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1. OBIIAA XAPAKTEPUCTHUKA PABOYEU IPOTPAMMBI
OBIIEOBPA3OBATEJBHOM TUCHUIIJIMHBI OO/ 07 MaremaTuka

1.1. MecTo AcuMILVINHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOM IPOrpaMMBbl:

VYyebnas

JUCHUITIIIMHA

00107

MaremaTtuka

SIBJISIETCS 00s13aTeNIbHONI qaCTbIO

00m1e00pa3oBaTeIbHOIO MHKJIA 00pa3oBaTebHOM mporpammbl B cootBerctBun ¢ ®I'OC CIIO mo
cnenuanbHocTH (mpodeccun) 08.01.28 MacTep 0T/ I0YHBIX CTPOUTENBHBIX H 1eKOPATHBHBIX padoT

1.2. Heap u niaHupyeMble pe3yJibTAThHI 0CBOCHHS TUCIUIIHHBI:
1.2.1. Hean o0meo0pa3oBaTebHOM IMCUMILINHBI

Conepxanue

IIPOTrpaMMBbI

0011100pa30BaTEIBbHON  TUCIIUILITUHBI

O0OJI 07 Maremaruka

HaIpPaBJIEHO Ha JIOCTHKEHUE PEe3yNIbTaTOB €€ u3yueHus B coorBercTBuU ¢ TpeboBanussmu ®I'OC COO ¢

yaeToM npodeccroHanbHoi HanpasieHHoctu GTOC CIIO.

1.2.2. [Inanupyembie pe3yabTaThl 0CBOEHHS 00111e00pa30BaTe/bLHOI JUCHUNJIMHBI B COOTBETCTBUH
¢ ®I'OC CIIO u na ocoe ®I'OC COO

Oo01mue KoMneTeHuu

[Inanupyemble pe3yJbTaThl 00y4eHH

O6ume!

JIMcuuIINHAPHbIE

OK 01 Bei6bupath
CHOCOOBI PELIeHUS
3a1a4
pohecCHoHATBHOM
NeATeNbHOCTH
[IPUMEHUTEIBEHO

K pa3InYHbIM
KOHTEKCTaM

- TOTOBHOCTbH K TPYAY, OCO3HAHUE
[IEHHOCTH MacTEPCTBa,
TPYIOIIO0HE;

- TOTOBHOCTH K aKTHBHOM
EeITEILHOCTH TEXHOJIOTHUECKOM 1
COLMAJIBHOM HAIIPaBJICHHOCTH,
CITIOCOOHOCTH MHUITMUPOBATH,
MJIAHUPOBATh U CAMOCTOSTEIIHHO
BBITIOJTHATH TaKYIO JIESITEIIBHOCTD;

- THTEPEC K pa3IMUHbIM chepam
Mpo(ECCHOHAIIBHON JCATEIHHOCTH,
OBajicHue YHUBEPCATbHBIMH
[y4eOHBIMU TTO3HABATEIIHHBIMH
TEVCTBUSIMU:

a) 0a30BBIC JIOTHUECKHE ICHCTBUS:
- CAMOCTOSTEIHHO (DOPMYIUPOBATH
U aKTyaJHu3upOoBaTh MpooIeMy,
[paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYILIECTBEHHBIH
MPU3HAK WA OCHOBAHUS IS
CpaBHEHMsI, KITacCU(UKAIIUU U
0000IICHHS;

- ONPEIENSTh LENU JeATEIbHOCTH,
3a/laBaTh MapaMeTpbl U KPUTEPUU
MX TOCTHKECHUS;

- BBIABJIATD 3aKOHOMCPHOCTHU U

-BJIaJIETh METOJaMH JJOKa3aTeNbCTB,
QITOPUTMaMH PEIICHUS 3a]1a9; YMEHUE
dbopMynupoBaTh ONpeaesIeHUs, AaKCHOMBI U
TEOPEMBI, IPUMEHSTH UX, IPOBOIUTH
ToKa3aTeNbHbIE PACCYXKACHUS B X0J1€
pelleHns 3a/1ay;

- YMETb ONEPUPOBATH MOHATUSIMU: CTECIICHb
yuclia, JorapudM 4rcia; yMeHUe BBIMOIHSTh
BBIUMCIICHUE 3HAUEHUH U TpeoOpa3oBaHUs
BBIPAXKEHUI CO CTENEHAMH U Jiorapudmamu,
peoOpa3oBaHusl JPOOHO-PALIMOHAIBHBIX
BBIPAYKCHMUI;

- YMETb ONEPUPOBATH MOHATUSIMU:
palrroHaibHbIe, HppalMOHAIbHEIE,
MoKazareabHbIe, CTETIEHHBIE,
morapudmuueckue, TPUrOHOMETPUYECKUE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATH MOHATUSAMU: (HYHKIIHS,
HenpepbIBHAs PYHKIMS, TPOU3BOIHAS,
nepBoOOpa3Hasi, OnpeeIeHHbI HHTET AT,
YMETh HaXOJIUTh MPOU3BOIHBIE
HIIEMEHTAPHBIX (DYHKIUH, UCTIONB3YS
CIIpaBOYHbIE MAaTE€pHUabl; UCCIEN0BATh B
MPOCTEHIINX clydasx PyHKIIMH Ha
MOHOTOHHOCTB, HAXOJIUTh HAUOOJIBIINE U

HalMEHBIINE 3HAYeHUs! PYHKIMI; CTPOUTD




[MPOTHUBOPEUHS B
[pacCMaTpUBAEMBbIX SIBJICHUSX;

- BHOCUTh KOPPEKTUBBI B

e TeIbHOCTD, OIIEHUBATh
COOTBETCTBUE PE3YJbTATOB LIEIISIM,
OIIEHUBATh PUCKHU MOCIEACTBUI

e TeIIbHOCTH;

- pa3BUBaTh KPEATUBHOE
MBIIIJICHHUE TIPU PEIICHUN
PKU3HEHHBIX TTPOOIIeM

0) 6a30BBIC UCCIICIOBATCIIHCKHIE
TeCTBUS:

- BJIaJICTh HABBIKAMU y4eOHO-
MCCIeA0BATENBCKON U IPOEKTHOM
NeATeIIbHOCTH, HaBBIKAMH
[pazpenieHus mpooeM;

- BBISIBIISITD IPUIMHHO-
CJICACTBEHHBIC CBSI3U U
AKTYyaJTM3UpOBATH 3a/1a4y,
BBIJIBUTATh THUTIOTE3Y €€ PEIICHHS,
HaXOJIUTh apTyMEHTHI IS
TOKA3aTeIbCTBA CBOMX
[YTBEPKICHUH, 3a1aBaTh
[MapaMeTpbl U KPUTEPUU PELICHHUS;
- AHAJIM3UPOBATH MOJTYYEHHbBIC B
XOJI€ PEIICHUS 3aa4M Pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX
ITOCTOBEPHOCTb, POrHO3UPOBATH
M3MECHEHHUE B HOBBIX YCIIOBUSIX;

-- YMETh IIEPEHOCUTH 3HAHUS B
[M03HABATEJIbHYIO U TPAKTUYECKYIO
00J1aCTH KU3HEICATCITLHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3
[PA3HBIX IPEIMETHBIX 00IacTel;

- BBIJIBUTaTh HOBBIC UJICH,
[peyiaraTh OpUruHaJIbHbIE
[10JIXOJIbl U PEIICHUS;

1 CITIOCOOHOCTh UX MCIIOJIb30BAHMS
B TIO3HABATEIHLHON U COIUATBLHOU
[PaKTUKE

rpauKku MHOTOWICHOB C MCIIOJIB30BAaHUEM
anmnapara MaTeMaTUYECKOro aHallnu3a;
[IPUMEHSTH IPOU3BOIHYIO IIPU PELIEHUU
3a/1a4 Ha JBUKEHUE; PEIIaTh IPAKTUKO-
OpUEHTHPOBAaHHBIC 33/1a4H HA HANOOJIBIINE U
HAaUMEHbBIINE 3HAUEHUS, Ha HaX0XKACHHE
[yTH, CKOPOCTH U YCKOPEHUS;

- YMETb OIIEPUPOBATH MOHATUAMHU:
paroHanbHas PYHKIHS, TOKa3aTeIbHas
byHKIMS, cTeneHHast QyHKIuS,
morapudmmuaeckas GyHKIHs,
TPUTOHOMETpHUECKHe (QYHKIMHU, OOpaTHbIE
(GyHKIMH; YMEHUE CTPOUTH IpapUuKu
M3Y4YEHHBIX (QYHKIUH, UCIOIb30BaTh
rpaduKy Npy U3y4EeHUH MPOIECCOB U
3aBUCHUMOCTEH, MPU PELISHUH 3a/1a4 U3
PYTrux y4eOHbIX IPEIMETOB U 3a7a4 U3
pealbHOM JKM3HH; BBIpaXKaTh GopMyIamMu
3aBHCHUMOCTH MEX/y BEIHUMHAMU;

- YMETb pelIaTh TEKCTOBbIE 3a/1a4H Pa3HbIX
TUIIOB (B TOM YKCJI€ HAa IPOLEHTHI, 10U U
JacTH, Ha JBH)KEHHUE, PabOTy, CTOUMOCTb
TOBapOB U YCIIYT, HAJIOTH, 3aJa4H U3
0071aCcTH ypaBiIeHUs JIUYHBIMU U
ceMelHBpIMU (PHAHCAMU); COCTABJISITH
BBIPAYKECHUS, YPABHEHHS, HEPABEHCTBA U UX
CHUCTEMBI 110 YCIOBUIO 33Jla4l, UCCIIEI0BATh
[10JIy4EHHOE PEIICHNUE U OLIEHUBATh
[IPaBIOINOI00HOCTh PE3YJIbTATOB;

- YMETb OIIEPUPOBATh NIOHATUAMU: CpPEIHEE
apudMeTHuecKoe, MeMaHa, HauooJblee 1
HauMEHbIIIEE 3HAYCHUS, pa3Max, JUCIIEpCus,
CTaHIapTHOE OTKJIOHEHHE YUCIIOBOTO
HaOopa; yMeTb U3BJIEKATH,
MHTEPIPETUPOBATh HHPOPMALHIO,
[PEJCTaBICHHYIO B TaOIMIIAX, HA
arpammax, rpagukax, OTpaxarolyro
CBOMCTBA peajlbHbIX ITPOLIECCOB U SIBJICHUN;
[PECTaBIATh HH(OPMALIHIO C TIOMOIIBIO
TaOJIMIl U AUArpaMM; UCCIIE0BaTh
CTATUCTUYECKUE JAHHBIE, B TOM YHUCIIE C
PUMEHEHHEM TpapUUeCKUX METOJ0B U
DIIEKTPOHHBIX CPEACTB;

- YMETb OIIEPUPOBATH MOHATUAMMU:
CJIy4ailHbIH OIBIT M CIydaifHOE COOBITHE,
BEPOSTHOCTH CIYy4aifHOTO COOBITHS; YMEHUE

BBIYUCIIATE BEPOATHOCTD C UCIIOJIB30BAHUCM




rpau4ecKux METOJIOB; IPHUMEHSTh
(OPMYITBI CTIOKEHUS U YMHOKECHUS
BEPOSATHOCTEH, KOMOMHATOPHBIE (haKTHI U
(bopMyIIbI TP pelIeHUH 331a4; OLIEHUBATh
BEPOSTHOCTH PEATbHBIX COOBITHH;
3HAKOMCTBO CO CIy4aiiHBIMH BETHYHUHAMU;
YMEHHUE TIPUBOIUTH IPUMEPHI TPOSIBIICHHS
3aKOHA OOJIBIINX YMCET B IPUPOIHBIX U
0O0IIECTBECHHEIX SIBJICHUIX;

- YMETh OTIEPHPOBATH MOHATHIMHU: TOUKA,
npsiMasi, INOCKOCTbh, IPOCTPAHCTBO,
IIBYTPaHHBIN yroJl, CKPEINBAOIINECS
NpsIMbIe, TAPAIIEIEHOCTD U
NEePIEeHANKYISIPHOCTD MPSIMBIX U
[UIOCKOCTEH, YroJl MeXAY MPSMBIMH, YTOJI
MEXTy TIPSIMOH U TUIOCKOCTBIO, YTOJI MEKIY
[UIOCKOCTSIMU, PACCTOSIHAE OT TOYKH JI0
[UIOCKOCTH, PACCTOSTHHE MEXKIY MPSIMBIMH,
PacCTOSIHHE MEXIY ITIOCKOCTSIMH; YMEHHUE
WCTIOJIb30BATh TPH PEIICHUH 33124
N3ydeHHBIE (PAKTHI H TEOPEMBI
[IAHUMETPUH; YMEHHE OLIEHUBATh pa3Mephbl
00BEKTOB OKPY)KAIOIIETO MUPA;

- YMETh ONEPUPOBATH MOHATUSAMU:
MHOTOTpaHHHK, CEYeHUE MHOTOI'PaHHUKA,
KyO, Mapajuiesienumnes, npusmMa, mupamuaa,
¢burypa v moBepXHOCTb BpaILlEHUs, [IIIUHIP,
KOHYC, mmap, chepa, ceueHus: GUrypbl
BpallleHUs, TUIOCKOCTb, Kacaromascs chepsl,
[WIMH]IPA, KOHYCA, TUIOIIA/(b TOBEPXHOCTH
[UPAMUJIBL, IPU3MBI, KOHYCA, [IIIKHIPA,
riomaas chepsl, 00beM Kyoa,
MPsIMOYTOJIBHOTO Tapasuieienuiea,
MUPAMHUJIBL, IPU3MBIL, IMIMH]IPA, KOHYCA,
[1apa; yMeHue n300paxarb MHOTOTPaHHUKU
1 TIOBEPXHOCTH BPAIIEHUS, X CEUCHUS OT
PYKH, C TOMOIIbIO YePTEKHBIX
MHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB;
YMEHHUE pacro3HaBaTh CHUMMETPUIO B
IPOCTPAHCTBE; YMEHHE PACIIO3HABATh
MPaBIJIbHBIE MHOTOTPaHHUKH;

- YMETh ONIEpPUPOBATh MOHATUIMU: ABUKEHHE
B IIPOCTPAHCTBE, 110100HbIE (QUTYPHI B
[IPOCTPAHCTBE; UCIOJIb30BaTh OTHOIIEHUE
rI0Iaiel MOBEpXHOCTEH U 00HEMOB
MoIOOHBIX (PUTYp NIPU PELIeHNUH 337134,

- YMETh BBIYUCIATH T€OMETPUIECKHE




BEJIMYMHBI (JUIMHA, YrOJl, IUIOIa/lb, 00bEM,
[J10111a/1b IOBEPXHOCTH ), UCTIOJNIb3YS
M3y4eHHBIE (POPMYIIBI U METOBI;

- YMETh ONIEPUPOBATH MOHATHIMU:
NPSAMOYTOJIbHAsI CUCTEMa KOOPIMHAT,
KOOPAWHATHI TOUKH, BEKTOP, KOOPAMHATHI
BEKTOpPA, CKAJSIPHOE IIPOU3BEICHUE, YTOJI
MEX]Ty BEKTOpPAMH, CyMMa BEKTOPOB,
POM3BEACHNE BEKTOPA HA YUCIIO; HAXOAUTh
C TIOMOIIBIO H3YYEHHBIX (hopmMyIt
KOOpJMHATBI CEPEUHBI OTPE3Ka, PaCCTOSHUE
MEXTy IBYMSI TOUKAMH;

-yMeTb BBIOMPATh TOAXOIAIINNA U3yICHHBIN
METO/1 JUIs PEeLeHUs 3a7auu, paclio3HaBaTh
MaTeMaTH4ecKne (aKThl 1 MaTeMaTHIECKHe
MOJICJIN B TIPUPOIHBIX M OOIIIECTBEHHBIX
SIBIICHHSIX, B HICKYCCTBE; YMEHHE MTPUBOUTH
PUMEPHI MATEMATHYECKIX OTKPBITHIH
[POCCUICKON U MUPOBOW MAaTeMAaTHYECKOU
HayKH.

