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1. O0masn XapaKTepUCTUKA NPUMEpPHOH padoueit
NMPOorpamMmbl 0011e00pa3oBaTEIbHON TUCIIUILIMHBI

Ob6meobpazoBatenbHas aucuumuinaa [1/1.01 Marematuka — sBisieTcs
o0s3aTeNIbHOW  YacThlo  0011e00pa3oBaTeIbHOIO  IMKJIa  00pa3oBaTesbHON
nporpamMmbl B cootBeTcTBUH ¢ PI'OC CIIO mo 09.02.06 CereBoe M CUCTEMHOE
aJIMUHUCTPUPOBAHUE

1.2. IIe.]'IH U INIAHUPYEMbIC PE3YJIbTAaThl OCBOCHUA NUCIHUIIJTUHBI:

1.2.1. Hean 1ucCHMNJIMHBI
Conepxanue mporpamMmbl  oOmieoOpazoBaTenbHol  auciumaunabl  11/1.01
MarteMaTuka ~ HampaBJ€HO Ha JOCTHKEHHE PE3yJIbTaTOB €€ U3YYeHUs B
coorBercTBUM € TpeboBanusiMu PI'OC COO c yderoM mnpodecCHOHATBHON

HanpasyieHHocT OI'OC CIIO.

1.2.2. Ilnanupyemble pe3yJibTATHI OCBOEHHsI 001Ie00pa30BaTENbHOIM
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO

Ocoboe 3HayeHWE MUCLUILIMHA MMEET NpH (POPMUPOBAHUM U PA3BUTUU
00X KOMIETSHINI U MPodheCCUOHATBHBIX KOMITETEHIIUH.



Kon n nHaumeHnoBanme
(popmupyembIX
KOMIIeTeHIH

OK 01. Beibuparp
CIOCOOBI pelIeHUs
3a1a4y
npohecCHOHATBLHOM
JESITEIbHOCTH
MPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

IInanupyemMsble pe3yJbTaTbl 0CBOCHHS JMCIUIIIHHBI

Oo0uue

B 4acTH TPYAOBOI0O
BOCIIMTAHMUS:

- TOTOBHOCTb K  TpYyAY,
OCO3HaHUE LIEHHOCTHU

MacTepcTBa, TPYA0Jt00ue;

- TOTOBHOCTb K aKTHBHOM
JIeSITEIILHOCTH
TEXHOJOTMYECKOM u
COIMAJIbHOM HANpPaBJIECHHOCTH,
CIIOCOOHOCTh MHUITUUPOBATH,

IJIAHUPOBATh u
CaMOCTOSTEIIbHO  BBINOJHATH
TaKyl JIeITeIbHOCTB;

- HUHTEpPEC K pa3JIudyHbIM
chepam  mpodeccuoHaTbHOM
JEATEIHbHOCTH,

OBJ1ageHue
YHHBepCaJIbHbIMH
Y4eOHBIMHU
NMO3HABATEJIbHBIMU
JNeHCTBUSIMU:

a) 0a3oBBIe JIOTHYECKHE
JNeHCTBHUA:

- CaMOCTOSITEIIBHO
(hopmynupoBaTh "
aKTyallu3upoBaTh MpoOieMy,
paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBIUBATh
CYIISCTBCHHBIA TMPU3HAK WU
OCHOBaHUsSl JJisi CpPaBHEHUS,
KJIacCU(PUKAITIHI u
0000I1IeHMS;

- OTIPE/ICIIATh LEeIn
JEATEITbHOCTH, 3a/1aBaTh

rnmapaMeTpsl U KpPUTEPHUU HX
JOCTUKECHHUS;

- BBIABJIATH 3aKOHOMEPHOCTH
u MIPOTUBOPEUHS B
paccCMaTprUBACMBIX SABJICHUAX,
- BHOCUTh KOPPEKTHUBHI B
JACATCIIBHOCTD, OLCHUBATH
COOTBETCTBHE  PE3YJIHTATOB
IeIsIM,  OIGHWBAaTh  PHUCKHU
TIOCIIEZICTBUI IeATETHbHOCTH;

- pa3BUBaThH Kp€aTuBHOC
MBIIIJICHUEC npu peICHUN
YKU3HEHHBIX TIPOOIIEM

0) 0a3oBBIE

JucuMnInHaApHbIE
-BIIAJICTh METOIaMU
JI0Ka3aTeJbCTB, AJITOPUTMAMHM
pelieHus 3aj1ay; yMEHHE
(dbopMyIIMpoBaTh  OMpPEICIICHUS,
AKCHOMBI U TEOPEMbI, IPUMEHSATh
HuXx, TIMPOBOAWUTL OOKA3aATCIbHBIC
pacCyxIeHuss B XOJ¢ peIICHHS
3ajay;

- YMETh OIIEPUPOBATH TOHATHIMHU:
CTCTCHb YUCIIA, JorapudM ducia;
YMEHHE BBIMOJIHATh BBIYUCICHUE

3HaYeHUH ©  TpeoOpazoBaHHS
BBIP@KEHUI CO CTEHNEHSAMH M
aorapumamy, mnpeoOpa3oBaHUA
JIpOOHO-paLlnOHATIBHBIX
BBIPAKECHU;

- YMETb ONEPUPOBATH MOHATUSIMHU:
panroHaIbHbIE,
UppalroHaJIbHbIE,
II0Ka3aTeJIbHbIE, CTETICHHBIE,
JorapupmMHyYecKue,

TPUTOHOMETPUYECKUE YPABHEHUS
Y HEPABEHCTBA, UX CUCTEMBI,
- YMETh ONEPUPOBATH MOHITUAMU:

¢byHKIMSA, HENpepbIBHAA
dbyHKIIHS, MPOU3BOIHAS,
nepBooOpasHas, ONpeeTIeHHBbIH
UHTErpanx;  yMeTb  HaXOAWTh
IIPOU3BOJHBIE 2JIEMEHTapHBIX
byHKIMH, UCIIOJIb3YsI
CIIPaBOYHbIE MaTEepHaIbL;
HccaenaoBaTb B MPOCTEHIIMX
CIIy4asx byHKIMK Ha
MOHOTOHHOCTB, HaXOJUTh
HauOoNpIINE U  HaUMEHbIIHE
3HaueHus: (QYHKIOUI;  CTPOUTH
rpaduKu MHOTOUJIEHOB c
HCIIOJIb30BaHUEM anmnapara
MaTeMaTH4eCKOIro aHaJIN3a;
MPUMEHTh MPOU3BOJHYIO TpHU
pelleHnr 3aJad Ha JBUKCHME;
pemarb MPAKTHKO-
OpUEHTUPOBAaHHBIE 3aJaud  Ha
HauOoOJbIINE W  HaWMEHBIINE

3HAa4YeHHUs, HA HAXOXKICHUE MYTH,
CKOpPOCTH M YCKOPEHUS;

- YMETb ONEepUPOBATH MOHATHUSIMHU:
parnoHanbHas byHKIIHS,
II0Ka3aTeabHas byHKIHS,



HcciaeaIoBaTeIbCKIe
JeHCTBHUA:

- BJIaJICTh HAaBBIKAMU y4eOHO-
HCCIIeI0BaTEIbCKOM u
MPOEKTHOM JIESITEIILHOCTH,
HaBBIKAMH paspeneHus
npobem;

- BBISIBIISITD
CIIEICTBEHHEIC CBS3H u
aKTyaJIN3UPOBATH 3ajauy,
BBIJIBUTATh TUIIOTE3Y ee
peLIeHus, HaxOJIUTh
apryMEHTHI JUTSE
JIOKa3aTeabCTBa CBOHUX
YTBEPKJICHH, 3a/1aBaTh
apaMeTpbl 171 KpUTEPUU
pelIeHHUS;

- QHaJM3UPOBATH MOJIYYEHHBIE
B XOJ€ pElIeHus 3aJadu
pe3yabTaThl, KPUTHYECKU
OLICHUBATh UX JOCTOBEPHOCTb,
MPOrHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBUSIX;

- YMEThb MEPEHOCUTh 3HAHUS B
MO3HABATEIbHYIO u
MPAaKTUYECKYIO obnacTH
JKU3HEACATCIBHOCTH;

- YMETH WHTETPUPOBATH
3HAHUS u3 pa3HbIX
MpeIMETHBIX 00IacTei;

- BBIIBUTATh HOBBIE HJEH,
npeajaraTb OpUTMHAJIbHBIE
MOJXO0/Ibl U PEUICHUS;

IIPUYUHHO-

- CIIOCOOHOCTH ux
HUCIOJIB30BaHUSI B
IO3HAaBATEIbHON u

COLIMAJIbHOM IMPAaKTUKEC

CTereHHas byHKIIHS,
JorapupmMuuecKas byHKIHA,
TPUTOHOMETpUYECKHe (QYHKIHH,
oOparHple  (YHKLIUU; yMEHHE
CTPOUTH TpaUKH HU3yYECHHBIX

(GyHKIMH, UCIIOTB30BaTh rpaduku
OpU M3YYEHHUU IIPOLECCOB H
3aBUCUMOCTEH, IIPU  PELICHUHU
3ajad M3 JAPYrHX  y4eOHbIX
NPEAMETOB U 3a7a4 U3 PEalbHOU
KHU3HHM, BBIpaXKaThb (opMynamu
3aBHCUMOCTH MEXTY
BEJINYMHAMU;

- yMeTh pemaTrb TEKCTOBbIC
3aJaud  pas3HbIX TUIOB (B TOM
qpcie Ha MPOLEHTHI, J0JU H
4yacTd, Ha JBW)KEHHe, palory,
CTOMMOCTh TOBapoOB U  YCIYT,
HaJIOTH, 3ajayd U3 o0JiacTu
yIIpaBJICHUS JUYHBIMU au
CEMEMHBIMU buHaHCcaAMM);
COCTaBJISATh BBIpAKEHUS,
yYpaBHEHHS, U HEPABEHCTBA U HUX

CUCTCMbI II0 YCJIIOBUKO 3aJda4vu,
HCCICI0BATh IMOJIYYCHHOC
peIICHUC u OLICHUBATb

MPaBA0I0I00HOCTh PE3YNbTATOB;
- YMETh ONEPUPOBATH MOHITUIMHU:

cpenHee apudMeTHuIecKoe,
MenaHa, HauOobIIIee u
HauMEHBIIICe 3HAYCHHS, pa3Max,
TUCTepcus, CTaHJIapTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa;
YMETh W3BJICKATh,

HMHTEPIPETUPOBATh HH(OPMALIKIO,
NpEeACTaBICHHYIO B Ta0iuLaX, HA
JyarpaMMax, rpadukax,
OTpa)KAIOILYI0 CBOMCTBA

pEeaIbHBIX IPOIECCOB U SIBICHUI;

MPENCTaBIATh MHGOPMALUIO C
MOMOIIIbIO TAOJHII W JUarpamM;
HCCIIEN0BaTh CTaTHUCTHYECKHE
JaHHBle, B TOM  4YHCIE C
MIPUMEHEHUEM rpaduyecKux
METOIOB | 3JIEKTPOHHBIX CPEJICTB;
- YMETh ONEpUpPOBATH

MOHSTUSAMU: CIYYalHBIA OMNBIT U
CIIy4aifHOe COOBITHE, BEPOSTHOCTh

CIIy4alHOTO COOBITHS; yMEHHE
BBIYUCIIATH BEPOSATHOCTD c
UCIOJb30BaHUEM  IpadUuecKux

METOZIOB; TPUMEHATh (POPMYIIBI



CIIOKEHHS u YMHOXECHHUS
BEPOSTHOCTEH, KOMOWHATOPHBIE
(hakTel 1 GOpMYIIBI IPH peLICHUN
3aa4; OIICHUBATh BEPOSTHOCTH
pEAbHBIX COOBITUI; 3HAKOMCTBO
CO CIy4YaiHbIMH BEJIUYMHAMM;
YMEHHE MPUBOJIUTH IPUMEPHI
MpPOSIBJICHUST 3aKOHa  OOJBIINX
qucel B MPUPOIHBIX u
OOIIIECTBEHHBIX SIBJICHUSX;

- YMETh ONEePUPOBATH MOHATUSIMHU:
TOYKa,  MpsMas,  IUIOCKOCTH,
IPOCTPAHCTBO, ABYTPAHHBIN yTOJI,
CKPELIMBAIOIINECS npsIMbIe,
napasuieIbHOCTD u
NEePIEHINKYISIPHOCTh TPSIMBIX |
IUIOCKOCTEH, yroiu MEXY
NPSMBIMH, YTOJI MEXKAY MPSMOU U
IUIOCKOCTBIO, Yo MEXTY
IUIOCKOCTSIMH,  PacCTOsSiHUE  OT
TOYKH JI0 TIOCKOCTH, PACCTOSTHUE
MEXIy TMPSMBIMH, PpACCTOSHUE
MEXIy IUIOCKOCTSIMH; yMEHHE
UCIIONB30BaTh  IpPU  PEIICHUU
3amad  U3ydeHHble  (PAKTBl |
TEOpEMBbl TJIAHUMETPUU; YMEHHE
OLICHUBATh pPa3Mepbl OOBEKTOB
OKpY’KaloIIero MUpa;

- YMETh ONEPUPOBATH TOHATUSIMHU:

MHOT'OI'paHHUK, ceueHue
MHOTOTpaHHHKa, KyO,
napajenenumne], npusma,
NUpamMua, ¢durypa "
HIOBEPXHOCTh BpalleHUS,

UUIUHIP, KOHYyC, mmap, cdepa,
cedeHus  (GUTypsl  BpallleHus,
IJIOCKOCTh, Kacarommasicst cqepsl,
IWIMHIpa, KOHyca, IUIOMIAllb
IIOBEPXHOCTHU nmupaMubl,
MpU3MBI,  KOHyca, IWIHHIPA,
momanas cdeppl, ob6beM KyOa,

MPSIMOYTOJIBHOTO
napajuiesienuneaa,  MAPaMHEJIb,
MpU3MbI,  UWIMHIpa, KOHYCa,
mapa;,  yMeHue  HM300paxkaTh

MHOTOTPaHHUKH U TIOBEPXHOCTH
Bpali€Hus, uX CEYCHUA OT PYKH, C
TIOMOIIIBIO YePTEIKHBIX
HUHCTPYMCHTOB H JOJICKTPOHHBIX
CPE/ICTB; YMCHHE paclo3HaBaTh
CUMMETPHIO B  IPOCTPAHCTBE:
yMEHHUE pacro3HaBaTh



IIpaBHUJIBHBIC MHOTOTPaHHUKH
- YMCTb OIICPpHUPOBATH MMOHATUAMMU:
JABHKCHUC B IMpOCTPAaHCTBC,

110100HbIE ¢buryps B
IPOCTPAHCTBE; HCIIOJIb30BAaTh
OTHOILICHUE IJIOLIA I
MOBEPXHOCTEH u 00BEMOB
MOJOOHBIX (UTYP TPHU PEIICHUH
3a7a4: YMETh BBIUHCIIATh
TEOMETPHUCCKUE BEJIMYMHBI
(mvHa, yroi, IUIOMAIL, OOBEM,
Io1Iaab MOBEPXHOCTH),

UCIONB3Ysl M3y4eHHbIE (DOPMYIIBI
U METO[IBI;

- YMETb ONEpUPOBATh MOHATUSIMHU:
IPSIMOYTOJIbHAS cucreMa
KOOpJIMHAT, KOOPAMHATHI TOYKH,
BEKTOP, KOOpPJAMHATBI BEKTOPA,
CKaJIIpHOE IIPOU3BEJIEHHUE, YIOJl
MEXIY BEKTOpaMH, cymMma
BEKTOPOB, IIPOU3BE/IEHUE BEKTOPa
Ha YMCJIO: HAXOIUTh C MOMOIIBIO
U3YyYEHHBIX (HOPMYJT KOOPIMHATHI
CepeIMHbl OTpE3Ka, PACCTOSHUE
MEX]y IBYMSI TOUKaMHU:

- yMeTb BBIOMpATh MOJIXOASILIHHA
W3Y4YEHHBIH METOJ JUIsl pelIeHUs
3a/1a4H, pacrno3HaBaTh
MaTeMaTHYECKUE (baKTbI u
MaTeMaTHYECKUEe  MOJAEIH B
MPUPOAHBIX U  OOIIECTBEHHBIX
SIBJIICHUSIX, B HCKYCCTBE; YMEHHE

IIPUBOJIUTH HpUMEPHI
MaTEMAaTHYECKUX OTKPBITHI
poccuickon 51 MHUPOBOU

MaTeMaTUYECKOM HAyKH.

