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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEMN ITPOT'PAMMBI
OBHIEOBPA30OBATEJIBHOI'O YYEBHOI'O IPEIMETA
IIYIL.01 MATEMATHKA

1.1. Mecto Yy4eOHOro mpeaMeTa B CTPYKType OCHOBHOWH TmpodecCHOHAIbHOI
00pa3oBaTeIbHON NMPOrpaMMbl

Oo6meoOpa3oBarenbHblii yuebnpiit nmpenmer [TYI1.01 MaremaTuka siBisieTcsi 00s13aTEIbHON
4acThl0 001Ie00pa3oBaTeNbHOIO IHMKIA oOpa3oBarenbHO mporpammbl CIIO B cooTBETCTBHU C
®I'OC CIIO no cnenuansaoctr 23.02.03 CynoBoxIeHue.

1.2. leau 1 niIaHupyeMble pe3yJabTaThbl 0CBOCHUS Y4eOHOI0 MpeaMeTa:
1.2.1. llestn m 3agaum y4eOHOro nmpeamera
Conepkanne  mporpamMmbl  oOmieoOpa3oBaTenbHOro  yueOHoro mpemmera  [TYIL.OI
MaremaTuka HanpaBJI€HO Ha JOCTUKEHUE pe3ylbTaTOB €€ U3Y4YEHHUs B COOTBETCTBUHM C
tpeboBanusimu GI'OC COO c¢ yuyerom mnpodeccronansHoi HampaieHHoctd PI'OC CIIO u Ha
JOCTH>KEHME LIEJIeH U 3a/1a4:
— obecneueHue CcGHOPMUPOBAHHOCTH TMPEACTABICHUN O COLMAIBHBIX, KYIbTYPHBIX H
UCTOPUYECKHX (PaKTOPaxX CTAHOBJICHHUS MAaTEMaTHKH;
— obecnedyeHrue cPOPMUPOBAHHOCTU JIOTHYECKOTO, AITOPUTMUYECKOTO U MAaTEMaTHYECKOIO
MBIILUICHHUS;
— obecnedenue chOpMUPOBAHHOCTH YMEHUN MPUMEHSThH MONy4YEHHBIC 3HAHUS MIPU PELICHUN
pa3IMYHBIX 33]a4;
— obecrieuenne  cHOPMUPOBAHHOCTH  MPEICTABICHHA O MaTeMaTUKE KaKk  YacTH
00I1eYeI0BeueCKOl KylbTyphl, YHUBEPCAILHOM SI3bIKE€ HAYKH, MO3BOJSIONIEM OIKCHIBATH
U M3y4aTh pealbHbIe MPOLECCHI U SBICHUS.
1.2.2. Tlnanupyemble pe3yabTaTbl OCBOCHHMS 001e00pa30BaTeIbHOIO0 Y4eOHOIO
npeamera B coorsercTBru ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO
Oco0oe 3HaueHue y4eOHbIN npeameT uMeeT npu popMupoBanuu u pa3sutuu OK.



Kon u IInanupyemsie pe3ybTaThbl 00y4eHHS

HANMEHOBaHHe

Q)OpanyeMLqu OO0mue (IMYHOCTHBIE, METANIPEIMETHbIE) IIpeameTrHbIe

KOMIIeTeHI U
OK 01 Beibupath | - FOTOBHOCTb K TPYJly, OCO3HAHHUE LIEHHOCTU MAacTepCTBa, | - BIaJETh METOAAMU J10Ka3aTeIbCTB, AITOPUTMAaMU pEILEeHHs 3a1a4;
CIIOCOOBI Tpypoarooue; yMeHue (HopMyaHpOBaTh ONpPEIENCHHUs, AaKCHOMBI U TEOPEMBI,
peleHus 3aaa4 - TOTOBHOCTb K aKTHUBHOMN JESTEeNbHOCTU | IPUMEHATh UX, HNPOBOJUTH JOKa3aTelIbHbIE PACCYXKICHHsS B XOJe
npoeCcCCHOHATIPH | TEXHOJIOTUYECKOH W COIUAIBbHOW  HANpaBIICHHOCTH, | pEIICHUS 3a/1a4;
OMi eATENbHOCTH | CIIOCOOHOCTH MHULIMUPOBATb, IUTAHUPOBATh U | - yMeTh OIIEpUPOBATh MOHATUAMU: CTENIEHb YUCIIA, JIorapu(M YHUCIa;
IMPUMCHUTCIIBHO CaMOCTOATCIIbHO BBITIOJIHATD TaKYIO ACATCIbHOCTD, YMCHHEC BBIIIOJHATL BBIYUCICHUC 3HAUYCHUH | Hp606pa3OBaHI/I$I
K Pa3JIMYHbIM - MHTEpEeC K pa3Iu4HbIM cdepam NpoecCuOHaTbHOH | BRIpaXKEHUI CO CTemneHsMU U Jorapudmamu, npeodpazoBaHUs
KOHTEKCTaM JIESITEIIbHOCTH. JpOOHO-PALIMOHAIBHBIX BbIPAXKEHMUI;

OsnazgeHue YHUBEPCAJIbHBIMU
[M03HABATEJIbHBIMU JACHCTBUSIMH:

a) 0a30BbIC JJOTHYECCKHUE JICHCTBU:

- CaMOCTOSITEIBHO (OPMYJIMPOBATh U aKTyaJU3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECCTBEHHBIN MPU3HAK WM OCHOBAHHUS
JUTSL CpaBHEHU S, Kitaccuukanuu u 00001IeHNS;

- OIIPEJICNIATh [EJTN JIeITEeITbHOCTH, 33/1aBaTh IMapaMeTPhl U
KPUTEPUU UX TOCTHIKEHUS;

- BBIABIATH 3aKOHOMEPHOCTH U TIPOTHBOPEYUS B
paccMaTpUBAEMBIX SIBJICHHSIX;

- BHOCUTH KOPPEKTHBBI B JCSATCIHLHOCTH, OIICHUBATH
COOTBETCTBUE PE3YNIbTATOB ILIEJSM, OICHUBATh PHCKHU
MMOCJICJICTBUI IEATCILHOCTH;

- pa3BUBaTh KPEATHBHOE MBINUICHHE TIPU pEIICHUH
JKU3HEHHBIX TTPOOIeM

0) 60a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- BJAJECTh HaBBIKAMH Yy4e€OHO-HCCIICIOBATEILCKOU M
MPOEKTHON  NIeATENbHOCTH, HAaBBIKAMU  pPa3peIIeHH

y4eOHBIMU

- yMeTh OIIEepUPOBAThH HOHATUSMMU: panyoHaJIbHbIE,
MppalnroHalbHbIC, MTOKAa3aTeIbHbBIC, CTEIIEHHBIE, JOrapu(PpMHUECKHE,
TPUTOHOMETPUUYECKHE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- yYMeThb OINEpPHPOBATh MOHATHAMHU: (DYHKIUS, HENpephIBHAS
GbyHKLMSA, TPOU3BOHAS, IEPBOOOPA3Hasi, ONpeeIEHHBIN HHTErpal;
YMETh HaXOJIUTh MPOU3BOAHBIEC SJIEMEHTAPHBIX (PYHKINH, UCTIOIB3Ys
CIpaBOYHBIE MaTepuajbl; HCCIENOBaTb B MPOCTEHUIIMX CIydasx
(GyHKIMY HAa MOHOTOHHOCTbB, HAXOJAWTh HAaNOOJBIINE U HANMEHBIIIHNE
3Ha4eHus  (QyHKOMHA;  CTpOUTh  TpapUKd  MHOTOWIEHOB €
MCTIOJIB30BAaHUEM arliapaTa MaTeMaTHYeCKOrO aHaIN3a; MPUMEHSThH
NPOM3BOJIHYIO TMIPU pELIeHMH 3a7ady Ha JABWKEHHE; pelarhb
NPaKTUKO-OPUEHTHPOBAHHBIE  33a4d  HAa  HauOOJNBIINE |
HalMEHbIIME 3HA4YeHMs, Ha HAaXOXJACHUE IIYyTH, CKOPOCTH H
YCKOPEHHS;

- yMeThb ONEepUpoBaTh MOHATUSAMH: palMOHaJIbHAA (YHKIHA,
nokasarenbHass (QyHKIUS, cTereHHas (QyHKUIUs, Jiorapupmudeckas
GbyHKLUS, TPUTOHOMETpUUECKUE (PyHKIIUMHN, 0OpaTHbIEe (GYHKLINY;
YMEHHE CTPOUTHh TpadUKH H3YYEHHBIX (DYHKIMHA, HCIIOIB30BaTh
rpaduKy MpH U3YYEHUH MPOIIECCOB U 3aBUCHUMOCTEH, NP PELICHUN




npo0Jem;
- BBISIBIATH  NPUYUHHO-CJICICTBEHHBIC  CBSI3M W
aKTyaJlM3UpoOBaTh 3ajJady, BBUIBHTaTh THUIIOTE3Yy €€

pelIeHUsl, HaXOOUTh AapryMEeHThl Uil JI0Ka3aTeJIbCTBA
CBOUX YTBEP)KJCHUM, 3aJaBaTh MapameTpbl U KPUTEPUHU
pelIeHus;

- AQHaJM3UPOBATh MOJIYYEHHbIC B XOJE PEUICHHUS 3adaqyu
pe3ynbTaThl, KPUTUYECKH OLICHUBATh MX JTOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSIX;

-- yMETh I[EPEHOCUTh 3HAaHMUS B I[I03HABATEIIBHYIO U
MPAKTUYECKYIO 00JIaCTH KUZHEEATEIIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUSA M3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIJBUTaTh HOBBIC HJIEU, TpeiaraTh OPUTHMHAIBHBIC
MOAXO/bI U PEIICHHUS;

U CIOCOOHOCTh MX HMCIOJIb30BaHUS B TO3HABATEIbLHON M
COLIMAJIBHON ITPAKTHUKE

3ajjad U3 APYrux y4eOHbIX MPEAMETOB U 3ajjau U3 PeanbHOM XKU3HHU;
BBIpaXaTh (POPMYIIaMHU 3aBUCHMOCTH MEXy BETUYNHAMU;

- YMETh pelIaTh TEKCTOBBIC 33/1a4M Pa3HbIX TUIIOB (B TOM YMCIE Ha
NPOIEHTHI, JOAM M YacTH, Ha JABIKEHHE, pPabdOTy, CTOMMOCTH
TOBApOB U yCIYT, HAJIOI'H, 33aJjaud U3 00JIACTH YIPaBJIECHUS JTUYHBIMU
U CeMEHHBIMU (PMHAHCAMH); COCTABJIATH BBIPAKEHUS, YpaBHEHUS,
HEPABEHCTBA M HX CHUCTEMBI IO YCIOBHUIO 3aJa4M, HCCIEI0BaTh
NOJTy4YeHHOE  pELIeHHe U OLEHMBaThb  IPaBJOINOJO00HOCTH
pE3yJIbTaTOB;

- YMETb ONEepUpOBaTh MOHATUAMHU: CpeAHee apudMeTHIecKoe,
MenuaHa, HauOoJblllee M HauMEHbIIEEe 3HAuUeHHs, pa3Max,
JMCIIEPCHs, CTAHJAPTHOE OTKJIOHEHHE YHUCIOBOro Habopa; yMeHHE
U3BJICKaTh, MHTEPIPETUPOBATh HH(OPMAIHIO, MPEJICTABICHHYIO B
tabinuax, Ha Juarpammax, IpauKkax, OTPa)Karollyl0 CBOWCTBa
peanbHBIX TPOLECCOB W SBJICHUN; MPEICTaBIATh HH()OPMAIMIO C
IOMOILI0 TaONMIl M JMarpaMM; HCCIENO0BaTh CTATUCTUYECKUE
JaHHbIE, B TOM YHCJIE C MPUMEHEHHEM TpaQHUUECKUX METOHOB H
AJIEKTPOHHBIX CPEACTB;

- YMETh ONEPUPOBATH NMOHATUSAMM: CIyYaWHBIA ONBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTH CIYy4alHOTO COOBITHS; YMEHHE BBIYUCIIATH
BEPOATHOCTH C UCMOJIb30BaHUEM I'padUUECKUX METOAOB; IPUMEHATh
(bopMyIbI CIOXKEHUS U YMHOKEHUSI BEPOATHOCTEH, KOMOMHATOPHBIE
¢bakThl U GopMynbl IpU pELIEHUH 33a7ad; OLEHUBATh BEPOSITHOCTH
peasbHBIX COOBITHH; 3HAKOMCTBO CO CIy4YailHBIMM BETUYHHAMH,
YMEHHE MPUBOAUTH MPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YHCEN B
IPUPOJHBIX U OOIECTBEHHBIX SIBICHUSIX;

- YMEThb OIEpUPOBAaTh MOHATHSAMHU: TOYKA, NpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, JABYIPaHHBIM Yroj, CKPEILIUBAKOIINAECS IIpsIMBIE,
MapaJUIEIbHOCTh W IMEPHEHIUKYISIPHOCTD MPSAMBIX U IIOCKOCTEH,
YO MEXIY NPSMBIMHU, YIOJI MEXAY IPSIMOM U IUIOCKOCTBIO, YIOJl
MEXIYy IUIOCKOCTSMM, PACCTOSHHE OT TOYKH JO IUIOCKOCTH,
pacCTOsIHUE MEXIY INPAMBIMU, PACCTOSTHUE MEXKAY IUIOCKOCTSMY,
YMEHHE HCIOJIb30BATh NPU PELIEHUH 3a/Jad HU3ydeHHbIE (aKThl U




TEOpPEMBbI TUIAHUMETPHH, YMEHHE OIICHHBATh pa3Mepbl OOBEKTOB
OKPY’KaIOIIET0 MUPA;

- yYMeTh ONEpPUPOBATh MOHATHSIMU: MHOTOTPAaHHHK, CCUYCHHE
MHOTOTpaHHHKA, Ky0, Mmapajenenumes], mpu3Ma, nupamuaa, purypa
U TOBEPXHOCTh BpAlICHUS, IWIMHAP, KOHYC, 1map, chepa, cedeHus
Gurypsl BpaleHUs, TIOCKOCTh, Kacaromascs cgepbl, MUIUHAPA,
KOHyCa, IUIONIahb TOBEPXHOCTH MUPAMUMBI, IPHU3MBbI, KOHYCa,
MWIMHIpA, IUIomanab cdepbl, 00beM Kyba, NPSIMOYTOJILHOTO
napajuielienune1a, MTUpaMuIbl, TPU3MBI, IHMIIMHAPA, KOHYyCa, I1apa;
YMEHHE N300pakaTb MHOTOTPAHHHUKH U MTOBEPXHOCTH BPAIICHHUSI, X
CCUCHHSI OT pPYKH, C TIOMOIIbIO YEPTSIKHBIX HHCTPYMEHTOB U
AJICKTPOHHBIX CPEJCTB; yMEHHE paClo3HaBaTh CUMMETPUIO B
MPOCTPAHCTBE; YMEHHUE PACIIO3HABATH MTPABUIBLHBIC MHOTOTPDAHHUKH;
- yMETh ONEPUPOBATH NOHATHUSMH: JBUKCHHEC B TPOCTPAHCTBE,
noo0HbIe (PUTYphl B MPOCTPAHCTBE, HCIOJIB30BATh OTHOIICHUE
IUIOIACH TOBEPXHOCTEH HM O0BEMOB TOJOOHBIX (QUTYyp TpH
pEIICHUH 33]1aY;

- yYMETh BBIYHCIATH TCOMETPUYECKUE BEIWYHMHBI (JJIUHA, YTOI,
I0MIaab, 00bEM, IUIONIA/(b TOBEPXHOCTH), HUCIONB3Ysl M3YUCHHBIC
(bOpMYITBI 1 METOJIBI;

- yYMEThb OIEPHPOBATh TOHATHSAMHU: WPSIMOYTOJIbHAS CHCTEMaA
KOOPJIMHAT, KOOPJIWHATBI TOYKH, BEKTOpP, KOOPJMHATHI BEKTOpA,
CKaISIpHOE TPOM3BENIEHHE, YoM MEXKAY BEKTOpaMH, CyMMa
BEKTOPOB, MPOU3BE/IEHUE BEKTOPa HA YHCIIO; HAXOJUTh C TTIOMOIIbIO
W3YYCHHBIX (OPMYJT KOOPJWHATHI CEPEIUHBI OTPE3Ka, PacCTOSHHUE
MEXy ABYMSI TOUKAMU;

-yMETh BBIOMPATh MOAXOMSANIMA H3YUYECHHBIH METOM I PEHICHHUS
3aJ]au, paclo3HaBaTh MareMaTHYecKue (HaKThl U MaTEeMaTUYCCKHE
MOJICJTM B TIPHUPOJHBIX M OOIICCTBEHHBIX SBJICHHSIX, B HMCKYCCTBE,
YMEHHE TPHUBOJUTH TPUMEPbl  MATEMaTHUYECKUX  OTKPBITUH
POCCHUICKON ¥ MHUPOBOW MaTEMaTUYECKON HAYKH;

- YMETh OTEepUPOBAThH MOHATUSMU: OTpeIelieHNne, aKCHOMa, TEOpeMa,
CIIEZICTBHE, CBOMCTBO, TMpPH3HAK, JOKA3aTEIbCTBO, PAaBHOCHIIbHBIC




(hOopMyYITUPOBKH; yMEHHUe dhopmynupoBaTh obOpaTHOE u
MPOTUBOIOJOXKHOE  YTBEPXKACHUE, MPUBOAUTH IMPUMEPHl U
KOHTPIIPUMEPHI, UCIOJIB30BaTh METOJ MaTeMaTHUYeCKON HHIIYKIUU;
IIPOBOAMTH JIOKa3aTeIbHbIE PACCYXIEHUS IpU pPELIEHUU 3ajad,
OILICHUBATh JIOTUYECKYIO NMPABUIBLHOCTh PACCYKICHUM;