-YMETb OTIEPHPOBATH TIOHSATHSIMH:
OIpesieieHne, akCuoMa, Teopema,
CJIEZICTBHE, CBOMCTBO, MPU3HAK,
T0Ka3aTeabCTBO, PABHOCUIIbHBIE
bopMyTHpOBKHY; yMeHUE (HOPMYITUPOBATH
00paTHOE M TIPOTHUBOTIOJIOKHOE
YTBEp>KJICHHUE, IPUBOANUTH IPUMEPHI U
KOHTPIIPUMEPBI, UCIIOJIb30BAaTh METOL
MaTeMaTU4eCKON MHIYKIUH; IPOBOAUTH
TTOKa3aTeIbHbIE PACCYXKAECHUS IPU PEIICHUN
3aj1ay, OLICHUBATh JIOTHYECKYIO
PaBUIBHOCTb PACCyKACHUM;

- YMETh ONIepUPOBATh MOHATUIMU:
MHOYKECTBO, I10IMHOKECTBO, OTlepalluy HaJl
MHOKECTBAMU; YMEHHE UCI0JIb30BaTh
TEOPETUKO-MHOKECTBEHHBIH armapar Jyis
ONMCAaHMsI pealibHbIX MPOLIECCOB U SABJICHUMN
[pU PELICHNH 33/1a4, B TOM YHCIIE U3 APYTHX
y4eOHBIX MPEAMETOB;

- YMETh ONIEpPUPOBATH MOHATHIMU: Tpad,
CBSI3HBIN Ipad, 1epeBo, UK, Tpad Ha
[UIOCKOCTH; YMEHHUE 33/1aBaTh U ONUCHIBATh
rpadbl pa3IUYHBIME CIIOCO0AMU;
MCIIOJIb30BATh Tpadbl P PEIICHUH 3a1a4;

- yMeTh CBOOOTHO OTIEPUPOBATH MOHATUAMHU:
COUYETaHue, IepecTaHOBKa, YUCIIO
COUYETAHUH, YUCIIO EPECTAHOBOK; OMHOM




HproTOHA; yMeHuE NIPUMEHATh
KOMOWHATOPHBIE (DAKTHI U PACCYKICHUS IS
pelieHus 3a1ay;

-YMETh ONEPUPOBATH OHATUSIMU:
HaTypaJIbHOE YNCJIO0, 1IEJI0€ YUCII0, OCTATOK
110 MOJYJIIO, PAallMOHAJILHOE YHCJIO,

M PPALMOHAIILHOE YK CII0, MHOYKECTBA
HaTypaJIbHBIX, 1I€JIbIX, PALIMOHAJIbHBIX,
IEICTBUTENBHBIX YHCET; YMEHUE
MCII0JIb30BaTh IPU3HAKH JE€TUMOCTH,
HAaUMEHBIINNA 00U 1eIUTENb U
HauMeHblIee o0liee KpaTHOE, arOpPUTM
EBKIINa TP pelIeHnH 3a/1a4; 3HAKOMCTBO C
[PAa3TUYHBIMU TIO3UIIMOHHBIMU CUCTEMaMHU
CUMCIICHUS;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATHUSAMMU:
CTEMeHb C LIEJbIM TI0Ka3aTelleM, KOPEHb
HaTypaJbHOM CTENEHH, CTENIEHb C
paloHaIbHBIM MIOKa3aTeNIeM, CTENEeHb C
IeICTBUTENBHBIM (BELIECTBEHHbBIM )
rokasaresem, Jorapudm yucia, CHHYC,
KOCHHYC U TAHI'€HC ITPOM3BOJILHOIO YHCIIA;
- YMETh ONIEPUPOBATH MOHATHAMU:
TOKIECTBO, TOXKAECTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO,
cHCTEeMa YpaBHEHUI U HEPaBEHCTB,
PaBHOCWJIBHOCTb YPaBHEHU, HEPABEHCTB U
CHCTEM, palliOHAJIbHbIE, UPPALIUOHAIIbHBIE,
[0Ka3aTeIbHbIE, CTEIICHHBIE,
orapupmMuUecKue, TPUroHOMETpUYECKHe
YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI;
YMEHUE pelliaTh ypaBHEHUs], HEPABEHCTBA U
CHCTEMBI C IIOMOUIbIO Pa3IMYHBIX IPUEMOB;
pelaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI
C MMapaMeTpoM; IPUMEHSTh YpaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI IS PEIICHUs
MaTeMaTUYeCKUX 3ajay 1 3a/1a4 U3
pa3InYHbIX 001acTell HAyKU U peanbHOM
PKU3HY,

-yMeTb CBOOO/IHO ONEPUPOBATh MOHATHUSAMMU:
rpaduk pyHKUINHU, 0OpaTHas QyHKINA,
KOMIO3ULUS QYHKIUH, TUHEHHas QyHKINS,
KBaJpaTHUHas QYHKIUS, CTEIICHHAs
(YHKIUS C LENbIM MToKa3aTeneM,
TpUTrOHOMETpHUYeCcKHe (QYHKIINU, OOpaTHBIE
TPUTOHOMETpUYECKHEe (QYHKIINH,
nokaszaTeibHas U JjorapudmMuieckas




(GyHKIIUY; YMEHHE CTPOUTH I'paduKu
(byHKIUI, BEITOJIHATH peoOpa3oBaHMs
rpaduKoB QYHKIHI;

YMEHUE HCII0JIb30BATh rpauku QyHKIHI
TUIs1 U3YYSHHSI IPOLIECCOB U 3aBHCUMOCTEH
NpY PELUICHUN 33/1a4 U3 IPYTUX y4eOHBIX
MPEIMETOB M U3 PEATbHOM KU3HH; BRIPAKATD
dbopmyrnamMu 3aBUCUMOCTH MEKIY
BEIIMYMHAMU;

YMEHHUE CBOOOHO ONEPUPOBATH MOHITHUSMU:
YEeTHOCTH (DYHKIIUH, TIEPUOJHIHOCTh
(GyHKIMH, OTPAaHUYEHHOCTb (PYHKIUHY,
MOHOTOHHOCTH (DYHKIIMH, SKCTPEMYM
(GyHKIMH, HauOOoJbIlIee U HAMEHbIIEe
3HaYeHHs (HYHKIIMU HA TPOMEKYTKE; YMEHUE
MIPOBOJIUTH UCCIIEI0BaHUE (DYHKIINU;
YMEHHUE HCII0JIb30BaTh CBOMCTBA U rpaduku
GyHKUMHA [T perieHus] ypaBHeHUH,
HEPaBEHCTB M 33J1a4 C MapaMeTpaMHu;
n300pakaTh Ha KOOPIMHATHOM TUTOCKOCTH
MHOYECTBA PEIICHUN YpaBHEHUH,
HEPaBEHCTB U UX CHCTEM;

-yMeTb CBOOO/IHO ONEPUPOBATh NOHATUAMMU:
10CJIE0BATEIbHOCTb, apu(pMeTHUECKas]
porpeccus, reoMeTpudeckas mporpeccus,
0CCKOHEYHO YOBIBAOIIAs TEOMETPUUYECKAS
porpeccus; yMeHue 3aJaBaThb
[10CJIEI0BATEIbHOCTH, B TOM YHUCIIE C
[IOMOILIBIO PEKYPPEHTHBIX (popMyII;

- YMETh ONIePUPOBATH MOHATHAMU:
HENPEPbIBHOCTh (DYHKIIMH, ACUMIITOTHI
rpaduka QyHKIHMM, TIEpBas U BTOpas
POM3BOIHAS (QYHKIIMH, TEOMETPUUECKUI U
(U3UYECKUI CMBICIT IPOU3BOTHOM,
nepBooOpa3Hasi, ONpeeNICHHbIN HHTEerpa;
YMEHUE HaXOUTh aCUMITOTHI rpaduka
(YHKIIMYM; YMEHHUE BBIUUCIIATh IPOU3BOHbIE
CYMMBI, IPOU3BE/ICHUS, YACTHOTO U
KOMIO3ULUH (PYHKIIMHA, HAXOIUTh
ypaBHEHME KacaTeIbHON K rpaduky
byHKIHH;

YMEHHUE MCII0JIb30BaTh MPOU3BOIHYIO JUIS
pccrieIoBaHus (DYHKIMM, A1 HAXOXKACHUS
HAMTYYILIero perieHus B IPUKIAJHBIX, B TOM
q1CIIe COLMATbHO-3KOHOMUYECKUX U
du3nueckux 3agadax, s OnpeesIeHus

CKOPOCTH U YCKOPCHHSA, HAXOAUTD IIJIOIIaaN




1 00beMBI (PUTYp C TOMOIIBIO HHTETPAa;
MPUBOIUTH IIPUMEPH MATEMATUYECKOTO
MOJICIIUPOBAHUS C IOMOIIBIO

G depeHInaTbHBIX YpaBHEHUI;

- YMETh ONEPUPOBATH MOHATUSIMHU:
KOMILUIEKCHOE YHCII0, COTIPSHKEHHBIC
KOMIUIEKCHBIC YMCIIa, MOAYJIb U apTyMEHT
KOMILJICKCHOTO YHCIIa, hopMa 3arucu
KOMIUIEKCHBIX YUCeN (TeoMeTpruIecKas,
TPUTOHOMETpHUUECKas U anredpanyeckas);
YMETh MPOU3BOJAUTH apHUPMETHUCCKUE
ICHCTBUS C KOMIUIEKCHBIMH YU CIIAMU;
MTPUBOIUTH IIPUMEPHI UCTIOTH30BAHUS
KOMIUIEKCHBIX YHCETT;

- yMeTh CBOOOTHO OTIEPHPOBATH TTOHATHIMU:
cpeaHee apupMeTHIECKOe, MeTnaHa,
HarOoJIbIIIee M HANMEHBIIIee 3HAYCHUS,
pa3max, TUCTIepPCHsl, CTAaHIAPTHOE
OTKJIOHEHUE JUTSI OTIMCAHHSI YUCIIOBBIX
TAHHBIX; yMEHHE UCCIIE0BATh
CTaTUCTHYECKUE TAHHBIE, B TOM YHCIIE C
PUMEHEHHEM TpapHUECKIX METOIOB U
PIIEKTPOHHBIX CPEJNICTB; rpaduIecKu
MCCIICIOBATh COBMECTHBIC HAOIFOICHUS C
MOMOIIIBIO THarpaMM pacCceuBaHUs U
IIMHEITHOM perpeccuu;

- YMETh HaXOJUTh BEPOSTHOCTU COOBITHH C
MCII0JIb30BaHUEM I'PpahUIECKUX METOIOB;
PUMEHSTH VIS PEUICHUS 331249 OPMYJIbI
CJIOKCHUSI 1 YMHOXKEHUS BEPOSITHOCTEH,
(opMyITy MOJHOM BEpOATHOCTH, (hOPMYITY
bepHyin, koMOMHaTOpHBIC (DAaKTHI U
(OpMYIIbI; OIIECHUBATH BEPOSITHOCTH
peabHBIX COOBITUH; YMEHUE OTIEPUPOBATH
MOHATUSIMU: CTydaiiHasi BeIMYMHA,
pacripe/ieliecHue BEpOSITHOCTEH,
MaTEeMaTHUYECKOE OKUIAHUE, TUCTICPCUS U
CTaH/JapTHOE OTKJIOHEHHE CITyJaitHOM
BEIIMYMHBI, PYHKIIMU pacTIpeeIICHHs 1
MIOTHOCTH PAaBHOMEPHOTO, TIOKAa3aTEeIbHOTO
1 HOPMAJIBHOTO pacIpeie]ICHH; yMEHHE
MCII0JIb30BaTh CBOMCTBA U3YYEHHBIX
pactpeneneHuil A perieHus 3a/1ay;
3HAKOMCTBO C MIOHSATUSMU: 3aKOH OOJBIINX
YICEeI, METO bl BLIOOPOYHBIX UCCIIECIOBAHMI;
YMEHHE MIPUBOIUTH IPUMEPHI TPOSBICHUS

3aKOHa OOJIBIINX YUCEI B IMPpUPOAHBIX U




0O0IICCTBCHHEIX SIBJICHUIX;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHAMHU:
TOYKa, MpsiMasi, IIIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKAN yroJ, IBYIPaHHbIN
YTOJI, TPEXTPaHHbIN YroJl, IepeceKaronnecs,
napajieNIbHbIe U CKPEIIUBAIOLINECS IPSIMBIE,
MapajIeIbHOCTD U MEPIIEHAUKYISIPHOCTD
[IPSAMBIX U IIJIOCKOCTEH, YTOJI MEXKILY
MPSMBIMH, YTOJI MEXTy IPSIMOH 1
[UIOCKOCTBIO, YTOJI MEX]Ty TUIOCKOCTSIMHU;
YMEHHUE HCII0JIb30BATh MIPH PELICHUH 33734
WN3y4eHHBIE (PAKTHI U TEOPEMBI
TUTAHUMETPUH; YMEHUE OLIEHUBATH Pa3Mephl
00BEKTOB B OKPYXXAIOIIEM MHpE; YMEHHE
OTIEpUPOBATH TOHATHSIMH: MHOTOTPaHHHK,
CeueHHe MHOTOTPAHHUKA, TPABIIbHBIN
MHOTOTpaHHHK, TPH3Ma, THpamMua, purypa
1 TIOBEPXHOCTH BpAIllEHUS, IIINHAP, KOHYC,
map, cepa, pazBepTka MOBEPXHOCTH,
CeueHsI KOHyca ¥ IWIHHIPA, TapajuIeIbHbIE
OCH WJIM OCHOBAHHUIO, CCUYCHHE 111apa,
[UIOCKOCTD, Kacaromasics cepsl, MINHAPA,
KOHYCa; YMEHHE CTPOUTH CCUCHUE
MHOTOIPaHHUKA, U300pakaTh
MHOTOTPaHHHUKH, (PUTYPHI U TIOBEPXHOCTH
BPAIICHUS, UX CEYCHUS, B TOM YHCIIE C
[IOMOIIBIO ATEKTPOHHBIX CPE/ICTB; YMEHHE
PUMEHSATH CBOMCTBA F€OMETPUIECKUX
duryp, caMocTosTeIFHO (GOPMYITHPOBATH
OTIpeIeNICHNs] M3Y4aeMbIX (UTYp, BBIIBUTaTh
THIIOTE3bI O CBOWCTBAX M MPU3HAKAX
reoMeTpUIecKuX Uryp, 000CHOBBIBATH WIH
OIIPOBEPraTh UX; yMEHUE IIPOBOIUTD
K1accuuKauio GUryp 1o pa3IudHbIM
NpU3HaKaM, BBITIOJIHATH HEOOXOUMBbIE
TOTIOJTHUTEIILHBIE IOCTPOCHMUS;

-yMeTh CBOOOTHO ONIEPUPOBATH MOHATHIMU:
ruiomaab Gurypsl, 0obem GUrypsl,
BEJIMYMHA yIJIa, PACCTOSHUE OT TOUYKH JI0
[UIOCKOCTH, PACCTOSIHUE MEXKIY MPSIMBIMH,
pacCTOsIHUE MEXKIY MI0CKOCTSIMHU, TUIONIAb
cdepsl, IIIOIIAb MOBEPXHOCTH MTUPAMHU/IBI,
PU3MbI, KOHYCa, HWIMHIPA, 00beM Ky0a,
PSMOYTOJIBHOTO Mapajulesenumnesna,
MUpPaMU/Ibl, TPU3MBI, HWIMH/PA, KOHYCA,
[1apa; yMEHUE HaXOUTh OTHOILIEHHE
00BeMOB IOJOOHBIX QUTYD;




- YMeTh CBOOOTHO ONIEPUPOBATH MOHATHAMHU:
NBIDKEHUE, MTapaJlIeNIbHbINA EPEHOC,
CUMMETPHsI Ha TUNIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, IPeoOpazoBaHue Mo 00us,
no100HbIe (GUTYPHI; YMEHHE PACcIIO3HABATh
paBHbBIE U IOJIOOHBIE (PUTYPBI, B TOM YHCIIC B
NPUPOJIE, UCKYCCTBE, ApPXUTEKTYpE; yMEHHE
MCII0JIb30BATh T€OMETPUIECKUE OTHOIICHHUS,
HAXOJIUTh T€OMETPUIECKUE BEITNIHHEI
(MHA, yrou, TIoaak, 00beM) MpH
[peIIeHUH 3324 U3 APYTUX YIeOHBIX
MPEIMETOB M U3 PEaTbHOM KU3HU;

- yMeTh CBOOOTHO OTIEPHPOBATH TTOHATHIMU:
MPSIMOYTOJIbHASI CUCTEMa KOOPIMHAT,
BEKTOP, KOOPJMHATHI TOYKH, KOOPAMHATHI
BEKTOpa, CyMMa BEKTOPOB, TPOU3BEACHUE
BEKTOpa Ha YHCJIO, Pa3JI0KEHHUE BEKTOPA IO
0a3ncy, CKaIsIPHOE MMPOU3BEICHHE,
BEKTOPHOE TIPOM3BEICHUE, YTOI MEKIY
BEKTOPAaMH;, YMEHHUE HCITOJIb30BAThH
BEKTOPHBIN M KOOPJAUHATHBIN METO JJIs
pelLIeHNs FeOMETPUYECKUX 3aa4 U 3a/1a4
NPYrux y4eOHBIX MPEAMETOB; ONEPUPOBAThH
MOHATUSIMU: MaTpula 2x2 u 3x3,
OTpe/IeIUTENb MAaTPULIBl, TEOMETPUYECKUN
CMBICIT OTIPEAETUTENS;

- YMETh MOJEIUPOBATh PEATIbHBIE CUTYAI[UH
Ha sI3bIKE MAaTEMaTHKH; COCTABIIATD
BBIPA)KCHUS, ypaBHEHMsI, HEPABEHCTBA U MX
CHCTEMBI 110 YCIOBUIO 33JjauH, UCCIIEJ0BATh
[IOCTPOEHHBIE MOJIENIN C MCIIOJIb30BAaHUEM
armapara anreOpbl, MHTEPIPETUPOBATh
[OJIy4EHHBIH Pe3ysbTaT; CTPOUTh
MaTeMaTUYECKUE MOJIEIH C HIOMOILBIO
reOMEeTPUYECKUX MOHITUN U BETUYHH,
pelaTh CBSI3aHHbIE C HUMU MPAKTHYECKUE
3a]auil; COCTABIIATh BEPOSITHOCTHYIO MOJIEJb
U UHTEPIPETUPOBATH MOJTyYEHHBIH
pe3yibTaT; pelaTh NPUKIaIHbIE 331241
CpeACcTBaMU MaTeMaTHUECKOTO aHAJIN3a, B
TOM YHCJIE COILIMATbHO-?KOHOMUYECKOTO U
(U3MUEeCKOro Xapakrepa;

- YMEHHUE BBIOMPATh MOAXOSIINI METOT ATt
peleHus 3a/1a4i; TOHUMaHue 3HaYUMOCTH
MaTeMaTHUKU B U3y4E€HUH NPUPOJIHBIX U
00I11eCTBEHHBIX MTPOIIECCOB U SBJICHUM;
YMEHHUE paclio3HaBaTh MPOSBICHUE 3aKOHOB




MAaTEMaTUKU B UCKYCCTBE, YMEHUE
[IPUBOJUTH IIPUMEPBI MATEMATUYECKUX
OTKPBITUIM POCCUMCKON U MUPOBOU
MaTE€MaTHUYECKOU HayKU

OK 02 Hcnonb3oBarh
COBpEMEHHBIE CPEJICTBA
MOVCKa, aHAJIN3a U
MHTEPIPETAIIN
MHGOpMAIINH, U
MH(pOpPMAIIMOHHEIE
TEXHOJIOTUH IS
BEITIOTHEHUS 32,144
pohecCuoHaATBHOM
NesaTeNbHOCTH

B 001acTy IEHHOCTH HAYYHOTO
[MO3HAHMS:

-C()OpPMUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
[YPOBHIO Pa3BUTHS HAYKH H
0OLIECTBEHHOMN MPAKTUKH,
OCHOBAHHOTO Ha JINAJIOTe KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B TMOJIUKYJIETYPHOM
MUpE;

- COBEPLICHCTBOBAHUE SI3bIKOBOM U
YUTATEeIBCKON KYIbTYPHI KaK
CpPEACTBA B3aUMOJECHCTBUS MEKTY
UTIOJTEMU ¥ TIO3HAHUS MUPA;

- OCO3HAHMUE [ICHHOCTH Hay4YHOU
NesITeTbHOCTH, TOTOBHOCTh
OCYILIECTBIISITH TPOEKTHYIO U
1ICCIIEIOBATENIbCKYIO AESITETbHOCTD
MHIUBUAYaJIbHO U B TPYIIIIE.
OBnajzieHnue yHUBEPCAIbHBIMU
y4eOHBIMH 1T03HABATEIHHBIMU
eV CTBUSIMU:

B) paboTa ¢ nHpOpMaITUEHi:

- BJIaJICTh HABBIKAMHU IOJTy4EHUS
MHGOpPMAaIIUU U3 UCTOYHHKOB
[PA3HBIX TUIIOB, CAMOCTOSITEIHHO
OCYILIECTBIISITH IOUCK, aHAJIN3,
CUCTEMAaTU3AIHIO U
MHTEPIPETALNIO HHPOPMAIIHH
[Pa3TTMYHBIX BUJIOB U (popm
MpeCTaBICHNUS;