- YMETh ONIEPUPOBATH MMOHSATHSIMHU:
ompezieNieHue, akCHoMa, Teopema,
CJIEACTBHE, CBOWCTBO, MPHU3HAK,
JI0Ka3aTeNbCTBO, PABHOCHIIBHBIC
hopmMyITUpOBKH; YMEHHE
dbopmynupoBath  oOpaTHOE U
MTPOTHUBOIIOJIOKHOE YTBEPKICHHE,

MIPUBOJIUTH IIPUMEPBI U
KOHTPIIPUMEPBI,  HCIIOJIb30BATh
METOJL MaTeMaTHYECKON
WHIYKIINH; MIPOBOAUTH

JIOKa3aTelIbHbIE PacCyKIEHUs Mpu
pemeHun  3ajad,  OIEHWBATH
JIOTUYECKYIO MPaBUILHOCTh
pacCyXIeHHUI;

- YMCTb OIICPpHUPOBATH MMOHATUAMMU:



MHOJECTBO, IOJIMHOECTBO,
omepanuy  HaJl MHOXXECTBaMHU;
YMEHHUE UCIOIIb30BaTh TEOPETUKO-
MHOXKECTBEHHBIM  ammapar Juis
OIMCaHMsI PEATBHBIX MPOIECCOB U
SIBJICHUW TIPU PEIICHUMW 3a/ay, B
TOM YHCIIE W3 APYTHX Y4eOHBIX
MIPEIMETOB;

- YMETh ONEPUPOBATH TOHATUSIMHU:
rpad, CBsA3HBIA Tpad, AepeBo,
mUKI, rpad Ha  IUIOCKOCTH,
yMEHHUE 3a/1aBaTh M ONUCHIBAThH
rpadsl

pa3IUYHBIMU crocobamu;
UCIIOJIb30BaTh rpadsl npu
pelIeHIH 3a/1a4;

- yMeTh CBOOOJHO OIEPUPOBATH
TIOHSITUSIMH coYeTaHue,
IIePECTaHOBKA, YHCIO COYETaHUH,
YHCII0 IEPECTAHOBOK; OMHOM
HeroTOHA; yMeHHE TIPUMCHSTH
KOMOWHATOPHBIC (hakThI u
paccykneHus I peIIeHUs
3ajau;

-yMETh OIEPUPOBATH MOHATHUSIMU:

HaTypaJlbHOE  YHCIO,  IIeJIoe
YHUCIO, OCTaTOK IO MOJYJIO,
panyoHanbHOE 4HCIIO,
HppaliOHATILHOE 4HCIIO,

MHOKECTBA HATYPAJIbHBIX, LIEIBIX,
palMoOHANBHBIX, JEHCTBUTEIbHBIX
YUCeNl; YMEHHUE UCIOJIb30BaTh
MIPU3HAKU JICTUMOCTH,
HaMMEHBIINK OOIIUI IEINUTENh U
HauMeEHbIllee oOIee KpaTHOE,
anroput™m EBKinaa npu penieHuun
3a7a4; 3HAKOMCTBO C Pa3JIMYHbIMU
MO3UIIUOHHBIMHU CHCTEMaMU
CUHCJICHUS;

- yMeThb CBOOOJHO ONEpPUPOBATH
MOHATHSAMM: CTEINEHb C IEJIBIM

[I0Ka3aTeleM, KOpEHb
HaTypaJIbHON CTENEHM, CTENEHb C
palroOHaIbHBIM [IOKa3aTeNeM,

CTEIICHb C  JEeUCTBUTEIHLHBIM
(BEIIECTBEHHBIM)  TOKa3aTeseM,
jorapuM YKcia, CHHYC, KOCUHYC
Y TAHT€HC IIPOU3BOJIBHOTO YHCIIA;

- YMETh ONEPUPOBATH MOHATHUSIMHU:
TOXJIECTBO, TOXXIECTBEHHOE
npeoOpazoBaHue, yYpaBHEHHUE,
HEPABEHCTBO, CUCTEMA YPAaBHEHUI



U HEPABCHCTB, PaBHOCHIBHOCTb
yYpaBHEHUH, HEPaBEHCTB U
CHUCTEM, palyoHalbHBbIE,
HppalOHAIIbHBIE,

II0Ka3aTelbHBbIE, CTEIICHHBIE,
JorapupMHUECKHeE,

TPUTOHOMETPUUYECKHUE YPABHECHMUS,
HEpABEHCTBA U CHUCTEMBbl; YMEHHE
pelars ypaBHEHHs, HEPABEHCTBA
U CHUCTEMBI C  IIOMOILBIO
pa3sIMYHBIX IIPUEMOB; peulaTh

ypaBHEHUS, HEpPaBEHCTBA U
CUCTEMBI c rapaMeTpoM;
IIPUMEHSATH yYpaBHEHHUH,

HEpaBEHCTBA, MX CHUCTEMbI JUIS
pelleHrs MaTeMaTUYeCKUuX 3aJad
¥ 3a/1a4

-yMeThb CBOOOJHO OIEpPUPOBATH
HNOHATUAMH: TpapuK QyHKIUH,
oOpatHast (yHKIUS, KOMITO3UIIUS
¢byHKuMd, nUHEWHas (YHKIHL,
KBaJ[paTHYHAas byHKLIHSA,
CTENEHHAas (YHKUUS C LEIbIM
HoKa3areseM,
TPUTOHOMETpHUYECKHE (YHKIINH,
oOpaTHble TPUTOHOMETPUUYECKUE
GyHKIMM,  MOKa3aTelbHas U

JorapupmMuyecKas GbyHKIMN;
yMEHUE CTPOUTH rpaduxu
GbyHKUIHMH, BBITIOJIHATh
peoOpa3oBaHus rpadukoB

(GyHKUIMHA; yMEHHE MCIOJb30BaTh
rpagukn GYHKIUA JUIST U3YISHUS
IIPOLIECCOB U 3aBUCUMOCTEN NpHU
pelieHnn  3ajad U3 JApYrux
y4yeOHbIX  NpEeAMETOB U U3
peanbHOM  KU3HM;  BBIPAXKATh
(dbopMynaMu 3aBUCUMOCTH MEXIY
BEJTMYUHAMU;

yMEHHE CBOOOJHO OIEpUpPOBATh
MOHATUSIMHU: YETHOCTh (PYHKIIMH,

MEPUOJUYHOCTD ¢byHKLUY,
OTpaHUYEHHOCTh byHKIUY,
MOHOTOHHOCTb ¢byHK1UY,
3KCTPEMYM ¢byHKIUY,
HauOosplllee U HaWMEHbIIee
3HA4YCHMS byHKIIUN Ha

IIPOMEXYTKE; YMEHUE IPOBOAUTH
uccienoBaHue pyHKINY;

YMEHHE HCII0NIb30BaTh CBOMCTBA U
rpadukn GYHKIUNA IJIs perieHus
YpaBHEHUH, HEPABEHCTB U 3a/1a4 C
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napaMmeTrpamu; u3o00paxarb Ha
KOOPJIMHATHOMN IJIOCKOCTH
MHO’KECTBA PELICHUN ypaBHEHUH,
HEPABEHCTB U UX CUCTEM;

- yMeTb CBOOOJHO ONEpPUPOBATH
MOHSATUSAMH:

IOCIICIOBATEIIHOCTB,
apudmernueckas nporpeccus,
reoMeTpuvecKast nporpeccus,
0ECKOHEUHO yOBIBaroIIast
reoMeTpuvecKas HPOTPECCHS;
yMEHHE 3ajaBaTh

IIOCJIEI0BATEIBHOCTH, B TOM
YHCJIE C TIOMOUIbIO PEKYPPEHTHBIX

bopmyur;
- YMETh ONIEPUPOBATH ITOHATHSIMU:
HEINPEPBIBHOCTH byHKIUY,

acUMIITOTHl Tpaduka (QyHKIUH,
nepBasi M BTOpas TPOU3BOJHAS
(GYHKIMHM, T'€OMETPUYECKUH |
¢buznyeckuii CMBICTT
IPOU3BOAHOW,  IEpBOOOpa3Hasi,
OTIpeIeIICHHBIA HHTETPaJ; yMEHHUE
HaxOJIUTh

aCHMIITOTHI Tpaduka (HyHKIHH;
yYMEHHE BBIYHCIISATH POU3BOIHBIC
CYMMBI, TIPOM3BEICHUS, YACTHOTO

U KOMITO3ULIUU byHKUIUH,
HaXOJUTh ypaBHEHUE
KacaTeJIbHON K rpaduxy

GbyHKIMHM; yMEHHE HUCIOJIb30BaTh
IIPOU3BOAHYIO JUISl UCCIIEIOBAHUSA
byHKIMH, JUIST HaxOXICHUS

HaWIy4IIEro peLIeHus B
NpPUKJIAJHbIX, B TOM  YHUCIE
COLIMATIbHO-DKOHOMMUYECKUX u
(buznueckux 3a/1a4ax, JUIS
OIIpEIENICHUS CKOPOCTH "

YCKOPEHUST; HAXOUTh TUTOIIAINA H
00beMBl  (UTYp C  TOMOIIBIO
WHTETpaja; MPUBOIAUTH TPUMEPHI
MaTeMaTHYeCKOro

MOJICIMPOBAHUSI  C  TOMOIIBIO
muddepeHIMaIbHbIX ypaBHEHUH;
- YMETh ONEPUPOBATH TOHATUSIMHU:
KOMILIEKCHOE qHCIIO,
COIPsSDKEHHBIE KOMILIEKCHBIE
quciaa, MOAYJIb M apryMeHT
KOMIUIEKCHOTO  4Hucia, ¢opma
3alUCH  KOMIUIEKCHBIX  YHCel
(reomeTpuyeckas,

TPUTOHOMETPHUYECKAst u

11



anreOpanveckas); yMETh
MPOU3BOJUTE  apU(PMETHIECKHE
JEWCTBUS €  KOMIUIEKCHBIMH
YHUCIIaM{; TIPUBOIUTH MPUMEPHI
HCITOJIB30BaHUS KOMIUIEKCHBIX
Yyucel;

- YyMEThb CBOOOJHO OIEPUPOBATH
IMOHSTUSIMH: cpenHee
apudmeTnueckoe, MeHhaHa,
HauOOJbIlIeE W  HaWMCHBIIEE
3HAUEHUs, pa3Max, JUCIEPCHS,
CTaH/IAPTHOE OTKIIOHCHHE IS
ONHCAHHWS YHCIOBBIX JAHHBIX;

yMEHUE UCCIIEI0BaTh
CTaTHUCTUYECKUE JAaHHBIE, B TOM
qucle c MIpUMEHEHUEM
rpaduyecKux METOJIOB u
OJICKTPOHHBIX CpCACTB;
rpaguyecku HCCIIEIOBATh
COBMECTHbIE  HAONIOACHUS  C
MTOMOIIIBIO JTUarpaMm
pacceuBaHUs u JUHEHHON
perpeccuu;

- YMEeTh HaXOJUTh BEPOSTHOCTU
COOBITHII C  HWCHOJIB30BAHUEM

rpadu4ecKux METOJIOB;
MPUMEHATh JUISI pEIIeHHs 3a1ad
(bopMmyIbI CJIO’KEHUS u
YMHOXXEHHUS BEPOSITHOCTEM,
¢dopMyi1y MOJHOW BEpOSTHOCTH,
bopmyny bepuymnu,
KOMOWHATOpPHBIE (baxThI u
hopmysr, OIICHUBATH

BCPOATHOCTHU PCAJIbHBIX CO6LITPII>1;
YMCHHEC OIICPUPOBATH MMOHATUAMMU:

ciy4yanHas BEIIMYMHA,
pacmpenesieHue  BEPOATHOCTEM,
MaTeMaTU4eCcKoe 0’KMJIaHHUE,
JTUCIIEPCUS u CTaHJapTHOE
OTKJIOHEHHE CIIy4anHOM
BEJINYUHBI, byHKIIUN

pacmpenesneHdss U IUIOTHOCTH
PaBHOMEPHOT0, TOKA3aTEeIbHOIO U
HOPMAJIBHOIO  pacIpelielIeHUN;
YMEHUE HCIOJIb30BaTh CBOMCTBA
U3YYEHHBIX paCIpEenCIICHU s
penieHust 3ajxad; 3HAKOMCTBO C
MOHATUSAMHU:  3aKOH  OOJIBIIMX
4Hcesl, METOAbl  BBIOOPOUYHBIX
HCCIIEOBAaHUN; yMeHue
MIPUBOJUTE MPUMEPBI NPOSIBICHHUS
3aKOHa  OONBIIMX  4YHCET B
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MPUPOAHBIX U OOLIECTBEHHBIX
SIBJICHUSIX;

- yMeTb CBOOOJHO ONEpUPOBATH
MOHATUAMM:  TOYKA,  MpsMasd,
IUIOCKOCTb, MIPOCTPAHCTBO,
OTPE30K, JyY, IUIOCKMH YroJl,
JIBYTPaHHBIA YTroJl, TPEXTPaHHbBIN

yroil, IIEPECEKAIOIIMECS,
napaJuleJIbHbIC u
CKpELIUBAOIIHECS IpsIMBIE,
11apaJuIeIbHOCTD u
NEPIEHIUKYISIPHOCTh MPSMBIX U
IUIOCKOCTEH, yroi MEXIY
MPSIMBIMHU, YIOJ MEXAY IPSIMON U
IUIOCKOCTBIO, yroi MEXIY
IJIOCKOCTSIMU; yMeHue

UCMONB30BaTh  NPU  pEIICHUU
3a7a4  U3y4yeHHble (QakKThl WU
TCOPEMbI IINIAHUMCTPHUU, YMCHUC
OLIEHUBAaTh pa3Mepbl OOBEKTOB B
OKpYKalollleM  MHpe;  yMEHHE

ONepUpOBaTh MOHATUSMU:
MHOT'OTpaHHUK, ceueHue
MHOT'OIPAaHHUKA, MpaBUJIbHBIN
MHOT'OTpaHHUK, npu3Ma,
nupamuja, ¢burypa u
MTOBEPXHOCTh BpallleHus,

WIMHAP, KOHYC, mmap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUCHUS
KOHYycCa u HWIHH]IPA,
napajuiesbHble ocH W
OCHOBAaHMIO,  CEYEHHE  I1apa,
IJIOCKOCTh, Kacaromiasicst cdepsl,
HWIMHAPA,  KOHYCa;  yMEHHUE
CTPOUTH CEUEHHNE MHOTOTPAHHUKA,
U300paxarhb MHOTOTPAHHUKH,
(dburypsr u MMOBEPXHOCTH
BpallleHUsl, MX CEYEHUs, B TOM
Ylclie ¢ MOMOUIbIO AJIEKTPOHHBIX
CpPEeICTB; YMEHUE NPUMEHSATH

CBOMCTBA F€OMETPUYECKUX
¢uryp, CaMOCTOSITEJIbHO
dhopmynupoBaTh onpeeneHus

M3y4aeMbIX (puryp, BBIIBUTATH
TUIIOTE3EI 0 CBOMCTBAax "

HpU3HAKaxX reOMEeTPUYECKUX
¢uryp, O00OCHOBBIBATh  WJIH
OIIpOBEPraTh ux; yMeHHe
MIPOBOJUTH KJIaCCU(UKALUIO
¢buryp 1o pasInuHbIM IPU3HAKAM,
BBIIIOJIHATh HEOOXOUMBIE

AOMOJIHUTCIIbHBIC TOCTPOCHUS
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- yMeTb CBOOOJHO OTEpUPOBATH
MOHATHSIMH:  TUIOMAAb (PUTYpBI,
o0beM GuUTryphl, BEeIUYMHA YTJa,
pacctossHH€  OT  TOYKH  JO
IUIOCKOCTH, PAacCTOSTHUE MEXKAY
MPSAMBIMH, PACCTOSTHUE  MEXKIY
IUIOCKOCTSIMH, IUIOIIANb c(epsl,
IUIOIIA/Th MOBEPXHOCTHU
OUPaMUJIBI, TPU3MBI, KOHYCa,
HWIAH]IPA, o0BeM KyOa,
IPSIMOYTOJIBHOTO
napajyiesienunena,  NUpaMuibl,
OpU3MBbl, LWIMHIpa, KOHYcCa,
nrapa; yMEHHe HAXOJUTh
OTHOIIEHHE OOBEMOB MOJOOHBIX
uryp;

- yMeTb CBOOOJHO ONEpPUPOBATH
TIOHSITUSIMH JBUKCHHE,
napajyIeIbHbIN IIEPEHOC,
CUMMETpHUsl Ha IJIOCKOCTH U B
IPOCTPAHCTBE, MIOBOPOT,
npeoOpa3oBaHuE noaoous,
noJo0HbIe  (QUTYpBI;  yMEHHE
pacro3HaBaTh paBHbBIC u
oJ00HBIE (UTYPHI, B TOM YHCIIE
B pupoe, HCKYCCTBE,
apXUTEKTYpE; YMEHHUE
UCIIONIb30BaTh ~ T'€OMETPUYECKHE
OTHOIIICHWS, HAXOJUTh
reoMeTprUIecKre BEJTMYUHBI
(nmvHa, yroJ, ImIomiaab, o0BEM)
IpU pElIeHUuH 3aJad U3 JIPYTHX
yu4eOHBIX  NpPEeIMETOB U U3
peanbHO KU3HH;

- yMeTb CBOOOJHO ONEpPUPOBATH
MOHSITUSMU: MPSIMOYTOJIbHAS
chucreMa  KOOpPJMHAT,  BEKTOp,
KOOpPAMHATHI TOYKH, KOOPJIHWHATHI
BEKTOpa, cymMMma BEKTOPOB,
MIPOU3BEICHNE BEKTOpa Ha YUCIIO,
pa3iokeHne BEKTopa 1o Oas3ucy,
CKaJIIpHOE IPOM3BE/ICHUE,
BEKTOPHOE TIPOM3BENICHHUE, YTOI
MEXJIy  BEKTOpaMHU:  yMEHHE
WCIIONBb30BaTh  BEKTOPHBIM W
KOOPIUHATHBIN METO]T TUTST
pelIeHusl TeOMETPUIECKUX 3amad
M 33dad  JpYrHX  Y4eOHBIX

MPEAMETOB; OTIEpUPOBATH
MOHATUAMM: MaTpuua 2x2 u 3x3,
ONPEACIUTEND MATPHIIBI,
reOMETPUYECKUI CMBICII
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OK 02. Ucnonms3oBath
COBpPEMEHHBIE CPEJICTBA
MIOWCKa, aHaJIN3a U
UHTEPIIPETAIUN
uHpOpMaLnu, 1
nH(pOpMaIMOHHBIE
TEXHOJIOTUH TSI
BBITIOJTHEHMS 32/1a4
npodecCHoHaNBHOM
JeSITeTbHOCTH