- YMETb OIEPUPOBATh IMOHATHSAMH: MHOXKECTBO, ITOJMHOXXECTBO,
orepanuu HaJl MHO>KECTBaMU; yMEHHE UCIOJIb30BATh
TEOPETUKOMHOKECTBEHHBII  ammapar JJii OIMCaHUs peallbHbIX
MIPOLIECCOB U SIBJICHUU MPHU PEHICHUU 3aja4, B TOM YHCIE U3 APYTUX
y4eOHBIX IIPEIMETOB;

- YyMETh ONEpPUPOBATh MOHATUSIMH: rpad, CBA3HBIN rpad, IepeBo,
UK, Tpad Ha IJIOCKOCTH; yMEHHE 3aJaBaTh W ONHUCHIBATH Ipadsbl
pa3IMYHBIMH CIIOCO0AaMU; HCHOJB30BaTh Tpadpl MPH PEHICHUU
3ajauy;

- yMeTb CBOOOJHO ONEpPUPOBATH TOHSATHSIMHU: COYETAHHE,
MEePEeCTaHOBKA, YWCJIO COYETAHHM, YHCIO MEPECTaHOBOK; OHHOM
HeloToOHa; yMEeHHE TIPUMEHATH KOMOWHATOpHBIE (aKThHl U
paccyXIeHus Ui PEelIeHUs 3314,

-yYMETh ONEPUPOBATh MOHATUSMU: HATYypaJIbHOE YUCIIO, IIEJI0€ YUCIIO,
OCTaTOK 10 MOAYJI0, PALHMOHAIBHOE YHCIO, HPpaLMOHAIbHOE
YHCI0, MHOXXECTBA  HATypaJbHbIX, IEJIbIX, pPAlUOHAIbHBIX,
JIEUCTBUTENIbHBIX ~ 4YMCEJI; YMEHHME  MCIOJIb30BaTh  IPU3HAKU
JETUMOCTH, HAUMEHDBIINNA OOLIMK NEIUTENh, U HaUMEHBIIee 00Iee
KpaTHOE, anropuT™ EBKIMJa mpu pelieHuH 3aiad; 3HaKOMCTBO C
Pa3IMYHbIMU MO3ULUOHHBIMU CUCTEMaMU CUUCIIEHUS;

- yMeThb CBOOOJHO ONEpPUPOBAaTh MOHATHSAMM: CTENEHb C IEJIbIM
MoKa3zareneM, KOpEeHb HaTypaJbHOM  CTENEeHH, CTeNeHb ¢
palMOHANBHBIM  [OKa3aTelieM, CTeNeHb C  JIEUCTBUTEIIbHBIM
(BellecTBEHHBIM) MTOKa3aTeseM, JIorapupm 4ucia, CHHyC, KOCUHYC U
TAHT€HC TPOU3BOJIBHOTO YUCIA;

- YMeThb OINEpUPOBATh MOHATHSIMH: TOXAECTBO, TOXJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUN U
HEPABEHCTB, PAaBHOCWJIBHOCTh ypaBHEHHWIl, HEPAaBEHCTB U CHUCTEM,




palMoOHANIbHbIE, WPPALMOHAIBHBIE, I10Ka3aTeNbHble, CTEIEHHbIE,
JorapupMHUECKUE, TPUTOHOMETPUIECKUE YPABHEHUS, HEPABEHCTBA
U CUCTEMbl; YMEHME pellaTh ypaBHEHUs, HEPABEHCTBA M CUCTEMBI C
MOMOIIBIO PA3IMYHBIX MPUEMOB; PEIIaTh YPAaBHEHHS, HEPABEHCTBA U
CHUCTEMBI C MapaMeTpOM; IPUMEHSTh YpaBHEHMs, HEpaBEHCTBA, MX
CHUCTEMBl ISl pEUICHHs MaTeMaTW4YecKHX 3aJad M 3a7ad  u3
pasInYHbIX 001aCTe HAyKU U peasIbHOM KU3HH;

-yMeTb CBOOOJHO OIEpUPOBaTh MOHATHAMHU: TpaduK (QYyHKIHH,
oOpatHast (yHKIUS, KOMOO3UIUS (DYHKUUN, JTUHEHHAs (yHKIuS,
KBagpaTU4Hasi  (QYHKUOUS, CTENeHHas (QYHKOHA C  IeIbIM
nokaszareiaeM,  TPUTOHOMETpHUYecKue  (yHKIMHM,  OOpaTHbIE
TPUTOHOMETPHUYECKHE ¢byHKIHH, noKa3arebHas "
norapudmuueckas (QyHKIUU; YMEHHE CTPOUTH TpaduKu (PYHKIHA,
BBIIIOJIHATE ~ TIpeoOpa3oBaHusi rpadukoB  (QYHKIMA;,  yMeHHE
UCTIONB30BaTh TpapuKu (GYHKUUN I8 W3YyYeHHUS MPOIECCOB H
3aBUCUMOCTEH IpU pelIeHUH 3aJa4d U3 JPYruxX yuyeOHbIX MpeAMETOB
U U3 PEaTbHOH KHU3HH; BRIpAXKaTh (HOPMyJIaMH 3aBHCUMOCTH MEXKILY
BEJIMYMHAMU; YMEHHE CBOOOIHO ONEpUPOBATh MOHATUAMU: YETHOCTD
GyHKIMM, NEPUOJUYHOCTh (YHKIMHM, OTPaHMUYEHHOCTb (DYHKIUH,
MOHOTOHHOCTh (DYHKIMH, 3KCTpeMyM (YHKIMM, HauOojbllee Hu
HaVMEHbIIEe 3HA4YeHUS (YHKIUM Ha TPOMEXKYTKE, YMEHHE
IPOBOJUTh  HCCIIeOBaHWE (DYHKIMM; YMEHHE HCIIOJIb30BaTh
cBOiicTBAa W rpaQuKd (QYHKUMH Ui peUIeHUs YypaBHEHUH,
HEpaBEHCTB M 33/1a4 C MapaMeTpaMu; n300pakaTh Ha KOOPIMHATHOM
IJIOCKOCTM MHOXECTBA PEIIECHUN YpPaBHEHHM, HEPAaBEHCTB M HX
CHCTEM;

- YMETh CBOOOJHO OTIEPHPOBATH MOHITHUSMH: MOCIETOBATEIBHOCTD,
apupmeTHyeckass  MpOrpeccus, TeOMeTpHuYecKass  IMpOorpeccHs,
O0eCKOHEYHO YOBIBarOIIasi TeOMETPUYECKash MPOTPECCHs; YMEHHE
3ajjaBaTh IIOCJIEOBATEILHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYpPPEHTHBIX (hopmyit;

- YMEThb ONEpUpOBaTh MOHATHAMM: HEMPEPHIBHOCTh (DYHKIHNH,
acUMITOTHl Tpaduka (GYHKIWHU, TepBas W BTOpas IMPOU3BOIHAS
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GyHKIINM, TeOMETpUYECKU W (PU3MYECKHl CMBICI MPOU3BOIAHOM,
nepBooOpasHasi, ONpEJeNCHHBI HMHTerpajl; yMEHHE HaxOIHUTb
acCUMMNTOTHI Tpaduka (QYHKIHMH;, YMEHHUE BBIYHCISATH MPOU3BOIHBIC
CYMMBI, TIPOM3BEACHUS, YAaCTHOTO W KOMIIO3ULMHU (QYHKIUH,
HAaXOJUTh ypaBHEHHE KacaTelbHOM K rpaduky (yHKLIHUU; yMEHHE
UCTOJIb30BaTh TPOU3BOAHYIO JJIsl MCCIENOBAaHUS (YHKUWH, IS
HAXOXJICHUA HAWJIy4ylIero PelIeHUs B MPUKIAIHBIX, B TOM YHUCIIE
COLIMAIBHO-9KOHOMHYECKUX M (PHU3MUYECKUX  3ajadax, Ui
OTpefieNieHUusI CKOPOCTH M YCKOPEHHS;, HaXOAWUTh IUIOMAAN U
00beMbl (GUTYp € TOMOIIBIO HHTETpajia; NPUBOIUTH TPUMEPHI
MaTEeMaTHYECKOTO MOJIETTUPOBAHUS c MTOMOIIBIO
Qg epeHIaIbHbIX YPaBHEHUH;

- yMeThb OMNEpUpOBaTh MOHATHSAMH: KOMIUIEKCHOE  YHUCIIO,
CONpPSKEHHBbIE  KOMIUIEKCHBIE  4YMCIa, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO 4ucia, (opMa 3amuch KOMIUICKCHBIX — YHCEIN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U ajaredpanyeckas); yMeTb
NPOU3BOIUTh  apu(MeTHUecKue JeHCTBHA C  KOMIUIEKCHBIMHU
YHCIaMU; TPUBOIUTH MPUMEPHI HCIOIB30BAHUS KOMILJIEKCHBIX
qHCel;

- yMeTb  CBOOOJAHO  ONEpPUPOBATh  MOHATUSAMHU:  CpeaHee
apumernyeckoe, MeAraHa, HauOOJbIlIee U HAUMEHbIIIee 3HAYCHNUS,
pa3Max, OUCIEpCUs, CTAaHAAPTHOE OTKJIOHEHWE U1 ONMCAHHUSA
YHCJIOBBIX JAHHBIX; YMEHHE HMCCIEI0BaTh CTaTUCTHUECKHUE JTaHHBIE,
B TOM YHUCJIE C IPUMEHEHUEM IpahUIeCKUX METOJIOB U AIEKTPOHHBIX
cpencTB; rpadUyuecKd HCCIEOBaTh COBMECTHBIC HAOIIOJEHUS C
MIOMOUIBIO AMArpaMM pacCeuBaHMs U JTUHENHON perpeccuu;

- yMETb HAaxOJUThb BEPOSATHOCTU COOBITMH C MCHOIb30BAHUEM
rpadMuecKuX METOOB; NPUMEHSTh JJIsi pelIeHus 3a1a4 (HopMyJibl
CIOXKEHHS] M YMHOXXEHHS BEpOSTHOCTEH, (opmyidy MOJIHON
BEpOSATHOCTH, (opmyny bepHymnu, xoMmOuHAaTOpHBIE (AKTBl U
(GbopMyIibl; OLIEHMBATh BEPOSTHOCTU pEATbHBIX COOBITUN; yMEHHE
ONEpUpPOBaTh MOHATUAMU: CiydaiiHas BEIMYMHA, paclpeaeiieHue
BEPOATHOCTEH, MaTeMaTHyeckoe OXKUAaHHWe, JUCIepcHs U
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CTaHJApTHOE OTKJIOHEHHWE CIIy4alHOW BEIMYUHBI, (QYHKIMHU
pacnpezesieHuss M IUIOTHOCTH PaBHOMEPHOIO, ITOKA3aTeIbHOIO H
HOPMAJIBHOIO PpAaCHpENeICHU; yYMEHHME HCIOIb30BaTh CBOMCTBA
U3Y4YEHHBIX pACIpPENCIICHUN Ul PELICHMs 3a]ad; 3HAKOMCTBO C
HNOHATUSAMM: 3aKOH OONBIIMX 4YMCEN, METOAbl BBIOOPOYHBIX
UCCJIE0BAHUM; YMEHHE IPUBOAMUTH IIPUMEPHI IPOSBICHUS 3aKOHA
OOJIBLIMX YMCEJ B IPUPOAHBIX M OOLIECTBEHHBIX SBICHUSIX;

- yMeTh CBOOOJHO OINEPHPOBATH TMOHATHSAMH: TOYKA, MpsIMasd,
IUIOCKOCTb,  NPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKHHA  yrod,
JBYI'PaHHBIA  Yroj, TpEXIPaHHBIA  Yroj, IIepeceKarouIuecs,
NapajuleJIbHbIE M CKPELIUBAIOIIUECS IpPsAMBIEC, NApauIeIbHOCTh U
NEPHEHAUKYJSIPHOCTD  NMPSMBIX M IUIOCKOCTEH, YroJll MEXIy
IPSIMBIMU, YTOJl MEXAY HpSAMOM M IUIOCKOCTBIO, YIOJl MEXIY
IIJIOCKOCTSIMU, YMCHUC HCIIOJIB30BaTh npu pCelICcHUMU  3aaa4
HN3YUYCHHBIC q)aKTI)I U TCOPEMBI INIAHMMCTPUH; YMCHHC OLICHUBATDH
pa3mMepbl OOBEKTOB B OKpYXAOIIEM MHpE; YMEHHE ONepupoBaTh
MOHATHUAMU. MHOI'OI'PaHHUK, CCHCHUEC MHOTOT'paHHHKA, HpaBI/IJII)HHﬁ
MHOIOIpAaHHMK, MpHU3Ma, MNHUpamMuia, ¢Gurypa ©u IOBEPXHOCTb
BpallleHus, HWINH]P, KOHYC, 11ap, cepa, pa3BepTKa MOBEPXHOCTH,
CEYCHHS KOHYCa U LWIMHJpA, NapaJIeIbHbIE OCH WIM OCHOBAHMIO,
CeueHHe Iapa, MI0CKOCTh, Kacaromasicsa cepsl, MIINHAPA, KOHYCA;
YMEHHE  CTpPOMTb  CEYEHHE  MHOTOTpPaHHUKA,  H300pakaTh
MHOTI'OI'paHHUKH, q)HprI)I M IMOBCPXHOCTU BpalICHHA, UX CCUCHUS, B
TOM YHCJIE C IIOMOIIBIO DJIEKTPOHHBIX CPEACTB; YMEHUE IIPUMEHATH
CBOIICTBa T€OMETPUUECKUX ¢uryp, CaMOCTOSITEIIFHO
dbopMynMpoBaTh ONpeNeNeHUs] Hu3ydyaeMbIX (Uryp, BBIIBUTATh
TUIOTE3bl O CBOMCTBAX M MpHU3HAKaX TIeOMETPUYECKHX (uryp,
00OCHOBBIBaTh ~WJIM  OIpOBEprarb MX; YMEHHE IPOBOAMTH
kinaccuukanuio QuUryp Mo pazIUYHBIM IIPU3HAKAM, BBITIOJIHSITH
HE00XO0/IUMBIE IOTIOTHUTENIbHBIE TOCTPOCHHUS;

- yMETh CBOOOJHO ONEPUPOBATH MOHATHUSMH: ILIOMAIL (UTYPHI,
o0beM (uryppl, BeTMYMHA YIJIA, PACCTOSHHE OT TOYKH [0
IUIOCKOCTH, PACCTOSHHUE MEXIAY IMPSMBIMH, PACCTOSIHUE MEXKIY
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IUIOCKOCTSIMU, IUIOIIAAb C(epsl, MIIOLalb IOBEPXHOCTH TUPAMU/BbI,
NpU3MbI, KOHYCa, LWIMHAPA, 00beM Kyba, NPSMOYroJbHOTO
napajiesienunesa, TUpaMuibl, IpU3Mbl, [UIMHAPA, KOHYyCa, 1apa;
YMEHHUE HaXOJUTh OTHOIIECHHE 00BEMOB MOAOOHBIX (QUTYD;

- yMeTb CBOOOJHO ONEpPUPOBATH  TMOHATHSAMU:  JBHXKEHHE,
NapajuleJIbHBI  NEPEeHOC, CHUMMETpUS Ha IUIOCKOCTH M B
IIPOCTPAHCTBE, IIOBOPOT, IIpeoOpa3zoBaHue MOA00US, MOA0OHbBIE
(burypsl; yMeHrue pacrio3HaBaTh paBHbIC U TOJO0HBIE (PUTYPBHI, B TOM
quciae B IPUPOJE, UCKYCCTBE, apXUTEKTYpEe; YMEHHME HCII0JIb30BaTh
reOMEeTpPUYECKUE OTHOLIEHMS], HAXOIUTh T€OMETPUUECKHUE BEIINYMHBI
(uMHa, yroj, IUIOIIAAb, 00BbEM) MPH PEIICHUM 33had U3 APYrHX
y4€OHBIX IPEIMETOB U U3 PEAIbHOM JKU3HH;

- yMeTb CBOOOJHO OIEPUPOBATH IOHATUSAMH: MPSIMOYIOJIbHAs
CUCTEMa KOOPJIMHAT, BEKTOpP, KOOpPJAUHATBHI TOYKH, KOOPJUHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOM3BEJECHHE BEKTOpa Ha YHUCIIO,
pasio)KeHHe BeKTopa 1o 0a3ucy, CKasIpHOE IPOU3BEACHUE,
BEKTOPHOE IPOM3BEJIEHUE, Yrojl MEXJIy BEKTOpaMH; YMEHHUE
UCIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METOJ Ul pPELICHUs
reOMETPUYECKUX 3aJad M 3a7ad JpYrux Y4eOHbIX IpPEAMETOB;
OIEpUpOBaTh MOHATHAMM: MaTpuua 2x2 u 3x3, OIpenenuTenb
MaTpPHUIIbl, FEOMETPUUECKUI CMBICIT ONIPEAETUTENS;

- YMETh MOJEIMPOBATh PEabHbIE CUTYyalluH Ha S3bIKE€ MAaTEMAaTUKH;
COCTaBJISITh BHIPAYKEHUS, YPABHEHNUS, HEPABEHCTBA U UX CUCTEMBI 110
YCIOBUIO  3aJlayM, HCCIENOBaTb IIOCTPOEHHBIE MOJEIH €
UCIIOJIb30BaHUEM anmnapara anreOpsl, UHTEPIPETUPOBATH
MOJIyYeHHBIH pe3ysbTaT, CTPOMTh MaTeMaTUYeCKHe MOJENIu ¢
MIOMOIIBI0 TEOMETPHYECKUX TMOHATHH W  BEIMYWH, pelarhb
CBSI3aHHBIE C HUMHM  NpPaKTUYECKME  33Ja4M;  COCTaBIATH
BEPOATHOCTHYIO MOJI€NIb U HUHTEPIPETHPOBATh  IMOJTYYEHHBIN
pe3yJbTar; pemarb IpUKJIaJHbIE 3aJauu CpeAcTBaMHU
MaTeMaTH4eCKOTo aHau3a, B TOM qucie
COLIMAIbHORKOHOMUYECKOT0 U (PU3UYECKOTO XapaKTepa;

- yMEHHME BbIOMpaTh MOAXONALIMI METOH Al pelIeHUs 3aJlauH;
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IIOHMMAHHUE 3HAYMMOCTH MAaTE€MaTUKU B HM3YYCHUM NPUPOIHBIX U
OOIIECTBEHHBIX MPOIECCOB M SIBICHUI; YMEHHE paclo3HaBaTh
IIPOSIBJIEHUE 3aKOHOB MaTEMATHKHU B UCKYCCTBE, YMEHHE NIPUBOJUTH
IIPUMEPBl MATEMaTUYECKUX OTKPBITUH POCCUHCKOM M MHUPOBOHI
MaTEMaTHYECKON HAYKU

OK 02
Hcnonb3oBars
COBpPEMEHHBIE
CpEeJICTBA TIONCKA,
aHalu3a u
WHTEPIIPETAINN
uHpopmanuu u
UH(POPMALIMOHHEI
€ TEeXHOJIOTUU
JUTSI BBITIOJTHEHUST
3a/1a4y
npohecCuoHaTbH
OH JEATEINbHOCTH

B o0nacTu IeHHOCTH HayYHOTO MO3HAHUSA:
-c(hOpMUPOBAHHOCTH MHUPOBO33PEHHU,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PpPa3BUTHSA
HayKM M OOIIECTBEHHOM IPAKTHUKH, OCHOBAaHHOIO Ha
JUAJIOTe KYJIbTYpP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B MOJIUKYJIbTYPHOM MUDE;

- COBEpILECHCTBOBAaHUE S3bIKOBOM M  YHUTATEJIbCKOU
KYJIbTYpPbI KaK CPE/ICTBA B3aUMOECHCTBUS MEXKIY JTHOAbMU
Y NIO3HAHUS MUPA;

- OCO3HAaHHME ILCHHOCTM HAy4YHOM  JEATCIBHOCTH,
TOTOBHOCTH OCYLIECTBIATh IIPOCKTHYIO u
HCCIIEI0BATENBCKYIO NEATEIbHOCTh MHIUBUAYAIBHO U B
rpyIIe.

