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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN TPOT'PAMMBI
OBIIEOBPA3OBATEJBbHOM JUCHUIIIMHBI MATEMATUKA

1.1 MecTo AUCUMILIMHBI B CTPYKTYpe o0pa3oBartebHoii nmporpammsel CIIO:

O6meoOpazoBaTenbHas JUCHUIUIMHA Mamemamuka sIBISiETCs 00513aTeIbHOM
4yacThlo  0011e00pa30BaTeIbHOrO IMKJIAa 00pa3oBaTeNbHONM MpPOrpaMMbl B
cootBercTBUM ¢ PI'OC CIIO mo cnemmansHoctu 08.02.15 Hngopmayuonnoe
MOOenuposanue 8 CmpoumenbCcmae.

1.2 He.]'lld H INIAHUPYEMBIE PE3YJIbTATbI OCBOCHUA TUCHMUIIJIMHBI

1.2.1 Hean 1uCcUMIJIMHBI:

Conepxanue IPOrpaMMBbl o011e00pazoBaTebHON TV CHUTUIAHBI
Mamemamuxa HanpaBlI€HO Ha JOCTH)KEHUE peE3yJIbTATOB €€ W3Yy4YEHUs B
cootBercTBUM ¢ TpeboBanusimu PI'OC COO c yuerom mpodeccroHambHOM
HarnpasieaHocTr ®I'OC CIIO.



1.2.2 Ilnanupyembie pe3yabTaTbhl OCBOCHHsI 001Ieo0pa3oBaTeJbHOM JUCHUIIMHBI B cooTBeTcTBUM ¢ PI'OC CIIO u Ha ocHOBe

P1rocC COo

Oco0oe 3HaueHHe JUCIUILIMHA UMEET Mpu (GOPMUPOBAHUHU U PA3BUTUHU OOIIKX U TpodeccuonanbHbix kommnereHmiit OK 1 - OK 7,

IIK 1.6, TIK 3.5.

Koa u HamMeHOBaHHe
(popmupyembix
KOMIIeTeHIH I

IInanupyemble pe3yJbTaThbl 00y4eHHUs!

JAucnunjanHapHbie

OK 01 Bribupats
CIOCOOBI pelIeHus 3a1a4
poheCCHOHATBHOMN
JIeSITeITbHOCTH
IMPUMCHUTECIIBHO K
Pa3IMYHBIM KOHTCKCTaM

Oo0uue
- TOTOBHOCTb K TpYyIy, OCO3HaHHWE IIEHHOCTH MacTepCTBa,
TpyAoII00oue;
TOTOBHOCTh K aKTHBHOM I[CSITGJH)HOCTI/I) TEXHOJOTHYECKOH U
COIMAIGHON  HANpaBJIeHHOE CIIOCOOHOCTh  MHHUIMHPOBATH,
IJIaHUPOBATh CaMOCTOATCIBHO BBIIIOJIHATH TaKyIo
JeSITENbHOCTB;
- WHTEpeC K pa3nuuHbIM cdepaMm mpodeccroHaTbHON
JeATeITbHOCTH,

OBnajneHue YHHUBEPCATBHBIMM yYCOHBIM I103HABATCIIbHBIMH
JNeHCTBUSMH: a) 0a30BbIC JIOTHYSCKUE NICHCTBUS:
CaMOCTOSITETTFHO (POPMYITHPOBATH aKTyaJH3UPOBATH MPOOIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIISCCTBCHHBIN NMPHU3HAK WM OCHOBAHMS IS
CpaBHEHUS, KITacCU(PUKAITUN 0000IIEHUS;

OTpENeNATh IENU JCATENbHOCTH, 3aJaBaTh IMapaMeTphl U
KPUTEPUHU UX JAOCTHIKEHUS;

- BBIABJIATH 3aKOHOMCPHOCTHU nu MMPOTHUBOPCHUUA B
paccMaTpuUBACMBbIX SABJICHUAX,

- BHOCHUTH KOPPEKTHUBBI B JCATCIIBHOCTD, OLICHHUBATH
COOTBECTCTBHUEC PE3YILTATOB OesaMm, OLICHHBATH pHUCK

MIOCIIEACTBUI A€ITEIbHOCTH,

- pa3BuBaTh KPEATUBHOC MBIIIJICHUEC IPU PCIICHUN KN3HCHHBIX
pobem

0) 6a30BbIC HCCIICIOBATCIILCKUE ICHCTBHS:

BIaJIeTh HABBIKAMH YUeOHO-HCCIIEIOBATENLCKON U MPOEKTHON
JeSTeTbHOCTH, HABBIKAMU pa3pelieHus npooiem;

- BBISIBJIATH NIPUYMHHO-CIICICTBCHHBIC CBS3U U aKTYaIU3UPOBaTh
3a1ady, BBIIBUTaTh THUIOTE3y €€ PEHICHUS, HAXOAUTh
APTYMCHTHI IJId JOKa3aTCJIbCTBA CBOUX yTBep)K)IeHI/H‘/'I, 3a1aBaThb

- BIAAETh METOJAMH JOKA3aTeIbCTB, AITOPUTMAMH PEIICHNUS 3a/1a4;

yMeHue (popMyIHpOBaThH ONMpENeIeHHsI, aKCHOMBI U TEOPEMBI, U IPUMEHSITD HX,
IPOBOJUTH JOKAa3aTENbHbIE PACCYKICHUS B XOJE PELICHUS 3aay;

- YMETh OIIEPUPOBAThH HOHATUSAMU: CTEIIEHb YUCIa, Jorapudm uncna;

- YMEHHE BBITIOJIHATH BBIYMCICHUE 3HAUCHUI M MPeoOpa3oBaHusl BBIPAKEHUH CO

CTeTeHsIMH W JorapupMamu, Mpeodpa3oBaHUsl  IPOOHO-PALMOHABEHBIX
BBIPAXKCHHIA;

- YMETh OIEPUPOBATH IOHATUSAMU: PalliOHAIbHEIE,

HppanuoOHaJIbHBIC, II0Ka3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘-IGCKI/Ie,

TPUTOHOMETPUYECKUE YPAaBHEHUS U HEPABEHCTBA, UX CHCTEMBI;
- yMeTh ONEepHpOBaTh MOHATHAMH: (QYHKIUS, HENpepslBHAS (QYHKIHSA,
MIPOU3BOIHAS, TIEPBOOOpa3Has, ONpeIeIeHHBIH HHTETPaT;

- yYMeThb HaxOJUTh TPOU3BOJHBIC JIIEMEHTApHBIX (QYHKIHWH,
CIpaBOYHBIE MaTEPUAIIBI;

- UCCIEeNIOBATh B MPOCTEHIINX CITydasix (yHKIUM Ha MOHOTOHHOCTb, HAXOIWTh
HanOoJbIINe U HAUMEHBIINE 3HaUYeHHs (DyHKIINH;
- cTpouTh TrpaQUKH  MHOTOWIEHOB  C
MaTeMaTHYECKOT0 aHaJIN3a;

- IPUMEHSTh TIPOU3BOIHYIO ITPH PEIICHUH 3324 Ha ABHKCHHE;

- pemarh NPaKTUKO-OPUEHTUPOBAHHBIC 3a7]aull HAa HAHOOJbIINE U HAUMEHBIIHE
3HAUCHUS, HA HAXOXK/ICHUE MY TH, CKOPOCTH U YCKOPEHUS;

- YMETh OIEpUPOBaATh MOHITHUSAMH: pallMOHAIbHAS (YHKIHUS, TOKazaTelbHast
¢GyHKIUs, crernienHas QyHKIUs, JTorapuGMuiIecKast

¢GbyHKUUMS, TpUrOHOMETpHUYecKHe (yHKUMH, oOpaTHble (YHKIUM; yMEHHE
CTpOUTH IpadUKH U3YyYEHHBIX (YHKIUH, UCTIONB30BaTh rpaduKy MPU U3YYECHUH
MPOIIECCOB W 3aBUCHUMOCTEH, MNpH pEIleHUH 3a/Ja4 U3 JPYyruxX Yy4eOHbBIX
NPEIMETOB M 3a7a4d U3 PEealbHON XHU3HM; BBIpAXKaTh (POPMYJIaMH 3aBUCUMOCTH
MEXY BEIIMUNHAMU;

- YMETh peliaTh TEKCTOBBIE 3aJIa4M Pa3HBIX TUIOB (B TOM YKCIE HA MPOIEHTHI,

UCTIONB3YsI

HCIIOJIb30BAHUEM arrapara
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MapaMeTpsl U KPUTEPUH PELICHHUS;
- AHANU3UPOBATh IIOJIyYEHHbIE B XOJIE pEIIEHHA 3aha4H
pe3ynbTaThl, KPUTUYECKH OIEHMBATb HUX JOCTOBEPHOCTH,
MIPOrHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

- yMeTb II€PEHOCUTh 3HAaHWA B IIO3HABATEIIBHYIO U
MIPAKTUYECKYI0 00IaCTH KHU3HEACITEIbHOCTH;

- YMeThb HHTETPUPOBATh 3HAHUS U3 pPa3HBIX IPEIMETHBIX
obOJacrei;

- BBIIBUIaTh HOBBIE MJIEH, NIPeIaraTb OPUTHMHAIBHBIE [TOIXO/IbI
U pelLIeHus;

U CHOCOOHOCTh WX WCIONB30BaHUS B IIO3HABATENFHOW U
COLIMAJIBHON IPAKTUKE

JOJM W YacTW, Ha JBI)KEHHE, PadOTy, CTOMMOCTh TOBAPOB U YCIYT, HAJOTH,
3a1a4n U3 00JacTH yIIpaBICHUS JINIHBIMU H CEMEHHBIMHU (PHHAHCAMM);

- COCTaBISITh BBIPAXKCHHUS, ypPAaBHEHUS, HEPABEHCTBA U UX CHCTEMBI IO YCIOBHIO
3aJauy, WCCIIEAOBATh MOJMYYCHHOE PEUICHHWE M OICHWBATh MPaBIONOI00HOCTD
PE3yIIbTaTOB;

- yMeTh ONEepHUpOBaTh MOHITHAMHU: CpeAHee aphu(MeTHYecKoe, MeIuaHa,
HauOoJplliee W HAWMEHbIIEE 3HAYCHMsS, pa3Max, AWUCHEPCHs, CTaHAAPTHOE
OTKJIOHEHHE YHCIOBOTO Ha0opa; yMeTh W3BJIEKaTh, WHTEPIPETHPOBATDH
nH(pOpPMAIUIO, TPEACTAaBIeHHYI0O B TaOiWIax, Ha [auarpammax, rpadukax,
OTPaKAIOIIYI0 CBOMCTBAa peajibHBIX IPOLECCOB M SBICHHIA; TNPEICTABIATH
WHPOPMALIUIO C TIOMOMIBIO TAOJHII U JUarpaMM; HCCIE0BaTh CTaTHCTUYECKUE
JTaHHBIE, B TOM YHWCJIe C MPUMEHEHHEM TpadUIeCKHX METOJOB M JIEKTPOHHBIX
CpPEACTB; YMETh ONEPUPOBATH MNOHITHSIMH: CIy4YalWHBIM ONBIT W CIydalHOE
CO6BITI/IC, BCPOATHOCTDH cnyqal‘/'moro CO6I)ITI/ISI; YMCHHE BBIYUCIIATE BEPOATHOCTDH
C WCIONIb30BaHUEM TpadUIeCKHX METOJ0B; MPUMEHATh (DOPMYIIBI CIOXKEHUS H
YMHOXEHHS BEPOSITHOCTEH, KOMOWHATOPHBIE (GakThl U (GOPMYIBI IPH PEIICHUH
3aJa4, OLICHUBATh BCPOATHOCTU  PCAJIbHBIX CO6BITHﬁ; 3HAaKOMCTBO CcO
CJ'[y‘IafIHLIMPI BCJIIMYMHAMU, YMCHUC MTPUBOAUTH IIPUMEPLI

MIPOSIBIICHHSI 3aKOHA OOJIBIITNX YHCET B MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUIX;
- YMCTH OICPHUPOBATHL NOHATHUAMU: TOYKaA, IpsAMasdA, IMIOCKOCTb, MPOCTPAHCTBO,
JIBYTpaHHBIH  YTrOJI, CKpCHIMBAIOIIMECS  TpsAMbBIE, MapajuleIbHOCTh |
MEPIICHINKYISIPHOCTh MPSAMBIX W TUIOCKOCTEH, yroll MEXIy HUpPSIMBIMH, YTOJ
MEXTy TPSMOU H TIIOCKOCTBIO, YTOJI MEXKAY TUIOCKOCTSMU, PACCTOSTHUE OTTOYKH
J10 TINIOCKOCTHU, PACCTOAHUE MEKAY MMPAMBIMHA, PACCTOAHUC MEKIY MIIOCKOCTAMMU,
yMEHHE HCIONb30BaTh TPU PEIICHWU 3a/a4 W3ydeHHbIe (aKThl W TEOPEMBI
TUTAHUMETPHUH; YMEHHE OIICHHBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHUPA;
YMETH ONIEPUPOBATH NNTOHATHAMU: MHOT'OI'PaHHHK, CCUCHUE MHOI'OI'paHHUKa, KY6,
napajenenuresa, Npu3Ma, nupamua, (Qurypa W TMOBEpXHOCTh BpalleHUS,
MWIMHIDP, KOHYC, map, cdepa, cedeHUs (QUTYpHI BpaimleHUs, IJIOCKOCTb,
Kacatomasicsi cepbl, UINHAPA, KOHYCa, TUIOMAAb OBEPXHOCTH MHPaMUJIbI,
MpHU3MbI, KOHYCa, HWIMHIpPA, IUIOMaas cheprl, 00beM Kyba, MPSMOYTrOJIbHOTO
napajuiesienuie/a, MUpaMuIbl, TPHU3MBI, [HJIUHIpa, KOHYyca, Iapa; yMeHHE
M300pakaTh MHOTOTPAHHHUKH M TIOBEPXHOCTH BPAIICHUS, UX CEUCHUS OT PYKH, C
IMIOMOMIBIO YCPTECKHBIX HWHCTPYMCHTOB U OJJICKTPOHHBIX CPEACTB; YMCHHUEC
pacro3HaBaTh CHMMETPHUIO B IPOCTPAHCTBE; YMEHHE PACIIO3HABATH MPABIIIbHbBIC
MHOTOTPaHHUKH;

- YMCThb OICpHUPOBATh MNOHATHUAMHU: ABHUXKXCHHUE B IIPOCTPAHCTBE, HO,ZIOGHI)IC
(GUrypsl B IPOCTPAHCTBE; UCIIOJIL30BATh OTHONICHHUE IIONIA e TOBEPXHOCTEH 1
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00BbeMOB MOIOOHBIX (PUTYp TP pELICHUH 337134,

-yMETb BBIUUCIISATh T€OMETPUUIECKHE BEIMYUHBI (JUIMHA, YTOJl, IUIOIAab, 00BEM,
TUIOIAAb IOBEPXHOCTH), UCTIONB3YS H3y4YeHHBIE OPMYITBI U METOIBI;

- yMETh OINEpUPOBaTh MOHATHSAMHU: NPSMOYTOJIbHAas CHUCTEMa KOOpAMHAT,
KOOPAMHATHl TOYKH, BEKTOpP, KOOPAWHATHI BEKTOpa, CKAJSIPHOE IPOU3BEICHUE,
YTOJI MEXAY BEKTOpaMH, CyMMa BEKTOPOB, IPOM3BEIECHUE BEKTOpa Ha YHCIIO;
HaXOJIUTh C TIOMOLIBIO M3YYEHHBIX (OPMYJ KOOPAWHATHI CEpeluHBI OTpE3Ka,
paccTosHue MEXIy ABYMS TOUKAMH;

-yMeTb BBIOMpaTh NOAXOMSIINM H3YYEHHBIH METOH Ul peIIeHus 3aiaqd,
pacmo3HaBaTh MaTeMaTH4yeckue (aKTbl W MaTeMaTHYeCKHe MOJENU B
NPUPOAHBIX WU OOLIECTBEHHBIX SIBICHHUAX, B HCKYCCTBE; YMCHHE MPHBOIUTH
MIpUMEPBI MATEMAaTUYECKUX OTKPBITUI pOCCUICKON U MUPOBOM MaTEMaTUYECKOM
HaYKH.

