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2. OBIIASI  XAPAKTEPUCTHUKA PABOYEH IIPOT'PAMMBI

OBIIEOBEPA3OBATEJABHOM JAUCHUIIJIMHBI OVYIL.07
MATEMATHKA
1.1. MecTo AMCUMIUIMHBI B CTPYKType OCHOBHOH 00pa3oBaTelbHOM
NPOrpamMMbl:

O6meo0Opa3oBatebHas JUCIUIIIIMHA OVII.07 MartemaTtuka SIBJISICTCS
o0s3aTeIbHOM  4YacThi0  OOIIe0Opa3oBaTEILHOTO  IHMKJIAa  00pa3oBaTeIbHOU
nporpammsbl B cootBeTcTBUH ¢ PI'OC no cnenunansHocT 38.02.03 OnepanuonHas
NIESITEIbHOCTD B JIOTUCTHUKE.

2.1. Ilesu u niIaHMpyeMble pe3yJabTAThl 0CBOECHHUS IMCUMILINHBI:
1.2.1. lean aucuUNIMHBI

Conepxanue mnporpaMmbl  o0mieoopazoBarenbHor aucuuiuinael OYILL07
MaremaTrka HarpaBIeHO Ha JOCTIKEHUE CIICAYIONINX TICIICH:

* oOecrieueHue C(HOPMUPOBAHHOCTH TMPEJACTABICHUN O COLMAIBHBIX,
KyJIbTYPHBIX U HCTOPUUYECKHX (DAKTOpaX CTAHOBIICHUS MaTEMAaTHUKH;

* oOecnieueHre CHOPMUPOBAHHOCTU JIOTMUECKOTO, aJTOPUTMHUYECKOTO U
MaTEMaTHYECKOTO MBIIIIICHHUS;

* obOecneyeHne cGHOPMHUPOBAHHOCTH YMEHHUM TPUMEHSATH TOJyYEHHBIC
3HAHMS MPU PEIICHUH PA3JIMYHBIX 33]1ay;

* obecrnieyeHre CPOPMUPOBAHHOCTH MPEJACTABICHUN O MaTeMaTHKE Kak
4acTH  OOIIEYETIOBEUECKOW  KyJIbTYpPhl, YHHUBEPCAIbHOM  SI3bIKE  HAYyKH,
MO3BOJISIONIEM OMUCHIBATh U U3y4aTh PEaibHbIC MTPOIIECCHI U SIBJICHUS.

1.2.2. Ilnanupyemble pe3yJabTAaThl 0CBOEHHUS 0011e00pa3oBaTeILHOM
aucuIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Oco0oe 3HaueHne AUCIUIUIMHA UMEET pu popMupoBaHuu U pa3Butuu OK
u [1K.



Kon v HaumeHnoBaHue
(popmMupyembIX KOMIIETEHIUI

Ilnannpyemble pe3yJbTAThI OCBOCHHUS M CIHIIIHHBI

O0mne

JlucuurimHapHsbie

OK.01.Bsibupatn CIIOCOOBI
pelieHus 3aga4y
npodeccuoHaIbHON

ACATCIIBHOCTH IIPHUMCHHUTEIBHO
K Ppa3jiIndYHbIM KOHTCKCTaM

B wactu TpynoBOTro BOCITUTaHHS:

- TOTOBHOCTh K TPYIY, OCO3HAHHE IIEHHOCTH MAacCTEepPCTBa,
TPYI0JIO0HE;

- TOTOBHOCTH K aKTHBHOW J€STENFHOCTH TEXHOJIOTHIECKOI
u COIMAaIbHON HANPaBJICHHOCTH, CIIOCOOHOCTH
WHUIIMUPOBATh,  IUIAHUPOBATH M CaMOCTOSTEIBHO
BEITIONHSTH TAKYIO IEATEIBHOCTD;

- HWHTEpEeC K pasTudaeM cdepaMm TpodhecCHOHATBHON
JESTSILHOCTH.

OBnanenue YHUBEPCATHHBIMHU
MMO3HABATENFHBIMA JICUCTBUSMHU:

a) 0a30BBIC JIOTUYCCKUE JICHCTBUS:

- CaMOCTOSTENILHO (POPMYJIMPOBAaTh U aKTyaJIM3HUPOBATh
po0JieMy, pacCMaTpHUBAaTh €€ BCECTOPOHHE;

- yCTaHaBJIWMBATh CYIIECTBEHHBI NMPHU3HAK WM OCHOBAHWS
JUTS. CPaBHEHHMS, Kiaccu(UKaUU 1 0000IIeHUS;

- OIIpeneNATh IEeNN NeATeNFHOCTH, 3a]aBaTh HapaMeTphl U
KPUTEPUHN MX AOCTIKEHUS;

- BBISIBJIATh 3aKOHOMEPHOCTH MU
paccMaTpuBaeMbIX SBIICHUSIX;

- BHOCHTh KOPPEKTHBBI B JI€ATEIBHOCTh, OIICHUBATH
COOTBETCTBHE PE3YJIbTaTOB ILEJSIM, OILICHUBATh PHUCKHU
MOCJIEICTBUHN IEATCILHOCTH;
- pa3BHBaTh KpEaTUBHOE
YKU3HEHHBIX MIPOOIIEM

0) 0a30BbIE HCCIICIOBATEIILCKUE ACHCTBUA:

- BIAJETh HAaBBIKAMH y4eOHO-HCCIEAOBAaTENbCKOH U
MMPOEKTHOW  JEATEIbHOCTH, HaBBIKAMUA  pa3pemieHUs
po0em;

- BBIABIIATH  NPHYMHHO-CIICCTBEHHBIE  CBSI3M U
aKTyallu3upoBaTh  3ajJady, BBIJBUTATH THIIOTE3Y e¢
pEIICHHUs, HAaXOJAUTh apPTyMEHTBI JIJIsl I0Ka3aTebCTBA CBOMX
YTBEPXKACHUH, 3a1aBaTh apaMeTPbl U KPUTEPUH PEILICHUS;
- QHAM3UPOBATH TIOJYYCHHBIE B XOJ€ PEIICHUs 3a/Jauu
pe3yNbTaThl, KPUTUYECKH OIIEHWBATh HMX JIOCTOBEPHOCTH,

yaeOHBIMU

IIPOTHUBOPCHUA B

MBIIUJICHUE TIpU PCHICHUUN

- BJIaJIETh METOJIAaMU JI0KAa3aTeJIbCTB, aAJTOPUTMAMHU PEIICHUS
3a1a4; ymMeHue (GopMyJIUpOBATH OIpPEAETCHHsS, aKCUOMBI U
TEOpPEMbl, TMPUMEHSTh WX, MPOBOJUTH JIOKA3aTEJIbHBIC
paccyXJIeHUs B XOJIe pelIeHHUs 3a/1a4;

- YMETh ONEepPUPOBATh MOHATHAMHU: CTEIIEHb YHCIa, JIorapudm
Ylclia; YMEHHUE BBINOJHATh BBIYUCICHHWE 3HAUYCHUU W
npeoOpa30BaHus BBIPAKEHHI CO CTETIEHSMH | JOrapruQmamu,
npeoOpa3oBaHus JPOOHO PALIMOHAIBHBIX BRIPAKEHUM;

- YMeTb  ONEpHUpPOBaTh  IOHATHUAMM:  PALMOHAJIBHBIE,
UppaLMOHAJIBHEIE, [I0Ka3aTeIbHBIC, CTEIICHHEIE,
JorapupMHUUECKUE, TPUTOHOMETPUYECKHE YypPaBHEHUS U

HEpPaBEHCTBA, X CUCTEMBI;
- YMETb ONEpUPOBATh MOHATUSAMH: (PYHKLMS, HENpPEpbIBHAS
GbyHKLUsA, OPOU3BOAHAs, IepBOOOpa3Hasi, ONpeAEICHHBIN
MHTErpall; yMEHHWE HAXOJWUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX
(GyHKUUH, UCHONB3Ys CIIPAaBOYHbIE MaTE€pHalbl; MCCIEI0BATh
B MpoCTeHIMX chaydasx (YHKOIMM HAa MOHOTOHHOCTD,
HaXO/JUTh HaWOOJbIINE W HaUMEHbIINE 3HAuYeHUs (yHKIM;
CTPOUTH IpapUKN MHOTOUYJICHOB C UCIIOJIb30BAHUEM arrapaTa
MaTEMaTHUYECKOTO AaHalu3a; NPUMEHATH IPOU3BOAHYIO IIPH
pelieHnn 3ajad  Ha  JIBWJKEHWE; pelarb MpPaKTUKO-
OpPUEHTHPOBAaHHBIE 3a/la4d Ha HaumOOJIbLINE U HAWMEHbILINE
3HAYEHUS], HA HAXO0X/IEHUE IIyTH, CKOPOCTH U YCKOPEHMUS;

- YMETh ONEpPHUPOBATH MOHATHSAMU: palMoOHalbHas (QyHKIUS,
ITOKa3aTenbHas byHKIHS, CTEIEHHAs ¢byHKIHS,
norapupmuueckas GyHKIUs, TPUTOHOMETpUYecKre GyHKIINH,
oOpaTHble (QYHKIINH;

- yMeHHe CTpOUTh TpadUKH H3YyYEHHBIX (QYHKIUH,
UCIIONIb30BaTh TIpadUKH TMpPU HU3YYEHHUU MPOLECCOB H
3aBUCUMOCTEH, MpH pelIeHUH 3aJad M3 JAPYIHX Yy4eOHBIX
NpeIMeTOB M 3aJady M3 peaJbHOW IKU3HU; BbIpa)xarb
(dbopMynaMu 3aBUCUMOCTH MEX]ly BETHUUHAMU;




MMPOTHO3UPOBATh U3MCHEHHUE B HOBBIX YCJIOBUSX;
- yYMeTh TMEpPeHOCHUTh 3HAHWS B IIO3HABATCIBHYIO W
MPAKTHUYECKYIO 00JIACTH KU3HEACSITSILHOCTH;

- YMETh WHTETPUPOBATH 3HAHUS W3 Pa3HBIX MPEIMETHBIX
o0Jacrei;

- BBIABUTATh HOBBIC HJEH, IpeajaraTh OPUTHHAIbHBIC
MOAXOJIbI ¥ PEIICHUS, U CIIOCOOHOCTh MX HCIIOJIb30BaHUS B
MMO3HABATEIILHOM U COIUAILHOM MTPAKTHKE.

- YyMEThb pelIaTh TEKCTOBBIE 3a/ladll Pa3HbIX TUIOB (B TOM
qrclie Ha MPOICHTHI, TOJIM W YacTH, Ha JBIDKEHUE, padorTy,
CTOMMOCTh TOBApOB W YCIYI, HAJOTH, 33aJaud M3 00JacTH
yOpaBlIeHUS JUYHBIMA W CeMEHHBIMH  (puHAHCAMU);
COCTaBIISITh BBIPAXKEHUS, YpaBHEHHS, HEPAaBEHCTBA U HX
CUCTEMBI 110 YCIOBHIO 33Jla4M, MCCIEN0BaTh, a IMOJyYEHHOE
pelleHre U OLEHUBATh MPaBIONOJ00HOCTb PE3YIbTATOB;

- YMETh ONEPHUPOBATh MOHIATUSIMH: CpefHee apudmeTnyeckoe,
MeAuaHa, HauOoJblllee W HAaUMEHbIIee 3HAYCHUS, pa3Max,
JUCIEpCUsl CTaHJApTHOE OTKJIOHEHHME YHCIOBOrO Habopa;
YMEHHE  W3BJIE€KaTb, HWHTEPIPETHUPOBATH  HHQPOPMAIIHIO,
MPEJICTABICHHYI0 B Ta0NWIIAX, Ha auarpamMmmax, rpadukax,
OTpaXKAIOIIYI0 CBOWCTBA pEalbHBIX IPOIECCOB M SBICHUIA;
NPEICTaBIATh HMHPOPMANMIO C TMOMOIIBI0  TAaOMUIl U
JuarpamMM; HCCIeOoBaTh CTAaTUCTHYECKHUE MJAaHHBIE, B TOM
quciie ¢  TNPUMCHEHHWEM rpaHuuecKkux  METOJO0B W
AIIEKTPOHHBIX CPECTB;

- YMETh ONEPHUPOBATH TMOHATUSIMH: CIYYallHBIM OMNBIT H
cly4ailHOe COOBITHE, BEPOSITHOCTH CIYyYalHOTO COOBITHS;
YMEHUE BBIYUCIATH BEPOSITHOCTH C  HUCIHOJIb30BAaHUEM
rpa@uYecKux METOJOB; MPUMEHSATH (POPMYIIBI CIOKEHHS U
YMHOXEHHUSI BEPOATHOCTEH, KOMOMHATOpHBIE (AaKThl U
dbopMynBl TpU pEUIEHWH 3aj]ad; OILIEHUBATh BEPOSITHOCTU
peabHbIX  COOBITHI;  3HAKOMCTBO  CO  CIY4YailHBIMU
BEIMYMHAMU; YMEHHE TMPUBOJIUTH TPUMEPHI TPOSIBICHUS
3aKkOHa OONBIINX YHCET B MPHUPOJIHBIX H OOIIECTBEHHBIX
SIBJICHUSIX

- YMETb ONEpUPOBATh NOHATUSAMU: TOUKA, IPsIMasi, IJIOCKOCTb,
MPOCTPAHCTBO,  JBYIPAHHBIA  YTrOJ,  CKPEIIMBAIOIINECS
MpsIMbIE, MAPaUIEIbHOCTh U NEPHEHANKYISIPHOCTh MPSIMBIX U
MJIOCKOCTEH, yroJl MEXAY MPSIMBIMH, YTOJI MEXIY MPSIMOUA U
IJIOCKOCTBIO, YIOJl MEXJY IIJIOCKOCTSIMH, PAcCTOSTHUE OT
TOYKA JIO IUIOCKOCTH, PAaCCTOSHUE MEXIY MPSIMBIMU,
pPAcCTOSIHUE MEXY MJIOCKOCTSIMU; YMEHHE UCIOJIb30BATh MPHU
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pellIeHnH 3a/1a4 U3y4eHHbIe (PaKThl U TEOPEMbI IAHUMETPUH;
YMEHME OLICHUBATh pa3Mepbl 00BEKTOB OKPY:KAIOIIEr0 MUPA;

- YMETh OIEpUPOBATh IMOHSATHUSAMHU: MHOIOTPAaHHUK, CEUYECHHE
MHOTOTpaHHHKa, KyO, Mapajiesienunes, Ipu3Ma, MUpamMuja,
durypa U MOBEpPXHOCTb BpAIlICHUS, LUWIMHIP, KOHYC, LIap,
cdepa, cedeHus (GUTYpbl BpAIEHUSs, ITIOCKOCTh, KACAIOIIAsICS
chepbl, UWIMHApPA, KOHYyCa, IUIOHIA[lb  MOBEPXHOCTH
NUpPaMUIbl, MPHU3MBI, KOHYCa, UWIMHJpA, IUIOM@Anb chepsl,
00BeM KyOa, IpSIMOYTOJIbHOTO Mapaiiesienunea, MupaMubl,
NpU3MbI, LWIMHIpPA, KOHYyca, INapa; yMEHHE H300pakaTh
MHOTOTPAaHHUKHA M TMOBEPXHOCTU BPAILLEHHUS, UX CEUEHHUS OT
PYKH, C TIOMOLIBIO  YEpPTEKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX CPEACTB; YMEHHUE paclOo3HaBaTh CUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHME  paclo3HaBaTh IIPaBUJIbHBIE
MHOT'OTPaHHUKY;

- yMETb  ONEpUPOBaTh  IMOHATUSAMU:  JIBUKEHUE B
MPOCTPAHCTBE, MOJOOHBIE (GUTYpPHI B  IMPOCTPAHCTBE;
WCIIONIB30BaTh OTHOLIEHWE IUIOLIAJEW IOBEPXHOCTEH U
00BeMOB MOJOOHBIX GUTYp MPH PELICHUHU 3a]1aY;

- YMETb BBIUUCIIATh T€OMETPUUECKUE BETMUMHBI (AJIMHA, YTod,
wiomaab, oO0bEM, IJIOLAAb IOBEPXHOCTH), HCIONb3YS
U3y4eHHbIE (POPMYJIBI U METOBI;

- YMETh ONEpUPOBATh MOHITUSIMU: MPSIMOYrOJbHAs CHUCTEMA
KOOpJMHAT, KOOPIMHATBl TOYKH, BEKTOpP, KOOPAMHATHI
BEKTOpA, CKAJIPHOE IPOU3BEIACHUE, YTOJI MEKIY BEKTOpPaMH,
CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YUCIIO; HAXOAUTh
C TOMOIIBIO H3YYEHHBIX (OPMYNl KOOPAMHATHI CEPEIUHBI
OTpe3Ka, pacCTOSHUE MEXy IBYMS TOUKAMU;

- yMeThb BBIOMpATh MOAXOMAAIIUN H3Y4YEHHBIM METON IJIf
pelIeHus 3a/laud, pacro3HaBaTh MaTeMaThdeckue (akThl U
MaTeMaTHYeCcKhe MOJEIN B MPUPOJHBIX M OOIIECTBEHHBIX
ABJICHUSIX, B HUCKYCCTBE; YMEHHE IPUBOAUTH IPUMEPHI
MAaT€MaTHYeCKUX  OTKPBITUM  POCCUHWCKOM M MHPOBOM
MaTEMaTHYECKON HAYKH.




- YMEThb OIIEpUpOBaTh NOHATUSMHU: OIpPEACIICHHE, aKCUoMa,
TEOpeMa, CIIEJICTBUE, CBOWCTBO, INPHU3HAK, 0KAa3aTEJIbCTBO,
paBHOCUJIBHBIE  (OPMYIUPOBKH; yMeHUE (HOpPMYIHpPOBAThH
o0paTHOE ¥ MPOTHBOIOJIOXKHOE YTBEp)KIEHHE, MPUBOIUTH
IpUMEpbl U KOHTPIPUMEPBL,  HCIOIb30BaThb  METOJ
MaTeMaTUYeCKON WHAYKLIMU; IPOBOJIUTH JOKa3aTeJIbHbIE
pacCyXJI€HHsI IIPU PELICHUH 33a7a4, OLEHUBATh JIOTUYECKYIO
IIPAaBUIILHOCTD PACCYXKICHUM;

- YMETh ONEPUPOBATH MOHATUSIMHU: MHOXECTBO,
MOJIMHOXKECTBO, OIEpalli HaJl MHOXXECTBaMHU; YMEHHE
HCIIOJIb30BaTh TEOPETUKO- MHOXECTBEHHBIM amnmapar s
ONMCAHUS PpEANbHbIX IPOLIECCOB U SBJICHUN IpPHU PELICHUU
3aJa4, B TOM YHUCJIE U3 JPYTUX y4eOHBIX MIPEIMETOB;

- YMeTh OIEPHPOBATH MOHATHUAMHU: Tpad, CBA3HBIN Tpad,
JIepeBo, LMKJI, Tpad Ha IUIOCKOCTH; YMEHHE 3a/aBaTh U
ONMHUCHIBATh Tpadbl Pa3IUYHBIMH CHOCOOAMH; HCIIOIB30BATh
rpadbl pu peluieHu: 3a/1a4;

- yMeTb CBOOOJHO OIEpPUPOBaTh IOHATUSMHU: COUETAHUE,
MEepPEeCTaHOBKA, YHUCIO COYETAHUM, YHCIO MEPECTaHOBOK;
ouHom HploTOHA; yMeHHME NpPUMEHATh KOMOWHATOPHBIE
(bakThl U pacCyXJIeHUs I PelleHus 3a1a4;

-YMETh ONEPUPOBATh MOHATHAMH: HAaTypaJbHOE YUCIIO, LIEJI0E
YHCI0, OCTaTOK [0 MOJYJI0, PpaldOHAIBHOE YHUCIIO,
UPPALMOHAIILHOE YHUCIIO, MHOXECTBA HATypajlbHBIX, LIEIBIX,
paloHaIbHbIX, JENCTBUTENBHBIX YHUCEJT; yMEHHE
UCIOJIb30BaTh MPHU3HAKK JIETUMOCTH, HAaMMEHBIINN OOLIMii
JIenUTeNb U HauMeHblllee oo1iee kpaTHoe, anroput™ EBxinaa
IpU  pElIeHWH  3aJad; 3HAKOMCTBO C  pa3jIM4YHbIMHU
MO3UIIMOHHBIMHU CUCTEMaMH CUUCIICHHUS;

- yMeTh CBOOOJHO ONEpPUPOBATh MOHATHUSMHU: CTENEHb C
LeJIBIM TT0Ka3aTeseM, KOpeHb HaTypallbHOM CTENeHH, CTeNEeHb
C palMOHAJIBHBIM IIOKA3aTEJIEM, CTENEHb C JEHCTBUTEIbHBIM
(BEIIECTBEHHBIM) TIOKa3aTeneM, JorapudmM dYucia, CHHYC,
KOCHHYC Y TAHT€HC POM3BOJIBHOTO YHCIIA;




- yMETh OIIEepUPOBAThH HOHATUSIMHU: TOX/1ECTBO,
TOKIECTBEHHOE MpeoOpa3oBaHKe, YpaBHEHUE, HEPABEHCTBO,
cUCTeMa YpaBHEHHMM ¥  HEpaBEHCTB, PaBHOCHUJIBHOCTb
YpaBHEHM, HEPaBEHCTB M  CHUCTEM, pallMOHAJIbHBIE,
UppalnyoHaIbHbIE, [I0Ka3aTesbHbIE, CTEIICHHBbIE,
JorapupmMHUUECcKue, TPUTOHOMETPUUYECKHE ypaBHEHHS,
HEpaBEHCTBA M CHUCTEMbl; YMEHHE pellaTb YpaBHEHUS,
HEPaBEHCTBA U CHCTEMBI C MOMOINBIO PAa3IMYHBIX MPUEMOB;
pelaTbh ypaBHEHHs, HEPABEHCTBA U CUCTEMBI C NapaMeTpOM;
NPUMEHSATh ypPaBHEHUS, HEPABEHCTBA, HX CHCTEMBI JUIA
pelIeHrs] MaTeMaTUYeCKUX 3a7ady M 3a4ad M3 Pa3IMuHBIX
o0sacTell HayKu U peaJibHOM JKU3HH;

-yMeTb  CBOOOJHO  ONEpUpPOBAaTh MOHATUSAMH:  Trpaduk
¢bynkuuu, oOpatHas (YHKOHS, KOMIO3MIHMA —(QYHKIUH,
AuHeWHas (QyHKUMS, KBajgpaTHuHas (YHKUUS, CTeleHHas
GyHKIMS C TensIM  [O0Ka3aTesieM, TPUTOHOMETPUYECKHE
byHkuy, oOpaTHble  TPUTOHOMETpHYECKHe  (YHKIIHH,
nokaszareinbHass U Jorapugmuueckas (QYHKIUH, yMEHHE
CTpouTh Tpaduku (QyHKUUN, BBINOIHATH NpPeoOpa3OBaHU
rpaduKoB  (QYHKIUI; yMEHHME UCMONb30BaTh TpaUKH
GyHKIOUI 71 U3y4eHHUs NPOIIECCOB U 3aBUCUMOCTEH MpH
pelIeHUH 3ajjad M3 JPYruX Y4eOHBIX MpEeAMETOB U U3
peanbHON JKW3HHU; BBIpAXaTh (QOPMYJIaMH 3aBHCHMOCTH
MEX]y BEIMYMHAMU;

- yMeHHe CBOOOIHO OMNEPUPOBATH MOHSATHIMH: YETHOCTD
GyHKLIMH, TEePUOAMYHOCTh  (QYHKLUUH, OTPAaHUYEHHOCTb
(GYHKIIMM, MOHOTOHHOCTh (DYHKIHHU, DKCTPEMYM (PYHKIIHH,
HauOoJpIllee W HAUMEHblee 3HaueHHs (QYHKIUU Ha
MIPOMEKYTKE; YMEHHUE MMPOBOINTH MCCIeIOBaHNE (PYHKIINH;
YMEHHUE HCIIOJIb30BaTh CBOMCTBA W TpapuKu (GYHKUUH a7
peleHnsi ypaBHEHUI, HEPaBEHCTB W 3ajad C MapaMeTpamu,
n300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOXECTBA
pEelIeHN ypaBHEHUA, HEPABEHCTB M UX CUCTEM;

- yMETh CBOOOJIHO OIIEepPUPOBAThH MOHATUSMU:




HIOCJIEI0BATEIBHOCTD, apudmeTHIecKas nporpeccus,
reoOMeTpHUEecKasi TMporpeccus, OECKOHEeYHO yObIBaromIas
reoMeTpuyIecKast HPOTPECCHS; yMeHHe 3a7aBaTh
MOCJEIOBATEIBHOCTA, B TOM  4YHCIE€ C  IOMOIIBIO
PEKYPPEHTHBIX (HOPMYIT;

- YMETh ONEPHPOBATH MOHATUAMU: HEMPEPHIBHOCTH (DYHKITHH,
acuMNTOTHl  rpaduka  QyHKIMH, TepBasi U BTOpas
npou3BOgHAS (YHKIIUH, TEOMETPUYCCKHA H (PHU3NUECKHiA
CMBICT ~ IPOM3BOAHOW, NepBOOOpa3Hasi, ONpEAEICHHBIH
MHTETPaJ]: YMEHUE HAXOIUTh

acuMnToThl  Tpaduka (QyHKIMM; yMEHHE  BBIYUCIATH
NPOU3BOJIHBIE  CYMMBI,  TPOW3BEICHHs, YacTHOTO M
KOMITO3UIIMY (YHKIIMH, HAXOAUTh YpaBHEHUE KacaTeIbHOH K
rpaduKy yHKINU; YMEHHUE UCIIOIB30BATh MPOU3BOAHYIO LIS
UCCIENOBaHU (QYHKIMHA, I HAXOXKACHHS HAWITy4Ilero
pemieHuss B NPHUKIAAHBIX, B TOM YHCJIE COIMAJIBHO-
HKOHOMHUYECKUX M (HU3MYECKHX 3ajadax, Uil ONpe/IeICHHs
CKOpPOCTH M YCKOPEHHUsI; HAXOIUTh IJIOMIATN U 00BeMBI QUTYD
c TIOMOIIIBIO WHTETpaa; NIPUBO/IUTH IpUMEPHI
MaTeMaTH4eCKOTo MO/JICIUPOBAHUS C HOMOIIBIO
nudepeHIaIbHBIX YPaBHEHUIH,

- yMeTb OIEpPUPOBATH MOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
COTIPSDKEHHBIE KOMIUIEKCHBIE YHWCIIAa, MOIYJIb H apryMEHT
KOMILJIEKCHOTO 4Hciaa, (opMma 3alucu KOMIUIEKCHBIX YHCEN
(reomeTpuyeckasi, TPUTOHOMETPUYECKast U alnreOpanydeckas);
yMeTh  MpPOU3BOANUTH  apudmernueckue  ACUCTBUS  C
KOMILIEKCHBIMHU YHCIIaMH; MIPUBOINTH IPUMEPHI
UCTIOJIb30BaHUS KOMIUIEKCHBIX YHCEIT;

- yMeThb CBOOOJHO OIEPHUPOBATH MOHATHUSIMHU: CpeIHEe
apupmeTHyeckoe, MeAMaHa, HauOoyblee M HaMMEHbIIee
3HAYCHUs, pa3Max, JUCIIEPCHsl, CTAHIAPTHOE OTKIOHEHHE JIJIs
OMUCAHMWsI  YMCIOBBIX  JAHHBIX; YMEHHE  HCCIEI0BaTh
CTaTUCTHYECKUE JaHHBIE, B TOM YHCJIE C TPUMEHEHHUEM
rpaMuecKuX METOAOB M AJIEKTPOHHBIX CPEACTB; rpapuuecKu
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UCCIIeIOBaTh ~ COBMECTHblE  HAOJIOAEHUS C  [OMOIIBIO
JIMarpaMM pacCenBaHUs U JIMHEHMHOW pEerpeccuy;

- YMETb HaXOJUTh BEPOSTHOCTU COOBITHH C UCIIOJIb30BaHUEM
rpadMUecKuXx METOAOB; NPUMEHATh ISl pPEUIeHHs 3aaady
(bopMyIbl CIOKEHHsI U YMHOKEHHsSI BEpOSTHOCTEH (opMmyIa
MOJTHOM BepoATHOCTH, (opmyny bepHymin, koMOMHATOPHBIE
bakTel M (OpMyJIBI; OLIEHUBATb BEPOATHOCTH pPEaJbHbBIX
COOBITHH; yMEHHE ONEepUPOBATh MOHATHUAMH: ClIydaiiHas
BEJIMYMHA, PACIpPEIECIICHUE BEPOSATHOCTEH, MAaTeMAaTUYECKOE
O)KMJIAHWE, JUCIEPCUs M  CTAaHJAPTHOE  OTKIOHEHHUE
CllyuallHOW  BEJIMYMHBI, (QYHKUMU  paclpelesieHus |
IJIOTHOCTU PAaBHOMEPHOIO, IOKA3aTEeIbHOIO0 M HOPMAaJIbHOIO
pacnpezesieHui; yMEHUE UCII0Ib30BaTh CBOMCTBA U3YyUYEHHBIX
pacnpenelleHui I peuleHMs  3a1ad;  3HAKOMCTBO €
HOHATUSAMM: 3aKOH OOJIBIIMX YHCEN, METOAbl BBIOOPOUYHBIX
WCCJIE0BAHUM; YMEHUE INPUBOAUTH IPHUMEPHI IPOSBICHUS
3aKOHa OONBIIMX 4YHUCET B MPHUPOJHBIX M OOLIECTBEHHBIX
SBJICHUSIX;