- CO3/1aBaTh TEKCTHI B PA3IMUHBIX
(hopmarax ¢ yueToM Ha3HAuUCHUS
MHGOPMAIIUHU U 1IeTIEBOM
ayTUTOPUH, BBIOUpAs
ONTUMATBHYIO HOpMY
MPEICTaBICHUS U BU3YyalIU3allHH;
- OLICHMBATh JIOCTOBEPHOCTH,
IMErMTUMHOCTH UH(OPMAIIHH, e
COOTBETCTBHUE MPABOBBIM U
MOPaTbHO-3TUYECKUM HOPMaM;

- HCIIOJIh30BaTh CPEICTBA

- YMETh ONIEPUPOBATH MOHATHIMU:
panroHanbHas (yHKIKS, TOKa3aTeIbHas
byHKIMS, cTeneHHast QyHKIuS,
morapudmuaeckas GyHKIHs,
TpUTOHOMETpHUYECKHe (HYHKINHU, OOpaTHBIE
(GyHKIUY; YMEHHE CTPOUTH I'paduKu
M3y4CHHBIX (YHKIUH, UCIIOJIE30BAThH
rpaduKy Npy U3y4EeHUH MPOIECCOB U
3aBHCHMOCTEH, ITPH PEIICHNH 33/1a4 U3
NpYruX y4eOHBIX MPEJMETOB M 3aj1a4 U3
[peaTbHOM KU3HM; BEIPAXKATh POPMYyTIaMH
3aBHCHMOCTH MEKIY BEJTMUNHAMH;

- YMETh OTIEPUPOBATH MOHATHIMU:
TOXKIIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHne, ypaBHEHNE, HEPABEHCTBO,
CHUCTEMa YPAaBHEHUH U HEPABEHCTB,
PaBHOCHIILHOCTh YpaBHEHHH, HEPABEHCTB U
CHCTEM, palliOHAJIbHbIE, UPPALlUOHANIbHBIE,
0Ka3aTeJIbHbIC, CTETIEHHBIE,
orapupmMuUecKue, TPUrOHOMETPUIECKHE
YpaBHEHHMs, HEPABEHCTBA U CUCTEMBI; YMETh
pelaTh ypaBHEHUs, HEPAaBEHCTBA U CUCTEMBbI
C MOMOIIBIO PA3JIMUYHBIX IPUEMOB; peIlIaTh
YPaBHEHMsI, HEPABEHCTBA U CUCTEMBI C
napaMeTpoM; IPUMEHATh YPaBHEHHUS,
HEPaBEHCTBA, UX CUCTEMBI JUIsl PELICHUs
MaTeMaTUYeCKUX 3aja4 1 3a/a4 U3
pasIn4YHbIX 00IaCTel HAyKH U pealbHOM
PKU3HU;

- yMeTh CBOOOJHO ONIEPUPOBATH MOHATUAMHU:
NIBIDKEHUE, MTapajlIeNIbHbINA MEpeHoc,
CUMMETpPHsI Ha TNIOCKOCTH U B IPOCTPAHCTBE,
[HOBOPOT, IpeoOpa3oBaHue 1oa0ous,
0JI00HBIE (GUTYPBI; YMETh Paclio3HaBaTh
paBHbIE U OJIOOHBIE (PUTYPBI, B TOM YHCIIE B
PUPOJIE, UCKYCCTBE, ApXUTEKTYpE; YMETh
MCII0JIb30BAaTh T€OMETPUYECKHE OTHOLLICHHUS,
HaXOJIUTh NT€OMETPUYECKHE BEIIUYHHBI
(muHA, Yroul, TUIOIIA s, 00BEM) MIPH
peLIeHNH 3a]]a4 U3 APYTUX YUeOHBIX
PEMETOB U U3 PEaTbHOM KUZHU




MH(GOPMAIIMOHHBIX U
KOMMYHUKAITHOHHBIX TEXHOJIOTHI
B PEILICHUH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX
OpraHM3alMOHHBIX 33144 C
coOmoIecHeM TpeOOBaHUI
BPTOHOMHKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHEI,
[pecypcocOepexeHusi, IPaBOBLIX U
PTHYECKUX HOPM, HOPM
MH(POPMAITMOHHON 0€3011aCHOCTH;
- BJIQJICTh HABBIKAMHU
[pacTIO3HaBaHUS U 3aIIUTHI
HbopMaLuy, THPOPMAITMOHHOM
0€301MaCHOCTH JIMYHOCTH

OK 03 [1nanupoBaTh 1
[peaTn30BBIBATH
coOCTBEHHOE
podeccuoHaibHOE U
ITMTYHOCTHOE Pa3BHUTHE,
[TpeATPUHIMATEIECKYIO
e TEbHOCTD B
pohecCHoHATBHOM
cdepe, UCTI0JIb30BaTh
3HAHUS 110 (PUHAHCOBOM
rPaMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CUTYaIHsIX

B oGnactu nyxoBHO-
HPABCTBEHHOT'O BOCTTUTAHHMS:

-- COPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS,
PTUYECKOTO ITOBEICHHUS,

- CIOCOOHOCTH OIIEHUBATh
CUTYaIMIO U TPUHUMATh
OCO3HAHHBIE PeIlIeHNUs,
OPUEHTHUPYSICh HA MOPAJILHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;
- 0CO3HAHUE JIMYHOTO BKJIAJA B
[HOCTPOCHHE YCTOMUNBOTO
OyayLiero;

- OTBETCTBEHHOE OTHOIICHHUE K
CBOUM POJUTEIISM U (WJIH) JPYTUM
YIeHaM CEMbH, CO3JJaHUI0 CEMbH
HA OCHOBE OCO3HAHHOTO MPUHSITHS
[IEHHOCTEN ceEMEeHOM KU3HU B
COOTBETCTBUU C TPAAULIUIMU
HaposoB Poccuu;

OBnajieHne yHUBEPCAIbHBIMU
PETYISATUBHBIMU JCHCTBUSIMHU:

Q) cCaMOOpTraHU3aIIHs:

- CAMOCTOSITETILHO OCYILIECTBIISTh
MMO3HABATENBHYIO I€ATEIbHOCTb,
BELISIBIISITH MPOOJIEMBI, CTABUThH U
(hopMynupoBaTh COOCTBEHHBIE
3amauu B 00pa3oBaTeIbHON
NEesITeNNbHOCTH U KU3HEHHBIX
CUTYaIusX;

- CAMOCTOSITETTFHO COCTABIIATh
[J1aH pEIIeHHsI TPOOIEMBI C

- YMETh ONEPUPOBATH MOHATUSIMHU:

parrioHa bHBIC, HpPAIIMOHAIBHEIE,
MMOKa3areIbHbIC, CTCIICHHBIC,
morapuMuIecKre, TPUTOHOMETPUICCKUE
YpaBHEHUS U HEPABCHCTBA, UX CHCTEMBI,

- YMETh OIEPUPOBATH MMOHATHAMHU:
MHOTOT'PaHHHK, CEYeHUE MHOTOTPAHHUKA,
KyO, apajuIeNenuIie], pu3Ma, TupaMu/Ia,
¢durypa v MOBEpXHOCTh BPAILCHHS, IIMITUH/ID,
KOHYC, mmap, chepa, ceueHust GUrypol
BpAIEHHsI, TUIOCKOCTh, KaCaIOMIasicsi CPephl,
[WINHPA, KOHYCA, TUIOIIA b [IOBEPXHOCTH
MUpPaMUJIbI, TPU3MBI, KOHYCA, IWIHHIPA,
riomaas chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MapaJuIeyeuIIe/ia,
MUPaMUJIbl, TPU3MBIL, IWIKHIPA, KOHYCa,
1apa; yMeHue u300pakaTh MHOTOTPaHHHKH
U TIOBEPXHOCTH BPAILICHHS, UX CCUCHHS OT
PYKH, C TIOMOIIBIO YEPTEIKHBIX
WHCTPYMEHTOB U JICKTPOHHBIX CPEJICTB;
YMETh pacro3HaBaTh CUMMETPHIO B
[POCTPAHCTBE; yMETh PAcIO3HABATh
MPaBIJIbHbIE MHOTOTPaHHUKH;

- YMETh ONEePUPOBATH MOHATUSIMHU:
MPsIMOYTOJIbHAS CUCTEMa KOOPAMHAT,
KOOPIMHATHI TOYKH, BEKTOP, KOOPAHMHATHI
BEKTOPA, CKaJSPHOE TIPOU3BEICHUE, YTOJ
MEX Ty BEKTOpaMHU, CyMMa BEKTOPOB,
MPOM3BE/ICHNE BEKTOPA HA YHUCIIO; HAXOIHUTh
C TIOMOIIBIO U3yYEHHBIX (PopMyT
KOOPJIMHATHI CEpENHBI OTPE3Ka, PACCTOSHUE
MEXITy IBYMSI TOUKAMHU




[Y4€TOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U
[PEIITOYTECHUI;

- 1aBaTh OIICHKY HOBBIM
CUTYaIUsIM;

CII0COOCTBOBATH (POPMHUPOBAHUIO U
MIPOSIBIICHUIO IIIMPOKOU IPYAULIUN B
[pa3HBIX 00JACTSIX 3HAHUH,
MIOCTOSIHHO ITOBBIIIATH CBOU
00pa30BaTENIbHBIN U KyJIbTYPHbIN
YPOBEHb;

0) CAMOKOHTPOJIb!

MICITI0JTE30BaTh MIPUEMBI pediiekcun
VTS OIIEHKU CUTYAIlNH, BBIOOpa
BEPHOTO PEIICHHUS,

- YMETh OIICHUBATh PUCKH H
CBOEBPEMEHHO MPUHUMATh
[PEIICHHUS 110 WX CHIDKCHUIO,

B) SMOIIMOHATbHBIN HHTEJUICKT,
MPEITOIAr At
c(hOopMUPOBAHHOCTD:

BHYTPEHHEN MOTHBAIIUH,
BKJIFOUAIOIIEH CTPEMIICHUE K
TOCTHYKEHUIO 1IEJIU U yCIeXy,
ONTUMM3M, UHUIIUATUBHOCTb,
[yMEHHE JIeHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

- SMIIaTUH, BKIIOYAIOIIEH
CIIOCOOHOCTH OHUMATh
BMOIIMOHAIBHOE COCTOSIHHUE
NPYTUX, YYUTHIBATh €r0 MpU
OCYILIECTBICHUN KOMMYHHUKAIUH,
CIIOCOOHOCTH K COUYBCTBHIO U
COTEepEeKUBAHHUIO;

- COI[MAIbHBIX HABHIKOB,
BKJIFOYAIOIINX CIOCOOHOCTH
BLICTPAaNUBaTh OTHOIIIECHUS C
NPYTUMHU JTIOABMU, 3200 THTHCS,
MPOSBISATH HHTEPEC U pa3peliarh
KOH(JIUKTHI

OK 04 D¢ dextnBHO
B3alMO/IEHCTBOBATH U
paboTaTh B KOJUIEKTUBE
1 KOMaHJIe

COTOBHOCTb K CAMOPAa3BUTHIO,
CaMOCTOSTEIILHOCTH U
CaMOOIIPEIETIEHUIO;

-OBIIaJICHHE HaBbIKaMU y4eOHO-

M CCIIEI0BATENBCKOM, IIPOEKTHON U
COIMAJILHOM JIeATSIILHOCTH,
OBiajieHue YHUBEPCAIbHBIMU

- YMETb OIIEPUPOBATH MOHATUAMM:
CJIy4aifHbII OIBIT M cIydaiiHOe COOBITHE,
BEPOSATHOCTH CIYy4aifHOTO COOBITHS; YMETh
BBIYUCIIATH BEPOATHOCTD C UCIOJIB30BAHUEM
rpauyecKux METOJIOB; IPUMEHSTh
(OpMyIIBI CTIOKEHHUS U YMHOXKEHHS
BEPOSATHOCTEH, KOMOMHATOPHBIE (haKTHI U




KOMMYHHKATHBHBIMH JICHCTBUSMHU:
0) COBMECTHas ACATCIBHOCTD:

- IOHUMATh W UCIIOJIb30BATh
[MPEUMYIIECTBA KOMAHIHOU U
MHIUBUIYIEHON paboTHI;

- IPUHUMATh LIEJIM COBMECTHOU
NeSITeIbHOCTH, OPraHU30BBIBATH U
KOOPIMHUPOBATH ICHCTBUS TI0 €€
TOCTHUKEHHUIO: COCTaBJIATh IJIaH
NIEMCTBUM, PACIIPEIETATh POJIH C
y9€TOM MHEHHH YYaCTHUKOB
00CYKIaTh pe3ybTaThl
COBMECTHOM pabOThI;

- KOOPJIMHUPOBATH U BBITIOJTHSTH
[paboTy B YCIOBUSAX PEAIbHOTO,
BHPTYATBHOTO H
KOMOMHUPOBAHHOTO
B3aMOJICHCTBHS,

- OCYILIECTBJIATH TIO3UTUBHOE
CTpaTeTHIeCcKOe MMOBEJICHHE B
[PA3TTUYIHBIX CUTYAIUSX, POSBIISTH
TBOPYECTBO M BOOOPaKECHHE, OBITH
MHULMATUBHBIM.

OBnajzieHnue yHUBEPCAIbHBIMU
PETYISATUBHBIMU ACHCTBUSIMHU:

') MpUHSITHE ce0s U IPYTUX JHOJICH:
- IPUHUMATh MOTUBBI U aPTyMEHTHI
NPYTUX JIOJIeH TIpU aHaIH3e
[PE3yJIbTATOB AEATEIHHOCTH;

- PU3HABATh CBOE MPABO U MIPABO
NPYTUX JIIOJIeH Ha OLINOKH;

- pa3BUBaTh CIIOCOOHOCTD
MOHUMATh MUP C MO3UIUH IPYTOTO
yenoBeKa

(bopMyIIbI TP pelIeHUH 331a4; OLIEHUBATh
BEPOSTHOCTH PEANIbHBIX COOBITHH;
3HAKOMCTBO CO CIy4alHbIMU BEJIMYUHAMU;
YMEHUE TIPUBOIUTH IPUMEPHI TPOSIBIICHHS
3aKOHA OOJIBIINX YUCET B IPUPOIHBIX U
0O0IICCTBCHHEIX SIBJICHUIX;

- YMETb CBOOOJIHO ONIEPUPOBATH OHATUSAMMU:
CTENEHb C LIEJIbIM II0Ka3aTesieM, KOPEHb
HAaTypaJbHOM CTEIIEHU, CTEIIEHD C
[PAallMOHAJILHBIM [T0KA3aTEIEeM, CTEIIEHD C
ICIICTBUTENLHBIM (BELIECTBEHHbBIM )
rokasaresem, Jorapudm yucia, CHHYC,
KOCHHYC ¥ TAHT€HC MPOU3BOJILHOTO YKCIIA;
- YMETb CBOOOJIHO ONIEPUPOBATH MOHATUSAMMU:
rpaduk pyHkuuu, odpatHast pyHKUIUSA,
KOMITO3UIUS QYHKIMH, TUHEWHasd QyHKIu,
KBaJpaTHYHAS QYHKIUS, CTETICHHAS
(YHKIUS C IETTBIM TIOKa3aTeleM,
TpUrOHOMETpHUecKre QyHKIMN, 0OpaTHbIE
TPUTOHOMETpHUYECKHE (HYHKIINH,
rokasaresibHas U Jorapudmuueckas
(GYHKIIUN; YMETh CTPOUTH TpaduKu

(G YHKITUH, BBITIOIHATH TIPE0Opa30oBaHUs
rpaduKoB (PyHKITUH;

- YMETh HCIOJIB30BaTh rpaduKu (PyHKITHI
U1 U3YYEeHHMsI POLIECCOB U 3aBUCUMOCTEN
[pU pElICHNH 3aJa4 U3 IPYTUX y4eOHbIX
[PEIMETOB U U3 PEAIbHOM JKU3HU; BHIPAXKATh
dbopMynamMu 3aBUCUMOCTH MEXKIY
BEJIMYUHAMU;

- cBOOOTHO ONIEPUPOBATH MOHATHIMHU:
YETHOCTh (DYHKIIMH, IEPUOTUIHOCTh
GbyHKIMH, OTPAaHUYEHHOCTH (PYHKIUH,
MOHOTOHHOCTh (DYHKIIUHU, IKCTPEMYM
dbyHKIMH, HauOOJbIIIee U HAMEHbIIee
3HaYeHUsS GYHKLIUU HA IPOMEKYTKE; YMETh
[POBOAUTH UCCIIEOBAHUE (PYHKIIUU;

- YMETh HCII0JIb30BaTh CBOMCTBA U Ipa(uKu
(byHKIU UTs pelieHus] ypaBHEHUH,
HEpaBEHCTB M 3aJ]ay C apaMeTpaMu;
n300paXkaTh Ha KOOPIMHATHOM TIIOCKOCTH
MHOYKECTBA PEILECHUI YPaBHEHUH,
HEPaBEHCTB M UX CUCTEM

OK 05 OcymecTBiasaTh
YCTHYIO Y TUCHbMEHHYIO
KOMMYHHKAITUIO Ha
rocy/1apcTBEHHOM

B 001aCTH 3CTETHYECKOTO
BOCITMTAHMS:

- DCTETHYECKOE OTHOIIEHUE K
MUDY, BKITIOYasi 3CTETUKY ObITa,

- YMCTh OIICpUPOBATH NOHATUAMU: CPECAHEC
apI/I(I)MCTI/I‘-ICCKOe, MEIHaHa, HanOOJIbIICE U
HAMMCHLIICC 3HAUCHU S, padMax, TUCIICPCHU,
CTAHAAPTHOC OTKIIOHCHUC YN CJIOBOTO




s13b1Ke Poccuiickoi
denepanuy ¢ yueToM
0COOEHHOCTEH
COIMAJIBHOTO U

HAYYHOT'O ¥ TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPyAa U
0OIIICCTBEHHBIX OTHOIICHUIA;
- CIIOCOOHOCTH BOCIIPHHUMATD

Ha0opa; yMEHUE U3BJICKATh,
MHTEPIPETHPOBATH HHPOPMALHIO,
MPEJICTABICHHYIO B TAOMUIaX, HA
marpaMmax, rpagukax, OTpaxarouryo