- YMETh ONEpPUPOBaTh MOHITUSIME: ONpe/Ie]IeHUE, aKCHOMa, TeopeMa, CIICACTBHUE,
CBOWCTBO, IPU3HAK, J0KAa3aTelIbCTBO, PABHOCUIbHBIE (HOPMYIMPOBKH; YMEHHUE
¢dbopMmynupoBaTh OOpaTHOE W TNPOTHBOIOJIOXKHOE YTBEPXKACHHE; IPUBOIUTH
MpUMEPHl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOA MaTeMaTHYECKOH WHAYKIIH;
MPOBOJMTH JIOKA3aTeNIbHBIE PACCYXKACHUS TPH PEHICHUH 3a/a4, OICHUBAThH
JIOTHYECKYIO IPaBUIBHOCTD PACCYXKICHHIA;

- YMETh ONEpPHPOBATh MOHATUSIMH: MHOXKECTBO, MOJIMHOKECTBO, ONEPAllUH HAJ
MHOECTBAMU; YMEHHUE HCIIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIH ammapaTt JUIst
OIMCAaHMS PEANbHBIX IIPOLECCOB U SIBIICHUH NPU PEIICHUH 33134, B TOM YHUCIIE U3
JIpYTUX y4eOHBIX IIPEIMETOB;

- YMETh OTEpUPOBATh MOHATUAMH: Tpad, CBA3HBIN Ipad, AepeBo, KK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh W OINHUCHIBATh Ipad)bl pa3iIMYHBIMH cliocoOamu;
WCIIOJIb30BaTh Ipadbl IPH PELICHNUH 3a1a4;

-yMeTh CBOOOJIHO ONEpUPOBATh MOHSATHAMHU: COYETAHUE, MIEPECTAHOBKA, YUCIIO
COUETaHWH, YHCIO TIepecTaHOBOK, OwHOM HpIOTOHA; yMeHHEe NPUMEHSTH
KOMOWHATOpHBIE (PAKTHI U pacCy>KIACHUS ISl PELICHUS 3a/1a4;

-yMeTh OIEpUPOBaTh MOHSATHAMU: HATYpaJbHOE YHCIIO, LIEI0e YHCIO0, OCTATOK
0 MOJIYJIO, PAalMOHAJIBHOE YHCI, HPPANMOHAIBHOE YHCIO, MHOXXECTBA
HaTypPalbHBIX, UEJBIX, PALUOHAIBHBIX, IEHCTBUTEILHBIX YHCET;

- YMEHHE UCTOJIb30BaTh

MPU3HAKK JICJTMMOCTH, HAaUMEHBIINH OOIIUI NeNuTeNh W HAaUMEHbIee o0Iee
KpaTHoe, aJIrOpuT™M EBKIHIIA TIpW pelieHnH 3aa4; 3HAKOMCTBO € Pa3THYHBIMU
MO3ULMOHHBIMU CUCTEMaMH CUHCIICHUS;

- yMeTh CBOOOJIHO OIEPUPOBATh MOHSATHSIMHU: CTENCHb C IENbIM IOKa3aTeleM,
KOpEHb HATypaJlbHOW CTENEeHH, CTENeHb C PalMOHANBHBIM [OKa3aTeleM,
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CTENeHb C JACHCTBUTENBHBIM (BEIIECTBEHHBIM) TOKa3aTeNeM, JIorapudM ducia,
CHHYC, KOCHHYC ¥ TaHT€HC [IPOM3BOJIBHOTO YHCIA;

- yMeTb  ONEpPUpPOBaTh  TOHATHAMHU:  TOXKIECTBO,  TOXKAECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHNE, HEPABEHCTBO, CHCTEMa YPaBHEHHH M HEPaBEHCTB,
PaBHOCHJIBHOCTh ~ YPaBHEHHWH, HEPaBEHCTB M CHUCTEM, pPalHOHAIbHBIE,
UppanroOHabHEIE, [I0Ka3aTeJIbHBIE, CTETICHHBIE, norapudmMudeckue,
TPUTOHOMETPUYECKUE YpaBHEHHUS, HEPABEHCTBA U CHCTEMbI; YMEHHE PpeIlaTh
YpaBHEHHUs, HEPAaBEHCTBA U CHCTEMBI C IOMOIIBIO Pa3IMYHBIX IPHEMOB; PEIlaTh
YpaBHEHHUS, HEPABEHCTBA U CHUCTEMbI C NapaMeTpOM; HNPUMEHATh ypaBHEHHS,
HEPaBEHCTBA, MX CHUCTEMBI JIsl PELICHUS MaTeMaTHYeCKHUX 3a/1ad W 3a1ad U3
Pa3NUYHBIX 00JlacTell HAYKH U peallbHON JKU3HH;

YMETh CBOOOJHO ONEPUPOBaTh MOHATHUSAMH: Tpaduk (YHKIUH, oOpaTHas
(YHKIHUS, KOMITO3UTNS (QYHKITHHA, THHEeHas QyHKIWSA, KBaIpaTHIHast (PyHKIIH,
cTerneHHass QYHKIUs C IeTbIM TOKa3aTeleM, TPUroOHOMeTpruieckrue (yHKIINH,
o0OpaTHBIC TPUTOHOMETpHUYECKHE (DYHKIIMHU, TIOKa3aTeNbHast U JorapupmMudeckas
(YHKIUY, YMEHHE CTPOUTh TpaduKkd (YHKIIHA, BBITOIHATH MPE0oOpPa3OBaHUS
rpadukoB (GYHKIUH;, yMEHHE UCIONB30BaTh rpadukd QYHKIUHA A W3ydeHHS
MPOIIECCOB W 3aBUCHMOCTEH MpH pEmIeHWH 3aJad4 W3 APYTHX Y4eOHBIX
OpEeIMETOB M W3 peajbHONl JKM3HH; BBIPAXKATh 3aBUCHMOCTH MEXIY
BEIMYMHAMU,

- yMmeHHe CcBOOOJHO OIEpUPOBATh MOHSATHAMH: UYETHOCTH  (DYHKIIUH,
NEPUOJUYHOCTh  (PYHKIMM, OrPAaHMYEHHOCTh  (YHKUWH, MOHOTOHHOCTb
¢GbyHKUMHM, B3KcTpeMyM (yHKOMM, HauOoJbllee M HaWMEHbIIEe 3HAYCHMS
(YHKIIMY HA IPOMEXKYTKE; YMEHHUE MTPOBOJUTH UcCiIe0BaHe (yHKIINY;

YMEHHUE HCII0Nb30BaTh CBONCTBA U Ipaduky (PyHKIMH A1 pelIeHus] ypaBHEHHH,
HEPaBEHCTB U 3a[a4 ¢ lapaMeTpaMu; n300paxkaTb Ha KOOPAMHATHON IIOCKOCTH
MHOXXECTBA PEILEHUIN YPABHEHNUH, HEPABEHCTB U UX CUCTEM;

- yMeTb CBOOOJHO OMEpPHPOBaTh MOHSATHAMHU:  IOCIIEIOBATEILHOCTD,
apupMeTHyecKas TNporpeccHs, TreoMEeTpHUecKas mporpeccus, OeCKOHEYHO
yObIBaroIast reoMeTpuiecKas POrpeccHs; yMEHHE 3a1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C IIOMOIIBI0 PEKYPPEHTHBIX GOPMYIT;

- yYMEThb ONEepUpOBaTh MOHSATHAMH: HENPEPHIBHOCTh (YHKIHMH, ACHUMIITOTHI
rpaduka QpyHKIMH, TIepBasi U BTOpas MPOU3BOAHAS (DYHKIIMU, T€OMETPUUECKHUH
1 (hU3UYECKU CMBICIT TPOU3BOIHOM, TEPBOOOpa3Hasi, ONPeIeICHHbBIN HHTErPa;
YMEHHE HaXOIUTh AacUMNTOTHI Tpauka QYHKIUH, YMEHHE BBIYUCIATH
MPOU3BOJHBIE CYMMBI, MpPOHM3BEIEHHs, YAaCTHOTO M KOMIO3MLMH (YHKLUH,
HaXOJIUTh ypaBHEHUE KacaTelIbHOH K rpaduKy GyHKINY;

- YMEHHE WCIOJIb30BATh TPOW3BOJHYIO JUISl HCCIENOBaHMs (QYHKIMH, JUIs
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HaXOKACHUS HAMIYYIIErO PEUICHUs] B NPUKIAJHBIX, B TOM YHCIE COLHAIbHO-
9KOHOMMYECKMX U (HU3MYCCKUX 3a]adax, A ONPEAEICHUS CKOPOCTU M
YCKOPEHUS; HaXOIUTh IUIOMIaA W O0O0BeMBl (UTYp C TOMOIIBIO HHTErpana;
NPUBOIUTH TPUMEPHl MaTEeMaTHUYECKOTO MOJCIHMPOBAaHUA C  TIOMOUIBIO
IupQepeHInaNbHBIX ~ ypaBHEHUH;  yMETh  ONEPUPOBATh  IOHSITHAMHU:
KOMIIJIEKCHOE YHUCJIO, COIPSIKEHHBIE KOMIUIEKCHBIE YHMCIa, MOLYJIb U apryMEHT
KOMILJIEKCHOTO 4uclia, GopMa 3amucH KOMIUICKCHBIX 4YuceNl (TeoMeTphuecKasi,
TPUTOHOMETPUYECKAS u anreOpanyveckas); yMETh MPOU3BOJUTH
apupMeTHYecKue NEHCTBUS C KOMIUIEKCHBIMHM YHCJIAMH; [IPUBOIUTH MIPUMEPHI
WCTIONb30BaHMA ~ KOMIUIEKCHBIX  4YHCENl; yMeTb CBOOOIHO  OMEpHpOBAThH
MOHATHSIMU: CpefHee apudMeTHYecKoe, MeraHa, Hanbobllee U HanMEHbIIIee
3HAYEHUs, pa3Max, OUCIEPCHUsl, CTAaHIAPTHOE OTKIOHEHUE ISl OMHMCAHMS
YHCJIOBBIX JaHHBIX; YMEHHUE UCCIICAOBATh CTATUCTUYECKHUE JaHHBIE, B TOM YHCIIE
C MpUMEHEHUEM TpauIecKuX METONOB M JJICKTPOHHBIX CPEICTB; TpadruecKH
UCCIIEIOBaTh COBMECTHbIE HAOIIONEHHS C MOMOIIBIO IUArpaMM PacCerBaHUs U
JTUHEWHON  perpeccWd; yMeThb HaxOIWTh BEPOATHOCTH  COOBITUH  C
UCTIONB30BaHueM (Tpaduiyeckux METOJOB; MPHUMEHSTh IS PpEIICHHS 3a/1adu
CIIOKEHMsI M YMHOXEHHS BEpOSTHOCTEH, (OpMyidy IMOJHOH BEPOSTHOCTH,
¢dopmyny beprymmm, xoMmOuHatopHble (akTel W (OPMYIBI, OIICHHBAThH
BEPOSITHOCTU PEAbHBIX COOBITHIT; YMEHUE ONICPUPOBATH MOHITUSMU: CIydaiiHast
BEJIMUMHA, PACHpENENICHNe BEpOSTHOCTEH, MaTeMaTHYeCKoe OXHAaHHE,
JUCTIEpCHsl W CTaHJAPTHOE OTKJIOHEHHE CIy4YalHOW BEJIMYUHBI, (YHKLIUH
pacripeneneHus U MJIOTHOCTH PaBHOMEPHOT'O, HOKa3aTebHOIO U HOPMAaJIbHOTO
pacrpeqielieHuid; yMEHUE HCIOJIb30BaTh CBOHCTBAa W3YUYEHHBIX paclpeaeicHui
JUIS PEeLeHHUs 3a7a4; 3HAKOMCTBO C NOHSATHAMU: 3aKOH OOJIBIIUX YHCEIN, METO/IbI
BBIOOPOYHBIX UCCIIEIOBAaHUHN; YMEHUE IPUBOAUTE IIPUMEPHI POSIBICHUS 3aKOHA
OOJIBIINX YHCENl B MMPUPOAHBIX U OGHIGCTBGHHBIX SABJICHUAX, -YMETb CBO6OI[HO
OTEepPHUPOBaTh MOHATHAMH: TOYKA, MPSIMasi, TNIOCKOCTh, IIPOCTPAHCTBO, OTPE30K,
Ty, TJIOCKUH YToJ, JBYIPaHHbIM YroJl, TpeXI'PaHHbIH yroJl, IepeceKarouecs,
napajjenbHble W CKpElIMBAIOIIMECS  MpsIMble,  MapajulebHOCTh |
NEPNCHAUKYIIAPHOCTh IPAMBIX U HHOCKOCTeﬁ, yrojia MeExay IMpAMbBIMHU, YTOJI
MEXIy MpAMOM U IUIOCKOCTBIO, YTOoJl MEXKAY IUIOCKOCTSMHU; yMEHHE
WCTIONB30BaTh MPH PEUIeHWH 33Jad  H3Y4YeHHbIE (aKTbl M  TEOPEMBI
IJIAaHUMETPUH,; YMCHUC OLCHHUBATH pPa3MEpbI 00BLEKTOB B OKpy»XKaromemM MHPE;
YMEHHUE OIICPpUPOBATH IMOHATUAMU: MHOI'OI'paHHUK, CEUCHHUE MHOI'OI'paHHUKA,
NPaBUWIBHBIA MHOTOTPaHHHUK, NpU3Ma, NUpamuna, (Gurypa u MHOBEPXHOCTb
BpallleHus1, MUIUHIP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUCHHMS
KOHyca M IWIMHJpPA, MapajulesibHble OCH WJIM OCHOBAaHMIO, CEUCHHE IIapa,
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TJIOCKOCTb, Kacaromasicsi cepsl, HIMIHHAPA, KOHYCa; YMEHHUE CTPOUTH CEUEeHHUE
MHOTOI'PaHHUKA, H300paXaTb MHOTOI'PDAaHHHUKH, (UIYpbl M IOBEPXHOCTH
BpallleHHsl, UX CEYCHHUS, B TOM YHUCIE C IOMOINBIO SJIEKTPOHHBIX CPEICTB;
YMEHHE TPUMEHATH CBOWCTBA TI'E€OMETPHUYECKHX (UTYp, CaMOCTOSTEIBHO
(dbopMynupoBaTh OIpENeNeHNsT H3ydaeMblX (GUryp, BBIOBUIaTb IMIOTE3bl O
CBOWCTBAX M IPU3HAKaX TIEOMETPUYECKHX (QUryp, OOOCHOBBIBATH WM
OMpOBepraTh WX; YMEHHE NPOBOAMTH KiacCHPHUKALMIO (QUTYP MO pa3IMYHbIM
MPU3HAKAM, BBIOJIHATH HEOOXOJUMBIE JOTIOTHUTENBHBIE TOCTPOCHHUS;

- YMETh CBOOOTHO OTIEpHUPOBATH MOHATHAMHE: ILIOMAAb (PUTYPEI, 00BeM QUTYpPHI,
BEIMYMHA YIJIA, PACCTOSHUE OT TOUYKU A0 IUIOCKOCTH, PACCTOSHUE MEXKIY
NpSAMBIMH, PACCTOSHUE MEXKIY IUIOCKOCTAMH, Iuomans cepbl, IUIomab
MOBEPXHOCTH MHPAaMUABI, MPU3MBI, KOHycCa, LWIMHIpa, o00beM KyoOa,
NPSAMOYTOJIBHOTO Mapajjieienuiesna, TUpaMubl, IPU3Mbl, LHWIMHAPA, KOHYyca,
mapa;

- YMEHHE HaXOAWTh OTHOIIIEHHE 00bEMOB MMOA0OHBIX (HUTYD;

- yMeTb CBOOOJHO ONEPHUPOBaTh MOHATUSMH: IBIDKEHHE, MapajlleIbHbIA
MEPEeHOC, CUMMETpHsS Ha IUIOCKOCTH M B  TPOCTPAHCTBE, TOBOPOT,
peoOpa3oBaHue 1M0100Us, TOA00HbBIE (PUTYPHI;

YMEHHUE Paco3HaBaTh paBHbIC U MOJOOHBIC (UTYPHI, B TOM YHUCIE B IPUPOZE,
UCKYCCTBE, apXUTEKType; YMEHUE HCIONB30BaTh T€OMETPUIECKUE OTHOLICHUS,
HaXOJIUTh TEOMETPHUECKHE BEIMYMHBI (JJUHA, YrOJN, TUIOMAAb, 00bEM) IpH
PELICHNH 3a/1a4 U3 APYTHX yUEOHBIX NPEIMETOB U U3 pPealIbHON JKU3HH;

yMETh CBOOOJHO ONEPUPOBATh MOHATHAMHU: HPSMOYrojbHAas CHCTEMa
KOOpJIWHAT, BEKTOP, KOOPJIWUHATHI TOYKH, KOOPAWHATHI BEKTOpa, CyMMa
BEKTOPOB, NIPOU3BEICHUE BEKTOPa HA YHCJIO, PAa3JIOKEHUE BEKTOpa Mo Oasucy,
CKaJIIPHOE NPOU3BEJCHNE, BEKTOPHOE MPOM3BEIEHHUE, YIOJI MEXKIY BEKTOPaMH;
YMEHHE HCIIOJIB30BaTh BEKTOPHBIH W KOOPIWHATHBIA METOA ISl pPEelICHUs
TeOMETPHUYECKHUX 33/1a4 W 3a7ad JPYTHX YYeOHBIX NpPEJMETOB; OIEPHPOBATH
MNOHATUSAMU: MaTpula 2x2 u 3x3, onmpenenuTeNb MaTpHUlbl, T€OMETPUUECKUI
CMBICIT OTIPEICITUTEIIS;

- YMETh MOJICTIMPOBATh PealbHbIC CUTYAIMH Ha S3bIKE MATEMATHKH, COCTABIISTh
BBIPO)KEHUSI, YPAaBHEHMS, HEPAaBEHCTBA W HX CHCTEMbI IO YCIOBHIO 3alayd,
UCCIIEIOBaTh TOCTPOCHHBIE MOJIENM C HCIOJBb30BAaHHEM armmaparta aireOpsl,
WHTEPIPETUPOBATH MMOJMYYCHHBIH PE3yJIbTAT; CTPOUTh MaTEMAaTHYEeCKUEe MOJIEIH
C TIOMOIIBIO TEOMETPUUYECCKUX MOHSATHIA W BEITUYWH, PEIIATh CBSI3aHHBIC C HUMH
NPaKTUYEeCKUEe  3aJadd;  COCTABISATh  BEPOSATHOCTHYIO  MOAEIb |
WHTEPIPETUPOBATh IMONYYEHHBIH pe3yNbTaT; peliaTh MNPUKIAJIHbIE 3371a4yu
CpeJCTBaMH  MaTeMaTHYECKOro aHaJiM3a, B TOM 4YHCJIE  COIMAIIbHO-
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HKOHOMHYECKOTO U (PU3MUYECKOTO XapaKTepa;

- YMeHHE BHIOMpaTh MOAXOIIIIMA METOJ JUIsl PEIIeHUs 3a/Jad; MOHUMAaHHe
3HAYUMOCTH MATEMAaTUKH B U3yYECHUU MPUPOHBIX U OOIIECTBEHHBIX MPOIIECCOB
U SBJICHUM, YMEHHE pAaclO3HAaBaTh NPOSBICHUE 3aKOHOB MATEMaTUKH B
WCKYyCCTBE, yMEHHE NPUBOAWTH TPUMEPHl MaTEeMaTHYECKHX OTKPBITHHA
POCCHUIMCKON U MUPOBOM MaTeMaTHUYE€CKON HAYKHU

OK 02. Ucnonb30oBaTh
COBpPEMEHHBIE CPEICTBA
TIOWCKA, aHAITN3a U
WHTEPIpETAIIH
uHQOpMaIWH, 1
WH(GOPMAITMOHHBIC
TEXHOJIOTHH JIJIs
BBITIOJIHEHHS 33124
npoheCCUOHATBHON
JIeSITEIIbHOCTH

B 00nacT HEHHOCTH HAy4HOTO TMO3HAHUS: - C(HOPMUPOBAHHOE
MHPOBO33pPECHHE,

COOTBETCTBYIOIIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHSI HAYKH U
OOIIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO HA JHAJOre KYJBTYD,
CIOCOOCTBYIOIETO OCO3HAHHUIO CBOETO MecTa B
MOJUKYJIBTYPHOM MHPE;

- COBEPIIICHCTBOBAHHE SI3BIKOBOW M YHUTATEILCKOW KYJIbTYPhI KaK
CpEICTBA B3aUMOJAECUCTBUS MEXKYy JIFOJABMHU U [TIO3HAHUS MUPA;

- OCO3HAHME IICHHOCTH HAYYHOH JAEATECIBHOCTH TOTOBHOCTB
OCYIIECTBIATh MPOCKTHYIO HCCIIEIOBATENLCKYIO JCATEILHOCTD
WHAMBHIyalbHO W B rpynne. OBnajgeHHe yHHMBEpCAIbHBIMU
y4eOHBIMU [I03HABaTENbHBIMH JCHCTBUAMHU: a) paboTa C
nH(pOpMAaIHe:

- BNAJICTh HABBIKAMHU MONYYCHUS WHPOPMAIUK U3 WCTOYHUKOB
Pa3HBIX THUIIOB, CaMOCTOSITETbHOM OCYHICCTBJIATH ITOMCK, aHAJIN3,
CHCTEMATU3AIUI0 ¥ MHTEPIPETANUI0 UHPOPMAIMU PA3TUYHBIX
BUJIOB ¥ (hOPM MPE/ICTABICHNUS;

- Cco3JaBaTh TEKCTHl B pa3IMYHBIX (opMaTax ¢ yd4eToM
Ha3Ha4YeHHWs WHGOPMAIMK U IEJICBOW ayIUTOPHH, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEJICTABICHUS BU3YaIU3aIHH;
OLICHMUBATHL JOCTOBEPHOCTH, JICTUTUMHOCTDH I/IH(bOpMaIH/II/I, (M)
COOTBETCTBUC IMMPABOBBIM 1 MOPAJIbHO-OTUYCCKUM HOpMaMm;

- UCTIOJIb30BaTh cpezcTBa HHPOPMAITUOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJOTMA B PEINICHHH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3a1a4 C CO6HI’OII€HI/I6M
TpeOOBaHUI IPrOHOMUKH, TEXHUKH OE€30MACHOCTH, THTHEHBI,
pecypcocOepeKeHus, MPaBOBBIX W JTUYECKHX HOPM, HOPM
“H(OPMAITMOHHOM 0€30MaCHOCTH;

- BJIAJICTb HaBbIKaMHM PACIIO3HABAHUA W 3allHUThI I/IH(bOpMaHI/II/I,
nH(OpPMALMOHHOH 0€30MaCHOCTH JIMYHOCTH

- YMeTb OIEpUpoBaTh MOHITUSAMH: palOHaNbHas (YHKLHUS, TOKazaTelbHast
¢$yHKUWS, CTETIeHHas ¢$yHKIH, norapumMuyeckas ¢dhyHKIHS,
TpUTrOHOMETpUYecKre (pyHKINHU, 0OpaTHbIE (YHKINN; yMEHHUE CTPOUTH rpahuKm
M3y4YEeHHBIX (YHKIHHA, HCIIONB30BaTh IpaQuKd NpU H3YYEHHH IPOLECCOB H
3aBUCHUMOCTEH, IPU PELICHUH 33/1a4 U3 APYTHX YUYeOHBIX MPEAMETOB M 3a/1a4 U3
peanbHOH KHU3HHU; BEIpakaTh (GopMyIaMu 3aBUCHMOCTH MEX/Y BETHIHHAMU;

- yMeTb  OIEpHpPOBaTh  TOHATHSMHU:  TOXKJAECTBO,  TOXKIAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHNE, HEPABEHCTBO, CHCTEMAa YPaBHEHHI 1 HEPaBEHCTB,
PaBHOCHJIBHOCTh ~ YpPaBHEHWI, HEPaBEHCTB M CHUCTEM, palHOHAIbHBIC,
UppaIOHANBHEIE, HOKa3aTesbHbIC, CTENICHHBIE, JorapupMUIECcKHe,
TPUTOHOMETPUYECKUE YPaBHEHMS, HEPABCHCTBA M CHUCTEMBI, YMETh pEIIATh
YpaBHEHHUs, HEPABEHCTBA U CHCTEMBI C IOMOIIBIO Pa3IHMYHBIX IPHEMOB; PEIIaTh
ypaBHEHHsI, HEPABEHCTBA M CHCTEMBI C MapaMeTPOM; NPUMEHSTH ypaBHEHHS,
HEpaBEHCTBA, MX CHUCTEMBI JUIA PEHICHHS MaTeMaTHYeCKHX 3agad M 3a1ad u3
pa3IMYHBIX 00JIacTell HAYKH U peallbHON JKU3HH;

- yMeThb CBOOOJHO OIIEPHPOBATH MOHATUSMU: JBW)KCHHE, IapauleIbHbBIH
NEepeHoc, CHMMETpPHsS Ha IUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue NOJ00HS, TOAOOHBIE GUTYPBI; YMETh PACIO3HABATH PaBHBIE U
no/00HbBIe QUTYPHL, B TOM YHCIIE B TIPUPOJIE, HCKYCCTBE, apXUTEKTYPE;

- YMETh UCIIONB30BATh TEOMETPHUYECKUE OTHOLICHHS, HAXOIUTh T€OMETPHUYECKUE
BEJIMYHMHBI JIJIMHA, YTOJd, IJIOMIaJbh, O0bEeM NpPH PEUICHWU 3ajad U3 JPYyrux
Y4eOHBIX TPEIMETOB U U3 PEAbHON KU3HU
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OK 03. IInanupoBatsb U
pean30BhIBATh
coOCTBEeHHOE
po(heCCHOHANTBHOE U
JUYHOCTHOE Pa3BUTHE,
NpeANPHUHAMATEIBCKYIO
JICSITEIIBHOCTD B
poheCCUOHANTBHOMN
cthepe, HCTIOTH30BATH
3HAHUS 110 QUHAHCOBOM
T'paMOTHOCTHU B pa3JIMYHBIX
KU3HCHHBIX CUTYAIHAX

B ob6nacTi 1yXOBHO-HPaBCTBEHHOTO BOCIIUTAHUS:

- c(hopMHpOBaHHOE HPABCTBEHHOTO CO3HAHUSM 3THYECKOTO
TIOBEJICHUS;

- CIIOCOOHOCTH OIICHUBATH CUTYAIIMIO M MPUHUMATh OCO3HAHHBIC
peuIeHus, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

- OCO3HAaHME JMYHOIO BKJIaJa B IIOCTPOCHUE YCTONYHMBOTO
Oymymiero;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM POAWTEISIM H (WIJIH)
JpYyTMM 4JIEHaM CEMbHM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUS LEHHOCTEW CEMEMHOM KHU3HU B
COOTBETCTBHHU C TpaauLUSIMU HapoaoB Poccuu;

OBnazieHNE YHUBEPCATbHBIMU PETYISTUBHBIMU ICHCTBUSMH:

a) caMOOpraHU3aIINS:

- CaMOCTOSTEIbHO OCYILECTBIISTh M03HABATEIbHYIO
JEeSTeNLHOCTD, BBIABISATH IPOOJIEMBI, CTABUTH U JOPMYITHPOBATH
coOCTBEHHBIE 3aZlauyl B 00pa30BaTeNbHON AEATENLHOCTH |
JKU3HCHHBIX CUTYaIUIX;

- CaMOCTOATEIbHO COCTaBIATH IUIAH pEIIeHUS MPOOIEMBI C
YUETOM MMEIOMIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
HpEATIOYTEHU;

- JaBaThb OIIGHKY HOBBEIM CHTyalWsM; CIIOCOOCTBOBAaTh
(hopMHPOBaHUIO U TIPOSIBICHUIO NMIMPOKOW SPYAMIIMU B Pa3HBIX
o0JacTsIx 3HAHUU MOCTOSIHHO TOBBIIIATH cBOM
00pa30BaTeIbHBIN U KYJIBTYPHBIH YPOBEHB;

0) CaMOKOHTPOJIb:

HCIIOJIb30BaTh MpPHEMbl PE(ICKCUU JJisi OICHKH CHUTYalluH,
BBIOOpA BEPHOTO PEIICHMUS;

- YMETb OLECHUBAaTh PHUCKU U CBOEBPEMEHHO MPUHUMATh
peIIeHus TI0 UX CHIKCHHUIO;

B) SMOIIUOHAILHBIN WHTCIIEKT, Mpenonaratouun
chopMHpPOBaHHOE:
BHYTPEHHEl = MOTHBAallMW, BKJIIOYAIOUIEH  CTpeMIICHHE K

JIOCTUKEHUIO 1M W YCIEeXy, ONTHUMHU3M, WHUIIMATUBHOCTbD,
YMEHUE JEHCTBOBATh, UCXO/I1 U3 CBOUX BO3MOKHOCTEM;

- SMIIATHH, BKJIIOYAOIIEH CITIOCOOHOCTD TMOHUMATh
SMOILIMOHAJIBHOE COCTOSIHUE JIPYTMX, YUYWUTbIBaTh €ro Mpu
OCYIIECTBICHIN KOMMYHHUKAIIUN, CIIOCOOHOCTh K COUYBCTBHIO M

- yMeTb OMNEpUpOBaTh MOHATUAMU: pALUOHANBHbBIE, HpPPAIOHAIBHEIE,
MOKa3aTeNbHbIe,  CTENeHHBIe, JIOTapU(PMHUYECKAE, TPUTOHOMETPHUUECKHUE
YpaBHEHHUS U HEPABEHCTBA, X CUCTEMBI,

- YMETh ONEpPUPOBATH NMOHATHAMU: MHOTOTPAHHHUK, CEUYEHHE MHOTOTPAHHHUKA,
Ky0, mapaisienenune, Ipu3Ma, MupamMuaa, GUrypa u MoBEepXHOCTh BpalleHHs,
OWIAHAP, KOHYC, map, cdepa, cedeHUs (QUTYpHI BpamieHus, IJIOCKOCTb,
Kacatomasicst cepbl, TUIMHAPA, KOHYCa, TUIOMAAb MOBEPXHOCTH MHPaMHUIbI,
MPU3MBI, KOHYyCa, MWIMHApPA, MUIOMWAaAb cdepsl, 00beM KyOa, MpsSMOYTOJILHOTO
napajulefienuIesa, MMpaMUAabl, TPHU3MBI, IWINHIpa, KOHyca, Imapa; yMeHHe
n300paXkaTb MHOTOTPaHHUKH W TIOBEPXHOCTH BpAILICHUSI, UX CEYECHUsI OT PYKH, C
MOMOIIbIO YEPTEXKHBIX WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB; YMETh
pacmo3HaBaTh CHMMETPUIO B MPOCTPAHCTBE; YMETh PACIO3HABATH IPABUIIbHEIC
MHOTOTPaHHUKH;

- YMEThb OIEpHpOBaTh MOHATHAMU: TPSAMOYTOJIbHAs CHUCTEMa KOOpJAUHAT,
KOOPJMHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAJSIPHOE MPOU3BENCHUE,
YTOJ MEXIy BEKTOpaMH, CyMMa BEKTOPOB, MPOH3BEACHHWE BEKTOpa Ha YHUCIIO;
HaXOJIUTh C TIOMOULIBIO M3YYEHHBIX (OPMYJ KOOPAWHATHI CepeluHBI OTpE3Ka,
paccTosHUE MEXAY ABYMS TOUKAMHU
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CONICPCIKNBAHUIO,

- ComraJIbHBIX HAaBBIKOB, BKJIFOYAIOOINX CITOCOOHOCTh
BbICTpanMBaTb OTHOUICHUA C JAPYruMu JIHOAbMU, 3a6OTI/ITI)C$I,
MPOSABJIAATE UHTCPCC U PA3SPCIIATH KOH(I)HI/IKTI)I

OK 04. DddexTrBHO
B3aMOJCHCTBOBATh U
paboTaTh B KOJUIEKTHUBE U
KOMaHJIie

TOTOBHOCTh K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH U
CaMOOIIPEIEIICHUIO;

- OBJIQICHUE HABBIKAMHU Y4eOHO-HCCIIEA0BATEIbCKOMH,
MIPOEKTHOM 1 COLMANBHOMN IEATENBHOCTH;

OsnafeHue yHUBEpCaIbHBIMU KOMMYHHKATUBHBIMU
JNEHCTBUAMH:

0) COBMeCTHAas ICIATEIbHOCTb:

MIOHUMATh ¥ UCIOJIb30BaTh IPEUMYLIECTBA KOMaHIHON U
WHAWBUAYaIbHON paboThl;

- IpUHUMATh LCJIN COBMECTHOM ACATCIIBHOCTH, OPraHUu30BBIBATH
Y KOOPAMHUPOBATh IEUCTBUS 110 €€ JOCTHKEHHIO: COCTABIIATh
IJIaH ACUCTBUI, pacpelessTh PO C Y4ETOM MHEHUI
YYaCTHUKOB 00CYKJIaTh pe3yJIbTaThl COBMECTHOU PaOOTHI;

- KOOPJIAUHHUPOBAThH U BBHIMOJIHATH pabOTy B YCIOBUSIX PEATILHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAaHHOT'O B3aMOCHCTBUS;

- OCYILECTBIIATH MO3UTUBHOE CTPATETNYECKOE OBEACHHUE B
Pa3IMYHBIX CUTYyallUAX,

- IPOSIBJISATH TBOPYECTBO U BOOOpaKeHHUE, OBITH MHULIMATHBHBIM.
OgnazeHne yHUBEPCAJIbHBIMU PETYJISTUBHBIMU ACHCTBHAMU:

a) mpUHATHE ce0s M APYTHX JIOCH:

- IPUHUMATh MOTUBBI M apTYMEHTBI IPYTUX JIIOJEH IPA aHAIU3e
Pe3yIbTATOB ACATEILHOCTH;

- IPU3HABATh CBOE MPABO W MPaBO JPYTHUX JIO/IEH Ha OLINOKHY;

- pa3BuBaTh CHOCO6HOCTI) IMMOHHUMATh MUP C IMO3UIHU JPYTroro
YeJI0BeKa

- YMETh OINEPHUPOBATH MOHATHAMH: CIIy9alHBIA OMBIT W CIlydaifHOE COOBITHE,
BEPOATHOCTB CIIy4aifHOTO COOBITHS;

- YMETh BBIYHMCIATH BEPOSTHOCTH C HCIOJb30BaHUEM TIpa)MuecKUX METOJOB;
MPUMEHSTH (POPMYIIBI CIOKEHUSI M YMHOXKEHHUSI BEPOSITHOCTEH, KOMOMHATOPHEIE
GaxTel U GOPMYIBI NPH PEIICHUH 3a/ad; OLEHUBATh BEPOSTHOCTH PEATbHBIX
COOBITHII; 3HAKOMCTBO CO CIyYailHBIMH BEIMYMHAMH; YMEHHE IPUBOIHUTH
MpUMEPHI TPOSIBIICHHUS 3aKOHA OOJBIINX YKCEN B MPUPOAHBIX W OOIIECTBEHHBIX
SIBIICHUSAX;

- yMeTb CBOOOJHO OIEpUpPOBaTh MOHATHSMH: CTETIEHb C LENBIM ITOKa3aTeleM,
KOpEeHb HATypaJlbHOH CTENEeHH, CTENeHb C palHOHAIBHBIM IOKa3aTeleM,
CTENeHb C JCWCTBUTENBHBIM (BEIIECTBEHHBIM) TOKa3aTeseM, JIorapudM ducia,
CHHYC, KOCHHYC M TaHT'€HC IIPOU3BOJIBHOTO YUCIIA;

- yMeTb cBOOOJHO ONEpHPOBaTH MOHATHUAMH: Tpaduk QyHKIHMH, oOpaTHas
(byHKUUS, KOMIO3UIUS GYHKUUH, TUHEeHHast QYHKIMA, KBagpaTHIHast QyHKIHSL,
cTeneHHass (pyHKIUS C IENBIM IOKa3aTelieM, TPHUTOHOMETpUYECKHe (YHKITHH,
oOpaTHBIE TPUrOHOMETpHYECKUE (PYHKINH, OKa3aTeIbHas U JorapupmMuIecKas
(GYHKIMHU;, yMETh CTPOUTHh Tpaduku (YHKIWH, BBHIMOIHATH MpeoOpa3oBaHHs
rpadukoB (yHKIIHIA;

-yMeTh HUCIIONB30BaTh Tpaduku (GYHKOUHA JUIS HM3YYeHHs IIPOIECCOB H
3aBUCHUMOCTEH TNpH PEUICHWH 3a]ad M3 JPYyrux y4eOHBIX NpPEAMETOB U U3
peanbHON JKU3HH;, BBIpaXXKaTh (GOpPMyJIaMH 3aBUCUMOCTH MEXAY BETUYMHAMHU; U
CBOOO/IHO ONEPHPOBATh IOHATHAMH: YETHOCTh (DYHKIUH, TEPUOJUIHOCTH
(YHKIWMHU, OTpaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTh (DYHKIIUH, DKCTPEMYyM
¢GyHKIMKM, HauOOJIbIIEE M HAUMEHbIICE 3HAUCHHUS (DYHKIUM HA NPOMEKYTKE;
YMETb MPOBOJIUTH MCCIIEI0OBaHUE (YHKIINY;

-yMeTh HCIOJIb30BaTh CBOMCTBA U TpaduKy (GyHKIMIT U1 pelIeHns, CpaBHEHHUH,
HEPaBEHCTB U 33J1ad C MapamMeTpaMu; n300paxkath Ha KOOPIAUHATHON TIOCKOCTH
MHOXECTBA peIICHUH YpaBHEHH, HEPABEHCTB M UX CHCTEM
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OK 05. OcymiecTBisTh
YCTHYIO ¥ TUCBMEHHYTO
KOMMYHHUKAIIAIO Ha
TOCYapCTBCHHOM SI3bIKE
Poccuiickoit @enepannu ¢
CYeTOM 0COOEHHOCTEH
COIMATIEHOTO U
KYJbTYPHOTO KOHTEKCTA

B o0macTu 5¢TeTHYECKOTO BOCITUTAHHS:

- DCTETHYECKOE OTHOIIEHHE K MHUPY, BKIOYas ICTETUKY ObITa,
HAay4HOTO U TEXHHUYECKOTO TBOPYECTBa, CIOpTa TpyAa U
0OIIECTBEHHBIX OTHOIICHMIA;

- CHOCOOHOCTh BOCIPHHUMATH pazlUYHbIE BUIb HCKYCCTBA,
TpagulMd U TBOPYECTBO CBOETO M APYIMX HApOJOB, OLIyLIaTh
SMOIIMOHAIILHOE BO3ACHCTBUE UCKYCCTBA;

- YOXKICHHOCTh B 3HAYMMOCTH JUIS JMYHOCTH # OOIIECTBa
OTEUECTBEHHOIO WM MHPOBOTO  HCKYCCTBa  3THHYECKHX
KYJIBTYPHBIX TPAJAULIUNA U HAPOJHOTO TBOPUECTBA;

- TOTOBHOCTh K CaMOBBIPOKCHUIO B Pa3HBIX BUAAX HUCKYCCTBA,
CTPEMIICHHE MPOSIBIIATh KAUECTBA TBOPUECKOM IMYHOCTH;
OBnazeHue yHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU
JNICUCTBUSIMHU:

a) oOmIcHHE:

- OCYIIECTBIISATH KOMMYHHUKAITUH BO BCeX cepax KU3HU;

- pacro3HaBaTh HEBEpOAJIbHBIC CPEJCTBA OOIICHHUS ITOHMMATh
3HAQUYCHHUE COLMATBHBIX 3HAKOB pACIO3HABATH IIPEIMOCHUIKU
KOH(DIUKTHBIX CUTYallly M CMATYATh KOH(IUKTHI,

- Pa3BepHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3pPCHUSA C
HCTIOJIH30BAHUEM SI3BIKOBBIX CPEICTB

- YMETb ONEpUpPOBATh NOHATHAMHU: CpeAHee apupMeTHUecKoe, MeauaHa,
HauOoJblllee M HAaWUMEHbIEE 3HAYCHMS, pa3Max, AWUCIEPCHs, CTAaHAAPTHOE
OTKJIOHEHHE YHCIOBOI0 HA0OPa;

- YMeHHE H3BIEKaTb, HMHTEPIPETUPOBATH HWH(POPMALUIO, MPEACTABICHHYIO B
TabIumax, Ha AuarpamMmax, Ipadukax, OTpaXKarollyl0 CBOWCTBA pPEaTbHBIX
IIPOLIECCOB U SIBJICHUH; NPEACTaBIATH MH(OOPMALMIO C HOMOIIBIO TAaOIUI U
Juarpamm; Uccie0BaTh CTATUCTUYECKHUE JaHHBIE, B TOM YHUCIIE C IPUMEHEHUEM
rpaMueCcCKX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

- YMETh ONEPHPOBATH MOHATUSIMM: TOUKA, IpsMasi, INIOCKOCTb, MPOCTPAHCTBO,
JIByTPaHHBI  yroj, CKpEIIMBAIOUIUeCs] MpsMble, MApPaJIENIbHOCTh U
MEePIEeHUKYIAPHOCTh MPAMBIX U IUIOCKOCTEH, YTOJI MEXAy MpPSIMBIMH, YTOd
MEXIY NPSIMOM M IJIOCKOCTBIO, YroJ MEXAY IUIOCKOCTSMH, PACCTOSIHHE OT
TOYKH [0 IUIOCKOCTH, PACCTOSHUE MEXKIY MpPSIMBIMU, PACCTOSIHHE MEXIY
TJIOCKOCTSIMH;

- YMEThb HUCIOJIb30BaTh IIPHU PELICHUH 33424 H3y4YeHHbIE (AKTBI U TEOPEMBI
IUIaHUMETPUHU; YMEHHE OLICHUBATh pa3Mepbl 00bEKTOB OKPY>KAIOIIEro MUpPa

OK 06. IIposBiATs
Ipa)1aHCKO-
MaTPUOTUYECKYIO
MO3ULMIO,
JEMOHCTPHPOBATH
OCO3HAaHHOE ITOBEJICHUE HA
OCHOBE TPaJAULIMOHHBIX
00111e4eTI0BEYECKUX
LIEHHOCTEN, B TOM YHCIIE C
YYETOM FrapMOHU3ALNH
MEXHAIIMOHAJIBHBIX U
MEXPETUTHO3HBIX
OTHOUIEHUH, IPUMEHATH
CTaHAapThI
AHTUKOPPYILUOHHOTO
HIOBEJECHUSA

OCO3HaHWEe  OOYyYaIOMIMMHUCA  POCCHHCKOM
HIEHTUYHOCTH;

- IeJICHATIPABICHHOE Pa3BUTUE BHYTPEHHEH MO3UINHA JTUIHOCTH
Ha OCHOBE JYXOBHO-HPABCTBEHHBIX IICHHOCTEH HApOJIOB
Poccuiickoii ®enepaniii  UCTOPUYECKUX U HALMOHAIBHO-
KYJbTYPHBIX Tpamuiuii, (OpMHUpPOBAHHE CHUCTEMBbI 3HAYMMBIX
[IEHHOCTHO-CMBICJIOBBIX ~ YCTAHOBOK  AQHTHUKOPPYHIIHOHHOTO
MHPOBO33pPEHUS, TPABOCO3HAHUS, DKOIOTUYECKOH KYIbTYPHI,
CIIOCOOHOCTH CTaBUTh LM U CTPOUTD KU3HEHHBIE TIAHbI;

B gacty rpax 1aHCKOTO BOCTIMTAHHS:

- OCO3HAHHME CBOMX KOHCTHUTYIIMOHHBIX TIPAaB M OOSI3aHHOCTEH,
yBa)KCHUE 3aKOHA U TIPABONIOPSJIKA;

MPUHATHE TPAIUIIMOHHBIX HAIMOHAJIBHBIX OOIICUYETOBEUSCKUX
FYMaHUCTHYECKUX

JEMOKPaTUYECKUX LIEHHOCTEH;

TOTOBHOCTD MPOTUBOCTOSITh HICOJIOTH AKCTPEMU3MA,
HaI[MOHAJIM3Ma, KCeHOPOOMH AMCKPUMHUHAIIMK 10 COIMAJIbHBIM,

CPAKIAHCKOU

- YMEThb OINEpHpOBaTh MOHATHAMH: MPSAMOYIOJIbHAs CHUCTEMAa KOOpIAUHAT,
KOOPAMHATEI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAISIPHOE NPOMU3BEICHUE,
YIroJl MeXJAy BEKTOpaMH, CyMMa BEKTOPOB, MPOHM3BEACHHE BEKTOpa Ha YHUCIIO;
HaXOJIUTh C TIOMOUIBIO M3YYEHHBIX (OPMYJI KOOPAWHATHI CEpeluHBI OTpE3Ka,
paccTosTHUE MEXY IByMs TOUKaMH;

-yMeTh BBIOMpATh TMOAXOMANIMA W3yUYEHHBIH METOZA JUIS pelIeHHUs 3a1add,
pacrno3HaBaTh MaTeMaTHyecKhe (akTbl W MaTeMaTHYeCKHe MOJEIU B
NPUPOAHBIX U OOLIECTBEHHBIX SIBICHHMAX, B HCKYCCTBE; YMEHHE MPHUBOIUTH
OpUMEPBl  MAaTEMaTUYECKUX  OTKPBITUH B  POCCHUMCKOM U MHUPOBOH
MaTeMaTHYECKON HayKH.

- YMETb ONEpUpPOBaTh MOHATHAMM: CIyYalHBIA ONBIT M Ciy4aiiHOe COOBITHE,
BEPOSTHOCTb CIIyYaHHOTO COOBITHS; YMETb BBIYHCIATH BEPOSTHOCTH C
WCTIOJIb30BaHUEM TpadUIecKuX METO/IOB; MPUMEHSITh (HOPMYIBI CIOXKEHUS H
YMHOXKEHUSI BEPOSTHOCTEH, KOMOWHATOPHBIE (AaKThl U (POPMYJIBI IIPHU PEIICHUH
3ajjay; OLEHMBAaThb BEPOATHOCTH PEAIbHBIX COOBITHIl; 3HAKOMCTBO €O
CIIy4aliHBIMH BETMYMHAMUY;
yMEHHE MPHUBOANTH TPUMEPHI

IMPOABJICHUA 3aKOHA OOJILIINX YKCEI B
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PEIUTHO3HBIM PACOBHIM, HAIIMOHATIBHBIM MPU3HAKAM;
- TOTOBHOCTh BECTH COBMECTHYHO JACSTEIBHOCTh B HHTEpEcax
IPa)JIaHCKOTO OOIIEeCTBa, y4acTBOBaTh € CaMOYIPAaBJICHUU B
0011e00pa30BaTEIbHOM  OpPraHM3alUd M JCTCKO-FOHOIIECKUX
OpraHu3alusix;

- YMEHHUE B3aUMOJICHCTBOBATh C COLMAJIbHBIMU MHCTUTYTaMU B
COOTBETCTBHH C X (DYHKIHSIMH U HA3HAYCHUEM;

- TOTOBHOCTbH K TYMaHUTAPHOM U BOJOHTEPCKOE ACSITEILHOCTH;
MaTPUOTUYECKOTO BOCIIUTAHUS:

- chOpMHUPOBAHHOCTH POCCUNCKOM rpaKIaHCKOE UACHTUYHOCTH,
MaTpuoTU3Ma, YBOKEHHS K CBOEMY HapoJay, UyBCTBa
OTBETCTBEHHOCTH Iiepes PoauHO# ropiocTu 3a CBOM Kpaii, CBOIO
Ponuny, cBOil s3bIK W KyJbTYypy, MHPOLLIOE M HACTOSILIEE
MHOT'OHallMOHAIBHOTO Hapoja Poccuu;

- LEHHOCTHOE OTHOIICHHE K TOCYJAapCTBEHHBIM CHMBOJIAM,
HCTOPUYECKOMY U MPUPOAHOMY HACJIEIHI0, HaMITHUKAM,
TpaauuusM HapoJoB Poccuu, noctuxkenusiMm Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX U TPY/IE;

- upeiHas y0eXJeHHOCTh, TOTOBHOCTh K CITy’)KEHHUIO W 3aIlHUTe
OteuecTBa, OTBETCTBEHHOCTh 3a €ro CylIb0y; OCBOCHHBIC
00y4aIOIMMUCS MEXKIIPEJAMETHBIC TOHATUS M YHHUBEPCAIbHBIC
y4eOHbIe JefCcTBHS (perynsTHBHEIE, MMO3HaBaTeIIbHBIE,
KOMMYHHKATHBHEIE);

- CIIOCOOHOCTH HX WCIIONL30BAHUS B IIO3HABATEILHOH U
COLIMAIBHOM MPAKTUKE, TOTOBHOCTb K CAaMOCTOSITEIbHOMY
IUIAHUPOBAHUIO M OCYIIECTBICHUIO YYEeOHOH JesITeIhHOCTH,
OpraHu3alud Y4eOHOTO COTPYAHUYECTBA C MEIArOTHYCCKUMU
pabOTHUKAMU W CBEPCTHHKAMH, K YYaCTHIO B TIOCTPOCHUH
WHAWBHUIyAIIbHOW 00pa30oBaTeIbHON TPASKTOPHUH;

- OBJIQJICHUE HaBBIKAMU y4e€OHO-HUCCIIEI0BATEILCKOMH,
MPOEKTHOU M COLIMAJIbHOM JIESITENIbHOCTH.

IMPUPOAHBIX U O6H1€CTBGHHI>IX SIBJICHUSX.
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OK 07 ConeiicTBOBaThH
COXPaHEHUIO
OKpY>Karollen cpelibl,
pecypcocOepekeHuIo,
TIPUMEHSATD 3HAHMS 00
VM3MEHEHUH KJINMAaTa,
MIPUHIIUIIBI OEPEKITUBOTO
MTPOU3BOJICTBA,
3¢ dexTHBHO TEHCTBOBATH
B YPE3BBIYAIHBIX
CUTyalusax

- HE TMPUHHUMATh JCHCTBHUS, TPUHOCAIINE BPEI OKpYIKaromei
cpene;

- yMeTh TPOTHO3UPOBATh HEOIATOMPUATHBI JKOJOTHUECKHUE
MOCCACTBHS MPEANPHHUMACMbIe ICHCTBHI, MPeIOTBPAIIaTh
uX;

- pacuMpuTh
HaMpaBICHHOCTH;
- pa3pabaThIBaTh MJIaH PEIICHHs MPOOIEMBI C YUYETOM aHaIu3a
MMEIOIIUXCSl MATEPUAITLHBIX U HEMATePHAIbHBIX PECYPCOB;

- OCYIIECTRIIATE IIeJICHANIPABICHHBIN TOMCK MEPEHOCa CPEACTB U
croco00B ICHCTBHS B MPO(ECCHOHATBHYIO CPEY;

- yMeTh TEPEHOCHUTh 3HAHHWS B [O3HABATEIBHYIO U
MPAKTUIECKYIO 00JACTH XKU3HECSITEIHHOCTH;

- MpeajiaraTb HOBBIC IIPOCKTHI, OLCHUBATH HJACH C IIO3UIUHU
HOBH3HBI, OPUTUHATHLHOCTH, TPAKTUICCKOM 3HAYNMOCTH;

- J1aBaTh OILICHKY HOBBIM CHUTYallHsM, BHOCHUTh KOPPEKTUBHI B
JICSITENIbHOCTD, OIIEHHBATh COOTBETCTBHE PE3YJILTATOB IENISIM.

OIIBIT JACATCIIBHOCTHU AKOJIOTHYECKOU

- YMETb ONEpUpOBaTh MOHATHSIMHU: (QYHKUHUS, HENpepbiBHAsA (QYyHKUUS,
NPOU3BOIHAS, IEPBOOOPA3HAs, OIPEICIICHHBIN HHTET DA,

- yMeThb HAaxOAUTHb IIPOM3BOJHBIC DSJIEMEHTAPHBIX (GYHKIHUH, WMCHONB3YS
CIpaBOYHBIE MaTepHAaJbl; WCCIEAOBATh B MPOCTEUIINX CIydasX (QYHKIUH Ha
MOHOTOHHOCTb, HaXOJWTh HAaWOOJBIIME W HAMMEHBIINE 3HAYCHHS (QYHKIHH;
CTPOUTH IPa)UKN MHOTOWICHOB C UCIIOJIb30BAaHUEM aIlllapaTa MaTeMaTHIECKOTO
aHau3a; MPUMEHATH MPOU3BOJHYIO MPH PELICHUH 33734 Ha JABIKCHHE; pellaTh
MPaKTUKO-OPUEHTUPOBAHHBIC 3374l Ha HAHOOJIbIINE U HANMEHbIINE 3HAYCHN,
Ha HAXOXKJICHUE MYTH, CKOPOCTH M |yCKOpPEHUS;

- YMETh ONEpPHUPOBATh MOHATUSIMU: BHKEHHE B MPOCTPAHCTBE, HA MOJOOHEIC
(GUrypsl B IpOCTPaHCTBE; UCTIONIB30BATh OTHOLICHHUE IUIOMIAACH TTOBEPXHOCTEH
00BeMOB MTOTOOHBIX (GUTYD TIPH PEIICHUH 33134,

- YMETh BBIYHCIIATH TEOMETPUYECKHIE BETMYMHBI (JUIMHA, YTOJI, IUIOMab, 00beM,
TUTOIIAAb IOBEPXHOCTH), UCTIONB3YS H3y4YeHHBIE (POPMYITBI M METOABI.

HpO(i)CCCI/IOHaJIBHBIe KOMIICTCHIIMH, PCAIN3YCMBIC B IIPOI'paMMC:

[IK 1.6 CompoBoxaTe perieHue 3anad (HOpMHUPOBAHUS, aHAIW3a M TEpeladyd JaHHBIX O 3JIaHUU CPEJCTBAMU IMPOTPaMM
UH()OPMAITMOHHOTO MOJICITUPOBAHUS.
[IK 3.5 ®opmupoBaTh BU3YaTbHYIO U MPE3CHTAIIMOHHYIO YaCTH NMPOEKTa HHHOOPMAITMOHHONW MOJICIIN 3/1aHHUS.
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2. CTPYKTYPA U COAEP’KAHUE
OBIIEOBPA30OBATEJBHOM JUCHUIIJIMHBI

2.1. O0beM JUCUUIJIMHBI U BUJbI Y4e0HO# padoThl

Buj yueOHoi1 padoThI

0O0BeM B yacax

O0bem 00pa3oBaTe/IbHOM MPOrPaMMbI IM CIIATIJIMHbBI 340
1. OcHoBHOe conepikanue 246
B TOM YHCJIE:

TEOpETHYECKOe 00yUueHne 184
MPAKTUYECKUE 3aAHATUSA 62
2. IlpodeccuoHa/IbHO-OPHEHTUPOBAHHOE  coJep:kaHue  (coaeprkaHue 52
MPUKJIAJTHOI0 MOIYJIfA)

B TOM YHCJIE:

TeopeTu4ecKoe o0ydeHne -
IIPAKTUYECKUE 3aHATUS 52
3. CamocrosiTesqibHasi padoTa CTyIeHTa 15
IIpome:xxyTouyHast arTecTanus (3K3aMeH) 27
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2.2. TemaTu4ecKuii IJIAH U colep:KaHue TuCUUIINHbI MATEMATUKA

HaumenoBanue pasaesoB u | Cogep:kanue y4e0HOro MaTepuasa (0CHOBHOE H MPO(hecCHOHATbHO-OPHEHTHPOBAHHOE), Oo0bem dopMupyemble
TEM J1a00paToOpHbIe H NPAKTHYECKHE 3aHATHS, NPUKJIATHOW MOAYIb(NPH HATHYUH) 4acoB KOMIIETEHITN U
1 2 3 4
OcHOBHOe coiep:kaHne
1 cemecTp
Pasnes 1. [loBTOpEenne kypca 21 OK 01, OK 02, OK 03,
MAaTE€MATHKH OCHOBHOM OK 04, OK 05,
IIKOJIbI OK 06, OK 07
Tema 1.1 Llens u 3anaun Conep:xanue y4eOHOro MaTepuaJia 2 IIK 1.6, IIK 3.5
MaTEMaTHKH IIPA OCBOCHUM |ba3oBeie 3HaHWS W yMeEHHS 1O MareMaTHke B TpodecCHOHanbHOH W B TOBCEAHEBHOU
CIEINATBbHOCTH JEeSITeTbHOCTH
Coaep:xaHue y4eOHOro MaTepuaJia 2
Tema 1.2 Yucna u S P Y P
JleiicTBus Haa TOJNOXUTENBFHBIMA ¥ OTPUIATEIHHBIMH YUCIAaMH, OOBIKHOBEHHBIMH U
BBIUUCIICHHA. BripaxkeHus u
JECATUIHBIMU IPOOSIMHU.
mpeoOpa3oBaHus N
JleiicTBusI co cTeneHsIMH, GOPMYIIbI COKPAILICHHOTO YMHOKCHHSI.
Tena 1.3 TeoMeTrist Ha IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COlePKAHME (COoAepKaHUe NPUKJIATHOTO MOAYJINA) 2
AHOCKOCTEP IIpakTHyeckoe 3ansitue: Buasl mrockux ¢Guryp ©W HX  IDIOmMAangs. IIpakTHko-
OpPHEHTHPOBAHHBIE 33]1a4M B Kypce T€OMETPUH Ha INIOCKOCTH
Copepkanre yueOHOro Marepuasia 4
Tewma 1.4 IlponieHTHbIE D s D
IIpakTnyeckoe 3ansitue: [IpocTeie MPOLIEHTHI, pa3Hble CHOCOOBI MX BbhIYMCIEHUs. CI0KHbIC
BBIYHCIICHHS
MIPOLIEHTHI
Coaep:xaHue y4eOHOro MaTepuaJia 2
Tema 1.5 VpaBHeHus u P Y P » v
HepaBeHCTBa IIpakTHyeckoe 3ansitue: JluHeiiHble, KBaJApaTHbBIE, JIPOOHO-TUHEMHbIE YpaBHEHHUS H
HEpaBEHCTBA
Copaepxanne yueOHOr0 MaTepHaJia 6
., |CriocoObl pemeHHss CUCTeM JIMHEHHBIX YypaBHeHWH. Ilonstusa: wmatpuma 2x2 u 3x3,
Tema 1.6 Cuctemsl ypaBHEHUN . N
onpeaenuTens Matpumbl. Meton [aycca. Cucrembl HeNWHEHHBIX ypaBHeHHH. CuHcTeMbI
Y HEpaBEHCTB
HEPABEHCTB
Camocmosamenvras paboma odyuarowuxcs Illpopabomxa KoHcnekma 1eKyuil 1
ConeprkaHue yueOHOTO MaTepuaia 2

