LOKYMEHT MOAMNUCAH
ONEKTPOHHOW NMOAMUCHIO

7777777

/ [IpodeccronamsHOE 00Pa30BaATEIILHOE YACTHOE YUPEKICHUE
| «YpanbCKuil KOJUTEIK HEIBIYKUMOCTH U YITPABJICHUS

YKHuY

VPAJIbCKUI KOJUIEJK
HEJIBDKMMOCTH U
VIIPABJIEHUS

PABOYA ITPOI'PAMMA
YYEBHOU JUCIIMITJIMHBI

OVYI1.12 MATEMATHUKA

O6H_[€O6paSOBaTeJ'IBHOFO yqe6Hor0 HKJIa IIpOorpaMMbl IOATOTOBKHU
CIICHUAIMCTOB CPCAHCTO 3BCHA

g conerranbaocty 40.02.02 U3narenbsckoe A€o

2023 r.




Pabouas mporpamma yueOnoi mucumrummael OYIL.12 MATEMATUKA paspaborana B
COOTBETCTBHUH C TPEOOBAHUSIMHU:

- (henepanpbHOTO TOCYIAPCTBEHHOTO 0oOpa3oBarenpHoro cranaapta (nainee — ®I'OC) cpennero
obmrero oOpa3oBaHus;

- (eiepaIbHOTO TOCYAAPCTBEHHOTO CTaHJApTa CPEIHEr0 MPOPECCHOHATBHOTO 00pa3oBaHuUs
(manee — CIIO) no cnienmanibHocTr 40.02.02 M3narensckoe aeno

- PEeKOMEHIALUSMH 110 OpPraHU3alyy MOJTYYEHHUSI CPEIHEro oo0mero oopa3oBanus B Ipeaeaax
OCBOEHHUsI 00pa3oBaTeNbHBIX MNPOrpaMM CpeaHero mnpodecCHOoHaIbHOr0 00pa3oBaHusl (MHCHMO
JlemapramMeHTa TOCYAapCTBEHHOW TOJMTUKKA B cdepe MOAroToBKH padounx kagpoB u /IO
Munmnpocserienus Poccun ot 01.03.2023 Ne 05-592),

IIpUMEPHON paboueil mporpamMmmsl 00IIE00pa30BaTENbHON IUCHUILUIMHBI «Martemartuka» ais
npodeccHOHANbHBIX ~ 00pa3oBaTEeNbHBIX  OpraHM3alMii,  peKoMeHIoBaHHOW  DexepanbHBIM
roCy/1apCTBEHHBIM 010/ PKETHBIM 00pa3oBaTeNbHBIM YUPEXKIECHUEM JIOTIOJIHUTEIBHOTO
npodeccuoHaibHOro obOpa3zoBanusi «MHCTUTYT pasButHs obOpazoBaHus» (ganee — PI'BOY IO
HPIIO), nporokon Ne 14 ot «30» HOs10pst 2022r.

IMpunaoxenne k OIIOII no cnenuanbHocTu 42.02.02 U3natenbckoe 1eJio, YTBepP:KIEHHOI
npuxka3om gupexropa ot 04.04.2023 Ne 039-1/0.

CornacoBana Ha 3aceaHuu Kadeapel 001iero oopa3oBaHus
[Tporoxon Ne 7 ot «10» mapra 2023 r.

CormnacoBana Ha MeTOIMYECKOM COBETE «Y PANbCKUM KOJIJIEHK HEJIBHXKMMOCTHU U YIIPABIICHUS
[TpoTokon Ne 4 ot «20» mapra 2023 T.
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1. O0masi xapakrepucTuka padoyeil nporpaMmbl 0011e00pa30BaTeIbHOM
AUCHUILNINHBI «MaTeMaTuKa

1.1.MecTo yuyeOHOH  JMCHUILTHHBI B CTPYKTYpe OCHOBHOM
npogeccnoHaIbLHOKH 00pa30BaTeJIbHON MPOrPAMMBI.

Oo6mieoOpazoBaTenpHas AUCIUIUIMHA OVYIL12 MATEMATUKA  sSBISIETCS
00s13aTeIbHON YacThi0 00111e00pa30BaTENbHOTO UKIIAa 00pa30BaTEeIbHON TPOrpaMMbl
CIIO — mporpamMmbl NOATOTOBKHM CHENUATUCTOB cpenHero 3BeHa (manee — IIIICC3)
0 CHEHHAIBHOCTSIM cpeaHero mnpodeccuoHanpbHoro oopazoBanus: 40.02.02
N3narenbckoe 1e0 COMaibHO - IKOHOMHUYECKOTO Mpoduiisi 00pa3oBaHMUs.

VYuebnas auciurmiauHa OVYIL12 MATEMATHUKA OTHOCUTCS K TIPEAMETHOMN
obnactu ®I'OC cpennero odiiero oopasopanust «MaTtemaTuka u HHOOPMATHKAY.

1.2. Ileam ¥ NJIaHUpPyeMble pe3yJIbTATHI OCBOEHHUsI yIeOHOI
AUCIHMILINHDI:

1.2.1. Ileab o0meodpa3oBaTeIbHOM IUCHTUNINHBI

ConeprxaHue IIPOrPaMMBbI 001eo0pa3oBaTeIbHOMN JACIATUINHEI

«MareMaTuka» HampaBJICHO Ha JOCTH)KEHUE pE3yJbTaTOB €€ U3YyYCHHUs B
cootBeTcTBUM ¢ TpeboBanusimu DPI'OC COO c¢ yuerom mnpodeccruoHaIbHOM

HanpasyieHHocTH PI'OC CIIO.

1.2.2. lnanupyemMble pe3yJbTaThbl 0CBOEeHHs 0011e00pa30BaTeIbHOM
aucuIIMHBI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

[Inanupyemble pe3yabTaThl OCBOEHHUS Y4e€OHOW IUCHUIIIUHBI OVIL.12
MATEMATHUKA

JIMYHOCTHBIX:

- c(hOpMUPOBAHHOCTb TPEACTABICHUN O MaTEMAaTHKE KaK YHUBEPCAIbHOM
A3bIKE HAyKH, CPEIACTBE MOJCIUPOBAHMS SBICHUM M MPOLECCOB, ITOHUMAHUE
3HAYMMOCTH MAaTEMAaTHUKHU JIJI1 HAYYHO-TEXHUUYECKOTO Mporpecca,

- chOpMUPOBAHHOCTHL OTHOIIEHUS K MaTeMaTHKe KaKk K YacTH
OOIIEYeIOBEYECKON KYJIbTYphl uYepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS

MaTeMaTUKH, YBOJTIOIUEH MaTEeMATUUECKUX UJICH;



- pa3BUTHE JIOTHYECKOTO MBINUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXKEHUS,
AITOPUTMHYECKOW KYJIBTYPhI, KPUTHYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOAMMOM
st Oyaymiei mpoecCHOHANBHON NeSTEIBHOCTH, ISl TIPOJIODKEHUsST 00pa3oBaHuUs
U cCaMO0Opa30BaHMUS;

- OBJIaJICHUE MATEMAaTHYCCKUMH 3HAHWSMH U YMECHHUSIMH, HEOOXOIMMBIMU B
MIOBCETHEBHOM JKMU3HH, JJI1 OCBOCHHUS CMEKHBIX €CTECTBEHHOHAYUHBIX JUCIUILTAH U
JTUCITUTIINH MPo¢deCCHOHANTBHOTO IUKIIA, IS TTOTydeHus: oOpa3oBaHUs B 001aCTsIX,
HE TpeOyromuX yriay0JeHHONH MaTeMaTHIECKOMN MOATOTOBKH;

- TOTOBHOCTh U CIIOCOOHOCTh K 0Opa3oBaHUIO, B TOM  YHCIE
caM000pa30BaHNI0, Ha MPOTSDKCHWHM BCEH JKU3HU; CO3HATEIHHOE OTHOIICHHUE K
HEIMPEPHIBHOMY O0pa30BaHUIO KAaK YCIOBHUIO YCHEHIHOW MPO(EeCcCHOHANBHON U
OOIIECTBEHHOM ICATCIIHLHOCTH;

- TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEILHOM TBOPYECKOH U
OTBETCTBEHHOM JI€ITEILHOCTH;

- TOTOBHOCTH K KOJUICKTHBHOM paboTe, COTPYAHUYECTBY CO CBEPCTHHUKAMH B
oOpa3oBaTenbHOM,  OOIIECTBEHHO  TOJIE3HOW,  y4eOHO-HCCIIEI0BATEIbCKOM,
MIPOCKTHOM U APYTUX BHAAX ACSITCIBHOCTH;

- OTHOLIEHHWE K MpodecCHOHATBHONU MACSATENBHOCTH KaK BO3MOKHOCTH
ydacTusi B PEUICHWW  JIMYHBIX,  OOIIECTBEHHBIX,  TOCYJapCTBEHHBIX,
oOIIeHAIIMOHAIBHBIX MPOOJIEM.

MeTanpeIMeTHbIE Pe3yJbTAThI:

- YMEHHE CaMOCTOSATEILHO OMNPEACNATh eI ACATEIHPHOCTH U COCTaBJIATh
IJIaHBI  JICSITCIIBHOCTH; CAaMOCTOSTEIBHO OCYIIECTBIATh, KOHTPOJHMPOBATH M
KOPPEKTUPOBATh JCATEIBHOCTD, HCIIOJIb30BAaTh BCE BO3MOXKHBIE PECYpPCHI IS
JTOCTIDKCHHSI TIOCTABJICHHBIX IIEJICH M peasli3aliiy TIaHOB JACSITSIIbHOCTH; BBIOUPATh
YCTENIHBIC CTPATETUN B PA3INIHBIX CUTYAIIHSIX;

- yMEHUE TPOIYKTUBHO OOIMATHCA W B3aUMOJICHCTBOBATh B MPOIECCE
COBMECTHOW  JCSITCIIBHOCTH,  yYWUTHIBAaTh  TO3MIIMK  JPYTHMX  YYaCTHUKOB

nesaTenbHOCTH, 3(Q(PEKTUBHO pa3pemiaTh KOH(DIUKTHI;



- BJAJICHWE HaBbIKAMHU I[103HABATEJIbHOW, Y4YEOHO-UCCIEAOBATEILCKON U
MIPOCKTHOM JACSATEIBHOCTH, HABBIKAMU pa3pemIeHUuss MPOoOJIeM; CIIOCOOHOCTh W
TOTOBHOCTh K CAMOCTOSITEIbHOMY ITOMCKY METOJOB PEIICHUS MPAKTUUYECKUX 3a]1ad,
MIPUMEHEHUIO

Pa3JIMYHBIX METOAOB MO3HAHMUS;

- TOTOBHOCTH M CIIOCOOHOCTb K CaMOCTOSITENbHOM WH(GOPMAIIMOHHO-
MO3HABATEIbHOU JAEATEIIBHOCTH, BKJIIOUAsl YMEHUE OPUEHTUPOBATHCS B PA3ITUUYHBIX
UCTOYHUKAX MHPOpMALMKM, KPUTHYECKH OICHUBATb M  HMHTEPIPETUPOBATH
uH(OPMAITHIO, TIOJIYIaeMYIO U3 PA3THYHBIX HCTOYHUKOB;

- BJAJCHHUE S3BIKOBBIMU CPEICTBAMH: YMEHHE SICHO, JIOTUYHO W TOYHO
y3JaraTh CBOIO TOUYKY 3PEHHS, UCIIOJIb30BATh aJICKBATHBIE S3bIKOBBIE CPEACTBA;

- BIAJCHHE HaBBIKAMHU T[IO3HABATEJIBHOM pedIEKCUM KaK OCO3HAHUS
COBEpIIAEMBIX JCHUCTBUA W MBICIUTEIBHBIX IPOLECCOB, HX PE3YJIbTATOB U
OCHOBAHUM, TPAHULl CBOETO 3HAHUS M HE3HAHWS, HOBBIX IO3HABATEIbHBIX 3a/1a4 U
CPEACTB ISl UX TOCTUKECHUS;

- LIETIEYCTPEMIICHHOCTh B TIOMCKAaX U MPUHSATUU PEIICHHM, COOOPa3UTENbHOCTh
U UHTYUIUSA, PA3BUTOCTh MPOCTPAHCTBEHHBIX NPEACTABICHUN;, CIOCOOHOCTh
BOCIIPUHUMATh KPaCOTy U TAPMOHHUIO MHPA.

NpeAMeTHbIE Pe3yJIbTaThl:

- c(hOpMUPOBAHHOCTh MPEJICTABICHUNA O MaTeMaTHKE KaK 4YacTh MHUPOBOMU
KyJIbTYphl U O MECTE€ MaTeMaTUKU B COBPEMEHHOW ITMBUIIM3AIUM, O CIOCO0ax
ONMCAHUS HA MATEMaTUYECKOM A3bIKE SIBICHUN PEAIbBHOTO MUPA;

- c(hopMUPOBAHHOCTh MPEJCTABICHUI O MAaTEMaTUUYECKUX TMOHSTHUSX Kak O
BAKHEUIIINX MATEMAaTUYECKUX MOJEIAX, ITO3BOJSIOIIMX ONUCHIBATh WU H3y4aThb
pa3HbIE TPOLECCHl U SIBJICHUS; MOHUMAHUE BO3MOXHOCTH AaKCHOMATHUYECKOTO
IIOCTPOEHHSI MATEMATUYECKUX TEOPHIL;

- BJIAQJICHUE METOJAMH JIOKA3aTEJIbCTB U AJITOPUTMOB PELICHHUS; YMEHUE HX
MIPUMEHATH, TPOBOAUTH 10KA3aTEIbHBIE PACCYKACHHUS B XOA€ PEIICHUS 3a/1a4;

- BIIAJICHUE CTaHJAPTHBIMU NPUEMAMU PEUICHUS PALMOHAIBHBIX W

UppalMOHAIBHBIX, MMOKA3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKNX YPaBHEHUI
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U HEPABEHCTB, UX CHUCTEM; MCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTrpaMm, B
TOM YHCJE JJIsl TOMCKAa MyTH PELICHUS] U WUIIOCTPALlUM PEHICHUS YpaBHEHUU U
HEPABEHCTB;

- chopMUpOBaHHOCTh TPEJCTABICHUN 00 OCHOBHBIX MOHATHSX, HUICAX H
METOJaX MaTEMATHYECKOTO aHAJIN3a;

- BJIAJICHUE OCHOBHBIMH IMOHATUSIMHU O IUIOCKHMX M NPOCTPAHCTBEHHBIX
reOMeTpUYECKnX (UTypax, UX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTH yMEHUS
pacro3HaBaTh Ha 4YEpPTEXKaxX, MOJCISIX M B PEATbHOM MHUPE TI'E€OMETPUYECKHE
(bUTyphl; MPUMEHEHHE W3YYECHHBIX CBONCTB T€OMETPUICCKUX GUTYP U HOpMYIT s
pEIICHUSI TEOMETPUYECKUX 3a]1a4 U 3a]1a4 C MPAKTUYECKUM COAEPHKAHUEM;

- c(hopMUPOBAHHOCTH TMPEACTABICHUN O MPOIECcCaX U SBJICHUSX, UMEIOIIUX
BEPOSITHOCTHBIA XapaKTEP, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEAIbHOM MHUPE,
00 OCHOBHBIX IMOHATUSX JIEMEHTAPHOU TEOPUU BEPOSITHOCTEH; YMEHHUI HAXOUTh U
OLICHMBATh BEPOSTHOCTH HACTYIUJICHUS COOBITUNA B MPOCTEHIINX MPAKTUUYECKUX
CUTYyallUsX U OCHOBHBIE XapAKTEPUCTUKHU CITyYaHHBIX BEJTUYUH;

- BJIQJICHUE HABBIKAMHU HCIIOJIb30BaHUSA TOTOBBIX KOMIBIOTEPHBIX MPOTPaMM
MIpY PEIICHUY 3a7a4.

B pe3ynbTaTe 0cBOCHUS MUCHIUTTUHBI 00YUYaIOIIUNACS TIOJDKEH yMenb:

aneeopa

- BBINOJHATH apudmeThyeckue JeHUCTBUS HAJ YUCIaMH, HaXOJUTh
NpUOIMKEHHBIE 3HAYCHHSI BEJIMYMH M TOTPEIIHOCTH BBIUMCICHUH (abcontoTHas u
OTHOCHUTEJIbHAS); CPABHUBATH YMCIIOBBIE BEIPAXKCHUS;

- HaXOJIUTh 3HAYCHMsI KOPHsS, CTEMNEHH, Jorapudma, TPUTOHOMETPUUYECKHUX
BBIPKEHUIM, UCTIONB3YsI PU HEOOXOIMMOCTH UHCTPYMEHTAIBHBIC CPE/ICTBA;

- BBINOJIHATH NMPE0OPa30BaHUS BhIPAKECHUHN, MpUMEHSIST POPMYJIbI, CBSI3aHHBIE
CO CBOWCTBAMH CTETICHEH, ToTapru(MOB, TPUTOHOMETPUUECKUX (DYHKITHMA.

@yHKYuu u epaguxu

- BBIYUCIISITh 3HAYCHUE (PYHKIIMU MO 3aJaHHOMY 3HAYEHHUIO apryMEHTa IpHu

pa3MYHBIX cocobax 3aaaHus GyHKIUU;



- OMpEAEIATh OCHOBHBIE CBOMCTBA YUCIOBBIX (DYHKIIMH, UIUTIOCTPUPOBATH MX
Ha rpadukax;

- CTpOUTHh TpapuKu U3yYEHHBIX (YHKUUN, WILIIOCTPUPOBATH MO Tpaduky
CBOMCTBA IEMEHTAPHBIX (PYHKIIHIA;

- MCIIOJIb30BaTh MOHATHE (YHKLUWU JI OMHMCAHUS U aHAJIM3a 3aBHCUMOCTEH
BEJIMYHH.

Ha4daia viamemamuieckoco anaiusa

- HaXOJUTh MPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIHIA;

- HUCHOJB30BaTh MPOM3BOJHYI Il M3Y4YEHUS CBOWCTB (QYHKIUN U
HOCTPOEHUs IpaUKOB;

- MPUMEHATh MPOU3BOAHYIO JUIsl MPOBEACHUS MPUOIMKEHHBIX BBIUHUCICHUH,
pemarh 3aJaud  [PUKIAJHOTO XapakTepa Ha HaxOXKIACHHE HauOOJIbILIEro U
HAaMMEHBILIEr0 3HAUYCHHUS,;

- BBIYUCIIATH B IPOCTEHIINX CIIy4asiX MJIOLAAN U OOBEMBI C UCIIOJIb30BAHUEM
OIPEJEIIEHHOI0 HHTErpaIa.

YPABHEHRUA U HEpABEHCMEBA

- peuiarb palMoHaJbHbIC, MOKa3aTeIbHbIE, norapudmuyeckue,
TPUTOHOMETPUYECKUE YPABHEHUS, CBOIAIIMECS K JIMHEWHBIM M KBAJpPaTHbIM, a
TAK)K€ aHAJIOTUYHbIE HEPABEHCTBA U CUCTEMBI;

- UCTI0JIb30BaTh rpa)UuecKuil METOI PEIICHUs] YPaBHEHUI U HEPABEHCTB,;

- u3o0paxkaTh Ha KOOPAWHATHOM IUIOCKOCTH PEIICHUS YpaBHEHUH,
HEPABEHCTB U CUCTEM C JIByMsI HEU3BECTHBIMU,

- COCTaBJISITh M pellaTh YpPaBHEHUS W HEPABEHCTBA, CBS3BIBAIOIINE
HEU3BECTHBIC BEIMYMHBI B TEKCTOBBIX (B TOM YHCIIE IPUKIIAIHBIX) 3a/1a4ax.

