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1. O0mas xapaKTepuCTHKA NPUMEPHO padoyeil MPorpaMMsbl
001eo00pa3oBaTeJIbHOM JUCUMILIMHBI «MaTemaTuka»

1.1. Mecto OMCHUIUIMHBI B  CTPYKType  mnpodecCHOHATILHOM
o0pa3oBarteabHoi mporpammbl CIIO:
ObmeoOpa3oBatenbHas nucuuIuiMHa «MaTemaTtukay SBiseTcs 00s13aTenbHON
4acTbl0  001Ie00pa30BaTEIbHOTO LMKJIA  O0pa3oBaTEIbHOM NIPOrpaMMbl B
cootBercTBUM ¢ PI'OC i cneunanbHocT 23.02.06 TexHuveckas sKCIuryaTauus

IOABHUIKHOTO COCTaBa KCJIC3HBIX AOPOT

1.2. Hean u miiaHupyemblie pe3yJibTaThl 0CBOEHUS] TUCIUIJIMHBI:

1.2.1. leanb AuCUMIIAHBI

Coneprxanue IPOrpaMMmbl o01reo0pa3oBaTesbHON JUCHUTUTUHBI
«MaTteMaTuka» HampaBJIEHO Ha JOCTIKEHHE pe3yJIbTaTOB €€ H3y4YeHUs B
coorBeTrcTBUM ¢ TpeOoBaHusmMu PI'OC COO c¢ yderom mpodeccuoHaTbHON

HanpasieHHoctn PI'OC CIIO.

1.2.2. Ilnanmpyemble pe3yJabTaThbl OCBOEHHH 00HIe00pa30BaTeJIbHOM
aucHUIIMHbBI B c0oTBeTCTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco0oe 3HaueHne TUCIUILTNHA UMeeT npu popmupoBanuu u pazsutuu OK 01,

OK 02, OK 03, OK 04, OK 05, OK 06, OK 07 u IIK 3.1



O01mme KOMIIETEHIINHA

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

Oonmme

JAucuuninHapHbie

OK 01 Boi6upatb criocoOsl
penIeHus 3a1a4d
npodeccrnoHaIbHOM
IEATebHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

- TOTOBHOCTb K TpYyAYy, OCO3HAaHUE LEHHOCTH
MacTepcTBa, TPYI0JI00ue;

- TOTOBHOCTH K aKTHBHOﬁ NCATCIIBHOCTHU
TEXHOJIOTMYECKON M COLMAIBHOM HaNpaBI€HHOCTH,
CHOCOGHOCTB I/IHI/II_II/II/IPOBaTB, HJIaHI/IpOBaTB nu

CaMOCTOATCIIbHO BBIINIOJIHATE TaKYIO ACATCIBbHOCTD,

- UHTEpPEC K pa3IMYHbIM cdepam
npodeccHoHaIbHON AEATEITLHOCTH,
Osnanenue YHUBEPCAJIHLHBIMU y4eOHBIMH

MMO3HABATEIBHBIMU JICHCTBUSMMU:

a) 0a30BbIC JIOTMUYECKUEC JICHCTBHUS:

- CaMOCTOSITCIIEHO dbopMyIUpOBaTH u
aKTyaJIM3upOBaTh MpOOJEeMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

- YCTAHaBIMBATh CYIICCTBEHHBIN IPU3HAK WU
OCHOBaHUS JUIS CpPaBHCHHUSA, KIACCH(PUKAIUU H
00001IECHHS;

- ONpeAeNsATh IeIu JCATCIBHOCTH,

[apaMeTpbl U KPUTEPUU UX JOCTUKEHHUS,
- BBIABIIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B
paccMaTpruBaACMBIX SBJICHUAX,

- BHOCUTBH KOPPEKTHUBHI B ICSITCILHOCTD, OIICHHBATh
COOTBCTCTBHUC PpPC3YJIbTATOB MNCIAM, OLICHHUBATH
PHUCKH TIOCIICACTBHH JIATCIIEHOCTH,

- pa3BUBAaTh KPEATUBHOE MBIIIICHUE [IPU PELICHUU
KU3HEHHBIX TIPOOIIEM

0) 6a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

3a/1aBaTh

-BJIQJIETh METO/IaMH JI0OKA3aTeNbCTB, AITOPUTMAMHU PEIICHUS
3ama4; yMeHue (GopMyIupoBaTh ONpPEACICHNUs, aKCHOMBI 1
TEOPEMBI, IPUMEHSATh UX, IPOBOAUTH T0OKa3aTeIbHbIE
paccyXJIeHHs B XOJI¢ PELICHUS 3a/1a4;

- YMETh ONEPUPOBATH MOHATHIAMMU: CTETIEHb YUCIIA, IoTapupm
YHCIIa; YMEHUE BBITOJIHATH BEIYMCIICHUE 3HAYCHUH 1
npeoOpa3oBaHus BBIPAKEHHUH CO CTETIEHSMU U JIOrapuQmMamu,
npeoOpa3oBaHms APOOHO-PAITMOHAIBHBIX BBIPAXKEHUH;

- YMETh ONEPUPOBATH MOHATHIMHU: PAllMOHAJIBHBIE,
UppaluoHaIbHbIC, TOKa3aTeIbHbIE, CTCTICHHBIC,
JorapupMHUECKUE, TPUTOHOMETPUYECKHE YPaBHEHHS U
HEpPaBEHCTBA, MX CHCTEMBI;

- YMETh ONEPUPOBATH MOHATHAMM: (PYHKIHS, HETIPEPhIBHAS
(dbyHKIHS, MPOU3BOIHAS, TIEPBOOOpaA3Has, ONIPEACICHHBIN
MHTETPajl; yMETh HAXOAUTh MPOU3BOAHBIC FIEMEHTAPHBIX
(bYHKIMIA, UCTIONB3YS CIIPaBOYHBIC MaTepHAaJIbl; HCCIICAOBATh B
MPOCTEUIINX CIy4asiX (yHKIIMA HA MOHOTOHHOCTB, HAXOJUTh
HanOOJbIINE 1 HAUMEHBIINE 3HAYCeHHUS (QYHKIUIT; CTPOUTH
rpaduKu MHOTOYJICHOB C HCIIOJIB30BAHUEM armapara
MaTeMaTH4eCKOr0 aHAIN3a; IPUMEHATH TPOU3BOIHYIO IIPH
pelleHNH 33124 Ha JBM)KEHUE; peIlaTh MPaKTHKO-
OPHEHTHPOBAHHBIC 33/1a41 Ha HAHOOJIbIINE ¥ HANMEHBIIHE
3HAYeHUs1, HA HAXOXKJCHHUE MYyTH, CKOPOCTU U YCKOPEHHS;

- YMETh OTEePHUPOBATh MOHATHUAMU: PallMOHAIbHAS (QYHKITHS,
nokaszatenabHast QyHKIHs, cTerneHHas pyHKIus,
norapudmudeckast (QyHKIIHS, TPUTOHOMETpUYECKHe (DYHKITUH,
oOpaTHbIe QYHKLINHU; YMEHHE CTPOUTDH TPaPUKH U3YIEHHBIX
(byHKUIMH, HCTIONB30BaTh IpaUKX MPU U3yYSHUHU TPOLIECCOB U
3aBUCHMOCTEH, TIPU PELICHUH 3aa4 U3 JPYIUX YIeOHBIX




O01mme KOMIIETEHIINHA

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

Oonmme

JAucuuninHapHbie

- BIQJICTh HaBBIKAMHU y4eOHO-UCCIICIOBATEIBCKOMN 1
MIPOEKTHOM JAESITETbHOCTH, HAaBbIKAMU Pa3peLICHUS
npobiuem;

- BBIBIATH TNPUYMHHO-CIEACTBEHHBIE CBSI3H H
AKTYaJIMU3UPOBATh 3a4avy, BbIABUI'ATb TUIIOTC3Y €€
pelieHus, HaXOJUTb apryMeHTbI JUISt
JIOKa3aTeNbCTBA CBOWX YTBEPXKICHUH, 3a7aBaTh
napaMeTpsl U KPUTEPUHU PELICHHUS;

- AHAJIM3UPOBATH IIOJYYCHHBIC B XOIC PCUICHUA
3alaudl pe3ysbTaThl, KPUTHUECKU OLIEHUBATH HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh HU3MEHEHHE B
HOBBIX YCJIOBHSX;

-- YMCTb IICPCHOCUTH 3HAHUSA B MMO3HABATCIbHYIO U
MPAKTUYECKYIO 00JIaCTH KU3HEIEATEIbHOCTH;

- YMETb UHTETPUPOBATH 3HAHUA U3 Pa3HBIX
MpeAMETHBIX 00J1acTe;

- BbBIABUT'aTh HOBBIC nacu,
OpPUTHHAJIbHBIE MTOJIXO/IbI U PEILICHUS;
u CHOCOGHOCTL ux HCITIOJIb30BaHUA B
MO3HABATEJILHON M COIMATIbHOM MPAKTUKE

npeajaraTb

MPEIMETOB M 33]a4 U3 PETbHOM KU3HH; BEIpaXaTh (hopMyIamMu
3aBHCUMOCTH MEX/Ty BEITMINHAMH,

- YMETh pelIaTh TeKCTOBBIC 331a4H Pa3HbIX TUIIOB (B TOM YHCIIE
Ha MPOLIEHTHI, TOJIM U YaCTH, HA IBUKECHUE, paObOTy, CTOUMOCTh
TOBApOB U YCIIYT, HAJIOTH, 3a/1a41 U3 00JIaCTH YIPaBICHUS
JMYHBIMU ¥ CEMEHHBIME (DUHAHCAMM); COCTABIISTH BBIPAKCHUS,
ypaBHEHHsI, HEPAaBEHCTBA U MX CHCTEMBI TI0 YCIOBHUIO 3aJauH,
UCCIIeZIOBATh MOJTyYEHHOE PEIICHUE U OLICHUBATh
MPaBIONO0OHOCTh PE3YJIbTATOB;

- YMETh ONEPUPOBATH MOHATHIMHU: CpeHEe apu(hMETHIECKOE,
Me/aHa, Hauboublee 1 HaMMEHbIlee 3HAUCHHS, Pa3Max,
JMCTIEPCHsl, CTAaHAaPTHOE OTKJIIOHEHHE YMCIIOBOTO HAbopa; yMeTh
U3BIIEKATh, UHTEPIPETHPOBATH HHPOPMALIUIO, IIPEICTABICHHYIO
B Ta0JMIaX, Ha qUarpaMMax, rpadukax, oTpa)karonyro CBOMCTBa
peanbHBIX MPOLECCOB U ABJICHUI; IPECTABIATh HHPOPMALIHIO C
MOMOIIIBIO TAOJIHII U IUATrPaMM; UCCIIEIOBATh CTATHCTUYCCKHE
JaHHBIE, B TOM YHUCJIE C TPUMEHEHHEM IpapuecKuX METOI0B U
AJIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHATHIAMMU: CIIy4aiHBIN OIBIT U
Cly4aiiHOE COOBITHE, BEPOSTHOCTh CIIy4alfHOTO COOBITHS;
YMEHHUE BBIYHCIIATH BEPOATHOCTH C UCIIOJIB30BAHUEM
rpadMYecKuX METOI0B; IPUMEHSITH (POPMYITBI CITIOKEHUS
YMHOXKEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (PaKThl M POPMYIIBI
NIPU PEUICHNU 33/1a4; OIICHUBATh BEPOSTHOCTH PEabHBIX
COOBITHI{; 3HAKOMCTBO CO CITy4aiiHBIMHU BETMUNHAMH; YMEHUE
MIPUBOANUTH TIPUMEPHI IPOSIBIICHUS 3aKOHA OOJBIIMX YHCENT B
MPUPOJHBIX U OOIECTBEHHBIX SIBICHUSIX;

- YMETh ONEPUPOBATH MOHATHIMM: TOUYKA, MPsIMasi, TNTIOCKOCTb,
MPOCTPAHCTBO, IBYTPAaHHBIN YOI, CKPEIIHUBAIOIINECS MPSMBIE,
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IlnanupyemMblie pe3yabTaTbl 00y4eHUs

Oonmme
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MapajuIeTbHOCTh U MEPIICHIUKYISIPHOCTD MPSIMBIX H
TUIOCKOCTEH, YOI MEXKAY MPSMBIMH, YTOJI MEXKIY IPSIMOH 1
IUIOCKOCTBIO, YTOJI MEX/Y TUIOCKOCTSIMH, PACCTOSIHUE OT TOUKH
10 TUTOCKOCTH, PACCTOSIHUE MEXKY MPSIMBIMH, PACCTOSTHUE
MEXy TUIOCKOCTSIMHU; YMEHHE UCTIOIb30BATh MPU PEIICHUH
3aja4 U3y4eHHbIe (DAKThl U TEOPEMBI IUTAHUMETPUH; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MUPA;

- YMETh ONEPUPOBATH MOHATHIMH: MHOTOI'PAaHHHK, CEUCHHE
MHOTOTpaHHHKA, KyO, MapaieNenurie]], mpu3Ma, TupaMua,
¢burypa v MoOBEpXHOCTh BPAIICHHS, IIWINHAP, KOHYC, IIap,
cdepa, cedeHus GUTypsl BpalICHHUs, TUIOCKOCTh, KacaroIascs
cdepsl, MUIUHIPA, KOHYCA, TUIOIIAb TOBEPXHOCTH MTUPAMUJIBI,
NPU3MBI, KOHYCa, HWIMHPA, IJIomans chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MapajuIeeue1a, TMPaMHIbI, TIPU3MBIL,
WIMH]IPa, KOHYCa, IIapa; yMEHUEe NU300paxaTh MHOTOTPaHHUKH
Y TIOBEPXHOCTH BPAIICHUS, UX CEYCHUS OT PYKH, C TIOMOIIHIO
YEepPTEKHBIX MHCTPYMEHTOB U AJIEKTPOHHBIX CPEJCTB; YMEHUE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrno3HaBaTh MPaBUIHLHBIE MHOTOTPAHHUKH;

- YMETh ONEPUPOBATH MOHATHIMH: IBMKEHHE B IPOCTPAHCTBE,
no00HbIe GUTYPHI B IPOCTPAHCTBE; HCIIOJIb30BAaTh OTHOIICHUE
TJI01Ia IeH TOBEPXHOCTEH U 00bEMOB MOAOOHBIX (pUTyp MpH
pelLIeHUHN 3a/1a4;

- YMETh BBIYHCIISATH TE€OMETPUICCKHUE BEIMIUHEI (IJTMHA, YTOJ,
IUIOIIA/Ib, 00BEM, TUIOIIAAb TOBEPXHOCTH ), UCHIONb3Ys
M3y4eHHBIC POPMYIIBI U METOIBI;

- YMETh ONEPUPOBATH MOHATHAMHM: IPSIMOYTOJIbHAS CUCTEMA
KOOP/AMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPMHATHI BEKTOPA,
CKaJIIPHOE TIPOU3BEICHHUE, YTOJ MEXKIY BEKTOPaMH, CyMMa




IlnanupyemMblie pe3yabTaTbl 00y4eHUs

O0nme KoMIeTeHINHA
Oonmme JAucuMminHapHble

BEKTOPOB, IPOU3BE/ICHNE BEKTOPA HA YNCIIO; HAXOAUTH C
MOMOIUIBIO U3YYEHHBIX (DOPMYJI KOOPIUHATHI CEPEeIUHBI OTpE3Ka,
paccTosiHuEe MEXY IBYMSI TOUKAMU;

-yMeTh BBIOMPATh MOAXOAALININ U3y4YEHHBIH METOJT AJIsl PELICHUS
3aJ]auu, paclo3HaBaTh MaTeMaTu4eckue (GakThl U
MaTeMaTHYeCKHe MOJIETN B MPUPOIHBIX U O0OIIECTBEHHBIX
SBJICHUSIX, B UCKYCCTBE; YMEHUE IPUBOJUTH IIPUMEPHI
MAaTeMaTUYECKUX OTKPBITUH POCCUNCKON U MUPOBOM
MaTeMaTUYECKON HAYKU.