Tema 1.7 BxomHO#t KOHTPOJIb

IIpakTH4eckoe 3aHsITHE:
KonrponbHast pabota: «Bbruucnenus u mnpeoOpa3oBaHMs. YpaBHEHHs U HEPaBEHCTBA.
I'eomeTpus Ha IUIOCKOCTUY
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Paznen 2. [Ipsimbie
IJIOCKOCTH B IPOCTPAHCTBE

22

Coaep:xaHue y4eOHOro MaTepuaJa 2
Tema 2.1 OcHOBHBIE TOHSTHUS
cTepeoMeTpuH [Ipenmer crepeomerpun. OCHOBHBIE MOHATHS (TOUYKa, MpsAMasi, MIIOCKOCTh, MPOCTPAHCTBO).
! OcHoBHbIE akcHOMBI cTepeoMeTpuu. [lepecekaromiuecs, napauieiabHbe U CKPEUIMBAIOIINECS
PacnonoxeHnue npsiMbIX U N
ocKoCTel npsMele. [Ipu3Hak U CBOMCTBO CKpelIMBarOMIMXCS NPsIMbIX. OCHOBHBIE NIPOCTPAHCTBEHHBIE
(urypsi.
Conep:xaHue y4eOHOro MaTepuaJia 6
[NapannensHble npsAMas U 1wiockocTs.  Omnpenenenue. Ilpusnak. CaolictBa (c
Tema 2.2 [lapannenpbHOCTh P p pel P N (
. nmokazarenscTBoM). [lapammensabie  miockoctn. Ompenenenme. Ilpmsmak. CsoiicTBa (C
HPSMBIX, IPSIMOH U IIJIOCKOCTH, .
I0CKOCTel JoKa3aTesnbCcTBOM). Terpasap u ero anementsl. llapamnenenunen u ero snemedtsl. CBoiicTBa
IIPOTHUBOIIOJIOXKHBIX IPAHEN U IMAaroHaliel nmapamenenunena. Ilocrpoenne ceuenuil. Penienue
3ajga4
Tea 2.3 Coaep:xaHue y4eOHOro MaTepuaJia 2
HepneHaHKyn;IpHOCTb [lepnennukynspusie mnpsMelie. [lapannensHble OpsiMble, NEPIEHAMKYJSPHbIE K IUIOCKOCTH.
2 [Ipu3Hak meprneHauKyJISIpHOCTA OpsiMOMl M miIockocTH. JlokazaTtenbcTBO. IlepneHaukyinsp u
MPSIMBIX, IPSIMOM U MJIOCKOCTH, .
TOCKOCTCIH HakJioHHas. [lepneHauKyNIspHBIE IMIOCKOCTH. lIpuM3HaK NepHneHAUKYISPHOCTH IJIOCKOCTEH.
Joxka3zarenbcTBo. PaccTosiHuS B MPOCTPaHCTBE
Conep:kaHue y4eOHOro MmaTepuasa 4
Tema 2.4 Teopema o Tpex |[Teopema o Tpex mepneHauKyispax. [[okazaTenbcTBO. YToia MeXAy HPsSMOM M MIOCKOCTHIO.
MePIIeHIUKYIIpax YT01 MeXay IIIOCKOCTIMHU
Camocmoamenvnas paboma odyuarowguxcs llpopabomxa Koncnexma nexyuii 1
IIpodeccnonaIbHO-OPUEHTHPOBAHHOE CO/lePKAHME (CoAep:KaHue NPUKJIATHOT0 MOXYJINA) 4
Tewma 2.5 [lapannensusle, |IIpakTudeckoe 3aHsATHe: AKCUOMBI cTepeoMeTpuu. [lepneHAUKYISIpHOCTh MPSMOM U
MIEPIIEHANKYJIISIPHBIE, IUIOCKOCTH,  HapajulebHOCTh  JBYX  NPAMBIX,  NEPHEHIUKYISIPHBIX  TJIOCKOCTH,
CKpEeIIMBAIOLINECs MPsIMblE  |TEPIEHIUKYIIPHOCTh TIIOCKOCTEM
Camocmoamenvnas paboma odyuarowguxcs llpopabomxa xoncnexma nexyuii 1
Tewma 2.6 Pemrenne 3amau.  |ConepxaHue yueOHOTO MaTepraia 2

[IpsiMble U MIJIOCKOCTH B
POCTPAHCTBE

IIpakTH4Yeckoe 3aHATHE:
KonrtponbHas pabora: «B3auMHOe pacnosnoykeHHe IpsMBbIX U IJIOCKOCTEN B IPOCTPAHCTBE

OK 01, OK 03, OK 04,
OK 07
K 1.6, IIK 3.5
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Pa3pnen 3. Koopauuatsl u 17 OK 02, OK 03, OK 04,
BEKTOPBI OK 07
Tema 3.1 JlekapTOBBI Coaep:kanue y4eOHOro MaTepuaJia 4 IIK 1.6, IIK 3.5
KOOPJIMHATHI B MPOCTPAHCTRE. |/[ekapTOBBl KOOpAUHATHI B IpocTpaHCcTBe. [Ipocreiimue 3agaun B KoopauHaTax. PaccrosHue
Paccrosnne Mexay IByMs  |MeXIy JAByMsl TOUYKAMH, KOOPIHHATHI CEPEIUHBI OTPE3Ka
Toukamu. KoopauHatsl
CepeIHbI OTpe3Ka
Coaep:xaHnue y4eOHOro MaTepuaJia 6
Tema 3.2 Bektopsl B BexTops! B ipoctpancTBe. CrokeHUE U BEIUNTAaHUE BEKTOPOB. Y MHO)KEHHE BEKTOpa Ha YHUCIIO.
IIPOCTPAHCTBE. Yroa Mexay |Kommmanapasie BekTopbl. CKansipHOE MPOU3BEIeHNE BEKTOPOB. Pa3mokeHne BeKTopa Mo TpeM
BekTopamu. CKansipHOe HEKOMIUIaHapHbIM BekTopaM. KoopauHaTel BeKTOpa, CKaJIpHOE IMPOW3BEJIEHHE BEKTOPOB B
IIPOU3BEIEHUE BEKTOPOB  |KOOpAMHATAaX, Yrojl MEXAYy BEKTOPaMH, yroJl MEXAy MpsIMON U IJIOCKOCTBIO, YTOJl MEXIY
IJIOCKOCTSIMU. YPpaBHEHUE INIOCKOCTU. ['eOMEeTpUYECKHU CMBICH ONpeaeauTeNs 2X2
T IIpodeccnoHaAIbHO-OPUEHTUPOBAHHOE Colep:KaHue (CoaepKaHue NPUKJIATHOTO MOYJIs1) 4
ema 3.3 Tlpakrixo- IIpakTuyeckoe 3anaTue: KoopauHatHas miockocTh. BeruucieHue pacCTOSHUN W TIIOIIaAe
OpHUEHTHPOBAHHEIE 3a/1a4H Ha
KOOPIHATHOH TIOCKOCTH Ha miockocTu. KomnuecTBeHHBIE pacyeThl _
Camocmosamenvnas paboma odyuarowuxcs 110020mosxa Kk KOHmpoabLHOU pabome 1
Tema 3.4 Permrene 3a1as. CopeprkaHre yueOHOTO MaTepuaia 2
KOODMHATEL H BEKTODEI IIpakTH4yeckoe 3aHsATHE: 3
KonrtponbHas pabora: «BeKTopbl B KOOpAMHATHOH opMe B MPOCTPAHCTBEY
Pa3nen 4. OcHOBBI 42 OK 01, OK 02, OK 03,
TPUTOHOMETPHH. OK 04, OK 05,
Tpuronomerpuyeckune OK 06, OK 07
bynkoun K 1.6, IIK 3.5
Tema 4.1 Coaep:xanue y4eOHOro MaTepuaJia 4
Tpuronomerpudeckue Panunannas mepa yria. [loBopoT TOUkM BOKpYr Hauana koopauHaT. OmpejaeneHue cuHyca,
(GyHKIMU IPOM3BOJIBHOTO  (KOCHHYCa, TAHI'€HCA M KOTAHT€HCA. 3HAKH CHHYCa, KOCHHYCa, TAHI'€HCA M KOTAHTEHCAa II0
yriaa, uncia. PagyanHasg 1 |deTBepTsIM. 3aBUCHMOCTh MEXKJIy CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTaHI€HCOM OJIHOTO M
rpaaycHas Mepa yria TOTO K€ yIJa
Tema 4.2 OcHOBHBIE Copaepxanne yueOHOr0 MaTepHaJia 4
TPUTOHOMETPUYECKHE Tpuronomerpudeckue ToxkzaecTBa. CHHYC, KOCUHYC, TAHT€HC M KOTAHI'€HC YIJIOB a U - a.
ToKIecTBA. POPMYIIBI DopMyIIBI IPUBEICHHUS
TIPUBCIACHUA
Tema 4.3 Cunyc, kocunyc, |Conep:kaHue y4eOHOIr0 MaTepHasa 8

TaHT€HC CYMMBI U Pa3HOCTH
JBYX yrioB. CHHYC U KOCHHYC
JBoiHOTO yria. ®opMyiisl
[IOJIOBUHHOT'O yIjia

Cymma u pa3HocTh cuHycoB. CymMMa M pa3sHOCTh KOCHMHYCOB. CHHYC M KOCHHYC JIBOMHOIO
yraa. @opMyiiel OJOBUHHOTO yria. [IpeoOpazoBanust CyMMBI TPUTOHOMETPHUYECCKUX (DYHKITHIA
B IPOU3BEJICHUEC W MPOU3BEIEHHUS B CyMMy. BbIpakeHHWE TPHUTOHOMETPUYECKUX (QYHKIHN
yepes TAHI€HC [IOJIOBUHHOI'O apryMeHTa. [IpeobOpaszoBanus POCTENINX
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TPUTOHOMETPUUYECKUX BbIpAKEHUH

Tema 4.4 OyHKIUHN, UX Copaeprxanue yuedOHOro MaTepuaJia 2
cBoticTBa. CriocoOwl 3aanust |O6macTs ompenencHus W MHOKECTBO 3HaueHnit (yHKwit. YETHOCTh, HEYETHOCTD,
GyHKIHIH nepuoanaHoCcTh QyHKImA. CiocoObl 3aganns GyHKIUHA
4 Coaep:xanue y4eOHOro MaTepuaJia 2
Tpnrogj;{:TpiquKHe O6J1"acn) OTIpefieNIeHHs] 1 MHOXKECTBO 3HAYCHHI TPUTOHOMETPHHECKHX GyHKUH. IIéTHocn,v,
N HEYETHOCTD, IEPHOANIHOCTS TPUTOHOMETpHIecKnX (yHKIwiH. CBolicTBa U rpadvku GyHKIIHN
(yHKUWM, UX CBOWUCTBA U ~ o _ v
rpadukn Yy=COSX,y=SsInX,y=tgX,y=ctgX. _
Camocmosamenshas paboma odyuarowuxcs llpopabomxa KoHcnekma 1eKyuil 1
Tema 4.6 [IpeobpazoBanne |Copep:kaHue y4eGHOro MaTepuaJia 2
rpadukoB IIpakTHyeckoe 3anaTHE: CXKATHE U pacTsDKEHHE TPpaUKOB TPUTOHOMETPHUECKUX (YHKITHI.
TPUTOHOMETPUUIECKUX [IpeoOpazoBanue rpauKOB TPUTOHOMETPUIECKUX (PYHKITHI
GyHKIMIA
Tema 4.7 Onncanue IIpodeccnonalibHO-OPMEHTHPOBAHHOE cojlep:KaHue (coep:KaHue MPUKJIATHOTO MOTYJIs) 4
MPOM3BOJCTBEHHEIX IporieccoB |[IpakTuyeckoe 3aHsTHe: lICIONL30BaHHWE CBONCTB TPUTOHOMETPHUYECKMX (DYHKIUN B
C TIOMOIIBIO TPauKOB Mpo¢eCCHOHANBHBIX 3a/1a4ax
GyHKIMIA
Tema 4.8 O0paTHbIC Coaep:xaHue y4eOHOro MaTepuaJia 2
TPUTOHOMETPUIECKHE OO6patHsie Tpuronomerpudeckue GpyHkauu. Mx cBoiictBa u rpadguxu
GyHKIIH
Coaep:xaHnue y4eOHOro MaTepuaJa 8
Tema 4.9 VYpaBHeHHE cOs X = a. YpaBHEHHE sin X = a. YpaBHeHHE tg X = a, ctg x = a. Pemenue
Tpuronomerpuueckue TPUTOHOMETPUYECKUX YPAaBHEHWH OCHOBHBIX THUIIOB: MPOCTEHIINE TPUTOHOMETPUYECKHE
YPaBHECHHA U HEPAaBEHCTBA |ypaBHEHHMsS, CBOJSIIUECS K KBQJPATHBIM, peElIaeMble pPAa3JIOKEHHEM Ha MHOMKHUTEIH,
otHOpoaHble. [IpocTelnue TPUroHOMETPUYECKUE HEPABEHCTBA
Tema 4.10 Cucremsr Coaep:xkaHnue y4eOHOro MaTepuaJa 2
TPUTOHOMETPUYECKUX CucTeMbl IPOCTEUITNX TPUTOHOMETPHUUECKUX YPaBHEHUI
ypaBHEHHI Camocmoamenvnas paboma odyuarowuxca 11o02omosxa K KOHmMponvHoU pabome 1
Tema 4.11 Pemenue 3amau. |Coaep:kaHue y4eOHOro MaTepuasia 2
OcHoBbl Tpuronomerpun.  ([pakTHyeckoe 3aHsITHE:
Tpuronomerpuyeckue KonrtponbHas pabota: «PerieHue TpUrOHOMETPHUYECKIX YPABHEHUH U HEPABEHCTB)
byHKIMH
IIpome:xkyTounasi arrecTanusi JK3aMeH 18
Hroro: 120
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HaumenoBanmne pasgesioB u | Coaepxxanue yueOHOro MaTepHuasa (OCHOBHOE U NMPO(ecCHOHATBHO-OPHEHTHPOBaHHOE), O0bem ®opmMupyemble
TeM JadopaTopHble M MPAKTHYECKHE 3aHATHS, MPUKJIATHOI MOIYJIb (MIPH HAJIUYHH) 4acoB KOMIETEeHINH
1 2 3 4
2 cemecTp
Pa3pgen 5. KomiiekcHbie 8 OK 01, OK 02, OK 03,
qucaa OK 04, OK 05,
Coaep:xaHue y4eOHOro MaTepuaJa 4 OK 06, OK 07
[lonstne xomiuiekcHoro uucia. ComnpsbkeHHbIE KOMIUIEKCHBIE YHCa, MOAYJIb H apryMEHT 1K 1.6, IIK 3.5
Tema 5.1 KoMiuiekcHble yncaa [KOMIUIEKCHOTrO — 4ucna. @dopma  3amucH  KOMIUIEKCHOTO — 4Yucia  (TeoMeTphyecKas,
TPUTOHOMETpHUUCCKas, ainreOpandeckas). ApuPMETHISCKHE ICHCTBHSA € KOMIDICKCHBIMHU
qyucjiaMu
Tema 5.2 Tpumenene Conep:xanue y4eOHOro MaTepuaJia 4
OMILICKCHEIX THCAI I[IpakTnyeckoe 3ansitue: BEINONHEHNE pPAacYeTOB € TOMOLIBIO KOMIUIEKCHBIX YHCE.
[TprmMeps! NCTIOTH30BaHMS KOMIUIEKCHBIX YHICET
Paznen 6. Crenenu u KOpHU. 17 OK 01, OK 02, OK 03,
CrenenHas GyHKIMsA OK 04, OK 05,
Tema 6.1 Crenennas dyHxus., Conep:xanue yqeﬁﬂuoro MaTepuaﬂau _ _ 4 OK 07
ee CBOMCTBA ITonsarue KOpHA N-0M CTCHCHU U3 ACUCTBUTCILHOTO YHCJIA. (DYHK]_[I/II/I Y= Il\/X HUX CBOUCTBA U
rpaduku. CBOWCTBA KOPHS N-0H CTEIICHH
Tema 6.2 IIpeobpazoBanue |Coaep:kaHue y4eOHOTo MaTepuaja 4
BBIPKECHUI C KOPHAMU n-0  |[IpeoOpazoBaHKe NPPALMOHATIBHBIX BEIPAKEHHUIT
CTETICHH
Tewma 6.3 CsoiictBa crenenu ¢ |Coaeps:kaHue y4eOHOro MaTepuaJia 2
palOHANIBHBIM U [lonsiTue crenenu ¢ MOOBIM pallMOHATBHBIM MTOKa3aTesneM. CTeneHHble PYHKIINU, HX CBOWCTBA
JEHCTBUTEIBHBIM u rpad KU
MOKAa3aTeNSIMH
Tena 6.4 Pelenie Copaepxanue yueOHOr0 MaTepHaJia _ 4
.. | PaBHOCHIIBHOCTH HppAIlMOHANBHBIX YPAaBHEHUI U HEPaBEHCTB. MeToibl nX penieHus. Pemenue
HppalMOHAIbHBIX YPaBHEHHI o
1 HEPABEHCTB HppallMOHAJIBHLIX YPABHCHUHN U HCPABCHCTB .
Camocmosamenvuasn padboma odyuarowjuxcsa Iloocomosrxa xk KoumpoavHou pabome 1
Conepkanre yueOHOT0 Marepuana 2