B o0JacTn IEeHHOCTH
HAYYHOI'0 NMO3HAHHS:

- c(hOopMUPOBAHHOCTH
MHPOBO33PCHHSI,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pasBuTus

YPOBHIO
HayKH u
00IIIeCTBEHHOM MIPAKTHKH,
OCHOBAaHHOTO Ha  JHayore
KYJIbTYp, CHOCOOCTBYIOIIETO
OCO3HAHHUIO CBOEr0 MecTa B
MOJUKYJIBTYPHOM MUPE;

- COBEPIIICHCTBOBAHUE
SI3BIKOBOM UM YWTATENIbCKOMH
KyJIbTypbl ~ Kak  CpEJICTBa
B3aHMOJICUCTBUS MEXIY

OIIPEETUTENS;
- YMETb MOJEIUPOBATH PEAIbHbBIC
CUTYyallUd Ha SI3bIKE MATEMATHKU:

COCTaBJISITh BBIpaXKECHMUS,
YpaBHEHUs, HEpPAaBEHCTBA U HX
CUCTEMBl IO YCJIOBHUIO 3aJayu,
UCCIIEe10BATh IIOCTPOEHHBIE
MOJENM  C  MHCIOJIb30BAaHUEM
anmapara anreopsl,
HMHTEPIPETUPOBATh IOJYyYEHHBIN
pe3yibTarT; CTPOUTH
MaTeMaTUYeCKHEe  MOJEIH  C
MOMOILIBIO F€OMETPUUYECKHUX

MOHATUM M BEJIWYUH, pelarhb
CBSI3aHHBIE C HUMHU IIPAKTHYECKUE
3a/1a4H; COCTAaBJISITh
BEPOSATHOCTHYIO MOJIEIb U
MHTEPIPETUPOBATh  I1OJYyYEHHBIN
pe3yibTaT; peuarb IPUKIAIHbIE

3aJa4uun cpeacTBaMu
MaT€MaTHYCCKOI0O aHajin3a, B TOM
YHucCJjC COLIMaJIbHO-

9KOHOMHYECKOTO M (PU3UIECKOTO
XapakTepa;
- YMEHUE BBIOMpATh MOIXOISIIAN

METOJ JJisl pPELICHUs 3aJauu;
MOHUMAaH1E 3HAYNMOCTH
MaTeMaTHKU B U3y4YECHUU
MPUPOJHBIX U OOIIECTBEHHBIX

ImpoueccoB " HBJ'IeHHfI; YMCHHC

pacrno3HaBarhb IIPOSIBIICHHE
3aKOHOB MaTE€MaTUKU B
HCKYCCTBE, YMEHHE IPUBOJIUTH
IIPUMEPBI MaTEeMaTUYECKUX
OTKPBITHH poccuiickon u

MHUPOBOM MaTeMaTU4eCKO HAyK1
- YMETbh OIIEPUPOBATH IMOHATHUIMMU:

panuoHaIbHas byHKIHA,
MOKa3aTeabHas byHKIHS,
CTETIEHHAs byHKIHA,
norapudmuyeckas GbyHKIHSA,
TPUTOHOMETpUUYECKHE (YHKIINH,
oOpatHble  (QYHKIUH; yMEHHE
CTpOUTh TpadUKU  HU3YyYEHHBIX

(GyHKIUH, HCIONIB30BaTh rpapuKu
IIpM W3YYEHHM IIPOLIECCOB H
3aBUCUMOCTEH, TIPU  pELICHUU
3agad U3 JIPYrHX  Y4eOHBIX
NMPEIMETOB U 3aJa4 U3 peajbHOU

KHU3HH; BBIpaXaTh (opMynamu
3aBUCUMOCTHU MEXIY
BEJINYNHAMU;
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JIIOABMHU U TIO3HAHUS MUPA;

- OCO3HaHUE LIEHHOCTHU
HAay4YHOH JIeATEIIbHOCTH,
FOTOBHOCTb OCYILIECTBJIATH
MPOEKTHYIO u
HCCIIEI0OBATENBCKYIO
JIEATEIIbHOCTh
WHJIMBUIYQJIbHO U B TPYIIIIE;
OsBJiaanenue
YHHMBePCAJIbLHbBIMHA
Y4eOHBIMHU
NMO3HABATEJIbHBIMU
JNeHCTBUSIMU:

B) padora ¢ nHgopManmeii:

- BJIQJICTh HaBBbIKAMH
MOJIydeHusT WHQPOPMAIUU U3
HWCTOYHUKOB Pa3HBIX THUIIOB,

CaMOCTOSATCIIbHO
OCYHICCTBJIATL IOUCK, aHAJIN3,
CUCTEMATHU3alluIO n

MHTEpIIpeTaluio uHpopMaluu
pa3IUYHBIX BUAOB M (opMm

IIPEJCTABIICHMUS;
- co3jaBaTh  TEKCThl B
paznmuyHBIX  (opmMaTax  C
y4ETOM Ha3HA4YEHUs
uHpoOpMauu W IEIEBOM
ayJauTOpuH, BbIOUpast
ONTHMAJIbHYIO bopmy
MIPECTABICHUS U
BU3yaIU3alUy;

- OLICHUBATH JOCTOBEPHOCTb,
JETUTUMHOCTh MH(OpMaIHH,
€€ COOTBETCTBHUE IIPABOBBIM U
MOPAIBHO-ITUYECKUM

HOpMaw;
- HWCIOJB30BAaTh  CPEICTBA
WH(POPMAIIMOHHBIX u
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHH B pEIICHUH
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpraHM3allMOHHBIX 3a1ad C
coOmoieHueM  TpeOoBaHMIA
SPrOHOMHUKH, TEXHUKH
0e30IMacHOCTH, TUTHCHEI,
pecypcocOepeKeHus,
MPABOBBIX M ATHYECKUX HOPM,
HOPM MH(OPMALIMOHHON
0e30IMacHOCTH;

- BIAJETh  HaBBIKAMHU

- YMETh OINIEpPUPOBATh
MOHATHSIMHU: TOXKJIECTBO,
TOKJECTBEHHOE IpeoOpa3oBaHue,
yYpaBHEHHUE, HEPABEHCTBO,
cucreMa ypaBHEHUI u
HEPaBEHCTB, PaBHOCHJIBHOCTb
YPaBHEHM, HEPABEHCTB U CUCTEM
paloHasbHbIE,
UppalroHaJIbHbIE,
[10Ka3aTelbHbIE,
JorapupmMuyecKue,
TPUTOHOMETPUUECKUE YPABHEHMS,
HEpaBEHCTBA

U CHCTEMbI; YMEThb peuiarb
YpaBHEHMs,  HEPAaBEHCTBA MU
CUCTEMBI C OMOUIbIO Pa3IMYHbIX
IPUEMOB; pelIaTh YypaBHEHUS,
HEpPaBEHCTBA M  CHCTEMBI C
apaMeTpoM; IPUMEHSITh
YPaBHEHMsI, HEPaBEHCTBa, HUX
CUCTEMBbI TUISL pelieHus
MaTeMaTHUYeCKuX 3aJad U 3ajad
U3 pa3IuYHbIX o0lacTell HayKu U
peasbHOH JKU3HUY;

- YMETb CBOOOJHO OIEPUPOBATH
HOHATHAMMU:

JIBUKEHHE, TapaliebHbIN

CTEIICHHEBIE,

IIEpEHOC, CUMMETpHUs Ha
IUIOCKOCTH W B TPOCTPAHCTBE,
IIOBOPOT, npeoOpa3oBaHue
nonobusi, MoAoOHbIE  (UTYPHI;

YMEThb paclo3HaBaThb paBHBIE H
o100HbIE (UTYPBI, B TOM YHUCIIE

B MIPUpPOJE, HCKYCCTBE,
APXUTEKTYPE; YMETh
UCIIOJIBb30BaTh  I€OMETPUUYECKUE
OTHOIIIEHUS, HaXOJUTh
reOMETPUYECKUE BEJIMYMHBI

(mvHa, yroJ, miIomaab, 00BEM)
MpU pELIEHUU 3aJay U3 JAPYTHUx
yu4eOHBIX  NPEeIMETOB U U3
peaNbHON KU3HU
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OK 03. ITmanupoBath u
pean30oBbIBaTh
cOOCTBEHHOE
npodeccuoHaIBHOE U
JMYHOCTHOE Pa3BUTHE,
IPEINPUHIMATEIbCKYIO
JICSITEIIbHOCTD B
npohecCHOHATBLHOM
cdepe, UCIOIB30BaTh
3HaHUS 110 PUHAHCOBOM
rPaMOTHOCTH B
pa3IMYHBIX KHU3HCHHBIX
CUTYaIHUIX

paciio3HaBaHUA W 3alllUThI

uHpOpMaIuy,
MH(POPMAIIMOHHOMN
0€30MMaCHOCTH JTUYHOCTH

B o0JacTH JYXOBHO-
HPaBCTBEHHOT'0
BOCIUTAHMS:

- c(hOpMHUPOBAHHOCTH
HPABCTBCHHOT'O CO3HaHMSI,
ATUYECKOTO MTOBE/ICHNUS;

- CIOCOOHOCTH  OIICHUBATh
CHTyallUl0 HU  [PUHUMATH
OCO3HaHHBIC peIIeHus,
OPUEHTHUPYSICh HAa MOpPAIBHO-
HPABCTBCHHBIC ~ HOPMBI U
IIEHHOCTH;

- OCO3HaHWE JMYHOTO BKJIaja
B IIOCTPOCHHE YCTOWYHMBOIO
Oynymiero;

- OTBETCTBEHHOE OTHOIIECHUE K
CBOUM poOuTeNsIM | (WJIN)
IPYTUM  YJICHaM CEMbH,
CO3/IaHHUI0 CEeMbH Ha OCHOBE
OCO3HaHHOTO PUHSATHS
[EHHOCTEN CEMENHON KU3HU B
COOTBETCTBUHU C TPATUIUSIMU
HaponoB Poccuu;

OBianenue
YHHMBEPCAJIbHBIMH
peryJaiTUBHBIMH
AeCTBUAMU:

a) caMOOpraHu3aNus:

- CaMOCTOSITEIIbHO
OCYIIECTBIISTh
MM03HABATEJIbHYIO
NeSITeTbHOCTb, BBISIBIIATD
MPOOJIEMBI, CTaBUTH u
dhopmynupoBaTh COOCTBEHHBIE
3amaun B 00pazoBaTeIbHON
JESATETPHOCTH W KU3HEHHBIX
CUTYaIUX;

- CaMOCTOSITEJIbHO COCTaBIIATH
IUIaH PeLIeHUs MPOoOJIeMbI C

y4eToOM UMEIOLTUXCS
pecypcos, COOCTBEHHBIX
BO3MOKHOCTEN u
MIPEATIOYTEHUN;

- JlaBaTb OIIEHKY HOBBIM
CUTYaLUsIM;
CIoco0CTBOBATh
(bopMHpPOBaHHUIO u
IIPOSIBJICHUIO HIMPOKOU

-yMETh ONEPUPOBATh MOHITUSIMU:
pauroHalbHbIE,
UppALMOHAJIbHEIE,
II0Ka3aTelbHBIC,
norapudmuyeckue,
TPUTOHOMETPUYECKUE YPABHEHUS
Y HEPABEHCTBA, UX CUCTEMBI;

CTEIICHHEBIE,

- YMETb ONEPUPOBATH MOHATUSAMU:

MHOTOTpPaHHHK, CeUeHHE
MHOTOT'paHHHKA, KyO,
napajielieuIe], npu3ma,
nupamua, burypa u
TIOBEPXHOCTh BpaIlCHHS,
UWIMHAP, KOHYyC, Imap, cdepa,
ceueHus:  (UTYpbl  BpalleHHUs,

IUIOCKOCTb, Kacaromasics cdepsl,

WIMHAPA, KOHyCa,  IUIOIIAIb
IMOBCPXHOCTHU ImUupaMubl,
NpU3MbI, KOHyCa, I[MIMHJpA,
wiomane cheprl, o0beM Kyoda,
PSIMOYTOJIBHOTO

napajyieNienunena, — MApaMuibl,
OpU3MbI, IIMHApa, KOHYca,
mapa;,  yMeHue  HM300paxkaTh

MHOT'OTPAHHUKH HW IOBCPXHOCTHU
BpalmicHus, UX CCYCHHUA OT PYKH, C

IIOMOIIBIO YepPTEKHBIX
WHCTPYMEHTOB U  DJIEKTPOHHBIX
CpPEeICTB; yYMETh paclo3HaBaTh
CUMMETPUI0O B  TMPOCTPAHCTBE;

YMETH PACIIO3HABATDH IIPABUJIBHBIC
MHOT'OT'paHHUKU

- YMEThb ONEPHUPOBATH MOHITUAMU:
IIPSIMOYTOJIbHAS cucreMa
KOOpJAMHAT, KOOPAHMHATHI TOYKH,
BEKTOpP, KOOPAMHATBI BEKTOPA,
CKAIIPHOE TNPOMU3BEACHUE, YIOJl
MEXKIY BEKTOpPaMHU, CyMMa
BEKTOPOB, ITPOU3BEJICHNE BEKTOpa
Ha 4YKCJIO; HAXOJUTh C IIOMOIIBIO
M3Y4YEHHBIX (DOPMYIT KOOPIMHATHI
CEpPEeMHBl OTPE3KA, pacCTOsHUE
MEXIy IBYMs TOUKaMH
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OK 04. D dexTrBHO
B3alMOJICCTBOBATE U
paboTaTh B KOJIJIEKTUBE
1 KOMaH]Ie

SPYAMLIMH B Pa3HbIX 00JacTIx

3HAHUMH, MOCTOSIHHO
MOBBIIIATh CBOH
o0pa3oBaTeNbHBIHI u

KYJIbTYpPHBIN YPOBEHb;

0) CAaMOKOHTPOJIb:
HCII0JIb30BAaTh IPUEMBI
pebnekcuun OIS OLCHKH
CUTyalluu, BBIOOpAa BEPHOTO
pelieHus;

- YMEThb OLEHUBATH PHUCKU HU
CBOEBPEMEHHO MpPUHUMATh
peuIeHus o0 UX CHUKEHUIO;

B) IMOUMOHAJILHBIN
HHTEJJICKT,
MPeANnoJaraIui
¢(pOpMHPOBAHHOCTH:
BHYTPEHHEN MOTHUBAIUH,
BKJIIOYAIOIIEH CTPEMIICHHE K
JOCTHXKEHHUIO LEIU U YCIIEXY,
ONTUMU3M, WHUIIMATUBHOCTD,
YMEHUE JIeUCTBOBAaTh, UCXOMS
H3 CBOMX BO3MOXKHOCTEI;

- SMIOaTHH, BKIIOYAKOIIEH
CIIOCOOHOCTh MIOHUMATh
SMOLMOHAIBHOE  COCTOSIHUE
JIPYTUX, YYUTBHIBaTH €Tr0 TPH
OCYILIECTBICHUH
KOMMYHUKAIIUU, CIOCOOHOCTH
K COUYYBCTBHIO u
COTIEPEKUBAHMUIO;

- COIMAJIbHBEIX HAaBBIKOB,
BKJIFOYAFOIHX

CIOCOOHOCTh BBICTpaUBaTh
OTHOILIEHUA C JPYyrUMU
JIIOTBMH, 3a00TUThCH,
MpOSIBISATE  MHTEPEC U
pazpemiath KOHQIUKTHI

- TOTOBHOCTD K
CaMOpa3BUTHIO,
CaMOCTOSTEIbHOCTH n
CaMOOTIPE/IEIICHUIO;
-OBJIaJICHUC HaBBIKAMH
y4eOHO-HCCIIEeI0BATEIbCKOM,
MPOEKTHOM W  COLMAJIBbHOU
JEeITEIbHOCTH;

OBiaagenue
YHHMBEPCAJbHBIMH
KOMMYHUKATHUBHBIMU
JeHCTBUSIMM:

0) coBMecTHas

- YMETb ONEPUPOBATH MOHATUSAMU:
CIIy4alHbIIl ONBIT W CIy4alHOE

coObITHE, BEPOSTHOCTD
CIIy4alHOTO  COOBITHS;  YMETh
BBIUUCIIATH BEPOSATHOCTD c
WCIIOJIb30BaHUEM  TpaduyecKux
METOJIOB; HPUMEHATH (POPMYIIBI
CJIOKCHU A n YMHOXCHHA
BEPOSTHOCTEH, KOMOMHATOPHBIE

(bakTbl 1 QOpMYJIIBI IPU PELICHUH
3a/1a4; OLICHUBAaTb BEPOATHOCTH
peanbHBIX COOBITUIH; 3HAKOMCTBO
CO CIy4allHBIMM BEJIMYHMHAMU;
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AeSITeJIbHOCTD.