OBnagenue YHUBEPCAIbHBIMU y4eOHBIMU

MO3HABATEJIbHBIMU AEHCTBUAMMU:

B) paboTa ¢ uHpopmauei:

- BIAJeTh HAaBbIKAMHM NOJY4YEeHUs HHGPOpMALUM U3
HCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIILHO
OCYIIECTBIIATh MOUCK, AaHAJIU3, CHUCTEMAaTH3alUI0 |
MHTEPIIPETAlNI0 HHPOPMAIIUU PA3IMYHBIX BUJIOB U (POpM
NpEeCTaBICHHUS;

- CO3/1aBaTh TEKCThl B Pa3jIMuYHBIX (QopMmaTax C y4eTOM
Ha3HaueHUs MHPOpPMALMU U IeNeBOW  ayIUTOPHH,
BbIOMpass ONTHUMalbHYIO (OpMYy TMpENCTaBICHUS U
BU3YyaJIU3aIIH;

- OLIEHUBATb JIOCTOBEPHOCTb, JIETUTUMHOCTD
UH(pOPMaLIMHU, €€ COOTBETCTBHE NMPABOBBIM U MOpPAJIbHO-

- yYMeThb ONEpHpOBaTh NOHATHAMH: palUoOHaJIbHAs (QyHKUUS,
nokaszareiabHas (YHKUUS, CTerneHHas (QyHKIHs, JorapupmMuueckas
GyHKIMSI, TPUTOHOMETPUYECKHE (YHKIHMH, OOpaTHbIe (YHKIIHMH
YMEHUE CTPOUTHh TpadUKd H3YYEHHBIX (YHKIHHA, HCIIOIB30BaTh
rpaduKy MpH U3y4EHUH MPOLIECCOB U 3aBHCUMOCTEH, IPU PEILICHUU
3a7a4 U3 APYruX y4eOHBIX MPEAMETOB M 3aau U3 PEaTbHOU KHU3HU;
BBIpaXKaTh (OPMYJIaMU 3aBUCUMOCTH MEKAY BETHYHMHAMH;

- YMEThb OIEPHPOBATH MOHATUSMH: TOXIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHUH U
HEPaBEHCTB, PaBHOCHIILHOCTh YpPaBHEHHU, HEPAaBEHCTB M CHUCTEM,
paluoHANIbHBIE, WPPAlMOHANIbHBIC, IT0Ka3aTelbHbIC, CTCIECHHBIC,
JorapupMHUECKUE, TPUTOHOMETPUIECKUE YPABHEHUS, HEPABEHCTBA
U CHUCTEMbI; YMETb pPElIaTh YPaBHEHUS, HEPABEHCTBA U CHUCTEMBI C
MIOMOIIBIO PA3IMYHBIX MTPUEMOB; pEIIaTh ypaBHEHUS, HEPABEHCTBA U
CHCTEMBI C MapaMeTpoM; NPUMEHSTh YpaBHEHMs, HEpaBEHCTBA, MX
CHUCTEMBI ISl pPEUICHHWS MaTeMaTWYecKWX 3aJad | 3a7ad U3
pa3NIUYHbIX 001acTe HAayKU U peaslbHOM KU3HH;

- yMeTh CBOOOJHO ONEPHPOBATH TOHSATHSIMH: JBIKEHHE,
napajjieNibHbli  NepeHOC, CHUMMETpPHsl Ha IUIOCKOCTH M B
IIPOCTPAHCTBE, MOBOPOT, IpeoOpa3zoBaHHe NOA00USA, MOA0OHBIE
(burypsl; yMeTh pacro3HaBaTh paBHbIE U M0I00HBIE (UTYPHI, B TOM
Yuclie B MPHUPOJIE, UCKYCCTBE, apXUTEKTYpE; YMETh HCIOIB30BaTh
reoMEeTPHUYECKUE OTHOUICHUS, HAXOAUTh T€OMETPUUYECKIE BETUUHUHBI
(nmuHA, yroj, mjomaib, 00beM) MpHU pEUIeHHH 3aJad U3 APYTrux
y4eOHBIX IPEMETOB U U3 PEANBHOM KU3HU
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3TUYECKMM HOPMaM;
- WUCHONB30BaTh  CPEACTBA  MHQPOPMAIMOHHBIX |
KOMMYHHKAITHOHHBIX TEXHOJIOTHit B pelIeHun
KOTHUTHUBHBIX, KOMMYHI/IKaTI/IBHLIX )41 OpI‘ AHU3aIINOHHBIX
3aJa4 ¢ CcOOJIOJCHHMEM TpeOOBaHUN  IPrOHOMHKH,
TEXHUKHA O0€30IacHOCTH, TUTHUEHBI, pecypcocOepexeHus,
MPABOBBIX M 3THYECKHX HOPM, HOPM HH(POPMAIMOHHOMN
0€30I1aCHOCTH;

- BJajeTh HaBBIKAMM pPACMO3HABaHUS M  3aLIUTHI
uHpOpMauy, MH(POPMALTMOHHOM 0€e30MacHOCTH
JUYHOCTHU

OK 03
[LnanupoBate u
pea30BBIBATh
cOOCTBEHHOE
npo¢eCCHOHAIIbH
0€ ¥ JINYHOCTHOE
pa3BUTHE,
peITPUHIMATEIT
BCKYIO
JESTSIILHOCTh B
npodeccuoHanbH
oi1 cepe,
UCIIONIb30BAaTh
3HAHUS 110
(duHaHCOBOM
IPaMOTHOCTH B
pa3IMYHBIX
YKU3HEHHBIX
CUTYaIUIX

B obOnactu AYXOBHO-HPAaBCTBCHHOI'O BOCIIUTAHUA:

- cOopMUPOBAaHHOCTh  HPABCTBEHHOI'O  CO3HAHMS,
3THYCCKOI'O ITIOBCIACHU A,

- CIOCOOHOCTH OLIEHUBAThb CHUTYalMl0 W IPUHUMATH
OCO3HAaHHBIC pCLICHUA, OPHUCHTHUPYSICH Ha
MOpaJII)HOHpaBCTBeHHI)Ie HOpMI)I U OCHHOCTH,

- OCO3HAHUC JIMYHOTO BKJIaJla B ITIOCTPOCHUEC YCTOﬁHHBOFO
Oynyuiero;

- OTBETCTBCHHOC OTHOUICHUC K CBOUM POAUTCIIAIM U (I/IJ'II/I)
ApyruM 4YJjieHaM CEMbH, CO3JaHHIO CCMbH Ha OCHOBC
OCO3HAHHOT'O0 NPUHATUA HCHHOCTCI\/’I CEMEWHON >XHW3HU B
COOTBECTCTBUH C TpaI[I/IIII/ISIMI/I HapO)IOB POCCI/II/I;

OsBnageHue YHUBEPCAIbHBIMU peryJIATUBHBIMU
NEUCTBUSIMU:

a) CaMOOpTaHU3AIIHS:

- CaMOCTOSTEJNIBHO OCYIIECTBIATh MO3HABATEIBHYIO
NEeSTENIbHOCTh,  BBISBJIATH  MPOOJEMBI, CTaBUTh U
dbopMyIupoBaTh CcOOCTBEHHbBIE 3aJaun B
o0Opa3oBaTenbHOI JIeITEeILHOCTHU u JKU3HEHHBIX
CUTYalHsIX;

- CaMOCTOATCIIbHO COCTABJIATH IJIaH PCILICHHA HpO6JICMLI

- YMETh OIIepUpPOBaTh HOHSTHAMMU: paloHaJbHBbIE,
UppalnroHalbHbIC, MTOKAa3aTeIbHbIE, CTEIIEHHBIE, JOrapu(pMHUECKUE,
TPUTOHOMETPUYECKHE YPABHEHMsSI M HEPABEHCTBA, UX CHCTEMBI; -
YMETb  ONEpPUpPOBaTb MOHATUAMU: MHOTOIPDAHHUK, CEUYECHHE
MHOI'OI'paHHMKa, Ky0, apajuieienumes, npusma, nupamuaa, gurypa
U MOBEPXHOCTH BpAIICHUS, IMINHAP, KOHYC, map, chepa, cedeHus
¢burypel BpalleHHs, IUIOCKOCTb, Kacaromascs cdepsl, LUIMHIPA,
KOHyca, IUJIOLaJb IIOBEPXHOCTU MHUPaMUJAbI, MPU3MBI, KOHYcCa,
IWIMHApa, IUIomags chepsl, o0beM Kyba, MNPSMOYTOJbHOIO
napajuiesienune1a, TMpaMusl, IpU3Mbl, HUIMHAPA, KOHYCa, 1I1apa;
yMeHHue n300pakaTh MHOTOI'PAaHHUKH M TIOBEPXHOCTH BPALEHUS, UX
CEUYEHHS OT pPYKH, C TIOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U
ANIEKTPOHHBIX CPEICTB; YMETh paclo3HaBaTb CHMMETPHIO B
IIPOCTPAHCTBE; YMETh PAclO3HABATh NIPaBUJIbHBIE MHOTOIPaHHUKH;

- YMETb OIEpUpOBaTh MOHATUSAMHU: NPSIMOYTOJIbHAs CUCTEMA
KOOpJMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPIWHATBI BEKTOPA,
CKaJSIPHOE TPOM3BEINEHHUE, Yol MEXAYy BEKTOpPaMH, CyMMa
BEKTOPOB, MPOU3BE/IEHNE BEKTOpPa Ha YMCIIO; HAXOJUTh C TTOMOIIbIO
M3YYEHHBIX (OPMYNI KOOPAMHATHI CEpEMHBI OTpe3Ka, PacCTOSIHHUE
MEXy IBYMsI TOUKaMU




15

C yY4eTOM MMEIOLIUXCA  PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTCHU;

- JaBaTh OLIEHKY HOBBIM CUTYalUsM;

CHocoOCTBOBaTh  (OPMHUPOBAHUIO M HPOSIBICHUIO
HIMPOKOM 3pYAMLIMH B pa3HbIX OOJIACTSX 3HAHMI,
IIOCTOSSHHO ~ IIOBBIIIATh CBOM  00Opa3oBaTeNbHBIM U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

UCMOJb30BaTh  NpPHEMbl  pe(iaeKkcuu Ui OLEHKHU
CHUTYaIllH, BBIOOpPA BEPHOTO PEIICHUS;

- YMETh OLIEHUBAaTb PUCKH M CBOEBPEMEHHO INPUHUMATh
peleHus 10 X CHUKEHHUIO;

B) OSMOLMOHAJIBHBIA  MHTEIJIEKT, IpeanoararoIiui

c(hOopMUPOBAHHOCTD:
BHYTPEHHEH MOTHMBALMH, BKJIIOYAIOLIEH CTPEMIICHHE K
JOCTHKEHUIO LN u ycIIexy, ONITUMH3M,

WHUILIUATUBHOCTh, YMEHUE I€UCTBOBATH, UCXOJISl U3 CBOUX
BO3MOKHOCTEH;

- DMIIaTHH, BKJIIOYAIOMICH CIIOCOOHOCTh TOHHMATh
SMOIIMOHAIIBHOE COCTOSIHUE JIPYTUX, YUUTHIBATH €r0 MPHU
OCYIIECTBIEHUN  KOMMYHUKAIIMH,  CIIOCOOHOCTh K
COYYBCTBHIO U COINEPEKUBAHUIO;

- CONMAJbHBIX HABBIKOB, BKIIFOYAIOIIHMX CIOCOOHOCTH
BBICTPaWBaTh  OTHOLIEHHUS C  JIPYTUMU  JIIOJbMH,
3a00TUTBCA,  TIPOSIBIATH  MHTEpPEC W pa3peliarhb
KOH(JIUKTBI

OK 04

O dexTuBHO
B3aMMOJICHCTBOBA
Th ¥ paboTaTh B
KOJIJICKTHBE U
KOMaHJ1e

TOTOBHOCTh K CAaMOPA3BUTHIO, CAaMOCTOSITEIbHOCTH U
CaMOOIIPEAETIEHHUIO;

-OBJIaJICHUE  HaBBIKAMH  Y4€OHO-MCCIIEI0BATEIbCKOM,
MPOEKTHOM U COLIMATIBHOM AEATEIbHOCTH;

OBnageHne  yHUBEPCAIbHBIMH  KOMMYHHKATHBHBIMU
JEUCTBUSIMU:

- YMETh ONEPUPOBATH MOHATUSAMM: CIyYalHBIA ONBIT U CIIy4aiiHOE
COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHS; YMETh BBIYHCIATH
BEPOATHOCTH C MUCMOJIb30BaHUEM I'padUUECKIX METO0B; IPUMEHSThH
(bopMyIIBI CIOXKEHUS U YMHOXKEHUSI BEPOSTHOCTEH, KOMOMHATOPHBIE
¢bakTel U GopMynbl IpU pElIeHUH 33a7ad; OLEHUBATh BEPOSITHOCTH
peasbHBIX COOBITHIT; 3HAKOMCTBO CO CIIy4aifHBIMHU BEJTMUNHAMM;
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0) coBMeCTHasl e TEIbHOCTD:

- TIOHUMATh U HCHOJB30BATH MMPEUMYIIECTBA KOMAHIHON
Y MHAUBHUYaJIbHOM paboTHI;

- TOpUHUMATh 1M COBMECTHOW  JIEATENbHOCTH,
OpraHU30BBIBATh M KOOPJIMHUPOBATH JEUCTBUSA IO €€
JOCTH>KEHUIO: COCTABJIATH IUIAH ACUCTBUM, PACIPENEIIATh
PO C Y4eTOM MHEHHMH YYaCTHHUKOB O0OCYXIaTh
pe3yIbTaThl COBMECTHON pabOTHI;

- KOOPJIMHHUPOBATh U BBHINOJHATH PAOOTYy B YCIOBUSX
pearpHOr0,  BUPTYaJbHOTO W KOMOWHHPOBAHHOTO
B3aMMO/ICICTBUS;

- OCYIIECTBIIATH MO3UTUBHOE CTPATETUUYECKOE TTOBEACHUE
B Pa3iMYHBIX CUTyallUsiX, MPOSBIATH TBOPUECTBO U
BOOOpaKeHUE, OBITh MHUITUATHBHBIM.
OBnanenue YHHUBEpCAIbHBIMU
NENCTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOJICH:

- IPUHUMATh MOTHUBBI U apryMEHTHI JAPYTUX JIOACH mpu
aHaJIN3e Pe3yabTaToOB JEATEILHOCTH;

- MPU3HABAaTh CBOE MPAaBO W MpaBO JPYIHX JIOJEH Ha
OIINOKH;

- pa3BUBaTh CHOCOOHOCTh TOHHUMATh MHUpP C TO3HUIMH
JPYroro 4enoBeKa

PeryJIsTUBHBIMU

yYMEHHUE IPUBOJUTH IPUMEPHI NIPOSBICHUS 3aKOHA OOJIBLIMX YHUCEII B
MPUPOJHBIX U OOIECTBEHHBIX SIBICHUSX;

- yMeThb CBOOOJHO ONEpPUPOBATh IOHATHAMM: CTENEHb C LEJIbIM
nokaszarejieM, KOpPEHb HAaTypaJbHOW  CTENEeHH, CTENEeHb C
pallMOHANIBHBIM  IIOKa3aTeseM, CTElNeHb C  JIeHCTBUTEIbHBIM
(BemiecTBEHHBIM) TIOKA3aTeNIeM, JIOrapu(M Yuciia, CHHYC, KOCHHYC U
TAHT€HC NIPOU3BOJIBHOTO YHUCIIA;

- yMeThb CBOOOJHO OIEPUPOBATH MOHATUAMHU: Trpaduk (yHKIHH,
oOpaTtHast (yHKIUS, KOMIO3UIUS (QYHKIMMA, IuHEHHas (QyHKUuUA,