Tema 6.5 CteneHu U KOpHHU.
Crenennas QpyHKIHs

IIpakTH4eckoe 3aHsITHE:
KontponbsHas pabora: «BeimoaHenne npeodpa3oBaHuii HaJl CTENCHHBIMH BBIPKCHUSIMID)
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Paznen 7. Iloka3areanHas 17 OK 01, OK 02, OK 03,
byHKIUA OK 04, OK 05,
Cojep:kaHue y4e0HOr0 MaTepHuajia 4 OK 07
Tema 7.1 IlokazatenbHass  |CreneHb ¢ TPOU3BOJIBHBIM JCHCTBUTENBHBIM MOKa3aTesneM. OrmpejeicHue TOoKa3aTeabHON
(hyHKITHS, €e CBOWCTBa (byHKIIMKM, e¢ CBOWCTBA W rpaduk. 3HAKOMCTBO C NMPUMEHCHUEM IMOKAa3aTeIbHOW (DYHKIIUU.
Pemmenne moka3aTeqbHBIX YPaBHEHUH (YHKIIMOHAIBHO- Tpa)HIeCKIM METOIOM
Copaeprxanue yueOHOro MaTepuajia 8
Tewma 7.2 Pemenue P Y P =
. |IIpakTH4eckoe 3aHsiTHe: PemieHHWe MOKa3aTeNbHBIX YPAaBHEHUM METOAOM YpPaBHUBaHHUS
MOKa3aTeJIbHbIX YPABHEHUN U o N o
HEPABEHCTE MoKasaTreyield, METOJIOM BBEACHHUS HOBOM MepeMeHHOW, (QyHKIMOHATHHO-TpahUICCKUM
MeTOJIoM. PellieHne nokasaTebHbIX HEPABEHCTB
Coaep:xanue y4eOHOro MaTepuaJia 2
Tema 7.3 CucreMbl P y P >
. |PeleHue cucTeM Moka3aTeabHbIX YpaBHEHUN
IOKA3aTEJIbHBIX YPaBHEHUN =
Camocmosamenvnas paboma odyuarowuxcs 11o02omosxa Kk KOHmpoaLHOU pabome 1
CopeprkaHue yaeOHOT0 MaTepuana 2
Tema 7.4 Pemenue 3amau. P Y P
IIpakTH4Yeckoe 3aHATHE:
[loxazarenbHas GyHKITHS
KoHTtponpHas pabora: «PerieHne moka3aTeIbHBIX H HEPaBEHCTB)»
Paznen 8. Jlorapugmbi. 21 OK 01, OK 02, OK 03,
Jlorapudmuyeckasi pyHkuus OK 04, OK 05,
Tema 8.1 Jlorapudm gucna. Conep:xaHue yueGHOro MaTepuaja 2 OK 07
JecaTnyHbIN M HATypanbHeId  |Jlorapudm uncia. JleCATHIHBIN W HATYyPaIbHBIHN JTOrapu(MbI, YUCIIO € IIK 1.6, IIK 3.5
JIorapuQMBbl, YUCIIO €
Tema 8.2 CoiictBa jorapudmos. |Coaep:kanne ydeOHOro MaTepuaia 4
Onepanus norapudmupoBanus | Coiictea sorapudmos. Oneparus JorapugMHpOBaHHSL.
Tema 8.3 Jlorapupmudeckasi |CopepaaHue y4eGHOr0 MaTepHaJa 2
(dyHKIM, ee CBO¥CcTBa Jlorapudmudeckast QyHKIUS U €€ CBOHCTBA
Coaep:xanue yueOHOro MaTepuaJia 4
Tewma 8.4 Pemenue Acp M P
. |ousitue norapudmudeckoro ypaBHenus. Ormepaiys MOTEHIUPOBAaHUs. TpU OCHOBHBIX METOJA
norapu()MUYECKUX YPaBHEHUH U . .
HEDABCHOTE peleHust JTorapupMUUECKIX ypaBHEHHH: (YHKIHOHAIbHO-rpaQUUYEeCKUil, METOJ] IOTEHIUPOBAHMUS,
p METO/ BBEJICHHsI HOBO# nepeMeHHoi. JlorapudMudeckre HepaBeHCTBA
Coaep:xanue yueOHOT0 MaTepuasia 2
Tema 8.5 Cucrtembl Acp M P = v
. |ANTOpUTM peUIeHHs CHCTEMBl YypaBHEHHIl. PaBHOCHMIBHOCTH JIOTapH(MUUECKHUX YypaBHEHHH W
norapu()MHUUYECKUX ypaBHEHHI
HEPABEHCTB
IIpodeccHoHATBLHO-0OPHMEHTHPOBAHHOE COIEPKAHNE (COTepIKaAaHHe IPUKJIATHOTO MOTYJIsA) 4
Tema 8.6 Jlorapudmer B ipupoe (IIpakTuyeckoe 3amsrTue: Ilpumenenue norapudpma. Jlorapupmuueckas cnupans B rnpupoje. Ee
U TEXHUKE MaTeMAaTHYECKHE CBOMCTBA
Camocmoamenvnasn paboma ooyuarowuxca Iloozcomoska xk KoumpoabHou pabome 1
Tema 8.7 Pemenue 3agau. Copnepxanne yueOHOro MaTepuaia 2

Jlorapudmel. Jlorapudmuuaeckas
GbyHKIUsA

IIpakTHyeckoe 3aHATHE:
KontposnpHas pabora: « Pemenne norapudMuieckux ypaBHEHHHA M HEPABEHCTBY
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Paznea 9. [IponzBonnas
¢dyHKuMH, ee NpUMeHeHHE

37

Coaep:xaHue y4eOHOro MaTepuaJa 2
Tema 9.1 Tlonstue Onpenenenne tmcnm\a’oﬁ MOCJIeJOBATEIFHOCTH B CTIOCOOBI ee 3amaHus. CBOWMCTBA YHCIOBBIX
HPOM3BOAHOI. DOPMYITHI 1 110CIIE/10BATEbHOCTEH. Omnpenenenue mpeaena mocier0BaTenbHOCTH. Beluncienne npeaenos
nmocnenoBatenbHocTed. [lpenen (ynkimum Ha OeckoHeunoctu. Ilpemen (yHkIME B ToUKe.
npaBuia nudepeHInpoBaHMSI
[Ipupamenne aprymenrta. llpupamenwne ¢yHknuna. 3amadd, TPHUBOASIINE K MOHATHIO
npoun3BogHOoH. OnpeaeneHue MPOU3BOTHON. ANTOPUTM OTBHICKAHHUS NPOU3BOAHOM
Tema 9.2 IIpousBosaHbIe Copaepxanne yueOHOr0 MaTepHaJa 4
CYMMBbI, Pa3HOCTHU ®opmynsl quddepennmporanns. [lpasnna quddepeHmupoBaHus
POU3BENICHHSI, YACTHOTO
Tema 9.3 [IpousBoanbie Coaep:xanue y4eOHOro MaTepuaJia 4
TPUTOHOMETPUICCKUX Omnpenenenue cnoxxnoit QyHkuu. [Ipou3BoHASI TPUTOHOMETPHUECKUX (PYHKIIHIA.
dbyuxomid. [IponsBoaHas [IponsBoanast cI10XKHON HYHKIIHN
CJIOKHOW (PYHKIIUH
Tena 9.4 TToHstie o Conep:xanue yqeﬁnorouMaTepuaﬂa _ _ 2
[lonstne HempepblBHOH GyHKUMU. CBOHCTBa HenpepblBHOH (QyHKIWHU. CBS3b MEXIY
HENPEPBHIBHOCTH (DYHKITHH.
MeTo HHTCPBATOB HEMPEPBIBHOCTRIO ¥ TU(GGEPEHINPYEMOCTEI0 (YHKIIMH B TOYKE. AJNTOPUTM pEIICHUS
HEPaBEHCTB METOJIOM MHTEPBAJIOB
Tema 9.5 Ieomerpueckuii i Conep:xanue yqueﬁﬂoro MaTepuaJia _ _ _ 4
dbrsEaeCKi cMBICT I'eomerpuyeckuid CMBICT TPOU3BOJHOW (QYHKIUH - Y1080t ko3 duIMeHT KacaTenbHOH K
IpOmIBOHOA rpaduky GYHKIUM B TOYKE. YpaBHEHHE KacaTelbHOW K rpaduky (QyHKIUH. AJTOPUTM
COCTaBJICHHsI YpaBHEHUs KacaTenbHOU K rpaduky pynknuu y=f(x)
Tema 9.6 ®usnuecknii cmpicit |ComepxaHue yueOHOro MmaTepuasa 2
IIPOU3BOAHOM B IIpakTHyeckoe 3ansiTHe: DOU3nyecKuil (MEXaHUYECKHI) CMBICT MPOU3BOJHON - MTHOBEHHAS
npoecCHOHANIBHBIX 33Ja4aX |CKOPOCTh B MOMEHT BpeMeHH t:v = S' (1)
Copaepxanue yueOHOr0 MaTepHaJIa 4
Bospacranne u yoOpiBaHUe (yHKIHH, COOTBETCTBHE BO3pACTaHUs M YOBIBaHUS (PYHKIIMU 3HAKY
Tema 9.7 MOHOTOHHOCTH npou3BoaHON. IloHSATHE NPOM3BOAHON BBHICHIErO TMOPS/IKA, COOTBETCTBHUE 3HAKa BTOPOU
¢bynkyn. ToYkH 3KCTpeMyMa |[IPOU3BOIHON BBIMYKJIOCTH (BOTHYTOCTH) (YHKIMH Ha OTpE3Ke. 3aadd Ha MaKCUMyM H
MuHUMYM. lloHSTHE acHUMOTOTHI, CHOCOOBI WX OIpeneNeHus. AJTOPUTM HUCCIEIOBaHUS
(YHKIIMU B IOCTPOCHUS ee rpadrKa ¢ MOMOIIBI0 MPOU3BOIHON. JIpoOHO-TMHelHas QyHKIHS
Tema 9.8 MccrnemoBanue Coaep:xkaHue yueOHOro MaTepuaJa 4
(hyHKIMI 1 TOCTpOEHUE Uccnenopanne QyHKIMM HA MOHOTOHHOCTh M ITOCTPOEHHUE rPaHKOB.
rpauKoB
Tema 9.9 Haubonemee n  |Coaep:kanue y4eOHOro MaTepuasa 2

HanMeEHbIlIee 3HAYCHUS
GyHKIMH

Haxoxenne HauOONbIIET0O W HAMMEHBIIEro 3HAa4YeHWH (YHKIWH, MOCTpOEHHE TpaduKoB
MHOT'OWICHOB C UCIIOJIb30BAHKMEM allllapaTa MaTEMaTUYECKOrO aHAIN3a

OK 01, OK 02, OK 03,

OK 04, OK 05,
OK 06, OK 07
K 1.6, IIK 3.5
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Tewma 9.10 Haxoxxnenue IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COieP:KaHMe (cogepkaHue MPUKJIATHOT0 MOAYJIsI) 6
onruManbsHoro pesynsrata ¢ |[IpakTuueckoe 3ausaTue: HanMensiiee u HanboJbiliee 3HAUeHUE QYHKIHN
TIOMOLIBIO IPOU3BOJHON B | Camocmoamenvras paboma odyuarowuxca [loo2omosxa k KOHmponbHoli pabome 1
MPAKTUYECKUX 3a/1a4ax
Copaeprxanue yueOHOro MaTepuajia 2
Tewma 9.11 Pemenne 3amad. P Y P
IIpakTH4yeckoe 3aHsATHE:
[IpowsBoaHas GyHKINH, c€ N N
IpHMeHCHHE KontponbHas pabora: «MccnmenoBanwe ¢GyHKIIAH ¢ MTOMOINBIO Tpom3BomHOHN. IlocTpoeHme
rpaduka QyHKIIN
Paznen 10. IlepBooopazunas 15 OK 01, OK 02, OK 03,
(byHKIUM, ee MPUMeHEeHHEe OK 04, OK 05,
Coaep:xaHue y4e0HOro MaTepHaJa 2 OK 06, OK 07
Tema 10.1 TlepBooBbasias 3ajaua O BOCCTAHOBJIEHMH 3aKOHA [BWJKEHHS MO M3BECTHOH ckopoctu. IloHsTHe IIK 1.6, IIK 3.5
(I)YHK‘I.II/II/I Ii'[paB Plljﬂa uHTEerpupoBanus. O3HAKOMJICHHWE C TMOHATHEM HMHTErpaja W MepBOoOOpasHOW s (QyHKIHK
’ y=f(x). Pemenme 3amad Ha CBs3p MEPBOOOPA3HON M €€ TPOM3BOMHOWN, BBIYHCICHHE
HaXO0XJIEHHUS TIEPBOOOPA3HBIX N N
repBooOpa3Holt s ganHoN (QyHKIMH. Tabmuma GopMys I HaXOXACHUS MEPBOOOPA3HBIX.
W3yueHue npaBuiia BEIYUCICHHS TEPBOOOPA3HOM
Copaepxxanue yueOHOr0 MaTepuaJia 2
Tema 10.2 Ilnomanp P Y P
L 3amaun, MPUBOIAIINE K TMOHSTHIO OIPENEICHHOTO HWHTErpaja - O BBHIYMCICHHUH TUTOIIAIH
KPUBOJIMHEHHON TpaTeIm. .. .
®opmya HpioTosa KpUBOJIMHEHHON Tparenuu, o HepeMelieHnd Toukd. lloHsATue omnpenenéHHOTO WHTEerpaia.
TeitGuuma I'eomerpuyecknuii U (U3NUECKUI cMBICT OmpeaeneHHoro uHTerpana. @opmyna Herorona—
JleitOHMIIA
Tema 10.3 Heonpenenennsiii u | Cogepaxanne y4e0HOr0 MaTepHaJIa 2
onpejiesieHHbIM uHTerpainl  |[ToHsATHE HEONPEACICHHOIO HHTErpaia
Tema 10.4 TTonsitre 00 Conep:xaHue yueOHOro MaTepuaJia 2
ONIPEACIICHHOM MHTETpalie KaK |['eoMeTpruyYeCcKuil CMBICI ONPEAEIEHHOTO UHTETpaia
IUIOIIATU KPUBOJIUHEUHON
Tparnenuu
IIpodeccnonalibHO-0PMEHTHPOBAHHOE cojlep:KaHue (cofep:KaHue MPUKJIATHOTO MOTYJIs) 4
. |IIpakTHyeckoe 3aHsiTHe: ['eomMeTpuyeckHii CMBICI OmpenesieHHOro uHTerpana. dopmysa
Tema 10.5 OnpeneneHHbIN o
Hetorona-JleitOnuma. Pemenne 3amad Ha TpUMEHEHHE WHTETpayiia Il  BBIYUCIICHUS
HUHTETpall B )KU3HH N
(hM3MYECKUX BEIMYWH M TUIOMIA I
Camocmosamenvnasn paboma odyuarowjuxcsa Iloocomosxa k koumpoavHol pabome 1
Tema 10.6 Pemrenne 3amau. |Copeprkanne yaeOHOTO MaTepuaia 2

[lepBooOpaznas GyHKIMH, €€
MpUMEHEHNE

IIpakTH4Yeckoe 3aHATHE:
KonrtponbHas pabota: «BelunciieHre HeonpeaeIeHHbIX HHTETPAIOBY
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Pa3nen 11. MHOrorpaHHuKH
U TeJIa BpallleHusl

47

Tema 11.1 Bepimmbi, pedpa, Coaep:xaHue y4eOHOro MaTepuaJa ‘ 2
I'paHH MHOTOrPaHHHKa [lonsitne mMHororpanHuka. Ero snmemeHTH: BepuinHbl, peOpa, rpanu. uaroHans. CeueHwue.
BrInyKJIbIe ¥ HEBBITYKJIbIE MHOTOI'DAaHHUKHU
Tema 11.2 Ilpusma, ee Copep:xkaHue y4eGHOro MmaTepuajia 2
cocrasstoniue, ceuenue.  |Ilonarne mpusMbl. Ee ocHoBaHMs W OOKOBBIC TpaHH. BricoTa mpu3mel. [IpsMas n HakITOHHAs
IIpsamMas u npaBuiIbHas Ipu3Mbl | npu3ma. [IpaBunbHas npusma. Ee ceuenune
Tema 11.3 Iapamnenenunen, |Conep:kaHnue y4eOHOro MaTepHasa 2
Kky0. Ceuenue [Mapannenenumen, CBOWCTBa NPSMOYTOJIBHOTO TNapajuienenunena, kyo. Ceuenuwe Kyoa,
napajenenumeaa Kyoa napajuresenueaa
Tema 11.4 Tlupamuna, Copep:kaHue y4eOHOro MmaTepuasia 2
COCTAaBJIAIOIIUEC, CCUCHUC. HI/IpaMI/II[a n ee saeMmeHthl. CeueHue nmUupaMuabl. HpaBI/IHBHaﬂ nmupamMuaa. Yceuennas
IIpaBuibHas IMpaMua. nupamMuaa
YcedeHHas nupaMujia
Tema 11.5 bokosas u nonHas |Coaep:kaHue y4eOHOro MaTepuasa 2
MTOBEPXHOCTh MPU3MBI, [Tnomane 60K0BOI 1 MOTHON MOBEPXHOCTH MPU3MBI, THPAMHU/IBI
IMUpaMu bl
Tema 11.6 Cummerpus B kyoe, | Coaep:kanue y4eOHOro MaTepuaJia 2
napajulelenumesne, npusme, (CuMMeTpus  OTHOCHTEIBHO  TOYKH, TNpAMOM, Tuiockoctd. Cummerpuss B Kyoe,
UPaMHUJIE napajuleNienune e, Npu3Me, MupaMmuIe
Tema 11.7 Ilpumepsl IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE COlePKAHME (COAeP:KAHUE MPUKJIATHOTO MOTYJINA) 6
cummMeTtpuii B npodeccunt  (IIpakTuyeckoe 3ausitue: CHMMETpHsI B IPUPOJIE, ADXUTEKTYPE, TEXHUKE, B OBITY
Tema 11.8 TpasubHbie Copaepxanne yueOHOr0 MaTepHaJia _ 2
MHOTOIpaHHHUK, HX CBOHCTBA IpakTuyeckoe 3aHaTHe: [loHsATHE TpaBHILHOTO MHOTOrpaHHWKa. CBOWCTBA MPaBUIIBHBIX
MHOI'OI'paHHUKOB
Tema 11.9 Hunuuap, ero  [Copep:kaHue y4eGHOro MaTepHaJia 2
cocrapysomue. Ceuenne  |umunap u ero snemeHTsl. CeueHne munHapa (MapauieibHOe OCHOBAHUIO U OcH). Pa3BepTka
LHWIMHIPA WIHHPA
Tema 11.10 Konyc, ero IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COIeP:KaHMe (cogepKaHue MPUKJIATHOT0 MOAYJIsI) 4
cocraisitomiye. Ceuenne  ([IpakTudeckoe 3anHaTHe: Konyc um ero oanementsl. CeueHue KOHyca (MapajiebHOE
KOHyCa OCHOBAHMIO M MPOXOSIIee Yepe3 BEPUINHY), KOHHYeCKHe ceueHus. PazsepTka KoHyca
Tema 11.11 Yceuennsiit konyc. | Comep:kanne y4e0HOr0 MaTepHuaJjia 2
CeueHue yceueHHOro KoHyca |YceueHHnslit konyc. Ero obpasyromas u Beicota. CeueHre yCeueHHOro KOHyca
Coaep:xaHue y4eOHOro MaTepuaJia 2

