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1. TACIIOPT PABOYEHN IMTPOI'PAMMBbBI YYEBHOM JIJUCITUILJIAHEBI
C00.02.01 MATEMATUKA

1.1 Ob6nacTs NpUMeHEHUsI NPOrPaAMMBbI
PaGouass mporpamMma y4eOHOW JUCIUIUIMHBI SIBISICTCS YacThIO OCHOBHOM
o0pa3oBaTeNbHOM  MpOrpaMMbl  CIEUUATUCTOB  CPEIHEr0  3BEHAa 1O
cnenuanbHocTh: 38.02.01 DxoHOMMKA M OyXTanTepcKuil y4€T (110 OTpacisim)
Pazpaborana B COOTBETCTBUU c Or'ocC COO.
1.2. Mecto YyuyeOHOH JMCUMIUIMHBI B CTPYKType MpOoQeCcCHOHATBHON
obOpazoBarensHOil mporpammbl  CIIO: oO6meoOpa3oBaTenpHas —AUCIUILUIMHA
«Marematukay gBISIETCS 0053aT€NBbHOM YacThi0 00111€00pa30BaTEILHOTO IHUKIIA
o0Opa3oBaTeabHON TPOrpaMMBbl YIUIYOJICHHOTO ypoBHS crenransHocTi 38.02.01
DKOHOMUKA U OyXTraiaTepckuil yu€T (1Mo oTpacisim)
1.3 Heap aucuuniauubl: Conep)kaHue MporpaMMbl 00111€00pa3oBaTeIbHON
JACHUIUIAHBL «MaremMaTnka» HamnpaBlI€HO Ha JOCTMKEHUE pE3yIbTaToB €&
u3ydeHuss B cootrBerctBuM c TpedoBanusmu  DPIOC  COO c¢ yuérom
npodeccuoHanbHou HanpaiaeHHOCTH OI'OC CIIO.

3axauu:

(opMupoBaHue mNpeACTABJEHUI O MaTeMaTHKE KaK YHHUBEPCAIbHOM
SI3BIKE HAYKH, CPEJICTBE MOJCIHMPOBAHUS SBICHHA W TPOIECCOB, 00 HACIX H
METO/IaX MaTeMaTHKU;

Pa3BUTHE JOTUYECKOTO MBIILUICHUS, TPOCTPAHCTBEHHOTO BOOOPaKEHUS,
ANTOPUTMHYECKOW  KYJIBTYpbl, KPHUTHYHOCTH MBIIUICHUS Ha  YPOBHE,
HEOOXomuMOM sl Oyaymied  mpodeCCHOHABHOW — ACATEIbHOCTH, IS
IPOJOJDKEHUsT 00pa30BaHMs U CaMO0Opa30BaHUS;

OBJIaJIeHHE  MaTeMAaTHYeCKHMH  3HAHUSIMH U YMEHHSIMH,
HEOOXOAMMBIMA B  TIOBCEJHEBHOW JKHU3HHU, [UII MW3YYCHHUS  CMEXKHBIX
€CTECTBEHHOHAYYHBIX JUCHUIUIMH Ha ©0a30BOM YpPOBHE W JHUCIHIUIUH
po¢eCCUOHANILHOTO ITMKJIA, IS TOJIydeHus oOpa3oBaHUs B 00JacTsAX, HE

TpeOyIOMUX YIITyOJICHHOW MaTeMaTUIeCKON MOATOTOBKY;



BOCIIMTAHME CPEACTBAMH MAaTEMATHKU KYJbTYPhl JIMYHOCTU, IOHUMAaHUS
3HAYMMOCTH MATEMATUKH ISl HAYYHO-TEXHHUYECKOTO MPOrpecca, OTHOLICHUS K
MaTE€MaTUKe KaK K 4acTH OOIIEYeIOBEYECKONH KYJIbTYphl 4Yepe3 3HAKOMCTBO C
HWCTOPUEN Pa3BUTHS MATEMATUKH, YBOJIOLIMEN MATEMATUYECKUX UJICH;

o0ecrieyeHne CcQOPMUPOBAHHOCTH TIPEJICTABICHUNA O COIHUAIBHBIX,
KYJIbTYPHBIX U UCTOPUYECKUX (DAKTOpPAX CTAHOBIICHUS MaTEeMaTHKU;

o0ecneyenne cHOPMUPOBAHHOCTU JIOTUYECKOTO, aJTOPUTMHUECKOTO U
MaTeMaTU4YECKOrO MBIIIJICHNUS;
o0ecriedyeHne CHOPMHUPOBAHHOCTH YMEHUU MPUMEHSATH IOJyYECHHbIE
3HAHUA MPU PEUICHUN PA3JIMYHbBIX 33]1a4;
o0ecnieyenne cHOPMHUPOBAHHOCTU MPEJCTABICHUNA O MaTeMaTHUKE Kak
4acTH  OOIICYETIOBEYECKON  KYJIbTYpbl, YHUBEpPCAJbHOM  S3bIKE HAyKH,
MO3BOJISIFOIIEM OINKCHIBATH U M3Y4YaTh PeabHbIE MIPOIIECCHI U SIBJICHUS.
PE3VJIbTATBI OCBOEHMS YYEBHOW JUCIIUILINHBI
OcBoenue cojiepkaHusl y4eOHOUM aucHUIUIMHBL «MatemaTuka: anrebpa, Hadana
MaTeMaTUYECKOr0 aHalln3a, T€OMETPUs» O00ECIEUUBACT JOCTUKEHUE CTYACHTAMU
CIEAYIOIINX Pe3yJbTATOB:
- JIMYHOCTHBIX:
c(hOpMUPOBAHHOCTH MPEJCTABICHUI O MaTeMAaTUKE KaK YHUBEPCATILHOM SI3bIKE
HayKH, CPEACTBE MOJEIUPOBAHUS SABICHUN U MPOIIECCOB, UMIESIX U METOJIaX Ma-
TeMaTHUKH,
MOHMMAHUE 3HAYMMOCTH MAaTEeMaTHKH ISl HAyYHO-TEXHUYECKOro IMporpecca,
chOpMHPOBAHHOCTh,  OTHOIIEHWS K  MaTeMaThke Kak K  4acTu
oO0l11IeueIOBEYECKOM KyJIbTYypbl Ye€pe3 3HAKOMCTBO C MCTOPHEH pa3BUTHUS
MaTEMaTUKH, PBOJIIOIMEH MaTEMAaTUYECKUX UJICH;
pa3BUTHE JIOTUYECKOTO MBIIIJIEHUS, TPOCTPAHCTBEHHOIO BOOOpaKEHMUS,
AITOPUTMUYECKON  KYJIbTYpbl, KPUTUYHOCTH MBIIIJIEHUS Ha  YpPOBHE,
HeoOxomuMoM st Oynaymiedl  mpodeCCHOHANBHOW — ACSTENBHOCTH, IS

MPOJIOIKEHUS 00pa30BaHUsS U CaMOOOpa30BaHMUS;



OBJIAJICHE MATEeMATUYECKUMHU 3HAHUAMU M YMEHHUSMHU, HEOOXOIUMBIMH B IO-
BCEHEBHOW U3HH, 111 OCBOCHUS CMEXXHBIX €CTECTBEHHOHAYUHbIX JUCIUILINH
U JTUCIUIUIMH MPO(ECCHOHANIBHOTO LHWKIA, JUIS TOJy4YyeHUs 0Opa3oBaHUS B
001acTax, He TPEOYIOMMX YIIIyOJIeHHOM MaTeMaTHYeCKON MOATOTOBKY;
TOTOBHOCTh U CIIOCOOHOCTh K 0Opa30BaHMIO, B TOM YHCJE CaM000pa30BaHMUIO,
Ha MPOTSHKEHUU BCEH JKM3HM; CO3HATEIBHOE OTHOIIEHUE K HEMPEPHIBHOMY 00-
pPa30BaHUIO KakK YCJIOBHMIO YCIEIIHOW Npo(eCcCHOHAIbHOW M OOLIECTBEHHOM
JIeSITENIbHOCTH;

TOTOBHOCTb M CIIOCOOHOCTh K CAMOCTOSITEIbHON TBOPUECKON M OTBETCTBEHHOMN
NESITEIIbHOCTH;

TOTOBHOCTh K KOJUJIEKTUBHON pPa0boTe, COTPYIHUYECTBY CO CBEPCTHHKAMH B
o0Opa3oBaTeNbHOM, OOIIECTBEHHO TMOJIE3HOW, Yy4eOHO-HCCIEI0BATEIbCKOM,
IPOEKTHOM U JPYTUX BUAAX AEATEIbHOCTH;

OTHOIIIEHHE K MPO(HECCUOHATHFHON ACSITENIFHOCTH KaK BO3MOXXHOCTH y4YacTHS B
pELICHUN JINYHBIX, OOLIECTBEHHBIX, I'OCYJAapPCTBEHHBIX, OOIIEHAMOHAIBHBIX
npoOJieM;

- MeTanpeJAMeTHbIX:

YMEHHE CAMOCTOSITEIILHO ONPENEATh LU JeSTEIbHOCTH U COCTABIIATH IJIaHbI
JeSITEIbHOCTH; CaMOCTOSATEIBHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTHU-
poBaTh JIE€ATEIbHOCTh; HCIIOJIb30BATh BCE BO3MOXKHBIE pECypchl st
JOCTVKEHHSI TIOCTaBJICHHBIX IIEe W peanu3allii ITUIaHOB JEATEIbHOCTH;
BBIOHMpATh YCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIIHSIX;

YMEHHME MPOAYKTUBHO OOIIaThbcsi M B3aMMOJEWCTBOBAaTH B  Ipoliecce
COBMECTHOH JIEATEIbHOCTH, YYUTHIBATH TMO3WUIUU JAPYTUX YYaCTHHUKOB
nesTeabHOCTH, 3(Q(PEKTUBHO pa3pemaTb KOH(IUKTHI;

BJaJICHNE HaBbIKAMU  [I03HABATEIbHOM, Y4YEOHO-UCCIIENOBATENbCKON U
MPOEKTHOM JI€ATENIbHOCTH, HaBbIKAMU pa3peuieHusi npodieM; CrnocoOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIBHOMY IOMCKY METOJOB PEIICHUS MPaKTHUECKUX

3a7ia4, IPUMCHCHHUIO PA3JIMYHBIX MCTOJ0B ITIO3HAHUS;



TOTOBHOCTh M  CIOCOOHOCTh K  CAMOCTOSITEIbHOM  MH(MOPMalMOHHO-
ITIO3HABATEIIbHOM  JEATEIbHOCTH, BKIIOYAas YMEHUE OpPHUEHTUPOBATHCA B
pa3IMuYHBIX  UCTOYHMKAX  HMH(QOpMAlMM, KPUTHYECKH  OLEHUBATH U
UHTEPIIPETUPOBATH HH(POPMALINIO, ITOJTYyYAEMYIO U3 Pa3IMYHbIX UCTOYHUKOB,;
BJIAJICHUE SI3BIKOBBIMHU CPEICTBAMU: YMEHHME SICHO, JJOTUYHO U TOYHO M3JIararb
CBOIO TOUYKY 3pEHU, UCIIOIb30BATh aJCKBAaTHBIE A3BIKOBBIC CPEICTBA;
BJIAJCHUE  HAaBbIKAMU  IO3HABATEJIILHOM  peQUIeKCMM  KaK  OCO3HaHHUS
COBEPIIAEMBIX JEUCTBUM WM MBICIUTENBHBIX ITPOLIECCOB, UX PE3YNbTATOB U
OCHOBAHUM, I'PAHULl CBOETO 3HAHUS U HE3HAHMsI, HOBBIX IIO3HABATEIIbHBIX 3a1a4
Y CPEACTB JUISl UX TOCTHKEHUS;
LEJICYCTPEMIICHHOCTh B IMOMCKaX U MPUHATUU PEUICHHUH, COOOPa3UTEIbHOCTD U
UHTYULUS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEICTABICHUI; CIOCOOHOCTh BOC-
IIPUHAMATh KPAacOTy U TAPMOHHIO MUPA;

* IpeJMeTHBIX:
c(OPMHPOBAHHOCTh TMPEACTABICHUA O MAaTeMAaTHKE KaK YacTH MUPOBOM
KyJIbTYphl M MECTE€ MAaTE€MaTUKH B COBPEMEHHON UMBHIIM3ALMH, CIOCO0ax
ONMCAHUSA SIBJICHUN PEaJIbHOIO0 MUPA HA MATEMATUYECKOM S3bIKE;
c(OpPMHPOBAHHOCTh TMPEACTABICHUMA O MAaTeMAaTHYECKUX TMOHATHUAX Kak
BAKHEMIIIMX MAaTEeMAaTUYECKUX MOJEIAX, ITO3BOJIIOIINUX ONKUCHIBATHL U U3y4aTb
pa3HbI€ MPOLIECCHI U SIBJIEHUSA;, MOHUMAHUE BO3MOKHOCTH aKCMOMAaTHYECKOTO
MTOCTPOECHUS MATEMAaTUYECKUX TEOPUH;
BJIAJICHUE METOJAaMH JOKa3aTeJIbCTB W QJITOPUTMOB DPELICHUS, YMEHHE HX
IIPUMEHSTh, TPOBOJNUTH JT0KA3ATENIbHBIE PACCYKIACHHUS B XOJI€ PEUIEHUS 3a1a4;
BIIAJICHUE  CTaHAAPTHBIMU  IIPUEMAaMH  PELICHUS  PALMOHAIBHBIX U
UppALMOHAIbHBIX,  IIOKA3aTEJIbHBIX,  CTEIECHHBIX, TPUTOHOMETPUUYECKUX
YPaBHEHUM W  HEPAaBEHCTB, HX CHUCTEM; HCIIOJIb30BAaHUE  TOTOBBIX
KOMIIBIOTEPHBIX MPOrpaMM, B TOM 4YHCIE JUIsI TNOMCKA IYTH pELICHUS W

WJUTKOCTPALUY PELIECHUS] YPABHEHUI U HEPABEHCTB;



c(OpMUPOBAHHOCTH MPEACTABIECHUI 00 OCHOBHBIX MOHATUSAX MAaTEMAaTUYECKOTO
aHaIM3a M WX CBOMCTBAax, BJIAJCHHE YMEHHMEM XapaKTE€pU30BATh IOBEICHUE
(GYHKIMI, HCIOJNIb30BaHUE TOJNYYEHHBIX 3HAHUW /I OMHCAaHUS U aHallK3a
peanbHbBIX 3aBUCUMOCTEN;

BIAJCHUE OCHOBHBIMH IIOHATHUSMH O IUIOCKMX M IPOCTPAaHCTBEHHBIX
reOMETpUUECKUX (urypax, MX OCHOBHBIX CBOWMCTBax; C(HOPMHPOBAHHOCTH
YMEHHMsI paclio3HaBaTh I€OMETpUUECKUE (PUTypbl HAa uYepTekax, MOAENAX U B
peaNbHOM MUPE; NPUMEHEHNE M3YYEHHBIX CBOMCTB T'€OMETPUYECKUX (DUTYp H
dbopMyn nns pelieHHsT TEOMETPUYECKHX 3a7ad M 3aJad C MPaKTHYECKUM
COJIEP)KaHUEM;

c(OpMHPOBAHHOCTH MPEJICTABICHUI O MPOLECCaX U SIBICHUSIX, UMEIOIINX BEPO-
ATHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEaIbHOM MMUDE,
OCHOBHBIX IOHATHUAX 3JIEMEHTAPHON TEOPUU BEPOSITHOCTEH; YMEHUNM HAXOIUTH
U OLIEHMBaTh BEPOATHOCTU HACTYIUJIEHUS COOBITUM B  MNPOCTEHIIMX
IIPAKTUYECKUX CUTYALUIX U OCHOBHBIE XapaKTEPUCTUKH CIIyYalHbIX BEINYMH;
BJIAJICHHE HABBIKAMM HMCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM IpU

PCUICHUHU 3aaa4.



2. Ilmanupyemble pe3yJibTAThl 0CBOECHUSA 00111e00pa30BaTeIbHOI

aucHuIuHbI B cooTBeTcTBUM ¢ PI'OC CIIO m Ha ocHOBe

P1rocC COO

Oco0oe 3HaueHue AUCIUILIMHA uMeeT rpu popmupoBanuu U pazsutun OK u TIK

OO0urue

KOMIICTCHIIN

O01ue

JlucuuniauHapHbIe

OK 01. BriOupath
CIOCOOBI pelIeHUs
3a1aq
npo¢heCCUOHAIBHOM
JESITeIbHOCTH
MPUMEHUTEIHHO K
pa3INYHBIM
KOHTEKCTaM.