KYJIBTYPHOIO [pa3IU4YHBIE BUOBI HCKYCCTBA, CBOMCTBA PEaJIbHBIX IIPOLIECCOB U SIBJICHU;
KOHTCKCTa Tpaaului U TBOPUCCTBO CBOCTO U [IPCACTABJIATH HH(bOpMaI_[I/IIO C IOMOIIBIO
NPYTUX HAPOJIOB, OLYIIATh TaOJIUI] U UArPaMM; UCCIICIOBATh
OMOIMOHAIBHOE BO3ICHCTBHE CTATHCTUYCCKHUE JIAHHBIC, B TOM YHCIIC C
CKYCCTBA; PUMEHEHHEM TpaprUECKIX METOIOB U
- Y6C)KI[CHHOCTI) B BHAYMMOCTHU JIA [QJICKTPOHHBIX CPEACTB,
VIMYHOCTU U O6H_I€CTBa - YMCTb OIICPpUPOBATH INIOHATUAMMA: TOYKA,
OTCYCCTBCHHOTO U MUPOBOI'O [psamMas, IJI0CKOCTb, TPOCTPAHCTBO,
MCKYCCTBA, S THUYCCKUX I[BpraHHBIﬁ YroJji, CKpenBarOmuecs
KYJIbTYPHBIX TPaIULUN U [psIMBLE, ITAPAJUIETIBHOCTD U
HAapOJHOTO TBOPYECTBA; [EPIECHIUKYJIIPHOCTD MPSAMBIX U
- TOTOBHOCTDb K CAMOBBIPAKCHHIO B HHOCKOCTefI, YroJj MCXKAy MpaMbIMUA, YIoOJl
[Pa3HBIX BUJIaX UCKYCCTBA, MEXy MIPSMOM U INIOCKOCTBIO, YTOJI MEXIY
CTPEMIICHUC ITPOABIIATE KAUECTBA  |IINIOCKOCTSAMHU, PACCTOSAHHUE OT TOYKH 110
TBOpquKOﬁ JIMYHOCTH, MMJIOCKOCTH, PAaCCTOAHUEC MCKIY IIPAMBIMH,
OBJ'Ia,Z[eHI/Ie YHUBCPCAJIbHBIMU PaCCTOSAHNEC MEKAY IIIIOCKOCTSAMU,
KOMMYHHUKAaTHBHBIMHA HeﬁCTBHHMHZ - YMETh UCIIOJIB30BAaTh IpHU PCIICHNUHN 3a1a4
a) oOIIeHue: N3y4YCHHBIC (PAKThI M TEOPEMBI
- OCYILIECTBIJIATh KOMMYHHKAIIUU BO [[UIAHUMETPHH;, YMEHUE OIICHUBAThH Pa3Mephl
Bcex cepax KU3HU; 0O0BEKTOB OKPYKAIOIIET0 MHUPa
- pacro3HaBaTh HEBEPOAIbHBIC
cpencTBa oOIICHNUsI, TOHUMATh
BHAYCHHE COIMAILHBIX 3HAKOB,
[pacrio3HaBaTh MPEANOCHUIKH
KOH(JIMKTHBIX CUTYaIlUi U
CMSIT4aTh KOH(JINKTHI,
- Pa3BEPHYTO U JIOTHYHO W3J1araTh
CBOIO TOUKY 3PEHHUSI C
MCITOJIb30BAHUEM SI3BIKOBBIX
CpeicTB
OK 06 IIposBisiTh - OCO3HaHUE 00YUYAIOIIUMUCS - YMETh ONIEPUPOBATH MOHATHIMHU:
rpaXkIaHCKO- [POCCUICKOM TPasKJaHCKOM MPSIMOYTOJIbHASI CUCTEMa KOOPIUHAT,
MATPUOTUICCKYIO WICHTHYHOCTH; KOOP/IMHATHI TOUYKH, BEKTOP, KOOPAMHATHI
MO3UIIHIO, - IleJIeHANPaBIeHHOE Pa3BUTHE BEKTOPA, CKaJSIPHOE TIPOU3BEICHHE, YTOJ
NTEeMOHCTPUPOBATh BHYTPEHHEH MO3HUIINY JTUYHOCTH Ha [MEXY BEKTOpAMH, CyMMa BEKTOPOB,

0CO3HAHHOC ITOBEACHUE
Ha OCHOBE
TpagUIIMOHHBIX
00I1IeUYEIIOBEUECKUX
LICHHOCTEM, B TOM
YHUCIIE C YUETOM
rapMOHHM3aLUU
MCKHAIMOHANBHEIX 1

OCHOBE JTyXOBHO-HPaBCTBEHHBIX
[IEHHOCTEN Hapoa0B Pocculickoit
Denepannu, UICTOPUUECKUX U
HALMOHAJIBHO-KYJIbTYPHBIX
Tpaaunuid, GopMUpPOBaAHHE
CHUCTEMBbI 3HAYUMBIX LIEHHOCTHO-
CMBICIIOBBIX YCTaHOBOK,
QHTUKOPPYILIHOHHOTO

[IPOU3BE/ICHNE BEKTOPA HA YHUCJIO; HAXOAUTh
C MIOMOIIBIO U3YYEHHBIX (POopMYII
KOOpJAMHATHI CEPENHBI OTPE3KA, PACCTOSHUE
MEX]Ty IBYMSI TOUKaMH;

-yMeTb BbIOUPATH MOAXOAIINN N3yUeHHBIN
METOJ1 JUIs PELIEHUS 3a7auH, paclio3HaBaTh
MaTeMaTH4eckue GakThl 1 MaTeMaTHYeCKue
MOJIEJIN B IPUPOIHBIX U OOIIECTBEHHBIX




MEXKPEIIUTHO3HBIX
OTHOIIICHU,
[PUMEHATH CTaHAAPTHI
AQHTUKOPPYILILOHHOTO
[MOBEACHMS

MHUPOBO33PEHHUS, IPABOCO3HAHMS,
PKOJIOTMYECKOU KYJIBTYPBI,
CIIOCOOHOCTH CTaBHUTH LIEH U
CTPOUTD KU3HEHHBIC IJIAHBI;

B gactu rpax1aHCcKoOro
BOCIIUTAHMUS:

- 0CO3HAHUE CBOUX
KOHCTUTYIIMOHHBIX TIPAB U
00s13aHHOCTEH, YBOKEHHE 3aKOHA U
MPaBOTIOPSJIKA;

- IPUHITHE TPATALIUOHHBIX
HaIMOHAJIbHBIX,
0011e4ETIOBEUECKUX
T'YMaHUCTHYECKUX U
IEMOKPATUIECKUX IICHHOCTEH;

- TOTOBHOCTH MIPOTHUBOCTOSITh
MIC0JIOTUHU IKCTPEMU3Ma,
HalMOHATU3Ma, KCeHO(POoOuH,
ITUCKPUMUHAIINH TI0 COITHATBHBIM,
[PEITUTHO3HBIM, PACOBBIM,
HaIIMOHAJTBHBIM TIPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO
e TEIbHOCTh B MHTEpECaX
FpakIaHCKOTO OOITECTBA,
[y4aCTBOBATh B CAMOYIIPABIICHUH B
00111600pa30BaTEIILHON
OpraHu3alu 1 1eTCKO-
FOHOILLIECKMX OpraHU3aLMIX;

- YMEHHE B3aUMO/JICHCTBOBATH C
COLMAIbHBIMU UHCTUTYTaMH B
COOTBETCTBUU C UX QYHKIHUSIMH U
Ha3HAUYCHHUEM;

- TOTOBHOCTb K TYMaHUTapHOUN U
BOJIOHTEPCKOU JIEATENBHOCTH;
MaTPUOTUYECKOIO BOCIIUTAHMUS:

- COPMHPOBAHHOCTH POCCUMCKOM
Cpa’k1aHCKOW UJIEHTUYHOCTH,
MaTPUOTU3MA, YBAKEHUS K CBOEMY
Hapo/1y, YyBCTBA OTBETCTBEHHOCTH
nepen PoamHon, rop1ocTy 3a CBOM
Kpail, cBOI0 PouHy, CBOM S3BIK U
KYJIbTYpY, IPOILIOE U HACTOSIIIEE
MHOTOHAIIMOHAILHOTO Hapo/ia
Poccuu;

- IEHHOCTHOE OTHOLIEHUE K
rOCYJapCTBEHHBIM CUMBOJIaM,

MCTOPUYECKOMY U IPUPOJHOMY

SIBJICHUSIX, B UCKYCCTBE; YMEHUE IIPUBOJUTH
[IPUMEPBl MATEMAaTUYECKUX OTKPBITUH
[POCCUICKON U MUPOBOM MaTeMaTH4ECKOU
HayKU.

- YMETb OIIEPUPOBATH MOHATUSAMU:
CJIy4aifHBIH OIBIT M CIy4aifHOe COOBITHE,
BEPOSATHOCTH CIYy4aifHOTO COOBITHS; YMETh
BBIYUCIISITH BEPOATHOCTD C UCIOJIB30BAaHUEM
rpauuecKux MEeTo0B; IPUMEHSTh
(bopMyIIBI CITOKEHHUS U YMHOXKEHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE (DAKTHI U
(GopMyJibl IPU PELIEHUH 3a/1a4; OLIEHUBATh
BEPOSITHOCTH pEaJIbHBIX COOBITHIA;
3HAKOMCTBO CO CJIy4allHBIMH BEJINYMHAMUY;
YMEHHE [TPUBOINUTH IPUMEPHI MTPOSBICHUS
3aKOoHa OOJIBIIMX YHCET B MPUPOIHBIX U
0O0ILIECTBEHHBIX SIBIIEHUSIX




HacIeANI0, TaMATHUKAM,
TpaguuusaM HapooB Poccun,
nocTrkeHusAM Poccuu B Hayke,
MCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U
TpyAe;

- nyieiiHas yOeKICHHOCTb,
TOTOBHOCTD K CIIY’KCHHIO U 3aIlIUTE
OTtedecTBa, OTBETCTBEHHOCTD 34
ero cyan0y;

OCBOCHHBIE 00YUJaIOIIMMHUCS
MEKTIPEIMETHBIC TIOHATUS U
YHUBEpCaJbHbIE yueOHbIE
NeCTBYS (PETYIIATUBHEIE,
[M03HaBaTEJIbHBIC,
KOMMYHHKATHBHBIE);

- CIOCOOHOCTH MX HCIIOJIb30BaAHUS
B TTO3HABATEILHOW U COMAIBHOM
[MPaKTUKE, TOTOBHOCTH K
CaMOCTOSITEIPHOMY TUTAHUPOBAHUIO|
11 OCYILIECTBJICHHUIO y4eOHOM

e TeTbHOCTH, OPraHU3allun
[y4€OHOTO COTPYTHUYECTBA C
[egarornyecKuMu pabOTHUKAMHU U
CBEPCTHUKAMH, K YUaCTHIO B
[MOCTPOCHUH UHIAUBUAYATbHOMN
00pa30BaTeNIbHOM TPACKTOPHUH;

- OBJIaJICHUE HaBbIKaMU y4eOHO-

M CCIIEIOBATEIILCKOM, TPOEKTHOM 1
COLIMAJILHOM IS TEIbHOCTH

OK 07 CoxnelicTBOBaThL
COXpaHEHUIO
OKPYXKaIoIen Cpepl,
[pecypcocOepexeHmIo,
[MPUMEHSATH 3HAHUS 00
M3MEHEHUH KIUMaTa,
[TPUHIIATIBI
OEPEIKITUBOTO
[MPOU3BO/ICTBA,
HPPEeKTUBHO
nelicTBOBAaTh B
Ype3BhIUANHBIX
CUTYaIUIX

- He IPUHUMATh JACHCTBUS,
[IPUHOCALINE BPeJl OKPYKAIOLIEH
cpeze;

- YMETh IIPOTHO3UPOBATH
HEeOIaronpusTHBIE YKOJOTHUECKUE
[OCTIeICTBUS MTPEeIIPUHUMAEMBIX
nelicTBUH, Ipe0TBpallaTh UX;

- PaCIIUPUTH OIBIT JIEATEILHOCTH
HKOJIOTMYECKON HAlpaBJICHHOCTH;
- pa3pabaTbIBaTh IUIAH PEIICHUS
NpoOJIeMBI C YUETOM aHaJIN3a
MMEIOINXCS MaTepUaAIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

- OCYLIECTBJIATD
[1eJIeHaNpaBICHHBIH TOUCK
[epeHoca CPeJCTB U CIIOCOO0B
nelicTBUS B MPO(ECCHOHATBHYIO

CPEAY;

- YMETh ONIEPUPOBATH MOHATHIMU: (PYHKLHS,
HenpepbIBHAs (PyHKIMS, TIPOU3BOIHAS,
nepBooOpasHas, ONpeaesIeHHbII UHTEerpal;
YMETh HaXOJIUTh IPOU3BOHBIC
IIeMEHTApHBIX (PYHKIUN, UCTIONb3YS
CIpaBOYHbIE MaTepHalibl; UCCIEI0BATh B
NPOCTEHUIINX CIydasX pyHKIUHN Ha
MOHOTOHHOCTb, HAXOIUTh HANOOJIbLINE U
HalMEHbIINE 3HAaYeHUs! QYHKIMIA; CTPOUTD
rpauKyu MHOTOYJICHOB C UCIOJIB30BAHUEM
arrapara MaTeMaTHUYeCKOro aHAJIN3a;
[IPUMEHSTH IPOU3BOIHYIO IIPU PELIEHUH
3a]a4 Ha IBM)KEHUE; peIllaTh MPaKTHKO-
OpUEHTHPOBAaHHBIE 33124 HA HAUOOJIbIINE U
HalMEHBIINE 3HAYCHUs], HA HAXOXK/IEHUE
yTH, CKOPOCTH U YCKOPEHUS;

- YMETb ONIEPUPOBATh MOHATUSAMU: IBUKEHUE
B IIPOCTPAHCTBE, 110100HbIE GUTYPHI B




- YMETb [IEPEHOCUTh 3HAHUS B
[103HABATEIBHYIO U MPAKTUYECKYIO
00JIaCTH KU3HEACATEILHOCTH;

- IIpeiIaraTb HOBbIE MTPOEKTHI,
OIIEHUBATDH UJICU C TIO3ULIUU
HOBU3HBI, OPUTUHAIILHOCTH,
MMPAKTUYECKOW 3HAYUMOCTH;

- J1aBaTh OLICHKY HOBBIM
CUTYaIMsIM, BHOCUTh KOPPEKTUBHI B
eI TeIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM

[IPOCTPAHCTBE; MCIIOJIb30BaTh OTHOIICHUE
MI0MIa/IeH TOBEPXHOCTEH 1 00bEMOB
MoI0OHBIX (PUTYp NIPU PELICHUH 337134,

- YMETh BBIYUCISATH T€OMETPUIECKHE
BEJIMYMHBI (JUIMHA, YTOJI, IJI0IIa/1b, 00BEeM,
IO TOBEPXHOCTH), HCIIOIB3Ys
N3y4eHHBIE (POPMYIIBI U METOIBI

[1K 2.1

BEBITIOJIHATE TIOITOTOBUTEIILHBIC
[pabOTHI, BKIIFOYAIOIIHNE B CEOS:
OpraHu3aIuio pabovero Mecra,
BHIOOP MHCTPYMEHTOB,
[pHrCrocoOIeHM, TO100p U
[pacueT MaTepuaos,
[TPUTOTOBIICHIE PACTBOPOB,
HEO0OXO0IUMBIX JIJIS1 BBITIOTHCHHUS
[paboT mpH MPOU3BOJCTBE
IMTYKATYPHBIX U JEKOPATUBHBIX
[paboT B COOTBETCTBHH C 3aJaHHEM
1 TpeOOBaHUSAMH OXpaHbI TPY/IA,
TeXHUKHU 0€30MacHOCTH, IOXKAPHOH
0€30TTaCHOCTH M OXPaHbI
OKpY>Kalolle Cpeibl.

11K 2.1

BrimonHATE

[10/Ir OTOBUTEJIbHbIC
paboTHI, BKITIOYAIOIINE B
ceOsi: OpraHu3aIfio
pabodero mMecTa, BHIOOD
MHCTPYMEHTOB,
MPUCIIOCOOJICHUH,
MoI00p U pacyeT
MaTepHasoB,
HEOOXOTUMBIX IS
BBITTOJTHEHHST Pa0OT MPH
YCTpOICTBE KapKacHO-
OOIIIMBHBIX
KOHCTPYKITUI

- BBITIOJIHEHUS TIOJITOTOBUTENBHBIX
[paboT Mo opraHu3aIy pabovero
MecTa MpU MOHTaXKe U OT/AEIIKE
KapKacHO-OOIIMBHBIX
KOHCTPYKIIMH.

-IIPOBOJIUTH MOJArOTOBUTEIbHBIE PA0OTHI IO
OpraHu3anuu paboyero Mecra

[PU MOHTa)KE U OTJEJIKE KapKacHO-
OOLIMBHBIX KOHCTPYKIIHIA;

- IPUMEHSATH IEKTPUPUIIMPOBAHHOE,
py4HOE 000PYI0BaHNE U HHCTPYMEHTHI JIsI
MOHTAaka M OTIEJIKH KapKaCHO-OOIINBHBIX
KOHCTPYKIIUH;

- HCIIOJIb30BaTh Pa3IMYHbIE MaTEePHAIIbI IS
yCTPOICTBa KapKaCHO-OOIIMBHBIX
KOHCTPYKIII;

- OLIEHUBATh 0€30MaCHOCTh YCIOBH Tpy/a B
COOTBETCTBUU C CAHUTAPHO-
TUTHEHUYECKUMU HOPMaTHBAMU;
-coOuoaTh TpeOOBaHMs OXpaHbl TPyAA MPU
HAXO0/ICHUU Ha CTPOUTEIHHOM IJIOIA/IKE;
- cobmoaaTh TpeboBaHMs OE30TTaCHOCTH, B
TOM 4HCJIe MOKapHOii Oe3omac-

HOCTH, AJIEKTPOOE30MacHOCTH MIPU BEJCHUH
paboT MO0 MOHTaXy U OTJIENIKE KapKacHO-
OOITUBHBIX KOHCTPYKIIHIA.

[1K 4.1. BeimmoaHsTh
[10ITOTOBUTEIILHBIC
[pa®oTHI IpH
[TPOU3BOJICTBE
0OJIMIIOBOYHBIX,
MO3aUYHBIX U

-BBITIOJTHEHUS TIOJJTOTOBUTEIIBHBIX
paboT mpu opranuzanuu padboyero
MecTa IpU MPOU3BO/ICTBE
00JIMIIOBOYHBIX, MO3aWYHBIX

1 IEKOPATUBHBIX paloT.

-IPOBOJAUTH MOATOTOBUTEIbHBIE paOOTHI 110
opranuzanuu pabouero Mecta npu
POBEIECHUH OOIUIIOBOYHBIX, MO3aHYHBIX U
IeKOpaTUBHBIX paboT;

-IIPUMEHATH SIEKTPUUIIIPOBAHHOE, PYUHOE

000pyJOBaHNE ¥ HHCTPYMEHTHI MPU




JIeKOPAaTHBHBIX PaGOT. POBEICHUH OOIUIIOBOYHBIX, MO3AHYHBIX U
IEKOPaTUBHBIX paboT;

-HCIIOJIb30BATh Pa3IMYHbIE MAaTePUAIIBI ITPH
POBEJACHUH OOIUIIOBOYHBIX, MO3AMYHBIX U
IeKOpPaTUBHBIX PA0OT pa3IMUHBIMU
CII0CO0aMH;

[]-omleHUBaTh 0E30MACHOCTH YCIOBHH TpyIa
B COOTBETCTBUU C CAHUTAPHO-
FUTHEHHYECKUMHI HOPMaTHBAMU;
-coOuroiaTh TpeOOBaHMsI OXpaHbl TPyAA MIPU
HAXOKJICHUU Ha CTPOUTEIHHOM IJIOMIA IKE;
- coOmoaTh TpeOOBaHMS OE30TTACHOCTH, B
TOM YHCJIE TTOKapHON O€30MaCHOCTH,
HIIEKTPOOE30MaCHOCTH MTPU OOIUIIOBOYHBIX,
MO3aMYHBIX U JEKOPATUBHBIX paboTax.