KBagpaTU4Hasi  (QYHKUOUS, CTENeHHas (QYHKOHA C  IeIbIM
[IOKa3aTelIeM, TPUTOHOMETPUYECKUE byHKLuY, oOpaTrHble
TPUTOHOMETPUYECKHUE ¢byHKIHH, IIOKa3aTesbHas u

norapudmuueckas (QyHKIMH, yMETb CTPOUTH TpapuKu (QYHKIHH,
BBITOJIHATH MPE00pazoBaHust rpauKoB PYHKIINH;

- YMETh UCHOIb30BaTh rpaduKku PYHKIUH I U3YIEHUS MIPOLECCOB
U 3aBUCHUMOCTEH MpU pelleHUH 3aJad M3 JPYrux Y4eOHbIX
NPEeMETOB M U3 pPEaTbHON JKU3HHW; BBIpaXarb (opMyIamMu
3aBUCUMOCTH MEX/y BeJIMUYNHAMM;

- CcBOOOIHO OMEpPUPOBATH MOHATHUSAMH: YETHOCTh (DYHKIIHH,
HNEPUOJIMYHOCTD byHKIMN, OTPaHUYEHHOCTh byHKLHY,
MOHOTOHHOCTb (YHKIIMH, AKCTPEMyM (QYHKIMH, HauOojbllee Hu
HalMEHblIIee 3HaUeHUs! PYHKIIUU Ha IPOMEXKYTKE; YMETh POBOAUTH
uccieaoBaHue QyHKIINH,

- YMETh UCMOJb30BATh CBOMCTBA U TpapuKH GYHKIMN JUIsl peLIeHUs
YpaBHEHU, HEPaBEHCTB W 3aJad C IapaMeTpaMu; HU300paxaTb Ha
KOOP/IMHATHOM IJIOCKOCTH MHOXKECTBA PELICHUH ypaBHEHU,
HEPABEHCTB U UX CUCTEM

OK 05
OcCymecTBISITh
YCTHYIO U
MMACbMEHHYIO
KOMMYHUKAITUIO

B o6macTu 3cTeTH4ecKoro BOCIUTAHMUS:

- 3CTETUYECKOE OTHOLICHHE K MHPY, BKIIOYas 3CTETUKY
ObITa, HAyYHOTO M TEXHHYECKOTO TBOPYECTBA, CIIOPTa,
Tpy/Zla ¥ OOIIECTBEHHBIX OTHOIIICHUH;
- CIIOCOOHOCTH  BOCHPHHHUMATH

Ppa3JIMYHbIC BUbI

- yYMeTb OIepUpoBaTh MOHATUAMHU: CpelHee apudmMeTHuecKoe,
MeAuaHa, HauOonblllee ¢ HAaUMEHbILIee 3HAYeHHUs, pa3Max,
JUCTIepCHs, CTaHJapTHOE OTKJIOHEHHE YHMCIOBOro Habopa; yMeHHe
U3BJIEKAaTh, WHTEPIPETUPOBATh WH(OPMALINIO, NMPEACTABICHHYIO B
TabNuIax, Ha JAMarpamMmax, rpadukax, OTPaKalollyl0 CBONCTBa
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Ha UCKYCCTBa, TPAIUIMK ¥ TBOPYECTBO CBOETO M APYTUX | peasibHbIX IPOLIECCOB U SBJICHUM; MPEICTaBIATh MHGOPMALUIO C
rOCYyJapCTBEHHO | HAPOJOB, OUIYIIATh  AMOIMOHAIBHOE  BO3ACHUCTBUE | IOMOLIBIO TAaONUIl M AHArpaMM; HCCIEIO0BATh CTATUCTUYECKHE
M SI3BIKE HCKYCCTBA; JaHHbIE, B TOM 4YHCJE C NMPUMEHEHHEM TrpaHuuecKux METOAOB U
Poccuiickoit - yOEeXIEeHHOCTb B 3HAUMMOCTH Ul JIMYHOCTU W | DJIEKTPOHHBIX CPENICTB;
®Denepanuu ¢ olmiecTBa OTEYECTBEHHOIO M MHPOBOTO HCKYCCTBA, | - YMETh OINEPUPOBATH MOHATUSAMM: TOUYKA, MpsiMas, IUIOCKOCTb,
y4eTOM THUYECKUX KYJIBTYPHBIX TPaJWIMA H HAPOJHOTO | MPOCTPAHCTBO, JBYIPAaHHBIA YTOJl, CKPEIIMBAIOMIMECS TMpPSMBbIE,
0COOEHHOCTEH TBOPUYECTBA; NapajuleIbHOCTh U MEPHEHAUKYISPHOCTh HPSIMBIX M IIOCKOCTEH,
COLMAIBHOTO U - TOTOBHOCTh K CaMOBBIPQKECHUIO B Pa3HBIX BHJAX | yroJd MEXIY HPSMBIMU, YTOJI MEXAY MPSIMOM U IJIOCKOCTBIO, YToJl
KYJIBTYPHOTO HCKYCCTBa, CTPEMJICHHE MPOSBIIATH KAUYECTBA TBOPUECKOM | MEXKAY IUIOCKOCTSIMH, PACCTOSIHME OT TOYKH JI0 TUIOCKOCTH,
KOHTEKCTa JMYHOCTH; paccTosiHuEe MEXAY MPSMBIMHU, PACCTOSIHUE MEKIY TUIOCKOCTSIMH;

OBnajgeHue  yHMBEpCAJIbHBIMH  KOMMYHUKATUBHBIMH | - YMETh HCIOJb30BAaTh IPHU PELICHUH 3a7ad H3yuyeHHbIE (AKThl U

JeHCTBUSMHU: TEOpEeMbl ITUIAHUMETPHH, YMEHHE OIICHMBATh pPa3Mephl OOBEKTOB

a) oOmeHue: OKPYXAaroIIero Mupa

- OCYILECTBJIATh KOMMYHHKAIIUU BO BCeX c(epax >KU3HU;

- pacro3HaBaTh HeBepOalbHbIE CpEACTBa OOLICHMS,

MOHMMATh 3HAYCHHE COIMAJIbHBIX 3HAKOB, PacllO3HABATh

NPEINOChUIKM KOH(MIMKTHBIX CHUTyallud W CMSATYaTh

KOH(JIUKTHI,

- pa3BEpHYTO M JOTMYHO M3J1araTb CBOIO TOUKY 3PEHUS C

UCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB
OK 07 HE  TNPUHUMATh  JIEHCTBHS,  TPUHOCAIIMNE  BpEI | - YMETh ONEpUPOBaTh NOHATHUSAMH: (YHKIHSA, HENpepbIBHAS
CopneilicTBOBaTh | OKpYXarollei cpene; byHKLMS, TPOU3BOIHAS, IEPBOOOPA3Hasi, ONpeIeIeHHbIN UHTErpal;
COXpaHEHHIO - YMETh IPOTHO3UPOBATH HEOJIaronpusTHBIE | YMETh HaXOAUTh IIPOU3BOTHBIE JIEMEHTAPHBIX (DYHKIUH, HCIIOB3YSI
OKpY’Karouien HKOJIOTUYECKUE MOCIECTBHS NpeANpUHUMAEMBbIX | CIPAaBOYHbIE MaTepuajbl; HCCIENO0BaTb B MPOCTEHUIIMX CIydasx
cpenpl, NeMCTBUH, IPeIOTBpAIATh UX; (GyHKIMK HAa MOHOTOHHOCTb, HAXO/IUTh HAHOOJBIINE U HAMMEHBIIIHE
pecypcocOepexxe |- pacCHIMPUTh ONBIT JEATEIBHOCTH OSKOJIOTHYECKOM | 3HaueHus  (QyHKIMHA;  CTPOUTh TpapuKM  MHOTOYIEHOB €
HUIO, IPAMEHSTH | HAlPaBJICHHOCTH; WCTIOJIb30BaHUEM arliapaTa MaTeMaTHYecKOrO aHaIN3a; MPUMEHSThH
3HaHUS 00 - paspalaTbIBaTh IUIaH pelICHHs MPOOJIEMbl C Y4YETOM | MPOM3BOJHYIO TMIPU pELIEHMHM 3a7ady Ha JABIKEHHE; pelarhb
U3MEHEHHUN aHaJIN3a UMEIONINXCSl MaTePUABHBIX U HEMAaTEPHAIbHBIX | TPAKTHKO-OPHCHTUPOBAHHBIE  33jJla4l  HAa  HaWOOJbIIHE U
KJIMMaTa, pecypcos; HalMEHBIIME 3HAYCHMs, Ha HAXOXJAECHUE IYTH, CKOPOCTH H
TIPUHITAITBL - OCYIIECTBIISITh IIEJICHANPABICHHBIM TOWUCK TIEpEHOCa | yCKOPEHHUS;
OepeKIMBOrO CPEACTB M CIOCOOOB JeWCTBUS B NPO(ECCHOHANBHYIO | - YMETh OINEpUPOBaTh MOHATUSMH: JBM)KEHHE B IIPOCTPAHCTBE,
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IIPOU3BOJICTBA,
3P PEeKTHBHO
JIEUCTBOBATE B
Ype3BbIYANHBIX
CUTYaLUAX

cpeny;

- YMETh TEPEHOCUTHh 3HAHUS B I[I03HABATEIBHYIO U
MIPaKTUYECKYIO 00JIACTH KU3HEACATEIHbHOCTH,

- TpeiaraTh HOBBIE TIPOEKTHI, OILIGHWBATh HJIEU C
MO3UIIMA HOBHW3HBI, OPUTHHAIBHOCTH, IPAKTHUCCKOU
3HAYMMOCTH;

- JaBaTh OIEHKY HOBBIM CHUTyallMsiIM, BHOCHTH
KOPPEKTHUBBI B JICATEIHHOCTh, OIICHUBATh COOTBETCTBUE
pPE3yJIbTaTOB LIETSIM

no700HbIe (GUTYpBl B MPOCTPAHCTBE; MHCIOJIB30BaTh OTHOILICHHE
IUIOINAACH TOBEPXHOCTEH M O00BEMOB NOJOOHBIX (HUTYyp TpHU
peLIeHUN 3a1a4;

- yYMETh BBIYHCIATH TEOMETPUYECKHE BEIWYMHBI (JAJUHA, YTOJ,
oAb, 00bEeM, IUIOMAAb MTOBEPXHOCTH), MCIIOIb3Ysl M3y4CHHBIC
(hOpPMYITBI U METOTBI
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2. CTPYKTYPA U COJAEP KAHUE OBILIEOBPA3OBATEJIBHOI'O YYEBHOI'O

MHNPEAMETA
2.1. O0beM TMCHUILIMHBI U BBl YU4eOHO# padoThl

Buj yueOHoit padoThl

0O0beM B yacax

O0bem o0pa3oBaTe/IbHON NPOrpaMMbl y4eOHOT0 peaMera 336
B T.4.

OcHoOBHOE cojiepKaHue 250
BT. 4.

TEOpeTUIeCcKoe 00yueHue 193
MPAKTUYECKHUE 3aHITUS 57
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHne 62
NMPHUKJIATHOT0 MOIYJIA)

BT. 4.:

TEOpETUIECKOe 00ydeHne 20
MPaKTUYECKHUE 3aHATUSA 42
Koncynabranumn 18
IIpome:xxyTouHas arTrecranus B ¢gopMe JK3aMeHa 6
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2.2. TemaTnyeckuii IVIaH U co/iep:KaHNe y4eOHOr0 MpeaMeTa

HaumeHoBaHue O0bem | Dopmupyemble
pasIeNon 1 Tem Conep:kanue y4eOHOro MaTepuasa (0CHOBHOE M MPO(ecCHOHAILHO-OPHUEHTHPOBAHHOE) 4ACOB S —
PA3JIEJI I. Anre6pa n Hayajia MaTeMaTH4eCKOr0 aHAJIN3a
OcHoBHOE coJiepKaHue
Pa3neu 1. [loBTOpEeHHE Kypca MATEMATHKHA OCHOBHOI IIKOJIbI 18 OK 01
Tema 1.1. Lleanb n Coneprxanue yueOHOro Marepuasia OK 02
3aJa4M MaTeMaTUKH ba3oBble 3HaHUS U YMEHUS 110 MaTEMaTHKE B IPOPECCUOHAIBHOMN U B IOBCEAHEBHON ’ OK 03
NPHU OCBOEHUH NEeATEILHOCTH OK 04
CHeuUAIBLHOCTH KOMOHHHPOBAHHOE 3aHATHE OK 05
Tema 1.2. Yncaa u Coneprxkanne yueOHOro MaTepuana OK 07
BBIYMCJICHHS. JleiicTBUsI HAl TOJIOKUTEIBHBIMU M OTPULIATEILHBIMH YMCIaMU, OOBIKHOBEHHBIMU U 5
Boipa:kenus u JECSITUUHBIMU Ipo0siMu. [leiicTBus co cTeneHsMu, (GOPMYIIbI COKPAILIEHHOTO YMHOKECHHUS
npeodpa3oBaHus Komb6unupoBanHoe 3anstue
Tema 1.4. Ilpouentubie |ConepxkaHue yueOHOro MaTepuana
BbIYHCJICHHUS [Tponopuwmu. IIpocTeie IPOIEHTHI, pa3HbIe CIOCOOBI X BBHIYUCIICHUSI. 2
KomOunupoBanHoe 3aHsTHE
IIpakTuyeckue 3aHATHA )
[IpakTnueckas padora Nel Pemienue 3aau Ha MPOIIEHTHI
Tema 1.2. Coneprxanne yueOHOT0o MaTepuania
MHo:xecTBa MHokecTBa, CBOMCTBA MHOYKECTB, ONIEPALlMH HAaJl MHOKECTBAMH 2
KomOunupoBaHHoe 3aHATHE
Tema 1.3. YpaBuenus u | Conepxxanue yueOHOro MaTepuana
HepaBeHCTBA Jluneiinble, KBaApaTHbIC, APOOHO-TMHEHHBIC YPABHEHHUS U HEPABEHCTBA
KomOunnpoBanHoe 3aHsTHE 4

Conepxkanue yaeOHOro MaTepuania

Pemenue nuHeHbIX, KBaJPaTHBIX, IPOOHO-TMHEWHBIX YPaBHEHUIN 1 HEPABEHCTB

IpakTuyeckue 3aHATHSA
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HaumenoBaHue O6bem | DopMupyembie
pa3Ie:108 u Tem Copepxxanue yueOHOro Mareprasa (0CHOBHOe U Npo¢ecCHOHAIBHO-0PHEHTHPOBAHHOE) qACOB KOMIICT eI
[IpakTrueckas padota Ne 2 Pemienue ypaBHeHHI
Tema 1.4. Cucrembl Copepxanue yueOHOro MaTepuana
YPABHEHMH U CriocoObl penIeHus CUCTEM JIMHEHHBIX ypaBHEHHH. CUCTEMbI HEIMHEWHBIX YPaBHEHUM. 5
HEPABEHCTB CucreMbl HEPaBEHCTB
KoMOuHMpOBaHHOE 3aHATHE
Tema 1.5. BxoaHoii Coneprxanue yueOHOro MaTepuasa
KOHTPOJIb Boruncnenus u npeoOpa3oBaHusi. Y paBHEHMS U HEPABEHCTBA. [ 'eoMeTpus Ha MIOCKOCTH 2
[IpoBepounas pabota
Paspnen 2. Crenenn u kopHu. CreneHHasi QyHKUMSA 14 OK 01
Tema 2.1. Copepxanue yueOHOro MaTepuana 2 OK 02
IIpeodpa3oBanue [ToHsiTHE KOPHS N-0i CTENEHU U3 ACUCTBUTENBHOTO yrcia. CBOMCTBA KOPHS N-0i CTENEHU OK 03
BBIPA:KeHUH ¢ KOPHAMH | KOMOHHHPOBAHHOE 3aHATHE OK 04
N-0ii cTenenu Conepxkanne y4eOHOro MaTepHuana 2 OK 05
Crenennasi pyHkuusi, |[IpakTHyecKue 3aHATHS OK 07
ee CBOHCTBA [Tpaktryeckoe 3anstue Ne 3 [Ipeobpa3zoBaHre HppaMOHAIBHBIX BEIPAKEHHIH
[TonsiTre creneHu ¢ MO0BIM PallMOHAIBHBIM MOKa3aTeseM. CTeneHHble QYyHKIUHU, UX 2
CBOICTBA U TpaduKu
KomOunupoBaHHoe 3aHATHE
Tema 2.2. Copep:xanne yueOHOTO MaTepuana 2
PaBHOCHIBHOCTH PaBHOCMIIBHOCTB ypaBHEHMI U HepaBeHCTB. OnpenencHus. OCHOBHBIE TEOPEMBI
ypaBHeHMii U PaBHOCWIIBHBIX IEpeX0JlaX B ypaBHEHUAX U HepaBeHCTBax. OOIIMEe METOIbI PELICHUs
HepaBeHCTB. O0mue YpaBHEHUM: NIEPEX0/1 OT paBEHCTBA (PYHKIMH K paBEHCTBY apryMEHTOB JUIsl MOHOTOHHBIX
METOAbI peleHU (yHKIMM, METOJ] pa3JIOKEHUSI HA MHOKHUTEIIHN, METOJ] BBEJICHUS HOBOM TIEPEMEHHOM,
(GyHKIIMOHATBHO-TpaUUECKUl METO
KomOunnpoBanHoe 3aHsTHE
Tema 2.3. Pemienne Coneprxanne yueOHOTO MaTeprasa 2

HPPaALMOHAIBHBIX
YPABHEHUI U
HEPaBEHCTB

PaBHOCMIIBHOCTB MppallMOHAIBHBIX YPABHEHUI U HEPABEHCTB. METO/bI UX PEILICHUS.
Perienue uppanmoHanbHbIX YpaBHEHUH U HEPABEHCTB

