyMMa BEKTOPOB,
[IPOM3BEICHNE BEKTOPA HA YHCIIO; HAXOJUTh C MOMOIIBI0 N3YYEHHBIX
(bopMyIl KOOpIUHATHI CEPEIMHBI OTPE3Ka, PACCTOSTHUE MEXKIY IBYMS
TOYKAMH,

- YMETh BBIOMPATH IOAXOMSAIINN HW3y4eHHBIA METOJ IS PEIICHUs]
3ajlauM, PAcIO3HABaTh MaTeMaTWdeckhe (aKThl U MaTeMaTHYCCKHE
MOJICJTM B TMPUPOIHBIX M OOIICCTBCHHBIX SBJICHHSX, B HCKYCCTBE;

YMCHUEC IIPHUBOJUTDH IIPUMEPEI MaTEMATHUYCCKUX OTKpBITHfI
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[POCCUICKON Y MUPOBOW MAaTEMAaTUUECKON HAYKH.

- YMETh ONEPHPOBATh MOHATHAMU: OINPEICICHUE, aKCHOMa, TEOpeMa,
CJIEZICTBHE, CBOWCTBO, IPHU3HAK, J0KA3aTEILCTBO, PAaBHOCUIIbHBIC
(bopMyITHPOBKH; yYMEHUE (dbopmynupoBaTh oOpaTHOE u
[POTHBOIOJIOXKHOE  yTBEP)KACHUWE, TNPUBOAUTH  NIPUMEPH |
KOHTPIPUMEPBI, UCIOJIb30BATh METOJ MaTeMaTH4eCKOH WHIYKIUU;
MPOBOANTH JIOKA3aTENIbHBIE PACCYXKICHHS NpPU PEIICHUH 337ad,
OLICHUBATH JIOTHYECKYIO TPABUIBHOCTD PACCyKICHHIA;

- YMETh OIEpUPOBATh MOHSATHSIMHU: MHOXXECTBO, ITOJMHOXECTBO,
OIlepalii HaJ MHOXXECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-
MHOXXECTBEHHBIH ammapaTr Ui ONHCAaHHWS PEaTbHBIX IPOLECCOB H
SIBIICHWI TIPU PEIICHWH 3a7ad, B TOM YHUCIIE U3 JAPYIHX y4eOHBIX
[PEIMETOB;

- YMETh OIEPHPOBATH MOHATUSAMHU: Trpad, CBA3HBIA Tpad, HepeBo,
UK, Tpad Ha IUIOCKOCTH; YMEHHE 3aJaBaTh U ONHUCHIBATH rpadbl
Pa3ITUYHBIME CIIOCO0AMU; HCIIOIB30BaTh Ipadbl MPU peIICHUHN 3a/1a4;
- yMeThb CBOOOJHO  ONEpPUPOBaTh MOHATHSMM:  COYETaHHE,
[EpEeCTaHOBKA, YHCIO COYETaHUH, YHCIO IEpEeCTaHOBOK; OHHOM|
HpioTOHa; yMEHHME TpPHUMEHSATh KOMOWHATOpHBIE  (DAaKTBl ¥
paccyXKIeHHs IS pEeLIeHUs 3a/1a4;

-yMETb OIEPHPOBATH MOHATHIMH: HATYPaIbHOE YHCIIO, IIEJI0€ YUCIIO,
0CTaTOK MO MOJYJIO, PallMOHATIBHOE YHCIIO, HPPATMOHAIBHOE YHCIIO,
MHOXECTBa HaTypaJIbHBIX, LENbIX, PALIMOHAIBHBIX, JEHCTBUTEIBHBIX|
UHCeN; YMEHUE HCIOJIb30BaTh MPU3HAKU JEIMMOCTH, HaUMEHbIIU
oOIIMiA enuTens U HauMeHblee olIiee KpaTHoe, anroputM Epkinal
[pU PElICHUH 3aJay; 3HAKOMCTBO C Pa3IUYHBIMU IMO3UIIMOHHBIMH
CHCTEMaMH CUHMCIICHHUS;

- yMeTh CBOOOTHO ONEPUPOBATh TOHSATHSIMH: CTENEHb C IENIbIM
MokaszaTrejieM, KOPeHb HATypallbHOW  CTENEeHH, CTENeHb C
pallMOHANBHBIM ~ TIOKa3aTejeM, CTeNeHb C  JICHCTBUTEIHHBIM|

(BelleCTBEHHBIM) MOKa3aTeseM, JIorapupm 4ucia, CHHYC, KOCUHYC U
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TaQHT€HC NTPOU3BOJIBHOTO YHUCIIA;

- yMeTb ONEpUpPOBaTh MOHITUAMHU: TOXKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CUCTEMa ypaBHEHUH H
HEPaBEHCTB, PaBHOCWJIBHOCTh YpaBHEHHI, HEPAaBEHCTB M CHCTEM,
pallMoOHaNbHBIE, HWpPpalMOHAIbHBIC, [OKa3aTeJIbHbIE, CTEIECHHBIE,
lorapupmMuUecKue, TPUrOHOMETPHUYECKUE YPaBHEHHS, HEPABEHCTBA U
CHCTEMBl; YMEHHUE pelIaTh ypaBHEHUs, HEPABEHCTBA M CHUCTEMBI C
[TOMOILBIO PA3JIMYHBIX MPUEMOB; pellaTh YPaBHEHUS, HEPABEHCTBA U
CHCTEMBl C IMapaMeTpoM; NPUMEHSTh ypaBHEHHs, HEPABEHCTBA, HX|
CHUCTEMBl [yl pelleHUs MaTeMaTHMYecKUX 3ajad M 3aJad U3
[pa3IM4YHbIX 00JacTel HayKH U pealibHOM JKU3HH;

-yMeTb CBOOOJHO OIEPUPOBATh NOHATHAMH: Tpaduk QyHKIUH,
oOpatHast (yHKOMS, KOMMO3WIMA (QYHKUWH, JWHEHHas QyHKIu,
KBapaTH4Hasi (QYHKIHS, cTeNeHHass (PYHKIUS C IeNTBIM ITOKa3aTeleM,
TPUTOHOMETpPUUYECKHE (DYHKIUH, OOpaTHble TPUTOHOMETPHUUECKHUE]
(dyHKLIMH, NOKa3aTelabHas M Jorapugmuueckas (QyHKIMH; yMEHHE
CTpouTh rpaduku QyHKIUH, BBIIOIHATh NpeoOpa3oBaHUs IpapuKoB
yHKIHMI;

YMEHHUE HCIIONIb30BaTh rpaduku PYHKIUHA I N3ydeHHs POLIECCOB U
3aBUCUMOCTEH MPH PElIeHUH 33/1a4 U3 APYruX y4eOHBIX PEIMETOB H
M3 peaJbHON JKM3HUW; BBIPAKATh (OPMYJIaMU 3aBUCHMOCTH MEXKIY)|
BEITMYNHAMU;

YMEHHE CBOOOIHO OINEPHUPOBATh MOHATHSMU: YETHOCTh (YHKIIHH,
MEepUOIMIHOCTD byHKIMN, OrPaHUYEHHOCTh ¢byHKIHY,
MOHOTOHHOCTh (DYHKIIMM, O3KCTpeMyM (yHKIUHM, HauOoibllee H
HalMEHbIIee 3HA4YeHUS (YHKUMHM Ha TPOMEXKYTKE; yMEHHE
[IPOBOJIUTH HUCCIIeI0BaHNE (DYHKIIUH;

YMEHHE HCIOJIb30BaTh CBOMCTBA M rpaduku GYHKIUN Ui perieHUs
YpaBHEHHIA, HEpaBEHCTB W 3aJad C MapaMeTpaMu; H300pakaTh HA
KOOPIMHATHOM  IUIOCKOCTM MHOXECTBA PEUICHUWH  YpaBHEHUH,

HCPABCHCTB U X CUCTEM;
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- YMETh CBOOOJHO ONEpPHPOBATH MOHSATHSAMH: IIOCIEIOBATEIHHOCTS,
apuMeTHuecKass ~ MPOTPECCHs, T'eOMETpUYecKass  MpOorpeccus,
OeckoHeyHO YOBIBaIOIIass TEOMETPHYECKas MPOrPEcCHs; yMEHHe
3a7aBaTh II0CIEJOBAaTEIbHOCTH, B TOM YHCIE€ C IIOMOILBIO
PEKYPPEHTHBIX (HOpMYIT;

- YMETh OIEPUPOBATh MOHATUSMH: HENPEPHIBHOCTh (PYHKIUH,
acUMNTOTHl rpaduka (QYHKIHMH, TepBas W BTOpas MHPOHM3BOAHAS
(YHKIIMH, TEOMETPUYECKH W (U3UYECKHH CMBICI HPOU3BOAHON,
nepBooOpas3Hasi, ONPENENEHHBI HMHTErpal; yMEHHE HaXOIWTH
acUMNTOTHl Tpaduka (YHKIUH;, YMEHHE BBIYHCIATH HPOU3BOIHBIC
CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UIMH (DYHKITHIA, HAXOIUTh
YpaBHEHHE KacaTeIbHOU K TpapuKy HyHKINU;

YMEHHE HCIOJIB30BaTh MPOU3BOAHYIO ISl MCCIEAOBAaHUS (YHKIUH,
TS HAXOXK/ICHUS] HAMJTYYIIIEero PEIICHUs B PUKIIAJHBIX, B TOM YHUCIIE
COI[MAJIbHO-DKOHOMUYECKMX W (U3MYECKMX  33jJayax, [y
OIIpE/ICTICHNS] CKOPOCTH M YCKOPEHHUST; HaXOAUTh IUIONIa I U 00bEMBI
duryp Cc  NOMOLIbIO  HMHTErpana;  MPUBOAUTH  IPUMEPHI
MaTeMaTHYeCKOTr0 MOJICIIMPOBAHUS € TIOMOIIbIO UG PepeHIHATbHBIX]
YPABHEHU;

- YMETh  ONEpUpOBaTh  MOHATHSAMH: KOMIUIEKCHOE  YHCIIO,
CONIPSDKEHHBIE ~ KOMIUIEKCHBIE — YHClla, MOAYJIb W  apryMeHT
KOMIUIEKCHOTO ~ 4YWCiIa, (opMa 3alUCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TPUTOHOMETpHUYECKass U anredpanyeckas); yMeTb
[IPOM3BOIUTH apH(PMETHUECKHE AEUCTBUS ¢ KOMIUIEKCHBIMU YHCIIAMHU;
[IPUBOAUTH PUMEPHI UCTIOIb30BAHUS KOMITJIEKCHBIX YHCEIT;

- yMeTb  CBOOOJHO  ONEpUpOBaTh  MOHATUAMHU:  CpelHee
apupmMeTHyecKoe, MeJraHa, HanOoJjblllee U HauMEHbIIee 3HaueHUs,
pa3Max, JHUCIIEPCHs, CTaHAApPTHOE OTKJIOHEHHWE /IS OIHMCaHUS]
YHCIIOBBIX JIAaHHBIX; YMEHUE HCCIIEOBATh CTATHCTHYECKUE TaHHEIE, B
TOM YHCJIE C TPUMEHEHUEM TIpa)UIeCKUX METOJOB U DJIEKTPOHHBIX
CpeAcTB; Tpaduyeckn HCCIeNoBaTh COBMECTHBIE HAONMIONCHHUSA C
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[MOMOUIBIO AUArpaMM PacCEeUBaHUs U JIMHEHHON PErpeCcCuu;

- yYMETb HaxOIuTh BEPOSITHOCTH COOBITUH C HCIOJIb30BAHUEM
rpadMuecKux METOAOB; MPUMEHATh IJs pemeHHus 3amad (popMyIibl
CIIO)KEHUS M  YMHOXCHHS BEPOSTHOCTEH, (OpPMYILy TOJHOMH|
BEpOATHOCTH, Gopmyny bepHymin, kKoMOWHATOpHBIE (AKTBI H
(bopMynbI; OLIEHWBATH BEPOSTHOCTH PEAIbHBIX COOBITHH; yMeHHe
ONEpUpPOBATh MOHATUAMHM: CllydailHas BEIMYMHA, PACIpPEACIICHUE
BEPOSITHOCTEM,  MaTeMaTUYECKOE  OKHMJAHHWE, JUCIEepCUs U
CTaHJapTHOE  OTKJIOHEHHE  CIOy4yailHOW  BEIUYMHBI, (QYHKIHUU
pactipeiefieHdss M IUIOTHOCTM PaBHOMEPHOrO, IOKAa3aTeIbHOIO H
HOpPMaJbHOIO paclpeiesieHuil; yMEHUE UCIOJIb30BaTh CBOWCTBA
M3YYEHHBIX paclpelesieHud s peleHusl 3ahad; 3HAKOMCTBO C
MOHATUSIMH: 3aKOH  OOJBIIUX YHCET, METOAbl BBIOOPOUYHBIX|
MCCIIEIOBaHMM; yMEHME NPUBOJUTH IMPUMEPHI MPOSBICHUS 3aKOHA)
0OJBIINX YKCEN B IPUPOAHBIX U OOIIECTBEHHBIX SBICHUSX;

- yMETb CBOOOJIHO OMNEPUPOBATH MOHATUSMHU: TOYKA, HpAMasd,
[JI0OCKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, IJIOCKUM YIroJ, IBYTpaHHBIN
YTOJI, TPEXI'PAaHHBIM Yroji, IEepEeceKarouIuecs, IapajlIeybHbIE MU
CKpeIIHUBalOIINecs MPsMbIE, MapaJljIeIbHOCTh U NEPIEHIUKYIIPHOCTD
[PSIMBIX U TUIOCKOCTEH, YToa MEXAY MPSMBIMH, YTOJI MEXYy MpsIMOn
1 TUIOCKOCTBIO, YrOJ MEXIYy IJIOCKOCTSIMU; YMEHHME HCIIOJIb30BATh
[py pelIeHUH 3a7ad HU3Y4YEeHHbIE (AKThl U TEOPEMBl IUIAHUMETPUU;
YMEHUE OIICHMBATh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHpE;
YMEHME  OIEpUPOBATH  MOHATUSAMM: MHOTOTPAaHHHUK, CEUYCHHE
MHOTOTpaHHMKA, IPaBWIBHBI MHOTOTPAaHHMK, NpU3Ma, NHpaMuia,
(durypa ¥ MOBEPXHOCTh BpAllleHUs, LWIMHAP, KOHYC, map, cdepa,
pa3BepTKa  IOBEPXHOCTH, CEYEHMs] KOHyca U  LWIMHJpA,
[apajuleIbHbIE OCHM WJIM OCHOBaHHWIO, CEUYEHHE Ilapa, IIOCKOCTb,
Kacaromasicss ceppl, HUIUHAPA, KOHYCA; YMEHUE CTPOUTH CEUYEHHUE
MHOTOTpaHHHKa,  H300pakaTb ~ MHOTOTPAaHHUKH,  QUITYpbl U