1.2.3.Ilnannpyemblie JUYHOCTHBIE Pe3yJIbTATHI B X0/I€ peain3aluu 00pa3oBaTe/bHOi MporpaMMsl

I'otoBHOCTH OOyUaroIerocs COOTBETCTBOBATD
OXKHJIaHUSIM PabOTOIaTeseii: OTBETCTBEHHBIHN
COTPYIHUK, JUCHUTUIMHUPOBAHHBIM,
TPYIOTFOOMBEIN, HAIICTICHHBIA HA TOCTIKECHHE
MOCTABJIEHHBIX 3a7a4, 3PPEKTUBHO
B3aMMO/ICCTBYIOIINN C WICHAMU KOMaH/IbI,
COTPYAHHUYAOIINM C IPYTUMU JTHOJbMU,
MPOEKTHO MBICIISIIUH.

JIP13




2. CTPYKTYPA Y COJAEPX KAHUE OBIIIEOBPA30OBATEJIBHOM JACHUILIAHBI

2.1. O0beM yueOHOI IMCUMIIMHBI M BU/ABI Y4eOHOH padoThl

Bua yueOHo# paGoTbl O0bem B yacax
Bua yueOHoii padoThl Oovem 6 uacax*
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 340
B T.4.
OcHoBHOE coep:kaHue 327
BT. 4..
TEOPETHYECKOE 00yUeHue 177
MPAKTUICCKHUEC 3aHSITHSI 98

IpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IEPKAHUE
(conep:kaHne MPUKJIATHOTO MOTYJIs1)

52
MPAKTUIECKHUE 3aHATHS 52

IMpomexyTounas arrecTanus (IK3amMeH) 9



2.2. TemaTnyeckui jiaH u coaepiKaHue TUCIUIIJINHBI

Conepxxanue yueOHOro Marepuasia (OCHOBHOE H PO ecCHOHAIBLHO-

HaumeHoBaHue pa3ae/ioB . Oo6bem | ®opmupyembie
OPHEHTHPOBAHHOE), JIA0OPATOPHBIE U NPAKTHYECKHE 3aHATHS, NPUKJIAIHOM
U TeM 4acos KOMIIeTeHIIUH
MOAYJb (NPH HAJIUYHMH)
1 2 3 4
OcHoBHoOe coJepikaHue
Paznea 1. IloBTopenue 28
Kypca MaTeMaTHKH
OCHOBHOM WIKOJIbI
Tema 1.1 Conepxanue yueOHOro Marepuasia 2
Henp n 3amaun ba3oBble 3HaHUS U YMEHHUS 110 MaTeMaTHKe B MPO(eCcCHOHAIBHOMN U B TOBCEAHEBHON 2
MaTeMaTHKU IpU NeSITeIbHOCTH.
OCBOEHHUU CHEIHUATBLHOCTU
Tema 1.2 Conep:xaHue y4eOHOro MaTepuaja 2
UYucna ¥ BBIYUCIICHUS. JleiicTBUS Ha/l OJIOKUTEIBHBIMU M OTPULIATEIBHBIMU YHCIaMH, OOBIKHOBEHHBIMU U 2
Bripaxkenus u JECSITUYHBIMU JIPOOSIMHU.
npeoOpazoBaHus JlelicTBUsI CO cTENEeHIMH, (POPMYIIBI COKPAIIEHHOTO YMHOKCHHS. OK-01, OK-02,
Tewma 1.3. IIpodeccnonanbHO-0OpUEHTHPOBAHHOE COepPKaHMe (COAepPKAHUE PUKJIIATHOTO 8 OK-03, OK-04,
['eomeTpus Ha MJIOCKOCTH | MOZLYJIS) OK-05, OK-06,
Bupl miockux Guryp u ux miomais. 4 OK-07
[IpakTHKO-OpUEHTUPOBAHHBIE 337]a4l B KypCe T€OMETPUU Ha TIOCKOCTH IK2.14.1
B Tom yuncie npakTHYeCKUX 3aHATHIH 4
Bunel mnockux Guryp v ux miomasis.
Tema 1.4 Coaepikanue yueOHOro MaTepuajia 6
IIpouentHeie Beuucienus | [IpocTsle MpoLeHThI, pa3Hble CIOCOObI MX BbIYMCICHUS. ClI0)KHBIE TPOLICHTHI 2
B TOM 4Hc/Ie IPAKTHYECKUX 3aHATHI 4
IIpocTbie mpoLeHTHI, pa3Hble CIOCOObI UX BhIYHMCICHUS. CII0KHBIE TPOLICHTHI
Tema 1.5 Coaepikanue yueOHOro MaTepuajia 6
VYpaBHenus u HepaBeHCTBa | JIMHelHbIe, KBaApaTHbIE, APOOHO-IMHEHbIE YpaBHEHHS U HEPaBEHCTBA 2




B TOM 4mciIe MPAKTHYECKUX 3aAHATHH
Jluneiinble, KBaJIpaTHbIC, JPOOHO-JIMHEMHBIC YPABHEHHS U HEPABEHCTBA

Tema 1.6 Coaepikanue yueOHOro MaTepuajia 2
Cucrembl ypaBHEHUH U CriocoOBlI perieHust CUCTEM JIMHEHHBIX ypaBHeHUH. [lonsTrs: Mmarpuia 2x2 u 3x3, 2
HEPABEHCTB onpenenurenb Matpuibl. Meroa ["aycca. CucteMbl HETMHEHHBIX YpaBHEHUH.
CucreMbl HEpaBEHCTB
Tema 1.7 Conepxxanue yueOHOro Marepuaja
BxoaHo KOHTpPOJIB Borunicnenus u npeoOpa3oBaHus. YpaBHEHUs U HepaBeHCTBa. ['eomeTpust Ha 2
MIJIOCKOCTH
KonTponsnas padora Ne 1
Pa3nen 2 Ilpsimbie n 20
IUIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Coaep:xkanue yueOHOro MaTepuaJjia
OcHOBHBIE IOHATHSA [Ipenmer crepeomerpun. OCHOBHBIE MOHATHUSA (TOUKA, MPsAMasi, IIOCKOCTb, 2
CTEpEOMETPUHU. npocTpaHcTBO). OCHOBHBIE aKCMOMBI cTepeoMeTpuu. [lepecekarommuect,
PacnionoxeHnne npsAMBIX U | TapajuIeNIbHbIC U CKpEIIMBatouecs npsiMbie. [Ipu3Hak M CBOMCTBO CKPEIIMBAIOIITUXCS OK-01, OK-03,
IJIOCKOCTEN npsAMbIX. OCHOBHbIE IPOCTPAHCTBEHHbIE (DUTYPHI. OK-04, OK-07
Tema 2.2. Conep:xaHue y4e0OHOIro MmaTepuaja 2 IK 2.1
[TapannensHOCTb NpsAMBIX, | [lapamnenbHble npsiMast U wiockocTh. Onpenencaue. [Ipusnak. CBolicTBa (¢ 2 K 4.1
MPSIMOM U TJIOCKOCTH, nokazatenbcTBoM). [lapamnensusie miockoctu. Onpenenenue. [Ipusnak. CoiicTsa (¢
IJIOCKOCTEHN JokazarenbcTBoM). Terpasap u ero snemeHTsl. [lapanienenunesn u ero 3j1eMeHTHI.
CpolicTBa IPOTUBOMOJIOKHBIX T'PaHel U AMaroHanei napamenenunena. [loctpoenue
ceueHni. Pemenue 3amay.
Tema 2.3. Conepxanue yueOHOro Marepuasia 2




[lepnieHIMKYIApHOCTD [lepnennukynsapHsle npsmele. [lapanienbHele npsmMble, IEPIEHIUKYISPHbIE K 2
IIPSIMBIX, NIPSMOM U IJI0CKOCTH. [IpU3HaK neprneHuKyIIpHOCTH IPSAMOM U INIOCKOCTH. J[0Ka3aTeabCTBO.
IUIOCKOCTH, TIJIOCKOCTEN [Tepnenaukynsap u HaknoHHas. [lepnenaukyisipabie mockoctu. [IpusHak
NEPIEHANKYIAPHOCTH IIIOCKOCTEN. Jl0Ka3aTenbeTBO.
Paccrosiaus B mpocTpaHCcTBE
Tema 2.4. Coaep:xkanue yueOHOro MaTepuajia 2
Teopema o Tpex Teopema o Tpex nepneHauKymspax. JokazaTenbCTBO. YTos MEXAy MpIMOl U 2
TICpTICHHKYIApax IJIOCKOCTBIO. YTOJI MEXAY IMIIOCKOCTSIMU
Tema 2.5. IIpogdeccnoHaAILHO-OPHEHTHPOBAHHOE COEePKaAaHUE (CoAepKAHHE TPUKIIATHOTO 10
[TapannensHble, MO/1YJIfA)
MIEPIICHANKYIISIPHBIE, Akcuomsl crepeomeTpud. [lepreHIuKyISpHOCT MPSIMOM U TUIOCKOCTH, 6
CKPEIIMBAIOIINECS NIPAMBIE | MApaJIICIbHOCTD IBYX MPSIMBIX, IEPIEHAUKYISIPHBIX MIJIOCKOCTH,
NEPIEHIUKYIIAPHOCTD IIOCKOCTEN
B ToM unciie NIpakTHYECKUX 3aHATHI 4
AKcroMbl crepeoMeTpu. [lepneHIuKyasspHOCTh NPSIMOM U TIJIOCKOCTH,
NapaJUIeIbHOCTD IBYX IPSMBIX, IEPICHANKYISPHBIX INIOCKOCTH,
NEPIECHIUKYIIIPHOCTD IIJI0CKOCTEN
Tewma 2.6. Conep:xaHue y4e0OHOro MmaTepuasa 2
Pemenue 3anay. IIpsameie n | PacnonoxeHne npsMbIX B TUIOCKOCTEH B TPOCTpaHcTBe. [leprneHnKyIsIpHOCTD U 2
IJIOCKOCTH B [apaJuIeIbHOCTb MPSAMBIX U ITIOCKOCTeN. CKpEIUBaOIUECs IPSMbIE
MIPOCTPAHCTBE Kontponsnas pabora Ne2
Pasnen 3. KoopauHaTtsl u 16
BEKTOPBI
Tema 3.1 Copnepskanue y4eOHOro MaTepuaja 2 OK-02, OK-03,
JlekapTOBBI KOOPAUHATEI B | JlekapTOBBI KOOPAMHATHI B ipocTpaHcTBe. [IpocTeiinue 3aaun B KOOpIMHaTax. 2 OK-04, OK-07
npocTpancTBe. Paccrosnue | PaccrosiHue Mexty AByMS TOUKaMH, KOOPAWHATHI CEPEUHBI OTpe3Ka K 2.1
1K 4.1

MEX]y ABYMSI TOUYKAMH.
KoopauHaTsl cepennHb
oTpe3ka







Tema 3.2 CognepxaHue y4eOHOro MaTepuaJia 2
Bexropsl B mpocTpancTBe. | BekTopbl B ipocTpaHcTBe. CIOXKEHUE U BHIYUTAHUE BEKTOPOB. ¥ MHOKEHHE BEKTOpa 2
YTroa Mexy BEKTOpaMH. Ha yucao. Kommianapusie BekTopbl. CKaIsipHOE NPOU3BEIEHUE BEKTOPOB.
CxaysipHO€E mpousBelicHne | Pa3noykeHne BEeKTopa 1o TpeM HEKOMIUIaHAPHBIM BekTopaM. KoopanHatel BeKTOpa,
BEKTOPOB CKaJISIPHOE IIPOU3BEICHUE BEKTOPOB B KOOPANHATAX, YIOJl MEX]ly BEKTOpaMH, YroJl
MEX1y IPSMOI U MJIOCKOCTBIO, YIOJl MEX/TY IJIOCKOCTSMU. Y paBHEHUE TJIOCKOCTH.
['eomeTrpuueckuii cMbICT onpenenuTens 2x2
Tema 3.3 IIpogeccuonaibLHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (coAepKaHNe NPUKJIATHOTO 8
[TpakTuko- MO/1YJIfA)
opueHTHpoBaHHbIE 3aau | KoopanHaTHas MII0CKOCTh. Bolunciienre pacCTOSHUM U IIIOMAAEeH Ha MIIOCKOCTH. 4
Ha KOOPJIMHATHOM KonunuecTBeHHbIE pacueThl
TJIOCKOCTH B ToM 4uncsIe NIPAKTHYECKUX 3aAHATHI 4
KoopnunaTtHas minockocts. Berunciaenue paccTosiHU U miomnaieit Ha TIOCKOCTH.
KonuuecTBeHHble pacueTsl
Tema 3.4 Conep:xanue y4yeOHOro marepuaja 4
Pemenue 3agauy. JlekapTOBBI KOOPAWHATHI B TPOCTpaHCTBE. BekTopkl B mpocTpaHcTBe. CloXeHue u 2
KoopaunaTsl 1 BEKTOPHI BBIYMTAHNUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha yncio. KoMrianapHbie BEKTOPBI.
CkansipHoe Mpou3BeieHne BEKTOPOB. Pa3iioxkeHne BeKTopa Mo TpeM HEKOMIUTAaHAPHBIM
Bektopam. [Ipocreiine 3anaun B koopauHaTax. KoopanHaTel BEKTOpa, pacCTOSHUE
MEX1y TOYKaMH, KOOPJIMHATHI CEPETUHBI OTPE3Ka, CKaJIsIPHOE MPOU3BEIEHUE BEKTOPOB
B KOOPJMHATAX, YTOJ MEXKIY BEKTOPAMHU, YIOJl MEX]Y MPSAMOI U MIOCKOCTHIO, YTOJ
MEX/1y IIOCKOCTSMHU
KontponsHas padora Ne3 2
Pasznea 4. OcHOBBI 32 OK-01, OK-02,
TPUTOHOMETPHH. OK-03, OK-04,
Tpuronomerpunueckue OK-05, OK-06,
byHkuun OK-07
Tema 4.1 Conep:xkanue yue0HOro MaTepuaJia 2 IK 2.1




Tpuronomerpuueckue
(GyHKIMU TPOU3BOIBLHOTO
yria, yucia. Pagnannas u
rpaaycHas Mepa yria

Panuannas mepa yria. IloBopoT Touku BOKpyr Hayana koopauHat. OrnpeneneHue
CHUHYCa, KOCUHYCA, TAHI'€HCA U KOTAaHI€HCa. 3HAKU CUHYCa, KOCUHYCA, TAHI'€HCA U
KOTAHI'€HCA 10 YE€TBEPTAM. 3aBUCUMOCTb MEXK/Iy CHHYCOM, KOCHHYCOM, TAHT€HCOM U
KOTaHI'€HCOM OJJHOTO U TOI'O XK€ yria

Tema 4.2

OcHoBHbIE
TPUTOHOMETPUUECKHE
TOXJECTBA.

@opMyIIbI IPUBEICHUS

Conepxxanue yueOHOro Marepuasa

Tpuronomerpuueckue ToxaecTsa. CHHyC, KOCUHYC, TAHT€HC U KOTaHT'€HC
YIJI0OB O ¥ - 0. POPMYIIBI IPUBEICHUS

Tema 4.3

CuHYC, KOCHHYC, TAHT€HC
CYMMBI M pa3HOCTH JIBYX
YIJIOB

CHuHYC ¥ KOCHHYC
JBOWHOTO yria. @opmyiibl
MTOJIOBUHHOTO YyIJIa

Conep:xanue y4yeOHOro marepuaJja

CymMa u pazHocTb cMHYcOB. CymMMa M pa3HOCTh KOCUHYCOB. CHHYC M KOCHHYC
nBoitHOrO yria. @opmysbl MOJIOBUHHOTO yria. [IpeobpazoBanus cyMMBbI
TPUTOHOMETPUUECKUX (PYHKIMI B MPOU3BEACHNE U MPOU3BECHHS B CYMMY.

Bripakenue TpuronomeTpudeckux (GyHKIUN 4epe3 TaHT€HC OJOBUHHOTO apryMeHTa.

[TpeoOpazoBaHust TPOCTEUIITUX TPUTOHOMETPUICCKUX BBIPAKCHUN

Tema 4.4
OyYHKIIMYU, UX CBOWCTBA.
Crioco0sl 3aaHust

Conep:xanue y4e0OHOro MmaTepuaJja

OO0nacth onpeeneHus: © MHOXKECTBO 3HaUYeHUI QyHKimid. YETHOCTh, HEUYETHOCTB,
nepruoauIHOCTh GyHKIMNA. CIocoObI 3a1anust GyHKITUH

byHKIUN
Tema 4.5 Conepxanue yueOHOro Marepuasa
Tpuronomerpuyeckue OO6nacTh onpeaeneHuss © MHOKECTBO 3HAYCHHI TPUTOHOMETPUUYECKUX (DYHKIUH.

(GyHKIIUHU, UX CBOKCTBA U
rpadguku

YETHOCTD, HEYETHOCTD, MEPUOIUIHOCTh TPUTOHOMETpHUECKUX QyHKuuii. CBOWCTBA U
rpaduky QyHKIUNA y = CcOoS X, y=sin X, y =tg X, y = ctg X.

Tema 4.6
IIpeobpazoBanue
rpaduKoB
TPUTOHOMETPUUYECKHX
byHKIMI

Conepxanue yueOHOro Marepuasa

Cxarue 1 pacTshkeHHe TpaguKOB TPUTOHOMETPUYECKUX (DYHKIIMHA.
[Ipeo6pazoBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKIIHIA

B ToM 4uc/Ie NIPAKTHYECKUX 3aHATHI
Cxarue M pacTshkeHHe TpaguKOB TPUTOHOMETPUYECKUX (DYHKIIMHA.