-YMETh ONEepUPOBATh MOHATUAMHU: ONpPE/EIICHNE, aKCUOMA,
TEeOopeMa, CIIEACTBHUE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYITHPOBKH; YMEHUE (HOPMYITUPOBATH
00paTHOE ¥ MPOTUBOIIOJIOKHOE YTBEPKACHUE, IPUBOIUTD
MPUMEPHI U KOHTPIIPUMEPBI, UCII0JIb30BaTh METO/T
MaTeMaTHYECKON MHAYKLNHN; TPOBOAUTH JOKA3aTEIIbHbIE
paccyX1eHus MPU pPEeUIeHUH 3a]1a4, OLICHUBATh JIOTHYECKYIO
IIPaBUJIILHOCTDb PACCYXKICHUM;

- YMETh OIEPUPOBATH MOHATUSMU: MHOKECTBO, ITOJIMHOKECTBO,
olepalyy HaJl MHOKECTBAMH; YMEHHUE UCIOJIb30BaTh TEOPETUKO-
MHO>KE€CTBEHHBIH armapar Jyisi OMUCaHUsI pealbHbIX MMPOLIECCOB U
SBJICHUH NIPU PELICHUH 33/1a4, B TOM YUCIIE U3 APYTUX y4eOHBIX
MPEeIMETOB;

- YMETh ONEPUPOBATH MOHATHIAMMU: Tpad, CBA3HBIHN rpad, 1epeso,
LUK, Tpad HA MIOCKOCTH; YMEHHUE 3a7]aBaTh U OMUCHIBATH
rpadbl pa3TUYHBIMUA CIIOCOOAMHU; UCIIOIB30BaTh rpadbl Ipu
pEIIeHNH 3a/a4;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: COUYETAHUE,
NEPEeCTaHOBKA, YUCIIO COUCTAHUH, YUCIIO NIEPECTAHOBOK; OMHOM




IlnanupyemMblie pe3yabTaTbl 00y4eHUs
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HeioToHa; ymeHHe MpUMEHSATh KOMOMHATOPHBIE (PAKTHI U
paccyXIeHHS JJIs peIICHNUS 3a/1a4;

-yMETb ONEPHPOBATH MOHATHAMHU: HATYPaJIbHOE YUCIIO, LIEJI0e
YHCII0, OCTATOK 110 MOYJIIO, PAI[IOHAIBHOE YHCIIO,
UppanMoHaIbHOE YHCIIO0, MHOYKECTBA HATYPAJIbHBIX, IIEIBIX,
palMOHAIBHBIX, ICHCTBUTEIBHBIX YHCENT; YMEHHE HCIIOIb30BaTh
MIPU3HAKH JCTUMOCTH, HAUMEHBIINNA OOIINI 1eTUTENb U
HanMeHblee odIee KpaTHoe, anroput™ EBkinaa npu pemennn
3a71a4; 3HAKOMCTBO C PA3TUYHBIMU MO3UIIMOHHBIMUA CUCTEMaMH
CUHUCIICHUS;

- YMETh CBOOOTHO OTIEPHPOBATH MOHATHIMHU: CTETIEHb C LIEIBIM
MOKa3aTesieM, KOPeHb HaTypaJbHOM CTETICHH, CTETICHB C
palroHaIbHBIM OKA3aTeNIeM, CTENICHD C ICHCTBUTEIBHBIM
(BemecTBEHHBIM) MMOKa3aTeseM, Jjorapudm vrciia, CHHYC,
KOCHHYC U TaHT'€HC IPOM3BOJILHOTO YHCIIA;

- YMETh OTIEPUPOBATh NOHATHAMH: TOXKAECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CUCTEMA YPaBHEHUH
Y HEPaBEHCTB, PAaBHOCHJIBHOCTh YPAaBHEHHUI, HEPABEHCTB U
CHCTEM, pallMOHaJIbHbIC, UPPALIMOHANIbHBIE, TIOKAa3aTeIbHbIE,
CTENEHHBIE, JOrapu()hMUIECKHIE, TPUTOHOMETPHUYCCKHE
ypaBHEHHMSI, HEPAaBEHCTBA U CHCTEMBI; YMEHHE PelaTh
ypaBHEHUSI, HEPABEHCTBA U CHCTEMBI C TOMOIIBIO Pa3IMIHBIX
IIPUEMOB; pelaTh YpaBHEHHsI, HEPABEHCTBA U CHCTEMBI C
napameTpoM; IPUMEHATh YPaBHEHUS, HEPAaBEHCTBA, MX CHCTEMBI
JUISL pELIeHUs] MaTeMaTHYECKUX 3ajlay M 3a]1a4 U3 Pa3IUUHbIX
oOJacTelt HAyKW W PeaIbHON KU3HH,

-yMeTb CBOOOIHO OTIEPUPOBATH MOHATUSAMU: rpaduk QyHKIIHH,
oOpaTtHast pyHKIHS, KOMIO3ULUS GYHKUIUHN, THHEWHAs PYHKIUS,
KBaZlpaTU4Hasl QYHKIHNSA, CTENIEHHAst QYHKIUS C IEITBIM
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nokaszarejieM, TPUrOHOMEeTpuieckrue GyHKINUU, OOpaTHbIE
TPUTOHOMETpUYECKHE (PYHKIINH, TTOKa3aTeNbHas U
norapupmMuueckas GyHKINUU; YMEHUE CTPOUTH TpaduKu

(G yHKIHHA, BRITOTHATE IpeoOpa3oBanHus rpadukoB PyHKITHI;
YMEHHUE HCIIONIb30BaTh rpaduku GyHKIMN 1S H3yUESHUs
MIPOLIECCOB U 3aBUCHUMOCTEH MpHU PELICHUH 33/1a4 U3 APYTUX
y4eOHBIX IPEIMETOB U U3 PEaJbHOM KU3HU; BBIPAXKATh
(dbopMynaMu 3aBUCUMOCTH MEXIy BETMUYUHAMU;

YMEHHE CBOOOHO ONEPUPOBATH MOHATUAMU: YETHOCTh
(byHKIHH, TIEPUOANIHOCTD (DYHKITUHU, OTPAaHUYECHHOCTh
(GyHKIUH, MOHOTOHHOCTh (DYHKILIUH, SKCTPEMYM (PyHKIIHH,
HanOoJIbIlIee 1 HAUMEHbIIIEE 3HAYCHUS QYHKITUU Ha
MIPOMEKYTKE; YMEHUE MPOBOAUTH UCCIEI0OBaHUE (DYHKIINH;
YMEHHE UCIIO0Ih30BaTh CBOWCTBA M rpaduKu GYyHKITAH JTst
peleHus ypaBHEHH, HEpAaBEHCTB U 33/1a4 ¢ TapaMeTpamH;
n300pakaTh Ha KOOPAMHATHOM MIIOCKOCTH MHOYKECTBA PEIICHUN
ypaBHEHHI, HEPABEHCTB U X CHCTEM;

-yMeTh CBOOO/IHO ONIEPUPOBATH MOHATUSIMHU:
MOCJIeI0BATENbHOCTb, apu(METHUECKas IIPOTPeccHs,
reoOMeTpUYEeCcKasl Mporpeccus, 0ECKOHEYHO YOBIBAIOIIAs
reoMeTpHuecKas IPOrpeccHsi; yMEeHHE 3a1aBaTh
MOCJIEI0BATEIBHOCTH, B TOM YHCIIE C TOMOLIBIO PEKYPPEHTHBIX
dopmy;

- YMETh ONEPUPOBATH MOHATUSMU: HEMPEPHIBHOCTH (PYHKIIHH,
aCUMMTOTHI rpaduka GyHKIMH, IEPBasi U BTOPAst IPOU3BOIHAS
(G YHKIHH, TEOMETPUUECKUN U (U3HUECKUI CMBICT TTPOU3BOHOM,
nepBooOpasHasi, ONpeesICHHBIN HHTETpall; YMEHHE HaXOAUTh
aCUMMTOTHI rpaduka PyHKIMH;, YMEHHE BRIYHCISATH
MIPOU3BOJIHBIE CYMMBI, IPOU3BECHH S, YACTHOT'O U KOMIIO3UIIUU

10



O01mme KOMIIETEHIINHA

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

Oonmme

JAucuuninHapHbie

(byHKUIMH, HAXOAUTh ypaBHEHHUE KacaTeIbHOM K rpaduky
byHKINH,

YMEHHUE HCII0JIb30BaTh MPOU3BOAHYIO JUISI HCCIIEIOBAHUS
(bYHKIMH, 111 HAXOXK/ICHHUS HAMTY4IIero PEIICHNs B
MPUKJIAJHBIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKUX U
bu3MUecKuX 3a1a9ax, Uil ONMPEIETICHUS CKOPOCTH U YCKOPECHUS;
HaXOJUTh IJIOLAU U 00BeMbI (PUTYp ¢ TOMOIIBIO UHTETPAa;
NPUBOIUTH IPHMEPHI MATEMAaTHIECKOTO MOJCITHPOBAHUS C
MOMOIIBIO ] PepeHInanbHbIX ypaBHEHUH;

- YMETh OTIEPHUPOBATh NOHATHAMH: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCTIa, MOYJIb H aPTyMEHT
KOMIUIEKCHOTO YnCIIa, (hOpMa 3alMCH KOMIUIEKCHBIX YHCEIT
(reoMeTpuUecKas, TPUTOHOMETpUYECKas U ajaredpandeckas);
YMETh ITPOU3BOJUTH apr(pMeTHIecKne NeicTBUS ¢
KOMIIJIEKCHBIMU YHCJIAMH; TIPUBOUTH IPUMEPHI HCIIOJIb30BAHMS
KOMITJIEKCHBIX YHCEIT;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: CPEIHEE
apudMeTnIecKoe, MernaHa, HanboJIbIee 1 HAaMMEHbBIIIEEe
3HAYeHUs1, pa3Max, AUCIEPCHs], CTAaHIAPTHOE OTKIIOHEHUE JUIS
OIMCAHUS YUCIOBBIX JJAHHBIX; YMEHHE HCCIIEI0BATh
CTaTUCTHYECKHE JaHHBIC, B TOM YHCIIE C IPUMEHEHUEM
rpaguYecKuX METO/IOB U 3JIEKTPOHHBIX CPENICTB; rpapuIecKn
UCCIIEIOBAaTh COBMECTHBIEC HAOIIOEHUS C TOMOIIBIO AUarpaMMm
paccerBaHMs U JUHEUHOUM perpeccuu;

- YMETh HaXOJIUTh BEPOATHOCTU COOBITHI C HCIIOJIb30BaHUEM
rpagUYecKuX METO/I0B; IPUMEHATH JUIS PELICHUS 3a71a4
(bopMyIIBI CIIOKEHHS U YMHOKEHHS BEpOATHOCTEH, (hopMymy
MIOJTHON BEPOSITHOCTH, popmyity bepHysin, koMOMHATOpHBIE
GbaxTbI 1 GOPMYIIBI; OLICHUBATH BEPOSITHOCTH PEaTbHBIX
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IlnanupyemMblie pe3yabTaTbl 00y4eHUs

O0nme KoMIeTeHINHA
Oonmme JAucuMminHapHble

COOBITHI{; YMEHHE ONIEPUPOBATH MOHATHAMU: CIIydaitHas
BEJIMYMHA, PACIPENEICHUE BEPOSITHOCTEN, MATEMaTHYECKOE
O’KHMJIaHHE, JUCIIEPCHUS U CTAHIAPTHOE OTKJIIOHEHUE CIIy4alHON
BEJIMYMHBI, (PYHKIIUH paclpeieNeHus U III0THOCTH
PaBHOMEPHOI0, IT0KA3aTE€ILHOTO U HOPMaJIbHOIO
pacnpeiesieHHil; yMEHHUE UCI0JIb30BaTh CBOMCTBA U3YyUYEHHBIX
pacnpeneseHui A1 peleHus 3aa4; 3HAKOMCTBO C ITOHATUSAMU:
3aKOH OOJIBIIMX YUCEIl, METO/bl BEBIOOPOUYHBIX UCCIIEOBAHUI;
YMEHHUE MPUBOIUTH MPUMEPHI MPOSBICHHUS 3aKOHA OOJBIINX
qucel B IPUPOJHBIX U OOIECTBEHHBIX SBJICHUSX;

- YMETh CBOOOHO ONEPUPOBATH MOHATHAMHU: TOUKA, IIPsMasd,
IUIOCKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUH YTOJl,
JIBYTPAHHBIN yroJl, TPEXTPAHHBIA YTOJ1, IepeceKaromuecs,
[apaJUICIIbHBIE U CKPEIIHUBAIOIINECS IPSIMBIE, TIAPAJUIEIbHOCTD U
NEPIEHIUKYJISPHOCTD MPSMBIX U INIOCKOCTEN, YTOJI MEXKIY
IPSIMBIMH, YTOJI MEKY IMIPSIMOU U IIIOCKOCTBIO, YIOJl MEKIY
IUIOCKOCTSIMU; YMEHUE UCIIOIb30BaTh IIPU PELIEHUH 3a7a4
U3y4eHHbIE (PAKTHI U TEOPEMBI ITITAHUMETPUHN; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MHUPE;yMEHUE
OIIEpUPOBATh NOHATHUAMHU: MHOTOTPAaHHMK, CEUYECHHUE
MHOT'OTpaHHMKA, IPAaBUJIbHBI MHOTOTPaHHUK, IPU3Ma,
nupaMuza, GUrypa ¥ HOBepXHOCTb BpALLICHUs, LIMJINH/P, KOHYC,
map, cepa, pazBepTka MOBEPXHOCTH, CEUCHHS KOHYCa U
LWIMHJPA, apaJUIeIbHbIE OCH WX OCHOBaHUIO, CEUCHHE 11apa,
IUIOCKOCTB, Kacaromasics cepbl, HMIMHIPA, KOHYCa; yMEHHE
CTPOUTH CEYCHHE MHOTOI'paHHMKA, N300pakaTh MHOTOTPAaHHUKH,
(GuUrypsl 1 TOBEpXHOCTH BPAILECHUS, UX CEUCHHUS, B TOM YHCIIE C
IIOMOUIBIO MIEKTPOHHBIX CPEJICTB; YMEHHE IPUMEHATH CBOWCTBA
T€OMETPUUYECKUX (PUTYp, CaMOCTOSITEIBHO (POPMYIUPOBATH
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IlnanupyemMblie pe3yabTaTbl 00y4eHUs

O0nme KoMIeTeHINHA
Oonmme JAucuMminHapHble

OTIpeJICJIEHUS U3y4aeMbIX (PUTYp, BBIABUTATh THIIOTE3BI O
CBOMCTBaX W MPU3HAKAX T€OMETPHUECKUX (HUTYpP, 000CHOBHIBATH
WK OTIPOBEPraTh UX; YMEHHE MPOBOIUTH KJIACCU(DUKALIUIO
Gburyp mo pa3TUYHBIM MPHU3HAKAM, BBITOJIHATH HEOOXOMMbIC
JOTIOJTHUTENbHBIE TOCTPOCHHUS;

-yMeTb CBOOOIHO OTIEPHPOBATH MOHATUSIMHU: IIOMIAH PUTYPHI,
00beM (UTYpBI, BEIMYMHA YTIIa, PACCTOSHUE OT TOYKHU 0
TUIOCKOCTH, PACCTOSTHAE MEXKIY MPSMBIMHU, PACCTOSIHUE MEKIY
IUIOCKOCTSIMH, IUIOIAb cepsl, MIIO0MIa b TOBEPXHOCTH
MAPaMUIbI, IPU3MBI, KOHYCa, IWJIUHIPA, 00BEM KyOa,
IPSMOYTOJIBHOTO Mapajuieenune1a, MUPaMuIbl, TIPU3MBL,
MWINHAPA, KOHYCAa, 1apa; YMEHHE HaXOAUTh OTHOIICHNE
00BbEMOB MOAOOHBIX QUTYP;

- YMETh CBOOOTHO OTIEPHPOBATH TIOHSATHIMH: JBIKCHHE,
napajiesIbHbIA IepPeHOC, CHMMETPHSI Ha TNIOCKOCTH U B
MIPOCTPAHCTBE, TOBOPOT, TPeoOpa3oBaHue MO00Us, TOJO0OHbIE
(burypsl; yMeHue pacro3HaBaTh paBHbIE U 110I00HBIE PUTYPHI, B
TOM YHCJIE B IPUPOJIC, UCKYCCTBE, APXUTEKTYPE; YMECHUE
MCTOJIb30BATh T€OMETPUYECKIE OTHOIIECHUS, HAXOIUTh
r€OMETPUUYECKHUE BEIMUMHBI (IJTUHA, YTOoJl, TUIOMAb, 00BEM) IIPH
pelIeHNH 3aa4 U3 APYIUX YYeOHBIX MPEIMETOB U U3 pealbHOU
KH3HH;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: IPSIMOYTOJIbHAS
crcTeMa KOOPIMHAT, BEKTOP, KOOPAWHATHI TOYKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, ITPOU3BEICHNE BEKTOPA Ha YUCIIO,
pas3iiokeHue BEKTOpa Mo 0as3ucy, CKaasipHOE MIPOU3BEICHNE,
BEKTOPHOE MPOM3BEACHHUE, YOIl MEXAY BEKTOPAMH; YMEHUE
MCTOJIb30BaTh BEKTOPHBIN U KOOPAWHATHBIN METO ISl PELLICHUS
reOMETPHUECKUX 3324 ¥ 3a/1a4 APYTUX y4eOHBIX MPEIMETOB;
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O01mme KOMIIETEHIINHA

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

Oonmme

JucuMIinHapHble

OIIEpUPOBaTh NOHATUAMU: MaTpuLa 2X2 U 3X3, onpeIenuTeIb
MaTpPHILbI, TEOMETPUYECKHUI CMBICII ONPEICIIUTENS,

- YMETb MOJEJINPOBATh PEAJIbHBIE CUTYALIUH Ha SI3bIKE
MaTEMaTHKH; COCTABIIATh BBIPA)KCHHUS, YPABHEHUS, HEPABEHCTBA
1 UX CUCTEMBI IO YCIIOBUIO 3a/1a4M, UCCIIEI0BATh IOCTPOEHHbBIE
MOJIEJIU C UCIOJIB30BAaHUEM allapara ajareopsl,
MHTEPIPETUPOBATH MOJYUYEHHBIN PE3ybTaT; CTPOUTH
MaTEMaTUYECKHE MOJIEIIH C TOMOIIBIO TEOMETPUUECKUX TOHATUI
U BEJIMUYMH, peUIaTh CBSI3aHHbIE C HUMM ITPAKTUUYECKHE 3a/1a4H;
COCTaBJIATh BEPOSATHOCTHYIO MOJIENIb U HHTEPIPETUPOBATH
IIOJIyYEHHBIN pE3yJIbTaT; pellaTh NPUKJIAJHBIE 3aa4n
CPEICTBAaMHU MATEMAaTUYECKOTO aHAJIN3a, B TOM YHCIIE
COLMAJIEHO-9KOHOMHUYECKOTO U (PU3UUECKOTO XapaKTepa;

- YMEHUE BBIOMpATh MOAXOJSAIIMI METO AJIs pEIIeHUs 3a/1a4H;
[IOHMMAaHHUE 3HAYMMOCTH MaTEMAaTUKHU B U3yUYEHUU PUPOJHBIX U
OOIIIECTBEHHBIX MPOLIECCOB U SIBJICHUH; YMEHHE PACIIO3HABATh
IIPOSIBJIEHUE 3aKOHOB MAaTEMAaTHKU B UCKYCCTBE, YMEHHE
MPUBOJIUTH TPUMEPHI MATEMAaTUYECKUX OTKPBITHI POCCUICKON 1
MHPOBOM MaTeMaTU4ECKON HAyK1

OK 02 Hcnonb3oBaTh
COBPEMEHHBIE CPE/ICTBA
MOVCKA, aHaJIN3a U
WHTEpIpETAIHN
uHpOpMaINH, U
nH(pOopMaOHHBIE
TEXHOJIOTUU JIJISl BBIIOTHEHHUS
3a1a4 nmpodeccuoHanTbHON
JeSTeIbHOCTH

B o0nacti 1eHHOCTH HAYYHOTO MTO3HAHUSA:
-c(hopMUpPOBAaHHOCTB MHUPOBO33PEHUS,
COOTBETCTBYIOLLIETO  COBPEMEHHOMY  YPOBHIO
pa3sBUTHs HayKM M OOILIECTBEHHON IPAKTHUKHU,
OCHOBAHHOTO Ha Jaore KYJBTYD,
CIIOCOOCTBYIOIIETO OCO3HAaHHIO CBOETO MECTa B
MOJIUKYJIbTYPHOM MHPE;

- YMeTh OIEPHPOBATH MOHATUAMHU: palMOHAIbHAs (YHKIHA,
MoKa3aTebHas byHKIHS, CTEeneHHast byHKIIHS,
norapupmuueckass (yHKIHs, TPUTOHOMETPUYECKHE (DYHKIIUH,
oOpaTHbie (YHKIIUA, YMEHHE CTPOUTh TpapUKH H3YUCHHBIX
¢GyHKUIMH, UCTIONB30BATh TPaQUKU MPU U3YYSCHUH TIPOLECCOB U
3aBHCUMOCTEH, MpH peIIeHUH 3aJad M3 APYruX Y4eOHBIX
NPEIMETOB U 3a]1a4 U3 PealbHOI KHU3HU; BBIpaXkaTh (GOopMyIaMu
3aBHCUMOCTH MEX/y BEITUINHAMH,
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O01mme KOMIIETEHIINHA

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

Oonmme

JAucuuninHapHbie

- COBEPLIECHCTBOBAHUE SI3bIKOBOM M YHMTATEIBCKOU
KYJbTYpbl KaK CPEJCTBAa B3aUMOJCUCTBUS MEXKIY
JIIOIbMH U TIO3HAHUSI MUPA;

- OCO3HaHWE€ IEHHOCTH HAy4YHOW HAESATEIbHOCTH,

FOTOBHOCTb  OCYIIECTBISATH  IPOCKTHYIO U
UCCIIEIOBATEIBCKYIO JESTEILHOCTD
UHAWBUAYAIBHO U B TPYIIIIE.