B wactu Tpymosoro
BOCIIUTAHUS:

- TOTOBHOCTh K
TpyAy,  OCO3HAHHUE
IIEHHOCTH
MacTepCTBa,
TPyA0Jt00ueE;

- TOTOBHOCTH K
AKTHBHOU
JEATEIIbHOCTH
TEXHOJIOTUYECKON U
COLMAIIBHOMN
HaIpPaBJICHHOCTH,
CIIOCOOHOCTH
WHUILIMUPOBATH,
MJIAHUPOBATH u
CaMOCTOSITEJILHO
BBITIOJIHATh  TaKylo
JIeATEIIbHOCTD;

- UHTEepec K
paznuyHbIM  cepam
npodecCUOHATILHON
JeATEeIIbHOCTH,
OBiazienune
YHUBEPCATbHBIMU
y4eOHBIMU
MO3HABATEJIbHBIMU
NEUCTBUSIMU:

a) 0a30BbIC
JIOTUYECKHUE
EUCTBUS:

- CaMOCTOSITEJIHHO
dbopmynupoBaTh U
aKTyaJIu3uPOBATh

Bianers meTonamu
JI0Ka3aTeNbCTB, AITOPUTMAMHU
pelleHus 3a1a9; yMEHHUE
dhopmyHpoBaTh ONpeIeTICHHUS,
aKCHOMBI U TEOPEMBI,
MPUMEHSTDH X, IPOBOIUTH
J0Ka3aTeNIbHbIC PACCYXKICHHS B
XO/I€ peIlICHU 3a/1a4;

YMETh ONIEPUPOBATH
MOHSTUSIMH: CTETICHb

qucia, Jjorapudm uucia;
YMEHHE BBITIOTHATH
BBIUHCJICHUE 3HAYCHUH U
npeodpa3zoBaHus

BBIPAKEHU CO CTEIECHIMU

U jorapudmamu,
npeoOpa3zoBaHus JpOOHO-
parroHaIbHBIX

BBIPAXKEHUI;

- yMETb OTIEpUPOBATH
MOHSITUSIMH: PaIlliOHATBHBIE,
UpparMoHaIbHBIC,
MoKa3aTelbHbIE, CTETICHHBIE,
norapupMHUUYECKHe,
TPUTOHOMETPHUECKHE
yYpaBHEHHUS U HEPABEHCTBA, UX
CUCTEMBI;

YMETbh OTIEpUPOBATH
MOHITUAMH: (PYHKIIHSA,
HenpepbIBHAS (PYHKIINSA,
MIPOU3BO/IHASI, IEPBOOOpaA3Has,
ONPEAEICHHBIN UHTErpal;
YMETh HaXOJIUTh MPON3BOIHBIE
AJIeMEHTapHbIX PYHKIUH,




npobiiemMy,

paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIUBATh
CYLIECTBEHHBIN
MIpU3HAK TN
OCHOBaHUS TUISE
CpaBHEHUS,
KJIaCCU(UKAIIUU "
000011IEeHNS;

- ONpenenaTh Uenu
JIeATEIILHOCTH,

3a7aBaTh MapaMeTpbl
U KpUTEpUU  HUX
JIOCTHIKCHHUS;

- BBISIBIATH
3aKOHOMEPHOCTH U
MIPOTUBOPECUHS B
paccMaTprBaeMbIX
SIBIICHUSX

- BHOCHUTHh
KOPPEKTHUBBI B
JICATEIILHOCTD,
OLICHMBATh
COOTBETCTBUEC
pPE3yIbTaTOB  LEIISIM,
OLICHMBATh PUCKHU
MOCJICACTBUM
JIEATEIILHOCTH,;

- pa3BUBaTh
KpEaTuBHOE
MBIIIJICHUE TIPH
pelIeHUn
JKU3HEHHBIX
npo0JieM;
0)0a3oBbIe
HCCIICIOBATEIILCKHUE
NIEUCTBUS:

- BJIaJeTh HaBBIKAMH
y4eOHO-
HUCCIIE0BATEILCKOUN
51 IIPOEKTHOM
JICATEIILHOCTH,
HaBBIKAMH
pa3penieHus
npo0JieM;

UCIIOJIb3Ysl CIIPABOYHbBIE
MaTepHuabl; UCCIEA0BAThH B
MPOCTEUIINX CITydasiX QyHKIUH
Ha MOHOTOHHOCTb, HAXO/IUTh
HauOOJIbIINE U HAMMEHBIIINE
3HaueHUs (PYHKIINI; CTPOUTH
rpauKyd MHOTOUJICHOB C
UCII0JIb30BAaHUEM armapara
MaTEeMaTUYECKOTr0 aHaIN3a,;
MPUMEHSTH TPOU3BOIHYIO MTPU
pElIeHUH 3a/1a4 Ha JBUKCHUE;
pemaTh NpakTHUKO-
OpUEHTUPOBAHHBIC 3a/1a4u Ha
HanOOJIbIIINE U HAMMEHBIIINE
3HAYEHUS, Ha HAXOXK/CHUE
IIyTH, CKOPOCTH U YCKOPEHUS;
YMETh ONEPUPOBATH

MOHSTUSIMU: PAllMOHAIIbHAS
byHKIMS, TOKa3aTeIbHAs
byHKIUs, cTeneHHas (QyHKIus,
norapudmuyeckass (QyHKIuS,
TPUTOHOMETPHUIECKUE HYHKITUH,
oOpaTHbIe (PYHKIIUY;

yYMEHUE CTPOUTH rpaduku
M3YYEHHBIX (QYHKIIHH,
UCIIOJIb30BaTh Tpaduku mpu
M3YUYEHUH MPOIECCOB U
3aBUCHMOCTEM, IPU PELICHUH
3a/1a4y U3 APyrux y4eOHbIX
MIPEAMETOB U 337a4 U3 PEaTbHON
KU3HU; BBIpakaTh GopMyIamMu
3aBUCUMOCTH MEXTY
BEITUYMHAMU;

YMETh PeIIaTh TEKCTOBBIC
3a/1a4M pa3HbIX TUIIOB (B TOM
YKCJIC Ha MTPOIICHTHI, IO U
4acTH, Ha JBUKECHHE, padoTYy,
CTOMMOCTH TOBApPOB H YCIIYT;
HaJIOTH; 3a4a44 U3 00JI1aCTH
YIPABJICHUS JIMYHBIMU U
ceMeHHbIMU (PMHAHCAMH);
COCTaBJISITh BBIPAKCHHUS,




- BBISBIATH
IPUYUHHO-
CIIEJICTBEHHBIE CBSI3H
U aKTyaJu3hpOoBaTh
3a1a4y, BBIIBUIATh
THIIOTE3Y ee
pEIICHHs, HaXOIUTh
apryMEHTHI TUIS
JI0Ka3aTeaLCTBA
CBOMX YTBCPIKICHHMIA,
3aJaBaTh IapaMeTphbl
u KPUTEPUU
pEIICHNUS;

- aHaJM3UPOBaTh
IOJIy4EHHBIE B XOJI€
pEIICHUS 3a7a41
PE3yNbTATHI,
KPUTHYCCKH
OIICHHUBATH
JIOCTOBEPHOCTD,
IIPOTHO3UPOBATH
M3MEHEHNE B HOBBIX
YCIIOBHSIX;

- YMETh IEPEHOCUTH
3HAHHS B
MO3HABATCILHYI0 U
IIPAKTHYCCKYIO
obOiacTn
JKA3HEIESTEIBHOCTH;
- yMETh
UHTETPUPOBATH
3HaHHMS M3 Pa3HBIX
MPEIMETHBIX
o0Onacreii;

- BBIIBHMIaTh HOBBIE
UJIEH, npeajiaraTh
OpUTHHAJIbHBIC
MOIXO/IBI ¥ PEIICHUS;

Hux

A CHOCOOHOCTH WX
HCIIOJIBb30BaHU B
MMO3HABaTECIbHOM U
COIMaIbHOM
MPaKTUKE

ypaBHEHUS1, HEPABEHCTBA U UX
CUCTEMBI 110 YCIOBUIO 33/1a4H,
UCCJIEI0BATh MOJYyYEHHOE
pelleHre 1 OlEHUBATh
MPaBI0N000HOCTh
pe3ybTaToB;

YMETh OTIEPUPOBATH TOHATHSIMHU:
cpenHee apupMeTUYECcKoe,
MeuaHa, HauboJbIIee U
HaMMeEHbIIIee 3HAUCHHUS, pa3Max,
JUCTIepCHsl, CTAaHJAPTHOE
OTKJIOHEHUE YUCIIOBOTO Ha0Oopa;
YMEHHE U3BJICKATh,
WHTEPIPETUPOBATH
UH(pOpMaILUIO, IPEICTABICHHYIO
B Ta0JIMIIAX, HA AUArpamMMmax,
rpadukax, OTpaxaromyro
CBOIMCTBA peaJIbHBIX MTPOLIECCOB
U SIBJICHUIA; IPEICTABISATh
MH(}OPMAIHUIO ¢ TOMOIIBIO
Ta0JHL U JUarpaMm;
UCCIIEIOBATh CTATUCTUUECKUE
JTAaHHBIE, B TOM YHCJIE C
MpUMEHEHUEM TpaduuecKux
METOJIOB 1 3JIEKTPOHHBIX
CpPEICTB;

YMETh ONIEPUPOBATH MOHATUSIMHU:
CIIy4alHBINA OIBIT U CIIy4YalHOE
COOBITHE, BEPOATHOCTh
CJIy4aiiHOTO COOBITHS; YMEHHE
BBIYHCIIATH BEPOSTHOCTH C
UCITIOJIb30BAaHUEM TpapuuecKux
METO/IOB; IPUMEHSATH (POPMYIIBI
CIIO)KCHHS U YMHOKCHHUS
BEPOATHOCTEH, KOMOMHATOPHEIE
bakThl U HOPMYIIBI IPU
pEIICHUH 3a71a4; OICHUBATh
BEPOSITHOCTU PEATTHHBIX
COOBITHI; 3HAKOMCTBO CO
CIIy9aiiHbIMH BETMYHMHAMU;




YMEHHE MMPUBOJIUTH IPUMEPhI
IPOSIBIICHUS 3aKOHA OOJIBIITNX
YKCell B IPUPOIHBIX U
OOIIIECTBEHHBIX SABJICHUAX;

- YMETh OTIepUPOBATH
MOHSTUSMU: TOUKa, IpsiMasi,
IUIOCKOCTh, MPOCTPAHCTBO,
JBYTPaHHBIN YTOJI,
CKpEIMBAIOIINECS PSIMBIE,
NapajuieIbHOCTh U
NEPICHIUKYISIPHOCTD MPSMBIX
Y IJIOCKOCTEH, YTOJ MEXKIY
PSIMBIMH, YTOJI MEXKTY
IIPSIMOU U IIOCKOCTBIO, YTOJ
MEXTY TIOCKOCTSAMH,
paccTosiHUE OTTOYKH 0
MJIOCKOCTH, PACCTOSIHHUE
MEXIy TPSAMBIMH, PACCTOSIHUE
MEXY TNIOCKOCTSAMH;, YMEHHUE
WCIIONIb30BATh NIPU PEIICHUHU
3aJ1ay U3y4eHHbIE (DaKThl U
TEOpPEMBI IJIAHUMETPUH;
YMEHHE OIIEHUBATh Pa3MephI
00BEKTOB OKPYKAIOIIETO
MUDa;

- yMETb OTIEpPUPOBATH
MOHSTUSMU: MHOTOTPaHHUK,
CE4YeHHE MHOTOTpaHHUKA, KYO,
napajuienenunen, mpu3ma,
nupamuza, purypa u
MOBEPXHOCTH BpaIleHus,
LHUAJIMHIP, KOHYC, 11ap, chepa,
cedeHus GUTypHl BpalleHusl,
MJI0CKOCTb, Kacarouasicst
cdepsl, UMIUHAPA, KOHYCa,
TUTOIIA/1b TOBEPXHOCTH
MUPAMHUIBI, TPU3MBI, KOHYCA,
UUIMHAPA, TUIOAAbL CPEPHI,
o0beM Ky0Oa, MpSAMOYTOIBHOTO
napajuieNienumnena, TMpaMuIbl,
MPU3MBI, IWIMHIPA, KOHYCA,
mapa; yMeHue n300paxarb
MHOTOTPaHHHUKH H
MOBEPXHOCTHU BPAILICHUS, UX
CEUEHHs OT PYKH, C TIOMOIIIBIO
YEepTEKHBIX UHCTPYMEHTOB U
DJIEKTPOHHBIX CPEJICTB;




yYMEHHUE pacro3HaBaTh
CUMMETPHIO B IPOCTPAHCTBE;
yYMEHHUE pacro3HaBaTh
MpaBUJIbHBIE MHOTOTPaHHUKU;
YMETh ONEpUPOBATH TOHATHUSIMU:
JIBUKEHUE B POCTPAHCTBE,
nogo0HbIe PUTYPHI B
MIPOCTPAHCTBE; UCIIOIH30BAThH
OTHOILICHUE TUIOIIAEH
MMOBEPXHOCTEN U 00BEMOB
noI0OHBIX (DUTYp MPHU PEIICHUH
3ajay;

-YMETb BBIYUCIIATh
r€OMETPUYECKUE BEIIMYUHBI
(nmuHa, yroJ, IIOMAAb,
00BeM, ILUIOIIAAb
MOBEPXHOCTH ), UCTIOB3YS
U3y4eHHBIE (POPMYIIBI U
METO/IbL;

- YMETh ONEPUPOBATh
MOHSATUSAMU: TIPSMOYTOJIbHAS
CUCTEMa KOOpJIMHAT,
KOOPJIMHATHI TOYKU, BEKTOP,
KOOPJIMHATHI BEKTOPA,
CKaJISIpHOE MPOU3BE/ICHUE,
YTOJ MEX]ly BEKTOpaMH,
CyMMa BEKTOPOB,
MpOU3BEJICHUE BEKTOPa Ha
YHCJIO; HAXOUTh C TTIOMOIIBIO
U3YYEHHBIX (HOpMYI
KOOPJIMHATHI CEPETUHBI
OTpE3Ka, paCCTOSTHUE MEKITY
JIBYMSI TOUKaMU;

-yMeTb BHIOUPATH
MOAXOASAIIMNA U3YYEHHBIN
METOJI JIJISl peIlIeHUs 3a/1a4H,
pacno3HaBaTh
MaTreMaTuyeckue PakThl U
MaTeMaTUYeCKUE MOJICIIH B
MPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE;
yYMEHUE TIPUBOJIUTH IPUMEPHI
MaTEeMaTUYECKUX OTKPBITUN
POCCHICKON U MUPOBOM
MAaTEMATUYECKON HAYKH.




OK 02.
Hcnonp3oBaTh
COBPEMEHHbIE
CpeIcTBa IMOUCKa,
aHanu3a u
WHTEPIPETAINH
uHpopmanuu. 1
uH(pOPMAaIIMOHHbIE
TEXHOJIOTUU JIJIS
BBITIOJIHEHHUS 3a/1a4
npodecCuoHaATEHOM
HaIPaBJICHHOCTH.

B oOnactu 1ieHHOCTH
HAy4YHOTO TTO3HAHMS:

- c(OpMUPOBAHHOCTh
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHUS
HayKHd U
00111eCTBEHHOM
MIPaKTUKH,
OCHOBaHHOT'O Ha
JMAJIOTe KYJIbTYP,
CIIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO
MecTa B
MOJUKYIBTYPHOM
MHUpE;

- COBEpIIECHCTBOBAHUE
SI3BIKOBOM u
YUTATEIBCKON
KYJbTYPBI
CpeAcTBa
B3aUMOJCHCTBUS
MEXAy JIIOJbMU U
MO3HAHUS MUPA;

- OCO3HAHUE EHHOCTU
Hay4YHOU
NEATEIIbHOCTH,
TOTOBHOCTh
OCYILIECTBIISTh
MPOEKTHYIO U
UCCIIE0BATEIBCKYIO
NEATEIbHOCTD
WHIUBUYyaJIbHO U B
rpyIIIe.

Osnanenue
YHUBEPCATbHBIMU
y4eOHBIMH
M03HABATEILHBIMU
JNEUCTBUSIMH:

a) pabora ¢
uHpopMaIuei:

- BJIAQJE€Th HABBIKAMU
MOJTYYEHUS
uHbopMaIuu
HMCTOYHUKOB
THUIIOB,

KakK

u3
pa3HbIX

- yMeTh OTepupOBaThH
TOHSITUSIMH parroHaIbHAS
dyHKIHS, noKa3aTenbHast
byHKIUSA, CcTeneHHas QyHKIMS,
Jorapudmudeckas byHKIUA,
TPUTOHOMETPHUUYECKHE (QYHKITUH.
obpaTtHple  (YHKIMH; yMEHHUE
CTpOUTh TpadUKH W3yYCHHBIX
(bYHKITHA, UCTIONTb30BATh
rpaduxu npu W3YYCHUU
IIPOIIECCOB M 3aBHCUMOCTEH, MpH
pelIeHny  3ajad U3 JIPYTUX
y4eOHBIX TPEIMETOB M 3aJad U3
peaIbHON  KHW3HU;  BBIpaXaTh

dbopmynamMu 3aBUCUMOCTUA MEXIY
BEJTMYMHAMU;

- YMETh OIIepupPOBATH
TIOHSTUSIMH TOXJIECTBO,
TOXJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHUE,
HEPaBEHCTBO, cucTema
ypaBHEHUU

- M CHUCTEMBI; YMETh pelIaTh
ypaBHEHUs,  HEPABCHCTBA W

CHUCTEMBI C MTOMOIIBIO PA3TUYHBIX
IPUEMOB; peliaTh ypaBHEHUS,
HEpPaBEHCTBA W  CHUCTEMBI C
napameTpoM; MPUMEHSTH
ypaBHEHUSI, HEPaBEHCTBa, HX
CUCTEMBI VIS perieHus
MaTEeMaTUYeCKUX 3a/ad W 3aaad
U3 Pa3IUYHBIX 00JIaCTe HAyKUu U
peabHOM KU3HH;

- yMETh CBOOOJHO OIEPUPOBATH
MOHATHSIMU:

JIBUKECHUE, TapaJlJICIIbHBIN
nepeHoc, CHMMETPHS Ha
IJIOCKOCTU U B IPOCTPAHCTBE,
IOBOPOT, MpeoOpa3oBaHue
no106us1, mo00HbIe GUTYPHI,
YMETh Paclio3HaBaTh PaBHBIC U
o100HbIC (DUTYPBI, B TOM YHUCIIE
B TIPUPOJIE, HCKYCCTRBE,
ApPXUTEKTYPE; YMETh
UCIOJIb30BATh TEOMETPUIECKUE
OTHOIIEHUS, HAXOUTh
T€OMETPUYECKUE BEIIMYUHBI




CaMOCTOSITEIIEHO
OCYIIECTBIISITh  TIOUCK,
aHam3,
CUCTEMAaTH3aIIHIO u
UHTEPIPETALINIO
uHpopMaru
pa3IMYHBIX BUJOB W
dbopM TpeCTaBICHNUS;
- cO3/IaBaTh TEKCTHI B
pas3nuuHbIX (opmarax
C y4eTOM Ha3HA4YCHUs
uHpopMaru U
[ICJICBOM  ayJUTOPHH,
BBIOWpas
oNnTUMaJbHYI0 (hopmy
IPEICTaBIICHUS U
BU3YaJIU3allNH;

- OILICHHUBaTh
JIOCTOBEPHOCTH,
JETUTUMHOCTD
uHbopMaIu, ee
COOTBETCTBHE
IPaBOBBIM "
MOPAITbHO-3THYECKUM
HOpMaM;

- HCIOJIb30BaTh
cpencTBa
UH(OPMAITMOHHBIX U
KOMMYHHKAITHOHHBIX
TE€XHOJIOTUU B
perieHun
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX H
OpraHU3aIMOHHBIX
3a/ay ¢ COOJIOJIEHUEM
TpeOOBaHUM
OPrOHOMHKHU, TEXHUKHU
0e30I1acHOCTH,
TUTHCHBI,
pecypcocOepekeHus,
MIPABOBBIX U ITUYECKUX
HOPM, HOPM
uH(OPMAITMOHHON
0e30MacHOCTH;

- BJIAJICTh HaBBIKAMU
pacro3HaBaHUS U
3aIuThl  MHGOpMAIUH,

(nnvHa, yrod, IIolab, 00bheM)
P PEIICHUH 3a/1a4 U3 APYTUX
y4eOHBIX TIPEAMETOB U U3
pEabHOM )KU3HU




uH(OpMaIIMOHHOM
0€30I1acHOCTH
JMYHOCTH.