Tema 11.12 Hlap u cdepa, ux
CeueHHs

[ap u chepa. Bzanmuoe pacnosoxenue chepsl u miockoct. CedeHue 1mapa, chepbl

OK 01, OK 02, OK 03,

OK 04, OK 05,
OK 06, OK 07
K 1.6, IIK 3.5
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Tema 11.13 ITorstre 00
00beMe tea. OTHOIIEHHE
00BEMOB ITOIO0OHBIX TEI

Conep:xaHue y4eOHOro MaTepuaJia

[Tonstre 06 o6peme Tema. O6beM Kyba M MPSAMOYTONBHOTO Mapaivienenumnena. O0beM MpU3MBbI
u nuaHApa. OTHOIIEHHE 00HEMOB MTOAO0HBIX Tel. I 'eOMETpHIECKHI CMBICTT OTPEISITUTENS 3-
r'o MopsiKa

Coaep:xanue y4eOHOro MaTepuaJia 2
Tema 11.14 O0beMbI 1 P Y P > =
. Brruncnenne o0beMOB W IIIOMma/iel TMOBEPXHOCTEH MHOTOTPAaHHUKOB W TEJ BpAIeHUS B
TIIOMIAIA TIOBEPXHOCTEH TeT
po(hecCHOHATIBHBIX 33ja4aX, HHTEPIIPETAIUs PEe3yIhTaTOB
Tema 11.15 KomOunanmu | Coaep:kaHue y4eGHOro MaTepuaJia 4
MHOTOTPAaHHUKOB U T€J [pakTHyeckoe 3ansaTHe: KoMOMHAIINN reOMETPUYECKUX TN
BpalleHus
Conep:kaHue y4eOHOro MmaTepuasa 4
Tema 11.16 'eomerpudeckue |I[IpakTuyeckoe 3ansiTue: Vcrmonp3oBaHne KOMOMHAIIMA MHOTOTPAHHUKOB M TEJ BpAIlCHUS B
KOM6I/IH3HI/II/I Ha IPaKTHUKE IMPAKTUKO-OPUCHTHPOBAHHLIX 3aJa4ax
Camocmosamenvhas paboma odyuaroumuxcs 110020mosxa Kk KOHmpoabHOU pabome 1
Coaep:xaHue y4eOHOro MaTepuaJia 2
Tema 11.17 Pemenue 3agau. P Y P
IIpakTH4yeckoe 3aHsATHE:
MHoTrorpaHHUKH U Tela
— Kontponbnass pabora: «OO0beMbl W IUIOMIAAX TIOBEPXHOCTH MHOTOTPAHHUKOB U Tell
BpAICHUS
Paznen 12. MHuo:xecTBA. 11 OK 01, OK 02, OK 03,
JjieMeHTbI TeopuHu rpados OK 04, OK 05,
Conep:xaHue yueOHOro MaTepuaJa 2 OK 06, OK 07
Tema 12.1 MuoOXecTBa K1 K
[Tonstus muoxkectra. [logmuoxkecTBo. Oniepanuu ¢ MHOXKECTBAMHU IIK 1.6, IIK 3.5
Tema 12.2 Onepauuu ¢ IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE COlEPKAHME (COAEePKAHNE MPUKJIATHOTO MOTYJINA) 2
MHO>KECTBaMHU IIpakTHyeckoe 3ansTue: Onepanyy ¢ MHOXKeCTBaMu. PeneHne mpukiiaqHpIx 3a1aq
Copaepxanne yueOHOr0 MaTepHaJia 4
Tema 12.3 I'padst IIpakTnyeckoe 3ansitue: llonstue rpada. Ces3HbIN rpad, 1epeBo, MK, rpad Ha IIIOCKOCTH
Camocmosamenvuasn paboma odyuarowjuxca Iloocomosra xk koumpoavHol pabome 1
Tema 12.4 Pemrenne 3amau.  |Coaep:kaHue y4eOHOro MaTepuaJia 2

MHosxecTBa, rpadbl 1 UX
MIPUMEHEHHUE

IIpakTH4Yeckoe 3aHATHE:
Konrtponbnas pabora: «[Ipumenenue rpad)oB 1 MHOXKECTB K PELICHHUIO 3a/1a1»
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Pa3nea 13. Dj1eMeHTDI

23

KOMOMHATOPHUKH,
CTATUCTUKHU U TEOPUH
BEPOSITHOCTEN
Tema 13.1 Ocuosusle nousTus | Coaep:kaHue y4eGHOro MaTepuasa 2
KOMOWHATOPUKH [lepecTaHoBKH, pa3MeIIeHNUs, COUETAHUSI.
Tema 13.2 CoObitTue, Copaeprxanue yueOHOro MaTepuajia 4
BEPOATHOCTH COOBITHSI. CoBMecTHBIE W HecOBMecTHbIE cOOBITHS. TeopeMbl O BEpOSTHOCTH CYMMBI COOBITHH.
CnoxxeHre 1 yMHOKEHUE | VCIOBHAsh BEPOSTHOCTh. 3aBHCHMBIC U HE3aBUCHUMBIC COOBITHSA. TeopeMbl O BEpOSTHOCTH
BEPOSITHOCTEN MIPOM3BEIEHUS COOBITHIA.
T 133B IIpodeccnoHaAIbHO-OPUEHTUPOBAHHOE COlep:KaHue (CoaepKaHue NPUKJIATHOTO MOYJIs1) 4
npgggccnbﬁaﬁfgli{;}l;);;;qix IIpakTHyeckoe 3aHsiTHe: OTHOCHTENbHAS YacTOTa COOBITHS, CBOWCTBO €€ YCTOHYHBOCTH.
CrarucTrueckoe, KJIacCHYecKoe onpeiesieHus BEposiTHOCTH. OIeHKa BEPOSITHOCTH COOBITHS
Tema 13.4 JluckpeTHas Coaep:xaHue y4eOHOro MaTepuaJia 4
Clly4aliHasl BEIMYUHA, 3aKOH ¢ |Buner ciywaifHpix BenmuumH. OrmpeneneHre ANCKPETHONW CIydailHOW BENWYHWHBI. 3aKOH
pacrnpeeneHus pacnpeieNleHus] TUCKPETHOM CiiydyaiiHOW BeJIMYMHBL. Ee 4nciIoBbIe XapaKTepUCTHKU
Tena 13.5 3aaun Conep:xanue ):qeﬁﬂoro MaTepuaJia 2
MATEMATHICCKOMN CTATHCTHKH Bapuanuonnsiit psa. [lomuron wacrtor u rucrorpamma. CTaTHCTHYECKHE XapaKTEPUCTUKU
psiaa HaOIFOTaeMBIX TAHHBIX
T 136 C IIpodeccnoHaAIbHO-OPUEHTUPOBAHHOE COlep:KaHue (coaepKaHue NPUKJIATHOTO MOYJIs1) 4
TZ%/IEHH H HH(:;;EZ?\T;H;; IpakTuyeckoe 3anaTHe: [lepBruuHas 0O6paboTKa cTaTUCTHUYECKUX JaHHBIX. | paduyueckoe mux
HpAKTHKE npencraBieHne. HaxoxaeHne cpeiHuX XapaKTepUCTHK, HAOII0aeMbIX JAHHEIX
Camocmosamenvuasn padboma odyuarowjuxca Iloocomosxa k KoumpoavHou pabome 1
Tema 13.7 Pemenne 3anau. |Coaep:kaHue y4eOHOro MaTepuaJia 2

DneMeHThl KOMOMHATOPHKH,
CTaTUCTUKU U TEOPUU
BEPOATHOCTEMN

IIpakTH4yeckoe 3aHsATHE:
Konrponbhas padora: «2neMeHTsl KOMOMHATOPUKU. CIIOKEHNE U YMHOKEHHE BEPOATHOCTEM»

OK 01, OK 02, OK 03,

OK 04, OK 05,
OK 07
K 1.6, IIK 3.5
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Pasnen 14. YpaBHeHus u 15 OK 01, OK 02, OK 03,
HePaBeHCTBA OK 04, OK 05,
Coaep:xaHue y4eOHOro MaTepuaJa 2 OK 06, OK 07
PaBHOCWILHOCTH ~ ypaBHeHMH M HepaBeHcTB. Ompenenenus. OCHOBHBIE — TEOPEMBI 1K 1.6, IIK 3.5
Tema 14.1 PaBHOCUIIBHOCTH
o PaBHOCHIIBHBIX I[I€pPEX0JaXx B YpaBHEHMsX W HepaBeHCTBax. OOmKEe METOIBl peleHHs
YpaBHEHHN U HEPABEHCTB. o N
YpaBHEHHUH: Tepexod OT paBeHCTBAa (YHKIMH K PAaBEHCTBY apryMEHTOB JJISi MOHOTOHHBIX
OO01mmre MeToAB! PEeIICHUS N . .
(hyHKIME, MeTo[ pa3joKeHWs Ha MHOXKHTEIH, METOJ BBEJEHHS HOBOW IEPEMEHHOM,
(YHKIMOHANBHO-TpaQUUECKHI METOT
Coaep:xaHnue y4eOHOro MaTepuaJia 2
Tema 14.2 I'paduueckuii  |OOmme MeTOABI PEHICHUS HEPABEHCTB: IEPEXOJ OT CpaBHEHMS 3Ha4YeHHH (yHKIUi K
METOJl PEUICHHs yPaBHEHUM, |CpaBHEHHIO 3HAUEHWH apryMeHTOB [Jii MOHOTOHHBIX (YHKIHMA, METOJ WHTEPBAJIOB,
HEPABEHCTB (yHKUMOHANBHO-Tpaguuecknii  MeTton. [paduueckuii MeToj pelleHHs YpaBHEHUH U
HEPAaBEHCTB
Coaep:xaHue y4eOHOro MaTepuaJia 2
Tema 14.3 YpaBHeHus u Onpenenenue moayis. Packpeitue Momynst mo omnpeneneHuto. IIpocteiinive ypaBHEHHS U
HEPaBEHCTBA C MOIYJIEM HepaBeHCTBa ¢ MoayieM. [IpuMeHeHHe paBHOCWIBHBIX MEPEXOO0B B OIpPEIENIEeHHBIX THIaX
ypaBHEHUH 1 HEPABEHCTB C MOAYJIEM
Coaep:xaHnue y4eOHOro MaTepuaJia 2
Tewma 14.4 YpaBHeHus u P - P =
3HakoMcTBO ¢ apamerpom. [Ipocreiimme ypaBHeHHs 1 HEPABEHCTBA C TApaMeTpOM
HEPaBEHCTBA C MapaMeTpamMu -
Camocmosamenvnasn paboma odyuarowuxca Ilpopabomra xoncnexmoe iexkyuil 1
Tewma 14.5 CocraBnenne u  |IIpodeccuoHATLHO-OPUEHTHPOBAHHOE COlepP:KaHNe (COAePKAHUe PUKJIATHOT0 MOTYJIsT) 4
perieHne MpoheCCHOHATBHBIX IIpakTnyeckoe 3ansiTue: PemeHre TEKCTOBBIX 33124 MPOPECCHOHATBEHOTO COCPIKAHMS
3aJ1a4 ¢ TOMOIIBIO0 YpaBHEHUH
Coaep:xaHue y4eOHOro MaTepuaJia 2
Tema 14.6 Pemenue 3aau. i Y P —
I[pakTnyeckoe 3ansaTue: OOIIME METOIB PELICHUS] YPAaBHEHUH. Y paBHEHUSI U HEPABEHCTBA C
YpaBHEHHUS U HEPABEHCTBA
MOJIyJIEM U C MTapaMeTpaMu
IIpome:xyTouHasi aTTecTaus JK3aMeH 9
Bcero: 340
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3. YCJOBHUSI PEAJIM3ALMM OBILIEOBPA3OBATEJLHOM
JTUCHUATIIAHBI

3.1 TpeOoBaHMsl K MUHMMAJIBLHOMY MaTEePHAJIbLHO-TEXHUYECKOMY 00ecre4eHNI0

Peanu3anus yueOHON TUCHUTUIHMHBI TpeOYyeT HATWYHS:

Kabunema Mamemamuueckux Memooo8  peuleHus NPUKIAOHBIX
npogheccuoHaIbHbIX 3a0a, OCHAIIEHHBI 000pYI0BaHUEM:

- IOCAJI0OYHbIE MECTA MO KOJUYECTBY 00YUaIOIINXCS;

- pabouee MecTO MpernoaBaTers;

- IOCKa ayAUTOpHAs;

- KOMIUIEKT Y4€OHO-METOANYECKON IOKYMEHTAIIUN;

- U”H(POPMALIUOHHO-TUITAKTUYECKOE 00ECTICUCHHUE;

- "”H(QOPMaIUOHHBIE CTEH/IbI;

- TEXHUYECKHE CPEACTBA O0yUEHUS: MYJbTUMEIUMHOE 000pYI0BaHHE.

Kabunema camocmosamenvhoii u 6ocnumamenbHoOUu padbomvl, OCHAILCHHBIN
000pyI0BaHUEM:

- IOCAI0YHBIE MECTA MO KOJWYECTBY 00yUYarOIIUXCS;

- paboyee MeCTO IIpenoaaBaTers;

-  KOMIBIOTEP C€ BO3MOXXHOCTBIO TOJKIIOUEHUS K HMHGPOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHON ceTh «VHTepHET» MW JOCTYNOM B  JJIEKTPOHHYIO
nH(dOpMaIMOHHO-00pa3oBarenbHyto cpeny punmana u OI'Y.

3.2 UndopmanmonHoe obecnevyeHue o0yueHmsi

3.2.1 OcHOBHbIE HCTOYHUKHU

1. Boromonos, H. B. Maremaruka : y4eOHUK aJisi CpelHEro mpodeccHoHaIbHOTO
obpazoBanusi/ H. B. boromonos, II. . Camoiinenko. — 5-e u3n., mepepab. m mom. —
Mocksa : U3narensctBo IOpaiit, 2025. — 401 c. — (ITIpodeccuonanpHoe oOpazoBanue). —
ISBN 978-5-534-07878-7. — Pexxum noctymna: https://urait.ru/bcode/581714.

2. boromonos, H. B. Matemartuka. 3agaun ¢ pelmieHUsIMU : y4eOHUK JIJISi CPEIHETO
npodeccuonanpbHoro ooOpaszoBanusi/ H. B. boromonoB. — 2-e wu3a., ucmnp. u jgom. —
Mocksa : U3narensctBo FOpaiit, 2025. — 755 c. — (IlpodeccuonanpHoe oOpazoBanHue). —
ISBN 978-5-534-16211-0. — Pexxum noctyna: https://urait.ru/bcode/568499.

3. Kpemep, H.IIl. Marematuka s KOJUIGKEH : y4eOHUK Uil  CPEIHETO
podeCcCuoHaATBHOTO obpazoBaHus / H. . Kpemep, O.T. KoHcTanTuHoBa,
M. H. ®punman ; non pemakiumein H. III. Kpemepa. — 12-e usn., mepepal. u mom. —
Mockga : UznarensctBo FOpaiit, 2025. — 408 c¢. — (IIpodeccuonansuoe oOpazoBaHue). —
ISBN 978-5-534-17852-4. — Pexxum noctyma: https://urait.ru/bcode/560553.

4. Maremaruka. [IpakTukym: y4e0. mocobue miisgi CpeaHero mnpogecCHOHATBLHOTO
obpazoBanusi / O.B. TarapaukoB [u ap.]; mox obmeit penakumeir O.B. TatapHukoBa. —
Mocksa: W3natenscTBO FOpaiir, 2022. —  285c. - Pexum JIOCTyTa:
https://urait.ru/bcode/433902.

5. Maremaruka: y4eOHUK I cpeaHero mpodeccuonanpHoro obdpasopanus / O.B.
TatapaukoB [u ap.]; mox obmieit penakiueir O.B. TarapuukoBa. — MockBa: M3patenbcTBO
FOpaiir, 2022. — 450c. — Pexxum noctyma: https://urait.ru/bcode/433901.
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3.2.2 JlonoJTHUTEIbHbIE HCTOYHHKH

1. bepe3una, H.A. Maremaruka: y4e6. nocooue / H.A. bepesuna, E.JI. Makcuna. —
M.: PUOP, 2019. — 175 c. — (Ilpodeccuonansuoe obpazoBanue) ISBN 5-369-00061-1. —
Pexum noctyna: http://znanium.com/bookread2.php?book=116999.

2. JanasH, A.A. Marematuka: yueOHuk / A.A. [anasH. - 3-e uza. - M.: ®opym,
2019. — 544 c. — (Ilpodeccuonansuoe obpazoanue). ISBN 978-5-91134-460-3. — Pexum
noctyma: http://znanium.com/bookread2.php?book=242366.

3. Kanuenan, C.A. luckpetHas marematuka: yue0. nmocoodue / C.A. Kannenan. — M.:
N1 ®OPYM: HULI Undpa-M, 2020. — 224 c. — (IIpodeccuonansuoe oopazoBanue). ISBN
978-5-8199-0304-9. — Pexxum noctyma: http://znanium.com/bookread2.php?book=376152.

4. Maremaruka : yueonuk ana CIIO / H.B. boromonos, [1.U. Camoiinenko - 5-e
U3, nepepad. u non. — M.: U3n-Bo IOpaiir, 2017. — 396¢.

5. Maremartuka. 3agaun ¢ pemeHusmu B 2 Y. : yue6. mocobue mis CIIO / H.B.
boromonos

6. Matematuka. [IpakTukym : yueOHOoe mocodue it cpeHero npodeccuoHaIbHOro
obpazoBanusi / O. B. TarapuukoB [u ap.] ; mox obmieit penakmueit O. B. TatapaukoBa. —
Mocksa : U3narensctBo FOpaiit, 2025. — 285 ¢. — (Ilpodeccuonanbuoe oOpazoBaHue). —
ISBN 978-5-534-03146-1. — Pexxum noctymna: https://urait.ru/bcode/581999.

