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1. OBLIASA XAPAKTEPUCTUKA PABOYEN

OBIIEOBPA3OBATEJBLHON JUCIATLIUHBI

ITPOI'PAMMBbI

1.1. Mecto o0061eo0pa3oBaTe/ibHOI AUCHMILIMHBI B crpykrype OIIOII CIIO -
HIcc3

Oo6meo6pazoBarenpHas aucnurummaa [17] 01 Marematuka sBiseTcss 00s3aTeIbHOMN
4acThi0  00IIe00pa30BaTENbHOTO IIMKJIAa OCHOBHOW MpodeccnoHalbHON 00pa3oBaTeabHOU
nporpammbel CITIO — TITICC3 B coorBerctBuu ¢ ®PI'OC CIIO mo cnemumanpHocTn 38.02.03
OrnepanmoHHas A€ TEIbHOCTD B JIOTUCTHUKE.

1.2. Iear W mnJIaHUpyeMble Pe3yJabTAThI
AUCHUILIHHBI

1.2.1. leap AUCHUILIHHDBI

Copepxanne mporpammbl aucuuranasl  [1J1 01 MaremaTtuka HampaBiIeHO Ha
JIOCTH)KEHHE PE3YJIbTaTOB €€ M3yueHus: B cooTBeTcTBUU ¢ TpeboBanusimu @I'OC COO c yuerom
npodeccuonansHoit Hampasinennoctu GI'OC CIIO.

OCBOCHHsI 0011e00pa3oBaTebHOI

1.2.2. [lnanupyemMblie pe3yJibTaThl 0CBOEHHS TUCHHUILIMHBI B c00TBeTcTBHH ¢ PI'OC
CIIO u Ha ocaose ®I'OC COO

Oco0oe 3HaueHue nucuuIUInHa uMeeT npu popmupoBanuu u pazsutuu OK u I1K.

Kon u naumenoBanue
bopmMupyeMbIX
KOMIIETEHIINH

HJIaHI/IpyeMBIe PE3YIbTAThl OCBOCHUSA JUCHUIIJIMHBL

o0mue

JTUCHHUTITMHAPHBIC (TTPEIMETHBIC)

OK 01. Beibupatb
CHOCOOBI pelIeHus
3ama4
npodeccuoHanbHOM
JIeSTEIbHOCTH
PUMEHUTETBHO

K pa3IMYHbIM
KOHTEKCTaM

- TOTOBHOCTb K TPYAY,
OCO3HAHHE LIEHHOCTU
MacTepcTBa, TpyAotolue;

- TOTOBHOCTh K aKTUBHOM
JIeSITEIIbBHOCTH
TEXHOJIOTHYECKOU U
COLIMAIbHOW HAIIPABIEHHOCTH,
CIOCOOHOCTH MHUIIMHPOBATD,
TJIAaHUPOBATh U
CaMOCTOSITENIBHO BBITIOJIHSATh
TaKyIo JeSITeIbHOCTD;

- UIHTEpEC K Pa3InUYHbIM
chepam mpodeccuoHATbHON
JIESTEIBHOCTH,

OBnaziecHuEe YHUBEPCAITbHBIMU
yueOHBIMU MTO3HABATEIBHBIMU
NEUCTBUSIMU:

a) 6a30BbIE JIOTHUECKUE
NEUCTBHUA:

- CaMOCTOSITENBHO
dbopMynupoBaTh u
aKTyaJIu3UpPOBaATh MPOOIEMY,
paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBIIMBATh
CYILLIECTBEHHBIN NIPU3HAK WU
OCHOBaHUS JJI CPaBHEHMS,
KJ1acCU(pUKAUU U 0000IICHNUS;

- BJIAJIETh METOJIAMH
JI0Ka3aTeIbCTB, AITOPUTMAMHU
peIIeHHs 3a/1a9; yMEHUE
(dbopMynHUpoBaTh ONpeeNICHUs,
aKCHOMBI U TEOPEMBI, IPUMEHSTH
UX, IPOBOJUTH JOKa3aTelIbHbIE
pacCyKIeHHs B XO/I€ PEIICHUS
3ajay;

- YMETh ONIEPUPOBATH TTOHATHIMU:
CTETIeHb YnCIIa, JIorapu(M 4ucia;
YMEHHUE BBITIOJIHATH BEIYMCIICHUE
3HAa4YeHU# U peoOpa3oBaHUs
BBIPOKEHUI CO CTETICHSIMU U
Jorapupmamu, IpeodpazoBaHUs
JIPOOHO-PAIIMOHATIEHBIX
BBIPAKCHMUI;

- YMETh ONIEPUPOBATH MOHITHIMHU:
panroHaIbHbIE, HPPALlIOHAIIBHBIE,
noKa3aTeJbHbIE, CTETICHHBIE,
JorapupmMHuUEcKue,
TPUTOHOMETPHUYECKUE YPABHEHHS U
HEPaBEHCTBA, X CUCTEMBI;

- YMETh ONIEPUPOBATH MOHITHIMU:
¢byHKLUMs, HETIpephIBHAS (PYHKIUS,
IIPOM3BOJIHAs, TEpBOOOpA3HAs,
OTIpeIeIeHHBI UHTETPal; YMETh
HaXOJUTh IPOU3BOJHBIE
HIIEMEHTAPHBIX (DYHKIINH,
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- OIIPEIENATh LEH
IeATEeIbHOCTH, 331aBaTh
napaMeTpsl U KPUTEPUHU HX
JIOCTHIKEHHUS,

- BBISIBISITH 3aKOHOMEPHOCTH U
MIPOTHBOPEYHS B
paccMaTpUBaeMbIX SIBICHUSX;

- BHOCHTh KOPPEKTHBHI B
JIeITEIIbHOCTD, OICHUBATh
COOTBETCTBHUE PE3YJIbTATOB
EJISIM, OIICHUBATH PUCKU
MOCJIEACTBUI IeITEIBHOCTH,

- pa3BUBATh KPEATUBHOE
MBIIIICHUE TTPU PEIICHUN
JKU3HEHHBIX TTPOOIIEM

0) 6a30BbBIE UCCIIEIOBATEIILCKUE
JNCUCTBHA:

- BIIaJICTh HaBBIKAMU y4eOHO-
HCCIICIOBATCIbCKOMN U
MIPOCKTHOM JIeATEIILHOCTH,
HABBIKAMU Pa3peIICHUS
po0Jem;

- BBISIBJISITH TIPUYUHHO-
CIIEICTBEHHEIE CBSI3U U
aKTyaJIM3UpPOBaTh 3a1a4y,
BBIIBUTATh TUIIOTE3Y €€
peIIeHus, HAXOAUTh apPTyMEHTHI
IIUIS TOKAa3aTeNNbCTBA CBOUX
YTBEPKICHUH, 33/1aBaTh
napaMeTpsl U KPUTEPUU
pelIeHus;

- aHAIM3UPOBAThH OTyYEHHBIC B
XOJIe peIICHHUS 33191
pe3yNbTaThl, KPUTHYECKH
OIICHUBATh UX JIOCTOBEPHOCTH,
MIPOTHO3UPOBATh HU3MEHEHHE B
HOBBIX YCIIOBUSX;

-- YMETb MEPEHOCUTH 3HAHUS B
MO3HABATEIIBHYIO U
MPAKTUYECKYIO 00JIacTu
KU3HEIEATENLHOCTH;

- YMETh HHTETPUPOBATH 3HAHHUS
U3 pa3HBIX MPEIMETHBIX
o0Jacrei;

- BBIIBUTAaTh HOBLIE HUJIEH,
npeJiaraTh OpUTHHAILHBIC
MOJIXOJIBI U PEIICHUS;

M CIIOCOOHOCTh X
HCIIOIL30BaHUA B
IIO3HABaTEJILHON U COLIMAIbHON
MIPAKTUKE

UCTIONB3Ys CIPaBOYHBIE
MaTepHallbl; UCCIEI0BaTh B
NPOCTEUIINX CcIydasx (yHKIUU Ha
MOHOTOHHOCTb, HAXOIUTh
HanOOJIbIINE M HANMEHBIITNE
3Ha4eHus QYHKLUUN; CTPOUTh
rpaMKu MHOTOYJICHOB C
UCIOJIb30BaHUEM alllapara
MaTeMaTHYECKOT0 aHAIIN3a;
IPUMEHSTH [IPOU3BOIHYIO IIPH
pelLIeHNH 33/1a4 Ha JBHKEHHE;
pelarh MpakTUKO-
OpPUEHTHPOBAHHBIE 33/1a41 Ha
HauOoJIbIINE U HAUMEHbIIINE
3HAYCHUs1, Ha HAXOXKACHUE ITYTH,
CKOpPOCTHU M YCKOPEHUS;

- YMETh OIEPUPOBATH MOHITHIMU:
paunoHanbHas QyHKIMS,
nokaszarenbHas QyHKIHS,
cTeneHHast pyHKIus,
norapupmMugecKkas GyHKIus,
TPUTOHOMETpUUYECKUE (DYHKIUH,
oOpartHble GYyHKINN; yMEHUE
CTPOUTB I'papUKU U3YUEHHBIX
(GyHKIMH, UCII0JIb30BATh IpauKU
IPU U3yYEHUH IPOLIECCOB U
3aBHCUMOCTEH, IPY PEIICHUH 3a/1a4
U3 APYruX y4eOHBIX MPEIMETOB U
3a71a4 U3 PeabHOMN KU3HU;
BbIpaXkaTh (pOpMyJIaMu
3aBHCUMOCTH MEXy BEJTUUINHAMH;
- YMETh pelIaTh TEKCTOBBIE 33/1a4H
pa3HBIX TUIOB (B TOM YHCIIE HA
IPOLEHTHI, JOJIX U YaCcTH, HA
JBUKEHHE, paboTy, CTOUMOCTD
TOBApOB U YCIIYT, HAJIOTH, 33]]a41
13 00JIaCTH YIPABJICHUS JINIHBIMU
U ceMeHBIMU (pUHAaHCAMH);
COCTABJIATH BBIPAKEHHS,
ypaBHEHHMsI, HEPAaBEHCTBA U UX
CHCTEMBI IO YCIIOBHIO 33]1a4H,
UCCIIEIOBATh MOJyYEHHOE pellIeHHe
1 OIICHUBATH MPaBIOTOI00HOCTh
pe3yJIbTaTOB,

- YMETh OIEPUPOBATH MOHATUAMU:
cpenHee apumeTudeckoe,
MenraHa, Haubobliee u
HalMEHbIIIee 3HaYEHUs, pa3Max,
JCTIepCHs, CTaHIapTHOE
OTKJIOHEHHUE YHMCIIOBOT0 Habopa;
YMETh U3BJIEKATh,
MHTEPIPETHPOBATH HHPOPMALHIO,




NPEJCTaBICHHYIO B TA0IUIaX, HA
JIarpamMmax, rpadukax,
OTpaXkarollyr0 CBOMCTBA PeaIbHBIX
MIPOLIECCOB U SIBJICHUM;
MPEJICTaBIISTh HHPOPMAIIHIO C
MOMOIUIBIO TAOJUI] U TUarpamm;
HCCIJIEI0BATh CTATUCTHUECKUE
JTaHHbIE, B TOM YHCJIE C
IPUMEHEHHEM TpaprUeCcKuX
METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;
- YMETh OIEPUPOBATH MOHATHAMU:
CIIyYailHBIN OMBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTH CIYYaiiHOTO
COOBITHSI; YMEHUE BBIYUCIIATD
BEPOATHOCTH C UCIIOJIb30BAHUEM
rpadUyecKuX METOA0B; IPUMEHSTh
(OpMYITBI CTIOKEHHUS U YMHOXKCHHS
BEPOATHOCTEH, KOMOMHATOPHbBIE
(baxThl 1 GOPMYITBI IPU PELICHUN
3aJ1a4; OIEHUBATh BEPOSTHOCTU
peanbHBIX COOBITHIT; 3HAKOMCTBO
CO CIIy4YailHBIMU BEIMYHMHAMU;
YMEHHUE IPUBOIUTH IPHMEPHI
MPOSIBIICHUS 3aKOHA OOJIBIINX
YHCeN B IPUPOIHBIX U
OOIIeCTBEHHBIX SBJICHUSX;

- YMETh ONEPUPOBATH MOHITHIMU:
TOYKa, MpsiMasi, IIOCKOCTb,
MIPOCTPAHCTBO, IBYIPAaHHBIN YTOII,
CKpELMBAIOIUECS MPSIMBbIE,
NapajuIeIbHOCTD U
MEPIEeHIUKYISIPHOCTD MPSIMBIX U
IIJIOCKOCTEM, IOl MEXIY
MPSIMBIMH, YTOJI MEXKTY IPSIMOM U
MJIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE
MEXy IPSIMBIMU, PACCTOSHUE
MEXy TUIOCKOCTSIMU; YMEHHE
UCTIOJIb30BaTh MPH PEIICHUH 3aa4
U3ydeHHbIE (PAKTHI U TEOPEMBI
IUIAHUMETPHUH; YMEHUE OLIEHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOIIETO
MUDA;

- YMETh OIEPUPOBATH MOHATUAMU:
MHOTOTPaHHHK, CEYCHUE
MHOT'OIpaHHHKa, KYO,
napajuiesienune, mpusma,
nupamMuia, GUrypa u moBepXHOCTh
BpallleHus, IIWIUHIP, KOHYC, 11ap,
cdepa, ceueHus: GUTypsI
BpallleHusl, TUIOCKOCTb,




Kacaromasicsi cepsl, UIUHIPA,
KOHYCa, TUIOMIA b IIOBEPXHOCTH
MUPAMHUIBI, TPU3MBI, KOHYCA,
IUAJTUHIPA, TI0MAb chephl, 00beM
KyOa, MpsIMOYTOJILHOTO
napauiesienune/1a, MupaMuibl,
NPU3MBI, HWIMHAPA, KOHYCa, [1apa;
YMEHHUE H300paxarb
MHOTOTPaHHUKH ¥ TIOBEPXHOCTH
BPAIICHHS, UX CEUCHUS OT PYKH, C
MTOMOIIBIO YePTEIKHBIX
WHCTPYMEHTOB U 3JICKTPOHHBIX
CpPE/CTB; YMEHHUE PAaCIO3HABATh
CUMMETPHIO B ITPOCTPAHCTBE;
YMEHHUE pacrio3HaBaTh MPABHIbLHBIC
MHOTOTPaHHHKH;

- YMETh ONEPUPOBATH MMOHATHIMHU:
JIBI)KCHUE B TPOCTPAHCTBE,
no100HbIE PUTYPHI B
MPOCTPAHCTBE; UCIIOJIb30BaTh
OTHOILICHHE IIJIOIAeH
MOBEPXHOCTEH 1 00BEMOB
MOT00HBIX (PUTYpP TIPU pEIICHUN
3ajau;

- YMETh BBIYHCIIATH
TreOMETPUYECKUE BETUUUHBI
(nymuHa, yro, miomaas, O0beM,
TJIOIA/Ib TIOBEPXHOCTH),
UCTIOJIB3YS U3ydeHHBIC (DOPMYITBI U
METO/IBI;

- YMETh ONIEPUPOBATH MMOHATUSIMHU:
MPsIMOYTOJIbHAS CUCTEMA
KOOPJMHAT, KOOPUHATHI TOYKH,
BEKTOP, KOOPJAUHATHI BEKTOPA,
CKaJISIpHOE TIPOM3BE/ICHUE, YTOI
MeEX1y BEKTOpaMH, CyMMa
BEKTOPOB, POM3BEACHNE BEKTOPA
Ha YHCJIO0; HAXOUTh C MTOMOIIIBIO
W3YYCHHBIX (POPMYIT KOOPIUHATHI
CepeIMHbI OTPE3Ka, PACCTOSTHHUE
MEXTy IBYMSI TOUKAMU;

- YMETh BBIOMPATH TTOIXOSIIIHIA
W3YYCHHBIN METOJ JUTSl PEIICHHUS
3aJ]auu, pacro3HaBaTh
MaTemMaTnueckue (hakThl U
MaTeMaTHYECKUE MOJICITH B
MPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHHSX, B UCKYCCTBE; YMCHHE
MPUBOIUTH TIPUMEPHI
MaTeMaTHYECKUX OTKPBITUH
POCCHUICKON U MUPOBOM
MaTeMaTUYECKON HAYKH.