- YMeTh CBOOOJHO ONEpPUPOBATH MOHATHSIMH: TOUKA, IpSIMasd,
IIJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKHH Yrol,
JIBYTPAHHBI yrOJI, TPEXTPaHHBIM Yroj, IEepeceKarouecs,
napajuleJIbHbIE u CKpeLIUBAIOIINEC IIpsIMBIE,
MapaJUIEIbHOCTh WM NEPHEHAUKYJSIPHOCTH  IPSIMBIX U
IIJIOCKOCTEM, YroJl MeXAY NPAMBIMH, YIOJI MEXAY NPSAMOU U
IUIOCKOCTBIO,  YTOJI ~ MEXKIy  IUIOCKOCTSIMHM;  YMCHHE
UCMOJb30BaTh MpPU pEIIeHUH 337ay H3yuyeHHblEe (DAKThl U
TEOpPEMBl IJJAHUMETPUHU; YMEHHUE OLIEHUBAaTh Pa3Mephl
O00BEKTOB B OKpYXKAalOIIeM MHpPE; YMEHHE OIepUpPOBaTh
MOHATUSMH: MHOTOTPAaHHHMK, CEYEHHWE MHOTOIPaHHHKA,
NPaBUJIbHBII MHOTOTPaHHUK, MpH3Ma, NMupaMmuia, Gurypa u
MOBEPXHOCTh BpallleHUs, UWIMHIpP, KOHyc, Mmap, cdepa,
pa3BepTKa IIOBEPXHOCTH, CEYECHMs KOHyca M LUIUHIPA,
napajuleJIbHbIE  OCHM  WJIM OCHOBAaHUIO, CEYEHHE 1Iapa,
TUIOCKOCTh, Kacaromascs cepsl, IUINHAPA, KOHYca; YMEHHE
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CTPOUTH CeueHue MHOI'OI'paHHHKA, n300pakaTh
MHOTOTPAaHHHUKH, (UTYpPBl M TOBEPXHOCTH BpAILEHUS, WX
CEUeHMs, B TOM YHCJE C MOMOILBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE TPUMEHSTh CBOHCTBa T'€OMETPUYECKUX (HUTYD,
CaMOCTOSITENIbHO (POPMYJIMPOBATh OINPENEICHUs H3Yy4aeMblIX
¢buryp, BBIABHraTh THIOTE3bl O CBOWCTBAX W TPU3HAKAX
reoMeTpHUeCcKUX (pUryp, 000CHOBBIBATH WIIM OIPOBEPIaTh UX;
YMEHHUE MPOBOJIUTH Kiaccu(UKauo (GUryp MO pasiuyHbIM
IPU3HAKAM, BBIIOJHATE HEOOXOAUMBIE JIONOJHUTEIbHbIC
MIOCTPOCHHS;

- yMeThb CBOOOJHO ONEpPUPOBATh MOHATHAMU: IUIOLIA/Ib
¢buryper, o0beM (GUTYpbI, BEIWYMHA YT, PACCTOSHHE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSHHUE MEXIy HPsSMBIMH,
paccTosiHue MEXY IIOCKOCTSIMH, TUIOMIAAL Cephl, III0NIaIh
MOBEPXHOCTU MUPAMU/IbI, IPU3MBI, KOHYCA, IUIUH]PA, 00BEM
Ky0a, MPSAMOYrojipHOTO NapajUieNienurena, MUPaMUIbI,
OpU3MbI, LWIMHIpA, KOHYyCa, IIapa; yMEHUE HaXxoJIUThb
OTHOIIEHHE 00BEMOB TIOAOOHBIX QUTYD;

- yMeTb CBOOOJHO OINEPUPOBATH TOHSATHIMH: JBUKCHUE,
napajjieNIbHbli MepeHoC, CUMMETpPHUs Ha IUIOCKOCTH U B
MPOCTPAHCTBE,  TOBOPOT,  MpeoOpa3oBaHWe  TOA00US,
nofo0Hble (UTYphl; YMEHHE pAaclo3HaBaTh paBHbIE MU
nmoAo0HbIE (QUTYPBI, B TOM YHCIE B TPHUPOJE, HCKYCCTBE,
apXUTEKType; YMEHHME UCIOJb30BaTh  IE€OMETPUYECKHE
OTHOIIIEHHSI, HAXOJUTh T€OMETPUYECKHE BEIMYUHBI (JIJIHHA,
yroj, IJIOMAAb, 00BEM) MpPHU pElICHUM 3a1ad W3 JIPYTUx
y4eOHBIX IPEMETOB U U3 PEATBHOM KU3HH,

- YMEeTh CBOOOJHO ONEpUPOBATh MOHATUSAMHU: MPIMOYTOJIbHAs
cUcTeMa  KOOpDAHWHAT, BEKTOp, KOOPAMHATHI  TOYKH,
KOOPJMHATBl BEKTOpPa, CyMMa BEKTOpPOB, IPOHM3BEICHUE
BEKTOpa Ha YHUCIO, pasjio)keHHWe BeKTopa 1o 0asucy,
CKaJIIpHOE TPOU3BEJICHHE, BEKTOPHOE MPOM3BEIECHUE, YIOJ
MEXIy BEKTOpaMH; yMEHHE WCIIONb30BaTh BEKTOPHBIA U
KOOPJIMHATHBIN METOJ /IJIsl pEIIeHUs] TEOMETPUUYECKHX 3a1a4 U
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3ajad  JApYrux  y4eOHBIX  IIPEIMETOB;  ONEpUPOBAThH
HNOHATUSMM: MaTpuua 2x2 u 3x3, ompenesnuTenb MaTpHIIbI,
TEOMETPUYECKUN CMBICI OIPENEIUTENS;

- YMETb MOJEIUPOBAaTh pEAJIbHbIE CHUTYallud Ha S3bIKE
MaTEMAaTHKH; COCTaBJIATh BBIPAKCHMUSI, YPaBHEHUS,
HEpPAaBEHCTBA U HUX CUCTEMBl II0 YCIOBHUIO 3a/ayM,
UCCIIEOBATh IIOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM
ammapara  anreOpbl,  HWHTEPHIPETUPOBATh  MOJYYCHHBIN
pe3yJsbTaT; CTPOUTh MAaTEMaTH4YECKHE MOJENH C IIOMOIIBIO
re€OMETPUUYECKUX TMOHATUI U BEIMYMH, peulaTh CBA3aHHbBIE C
HUMHU NPAKTHUYECKHUE 3aJauM; COCTABIIATH BEPOSTHOCTHYIO
MOJIeIb U UHTEPIPETUPOBATh IOJyYEHHBIH pE3yJbTar;
pelars NpUKIAJAHbIE 33Ja4d CPEACTBAMHM MaTEeMaTHYECKOIO
aHauM3a, B TOM 4YHCIE COLMAIbHO- 3KOHOMUYECKOIO H
(bu3nUecKoro xapaxkTepa; - yMEHUE BBIOMpATh HOIXOMASIIMIMA
METOJ JUIsl peLIeHus 3ajadyd; IOHMMAHHWE 3HAYUMOCTH
MaTeMaTUKd B M3YYEHHUU IPUPOAHBIX M OOIIECTBEHHBIX
IIPOLIECCOB M SIBJICHUI; YyMEHME paclo3HaBaTh IPOSBICHUE
3aKOHOB MAaTE€MaTUKU B HCKYCCTBE, YMEHHME IPUBOIUTH
IpUMEpPbl  MAaTEMATUYECKUX  OTKPBITMM  POCCHICKOM U
MHPOBOM MaTeMaTH4eCKON HAyKH.
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OK.02. Hcnonb3oBath
COBpEMEHHBIC CpencTBa
MOKCKa, aHaim3a u
HUHTEPIPETAINH
nHpopManuu, u
nH(pOPMAaLOHHbIE
TEXHOJIOTUU TUTSI
BBITIOJTHEHHUSI 3a1a4
npodeccnoHanbHOM
JeSTEIbHOCTH

B o6nacTu IeHHOCTH Hay4YHOTO MO3HAHUS:

- c(OpMHPOBAHHOCTD MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAayKd M OOIECTBEHHOM NpPAaKTUKH, OCHOBAHHOTO Ha
Iuanore KylbTyp, CIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

- COBEpILICHCTBOBAaHUE S3BIKOBOM M YHUTATEJIbCKOMN
KyJIbTYpbl Kak CpEACTBa B3aUMOJCHCTBUS MEXAY
JIFOJIBMU U TTIO3HAHUS MUDPA;

- OCO3HAaHME [IEHHOCTH HAay4YHOW [JEeATEIbHOCTH,

T'OTOBHOCTB OCYHICCTBJIATDH IMPOCKTHYIO nu
HCCICA0BATCIIbCKYIO ACATCIIbHOCTh MHANBUAYAJIbHO U
B I'py1Iic.

OBianeHne yHHUBEPCATHHBIMU IO3HABATCIILHBIMH
EUCTBUSIMU:
B) paboTa ¢ nHpOpManueii:
- BJAJETh HAaBBIKAMH TIOJYYCHUs HH(POpPMAIUK U3
MCTOYHUKOB  Pa3HbIX  THUIIOB, CaMOCTOSTEIHHO-
OCYIIIECTBIISITh TIOWCK, aHATU3, CUCTEMATH3AIMI0 |
WHTEpIpeTauio UHPOPMAIUN PA3TUYHBIX BHAOB U
dhopm npecTaBieHus;
- CO3/1aBaTh TEKCTHI B PA3MUYHBIX (opMaTax C yueToM
Ha3HAYeHUS WHPOPMAIMM H IIEJICBOW ayIUTOPHH,
BBIOMpasi ONTHUMAaTbHYIO (OpMYy TMpeACTaBICHUS U
BH3YaJIN3aIiy;
- OLEHUBaTh  JOCTOBEPHOCThb,  JIETUTUMHOCTH
nH(OpMAIINY, €€ COOTBETCTBHE MPABOBBEIM MOPAILHO
TUYECKUM HOPMaM;
- HCIOJNB30BaTh CpPeACTBAa HMH(DOPMAIMOHHBIX U
KOMMYHHKAIITMOHHBIX ~ TEXHOJIOTUH B  pEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpraHM3aIMOHHBIX 3a/1a4 C COOMI0IeHneM TpeOoBaHu
SPrOHOMHUKH, TEXHHKH OC30MaCHOCTH, THTUCHBI,
pecypcocOepeeHusi, MPaBOBbIX M ITUYECKUX HOPM,

- YMETh ONEepHUpOBaTh MOHATHSAMH: palMOHANbHAs (YHKIUS,
[OKa3areabHast byHKIus, CTEIIEHHAas byHKLUS,
norapupmuueckas QyHKIUSA, TPUTOHOMETpUYECKUE QYHKIIHH,
oOparHple  (QyHKIMH, Ha yYMEHHE CTPOUTh TIpaduKu
U3y4YCHHBIX (DYHKIUH, HCIOIb30BaTh IpauKy MPH U3y4CHUH
IPOIIECCOB M 3aBUCHMOCTEH, IPU PEUICHUU 3a]ad U3 JPYrux
y4eOHBIX MpPEIMETOB M 3aJad M3 pealbHOM JKU3HH; U
BBIpaXaTh (POPMYIIaAMHU 3aBUCHMOCTH MEXy BETUUYNHAMU;

- YMETh ONEepUPOBATH MTOHSATUSAMU: TOXJIECTBO,
TOXKIECTBEHHOE MpeoOpa3oBaHMe, YpaBHEHUE, HEPAaBEHCTBO,
CUCTEMa YpaBHEHUW U  HEPABEHCTB, PAaBHOCUIBHOCTh
YpaBHEHUM, HEPABEHCTB M  CHUCTEM, palMOHAJIbHBIE,
MppaLOHAJIbHEIE, MOKa3aTebHBbIE, CTEIECHHBIE,
norapudmugeckue, TPUTOHOMETPUYECKHUE YpaBHEHMUS,
HEpPaBEHCTB M CHCTEMbI; YMETh peuiaTb ypaBHEHMS,

HEPABEHCTBA U CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX MPUEMOB;
pelaTb ypaBHEHUS, HEPaBEHCTBA CHUCTEMBI C IapaMeTpoM;
IPUMEHSTh YpaBHEHHUs, HEPAaBEHCTBA, M CUCTEMBl JUId
pelieHns MaTeMaTHMYecKMX 3ajad W 3aJad U pa3IMuHbIX
oOnacTteil Haykd M pealbHOW KHU3HH; YMEThb CBOOOIHO
ONEepUpOBaTh  MOHATUSMHU:  JBUKEHHE,  MapajuielbHbIN
IIEPEHOC, CHMMETpPUS Ha IUIOCKOCTH M  IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue moa00usA, NOAO0OHBI (UTypHI;
yMETh pAacloO3HaBaTh paBHbIE M MOJOOHBIE (GUIYpBl, B TO
qucie B IPUPOJIE, HCKYCCTBE, AapXUTEKType; YMETb
UCIIOJIb30BaTh  I'E€OMETPUUYECKHE OTHOUICHMsS, HAaXOIUTh
reOMEeTpUYECKUE BEJIMYMHBI (JUIMHA, YTOJ, IJIOIIa b, 00BbeM)
IpU pelIeHUH 3ajad U3 APYruX y4eOHBIX MPEIMETOB U M3
peanbHON KU3HU.
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HOPM MH(OPMALIMOHHON O€30MaCHOCTH;
- BIJIaJIeTh HABBIKAMHM pACMO3HABAHUS M 3aIUTHI

nHpopmanuu,  UHGOPMAIMOHHOW  OE30IaCHOCTH

JUYHOCTH
OK.03. IlnanumpoBath H B o6mact yXxOBHO HPaBCTBEHHOT'O BOCITUTAHUSI: - yMeTh  ONCPUPOBATh  MOHATUSAMHU:  PAIMOHAIBHBIE,
pealn30BBIBaTh COOCTBEHHOE | - C(HOPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, | HPPALMOHAIBHBIC, MOKa3aTeIbHbIE, CTCTICHHEIE,
npodeCCuOHATBHOE U | 9TUYECKOTO TIOBEICHUS; JOrapu(pMHUUECKUE, TPUTOHOMETPUYECKHE ypaBHCHHUS U
JMYHOCTHOE pa3BUTHE, | - CIIOCOOHOCTh OIICHHBATH CHUTYAIMI0 M TPUHUMATh | HEPABEHCTBA, UX CUCTEMBIL;
MPEIIPUHIMATETBCKYIO OCO3HAHHBIC PEIICHUS, OPHCHTUPYICh HA MOPAJIBHO | - YMETh OINECPUPOBATH MOHATHSIMU: MHOTOTPAHHUK, CCUYCHUE
JeSITEIILHOCTD B | HDABCTBEHHBIC HOPMBI U [IEHHOCTH; MHOTOTpaHHHKA, Ky0, Mapajuiesienune, npu3Ma, MupaMua,
npodeccuoHanbHOH  cdepe, | - OCO3HaHME JIMYHOTO BKIQJa B IOCTPOCHHUE | GUTypa W MOBEPXHOCTh BpAICHHS, IMIMHAP, KOHYC, IIap,
UCIOJIb30BAaTh 3HAHHS [0 | yCTOMYHMBOIO OYIyINEro; cdepa, cedeHus: GUTypsl BpALICHHUs, MTIOCKOCTh, KAaCAIOMIAsICs
(UHAHCOBOW I'PaMOTHOCTH B | - OTBETCTBEHHOE OTHOIICHHE K CBOUM POIMTEISIM W | chepbl, I[HMIMHIpA, KOHYycCa, IUIONIaJh  IOBEPXHOCTH
Pa3IMYHBIX JKU3HEHHBIX | (WIM) OPYTHMM 4YJeHAM CEMbH, CO3JaHHIO CEMbH HA | MUPAMHIIBI, MPU3MBI, KOHYCA, IWIMHIpPA, IUIOMAAb CQEpHI,
CUTYaIHUsAX OCHOBE OCO3HAHHOTO IMPHHATHUS IICHHOCTEH ceMelHoW | 00beM KyOa, IPSMOYTOJIBHOTO MapalIelieuIe/a, TMPaMU/Ib,

JKU3HH B COOTBETCTBUU C TPAIULIUSIMH HAPOJIOB

Poccuu;
OsBnajgeHue

JIECTBUSIMHU:
a) CaMOOPTaHU3aIHS:

- CaMOCTOSITENIbHO OCYIIECTBIATh IO3HABATEIbHYIO

YHUBEPCAIBHBIMU  PETYJIATUBHBIMHU

NEeSTEIbHOCTh,  BBISBISATH  MPOOJIEMBI,  CTAaBUTH
dbopMynupoBath COOCTBEHHBIE 3a1aun
o0pa3oBaTeNbHON  JACSITENIBHOCTH W YKHU3HEHHBIX
CUTYaIUsIX;

- CaMOCTOSITEJIbHO  COCTABJISITh IUIAaH  PEIICHUS
npobJeMbl € y4eTOM  HMMEIOLIUXCS ~ PECypcoB

COOCTBEHHBIX BO3MOKHOCTEW U MPEINOUTEHUII;
- JlaBaTh OLIEHKY HOBBIM CHTYallUsM; CIIOCOOCTBOBATH
(hOpMUPOBAHUIO U TIPOSBICHUIO IIMPOKOH IPYAULIUU B
pa3HBIX 00JIACTSIX 3HAHUM, TOCTOSIHHO MOBBIIATH CBOM
o0pa30BaTeNbHbIN U KyJIbTYPHBII YPOBEHb;

0) CAMOKOHTPOJIb:
- WCHOJB30BaTh IpHUEMbl pedIeKCUu ISl OLIEHKHU

NpU3MbI, LOWIMHIpPA, KOHYyca, IIapa; yMEHHE H300pakaTh
MHOIOTPaHHUKU U IIOBEPXHOCTH BpALICHMS, UX CEUEHUS OT
PYKH, C TIOMOLIBIO  YEPTEKHBIX  HHCTPYMEHTOB U
JJIEKTPOHHBIX CPEICTB; YMETh PACIIO3HABAaTh CUMMETPHUIO B
IIPOCTPAHCTBE; yMETh pacno3HaBaTh IIPaBUJIbHBIE
MHOT'OI'PAHHUKH;

- YMEThb OIlIEpHUpOBaTh MOHATUAMM: IPSIMOYIOJbHAs CHUCTEMaA
KOOPJMHAT, KOOPAWUHATBI TOYKH, BEKTOp, KOOPIHMHATHI
BEKTOpA, CKAJIPHOE MPOU3BEACHHUE, YIOJI MEXKIY BEKTOPAMH,
CyMMa BEKTOpOB, IIPOU3BEECHUE BEKTOPA HA YUCIIO; HAXOAUTh
C TOMOIIBIO H3YYEHHBIX (OPMYNl KOOPAMHATHI CEPEIUHBI
OTPE3Ka, PACCTOAHUE MEXKIY ABYMs TOYKAMH.
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CUTYyalllH, BBIOOPA BEPHOT'O PELLICHMS;

- yMETb OLEHUBaTh pHUCKU U

IIPUHUMATh PELICHMS [10 UX CHIDKEHUIO;
B) AMOLIMOHAJIbHBIN MHTEJUIEKT, MPEANOIararouui

C(OPMHUPOBAHHOCTB:!

- BHYTPEHHEW MOTHBALMH, BKIIOYAIOIIEH CTpEMIICHUE

K JIOCTWXXEHHMIO 1€ M yCHexy, ONTHMH3M,

WHULMATUBHOCTb, YMEHME JI€HCTBOBAaTb, HMCXOMAS W3

CBOUX BO3MOKHOCTEH;

- OSMIIATHH, BKIIOYAMOIIEH CIIOCOOHOCTh IOHUMATH

SMOLMOHAIBHOE COCTOSIHUE JAPYIMX, YYUTHIBaTh €ro

IIPU OCYIIECTBJIEHUU KOMMYHHMKAIMU, CIOCOOHOCTh K

COYYBCTBHIO U CONIEPEKUBAHUIO;

- COLMAIbHBIX HAaBBIKOB, BKJIIOYAIOIIHUX CIOCOOHOCTD

CBOEBPEMECHHO

BBICTPANBATh OTHOIICHHS C JPYTUMH JIIOJIBMH,
3a00TUTBCS, TPOSBIATH HMHTEPEC U  pa3pemarb
KOH(JIMKTBI

OK.04. D¢ddexrTuBHO a) TrOTOBHOCTh K CaMOpa3BUTHUIO, | - YMETh OIEPUPOBATh IMOHATUSAMHU: CIIYYaWHbBI ONBIT U

B3aMMO/ICIICTBOBATH u
paboTath B KOJUICKTUBE |
KOMaHjIe

CaMOCTOATEIIBHOCTU CaMOOIIPEIEIICHUIO;

OBJIaJICHHE HaBBIKAMM Yy4€OHO-HCCIIEI0BATEIbCKOM
IIPOEKTHON ¥ COLIMAIILHOM JACATEIBHOCTH;

OBnaneHue yHUBEpCaIbHbIMU KOMMYHUKATUBHBIMU
JEUCTBUSAMMU:

0) COBMECTHasl IeATEIIbHOCTh:
-  TIOHMMaTh W  HCIOJb30BaTh  MPEUMYLIECTBA
KOMaHJHOW ¥ UHJIMBUyaIbHOU paOOThI;
- TOpUHUMATh LEId COBMECTHOM JEesATEIbHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH JIEUCTBUS IO €€
JOCTHKEHHUIO: COCTAaBJIATh J1aH JeUCTBHM,
pacupenenaTb pojyd C y4eTOM MHEHHHW YYaCTHHKOB
o0CyXJaTh  pe3yabTaTbl  COBMECTHOW  paboTHI;
KOOPJIMHUPOBATh U BBIMOJHATH PabOTy B YCIOBHUAX
pealbHOTO, BHPTYaTbHOTO W KOMOWHHPOBAHHOTO
B3aMOJCHCTBUS;

ciyyaiiHoe COOBITHE, BEPOSITHOCTb CIYy4alHOTO COOBITHS,
YMETb  BBIUUCIATH  BEPOSITHOCTH C  UCIOJIb30BAaHUEM
rpaMUecKuX METOJIOB; NMPUMEHATh (OPMYJIbI CIOXKEHUS U
YMHOXKEHHUSI BEPOATHOCTEH, KOMOMHATOpHBIE (aKTBl U
dbopMynbl NpU pelIeHUH 3a/1ad; OLEHUBATh BEPOSITHOCTU
peasibHbIX  COOBITHMI;  3HAKOMCTBO  CO  CIIy4allHBIMHU
BEJIMYMHAMHU; YMEHHUE MPHUBOJIUTH IPUMEPHI MPOSBICHUS
3aKOHa OONBIIMX YHCET B IPUPOJIHBIX M OOIIECTBEHHBIX
SBJICHUSX;

- yMeThb CBOOOJHO ONEpUPOBATH MOHATUSMHU: CTENEHb C
LIEJIBIM TT0Ka3aTeeM, KOPEHb HAaTypaJIbHOM CTENEHH, CTETIEHb
c paroHaIbHBIM MOKazaresem, CTEINEHb c
JIeCTBUTENLHBIM(BEIIECTBEHHBIM) TI0Ka3aTesieM, Jorapupm
YHCJIa, CHHYC, KOCUHYC U TAaHT'€HC ITPOU3BOJIBLHOTO YUCIIA;

- yMeTb CBOOOJHO OINEPUPOBATh MOHATHUAMH: Tpaduk
byHky, oOpaTHas (QyHKUUSA, KOMMO3UIUA (QYHKIH,
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- OCYHIECTBJSTh  TO3UTHBHOE  CTpPATErMYECKOe

MOBEJCHUE B PA3IMYHBIX CHUTYyallUsAX, NPOSBIATH

TBOPYECTBO U BOOOpAKEHHE, OBITh MHUIIMATHBHBIM.
OBnaneHne yHHUBEPCATHHBIMU  PETYJISTUBHBIMH

NEUCTBUSIMU:

T) IPUHITHE CE0s ¥ IPYTHX JIFOICH:

- NMPUHUMAaTh MOTHBBI M apryMEHTHl APYTHX JIIOJCH

[IPU aHAJIN3E PE3YJIbTATOB JEATEIbHOCTH;

- TIPU3HaBaTh CBOE MPABO M MPaBO APYIHX JIIOACH Ha

OIUOKU;

- pa3BUBATh CIIOCOOHOCTH IMOHUMATh MHP C TO3UIIHH

JPYTOro 4yeioBeKa

nuHeHass (QyHKUMA, KBaapaTuyHas (QYHKIMS, CTENeHHas
GyHKIMS C LenblM  TO0Ka3areieM, TPUTOHOMETPUYECKHE
byHKIMKM, OOpaTHBIE  TPUTOHOMETpUYECKHEe  (DYHKIIUH,
nokaszaresbHas, Jorapupmuyeckas QyHKIUU; YMETh CTPOUTH
rpadukn (GyHKIUN, BBIIONHATH MpeoOpa3oBaHus TpadUKOB
GyHKIHUH;

- YMeThb WHCIIOJIb30BaTh Tpaduku (QYHKUMHA I W3Y4YECHUS
MPOIIECCOB U 3aBUCHUMOCTEH NMpPH PELICHUU 3a/1a4 U3 IPYTUX
y4eOHBIX MPEAMETOB U M3 pEATbHON KHU3HHU; BBIPAXKATh
(bopMynaMu 3aBUCUIMOCTH MEX]Ty BETHUYNHAMU;

- cBOOOJIHO OINEPUPOBATH MOHATHSAMHU: YETHOCTb (DYHKIIHH,
MEPUOANYHOCTh  (YHKIIMH, OrPAaHUYCHHOCTh  (DYHKIUH,
MOHOTOHHOCTh (DYHKITHH, SKCTpeMyM (YHKIIUH, HaUOOIbIIIee
¥ HauMEHbBIICEe 3HAYCHUS (PYHKIMH HA TPOMEKYTKE; YMETh
MPOBOAMTD HCCIIEIOBaHUE (PYHKIINH;

- YyMETh HUCIOJIb30BaTh CBOWCTBA W TpauKu (QYHKIHH IS
pellieHrs yYpaBHEHMI, HEPaBEHCTB W 3a/ay C MapaMmeTpamuy;
n300pakaTh Ha KOOPAMHATHOM IIJIOCKOCTH MHOXECTBA
pEeLIEHNI YpaBHEHWI, HEPABEHCTB U X CUCTEM

OK.05.
YCTHYIO U

OcyiecTBIsITh

MIICBMEHHYIO
KOMMYHHKAIUIO Ha
rocy1apCTBEHHOM SI3BIKE
Poccuiickoit ®@enepannn ¢
y4ETOM ocoOeHHoCTeH
COLIMAJILHOTO U KYJIbTYpPHOTO
KOHTEKCTa

B o0GnacTu 3¢TeTHYECKOro BOCIIUTAHHUS:

- OCTETMYECKOE OTHOIIEHUWE K MHPY, BKIIOYas
ACTETUKY  ObITa, HAYYHOTO M  TEXHHYECKOTO
TBOpPUECTBAa, CIOpTa, TpyAa U  OOIIECTBEHHBIX
OTHOIIICHHH;

- CIIOCOOHOCTb BOCHPHHHMMATh pa3IUYHbIE BH[bI
UCKYCCTBA, TPAJAULIMUA U TBOPUYECTBO CBOETO U APYTUX
HapoJ0B, OLIyIIaThb AMOLMOHAIBHOE BO3JEHCTBUE
UCKYCCTBA;

- yOeX/JeHHOCTh B 3HAUMMOCTU JJIS JIMYHOCTH U
o0IIecTBa OTEYECTBEHHOIO M MHPOBOIO HCKYCCTBa
STHUYECKHX KYJIbTYPHBIX TPAAULUUH M HApPOIHOTO
TBOPUYECTBA;

- TOTOBHOCTb K CaMOBBIPD@)KEHHIO B DPa3HBIX BHAAX
UCKYCCTBA, CTpPEMJIEHHE  TPOSIBISITH  KauecTBa

- YMETh ONEPUPOBATH MOHATHUSIMU: CpellHEe apuPMETHIECKOE,
MeAraHa, HauOoJblllee W HAaUMEHbIIee 3HAYEHUS, pa3Max,
JUCHepcusi, CTaHJApTHOE OTKJIOHEHHE YHCIOBOTrO Habopa;
YMEHHE  W3BJIE€KaTh, HWHTEPIPETUPOBATh  HHQPOPMAIIHIO,
MPEACTABICHHYIO B Ta0JHWIlaX, Ha auarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA pEaJbHBIX MPOLIECCOB U SBJICHMIA;
MPEACTaBISITh  WH(MOpPMAIMI0O C  TOMOIIBI0  TAaOMUIl U
JMarpaMM; HCCIENOBAaTh CTATHCTHYECKUE JaHHbIE, B TOM
Yyuciae ¢ TNpPUMEHEHHeM  rpaduyecKux  METOJOB U
AIIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHITUSIMU: TOUKA, IPSAMasi, TNIOCKOCTH,
MIPOCTPAHCTBO, ABYTPAHHBIN yroJl, CKPEIMBAIOIIUECS MTPSIMbIE
MapauieIbHOCTh HW  MEPHEHAUKYISIPHOCTh  TPSIMBIX U
MJIOCKOCTEM, yroyl MexAy MPSIMbIMH, YTOJI MEXAY MPIMOUA U
IJIOCKOCTBIO, YrOJI MEXKJY IUIOCKOCTSMH, PACCTOSHHUE OT
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TBOPUYECKOH JINYHOCTH;

OBnaneHue yHUBEpCaTbHBIMA KOMMYHUKATHBHBIMH
NEUCTBUSIMU:

a) obmeHme:
-OCYIIECTBISITh KOMMYHHKAllud BO BceX cdepax
KU3HU;
-pacnio3HaBaTh HeBepOaJbHBIE CpEICTBa OOILIEHUS,
MOHUMATh 3HAHUS COIMAIBHBIX 3HAKOB M CMSTYaTh
KOH()JIUKTHI,
-pa3BepHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PCHHUS
C MCTIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB

TOYKH [0 IUIOCKOCTH, pPacCTOSHUE
PacCTOsIHUE MEXKY TIIOCKOCTSIMU;

- YMeThb WCIIOJIb30BaTh MpPU PEIICHUU 3a/ad HU3y4YeHHBIE
GakThl W TEOpEeMbl IUIAHUMETPUU; YMEHHE OIICHHBATH
pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MUPA.