K0M6uHam0pui<a, cmamucmuxka u meopusl 6’€p0}ZI71HOCm€12

- pemaTh MpoCTeHIe KOMOMHATOPHBIC 3a/1a4d METOJIOM TIepedopa, a TaKxKe
C UCIIOJIb30BaHuEM (popMyT;
- BBIYUCIISITH B TPOCTEHINMX CIy4dasx BEPOATHOCTH COOBITHI Ha OCHOBE

ImoacCYeTa yncjia HCXoa0B,



ceomempust

- pacrmo3HaBaTh Ha uepTekaX U MOJEISIX MPOCTPAHCTBEHHbIE (POPMBI;
COOTHOCUTH TPEXMEPHBIE 00BEKTHI C X ONMUCAHUSIMU, U300PAKCHUSIMU;

- ONUCHIBATh B3aUMHOE pACIOJOXKEHHWE TPSIMBIX U IUIOCKOCTEH B
MPOCTPAHCTBE,

- aHAJIM3UPOBATH B MPOCTEUIINX CIIydasiXx B3aUMHOE PACIOJIOKEHUE OOBEKTOB
B IIPOCTPAHCTBE;

- n300pakaTh OCHOBHBIE MHOTOTPAHHUKHA U KPYIJIbIC TeEa; BBIMOIHITH
YEepTEkKH 10 YCIOBHM 33]1a4;

- pellaTh IUIAHUMETPUYECKUE U MPOCTEUIINE CTEPEOMETPUUECKUE 3a1a4l HA
HaxX0XXJICHUE TEOMETPUUECKUX BEJIMYUH (JJIMH, YTJIOB, IUIOAaAeH, 00beMOB);

-HCI0JIb30BATh MPU PEIICHUU CTEPEOMETPUUECKUX 3a7a4 INIAHUMETPUUYECKUE
(haKThl U METOIBI;

- IPOBOJUTH TOKA3aTEIbHbBIC PACCYKICHUS B XOJ€ PEILICHHUS 3a/1a4.

Ocoboe 3HaueHue quciIHa umeet npu popmupoanuu 1 pazsutin OK u TTK



Kox v HaumenoBanue

Iliianupyemble pe3

YJIbTAThl OCBOCHHUSA TUCIHUIIJIHHBI

CIIOCOOBI PEIICHUs 33124
npodeccnoHaTbLHOMI

e TeIbHOCTH
MPUMCHUTCIIBHO K
Pa3IUYHBIM KOHTEKCTaM

(popmupyembIx Oo0mme JucnuninHapHsble (peAMeTHbIE)
KOMIIeTeHIN
OK 01. BeiObupats - TOTOBHOCTh K TpyAYy, OCO3HaHUE LEHHOCTU-BIAAETh METOAAMHU JIOKA3aTEJbCTB, AJITOPUTMAMHM PELICHHUS 3a/1ady;

MacTepCTBa, TPYIOIIOOUE; - TOTOBHOCTh K aKTHBHOM|
MeITEIbHOCTH  TEXHOJIOTHYECKOM HM  COIIMAIILHOMU
HaIlpaBJICHHOCTH,  CIIOCOOHOCTh  WHHUIIMUPOBATH,
MJIaHUPOBATh U CAMOCTOSITEIIBHO BBITIOJIHATH TAKYIO
NMEesATeIbHOCTh; - HMHTEPEC K pa3IMYHbIM cdepam
npodecCHOHAIbHONW  JiesTenbHOCTH,  OBIaaeHue
VHUBEpCAIbHBIMA  Y4EOHBIMH  TO3HaBaTEIbHBIMU
MEHCTBUSAMU: a)0a30BbIC JJOTUYCCKHEC CHCTBUS: -

CaMOCTOSITENIbHO (POPMYJIUPOBATH U aKTyaIU3UPOBATH
mpoOjeMy, paccMaTpuBaTh €€ BCECTOPOHHE; -
YCTaHABIMBAaTh  CYIIECTBEHHBIH  TMPU3HAK WU
OCHOBaHUWs IS CpPaBHCHHS, KIACCH(PUKAIUU H
00001IeHNs; - ONpeNeNnaTh Ielu JesSTEIbHOCTH,
3ajlaBaTh MapaMeTpbl U KPUTEPUH UX JOCTHKECHHUS,;
BBISIBISITH  3aKOHOMEPHOCTHM UM MPOTUBOpPEYHS B
pacCMaTPUBAEMBIX SIBICHHSX; - BHOCUTh KOPPEKTHBBI
B JIEeITEIIbHOCTD, OILICHUBAThb COOTBETCTBHE
PE3YyIBTATOB IIEJIAM, OIIEHWBATh PUCKH MOCIEACTBUH
eI TENIbHOCTH;- Pa3BUBAaTh KPEATUBHOE MBIIIJICHHE
MpU pPELICHUH >KU3HEHHBIX mpobiieM O) 0Oa30BbIE
MCCIIeIOBATEIIbCKHE ACHCTBUS: - BIIAJCTh HABBIKAMH
y4eOHO-UCCIIeI0BATENbCKOM i MIPOEKTHOMH|
MEeSITENIbHOCTH, HABBIKAMHU pa3perieHust MmpooseM;
BEISBJISITH ~ NPHUYUHHO-CIICICTBEHHBIC  CBSI3W W
AKTyaJIM3UpOBaTh 3aJady, BBIABUTATh THUIIOTE3y €€
pEIICHMs, HAXOIUTh apTyMEHTHI JJIsl I0KAa3aTeIhCTBA
CBOMX YTBEp)KISHHWH, 3adaBaTh TMapaMeTpbl U

-[IPOM3BOJHBIE 3JEMEHTAPHBIX (YHKIUN, HCHOIB3YS CIpPaBOYHBIE

YMEHHE

(hopMyIHpOBATH ONPEACTICHHS, AKCUOMBI U TEOPEMBI, IPUMEHSTD HX,
[IPOBOJUTD JOKAa3aTEIbHbIC PACCYKICHUSA B XOJ€ PEUICHHUs 3a1ad; -
YMETh OIEPUPOBAThH MOHATHAMU: CTENEHb YHCIA, JIorapudmM ducia;
[YMEHHE BBINOJHATh BBIYMCIEHHWE 3HAUCHUN U TpeoOpazoBaHus

BBIDOKEHUI €O CTeNeHsMH U Jiorapupmamu, Mpeodpa3oBaHus]
NpOOHO-PAllMOHANBHBIX ~ BBIPQKEHHMH; - yMEThb  ONEPHPOBATH
MOHSATHSMH: pPalMOHANbHBIC, HPpPAUOHANBHbBIC, ITOKa3aTelbHBIE,

CTEIeHHbIE,TIorapu(PMUIECKHUE, TPUTOHOMETPUUYCCKHE YPaBHEHUS U
HEPAaBCHCTBA, WX CHUCTEMBI; - YMETh OICPUPOBATH MOHITHIMH:
(hyHKIUS, HeTIpepbIBHAS (QYHKIUS,

MPOW3BOHAS, TIepBOOOpa3Has, OMPEICIICHHBIM HWHTETPall; YMCHHE
HAXOHUTh

MaTepUabl;
WCCIeIoBaTh B MPOCTEHIIMX ciy4yasX (YHKIMM HAa MOHOTOHHOCTD,
HaXOJWUTh

HanOOJbIINE U HaUMEHBIINE 3HaueHUsl (PyHKUUN; CTPOUThH rpaduKu
MHOTOUYJIEHOB C HCIOJB30BaHMEM almapara MaTeMaTU4ecKOro

QHaJIM3a; MNPUMEHSTh NPOU3BOJHYIO TpU pEUIeHHM 3aJad Ha|
NBUKCHHME; pEIIaTh IMPAKTUKO-OPUEHTHUPOBAaHHBIE 3aJauyd  Ha
HauOOJbIINE M HAMMEHbIINE 3HAueHUs, Ha HAXOXJCHHE IYyTH,
CKOPOCTH M YCKOPEHUS;

- yMeTb ONepUpOBaTh TMOHATUSMHU: palUOHANbHAS (QYHKIIHS,
MoKa3areabHast

(dyHKIMS, cTenenHas QyHKIus, Jorapupmudeckas QyHKIHS,
TPUTOHOMETPHUYECKUE (YHKIUHU, OOpaTHble (YHKIUH, YMEHHE

KPUTEPUU PELICHHUS; - AaHAIM3UPOBATH ITOJIYyYEHHBIE B

X04€ PpCHICHUA 3adadyu pPE3yJIbTaTbl, KPUTHUUYCCKU

CTPOUTH I'paKi U3y4eHHBIX (PYHKIUN, UCIIOIB30BaTh rpauKu mpu

M3Yy4CHUHN TIPOLECCOB H 3aBI/ICI/IMOCTeI7I, IIpy pCHICHUUN 3gJad U3
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OLICHUBATh

HUX  JOCTOBCPHOCTb, IIPOrHO3UPOBATH

M3MCHCHHEC B HOBBIX YCIIOBUAX, -- YMCTb INICPCHOCUTD|
SHaHHWs B IIO3HABATCIIBHYIO U IIPAKTUYCCKYIO obnactH
PKU3HCACATCIIBHOCTH, - YMCTb UHTCIPUPOBATH 3HAHUS
N3 pa3HbIX MNOPEAMETHBIX O6J'IaCTCI71; - BBIJBUI'ATbH
HOBBIC WJICH, IIPEAJIaraTb OpUTrMHAJIbHBIC MMOAXOAbI U

peleHus;

M CIHOCOOHOCTH MX MWCIIOJIb30BaHUI B

[TO3HABATEJIBHON U COLMAIBHOW ITPAKTHKE

NPYrux y4eOHBIX MPEIMETOB U 3a]1ad U3 PEATbHOMN JKU3HH; BHIPAXKATDH
(dopMyTaMH 3aBHCHUMOCTH MEXIy BEITUYMHAMH, -YMETh peEIIaTh
TEKCTOBBIC 3a/1a4 Pa3HbIX THIIOB (B TOM YHCJIE Ha MPOLEHTHI, JOJIU U]
YacTH, Ha JBIKEHHUE, paboTy, CTOMMOCTh TOBAPOB U YCIYT, HAJIOTH,
3agayn K3 O00JacTH  yNpaBJICHUS JIMYHBIMH M CEMEHHBIMH
(uHAHCAMM); COCTABIIATH BBIPAKCHHS, YPAaBHEHHS, HEPABEHCTBA U HX|
CHCTEMBI TI0 YCIIOBHIO 3aJ/lauy, UCCIEI0BAaTh NOITYYEHHOE PEIICHHE U
OLIEHUBATh TMPABIONOJO00OHOCTh PE3YJIBTATOB;- YMETh OIEPUPOBATH|
MOHATHUSAMH: CpeaHee apudMeTndyeckoe, MeAHaHa, HauOoiblIiee H
HavMEHbIIEe  3HAUCHMs, pa3Max, JUCHepCHs, CTaHIapTHOE
OTKJIOHCHHUE YHCIIOBOTO Habopa; yMEHHE U3BJICKATh,
MHTEPIPETHPOBATH WH(POPMALINIO, IPEJCTABICHHYIO B Ta0IHIaX, HA
nuarpaMMax, —rpadukax, OTPaXKalollyld CBOHCTBa  pEabHBIX|
MPOIIECCOB W SBIICHMIA; TPEACTABIATh HH()OPMAIMIO C TOMOUIBIO
a0l M AMArpaMM; HMCCIIENOBATh CTATUCTHYECKUE JAHHBIC, B TOM|
grcie C MpPUMEHEHHEM TIpadUYecKuX METOJ0B M DJIEKTPOHHBIX
CPEACTB; YMETb ONEpUPOBaTh MOHATHAMM: CIy4alHBIH ONBIT U
CllydaiiHOe COOBITHE, BEPOSTHOCTb CIIy4allHOTO COOBITHS; YMEHHE
BBIYHMCIISATH BEPOSITHOCTD C MCIOJIB30BAHUEM I'pahUUECKUX METO/I0B;
MPUMEHSATh (OPMYNIBI CIOKEHHSI W YMHOXKEHHUS BEPOSTHOCTEH,
KOMOMHATOpHBIE (haKThI U (HOPMYJIIBI IPU PELICHUHN 33/1ay; OLIEHUBATh
BEPOSTHOCTH PEANTBHBIX COOBITHH; 3HAKOMCTBO CO CIy4allHBIMH
BEJIMYMHAMHU; YMEHHME HPUBOAUTH TNPUMEPHl MPOSIBICHUS 3aKOHA
OOJIBIIINX YHCEN B IPUPOAHBIX M OOIIECTBEHHBIX SIBIICHHSIX;

- YMeThb OINEpPUPOBATH MOHATUSAMHU: TOYKA, MpsAMas, IUIOCKOCTb,
MPOCTPAHCTBO, JABYIPaHHBIN yroj, CKPEHIMBAIOIINECS TPSMBIE,
MapayieIbHOCTh M MEPIEeHAUKYISIPHOCTh MPSMBIX U TUIOCKOCTEH,
YTOJI MEXIY TPSIMBIMH, YTOJ MEXIY NMPSMON M IUIOCKOCTBIO, YTOJI
MEXJy IUIOCKOCTSIMHM, PpAacCTOSHHE OT TOYKH JIO0 IUIOCKOCTH,
[pAaCCTOSTHHE MEXAY TPSMBIMH, PACCTOSHHUE MEXAY IJIOCKOCTSIMU;
YMEHHUE HCIIOJIb30BaTh MPU PEUICHWU 3ajady U3y4eHHbIE (GakThl U
TEOpEeMBbl TUITAHUMETPHH; YMEHHE OIEHHBATh pPa3Mephl OOBEKTOB

OKPYKarouero MHDPa; - YMCThb ONCprUpOBaATH NOYPATHUIMU:
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MHOTOI'paHHMK, CEYEHUE MHOIOIpaHHUKA, KyO, Napasuiesenunen,
npusMa, nupamuna, Gpurypa M HOBEPXHOCTh BpAIICHUS, LHUIHHID,
KOHyC, Mmap, c¢epa, cedyeHUus GUIYpbl BpaLICHUS, IUIOCKOCTb,
Kacaromasicss cdepsl, IIINHIPA, KOHYyca, IUIOMAAb I[TOBEPXHOCTH
NUpaMU/Ibl, IPU3MbI, KOHYCa, LWIMHAPA, IIomags chepbl, o0beMm|
KyOa, NPSMOYTOJILHOTO TMapajulelienunesia, MUPaMUIbl, TPU3MBL,
[WIMH/Apa, KOHYyCa, 1Iapa; yMEHHe H300pa)kaTb MHOTOI'paHHHUKH U
[IOBEPXHOCTU BpAlICHUS, HMX CEYEHUSA OT PYKH, C IOMOIIBIO
YEPTEXKHBIX HHCTPYMEHTOB M OJIEKTPOHHBIX CPEICTB; YMEHHE
[paco3HaBaThb CUMMETPUIO B IPOCTPAHCTBE; YMEHHE PAacCIO3HABaTh
[IPABWJIBHBIE MHOIOTPaHHMKH; YMETb OIEPHUPOBATH IOHATHUAMM:
NBIDKEHUE B TPOCTPAHCTBE, MOJAOOHBIE (DUTYPHI B TPOCTPAHCTBE;
MCIIOJIb30BaTh OTHOIIEHUE IUIOMIAJe HoBepXHOCTe U 00BEMOB
NOJOOHBIX (UIYp HpH pELIEHUU 334ay; - YMETb BBIUUCISTH
reOMETPUYECKUE BEJIMYMHBI (UIMHA, Yroj, IUIOMAAb, OOBEM,
IUI0I1A (b TOBEPXHOCTH ), UCIIOJIb3YSl U3YUEHHbIE (OPMYJIIbI U METOIBL;
- YMETb OIEPUPOBATh IMOHATUAMM: MPSAMOYIOJbHAs CUCTEMA
KOOpPAMHAT, KOOPJAWHATBI TOYKH, BEKTOP, KOOPIMHATHI BEKTOpA,
CKAJIIPHOE MPOU3BEACHUE, YTOJl MEXAY BEKTOPAMH, CYMMa BEKTOPOB,
ITPOU3BEICHUE BEKTOPA HA YUCIIO; HAXOAUTH C MOMOIIBIO N3YYEHHBIX
(bopMyJ1 KOOpAMHATHI CEPEINHBI OTPE3Ka, PACCTOSIHUE MEXKAY JBYMsI
TOYKaMHU;

yMETh BBIOMpaTh NOAXOAALIMM H3yYeHHBIH METOJ| Ul peLIeHUs
3a/layM, pacrno3HaBaTh MareMaTH4eckhe (aKkThl U MaTeMaTHYECKHe
MOJIEI B TPUPOAHBIX M OOIIECTBEHHBIX SBJIEHUSX, B HCKYCCTBE;
YMEHHE  INPUBOAUTH  IPUMEPBI  MAaTEMAaTHYECKUX  OTKPBITHH
POCCUMCKOM M  MHUPOBOM  MAaTEeMaTU4YECKOM  HAyKH. yMETb
ONEPUPOBAaTh MOHATHSAMHU:  OINpEICICHUE, aKCUOMa, Teopema,
CIIEICTBHE, CBOWCTBO, IIPU3HAK, JI0KA3aTEIbCTBO, PaBHOCUIIbHBIC
(hOpMyIINPOBKH; yMEHUE dbopMynupoBaTh oOpaTHOE 51
[IPOTUBOIIOJIOKHOE  YTBEPXKACHUE, IPUBOAUTH  IIPUMEPBl U
KOHTPIIPUMEPBI, MCIOJb30BaTh METOJ MAaTeMaTH4YE€CKOW WHJIYKLHNH;