- YMETh ONEPUPOBATH MOHSATUSIMHU:
orpezieNieHue, akCuoMa, TeopemMa,
CJIEZICTBHE, CBOMCTBO, MIPU3HAK,
JI0Ka3aTeNbCTBO, PABHOCHIIbHBIE
(bopMyITUPOBKH; YMEHUE
dbopmyaupoBaTh 0OpaTHOE U
IPOTHBOIOJIOKHOE YTBEPKICHUE,
MPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIb30BATh
METOJT MaTEeMaTUYECKON UHTyKI1H;
MIPOBOJIUTH JOKa3aTeIbHbIC
paccyXIeHus [P pelIeHUHU 3a1ad,
OLICHUBATh JIOTHYECKYIO
MPABHJIBHOCTD PACCYXKICHHIA;

- YMETh ONEPUPOBATH MOHATUSIMHU:
MHO>KECTBO, ITOJIMHOKECTBO,
oTepanuy HaJl MHOXKECTBAMH,
YMEHHE UCII0JIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN armapar Jis
OMKCAaHUS PeaNIbHBIX MPOIIECCOB U
SIBIICHUH TIPY PEIICHUM 3a/1a4, B
TOM YHUCJIE U3 IPYTHX y4EOHBIX
MPEIMETOB;

- YMETh ONEPUPOBATH MOHATUSIMHU:
rpad, CBA3HBIN Tpad, 1epeBo, UK,
rpad Ha TIOCKOCTH; YMEHHUE
3aJ1aBaTh U OMUCHIBATH rpadbl
pa3IMYHBIMH CIIOCO0AMU;
MCIIOJIb30BaTh Tpad)bl MPHU PEIICHAH
3ajady;

- YMETb CBOOOJIHO ONIEPUPOBATH
MOHATUSIMH: COUYETaHUE,
NIEPECTaHOBKA, YUCIIO COUCTAHUH,
YHCII0 epECTaHOBOK; OMHOM
HeroToHa; yMeHUE TPUMEHSTh
KOMOUHATOpHBIE (DaKThI U
paccyXIeHHs IS pelIeHUs 3a/1a4;
-YMETh ONEePUPOBATH MOHATUSIMU:
HaTypaJIbHOE YUCIIO0, 1IeJI0e YUCIIO,
OCTaTOK 10 MOJYJIIO,
panroHaIBFHOE YUCIIO,
UPpaIMOHATIEHOE YHCIIO,
MHOJKECTBA HaTYPaTbHBIX, IIEJIbIX,
parMoOHAIBHBIX, IEHCTBUTEIBLHBIX
qrcell; yMEHHE UCTIONb30BaTh
MIPU3HAKH JCITUMOCTH,
HAaVMEHBIIUI OOIIUI TETUTEND U
HaMMeEHbIIIee 0011Iee KpaTHOE,
anropuT™M EBKHIA IpU perieHun
3aJ1a4; 3HAKOMCTBO C pa3InYHbIMU
MO3UIIUOHHBIMHU CHCTEMaMU
CUHCIICHUS;




- YMETh CBOOOTHO OIIEPUPOBATH
HNOHATUSMU: CTEIEHb C LIETBIM
II0Ka3aTesIeM, KOPEHb HaTypaJIbHOM
CTEIIEHH, CTENEHb C Pal[OHAIbHBIM
nokasareseM, CTEIeHb C
JIEHCTBUTEIILHBIM (BEIICCTBEHHBIM )
moKasarenem, Jorapudm guca,
CHUHYC, KOCUHYC U TaHI€HC
MIPOU3BOJILHOTO YHCIIA;

- YMETh OIIEpUPOBATh MOHATUAMU:
TOKIECTBO, TOXKIECTBEHHOE
nnpeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMA ypPaBHEHUN
Y HEPaBEHCTB, PABHOCUJIBHOCTD
YpaBHEHHIA, HEPABEHCTB U CUCTEM,
panroHaIbHbIE, HPPALIIOHAJIBHBIE,
MoKa3aTebHbIE, CTETICHHBIE,
JorapupmMuyecKue,
TPUTOHOMETPHUYECKUE YPABHEHHS,
HEPaBEHCTBA U CUCTEMBbl; YMEHHE
pemarb ypaBHEHHsI, HEpaBEHCTBA U
CHCTEMBI C IOMOUIbIO Pa3IHMUHBIX
IIPUEMOB; pelaTh YpaBHEHHUS,
HEPaBEHCTBA U CUCTEMBI C
napamMeTpoM; IPUMEHSTh
ypaBHEHMsI, HEPAaBEHCTBA, UX
CUCTEMBI JJIsl peIICHUS
MaTeMaTHUYeCKUX 3aJa4 1 3a/1a4 U3
pa3aNyYHbIX o0JacTel HayKH U
peanbHOU XKU3HU;

-yMeTh CBOOO/IHO ONEPUPOBATh
HNOHATUAMMU: IrpauK QyHKINH,
oOparHas QyHKIUS, KOMIIO3HIIUS
byHKUMH, TUHEeHHAsS QyHKIUS,
KBaJpaTU4Hasi PYHKIIUS, CTEIICHHAS
(byHKLUSA C LEbIM [TOKa3aTelneM,
TPUTOHOMETPHUYECKUE (DYHKIIHH,
o0OpaTHbIe TPUTOHOMETPUYECKHE
GbyHKINH, TOKa3aTebHas U
norapupmuyueckas GyHKIUY;
YMEHHE CTPOUTH I'paduKu
(byHKLINH, BHITOTHATD
npeoOpa3oBaHus rpaduKkoB
byHKIINIA;

YMEHHUE UCIIONIb30BaTh rpauKu
GyHKIUHN 17151 U3y4eHUs POIIECCOB
Y 3aBUCHMOCTEH MPH peIIeHUH
3a/1a4 U3 IpYyrux y4eOHbIX
IIPEAMETOB U U3 PEAIbHOM KU3HH;
BBIpaXaTh PopMyIamMu
3aBHCUMOCTH MEX/y BETUUYNHAMH;
yMEeHHEe CBOOOIHO OTIEPUPOBATH




MOHATUSMH: YETHOCTb (DYHKIINH,
HNEPUOIUYHOCTb (DYHKIINH,
OTrPaHUYEHHOCTH (PYHKIINH,
MOHOTOHHOCTb (DYHKIIHH,
AKCTpeMyM (YHKINHU, HANOOJIbIIEE
Y HauMeHbIllee 3HaueHs PyHKIMH
Ha IPOMEXYTKE; YMEHUE
IIPOBOJIUTH UCCIIEOBAaHUE
byHKIUY;

YMEHHUE UCII0JIb30BaTh CBOICTBA U
rpaduKy GYHKIUHN 17151 peIICHHS
ypaBHEHM, HEPAaBEHCTB U 337134 C
napamMeTpamu; U300paxaTh Ha
KOOPJIMHATHOMH MJI0CKOCTH
MHOX€ECTBA PELICHUN YPABHEHUH,
HEPaBEHCTB U UX CUCTEM;

- YMETb CBOOOJIHO ONIEPUPOBATH
HOHATUSAMMU: [10CIIEI0BATEIbHOCTb,
apudmerrnyeckas nporpeccus,
reoMeTpHuyecKas porpeccus,
OECKOHEYHO yObIBaroIast
reoMeTpHuecKas Iporpeccus;
YMEHHME 3a/1aBaTh
[0CJIEI0BATEIbHOCTH, B TOM YHUCIIE
C TIOMOIIIBIO PEKYPPEHTHBIX
bopmyu;

- YMETh ONEPUPOBATH MOHATUIMU:
HENPEePbIBHOCTD (PYHKIUH,
acUMMNTOTHI rpadrka PyHKINH,
nepBasi 1 BTOpast IPOU3BOIHAS
(GyHKIINHM, T€OMETPUYECKUN U
(bu3nYecKuit CMBICIT IPOU3BOIHOM,
nepBooOpasHasi, OrpeaeICHHBIN
MHTETpaJl; yMEHHE HaXOUTh
acUMMNTOTHI rpaduka PyHKINH;
YMEHME BBIYMCIIATH IPOU3BOHBIE
CYMMBI, IPOU3BEJCHUS], YACTHOTO U
KOMITO3UIIUH (PYHKIMH, HAXOIUTh
ypaBHEHHE KacaTelbHOU K rpaduKy
G yHKIHY;

YMEHHE UCII0JIb30BaTh
IIPOU3BOIHYIO JUISl UCCIIEI0BAHUS
GyHKIUH, U1 HAXOXKICHUS
HAWIY4IlIero peueHus B
NPUKIIAJHBIX, B TOM YHCIIe
COLIMATIbHO-3KOHOMHUYECKUX U
bu3nUecKux 3a1avax, s
OIpeIeNIEHUs] CKOPOCTH U
YCKOPEHUS; HaXOAUTh IJIOLAAN U
00beMbI (PUTYP C TTOMOIIIBIO
MHTETrpajia; MPUBOAUTH IPUMEPHI
MaTEMaTHYECKOr0 MOJICIIMPOBAHUS




¢ momMouibio 1udpepeHaIbHbIX
YpaBHEHUM;

- YMETb OIIEPUPOBATH MOHATUSAMHU:
KOMIUIEKCHOE YHCIIO,
COIPSIKEHHBIE KOMIUIEKCHBIE
qKciia, MOAYJb U apTyMEHT
KOMIUIEKCHOTO 4Hclia, popma
3aMMucy KOMIUIEKCHBIX YHUCEl
(reomerpuueckas,
TPUTOHOMETpHUYECKas U
anrebpanveckas); yMeTh
MIPOU3BOIUTH apU(METHIECKHE
JIEUCTBUA C KOMILJIEKCHBIMU
YHCIIaMU; IPUBOJUTH PUMEPHI
HCII0JIb30BaHUsI KOMIUIEKCHBIX
YHCel;

- YMETb CBOOOJIHO ONIEPUPOBATH
MOHATHUSIMH: CPETHEE
apupMeTHYecKoe, MeIMaHa,
HauOoJIbIlIee U HAaMMEHbIIIee
3HAYEHUS, pa3Max, IUCIepCus,
CTaHJapTHOE OTKJIIOHEHHE IS
ONMCAHUS YUCIIOBBIX JIaHHBIX;
YMEHHE HUCCIIEeI0BaTh
CTaTUCTUYECKUE JAHHBIE, B TOM
quCIIe C IPUMEHEHUEM
rpau4IecKux METOJIOB U
AJIEKTPOHHBIX CPEACTB;
rpau4ecKu UCCIeI0BaATh
COBMECTHBIE HAa0JIIOJICHUS C
MIOMOMUIBIO AHarpaMM paccerBaHUs
U JTMHEHOW perpeccuy;

- YMETb HaXOJIUTh BEPOSATHOCTHU
COOBITHI C UCTIOIB30BAHUEM
rpaduyeCcKuX METO/0B; IPUMEHSTh
JUIS pelleHus 3aa1a4d GopMyJIbl
CIIOKEHHSI U YMHOXKEHUS
BEPOSTHOCTEH, OpMYITy TOTHOM
BEpOATHOCTH, (hopmyiny bepuymnu,
KOMOMHATOpHbIE (DAaKThI U
(bopMyIIbl; OLIEHUBATh BEPOSTHOCTU
peasbHBIX COOBITHI; YMEHHE
ONEepUPOBATH MOHITHSIMHU:
Cly4daiiHas BEJIMYMHA,
pacnpeziesieHue BEpOsITHOCTEN,
MaTeMaTHYeCKOe OXKUAAHHE,
JUCIIEpCUs U CTaHIapTHOE
OTKJIOHEHHE CITyYaliHOU BEJIMYUHBI,
(byHKIMU pacnpeaeneHus U
IUIOTHOCTH PaBHOMEPHOTO,
II0KAa3aTeIbHOIO0 U HOPMAJIBHOTO
pacrnpeieNeHHil; yMEHUe
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UCIIOJIB30BaTh CBOMCTBA
U3YyUYEHHBIX pacIlpeesIeHui 1is
pelIeHus 3a1a4; 3HaKOMCTBO C
HOHATUSAMU: 3aKOH OOJIBLIMX YHUCell,
METO/BI BHIOOPOYHBIX
UCCJICIOBAaHU; yMEHUE IPUBOIUTD
IIPUMEPBHI MPOSIBICHUS 3aKOHA
OOJIBLIMX YUCEIl B IPUPOIHBIX U
OOIIIECTBEHHBIX SIBICHUSX

- YMETb CBOOOJTHO OIIEPUPOBATH
MOHATUSMH: TOUYKA, IPsMas,
IUIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKUI YIOJl,
JIBYTPaHHBIN yroJ, TpeXIrpaHHbIN
yroJi, nepeceKarouecs,
napajuJiesibHble U
CKPEIIMBAIOIINECS MPSIMBIE,
napaieNIbHOCTh U
NEePIEHANKYIISIPHOCTD MPSIMBIX U
IUIOCKOCTEH, yroi MeXay
NPSMBIMH, YTOJI MEXy TIPSIMOI 1
IUIOCKOCTBIO, YTOJI MEXTY
IJIOCKOCTSIMU; YMEHUE
UCIOJIb30BaTh MPH pEILIEHUH 3a]a4
U3y4eHHBIE (PAKTHI U TEOPEMBI
IUIAaHUMETPHUH; YMEHUE OLIEHUBATh
pa3Mepbl 00BEKTOB B OKPY’KaIOIIEM
MUpE; yMEHHE ONeprUpoBaTh
MOHATUSIMH: MHOTOTPaHHUK,
CeueHHe MHOTOIpaHHHKa,
NPaBUJIBHBIN MHOTOTPAaHHUK,
npu3Ma, nupamua, purypa u
MOBEPXHOCTh BPAIICHUS, IAIHHID,
KOHYC, 11ap, chepa, pazBepTka
MOBEPXHOCTH, CEYCHHUS KOHYCa U
LWINHPA, NapajyiesIbHble OCH WU
OCHOBaHHI0, C€YEHHUE 11apa,
IUIOCKOCTB, Kacaromasicst chepsl,
HWIMH]Ipa, KOHYCa; YMEHHE
CTPOUTH CEUEHHE MHOTOI'PaHHHKA,
n300paxkaTb MHOTOI'PaHHUKH,
(bUrypsl ¥ TOBEPXHOCTH BpallleHUS,
UX CEYCHUS, B TOM YHCJIIE C
MTOMOIIBIO AJIEKTPOHHBIX CPEJICTB;
yYMEHHUE MPUMEHATh CBOHCTBA
FeOMETPHUECKUX PUryp,
CaMOCTOSITENILHO (hOPMYITHUPOBATh
OIpe/ieNIeHus U3ydaeMbIX QuUryp,
BBIJIBUTATh TUIIOTE3bI O CBOHCTBAX
U MPU3HAKaX FeOMETPHUUECKUX
¢buryp, 060CHOBBIBATH WIIN
OINIpOBEPraTh UX; YMEHHE
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MPOBOJUTH Kiaccuukanuio puryp
10 Pa3IMYHbIM MPU3HAKAM,
BBINOJIHATH HEOOXOIMBbIE
JIOTIOTHUTEIbHbIE TOCTPOCHNUS;

- YMETh CBOOOTHO OIIEPUPOBATH
MOHITUSIMU: IJIOIAAb (PUTYPBI,
00beM (Urypbl, BeIUYHHA yIIIa,
paccTosiHue OT TOYKHU 10
IUIOCKOCTH, PACCTOSTHUE MEXTY
MPSIMBIMHU, PACCTOSTHUE MEXKIY
TJIOCKOCTSIMU, TUIOMIAAb cepsl,
IUIOUIA/1b MOBEPXHOCTU MTUPAMU/IBL,
NPU3MBI, KOHYCa, HWIHHIPA, 00beM
Ky0a, IpsIMOYTOJIbHOTO
napauiesienumne 12, MupaMuIbl,
MPU3MBI, IWINHPA, KOHYCA, 11apa;
YMEHHUE HaXOUTh OTHOIICHHE
00BeMOB MOAOOHBIX PUTYP;

- YMETh CBOOOTHO OIIEPUPOBATH
MOHATHUSIMH: JIBUKEHHE,
IapaJuIeIbHBIN EPEHOC,
CUMMETpUS Ha TUIOCKOCTH U B
MPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue MOJ00HUS,
no100HBIE (PUTYPHI; YMEHUE
pacrio3HaBaTh paBHbIE U TIOJJOOHBIE
¢Gurypsl, B TOM 4ucie B IPUPOJIE,
HCKYCCTBE, apXUTEKTYpE; YMEHUE
HCTIOJIB30BaTh TE€OMETPUIECKHE
OTHOILIEHUSI, HAXOIUTh
re€OMETPHUYECKUE BETHINHBI
(nmuHa, Yrou, TUIOHIalb, 00BHEM)
NIPU PEUICHNH 3a/1a4 U3 PYTUX
y4eOHBIX IPEIMETOB U U3
peanbHOU KU3HH;

- YMETh CBOOO/THO OIIEPUPOBATH
MOHATHUSIMHE: TIPSIMOYTOJTHHAS
cucTeMa KOOpJMHAT, BEKTOD,
KOOPJWHATHI TOUYKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEACHNE BEKTOPA Ha YUCIIO,
pasyiokeHue BEeKTopa no 6asmucy,
CKaJISIpHOE TIPOU3BEICHHE,
BEKTOPHOE TIPOM3BEICHUE, YTOI
MEXy BEKTOpaMH; YMEHHE
HCITOJIB30BaTh BEKTOPHBIN U
KOOP/AMHATHBIN METOT JIIst
peIIeHUs TEOMETPUYECKUX 3344 1
3a71a4 IPYrux y4eOHBIX MPEIMETOB;
ONepUpPOBaTh MOHATUIMU: MaTPUILIA
2x2 u 3x3, onpeaenurens
MaTpPHUIIbI, TEOMETPHUYECKHI CMBICIT
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OTIpE/IeIUTES;
- YMETh MOJICTINPOBATh peabHbIC
CUTYallUX Ha A3bIKE MAaTEMaTHKH;
COCTAaBIISITh BBIPAXKCHUS,
ypaBHEHHsI, HEPABEHCTBA U UX
CHCTEMBI 10 YCIIOBHIO 33JIa4H,
UCCJIEJ0BATh IOCTPOECHHBIE MOJIEIIH
C UCIOJIb30BAaHKEM aIrmapara
anreOpbl, UHTEPIPETUPOBATD
HOJYYEHHBIH Pe3yJbTaT; CTPOUTH
MaTeMaTU4eCKUE MOJIEIH C
HIOMOIIBIO TEOMETPUIECKUX
MOHATHUH U BEJIWYHH, PEIIATh
CBSI3aHHBIE C HUMH IPAaKTHYECKHE
3a1a4M; COCTABIIATh
BEPOSTHOCTHYIO MOJIEITb U
MHTEPIPETHPOBATH TOTYICHHBIN
pE3yJNIbTAT; pelIaTh MPUKIIaTHbIC
3a71a4M CPeICTBAMU
MaTEeMaTU4eCKOro aHaIn3a, B TOM
YHCJIE COIMATBbHO-I)KOHOMUYECKOT0
U (puU3nYecKoro Xxapakrepa;

- YMEHHUE BHIOMPATH MOIXOSIIHHA
METOJI JUTSL PEeLICHUS 3a1a4H;
MOHWMaHHUE 3HAYMMOCTH
MaTeMaTHKHU B U3y4EHUHU
MIPUPOIHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHUI; yMEHHE
pacro3HaBaTh NPOSBICHUE 3aKOHOB
MaTeMaTHKHU B UCKYCCTBE, yMEHHE
MPUBOIUTH TIPUMEPHI
MaTeMaTHYECKUX OTKPBITUI
POCCHIICKON U MUPOBOM
MaTeMaTHYeCKOW HayKu

OK 02. Ucnonb3oBaTh
COBpPEMEHHBIE CpPEe/ICTBA
MOKCKa, aHaJIn3a "
WHTEPIIPETAIUN
uH(popManuu, 1
uH(GOpPMaIMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHEHMS 32/1a4
npodeCCHOHATBLHON
JESITEIIbHOCTH

B o0nacTu IeHHOCTH Hay4YHOTO
MO3HAHUS:
-c(OpMHUPOBAHHOCTH
MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U
0O0I11eCTBEHHOM MPaKTHKH,
OCHOBaHHOTO Ha JIaJiore
KYJIBTYp, CHOCOOCTBYIOIIETO
OCO3HAHUIO CBOErO MECTa B
HOJUKYJIBTYPHOM MHUDE;

- COBEPIIICHCTBOBAHUE
SA3bIKOBOM M UMTATENBCKOU
KYJIBTYpBI KaK CpPEACTBa
B3aUMOJICVCTBUS MEXKIY
JIOABMH Y TTO3HAHUS MUPA;

- OCO3HAaHME LICHHOCTH HAy4YHOU

- YMETh ONEPUPOBATH MOHITHIMU:
pannoHanbHas QyHKIMS,
nokasarenbHasi QyHKIHS,
cTerneHHast pyHKIHs,
norapudmuueckas QyHKINS,
TPUTOHOMETPHUUYECKUE (DYHKIUH,
oOpaTHble GYHKIINH; YMEHUE
CTPOUTH TpapUKH U3YIEHHBIX
GyHKIHH, UCII0JIB30BaTh TpauKH
IIPY U3yYSHUH TPOILIECCOB U
3aBHCUMOCTEH, IPY PEIICHUH 3a/1a4
U3 APYruX y4eOHBIX MPEIMETOB U
3a7a4 U3 PeabHOMN KU3HU;
BBIpa)kaTh (POpMyJIaMu
3aBUCUMOCTH MEXly BEJITUUYNHAMY;
- YMETh OIEPUPOBATH MOHITUAMU:
TOKIECTBO, TOXKAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,

13




NeSITeTbHOCTH, TOTOBHOCTh
OCYIIECTBIISITh IPOEKTHYIO U
UCCIIEIOBATEIbCKYIO
JeSTEIbHOCTh UHIUBUyaIbHO
U B TpYyIIIE.