Y.1 - 2-e uzx., nepepad. u nom. — M.: U3n-Bo KOpaiit, 2017. — 285c. U.2 - 2-e u3a., nepepao.
u gon. — M.: 3a-Bo FOpaiit, 2017. — 285c.

7. lllumaues, B.C. MaremaTuka: Y4YeOHHMK M TPAKTUKyM [UISI CPEIHETO
npodeccuonanbHoro odpazoanusi / B. C. llunaves ; nox pemakuueit A. H. Tuxonosa. —
8-¢ wm3na., mepepab. um jgom. — MockBa: WszmarensctBo IOpaiit, 2023. — 447 c. —
(ITpodeccuonanvuoe obOpazoBanue). — ISBN 978-5-534-13405-6. — Pexum nocryma:
https://urait.ru/bcode/581809.

3.2.3 UHTEepHET-UCTOYHUKHU

1. Enunas xomneknus 1iudpoBbix obpazoBaTenbHBIX pecypcoB. - URL: http://school-
collection.edu.ru / (mara obpamenus: 08.07.2021). - TekcT: 3eKTPOHHBIN.

2. Undopmanmonnass cucrema «EquHoe OKHO JocTynma K 00pa3oBaTelbHbIM
pecypcam». - URL: http://window.edu.ru / (mara oOpamenms: 02.07.2021). - Tekcrt:
AIEKTPOHHBIN.

3. OtkpeiThiii  KOJIEeMK. Marematuka. - URL: https://mathematics.ru / (mara
obpamienus: 08.06.2021). - TekcT: 27I€KTPOHHBIH.

4. TloBropum wmatematuky. - URL: http://www.mathteachers.narod.ru / (mara
obpamenus: 12.07.2021). - TekcT: 371€KTPOHHBIH.

5. CnpaBOYHHK 11(0) MaTeMaTuKe TUTSL [IKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara o6pamenus: 12.07.2021). - Tekcr:
DJIEKTPOHHBIN.

6. Cpennsisi maTemaTuyeckas uHTepHeT mkosia. - URL: http://www.bymath.net /
(mata oopamenus: 12.07.2021). - TekcT: 2MEKTPOHHBIMN.

7. @enepanpubiii opTan «Poccuiickoe obpazoBanue». - URL: http://www.edu.ru /
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4. KOHTPOJIb U OLHEHKA PE3YJBbBTATOB OCBOEHUSA
OBIIEOBPA3OBATEJbHOM JUCIUIIJINHBI

Kontpons wu

OLIEHKA

PE3YJIbTATOB  OCBOCHHA

o01eo0pa3oBaTeIbHOM

JUCLMIUIMHBI PACKPBIBAIOTCSA 4€pe3 MUCLUIUIMHAPHBIE PE3YJIbTaThl, HAIPABICHHBIC
Ha (opmupoBaHHe OOHIMX M TPO(GECCHOHATBHBIX KOMIETEHIMH MO pa3nenaaMm u

TEMaM COJACPIKAHUA yqe6H0r0

Marepuana.

Oo6mas/npodeccuonanbuasi Paznen/Tema T oLeHOYHBIX
KOMIIeTeHIIUsI MepONPUATHSA
OK 01 Brr6upars crioco6sr pemenus(P1, Tema 1.1,1.2, 1.3 I1-o/c, 1.4, 1.5, 1.6, 1.7 TectupoBanme
3a1a4 npodeccronansHOM | P 2, Temsr 2.1,2.2,2.3, 2.4, 2.5 I1-o/c, 2.6 YCTHBIH oTpoc
JIATENILHOCTH ~ npuMeHuTenbHo  K|P 4, Temuir 4.1,4.2, 4.3, 4.4, 4.5, 4.6, 4.7 [1-o/c,| MareMaTuieckuii
pa3IMYHbIM KOHTEKCTAM 48,4.9,4.10,4.11 JUKTaHT
PS5, Temsr 5.1,5.2 NuauBuayanbHas
P 6, Tems1 6.1, 6.2,6.3,6.4,6.5 caMOCTOsATeNIbHAs
P7,Temst 7.1,7.2,7.3,7.4 pabota
P &, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 [1-o/c, 8.7 IIpencraBnenue
P9, Temrsr 9.1,9.2,9.3,94,9.5,9.6,9.7, 9.8, pe3yJIbTaTOB

9.9,9.10 IT-o/c, 9.11
P 10, Temsr! 10.1,10.2,10.3, 10.4, 10.5 II-o/c,

NPaKTHIECKUX PadoOT
KonTponbnas pabora

10.6 Brimonnenue

P11, Temer 11.1,11.2,11.3,11.4,11.5,11.6, AK3aMEHAIIMOHHBIX

11.7 IT-0/c,11.8,11.9, 11.10 IT-o/c, 11.11, 3aMaHui

11.12,11.13,11.14, 11.15, 11.16, 11.17

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

P 13, Temsr 13.1,13.2,13.3 I1-0/c,13.4,13.5,

13.6 IT-o/c, 13.7

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

14.6
0K 02 Hcnonw3oBath coBpemennbie|P1, Tema 1.1,1.2, 1.3 [1-o/c, 1.4, 1.5, 1.6, 1.7 TectupoBanmue
cpencrtea  moucka, anaimm3a  u|P 3, Temsr 3.1,3.2,3.3 I1-o/c, 3.4 VYeTHBIi onpoc
unTepnperaiuu  wHpopmanmu, wu|P 4, Temsr4.1,4.2,4.3,4.4,4.5,4.6,4.7 [1-o/c,| MaremaTudeckuii
nH(pOpPMAIMOHHBIe TexHoJoruu ist|4.8, 4.9, 4.10, 4.11 JIUKTaHT
BBIITOJTHEH S 3amau(P 5, Temsr 5.1, 5.2 WNunuBunyanbHas
pohecCHOHANBHOMN NEATENbHOCTH P 6, Temrr 6.1,6.2,6.3,64, 6.5 CaMOCTOATEIbHAS

P7,Temsr 7.1,7.2,7.3,7.4 pabora

P &, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 T1-o/c, 8.7 IIpencrasnenue

P9, Temsr 9.1,9.2,9.3,94,9.5,9.6,9.7, 9.8, pe3yabTaTOB

9.9,9.10 IT-o/c, 9.11
P 10, Temsr 10.1,10.2,10.3, 10.4, 10.5 IT-o/c,

MPAaKTHYECKUX padoT
Konrponbhas pabora

10.6 Brimonnenue

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6, 9K3aMEHAIIMOHHBIX

11.7 IT-0/c,11.8,11.9, 11.10 IT-o/c, 11.11, 3aaHAN

11.12,11.13,11.14, 11.15, 11.16, 11.17

P12, Temsr 12.1,12.2 I1-o0/c, 12.3, 12.4

P 13, Temsr 13.1,13.2,13.3 I1-0/c,13.4,13.5,

13.6 IT-o/c, 13.7

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

14.6
OK 03 IInanupoBath u|P1, Tema 1.1,1.2, 1.3 I1-0/c, 1.4, 1.5, 1.6, 1.7 TectupoBanme
peaTn30BLIBaTh cooctBennoe|P 2, Temsr 2.1,2.2,2.3, 2.4, 2.5 I1-o/c, 2.6 YcTHEIH orpoc
npodeccuonanpHoe u JmyHoctHOE|P 3, Temnr 3.1,3.2,3.3 I1-o/c, 3.4 MaremaTHuecKuit
pa3BuTHE, NOpeAnpuHUMATeIbcKyro|P 4, Temsr 4.1,4.2, 4.3, 4.4, 4.5, 4.6, 4.7 [1-o/c, JHMKTaHT
NeATeTLHOCTh B mpodeccnoHanbpHol (4.8, 4.9, 4.10, 4.11 WHnuBuyanpHas
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chepe, HCMONB30BaTh 3HAHHUSA TI0
(buHaHCOBOM rPaMOTHOCTH B
Pas3INYIHBIX JKU3HCHHBIX CUTYAIHIX

P5, Temer 5.1,5.2

P 6, Temrr 6.1,6.2,6.3,6.4,6.5

P7, Temr 7.1,7.2,7.3,7.4

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 [1-o/c, 8.7
P9, Tems 9.1,9.2,9.39.4,9.5,9.6,9.7, 9.8,
9.9,9.10 IT-o/c, 9.11

CaMOCTOSsITeIbHAS
pabora
IIpencrasnenue
pe3ynbTaToB
MPaKTHIECKHUX PabOT
KontponbHas pabora

P 10, Temsr 10.1,10.2,10.3, 10.4, 10.5 II-o/c, Brimonnenue
10.6 SK3aMEHAIMOHHBIX
P11, Temer 11.1,11.2,11.3,11.4,11.5,11.6, 3aJaHuil
11.7 1-0/c,11.8,11.9, 11.10 IT-o/c, 11.11,
11.12,11.13, 11.14, 11.15, 11.16, 11.17
P12, Temsr 12.1,12.2 I1-o/c, 12.3, 12.4
P 13, Temsr 13.1,13.2,13.3 I1-0/¢,13.4,13.5,
13.6 I1-o/c, 13.7
P 14, Temnr 14.1,14.2,14.3,14.4,14.5 T1-o/c,
14.6
0K 04 Oddexruno|P1, Tema 1.1,1.2, 1.3 I1-o/c, 1.4, 1.5, 1.6, 1.7 TectupoBanue
B3auMojelicTBOBaTh u pabotatk B|P 2, Temsr 2.1,2.2,2.3, 2.4, 2.5 I1-o/c, 2.6 YcTHBIH ompoc
KOJIJIEKTHBE M KOMaHJIC P 3, Temsr 3.1,3.2,3.3 IT-o/c, 3.4 MaremaTHdecKnit
P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, JUKTaHT
48,4.9,4.10,4.11 NunuBugyanbHas
PS5, Temsr 5.1,5.2 CaMOCTOSATCIbHAS
P 6, Temrr 6.1,6.2,6.3,6.4,6.5 pabora
P7,Temn 7.1,7.2,7.3,7.4 IIpencrasnenue
P &, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 I1-o/c, 8.7 pe3yIabTaTOB

P9, Temsr 9.1,9.2,9.3,94,9.5,9.6,9.7,9.8,
9.9,9.10 IT-o/c, 9.11

MPaKTHIECKHUX PabOT
Konrtponbhas pabora

P 10, Temsr 10.1,10.2,10.3, 10.4, 10.5 TI-o/c, Brimonnenue

10.6 3K3aMEHAIIMOHHBIX

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6, 3aJaHuI

11.7 1-0/c,11.8, 11.9, 11.10 IT-o/c, 11.11,

11.12,11.13, 11.14, 11.15, 11.16, 11.17

P 12, Temsr 12.1,12.2 I1-o/c, 12.3, 12.4

P 13, Temsr 13.1,13.2,13.3 I1-0/c,13.4,13.5,

13.6 IT-o/c, 13.7

P 14, Temsr 14.1,14.2,14.3,14.4,14.5 11-o/c,

14.6
OK 05 Ocymecteisats ycrayto u|P1, Tema 1.1,1.2, 1.3 [1-o/c, 1.4, 1.5, 1.6, 1.7 TectupoBanmue
MUChbMEHHYI0 KoMMyHuKkanmioo Ha|P 4, Temsr 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 [1-o/c, YcrHbli onpoc
rocyaapctBeHHOM si3bike Poccuiickoit|4.8, 4.9, 4.10, 4.11 Marematuueckuii
Oenepanuu ¢ ydetom ocobeHHocteit [P 5, Temsr 5.1, 5.2 JIUKTaHT
COITMATBHOTO u KyaeTypHOTO [P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5 NunuBumyanscHas
KOHTEKCTa P7, Temr7.1,7.2,7.3,7.4 CaMOCTOSATEIbHAS

P &, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 I1-o/c, 8.7 pabota

P9, Temn1 9.1,9.2,9.3,9.4,9.5,9.6,9.7, 9.8, IIpencrasnenue

9.9,9.10 IT-o/c, 9.11 pe3yabTaToB

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

HPaKTHYECKUX padoT
Konrponbhas pabora

P11, Temer 11.1,11.2,11.3, 11.4,11.5,11.6, Brimonnenue
11.7 I1-0/¢,11.8, 11.9, 11.10 IT-o/c, 11.11, 9K3aMEHAIIMOHHBIX
11.12,11.13,11.14, 11.15, 11.16, 11.17 3aJJaHui
P12, Temsr 12.1,12.2 IT-o/c, 12.3, 12.4
P 13, Temsr 13.1,13.2,13.3 I1-0/c,13.4,13.5,
13.6 IT-o/c, 13.7
P 14, Temsr 14.1,14.2,14.3,14.4,14.5 T1-o/c,
14.6
0K 06 [IlIposmsare rpaxnancko-|P1, Tema 1.1,1.2, 1.3 I1-o/c, 1.4,1.5,1.6, 1.7 TectupoBanue
MAaTPUOTUYECKYIO nosunuio, |P 4, Teme1 4.1,4.2,4.3,4.4,4.5,4.6, 4.7 I1-o/c, YcTHBI onpoc
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JIEMOHCTPHPOBATH OCO3HAHHOE
MTOBEJICHUE Ha OCHOBE TPATUITMOHHBIX
00IIIEeUEIOBEUECKUX IIEHHOCTEH, B
TOM YHCJI€ C YYETOM TapMOHHU3AIUU

MC)KHaAIIMOHAJIbHBIX n
MECXKPEIUTHO3HBIX OTHOMSHHﬁ,
IMPUMCHSATDH CTaHAapThI

AHTUKOPPYIIHHUOHHOI'O MOBECACHUA

48,4.9,4.10,4.11

PS5, Temsr 5.1,5.2

P9, Temrr 9.1,9.2,9.3,9.4,9.5,9.6,9.7, 9.8,
9.9,9.10 [T-o/c, 9.11

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

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

MatemaTtuueckuii
JTUKTAHT
WuauBunyansHas
CaMOCTOSITEIbHAS
pabora
IIpencraBnenue
pe3ynbTaToB
MPaKTHIECKHUX PabOT
KontponbHas pabora

P 12, Temsr 12.1,12.2 I1-o/c, 12.3, 12.4 Brimonnenue

P 14, Temsr 14.1,14.2,14.3,14.4,14.5 11-o/c, AK3aMEHAIIMOHHBIX

14.6 3aTaHIH
OK 07 CopneiictBoBarh coxpanenmio(P1, Tema 1.1,1.2, 1.3 II-o/c, 1.4, 1.5, 1.6, 1.7 TectupoBanme
OKpY>Karolen cpensl,|P 2, Temsr 2.1,2.2,2.3, 2.4, 2.5 TI-o/c, 2.6 YceTHBIH opoc
peCypcocOepeKeHuIo, npumensts|P 3, Temsr 3.1,3.2,3.3 [1-o/c, 3.4 MaremaTtuyeckuii
3HaHusA 00 wm3MeHeHnd Kimmarta,|P 4, Temer4.1,4.2,4.3,4.4,4.5, 4.6,4.7 I1-o/c, JHUKTAHT
MIPUHLIMIIBI oepexiuBoro|4.8, 4.9, 4.10, 4.11 NunuBuayanbHas
MIPOU3BOJICTBA, a¢dpextuBno [P 5, Temsr 5.1, 5.2 CaMOCTOSITeNTbHAS
JICHICTBOBATH B ype3BblyaiHbIX [P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5 pabota
CUTYaIUIX P7, Temer 7.1,7.2,7.3,74 IIpencraBnenue

P &, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 I1-o/c, 8.7 pe3yIabTaTOB

P9, Temsr 9.1,9.2,9.3,94,9.5,9.6,9.7,9.8,
9.9,9.10 IT-o/c, 9.11

MIPAKTHIECKUX paboT
KontponbHas padora

P 10, Temsr 10.1,10.2,10.3, 10.4, 10.5 II-o/c, Brimonnenue
10.6 SK3aMEHAIIMOHHBIX
P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6, 3a/laHuit
11.7 T-0/c,11.8, 11.9, 11.10 [T-o/c, 11.11,
11.12, 11.13, 11.14, 11.15, 11.16, 11.17
P 12, Temsr 12.1,12.2 IT-o/c, 12.3, 12.4
P 13, Temsr 13.1,13.2,13.3 IT-0/c,13.4,13.5,
13.6 IT-o/c, 13.7
P 14, Temsr 14.1,14.2,14.3,14.4,14.5 Il-o/c,
14.6
IIK 1.6 ConpoBoxnats pemenue|P1, Tema 1.3 IT-o/c TectupoBanue
3agau (opmupoBanusi, aHamuza u|P 2, Temsl 2.5 [1-o/c YcTHbIH onpoc
nepeaadu JTaHHBIX 0 spanuf |P 3, Temsr 3.3 I1-o/c NunuBunyanbHas
cpeacTBamMu mporpamm (P 4, Temsr 4.7 I1-o/c CaMOCTOSITeNIbHAS
uHpopmarmonHoro MojenupoBanus [P 8, Temsr 8.6 I1-o/c pabota
P9, Temnr 9.10 I1-o/c [Ipencrasienue
P 10, Temsr 10.5 IT-o/c pe3ynbTaTOB
P11, Temsr 11.7 IT-o/c, 11.10 IT-o/c MPaKTUIECKUX padboT
P 12, Temsr 12.2 I1-o/c BrimonHerue
P 13, Temsr 13.3 I1-o0/c,13.6 I1-o/c 9K3aMEHAIIMOHHBIX
P 14, Temsr 14.5 T1-o/c 3aJaHuil
IIK 3.5 ®opmuposath Busyanbhyto u|P1, Tema 1.3 [1-o/c TectupoBanue
Npe3eHTalMoHHy0 4YacTu Tpoekrta|P 2, Temsl 2.5 T1-o/c VYeTHBIi ompoc
uHpopmanmonHoi monenu 3ganus  |P 3, Temst 3.3 I1-o/c WnauBuyansHas
P 4, Temsr 4.7 I1-0/c caMOCTOSATeIIbHAs
P 8, Temnr 8.6 [1-o/c pabota
P9, Tems 9.10 I1-o/c IIpencraBnenue
P 10, Temsr 10.5 IT-o/c pe3yNbTaTOB
P11, Temsr 11.7 IT-o/c, 11.10 IT-o/c MPAaKTHYECKUX paboT
P 12, Temsr 12.2 IT-o/c Brmonnenne
P 13, Temsr 13.3 I1-o/c,13.6 I1-o/c DK3aMEHAIIMOHHBIX
P 14, Temsr 14.5 I1-o/c 3aJaHAN
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