IIPOBOAWTL HOOKA34aTCJIbHBIC PACCYXIACHUA IIpHU PCHICHHUY ., 3a4a4,
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OLIEHUBATh JIOTUYECKYIO0 IIPAaBUJIBHOCTb pPAacCyKIACHUH; - yMETH
OIEpUPOBATh IOHATHUAMU: MHOXKECTBO, IOJAMHOXECTBO, OIEpaluy
Hall  MHOXXECTBaMH; YMEHUE  HUCHOJb30BaTh  TEOPETHKO-
MHO>KECTBEHHBIM amnmapar Uisl ONMCAaHUSA PEalbHbIX IPOLECCOB U
SIBICHUM M IIPU PELICHUH 3a/ad, B TOM 4YUCIIE U3 JIPYTUX y4eOHBIX
MPEIMETOB; - YMETh ONEPHPOBATH MOHATHAMU: Tpad, CBI3HBIN rpad,
NiepeBo, LMKI, rpad Ha IUIOCKOCTH; YMEHHE 3aJaBaTh M ONUCHIBATH
rpadbl pa3IMYHBIMU CIIOCOOAMM; UCHOIb30BaTh Ipadbl PU PELICHUY]
3ajay; - yMeTb CBOOOJHO OIEPUPOBATH MOHATUSMH: COYETaHHE,
MEepeCTaHOBKA, YMUCIO COYETaHUH, YHUCIO TMEpPECTaHOBOK; OHHOM
HpioToHa; yMeHHMe TNPUMEHATh KOMOMHATOpHble (aKThl U
[pacCyXAeHUsl AJIs pelIeHUs 3aay; -yMeTh OIIEpUPOBATH MOHATUAMU:
HaTypaJlbHOE 4YHCJIO, IeJI0€ YHCJIO0, OCTAaTOK [0 MOJIYJIIO,
[pAallMOHAJIbHOE  YHUCIIO, HUPPALMOHAJIBHOE  YHUCIO, MHOYKECTBA
HATypalbHbIX, LEJbIX, PALUOHAIbHBIX, JACHCTBUTEIbHBIX YHCEIN,;
[YMEHHE MCIIONIb30BaTh MPU3HAKU JAECITUMOCTH, HAaUMEHbIIUN 001U
NenuTeNnh U HauMeHbllee olliee KpaTHoe, anroput™ EBkimuaa npu
[pEIIeHNH 3a7ay; 3HAKOMCTBO C pa3JIMYHBIMU IO3ULHUOHHBIMY
CUCTeMaMM CUHMCIIEHUS; - YMEHUTb CBOOOJHO OIEPUPOBATH
MOHATUSIMH: CTENEHb C IIEJIbIM IOKa3aTeleM, KOPeHb HaTypajbHOU
CTETNIEHH, CTENEHb C palUOHAIbHBIM II0KAa3aTeleM, CTENEHb C
NEeCTBUTENBHBIM (BEIIECTBEHHBIM) MOKa3aTesleM, Jorapudm 4ducia,
CUHYC, KOCHMHYC W TaHITE€HC IIPOM3BOJBHOIO UHCIA; - YMETH
OIIepUpOBATH MOHSITUSIMHU: TOXJIECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHUe, ypaBHEHHE, HEPAaBEHCTBO, CUCTEMa YPaBHEHHUH U
HEPAaBEHCTB, PaBHOCUJIBLHOCTb YPaBHEHUW, HEPAaBEHCTB U CHUCTEM,
[pallMOHAJbHBIE, HWPpPALMOHAIBHBIE, II0KAa3aTEIbHbIE, CTEIEHHBIE,
lmorapugmuueckre, TPUrOHOMETPUYECKHE YPaBHEHUS, HEPAaBEHCTBA U
CHUCTEMBI; YMEHUE pellaThb YpPaBHEHHs, HEPAaBEHCTBA U CHCTEMBI C
MOMOIIBIO PA3IIMYHBIX PUEMOB; pEIIaTh YpaBHEHUs, HEPABEHCTBA U
CUCTEMBI C IIapaMETPOM; IPUMEHSTHh ypaBHEHUS, HEPaBEHCTBA, UX|
CUCTeMbl JJI pelleHHWs MaTeMaTH4YeCKMX 3a7ad M 3a7ad U3

a3JIMYHBIX 00J]acTeil HayKU U pealbHOW >KHU3HU; -YMETh CBOOOJIHO
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OTICpUPOBATh TOHATUSAMHU: Tpaduk (QyHKIUU, oOpaTHas (GYHKIIHUS,
KOMIO3ULMS GYHKUUH, THHEHHas (YHKIHS, KBaApaTU4Has GyHKLHUA,
cTerneHHass (PyHKLIMS C LEJNbIM IOKa3aTeleM, TPUTOHOMETPUYECKUE
(yHKIMH, OOpaTHBIE TPUTOHOMETPUYECKUE (PYHKIINH, IIOKa3aTeNIbHAas
1 siorapudmudeckas QyHKIIMU; YMEHHE CTPOUTH rpaduku (yHKIINH,
BBIMIOJIHATE ~ NIpeoOpa3oBaHuss  rpadukoB  (QYHKIMNA;  YMEHHE
MCIONIb30BaTh TIpaduku (GYHKUMH A7 M3Y4EHHUs IPOLECCOB U
3aBHCUMOCTEH MPH PEIICHUH 3a]1a9 U3 JPYTruX y4eOHBIX MPEAMETOB U
U3 peaJbHOM KM3HM; BbIpakaThb (POpMyJIaMH 3aBHCHMOCTH MEXKNY|
BEIINYMHAMU;

lYMEHHE CBOOOJHO ONEpUPOBATh MOHATHSAMM: YETHOCTh (DYHKIUH,
MePUOTUIHOCTh byHKIHY, OTPaHUYEHHOCTh ¢byHKINY,
MOHOTOHHOCTb (YHKLIMH, SKCTpeMyM (yHKIUM, HauOojblee WU
HavMEHbIIEe 3HAYeHHs (PYHKIUM Ha MPOMEKYTKE, yMEHHE
POBOJUTH  HCClel0BaHME (QYHKLUMH; YMEHHME  HCIIOJIb30BaTh
cBoOMCTBa ¥ rpaduku GYHKIUHN IS pEIIeHUs] ypaBHEHUH, HEPaBEHCTB
M 3a7lay ¢ mapameTpamu; M300paxkaTb Ha KOOPAWHATHOH IUIOCKOCTH
MHOJKECTBA PEIICHUH YpaBHEHUH, HEPABEHCTB U UX CHCTEM; -YMETh
CBOOOJHO  ONEpUpOBaTh  MHOHATHSAMM:  TOCJIEAOBATENIbHOCTD,
apu(pMeTHUeCcKasi ~ MPOTPECCHsi, T'eOMETpUYecKas  Iporpeccus,
OECKOHEUHO YObIBaroIlasi TeOMETpHUYEecKass Mporpeccusi; yMEHHUe
3agaBaTh  IOCIENOBATEIBHOCTH, B TOM YHCIE€ C TIOMOIIBIO
PEKYppEeHTHbIX (OpMyN; - yMEThb OINEPUPOBATH MOHATHAMM:
HENpPephIBHOCTh (DYHKIUHM, aCUMIITOTHI rpaduka GyHKIUH, I1epBas U
BTOpas MpPOM3BOJIHAs (YHKIMH, TE€OMETPUYECKUH U (PU3HMUECKUi]
CMBICI TPOU3BOAHON, NepBooOpa3Hasi, OINpeAeNeHHBbIH HHTEerpa;
YMEHUE HaxXOIMThb AaCUMITOTHI Trpaduka (QYyHKIUH; YMEHHUE
BEIUUCIIATH TPOU3BOJHBIE CYMMBI, TPOHW3BEACHUS, YacTHOTO U
KOMIO3ULMU  (DYHKIMHA, HAaXOQUTh YpaBHEHHE KacaTeNbHOU K
rpaduky (QyHKIHM; YMEHHE MWCIOIb30BaTh MPOU3BOAHYIO IUIS
vcclieIoBaHus (DYHKUMHN, I HAXOXKJCHUS HAWIY4IIEero pelieHus B
MPUKIAAHBIX, B TOM YHCJIE€ CONUAIBHO-DKOHOMHUYECKHX U

(I)I/I3I/I‘{6CKI/IX 3aJadax, Il ONPCACIICHUS CKOPOCTH M YCKQPCHUSI,
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HaXOAUTh IUIOIIAJM M 00BeMBbl (QUIYyp € IMOMOLIBI MHTErpasa;
MPUBOANTH IPUMEPHI MATEMATUYECKOTO MOACTUPOBAHHS C TIOMOIIBIO
muQQepeHIManbHbIX YPaBHEHUN; - YMETh ONEpUPOBATh MOHATHAMU:
KOMIUIEKCHOE YHCJIO, CONPSIKEHHbIE KOMIUIEKCHBIC YMCIa, MOAYIb U
ApryMEHT KOMIUIEKCHOTO 4ncia, (hopMa 3alUCH KOMIUIEKCHBIX YHMCE
(reoMeTpuUecKas, TPUTOHOMETPUYECKas U ajredpandeckas);

YMETb NPOU3BOJAUTH apu(pMETHUUYECKHE AECHUCTBHUS C KOMIUIEKCHBIMU
YHCIaMW; TPUBOIUTH MPHUMEPHl HCIOJIB30BAHUS KOMIUIEKCHBIX
4ucen; - YMETb CBOOOJHO ONEPUPOBATH IOHATUSAMHU: CpPEIHEE
apupMeTHUecKoe, MeAraHa, HanOoJbIIee U HAUMEHbIIIEe 3HAYCHUS,
pa3max, JMCIepCusi, CTaHIapTHOE OTKJIOHEHWE JUIsl OIUCAHUs
YHCIIOBBIX JAHHBIX; YMEHHE UCCIIEOBATh CTATUCTHUYECKHUE TaHHBIC, B
TOM 4YHCJIe C IPUMEHEHHEM IpaUuyecKuX METOAOB U 3JIEKTPOHHBIX
CpencTB; TrpadUUecKd HCCIIEA0BaTh COBMECTHBIC HAOIIOACHUS C
[OMOILBIO JIMarpaMM pacCeUBAHUs U JIMHEHHON perpeccuu; - yMeTh|
HAXOJIUTh BEPOSITHOCTH COOBITHH C HCIIOJIB30BAaHHEM TpaUveCcKuX|
METO/I0B; MPUMEHSATh I pelIeHus 3aaad (OpMyJbl CIOXKEHUS U
[YMHOKEHUSI ~ BeposiTHOcTeH, (opMyidy TOJHOW  BEpOSATHOCTH,
¢dopmyny bepuymin, koMmOMHaTOpHBIE (AKTBI U (OPMYIIBI;
OLIEHUBATh BEPOSTHOCTH PEABbHBIX COOBITHH; YMEHHE ONEepUpPOBATH
MOHATUAMM: CllyyailHas BeJIMYMHA, PACHpelesieHHe BEpOSITHOCTEH,
MaTeMaTHIeCKOe OKUJaHHe, TUCTIePCHUs U CTaHJAPTHOE OTKIOHEHHE
CllydyailHOM BeNWYMHBI, (QYHKIMM paclpeleNeHuss M IJIOTHOCTH|
[PAaBHOMEPHOT'0, TOKa3aTeIbHOTO W HOPMAJIBHOTO paclpeesCHUN;
[YMEHHE MCIIOJIb30BaTh CBOMCTBAa HM3YyYEHHBIX DPACHpEleNeHUN s
peIeH sl 3a7a4d; 3HAKOMCTBO C TOHSATHSIMU: 3aKOH OOJIBIINX YHCE,
METObI BEIOOPOUHBIX HCCIIEIOBaHM; YMEHHE NMPUBOJUTH MPUMEPHI
MPOSIBJICHUS 3aKOHA OOJBIINX YHCET B MIPUPOTHBIX M OOIIECTBEHHBIX
SIBIICHUSIX; - YMETh CBOOOJHO OIEPUPOBATH MOHATUAMHU: TOYKa,
mpsiMasi, TUIOCKOCTB, TMPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKUI yrod,
NBYTpaHHBIA ~ YToJI, TpeXIpaHHBI  yroj, IepeceKaronmecs,
MapayielbHbIe W CKPEHIMBAIONINECS TPsSMbIE, MapajlIeIbHOCTh U

HNCPINCHAUKYIIIPHOCTE  HOPSAMBIX U HHOCKOCTCﬁ, yroj , _MCxKAY|
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OPSIMBIMU, YTOJd MEXAY HpSIMONM M IJIOCKOCTBIO, Yroll MEXIY|
[UIOCKOCTSIMH;  YMEHHE HCIOJb30BaThb MpPHU PELICHUH  33j]ad
M3ydeHHble (aKThl M TEOPEMbl IUIAHUMETPHUM; YMEHHUE OLICHHUBATH
pa3Mepbl O0BEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE OIEepHUpPOBATh
MOHSTUSIMH: MHOTOTPAaHHHUK, CEYCHHE MHOIOTPAHHMKA, TPAaBUIIbHBIN
MHOTOTPaHHHUK, NpU3Ma, NOUpamMuaa, ¢urypa ©u HOBEPXHOCTH
BpallleHus, [MIWIMHIP, KOHYC, map, cdepa, pa3BepTKka MOBEPXHOCTH,
CEUeHHUs1 KOHyca M LMJIMHJpA, NapajUlebHbIE OCH WM OCHOBAHUIO,
CceueHue I1apa, MIOCKOCTb, Kacaromascs chepsl, IIINHIPA, KOHYCa;
YMEHHE  CTPOWTHb  CEYCHHWE  MHOTOIpaHHHMKA,  HM300paxarh
MHOTOTPaHHHUKH, (PUTYpPHl U TIOBEPXHOCTH BpALICHHS, UX CEUYCHHUS, B
TOM YHCJIE C TIOMOIIBIO AJIEKTPOHHBIX CPEICTB; YMEHHE MPUMEHSThH
CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOATEIHHO (HOPMYIUPOBATH
OTIpeIeNIeHUs] N3y4aeMbIX (UTYp, BBIABUTATh TUIIOTE3BI O CBOMCTBAX|
U T[pU3HAKaX TeoMEeTpUuYecKux (uryp, OOOCHOBBIBaTh WU
OIpoBepraTh MX; yMEHHE MPOBOIUTH KiaccH(pUKanuio ¢uUryp Imo
[PA3TUYHBIM TTPU3HAKAM,BBINOIHITh HEOOXOAUMBIE JOMOIHUTEIbHBIE
MOCTPOEHHsI; YMETh CBOOOJHO OIEPHPOBATH MOHATHSMU: TUIONIA/Ib
¢burypsl, 006beM (Urypbl, BeIUYMHA YIJa, PACCTOSHUE OT TOYKH JO
IUIOCKOCTH, PACCTOSHUE MEXAYy TPSMBIMH, PACCTOSHUE MEXIY
[UIOCKOCTSIMH, TIOLIAb C(epbl, MIIONab MOBEPXHOCTH MUPAMU/IBI,
MpU3MbI, KOHyCa, IWIMHApA, O0BeM Kyba, MPsIMOYrOJIHHOTO
napasuieNienunena, MUpaMuabl, TPU3MbL, HUIHHApA, KOHYca, IIapa;
YMEHHE HaXOJIUTh OTHOIIEHHE O0OBEMOB MOJOOHBIX (PUTYP; - YMETH
CBOOOJHO ONEpUpOBaTh MOHATUAMHU: JIBUXKEHHUE, MapajuleIbHbIH
MepeHoC, CHMMETPUS Ha TUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT,
npeoOpa3oBaHue  Moao0Ws,  MOAOOHBIE  (QUTYPH;  YMEHUE
[pacrio3HaBaTh paBHBIC U TIOAOOHBIE PUTYPHI, B TOM YHCIIE B IPHPO/IE,
MCKYCCTBE, apXMUTEKType; yMEHHE MHCIIOJIb30BaTh T€OMETPUUYECKUE
OTHOIICHHSI, HAXOIUTh TE€OMETPUYECKHE BEIWYHMHBI (JJIMHA, YOI,
[IoIaab, 00bEeM) NpU pelIeHHH 337ad U3 JPYTUX YueOHBIX
MPEIMETOB U W3 PEANBbHOW JKM3HHU; - YMETh CBOOOIHO OTIEPHPOBATH

TOHATHUAMMU MMpsAMOYTOJIbHasA CHUCTEMA KOOpAUHAT, , BEKTOD,
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KOOpAMHATBl TOYKH, KOOPAMHATBI BEKTOpa, CyMMa BEKTOPOB,
[IPOU3BEICHNE BEKTOPAa Ha YHCJIO, PAa3JIOKEHUE BEKTOpa Mo 0Oasucy,
CKaJSIPHOE IPOU3BEACHHME, BEKTOPHOE IPOM3BEICHHE, YrOJl MEKIY|
BEKTOpaMM; YMEHHE HCIIOJIb30BaTh BEKTOPHBIM M KOOpPJAMHATHBIN
METOJ Il PEUICHHs TEOMETPUYECKHX 3a7ad M 3aJad  JIpYyrux
y4e€OHBIX MPEJIMETOB; ONEPUPOBATh MOHATUAME: MaTpuua 2X2 u 3X3,
ONPEACIUTENb MATPULBI, TEOMETPUUECKUNA CMBICI ONPEIACINATENS; -
YMETb MOJEIUPOBATh pealbHbIE CUTyallUM Ha fA3bIKE MATEMaTHUKWU;
COCTaBJIATh BBIPAXKCHUSI, YPABHEHNUs, HEPABEHCTBA U UX CUCTEMBI 110
[YCIOBHIO  3aJaud, HCCIEN0BaTb  IIOCTPOECHHBIE  MOJEIHU  C
MICII0JIb30BAaHUEM anrmapara anreopsl, MHTEPIPETUPOBATD
[OJlyYEHHBIH pe3ynbTaT; CTPOUTh MAaTEMAaTUYECKUE MOJAEIU C
[IOMOILIbI0 F€OMETPUUECKUX MOHATHM U BEJIUYMH, PEIIATh CBSI3aHHBIC
C HUMM NPAKTUYECKHUE 33/1a4U; COCTABIIATh BEPOSTHOCTHYIO MOJIEINb U
MHTEPIIPETUPOBATh IOJIYYECHHBI pE3yibTaT; pEIlaTh IPHUKIAIHbIE
3aJa4d CpPeICTBAMU MAaTE€MAaTU4YECKOrO aHajlnu3a, B TOM YHUCIIE
COLIMAJIbHO-9KOHOMHYECKOT0 U (PU3MUECKOT0 XapakTepa; - YMEHHE
BBIOMpATh MOIXOISAIIMNA METOJ AJIs pElIeHUs 3a/laud; MOHUMaHUE)
3HaYMMOCTH MaT€MaTHKH B M3YUYEHHUH MPHUPOJHBIX U OOIIECTBEHHBIX
[IPOLIECCOB U SBJICHUI; YMEHHE PacIO3HaBaTh MPOSIBICHHUE 3aKOHOB
MaTeMaTUKH B  HCKYCCTBE, YMEHHME IPUBOAMTHL  IPUMEPH]
MaTeMaTUYECKUX OTKPBITHH POCCHIICKOI u MHUPOBOW
MaTEMaTHYECKON HAYKH.
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OK 02 HMcnonb3oBaTh
COBpEMEHHBIC CPEIICTBA
MOKCKA, aHaJIN3a U
WHTEPIPETAIIH
nHpopManuu u
MH(pOPMAaLOHHBIE
TEXHOJIOTUU JIJIs
BEITIOJTHEHHUS 3124
npodeccnoHanbHOM
NeSTEIbHOCTH

B 06acTi IeHHOCTH Hay4YHOTr'O O3HAHUSA: -

c(OpPMHPOBAHHOCTD MHUPOBO33PEHH],
COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUS HAyKH M OOLIECTBEHHOM IPAKTHUKH,
OCHOBAaHHOT'O Ha JMajore KYJIbTYD,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B
[OJIMKYJITYPHOM MHpPE; - COBEPIICHCTBOBAHUE
S3bIKOBOM M 4YMTATEIIbCKOM KYJIBTYpPbl Kak
CPEICTBA B3aUMOJCHCTBUSA MEXAY JIIOIAbMHU U

[IO3HAHHWS MHpA; - OCO3HAHHME LIEHHOCTH|
Hay4HOU JeSATEIbHOCTH, TOTOBHOCTH
OCYLECTBIIATh IIPOCKTHYIO u
MCCIIE10BATENIbCKYIO JIeATEIbHOCTH|
MHAMBUAYyaJlbHO W B rpynme. OBnageHue
YHUBEpCAIbHBIMHU yueOHBIMU

[03HABATEJIbHBIMU JIEUCTBUAMU: B) padbora ¢
MH(pOpMalKeil: - Bl1aJeTh HaBbIKAMHU MOJTY4YEHUS
MH(pOpMallMd M3 HCTOYHMKOB pPa3HbIX THIIOB,
CaMOCTOSATENIBHO OCYLIECTBIATH ITOUCK, aHAJIU3,

CUCTEMAaTH3alNIO0 u MHTEPIPETAIHIO
MHPOpPMALlUK  Pa3IMYHbIX BHJIOB U (opMm
MpEJCTaBICHUs; - CO3/laBaTh TEKCThl B

pa3nn4HbIX (opMaTax € y4eToM Ha3Ha4YeHHUs
MH(pOpMallK U 1IeJIEBOM ayAUTOpUH, BbIOMpas]
ONTUMaNIbHYI0  (OpMYy  NpPEICTaBICHUS U
BU3yalM3al[Mi; - OLICHUBATh JIOCTOBEPHOCTD,
IIETUTUMHOCTb MH(OpPMAIH, €€ COOTBETCTBUE
MPABOBBIM M MOPAJIbHO-3THYECKUM HOPMaM;