B o6nactu myxoBHO-
HPaBCTBEHHOT'O
BOCITUTAHUS:

- c(hopMHPOBAHHOCTH
HPaBCTBEHHOT'O
CO3HaHMS, ATUYECKOTO
MOBEJICHUS,

- CIOCOOHOCTH
OIICHUBATh CHUTYAaIHIO
u MIPUHUMATH
OCO3HAHHBIC PEIICHHUS,
OPHUCHTHUPYSICH Ha
MOPaTBHO
HPaBCTBEHHBIE HOPMBI
U IIEHHOCTH,

- OCO3HaHHWE JIMYHOTO
BKJIaJia B ITOCTPOCHHE
YCTOMYUBOTO
Oyny1ero;

- OTBETCTBEHHOE
OTHOILIIEHUE K CBOUM
ponutensiM U (WIH)
JIPYTUM YJICHAM CEMbH,
CO3JJaHUI0 CEMbU Ha
OCHOBE  OCO3HAHHOTO
IMPUHATUSA LEHHOCTEU
CEeMEMHOW JKU3HU B
COOTBETCTBUU v
TPaguIUIMH  HApPOJOB
Poccuun;

OBnazneHue
YHUBEPCAJIbHBIMH
peryJISTUBHBIMH
JNICUCTBUSIMHU:
a)caMOOpraHU3alINs:

- CaMOCTOSTEIHHO
OCYIIIECTBIISTh
M03HABATEIHLHYIO
NEeSATEIIbHOCTb,
BBISBJISITE  TIPOOJICMEI,
CTaBUTh u
dbopMynrpoBaThH
coOCTBEHHBIC 33J1a4U B




oOpazoBaTeNbHON

TS TEIIbHOCTH u
KUZHEHHBIX
CUTYaIusX;

OK 03.
IInannpoBars u
pealin30BbIBaTh
COOCTBEHHOE
podeCCHOHATEHOE
Y JINYHOCTHOE
pa3BUTHE,
MIPEANPUHAMATEITHC
KYIO J€SITeIbHOCTh
B
npo¢heCCUOHAIBHOM
chepe,
MCIOJIb30BATh
3HAHMSA TI0
(uHaHCOBOM
IPaMOTHOCTH B
pa3IMYHBIX
KU3HCHHBIX
CUTYaIHSIX.

B obOmactu ayxoBHO-
HPABCTBEHHOI'O
BOCITUTAHUS:

- c(hopMHPOBAHHOCT
b HPABCTBEHHOT'O
CO3HaHMUS, ITUYECKOTO
MTOBECHMUS;

- CHOCOOHOCTB
OIICHUBATh CUTYAIIUIO
u MPUHUMATh
OCO3HAHHBIC PEILICHUS,
OpPUEHTHUPYSCH Ha
MOpaIbHO
HPaBCTBCHHBIC HOPMBI
U IICHHOCTH;

- OCO3HaHHUE
JUYHOTO BKJIaJa B
MOCTPOCHUE
YCTOWYHUBOTO
Oymymiero;

- OTBETCTBEHHOE
OTHOILIEHHE K CBOUM
poautessiM U (WJIN)
TPYTUM YyjieHaM
CEMbH, CO3/IaHUIO
CEMbM Ha  OCHOBE
OCO3HAHHOTO
MPUHATHS LIEHHOCTEU
CEMEHHOW KU3HU B
COOTBETCTBUU C
TPaJAWIMSIMU HAPOIOB
Poccun;

OBiazienue
YHUBEPCATbHBIMH
PETYISATUBHBIMHU
NEUCTBUSIMU:
a)caMOOpraHu3alIUs:
- CaMOCTOSITEJILHO
OCYIIECTBIISITh

- yMETh OTIepUpPOBATH
HOHSTUSIMH:

UppaloHaIbHbIE,
HOKa3aTeJbHbIE, CTETICHHBIE,
norapudmuyeckue,

TPUTOHOMCTPHUUCCKUC YPABHCHUA
" HCPABCHCTBA, UX CUCTCMBbI,

- YMETh OTIepUpPOBATH
TOHSTUSIMH:

MHOTOI'PaHHHKA, KyO,
napasuieseuIe], npusMa,
APaMHUJIA, ¢durypa 17§
IOBEPXHOCTh BpalleHus,
UWJMHIpP, KOHYyC, Mmap, cdepa,
cedeHus GUTYpbl  BpalIeHHUS,
IUIOCKOCTh, Kacaromascs cgepsl,
IWIMHApPA, KOHYCa, IJIOMAdb
MIOBEPXHOCTHU MUPAMHU/IBL,
Opu3Mbl, KOHyCa, UWJIMHIpA,
wiowaas cheprl, 00beM KyoOa,
IPSIMOYTOJIBHOTO
napajuiefienumnena,  NUpamMHbl,
OpU3Mbl, [WIWHApPA, KOHYCAa,
mapa;  yMeHHe  u300paxkath

MHOTOI'PaHHUKH M ITOBCPXHOCTHU
BpalCHusA, UX CCUCHUA OT PYKHU,
C IIOMOIIBIO YCPTCIKHBIX
HHCTPYMCHTOB M OJICKTPOHHBIX

CPEICTB; YMETb paclo3HaBaTh
CUMMETPUI0O B  TMPOCTPAHCTBE;
YMETh pacrno3HaBaTh

IMpaBUJIbHBIC MHOTOI'PaHHUKH,

YMETh OIEPUPOBATH MOHATHUIMU:
NPSAMOYTOJIbHAS cucrema
KOOpPAUHAT, KOOPAMHATHI TOYKH,
BEKTOpP, KOOpPAMHATBI BEKTOPA,
CKAJIPHOE TIPOU3BEICHHUE, YIOJ
MEXKY

BEKTOpaMH, cymMa




IMO3HABATCIbHYIO

JESITEIBHOCTD,
BBISBJISITH  TIPOOJIEMBI,
CTaBHUTH u
dhopMyIHpoBaTh

COOCTBEHHBIC 3a/1auu
B

oOpa3zoBaTeIbHON
JIEeSITETLHOCTH "
KU3HCHHBIX
CUTYaIUSIX; -
CaMOCTOSITEJILHO
COCTaBJISITh J1aH
pelieHus mpooJIeMbl C
YYETOM  HMMEIOLIUXCS
pecypcos,
COOCTBEHHBIX
BO3MO>KHOCTEHN 51
MPEANIOYTCHUH;

- JlaBaTh OLICHKY
HOBBIM CUTYalIUsIM;

- CIOCOOCTBOBATH
hopMUPOBAHUIO U
MIPOSIBJIICHUIO
HIMPOKOU 3PYIUIINU B
pa3HBIX 00J1aCTsIX
3HAHUM, HOCTOSTHHO
MOBBIIIATH CBOU
oOpa3zoBaTeIbHbBIN U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:
UCIIOJIb30BaTh MMPUEMBI
pedrekcun JUTS
OILICHKH CUTYyaIuH,
BBIOOpA BEPHOI'O
peIICHNS;

- YyMETh  OIICHWBATH
PUCKH U
CBOCBPEMEHHO

MPUHAMATh  PEHICHUS
10 UX CHIDKCHUIO;,

B) YMOILIMOHATBHBIN
HMHTEIIICKT,
MPEANOIararo it
c(hOpMHUPOBAHHOCT:
BHYTPEHHEN
MOTHBAITUH,

BEKTOPOB, MTPOU3BEJICHUE BEKTOPA
Ha YHUCJO0; HAXOJUTh C MOMOUIBIO
U3YYEHHBIX (POPMYII KOOPIUHATHI
CEepEeMHbl OTPE3Ka, PACCTOSHUE
MEXIY ABYMSI TOUKAMH.




BKJIIOYAIOIIEN
CTpEeMJICHUE K
NOCTIDKECHHUIO IEId |
yCIexy,  ONTHUMH3M,
WHUIIMATUBHOCTD,
YyMEHHE JICHCTBOBATb,
UCXOAd U3  CBOHX
BO3MOKHOCTEM;

- DMIIaTHH,
BKJIIOYAIOIIEH
CIIOCOOHOCTH
IMOHUMATh
SMOIIMOHAILHOE
COCTOSIHUE TIPYTHUX,
VYUTBIBATh €r0 MpH
OCYIIECTBICHUU
KOMMYHUKAITUH,
CITOCOOHOCTh K
COYYBCTBHIO U
COTIEPE)KMBAHHUIO;
COLIMAJILHBIX HABBIKOB,
BKJIFOYAFOIIINX
CITOCOOHOCTh
BBICTpanuBaTh
OTHOILICHUS c
JIPYTUMHU JIFOJIbMH,
3a00THUTHCH,
MPOSIBIIATh MHTEPEC H
paspeniarh
KOH(DJIUKTBHI.

OK 04.
OddexTuBHO
B3aMMOJEHCTBOBATh
1 paboTaTh B
KOJIJIEKTUBE U
KOMaHe.

I'oToBHOCTH K
CaMOpA3BUTHIO,
CaMOCTOSITCIILHOCTH H
CaMOOIIPEICIICHUIO;
-OBJIaJICHHE HaBBIKAMHU
y4eOHO-
HCCIICIOBATEIILCKOM,
MMPOEKTHOMU u
COIMaIbHOM
JICITEIBbHOCTH,
OsBnanenune
YHUBEPCAITbHBIMU
KOMMYHUKATUBHBIMU
JICUCTBUSIMU:

0) coBmecTHas
JICITEIbHOCTb:

YMETh OIEPUPOBATH IMOHATHUIMMU:
CIy4YalHBIM ONBIT W CIIy4yalHOe

coObITHE, BEPOSITHOCTD

CIIy4ailHOTO  COOBITHS;  YMETh

BBIYHCJIATH BCPOATHOCTD C

UCIIOJIb30BAaHUEM  TpaPUUECKUX

METOJIOB;

NPUMEHSATH (OPMYIIbI CIOXKEHUS
U YMHOXEHHS BEpOSTHOCTEM,
KOMOWHATOpPHbIE (bakTbI 151
dbopMyNibl TpU pPEIICHUH 3ajady;
OLICHUBATh BEPOSITHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4YailHBIMM BEJIMYHUHAMY;




- TIOHHUMAaThb "
HCII0JIb30BaTh
MPEeUMYyIIECTBA
KOMaHJIHOH U
WHJVBUAYAJIBHOU
padoTHI;

NPUHUMATH  LEJIHU
COBMECTHOM
JIEATEIILHOCTH,
OpPraHU30BBIBATH n
KOOPJIUHUPOBATH
NEeUCTBUS o ce
JIOCTHKCHUIO:

COCTaB

JISITh MJ1aH JCUCTBUM,
pacnpenensiTb poiu C
Y4E€TOM MHEHUI
YYaCTHUKOB
00CyX)aTh
pE3yNbTATHI
COBMECTHOM padoThI;

- KOOpJMHUPOBATh U
BBINIOJIHATH paboTy B
YCIIOBUSIX PEajbHOTO,
BUPTYaJIbLHOTO u
KOMOMHHPOBAaHHOTO
B3aHMMO/JICHCTBUS,

- OCYUIECTBJISTh
MO3UTUBHOE
CTpaTErnYecKoe
MOBEJCHUE B
Pa3IUYHBIX
CUTYyaIUsX, TPOSIBISATH
TBOPYECTBO U
BOOOpakeHue, ObITh
WHUIIMATUBHBIM.
OBiazienue
YHUBEPCATbHBIMU
pEeryJSTUBHBIMU
NEUCTBUSIMU:

r)  nOpuHATHE CceOs
U JIpYTUX JIFOJECHU:

- MPUHUMATh MOTHBBI
U apryMEHTHl JIPyTHUX
JIOACU TIpU  aHaIU3e
PE3yNbTATOB
NeSATEIbHOCTH;

- IPU3HABATh CBOE

yMEHUE MPUBOJUTH MPUMEPHI
IOPOSIBJIICHUS]  3aKOHA  OOJIBLINX
qyucen B IPUPOAHBIX u

OOLIECTBEHHBIX SBJICHUSX;
YMETb CBOOOJHO ONEPUPOBATH
HNOHATUSMU: CTENIEHb C LETIBIM
10Ka3aTesneM, KOpEeHb
HaTypaJIbHOM CTEIEHH, CTETIEHb C
palOHaIbHBIM IIOKA3aTENEM,
CTEIEHb C IEVCTBUTEIbHBIM
(BEIIECTBEHHBIM ) TIOKA3aTENEM,
jorapudM 9ucia, CUHYC,
KOCHUHYC, U TAHT€HC
IPOU3BOJIBHOTO YUCIIA;

YMETh CBOOOJIHO OIIEpUPOBATH
HOHATUSAMU: TpaduK (QyHKIMH,
oOpaTHast GyHKUHSA, KOMIIO3ULIUA
GyHKUMNA, AUHEHHas (QyHKLIMS,
KBaJpaTUyHas byHKIHS,
CTeneHHass (QYHKUUA C LEIbIM
MOKa3aTelieM,
TPUTOHOMETPUUYECKHE (PYHKIHUH,
oOpaTHbIE TPUTOHOMETPUYECKHE

GyHKIIMU,  TMOKa3aTelibHas |
JgorapupMuyecKas byHKUINY;
yMETh CTPOUTH rpaguku
GyHKUIHA, BBITIOJIHATD
npeoOpa3zoBaHus rpadukoB
dynxumi;

-yME€Th HCIOJIb30BaTh TrpaduKu
byHKUMN TUTSI U3y4YEeHUs
MPOLIECCOB M 3aBUCUMOCTEN TPHU
peumeHun  3ajad U3 APYTHX
y4eOHbIX  TOpPEeIMETOB W U3
peanbHOM  KU3HM;  BBIPAKATH

dbopmysiaMu 3aBUCUMOCTU MEXK]TY
BEITUYMHAMU;

- CBOOOJHO OMepUpOBaTh
TOHSTUSIMH:

NEPUOJIUYHOCTD byHKIHH,
OTrpaHUYEHHOCTh byHKIHIH,
MOHOTOHHOCTh byHKUIMH,
AKCTPEMYM byHKIMH,
HamOoJbplIeeE UM HAaWMEHbIee
3HA4YECHUS byHKIMN Ha

IPOMEXKYTKE; YMETh MPOBOAUTH
ucclen0BaHne PYHKIUY;




IpaBO U MPaABO APYTUX
JIFOJIeN Ha OIIMOKMU;
pa3BUBaTh

CITOCOOHOCTbH
IMOHUMATh MU C

- YMETh UCIOJIb30BaTh CBONCTBA U
rpaduku GyHKIUN 1)1 pEeIIeHUS
ypaBHEHUH, HEPABEHCTB U 3a/1a4 C
napameTpamu; u3o0paxarh Ha
KOOPJIMHATHOM MIIOCKOCTH
MHOECTBA PEIICHUI YPAaBHEHUH,

MO3ULINHT JIPyroro
HEPABEHCTB U UX CHUCTEM.