KOM6I/IHI/IpOBaHHOe 3aHATHUC
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HaumenoBaHue O6bem | DopMupyembie
Copepxxanue yueOHOro Mareprasa (0CHOBHOe U Npo¢ecCHOHAIBHO-0PHEHTHPOBAHHOE)
pa3iesioB U TeM 4yacos KOMIIeTeHIIUH
IIpakTHYeckne 3aHATHS 2
[IpakTuueckoe 3ansarue Ne 4. Pemienue uppairioHalbHbIX YPaBHEHUN U HEPABEHCTB
Tema 2.4. Crenenu u Copepxanne yaeOHOT0 MaTepuana
kopHH. CTeneHHas Omnpenenenue creneHHON GyHKIMU. Mcnonp3oBaHue e€ CBOWCTB NP PEIICHUU YpaBHEHUH 1 9
byskuus HEPABCHCTB
IIpoBepounas paGora
Pa3nea 3. Iloka3aTreabHast pyHKumus 12
Tema 3.1. Copep:xanue yueOHOTo MaTepuana
IToxa3aTenbHasn CreneHb ¢ MPOU3BOJIBHBIM JIEUCTBUTENBHBIM MOKa3aTeneM. OnpeeneHne noka3arelIbHON
¢yHkuus, ee cBoiictBa | QyHKIUH, €€ CBOICTBA U rpaduK. 3HAKOMCTBO C IPUMEHEHUEM OKa3aTEIbHON (QYHKIIUH. 2
Pemenne nokazarenbHbIX YpaBHEHUH (PYHKIIMOHAIBHOTPAUIECKUM METOAOM
Komb6unnpoBanHoe 3anstue
Tema 3.2. Pemienne Coneprxkanue yueOHOro MaTepuasia
NMOKA3aTeJbHbIX [TokazarenbHble ypaBHEHUS, BUIbI U METO/IbI PEIICHUS
YPABHEHUIl U KomOunnunpoBanHoe 3aHsiTHE 4
HCPABCHCTB I[MpakTuyeckue 3aHATHSA
[TpakTuueckas pabota Ne 5 Pemienue nokasaTenbHbIX ypaBHEHUH.
Tema 3.3. Cucremsl Coneprxanue yueOHOro MaTepuaa
MOKa3aTeJbHbIX Meroasl pelIeHNs CUCTEM MOKA3aTEIbHbIX YPABHEHUN 2
YPaBHeHUil KomOunupoBaHnHoe 3aHasTHE
Tema 3.4. Pemienne Coneprxanne yueOHOT0o MaTepuasia
NMOKAa3aTeJbHbIX MeTo/b1 pelieHus: MoKa3aTelbHbIX HEPABEHCTB 5
HEPABEeHCTB KoMbOuHMpoBaHHOE 3aHATHE
Tema 3.5 Coaeprxanue yueOHOro MaTepuasa
IToxa3aTenbHas Pemrenue nokazaTenbHBIX YPAaBHEHUI METOJIOM YpaBHUBAHUS [MOKA3aTENeH U METOJOM
pynknus BBEJICHUS HOBOI NIEPEMEHHOM. Pelenne nokasarenbHbIX HEPAaBEHCTB 2

KomOuHMpoBaHHBIN ypOK
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HaumenoBaHue O6bem | DopMupyembie
pa3Ie:108 u Tem Copepxxanue yueOHOro Mareprasa (0CHOBHOe U Npo¢ecCHOHAIBHO-0PHEHTHPOBAHHOE) qACOB KOMIICT eI
Pa3znean 4 Jlorapugmel. JJorapudmudeckas pyHkums. 16 OK 01
Tema 4.1. Jlorapudpm Copepxanue yueOHOro MaTepuana OK 02
yncia. Jlecatuunpiii 1 | Jlorapudm uncna. Jlecaruanbplii ¥ HATypaIbHBIN JIOTaprU (MBI, YHCIIO € 2 OK 03
HATYpaJIbHbIN KomOunupoBanHoe 3aHsTHE OK 04
Jorapu@mbl, YUCJIO0 € OK 05
Tema 4.2. CBoiicTBa Coneprxanue yueOHOro MaTepuasa OK 07
Jorapu¢mos. CaoiictBa norapudmon. Oneparus torapuGMupOBaHHS
Onepanust KoMOHHUpOBaHHOE 3aHATHE 4
JIorapu(pMupoBaHHs IIpakTnyeckue 3aHATHSA
[IpakTuueckas pabora Ne 6 Pemienue ynpaxHeHUI Ha CBOMCTBA JIOTapu(pMOB
Tema 4.3. Copepxanue yueOHOTo MaTepuana
Jlorapupmuueckas Jlorapudmuueckas GyHKIUS U ee CBOHCTBA 2
(¢ynkuus, ee cBoiicrBa | KoMOMHMPOBAHHOE 3aHATHE
Tema 4.4. Pemienne Coneprxkanue yueOHOro MaTepuasia
JorapupmMmuyeckux [TonsiTue norapudmuueckoro ypasHeHus. Onepanusi HOTEHIUPOBaHUsA. MeToabl pelieHus
YPaBHEHU Jorapu(PMUUECKUX ypaBHEHUI 2
KomOunupoBanHoe 3aHsTHE
Copep:xanne yueOHOTO MaTepuana
Tema 4.2. Pemmienne Jlorapudmuueckue HepaBeHCTBA. MeTobl peleHus JIorapupMUIecKuX HEPABEHCTB
JorapupmMu4ecKkux 2
yPaBHEeHMH U IMpakTHyecKkue 3aHATHS
HEPaBEHCTB [IpakTuueckoe 3anatue Ne 7 Pemienue norapupMuiyeckux ypaBHEHUN U HEPABEHCTB
Tema 4.3. Cucremsl Conepxanue yueOHOro MaTepuasa
JorapupmMuyecKkux AJNTOpUTM peleHHs CUCTEMbI YpaBHEHUH. PaBHOCHIIBHOCTD JIorapu()MUYECKUX YpaBHEHHUH 1 9
YPaBHeHHI HEPABEHCTB

KOM6I/IHI/IpOBaHHOe 3aHATHUC
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pa3Ie:108 u Tem Copepxxanue yueOHOro Mareprasa (0CHOBHOe U Npo¢ecCHOHAIBHO-0PHEHTHPOBAHHOE) qACOB KOMIICT eI
Tema 4.4. Copepxanue yueOHOro MaTepuana
IHokazaTenbHas Jlorapudwmel. Jlorapudmudeckas GyHkius. Pemenue npocTednmx JorapuMUIecKuX
¢pynkuus. Jlorapudmsl. | ypaBHeHUH 2
Jlorapudmuueckas [TpoBepounas padora
byHkuus
Pa3nen S. YpaBHeHUs1 1 HEpaBEHCTBA 6
Tema 5.1. YpaBuenus u |ConepxaHue yueOHOro mMaTepuasa OK 01
HEPaBEHCTBA. OOm1re METOBI pelIeHUs] YpaBHEHUI: Iepexo/l OT paBEHCTBA (YHKIUK K PAaBEHCTBY OK 02
I'paduueckuii meToq apryMEHTOB /151 MOHOTOHHBIX ()YHKIIMH, METO/] pa3I0KEeHUsI HA MHOYKUTEIIH, METO OK 03
peuieHus ypaBHEHUH, BBEJICHUS HOBOH IepeMeHHOM!, PyHKIIMOHANBHO-Tpadudeckuid metox ['padpuaeckuit meTon 2 OK 04
HEPABEHCTB pellieHrs ypaBHEHUN U HEPABEHCTB OK 05
IIpakTHYeckne 3aHATHS OK 07
[IpakTuueckast pabora Ne 8 Pemienue ypaBHeHHi
Coneprxanue yueOHOro MaTepuaa
Tema 5.2. VpaBuenusa u | Onpenenenue Moxyiast. PackpeiTie Moayss o onpeaenenuro. [Ipocreiine ypaBHeHUS U
HEPAaBEHCTBA C MOIYJIEM |HEpaBEHCTBA ¢ MOAyJeM. [IprMeHeHne PaBHOCUIIBHBIX IEPEXOA0B B ONPEACIEHHBIX THIIAX 2
YPaBHEHHUI U HEPABEHCTB C MOYJIEM
KomOunupoBanHoe 3aHsTHE
Tema 5.3. VpaBuenus u | Coaeprkanue yueOHOTo Marepuaia
HEPaBEHCTBA C 3HakoMcTBO ¢ nmapameTpoM. [Ipocreline ypaBHEHHs U HEPaBEHCTBA C TapaMEeTPOM 2
napameTpamu KomMbOuHMpoBaHHOE 3aHsTHE
Pazgen 6. OcHoBbl Tpuronomerpun. Tpuronomerpuueckue pyHKuum 36 OK 01
Tema 6.1. Coneprxanue yueOHOro MaTepuaa OK 02
Tpuronomerpunyeckue |Panuannas mepa yria. [loBopoT Touku BOKpyr Hauana koopauHat. OnpeneneHue cuuyca, OK 03
pyHKIMH KOCHHYCa, TAHI€HCAa U KOTaHI'€HCa. 3HaKU CHHYCA, KOCUHYCAa, TAHI'€HCA U KOTaHI'€HCA 110 2 OK 04
NPOU3BOJILHOIO yIJIa, |4YETBEPTSAM. 3AaBUCUMOCTb MEXAY CUHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAaHI'€HCOM OJHOI0 U OK 05
guciaa. Pagnannasa n OK 07

TOTO K€ yTJia
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Copepxxanue yueOHOro Mareprasa (0CHOBHOe U Npo¢ecCHOHAIBHO-0PHEHTHPOBAHHOE)
pa3iesioB U TeM 4yacos KOMIIeTeHIIUH
rpagycHasi mepa yria | KomOuHMpoBaHHOE 3aHATHE
I[MpakTuyeckue 3aHATHS
[TpakTrueckas padota Ne 9 Pemenue 3amaq 2
Tema 6.2. OcHOBHBIE Copepxanne yaeOHOT0 MaTepuana
TPUIOHOMETPUYecKHe | TpuroHoMerpuueckue ToxaecTsa. CHHYC, KOCUHYC, TAHI'€HC U KOTAHI€HC YIJIOB O U - (L.
ToxkAecTBA. DopmyJsl | Dopmysbl mpuBeICHUS 9
NpHBeleHus! IIpakTHyeckue 3aHATHA
IIpakTruyeckas padora Ne 10 Tpuronomerpuueckue Toxxaectsa. CUHYC, KOCUHYC, TAHT'€HC U
KOTAHI'€HC YTJIOB O U - 0. DOopMyIIbl IPUBEIEHUS
Tema 5.3. Cunyc, Coneprxanue yueOHOro MaTepuaa
KOCHHYC, TAHT€HC CymMma 1 pazHocTh cuHYycOB. CyMMa M pa3HOCTh KOCUHYCOB. CHHYC M KOCUHYC JIBOIHOTO
CYMMBI H Pa3HOCTH yrina. @opMyiiel moJg0BUHHOTO yria. [Ipeo6pa3oBaHust cyMMbl TPUTOHOMETPHUECKUX
ABYX yrioB. Cunyc u ¢GbyHKUMI B IpOU3BEIEHUE U MIPOU3BENIEHHS B CyMMY. BbIpaxkeHne TpUroHOMeTprUIeCcKuX 2
KOCHHYC IBOHHOI0 (GyHKIMI yepe3 TaHTeHC MOJIOBUHHOTO apryMeHTa. [IpeoOpa3oBaHus npocTenmx
yria. ®opmyibl TPUTOHOMETPUYECKUX BBIPAKEHUN
MOJIOBHHHOIO yIJia KomM0uHMpoBaHHOE 3aHsTHE
IIpakTnyeckue 3aHATHSA
4
[Tpaktryeckas padora Ne 11-12 Permenue 3amna4 Ha GOPMYIIBI TPHTOHOMETPHH
Temab6.4. Coneprxanue yueOHOro MaTepuaa
Tpuronomerpuyeckne |OOnacTh OnpeesIeHUs U MHOXECTBO 3HAUCHHUI TPUTOHOMETPpUYECKUX (yHKIUI. YETHOCTB,
(yHKIMH, HX CBOICTBA |HEYETHOCTD, IEPUOJUYHOCTh TPUTOHOMETpHUecKuX (GyHkimii. CBoiicTBa U rpaduku 2
U rpauKu GyHKIMH y = cos X, y =sin X, y = tg X, y = ctg X.
KomOunupoBaHHoe 3aHATHE
Tema 6.5. Coneprxanne yueOHOTO MaTeprasa
IIpeoOpa3oBanue [Ipeo6pa3zoBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKIIUIA
rpa¢ukos IIpakTuyeckue 3aHATHSA 4

TPUTOHOMETPHYECKHX
byHxumi

[IpakTuueckas pad6ora Ne 13 [Toctpoenue rpadukoB TPUTOHOMETPUUECKUX (PYHKIIMMA
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- Conep:xanue yueOHOro MaTepuasa (0CHOBHOE U MPO(ecCHOHAIbHO-OPUEHTHPOBAHHOE) 4acOB KOMITETCHITHH
Tema 6.6. O0paTHbBIE Copepxanue yueOHOro MaTepuana
TPUroHoMeTrpudeckue |OOparHble TpUroHoMeTpuueckue GyHkuu. Mx cBoiicta u rpaduku 2
GyHKIMH Komb6unupoBanHoe 3ansrue
Tema 6.7. Copepxanne yaeOHOT0 MaTepuana
Tpuronomerpuyeckne |YpaBHEHHE COS X = a. YpaBHEHHE sin X = a. YpaBHeHue tg X = a, ctg X = a. Pemenue
YPaBHEHMSA H TPUTOHOMETPUYECKHX YPABHEHUI OCHOBHBIX TUIIOB: MIPOCTEHUIIINE TPUTOHOMETPUIECKHE
HepaBeHCTBa YpaBHEHHUSI, CBOJISIIIIMECS K KBAJAPATHBIM, PEIIaeMbIe Pa3JI0KEHHNEM Ha MHOKUTEIH, 5
oaHopoaHbIe. [IpocTeiimne TpPUroHOMeTpUIECKUEe HEPABEHCTBA
KomOunupoBaHHoe 3aHsTHE
Coneprxanue yueOHOro MaTepuaa
Perienue TpUroHOMeTpHUUECKUX YpaBHEHUH OCHOBHBIX THIIOB: IpoCTEHIINe 9
TPUTOHOMETPUUYECKUE YPABHEHMSI, CBOSAIIMECS K KBAJAPATHBIM, PeLIaeMble Pa3jIoKeHUEM Ha
MHOXHTEIH, 0JTHOpoHbIe. [IpocTelinme TpuroHoMeTpuiyeckie HepaBeHCTBa
Coneprxanne yueOHOT0 MaTepuasia
IIpakTuyeckue 3aHATHA 4
[IpakTuueckas padora Ne 14-15 Pernienne TpUroHOMETpUUYECKUX YPaBHEHUM
Tema 6.8. Cucrembl Coneprxanne yueOHOT0 MaTepuana
TPUTOHOMETPHYeCKUX | CHCTeMbl IPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHUH 4
YPaBHeHU KomOunupoBaHHoe 3aHATHE
Tema 6.9. IluddpepenunpoBaHHbIii 3aueT 4
1 cemecTp 102
KoncyabTanun 6
Hroro 1 cemectp 108
2 cemecTp
Pazgen 7. Ilpon3Boanas pyHKIMH, ee IPUMeHEeHHE 34 OK 01
Tema 7.1. IlonsiTue Copep:xanne yueOHOTO MaTepuana OK 02
NPOU3BOIHOM. [Tpupamenue aprymenta. [lpupamenue ¢pynkunu. 3agauu, IpUBOISIINE K TOHATHIO OK 03
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pa3Ie:108 u Tem Copepxxanue yueOHOro Mareprasa (0CHOBHOe U Npo¢ecCHOHAIBHO-0PHEHTHPOBAHHOE) qACOB KOMIICT eI
Nnpou3BoAHON. OnpeeneHrue Npou3BOAHON. AJITOPUTM OTHICKAHUS TPOU3BOIHOM 2 OK 04
KomOuHnpoBaHHOE 3aHATHE OK 05
Tema 7.2. Copepxanue yueOHOro MaTepuana OK 07
®opmyasl 4 npasuiaa | Qopmynsl quddepenuuposanus. [Ipasuna nuddepeHupoBanus
mudppepenuupoanust | [IpakTuyeckoe 3aHATHE
[Tpaktuyeckas padora Ne 16 Ilpasuia nuddepeHunpoBanms 2
Tema 7.3. IIpousBognas | Conepxanue yueOHOro Marepuaia
DJieMeHTapHbIX @DopMyJIbl TPOU3BOIHBIX CTETIEHHOM, TOKa3aTeIbHON U JIoTapudMudeckon (QyHKIUH. 2
byHxumi Pewrenue ynpaxxHeHuil.
Tema 7.4. IlpousBoanas | Conepxanue yueOHOro Marepuaia
CJIOKHOM (PYHKIMH Omnpenenenne cnoxHou GyHKuu. [Ipon3Boanas cioxHoi GpyHKnu. Perenne yrnpaxHeHUN
IIpakTHYeckne 3aHATHS 2
[IpakTuueckas pabora Ne 17. HaxoxxeHue NpOU3BOAHBIX CIOKHBIX (YHKIIHIA
[IpakTuueckoe padora Ne 18 HaxoxneHue npou3BoIHBIX 2
Tema 7.2. Coneprxanue yueOHOro MaTepuaa
I'eomeTpuyeckuii u I'eomeTprueckuii cMbICI MPOU3BOAHON (PYHKIIMH — YIIIOBOM KO3 (PUIIMEHT KacaTeIbHOM K
(puznyeckuit cMbICI rpaduky QyHKIUMU B TOUKE. Y paBHEHUE KacaTeIbHOU K rpaguKy QpyHKINU. AJITOPUTM 2
NMPOM3BOAHOM COCTaBJICHUs YpaBHEHMsI KacaTeabHOU K rpa@uky pyHkunu y=f(x)
KomOunupoBanHoe 3aHsaTHE
Coneprxanne y4eOHOT0 MaTepuana
Ouznyeckuii (MEXaHHUECKUN) CMBICI TPOU3BOIHOM 2
KomOunupoBaHHoe 3aHATHE
Tema 7.3. Coneprxanue yueOHOro MaTepuaa
MoOHOTOHHOCTH Bospacranue u yobiBanue (QyHKIMH, COOTBETCTBHE BO3pACTAHUS U YOBIBAaHUS (DYHKIIUH 3HAKY 4
¢yukuun. Touxkn MIPOU3BOTHOM. 3a/1a4l HA MAKCUMYM U MUHUMYM.
JIKCTpEeMyMa Komb6unnpoBanHoe 3aHsTHe
Coneprxanne yueOHOTO MaTepuasa 5