IIK 4.1




[Ipeo6pazoBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKITHIA

Tema 4.7 IIpogeccuoHaILHO-OPHEHTHPOBAHHOE CO/Iep:KaHNe (CoAepKaHNe NPUKJIATHOTO 8
Onucanue MOJY.JIs1)
IIPOU3BOACTBEHHBIX Hcnonbs3oBaHne CBOMCTB TPUTOHOMETPUYECKHX (PYHKIUI B IPO(eCcCHOHAIBHBIX 4
IIPOLIECCOB C ITOMOIIBIO 3aa4ax
rpaduxoB QyHKumi B TOM uHc/Ie NPAKTHYECKHX 3aHATHI 4
Hcnonb3oBaHue CBOMCTB TPUTOHOMETPUUECKUX (PYHKIIMH B MPO(PECCUOHANBHBIX
3a/a4ax
Tema 4.8 Conep:xxanue yueOHOro Marepuaja 2
ObpaTtHble OO6paTHble Tpuronomerpuueckue ¢pyHkuu. Mx cBoiicta u rpapuku 2
TPUTOHOMETPUYECKHE
byHKIIMN
Tema 4.9 Conep:xxanue y4yeOHOro marepuaja 2
Tpuronomerpuyeckne VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHHUe tg X = a, ctg X = a. Pemenue 2
YPaBHEHHs U HEPABEHCTBA | TPUTOHOMETPUUYECKUX YPABHEHUH OCHOBHBIX THIIOB: MPOCTEUIIINE
TPUTOHOMETPUUYECKUE YPABHEHUS, CBOIAIIMECS K KBaJAPAaTHBIM, PEIIAEMBbIC
Pa3I0KEHNEM Ha MHOXKUTEIH, OAHOPOJHBIE.
[Ipocreiinme TPUrOHOMETPUUECKHUE HEPABEHCTBA.
Tema 4.10 Conep:xaHue y4e0OHOro MmaTepuasa 2
Cucrembl CucrteMbl MPOCTEUITIUX TPUTOHOMETPUYECKUX YPABHEHUH 2
TPUTOHOMETPUYECKHUX
YPaBHEHUH
Tema 4.11 Conepxanue yueOHOro Marepuasa 2
Pemenue 3anay. 0CHOBBI [IpeoOpazoBaHre TPUTOHOMETPHUUECKUX BBIPAKEHUN. Perienre TpuroHoMeTpuIecKux 2
TPUTOHOMETPHH. YpaBHEHUI U HEPABEHCTB B TOM UYHUCJIE C UCHOJIb30BAHUEM CBOMCTB (DYHKIIMH.
TpuroHomerpudeckue KonTponsHas pabota Ne4
GbyHKIIH
Paznea 5. 10
KommexkcHblie unciaa
Tema 5.1 Coaepikanue yueOHOro MaTepuajia 4




KomiiekcHble uncia

IloHsATHE KOMILIEGKCHOTO YHCIIa. COHpSI)KeHHbIG KOMIIJICKCHBIC YUCJId, MOOYJIb U
APTYMCHT KOMIIJICKCHOT'O YK CJIa. d)opMa 3allMCul KOMIIJICKCHOT'O 4YHKCJia

(reomeTpuueckas, TPUrOHOMETpUYecKas, aredpandeckas). Apudmernueckue
JNEUCTBUS C KOMIIEKCHBIMM YUCIIaMU




Tema 5.2 Coaepikanue yueOHOro MaTepuajia 6
[Ipumenenne BrinosHeHUE pacyeToB ¢ MOMOLIBIO KOMIUIEKCHBIX YKcel. [Ipumepsl ncnoib30BaHus 2
KOMIUIEKCHBIX YHCEIl KOMIUIEKCHBIX YU CE

B ToM 4uc/Ie NpaKTHYECKUX 3aHATHIA 4

BrlinosnHeHue pacyeToB ¢ IOMOIIbIO KOMILIEKCHBIX uncen. [Ipumepsl ucnonb3oBaHus

KOMIUIEKCHBIX YHCEIT
Pa3nen 6. [IpousBognas 30
(pynkuumn, ee
NpUMeHeHHe
Tewma 6.1 Conep:xxanue yueOHOro Marepuaja 2
[TonsiTHE TPOU3BOIHOM. Ornpenenenre YUCIOBOM MOCTIEA0BATEILHOCTH U CIIOCOOBI ee 3ananus. CBoiCTBa 2
®opmysbl U TpaBUIIa YHCIIOBBIX TMOcie0BaTenbHOCTeN. Onpenenenne npeena nocjieJoBaTeIbHOCTH.
muddepeHupoBanmst Brruucnenue npenenos nocienoBarenbHocTel. [Ipeaen GyHkmmm Ha 6€CKOHEYHOCTH.

[Ipenen pynkuuu B Touke. [Ipupamienue aprymenra. [Ipupamenue gpyaxiuu. 3agauu,

MPUBOISIINE K MOHATHIO MPOU3BOAHOM. Onipenenenre nporu3BOJHON. AITOpUT™

OTBICKaHUS TPOU3BOJHOM OK-01, OK-02,
Tema 6.2 Conep:xanne y4eGHOro MaTepuaia 2 OK-03, OK-04,
[IpousBoHBIE CYMMBI, ®dopmyinbl quddepenuupoBanus. [IpaBuna muddepennupoBanus 2 OK-05, OK-06,
Pa3HOCTH NIPOU3BENICHNUS, OK-07
YaCTHOTO 1K 2.1,
Tema 6.3 Conep:xaHue y4e0OHOro MmaTepuasa 2 1K 4.1
[IpousBoaHbIe Onpenenenue cnoxHoi GpyHkiuu. [Ipon3BoaHas TPUTOHOMETPUUYECKUX (DYHKIUH. 2
TPUTOHOMETPUUYECKUX [IpousBoHas ClIOXKHON (HYyHKIIHH

¢byukuwmii. [IpousBoanas
CIIOKHOM (hyHKIIUU

Tema 6.4
IlongaTue o

HENPEepbIBHOCTH (PYHKIIMH.

Meton HHTCPBAJIOB

Conepxanue yueOHOro Marepuasa

[Tonsitue HenpepriBHOM (pyHKIMU. CBoiicTBa HenpepbIBHOM pyHKIMU. CBA3b MEXIY
HENPEPLIBHOCTHIO U (P PepeHInPYEeMOCThIO GYHKIIUN B TOUKE. AJITOPUTM peIIeHUs
HEPABEHCTB METO/I0M UHTEPBAJIOB




Tema 6.5
I'eomerpuueckuii u
(bu3HUECKUN CMBICIT

Conepxxanue yueOHOro Marepuajia

I'eomeTpuueckuii CMbICT MPOU3BOAHOMN (PYHKIIMU — YTIIOBOK KO(D(DUIIEHT
KacaTebHOU K rpauKy QYHKIMH B TOUKE. Y paBHEHUE KacaTeIbHOU K rpaduKy

IIPOU3BOTHOM (GyHKIUU. AJTOPUTM COCTaBIICHHS YPaBHEHHUS KacaTeIbHOU K TpauKy
dynxuun y = f(x)
Tema 6.6 Coaep:kanue yueOHOro MaTepuajia

dusnuyeckuil CMBICH
IIPOU3BOIHOM B

duznyeckuil (MEXaHUUECKU) CMBICI POU3BOIHOM — MTHOBEHHAsl CKOPOCTh B MOMEHT
BpeMeHH t: v =S’ (t)

po(heCCHOHATBHBIX B ToM 4ucsIe NIPAKTHYECKUX 3aHATHI

3a7a4ax Ouznyeckuil (MEXaHUUECKU) CMBICI POU3BOIHOM — MTHOBEHHAsI CKOPOCTh B MOMEHT
BpeMeHHu t: v =S’ (t)

Tema 6.7 Conep:xanue y4yeOHOro marepuaJja

MOHOTOHHOCTH (PYHKLIUH.
Touku 3KCTpEMyma

Bo3spacranue u yobiBanue (yHKIIUH, COOTBETCTBUE BO3pACTaHUS U YOBIBAHUSI
(dbyHKIIMM 3HAKY TPOU3BOHON. [ToHATHE TPOU3BOTHOMN BBICIIETO TIOPSJIKA,
COOTBETCTBHE 3HaKa BTOPOH MPOU3BOHON BBITYKJIOCTH (BOTHYTOCTH) (DYHKITUH Ha
oTpe3ke. 3a/1a4il Ha MAKCUMYM U MUHUMYM. [IoHSTHE aCUMIITOTHI, CIOCOOBI UX
onpeseneHus. AITOpUTM HccienoBaHus (YHKIMU U IOCTPOEHHUS ee rpaduka ¢
MOMOIIIBbIO TIPOM3BOIHOM. JIpoOHO-TMHEHHAs DyHKIIHS

Tema 6.8
HccnenoBanue GyHKIUN 1
MOCTpOCHUE I'paUKOB

Conep:xaHue y4e0OHOro MmaTepuasa

UccnenoBanue ¢pyHKIMKM HA MOHOTOHHOCTH U ITOCTPOECHHE I'PaUKOB.

Tema 6.9 Haubounsiiee u
HavMeHbllIee 3HAUEHUS

Conepxanue yueOHOro Marepuasia

Haxoxnenue HauOOJBIIEr0 U HAUMEHBIIIETO 3HAYEHUH q)YHKHHﬁ, IMOCTPOCHUC

byHKIHN rpauKOB MHOTOYJIEHOB C HCIOJIb30BAHUEM allllapaTa MaTeMaTUYeCKOTro aHajIu3a
Tema 6.10 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaHMe (CoAepKaHNEe MPUKJIATHOTO
Haxoxnenue MOIYJIs1)

ONTUMAJIBHOTO pe3yibTaTa
C IOMOIIBIO IIPOU3BOIHOMN
B IIPAKTUYECKUX 3a7a4ax

Haumenbiiee u HanOosIbIIee 3HaUCHUE (I)YHKI_II/II/I

B ToM 4Hc/Ie IPAKTHYECKUX 3aHATHI
Haumenbiee u HanOoJblee 3HaueHNe PyHKIUN







Tema 6.11 Coaepikanue yueOHOro MaTepuajia 2

Pemenue 3anau. @opmynsl 1 npaBuia quddepenunposanus. VccienoBanue QyHKIHNA ¢ TOMOIIBIO 2

[IpousBoanas GyHKIMY, €€ | mpou3BoaHON. Hanbombiiee 1 HaMMEHbIIIee 3HAYCHHST (PYHKIHH

[IPUMEHEHHE KonTponbnas padota Ne5

Paznen 7. 58

MHOrorpaHHUKH H TeJia

BpallleHHsA

Tema 7.1 Conep:xxanue yueOHOro Marepuaja

Bepmunsl, pedpa, rpanu [Tonstue mHOTOrpanHuKa. Ero snemeHTsI: BepiinHbl, pedpa, rpanu. JuaroHanb. 2

MHOTOTpaHHUKA Ceuenue. Boinykibie 1 HEBBIMTYKIIBIE MHOTOTPAHHUKHI

Tema 7.2 Conep:xanue y4yeOHOro marepuaJja

[Ipusma, ee [Tonsatue npusmsl. Ee ocHOBanus u O0koBbIe Tpanu. BeicoTa npusmel. [Ipsmas u 2

COCTaBJIAIOLINE, CEYEHHUE. | HakJIOHHAs npusMa. [IpaBunbHas npusma. Ee ceuenue

[Ipsimas u npaBUIIbHASA OK-01, OK-02,
TTPHSMBI OK-03, OK-04,
Tema 7.3 Conep:xanue y4eOHOro marepuaja OK-05, OK-08,
[Napannenenunen, kyo. [Tapannenenunen, cBOMCTBa NPSAMOYTOJILHOTO NMapajuienenunenaa, kyd. Ceuenue kyoa, 2 OK-07
Ceuenue ky0a, napasuiesenurnesia MK 2.1,
napajuiefienuneaa K 4.1
Tema 7.4 Conep:xaHue y4e0OHOIro MmaTepuaja

[Mupamupa, ee [Iupamuna u ee anementsl. Ceuenue nupamuasl. llpaBunbHas nupamuga. Y ceueHHas 2

COCTaBJISIIOLIME, CEYEHUE. | MUpaMuia

[IpaBunbHas nupamuia.

YceuenHas nupamua

Tema 7.5 Coaepikanue yueOHOro MaTepuajia

boxoBas u monHas [Tnomanas 60KOBOM M MOTHON MOBEPXHOCTH MPU3MBI, TUPAMUIBI 2

MMOBEPXHOCTb MPU3MBI,

MU PAMH/IBI

Tema 7.6 Coaepikanue yueOHOro MaTepuajia 2




Cummerpus B Kyoe, CruMMeTpHsl OTHOCUTEIBHO TOUKH, IPSIMOH, IIIOCKOCTH. CUMMeETpHS B KyOe, 2

napajuiesIenuInee, napajuiejienunese, npusme, nupammuie

Ipu3Me, NUpamMuIe

Tema 7.7 IIpogdeccnoHaAILHO-OPHEHTHPOBAHHOE COAEPKaHUe (CoAepKAHHE IPUKIIATHOIO 8

[Ipumepsl cummeTpuil B MO/yJIsl)

npodeccun CuMMeTpus B IpUPOJE, APXUTEKTYPE, TEXHUKE, B OBITY 4
B ToM yuncie npakTHYecKUX 3aHATHH 4
CuMMeTpHs B IpUPOJIE, ApXUTEKTYpE, TEXHUKE, B OBITY

Tema 7.8 Coaep:kanue yueOHOro MaTepuajia 6

[IpaBunbHBIE [TonaTHe nMpaBUIBHOTO MHOTOIpaHHUKA. CBOMCTBA MPABUIIBHBIX MHOTOIPAHHUKOB 2

MHOT'OTPaHHUKH, UX B ToM yHcCiIe NPAKTHYECKUX 3aHATHH 4

CBOMCTBA [TonaTre npaBUIBHOTO MHOTOrpaHHUKA. CBOMCTBA MPABUIIBHBIX MHOTOIPAHHUKOB

Tema 7.9 Conep:xxanue yueOHOro marepuaJja

[Munmunap, ero Hunuuap u ero snementsl. CeyeHne NUINHPA (MapajuleIbHOE OCHOBAHUIO U OCH). 2

cocrapisgromue. Ceyenne | PazBepTka nmimHIpa

LUIMHIPA

Tema 7.10 IIpodeccnonabHO-0pUEHTHPOBAHHOE COepPKaHMe (COAepP:KaHUE PUKJIIATHOTO 6

Konyc, ero MO/1YJIfA)

cocrapisromue. Ceuenne | Konyc u ero anementsl. CeyeHne KoHyca (TapaiebHOe OCHOBAHUIO U IIPOXOsIIee 6

KOHYyCa yepes3 BepLIMHY), KOHUYeckHe ceueHus. Pa3BepTka koHyca

Tema 7.11 Conepxanue yueOHOro Marepuasa

Y ceueHHBI KOHYC. VYceuennslil konyc. Ero oOpasyromas u Beicota. CeueHre yce4eHHOTO KOHyca 2

Ceuenue yceueHHOTO

KOHYyca

Tema 7.12 Coaepikanue yueOHOro MaTepuajia

IIlap u chepa, ux ceuenus | llap u cdepa. Bzaumuoe pacnonoxxenue cdepsl u miockocti. Ceyenue mapa, cepsl 2

Tema 7.13 Coaepikanue yueOHOro MaTepuajia 2




[Tonsitre 06 oobeMe Tena. | [lonarue 06 oObeme Tena. O0beM Kyda U MPSAMOYTOIBHOTO Napauienenunena. Oobem 2
OTtHomeHue 06eMOB npu3Mbl ¥ nwmHApa. OTHOIIEHHE 00bEMOB MMOI00HBIX Tel. ['eoMeTprUecKHii CMbICTT
101I00HBIX TeJ onpenenuTens 3-ro nopsaka
Tema 7.14 Coaep:kanue yueOHOro MaTepuajia 2
O0nembl 1 IIIOMA/H O0bembl tupamu bl U KoHyca. O0beM miapa. [11o1maam moBepxXHOCTEH Te 2
MOBEPXHOCTEH TeT
Tema 7.15 Coaep:kanue yueOHOro MaTepuajia
KomOunamm Kombunarus KoMOuHaIum reoMeTpuIecKux Tel 2
MHOT'OrpaHHUKOB U TEII B TOM 4HcJIe NPAKTHYECKHX 3aAHATHH
BpaliCHUA KombOunammm reoMmeTpuaecKux Tei
Tema 7.16 Conepxanue yueOHOro marepuasa 6
I'eomerpuueckue Hcnonp3oBaHne KOMOMHANINN MHOTOTPAHHUKOB H TEJl BPAIIICHHS B IPAKTHKO- 2
KOMOMHAIMM Ha MPAKTHKE | OPUEHTHPOBAHHBIX 3a/1a4ax
B ToM unciie npakTHYeCKUX 3aHATHIA 4
Hcnonb3oBanne KOMOMHALIMIM MHOTOTPAHHUKOB M TEJ BPAIleHUsI B PAKTUKO-
OPUEHTUPOBAHHBIX 3a7auax
Tema 7.17 Conep:xaHue y4e0OHOro MmaTepuasa 2
Pemenue 3anau. OO6beMblI U MJIOMIAAN MOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIllCHUS 2
MHororpaHHuKy U Teia Pemutsh 3a1anue B TeTpaau
BpallleHUSs
Pa3znea 8. 20 OK-01, OK-02,
IlepBooGpa3nasi OK-03, OK-04,
pynkuumn, ee OK-05, OK-06,
NpUMeHeHHe OK-07
Tema 8.1 Coaepikanue yueOHOro MaTepuajia 2 IIK 2.1,




[lepBooOpa3nas pyHKIUH.
[IpaBuna HaxoXAcHUSA
nepBooOpa3HBIX

3agaya 0 BOCCTAaHOBJICHUHU 3aKOHA JABIKEHHS 10 U3BECTHOU cKkopocTH. [lonsTue
uHTerpupoBanus. O3HaKOMJICHHE C TIOHSITUEM UHTETpaja 1 nepBooOpa3Hoi s
¢bynkuun y=f(x). Pemenune 3a1a4 Ha CBSA3b IepBOOOPA3HON U €€ IPOU3BOIHOM,
BBIYHCIICHHUE ITEPBOOOpa3HOM 1Jis JaHHOH QyHKkunu. Tabmuna dpopmy: st
HaXOXKICHUS IepBOOOpa3HbIX. V3yueHne rnpaBuiia BEIYUCICHUS TIEPBOOOPA3HO