YeJI0BEKa.
OK 05 B 00JIaCTH | - yMETh OTIEPUPOBATH
OcyliecTBISATh ACTETUYECKOTO MOHATUSIMU: cpenHee
YCTHYIO U BOCIIUTAHMUS: apupMeTHIECKOE, MeuaHa,
MUCbMEHHYIO - 3CTETUYECKOE HauOoNbIIeE M  HaWMEHBIIEe
KOMMYHHKAIIMIO | OTHOIIEHUE K MHUPY, | 3HAUCHUS, pa3Mmax, AUCIIEepPCHs,
Ha BKJItO4as 3CTETUKY | CTaHJAPTHOE OTKJIOHCHUE
rocygjapCTBCHHOM ObITa, Hay4dHOI'O " | YUCIIOBOTO Ha60pa; YMEHHUE
SA3BIKE TCXHHUYCCKOI'O U3BJICKaTb, MHTECPHPETUPOBATH
Poccuiickoit TBOPYCCTBA, CIIOpPTa, | uHpOPMAIIHIO, TTPEACTABICHHYIO
denepannu ¢ TpyZAa W OOIIECTBCHHBIX | B Tafnuuax, Ha JUarpaMMax,
YYETOM OTHOLLICHUI; rpadukax, OTPaXKaroOIIYyO
0COOEHHOCTEM - CIOCOOHOCTH CBOMCTBA peajbHBIX IPOLIECCOB
conpanpHoro  u | BOCIHPHHAMATH U SBICHUH;  TNPEACTaBIATH

WYHBI BH/JIBI

KYISIYPHOTO | 0 corna, Tpamut 1 | s n o
KOHTEKCTA. ’

TBOPUYCCTBO CBOCIo M

TPYTUX HapOoJIOB,
OIIYIIATh
HYMOITMOHAIIEHOE
BO3JICHCTBHE
HCKYCCTBA,

B obsactu
ACTETUYECKOTO
BOCITUTAHUS:

- ACTETUYECKOE
OTHOIIEHUE K MUY,
BKJTFOYASI ACTETUKY
ObiTa, HAYYHOTO U
TEXHUYECKOTO
TBOPYECTBA, CIIOpTa,

Tpy/aa U OOIIECTBEHHBIX
OTHOILICHU;

- CITOCOOHOCTH
BOCIIPUHHMATh
pa3IMYHbIe BUIbI
WCKYCCTBA, TPAJUIINH U
TBOPYECTBO CBOErO0 U

APpYyTux BHaax
HCKYCCTBA, CTPCMIJICHUC

HCCICAOBATH CTaTUCTUYCCKHC
JaHHBIC, B TOM qucCJjC C

[IPUMEHECHUEM rpaduiecKux
METOJ0B 151 AIEKTPOHHBIX
CPEACTB;

- YMETh OIIEpUpPOBATh
MOHATUSAMU: TOYKa, MpsiMas,
IJIOCKOCTD, IIPOCTPAHCTBO,
JIByTpaHHbBIN yroJl,
CKPEIIMBAIOLINECS MpsIMBIE,
MapaJICIIbHOCTD 151
MEPIIEHAUKYJIIPHOCTh HNPSIMBIX U
IJIOCKOCTEH, yroJ MEXIY

MPSAMBIMHU, YTOJI MEXKIY IPSIMOU
U IUIOCKOCTBIO, YIOJ MEXIy
IUIOCKOCTSIMH, PAacCTOSIHUE OT

TOYKH a0 IINTIOCKOCTH,
pacCTodHnue MCKIAY IPsSIMbIMU,
pPacCTOAHUC MCIKOY
IINTOCKOCTAMMU,

-  YMCTb HCIOJB30BATHL IIpU
pEICHUN 3agad HN3Yy4YCHHBIC

(bakTbI 51 TEOPEMBI




MIPOSIBIIATH KauecTBa
TBOPYECKOU JINYHOCTH;
OBiazenue
YHUBEPCATbHBIMHU
KOMMYHHUKAaTUBHBIMU
JICCTBUSIMU;

a) oOleHue:

- OCYIIECTBIIATH
KOMMYHHUKAIIMH BO BCEX
chepax KU3HH;

- pacro3HaBaTh
HeBepOaJIbHbBIC
CpeacTBa OOIIICHHUS,
MIOHUMATh 3HaYCHHE
COLIMAJIbHBIX  3HAKOB,
pacrno3HaBaTh
MPEANOCHUIKU
KOH(JIUKTHBIX
CUTyallUlk M CMsST4aTh
KOH(JIUKTHI;

- Pa3BEpHYTO u
JIOTUYHO MU3J1araTh CBOIO
TOYKY 3peHus C
UCITI0JIb30BAaHUEM

SA3BIKOBBIX CPCACTB.

MJIaHUMETPHH; yMEHUE
OLICHMBATh pa3Mepbl OOBEKTOB
OKPYXAaIOIIEro MHUpa.

OK 06.
[TposaBasATH
rpakIaHCKO-
MaTPUOTUYECKYIO
MMO3HIINIO,
JIEMOHCTPUPOBAT
b OCO3HAHHOE
MMOBEJICHHUE Ha
OCHOBE
TPaJUIIUOHHBIX
00IIeYeTIOBEUECK
X IICHHOCTEH, B
TOM YHCJIE C
Y4ETOM
rapMOHM3AIUN
MEXKHAIMOHAIbH
BIX U
MEKPETUTHO3HBI
X OTHOILICHHH,
MPUMEHSITh

- OCO3HaHHE
oOy4JaromuMucs
POCCHICKOU
IPaKIaHCKON
UJIEHTUYHOCTH;

- LIeJICHAPABJIEHHOE
pa3sBUTHE BHYTPECHHEHU
MO3ULINHU

JUYHOCTH HAa OCHOBE

AYXOBHO-HPABCTBCHHBIX

LIEHHOCTEN HapoJ0B
Poccniickon
denepauuu,
HUCTOPUYECKHUX u
HaIllMOHAJIBHO-
KYJbTYPHBIX Tpagului,
dbopmupoBaHue
CUCTEMBI 3HAYMMBIX

OEHHOCTHO-CMBICJIOBBIX

YMETbH oIIepupoBaTh
HOHATUSAMHU: ITPAMOYTOJIbHAS
cucremMa KOOpJAWHAT,

KoopamHAaThl TOYKH, BEKTOD,

KOOpOIHHATDBI BEKTOpa,
CRaJIApPHOE IIpounu3BedeHue,
yroJi MEXEIYy BEKTOpaMu,
CyMMa BEKTOPOB,

IIPOMU3BEIeHNEe BeKTopa Ha
YHCJIO; HAXOIUTDH C IIOMOIIIBIO

dopmyt
cepeanuHbI

N3y4eHHBIX

KOOPJIUHATEI
OTpe3Ka, pacCTOTHUE MEeKIY
JIBYMS TOYKaAMU; -YMETh
BBIOWpATh IO AXO SN I
M3YyYEHHBIA METOJI JUIsl PEUICHUS

3aJga4u, pacino3HaBaTh




CTaHAapThI
aHTUKOPPYIIMOH
HOTO TIOBEICHMUS.

YCTaHOBOK
AHTUKOPPYNIIMOHHOTO
MHPOBO33PEHUS,
MPaBOCO3HAHUS,
DKOJIOTHYECKOM
KYJIBTYPBHI,

CIIOCOOHOCTH  CTABUTbH

Ocian 151 CTPpOUTH

ZKN3HCHHBIC IIJIaHBI,

B 4actu rpaxxaaHcKoro
BOCITUTAHUS:

- OCO3HaHHE CBOMX
KOHCTHUTYITHOHHBIX
nmpaB U 0OSI3aHHOCTEM,
yBaXCHUE 3aKOHA U
IIPaBOMIOPSIKA;
-IIPUHSTHE
TpaJMIIMOHHBIX
HaAIlMOHAIBHBIX,
00111eueTI0BeYeCKuX
I'YMaHHCTHUYCCKUX |
JEMOKPaTHICCKUX
IICHHOCTEM;

- TOTOBHOCTD
IIPOTHBOCTOSTH
UJICOJIOTUN
HKCTPEMHU3Ma, HallMOHA
JIU3Ma,

KceHod
oouu,
JTUCKPUMHUHALIH
COIIMAJIbHBIM,
PEIIMTHO3HBIM,
PacoBBIM,
HaIlMOHATbHBIM
IIPU3HAKaM;

- TOTOBHOCTH
COBMECTHYIO
JEATEIbHOCTD B
UHTEpecax
IPaKIaHCKOTO
o011ecTBa, y4acTBOBaTh
B CaMOYINpPAaBICHUH B
001eo06pa3oBaTeIbHOM
OpraHu3aliy U JCTCKO-
IOHOIICCKUX

I10

BCCTH

MaremaTudeckue  (akThl U
MOJEIN B

MIpUPOAHBIX U O6HICCTBCHHI)IX

MAaTEMAaTHYCCKHUC

SIBJICHUAX, B HCKYCCTBC,

- YMEHHUE PUBOAUTH IPUMEPHI
MAaTeMaTHYECKUX OTKPBITUU
POCCUHCKON U MUPOBOM
MaTeMaTUYECKOU HAYKH;

-YMETb ONEPUPOBATH
MOHATHSIMU: CITy4alHBIN OIBIT U
CIIy4anHoe coObITHE,
BEPOSITHOCTH CIIy4aitHOTO

COOBITHSA; YMETb  BBIYUCIATH
BEPOSITHOCTh C MCIOJIb30BaHUEM
rpaduuecKux METOJIOB;
NPUMEHATH (POPMYJIIBI CIIOKEHUS
U YMHOXEHHSI BEPOATHOCTEH,
KOMOMHATOpHbIE  (aKTBl U

dbopMyIIBl IPH PEIICHUN 3aj1ay;

OLICHUBATh BEPOSITHOCTHU
peanbHbIX COOBITH;
3HAKOMCTBO CO  CIIy4allHbIMU
BEJINYMHAMU; yMEHHUE
MIPUBOJIUTH MIPUMEPHI

MPOSIBJICHUSI 3aKOHA OOJIBIIIHUX
yyucel B NPUPOIAHBIX U

O6H_IGCTBCHHI>IX SABJICHUAX.




OpraHu3alusX;

- YMEHUuE
B3aMMO/JICHCTBOBATh C
COLIMAJIbHBIMU
UHCTUTYTaMH B
COOTBETCTBHM C HX
GyHKIUAMH u
Ha3HAYCHUEM,;

- TOTOBHOCTH K
T'YMaHUTAPHOMU 51
BOJIOHTEPCKOU
JEATEIIbHOCTH;
MaTPUOTUYECKOTO
BOCIIUTAHUS: -
c(hOpMHPOBAHHOCTh
POCCUHCKOU
TPaKIaHCKOH
UJICHTUYHOCTH,
MaTpUOTU3MA,
YBAXKEHUSI K CBOEMY
Hapoxy, YyBCTBa
OTBETCTBEHHOCTH
nepen Ponunon,
TOPJIOCTH 3a CBOM Kpaii,
ceoro Pomuny, cBou
A3bIK U KYJBTYpY,
MPOLLJIOE MHACTOSILEE

MHOT'OHAIIMOHAJIBHOTO
Hapozaa Poccuu;

- LIEHHOCTHOE
OTHOLIEHHUE K
roCy1apCTBEHHBIM
CHUMBOJIaM,
MCTOPUUECKOMY 151
IIPUPOJHOMY HACIIEIUIO
MaMsITHUKaM,

TPaIULIUSAM HapOoJI0B
Poccun, noctmxeHusM
Poccun B HayKe,
UCKYCCTBE, criopTe,
TEXHOJIOTUSX U TPYIE;

- uaerHasa

yOEXKIEHHOCT,
T'OTOBHOCTD K
CITy’KEHUIO U

3allUTe OreuecTBa,

OTBCTCTBCHHOCTB 34 €TI0




51

cynp0y;
oOyJarommuMucs
ITOHSITHS U
YHUBEpCaIbHBIC
y4eOHBIC
(perynsTUBHBIC,
[IO03HABaTEILHBIE,
KOMMYHHUKATHBHBIC);
- CIIOCOOHOCTD
HCIIOIb30BaHU B
[IO03HABATEILHON

MpPaKTHKE,
CaMOCTOSITCIILHOMY
TIJIAaHUPOBAHHEO u
OCYIIECTBJICHUIO
y4ueOHOMI

JeSTeIIbHOCTH,
OpraHu3aIyyu y4eOHOTO
COTPYIHHUYECTBA c
MeIarOrMIeCKUMHU
pabOTHUKAMU u
CBEPCTHHKAMH, K
YY9aCTHIO
WHIUBUAYaAJIbHON
oOpaszoBaTeIbpHON
TPaeKTOPUH,
OBJIQJICHUE
y4eOHO-
HCCIICIOBATEIILCKOM,
MIPOEKTHOU "
COLMAJIbHOMN
JeSTEIIBHOCTH.

OCBOCHHBIC

JICHUCTBUS

nx

COIMaJILHOM

HaBbIKaMH

OK 07. ConelicTBoBaTh
COXPaHEHUIO
OKPYKaIOIIEN CPeIbl,
pecypcocOepekeHHIO,
NPUMEHSTH 3HAHUS 00
WU3MEHEHUH KJIMMaTa,
MPUHIUIIBL OEPEKITUBOTO
IPOU3BO/ICTBA,
s3¢dpexTuBHO
JIEVCTBOBATh B
Ype3BbIYaHbIX
CUTYaLHSIX.

HE MPUHUMATh JEHCTBUS,
MIPUHOCSIINE Bpen
OKPY’KaroIIEn Cpee;
YMETH
MPOTHO3UPOBATh
AKOJOTHYECKHE
MOCJICACTBUS JCHUCTBUH,
MpeI0TBpaIIaTh UX;
- pacHIMpHUTH
NS TeIIbHOCTH
AKOJIOTHYECKOM
HaINpaBJIECHHOCTH;

OIIBIT

- YMETh ONEepPUpPOBaATh
TTOHSITHSIMH
byHKIIMS, HEMpephIBHAS
bynkums;
IPOU3BOJIHAS,
nepBooOpazHasi,
OITPEICIIEHHBIN
WHTETPAJ;
-yMeTh HAXOIUTh

IIPONU3BOJHEIC




pa3pabaThiBaTh T1aH
penieHus: MpodJeMbl ¢
y4eToM aHanM3a
UMEIOIIIUXCS
MaTepHaIbHBIX U
HEMaTepHaIbHBIX
peCypcoB;

- OCYILECTBIISATh
1eJIeHanpaBIIeHHbBIN
MOKCK MIepeHOca CPeCTB
U CIOCOOOB JEHUCTBUS B

npodeccuoHaIbHYy IO
cpeny;

- YMETh MEPEHOCUTD
3HAHUS B
MIO3HABATEIbHYIO U
PAKTUYECKYIO0 00JIacTh
KU3HEAECATEIbHOCTH;

- mpeajaraTh HOBBIE
IIPOEKTHI, OIICHUBATh
ujen c MO3ULINHU
HOBU3HBI,
OPUTHHAIBHOCTH,
IIPAKTUYECKON
3HAYUMOCTH;

- J1aBaTh OIIEHKY HOBBIM
CUTyalusiM,  BHOCHTB!
KOPPEKTUBBI B
NEATEIIbHOCTb,

OLICHUBATh COOTBETCTBHUE
pE3yJbTaTOB LEIISM.

JJIEMEHTapHBIX
(yHKIMM,  KUCHONB3YS
CIIpPaBOYHBIE
MaTepUaIbl;
UCCIIEI0BATh B
IPOCTEMIIMX  CIIy4asx
byHKIIUN Ha
MOHOTOHHOCTb,

HAaXOJUTh HauOOJIbIINE
u HAMMEHBIINE
3Ha4YeHUs (PYHKIIUIA;

- CTPOUTH TpaduKu
MHOT'OYJICHOB C
UCIIO0JIb30BaHUEM
arrmapara
MaTeMaTU4YECKOTO
aHanu3a; IPUMEHATD
IIPOU3BOJIHYIO MPH
pelIEeHNH 3a7a4 Ha
NBI)KEHUE; PEIIATh
PaKTHKO-
OPHUEHTUPOBAHHBIE
3a/1a4yv Ha HauOOJIbIINE
Y HaMEHBIIINE
3HAYEHUs, Ha
HaXO0XXJICHUE MyTH,
CKOPOCTH U YCKOPEHHUS,
- yMETb  ONEPUPOBATh
MOHSATUSIMU:  JIBUKEHUE
B MIPOCTPAHCTBE
nonoOHele  GUrypel B
MIPOCTPAHCTRBE;
UCII0JIb30BaTh
OTHOILLIEHUE TUIOLIAJEH
MOBEPXHOCTEN 51
00BEMOB MMOJOOHEBIX
buryp mnpu peueHuu
3azay;

- YMETbh BBIUUCIISITh
reoOMEeTPUYECKUE
BEITUYMHBI (JIUHA, YTOI,
ILIOLIAb, O0OBEM,
JI0IA/1b TIOBEPXHOCTH),
UCIIOJIb3YS U3YYECHHBIE
(dbopMyIIBl 1 METOJIBI.




IIK 1.3. IIpoBoauTh Y4YET NEHEXKHBIX CPEACTB, O(QOPMIISTH JIEHEXKHBIE U
KaCCOBBIE JJOKYMEHTHI.

IIK 2.5. [IpoBoauTh mpoIenAypbl HWHBEHTapU3alMU (PUHAHCOBBIX
00513aTEIBCTB OPTaHU3ALINH.

[IK 2.6. OcymectBisaTe cOop uHGOpMAMU O JACITEIBHOCTH OOBEKTa
BHYTPEHHET0 KOHTPOJIS 10 BBITIOJHEHUIO TPEOOBAaHU MPAaBOBOW M HOPMATHUBHOMN
0a3bl 1 BHYTPEHHUX PETIaMEHTOB.

[1K 3.2. OpopmnaTh miaTéxHbIe TOKYMEHTHI JIJISl IEPEUUCICHHS HAaJIOTOB
1 cOOpOB B OIO/DKET, KOHTPOJIMPOBATH UX MPOXOKACHHUE IO PACUETHO-KACCOBBIM
OaHKOBCKHM OIEpaLUsIM.

[IK 4.5. IlpyuHuMaTh y4acThe B COCTAaBIEHUU OM3HEC-TIJIaHa.

I[IK 4.7. IlpoBoauTh MOHHUTOPUHI YCTPAHEHHUS MEHEIKMEHTOM
BBIIBJICHHBIX HAPYIIEHNW, HETOCTATKOB U PUCKOB.

I[IK 5.5. IIpoBoauTh HAJIOrOBOE IUIAHUPOBAHUE  JEATEIIBHOCTH

OpraHu3aluu.

