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1. TACIIOPT PABOYEHM MTPOI'PAMMBbBI YYEBHOM JIUCITUILIJIAHBI
Oo41.07 <MATEMATHUKA»
1.1 Ob6nacTb NpUMeHEeHUs1 MPOrPaAMMBbI
PabGouass mnporpamma y4eOHON JOUCUMIUIMHBI SIBJISIETCS YacThbl0 OCHOBHOM
o0pa3oBaTeNbHOM  MOpOrpaMMbl  CIELUUATUCTOB  CPEIHEro  3BEHAa 1O
cneruansHoctu: 09.02.07. UndopmanroHHbIe CUCTEMBI 1 IPOTPAMMHUPOBAHHE
Pazpabotana B COOTBETCTBUU c orocC COO.
1.2. MecTo Y4eOHOH JMCHUIVIMHBI B CTPYKType mnpodeccroHaabHOM
obOpazoBarensHOil mporpammbl  CIIO: oO6meoOpa3oBaTenpHas —AUCIUILUIMHA
«Marematukay gBISIETCS 0053aT€NbHON YacThi0 00111€00pa30BaTEILHOIO IHUKIIA
oOpazoBaTenbHOM mporpammbl crneruaibHoctd 09.02.07.  MudbopmanuoHHbIE
CUCTEMBI U IPOTPaMMHUPOBAHUE
1.3 Heab aucturmmabl: CoaepikaHue MporpaMMbl  00111e00pa3oBaTeIbHON
JUACHUIUIAHBL «MaremMaTnka» HamnpaBlI€HO Ha JOCTHKEHUE pE3yIbTaToB €&
u3ydeHuss B coorBerctBUM C TpedoBanusasmu  DPI'OC  COO c¢ yuérom
npodeccuoHanbHoi HanpaiaeHHOCTH PI'OC CIIO.
3axauu:

(¢opMupoBaHue mNpeACTABJEHUI O MaTeMaTHKE KaK YHHUBEPCAIbHOM
S3bIKE HAYKH, CPEICTBE MOJCIHUPOBAHUS SBICHUN W TPOIECCOB, 00 HIeAx U
METO/IaX MaTeMaTHKU;

Pa3BUTHE JOTUYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOpaXKEHUS,
ANTOPUTMHYECKOW  KYJIBTYpbl, KPHUTHYHOCTH MBIIUICHUS Ha  YPOBHE,
HEOOXomuMOM sl Oyaymied  mpodeCCHOHABHOW — ACATEIbHOCTH, IS
IPOJOJDKEHUsT 00pa30BaHMs U CaMO0OOpa30BaHUS;

OBJIaJIeHHE  MaTeMAaTHYeCKHUMH  3HAHUSIMH U YMEHHSIMHU,
HEOOXOMMMBIMA B  TIOBCEJHEBHOW JKU3HU, [UJII HM3YYCHHUS] CMEKHBIX
€CTECTBEHHOHAYYHbIX JUCHUIUIMH Ha ©0a30BOM YpPOBHE U JHUCIHIUIUH
npo¢eCCUOHANILHOTO ITMKJIA, IS TOJIydeHUs oOpa3oBaHUs B 00JacTsAX, HE

TpeOyIOMUX YIITyOJICHHOW MaTeMaTUIeCKON MOATOTOBKY;



BOCIIMTAHME CPEACTBAMH MAaTEMATHKU KYJbTYPhl JIMYHOCTU, IOHUMAaHUS
3HAYMMOCTH MATEMAaTUKH ISl HAyYHO-TEXHHUYECKOTO MpOrpecca, OTHOIICHUS K
MaTE€MaTUKe KaK K 4acTH OOIIEYeIOBEYECKONW KYJIbTYphl Yepe3 3HAKOMCTBO C
HWCTOPUEN Pa3BUTHS MATEMATUKH, SBOIOLIMEN MATEMATUYECKUX UJIECH;

o0ecrnieyenne CcHOPMUPOBAHHOCTH TIPEJCTABICHUNA O COIMATBHBIX,
KyJbTYPHBIX U UCTOPUYECKUX (DAKTOpAX CTAHOBJICHUS MAaTEeMaTHKHU;

o0ecneyenne cHOPMUPOBAHHOCTU JIOTUYECKOTO, aJTOPUTMHUYECKOTO U
MaTeMaTUYECKOTO MBIILICHHUS;

o0ecriedyeHne CGHOPMHUPOBAHHOCTH YMEHUU MPUMEHSATH IOJyYECHHbIE

3HAHUA [PU PEUICHUN PA3JIMYHbIX 33]1a4;
o0ecneyenne c(HOPMUPOBAHHOCTU MPEJCTABICHUN O MaTeMaTUKE Kak
4acTh  OOIIEYESIOBEUECKON  KyJIbTYpbl, YHUBEPCAIbHOM f3bIKE HAYKH,

IMO3BOJIAIOIMICM OIIMCBIBATE M U3Y4YaTh PCAJIBHBIC IIPOLUCCCHI U ABJICHUS.

PE3YJIbTAThI OCBOEHUS YUYEBHOM JUCILATUIMHEBI
OcBoeHMe cojiepKaHusl Y4eOHOU AMCHUILIMHBI «MaTteMatuka: anrebOpa, Hadalia
MaTeMaTUYECKOr0 aHalll3a, T€OMETPUs» O00ECIEUUBACT JOCTUKEHUE CTYACHTAMU
CIEAYIOIINX Pe3yJbTATOB:
- JIMYHOCTHBIX:
c(hOpMHUPOBAHHOCTH MPECTABICHUN O MAaTEMATUKE KaK YHUBEPCATLHOM SI3bIKE
HayKH, CPEACTBE MOJEIUPOBAHMUS ABICHUN U MPOILIECCOB, UIIESIX U METOJIaX Ma-
TeMaTHUKH,
MOHMMAHUE 3HAYMMOCTH MaTeMaTHKH ISl HAyYHO-TEXHUYECKOro IMporpecca,
chOpMUPOBAHHOCTh  OTHOIIEHHS K  MaTeMaTUKe Kak K  4YacTu
oO0lI1IeueIOBEYECKOM KYJIbTYypbl Y€pe3 3HAKOMCTBO C MCTOPHUEH pa3BUTHUS
MAaTEMATUKH, IBOIIOLIMEN MATEMATHYECKUX UJIEH;
pa3BUTHE JIOTUYECKOTO MBIIIJIEHUS, MPOCTPAHCTBEHHOTO BOOOpaKeHUS,
AITOPUTMUYECKON  KYJIbTYpbl, KPUTUYHOCTHM MBIILICHUS HA  YPOBHE,
HeoOxomuMoM st Oynaymiedl  mpodeCCHOHANBHOW — ACSTENBHOCTH, IS

MIPOJIOJIKEHUS 00pa30BaHUS U CAMOOOPA30BaHMUS;



OBJIaJICHUE MAaTeMaTUUYECKUMU 3HAHUSMU U YMEHUSIMU, HEOOXOAUMBIMHU B TO-
BCEHEBHOMW HU3HH, 111 OCBOCHUSI CMEXHBIX €CTECTBEHHOHAYUHBIX JUCIUILINH
U JIMCUUIUIMH NPOodeCcCUOHANBHOrO IHUKIA, IS MOJy4YyeHus oOpa3oBaHUS B
00JacTsIX, He TPEOYIOMUX YIITyOJIeHHOW MaTeMaTHIECKOU MTOATOTOBKY;
TOTOBHOCTh U CIIOCOOHOCTH K 0Opa3oBaHUIO, B TOM YHCIIE€ caMOOOpa30BaHHUIO,
Ha TPOTSHKEHUU BCEW KU3HM, CO3HATENIbHOE OTHOIICHUE K HEMPEpPhIBHOMY 00-
pPa30BaHUIO KaK YCIOBUIO YCHENIHOW MPOo(EeCCHOHATBLHOW W OOIIECTBEHHOM
NeSATEIbHOCTH;

TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSITEJIbHOM TBOPYECKOM M OTBETCTBEHHOMU
JeSITEIIbHOCTH;

TOTOBHOCTh K KOJUIEKTUBHON paboTe, COTPYAHMYECTBY CO CBEPCTHHUKAMHU B
oOpa3oBaTeIbHOM, OOIIECTBEHHO TIOJIE3HOM, Y4eOHO-UCCIEI0BATEIBCKOM,
MPOEKTHOM U JPYTUX BUAX ACSATEIBHOCTH;

OTHOILIEHUE K MPO(ECCUOHATIBHON AESITEIbHOCTH KaK BO3MOXHOCTU Y4YacTHsl B
pEIICHUN JINYHBIX, OOIIECTBEHHBIX, T'OCYJAapPCTBEHHBIX, OOIICHAIMOHAIBHBIX
pobJieM;

- MeTanpeJAMeTHbIX:

YMEHHE CAMOCTOSITENTLHO OIMPENEsATh IENU NESATEIBbHOCTH U COCTABIISATH TIIaHbBI
NeSTEIbBHOCTH; CAaMOCTOSATEIBHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTHU-
poBaTh JIEATEIBHOCTH; HCIIOJIB30BaTh BCE BO3MOXKHBIE PECypChl  Jis
JOCTHMKEHHSI TIOCTABJICHHBIX LEJe W peanu3aluu IUIaHOB JEATEIbHOCTH;
BBIOMPATDH YCTIEIIHBIC CTPATETUH B PA3IIMYHBIX CUTYAIIHSIX;

YyMEHUE TMPOAYKTHMBHO OOWIATBCA M B3aMMOJIEHCTBOBATH B  MpoIlecce
COBMECTHOW JICSITENIbHOCTH, YYWUTHIBATh TMO3HUIMU JAPYIHMX YYaCTHUKOB
nesATeabHOCTH, () (PEKTUBHO pa3peliaTb KOH(IUKTHI;

BJaJICHHE HaBbIKAMU  [I03HABATEIbHOM, Y4YEOHO-UCCIENOBATENbCKON U
IPOEKTHOM NeATeIbHOCTH, HaBbIKAMH pa3pelieHus MnpoOjeM; CIoCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY TOWCKY METOJOB PEIICHUS MPAKTUYECKUX
3a/1a4, MPUMEHEHHIO PAa3JIMYHBIX METOJIOB MTO3HAHUS;

FOTOBHOCTh M  CIHOCOOHOCTH K  CAMOCTOSITEIbHOM  MH(POPMAaLMOHHO-

MMO3HABaTEIbHOM ACATCIIbHOCTHU, BKJIIOYasd YMCHHEC OpPHUCHTHUPOBATLCA B



pa3IMYHBIX  HUCTOYHMKAX  MHGMOpMAIMU, KPUTUYECKH  OLEHUBATh U
UHTEPIIPETUPOBATH HH(POPMALINIO, TOTYIAEMYIO U3 Pa3IMYHbIX UCTOYHHKOB;
BJIaJICHUE SI3bIKOBBIMU CPEICTBAMU: YMEHHE SICHO, JOTMYHO M TOYHO H3J1araTh
CBOIO TOUKY 3pEHHUS, UCIIOIb30BaTh aJ€KBATHBIE A3BIKOBBIE CPEICTBA;
BJQJICHHEC  HAaBbIKAMH  TO3HABAaTENBbHON  pedieKCMHM  KaKk  OCO3HAHUS
COBEPIIAEMBIX JACHUCTBUUA WM MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHUM, TPAHUIL] CBOETO 3HAHMS M HE3HAHMS, HOBBIX ITO3HABATEIBHBIX 33/1a4
Y CPEJICTB ISl UX JOCTHKECHUS,
1EJeYCTPEMIICHHOCTh B MMOMCKAX M MPUHATUU PEIICHU, COOOPa3uTEIbHOCTh U
UHTYULUS, PA3BUTOCTh MMPOCTPAHCTBEHHBIX MPEICTABICHUIA; CIOCOOHOCTh BOC-
IIPUHUMATH KPAacOTy U FTApMOHUIO MHUPA;

* IpeIMeTHBIX:
C()OPMUPOBAHHOCTb MPEACTABICHUNA O MaTeMaTHKEe KaK YacTH MHUPOBOM
KyJbTypbl U MECT€ MAaT€MaTUKU B COBPEMEHHON LMBUIM3ALUH, CIOco0ax
ONMCAHUSA SIBJICHUN PEATBHOIO MUPA HA MATEMATUYECKOM SI3BIKE;
C(OPMUPOBAHHOCTh MPEACTABICHUNA O MaTEeMaTHUYECKUX MOHATHIX Kak
BAKHEMIIIMX MAaTEMATHYECKUX MOJEIIAX, IMO3BOJISIIOIINX ONHUCHIBATH U U3y4aThb
pa3HbI€ MPOLIECCHI U SIBIEHUSA, ITOHUMAHUE BO3MOKHOCTH aKCHOMAaTHYECKOTO
IIOCTPOCHUS MaTEMAaTUYECKUX TEOPUH;
BJIAJICHUE METOJAMH JOKAa3aTEIbCTB W AJITOPUTMOB PELICHUS, YMEHHE HX
IIPUMEHSTD, IPOBOUTH JI0KA3aTENIbHBIE PACCYXKICHUS B XOJ€ PEIICHUS 3a4a4;
BJIAJICHUE  CTaHAAPTHBIMM  IIPUEMAaMH  PEUICHUS  PALMOHAIBHBIX U
UppAalMOHAIBHBIX,  IOKA3aTEJIbHBIX,  CTENEHHBIX, TPUTOHOMETPUYECKHUX
YPaBHEHUM W  HEPAaBEHCTB, HX CHUCTEM; HCIIOJIb30BaHUE  TOTOBBIX
KOMIIBIOTEPHBIX MPOTrpaMM, B TOM 4YHCIE Uil NOMCKA MYTH PELIEHUS H
WJUTFOCTPALIMK PELLICHUs] YPABHEHUN U HEPABEHCTB;
c(OPMUPOBAHHOCTbH MPEACTABICHUI 00 OCHOBHBIX MOHATUSAX MAaTEMAaTUYECKOTO
aHajgu3a M UX CBOWCTBAaxX, BJIAJECHUE YMEHHEM XapaKTEpHU30BaTh MOBEICHUE
(GYHKIMI, HCIOJNIb30BAHME TMOJYUYEHHBIX 3HAHUW JUIS OMHMCAHMS U aHaiu3a

pEAIbHBIX 3aBUCUMOCTEN;



BJIAJICHUE OCHOBHBIMM TIOHATHUSIMHU O IUIOCKHUX W IPOCTPAHCTBEHHBIX
reOMETPUUECKUX (urypax, HMX OCHOBHBIX CBOWMCTBaxX; C(HOPMHPOBAHHOCTH
YMEHUSI pacro3HaBaTh I'eOMeTpuueckrue (pUrypbl Ha uyepTexkax, MOAENSIX U B
pealbHOM MUpE; IPUMEHEHUE U3YUYCHHBIX CBOMCTB Te€OMETpUYECKUX (UTYp U
dbopMyn nns pelieHHsT TEOMETPUYECKHX 3a7ad M 3aJad C MPaKTHYECKUM
COZIEpKaHHEM;

c(OpMUPOBAHHOCTH MPEACTABICHHUM O MPOIecCcax U SIBICHUAX, UMEIOIINUX BEPO-
ATHOCTHBIA XapaKTEP, CTATUCTHYECKUX 3aKOHOMEPHOCTAX B PEaJbHOM MHUPE,
OCHOBHBIX MOHSATHUSAX 3JIEMEHTAPHON TEOPUH BEPOSITHOCTEN; YMEHU HAXOIUTH
U OLICHMBaTh BEPOATHOCTU HACTYIUIEHUS COOBITUM B  MNPOCTEHIIMX
MIPAKTUYECKUX CUTYALUSIX U OCHOBHBIC XapaKTEPUCTUKHU CITyYaiHBIX BEJINYUH,;
BJIaJICHHE HABBIKAMH HMCITOJIb30BAHUS FOTOBBIX KOMIIBIOTEPHBIX ITPOTPAMM IIPH

PCIICHUHU 3ada4.