MCXKAY IIPAMbIMH,

OK.06. [IposBnsaTe
IPaX<TaHCKO-
MATPUOTHYCCKYIO TIO3UIIHIO,
JIEMOHCTPHPOBATh
OCO3HAaHHOC IIOBEJICHHE Ha
OCHOBE TPaIUIHOHHBIX
00IICUeITOBEUECKUX
IIEHHOCTEH, B TOM 4YHCIE C
y4eTOM rapMOHU3AINN
MEXHAIMOHATbHBIX,
MEXPEeTUTHO3HBIX
OTHOIIIEHUH, MPUMEHSITh
CTaHIaPTHI
AHTHKOPPYIIIUOHHOTO
MTOBEICHUS

- OCO3HaHUE 00yJaronMMucs
IpakIaHCKOW MICHTHYHOCTH;
- I[EJICHAMPABICHHOE PAa3BUTUE BHYTPCHHEH IMO3UIIUU

POCCUICKON

JUYHOCTH HA OCHOBE JYXOBHO HPaBCTBEHHBIX
LeHHOocTe  HaponoB  Poccumiickont  ®enepanuy,
UCTOPUYECKMX M HAIMOHAJIBHO  KYJIBTYPHBIX
Tpaaunuid, (HOPMHUPOBAHHE CHUCTEMBI  3HAYMMBIX
L[EJIOCTHO-CMBICIIOBBIX YCTAaHOBOK,
AHTUKOPPYIIUOHHOTO MHPOBO33pEHUSI
IIPaBOCO3HAHUS, 9KOJIOTHUECKOHN KYJIBTYpBI,

CHOCO6HOCTI/I CTaBUTh LICJIIN U CTpOI/ITI) JKN3HCHHBIC
[IJIAHBL;

B qacTu Fpa)I(I[aHCKOFO BOCIIMTAHUA .
- OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB U
00s13aHHOCTEH, YBa)KCHHE 3aKOHA U TIPABOIIOPSIIKA;
- OPUHATHE  TPaAUIMOHHBIX HaIlMOHAJIbHBIX,
00II1eYeI0BEYECKUX TYMaHUCTHYECKUX
JEMOKPAaTUIECKIX [IEHHOCTEH;
- TOTOBHOCTH HpOTI/IBOCTOHTB Naco0JI0TUn
IKCTPEMH3MA, HaI[MOHAJIN3Ma, KceHodoouw,
)II/ICKpI/IMI/IHaHI/II/I Io: ConuaJIbHbIM, peJ'II/IFI/IOSHI)IM,
PacoBbBIM, HAIIMOHAIBHBIM TPU3HAKAM;
- TOTOBHOCTH BECTU COBMeCTHYIO ACATCIIBHOCTh B

- YMEThb OIlIEpHUpOBaTh MOHATUAMM: IPSIMOYIOJbHAs CHUCTEMaA
KOOpJAMHAT, KOOPIMHATBl TOYKH, BEKTOpP, KOOPAMHATHI
BEKTOpA, CKAJIPHOE IPOU3BEIACHUE, YTOJI MEKIY BEKTOpPaMH,
CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YUCIIO; HAXOJUTh
C TOMOIIBIO HM3YYCHHBIX (OPMYI KOOPIUHATHI CEPEAUHBI
OTpe3Ka, paCCTOSTHUE MEXKy IBYMS TOUKAMU;

- yMeTb BBIOMpaTh MOAXOAAIIMN HM3YYEHHBIM METOX IJIf
peleHus 3ajlaud, pacro3HaBaTh MaTeMaThdeckue (akThl U
MaTeMaTHYeCKUe MOJIEIN B TMPUPOJHBIX M OOIIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE;, YyMEHHME IPUBOAMUTH IPUMEPHI
MAaTE€MaTUYeCKUX  OTKPBITUM  POCCUHWCKOM W  MHPOBOM
MaTEeMaTU4YeCKON HAyKHU.

- YMETh ONEPUPOBATH IOHATHAMU: CIY4alHBIM OIBIT U
cilyyaifHoe COOBITHE, BEPOSITHOCTb CIYyYalHOTO COOBITHS,
YMETh  BBIYMCIATH  BEPOATHOCTH € HCIIOJIB30BAaHHUEM
rpadMUecKuX METOJIOB; NMPUMEHATh (OPMYJIBI CIOXKEHUS U
YMHOXEHHUSI BEPOATHOCTEH, KOMOMHATOpHBbIE (HAaKTBl U
dbopMynIbl TpU peIIeHUH 3a/ad; OICHUBATh BEPOSITHOCTU
peasibHbIX  COOBITHMI;  3HAKOMCTBO  CO  CIIy4allHBIMHU
BEJIMYMHAMHU; YMEHHUE MPHUBOJIUTH IPUMEPHI MPOSBICHUS
3aKOHa OONBIIMX YHCET B MIPHUPOJIHBIX M OOLIECTBEHHBIX
SBJICHUAX
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MHTEpecax TpakJaHCKOro O0IlecTBa, y4yacTBOBAaTh B
caMOyTpaBIeHUN B 0011eo0pa3oBaTeIbHOM
OpraHM3aliy U JETCKO-IOHOIIECKUX OpraHHu3aIlusiX;

- yYMEHHE B3aWMOJCHCTBOBATh C COIMAIBHBIMU
WHCTUTYTAaMH B COOTBETCTBHM C UX (YHKIUSAMU U
Ha3HAYCHUEM;

- TOTOBHOCTh K TyMaHUTapHOH M BOJIOHTEPCKOI
JeSTEbHOCTH, MaTPHOTUIECKOTO BOCIIUTAHHUS,

- c(opMUPOBAHHOCTh POCCHMCKON TpakIaHCKOU
WICHTHYHOCTH, TMATPUOTHU3MA, YBAXKEHUS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTU mepea PoauHoid,
rOpJIOCTH 3a CBOM Kpai, CBOKO PoauHy, CBOM SI3bIK U
KYJIbTYpY, MpOLLIOe u HACTOsIIEe
MHOTI'OHAIIMOHAJILHOT O Hapoaa Poccuu;

- 1IGHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM
CHMBOJIaM, HCTOPUYECKOMY M IPUPOJHOMY HACIIEIUIO
MaMsATHUKAM, TpaIUuIUsM HapoJI0B Poccun
nocTkeHusiM Poccum B Hayke, MCKycCTBE, CIOpTE
TEXHOJIOTHUSIX U TPY/IC;

- uaeitHas yOeKJIeHHOCTh, TOTOBHOCTh K CIY>KEHUIO U
3amure OTeuecTBa, OTBETCTBEHHOCTh 3a €r0 CYAbOY;

OCBOCHHBIE 00yJaromuMucs MEXIPEIMETHbBIE
MOHATHSI W yHUBEpCaJbHblE Y4eOHblE JeHCTBUS
(perynsTUBHbIE, II03HABATEIIbHBIE
KOMMYHHKATHUBHBIE);

- CIIOCOOHOCTbh MX MCIOJb30BaHUS B MO3HABaTEIbHOU
CoLMaIbHON MIPAKTHKE, TOTOBHOCTh

CaMOCTOSITENTbHOMY TUTAHUPOBAHHUIO U OCYIIECTBIICHUE
y4eOHOU  JesATEeIBbHOCTH, OpraHu3aluu  y4eOHOTO
COTPYIHUYECTBA C TMENAarorH4ecKUMH pPabOTHUKAMU
CBCpCTHUKaMH, K Y4acTuro B IMOCTPOCHUHU
WHIUBUAYAIbHON 00pa30BaTeIbHOM TPACKTOPUH;
-OBJIaJICHHE HAaBBIKaMHU YUeOHO-HCCIIEI0BATEHCKOM,
MIPOEKTHOMN ¥ COIMAILHON JIEATEIHHOCTH.
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OK.07. CopelicTBOBaThH
COXPAHCHUIO  OKPYXKAroIIeH
Cpelbl, pecypcocOepexeHuIo,
NPUMEHATh  3HaHUs 00
W3MEHEHUU KJIuMaTa,
MIPUHIIUTIBI OepeKIMBOTO
MPOM3BOJCTBA, 3(PGHEKTUBHO
JIECTBOBATH B

qpe3BBI‘iaI>iHBIX CUTyallusax

- HE TMpUHUMATh JCUCTBUA,
OKpY>KalolleH Cpelie;

- yMeTb  MPOTHO3UPOBATh
9KOJIOTUYECKHE  MOCIEACTBUSA
JIEWCTBUM, IPEIOTBPAILIATh HUX;
- pacCUIMPUTH OMBIT JEATEILHOCTH 3KOJIOIMYECKOM
HaIpaBJIEHHOCTH;

- pa3pabarbIBaTh IUIAH PEHICHUS TPOOJIEMBI C YIETOM
aHaymza HUMEIOLIUXCSA MaTepuaIbHbIX u
HEMaTepHaIbHBIX PECYPCOB;

- OCYILECTBJIATH IEJICHANPaBICHHbBIN MOUCK MepeHoca
CPEICTB U CIOCOOOB JIeHCTBUSA B MPO(ECCHOHATIbHYIO
cpeny;

- YMETb MEpPEHOCUTh 3HAHHMS B TO3HABATEIBHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEEATEIbHOCTH;

- TpemjiaraTh HOBBIE MPOEKTHI, OLICHUBATh HJIIEU C
MO3UIUN HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHUYECKOM
3HAYUMOCTH;

IPUHOCAIINE BpPEC

HeOJaronpusTHeIe
IpEANPUHUMACMBIX

- yMEThb ONEepUpPOBATH MOHATHAMHU: (PYHKUUS, HETpepbIBHAS
¢byHKIMs, TPOU3BOAHAS, NEpBOOOpa3Hasi, OINpPeIeICHHBIN
UHTErpajl; yMETh HaXOJWTh IPOU3BOJAHBIC 3JIEMEHTAPHBIX
(byHKUIMH, UCTIONB3Ys CIIPABOYHBIE MAaTEpPHAaJIbl; MCCIEI0BAThH
B IpOCTEHIIMX ciydasX (YHKIMM HAa MOHOTOHHOCTB,
HAXOJUTh HAaWOOJbBIINE W HAUMEHbIINE 3HAUCHHUS (DYHKIHUI;
CTPOUTH TpapuK MHOTOWICHOB C MCIIOJIH30BAaHUEM armIapara
MaTeMaTHYECKOT0 aHalu3a; NMPUMEHATh IMPOU3BOAHYIO IPH
pelmieHuH  3a7ad  Ha  JBIDKCHHE, pelarh IPaKTUKO-
OpPUEHTHPOBAaHHBIE 33/1a4d HAa HAWMOOJIBIINE W HAaWMEHBIIUE
3HAYEHHS, Ha HAXOXJICHUE ITyTH, CKOPOCTH U YCKOPECHUS;

- yMETh  OINEpUpPOBATH  MOHATUSAMHU:  JBUKECHHE B
MPOCTPAHCTBE, MOJAOOHBIE GUTYpPHI B  MPOCTPAHCTBE;
WCIOJIb30BaTh OTHOLICHHWE IUIOIIAJEH IOBEPXHOCTEN H

00BeMOB MOJOOHBIX GUTYp MIPH PEIICHUU 3a]1aY;

- YMETh BBIUUCIISATh T€OMETPUYCCKHIE BETUIHHBI (JITTMHA, YTOJI,
wiomaab, OO0bEM, IUIOHMIAJb TOBEPXHOCTH), HCIIOJIB3YS
W3YYCHHBIC POPMYITBI U METOJIBI.

- JaBaTh OILEHKY HOBBIM CHUTYallUsiM, BHOCHTH

KOPPEKTUBBI B JeATEIbHOCTbD, OLICHUBATb

COOTBETCTBHUE PE3YJIBTATOB LIECIISIM.
I[IK 2.2. PaccuursiBate u | ®opmupoBaHue YHUBEpCAIbHBIX y4eOHBIX | CBOOOJHO ONEpUPOBATH IMOHATUSAMU: PallMOHAIBHOE YHCIIO,
aHAJIM3UPOBATh MO3HABATENbHBIX  JEHCTBUI  BKIO4aeT 0a3oBble | OeCKOHEUHas nepuoanyIecKas IpoOb, IIPOLICHTBHI,
JIOTUCTUYECKUE H3ACPKKH B | JIOTMYECKHUE IEUCTBUS: UPPALMOHAIBHOE YHCIO, MHOXECTBA PAalMOHAIBHBIX U
IIPOU3BOJICTBE U | BBIABIIATH KauecTsa, XapaKTEPUCTUKU | NEUCTBUTENBHBIX YUCEII, MOLYJIb IEUCTBUTEIBHOIO YUCIIA;
pacIpenesieHuH. MaTEeMaTUYeCKUX TMOHATUH W OTHOIIEHHWH MEXIy | IPUMEHSTh ApoOUM M MPOLEHTHI JIJs PEIICHUs MPUKIIAIHBIX

MOHATHSIMH; (OPMYITHPOBATH OINPEICICHHS TOHSITHIA;
YCTaHABIINBATh CYIIECTBEHHBIN TIpU3HAK
KIacCUpUKAllUM, OCHOBAaHUA s O0OOIIeHUS U
CpaBHEHHUS, KpUTEPHUHU TTPOBOJIMMOTO aHAIIN3A,
BBISIBJIATD MaTeMaTHYECKHE 3aKOHOMEPHOCTH,
MPOBOJNTh AHAJIOTHH, BCKPHIBATh B3aWMOCBS3H U
MpoTUBOpeuusi B (akTax, JAHHBIX, HAONIOIECHUSX U
YTBEPIKACHUSX;, TIPEJIaraTh KPUTSPUH JUIS BBISIBIICHUS

3a]1a4 U3 pa3IN4HbIX OTPACiIel 3HAHUN U peabHON KU3HU;
NPUMEHSTh  NPUOMMKEHHbIE  BBIYMCIEHUS,  MpaBUia
OKpYIJIEHUS, IPUKUJIKY U OLIEHKY pe3yJIbTaTa BEIYUCICHUI;
CBOOOZHO ONEpUPOBaTh MOHITHEM: CTENEHb C IEJbIM
rokaszaresieM, MCIIONb30BaTh MOAXOIAIIYI0 (opMy 3amucu
JENCTBUTENIbHBIX YHCEN Ul PELeHUs] MPAKTUYECKUX 3a1a4 U
IIPEJICTaBICHUS JaHHBIX;

CBOOOZHO ONEpUPOBATh MOHITHEM: apUPMETHUECKUNH KOPEHb
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3aKOHOMEPHOCTEH U IPOTUBOPEUMI;

BOCIIPUHUMATH, (OPMYITUPOBATh U MPeoOpPa30OBHIBATH
CYXKJCHMS: YTBEpAUTENbHbIE U  OTpUIATEIbHbIC,
€IMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC,

JIeNlaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHKH,

NEAYKTUBHBIX W HHAYKTUBHBIX  YMO3aKIIOUCHUH,
YMO3aKJIFOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CaMOCTOSITENIBHO JI0Ka3aTeNIbCTBA
MaTEeMaTHUYeCKUX YTBEpXKIeHUN (mpsiMmble U OT
MIPOTUBHOTO), BBICTPANBaTh apryMEeHTalHIo,
MIPUBOAUTH pUMEPbI u KOHTPIPUMEDBI;

000CHOBBIBATH COOCTBEHHEIE CYXXACHHWA U BBIBOJbI,

BBIOMpaTh crmoco®  pemieHuss yuyeOHOM  3amauu
(cpaBHMBaTH  HECKOJBKO  BApUAHTOB  PEIICHUS,
BbIOMpaTh  Hauboyiee MOAXOIAUIMM C  y4eToM
CaMOCTOSITEITLHO BBIZICIICHHBIX KPUTCPUEB).
dopmupoBaHue YHUBEPCATbHBIX y4eOHBIX
MO3HABATEJIbHBIX  JEHCTBUNM  BKIIOYaeT  0a3oBbIC
HCCIIeIOBATEIILCKHE JICHCTBHYS:

WCIONIb30BaTh BOMPOCHl KakK HCCIIEI0BATEeNbCKHIA
WHCTPYMEHT ITO3HAHUS;

(dbopMynupoBaTh BOTIPOCHI, ¢bukcupymomue

MPOTHBOpEYHNE, MPOoOIeMy, YCTaHABIUBATh UCKOMOE U
naHHoe, (GOpMHUpPOBATH THUMOTE3Yy, APTYMEHTHPOBATh
CBOIO TIO3MITNIO, MHCHHE;

MPOBOJIUTH CaMOCTOSITEJIBHO CIUTAaHUPOBAHHBIN
OKCIIEPUMEHT, HCCIIEIOBAHWE IO YCTAaHOBJICHUIO
0COOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, IMOHSTHS,
MPOIIEAYPHI, TIO BBISIBICHHUIO 3aBHCHUMOCTEH MEXKIY
00BEKTaMU, MMOHATHIMH, TPOIEAYPAMHU, UCIIOTH30BATh
pa3IUYHbIE METO/IBI,

CaMOCTOSITENIbHO ~ (pOopMynupoBaTh OOOOIIEHUS U
BBIBOJIBI 110 Pe3yJIbTaTaM MPOBEACHHOTO HAOIIOICHMS,
HCCIICIOBaHMS, OLICHUBATh JIOCTOBEPHOCTD

HATypaJbHOMN CTEIICHU;

CBO60I[H0 OneprupoOBaTh NOHATUCM: CTCTICHDL C PAllMOHAJIbHBIM
HIOKa3aTeleM;

CBOOOJTHO ~ ONEpPUPOBATh IMOHSATHUAMHU:
JICCSITUYHBIC U HATypalIbHbIC JIOTapu(MbI;

norapudm dwmcna,

CBOOOJTHO  ONEpUPOBATh TMOHATHSAMH: CHHYC, KOCHHYC,
TaHI'€HC, KOTAHT'€HC YHCII0BOIO apryMEHTa;
OIEpUpPOBaTh  NOHATHUAMHU:  APKCUHYC, AapKKOCHHYC U

aApPKTAaHI'€HC YHUCIOBOTO apryMEHTA.

UCTIOJIB30BaTh CBOWMCTBA JIOTapU(PMOB U TPEOOpa3OBAHHUS
norapupMHUECKUX BBIPAKECHUN;

CBOOOJHO  ONEpUPOBATH MMOHATHSAMH: HppalMOHAIbHbIE,
MOKa3aTelbHbIe M JIOTapU(PMUUYECKHE YpaBHEHUS, HAXOIHUTh
UX pelIeHHs C MOMOUIbI0 PABHOCWIIBHBIX IE€PEXOA0B WM
OCYLIECTBJISIA IPOBEPKY KOPHEIL;

IPUMEHSATh OCHOBHBIE TPUTOHOMETPHYECKHE (POPMYIIBI IS
peoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUH;
CBOOOJHO OINEpPUPOBATh IOHATUEM: TPUTOHOMETPUUYECKOE
ypaBHEHHE, NPHUMEHATh HEOOXOAWMBblE (QOPMYJbl  JUIS
pELIEHNSI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHMI;
MOJIETIMPOBaTh pEajbHblE CUTyallUH Ha S3bIKE airedpsl,
COCTaBIIAITh  BBIPQXKECHMSI, YPAaBHEHHs, HEPABEHCTBA IIO
YCIIOBUIO 3a/layM, HCCJIEeI0BaTh IIOCTPOEHHBIE MOJETH C
UCIOJIb30BaHUEM arapaTa anreopsl.

CBOOOJHO ONEpUpPOBaTh TMOHATUAMU: (QYHKIHS, CIIOCOOBI
3ajaHud  (QYHKIMM, B3aUMHO  oOpaTHble  (QyHKIUH,
KoMIo3uius  QyHKOUi, rpaguk (yHKIUU, BBIIOIHSTH

AJIEMEHTapHbIE TPeodpa3zoBaHus rpaduKoB PyHKIIHIA;
CBOOOJHO ONEpPUPOBATh MOHATUAMU: 00JaCTh ONpEAeSICHUs 1
MHOXECTBO  3Ha4eHMH  (QyHKIOUHM, HyId  (QYHKIUH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJTHO ONEpUPOBATh MOHATHSAMU: UYETHBIE M HEUETHBIE
byHKIIH, MIEPUOINYECKHE byHKIMIH, IIPOMEKYTKH
MOHOTOHHOCTH  (DYHKIMH, MAaKCUMyMbl M MHHUMYMBI
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MOJIYYEHHBIX PE3Yy/lIbTaTOB, BBIBOJAOB U OO0OOIICHHU,
MPOTHO3UPOBATH BO3MOXXHOE HMX PA3BUTHE B HOBBIX
YCIIOBUSIX.

dopMupoBaHue YHUBEPCAIbHBIX y4eOHBIX
MO3HABATEIbHBIX JCHCTBUH BKIIOYaeT paboTy cC
uHpopManuei:

BBIOMpaTh WHPOPMAIMIO U3 WCTOYHUKOB PAa3IMYHBIX
THUIIOB, AHAJIN3UPOBATDH n HHTCPIPECTUPOBATH
UHQOPMAIMIO  PAa3NMYHBIX  BUIOB U GOpM
IPEACTaBICHHUS; CHCTEMaTH3HPOBATh "

CTPYKTYpUPOBaTh HH(OPMAIUIO, MPEICTABIISATh €€ B
pa3nu4HbIX (hopmax;

OIICHUBATh HaJIe)KHOCTD nHpopManuu 1o
CaMOCTOSITENTILHO ~ C(HOPMYJIMPOBAHHBIM ~ KPHTEPUSIM,
BOCIIPUHHUMATh €€ KPUTUYCCKHU;

BBISBJIATH  ACPUIUTEI  WHDOpPMALHMK,  JaHHBIX,
HEOOXOIUMBIX JJII OTBETa Ha BOIPOC U JIJIS PEIICHUS
3a7a4M;

aHATM3UPOBATh MH(POPMAITHIO, CTPYKTYPUPOBATh €€ C
MOMOIIBI0 TaOJHIl U cXeM, 000011aTh, MOIETHUPOBATH
MaTEeMaTHYECKH: JIeJaTh YePTeKU M KPATKHE 3aruch
M0 YCIOBUIO 3aJauyd, OTOOpaxarh rpaduuecku,
3aMMChIBaTh C MOMOIIBIO (HOPMYII;

(dbopMynupoBaTh MpsiMble U OOpaTHBIE YTBEPKICHUS,
OTpPUIIaHWE, BBIBOJHUTH CJICJICTBUS, pACIO3HABAThH
HEBEpHbBIE YTBEPIKJICHUS U HAXOJAUTh B HUX OIIMOKH;
MIPOBOJIMTh MAaTEMaTHYECKHE JKCIICPUMEHTHI, peIiaTh
3a/laddl MCCIIEJOBATEIhCKOTO XapaKTepa, BBIIBUTaTh
MIPEIITOJIOKECHHS, JIOKa3bIBaTh WIIM OIPOBEPraTh WX,

MIPpUMCHAA HWHAYKIHIO, ACAYKIUIO, dHaJIOI'u1o,
MATEMATHUYCCKUE MCTOBI,

CcO3aaBaThb CTPYKTYPHUPOBAHHBIC TCKCTOBBIC
MaTepHraJibl C HUCITIOJIB30BaHNEM BO3MOYKHOCTECH

COBPCMCHHBIX MNPOrpaMMHBIX CPCIACTB U 00JIaYHBIX

dbyHKIMKA, HAHOOBIIIEe U HAMMEHbIIIee 3HaYeHUE (DYHKIIMHA HA
MIPOMEKYTKE;

CBOOOJIHO ONEPUPOBaTh MOHATUAMM: CTENEHHass (QYHKLIHS C
HATYpaJIbHBIM M LEJNbIM IOKa3zaTesieM, rpaduk CTENeHHOM
(GyHKLIMU C HaTypalbHbIM M LEJIbIM IOKa3aTeiaeM, rpaduk
KOpHS N-OM CTenmeHW Kak (yHKIUH OOpaTHOW CTENEHU C
HaTypaJbHbIM [10Ka3aTeleM;

ONEpPHPOBATh TOHATHSAMM: JIMHEWHHAs, KBaJpaTU4Has |
JpOoOHO-TMHENHHAas: (YHKLUUHU, BBIIOJIHATE 3JIEMEHTApHOE
UCCIICIOBAaHHE U TIOCTPOCHUE UX IPapUKOB;

CBOOOJTHO  ONEpPUpPOBATH TMOHATHAMM: IOKa3aTelbHas U
jgorapupmuueckas (QyHKIWH, WX CBOWCTBa M rpaduky,
UCIOJIb30BaTh X Tpa(UKU Ui PELICHUs] ypaBHEHUH;
CBOOOJTHO OTEPHPOBATH MOHATHUSAMH: TPUTOHOMETPUYECKAS
OKpPY)KHOCTb, OIpE/EICHUE TPUTOHOMETPUUYECKUX (DYHKIUI
YHCIIOBOTO apryMEHTa;

UCMONb30BaTh TIpapuku  GYHKUMH U1 MCCIIEIOBaHUS
MPOIIECCOB W 3aBUCHMOCTEH INPH PEUICHWHU 3a/1a4 U3 JIPYTrux
y4eOHBIX MPEIMETOB M peallbHOW KW3HH, BBIpaXXaTh
(dbopMynaMu 3aBUCUMOCTH MEX]ly BETMUUHAMU;

CBOOOJTHO OTIEPUPOBAThH MOHITUSMU: HETIPEPHIBHBIE (PYHKIINH,
TOYKHM pa3pbiBa rpaduka (YHKLUMH, ACUMOTOTHI Tpaduxa
dyHKIIM;

CBOOOJTHO ONEpUPOBaTh MOHATHEM: (YHKIIUS, HENpepbIBHAs
Ha OTpe3Ke, MPUMEHSATh CBONCTBA HENPEPBIBHBIX (YHKIIUIM
JUIS pelIeHus 3ajay;

CBOOOJTHO OMEpUPOBaTH TOHATHSAMH: TIepBasi W BTOpas
NPOU3BO/IHBIE (PYHKIIMH, KacaTellbHas K rpaduky QyHKIUY;
BBIYUCIISITH TPOU3BOIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO H

KOMIIO3UIIMK  JBYX  (YHKIMHA, 3HaThb  NPOU3BOJHBIE
AIIEMEHTApHBIX (PYHKIINH;
UCMOJb30BaTh TEOMETPUYECKMA U (PU3MUECKUIl  CcMBICH

MPOU3BOAHOM JIJT PEIICHHS 3a/1a4.