OBnazieHre yHUBEpPCAIbHBIMU
y4eOHBIMH [TO3HABATEIBHBIMH
NEUCTBUSIMU:

B) paboTa ¢ nHpopMaIuei:

- BIIaJICTh HaBbIKAMU
MOJy4YeHUsI HTHPOPMALIUH U3
HMCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITENIEHO OCYILECTBIISATh
MOKCK, aHAaJIN3,
CHCTEMaTH3AIHIO U
MHTEPIPETALNIO HHPOPMALIHH
Pa3NIUYHBIX BUAOB U GpopM
MPEJICTaBJICHHUS,

- CO3/1aBaTh TEKCTHI B
pa3INyYHbIX (hopMaTax ¢ y4eToM
Ha3zHauYeHUs HHGOPMAIH U
L[EJIEBON ayTUTOPUH, BHIOMpas
ONTUMAIIbHYIO (hopMy
MPe/ICTaBICHUS U
BU3YaJTU3aIH;

- OLICHUBATh JIOCTOBEPHOCTbD,
JIETUTUMHOCTb UHPOPMAIINH, e
COOTBETCTBUE MTPABOBBIM U
MOpPaJIbHO-ITHYECKIM HOpMaM;
- UCTOJIb30BATh CPEACTBA
MH(OPMALIMOHHBIX U
KOMMYHHKAIIHOHHBIX
TEXHOJIOTHI B pEIICHNUN
KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX U
OpraHU3alMOHHBIX 3a/1a4 C
co0roIeHreM TpeOoBaHUH
SPrOHOMUKH, TEXHUKH
0e30IaCHOCTH, TUTHEHEI,
pecypcocOepexeH s, MPaBOBBIX
¥ 3TUYECKHUX HOPM, HOPM
UH(POPMALIMOHHOM
0€e30I1acHOCTH;

- BJIaJIETh HaBBIKAMH
pacrio3HaBaHMA U 3AIIUTHI
uH(popMaluuy,
UH(POPMALIMOHHOM
0€30MacCHOCTH JTUYHOCTH

HEPaBEHCTBO, CUCTEMa ypaBHEHUN
Y HEpaBEHCTB, PaBHOCHJIBHOCTh
YpaBHEHHIA, HEPABEHCTB U CUCTEM,
paloHaIbHbIe, UpPALIMOHAIBHEIE,
[I0Ka3aTeIbHbIE, CTEIIEHHBIE,
JorapuMHuIecKue,
TPUTOHOMETPUUYECKUE YPAaBHEHHUS,
HEPaBEHCTBA U CUCTEMbI; YMETh
pemarb ypaBHEHHsI, HEPAaBEHCTBA U
CUCTEMBI C IIOMOILBIO Pa3TUYHbBIX
IIPUEMOB; pelaTh ypaBHEHHS,
HEPaBEHCTBA U CHUCTEMBI C
napamMeTpoM; IPUMEHSTh
yYpaBHEHHUS, HEPABEHCTBA, UX
CHUCTEMBI JJIsl peIICHUS
MaTeMaTHYECKUX 3ajay U 3aja4 u3
pa3aNyYHbIX 00JacTel HayKu U
peanbHOM KU3HU;

- YMETb CBOOOJIHO OIIEPUPOBATH
MOHATHUSIMH: JIBUKEHHE,
IapaJuIeIbHBIN EPEHOC,
CUMMETpUS Ha TUIOCKOCTH U B
IIPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue MOJ00HUS,
110/100HbIE PUTYPBI; YMETh
pacrio3HaBaTh paBHbIE U TIOJJOOHBIE
¢Gurypsl, B TOM 4ucie B IPUPOJIE,
HCKYCCTBE, apXUTEKTYPE; YMETh
UCII0JIb30BaTh T€OMETPUUYECKUE
OTHOILIEHUSI, HAXOIUTh
re€OMETPHUYECKUE BETHINHBI
(nmuHa, Yrou, TUIOHIalb, 00BHEM)
NIPU PEUICHNH 3a/1a4 U3 PYTUX
y4eOHBIX IPEIMETOB U U3
peanbHON KU3HU

OK 03. ILltanupoBaTh u
PCAIN30BbIBATH
coOCTBEHHOE
npodecCHOHATIBLHOE U

B o6mactu myxoBHO-
HPaBCTBCHHOI'O BOCITUTAHUS:
- chopMHUPOBAHHOCTH
HPaBCTBCHHOI'O CO3HAHU,

- YMETh ONEPUPOBATH MOHITHUIMH:
panroHaIbHbIE, HPPALlIOHANIBHEIE,
NIOKa3aTeNbHbIE, CTEIICHHBIC,
JorapupMHUUECcKue,
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JIMYHOCTHOC Pa3sBUTHC,
peANPUHUMATEITBCKYIO
ACATCIIBHOCTDH B
npodeccroHaIbHON
cdepe, UCTIONTB30BAThH
3HAHUS 110 PUHAHCOBOM
T'paMOTHOCTHU B
Pa3IUYHBIX KU3HEHHBIX
CUTyalusax

ATHUYECKOTO TIOBE/ICHUS;

- CHOCOOHOCTH OLIEHMBATH
CUTYaIlIO0 U TPUHUMATH
OCO3HAHHBIE PEIICHUS,
OpPUEHTUPYSICH HA MOPATBHO-
HPABCTBEHHbIE HOPMBI U
[IEHHOCTH;

- OCO3HaHME JIMYHOTO BKJIA/1a B
IIOCTPOEHUE YCTOWYUBOIO
Oynymwero;

- OTBETCTBEHHOE OTHOIIICHUE K
CBOUM POJIUTEIISAM U (MITH)
JIPYTHM 4YICHAM CEMbH,
CO3IaHMIO CEMbU Ha OCHOBE
OCO3HAHHOTO TIPUHSTHUS
EHHOCTEH CEMENHOI KU3HU B
COOTBETCTBUU C TPAJAULIASIMU
HapozoB Poccuu;

OBnazneHne yHUBEPCAIbHBIMU
PEryJIATUBHBIMU IEHCTBUSMU:
a) caMOOpTraHu3alUs:

- CaMOCTOSTEIHHO
OCYIICCTBIISATh
MO03HABATEJbHYIO
JIESITEIIbHOCTb, BBISIBIISITH
poOJIeMbl, CTAaBUTh U
dbopMyIupoBaTh COOCTBEHHBIE
3aa4uM B 00pa3oBaTeNbHOMN
JIESITEIIBHOCTH M KU3HEHHBIX
CUTYaIUsX;

- CaMOCTOSITEIBHO COCTaBIIATh
TUTaH pellieHus: TPOoOIeMBbI ¢
YYETOM HMEIOIIUXCS PeCypCOB,
COOCTBEHHBIX BO3MOKHOCTEH U
MIPEATIOYTEHU;

- 1aBaTh OLIEHKY HOBBIM
CUTYaITUSM;

CIocoOCTBOBATH
(hOpMHUPOBAHUIO U TIPOSIBIICHUIO
[IUPOKOH IPYIAUINH B PA3HBIX
001aCTIX 3HAHWUM, ITOCTOSHHO
MOBBIIIATH CBOM
00pa3zoBaTenbHBIN U
KYJIbTYPHBIH YPOBCHb;

0) CAMOKOHTPOJIb:
HCIIOJTb30BATh TTPUEMBI
pedIiekcuu s OLEHKH
CUTYaIlH, BLIOOPAa BEPHOTO
peleHus;

- YMETb OLIEHUBATh PUCKH U
CBOEBPEMEHHO MMPUHUMATh
pelIeHus 0 UX CHIKEHUIO;

TPUTOHOMETPUYECKHE YPaBHEHUS U
HEPAaBEHCTBA, X CUCTEMBI;

- YMETh ONEPUPOBATH MOHSATUSIMHU:
MHOTOTPaHHHK, CCUCHUE
MHOT'OIpaHHUKA, KYO,
napajulieJieuie1, Ipu3ma,
nupamMuia, GUrypa u moBepXHOCTh
BpallleHus, IIWIHHIP, KOHYC, 1I1ap,
cdepa, ceueHus: GUTypsI
BpallleHUs, TUIOCKOCTb,
Kacaromasicsi cepsl, MIIHHIPA,
KOHYCa, TUIOIIA (b TOBEPXHOCTH
MUPAMHU/IBI, TPU3MBI, KOHYCA,
MAJTUHIPA, TI0MAb chephl, 00beM
Ky0a, IpsIMOYTOJIbHOT'O
napajuiesienune/1a, TupPaMu/Ibl,
MPU3MBI, IWIMHPA, KOHYCA, 1Mapa;
YMEHHUE H300paxartb
MHOTOTPaHHHUKH ¥ TIOBEPXHOCTH
BPAIICHHS, UX CCUCHUS OT PYKH, C
MTOMOIIBIO YePTEIKHBIX
UHCTPYMEHTOB H JICKTPOHHBIX
CPEIICTB; YMETh PacIlO3HABATh
CUMMETPHIO B IIPOCTPAHCTBE;
YMETh pacro3HaBaTh MPaBUIHHBIC
MHOTOTPaHHUKH;

- YMETh ONIEPUPOBATH MMOHATUSIMHU:
MPsIMOYTOJIbHAS CUCTEMA
KOOPJMHAT, KOOPIUHATHI TOYKH,
BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE TIPOU3BEICHUE, YTOJ
MEX1y BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BEICHNE BEKTOPA
Ha YHCJI0; HAXOAUTh C IIOMOIIBIO
W3YYCHHBIX (DOPMYIT KOOPIMHATHI
CepeIUHBI OTPE3Ka, PaCCTOSHUE
MEXTy IBYMsI TOUKaMHU
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B) DMOIIMOHAILHBIA WHTEIICKT,
Mpeanonararomumi
c(hOpMHUPOBAHHOCTE:
BHYTpEHHE MOTHBALIUH,
BKJIFOYAIOLIEN CTPEMIICHHUE K
JOCTHIKEHUIO 1IEJIU U YCIEeXY,
ONTHMH3M, HHUIIUATUBHOCTb,
YMEHHE JeHCTBOBATh, UCXO/S
U3 CBOMX BO3MOXKHOCTEH;

- SMIIATHH, BKJIIOYAOIIEH
CIOCOOHOCTH MOHUMATh
HMOLIMOHAIBHOE COCTOSHUE
JIPYTHX, YYUTBIBATh €T0 MPU
OCYIIIECTBICHUU
KOMMYHUKAIUHU, CHOCOOHOCTh K
COUYBCTBHIO U
COTIEPEKUBAHUIO;

- COIMAJIbHBIX HABBIKOB,
BKJIFOYAIOITUX CIIOCOOHOCTD
BBICTpAUBaTh OTHOIICHUS C
JIPYTHMH JIFOJBbMU, 3a00THUTHCS,
MPOSIBIISATH UHTEPEC U
pa3pemaTth KOHQIUKTHI

OK 04. D¢ddexTuBHO
B3aUMOJCHCTBOBATh U
paboTaTh B KOJUIEKTHBE
1 KOMaHe

TOTOBHOCTBH K CAMOPa3BUTHIO,
CaMOCTOSITEJIbBHOCTHU U
CaMOOTIPE/ICIICHUIO;
-OBJIaJIcHNE HAaBBIKAMH y4eOHO-
HCCJIeI0BATEIbCKOM,
MPOEKTHOW U COLIMATbHON
JIeATEIbHOCTH;

OBnazneHne yHUBEpPCAIbHBIMU
KOMMYHUKATUBHBIMU
NEUCTBUSIMH:

0) COBMeCTHas JIeATeIbHOCTD:

- IOHUMATh U UCTIOJIH30BATh
MIpEUMYyIeCTBa KOMaHAHOU U
WHIUBUTyaAIbHON PabOTHI;

- IPUHUMATD 1IeJId COBMECTHOM
JIeATeTLHOCTH,
OpraHU30BBIBATh U
KOOPJIMHHUPOBATH JEHCTBUS 110
€€ JIOCTUKEHUIO: COCTABIIATh
IIJIaH IEUCTBUH, paclpeaeaTh
pOJIN ¢ y4€TOM MHEHUN
Y4aCTHUKOB 00CYKIaTh
pe3ynbTaThl COBMECTHOM
paboThI;

- KOOPAUHUPOBATH U
BBITIOJIHSITH pa0OTy B YCIIOBHSIX
peanbHOr0, BUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- YMETh OIIEPUPOBATh MOHATUAMU:
CJIy4alHBIN OIBIT U CIIy4aiiHOE
COOBITHE, BEPOSATHOCTH CIYyYaHOTO
COOBITHS; YMETh BBIUYUCIIATH
BEPOSITHOCTH C UCIOJIb30BaHUEM
rpadM9ecKuX METO/I0B; TPUMEHSTh
(bOopMyIIBI CIIOKEHUS U YMHOXKEHUS
BEPOSITHOCTEH, KOMOMHATOPHBIE
(baxThl 1 GOPMYIIBI IPU PELIEHUN
3aj1a4; OLIEHUBATh BEPOSTHOCTH
peanbHbIX COOBITHI; 3HAKOMCTBO
CO CIIy4ailHbIMHU BEJTMYNHAMU;
yYMEHUE NPUBOUTH TPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJBIITIX
quCceN B IPUPOIHBIX U
OOIIECTBEHHEIX SBJICHUSX;

- YMETh CBOOOJTHO OIIEPUPOBATH
MOHATHUSIMH: CTETICHB C IIEJIBIM
rokasareseM, KOpeHb HaTypalbHOU
CTETICHH, CTETICHb C PaIllHOHATEHBIM
rokasareseM, CTereHb ¢
JENCTBUTENBHBIM (BELIECTBEHHbBIM )
rokasaresem, Jorapudm gucia,
CHUHYC, KOCUHYC M TaHT€HC
MIPOU3BOJILHOTO YHCIIA;

- yMeTbh CBOOOJIHO OTIEpUPOBATH
MOHATUAMHU: TpaduK QYHKIINH,
obOpatHas pyHKITHS, KOMITO3UIIHS
byHKUMH, TUHEeHHAsS QYHKIUS,
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- OCYILECTBJISATH TIO3UTUBHOE
CTpaTeruyeckoe MoBeeHUE B
Pa3IMYHBIX CUTYAIUsX,
MIPOSIBIISATH TBOPUYECTBO U
BOOOpakeHue, ObITh
MHUIUATUBHBIM.

OBnazeHne yHUBEpPCAIbHBIMU
PEryJIATUBHBIMU IEHCTBUSMU:
I') IpUHATHE ce0s U IPYTHX
JIIOJIEN:

- IPUHUMATHh MOTHBBI U
apryMeHThI IpYTUX JIoAeH npu
aHaJn3e pe3yabTaToB
JESITEIIbHOCTH;

- IPU3HABATH CBOE MPABO U
MPaBo APYTUX JIFOJIeH Ha
OIINOKH;

- pa3BUBATh CIIOCOOHOCTH
MOHUMATh MU C TIO3UIUH
JIPYToro 4enoBeKa

KBaJpaTU4Hasi GYHKLUS, CTEIICHHAs
(GyHKLUSA C LIENbIM [TOKa3aTeleM,
TPUTOHOMETPHUYECKUE (DYHKIHH,
00paTHbIE TPUTOHOMETPUYECKHE
¢byHKINY, TOKa3aTeNbHAast U
norapupmMudeckas GyHKIINUH;
YMETb CTPOUTH Tpaduku PyHKITHIA,
BBINOJIHATH IPEOOpPa30BaHMS
rpaduKoB GyHKITHIA;

- YMETh UCIOJIb30BaTh rpaduku
(byHKUIMH] 17151 U3Y4EeHUs TPOLIECCOB
Y 3aBUCUMOCTEH MPU peIICHUH
3a7a4d U3 IPYTUX y4eOHbBIX
IPEIMETOB U U3 peaIbHOM KU3HU;
BbIpaXkaThb opMyIaMu
3aBUCUMOCTH MEX/ly BEJIUUYNHAMM;
- CBOOOJTHO ONEpUpPOBATH
HOHATUSIMH: YETHOCTb (DYHKIIUH,
NEPUOIMIHOCTD (DYHKIIHH,
OrPaHUYEHHOCTh (PYHKIIUH,
MOHOTOHHOCTH (DYHKITHH,
sKCcTpeMyM (YHKIINH, HanOOJbIIIee
Y HaMeHbIIee 3HauUeHUs (PYHKIHH
Ha NPOMEXKYTKE; YMETh IIPOBOJIUTh
uccienoBanue QyHKINN;

- YMETh UCI0JIb30BaTh CBOICTBA U
rpaduku QyHKIUHN A1 peIIeHHs
ypaBHEHH, HEpaBEHCTB U 337134 C
napaMmerpamu; u3o0paxxkaTb Ha
KOOPJIMHATHOM MIOCKOCTH
MHOXECTBA PEIICHUN YPABHEHUH,
HEPaBEHCTB U UX CUCTEM

OK 05. OcymiecTBisTh
YCTHYIO U TUCHbMEHHYIO
KOMMYHHKAITHIO Ha
roCy/1apCTBEHHOM
s361Ke Poccniickoi
®denepanuu ¢ yueToM
0COOEHHOCTEH
COIIMAIIBHOTO U
KYJIBTYPHOTO
KOHTEKCTa

B o0Gnactu 3¢cTeTHYECKOrO
BOCIIUTAHUS:

- 9CTETUYECKOE OTHOIIECHHE K
MUDY, BKIIIOYasi 3CTETUKY ObITa,
Haquoro U TCXHUYCCKOTO
TBOPYECTBA, CIIOPTa, TPyAa U
00IIIeCTBEHHBIX OTHOIICHMIA;

- CITIOCOOHOCTH BOCTIPUHUMATh
pa3J'II/I'-IHI)Ie BUIbI I/ICKYCCTBa,
TpaJUIIUU U TBOPYECTBO CBOETO
W IPyTUX HApPOJIOB, OIIYIIATh
SMOLIMOHAIIBHOE BO3JICHCTBUE
HCKYCCTBA,

- YO©KICHHOCTh B 3HAYMMOCTH
JUTSL TMYHOCTH U 00IIecTBa
OTCUYCCTBCHHOI'O U MI/IpOBOI‘O
HCKYCCTBA, STHUYCCKHUX
KYJbTYPHBIX TPAIAULUN U
HApOHOTO TBOPYECTRA;

- TOTOBHOCTH K

- YMETb ONIEPUPOBATH MMOHATUIMH:
cpenHee apuMeTHIecKoe,
MeauaHa, HanOoJIbIIee U
HavMEHbIIIEe 3HAUCHUs, pa3Max,
JIUCTIEPCHSl, CTAaHIapTHOE
OTKJIOHEHHE YUCIIOBOTO HabOpa;
yMEHHUE U3BJICKATh,
HUHTEPIPETHPOBATH HH(POPMAIIHIO,
MIPEACTABICHHYIO B TAOIUIIAaX, HA
quarpammax, rpadukax,
OTpaXkarollyr0 CBOMCTBA peaIbHBIX
MPOLIECCOB U SIBJICHUI;
MIPEACTABIATH HH(OPMAITHIO C
MTOMOIIBIO TAOIUI] U TUarpamm;
HCCJIEI0BATh CTATUCTHYECKUE
JIAHHBIE, B TOM YHUCJIE C
MpPUMEHEHHEM I'paUyeCcKuX
METO/IOB U 3JIEKTPOHHBIX CPEJICTB;
- YMETbh ONEPUPOBATH MOHATUAMM:
TOYKA, IpsiMasi, INIOCKOCTb,
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CaMOBBIPXEHUIO B Pa3HBIX
BUJIaX UCKYCCTBA, CTPEMJICHUE
IPOSIBJIATH Ka4eCTBa
TBOPUYECKOH JINYHOCTH;
OBnazeHne yHUBEpPCAIbHBIMU
KOMMYHUKaTUBHBIMU
JICUCTBUSIMU:

a) o0meHue:

- OCYILIECTBIISITh

KOMMYHHKAIIMH BO Bcex chepax

KHU3HH,
- pacro3HaBaTh HeBEepOAIbHbBIC
CpelCcTBa OOIICHMSI, TOHUMATh
3HAYCHHE COIMAbHBIX 3HAKOB,
pacio3HaBaThb MPEAIIOCBIIKA
KOH(DJIMKTHBIX CUTYalUil 1
cMAT4YaTh KOHq)J'H/IKTI)I;

- Pa3BEpPHYTO U JIOTHYHO
u3jaraTh CBOIO TOYKY 3PEHUS C
UCIIOJIb30BAHUEM S3bIKOBBIX
CpPEJICTB

IIPOCTPAHCTBO, IBYIPAaHHBIN YTOJI,
CKpEIIMBaIoIuecs NpsmbIe,
napajuieIbHOCTh U
HEePHECHIUKYIIIPHOCTD MPSIMBIX U
IIJIOCKOCTEM, IOl MEXAY
OPSMBIMH, YTOJI MEXKY MPIMOU U
IUIOCKOCTBIO, YTOJI MEXKLY
IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 THIOCKOCTH, PACCTOSTHHE
MEXK1y MPSIMBIMHU, PACCTOSHHE
MEXy TUIOCKOCTSIMH;

- YMETb UCIIOJIB30BATh MPH
peLIeHNH 33724 U3y4eHHbIE (DAKThI
¥ TEOPEMBI TUIAHUMETPUH; YMEHHE
OILICHUBATh pa3Mepbl 0OBEKTOB
OKpYXKaloIIero Mupa

OK 06. IIposiBiaTh
TPaKIaHCKO-
MaTPUOTUYECKYIO
TTO3HIIHIO,
JIEMOHCTPHUPOBATH
OCO3HAHHOE TTOBEJICHHUE
Ha OCHOBE
TPAAUITHOHHBIX
001IeYeTI0BEYeCKUX
IICHHOCTEH, B TOM
YHCIIE C YYETOM
rapMOHH3AIIUU
ME)KHAIIMOHAIIBHBIX U
MEXPEJIUTHO3HBIX
OTHOIIICHUH,
MIPUMEHATH CTaHIAPTHI
AHTUKOPPYIMIIMOHHOTO
MOBECHUS

- 0CO3HaHME 00yUarOIIUMUCS
POCCHICKOM I'pa)KJaHCKON
UJIEHTUYHOCTH;

- LIeJICHANPABICHHOE Pa3BUTHE
BHYTPEHHEN MO3ULINN
JIMYHOCTH Ha OCHOBE JyXOBHO-
HPABCTBEHHBIX LIECHHOCTEU
HapoaoB Poccuiickoit
denepanyy, UCTOPUIECKUX U
HAIlMOHAJIbHO-KYJIbTYPHBIX
TpaguLuiid, GopMHpOBaHUE
CUCTEMBI 3HAYMMBIX
LIEHHOCTHO-CMBICJIOBBIX
YCTaHOBOK,
AHTUKOPPYINLUOHHOIO
MHUPOBO33PEHUS,
IIPaBOCO3HAHUS,
9KOJIOTUYECKOH KYNIbTYPHI,
CHOCOOHOCTH CTAaBUTh LIENIU U
CTPOUTH JKU3HEHHBIE IJIaHbL;
B wacTtu rpaxmaanckoro
BOCIIUTAHMUS:

- OCO3HAHME CBOMX
KOHCTUTYITMOHHBIX TIPaB |
00s13aHHOCTEH, yBaXKECHHE
3aKOHa U MPaBOMOPSIKA;

- IPUHATHUE TPATUIIHOHHBIX
HallMOHAJIbHBIX,
00I11eYeTOBEYECKUX
T'YMaHUCTUYECKUX U
JEMOKPATUYECKUX IEHHOCTEN;

- YMETb OIIEPUPOBATH MOHATUSAMMU:
IIPSAMOYTOJIBHAS CUCTEMA
KOOpJMHAT, KOOPAUHATHI TOUKH,
BEKTOp, KOOPJAMHATHI BEKTOPA,
CKAJIIPHOE IIPOU3BEIEHUE, YrOll
MEXIy BEKTOpPaMH, CyMMa
BEKTOPOB, IIPOU3BEACHUE BEKTOPA
Ha 4YMCJIO; HAXOJUTh C TOMOIIBIO
U3y4EHHBIX (HOPMYIT KOOPIHMHATHI
CepeMHbI OTPE3KA, PACCTOSTHUE
MEXy IBYMsI TOUKAMU;

-yMeThb BBIOUPAThH MOAXOSAIIHIMI
W3YYEHHBIN METOA JUIsl pELICHUS
3a/1a4y, paclo3HaBaTh
MaTeMaTHuecKue GpaxkThl 1
MaTeMaTH4YeCKUe MOJIEIH B
IPUPOHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B HICKYCCTBE; YMEHUE
IIPUBOJUTH IIPUMEPHI
MaTeMaTHUYECKUX OTKPBITUN
POCCHUICKON U MUPOBOM
MaTeMaTUYECKON HAyKH.

- YMETb ONIEPUPOBATH MOHATUAMMU:
CIIy4alHBIN OIBIT U CIIy4ailHOE
COOBITHE, BEPOSTHOCTH CIYyYaHOTO
COOBITHSI; YMETh BBIYUCIIATD
BEPOSITHOCTH C UCIIOJIb30BAHUEM
rpaMuecKux MeTOJI0B; IPUMEHSATh
(OpMyIIBI CIIOKEHHUS U YMHOXKCHHS
BEPOSTHOCTENW, KOMOMHATOPHBIE
(baxThl 1 GOPMYIIBI IPU PEUICHUN
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- TOTOBHOCTbH MTPOTUBOCTOSATH
UJCO0JIOTHH 3KCTPEMU3MA,
HAI[MOHAIN3Ma, KceHOo(poOouH,
JTUCKPUMHUHALINH 110
COIMATILHBIM, PEITUTHO3HBIM,
PacoBbIM, HALIMOHAJIbHBIM
MpU3HAKaM;

- TOTOBHOCTbH BECTHU
COBMECTHYIO J€SITEIbHOCTD B
MHTEpecax rpakJaHCKOro
o0111ecTBa, y4acTBOBAaTh B
CaMOYIPaBJICHUU B
00111€00pa3oBaTENbHOM
OpraHu3aIH U JETCKO-
IOHOIIIECKUX OpPTaHU3aIIX;

- YMEHHE B3aUMO/ICHCTBOBATH C
COIMATILHBIMHA HHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUIMU
Y Ha3HAYCHUEM;

- TOTOBHOCTh K TYMaHUTapHON
Y BOJIOHTEPCKOM J1€ATENbHOCTH;
MaTPUOTHYECKOTO BOCTIUTAHUS:
- cpopMHUPOBAHHOCTH
POCCHUICKOMN IpakIaHCKOU
UJCHTHYHOCTH, TATPUOTU3MA,
YBa)KeHHSI K CBOEMY Hapo.1y,
YyBCTBA OTBETCTBEHHOCTH
nepen PoauHou, roproctu 3a
CBOM Kpaii, cBor0 Ponuny, cBo
S3BIK U KYJIbTYPY, IPOIILIOE U
HacTos1Iee
MHOTOHAIIMOHAIBHOTO Hapo/1a
Poccuu;

- IEHHOCTHOE OTHOILIEHUE K
rOCyJapCTBEHHBIM CHMBOJIAM,
UCTOPUYECKOMY U TIPUPOJAHOMY
HACJIE/INI0, TTAMATHUKAM,
TpaauuusM HapoaoB Poccun,
JoCTIKeHusIM Poccrn B Hayke,
HCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSIX U TPYIIE;

- uaeitHas yOeKJIeHHOCTb,
TOTOBHOCTB K CITY’)KEHUIO H
3ammTe OTeuecTBa,
OTBETCTBEHHOCTH 32 €T0
cynp0y;

OCBOCHHBIE 00YYaIOIMMHUCS
MEXIMPEAMETHBIE TIOHATUS U
YHUBEpCAJIbHBIE YUeOHBIE
JeicTBUS (pETryNATUBHBIE,
MO3HABATEIbHEIE,
KOMMYHUKATHUBHEIE),

3aJ1a4; OIEHUBATh BEPOSTHOCTU
peabHBIX COOBITHI; 3HAKOMCTBO
CO CJIy4YailHbIMH BEJIMYNHAMMU;
yMEHHUE TTPUBOAUTH IPUMEPHI
MIPOSIBIICHUS 3aKOHA OOJIBIINX
YHUCEJ B MPUPOIHBIX U
OOIIIECTBEHHBIX SIBICHUIX
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- CI0CcOOHOCTh UX
UCIOJIb30BaHUs B
ITIO3HABATEJIBHON U COLMAIbHOU
IPAaKTHUKE, TOTOBHOCTH K
CaMOCTOSITEIbHOMY
IUTAHUPOBAHUIO U
OCYILECTBIICHHUIO Y4€OHOM
JeSITeIbHOCTH, OPraHU3allH
y4eOHOr0 COTPYAHUYECTBA C
He1arornyecKuMHu
pabOTHUKaMU U CBEPCTHUKAMU,
K Y4aCTHIO B IOCTPOCHUHU
VHIUBUYAIBHON
00pa3oBaTebHON TPACKTOPHH;
- OBJIaJICHNE HABBIKAMHU
yueOHO-HCCIIeJ0BATENbCKOM,
IIPOEKTHOM U COLMAJIbHON
JeSITeIbHOCTH

OK 07. CogeiicTBOBaTh
COXPaHEHHUIO
OKpYKarolleu Cpeibl,
pecypcocOepexeHHIo,
IPUMEHSTH 3HaHUA 00
M3MEHEHUU KIIMMara,
TIPUHITAITBI
OepexIINBOTrO
IPOM3BOJICTBA,

3P PEeKTUBHO
JIEUCTBOBATE B
Ype3BhIYAHBIX
CUTYaITUIX

- He IPUHUMATh JEeHCTBUS,
MPUHOCSIINE BPEJL
OKpYXKarOILEeH Cpee;

- YMETh MMPOTHO3UPOBATH
HeOJIaronpusITHbIE
HKOJIOTMYECKUE TIOCTIEICTBUS
MPEAIPUHUMAEMBIX JICHCTBHIA,
MpeA0TBpaliaTh UX;

- pacIIupUTh ONBIT
JESATEIIBHOCTH SKOJIOTMYECKON
HaIpPaBJIEHHOCTH;

- pa3pabaThIBaTh MJIaH PEIICHUS
po0OJIEMBI C YUETOM aHaIn3a
UMEIOLINXCSA MAaTEPUAIIbHBIX U
HeMaTepualbHBIX PECYpPCOB;

- OCYLIECTBIIAT
LeJICHANPABJIECHHbBIN MOUCK
IepeHoca CPesICTB U CIIOCOO0B
JIEUCTBUS B
poeCCHOHATILHYIO Cpeay;

- YMETb NIEPEHOCUTH 3HAHUS B
MO3HABATENIbHYIO U
MPAKTUYECKYIO 00JIacTH
KU3HEJEATEBHOCTH;

- Ipe/yIarath HOBbIE IPOEKTHI,
OLICHMBATh UJIEU C MO3ULIUU
HOBU3HBI, OPUTHHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

- 1aBaTh OLIEHKY HOBBIM
CUTYalUsIM, BHOCUTb
KOPPEKTUBBI B ACSITEIHHOCTb,
OLICHMBAaTh COOTBETCTBUE
pe3yJbTaTOB LIEIIM

- YMETh ONEPUPOBATH MMOHATUSIMHU:
byHKIMS, HeTIpepbIBHAS (YHKITHS,
MIPOU3BOIHAS, TIEPBOOOPA3HAs,
OTpeieNIeHHBII UHTETPal; YMETh
HAXOJUTh POU3BOTHBIC
AIIEMEHTApHBIX (PYHKIUH,
UCIIOJIb3YS CIIPaBOYHbIE
MaTepuaibl; UCCIEOBATh B
MPOCTEHIIINX CITydasx GyHKIMH Ha
MOHOTOHHOCTh, HAXOJIUTh
HanOOJIbIIE | HANMEHBIITHE
3HaYeHUs PYHKIIHI; CTPOUTH

rpa K1 MHOTOUYJICHOB C
MCIIONIb30BAaHUEM armapaTa
MaTeMaTHYeCKOro aHalln3a;
MPUMEHSITh MPOU3BOIHYIO TIPU
pEIIeHNH 3a1a4 Ha JABM)KEHUE;
peliaTh IpakTHKO-
OpUEHTUPOBAHHBIE 3a/1a4H HA
HauOOJIbIINE U HANMEHBIITUE
3HAYCHUs, Ha HAXOXKIACHUE ITyTH,
CKOPOCTH U YCKOPEHUS;

- YMETh ONIEPHPOBATH MOHATUIMHU:
JBUKEHHE B IPOCTPAHCTBE,
0/100HbIE PUTYPHI B
MPOCTPAHCTBE; UCIIOJIb30BaTh
OTHOILICHHE IIJIOIAAeH
MOBEPXHOCTEH 1 00BEMOB
MO0OHBIX (PUTYp MPU pelIeHUU
3ajad;

- YMETb BBIYHUCIIATH
TE€OMETPUUYECKUE BETMUUHBI
(mymuHAa, yrou, IIomaas, 00beM,
IJI0UIAa/1b TOBEPXHOCTH),
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UCTIONB3YS U3y4eHHbIE (DOPMYITBI U
METOBI

IIK 2.2. PaccunThIBaTh
Y aHAIM3UPOBATh
JIOTUCTHYECKHE
W3JICPKKH B
MIPOU3BOJICTBE U
pacipeneneHun

BeiOupare crocoObl pemeHus
3amaq npodeccruoHaNbHOM
JESITeIbHOCTH TPUMEHHUTEIBHO
K Pa3IMYHBIM KOHTEKCTaM

PacrioznaBare  3ajmauy = W/
npobaemy

B IpodeCcCHOHATBHOM  W/WIH
COIIAJIBHOM KOHTEKCTE;
aHAJTM3UpPOBaTh  3a1ady /WU
npobiemMy ¥ BBIENATH €€
COCTaBHBIC  YAaCTH;  OIPENENATh
ATambl PELIeHUs 3a]aui; BBIABIATH
u 3¢ hekTHBHO HCKaTh
nHpopMaIno, HEOOXOIUMYIO IS
peLIeHHS 3a]a91 U/IITH TIPOOIJIEMBL;

COCTaBIISITh TIaH JIeNCTBUS;
OIpEAEHAThH HEO0OXOIMMBIC
pecypchl;

BIIQJICTh aKTYyaJbHBIMH METOJaMHU
paboThI

B IpO(ECCUOHATIBHOM U CMEKHBIX
chepax; peau30BbIBATH
COCTaBJICHHBIM IIIAaH, OIICHUBATH
pe3ynbTaT M TOCIEICTBUS CBOMX
JEUCTBHUM (CaMOCTOSITEIBHO WJIH C
MTOMOIIIbIO HACTABHUKA)
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2. CTPYKTYPA W COJEPXKAHME OBIIEOBPA3OBATEJBHOM
TACIATITAHBI

2.1. O6beM TUCHMIUIMHBI M BUAbI y4e0HOi#i padoThI

Bun yuebHo# paboThl KonnuecTBo 4yacos
O0bem 00pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIUIIIHHBI 278
1. OCHOBHOE Cojiep)KaHue 218
YPOK 166
CeMHHAp
JICKITHS
NPAaKTUYECKOE 3aHITHE 46
KOHCYJIbTAIIHs 12
2. ITpoheccnoHaTbHO-OPUEHTUPOBAHHOE COICPIKAHIEC 48
YPOK 4
CEMUHAp
JCKIHS
MPAKTUYECKOE 3aHSATHE 44
KOHCYJIbTaIHs
3. [IpOMEXyTOUHAS ATTECTALIS 6