- YMETbh ONEPUPOBATh MOHATUAMHE: PAMOHATbHAS QYHKIHS, TIOKA3aTeIbHAS
byHKLus, CTEIEHHAs GbyHKIHA, JorapumMuyecKas byHKIHA,
TPUTOHOMETpHUYECKUEe (QYHKIMH, OOpaTHble (YHKIHMU; yMEHHE CTPOUTH
rpadUKUU3ydYeHHBIX (QYHKIMA, HWCHOJB30BaTh TpaduKd TpU H3YUYECHUH
MPOLIECCOB M 3aBUCHMOCTEH, INpH pEIICHWH 3ahad M3 APYIHX y4eOHBIX
MPEIMETOB M 3aJ]1a4 U3 PeabHON KU3HU; BBIpAXXaTh (POPMYIIaMU 3aBUCHIMOCTH
MEXKIy BEIUYMHAMH; - YMETh OIEPHPOBATh IOHATHUSAMH: TOXIECTBO,
TOXJIECTBEHHOE Ipeo0pa3oBaHUE, YypaBHEHHE, HEPAaBEHCTBO, CUCTEMA
YpaBHEHUI W HEPAaBEHCTB, PAaBHOCWILHOCTh YPAaBHEHHI, HEPaBEHCTB H
CHCTEM, palMOHAIbHbIC, HPpPAMOHAIBHBIC, ITOKa3aTeJIbHbIE, CTEICHHBIC,
nmorapu(MUUECKHe, TPUTOHOMETPUYECKUE ypaBHEHHs, HEPAaBEHCTBA U
CHCTEMBI; YMETh pEUIaTh YpaBHEHHs, HEPABEHCTBA W CHUCTEMBI C MOMOIIBIO
Pa3MUYHBIX TPUEMOB; pELIaTh YpPAaBHECHHUS, HEPAaBEHCTBA U CHUCTEMBI C
MapaMeTpoM; IPUMEHSITh YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIS PEILICHHS
MaTEMaTUYeCKUX 337a4 M 33734 U3 Pa3JIMUHBIX 00JacTell HAyKH M PealbHOH
PKU3HH; - YMETb CBOOOJHO OINEPHPOBATH MOHATUSIMH: JIBIKCHHE,
napajsieNbHbl TepeHOC, CUMMETPHUsl Ha IUIOCKOCTH W B TMPOCTPAHCTBE,
MOBOPOT, IpeoOpazoBaHue Mo00us, T0J00HbIE (PUTYPBI; YMETh pacliO3HABATh)
paBHbIE W TOAOOHBIE (UTYpbl, B TOM 4YHCIE€ B MPHUPOJE, HCKYCCTBE,
APXUTEKTYpe; YMETh HCIIOJIH30BATh T€OMETPHUECKUE OTHOIICHUS, HAXOIUTh
reoMEeTpUUECKUE BEUYMHBI (AJIMHA, Yroj, IMJOUagb, 00bEeM) MPH pEIICHUH
3ajad U3 IPYrux Y4eOHBIX MIPEIMETOB U U3 PeabHOM KU3HU
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OK 03 ILnanupoBats u
[peaTn30BBIBATH
CcOOCTBEHHOE
npodecCuOHATIBHOE U
ITMYHOCTHOE Pa3BUTHE,
PEINPUHIMATEIbCKYIO
NEesITeNIbHOCTD B
podhecCHOHATTLHOM
cdepe, UCIOIB30BaTh
3HAHUSA 110 IPABOBOM U
(dbrHaHCOBOM
pPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIUIX

B obnactu JTyXOBHO-HPABCTBEHHOI'O
BOCIIUTAHUS: c(OPMHPOBAHHOCTH
HPaBCTBEHHOI'O CO3HaHU, TUYECKOTO|
MOBEJICHHUS; -  CIIOCOOHOCTh  OLIGHUBATH

CUTYalMI0 U NPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHUPYICh Ha  MOPAJIbHOLHPABCTBEHHBIC
HOPMBI W LIEHHOCTH; - OCO3HAaHUE JIMYHOIO
BKJIa/Ia B TIOCTPOCHUE YCTOMYMBOTO OYIYIIETO; -
OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJUTEIISAM
U (WIM) JpYyrMM WIEHaM CEMbH, CO3JIaHUIO0
CEMbU HA OCHOBE OCO3HAHHOTO MPHUHATHUSA
LIECHHOCTEN CEMEWHOW JKU3HU B COOTBETCTBUU C
TpaguuusiMu  HaponoB Poccum;  OBnanenue
YHUBEPCAIBHBIMH PETYISATUBHBIMU JCHCTBUSIMH:
a) caMOOpraHm3alus: -  CaMOCTOSATEIbHO
OCYLIECTBJIATh ITO3HABATEIBHYIO JIESATEIBHOCTD,
BBISIBIIATD poOJIeMBlI, CTaBUTH u
(dbopMynupoBaTb  COOCTBEHHBIE  3aJayd B
00pa3oBaTEeNbHON NIEATENBHOCTH U KU3HEHHBIX
CUTYaIHsX;

- CaMOCTOSITEJIBHO COCTaBJISATH IIJIAaH PEILEHUS
MpoOJIeMbl C YYETOM HMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOUYTEHUH; -
aBaTh OLICHKY HOBBIM CUTYaIUsIM;
CIOCOOCTBOBATh (POPMHUPOBAHUIO U MTPOSBICHUIO
[ITUPOKOM SPYIUIINU B Pa3HBIX 00JIACTAX 3HAHUM,
MOCTOSIHHO TIOBBIIIATh CBOW 00pa3oBaTeNIbHbIN U
KyIbTYPHBIH ~ ypOBEHb; 0) CaMOKOHTPOJIb:
VCTIOJIb30BATh MPUEMbI peQIIeKCUU JUIsl OLIEHKU
CUTyalluu, BbIOOpa BEPHOTO PEUICHUS; - YMETh
OLICHUBAaTh PUCKH M CBOEBPEMEHHO MPUHUMATh
pEIIeHNs N0 UX CHUKEHHIO; B) YMOLIMOHAIIbHBIN

yMETh OIIEPUPOBATH TIOHSTHSIMH panroHaIbHbIE,
WppaliOHAIILHBIC, [T0KA3aTEIbHbIE, CTCTICHHEIE, norapudmmuyeckue,
TPUTOHOMETPHYECKUE YPaBHEHHUS M HEPAaBEHCTBA, WX CHUCTEMBI; - YMETH
OIIEpUPOBATH TIOHATUSMHU: MHOTOTPAHHHUK, CEYCHHE MHOTOTPaHHHKA, KYO,
napajuiesienuIe]l, npu3Ma, nupaMuzaa, (Gurypa u IMOBEPXHOCTh BpAIICHUS,
MWIAHIP, KOHyC, map, cdepa, ceueHuss (UTYpHl BpaIICHHS, IJIOCKOCTH,
Kacaromascss cepsl, UINHIPA, KOHYCA, IUIONAb TOBEPXHOCTH ITHUPAMHU/IBI,
MPU3MBbI, KOHYCa, IWIMHPA, IUIOMAIs Chepbl, 00beM Ky0a, PSMOYTroJILHOTO
napasuiesienuIe1a, MMpaMubl, PU3MbI, WIHHIPA, KOHYCa, IIapa; yMEHHUE
M300pakaTh MHOTOTPAHHUKHA ¥ ITOBEPXHOCTH BPAIICHHUS, WX CCUCHHS OT|
PYKH, C TIOMOIIBIO YEPTE)KHBIX HHCTPYMEHTOB U 3JICKTPOHHBIX CPEIICTB;
YMETh pacro3HaBaTh CHMMETPUIO B TIPOCTPAHCTBE; YMETh pacro3HaBaTh
MpaBUJIbHBIE MHOTOTPAHHUKH; - YMETh  OICPUPOBATH  MOHATHSAMHU:
MPSMOYTOJIbHAsE ~CHCTEMa KOOPJIWHAT, KOOPIWHATBI TOYKH, BEKTOP,
KOOPJMHATBHl BEKTOPa, CKAISAPHOE MPOU3BEIACHUE, YrOJ MEXIY BEKTOPaMH,
CyMMa BEKTOPOB, IMPOU3BEACHUE BEKTOPA HA YKCIIO; HAXOIUTh C ITOMOIIBIO
W3Y4YeHHBIX (POPMYT KOOPAMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHUE MEXIY|
NTBYMsI TOYKaMHU;

MHTCIIJICKT, Ip €JIIoJIararoImin

[
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c(hOPMUPOBAHHOCTb: BHYTPEHHEH MOTHBAIIUH,
BKJIFOYAIOLIEH CTPEMIICHHE K JOCTHKEHHUIO LEIH
U yCIexy, ONTUMHU3M, HHUIIUATUBHOCTb, YMEHHUE]
NeiiCTBOBATh, HCXOS U3 CBOUX BO3MOXKHOCTEH; -
SMITATUH, BKIIOYAOIICH CITOCOOHOCTh

[MOHUMAaTh 3MOLIMOHAIBHOE COCTOSIHUE APYTHX,

YIHUTbIBATb €ro IIpu OCYIICCTBIICHHUH
KOMMYHHUKAIIUU, CIIOCOOHOCTH K COYYBCTBHIO U
COIICPCIKMBAHNIO, - COLHAJIbHBIX HABLIKOB,

BKJTIOYAIOIINX CIOCOOHOCTH BBICTPAUBATh
OTHOILLICHUSI C JPYTMMH JIIOJbMH, 3a00TUTHCA,
[IPOSBIIATH UHTEPEC U pa3peliaTh KOH(INKTHL;
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OK 04. 3ddextuBHO
B3aUMOJCHCTBOBATh U
paboTaTh B KOJIJIEKTUBE H
KOMaH/Ie

TOTOBHOCTH K CAMOPa3BUTHIO,
CaMOCTOSITEIIbHOCTH U CAMOOTIPEICIICHUIO; -
OBJIa/ICHUE HaBbIKAMH y4EOHO-

K CCIIEI0BATEIBCKOM, IPOEKTHON U COLMAIIBHOU
NesITeTbHOCTH;
OBnanenue YHHUBEPCAIbHBIMY|
KOMMYHHUKATUBHBIMU JEHCTBUSMM: 0)
COBMECTHAs JICATEIHHOCTD: MOHUMATh H
MCIIOJIb30BaTh TPEUMYIIECTBA KOMAHIHOH H
WHIUBUAYAIBHOH pabOThI, - NMPUHUMATH LEIH
COBMECTHOH JICATEIILHOCTH, OPTaHU30BBIBATH U
KOOPJIUHUPOBATH JACUCTBHS 10 €€ TIOCTHKEHHUIO:
COCTABIISATH ILJIAH JCUCTBHI, pactpeaesiTh POJIH
C yY4eTOM MHEHHH YyYaCTHUKOB OOCYXKIaTh
pe3ybTaThl COBMECTHOM pabOTHI; -
KOOPIMHUPOBATH U BBIIOJHATE PabOTy B
YCIOBUSIX ~ PEalbHOTO,  BUPTYAIBHOTO
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS; -
OCYIIECTBISATH O3UTUBHOE CTPATETUUECKOE
MMOBE/ICHUE B PA3IMYHBIX CUTYAIHSIX, IPOSBISATH
TBOPYECTBO u BOOOpakeHue, OBITH
MHUMATHBHBIM. OBIaJIeHUE YHUBEPCATLHBIMH
PETYIATUBHBIMU JIEHCTBUSMU: T) MPUHATHE ceOs]
W APYTUX JIIOJIEH: - MPUHUMATh MOTHBBI U
ApPTyMEHThl JPYrHX JIIOAeH TpH  aHaIu3e
PE3YJIbTATOB JIEATEIHBHOCTH; - IPU3HABATH CBOEC
NpaBoO M IPaBO JPYrMX JHOJeH Ha OIIMOKY;
pa3BUBAaTh CIOCOOHOCTH TOHHUMATh MHUpP C
MO3UIUH JIPYTOr0 YeJIOBEKa

u

[YMETb OIEpUPOBAThH MOHATHIMU: CIIy4ailHBIN OIBIT U CIIy4aliHOE COObITHE,
BEPOSTHOCTH CIYYaiHOTO COOBITHS; YMETh BBIYUCISITH BEPOSTHOCTD C
MCII0JIb30BAHUEM IPahUUECKUX METO/I0B; IPUMEHATH (POPMYIIbI CIOKEHUS U
[YMHOXKEHHUSI BEpOSTHOCTEH, KOMOHMHATOpHBbIE (akTel U (QOpPMYIBl TpH
[peILIeHUH
3agad; OLIEHUBATh BEPOSATHOCTH pEANbHBIX COOBITHH;
CIIy4allHBIMU
BEIMYMHAMHU; YMEHHE TPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX
Yucel B INPUPOAHBIX U OOINECTBEHHBIX SIBJIEHUSAX; - YMETb CBOOOJHO
OIIEPUPOBATH
MOHATUSIMU: CTEIIEHb C LIEJIbIM [10Ka3aTesIeM, KOPEHb HaTypajIbHON CTENEeHH,
CTETIEHb C PAllMOHATIBLHBIM ITOKA3aTeNIeM, CTETICHb C ICHCTBUTEIBHBIM
(BelieCTBEHHBIM) ITOKa3aTelIeM, JorapuM YUCiia, CHHYC, KOCUHYC U TAHT'€HC
MPOU3BOJILHOTO YHCIIA; - YMETh CBOOOIHO ONEPHPOBATH MOHATUAMU: TPpaduK
¢dbyHkuu, obpaTHas QyHKUHMS, KOMIO3ULUA (QYHKIUH, JUHEWHas (yHKIHS,
KBaJpaTU4Hast GYHKIHUS, CTENIeHHAs: (YHKIIUS C LIETBIM ITOKa3aTeleM,
TPUTOHOMETpHUECKUe (YHKLMHU, OOpaTHbIE TPUTOHOMETpHUECKUE (YHKIINH,
rokasareiabHass M Jorapupmuyeckass (QyHKIUH; yYMETb CTPOUTH Ipaduky
(yHKLIMN,BBIONHATS Ipeo0pa3oBaHusl TpapukoB (QYHKLUH; YMETh
MCIIOJIh30BaTh rpaduKu GYHKIUHN JUIT U3yYSHHS TPOIIECCOB M 3aBUCUMOCTEH
MpU PELICHUH 3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB M U3 PEalbHOM KU3HH,
BEIpaXaTh (OpMyJaMH 3aBHCHMOCTH MEXIy BEIHYNHAMH, CBOOOTHO
ONEepPUPOBATh TMOHATHAMU:YETHOCTh (YHKIMHU, TMEPUOJUYHOCTh (PYHKIUH,
OTPaHUYEHHOCTh (PYHKIIMH,MOHOTOHHOCTh (DYHKIIMH, SKCTpEMYM (YHKIIUH,
HauOoJblllee W HaMMEHbIIee 3HaYeHHs (DYHKIMM Ha MPOMEXKYTKE; YMETb
MPOBOJUTH HCCIEAOBaHUE (YHKIMH, -yMETh HCIIOIB30BaTh CBOWMCTBA W
rpadukd  QYHKIOUH U1 pelieHus ypaBHEHMI,HEpaBEHCTB W 3a4ady (|
mapaMeTpamu;, H300pakaTb Ha KOOPAWHATHON TUIOCKOCTH MHOYKECTBA
eIICHUH ypaBHEHMI, HEPABEHCTB U UX CHCTEM,;

3HaAaKOMCTBO CO

OK 05 OcymmecTBasaTh
YCTHYIO U TUCHbMEHHYIO
KOMMYHHKAITHIO Ha
TOCYIapCTBEHHOM SI3BIKE

B o0nacTH 3CTETHYECKOTO BOCITUTAHHUS: -
OCTCTUYCCKOC OTHOIICHUEC K MHUPY, BKITIOYAA
OCTCTUKY 6I)ITa, HAaYYHOI'O U TCXHUYCCKOI'O

TBOPYECTBA, CIIOPTA, Tpyda U OGI.I.[CCTBCHHLIX

)



Poccuiickoilt denepanuu
C Y4eTOM OCOOCHHOCTEH
COLIMAILHOTO U

KYJIBTYPHOTO KOHTEKCTA

OTHOLLIEHUH; - CIOCOOHOCTh BOCIIPUHUMATh
[pa3IMYHbIE BUJIBI HCKYCCTBA, TPAJULIUU U
TBOPYECTBO CBOETO M JPYrMX HAapOJOB,
OLLYIIATh SMOLIMOHAIBHOE BO3/ICIICTBHE
HCKYCCTBA; - YOEX/IEHHOCTh B 3HAUUMOCTH JIs
JIMYHOCTH W OOINECTBA OTEUYECTBEHHOTO H
MUPOBOIO MCKYCCTBA, STHUYECKHUX KYJbTYpPHBIX
TpaguUuMid W  HApOJHOIO  TBOPYECTBA;
TOTOBHOCTb K CAMOBBIPAXXCHHIO B PAa3HBIX BUJAX
MCKYCCTBa, CTPEMJIEHHUE MPOSBIATH KauyeCcTBa
TBOPUYECKOI JMYHOCTH; OBnanenune
YHUBEpPCaIbHBIMU KOMMYHHUKaTUBHBIMU
MENCTBUSIMU:

a) oOuieHue: -

OCYILLECTBIISATH KOMMYHUKALIMU BO BCeX cdepax
PKU3HU; - paclio3HaBaTh HEBEPOAJIbHBIE CPE/ICTBA
00I1IeHUS, TOHUMATh 3HAYEHHUE COLUATIBHBIX
3HAKOB, PaclO3HABATh MPEANOCHLIKI
KOH(INKTHBIX CUTyal Ui "
KOH(JIKTHI,

- pa3BEpHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY
3pEHUs C UCTIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB

CMAT4YaTh

- YMEThb OIIEpUPOBATH MOHATUSAMH: CpeJHee apupMETHUECKOe, MeAuaHa,
HauOoJiblllee W HaMMEHbIEE 3HAYEHUs, pa3Max, JAUCIEPCHUs, CTAaHAAapPTHOE
OTKJIOHEHHE YHCJIOBOIO HAa0Opa; yMEHHE W3BIEKaTh, HHTEPIPETHPOBATH
nH(pOpMAIIMIO, TPEJCTABICHHYIO B TaONMLAX, Ha JMarpamMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEAlbHBIX IPOLECCOB M SIBICHUH; HNPEACTABIATH
uHbOpMAIMIO C  TOMOIIBIO  TabJMMII W  JUarpaMM;  HMCCJIeloBaThb
CTaTHCTHUYECKHE JaHHBIC, B TOM 4YHCIE€ C HPUMEHEHHEM TpaduvecKux
METOZOB M AJIEKTPOHHBIX CPEICTB; - YMETh ONEPUPOBATH MOHATUSAMH: TOUKA,
npsiMasi, TUIOCKOCTb, MPOCTPAHCTBO, JIBYTPAHHBIA yroJ, CKpPEIIMBAIOIIUECS
MpsiMble, MapajuIeIbHOCTh U TMEPIECHIUKYISIPHOCTh MPSIMBIX U IUIOCKOCTEH,
YTOJI MEXIy HPSMBIMH, YroJd MEXIY NPSMOH M IUIOCKOCTBIO, YTOJI MEXKNY|
[UIOCKOCTSIMH, PACcCTOSHUE OT TOYKH 0 IUIOCKOCTH, PAaCCTOSHUE MEXKIY)|
NPSMBIMH, PACCTOSIHUE MEXKIy IUIOCKOCTSMH; - yYMETh HCIIOJIB30BAaTh IIPH
peleHNH 3a7ad M3Y4YCHHBIE (aKThl M TEOPEMbl IUIAHUMETPHH, YMEHUE
OLICHUBATh Pa3Mephl 00BEKTOB OKPYKAIOIIET0 MUPA;
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OK 06 IIposiBasiTh
Ipa)X1aHCKO-
[MaTPUOTHYECKYIO
[IO3ULIHIO,
IEMOHCTPHUPOBATH
OCO3HAaHHOE IIOBEJICHUE
Ha OCHOBE
TpaJULIHOHHBIX
0011e4eI0BEUECKUX
[IEHHOCTEH, IPUMEHSATh
CTaHJapThl
QHTUKOPPYILIUOHHOI'O
[OBEJCHUS