[TonsiTHE TPOU3BOAHON BBICIIETO MOPSIIKA, COOTBETCTBHE 3HAKA BTOPOM IPOU3BOJIHON
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- Conep:xanue yueOHOro MaTepuasa (0CHOBHOE U MPO(ecCHOHAIbHO-OPUEHTHPOBAHHOE) 4acOB KOMITETCHITHH
BBITTYKJIOCTH (BOTHYTOCTH) (DYHKIIMHM HA OTPE3KE
Komb6unupoBanHoe 3ansrue
Tema 7.4. Copepxanue yueOHOro MaTepuana
HccnenoBanue [ToHATHE aCUMNTOTHI, CIOCOOBI UX ONpEeNeHHs. AJITOPUTM HCCIeT0BaHUs (YHKIUN U 5
(yHKIM K OCTPOEHHE |TIOCTPOCHUS ee rpaduKa C MOMOIIBIO MPOU3BOAHON. J(poOHO-MHEHAS QyHKIHA.
rpaguxos KoMOuHMpoOBaHHOE 3aHATHE
IIpakTuyeckue 3aHATHA 4
[Tpaktuueckas padora Nel19-20 UccnenoBanue GpyHKIMH U IOCTpOCHUE ee rpaduka.
Tema 7.5. Haun6oabmee |Copepxanue yueOHOro MaTepuana
U HaMMeHbIee Haxoxaenne HauboIbIIero 1 HaMMEHbIIEro 3HaYeHU PyHKIUH. 4
3HaYeHHs PYHKIUU Komb6unupoBanHoe 3anstue
Tema 7.6.. Pemmenne Copepxanue yueOHOro MaTepuana
3agay. IIpousBoanasn ®opmynel u npaBuia auddepennnposanus. Mccienoanue GyHKINA ¢ TOMOIIBIO 9
pynkunun, ee npon3BoHOM. Hanbospiee n HanMeHbIee 3Ha9eHUsT (DYHKITUU
npuMeHeHHe [TpoBepounas pabota
Pa3nen 8. [lepBooOpa3Hasi pyHKIHMHU, ee MPUMEHEHHE 20 OK 01
Tema 8.1. Copep:xanue yueOHOTO MaTepuana OK 02
IlepBooOpa3nas 3amada 0 BOCCTAaHOBJICHUU 3aKOHA JIBM)KEHUS 110 U3BECTHOM ckopocTu. [ToHsTHE OK 03
¢ynkuun. [lpaBuia uHTerpupoBanus. O3HaKOMIIEHHE C TIOHATHEM MHTErpasa 1 nepBooOpa3Hoi s pyHKIUH OK 04
HaXO0KIeHUs y=f(x). Pemienune 3aau Ha CBsI3b IEPBOOOPA3HON U €€ TPOU3BOIHOMN, BEIYHUCIICHUE 5 OK 05
NepBoo0pa3HBIX nepBooOpaszHoil ia qanHoi pyHkiuu. Tabnuua Gopmyi a1 HaX0XKAEHUS IEPBOOOPa3HBIX. OK 07
IIpaBuia BbIUMCIIEHUS IEPBOOOpa3HON
KomOunupoBaHHoe 3aHATHE
Tema 8.2 IIpakTnyeckune 3aHATHA
Heonpenesennblit Copep:xanue yueOHOTo MaTepuana
HHTErpaJ [TonsTHsa HeonpeneneHHOro nHTerpana. CBolcTBa HEONPEAENEHHOTO HHTETpaia. MeToasl 3
BBIUUCIICHHSL.
IIpakTuyeckas padora Ne 21-22
Tema 8.3. ILliomann Copep:xanne yueOHOTO MaTepuana 2
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pa3Ie:108 u Tem Copepxxanue yueOHOro Mareprasa (0CHOBHOe U Npo¢ecCHOHAIBHO-0PHEHTHPOBAHHOE) qACOB KOMIICT eI
KPHMBOJIMHEHOM 3ajaun, IPUBOASAIIME K IOHATHIO ONPEIEICHHOTO HHTErpaja — O BBIYUCICHUH ILJI0IIAIN
Tpamneuum. KPUBOJIMHENHOH TpaIeuuu, o nepemMelieHny Touku. [lonstue onpenenéHHoro uHTerpana.
OnpenesieHHbIH I'eomeTpuueckuit U pu3ndecKuii cMbICI onpesesieHHoro uurerpaina. @opmyna Herorona—
uHTerpaJ. ®opmysia JleitOHuIa. MeToabl BRIYUCIICHUS ONPEeIEHHOT0 HHTErpaa.
Hbrorona — Jleiionnna | KomOMHMpOBaHHOE 3aHATHE
Coneprxanue yueOHOro MaTepuasa
['eomeTpuyeckuii CMbICT ONIPEACICHHOTO UHTETpaja 4
KoMOuHMpOBaHHOE 3aHATHE
Coneprxanue yueOHOro MaTepuasa
I'eomeTpuueckuii CMBICH OMPEIeICHHOT0 HHTerpaia
IIpakTH4yeckue 3aHATUSA 4
[IpakTuueckoe 3anarue Ne 23 BorurcneHue miomaai KpUBOJIUHEHHON Tpanenuu.
Tema 8.4. Pemienue Coneprxanue yueOHOro Matepuasia
3apa4. lleppooOpa3snasa |[lepBooOpasnas pynkuuu. [IpaBuna HaxoxaeHus nepBooOpasHbIx. OnpeeneHHbli 1 9
U MHTEerpaJi HEOIpEAEIECHHBIA NHTETPAIL.
ITpoBepounas pabota
Pa3nea 9. DiieMeHTBI KOMOMHATOPUKH, CTATHCTHKH U TEOPHUH BEPOSITHOCTEH 18 OK 01
Tema 9.1 Coneprxanne yueOHOT0 MaTepuasia OK 02
OcHOBHbIE IOHATHSA IlepecTanoBku, pazmeleHus, coueTanus. CoBMECTHBIE U HECOBMECTHbBIE COOBITHSI. OK 03
KOMOUHATOPUKH TeopeMbl 0 BEPOATHOCTH CyMMBI COOBITHIT. Y CIIOBHAS BEPOATHOCTh. 3aBUCHMBIE U OK 04
Co0ObITHE, BEPOSITHOCTD | HE3aBHCUMBIE COOBITHS. TE€OpEeMbI 0 BEPOSITHOCTH TIPOU3BEICHUS COOBITHIA 4 OK 05
coObiTus1. Cnoxkenue u | KoMOUHHPOBaHHOE 3aHSTHE OK 07
YMHOKeHHe
BepoOsATHOCTEM
Tema 9.2 Coneprxanne yueOHOTO MaTepraa
JuckperHas ciay4aiinas | Buabl ciydaiiHeIx BenuunH. OnpeeneHne TUCKPEeTHON CiIyqaiiHON BEIMUYMHBL. 3aKOH 4
BeJIMYNHA, 3AKOH ee pacnpeeneHus AMCKPETHOM cilydyailHOW BeIU4MHbI. Ee uncioBble XapakTEpUCTUKH
pacnpeneneHus KomOunupoBanHoe 3aHATHE
Tema 9.3 Copneprkanue y4eOHOro Marepuaia 6




30

HaumenoBaHue O6bem | DopMupyembie
pa3Ie:108 u Tem Copepxxanue yueOHOro Mareprasa (0CHOBHOe U Npo¢ecCHOHAIBHO-0PHEHTHPOBAHHOE) qACOB KOMIICT eI
3agaumn Bapuanmonnsriii psa. [loauron gactoT u ructorpamma. CTaTUCTHYCCKIE
MaTeMaTHYeCKOii XapaKTepUCTUKH Psifia HaOM0AaeMbIX JaHHbIX. [lepBuuHas 06paboTKa CTATUCTUUECKUX JaHHBIX.
CTATHCTHKH I'paduueckoe ux npeacrasienne. HaxoxxaeHue cpeqHUX XapaKTepUCTUK, HAOMIOAaEMBIX JaHHBIX
IIpakTnyeckue 3aHATHSA
[TpakTuueckas padora Ne 24-25 Pemenue 3a1a4 MaTeMaTHI€CKON CTATUCTUKH U TEOPUU
BEPOSTHOCTH.
Tema 9.4. Copepxanue yueOHOro MaTepuana
JIEeMEeHTBI [lepectanoBku, pa3MelieHus, couetanus. Buapl cinyuyaiinpix BenuuuH. OnpeneneHue
KOMOMHATOPHUKH, JUCKPETHOM CIIy4ailHOM BEJIMYMHBI. 3aKOH pacipeieleHusl JUCKPETHOM CllydaitHOU
CTATHCTHKHU U Teopuu |BennuuHbl. Ee uncioBbie xapaktepuctuku. Bapuarmonnsiii psj. [lonuron gactoT u 4
BEPOSITHOCTH ructorpamma. CtaTucTuyeckue
XapaKTePUCTHUKU pslia HAOII0JaeMbIX TaHHBIX.
[IpoBepounas pabota
Paznen 10. [IpodeccuoHaIbHO-OPHEHTHPOBAHHOE Co/iepKaHNe (cCoep:KaHNe MPUKJIATHOTO MOTYJIs1) 56 OK 01
Tema 10.1. I'pagbl u Copepxanue yueOHOTo MaTepuasa OK 02
npuMeHeHue rpagos ITonsartue rpada. CoiicTBa rpada: OpueHTHPOBAHHOCTh, CBA3HOCTb, DHIIEPOBBINA rpad. 4 OK 03
JUTSL pelIeHust CaMuIIbTOHOB rpad OK 04
npodecCHOHANBLHBIX | KOMOMHUPOBAHHOE 3aHSTHE OK 05
3apa4 IIpakTHYecKkue 3aHATHA OK 07
IIpakTnueckoe 3ansaTue Ne | 2
[Ipumenenue rpadoB As penieHus 3agad
Tema 10.2. Coneprxanue yueOHOro MaTepuaa
®unancosblie 32124, |[Ipouentsl. [IporeHTs! B prHAHCOBBIX pacueTax 5
IIpoueHTs! KomOunupoBaHHoe 3aHATHE
NOrpeumHoOCTb [Tpaktryeckoe 3anstue Ne 2 [TporieHThI B ((MHAHCOBBIX pacyeTax 2
Copep:xanue yueOHOTo MaTepuana
[TpuOnmxeHHbIe BBIYMCIEHUS U MIOTPEIIHOCTh 2

KomOunupoBanHoe 3aHsATHE
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Conep:xanue yueOHOro MaTepuasa (0CHOBHOE U MPO(ecCHOHAIbHO-OPUEHTHPOBAHHOE)
pa3/ieJioB M TeM 4acoB KOMIIeTeHIIUH

[Tpaktrueckoe 3anstue Ne 3 [IpuOimkeHHbIE BEIYUCICHUS U MTOTPEITHOCTD. [IporieHTHbIe 5
BBIYHCIICHHS U MTOTPEIIHOCTH B MPOQPECCUOHANBHOMN AeITeIbHOCTH

Tema 10.3. 3agaun na | Copepxanue yueOHOro MaTepuana:

OTKPbITOH MecTHOCTH | CucTeMaTH3alvs 3HaHUN U YMEHUH 10 TUIAHUMETpUH U PU3KKe, HEOOXOTUMBIX JJIst
pelIeHus 3a/1a4 Ha OTKPBITOW MECTHOCTHU 1
Komb6unupoBanHoe 3ansrue
IlpakTH4yeckue 3aHATUSA
[IpakTrueckas padota Ne 4 Pemienue 3a1a4 CyJOBOXKICHHUSI TEOMETPUIECKUMU METOAaMHU 2
[IpakTuueckas padorta Ne 5 OnpeneneHnue pacCTOSHUS 10 HEJOCTYITHON TOYKH 1
[IpakTuueckas pabora Ne 6. Perenre Clo>KeTHBIX 3a7a4 Ha JIBHXKEHUE

Tema 10.3. Copep:xanue yueOHOr0o MaTepuana:

Tpuronomerpus u OCHOBHBIE TEOPETHUECKHUE TTOJOKEHUSI TPUTOHOMETPHH B PEILICHUH PO ECCHOHATBHBIX

npogdeccuoHabHbIE 3aja4ax

npeAMeThbI KomOunupoBanHoe 3aHsTHE 6
IIpakTHyeckue 3aHATHA
ITpakTruyeckas pabora Ne/ PaGora c MOpCKUMU TabIuaMu
ITpakTryeckas pabora Ne 8 Perienue 3a1au cy/10BOXKIEHUS

Tema 10.4. ®ynkuusi. |ConepxkaHue yueOHOro MaTepuana:

IMoxa3zareanbHas u O0600611eHre HEOOXOJUMBIX TEOPETUYECKUX CBEICHUI 4

Jorapupmuyeckas KomM0uHMpoBaHHOE 3aHsATHE

[N IIpakTHYeckue 3aHATHSA 5
[Mpaktuyeckas padora Ne 9 [TokazaTenpHast QyHKIHS Kak QYHKITUS CIIpOCa U MPEUIOKEHUH
ITpakTruyeckas padora Ne 10 Jlorapupmudeckas GpyHKIHS B PELICHUN MPAKTHUECKUX 3a]1a4 2

Tema 10.8 Coneprxanne yaeOHOTO MaTepuaa:

IIpousBoanas u [TpumeHeHre TOHATHI TPON3BOIHAS M HHTETPAJ B PEIICHUH MPAKTUICCKUX H

HUHTErpaj B MIPOU3BOJICTBEHHBIX 3aj1ad.

npogeccuoHaIbHbIX IIpakTHyeckue 3aHATHSA

3agavax [IpakTuueckas pabora Ne 11 Beruncnenne o6beMoB IUIOIIa/1el TOBEPXHOCTEHN U Tel 2
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Copepxxanue yueOHOro Mareprasa (0CHOBHOe U Npo¢ecCHOHAIBHO-0PHEHTHPOBAHHOE)
pa3iesioB U TeM 4yacos KOMIIeTEeHI[UN
[TpakTrueckas padota Ne 12 [IpumeHeHrEe HMHTETpaJIOB JUIs pacueTa BOJAOU3MEIICHUS CyTHA 2
[TpakTrueckas padota Ne 13 Pemenue ¢puznueckux 3aaa4d Ha JBMKEHUE U PabOTy 1
[TpakTrueckas padota Ne 14 3agaun Ha onpeAesIeHHE ONTUMAILHOTO BpEMEHHU JIBWKCHUS U 1
HAXO0XJCHUE PACCTOSHUS
[TpakTudeckas pabora Ne 15 3amaun Ha HAXOXKJACHUE ONITUMATIBFHOTO 00beMa 3aIOIHEHUS 9
Ipy30BOro OTCEeKa
Tema 10.09. Teopus Coneprxanue yueOHOT0 MaTepuara: )
BEPOSITHOCTEH U CraTucTuueckuil aHanu3 B NPOPECCUOHANBHON AEATEIbHOCTU
CTaTUCTHKA KomOuHMpoOBaHHOE 3aHATHE
IIpakTnyeckue 3aHATHA.
[IpakTuueckas padora Ne 16 Penienue craTUCTUUECKUX 3aAa4 4
Tema 10.10. Copep:xanue yueOHOT0o MaTepuana:
Kommexcubie uncaa | [lonstue o pacmmpenuu uncia [loHsTue KoMmiekcHOro uyncia. @opMbl KOMITJIEKCHOTO
yrcna. BeinonHenue AecTBHi ¢ KOMIUIEKCHBIMU YHCTIAMH B alreOpandeckow, 4
TeOMETPUUYECKOM, TPUTOHOMETPHUECKOH U MOKa3aTeIbHBIX (opMax
KomOunupoBanHoe 3aHsTHE
IIpakTnyeckue 3aHATHA.
[Tpaktrueckas padota Ne 17 JlelicTBHS C KOMIUIEKCHBIMU YHCIIAMU 2
[IpakTuueckast pabora Ne 18 Perenue npakTHKO-OpMEHTUPOBAHHBIX 3a/1a4y. Pemenue 3ama4y 2
Kypca (QU3MKHU U SJIEKTPOTEXHUKHU
Pazgen 11. Urorosoe nosropenne. [loaroroBka k 3k3ameny. 18 OK 01
Tema 11.1 [eiicTBus co |CoaepxkaHue yueOHOro Marepuana OK 02
CTeNneHsIMH CreneHs ¢ 1eHCTBUTENBHBIM NTOKa3aTeneM. CBoMCTBa CTENEHU 2 OK 03
KomOunnpoBanHoe 3aHsaTHE OK 04
Tema 11.2. CozeprkaHue yaeOHOTO MaTepHana OK 05
HppaunonajibHbie Mertoas! peleHns HppaluOHAIBHBIX YPABHEHU 1 HEPABEHCTB 5 OK 07