! Ipomexyrounas arrecramus B opMe SK3aMeHa
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2.2. TemaTH4YecKHH NJIAH U COJep:KaHUE JUCIIUINJIMHBI

HaumeHoBaHue pa3jiesioB u Conep:xanue yuyeOHOro marepuasa u ¢popMbl OPraHU3aNUuM JAesITeJIbHOCTH Oo0bem | Koasl IIK, OK
TeM 00y4arIMXCcs 4acoB u JIP,
¢dopmupoBanmnio
KOTOPBIX
Crmocoo0cTByeT
3JIeMEeHT

NPOrpamMMsbl

Pasjen 1. [loBTOpeHne Kypca MaTeMATHKH OCHOBHOM IIKOJIBI 14

Tema 1.1. OcHOBHoOE€ cojiep:kaHHe Y4eOHOr0 MaTepuasia 2 OK 01 -OK 07

Lenp u 3anaun MmaTeMaTuku | Ypok 1. ba3oBble 3HaHHS 1 yMEHHS IO MaTeMaTHKe B MPO(ECCHOHAILHOW U B TOBCEHEBHOM 2

IIPY OCBOCHUHU NEeSATEIbHOCTH

CHEIHAILHOCTH

Tema 1.2. OcHOBHOeE coep:xkaHue Yy4eOHOro MaTepHuaJia 2

Yucna v BBIYMCICHUS. VYpoxk 2. JleWcTBUS HaA MOJOKUTEIBHBIMA M OTPHUIATEIIbHBIMUA YUCIIaMHU, OOBIKHOBEHHBIMH U 2

Beipakenus u JECATHYHBIMH APOOsiMU. JIeHicTBHS CO cTeneHsaMH, (HOPMYIIbI COKPAILICHHOTO YMHOXEHUS

peoOpa3oBaHUs

Tema 1.3. IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/IeP:KAHME 2 OK 01 - OK 07

I'eomeTpus Ha IUNIOCKOCTH I13 Ne 1. Bugs! muiockux ¢uryp u ux miomaap. [IpakTuko-opueHTUpOBaHHBIE 3a/1a4l B Kypce 2 I1K.2.2

re€OMETPHUH Ha IJIOCKOCTH

Tema 1.4. OcHoBHOE coepkaHHe Y4eOHOr0 MaTepuaJia 2 OK 01 - OK 07

[IponieHTHBIE BEIYUCIICHUS I13 Ne 2. IIpocThie MPOLIEHTHI, pa3HbIe CIOCOOBI MX BbUUCIeHNs. CII0KHBIE TPOIIEHTHI 2

Tema 1.5. OcHOBHOE coJiep:kaHue Y4eOHOro MaTepuaJia 2

YpaBHEHHUs U HEPABEHCTBA I13 Ne 3. JIluneiinsle, KBaapaTHbIE, APOOHO-TMHENHHbIE YPABHEHUS U HEPABEHCTBA 2

Tema 1.6. OcHOBHOE coJiep:kaHue Y4eOHOro MaTepuaJia 2

Cucremsl ypaBHEHUHN U VYpok 3. CriocoObl pemeHus: cucteM JUHEHHbIX ypaBHeHUH. [lonsTus: matpuma 2x2 u 3x3, 2

HEPABEHCTB onpeaenuTens Marpullbl. Merox I'aycca. Cuctembl HENMHEHHBIX ypaBHEHHH. CHCTEMBI

HEPABEHCTB

Tema 1.7. OcHoBHOE cogepkaHHe Y4eOHOr0 MaTepuaia 2

KonTtponsHas pabora I13 Ne 4. Beuucnenus u mnpeoOpa3oBaHUs. YpaBHEHUS W HEpaBEHCTBa. [ eomeTpusi Ha 2

«BX0IHON KOHTPOJIbY» IUIOCKOCTHU

Paszpnen 2. MHoKecTBa. DJIeMEHTHI TeOpHH rpagoB 8

Tema 2.1. | OcHoBHOE coepskanue yueGHOro MaTepuaia 2 OK 01 —OK 05
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MmuoxecTBa Ypok 4. [louarue muoxectBa. [lonmMHOkecTBO. Onepaiiuu ¢ MHOKECTBAMHU 2 OK 07
Tema 2.2. IIpogeccnonanbHO-OpHEHTHPOBAHHOE COJIeP:KAHME 2 OK 01 -OK 05
Onepannu ¢ MHOKECTBAMH I13 Ne 5. Onepanun ¢ MHOKECTBaMH. PellieHre nNpukiIaHbIX 3a/1a4 2 OK 07
I1K.2.2
Tema 2.3. OcHOBHOE coJiep:KaHue Y4eOHOro MaTepuaJa 2 OK 01 —OK 05
I'pads I13 Ne 6. ITonsarue rpada. Csa3Hblil rpad, nepeBo, HUKI rpad Ha MIOCKOCTH 2 OK 07
Tema 2.4. OcHOBHOE co/iep:KaHue Y4eOHOro MaTepuaJia 2
KonTponbHas pabota I13 Ne 7. Onepaunu ¢ MHOKeCcTBaMH. OnKcaHue peaIbHBIX CUTYaI[Ui C TOMOIIBI0O MHOYECTB. 2
«Pemienue 3anay. [Tpumenenue rpadoB K pemICHHUIO 3a/1a4
MHoxecTBa, rpadbl U UX
IPUMEHEHHE»
Pasnen 3. YpaBHeHus1 1 HepaBeHCTBA 12
Tema 3.1. OcHoBHoOe coJep;kaHue Y4eOHOr0 MaTepuaJa 2 OK 01 - OK 07
PaBHOCHUIBHOCTB ypaBHEHHI VYpok 5. PaBHOCHUIBHOCTh ypaBHeHUM W HepaBeHCTB. OmpenaeneHus. OCHOBHBIE TEOPEMBI 2
1 HepaBeHCTB. O0mue PaBHOCWIIBHBIX II€pexo/lax B YypaBHEHMsSX M HepaBeHcTBax. OOIIMe MeTOoIbl peLIeHus
MCETOJbI PCIICHUS ypaBHeHHﬁ: nepexoJ OT paBEHCTBA CI)yHKHI/Ifl K PaBCHCTBY apryMeHTOB IJII MOHOTOHHBIX
GyHKUMH, METOA pa3oKEHWs Ha MHOXHTEIM, METOJ BBEJCHHUS HOBOW IEPEeMEHHOM,
(GYHKIMOHATBHO-TPaQUUECKII METO]
Tema 3.2 . OcHoBHOE coepkaHHe Y4eOHOr0 MaTepuaJia 2
I'padnueckuit meton VYpok 6. O6mire MeToAbl pelieHrs HEPABEHCTB: NEePeX0 OT CPaBHEHUS 3HAUEHUN (YHKIMH K 2
pELlIeHNs] ypaBHEHUN, CpPAaBHEHMIO 3HA4€HUH apryMeHTOB JJs MOHOTOHHBIX (YHKIMHA, METOJ] HHTEpBAJIOB,
HEPABECHCTB ¢byHkMoHanbHO-rpaduueckuit  meron. ['paduueckuit Meron pemieHHs ypaBHEHUH U
HEPABEHCTB
Tema 3.3. OcHOBHOE coJiep:kaHue Y4eOHOro MaTepuaJa 2
VYpaBHeHus U HepaBeHCTBAa ¢ | Ypok 7. OmpeneneHne Momyns. Packpeitme Momynst mo ompenenenuto. [Ipocteiimie 2
MOJlyJIEM YPAaBHEHHS W HEPABEHCTBA ¢ MoayineM. IIpumMeHeHHe paBHOCHIBHBIX IIEPEXOIOB B
OTIpe/IeJICHHBIX TUIIaX YPaBHEHUH U HEPABEHCTB C MOJIYJIEM
Tema 3.4. OcHoBHOeE coJepkaHHue Y4eOHOr0 MaTepuaia 2
VYpaBHeHMs M HEPABEHCTBA C | Yok 8. 3HaKOMCTBO ¢ mapameTpoM. [Ipocreiiime ypaBHEHUsI 1 HEPABEHCTBA C TapaMeTPOM 2
napameTpamu
Tema 3.5. IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJICP:KAHME 2 OK 01 - OK 07
CocraBneHue U peleHne I13 Ne 8. Penienne TekCTOBBIX 3a1a4 MPO(ECCHOHATBHOTO COAECPHKAHUS 2 [1K.2.2

npodeccHoHaNBHBIX 337a4 C
MOMOIIBI0 YPABHEHMI
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Tema 3.6. OcHoBHoOE coep:kaHue Y4eOHOro MaTepuaJa 2 OK 01 —OK 07
Pemenne 3a1ay. YpaBHeHHS | [T3 Ne 9. O6mipe MeTObI PELICHHs] ypaBHEHMH. YPaBHEHHS U HEPABEHCTBA C MOAYIEM M C 2
U HEpaBEeHCTBA napamerpam
Pa3jnen 4. Crenenu u kopHu. CTeneHHasi QyHKIMS 10
Tema 4.1. OcHoBHoOe cogepkaHHe Y4eOHOro MaTepuasia 2 OK 01 -OK 05
Crenennas pyHKUus, ee Vpok 9. TIoHsTHE KOPHS N-0if CTENEHM M3 JeHCTBUTENbHOTO uncia. OyHKimu y = VX nx 2 OK 07
CBOHCTBA cBoiicTBa U rpaduku. CBOKWCTBA KOPHSI N-0i CTENEHU
Tema 4.2. OcHOBHOE co/iep:KaHue Y4eOHOro MaTepuaJia 2
[TpeobOpaszoBanue VYpok 10. [TpeobpazoBanre uppaoHaIbHbIX BbIPAXKEHUN 2
BBIPQ)XEHUH ¢ KOPHAMU N-OH
CTENEeHU
Tema 4.3. OcHOBHOE coep:kaHue Y4eOHOIro MaTepHuaJia 2
CBoiicTBa CTENEHHU C VYpox 11. [lonarue creneHu c 0OBIM palOHAIBHBIM MOKa3aTeneM. CTerneHHble (YHKIUH, 2
palMoOHAIBHBIM U UX CBOICTBa U rpaduku
JEACTBUTEIbHBIM
1I0Ka3aTeIsIMU
Tema 4.4. OcHoBHoOe coJep;kaHHe Y4eOHOr0 MaTepuaJa 2
Pemtenue uppanuoHanbHeiX | Ypok 12. PaBHOCHJIBHOCTH HppallMOHAIbHBIX  YpaBHEHMM M HepaBeHCTB. MeToibl HX 2
YPAaBHEHUN U HEPABEHCTB peuieHus. Penmenne nppalvoOHaIbHbIX YPAaBHEHUN U HEPABEHCTB
Tema 4.5. OcHoBHOE coaep;kaHue Y4eOHOr0 MaTepuaia 2
KonTponbhas padota I13 Ne 10. Ompenenenue creneHHo (QyHkuuu. Vcnonb3oBaHuE €€ CBOMCTB NpHU peEIICHUU 2
«CTeneHn U KOpHH. ypaBHEHUI U HEPABEHCTB
CreneHHasi QyHKITHSI
Pasnea 5. lloka3zarenbHasi QyHKUMSA 12
Tema 5.1. OcHoBHoOe coJep:kaHue Y4eOHOro MaTepuaJia 4 OK 01 -OK 05
IokasarenbHas QpyHkuus, ee VYpok 13. CrenmeHb ¢ TNpPOU3BOJIBHBIM JIEHCTBUTENIBHBIM MOKa3zareneMm. OrnpeneneHue 2 OK 07
CBOWCTBA NOKa3aTelbHOH (PyHKIUY, ee CBOUCTBA U rpaHK

VYpok 14. 3HaKOMCTBO ¢ MPUMEHEHHEM IOKa3aTeNbHON (QyHKIMH. Pemienne mokasareabHbIX 2

ypaBHEHMH (QYHKIIMOHAIBHO-TPaQUUECKUM METOJIOM
Tema 5.2. OcHoBHOeE coJepkaHHe Y4eOHOr0 MaTepuaia 2
Pemenne nmokazaTenbHbIX | [I3 Ne 11. PemeHne mnoka3aTenbHBIX YpPaBHEHHMM METOJOM YPAaBHUBAHMS IOKa3aTesew, 2

ypaBHEHUI U HEPABEHCTB

METOJIOM BBEJICHHUS HOBOW NepeMeHHOH, (QyHKIIMOHAIbHO-TpapuuecKuM MeToaoM. PemeHue
MOKa3aTeIbHbIX HEPABEHCTB
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Tema 5.3. OcHOBHOE co/lep:KaHue Y4eOHOro MaTepuaJia 4
Cucrembl  1OKa3aTelnbHBIX | Ypok 15. Pemienne cucteM moka3aTeibHbIX YpaBHEHUI 2
ypaBHCHUI VYpok 16. Pemenue cucrteM nokas3aTeslbHbIX YpaBHEHUM 2
Tema 5.4. OcHoBHoOe coJepkaHHe Y4eOHOr0 MaTepuaJia 2

2

KontponbHas padota
«Pemienue 3agay.
[TokazaTenpHast QYHKIIHS

I13 Ne 12. PemieHue mnokaszareiabHbIX YpaBHEHUH METOAOM YpaBHMBAHHS IOKa3zaTelew u
METOZIOM BBE/IEHUS HOBOM IepeMeHHOH. PelieHne nokasaresbHbIX HEPAaBEHCTB