IMOBEPXHOCTU BpallCHUA, HX CCUYCHHA, B TOM YHCJIC C IMOMOMIBIO
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PIIEKTPOHHBIX CPEACTB; yMeHue IPUMEHSTh CBOWCTBA]
reomMeTpuueckux  Quryp,  camMocToATeNbHO  (OpPMYJIUpPOBATH
OTIpEeNIeIeHUs] N3y4aeMbIX (HUTyp, BBIABUIATh TUIIOTE3BI O CBOMCTBAX|
M [pU3HAKaxX TIeOMETPUYECKUX (uryp, o0OOCHOBBIBATH  HIIH|
OIpoBepraTh MX; yYMEHHE IPOBOAUTH KiIacCHPHUKAIMIO (uryp mo
PA3IMYHBIM MTPU3HAKAM, BBIIOJIHITH HEOOXOIUMBIE JOMIOTHUTEIBHBIC
[IOCTPOCHHUS;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHAMM: IUIOIIAAbL (UTYpBI,
00BbeM (pUTypBl, BEIMYMHA YIIIa, PACCTOSIHUE OT TOUKU JI0 MIOCKOCTH,
[paccTOsIHUE MEXIY MpPSIMBIMH, PAacCTOSIHHE MEXIY IJIOCKOCTSAMH,
riomanas cdephl, IUIOUIaab TOBEPXHOCTH THPAMHIBI, TPHU3MBI,
KOHYCa, IWINHIPA, 00BeM Ky0a, MPsIMOYTOJIFHOTO Mapajuieenunena,
MUPaMUIbl, TPU3MBI, WIMHApPA, KOHYycCa, [Iapa; YMEHHE HaXOIUTH
OTHOIIIEHHE 00BEMOB TIOAOOHBIX (QUTYD;

- yMeTb CBOOOJHO  ONEpPUPOBATh  MOHATUSIMH:  JIBUXKEHUE,
apajyieNibHbli  TepeHOC, CUMMETpHMsT Ha IUIOCKOCTM U B
[IPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHUe TMOJAO0MS, TOAOOHbIE
(burypsl; yMeHUe pacro3HaBaTh paBHbIE U M0JI00HBIE (GUTYPHI, B TOM
qHCIe B MPUPOJAE, UCKYCCTBE, apXHTEKType; YMEHHUE HCIIOJIb30BaTh
reOMETPHUECKUE OTHOIICHHSI, HAXOJUTh T€OMETPUUYECKHE BEIIMIHHEI
(nmuHA, yroj, IUIomaab, O0BEM) MPH PEHICHUH 3aJad U3 JIPYrux
yaeOHBIX IPEMETOB U U3 PEATBHOM KU3HH,

- yMeTb CBOOOJHO OIEpPUPOBATH MOHATUAMHU: MPSIMOYTOJbHAs
ciucTeMa KOOpJIUHAT, BEKTOp, KOOPAUHATHI TOYKH, KOOPAMHATBH]
BEKTOpa, CyMMa BEKTOpPOB, IIpOM3BEIEHHE BEKTOpa Ha YHUCIIO,
pasliokeHue BeKTopa 1o 0a3ucy, CKaJspHOE IPOU3BEJCHHUE,
BEKTOPHOE TPOU3BENEHHE, YIroJl MEXIy BEKTOpaMH; yMEHHe
MCTIOJTF30BAaTh BEKTOPHBIM M KOOPAMHATHBIA METOJ I peIIeHUs]
FEOMETPUYECKUX 3aJad M 3aJad APYruX YYeOHBIX MPEIMETOB;
ONEpPUpPOBATh MOHATHAMHU: MaTpuua 2X2 u 3xXx3, OINpeneNuTesp

MaTPHIIbI, TEOMETPUUECKUI CMBICI OTIPEICTUTEINS;
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- YMCTb MOJCIIMPOBATE PCAJIBHBIC CUTYyallMH Ha SA3BIKE MATCMATHKHU,
COCTABJIAATH BBIPAKCHUSA, YPABHCHUA, HCPABCHCTBA U UX CHCTCMBI I10
YCJIOBUIO 3aga4u, HNCCICA0BATh C

MMOCTPOCHHBIC MOACIHN

MICIIOJIb30BaHUEM anmnapara anreOpsl, UHTEPIPETUPOBATH

[IOJIyUEHHBI pE3yJabTaT; CTPOUTH MAaTEMaTHMUECKUE MOJEIH C
[TOMOUIbI0 TEOMETPUUYECKUX MOHITUN U BEJIMYMH, PELIATh CBSI3aHHBIC]
C HUMH IPAKTUYECKUE 3aa4U; COCTABIIATh BEPOSITHOCTHYIO MOJENb U
MHTEPIPETUPOBATh MOJYYCHHBIH pE3yJbTaT; pellaTh IPUKIAAHbIC
3aJlayd  CpelCcTBaMU MaTEMaTUYECKOIo aHajau3a,

COLINAJIBHO-O9KOHOMHUYCCKOI'O U (bHSH‘leCKOFO XapaKTepa,

B TOM YHCIIC

- YMEHHE BBIOMpATh MOAXOASAIIMNA METOA MJid pelIeHUs 3ajauu;
[MOHMMAaHWE 3HAYUMOCTH MATEMAaTHKU B HU3YYEHHUU MPHUPOJHBIX U
OOLIIECTBEHHBIX IPOLECCOB M SBJICHUM; YMEHHE paclo3HaBaTh
[IPOSIBJIEHUE 3aKOHOB MAaT€MAaTUKH B MCKYCCTBE, YMEHHUE MPUBOJUTH
[pUMEpPbl MATEMAaTUYECKUX OTKPBITUH POCCUHCKOM W MHUPOBOU

MaTeMaTHYeCKOMN HayKHu

OK 02. Mcnonb3oBaTh
COBpEMEHHBIC CPEJICTBA TTOKCKA,
QHAJIN3a U UHTEPIIPETAINN
nH(pOpMaLuu, U
H()OPMAIIMOHHBIC TEXHOJIOTHH
TUISL BHITIOJTHEHUS 3a7a4
podeccnoHanbHOM
esITeNbHOCTH

B 005acTy IeHHOCTH Hay4YHOTO MO3HAHUS:
-C(hOpMHPOBAHHOCTH
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI

MHUPOBO33PEHUS,

HayKl M OOIIECTBEHHON NPAaKTHKH, OCHOBAaHHOI'O HA
KYJIbTYp, CIOCOOCTBYIOIIIETO
CBOETO MeCTa B MOJUKYJIBTYPHOM MHPE;

COBEpIIICHCTBOBAHUE S3BIKOBOM U YHUTATENhCKOMH

JTHAJIOTe OCO3HAaHUIO|

KYJIbTYPbI KaK CpE€IACTBa B3aUMOICUCTBUS MCIKAY|

MIFOAbMHA U ITIO3HAHUA MHUPA,
OCO3HAHHUC

IOCHHOCTH HaquOﬁ ACATCIIBHOCTH,

TOTOBHOCTbH OCYIICCTBJIATH IMPOCKTHYIO H

MCCIICOOBATCIIBCKYIO ACATCIBbHOCTE MHANBUAYAJIBHO H

B IpyIIIIE.

OBnaneHue YHUBEPCAITbHBIMU y4eOHBIMH

byHKIHS,
okasarenbHass (QYHKLMS, CTEHeHHass (QYHKUMs, jJorapudmuyeckas

- YyMETb OIEpUpPOBaTh IOHATUSAMHU: palMOHAJIbHAS
(GyHKIUS, TpUrOHOMeTpudeckue (YHKIUU, oOpaTHble (QYHKIUY;
YMEHHE CTpPOUTh TpaduKU H3YYEHHbIX (YHKUMH, MCIOIb30BaTh
rpadvKy IpU U3YYEHUU IPOLIECCOB U 3aBUCHMOCTEN, NMPHU pEIIeHUN
3ajad U3 JAPYruX y4eOHBIX MPEIMETOB M 3a/1a4 U3 peallbHOW KHU3HH;
BbIpa)XKaTh (POPMYJIaMHU 3aBUCUMOCTH MEX/y BETUUYNHAMU;

- YMETb OIEpUPOBATH IOHATUSAMU: TOKJIECTBEHHOE

Hp606pa3OBaHI/IC, YpaBHCHUEC, HCPABCHCTBO, CHCTCMa ypaBHCHI/Iﬁ u

TOXIECTBO,

HCPABCHCTB, PAaBHOCUJIIBHOCTH ypaBHeHHfI, HCPAaBCHCTB U CHCTCM,

[pallMOHAJIBHBIC, HPPAIHUOHAIIBHBIC, IIOKA3aTCIbHLBIC, CTCIICHHBIC,

nmorapudmuyueckue, TPUrOHOMETPUYECKHE YpaBHEHUS, HEPAaBEHCTBA U]
CHUCTEMBI; YMETh pEIIaThb YPaBHEHHWs, HEPABEHCTBA W CUCTEMBI C

MMOMOIIBIO PA3JIMYHBIX IMPUEMOB, PCIIATh YPAaBHCHUA, HCPABCHCTBA U

M03HABATEIbLHBIMU ACHCTBUSIMU:

CUCTCMBI C IMAapaMCTPOM; MPUMCHATL YPaBHCHHA, HCPABCHCTBA, HX
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B) paboTa ¢ nHbOpMaITHEi:
- BJIAJICTh HAaBBIKAMH TIOJYYCHHUS WHQPOpPMAIUU U3
MCTOYHUKOB Pa3HbIX

THIIOB, CaMOCTOATCIIbHO|

OCYIIECTBIATh TOKMCK, aHAIW3, CHUCTEMATHU3AIUI0 M
MHTEpIpeTalui0 WHPOPMALMK Pa3INYHBIX BHUIOB U
(hopM TIpe/ICTaBICHHUS,

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX GOpMaTax ¢ y4eTOM
HasHAYCHUS WHPOPMAIMA U [EJIEBOW ayaUTOpPHH,
BoIOMpasl ONTHMAIbHYIO (OpMYy MpeACTABICHUS |
BU3yaTH3allNY,

OLICHUBATh AOCTOBCPHOCTD, JCTUTUMHOCTD

MHpOpMalMK, €€  COOTBETCTBHE  IPABOBBEIM |

MOPAJIbHO-3TUYCCKUM HOPMaM;

HCIIOJIB30BAaTh  CpCACTBA

[KOMMYHUKAIIMOHHBIX

MH(OPMALIMOHHBIX U

TEXHOJIOTUH B PCLICHUY]

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPraHU3aLMOHHBIX 3a/1a4 ¢ COOJI0JIeHHEM TpeOOoBaHMM
ODPrOHOMUKH, TEXHUKH OE30MaCHOCTH, T'MTHEHBI,
[pecypcocOepeXeHns, MPABOBBIX W JTUYECKHX HOPM,
HOPM HH(GOPMAIIMOHHON O€30MTaCHOCTH;

- BIIQJICTh HABBIKAMU DPACIIO3HABAHMUSA W  3aIIHUTHI
H(popManuy,

VTMYHOCTH

nH(OpMalOHHON 0€30MacHOCTH

CUCTEMBI [JIs1I PCIICHUA MATEMAaTUYCCKUX 3aJad U 3aJad us3

[pa3IMYHbIX 00JacTel HAyKH U pealibHOM JKU3HH;

- yMeTb CBOOOJHO  ONEpPHPOBATh  MOHATHUSAMH:  JIBUKEHUE,
MapajuleibHbI  MEPEHOC, CHMMETpHS Ha IUIOCKOCTH U B
[POCTPAHCTBE, IOBOPOT, NpeoOpa3oBaHUe MOAO0MS, TOAOOHbIE

(uryper; yMeTh pacrio3HaBaTh paBHbIE W MOAOOHBIE (UTYPHI, B TOM
qrCiIe B IPUPOJE, MCKYCCTBE, apXUTEKType; YMEThb HCIIOJIBb30BaTh
reOMETPUYECKHE OTHOIICHHS, HAXOIUTh T€OMETPHUYECKHUE BEIUYUHBI
(MHA, yroi, IUIOIIAab, OOBEM) MPH PEUICHUH 3a1ad U3 JPYrHx
y4eOHBIX IPEAMETOB U U3 PEasbHOM KU3HH

18



OK 03. [ImanupoBats u
[peaT30BBIBATh COOCTBEHHOE
podecCHOHATBLHOE U
ITMYHOCTHOE Pa3BHUTHE,
[peIPUHIMATEIbCKYIO

e TeIbHOCTD B
podeccuoHanbHOU chepe,
MCTI0JIb30BaTh 3HAHUS 110
(hMHAHCOBOW TPAMOTHOCTH B
PA3IMYHBIX KU3HCHHBIX
CUTYaIUIX

B obGnactu 1yXx0BHO-HPaBCTBEHHOI'O BOCITUTAHMUS:
--  c()OPMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUA,
PTUYECKOTO MOBEICHUS;

- CIOCOOHOCTH OILICHMBATh CUTYallMI0O U TPUHUMATH
OCO3HAHHBIE PELICHHS, OPUEHTHUPYSACh HA MOPAIbHO-
HPaBCTBEHHBIE HOPMbI U LIECHHOCTH;

- OCO3HAaHME JIMYHOIO BKJIaJa B IOCTPOCHUE,
yCTOWYMBOTO OyIyIIEro;

- OTBETCTBEHHOE OTHOUIEHUE K CBOUM POAUTENAM M|
(unu) OpYruM 4JeHaM CEeMbHU, CO3/IaHHI0 CEeMbU HA
OCHOBE OCO3HAaHHOI'O0 MPHUHATHUS LUEHHOCTEW CEMEMHOM
PKU3HA B COOTBETCTBUM C TPAJULMUSAMH HAPOAOB
Poccuu;
OBnaneHue YHUBEPCAITbHBIMU PETYJISITUBHBIMU
MENCTBUSIMU:

a) CaMOOpTaHU3aIIHS:

- CaMOCTOATCJIBHO OCYHICCTBJIATH IMO3HABATCIIBHYIO

NesITeNIbHOCTh, BBISBISATH MPOOJIEMBI, CTaBUTh U
(hopmynupoBaTh COOCTBEHHBIC 3aJjaun B
00pa3oBaTeNbHON  JACATENBPHOCTH U KU3HEHHBIX|
CUTYyaIHsX;

- CaAMOCTOSITEJIbHO  COCTaBJSATh  IUIAH  PELICHUS]|
MpoOJeMbl €  Y4eTOM  HMMEIOIIUXCS  PECypcCoB,

COOCTBEHHBIX BO3MO>KHOCTEH M MPEIOUYTEHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

CIOCOOCTBOBaTh  (POPMHUPOBAHUIO U TNPOSBICHUIO
[IMPOKOM SPYAMLIMM B pa3HBIX o00JacTAX 3HAHUH,
[MOCTOSIHHO TMOBBIIIATH CBOW 00pa3oBaTeNbHBIM U
KYJIbTYPHBIH YPOBEHb;

0) CAaMOKOHTPOJIb:

- YMETh ONEPUPOBATH MOHATUAMU: pallMOHAIbHBIE, UPPALMOHAIBHBIE,
[MOKa3aTeJbHBIE, CTEIECHHBIE, norapudmuyeckue,
TPUTOHOMETPUUECKHUE YPABHEHUSI U HEPABEHCTBA, UX CUCTEMBI;

IIOHATUAMMU: CCUCHUC

YMETb  OIEpUPOBATh
MHOTOTpaHHHKa, KyO, IMapajuieNenuries], npu3mMa, nupamMmuaa, Gurypal
1 TIOBEPXHOCTh BpAallCHHs, LWIMHAD, KOHYC, map, cdepa, CeueHHs

MHOTOI'PaHHUK,

burypsl BpallleHusl, IUIOCKOCTh, Kacaromascs cdepsl, HUIHHIPA,
KOHyca, IUJIOAAb MOBEPXHOCTU MHUPAMHIAbI, NPU3MBI, KOHYcCa,
UIMHIpa, T[UomaAb cdepbl, 00beM Kyba, MNPSIMOYTOJIBHOIO