HCIIOJB30BaTh TeopCTI/IKO-MHO)KeCTBCHHHﬁ armapar  Jjisd
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TEXHOJIOTHI, UCIOJIHL30BaTh TAOIMYHbIE 0a3bl JAHHBIX;
HMCII0Ib30BaTh KOMIIBIOTEPHO-MaTeMaTUYECKUE
MOACIH I  aHanu3a OOBEKTOB M IPOIECCOB,
OLICHHUBATh AJEKBAaTHOCTb MOJEIU MOJCIUPYEMOMY
00BEKTYy WM TIPOIECCY; MPEACTABIATh PE3YIbTaThl
MOJICTIMPOBAHUS B HAIJISITHOM BUJIE.

dopmupoBaHue YHUBEPCATbHBIX y4eOHBIX
KOMMYHUKATUBHBIX JECUCTBUU BKIIIOYAET YMEHUSA:
BOCIIPUHUMATh M (HOPMYIUPOBATh CYXKACHHS, SICHO,
TOYHO, TPAaMOTHO BBIpaXaThb CBOK TOYKY 3pEHHUS B
YCTHBIX U TUCBMEHHBIX TEKCTaX;

B XOJI¢ OOCYXKJICHHsI 33]1aBaTh BOMPOCHI MO CYIIECTBY
oOcykaeMol TeMbl, MPOOJIEMBI, peliaeMoi 3aaayw,
BBICKA3bIBaTh UJEH, HALECICHHbIC HA MOUCK PEIICHUS;
COINOCTAaBIIATh CBOU CYXJEHUS C CYKICHHUSIMHU JPYIHX

YY9aCTHUKOB  JWajora;, B  KOPPEKTHOW  ¢opme
(dbopMyIpoBaTh pa3HOTIACHS U BO3PAKECHHUS,

MIPEACTABIIATh JIOTUKY perieHus 3a/1a4u,
JTOKA3aTeNIbCTBa YTBEPXKACHUS, PE3yJAbTaThl U XOJ

HKCHEPUMEHTa, HMCCIEOBAaHUs, NMPOEKTa B YCTHOH H
MUCHbMEHHOW  (opMe, TOIKPEIUIsisl IOSICHEHUSIMH,
00OCHOBAaHUSAMHU B BepOaTbHOM U IpauyeckoM BUJE;
CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIUIEHUS C

y4eToM 3a7ay IMpe3eHTalud U 0cOOEHHOCTEH
ayJIUTOPHH;
y4yacTBOBaTb B  TIpYNMNoOBBIX  (opmax  paboTbI

(obcyxaenusi, 0OMEH MHEHUH, «MO3TOBbIE IUTYPMbI» U
JpyTUE), HUCHONb3ysd MPEUMYIIECTBA KOMAHAHOM H
WHIUBUAYAIbHON pabOThl MPU pPELIEHUH Y4eOHBIX
3aja4; IUIAaHUPOBATh  OPraHM3alMI0  COBMECTHOM
paboThl, pacnpeaensiTh BUIbI paboT, JOrOBapuUBaTHCS,
o0CyXIaTh MpoIecc U pe3yiabTar paboTsl; 0000maTh
MHEHHS HECKOJILKUX JTIOJICH;

BBINOJIHATE CBOI0 4acTh pabOThl U KOOPJMHHMPOBATH

ONMCAHUS PEANBHBIX IPOLIECCOB U SBICHUU, NPU PEIICHUU
3a7a4d U3 IPYTUX Y4eOHBIX MPEIMETOB;

CBOOOJIHO ONEpPHPOBATh MOHATHAMM: HATypalbHOE M LEJIOE
YUCJIO, MHOXKECTBA HATypaJbHbIX M  LEIBIX  YHCEI,
UCIIOJIb30BaTh NPU3HAKU AeauMmocTh nenbix uyucen, HOJ u
HOK narypanpHBIX yMcen Uil peuleHMs 3ajad, NPUMEHSTbH
anroput™ EBknnna;

CBOOOJTHO  ONEPHPOBATH TMOHATHSIMU: HUPPALMOHAIBHEIC,
HoKa3aTeabHbIC U JIOrapu(MUUecKre HEpaBEHCTBA, HAXOIUTh
UX PELICHUs C TIOMOIIBI0 PABHOCHIIBHBIX IIEPEXOJI0B;
OCYILECTBIISATH OTOOP KOPHEH MpH peleHUH
TPUTOHOMETPUYECKOTO YPABHEHUS;

CBOOOJITHO ONEpPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE

HEPABCHCTBO, IPUMEHATh HEOOXOAMMBIE (QOPMYIBI IS
peLeHus OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX
HEPaBEHCTB;

CBOOOIHO OIIEpUPOBATH MTOHATUSIMH: caucrema H

COBOKYITHOCTb ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCHJILHLIC
CUCTEMBI U CUCTCMBI-CJIICACTBHUS, HAXOAUTH PECIICHUA CUCTCMbI
U COBOKYIHOCTEH  pallMOHANBHBIX, HPPAUOHAIBHBIX,
MOKa3aTeNbHBIX W JIOTapU(PMHUUECKUX  YpaBHEHUH W
HEPaBEHCTB;

pemiaTth panvoOHAJIBHBIC, HWPpPAlWOHAIIBHBIC, ITOKA3aTCIIbLHEIC,
norapuMuUecKue W TPUTOHOMETPUUYECKHUE YypaBHEHUS U
HEPaBEHCTBA, COZEPIKAIIIE MOYTIH U TapaMETPHI;

MPUMEHSITh Tpadudeckre METObI TSl PEIIeHUs] YPAaBHEHUN U
HEPaBEHCTB, a TAKXKE 3a/1a4 C TapaMeTpaMH;

CTpOUTh TpauKu KOMMO3UIUMH (YHKIUHA C TOMOIIBIO
SJIEMECHTApPHOI0 HMCCJIICAOBAHUA U CBONCTB KOMITIO3UIIUU JIBYX
dyHKIHMi;

CTPOUTh TeoOMeTpUyYecKue oOpa3bl YpaBHEHHMH U HEPABEHCTB
Ha KOOPJAMHATHOM MJIO0CKOCTH;
CBOOOJTHO OTIEpUPOBATH
TPUTOHOMETPUYECKHUX (YHKITHIA;

HNOHATUSIMU: rpaduxu
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CBOU JICHCTBUA C JPYTMMH 4YJIE€HAMH KOMAaH/IbI;
OIICHUBATh KA4eCTBO CBOETO BKJIA/Ia B OOIIUN MPOTYKT
o KpUTEepUsM, CHOPMYJIUPOBAHHBIM YYaCTHHUKAMHU
B3aNMMOICHCTBHS.

dopMupoBaHue YHUBEpCAIbHBIX y4eOHBIX
PETrYJIAITUBHBIX JEHCTBUI BKJIIOUYAET YMECHUS:
COCTABJIATh IUIAH, QJTOPUTM pELICHUS 3a/layH,

BBIOMPATh CIIOCOO PEHICHUS C YYETOM HMEIOIIUXCS
pecypcoB U COOCTBEHHBIX  BO3MOXKHOCTEH U
KOPPEKTHPOBAThH C YI€TOM HOBOM HH(OpMaIum;
BJIaJIeTh HABBIKAMH IO3HABATEJIbHOU pedieKcun Kak
OCO3HAaHUS COBEPLIAEMBIX ACHCTBUN M MBICIUTEIbHBIX
IPOLIECCOB, MX pE3YJbTAaTOB; BIAAETh CHOCO0AMU
CaMOTIPOBEPKH, CAMOKOHTPOJIS ITPOIECca U pe3yIbTaTa
peleHyst MaTeMaTH4eCcKOH 3a1auu;

MPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh
IpU PpEUICHWH 3aJlaud, BHOCHTb KOPPEKTHUBBI B
NeSTeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJCHHBIX OMINOOK;

OLIEHUBAThb  COOTBETCTBHE pe3yJibTaTa LEIM U
YCIIOBHSIM, MEpY COOCTBEHHOH CaMOCTOSTEILHOCTH,
3aTpy/AHEHUs, AePUUIUTHI, OMMUOKH, MPUOOPETEHHBIH
OTBIT; OOBSICHATH TPHUYMHBI JIOCTIKCHHUS WIM HE
JOCTHKEHUS pe3yIbTaTOB IS TEbHOCTH.

OPUMEHATh QYHKIMU JUI1 MOJETUPOBAHUS U UCCIIEIOBAHUS
peabHBIX MPOIECCOB.

UCIIOJIb30BaTh MPOU3BOAHYIO Ul UCCIEI0BaHUs (PYHKIIMU Ha
MOHOTOHHOCTb U DKCTPEMYMBI;

HaXOAUTh HaumOoJjblllee M HAUMEHbIIEEe 3HAUYEHUS (QYHKLIUU
HEIPEPBIBHON HA OTPE3KE;

UCIOJIb30BaTh MPOU3BOIHYIO JUISl HAXOKICHUS HAWIy4LIEero
pemieHuss B NPUKIAAHBIX, B TOM YHCIE COIHAJIBHO-
HSKOHOMMYECKHUX, 3aJayax, Ul OMNpEeAETCHHUS CKOPOCTH MU
YCKOPEHUs IpoIiecca, 3aJaHHOTO (OPMYIIOH WK rpaduKkoMm;
CBOOOJTHO ~ ONepUpOBaTh  IMOHATUSAMHU:  IepBOOOpa3Hasi,
ONpeNeNéHHBI  HWHTErpall, HaXOAWUTh  IEPBOOOpPA3HEIC
AJIEMEHTAPHBIX (PYHKIMHA U BBIUUCIATE HHTErpal 1o Gpopmyie
Hrrorona-JleiiOnumna;

HaXOJUTh IJIOLIA]U IJIOCKUX (UTYp U 0OBEMBI TEI €
MIOMOIIBIO0 UHTETPAa;

UMETh IpEJICTaBIEHUE O MaTeMaTHYeCKOM MOJEIMPOBAHUU
Ha MpUMepe cocTaBieHus auddepeHnnanbHbIX YpaBHEHUH;
pemiath TPUKIAIHBIE 3aJadd, B TOM YHCIE COIHAJIBHO-
HKOHOMHUYECKOTO0 U (DU3UYECKOTO XapakTepa, CpelCTBaMH
MaTeMaTHYECKOTO aHAJIN3A.

CBOOOJTHO  OMEpPUPOBATH  MOHATHUAMH, CBA3AHHBIMU  C
HWIAHAPUYECKOH, KOHUYECKOU u chepudeckoit
MOBEPXHOCTSAMH, OOBSACHATH CIOCOOBI MOTyYEHHUS;
OTIEPHPOBATH MOHATUSAMH, CBSI3AHHBIMH C TEJIaMU BpAICHUS:
LWINHAPOM, KOHYCOM, c(hepoit U I1apoM;

pacrio3HaBaTh Tenla BpamleHus (IMHIMHIP, KOHYC, chepa u
1ap) ¥ OOBACHATH CIIOCOOBI MOJIYUEHHSI TEJ BpallleHUS;
KJIaccu(UIMpOBaTh B3aWMHOE pacrlojokeHue chepsl u
IUIOCKOCTH;

BBIUUCIISATh BEIMYMHBI AJIEMEHTOB MHOTOTPDAaHHHKOB W TEJ
BpalleHHUS, 00BEMBI M IUIOIAQAM  TOBEPXHOCTEH
MHOTOTPAaHHUKOB W TEJ BpAIIEHHs, T€OMETPHUECKUX Tell C
pUMeHEeHHeM GOopMyIT;
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CBOOOJAHO  OMEpUPOBATH  MOHSTUSIMH, CBA3AHHBIMU  C
KOMOMHAIMSIMA ~ TE€Jl  BpAllEeHUST W  MHOTOTPAHHHKOB:
MHOTOTPaHHUK, BIMCAaHHBIA B cdepy U OMHCAHHBIA OKOJIO
chepsl, cdepa, BOUCAaHHAS B MHOTOTPAHHUK WJIH TEJO
BpalICHUS;

BBIYHUCIISITH COOTHOIICHUSI MEXAY IUIOMIAIIMH TOBEPXHOCTEN
1 00bEMaMHU ITOJOOHBIX TET;

n300paxaTh M3ydaeMbie (UTYpPHI, BBIMOIHATH (BBIHOCHBIC)
IUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD:
BH/JI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJ BPAICHHUS;
U3BJIEKATh,  WHTEPIPETHPOBATH U IPEeoOpa3OBLIBATH
uHpOpMaALMIO O  MPOCTPAHCTBEHHBIX  T'€OMETPUUYECKUX
durypax, npeJCTaBIEHHYIO Ha YepTexaxX U PUCYHKaX;
CBOOOJIHO OTIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;
BBIIIOJIHSTH Oll€palliy HaJl BEKTOPAMH;

3a/1aBaTh IUIOCKOCTh YpaBHEHHEM B JEKAPTOBOM CHCTEME
KOOP/JIMHAT;

pemarb TEOMETPUYECKHUE 3a7aud Ha BBIUMCICHUE YIJIOB
MEXy MPSMBIMHA U TIJIOCKOCTSIMHU, BBIYHCIIEHUE PACCTOSTHUUN
OT TOYKH JI0 MJIOCKOCTH, B 1I€JIOM, Ha IPUMEHEHUE BEKTOPHO-
KOOPJMHATHOTO METOJIa TIPH PEIICHUH;

CBOOOIHO  OMEpUPOBATH  TOHATHUSMHU, CBSA3AHHBIMH C
JIBUKEHUEM B ITPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHHUIA;
BBITIOTHATh M300pakeHNsI MHOTOTPAaHHUKOM M TeJ BPAaICHUS
MpU  MapajuIeIbHOM TIEPeHOCce, IEHTPAIBHOW CHUMMETPHH,
3epKaJIbHOW CHMMETPHUM, MPU TMOBOPOTE BOKPYr MPSIMOH,
npeoOpa3oBaHMs TOI00MS;

CTPOUTH CEUYECHMS] MHOTOIPAHHUKOB U TEJl BPAILLEHUS: CEUCHUS
IUIUHApPA (MapauiebHO W MEPIEHIUKYISIPHO OCH), CEUCHHS
KOHyca (MapajuielbHOE€ OCHOBAaHHUIO M MPOXOJdIlee Yepes3
BEpILMHY), CEYCHHUS 1I1apa;

MCIOJIb30BaTh METOJIbI MOCTPOCHUSI CEYEHUM: METO]I CIIEJIOB,
METOJ BHYTPEHHEro IPOCKTUPOBAHMS, METOJ| TEepeHoca
CEKYILIEN TIIOCKOCTH;
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JIOKa3bIBaTh F€OMETPUYECKHUE YTBEPKACHHUS;

OPUMEHATh  TeoMeTpuyeckue  (GakThl  UIg  peIIeHUs
CTEpEOMETPUYECKUX 3aJay, MPeaIosarallluXx HECKOIbKO
11aroB PeLIeHus, €CIM yCIOBUs IPUMEHEHUS 3aaHbl B SIBHOU
1 HesBHOU (opme;

pemate  3a7adyd  Ha  JI0Ka3aTeJIbCTBO  MAaTEMaTHYECKHUX
OTHOILEHUH U HAXO0X/IEHUE FeOMETPUUECKUX BEJIMUNH;
IPUMEHSTh  [POTrPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAI[MOHHbIE CHCTEMBI npu peleHnu
CTEPEOMETPUYECKUX 3a/1a4;

IPUMEHATH MOJIYy4YE€HHbIE 3HAHUS Ha NPAKTUKE: CPaBHUBATH,
aHAJIM3UPOBATh U OLICHUBATh PEAJIbHbIE CUTYallUH, IPUMEHSITh
U3y4eHHbIE MTOHSATHUS, TEOPEMBI, CBOMCTBA B IpoIlecce MOMCKa
pellieHusT MaTeMaTH4eCKH CQOpPMYIMPOBAHHOM MpOOIEMBI,
MOJICJIUPOBaTh pealibHble CUTYallud Ha S3bIKE TI'€OMETPHH,
UCCIIEI0BaTh IOCTPOEHHBIE MOJEIU C HCIHOJIb30BAaHUEM
reOMETPUUECKUX IOHATHH M TeopeM, amnmapara ajireopsl,
pelaTh NpakTHUYECKHUE 3ajaud, CBSI3aHHBIE C HAaXO0XKJIECHUEM
reOMEeTPUYECKUX BEJIINYUH;

UMEThb TPEJCTaBIeHUs] 00 OCHOBHBIX JTanax pa3BUTHS
reOMeTpUHM KaK COCTaBHOW 4YacTH (yHIaAMEHTa pa3BUTHS
TEXHOJIOTUI
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OcBoenune coaepxkanus ydeOHou auctumumabsl OVYIL.07 MaremaTtuka
o0ecreynBaeT JOCTHKEHUE CTYICHTaMU CIEAYIOIINX PE3yIbTaTOB:

JINYHOCTHBIE PE3yJIbTATHI:

- 0CO3HaHHUE 00YYAIOUUMUCA POCCUMCKOM rpa)k1aHCKON UJIEHTUYHOCTH;

- TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOTPEICIICHHIO;

- HAJIMYUE MOTHUBAIIMHU K OOYYEHUIO U JIMYHOCTHOMY Pa3BUTHIO;

- LEJICHAIIPABICHHOE PA3BUTUE BHYTPECHHEHN MO3UIMU JIMYHOCTA HA OCHOBE
JNyXOBHO-HPABCTBEHHBIX  LIEHHOCTEM  HapoxoB  Poccuiickon  denepanuu,
HUCTOPUYECKUX M HAIMOHATBHO-KYJIBTYPHBIX TPaJULIAA, (OPMHUPOBAHUE CHCTEMBI
3HAYUMBIX LEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, AHTUKOPPYILUOHHOTO
MHUPOBO33pPEHUSA, MPABOCO3HAHUSA, HKOJOTMYECKON KYyJIbTYphl, CIIOCOOHOCTH
CTaBUTb LEJIN U CTPOUTH )KM3HEHHBIE TIaHBI.

JIM4HOCTHBIE  pe3yJIbTaTbl  OCBOEHHS  OCHOBHOW  0Opa3oBaTEIbHOU
OporpaMMbl  OOyYarOUIMMHCS ~ OTPaXalOT TOTOBHOCTh U CHOCOOHOCTh
oOyyaromuxcs pyKOBOJCTBOBATbCSI CPOPMUPOBAHHOM BHYTPEHHEH MMO3UIUEH
JUYHOCTH, CHUCTEMOM UEHHOCTHBIX OpPUEHTAlMM, NO3UTUBHBIX BHYTPEHHHX
yOeXAeHUI, COOTBETCTBYIOIIMX TPAAUIMOHHBIM LEHHOCTAM POCCUHUCKOIO
o0I1ecTBa, pacHIMPEHUE KUZHEHHOTO OMbITa W ONBITA JEATEIbHOCTH B IPOLECCE
peanu3anuyd OCHOBHBIX HAIPaBJICHUM BOCHUTATEIBHOW JEATEIBHOCTH, B TOM
YHUCJIE B YaCTH:

1)  rpaxaaHCKOro BOCHHMTAHMS:

c(OpPMHPOBAHHOCTh TPAKIAHCKOM MO3ULKU OOYYarolIEerocsi Kak akTUBHOIO H
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIaHCKOTO o00IIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHUe
B3aMMOJICUCTBOBATh C COLIMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUM C HUX
GYyHKIUSIMY ¥ HA3HAYCHUEM;

2) IIATPUOTUYECKOI'0 BOCIIUTAHUA:

c(hOPMHUPOBAHHOCTh POCCHUUCKOM TPAXKIAHCKOH MICHTUYHOCTH, YBaXKCHHS K
IPOLJIOMY M HACTOAILIEMY POCCUMCKOW MAaTE€MaTHKH, LIEHHOCTHOE OTHOLIEHHUE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMHUKHU;

3)  JIyXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:

OCO3HAHHWE JIyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa, CPOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OYyAYyIIEro;

4)  SCTETHYECKOTO BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUWE K MUpPY, BKJIOYas OCTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, PACcCyXICHUA, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) (U3UIECKOT0 BOCITUTAHHUS:

chOpPMHPOBAHHOCTh YMEHHUSI MPUMEHSATh MaTeMAaTUYECKHE 3HAHUS B HMHTEpEcax
3I0POBOTO M O€e30macHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
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3I0POBBIO (3710POBOE MUTAaHUE, COANTAHCUPOBAHHBIA PEXKUM 3aHATHH U OTHAbIXA,
perynsipHas (u3MYecKas aKTHUBHOCTh), (PU3WYECKOE COBEPILECHCTBOBAHHE MpU
3aHATUAX CIIOPTUBHO- 03I0POBUTEIBHOM AEATEIbHOCTHIO;

0) TPYIOBOTO BOCITUTAHUS:

TOTOBHOCTh K TPYyAY, OCO3HAHHME IEHHOCTH TPYIOII00MS, UHTEPEC K Pa3TMUYHbIM
chepam npodeccHoHaTbHON NESITeNbHOCTH, CBA3aHHBIM C MAaTeMaTHKON MU e
NPUWIOKEHUSIMU, YMEHUE COBEPIIATh OCO3HAHHBIA BHIOOp Oyayliel mpodeccuu u
peanu30oBbIBaTh COOCTBEHHBIC KU3HEHHBIE IJIaHBI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTEeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOpPA30BaHHMIO Ha MPOTSHKCHUM BCEH
JKW3HU, TOTOBHOCTh K AaKTMBHOMY YYacTHIO B PEIICHUU MPAKTUYECKHUX 3a]ad
MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) HKOJOTMYECKOT0 BOCITUTAHUA

c(hOpPMHUPOBAHHOCTH HKOJIOTHICCKON KYIbTYPhI, IOHUMAHHUE BIHMSHUS COIMATBHO-
SKOHOMHMYECKUX IPOILIECCOB HA COCTOSIHUE MPUPOAHOM M COLMAIBHON CpEnbl,
OCO3HaHHE TJI00aTBHOTO XapaKkTepa 3KOJOTMYECKHX MpoOJeM, OpUEHTAIUs Ha
NpPUMEHEHUE MAaTeMAaTHYeCKUX 3HAHMM IS pelieHus 3ajad B 00JacTu
OKpY’)KAIOUIEH Cpelibl, IUIAHUPOBAHUE IIOCTYNIKOB U OLIEHKA HMX BO3MOXHBIX
MOCJIEACTBUN JIJIs1 OKPY>KAIOILEH CPEeIbl;

8) LIEHHOCTH Hay4YHOTI'O IIO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH U OOIIECTBEHHON MPAKTHUKHU, TOHUMaHUE MAaTEMAaTHUYECKON HAyKH
Kak cepbl YeTOBEUECKOU NIeSITEILHOCTH, TANOB €€ Pa3BUTUS U 3HAYMMOCTH IS
Pa3BUTHS IMBWIM3ALUM, OBJIAJCHUE S3BIKOM MaTEMAaTHUKA M MaTeMaTH4YeCKOH
KyJbTYpOM Kak CpEICTBOM TMO3HAHUS MHpPA, TOTOBHOCTh OCYIIECTBISAThH
MPOEKTHYIO U UCCJIEA0BATEIBCKYIO ACATEIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE.
MertanpenMeTHbIE pe3yJIbTaThl:

- OCBOCHHBIC OOYYAIOUIUMHUCS MEXIPEIMETHbIE TOHATUS W YHHUBEPCAIbHBIE
y4eOHbIe TeUCTBUS (peryIaTUBHBIC, TO3HABATEIIbHBIE, KOMMYHUKATHBHbIC);

- CMOCOOHOCTh WX HCIIOJB30BAaHUSA B TMO3HABATEILHOW U COIMAIIBHOW IMPAKTHUKE,
TOTOBHOCTh K CaMOCTOSATEILHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOMH
NeSATeTbHOCTH, OpTraHW3allid Y4eOHOro COTPYIHMYECTBA C TMEJAaroru4ecKuMU
pabOTHUKAMU W CBEPCTHUKAMHU, K Yy4YaCTUIO B TOCTPOCHHHM WHIMBUIYaJTbHON
o0pa3oBaTeIbHON TPACKTOPHH;

- OBJIAJICHWE HABBIKAMHU Y4EOHO-HCCIEAOBATEIBLCKOM, MPOCKTHOW M COLMAIbHOU
JeATEIIbHOCTH;

MeTtanpenMeTHbIE PE3YIbTaThl OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOM MPOTPaMMBbI
JIOJKHBI OTPaXKaroT:

1. VY obOyuatromierocs OyayT chopMHUpOBaHbI CIAEAYIONHME OAa30BbIC JTJOTUUECKUE
JEeWCTBUS KaK 4acTh IMO3HABATEJIbHBIX YHUBEPCAIBHBIX YUCOHBIX JCHCTBUIA:
BBISBJISITh M XAapAaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKH MaTEMaTHYECKHUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATUM, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBaHMsI i1 OOOOIIEHWS W CpaBHEHWS, KPUTEPUH IPOBOJMMOTO aHAJIH3a;
BOCIIPUHUMATh, (HOPMYITUPOBATh U MPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIILHbBIE
U OTpUIATENIbHBIC, €IUHUYHBIC, YacCTHbIE U OOIIWE, YCIOBHBIE; BBISBIATH
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MaTeMaTHUYeCKUe 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTHBOpeurs B (akTax,
JAHHBIX, HAOMIOJEHUAX U YTBEP)KICHUAX, MpeAsiaraTh KPUTEPUU JIS BBISBICHUS
3aKOHOMEPHOCTEH M MPOTUBOPEUHUIA; JeNlaTh BHIBOJBI C MCIOJIb30BAHUEM 3aKOHOB
JIOTUKH, JIEAYKTUBHBIX W WHAYKTHUBHBIX YMO3aKIIOUYEHUW, YMO3aKIIOUEHUH IO
aHAJIOTUHU; TPOBOJUTH CAMOCTOATENBHO JOKA3aTeIbCTBA MAaTEMATUYECKUX
YTBEPXKJIECHUM (MpsMble W OT MPOTUBHOTO), BBICTPAWBATh apPTryMEHTAIUIO,
MPUBOUTH IPUMEPHI U KOHTPIIPUMEPHI, 0O0CHOBBIBATH COOCTBEHHBIE CYKICHUS U
BBIBOJIbI; BBIOMpATh CIOCOO pelieHus ydeOHO# 3amadyn (CpaBHHUBATh HECKOJBKO
BapMAHTOB  pEUICHHs, BbIOMpaTh HaumboJee MOAXOMAUIMH ¢ y4EToM
CaMOCTOATEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

2. YV ofOyuaromerocs OyayT copMupoBaHBI — Ciemyronue  0a3oBbBIE
UCCJIEIOBATENLCKUE JIEMCTBUS KAaK 4YacTh IIO3HABATENbHBIX YHUBEPCAIbHBIX
y4€OHBIX JIEHCTBHIA:

UCIOJIb30BaTh BOMNPOCHl KAaK MCCIEAOBATEIbCKUN HHCTPYMEHT IIO3HAHUA,
dopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTUBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMIOTE3Y, apryMEHTHUPOBATH
CBOIO ITO3ULIUI0, MHECHHE;

IPOBOJUTH CAaMOCTOSITENIBHO CIJITAHUPOBAHHBIA 3KCIEPUMEHT, HCCIEIOBAHUE II0
YCTaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OObEKTa, SBJICHMs, Mpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMHU, SBJICHUSIMH, IIPOLIECCAMU;
caMOCTOSITeNIbHO  (hopMynupoBaTh 00OOIIEHUST W BBIBOALI MO pe3yJibTaram
NPOBENEHHOTO  HAOMIOJIEHUS, UCCIEIOBAaHUSA, OLEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpoOLEcca, a TaKXKe BBbIIBUIaTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

3. VY oGyuaronierocst Oyayt copMupoBaHbl yMeHUs paboTaTh ¢ uHpopmaluen
KaK 4acTh MI03HABATEIbHBIX YHUBEPCAIbHBIX yU€OHBIX JIEHCTBUI:

BBISBJIATH 1e(pULNTHI HH(DOpMALIMY, JaHHBIX, HEOOXOIUMBIX JJI1 OTBETA Ha BOIIPOC
U JUIs peuieHHs 3aJaud; BbIOMpaTh MHGOPMALMIO M3 HMCTOYHUKOB Pa3IMYHBIX
TUIIOB, AHAJM3UPOBATh, CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH MH(GOPMALIUIO
pa3iMyYHBIX BHUJIOB U (OpM MpEACTaBIEHUS; CTPYKTYpUpPOBaTh HH(poOpmMaluio,
IPEJCTaBIATh €€ B pa3IMUHBIX (hopMax, WITIOCTPUPOBATH I'paUECKH; OLIEHUBATh
HaAEKHOCTh HH()OPMALIUY IO CAMOCTOSATENBHO C(HOPMYIIMPOBAHHBIM KPUTEPHUSIM.
4. VY oOyuaromerocss OyayT copMupoBaHbl yMEHHUS OOIICHHUS KaK 4YacTb
KOMMYHHKATHBHBIX YHUBEPCAIBHBIX YUYCOHBIX IEHCTBUI:

BOCIIPUHUMATh U (HOPMYIHPOBATh CYXACHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKAaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M MHCHMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHUS MO XOAY PEUICHHS 3ajauu,
KOMMEHTHUPOBATH MOJTYUYEHHBIN pe3ysbTaT; B X0/1€ 00CYKIEHUS 3a7aBaTh BOMPOCHI
[0 CYIIECTBY 00CYX/IaeMOil TeMbl, NMPOOJIEMbI, pEIIaeMOi 3a/1a4yu, BBHICKAa3bIBATh
UJeH, HalEJCHHbIE Ha TOUCK pEIICHHUs, COIMOCTAaBIATh CBOU CYXXICHHUS C
CYXJCHUSIMH JIPYTHX YYaCTHUKOB JHANIora, OOHAPYKUBATh pa3iuiyhe U CXOJCTBO
MO3UIHI, B KOPPEKTHOH opMme GopMyIUpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS,;
IPEJCTaBISITh PE3yNbTaThl pEUIeHUs 3aJayd, 3KCIEpUMEHTa, HCCIeI0BaHus,
IpOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
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NPE3EHTALUN U OCOOEHHOCTEN ayJUTOPHUH.
5. VY oOyuyatomierocs OyayT chOpMUPOBaHBI YMEHUSI CaMOOpPTaHU3ALMH Kak
YacTh PETyJISATUBHBIX YHUBEPCAIbHBIX YUCOHBIX ICUCTBUI:
COCTABJISITh IJIaH, AJTOPUTM PEIICHUS 3a/ayd, BBIOUpATh CHOCOO pelIeHUsl C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.
6. VY oOyuaromierocst 6yayT copMUpoBaHbl YMEHUS CAMOKOHTPOJISL KaK 4acTh
PETyJIATUBHBIX YHUBEPCATbHBIX YICOHBIX JCHCTBHIA:
BJIa/IETh HABBIKAMH I1O3HABATEIbHOU pedrieKCMM KaK OCO3HAHHs COBEPIIAaEMbIX
JEHUCTBUI M MBICIUTENBHBIX MPOIECCOB, MX PE3yJIbTaTOB, BIAJETh CHOCOOaMu
CaMONPOBEPKH, CAMOKOHTPOJIA MPOLECCa U pe3yibTaTa PEIICHUS] MaTEMaTUYECKON
3a/layd; MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpU PELICHUU
3aJ1a4yd, BHOCUTh KOPPEKTUBBI B JICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JAHHBIX, HAWJCHHBIX  OIMMOOK, BBIABJICHHBIX  TPYAHOCTEH;  OIEHUBATH
COOTBETCTBHE pEe3y/ibTaTa LEIU U YCIOBUSAM, OOBSCHATh NPUUYUHBI TOCTHKEHUS
WIM HEIOCTH)KEHUS pe3yJIbTaTOB JEATENIbHOCTH, HAaXOAWTh OIIMOKY, JaBaTh
OLIEHKY IIPUOOPETEHHOMY OIBITY.
7. Y oOyuwatomerocs OyayT chOpPMHUPOBAHBI  YMEHHS  COBMECTHOM
NEATEIBbHOCTH:
IIOHMMAaTh M HCHOJb30BATh IPEUMYINECTBA KOMAaHJAHOW W WHAMBUIYAIBHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€Jlb COBMECTHOMU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHM3ALMI0 COBMECTHOW pPabOThl, pacnpeneisirh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTaT padoOThI,
00001IaTh MHEHHSI HECKOJIbKMX JIIOJIEH; y4acTBOBaTh B TPYNNOBBIX (opmax
paboThl (00CY)IeHUsA, 0OOMEH MHEHUM, «MO3TOBBIE IITYPMbID» U UHBIE), BBITOJIHAThH
CBOIO 4YacTh pabOThl U KOOPAMHUPOBATH CBOM JEHCTBUA C APYIMMHU YICHAMH
KOMaH/1bl, OLIEHUBATh KAYECTBO CBOETO BKJIaJa B OOLIMM MPOIYKT MO KPUTEPUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKaMH B3aUMOJICHCTBUS.