Pazgen 6. Jlorapugmel. Jlorapugmudeckas GpyHKuus 16
Tema 6.1. OcHoBHoOe coJepkaHHe Y4eOHOr0 MaTepuaJia 4 OK 01 -OK 05
Jlorapudm uucna. VYpoxk 17. Jlorapudm uncna. JlecaTHUHBIN 1 HaTYypaIbHBIN JOrapu@MbI, YUCIIO € 2 OK 07
JlecATHYHbIN ¥ HATYpaIbHBIA | Ypok 18. Jlorapudm urcia. JleCATHYHBIN ¥ HATYPaJIbHBIN JOrapru(MBbI, YHCIIO € 2
JorapuMmsl, UUCIIO €
Tema 6.2. OcHoBHoOe coJep:kaHue Y4eOHOr0 MaTepuaJia 2
CgoiicTBa sorapumoB. VYpok 19. Cpoticta norapupmon. Oneparus J1orapupMupoBaHUs 2
Omnepartust
norapu(MUpOBaHUs
Tema 6.3. OcHOBHOE coJiep:kaHue Y4eOHOro MaTepuaJia 2
Jlorapudmuueckas Gynkuus, | Ypok 20. Jlorapudmudeckas QyHKIHS U €¢ CBOMCTBA 2
€€ CBOMCTBA
Tema 6.4. OcHoBHoOe coJep:kaHue Y4eOHOro MaTepuaJa 2
Pemenue norapudpmuyeckux | Ypok 21. Ilomsitue morapudmuueckoro ypaBHenusi. Omneparys MNOTEHUUpOBaHHS. Tpu 2
yYpaBHEHHI U HEPABEHCTB OCHOBHBIX METOJIa PEIICHHs JIOTapH(PMUUECKIX ypaBHEHHA: (YHKIMOHATHHO-TpaQHUECKUi,
METOJi TOTEHIMPOBAaHUS, METOJ] BBEIEHUs HOBOH mnepemeHHoil. Jlorapudmuyeckue
HEpaBEHCTBA
Tema 6.5. OcHoBHOE coepkaHHe Y4eOHOr0 MaTepraJia 2
Cucremsl norapudmudeckux | Ypok 22. AJNTOPUTM PELICHUS CHUCTEMbI ypaBHEHWA. PaBHOCHIBHOCTBH JIOTapH(pMHUUYECKUX 2
ypaBHEHUH ypaBHEHUI U HEPABEHCTB
Tewma 6.6. IIpodeccnoHa/ILHO-OPHEHTHPOBAHHOE COJACPKAHUE 2 OK 01 —OK 05
Jlorapudmsl B mpupoje u I13 Ne 13. Ilpumenenue norapu¢ma. Jlorapupmuueckas cmupaib B npupoge. Ee 2 OK 07
TEXHUKE MaTeMaTHYeCcKHUe CBOICTBa I1K.2.2
Tema 6.7. OcHoBHOeE coaep;kaHHe Y4eOHOr0 MaTepraJia 2 OK 01 —OK 05
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KontponbHas padota 13 Ne 14. Jlorapudmuueckas ¢yHkuus. Pemenne mnpocTedmmx Jorapu@MuIecKux 2 OK 07
«Pemenue 3anay. ypaBHEHUH
Jlorapudmer.
Jlorapudmuaeckas
hyHKIHS
Pa3nea 7. OcHoBbl TpuronoMerpuu. Tpuronomerpuyeckue GyHKIuu 26
Tema 7.1. OcHoBHoOe coJep:kaHHe Y4eOHOr0o MaTepuaJa 2 OK 01 -OK 07
TpuronomeTpuieckue VYpoxk 23. Paguannas mepa yria. [IoBopoT Touku BOKpYr Hauajga koopauHaT. OmnpenesieHue 2
(byHKINN TPOU3BOIBHOTO CHUHYCa, KOCUHYCa, TAHI'€HCA U KOTAHI'€HCA. 3HaKU CUHYCa, KOCUHYCA, TAHI'€HCAa U KOTaHI'€HCa
yria, yucia. Paguannas n 10 YETBEPTAM. 3aBUCUMOCTb MEXly CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTAaHI'€HCOM OJITHOTO
rpajycHas Mepa yria U TOTO XK€ yria
Tema 7.2. OcHOBHOE coep:kaHue Y4eOHOIro MaTepHuaJia 2
OcHoBHbIE VYpok 24. Tpuronomerpuyeckue ToxaecTsa. CUHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC yTIJIOB O U 2
TPUTOHOMETPHUUYECKHE - o. Dopmybl IpUBEICHUS
TOXKJIECTBA.
@DopMyJibl IPUBEICHHUS
Tema 7.3. OcHOBHOE coJiep:kaHue Y4eOHOro MaTepuaJia 4
CuHyc, KOCUHYC, TAHT€HC VYpok 25. Cymma u pasHoctb cuHycoB. CymMMa U pa3HOCTb KOCHMHYCOB. CHHYC M KOCHHYC 2
CYMMBI U Pa3HOCTH ABYX JBOMHOTO  yIJIa. @opMynbl  TOJOBUHHOTIO  yIJIA. [IpeoOpa3oBanust  CyMMBI
yrioB. CHHYC 1 KOCHHYC TPUTOHOMETPUUYECKUX (DYHKIUH B IPOU3BECHHUE U MPOU3BEJICHHS B CYMMY.
JIBOWHOTO yriia. DopMyJibl VYpok 26. BelpaxkeHue TPUTOHOMETPUUYECKUX (YHKUIMN Yepe3 TaHTeHC IOJOBUHHOIO 2
IIOJIOBUHHOTO yrja aprymenTa. [IpeoOpa3oBaHus IPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUN
Tema 7.4. OcHOBHOE coJiep:kaHue Y4eOHOro MaTepuaJia 2
@OyHKIUHU, UX CBOUCTBA. VYpoxk 27. Ob6nacte onpeneneHus 1 MHOXECTBO 3HaueHUi (yHKuui. YETHOCTH, HEUETHOCTD, 2
Cnoco0sl 3a1anus QyHKUUHA | epuoaudHocTh QyHKui. CriocoOsl 3a1anus QyHKIUA
Tema 7.5. OcHoBHOE coepkaHHe Y4eOHOr0 MaTepraJia 4
Tpuronomerpudeckue Ypoxk 28. Ob6nacTe ompeneseHuss U MHOXKECTBO 3HAYEHHH TPUTOHOMETPUYECKUX (DYHKITHIL. 2
(byHKIINHU, UX CBOMCTBA U YérHoCTh, HEUYETHOCTb, NEPUOJUYHOCTb TpUrOHOMEeTpuueckux ¢GyHkumid. CBoiicTBa u
rpaduKu rpaduku QyHKIMIA Y = COS X, Y = Sin X
VYpok 29. OGnacth omnpeneneHust ¥ MHOKECTBO 3HAUEHUIH TPUTOHOMETPUYECKUX (PYHKIUIL. 2
YETHOCTh, HEUETHOCTb, MEPUOJUYHOCTh TpUrOHOMeTpudeckux ¢yHkuil. CBoiicTBa u
rpaduku GyHKUIuH Y = g X, Y = ctg X
Tema 7.6. OcHOBHOE coJiep:KaHue Y4eOHOro MaTepuaJa 2
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[IpeobpazoBanme rpadukoB | [13 Ne 15, Cxarme wu pacTshkeHue TpaduKOB TPUTOHOMETPUUYECKHX  (DYHKIIHMA. 2
TPUTOHOMETPUUECKHUX [IpeoOpaszoBanue rpauKOB TPUTOHOMETPUYECKUX (PYHKIIUI
byHKIMHA
Tema 7.7. IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE COJIeP:KAHME 2 OK 01 - OK 07
Onucanue I13 Ne 16. Mcnonb3oBaHue CBONCTB TPUTOHOMETPUYECKUX (PYHKIMI B MpodhecCHOHATBHBIX 2 [1K.2.2
MIPOU3BO/ICTBEHHBIX 3aauax
IIPOLIECCOB C OMOILBIO
rpaduKoB PyHKITHIA
Tema 7.8. OcHOBHOE coJiep:kaHue Y4eOHOro MaTepuaJa 2 OK 01 —OK 07
OO6parHbie VYpox 30. O6paTHble Tpuronomerpuueckue GpyHkuu. Vx coiictsa u rpadpuku 2
TPUTOHOMETPUUYECKHE
byHKIIIU
Tema 7.9. OcHOBHoOE€ cojiep:kaHHe Y4eOHOr0 MaTepuasia 2
Tpuronomerpuueckue VYpox 31. YpaBHeHue cos X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenne 2
yYpaBHEHUS U HEPaBEHCTBA TPUTOHOMETPUUYECKUX YPAaBHEHMH OCHOBHBIX THIIOB: IPOCTEHIIME TPUTOHOMETPUUYECKHE
YpaBHEHHsI, CBOJNSALIMECS K KBAJPAaTHBIM, pEHIacMble pa3IoKeHHEM Ha MHOXKHUTEIH,
onHopoausle. [TpocTelinie TpuroHoMeTpuyeckrie HepaBeHCTBA
Tema 7.10. OcHoBHoOe coJep:kaHHe Y4eOHOr0 MaTepuaa 2
Cucremsl VYpok 32. CucreMbl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPAaBHEHUM 2
TPUTOHOMETPHUYECKUX
ypaBHEHUH
Tema 7.11. OcHoBHOE coepkaHHe Y4eOHOr0 MaTepuaJia 2
KonTponbhas padota I13 17. IIpeobpazoBaHne TPUTOHOMETPUUECKUX BbIpaKeHUH. Pelenre TpUuroHoMeTpruuecKux 2
«Penienue 3a1a4. OCHOBBI yYpaBHEHMI U HEPABEHCTB B TOM YHCJIE C UCIIOIb30BAHUEM CBOMCTB (DyHKIIMHA
TPUTOHOMETPHH.
Tpuronomerpuueckue
GYHKITII
Pasnea 8. IIpon3Bognas GpyHKIUH, ee IPHMEHEHHE 38
Tema 8.1. OcHoBHoe coJep:kaHHue Y4eOHOro MaTepuaJja 2 OK 01 - OK 07
ITonsiTHE TPOU3BOIHOM. VYpoxk 33. Omnpenenenue 4UCIOBOM MOCIENOBATEIBLHOCTH U CrocoObl ee 3agaHus. CBoiicTBa 2
®opMyITEI U TIpaBUIIA YHCIIOBBIX TocienoBarenbHocTeld. Onpeenenne npeena mocie0BaTeIbHOCTH. Berancnenne
muddepeHIpOBaHUSL npenenos nociuegoBatensHocteil. [Ipenen gpynknun Ha 6eckoneunoctu. Ilpenen ¢pyHkuuu B
touke. [Ipupamenue aprymenta. [lpupamenue ¢pyHkuuu. 3agaun, NPUBOASIIUE K MOHSITHIO
npon3BoiHON. Onpenenenne Nporu3BOJHON. AJTOPUTM OTHICKAHHSI TPOU3BOIHOM
Tema 8.2. OcHoOBHOE coepxkaHue Y4eOHOro MaTepuaa 6
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ITpon3BosHBIE CYMMBI, VYpok 34. @opmynsl tudpdepennuponanus. [Ipasuna quddepenurpopanus 2
Pa3HOCTH IIPOU3BENICHNA, VYpok 35. Dopmyinbl guddepennupoanus. [IpaBuna guddepennmpoBanus 2
4acTHOTO Ypox 36. @opmynsl muddepenimpoBanns. [lpasuna quddepernunrpoBanus 2
Tema 8.3. OcHOBHOE co/iep:KaHue Y4eOHOro MaTepuaJia 6
[IpousBonHbIe VYpox 37. Onpenenenue cnoxHoi (pyaknun. [IponsBogHas TpUrOHOMETPUYECKUX (DYHKIUIA. 2
TPUTOHOMETPUUYECKUX [IponsBoHas CI0XXHON QYHKIMH
Gynxuuii. [IpousBoanas VYpok 38. Omnpenenenue cnoxuoil GpyHkuuu. [IponsBoaHas TPUTOHOMETPHUUECKUX (PYHKIIHA. 2
CJIOKHOHM (YHKIIUH [TpownsBoHAs CIIOKHON (QYHKIIHH
Ypok 39. Onpenenenne cinoxHor GyHkmuu. [Ipon3BogHas TPUTOHOMETPUIECKUX (DYHKITHIA. 2
ITponsBosHas coXKHOU (PYHKIUU
Tema 8.4. OcHoBHoOe€ cojJiep:kaHue Y4eOHOro MaTepuaJa 2
ITonsarue o HenpepeiBHOCTH | Ypok 40. [Tonstue HenpepriBHOH QyHKIMN. CBOICTBa HENMpepbIBHON GyHKINU. CBSA3b MEKITY 2
¢bynkuuu. Metoz HENpPEepbIBHOCThI0 U UG (EepeHIUPYEMOCThI0 (YHKIMU B TOYKE. AJITOPUTM pPELICHUS
UHTEPBAJIOB HEPABEHCTB METO/I0M UHTEPBAJIOB
Tema 8.5. OcHOBHOE coep:kaHue Y4eOHOIro MaTepHuaJia 4
I'eomerpuueckuii u VYpox 41. T'eomeTpudeckuil CMBICT TNPOWU3BOAHON (YHKIMU — YII0BOH Ko3(dduumeHt 2
(buznyecKuit CMbICT KacaTelnbHOU K rpaduky QYHKIIMU B TOUKE
IPOU3BOJTHOM VYpok 42. YpaBHeHue kacaTeabHOU K rpaduKy GyHKUHUU. AJITOPUTM COCTABIICHHS ypaBHEHUs 2
KacarenbHOU K rpaduky dynkiwn Y = f(X)
Tema 8.6. OcHoBHOE coepkaHHe Y4eOHOr0 MaTepuaia 2
PuU3NYECKUN CMBICIT I13 Ne 18. ®usnueckuil (MeEXaHUYECKHI) CMBICI MPOU3BOAHON — MIHOBEHHAas CKOpPOCTH B 2
MIPOU3BOHON B MOMEHT BpeMeHHu t: v = S’(t)
poeCCHOHAIBHBIX 3aJ]a4ax
Tema 8.7. OcHoBHOE coepkaHHe Y4eOHOr0 MaTepuaJia 4
MOHOTOHHOCTb (PYHKIIHH. VYpok 43. Bospacranue u yObiBaHMe (YHKIUH, COOTBETCTBHE BO3pacTaHMsl U YObIBAaHUS 2
Touknu sxcTpemyma ¢GbyHKIMK 3HaKy Npou3BOJHOW. IToHATHE TPOM3BOJHON BBHICIIETO MOPSJIKA, COOTBETCTBUE
3HaKa BTOPOW MPOM3BOAHON BBIMYKJIOCTH (BOTHYTOCTH) (PYHKIIMM Ha OTpe3Ke. 3ajayd Ha
MaKCUMYM 1 MUHUMYM
VYpok 44. IloHsTHe acUMITOTHI, CIOCOOBI WX OIpeneieHHs. AJTOPUTM HCCIETOBaHUS 2
(YHKIIMU ¥ TOCTPOEHUs e rpaduka ¢ MOMOIIbI0 MPOU3BOIHOU. JIpoOHO-THMHEHAS QYHKIUS
Tema 8.8. OcHOBHOE coJiep:KaHue Y4eOHOro MaTepuaJa 4
HccnenoBanue GpyHKIMNA U VYpok 45. UccnenoBanue GyHKIIMM HA MOHOTOHHOCTb U IIOCTPOEHUE rpahuKoB 2
TIOCTPOEHHE IPaPUKOB VYpok 46. UccrnenoBanue GyHKIIMM HA MOHOTOHHOCTb U IIOCTPOEHUE rpahuKoB 2
Tema 8.9. OcHOBHOE coJiep:kaHue Y4eOHOro MaTepuaJa 2
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HaubGonpmiee n Haumenbiiee | Ypok 47. HaxoxaeHue HauOOJBIIETO W HAWMMEHBIIETO 3HAYCHUH (PYHKIIMH, MOCTPOCHUE 2
3Ha4YeHUsl QYHKINUU rpaMKOB MHOTOWICHOB C UCIIOJIb30BaHUEM alllapaTa MaTeMaTHYEeCKOTO aHAIN3a
Tema 8.10. IIpodeccrnoHabLHO-OPHEHTHPOBAHHOE COIePKAHUE 6 OK 01 —OK 07
Haxoxnaenue ontumansaoro | I13 Ne 19. Haumensiiee 1 Haubosplee 3Ha4eHUE QYHKIIUU 2 [1K.2.2
pe3ynbpTara ¢ IOMOIIBIO I13 Ne 20. Hanmensiiee u HanbosbInee 3HaYCHUE QYHKITUN 2
IPOU3BOJIHON B I13 Ne 21. Haumensbiee u HanboJiplee 3HaueHUE (PyHKITUH 2
MPAKTUYECKHX 3aJa4ax
Pa3nea 9. IlepBooOpa3Hast pyHKuMHU, ee IPUMEHEHHUE 16
Tema 9.1. OcHoBHOe coiep:kaHe y4e0HOro MaTepuaJia 2 OK 01 - OK 07
ITepsoobpasHas GyHKIHH. Vpok 48. 3agaya 0 BOCCTAHOBJICHUM 3aKOHA JBM)KCHHUS [0 M3BECTHOW ckopoctu. IToHsThe 2
Ipapua HaxoxneHus uHTerprpoBanus. O3HAKOMIICHHE C MIOHATHEM HHTErpajia U MepBOOOPa3HOM M1 GYHKIHH Y =
nepBOOOPasHBIX f(x). Pemenue 3amad Ha CBS3b IEPBOOOpAa3HOM M €€ TMPOU3BOJHOHN, BBIYMCIICHUC
nepBooOpazHoi i naHHoM QyHkumu. Tabmuua ¢hopMyl Uisi HaXO0XKIEHUS MEePBOOOPA3HOM.
W3ydeHue npaBuiia BEIYKMCIEHUS IEPBOOOPA3HON
Tema 9.2. OcHOBHOE coep:kaHue Y4eOHOIro MaTepHuaJia 2
[Inomanp KpUBOIMHEWHON VYpok 49. 3agauu, mpuBOAAIIME K TOHITUIO OINpPENENCHHs] HWHTErpana — O BBIYUCICHUU 2
Tpanenuu. Popmyia IO KPHUBOJIMHEHHOW Tpamelnuu, O IEepeMEIICHUU TOYKH. [loHsATHE ompeneneHHoro
Hrrotona — Jleitbuuiia uHTerpana. ['eomerpuueckuii U (QU3UYECKHI CMBICT ONpeNeNeHHOro uHTerpana. dopmyna
Herotona — JleiiOHuna
Tema 9.3. OcHoBHOE coepkaHHe Y4eOHOr0 MaTepuaJia 2
Heonpenenenusiit u VYpok 50. [TonsiTue HeonpeaeneHHOTo HHTErpaia 2
OIIpEAEIEHHBIA HHTETPAJIbI
Tema 9.4. OcHOBHoOe coJep:kaHue Y4eOHOro MaTepuasa 2
[Tonarue 06 onpeneneHHoM | Ypok 51. [eoMeTpUUeCcKHii CMBICI ONPENEIEHHOT0 UHTErpaia 2
MHTErpae Kak IIomaan
KPHUBOJIMHEWHON TpaNeuu
Tema 9.5. IIpodeccnoHa/ILHO-OPHEHTHPOBAHHOE COJACPKAHUE 6 OK 01 —OK 07
Omnpenenennplii uarerpan B | [I3 Ne 22, T'eomerpuueckuid CMbICT ompeneneHHoro uHterpana. dopmyna Heiorona — 2 I1K.2.2
KU3HU JleitOnnna. Pemenue 3amay Ha TPUMEHEHHWE WHTErpaia JJis BBIUMCICHUS (PU3MUYECKHX
BEJIMYHH U IUIOMIAJIEN
I13 Ne 23. T'eomeTpudeckuii cMmbIci omnpenesneHHoro uHterpana. ®opmyna HeroToHa — 2

JleitOnuna. Pemienue 3amay Ha TpPUMEHEHHWE HHTETpajia JJs BBIYUCICHUS (U3HUECKUX
BEJIMYMH U TUIOIIAAeH
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I[13 Ne 24. TI'eomeTpuyeckuil CMBICI ompeneseHHoro uHterpana. ®@opmyna HeroToHa —
JleiiOnnna. Pemenue 3amau Ha NPUMEHEHHE HMHTETpaia JUIsl BBIYMCICHUS (PU3UUIECKUX
BEJIMYMH U IUIOLIAAeH

Tewma 9.6. OcHOBHOE coJiep:KaHue Y4eOHOIro MaTepuaja 2 OK 01 —OK 07
KonrponsHas pabora I13 Ne 25. ITepBoobpa3znas pynkiun. [IpaBuia nHaxoxaeHue neppoodpasubix. Ee npumeHenue 2 JIP 15
«Penrenue 3amau.
[lepBooOpasnas ¢pyHKuMH, €€
IIPUMEHEHHE»
Pa3ned 10. J1eMeHTbl KOMOMHATOPUKH, CTATUCTHKH M TEOPHHU BEPOATHOCTE 26
Tema 10.1. OcHOBHOE coepxkaHue Y4eOHOIro MaTepHuaJia 4 OK 01 —OK 05
OcHoBHOE nousTre | Ypok 52. [lepecraHoBkH, pa3MellleHUE, COUETAHUS 2 OK 07
KOMOHMHATOPUKU Ypoxk 53. IlepecTranoBKH, pa3MelIeHHUE, COUCTAHUS 2
Tema 10.2. OcHOBHOE coepxkaHue Y4eOHOr0 MaTepuasa 4
CoOsbiTHE, BEPOATHOCTE | Ypok 54. CoBMECTHbBIE U HECOBMECTHBIE COOBITHS. TE€opeMbl 0 BEPOSATHOCTH CYyMMbI COOBITHIA. 2
coobiTuss.  Cnoxenue U | YcioBHas BEPOSTHOCTD
YMHOEHHE BEPOATHOCTEH VYpok 55. 3aBucuMble U He3aBUCUMBIE COOBITHSA. TeopeMbl O BEpOATHOCTU IPOU3BEICHUS 2

COOBITHIA
Tema 10.3. IIpodeccnonaLHO-OPHEHTHPOBAHHOE COIePIKaHUE 4 OK 01 —OK 05
BepositHOCTh B I13 Ne 26. OtHOCHUTENBHAS YacTOTa COOBITHS, CBOMCTBO €€ ycTOMUMBOCTH. CTaTUCTHUECKOE 2 OK 07
npodecCHOHANbHBIX 33/1auax | ompejesieHre BeposTHOCTH. OIleHKa BEPOSITHOCTH COOBITHUS I1K.2.2

I13 Ne 27. OtHOCHTENBHAS 9acTOTa COOBITHS, CBOMCTBO €€ yCTOWYMBOCTH. CTaTHCTHYECKOE 2

orpeJiesieHue BeposaTHOCTH. OlleHKa BEPOSITHOCTU COOBITHS
Tema 10.4. OcHoBHoOe coJep:kaHue Y4eOHOro MaTepuaJa 4 OK 01 -OK 05
JluckpeTrHas ciaydanHas VYpok 56. Buael cinydaitasix BennyuuH. OnpenenacHie TMCKPETHON CIIy4aiiHON BEJINYNHBI. 2 OK 07
BEJIMYMHA, 3aKOH €€ = R
pacTIpeeeHus VYpok 57. 3akoH pacnpeneneHus TUCKPETHOM ciy4ailHOW BenuuyuHbl. Ee uwncioBble 2