[apajulesienuIena, MUpaMuiasl, MPU3Mbl, LUIMHIpPA, KOHYCa, LIapa;
yMEHHE M300pakaTh MHOTOTPAHHUKH U MOBEPXHOCTU BPAIICHHS, UX
CEYEHHUS] OT PYKH, C TIOMOIIBK) YEPTEKHBIX HHCTPYMEHTOB U
CPEACTB; YMETh
[POCTPAHCTBE; YMETh PACIIO3HABATH IPABUJIbHBIE MHOTOIPAHHUKMY;

PJICKTPOHHBIX paciio3HaBaTb CUMMCTPUIO B

- YMCTbH INOHATUAMMU: CHUCTCMA]
KOOpAWHAT, KOOPAHHATLI

CKAJIAPHOC IMPOU3BECACHUEC, YI'OJI MCKAY BEKTOpaMH, CyMMa BCKTOPOB,

OIICPHUPOBATH IpAMOYTOJIbHaA

TOYKH, BCKTOp, KOOpPpAWHATBI BCKTOPA,

[IPOM3BE/ICHNE BEKTOpPA HA YUCJIO; HAXOAUTh C MOMOUIBIO M3YYEHHBIX
(hopMyJT KOOPJIMHATHI CEPEAMHBI OTPE3Ka, PACCTOSTHUE MEXKITY JBYMsI
TOYKaAMU

MCIIOJIb30BATh  IPUCMBI pe(l)J'ICKCI/II/I 1A OLICHKH
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CUTYyalllu, BBIOOPA BEPHOT'O PELLICHMS;

- YMETb OLICHMBATh PUCKH U CBOEBPEMEHHO IPUHUMATD
[PEILICHHSI TT0 UX CHUYKEHUIO;

B) SMOLIMOHAJIbHBIN MpEATOIararo iy
c(hOpMUPOBAHHOCTD:

BHYTPCHHEH MOTHBALIMH, BKIKOYAKOLIEN CTPEMIICHUE K

HHTEIUICKT,

JTOCTHXKCHUIO
MHUOUATUBHOCTb, YMCHHUC HeﬁCTBOBaTB, HCXO0Osd U3

Uead M yClexy, — ONTUMU3M,
CBOMX BO3MO>KHOCTEH;

- SMIATUM, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATh
PMOLMOHAJIBHOE COCTOSIHUE JPYTUMX, YYWUTBIBAThH €r0
[IpY OCYILECTBICHUH KOMMYHUKAIMH, CIIOCOOHOCTh K
COYYBCTBHIO U COIEPEKUBAHUIO;

- COIMAJIbBHBIX HABBIKOB, BKIIOYArOIINX CITOCOOHOCTH

BHICTPANBATh OTHOIICHHS C JPYTHMMH  JIFOJIBMH,
3a0OTHTBCS, TPOSBIATH HWHTEPEC W  pa3pearb
KOH(JINKTHI

OK 04. DddexTuBHO
B3aMMOJICHICTBOBATh U PadOTATh
B KOJUICKTHBE U KOMaH/Ie

FOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTU M|
CaMOOIIPE/IEIICHUIO;

-OBJIa/ICHUE HaBbIKAMU Y4e€OHO-MCCIE10BaTENbCKOM,
[MPOEKTHOM M COLMATIbHOM JIEATEIIbHOCTH;

OBnaZiecHue YHUBEPCAJIbHBIMU KOMMYHHKATUBHBIMU

MEeICTBUSIMU:
0) COBMECTHasI IeITEIIbHOCTh:
- TOHMMAaTh M  HUCIOJB30BaTh  IMPEUMYIIECTBA

KOMaH/IHOW M UHIAMBHUyalbHOIN paboThI;

- NpUHMMaTh LEIM COBMECTHOU

OpraHU30BBIBATh U KOOPJAWHUPOBATH JIEUCTBUS IO €€

JIeATEeIIbHOCTH,

ITOCTHIKEHMIO: COCTAaBIISITh IJ1aH JIeHCTBHA,

pactpeiesiaTh PO C y4eTOM MHEHHH YYaCTHHKOB

- YMETb OIEpUPOBATh MOHATHIMH: CIYYaWHBIA ONBIT M CIy4alHOE
COOBITHE, BEPOATHOCTb CIy4aHOTO COOBITUS; YMETh BBIYMCIATH
BEPOATHOCTb C MCIOJB30BaHUEM IpaUUECKUX METOOB; MPUMEHSTH
(OpMyJIbI CIOXKEHUS U YMHOXEHHUS BEpOSTHOCTEH, KOMOMHATOpPHBIE
bakTel 1 (OpMYNIBI MPH PEUIEHWH 3a/1a4; OLIEHUBATh BEPOSTHOCTH]
[pEaTbHBIX COOBITHI; 3HAKOMCTBO CO CIyYailHBIMH BEJIMYMHAMU;
YMEHUE MPUBOJIUTH MIPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YHCET B
[IPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUIX;

- yMeTb CBOOOJHO OMNEpUPOBaTH MOHATHUSMH: CTENEHb C LENbIM
[TOKa3aTeseM, HaTypaJIbHON CTENEHb ¢

KOpPCHb CTCIICHH,

[pallnOHAJIbHBIM IIOKa3aTeciieM, CTCIICHb C HeﬁCTBHTeHBHBIM

(BelleCTBEHHBIM) MOKa3aTesaeM, JIorapupM 4ucia, CHHYC, KOCUHYC U
TaHT'€HC IIPOU3BOJIBHOTO YHUCIIA;

00CYXKIaTh pe3ylbTaThl COBMECTHOM paboThI;

- yMeThb CBOOOJHO ONEpPUPOBATh MNOHATUSAMH: TpapuK (QYHKIUH,

20



- KOOPAMHUPOBATH U BBIMOJHATH PabOTy B YCJIOBHSIX

peaTbHOTO, BUPTYaJIbHOTO W KOMOWHHPOBAHHOTO
B3aMOJCHCTBUS;

- OCYWIECTBJISITh  NO3UTHUBHOE  CTPATErMYECKOE
[OBEJICHUE B PA3JIUYHBIX CUTYalUHsSIX, IPOSBIATH)

TBOPUYECTBO U BOOOpaKeHUE, OBITh MHUIIUATUBHBIM.
OBiageHue
MENCTBUSIMU:
') IPUHATHE Ce0s U JPYTUX JIFOJICH:

- MPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX JIOJEH Mpu

YHHUBCPCAJIbHBIMU PEryJIATUBHBIMU

QHATN3€ PE3YJIbTATOB JIEATEILHOCTH;
- MpU3HABaTh CBOE IPAaBO M MPABO APYTHUX JIOJEH HA
OIOKH;

- pa3BHBaTh CIOCOOHOCTh MOHUMATh MHUP C IO3HIIUH
pyroro 4eaoBexa

oOpatHass (yHKIHSA, KOMMO3UIUA GYHKIHMHA, JHHEHHAS (QYHKIUA,
KBaapaTu4Has QYHKIM, CTeTIeHHAs: (QYHKIUS C IETIBIM MOKa3aTeseM,
TPUTOHOMETPUYECKHE (DYHKIUH, OOpaTHbIE TPUTOHOMETPHUECKUE]
(GyHKIMHK, TOKa3zaTelpHas W Jorapugmuueckas (QyHKIUH; YMETb
cTpouTh rpaduku QyHKIUH, BBIIOIHATH MpeoOpa3oBaHus TpapuKOB
(b yHKIUH;

- YMETh UCTOJIBb30BaTh rpauku QYHKIUH U1 H3Y4EHHS ITPOIIECCOB U
3aBUCHMOCTEH MpH PELICHUH 3aa4 U3 APYTUX YU4EOHBIX MPEIMETOB U
13 peaJbHOM JKU3HM; BBIPAXATh (OPMyJaMu 3aBUCHUMOCTH MEXIY|

BEIIMYUHAMU;
- CBOOOJHO ONEpUPOBaTh MOHSATUSAMM: UYETHOCTh (DYHKIIMH,
[IEPUOIUYHOCTh byHKIMH, OTPaHUYEHHOCTH ¢byHKINH,

MOHOTOHHOCTh (DYHKIMH, OSKCTpeMyM (yHKIUH, HauOoibliee H
HaMMEHbIIIee 3HAaYeHUS (PYHKIIMH HA MMPOMEXKYTKE; YMETh IPOBOIUTH
McceJOBaHHE (QYHKIIHH;

- YMETh HCIIOJb30BaTh CBOMCTBA M rpapuku (YHKUMH U peleHus
YpaBHEHMI, HEpaBEHCTB W 33Jay C MapaMeTpaMu; M300paxkaTb Ha
KOOP/JMHATHOM IJIOCKOCTM MHOXECTBAa PELICHUH ypaBHEHHUH,

HCPABCHCTB U UX CUCTEM

OK 05. OcymiecTBisiTh yCTHYIO
1 IICbMEHHYI0 KOMMYHHMKALIUIO
Ha TOCYAapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
y4ETOM OCOOCHHOCTEN
COLIMAJIBHOTO U KYJIBTYPHOIO
KOHTEKCTa

B 001acTH 3CTETUYECKOT0 BOCIIUTAHMUS:
- 3CTETUYECKOE OTHOLIEHHE K MUPY, BKIIOYasi 3CTETUKY)|
ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA, CIIOPTa,
TpyZAa U OOIIECTBEHHBIX OTHOLICHHUH;

- CIIOCOOHOCTb BOCHPUHUMATh Pa3IMYHbIE BHJIBI
ICKYCCTBa, TPAJULIUU U TBOPYECTBO CBOETO U JIPYIHX
HapoJOB, OLIYIIaTh SMOILMOHAIBHOE BO3AECHCTBUE
ICKYCCTBA;

- yOeXIEHHOCTh B 3HAUYMMOCTH JUIsl JIMYHOCTH U
o0IIecCTBA OTEYECTBEHHOTO M MHUPOBOIO HCKYCCTBa,

PTHUYECKUX KYJIbTYPHBIX TpaguUUHd W HApPOJHOTO

- YMEThb ONEpUpOBaTh NOHATHUAMU: CpefHee apudMeTudecKoe,
MearaHa, HauOoJIbIlllee U HauMEHbIlIee 3HAYSHUs], pa3Max, IUCIepCHs,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOrOo HaOopa; yMEHHE H3BIIEKATh,
MHTEPIPETHPOBAaTh UH(OPMAIIHIO, TPEACTABICHHYIO B TaOIUIax, HA|
rpagukax, OTpPaKaIOLIYI0 CBOMCTBAa  peaJbHbBIX

[IPOLCCCOB U HBHCHHﬁ; MMPpEaACTaBJIATh I/IH(I)OpMaLII/IIO C IIOMOIIBIO

JruarpaMmmax,

TabIUI U JMarpaMM; HCCIeIoBaTh CTAaTUCTHYECKUE JaHHBIE, B TOM|
YhClie C NPUMEHEHHEM Trpa@UuecKuX METOAOB M AJIEKTPOHHBIX
CPEICTB;

YMETh ONEPUPOBATH IOHATUSIMH:
JIBYTPAaHHBIA  yroOJI,

TOYKa, MOpsiMas, TUIOCKOCTb,

IIPOCTPAHCTBO, CKpCHIMBAIOIIUECA  IIPAMBIC,

TBOPYCCTBA,

[MapaJUICJIbHOCTh U TNCPHCHAUKYISAPHOCTL IPSIMBIX U HHOCKOCTeﬁ,
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TOTOBHOCTb K CaMOBBIPAXKXCHHNIO B PA3HBIX BHOAX|

MCKyCCTBa,  CTPEMJICHHE  MpPOSBIATH  KadyecTBa
TBOPYECKOM JIMYHOCTH;

OBjazeHne YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU
IEHCTBUSAMMU:

a) oOIIeHue:

- OCYILECTBJISATH KOMMYHUKAllUM BO BceX cdepax
PKU3HU;

- pacro3HaBaThb HeBepOallbHbIE CpEACTBA OOIEHUS,
[MOHUMATh 3HAYEHUE COLIMAJIBHBIX 3HAKOB,
[pacro3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTYyalui
1 CMATYATh KOH(DIUKTHL;

- Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS]

C UCIIOJIb30BAHUCM SA3BIKOBBIX CPCACTB

YTOJT MEKIY MPSIMBIMH, YTOJI MEXIY MPSAMOW U IUIOCKOCTBIO, YIroJ
MKy IUIOCKOCTSAIMH, pPacCTOSHHE OT TOYKH [0 IUIOCKOCTH,
paCCTOSIHI/IC Me)KI[y HpHMBIMI/I, paCCTOHHI/Ie Me)KI[y IIJIOCKOCTSAMU,

- YMEThb HMCHOJb30BaTh NPU PELICHUU 3a7ad H3y4deHHbIE (DAaKThl H
00BEKTOB

TEOpeMBbl IUIAHMMETPHUM; YMEHHE OLICHUBATb pa3Mepbl

OKpYXKaOIIero MUpa

OK 06. IIposiBIsATh rpask1aHCKO-
MaTPUOTHYECKYIO MO3UIIHIO,
IEMOHCTPUPOBATH OCO3HAHHOE
[MOBE/ICHNE HA OCHOBE
TPaJIUIIHOHHBIX
00IICUETIOBEYECKUX IIEHHOCTEH,
B TOM YHCJIE C YUETOM
rapMOHH3AIIUN
MEKHAIIMOHAIBHBIX U
MEKPETUTMO3HBIX OTHOIICHUH,
[IPUMEHSITH CTaHIAPTHI
QHTHKOPPYIIIUOHHOTO
[MOBEICHUS

OCO3HAaHHUC O6y‘laIOIJ_[I/IMI/IC$I pOCCHﬁCKOﬁ

FpaH(,HaHCKOﬁ NICHTHUYHOCTH,
- LCJICHAIIPABJICHHOC pPAa3BUTHC BHYTpeHHeﬁ IMO3UIINH
VIMYHOCTH Ha

OCHOBC AYXOBHO-HPAaBCTBCHHBIX

[leHHOCTEH  HapoaoB  Poccuiickoit

MCTOPUYECKUX Y HALMOHAJIBHO-KYJIBTYPHBIX TPAIULINAN,

denepanuu,

(hOpMUPOBAHHE CHUCTEMBl 3HAYUMBIX IIEHHOCTHOA
CMBICIIOBBIX YCTaHOBOK, AHTUKOPPYIILIMOHHOTO
MHUPOBO33PEHUS,  IPABOCO3HAHUS,  IKOJIOTHYECKOMN

KYJIbTYPBHI, CIIOCOOHOCTH CTaBHUTh oejm " CTPOUTD,
PKM3HCHHBIC ITJIAHBI,
B yactu r PAKIAHCKOTO BOCTIMTAHUA:

OCO3HAHUE CBOMUX KOHCTUTYIHHMOHHEBEIX TIIpaB H

00s13aHHOCTEH, YBa)KEHHE 3aKOHA U IIPABOIIOPSAIKA;

IIPHUHATHC TPAaAUIIUOHHBIX HaITMOHAJIBbHBIX,

00IIIEUEI0BEYECKUX T'YMaHUCTHYECKUX 151

- YMETb OIIEPUPOBATh MOHATUAMU: IIPSIMOYTOJIbHAS CUCTEMA
KOOpJAMHAT, KOOPJAUHATHI TOYKH, BEKTOP, KOOPAUHATEI BEKTOPA,
CKAJIIPHOE IIPOU3BEIACHUE, YTOJl MEXIY BEKTOPAMH, CYMMa BEKTOPOB,
[TPOM3BEICHNE BEKTOPA HA YHCIIO; HAXOUTh C IMTOMOIIBIO N3YYEHHBIX
(hbopMyJ1 KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSTHUE MEXKIY ABYMS
TOYKaAMU;

-YMETh BBIOMPATh MOAXOIALINI U3yYEHHBIH METO ISl pELICHUS
3aJjauu, pacro3HaBaTh MaTeMaTHYeCKue (GakThl 1 MaTeMaTHUYECKHE
MOJIeJI B IPUPOAHBIX M OOIIIECTBEHHBIX SBJICHUSX, B HCKYCCTBE;
yMEHUE IPUBOAUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUI
[POCCUICKON U MUPOBOM MaT€MaTUYECKON HAYKHU.