- IIOHMMATh U HCIIOIL30BATh
MPEUMYIIIECTBA KOMAaHIHOW W
WHIUBUAYAITBHON paOOTHI;

- MIPUHUMATD 1eau
COBMECTHOM  ACATEIBHOCTH,
OpraHU30BHIBATH u

KOOPAMHHUPOBATH JEHUCTBUSA 110
€¢ JOCTH)KCHHIO: COCTaBISTh
IIJIaH JEHCTBUM, pacIpeneIaTh

polIM ¢ y4eToM MHEHHUH
YYaCTHUKOB 00CyXIaTh
pE3yNbTaThI COBMECTHOMU
paboTsr;

- KOOPJIMHHUPOBATH u
BBINOJIHATh pabory B
YCIIOBUSIX peanbHoro,
BUPTYaIbHOTO u
KOMOWHHPOBAaHHOTO
B3aUMOJICHCTBHS;

- OCYILECTBIATH MMO3UTUBHOE
CTpaTEeru4ecKoe IMOBEJACHUE B
paBJH/I‘-IHI)IX CI/ITyaIII/IﬂX,
MpOSIBJISIT ~ TBOPYECTBO U
BOOOpaxkeHue, OBITh
MHHUITHATUBHBIM

OBjaaaenue
YHHMBEPCAJIbHBIMH
peryJaiTUBHBIMH
JefCTBUSIMMU:

') NpUHATHE Cce0sl W JAPYrux
JIoaein:

- TpUHUMATh MOTHBBl U
apryMeHTbl JIpyTUX JIoJel
IIpU  aHajlMu3€ PpPe3ylbTaToB
NESTENBHOCTH;

- TpU3HaBaTh CBOE TMPABO H
MpaBO JIpyrux JIOJed Ha
OIMOKU;

- pa3BHBaTh CIIOCOOHOCTH
MOHUMATh MUpP C TO3HIIUU
JPYToro 4eJoBeKa

YMEHHE TMPUBOJAUTH  MPHUMEPHI
MPOSIBIICHUSI  3aKOHA  OOJIBIINX
qucel B MPUPOIHBIX u

OGH.IGCTBCHHBIX SBJICHUAX,

- yMeTb CBOOOJHO ONEpUPOBATH
MOHATHSIMHU: CTETICHb C IEIbIM
MOKa3aTeNeM, KOPEHb
HaTypaJIbHON CTENECHH, CTEIICHb C
palMoHaIbHBIM MOKa3aTeleM,
CTEIIEHb  C  JCHUCTBUTEIBHBIM
(BEIIECTBEHHBIM)  TOKa3aTeseM,
norapudm ducna, CHHYC, KOCHHYC
Y TAHT€HC MPOU3BOJIBHOTO YKCIIA;

- yMeTh CBOOOJHO OIEPUPOBATH
noHsiTusiMu:  rpaduk  QyHKINHA,
oOpatHast (QYHKIUS, KOMITO3ULIUS

¢byHKuMd, nUHEWHas (QYHKIHA,
KBaJlpaTU4YHasi byHKLIHSA,
CTereHHass  (QYHKUUSA  LEJbIM
IIOKA3aTeNIEM,

TPUTOHOMETPUUYECKHE (YHKLUH,

oOpaTHble TPUTOHOMETPUUYECKHE

¢GyHKUMH,  TOKa3aTeslbHas U
aorapudmuyeckas byHKINNT;
yMeTh CTPOUTH rpaduKu
GbyHKINH, BBITIOJTHATh
npeoOpa3oBaHus rpauKoB
bynxumii;

- YMeTh HCHOJb30BaTh TIpapuku
GbyHKIMN IS U3YyYEHUS
MIPOLIECCOB JIM 3aBUCHUMOCTEN IIpU
peleHny  3aja4 U3 JIpYrux
yu4eOHBIX  NpPEeIMETOB U U3
peajbHOM  JKHU3HU;  BBIpaXKaThb
dhopmynaMu 3aBUCUMOCTH MEXY
BEJIMUMHAMU, u- CBOOOIHO
OIIePHPOBATH TIOHSI THSIMH:
YETHOCTh ¢byHKIMH,
MEPUOTUIHOCTD byHKINH,
OTPaHUYEHHOCTh ¢byHKuUY,
MOHOTOHHOCTb ¢byHKIUY,
IKCTPEMYM ¢byHKIUY,
HauOoJbllee W  HauMEHbIIee
3Ha4YeHUs byHKIIU Ha
MPOMEKYTKE;, YMETh MPOBOIUTH

uccienoBaHue GpyHKINH;

- YMETh UCIIOJIb30BaTh CBOWCTBA U
rpadukun QYHKIMNA U PELICHHS
ypaBHEHUH, HEPABEHCTB U 3a]1a4 C
napameTpamu; H300pakaTb Ha
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OK 05. OcymecTBiATh
YCTHYIO ¥ TUCbMEHHYIO
KOMMYHUKAITUIO Ha
roCyJapCTBEHHOM
s3e1ke Poccuiickoi
denepannu C y4eToM
0COOCHHOCTEH
COLIMAJILHOTO U
KYJIbTYPHOTO
KOHTEKCTa

B oOuaact 3CTEeTHYECKOIO
BOCIIUTAHMS:

- 3CTETHYECKOE OTHOIICHHE K
MHPY, BKIIOYas  3CTCTHKY
ObITa, Hay4YHOTO u
TEXHHUYECKOTO TBOPYECTBA,
CIopTa, Tpyaa u
OOIEeCTBEHHBIX OTHOIICHMI;

- CIOCOOHOCTH BOCIIPUHHUMATH
pa3IUYHbIC BUIBI HCKYCCTBA,
TpaAWIIMM W  TBOPYECTBO
CBOCTO W JIPYTUX HApOJIOB,

OIIYIIATh SMOIIMOHAILHOE
BO3/EHCTBUE UCKYCCTBA;
- yOEXIEHHOCTh B

3HAYUMOCTU HOJIs1 JIMYHOCTU U
o0lecTBa OTEYECTBEHHOTO U

MHPOBOT'O HCKYCCTBa,
THUYECKHUX KYJIbTYPHBIX
TpaiuIUid W HApOAHOIO
TBOPYECTBA;

- TOTOBHOCTb K

CaMOBBIPaXXCHUIO B Pa3HbIX
BrUaaxX UCKYCCTBA, CTPCMIICHUC

MIPOSIBIIATH KavyecTBa
TBOPYECKOH TUYHOCTH;
OeBjaagenue
YHHUBepPCAJIbHBIMU
KOMMYHUKATHBHBIMHU
JeHCTBUSIMM:

a) o0IIeHue:

- OCYIIECTBIISATh
KOMMYHHKAIlMd  BO  BCEX
cdepax KHU3HH,

KOOPJMHATHOM IUIOCKOCTH
MHOXECTBA PEIICHUNM YypaBHEHUU
HEPABEHCTB U UX CUCTEM

- YMETb ONEPUPOBATH MOHATUSAMU:

cpeaHee apru(hMETHIECKOE,
Meauana, HauOOJIbIIEE 51
HaMMEHbIIIEe 3HAYEHHs, pa3Max
JUCTICPCHS, CTaHJapTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa;
YMGHI/IC HU3BJICKATBh,

UHTEPIIPETUPOBATh HH(POPMAIHUIO,

MPEICTABICHHYI0 B «TabImuIax,
Ha  Juarpammax,  rpagukax,
OTpaKaroILYIO CBOICTBA

pEaIbHBIX MPOLECCOB U SIBICHUU;
IPEJCTaBISITh UHPOPMALIHIO

- YMCTb OIICPpHUPOBATH MOHATUAMU:

cpemHee apudmernueckoe,
MeraHa, HanOoIbIIIee u
HaMMEHbBIIIEE 3HAYCHHUS, pa3Max
JIMCTICPCHS, CTaH/IapTHOE
OTKJIOHEHHE YHUCJIOBOTO Habopa;
yMEHHE W3BJICKATD,

HMHTEPIPETUPOBATh HH(OPMALIHIO,

NpPEACTaBICHHYI0 B «TalbauIax,
Ha  JuarpaMmax,  rpadukax,
OTPaKAIOLLYIO CBOICTBa

peanbHBIX TPOIECCOB U SIBIICHUI;
OPEJCTaBISITh MHPOPMAIUIO C
MOMOIIBIO TAOJMI] W JUarpamm;
HCCIIEIOBATh CTaTHCTHYECKHE
JaHHble, B TOM 4YHCIIE C
NPUMEHEHNUEM rpaduyecKux
METOJIOB M DJIEKTPOHHBIX CPEJICTB;

- YMCETb OIICPpHUPOBATH ITOHATUAMU:

TOYKa, npsmMas, IIJIOCKOCTh
IpOCTPAHCTBO, IlBpraHHBIfI yroJi,
CKpCHIUBAOIIHUECS IMPSAMBIC
napaJllieJIbHOCTb u

MEPIEHIUKYISIPHOCTD NPSIMBIX W
IIJIOCKOCTEH, yromn MEXIY
MPSIMBIMH, YIOJl MEXIY IPSIMOU 1
IIJIOCKOCTBIO, yroiu MEXIY
IJIOCKOCTSIMU,  PacCTOSIHME  OT
TOYKH 10 INIOCKOCTH, PACCTOSTHUE
MEXIy MNpSIMBIMH, pacCTOSHUE
MEXKIY ILUIOCKOCTSIMU;

- yMeETh
peleHnu

HCIIOJIB30BaTh npu
3aaa4 HU3YYCHHBIC

20



OK 07. ConericTBoBaTh
COXpaHEHUIO
OKpYKarolleu Cpeibl,
pecypcocOepexeHHIo,
MPUMEHSTh 3HAHUS 00
W3MEHEHUU KIIMMaTa,
TIPUHITAITBI
OEPEIKITUBOTO
MIPOU3BO/JICTBA,

3P PEeKTHBHO
JICCTBOBATH B
Ype3BbIYAHBIX
CUTYaIUAX

- pacrio3HaBaTh HEBEpOaIbHBIC
CpeacTBa OOIEHUs, TOHUMATh

3Ha4YCHUE COLIMAJIBHBIX
3HAKOB, pacrno3HaBarh
MPEANOCHUIKA  KOH(DIUKTHBIX
CUTYyalHil 51 CMT4aTh
KOH(JIMKTHI,

- PpPa3BepHYTO U JIOTUYHO
u3jaraTb  CBOKO  TOYKY
3peHusi C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB

B o00JacTu »Ko0JIOrHYEecKOro
BOCIIUTAHHUA:

- c(hOpMHUPOBAHHOCTh
3KOJIOTUYECKOMN KYJIBTYPBI,
[MOHUMAaHHUE BIIUSIHUSA

COMaJIbHO-3KOHOMHNYCCKUX

MpOIECCOB  HA  COCTOSTHUE
NPUPOJHON H  COUHAIBHOU
Cpebl, OCO3HaHHUE
I00aTBbHOTO xXapaktepa
9KOJIOTUYECKHX MPOOIIeM;

- IJIAaHUPOBaHUE u
OCYIIECTBJICHUE JECUCTBUH B
OKPY>KaroIIein cpene Ha
OCHOBE 3HAHUSA esei
YCTONYMBOIO pa3BUTHUSA
YeJI0BEYECTBA;

AKTUBHOE HETpUsITUE

JNEUCTBUM, MPUHOCSIIIMX Bpex
OKPY>KaroOIe cpese;

- yYMEHHE NPOTrHO3UPOBAThH
HeOIaronpusTHBIC
9KOJIOTHYECKHUE IIOCICACTBH
MpEeANTPUHUMAEMBIX JIEMCTBUU,
Mpe0TBpALIaTh HX;

- paclupeHue onbITa
JIEATEIIbHOCTH 3KOJIOTMYECKON
HAINpPABJIEHHOCTH;

- OBJIQJICHHE HAaBBIKAMH
y4eOHo-

HCCIIeI0BAaTEIbCKOM,
MPOEKTHOM U COLMAIBHOM
JEATEIIbHOCTH

(akThl U TEOpEMbI INITAHUMETPUH;
YyMEHUE  OLCHUBATH  pa3Mepbl
00BEKTOB OKPY’KAIOIIEro MUpPa

- YMETb OIIEPUPOBATH IMOHATUSIMHU:
IIPSIMOYTOJIBHAS cucreMa
KOOpAMHAT, KOOPAMHATBl TOYKH,
BEKTOp, KOOpPJIMHATHI BEKTOpA,
CKaJsIpHOE IPOU3BEICHUE, YIOJl
MEXIY BEKTOpPaMHU, cymMma
BEKTOPOB, IIPOU3BEIECHUE BEKTOpA
Ha YHUCJIO; HAXOAUTH C ITOMOLIBIO
U3YyYEHHBIX (HOPMYJT KOOPIMHATHI
CepeuHbl OTpe3Ka, pacCTOsSHHUE
MEXAY JBYMS TOUYKaMU;

-yMeTb BBIOMpATh HOIXOMASIIMI
W3Y4YEHHBIM METOJ U peuIeHUs

3a/1a4H, pacrno3HaBaTh
MaTeMaTHYECKUE (baKTbI u
MaTeMaTUYECKUEe  MOJAEIH B
MPUPOAHBIX U  OOIIECTBEHHBIX

SABJICHUAX, B UCKYCCTBC,

YMEHUE IPUBOIUTH IIPUMEPHI
MaTEMAaTHYECKUX OTKPBITHI
poccuicKkon 51 MHUPOBOU

MaTEMaTUYECKON HAyKHU.
- YMETh ONEPUPOBATH MOHITUAMU:
CIIy4alHBbI ONBIT U CIy4alHOE

coObITHE, BEPOSITHOCTh
CIlyyaifHOrO  COOBITHS;  YMETb
BBIUUCIIATH BEPOSITHOCTh c
UCIOJb30BAHUEM  TIpadUUeCcKUux
METOJIOB; TPHUMEHSTh (POPMYIIBI
CJIO’KEHUS u YMHOKEHUS
BEPOSITHOCTEH, KOMOWHATOPHEIE

(bakTel U GOPMYIIBI IPH PEILICHUH
3aa4d; OIICHWBATh BEPOSTHOCTH
peanbHBIX COOBITUH; 3HAKOMCTBO
CO CIy4YalHbIMM BEIMYWHAMU:
YMEHUE MPHUBOJUTH  IPUMEPHI
MPOSIBJICHUST  3aKOHA  OOJBIINX
qrcen B HPUPOIHBIX u
OOIIECTBEHHBIX SIBJICHUAX
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I1K 2.3. OcymiecTBasTh
cOOp TaHHBIX JJIS aHAIIN3a
UCIIOJIb30BaHUS U
(GyHKITMOHUPOBAHHUS
MPOrPaMMHO-TEXHUYECKHUX
CPEIICTB KOMITBIOTEPHBIX
ceren

- YMETh WHTETPUPOBATH
3HAHUS n3 Pa3HbIX
MPEAMETHBIX 00J1acTeH;

- TOTOBHOCTb K aKTHBHOM
JIeSITEIILHOCTH
TEXHOJOTMYECKOM
HaMpaBJIECHHOCTH,
CIOCOOHOCTh MHHIIMUPOBATb,
IJIAaHUPOBATh u
CaMOCTOSTEIILHO

BBIIIOJIHATH TaKyIo
JICSITEIILHOCTD;

- JlaBaTh OILICHKY HOBBIM
CUTYaLHSIM, OIICHUBATH
MPUOOPETEHHBIN OIIBIT;

- OCYIIECTBIISITh
1LieJICHapaBICHHbIN ITIOUCK
repeHoca CpesiCTB U CIocoO0B
IeHCTBUS B

npodeccuoHanbHYI0 Cpeay;

- aHAIM3WUPOBATH TMOJTYYCHHBIC
B XOJle¢ peUIeHUs 3aJayu
pe3yJbTaThI, KPUTUICCKH
OLICHUBATh MX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBHUSX;

- pa3zpabaThIBaTh 1aH
pelieHus mpoOIeMbl ¢ yU4eTOM
aHaJn3a UMEIOIITUXCSI
MaTepUuaIbHBIX u
HEeMaTepUaIbHBIX PECYPCOB.

- OPraHU30BbIBATh U
KOOPJIUHUPOBATH JICUCTBUS:
COCTaBJIATh IUIAH JICHCTBHI,
pacmpenensiTh POy ¢ y4eTOM
MHEHUH Y4aCTHUKOB
00CyXIaTh pe3ynbTaThbl
COBMECTHOH paboThI;

- KOOPJIMHUPOBATH U
BBITIONHSATH pa0boOTy B
YCJIOBUSIX B3aUMOJEHCTBHS.

- popmynrpoBaTH  BBIBOJBI
u
3aKJIFOYEHHUS Ha  OCHOBE

aHaJIM3a W UHTEPIIPETAIAN
uH(poOpMaIuu H3
pPa3IUYHBIX ~ UCTOYHUKOB

- copMHUpOBaTH MOHATHS POJIU U

MecTa MaTeMaTUKU B
COBPEMEHHOM MHpe npu
OCBOCHMH  TPO(ECCHOHATBHBIX
TMCIUTIINH " B chepe
npodeccrnoHaIbHOM
IeATeIbHOCTH;

- YMCTb MOACIIUPOBATL PCAILHBIC
CUTyallul Ha A3bIKC MATCMATHKHU:

COCTAaBJIATH BbIPAXKCHHA,
YPaBHEHHUs, HEpPaBEHCTBA M UX
CHUCTEMBl IO YCJIOBHIO 3aJayH,
UCCIIEI0BATh MIOCTPOEHHbIE
MOJENM C  HCIOJIb30BAaHUEM
anmapara anreopsl,

UHTEPIPETUPOBATh  IOJyYCHHBIH
pe3yibTar;

-CTpOUTH MAaTEMAaTHYCCKHUEC
MOJCIIN C IIOMOIIBIO
TCOMCTPHUICCKUX MOHSITHH u

BEJIMYUH, pelaTh CBS3aHHBIE C
HUMH IIPAKTUYECKUE 3aa4H;
-COCTaBJISATh BEPOSITHOCTHYIO
MOJE/IIb U  UHTEPIPETUPOBATH
TTOJTYYEHHBIN pe3yJbTaT;

-pelmath  NPUKIAJHBIE  3aJadu
CpPEACTBAMH  MaTeMaTH4ECKOIO
aHaJIM3a, B TOM YUCJIE COLIUAJIBHO-
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SKOHOMMYECKOTO M (PU3NYECKOTO
Xapaxkrepa;

- YMeHue BbIOMpaTh MOIXOISIINN
METOJI AJIsl PELEHUS 3a7auu;
-[IOHUMaHue 3HAYUMOCTHU
MaTeMaTHKU B U3y4YEHUU
OPUPOJHBIX U  OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUM; -
yMEHUe pacro3HaBaTh
IIPOSIBJIEHUE 3aKOHOB MaTeMaTUKU
B HCKYCCTBE, YMEHUE MPUBOIUTH
MIPUMEPBI MaTEMaTHYECKUX
OTKPBITUI POCCHUIHCKOI u
MHPOBOM MaTEMaTU4YECKON HAyKH.