2. [lmanupyemMble pe3yJibTaThl 0CBOEHHUSA 00111e00pa30oBaTeIbHOI

auacuIIHHEI B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHOBe

ProC COO

Oco0oe 3HaueHue TUCIUIUTMHA uMeeT npu popmupoBanuu U pazsutuu OK u [1K

OO0urue

KOMIICTCHIIN

OO01ue

JlucuuniauHapHbIe

OK 01. BriOupath
CIOCOOBI pelIeHUS
3a1aq
npo¢hecCUOHAIBHOM
JESITeIbHOCTH
MPUMEHHUTEIHHO K
pa3INYHBIM
KOHTEKCTaM.

B wactu Tpymosoro
BOCIIUTAHUS:

- TOTOBHOCTh K
TpyAy,  OCO3HAHHUE
IIEHHOCTH
MacTepCTBa,

TPy AOJ00uE;

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

- UHTEepec K
paznuyHbIM  cepam
npodecCuOHAIBHON
JeATEeIIbHOCTH,
OBiazienue
YHUBEPCATbHBIMU
y4eOHBIMU
MO3HABATEIbHBIMU
NEUCTBUSIMU:

a) 0a30BbIC
JIOTUYECKHUE
EeUCTBUS:

- CaMOCTOSITEJIHLHO
dbopmynupoBaTh U
aKTyaJu3upOBaTh
npo0JieMy,

Bianers meTonamu
J0Ka3aTeNbCTB, AITOPUTMAMHU
pelleHus 3aa4; yMEHUE
dhopmyIHpoBaTh ONpeEICTICHHUS,
aKCHOMBI U TEOPEMBI,
MPUMEHSTDH X, IPOBOIUTH
J0Ka3aTeNbHbBIC PACCYXKICHUS B
XO/I€ peIlIeHUs 3a/1a4;
YMETh ONIEPUPOBATH
MOHSTUSIMH: CTETICHb
qucia, Jjorapudm uucia;
YMEHHE BBITIONHATH
BBIUHCJICHUE 3HAYCHUH U
npeodpa3zoBaHus
BBIPAKEHUU CO CTEIECHIMU
U jorapudmamu,
npeoOpa3zoBaHus JpOOHO-
parroHaIbHBIX
BBIPAXKEHHUI;
- yMETb OTIEpUPOBATH
MOHSTUSIMH: PalliOHATbHBIE,
UpparMoHaIbHBIC,
MoKa3aTelbHbIE, CTETICHHBIE,
norapupMHUUYECcKHe,
TPUTOHOMETPHUECKHE
ypaBHEHHUS U HEPABEHCTBA, UX
CUCTEMBI;

yYMETbh OTIEpUPOBATH
MOHITUAMH: (PYHKIIHSA,
HenpepbIBHAS (PYHKIINSA,
MIPOU3BO/IHASI, IEPBOOOpaA3Has,
ONPEAEICHHBIN UHTErpal;
YMETh HaXOJIUTh MPON3BOIHbBIE
AJIIEeMEHTapHbIX PYHKIUH,
WCTIOJIB3YSl CTIPABOYHBIE




paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIUBATh
CYLIECTBEHHBIN
MIpU3HAK
OCHOBaHUS
CpaBHEHUS,
KJIaCCU(UKAITUH "
000011IeHHNS;

- ONIpeneniaTh Uenu
JIEATEIILHOCTH,
3a7aBaTh MapaMeTpbl
u KpUTEPUU  HUX
JIOCTHIKCHHUS;

- BBISIBIATH
3aKOHOMEPHOCTU U
MIPOTUBOPECUHS B
paccMaTprBaeMbIX
SIBIICHUSX

- BHOCHUTH
KOPPEKTHUBBI B
JICSITECIIBHOCTD,
OILICHUBATh
COOTBETCTBUEC
pPE3yIbTaTOB  LEIISIM,
OILICHUBATh PUCKHU
MOCJICACTBUM
JICSITECIBbHOCTH,

- pa3BUBaTh

NN
JIIA

KpEaTHBHOE
MBIIIJICHUE TIPU
pEIICHUH
JKU3HEHHBIX
npo0JieM;

0)0a3oBbIc
HCCJIE0BATEIIbCKUE
JICUCTBUS:

- BJAJETh HaBbIKAMU
y4eOHO-
HCCJIEI0BATEILCKON
51 MIPOEKTHOM
JIESITEIIbHOCTH,
HaBBIKAMU
pa3pelieHust
npo0em;

- BBIABJISTH
MPUYUHHO-

MaTepHuabl; UCCIEA0BAThH B
MPOCTEUIINX CITydasiX PyHKIUU
Ha MOHOTOHHOCTb, HAXO/IUTh
HauOOJIbIINE U HAUMEHBIIINE
3HaueHUs (PYHKIINI; CTPOUTH
rpauKyd MHOTOUJICHOB C
UCII0JIb30BAaHUEM armapara
MaTEeMaTU4YeCKOro aHaju3a;
MPUMEHSTH TPOU3BOIHYIO MTPU
pElIeHUH 3a/1a4 Ha JBUKCHUE;
penaTh NpakTHUKO-
OpUEHTUPOBAHHBIC 3a/1a4u Ha
HauOOJIbIIINE U HAUMEHBIITUE
3HAYEHUS, Ha HAXOXK/CHUE
MyTH, CKOPOCTH U YCKOPEHUSI;
YMETh ONEpUPOBATH

HNOHATUSAMU: PAaMOHAIIBHAS
GyHKIUS, TOKa3aTeabHas
byHKIus, cTeneHHass (QyHKIus,
norapupmMuyeckas (QpyHKIUS,
TPUTOHOMETPUYECKUE QYHKLIHH,
oOpaTHble PyHKLINU;

YMEHHE CTPOUTH TpapuKu
U3YYEHHBIX QYyHKIUH,
UCIIOJIb30BaTh IpauKu MpH
U3Y4YEHUU MPOLECCOB U
3aBUCHMOCTEM, IPU PELLICHUH
3a/1a4y U3 APYyrux y4eOHbIX
IIPEAMETOB U 337a4 U3 PEATbHON
’KU3HU; BbIpaxaTb (popmyraamu
3aBUCUMOCTH MEXIY
BEJIMYMHAMU;

YMETh pellaTh TEKCTOBbIE
3a/1a4M pa3HbIX TUIIOB (B TOM
YKCJI€ HA MPOLIEHTHI, 10U U
4acTH, Ha IBUXKEHUE, padoTy,
CTOMMOCTb TOBAapOB U YCIIYT;
HaJIOTH; 3aJja41 U3 00JIaCTH
yIpaBiICHUS JINYHBIMU U
ceMeHHbIMU (PMHAHCAMH);
COCTAaBJISITh BBIPAKEHHUS,
ypaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI 110 YCIOBHUIO 33/1a4H,




CJIEICTBEHHBIE CBSA3U
U aKTyaJu3hpOBaTh
3aja4y, BBIJIBUIATh
THIIOTE3Y ee
pEIICHHs, HaXOIUTh
apryMEHTHI IS
JI0Ka3aTelbCTBA
CBOMX YTBCPIKICHHMIA,
3aJaBaTh IapaMeTphbl
u KPUTEPUU
pEIICHNUS;

- aHaJM3UPOBAThH
IOJIy4EHHBIE B XOJI€
pelIeHHUs 3a1a4yn
PE3YIIbTaTHI,
KPUTHYCCKH
OIICHHUBATH
JIOCTOBEPHOCTD,
IIPOTHO3UPOBATH
M3MEHEHNE B HOBBIX
YCIIOBHSIX;

- YMETh IEPEHOCUTH
3HAHHS B
MO3HABATCIbHYI0 U
IIPAKTUYCCKYIO
o0OiacTn
JKA3HEIESITEIbHOCTH;
- yMETh
UHTETPUPOBATH
3HaHHMS M3 Pa3HBIX
MPEIMETHBIX
o0Onacreii;

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

Hux

A CHOCOOHOCTH WX
HCIIOJIb30BaHUSA B
MMO3HABaTECIbHOM U
COIMaIbHOM
MPaKTUKE

UCCIIEI0BATh MOy4YEHHOE
pellIeHne U OLIEHUBATh
PaBIONOI00HOCTb
pe3ybTaToB;

YMETh ONIEPUPOBATH MOHATUSIMHU:
cpenHee apuhMeTHIECKOe,
MearaHa, Haubobllee 1
HauMEHbIIIEE 3HAUCHUs, pa3Max,
JUCHEpCHsi, CTAHJAPTHOE
OTKJIOHEHHE YMCIIOBOT0 Habopa;
YMEHHE U3BJICKATh,
UHTEPIIPETUPOBATH
uH(GOPMAIIUIO, IPECTABICHHYIO
B Ta0JUIIaX, HA JUarpaMMax,
rpaukax, OTpakarolryro
CBOIMCTBA peaJIbHBIX MTPOLIECCOB
U SIBJICHUI; IPEICTABIATh
MH(OPMAIHUIO ¢ TOMOIIBIO
Ta0JIHL] U JUarpaMm;
UCCIIEIOBATh CTATUCTHUECKUE
JTaHHBIE, B TOM YHCIIE C
IpPUMEHEHHEM TpapUuUeCcKuX
METOJIOB U 3JIEKTPOHHBIX
CPEICTB;

YMETh ONIEPUPOBATH MOHATUSIMHU:
CIIy4alHBIN OIBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh
CIIy4ailHOrO COOBITHSI; YMEHHE
BBIYUCIISITh BEPOSTHOCTD C
UCIIOJIb30BaHUEM TpapUuUEeCKUX
METOJIOB; IPUMEHSATH (POPMYJIbI
CJIOKEHUS U YMHOKEHHUS
BEPOATHOCTEH, KOMOMHATOPHBIE
(bakTbl U HOPMYIIBI IPU
pEeIIeHNH 3a71a4; OI[CHUBATh
BEPOATHOCTH pPeasIbHBIX
COOBITHI; 3HAKOMCTBO CO
CJIy4allHbIMH BEJTMYMHAMU;
yYMEHHE NMPUBOJIUTH IPUMEPHI
MPOSIBIICHUS 3aKOHA OOJIBIITIX
YHCel B IPUPOTHBIX U




O6H_ICCTBGHHI>IX ABJICHUAX,

- YMETh OTIepUpPOBATH
MOHSTUSMHU: TOYKA, TIpsiMasi,
IUTIOCKOCTh, POCTPAHCTBO,
JBYTPaHHBIN YTOI,
CKPEIIHBAIOIINECS TIPSIMBIE,
napajuIeTbHOCTh U
MEPICHIUKYIIPHOCTD MPSMBIX
U TUTOCKOCTEH, YTOJl MEXTY
TPSIMBIMH, YTOJI MEXKITY
IPSIMOM U TUTOCKOCTBIO, YTOJI
MEXTY TUIOCKOCTSIMH,
paccTosTHUE OTTOYKH 10
TUTOCKOCTH, PAaCCTOSTHUE
MEXTy TPSIMBIMH, PACCTOSTHUE
MEXTY TUIOCKOCTSIMH;, YMEHHE
UCIIOJIB30BATh MIPU PEIICHUU
3a]1a4 U3y4YCHHBIE (aKThl U
TEOPEMBI ITIAHUMETPHH;
YMEHUE OIICHUBATh Pa3Mephl
00BEKTOB OKPY>KAIOIIETO
MUDA;

- YMETh ONEPUPOBATH
MOHSTUSMH: MHOTOTPaHHUK,
CEUYeHHE MHOTOTpaHHUKA, KYO,
napaJuieNienune1, mpusma,
nupamusa, purypa u
MOBEPXHOCTH BpallCHHUS,
IUJIMHIP, KOHYC, map, chepa,
cedeHus GUTYpHI BpalleHus,
MJIOCKOCTh, Kacaromascs
cdepsl, TUIUHAPA, KOHYCAa,
TJI0IIA/h TTIOBEPXHOCTH
MTUPAMHU/TBI, TTPU3MBI, KOHYCA,
WIAHIPA, TUTOIAb Chephl,
o0BeM Ky0Oa, MPSIMOYTOIBHOTO
napajuiesienumne/1a, TUpaMuIbl,
TIPU3MBI, IWIMHPA, KOHYCA,
apa; yMeHue u300paxkatb
MHOTOTPaHHHUKH U
MOBEPXHOCTH BPAIICHUS, KX
CEYCHHS OT PYKH, C IIOMOIIIHIO
YePTEKHBIX HHCTPYMEHTOB U
AIIEKTPOHHBIX CPECTB;
yMEHHUE pacro3HaBaTh
CUMMETPHIO B IPOCTPAHCTBE;
yMEHHUE pacro3HaBaTh
IPABIJIbHBIC MHOTOTPAaHHUKH;




YMETh ONEPUPOBATH MOHATUSIMU:
JIBUKEHUE B IPOCTPAHCTBE,
nmogo0OHbIe PUTYPHI B
MIPOCTPAHCTBE; UCIIOIH30BAThH
OTHOUIEHHE TUIOLIAACH
MMOBEPXHOCTEN U 00HEMOB
MOA0OHBIX (PUTYP MPU PEIICHUH
3a/ay;

-YMETb BBIYUCIIATh
r€OMETPUYECKUE BEIIMYUHBI
(mamuHa, yroJ, TUIOIab,
00BeM, IIOIIAAE
MOBEPXHOCTH ), UCTIOJB3YS
U3y4eHHBIE (POPMYIIBI U
METO/IbL;

- YMETh ONEpUPOBATh
MOHSATUSMU: TIPSIMOYTOJIbHAS
CUCTEMa KOOpJIMHAT,
KOOPJIMHATHI TOYKU, BEKTOP,
KOOPJIMHATHI BEKTOPA,
CKaJISIpHOE MPOU3BE/ICHUE,
YTOJ MEX]1y 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
SBJICHUSIX, B UCKYCCTBE;
yYMEHUE TIPUBOJIUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUN
POCCHICKON U MUPOBOM
MAaTEMATUYECKON HAYKH.

OK 02.
Hcnonp3oBaTth
COBPEMEHHBIEC
CpeJICTBa MOUCKA,

B oOnactu 1ieHHOCTH
HAyYHOTO TTO3HAHUS:

- cpopMUPOBAHHOCTH
MUPOBO33pEHUS,

- YMETh ONepUpoOBaTh
HOHATUSIMU: paloHaIbHas
byHKUMA, MOKa3aTeIbHas

GyHKUHMS, cTeneHHas (yHKIMS,
jgorapuhMuyecKas byHKLHS,




aHaJM3a u
UHTEPIpETAUN
uHdopmanmu. 1
nH(pOpPMaLIMOHHBIE
TEXHOJIOTUH JIJIs
BBITIOJTHEHHUS 33/1a4
npoeCcCUOHATBLHON
HaIpaBJICHHOCTH.

COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHUS
HayKHu U
00IIIeCTBEHHOU
MIPaKTUKH,
OCHOBAHHOTI'O Ha
JAAJIOTe KYJIbTYP,
CITIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO
MECTa B
MOJUKYJIBTYPHOM
MHUPE;

- COBEPIIICHCTBOBAHUE
SI3BIKOBOU u
YUTATCIILCKOU
KYJBTYpPbI
cpelcTBa
B3aMMOJICHCTBHUS
MEXIy  JIOJbMH U
MO3HAHUSI MUPA;

- OCO3HAHHUE IICHHOCTH
Hay4YHOHN
JIeSITEIbHOCTH,
T'OTOBHOCTh
OCYIIECTBIISITh
MPOEKTHYIO U
HCCJIEI0BATEIbCKYIO
JeSITEIbHOCTh
WHJMBUIYaJbHO U B
rpyIIe.