- YMETb OIIEpUPOBATh IMOHATHUAMH: CIyYalHBIA OIBIT U CIy4alHOE
COOBbITHE, BEPOATHOCTH CIy4alHOTO COOBITHS; YMEThb BBIYMCIATH
BEPOATHOCTh C MCIOJB30BaHUEM TIpaUUECKUX METOJO0B; IPUMEHSTH
(bOpMyIIbI CIOXKEHUS U YMHOXKEHHUS BEpOSTHOCTEH, KOMOMHATOPHBIE
(bakTbl U GOpMYIBI MPHU pEIIEHUH 3a7ay; OLIEHHWBATh BEPOSTHOCTU

JICMOKPATUYCCKUX LICHHOCTCI>'I;

[PCAJIbHBIX CO6BITPII>1; 3HaAaKOMCTBO CO CHy‘-IElﬁHBIMH BCINYNHaAMMU,
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- TOTOBHOCTb ITPOTUBOCTOSITh UJIEOJIOTHUH IKCTPEMU3MA,
Hal[MOHATU3Ma, KCEeHO(POOUHU, AUCKPUMHUHAIUK TIO
COLIMAJIBHBIM, PEJIMTHO3HBIM, PACOBBIM, HALIMOHAJILHBIM|
[IpU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTbH B
MHTEepecax Tpa)KIaHCKOro oOIIecTBa, y4acTBOBaTh B
CaMOYIIpaBJICHUU B o0mieo6pa3oBaTeabHOM
OpraHU3alMK U IETCKO-FOHOIIECKUX OpraHu3alusix;

- YMEHHME B3aUMOJIEWCTBOBATbh C  COIMAIbHBIMU
MHCTUTYTAMU B COOTBETCTBHHM C HUX (QYHKIUSMHU U
Ha3HA4YCHHUEM;

- TOTOBHOCTb K TYMaHWTAPHOM U BOJIOHTEPCKOU
NeATEIbHOCTH;

[TaTPUOTHYECKOT0 BOCIIMTAHUS:

- cOpPMHUPOBAHHOCTh POCCUICKON  Tpa)JIaHCKOHN
MICHTUYHOCTH, NATPUOTH3MA, YBAaXXEHUS K CBOEMY)
Hapoly, 4yBCTBa OTBETCTBEHHOCTH Iiepen PonuHON,
COPIOCTH 3a CBOM Kpaid, cBOIO PonuHy, CBOM A3BIK M|
KYJIbTYDPY, IIPOIIJIOE u HacTosuee
MHOTI'OHAIIMOHAJIBHOTO Hapoaa Poccuuy;

- I[ICHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM|
CUMBOJIaM, HICTOPUYECKOMY M IPUPOJTHOMY HACIIEIHIO,
[MaMSATHUKAM, TpaauLIUAM HapoJ0B Poccun,
NOCTHKEHUAM Poccun B Hayke, MCKYCCTBE, CIOPTE,
TEXHOJIOTUAX U TPYJIE;

- ujeitHas yOeX/1eHHOCTh, TOTOBHOCTh K CIYXKEHUIO U
Ramure OTeyecTBa, OTBETCTBEHHOCTD 32 €r0 Cyb0Y;
OCBOEHHBIE 00YUAIOLUMUCT MEXIIPEIMETHbIE TTOHSATHUS
1 yHUBepcalbHble yueOHbIe NEHCTBUS (PErysTUBHBIE,
[M03HaBaTEIbHbIE, KOMMYHUKAaTUBHBIEC);

YMEHHE NMPUBOAUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YUCEN B
[IPUPOIHBIX U OOIIECTBEHHBIX SBICHUSIX

- CIIOCOOHOCTPH WX MCIIOJB30BaHUS B IT03HABATEIILHON U
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COIIMATLHOM TpaKTHKE, TOTOBHOCTb K
CaMOCTOSITEIbHOMY IUIAHUPOBAHHIO M OCYILECTBICHUIO
yaeOHOM y4eOHOTO|

COTPYAHHUYCCTBA C MNCAArornd4cCKUuMu pa6OTHI/IKaMI/I H

JACATCIIbHOCTH, OopraHu3anuvun

CBCPCTHUKAMHU, K y4aCTHIo B

MH/IMBUyaIbHOM 00pa30BaTeIbHON TPAEKTOPHUH;

MIOCTPOCHUU

- OBJIAJICHUC HaBbIKaMH y‘le6HO-HCCHCHOB&TCHBCKOﬁ,
HpOGKTHOfI 1 COIMaIbHOMI ACATCIIBHOCTH

OK 07. ComelicTBOBaTHL
COXPAHEHUIO OKPYKAOLIEH
Cpenbl, pecypcocOepekeHHUIO,
[IPUMEHSTH 3HAHUS 00
M3MEHEHUH KJIMMaTa, TPUHIUIIBI
OepeKITMBOTO MPOU3BOCTBA,
phPeKTUBHO NEHCTBOBATH B
Ype3BBIYAITHBIX CUTYAIIHSIX

- HE TNpUHUMATh JEWUCTBUA, NPUHOCSIIINE BpPE
OKpY>KaloILEH Cpese;

YMETh [IPOTHO3UPOBATH HeOIaronpusITHIC
PDKOJIOTHYCCKHUEC ITOCJICACTBUA NpCaAIPpUHUMACMBIX|

NICHCTBUMN, TPEAOTBPALATh UX;
pacIIUpUTh OMNbBIT JEATEIBHOCTH 3KOJIOTHYECKOU

HAIIPABJICHHOCTHU,
- p33pa6aTLIBaTb IJIaH PCHICHHA HpO6J’I6MLI C YUCTOM
AHaJIn3a UMCIOIIINXCA MaTCpHaJIbHBIX H

HEMaTEepHUaIbHBIX PECYPCOB;

- OCYIIECTBJIATH LIEJICHAIIPABICHHBIN MOMCK MEPEHOCa)
CPEICTB M CIOCOOOB JIEHUCTBUSA B MpO(hecCHOHATbHYIO
cpeny;

YMETb TIEPEHOCUTH 3HAHUS B IIO3HABATEIBHYIO U
[PAKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;
OLICHMBATh WUJAEHU C

npeajaratb HOBBIC ITPOCKTHI,
[MO3UIIUKM HOBHU3HBI, OPHUIMHAJIBHOCTH, HpaKTI/I‘{CCKOﬁ
BHAYUMOCTHU,

AaBaTb ONCHKY HOBBIM CHUTyallusdM, BHOCHUTDH

[KOPPEKTHUBBI B ACATCIbHOCTh, OICHUBATh COOTBETCTBUC

- YMETh OIIEpUPOBATh MOHATHAMU: (YHKIHS, HETIPpepbIBHAS (QyHKIHS,
nepBooOpa3Hasi, OINPENCICHHBI WHTETPall; YMETh
DIIEMEHTAPHBIX  (DYHKIIHIA,

HccicaoBarb B HpOCTGﬁHIHX ClIydasx

[MPOU3BOAHAS,

HAXOIUTH HpOI/IBBO[[HBIe PICHOJ'II)?;Y?I
CHpaBOLIHI)IC MaTepI/IaJ'IBI;
(1)yHKLII/II/I Ha MOHOTOHHOCTBb, HAXOJUTh HaI/I6OJ'II)HII/Ie U HANUMCHBIIINC
(yHKmii;

MCIIOJIb3OBAHUECM allllapaTa MaTCMAaTHUYCCKOI'O aHain3a;, IIPUMCHATDH

BHA4YCHU A CTPOUTDH l"pa(bI/IKI/I MHOTI'O4JICHOB C

[IPOU3BOHYIO IIPU PELICHUU 3a7a4 Ha JBH)KECHUE; PEILATh IIPAKTUKO-
OpUEHTHPOBAaHHBIE 3371a4l Ha HAUOOJIBIIINE U HAaMMEHbBIIINE 3HAYEeHUS,
Ha HaXOKJICHUE ITyTH, CKOPOCTH U YCKOPEHUS;

YMETb OHNCPUPOBATH TMOHATUAMU: JABWIKCHUC B HPOCTPAHCTBE,
0100HbIE (QUIYphl B MPOCTPAHCTBE; HCIOJIB30BATH OTHOIIEHUE
rionIaiel MoBepXHOCTEN U 00BEMOB MOA00HBIX (PUTYp IIPU PEIIEHUN
3ajad;

- YMEThb BBIYUCIATH T€OMETPUUYECKHE BEIMYMHBI (IUIMHA, YTOJ,
rUIomaab, 00beM, IUIOUIa]b MOBEPXHOCTH), MCIOJIb3Ys H3y4YEHHBIE
(bopMyIIBI U METOABI

[PE3yJIbTATOB LIESAM
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[TK 1.2. DddexkTrBHO
MCIIONB30BaTh  OCHOBHOE U
BCIIOMOTATENILHOE

000pyIOBaHUE W MAaTEPHAIIBI.

-yMETh peliaTh NPHUKIATHBIE 3a7adud B 00JIaCTH
podeccnoHanbHOM 1eATeNbHOCTH;
-YyMETh  IOJb30BATHCS  CTAHIAPTHBIMHU
[pEellIeHNs YpaBHEHUN U HEPABEHCTB;

npuemMamy

-ICMOHCTPUPOBATHL BJIAJICHUC MOHATUH U METOJ0B MAaTEMATHYCCKOI'O
aHaJIn3a I[HCKpGTHOfI MaTEMAaTHKU,

-AICMOHCTPUPOBATL BJIAACHUC YHCICHHBIMU MCTOAAMU PCUICHUA
IMPUKJIAAHBIX 3a1a4;

-ICMOHCTPUPOBATL BJIAACHHC IMOHSTHMN TCOpHHU BepOHTHOCTCﬁ )41
MaTeMaTHYEeCKON CTaTHCTHKH.

[1K 1.3. OcCylecTBIATH-yMETh pelaTh MNPUKIAJAHbIE 3a7adyd B 00JacTUl-yMeTh MPUMEHSTh OCHOBHBIE MaT€MaTHYE€CKHE METOJbl PeIICHUS

[POBEJICHUE CTAHJAPTHHIX  HUMPOPECCHOHATHHON ACSITEILHOCTH; [PUKJIAIHBIX 337291 0071acT TPO(heCcCHOHATLHOM e TEIILHOCTH.

cepTU(UKAITMOHHBIX -YyMETh  XapakTepHU30BaTh  TOBEIEHUE  (PYHKIIMIA,-YMETh MPUMEHITh OCHOBHBIC MOHSATHS U METOJbl MAaTEMATHYECKOTO

MCTIBITAHU M. MCTIOIB30BaTh TOJYyYEHHbIE 3HAHUS JUIsl ONHCAHHUS@HANIW3a, TUCKPETHOM MaTeMAaTUKH, JUHEWHON anreOphl, TEOpHu
AHaJM3a PeaIbHbIX 3aBUCUMOCTEH. BEPOATHOCTEMN u MaTeMaTUYECKON CTaTUCTHKH, OCHOBB]

MHTETPAIbHOTO U U PepeHIIHaIbHOTO NCUNCICHHUS.

[1K 1.7. OcCylecTBIATH-yMETh pellaTh MNPUKIAAHBIE 3aJadyd B 00JacTH[-AEMOHCTPUPOBATH BIIAJICHUE MOHATUN U METOJ0B MAaTEMaTUYECKOTO

TEXHUYECKYIO IKCILTyaTaIIONPO(eCCUOHATLHOU e TeIbHOCTH, aHalIM3a JMCKPETHON MaTeMaTUKH;

WH(OPMALHOHHO- LyMETb  MONB30BaThCs  CTAHAAPTHBIMA  HpreMamu|ACMOHCTPUPOBATL  BIAJICHHE YMCICHHBIMH METOJAMHU  PELICHUSA

3MEpPUTENBHBIX pUGOPOB,[PEIICHHS yPABHEHUH U HEPABEHCTB. [PUKIaJHBIX 33724,

CHUCTEM U KOMIIJIICKCOB.

-I1CMOHCTPUPOBATL BJIAJCHHC TMOHSATHH TCOpHUHn BCpOHTHOCTefI 41
MaTeMaTUUeCKON CTaTUCTUKH.

1K 1.8. Ocy1iecTBIATH
TEXHUYECKYIO AKCILTyaTaIUIo
OOPTOBBIX BBIYHCIIUTENILHEBIX

[YCTPOMCTB U CUCTEM.

-yMEThb pellaTh MNPHUKJIAAHbIE 3a7ayd B  00JacTH
podeccuoHaTbHOMN 1eATeNbHOCTH;
-yMETh  XapaKTepH30BaTh  IOBeJleHHEe  (YHKLHUH,
MCIIOJIb30BAaTh IOJIyYEHHBbIE 3HAHMS JJIs OINHCaHUs
aHaJIM3a pealibHbIX 3aBUCUMOCTEH.

-YMETb IPUMEHATh OCHOBHBIE MAaTEMaTUYECKHE METOAbI PEILICHUS
MPUKIIAJAHBIX 331241 007acTH NMPO(EeCCHOHANBHOM eI TeIbHOCTH.

-YMETb IIPUMEHATH OCHOBHBIC MOHATUS U METOAbI MAaTEMAaTH4ECKOIO
aHa/M3a, JUCKPETHOM MaTeMaTHKH, JHMHEWHON aireOphl, Teopuu
U MaTeMaTU4YeCKOM  CTATHCTHKH,

BEPOATHOCTEMN OCHOBB]|

MHTETpaIbHOTO U U PepeHInaIbHOTO NCUNCICHHUS.
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1K 1.13. [IpoBOMUTH-yMETh pemiaTh NPHUKIAAHBIC 33aJadyd B OOJACTH[-IEMOHCTPUPOBATH BJIAJCHHE MOHITHI M METOJIOB MAaTEMAaTHYECKOTO,
MOIKIFOYECHUE pUOOPOB,TpoheCcCUOHATBLHOMN NeITeTbHOCTH; aHaIM3a AMCKPETHON MaTeMaTHKH,

-ICMOHCTPUPOBATh BJAJACHUE YHCICHHBIMM METOJAMH PELICHUS
[IPUKJIAHBIX 33]1a4;

-JICMOHCTPUPOBATh BJAJCHUE IIOHATUNA TEOPUU BEPOSATHOCTEN U
o6paboTky TOJIYCHHbIX MaTeMaTH4eCKOW CTaTUCTUKH.

[pe3yJIbTaTOB.