1.4. Pexomenayemoe KOJMYECTBO 4YaCOB HAa OCBOCHHE INPOrpPaMMBbI
AUCHHUILINHBI:

MaKCUMaJIbHOW y4eOHON Harpy3ku oOydaromierocsi - 226 4acoB, B TOM
qrciie: 00s3aTebHON ayIUTOPHOM yueOHOM Harpy3ku oOyyaromierocst 214 gacos:
B T. 4. jJekuuii — 100 gacoB, mpakTudeckux 3aHsATUH - 114 yacos, 3x3ameH — 6

4acoB, CaMOCTOsTeNIbHAs paboTa oOyuaronierocst — 6 4acos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHUTIJIAHBI

2.1. O0bemM y4eOHOH JUCHUNIMHBI U BBl Y4eOHOH padoThl

Bun yaeOHol paboTh O6bem
JacOB

MakcuMmainbHas yueOHasi Harpyska (Bcero) 226
OO6s3aTenpHas ayAUTOpHasl yueOHasi Harpy3ka (BCEro) 214
B TOM YHCJIC:
JICKIIAH 100
MPAKTHYECKUEC 3aHSATUS 114
CamocrosiTenbHas paboTa 00y4arouXCst 6
[IpoMexyTOUHas aTTecTalus. IK3aMeH 6




2.2. TemaTuueckuii miaH u coaepkanue yueoOHo aucuuminael OO[.07 MATEMATHUKA

Copnep:xkanue y4eOHOro marepuasia (0OCHOBHOE M IP(PeCcCHOHAIbHO-

HauMeHoBanue O6bem | @opmupyembie
OPUEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKHE PA0OTHI,
pa3aesioB U TeM . YacoB | KOMIIETEHIIUH
NPUKJIATHON MOYJIb (IIPH HAJIMYHH)
Paznen 1 IHoBTOpEHMEe Kypca MATEMAaTHUKH OCHOBHOI HIKOJIbI 16
OK-1, OK-2,
Tema 1.1 ba3oBple 3HaHUS W YMEHHsS MO MaTeMaTWKe B NPo(hecCHOHATbHOU OK-3,0K-4,
Lenb 1 3a1a4u MMOBCEHEBHOM JACATEIBHOCTH. OK-2, OK-5;
MaTEMaTHKH P KomOunupoBanHoe 3aHatve. JleHCTBUS HAg  MOJOKHUTEIbLHBIMH 2 OK-6; OK-7;
OCBOCHHU [1K-1.2; TIK-4.2;
OTPHUIIATEIHLHBIMH YHCIAMHU, OOBIKHOBEHHBIMU U JICCITUYHBIMU APOOSMHU.
criennanbHOCTH. Yucna u Koumb I1K-5.6
S — OMOMHUPOBAHHOE 3aHITUE
Breipaxenus u
npeoOpa3zoBaHusl.
. OK-1, OK-2, OK-
Tema 1.2 JevictBus co cTreneHsMu, GopMyJibl COKPAIIEHHOTO YMHOKEHHS. 3 OK-4. OK-2
Hpe%6pa3OBaHHe KOMOUHHMPOBaHHOE 3aHSTHE 2 OK-5: OK-6: OK-
anreOpanyecKux ’ ’
BbI anlzeHHﬁ 7, TIK-1.2; TIK-
p : 4.2; I1K-5.6
IIpodeccuoHaIBHO-OPUEHTHPOBAHHOE COACPIKAHME
(conepmaﬂne INPUKJIAAHOIO0 MOIlyJIﬂ) OK-1. OK-2. OK-
Tema 1.3 5 2 3,0K-4, OK-2,
TeoMeTprs Ha UJIbI TUIOCKUX (PUTYP Y WX TUJIOIIAIb. OK-5: OK-6; OK-
TIOCKOCTH. [IpakTUKO-OpUEHTUPOBAHHBIE 33J]a41 B KypCe T'€OMETPHUU Ha IUIOCKOCTHU 7; IIK-1.2; TIK-
[IpakTrueckoe 3aHsITUE 4.2; TIK-5.6




Tema 1.4

[IponieHTHBIE [IponeHThl. Pemenue 3a1a4 Ha NIPOLIEHTBHI.
BBIYHUCJICHUS. [IpakTueckoe 3aHsATHE 2
Tema 1.5 Oynkunu u ux rpaduku. JInHeinble, KBaapaTHbIe, APOOHO-TUHEITHBIC 2
OyHKIMU U UX YpaBHEHMS U HEepaBeHCTBA. [IpakTuueckoe 3ansaTue
rpaduku. YpaBHEHUS U
HEPABEHCTBA
Tenma 1.6 CriocoObl pelieHus CUCTeM JIMHEWHBIX ypaBHEHUU. CHUCTEMbl HETMHEHHBIX
) . ypaBHeHHI. CHCTEMBbI HEPABEHCTB. 4
CucreMbl ypaBHEHUN U
KoMOuHupoBanHoOe 3aHsITHE
HEPABEHCTB.
T 17 Kontponwsnas pabota Ne 1 (BxoaHOM KOHTPOJIb). Beluncnenus u
ema 1.
. npeoOpa3oBaHus. Y paBHEHUS U HEpaBeHCTBA. [ 'eomMeTpus Ha 2
BxoaHOM KOHTPOJIb.
IIJIOCKOCTH.
Pa3znen 2 KopHu, crenenun. Ctenennas pyHkuus 16
Tema 2.1
Crenennas gpynkius, e€ | [lonsTre KOpHS N-0if CTenmeHW W3 JEHCTBUTEIHHOTO uucia. DyHKIUU 2

CBOMCTBA.

n (V) (V) [V
y = Vx, ux cBoiictBa n rpaduxn. CBoiicTBa KOpHS N-0if CTEIEHH.
KomOuHupoBaHHOE 3aHITHE




Tema 2. 2
[TpeobpazoBanue
BBIPAXKEHNUN C KOPHIMU
N-OM CTEIECHU.

[IpeoOpa3zoBanue UppalMOHATIBHBIX BBIPAKEHUN.
KoMOuHupoBaHnHoe 3aHsTHE

Tema 2. 3

CBoIicTBa CTEHEHU C
palnvoHaIbHBIM U
eV CTBUTEIILHBIM
MMOKa3aTeIsIMHU.

[TonsiTue cTeneHu ¢ JitoObIM PallMOHATEHBIM TTOKA3aTEIEM.
Crenennble (YHKIUU, UX CBOMCTBA U rpaduKu
KomOuHupoBaHHoe 3aHsITHE

Tema 2. 4
[IpeoOpazoBanue
BBIDQXEHUNU N-OU
CTENEHU

[IpeoOpazoBaHue BbIpaXXEHUM N-0#l CTENEHU

Tema 2. 4 PaBHOCMIBHOCTD HppaLMOHAJIBHBIX YPAaBHEHWNA U HEPABEHCTB. MeTOIBI UX
Pemenne peieHus.

UpparoHaIbHbIX Pewenne nppallMOHAIBHBIX YPABHEHUM U HEPABEHCTB.

YPaBHEHUM. KomMOuHupoBaHnHOE 3aHsTHE

Tema 2.5 CnocoObl peleHrs CUCTEM UPPALIMOHATIBHBIX YPaBHEHUH.

Pemenne cucrem

UppalMOHaIbHbIX

YPaBHCHUM.

KontponbsHas pabora
No 2 o teme «Crenenu
1 KopHu. CTeneHHas

byHKIHS

Omnpenenenue creneHHon ¢pyHkuuu. Mcnons3oBanue e€ CBOWCTB MpH
pEllIeHNY YPAaBHEHU U HEPABEHCTB.
Kontponwsnas pabota Ne 2 o Teme «Ctrenenu u kopHu. CTeneHHas

GyHKIMSA




Paznen 3 IMoka3arejabHast PyHKIHS 12
Tema 3.1 Crenenp ¢ NPOU3BOJILHBIM ﬂeﬁCTBHTenLHLnX[ II0Ka3aTeJeM.
TokasaTe/bHas OnpeneneHue MoOKa3aTeIbHOW (QYHKIUU, €€ _CBOHCTBa H rpaduk.
. 3HAKOMCTBO C NPUMEHEHUEM MOKa3aTeJbHOM (yHKUMH. Pemenue 2
(yHKuus, €8 crolicTBa NOKa3aTeIbHbIX YPAaBHEHUN (PYHKIIMOHAIBHO-TPa(UUECKUM METOJIOM.
A rpaduki. Hucno e. KomMOnHMpOBaHHOE 3aHATHE
Tema 3.2 Pemenne mnoka3aTenbHBIX  YPAaBHEHHM  METOJOM  YPaBHUBAHUS
Pemenne IoKa3arelien, METOIOM BBCJICHUS HOBOU IIEPEMEHHOM,
MOKa3aTeJIbHbBIX (GYyHKIMOHAIBHO-TPAUUECKUM METOJIOM. PellleHne MoKa3aTeabHbIX 8
ypaBHEHUU U HepaBeHCTB. [IpakTueckoe 3aHsATHE
HEpPABEHCTB. Pemenue cucteM nokazaTebHbIX YPABHEHUN.
Cucrembl KoMOuHrpoBaHHOE 3aHATHE
NOKa3aTeJIbHbIX
YPaBHEHHUM.
Tema 3.4 Pemrenne nokasarenbHbIX YPaBHEHUN METOJIOM YPAaBHUBAHHMS MOKa3aTelIed U
KonTponbHas pabota METONOM BBEICHHMS HOBOM IIEPEMEHHOW. Pemenue mnoka3aTeabHBIX
Ne 3 o Teme HEPABEHCTB. 2
«ITokazaTenpHas Kontponbnas pabdota Ne 3 mo Teme «IlokazatensHast QyHKITUSN
(GyHKIMS»
Pazpen 4 Jlorapudgwmsbi. Jlorapudpmuyeckas GpyHKIus 18
Tema 4.1
Jlorapudwm uncmna. Jlorapudm uncna. JlecATUYHBIA U HATYpadbHBIN JOoTapu(MBbI, YUCIIO €.
2

JlecaTUUHbIN U
HaTypajabHbIN

Jorapu@Mbl, YUCJIO €.

KoMOuHupoBaHHOE 3aHSATHE




Tema 4.2
CaoiicTBa
JorapudmMoB
[Ipeo6Gpa3oBan
ue
Jorapudmuyuec
KHUX
BBIPAKECHUU

CaoiicTBa norapudmon. Onepanus JorapuMUpOBaHUS.
KomOunupoBanHoe 3aHsTHE

Tema 4.3
Jlorapudmuueckas
byHKUMs, €€ CBOMCTBA
U rpaduKu.

Jlorapudmuueckas pyHkius, e€ cBocTBa U rpaduKu.
KoMOuHupoBaHHOE 3aHATHE

[Tonsitue norapudmuueckoro ypaBHenus. Onepanus noreHupoanus. Tpu

Tema 4.4

Pemenue OCHOBHBIX METOo/1a penieHus aorapu(pMUYECKUX YpaBHEHUI:
Jorapu(pMHUECKUX (GyHKIIMOHAIBHO-TpaUUECKU, METOJ MOTEHIUPOBAHUS, METOJ BBEICHMUS
YPaBHEHUH U HOBOI nmepeMeHHoH. Jlorapudmudeckue HepaBeHCTBA.

HEPaBCHCTB. KoMOMHMPOBaHHOE 3aHATHUE

Tema 4.5 AJITOPUTM pELICHUS CUCTEMBI YPaBHEHHI. PaBHOCHIIBHOCTH

Cucrempl Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB.

JorapupmMUYECcKux KoMOuHupoBaHHOE 3aHSATHE

YPaBHEHUM.

Tema 4.6 IIpogeccnoHAILHO-OPUEHTHPOBAHHOE COAePKAHHE

Jlorapudmsl B ipupoze
U TEXHHKE.

(conep:kaHue MPUKIATHOTO MOTYJIs1)

[Tpumenenue norapudma. Jlorapudgmudeckas crvpans B mpupoe. E€
MAaTEMATUYECKUE CBOMCTBA.

IIpakTHueckoe 3aHsTue

Tema 4.7
KouTtposnbHas pabota
Ne 4 mo teme
«Jlorapugmsi.
Jlorapudmuueckas

byHKIHS

Jlorapudmuueckas pynkius. Pemenue nmpoctenmmx
JorapuMUYECKUX YpaBHEHHI.

Kontponbshas padora Ne 4 o teme «Jlorapudmer.
Jlorapudmuueckast pyHKIUSD)




Pa3znen 5 OcHoBbI TpUTrOHOMeTpUHU. TPpUrOoHOMETPUYECKHE PYHKIIUHN 32
Tema 5.1 Paguannas wmepa yria. IIoBOpOT TOYKM BOKpPYr Hayajga KOOpPAMHAT.
Tpuronomerpruueckue Onpenenenue cuHyca, KOCHHYCa, TaHI€HCAa M KOTAaHI€HCA YuUCia. 3HAKH
byHKIIH CHUHYCa, KOCMHYCa, TAaHI'€HCA W KOTAaHI'€HCAa IO YETBEPTSAM. 3aBHCHMOCTb
IIPOU3BOJIBHOTO YIJIA, ME¥XKy CHHYCOM, KOCUHYCOM, TAHI'€HCOM M KOTAaHT'€HCOM OJHOTO M TOTO K€ 2
yucia. Paguannas u yria.

rpagycHas Mepsl yriioB. | KomOuHupoBaHHOE 3aHATHE

Tema 5.2 Tpuronomerprueckue ToxaecTBa. CHHYC, KOCUHYC, TAHTE€HC U KOTAHT€HC
OcHoBHBIE VIJIOB & U — . POpMyIibl IPUBEIACHUSA.

TPUTOHOMETPUYICCKUC KoMOuHMpoBaHHOE 3aHATHE 4
ToXAecTBa. DOpMYyJIbI

IIPUBEICHUS.

Tema 5.3 CymMma u pa3HOcTh cuHycoB. Cymma M pa3HOCTh KOCHHYCOB. CHHYyC H
Cunyec, KOCHHYC, | xocuHyc nBoiHOro yria. ®opmynsl monoBuHHOro yria. IIpeoOGpa3zoBanus
TaHTCHC — CYMMBL M | cynmvpl TpuronoMeTpruueckux GyHKIMHA B IIPOM3BENCHHE W TIPOM3BEICHHS B
Pa3HOCTH JIBYX YIJIOB .

CHHYC H KOCHEHYC cymMMy. BpIpaxenue TpUroHOMETpUYECKHX (YHKIMII 4epe3 TaHIeHC 3
IBOIHOTO yriIa. II0JIOBUHHOTO apryMeHTa. [IpeoOpazoBanus ITPOCTEUIIINX
dopmyiasl TPUTOHOMETPUYECKUX BBIPAKECHUIN
IMOJIOBUHHOTIO yrIa. KoMOuHHMpOBaHHOE 3aHATHE
[Ipeo6GpazoBanus
MPOCTEUIIIUX
TPUTOHOMETPUYECKUX
BBIPAKECHUN.
OOusacTb ompeneneHuss U MHOXKECTBO 3HAYEHUH TPUTOHOMETPUYECKUX
Tema 5.4 bynkuuid. YETHOCTh, HEYETHOCTH, MEPUOJAUYHOCTH TPUTOHOMETPUUYECKHUX
TpPHrOHOMETPHYECKHE ¢yukuuii. CsoiictBa W rpaduku ¢GyHKIUHA Y=COS X, Y=Sin X, Yy=tg X, ,
y=ctg X.

(GyHKIIMH, UX CBOMCTBA
U rpadukmy.

KoMOuHupoBaHHOE 3aHSATHE




Tema 5.6 Cxxatue u pacTsbkeHue rpadukoB

[Ipeo6pazoBanue TPUTOHOMETPUUECKUX (PYHKITUH.

rpaduKoB [TpeoOpa3zoBanue rpadukoB

TPUTOHOMETPHUECKUX TPUTOHOMETPUUECKUX (PYHKIIHI.

GyHKIMA. [TpakTHueckoe 3aHsATHE

Tema 5.7 IIpo¢eccrnoHaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHHE
Onucanue (coxpep:kaHMe NPUKIATHOTO MOLYJIsI)

IIPOU3BOACTBEHHBIX Hcnonp30BaHne CBOMCTB TPUTOHOMETPUUYECKUX (PYHKIINI B

IIPOLIECCOB € MTOMOLIBIO
rpa@uKoB QyHKIHIA.

npoecCHOHANBHBIX 3aauax.
[IpakTueckoe 3aHsATHE

Tema 5.8

OOpatHblie TpuroHoMmerpudeckue GyHkiun. Mx cBoiicTBa u rpaduky.

OGpaTHbIe KomOuHupoBaHHoE 3aHATHE
TPUTOHOMETPHUYECKUE
byHKIUU.
[IpocTeimme TPUroHOMETPUUYECKNE YpaBHEHM. Pemenne
Tema 5.9 TPUTOHOMETPUUECKUX YPABHEHUI OCHOBHBIX THIIOB: MPOCTEHIIINE
TpHrOHOMETpHYECKHE TPUTOHOMETPUUYECKHUE YPAaBHEHHUS, CBOJALIMECS K KBAJAPATHBIM,
yYpaBHEHUS U peniaemMeple pasioKeHUEM Ha MHOXKUTEIH, OJHOPOIHbBIE
HCPaBCHCTBA. YpaBHEHUS.
KomOGunupoBanHoe 3aHsTHe
Tema 5.10 CucTeMbl TPUTOHOMETPUYECKUX YPABHEHUM.
Cucremsl KomOuHnpoBaHHoe 3aHsATHE
TPUTOHOMETPUYECKUX
YPaBHEHUM.
Tema 5.11 [IpeoOpa3zoBaHre TPUTOHOMETPUUECKUX BhIpakeHH. Pemenne

Kontponbhas pabota
Ne 5 1o reme
«OcHOBBI
TPUTOHOMETPUH.
Tpuronomerpruueckue

GyHKIUN

TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB B TOM YHUCJIE C
WCITOJIb30BAHUEM CBONCTB (DYHKIIHIA.