OBnanenne YHHUBEPCAIbHBIMU y4eOHBIMU

MO3HABATEIbHBIMU JICUCTBUSMU:

B) pabota ¢ uHdopmaImei:

- BIIAJICTh HABBIKAMU MOJy4YeHHs WHpOpMAIMH U3
WUCTOYHUKOB Pa3HbIX THIOB, CAMOCTOSTEIBHO
OCYIIIECTBISTH MOUCK, aHAIN3, CHCTEMATU3ALUI0 U
MHTEPIpETAINI0 HHOOPMAIMK Pa3THYHBIX BHIIOB H
(dbopM mpecTaBICHNUS,

- cO37aBaTh TEKCTHl B PAa3IUYHBIX (opmarax c
y4eToM Ha3Ha4YeHUs WHpopMamuu U I1EeIeBOH
ayIUTOPUH, BBIOWpas ONTUMaIbHYIO  (hopMmy
MIPEJICTABICHUS U BU3YyaTH3alUH;

- OIICHWBaTh JIOCTOBEPHOCTh, JISTUTUMHOCTb
uH(pOpMALIUK, €€ COOTBETCTBHE MPABOBBIM U
MOpPAIbHO-3THYECKUM HOpMaM;

- WCMOJB30BaTh CpPEACTBA WH(GOPMALMOHHBIX H
KOMMYHHUKAIIHOHHBIX ~TEXHOJOTMH B pEHICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPTraHU3alMOHHBIX  33aJa4 €  COOJIIOJICHHEM
TpeOOBaHUI HPrOHOMUKHU, TEXHUKH 0€30MaCHOCTH,
TUTUEHBI, PECYpPCOCOCpekKEeHHs, TIPABOBBIX U

- YMETh ONEPUPOBATH MOHATUSMHU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHUN
U HEPaBEHCTB, PaBHOCWJIBHOCTb YPaBHEHUH, HEPAaBEHCTB U
CUCTEM, pallMOHAJbHbIE, HPpPALMOHANbHbBIE, TIOKa3aTelIbHBbIE,
CTETICHHBIE, JorapupMuIEcKue, TPUTOHOMETPUYECKHE
ypaBHEHHUS, HEPABEHCTBA U CUCTEMBI; YMETh pellaTh ypaBHEHMUS,
HEPaBEHCTBA M CUCTEMbI C IOMOIIBIO PA3IMYHBIX MPUEMOB;
pelaTth ypaBHEHMs, HEPAaBEHCTBA U CHCTEMBI C MapaMeTpoM;
MPUMEHSITh YpaBHEHUS, HEPABCHCTBA, MX CHCTEMBI ISl PEIICHUS
MaTeMaTHYeCKUX 33/a4 U 3a]1a4 U3 Pa3InyHbIX 00J1acTeil HayKu U
pealbHOM JKU3HU;

- yMeTb CBOOOJHO OMNEpPUPOBATH MOHSTUSIMH: JBUKEHHE,
napajyieNIbHbli  MEPeHOC, CUMMETpHUS Ha IUIOCKOCTH U B
MIPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHue MOA00HUs, MOJTO00HbBIS
¢burypsl; yMeTh pacrio3HaBaTh paBHbIE M MOJOOHBIC (UTYPHI, B
TOM 4HCII€ B TPUPOJE, HCKYCCTBE, AapXUTEKType; YMETb
UCTOJb30BaTh  T€OMETPUYECKHE  OTHOIICHHUS,  HaXOAMThb
T€OMETPUUYECKHUE BEIMYUHBI (JUTMHA, YTOJI, IIONIalb, 00hEM) MPH
pelIeHnH 3a1a4d U3 APYrux y4eOHBIX MPEAMETOB U U3 PEaTbHOM
KU3ZHU
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O01mme KOMIIETEHIINHA

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

Oonmme JAucuMminHapHble

STMYECKMX  HOpPM, HOPM  HH(OPMALMOHHOM

0e30IaCHOCTH;

- BJAACTL HABBIKAMU pPACTIO3HABAHUSA W 3aIUTHI

nHpopMmanuu, uHGOpPMAITMOHHOW 0€30MacHOCTH

JINYHOCTHU
OK 03 ITnanupoBath u B 00nactu 1yXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUS: |- YMETh OIIEpUPOBATH MOHATHUSAMH: palMOHANIBHBIE,
peaIn30BBIBATH COOCTBEHHOE |-- C(OPMHUPOBAHHOCTH HPABCTBCHHOI'O CO3HAHWSA, | HPPALMOHAIBHEIC, MOKa3aTeIbHbIE, CTCIICHHEIE,
npodeccuoHaIbHOE U 9TUYECKOTO IMOBEICHU, norapuMUUECKUe,  TPUTOHOMETPHUUECKHUE  YpaBHEHUS |

JMYHOCTHOE Pa3BUTHE,
NpeANPHHUMATEIBCKYIO
JEATEILHOCTD B
npodeccruoHanbHOH chepe,
UCTIOJIF30BATh 3HAHUS 110
(uHAHCOBOW TPaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CHTYaIUIX

- CIOCOOHOCTH OIICHWBATh CUTYAIUIO U IPUHUMATh
OCO3HAHHBIE  pCIICHUS,  OPHUCHTUPYSAChH  Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HaHWE JMYHOTO BKIaJa B IOCTPOCHHE
YCTOMYHUBOTO OYAyIIEro;

- OTBETCTBEHHOE OTHOIICHNE K CBOUM POJUTEISM H
(wm) OpyruMm YjieHaM CEeMbH, CO3/IaHUI0 CEMbH Ha
OCHOBE  OCO3HAaHHOTO  TIPUHSATUS  I[IEHHOCTEH
CEMEWHOMN KWU3HU B COOTBETCTBUM C TPATULIUSIMHU
HaponoB Poccuu;

OBnaneHue yHUBEPCAIbHBIMU  PETYISTUBHBIMU
JICUCTBUSIMMU:

a) CaMOOpTaHU3aITHs:

- CaMOCTOSITENTLHO OCYIIECTBIISTh MO3HABATEIHHYIO
NeSITeNIbHOCTh, BBISIBISATH MPOOJIEMBbI, CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIC 3a1auun B
o0pa3oBaTeNbHON AESITETbHOCTH M KU3HEHHBIX
CUTYaIUsX;

HEPaBEHCTBA, NX CHCTEMBI;
- yYMEThb OIEpPHUPOBATH TMOHATHSAMH: MHOTOTPAHHHK, CEYCHHE
MHOTOTpaHHHKa, KyO, TMapajuleNienuIie]l, Mpu3Ma, MUpaMuia,
¢urypa 1 NoBepXHOCTh BpaIlleHUs, LMIUHAP, KOHYC, 1ap, chepa,
cedeHus: (UTYpHI BpAIICHUS, MJIOCKOCTh, Kacaromascs cQepsl,
[WIAH]IPA, KOHYCA, TUIOMIA (b IOBEPXHOCTH MUPAMUIBI, TPU3MBI,
KOHyca, UWJIWHApa, Iutomanas  cdepbl, o00beM  KyoOa,
MPSIMOYTOJIBHOTO  MapajUieNienuIena, NUPaMUIbl, [PU3MBI,
MWINHAPA, KOHYyCAa, [apa; yMEHHe W300pakaTh MHOTOTPAHHUKU
U TIOBEPXHOCTH BpAILCHUS, UX CEUYECHHUS OT PYKH, C MOMOIIBIO
YEPTSIKHBIX WHCTPYMEHTOB M JJIGKTPOHHBIX CPEICTB; yMETh
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMETh Paclo3HaBaTh
NPaBUJIbHBIE MHOTOTPAHHUKHY;

- YMeTh OIEpPHPOBATH MOHATHAMHU: MPSMOYrojbHas CHUCTEMA
KOOP/IMHAT, KOOPIUHATHI TOYKH, BEKTOP, KOOPIUHATHI BEKTOPA,
CKaJIIPHOE TPOM3BEICHUE, YroJd MEXAY BEKTOpaMH, CyMMa
BEKTOPOB, MPOW3BEJICHHE BEKTOpa Ha YHUCIO, HAaXOIUTh C
MOMOIIBIO0 U3YYEHHBIX (DOPMYINT KOOPAMHATHI CEPEIUHBI OTPE3Ka,
paccTosiHAEe MEXAY IBYMS TOUKAMHU
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O01mme KOMIIETEHIINHA

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

Oonmme

JAucuuninHapHbie

- CaMOCTOSITEJIbHO COCTaBJATh IUIAH PEHICHUS
mpoOJIeMbl C Y4EeTOM MMEIOIIUXCS PEeCypcoB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEINOYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;
CIOCOOCTBOBaTh (POPMHUPOBAHUIO U IPOSBICHUIO
IIUPOKOW JSPYAMIIMH B Pa3HBIX 00JACTSIX 3HAHUH,
MOCTOSIHHO TIOBBIIIATh CBOM 00pa3oBaTeibHbIN H
KYJbTYPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

UCIOJIb30BaTh MpUEMbl pedUIeKCHH JUIsl OLICHKHU
CUTYaIliH, BBIOOpA BEPHOTO PEIICHMUS;

- yMETh OLEHMBaTb PUCKH U CBOEBPEMEHHO
MIPUHUMATD PEIICHUS 10 UX CHUKEHUIO;

B) YMOIIMOHAIBHBIA MHTEJUJICKT, MPEroJiaraloniui
c(hOpMHUPOBAHHOCTH:

BHYTPEHHEHN MOTHBAIUH, BKJTIOYAIOIIEH
CTPEMJIEHME K JOCTI)KEHHIO LEIM U YCHEXYy,
ONTHUMU3M, UHULIMATUBHOCTh, YMEHHUE IEMICTBOBATb,
HCXOS U3 CBOMX BO3MOXXHOCTEH;

- HMIATHH, BKJIIOYAIONIEH COCOOHOCTh MOHUMATh
SMOLIMOHAIBHOE COCTOSIHUE IPYI'HX, YIUTBIBATh €TO
P OCYLIECTBIEHUH KOMMYHUKAIIMH, CIOCOOHOCTh
K COUYBCTBUIO U CONIEPEKUBAHUIO;

- COLIMAJIBHBIX HAaBbIKOB, BKJIFOYAIOIIAX
CIIOCOOHOCTH BBICTPAMBATH OTHOIIEHUS C IPYTHMH
JObMHU, 3a00TUTHCA, TPOSIBIATH HMHTEpEC U
pasperiatb KOH(IJIUKTHI
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O01mme KOMIIETEHIINHA

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

Oonmme

JAucuuninHapHbie

OK 04 D¢ dexTuBHO
B3aUMOJICUCTBOBATL U
paboTaTh B KOJUICKTUBE U
KOMaH1e

TOTOBHOCTh K CaMOPA3BUTHIO, CAMOCTOSTEIbHOCTU
1 CaMOOTIPE/ICIICHUIO;

-OBJIaJICHUE HaBBIKAMU yaeOHO-
WCCIIEIOBATENICKOM, MTPOEKTHOM M COLMAIbHOMN
JIeSITEIILHOCTH,

OBnazieHue YHUBEPCATHbHBIMU KOMMYHUKATHBHBIMHU
JIEHCTBUSIMU

0) COBMECTHasl IeATeIbHOCTb:

- TIOHMMaTh M MCIHOJb30BaTh MPEUMYILECTBA
KOMAaH/IHOW ¥ WHIUBUYyAJIbHOU PabOTHI;

- TPUHUMATh 1IE€JIM COBMECTHOW JIESTENIbHOCTH,
OpraHU30BBIBATh U KOOPIAMHHUPOBATH JIEHCTBUS I10
€€ JOCTH)KEHUIO: COCTaBjIATh IUJIaH JIeHCTBHIA,
pacrpenenaTh POy ¢ yUeTOM MHEHUN YJ4aCTHUKOB
00CYXKIaTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPJIMHUPOBATH U BBITIOIHATH PA0OTY B YCIOBHUAX

peanbHOro, BUPTYaJIbHOTO M KOMOMHHUPOBAaHHOTO
B3aHMOJCHCTBUS;
- OC}’H_IGCTBJIHTB IIO3UTHUBHOC CTpaTeI‘ NYCCKOC

MOBEJICHNE B PA3JIMYHBIX CUTYAIUSX, MPOSBISATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh NHUITUATHBHBIM.
OBnazeHue YHUBEPCATBHBIMH  PETYJISTHBHBIMHU
JIEHCTBUSIMU

T') IPUHSATHE C€0s U APYTUX JIFOJICH:

- IPUHUMATh MOTUBBI M apTyMEHTHI JPYTUX JIOCH
MIPU aHAJIM3E PE3YJIbTATOB JEATECILHOCTH;

- IpU3HABATh CBOE MIPABO U MIPABO APYTUX JIFOICH HA
OIIMOKH,

- YMETh ONIEPUPOBATH NOHATUSAMMU: CIIy4alHBIN OIBIT U CIIy4YalHOE
COOBITHE, BEPOSITHOCTb CIIy4ailHOrO COOBITHS; YMETh BBIUUCIIAThH
BEPOSITHOCTh C  HCIIOJIb30BAaHUEM TIpaUUecKX METOIOB;
IPUMEHATh (OPMYJIBI CIIOKEHHSI U YMHOXEHHUS BEPOSTHOCTEH,
KoMOUHATOpHbIE (PakThl ¥ (GOPMYNIBI TPU pPEUICHUH 3a]ad;
OLIEHUBATh BEPOSITHOCTU PEATBHBIX COOBITHI; 3HAKOMCTBO CO
CIlyyallHBIMH  BEJIMYMHAMH; YMEHHUE NPUBOAUTH IPUMEPHI
NPOSIBIIEHUS 3aKOHAa OOJbIIMX 4YHMCEd B MPUPOIHBIX U
OOIIIECTBEHHBIX SIBJICHUSAX;

- YMeTb CBOOOJHO ONEPUPOBATh MOHATUAMU: CTENEHb C LEIBIM
mokaszaTeieM, KOPEeHb HaTypaJbHOH CTENeHW, CTeNeHb ¢
pallMOHAIBHBIM IIOKa3aTeleM, CTElNeHb C JIeHCTBUTENbHBIM
(BemIeCTBEHHBIM) TIOKa3aTeleM, JIorapudM dHciaa, CHHYC,
KOCHHYC U TAHI€HC IPOM3BOJILHOTO YHCIIA;

- yMeTb CBOOOJIHO ONEpUPOBATh MOHATHAMHU: Ipaduk (QyHKIIHH,
oOpaTtHast PyHKIMs, KOMITIO3UIUS PYHKITUH, THHEIHAS QYyHKITHUS,

KBaJgpaTU4Has (YHKIUS, CTeMeHHas (QYHKIUS C  IeIbIM
MoKazaTesieM, TpUroHOMeTpuueckue (yHKIMU, OOpaTHbBIC
TPUTOHOMETPUYECKHUE GbyHKIMH, [oKa3arelibHas u

norapudmudeckas QYHKITUN; YMETh CTPOUTDH rpaduKu (YHKIIHH,
BBIMOJIHATH MPeo0pa3oBaHus rpaukoB QyHKINH;

- yYMeThb WHCIIONBb30BaTh TpaduKu GYHKIUA I U3ydEeHUS
MPOIIECCOB M 3aBUCHUMOCTEH NpU pElIeHHH 3a1ad M3 APYrux
y4eOHBIX TIPEIMETOB M W3 peajbHOW JKM3HH; BBIpakaTb
(dbopMynaMu 3aBUCUMOCTH MEX]y BETHUYUHAMU;