YPABHEHUSA U
HepaBeHCTBa

KOM6I/IHI/IpOBaHHOe 3aHATHC




33

HaumenoBaHue O6bem | DopMupyembie
Copepxxanue yueOHOro Mareprasa (0CHOBHOe U Npo¢ecCHOHAIBHO-0PHEHTHPOBAHHOE)
pa3iesioB U TeM 4yacos KOMIIeTeHIIUH
Tema 11.3. Copep:xanue yueOHOro MaTepuana:
Jlorapu¢gmel. CBoiicTBa | Pemenue ynpaxHeHH Ha CBOWCTBA JIoTapru(MoB 2
Jorapudmos Komb6unupoBanHoe 3ansrue
Tema 11.4. Copepxanne yaeOHOTO MaTepHana;
Jlorapudmuueckue Mertoap! pereHust JorapupMUUECKUX YpaBHEHUN 1 HEPABEHCTB 5
YPaBHEHUS U KomOunupoBanHoe 3aHsTHE
HepaBeHCTBa
Tema 11.5. Coneprxanue yueOHOTo MaTepuara:
IlokazaTenbHbIE Meroas! peleHns MOKa3aTeIbHbIX YPABHEHUN U HEPABEHCTB 5
YPABHEHHUS H Komb6unnpoBanHoe 3anstue
HepaBeHCTBa
Tema 11.6. Copep:xanue yueOHOr0o MaTepuana:
Tpuronomerpnuyeckne |Pemienue ynpaxHeHU# ¢ UCIIOIB30BAHUEM TPUTOHOMETPUUYECKUX POPMYIT 2
(popmyibl KomOuHMpOBaHHOE 3aHATHE
Tema 11.7. pemienue Coneprxanue yueOHOT0 MaTepuaa:
TPUTOHOMETPUYECKUX | MeToapl peleHre TPUrOHOMETPUYECKUX YPaBHEHUIN 1 HEPABEHCTB 5
YPaBHEHHH U KomOunupoBaHHoe 3aHsATHE
HEPABEHCTB
Tema 11.8. Coneprxanue yueOHOro MaTepuana:
IIpousBoanas. Pelrenne ynpaxHeHH Ha NIpaBUJIa U CBOMCTBA IIPOU3BOIHBIX 5
IIpaBuna KomOunupoBaHHoe 3aHsATHE
nudpepenuupoBanust. | KoMOGMHUPOBAHHOE 3aHATHE
Tema 11.9. Coneprxanne yueOHOT0 MaTepuara:
IlepBooGpa3znas n Pemenue ynpaxxHeHI Ha BEIUKCICHUE HEONPEEIIEHHBIX U ONPEIEeTICHHBIX UHTErPajioB, 5
HHTerpaJ. HaXO0XICHHE TUIONIAa/Ii KPUBOJIMHEHHON Tpaneuuu
KomOunupoBanHoe 3aHATHE
Utoro 2 cemectp 146 yaca
KouncyabTanuun 6
IIpomexyTouyHas aTTecTANMA 6
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HaumenoBaHue O6bem | DopMupyembie
- Conep:xanue yueOHOro MaTepuasa (0CHOBHOE U MPO(ecCHOHAIbHO-OPUEHTHPOBAHHOE) 4acOB KOMITETCHITHH
Bcero pa3znen AJITEBPA u Hayajia MaTeMaTH4eCKOr0 aHAJIN3a 266
PA3JIEJI II. TEOMETPUSA
1 cemecTp
OcHoBHOE coJiepKaHue
Pazgen 1. IloBTOpeHne Kypca MAaTeMaTHKH OCHOBHO# LIKOJIbI 2 OK 01
Coneprxanne yueOHOro MaTepuasia OK 02
Tema 1.3. Teomerpusi | Buzpl miiockux GUryp, ux CBOMCTBA M ILIOLIAb OK 03
HA IJIOCKOCTH KoMOuHMpOBaHHOE 3aHATHE 2 OK 04
OK 05
OK 07
Pa3nea 2. IIpsiMmble M IJIOCKOCTH B MPOCTPAHCTBE 14 OK 01
Tema 2.1. OcHOBHBIE Copepxanue yueOHOTo MaTepuana OK 03
NOHATHS [Ipenmer crepeomerpuu. OCHOBHBIE MOHATHS (TOUKA, MIPsIMasi, MJIOCKOCTh, IPOCTPAHCTBRO). OK 04
cTepeoMeTpHUH. OcHoBHbBIE akCHOMBI cTepeoMeTpui. [lepecekarommecs, napauieiabHble U CKPELIMBAIOIIUECS 5 OK 07
Pacnososxxenne npsiMbIX | npsMble. [Ipu3Hak u cBOMCTBO CKpenuBaromuxcs NpsMbeix. OCHOBHbIE TPOCTPAHCTBEHHBIE
U IUI0CKOCTel burypsl
KomOunupoBanHoe 3aHsTHE
Tema 2.2. Coneprxanue yueOHOT0 MaTepuania
IMapanieabHoCTH [TapannensHbie npsimast U TIockocTh. Onpenenenune. [Ipuznak. CpoiicTBa (¢
NPSAMBIX, IPAMOIi U nokaszatenbcTBoM). [lapannensubie minockoctu. Onpenenenue. [Ipuznak. CpoiicTsa (C
IUIOCKOCTH, IIOCKOCTEH | JoKa3aTesbcTBOM). TeTpasap u ero anemeHTsl. [lapannenenunesn u ero anemMenTsl. CBolicTBa 2
IIPOTHUBOIOJIOKHBIX ITPaHEN U MAaroHaneu napamienenunena. [loctpoenne ceuenui.
Pemrenue 3anau
KomOunupoBanHoe 3aHiTHE
IIpakTHYeckue 3aHATHS
[Ipaktnueckoe 3ansitue Ne 1. Akcrnomsl ctepeomeTpud. [lapaninenbHOCTs NPSMBIX, IPSIMOH 1 2

IIJIOCKOCTH, IUIOCKOCTEH
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HaumenoBaHue O6bem | DopMupyembie
Copepxxanue yueOHOro Mareprasa (0CHOBHOe U Npo¢ecCHOHAIBHO-0PHEHTHPOBAHHOE)
pa3iesioB U TeM 4yacos KOMIIeTeHIIUH
Tema 2.3. Copepxanue yueOHOro MaTepuana
IHepnenaukyasapHocts |[lepnennukynspuele npsimeie. [lapaniensHbie npsiMbie, NepHIEHINKYISIPHbIE K MIIOCKOCTH.
NPSAMBIX, IPAMON U [Ipu3Hak neprneHIuKyIIpHOCTH MPsIMOU U TIocKocTU. JlokazarenscTBo. [lepnennukynsp u 9
IUIOCKOCTH, IIOCKOCTeH | HakioHHas. [leprnienukynapHbie miockocTH. [Ipu3Hak nepneHIuKynsspHOCTH IIJI0CKOCTEH.
JlokazarenbcTBO. PaccTosiHus B IpocTpaHCTBE
KoMOuHMpOBaHHOE 3aHATHE
Tema 2.4. Teopema o Coneprxanue yueOHOro MaTepuasa
Tpex nepneHauKkyJsapax | Teopema o Tpex neprneHauKyispax. (JlokazarenbcTBo) Yroa Mex1y NpsSMOM U MIIOCKOCTBIO. 5
Yron Mexay mIoCKoCTsIMU
KoMOuHMpOBaHHOE 3aHATHE
Tema 2.2. Pemenne IIpakTHYecKkne 3aHATHS
3aja4 Ha IIpakTruyeckoe 3ansatue Ne 2 Penienne crepeoMeTpUuecKuX 3a/1ad Ha MepreHIUKYISIPHOCTh 2
NEePHEeHANKYJISIPHOCTD B | IPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE
npocrpancrse IIpsimbie | Conepkanue yueOHOro MaTepuala
H IUIOCKOCTH B Pacrnonoxxenne npsiMbIX U MJI0CKOCTEHN B mpocTpaHcTBe. CKpeInBaromuecs npsiMble. )
NPOCTPAHCTBE [lepnieHIMKYNSpHOCTD U MApAJUIETBLHOCTD MPSIMBIX U IJIOCKOCcTel. Pemenue 3amay
[IpoBepounas pabora
Paznen 3. KoopauHaTtsl 4 BEKTOPBI 10 OK 02
Tema 3.1. JlekapToBel | CoznepxaHue yueOHOro MaTepuasna OK 03
KOOPAMHATHI B JlexapToBbl KOOpAMHATHI B TpocTpaHcTBe. [IpocTeiimne 3anaun B koopauHarax. Paccrosinue OK 04
NMPOCTPAHCTBeE. MEXy IBYMsI TOUKaMHU, KOOPAMHATHI CEPEANHBI OTPE3KA OK 07
Paccrosinne mexny KomOunupoBaHHoe 3aHATHE 2
ABYMS TOUYKAMM.
Koopaunartsl cepeauHbl
oTpe3Ka
Tema 3.2. BekTophl B Coneprxanue yueOHOro MaTepuaa
NMPOCTPAHCTBE. YT0JI Bexrops! B mpoctpancTBe. ClI0KEHNE U BBIUUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpA Ha 2

MeKI1y BEKTOPAMH.

yucio. KoMrmanapasle BEKTOpBI. PaziokeHne BEKTopa 1o TpeM HEKOMIUIaHAPHBIM BEKTOPAM.
Koopaunats! BekTopa.
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Copepxxanue yueOHOro Mareprasa (0CHOBHOe U Npo¢ecCHOHAIBHO-0PHEHTHPOBAHHOE)
pa3iesioB U TeM 4yacos KOMIIeTeHIIUH
I[MpakTuyeckue 3aHATHS
[Tpaktrueckoe 3anstue Ne 3 Pemenue 3amay.
Tema 3.3. Copepxanue yueOHOro MaTepuana
CxkansipHoe CkansipHOe npoun3BesieHne BeKTOpoB. CKalsipHOE IPOU3BEICHUE BEKTOPOB B KOOPAMHATAX,
NpousBeieHUe yroJl MEX/1y BEKTOpaMH, YIOJl MEKY PSIMON U IUIOCKOCTBIO, YTOJI MEXKAY IJIOCKOCTSIMHU. 2
BEKTOpPOB VYpaBHEHME IIIOCKOCTU
KoMOuHMpOBaHHOE 3aHATHE
Tema 3.4. Pemienue Coneprxanue yueOHOro Marepuana
3aga4. Koopaunarer | Pemenue 3anay no teme KoopauHatel u BeKTOpbl. [lekapTOBbI KOOPIMHATEI B IPOCTPAHCTBE.
BEKTOPbI BekTops! B mpocTpancTBe. Cl0KeHUE U BHIYMTAHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
grcno. Kommuanapueie BekTopsl. CkalsipHOE IPOU3BeIeHUuE BEKTOPOB. Pa3noxenne BekTopa
0 TPEM HEKOMILIaHapHBIM BekTopam. [Ipocreiiime 3anaun B koopauHatax. KoopauHarel
BEKTOPA, PACCTOSTHUE MEXKy TOUKaMU, KOOPAUHATHI CEPEAMHbBI OTPE3Ka, CKaISIPHOE 2
MIPOU3BE/ICHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEXKIY BEKTOPAMH, YTOJl MEXIY MPSMOM U
IJIOCKOCTBIO, YIOJl MEKIY IIIOCKOCTSIMU
IIpakTHYecKkHe 3aHATHA.
[IpaxTuueckas padota Ne4 IlpuMeHeHue BEKTOPOB B IPOo(eCCHOHATBLHON AeSTEbHOCTH
Coneprxanue yueOHOT0o MaTepuania
JlexapToBbl KOOPJIMHATHI B TpOcTpaHcTBE. BekTopsl B pocTpaHcTBe. CloXKeHne U
BBIUMTAaHUE BEKTOPOB. Y MHOXKEHHE BeKTopa Ha ynciio. KommnanapHeie BekTopsl. CKansipHOE
MIPOU3BEICHNE BEKTOPOB. PaznokeHue BeKTopa o TPeM HEKOMIUIAaHAPHBIM BEKTOPaM.
[Ipocreiimme 3anaun B koopanHaTax. KoopauHaTsl BEKTOpa, pacCTOSHUE MEKY TOUKAMH, 2
KOOpPJMHATBI CEPENHBI OTPE3Ka, CKAJISIPHOE MPOU3BEICHIE BEKTOPOB B KOOPIMHATAX, YIOJ
MEX1y BEKTOpaMH, YIoJl MEKY MPSMON U INIOCKOCTBIO, YTOJI MEKAY IIIOCKOCTSIMU
ITpoBepounas pabota
Hroro 1 cemecTp 26
Kouncyabranuun 6
Bcero 1 cemectp 32

2 cemecTp
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- Conep:xanue yueOHOro MaTepuasa (0CHOBHOE U MPO(ecCHOHAIbHO-OPUEHTHPOBAHHOE) 4acOB KOMIICT eI

Paznen 4. MHOTrOrpaHHMKHU M TeJia BPpalleHUsI 38 OK 01

Tema 4.1. IlonsiTue Copepxanue yueOHOro MaTepuana OK 02

MHOTOTPAHHHMKA. [TonsiTe MHOTOrpaHHuKa. Ero snemMeHTsl: BepiuHsbl, pedpa, rpanu. Juaronans. CeueHue. OK 03

IHousitue 00 00Bbeme Brinykiibie 1 HEBBINTYKIIbIE MHOTOTpaHHUKH. [loHsTHE 00 00BeMe Tena. OO0beM Kyda u 2 OK 04

TeJa. IPSMOYTOJIBHOrO napaiuienenunena. OTHOIEHHE 00bEMOB MOI00HBIX TEIL. OK 05
KoMOMHMPOBAHHOE 3aHATHE OK 07

Tema 4.2. IIpusma, ee | Coznepxanue yueOHOro Marepuaia

cocTaBJjdouue, [Tonsatue npusmsbl. Ee ocHOBaHus 1 O0KOBbIE TpaHu. BeicoTa mpusmel. [Ipsimast u HakIIOHHAs 2

ceuenus. [Ipsimas u npusma. [IpaBunbHas npusma. Ee ceuenus

npaBWIbHAsI MPU3Mbl | KOMOMHHpPOBaHHOE 3aHATHE

Tema 4.3. bokoBasi u Copepxanue yueOHOTo MaTepuana 2

MOJIHAs MOBepPXHOCTh | [Inomans 60KOBOM U MOTHON MOBEPXHOCTH MPU3MBI, 00bEM MPU3MBI

NPHU3MBbI, 00beM Komb6unnpoBanHoe 3anstue

NPHU3MBbI

Tema 4.4. Coneprxanue yueOHOro MaTepuaa

IMapannenenunen, ky0. |[lapannenenunen, cBoiicTBa MPSIMOYTOIBHOTO Mapajuienenumnena, kyo. Ceuenne kyoa, 9

Ceuenue Ky0a, napajuiesenumnesa

napaJjiesjenumnena KomOnHupoBanHoe 3aHITHE

Tema 4.2. [Tupamuna, ee | Conepxanue yueOHOro Marepuana

cocTaBJIfIIOIIIMeE, [Tupamuna u ee anementsl. Ceuenne nupamuisl. [lpaBunbHas nupamuia. Y ceueHHast

cedyenue. [IpaBuibHass | nupammua 2

nupamuia. Ycedennasi | KoMOMHHPOBAHHOE 3aHSATHE

nupamMmuja

Tema 4.3. BokoBasi u Coneprxanue yueOHOro MaTepuasa

MOJIHAsA MOBepPXHOCTh | [lomaap 60KOBOI M MONTHOM MOBEPXHOCTH MUPAMHIbI, 00BEM MTUPAMUIBI 5

nupaMubl, 00beM IIpakTuyeckue 3aHATHSA

NUPaAMUIbI [TpakTryeckoe 3ansiTue Ne 5

Tema 4.4. Cummetpus B | Comepxanue yueOHOro MaTepuasia 9

KyOe,

CuMMeTpHsi OTHOCUTENBHO TOYKHU, IPIMOH, miiockoctu. CummeTpus B Kyoe,
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Copepxxanue yueOHOro Mareprasa (0CHOBHOe U Npo¢ecCHOHAIBHO-0PHEHTHPOBAHHOE)
pa3/ieJioB M TeM 4acoB KOMIIeTeHIIUH
napaJjiesenuinese, napajuienenumnesae, npusme, nupamuae. CuMMeTpust B IpUpPoe, TEXHUKE, apXUTEKTYypE.
npu3me, nupamMmje Komb6unupoBanHoe 3ansrue
Tema 4.5. Pemenne Copepxanue yueOHOro MaTepuana
3aJa4 HA Haxo)KAeHue | PemieHue 3a/1a4 Ha CBOMCTBA MHOTOIPaHHUKOB
niomajei KomOunupoBanHoe 3aHsTHE 4
MOBEPXHOCTel 1 IIpakTuyeckue 3aHATHSA
00bemMoB [TpakTuueckas pabora Ne 6 Pemenue 3a1a4d Ha ornpeieICHIE IO TOBEPXHOCTH U
MHOrOrpaHHHKOB. 00beMa MHOTOTPaHHUKA
Tema 4.9. IIpaBuibHabie | Comepxanue yueOHOro MaTepuana
MHOTOTPAHHMKH, UX [TonsiTre npaBuIbHOTO MHOTOrpaHHKKa. CBOMCTBA MPABUIIBHBIX MHOTOTPAaHHUKOB 2
cBoiicTBa Komb6unupoBanHoe 3anstue
Tema 4.10. Hnannap, Copepxanue yueOHOro MaTepuana
ero cocTapJsoLue. Hununaap u ero snemenTsl. CeyeHne HUIMHApA (MapajljieIbHOE OCHOBAHUIO U OCH).
Ceuenne HWJIMHApA. PasBepTka nnimmHapa. [Inomnaas moBepxXHOCTH U 00BEM IIMIIMHAPA 2
Ilnomaas nosepxnocTu | KoMOMHUPOBAHHOE 3aHATHE
U 00beMm.
Tema 4.11. Konyc, ero | CozaepxaHue yueOHOro MaTepuara.
cocTaBJIsIIOLIIMe. Konyc u ero anemenTsl. CeueHne koHyca (apauiebHOe OCHOBAHUIO U MTPOXOIAIIEe Yepes
Ceuenue KoHyca. BEpILINHY), KOHUYecKHe ceueHus. PazBepTka koHyca. [lomaas moBepXHOCTH 1 00beM KOHYca 2
Ilnomans nosepxuocTu | KoMOMHUPOBAHHOE 3aHSTHE
U 00beMm.
Tema 4.12. Yceuennntii | Conepkanue yueOHOro MaTepuana
konyc. Ceuenne VYceuennslit konyc. Ero oOpasytomias u Beicota. CeueHue yceueHHOro konyca. Ilnomanp
YCe4EeHHOI'0 KOHYca. MOBEPXHOCTU M 0OBEM YCEUEHHOT'O KOHYCA. 2
Ilnomans nosepxunocTn | KoMOMHUPOBAHHOE 3aHSATHE
" 00beM.
Tema 4.13. Illap u Coneprxanue yueOHOro MaTepuaa
cepa, ux ceuenust [Iap u cdepa. Bzaumuaoe pacnonoxenue chepsl u miockoctr. CedeHue mapa, chepsl 2