OBiazieHne
YHUBEPCAIbHBIMU
y4eOHBIMU
IT03HaBaTEILHBEIMU
JIEUCTBUSIMHA:

a) pabdorta ¢
uH(popmaIue:

- BJAJCTh HAaBBIKAMU
MOJTYYEHUS
uH(popMauu
MICTOYHHKOB
THUIIOB,
CaMOCTOSATEIBHO
OCYILIECTBIIATh TOUCK,
aHaJIn3,
CHCTEMATH3AIHIO n
UHTEpITpETaLUI0
uHbopMaIuu

KakK

u3
pa3HbIX

TPUTOHOMETPUYECKHE (PYHKIUU.

oOpatHple  (YHKIMH; yMEHHUE
CTpOUTh TpadUKH W3YYEHHBIX
(bYyHKITHIHA, UCTIOJIb30BaTh
rpaduxu npu W3YYCHUU
IIPOIIECCOB M 3aBHCUMOCTEH, MpH
pelIeHny  3ajad = U3 JIPYTUX
y4eOHBIX TPEIMETOB M 33134 U3
peaIbHON  KW3HU;  BBIpaXKaTh

dbopMmynamMu 3aBUCUMOCTUA MEXIY
BEJMYMHAMU;

- YMETh ONEPUPOBATh
HNOHSATUSIMU: TOXIECTBO,
TOXJAECTBEHHOE
npeoOpa3zoBaHue, YpaBHEHHE,
HEPABEHCTBO, cucrema
ypaBHEHUU

- U CHUCTEMBI, YMETh peELIATh
YpPaBHEHHUs,  HEpPaBEHCTBA U

CHUCTEMBI C MTOMOIIBIO PA3TUYHBIX
IPUEMOB; peliaTh ypaBHEHUS,
HEpPaBEHCTBA W  CHUCTEMBI C
napameTpoM; MPUMEHSTH
ypaBHEHUS, HEPaBEHCTBa, HX
CUCTEMBI TUIS perieHus
MaTEeMaTUYeCKUX 3a/lad W 3a/1ady
U3 pa3IUYHbIX 00JIacTe HAyKU U
pEabHOM KU3HU;

- yMETh CBOOOJHO OIEPUPOBATH
MOHATHSIMHU:

JIBUKECHUE, TapaJICIIbHBIN
nepeHoc, CHMMETPHS Ha
IJIOCKOCTU U B IPOCTPAHCTBE,
OBOPOT, MpeoOpa3oBaHue
o100us1, MoJ00HbBIE QUTYPHI;
YMETh Pacro3HaBaTh PaBHBIC U
o100HbIC (PUTYPBI, B TOM YHUCIIE
B IIPUPOJIE, HCKYCCTBE,
aApXUTEKTYpPE; YMETh
UCII0JIb30BATh TEOMETPUIECKUE
OTHOIIEHUS, HAXOUTh
T€OMETPUYECKUE BEIIMUUHBI
(mmuHA, YToJl, TUIOIIaab, 00HEM)
IIPY PEIICHUY 337124 U3 APYTHUX
y4eOHBIX MPEAMETOB U U3
peabHOM )KU3HU




pa3IMYHBIX BUAOB W
¢dbopM TpencTaBICHNUS;
- CO3/laBaTh TEKCTHI B
pas3nuuHbIX (popmarax
C y4eTOM Ha3HA4YCHUs
uHpopMaru U
[EJICBOM  ayJUTOPHH,
BBIOWpast
ONnTUMAaJbHYI0 (popmy
IPEICTaBICHUS U
BU3YaJIH3AIlNH,

- OIICHUBATh
JOCTOBEPHOCT®,
JETUTUMHOCTD
uHpopmaruu, ee
COOTBETCTBUE
IPaBOBBIM "
MOPAITbHO-3THYECKUM
HOpMawM;

- HCIOJIb30BaTh
cpencTBa
UHPOPMAITUOHHBIX U
KOMMYHHKAITHOHHBIX
TEXHOJIOTUH B
perieHun
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX H
OpraHU3aIMOHHBIX
3a/ay ¢ COOJI0JIEHUEM
TpeOOBaHUM
OPrOHOMHKHU, TEXHUKHU
0e30I1acHOCTH,
TUTHCHBI,
pecypcocoepekeHus,
NIPABOBBIX M TUYECCKHIX
HOPM, HOPM
uHGOPMAITMOHHON
0e30I1acHOCTH;

- BJIAJICTh  HaBBIKAMU
pacro3HaBaHUS U
3amUThHl THPOPMAIIHUH,
uH(OPMAITMOHHON
0e30macHOCTH
JTMYHOCTH.

B obGmactu myxoBHO-
HPaBCTBEHHOTO
BOCITUTAHUSL:




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

- CIOCOOHOCTH
OIICHUBATh CHUTYAaIHIO
U MIPUHUMATH
OCO3HAHHBIC PEIICHMUS,
OPUECHTHUPYSICh Ha
MOPaJIBHO
HPaBCTBEHHBIE HOPMBI
U IIEHHOCTH,

- OCO3HaHHE JIMYHOTO
BKJIaJla B IIOCTPOCHHE
YCTOMYUBOTO
Oynymiero;

- OTBETCTBEHHOE
OTHOIIICHHE K CBOHMM
ponutensiM U (WIH)
JTPYTUM YJICHAM CEMbH,
CO3JIaHUI0 CEMbH Ha
OCHOBE  OCO3HAHHOTO
NPUHATHS  [IEHHOCTEH
CEeMEWHOM JKU3HU B
COOTBETCTBUH c
TPaAuIMAMH HapOJOB
Poccuun;

OBnazneHue
YHUBEPCAJIbHBIMH
peryJISTUBHBIMH
JNICUCTBUSIMHU:
a)caMOOpraHU3alIHs:

- CaMOCTOSITEJILHO
OCYIIECTBIIATh
MO3HABATEILHYIO
NeSATEIIbHOCTb,
BBISBJISITE  TIPOOJIEMEI,
CTaBHUTh u
dbopMynpoBaThH
COOCTBEHHBIC 33/1a4H B
o0Opa3zoBaTeIbHON
NEeATEeIIbHOCTH u
YKU3HEHHBIX
CUTYaIusX;




OK 03.
[LmanupoBarts u
peann30BbIBAThH
CcOOCTBEHHOE
npodeccroHanbHOe
U JINYHOCTHOE
pa3BUTHE,
peANnpPUHUMATETHC
KYIO €S T€IbHOCTD
B
npodeccruoHanbHON
chepe,
UCIIOJIb30BaTh
3HAHUS 110
(brHaHCOBOM
IPaMOTHOCTH B
Pa3IUYHBIX
AKUZHEHHBIX
CUTYaIIHSIX.

B o0nactu mayxoBHO-

HPaBCTBEHHOT'O
BOCIIUTAHUS:

- copMHPOBAHHOCT
b HPaBCTBEHHOT'O
CO3HaHMS, ITHYECKOTO
MIOBEJICHMUS;

- CIIOCOOHOCTH
OIICHUBATh CHUTYAIIHIO
u IPUHUMATD
OCO3HAHHBIC PEeIIeHUS],
OPUCHTHUPYSCH Ha
MOpPaIbHO
HPABCTBEHHBIE HOPMBI
U 1IEHHOCTH;

- OCO3HaHHE
JUYHOTO BKJIaJa B
MTOCTPOCHHUE
YCTOMYUBOTO
Oyny1ero;

- OTBETCTBEHHOE

OTHOIIIEHHE K CBOHUM
poauTesiM U (WJIH)
JIPYTUM YJeHaM
CEMBH, CO3JIaHHIO
CeMbHM Ha  OCHOBE
OCO3HAHHOTIO
MPUHATHS 1IEHHOCTEH
CEMEHUHOM JKM3HM B
COOTBETCTBHH c
TPagUIIUSIMH HapOJIOB
Poccuu;

OsgnancHue
YHUBEPCATHbHBIMHU
PEeryJISTHBHBIMU
JNIEUCTBUSIMHU:
a)caMOOpTaHU3aIus:
- CaMOCTOSITEJILHO
OCYIIECTBIISITH
MTO3HABATEIILHYIO
JIESITENIbHOCTD,
BBISBJISTH MPOOJIEMBI,
CTaBHUTH 51
bopMyIMpOBaThH
COOCTBEHHBIEC 3aJauu
B

o0Opa3zoBaTeIbHON
JIESITEIbHOCTH u

- YMETh OMepUpOBaTh
HMOHATUSMU:

UppaloHaIbHBIE,
MOKa3aTelIbHbIE, CTEIICHHBIE,
jorapupMUyECcKue,

TPUTOHOMCTPHUYCCKHUC YPABHCHUA
N HCPABCHCTBA, UX CUCTCMBI;

- YMETh OTIepupOBaThH
TIOHSTUSIMH

MHOTOTPaHHHKA, KyoO,
napasuIesIeTIHIIe]I, npu3Ma,
nUpaMua, durypa U
TIOBEPXHOCTh BpaIleHus,
IWIMHAP, KOHYC, map, cdepa,
cedueHUs QUTYpBl  BpaIICHUS,
IUTOCKOCTh, Kacaromascs cgepsl,
HWIMHApPA, KOHYyca, IUIOAIh
MOBEPXHOCTHU UpaMuU/Ibl,
OpU3MbI, KOHYCa, IWIMHJPA,
wiomanas chepel, o0beM Kyoa,
IPSIMOYTOJIEHOTO
napajiesienunena,  IUpPaMUbl,
OpU3MbI, [WIMHApPA, KOHYycCa,
mapa;  yMeHue  u3o0paxaTh

MHOI'OI'PaHHUKH H ITIOBCPXHOCTH
BpalllCHuA, UX CCUCHUA OT PYKH,
C IIOMOIIIBIO YCPTCIKHBIX
HHCTPYMCHTOB M 3JICKTPOHHBIX

CpPEICTB; yMETh paclio3HaBaTh
CUMMETPUI0O B  TPOCTPAHCTBE;
YMETh pacrio3HaBaTh

IMIPpaBHUJIBHBIC MHOTOI'PAHHUKH;

YMETh ONEPHUPOBATH IOHSATUIMM:
NPSIMOYTOJIbHAS cucrema
KOOpPJMHAT, KOOPJIMHATBI TOYKH,
BEKTOpP, KOOPAMHATBI BEKTOpA,
CKAIPHOE TIPOU3BEICHUE, YTOJ
MEXKY BEKTOPaMH, cymMma
BEKTOPOB, IIPOU3BEICHUE BEKTOPA
Ha YHCJIO; HAXOIUTH C IOMOILBIO
U3YYEHHBIX (POpPMYJT KOOPIMHATHI
CepeluHbl OTpe3Ka, PACCTOSIHUE

MCXKAY ABYMS TOYKaAMM.




’KM3HEHHBIX
CUTYalUsIX; -
CaMOCTOSITEIILHO
COCTaBIISITh IU1aH
pelieHus mpooJIeMbI C
YYETOM  HMMEIOLIUXCS
pECYpCOB,
COOCTBEHHBIX
BO3MOKHOCTEM u
MPEATIOYTCHUH;

- JlaBaTh OLICHKY
HOBBIM CUTYalIUSIM;

- CIIOCOOCTBOBATH
hopMHUPOBAHUIO U
MIPOSIBJIICHUIO
HIMPOKOU 3PYIULINU B
pa3HBIX 00J1aCTsIX
3HAHUM, TIOCTOSIHHO
MOBBIIIATh CBOM
oOpa3zoBaTeIbHbBIN U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:
UCIIOJIb30BaTh MMPUEMBI
pedrexkcun JUTS
OLICHKH CUTYyaIuH,
BBIOOpaA BEPHOT'O
peIIeHNS;

- YyMETh  OIICHWBATH
PUCKH U
CBOCBPEMEHHO

MPUHUMATh  PELICHUS
110 UX CHWKECHUIO;

B) YMOLIMOHAIBHBIN
WHTEJUICKT,
MPEANOIararo it
c(hOpMHUPOBAHHOCT:
BHYTPEHHEU
MOTHBALINH,
BKJIFOYAOIIEH
CTpEMJICHUE K
JOCTI)KEHUIO 1IeNId U
yCHexy,  ONTHMU3M,
WHUIMATUBHOCTb,
YMEHHUE JI€MCTBOBATH,
UCXOJsd M3  CBOHUX
BO3MOKHOCTEH;

- DMIIaTHUH,
BKJIFOUYAIOIIEH




CITOCOOHOCTbH

MOHUMATh
HMOIIMOHAIIEHOE
COCTOSIHUE  JIpYTHX,
YUUTHIBATH €r0 IMpHU
OCYUIECTBJICHUU
KOMMYHUKAIIIH,
CIIOCOOHOCTD K
COUYBCTBHIO U
COTEPEKUBAHUIO;
COLIMAJIbHBIX HaBBIKOB,
BKJIFOYAIOITUX
CIIOCOOHOCTD
BBICTPAUBaTh
OTHOUIEHUS C
JIpYTrUMU JIOJIbMH,
3a00THUTHCH,
MPOSIBIIATH MHTEPEC H
paspeniarb
KOH(DJIUKTBHI.
OK 04. ['oTOoBHOCTB K | YMETb ONEPUPOBATH IOHATHUSAMH:
OpdexTrBHO CaMOpPAa3BUTHIO, CIIy4allHBI OIIBIT M CIIy4ailiHOE
B3aMMO/ICHCTBOBATEL | CAMOCTOSITEIbHOCTH U
3aMMOJICHCTBOBA coObITHE, BEPOSITHOCTD
1 paboTtaTh B CaMOOTIPEICIICHHIO; . 5
N ~OBJIa/IcHHE HaBbikaMy | CTYIAHHOTO  COOBITHS;  yMETh
KOMAaHJIE. yue6HO- BBIYHCIISATD BEPOSITHOCTD c
UCCIIEIOBATENLCKOM, | UCTONB30BaHUEM  IpadUUeCcKux
NMPOEKTHOH ¥ | MeTomOB;
COIIMAIbHOMN
MIPUMEHSTH (POPMYJIBI CIIOKEHUS
JEATEIIbHOCTH; .
U YMHOXEHHUSI BEpPOSITHOCTEH,
OBnaneHue
KOMOMHATOpPHbIE (dakTbI 151
YHUBEPCAITbHBIMU
dbopMyNbl MpU pPEIICHUU 3ajady;
KOMMYHUKATHBHBIMH
. _ OIICHUBATh BEPOSATHOCTH
JEUCTBUSAMMU: .
peaNbHbIX COOBITUH; 3HAKOMCTBO
0) coBMecTHas o emvaai
Jy4alHBIMU  BEJIMYHMHAMU;
ACATCIBbHOCTD: ya amH,
MEHHUE TIPH
 OHIMATE 4 | YMCHHE  [IPHBOJUTE ngMepH
ACIIOTE30BATE NpOSIBJIEHUS  3aKOHA  OOJBIINX
HPEUMyIIIECTRA ‘cheﬂ B MIPUPOTHBIX u
KOMAH/THOI 4 | OOLICCTBEHHBIX SIBJICHUSIX;
WHTUBHJIY THHO yMeTb CBOOOJTHO OTIEPUPOBATH
paGOTHI; MOHSATUSIMU: CTETICHB C I[EJbIM
NpUHAMATh  weny | MOKa3areseM, KOpeHb
COBMECTHO HaTypaJIbHOMW CTENEHU, CTEICHb C
JICSITEIbHOCTH, palrOHAJIbHBIM IIOKAa3aTCJICM,
OpPraHU30BbIBATH u | CTCIICHD C JICUCTBUTEIILHBIM

KOOPJIMHUPOBATh

(BELIECTBEHHBIM ) TIOKA3aTENEM,




EeUCTBUSI 1o ee
JIOCTHKEHHIO:

COCTaB
JISITH TIJIAH JEHCTBUH,
pacupenensiTh poju ¢
Y4E€TOM MHEHUH
YYaCTHUKOB
o0CyX)1aTh
pe3ybTaThl
COBMECTHOM pabOThI;
- KOOpAUHUPOBAaTh U
BBITIOJIHATh palboOTy B
YCIOBUSIX PEATBHOTO,
BUPTYJILHOTO "
KOMOMHUPOBAHHOTO
B3aUMOJICUCTBHS,
- OCYLIECTBIIATH
MMO3UTUBHOEC
CTpaTEeruuecKoe
TOBE/ICHHUE B
Pa3IMYHBIX
CUTYaIUsIX, IPOSIBIISTH
TBOPUYECTBO U
BOOOpakeHHUE, OBITH
WHUIIMATUBHBIM.
OsgnancHue
YHUBEPCAIbHBIMU
PETryJISITUBHBIMU
JICUCTBUSIMU:
r)  [OpuHATHE CeOs
U IPYTHUX JIFOJCHU:
- IPUHAMAaTh MOTHUBBI
W apryMeHThl JAPYrux
JIOACH TIpU  aHaJIU3e
pe3yJIbTaTOB
JIESATCIBHOCTH;
- IpPU3HaBaTh CBOE
MPaBO U MPABO APYTUX
JIFOJICH Ha OIINOKH;
pa3BUBATH

CIIOCOOHOCTH
MOHUMAaTh  MHUP  C

norapudm gmucna, CHHYC,
KOCHHYC, ¥ TAHTEHC
IPOM3BOJIHHOTO YHCIIA;

yMETh CBOOOJHO ONEPHUPOBATH
NOHATUSIMU: Tpaduk (QYHKIUHU,
obpatHass (QyHKIHS, KOMIIO3UIIUS
byHKIUH, nuHEHHas QyHKIMS,
KBaJIpaTHYHAs byHKIHS,
CTeTICHHass (QYHKIUS C IEJIbIM
TIOKa3aTeseM,
TPUTOHOMETPUUYECKUE (PYHKIIHH,
oOpaTHBIE TPUTOHOMETPHUECKHE

(GyHKIIMKM,  MOKa3aTenpbHas |
Jorapudmudeckas byHKIUY;
yMETh CTPOHTH rpaduku
(GYHKITHA, BBITIOJTHSTH
npeoOpa3zoBaHus rpaduxoB
byHKIMI;

-yMEeTh HCIOJIb30BaTh Trpaduku
byHKIMN TUTSI U3Yy4YCHUS
MPOLIECCOB M 3aBUCHUMOCTEN MpHU

PCHICHUN 3aJga4d nu3 Apyrux
y‘I€6HI>IX npcaMcTOB u nu3
peaJIBHOﬁ KHN3HH, BbBIpAKaTb

dbopmysilaMu 3aBUCUMOCTH MEX]TY
BEJIMYMHAMU;

- CcBOOOJIHO OTIepUPOBAThH
MOHATUSIMU:

NEPUOIUIHOCTD GyHKIHIH,
OTPaHUYCHHOCTD GyHKIHIH,
MOHOTOHHOCTh byHKINH,
AKCTPEMYM byHKINH,
HaumOoOJbIlIeE ¥  HAaWMEHbIIEe
3HAYECHUS byHKIIMN Ha

IIPOMEKYTKE; YMETh IIPOBOJUTH
uccienoBanne PyHKINY;

- YMETh UCTI0JIb30BaTh CBOMCTBA U
rpadguku QyHKIMN 1715 peleHus
YpaBHEHUI, HEPABEHCTB M 3a]1a4 C
napaMeTpaMu; U300paxkaTh Ha
KOOPJMHATHOM IIOCKOCTH
MHOJKECTBA PEILIECHUN YPAaBHEHU,
HEPABEHCTB U UX CHUCTEM.

TO3UIHH JPYToro
YeJI0BEeKa.

OK 05 B o0jacTu | - yMeTh OTIepUPOBATh

Ocy1iecTBisITh ICTETUYECKOTO TOHSITHSIMH cpenHee




YCTHYIO U
MUCbMEHHYIO

KOMMYHHKAIIUIO Ha

rocy1apCTBEHHOM
si3pIKe Poccuiickon
denepannu ¢
Y4ETOM
ocoOeHHOCTEM
COIIMAJILHOTO

KyJIbTYPHOTO
KOHTEKCTA.

)51

BOCITUTAHUSA:
- ACTETUYECKOE

OTHOUIEHUE K MUY,
BKJTIOYAS ACTETUKY
OblTa, HAy4YHOTO U
TEXHUYECKOTO

TBOPYECTBA, CIopTa,

TpyZAa U OOLIECTBEHHBIX

OTHOIIICHUM;

- CIIOCOOHOCTBH
BOCITPUHUMATh
pa3TUYHBIC BUIbI
WCKYCCTBA, TPATUIIUU U
TBOPYECTBO CBOETO W
JIPYTHX HapOJIOB,
OIIYIIATh
SMOILIMOHAILHOE
BO3JICHICTBHE
HCKYCCTBA;

B oOJtactu
CTETHYECKOTO
BOCHUATAHUS:

- DCTETUYECKOE
OTHOIIICHHE K MHpY,
BKJIIOYast ACTETUKY
OblTa, HAYYHOTO |
TEXHUYECKOTO
TBOpPYECTBA, criopra,

TpyJla U 0OIIIECTBEHHBIX
OTHOIIICHU;

- CIOCOOHOCTH
BOCIIPUHUMATh
pa3inyHbIe BU/IBI
HCKYCCTBA, TPaJAUIUU U
TBOPYECTBO CBOEr0 U
TPYTUX BHJIaX
HCKYCCTBA, CTpEMJICHUE
MPOSIBIIATH KauyecTBa
TBOPYECKOU JINYHOCTH;
OBnagenue
YHUBEPCATbHBIMU
KOMMYHUKATUBHBIMU
JICCTBUSIMU;

a) oOleHue:

- OCYIIECTBIIATH
KOMMYHHUKAIIMU BO BCEX
cdepax Ku3HH;

- pacro3HaBaTh
HeBepOasbHbIE

apupmMeTHIecKoe, MeJIuaHa,
HauOoJbllleeE U  HauMEHbIIee
3HAUEHHUs, pa3Max, JUCIepCus,

CTaHAapTHOC OTKJIOHCHHC
YU CJI0BOI'O Ha60pa; YMCHUC
HU3BJICKATb, HHTCPIIPCTHUPOBATDH

uH(pOpMaIHIO, MPEIACTABICHHYIO
B Tabnuiax, Ha JguarpaMmmax,
rpadukax, OTPaXAIOIILYIO
CBOMCTBa peajbHBIX MPOIIECCOB
U SBICHUW;  TPEACTaBIATh

uHQOpMAIIMIO C  TOMOIIBIO
Ta0IHI u JUarpaMM;
UCCJIEIOBATh  CTAaTHUCTHUYECKHUE
JaHHbIE, B TOM YHCIE C
MIpUMEHEHUEM rpaduiecKkux
METOJ0B u AIIEKTPOHHBIX
CPEACTB;

- YMETh OTIepUPOBATH
MOHSATUSIMU:  TOYKa, TMpsMasi,
IJIOCKOCTb, MIPOCTPAHCTBO,
JIBYTPaHHBIN yTOoJI,
CKpEILHUBAIOIINAECS MpsIMBIE,
napauieIbHOCTb U

NEPHEHANKYISIPHOCTh MPSMBIX U
IJIOCKOCTEW,  Yroll  MEXAY
OPSMBIMH, YTOJ MEXKIY MPsSMOI
U TUIOCKOCTBIO, YTOJd MEXIY

MJIOCKOCTSIMH, PACCTOSIHHE OT
TOYKHU hi (o) MJIOCKOCTH,
PACCTOSIHME MEXy TMPSMbBIMHU,
paccTosiHUE MEXKTY
TJIOCKOCTSIMU;

- YMeThb HCIOJIb30BaTh MIPH
pelIeHNH  3a7a4  HM3yYCHHbIC
bakTbI u TEOPEMBI
TJIAaHUMETPHH, yMEHUE
OIICHWBATh pa3Mepbl OOBEKTOB

OKPY’KaIOIIEero MUpA.




Cpe/acTBa 00IIIEHNS,
MOHUMATh 3HAYCHUE
COLIMAJIBHBIX  3HAKOB,
pacrno3HaBaTh
TIPEITOCHUTKH
KOH(JIMKTHBIX
CUTyalldii W CMATYaTh
KOH(JIMKTHI;

- pa3BepHYTO U
JIOTUYHO M3J1araTh CBOIO
TOUKY 3peHust C
UCIIOJIb30BaHUEM

SA3BIKOBBIX CPCIACTB.

OK 0O6.
[IposBiATH
rpak1aHCKO-
NaTPUOTHYECKYIO
MTO3HUIIMIO,
JEMOHCTPUPOBATH
OCO3HAHHOE
IIOBEJICHUE Ha
OCHOBE
TPaAUITMOHHBIX
00IIICYCIIOBEUSCKUX
LICHHOCTEM, B TOM
YHUCJIE C YYETOM
rapMOHHU3AINN
ME>KHAIMOHATBLHBIX
"
MEKPETUTHO3HBIX
OTHOIIICHUH,
MIPUMEHSTH
CTaHJaPThI
AHTUKOPPYIIINOHH
OT'0 TIOBEACHHS.

- OCO3HaHHE
OOyJarOIITUMUCS
POCCHICKOU
IPaKIaHCKON
UJEHTUYHOCTH;

- LEJICHAIIPABJICHHOE
pa3BUTHE BHYTPECHHEU
NO3ULIUN

JUYHOCTH HAa OCHOBE

AYXOBHO-HPABCTBCHHBIX

LIEHHOCTEN HapoJ0B
Poccutickon
denepanuu,
HUCTOPUYECKUX U
HallMOHAJIBHO-
KyJIbTYPHBIX TpPaJULINN,
dbopmupoBaHue
CUCTEMBI 3HAYMMBIX

LIEHHOCTHO-CMBICJIOBBIX
YCTaHOBOK
AHTUKOPPYHITHOHHOTO
MHPOBO33PECHUS,
MIPaBOCO3HAHUS,
YKOJOTHUECKOU
KYJIbTYPBI,
CIHOCOOHOCTH  CTaBUTh
(S 51 CTPOUTH
’KU3HEHHBIE IIJIaHbI;

B wactu rpaxmaHckoro
BOCHUTAHMS:

YMETbH oIIepupoBaTh
OOHATUSAMU: IPAMOYTOJIbHAT
cucreMa KOOPJIUHAT,

KOOPAWHATEI TOYKH, BEKTOP,

KOOPAMHATHI BEKTOpA,
CKaJIIpHOE IIPOW3BeIEeHUE,
yroJl MeKIy BeKTOpaMu,
cymMmma BEKTOPOB,

IIPpOM3BEeIeHNe BeKTopa Ha
YMCJIO; HAXOIUTDH C IIOMOIIIBIO

dopmyt
cepeanHbI

N3y4YeHHBIX
KOOPJIUHATEI
OTpe3Ka, pacCTOTHUE MEKIY
IBYMs TOYKaAMU; -YMETH
BBIOWpATh IO X OIS IIN I

HSyIIeHHBIﬁ MCTOJ IJIsA PpCIICHUA

3a]a4H, pacro3HaBaTh
MareMatuyeckue  (QakThl U
MaTeMaTUYeCcKhue  MOJEeIN B

MPUPOJIHBIX M OOIIECCTBEHHBIX
SABJICHUSX, B UCKYCCTBE;

- YMEHHUE IPUBOJUTH IIPUMEPDI
MaTEMAaTUYECKUX OTKPBITUH
POCCHUICKON U MUPOBOM
MaTEMaTU4YECKOU HAYKH;

-YMETh OIIEpUPOBATH

TIOHATHUSIMU: CIIYYaHBIA OMBIT U

CIIy4aiiHOe coObITHE,




- OCO3HaHHE CBOUX
KOHCTUTYLIMOHHBIX
npaB U 0OSI3aHHOCTEM,
YBOKEHHUE 3aKOHA U
MIPaBOMOPSIAKA;
-IIPUHSITHE
TPaJUIIMOHHBIX
HaAIITMOHAJILHBIX,
00IIeYEeITOBECUECKUX
T'YMaHUCTUYECKUX u
JIEMOKPAaTHYECKHUX
LICHHOCTEM;

- TOTOBHOCTbD
MIPOTHUBOCTOSITh
HUICOJIOTUH

IKCTPEMHU3Ma,HAITMOHA
JM3Ma,

KceHod
ooun,
JTUCKPUMHHAIIAN
COIIMAJIHLHBIM,
PEIIUTHO3HBIM,
pPacoBbIM,
HAIMOHAJIHHBIM
pHU3HAKaM;

- TOTOBHOCTH
COBMECTHYIO
JIESITEIIBHOCTb B
WHTEpecax
IPa)xT1aHCKOTO
oO0IIecTBa, y4acTBOBATh
B CAaMOYINpAaBICHUH B

I10

BCCTH

001eo06pa3zoBaTeIbHOM
OpraHu3aliy U JI€TCKO-
FOHOIIIECKUX
OpraHu3aIusX;

- yMEHHE
B3aMMO/JICMICTBOBaTh C
COIMAJIbHBIMU
WHCTUTYyTaMHU B
COOTBETCTBHUM C HX
byHKIUSIMI u
Ha3HAYCHUEM;

- TOTOBHOCTH K
I'YMaHUTapHON 51
BOJIOHTEPCKOU
JIeSITEIbHOCTH;

NaTPUOTHYECKOTO

BEPOATHOCTH
COOBITUSI;  yMETh
BEPOATHOCTh C HCIIOJIH30BAaHUEM

CIIyYalHOT O
BBIYUCIISATD
rpaduyecKkux METO/IOB;
IPUMEHSATHh (POPMYIIBI CIOKCHHUS
U YMHOXEHHS BEPOATHOCTEH,

KOMOWHATOpHBIE  (PakThl U
dbopMyIbl TIpH pelIeHUH 3a7ad;
OILICHUBATh BEPOSTHOCTHU
pealbHbIX COOBITHH;
3HAKOMCTBO €O  CIIy4YalHbIMU
BEJIMYMHAMU; yMEHHE
MIPUBOIUTH IPUMEPHI

IMPOABJICHUA 3aKOHA OOIBIINX
YHCCJI B IIPUPOAHBIX u
O6HI€CTB€HHI>IX SABJICHUX.




BOCIIMTAHMS . -

c(hOpMHUPOBAHHOCTH
POCCUUCKOU
TPaXKIaHCKOH
WACHTUYHOCTH,
MaTpUOTU3MA,
YBOXEHUSI K CBOEMY
Hapoxy, YyBCTBA
OTBETCTBECHHOCTHU
nepen Ponunoi,

TOPAOCTH 32 CBOM Kpawu,
ceoto Poauny, cBoH
A3bIK U KYJbTYpY,
MPOIIJIOE HHACTOSIIEE

MHOTOHAIIMOHAJIHHOTO
Hapoaa Poccuu;

- LICHHOCTHOE
OTHOIIICHUE K
rOCyJIlapCTBEHHBIM
CHMMBOJIaM,
HCTOPUYECKOMY u
MIPUPOTHOMY HACJIEIUIO
MMaMsATHHUKaM,

TPaIULIUSAM HapoJI0B
Poccun, noctmxeHUsIM
Poccun B HayKe,
HCKYCCTBE, criopTe,
TEXHOJIOTHUAX U TPYIE;

- uaeHas

yOCKICHHOCTD,
TOTOBHOCTh K
CITY)KEHHIO 1

3allUTe OreuecTBa,
OTBETCTBEHHOCTbH 3a €T0
Cyns0y; OCBOCHHBIC
00yJaromuMucs
TTOHSTHS u
YHUBEpPCAITbHBIC
y4ucOHbBIC NEHCTBHS
(perynsTuBHbBIC,
MTO3HABaTEIIbHBIC,
KOMMYHUKAaTHUBHBIE);

- CITIOCOOHOCTh ux
HCITOJIb30BaHUS B
MMO3HABATEILHOMN

51 COLIMAJIbHOM
MIpaKTHKE,

CaMOCTOATCIIbHOMY




MJIAaHUPOBAHUIO u
OCYUIECTBJICHUIO
y4eOHOM

NesATEIbHOCTH,
OpraHu3aluu y4eOHOro
COTpYIHHYECTBA C
neJaroru4ecKuMu
paboTHUKAMU u
CBEPCTHUKAMH, K
Y4acTHUIO
WHIUBUTYyaJIbHON
oOpa3oBaTenbHOI
TPaeKTOPUH;
OBJIaJICHUE
y4ueOHO-
HCCJIeI0BATENHCKOM,
IIPOEKTHOU 51
COLMAIIBHOMN
NESTETLHOCTH.