- CcBOOOIHO ONEpPHPOBATH MOHATHAMH: YETHOCTH (YHKIIHH,
NEPUOUYHOCTh  (DYHKIUHM,  OTPAaHUYCHHOCTh  (DYHKIIHH,
MOHOTOHHOCTh (DYHKIIMH, SKCTpEMyM (QYHKLUHU, HaHOOJbIIee U
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O01mme KOMIIETEHIINHA

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

Oonmme

JAucuuninHapHbie

- pa3BUBAaTh CHOCO6HOCTB MOHUMATb MUP C TO3UIIUU
JPYroro 4eoBeKa

HalMEHbIIee 3HA4YCHUS (QYHKUUHM HAa TPOMEKYTKE;
NPOBOANTH UCCIIEIOBaHUE (DYHKIINY;

- YMeThb HCIHOJb30BaTh CBOWCTBA W rpaduku (QyHKIUH A5
peuIeHus] ypaBHEHHMH, HEPaBEHCTB M 3agad C IapaMeTpaMu;
n300pakaTh HA KOOPAMHATHOM IUIOCKOCTH MHOKECTBA PELICHUI
yYpaBHEHHI, HEPABEHCTB U MX CHCTEM

yMEThb

OK 05 OcymiecTBasiTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHUKAITUIO HA
rOCyIapCTBEHHOM SI3bIKE
Poccuiickoit deneparyu ¢
y4eToM 0COOEHHOCTEH
COIMAIBHOTO M KYJbTYPHOTO
KOHTEKCTa

B o06nacTh 3¢TETHYECKOrO BOCIIUTAHHUS:

- JCTETHMYECKOE OTHOILIEHHWE K MHpPY, BKIIOYas
ACTETUKY OBITa, HAYYHOTO W TEXHUYECKOTO
TBOPUYECTBA, CIOPTa, TPyAa M OOIIECTBEHHBIX
OTHOIIICHHI;

- CIIOCOOHOCTh BOCTIIPUHUMATH PA3TUYHBIC BHIIBI
HWCKYCCTBA, TPAJWLIMM M TBOPYECTBO CBOETO M
OPYrUX  HApOAOB, OUIYIIATh 3MOIMOHAIBHOE
BO3/EHCTBUE UCKYCCTBA;

- yOeXIEHHOCTh B 3HAUYUMOCTH MJIS JIMYHOCTH H
00111ecTBa OTEYECTBEHHOT'O U MUPOBOT'O HCKYCCTBA,
ATHUYECKUX KYJIbTYPHBIX TPAJULMA UM HAPOJIHOTO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIP@KEHUIO B PA3HBIX BHJIAX
HWCKYCCTBa, CTPEMJICHUE TMPOSBISATH KadecTBa
TBOPUYECKOMN JIMYHOCTH;

OBilaieHne yHUBEPCATbHBIMA KOMMYHHKATUBHBIMU
JIEHCTBUSIMU

a) obmIeHue:

- OCYIIECTBISITh KOMMYHHUKAIIUA BO BCEX cdepax
JKU3HU,

- YMETb OINEpUpOBaTh MOHATUSAMU: CpeaHee apudMeTudyecKoe,
MenuaHa, HauOoJbIllee W HAUMEHbIIee 3HAuYCHHs, pa3Mmax,
JUcTepcusi, CTaHJapTHOE OTKJIOHEHHWE YHCIOBOro Habopa;
YMEHHE  M3BJIEKAaTh,  HMHTEPIPETUPOBATH  WH(OPMAIHIO,
MPEACTaBICHHYIO B TabnuIax, Ha JauarpaMmax, rpadukax,
OTPaXKaIOLyI0 CBOWCTBA PEAIBHBIX IIPOLECCOB U SBJICHUM;
MPEICTaBIATh UHPOPMALMIO C MOMOUIbI0 TaOIHIl U AHATrPaMM;
UCCIIEI0BaTh CTAaTUCTUYECKUE JIaHHblE, B TOM 4HCIE C
MIPUMEHEHHEM I'paUUECKUX METOOB U 3JIEKTPOHHBIX CPEJNICTB;

- YMETb ONEpUPOBATH MOHATUSAMU: TOUKA, MpsiMasi, IIOCKOCTb,
MPOCTPAHCTBO, IBYTPAHHBIA YTOJ, CKPEIIMBAIOIIMECS MpsSMBIE,
NapajuIeIbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX U IIOCKOCTEH,
YTOJI MEXY IIPSIMBIMH, YTOJ MEXKIY MPSMOU U MIOCKOCTHIO, YOI
MEXY IUIOCKOCTSIMH, PAacCTOSTHUE OT TOYKHU [0 IUIOCKOCTH,
paccTosiHue MEeXIy MPSIMBIMU, PACCTOSTHUE MEXIY MIIOCKOCTSIMH;
- YMETbh HCIIOJIb30BaTh NPU PELICHUHU 3a/1a4 U3y4CHHBIE (PaKThI U
TEOpEMbI IJIAHUMETPUN; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKpY>KaIoIllero Mupa
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O01mme KOMIIETEHIINHA

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

Oonmme

JAucuuninHapHbie

- pacmo3HaBaTh HeBepOaIbHbIE CPEACTBA OOLICHHS,
NOHMMATh  3HAYCHHE  COLMAIBHBIX  3HAKOB,
pacro3HaBaTb  MNPEANOCBUIKA  KOH(JIMKTHBIX
CHUTYaIMi U CMATYaTh KOH(IIUKTHI;

- pPa3BEpHYTO M JIOTUYHO H3JaraTb CBOIO TOYKY
3PEHUS C UCTIONIb30BAHNEM S3BIKOBBIX CPEACTB

OK 06 IIposBnsaTh
IPaKJaHCKO-
MaTPUOTUYECKYIO MO3UIIHIO,
JNEMOHCTPUPOBATH
OCO3HAHHOE ITOBECHUE Ha
OCHOBE TPaJUIIHOHHBIX
00I11EUEI0BEYECKUX
LIEHHOCTEH, B TOM YHCIIC C
YYETOM TFapMOHU3AIUU
MCKHAITUOHAIBHEIX 1
MEXKPEITUTHO3HBIX
OTHOILIEHUH, IPUMEHATD
CTaHIapThI
AHTUKOPPYILHUOHHOTO
IMOBEICHUS

- OCO3HaHWE  OOYYAIOIUMHCSI  POCCHUCKOMN
rpak1aHCKOW UICHTUYHOCTH;

- IIEeJICHANpaBJI€HHOE  pa3BUTHE  BHYTPEHHEHN
MO3ULIMM  JIMYHOCTH HA  OCHOBE  JIyXOBHO-

HPABCTBEHHBIX IIEHHOCTEW HapoaoB Poccuiickoi
Qenepauny, HUCTOPUYECKUMX U HALMOHAIBHO-
KYJIbTYPHBIX Tpaguiiuii, GOpMHPOBAHUE CHUCTEMBI

3HAUUMBIX II€EHHOCTHO-CMBICIOBBIX  YCTAHOBOK,
AHTUKOPPYIMIHUOHHOTO MHPOBO33PEHUS,
IIPaBOCO3HAHUS, 9KOJIOTHUYECKOMN KYJIBTYPHI,

CIIOCOOHOCTH CTaBUTH LM U CTPOUTH KU3HCHHBIC
IIJIaHEI,

B yacTu rpakaaHCKOTO BOCITUTAHUS:

- OCO3HAHHME CBOMX KOHCTHUTYIMOHHBIX IIpaB H
00s13aHHOCTEH, YBaXKCHHE 3aKOHA U TIPABOIIOPSI/IKA;
- TPUHATHE TPATUIMOHHBIX  HAIMOHAIBHBIX,
00IIeYeITOBEYECKUX I'YMaHHUCTHYECCKHX u
JIEMOKPATUIECKUX [IEHHOCTEH;

- TOTOBHOCTH  TPOTHUBOCTOSATH  HJICOJOTHH
AKCTPEMHU3MA, HAI[MOHAIN3Ma, KceHopoouu,
JTUCKPUMHHAIIMKA TI0 COIMAIBHBIM, PEIIMTHO3HBIM,
PacoBBIM, HAIIMOHAIBHBIM TIPU3HAKAM;

- YMETh ONEPUPOBATh MOHATUAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOPJMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIpHOE MPOU3BECHHE, YTOJI MEX1Yy BEKTOpaMU, CyMMa
BEKTOPOB, IPOU3BE/ICHNE BEKTOPA HA YHUCIIO; HAXOJIUTD C
MOMOMUIBIO U3YYEHHBIX (DOPMYII KOOPIUHATHI CEPEeTUHBI OTPE3Ka,
paccTosiHuEe MEXAY ABYMS TOUKaMU;

-yMeTh BBIOMPATh MOAXOAALINI U3y4YEHHBIH METOJT AJIsl PELIECHUS
3aJla4¥, paclo3HaBaTh MaTeMaTH4ecKue (HakThl U
MaTeMaTHYeCKHe MOJIETN B MPUPOIHBIX M O0OIIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHHUE MPUBOJIUTH IIPUMEPBI
MAaTeMaTUYECKUX OTKPBITUH POCCUHUCKON U MUPOBOM
MaTeMaTUYECKON HAYKU.

- YMETh ONEPUPOBATH MOHATUIMU: CIy4aHBIN ONBIT U CITy4YalHOE
COOBITHE, BEPOSTHOCTH CIIY4allHOTO COOBITHS; YMETh BBIYHCIISATH
BEPOATHOCTh C HCIIOJIb30BaHHEM TpaduyecKuX METOOB;
MPUMEHSITh (POPMYIIBI CIIOKEHUS W YMHOXKEHHUS BEpPOSITHOCTEH,
KOMOWHaTOpHBIE (GakThl U GOPMYJIbl TPH PEIICHUH 3a]1ad;
OIICHUBATh BEPOSTHOCTU PEANBbHBIX COOBITHN; 3HAKOMCTBO CO
CIIy4alHBIMM BEJIMYMHAMH; YMEHHE TMPUBOAUTH MPUMEPHI
MPOSIBIICHUSI 3aKOHA OONBIIMX 4YHCEl B MPUPOAHBIX H
OOIIECTBEHHBIX SIBICHUSAX
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O01mme KOMIIETEHIINHA

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

Oonmme

JAucuuninHapHbie

- TOTOBHOCTb BECTH COBMECTHYIO IESTEIBHOCTH B
MHTEpecax Irpaxk/IaHCKOro 001ecTBa, y4acTBOBATh B
CaMOYTIPaBJICHUU B 0011eo0pa3oBaTebLHOM
OpraHu3alyy U AETCKO-FOHOIIECKUX OPraHU3alusiX;
- yYMEHHE B3aUMOJEHCTBOBATh C COLMATbHBIMHU
WHCTUTYTaMHU B COOTBETCTBHM C UX (YHKIHUSIMHU U
Ha3HAYCHHUEM;

- TOTOBHOCTh K T'YMaHHUTapHOM M BOJOHTEPCKOU
NESITENIbHOCTH;

MaTPUOTHYECKOTO BOCIIUTAHUS:

- c(OPMUPOBAHHOCTh POCCHICKOW TPaKIAHCKOM
WJECHTUYHOCTH, MaTPUOTU3MA, YBAXKEHUS K CBOEMY
HapoJly, 4yBCTBa OTBETCTBEHHOCTH iepe PonuHou,
TrOpJIOCTHU 3a CBOM Kpai, cBOIO PoauHy, CBOIl SI3bIK U
KYJIBTYpY, MPOIILTIOe u HacTosALIEe
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuu;

- IIEHHOCTHO€ OTHOLIEHHE K TOCYAapCTBEHHBIM
CUMBOJIaM, HCTOPHUYECKOMY U  MPUPOJHOMY
HacleAWio, NaMATHUKAM, TpPAaJULMSIM HapOJOB
Poccun, noctixkenusim Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUAX U TPYIE;

- uaeitHast yOexA€HHOCTh, FTOTOBHOCTD K CIIY>KEHHUIO
n 3amure OTedecTBa, OTBETCTBEHHOCTb 3a €r0
cyas0y;

OCBOCHHBIE  OOYYAIOIIMMHCA  MEXIIPEIMETHbIC
MOHATHSI U YHHUBEpCaJbHbIE YyueOHBbIE IeHCTBUS
(perynaTuBHBIE, MO3HABATEJIbHbIE,
KOMMYHHMKATUBHBIE);
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O01mme KOMIIETEHIINHA

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

Oonmme

JAucuuninHapHbie

- CIIOCOOHOCTH Ux HCIIOIB30BaHUSA B
MO3HABATEJIbHOM M COIMAJbHOW  MPAKTHUKE,
TOTOBHOCTH K CaMOCTOSITeJIBHOMy HJIaHI/IPOBaHI/IIO 158
OCYIIIECTBJICHUIO y4aeOHOMH JIeSITeJIbHOCTH,
OpraHm3alii ~ y4eOHOTO  COTpyIHHUYECTBA  C
MeJJarOrHYeCKUMH pabOTHUKAMHU U CBEPCTHUKAMHU,
K YY4acTHMI0O B IIOCTPOCHUU HUHIAUBUILYAIBHOU
00pa3oBaTebHON TPACKTOPUH;

- OBJIAAICHUEC HAaBBIKAMU y‘-I€6HO-
HCCIIEIOBATENILCKOM, MPOEKTHON U COIMAIIbHOM
ACATCIIBHOCTHU

OK 07 CopeiicTBOBaTh
COXPAHEHUIO OKPYKAIOIIEH
Cpenbl, pecypcocOepexeHHIo,
MIPUMEHSATH 3HAHUS 00
W3MCHECHUU KIIUMAaTa,
MIPUHIIMIIBI OEPEKITUBOTO
MIPOU3BO/ICTBA, 3 (HEKTUBHO
JIEUCTBOBATE B
9Ype3BBIYAIHBIX CHTYAIHSIX

- HE TpPUHUMATh JEUCTBUS, NPUHOCSIINE BPE
OKpY>Kalolleu cpee;

- yMeTh TPOTHO3HPOBATh HEOJIATOMPHUATHBIC
HKOJIOTHYECKHE TOCIEICTBUS TMPEANPUHUMAEMBIX
JNEUCTBUMN, IPEAOTBPAILATh UX;

- pacIIMpUTh ONBIT AESITEILHOCTU IKOJIOTUYECKOM
HAIpPaBICHHOCTH;

- paspabaThiBaTh IUIAaH PEIICHUS TPOOJIEMBI C
Y4eTOM aHaln3a HUMEIONINXCS MaTepUalbHBIX U
HeMaTepuabHBIX PECYpPCOB;

- OCYILECTBIIAT  II€JICHAINIPABICHHBIM  TOUCK
nepeHoca CpeAcTB M crnocoOoB  AecTBUS B
pohecCHOHATBLHYIO CPENY;

- YMeTh MEPEHOCUTDh 3HAHMS B MO3HABATEIBHYIO U
MPAKTUYECKYIO O0JIACTH KU3HEACATEIbHOCTH;

- YMETb ONEepUpOBaTh MOHATHAMH: (DYHKIUS, HEIpepbIBHAS
GbyHKUMS, TPOW3BOAHAS, TEPBOOOpa3Has,  OMpeaeTICHHBIN
HUHTCTpaJl; YMCTb HAaXOAWUTh HNPOU3SBOJHBIC 3JICMCHTAPHBIX
(GyHKIMH, UCTIONB3Ysl CIPAaBOYHBIE MAaTEpPHAJbl; UCCIEAOBATh B
NPOCTEHIINX CilyyasX (PYHKIMM Ha MOHOTOHHOCTb, HaXOIHUThb
HauOoJIbIINE ¥ HAWMMEHBIIWE 3HA4YeHUs (YHKIMIA, CTPOHTH

rpaduKd  MHOTOWIEHOB C  HCIOJb30BaHUEM  ammapara
MaTeMaTU4YeCKOro AaHajiu3a; IPUMEHATh MPOU3BOJHYIO IIpU
peuieHMM  3aJad  Ha  JBWJKCHME,  pellaTb  IIPaKTUKO-

OPHCHTHUPOBAHHBIC 33Jauyll Ha HaWOOJbIINE W HAMMEHBIINE
3HAUEHUS, HA HAXOXKJACHHUE MTyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEPHUPOBATH MOHSATHSIMH: IBW)KEHHE B MPOCTPAHCTBE,
1o 00HbIe (PUTYPHI B MPOCTPAHCTBE; MCIIOJIB30BAaTh OTHOILICHHUE
IJI0Maae MOBEPXHOCTEH W 00BEMOB MOAOOHBIX (uryp mnpu
pEIIeHNH 3a]1aY;
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O01mme KOMIIETEHIINHA

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

JAucuuninHapHbie

Oonmme
- Hpe;[naraTL HOBBEIC HpOGKTBI, OILICHUBATh UJICHU C
MMO3UILIAU HOBH3HBI, OPUTHHAJILHOCTH,

IIPaKTUYECKOU 3HAYMMOCTH;

- JaBaTb OLEHKY HOBBIM CHUTyalWsiM, BHOCHTH
KOPPEKTUBBI B JIEATEIBHOCTb,  OLICHMBATh
COOTBETCTBHUE PE3YNBTATOB LECIIAM

- YMCTL BBIYUCIIATH FCOMeTpI/I‘-IeCKI/Ie BCJINYMHBI (IIJII/IHa, yTOH,
Iomaas, O00beM, IUIONIAAb IOBEPXHOCTH),  HCIOIB3YS
U3y4eHHBIE (POPMYIIBI U METOBI

I1K 3.1 OopmnsTs
TEXHUUYECKYIO U
TEXHOJIOTUYECKYIO
JTOKYMEHTAIHIO

- TOTOBHOCTb K TpYAIY,
MacTepcTBa, TPYI0JI00ue;
- ompeAcsiATb LCJIHU ACATCIBbHOCTH,
napaMeTpbl U KPUTEPUN MX JTOCTHKCHHUS,
- yMeTb MHTErpUPOBATh 3HAHUA M3 Pa3HBIX
MpeAMETHBIX obJlacTei

OCO3HAaHUEC NIECHHOCTU

3a/1aBaTh

- YMeTh OINEpPHpOBATh MOHATUAMHU: palMOHAIbHAs (YHKIHA,
MoKa3aTebHas byHKIHS, CTEeneHHast byHKIIHS,
norapupmuueckas (yHKIHs, TPUTOHOMETPUYECKHE (DYHKIUH,
oOpaTHbie (YHKIIMH; YMETh CTPOUTh TpadUKH H3YYCHHBIX
(GyHKUMH, UCTIONB30BaTh IrpadUKH Ul U3YYEHHs IMPOLECCOB U
3aBUCUMOCTEH, MpH peIIeHUH 3aJad W3 APYruX Y4eOHBIX
NPEIMETOB U 3a]1a4 U3 PealbHOI KHU3HU; BBIpaXkaTh (GOpMyIaMu
3aBHCUMOCThH MEX1y BEIMIMHAMU;

- YMETb pelIaTh TEKCTOBbIC 3a/1a4H Pa3HBIX THIIOB ( B TOM YHUCIIE
Ha MIPOICHTHI, IOJIN U YaCTH, Ha JIBWKCHUE, pabOTy, CTOMMOCTb,
HAJIOTH, 3a/1a41 U3 00JIACTH yIpaBIEHHs JTUUYHBIMU U CEMEUHBIMU
(buHAHCaMU); COCTaBIISITh BBIPAKCHUS, YPABHECHUS, HEPABCHCTBA
[0 YCJIOBUIO 3aJlaud, HCCIICAOBATh MOJYYEHHOE pEILICHUE u
OLIEHUBATh MPABIONIOI00HOCTD PE3YJIbTATOB
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2. CTpyKTypa M coaepkaHue 001eo0pa3oBaTeJbHOM IMCHUIIINHBI

2.1. O0beM TUCHUIIMHBI U BU/bI Y4eOHOH padoThl

Bux yueOHoit padoThl Oovem ¢
yacax

O0bem 00pa3oBaTeIbHON NPOrpaMMbl AU CHHUIIIMHBI 267

B T.Y.