[PErUCTPALIUIO HEOOXOAUMBIX-YyMETh  IMOJB30BAaThCS  CTAHAAPTHBIMH  TPHEMaMH|
XapaKTEPHCTHK ¥ MapaMeTpoB nPCLICHHS yPaBHCHUII 1 HEPABCHCTB.
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5. TemaTnuyecKuil IJIAH U COAECPKAHUE YUEOHOM JUCHUILIHHBI

HaumeHoBaHue pa3jie/ioB Conep:xkanue yuyeOHOro Mmarepuasa (0CHOBHOE M PO(PecCHOHATIBLHO- Oo0bem dopmMupyemblie
U TeM OPHEHTHPOBAHHOE), JIA00PATOPHBbIE U NPAKTHYECKHUE 3AHATHS, IPUKJIATHON 4acos KOMIIeTEeHI[UH
MOYJIb (IIPY HAJTUYHH)
1 2 3 4
OcHOBHOe coiep:kaHne
Paznea 1. IloBTOopenue 2 OK-04,0K-05,
Kypca MaTeMaTHKH OK-06,0K-07
OCHOBHOM WIKOJIbI
Tewma 1.1. Llens u 3amauun Coneprxanue yueOHOro MaTepuana
MaTeMaTUKHU TP OCBOCHUHU = v
CIeLHATBHOCTH ba3oBbie 3HaHUS U yMEHUS 110 MaTEMAaTHKE B IPOPECCHOHATBHON U B TIOBCEHEBHOM
NEeSATEIbHOCTH. )
Komb6unupoBanHoe 3anstue
Pa3ngen 2. Crenenu u 16 OK-01,0K-02,
kopHH. CTeneHHas OK-03,
bysHkuus OK-05,0K-07
Tema 2.1 Coneprxanue yueOHOr0o MaTepuana
CTeP eHHas yHKums, e TloHsTHS KOPHS N-0if CTENEeHH U3 AeHCTBUTENbHOTO uncna. dynkims y = Vx ux
cBOHCTRA cBoiicTBa U rpaduku. CBOMCTBA KOPHS N-Oi CTEICHHU.
KomOunupoBaHHoe 3aHsTHE 4
Tema 2.2 Coneprxanue yueOHOro MaTepuaa
Ipeoop a30BaHHC [IpeoOpa3oBaHne HppallMOHAIBHBIX BbIPAXKEHHM
BBIPDRCHMH € KOPHAMH 1~ IIpakTnueckoe 3ansatue Nel, Ne 2
Ol CTENEeHn 4
Tema 2.3 Coneprxanue yueOHOro MaTepuaa
CBOHCTEA CTeNIeHH © ITonsaTHe crenenu ¢ M0OBIM pallMOHAIbHBIM NTOKa3aTeneM. CTeneHHble GYHKINU, UX
patMoHaIbHLIMH cBOMcTBa U rpaduku
[IpakTuueckoe 3ansitue Ne 3 2
Tema 2.4 Coneprxanue yueOHOro MaTepuasa
Pemenue nppanmoHaabHbIX
ypaBHEHHiT HEPABEHCTB PaBHOCHIIBHOCTD MPpPALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB. MeTOIbI UX pelIeHUsI.
Pemenue nppanroHanbHbIX YPABHEHHUI U HEPABEHCTB. 4

IIpakTnueckoe 3ansatue Ne 4, Ne 5




Tema 2.5
CreneHu v KOpHHU.
Crenennast pyHKIUSA

Copepxanne yaueOHOTO MaTepuana

Onpenenenue cteneHHol QyHkuuu. Mcnons3oBanue e€ CBONCTB MpU pEeLICHUN
YPaBHEHUN W HEPABEHCTB.

2

KontponsHas pabora

Pazpea 3. 18

IlokazaTenbHast GyHKIUA

Tema 3.1 Coneprxkanue y4eOHOT0 MaTepuasa OK-01,0K-02,

[TokazarenbHast QyHKITHS, = OK-03,

. CreneHb ¢ MPOU3BOJIBHBIM JIEHCTBUTENBHBIM MOKa3areneM. OnpeneneHue

e€ cBOMCTBA o . o OK-05,0K-07
noKa3aTeabHOM QyHKIUH, e€ cBOICTBa M rpaduk. 3HAKOMCTBO C IPUMEHEHUEM
MoKa3aTenbHON QyHKIUH. Penenne moka3zaTenbHbIX YpaBHEHHH ()YHKIIMOHABEHO-
rpaguIecKuM criocodoom 4
[IpakTuueckoe 3anarue Ne 6, Ne 7

Tema 3.2 Copepxanue yueOHOT0o MaTepuana

Pemenne nokasaTenbHbIX P — —

yPABHEHHI H HEPABEHCTB CLLICHNE MTOKA3ATENLHBIX YPABHEHUH METOZ0M YPaBHHBAHNS TOKA3ATENEH, METOZIOM
BBEJICHUS HOBOH NepeMeHHON, PyHKIIMOHANbHO-TpadudeckuM MetooM. Perienne
MIOKAa3aTeJIbHbIX HEPABEHCTB 8
[Ipaktuueckoe 3ansTue Ne 8, Ne 9, Ne 10

Tema 3.3 Coneprxanue yueOHOro MaTepuaa

CucreMbl OKa3aTeIbHbIX v

. Pemenue cucremM noka3aTellbHbIX YpaBHEHUN

YpaBHEHUN
[Tpaktuueckoe 3ansitue Ne 11, No 12 4

Tema 3.4 Coneprxanue yueOHOro MaTepuaa

Pemenne 3anau. =
Pemenue nokasarenpHbIX YpaBHEHUI METOIOM ypaBHUBAHUS MIOKA3aTeNe U METOJOM

[Toka3zarenbHas GyHKIUA . -
BBEJICHHUS] HOBOU NepeMeHHOil. Pelenne nokasareabHbIX HEPAaBEHCTB )
KontponbHast pabora

Pasnen 4. 20

Jlorapugmsl.

Jlorapudpmuueckas

GyHxkuus
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Tema 4.1

Jlorapudm uuncna.
Jecatuunsiii 1
HATypaJIbHBIN JTOTapu(pMBL,
YHCJIIO e

Copepxanne yaueOHOTO MaTepuana

Jlorapudm yucna. [lecATUUHBIN 1 HATYPAIBHBIN JOTapU(PMBI, YUCTIO €

KOM6I/IHI/IpOBaHH06 3aHATHC

Tema 4.2
CoiicTBa norapudmos.
Onepanus

Copep:xanue yueOHOro MaTepuana

CaoiictBa norapudmon. Oneparust torapuGMupoBaHHs

norapuMUpPOBaAHUS [Ipaktuueckoe 3ansitue Ne 13, No 14
Tema 4.3 Copep:xanue yueOHOro MaTepuana
Jlorapudmmueckas Jlorapudmuueckas GpyHKIms, e€ cBoiicTBa

byHkus, e€ cBOiCTBa

KOM6I/IHI/IpOBaHH06 3aHATHC

Tema 4.4

Pemenue
JorapuPpMUICCKIX
ypaBHEHUI U HEPABEHCTB

Coneprxkanue yueOHOro Marepuana

ITonsatue norapupMu4eckoro ypaBHeHus. Tpu OCHOBHBIX METO/1a PELICHHUs
norapupMHUUECKUX YpaBHEHHUH: (yHKIIMOHATIBHO-TpaQUIECKHii, METON
NOTEHIMPOBAHHUS, METOJI BBE/IEHUS HOBOM nepeMeHHo. Jlorapupmuueckue
HEPABCHCTBA

[Ipaktnueckoe 3ansitue Ne 15, No 16, Ne 17

Tema 4.5

Cucremsl
JorapuPpMUUECKUX
ypaBHEHUI U HEPABEHCTB

Coneprxanne yueOHOT0o MaTepuania

AJTOPUTM pEelIeHUS] CUCTEMbI YpaBHEHH. PaBHOCHIIBHOCTH TOTapr(hMUUECKUX
YpaBHEHU U HEPABEHCTB

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 4.6
Jlorapudmsl B ipupose u
TEXHHUKE

ITpodeccronambHO-OPUEHTUPOBAHHOE CO/IEpIKaHue (COJiepKaHNe TMPHUKIATHOTO
MOJyJIsA)

ITpumenenue norapudma. Jlorapupmuueckas cnupais B npupoje. Eé
MaTeMaTHYECKHE CBOMCTBA

KOM6I/IHI/IpOBaHHOe 3aHATHC

Tema 4.7 Coneprxanne y4eOHOTO MaTepuana

Pemenue 3amau. —

JloraprdMEL. Jlorapudmsl. Pemienue norapupmudecknx ypaBHeHuil. Jlorapupmudeckast pyHKIus
Jlorapnmmeckas KonTponbhas padota

byHKIHS

OK-01,0K-02,
OK-03, OK-05, OK-
07,

MK 1.1, TTK 1.4, TIK
2.1, TIK 2.4, TIK 3.1,
MK 3.4
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Paszgea S.

OCHOBBI TPUTOHOMETPHUH.
Tpuronomerpuveckue
byHkunn

28

Tema 5.1
Tpuronomerpuueckue
(GyHKINN TPOU3BOIBHOTO
yria, yncina. Panquannas n
rpajxycHasi Mepa yria.

Conepkanue y4eOHOro MaTepuania

Panuannas mepa yria. [loBopoT Touku BOKpyr Hadajia koopauHat. OnpeaeneHue
CHHYCa, KOCUHYCa, TAHI'€HCA U KOTaHIe€Hca. 3HaK/ CUHYCa, KOCUHYCa, TAHI'€HCA U
KOTaHT€HCa M0 YETBEPTSAM. 3aBUCUMOCTh MEKIy CHHYCOM, KOCUHYCOM, TAHT€HCOM U
KOTaHI'€HCOM OJIHOTO U TOIO XK€ yria

KoMOMHUpPOBaHHOE 3aHATHE 4
Tema 5.2 Coneprxanue yueOHOro Matepuania
OcHOBHbIE
Tpuronomerpuyeckue Toxaectsa. CHHyC, KOCHHYC, TAHT€HC ¥ KOTAHT'€HC YTJIOB
TPUTOHOMETPUICCKHE
a 1 — a. DopMyIbl IPUBEACHUS
ToxecTBa. DOpMyIibI
KoMOuHMpOBaHHOE 3aHATHE
MPUBEACHUS 2
Tema 5.3 Copepxanue yueOHOro MaTepuana
UHYC, KOCHHYC, TAHTCH
CrHyC, KOCHHYC, TaHICHC Cymma 1 pa3HocTh cuHycoB. CymMmma B pa3HOCTh KOCUHYCOB. CHHYC M KOCHHYC
CYMMBI M Pa3HOCTH 1B .
Y C P ABYX IBOWHOTO yrita. @opMyIIbl MOJIOBUHHOTO yriia. [Ipeodpa3zoBaHue CyMMBI
B. CHHYC U KOCUH .
Yo ye cDOC ye TPUTOHOMETPUYECKHUX (YHKIIMI B MPOU3BEACHHUE U TPOU3BEICHUE B CYMMY.
JIBOMHOTO yIiIa. SOOPMYJIBL | BrinasxeHne TPUrOHOMETPHYECKIX (YHKIHIT Yepe3 TAHTEHC TTOJOBHHHOTO
MTOJIOBUHHOT z .
0710 Oro yria aprymenTa. [IpeoOpa3zoBanue mpocTeUIuX TPUTOHOMETPUUECKUX BBIPAKEHUN.
KomOunupoBanHoe 3aHsTHE 6
Tema 5.4 Copep:xanne yueOHOTO MaTepuana
Oynkuuu. Vx cBoiicTsa. O6acTh onpeeaeHus U MHOKECTBO 3HaYeH . UETHOCTh, HEUETHOCTD,
CriocoOb! 3as1anus neproauuHOCTh PyHKIwA. CriocoObl 3a1anus GYHKIHUIL.
byHKIUH 2
KoMbuHMpoBaHHOE 3aHsATHE
Tema 5.5 Coneprxanne yu4eOHOTO MaTepuasa
Tpuronomerpuueckue pr— m
o OO6nacTh onpenenaeHus] © MHOXKECTBO 3HAUeHUN. YETHOCTh, HEUETHOCTD,
¢dbynkuun. Mx cBolicTBa u 9 9 .
rpaduK MEePUOJUYHOCTh TPUTOHOMETpHueckux GyHkiuii. CBolicTBa rpaduku QyHKIUN Y =
sinx,y =cosx,y =tgx,y = ctgx D)

KOM6I/IHI/IpOBaHHOe 3aHATHC

OK-01,0K-02,
OK-03, OK-04,
OK-05,0K-07
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Tema 5.6
[IpeobpazoBanue rpadukoB

Copep:xanue yueOHOro MaTepuana

TPUTOHOMETPUYCCKUX CxxaTue u pacTspkeHue TpaduKOB TPUTOHOMETPUICCKUX (DYHKIIUH.
byHkMi [Ipeo6pa3zoBanue rpakoB TPUTOHOMETPUUECKUX (YHKIIHI

KomOunupoBanHoe 3aHsTue 2
Tema 5.7 Conepxanne yaeOHOT0 MaTepuana
OO6parnblie -
TPHFOHOMETpHUECKHE OO6patHbie TpuronoMmeTpuyeckue GpyHkiuu. x coiicTBa u rpaguku
byHKIHHA

KomOunupoBanHoe 3aHsTHE )
Tewma 5.8 Coneprxkanue yueOHOro MaTepuania
Tpuronomerpuyeckue :
yPABHEHHS ¥ HEPABCHCTEA VYpaBHeHHUs COS X = a. YpaBHEHHA Sin X = a. VYpaBHeHus tgx = a, ctgx =a.

Pemenvie TpUrOHOMETPUYECKHUX YPABHEHUH OCHOBHBIX THUITOB: TIPOCTCHUIITNE

TPUTOHOMETPUYECKHE YPABHEHUS, CBOJISAIINECS K KBaPATHBIM, pelllaeMble

pas3oKeHueM Ha MHOXKHTENH, OJHOpoAHbIE. [IpocTeiimme TpuronomeTpudeckme

HEpaBEHCTBA

IMpaktuueckoe 3anstue Ne 18, No 19, Ne 20 6
Tema 5.9 Coneprxkanue yueOHOT0 MaTepuana
Peenne 3ana4. OcHOBbI [IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BBIPAXKECHUHN. PellieHne TpUroHOMETPUIECKUX
TPUTOHOMCTPHH. ypaBHEHU U HEPABEHCTB B TOM YHCIIE C HCIIOJIb30BAaHHEM CBONCTB (DyHKITHI
Tpuronomerpudeckue
byHKIMHA

KonTponbHas pabota )

Hroro 3a 1 cemectp: 84 yaca

Paznea 6. 8
KomiuiekcHble ynciia
Tema 6.1 Coneprxanne y4eOHOTO MaTepuasa
Kommiekcubie yncna [TonsTre koMIeKkcHOTo yucia. ConpssKeHHbIE KOMIUIEKCHBIC YHCTIa, MOAYIb U

apryMeHT KOMIUIEKCHOTO yrcia. DopMa 3amicH KOMIUIEKCHOTO YHCTa

(reomeTpuyieckas, TPUTOHOMETpHYECKast, anredpandeckas). ApupmMeTHIecKue

JNEHCTBHS ¢ KOMIICKCHBIMU YHCIIAMU

4

IIpakTnueckoe 3ansatue Ne 21, Ne 22
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Tema 6.2
[TprMeHEeHHE KOMITJICKCHBIX
yHCcel

Copepxanne yaueOHOTO MaTepuana

Brimonnenue pacueToOB € ITIOMOIIbIO KOMIIJICKCHBIX YHCCII. HpI/IMepBI HCIIOJIBb30BaHUA
KOMIIJICKCHBIX YHUCCJI