[IpeameTHBIE PE3YIIBTATHI:

cBOOO/IHO ONEpUPOBATh MOHATHAMH: pPALMUOHAIBHOE YHUCIO, OECKOHEeuHas
nepuoanyeckas ApoOb, MPOLEHTHI, HWPPALUOHAIBHOE YHMCIO, MHOXKECTBa
PAalMOHAIBHBIX U JEHCTBUTEIBHBIX YUCEN, MOAYJIb ACUCTBUTEIBHOIO YNCIA;

OPUMEHATHh JApOoOM W MPOLEHTHI JUIsl pELIEHUs MPHUKIaJHBIX 3343y U3
Pa3JIMYHBIX OTpACel 3HAHUW U PEaJIbHOM KU3HU;

IPUMEHATH NPUOTMKEHHBIE BEIYMCIICHUS, IPABUIIA OKPYTJICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHUN;

CBOOOJHO ONEPUPOBATH MOHSATHUEM: CTENEHb C IEJIbIM [OKa3aTeseM,
UCITOJIb30BaTh MOAXOASIIYI0 (hOpMY 3aMKCU TEUCTBUTENIBHBIX YHCEIT ISl pEeLICHUS
MPaKTUYECKUX 3a]1a4 U MPECTaBICHUS JaHHbBIX;

cBOOOIHO ONEpPUPOBATH MOHATHEM: apu(PMETUUYECKUl KOpPEHb HATypajbHOU
CTEIECHU;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHb C PAllMOHAILHBIM MTOKa3aTeleM;

cBOOOJHO OMNEpPUPOBaTh MOHATUAMU: JIOTapuPM UHKCIa, JECATHUYHBIE H
HaTypaJbHBIC JIOTApU(MBL;

cBOOOIHO OMNEPHUPOBATh MOHATHSIMH: CHUHYC, KOCUHYC, TaHI'€HC, KOTaHTEHC
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YHUCJIOBOI'O apIyMEHTa;

ONEPUPOBATh MOHATUSAMU: APKCHHYC, apKKOCHHYC U apKTaHI€HC YHCIOBOIO
apryMeHTa.

CBOOO/IHO ONEpPUPOBATH MOHATUSIMHU: TOXKIECTBO, YPaBHEHHME, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPaBHEHUS-CIICICTBUS, pABHOCUIIbHBIE HEPABEHCTBA,

OPUMEHATHh pPa3jIMyYHble METOJAbl PELIECHUS PpPalUOHAIBHBIX MU JApOOHO-
palMOHAIbHBIX YpPaBHEHUH, NPUMEHATh METOJl HHTEPBAJIOB JJI1 pEIICHUS
HEPaBEHCTB;

CBOOOJHO OIEpUPOBATH MOHATHSMHU: MHOIOYWIEH OT OJHOW IEPEMEHHOM,
MHOTOUYJIEH ¢ IedbiMH KO3 (UIMEeHTaMH, KOPHM MHOTOYJICHa, HIPUMEHATH
JIEJICHNE MHOTOWIEHA Ha MHOTOWIEH C OCTaTKOM, TeopeMmy be3y u teopemy Buera
JUISl peLIeHUs 3a/1ay;

CBOOOJHO OIEPUPOBATH MOHATUSAMH: CHCTEMA JIMHEWHBIX YpPaBHEHHI,
MaTpulla, ONpPENeIUTEIh MaTpUIbl 2 X 2 M €ro TreOMETPUYECKHIl CMBICI,
UCIOJIb30BaTh CBOMCTBA ONpPENENMUTENs 2X2 Il BBIYMCIEHHUS €ro 3HA4YCHMUS,
OPUMEHATH ONPEACNTUTENN JJI1 PELIEHUS CHUCTEMbl JIMHEWHBIX YypaBHEHUH,
MOJIEJIMPOBATh pEabHbIEC CUTYaIlMH C IOMOIIbIO CUCTEMBI JIMHEHHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOIIBIO MAaTpPUIl W OIPEACIIHUTEIEH,
UHTEPIIPETUPOBATH MOJYYECHHBIN pe3yNbTar;

UCIIOJIb30BaTh CBOWCTBAa JEWCTBUA C KOpPHSAMH Uil TNpeoOpa3oBaHMs
BBIPAKEHU;

BBIIIOJIHATH PE0OPA30BaHUS YUCIOBBIX BBIPAKEHU, COAEPKALIUX CTEIEHU C
palMOHAIBHBIM NTOKA3aTeNeM;

UCITI0JIb30BaTh CBOICTBa aorapupmMoB IS npeoOpa3zoBaHus
Jorapu(pMHUUECKUX BBIPAKECHUN;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: HPPALMOHAIBHBIE, MMOKa3aTENbHbIE U
Jorapu(pMHUUECKre ypaBHEHUS, HAXOAUTh UX PELICHUS C IIOMOILBIO PABHOCHIIbHBIX
NIEPEXOJ0B WIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;

IPUMEHATh OCHOBHbIE TPUTOHOMETpHUUECKHE (POpMyIIbl AJis MPpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUIA;

CBOOO/IHO OINEpUpPOBaTh TMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHATh  HEOOXOAuMble  (OpPMYJbl Ul  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUII;

MOJICJIMPOBATh peajbHbIE CHUTyalldd Ha S3bIKE anreOpbl, COCTaBJIATh
BBIPDAKEHUS, YpPAaBHEHMs, HEPABEHCTBA MO YCIOBUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJEIIN C UCIIOJIB30BAHUEM almapara ajreopsl.

CBOOOJHO OMEpUPOBaTh MOHATUAMHU: (YHKLHMS, CIOCOOBI 3aaHus (DYyHKIIMH,
B3aMMHO 0OpaTHble (QYHKIUHU, KOMHOO3MIMUS GYyHKUUNA, Trpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpapuKoB (PyHKIIUI;

cBOOOIHO ONEpPUPOBATh MOHIATUSIMH: OOJIACTH OMPENCICHHUS U MHOXECTBO
3HaYeHUN QPYHKINUU, HYJIH QYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OMEpUPOBATh TMOHATUSAMHU: YETHBIE M HEUETHBIE (PYHKIIHH,
nepuoanyeckre (QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKLIUH, MAaKCUMyMbI U
MUHUMYMBI (pyHKIIMH, HaumOoJblllee M HaMMEHbIIee 3HaueHHue (YHKIUU Ha
IIPOMEKYTKE;
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cBOOO/IHO OMEPUPOBATH MOHIATUSIMH: CTETIEHHAss (PYHKLHSA C HAaTypadbHBIM H
LeNbIM TOKa3zaTesneM, IpaduK CTENeHHOW (QYHKUMU C HATypajbHBIM M IIEJIbIM
nokasaresneM, rpaduk KOpHsS n-oi CTeNeHW Kak (YHKIMU OOpaTHOM CTENeHH C
HATypaJbHBIM ITOKa3aTelIeM;

OIEpPUPOBATH TOHATUSMH: JIMHEHHAsA, KBaJIpaTW4yHas U JPOOHO-JIMHEHHas
(yHKLINH, BBITIOIHSTH JIEMEHTApHOE UCCIIEI0BAaHKE U TIOCTPOCHUE UX TPAPUKOB;

CBOOOJHO OIEpHUPOBATh MOHATHAMH: IOKa3aTelbHAs M JOorapugpmuuecKas
(GyHKIIMM, UX CBOMCTBA M TpaduKH, MCIONB30BaTh MX TpadUKHU ISl PELICHUS

YPaBHEHU;

CBOOOJIHO OIIEPUPOBATh MOHATHUSIMU:  TPUTOHOMETPHUYECKAS
OKPYXHOCTb,  OINpPEACICHHE  TPUTOHOMETPUYECKUX  (YHKLIHMA  YHUCIOBOrO
apryMEHTa;

UCIIOJIB30BaTh Tpaduku (QYHKIUN 1O HWCCIENOBAHUS TIPOIECCOB U
3aBUCUMOCTEH NP PEIICHUH 3aJlad U3 JPYTUuX y4eOHBIX MPEIMETOB U PeaIbHOMN
YKU3HH, BBIpAXXaTh (OPMYJIaMH 3aBUCUMOCTU MEXK/y BEIMUYNHAMU;

CBOOOJTHO OIEPUPOBATH MOHATUSAMU: apudMeTHuecKass U TreoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETPUUECKasi MPOrPECCUs], TUHEUHBIN U
AKCIIOHEHIIUATBLHBIN POCT, OPMYIIa CIOKHBIX MPOIEHTOB, UMETh MIPECTABICHHUE O
KOHCTAHTE;

UCIIOJIb30BaTh MPOrPECCUU I PEIICHUS PEAIbHBIX 3aad MNPHUKIATHOTO
XapaKkTepa;

CBOOOJIHO ONEpPUPOBAThH MOHATUSAMHU: TIOCIEI0BATEIBHOCTD, CIIOCOOBI 3aJaHus
MOCJIEIOBATENbHOCTE, MOHOTOHHBIE M OTPAaHUYEHHBIE TOCIEAOBATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKIAEHUS MAaTEeMaTUYECKOro aHajM3a KakK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJ/IHO OMEPUPOBATH MOHITUSMU: HEMPEPHIBHBIC (PYHKIIMH, TOUKH pa3pbiBa
rpaduka GyHKIMH, aCUMITOTHI rpaduka QyHKITNY;

CBOOOJTHO OIEpUPOBATh TMOHATHEM: (DYHKITUS, HEMpEphIBHAs Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJIS PEIICHUS 33714,

CBOOOJTHO OIEpUPOBATh TMOHATHSMHU: TIepBasi W BTOpas TPOU3BOJIHBIE
dbyHKIIMH, KacaTelbHas K Tpaduky QyHKINY;

BBIYUCIISITh MPOU3BOJHBIE CYMMBbI, MPOU3BEACHUS, YACTHOTO U KOMITO3HIIMU
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITUH;

UCIIOJIb30BaTh T€OMETPUUECKUH M (PU3UYECKHM CMBICA MPOU3BOJHOM st
pelieHus 3a1a4.

CBOOOJHO  OMEpUpPOBaTh  MOHATUSAMH: MHOXKECTBO, OINEpaluu  HaJ
MHOECTBaMU;

MCI0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar JJis ONMMCaHUs peajbHbIX
MPOLIECCOB U SIBJICHUM, TPU PEUICHUU 3a]1a4 U3 APYTUX YUYEOHBIX MTPEIMETOB;

cBOOOJIHO OIEpPUPOBATh MOHATHUSMH: OIpeleJIeHHe, TEeOpeMa, ypaBHEHHeE-
CJIEJICTBUE, CBOMCTBO MaTeMaTH4YECKOT0 00BEKTAa, 10Ka3aTeIbCTBO, PABHOCUIIbHbIC
YpaBHEHUS U HEPABEHCTBA.

CBOOOJIHO ONEpUPOBAaTh MOHATUAMM: HATypaJlbHOE U IEJI0oe YHCIIO,
MHOKECTBA HATypaJbHbIX U LEJIBIX YUCEN, UCIOJIb30BaTh MPU3HAKU JEIUMOCTHU
uenbix yucen, HOJl u HOK HaTypalibHBIX 4Mcen JJsl pelieHus 3a]a4, IPUMEHSTh
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anroput™m EBkina;

CBOOOJTHO OIEpPUPOBATH MOHATHEM OCTaTKa MO MOJIYJI0, 3alUChIBaTh
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHS;

CBOOOJIHO OMNEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHCJIO M MHOMXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE YHCa B alreOpanyeckod u
TPUTOHOMETPUUECKOU (DOpME, BHITIOTHATH aprU(PMETHIECKUE ONIEPALIUUA C HUMHU

U U300pakaTh Ha KOOPJMHATHOM MIOCKOCTH.

CBOOO/IHO ONEpPUPOBATh MOHATHUSIMU: HpPpalMOHAIBHBIE, MOKAa3aTelbHBIE U
JorapuMUYECKHEe HEPaBEHCTBA, HAXOMUTh WX PEIMICHHS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYIIECTBIISTH OTOOP KOPHEH TIPH PEIICHUN TPUTOHOMETPUIECKOTO
YPaBHEHHS;

CBOOOJIHO ONEpPUPOBATh TMOHSATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHSATh  HEOoOXoaumble  (HOPMYJBI  JJIi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTEPUPOBATH MOHATUSAMH: CUCTEMa M COBOKYITHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAJIbHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
jorapuMUYECKUX YPaBHEHUI U HEPABEHCTB;

peuarp paloOHaJbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapu@MuyYecKkue W TPUTOHOMETPUUECKHME YpaBHEHHSI W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSITH TpapuyecKkre METOMbI JJIsl PEIICHUs] YPABHEHUN U HEPABEHCTB, a
TAKXE 3a71a4 C [TapaMeTpaMu;

MOJICIUPOBATh pEAJbHBIE CHUTyalldd Ha S3bIKE alreOpbl, COCTaBIISIThH
BBIPAKCHUSA, YPABHCHHMS, HEPABEHCTBA M WX CHCTEMBI IO YCIOBHUIO 3a/1a4H,
UCCJIEIOBATh TOCTPOCHHBIE MOJIETTM C HCIOJIb30BAHUEM alllapara ajreopsl,
VHTEPIPETUPOBATH NIOJTYUYECHHBIN PE3YJIbTAT.

CTpOUTh TpaduKy KOMIOZUIHUU (YHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTh TeOMETpUYECKHe o0pa3bl ypaBHEHHMM W  HEPaBEHCTB Ha
KOOPJUHATHOM TIOCKOCTH;

CBOOOJTHO  OMEpUPOBATh TMOHATUSAMH: TPaQUKU TPUTOHOMETPUUYECKUX
yHKUMH;

MPUMEHSITH (DYHKITUU JJIsT MOACTIUPOBAHUS U UCCIIEIOBAHUS PEATbHBIX
ITPOLIECCOB.

WCIIOJIB30BaTh MPOU3BOJIHYIO JIJIsI UCCIIEIOBaHUS (DYHKIIMM HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxOJUTh HAUOOJIbIIIEC U HAMMEHbIIIee 3HAaUCHUsT (DYHKIIMH HETPEePHIBHON Ha
OTpE3KE;

WCIOJIb30BaTh MPOW3BOJIHYIO JUISI HAXOXKIACHHS HAWIYYIIEr0 PEUICHHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKMX, 3aJadvax, I
OTIpEJICICHUS] CKOPOCTM W YCKOPEHHsS TIpoliecca, 3aJaHHOro (Gopmynoi wuim
rpadukom;

CBOOOJHO  OMEpPUPOBATH TMOHATHUAMH: TEPBOOOpa3Has, OIPEACIEHHbBIN
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UHTETpall, HAXOJWUTh MEePBOOOpa3HBIC AIEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTterpai no popmysne HerotoHa-JIeitbHuna;

HAXOAMTH IJIOLIAAH IVIOCKUX GUTYP U OOBEMBI TEN ¢ TOMOLIBIO UHTETpaIa;

UMETh IMPEJCTAaBICHUE O MAaTEMaTUYECKOM MOJECIMPOBAHUM HA IpUMEpE
cocTaBieHUs U pepeHInaIbHBIX YPaBHEHUM;

pelaTh NpUKIAAHbIE 3a/ladyd, B TOM YHUCIE COLUAJIbHO-3KOHOMHUYECKOTO U
($u3MYECKOT0 XapaKkTepa, CpeACTBAMU MaTEMAaTUIECKOTO aHaIN3a.

CBOOOJHO ONEPUPOBATH OCHOBHBIMH IOHATHUSIMH CTEPEOMETPHM  IPHU
pELICHNUH 33a4 U IPOBEJACHUHN MATEMATHUYECKUX PACCYKICHUN;

NPUMEHATh aKCHUOMBbI CTEPEOMETPUU M CIEACTBUS W3 HUX IPU PELICHUU
F€OMETPUYECKHX 3a]1aY;

KJIACCU(PUIIMPOBATh B3aHMMHOE pPACMOJOXKEHHE NPSIMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MMPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

cBOOO/IHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C yYTJaMH B IPOCTPAHCTBE:
MEXIY IMPSAMBIMHU B IPOCTPAHCTBE, MEXKY IIPSIMOU U IJIOCKOCTBIO;

cBOOO/IHO OIEPUPOBATh MOHATUSMH, CBI3aHHBIMHU C MHOTOTpaHHUKaMHU;

cBOOO/IHO paclio3HaBaTh OCHOBHBIE BHJIbI MHOTIOI'PAaHHUKOB (TpuU3Ma,
NUpaMuJIa, MPSIMOYTOJIbHBIA apajuieenunesn, Kyo);

KJIACCU(PUIMPOBATh  MHOTOTPAHHUKH,  BbIOMpas  OCHOBaHUSA [
KJIaCCU(PUKaALUY;

CBOOOJHO  ONEpUpOBaTh  MOHATUSAMH,  CBSI3AHHBIMM C  CEYEHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

BBINIOJIHATH MapajuleNIbHOE, [IEHTPAIbHOE U OPTOTOHAIBHOE MPOEKTUPOBAHUE
(Guryp Ha IIOCKOCTb, BBINOJIHATH U300paKeHUs (PUTYpP Ha MIIOCKOCTH;

CTPOUTH CEYEHUS MHOTOIPAHHHUKOB PAa3JIUYHBIMU METOJAMH, BBIIOIHAThH
(BBIHOCHBIE) TMJIOCKHE YEPTEXH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXy, COOKY, CHU3Y;

BBIUUCIIATH IUIONIAIM MOBEPXHOCTEW MHOIOIPAHHUKOB (IIpU3Ma, MUpaMKa),
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (HOpMYII;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh
Y TUIOCKOCTh CHUMMETPHHU, LIEHTP, OCh U MIIOCKOCTh CUMMETPUHU (DUTYPBL;

CBOOOIHO OIEpPUPOBaTh TMOHATUSMHU, COOTBETCTBYIOLIMMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBINIOJIHATH JIEUCTBHS HAaJl BEKTOPAMH;

pemiaTth 3aJayd  Ha JI0Ka3aTeNbCTBO MaTEeMaTHYECKUX OTHOIIEHUH WU
HaXOXKJEHUE TE€OMETPUYECKHX BEJIHMYMH, TMPUMEHSS HW3BECTHBIE METOIbI IpHU
pELICHUH MaTeMaTUYEeCKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CJI0KHOCTH;

OPUMEHATh  NPOCTEHIINE MPOrPAaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHbIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay;

U3BJIEKAaTh, MPEOOpa3OBbIBATh M HHTEPHPETUPOBATH HHPOPMAILUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEICTaBICHHYIO Ha YepTekax U
PHUCYHKaX;

OPUMEHATH MOJyYEHHbIE 3HAHUS Ha MPAKTHUKE: CPaBHUBATh U aHAJIM3UPOBATD
peanbHbIe CUTYallMd, NPUMEHATh HW3YYEHHBIE IIOHATUS B IIPOLIECCE ITOMCKA
pelieHusT MaTeMaTU4YecKu CQPOpPMYIUPOBAHHOM MPOOIEMbI, MOAEIUPOBATH
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peasibHble CUTyallMd Ha S3bIKE T€OMETPHUH, HCCIEIOBATh MOCTPOCHHBIE MOJAETHU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TEOpEM, anmapara ajreopsl, pelaTh
IPAKTUYECKHE 33]1a4M, CBA3aHHbIE C HAXOKJICHUEM I€OMETPUUECKHUX BEIUYUH;

UMETh TNPEJCTaBICHUS 00 OCHOBHBIX 3TallaXx pa3BUTHUA TE€OMETPUM Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

CBOOO/IHO ONEPUPOBATH NOHATUAMM, CBSI3AHHBIMM C LMJIUHAPUYECKOM,
KOHUYECKON U CPEpUUYECKOM MOBEPXHOCTIMHU, OOBACHATH CIIOCOOBI MOTYUEHMS,;

ONEPUPOBATh TOHATUSMH, CBSI3aHHBIMH C TEJIaMH BPAIICHUSA: LUJIHHIPOM,
KOHYyCOM, c(hepoii u mapowm;

pacro3HaBaTh Teja BpalleHus (UIUHAP, KOHYC, cdepa U 1ap) U OOBICHITH
CHIOCOOBI MOTYYESHHsI TEJ BpaICHHS;

KJIacCU(DUIMPOBATH B3aUMHOE PACIIOIOKeHNEe C(hephl U TIIOCKOCTH;

BBIUMCIISATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeNl BpalICHHUS,
00BEMBI M IUIOUIAJM TIOBEPXHOCTEH MHOTOIPDAaHHUKOB M TeJl BpallleHus,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

CBOOO/IHO ONEpPUPOBATH IOHATUSMH, CBA3aHHBIMH C KOMOWHALUSMHU Te
BpaIllEHUs1 U MHOTOTPaHHUKOB: MHOTOTPaHHMK, BOUCAHHBIN B c(hepy U ONMCAHHbBIN
oKoJI0 cepsl, chepa, BucaHHasi B MHOTOIPaHHUK WJIM TEJIO BPaIllCHUS;

BBIUUCIIATh COOTHOIIEHUS MEXIy IUIOHIaJIMU MOBEPXHOCTEH U o0BEMamMU
ITOJTOOHBIX TEI;

U300pakaTh u3ydaemble (PUTypbl, BHINOIHATEH (BBIHOCHBIE) TUIOCKHE YEPTEKU
U3 PUCYHKOB IPOCTBIX OOBEMHBIX (UIYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOMTH
CEUCHUSI TEJ BPAIICHUS;

U3BJIEKAaTh, HWHTEPIPETUPOBATh U MPEoOpPa3oBBIBATE HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
pPHUCYHKaX;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEPALUU HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKapTOBOI crcTeMe KOOPAUHAT;

pelaTb reOMETpUYECKe 3a7jauld Ha BBIYMCICHUE YIJIIOB MEXIY MPSAMBIMU U
IUIOCKOCTSIMH, BBIUMCJICHHE PACCTOSTHUI OT TOYKU /O IJIOCKOCTH, B IEJIOM, Ha
IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/A MIPH PEIICHUN;

CBOOOIHO OINEpUpPOBaTh IOHATUSIMU, CBSI3aHHBIMM C JBH)KCHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJHATh M300paKEHHWS MHOTOTPDAaHHUKOM ¥ TENl BpallleHUs IMpH
MapajuleIbHOM NIEPEHOCE, HEHTPAIBbHON CUMMETPHUH, 3€PKAIbHONM CUMMETPHUH, TIPU
MOBOPOTE BOKPYT MPsIMOM, MpeoOpa3oBaHus o100,

CTPOUTHh CEUEHHS MHOTOTPAaHHUKOB W TEJ BpAICHUS: CEUCHHS IMINHIpPA
(mapanienbHO W TEPHCHIUKYISIPHO OCH), CEUeHHUs KOHyca (MapayjieibHOe
OCHOBAHUIO U MPOXO/sIIIee Yepe3 BEPILNHY), CEUeHHUs 1apa;

UCIIONIb30BAaTh METOAbl TIOCTPOEHHUS CEUEHUH: METOJ CIEAO0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH MIIOCKOCTH;

JI0Ka3bIBaTh T€OMETPUUECKHUE YTBEPKIACHMUS;

OPUMEHATh TeOMETpUUecKre (aKThl Uid pPEIICHUs CTEPEOMETPUUECKUX
3a]a4, MPEANoaraloluX HECKOJIBKO 1IaroB PEUIeHHs], €ClIM YCIOBUS MPUMEHEHUS
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3aJjaHbl B IBHOHM U HEABHOM (opMe;

pelmarbs 3aJayd  Ha JI0Ka3aTeJIbCTBO MATEMATHYECKUX OTHOUIEHUN H
HaxX0JICHUE TEOMETPUUECKUX BEJINYUH;

MPUMEHSITh TPOTPaMMHBIE CpPEICTBA M DIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

MIPUMEHSITH MTOJIYyYCHHbIE 3HAHHS HA MPAKTUKE: CPABHUBATh, AHAITM3UPOBATH U
OLICHUBATh PEAIbHBIE CHUTYallMH, NPUMEHATh H3YUYEHHBIE IOHATHS, TEOPEMBI,
CBOMCTBa B TMpoIlecce MOMCKAa PEUICHHs MaTeMaTH4YeCKH CHOpPMYyIUPOBAHHOM
npoOJieMbl, MOJETUPOBATh peajdbHbIE CHUTyalldd Ha S3bIKE TE€OMETpUH,
MCCIIE0BATh ITIOCTPOCHHBIE MOJIEIHN C UCIIOJIb30BAHUEM F€OMETPUUECKUX NOHATUN
U TeopeM, ammapaTta aireOpbl, pemaTh MPaKTUYECKHE 3aJadM, CBS3aHHBIE C
HAax0KJICHUEM T'€OMETPUUECKHUX BEJINYNH;

UMETh MPEACTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUU Kak
COCTaBHOU

4yacTu (PyHIaMEHTa Pa3BUTHUS TEXHOJOTUH.

cBOOO/IHO ONEpPUPOBATH MOHATUSAMU: rpad, INIOCKUN rpad, CBA3HBIN rpad,
nyTe B rpade, 1enb, LUK, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4alHOTO
JKCIIEPUMEHTA;

CBOOO/IHO OINEPUPOBaTh MOHATHUAMHU: CIy4YallHBIH SKCIEPUMEHT (OIIBIT),
cllydailHO€ COOBITHE, DJIEMEHTAPHOE CllydyallHOEe COOBITHE (3JIEMEHTAPHBIA UCXON)
CIIy4ailHOr0  ONbITa, HAXOAWTh BEPOSITHOCTU COOBITMMI B  ONBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUAMY;

HaxoJUTh U (GOPMYJIUPOBATH COOBITUS: MEPECCUCHHUE, 0ObEAMHEHNE TaHHBIX
COOBITHH, COOBITHE, TPOTHUBOIOJIOXKHOE JAHHOMY, HCIOJb30BaTh JIHATPAMMBI
Dilniepa, KOOPAMHATHYIO TIPSIMYIO JIJISl PEIICHUs 3a/iad, MO0JIb30BaThCsl (HOpMyIion
CJIOEHUSI BEPOSITHOCTEN /ISl BEPOATHOCTEHN JABYX U TPEX CIIy4YailHbIX COOBITHH;

ONEpUPOBATH  IOHATHUIMMU: YyCIIOBHAsl  BEPOSITHOCTS, YMHOXEHUE
BEPOATHOCTEW, HE3aBUCUMbIE COOBITUS, JEPEBO CIy4yalHOrO HKCIEPUMEHTA,
HaXOJUTh BEPOATHOCTH COOBITUH C TOMOIIbIO MpaBWIa YMHOXEHHs, JepeBa
CIIy4allHOTO OIIbITa, MCIOJb30BaTh (POPMYNY TOJHOW BEPOSITHOCTH, (OpMYITy
baifeca pu pemenun 3aaad, onpeesaTh HE3aBUCUMOCTh COOBITHIM TI0 hopMyJie U
10 OpraHU3alUU CIIy4aHOTO YKCIIEPUMEHTA;

OPUMEHATh M3yYEHHblE KOMOMHATOpHbIE (OPMYNIBl ISl TEpPEUNCICHUS
AIIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4yallHOTO OIbITa, PEUICHUS
3a/1a4 110 TEOPUHU BEPOSTHOCTEN;

CBOOOJHO  ONEPUPOBATH MOHATUAMM: OWHAPHBIM  CIy4yalHBIA  OMBIT
(ucblTaHuE), yCIeX M HeyJada, HE3aBUCHMbIE UCIBITAHMS, CEpUs HCIBITAaHUMH,
HaXOJIUTh BEPOSITHOCTH COOBITUI: B CEpUM MCIBITAHUW JO TMEPBOrO ycnexa, B
Cepuu UCIbITaHUW BepHyJIu, B OMBITE, CBA3aHHOM CO CIIy4alHBIM BBIOOPOM W3
KOHEYHOU COBOKYITHOCTH;

cBOOOIHO OMEpUPOBATH MOHATHAMH: CIIy4ailHas BEJIUYUHA, pacIpeleleHHe
BEPOATHOCTEW, JauMarpaMMa pacrhpelerieHus, OuHapHas ciydailHas BeJTUYMHA,
reoMeTpuyecKoe, ONHOMHUAIBLHOE paclpeiesieHUE.