XapaKTePUCTHKH
Tema 10.5. OcHOBHOE coJiep:KaHue Y4eOHOro MaTepuaJa 4
3azayn MaTeMaTU4ecKon VYpok 58. BapuanuoHHBbIN psa 2
CTaTUCTHKH Ypok 59. TIlomuroH dYacTorT H ructorpamMma. CTaTHCTHUECKHE XapaKTEPUCTHKU psaa 2

HaAO0I0IaEMBIX JaHHBIX
Tema 10.6. IIpodeccnoHa/ILHO-OPHEHTHPOBAHHOE COJACPKAHUE 4 OK 01 —OK 05
CocraBieHnue TabnuI 1 I13 Ne 28. TlepBuuHas 00pabOTKa CTATUCTHUECKUX JaHHBIX. ['paduueckoe ux mnpeacraBieHUe. 2 OK 07
JMarpaMM Ha IPaKkTUKe HaxoxaeHue cpeTHuX XapaKTepUCTHK, HAOIIOAaeMbIX JaHHBIX I1K.2.2

31




I13 Ne 29. TlepBuunas 0O6paboTKa CTAaTUCTHYECKUX JaHHBIX. [ padnueckoe ux npeacTaBiIcHUE.
HaxoxaeHne cpeTHuX XapaKTepUCTHK, HAOIIOAaeMbIX TaHHBIX

Tema 10.7. OcHOBHOE coJiep:kaHue Y4eOHOro MaTepuaJa 2 OK 01 —OK 05
KonrponsHas pabora I13 Ne 30. Dnementsl koMOMHaTOpHKH. CoOOBITHE, BEpOATHOCTH COOBITHA. ClOXEeHHE H 2 OK 07
«Penienune 3a1a4. DJIEMEHTBl | YMHOKEHHE BEPOSTHOCTEH
KOMOWHATOPUKH,
CTaTUCTUKH U TEOPUU
BEPOATHOCTEN»
Pazjnen 11. IlpsiMble ¥ JI0CKOCTH B MPOCTPAHCTBE 18
Tema 11.1. OcHoBHoOe coJep:kaHHe Y4eOHOr0o MaTepuaJia 2 OK 01
OCHOBHbBIE IOHATHS Ypok 60. IIpenmer crepeomerpun. OCHOBBI TOHATHUA (TOYKa, NpsMasi, I[JIOCKOCTb, 2 OK 03
CTEPEOMETPUHU. npoctpancTBo). OCHOBHBIE akcHOMBI crepeoMeTpuu. llepecekaromuecs, napajieilbHble U OK 04
PacnoniosxeHne npsiMbIx U cKpeluBamomuecss npsaMsle. [Ipu3Hak U CBOMCTBO CKpeIMBAKOIUXCS MNPsAMBIX. OCHOBHBIE OK 07
IJI0CKOCTEN POCTPAHCTBEHHBIE YUTYPHI
Tema 11.2. OcHOBHoOe€ cojJiep:kaHHe YUeOHOTr0o MaTepuasia 4
[TapannenbHOCTb MPSMBIX, VYpok 61. IlapamnensHble mpsimMas u miaockocTb. Onpenenenue. Ilpusznak. CpoiictBo (c 2
IIPSIMOM U TUIOCKOCTH, nokazatenbectBoM). IlapamnensHble minockoctu. Ompenenenue. I[lpusnak. CpolicTtBa (c
IJI0CKOCTEN JI0Ka3aTeIbCTBOM)
VYpox 62. Terparap u ero nsnementsl. [lapamenenunen u ero sneMeHThl. CBOMCTBa 2
IIPOTUBOIOJIOKHBIX TpaHeH U quaroHaiei napauienenunena. [loctpoenue ceuenuii. Pemenune
3ajad
Tema 11.3. OcHoBHOE coepkaHHe Y4eOHOr0 MaTepraJia 2
[lepnenauKyIsIpHOCTD VYpok 63. Ilepnenauxynspusle npsimble. [lapamienbHble mHpsiMble, NEPIEHIUKYISAPHBIE K 2
MPSIMBIX, IPSAMON U mwiockocTd. IIpu3HaKk NEpPHNEHAMKYISIPHOCTH TNPSAMOM M INIOCKOCTH. JloKa3aTesbCTBO.
IIJIOCKOCTH, TUNIOCKOCTEN [Iepnenaukymsp u HAKJIOHHAs. [IepnenaukynspHsie IJIOCKOCTH. [Ipu3nax
NIEPIEHIMKYJIIPHOCTH II0CKOCTEN. Jloka3zaTenbeTBo. PaccTosHUS B TPOCTPAHCTBE
Tema 11.4. OcHoBHoOe coJep:kaHue Y4eOHOro MaTepuaJia 4
Teopema o Tpex VYpok 64. Teopema o Tpex mnepneHAMKYsApax. Jloka3arenbCcTBO. YTroa MEXIy NpsIMON U 2
MEepIeHIUKYIIIpax IJIOCKOCTBI0. YTOJI MEeXAY MIIOCKOCTSIMU
VYpok 65. Teopema o Tpex mnepneHAMKYsApax. Jloka3arenbCcTBO. YTrona MEXIy NpsAMON U 2
IJIOCKOCTBI0. YTOJI MEXAY MIIOCKOCTSIMU
Tema 11.5. IIpodeccnoHa/ILHO-OPHEHTHPOBAHHOE COJACPKAHUE 4 OK 01
[TapannensHsle, II3 Ne 31. Axcuomsl crepeomerpuu. llepneHAMKYISIpPHOCTH MNPSAMOM M  IJIOCKOCTH, 2 OK 03
NepIEeHIUKYIIIPHBIE, MapajuleIbHOCTh JIBYX TMPSMBIX, MNEPIEeHIUKYIAPHBIX IUIOCKOCTH, NEPHEHAUKYIIPHOCTh OK 04
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CKPEIIMBAIOIINECS MPSIMBbIE IJIOCKOCTEN OK 07
[1K.2.2

13 Ne 32. Axcuombl crtepeomeTpuu. llepneHAMKYISIPHOCTh NPSAMOH M IUIOCKOCTH, 2

[apaJUIeIbHOCTh  JIBYX MPSMBIX, HEPIEHIUKYJSAPHBIX IUIOCKOCTH, NEPHEHAUKYIIPHOCTh

IIJIOCKOCTEN
Tema 11.6. OcHoBHoOe coJepkaHue Y4eOHOr0 MaTepuaJa 2 OK 01
KontponbHas padota I13 Ne 33. PacrmonoxeHnue npsMbIX W IUIOCKOCTEH B mpocTpaHcTBe. [leprneHauKyIsaspHOCTh U 2 OK 03
«Pemenue 3anay. I[IpsaMble 1 | mapamienbHOCTh NPSAMBIX U IUIOCKOCTeH. CKpelmBaronecs npsmole OK 04
TJTIOCKOCTH B ITPOCTPAHCTBE OK 07
Pa3nes 12. KoopauHaThl M BeKTOPBI 14
Tema 12.1. OcHoBHoOe coJep:kaHue Y4eOHOr0 MaTepuaJia 2 OK 02
JlexkapTOBbI KOOPIMHATHI B VYpok 66. JlekapToBsl KOOpAMHATHI B IpocTpaHcTBe. [Ipocreifmine 3amaun B KOOpAMHATAX. 2 OK 03
npocrpaHcTse. PaccrosiHue PaccrosiHne Mexy 1ByMsl TOUKaMH, KOOPAUHATBI CEPENUHBI OTPE3KA OK 04
MEXIY JBYMsI TOUKaMHU. OK 07
Koopaunarsl cepenunbl
OTpe3Ka
Tema 12.2. OcHoBHoOe coJep:kaHue Y4eOHOr0 MaTepuaJia 6
BekTops! B IpOCTpaHCTBE. Ypok 67. BekTopsl B npoctpancTBe. ClI0)KEHNE U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA 2
VYroa Mexay BEKTOpaMH. Ha uncio. Kommianapasie Bektopa. CkalsipHOE TPOU3BEIEHNE BEKTOPOB
CrasipHOe IPOU3BEICHNE VYpok 68. PaznoxeHne BEKTOpa 10 TPEM HEKOMIUIAHApHBIM BeKTOopaM. KoopauHaTel BEKTOPA, 2
BCKTOPOB CKaJIIPHOE IIPOM3BEICHHE BEKTOPOB B KOOPAWHATAX, YIoJd MEXKIY BEKTOPaMH, YTOJI MEXIY

IIPSIMON U TNIOCKOCTBIO, YTOJI MEXKAY INIOCKOCTSIMHU

Ypok 69. YpaBHeHue mI0ckocTh. ['eOMeTpuuecKkuii CMBICT ONIPEETUTENs 2X2 2
Tema 12.3. IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COJACPKAHUE 4 OK 02
IIpaktuko- I13 Ne 34. KoopanHaTHas IUIOCKOCTh. BeluncieHne pacCTOSHUN U IUIOIMIAJEH Ha MJIOCKOCTH. 2 OK 03
OpPHEHTUPOBAHHBIC 3aa4H1 KosmuecTBeHHBIE pacyeThl OK 04
Ha KOOPJIMHATHOMN I13 Ne 35. KoopauHaTHasi I0CKOCTh. BrluncieHne pacCTOAHMM UM IJIOMIAIed HA MIIOCKOCTH. 2 OK 07
IJIOCKOCTH KosnuecTBEHHbIE pacyeThl IIK. 2.2
Tema 12.4. OcHoBHOeE coJepkaHHe Y4eOHOr0 MaTepuaJia 2 OK 02
KonTponbhas pabota I13 Ne 36. /IlekapToBBI KOOpAMHATHI B IPOCTpaHCTBE. BekTops! B mpocTpaHcTBe. ClOXKEHNE U 2 OK 03
«Pewmenue 3anau. BBIUMTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha uucio. KoMmmnnanapHbeie BeKTOpbl. CkaiaspHOe OK 04
Koopaunatsl u BEKTOpBD) npousBeneHne BeKTOpoB. [Ipocreimme 3amaun B KoopanHarax. KoopamHartel BeKTOpa, OK 07

PACCTOAHHUEC MCKAY TOYKAMH, KOOPAWHATBHI CCPCAMHBI OTPC3Kad, CKAJLAPHOC NPOU3BCACHUC
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BEKTOPOB B KOOPAMHATAX, YTOJ MEX]y BEKTOpPaMH, YTrOJl MEXAY MPSIMON U IIIOCKOCTHIO, YOI
MEXy IIOCKOCTSIMU

Pasznea 13. KoMmmiekcHbIe YnucIa 8
Tema 13.1. OcHoBHoOe coJepkaHHe Y4eOHOr0 MaTepuaa 4 OK 01-0OK 05
KommnekcHbie uncia VYpok 70. Ilonarue kommiekCcHOro uucia. ConpsskeHHbIE KOMIUIEKCHBIE YHUCIA, MOIYJIb W 2 OK 07
apryMeHT KOMIUIEKCHOTO uuciia. PopMma 3amucu KOMIUIEKCHOI'O 4ucia (reoMeTpuyeckas,
TPUTOHOMETPHYECKasi, anredpandeckasi)
Ypok 71. Apudmernueckue eHCTBHS ¢ KOMIUICKCHBIMU YHCIIAMU 2
Tema 13.2. OcHoBHOe coJepkaHHe Y4eOHOr0 MaTepuaJia 4
IIpumenenne KoMIIeKCHBIX | [13 Ne 37. BelmosHeHHe pacuyeTOB C IMOMOIIBIO KOMIUIEKCHBIX 4YHceld. Ilpumepsr 2
qyucel MCII0JIb30BAHNS KOMIUIEKCHBIX YHCE
I3 Ne 38. BeinosHeHHE pacyeToB C TMOMOLIBIO KOMIUIEKCHBIX uucen. I[Ipumepsl 2
MCII0JIb30BAHUS KOMIUIEKCHBIX YHCE
Pa3znen 14. MHOrorpaHHUKHU M TeJIa BpalleHUs 42
Tema 14.1. OcHoBHoOe coJep:kaHHe YUeOHOr0 MaTepuaJia 2 OK 01 - OK 07
Bepuunsl, pebpa, rpanu Ypok 72. Ilonarue mMHOrorpaHHuka. Ero ajieMeHTHI: BeplIMHBI, peOpa, rpaHu. JluaroHais.
MHOTOTpaHHHUKA Ceuenue. Boimykiible 1 HEBBITYKJIbIE MHOTOI'PaHHUKH 2
Tema 14.2. OcHOBHOE coep:kaHue Y4eOHOIro MaTepHuaJia 2
IIpusma, ee cocrasnsromue, | Ypok 73. IMonstue npusmbel. Ee ocHOBaHUS U OOKOBbIe rpaHu. Beicota mpusmsl. [Ipsmas u 2
ceyenue. [Ipamas u HakJIOHHas npusma. [IpaBuibHas npusma. Ee ceuenune
MIpaBWJIbHAS IPU3MBI
Tema 14.3. OcHoBHOE coepkaHHe Y4eOHOr0 MaTepuaJia 2
[Tapannenenunen, Kyo0. VYpok 74. Ilapannenenunen, cBoicTBa MPSMOYIOJbHOrO MHapasuienenunena, kyoa. Ceuenue 2
ceyeHue Kyoa, KyOa, mapasuienenumneaa
napajuiesenunes1a
Tema 14.4. OcHoBHOE coepkaHHe Y4eOHOr0 MaTepuaJia 2
IIupamuna, ee VYpok 75. Ilupamupa u ee odnemeHTol. Cedenue nupamuzbl. IIpaBunbHas nupamuia. 2
COCTaBJISIIOLINE, CEYECHHUE. VYcedeHnHas nupaMua
[IpaBunpHas nupamua.
YcedeHHas nupaMuja
Tema 14.5. OcHOBHOE coJiep:KaHue Y4eOHOro MaTepuaJa 2
bokoBas u nosiHas VYpok 76. [Tnomans 60KOBOM U MOTHON OBEPXHOCTH MPU3MBI, TUPAMUIbI 2

IMOBEPXHOCTH IIPU3MBI,
IMUpaMu bl
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Tema 14.6. OcHOBHOE co/lep:KaHue Y4eOHOro MaTepuaJia 2
Cummetpus B KyOe, Ypok 77. CuMMmeTpusi OTHOCHUTEIHLHO TOYKH, MPAMOH, rmiuockoctd. CummeTrpus B KyoOe, 2
napajulelienunese, IpusMe, | napajuiesenuIee, Mpu3Me, TUupaMuIe
nupamMue
Tewma 14.7. IIpodeccrnoHaIbLHO-OPHEHTHPOBAHHOE COIePKAHUE 6 OK 01 —OK 07
ITIpumepsr  cummerpuii B | [13 Ne 39. Cummerpust B ipupoJe, apXUTEKTYpe, TEXHHUKE, B OBITY 2 [1IK.2.2
npodeccun I13 Ne 40. CumMmeTpusi B IPUPO/JIC, apXUTEKTYpE, TEXHUKE, B OBITY 2
I13 Ne 41. CummeTpust B IpUPOJIE, ApXUTEKTYpE, TEXHUKE, B OBITY 2
Tema 14.8. OcHoBHOe coJepkaHHe Y4eOHOr0 MaTepuaJia 2 OK 01 - OK 07
[IpaBunbHbIE I13 Ne 42. TlonaTHe MpaBUJIBHOIO MHOTOrpaHHUKA. CBOICTBA PaBUIbHBIX MHOTOTPAHHUKOB 2
MHOTOTPaHHUKH, UX
CBOMCTBA
Tema 14.9. OcHOBHOE coJiep:kaHue Y4eOHOro MaTepuaJa 2
Hununnp, ero VYpok 78. Hununnap u ero snemeHTsl. CedeHne nuiauHapa (mapamuieIbHOe OCHOBAHUIO U OCH). 2
cocrapistoniie. CeueHue PasBepTka nnnmuHapa
WIMH]IpA
Tema 14.10. IIpogeccnonaIbHO-OPHMEHTHPOBAHHOE CO/IeP:KAHME 4 OK 01 - OK 07
Komnyc, ero cocrapisirome. | Ypok 79. Konyc u ero snemeHthl. CedueHue KoHyca (TMapajuieibHOE OCHOBaHUIO U 2 [1K.2.2
Ceuenue koHyca MIPOXO/IsIIee Yepe3 BEepIINHY), KOHMYecKre ceueHus. Pa3BepTka KoHyca
VYpok 80. Konyc u ero nsmemenThl. CeuyeHue KoHyca (TapauieIbHOE OCHOBAaHUIO U 2
MPOXO/IsIIee Yepe3 BEpIINHY), KOHMYecKHe ceueHus. Pa3BepTka KoHyca
Tema 14.11. OcHoBHOE cogepkaHHe Y4eOHOr0 MaTepuaJia 2 OK 01 - OK 07
Vcedennsiii konyc. Ceuenne | Ypok 81. Ycedennslit konyc. Ero oopa3syromias u BeicoTa. CeueHrne YCeUeHHOTO KOHYyca 2
YCEYEHHOr0 KOHyca
Tema 14.12. OcHoBHOE coep:xkaHue Y4eOHOro MaTepuaJia 2
[Iap u chepa, ux ceuenus VYpok 82. llap u cdepa. Bzaumnoe pacnonoxenue chepsl u miaockoctu. CeyeHue miapa, 2
cdepbl
Tema 14.13. OcHoBHOeE coJepkaHHe Y4eOHOr0 MaTepuaJia 4
[Tonsitue 06 oOBbeMe TemA. VYpok 83. Ilonsarue 06 obbeme Tena. OObeM Kyba W TPSAMOYTOJBHOTO TMapajuieienumnesa. 2
OtHomeHne 06eMOB O6wem mpu3Mbl U TUIMHIPA. OTHOLIEHHE 00beMOB MOJJOOHBIX Tell. ['eoMeTpuuecKuii CMbICI
MOI00HBIX TEJ onpeaeaunTeNs 3-ro nmopsaka
VYpok 84. Tlonsatue 06 obbeme Tena. OObeM Kyda W TPSAMOYTOJBHOTO Tapajuieienumnesa. 2

O6beM npusmbl U nuauHApa. OTHOIIEHHE 00beMOB MOAOOHBIX Tel. ['eoMeTpuyecKuit CMBICT
onpeaenuTens 3-ro nopsiaka
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Tema 14.14. OcHOBHOe co/lep:KaHue Y4eOHOr0o MaTepuaJia 2
O06Bem U mIomaab VYpox 85. O6bemMbl nupamMuabl ¥ KoHyca. O6bem mapa. [lnomans noBepxHocTei Ten 2
MOBEPXHOCTEH Tell

Tema 14.15. OcHoBHoOe coJepkaHHe Y4eOHOr0 MaTepuaJia 2
KomOunamuu I13 Ne 43. KomOuHaIMy T€OMETPUICCKUX TEI 2
MHOT'OTPaHHUKOB U TE€J

BpallleHUs

Tema 14.16. OcHoBHoOe coJepkaHHe Y4eOHOr0 MaTepraJia 2
['eomeTpuueckue I13 Ne 44. Vcnonp3oBaHWe KOMOWHAIIMM MHOTOTPAHHMKOB M TEJl BPAIICHHS B IPAKTHUKO- 2
KOMOWHAIMK Ha MPaKTHKE OpPUEHTUPOBAHHBIX 3a7auax

Tema 14.17. OcHOBHoOe€ cojiep:kaHHe YUeOHOTr0 MaTepuaJia 2
Kontponbnas padota I13 Ne 45. O0beMbI ¥ TIIONIAAM TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHHS 2
«Pemenue 3amay.