- OCO3HAaHHE 00YYAIOIIUMHUCS POCCUHCKON
rpak1aHCKOW UJICHTUYHOCTH; -
LIeJICHAIPABJICHHOE PA3BUTHE BHYTPEHHEH
[MO3UILIMK JIMYHOCTU Ha OCHOBE JTYXOBHO-
HpPaBCTBEHHBIX LIEHHOCTEH Hapoa0B Poccuiickoi
denepanuu, UICTOPUUECKUX U HALIMOHATIBLHO-
KYJbTYPHBIX TpaJULIN, dbopmMHupoBaHHE
CHCTEMBI

3HAYUMBIX [IEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
QHTUKOPPYIIIMOHHOTO MUPOBO33PEHUS,
[IPaBOCO3HAHUS, SKOJIOTUYECKOHN KYJIbTYpHI,

YMETb OIIEPUPOBATh MOHATUAMU: IIPAMOYTOJIbHAS CUCTEMA KOOPAUHAT,
KOOpJAMHATBl TOUKHU, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIIPHOE
[TPOU3BENCHUE, YTOJ MEXKYy BEKTOPaMH, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpA HA YHCJI0; HAXOJIUTh C TOMOIIBIO U3YYEHHBIX (POPMYIT KOOPAMHATHI
Cepe/IMHbl OTPE3Ka, PACCTOSTHUE MEXy ABYMS TOUKaMU; -yMETh BBIOMPATh
MOAXOIALINI U3yUEHHBI METOJ AJIsl PELEHUS 331a4H, pacllO3HaBaTh
MaTeMaTH4ecKue (pakTbl 1 MAaTEMATHYECKUE MOJIENIU B IPUPOJIHBIX U
0OIIECTBEHHBIX SBJICHUSX, B HCKYCCTBE;

[YMEHHE IPUBOJUTD IIPUMEPBI MATEMAaTUUECKUX OTKPBITHHA POCCUICKON U
MHPOBOM MaTeMaTUYECKON HayKH. - yMETh ONIEPUPOBATH OHATHIMMU:
ClIy4ailHbIN OIBIT U CIy4aifHOE COOBITHE, BEPOSTHOCTD CIIy4aifHOTO COOBITHS;

YMCTb BBIYUCIIATH

CIIOCOOHOCTH CTaBUTH oeian u

CTPOUTBBCPOATHOCTDL C UCII0JIB30BAHHUCM rpaq)I/I‘IGCKI/IX MCTOJHOB; IIPUMCHATDH

PKU3HEHHBbIE IUIaHbl; B dYacTu rpaxknaHcKoropopMylibl CJI0OKEHUS U YMHOKEHUS BEPOATHOCTEH, KOMOMHATOPHBIE (PaKThl U

BOCIIUTAaHUA: - OCO3HAaHHC
KOHCTUTYUMOHHBIX IIpaB H

cBOUX|(pOpMYJIbI IIPU PEIICHUH 3a/1a4; OLICHUBATh BEPOSITHOCTU PEAJIbHBIX COOBITHIA;
0053aHHOCTEH,3HAKOMCTBO CO CITy9ailHBIMU BEIMYMHAMH; YMEHHE IPUBOIUTH PUMEPHI

YBAKCHHUC 3aKOHA W IMPABOIIOpAAKA, - IPUHATHCIIPOABIICHHA 3dKOHA OOJIBIIIMX YKCEIl B IIPUPOAHBIX U O6H.I€CTBCHHI>IX

TpaJULIMOHHBIX
00III€YeTIOBEYECKMX  TYMaHMCTHYECKUX U
NIEMOKPAaTUYECKUX IEHHOCTEH; - TOTOBHOCTH
[IPOTUBOCTOATH ~ MJEOJIOTUHM  3KCTPEMHU3MA,
HallMOHAIN3Ma, KCeHO(OoOUH, IUCKPUMHMHALIUN
[0 COLMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAIlMOHAJbHBIM  INPU3HAKaM; TOTOBHOCTH
BECTU COBMECTHYIO IESTEIBHOCTh B MHTEPECAX

rpaX<IaHCKOro  oOIIecTBa, Y4acTBOBaTh B
CaMOYIIpaBI€eHMH B  00IIe00pa3oBaTeIbHOM
OpraHnu3anvn nu JCTCKO-FOHOIICCKUX|

OpraHu3alMaX; - YMEHUE B3aUMOJCHCTBOBATH C
COIMAJIbHBIMM MHCTUTYTaMU B COOTBETCTBUHU C
WX (YHKIUSIMU U Ha3HAYEHUEM; - TOTOBHOCTbH K
F'YMaHUTAPHOW M BOJIOHTEPCKOU JIESTEIBbHOCTH;

MaTPUOTUICCKOT' O BOCIIMTAaHMA: 7|

HaITMOHAJIbHBIX,MIBJICHUAX

N
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c(hOPMUPOBAHHOCTh POCCHUUCKOW TpaXKIaHCKOU
WCHTUYHOCTH, IaTPUOTH3Ma, YBAXKEHUA K
CBOEMY HapoJ1y, 4YYyBCTBa OTBETCTBEHHOCTH|
nepen PonuHoM, ropaoctu 3a CBOM Kpai, CBOIO
Poauny, cBOH $3bIK U KYJIbTYpPY, MPOILIOE U
HACTOAILLEE  MHOIOHALIMOHAJIBHOTO  HAapoja
Poccun; -  1LIEHHOCTHOE  OTHOILIEHUE K
rOCY/lapCTBEHHBIM CHUMBOJIAM, HCTOPUYECKOMY
M TPUPOAHOMY  HACIEOUIO, MaMATHUKAM,
TpaauuusM HapoaoB Poccuu, AOCTHXKEHUSIM
Poccun B Hayke, HCKYCCTBE, CIOpTe,
TEXHOJIOTUSIX U  Tpyle; - uaeiHast
yOEXJIEHHOCTh, TOTOBHOCTh K CIIY’KEHHUIO U
gamuTe OTedecTBa, OTBETCTBEHHOCTh 3a €ro

Cyas0y; OCBOCHHBIE o0y4aromuMucs
MEXKIIPEAMETHBIE IIOHATUS U YHMBEPCAJIbHBIC
yueOHbIe JEUCTBUS (perynsiTUBHBIE,
[T0O3HABATEJIbHBIE, KOMMYHUKATHUBHEIE); -
CIIOCOOHOCTh ux HCIIOJIb30BaHUS B
[MO3HABATEJIbHOW W  COLMAIBHOM IIPAKTHUKE,
FOTOBHOCTH K CaMOCTOSATEIILHOMY)
[UIAHUPOBAHUIO M OCYHIECTBJICHUIO y4eOHOH
NeATEIbHOCTH, OpraHu3aluu y4eOHOT0
COTpYAHUYECTBA c MeJarOorHYeCKUMH
pabOTHUKAMU U CBEPCTHUKAMH, K YYacCTHIO B
[TOCTPOCHUH VHIUBUYIBHOM]
00pa3oBaTeNbHON TPAEKTOPUH;, - OBJIAJCHUE
HaBbIKAMH y4e0HO- HCCIIEIOBATEIIbCKOM,
[MPOEKTHON U COLMAIbHOM

NEesATEIbHOCTH;
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OK 07 CopeiicTBOBaTH
COXPAHEHUIO
OKpY>KaroIlen Cpeibl,
pecypcocOepexeHHIo,
h((HEKTHBHO JCHCTBOBATH
B UpE3BBIYANHBIX
CUTYaIUIX

- HEC MPUHUMATh JCHCTBUS, NMPUHOCIIINE BpE]]
OKpY>Kalolle cpezie; - yMeThb MPOTHO3UPOBATH
HeOIaronpusTHhIC 9KOJIOTHYECKHUE,
[MOCIEACTBUS NPEAIPUHUMAEMBIX  JICWCTBUI,
MpeIoTBpalllaTh  UX; paclIUpUTh  OIIBIT|
NeITeIbHOCTHU 3KOJOTHYECKOHU
HaMpaBJICHHOCTH; paszpabaThIBaTh IUIaH
perieHuss MpoOJieMbl € yY4E€TOM  aHau3a|
MMCIOIIUXCS MaTepUaIbHBIX n
HEeMaTepUaIbHBIX PECYpPCOB; OCYIIECTBIISITH
LieJICHAPaBJICHHbBIA TOUCK MEPEHOca CPEACTB U
CIOCOOOB  JIEMCTBUSL B MPOQECCHOHATBHYIO
Cpeny;yYMETh MIEPEHOCUTH 3HAHUS B
[MO3HABATEIIBHYI0 U TPAKTUYECKYI0 00JacTh
PKU3HEICATEIbHOCTH, npeajaraTb  HOBBIC
[IPOEKTHI, OLICHUBATH UCH C TTO3UIIUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH; -
maBaTh OIIEHKY HOBBIM CHUTYaIlMsIM, BHOCHUTH
KOPPEKTUBBI B  JIEATEIIbHOCTh, OLICHUBATH

YMETb OINEepUPOBaTh MOHATUAMU: (GYHKIMSA, HENpepbiBHAsS (QYyHKIMS,
MPOU3BOJHAS, MEPBOOOpaA3Hasi, OMPEAENECHHbIN HHTETpall; YMEThb HaXOJWUTh
MPOU3BOHBIC AJIEMEHTAPHBIX (DYHKIUH, UCIIONIBb3Ys CIPABOYHbIE MATEPUAIIbI;
MCCIICIOBATh B MPOCTEUINUX CIy4yasX (YHKIIMM Ha MOHOTOHHOCTh, HAXOJUTh
HauOOJbIIME M HaWMEHBbIIME 3HA4YeHUS (QYHKIHM;, CTpOUTh Tpaduky
MHOTOYJIEHOB C HCIIOJIb30BAHMEM allllapara MaTeMaTHYeCKOI'o aHaJlM3a;

MPUMCEHATH IIPOU3BOJHYIO IIPpH PCHICHUMW 3aJad Ha [ABHXKXCHHC, pPCIIaThb
MMPAKTUKO- OPUCHTUPOBAHHLIC 3adda4ud Ha HAuOOJbIINE W HAMMCHBIIUE
SHAYCHUs, HaA HAXO0XICHUC IIYTH, CKOPOCTH U YCKOPCHUI; YMCETh

OTIEPHPOBATH TOHATHAMU: JIBKCHHE B MPOCTPAHCTBE, MONOOHBIE (HUTYPHI B
[IPOCTPAHCTBE; MCIOJIb30BaTh OTHOLICHHE IUIOIIALECH IOBEPXHOCTEH U
00beMOB TOJNOOHBIX (GUTYp TpPH pEIICHUH 3a/1a4; - YMETh BBIYHCIATH
reOMETPUUYECKUE BEIMYMHBl (AJMHA, Yroji, IUIoIIaib, OOBEM, IUIOIIAMb
MOBEPXHOCTH ), UCTIONB3Ys U3yYSHHBIE (DOPMYITBI U METO/IBI,

COOTBCTCTBUEC PC3YJILTATOB LCIAM.
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2. CTpyKTypa M cojep:kaHue 0011e00pa3oBaTeTbHON JUCITUNIMHBI

2.1. O0bem y4yeOHOM TMCHMILIMHBI M BHAbI Y4e0OHOH padoThI

By yaeOHOMH paboThI OO0bBem B yacax
O0BeM 00pa3oBaTEILHON TPOrPAMMBI TACITATITHHBI 224
B T.U.
1. OcHOBHOE cojiepKaHue 206
BT. 4
TEOpEeTHYECKOe 00yUueHue 116
MPAKTUYECKHUE 3aHATHS 90
camocTosTellbHas paboTa 6
2. [IpoeccnonanbHO OPpHEHTUPOBAHHOE COZIEpKaHUE (CO/IepKaHue
MPUKJIIATHOTO MOJTYJIA)
B T. 4.:
TeopeTudecKoe o0yuyeHue
MPAKTUYICCKHUE 3aHITHS
WHIMBUIYIbHBIN MPOEKT (ma/HeT)** HET
[TpomexxyTouHasi aTTecTalus 1 cem. - mudd.
3auer 2 cem. -

9K3aMCH




2.2. TemaTuuyeckui mjiaH

H COACPKAHUEC TUCHUIIIIUHBI

Conep:xxanue yuyeOHOro marepuaja (0CHOBHOe M MpPodeccHoHAIbHO- O0bem | DopmMupyeMbl
HanmenoBaHmue pa3jie/ioB U TeM OPHEHTHPOBAHHOE), JJA00PATOPHbIE U MPAKTUYECKHE 3aAHATHS, TPUKJIATHOM 4acoB e
MOYJIb (IIPY HAJTUYMH) KOMIIETEeHIIUHU
OK 01, OK 02,
Paznen 1. [loBTopeHue Kypca MaTeMaTUKHA OCHOBHOM IIIKOJIbI 10/2 OK 03, OK 04,
OK 05, OK 06,
OK 07
(OCHOBHOE COJIepyKaHue 2
Tema 1.1 Ilens u 3anaun MaTeMaTuKy [ba3oBbie 3HAHHUS M YMEHHSI [0 MaTeMaTUKE B IPO(PECCHOHATIBHON U B TOBCEAHEBHOM
[PU OCBOCHUH CIICIIHAIBHOCTH e TETbHOCTH.
[ IpakTyeckue 3aHsATUs
(OCHOBHOE coJiepKaHue 2
Tema 1.2 Yucita 1 BEIYUCICHHU. JleticTBUSI HAJT TTOJIOKUTEIBHBIMHU M OTPUIIATEILHBIMUA YHCIaMU, OOBIKHOBEHHBIMU U
Boipaxkenus u nmpeoOpa3zoBaHus MECATUYHBIME Ipo0simu. [leficTBus co cTeneHsMu, (popMymbl COKpaIIEHHOTO
YMHOKEHHSI.
[IpakTHueckue 3aHATUS
OK 01, 02,
[[pakTUKO-OPUEHTUPOBAHHOE COACPIKAHUE 2 03,04, 05, 06,
Tema 1.3. 'eoMeTpust Ha TIIOCKOCTH 07, IIK1.8,
I1K2.1,I1K2.2
Buap! miiockux Guryp u ux miomanas. [IpakTHKo-opueHTHPOBaHHBIE 33]1a4H B Kypce
F€OMETPUH HA MIIOCKOCTH.
[IpakTHueckue 3aHATUS
OCHOBHOE COJIepKaHNE 2
Tema 1.4 IIpouentHble BeruuciieHus [[IpocTeie MPOIEHTHI, pa3Hble CIOCOObI MX BhIYMCICHUS. CII0XKHBIC TPOIEHTHI.
[IpakTHyeckue 3aHsATHS
OCHOBHOE COJIEpIKaHUE 2
Tema 1.5 YpaBHenus u HepaBeHCTBA. JIMHEHHBIE, KBaIpaTHBIC, IPOOHO-IMHEHHbIC YpaBHEHHS U HepaBeHCTBA. CTIOCOOBI
CucTtembl ypaBHEHU N €HICHUS] CUCTEM JIMHEHHBIX ypaBHEHUI. CHCTEMBbI JIMHEHHBIX HEPABEHCTB
[IpakTHueckue 3aHATUS
OCHOBHOE CoOJIepKaHNE 2

Tema 1.6 BxonHO# KOHTPOIIB

Brruncnenus u npeobpa3oBaHus. YpaBHEHUs U HEpaBeHCTBaA. [ eomeTpus Ha
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IIJIOCKOCTH.

[ IpakTyeckue 3aHsATUs

Paznen 2. [IpssMble TIIIOCKOCTH B IPOCTPAHCTBE 18/2 OK 01, 03, 04,
07
Tema 2.1. OcHOBHEBIE ITIOHATHUSA (OCHOBHOE COJIEp>KaHUE
cTepeomeTpuu. Pacnionoxenue [TpakTHueckue 3aHsTH 2
NPSMBIX U IIJIOCKOCTEN [Tpenmer crepeomerpun. OCHOBHBIE NOHATUSA (TOUKA, MPsiMast, INIOCKOCTb,
pocTpancTBO). OCHOBHBIE aKCHOMBI cTepeomeTpuu. [lepecekatromuecs,
napajielibHble U CKpellnBarouecs npsmMele. [Ipu3Hak u cBOMCTBO CKPELIMBAIOLINXCS
npsiMbix. OCHOBHBIE
IPOCTPAHCTBEHHBIE (PUTYPBHI.
(OCHOBHOE COJIepyKaHue
[ IpakTHyeckue 3aHsATUs 4
Tema 2.2. ITapasniensHOCTh NPAMBIX, [[TapajuienbHble nmpsaMast | IIockocTs. Onpenenenue. [pusnak. CoiicTsa (¢
[PSIMOM U IIOCKOCTH, TIIOCKOCTEH  |noka3aTenscTBoM). [Tapamtensubie miockoctu. Onpenenenue. [Ipusnak. CoiicTsa (¢
nokaszarenabcTBOM). Terpasap u ero snemeHTsl. [lapannenenunen v €ro 3J€MeHTHI.
CBolicTBa IPOTUBOMOJIOXKHBIX TpaHel u AuaroHaneil napamienenunena. Ilocrpoenue
ceyeHuil. Pemenue 3agay.
OCHOBHOE coJiep>KaHue 2
[TepnennukynspHsle npsmsle. [lapannenbHble npsMble, NEPIEeHAUKYISAPHbBIE K
Tema 2.3. IleprieH IUKyIApHOCTD MI0CKOCTH. [Ipr3HaK nepneHauKyISIPHOCTH IPSIMOM U INIOCKOCTH. Jl0Ka3aTeabCTBO.
MPSMBIX, IPSIMOM U MIJIOCKOCTH, [lepnennukynsp u HakinoHHas. [lepnennukynspHslie miaockocTu. [lpu3nak
MJI0OCKOCTEMN MEPIEHANKYJIIPHOCTH IUIOCKOCTEH.
JlokazaTenbcTBO. PaccTosiHUS B IPOCTPAHCTBE.
[ IpakTHyecKkue 3aHsATHS 2
Pemenue 3agau
OCHOBHOE COJIepKaHNE 2
Tema 2.4. Teopema o Tpex TeopeMa o Tpex nepneHauKyIsapax. JJoka3aTenbcTBo. YTosl Mexay NpsMor U
MEepIeHIUKYIIIpax MJI0CKOCTBIO.
'YTron Mexay mIOCKOCTSIMH.
[TpakTHyeckue 3aHATHS
Tewma 2.5. [lapannensHbie, [IpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJIEPIKAHNE 2

MepHeHIUKYISIPHBIE,
CKpEIIMBAIOIIUECS MPSIMbIE

AKCHOMBI cTepeoMeTpuH. IleprneHIuKynsapHOCTb NPSMON U IUIOCKOCTH,
[apajuIeIbHOCTh
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JBYX IMPAMBIX, HCPICHAUKYIIAPHBIX IIJIOCKOCTH, IICPICHAUKYIAPHOCTD IUIOCKOCTEH.