KomOunupoBanHoe 3aHsATHE
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Conep:xanue yueOHOro MaTepuasia (OCHOBHOE U MPO(PecCHOHATIBLHO-OPHMEHTHPOBAHHOE)
pa3aesioB U TeM 4acoB KOMIIeTEeHI[UN
Tema 4.14. Copepxanue yueOHOro MaTepuana
Komounnamun KomOuHanum reoMeTpuiecKkux Tei 2
MHOTOIPaHHUKOB H TeJl |[IpakTHyecKue 3aHATHS.
BpaleHus [TpakTuyeckas pabora Ne 7 Pernienue 3a1a4 Ha pealbHBIX YepTekKax Cy/aHa.
Tema 4.12. Pemienue Coneprxanue yueOHOro MaTepuaa
3aaa4. Teaa Bpamennss | OObeMbl U IUIOIIAIN TTOBEPXHOCTH TEJ BpallleHusl Perenue 3a1a4d ¢ mpakTHYECKUM 4
coJiep’KaHuEM
KoMOuHMpOBaHHOE 3aHATHE
Tema 4.16 Copep:xanue yueOHOTo MaTepuana
IIpomexyTouHas [IpsiMble U MIIOCKOCTH B MTPOCTPAHCTBE, OCHOBHBIE CBOMCTBA U TEOPEMBI, PeIlIeHUE 3aau. 4
arrecrauus MHororpaHHHKH ¥ Tejla BpalleHUs], CBOICTBA, (POPMYIIbl BEIUMCICHUS ILTOMIAACH
MOBEPXHOCTEH U 0OHEMOB Tell.
Hroro 2 cemectp 38
Bcero Pazpes TEOMETPUSA 70
UTOI'O 336
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3. YCJI0OBUA PEAJIM3ALIMU OBIIEOBPA3OBATEJIBHOT'O YYEBHOI'O TIPEJJMETA

3.1. Jlns peaau3amuu y4eOHOro mnpeaMera IPelyCMOTPeHbl Y4deOHbIe TOMeIIeHUs:
KaOMHEThl MaTEMaTHKH.

Y4yebHOE  TOMEIIeHHWE  JOJDKHO  COOTBETCTBOBaTh  TpeboBanusiM  CaHuMTapHO-
SMUACMHOJIOTHUYCCKUX TIPaBHUJI U HOPMATHBOB, OCHAIICHO THUIIOBBIM O60py2[OBaHI/ICM, B TOM YHCIJIC
CHECLMATU3UPOBAHHON y4yeOHOM MeOenpl0 W cpeicTBaMH  OOydeHHUs, HEOOXOIMMBIMH IS
BBITIOJIHEHUS TPEOOBAHUH K YPOBHIO MTOATOTOBKU O0YYArOIIUXCS.

B yueOHOM KaOuHeTe IpeayCMOTPEHO cienyolee 000pyL10BaHKeE:

kaOuHEeT MaTeMaThKu No KommiekT ydueOHON mebenu (CTOJBI, CTYJbS, JOCKA); KOMITBIOTED
308 Universal D1 — 1 wr.; npunarep Samsung ML-2510 — 1 mwr,;
npoekTop uHTepakTuBHBI KX2900 active — 1 mr.; skpan — 1 mrT.;
HarJsIHbIe TocoOus (TIIaKaThl, MOJIENH, TpadapeTsl, TAOINIIbI)

ITporpammuoe obecnieuenune: OC Windows (Microsoft Corporation);
Office (Microsoft Corporation); apxusatop 7-zip; Adobe Reader
(Adobe Systems Inc.); Kaspersky Endpoint Security (JTaGoparopus

Kacnepckoro).
kabuner Mmarematuku Ne | KomrmuiekT yueOHOI mebenu (CTOJBI, CTYINbs, JOCKA); KOMIBIOTED,
419 TEJIEBU30p, WH(OOPMAIIMOHHBIC CTCHJIBI C HAIJISHBIMU ITOCOOHSIMH

(nmakatel, MO, TpadapeThl, TAOINLIbI)

[Tporpammuoe obecneuenue: OC Windows (Microsoft Corporation);
Office (Microsoft Corporation); apxusatop 7-zip; Adobe Reader
(Adobe Systems Inc.); Kaspersky Endpoint Security (JTaGoparopus
Kacnepckoro).

JUia peanuzauuu pabodel MporpaMMbl MpeaycMOTpeHa OMOIMOTEeKa W YMTAJIbHBIM 3all C
BBIXOJIOM B Ce€Th VIHTEpHET.

3.2. UupopmannoHHOe oOecnedeHne peajn3aui NporpaMmMbl

3.2.1. OcHOBHBIE T€YATHBIE U3aHUS

1. Maremaruka: anreOpa U Hayajla MaTeMaTUYECKOT0 aHalu3a, TeoMeTpus. Anredpa u Hauana
MateMatuyeckoro ananuza. 10-11 kmaccel : 6a30BbIil U yriayOn€HHBIN ypoBHU: yueOHuk / III. A.
Amumos, 0. M. Konsrun., M. B. Tkauésa [u ap.]. - 10-e u3zn., crep. -Mocksa : IIpocsemenune, 2022.
- 464 c.

2. Matemaruka: anrebpa U Hauajaa MaTeMaTH4ecKoro aHanusa, reometrpus. ['eomerpus. 10-11
KJacchl : 0a30BbIM M yrinyOnéHHbld ypoBHHU : yueOHuk / JI. C. Artanacan, B. @. byrysos, C. b.
Kamomues [u ap.]. - 10-e uzn., crep. - Mocksa : [Ipocsemienue, 2022. - 288 c.

3.2.2. lonoJHUTEIbHbIE H3aHUS

Boromonos, H.B.AnreOpa u Hauana aHanusa: yueOHoe nmocobue ans CIIO. — o M.: FOpaiit, 2019. -
240 c. — Pexxum moctyma: https://www.biblio-online.ru/viewer/algebra-i-nachala-analiza-428057#page/1

Boromosnos, H.B. I'eometpus : yue6HOe mocobue mns CIIO. — M.: HOpaiit, 2019. - 108 c. — Pexum
nocryna: https://www.biblio-online.ru/viewer/geometriya-428060#page/1

3.2.3 UnTepHeT-pecypcebl

http://window.edu.ru/ (EauHoe okHO qocTyma K 00pa30BaTelIbHBIM pecypcaM Poccuiickoit
denepanun).

http://studentam.net/ (OnekTponHas OubIMOTEKA YICOHUKOB)

http://www.etudes.ru/ (Marematudeckue 3Tr0/161)


https://www.biblio-online.ru/viewer/geometriya-428060#page/1
http://window.edu.ru/
http://studentam.net/
http://www.etudes.ru/
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB
OCBOEHUAOBIIEOBPA3ZOBATEJIBHOI'O YYEBHOI'O ITPEJMETA

nproOpeTeHHbIe 00YJaAIOIUMICS YMEHUS, HallPaBJICHHbIE HA (JOPMHUPOBAHUE OOIIUX KOMITETECHIIHH.

Ol NeATEeILHOCTH
MPUMEHHUTEIBHO K

Oo0masn Paznen/Tema Tun oueHOYHbIX MEPONIPUATHIA
KOMIIeTeH U
OK 01. P.12, Temsr 12.1 —12.10 IT-o/c Texymuii KOHTPOJIb B (hopMme:
Bri6upats — TECTHPOBAHMUE;
CHOCOOBI —  YCTHBIH 0ompoc;
peILICHMS 3a1a4 — acce, ToKIIabl, pedepaTsl;
npogeccHoHalbH — TpoBepouHas padoTa;

—  OLICHKA BBINOJIHECHUS
MPAKTUYECKUX 3aJaHU;

Ol NeATeIbHOCTH

P 11, Tems 11.1, 11.2, 11.3, 11.4,
11.5,11.6, 11.7

P 12, Tems 12.1, 12.2, 12.3, 12.4,
12.5,12.6,12.7,12.8,12.9, 12.10,
P13, P.

PpasTHBIM — TPOCKTHAs JEATCIbHOCTB;
KOHTekCTaM — HCCcleaoBaTeIbCKas
JIEATECIIBHOCTD.
[IpomexyTouHas aTTecTanus B
dhopwme:
nudepeHIMPOBaHHOTO 3a4eTa U
9K3aMcHa
OK 02. P 1, Tema 1.1, 1.2, 1.3 1.4, 1.5, 1.6, | Texymuuit KOHTpPOJIb B (hopMme:
Hcnonb3oBars 1.7 — TECTUPOBAHUE;
COBpPEMEHHbBIE P2, Temrr 2.1,2.2,2.3,2.4 —  YCTHBIH 01Ipoc;
CpeHCTBa IIOHUCKa, P 5, TCMBI 21, 22, 23, 24 y 25, 26, — 3Cce, DOKJIaIkbl, pe(bepaTLI;
aHajan3a u 27,28,29, 210, 211, 212, 2.13, | _ KOHTpPOJBHAs paboTa;
WHTEPIPETAINH 2.14 ,2.15, 2.16, 2.17 —  OIICHKA BHITOJTHEHHS
uHpopmanuu, u P 7, Temur 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, NPAKTHYECKHIX 3a7aHHil;
uH(popmanmonHsr | 4.7 — TIPOEKTHAas ACSTeTbHOCTD;
e rexnonornu st | P 8, Temur 5.1, 5.2, 5.3, 5.4, 5.5, 5.6,
— HCCIeAoBaTelIbCKas
BBITTOJTHEHUS 57,5.8,5.9, 5.10,5.11
JIESATEIIbHOCTD.
3a1a4 P9, Temsr 9.1,9.2,9.3,9.4,9.5 N
POMEXYTOYHAs aTTeCTAlUs B
npodeccuonans | P 10, Temsr 10.1, 10.2 , 10.3, 10.4 dbopme:

TuQepeHIIMPOBaHHOTO 3a4eTa U
JK3aMeHa

OK 03.
[InanupoBats 1
pean30BbIBAThH
COOCTBEHHOE
poQeCCHOHATbH
0€ U JIMYHOCTHOE
pas3BuTHE,
peIIpUHIMATE

BCKYIO

P 1, Tema 1.1, 1.2, 1.3, 1.4, 1.5, 1.6,
1.7

P 3, Tems1 3.1, 3.2, 3.3, 3.4, 3.5 IT-o/c,
3.6

P4, Temb 4.1,4.2,4.3, 4.4

P 5, Temn 2.1, 2.2, 2.3, 2.4, 2.5, 2.6,
2.7, 2.8, 2.9, 2.10, 2.11, 2.12, 2.13,
2.14, 2.15, 2.16, 2.17

P 7, Temn 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,

Texymumii KOHTpPOJb B hopme:
TECTUPOBAHUE;

— YCTHBIH OIIpOC;

— acce, AOKJIabl, pedeparsr,

— KOHTpOJIbHas padoTa;

— OLIEHKA BBIIIOJHEHUS
MPAKTUYECKUX 3aJJaHU;

— TPOEKTHAas ACSTEIbHOCTB;

— HCCIenoBaTeNbeKas
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ACATCIIbHOCTD B

4.7

ACATCIIBbHOCTB.

npodeccuonansl | P 8, Temsr 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, | [IpomexxyTouyHas aTTecTaiys B
oii cepe, 5.7,5.8,5.9,5.10,5.11 dhopwme:
HCIIOJI30BaTh P9, Tempr 9.1,9.2,9.3,94,9.5 nudepeHIMPOBaHHOTO 3a4eTa U
3HAHUA 110 P 10, Temsr 10.1,10.2, 10.3,10.4 JK3aMcHa.
(dbuHaHCOBOM P 11, Temmr 11.1, 11.2, 11.3, 11.4,
IPAaMOTHOCTH B 11.5, 11.6, 11.7
Pa3JIMYHbBIX P 12, Temm 12.1, 12.2, 12.3, 12.4,
SKU3HEHHBIX 12,5, 12.6, 12.7, 12.8, 12.9, 12.10 ,
CUTYaIUAX 12.11
OK 04. P 1, Tema 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, | Texymuii KOHTPOJIb B (hopMme:
DddexTuBHO 1.7 — TECTHpOBAHME,
B3aumoperctsosa | P 2, Temsr 2.1, 2.2 —  YCTHBIH OMpOC;
b U pa6OTaTb B|P 3, TeMbl 31, 32, 33, 34, 35, 3.6 — 3cce, JOKIabl, pe(bepaTLI;
KOJIJICKTHBE u|P4,Temn 4.1,4.2,43,4.4 —  KOHTpOJIbHAS paGoTa;
KOMaH/1e P 5, Temur 2.1, 2.2, 2.3, 2.4, 25, 2.6, | _ OLICHKA BBITOIHCHUS
2.7, 2.8, 2.9, 2.10, 2.11, 2.12, 2.13, NPaKTHHYeCKHX 3a71aHHU;
2.14,2.15,2.16, 2.17 — TPOCKTHAs JEATCIbHOCTB;
P 6, Temsr 3.1, 3.2, 3.3, 3.4  HCCTeNOBATEbCKAS
P 7, Temn 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
47 JIEATECIIbHOCTD.
' [IpomexyTouHas aTTecTanus B
P 8, Temn 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, dbopme:
5.7,58,5.9,5.10,5.11 ,Z[I/I(b(be.peHHI/IpOBaHHOFO 3adera u
P9, Temsr 9.1,9.2,9.3,94,9.5
9K3aMcHa.
P 10, Temsr 10.1, 10.2, 10.3, 10.4
P 11, Temwsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6,11.7
P 12, Temwmr 12.1, 12.2, 12.3, 12.4,
12.5,12.6,12.7,12.8, 12.9,
OK 02. P 1, Tema 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, | Texymuiit KOHTPOJIb B popme:
Ocy1ecTBisTh 1.7 — TECTHpPOBAHME;
YCTHYIO U P 5, Temur 2.1, 2.2, 2.3, 2.4, 25, 2.6, | — YCTHBII 01poc;
HI/ICLMCHHy}O 27, 28, 29, 210, 211, 212, 213, — 3Cce, DOKJIaIkbl, pe(bepaTLI’
KOMMYHUKAITHIO 2.14, 2.15, 2.16, 2.17 —  KOHTpOJIBHAs paboTa;
Ha P 7, Temur 4.1, 4.2, 4.3, 4.4, 45, 4.6, | _ OLICHKA BEITOTHEHHS
rocynapeTsenHoM | 4.7 NPAaKTUYECKUX 3a/[aHHI;
SI3BIKE P 8, Temn 5.1, 5.2, 5.3, 5.4, 55, 5.6, | _ NPOEKTHAS JIEATENBHOCTD;
Poccuiickoit 5.7,5.8, 5.9, — HccMenoBaTeNbeKas
denepanuu C P9, Tempr 9.1,9.2,9.3,94,9.5
JIEATEIIbHOCTD.
y4eTOM P 10, Tems: 10.1, 10.2, 10.3, 10.4 I
. POMEXYTOYHASI aTTECTAIUS B
0COOCHHOCTEMH P 11, Temst 11.1, 11.2, 11.3, 11.4, bopme:
COLMAILHOTO 11.5 '
Qg epeHIIMPOBAHHOTO 3a4eTa 1
KYJBTYPHOI'O P 12, Temmr 12.1, 12.2, 12.3, 124, SK3AMEHA
KOHTEKCTa 12.5,12.6, 12.7, 12.8, 12.9, 12.10 '
OK 04. P 1, Tema 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, | Texymuit KOHTpPOJIb B (hopMe:
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CopelicTBOBaTH
COXPAHECHHUIO
OKpY>Karoleu
Cpenbl,
pecypcocoepexeH
U0, IPUMEHSATH
3HaHUA 00
M3MEHEHUU
KJIUMaTa,
MPUHILIMIIBI
OEpEIKITUBOTO
IIPOU3BO/ICTBA,
3P PEeKTHBHO
JIECTBOBATH B
YpE3BBIYANHBIX
CUTYaITUIX

1.7

P2, Temsr 2.1, 2.2

P 3, Temsr 3.1,3.2,3.3,3.4,3.5,3.6
P4, Temr14.1,4.211,4.3,4.4

P 5, Temn 2.1, 2.2, 2.3, 2.4, 2.5, 2.6,
2.7,28, 2.9, 210, P 6, Temnr 3.1, 3.2,
3.3,34

P 7, Temn 4.1, 4.2, 4.3, 4.4, 4.5, 4.6
4.7

P 8, Temnr 5.1, 5.2, 5.3, 5.4, 5.5, 5.6,
5.7,5.8,5.9,5.10

P9, Tems1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3

P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6

P 12, Temnr 12.1, 12.2, 12.3, 124,
125,126 12.7,12.8, 12.9, 12.10

— TEeCTUPOBaHMUE,

—  YCTHBIH OIPOC;

— acce, JOKIaabl, pedeparsr;

— KOHTpOJIbHas padoTa;

—  OIICHKA BBITIOJHEHUS
NPAKTUYECKUX 3aJaHMUIA;

— TIPOEKTHAas JEATEIbHOCTB;

— HCclle[IoBaTeIbCKas
JeSITENIbHOCTD.

[IpomexyTouHas aTTecTanus B

dopme:

g hepeHIIMPOBAHHOTO 3a4eTa U

9K3aMeHa.

(IT-o/c)* - npodeccnoHaTbHO-OPUESHTUPOBAHHOE COICPIKAHUE.
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