HaBbBIKaMH

OK 07. ConelicTBoBaTh
COXPaHEHUIO

OKpY Karollen Cpebl,
pecypcocOepekeHHIO,
IPUMEHSTH 3HAHUS 00
W3MEHEHUH KJIMMaTa,
NPUHIUIBI OEPEKITUBOTO
MIPOU3BO/ICTBA,

b pexTuBHO
JIEUCTBOBAThH B
YpE3BBIYANHBIX
CUTYaLHSIX.

HE [IPUHUMATh ACUCTBUS,
MPUHOCSIIUE Bpen
OKPY’KaroIIEn Cpee;
YMETH
IPOTHO3UPOBAThH
AKOJIOTHYECKHUE
MOCJICACTBUS JCHUCTBUH,
NpeAoTBPAIIATh UX;
- pacuIupuTh
NEeATEIIbHOCTH
3KOJIOTUYECKOU
HaIPaBIICHHOCTH,;
pa3zpabaThiBaTh T1aH
pernieHus: MmpoodJIeMbl ¢
y4ETOM aHanu3a
UMEIOLIUXCS
MaTepHaIbHBIX u
HEMAaTEepHUATbHBIX
pPECYpCOB;
- OCYUIECTBIISATH
L[EeJICHAITPABJICHHBIN
MOMCK MEPEHOCca CPEICTB
U CIOCOOOB JEHCTBUS B

OIIBIT

npodeccruoHaIbHY IO
cpeny;,
- yMETh TIEPEHOCUTH

3HAaHUW B

- YMETh ONEepUpOBaATh
MOHSATUSIMU:
byHKIMS, HENpephIBHAS
byHKIUS;
IPOU3BOJIHAS,
nepBooOpaszHasi,
ONPEAECTICHHBIN
WHTETPAJ;
-yMeTh HaXOJINTh
IPOU3BOJIHBIE
AJIEMEHTAPHBIX
byHKIUH,
CIIpaBOYHBIC

VCIIOJIb3YS

MaTepHaIbI;
HCCIIEI0BaTh B
MPOCTEUIIINX
byHKIIUN
MOHOTOHHOCTb,

ciIyqasix
Ha

HAXOIUTh HaAWOOJIBIIINE
u HAaUMEHbBIIINE
3Ha4YeHUs PYHKIUH;

- CTpOUTH rpaduKu
MHOTOYJIEHOB C




ITO3HAaBATCJIbHYIO " | HCIIOJIb30BAHHUEM
IMPaKTHYCCKYIO oOnacTu allrapara

KHU3HCICATCIIbHOCTH, MaTEMaTUYIECKOT'O
- Opeajiaratb HOBBIC | aHanM3a; NPUMCHATH
IIPOEKTHI, OLEHUBATD | IPOM3BOAHYIO [IPH
nacu C HTO3UIHNH | pereHuu 3a1a4 Ha
HOBU3HBI, JIBWKCHUE; penlaTh
OPUTMHAJIBHOCTH, IPAKTUKO-
HPaKTHIECKON OPUEHTUPOBAHHBIE
3Ha9UMOCTH, 3a1a9M Ha HauOOJIBIIIHE
- JaBaTb OLEHKY HOBBIM | ; porn ey e

!
CUTYaLUAM, BHOCHTB! | 11 ayenys, Ha
KOPPEKTHBEL B | HaxoxmeHue myTH,
JIEATEIBHOCTD,

CKOPOCTHU U YCKOPEHHS;
- YMETh  ONEPUPOBATH
MOHSATUSIMU:  JIBUXKEHUE

OLCHUBATB COOTBCTCTBHC
PE3YIILTATOB LICIIAAM.

B IPOCTPAHCTBE
noso0HbIe  (GUTYpPHI B
POCTPAHCTBE;
UCIIO0JIb30BaTh
OTHOIICHUE TIUIONIAIeH
ITIOBEPXHOCTEN 51
00bEeMOB MOTI00HBIX
buryp Tmpu peEIICHUH
3a/1ad4,

- YMETbh BBIUHUCIISTH
r€OMETPUUYECKUE

BEJIMYMHBI (IJIMHA, YTOJI,
IJIOIIAah, 00BEM,
TJI0IA/1b TIOBEPXHOCTH),
UCTIOJIb3YSI M3yUCHHBIE
(GbopMyJIbl U METOIBI.

IIK 1.3. TlpoBoauTh Y4ET MEHEKHBIX CPEICTB, OQOPMIIATH JCHEKHBIC U
KAaCCOBBIE JOKYMEHTHI.

I[IK 2.5. [IpoBomuTh TpoOlIEAYyphl HWHBEHTApU3aIMK  (DUHAHCOBBIX
00s13aTeNIbCTB OpraHU3aI1H.

I[IK 2.6. OcymecTtBiasTh cO0op HMHPOPMALUU O JEATEIBHOCTH OOBEKTa
BHYTPEHHETO KOHTPOJISI TIO BBITTOJTHEHUIO TPEOOBAHUI MPAaBOBOM U HOPMATHBHOM
0a3bl 1 BHYTPEHHUX PErJIAMEHTOB.

[1K 3.2. OdbopmisaTh muaTéxHble JOKYMEHTHI Uil IEPEUYUCICHUS] HaJOTOB
U cOOpOB B OIOJKET, KOHTPOJIUPOBATH UX MPOXOXKACHHUE MO PacuETHO-KACCOBBIM

OaHKOBCKHUM OIEpaIUsiM.



IIK 4.5. [IppuHuMaTh yyacThe B COCTaBJIEHUM OU3HEC-TIJIaHa.

I[IK 4.7. 1IpoBOoguTh MOHUTOPUHI  YCTPAaHEHUS MEHEKMEHTOM
BBISIBJICHHBIX HAPYILIEHNU, HEJOCTATKOB U PUCKOB.

IIK 5.5. IlpoBomuTep HaAJIOroBOE  IUIAHUPOBAHUE  JEATEIBHOCTH

OpraHu3aLMH.

1.4. PexomeHayeMoe KOJUYECTBO YAaCOB HA OCBOEHHE MNPOIrPAMMBI
AUCUMILTUHBI:

MaKCUMaIbHOW y4eOHOW Harpy3ku oOydaromierocss - 340 dacoB, B TOM
qucIie: 00s3aTeNIbHON ayIUTOPHOU yueOHOM Harpy3ku oOydatomierocs: 340 yacos:
B T. 4. TeopeTudyeckux 3aHsATuil — 220 dyacoB, 1aOOPaTOPHO-TPAKTHUECKUX
3aHATUH - 112 yacos, B T. 4. NpoeCCHOHATBHO-OPUEHTUPOBAHHOE CO/IEP)KAHNE —
56 4yacoB, sKk3aMeH — 6 4YacoB, KOHCYJbTallMM K OJK3aMEeHy — 2 yaca.

CamocrosTenbHO paboThl 00Y4YarOIIErocs HET.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHUTIJIAHBI

2.1. O0bemM y4eOHOH AUCHUIIMHBI U BBl Y4eOHOH padoThl

Bun yaeOHol paboTh O6bem
JacOB
MakcuMmainbHas yueOHast Harpyska (Bcero) 340
OO0s3aTenpHas ayIUTOpHAs yueOHas Harpy3Ka (BCEro) 340
B TOM YHCJIC:
TEOPETUYECKOE 00yUCHHE 220
Ja00paTOPHO-TIPAKTUYECKUE 3aHATHS: B T.4. MpodecCHoHaIbHO- 112
OPUEHTUPOBAHHOE COJICPIKAHUE 56
CamocTosiTenbHast paboTa 00yJaronmxcs -
KoHcynpranmmm x sK3ameny 2
Htorosas arrecranus: dK3aMEH 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 | KOMIETeHIHUH
NPUKJIATHON MOYJIb (IIPH HAJIMYHH)
Paznen 1 IHoBTOpEHMEe Kypca MATEMAaTHUKH OCHOBHOI HIKOJIbI 20
OK-1, OK-2,
Tema 1.1 ba3oBpie 3HaHUS W YMEHHMS 1O MaTeMaTHKE B NPO(ECcCCHOHATbHON H OK-3,0K-4,
Lenb 1 3a1a4u MMOBCEHEBHOM JACATEIBHOCTH. 2 OK-2, OK-5;
MaTEMaTHKH P KoMOMHMPOBAaHHOE 3aHATHE OK-6; OK-7;
OCBOCHHU [1K-1.2; TIK-4.2;
CIIEHMAIBHOCTH. [1K-5.6
CUCTBUS  Ha MOJIOKUTEIIBHBIMA W OTPHUIIATEIbHBIMU  YUCJIaMU
A . patt ’ OK-1, OK-2, OK-
Tema 1.2 OOBIKHOBEHHBIMHU U JIECATHYHBIMH IPOOSMHU. 3 OK-4. OK-2
gncna 1 BBITHCIICHHA. JeticTBus cO cTenensmMu, GOPMyYITbI COKPALIEHHOTO YMHOKEHHS. 2 OK-5; OK-6; OK-
- ng)%meelz:gafmx KoMOuHupoBaHHOE 3aHsATHE 7; 1IK-1.2; TIK-
peodp ' 4.2; TIK-5.6
IIpogeccnoHAILHO-OPUEHTHPOBAHHOE COJIEPKAHHE
(comep:kaHMe MPUKJIATHOTO MOIYJIA) OK-1. OK-2. OK-
Tema 1.3 5 2 3,0K-4, OK-2,
TeomeTprs Ha UJIbI TUIOCKUX (PUTYP Y WX TUIOIIAIb. OK-5: OK-6; OK-
IJIOCKOCTH. [IpakTHKO-OpUEHTUPOBAHHBIE 3a/1a4M B KYpCE TEOMETPUHU HA TNIOCKOCTH 7; TIK-1.2; TIK-
[IpakTUueckoe 3aHsTue 4.2; TIK-5.6
[TpocThie pOIIEHTHI, pa3HbIe CIOCOOBI UX BhIYKCICHUS. CII0KHBIC
Tema 1.4 IIPOLICHTHI.
[IpouenTHbIE 4
BBIYUCJICHUS.

[IpakTrueckoe 3aHsTue




Tema 1.5 Jluneiinbie, KBapaTHbIE, IPOOHO-TMHEITHBIE YPABHEHUS U HEPABEHCTBA.
YpaBHeHuUs u [IpakTHueckoe 3aHsATHE 2
HEPABEHCTBA.
Tema 1.6 CriocoObl pelieHus CUCTeM JIMHEWHBIX ypaBHEHUU. CHUCTEeMbl HETMHEHWHBIX
) . ypaBHeHHI. CHCTEMBI HEPABEHCTB. 6
Cucrembl ypaBHEHHI U
KoMOuHupoBaHnHoe 3aHsTHE
HEPABEHCTB.
Beruncnenus u npeodpa3oBaHusi. Y paBHEHUS] 1 HEPABEHCTBA.
Tema 1.7 ['eomeTpust Ha TIIOCKOCTH.
BxoHOM KOHTPOIIB. .

o P KontponbeHas padota Ne 1 (BXOIHOI KOHTPOIIb) 2
Pa3znen 2 Crenenu n kopuu. CteneHHas pyHKIHUSA 18
Tema 2.1
Crenennas @ynkuus, e€ | [loHsThe KOpHS N-0if CTEeNeHW M3 JEHUCTBUTENBHOTO uucia. PyHKUIUU 4
CBOMCTBA. y = Vx, ux cBoiictpa u rpaduxu. CoiicTBa KOpHs N-0if CTENEHH.

KomOuHupoBaHHOE 3aHITHE
Tema 2. 2 .
Tpeo6pasoBanme [IpeoOpa3zoBaHue MpPpaLMOHATIBHBIX BBIPAKEHUU. 4
BBIP@KCHHUIT ¢ KOpHsMH | KOMOMHHPOBAaHHOE 3aHATHE
N-OM CTEIECHU.
Tema 2. 3 [TonsaTHEe cTEneHu ¢ JOObIM pallMOHATBLHBIM MTOKA3aTeIEM.
CBOIICTBA CTENEHHU C 2

pauroHaIbHBIM U
e CTBUTEIbHBIM
IMOKa3aTeJIIMHU.

Crenennble (yHKINUU, UX CBOMCTBA U rpaduKu
KomOuHUpOBaHHOE 3aHATHE




Tema 2.4 PaBHOCWIIBHOCTH UPPALMOHAIIBHBIX YPAaBHEHUN U HEPABEHCTB. MeTOIbl UX
Pemienune peLIeHHUs.
UpparmoHaIbHbIX Peuienne nppalliOHAIBHBIX YPABHEHU U HEPABEHCTB. 6
YpaBHEHUH U KomOuHupoBaHHOE 3aHsATHE
HEPABEHCTB.
Tema 2. 5 Omnpenenenue creneHHOW QyHKIMHU. Vcronb3oBanue e€ CBOMCTB IpH
) pEIICHUN YPAaBHEHNUI U HEPABEHCTB. 2
CreneHu u KOpHHU.
Kontponshas pabdota Ne 2 mo teme «Ctenienu u kopau. CTeneHHas
CreneHHast pyHKIIUS.
byHKIHS
Paznen 3 IMoka3zareabHan QyHKIHSS 18
Tema 3.1 CreneHb C  TOPOU3BOJBHBIM  JICHCTBUTEJIBHBIM  IIOKa3aTEJEM.
Hoxasa.TenBHa;I OnpeneneHue TMokKa3aTeabHOM (QYHKIIMU, €€ CBOWCTBA U Tpaduk.
(yHKws, e cBoficTBa 3HAaKOMCTBO C TMPUMEHEHUEM I[oKa3aTeabHOU (QyHKIMU. Pemenue 4
YHKIHA, MOKa3aTeJbHBIX YPaBHEHUN QYHKINMOHAIBHO-TPAPUUECKUM METOJIOM.
U rpaQuKH.
KoMOuHupoBaHHOE 3aHsITHE
Tema 3.2 Pemienne  mokasaTenpHBIX  YpaBHEHUW  METOJOM  ypaBHUBAaHUS
Pemienue IoKasaresen, METOA0OM BBEJICHUS HOBOM IIEPEMEHHOM,
MOKa3aTeIbHbIX byHKIMOHAIBHO-TpauueckuM MeToJiIoM. Perienne mnokazaTenbHBIX 8
YpPaBHEHUMN U HEPABEHCTB.
HEPaBEHCTB. IIpakTHueckoe 3aHsTue
Tema 3.3
Cucrembl Pemenne cucreM nokaszaresbHbIX YPABHEHHM. 4
MOKa3aTEIbHbBIX KomOuHupoBaHHOE 3aHITHE
YPaBHECHUN.
Tema 3.4 Pemenune nmokasaTesbHBIX YPABHEHUM METOJIOM YPAaBHUBAHUS MMOKA3aTEIENH U
' METOAOM BBEJECHUA HOBOM MEPEMEHHOM. PellleHne I1oKa3aTelbHbIX
Pemenue 3amau.
HEPaBEHCTB. 2
[Toka3arenbHas K 6
yHKIIA oHTpoJbHasE paboTa Ne 3 o Teme «Pemenue 3anay. [lokazarenpHas
YKL, byHKIHS
Pasznen 4
Jlorapugwmsbi. Jlorapupmuyeckas QpyHKius 30




Tema 4.1
Jlorapudm uucna.