23



2. CTpyKTypa M coaep:kaHue 0011e00pa3oBaTeIbHON TUCIUILIMHBI

2.1.00beM TMCHUILIMHBI M BUABI Y4eOHOH padoThI

Bux yueOHoi1 padoThl Oobvem 6
yacax

O0bem 00pa3oBaTe/IbHOI NPOrPaMMBbI JUCHUIIIMHBI 282

B T.4

OcHoBHOe coaep:kaHue 2173

B T.4.:

TEOPETUYECKOE 00yUCHHE 191

MPAKTHUECKUE 3aHATUSA 80

Koncyabranuu 3

IIpomexyTouyHas aTTecTANMA

1 cemecmp —oughgepenyuposannvlii 3auem 2

2 cemecmp - IK3aMeH 6
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2.2. TemaTH4YeCKHUil IUVIAH U COAEPKAHNE TUCITUTLINHBI

HaumeHoBaHue pa3jieioB U TeM Conep:kanue yueOHOro Mmarepuasa (0CHOBHOE M MpPodeccHoHAIbHO- Oo0bem | Dopmupyembie
OpPMEHTHPOBAHHOE), IA00PATOPHBIE U MPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOAYJIb | YacoB | KOMIETeHIHH
(mpu HAJIMYKMH)
OcHOBHOe cofepxaHue
Pasjen 1. [loBTopenue kypca 18
MaTeMaTHKAa OCHOBHOM
HIKOJIbI
Tema 1.1 Cooeporcanue yuednozo mamepuana
Iean v 3a7a4yn MaTeMaTHKH | ba3oBble 3HAHMA U YMEHHs 110 MaTeMaTHKe B IPO(eCcCHOHAIbHON U B IOBCEAHEBHOU
NP OCBOCHUH NEATEIIbHOCTH.
CIenHaJIbHOCTH 2
Tema 1.2 Cooepiicanue yueono2o mamepuana
Yucia ¥ BHIYUCICHHS. JleficTBHSI Ha/T MMOJIOKHUTEIIBHBIMHA U OTPHUIIATEILHBIMU YHCIIAMHU, OOBIKHOBEHHBIMH H
Boipaxenust u JNECATUYHBIMU APOOSIMH.
npeodpazoBaHus JleticTBHsI cO cTeneHs MU, (hOPMYJIbI COKPAIICHHOTO YMHOKCHHS 2 OK 01.,0K 02.,
Tema 1.3 IIpodeccnoHalIbLHO-OPUEHTHPOBAHHOE COlep:KaHue (CoAepKaHIe MPUKJIATHOTO MOTYJIsI) OK 03., OK 04.,
['eoMeTpHsi HA TUIOCKOCTH Ipakmuueckoe 3anamue Ne 1 OK 05., OK 06.,
Buasl ninockux ¢uryp u ux miomanas. [Ipaktuko-opueHTUPpOBAaHHBIE 3a/1a4d B Kypce OK 07.
T€OMETPUH Ha TUIOCKOCTH 2 I1K 2.3.
Tema 1.4 Cooeporcanue yuednozo mamepuana
IIpoueHTHbIE BLIYMCIECHUS [IpocTsie MPOIEHTHI, pa3HbIe CIOCOOBI UX BEIYUCICHUS. CI0KHBIC TPOIIEHTHI 2
Ilpaxmuueckoe 3anamue Ne2
[IporieHTHBIE BEIYMCIEHUS 2
Tema 1.5 Cooepircanue yueobnozo mamepuana
YpaBHeHHsI M HEPaBeHCTBA Jlunelinble, KBaipaTHbIE, APOOHO-TMHEWHbBIC YPAaBHEHUS U HEPABEHCTBA 2
Ilpakmuueckoe 3anamue Ne 3
YpaBHEHUs 1 HEPABEHCTBA 2
Tema 1.6 Cooepircanue yueonozo mamepuana
Cucrembl ypaBHeHHIl 1 Crioco0b! pelieHns CUCTeM JIMHENHBIX ypaBHeHUH. [lonsaTne matpuna 2x2 u 3x3, 2
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HEPaBEHCTB onpenenutenas MaTpuibl. Meton [Maycca. CucteMbl HETMHEHHBIX YPaBHEHHUI.
Cucrembl HEpaBEHCTB
Tema.l.7 Cooeporcanue yuednozo mamepuana
BxoaHo# KOHTPOJIb Boruncnenus u npeobpasoBanus. Y paBHEHUs U HEpaBeHCTBa. [ eomeTpus Ha 1
TTOCKOCTH
Koumponvnaa paboma Ne 1 1
Paznean 2. [Ipsimblie u 18
IVIOCKOCTH B MIPOCTPAHCTBeE
Tema 2.1 Cooepiicanue yuebno2o mamepuana
OcCHOBHBbIE MOHATHUSA [Ipenmer crepeomerpuu. OCHOBHBIE MOHATHUS (TOUYKA, IPsiMas, INIOCKOCTh,
cTepeoMeTpHH. npocTtpancTBo). OCHOBHBIE aKCHOMBI cTepeoMeTpun. [lepecekaromnuecs,
PacnoJio:keHne NpsAMbIX 1 IapajuleNIbHbIC U CKpeluBaronuecs npsamslie. [[puzHak u cBoricTsa
II0CKOCTel CKpeIIMBarONIMXCcs MpsMbIX. OCHOBHBIE TPOCTPAHCTBEHHBIE (DUTYPHI. 2
Tema 2.2 Cooepiicanue yueono2o mamepuana
IHapa/uieJIbHOCTH NPSAMBIX, [TapannenbHble npsiMast ¥ iockoctb. Onpenenenue. [Ipuznak. CoiicTBa (¢
NPSIMOIi M IJI0CKOCTH, nokazatenbcTBoM). [lapannensubie miockoctu. Onpeaenenue. Ilpusnak. CoiicTBa
IJI0CKOCTe M (c moxazarenscTBOM). TeTpasap u ero anemeHTsl. [lapamienenunen u ero OK 01.. OK
a1eMeHThl. CBOMCTBA MPOTUBOMOJIOKHBIX TPAHEN U TUArOHAJICH MapajuieenuIeaa. 03 OIE 04
[MocTpoenue ceyenuii. Pemenne 3agauy. 4 éK 07 N
Tema 2.3 Cooepotcanue yueonozo mamepuana '
IlepneHAUKYJJISIPHOCTH [Iepnenaukysnsapusie npsimele. [lapannenpHbie npsmple, NEPIECHIUKYISIPHBIE K
NPSAMBIX, IPSIMOM U IUIOCKOCTH. [IpU3HAaK NEPIIEHAUKYISIPHOCTH MIPSIMOM U MIIOCKOCTH. [[0Ka3aTenbCTBO.
IUIOCKOCTH, IIOCKOCTeH [Tepnenaukynsap u HakioHHas. [lepnenaukynsipHbie m1ockocTy. [TpuzHak
MEPIIEHANKYISIPHOCTH TUIOCKOCTEN. Jloka3zarenbcTBO. PaccTosiHME B MpoCcTpaHCTBE 2
Tema 2.4 Cooeporcanue yueonozo mamepuana
Teopema o Tpex Teopema 0 Tpex NEPIECHAUKYISIPAX. YTOI MEXAY NPIMOMN U IIJIOCKOCTBIO. YTOJI
neprneHauKyJasipax MEXy MIOCKOCTSIMU 4
Tema 2.5 IIpodeccnoHaNbHO-OPUEHTUPOBAHHOE COlePIKAHUE (COAePKAHNE MPUKIATHOTO MOTYJINA)
MapaieabHble, AxkcuoMmbl crepeomeTpun. [lepneHauKyaspHOCTh TPSIMON U TNIOCKOCTH,
neprneHIuKyJIsipHbIe, MapaJyIEIbHOCTD IBYX NPSIMBIX, HEPIIEHAUKYISPHBIX INIOCKOCTH,
MEPIEHANKYIISPHOCTD TIOCKOCTEN 4
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CKpelnBaoIue nNpsiMbie

Ilpakmuueckoe 3anamue Ne 4,5
[TapannenbHble, NEpIEHIUKYISPHBIC, CKPEIIUBAIOIINE MIPSIMbIE

Tema 2.6 Cooeporcanue yueonozo mamepuana 1

Pemenne 3axay. IpsiMble u Pacnonoxenue npsiMbIX U MJIOCKOCTEN B MIPOCTpaHCTBE. llepnenanKyasipHOCTD U

IJIOCKOCTH B IPOCTPAHCTBE | APAJUICIBLHOCTD NPAMBIX M INIOCKOCTEH. CKPEIMBAIOIMECs NIPSMBIE
Konmponvnaa paboma No2 1

Paznen 3. KoopanHatsl u 12

BEKTOPBI

Tema 3.1 Cooepiicanue yueono2o mamepuana

JlekapToBbI KOOPIMHATHI B JlexapToBBI KOOPJIMHATHI B TpoCcTpaHcTBeE. [IpocTeiine 3aqaun B KOOpAUHATAX.

npocrpancrse. Paccrosinue Paccrosnne mexay IByMs TOUKaMH, KOOPAUHATHI CEPEIMHBI OTPE3Ka

MeXKIy ABYMS TOUKAMM.

Koopannatsl cepequHbI

oTpe3Ka 2

Tema 3.2 Cooepircanue yuebnozo mamepuana

BekTopbl B MIPOCTPaHCTBE. Bexrops! B npocTpancTBe. Cii0KeHUE U BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA

YroJ1 Me:Kay BEeKTOpaMH. Ha yucio. Kommianapusie BekTopbl. CKalsipHOE IPOU3BEACHUE BEKTOPOB. OK 01.. OK

CkajsipHoe Ipou3BeleHue Pasznosxenue BekTopa no TpeM HEKOMIUIAaHAPHBIM BeKTOpaM. KoopimHaTel BeKTOpa, 0. 012 03.

BEKTOPOB CKaJIIPHOE IIPOU3BEJICHUE BEKTOPOB B KOOPAUHATAX, YTOJ MEXAY BEKTOpPaMHU, yroJ OK O’ 4 OK 0’ 5
MEXy NPSIMOU U IIIOCKOCTBIO, YTOJI MEKY TUIOCKOCTSIMU. Y PaBHEHUE IJIOCKOCTH. HK’ 73
['eoMeTpuueckuii cMbIC onpeaenuTens 2x2 4 o

Tema 3.3 IIpodeccnoHaILHO-OPHEHTUPOBAHHOE COlePKaHME (COMEPIKAHNE MPUKJIATHOTO MOXYJIsI)

IIpakTuKo- IlIpakmuueckoe 3anamue Ne 6

OpPHEHTHPOBAHHBIE 32/1a4H KoopaunatHas miockocTk. BerunciieHrue pacCcTosiHANM Ha TIOCKOCTH.

HA KOOPIMHATHOM Ilpakmuueckoe 3anamue Ne 7

ILIOCKOCTH Brruncnenue mmomanen Ha miockoctu. KommuecTBeHHbIE pacyeTsl 4

Tema 3.4 Cooeporcanue yueonozo mamepuana

Pemenue 3a1au. JlexapToOBbI KOOPJIMHATHI B IPOCTpaHCTBE. BekTophl B pocTpancTe. CroxkeHue 1 1

KoopanHarsl 1 BeKTOPHI

BBIYMTAHUE BEKTOPOB. ¥ MHOXKEHHE BEKTOpA Ha ynciio. KomimanapHbele BEKTOPHI.
CkansipHO€E NpOMU3BEEHUE BEKTOPOB. PasiioskeHne BEKTopa o Tpem
HEKOMIUIaHApHBIM BekTopaMm. [Ipocrenmue 3anaun B koopauHatax. KoopauHatel
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BEKTOPA, PACCTOSTHUE MEKYy TOUYKAMH, KOOPAMUHATHI CEPEIUHBI OTPE3KA, CKAISIPHOE
IIPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXAY BEKTOPAMHU, YTOJI MEXKIY
IIPSIMOM M INIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTIMHU

Koumponvnaa paooma Ne 3 1
Pa3nen 4. OcHoBBI 36
TPUTOHOMETPHH.
Tpuronomerpu4eckue
GyHKuun
Tema 4.1 Cooepiicanue yueono2o mamepuana
TpuroHomMerpuyecKue Panuannas mepa yrna. IloBopoT Touku BOKpYyT Hauajia koopauHat. OnpeneineHue
(GYHKIHH MPOU3BOJILHOIO CUHYyCa, KOCUHYyCa, TAHT€HCAa 1 KOTaHTeHca. 3JHaKu CUHYyCa, KOCUHYyCa, TAHT€HCA U
yria, unciaa. Paguannas u KOTaHI'€HCa M0 YeTBEPTSAM. 3aBUCUMOCTh MEXIY CHHYCOM, KOCUHYCOM, TAHT€HCOM U
rpajaycHasi Mepa yrJa KOTaHI€HCOM OJIHOTO M TOTO K€ yTIJia 4
Tema 4.2 Cooepiicanue yueono2o mamepuana
OcHOBHBIE Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YTJIOB
TPUTOHOMETPHYEeCKHE U — . DopMyIbl IpUBEACHUS (%K 2)11(’ (%K
TORIecTBA. POpMY.JIbI i ”
np);cheneHnﬂ o 4 OK 04., OK
Tema 4.3 Cooeporcanue yueonozo mamepuana 05., OK 06.,
Cunyc, KOCHHYC, TAHT€HC CyMMma 1 pa3HOCTh cMHYcOB. CymMMa U pa3HOCTb KOCHHYCOB. CUHYC M KOCUHYC 1%I<< 273
CYyMMBbI U Pa3HOCTH JABYX IBOMHOTO yria. @opmMyssl MOJ0BUHHOTO yria. [IpeobpasoBanne cyMMbl "
yrjioB. CHHYC U KOCHHYC TPUTOHOMETPUYECKUX (PYHKIIMI B MPOU3BE/ICHNE U TIPOU3BE/ICHUE B CYMMY.
ABOMHOrO yria. ®opmyJasl Bripaxenue TpuronoMeTpuyeckux (QyHKIUN 4epe3 TAHTCHC TTOJIOBUHHOTO
MOJIOBUHHOTO YIJia aprymenrta. [Ipeobpa3oBanue MpOCTEHIIIX TPUTOHOMETPHUUISCKIX BBIPAKEHUI 6
Tema 4.4 Cooeporcanue yuednozo mamepuana
DyHKINH, HX CBOIiCTBA. OO6nacTh onpesesieHus U MHOXKECTBO 3HaueHU QyHKIUNA. YETHOCTH, HEYETHOCTD,
Cnoco0bl 3aaanust yHKIHH | TIEPHOAUYHOCT QyHKIMA. CriocoOb! 3anaHus QyHKIMI 2
Tema 4.5 Cooepircanue yueobnozo mamepuana
Tpuronomerpuueckue OO6nacTh onpeseneHus U MHOXECTBO 3HAUCHUN TPUTOHOMETPUUECKUX ()YHKIIUM.
(pyHKIIUM, X CBOHCTBA U YérHOCTh, HEUETHOCTH, MEPHUOANYHOCTD TPUTOHOMETpHUECKUX PpyHKunid. CBOMCTBA
rpadpuxkn u rpaduku QyHKIMI Y =C0SX, y=sinx, y=1tgx, Yy = ctgx 2
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Tema 4.6 Cooepiicanue yuebno2o mamepuana

IIpeo6pasosanue rpadukos | CKaTve M pacTsHKEHUE rpaQUKOB TPHTOHOMETPHIECKUX (DYHKIMIA.
TPUITOHOMETPUYECKUX Ilpakmuueckoe 3anamue Ne 8

GyHKumin [IpeoGpazoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKITHIA

Tema 4.7 Onucanue IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (CodepKaAHNe PUKJIATHOTO MOAYJINA)
MPOU3BOACTBEHHBIX Ilpakmuueckoe 3anamue Ne 9, 10

MPoLECCOB € MOMOIIbIO
rpaduxoB pyHKuMI

Hcnonb3oBaHue cBOWCTB TPUTOHOMETPUYECKUX (PYHKIINI B PO ecCHOHAIBHBIX
3aa4ax

Tema 4.8 Cooepiicanue yueono2o mamepuana

OOpartHbIe OO0patsble TpuronoMerpuyeckue Gynknuu. Mx cBolictBa u rpaduku
TPUTOHOMETPHYECKHE

bynxkumn

Tema 4.9 Cooeporcanue yueoHozo mamepuana

TpuroHomerpuieckue YpaBHeHue COSX =a. YpaBHeHHE Sin X =a. YpaBHeHue tgXx = a, Ctgx = a. Pemenue

YpPaBHECHMA U HEPABCHCTBA

TPUTOHOMETPUYECKUX ypaBHEHUH TUIOB: [IpocTeiiiine TpuroHoMeTpruiecKue
ypaBHEHUSI, CBOJIAIINECS K KBAJAPATHBIM, PEIIaeMbIC pa3eICHUEM Ha MHOKHUTEIH,
OJTHOPO/IHBIE.