MHoOrorpanHukHu u tena

BpAaIllCHUs

KoHcyabTanus 1o noAroToBKe K 3K3aMeHy 6
IIpoMe:xxyTOo4YHast aTTecTalus (3K3aMeH) 12
Bcero: 278
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3. YCJIOBUS PEAJIM3AILIMU OBIEOBPA3OBATEJbHOM JUCITATLIMHBI

3.1. Jas peaau3aunud MNPOrpaMMbl JUCHHUILUIMHBI NPEAYCMOTPEHbI  CJIeAYIOlIue
crnenrajbHble MOMeIeHUs

Kabuner «MareMaTukm».

—  JIocka ydeOHas;

—  pabouee MECTO IPEIoaaBaTels;

—  CTOJIBI, CTYJIbA (IO YUCITY OOYYAFOIINXCS);

—  HarIsAHbIe TOCOOUs (KOMIUIEKTHI y4eOHBIX TaOIHI], CXEeM, IIJIAKaTOB);

—  TEXHHUYECKHE CpeiACTBa OOydeHHs: (TEPCOHAIBHBIM KOMITBIOTEp C JIMIEH3HMOHHBIM
MPOrPaMMHBIM OOECIIEYeHHEM, SKpaH HACTCHHBIN, MPOSKIIMOHHAS anmnapaTypa, BEIXOA B JOKAIBHYIO
CETh).

3.2. UndopmannonHoe odecriedeHne peaau3amun NporpamMmmbl

Jns peanusanuu mporpamMmbl OMOIMOTEUHBIH (HOHIT 00pa3oBaTEIbHON OpraHM3aldd HUMEET
TeYaTHBIE W/HITH SJIEKTPOHHBIE 00pa3oBaTelbHbIe U HHPOPMAIIMOHHBIE PECYPChI, PEKOMEHTYeMbIE JIJIs
UCIOJIb30BaHUs B 00pa30BaTEIbHOM IIpOLIECCe:

3.2.1. OcHOBHBIE MTeYaTHbIE U YJIEKTPOHHbIE H3TAHHUS

JI.1 TlorockyeB E. B. Maremartuka: anrebpa u Hadaima MaTeMaTHYECKOTO aHAIN3a, TCOMETPHSL.
I'eomerpus. YrnyOnéunsiii yposenb 11 kii.: yuebnuk / E. B. Ilotackyes, JI. M. 3Banuu. — 4-e u3m.,
crepeorurt. — M.: Ipoda, 2018. — 384 c.: min. — ISBN 978-5-358-19824-1

JI.2 TlorockyeB E. B. Marematuka: anrebpa u Hayana MaTeMaTUYECKOTO aHaIN3a, TEOMETPHS.
I'eomerpus. Yrayonénnsiii yposens 11 xi.: 3agaunuk / E. B. [Torackyes, JI. U. 3Banuu. — 4-e u3n.,
crepeotun. — M.: [Ipoda, 2018. —236 c.: un. — ISBN 978-5-358-19825-8

JI.3 Mypagun I'.K., Maremarnka: anredpa ¥ Havaja MaTeMaTHYECKOTO aHAJIHM3a, TCOMETPHS.
Anrebpa ¥ Hayala MaTeMaTHYeCKOro aHanu3a. YTIyOsleHHbI ypoBeHb. 10 xi.: yueOnuk/ I'. K.
Mypasun, O.B. MypaBuna. — 5-e u3z., crepeorun. — M.: llpoda, 2018. — 318 [2] c.: mi. — ISBN 978-
5-358-19865-4

JI.4 Mypapun I'.K., Maremaruka: anrebpa ¥ Hadajia MaTeMaTUYECKOTO aHAIN3a, T€OMETPHUSL.
Anrebpa ¥ Hayala MaTeMaTHYeCKOro aHanu3a. YTIyOsleHHbI ypoBenb. 11 xi.: yueOnuk/ I'. K.
MypasuH, O.B. MypaBuna. — 5-¢ u3j., crepeorun. — M.: JIpoda, 2018. — 318 [2] c.: mn. — ISBN 978-
5-358-21994-6

3.2.2. lonoJIHUTEIbHbIE HCTOYHHKH

JL.5 TTotockyeB E.B., Maremaruka: anreOpa u Hadajga MaTeMaTHYECKOTO aHAJIM3a, T€OMETPHS.
I'eomerpus. 10 xn. YrnyOnéuuslii yposenb: yueOHux/ E. B. Ilorackyes, JI.W. 3BaBuu.- 5-e¢ usn.,
crepeorurr. — M.: JIpoda, 2017. — 223, [1] c.: mn. — ISBN 978-5-358-19326-0

JI.6 TTorockye E.B., Matemaruka: anreOpa U Hayajla MaTeMaTUYECKOTO aHAIN3a, TEOMETPHSL.
I'eometpus. 10 k. Yroyonéunsiii ypoBens: 3agaunuk/ E. B. Ilorackyes, JI.U. 3BaBuu. — 5-e usn.,
crepeorun. — M.: JIpoda, 2017. — 255, [1] c.: un. — ISBN 978-5-358-19327-7

JI.7 Boromonos, H. B. Marematuka. YrnyOnenusiii ypoBeHb. 10—11 kiaccel : yueOHUK JUIs
cpeanero obmero obpazosanusi/ H. B. boromonos, II. U. Camoitnenko. — 5-e u3a., mepepad. u
nor. — Mocksa : M3znarensctBo IOpaiit, 2024. — 398 ¢. — (OOmeoOpa3oBaTeabHbIA THAKIT). —
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4. KOHTPOJIb U OIIEHKA
OBIEOBPA3OBATEJIBHOU JUCHUIIJINHBI

PE3YJIbTATOB OCBOEHMUA

KoHTpouss 1 o1leHKa pacKphIBAIOTCS Yepe3 AUCILHUILIMHAPHBIC PE3YNIbTAaThl, YCBOCHHBIC 3HAHUS U
npuoOpeTeHHble  CTyJCHTaMH  YMEHHUS, HalpaBieHHble Ha  (QOpMHpOBaHHME  OOMMX U
npodecCHOHATbHBIX KOMITIETCHIIUH.

OK, IIK, JIP Pasznen / Tema Tunbl OLIEeHOYHBIX
MeponpHUATHI
OK 01. Beibupats P1, Temsr 1.1, 1.2, 1.3I1-0/c, 1.4, 1.5, 1.6, TectupoBanue

CIOCOOBI PELICHUS
3amad
npodecCHOHATBLHOM
JeSITeIIbHOCTH
MMPUMCHHUTCIIbHO

K Pa3JInYHBIM
KOHTCKCTaM

1.7;

P2, Temsr 2.1, 2.211-0/c, 2.3, 2.4;

P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5I1-0/c, 3.6;
P4, Teme14.1,4.2,4.3,44,4.5;

P 5, Temsr 5.1, 5.2, 5.3, 5.4%

P 6, Temsl 6.1, 6.2, 6.3, 6.4 ,6.5, 6.6I1-0/c,
6.7:

P7, Tems 7.1,7.2,7.3,7.4,7.5,7.6, 7.7T1-
o/c,7.8,7.9,7.10,7.11;

P &, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7,
8.8, 8.9, 8.10I1-0/c;

P9, Tems1 9.1, 9.2, 9.3, 9.4, 9.5I1-0/c, 9.6;
P 10, Temsr 10.1, 10.2, 10.3IT-0/c, 10.4,
10.5, 10.6I1-o/c, 10.7;

P11, Temsr 11.1,11.2,11.3,11.4, 11.5I1-
o/c, 11.6;

P 13, Temsr 13.1, 13.2;

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5,
14.6, 14.7 I1-o/c, 14.8, 14.9, 14.10 I1-o/c,
14.11, 14.12, 14.13, 14.14, 14.15, 14.16,
14.17

YceTHBIT onpoc
ITpakTnyeckas pabora
KonrponsHas pabora
[Ipomexxyrounas
aTTecranus (3K3aMeH)

OK 02. Mcnons3oBaTh
COBpPEMEHHBIE CPEJICTBA
MIOUCKa, aHaJIM3a U
UHTEPIpETaun
uHpopMaLuy, U
MH(pOpPMallMOHHbIE
TEXHOJIOTUH JUIS
BBITTOJTHEHUS 32,144
npodeccCHoHaNBHOM
JeSITeTbHOCTH

P 1, Temsr 1.1, 1.2, 1.311-0/c, 1.4, 1.5, 1.6,
1.7;

P 2, Tems! 2.1, 2.211-0/c, 2.3, 2.4;

P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5I1-0/c, 3.6;
P4, Tems14.1,4.2,4.3,4.4,4.5;

P 5, Temsr 5.1,5.2,5.3,5.4;

P 6, Tems! 6.1, 6.2, 6.3, 6.4 ,6.5, 6.611-0/c,
6.7;

P7, Tems 7.1,7.2,7.3,7.4,7.5,7.6, 7.7T1-
o/c,7.8,7.9,7.10,7.11;

P &, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7,
8.8, 8.9, 8.10IT-0/c;

P9, Tems1 9.1, 9.2, 9.3, 9.4, 9.5I1-0/c, 9.6;
P 10, Temsr 10.1, 10.2, 10.3IT-0/c, 10.4,
10.5, 10.6IT-o/c, 10.7;

P12, Temsr 12.1,12.2, 12.311-0/c, 12.4;

P 13, Temnr 13.1, 13.2;

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5,
14.6, 14.711-o0/c, 14.8, 14.9, 14.10I1-o/c,
14.11, 14.12, 14.13, 14.14, 14.15, 14.16,
14.17

TectupoBanue
YcTHBII onpoc
ITpakTryeckas pabora
KonTponbhas padora
IIpomexxyrouHnas
aTTecranus (3K3aMeH)
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OK 03. ITnanupoBats u
peaT30BHIBATH
cOOCTBEHHOE
npoeCCHOHATIBHOE
JMYHOCTHOE Pa3BUTHE,
IPEINPUHIMATEIbCKYIO
JIeSTEIIbHOCTD B
npodecCuOHATBLHON
cdepe, UCTIOIB30BAThH
3HaHUS 110 (PUHAHCOBOM
PaMOTHOCTH B
Pa3JINYHBIX )KU3HEHHBIX
CUTYAIHSIX

OK 04. DddexTuBHO
B3aUMOJCHCTBOBATh U
paboTaTh B KOJIJICKTUBE
1 KOMaHe

P 1, Temsr 1.1, 1.2, 1.311-0/c, 1.4, 1.5, 1.6,
1.7,

P 2, Tems! 2.1, 2.211-0/c, 2.3, 2.4;

P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5I1-0/c, 3.6;
P4, Tems1 4.1,4.2,4.3,4.4,4.5;

P 5, Temsr 5.1,5.2,5.3,5.4;

P 6, Tems! 6.1, 6.2, 6.3, 6.4 ,6.5, 6.611-0/c,
6.7,

P7, 6 Temst 7.1,7.2,7.3,7.4,7.5,7.6, 7.711-
o/c,7.8,7.9,7.10,7.11;

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7,
8.8, 8.9, 8.10II-0/c;

P9, Tems1 9.1, 9.2, 9.3, 9.4, 9.5I1-0/c, 9.6;
P 10, Temsr 10.1, 10.2, 10.3I1-0/c, 10.4,
10.5, 10.6I1-0/c, 10.7;

P11, Temsr 11.1,11.2,11.3, 11.4, 11.5I1-
o/c, 11.6;

P 12, Temsr 12.1 ,12.2, 12.311-0/c, 12.4;

P 13, Temnr 13.1, 13.2;

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5,
14.6, 14.7 I1-o/c, 14.8, 14.9, 14.10 IT-o/c,
14.11,14.12, 14.13, 14.14, 14.15, 14.16,
14.17

TectupoBanue
VYcrHbIii onpoc
[TpakTuyeckas pabora
KounTponbhas pabota
IIpomexxyrounas
aTTecTarus (dK3aMeH)

OK 05. OcyiiecTBasATh
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHUKAIUIO Ha
rOCyJapCTBEHHOM
si3pIke Poccuiickoi
denepanuu ¢ y4eToM
oco0eHHOCTEH
COIMAJILHOTO U
KYJIbTYPHOTO KOHTEKCTA

P1, Temsr 1.1, 1.2, 1.3I1T-0/c, 1.4, 1.5, 1.6,
1.7;

P 2, Tems! 2.1, 2.211-0/c, 2.3, 2.4;

P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5I1-0/c, 3.6;
P4, Temr14.1,4.2,4.3,4.4,4.5;

PS5, Temnr 5.1,5.2,5.3,5.4;

P 6, Tems! 6.1, 6.2, 6.3, 6.4 ,6.5, 6.611-0/c,
6.7;

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6, 7.711-
o/c,7.8,7.9,7.10,7.11;

P &, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7,
8.8, 8.9, 8.10I1-0/c;

P9, Tems1 9.1, 9.2, 9.3, 9.4, 9.5I1-0/c, 9.6;
P 10, Temsr 10.1, 10.2, 10.3IT-0/c, 10.4,
10.5, 10.6IT-o/c, 10.7;

P 13, Temsr 13.1, 13.2;

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5,
14.6, 14.711-o/c, 14.8, 14.9, 14.10I1-o/c,
14.11, 14.12, 14.13, 14.14, 14.15, 14.16,
14.17

TectupoBanue
YcTHBIN onpoc
ITpakTnyeckas pabora
KonTponbnas padora
IIpomexxyrouHnas
aTTecranus (3K3aMeH)

OK 06. ITposiBnsTH
IpaXkIaHCKO-
NaTPUOTUIECKYIO
MO3HIIHIO,
JICMOHCTPHPOBATH
OCO3HAHHOEC TMOBEICHHUE
Ha OCHOBE
TPaIUIINOHHBIX
00IIeYeITOBEUCCKUX

P1, Temsr 1.1, 1.2, 1.3I1-0/c, 1.4, 1.5, 1.6,
1.7;

P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5I1-0/c, 3.6;
P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,7.6, 7.7T1-
o/c,7.8,7.9,7.10,7.11;

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7,
8.8, 8.9, 8.10IT-o/c;

P9, Tems1 9.1, 9.2, 9.3, 9.4, 9.511-0/c, 9.6;
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5,

TectupoBanue
YcTHBII onpoc
[TpakTuyeckas pabora
KonTponbhas pabota
IIpomexxyrouHast
aTTecTarus (dK3aMeH)
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LICHHOCTEH, B TOM
YHUCIIE ¢ YYETOM

14.6, 14.711-o/c, 14.8, 14.9, 14.10I1-o/c,
14.11, 14.12, 14.13, 14.14, 14.15, 14.16,

rapMOHHU3ALHHA 14.17

MEKHAI[UOHAIbHBIX U

MEXKPETUTHO3HBIX

OTHOILICHUM, TPUMEHSATH

CTaH/IapPTHI

AHTUKOPPYIIIMOHHOTO

MTOBEICHUS

OK 07. CopeticTBOBaThH P1, Temsr 1.1, 1.2, 1.3I1-0/c, 1.4, 1.5, 1.6, TectupoBanue
COXPaHEHHUIO 1.7; YceTHBIT onpoc
OKpY>Kalolleu cpelibl, P 2, Temsr 2.1, 2.2I1-0/c, 2.3, 2.4; [IpakTrueckas padbota
pecypcocOepeReHHIO, P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5I1-o/c, 3.6; KonTponbHas pabota

MPUMEHSTh 3HAHUS 00
WU3MEHEHUU KIIMMaTa,
MIPUHLHUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
efcTBOBAaTh B
Ype3BbIYAHBIX
CUTYaIUsAX

P4, Teme14.1,4.2,4.3,44,4.5;

PS5, Temnr 5.1,5.2,5.3,5.4;

P 6, Temsl 6.1, 6.2, 6.3, 6.4 ,6.5, 6.6I1-0/c,
6.7;

P7, Temn 7.1,7.2,7.3,7.4,75, 7.6, 7.711-
o/c,7.8,7.9,7.10,7.11;

P &, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7,
8.8, 8.9, 8.10I1-0/c;

P9, Tems1 9.1, 9.2, 9.3, 9.4, 9.5I1-0/c, 9.6;
P 10, Temsr 10.1, 10.2, 10.3IT-0/c, 10.4,
10.5, 10.6I1-o/c, 10.7;

P11, Temsr 11.1,11.2,11.3, 11.4, 11.5I1-
o/c, 11.6;

P12, Temsr 12.1,12.2, 12.311-0/c, 12.4;

P 13, Temnr 13.1, 13.2;

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5,
14.6, 14.7 IT-o/c, 14.8, 14.9, 14.10 IT-o/c,
14.11,14.12, 14.13, 14.14, 14.15, 14.16,
14.17

[Ipomexxyrounas
aTTecranus (3K3aMeH)

IIK 2.2. PaccunTbiBaTh U
aHaJIN3UPOBATH
JIOTUCTHYECKHE
U3JIEPKKHU B
MIPOM3BOJICTBE U
pacrpeneneHun

P 1, Temsr 1.3I1-0/c;

P 2, Temsr 2.211-0/c;

P 3, Temsr 3.511-0/c;

P 6, Tems! 6.611-0/c;

P 7, Temsr 7.711-0/c;

P 8, Tems! 8.10I1-0/c;

P9, Temsr 9.511-0/c;

P 10, Temsr 10.31T-o/c, 10.6I1-0/c;
P 11, Temsr 11.511-0/c;

P 12, Temsr 12.311-0/c;

P 14, Temsr 14.711-0/c, 14.10 IT-o/c

TectupoBanue
YeTHBIN onpoc
[IpakTnueckas pabora
KonrtponsHas pabora
[IpomexxyTounast
aTTecranus (3K3aMeH)
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