ONEPUPOBATH TOHATUAMM: COBMECTHOE pAaCIpeleIeHue IBYX CIIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PacHpeesieHusl IBYX CIydalHBIX
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BEJIMYMH JUIS BBIACIICHUS PACHPENCIICHUS KaXKIOM BEIWYUHBI, OIPEACICHUS
HE3aBUCUMOCTH CIIyYalHbIX BEJIMYNH;

CBOOO/IHO ONEPUPOBATH MOHATUEM MAaTEMaTUYECKOTO OKUIAHUS CIydaiiHON
BEJIMYMHBI (pacrlpeesieHus), IPUMEHATh CBOMCTBA MATEMaTUYECKOIO 0XKMJIaHUS
IpU PELICHUH 3a/lay, BBIYUCIATh MATEMAaTUUYECKOE OKUIaHHE OMHOMHUAIBHOIO U
reOMETPUYECKOTO PACTIPEACIICHN;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: TUCHEPCHUS, CTAaHIAAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJINYMHBI, TPUMEHATh CBOMCTBA NHMCIEPCUU CIIYYaWHOW BEJIIMYHHBI
(pactipenenieHHs) MPU PELICHUU 3a/1ad, BBIUKCIATH JUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUYECKOI0 U OMHOMHAJIBHOTO pacipe/leICHUM;

BBIUUCIISTH BHIOOPOUYHBIE XapAaKTEPUCTUKH IO TAHHOW BBHIOOPKE W OIICHUBATh
XapaKTePUCTHKU TEHEPaTbHOM COBOKYIMHOCTH JaHHBIX IO  BBIOOPOYHBIM
xapaktepucTukaM. OLEHHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTATUCTUYECKUE TUIIOTE3BI, NIOJIb3YACh U3YYEHHBIMU PACIIPEACICHUAMU.

2.1. BocnurarenapHas 1eb

B pesynbraTe ocBoeHUs yueOHON JUCIUIUIMHBI B COOTBETCTBHM C paboyeit
IPOTrPaMMOit BOCIIUTAHUS oOpa3oBaTenbHOI IPOrpaMMBbl CpEIHETO
podecCHOHANBHOTO 00pa30BaHUs MOATOTOBKHU CIEIIMAIIMCTOB CPEHETO 3BEHA 110
crieniaiabHOCTH 38.02.03 OnepaiimoHHas A€sTEIbHOCTh B JOTUCTUKE Peaiu3yeTcs
BOCIUTATENbHAS 11€JIb — TMYHOCTHOE Pa3BUTHE OOYHAIOIIUXCA U UX COLMANI3aIus,
MPOSIBIIAIONINECS B Pa3BUTUM MX MO3UTUBHBIX OTHOIICHHH K OOIECTBEHHBIM
IIEHHOCTSIM, MPUOOPETEHUN ONbITA MOBEJACHUS U MPUMEHEHUsI CHOPMUPOBAHHBIX
OOIIUX KOMIETEHIIUN CTICIIUATUCTOB CPEIHErO 3BEHA Ha MPAKTHUKE.

JIngyHOCTHOE pa3BUTHE O0YYAIOIMIMXCS U UX COLIMATN3AIINS, TTPOSIBIISIOIINECS
B Pa3BUTUU UX T[O3UTHUBHBIX OTHOLIEHWA K OOIIECTBEHHBIM IIEHHOCTSIM,
NPUOOPETEHUN ONBITa TOBEACHUS W TMPUMEHEHHS CHOPMHUPOBAHHBIX OOIIHUX
KOMIETEHIUN MPEICTABICHO CIAEAYIOIMMH JIMYHOCTHBIMU PE3YJIbTaTAMMU:

JIn4HOCTHBIE pe3y/IbTaThl Koa 1nyHOCTHBIX
peajin3aluu MPorpaMMbl BOCUTAHUSA pe3yJabTaToB
(Oeckpunmopwi) peanu3anuu
NPOrpaMMmblI
BOCIIMTAHUS

IIposiBnsromnid M JIEMOHCTPUPYIOIIMNA YBAKEHHE K JIIOAAM TpPYyAa,
OCO3HAIOIIMN LEHHOCTh coOcTBeHHOro Tpyda. Crpemsmuiics K

(OpMHUPOBAHHIO B CETEBOM cpele JUYHOCTHO U MPOPECCHOHATBHOIO P 4

KOHCTPYKTUBHOTO «1IM()POBOTO CIIe/1ay

3aboTsAmumiics O 3alIuTe OKpYXarollell cpenbl, COOCTBEHHON U UyKOi JIP 10
0€30MacHOCTH, B TOM yHuciie UG POBOI

YMmeromuit ObICTPO MPUHUMATH PEIICHUS, paclpeieNaTh COOCTBEHHBIE JIP 18

pPECYPCHI M YIIPABJISITH CBOUM BPEMEHEM

CriocoOHbIH K TpyI0BOH PO EeCCHOHATLHOMN 1eATEIFHOCTH KakK K
BO3MOXKHOCTH Y4acTHUs B PEILICHUU JINYHBIX, OOIIECTBEHHBIX, JIP 21
rOCyJJapCTBEHHBIX, OOIEHAIIMOHATILHBIX MTPOOIIEM
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2. CTPYKTYPA U COJEPXKAHUE OBHIEOBPA3OBATEJBLHOM

JUCHUIIJIMHBI OYIL.07 MATEMATHUKA

2.1. O0bem y4eOHOM TMCHMILIMHBI M BHAbI Y4e0HO padoThI

Bun yueOHO# paOOThI O0bem yacoB
O6beM 00pa3oBaTEIBHON MPOTPAMMBI 258
OO0s3arenpHas ayAUTOpHas yueOHasi Harpy3ka (BCEro) 178
B TOM YUCJIE:
TEOPETUYECKOE 00yUCHHE 92
IIPAKTUYECKUE 3aHATUS 86
IIpodeccuoHaANTBHO-OPUEHTHPOBAHHOE COACPIKAHME (ComepiKaHue 56
MPUKJIAJTHOI0 MOIYJIfA)
BT. 4..
TEOPETHYECKOE 00yUEHUE
MPAKTUYECKUE 3aHATHUS 56
ITpomexyTounas arrectanus (B hopme IK3aMeHa) 24
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2.2. TemaTuueckuil iaH u cogepxkanne yueOnoun aucuummmabl OYI1.07 MaTemaTtuka

HaumenoBanue pa3znenos u Copneprxanue yueOHOro Matepuaa (OCHOBHOE U MPO(eCCHOHATBHO-OPUEHTHPOBAHHOE), O6vem | dopmupyemsble
TEM [IpakTnueckoe 3aHATHE, NPUKIATHONW MOYJIb IPU HAJTUYUU 4acoB KOMIIETEHIIUH
1 2 3 4
Icemectp 92
Pa3znea 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHO IIKOJIbI 24
Tema 1.1 Copneprkanue y4eOHOro Marepuasa
Lenn n 3anaun maTreMaTuKy | bazoBble 3HaHMS ¥ yMEHUS B TPO(ECCHOHATILHON U B TOBCETHEBHOM JIEATEIILHOCTH.
IIPY OCBOCHUU JlelicTBus HaJl MOJNOKUTEIBHBIMU U OTPULATEIbHBIMU YHCIAMH, C OOBIKHOBEHHBIMU U 2
crenuanbHocT. Yucna u JECATUYHBIMH Jpo0siMu. JIeiicTBUs cO cTeneHs MH, (YOpMYJIIbl COKPAIIEHHOTO YMHOKEHHSL.
BBIYHCIICHUS IIpakTuueckoe 3aHsiTue
Tema 1.2 Copepxkanue y4eOHOro Marepuana
ITponientHeie Beruuciaenus. | IlpocTeie mponeHTHI, pa3Hble clIOcOObl UX BhIYMCICHUs. C0KHbIE TPOLICHTHI 2
IIpakTHueckoe 3aHsTHE. OK.0l.
Tema 1.3. IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE COJECP:KAHUE (COIepKAHUe TPUKJIATHOTO MOIYJIs1) OK.02.
I'eomeTpus Ha IIIOCKOCTH Busl nmiuockux (GuUryp v ux miomas. OK.03.
[TpakTMKO-OpHEHTHPOBAHHBIE 331a4U B Kypce T€OMETPUHN Ha MJIOCKOCTH 2 OK.04.
ITpakTHueckoe 3aHsATHE OK.05.
Tema 1.4 Copneprkanne yaeOHOro MaTepuana OK.06.
VYpaBHEHNS U HEPABEHCTBA | PaBHOCMIIBHOCTh ypaBHEHMH M HepaBeHCTB. JIMHelHble, KBajJpaTHbIE, JIPOOHO-JIMHEHHbIE OK.07.
ypaBHEeHUs U HepaBeHcTBa. OOlIMe METOAbl pEIlIeHUs YpaBHEHUMN: IEpexo] OT pPaBEHCTBA IIK.2.2
(GyHKLIUH K Iepexoay paBeHCTBAa apryMEHTOB JUIsl MOHOTOHHBIX (DYHKLUH, METOJT Pa3/I0KEHHsI Ha 2
MHO’KHTEJH, METOJI BBEJICHUS] HOBOM NepeMeHHON, (YHKIIMOHATIbHO-rpapuuecKkuii MeToJ,
KomOuHupoBaHHOe 3aHATHE
Tema 1.5 YpaBuenus u Copnepkanne y4eOHOro Matepuana
HEPABEHCTBA C MOIYJIEM. Omnpenenenne monyinsd. [Ipocreiine ypaBHeHUs U HepaBeHCTBa ¢ MoayJieM. [Ipocreiinue
VYpaBHEHUS ¥ HEPABEHCTBA | ypaBHEHHUS M HEPABEHCTBA C MAPAMETPOM. 2
C IMapaMeTpoM Komb6uHnpoBaHHOe 3aHATHE
Tema 1.6 IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COJlepKaHMe (Coep:KaHNe TPUKJIAJTHOIO MOLYJIsI)
CocraBneHue U pelieHne Pemenne TekcTOBBIX 3a71a4 TPO(ECCHOHATILHOTO COACPKAHMSL. 8

npogeccHOHAIbHBIX 3a]1a4
C IOMOIIBIO YPaBHEHHU.

HpaKTI/ILIeCKOC 3aHATUC

Tema 1.7

CopepxaHrie yaeOHOT0o MaTepuana
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Cucrema ypaBHEHUM U

CniocoObI perieHus JIMHEHHBIX ypaBHeHHH. [loHsaTus: maTpuna 2 x 2 u 3 x 3, onpeaenuresns

HEPABCHCTB maTpulibl. Meton I'aycca. CucteMbl HEMMHENHBIX ypaBHEHUNH. CHCTEMbl HEPABEHCTB. 2
Komb6unnpoBanHoe 3aHsTue.
Tewma 1.8 CopepxaHne yaeOHOT0o MaTrepuaa
Pemenue cucrem CrniocoOnI penieHus JIMHEHHBIX ypaBHeHH. Metop ["aycca. CucteMbl HETMHEHHBIX YPaBHCHH.
YpaBHEHUN U HEPABEHCTB CucreMbl HEpaBEHCTB. 2
[TpakTHueckoe 3aHsITHE.
Tema 1.9 Copepxanne yaeOHOT0o MaTrepuaa
BxonHOHN KOHTPOIBL Brruncnenus u npeobpa3oBanus. YpaBHEHUs M HEPaBEHCTBA. | 'eoMeTpHst Ha MIIOCKOCTH. 2
KonTponbnas pabota
Pa3neu 2. Crenenn u kopHu. CreneHHas QyHKIUs. 12
Tema 2.1 CopepxaHue yaeOHOro Marepuana
@OyHKIUH, UX CBOWCTBA. OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HaUYeHUH QyHKIUI. YeTHOCTh, HEYETHOCTD, 2 OK.O1.
Crioco0bI 3a1aHusI nepuoanIHoOCTh GyHKIuiA. CrocoOsl 3a1anus QyHKIUHI OK.02.
byHKLIUH KoMOMHUPOBAHHOE 3aHATHE OK.03.
Tema 2.2 Copepkanue y4eOHOro Marepuana OK.04.
CoiicTBa CTCIICHH € IlonsiTe KOpPHA n-W CTENEHW W3 JEHCTBUTENBHOTrO uyMciia. PyHKIuM y = 1fx , CBOWCTBa M OK.05.
palnOHAIBHEIM 1 rpa¢puku. CBoiicTBa KOpHS n- crenmeHu. CBoicTBa CTENEHM C PpAlUOHAIBHBIM U 2 OK.07.
ACHCTBUTCIIBHBIM JENCTBUTENbHBIM NoKa3aTrensiMu. CTeneHHble QYHKIIMH, UX CBOWCTBA U Ipa(UKu.
Tlokasate/iaMu KomOuHupoBaHHOe 3aHATHE
Tema 2.3 Copepkanne y4eOHOro Matepuana
Penrenue uppanuoHanbHelx | PemeHue nppaliioHaJIbHBIX YpaBHEHHUH U HepaBeHCTB. MeTo/bl HX pelieHHs.. 4
YPaBHEHH U HEPABEHCTB [TpakTHYeCcKOe 3aHATHE.
Tema 2.4 CopepxaHue yaeOHOTro MaTepuala
CreneHu 1 KOpHHU. Vcnonb30BaHue CBOMCTB CTENEHHOM (DYHKIIMK IIPU PELIEHUU YPaBHEHUH U HEpaBEHCTB. 4
CrenenHast GyHKIUSA [TpakTuueckoe 3aHsTHE
Pasnea 3. IlokasareabHasi pyHKIus 12
Tema 3.1 Copneprkanne y4eOHOro MaTepraa
IToxa3zarenbHast QyHKIHS, Omnpenenenue nokasarenbHON (QyHKIMH, ee cBoWcTBa M rpaduK. 3HAKOMCTBO C NMPUMEHEHUEM
€€ CBOICTBA. nokasareibHOM (yHKIUHU. PelieHne mnoka3aTeNbHBIX YPAaBHEHUH METOA0M (YHKIUOHAIBHO- 2
rpau4ecKuM METO/IOM.
Komb6unupoBanHoe 3aHaTue
Tema 3.2 CopepxaHrie yaeOHOT0 MaTepuana OK.0L.
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Pemenne mmokasaTebHBIX

Pemrenne mokasaTelnbHBIX ypaBHCHI/Iﬁ MCTOJ YpaBHHBaHUA HOK&S&TCHCI;'I, METOJOM BBCACHUA

OK.02.

YpaBHEHUN U HEPABEHCTB HOBOH TMEpeMEeHHOH, (YHKIMOHATBHO-TpPAQUUECKUM METOAOM. PemieHue mMmoxa3aTenbHBIX 6 OK.03.
HEPABEHCTB. OK.04.
[IpakTuueckoe 3aHsiTue OK.05.
Tema 3.3 Cucremsl Coneprxanue y4eOHOro MaTepuaa OK.07.
NOKa3aTeNbHbIX YpaBHEHUH | Pemienue cucteM moxasaTeiabHBIX YpaBHEHHUN 2
ITpakTHyeckoe 3aHsATHE
Tewma 3.4 Copepxanne yaeOHOT0o MaTrepuaa
Pemenue 3anay. PemieHne mnoka3aTenpHBIX YPaBHEHHM METOJl YPABHUBAHMS II0Ka3aTelleld, METOJOM BBEICHUS
[TokazarenpHass QyHKIIHS HOBOM TEpeMEHHOM. Pelienre noka3areabHbIX HEPABEHCTB. 2
IIpakTHueckoe 3aHsTHe
Pasnea 4. Jlorapugmel. Jlorapudpmuueckasi GyHKums. 16
Tema 4.1 Copepxkanne ydeOHOro Marepuana
Jlorapudm uucna. Jlorapudm uncna. Coiicta gorapudmon. Onepauus gorapupmupoBanus. JlecaTHUHbIN 1
JlecATUYHBIN U HaTypaJbHbIHI Jorapupmel. Yucio e 2
HaTypanbHbli torapu@mel. | KoMOMHMPOBAHHOE 3aHATHE.
Tema 4.2 CopepxaHue yaeOHOro Marepuana
Jlorapudm uucna. Jlorapu¢m umcna. CpoiictBa mnorapudmoB. Omneparus sorapudmupoBanus. JlecaTndnbii u
CsoiicTBa orapupmMoB HaTypalbHbIH Jorapudmsl. Yuco e 2
IIpakTHueckoe 3aHsTHE. OK.0T.
Tema 4.3 CopepxaHue yaeOHOT0o MaTepuana OK.02.
Jlorapudmuueckas Jlorapudmmueckas pyHkuus u ee ceoiicta. [lonsatue norapupmudeckoro ypasHenus. Onepanus OK.03.
¢byHKLUsA, ee CBOWCTBA. HNOTEHIMPOBaHUsA. TpuM OCHOBHBIX METOJOB peEIICHUS JIOrapU(PMHUUECKUX YpaBHEHHIA: 2 OK.04.
(GyHKIIMOHAIbHO-TpaUUECKUi, METO/I TOTEHLUPOBAHUS, METOJ] BBE/ICHHUS HOBOW MEPEMEHHOM. OK.05.
Jlorapugmuueckue HepaBeHCTBaA. OK.07.
KomOuHMpoBaHHOE 3aHSTHE. IIK.2.2
Tema 4.4 CopepxaHue yaeOHOTo MaTepuana
Jlorapudmuueckue Omnepanust MOTEHUUPOBAaHHS. TpH OCHOBHBIX METOJIOB PELICHMs JOrapu(MHUECKUX YPAaBHEHHIA:
YPaBHCHHS M HEPABCHCTBA | ()yHKIIMOHAIBHO-TPAQUUECKUI, METO MOTEHIIMPOBAHUS, METO/ BBEICHUS HOBOM IEPEMEHHOIL. 2

Jlorapugmuueckue HepaBeHCTBA.

IIpakTHueckoe 3aHsTHE.

Tema 4.5
CucreMsl

CopepxaHrie yaeOHOT0o MaTepuana

AJNTOPUTM pelIeHUs CUCTEM JIOTapU(DMUYECKUX YpaBHEHHH. PaBHOCUIIBHOCTH JIorapuMUYecKux
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JorapupMUUECKuX YPaBHEHHI U HEPABEHCTB. 2
YPaBHEHUH IIpakTHueckoe 3aHsTHE.
Tema 4.6 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COlepKaAHMeE (CONePKaHUe MPUKJIATHOTO MOIYJIs1)
Jlorapudmer B mpupoze u | [Ipumenenue norapudma. Jlorapudmudeckas cupais B mpupoje. Ee Maremarinueckue CBOHCTBA 4
TEXHUKE ITpakTHyeckoe 3aHsATHE
Tema 4.7 CopepxaHne yaeOHOTo MaTrepuaa
Pemenue ypaBHeHni 1 Penienne uppanmoHanbHbIX, TOKA3aTENbHBIX U JIOTapU(PMUYIECKUX ypaBHEHUH, HEPABEHCTB. 2
HEPaBEHCTB KoHnTtposbHas pabota
Paspea S. IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE. 18

Tema 5.1 Copneprkanue yueOHOro MaTepuaia
OCHOBHBbIE MOHATUS [Tpenmer crepeomerpun. OCHOBHBIE OHATHS (TOUKA, IPsIMast, JIOCKOCTh, IPOCTPAHCTBO).
CTEpEOMETPHH. OcHoBHble akcuoMbl crepeomeTpui. [lepecekaroniyecs, napauleabHbIe U CKPEILHUBAIOIINECS
Pacnionosxenue npsMeIx U npsimble. [Ipru3Hak ¥ CBOMCTBO CKpeluBarouxcs IpsiMbiX. OCHOBHBIE TPOCTPAHCTBEHHBIE 2
IJIOCKOCTEM. burypsl.

KoMOMHMPOBAHHOE 3aHSTHE. OK.01.
Tema 5.2 Copepkanue y4eOHOro Marepuana OK.03.
[Mapamnensnocts npsMeIX, | [lapannensHble npsMas u miaockocts. Onpenenenue. [Ipusnak. CBolicTBa. OK.04.
IIPSIMOM U TUIOCKOCTH, [TapamnensHble miockoctu. Onpenenenue. [Ipusznak. ColicTBa. 4 OK.07.
TIOCKOCTEN KomOuHMpoBaHHOE 3aHATHE TK.2.2
Tema 5.3 Copnepkanne y4eOHOro Marepuana
Pemenue 3ana4 no temam [TapamienpHble mpsiMast ¥ III0CKOCTh. 1lapaienbHble IIOCKOCTH. 2
«ITapamensHOCTh NpAMBIX, | Terpasap. Ilapamnenenumen. CpoiicTBa  NPOTHBOMOJOXKHBIX  TIpaHEH W JUAroHalen
IIPSIMOM U TUIOCKOCTH, napauienenunena. IloctpoeHne OCHOBHBIX CEUEHUN
IIJIOCKOCTEN» [TpakTHueckoe 3aHsATHE
Tema 5.4. ConeprkaHue yueOHOro MaTepuasa
[lepnieHTUKYISIPHOCTD [lepnenaukynsapuele npsMble. [lapamnenpHble HpsiMble, NEPHEHAUKYISPHBIE K IUIOCKOCTH.
IPSIMBIX, IPSAMON U [Tpu3Hak neprneHuKyIspHOCTH IPSIMOM M IIIOCKOCTH. 2
IIOCKOCTH, IIJIOCKOCTEN KomOuHupoBaHHOE 3aHsTHE.
Tema 5.5 Copneprkanne ydeOHOro MaTeprana
Ilepnenukynsp u [lepnenaukynap ¥ HakiIoOHHas. TeopemMa O Tpex MNEPHEHAMKYIApax. YTojl MEXKIy NpsMOH U
HakJIOHHas. Teopema o IJIOCKOCTBIO. YTOJI MEXAy IIOCKOCTAMU. [leprneHauKynspHble IUIOCKOCTH. PaccrosHus B 2

TPEX MEPINCHAUKYIIApax

IIPOCTPAHCTBE

KomMmOuHMpoBaHHOE 3aHsTHE
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Tema 5.6

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COepKaHMe (COIePKAHNE TPUKJIIATHOTO MOTYJIs)

[TapamensHsie, AKcHOMBI cTepeoMeTpuu. llepneHAuKyIsIpHOCTh MPSMOM M IJIOCKOCTH, HapaluieIbHOCTh JIBYX
NIEPICHIUKYIIAPHBIE, IPSIMBIX, IEPICHIUKYISPHBIX INIOCKOCTH, NEPIEHIUKYISIPHOCTD INIOCKOCTEN. 4
CKpCIIMBAIOIIMECS NPAMBIC | [IpakTHueckoe € 3aHsATHe
Tema 5.7 Copneprkanue ydeOHOro Marepuasa
Pemenue 3anau. Ilpsameie | PacionokeHne TOpsSMbIX W IJIOCKOCTEH B MpOCTpaHCTBE. llepneHIuKyasipHOCTE H
IIJIOCKOCTH B IIPOCTPAHCTBE | MApPaJUIEIbHOCTh NPSIMBIX U IUIOCKOCTeN. CKpeImBaromuecs npsiMole. 2
IIpakTHueckoe 3a1anue
Pa3nes 6. KoopanHaTsl H BeKTOPBI 10
Tema 6.1 CopepxaHue yaeOHOro MaTepuana
JlekapTOBBI KOOPAMHATEI B | J[eKapTOBBI KOOPIMHATHI B MPOCTpaHCTBE. BekTopsl B mpocTpancTBe. CIOXKEHWE W BHIYMTAHHE 2
IIPOCTPaHCTBE. BEKTOPHI B | BeKTOpPOB. YMHOKEHHUE BeKTOpa Ha uncio. Komniuanapusie BekTopbl. KoopanHaThl BeKTOpa.
IIPOCTPAHCTBE. KoMm0OuHMpoBaHHOE 3aHsTHE.
Tema 6.2 CopepxaHue yaueOHOro Marepuana
Ckamsapaoe npoussenenue | [Ipocreitmme 3amadu B koopauHatax. CKalsIpHOE TNPOU3BEACHUE BEKTOPOB. YTON MEXIY
BEKTOPOB BEKTOPAMH, YIOJI MEXIy NPSAMONM M INIOCKOCTBIO, YroJd MEXAY IUIOCKOCTSMHU. YpaBHEHHE 2 OK.02.
IIJIOCKOCTH. OK.03.
KoM0OnHMpOBaHHOE 3aHSITHE. OK.04.
Tema 6.3 IIpodeccnoHaTbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (Coep:KaHNe NPHKJIAJTHOTI0 MOLYJIsI) OK.07.
[IpakTuxo- KoopauHatHas 1I0CcKOCThb.  BpUMCIIEHHE  pacCTOSHMM M IUIOIAAEM Ha  IUIOCKOCTH. [IK.2.2
OpUEHTUPOBaHHbBIE 3aa4n | KoJanM4ecTBEHHBIE pacUeThl. 4
Ha KOOPAMHATHOM [IpakTH4eckoe 3aHATHE.
IIJIOCKOCTH
Tema 6.4 Copepkanne y4eOHOro Matepuana
Pemenue 3anay. [Tpsimble u mmockoctw B mpocTtpaHcTBe. KoopamHatel Bektopa. Ilpocreiimme 3amaun B
Koopaunats! 1 BEKTOpHI koopauHatax. CKaJsipHOE IPOU3BEJCHIE BEKTOPOB. 2
KonrtposnbHas pabora
II cemectp 142
Pa3nes 7. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKIMH 26
Tema 7.1 Coneprxanue yueOHOro MaTepuaia
Tpuronomerpuueckue Pannannas mepa yrna. IloBopoT Toukm BOKpyr Hawana koopauHaT. OmpeneneHue CUHyca,
(GyHKIMN TPOU3BOIBLHOTO KOCHMHYCa, TaHN€HCAa M KOTaHI€HCAa. 3HAaKU CHUHYCa, KOCHMHYCa, TaHI€HCAa M KOTaHIEHca IO 2

yriia, Yucnia

YCTBCPTAM. 3aBUCHMOCTh MCXKAY CHMHYCOM, KOCMHYCOM, TAHI'CHCOM M KOTAaHI'CHCOM OJHOIO M
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TOI'O KC yrjia

KoMOnHMpOBaHHOE 3aHSTHE.