OcHoBHOe coaepxaHue 217

B T. 4..

TEOpeTUIecKoe 00yueHne 131

IIPAKTUYECKNE 3aHATHS 40

IIpodeccnoHaIbLHO-OPUEHTHPOBAHHOE COAEPIKAHUE (coepKaHue 46

MPUKJIATHOT0 MOYJIfA)

BT. 4..

TEOpeTUIeCcKoe 00yueHne

MPAKTUYECKUE 3aHATHUS 46

CamocrosiTeibHasi padoTa 26

IIpomexxyTouHast arrecTaums (IK3aMeH) 24
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2.2. TeMaTH4YeCKHUIl IUIAH U COAEPKAHNE TUCITUTLINHBI

Conep:kanue yuyeOHOro marepuaja (0CHOBHOe M MPodeccHOHAIBLHO-

HaumenoBanme pa3jaesioB . Oo0bem dopmMupyembie
OPHEHTHPOBAHHOE), 1A00pPaTOPHbIEC U MPAKTUYECKHE 3aAHATHSA, NPUKJIATHON
U TeM 4acoB KOMIIeTeHIIUH
MOAYJIb (IPY HAJTUYHMH)
1 2 3 4

OcHoBHOE co/lep:KaHue

Paszgea 1. [loBTOpeHHe Kypca MAaTeMaTHKH OCHOBHOM IIKOJIBI 16

Tema 1.1 Coneprxanne yu4eOHOTO MaTepurana

Lens U 3a1aud | bazoBble 3HAaHMS M YMEHHUS 110 MaTeMaTHKe B IPOPEeCCHOHATIBHOM U B TOBCETHEBHON

MaTEMaTHUKH NIPU OCBOEHUH | 1E€ATEIBHOCTH.

CIEUAIBLHOCTH KoMOuHMpoOBaHHOE 3aHATHE 1

Tema 1.2 Coneprxanne yu4eOHOTO MaTepurana

Yucna wm  BbruucieHus. | JleiicTBUS Hall OJIOKHUTEIBHBIMH U OTPUIIATSIILHBIMHI YUCIIAMH, OOBIKHOBEHHBIMU H

Beipaxxenus U | IECATUYHBIMU APOOSIMHU.

npeoOpa3oBaHus JIeWcTBUS CO cTeNeHSIMHU, (POPMYIIBI COKPALLICHHOTO YMHOKEHUSI. 1
KomOunupoBanHoe 3aHiTHE OK-01, OK-02,

Tewma 1.3. IIpodeccnonabHO-0PHEHTHPOBAHHOE COAepPKaHUe (CoAepKaAHUEe PUKJIIATHOTO OK-03, OK-04,

['eomeTpus HA TUIOCKOCTH | MOIYJIS1) OK-05, OK-06,
IIpakTuyeckasi padora Ne 1 Bunbl uiockux Guryp u ux miomasisb. OK-07
[IpakTHKO-OpUEHTUPOBAHHBIE 33141 B KypCe T€OMETPUHN Ha MJIOCKOCTH 2 IIK 3.1
[IpakTuueckoe 3aHsTHE

Tema 1.4 Coneprxanne y4eOHOT0 MaTepurana

[TpouenTHele BounciacHus | [lpakrtuyeckasi padora Ne 2.1 ITIpocThle TpOICHTHI, pa3HBIE CIIOCOOBI X
BBIYUCIICHHUS. 4
IIpakTnueckas padora Ne 2.2 CioKHbIE IPOLIEHTHI
IIpakTrueckue 3aHATUA

Tema 1.5 Coneprxanne y4eOHOT0 MaTepurana

VYpaBHenus u HepaBeHCTBa | [IpakTudeckass padora Ne 3 JluHeliHble, KBaJpaTHbIC, IPOOHO-THMHECHHBIC
YpaBHEHUS U HEPABEHCTBA 2

25




HpaKTqucxoe 3aHATUC

Tema 1.6 Coneprxanue yueOHOTo MaTepuaa
Cucrembl  ypaBHeHUil ¥ | CrocoOBI pelIeHUs] CHCTEM JHHEHHBIX ypaBHeHuil. [loustus: matpuma 2x2 u 3x3,
HEpPaBEHCTB onpeaenutenab Matpuipl. Merong [Maycca. Cuctembl HEIMHEWHBIX YpaBHEHU. 4
CucTeMbl HEPABEHCTB
KomOunupoBanHoe 3aHsaTHE
Tema 1.7 Coneprxanue yueOHOT0 MaTepuaa
BxoaHO# KOHTPOIIBL Bbruucnenust u npeoOpa3oBaHus. YpaBHEHHs W HepaBeHCTBA. [eomerpust Ha
ITIOCKOCTH 2
KontponbHas padota
Pasznea 2 IlpsiMble U JIOCKOCTH B IPOCTPAHCTBE 16
Tema 2.1. Coneprxanue yueOHOT0 MaTepuaa
OcHoBHbIE nousaTus | [Ipenmer crepeomerpun. OCHOBHBIE TMOHATHS (TOYKa, MpsAMas, IJIOCKOCTb,
CTEPEOMETPUH. npoctpancTBo).  OcCHOBHbIE — akcuoMbl — cTepeomerpuu.  Ilepecekarommecs, 2
Pacnonoxenue NpsAMBIX W | mapajulelbHbIE M CKpeUIMBaroIuecss npsMbie. [Ipu3HaK W CBOWMCTBO
IUIOCKOCTEM CKpEIIMBAIOIUXCS NpAMbIX. OCHOBHbBIE IPOCTPAHCTBEHHBIE (PUTYPHI.
KomOunupoBanHoe 3aHsaTHE
Tema 2.2. Coneprxanue yueOHOTo MaTepuasa
IapannensHocTh NpsAMBIX, | [lapamiensHble npsiMas u miockoctb. Omnpenenenue. Ilpusnak. CpoiictBa (C
OpsAMOM M IUIOCKOCTH, | ToKazarenbcTBoM). [lapamnensubie mnockoctu. Onpenenenue. [Ipuznak. CoiicTBa OK-01, OK-03,
MJIOCKOCTEH (c nokazarenbcTBOM). Terpasp u ero anemeHTsl. [lapannenenumnen u €ro 371€MEeHTHI. 4 OK-04, OK-07
CpoiicTBa NPOTUBOIOJOXKHBIX TIpaHed MW  JUAroHajed mMapajiesenuienaa. IIK 3.1
[Toctpoenue ceuenuii. Pemenue 3amay.
KomOuHnupoBanHoOe 3aHATHE
Tema 2.3. Coneprxanue yueOHOTo MaTepuaa
[lepneHIUKyYISIpHOCTD [lepnenaukynsapusie npsMelie. [lapannenbHele npsiMble, TEPHEHIUKYISPHBIE K
OPSMBIX, IPSIMOH U m1ockocTy. [Ipu3Hak nepneHuKyIspHOCTH IPSIMOM U IJIOCKOCTH. J{oka3aTenbCTBo.
IUIOCKOCTH, MJIOCKOCTEH [lepnennukynsp u HakiaoHHas. [lepneHaukynspHele 1IockocTu. IlpuszHak
MEePNEeHANKYISIPHOCTH TIOCKOCTEH. JloKa3aTenbCTBO.
Paccrosinus B mpocTpaHcTBe 2

KoMOuHMpOBaHHOE 3aHATHE
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Tema 2.4. Coneprxanue yueOHOTo MaTepuaa
T Ma Tpex >
cope 0 pe Teopema o Tpex nepneHAuKyisipax. JlokazaTenbCTBO. YToJ MEXAYy MNPAMOM H
MIePIICHINKYIISIpax 4
CPHCHAMKYIApA IJIOCKOCTBIO0. YTOJI MEKIY TIOCKOCTSIMU
KomOunupoBanHoe 3aHsaTHE
Tema 2.5. IIpodeccnonabHO-OpHEHTHPOBAHHOE COlepPKaHUe (CoAepKaAHU e TPUKJIIATHOTO
Pemenne 3amau. IIpsmeie u | MoayJast)
IJIOCKOCTH B MpocTpaHcTBe | [IpakTHyeckasi padora Ne 4.1 Penienrie npakTUKO-OPUEHTUPOBAHHBIX 3a/1a4 110
teme «IIpsiMble 1 MIITOCKOCTH B TPOCTPAHCTBE 2
IMpakTuyeckas padora Ne 4.2 Pemenue 3agay no teme «lIpsiMbie U MIIOCKOCTH B 5
MIPOCTPAHCTBEY
IIpakTrueckue 3aHATUA
Pa3nen 3. KoopanHaThl 1 BEeKTOPbI 12
Tema 3.1 Coneprxanne ydeOHOT0 MaTepurana OK-1
JlexapToBBl KOOpAUHATHL B | J[ekapTOBBI KOOpPAWHATHI B mpocTpaHcTBe. IIpocTeiimme 3amauun B KOOpAUHATAX. OK-02, OK-03,
npocrtpaHcTse. Paccrosuue | Paccrosiaue Mexxay IByMsl TOYKaMU, KOOPAUHATHI CEPEIMHBI OTPE3Ka 4 OK-04, OK-07
MEXKIY JBYMsI TOYKaMH. | KoMOWHUPOBAHHOE 3aHATHE IIK 3.1

Koopaunatst CepeInHbI
oTpe3Ka
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Tema 3.2

BekTopsl B IpOCTpaHCTBE.
Yroim MexIy BEKTOpaMHU.
CkansgpHOE NpPOU3BENCHHE

Copepxanne yaeOHOTO MaTepuana

BexTops! B ipocTpaHcTBe. ClI0KEHHE U BBIUNTAHUE BEKTOPOB. Y MHOYKEHUE BEKTOpA
Ha uucio. KomrmuiaHapHele BeKTOpbl. CKalgpHOE NPOU3BEACHHE BEKTOPOB.
PaznoxeHue BeKTOpa 1o TpeM HEKOMIUIAHApHBIM BekTopaM. KoopauHatel BekTopa,

BEKTOPOB CKaJISIpHOE MPOU3BEACHNUE BEKTOPOB B KOOPJMHATAX, YTOJI MEXKIY BEKTOPAMHU, Yroj 4
MEXY MPSMOM M IJIOCKOCTBIO, YTOJI MEXIY IUNIOCKOCTSIMHU. Y paBHEHHE TIOCKOCTH.
['eomeTpuyeckuii cMbICT onpeaeauTens 2x2
KoMOuHMpOBaHHOE 3aHATHE
Tema 3.3 IIpogeccnonanbHO-OpHMEHTHPOBAHHOE COAepPKaHue (ColepKaHNe MPUKJIATHOI0
[IpakTuxo- MOIYJIsl)
opueHTUpoBaHHbIe 3a1aud | [IpakTHueckasi padora Ne 5
Ha KOOpJMHATHOH | PemieHne mpakTUKO-OPHEHTHPOBAHHBIX 3319 HA KOOPIUHATHOM TUIOCKOCTH 2
TJIOCKOCTH (KoopauHatHast 10CKOCTh. BhIUnciieHre pacCTOSHHUM U TUIONIAACH Ha TUIOCKOCTH.
KonunuecTBeHHbIE pacueTsl)
[IpakTnueckoe 3anaTue
Tema 3.4 Coneprxanue yueOHOTo MaTepuaa
Pemenune 3a7a4. | JlekapToBbl KOOPJAMHATHI B MPOCTpaHCTBE. BekTophl B mpocTpaHcTBe. CloKeHUE U
KoopauHatsl 1 BEKTOPBI BbIUMTAHUE BEKTOPOB. YMHOXKEHHE BeKTOopa Ha uuciio. KoMmriaHapHble BEKTOPBI.
CkanspHOEe  MpOW3BEAECHHWE BEKTOPOB. PasnokeHue BeKTOpa MO  TpeM
HEKOMIUTaHApHBIM BekTOopaMm. [Ipocteiimine 3amaun B koopauHatax. KoopauHaThl
BEKTOpPA, PACCTOSHUE MEKY TOUKaMH, KOOPAUHATHI CEPEIUHBI OTPE3Ka, CKAISIPHOE
IIPOU3BEACHNE BEKTOPOB B KOOPJAMHATaX, Yrojl MEXAY BEKTOPaMH, YIOJ MEXAy 2
IIPSIMOM U TUIOCKOCTBIO, YTOJI MEKAY INIOCKOCTSIMU
KontponbHas padota
Pasznea 4. OcHoBbI TpUTOHOMeTpHHU. TpUroHoMeTpuyeckue GyHKIUU 32
Tema 4.1 Coneprxanue yueOHOTo MaTepuaa OK-01, OK-02,
Tpuronomerpuyeckue Panuannas mepa yrua. IIoBopoT Touku BOKpYr Hadana koopauHat. OmperneneHue OK-03, OK-04,
(YHKIMM HPOU3BOJIBHOTO | CHHYCA, KOCHHYCA, TAHT€HCA W KOTAHTreHca. 3HAKU CHHYCa, KOCHMHYCa, TAHT€HCa U 2 OK-05, OK-06,
yriaa, yucia. PanuanHas U | koTaHreHca Imo 4eTBEpTSIM. 3aBUCUMOCTh MEXTy CHHYCOM, KOCHHYCOM, TAHICHCOM M OK-07
rpajycHasi Mepa yria KOTaHT€HCOM OJHOTO U TOTO € yTiia IIK 3.1

KomOunupoBanHoe 3aHsaTHE
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Tema 4.2

OcHOBHbIE
TPUTOHOMETPUYECKHUE
TOX/IECTBA.

DopmyJibl IPUBEACHUS

Copepxanne yaeOHOTO MaTepuana

Tpuronomerpuueckue Toxaecrsa. CUHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YIJIOB 01
- 0. POPMYIIBIIIPUBEICHUS

KomOunupoBanHoe 3aHsaTHE

Tema 4.3

CuHyC, KOCHUHYC, TaHTE€HC
CyMMBl M pa3HOCTH JBYX
YIJIOB

Cunyc 51 KOCHHYC
JBOMHOTO yria. @opMyisl
IIOJIOBUHHOTO yrja

Coneprxanue yueOHOTO MaTepuaia

Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCHMHYCOB. CMHYC M KOCHHYC
nBoriHoro yrma. ®opmynel monoBuHHOrO yria. [IpeoOpa3zoBaHus CyMMBI
TPUTOHOMETPHUYECKUX (YHKIMHA B MPOM3BEACHUE M TPOU3BEICHHUA B CYMMY.
BblpakeHne TpPUrOHOMETPUYECKMX (DYHKIMII dYepe3 TaHIMeHC MOJOBUHHOTO
apryMeHra.

IIpakTuyeckas padora Ne 6

[TpeoOpazoBanms TPOCTEUITUX TPUTOHOMETPHUIECKUX BBIPAKCHUM

KomOunupoBanHoe 3aHsaTHE

Tema 4.4
OyHKIUHA, HUX CBOWCTBA.

Copepxanne yaeOHOTO MaTepuana

OO6nacte omnpeneneHNs U MHOXKECTBO 3Ha4eHUH (yHKUMNA. YETHOCTH, HEYETHOCTD,

Crioco6b1 3aJ]aHus | IepuoINYHOCTh QyHKIMNA. CriocoObl 3aaHus GyHKIUN

GyHKIMH KoMOMHHMPOBAHHOE 3aHATHE

Tema 4.5 Coneprxanne yu4eOHOTO MaTepurana

Tpuronomerpuueckue OO6nacTh ompeneNneHruss ¥ MHOXKECTBO 3HAYCHHH TPUTOHOMETPUYECKUX (YHKITHI.