Ilpakmuueckoe 3anamue Ne 11
[IpeoGpazoBanue rpaduKOB TPUTOHOMETPUIECKUX (PYHKITHIA

Tema 4.10 Cooeporcanue yuednozo mamepuana

Cucremsl Cuctembl IPOCTEHIINX TPUTOHOMETPUUECKUX YPABHEHUIN

TPUTOHOMETPHYECKHUX

YPaBHEHUM

Tema 4.11 Cooeporcanue yuednozo mamepuana

Pemenue 3aga4. OCHOBBI [IpeobpazoBanue TPUTOHOMETPUUYECKUX BhIpakeHUH. Perienne

TPUTOHOMETPHH. TPUTOHOMETPUUYECKUX YPaBHEHUI U HEPABEHCTB, B TOM YHCIIE C UCTIOJIb30BaHUEM

Tpuronomerpuyeckue CBOMCTB (DYHKITHH.

pyHKIUn Koumponvnaa paboma Ne 4

Eme“ > OK 02., OK
OMILJIEKCHbIE YHCJIA 03., OK 04.,

Tema 5.1

Cooepotcanue yueonozo mamepuana
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KoMmiekcHbIe yncia

[TonsiTne kommiekcHoro yucia. ConpsipkeHHbIE KOMIUIEKCHBIE YUCIIA, MOYJIb U
apryMeHT KOMIUIEKCHOIo yncia. Popma 3anucy KOMIUIEKCHOTO Yuciia
(reomeTpuyeckas, TPHrOHOMETpUUECKas, anredpandeckas). ApupmeTuyeckue
JEeUCTBUS C KOMIIJIEKCHBIMU YHCIaMU

Tema 5.2
IIpumMeHeHNe KOMILIEKCHBIX
qucea

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (CodepKaAHNe PUKJIATHOTO MOAYJINA)

Ilpakmuueckoe 3anamue Ne 12, 13
BrlnonHeHre pacueToB ¢ MOMOIIBIO KOMIUIEKCHBIX uncenl. Mcnonb3oBanue

OK 07.

KOMIUIEKCHBIX YHCEell B IPO(EeCCHOHANBHBIX 3a7auax 2
Paspea 6. IIponsBoanasn 34
(GyHkunu, ee npuMeHeHne
Tema 6.1 Cooepircanue yuebnozo mamepuana
IMoHsiTHE MPOU3BOIHOIA. Ormpezenenne YucIOBOM MOCIIEIOBATEIBHOCTU U CIIOCOOBI ee 3aianusi. CBoiicTBa
@opMmyJibl M IPaBUJIA YHUCIJIOBBIX NOCIIeioBaTeNbHOCTEN. OnpeeneHue npeaesa nocie10BaTeIbHOCTH.
nuddepeHIHPOBAHUS Brruncnenue npenenos nocienoBarenbHoctel. [lpenen pynkuuu Ha
6eckoneunoctu. [Ipenen ¢pynkuuu B Touke. [Ipupamenue aprymenra. [Ipupamienue
¢byHkuuu. 3agaun, NIPUBOALAIINE K MOHATHIO TPOU3BOIHOM. Onpeaenenue
MPOU3BOAHON. AJITOPUTM OTBICKAHUS MMPOU3BOJHON 2 OK 01.. OK
Tema 6.2 Cooepircanue yueonozo mamepuana 0 OI‘{’ 03
IIpousBoaHbIE CYMMBI, ®opmynsl nuddepenmpoBanus. [IpaBuna quddepeHupopanus OIz 04 OIZ
“
Pa3HOCTH, IPOU3BEAEHUS, 05.. OK 06.,
YacTHOI'O 4 OK 07.
Tema 6.3 Cooepiicanue yueonozo mamepuana
IIpousBoanbie Onpenenenue cnoxHoi GyHkuu. [Ipon3BogHas TPUrOHOMETPUUECKUX (DYHKIIUMA.
TPUTOHOMETPHUYECKHX [TpousBoaHas CIOXKHON PYHKINN
¢Gynxumii. IlpousBognas
CJI0KHOM PYyHKIIUHN 4
Tema 6.4 Cooeporcanue yuednozo mamepuana
ITonsiTHe HENPEPLIBHOCTH [Tonstue HenpepriBHOCTH (yHKIMH. CBOMCTBA HENMPEphIBHOCTU PyHKIIUU. CBS3H
¢pynkouu. Meton MEX]Ty HEPEPBIBHOCTHIO U TU(PHEpeHINPYEMOCThI0 (QYHKIIUHN B TOUKE. AJTOPUTM
HHTEPBAJIOB pElIeHUs] HEPaBEHCTB METO/I0M MHTEPBAJIOB 2
Tema 6.5 Cooeporcanue yuednozo mamepuana 2
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I'eomeTpuuyecku u
(pu3nyecKnii CMbICII

['eomeTpuveckuii CMBICT MPOU3BOTHON (YHKIIUH — YTIIOBOW KOA(PPHUITHEHT
KacaTeJbHO! K rpauKy (yHKIHU B TOUKE. Y paBHEHHE KacaTeJIbHOM K rpaduky

MPOU3BOAHOM (GyHKUIMH. AJITOPUTM COCTABJICHUS] YpaBHEHUS KacaTeIbHOU K rpaduky QyHKIIMU
y=f(x)
Tema 6.6 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAepPKAHNEe NPUKJIATHOTO MOAYJINA)

DU3HYECKUH CMBICII
NPOM3BOIHOI B

Ilpakmuueckoe 3anamue Ne 14
Ouznyeckuit (MEXaHUYECKUN) CMBICIT POU3BOIHOM — MTHOBEHHAsI CKOPOCTD B

npogdeccHOHATBbHBIX 3a/1aYaX | MOMEHT BpeMeHH t: V = S'(t) 2
Tema 6.7 Cooeprcanue yuedbnozo mamepuana
MOHOTOHHOCTH QYHKIIHH. Bospacranus u yObiBaHuS ()YHKIIFH, COOTBETCTBUE BO3PACTAHUS M YOBIBAHUS
Touku 3xkcTpeMyMma (GyHKIMY 3HaKy MPOU3BOAHOMU. [IoHATHE MPOU3BOAHON BBICHIETO MOPSIKA,
COOTBETCTBHE 3HaKa BTOPOM MPOU3BOAHOM BBIMYKJIOCTH (BOTHYTOCTH) (DYHKITUH Ha
oTpeske. 3aaul Ha MAaKCUMYM U MUHUMYM. [loHSATHE aCUMIITOTHI, CIIOCOOBI UX
ompeenaeHus. AJTOPUTM UCCIIeIOBaHUS (PYHKIIMH U MIOCTPOCHUS ee Tpaduka ¢
MOMOIIBIO TPOU3BOAHOM. JIpoOHO-NTMHEHAs QyHKIUSA 4
Tema 6.8 Cooeporcanue yueoHozo mamepuana
HccnenoBanne GQyHKIUH U UccnenoBanue GyHKIMKM HA MOHOTOHHOCTB M TIOCTPOEHHUE TpapuKOB
nocrpoenue rpagukoB 4
Tema 6.9 Cooeporcanue yueonozo mamepuana
Hau6oabiee 1 HauMeHbIee | HaxoxxaeHne HanOOIBIIEr0 U HAUMEHBIIIETO 3HAYCHUS (DYHKITUH, TOCTPOCHUE
3HaYeHue PyHKIUU rpa)KOB MHOTOUYJICHOB C MCIOJIb30BAHUEM allliapaTa MaTeMaTHYECKOTrO aHAIHN3a 2
MuddepennupoBannblii 3auet (1 cemectp) 2
KouncyabTanus 1
Tema 6.10 IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COiEPKaAHME (COAePKAHUE TPUKJIATHOTO0 MOAYJIsI)
Haxo:xaenue onTuMaibuoro | Haubolblee ¥ HauMeHblIee 3HaYeHHE QYyHKIMN 2
pe3yJabTaTa ¢ MOMOIILIO Ilpakmuueckoe 3anamue Ne 15, 16 2
NPOU3BOIHON B HaxoxneHnue onTuMalibHOTO pe3yibTaTa ¢ MOMOIIBIO MPOU3BOIHON B MPAKTHYECKUX 2
NMPAKTUYECKHUX 3a2/1a4aX 3aza4ax
Tema 6.11 Cooepircanue yueonozo mamepuana
Pemrenue 3aaau. ®opmynsl u npaBuia quddeperiupobanus. MccnegoBanne GyHKIIUN ¢ TTOMOIIBIO 1

npon3BoiHOM. Hanbonbiee u HanMeHbIee 3HaueHne (QyHKIUU
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IIpousBoaHas pyHKI MU, €€
NpUMeHeHHe

Koumponvnasa paboma Ne 5

Pa3jnesn 7. MHOTOTrpaAaHHUKH U 40
TeJia BpalleHus

Tema 7.1 Cooeporcanue yuednozo mamepuana

Bepumiunbl, pedpa, rpanu [Tonsitne MHOTOrpaHHuKa. Ero aemMeHThl: BepuInHbl, pedpa, rpanu. /uaronanis.
MHOTOrPaHHHKA Ceuenue. Brinmykiible U HEBBITYKIIbIE MHOTOTPAaHHUKH 2
Tema 7.2 Cooeporcanue yuednozo mamepuana

Ilpusma, ee cocraBisiiomme, | Ilonarue npusmel. Ee ocHoBanus u 60koBbIe rpanu. Beicota mpusmel. Ilpsamas u

ceuenue. [Ipsimas u HakJI0HHasA npusma. [IpaBunbHas npusma. Ee ceuenune

NMPaBUJIbLHAS MPU3MBbI 2
Tema 7.3. Cooeporcanue yueonozo mamepuana

Hapasnesenunen, KyoO. [Tapannenenuren, cBOMCTBa MPSMOYTOJILHOTO Tapajuienenumnena, kyo. Ceuenue

Ceuenne Kyoa, Ky0Oa, mapauienenumnesna

napaJuie/jienumnena 2
Tema 7.4 Cooeporcanue yuednozo mamepuana

Iupamuna, ee [Tupamuna u ee snementsl. Ceuenue nupamusl. [IpaBuibHas nupamuaa.

COCTABJISIIOLIHE, CCUYCHHE. YceueHnHas nupamMuia

IIpaBuibHasi nupamMuaa.

YceueHHass nupamuaa 2
Tema 7.5 Cooepitcanue yueonozo mamepuana

boxoBas 1 noyinas [Tnomaas OOKOBO U MONTHON MOBEPXHOCTH MPU3MBI, MUPAMUIbI

IMOBEPXHOCTh NPU3MBI,

NMUpaMUIbI 2
Tema 7.6 Cooepircanue yuebnozo mamepuana

CumMmeTpus B KyOe, CuMMeTpusi OTHOCUTEIIBHO TOYKH, TIPSIMOM, TTocKOoCTH. CUMMeTpHs B KyOe,
napajuiejenumnene, npusmMe, | Mapaulelenunene, NpusMe, TupaMue

nupamuje 2
Tema 7.7 IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COiePKaHMe (COAepKaHNe MPUKJIATHOT0 MOAYJIsT)

IpuMepbl CUMMeTpUIi B CumMeTpusi B IPUPOJIC, APXUTEKTYPE, TEXHUKE, B OBITY

npogeccuu Ilpaxmuueckoe 3anamue Ne 17, 18 4

OK 01., OK
02., OK 03.,
OK 04., OK
05., OK 06.,
OK 07.
MK 2.3.
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CummeTpus B ipodeccun

Tema 7.8 Cooepiicanue yueonozo mamepuana

IIpaBuibHbBIE [TonsiTue npaBUIILHOTO MHOTOTpaHHKKa. CBOMCTBA MPAaBUIIbLHBIX MHOTOTPAHHUKOB
MHOTOTPAHHUKH, HX

CBONCTBA

Tema 7.9 Cooepitcanue yueonozo mamepuana

uaunap, ero
cocraBiasomue. Ceuenmne
HUJIMHIPA

Hunuuap u ero anemenTsl. CeueHne MuIMHAPA (MapaiielbHOe OCHOBAHUIO U OCH).
Pa3BepTka numuHapa

Tema 7.10
Komnyc, ero cocrapisironiue.
CeueHue KoHYycCa

Cooepotcanue yuednozo mamepuana

Konyc u ero snementsl. CeueHune koHyca (mapayuieabHOe OCHOBAHUIO U
MPOXO/IAIIEe Yepe3 BEPIINHY), KOHMUeCKue ceueHus. PazBepTka nuinHapa

Tema 7.11
Yceyennbiii Konyc. Ceuenue
yYCe4eHHOI 0 KOHyca

Cooepotcanue yueonozo mamepuana

Yceuennslit koHyc. Ero oOpa3yromias u BeicoTa. CeueHre yCceueHHOTO KOHyca

Tema 7.12
Hlap u cdepa, ux ceueHus

Cooepotcanue yuednozo mamepuana

ap u cepa. Bzanmuoe pacnonoxenue chepsl U miockoctu. CeueHue mapa,
cdepsl

Tema 7.13

ITousitue 00 00BLeMe TeJia.
OTHomleHne 00bEeMOB
MoJA00HBIX TeJl

Cooepotcanue yuednozo mamepuana

[Tonsitue 06 o6veMe Tena. O6beM Kyda U MPSIMOYTOJIBHOTO Mapasijieenunesa.
O06Bem npu3Mbl ¥ TIHHAPa. OTHOIIEHHE 00HEMOB TI0I00HBIX TEJI.
I'eomeTpruecKkuii CMBICH ONPENEIUTEINS 3-T0 MOPSAIKA

Tema 7.14
O0BbeMbI ¥ 101 ATH
NMOBEPXHOCTEH TeJl

Cooepotcanue yuednozo mamepuana

O6bembl nupaMuIbl U Konyca. O0beM mapa. [lnomanu noepxHocTeit Ten

Ilpakmuueckoe 3anamue Ne 19

[Tnomanu moBepxXHOCTEH MHOTOTPAHHUKOB U TEJ BpaIlleHUS
Ilpaxmuueckoe 3anamue Ne 20

OOBeMbI MHOTOTPAHHUKOB U TEJ BpaIlleHUs

Tema 7.16
I'eomeTpunuyeckue
KOMOMHAIIMM HA NMPAKTHKE

IpodeccuonabLHO-OPUEHTHPOBAHHOE COep:KaHue (Codep:KaHne MPUKJIATHOTO MOTLYJIs)

Ilpaxmuueckoe 3anamue Ne 21, 22
Hcnons3oBanne KOMOMHAIIMI MHOTOTPAHHUKOB U TEJ BPAIICHUS B MIPAKTHKO-
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OPUCHTUPOBOYHBIX 3aa49ax