JleCATUYHBIN U
HATypaJIbHbIN
Jorapu@Mbl, YUCJIO €.

Jlorapudm uncna. JlecITUYHBIN U HATYpaIbHBIN JOTapU(MBI, YUCIIO €.

KOM6I/IHI/Ip0BaHHO€ 3aHATUC

Tema 4.2

CgoiicTBa
gorapudMoB
Onepanus
gorapuMUpoBaHUS.

CaoiicTBa norapudmon. Onepanus JorapuMUpOBaAHUS.
KomOunupoBanHoe 3aHsTHE

Tema 4.3
Jlorapudmuueckas
dbyHK1Ms, €€ CBOMCTBA
U rpaduKu.

Jlorapudmuueckas pyHKIus, €€ CBONCTBA U TpadUKu.
KomOunupoBanHoe 3aHsTHE

[Tousarue norapupmuueckoro ypaBHenus. Onepanusi NoOTeHIUpoBaHus. Tpu

Tema 4.4

Pemenue OCHOBHBIX MeTo/1a pelIeHus JorapupmMuyecKux ypaBHEHMUII:
JgorapupMUYECKUX byHKIIMOHATBHO-TpapUYECKUil, METOA MOTCHIMPOBAHUS, METOJ] BBEICHUS
YPaBHCHHH 1 HOBOI nepeMeHHou. Jlorapudmudeckue HepaBeHCTBA.

HEPaBCHCTB. KOMOMHUDPOBAHHOE 3aHATHE

Tema 4.5 AJITOPUTM PEIICHUS] CUCTEMBI YpaBHEHHI. PABHOCHIIBHOCTD

Cucremsbl JorapuMUYECKUX YPAaBHEHHUIN U HEPABEHCTB.

JorapupMUYECKUX Kom6unupoBanHoe 3aHsTre

YpaBHEHUM.

Tema 4.6 IIpodeccuoHaANTBHO-OPUEHTHPOBAHHOE COACPKAHME

Jlorapudmsl B ipupoe
U TEXHHKE.

(comep:kaHMe MPUKJIATHOTO MOIYJIA)

[Tpumenenue norapudma. Jlorapupmudeckas crnvpanb B npupoe. Eé
MaTeMaTU4eCKUe CBOMCTBA.

IIpakTHueckoe 3aHsTue

Tema 4.7
Pemenue 3anau.
Jlorapugmsi.
Jlorapudmuyeckas

Jlorapudmuueckast pynkius. Pemenue nmpocrenmmx
Jorapu(pMUUECKUX YpaBHEHHIA.

Kontponbhas padota Ne 4 o teme «Jlorapudmsi.
Jlorapudmuueckas QyHKIUN




byHKITHS.

Pa3znen 5 OcHoBbI TpUTrOHOMETPUH. TpUTroHOMeTpHUYECKHE PYHKIIMHU 40
Tema 5.1 Paguannas wmepa yria. IIoBOpOT TOYKM BOKpPYr Hayajga KOOpPAMHAT.
Tpuronomerpruueckue OnpeneneHue CHHyca, KOCMHYCa, TaHT€HCA M KOTAHTE€HCA YHCIA. 3HAKU
byHKUIUU CUHYCa, KOCMHYCA, TAaHI'€HCAa M KOTAHT€HCa MO YETBEPTSAM. 3aBUCUMOCTh
MIPOU3BOJIBHOTO YIJIA, ME¥XK]ly CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTaHT'€HCOM OJIHOTO U TOTO K€ 4
yucia. Paguannas u yria.

rpajgycHast Mepbl yriaoB. | KomOMHMpoOBaHHOE 3aHATHE

Tema 5.2 Tpuronomerprueckue ToxaecTBa. CHHYC, KOCUHYC, TAHTE€HC U KOTAHT€HC
OcHoBHbIC yIJI0B & U — . DopmyIibl IPUBEICHUS.

TPUTOHOMETPUIECKHC KomOuHnpoBaHHOE 3aHsATHE 4
TOXAECTBA. DOPMYIIBI

IIPUBEICHUS.

Tema 5.3 CymMma u pa3HOcTh cuHycoB. Cymma M pa3HOCTh KOCHHYCOB. CHHYyC H
Cunyc, KOCHHYC, | xocuHyc ABouHOro yria. ®opmyinsl monoBuHHOrO yria. [IpeoOpa3zoBanus
TaHTCHC — CYMMBL M | cynivpl TpuronoMerpuuecknx (GyHKIHMHA B IIPOM3BENEHHE U TIPOM3BEICHHS B
Pa3HOCTH ABYX YIJIOB .

CHHYC 1 KOCHHYC cymmy. BpIpaxkeHne TpUTOHOMETpUYECKUX (YHKIMHA uepe3 TaHIeHC 3
JBOIHOTO yria. II0JIOBUHHOTO apryMeHTa. [IpeoOpazoBanus IPOCTENIINX
Dopmyisl TPUTOHOMETPUYECKUX BBIPAKCHUHN

IIOJIOBUHHOTO yTJIa. Kom6unupoBanHoe 3aHsTre

Tema 5.4 OO6nacTh onpeneneHuss 1 MHOKECTBO 3HAUCHHUUN (PYHKITUH.

DyHKIUM, UX YETHOCTH, HEYETHOCTD, NEPUOAUIHOCTH GyHKIMH. CIOCOOBI

cBoiicTBa. CriocoObl 3a/laHus PyHKIUH. 5

3a1anust PyHKIUH.

KoMOuHupoBaHHOE 3aHSATHE

Tema 5.5
Tpuronomerpruueckue
(GyHKIIMH, UX CBOWCTBA

OOnacTh ompeAeNeHUuss U MHOXECTBO 3HAUYEHUH TPUTOHOMETPHUUECKUX
¢ynkuii. YETHOCTD, HEYETHOCTH, MEPUOJUYHOCTH TPUTOHOMETPHUECKUX
¢ynkumid. CpoiictBa W rpaduku ¢GyHKIMA Y=CO0S X, Y=Sin X, y=1g X,




U TpaduKH.

y=ctg X.
KOM6I/IHI/Ip0BaHHO€ 3aHATHUC

Cxkatue u pacTsbkeHue rpadukoB

Tema 5.6 TPUTOHOMETPUUECKUX (PYHKITUI
IIpeobpazoBanue P P y '
rpaduKon [IpeobpazoBanue rpaduKoB

P TPUTOHOMETPUUECKUX (PYHKITUH.
TPUTOHOMETPUUECKUX

. [IpakTruueckoe 3aHsTHE
byHKIHA.
Tema 5.7 IIpogeccrnonaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHHE
OHI/IcaH.I/IC (copep:kaHue NPUKJIATHOTO MOYJIs1)
Hcnonb3oBaHuEe CBOMCTB TPUTOHOMETPUYECKHUX (DYHKIIMI B

IIPOU3BOJCTBEHHBIX

IIPOLIECCOB C MMOMOUIBIO
rpad@uKoB QyHKIIMA.

po(eCcCUOHANIBHBIX 3a/1a4ax.
[IpakTueckoe 3aHsATHE

Tema 5.8 OOpatHble TpuroHoMeTpudeckrue GpyHkuuu. Mx cBoiicTBa U rpaduky.
OGpatHbIe KoMOuHupoBaHHOE 3aHSATHE
TPUTOHOMETPHUYECKHE
GyHKIIUU.
[Ipocreiimme TPUroHOMETpUIECKUE ypaBHEHUS. Perenne
TPUTOHOMETPUUECKUX YPABHEHUN OCHOBHBIX THUIIOB: MPOCTEUIIINE
Tema 5.9 TPUTOHOMETPUUECKHE YPABHEHUS, CBOSIIUECS K KBAAPATHBIM,
Tpuronomerpuueckue pelaemMple pas3ioKeHHUEM Ha MHOKUTENH, OAHOPOIHbBIE
YpaBHCHUA U YPpaBHCHHUA.
HCPABCHCTBA. KoMOMHHUPOBAHHOE 3aHATHE
Tema 5.10 CucTeMbl TPUTOHOMETPUUYECKUX YPAaBHEHUM.
Cucremsl KomOunmpoBanHoe 3aHsTue
TPUTOHOMETPUUECKUX

YPaBHEHUM.




Tema 5.11 [IpeoOpa3zoBaHre TPUTOHOMETPUUECKUX BhIpakeHH. Pelienue
Peenue 3amay. TPUTOHOMETPUUYECKUX YPAaBHEHHI U HEPABEHCTB B TOM UHUCJIE C
OcHOBEI MCIIOJIb30BaHUEM CBOMCTB (DYHKIIUIA.
TPUI'OHOMETPHH. KonTponbnas padota Ne 5 1o reMe «OCHOBBI TPUTOHOMETPHH. 2
TpuronomeTpuyeckue Tpuronomerpudeckue QyHKIIHI)
GbyHKIIH.
Pa3znen 6 IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE 20
Tema 6.1 [Ipenmer ctepeomeTpun. OCHOBHBIC TOHATHUS (TOYKa, MpsMasi, MIOCKOCTbD,
OCHOBHBIE TTOHSTHUS npoctpaHcTBO). OCHOBHBIE akcHOMBI cTepeoMeTpuu. Ilepecekarommecs,
CTEPEOMETPHHU. napajuleJibHble M CKpeuuBarouvecss mpsimble. [Ipu3Hak U CBOWCTBO 2
Pacrnionoxenue npsiMbIX | CKpeIIMBarOIIUXCs NpAMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBHI.
U TUIOCKOCTEH. KomOuHupoBanHoe 3aHATHE
[TapannensHbie mpsimast u mockocTb. Onpenenenue. [Ipuznak. CpoiicTsa (C
Tema 6.2 nokazarenbcTBoM). [Tapannensubie iockoctu. Onpenenenue. [IpusHak.
HapannenBHocn: CaolicTBa (¢ 10Ka3aTeabCTBOM). TeTpasp U ero 3JIeMEeHTEL.
TPAMBIX, HPAMOH 1 [Tapannenenunen u ero 3ueMeHTbl. CBOMCTBA MPOTUBOIIOIOKHBIX TPAHEN U 6
Eﬁgzﬁgzzg& IuaroHasien napamenenunena. [loctpoenne ceuennii. Pemenue 3agay.
KoMOuHHMpOBaHHOE 3aHATHE
[lepnienaukynsipHbIe psIMbIE. [TapannenbHble npsiMbIE,
Tema 6.3 NEPIEeHIUKYIIAPHbIE K TUIOCKOCTH. [Ipu3HaKk mneprneHAuKyISpHOCTH MPsIMON
TlepneRmKyIspHOCTE |y pockoctn.  JlokasaTenseTso. [lepneHIUKYISp ¥  HAKJIOHHAS.
TPAMBIX, TPAMOH 1 IlepnieHAUKYIISIPHOCTD mIockocTer. IIpu3Hak NepneHIUKYISAPHOCTH 9
Eﬁggﬁgzzg& mrockocTen. JlokazarenscTBo. PaccTossHUS B IPOCTpPaHCTBE.
KoMOuHHpOBaHHOE 3aHATHE
Tema 6.4 Teopema o Tpéx nepneHauKysipax. Jloka3zaTenbCTBO.
Teopema o Tpéx Yron Mexay NpsMou U IIIOCKOCTBIO. YTOJI MEXY TIIOCKOCTSIMH.
IIEPIECHIUKYJIAPAX. 4




KomOunupoBanHoe 3aHsTHe

IIpodeccuoHaATBLHO-OPUEHTHPOBAHHOE COACPIKAHME

Tema 6.5 (coxep:kaHue MPUKJIATHOTO MOAYJIA)
[lapannenbhete, AKCHOMBI CTepeoMeTpuH. IlepIeHauKyIsSpHOCT, NPSAMOM U IUIOCKOCTH,
NEPIECHANKYJIISIPHBIE,
[apajuIeIbBHOCTh  JBYX  OPSAMBIX,  NEPHNEHAUKYJSIPHBIX  IIJIOCKOCTH,
CKpeIIMBaOIINEC _
npsMbIe. MEPIECHINKYJIIPHOCTD INIOCKOCTEN 4
[IpakTueckoe 3aHsATHE
Pemenue 3anad. IIpssMble U IIJIOCKOCTU B IIPOCTPAHCTBE.
Tema 6.6 [leprieHIUKYJISAPHOCTD U MapAJLIEIBHOCTD MPSAMBIX U IIJIOCKOCTEN.
Pemenne 3aa". | CkpemmBaromuecs npsMble
[IpsiMble M MIIOCKOCTH 2
B IDOCTDAHCTRS KontponeHas pabora Ne 6 mno Teme «llpsamble W TIOCKOCTH B
poctp ' IIPOCTPAHCTBEY
Paznen 7 KoopanHaTsl 1 BeKTOPHI B IPOCTPAHCTBE 16
Tema 7.1 JleKapTOBBI KOOPAUHATBI B IPOCTPAHCTBE. IIpocTeiinme 3a1auu B
JleKapToBbI KoopauHarax. PaccTosnue Mexay AByMs TOUKaMH, KOOPAUHATHI A
KOOpZIMHATDI B CepeIMHbI OTPE3KA.
MpOCTPAHCTBE. KOoMOMHUDPOBaHHOE 3aHATHE
Paccrosinne mexny
JBYMSI TOUKaMHU.
Koopaunatel cepenvHsl
OTpe3Ka.
Tema 7.2 Bekropsl B nipoctpaHcTBe. CI0KEHUE U BHIYMUTAHHE BEKTOPOB. Y MHOKEHUE
BekTopsl B | BekTopa Ha uucio. Kommmanapaesie BeKTOpbl. CKalsIpHOE MPOU3BEACHUE
MPOCTPAHCTBE.  YTON | gekTOpoB. PasiojkeHHE BEKTOpAa IO TPEM HEKOMIIIAHAPHBIM BEKTOPAM.
MEXIY BEKTOPAMH. | KoopaAWHATBI BEKTOPA, CKAISIPHOE MPOU3BEICHUE BEKTOPOB B KOOPJIMWHATAX, 6
CkasipHoe YroJl MEXJY BEKTOPAMHU, YTOJ MEXKAY MPSAMON U IUIOCKOCTBIO, YTOJ MEXIY




pOU3BEICHHUE MJIOCKOCTSAMHU. Y PaBHEHUE MJIOCKOCTH.
BEKTOPOB. KoMOuHupoBaHnHoe 3aHsTHE
Tema 7.3 IpogeccHonaILHO-OPHEHTHPOBAHHOE COAEP/KAHUE
IIpaxTuKo- (cogep:kanue NPUKJIATHOTO MOIY.JIsA)
OPUEHTHPOBAHHBIE . .
sana ) KoopauHaTtHasg niaocKOCTh. BpluMcieHHME pAacCTOSHUM W IUIOIIAAEd Ha 4
Jauy H )
KOOPIHHATHOI niockoct. KonmyecTBeHHbIE paCUETHI.
IOCKOCTHL. [IpakTruueckoe 3aHsTHE
Tema 7.4 JlekapToBpl KOOpPAMHATBL B IIPOCTPAHCTBE. BEKTOpbl B NIPOCTPaHCTBE.
Perenue saza4. CnokeHME€ U BBIYMTAHME BEKTOPOB. YMHOXKEHHE BEKTOpA HA HYHCIIO.
Koopaunatel u
BEKTOpE! Kommnanaphsie BekTopbl. CKalsipHOE TPOU3BEAEHUE BEKTOPOB. PaznoxxeHue
' BEKTOpa IO TPEM HEKOMIUIaHApHBIM BekTopam. [Ipocreiimme 3amgauu B
koopauHatax. KoopauHaTel BEKTOpa, pacCTOSHUE MEXAY TOYKaMH,
KOOPJIMHATBI CEpPEeMHbl OTpe3Ka, CKaJspPHOE NPOU3BEACHUE BEKTOPOB B 2
KOOPJIMHATAaX, YTOJI MEXy BEKTOPAMH, YIOJl MEXKIYy NPSIMON U TUIOCKOCTHIO,
YTOJ MEX]Y TUIOCKOCTSMHU
Kontponbsnas padota Ne 7 1o Teme «KoopauHaATBI 1 BEKTOPHI B
IIPOCTPAHCTBE»
Pa3nen 8 MHOTrOrpaHHUKHU M TeJIa BPALleHUS 46
Tema 8. 1 [Tonsitue MHOTOTpaHHUKa. Ero sneMeHThI: BepiuHbl, péopa, TpaHH.
Bepiunasl, péopa, rpaiu | Jlnaronans. Cedenne. BoImyKiible H HEBBITYKIIbIE MHOTOTPAHHHUKH. 2
MHOrorpatHHHKa. KoMOMHMPOBAaHHOE 3aHATHE
Tema 8. 2 [Tonsitue nmpusmel. Ee ocHoBaHust u 60KoOBbIE I'paHu. BeicoTa 2

ITpusma, e€




COCTaBJIAOIIUEC, CCUCHHC.