¢yHKIMU, MX CBOWMCTBAa U

YéTHOCTh, HEUYETHOCTD, IEPUOTUIHOCTD TPUTOHOMETpHUYECKUX (PpyHKIHIA. CBOMCTBA

rpaduKu u rpaduku QyHKIHMHA y = cos X, y =sin X, y =tg X, y = ctg X.
KomOunupoBanHoe 3aHATHE.
Tema 4.6 Coneprxanue yueOHOTo MaTepuaa
[IpeoOpazoBanue IIpakTHyeckasi padora Ne 7
rpauKoB Cxatue u pacTshkeHUe TpahuKOB TPUTOHOMETPUUECKUX (PYHKITHH.
TPUTOHOMETPHUYECKUX [Ipeobpa3zoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIHIA
(GyHKIMIA [IpakTHUECKOE 3aHATUE
Tema 4.7 IIpogeccnonanbHO-OpHMEHTHPOBAHHOE COAePKaHue (CoiepKaHNe MPUKJIATHOTO
Onucanue MO/LYJIsl)
IPOM3BOJICTBEHHBIX
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IPOLIECCOB C  IOMOIIBIO
rpaduKoB PyHKITHI

IIpakTnueckas padora Ne 8
Hcnonb3oBaHue CBOWCTB TPUTOHOMETPUUECKUX (PYHKIUI B MpOQecCHOHATBHBIX
3a1auax

[IpakTrueckoe 3aHsTHE

Tema 4.8 Coneprxanne yu4eOHOTO MaTepurana
OO6parHbie OO6parnbie TpuroHomMeTpuueckue GyHkiuu. Mx cBoiicTBa u rpaduxu
TPUTOHOMETPHYECKUE
KomOunupoBanHoe 3aHsaTHE
byHKITUN
Tema 4.9 Coneprxanue yueOHOTo MaTepuasa
Tpuronomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHeE Sin X = a. YpaBHEHHUe tg X = a, ctg X = a. Pemenue

YpaBHEHUS U HEPABEHCTBA
CucrteMsl

TPUTOHOMETPUYECKUX YpaBHEHHI MpoCTerIIne
TPUTOHOMETPUYECKHE YpaBHEHHS, CBOJSAIIMECS K KBaJApaTHBIM, peIllaeMble

OCHOBHBIX THUIIOB:

TPUTOHOMETPHUYECKUX pa3noXKeHUEM Ha MHOXKHUTENIH, OJHOPOIHBIE.
YpaBHEHUH IIpocreiiiine  TpUroHOMETpUYECKUE  HepaBeHCTBA. CHCTEMBI  NPOCTEHIIMX
TPUTOHOMETPHUYECKUX ypaBHEHUH
KomOunupoBanHoe 3aHATHE.
Tema 4.10 Coneprxanne y4eOHOTO MaTepurana
Pemenne  3amau.ocHoBeI | [IpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHU. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUUYECKUX YPABHEHUH M HEPABEHCTB B TOM YHCIE C HMCIIOJIB30BAaHHEM
Tpuronomerpudeckue CBOMCTB (DYHKIIHIA.
byHKIIUU KonrponsHas padora

Pa3zgen 5. KommiaexkcHbIe

qyucJjaa

Tema 5.1
KoMiekcHpie yncia

Coneprxanue yueOHOTO MaTepraa

[Tonatne xoMiuiekcHOro uuciaa. ConpspkeHHblE KOMILIEKCHBIE YHCa, MOIYIb U
apryMeHT KOMIUIEKCHOro uucia. @dopma 3amucu  KOMIUIEKCHOTO — 4Hcia
(reomeTpuyeckas, TpPUTOHOMETpHUEcKas, aiureOpandeckas). Apudmerudeckue
JENCTBUS C KOMILJIEKCHBIMU YMCIIaMU

KoMOuHMpOBaHHOE 3aHATHE

OK-01,
I1K-3.1

OK-05,
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Tema 5.2 Coneprxanue yueOHOTo MaTepuaa
[Ipumenenue IIpakTnyeckas padora Ne 9.1
KOMIUIEKCHBIX UHCEI BrinonHeHne pacyeToB ¢ MOMOIIBIO KOMIUIEKCHBIX YHCEI. 4
IIpakTuyeckas padora Ne 9.2
ITpuMeps! HCIIOB30BaHKSI KOMIUIEKCHBIX YHCEN
[IpakTrueckoe 3aHsTHE
Pa3nea 6. [Ipon3BogHas GpyHKIUH, ee IPUMEHEHHE 32
Tema 6.1 Coneprxanne y4eOHOTO MaTepurana
IMonsaTue IIPOU3BOIHOMU. | OmpeieJICHHe YUCIIOBOM IMOCIICIOBATEILHOCTH U CIOCcOObI ee 3amanusa. CBoMCTBa
@opMysibl M IPaBUIA | YHCIOBBIX IMocienoBarelbHOCTe. OmpeneneHue mpeaena IMOCiIeI0BaTeIbHOCTH.
nudGepeHITpOBaHUS Breruncnenne — mpemenoB  mocienoBatrenbHocTed.  [Ipemen GyHkmum - Ha 4
6eckoneunoctu. [Ipenen pynkuuu B Touke. Ilpuparnenue aprymenra. [Ipupamienne
¢bynkumu. 3amaud, TNPUBOJAIIME K TOHATHIO TPou3BOAHOM. Ompenenenue
IIPOU3BOIHON. AJITOPUTM OTBICKAHUS IPOU3BOJHON
KomOunupoBanHoe 3aHsaTHE
Tema 6.2 Coneprxanne y4eOHOT0 MaTepurana OK-01, OK-02,
[TpousBoHbIE cyMMmsl, | ©opmynsl auddepenunposanus. [Ipasuna quddepenunpoBanus 4 OK-03, OK-04,
pasHoCTH  Tpou3BeACHUS, | KoMOMHUpOBaHHOE 3aHATHE OK-05, OK-06,
4acTHOI'O OK-07
Tema 6.3 Copepxanne yaeOHOTO MaTepuana IIK 3.1
[IpousBoaHbIe Omnpenenenue cinoxHou GyHkiuu. [Ipon3BoaHAS TPUTOHOMETPUYECKUX (DYHKITHH.
TPUTOHOMETPHUYECKUX ITpon3BosaHas cnokHOU QyHKINN
¢ynkumit.  TlpousBonHas | KoMOMHUPOBAHHOE 3aHATHE 4
CIIOKHOU (QYHKIIUU
Tema 6.4 Coneprxanue yueOHOT0 MaTepuaa
ITonsiTue o | I[lonarue nenpepsiBHOW QyHKIIMU. CBOMCTBA HENPEepbIBHON (PyHKINH. CBA3b MEXTY
HENPEPbIBHOCTU (YHKLUH. | HEMPEPHIBHOCThIO U Iu(epeHIupyeMoCcTbi0 (QYHKIMH B TOUYKEe. AJTOPHTM 2

Meron uHTEpBAJIOB

peuicHus HCPABCHCTB MECTOJA0OM UHTCPBAJIOB

KoMOuHMpOBaHHOE 3aHATHE
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Tema 6.5 Coneprxanue yueOHOTo MaTepuaa
I'eomeTpuueckuii u | ['eomeTpruyuecknii CMBICT TPOWU3BOAHONW (YHKIMH — YIJI0BOM Ko3(duiueHt
(usnueckuii cMBICH | KacaTenbHOM K TpaduKy (QYHKIHH B TOYKE. YpaBHEHHE KacaTelbHOW K rpaduky
NPOM3BO/HOI GyHKIHH. AJTOPUTM COCTABJICHHS YpaBHEHMS KacaTelbHOW K rpaduky (QyHKIIMH
y=1(x)
KoMOuHMpoOBaHHOE 3aHATHE
Tema 6.6 IIpodeccnonabHO-OPHEHTHPOBAHHOE COlepKaHUe (CoAepKaAHM e MPUKJIIATHOTO
dusnueckuit CMBICII | MOJYJIST)
MIPOU3BOAHOMN B | [IpakTnueckasi padora Ne 9
podeCCHOHATBHBIX duznuecknii (MEXaHWYECKUM) CMBICI TPOU3BOJHONW — MTHOBEHHasi CKOPOCTh B
3amauax MOMEHT BpeMeHHu t: v =S’ (t)
[IpakTudeckoe 3aHaTHE
Tema 6.7 Coneprxanue yueOHOTo MaTepuaa

MOHOTOHHOCTh (PYHKIIUH.
Touku 3KcTpEMyMa

Bospacranne u yObpiBaHue (YHKLIMH, COOTBETCTBHE BO3pAacTaHHs M YyObIBaHUS
GbyHKIMM 3HAaKy Npou3BOAHOW. [loHATHE NPOW3BOMHON BBICHIETO MOPSAKA,
COOTBETCTBHE 3HAaKa BTOPOH MPOU3BOAHON BBIMYKJIOCTH (BOTHYTOCTH) (DYHKLIUHU Ha
oTpe3ke. 3a/1aun Ha MAKCHMYM M MUHHMYM.

KomOunupoBanHoe 3aHsaTHE

Tema 6.8
HccnenoBanne GyHKIHN U
NOCTPOCHHE TPapUKOB

Coneprxanue yueOHOTO MaTepraia

[TonaTne acUMNTOTHI, CHOCOOBI HX OIpeneNeHus. ANTOpPUTM HCCIEIOBaHUS
(GYHKIHMH ¥ IOCTPOCHHMS ee rpadrka ¢ MOMOIIBI0 TPOU3BOAHON. J[poOHO-TMHEHAS
¢ynkuus MccnenoBanue (yHKIIMKA HAa MOHOTOHHOCTB M TOCTPOEHHE IPaUKOB.

KoMOuHMpoOBaHHOE 3aHATHE

Tema 6.9 HaubGombirzee u

Copep:xanne yaeOHOTO MaTepuana

HAauMEHbLIEE 3HaueHus | HaxoxaeHne HauOONbIIET0O W HAWMEHBIIEro 3HAuYeHWH (YHKIUH, TOCTpPOSHUE

GyHKIUH rpadKOB MHOTOWJIECHOB C MCIOJIb30BAHHMEM allapara MaTeMaTHYeCKOro aHajan3a
KomOunupoBanHoe 3aHsaTHE

Tema 6.10 IIpodeccnonabHO-OPHEHTHPOBAHHOE COepPKaHUe (CoAepKaAHM e MPUKJIIATHOTO

Haxoxxnenmne MO/1YJIfA)

ONTHUMAJIBHOT'O PE3yJibTaTa
C IMOMOILBI IPOU3BOIHOMN
B [IPAaKTUYECKUX 3a7a4ax

IIpakTuuyeckas padora Ne 10.1 Haumensiiee u Hanbospliee 3Ha4eHUE QYHKIUH
IIpakTnueckas paGora Ne 10.2 HaxoxzaeHue ONTHMaNbHOIO pe3yjbTaTa C
MMOMOIIBIO ITPOU3BOJAHOMN

[IpakTrueckoe 3aHsTHE
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Tema 6.11 Copepxanne yaeOHOTO MaTepuana
Pemenune 3aga4. | opmynsl u npasuia aupdepenuupoBanus. McenenoBanue QyHKIHUNA € TIOMOIIBIO
ITpousBoaHas GpyHkuuH, €€ | mpousBoaHON. Hanbobiiiee 1 HAMMEHbIIee 3HAYCHUST (HYHKIIHU 2
IPUMEHEHHE KonTponbHas pabota
Pazgen 7. MHOrorpaHHUKM U TeJia BPallleHUs 32
Tema 7.1 Copepxanne yaeOHOTO MaTepuana
Bepmmnel, peOpa, rpanu | [Tonsitue MHOrorpaHHMKa. Ero sieMeHTBI: BEpHIMHBI, pebOpa, rpaHu. JlHaroHasb.
MHOTOTpaHHMKA Ceuenue. Boinykiible ¥ HEBBIIYKJIbIE MHOTOI'PaHHUKH
KoMOMHHMPOBAHHOE 3aHATHE 1
Tema 7.2 Coneprxanne yu4eOHOTO MaTepurana
[Tpuzma, ee | [Touarue mpusmel. Ee ocHoBaHmsi u O0KOBBIe TpaHu. Bricota mpusmel. [Ipsmas u
COCTaBIISIONINE, CEYCHHUE. | HaKJIOHHAs npusMa. [IpaBmibHas npusma. Ee ceuenne
[lpsimast u  mpaBuibHas | KoMOMHUPOBaHHOE 3aHSATHE 1
IIPU3MBI
Tema 7.3 Coneprxanue yueOHOT0 MaTepuaa
[Tapannenenunen, KyO. | [Tapannenenumen, CBOWCTBA MPSIMOYTOJABHOIO mMapauieienunena, kyo. CedeHue OK-01, OK-02,
Ceuenue KyOa, | kyba, mapayuiesenumnena OK-03, OK-04,
napasuesenune/a KoMOMHHpPOBaHHOE 3aHATHE 2 OK-05, OK-06,
Tema 7.4 Coneprkanue y4eOHOTO MaTepraia OK-07
IIupamuna, ee | I[Tupamupa u ee anementsl. Ceuenne nupamusl. [IpaBuiibHast nupaMuaa. Y ceueHHast IIK 3.1
COCTaBJIIOIIME, CEUEHHE. | MUpaMuIa
IlpaBuibHas  MUpaMuIA. | KoMGHHEPOBAHHOE 3aHATHE 2
YcedeHHasa nupamua
Tema 7.5 Coneprxanne y4eOHOTO MaTepurasa
bokoBas 51 nojHast | [Tnomraas O0OKOBOH M MOJHOW NOBEPXHOCTH MPHU3MBI, IUPAMUIBI
MIOBEPXHOCTh npu3Mel, | KoMOMHIpOBaHHOE 3aHSATHE 2
UPAMUIBI
Tema 7.6 Coneprxanue yueOHOTo MaTepuasa
CummeTtpus B KyOe, | CHMMETpUSI OTHOCHTEIBHO TOYKH, MPSIMOM, IUTOCKOCTH. CHMMETpUs B KyOe,
napajuienenunese, napajuiefienumnese, npusme, nupamuse 2

npusMe, Nupamue

KomOunupoBanHoe 3aHsaTne
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Tema 7.7
IIpumepsl cummerpuii B

IIpodeccnonabHO-OpHEeHTHPOBAHHOE COAEP:KaAHME (COAepPKaAHNE TPUKJIIATHOTO
MO/LYJIsl)

npodeccun IIpakTnyeckas padora Ne 11 Cummerpus B Npupoje, apXUTEKType, TEXHUKE, B
OBITY
[IpakTrueckoe 3aHsTHE

Tema 7.8 Coneprxanne y4eOHOT0 MaTepurana

IIpaBunbHbIE IIpakTnueckas padora Ne 12 [Tonstue npaBuiIbHOro MHOrorpaHHuka. ColicTBa

MHOTOTpaHHMKH, UX | IpaBUIbHBIX MHOTOTPAHHUKOB

CBOMCTBa [IpakTnueckoe 3anaTne

Tema 7.9 Coneprxanne y4eOHOT0 MaTepurana

[Muunap, ero | Llwmunap u ero snementsl. CedeHne MUIMHAPA (MapajijieIbHOE OCHOBAHUIO M OCH).

coctaBipsrone. CeueHnue

PazBeprka nnimaapa

HUJIMHAPA KomOunupoBanHoe 3aHiTHE

Tema 7.10 Coneprxanue yueOHOT0 MaTepuaa

Konyec, ero | Konyc u ero anementsl. CeueHne KoHyca (apajuieIbHOEe OCHOBAHUIO U MTPOXOAIIIEe
coctapystorue.  CeUCHHE | yepes BepiuMHY), KOHHYECKHE ceueHus. PasBepTka KoHyca YcedeHHbI KoHyc. Ero
Komyca. YeeueHHbIN | 6a3viomas i BricoTa. Cevenne YeeueHHOT0 KOHyca

KOHYC. Ceuenue

YCEUYEHHOT'0 KOHYca

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.11
[Tap u cdepa, ux ceyeHus

Coneprxanue yueOHOTO MaTepraia

[lap u cdepa. Bzaumuoe pacmnonoxkenue chepbl u miaockoctu. CedeHue miapa,
cepsl

KomOunMpoBanHoOe 3aHATHE

Tema 7.13

ITonstre 00 00BEME Tena.
OTHo1leHue 00BEMOB
IMOIOOHBIX TEJI

Coneprxanue yueOHOTO MaTepraa

[Tonsatue 06 obwveme Tema. OObeM Kyba M HPSAMOYTOJIBHOTO MapajuleienuIeaa.
O6bemM mpusMbl u  1uiauHApa. OTHOIIEHHE O0BEMOB TMOJOOHBIX  TElL.
I"'eomeTprUyecKuii CMBICI ONPENEIUTENS 3-Iro NopsAaKa

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.14

O0BeMBl U IUIOIAA
MOBEPXHOCTEN Te

Coneprxanue yueOHOTO MaTepraia

O06wembl mupamu sl U Konyca. O0bem mapa. [1nomaay noBepxHoCTe Ten

KoMOuHMpOBaHHOE 3aHATHE
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Tema 7.15 Coneprxanue yueOHOTo MaTepuaa
Kombunarmu IIpakTuyeckas padora Ne 13.1 KomOuHaImy reoMeTpu4ecKux Teil
MHOrorpanHukoB u  ten | [Ipaktuyeckas padora Ne 13.2 KomOuHaIMyM MHOTOTPAaHHUKOB M TEJ BPAILICHHS 4
BpaILEHUS [IpakTuueckoe 3aHsTHE
Tema 7.16 IIpodeccnonabHO-OpHEHTHPOBAHHOE COAepPKaHUe (CoAepKAHMEe MPUKJIATHOTO
['eomerpuueckue MO/1YJIfA)
xoMOuHauuu Ha npakTuke | [IpakTHyeckasi pagora Ne 14 Vcrionp3oBaHne KOMOMHALMN MHOTOTPAaHHHKOB M TEJ
BpalICHHUA B IPAKTUKO-OPUCHTUPOBAHHBIX 3aJa4ax 4
[IpakTuyeckoe 3aHsATHE
Pa3nen 8. IlepBooOpa3Has GyHKIHH, ee IPHMEHEHHE 12
Tema 8.1 Coneprxanue yueOHOTo MaTepuaa
ITepBooOpa3Has ¢yHKUUU. | 3amaya 0 BOCCTAHOBJIEHHM 3aKOHA IBMOKCHHS 10 W3BECTHOM CKOPOCTH. IIoHsATHE OK-01, OK-02,
[TpaBuna HaxOoXJIeHud | mHTerpupoBanusi. O3HaKOMIIGHHE C TOHATHEM HHTErpajia M IMEepBOOOpPa3HOM JIst OK-03, OK-04,
nepBOOOPa3HBIX. ¢dbyakunn y=f(x).Pemenue 3amad Ha CBsA3b MEPBOOOpPA3HOM M €€ MPOU3BOJIHOM, OK-05, OK-06,
HeomnpeneneHnbrii BBIYKCJIEHHE TepBOOOpasHOM s maHHON ¢QyHkiuu. Tabauma (opmyn st OK-07
UHTErpal HaXOXIeHUs  nepBooOpaszHbIX.  [loHATHE  HEONpeneNeHHOro  MHTErpaa. 4 IIK 3.1