[IpakTrueckoe 3ansitue No 23, No 24 4
Pa3nea 7. IlponsBognas 36
GyHxkuum, eé npuMeHeHue
Tema 7.1 Conepxanne yaeOHOT0 MaTepuana OK-01, OK-02,
[TonsTHe Npou3BOAHON. Ornpeznenenue 4yucI0BOM NOCIEI0BATENBHOCTU U CIIOCOOBI €€ 3ananus. CoiicTBa OK-03, OK-04,
®opmyiisl 1 TIpaBUIIa YUCIOBBIX MOCHea0BaTeIbHOCTEN. Onpenesenue mpeaea nocjie10BaTeIbHOCTH. OK-05,0K-06,
mddepeHIpoBaHHs Breruncnenue npeaenos mocienoBaTebHOCTe!. [Ipenen pyHKmy Ha OECKOHEYHOCTH. OK-07
IIpenen ¢pynkuuu B Touke. [lpupamenue aprymenta. [pupamienne pyHkuuu.
3anauyu, NPUBOJAIIME K TIOHATHIO IPOU3BOIHON. OnpeeneHre nponu3BOJHOM.
ANTOpUTM OTHICKaHHSI IPOM3BOIHOM.
KoMOuHMpOBaHHOE 3aHATHE 6
Tema 7.2 Coneprkanue yueOHOro MaTepuaa
[Ipon3BoIHBIE CYyMMBI, ®opmynsl quddepennupoBanus. [Ipasuna nuddepeHupoBaHus
PasHOCTH, TPOM3BEACHHUA, [Ipaktuueckoe 3ansitue Ne 25, No 26, Ne 27
4aCTHOTO 6
Tema 7.3 Conepxanue yueOHOro MaTepuasa
[IpousBoaHEbIE Onpenenenue cnoxHoi GyHkuu. [Ipon3BoaHas TPUrOHOMETPUUECKUX (PYHKIIMM.
TPUTOHOMETPHUYECKUX [Tpon3BosHast CIOXKHON PYHKIIUU
(ymxuit. Hponssonsas KoMOMHMPOBAHHOE 3aHSATHE
CJIO’)KHOM (DYHKIIMU 4
Tema 7.4 Coneprxanne yueOHOT0o MaTepuana
TTonsiTie 0 HEMPEPBIBHOCTH | [[onsTHE HeMpephIBHOI hyHKIMH. CBOICTBA HEMPepbIBHOM QyHKIHH. CBA3b MEKILY
dynxiuu. Metox HENPEPbIBHOCTBIO U JUPPEPEHIIUPYEMOCTHIO0 (YHKIIUU B TOUKE. AJITOPUTM PEIIECHUS
HHTCPBAIIOB HEPABEHCTB METOJI0M MHTEPBAJIOB
KomOunupoBaHHoe 3aHiTHE 4
Tema 7.5 Coneprxanue yueOHOro MaTepuasa

I'eomeTpuueckuit u
¢bu3nveckuit CMbICI
MIPOU3BOIHOM

I'eomeTpuueckuii cMbICT MPOU3BOAHON (PYHKIIMH — YTIIOBOM KO3 PULIEeHT
KacaTeJIbHOU K TpaguKy (GyHKIMU B TOUKE. Y paBHEHHE KacaTelbHOU K Tpaduky
GyHKIUU. ANTOPUTM COCTABJICHUSI ypaBHEHUS KacaTesIbHOM K rpaduKy QyHKIIMI

y=f(x)
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KoMOuHMpoBaHHOE 3aHATHE

Tema 7.6
dusnueckuii CMBICIT
MPOU3BOAHOM B

Conepxkanue y4eOHOro MaTepHuania

dusndeckuii (MEXaHUIECKHUIT) CMBICI TPOM3BOIHON — MTHOBEHHAsI CKOPOCTh B
MOMEHT BpeMeHu t: v = S'(t)

Zf;ﬁZ;CHOHaHBHHX [IpakTuueckoe 3ansitue Ne 28 )
Tema 7.7 Coneprxkanue y4eOHOr0o MaTepuasia
MonoToHHOCTb QyHKIMH. | Bo3pactanue u yObiBaHue (pYHKIIMH, COOTBETCTBHE BO3PACTAHUS M YOBIBAHHS
Touku skcTpeMyma (GyHKIMU 3HAKY TPOU3BOAHOM. [IOHSATHE MTPON3BOMHOM BBICIIETO MOPSIKA, 4
COOTBETCTBHUE 3HAKa BTOPOU MPOU3BOIHON BBITYKIOCTH (BOTHYTOCTH) (YHKIIUU HA
oTpe3ke. 3a1aud Ha MAKCUMYM U MHHUMYM. AJITOPUTM HCCIeIOBaHUs (QYHKIIMU U
MIOCTPOECHHS €€ rpadrKa ¢ TOMOIIHIO IPOU3BOTHOM
KomOnHupoBaHHOE 3aHsTHE
Tema 7.8 Coneprxkanue y4eOHOro Marepuania
Hccnenosanue dynkuun u | MccnenoBanne GyHKIMKA HA MOHOTOHHOCTB M ITOCTPOEHHE IpaGuKOB
MOCTOPEHHHE IPadHKOB IIpakTueckoe 3anarue Ne 29, Ne 30 4
Tema 7.9 Coneprkanue yueOHOro MaTepuala
Haubonbmee u HaxoxneHne HanOoIbIIIero 1 HAMMEHBIIETO 3HAYCHUH (PYHKIINH
HAMMCHBILIEE SHATCHHA [IpakTueckoe 3anarue Ne 31, Ne 32
byHKIMH 4
Paspean 8. 18
IlepBooGpa3nasn
(yHKIMH, eé NPUMEHECHHE
Tema 8.1 Coneprxanue yueOHOro MaTepuaa
TlepsoobpasHas yHKIMH. | 3a1aua 0 BOCCTAHOBIICHUH 3aKOHA ABHKEHHS 10 H3BECTHOM ckopocTy. [loHsTHE OK-01,0K-02,
IpaBuna HaxoKACHHS uHTerprupoBanus. O3HAKOMIICHHE C TIOHATHEM MHTErpaia  IepBOOOPa3HOM st OK-03, OK-04,
nepBOOOPA3HEIX ¢Gyakmn y = f(x). Pemenue 3a1a4 Ha CBA3b EPBOOOPA3HOM U €€ IIPOU3BOIHOM, OK-05,0K-06,
BBIUHCIICHHE NTepBOOOpa3HOM i JaHHOU GyHKIMK. Tabnuua dhopMyn ams OK-07
HaXOXKJICHHUS NIEPBOOOPa3HbIX. M3ydueHune npaBuiia BEIYUCICHHAS IEPBOOOPA3HOIMA TIK 1.1, TIK 1.4, TIK
KoMOuHnpoBanHoe 3aHsTHE 4 2.1, TIK 2.4, 1IK 3.1,
Tema 8.2 Conepxanue yueOHOro MaTepuasa TK 3.4

[Imomaae KpUBOIMHEHHOM
Tpanennn. Popmyna
Herorona-JleiiOauna

33}13‘11/1, MMPUBOJAAIIHNE K ITOHATUIO ONIPEACIICHHOTO MHTETrPaJia — O BBIYUCIICHUN
IJIOILA I KPUBOJIUMHEHHOM Tpanenuu, o nepeMenieHn Touku. [Tonstue
onpeneneHHoro naTerpaita. opmyna Hetotona- Jleitoauia
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KoMOuHMpoBaHHOE 3aHATHE

Tema 8.3 Coneprxkanue y4eOHOro MaTeprasa
Heonpenenennsiit [ToHnsiTHE HEOpeaEeNEHHOr0 HHTErpaia. [ €OMETPUYECKHI CMBICH ONPEIETICHHOTO
UHTErpanl WHTErpana

[IpakTrueckoe 3anstue Ne 33, No 34 4
Tema 8.4 [TpodeccrnonanbHO-OPHEHTUPOBAHHOE COJEPIKAHUE (COIEepPIKaHNE TTPUKIIATHOTO
OnpeneneHHblil UHTErpai B | MOJYJISA)
KUZHH I'eomeTpuueckuit cmbica omnpenenaeHHoro nuterpana. ®opmyna HetoToHa-

Jleiibnuna. Pemenue 3a1ay Ha pUMEHEHNE MHTErpalia JJIsl BBIYUCICHUS (PU3NIECKUX

BEJIMYMH U TUIOIIA e

[Ipaktuueckoe 3anstue Ne 35, Ne 36 4
Tema 8.5 Copep:xanue yueOHOro MaTepuana
Pemenne 3anay. IlepBoobOpaznas pynkuuu. IlpaBuna HaxoxxaeHus neppoodpasHbix. E€ npuMenenue
IlepsooGpasnas Gpynkuuu, | KontponbHas pabora
€€ MPUMEHEHHUE 2
Pa3zpen 9. 14
IIpsimMble U MJIOCKOCTH B
NPOCTPAHCTBE
Tema 9.1 Copepxanne yueOHOTo MaTepuana OK-01, OK-03,
OCHOBHBIE OHATHSI [Ipeamer crepeomerprn. OCHOBHBIE MOHATHUS (TOYKA, IPAMasi, ITIOCKOCTb, OK-04, OK-07
CTEpEOMETPHH. mpocTpancTBo). OCHOBHBIE aKCHOMBI cTepeomeTpun. llepecekaromuecs,
PacmonoskeHre npsiMbIX B napajuleNibHbIe U CKpeluBaromuecs npsmslie. [lprusHak u cBocTBO
MIPOCTPAHCTBE cKpeuBarmuxcs npsMbix. OCHOBHbBIE IPOCTPAHCTBEHHBIE (DUTYPBI

KoMOMHUpOBaHHOE 3aHATHE 4
Tema 9.2 Coneprxanne y4eOHOT0 MaTepuasia
IMapannensnocts NpsMbIX, | [lapannensHble npsmas u mwiockocts. Onpenenenue. [Ipusnak. CoiicTBa (c
NPAMOU U TJIOCKOCTH, nokasarenbcTBoM). [lapamnensabie mockoctu. Onpenenenue. [Ipu3nak. CroiicTsa (C
IJI0CKOCTEN J0Ka3aTenbcTBOM). TeTpasp u ero snemenTsl. [lapanienenunes U ero 3JeMeHTHI.

CBolicTBa IPOTUBOIIOIOXKHBIX TPAHEN U IMarOHAIEW  MapauIesIeTIUIEA.

[Toctpoenue ceuenuit. Pemenue 3anay.

KomOunupoBanHoe 3aHsATHE 6

34



Tema 9.3

[lepneH IUKYISPHOCTD
IPSAMBIX, IPSIMON U
IJIOCKOCTH, IIJIOCKOCTEN

Copepxanne yaueOHOTO MaTepuana

[Tepnennukynsapusie npsamele. [lapamienbHble TpsMbIe, IEPIECHIUKYIISPHBIE K

IIJIOCKOCTH. HpI/ISHaK MNECPICHANKYIIAPHOCTHU HpﬂMOﬁ H IINIOCKOCTH. HOK&S&TGJ’IBCTBO.

Ilepnenaukynsp u HaknoHHad. [lepnenaukynspHsie iockocty. [Ipusnak

MCPIICHAUKYIIIPHOCTH IUIOCKOCTEHA. Z[OKaBaTeJIBCTBO. Paccrosnus B IMPOCTPAHCTBC

KoMOuHMpoBaHHOE 3aHATHE 2
Tema 9.4 Coneprxkanue y4eOHOT0 MaTepuasa
Teopema o Tpex Teopema o Tpex nepneHAuKysApax. JlokazaTenbCcTBO. Yol MEXAY NPAMON U
TCPHCHARKYIApax IJIOCKOCTBI0. YTOJI MEXAY MIIOCKOCTSIMHU

KoMOuHMpOBaHHOE 3aHATHE 2
Pazpean 10. 38
MHororpaHHiKH M TeJjia
BpallleHHus
Tema 10.1 CopepxaHue yueOHOro MaTrepuaia OK-01,0K-02,
Bepuunsl, pé6pa, rpanu [Tonsitue MHOTOrpaHHuKa. ETo aeMeHThI: BepIIuHbl, pedpa, rpanu. Juaronains. OK-03, OK-04,
MHOTOTpaHHHUKA Ceuenue. Boimykiible 1 HEBBITYKJIbIE MHOTOTPAHHUKH OK-05,0K-06,

[IpakTuueckoe 3ausitue Ne 37 OK-07

2 K 1.1, [IK 1.4, I[IK

Tema 10.2 Copep:xanue yueOHOro MaTepuana 2.1,1IK2.4,1IK 3.1,
[Ipusma, ee cocraBisromue, — IIK 3.4
ceuenne. [Ipsamas u [Tonsarue npusmsbl. E€ ocHOBaHus U 60K0BLIe" rpanu. Beicota npusmsl. [Ipsamas u
NPABHITHHAS IPH3MA HakJIOHHas npu3Ma. [IpaBunpHas npusma. E€ ceuenune

[IpakTnueckoe 3ansatue Ne 38 2
Tema 10.3 Coneprxanue yueOHOro MaTepuaa
Iapannenemanez, xy0. [Tapannenenunen, cBoiicTBa NpsIMOYTOJIBHOTO Mapaenenumnena, kyo. Ceuenue
Ceuenne kyba, KyOa, nmapajuiesenumneaa
napajuiefenunena

IIpakTnueckoe 3anarue Ne 39

2

Tema 10.4 Coneprxanue yueOHOro MaTepuasa

[MTupamupa, e€
COCTAaBJISIOLIUE, CCUCHHUE.
[IpaBunpHas nupamMuaa.

[Mupamuna, e€ cocraBnsmomue, ceuenue. [IpaBunbpHas nupamuaa. Y ced€HHas
nMpamMua
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ITupamuna u e€ anementsl. Ceuenne nupaMmusl. [lpaBunbHas nupamMuaa. Y cedeHHas
nupamuia

[IpakTuueckoe 3anstue Ne 40

Tema 10.5

BokoBas u noJiHas
HOBerHOCTB HpI/ISMBI,
TUPAMUIBI

Copnepkanue y4eOHOro MaTepuaia

HJ'IOH.[&,I[B OOKOBOM M MOJIHOM MMOBCPXHOCTH IIPU3MBI, ITUPAMHUIbL

[IpakTrueckoe 3ansitue Ne 41

Tema 10.6

Cummerpus B Kyoe,
napajiesienunesie, npusme,
nupamMusie

Copepxanue yueOHOro MaTepuana

CumMeTpHsi OTHOCUTEIBHO TOUKH, IPSAMOM, TIIOCKOCTH. CUMMETpHS B KyOe,
napajuleJIenunene, NpusMe, IUpamMuae

[Ipaktuueckoe 3ansitue Ne 42

Tewma 10.7
[Ipumepsl cummeTpuii B
npodeccuun

[TpodeccroHambHO-OPHEHTUPOBAHHOE COMIEPIKaHKE (COACPIKaHUE TPUKIIATHOTO
MOJTYJIs1)

CumMeTpus B IPUPOJIE, APXUTEKTYpPE, TEXHUKE U OBITY

[IpakTuueckoe 3anarue Ne 43

Tema 10.8 Copepxanue yueOHOro MaTepuana
[IpaBunpHbIE =
[TonsiTe mpaBUIILHOTO MHOTOTpaHHUKA. CBOMCTBA MPABHIIBHBIX MHOTOT'PAaHHUKOB
MHOT'OTPaHHUKHU, UX
CBOIiCTBA [IpakTuueckoe 3anstue Ne 44
Tema 10.9 Coneprxanue y4eOHOro MaTepuana

unuuap u ero
cocrasirstromnue. CeyeHnue
HUWIHH]pA

Hunuuap u ero snemenTsl. CeueHne NUIMHpPA (MapajuleIbHble OCHOBAaHHUIO U OCH).
PasBepTka nunmmHapa

IIpakTnueckoe 3anarue Ne 45, Ne 46

Tema 10.10

Konyc, ero cocrasisroniue.