[Ipsimas u mpaBuIIbHAS
MPU3MBI.

npusMsbl. [Ipsmas u HakionHas npusma. [IpaBuiibHas npusma. Ee
CEUCHHE.
KoMOuHupoBaHnHoOe 3aHsTHE

Tema 8. 3
[Tapamnenenunen, KyoO.
CeueHus KyOa,
napaJiesienumnesa.

[Tapannenenunen, cBoWcTBa NPSIMOYIOJbHOIO Hapajenenunena, Kyo.
CeueHnus Ky0a, napajuiesienuIea.
KoMOuHrpoBaHHOE 3aHATHE

Tema 8. 4
[Iupamuna, e€

COCTaBJIAIOIIUC, CCUCHHC.

[IpaBuibHas mupamMuaa.
Yceu€HHas nupaMu/ia.

[Tupamuga u e€ snementbl. Ceyenue nupamMubl. [IpaBuiibHas mupamuja.
YceuéHHas nupamMuaa.
KomOuHupOBaHHOE 3aHATHE

Tema 8.5

boxoBas n moaHas
MMOBEPXHOCTH MTPU3MBI U
MAPaAMUJIBI.

[1nomaas 60KOBOW M MOJHON MOBEPXHOCTH MPU3MBI M TUPAMHU/IBI.
KomOuHupoBaHHOE 3aHITHE

Tema 8.6
CummeTpus B KyOe,
napajiesienumnene,
npu3Me, TupamMue.

CumMeTpuss OTHOCUTENIBHO TOYKH, IPSIMOM, TIIOCKOCTU. CUMMETpHUS
B KyOe, mapasienenurnesie, npu3Me, TupamMmuie.

KomOuHupoBaHHOE 3aHITHE

Tema 8. 7
[Ipumepsl cuMMETpUN B
npodeccun.

IIpodeccuoHaIBHO-OPUEHTHPOBAHHOE COJACPKAHME
(coxep:kaHHMe MPUKJIATHOTO MOAYJIA)
CummMmeTpus B IPUPOJIE, ApPXUTEKTYpPE, TEXHUKE, B OBITY.




HpaKTI/I‘{€CKO€ 3aHATHC

Tema 8. 8
[IpaBunbHBIE
MHOTOTPaHHUKH, UX
CBOICTBA.

IlonsTHE TpaBUIBHOrO MHOrorpaHHuka. CpoiicTBa
IIPaBUJIbHBIX MHOTOI'PAHHHUKOB.
[IpakTueckoe 3aHsATHE

Tema 8. 9

Humuuap, ero
cocTapjsgronue. CeueHus
HWIMHApA.

Hunuaap, ero anemenTsl. CedyeHns UUIMHApPa (MapajieIbHOE OCHOBAHUIO U
ocu). Pa3BépTka mumHpa.
KoMOuHupoBaHnHoOe 3aHsITHE

Tema 8. 10

Konyc, ero
cocrapsronue. CeueHus
KOHYcCa.

Konyc, ero anementsl. CeueHust Konyca (mmapamuieabHOe OCHOBAHUIO U
MPOXOJISIEe Yepe3 BEPIIMHY), KOHUUeCcKue ceueHus. Pa3BépTka KoHyca.
KomOuHupoBaHHOE 3aHITHE

Tema 8. 11

Y ceu€HHbIN KOHYC.
CeueHust yceUEHHOTO
KOHYca.

VYceuénnniit koHyc. Ero odpasyromias u Beicota. CeueHus1 yCeUEHHOTO
KOHYCa.
KomOuHUpOBaHHOE 3aHATHE

Tema 8. 12
[Tap u chepa, ux
CEYEeHUS.

[Tap u cdepa. Bzaumuoe pacnosioxxkenue chepsl u miockoctu. CedeHus
mapa u chepsl.
KomOuHupoBaHHOE 3aHITHE




Tema 8. 13
[Tousatue 00 o00BEME

[Tonsitue 06 06beme Tena. O6beM KyOa U IPSIMOYTOJIBHOTO
napayenenuneaa. O6bemM npu3Mbl U HHIMHAPa. OTHOIIEHHE 00BEMOB

Tena. OtHoeHue

MOT00HBIX TEI.
00BEMOB IO 100HBIX 4
TelL KoMOuHrpoBaHHOE 3aHATHE
Tema 8. 14 O6beMbl mupamMuabl 1 Konyca. Oobem mapa. [lnomnaau noBepxHocTeit Ted.
O0beMBbl M TLIOLIAJH KoMOuHupoBanHoOe 3aHsITHE
MOBEPXHOCTEN TEJI. 2

IIpogeccrnonaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHHE
Tema 8. 15 (conepskaHme NPUKJIATHOTO MOYJIs)
Kombunarmn KoMOMHAIMU Fe€OMETPUYECKHX TEL 4
MHOTOTPAHHUKOB U TEJ

[IpakTHueckoe 3aHsATHE
BpAaIllCHHUS.

IIpodeccnoHAILHO-OPUEHTHPOBAHHOE COJIEPKAHUE
Tema 8. 16 (comep:kaHMe MPUKJIATHOTO MOIYJIA)
['eomerpuueckue Hcnonbp3oBanne KOMOMHAIIMN MHOTOTPAHHUKOB M TEJ BPAIICHUS B 4
KOMOMHALMK Ha IIPaKTUKO-OPUCHTHPOBAHHBIX 3aJa4ax.
HPaKkTHKE. ITpaKkTUUYECKOE 3aHATHE
Tema 8. 17 OObeMbl U IIOMIAIU TOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BpAIICHUS.
Pemenue 3anay. K

OHTpoJibHAsE padoTa Ne 8 mo Teme « MHOTOIpAaHHHMKH U TeJia BpALICHUS»

MHororpasHuKHU U TeNa 2
BpAILICHHUS.
Pa3nea 9 IIpousBoanasi pyHKUMH, €€ IPUMEHEHUE 40
Tema 9. 1 [ToHsiTHE YKHCIIOBOM TMOCIEAOBATEIIBHOCTA U CHOCOOBI €€ 3ajaHusl.
[Tonstue nmpousBoHOM. | CBOMCTBA YMCIOBBIX IIOCHEAOBaTeabHOCTEM. OmnpeneneHue mpejaesa
Onpepnenenue MOCJIEAOBATEILHOCTU. BpIuKCleHHME MPeesoB MOCIeN0BATEIbHOCTEH.




MIPOU3BOHOM. [Ipenen ¢yukiuu Ha OeckoHeuHocTu. Ilpenen QyHKIMM B TOYKE.
[Ipupamenue aprymenta. [Ipupamenue GyHkiuy. 3anadd, NPpUBOISIIINE K
MOHATUIO  Tpou3BOAHON.  OmpeneneHWe  MOPOU3BOJAHON.  AJTOpPUTM
OTBICKAHUS MPOU3BOIHOM.
KomOuHupOBaHHOE 3aHATHE
@opMysnbl W TpaBWIA  HAXOXKICHHUS  MPOU3BOAHBIX  ((hOpPMyIIBI
Tema 9. 2 UG GepeHIIMPOBAHHS).
[Ipon3BoaHBIE CYMMBI,
KomOuHUpOBaHHOE 3aHATHE
Pa3HOCTH, MPOU3BEICHUS
YaCTHOTO.
Tema 9. 3
[Tpoun3BoIHbBIE [Ipoun3BoIHbBIE TPUTOHOMETPUUECKHUX GyHKITUH. [TpounsBoHbBIC
TPUTOHOMETPHUICCKUX MmoKa3aTelbHOW W Jjorapudmudeckord (yHkiui. OmnpeneneHue CI0XKHOM
bymxum, _ ¢yukun. [Tpou3BoaHas CIOKHON QYHKIMH.
MoKa3aTeIbHOU u
. KomOuHupoBaHHOE 3aHITHE
JorapupMuIecKon

¢bynkuuii. [TponsBogHas
CJI0KHOM (PyHKIHUU.

Tema 9. 4
[MousTHE O [Tonarue HenpepbiBHON GyHKIMU. CBOWCTBA HENPEPHIBHOW (YHKIUU.
HEMPEPBIBHOCTH CBsi3p M@Ky HENPEPBIBHOCTHIO W TUDPEpeHIMPYeMOCThI0 (QYHKIIUA B
Gynkmu. Meron TOYKE. AJITOPUTM PEIISHHUS] HEPABEHCTB METOJIOM MHTEPBAJIOB.
WHTEPBAJIOB.

KomOuHUpOBaHHOE 3aHATHE
Tema 9.5 ['eomeTpuyeckuid CcMbICT TPOU3BOAHOM (DYHKIMM - YIJIOBOM
['eomerpuueckuit

CMBICJI IPOU3BOTHOM.

ko3 uiMeHT KacarteabHOM K rpaguKky GYHKIMM B  TOUKE.

YpaBHEeHUE KacaTelbHOU Anroputm

K rpaduky QyHKIUU.
COCTaBJICHUS YpaBHEHHsI KacaTenbHo K rpaduky dyHknuu Yy = f(X.)




KoMOuHupoBaHHOe 3aHsTHE

Tema 9. 6
DduznuecKkuil CMBICT
IIPOU3BOJTHOM B

dusnyeckuii  (MEXaHUYECKUH) CMBICI IPOM3BOJHONM — MrHOBEHHAs

CKOpPOCTh B MOMEHT BpeMeHH t: V(t)=S'(t).

npodeccuoHambHbIX
3aJla4ax.
Bo3pactanue wu yObiBaHWe (YHKIIMH, COOTBETCTBHE BO3pACTaHUS U
yObIBaHUS (PYHKIIUM 3HAKY MPOU3BOJHON. DKCTPEMYMbI (PYHKIIMH — TOYKH
Tema 9. 7 MakCMMyMa W MuUHUMyYMa OGyHKkiuu. [loHATHE TPOU3BOJHON BBICHIETO
MOHOTOHHOCTb MOpsAJIKA, COOTBETCTBHE 3HAKa BTOPOM MNPOU3BOAHOM  BBITYKJIOCTH

¢dynkuuu. Touku
KcTpeMyMa (YHKIIHH.

(BOrHyTOCTH) (PYHKIIMHM Ha OTpe3Ke. 3aJayd Ha MaKCUMyM M MUHHMYM.
[loHaTHE acCUMMTOTHI, CIIOCOOBI UX OMNpeeaeHUs. AJITOPUTM HUCCIICIOBAHUS
GyHKIMA U TOCTPOCHMs ee Tpaduka ¢ MOMOIIBIO Mpou3BoaHON. J[poOHO-
JTuHelHas QyHKIHS.

KoMOuHupoBaHHOE 3aHsTHE

Tema 9. 8
HccnenoBanrie pyHKIu
U TOCTPOCHHE
rpauKOB.

UccnenoBanue GyHKIMI HA MOHOTOHHOCTh M TIOCTpPOEHHE TpadUKOB.
KomOuHupoBaHHOE 3aHITHE

Tema 9.9
HawunOoseniee u
HauMEHbIIIEE 3HAYCHUS

GyHKIUH.

Haxoxxnenne HanOoIbIIero 1 HAMMEHBIIET0 3HAUCHUN (PYHKITHH.
KomOuHUpOBaHHOE 3aHATHE

Tema 9. 10
HaxoxneHnue
ONTUMAJIBbHOTO
pe3ysibTaTa ¢ MOMOIIbIO
MPOU3BOJIHOM B
MPAKTUYECKUX 3a7avax.

IIpodeccuoHaIBbHO-OPUEHTHPOBAHHOE COJACPIKAHME
(coxep:kaHMe MPUKJIATHOTO MOAYJIA)

Haunbonbinee u HauMeHbIee 3HaUeHUST (DYHKIUH.
IIpakTHueckoe 3aHsTue

Tema 9. 11




Pemenne 3agau.
[IpousBoaHas GyHKIUH,

@opMysibl M NOpaBWIA  HAXOXKIEGHUS  MPOU3BOJAHBIX  ((hopmMyIbl
muddepenmpoBanus).  McciaemoBanne — GyHKIMA € TIOMOIIBIO

¢€ IPUMCHCHHC. npousBoaHoi. MccnenoBanue QyHKIUI U TIOCTPOECHHE TPA(HUKOB. 2
KontponmsHas padora Ne 9 mo Teme «lIpomsBomnas dyHkimu, ¢
MIPUMEHECHUEY

Pazzen 10 IlepBooGpa3Has GyHKINH, €€ NPUMEHEHUE 14
3agada 0 BOCCTAHOBJICHUU 3aKOHA JBUKECHHS IO U3BECTHON CKOPOCTH.

Tema 10. 1 [Tonsitue uaTerpupoBanusi. O3HaKOMIICHHUE C TIOHSTUEM TIEPBOOOPA3HOM 115

Ileps azHas .

epBooOpas o ¢bynknun y = f(X). Pemrenue 3a1a4 Ha CBsI3b IEPBOOOPA3HOM U €€

OCHOBHOE CBOMCTBO . . .

. MIPOU3BO/IHOM, BEIYUCIICHUE TTIEPBOOOpa3HOM 715t JaHHOHM (yHKIMuU. Tabnuna
nepBoOOpa3HoOM. 2
TTpaBHIa HAXOKICHHS dbopmyI 17151 HaX0XKACHUS TTepBO0Opa3HbIX. M3yueHue nmpaBuiia BEIYUCICHUS
epBOOOPA3HOM. NepBOOOPA3HOM.