HenocpencrBeHHOe HHTErpUpPOBaHUE

KoMOuHMpoOBaHHOE 3aHATHE
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Tema 8.2 Coneprxanue yueOHOTo MaTepuaa
Omnpenenennplii MHTETPa. | 3aa4d, MPUBOISIIMNE K MOHSATHIO ONPEICICHHOTO WHTErpaja — O BBIYHCICHHH
I'eomerpuueckuit U | IUIOIIAAA KPUBOJMHEWHOW Tpameuuv, O nepememieHun Todyku. [loHsTue
buznyeckuit CMBICII | ONIpeACNIEHHOT0 HHTeTpaia. I eoMmeTpuieckuii u GU3HIECKUi CMBICT OTIPECIICHHOTO
ONPEAECIEHHOTO unterpaya. @opmyna Hetorona— Jleitbania 4
MHTETpaa. ®opmyia | KoMOUHHPOBAHHOE 3aHATHE
Hrrorona — JleiiOuuma
Tema 8.3 IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COAePKaHue (ColepKaHNe MPUKJIAIHOTO
OnpeneneHHbI UHTETPAI B | MOTYJIS)
KU3HU IIpakTnyeckas padora Ne 15.1 Pemenue 3a1ad Ha NPpUMEHEHHE MHTErpajia s
BBIUUCIICHUS] PU3NUECKUX BETUUYUH
IIpakTuyeckass padora Ne 15.2 ['eoMerpuyeckuid CMBICHT ONPEAEIECHHOIO 4
uHTerpana. Penienue 3a1au Ha pUMEHEHHE UHTETpalia JJisl BBIUMCIICHUS TTOIaAei
[IpakTuueckoe 3aHsTHE
Paznen 9. Crenenu n kopHu. CTenenHasi pyHKkumus 14
Tema 9.1 Coneprxanue yueOHOT0 MaTepuaa
Crenennas Qynkuus, ee | [Toustue KOPHS N-0if CTeNeHN U3 jeiicTBUTeNnbpHOro uncna. dynkumn y = VX nx
CBOJCTBA cBoiicTBa U rpaduku. CBOMCTBAa KOPHS N-Oi CTEIICHH
Komb6unupoBanHoe 3ansrue 2
Tema 9.2 Coneprxanne yu4eOHOTO MaTepurana
[TpeoGpa3oBanue ITpeoOpa3oBanue HPPaLMOHATBHBIX BBIPAKEHHIH OK-01, OK-02,
BBIDXKEHUH € KOPHAMH N- | KoOMOMHMPOBaHHOE 3aHATHE 2 OK-03, OK-04,
Ol CTENEeHU OK-05, OK-07
Tema 9.3 Coneprxanue yueOHOTo MaTepuaa
Cporictea  creneHn ¢ | [IoHsATHE cTeneHu ¢ IIOOBIM PAIMOHAIBHBIM MTOKa3zateaeM. CTerneHHbIe (yHKITUH, UX
palMOHATLHBIM U | cBOICTBA U TrpaduKu
JIEHCTBUTEIIBHBIM Komb6unnpoBanHoe 3ansrtue 2
MOKa3aTeNsIMU
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Tema 9.4 Coneprxanue yueOHOTo MaTepuaa
[IpeobpazoBanue IIpaktuueckas padora 16.1 IIpeoOpazoBaHue BBIpAKECHUH, COJEPIKALINX
palMOHAIIBHBIX U | paJuKaJbl U CTENIEHU C PallMOHAIIbHBIMU I10Ka3aTEIsIMHU. 2
HppanuoOHaIbHEIX [IpakTuueckoe 3aHsTHE
BBIPAXKEHUI
Tema 9.5 Coneprxanne y4eOHOTO MaTepurana
Pemenne PaBHOCWIIBHOCTB MppaLlMOHAIBHBIX YPABHEHUIN U HEPABEHCTB. METOABI UX PELICHUS.
UPPALMOHATIBHBIX Pemenue nppannoHalbHBIX YPaBHEHU U HEPABEHCTB
YPaBHEHHUM U HEPABEHCTB | KOMOMHHUPOBAHHOE 3aHSTHE 4
Tema 9.6 Coneprxanne y4eOHOTO MaTepurana
CreneHHas ¢ynkuus. | Ilpakruyeckasi padora 16.2 Onpenenenne crenenHoi Gyakuuu. Mcnoap3oBanue
Hcnonb3oBanue €e | ee CBOMCTB IIPU PEIICHUU YPAaBHEHUN U HEPABEHCTB. 2
CBOWCTB IIPU  PCLICHUH | [[pakTHUYECKOE 3aHATUEC
YPaBHEHUI U HEPABEHCTB.
Paznen 10. IlokasareabHasi QyHKIUS 14
Tema 10.1 Coneprxanue yueOHOTo MaTepuaa
[Toka3zarenbHas ¢QyHkuus, | CTeneHb ¢ MPOM3BOJIBHBIM  JCHCTBUTCILHBIM — TOKazareiaeMm. OmpezencHue
€e CBOICTBa MoKa3aTenbHOM (DYHKIIMHM, €€ CBOHCTBa W TpaduK. 3HAKOMCTBO C MPHUMEHEHHEM
nmokazaTenbHOM (yHKIMH. PemeHne mokazaTtelbHBIX ypaBHEHUH (YHKIIMOHATBHO-
rpaguIeCcKuM METOA0M 2
KomOunupoBanHoe 3aHiTHE
Tema 10.2 Copepxanne yaeOHOTO MaTepuana OK-01, OK-02,
Pemrenne nokasarensubix | [Ipaktuueckue padorsl 17.1-17.4 Pemenne nokasateiabHBIX YPaBHEHUH METOJIOM OK-03, OK-04,
YPaBHECHHI U HEPABEHCTB | ypaBHUBAaHWSA  IOKAa3areled, METOJOM  BBEACHHS  HOBOM  IEPEMEHHOM, OK-05, OK-07
(yHKIHOHATBHO-Tpa@UUECKUM METOJIOM. PerieHne mokazarenbHbIX HEPAaBEHCTB 8
[IpakTnueckoe 3anaTue
Tema 10.3 Coneprxanue yueOHOTo MaTepuaa
Cucrembl NOKa3aTeNbHBIX | PemeHne cucteM moka3aTeinbHbIX YpPaBHEHUIH
yYpaBHEHUN Komb6unupoBanHoe 3ansrue 2
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Tema 10.4 Coneprxanue yueOHOTo MaTepuaa
Pewenne 3a1a4. | PeleHne IMOKa3aTeNbHBIX YPaBHEHUMM METOJOM YpAaBHUBAaHMs IIOKa3aTeled u
[TokaszarenpHast GyHKITUS METOJIOM BBEJICHUSI HOBOM NIEPEMEHHOM. PelieHne nokas3aTeabHbIX HEPABEHCTB
KonTposbnas padora 2
Pazgea 11. Jlorapugmebl. Jlorapudpmmnyeckas pyHkuus 22
Tema 11.1 Coneprxanue yueOHOTo MaTepuaa
Jlorapupm yucaa. | Jlorapudm ymcna. JlecATUUHBIA U HATYpPAIbHBINA JOTapr(pMBbI, YHCIIO €
JecaTnuHbIii 1 | KoMOMHMPOBAaHHOE 3aHATHE
HATYpaJIbHBIN JoTapudMel, 2
YHCIIO €
Tema 11.2 Coneprxanne yu4eOHOTO MaTepurasa
CpoiictBa  jorapu¢moB. | CoiicTBa jgorapudmos. Oneparus JorapuGMUpPOBaHUSI.
Onepanus KomOunupoBanHoe 3aHiTHE 4
JorapupMUpPOBAHUS
Tema 11.3 Coneprxanue yueOHOTo MaTepuaa
Jlorapugmuueckas Jlorapudmuueckas QyHKIUS U €€ CBOHCTBA OK-01, OK-02,
¢yHkuus, ee cBoiicTa KoMOMHHPOBAHHOE 3aHSTHE 2 OK-03, OK-04,
Tema 11.4 Coneprxanne yu4eOHOTO MaTepurana OK-05, OK-07
Pemenne [Toustue morapupmMudeckoro ypaBHeHus. Ornepanus MMOTCHIUPOBaHuUS. Tpu 1K 3.1
JIOrapH(pMIICCKUX OCHOBHBIX METOJA PCIICHHS JOrapu(pMHUUECKUX YpaBHCHHM: (YHKIIMOHAIBLHO-
YPaBHEHHH ¥ HEPABEHCTB | rpadhyueckuif, METOJ MOTCHIMPOBAHMS, METOX BBEACHHS HOBOH IMIEPEMEHHOIL.
Jlorapudmuueckue HepaBeHCTBA 6
KoMOuHMpOBaHHOE 3aHATHE
Tema 11.5 Coneprxanue yueOHOT0 MaTepuaa
Cucrembl ANTOPUTM pENICHUS CUCTEMBbl ypaBHEHHH. PaBHOCHIBHOCTBH JOrapuMHUYECKHUX
JorapupMuUecKux YpaBHEHU U HEPABEHCTB
ypaBHEHUH KomOunupoBanHoe 3aHsaTHe 2
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Tema 11.6
Jlorapudmsl B mpupoie H

IIpodeccnonabHO-OpHEeHTHPOBAHHOE COAEP:KaAHME (COAepPKaAHNE TPUKJIIATHOTO
MO/LYJIsl)

TEXHUKE IIpakTuyeckas padora 18.1 [Ipumenenue norapudma. Jlorapudmuueckas cupab
B npupoje. Ee MaremaTnueckue cBoicTBa 4
IIpakTuyeckas padora 18.2 PemieHne npakTHKO-OPUEHTUPOBAHHBIX 33/1a4
[IpakTrueckoe 3aHsTHE
Tema 11.7 Coneprxanue yueOHOTo MaTepuaa
Pemenune 3ajad. | Jlorapupmuueckas pynkuus. Pemenne npocreiimmx gorapuMudeckux ypaBHEHHUH
Jlorapugmsi. Kourposnbhast pabora 2
Jlorapugmuueckas
byHKIHS
Pazgen 12. MmuoskecTBa. JjieMeHTbI Teopum rpagos 8
Tema 12.1 Coneprxanne y4eOHOTO MaTepurana
MHoxecTBa [Tonsitue MuoxecTBa. [ToamHo)kecTBO. Onepanuu ¢ MHOXKECTBaMU
KoMOuHMpoOBaHHOE 3aHATHE 2
Tema 12.2 IIpodeccnonabHO-OPHEHTHPOBAHHOE COlepKaHUe (CoAepKaAHM e MPUKJIIATHOTO
Onepanuy ¢ MHOXKECTBAMHU | MOJLYJIs1) OK-01, OK-02,
IIpakTuyeckas padora Ne 19 Onepanyu ¢ MHOKECTBaMU. PellieHre mpuKIIaIHbIX OK-03,
3a1a4 2 OK-05, OK-07
IIpakTrueckoe 3aHsATHE IIK 3.1
Tema 12.3 Coneprxanue yueOHOT0 MaTepuasa
I'padsr IIpakTuyeckasi padora Ne 20 [Tonstue rpada. CesasHbli rpad, AepeBo, TUKI Tpad
Ha IJIOCKOCTH 4
[TpakTuueckas pabora
Pa3nes 13. Di1eMeHTbI KOMOMHATOPHKH, CTATUCTHUKH U TEOPHHU BEPOSATHOCTEH 18
Tema 13.1 Coneprkanne y4eOHOTO MaTepraia OK-01, OK-02,
OCHOBHBIE noHsTHs | [lepecTaHOBKH, pa3sMELIEHNs, COYETAHUS. OK-03, OK-04,
KOMOUHATOPUKH 2 OK-05, OK-07
IIK 3.1

KomOunupoBanHoe 3aHATHE.
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Tema 13.2

CoOpiTHeE, BEPOSITHOCTD
cobbitus. CroxeHue W
YMHOKECHHE BEPOATHOCTEN

Copepxanne yaeOHOTO MaTepuana

CoBMecTHBIEC 1 HECOBMECTHBIE COOBITUS. TeopeMbl 0 BEpOSITHOCTH CYMMBI COOBITHIA.
VYcioBHas BEpOSTHOCTb. 3aBUCHUMBIE W HE3aBHCHUMBIE COObITHA. Teopembl O
BEPOSITHOCTH NTPOU3BEJCHUS COOBITHI.

KomOunupoBanHoe 3aHsaTHE

Tema 13.3 IIpodeccnonabHO-OPHEHTHPOBAHHOE COlepP:KaHUe (CoAepKaHMe MPUKJIIATHOTO
BepositHOCTB B | MOIYJIA)
po(heCcCHOHATBEHBIX IIpakTuyeckas padora Ne 21 OTHOCUTENnbHAs YacToTa COOBITHS, CBOMCTBO €€
3aayax ycToitunBocT. CTaTUCTHUECKOE OompeiesieHne BeposiTHOCTH. OlleHKa BEPOATHOCTH
COOBITUSA
[IpakTrueckoe 3aHsTHE
Tema 13.4 Coneprxanne yu4eOHOTO MaTepurasa

JuckperHas  ciydaitHas

Bunel ciydaiielx BenuuuH. OnpeneneHue AUCKPETHOM CilydailHONW BEJIMYUHBI.

BEJIMYMHA, 3aKOH e¢ | 3aKOH pacHpelieieHHusl JUCKPETHOM cilydailHOM BelnuuuMHbl. Ee uncioBble
pacrpeneieHus XapaKTePUCTUKU

KomOunupoBanHoe 3aHsaTHE
Tema 13.5 Coneprxanne yu4eOHOTO MaTepurana

3amaun MaTeMaTH4YECKOU
CTAaTUCTHUKH

Bapuanuonnsiii  psin.  Ilomuron wactor u  rucrorpamma. CTaTUCTHYECKHE
XapaKTCPUCTHUKHU psaa Ha6.HIOIIaeMBIX JAaHHBIX

KoMOuHMpoOBaHHOE 3aHATHE

Tema 13.6
Cocrasiieaue TaOiMI |
JTUarpamMM Ha MPaKTUKE

IIpogdeccnonaibHO-OpHEeHTHPOBAHHOE COAEP:KAHME (COAePKAHNE TPUKIIATHOTO
MO/1YJIfA)

IIpakTuyeckasi padora Ne 22 [lepuunas oOpaboOTKa CTAaTUCTHYCCKUX JTaHHBIX.
I'padnyeckoe wux mnpeacraBieHue. HaxoxkneHue CcpeaHUX  XapaKTEPUCTHK,
HAO0JIIOaEMBIX JTaHHBIX

HpaKTqucxoe 3aHATUC
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Pa3znesn 14. YpaBHeHHMs M HepaBeHCTBa

22

Tema 14.1
PaBHOCHUIIBHOCTD
YpaBHEHUH W HEPABEHCTB.