Tema 7.17 Cooepircanue yueonozo mamepuana
Pemenue 3agau. OO0BeMBI U IIONIAAN MOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BpaIllCHUS 1
MHOrorpaHHMKH H TEJIa Koumponvnasa paboma Ne 6 1
BpalieHust
Paspea 8. IlepBooOpa3nas 14
(GyHkumnu, ee npuMeHeHne
Tema 8.1 Cooepircanue yuebnozo mamepuana
IlepBooOpa3Hast GpyHKIMH. 3amada 0 BOCCTAaHOBJICHUU 3aKOHA JBUKEHUS 110 U3BECTHOM ckopocTu. [lonsarue
IIpaBuiia HaxXoXKIeHUSA uHTerpupoBanus. O3HaAKOMJICHUE C TIOHATHEM MHTETpasia U MepBOOOpa3HOM U ee
MepBo00Pa3HbIX MIPOM3BOIHOM, BEIYUCIICHHUE ITEPBOOOPa3HOM i naHHOW QyHKIU. Tabnuia
dbopmyn st HaXO0XKAEHUS MepBO0Opa3HbIX. M3yueHue npaBuia BEIYUCICHUS
epBO0Opa3HOM 2
Tema 8.2 Cooeporcanue yueonozo mamepuana
Iomaas KPpUBOJIUHEHHOM 3ajauu, TPUBOSIINE K MOHATHIO OMPEICIICHHOIO MHTErpajia — O BBIYUCICHUN
Tpanenuu. @opmyia TJTOIIAAN KPUBOJIMHEWHOW Tpaneuuu, O epeMenieHnd Touku. [lonsatue OK 01., OK
HrnroTona-Jleiionnna ONPEJICJICHHOr0 MHTErpaia. [ eoMeTpuyeckuii u (bmnqecmzlﬁ CMBEICJI OIIPEAEIIEHHOTO 02., OK 03.,
unterpana. ®opmyna Hetotona-Jleitbuuma 2 OK 04., OK
Tema 8.3 Cooeporcanue yueoHozo mamepuana 05., OK 06.,
HeonpeneneHHbIii U [ToHsiTHE HEONpPEIEIEHHOTO UHTErpaIa OK 07.
omnpeeJeHHbIN HHTErpPaJibl 2
Tema 8.4 Cooeporcanue yuednozo mamepuana
IMonsTHe 00 ONpee;IeHHOM I'eomeTpruecKkuil CMBICH ONPEAECICHHOTO UHTErpaja
HHTerpaJje Kak njiomaau
KPHUBOJIMHEHHOH Tpaneuuu 2
Tema 8.5 IIpodeccnoHaNTbHO-OPUEHTUPOBAHHOE COlePrKAHUE (COoAepKaAHNe MPUKIATHOTO MOTYJINA)
OnpeeaeHHbIii HHTerpas B | [ €OMETpHUECKui CMBICI OnpeeneHHoro nHrerpana. @opmyna HerotoHa-
KH3HHU Jleitbnuna. Pemenue 3a1a4 Ha IPUMEHEHUE UHTErpasia JJisl BBIYUCICHUS
(hU3UYECKUX BETUYUH U TUIOMIAeH
Ilpaxmuueckoe 3anamue Ne 23, 24
OrnpeneneHHblil UHTETpal MPU PEIICHUU TPUKIIATHBIX 3a1a4 4
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Tema 8.6 Cooepiicanue yuebno2o mamepuana
Pemenne 3a1au. [TepBoobOpasznas ¢pyukiuu. [IpaBuna HaxoxaeHus nepsooOpasubix. Ee npumenenue 1
IlepBooOpa3nas pynkuuu, ee | Konmpononaa paooma Ne 7 1
NpUMeHeHHe
Paszpnen 9. 14 |OK01.,0K 02,
CTeneHu u KOPHU. OK 03., OK 04.,
CrenenHasi pyHKUIMS OK 05., OK 07.
Tema 9.1 Cooepircanue yuedbnozo mamepuana
Crenennasi pyHkuus, ee [TonsiTe KOpHS N-0M CTENEHU U3 JCUCTBUTEIBHOTO yncia. OyHKIuu y = 8/x ux
CBOiCTBA cBoiicTBa u rpaduku. CBOWCTBA KOPHS N-0H CTCTICHH 2
Tema 9.2 Cooepircanue yuebnozo mamepuana
IIpeoOpa3oBanue [IpeoGpazoBaHue UppaMOHATBHBIX BEIPAKEHUN
BbIPAKEHUH ¢ KOPHAMHU N-0H
CTeleHu 4
Tema 9.3 Cooeporcanue yueoHozo mamepuana
CBolicTBA CTENeHH C [TonsiTue crenenu ¢ MI0OBIM palMoOHATBHBIM TTOKa3aTeneM. CTeneHHble QYHKINY,
PAUMOHAJIBHBIM H UX CBOWCTBA U rpaduKu
NeHCTBUTEJILHBIM
MOKa3aTeJAMHU 2
Tema 9.4 Cooepircanue yueobnozo mamepuana
Pemenne HppanHoOHANLHBIX | PABHOCUIBHOCTL MPPALMOHAILHBIX YPABHEHHUI M HEPABEHCTB. MeTo1bl ux
YPaBHEHUI M HEPABEHCTB peuieHus. Pemenrne nppaioHaabHbIX YPABHEHUN U HEPABEHCTB 2
Ilpakmuueckoe 3anamue Ne 25
Pemenue nppaunoHaIbHBIX YPaBHEHUM U HEPABEHCTB 2
Tema 9.5 Cooepotcanue yueonozo mamepuana
CreneHu M KOpHU. Omnpenenenne crenHol ¢pyHkuu. Mcnonap3oBanue ee CBOWCTB MPU pEeLICHUN 1
Crenennast pyHKuus YPaBHEHUN U HEPABEHCTB
Koumponvnaa paboma Ne 8 1
Pasaen 10. 10 ok o1., oK 02,
Ioka3zarenbHas pyHKIUA OK 03.. OK 04
Tema 10.1 Cooepircanue yuednozo mamepuana 2 ’ ”
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Ioka3areabHass QyHKUIUA, ee

CreneHs ¢ IMPON3BOJIbHBIM I[CﬁCTBHTCJIBHLIM ITOKa3aTCJICM. OHpCI[CJ'IeHI/Ie

OK 05., OK 07.

CBOIiCTBA noka3aTeiabHON (QYHKIHNH, ee CBOMCTBA U rpa@uK. 3HAKOMCTBO C TPUMEHEHHEM [IK 2.3.
MoKazaTreabHOM PyHKIMK. Penenne noka3zareabHbIX ypaBHEHUH () yYHKIMOHAIBHO-
rpadguueckuM MEeToA0M
Tema 10.2 Cooepiicanue yueono2o mamepuana
Pemienne noka3zareabHbIX Pemenue nokasaTesbHbIX YPABHEHUI METOJOM YpaBHUBAHUS [TOKa3aTeleH,
YPABHEHHMI H HEPABEHCTB METOJ0M HOBOM MepeMeHHOU, PyHKIIMOHATbHO-TpaduueckuM MeTogoM. Pemenue
MOKAa3aTEJIbHbIX HEPABEHCTB
Ilpakmuueckoe 3anamue Ne 26, 27
Pemrenne noka3arenbHbIX YPaBHEHUN U HEPABEHCTB 4
Tema 10.3 Cooeporcanue yueonozo mamepuana
CucreMbl OKa3aTeJbHBIX Pemenue cucrem nokasaTeynbHbIX YpaBHEHUM
YPaBHEeHHUIl 2
Tema 10.4 Cooepiicanue yueono2o mamepuana
Pemenne 3axauy. Pemrenne moka3atenbHBIX YpaBHECHUI METOJOM YpaBHUBaHUS MTOKa3aTeaeh 1 1
IMoka3arenbHast GyHKIUS METOZOM BBEJICHHsI HOBOW IEpEMEHHON. Penienne noka3arebHbIX HEPaBEHCTB
Koumponvnasn paboma Ne 9 1
Pazpnen 11. Jlorapugmsi. 22
Jlorapudpmuueckas
bynkums
Tema 11.1 Cooeporcanue yueonozo mamepuana
Jlorapugm yucaa. Jlorapudm uuncna. JlecAITUUHBINA U HATYPAJIbHBIHN JIOrapu(MBbl, YUCIIO €
JlecaTUUHBIN 1 OK 01, OK 02.,
HATYPaJIbHBIH JJOrapu(msbl, OK 03., OK 04.,
GNCITO € 9 OK 05., OK 07.
Tema 11.2 Cooepircanue yueonozo mamepuana K 2.3
CsoiicTBa J0orapu¢gmMoB. CoiictBa norapupmo. Onepanus gorapupMupOBaHusl. "
Onepanus
JorapugpmupoBanus 4
Tema 11.3 Cooepircanue yueonozo mamepuana 2
Jlorapugmuueckas Jlorapudmudeckas QpyHKIUS U €€ CBOWCTBA
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(ynkuus, ee cBoiicTBa

Tema 11.4
Pemrenne sorapupmuveckmnx
YPaBHEHUI M HEPABEHCTB

Cooepicanue yuedonozo mamepuana

[TonsiTne norapupmuyeckoro ypaBuenus. Oneparusi noreHuupoBanus. Tpu
OCHOBHBIX METO/1a pelIeHUs Jorapu(pMUUIECKUX YpaBHEHUN: () yHKIIMOHAIBHO-
rpaduyeckuii, METO1 MOTEHIIMPOBAHUS, METOJI BBEJIECHUSI HOBOM NEPEMEHHOM.

Jlorapudmudeckne HepaBeHCTBA 4
Ilpakmuueckoe 3anamue Ne 28
Pemenne norapudmMudeckux ypaBHEHUN U HEPABEHCTB 2
Tema 11.5 Cooepiicanue yueono2o mamepuana
CucremMbl JJOrapuMUYecKHX | AJTOPUTM PELIEHHSI CUCTEMBI yPaBHEHUH. PABHOCHIILHOCTD JIOrapu(pMUIECKHX
YPaBHeHUil YpPaBHEHUH U HEPABEHCTB 2
Tema 11.6 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAePKAHNE NPUKJIATHOTO MOAYJINA)
Jlorapu¢msl B npupoe u Ilpakmuueckoe 3anamue Ne 29, 30
TeXHUKE [Ipumenenune norapudma. Jlorapudmuueckas criupaib B mpupoje. Ee
MaTeMaTU4YE€CKUE CBOMCTBA 4
Tema 11.7 Cooepircanue yuebnozo mamepuana
Pemenus 3aaau. Jlorapudmuaeckas QpyHkiys. Pemenne npocTedmx JJorapuMUIecKiuX ypaBHECHHH 1
Jlorapugmsl. Koumponvnaa paooma Ne 10 1
Jlorapupmuyeckas pyHkuus
Paznen 12. 10
MHoxkecTBa. DJIeMEHThI
Teopuu rpagos
Tema 12.1 Cooeporcanue yuednozo mamepuana
MHuoxkecTBa [Tonstue muoxectBa. [lonMHOXkecTBO. Onepalu ¢ MHOXXECTBaMHU 2 OK 01., OK 02.,
Tema 12.2 IpodecconanLHO-0PHEHTHPOBAHHOE COleP/KAHME (Coep:KaHue NPUKIIATHOI0 MOLYJIsA) OK 03., OK 04.,
Onepaunu ¢ MHOKeCTBAMU Ilpakmuueckoe 3anamue Ne 31 OK 05., OK 07.
Omneparys ¢ MHOXKeCTBaMu. Perienne mpukiiaaIHbIX 3a1aq 2
Tema 12.3 Cooepircanue yueonozo mamepuana
I'padwi [Tonstue rpada. Csa3HbIM rpad, AepeBo, HUKI rpad Ha MIOCKOCTH 2
Ilpakmuueckan paooma Ne 32
Cnioco6n1 3aganus rpados. 2
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Tema 12.4 Cooepiicanue yuebno2o mamepuana
Pemenue 3aga4u. Muo:xectBa. | Onepainus ¢ MHOKecTBaMu. OnucaHue peajibHbIX CUTYaIlui ¢ MOMOIIbIO MHOKECTB.
I'padbl M X MPUMEHEHHE [Ipumenenue rpadoB Kk pelieHuIo 3a1a4 1
Koumponvnaa paboma Ne 11 1
Paszpnen 13. 18
DJ1eMeHTbl KOMOMHATOPUKH,
CTATUCTUKHU U TEOPUH
BEPOATHOCTEM
Tema 13.1 Cooeporcanue yueonozo mamepuana 2
OcHOBHBIE IOHATHSH [TepecTtanoBKM, pa3MENICHUS], COUECTAHUA.
KOMOMHATOPHKH
Tema 13.2 Cooepircanue yueonozo mamepuana 2
CoObITHE, BEPOSTHOCTH CoBMECTHBIE 1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSITHOCTH CYMMBI COOBITHIA.
coobITHs. Ci10:KeHUE U YcnoBHas BEpOATHOCTh. 3aBUCUMBIC U HE3aBUCUMBIEC COOBITHS. TeopeMbl
YMHOKe€HHE BEPOATHOCTEMH BEPOSITHOCTH TIPOU3BEICHUSI COOBITHIA.
Tema 13.3 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COdepPKAHNE NPUKJIATHOTO MOAYJINA)
BeposiTHOCTH B OTHOCHUTEIbHAS YaCTOTa COOBITHS, CBOMCTBO €€ yCTOMUYNBOCTH. CTaTUCTHYECKOE 8}12 8;’ SE 8i’
npodecCHOHATLHBIX 3a7ayax | ONPEICICHHE BEPOSITHOCTH. OrieHKa BEpOSITHOCTH COOBITHUS OK 05" OK 07"
Ilpaxmuueckoe 3anamue Ne 33, 34 " '
BepositHOCTB B mpohecCHOHANIBHBIX 3a1auax
4
Tema 13.4 Cooeporcanue yuednozo mamepuana 2
JIucKpeTHAs cJIydaiiHas Bunsl cnydaiinbix BenuunH. OnpeneneHne JUCKPETHON CITy4aliHOW BEJIMYHHBI.
BeJIMYHMHA, 3AKOH ee 3aKOH pacnpeaesieHUs TUCKPETHOU CllydyaiiHOUM Bean4YuHbl. Ee unciioBbie
pacnpeneaeHust XapaKTEPUCTUKHU
Tema 13.5 Cooeporcanue yueonozo mamepuana 2

3agaum MaTeMaTH4YeCKO
CTATHCTUKH

Bapuanunonssiii psaa. [lonuron yactor u ructorpaMmma. CTaTUCTUYECKUE
XapaKTEepUCTUKHU psifa HAOIIOJAEMBbIX TaHHBIX

Tema 13.6
CocrTaBJjienue Tad0Ju 1

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAePKAHNE MPUKJIATHOTO MOIYJINA)

[lepBuuHas 06pabOTKa CTATUCTUYECKHX JaHHBIX. [ paduueckoe ux mpencraBieHue.
Haxoxxnenmne cpenHux xapakTepuCTUK, HAOII0aeMbIX JaHHBIX
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AMarpaMM Ha MPaKTHKe

Ilpakmuueckoe 3anamue Ne 35, 36
Cocrapienue TaOIUIl U JUarpaMM IpU pelIeHUH MPUKIAAHBIX 3a/1a4

4
Tema 13.7 Cooepiicanue yueono2o mamepuana
Pemenue 3agad. JJj1eMeHTDI DneMeHThl KoMOUHaTOpuKH. CoOBITHE, BEPOSTHOCTH COOBITHA. ClIOKEHUE U
KOMOMHATOPHKH, YMHOKEHHUE BEPOATHOCTEN 1
CTATHUCTUKH U TEOPUH Konumponvnaa paboma Ne 12 1
BEPOATHOCTEM
Pa3nen 14. 19
YpaBHeHUs] 1 HEPABEHCTBA
Tema 14.1 Cooeporcanue yueono2o mamepuana 2
PaBHOCHJILHOCTH ypaBHeHHil | PABHOCUIILHOCTE ypaBHEHMH ¥ HepaBeHCTB. Onpenenenus. OCHOBHBIE TEOPEMBI
U HEPABEHCTB. PaBHOCUJIBHBIX MEpeXoaxX B YPaBHCHHUSIX U HEpaBeHCTBAX. OOIIMe METObI
OO0wmue MeToabI pelieHust pelIeHns YpaBHEHHI: TIepexo/] OT paBeHCTBA (YHKIIMN K PAaBEHCTBY apryMEHTOB
JUTSI MOHOTOHHBIX (PYHKIIUM, METOJ] pa3JI0KEHHs] HA MHOKHUTEIIU, METO]] BBEICHUS
HOBOM MepeMeHHOM, QYHKIIMOHANBHO-TpaduuecKkuii MeTo
Tema 14.2 Cooeporcanue yuednozo mamepuana 2
I'paduuecknii meron OO111e MeTO bl PeIIeHUsI HEPAaBEHCTB: MEePEX0/1 OT CPABHEHHUS 3HAYCHUH (DYHKIHH K OK 01.. OK 02
pelieHusi ypaBHEHUIA, CPaBHEHHIO 3HAYEHHUI apryMEHTOB JJI1 MOHOTOHHBIX (DYHKIIUN, METOJT MHTEPBAJIOB, OK 03" OK 04"
HEPaBeHCTB dbyHKIMOHANBHO-Tpaduyeckuit Mmeto . ['padudeckuii MeTo] pelieHus] ypaBHEHUHN U ” ”
HEPABCHCTE OK 05., OK 06.,
Tema 14.3 Cooeporcanue yuebnozo mamepuana 4 OK 07.
VYpaBHenus u HepaBeHcTBa ¢ | Onpenenenne Moayss. Packpeitue MoayJis 1o onpeaenenuro. Ipocrelimme K 2.3.
MoayJieM YpaBHEHUS U HEPABEHCTBA ¢ MoayJieM. [[puMeHeHne paBHOCUIIBHBIX MTEPEXOJ0B B
OMpEJIETICHHBIX TUMAX YPABHEHUN U HEPABEHCTB C MOAYJIEM
Tema 14.4 Cooeporcanue yueonozo mamepuana 2
YpaBHeHus1 M HEPABEHCTBA ¢ | 3HAKOMCTBO ¢ mapameTpoMm. IIpocrelinme ypaBHEHUs U HEPABEHCTBA C IIAPaMETPOM
napamMeTpom
Tema 14.5 IIpodeccnoHaNTbHO-OPUEHTUPOBAHHOE COlePrKaAHUE (COAepKaAHNe MPUKIATHOT0 MOIYJINA)

CocraBJ/ieHHe U pelIeHue

IpakTuyeckue 3ansaTusa Ne 37, 38, 39
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npogeccuOHAJIBbHBIX 32124 C

Perienne TekCTOBBIX 3a7a4 MPOGECCUOHATBLHOIO COACPIKAHMS

NMOMOIIBI0 YPABHEHH 6

Tema 14.6 IpakTnyeckoe 3ansatue Ne 40

Pemenue 3axau. YpaBaenusi | OOuirie MeTo bl pellieHUs] YpaBHEHUN. Y paBHEHMs U HEPABEHCTBA C MOJYJIEM U C

U HepaBeHCTBA napamMmeTpamu 2
Urorosoe 3ansitue. [loBropenne n3ydeHHbIX TeM. [IoAroTOBKa K SK3aMEHY 1

KouncyabTanuu 2

IK3aMeH 6

Bcero: 282
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3. YcaoBusi peaju3zanuu NporpaMmmbl 001e00pa3oBaTeJbHON U CHUILTHHbI

3.1. [lins peajiu3alyiy NPOrpaMMbl JUCHUIIIHHBI J0JKHbI ObITH
NpeayCMOTPEHbI cJieAyIolue crelHalbHble MOMeleHUs :
Peanu3arus nporpaMmbl JUCHUILTUHBI TpeOyeT HaIHUKs yueOHOro kabuHeTa
MaTEeMaTHKH.
O6opynoBanue yueOHOro KabMHeTa:
MI0CaIOYHBIC MECTa 10 KOJIMUYECTBY 00YJarOIINXCS;
pabodee MecTo MPernoIaBaTes;
KOMIUIEKT Y4eOHO-HAIJISATHBIX TTOCOOMIA;
KOMIUIEKT 3JIEKTPOHHBIX BHIEOMATEPUATIOB;
3aJlaHus Il KOHTPOJIBHBIX padoT;
npo(hecCHOHATIBHO OPUEHTUPOBAHHBIE 3a/1aHUS:
MaTepuaibl IK3aMeHa.
Texuuyeckue cpeacTBa 0OydeHHUS:
®  [EPCOHAIbHBIN KOMIBIOTEP C JINLEH3UOHHBIM IPOIPAMMHBIM 00€CIIEUCHUEM;
®  [POEKTOP C FIKPAHOM.