Ceuenue koHyca

ITpodeccroHanbHO-OPUEHTUPOBAHHOE CO/IEpKaHKe (CojiepKaHue MPUKIATHOTO
MOJyJIsA)

Konyc un ero anemenTsl. CeueHne KoHyca (IapajyiesbHble OCHOBAHUIO U ITPOXOIAIINE
yepes BepIIMHY), KOHWYecKue ceueHus. PazpepTka KoHyca

[IpakTnueckoe 3ansTue Ne 47, Ne 48

Tema 10.11

VY ceu€HHBIN KOHYC.
CeueHune yceu€HHOTO
KOHYca

Copep:xanne yueOHOT0 MaTepuana

VYceu€nnsiit konyc. Ero obpasyromiast u Beicota. CeueHne yceu€HHOTo KOHyca

[IpaxkTnueckoe 3ansitue Ne 49
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Tema 10.12
[ap u cdepa, ux ceyeHus

Copepxanne yaueOHOTO MaTepuana

ap u chepa. Bzaumuoe pacnonoxenue chepsl u miockoctu. Ceuenue mapa, chepsl

IIpakTnueckoe 3anarue Ne 50 ’
Tema 10.13 Coneprxkanue y4eOHOro MaTepuania
[Tonsrue 06 o0béme Tena. | Iousitue 06 06bEMe Tena. OOBEM KyOa u IPSAMOYTOIBHOTO MapasUIeICTUIE/IA.
OtHomeHnne 00bEMOB O06BEéM npu3mbl ¥ nuiMHApa. OTHOLIEHHE 00BEMOB MOTOOHBIX TEl
MOTOOHBIX TeJ IIpakTueckoe 3anarue Ne 51, Ne 52 4
Tema 10.14 Copepxanne yaeOHOT0 MaTepuana
OOBEMBI U TIOMIAH O06Bémbl mupamuipl U KoHyca. O0BEM mapa. [1nomany noBepxHocTen Te
TIOBEPXHOCTEH TeJl [IpaxTuueckoe 3anarue Ne 53, Ne 54 4
Tema 10.15 Coneprxkanue y4eOHOro Marepuania
Pemenue 3anau. OOBEMBI U MJI0IIAIU TOBEPXHOCTH MHOIOI'PAaHHUKOB U T€JI BpaIlleHUs
MHoOrorpanHukHu u tena
BpaIlcHUsI KOHTpOJ‘ILHa}I pa60Ta 2
Paznen 11. 10
KoopauHatbl 1 BEKTOPbI
Tema 11.1 Copep:xanue yueOHOro MaTepuasa OK-02,
JlexapToBBI KOOPAVHATHI B — OK-03, OK-04,
[POCTPAHCTEE. JlexapToBbl KOOpJIMHATHI B TpocTpaHcTBe. [IpocTeiine 3aaun B KOOpAMHATAX. OK-07
PacCTOSTHHE MEKITY BYMS! PaccrosiHre Mexny AByMs TOUKaMH, KOOPAUHATBI CEPEIUHBI OTPE3KA
TOYKaMH.
Koopaunats! cepeaunsl IIpakTnueckoe 3anarue Ne 55, Ne 56
oTpe3Ka 4
Tema 11.2 Coneprxanue yueOHOro MaTepuasa
BekTtopsl B ipocTpaHCTBE. Bexkrtopsl B ipocTpancTBe. Cl0KEHNE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOPA
VYroa Mexay BEKTOpaMH. Ha yncao. Kommutanapasie BekTopbl. CKalsIpHOE IPOU3BEAEHUE BEKTOPOB.
Ckansproe npoussesicHue | Pa3noskeHue BEKTOpa 10 TpeM HEKOMIUIaHApHBIM BeKkTopaMm. KoopanHaTel BEKTOpA,
BEKTOPOB CKaJISIPHOE MPOU3BEEHUE BEKTOPOB KOOPIANHATAX, YTOJI MEX1Y BEKTOPAMH, YIOJl
MEXy NPSAMOI U IMIIOCKOCTBIO, YTOJl MEX]Y IIIOCKOCTAMHU. Y paBHEHHE TIOCKOCTH.
[Ipaktueckoe 3ansitue Ne 57, No 58, No 59 6
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Paznea 12. 22
JIeMEHTBbI
KOMOUHATOPHKH,
CTATUCTUKHU U TEOPHUU
BEpPOSATHOCTEM
Tema 12.1 Coneprxkanne y4eOHOT0 MaTepuasia OK-01,0K-02,
OCHOBHBIC ITOHSATH IlepecTaHOBKH, pa3MEICHHUS, COYETAHMS. OK-03, OK-04,
KOMOMHATOPUKH [TpakTuueckoe 3anstue Ne 60, No 61 4 OK-05,0K-06,
Tema 12.2 Copepxanne yaeOHOro MaTepuana OK-07
CoObbITHE, BEpPOSITHOCTh CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSTHOCTH CYyMMBI COOBITHH. TK 1.1, TIK 1.4, TIK
coObITHs. CrioXXKeHHne U YcroBHas BEPOSTHOCTh. 3aBHCUMBIC 1 HE3aBUCUMBIE COOBITHS. TeopeMsbl 0 2.1, 1IK2.4, TIK 3.1,
YMHOXXEHHE BEPOATHOCTEN | BEPOSITHOCTU MPOU3BEICHUS COOBITHH. TIK 3.4
ITpakTuueckoe 3anstue Ne 62, Ne 63 4
Tema 12.3 [IpodeccrnonanbHO-OpHEHTUPOBAHHOE COAEPIKAHUE (COIEepPKaHNEe TPUKIIATHOTO
BepositHOCTE B MOJyJIs1)
npodeccuoHaNbHBIX OTHOCHUTENBHAS YacTOTa COOBITHS, CBOMCTBA €€ ycToWunBOCTH. CTaTnuueckoe
3aja4ax omnpezaeneHue BepossTHOCTU. OlleHKa BEPOSITHOCTH COOBITHUS
ITpakTuueckoe 3anstue Ne 64, Ne 65 4
Tema 12.4 Copep:xanue yueOHOTo MaTepuana
JluckpeTrHas ciaydanHas Bunel cnyyaiitnbix BennuuH. OnpeneneHue TMCKPETHON Cly4aiiHON BEeNMUYUHBL. 3aKOH
BEJIMYMHA. 3aKOH €€ pacnpeeseHuss AMCKPETHOM cilydyaiiHOM Bean4MHbI. E€ unciaoBble XapaKTEPUCTUKH
pacrpeieneHus [Tpaktuueckoe 3anstue Ne 66, No 67
4
Tema 12.5 Copep:xanue yueOHOTo MaTepuana
3aayu MaTeMaTU4eCcKOn Bapuarmonnsiii psaj. [lonuron yactot u ructorpamMmma. CTaTUCTHUECKHE
CTaTUCTHKH XapaKTePUCTHKH psijia HAOII01aeMbIX JaHHbIX
ITpakTnueckoe 3anarue Ne 68, Ne 69 4
Tema 12.6 Coneprxanne y4eOHOT0 MaTepuasia
Pewenue 3amau. DneMeHTsl | DnemMeHTH KOMOMHATOPUKH. COOBITHE, BEPOSATHOCTD COOBITHS. ClIOXKEHUE U
KOMOMHaTOPHKH, YMHOKEHHE BEPOATHOCTEN
CTaTUCTUKH U TEOPUU
BEPOATHOCTEMN
KonTtposnbHas pabora 2
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Pasznea 13. 4

YpaBHeHusi u

HepaBeHCTBA

Tema 13.1 Coneprxkanue y4eOHOT0 MaTepraia OK-01,0K-02,

PaBHOCHIIBHOCTD PaBHOCUIBHOCTE ypaBHeHHH U HepaBeHCTB. Onpenenenus. OCHOBHBIE TEOPEMBI OK-03, OK-04,

YPaBHEHHUi1 ¥ HCPABEHCTB. | paBHOCHJILHBIX MIEPEXOAX B YPABHEHHUAX U HepaBeHCTBax. OOIIMe METOIbI PEICHHS OK-05,0K-06,

OO1mKe METOIBI PEIEHHUS YpaBHEHUH: MEPEX0/l OT paBEHCTBA (PYHKIIUHA K PABEHCTBY apryMEHTOB JIJIst OK-07
MOHOTOHHBIX (DYHKIIMI, METOJI Pa3I0KEHUS HA MHOYKUTENHU, METOJI BBEICHUS HOBOM IIK 1.1, IIK 1.4, IIK
HIEPEMEHHOMN, QYHKIMOHAIBHO-TpaQUIECKHI METON 2.1,TIK 2.4, TIK 3.1,
IIpakTHUECKOE 3aHATUE 2 1K 3.4

Tema 13.2 [IpoeccHoHaNbHO-OPUEHTHPOBAHHOE COAEPKAHME (COIEPKAHUE TPUKIATHOTO

CocraBieHue U penieHue MOJyJIs1)

npoheCCHOHANBHBIX 33/la4 | Penenune TEKCTOBBIX 3a1a4 NPO(hECCHOHATEHOTO COAEPKAHUS

¢ MOMOILIBIO ypaBHeHiu [IpaxTuueckoe 3ansarue Ne 70 )

JK3aMeH

Bcero: 232
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6. YcaoBus peanu3anuu NporpaMMbl JMCUMILVIMHBI « MaTeMaTHKa»

6.1 TpebGoBannsi K MUHMMAJLHOMY MAaTEPUATBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peaﬂmauym [nporpaMmbl  TUCHUILIIWHBI Tpe6yeT HaJIN4Uus y‘IG6HOFO KaOMHETa
MaTCMATHKaA.

Obopyoosarue yuebH020 Kabunema:
Cronel yueHnueckue 15 mir.
Cron npenoaasarens 1miT.
Crynpsa yuennueckue 30 mr.
4. Jlocka lmr.
Yuebno—naznaonvie nocobus:
- KOMILJIEKThI Y4€OHO-HATJISIIHBIX TTOCOOU MO JTUCIUILINHE.
Inaxameor:
-CBOICTBA JIOTrapu(PMOB;
- CBOMCTBA TPUTOHOMETPUUECKUX HYHKIIUN;
- Ta0JuUIa 3HAYCHUN TPUTOHOMETPUUIECKUX HYHKIIUA;
- Ta0JuIa CTETCHEeH;
- opMyJIBI CyMMBI U PA3HOCTH apTyMEHTOB TPUTOHOMETPUYECKUX (PYHKITUH.
TexHuueckue cpeocmea oOyueHuUs:
1. TIK.
MynbTUMEIUITHBIN TPOEKTOP.
DKpaH HACTCHHBIM.

KoMruiexT cTeHnoB & mIT.

MHorogyHKIHOHAIBHBINA KOMIUIEKC npenoaaBatens; Microsoft Office
Professional Plus 2013 (License: 63756500)

Sl

Nk W

6.2 Uupopmanuonnoe odecreyenue o0yuenus. IlepedyeHb pekomeHayeMbIX
yueOHbIX u3aanuii, UHTepHeT-pecypcoB, 10NOJTHUTEIbHOM JIJUTEPATYPbI:

WNudopmannonnoe odbecrieueHnue 00yueHus
[lepeuens yueOHbIX U3aHul, IHTepHET-peCypCcoOB, AOMOJIHUTEIBHOMN JIUTEPATYpPhI

JJ1s1 KypcaHToB.
1. Anumos LT A. Anrebpa n Havana Marematudeckoro ananusza.-M:IIpocsemenue, 2016
2. Nanasa A.A. Marematuka: Yue6Huk -M: ®opym,2013

3. HanasH A.A. CoopHuK 3aaa4 1o MaTtematuke. -M: @opym, 2013

s npenoxasaresieii.

1. O6 ob6pazoBanuu B Poccuiickoit ®enepanuu: denep. 3akoH ot 29.12.2012 Ne273-D3 (B pen.
@enepanbHbix 3ak0HOB OT 07.05.2013 Ne99-d3, ot 07.06.2013 Nel20-D3, ot 02.07.2013 Ne
Nel70-@3, ot 23.07.2013 Ne203-®3, or 25.11.2013 Ne317-®3, ot 03.02.2014 Nell-®3, ot
03.02.2014 Nel5-®3, ot 05.05.2014 Ne84-D3, ot 27.05.2014 Nel35-@3, ot 04.06.2014 Nel48-
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@3, ¢ u3M., BHecEHHbIMU DenepanibHbIM 3aKkoHOM 0T 04.06.2014 Nel145-D3, B pen. ot 03.07.2016,
cusm. Ot 19.12.2016)

. Ilpuka3z MunucrepctBa oopasoBanus u Hayku P® ot 31 nexadps 2015 r. Nel578 «O BHeceHuun
M3MEHEHUH B (pelepanbHbIii TOCyJapCTBEHHBINH 00pa30BaTENbHBIN CTAaHAAPT CPEIHEro OO0IIero
oOpa3oBaHus, YTBEpKACHHBIA TpukazoM MuHucTepcTBa o0Opa3oBaHHsS W Hayku Poccuiickoi
®enepanuu ot 17 masg 2012 r. Ned13»

. Ilpumepnas OcHoOBHas oOpa3oBareibHas TporpamMma CpeIHero oomero obpazoBaHus,
0I00peHHas pemeHreM ¢GeaepasbHOro y4eOHO-METOAUYECKOTO OOBEIMHEHHS T0 0oO0ImeMy
obpa3zoBanuio (mpoToko ot 28 utons 2016 1. Ne2/16-3).

. ®enepanbHbIi 3akoH OT 29.12.2012 No 273-03 «O6 obpazoBanun B Poccuiickoit denepannumy.

. IIpuxa3z Munuctepcta oOpasoBanus 1 Hayku PO ot 17.05.2012 Ne 413 «O06 yrBepxaeHIH
(benepanbHOro roCyAapCTBEHHOTO 00pa30BAaTEIbHOTO CTaHAApTa CpenHero (MOJHOro) OOIero
o0pa3oBaHU.

. Ilpukaz MunuctepctBa obpa3zoBanusi u Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHuu
n3meHennii B Ilpukaz MunuctepcTBa oOpa3oBanusi u Hayku Poccuiickoit ®Denepanuu OT
17.05.2012

. Ne 413 «“O06 yrBepxknenun (eneparbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENbHOIO CTaHIapTa

cpenHero (IMOJIHOT0) 00IIero 00Opa3oBaHus ».

. Ilucemo [lemapramMeHTa TOCyAapCTBEHHOW IOJMTHKU B c(epe MOATOTOBKH PadOYMX KaapoB U
JIIO MunucrepctBa obpazoBanusi U Hayku P® ot 17.03.2015 Ne 06-259 «PekomeHpamnuu 1o
OpraHu3alii  TOJYYeHHUs cpenHero oOmiero oOpa3oBaHMs B IpelelaX  OCBOCHHSA
00pa3oBaTeNbHBIX MPOTPAMM CpPEIHEro NMpoQecCHOHANbHOrO 00pa3oBaHUA Ha 0a3e OCHOBHOIO
o01miero o0pa3oBaHus ¢ y4eTOM TpeOoBaHMH (enepanbHbIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX
CTaH/IApPTOB M TMOJy4aeMod Mpodeccud WM CHEeIHATbHOCTH CPEAHEr0 MPOQECCHOHATBHOTO
00pa3zoBaHUsI.