Coneprxanue yueOHOTO MaTepuaa

PaBHOCMIIBHOCTH ypaBHEHMI M HepaBeHCTB. OmpezaeneHusi. OCHOBHBIE TEOPEMBI
PaBHOCHIIBHBIX IIEPEX0/aX B ypaBHEHUSIX U HepaBeHCTBaxX. O0IMe METOABI PELIEHUs
YpaBHEHMIA: TEpexoj] OT paBeHCTBAa (YHKIUI K paBEHCTBY apryMeHTOB IS

OO011e METOIBI pereHus . . 4
MOHOTOHHBIX (DYHKLIMN, METOA pa3ioKeHUsI Ha MHOKHUTEIH, METO/1 BBEJICHUSI HOBOM
NepEeMEHHOH, (PYHKIIMOHAIbHO-TpaUUEeCKUl METOT
KomOuHMpoBanHoe 3aHsaTHE
Tema 14.2 Copep:xanue yueOHOro Marepuana
I'papuueckuii meroy | OOILIME METOIbI pEILICHNSI HEPABEHCTB: IEPEX0 OT CPABHEHUS 3HAUCHU N (DyHKIUIT K
pelenns ypaBHeHuii, | CPABHEHHIO 3HaYeHHUI apryMeHTOB JJIi MOHOTOHHBIX (YHKIIMI, METOJ UHTEPBAJIOB,
HEPABEHCTR ¢byHKIHOHATBHO-Tpaguueckuii Meto. I'paduyeckuii MeTo 1 penieHus ypaBHeHUH 1
HEPABEHCTB
KoMOuHMpoBaHHOE 3aHATHE 4 OK-01, OK-02,
Tema 14.3 Copep:xanue yueOHOro Marepuana OK-03, OK-04,
VpaBHEHHS M HEPABEHCTBA Onpenenenue wmonyns. PackpeiTue Mmoayns mno omnpeneneHuto. IIpocreiime OK-05, OK-06,
¢ MoTyseM YPABHEHNUs 1 HEPABEHCTBA C MOAYIIEM. [IpumeHeHre paBHOCWIBHBIX MEPEXO0B B OK-07
OMpeJICJICHHBIX TUTIAX YPABHEHUM 1 HEPABEHCTB C MOJYJIEM 2 11K 3.1
KomOuHMpoBanHoOe 3aHATHE
Tema 14.4 Conepxanue yueOHOro MaTepuasa
VpaBHeHHs ¥ HEpaBEHCTBA | SHAKOMCTBO ¢ napamerpoM. [TpocTeiiiine ypaBHeHNs U HEPABEHCTBA C IAPaMETPOM
¢ mapamMeTpamu KoMmO6nHupoBaHHOE 3aHATHE o)
Tema 14.5 IIpodeccnonanbHO-OPHEHTHPOBAHHOE COlepPKaHUe (CoAepKaAHM e TPUKJIIATHOTO
CocTaBleHHE W pelIeHue | MOLYJIst)
pOECCHOHANBHBIX 3a1ad IIpakTuuyeckas padora Ne 23 PemieHne TEKCTOBBIX 3a7ad MpO(hecCHOHAIBHOTO
C MIOMOUIBIO YPaBHEHUI CORCPKAHMA 8
IIpakTryeckue 3aHATHU
Tema 14.6 Copep:xanue yueOHOro Marepuana
Perienue 3amau. | [IpakTnueckass padora Ne 24 Hrorosoe 3aHsAiTHe IO TeMe «YpaBHEHUS] U
YpaBHeHHs U HepaBeHcTBa | HEPABEHCTBA) OO01re MEeTOTbI pelieHUsT YpaBHEHUH. o)
[IpakTuueckoe 3aHsiTHE
IIpomexyTounas arrecranus (JK3aMeH)
Bcero: | 217
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3. YcaoBus peajm3aniy NporpaMmal 001meo0pa3oBaTeJbHOH JUCHUAIIIMHBI

3.1. Ins peaju3anuy MporpaMMbl JUCHUAILUINHBI JOJKHBI ObITh TPEIyCMOTPEHBI
cjenyonue crennajbHble MOMelleH s :

Peanumzamuss mporpaMMbl JUCHUIUIMHBI TpeOyeT Hamudus Y4eOHOTO KaOWHeTa
MaTEeMaTHKH.

O6opynoBanne yueOHOTO KaOMHETA:

- MOCA/IOYHBIE MECTA 0 KOJUYECTBY O0yUYaIONTUXCS;

- pabouee MeCTo MPEero1aBaTes;

- KOMIUICKT y4eOHO-HATJISAAHBIX TOCOOUH;

- KOMIUICKT 3JIEKTPOHHBIX BUICOMATEPUAIIOB;

- 3QJIaHUSA 111 KOHTPOJIBHBIX padoT;

- MpoeCCHOHATBHO OPUCHTHPOBAHHBIC 33 [aHHS;

- MaTepHalIbl SK3aMeHa.

TexHudeckue cpeacTBa 0OyUCHHUS:

- IEPCOHAJILHBINA KOMITBIOTEP C JIMIIEH3UOHHBIM IPOTPAMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C SKPAHOM.

3.2. MuopmanuoHHoe odecrniedeHue 00ydeHust
OCHOBHbIE HCTOYHHUKH:

1. boromonos, H. B. Maremaruka : yueOHUK U1 CpeAHETO MPO(HeCcCHOHAIBHOTO
obpazoBanus / H. B. boromonos, I1. . Camoiinenko. — 5-e u3a., nepepal. u gom. —
MockBa : M3pmarensctBo  IOpaiit, 2023.— 401 c.— (IlpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-07878-7. — Tekct : DOIEKTPOHHBIA //
O6pazoBatenbHas maatdopma FOpait [caitT]. — URL: https://urait.ru/bcode/511565

2. boromosnos, H. B. Ilpaktuueckue 3aHatusi o maremMatuke B 2 4. Yacts 1 :

yaeOHOe  mocobme  mms  cpemHero  mpodeccroHambHOrO  0OpasoBaHMS /
H. B. boromonoB. — 11-e u3n., mepepab. u mon. — Mocksa : M3natensctBo FOpaiit,
2023. — 326 c. — (Ilpodeccuonansruoe obpazoBanue). — ISBN 978-5-534-08799-4.
— Texkcr : anextpoHHwli // OOpazoBarenbHas mmiargopma IOpaiit [caiiT]. —
URL: https://urait.ru/bcode/512668

3. boromosnos, H. B. Ilpaktuueckue 3ansitus mo mMaremMatuke B 2 4. Yactp 2 :
ygeOHOe  mocobue i1 cpeaHero  mpodeccHoHalbHOrO — 00pa3oBaHMs /

H. B. boromonos. — 11-e u3n., nepepab. u mon. — Mocksa : M3natensctBo HOpaiit,
2023. — 251 c. — (Ilpodeccuonansuoe obpazosanue). — ISBN 978-5-534-08803-8.
— Texer : oamektponuwii // OOpazoBarenbHas mmiatdgopma FOpalt [caiit]. —
URL.: https://urait.ru/bcode/512669

4. boromonoB, H.B. I'eomerpusi: yueOHOe TmOcOOME ST  CPEIHETO
npodeccuonanbHoro oo6pazoBanusi/ H. B. boromonoB. — Mockga : M3narenbcTBoO
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4. KoHTpOJIb 1 OlleHKA Pe3yJbTATOB 0CBOCHUS 00111e00pa30oBaTeIbHOI
AUCIHUNIMHBI

KoHTpoJibM oOLeHKa pe3ylbTaTOB OCBOEHHUS OO0IIe00pa3oBaTEIbHON JAUCIIUTLIIMHBI
pacKpbIBalOTCA  uepe3
dbopmupoBaHre OOMMX W MPO(PECCHOHATBLHBIX KOMMIETSHITUI 10 pa3iesiaM U TeMaM

coJiepKaHus y4eOHOTO MaTepuania.

AUCHUIIIIMHAPHBIC PE3YyJIbTATHI, HalpaBJICHHLIC Ha

Oo0masi/mpogeccuoHanbHASA

Pa3zgen/Tema

THI oLleHOYHBIX

6.7 Il-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,

KOMIIEeTEHI[HS MepPONPUSITHSI

OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 TI-o/c', 1.4, 1.5, | Tectupopanue
peleHus 3axad 1.6 VYerHbIM onpoc
npodeccuoHaIbHON P 2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c, | MaremaTnueckuii
JIeSITEILHOCTU 2.6 JUKTaHT
MPUMEHUTEITBLHO P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBuayanbHas
K pa3JIMYHbIM KOHTEKCTaM P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7 | camocTosITeIbHAS

II-o/c, 4.8,4.9,4.10,4.11 pabota

P 5, Temnr 5.1,5.2 [IpencraBnenue

P 6, Temr1 6.1, 6.2,6.3,6.4,6.5, 6.6, pe3yJIbTaToOB

NPaKTUYECKUX paboT
3anmTa TBOPYECKUX

7.7 I1-0/¢,7.8,7.9, 7.10 I1-o/c, pabot

7.11,7.12,7.13,7.14,7.15,7.16,7.17 3amura

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

P9, Temr1 9.1,9.2,9.3,949.5 MPOEKTOB

P 10, Temsr 10.1, 10.2, 10.3, 10.4 KonTponsHas padora

P11, Temsr 11.1,11.2, 11.3 IT-0/c, Brimonaenue

11.4,11.5,11.6 IT-o/c, 11.7 9K3aMEHAIlMOHHBIX

P12, Temsr 12.1, 12.2,12.3, 12.4 3aIaHui

P 13, Temnr 13.1, 13.2, 13.3, 134,

13.5 IT-o/c, 13.6

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

14.5 IT-o/c, 14.6
OK 02. Ucnonn3oBath P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanmue
COBpPEMEHHBIE CPEICTBA 1.6 YcTHBIN onpoc
TOMCKa, aHaJIN3a U P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 T1-o/c, | MaTeMaTn4ecKuii
HMHTEpIpEeTaAuU 2.6 JUKTAHT
uHpOpMaIUH, U P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4 NunuBunyansHas
nH()OpPMAITMOHHBIC P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7 | camocTosATeIIbHAS
TEXHOJIOTHH IS II-o/c, 4.8, 4.9, 4.10, 4.11 pabora
BBIINOJIHEHUS 3a1a4 P5, Temer 5.1,5.2 [IpencraBnenue
npohecCHoHATBLHOM P 6, Temrr 6.1, 6.2,6.3,6.4, 6.5, 6.6, pe3yabTaToOB
eATEIIbHOCTH 6.7 I1-o/c, 6.8, 6.9, 6.10 Il-o/c, 6.11 MPaKTUYECKUX padoT

P7, Temn1 7.1,72,7.3,74,7.5,7.6, 3ammra TBOPYECKUX

7.7 I1-0/¢,7.8,7.9, 7.10 I1-o/c, pabot

7.11,7.12,7.13,7.14,7.15,7.16, 7.17 3amura

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHJIUBUYyJIbHBIX

P9, Temr1 9.1,9.2,9.3,9.4,9.5 MIPOEKTOB

YpogeccuoHanbHoe-opueHMuposaHHoe codepraHue
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P 10, Temsr 10.1, 10.2, 10.3, 10.4

KoHnTtposbHas padota

P11, Temsr 11.1,11.2, 11.3 IT-o/c, Brimonnenue

11.4,11.5,11.6 I1-o/c, 11.7 9K3aMEHAIIMOHHBIX

P12, Temn 12.1,12.2, 12.3,12.4 3aJaHui

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

13.5 I1-o/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6
OK 03. IltanupoBath u P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
peanu3oBbIBaTh coOcTBeHHOE | 1.6 VYerHbII onpoc
npodeCcCHOHAIBHOE 1 P 2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 I1I-o/c, | MaremaTnueckuii
JIMYHOCTHOE Pa3BUTHE, 2.6 JUKTaHT
MPEANTPUHUMATETBCKYIO P 3, Temst 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBuayanbHas
JIeSITEILHOCTD B P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7 | camocTosITeIbHAS
npodeccuoHabHOU chepe, IT-o/c, 4.8,4.9,4.10, 4.11 pabota
UCIIOJIB30BATh 3HAHUSA 110 PS5, Temsr 5.1, 5.2 IIpencraBienue
(HMHAHCOBOW TPaMOTHOCTH B P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pe3yJIbTaToOB

PA3JINYHBIX JKU3HCHHBIX
CUTyalusx

6.7 Il-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,

NPaKTUYECKUX paboT
3anmTa TBOPYECKUX

7.7 I1-0/¢,7.8,7.9, 7.10 I1-o/c, pabot

7.11,7.12,7.13,7.14, 7.15,7.16, 7.17 3ammra

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

P9, Temr1 9.1,9.2,9.3,949.5 MPOEKTOB

P 10, Temsr 10.1, 10.2, 10.3, 10.4 KonTponsHas padora

P11, Temsr 11.1,11.2, 11.3 IT-0/c, Brimonaenue

11.4,11.5,11.6 IT-o/c, 11.7 9K3aMEHAIlMOHHBIX

P12, Temnr 12.1,12.2, 12.3,12.4 3aJaHUI

P 13, Temnr 13.1, 13.2, 13.3, 13.4,

13.5 I1-o/c, 13.6

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

14.5 I1-o/c, 14.6
OK 04. DddexTuBHO P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanwue
B3aMMOJICCTBOBATEL U 1.6 YcTHBIN onpoc
paboTaTh B KOJIJICKTUBE U P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 T1-o/c, | MaTeMaTn4ecKuii
KOMaH/IE 2.6 IUKTAHT

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 NunuBunyansHas

P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7 | camocTosATeIIbHAS

IT-o/c, 4.8,4.9, 4.10,4.11 pabora

P5, Temer 5.1,5.2 [IpencraBnenue

P 6, Temrl 6.1, 6.2, 6.3,6.4, 6.5, 6.6, pe3yabTaToOB

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temn17.1,72,7.3,74,7.5,7.6,
7.7 I1-0/¢,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, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems1 9.1,9.2,9.3,9.49.5

P 10, Tems 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, Temnr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-o/c, 13.6

MPaKTUYECKUX padoT
3amuTa TBOPUYECKUX
pabot

3amura
VHAUBUAYaJIbHBIX
MIPOEKTOB
KoHnTtposbHas padota
Brimonnenue
9K3aMEHAIIMOHHBIX
3aJjaHUN
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P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

OK 05. OcyiiecTBisiTh
YCTHYIO U IIUCBMEHHYIO
KOMMYHHKAIUIO Ha
TOCYJapCTBEHHOM SI3bIKE
Poccuiickoit denepanyu ¢
y4eTOM 0COOEHHOCTEH
COLIMAJILHOTO U KYJIBTYPHOTO
KOHTEKCTa

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c,
2.6

P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4

P4, Teme14.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8,4.9,4.10, 4.11

P5, Temrr 5.1, 5.2

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c,

TectupoBanue
VYerHbII onpoc
MartemMaTudecKui
JHUKTAHT
NunuBuayanbHas
CaMOCTOSATEIbHAS
pabota
[IpencraBnenue
pe3yJIbTaToOB
NPaKTUYECKUX paboT
3anmTa TBOPUYECKUX

2.6 pabot

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 3ammuTa

P4, Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 | nHAUBUIYATbHbBIX

II-o/c, 4.8,4.9,4.10,4.11 MIPOCKTOB

PS5, Temnt 5.1, 5.2 KonTponsHas padora

P 6, Temr1 6.1, 6.2,6.3,6.4,6.5, 6.6, Bremosnaenne

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 JK3aMEHAIlMOHHBIX

P7, 6Temsr 7.1,7.2,7.3,7.4,7.5,7.6, 3aIaHui

7.7 I1-0/¢,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, Temsl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3,10.4

P11, Temsr 11.1,11.2, 11.3 IT-o/c,

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

P12, Temsr 12.1, 12.2,12.3, 12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4,

13.5 IT-o/c, 13.6

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

14.5 IT-o/c, 14.6P 9, Temn1 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-o/c,

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

P12, Temsr 12.1,12.2,12.3

P 13, Temnr 13.1, 13.2, 13.3, 13.4,

13.5 IT-o/c, 13.6

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

14.5 IT-o/c, 14.6
OK 06. ITposaBnsaTh P 1, Tema 1.1, 1.2, 1.3 TT-o/c, 1.4, 1.5, | TectupoBanue
I'PaXKIaHCKO- 1.6 VYerHbIM onpoc
MaTPUOTUYECKYIO MTO3UIIHIO, P 6, Temr1 6.1, 6.2,6.3,6.4, 6.5, 6.6, MartemMaTudecKui
JEMOHCTPHPOBATH 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 IAKTAHT
0CO3HAaHHOE MOBEJIEHNE Ha P7, Teme17.1,72,73,74,7.5,7.6, NunuBuayanbHas
OCHOBE TPaTUIIMOHHBIX 7.7 I1-0/¢,7.8,7.9, 7.10 I1-o/c, CaMOCTOATEIbHAS
00I11eYEeIOBEYSCKUX 7.11,7.12,7.13,7.14,7.15,7.16, 7.17 pabota
LICHHOCTEH, B TOM YHCIIC C P &, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 [IpencraBnenue
Y4€TOM TapMOHU3AIUU P 14, Temsur 14.1, 14.2, 14.3, 14 .4, pe3yJIbTaToOB

MCXHAIIMOHAJIbHBIX 1

14.5 I1-o/c, 14.6

NPaKTUYECKUX paboT




MEXPEIUTHO3HBIX 3ammTa TBOPYECKUX
OTHONICHUI, TPUMEHSTh pabot
CTaH1apThI 3amura
AHTUKOPPYIMIHOHHOTO WHIMBUTYaJIbHBIX
MTOBEICHUS MIPOCKTOB
KonTtponsHas pabota
Brimonanenue
9K3aMEHAIMOHHBIX
3aJaHui
OK 07. CopeticTBOBaTh P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanwue
COXPAHEHHUIO OKPYKAIOLIEH 1.6 YcTHBIN onpoc
cpensl, pecypcocoepexenuto, | P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c, | MaremaTudeckwii
MPUMEHATH 3HAHUS 00 2.6 IUKTAHT
W3MEHEHHMH KJIUMaTa, P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4 NuauBunyanpHas
MPUHITUIIBEI OEPEHKITMBOTO P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7 | camocTosATeIIbHAS
npou3BoJCTBa, d3¢dextuBHo | [1-o/c, 4.8, 4.9, 4.10, 4.11 pabota
JIIENUCTBOBATEL B P5, Temer 5.1,5.2 [IpencraBnenue
YpE3BbIYAIHBIX CUTYALUSIX P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pe3yabTaToOB

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7, Temn17.1,72,7.3,74,7.5,7.6,

MPaKTUYECKUX padoT
3amuTa TBOPUYECKUX

7.7 I1-0/¢,7.8,7.9, 7.10 I1-o/c, pabot
7.11,7.12,7.13,7.14,7.15,7.16,7.17 3amura
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 VHJIUBUYyJIbHBIX
P9, Temr1 9.1,9.2,9.3,9.4,9.5 MIPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3,10.4 KoHnTtposbHas padota
P11, Temsr 11.1,11.2, 11.3 IT-o/c, Brimonnenue
11.4,11.5,11.6 I1-o/c, 11.7 9K3aMEHAIIMOHHBIX
P12, Tems 12.1,12.2, 12.3,12.4 3aJaHui
P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6
[1IK 3.1 Odopmars TectupoBanue
TEXHUYECKYIO U VYerHbIM onpoc
TEXHOJOTHYECKYIO MaremaTnueckuit
JIOKYMEHTALHUIO. JUAKTAHT
3amura
WHIMBUTYyaIbHBIX
MIPOCKTOB
CamMocTosTebHas
pabora,
[IpencraBnenue
pe3yabTaToOB

NPaKTUYECKUX paboT
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