Kontponbnas padotra Ne 5 1o teme «OCHOBBI TPUTOHOMETPHH.
Tpuronomerpruueckue QyHKITAN




Paznen 6 IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE 18
Tema 6.1 [Ipenmer ctepeomeTpun. OCHOBHBIC MOHATHUS (TOUYKa, MpsAMasi, MIOCKOCTb,
OCHOBHBIE TOHATHS npocTpaHcTBO). OCHOBHBIE aKCHMOMBI cTepeomeTpuu. llepecekaromnuecs,
CTEPEOMETPHHU. napajuielibHble M CKpenuBaroniecs mnpsmbie. [IpusHak U CBONCTBO 2
PacnionoxxeHue npsiMbIX | CKpeUIUMBaIOMIMUXCS MPSMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPHI.
U TIJIOCKOCTEH. KomOGunupoBaHHoe 3aHATHE

[MapannensHbie npsiMas u mIockocTk. Onpenenenue. [Ipusnak. CpoiictBa (¢
Tema 6.2 nokazarenbcTBoM). [Tapannensubie iockoctu. Onpenenenue. [IpusHak.
HapaHHeHBHOCTE CaolicTBa (¢ 10Ka3aTeabCTBOM). TeTpasp U ero 3JIeMEHTEL.
TPAMBIX, HPAMOH 1 [Tapannenenunen u ero 3neMeHTbl. CBOMCTBA MPOTUBOIIOIOKHBIX TPAHEN U 4
Ezgzﬁggf;l 0CTh IuraroHaiien napamenenunena. [locrpoenne ceuennii. Pemenue 3agay.
IOCKOCTEl. Perremnie KomOunupoBanHoe 3aHsTHE
3aj1ay.

[leprieHIUKYISIpHBIE npsiMbIE. [TapannenbHbie psIMbIE,
Tema 6.3 MEPIEHIUKYJIIPHbIE K INIOCKOCTH. [IpU3HaK nepneHAnKyISpHOCTH MPAMO
TlepneHanKyIApHOCTL |y pyockocTn.  J[0KA3aTeNBCTRO. [lepneHaUKyaap ¥  HAKJIOHHASL.
Eﬁgg}f&;ﬁpﬂMOH “ [lepnieHAUKYIISIPHOCTD IJIOCKOCTEN. lIpu3HaK mNepneHIUKyISIPHOCTH 9
MepIeH K’YJISI PHOCTH mockocTen. [lokazarenscTBo. PaccTosiHUSA B TPOCTPAHCTRBE.
IOCKOCTE. KomOuHnpoBaHHOE 3aHATHE
Tema 6.4 Teopema o Tpéx nepneHauKysipax. JlokazaTenbCTBO.
Teopema o Tpéx Yroa Mexay NpsaMoi U INIOCKOCTBIO. YTOJI MEXIY TIIOCKOCTSIMH.
NEPIEHIUKYIISIPaX. KomOunupoBanHoe 3aHsATHE 4

Pemenne 3agau




IIpodeccuoHaIBLHO-OPUEHTHPOBAHHOE COACPKAHME

Tema 6.5 (coaep:kaHue NPUKJIAJHOTO MOAY.JIsA)
Pemenne 3anay. AKCHOMBI cTepeoMeTpHuH. llepneHauMKyIIpHOCTh HPSAMONM M IUIOCKOCTH,
Eﬁ:cl\:::;; . MAPAIETHOCTE  JBYX  MPAMBLX,  MEPHCHMKYNPHBIX  IUIOCKOCTH,
NpoCTpaHCTRE TIEPIEHUKYISPHOCTD IIOCKOCTEH 4
[IpakTueckoe 3aHsATHE
Pemenue 3anau. [Ipsimble U IIOCKOCTH B IPOCTPAHCTRBE.
Tema 6.6 [lepeHauKyISPHOCT U HAPAILIETLHOCT MIPSAMBIX M IIOCKOCTE.
Kontponbhas — pabota | cypemuparommecs npsimbie
Ne 6 no Teme «IIpsimble K 6 Ne 6 v 2
3 IOCKOCTH . OHTpoJbHas pabora Ne nmo Teme «IIpsAMBIE W ILIOCKOCTH B
HPOCTpAHCTEEY IPOCTPAHCTBEY
Paznen 7 KoopanHaTsl 1 BeKTOPHI B IPOCTPAHCTBE 12
Tema 7.1 JlekapTOBbI KOOPAMHATEI B pocTpancTie. [IpocTeiimue 3a1auu B
HexapToBbl KOOpAMHATAX. PaccTosiHie MEXKIY IBYMs TOYKAMM, KOOPIAUHATHI
KOOpAMHATBI B CEPEIMHBI OTPE3KA. 2
MPOCTPaHCTBE. KOMOMHUDPOBaHHOE 3aHATHE
Paccrosaue mexny
JIBYMS TOUKaMH.
Tema 7.2 Bekropsl B nmpoctpaHcTBe. CI0KEHUE U BBIYMUTAHUE BEKTOPOB. Y MHOKCHHUE
KoopauHaThl BEKTOpPa B | pexropa Ha unciio. KoMIaHapHbIe BEKTOPBL.
IPOCTPAHCTBE.
Koopaunatel cepenvHbl 5

oTpe3Ka




Tema 7.3

Ckansipaoe
MPOU3BEACHUE
BEKTOPOB. YTOJI
MEXIy BEKTOpaMH

Paznoxenue BekTOpa 1O TpeMm
CKaJIIpHOE

CkansipHo€ TPOU3BEJECHUE BEKTOPOB.
BekTopaM.  KoopauHatel
MPOU3BEJICHUE BEKTOPOB B KOOPJIMHATAX, YTrOJ MEXKIY BEKTOpaMHU, Yroll

HCKOMIIIAHAPHBIM BCKTOpPA,

MEK]Ty IPSIMOM U TIJIOCKOCTBIO, YTOJI MEXY IJIOCKOCTSIMHU.
KomOuHupoBaHHOE 3aHITHE

Tema 7.4
Pemenue 3ajad 1o
Teme «BekTopsl B
IPOCTPAHCTBEN
Tema 7.5 IpodeccHonaabLHO-0PHEHTHPOBAHHOE COlCPKAHIE
TIpakTuko- (comep:kanue NMPUKJIAJAHOTO MOIY.JIsA)
OPHEHTUPOBAHHbIE y y
p P KoopauHaTHAas MIOCKOCTh. BBIUMCIEeHHe PACCTOSHUH M TUIOMAaei Ha
3a1a4M Ha -
KOOpPMHATHO! niaockocTd. KonudyecTBeHHbIE pACUETHI.
TOCKOCTIL [TpakTHYECKOE 3aHATHE
Tema 7.6 JlekapToBbl KOOPAMHATHI B IIPOCTPAHCTBE. BEKTOpPs B MHPOCTPAHCTBE.

KonTtponbHas paborta
No 7 mo teme
«KoopauHatel u
BEKTOPHI B
MPOCTPAHCTBE»

CnoxxeHHe W BBIYMTAHUE BEKTOPOB. YMHOXEHHUE BEKTOpa Ha YHCIIO.
Kommtanapusie BekTopbl. CKansipHOE IPOU3BEIECHUE BEKTOPOB. Pazmoxenne
BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BeKTopaMm. lIpocreimme 3agaun B
KOOpAMHATAX.
KOOPAMHATBI CEpPEIMHBl OTPE3Ka, CKAJISIPHOE IPOU3BEIAECHUE BEKTOPOB B

KoopauHatel BekTOpa, pacCTOSHHE MEXAY TOYKAMM,
KOOPAMHATAX, yroJ MEXKy BEKTOPaMH, yroJl MEXAY NPsIMOMN U IUIOCKOCTBIO,
YTOJI MEXKy TUIOCKOCTSMHU

Kontponshas padora Ne 7 mo teme «KoopauHaTel 1 BEKTOPHI B
IIPOCTPAHCTBE»




Pazgen 9 MHOTrOrpaHHUKHU M TeJia BpaleHust 26
Tema 9.1
[TonsaTHne [Tonarue MHOTOTpaHHUKA. Ero anemMeHThI: BepIuHbl, péopa,
MHOTOTpaHHuKa. Ero rpanu. /lnaronans. Ceuenue. Beinykible U HEBBITYKIIbIE 2
dnementhl. IIpusMa, €€ | \yororpanauku. TlonsTre npusMeL. Be ocHOBaHUS 1 GOKOBBIE
COCTaBJIAIOLINE, CEUYEHUE
rpanu. Beicora npusmsl. [IpsAmas n HakIOHHAS pU3Ma.
[Tapannenenunen, KyoO. I E
aBuibHas npusma. Ee ceuenue.
Ceuenus KyOa, p p
napasuielIeuIea KombOuHMpoBaHHOE 3aHATHE
Tema 9.2 [Tupamuna u e€ snementsl. Ceuenue nupamuabl. [IpaBuwibHas nupamuaa.
ITnpamuna, e€ VceuéHHas nMpaMua.
COCTABJISIONINE, CCUCHHE 2
KomOuHMpoBaHHOE 3aHATHE
bokoBas u nonHas
MOBEPXHOCTU U 00BEMBI
IPU3MbI U TUPAMHUIBI
Tema 9. 3 CumMMeTpust OTHOCUTEIBHO TOUKH, IPAMOM, IIIOCKOCTU. CuMMeETpus
Cummerpus B KyOe, B KyOe, mapasienenuresie, npu3Me, TupamMmuie.
napasuiesienunese, 2
KomOuHUpOBaHHOE 3aHATHE
npu3Me, mupamue.
[Ipumepsl cuMMETpUH B
npodeccun. CUMMETpHS
B IIPUPOJE, APXUTEKTYPE,
TEXHHKE, B OBITY
Tema 9.4
Pemienue 3amay 2

Pemenue 3aa4 Ha MHOTOTPAHHUKH.




Tema 9.5
[IpaBuibHBIE
MHOTOTPaHHHUKH, UX
CBOMCTBA.

IlonsiTue IMPaBUJIBHOT'O MHOI'OTPAHHHUKA. CBoiicTBa
IMPAaBUJIIBHBIX MHOTOI'PAHHHUKOB.
HpaKTI/I‘{€CKOG 3aHATUC

Tema 9.6

Humuuap, ero
coctaBistone. CeueHust
HWIAHAPA. Y CEUEHHBIN
KOHYC.

Humunnp, ero sneMenTsl. CeueHus MMHApA (MapaiielIbHOEe OCHOBAHUIO U
ocu). Pa3pépTka nunuHapa.
KomOuHupoBaHHOE 3aHITHE

Tema 9. 7

Konyc, ero
cocTapjsgronue. CeueHus
KOHyca. Y CeU€HHBIN
KOHYC.

Konyc, ero anementsl. CedeHust Konyca (rmapamuieabHOe OCHOBAHUIO U
POXOIsIee Yepe3 BEPIIUHY), KOHMUeCckue ceueHus. Pa3BépTka KoHyca.
Yceuénnbiii konyc. Ero oopasytomas u Beicota. CeueHusi yCeU€HHOTO
KOHYyca.

KomOuHupoBaHHOE 3aHITHE

Tema 9. 11

KomOuHUpOBaHHOE 3aHATHE

Tema 9. 8
[Tap u chepa, ux
CEYEeHUS.

[Tap u cdepa. Bzaumuoe pacnonoxxenne cepsl u miockoctu. CeueHus
mapa u cepsl.
KomOuHupoBaHHOE 3aHITHE




Tema 9.9
[Tousatue 00 o00BEME

[Tonsitue 06 06beme Tena. OobeM KyOa U MPSIMOYTOJIBHOTO
napayenenuneaa. O6bemM npu3Mbl U HHIMHAPa. OTHOIIEHHE 00BEMOB

Tena. OTHoO1IEHUE
mo00HBIX Tesn. O0BeMbI MupaMu bl 1 KoHyca. O0bem mapa. [Lnomaam
00BEMOB IO 100HBIX 3 2
Ten O6BLeMbI i | TOBEPXHOCTEH TEL.
TLJIOIIA N KomOuHupoBaHHOE 3aHITHE
MOBEPXHOCTEH TEJI.
Tema 9. 10 3ajaun Ha HAXOXKJEeHUE O0BEMOB M IUIOIIAACH TOBEPXHOCTEH
Penrenne 3anaq MHOTOIpaHHUKOB M TCJI BpaILlICHUSI. 2
IIpogeccnoHAIBLHO-OPUEHTHPOBAHHOE COAEPKAHHE
Tema 9. 11 (coxep:kaHMe MPUKJIATHOTO MOIYJIA)
Kombunarmn KoMOuHaIMM reoMeTpu4ecKuxX Tel. Mcnonp30Banme 2
MHOTOTPAHHUKOB U TEJ .
KOMOMHAIIM MHOTOTPAHHUKOB U TEJ BpalleHUs B PAKTUKO--
BpameHus. Pemenue
MEHTHPOBAHHBIX yax.
sanad. OpPUEHTUPOBA 3aaya
IIpakTHueckoe 3aHsTue
Tema 9. 12
KonTpomnsHas pabota OO6BbeMBbI U IUIOMIAAU MOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BpAICHHUS .
Ne 8 o Teme KontponsHas paborta Ne 8 mo Teme « MHOTOrpaHHUKH U Tejla BPaICHUS
2
«MHOTrOrpaHHUKY U TeJa
BpaICHUS
Paznen 10 IpousBoaHas pyHKIUM, €€ MPUMEHEHHE 24
[loHaTHE 4YKCIOBOW TMOCIEIOBATEIbHOCTY M CHOCOOBI €€ 3ajaHusl.
CBoiicTBa YHCIOBBIX TOCienoOBaTeNbHOCTEN. OrnpeneneHue mnpeaena
Tema 10. 1 [Ipupaienue | mocaea0BaTeIbHOCTH. BbIUMCIEHHE TMPENeNIoB  IMOCJIeI0BaTEIbHOCTEH.
dbynknuu. Onpenenenue | [Ipenen ¢ynkuuu ©Ha OeckoneuHnoctu. llpemen ¢dyHkmME B TOUKe. 2

MTPOU3BOJHOM.

[Tpupamenue aprymenta. [Ipupamenue dbyHakuun. 3amadu, TPUBOIAIINE K
MOHATUIO  TPOU3BOJHOM.  OrmpeneneHue  MNPOU3BOJHOW.  AJTOPUTM
OTBICKAHUS POU3BOIHOM.

KoMmOuHupoBaHHOE 3aHITHE




Tema 10. 2 @opMynbl M TOpaBWIA  HAXOXKJACHUS  MPOU3BOJAHBIX  ((hopMyIibI
®opMyIibl U IPaBHIIA miQdepeHIpoBanHs).
HaXO0XJICHUS KoMmOuHupoBaHHOE 3aHITHE
IPOU3BOAHBIX ((popMyITBI
nuddepeHIMPOBaHUS ).
Tema 10. 3
[IpousBoHbIE [IpousBoHbIE TPUTOHOMETPUUECKUX (GyHKUIHM. [IponsBonHbIE
TPUTOHOMETPUIECKUX NoKa3zaTeslbHOM M Jorapupmuueckor (yHkumii. OmnpeneneHue CIoKHON
byHKIHi, 5 gynkmu. IIponssoaHas CI0KHON QyHKIUH.
MOKa3aTeIbHOU u

. KoMOuHupoBaHnHoe 3aHsTHE
JorapuMUIecKon
byHKIUH
Tema 10. 4
IlpouzBognas cnoxuoit | [lonsarue HenpepwsiBHOW GyHKIMH. CBOWCTBa HEMPEPHIBHON (PYHKIUU.
}yHKIHH. CBsi3b M@Ky HENPEPHIBHOCTHIO U TUDPEepeHIMpyeMOCThi0 QYHKIIUUA B
Toustne o TOuKe. AJITOPUTM PELICHHS] HEPABEHCTB METOJ0M MHTEPBAJIOB.
HEMPEPHIBHOCTH
gynkumu. Meron KomOuHupoBaHHOE 3aHITHE
WHTEPBAJIOB.
Tema 10. 5 ['eomeTpuyeckuii CMBICT TPOU3ZBOAHONW (DYHKIIMU - YIIOBOM
["eomeTpHyecKuii kodddurmeHT kacareapbHOM K TrpaduKy GYHKIMH B  TOYKE.

CMBICJI IPOU3BOTHOM.

YpaBHeHHe

KacatenpHOM K rpaduky QyHKIIUU.

Anroputm

COCTaBJICHHUS YpaBHEHUs KacaTeabHOM K rpaduky Gpyukuuu Y = f(X.)

KomOuHupoBaHHOE 3aHITHE




Tema 10. 6
dusmyeckuii CMBICT
MIPOU3BOJIHOM B

dusndeckuii  (MEXaHUYECKUH) CMBICI IPOM3BOJHONM — MTIHOBEHHAs

CKOpOCTh B MOMEHT BpeMenu t: V(1)=S'(t).

npodeccuoHambHbIX
3aja4ax.
Bospacranne u yObiBaHMe (YHKIMH, COOTBETCTBHE BO3pDACTaHUSA M
yObIBaHUSI (DYHKIIMHM 3HAKY MPOU3BOAHON. DKCTPEMyMbl (DYHKIIUU — TOUKU
Tema 10. 7 MakcUMymMa ¥ MUHUMyMa QYHKIUH. [loHATHE NPOU3BOMHON BBICIIETO
MOHOTOHHOCTH MOpsIZIKAa, COOTBETCTBHME 3HAKa BTOPOH TPOW3BOJHOW  BBITYKJIOCTH

¢ynkuuu. Touku
3KcTpeMyMa (QYHKIIHH.

(BOrHyTOCTH) (PYHKIIMM Ha OTpe3Ke. 3aJayd Ha MaKCUMyM M MUHHMYM.
[ToHsiTHE aCUMIITOTHI, CIIOCOOBI UX OMNpEAENICHHs. AJITOPUTM HCCIEIOBAaHUS
(YyHKIMHA U MOCTPOEHHs ee rpaduka ¢ MOMOIIBIO MpOou3BOAHOM. J[poOHO-
JTuHelHas QyHKIMS.

KomOnHMpoBaHHOE 3aHATHE

Tema 10. 8
UccnenoBanne GhyHKIUH
U TIOCTPOCHHE
rpauKOB.

HccnenoBanre pyHKIUN HA MOHOTOHHOCTh U TIOCTPOEHHE TPadUKoB.
KomOuHupoBaHHOE 3aHITHE

Tema 10. 9
HaunOosemniee u
HauMEHbIIIEE 3HAYECHUS

(GyHKUIHU.