10. bammmakos M.M. Marematuka: KH. JUIsl IpenogaBaTelis: MeTo 1. mocooue. — M., 2013
11. bammmako M. . Ilpiranos 1.1. MeTtonuueckoe mocodue mist moaroroku k EI'D. - M., 2014

NMHTEPHET-PECYPCBI:

http://festival. Iseptember.ru/

http://www.fepo.ru
WWW.MATHEMATICS.RU

KOHTPOJIbHBIE MATEPUAIJIBI).

WWW.FCIOR.EDU.RU (MHO®OPMAINMOHHBIE, TPEHMPOBOYHLIE U

e WWW.SCHOOL-COLLECTION.EDU.RU (EAUHAA KOJUIEKIIMN

HUDPOBBIX OBPA30OBATEJIBHBIX PECYPCOB).
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7. KoHTPOJIb U 01leHKA pe3yJIbTATOB 0CBOEHHs 00111e00pa30oBaTeIbHOI

KonTpoair u ouneHka

pE3yNbTaToB

JTUCIHUILINHBI

OCBOCHHA

o01eo6pazoBaTenbHON

JUCHUILINHEI

PaCKpBIBAIOTCS Yepe3 AMCLUUIUIMHAPHBIE Pe3yJbTaThl, HApaBICHHbIC HA (POPMHUPOBAHUE OOILINX

U Tpo(pecCHOHANBHBIX KOMIIETEHLIUH 110 pa3/esiaM U TeMaM COoJiepKaHus y4eOHOro MaTepuara.

Oo6masi/npodeccuonaabHast Pa3znen/Tema Tun oeHoOYHBIX
KOMIIeTEeHIIUsI MepOnpUATHI

OK 01. Bsibupats crnocoo0sr | P2, Temnsr 2.1, 2.2,2.3,2.4,2.5 TecTtupoBaHue
pelienus samau | P 3, Tembr3.1,3.2,3.3,3.4 YcTHbI onpoc
poQeccuoHanbHOM Z;L Tewmbt 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | Maremarnueckuit
JeSITeIIbHOCTH PS5, Tewsi 5.1, 5.2 JUKTaHT
HPHMEHHTEIBHO P 7, Temst 7.1, 7.2, 7.3, 74, 7.5, 7.6, | [ AuBAAyanbias
K Pa3IMYHBIM KOHTEKCTaM 77.7.8.7.9 CaMOCTOSTEIIbHAS

P8, Tewni 81,82, 83, 84,8586 | Paoor

P9, Temsi 9.1,9.2,9.3, 9.4 Hpencrapnerie

pe3ysIbTaToB

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.
5,10.6,10.7, 10.8, 10.9, 10.10, 10.11,
10.12, 10.13, 10.14, 10.15

P 12, Tems 12.1, 12.2, 12.3, 124,

HPaKTUYECKHUX PaboT
3ammuTa TBOPYECKUX
pabot

12.5,12.6 SampTa
P 13, Temsr 13.1, 13.2 HHAABHAYAILHEX
IPOEKTOB
KonTponbhas padota
Brimonaenue
3K3aMEeHaAlMOHHBIX
3aJlaHui
OK 02. HUcnons3oBats | P2, Temnr 2.1,2.2,2.3,2.4,2.5 TectupoBanue
COBpPEMEHHBIE cpencra | P 3, Temsr 3.1,3.2,3.3,3.4 Y CTHBIH ompoc
MIOVCKa, aHaJM3a u i;’ Tempr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | Maremaruueckuii
HHTCPIpETatini P 5, Temsi 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, | et
uH(OpManuy, L P NuauBuyanbHas
MH()OPMAIUOHHEIE P 7. Tewst 7.1, 7.2 7.3, 74, 7.5, 7.6, | CaMocTOATebHas
TEXHOJIOTUH | 8,79 pabota
BBINOJTHEHHS BT | p e 8.1 8.2, 83, 8.4, 8.5 I[IpencraBnenue
npogeccHonatLHOi P 10, Tems 10.1, 10.2, 10.3, 10.4, | PEYTPTaT08
TesITeTbHOCTH NPaKTHYECKUX paboT

10.5, 10.6, 10.7, 10.8, 10.9, 10.10,
10.11, 10.12, 10.13, 10.14, 10.15
P11, Temsr 11.1,11.2

P 12, Temm 12.1, 12.2, 12.3, 12.4,
12.5,12.6

3anmTa TBOPYECKHUX
pabor

3ammra
WHIUBUTYaJIbHBIX
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P 13, Temsr 13.1, 13.2

MIPOEKTOB
KounTponbhas pabota

Brinosninenue

AK3aMECHAIIMOHHBIX

3aaHui
OK 03. [IlmanupoBate u | P2, Temni 2.1,2.2,2.3,2.4,2.5 TectupoBanue
peann30BbIBaTh COOCTBEHHOE P3,Temsr 3.1,3.2,3.3,3.4 VYcrHblit onpoc
npodeccuoHaIbHOe u 574’ Tempr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | Maremarnueckuit
HITAROCTHOC PASBITHC, | b 5 Tempr 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, | ~oradt
peaPUHUMATETbCKYIO 57 58 509 WnauBuayanbHas
JESTEIILHOCTh ) B |p 7. Tewst 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, CaMOCTOSITeNIbHAS
npodeccuoHaabHOl  chepe, 7778 79 pabota
I/ICHOJ‘II)?;OBa}“I) SHaHMA MO | $. Temsi 8.1, 8.2, 8.3, 8.4, 8.5 [TpencraBnenue
(UHAHCOBOW T'PaMOTHOCTH B pe3yIbTaTOB

P9, Temb1 9.1,9.2,9.3,9.4

pa3InYHBIX KHSHCHHBIX | 0. Temsr 10.1, 10.2, 10.3, 104, MPaKTUYECKUX padbOT
cHtyatox 105, 10.6, 10.7, 10.8, 10.9, 10.10, | SAUATa TBOpHECKiX
10.11, 10.12, 10.13, 10.14, 10.15 pador
P11, Temsi 11.1,11.2 Janwta
P 12, Temsr 12.1, 122, 12.3, 12.4, | "T/HBHAYAIRHBIX
12.5,12.6 HIpOCITOB
P 13, Temsr 13.1, 13.2 Kontponyuaz padora
Brinosninenue
HK3aMEHAIIMOHHBIX
3a7laHui
OK 04. O¢ddextusno | P 1, Tema 1.1 TectupoBanue
B3aHMMOJICHCTBOBATH u | P35, Temwr 5.1,52,53,54,5.5,5.6, | Verusri oIpoc
paborate B KommektmBe u | .7, 58,59 MaremaTnueckui
KOMaHJIE P 7, Temm 7.1, 7.2,7.3,74,7.5,7.6, | nukrant
7.7,7.8,7.9 NunuBunyanbHas
P 8, Temnt 8.1, 8.2, 8.3, 8.4, 8.5 CaMOCTOATEIbHAS
P9, Temsr 9.1,9.2,9.3,9.4 pabora
P 10, Temsr 10.1, 10.2, 10.3, 104, IpencraBneHne
10.5, 10.6, 10.7, 10.8, 10.9, 10.10, | pe3ynpraros
10.11, 10.12, 10.13, 10.14, 10.15 TIPAKTHYECKHX PaboT
P11, Temsr 11.1,11.2 3ampTa TBOPYCCKHX
P 12, Temwr 12.1, 12.2, 12.3, 12.4, | paGor
12.5,12.6 3amura
P 13, Temsr 13.1, 13.2 VH/IUBHYaJTbHBIX
MPOEKTOB
KonTponbnas pabota
Beinosninenue
HK3aMEHAIIMOHHBIX
3aJaHui
OK 05. OcymectBuare | P 1, Tema 1.1 TectupoBanue
yctHy'o u  mmceMenHyro | P2, Temsr 2.1,2.2,2.3,2.4,2.5 Y CTHBIH onpoc
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KOMMYHUKAITHIO ma | P3, Temn 3.1,3.2,3.3,3.4 MareMaTHYeCKUI
roCy1apCTBEHHOM sspike | P 4, Temor 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, JOUKTAHT
o 4.7
Poccuiickoit ®enepaunn ¢ NunuBunyanbHas
D P 5, Temsi 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, Y
y4eTOM 0COOCHHOCTEH CaMOCTOSITEeJIbHAs
COIIMATILHOTO W KYJIBTYPHOTO 5.7,5.8,5.9 pabota
P 7, Temnt 7.1, 7.2, 7.3, 7.4,7.5, 7.6,
KOHTEKCTa [IpencraBnenue
7.7,7.8,79
pe3yIbTaTOB
P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5
MPAKTUYECKHUX paboT
P 10, Temst 10.1, 10.2, 10.3, 10.4, K
OHTpOJIbHAs paboTa
10.5, 10.6, 10.7, 10.8, 10.9, 10.10, BEIIIOMHCHIE
10.11, 10.12, 10.13, 10.14, 10.15
AK3aMEHalMOHHBIX
P 12, Temst 12.1, 12.2, 12.3, 124, sanaHHi
12.5,12.6
P 13, Temsr 13.1, 13.2
OK 06. [TposiBnsate | P 1, Tema 1.1 TectupoBanue
IPaKIaHCKO- P 7, Temsr 7.1, 7.2,7.3,7.4,7.5, 7.6, | VcrHslii onpoc
MaTpHOTHYEeCKy0 mnosumumo, | /-7, 7.8,7.9 Maremaruueckuit
JIEMOHCTPHPOBATh P 8, Tems 8.1, 8.2, 8.3, 8.4, 8.5 JIMKTAHT
ocosnagHoe mnosemenne ua | P 10, Temsr 10.1, 10.2, 10.3, 10.4, | HMugusunyansnas
OCHOBE tpamummonssx | 10.5, 10.6, 10.7, 10.8, 10.9, 10.10, | camocrosTensHas
neHHocteii, B Tom umcie ¢ | P 12, Temsr 12.1, 12.2, 12.3, 12.4, | [IpencraBnenue
y4EeTOM rapmonmsamuu | 12.5, 12.6 pe3ynabTaToOB
MEXHAIMOHATIbHBIX u | P13, Temsr 13.1, 13.2 MPAaKTUYECKUX paboT
MEXPEIIUTUO3HBIX Kontponbnas padota
OTHOUIEHUH, MIPUMEHSTh Brinosinenue
CTaHJAPTHI 9K3aMEHaIMOHHBIX
AHTHUKOPPYINIIMOHHOTO 3aaHui
MOBEJECHUS
OK 07. CopnetictBoBats | P 1, Tema 1.1 TectupoBanue
COXPAaHEHUIO  OKpPYXKaIOILEH YcTHBIN onpoc
P2, Temr1 2.1,2.2,2.3,2.4,2.5 .
CpeIbl, pecypcocOepexeHHIO, MareMaruueckuit
MNPUMCHATH 3HaHUA 00 P 3, Tembl 31’ 32, 33’ 3.4 JUKTAHT
W3MEHEHUHN KJINMATa, NunuBunyansHas
npunmunel  Oepeximsoro | P4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocrosTensHas
npousBoacTea, >(dextuno | 4.7 pabora
JIEWCTBOBATH B [IpencraBnenue
. P5, Tembl 5.1, 5.2,5.3,54,5.5, 5.6, 5.7,
YpE3BbIYANHBIX CUTYALUSIX pe3ynabTaTOB

5.8,5.9

P 7, Temnr 7.1, 7.2, 7.3, 7.4, 7.5, 7.6,
7.7,7.8,79

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5

MPAKTUYECKHUX padoT
KonTponbnas pabota
Bremoaaenme
DK3aMeHAIIMOHHBIX
3aJaHun
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P9, Tempr 9.1,9.2,9.3,9.4

P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6, 10.7, 10.8, 10.9, 10.10,
10.11, 10.12, 10.13, 10.14, 10.15

P11, Temer 11.1,11.2

P 12, Temsr 12.1, 12.2, 12.3, 12.4,
12.5,12.6

P 13, Temsr 13.1, 13.2

[1K 1.2. 3¢ddexruBHO
UCTIONIb30BAaTh OCHOBHOE U
BCIIOMOTaTeNIbHOE
000py/IOBaHUE U MAaTEPUAIIBL.

P4, Tema 4.6

P8, Tema 8.4

P 10, Temsr 10.7, 10.10
P12, Tema 12.3

P 13, Tema 13.2

TectupoBanue
VYerHbli onpoc
MaremaTtudecKkui
JUKTaHT
NunuBunyansHas
CaMOCTOSATEIbHAs
pabora
[IpencraBnenue
pe3yJIbTaTOB
NPaKTUYECKUX paboT
KonTponbnas pabota
Breimonnenue
3K3aMEHAIIMOHHBIX
3aJaHul

K 1.3.
IPOBEJCHUE CTaHAAPTHBIX U

Ocy1iecTBIsITh

cepTUHUKAITMOHHBIX
WCTIBITAHUI

P4, Tema 4.6

P8, Tema 8.4

P 10, Temsr 10.7, 10.10
P12, Tema 12.3

P 13, Tema 13.2

TecTtupoBanue
VYerHbli onpoc
Maremarnueckuit
JTUKTaHT
NunuBunyanbHas
CaMOCTOSATENIbHAS
pabota
IIpencrasnenue
pe3ynbTaTOB
MPAKTUYECKHUX paboT
KonTponbhas pabota
Beimonaenune
JK3aMEHAllMOHHBIX
3alaHu I

IIK 1.7. Ocy1ecTBisITh
TEXHUUYECKYIO JKCILTyaTaInio
MH(OPMaLMOHHO-

U3MEPUTENIbHBIX  MPUOOPOB,

P4, Tema 4.6
P8, Tema 8.4

P 10, Temsr 10.7, 10.10

TectupoBanue
VYerHbl onpoc
Maremarnueckuit
JUKTaHT
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CHCTEM U KOMIIJIICKCOB

P12, Tema 12.3

P 13, Tema 13.2

NunuBunyanbHas
CaMOCTOATENLHAS
pabota
IIpencrasienue
pe3ynabTaToOB
NPaKTUYECKUX paboT
KontposbHas padota
Brimonaenue
9K3aMEHaIlMOHHBIX
3aJaHui

I1K 1.8. OcymiecTBasiTh
TEXHUYECKYIO IKCILTyaTalHI0
OOPTOBBIX BHIYMCIUTENBHBIX
YCTPOMCTB U CUCTEM.

P4, Tema 4.6

P 8, Tema 8.4

P 10, Temsr 10.7, 10.10
P12, Tema 12.3

P 13, Tema 13.2

TectupoBanue
VYeTHbI onpoc
MarteMaTH4eCKUit
JIMKTAHT
NunuBunyansHas
CaMOCTOSATEIbHAs
pabora
[IpencraBnenue
pe3yJIbTaTOB
NPAaKTUYECKUX paboT
KonrponsHas pabora

Brinosninenue
HK3aMEHALIMOHHBIX
3a7laHui
I1K 1.13. I[IpoBoauTs P 4, Tema 4.6 TectupoBanue
NOJKJII0UYEeHUE MPHOOpOB, VYcTHbIl onpoc
pEruCTpaIfi0 HEOOXOUMBIX P 8, Tema 8.4 MaremaTnueckui
XapaKTePUCTHK M MTAPaMETPOB | p 10, Temsr 10.7, 10.10 JTUKTaHT
1 00pabOTKY MOTYyYEHHBIX NunuBunyansHas
Pe3yIbTaToB. P12, Tema 12.3 CaMOCTOSITeNbHAs
P 13, Tema 13.2 pabota
IIpencrasnenue
pE3yJIbTaTOB

MPAKTUYECKHUX padoT
KonTponbhas pabota
Bremoaaenme
9K3aMEHaIMOHHEIX
3aJaHui
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