IIK 4.1




Tema 8.2 Coaepikanue yueOHOro MaTepuajia 2
I1nomaae KpUBOJIMHEWHON | 3amauu, MPUBOIAIINE K TIOHATHIO ONPEACICHHOTO HHTETPaia — O BEIYUCICHHH 2
Tpaneuuu. Popmyna IUTON[AY KPUBOJMHENHOM TpaIleLUH, O epeMenieHnn Touku. [lonstue
Herotona — JleiOnuma OTIpeNeIEHHOTO HHTErpaia. ['eoMeTpuuecKuit U GU3NICCKUI CMBICI OTIPEJICIICHHOTO
unTerpana. ®opmyna Herorona— JleitOnuna
Tema 8.3 Conep:xxanue yueOHOro Marepuaja 2
Heonpenenennsiit u [TonsiTHE HEONPEIETEHHOTO UHTErpaia 2
ONIPENIETICHHBIN UHTETPaIb
Tewma 8.4 Conepxxanue yueOHOro Marepuaja 2
[Tonsitre 06 ['eomeTrpuueckuii CMBICI ONPeIEICHHOTO HHTETpasia 2
OTIpe/IeIEHHOM HMHTerpaie
KaK IJTOIaI1
KPUBOJIMHEWHOHW Tpanenun
Tewma 8.5 IIpodeccnoHaLHO-OPHMEHTHUPOBAHHOE COlepP:KaHNe (ColepKaHue MPUKJIATHOTO 10
OrnpeneneHHbI UHTErpal | MOAYJIS)
B )KM3HU I'eomeTpuueckuii cMbic onpeneneHHoro narerpaia. @opmymna HetotoHa - JleiiOHuma. 4
Pemenue 3a1ay Ha MpUMEHEHHE UHTETPaa JUId BEIYUCICHUS (PU3NUECKUX BEIUUUH U
b O1IEN 7
B ToM umciie NpakTHYECKUX 3aHATHIA 6
['eomeTpuueckuii cMbIch onpenaeneHHoro narerpaia. @opmyna HetotoHa - JleriOHuma.
Pemenue 3a1ay Ha MpUMEHEHHE UHTETPANA Ui BEIYUCICHHS (PU3UUECKUX BEIMUUH U
Iomaneu
Tema 8.6 Conep:xanue yueOHOro MaTepuaJia 2
Pewrenue 3anau. [TepBooOGpa3nas gynkiuu. [IpaBuna HaxoxaeHus nepBoodOpasubix. Ee npumenenue 2
[TepBooGpa3nas ¢pynkuuu, | KontpomsHas padota Ne 7
€€ IpUMEHEHNE
Z asen 9. 1 ok-o1, ox-02,
CTeneHn U KOPHH. OK-03, OK-04,
TeneHHas GyHKuHusA OK-05, OK-07
Tema 9.1 Coaepikanue yueOHOro MaTepuajia 2




Crenennas QyHkuus, ee [ToHATHE KOPHS N-0if CTENEHH U3 AeHCTBUTENbHOTO yncaa. PyHkimu y = VX ux 2

CBOKCTBa cBoiicTBa u rpaduku. CBoWCTBa KOPHS N-0ii CTETIEHU

Tema 9.2 Conepxxanue yueOHOro Marepuasa

ITpeoGpazoBanue [IpeoOpa3oBanue nppalOHAIBHBIX BbIPAXKEHUM 2

BBIPA)KEHUH C KOPHIMHU N-

O# CTEeNeHU

Tema 9.3 Conepxxanue yueOHOro Marepuaja

CBoiicTBa CTENEHU C [TonsaTue crenenu ¢ JOOBIM pallMOHATBLHBIM MOKa3aTeneM. CrerneHHbie QyHKIIUU, UX 2

palMoOHATBHBIM U CBOMCTBA U rpapuKu

JIEMCTBUTEIbHBIM

MoKa3aTeasiMu

Tema 9.4 Conep:xxanue y4yeOHOro marepuaja

Pemrenne PaBHOCHIIBHOCTE MppaIIMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB. MeTO bl UX pelIeHusI. 2

HMpPALMOHAIBHBIX Pemenne uppanroHaibHbIX ypaBHEHUI 1 HEPABEHCTB

YpaBHEHUH U HEPABEHCTB

Tema 9.5 Conep:xanue y4eOHOro MmarepuaJja

CreneHu ¥ KOpHHU. Onpenenenue creneHHoN (pyHkuuu. Vcrnonb30BaHue ee CBOMCTB MPH pElICHUN 2

CrenenHast GyHKIUS YpaBHEHUH U HEPABEHCTB
KontponsHas padorta Ne 8

Pazgen 10. 16

IMoka3zarenbHas

pyHknus

Tema 10.1 Conepxanue yueOHOro Marepuasia

[ToxasarenpHas ¢pyHkuus, | CTeneHb ¢ MPOU3BOJIBHBIM ACHCTBUTEIBHBIM MOKa3zaTeaeM. OnpenencHue 2 OK-01, OK-gi’

€€ CBOMCTBA noKa3aTenbHON (YHKIIMU, €€ CBOMCTBA U TpaduK. 3HAKOMCTBO C IPUMEHEHUEM OK-03, OK- 07’
nokasarenbHON (yHKIMU. Perenne nokasareabHbIX YpaBHEHUH (PYyHKIIMOHATHHO- OK-05, OK-
rpadguuecKuM METoI0M

Tema 10.2 Coaepikanue yueOHOro MaTepuajia

Pemenne nokasarenpHbIX | PemieHne moka3aTeNbHBIX YpaBHEHUN METOJIOM ypaBHUBAHUS MTOKA3aTENeH, METOIOM 2




YPaBHEHUH U HEPABEHCTB

BBEJICHHUS HOBOM MEPEMEHHOM, (YHKIIMOHATBHO-TpahuIecKuM METOI0M. Penienne
II0Ka3aTeIbHBbIX HEPABEHCTB

B ToM 4uciie NpaKTHYECKUX 3aHATHIA 6
Pemenue nokazarenbHbIX YpaBHEHUN METOJIOM YPaBHUBAHUS MMOKA3aTeNE, METOIOM
BBEJICHUSI HOBOH MepeMeHHOH, PyHKIIMOHAIbHO-TpadUIecKuM MeToioM. Pemenne
[I0Ka3aTeIbHbIX HEPABEHCTB
Tema 10.3 Conepxxanue yueOHOro Marepuaja
CucreMsbl IOKa3aTeNbHBIX | Perrenne cucTeM mokasareabHBIX ypaBHEHUH 2
YpaBHEHUU
Tema 10.4 Conepxxanue yueOHOro Marepuaja
Pemrenne 3anau. Pemenne nokasarenpHbIX YpaBHEHHH METOI0M YpaBHUBAHUS MOKa3aTeNed U METOJIOM 2
[TokazaTenpHas QyHKITUSA BBEJICHHS] HOBOM MEpEMEHHOM. Penienne nokazareibHbIX HEPABEHCTB
KonTtponbnas pabora Ne9 2
Paznen 11. Jlorapugmsl. 20
Jlorapudpmuveckas
GyHkuus
Tema 11.1 Conep:xanue y4eOHOro MmaTepuaja
Jlorapudm yucna. Jlorapudm yucna. JlecATHYHBINA U HATYPAIbHBIN JOrapu(MBbI, YUCIIO € 2
JecsaTuuHbIi 1
HaTypaJbHBIN Jorapu(MBl, OK-01, OK-02,
QHCIIO € OK-03, OK-04,
Tema 11.2 Conepxxanue yueOHOro Marepuasia OK-05, OK-07
CBoiicTBa j0rapu@moBs. CgoiictBa norapudmon. Oneparus 1orapupMUpOBaHUSI. 2 IK 2.1
Oneparus K 4.1
norapupmMUpoOBaHUs
Tema 11.3 Coaepikanue yueOHOro MaTepuajia
Jlorapudmuueckas Jlorapudmuueckast GyHKIHUS U €€ CBOHCTBA 2
¢byHKLMS, ee CBOMCTBa
Tema 11.4 Coaepikanue yueOHOro MaTepuajia 2




Pemenue [Monsitue norapudmudeckoro ypasHeHus. Onepanys MoTeHIUpoBaHU. TpH OCHOBHBIX 2
norapu(pMUIECKUX METO/a peIICHHS JIOrapu(PMHUUECKUX YPAaBHEHUH: (PYHKIIMOHAIBHO-TpapHUECKHHA,
YpaBHEHHUI U HEPABEHCTB | METO/]I IOTSHLIMPOBAHMS, METO ] BBEJICHHUS HOBOH nepeMeHHoi. Jlorapudmuyeckue
HEpaBEHCTBaA
Tema 11.5 Coaep:kanue yueOHOro MaTepuajia
CucreMsl ANTrOpUTM pellIeHus: CUCTEMbI YpaBHEHUN. PaBHOCHIIBHOCTB JIOTapU(pMUUIECKUX 2
JOTapu(PMUUECKUX YpaBHEHUI U HEPABEHCTB
YpaBHEHUU
Tema 11.6 IIpogdeccnoHaAILHO-OPHEHTHPOBAHHOE COECPKaAHUE (CoAepPKAHHE TPUKIIATHOTO 8
Jlorapudmsl B IpUpoJe U | MOZYJIsA)
TEXHHUKE [Ipumenenue norapudma. Jlorapupmuyeckas cnupans B npupoze. Ee 4
MaTeMaTHYECKUE CBOMCTBA
B ToM 4unciIe NPAKTHYECKUX 3AHATHH 4
[Ipumenenne morapudma. Jlorapudmudeckas cnupains B npupoje. Ee
MaTeMaTH4ECKHE CBOMCTBA
Tema 11.7 Conep:xaHue yueOHOro MaTepuaja
Pewrenue 3anau. Jlorapudmuueckas pyHkius. Penenrue npoctedmmx JorapupmMUuecKux ypaBHEHHH 2
Jlorapudmel. KontponbHas padorta NelO
Jlorapudpmuueckas
byHKIIUA
Paznen 12. 16
MHo:xecTBa. 1eMEeHTbI
Teopuu rpagos
Tema 12.1 Conepxanue yueOHOro Marepuasia
MHoxecTBa [Tonstne muoxectBa. [TonMHOkecTBO. Onepaniii ¢ MHOKECTBAMU 2
Tema 12.2 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaHNeE (COAePKaHNEe PUKJIATHOTO 4
Onepanuy ¢ MHOKECTBAMHU | MOY.JIs1)
Onepanunu ¢ MHOXKecTBaMH. PelieHne npukiiaaHbIxX 3a1a4 2




B TOoM umciie IPaAaKTHYECKUX 3aHATHH] 2
Omnepanyu ¢ MHOKeCTBaMH. Perienne npukiiaaHbIxX 3a/1a4
Tema 12.3 Coaepikanue yueOHOro MaTepuajia
I'padsr [onsitue rpada. CsazHeIii rpad, 1epeBo, MUKI rpad HA TUIOCKOCTH 2
B ToM umciie IpaKTHYECKUX 3aHATHH]
[onsitue rpada. CsazHebIii rpad, 1epeBo, MUKI rpad HA IUIOCKOCTH
Tema 12.4 Conepxxanue yueOHOro Marepuaja 4
Pemrenue 3anay. Onepanuu ¢ MHOXkecTBaMH. OnrcaHue peanbHbIX CUTYallui C TOMOILbIO MHOKECTB. 2
Muoxectsa, I'padgpl u ux | [Ipumenenue rpadoB K peleHno 3a1ad
NPUMCHCHHUC KonTtponsnas padorta Ne 11 2
Paznen 13. DnemeHTHI 29
KOMOMHATOPHUKH,
CTATHCTHKHU U TEOPUH
BEPOATHOCTEM
Tema 13.1 Conep:xanue y4yeOHOro Mmarepuasa 2
OcCHOBHBIE OHATHS [IepecTaHOBKM, pa3MeIIEHNs], COYETAHUS. 2
KOMOMHATOPUKHU
Tema 13.2 Conepxanne y4e0HOro MaTepuaja 2 OK-01, OK-02,
CoObITHE, BEPOATHOCTH COBMECTHBIE 1 HECOBMECTHBIE COOBITUS. TEOPEMBI O BEPOATHOCTH CYMMBI COOBITHIA. 2 OK-03, OK-04,
coObiTus. CroxkeHue u YcioBHAas BEPOSITHOCTh. 3aBUCUMBIE U HE3aBUCHUMbIE COOBITHS. TeopeMbl 0 OK-05, OK-07
YMHOY>KCHHE BEPOATHOCTEN | BEPOSITHOCTH MPOU3BEICHUS COOBITHH. 1K 2.1
Tema 13.3 IMpodeccnoHaIbHO-OPUEHTHPOBAHHOE COlepKaHMe (COAepP:KaHUE PUKJIATHOTO 8 11K 4.1
BepostHOoCTh B MO/Y.JIs1)
poheccuOHaIbHBIX OTtHOocuTeNbHAs YaCTOTa COOBITHS, CBOMCTBO €€ YCTOMUMBOCTH. CTaTUCTHYECKOE 4
3aavax omnpeeneHue BeposTHOCTH. OLieHKa BEpPOSITHOCTU COOBITHS
B TOM 4Hc/Ie NPAKTHYECKUX 3aAHATHI 4
OTHOCHUTEIbHAS YacTOTA COOBITHS, CBOWCTBO €€ yCcTOHYMBOCTU. CTaTUCTHUECKOE
omnpeeneHue BeposTHOCTH. OLieHKa BEPOSITHOCTU COOBITHS
Tema 13.4 Coaepikanue yueOHOro MaTepuajia 2




JluckperHas ciaydanHas
BEJIMYMHA, 3aKOH €€

Bunel cnyyaitnsix BennuuH. OnpeneneHue IMCKPEeTHON CilydaiiHON BEIMYMHBL. 3aKOH
pacnpeneneHusi AMCKPETHOM Clly4allHOW BEIMYUHBI. Ee 4hCIIOBbIE XapaKTEpPUCTUKHU

pacrpeneseHus
Tema 13.5 Coaep:kanue yueOHOro MaTepuajia 2
3ajauu MaTeMaTu4YecKou Bapuanuonnsiii paa. [lonauron yactot u ructorpaMmma. CTaTUCTHUECKHE 2
CTaTUCTUKU XapaKTePUCTHUKH Psijia HAOIMIOTaeMbIX JAHHBIX
Tema 13.6 IIpodeccnoHaAIBLHO-OPHEHTHPOBAHHOE COAepKaHUe (CoAepKAHHe PUKIIATHOTO 10
Cocrasnenue TabauIl 1 MOJY.JIsl)
JUarpaMM Ha MPaKTHKE [lepBuunas 06paboTKa cTaTUCTHUUECKUX JaHHBIX. [ padrueckoe ux npeacraBieHue. 4
HaxoxaeHue cpelHuX XapakTepUCTHK, HAOII0AaeMbIX JaHHBIX
B TOM 4nciIe NPAKTHYECKUX 3AHATHH 6

[TepBuunas 00pabOTKa CTaTUCTUYECKUX JaHHBIX. [ paduueckoe ux mpeacTaBieHue.
HaxosxneHne cpeHIX XapakTEPUCTHK, HAOIIOAaeMbIX JaHHBIX




Tema 13.7 Coaepikanue yueOHOro MaTepuajia 3
Pemrenue 3anauq. OnemenTsl kKoMOuHaTOpUKU. CoOBITHE, BEPOSTHOCTD COObITHS. Cl0KEHUE U 2
DneMEeHTbI YMHOKEHHUE BEPOATHOCTEN
KOMOMHATOPHKH, KontponbsHas padorta Ne 12 1
CTaTUCTUKU U TEOPUU
BEPOSITHOCTEN
Paznen 14. YpaBHenus u 22
HepaBeHCTBa
Tema 14.1 Conep:xxanue yueOHOro Marepuaja
PaBHOCMIIBHOCTB PaBHOCUIBHOCTE YpaBHEHMH U HepaBeHCTB. Onpenenenns. OCHOBHbIE TEOPEMBI 2
YPaBHEHMH U HEPABEHCTB. | paBHOCWJIBHBIX TIEPEX0/IaX B YPaBHEHUSAX U HepaBeHCTBaX. OOIIHe METO B PEIICHHUS
OOmue MeTobl pENIEHNsT | ypaBHEHUI: MEPeX0/1 OT paBeHCTBA QYHKIIHIA K PABEHCTBY apr'yMEHTOB JIJIs
MOHOTOHHBIX (PYHKIUN, METOJ] pa3JIoKEHUs HA MHOXKUTEININ, METO/] BBEACHUSI HOBOM
MepeMEeHHOH, PYHKINOHAIBHO-TpadUYeCKUil METO
Tema 14.2 Conep:xaHnue y4eOHOro MmaTepuaJja
I'padmyeckuii meton OO61re MeTo bl pelIeHus] HEPaBEHCTB: MePeXo/l OT CPaBHEHUS 3HAaYeHUH (PYyHKINH K 2 OK-01. OK-02
penieHust ypaBHEHU, CPaBHEHMIO 3HAUEHUN apryMEHTOB JJIi MOHOTOHHBIX (DYHKI[M1, METO/1 HHTEPBAJIOB, OK-0 3’ OK-0 4’
HEPaBEHCTB ¢dbyHKIIMOHATBHO-Tpaguueckuil MeTo 1. ['paduueckuii MeTo1 peleHusl ypaBHEeHHUH 1 ’ '
OK-05, OK-06,
HEPaBEHCTB OK-07
Tema 14.3 Conepxanue yueOHOro Marepuasia 2 K 2.1
VYpaBHeHus U HepaBeHCTBa | OmpezeneHue Moayias. PackpeiTue MOIyiis o onpezaeneHuto. IIpocreiimue 2 K 4.1
C MOJYJIEM YpaBHEHUS U HEPABEHCTBA ¢ MOAyJeM. [[puMeHeHne paBHOCUIIBHBIX IEPEXOJ0B B
OIIPE/IETICHHBIX TUIIaX YPaBHEHUU U HEPABEHCTB C MOJIYJIEM
Tema 14.4 Conepxanue y4eOHOro Marepuasa
VYpaBHEHMs U HEPABEHCTBA | 3HAKOMCTBO ¢ napamerpoM. [IpocTeiime ypaBHEHUS! U HEPABEHCTBA C TAPaAMETPOM 2
C mapaMeTpaMu
Tema 14.5 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaHNeE (COAepKaAaHNE PUKJIATHOTO 8
CocraBieHue u penieHue MOJY.JIst)
npodeccHOHANIbHBIX 3aau | PeleHne TEKCTOBBIX 3a1a4 MPO(HeCCHOHATLHOTO COICPIKAHHS 2
C TIOMOIIIBIO YPaBHEHU B TOM 4mcIiIe IPAKTHYECKHUX 3aAHATHH 6




Pemenmne TekcTOBBIX 337129 TPO(PECCHOHATLHOTO COJCPKAHUS

Tema 14.6 Coaepikanue yueOHOro MaTepuajia

Pemenue 3anay. OOm1rie METOIbI PEIICHUsI YpaBHEHUH. Y PaBHEHUS! K HEPABEHCTBA C MOJIYJIEM U C 2
VYpaBHEHUS U HEPABEHCTBA | MMapaMeTpaMu

B TOM 4HnciIe NIPAKTHYECKUX 3aHATHI 4
OO01ue MeToIpl pellieHusl ypaBHEHUI. Y paBHEHUS U HEPABEHCTBA C MOAYJIEM U C
rapameTpamu

IIpomexyTounas arrecranus (Jk3ameH) 9

Bcero: ‘ 327

Mo Kaxoli meme onuceigaemca codepxcaHue yyebHo20 mamepuana (8 AuOaKmMuYeckux eOUHUYAX), HaUMEHOBAHUA Heobxo0UMbIXx Aa6OPAMOPHLIX, MPAKMUYECKUX U UHbIX
3aHamul. O6bem Yacos onpedendemcs rno Kax ool nosuyuu cmonbua 3.
*MpogheccuoHanbHO-0pUEHMUPOBAHHOE COOepXcaHUe Moxem bbimb pacnpedesneHo o pa3oeanam (memam) uau CKOHUEHMPUPOBAHo 8 paszoese [NpuKknadHol modysb



3. YCJI0BUs PEAJIM3ALIMU TPOT'PAMMBbI
OBIIEOBPA3OBATEJIBHOMN JUCHUILJIAHBI

3.1. TpeﬁoBaHnﬂ K MUHUMAJIbHOMY MaT€PHAJIbHO-TEXHUYCCKOMY o0ecnevYeHuIo

Peanu3arust mporpaMMBbl TUCIUIUIMHBI TPEOyeT HATHMYUS y4eOHOTO KaOWHEeTa MaTEeMAaTHKH.
Ob6opynoBanue yueOHOro kabuHeTa:

- OCAI0YHBIE MECTA M0 KOJUYECTBY O0yJIArOIIHXCS;

- pabodee MeCTO IMPEero1aBaTes;

- KOMIUIEKT y4eOHO-HaTJISAHBIX TT0COOHIA;

- KOMIUIEKT 3JICKTPOHHBIX BUJICOMATECPHAIIOB;

- 3aJIaHAS JUTSI KOHTPOJIBHBIX padoT;

- MpoeCCHOHAIBHO OPUCHTHPOBAHHBIC 3a1aHHUS,

- MaTepHuaIbl 3K3aMeHa.