HpaKTI/I‘ICCKI/Ie 3aHATHUA

(OCHOBHOE COJIEpIKaHUE 2
Tema 2.6. Pemenue 3anau. IIpsmbie u [PacnoniokeHne npsIMBIX M IIOCKOCTEH B MpocTpaHcTBe. [IepreHauKyIsIpHOCTD |
[JIOCKOCTH B IIPOCTPAHCTBE [apajuIeJIbHOCTD MPSIMBIX U II0cKocTel. CKpeIyBaomuecs npsiMble.
[ IpakTyeckue 3aHsATUs
Paznen 3. KoopauHaThl 1 BEKTOPHI 8/2 OK 02, 03, 04,
07
Tewma 3.1 JlekapToBbl KOOpaAHHATHI B {(OCHOBHOE COAEPIKAHUE 2
npocrpaHcTse. Paccrosnue mexny  |[JlekapToBbl KOOpAMHATHL B pocTpancTBe. [IpocTeiinie 3aqaun B KOOpIUHATAX.
ByMst Toukamu. KoopauHaTsl PaccTosiHre MeX Ty IBYMsl TOUKaMU, KOOPAMHATHI CEPEAMHBI OTPE3KA.
CepEMHbI OTPE3KA. [IpaKTHYECKHE 3aHSATHUSI 2
Perennie mpakTHYECKUX 3a1a4
(OCHOBHOE COJIepyKaHue 2
BexTops! B ipocTpancTBe. CliokeHUE U BBIYMUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpA
Tema 3.2 Bektopsl B IpocTpaHCTBE.  [Ha 4nciio. KoMitanapHbie BeKTOpbl. CKaIsIpHOE MPOU3BEICHHE BEKTOPOB.
Yron mexay BekTopamu. CkansgpHoe [PaziokeHre BEKTOpa M0 TpeM HEeKOMILIaHApHBIM BekTopaMm. KoopauHaTel BeKTopa,
[IPOU3BE/IEHNE BEKTOPOB CKaJISIPHOE MPOM3BEIEHUE BEKTOPOB B KOOPIANHATAX, YroJl MEXy BEKTOpaMH, YToJl
MEXIy MPAMOHN U
MJIOCKOCTBIO, YTOJl MEKIY IIIOCKOCTSIMH.
[ IpakTHyecKue 3aHATUS 2
PeleHre mpakTHUECKHX 3a/1a4y
Tema 3.3 [IpakTuko- [ [pakTHKO-OPUEHTUPOBAHHOE COAECPIKAHUE 2
OpUEHTUPOBAaHHBIE 33/1a4M Ha KoopaunatHas mi10cKOCTh. BerunciieHne paccTOsIHUM U TUIOMIAAeH Ha MITOCKOCTH.
KOOPJAMHATHOM IIOCKOCTH KosimuecTBEHHBIE PACUETHI.
[IpakTHueckue 3aHATUS
OCHOBHOE coJepKaHue
[IpakTHyeckue 3aHsATHS 2
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Tema 3.4 Pemenue 3aaauy.
KoopauHaThl B BEKTOPBI

JlexapTOBbI KOOPIMHATHI B IIpocTpaHcTBe. BekTopsl B mpocTpancTBe. ClaoxkeHue u
BbIUMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha ynciio. KoMrianapHbie BEKTOPBI.
CkansipHOe MPOU3BEACHNE BEKTOPOB. Pa3nokeHue BeKTopa 1o Tpem
HEKOMIUTaHapHBIM BekTopaM. [IpocTeitmue 3anaun B koopaunatax. KoopanHatsel
BEKTOPA, PACCTOSTHUE MEXKy TOUYKaMU, KOOPAMHATHI CEPEMHBI OTPE3Ka, CKAISIPHOE
Mpou3BeieHne BEKTOpoB JlekapToBbl KOOPAMHATHI B IPOCTPAHCTBE. BekTops! B
npoctpancTBe. CI0KEHUE U BRIYMTAHHUE BEKTOPOB. Y MHOKEHHUE BEKTOpA HA YHUCIIO.
Kommuianapasie BekTopbl. CKasipHOE MpOoU3BeeHIE BEKTOPOB. Pa3nokeHne BekTopa
10 TPEM HEKOMITJIAHAPHBIM BEKTOPaM.

[Tpocreiimue 3agaun B koopauHaTax. KoopanHATEI BEKTOPa, PACCTOSHUE MEXKITY
TOYKAMH, KOOPJIMHATHI CEPEAMHBI OTPE3Ka, CKATSIPHOE MPOU3BEICHIE BEKTOPOB

Pazen 4. OCHOBBI TpUTOHOMETPUU. TpUTOHOMETpHYSCKHE (DYHKITUU 26/2 OK 01-07
OCHOBHOE coJepIKaHue 2
Tema 4.1 Tpuronomerpuueckue Panuannas mepa yria. [ToBopoT Touku BOKpyr Hadaja koopanHat. OnpezeneHue
(yHKLMU IPOU3BOJIBHOIO yTJa, CHHYCa, KOCUHYCa, TAHI'€HCA U KOTaHT€HCa. 3HAKU CUHYCa, KOCUHYCA, TAHI'€HCA U
uucaa. Paguannas v rpagycHas Mepa [KOTaHTEHCA IO YETBEPTSAM. 3aBUCHMOCTh MEX]Ty CHHYCOM, KOCHHYCOM, TAHT€HCOM H
yriaa KOTaHI€HCOM OJTHOTO
Y TOTO )K€ yIJIa.
[TpakTHUecKue 3aHsTH
Tema 4.2 OcHOBHBIE OCHOBHOE coJiep>KaHue
TPUTOHOMETPUUYECKHE TOXKAECTBA.  |[IpakTHyeckue 3aHATUS 4
@DopmyiIbl IPUBEICHUS Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCUHYC, TAHT'€HC M KOTAaHI'€HC YTJIOB O U -
Q.
DopMyIbI IPUBEICHUS.
(OCHOBHOE COJIEpKaHNE
Tema 4.3 Cunyc, kocuHyc, TaHreHc  [[IpakTudeckue 3aHsATHS 2
CYMMBI 1 Pa3HOCTH JABYX YIJIOB CyMmMma 1 pa3HOCTh CHHYCOB. CymMMa U pa3HOCTh KOCUHYCOB. CHHYC U KOCUHYC
CHHYC ¥ KOCHHYC JIBOWHOTO yIJia. nBoItHOro yria. @opmyiisl moa0BUHHOTO yria. [IpeobpazoBanust cyMMbl
DOopMyIIBI TOJIOBUHHOTO YTIJIa TPUTOHOMETPUUECKUX (QYHKIMH B MPOU3BEACHNUE U IPOU3BEIEHUS B CYMMY.
BripaxkeHrne TpPUTOHOMETPUUECKUX (DYHKIIHIA Yepe3 TAaHT'€HC TTOJOBUHHOTO apryMeHTa.
[IpeoOpa3zoBanms MPOCTEHIITNX
TPUTOHOMETPUYECKUX BBIPA)KEHUH.
OCHOBHOE CoJIepKaHNe 2
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Tema 4.4. dyHKUMH, X CBOMCTBA.
CriocoOnI 3a1anus QyHKITAN

O061acTh ONpeeIICHUs] 1 MHOYKECTBO 3HaueHUU pyHkiuit. YETHOCTH, HEUETHOCT®,
nepruoanIHOCTh GyHKIUNA. CiocoObI 3a1aHus PYHKITUH.

HpaKTI/I‘ICCKI/Ie 3aHATHUA

Tema 4.5 TpuronoMmerpuueckue
(yHKLINHU, UX CBOMCTBA U rpaduku

(OCHOBHOE COJIEpIKaHuE

O0nacThb onpeseneHuss 1 MHOKECTBO 3HAUE€HU TPUTOHOMETPUUYECKUX (QYHKIIUH.
YETHOCTB, HEUETHOCTD, IEPUOAUIHOCTh TPUTOHOMETpUYECKHX (yHKIMH. CBOHCTBA U
rpaduKu

(GyHKIMIA Y = COS X, Y =Sin X, Yy =1g X, y = ctg X.

HpaKTI/I‘{CCKHe 3aHATHUA

Tewma 4.6 IIpeoOpazoBanue rpadukoB
TPUTOHOMETPHUUCCKHUX (PYHKITHIA

OCHOBHOE COJIep)KaHue

HpaKTI/I‘{CCKHe 3aHATHUA

CrxkaTue M pacTshKeHHe IrpaKoB TpUroHOMeTpUdYeckux ¢pyHkuui. [IpeobpazoBanue
rpad)MKOB TPUTOHOMETPHUECKUX (DYHKIIHH.

Tema 4.7 Onucanue
MIPOM3BOJICTBEHHBIX IPOIIECCOB C
MOMOIIBIO TpadUKOB HYHKIUI

[TpodeccnonanbHO-OPUEHTUPOBAHHOE COACPKAHHE

lcrionbp30BaHuE CBOMCTB TPUTOHOMETPUUYECKUX (YHKIUH B MPO(HECCHOHAIBHBIX
3ajadax.

[ IpakTHueckue 3aHsATUS

Tema 4.8 O6paTHbIe
TPUTOHOMETPHUYECKHE (DYHKIHH

OCHOBHOE COJIEpIKaHNE

[ IpakTHyeckue 3aHsATHS

OO6patHble Tpuronomerpuyeckue GyHkuuu. Mx cBoiicTBa U rpauku.

Tema 4.9 Tpuronomerpuueckue
YpaBHEHHUS U HEPABEHCTBA

OCHOBHOE COJEpIKaHNE

[ IpakTHyeckue 3aHsATHS

'VpaBHeHHe COS X = a. YpaBHeHue Sin X = a. YpaBHenue tg X = a, ctg X = a. Perienue
TPUTOHOMETPUYECKUX YPAaBHEHHUI OCHOBHBIX THUIIOB: IPOCTEUILINE
TPUTOHOMETPUYECKUE YPABHEHM, CBOASAIINEC K KBaIPAaTHBIM, pELIacMBbIe
Pa30)KeHNEM Ha MHOYKUTEH,

onHOpoaHbIE. [IpocTeime TPUroHOMETPUYECKUE HEPABEHCTBA

Tema 4.10 CucteMsbl
TPUTOHOMETPUYECKUX YpaBHEHUM

OCHOBHOE COJIepKaHUE

CucTeMbl IPOCTENIINX TPUTOHOMETPUUYECKUX YPABHEHHH.

[ IpakTHyecKkue 3aHsATHS

Pentenue 3amau

Tema 4.11 Pemenune 3agay. OCHOBEI
TPUTOHOMETPHH.

(OCHOBHOE COJIEpIKaHNE

[ IpakTHyeckue 3aHsATUS
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Tpuronomerpuyeckue GyHKIUH

[TpeoOpazoBaHre TPUTOHOMETPUYECKUX BbIpaKeHUH. Pellienue TpuroHoMeTpuieckux
YpaBHEHU U HEPABEHCTB B TOM YHCJIE C HCIIOJIb30BAHUEM CBONCTB (DYHKITHIA.

Paznen 5. [IpousBoHas QyHKIMSA U €€ TPUMEHEHUE 2412 OK 01-07
(OCHOBHOE COJIEpIKaHuE 2
OnpezaeneHne YUCIOBOM MOCIE10BATEIbHOCTH U CIIOCO0bI ee 3afanus. CBoiicTBa
Tema 5.1 ITonsiTve MpoN3BOHOM. YMCIIOBBIX MOCJeI0BaTeIbHOCTEN. OnpeeneHne npeena nocjaea0BaTeIbHOCTH.
DopMmyisl 1 IpaBUiIa Brruucnenue npenennos nocienoBatensHocteil. [Ipenen pyHkunm Ha 6€CKOHEUHOCTH.
Qg pepeHMpoBaHus [Mpenen ¢pynkuuu B Touke. [Ipupamenne aprymenta. [pupamenne ¢pynkuuu. 3anaun,
IIPUBOSALINE K IIOHATHIO IPOU3BOAHON. OnpeeneHne Npou3BOAHON. AJrOpUTM
OTBICKaHUS IPOU3BOAHOM.
[TpakTHueckue 3aHsTHS
Tema 5.2. [Ipon3BOAHBIE CYMMBI, OCHOBHOE COJIepKaHNE 2
pa3sHOCTH Ipou3BeneHus, yactHoro |Mopmynel nuddepenimpoanus. [Ipasuna nuddepennupoBanus.
[TpakTHueckue 3aHsTH
Tema 5.3 IIpousBoaHbIE (OCHOBHOE COJIep)KaHue
TPUTOHOMETPUUYECKUX (QYHKLIUH. [TpakTHyeckue 3aHsITH 2
[Tponssoanas cnoxHoi Qynkumuu  |Onpeenenue caoxuon GpyHKuun. [Ipor3BoaHas TPUrOHOMETPUYECKHUX (DYHKIIUIA.
[Tpon3BoiHAs CIOKHOU (YHKIIMU.
OCHOBHOE coJiep>KaHue 2
Tema 5.4 Tlonsarue o HenpepblBHOCTH [[loHsATHE HEnpepbIBHOW (yHKINH. CBOWCTBA HENPephIBHOM QyHKIMU. CBA3b MEKIY
¢byHKIMH. MeTo1 UHTEpBaJIOB HENPEPHIBHOCTHIO U AUPPEepeHInPYEMOCThIO PYHKIMH B TOUKE. AJITOPUTM pEILICHUs
HEPABEHCTB METOJIOM MHTEPBAJIOB.
IIpakTryecKkue 3aHATHS
OCHOBHOE coJiep>KaHue
Tema 5.5 I'eoMeTpudecKkuii u [IpakTruecKue 3aHATUS 4
(pr3uuecKuii CMBICT IPOU3BOAHON  [[eOMETPUUECKHUI CMBICIT IIPOU3BOIHON (DYHKIIUK — YIIIOBOU KOd()PUIHEHT
KacaTeJIbHOHN K TpaduKy GyHKIUHU B TOUKE. Y paBHEHHE KacaTeJIbHOM K rpaduky
(byHKIUU. AITOPUTM
COCTaBJICHUS YpPaBHEHUS KacaTelIbHOH K rpaguky pyakumu y=Ff(X)
Tema 5.6 PU3HUECKUNA CMBICT (OCHOBHOE COJIEp>KaHNE
MPOU3BOAHON B IpodecCHOHANBHBIX [[IpakTHUYCCKHE 3aHITHS 2

Bagagax

duznyeckuil (MeXaHMYECKU) CMBICI MPOU3BOIHON — MTHOBEHHAsI CKOPOCTh B
MoMeHT Bpemenn t: vV = S’ (1).

(OCHOBHOE COJIEpIKaHUE
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Tema 5.7 MOHOTOHHOCTh ()YHKIIUH.
ToukH 3KCTpEMyMa

HpaKTI/I‘ICCKI/Ie 3aHATHUA

BospacTtanue u yObiBaHUE (YHKIIHH, COOTBETCTBUE BO3PACTAHUS U YOBIBAHUS
(yHKLMYU 3HaKy IpOU3BOIHON. [ToHATHE NPOM3BOIHON BBICLIETO NOPSIIKA,
COOTBETCTBHUE 3HAKa BTOPOM MPOU3BOIHON BBHITYKJIOCTH (BOTHYTOCTH) (DYHKIIMH HA
oTpe3Ke. 3alaul Ha MAKCUMYM U MUHUMYM. [IoHsATHE acUMIOTOTHI, CITIOCOOBI UX
onpezaeneHus. AJIroputmM

ycciieloBaHusl QYHKIMM U TIOCTPOEHUs ee Ipaduka ¢ OMOIIBIO TPOU3BOIHOM.
JpoOHo- nuHeitHas QyHKIHs

Tema 5.8 MccnenoBanue Gpynkuuii 1 |[OCHOBHOE COJIEp>KaHUE 2
MOCTpOeHUE rpauKoOB ViccenoBanve GyHKIIMA HA MOHOTOHHOCTH M TTIOCTPOCHHE TPa(UKOB.
[TpakTHyeckue 3aHATHS
Tema 5.9 Haubonbiiee u OCHOBHOE COJIepyKaHue
HalMEHbLIee [TpakTHyeckue 3aHsITH 2
BHAYEHUs PYHKIIUH HaxoxneHre HauOoJIbIIero 1 HAMMEHbIIEro 3HaYeHUH (QyHKLUH, TOCTPOEHHUE
rpaduKoB
MHOTI'OYJICHOB C MCIIOJIb30BaHUEM allapaTra MaTeMaTHYeCKOro aHaIu3a.
Tema 5.10 Haxoxxnenue [ [pakTHKO-OPUEHTUPOBAHHOE COAECPIKAHUE
ONTUMAJIBHOTO PE3YJIbTaTa C [TpakTHUeckue 3aHsTH 2
MOMOIIbIO IPOU3BOAHOM B Haumensbliee n HaubosbIlIee 3HaYeHHE (PYHKIUN
IPAKTUYECKUX 3a7a4ax
Tema 5.11 Pemrenue 3agau. OCHOBHOE coJiep>KaHue
[Tpou3BonHas pyHKIMH, €€ [TpakTHUecKue 3aHsTH 2
[IPUMEHEHHE Dopmynsl 1 paBuia 1uddepentmposanusd. Mcenenopanue GyHKINN ¢ TOMOIIBIO
npoun3BoiHON. Hanbonpliee 1 HauMeHblIee 3HaueHus! (PyHKIUH.
Pa3en 6. MHOTOTpaHHUKH 1 TEJIa BPAICHUS 30/4 OK 01-07
OCHOBHOE COJIEpIKaHUE
Tema 6.1. Bepmmnel, peOpa, rpanu  [[IpakTryecKue 3aHITHS 2
MHOTOTpaHHHKA [TonsiTue MHOTOrpaHHUKa. Ero aneMeHTsI: BepuinHbl, pedpa, rpaHu. J(naronans.
Ceuenue.
BbInyKiible ¥ HEBBIMYKIIbIE MHOTOI'PaHHUKH.
Tema 6.2 [Tpusma, ee cocrasistonue, (OCHOBHOE COJEPKAHUE 2

cedyenue. [Ipsamas u npaBunbHas
[IPU3MBI

[Tonsitue nmpusmel. Ee ocHoBanust u 60okoBble rpaHu. Boicota mpusmsl. [Ipsmast u
HakJIOHHas npusMa. [IpaBuiibHas npusma. Ee ceuenue.

[ IpakTHyeckue 3aHsATUS
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Tewma 6.3 [apannenenunen, KyoO.
Ceuenue Ky0a, mapajienenureaa

OcHOBHOE COJICPIKAHUE

IIpakTruecKkue 3aHATHS

[Tapamnenenunesn, CBOMCTBa NPSAMOYTOJIBHOTO Mapasuienenuneaa, kyo. Ceuenue Kyoa,
napajuiejenunesia

Tema 6.4 [Tupamuaa, ee
COCTaBJISIIOLIME, CEUCHHE.
[IpaBwibHasg nupamMua. Y cedyeHHast
nupamMuIa

OcHOBHOE COJICpIKAHUE

IIpakTrueckue 3aHATHS

[Tupamuna u ee 3nementsl. Ceuenue nupamusl. [lpaBunbHas nupamuia. Y ceueHHast
nUpaMua.

Tema 6.5 bokoBas u moytHas
[MOBEPXHOCTh MPU3MBbI, TUPAMHUIbI

OcHOBHOE COACPIKAHUC

HpaKTI/I‘{CCKHe 3aHATHUA

[Tnomra s OOKOBOH M OJTHOM MOBEPXHOCTH MPU3MBI, TUPAMUIBI

Tema 6.6 Cummetpusi B KyOe,
napajuielieuIe/e, Mpu3Me,
MTUPAMHUIE

OcHOBHOE COACPIKAHUC

IIpakTruecKkue 3aHATHS

CI/IMMCTpI/IH OTHOCHUTCJIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH. CI/IMMeTpI/IH B KyGe,
rnapauiCJICnrIcac, npusmMe, mMupaMmmuic

Tema 6.7 [IpuMepbl cuMMeTpui B
npodeccuu

HpaKTI/IKO'OpI/IeHTI/IpOBaHHOG COACPIKAHUC

CI/IMMeTpI/IH B IIPpHUPOAC, APXUTCKTYPEC, TCXHUKE, B 6BITy.