HaxoxaeHnue HanOobIIero 1 HAMMEHBIIEro 3HAYCHUN (PYHKIIUH.
KomOuHupoBaHHOE 3aHITHE

Tema 10. 10
HaxoxneHnue
ONTUMAJIBbHOTO
pe3yJibTaTa ¢ IOMOIIIBIO
MIPOU3BOTHOM B
MPAKTUYECKUX 3a]1a4ax.

HauGomnbiee 1 HauMeHblee 3HauYeHUsT (QYHKITHH.
[IpakTrueckoe 3aHsTue




Tema 10. 11 @opMysibl M NOpaBWIA  HAXOXKIEGHUS  MPOU3BOJAHBIX  ((hopmMyIbl
Konrpossrast pabora Ne | nupdepenmupopanms). UccnenoBanue byHKIUH Cc TMOMOUIBIO
9 1o Teme «.HPOHC‘BOHHM npousBoaHoi. MccnenoBanue QyHKIUI U TIOCTPOECHHE TPA(HUKOB. 2
HKIIMH, € ,
ynxuum, Kontponbnas pabora Ne 9 mo Teme «llpouwsBomnas Qynkumuu, e&
PUMEHEHUE)
MIPUMEHEHUE)
Pazpen 11
IlepBooOpa3Hasi pyHKUMHU, €€ MPUMeEHEHHE 10
3agada 0 BOCCTAHOBJICHUU 3aKOHA ABUKEHHUSI IO M3BECTHON CKOPOCTH.
Tema 1% 1 [Tonsitue uaTerpupoBanusi. O3HaKOMIICHHUE C TIOHSTUEM TIEPBOOOPA3HOM 1JIs
Ileps azHas .
CpBOOLpa3Ha, ¢byuknun y = f(X). Pemrenue 3a1a4 Ha CBsI3b IEPBOOOPA3HOM U €€
OCHOBHOE CBOMCTBO . . .

. MIPOU3BOIHOM, BEIYHMCIIEHUE TIEPBOOOpa3HOi 1 JaHHOM QyHkiuu. Tabmuna
nepBOOOpa3HOi. 2
TTpaBHIa HAXOKACHHS dbopmyI 1151 HaX0XKACHUS TepBO0Opa3HbIX. M3yueHue rmpaBuiia BBIYUCICHUS
epBOOOPA3HOM. NepBOOOPA3HOM.

KomOuHupoBaHHOE 3aHITHE
3amauu, OPUBOJAIIME K TMOHSTHIO OINPEAEICHHOTr0 HHTErpajlia - o
Tema 11. 2 BBIUMCIICHUM IUJIONIAAU KPUBOJMHEWHOW Tpameuuu, O NepeMelleHUuU
[Tmomanp touku. llonsTue onpenenénHoro wuHrerpaina. [‘eomerpuyeckuil u 2
KPUBOJIMHCHHOH dbuznueckuil cMpIci omnpeaeaeHHoro unrerpana. ®opmyna Hetotrona—
Tpaneuuu. CDO%MYJ’Ia Jleii6HumA.
Hprorona-JlenOuuna.
n KomOuHupoBaHHOE 3aHITHE
Tema 11. 3 HOHS[TI/Ie“ HEOMNPE/IENEHHOTO MHTErpana. Heonpenenénupiii U
ONpeIeIEHHBIA UHTETPAIbL. 2

Heomnpenenéunsiit u
OIPEICTIEHHBIN
HMHTETPAJIBL.

KomOuHUpOBaHHOE 3aHATHE




IIpodeccuoHaIBLHO-OPUEHTHPOBAHHOE COACPIKAHME
(comep:kaHMe MPUKJIATHOTO MOILYJIA)

Tema 11. 4 o 2
; . ['eoMeTpudeckuil CMBICI OIpEAeIEHHOro uHTerpana. dopmyna

OnpenenéHHbIN .

Hetotona - JleiiOnuma. Pemenue 3amady Ha TPUMEHEHHE
UHTErpaj B )KU3HU. 5

WHTETpajia i BBIYUCICHHS (PU3HMUSCKUX BETUIMH U TUIOIIAICH.

[IpakTueckoe 3aHsATHE
Tema 11. 5 [lepBooOpa3Hast ¢GyHKUMM, TpaBUIIa HAXOXKICHUS TEPBOOOpa3HOM, e&
KoutponbsHas pabora IpUMEHEHUE.
No 10 o Teme Kontponbshas pabora Ne 10 mo teme «IlepBoobpa3zHas ¢hyHKIMU, €€ 2
«ITepBooOpasHas NpUMCHCHHEY
GbyHKUIMHU, €€
IPUMEHEHUE

DJieMeHTbl KOMOMHATOPHKH, TEOPUH BEPOSITHOCTEH 1 12
Pa3znen 12 MaTeMATHYECKOH CTATHCTUKH

Tema 12. 1
OCHOBHbIC [IOHATHS [lepecTaHOBKH, pa3MeEIICHUS, COUETAHUSI.
KOMOMHATOPHKH. KoMOuHrpoBaHHOE 3aHsATHE 2
Tema 12. 2 CoBMECTHBIE M HECOBMECTHBIC COOBITHS. TE€OpeMbl O BEPOSTHOCTH
bunom Herotona, | cymmbl  CcOObITHH. YCIOBHAass  BEPOSATHOCTh. 3aBUCHMBbIE U
TpeyrofbHuk Ilackans, | yesapucumble coGbitus. TeopeMbl O BEPOSTHOCTH IIPOM3BELCHHS 2
penieHue 3a1aq .

COOBITHIA.

KomOuHUpOBaHHOE 3aHATHE
Tema 12. 3
CoObITHs, OTHOCHTENIbHAsT YacToTa COOBITHS, CBOMCTBO €€ YCTOWYHUBOCTH.
BEPOSTHOCTH CratucTryeckoe omnpeaesieHne BepOATHOCTH. OIEHKa BEPOSTHOCTH 2
cOOBITHS, COOBITHS.

CJIOKCHHUEC U

HpaKTI/I‘-IeCKOe 3aHATHUC




YMHOXEHUE
BEPOSATHOCTEM.
BeposTtHOCTB
npodeccuoHalb
HBIX 3a/1a4

Tema 12. 4
JuckpeTHasciyyanHas
BEJIMYMHA, 3aKOH €€
pacnpeneeHus.

Buapl ciyyaiiHbix BenuuuH. OnpenesieHne JUCKPETHOW CIlydailHON

BEJIMYMHBL. 3aKOH  pacopelesieHuss JUCKPETHOM  CilydailHOM

BEJIMUMHBL. Ee 4iCI0BbIe XapaKTEPUCTUKH.
KomOuHupoBaHHOE 3aHITHE

Tema 12.5
CocraBienue TaOJIuI U
JyarpaMM Ha MpaKTHKE.

IIpogeccnoHaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHHE
(copep:kaHue NPUKJIATHOTO MOYJIs1)

[lepBruyHas 00pabOTKa CTaTUCTHYECKUX JaHHBIX. [ paduueckoe nux
npenacrasieHne. Haxox1eHne cpeHuX XapaKTEPHUCTHK,
Ha0JII0Ja€MBbIX JIaHHBIX.

[IpakTHueckoe 3aHsTue

Tema 12. 6
KoHntponbHas pabora

Ne 11 mo Teme
«DJIEMEHTBHI
KOMOWHATOPUKH, TEOPUU
BEPOSITHOCTEU U

DneMeHThl koMOuMHATOpukU. CoObITHE, BEPOSATHOCTh COOBITHS, CIOKEHUE U
YMHOXEHHE BEPOATHOCTEM.

Kontponbhas padora Ne 11 nmo teme «31eMeHThl KOMOWHATOPUKH, TEOPUU
BEPOSTHOCTEW U MATEMATUYECKOU CTATUCTUKHI

MaTeMaTH4YECKOU
CTaTUCTUKI
Pa3nen 13 MHoskecTBa. JjIeMeHTbI TeOpuu rpagos
Tema 13.1 [Tonarue mHoxkecTBa. [ToqMHOMkecTBO. Onepanyi ¢ MHOKECTBAMM.
ITonsiTue MHOXKECTBA.
KomOuHupoBaHHOE 3aHITHE
Onepartuu ¢

MHOXeCTBaMHU. PelieHue




MPUKIIAIHbIX 3a1a4

Tema 13. 2
['pacdbl 1 UX MpUMEHEHHE

[Tonsitue rpada. Cesi3HbIN Ipad, AepeBo, LUK Ipad Ha MIIOCKOCTH.
[IpakTueckoe 3aHsATHE

Tema 13. 3

KonTtponbHas  pabota
Noe 12 mo  Teme
«MmuoxectBa. ['padsl

U UX IIPUMCHCHHUCH

Omnepanyu ¢ MHO)kKecTBaMH. ONHCAaHUE PEabHBIX CUTYALHH C
MOMOILbIO MHOKECTB. [IpuMeHeHune rpadoB K pemeHuo 3aaay.

KonTtponbHas
MPUMEHEHUE

padora Ne 12 mo teme «MHoxecTBa. ['padbl U ux

Pa3zgea 8
KoMiiekcHbIe Ynucjia
[lonarue xomrmiekcHOro uwuciia. ComnpsiKEHHbIE KOMIUIEKCHBIE YMHCIIA,
- 8. 1 MOJIyJIb M apTYMEHT KOMIUIEKCHOTO uucia. dopma 3amucu KOMILUIEKCHOTO
ema 8.

KoMmiutekcHrie 4ucina.

yucia  (reoMeTpuyecKkas,  TPUTOHOMETpHUYecKas,  ajredpandeckasi).

Apudmernueckue TeUCTBUS C KOMIUIEKCHBIMHU YHCIIAMHU.
KomOuHupoBaHHOE 3aHITHE

Tema 8. 2
[Ipumenenue

KOMIIJICKCHBIX YHCCII.

BrInosHeHne pacyeToB ¢ MOMOLIBIO KOMILIEKCHBIX uncell. [Ipumepsl
VICII0JIb30BaHUsl KOMIUIEKCHBIX YHUCEN.
IIpakTrueckoe 3aHsTue

Paznen 14 IToBTOpEeHME. YPaBHEHUS U HEPABEHCTBA
Tema 14. 1 PaBHOCUMIBHOCTh ypaBHEHUN U HepaBeHCTB. Omnpenenenus. OCHOBHbIE
PaBHOCHIIBHOCTB

YpaBHEHUM U
HepaBeHCTB. O0mMe
METO/Ibl PEUICHHUS.

TEOPEMBI PABHOCHITLHBIX MEPEXO/IaX B YPABHCHHMSX H HEPABEHCTBAX.
OO01Me MeTobl PElIeHHs] YPaBHEHU: MEepeXo]i OT paBeHCTBa PYHKIUHN K

PaBEHCTBY apryMEHTOB JJIi MOHOTOHHBIX (DYHKIIMI, METOJl pa3oKEeHHs Ha
MHOKUTEIH,

METOJl BBEJICHHMS HOBOW MEpeMEHHOH, (YHKIIMOHAIBHO-




rpaduyeCcKuil METOI.
KoMOnHMpOBaHHOE 3aHATHE

Tema 14. 2
YpaBHEeHUd U
HEPaBEHCTBA C

OOuue MeToapl pelIeHHUs HEPaBEHCTB: NEPEXO0Jl OT CpPaBHEHUS
3HaYeHUN (QYHKIMIA K CPAaBHEHUIO 3HAYEHUN apryMEHTOB st
MOHOTOHHBIX (DYHKUMH, METOJ HHTEPBAIOB, (YHKIIMOHAIHHO-
rpaduueckuit Meron. ['padmyeckuit MeTo pelieHus: ypaBHEHUN U

napaMeTpamu. HepaBeHCTB. Omnpenenenune wmonayns. Packpeitme Moayns 1o 2

YpaBHEHUS U onpeneneHuto. IIpocreiine ypaBHEHHS W HEPABEHCTBA C

HEPABEHCTBA C moxayiem.  [IpuMeHeHHMEe  PaBHOCWIBHBIX  IIEPEXOJOB B

MOAYJICM ONPEAEICHHBIX TUMAX YPABHEHUN U HEPABEHCTB C MOJIYJIEM.
KomOuHupoBaHHOE 3aHITHE

Tema 14. 4 3HAaKOMCTBO ¢ mapamerpom. IIpocrtenmme ypaBHEHMS W HEPaBEHCTBA C

YpaBHEeHUd U TIapaMeTPOM.

HCPABCHCTBA € KoMOuHupoBaHHOE 3aHsATHE 2

napamMeTpamu.

Tema 14. 6 OO6mue MeTobl perieHus ypaBHenuii. [loBTopeHue n3y4eHHoro

HroroBast KOHTpOJIbHASA | MaTepuaa.

pabora Ne 13 Hrorosas koHTposibHast padora Ne 13 2
Ipomexyrounas arrectauus (AK3AMEH) 6
CamocrosiTeibHast padoTa 6
BCEI'O 226




3. YCJIOBUSA PEAJIM3ALINU TITPOT'PAMMDbBI
OBIIEOBPA3OBATEJBHOMAUCIUIIJIMHBI
3.1. Jlasm peaau3zanud NporpaMmbl  JMCUMILUIMHBI  JOJIKHBI  OBITh
MpeayCMOTPEHBI CJIeAYI0IIHe CeNuaTbHbIe TOMeIeHusl:
Peanmzamus mporpamMmbl JUCIHHUIUIMHBI TpeOyeT Hamuumsi y4eOHOTO KaOWHeTa
MaTEeMaTHUKH.
O6opynoBanue yueOHOro KaOUHeTa:
- TIOCaJJOYHBIE MECTA 10 KOJIMYECTBY O0yUaIOIINXCS;
- pabouee MEeCTO IPEeToaaBaTels;
- KOMIUJIEKT y4€OHO-HATJISITHBIX TOCOOUIA;
- KOMITJIEKT 3JICKTPOHHBIX BHACOMATCPUATIOB;
- 3aJlaHuA JJIs1 KOHTPOJIBHBIX PadoT;
- mpoeccoHaTEHO OPUEHTUPOBAHHBIC 3a/1aHMUS,
- MaTepuaibl IK3aMEeHa.
TexHuueckue cpeacTra 00ydeHusI:
- IEPCOHAIIbHBIN KOMIIBIOTEP C JIMIICH3NOHHBIM IMPOTPAMMHBIM 00€CIICUeHUEM;

- TIPOEKTOP C IKPAHOM.

3.2. UudopmanmoHHoe obecneyeHne 00yueHust

1. Jlnga peanuzauuu OporpaMmbl OMOIMOTEUHBIH (OHA 00pa3oBaTesbHON
OpraHu3alliy JI0JKEH UMETh NeYaTHbIE W/MIIM 3JIEKTPOHHbIE 00pa3oBaTelIbHbIE U
UH(POPMALIMOHHBIE  PECYPChl, PEKOMEHJOBAaHHBIE JJIi  HCIOJb30BaHUS B
00pa30BaTeIbHOM INPOLIECCE, HE CTapILE ISATH JIET C MOMEHTA U3/1aHHU.

2. PexomeHnyemble neyaTHbIC U3JIaHus o peanuzanuu
o0mieoOpa3oBaTeabHON  JUCIHUIUIMHBL — MPEACTAaBIEHBl B METOJUYECKHX

PCKOMCHAAMUAX 110 OpraHru3alu 06y‘I€HI/I$[.



OCHOBHbIE HCTOYHUKH:
Jaist 00ydyaromuxcs

1. Anumos HI.A. u 1p. Maremaruka: anredpa 1 Hadajaa MaTeEMaTH4YECKOro
aHanu3a, reoMeTpus. Anredpa v Hayaia MaTeMaTH4ecKoro aHanusa (0a30BbId U
yriyoneHHbiit ypoBan).10—11 kmaccel . — M., [Ipocsemenue. - 2021, 464c.

2.Atanacsn JI.C., bByrys3os B. ®@., Kagomues C.b. u ap. MaTtemaruka:
anrebpa U Hayana MareMarnudeckoro ananusa. ['eometpus. ['eomerpust (6a30BbIit
u yriyoneHusiid ypoBuu). 10—11 kmaccer. — M., [IpocBemenue. - 2021, 255c.

3. bammakoB M.M. MaTtemaTnka: y4eOHUK JIJISl CTYACHTOB YUPEKICHHH
cpeaHero nmpodeccuoHanbHOro odpaszopanus. — M., 2021, 368c.

4 bammakoB M.U. Marematuka. COOpHUK 3a7a4 MpOoQHIIbHOM
HapPaBJIEHHOCTU: yueOHOE OCOOHEe I CTYJIEHTOB YUPEKIACHUN CPETHETO
npodeccruonansHoro oopazopanus. — M., 2021, 175c.

5.bammMakoB M.U. MaremaTuka. 3ajjauyHuk: yueOHOE Tocooue aJis
CTYZCHTOB YUPEXJIECHUI CpEeAHEro MpodeccuoHaIbHOTO 00pa3oBaHus. — M.,
2020, 197c.

6.bammaxoB M.1. Marematuka. neKTpOHHBIN y4€OHO-METOINYECKUMA
KOMIUIEKC JUJIsl CTYICHTOB YUPEXACHUN CpeIHEro npohecCuoHaIbHOTO

oOpazoBanus. — M., 2020, 164c.

7 .bammaxoB M.U. Maremaruka (6a30BbIif ypoBens). 10 kimace. — M.,
2021, 234c.

8. bammmaxoB M.I. Marematuka (6a30BsIif ypoBeHs). 11 kmacc. — M.,
2022, 258c.

9. bammakoB M.U. Anrebpa u Hauana ananusa, reomerpus. 10 kimacc. —
M., 2021, 362c.

10.bammakoB M.. MaTtematuka (6a30Bbiii ypoBeHb). 10 knacc. COopHUK
3aj1a4: yueOHoe mocodue. — M., 2021, 167c¢.
11.bammakoB M.U. MaTtematuka (6a30BbIit ypoBeHb). 11 kimacc. COopHUK

3a1ad: yueb. mocodbue. — M., 2019, 156¢.