3.2.MupopmanuoHHoe odecniedyeHue 00ydeHus1
3.2.1. OcHOBHBIE NIeYaTHbIE U JIEKTPOHHBbIE U3IAHUA

1. AmumoB II.A. Maremaruka: anreOpa W Hayajga MaTEMaTUYECKOIO aHAIU3a,
reomeTpusa. Anredpa M Havyasa MaTeMatuyeckoro anammza 10-11 kmacc. YueOHUK.
bazoBslii 1 yriyosennsiil yposenb./IL.A. Anumos, FO.M. Konsrun, M.B. TkaueBa u ap. —
Mocksa: [Ipocsemenne, 2021.-463c.

2. Aranacan JI.C. Maremaruka: anreOpa M Hadajla MAaTe€MaTHYECKOTO aHaju3a,
reometpusi. ['eomerpusi.10-11 kmacc. YueObnuk. ba3ossiit u yriyonennsiii ypoens/ JI.C.
ArtanacsiH, B.®. Byry3os, C.b. Kagomues u ap. — Mocksa: [Ipocsemenue, 2021.-287c.

JlonoiHuTe IbHAS yUeOHAasl JuTepaTypa:

1. boromonoB H.B. Maremaruka. Anrebpa u Hayana aHanu3a. ba3oBbIii YpOBEHB:
10—11 xmnaccel: yueOHWK nJisi cpemaHero oo6mero oOpaszoBanus/ H.B. boromonos. -
MockBa: WznparenbctBo IOpaiit, 2023.- 24lc.- (O6meoOpa3oBaTeIbHbIN IUKI). -
ISBN 978-5-534-16084-0. - TekcT: anexTponHsIit// OOpa3zoBarenbHas miargopma FOpaitt
- URL.: https://urait.ru/bcode/530391

2. I'yceB B.A. Marematuka. I'eometpusi. bazoBbiit ypoBenb: 10-11 knacchl: ydeOHUK
Uit cpenHero oobmero oopazoBanus/ B.A. I'yces, N.b. Koxyxos, A.A. IIpokodres. - 2-¢
u3n., wucnp. W jgom. - MockBa:  UMsparensctBo  FOpaiit, 2023.-  28lc. -
(ObmeobpazoBarenbubiii  1uki). - ISBN 978-5-534-16085-7. -Tekcr: 3neKTpOHHBIN//
Oo6pazoBatenbHas miatdopma FOpai [caitt]. - URL: https://urait.ru/bcode/530392



https://urait.ru/bcode/530391
https://urait.ru/bcode/530392

4. KOHTpOJIb 1 OLICHKA pe3yJIibTATOB OCBOCHUA JUCHUIIIMHBI
KOHTpOJIl) H OLCHKA paCKpbhIBAIOTCA UYECPE€3 YCBOCHHLIC 3HAHHA U

pUOOPETEHHBIC O0YYAIOMMMUCS YMEHUS, HaIpaBieHHbIC Ha (HOPMUPOBAHHE
o0mux " MpodecCHOHANBHBIX KOMIIETCHIMH. KoMmeTeHIun MOKHBI OBITh

COOTHCCCHBI

C IMIPCIMCTHBIMHU PC3yJibTaTaMU. I[J'I?I KOHTPOJIsI M OLCHKHU

pe3yabTaTOB O0YUYCHHS TpEnoaBaTeb BhIOUpaeT (GOpMBI U METOBI C YYETOM
npodeccruonanu3anuy 00y4eHus 1Mo MPOrpaMMe TACIUATIITUHBI.

Koa n nHaumenoBanue
(hopMupyemMbIX KOMIIETEHIM i

Pa3zgen/Tema

Tun oeHoYHLBIX
MepOonpUuSITHIA

OK 01. BribupaTs ciocoOsbI
peleHus 3a1a4
npodeCCHOHATLHON
JeSITeIbHOCTH TPUMEHHUTEIIBHOK
Pa3IMYHBIM KOHTEKCTaM

Pasnen 1. Temsr 1.1; 1.2.; 1.3.;
14.;15.;16.;1.7.

Paszmen 2. Temsr 2.1.;2.2.; 2.3.;
2.4.,25.; 2.6.

Pasmen 4. Temn1 4.1.; 4.2.; 4.3.;
44.;45.;4.6.;4.7.,4.8.;4.9,
410.; 4.11.

Pasnen 6. Temsr 6.1.; 6.2.; 6.3.;
6.4.;6.5.;6.6.;6.7.;6.8.;6.9.;
6.10.; 6.11.

Pasgen 7. Temnr 7.1.; 7.2.; 7.3.;
14.;75.,7.6.;7.7.;7.8.;7.9,;
7.10.;7.11.;7.12.; 7.13.; 7.14.;
7.15.; 7.16.; 7.17.

Paszgen 8. Temnr 8.1.; 8.2.: 8.3.;
8.4.;8.5.; 8.6.

Pazmen 9. Temsr 9.1.; 9.2.; 9.3.;
9.4.;9.5.

Paszgen 10. Temsr 10.1.; 10.2.;
10.3.;10.4.

Pasmen 11. Temer 11.1.; 11.2.;
11.3.;11.4.;11.5,;11.6.; 11.7.
Paszgen 13 Temnr 13.1.; 13.2.;
13.3.;13.4.; 13.5.; 13.6.; 13.7.
Pazgen 14. Temnr 14.1.; 14.2.;
14.3.;14.4.; 14.5.; 14.6.

OK 02. Mcnonbs3oBaTh
COBpEMEHHBIE CPEJICTBA MOKCKA,
aHallM3a U UHTEPIPETAUU
uHpopMaIuU U
nH(OPMAIIMOHHBIE TEXHOJIOTUN
JUTSL BRITIOJTHEHUS 337124
npodeccnoHanbHOMI
JeSITebHOCTH

Pasgen 1. Temsr 1.1; 1.2.; 1.3.;
14.:15.;16.;1.7.

Pazgen 3. Temnr 3.1.; 3.2.; 3.3;
3.4.

Pasmen 4. Teme1 4.1.; 4.2.; 4.3.;
44.;45.;46.;4.7.,4.8.;4.9,
410.; 4.11.

Paszgen 6. Tems1 6.1.; 6.2.; 6.3.;
6.4.;6.5.;6.6.;6.7.;6.8.;6.9.;
6.10.; 6.11.

Pazgen 7. Temnr 7.1.; 7.2.; 7.3.;
74.;75.,76.;7.7.;7.8.;7.9.,;
7.10.;7.11.;7.12.; 7.13.; 7.14.;

- YCTHBIM OIIPOC;

- (pOHTATBHBIAOIPOC;
- OLIEHKa
KOHTPOJIHBIX PadoOT;
- HaOJrofeHue 3a
XOJIOM BBITIOJTHEHUS
J1a00paTOPHBIX padoT;
- OLIGHKA BBITIOJTHEHUS
J1a00paTOPHBIX padoT;
- OIICHKa
MPaKTUYECKHUX paboT
(pemieHus
KaueCTBEHHBIX,
pacyeTHBIX,
po¢eCCUOHAIBHO
OPUEHTHUPOBAHHBIX
3a/1ayv);

- OIICHKA TECTOBBIX
3aJIaHuM;

- HabmIoJieHue 3a
XOJIOM BBITIOTHEHUS
WHIUBUAYAIbHBIX
MIPOEKTOB U OLIEHKA
BBITIOJTHEHHBIX
MIPOEKTOB;
BBITIOJTHEHUE
HK3aMEHAIMOHHBIX
3aJaHui




7.15.; 7.16.; 7.17.

Pazgen 8. Temnr 8.1.; 8.2.: 8.3.;
8.4.;8.5.; 8.6.

Pazgen 9. Temnr 9.1.;9.2.;9.3.;
9.4.;9.5.

Pazgen 10. Temsr 10.1.; 10.2.;
10.3.;10.4.

Pasgen 11. Temsr 11.1.;11.2.;
11.3.;11.4.;11.5,;11.6.; 11.7.
Paszgen 13 Temnr 13.1.; 13.2.;
13.3.;13.4.; 13.5,; 13.6.; 13.7.
Pazgen 14. Temnr 14.1.; 14.2.;
14.3.;14.4.; 14.5.; 14.6.

OK 03. [lmanupoBats 1
pealin30BbIBaTH COOCTBEHHOE
npodeccuoHansHOE U
JTUYHOCTHOE Pa3BUTHE,
MpeANPUHIMATEIBCKYIO
JesITeNIbHOCTD B
npodeccuoHanbHOU chepe,
HCIOJIb30BaTh 3HAHUSA T10
(buHaHCOBOW T'PaMOTHOCTH B
Pa3IMYHBIX KU3HESHHBIX
CUTYaIUsIX

Pasnen 1. Temsr 1.1; 1.2.; 1.3.;
14.15.;16.;1.7.

Paszmen 2. Temsr 2.1.;2.2.;2.3.;
2.4.,25.; 2.6.

Pazgen 3. Temnr 3.1.; 3.2.; 3.3.;
3.4.

Pasmen 4. Temn1 4.1.; 4.2.; 4.3.;
44.;45.;4.6.;4.7.,4.8.;4.9,
410.; 4.11.

Pasnen 6. Temsr 6.1.; 6.2.; 6.3.;
6.4.;6.5.;6.6.;6.7.;6.8.;6.9.;
6.10.; 6.11.

Pasgen 7. Temnr 7.1.; 7.2.; 7.3.;
74.;75.,7.6.;7.7.;7.8.;7.9.,;
7.10.;7.11.;7.12.; 7.13.; 7.14.;
7.15.; 7.16.; 7.17.

Paszgen 8. Temnr 8.1.; 8.2.: 8.3.;
8.4.;8.5.; 8.6.

Pazgen 9. Temnr 9.1.;9.2.; 9.3.;
9.4.;9.5.

Pasmen 10. Temsr 10.1.; 10.2.;
10.3.;10.4.

Pasmen 11. Temer 11.1.; 11.2.;
11.3.;11.4.;11.5,;11.6.; 11.7.
Paszgen 13 Temnr 13.1.; 13.2.;
13.3.; 13.4.; 13.5.; 13.6.; 13.7.
Pazgen 14. Temnr 14.1.; 14.2.;
14.3.;14.4.; 14.5.; 14.6.

OK 04. 3¢ pexruBHO
B3aMMOJIeHICTBOBATh U PabOTaTh
B KOJIJIEKTHBE U KOMaH/IE

Pasgen 1. Temsr 1.1; 1.2.; 1.3.;
14.:15.;16.;1.7.

Pasnmen 2. Temsr 2.1.;2.2.;2.3.;
24.,25.; 2.6.

Pazgen 3. Temnr 3.1.; 3.2.; 3.3.;
3.4.

Pasmen 4. Temu1 4.1.; 4.2.; 4.3.;
44.;45.;46.;4.7.,4.8.;4.9,
4.10.; 4.11.




Pasnen 6. Temsr 6.1.; 6.2.; 6.3.;
6.4.;6.5.;6.6.;6.7.;6.8.;6.9.;
6.10.; 6.11.

Pasgen 7. Temnr 7.1.; 7.2.; 7.3,
14.;75.;7.6.;7.7.;7.8.;7.9,;
7.10.;7.11.;7.12.; 7.13.; 7.14.;
7.15.; 7.16.; 7.17.

Pazgen 8. Temnr 8.1.; 8.2.: 8.3.;
8.4.;8.5.; 8.6.

Pazgen 9. Temnr 9.1.;9.2.; 9.3.;
9.4.;9.5.

Pazgen 10. Temsr 10.1.; 10.2.;
10.3.;10.4.

Pasgen 11. Temsr 11.1.;11.2.;
11.3.;11.4.;11.5,; 11.6.; 11.7.
Paszgen 13 Temnr 13.1.; 13.2.;
13.3.;13.4,; 13.5,; 13.6.; 13.7.
Pazgen 14. Temnr 14.1.; 14.2.;
14.3.; 14.4.; 14.5.; 14.6.

OK 05. OcyuiecTBisAT yCTHYIO
WIUCbMEHHYI0 KOMMYHHUKAIUIO
Ha roCy1apCTBEHHOM SI3bIKE
Poccuiickoit denepaiyu ¢
y4€TOM 0COOEHHOCTEN
COLIMAJIBHOTO U KYJIBTYPHOIO
KOHTEKCTa

Pasnen 1. Temsr 1.1; 1.2.; 1.3.;
14.:15.;16.;1.7.

Pasmen 4. Temn1 4.1.; 4.2.; 4.3.;
44.;45.;4.6.;4.7.,4.8.;4.9,
410.; 4.11.

Pasnen 6. Temsr 6.1.; 6.2.; 6.3.;
6.4.;6.5.;6.6.;6.7.;6.8.;6.9.;
6.10.; 6.11.

Pasgen 7. Temnr 7.1.; 7.2.; 7.3.;
714.;75.,7.6.;7.7.;7.8.;7.9.,;
7.10.;7.11.;7.12.; 7.13.; 7.14.;
7.15.; 7.16.; 7.17.

Paszgen 8. Temnr 8.1.; 8.2.: 8.3.;
8.4.;8.5.; 8.6.

Pazgen 9. Temnr 9.1.;9.2.; 9.3.;
9.4.;9.5.

Paszgen 10. Temsr 10.1.; 10.2.;
10.3.;10.4.

Pasgem 11. Temsr 11.1.; 11.2.;
11.3.;11.4.;11.5.; 11.6.; 11.7.
Pazgen 13 Temnr 13.1.; 13.2.;
13.3.; 13.4.; 13.5.; 13.6.; 13.7.
Pazgen 14. Temnr 14.1.; 14.2.;
14.3.;14.4.; 14.5.; 14.6.

OK 07. ConelicTBOBATHL
COXPAHEHUIO OKPYKAIOLIEH
Cpelbl, pecypcocOepexeHHIo,
MPUMEHSTH 3HaHUSI 00
W3MEHEHUHU KIIuMarTa,
MIPUHLIMIIBI OEPEKITUBOTO
MPOU3BOJICTBA, Y3 (HEKTUBHO

Pasmen 1. Temsr 1.1; 1.2.; 1.3.;
14.:15.;16.;1.7.

Pazgen 2. Temn1 2.1.;2.2.; 2.3.;
2.4..25.; 2.6.

Pazgen 3. Temnr 3.1.; 3.2.; 3.3;
3.4.

Pasgen 4. Temer 4.1.; 4.2.; 4.3.;




JEHCTBOBAThH B UPE3BbIUAMHBIX 44.:45.:46.;4.7.;4.8.;4.9.;
CUTYaLUAX 4.10.; 4.11.

Pasnen 6. Temsr 6.1.; 6.2.; 6.3.;
6.4.;6.5.;6.6.;6.7.;6.8.;6.9.;
6.10.; 6.11.

Pasgen 7. Temnr 7.1.; 7.2.; 7.3.;
14.;75.,76.;7.7.;7.8.;7.9,;
7.10.;7.11.;7.12.; 7.13.; 7.14.;
7.15.; 7.16.; 7.17.

Pazgen 8. Temnr 8.1.; 8.2.: 8.3.;
8.4.;8.5.; 8.6.

Pazgen 9. Temn1 9.1.;9.2.; 9.3.;
9.4.;9.5.

Pazgen 10. Temsr 10.1.; 10.2.;
10.3.;10.4.

Pasgen 11. Temsr 11.1.; 11.2.;
11.3.;11.4.;11.5,; 11.6.; 11.7.
Pazgen 13 Temnr 13.1.; 13.2.;
13.3.; 13.4.; 13.5.; 13.6.; 13.7.
Pazgen 14. Temnr 14.1.; 14.2.;
14.3.; 14.4.; 14.5.; 14.6.

[1K 2.3. OcymectBnath cOop AaHHbIX | Paznen 1. Temsr 1.1., 1.2, 1.3

JIJIs1 aHaJIn3a UCITOJIB30BaHUSA U PaSI[eJ'I 3 TeMBI 34’ 35

‘byHKHHOII*(“POBaHH" HPOTPaMMHO- | pasnen 4, Temst 4.1.; 4.2.; 4.3.;

;f)’;ﬁ‘}‘gje;’l‘b‘l’fi’z‘;g 4.4 4546474849
4.10.; 4.11.

Pazgen 7. Temnr 7.1.; 7.2.; 7.3.;
74.,75.;7.6.;7.7.;7.8.;7.9.;
7.10.;7.11.;7.12.; 7.13.; 7.14.;
7.15.; 7.16.; 7.17.

Pazgen 10. Temsr 10.1.; 10.2.;
10.3.;10.4.

Pasgem 11. Temsr 11.1.; 11.2.;
11.3.;11.4.;11.5.; 11.6.; 11.7.
Pazgen 14. Temnr 14.1.; 14.2.;
14.3.;14.4.; 14.5.; 14.6.