IIpakTryecKkue 3aHATHS

Tema 6.8 IIpaBuibHbIE
MHOTOTPaHHHUKH, UX CBOWCTBA

OCHOBHOE COJEpIKaHNE

IIpakTryecKue 3aHATHS

[lousTue IPpaBUJILHOTI'O MHOT'OT'pAHHUKA. CBoiicTBa IpaBUJILHBIX MHOTOTPAaHHUKOB.

Tema 6.9 Lunuuap, ero
coctapisitonue. CeueHne MUInHIpa

OCHOBHOE coJiep>KaHue

HpaKTI/I‘{eCKHe 3aHATUA

[{unuaap u ero sneMeHTsl. CeueHne NUIuHapa (mapaiielbHOe OCHOBAHHUIO M OCH).
Pa3BepTka HHIMHApPA.

HpaKTI/ILIeCKI/IC 3aHATUA

Tewma 6.10 Konyc, ero
coctapsionue. CeueHne KoHyca

[TpakTHKO-OpHEHTHPOBAHHOE COJIEpKAHHE

Konyc u ero anemenTsl. CeueHune KoHyca (IapajljieIbHOE OCHOBAHHIO U IPOXOAAIIEE
yepes BepIIMHY), KOHWYeCKue ceueHus. PazpepTka KoHyca.

HpaKTI/ILIeCKI/IC 3aHATUA

Tema 6.11 YceueHHBIN KOHYC.
CeueHne yCeUeHHOT0 KOHyca

(OCHOBHOE COJIepKaHUE

[IpakTHyecKue 3aHsATHS

'Y ceuennslii konyc. Ero obpasyrormiast u Beicota. CedeHne yCeueHHOTr0 KOHyca

(OCHOBHOE COJIEp>KaHNE
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Tema 6.12 Ilap u cepa, ux ceueHus

HpaKTI/I‘ICCKI/Ie 3aHATHUA

[lap u chepa. Bzaumuoe pacnonoxenue chepsl u miockoct. Cedenune mapa, chepsl.

rpanenuu. @opmyna Herotona —
JleitOHMIIA

(OCHOBHOE coJIepKaHUe 2
Tema 6.13 Ilonarue 06 o6beme Tena. [loustue 06 oobeme Tena. O0beM Kyda 1 IPSIMOYToIbHOTO mapautenenunena. Oobem
OTHOLIEHNE 00BEMOB TOJOOHBIX TEN [PU3MBI M IWIHHPA. OTHOIIECHHE 00bEMOB MOT00HBIX TEJI.
IIpakTrueckue 3aHATHS
Tema 6.14 O0beMBI U IUIOIIAAN (OCHOBHOE COJIEp>KaHUE 2
[IOBEPXHOCTEH TEI O6bembl Mpamu bl U KoHyca. O6bem mapa. [lnonaam noBepXHOCTEH Tel.
IIpakTryecKkue 3aHATHS
Tema 6.15 KomOunarun OCHOBHOE COJIep>KaHHUE 2
MHOI'OIPAHHHUKOB U TeJl Bpalenus  |[KomOMHAIMKM reOMeTprUYeCKuX Tell.
CamocrosiTenbHas pabora
Pemenue 3amay: 1. Berauciienne 00EMOB MHOTOTPAaHHUKOB. 4
2. Beruncienne 00bEMOB Tel BpallleHUsl.
OCHOBHOE COJIepyKaHue
Tema 6.16 I'eomerpuueckue [IpakTH4eCcKHUE 3aHATH 2
KOMOMHAIMY Ha NPAKTHKE lcrionb30BaHne KOMOMHAIIMIT MHOTOTPAHHUKOB U TeJl BPAIEHUs B IPAKTUKO-
OpUEHTUPOBAHHBIX 3a7ayax.
Tema 6.17 Pemenue 3agau. (OCHOBHOE coJiepKaHNe
MHOrorpaHHUKH U Tena BpauieHus  |[I[pakTudeckue 3aHsATUS 2
O6BeMBbI 1 IO U TOBEPXHOCTH MHOTOI'PAHHHUKOB U T€J BpallleHUsl.
Paznen 7. IlepBooOpa3Hast GyHKIIMH U €€ IPUMEHEHUE 12/2 OK 01-07,
I1K2.1, [1K2.2
OCHOBHOE coJIep>KaHue
I IpakTHUecKkue 3aHATHS 4
Tema 7.1 IlepBooOpasHas GyHKIMH. (3amaua O BOCCTAHOBJIEHUH 3aKOHA JBMIKEHHMS [10 M3BECTHOM CKOpocTH. IToHsTHE
[TpaBuia HaX 0K ICHUSI MHTErpupoBaHus. O3HaKOMIIEHUE C MIOHATUEM HHTErpaja U nepBooOpa3HoM Asis
EpBOOOPA3HBIX dynxun Y=f(X). Pemenue 3agau Ha CBsI3b EpPBOOOPA3HOIL U €€ POU3BOIHOM,
BBIYHCIICHHE TTIEPBO0OOpa3HOM /i1 JaHHOU pyHkmuu. Tabmuna hopmyn s
HaXO0XKJIeHHs epBOOOpa3HbIX. M3yueHue npaBuiia BEIYUCICHHUS IEPBOOOPA3HOIA.
(OCHOBHOE COJIepKaHUE
Tema 7.2 [Inomans kpuBonnHeHON [[IpakTHyecKkue 3aHATHS 2

3ama4y, MIPUBOIALINE K MIOHATHUIO ONPEICIIEHHOTO HHTErpajga — O BBIYMCICHUU
10111 KPUBOJIMHENHON Tpalelny, O nepeMelieHny Touku. Ilonsatue




onpeaenéHHOro uuTerpaia. ['eomerpuyeckuii 1 GU3NYECKUIl CMBICI OMPEEIEHHOTO
uHTerpana. ®opmyna Herorona—Jleitoaua.

Tema 7.3 HeonpeneneHHbIN 1 (OCHOBHOE COJIEp>KaHUE 2
OIIPEIEICHHBIN UHTETPaIbI [loHsITHE HEONIPEIEIEHHOT O UHTErpaa.
[TpakTHyeckue 3aHsTHs
Tema 7.4 [lonarue 06 onpeneneHHoM (OCHOBHOE COJIEpKAHNE 2
MHTETpaJle KaK ILIOAaN ['eoMeTpuYECKNd CMBICH ONPEIECICHHOr0 HHTErpaa.
KPUBOJIMHENHOW Tpareuuu [IpakTHYECKHUE 3aHATH
[ TpakTHKO-OpHEHTHPOBAHHOE COEPKAHUE 2
Tema 7.5 Onpenenennsiii MHTErpai B [['eoMeTpHUYECKHIT CMBICH OnpeielieHHOTo nHTerpaia. ®opmyna HetoToHa - JleiiOHuIa.
PKU3HU Pemenue 3a1ay Ha IPUMEHEHUE UHTETpaia i BbIYMCIECHUS QU3NYECKUX BETUYMH U
rIomageu
[ IpakTHyeckue 3aHsATUs
Tema 7.6 Pemrenne 3amau. OCHOBHOE COJIep>KaHHUE
[TepBooOpasnas pyHkIHH, ee [TpakTHUYeCKue 3aHsTH 2
MPUMCHCHUE [TepBooOpazHas ¢pynkuuu. [IpaBuna HaxoxaeHus nepBooOpa3Hbix. Ee mpuMeHeHue.
Paznen 8. Crenenu u kopHH. CTeneHHas QyHKIUS. 10 OK 01-05, 07
I1K2.1, [1K2.2
OCHOBHOE COJEpIKaHNE 2
Tema 8.1 Crenennas GpyHkims, ee  [IoHsATHE KOPHS N-Oif CTENEHH U3 AEHCTBUTEIBHOTO drcia. OyHKIMH y = VX N X
CBOMCTBA cBoiicTBa U rpaduku. CBolicTBa KOPHs N-0l CTENEHH.
[ IpakTHueckue 3aHsATUS
Tema 8.2 [IpeobpazoBanue OCHOBHOE COJEpIKaHNE
BBIPAKCHUM C KOPHAMM N-0U CTENEeHH [[[pakTHYeCKue 3aHsTHS 2
[TpeoOpa3oBaHue UPPATMOHAIBHBIX BBIPAKEHHH
Tema 8.3 CBoiicTBa CTETIEHH C (OCHOBHOE coJiepKaHne
PALMOHATIBHBIM U JEUCTBUTENbHBIM  [[IpakTHUeCcKHe 3aHATHS 2
MOKa3aTeISIMU [ToHsTHE CTENEHHU C JIIOOBIM pallMOHAIbHBIM NOoKa3areneM. CTeneHHble QyHKINU, UX
CBOIiCTBa U rpaduKu.
OCHOBHOE COJIEpIKaHUE
Tema 8.4 Pemenne nppannoHaIbHBIX [[IpakTHYecKue 3aHATHS 2

YPaBHEHMI U HEPABEHCTB

PaBHOCHIIBHOCTD UPPAIIMOHANIBHBIX YPaBHEHUN U HEPaBEHCTB. METO/Ibl UX peLICHUSI.
Penienne nppanyoHaIbHbIX YPABHEHUM M HEPABEHCTB

(OCHOBHOE COJIEp>KaHNE
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Tema 8.5 CrenieHu U KOpHU.
CrenenHast GyHKIIHUS

HpaKTI/I‘ICCKI/Ie 3aHATHUA

Onpenenenue creneHHON GyHKIUU. VIConbp30BaHme ee CBOMCTB NP PEIICHUH
ypaBHEHU I
1 HEPaBEHCTB.

Paznen 9. [lokazarenpHas QyHKIHS OK 01-05, 07
Tema 9.1 [TokazarenpHast PyHkus, [OCHOBHOE COJIEpKAHUE 2
€€ CBOWCTBA CTerneHb ¢ MPOU3BOJIBHBIM JIEHCTBUTENBHBIM IOKa3aTeseM. Onpenenenne
MoKa3aTeabHON (QYHKIUH, ee CBOICTBA U rpaduk. 3HAKOMCTBO C TPUMEHEHHEM
MoKa3aTeabHON QYHKIUH.
Penienne mokaszarebHBIX YpaBHEHUH (PYHKIIMOHAIEHOOTpAUIECKUM METOJIOM
[TpakTHUeckue 3aHsTH
(OCHOBHOE COJIep)KaHue
Tema 9.2 Pemienne nokasarenbHbIX — [[IpakTHdeckue 3aHATHS 6
YPaBHEHHUI U HEPABEHCTB PenieHue okazareabHbIX YPAaBHEHUM METOIOM YpaBHUBAHUS II0Ka3aTelIed, METOA0M
BBEICHUSI HOBOH MepeMeHHOH, PyHKIIMOHAIBHO-TpaduIeckuM MeToioM. Perienne
[10KAa3aTeNIbHBIX HEPABEHCTB.
CamocTosTenbHas pabora 8
1.Pemienyie ypaBHEHUI U CUCTEM METOOM 3aMEHbI IEPEMEHHOMN, MTOJCTaHOBKH.
2.Pemienue ypaBHeHH U cucteM rpadguueckuM mMetooM. 3.PerieHue HepaBeHCTB U
CHCTEM HEpaBeHCTB IpaduuecKkuM MeToioM. 4.Pelienrne HepaBeHCTB METO0M
MHTEPBAJIOB.
Tema 9.3 Cucremsl nokaszatenbHbIXx |(OCHOBHOE COAECpIKAHUE 2
YpaBHEHU I Pemenue cucrem noka3aTesbHbIX YPABHEHHIA.
[TpakTHUeckue 3aHsTH
(OCHOBHOE COJIepKaHUE
Tema 9.4 Pemenue 3anau. I IpakTHuecKue 3aHATHS 2
[Toxa3arenbHas QyHKIUS Pemienue nokasarenbHbIX YpaBHEHUN METOJIOM YPaBHUBAHHUS [TOKA3aTeNIed U METOJ0OM
BBEJICHMS HOBOW ITEpEMEHHOM. Penienne noka3areabHbIX HEPABEHCTB.
Paznen 10. Jlorapudmsl. Jlorapupmudeckas GyHKuus 14/2 OK 01-05, 07
Tema 10.1 Jlorapudm uucna. OCHOBHOE COJIepKaHNE 2
JlecATUYHBIN U HATYPAJIbHBIN Jlorapugm umncina. JlecATHYHBIN U HATYpAIbHBIA JOrapu(Mbl, YUCIIO €.
norapu@mbl, YUCIIO € [TpakTHueckue 3aHsITH
Tema 10.2 CoiicTBa morapudmoB.  |[OCHOBHOE COACpIKAHNE 2

Omnepartyst JorapupMUpPOBAHUS

CBoiicTBa norapudmon. Onepanus JorapuGMupoBaHHusl.
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HpaKTI/I‘ICCKI/Ie 3aHATHUA

Tema 10.3 Jlorapupmudeckas

(OCHOBHOE COJIEpIKaHuE

Tema 11.3 BeposiTHOCTH B

(yHKLUS, ee CBOMCTBA [IpakTHyeckue 3aHATHS 2
Jlorapudmmueckas GyHKIUS U €€ CBOHCTBA
OcHOBHOE coJepKaHue
Tema 10.4 Pemienue I IpakTHUeCcKUe 3aHATHS 6
Orapu(pMUUECKUX YPABHEHUN 1 [TonsTue norapupmudeckoro ypasHeHus. Oneparys noTeHIUpoBaHus. Tpu
HEPABCHCTB OCHOBHBIX METOJ[a PEIICHHS JOrapU(PMUUECKIX YPaBHEHUH: (yHKIIMOHAIBHO-
rpaduyeckuii, METoJl MOTEHIIMPOBAHUS, METO/] BBEICHUSI HOBOW IIEPEMEHHOI.
Jlorapudmuueckre HepaBeHCTBA.
Tema 10.5 Cucremsl OCHOBHOE COJIepKaHNE
Iorapu(pMUUECKUX ypaBHEHUH [TpakTHyeckue 3aHsITH 2
AJNTOPUTM PELICHHUS CUCTEMBI YpaBHEHHA. PaBHOCHMIIBHOCTD JTOTapr(MUYECKIX
YPaBHEHHH U HEPABEHCTB.
(OCHOBHOE COJIepyKaHue
Tema 10.6 Jlorapudmsl B npupone 1 [[IpakTHKO-OPUEHTHPOBAHHOE COICPIKAHNE 2
TEXHUKE [Tpumenenue norapugma. Jlorapupmudeckas cnupans B npupoje. Ee
MaTEMaTHYECKHUE CBOMCTBA.
Tema 10.7 Pemenue 3aga4. OCHOBHOE COJIepKaHNE
Jlorapudmsl. Jlorapupmuueckas I IpakTHUeCKue 3aHATHS 2
(pyHKIHS Jlorapudgmuueckas pyHkuus. Penenne npocreimumx J0rapuMUUECKUX ypaBHEHUH.
Paznen 11. DneMeHThl KOMOMHATOPUKY, CTATUCTUKU U TEOPUU BEPOSITHOCTEH 14/4 OK 01-05, 07,
I1K2.1, [1K2.2
OCHOBHOE CoJIep>KaHue 2
Tema 11.1 OcHOBHBIE TOHATUS IlepecTaHOBKH, pa3MEILIEHUs], COYETAHUS.
KOMOMHATOPUKHU [TpakTHueckue 3aHsITH 2
[lepecTaHOBKH, pa3MelIeHUs, COUETAHHUS.
OCHOBHOE COJIEpIKaHNE 2
Tema 11.2 CoObiTue, BeposATHOCTh  [(COBMECTHBIE M HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSATHOCTH CYMMBI COOBITHIA.
coOpITHs. Cll0)KEHHE U yMHOKEHUE [V CIIOBHAS BEPOSITHOCTh. 3aBUCHMbIC U HE3aBUCHMbIE COOBITHS. TeopeMsbl 0
BEPOSITHOCTEMN BEPOSTHOCTH MPOU3BEACHUS COOBITHIA.
[TpakTHUeckue 3aHsTH
[ TpakTHKO-OPHEHTHPOBAHKUE CONEPIKAHNE 2

IIpakTryeckue 3aHATHS
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HpO(i)eCCI/IOHaJ'II)HI)IX 3aJadyax

OTHOCHTENLHASA YacToTa CO6BITI/I$I, CBOMCTBO €€ YCTOﬁqHBOCTH. CrartucTudeckoe
OIPCACIICHNUE BEPOATHOCTH. Ornenka BCPOATHOCTH COOBITHSL.

OcHOBHOE coJepyKaHue 2
Tema 11.4 JluckpertHas cinydaiinasg  [Bujbl cityyaitHbIx BeuyrH. OnpeeseHue QJUCKPETHOW CITy4ailHON BEJTMYMHBL. 3aKOH
BEIMYMHA, 3aKOH €€ paclpe/elieHus pacnpeeseHus: AUCKPETHOM ciayyaiiHol BennurHbl. Ee uncioBbie XapakTepUCTUKH.
[ IpakTyeckue 3aHsATUs
Tema 11.5 3amaun maremarudeckoii (OCHOBHOE COJICpKAHUE
CTaTUCTUKU [TpakTHueckue 3aHATHS 4
Bapuanyonnsiii psag. [lonnron gactot u ructorpamma. CTaTUCTHUECKHE
XapaKTEPUCTUKU Psiia HAOII0JaeMbIX IaHHBIX.
[ IpakTHKO-OpHEHTHPOBAHHE COJIEPIKAHNE
Tema 11.6 CoctaBnenue Tabmuu u  [[IpakTHyecKue 3aHIATUS 2
arpaMM Ha IIPaKTHKE [lepBuunas 00pabOTKa CTATUCTHUECKUX AaHHBIX. [ padudeckoe ux mnpencTaBicHHeE.
Haxo’xJieHHe CpeIHUX XapaKTePUCTHK, HAOJII0JAeMbIX JIaHHBIX.
Tema 11.7 Pemenue 3amay. OCHOBHOE COJIepKaHNE
(J71eMeHThl KOMOMHATOPUKH, [TpakTHyeckue 3aHsITH 2
CTATUCTHKU U TEOPUH BEPOITHOCTEN (JemeHTH KOMOUHAaTOpUKH. COOBITHE, BEPOATHOCTD COOBITHS. ClIOXKEHUE U
YMHO>KEHHE BEPOSATHOCTEH.
Pasnen 12. YpaBHEeHMs 1 HEpaBEHCTBA 10/4 OK 01-07
OCHOBHOE coJiep>KaHue 2
PaBHOCWIIBHOCTB YpaBHEHMH 1 HepaBeHCTB. OnpeneneHus. OCHOBHBIE TEOPEMBI
Tema 12.1 PaBHOCHIIBHOCTD [PaBHOCUJIBHBIX TIEpeXo/iaX B YpaBHEHUSAX U HepaBeHCTBaX. OOIIKe METOIbl peleHus
ypaBHEHUH u HepaBeHCTB. O0ImIME  [ypaBHEHHIl: MEpeXo OT paBeHCTBA (HYHKIMI K PABEHCTBY apryMEHTOB LIS
METO/Ibl PEeILICHUS MOHOTOHHBIX (DYHKIIMH, METOJ pa3IoKEHUSI HA MHOXKHUTEIIN, METO/] BBEACHUSI HOBOU
nepeMeHHOM, (PYHKIIMOHATbHO-TpapHUeCKUil METO/I.
[IpakTHyeckue 3aHsATHS
OCHOBHOE COJIEpIKaHNE
[ IpakTHyeckue 3aHsATHS 2

Tema 12.2 I'paduyeckuii meton
pellleHus: ypaBHEHUH, HEPAaBEHCTB

PaBHOCHJIBHOCTh ypaBHEHUH U HEpaBeHCTB. OnpeneneHnsa. OCHOBHBIE TEOPEMBI
PaBHOCHJIBHBIX IT€pPEX0/aX B YPaBHEHUSAX U HepaBeHCTBaX. OOIIMe METOIbI PELICHUS
YpPaBHEHUI: IEPEX0/1 OT paBeHCTBA (PYHKIIMH K paBEHCTBY apryMEHTOB IS
MOHOTOHHBIX (DYHKIIMA, METOJT pa3JIOKEHHUS HA MHOXKUTENH, METO/1 BBEJCHUSI HOBOM
nepeMeHHOM, ) yHKITMOHATBHO-TpadhUIECKUI METOS.