12. I'yce B.A., I'puropses C.I'., UBonruna C.B. Maremartuka mis
npodeccuil ¥ crenuanTbHOCTEN COLMAIBHO-I)KOHOMUYECKOTO Mpodusi: yueOHUK
JUISL CTY/ICHTOB YUPEXJIECHUM cpelHero mpodeccuoHaibHOro 00pazoBanust. — M.,
2021, 389c.

13.Komsrun FO.M., TkaueBa M.B, ®enepora H.E. u np. Marematuka:
anredpa ¥ Havajga MaTeMaTHIeCKOro aHaym3a. Anredpa u Hadaia
MaTeMaTHYECKOro aHanu3a (0a30BbIM U yriryOaeHHbIH ypoBHM). 10 Kiace / moj
pen. A. b. Xuwxuenko. — M., 2021, 236c.

14 Konsrun FO.M., TkaueBa M.B., ®eneposa H.E. u np. Maremaruka:
anredpa ¥ Hayajda MaTeMaTU4eCKoro aHayimza. Airedpa U Hayaia

MaTeMaTHYECKOro aHanu3a (0a30BbIi U yriryOiaeHHbIN ypoBHM). 11 kiace / moj

pen. A. b. Xwmwxkuenko. — M., 2021, 268c.

st mpenogaBareJiei

1. ®enepanbhbiii 3akoH OT 29.12.2012 Ne 273-®3 «O6 oOpazoBaHuu B
Poccniickon @enepannm.

2. [Ipuka3z MunuctepctBa o6pazoBanus u Hayku P® ot 29.12.2014 Ne 1645
«O BHecenuu u3Menennit B [Ipukaz MunucrepcTsa 00pa3oBaHus U HAYKH
Poccuiickoit @eneparuu ot 17.05.2012 No 413 «OO0 yTBepxkACHUU
(benepanbHOro rocy1apCTBEHHOI0 00pa30BaTeNIbHOTO CTAHApTa CPEIHETO
(moJiHOT0) 00IIETO 0OPA30BAHMUS ».

3. [Tucemo JlemaprameHTa rocy1apCTBEHHOM MOJUTHKY B cpepe MOATOTOBKU
pabouux kaapos u JAI1O Munuctepcta o6pa3zoBanus u Hayku P® ot 17.03.2015
Ne 06-259 «Pexomenaanuu no opraHu3aly MOJIyYeHUs: CPEAHEro OOLIETO
oOpa3oBaHMsl B IIpeiesiaX OCBOCHUS 00pa30BaTENIbHBIX IPOIPaMM CPETHETO
npodeccuoHanbHOro 00pa3oBaHus Ha 0a3e OCHOBHOTO OOILEro 00pa3oBaHUs C
ydueToM TpeboBaHul (heiepaabHbIX TOCYAapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJapTOB U MOJydaeMOn MPO(ECCHU WIH CIICIIUATIEHOCTH CPETHETO

po(eCcCHOHATILHOTO 00pa30BaHU.



4. bammvakoB M.U. MaremaTuka: KHUTa JJIs1 IPENOAABATEIISA: METOIMUYECKOE
rmocooue. — M., 2019, 98c.
5. bammakos M.U., Lpiranos 111.1. Metoaudeckoe mocoOue Al MOArOTOBKH
k EI'D. — M., 2019, 130c.
HuTepHeT-pecypcehl
1. www. fcior. edu. Ru (MudopmanmonHbie, TPEHUPOBOYHBIC H KOHTPOJIEHBIC
MmaTepuabl) (nata oopamienus 02.02.2025).
2. www. school-collection.edu.ru (Emnnas  xomtekmuu  UQPOBBIX
oOpa3oBaTelbHBIX pecypcoB) (mata oopamierus 02.02.2025).
3. ®enepanbubiii mopran "Poccuiickoe oOpasoBanue" - http://edu.ru (marta
obpamenus 02.03.2025).
4. Pecypcel, npencrasieHnbie Ha nopraige DIUOP (DepepanbHblil 1EHTP
MHPOPMAIMOHHBIX 00pa3oBaTelbHBIX pecypcoB) — http://fcior.edu.ru
http://eor.edu.ru (marta oopamenus 01.03.2025).

5. Karanor o6pa3oBaTenbHBIX pecypcoB cetu WHTepHET Mg HIKOIBI -

http://katalog.iot.ru/ (nara oopamenuus 02.03.2024).

6. Karamor yueOHHKOB, 000PY/I0BaHHS, SJIESKTPOHHBIX PECYPCOB IS OOIIETro

obpasoBanus - http://ndce.edu.ru/ (mara obpamienus 02.03.2025)

7. Enunas komekius nudpoBbIX 00pa3oBaTeIbHBIX pecypcos - http://school-

collection.edu.ru/ (nata ooparmenus 21.03.2025).

8. Ilopran "EmmHoe OKHO jocTynma K oOpa3oBaTelbHBIM pecypcam’ -

http://window.edu.ru/ (nata oopamenus 12.03.2025).

9. Poccuiickuit o01ieo0pazoBatenbHbiii mopran - http://school.edu.ru/ (mata

obpamenus 12.03.2025).

10.®enepanpHblii 1IeHTp WHGOPMAIIMOHHBIX 00pa30BaTEIbHBIX PECYypCOB-

http://eor.edu.ru/ (nata obpaienus 12.04.2025)

11.Bcepoccuiickuii  MuaTepHer memcoer - http://pedsovet.org/  (mara
obparienus 12.04.2025)



http://eor.edu.ru/
http://pedsovet.org/

4. KOHTPOJIb

N OHLEHKA

OBIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

PE3YJbTATOB

OCBOEHUA

KoHTpoJIb M OlleHKA Pe3yJIbTaTOB OCBOEHHSI 00111e00pa30BaTeIbHON

AUCHUIIIMHBI PACKPBIBAOTCA YCPE3 JUCHHUIINIMHAPHBIC PC3YJIbTATHI,

HaIpaBJeHHbIC Ha (HOPMUPOBAHKE OOIIMX U MTPO(PECCHOHATBHBIX KOMITETCHIIHM

TI0 pa3/ienaM U TeMaM COfIep)KaHusl ydeOHOTo MaTepHraa.

THUIT OHEHOYHbIX
KOMIIETEHLIM A PA3JIEJI /| TEMA MEPOIIPUATUI

P-2,Tems 2.1,2.2,2.3,
OK O1. Boibupars IT-o/c, 2.6 TectupoBanue
CIIOCOBHI PElleHHsT 32724 P-4, Temn1 4.1, 4.2, 4.3, YcTHBIN onpoc

5 44,45,4.6,4.7 MarteMaTH4YeCKUHN

MpOheCCHOHAILHOHR P-5, Temn1 5.1, 5.2 JUKTAHT
EATEIIBHOCTH P- 6, Temsn1 6.1, 6.2, 6.3, NuauBuyanbHas
IPUMEHHTEIBHO K 6.4,6.5,6.6,6.71II-0/c, 6., | camocroATenbHas

6. 89, 6.10 II-o/c, 6.11 pabota
Pa3ITIHBIM KOHTEKCTaM P- 8, Temn1 8.1, 8.2, 8.3, [IpencraBnenue

8.4,8.5, 8.6 P- | pesynbraToB

9, Tems1 9.1, 9.2, 9.3,
9.4,9.5

P- 10, Temsl
10.1,10.2,10.3,10.4

P- 11, Temsr
11.1,11.2,11.3 IT-o/c,

P- 12, Temsl
12.1,12.2,12.3,12.4

P- 13, Temsl
13.1,13.2,13.3,13.4,13.5
P - 14, Temsr
14.1,14.2,14.3,14.4,14.5

IPaKTUYECKUX padOT
KoHntposnbHas padorta

Breimmonaenue
DK3aMEHAIIMOHHBIX
3aJIaHuN

OK 02. Ucmionp3oBarh
COBpPEMEHHBIE CPEJICTBA

P-1, Temn1 1.2, 1.3, 1.4.
P-2,Temn 2.1,2.2,2.3,

TectupoBaHue




MOMCKa, aHaIM3a U

IT-o0/c, 2.6

YceTHBIN 01TPOC

WHTEPIPETALNU P-4, Temr1 4.1, 4.2, 4.3, MaremaTu4ecKui
uHpopMaIuu, u 4.4,45,4.6,4.7 IUKTAHT
nH(pOpMaITMOHHBIE P-5, Tempr 5.1, 5.2 NupuBunyanbHas
TEXHOJIOTHH IS P- 6, Temr1 6.1, 6.2, 6.3, CaMOCTOSTESIIbHAS
BBITIOJIHEHUS 3a7a4 6.4,6.5,6.6,6.7 [1-o/c, 6., | pabora
npodeccuoHaTbHON 6. 89, 6.10 I1-o/c, 6.11 [IpencraBnenue
JIeATEeIILHOCTH P- 8, Temn1 8.1, 8.2, 8.3, pEe3yJIbTaTOB

8.4,8.5, 8.6 MPAKTUIECKUX pabOT

P-9, Temr1 9.1,9.2,9.3, | KonTponwsHas pabota

9.49.5 Brimmonnanenue

P- 10, Temsr SK3aMEHAIIMOHHBIX

10.1,10.2,10.3,10.4 3az1aHui

P- 11, Temsr

11.1,11.2,11.3 IT-o/c,

P- 12, Temsl

12.1,12.2,12.3,12.4

P- 13, Temsl

13.1,13.2,13.3,13.4,13.5

P - 14, Temsr

14.1,14.2,14.3,14.4,14
OK 03. ITnmaaupoBath u P-2, Temr1 2.1,2.2,2.3,2
peanu30BbIBaTh [T-o/c, 2.6 TectupoBanue
COOCTBEHHOEC P-4, Temn1 4.1, 4.2, 4.3, YcTHBIN ompoc
poheCCHOHAIBHOE U 4.4,45,4.6,4.7 MareMmaTnyecKkui
JIMYHOCTHOE Pa3BUTHE, P-5, Tems1 5.1, 5.2 JIMKTAHT
npeanpuHuMartenbekyr | P-6, Temsl 6.1, 6.2, 6.3, NuauBuayanbHas
JIEATEIILHOCTD B 6.4, 6.5, 6.6, 6.7 I1-o/c, caMOCTOsATEILHAs
npodecCuOHATbLHON 6.8, 6.9, 6.10 I1-o/c, 6.11 pabota
cdepe, UCTIOIB30BaTh P- 8, Temn1 8.1, 8.2, 8.3, | IIpencraBinenue
3HaHus 1o punancosoit | 8.4, 8.5, 8.6 pe3ybTaToB

I'paMOTHOCTH B
Pa3INYHbIX ) KU3HCHHBIX
CUTYyalHsiIXx

P-9, Temn1 9.1, 9.2, 9.3,
9.4,9.5

P-10,Temsbl
10.1,10.2,10.3,10.4
P-11, Temsl
11.1,11.2,11.3 IT-o/c,
P-12 Tewmsl
12.1,12.2,12.3,12.4

MPAKTUYECKUX padOT
KonTtponbHas pabota

Breimmonaenue
DK3aMEHAIIMOHHBIX
3aJlaHuU




P-13, Temnr
13.1,13.2,13.3,13.4,13.5
P-14, Temnr
14.1,14.2,14.3,14.4,14.5

0K 04. DddexTturHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJIJIEKTUBE U
KOMaH/1e

P-1, Temsr 1.2, 1.3, 1.4.
P-2, Temsr 2.1, 2.2,2.3,

IT-o/c, 2.6
P-4, Temr1 4.1, 4.2, 4.3,
4.4,45,4.6,4.7

P- 5, Temn1 5.1, 5.2

P- 6, Temsn1 6.1, 6.2, 6.3,
6.4,6.5, 6.6, 6.7 II-o/c, 6.,
6. 89, 6.10 IT-o/c, 6.11

P- 8, Temn1 8.1, 8.2, 8.3,
8.4,85,8.6

TectupoBanue
YCTHBIN OnpocC
Marematuueckum
JUKTaHT
NunuBunyansHas
CaMOCTOSITEIIbHAS
pabota
IIpencrasinenue
pe3yIbTaToB
MPaKTUYECKUX padOT
KoHnTtposnbHas padorta

P-9, Temn1 9.1, 9.2, 9.3, Brinonnenue

9.49.5 AK3aMEHAIMOHHBIX

P- 10, Temsl 3a1aHuH

10.1,10.2,10.3,10.4

P- 11, Temsr

11.1,11.2,11.3 IT-o/c,

P- 12, Temsl

12.1,12.2,12.3,12.4

P- 13, Temsl

13.1,13.2,13.3,13.4,13.5

P - 14, Temsr

14.1,14.2,14.3,14.4,14
OK 05. OcymiecTBisTh P-1, Temn1 1.2, 1.3, 1.4. TectupoBanue
YCTHYIO Y IUCBMEHHYIO P-2,Temn 2.1,2.2,2.3, YcTHBIN O1TpocC
KOMMYHUKAIIUIO Ha IT-ol/c, 2.6 MaremaTuyeckui
rocyaapcTBeHHOM si3bike | P-4, Temb1 4.1, 4.2, 4.3, JIUKTAHT
Poccuiickoii @enepannu | 4.4, 4.5, 4.6, 4.7 NunuBuayanbHas
c yuetom ocobernocrerr | P- 5, Temnr 5.1, 5.2 CaMOCTOSITENIbHAS
COILIMAJIBLHOTO U P- 6, Temn1 6.1, 6.2, 6.3, pabota
KYJbTYpPHOTO KOHTEKCTa | 6.4, 6.5, 6.6, 6.7 I1-0/c, 6., | IIpenacraBnenue

6. 89, 6.10 I1-o/c, 6.11

pE3yNbTATOB




P- 8, Temrr 8.1, 8.2, 8.3,

MPaKTUYECKUX padOT

8.4,85,8.6 KoHnTtponbHas pabota

P-9, Temn1 9.1, 9.2, 9.3, Brimonnenue

9.4,9.5 AK3aMEHAIIMOHHBIX

P- 10, Temsl 3a/1aHAH

10.1,10.2,10.3,10.4

P-11, Temnl

11.1,11.2,11.3 IT-o/c,

P- 12, Temsr

12.1,12.2,12.3,12.4

P- 13, Temsr

13.1,13.2,13.3,13.4,13.5

P - 14, Temsr

14.1,14.2,14.3,14.4,14
OK 06. ITposiBisITH P-1, Temn1 1.2, 1.3, 1.4. TectupoBaHue
rPaK1aHCKO- P-2,Temn 2.1,2.2,2.3, YcTHBIN onpoc
MMAaTPUOTUYECKYIO IT-o/c, 2.6 MaremMaTuyeckui
MO3UILIMIO, P-4, Temr1 4.1, 4.2, 4.3, JUKTAHT
JEMOHCTPUPOBATH 44,45,4.6,4.7 NunuBuayanpHas
oco3HaHHoe nmoBeAeHue | P-5, Temnr 5.1, 5.2 CaMOCTOSITCIIbHAS
Ha OCHOBE P- 6, Temrr 6.1, 6.2, 6.3, pabota
TPaAUIIMOHHBIX 6.4, 6.5, 6.6, 6.7 [1-0/c, 6., | [IpeacraBnenue
00111e4YeI0BEYECKHUX 6. 89, 6.10 I1-o/c, 6.11 pE3yNbTaTOB

IICHHOCTEH, B TOM YHCIIe
C YYETOM TapMOHU3ALUHU

P- 8, Temn1 8.1, 8.2, 8.3,
8.4,8.5, 8.6

MPaKTUYECKUX padOT
KoutponbHas paborta

ME)KHAIMOHAJIbHBIX U P-9, Temn1 9.1, 9.2, 9.3, Brinonnenue
MEXKPEJIMTHO3HBIX 9.49.5 9K3aMCHAIIMOHHBIX
OTHOLIEHWH, TpUMEHATE | P- 10, TeMsl 3a/1aHui
CTaHJaPThI 10.1,10.2,10.3,10.4
AHTUKOPPYILIHOHHOTO P-11, Temsl
MMOBECHUS 11.1,11.2,11.3 I1-o/c,

P- 12, Temsl

12.1,12.2,12.3,12.4

P- 13, Temsl

13.1,13.2,13.3,13.4,13.5

P - 14, Temsl

14.1,14.2,14.3,14.4,14

P-1, Temn1 1.2, 1.3, 1.4. TectupoBanue

OK 07. ConelicTBOBaThH

P-2, Temrsr 2.1, 2.2,2.3,

YcTHBIN onpoc




COXPaHEHHIO
OKPYKaIOIIEH Cpeibl,
pecypcocOepekeHHIO,
MPUMECHSTH 3HAHUSA 00
W3MEHCHUH KJIMMaTa,
MIPUHIIMIIBI
OepeKIIMBOro
IIPOU3BOJICTBA,
3(phexTHBHO
JICICTBOBATH B
Ype3BbIYaHBIX
CUTYaIMIX

IT-o0/c, 2.6

P-4, Temr1 4.1, 4.2, 4.3,
4.4,45,46,4.7

P-5, Tempr 5.1, 5.2

P- 6, Temr1 6.1, 6.2, 6.3,
6.4,6.5,6.6,6.7 I1-0/c, 6.,
6. 89, 6.10 IT-o/c, 6.11
P- 8, Temn1 8.1, 8.2, 8.3,
8.4,85,8.6

P-9, Temr1 9.1, 9.2, 9.3,
9.495

P- 10, TemsI
10.1,10.2,10.3,10.4

P- 11, Temsr
11.1,11.2,11.3 IT-o/c,

P- 12, Temsl
12.1,12.2,12.3,12.4

P- 13, Temsl
13.1,13.2,13.3,13.4,13.5
P - 14, Temsr
14.1,14.2,14.3,14.4,14

MaremaTu4eCcKui
IUKTAHT
NuauBuayanbHas
CaMOCTOSITSIILHAS
pabota
IIpencraBnenue
pEe3yIbTaTOB
MPaKTUYECKUX pabOT
KonTponbnas pabota

Brimonnenune
DK3aMEHAIMOHHBIX
3aJlaHuN