Tema 7.2 Copneprkanue y4eOHOro MaTepuasa
Tpuronomerpuueckue Tpuronomerpuueckue TOXIECTBA. [IpeobpazoBanus MPOCTEUIINX
ToxecTBa. DOpMyIIbI TPUTOHOMETPUYECKUX BbIpakeHHl. CHHYC, KOCHHYC, TAHT€HC M KOTAaHI'€HC YyIJOoB a U — a.
IIPUBEIECHUS DopMyJIbl IPUBEACHUS
KomOuHupoBaHHOE 3aHsTHE.
Tema 7.3 Copepxanne yaeOHOT0o MaTrepuaa
Pemenne npumepos. Tpuronomerpudeckue TOXIECTBA. [IpeobOpazoBanus MPOCTEUIINX
Tpuronomerpuyeckue TPUTOHOMETPUYECKUX BbIpakeHHl. CHHYC, KOCHMHYC, TAHT€HC M KOTAaHI'€HC yIjoB a U — a.
TOXKJIECTBA. DopMyJIbl IPUBEACHUS
ITpakTHyeckoe 3aHsTHE.
Tema 7.4 Copepkanue y4eOHOro Marepuana
Tpuronomerpuyeckue OO6nacte ompeneiaeHUs] U MHOXKECTBO 3HAUYEHUH TPUTOHOMETPUYECKHX (GYyHKIMH. YETHOCTD,

(byHKINHU, UX CBOMCTBA U
rpaduku

HEYETHOCTbD, IEPUOTUIHOCTD TPUTOHOMETpUYeCKUX QyHKIMi. CBoiCTBa U rpaduky QyHKITHIA
y =c0s X, Y = sin X, y = tg X, y = ctg X. C:xatue u pacTspkeHue rpadMKoB TPUTOHOMETPUUYECKUX
¢ynkuuii. [IpeobpazoBanne rpaikOB TPUTOHOMETPUYECKUX (DYHKIUN

KOM6I/IHI/IpOBaHHOC 3aHATHC.

Tema 7.5 Onucanue
MIPOU3BO/ICTBEHHBIX
MPOIECCOB  C  TIOMOIIBIO
rpaduKoB QyHKIHHA

IlpodeccuoHaILHO-OPMEHTHPOBAHHOE ColepKaHue (Coep:KaHNe MPUKJIATHOTO MOYJIs1)

Hcnons3oBaHue CBOMCTB TPUTOHOMCTPHYICCKUX (I)YHKI_[I/II\/'I B HpO(I)CCCI/IOHaJ'IBHBIX 3agadax

HpaKTI/IquKOC 3aHATUC

Tema 7.6 OGpaTHbIE

Copepkanne y4eOHOro Marepuana

TPUTOHOMETPUYECKHUE OO6patHble TpuroHoMerpuueckrue GyHkuu. VIx cBoiictBa u rpaduki.

byHKIMHA KomOuHnpoBaHHOE 3aHsTHE.

Tema 7.7 Copnepkanne ydeOHOro Marepuana

TpuroHomeTpuueckue VYpaBHeHHe cosXx = a. YpaBHEHHE SInX = a. YpaBHeHHe tgx = a, ctgx = a. Pemenue

YpaBHEHUS U HEPABEHCTBA

TPUTOHOMETPUYECKUX YpPaBHEHUHM OCHOBHBIX THIIOB: MPOCTEHIINE TPUTOHOMETPUYECKHE
YpaBHEHUS, CBOJSIIMECS K KBAJAPATHBIM., PEIIAEMBIE PA3JIOKEHUEM HAa MHOXKUTEIH,
oaHopoHbIe. [IpocTeliie TPUroHOMEeTpUIECKUE HEPABEHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATHC.

Tema 7.8

Copneprkanne y4eOHOro MaTepuraa

[TpeobpazoBaHre TPUTOHOMETPUYECKUX BhIpRXKEHUN. Perienre TpuroHoMeTpuyecKux ypaBHEeHHM

OK.01.
OK.02.
OK.03.
OK.04.
OK.05.
OK.06.
OK.07.
[IK.2.2
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Pewrenne 3amau. OCHOBBI Y HEPAaBEHCTB B TOM YHCJIE C HCIOIb30BAaHNEM CBOMCTB (DYHKIUI 6
TPUTOHOMETPUHU Konrponbnas padora
Pa3gen 8. KommiekcHbIe yncia. 6
Tema 8.1 CopepxaHne yaeOHOr0o Marepuaa
KommnekcHble uncia [Tonsatne xommiekcHoro uucia. ConpspKeHHblE KOMIUIEKCHBIE 4YMCIA, MOJYJIb U apryMEHT
KOMIUIEKCHOrO  uucina.  Popma  3amucu  KOMIUIEKCHOTO — uucia  (FeoMeTpuuecKas, 2
TPUIrOHOMETpUUECKasl, airedpanueckas). Apudmerndeckue AEHCTBUS HAJ KOMIIJIEKCHBIMU
qHCJIaMHU.
KoMOnHMpOBaHHOE 3aHSTHE.
Tema 8.2 CopepxaHue yaeOHOro MaTepuana
IIpuMeneHre KOMILIEKCHBIX | BhImoniHeHe pacyeToB C MOMOINBIO KOMIUIEKCHBIX 4Hced. [lpuMepsl HCIOIb30BaHHS
qucen KOMIIJIEKCHBIX YHCEI 4
IIpakTHueckoe 3aHsTHe
Paszpnen 9. IlpousBoanas pyHKMH, ee IPUMEHEHUE 30
Tema 9.1 Copepxkanue ydeOHOro Marepuana
[TonsiTvie TPOU3BOIHOA. OnpeneneHne 4YUCIOBOM IOCIEN0BAaTEIBHOCTH M crocoObl ee 3amaHusi. CBOMCTBA UYMCIOBBIX
nocienoBarenbHocTedl. OmnpeneneHue mpeaena Iocael0oBaTelbHOCTU. Bbluncienue mnpenena 2
nocnenoBarenbHocTu. [Ipupamenue aprymenta. [lpupamenue pyHkuuu. 3agaun, NpuBOAAIIUE K
HOHSITHIO MPOU3BOAHOM. OnpeeneHne Npou3BOIHON. AITOPUTM OTBICKAHUS TPOU3BOJHOM.
KoMOMHHUPOBAHHOE 3aHSATHE OK.0L.
Tema 9.2 ConeprkaHue yueOHOro MaTepuaia OK.02.
@opMyIIbl ¥ IpaBUIIa ®opmynsl qudpdepenunponanus. [Ipasmia nupdepenunponanus. [Ipons3BoHbIE 2I1€MEHTaPHBIX 4 OK.03.
muddepeHIpoBaHUSL byHKIMI OK.04.
IIpakTHueckoe 3aHsTHE OK.05.
Tema 9.3 ConeprkaHue yueOHOro MaTepuaia OK.06.
ITonsarue o HenpepeiBHOCTH | [loHsATHE HempepsiBHOW (yHKIMH. CBoOHCTBa HempephiBHOH (QyHKIUU. CBA3b MEXKIY 2 OK.07.
¢bynkuuu. Meton HEMPEPbIBHOCTHIO U AP PepeHINPYEMOCThIO (YHKIIMU B TOUKE. AJITOPUTM pEIICHUS] HEPABEHCTB [IK.2.2
MHTEPBAJIOB METOJIOM UHTEPBAJIOB
KoMmOnHupOBaHHOE 3aHATHE
Tema 9.4 Coneprxanue yueOHOro MaTepuasa
I'eomerpuuecknii u ['eomeTpryeckuil CMBICT MPOU3BOAHON (QYHKIMH — YIJIOBOM KO3(PQUIIMEHT KacaTelbHOW K
¢bu3nveckuit CMbICI rpa¢puky GYHKIMM B TOUYKE. YpPaBHEHHE KacaTelbHOM K rpaduky QyHKIMH. AJTOPUTM 2

MIPOU3BOIHOM

COCTaBJICHUS] YpaBHEHUs KacaTelbHOH K rpaduky pyHkunn y=f(x)
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KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema 9.5
MOHOTOHHOCTb (PYHKIIHH.
Touku 3KCTpEMyMa

Conepkanue yaeOHOro MaTeprasia

Bospacranue u yObiBaHue (GYHKIIMHM, COOTBETCTBUE BO3pACTaHHsS U yObIBaHHS (PYHKIHUU 3HAKY
NPOM3BONHOW. 3ajaud Ha MaKCHMyM W MHUHUMYM. AJITOPUTM HCCIeIOBaHHMA (YHKLIUU WU

IOCTPOECHHUS ee rpaduKa ¢ IOMOIIBI0 NPoU3BOAHON. VccienoBanue (GyHKIMHM HA MOHOTOHHOCTb 4
Y TIOCTpPOEHUE TPaduKOB
KomOuHupoBaHHOe 3aHsATHE
Tema 9.6 CopepxaHne yaeOHOr0o Marepuaa
HccnenoBanne dynkuuii 1 | MccnenoBanue GpyHKIIMH HA MOHOTOHHOCTD U ITOCTPOCHHUE rpadHKOB 4
IIOCTPOEHHUE IPaHKOB ITpakTHueckoe 3aHsATHE
Tema 9.7 Copepkanue ydeOHOro Marepuana
Haubounbiiee u HaxoxneHne HauOOJbILIEr0 M HAMMEHBIIErO 3HaueHWM (yHKUMH, MOCTpoeHHe IpaduKoB C
HauMEHbIIIEe 3HAYCHUS MCII0JIb30BaHUEM allapaTa MaTeMaTHYECKOr0 aHaIN3a 2
QyHKuum KomOuHupoBaHHOe 3aHsATHE
Tema 9.8 Haxoxnaenue | IlpogeccnoHa/ibHO-OPHEHTHPOBAHHOE CO/iep:KaHue (co/lep:KaHue MPUKJIATHOI0 MOIYJIs)
ONTHMAJBHOrO pe3ynbrara | HauMensblee u Haubosbllee 3HadeHne pyHkuuu
C TIOMOIIIBIO TIPOU3BOJIHON B | [IpakTHYECKOE 3aHSTHE 6
IIPAKTUYECKUX 3aJa4ax
Tema 9.9 Cogepkanne y4eOHOro Marepuana
Pemenue 3anay. ®opmynel quddepenumposanus. [Ipasuna quddepennmponanus. [Ipons3BoHbIE 3€MEHTAPHBIX
[IpousBonHas GyHKIUH. byHKIMMA 4
KonTponbhas pabota
Pa3nea 10. ITepBooOpa3Has m HHTErpaJsa 24
Tema 10.1 Cogepkanne y4eOHOro MaTepuana
[TepBooOpasHas GpyHkuuu. | O3HaKOMJIEHHE C TOHATHEM HWHTETpaja W MepBooOpasHoil mis GyHKImMH y = f(x). V3ydenue
[IpaBuna IpaBuia BBIYMUCIECHUS MepBooOpa3Hoil. HeonpeneneHuslilt uHTErpan u ero cBoiicrea. @opmMyiisl 2
HaXO0XIACHUS HEOIpeIeIEHHOr0 HHTEerpaia
epBOOOPa3HBIX KoMmOuHMpOoBaHHOE 3aHATHE
Tema 10.2 Copneprkanne y4eOHOro MaTeprana
Heonpenenennslii HeonpeneneHHslil nHTErpan U ero cBoiicTea. PopMyJsibl HEONPEAEIEHHOTO HHTErpaja 6
MHTErpai [TpakTH4eckoe 3aHsATHE
Tema 10.3 Coneprkanue yueOHOro MaTepuaa
OnpeneneHHblil HHTErpaj [Tonsstue ompenenénHoro uHrerpaiga. ®opmyna Heiorona - JleliGuuna. CpoiicTBa 2
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OIMPECACIICHHOI'O HHTCTpajia

OK.01.

KomMmOuHupoBaHHOe 3aHATHE OK.02.
Tema 10.4 Cogeprxanue yaeOHOro MaTepuaa OK.03.
Boraucnenue Onpenenéunpiii  unTerpan. ®opmyna Heiorona - JleiiOnuna. CpolicTBa ONpENEIEHHOTO OK.04.
OIIPEAEIICHHOTO UHTErpaia | MHTErpajia 4 OK.05.

ITpakTrueckoe 3aHaTHe OK.06.
Tema 10.5 Copneprkanue y4eOHOro MaTepuasa OK.07.
[Inomans KpUBOJIMHEWHOW | 3a7aun, NPHUBOMASIIUME K TOHSATHIO ONPEACICHHOTO HWHTErpaia - O BBIUYUCICHUM TUIOIIAIH 1K.2.2
TpaIenuu. KPUBOJHMHEHHOU Tpaneuuu. ['eomeTpruueckuii 1 GU3NIECKUil CMBICT ONPEACTICHHOTO UHTETpaa. 2

Pemienue 3a1a4 Ha IPUMEHEHUE UHTErpaja JUis BEIUMCIECHUS] (PU3MUECKUX BEIUYHH U IUIONa el

KomMmOuHupoBanHoe 3aHATHE
Tema 10.6 IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE COJCP:KAHUE (COIepKAHUe TPUKJIIATHOTO MOIYJIs1)
Omnpenenenublii uHTErpan B | ['eomeTpuieckuil cMbICh onpeieneHHoro uarerpaia. ®opmyna HetotoHa - JleiiOHuIa. 4
KU3HU Pemienue 3a1a4 Ha IpUMEHEHUE UHTErpaja JUisl BEIUMCIEHUS] (PU3MUECKUX BEIMYHH U IUIoLaiel

IIpakTHueckoe 3aHsTHe
Tewma 10.7 CopepxaHue yaeOHOro Marepuana
Peluenue 3amau. Breruncnenue onpeneneHHoro uHrerpana. I[IpumeHeHHMe ONpEeNesIeHHOro HMHTEerpana  Juisd
I[epBoo6pasHas GYHKIHHI BBIYUCIICHHSI (PU3MUECKUX BEIWYHH U IUIOMIAICH 4

KonrponbHas pabora

Pa3nes 11. MHOrOrpaHHUKM ¥ TeJIa BPallleHUs 30

Tema 11.1 ConeprkaHue yueOHOro MaTepuaia
MHOrOorpaHHMKH. [TonssTue MHororpanHuka. CeueHue. Bbinykible M HEBBINYKIIbIE MHOTOrpaHHuku. Ilpusma
ITpuzma (HakJIOHHAs, MpsiMast, TpaBuiIbHas) U e€ 3neMeHThl. Ceuenue npusMel. [nomany nosepxHocreit u 2

00BEM NPU3MBIL.

KomOuHupoBaHHOe 3aHsATHE
Tema 11.2 ConeprkaHue yueOHOro MaTepuaia
[Mapannenenunen. Ky0. [Tapannenenunen. Ky6. Ceuenus ky0a, napanenenumnesa. 2
Ceuenus. KomOuHnpoBaHHOE 3aHATHE
Tema 11.3 Copneprkanne y4eOHOro MaTeprana
[Tupamuna. Yceuennas [Tupamuna. [IpaBunbsHas nupamuaa. Y ceuenHnas nupamuaa. Cedenune nupamusl. [nomann
UpamMua. MOBEPXHOCTEN M 00BbEM MUPAMHU/IBI. 2
Ceuenusl. KomOuHnpoBaHHOE 3aHATHE OK.01.
Tema 11.4 ConeprkaHue yueOHOro MaTepuaa OK.02.
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CummMmerpus B CuMMeTpHsl OTHOCUTEIBHO TOYKH, IPAMOU M IIIOCKOCTH. CHMMETpHs B Ky0Oe, mapajljieenunese, OK.03.
MHOT'OTpaHHUKAX npu3Me, NUpamMuIe. OK.04.
KoMOnHUpOBaHHOE 3aHATHE OK.05.
Tema 11.5 IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (coep:KaHue MPUKJIAJTHOTIO MOLYJIsI) OK.06.
[IpuMepsl CUMMETPHH B CuMMeTpHs B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY OK.07.
npodeccuu TIpaKTHYECKOE 3aHATHE IIK.2.2
Tema 11.6 Copneprkanue y4eOHOro MaTepuasa
[IpaBuiibHbBIE [TonsiTre nmpaBuiIbHOrO MHOTOrpaHHuka. CBOWCTBA NPAaBUIBLHBIX MHOTOTPAHHHUKOB.
MHOTOTPaHHUKHU Kom0OuHMpoBaHHOE 3aHATHE
Tema 11.7 CopepxaHue yaeOHOro Marepuana
Hununap. Ceuenus Humuaap u ero sneMmeHtbl. CedeHusl IwiMHApa (MApauieTbHO W TMEPIEHIUKYISIPHO OCH).
HWIMHIPA. Pa3péprka nununapa. [Inomaau noBepxHocrel 1 00beM HUIUHAPA
KomMmOuHupoBanHoe 3aHATHE
Tema 11.8 IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE COJCP:KAHUeE (COIepKaHUe TPUKJIATHOTO MOIYJIs1)
Konyc, ero cocrasisromme. | Konyc u ero anmementbl. CedeHue KoHyca (MapauieIbHOC OCHOBAHHMIO W IPOXOJSIIEe depe3
CeueHue koHyca BEPIINHY), KOHUYECKHE ceueHus. Pa3BepTka koHyca
Komb6unnpoBanHoe 3aHsaTue
Tema 11.9 VYceuennsiii | Comepsxkanue yaueOHOro Marepuaia
KOHYC. Ceuenne | Yceuennsliit konyc. Ero oopasyromas u Beicota. CeueHne yCeYeHHOTO KOHyca
YCEUEHHOT0 KOHYCa Komb6uHMpoBaHHOE 3aHATHE
Tema 11.10 ConeprkaHue yueOHOro MaTepuaia
[lap u cdepa, ux ceyenuss | lllap u chepa. YpaBuenue chepbl. B3zaumHoe pacnosnoxkenue chepbl u miockoctr. CedeHue
mapa u cdepsl. [lnomans chepsl. O6beM mapa.
KomOuHupoBaHHOe 3aHATHE
Tema 11.11 Copnepkanne y4eOHOro Matepuana
KomOunanmu KomOuHamu reoMeTpuyecKix Tel
MHOTOTPaHHUKOB U T€J [TpakTHdeckoe 3aHsATHE
BpalICHUS
Tema 11.12 Copneprkanne ydeOHOro MaTeprana
Pemenue 3anay. OO6beMbl 1 IO U TOBEPXHOCTH MHOTOIPAHHUKOB U TEJl BPAIllEHUs
MHoOrorpaHHuKH 4 Teia KonTponbnas pabota
BpallICHUS
Pa3nes 12. MHo:kecTBa. JJ1eMeHThI TeOpHH rpadoB OK.01.
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Tema 12.1 Copneprkanue y4eOHOro Mareprasa OK.02.

MHuoxecTBa [Tonsitue Muoxectsa. [lonmuoxkecTBo. Onepaiyiu ¢ MHOKECTBAMM. 2 OK.03.
KoMOMHHMPOBAHHOE 3aHATHE OK.04.

Tema 12.2 IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (coep:KaHue NPUKJIAJTHOI0 MOLYJIsl) OK.05.

Omneparu ¢ MHOXKecTBaMH. | Onepaliu ¢ MHOKECTBaMHM. Pellienne MpUKIIaqHbIX 3a/1a4. 2 OK.07.
ITpakTHueckoe 3aHsATHE 1K.2.2

Tema 12.3 CopepxaHne yaeOHOT0 Marepuaa

I'padmr ITonsitue rpada. Cesa3ubIi rpad, AepeBo, UK rpad Ha MITOCKOCTH 2
KomMOuHupoBaHHOe 3aHATHE

Tema 12.4 CopepxaHue yaeOHOro Marepuana

Pemenne 3anay. Onepaunn ¢ MHOXecTBamu. OmNMCaHME pealbHbIX CHUTyallMil C IOMOLIbIO MHOXECTB. 2

MmuoxectBa. ['padsl u ux [Tpumenenue rpadoB K peIICHUIO 3a]ay.

IIPUMEHEHNE [TpakTHueckoe 3aHsATHE

Pa3nes 13. DiieMeHTbl KOMOMHATOPUKH, CTATHCTHUKH M TEOPHH BEPOATHOCTE 18

Tema 13.1 CopepxaHue yaeOHOro Marepuana

OcHoBHbIE nousATus | IlepecraHoBKH, pa3MeNIeHHsI, COYETAHUS 2

KOMOUHATOPUKH KombOunnpoBanHoe 3aHaTue

Tema 13.2 Copepxkanue y4eOHOro Marepuana

CoOsiTHeE, BEPOATHOCTH | COBMECTHBIE M HECOBMECTHBIE COOBITUS. TeopemMbl 0 BEpOATHOCTH CYMMBbI COOBITHH. YCIOBHas 2

coObiTusA.  CIOXKEHHE M | BEPOSTHOCTh. 3aBUCHMBIC U HE3aBHCHUMBIC COOBITHS. TeOpeMbl O BEPOSTHOCTH MPOU3BEICHHUS OK.01.

YMHOXXEHHE BEPOSITHOCTEU | COOBITHI OK.02.
Komb6uHMpoBaHHOe 3aHATHE OK.03.

Tema 13.3 IIpodeccnonanbHO-OPHMEHTHPOBAHHOE CcoJlep:KaHMe (colep:KaHMe MPUKJIAJTHOTO MOLYJIsl) OK.04.

BepositHOCTB B | OTHOCUTENbHAS YacTOTa COOBITUS, CBOMCTBO ee ycToiunBOCTH. CTaTHCTHUECKOE OIpeesieHue OK.05.

npodeccroHalIbHbIX BepoATHOCTH. OlleHKa BEPOSATHOCTH COOBITHSI. 4 OK.07.

3azaqax IIpakTHueckoe 3aHsATHE IIK.2.2

Tema 13.4 Copnepxkanne y4eOHOro MaTepuana

JluckpeTHas ciydaiiHas Bunel cnywaiibix BenauunH. OrnpeneneHue JUCKPETHOM ClIy4allHOM BENMUYMHBL.  3aKOH 2

BEJIMYMHA, 3aKOH €¢ pacnpeeneHns JUCKPETHON Cy4alHOM BENWYHHBL. Ee 4ncIoBble XapaKTepUCTUKH

pacnpeneneHus KomOuHnpoBaHHOE 3aHATHE

Tema 13.5 Coneprxanue yueOHOro MaTepuaia

3anauu [lepBuunas oO0paOOTKa CTATUCTHUYECKUX JaHHBIX. YMCIOBBIE XapakTEpUCTUKU (cpeaHee 2

MaTEMaTHYECKON apudMeTHuecKoe, MenuaHa, pa3Mmax, jaucnepcusi). Pabora ¢ Ttabnunamu, rpadukami,
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CTaTUCTUKH. JuarpaMmmamu
KomMmOuHupoBaHHOe 3aHATHE
Tema 13.6 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COlepKaAHMeE (CONePKaHUe MPUKJIATHOTO MOIYJIs1)

Cocrasiienue Tadimi 1

[TepBuunas 0oOpaboTka cTaTHCTHYECKUX JaHHBIX. [ padmueckoe ux npeacrarienue. Haxoxnenue

JarpaMM Ha MPaKTHKE CPEeITHUX XapaKTePUCTHK, HAOIIOJaeMbIX TaHHBIX. 4
ITpakTrueckoe 3aHsATHE

Tema 13.7 Copneprkanue y4eOHOro MaTepuasa
DNeMEeHThI Bunbl coObITHii, BEpOATHOCTh coObITHH. CII0KEHHE W YMHOXKEHHE BeposiTHOCTEH. [[uckperHas
KOMOUHATOPUKH, CllydaiiHas BEJIMYMHA, 3aKOH €€ pacnpeesIeHus. 3aJa4yl MaTeEMaTHYECKON CTATUCTUKH. 2
CTaTUCTUKU U TEOPUHU KoHTtposbHas padota
BEpPOSITHOCTEN

IIpome:xxyTouHasi arrecTanus (IK3aMeH) 24

Bcero: 258
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3. YCJI0BUsA _ PEAJIMBAIINU IHPOI'PAMMUBI
OBHIEOBPA3OBATEJBbHOU JTUCIIUITJINHBI

3.1. MaTepuajbHO-TeXHUYECKHeE YCJAOBHS Peau3auuu JUCIUNINHBI

JUist  peanuzanuyd TporpamMMbl  y4eOHOM AMCIUIUIMHBI JOJDKHBI  OBITH
MPEAYCMOTPEHBI CIEYIONIUE CIIECIUaIbHbIE TTOMEIECHUS:

[Tomenienne kabuHeTa AOHKHO COOTBETCTBOBATH TpeOoBaHusIM CaHUTapHO-
ANUAEMHUONIOTHYEeCKUX TpaBui - HopmatuBoB (CanlluH 2.4.2  Nel78-02):
OCHAIICHO THUIOBBIM OOOpPYJOBaHMEM, B TOM YHCJE CHEHUATU3UPOBAHHOMN
ydeOHON MeOenbio U CpeACcTBaMU OOydYeHHs, HEOOXOMUMBIMU JJIsSi BBIMIOJTHEHUS
TpeOOBaHMI K YPOBHIO MOATOTOBKHA 00YUYaIOIIIUXCS.

Kabuner Marematuku oOcHamieH OO0OpyJOBaHHEM: JOCKOW Yy4eOHOH,
paboyuM MECTOM IPEToaBaTesisl, CTOJIaMH, CTYJIbSIMH (IT0 YUCITY OOyJarOIINXCs),
mKapamMu Ui XpaHEeHUs Pa3gaTOYHOrO JUAAKTUYECKOro Marepuaia u Jp.;
TEXHUYECKUMU CpeacTBaMHU oOy4eHus (KOMIIBIOTEPOM, CpeACTBaMH
ayJIMOBU3YyaTU3AINH, MYJIbTUMEIUINHBIM POEKTOPOM).

B cocraB  y4eOHO-METOIMYECKOTO M  MaTepHAIbHO-TEXHUYECKOTO
obecnieueHus rporpaMmbl yaeoHou auctumminasl OYI1.07 MaTemaTruka BXOIST:

- MHOTO(YHKITMOHATBHBIA KOMILIEKC MPEIoaaBaTes;

- HarJIsiAHbIe TTOCOOUS (KOMIUIEKTHI Y4€OHBIX TaOJIHII, TJIaKaTOB, MOPTPETOB
BBIJIAIOIINXCS YUEHBIX, IOTOB, MUCATENCH U JIp.);

- "H(QOPMaAIIMOHHO-KOMMYHUKATUBHBIE CPEACTBA;

- OubnuoTeuHbI HoH.

3.2. Uu¢popmanuoHHOe odecneyeHre peau3auu NporpaMmMbl

[lepeueHb peKOMEHIYEMBIX YUYEOHBIX H3AaHUM, JOTOJHUTEIBHOW JUTEPATYPHI,
MHTEPHET-PECYPCOB

OCHOBHBIE HCTOYHUKHU:
1. Anmumos, III. A. Maremartuka: anreOpa U Hayajga MaTEMaTUYECKOTO aHAU3a,
reoMmetrpus. AnreOpa ¥ Havala MareMmathyeckoro anammza. 10-11 xmaccer
y4eOHUK JUIsi 00111€00pa30BaTEIbHBIX OpraHU3alui : 0a30BbIA U YIITYOJICHHBIN
ypoBHu / III. A. Anumos, FO. M. Konsirun [u 1p.]. — Mocksa : [Ipocseiienue,
2021.- 464 c.
2. AtanacsH, JI. C. 'eometpus 10-11 kmaccel: yueb. 11 061ieo0pa3oBaTeIbHbIX
opraHuzanuid : 0a3oBbIii u yrayosenHwii ypoBHu / JI. C. ArtanacsH, B. O.
byry30B [u np.]. — Mocksa: [Ipoceemenne, 2021. — 255 c.

JlonoIHUTENbHBIE HICTOUYHUKHU:
1. Jamasn, A. A. Maremaruka : yueOnuk / A.A. Jlanasn. — 3-e uzf., ucop. #

non. — MockBa : HHOPA-M, 2020. — 544 c¢. — (Cpennee
npodeccrnoHanbHoe oOpa3zoBanue). - ISBN 978-5-16-012592-3. - Texkcr
anektponnbii. - URL: https://znanium.com/catalog/product/1097484. —

Pexum noctyna: mo nmoamnucke.  3/B
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NuTepHeT-pecypcesr:

1. www. fcior. edu. ru (MadpopManmonHbie, TPEHUPOBOYHBIE U KOHTPOJIbHBIC
MaTepHuabl).
2. Bcs snemeHTapHas MaTeMaTHUKa: CPEAHSSI MaTeMaTH4YeCcKasi HHTEPHET-1KOJa,
http://www.bym math.net
['eomeTpuueckuii moprai, http://www.neive.by.ru
4. MareMaTuka B TOMOIIIb IIKOJIBHUKY U CTYJEHTY (TECTHI 11O
Marematuke online), http://www.mathtest.ru

W

3.3. OcobenHocTH O00y4YeHHMSI MHBAJUAOB W JMI € OrPAHUYEHHBIMU
BO3MOKHOCTSIMH 310POBbSI

VY4eOHble 3aHATUS MHBAIHMJIOB WU JIUI C OTPAHUYEHHBIMA BO3MOXXHOCTSMH
3I0POBbsI OPraHU3YIOTCSI COBMECTHO C JPYTMMH OOY4YaloIIMMHCS B Y4YEOHBIX
rpyIIax, a TakKe HHIUBUAYalIbHO, B COOTBETCTBUU C Tpa(pUKOM MHIUBUAYAIbHBIX
3aHATHM.