(OCHOBHOE COJIEp)KaHuE
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Tema 12.3 YpaBHeHHS U HEPABEHCTBA
C MOJyJIEM

HpaKTI/I‘ICCKI/Ie 3aHATHUA

Ornpenenenne Moayiisi. PackpsiTie Moayss o ornpezaenenuto. [Ipocreiimme
YpaBHEHHUS U HEPABEHCTBA ¢ MoayJieM. [IpruMeHeHne paBHOCHIBHBIX MIEPEX0JI0B B
OIPEIECTICHHBIX TUIIAX YPABHEHHUI Y HEPABEHCTB C MOJYJIEM.

Tema 12.4 YpaBHeHus u HepaBeHCTBA (OCHOBHOE COJICPKAHUE 2
C mapameTpaMu 3HaKOMCTBO ¢ napameTpoM. [Ipocreiiniyie ypaBHEHNs 1 HEPABEHCTBA C TAPAMETPOM.
[TpakTHUeckue 3aHsTHs
Tema 12.5 CocraBnenue u pemenue |[[I[pakTHKO-OpUEHTHPOBAHHOE COJEPIKAHNE 4
npodecCHOHATIBHBIX 33/1au C [TpakTHyeckue 3aHsITH
[IOMONIBIO YPABHEHUI PerieHne TEKCTOBBIX 33Jja4 MPO(PECCHOHATBHOTO COIEPIKAHMSL.
(OCHOBHOE COJIepyKaHue
Tema 12.6 Pemenue 3anau. [ IpakTHueckue 3aHATUS 2
YpaBHEHMS U HEPABCHCTBA OO0111e METOBI PEIICHUS] YPABHEHUIN. Y PABHEHUS U HEPABEHCTBA C MOAYJIEM U C
rapaMeTpamH.
BCEI'O: 224
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3 YCJIOBUSI PEAJIM3AIIAY YUYEBHOM JJUCIATLIIMHBI

3.1 TpeGoBanusgs K MHUHMMAJBLHOMY MAaTEPUHAJIbHO-TEXHUYECKOMY
o0ecreyeHNIO
Peanuzanus nporpaMMbl JUCITUTUTHHBI TPEOYET HAMUNS YI€OHOTO

KaOuHeTa «MaTreMaTHKAaY.

O6opynoBanne yueOHOTO KaOUHETA:

- MOCAJI0YHBIC MECTA IO KOJIMYECTBY O0yUYaOIINXCS;

- pabouee MEeCTO MPETNo1aBaTels;

- KOMIUTCKT Y4eOHO-HATJISIHBIX ITOCOOUI;

- KOMILUICKT 3JICKTPOHHBIX BHICOMATECPHAJIOB;

- 3Q/TaHMS JIJIs1 KOHTPOJIBHBIX PaboT;

- Mpo(eCCUOHATBHO OPUECHTUPOBAHHBIC 3a/IaHHS;

- MaTepHuabl SK3aMeHa.

TexHauyeckue cpencTpa OOyICHUS:

- IEPCOHAJILHBIA KOMIIBIOTED C JIMIIEH3UOHHBIM MPOTPAMMHBIM
00eCIICUCHHUEM;

- IPOEKTOP C IKPAHOM.
3.2 HudopmanuoHHoe odecriedeHue 00ydeHUus

3.2.1 [Ins peanuzanuu nporpaMMbl OUOIMOTEUHBIN (oHT 00pa3oBaTeIbHON
OpraHu3allid UMEET AJICKTPOHHBIE 00pa3oBaTeIbHbIE U HHPOPMAIIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHBIC ISl MUCTOJIB30BaHMS B 00pa30BaTEILHOM IMPOIECCE, HE CTapIe
TISATH JIET C MOMEHTA U3JIaHu.

OCHOBHBIE UCTOYHUKHU:

1. Marematuka - Mep3msik A.l'., Homuposckuit J[.A. (Anrebpa u Hayano
MaTeMaTHYeCcKoro aHanusa), M3garensckuit gom: «IIpocsemenuey - 2022

2. Marematuka - Mep3nsk A.I'., Homuposckuii [I.A. (I'eomerpus),
Nznarensckuii nom: «IIpocsemenuey - 2022

JIOTIOJTHUTEbHBIE HCTOYHUKH:

1. 1. boryn, B. B. IlpoekTHasi nedarenbHOCTh MO MaTeMartuke. JInHeitHas
anredpa [DneKTpoHHBIN pecypc]: yueoHoe nocodbue / B. B. boryn. — Capatos :
[IpodobpazoBanue, At [lu Ap Meaua, 2020. — 80 C. — pexum goctynma—— :
http://www.iprbookshop.ru/

2. l'openbckasi, JI. B. HaueprarenbHass reoMetrpus [DJIEKTPOHHBIM
pecypc]: yueoHoe nocodue / JI. B. I'openbckas, A. B. Koctprokos, C. U. I1aBos.
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— CaparoB : IIpodobpazoBanue, 2020. — 122 c. — pexuM gocTymna——
http://www.iprbookshop.ru/

3. Kazakoga, O. H., Kontouenko, O. H., ®omuna, T. A., Xapuronosa, C.B.
AHanmuTH4ecKas reoMeTpus [DeKTpoHHBIN pecypc]: mpaktukym miast CITIO / O. H.

KazakoBa, O. H. Kontouenko, T. A. ®omuna, C. B. Xaputonosa. — Capartos :
[IpodobpazoBanue, 2020 — 116 €. — pexum  JgocTyma
http://www.iprbookshop.ru/

4, Koctprokos, A. B. Haueprarenbnas reoMeTpusi [ DIEKTPpOHHBIN pecypc]:
npaktukym mnsa CIIO / A. B. Koctprokos, 0. B. Cemaruna. — CapartoB :
[IpodpobpazoBanue, 2020 — 107 c¢. — pexum  JgocTyma

http://www.iprbookshop.ru/

HNuTepuer-pecypcsr:

1. 1. CBoOomguas maremaruka: cair. - URL: http://free-math.ru/ . — Texkcr
DJIEKTPOHHBIM.
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS JUCHUITVINHBI

KoHTposib u olieHKa pe3yabTaTOB OOYYEHHS OCYIIECTBIISIETCS MpernogaBaTeiei
B IIpollecce TPOBEICHUS] TMPAKTUYECKUX 3aHATHUM U JIabopaTOpHBIX padoT,
TECTUPOBAHMS, a TAKXKE BBIMOJHEHUS OOY4YalOIMUMUCI WHANUBUAYAIbHBIX 3aJaHUi,
POEKTOB, UcciaeAoBaHui. Pe3ynbTratel 0OydeHHs ONpEAeaioT, YTO o0yyarouuecs
JOJDKHBI 3HaTh, IOHMMATh M JIEMOHCTPUPOBATh IO 3aBEPUICHUU H3yUCHUS
JTUCIUTUTUHBI.

st hopmupoBaHus, KOHTPOJII M OIEHKH DPE3yJbTaTOB OCBOCHHS y4eOHOM
JTUCHUIUIMHBI UCTIONB3YETCSl CUCTEMA OLICHOYHBIX MEPONPUSITHH, MPeAcTaBisIoNIas
co00Olf KOMIUIEKC YYEOHBIX MEpPOMPHUATHH, COTJIACOBAHHBIX C pe3yJbTaTaMu
oOyuenus u copmymupoBaHHbiX ¢ yaeroM @I'OC COO (mpeameTHbIe pe3yabTaThl
no aucuuinae) u ®Ir'ocC CIIO.

Tun oeHoYHBIX
MepOonpPUATHI

Oo6masi/npodeccuonanbHast Pa3nen/Tema

KOMIIEeTCHIUA

P 1, Tema 1.1, 1.2, 1.3 IT-0/c5, 1.4,
1.5,1.6 P2, Temsr 2.1,2.2,2.3,2.4,2.5
IT-o/c,2.6 P4, Temn1 4.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/c,4.8,4.9,4.10,4.11 P
S5, Temer 5.1,5.2,5.3,5.4,5.5,5.6,5.7,
5.8,5.9, 5.10 IT-o/c, 5.11 P 6, Temnl
6.1,6.2,6.3,6.4,6.5,6.6, 6.7 I1-o0/c,
6.8,6.9,6.10 IT-o/c, 6.11, 6.12, 6.13,
6.14,6.15,6.16,6.17 P 7, Tems1 7.1,
7.2,7.3,7.4,7.5I1-0/c, 7.6 P 8, Tembl
8.1,8.2,8.3,84,85P9, Temnr 9.1,
9.2,9.3,9.4 P10, Temsr 10.1, 10.2,

OK 01. Beibupats criocoObl perieHus
3ajad mpoQecCHOHATbHON

e TENIbHOCTH IPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM
Keiic-3amanue;
Crapr-3aanue;
SagaHue

10.3, 10.4, 10.5,10.6 IT-o/c, 10.7 P 11,
Temsr 11.1, 11.2,11.3 IT-o/c, 11.4, 11.5,

HCCJIEIOBAHUE;
Saganue-

11.6 IT-o/c, 11.7P 12, Temsr 12.1, 12.2, pkciepuMeHT;
12.3, 12.4, 12.5I1-0/c, 12.6 DpOoHTANBHBIN
P 1, Temal.1,1.2,1.31II-0/c, 1.4, 1.5, jompoc;

1.6 P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 P
4, Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
I1-o/c, 4.8, 4.9, 410, 4.11 P 5, Temnl
5.1,5.2,5.3,54,55,5.6,5.7,5.8,5.9,
5.10 IT-o/c, 5.11 P 6, Tems1 6.1, 6.2,

10.6 IT-o/c, 10.7

['paduueckuit
TTKTAHT;

3amura alropurMa
OKa3aHMs IEepPBOU
MOMOIILIY;

OK 02 Hcmonb30BaTh cOBpeMeHHbIE (6.3, 3ammra
Cpe/cTBa MOUCKa, aHANIW3a U 6.4,6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 [mpe3eHTan Ui,
MHTEpIpeTaluy HHHOpMaLuu U I1- TectupoBanue;
nH(pOpMallMOHHBIE TEXHONOTUHY ANt |0/C, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, (Tecr-3ananue;
BBITIOJIHEHUS 32129 6.17 3ammura padbot
MpodecCHOHANBEHOM e TEeNIbHOCTH P 7, Temsr 7.1, 7.2, 7.3, 7.4, 7.5 I1-o0/C, NpUKIATHOTO

7.6 MOTYJIS

P 8, Tems! 8.1, 8.2,8.3,8.4, 85 BrimonHeHue

P9, Tems1 9.1,9.2,9.3,9.4 BaJaHui Ha

P 10, Temsr 10.1, 10.2, 10.3, 10.4, b hepeHIpoBaH

10.5, HOM 3a4eTe




P11, Temsr 11.1, 11.2, 11.3 TT-0/c,
11.4,

11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3, 12.4, 12.5
II-o/c, 12.6

OK 03 [InanupoBaTh U peaqn30BbIBaTh
coOcTBeHHOE MPO(HEeCCHOHATBHOE U
ITMYHOCTHOE Pa3BUTHE,
HpeANPUHIMATENBCKYIO 1ESTeIbHOCTh
B ipodeccnoHaIbHOM chepe,
MCTIOJIb30BATh 3HAHUS 110 IPABOBOH U
(rHAHCOBOW TPAMOTHOCTH B
PA3ITMYHBIX )KU3HEHHBIX CUTYaIHAX

P 1, Tema 1.1, 1.2, 1.3 IT-0/c, 1.4, 1.5,
1.6 P2, Temnr 2.1,2.2,2.3,2.4,2.51I-
o/c, 2.6 P 3, Temn1 3.1, 3.2, 3.3 I1-o/c,
3.4P 4, Temnr 4.1,4.2,4.3,4.4,4.5,
4.6, 4.7 11-0/c, 4.8,4.9,4.10,4.11 P 5,
Temsr 5.1, 5.2,5.3,5.4,5.5,5.6,5.7,
5.8,5.9,5.10 [T-o/c, 5.11 P 6, Temsl
6.1, 6.2,6.3,6.4, 6.5, 6.6, 6.7 IT-o/c,
6.8,6.9, 6.10 II-o/c, 6.11, 6.12, 6.13,
6.14, 6.15, 6.16,6.17 P 7, Tems1 7.1,
7.2,7.3,7.4,7.51I1-0/c, 7.6 P 8, Temnl
8.1,8.2,8.3,84,85

P9, Temsr 9.1,9.2,9.3,9.4 P 10, Temsr
10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c,
10.7P 11, Temsr 11.1, 11.2, 11.3 I1-
o/c,11.4,11.5,11.6 IT-o/c, 11.7 P 12,
Temsr 12.1, 12.2, 12.3, 12.4, 12.5 I1-
o/c, 12.6

OK 04. DddexTuBHO
B3alMOJIEIICTBOBATh U paboTaTh B
KOJUIEKTUBE U KOMaH/IE

P 1, Temal.1,1.2, 1.3 II-o0/c, 1.4, 1.5,
1.6 P2, Temn1 2.1,2.2,2.3,2.4,2.51I-
o/c,2.6 P 3, Temn1 3.1, 3.2, 3.3 I1-o/c,
3.4P 4, Temnr 4.1,4.2,4.3,4.4,4.5,
4.6,4.7 I1-0/c, 4.8,4.9,4.10,4.11 P 5,
Temn15.1,5.2,5.3,5.4,5.5,5.6,5.7,
5.8,5.9,5.10 IT-o/c, 5.11 P 6, TemnI
6.1, 6.2, 6.3,

6.4,6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10
IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15,
6.16,6.17 P 7, Temn1 7.1, 7.2, 7.3, 7.4,
7.5 IT-0/c, 7.6 P 8, Temnr 8.1, 8.2, 8.3,
8.4,85,P9, Temr1 9.1,9.2,9.3,94 P
10, Temsr10.1, 10.2, 10.3, 10.4, 10.5,
10.6 IT-0/c,10.7 P 11, Temsr 11.1, 11.2,
11.3I-0/c,11.4,11.5, 11.6 IT-o/c, 11.7
P 12, Temn112.1, 12.2, 12.3, 12.4, 12.5
I1-o/c, 12.6




OK 05 Ocy1ecTBisiTh YCTHYIO U
MMCbMEHHYI0O KOMMYHHUKAILIUIO Ha
rOCyIapCTBEHHOM si3blke Poccuiickoi
Deneparyu ¢ yueToM 0CoOOeHHOCTEH
COLIMAJILHOTO U KYJIBTYPHOTO
KOHTEKCTa

P 1, Tema 1.1, 1.2, 1.3 [T-0/c, 1.4, 1.5,
1.6 P4, Temn1 4.1,4.2,4.3,4.4,4.5,
4.6,4.7 11-o/c, 4.8,4.9,4.10,4.11 P 5,
Temsr 5.1,5.2,5.3,5.4,5.5, 5.6, 5.7,
5.8,5.9,5.10 I1-o/c, 5.11 P 6, Temsl
6.1,6.2,6.3,6.4,6.5, 6.6, 6.7 I1-0/c,
6.8, 6.9, 6.10 I1-o/c, 6.11, 6.12, 6.13,
6.14, 6.15, 6.16,6.17 P 7, Tems1 7.1,
7.2,7.3,7.4,7.5I1-0/c, 7.6 P 8, Tembl
8.1,8.2,83,84,85P9, Temn 9.1,
9.2,9.3,9.4 P 10, Temsr10.1, 10.2,
10.3, 10.4, 10.5, 10.6 IT-0/c,10.7 P 11,
Temsr 11.1, 11.2, 11.3 [1-0/c,11.4, 11.5,
11.6 IT-o/c, 11.7 P 12, Temn112.1, 12.2,
12.3,12.4,12.5 I1-o/c, 12.6

OK 06 IIposBisTh rpaxaaHCcKo-
MaTPUOTUYECKYIO MO3UIIHUIO,
ITEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE HA OCHOBE TPAJAUIIMOHHBIX
00I1eUeI0BeUeCKUX [IEeHHOCTEH,
MPUMEHSATH CTaHIaPThI
AHTUKOPPYIIUOHHOTO MOBEICHUS

P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4, 1.5,
1.6 P4, Temn1 4.1,4.2,4.3,4.4,4.5,
4.6,4.7 I1-0/c, 4.8,4.9,4.10,4.11 P 5,
Temb15.1,5.2,5.3,5.4,5.5,5.6,5.7,
5.8,5.9,5.10 IT-o/c, 5.11 P 6, Temsl
6.1,6.2,6.3,6.4,6.5, 6.6, 6.7 I1-o/c,
6.8,6.9, 6.10 I1-o/c, 6.11, 6.12, 6.13,
6.14, 6.15, 6.16,6.17 P 7, Temn1 7.1,
7.2,7.3,7.4,7.51I1-0/c, 7.6 P 12, Temsl
12.1,12.2,12.3,12.4, 12.5 IT-o/c, 12.6

OK 07 CozneiicTBOBaTh COXPaHEHUIO
OKpYKaroIIeH Cpeibl,
pecypcocOepexeHuto, 3pPeKTUBHO
ECTBOBATh B YPE3BbIYAMHBIX
CUTYaIUIX

P1,Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5,
1.6 P2, Temsr 2.1,2.2,2.3,2.4,2.5I1-
o/c,2.6 P 3, Temsr 3.1, 3.2, 3.3 IT-0/c,
3.4P 4, Temn1 4.1,4.2,4.3,4.4,4.5,
4.6,4.7 I1-o/c, 4.8,4.9,4.10,4.11 P 5,
Temsr 5.1, 5.2,5.3,5.4,5.5,5.6, 5.7,
5.8,5.9,5.10 IT-o/c, 5.11P 6, Temn1 6.1,
6.2, 6.3,6.4, 6.5, 6.6, 6.7 I1-o0/c, 6.8,
6.9, 6.10 IT-o/c, 6.11, 6.12, 6.13, 6.14,
6.15,6.16,6.17 P 7, Temnt 7.1, 7.2, 7.3,
7.4,7.511-0/c, 7.6 P 8, Temn1 8.1, 8.2,
8.3,84,85P 9, Temn1 9.1,9.2,9.3,94
P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6 IT-o/c, 10.7 P 11, Temsl
11.1,11.2,11.3 [T-0o/c, 11.4,11.5,11.6
I1-o/c, 11.7 P 12, Temsr 12.1, 12.2,
12.3,12.4, 12.5 IT-o/c, 12.6

[1K 2.1. ConpoBoxxaarb
ITOTUCTUYECKHE MPOIIECCHI B
MPOU3BOJICTBE, COBITE U
pacnpezieieHun

[1K 2.2. PaccuutbiBath u
QHATTM3UPOBATH JJOTUCTUICCKUE
M3/1EPKKH B IIPOU3BOJICTBE U
pacnpeziesieHun

ITpodeccroHambHO-OPUEHTHPOBAHHOE
coJiepKaHue
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