Texaudeckue cpecTBa 00yICHHUS:

- IEPCOHATBLHBIA KOMITBIOTEP C JIMIICH3HOHHBIM ITPOTPAMMHBIM 00CCIICUCHHEM;

- IPOEKTOP C IKPAHOM.

3.2. UudgopmanuoHHOe o0ecneyeHre peaTu3aluu MporpaMmbl

3.2.1. OcHOBHbBIE TEYATHbIC U3TAHUS

1. bammmakoB M.U. Matemaruka: anreOpa 1 Hayajla MaTeMaTUYECKOTO aHallu3a, FTeOMETPHSI.
VYyeonuk. — M.: U3natenbckuii ieHTp «Akagemus», 2017.

2. lamasiu A.A. Matematuka: yueOuuk. — M.: UHOPA-M, 2021. -544c. (Cpennee
npodeccuoHanbHOe 00pazoBanue) (DbC znanium.com)

Jlononnumenvholit UCHOUHUK:

1. Jamasa A.A. COopHHK 3a/1a4 IO MaTeMatuke: yaeoHoe nocobue. — M.: DOPYM:
NH®PA-M, 2018. -352c. (Cpennee npodeccrnonansHoe odpazoBanue) (DbC znanium.com)
2. Anrebpa u Hauana ananmza: YueOnuk mais 10-11 xn./ HI.A. Anmumos, FO.M. Konsarun, FO.B.
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4. KOHTPOJIb 1 OHEHKA PE3YJ/JIbTATOB OCBOEHMSI
OBIIEOBPA3OBATEJIBHOU JUCIIUIIJIMHBI

KoHTponb ¥ oOlleHKa pacKpbIBalOTCA 4Yepe3 YCBOEHHbIE 3HAHUSA W MPUOOpPETEHHbIE
0OyJaroIMMHUC YMEHUS, HalpaBieHHbIE Ha (QopMupoBaHHE OOMMX U MPOPECCHOHATBHBIX
KoMmmeTeHIui. KoMneTeHiu T0KHBI ObITh COOTHECEHBI C MPEAMETHBIMU pe3yibraTamu. [1Jis
KOHTPOJISI M OLIEHKH PE3yJIbTaTOB OOYUEHHS IPEIoJaBaTellb BHIOMpAET (OPMBI M METOABI C
y4eToM IpodeccnoHaIM3ai 00yISHHUS TI0 TPOTPaMMe JAUCITUTUTIHBI.

Oob6masi/mpodeccuoHanbHas Pazgen/Tema Tun oueHoYHbIX
KOMIeTeH U MepOonpHUsITHS
OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 [T-0/c?, 1.4, 1.5, TectupoBanue
pelIeHus 3aaa4d 1.6 VYcrHblii onpoc
npo(eCcCHOHATIBHOMI P2, Tempt 2.1,2.2,2.3,2.4, 2.5 TI-0/¢, | Maremaruueckuii
ACTIEIBHOETE 1232 Temer 3.1,3.2, 3.3 T-o/c, 3.4 JUICTART
TIPUMCHHTCIIRHO P 4: Temsr 4. 1: 4.2: 43,44, 4.5, 4.6, MuuBunyanbas
K Pa3JINYHBIM KOHTEKCTaM 4.7 T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIbHAS
P 5, Temsl 5.1, 5.2 pabota

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBienue
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 Pe3yJIbTATOB
P7, 6Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 IT-0/¢,7.8,7.9, 7.10 II-o/c,
7.11,7.12,7.13, 7.14, 7.15, 7.16, 7.17
P8, Temn: 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 | pador

MPAKTUYCCKUX pa60T
3aH_II/ITa TBOPUYCCKHUX

P9, Tems1 9.1,9.2,9.3,9.4,9.5 3amura

P 10, Temsr 10.1, 10.2, 10.3, 10.4 VHIUBUYyJIbHBIX

P 11, Tembl 11.1, 11.2, 11.3 H-O/C, IIPOEKTOB

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

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 [T-o/c, 13.6 9K3aMEeHaIlMOHHBIX

Brinonnenue




P 14, Temnr 14.1, 14.2, 14.3, 14.4, 3alaHui

14.5 IT-o/c, 14.6
OK 02. Ucnosp30BaTh P 1, Temal.1, 1.2, 1.3 IT-0/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIE CPENICTBA 1.6 YcerHbI onpoc
MOMCKA, aHAJIN3a U P2, Tempr 2.1,2.2,2.3,2.4, 2.5 I1-0/¢, | Maremarmaeckuii
MHTCpIpETALIT 12>§ Temst 3.1, 3.2, 3.3 T-o/c, 3.4 JUKTANT
uHpopMALIH, 1 P4 Towbi 4.1.4.2. 43, 44, 45, 4.6, | Vnausuayasnas
I/IH(bOpMaHI/IOHHI)Ie 4.7 11-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATCIIbHAaA
TEXHOJIOTHH ISt P 5, Temsr 5.1,5.2 pabota
BBITIOJTHEHUS 33124 P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
npodeccroHanbHOI 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 Pe3yJIbTATOB
JeSITeIILHOCTH P7, Temr1 7.1,7.2,7.3, 7.4, 1.5, 1.6, MPAKTHYECKUX padoT

7.7 11-0/¢,7.8,7.9, 7.10 II-o/c,
7.11,7.12,7.13, 7.14, 7.15, 7.16, 7.17
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Tems 11.1, 11.2, 11.3 [T-o/c,
11.4,11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3,12.4

3amuTa TBOPUYECKUX
pabot

3amura
WH/INBUTYalTbHBIX
MIPOEKTOB
KonTponbhas pabora

P 13, Temst 13.1, 13.2, 13.3, 13.4, Brmomerie

13.5 T-o/c, 13.6 SK3aMEHALMOHHBIX

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 3ajann

14.5 IT-o/c, 14.6
OK 03. ITmannpoBats u P1,Temal.1, 1.2, 1.3 II-0/c, 1.4, 1.5, | TecrupoBanue
peann3oBhIBaTH cobcTBeHHOE | 1.6 Y CTHBIH Onpoc
npodeccHoHaTbHOE U P2, Tempr 2.1,2.2,2.3,2.4, 2.5 II-0/¢, | Maremarnueckuii
PHHHOCTHO PASBHTHE, 1232 Temsr 3.1,3.2, 3.3 T-o/c, 3.4 JUICTART
HpeaIPUHAMATETBCKYIO P 4: TeMor 4.1: 4.2: 43,44, 4;.5, 4.6, VHpuBuyansHas
IIEATENBHOCTD B 4.7 -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITENbHAS
npodeccuoHanbHOM chepe, P 5, Tems 5.1,5.2 pabora
HUCII0JIb30BaTh 3HAHUS 110 P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [Ipencrabienue
dunancoBoii rpamotHoctu B | 0.7 11-0/C, 6.8, 6.9, 6.10 I1-0/C, 6.11 pe3y/IbTaToB

Pa3JIMYHBIX )KU3HCHHBIX

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 I1I-o/c,

MPAKTHYECKUX padboT

CHTYax 7.11,7.12, 7.13, 7.14, 7.15, 7.16, 7.17 | SXUHTa TBOPUCCKUX
P8, Temni 8.1,8.2,83,84,85,86 | pabor
P9, Tems1 9.1,9.2,9.3,9.49.5 3amura
P 10, Temsr 10.1, 10.2, 10.3, 10.4 VHIUBUyJIbHBIX
P 11, TeMspl 11.1, 11.2, 11.3 H-O/C, IIPOCKTOB
11.4,11.5, 11.6 IT-o/c, 11.7 KouTposHas paboTa
P 12, Temsr 12.1, 12.2,12.3, 12.4 BEINOHEHME
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 T-o/c, 13.6 DK3aMEHAIMOHHBIX
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 3a/laHuH
14.5 IT-o/c, 14.6
OK 04. DddexTuBHO P 1, Temal.1, 1.2, 1.3 T-0/c, 1.4, 15, | TectupoBanue
B3aMMOJICMCTBOBATh U 1.6 YcerHbI onpoc
paboTarh B KOJJIEKTHUBE U P2, Tempr 2.1,2.2,2.3,2.4, 2.5 II-0/¢, | Maremarnueckuii

2.6




KOMaH/JI€

P 3, Temsr 3.1, 3.2, 3.3 [T-0/c, 3.4
P4, Temnr 4.1,4.2,4.3,4.4,4.5, 4.6,
4.711-o0/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, 6Tems 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 IT-0/¢,7.8,7.9, 7.10 IT-o/c,
7.11,7.12,7.13, 7.14, 7.15, 7.16, 7.17

JUKTAHT
NunuBunyanbHas
CaMOCTOSITENbHAS
paborta
IIpencraBienue
pe3yabTaTOB
IIPAKTUYECKUX padoT
3amuTa TBOPUYECKUX

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 paboT

P9, Temnr 9.1,9.2,9.3,9.4,9.5 SaumTa

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 111, 11.2, 11.3 Tl-o/e, | "HAMBHAYAIRHEX

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

P12, Temsr 12.1,12.2,12.3,12.4 Konrposnbras padora

P 13, Temsr 13.1, 13.2, 13.3, 13.4, Brmonaenue

13.5 IT-o/c, 13.6 SK3aMEHAIMOHHBIX

P 14, Temsr 14.1, 14.2, 14.3, 14 .4, 3a7aHuit

14.5 IT-o/c, 14.6
OK 05. OcymiecTBisTh P1,Temal.1,1.2,1.3II-0/c, 1.4, 1.5, | TecrupoBanue
YCTHYIO U TUCbMEHHYIO 1.6 VYerHbll onpoc
KOMMYHHKAIIHIO Ha P2, Temsr 2.1,2.2,2.3,2.4, 2.5 [1-0/¢, | MaremaTigeckuii
TOCYJIaPCTBCHHOM SI3BIKE 1232 Temer 3.1.3.2. 3.3 Tl-o/c. 3.4 JUKTaHT
Poccuiickoit ®enepanu ¢ P 4: TeMor 4.1: 4.2: 43,44, 4’.5’ 4.6, VHauBuyansHas
Y4eTOM 0COOCHHOCTEH 4.7 T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIbHAS
COIIMAJIBHOTO ¥ KYJIBTYPHOTO | P 5 Temsl 5.1, 5.2 paboTta
KOHTEKCTa P1,Tema 1.1, 1.2, 1.311-0/c, 1.4, 1.5, | IIpexncrasienue

1.6 pe3yJIbTaTOB

P2, Temnr 2.1,2.2,2.3,2.4, 2.5 TI-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 II-o/c, 3.4
P4, Temnr 4.1,4.2,4.3,4.4,4.5, 4.6,
4.711-o0/c, 4.8,4.9,4.10,4.11

PS5, Temsr 5.1,5.2

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 II-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, 6Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c,
7.11,7.12,7.13, 7.14, 7.15, 7.16, 7.17
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1, 9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-0/c,
11.4,11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 IT-o0/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6P 9, Tems1 9.1, 9.2,
9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4

MPaKTUYECKUX PadboT
3anura TBOPYECKUX
pabort

3ammura
VHIUBUTyJIbHBIX
MPOEKTOB
KontponbHas pabota
Breinonnenue
SK3aMEHAIlMOHHBIX
3aJaHui




P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,

14.5 IT-o/c, 14.6

OK 06. IIposiBisATH
IPaXKIaHCKO-
MAaTPUOTUIECKYIO TTO3UIINIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE ITOBEJICHNE Ha
OCHOBE TPaIUITUOHHBIX
00II1eUeIIOBCUSCKUX
IIEHHOCTE, B TOM YHCIIE C
Y4eTOM TapMOHH3AINH
MEXHAMOHAIBHEIX U

P1,Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5,
1.6

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7,Tems 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 IT-0/c,7.8,7.9, 7.10 IT-o/c,
7.11,7.12,7.13, 7.14,7.15, 7.16, 7.17
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temsr 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6

TecTtupoBanue
VYerHbIM onpoc
Maremarnyeckuii
JTUKTaHT
NunuBunyanbHas
CaMOCTOSITENbHAS
pabota
IIpencraBienue
pe3yNnbTaTOB
MPAKTHYECKUX padboT

MEXPEITUTHO3HBIX 3amuTa TBOPIECKIX
OTHOIIEHUH, TIPUMEHSTh pabot
CTaH1apThI 3amura
AHTHKOPPYIITUOHHOTO WHIMBUTYTbHBIX
TTOBEJICHHS MIPOEKTOB
KontponpHas padota
Beinonnenue
IK3aMEHAIMOHHBIX
3aJaHui
OK 07. ConeiicTBOBaTH P1,Temal.1,1.2,1.3II-0/c, 1.4, 1.5, | TecrupoBanue
COXPAaHEHUIO OKPYKaroIIeh 1.6 VYcrHblit onpoc
cpejibl, pecypcocOepekeHnIo, g 623’ Tempr 2.1,2.2,2.3, 2.4, 2.5 TI-0/¢, | \aremaruueckuii
HMPHMEHATS SHAHI 00 P 3, Tewmsi 3.1, 3.2, 3.3 TT-o/c, 3.4 JUCTART
W3MEHEHHMH KIIMMATa, P4, Tempi 4.1,4.2,43,4.4,45, 4.6, WupuBuayansHas
MPUHIUIIBI OEPEIKITUBOTO 4.7 T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIbHAS
MPOM3BOICTBA, Y3((HEKTHBHO P 5, Temsr 5.1, 5.2 pabora
NIEHCTBOBATH B P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [Ipencrabienue
YpEe3BbIYAHHBIX CUTYAIUSIX 6.711-0/c, 6.8, 6.9, 6.10 II-0/c, 6.11 pe3yibTaToB

P7, 6Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 II-o/c,
7.11,7.12,7.13, 7.14,7.15, 7.16, 7.17
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1, 9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-0/c,
11.4,11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o0/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6

MPaKTUYECKUX PadboT
3amuTa TBOPYECKUX
pabot

3amura
WHIUBHIyaJIbHBIX
MIPOEKTOB
KonTpomnbnas pabora
Brimonnenue
9K3aMEHAaIlMOHHBIX
3aJaHuM




TIK 2.1. P 1, Tema 1.1, 1.2, 1.3 TT-o/c*, 1.4, 1.5, TectupoBanue
1.6 YcTHBII ompoc
12> é’ Temsr 2.1,2.2,2.3,2.4, 2.5 TT-0/C, | Marematuaeckusii
P 3, Temsi 3.1, 3.2, 3.3 [-o/c, 3.4 AMITART
P4, Tewmbi4.1,42,43,4.4, 45,46, | VHWMBALyalbHasd
4.7 l-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATENbHAs
P 5, Temsr 5.1,5.2 paborta
P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [Tpencrasnenue
6.7 IT-o/c, 6.8, 6.9, 6.10 T-o/c, 6.11 PE3YITBTATOR
P7, 6 Tems 7.1,7.2,7.3,7.4,7.5,7.6, NPaKTHYeCKUX paboT
7.7 T-0/c,7.8,7.9, 7.10 TI-o/c, SaITa TROpHECKIX
7.11,7.12,7.13, 7.14, 7.15, 7.16, 7.17
P8, Temsi 8.1, 8.2, 8.3, 8.4, 85,86 | Pador
P9, Tems 9.1,9.2,9.3,9.4,9.5 3amura
P 10, Temsr 10.1, 10.2, 10.3, 10.4 WHIUBUTyJIbHBIX
P 11, TeMmsl 11.1, 11.2, 11.3 H-O/C, IIPOEKTOB
11.4,11.5,11.6 -o/c, 11.7 KonTpomssas paGoTa
P12, Tems 12.1,12.2,12.3, 12.4 BT eI
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
135 H'O/C, 136 OK3aMCHAIIUOHHBIX
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 3a/1aHuH
14.5 IT-o/c, 14.6

TIK 4.2. P 1, Tema 1.1, 1.2, 1.3 IT-0/c®, 1.4, 1.5, TectupoBanue
1.6 YCTHBIH ompoc
12> é’ Tembt 2.1,2.2,2.3,2.4, 2.5 TI-0/¢, | Marematuueckuii
P 3, Temsr 3.1, 3.2, 3.3 T-o/c, 3.4 AHICTART
P4 Temsi4.1,42, 43,44, 45,46, | AHmMBALyalbHas
4.7 TI-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATENbHAs
P 5, Tems 5.1,5.2 pabora
P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [Ipencrabienue
6.7 [T-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pE3YJIBTATOR

P7,Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13, 7.14, 7.15, 7.16, 7.17
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o0/c,
11.4,11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6

MPaKTUYECKUX PadboT
3anmra TBOPYECKUX
pador

3amuTa
WHJUBUIyaJIbHBIX
MPOEKTOB
KontponbHas padota
Breimonnenue
SK3aMEHAIlMOHHBIX
3aJaHuM
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