[Ipu 3TOM HEOOXOAMMO YUUTHIBATH HECKOJIBKO ACIEKTOB:

- OCOOEHHOCTM HO3OJOTUM OOY4YalOUIMXCS HWHBAIMAOB U JIMI C
OrpaHU4YEHHBIMUA BO3MOKHOCTSIMU 3/10POBbS;

- ICUX03MOILIMOHAIBHOE COCTOSIHUSI 00YYaroMXCs;

- IICUXOJIOTHYECKUI KJIMMAT, KOTOPBIM CIIOKWICS B CTYIAEHYECKOM TPYIIIIE;

- HacTpOW OTHENbHBIX OOYYalOIIMXCS M TPYIIbl B LIEJIOM Ha IPOLECC
oOyJeHus.

[Ipu opranuzanuu y4yeOHBIX 3aHSATUN B YUEOHBIX T'PYIINAX HCHOIB3YIOTCS
COLIMAJbHO-aKTUBHbIE U  pe(pJIEKCUBHbIE METOJbl OOyUY€HHUs, TEXHOJOTHH
COLIMOKYJIbTYPHOM peadMJIUTaluy C LEJNbI0 OKa3aHUsl MOMOIIM B YCTaHOBJICHHUU
MOJIHOLUEHHBIX ~ MEXKIWYHOCTHBIX  OTHOIIEHWW,  CO3JaHHUs  KOMQOPTHOTrO
MICUXOJIOTUYECKOT0 KJIIUMAaTa B IPyIIIe.

B  oOpa3oBarenbHON  [1€ATEIBHOCTUM  NPUMEHSIIOTCS  MaTepUaTIbHO-
TEXHUYECKOE OCHAILIEHUE, CIIEHNAaTU3UPOBAHHbIE TEXHUUECKHE CPEJCTBA MpUeMa-
nepenaun y4eOHOM HMHPOpMalnuMud B JOCTYHNHBIX (QopMax sl OOyHarOIIMXCS C
pPa3IUYHBIMU OCOOEHHOCTAMHM 3[I0POBbSI, JIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI
B JIalITUPOBAHHBIX (OpMaX.

Cneunduka oOydeHHUs WHBAIUAOB U OOYYAIOIIUXCS C OrPAHHUYCHHBIMU
BO3MOYKHOCTSIMU 3JIOPOBbsI IIPEAIOJIAracT HCIOJIb30BAHUE WIPOBOrO, MPAKTUKO-
OPUEHTHPOBAHHOI'O, 3aHMMATEIBHOIO MaTepHayla, KOTOpPBIA HEOOXOIuM IS
MOJIy4eHUs] 3HAHUW U (PopMuUpoBaHUS HEOOXOMUMBIX KoMmrieTeHuuil. [loaroroska
OOyJarOMMMUCS 3aaHUi JUIsi y4eOHBIX 3aHATHA JOJHKHA COYETaTh YCTHBIE H
MUCbMEHHbIE ()OPMBI B COOTBETCTBUU C UX OCOOEHHOCTSIMU 3/I0POBbSI.

JUist Toro 4ToOBl MPENOTBpAIllaTh HACTYIUIGHHE Y OOy4YaromMXcs C
WHBAJIMIHOCTBIO M O0yYaroUuxcsi, HMEIOIIHUX OrPAHUYEHHBIE BO3MOXKHOCTU
3I0pOBbsi, OBICTPOrO YTOMJIEHHS MOKHO MCIOJIb30BaTh CIIEIYIOUIUE METOJbI
paboThI:

- yepeZI0BaHNe YMCTBEHHOW U MPAKTUYECKON AESTENbHOCTH;

- IPENOAHECEHNE MAaTepHaja C UCIOJIb30BAHUEM CPEJCTB HAIJISIHOCTH;
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- UCHOJB30BaHME TEXHUUYECKHX CPEACTB OOyuYeHHUs, YepeloBaHHE
OpeIbsBIIEMOM Ha ClIyX MHQOpMALMM C  HariasgHO-AEMOHCTPALMOHHBIM
MaTEpUAJIOM.

[Ipy OcBOEHMM IMCUMIUIMH WHBAJIUAAMU U JMIAMH C OIPaHUYECHHBIMU
BO3MOXKHOCTSIMH 3/I0POBBSI O0JIBILIOE 3HAUEHHUE JOJIKHO OTBOJUTHCS IPOBEIACHUIO
C HUMHU UHAMBUAYy&JIbHOM pabOTBl €O CTOPOHBI IpenojaBarenei. B
VHIMBUIYAJIbHYIO pa0OTy BKIIIOYAETCS:

-  HHIUMBHIyalbHass y4yeOHass paboTra  (KOHCYJbTAallMM), TO  €CTh
JIOTIOJIHUTEIBHOE PA3bSICHEHHE yueOHOro Marepuaia M yriyOJeHHOe H3ydeHHe
MaTepuaia ¢ TeMU 00y4aroUMMUCS, KOTOPBIE B ’TOM 3aMHTEPECOBAHBI;

- UHOUBHUyaJlbHasl BOCIUTATENbHAs padoTa.

Oco0eHHocTH 00y4eHHs] O0Y4YAIOIIMXCS € HAPYLUEHUSIMM OIIOPHO-
JABUTaTEJBHOIO annapara.

Jis  oOydvaromierocsi, MMEIOIIET0 HapyUIeHUs OIOPHO-ABUIAaTEIbHOIO
arnmnapara, He00X0/UMO TOCOBETOBATh UCIIOJIb30BATh BCIIOMOTATENbHBIE CPEICTBA
JUIs. YCBOEHMS MpPOrpaMMbl, HalpuMep, AUKTOGOH M JpYrue 3SJIEKTPOHHBIE
HOCUTEIH UH(OPMALIUH.

[Ipy mpoBeneHUM ayIUTOPHBIX 3aHATUI € OOY4YaIOUIMMUCS, UMEIOUUMU
OCJIO)KHEHUSI C MOTOPUKOW pyK, BO3MOXKHO MCIOJIb30BAHUE CIIECAYIOLIUX
BapHaHTOB PaOOTHI:

- obecrieueHre 00YUYaArOIIUXCSl MIEKTPOHHBIMU TEKCTAMU JICKIIUNA U 3aIlaHUI
K YYCOHBIM 3aHSTHUSAM;

- WCIOJIb30BaHUE TEXHMYECKUX CPEACTB (PUKCAMU TEKCTa (IMKTO(OHBI) €
MOCJIEYIOIIUM COCTABJICHHEM TE€3UCOB JIEKLIHUU B XOJE CAMOCTOSTEIBHOU pabOThI
oOy4Jaromierocsi, KOTOpPbIE OHM BIIOCJIEACTBHM MOTLYT HCIIOJb30BaTh IIpH
MOJITOTOBKE M OTBETaX Ha yUCOHBIX 3aHATHIX.

OpHuM U3 BUIOB pabOThI 17151 00y4YarOIIUXCsl, UCTIBITHIBAIOIIUX TPYIHOCTH B
UCHbME MOXKET OBITh MOJTOTOBKA K yUE€OHBIM 3aHATUSM TaKuX 3a/laHui, KOTOpbIE
HEe TpeOylT OT HHUX HaNMCaHus [UIMHHBIX TEKCTOB oTBeToB. HaunbGonee
ONTUMAaJIbHBIM BAPUAHTOM TaKOTO 3aJjaHHsl, BHIIIOJIHAEMOI'0 B MMCbMEHHOU (popme,
MOJKET CIYXUTh TECTOBOE 3a/iaHue. Vcnoib30BaHne TECTUPOBAHUS 00YUarOIINXCS
HEOOXOMMO COBMEIATh C 00CYKACHUEM BapUaHTOB OTBETOB.

KoHTpo:b 3HaHMT MO’KHO BECTH KakK B YCTHOM, Tak U B TUCbMEHHOM BH/IE.

Oco0eHHoCTH 00yUeHUA 00YYAIOLIUXCS ¢ HAPYLICHHEM CJIyXa.

[Ipu opranuzauuu o00pa3oBaTEIBLHOrO Mpolecca €O  caadociblIaei
ayIUTOpUE PEKOMEHIyeTCsl  MCIOJIb30BaTh  CIEAYIONIME  MEeIaroruyeckue
MPUHIINTIBL:

- HarJsiAHOCTHU MPENoIaBaeMOro MaTepHaa;

- UHIMBUAYAJIBHOTO MOJX0/1a K KAXKIOMY 00y4aroleMycs;

- UCIIOJIb30BaHMS HH()OPMALIMOHHBIX TEXHOJIOTUH;

- HUCHOJb30BaHUS Y4EOHBIX MOCOOMIA, aJanTHUPOBAHHBIX MAJII BOCIPHUSITHS
00y4aloIMMUCS C HapYLICHUEM CITyXa.

OOyuaromeMycsi ¢ HapyIIEHUEM CIIyXa CIeAYeT MPEIOKUTh 3aHITh MECTO
Ha MEepeHUX MapTax ayAUTOPHH, a MPENoJaBaTe0 OO0JbIIe BPEMEHU HAXOJUThCS
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psiaoM ¢ paboYMM MECTOM OTOro oOOydarolerocs. Y4YHUThIBas, 4YTO TaKHe
oOy4aroniyecs Jydille MOHMMAIOT MO ry0am, »elaTelIbHO pacrnojlaraTbCsi K HUM
JIUIIOM, TOBOPUTH IPOMKO U YETKO.

JUiss  TOBBIIEHUST  YPOBHS ~ BOCHPUSATHS  ydyeOHOM — wHpopManuu
OOy4YarONIMMHUCSL  paccMaTpUBAaEMOM  TPYIIbI, PEKOMEHIyeTCs MpPUMEHEHHE
3BYKOYCWJIMBAIOIIEH amnmaparypbl, MYJIbTUMEIUNUHBIX U JAPYTUX CPEJICTB.
CnoxxHble Ui TIOHMMaHUSI TEMbl CJIEAyeT CHa0XaTh KaK MOXKHO OOJIBIINM
KOJIMYECTBOM HarjsiiHoro Matepuana. OcoOyio ponb B 0Oy4eHHH JHI] C
HapyIIEHHBIM  CIIyXOM, WIPalOT  BHaeoMarepuanbl. [lo  BO3MOXKHOCTH,
npeabsBisieMasl BUICOMHGOPMAIIHS MOKET COMPOBOXKIATHCS TEKCTOBOW OeryIeit
CTPOKOU UJTH CYPIOJIOTMYECKUM TIEPEBOJIOM.

KoHTpons 3HaHUiT 00ydYarommxcs ykKa3aHHON HO30JIOTHH MOXET BECTHCH
MPEUMYIIECTBEHHO B IMHMCBMEHHOM BHJE, HO MJIsS pPa3BUTHS YCTHOW peuw,
PEKOMEHJIyeTCsl MPEAJIOKUTh 00ydaroleMycsi paccka3aTb OTBET Ha 3aJaHUE B
TE3UCaX.

Oco0eHHoCcTH 00yUeHHA 00YYAIOIIUXCS ¢ HAPYILIEHHEM 3PEeHHUs.

Cneunduka oOydeHHs CIaO0OBUIAAIIMX OOYYaIOIIMXCS 3aKIIoYaeTcs B
CJIEYOILEM:

- HEOOXO0IUMO JI03UPOBATh YUEOHYIO HATPY3KY;

- MPUMEHSATH CHelHalibHble (OPMBI U METOJbl OOYYEHUS, TEXHUYECKHE
CpEIICTBa, TO3BOJISIIOIINE BOCIPUHUMATH MHPOPMAIMIO, a TaKXKE ONTHYCCKUC H
TU(DITOTIE AT OTHYECKHE YCTPOMCTBA, pacIIUpSIFOTITIE MMO3HABATEIILHBIC
BO3MOYKHOCTH O0YyYarOIINUXCS;

- YBEJIMYHMBATh HMCKYCCTBEHHYIO OCBEIICHHOCTH IOMEIICHHA, B KOTOPBIX
3aHUMAIOTCS 00YJarONTUECs C TOHMKEHHBIM 3PEHUCM.

[Ipu 3putenbHON padoTe y CnaboOBUIAAIIMX OOy4YalMXC OBICTPO
HACTyMaeT YTOMJICHHE, 4YTO CHWXKAeT UuX PpabOTOCIOCOOHOCTh, MOATOMY
HEOOXOJMMO TMPOBOJUTH HEOOJNBIINE TEPEPHIBHI WU TEPEeKIoYeHUuE padodeit
aAKTUBHOCTH.

[Ipu yTeHUM NEeKIUd, CIa0OBUIAIIMM OOYYAIOIIMMCS CJIENYyEeT Pa3pellinTh
UCITIOJIb30BaTh 3BYKO3AIMUCHIBAIONINE YCTPONCTBA W KOMIIBIOTEPHI, KaK CIOCO0
KOHCIIEKTUPOBaHUs, BO BpeMs 3aHATHH. HeoOXoIMMO KOMMEHTHPOBATH CBOM
JKECThl U HAJMUCU HAa JIOCKE W MepeaBaTh CIOBAaMHU TO, YTO YaCTO BBIPAXKACTCS
MHMUKOM U KECTaAMHU.

I[Ipu paboTe HA KOMIIBIOTEpPE CIEAYyET WCIOJb30BaTh  MPHHIIMII
MaKCHUMAaJIbHOTO CHIDKEHHUS 3pUTEIBHBIX HArpy30K, JO3UPOBAHHUE W UYEPEIOBAHHEC
3pUTEIBHBIX HArpy30K C JPYTUMH BHJIAMH JeATeIbHOCTH. Kpome Toro
HEOOXOJMMO  HCIIOJIb30BaTh  CHCIHANBbHBIC TPOrPaMMHBIC  CPEICTBa IS
YBETMYCHHS N300paKECHUS HA dKpaHe WIIH I O3BYYHBaHUS WH(OPMAITUH.

[Ipu mpoBeneHnu MPONEAYPHl OICHUBAHUS PE3yJIbTaTOB O0y4YeHUS
WHBAJIUJIOB U JIMI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI 00€CTIEUnBACTCS
BBITIOJIHEHHUE CJICYIONIUX JIOMOJTHUTENBHBIX TpeOOBaHUN B 3aBUCHMOCTH OT
WHIUBUTyIbHBIX 0COOCHHOCTEH 00YyJaromuxcs:
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l. wuHpOpMamUs MO TMOPSAKY TMPOBEACHUA NPOIEAYPhl OICHUBAHUS
NPEOCTaBIsACTCS B JOCTymHOW ¢opme (YCTHO, B THUChbMEHHOW ¢opme, Ha
AJIGKTPOHHOM HOCHUTEJE, B TICYaTHOHN popMe yBEIHMUEHHBIM MIPU(PTOM | T.I1.);

2. poctymnHas ¢opMa TPEOCTaBICHHUS 3aJaHWUi OIEHOYHBIX CpPEICTB (B
neyatHo ¢Gopme, B TmeyaTHOM ¢GopMe yBeIWdeHHbBIM IpudToM, B dopMme
AJIEKTPOHHOTO JOKYMEHTA);

3. noctymHas (Gopma mpeaocTaBICHHUS OTBETOB Ha 3a/laHus (MMCHMEHHO Ha

Oymare, Ha0Op OTBETOB HA KOMIIBIOTEPE, YCTHO U JIp.).
[Ipn HeoOXoauMoOcCTH Il OO0YYAIOIIMXCS ¢ MHBAJIMAHOCTBIO M 00yYaromuxcs ¢
OTrPaHUYEHHBIMU BO3MOXKHOCTSMHU 37JOPOBBSI MPOLIEypa OLCHUBAHUS PE3YIbTATOB
OOy4YeHUsl MO IUCIUIUIMHE MOXET MPOBOAUTHCA B HECKOJBKO ATANOB, a TaKkKe
MOJKET OBITh MPETOCTABICHO JOTOJHUTEIFHOE BpeMs ISl MOATOTOBKM OTBETA Ha
3a4yeTe WM dK3aMeHe
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4. KOHTPOJIb

N OLIEHKA

PE3YJBbBTATOB

OCBOEHUA

OBIIEOBPA3OBATEJILHOM JUCHUILJIMHBI OYIL.07 MATEMATHKA

KonTposib ¥ oOmeHka pacKpbIBalOTCA 4Yepe3 YCBOCHHBIC 3HAHUS W
NPUOOPETEHHBIE CTYJICHTAMH YMEHHsI, HAallpaBJIeHHbIE Ha (OpMUPOBAHUE OOIIUX U
npodeccuoHaTbHBIX KOMIETEHIIHH.

Oob6masi/npodeccuonannua | Pasmen/Tema Tun oneHoYHbIX
s1 KOMIIETEHI[US MEpONpPUATHS

OK 01. Beibupatb P1,Temal.1,1.2,1311-0/c,1.4,1.5,1.6 TectupoBanue
CIIOCOOBI pEIICHUS 3a1a4 P2, Temn1 2.1,2.2,2.3,2.4 YcTHEI ompoc
npodeccuoHaIbHON P3, Temrr 3.1,3.2,3.3,3.4 MareMaTHYeCKHI
JIESITCIbHOCTHU P4, Temnid.1,4.2,4.3,4.4,4.5, 4.6 I1-o/c, 4.7 JUKTaHT
TIPUMEHHUTENHHO K PS5, Temsr 5.1,5.2,5.3,5.4,5.5,5.6,5.7 WHnuBHuIyanbHAS
Pa3IMIHBIM KOHTEKCTaM P6, Temsl 6.1, 6.2,6.3, 6.4 CaMOCTOSTENbHAs

P7,Temst 7.1,7.2,7.3,7.4,7.511-0/c, 7.6, 7.7, 7.8 pabota

P8, Temsr 8.1, 8.2 IIpencraBnenue

P9, Tems1 9.1,9.2,9.3,9.4,9.5, 9.6, 9.7, 9.8 I1-o/c, pe3yJbTaToOB

9.9 MPaKTHYECKUX

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6I1-o/c, pabot

10.7 KonTponbHas

P11, Temer 11.1,11.2,11.3,11.4,11.5,11.6,11.7, pabota

11.8 I1-o/c, 11.9,11.10, 11.11, 11.12, 11.13 Brimonnenune

P12, Temsr 12.1, 12.2, 12.3 9K3aMEHAIIMOHHBIX

P 13, Temnr 13.1, 13.2,13.3, 13.4, 13.5, 13.6 3aJaHuil
OK 02. Hcnoas3oBath P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6 TectupoBanue
COBpPEMEHHBIE CPEJICTBA P2, Tems1 2.1,2.2,2.3,2.4 YCTHBIN onpoc
TIOMCKa, aHaJIN3a 1 P 3, Temsr 3.1,3.2,3.3,34 MaremaTndecKni
HWHTEPIIPETALNN P4, Temni4.1,4.2,4.3,4.4,4.5,4.6 I1-o/c, 4.7 JIUKTAHT
nH(pOpMAIIUH, U P5, Temsr 5.1,5.2,5.3,5.4,5.5,5.6,5.7 WaauBuayanbHas
nH(OPMAITMOHHBIC P6, Temrr 6.1, 6.2, 6.3, 6.4 CcaMOCTOSTEIbHAS
TEXHOJIOTHH IS P7,Temn 7.1,7.2,7.3, 7.4, 7.511-0/c, 7.6, 7.7, 7.8 pabota
BBITIOJTHEHUS 337124 P8, Temsnr 8.1, 8.2 IlpencraBnenue
npodeccuoHaIbHON P9, Temr1 9.1,9.2,9.3,9.4, 9.5, 9.6, 9.7, 9.8 I1-o/c, pe3yJIbTaTOB
JIeSITeIbHOCTH 9.9 MPaKTHYECKUX

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6I1-o/c, pabot

10.7 KonTponbHas

P11, Temer 11.1,11.2,11.3,11.4,11.5,11.6,11.7, pabota

11.8 IT-o/c, 11.9,11.10, 11.11, 11.12, 11.13 Brmonnenue

P12, Temsr 12.1, 12.2, 12.3 AK3aMEHAIIMOHHBIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6 3aJIaHAI
OK 03. IInanupoBartsb u P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue
pean30BbIBATH P2, Temsr 2.1,2.2,2.3,2.4 YcrHbIM onpoc
COOCTBEHHOE P 3, Temn1 3.1,3.2,3.3,3.4 MaremaTHUeCKH
npoeccuoHagbHOE U P4, Temni4.1,4.2,4.3,4.4,4.5, 4.6 I1-o/c, 4.7 JTUKTaHT
JINYHOCTHOE Pa3BUTHE, P5, Temer 5.1,5.2,5.3,54,5.5,5.6,5.7 NuaauBuayanbHas
MpeANPUHUMATENBCKYIO P6, Temnr 6.1, 6.2, 6.3, 6.4 caMOCTOSITeNTbHAS
JESITEIBHOCTD B P7,Tems 7.1,7.2,7.3, 7.4, 7.511-0/c, 7.6,7.7,7.8 pabota
npodeccuonanpHol chepe, | P8, Temnr 8.1, 8.2 IIpencraBnenue
KCII0JIL30BaTh 3HAHUS 110 P9, Temr1 9.1,9.2,9.3,9.4, 9.5, 9.6, 9.7, 9.8 I1-o/c, pe3yIbTaTOB
(uHaHcoBoil rpaMmoTHOCTH | 9.9 MPaKTUYECKUX
B Pa3JIM4HbBIX KU3HEHHBIX P 10, Tems 10.1, 10.2, 10.3, 10.4, 10.5, 10.6I1-o/c, pabot
CUTYalIUSIX 10.7 KonTponbHas

P11, Temer 11.1,11.2,11.3,11.4,11.5,11.6,11.7, pabora

11.8 IT-o/c, 11.9,11.10,11.11, 11.12, 11.13 Brimonnenue

P12, Temn 12.1,12.2,12.3 9K3aMEHAIIMOHHBIX
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P13, Temsr 13.1, 13.2,13.3,13.4, 13.5, 13.6

3aJIaHuI

OK 04. DddextuBHO P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue
B3aMMO/IEHCTBOBATh U P2, Temr1 2.1,2.2,2.3,2.4 YcTHEII omrpoc
paboTaTh B KOJUIEKTUBE U P3, Temrr 3.1,3.2,3.3,3.4 MaremaTnueckuit
KOMaHIe P4, Tempi4.1,4.2,4.3,4.4,4.5, 4.6 I1-o/c, 4.7 JUKTaHT

PS5, Temsr 5.1,5.2,5.3,5.4,5.5,5.6,5.7 WHnuBuIyanbHAS

P6, Temrr 6.1, 6.2, 6.3, 6.4 CaMOCTOSATEIbHAS

P7,Temst 7.1,7.2,7.3,7.4,7.511-0/c, 7.6,7.7, 7.8 pabota

P8, Temsr 8.1, 8.2 IIpencrasnenue

P9, Tems1 9.1, 9.2,9.3,9.4,9.5, 9.6, 9.7, 9.8 I1-o/c, pe3yIbTaTOB

9.9 MPAKTUYECKUX

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6I1-o/c, pabot

10.7 KontponbHas

P11, Temer 11.1,11.2,11.3,11.4,11.5,11.6,11.7, pabota

11.8 IT-o/c, 11.9,11.10, 11.11, 11.12, 11.13 Brinonnenue

P12, Temnr 12.1,12.2,12.3 9K3aMEHAIIMOHHBIX

P 13, Temn 13.1,13.2,13.3, 13.4, 13.5, 13.6 3alaHui
OK 05. OcymiecTBisTh P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6 TectupoBanue
YCTHYIO Y IUCbMEHHYIO P2, Temsr2.1,2.2,2.3,2.4 YCTHBIM onpoc
KOMMYHUKALIMIO Ha P 3, Temsr 3.1,3.2,3.3,34 MaremaTndecKni
rOCYIapCTBEHHOM SI3BbIKE P4, Temni4.1,4.2,4.3,4.4,4.5, 4.6 I1-o/c, 4.7 JUKTaHT
Poccutickoit ®enepanuu ¢ | PS5, Temsr 5.1,5.2,5.3,54,5.5,5.6,5.7 WaauBuayanbHas
Y4eTOM 0COOEHHOCTEH P6, Temrur 6.1, 6.2, 6.3, 6.4 caMOCTOSTEIbHAS
COIIMATILHOTO U P7,Temst 7.1,7.2,7.3,7.4,7.511-0/c, 7.6, 7.7, 7.8 pabota
KYJbTYPHOTO KOHTEKCTa P8, Temni 8.1, 8.2 IIpencrasnenue

P9, Tems1 9.1, 9.2,9.3,9.4,9.5, 9.6, 9.7, 9.8 I1-o/c, pe3yJIbTaToOB

9.9 MPaKTHYECKUX

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6I1-o/c, pabot

10.7 KonTponbHas

P11, Temer 11.1,11.2,11.3,11.4,11.5,11.6,11.7, pabora

11.8 1-o/c, 11.9,11.10, 11.11, 11.12, 11.13 Brimonnenune

P12, Temsr 12.1, 12.2, 12.3 AK3aMEHAIIMOHHBIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6 3aJIaHAI
OK O6. IIposBnare P1,Tema1.1,1.2, 1.3I1-0/c, 1.4,1.5,1.6 TectupoBanue
TPaKIAHCKO- P9, Temr1 9.1,9.2,9.3,9.4, 9.5, 9.6, 9.7, 9.8 I1-o/c, YcTHBI onpoc
MNaTPUOTUYECKYIO 9.9 Maremaruueckuii
TO3HITHIO, P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6I1-o/c, JTUKTaHT
JIEMOHCTPUPOBATH 10.7 NuauBunyanbHas
oco3HaHHoe moeaenne Ha | 6 P 11, Temsr 11.1,11.2, 11.3, 11.4, 11.5,11.6, 11.7, CaMOCTOATENbHAS
OCHOBE TPaAUIIMOHHBIX 11.8 IT-o/c, 11.9,11.10, 11.11, 11.12, 11.13 pabota
00IIIeYeTOBEYECKUX IIpencrasnenue
LIEHHOCTEH, B TOM YHCIIE C pe3yIbTaTOB
Y4eTOM rapMOHH3AIIH MPAKTHYECKUX
MEKHAI[UOHAIbHBIX U pabot
MEKPETUTHO3HBIX KontponbHas
OTHOUICHUH, TPUMEHSTh pabora
CTaHIapThI Brinonuenue
AHTUKOPPYIITUOHHOTO 9K3aMEHAIMOHHBIX
MOBEACHUS 3alaHuN
OK 07. CogneiicTBOBaTh P1,Temal.1,1.2,1311-0/c,1.4,1.5,1.6 TectupoBanue
coxpaHeHuto okpyxkatomeid | P 2, Temsr 2.1,2.2,2.3,2.4 YcTHBINM onpoc
Cpebl, P 3, Temsr 3.1,3.2,3.3,3.4 MaTtemMaTHUECKHI
pecypcocOepexeHuIo, P4, Temnid.1,4.2,4.3,4.4,4.5, 4.6 I1-o/c, 4.7 JMKTAHT
MIPUMEHSATH 3HaHUS 00 P5, Temsr 5.1, 5.2,5.3,5.4,5.5,5.6,5.7 NuaauBuayanbHas
M3MEHEHUH KJIMMaTa, P6, Temsl 6.1, 6.2, 6.3, 6.4 CaMOCTOSTENbHAS
MIPUHITUIIBI OEPEKITUBOTO P7, Temsr 7.1,7.2,7.3,7.4,7.511-0/c, 7.6, 7.7, 7.8 pabora
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IIpencraBienue

MPOU3BOJICTBA, P8, Temsr 8.1, 8.2
a¢dextuBHO nericTBoBath B | P9, Temsr 9.1, 9.2, 9.3,9.4,9.5, 9.6, 9.7, 9.8 IT-o/c, PE3yJIbTAaTOB
Ype3BBIYAMHBIX CUTyalusax | 9.9 MPAKTUYECKUX
P 10, Tems 10.1, 10.2, 10.3, 10.4, 10.5, 10.6I1-o/c, pabot
10.7 KontponbHas
P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6, 11.7, pabora
11.8 IT-o/c, 11.9,11.10, 11.11, 11.12, 11.13 Brinonnenue
P12, Temm 12.1,12.2,12.3 9K3aMEHAIIMOHHBIX
P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6 3aaHui
IIK 2.2. PaccumteiBats u | P 1, Temni1l.3; 1.6 I1-o/c TectupoBanme
aHAJIM3UPOBATh P 4, Tema 4.6 I1-o/c YCTHBIN onpoc
JorucTrueckne wm3nepkku B | P 5, Tema 5.6 NuaauBuayanbHas
TIPOU3BOACTBE u | P6,Tema 6.3 CaMOCTOSITEITbHAS
pactpeaeIeHUH. P 7, Tema 7.5 I1-o/c pabota
P9, Tema 9.8 IT-o/c IIpencrasnenue
P 10, Tema 10.6 I1-o/c pe3yIbTaTOB
P 11, Temsr 11.5; 11.8 IT-o/c IPAKTUYECKUX
P 12, Tema 12.2 pabot
P 13, Temsr 13.3; 13.6 Bremonnenue
SK3aMEHAITMOHHBIX
3aJlaHui
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