KomOuHupoBaHHOE 3aHITHE
3amauu, OPUBOJAIIME K TMOHATUIO OIPENEIEHHOTO HWHTErpaisa - o
Tema 10. 2 BBIUMCIICHUM IUJIONIAAU KPUBOJMHEWHOW Tpameuuu, O NepeMelleHUU
[Lnomane n . 2
o . touku. llonsTue onpenenénHoro wuHrerpaina. [‘eomerpuyeckuil u
KPUBOJIMHENHOM .
dbusznueckuii cMpIci onpeaeaeHHoro unrerpana. ®opmyna Hetotrona—
tpaneuuu. opmyia 5
Herorona-JIeliOHuLA. Jleiibuuma.
KomOuHupoBaHHOE 3aHITHE
Tema 10. 3
Heonpenenénusiii u [TonsiTue HEONPEAEIEHHOIO VHTErpala. Heonpenenénupiii 51
OHpeI[eJIéHHHﬁ OHpeﬂeHéHHBII;'I HHTCTPAJIbI. 2
MHTErpabi KomMOuHupoBaHnHOE 3aHsATHE
Tema 10. 4
IMoasTHE 06 ['eoMeTprUueCcCKni CMBICIT ONPEAECIEHHOTO UHTETPAIA.
2

OIPEECIEHHOM
VHTETPAJIE KaK IIOIAan

KomOuHupoBaHHOE 3aHITHE




KPUBOJIMHEMHOU

Tpaneiuu.
IIpodeccnoHaIbLHO-OPUEHTHPOBAHHOE CO/IEeP:KAHUE
10 (comepxaHue MPUKJIATHOTO MOTYJIA)
Tema 10. 5 .
. . ['eomeTpudecKuii CMBICI OMpeaeaeHHOro uHTerpana. dopmyna 4
OnpenenéHHbIN .
Hpiorona - JleiiOnuma. Pemenune 3amad Ha nOpuUMEHEHHE
UHTErpaj B )KU3HU.
MHTErpala JJisd BBIYUCICHUS (PU3NUECKUX BETMYMH U TUIOMIAICH.
[IpakTHueckoe 3aHsATHE
Tema 10. 6 [lepBooOpa3Hast (yHKIMH, TIpaBUiia HAXOXKIEHUS IePBOOOpa3HOM, ¢
Pemenne 3anau. IIPUMEHEHHUE.
IlepBooGpasHast Kontponrsnas padora Ne 10 mo teme «IlepBooOpasznas pyHkiuu, eé 2
byHKIIH, €& MIPUMEHECHUE
MIPUMEHEHHUE.
JJIeMeHTbl KOMOMHATOPMKH, TEOPUH BEPOSITHOCTEH U 26
Pazgen 11 MATeMATH4YE€CKOI CTATUCTUKHU
Tema 11. 1
OCHOBHBIC TOHATHS [lepecTaHOBKH, pa3MEIEHHUS, COYETAHHS. 4
KOMOMHATOPHKH. KoMOuHupoBaHHOE 3aHsATHE
Tema 11. 2 CoBMecCTHBIE M HECOBMECTHBIE COOBITHS. Te€opeMbl O BEPOSITHOCTH
CoOpniTHe, CyMMBI  COOBITUH. YCIOBHas BEPOATHOCTh. 3aBUCHUMBIE W
BEPOATHOCTE COOBITHS. | yosapycimpie cOOBITHS Teopembl 0 BEPOSITHOCTH MPOU3BEIACHUS
CioxeHnue u .
COOBITHA.
YMHOXCHHE 4
BEpOATHOCTEIA. KoMOuHupoBaHHOE 3aHsATHE
Tema 11. 3 . .
OTHOCHTENbHAs YacToTa COOBITHSI, CBOWCTBO €€ YCTOWYMBOCTH.
BeposTtHOCTh




npodeccruoHalb Craructuyeckoe onpenesneHne BeposATHOCTU. OLeHKa BEPOATHOCTH
HBIX 33/a4. COOBITHS.
[IpakTueckoe 3aHsATHE
Tema 11. 4 Bunpl cinyyailHeix BenmuuH. OnpeesieHne TUCKPETHOM CilydailHOM
JlMcKpeTHasCydaiiHasd | penuuuHEl.  3aKOH — pacHpefeNeHds —AUCKPETHOH — CIydaifHol
BCJMHUIHA,  3aKOH €€ | penpaymel. Ee uncaoBble XapaKTepUCTUKA. 4
paCTpeACITCHHA. KoMOuHupoBaHHOE 3aHATHE
Tema 11. 5
3amauun Bapuanmonnsiit psa. [lonuron wactor u rucrorpamma. CTaTUCTHYECKHUE
MaTeMaTHYECKOH XapaKTEPUCTUKU PsiJia HAOIIOAaeMbIX JaHHBIX. 4
CTATHCTHKHM. KoMOuHupoBanHoOe 3aHsITHE
IIpogeccnoHAIBLHO-OPUEHTHPOBAHHOE COAEPKAHHE
(comepxaHue MPUKJIATHOTO MOTYJIA)
Tema 11. 6 [lepBruyHas 00paboOTKa CTaTUCTHUECKUX JaHHBIX. [ paduueckoe ux
CocraBnenue Tabimi u npeacrapieHne. HaxoxaeHue cpeTHuX XapakTepPUCTHK, 4
AAarpaMm Ha MPaKTUKE. | gaQrogaeMbIX JaHHBIX.
[IpakTueckoe 3aHsATHE
Tema 11.7
Pemienue 3anau. OnemenTsl kKoMOuUHaTOpHUKU. COOBITHE, BEPOSITHOCTD COOBITHS, CIIOKEHUE U
DneMeHTbI YMHOKEHHE BEPOSTHOCTEN.
KOM6HHaTOprKH’ TCOPMM | Kontponbhast padora Ne 11 1o Teme «DIeMEHTh KOMOMHATOPHKH, TEOPHH 2
BeposATHOCTEH HV BEPOSITHOCTEW U MATEMAaTUUECKON CTATUCTUKN
MaTeMaTH4eCKON
CTaTUCTHKHU.
Pasznen 12 MHo:xecTBa. JjIeMeHThI TeOpuM rpagdos 10
[Tonsitue muoxkectna. [logMHOkecTBO. Onepanuu ¢ MHOKECTBaMHU.
Tema 12. 1
MHOKECTRA KomMOuHupoBaHnHOE 3aHsATHE 5




IIpodeccuoHaIBLHO-OPUEHTHPOBAHHOE COACPKAHME

Tema 12. 2 (comep:kaHMe MPUKJIATHOTO MOILYJIA)
Oneparnuu ¢ Onepanyu ¢ MHOXECTBaMHU. PellieHne mpukiaaHbIx 3a1a4. 4
MHOJKCCTBaAMHU. [IpakTueckoe 3aHsATHE
Tema 12. 3 [Tonsitue rpada. CesasubId rpad, 1epeBo, MUKI rpad Ha TUIOCKOCTH.
I'padwr. [IpakTrueckoe 3aHsTHE 2
geMa 12.4 Omnepannn ¢ MHO)kecTBaMH. ONMCaHNE PEaJbHBIX CUTYaluH €
CLICHUE 3a1a4.
Mruoxkectsa. [pader u | OMOIIBIO MHOXKECTS. [Tpumenenue rpad)oB K peLICHUIO 3ajad.
’ 2
UX IPUMEHECHHUE. Kontponenas pabora Ne 12 mo teme «MHoxkecTBa. I'padbl m ux
IIPUMEHEHUE
p 13 KoMmiekcHble unciia 6
aszjeln
[TonsiTne xomriekcHoro uyucia. ConpspkKeHHbIE KOMIUIEKCHBIE YHCIa,
Tenma 13. 1 MOZYJIb U apTyMEHT KOMIUIEKCHOTO 4ncia. Popma 3amucu KOMILIEKCHOTO
K yucina  (reoMeTpuyeckas,  TpUTOHOMETpUYecKas,  aireOpandeckas).
OMIUIEKCHBIE YHCJIA. . 2
Apudmernueckue 1eUCTBUS C KOMIUIEKCHBIMU YHCIIAMHU.
KomOuHupoBaHHOE 3aHITHE
Tema 13. 2 BrinosHeHne pacyeToB ¢ MOMOILBIO KOMIUIEKCHBIX uncel. [Ipumepsl
[Ipumenenue WCIIOJIb30BaHUsl KOMIUIEKCHBIX YUCE.
KOMIUIEKCHBIX YUCE. [IpakTrueckoe 3aHsTHE 4
Pa3znen 14 YpaBHeHUS U HEPABEHCTBA 28
Tema 14. 1 PaBHOCMIBHOCTD ypaBHEHUM H HepaBeHCTB. Onpenenenus. OCHOBHbIE
PABHOCHILHOCTE TEOPEMBbI PABHOCHIILHBIX MEPEXO/aX B YPABHEHMSX M HEPABEHCTBAX.




YpaBHEHUM U
HepaBeHCcTB. OOmme
METO/Ibl PEIICHUS.

OOmue MEeToaBl pelIeHUs YpaBHEHUW: MEpexo] OT paBeHCTBa (DYHKIUU K
PaBEHCTBY apryMEHTOB JJII MOHOTOHHBIX (DYHKITHI, METOJ] Pa3JIOKCHUS Ha
MHOKHTEJIM, METOJ BBEJICHUS HOBOW TIEPEMEHHOW, (YHKIIMOHAIHHO-
rpauIecKuil METO/I.

KoMmOuHupoBaHHOE 3aHITHE

Tema 14. 2 OOmme MeroAbl pElIeHHWs HEPABEHCTB: MEPEXOJ OT CPaBHEHUS 3HAYECHUU
['padmyeckuit  meton | QyHKIUN K CpPaBHEHHIO 3HAYCHHUM apryMEHTOB JJIi MOHOTOHHBIX (DYHKIUH,
peleHus ypaBHEHUH, | METOJT MHTEPBAJIOB, (PYHKIMOHAIbHO-Tpaduueckuit merona. ['paduueckuit
HEPABEHCTB. METOJ PEILICHUSA YPABHEHUN U HEPABEHCTB.

KomOuHMpoBaHHOE 3aHATHE
Tema 14. 3 Onpenenenue Moayns. PackpeiTue MOIynst TO ONPEACIICHUIO.
YpaBHeHus n [IpocTenmme ypaBHEHUS U HEPABEHCTBA ¢ MoayJieM. [Ipumenenune
HEPABEHCTBA C PaBHOCWIBHBIX MEPEXOAOB B ONPEACIECHHBIX TUIAX YPABHEHHUU U
MOJTYJIEM. HEPABEHCTB C MOYJIEM.

Kom0OunMpoBaHHOE 3aHATHE
Tema 14. 4 3HAaKOMCTBO ¢ mapameTpoM. lIpocreilime ypaBHEHHs W HEPABEHCTBA C
YpaBHeHusa u apaMeTPOM.
HCpaBCHCTBA € KoMOuHrpoBaHHOE 3aHsATHE
napaMeTpaMu.
Tema 14. 5 IIpogeccnoHAIBLHO-0PUEHTHPOBAHHOE COePKAHHE
CocraBienue 1 (comepxaHue MPUKJIATHOTO MOTYJIA)
peUICHNC Pemenue TekcTOBBIX 3a/1a4 TPOPECCHOHATILHOTO COICPKAHUSI.
npoeccHOHANBHBIX [IpakTrnueckue 3aHATHUSA

3a7a4 C IIOMOIIBIO
YPaBHEHHUM.

Tema 14. 6
Pemienue 3amay.
YpaBHEHUS U
HEpaBEHCTBA.

OO01m1e MeTo bl PENICHNS YPaBHCHU. Y paBHEHUS U HEPaBEHCTBA
C MOJYJIEM U C MMapaMeTpamu
HroroBas koHTposibHast padota Ne 13




IIpome:xyTounas arrecranus (AK3AMEH)

KoHcyabTanuu K 3K3aMeHy

BCEI'O
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3. YCJIOBUSA PEAJIM3ALINU TITPOT'PAMMDbBI
OBIIEOBPA3OBATEJBHOMAUCIUIIJIMHBI
3.1. Jlasm peaau3zanud NporpaMmbl JIMCUMILUIMHBI  JOJKHBI  OBITh
MpeayCMOTPEHBI CJIeAYIOIIHe CeNUaTbHbIe MOMeIeHus :
Peanmzamus mporpamMmbl JUCIHHUIUIMHBI TpeOyeT Hamuumsi y4eOHOTO KaOWHeTa
MaTEeMaTHUKH.
O6opynoBanue yueOHOro KaOUHeTa:
- TIOCaJJOYHBIE MECTA 10 KOJIMYECTBY O0yUaIOIINXCS;
- pabouee MEeCTO MPEernoaaBaTels;
- KOMIUJIEKT y4€OHO-HATJISITHBIX TOCOOUIA;
- KOMITJIEKT 3JICKTPOHHBIX BHICOMATECPUATIOB;
- 3aJlaHuA JJIs1 KOHTPOJIBHBIX PadoT;
- mpoeccoHaTEHO OPUEHTUPOBAHHBIC 3a/1aHMUS,
- MaTepuaibl IK3aMEeHa.
TexHuueckue cpeacTra 00ydeHusI:
- IEPCOHAIILHBIN KOMIBIOTEP C JIMIICH3UOHHBIM IMPOTPAMMHBIM 00eCIIeUeHUEM;

- 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(GOPMAIIMOHHBIE  PECYPChbl, PEKOMEHJOBAaHHBIE I HCIOJb30BAaHUS B
00pa30BaTeIbHOM INPOLIECCE, HE CTapILe IATH JIET C MOMEHTA U3/1aHNUs.

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

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



OCHOBHbIE HCTOYHUKH:
Jaist 00ydaromuxcs

1. Anumos HI.A. u 1p. Maremaruka: anredpa 1 Hadajaa MaTeEMaTH4YECKOro
aHanu3a, reoMeTpus. Anredpa v Hayaia MaTeMaTH4ecKoro aHanusa (0a30BbId U
yriyoneHHbii ypoBan). 10—11 xmaccel . — M., [IpocBemienue. - 2022, 464c.

2.Atanacsn JI.C., bByrys3os B. ®@., Kagomues C.b. u ap. Martemaruka:
anrebpa U Hayana MareMarnudeckoro ananusa. ['eometpus. ['eomerpust (6a30BbIit
u yriyoneHusiid ypoBuu). 10—11 kmaccer. — M., [IpocBemenue. - 2022, 255c.

3. bammakoB M.M. MaTtemaTuka: ydeOHUK JJIsl CTYICHTOB YUPEKICHHMA
cpeaHero nmpodeccuoHanbHOro odpaszoBanus. — M., 2022, 368c.

4 bammakoB M.U. Marematuka. COOpHUK 3a7a4 MpOoQHIIbHOM
HapPaBJIEHHOCTU: yueOHOE OCOOHEe I CTYJIEHTOB YUPEKIACHUN CPETHETO
npodeccruonanbHoro oopazopanus. — M., 2022, 175c.

5.bammMakoB M.U. Marematuka. 3ajjaqyHuk: yueOHOE ITocooue aJis
CTYACHTOB YUPEXJIECHUIN CpEeAHEro MpodeccCuOHAIBHOTO 00pa3oBaHus. — M.,
2022, 197c.

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

oOpazoBanus. — M., 2022, 164c.

7 .bammaxoB M.U. Maremaruka (6a30BbIiii ypoBeHs). 10 kimace. — M.,
2022, 234c.

8. bammmaxoB M.I. Marematuka (6a30BsIif ypoBeHs). 11 kmacc. — M.,
2023, 258c.

9. bammakoB M.U. Anrebpa u Hauana ananusa, reomerpus. 10 kimacc. —
M., 2023, 362c.

10.bammakoB M.. MaTtematuka (6a30Bb1ii ypoBeHb). 10 kiacc. COopHUK
3aj1a4: yueOHoe mocodue. — M., 2023, 167c.
11.bammakoB M.U. MaTtematuka (6a30BbIit ypoBeHb). 11 kimacc. COopHUK

3a1a4: yueb. mocobue. — M., 2023, 156¢.



12. T'yce B.A., I'puropees C.I'., UBonruna C.B. Martemartuka st
npodeccuil ¥ crenuanTbHOCTEN COMATbHO-IPKOHOMUYECKOTO MpoduIsi: yueOHUK
JUISL CTY/ICHTOB YUPEXJIECHUM cpelHero mpodeccuoHaibHOro 00pazoBanust. — M.,
2023, 389c.

13.Komsrun FO.M., TkaueBa M.B, ®enepora H.E. u np. Marematuka:
anreOpa ¥ Hayaia MaTeMaTHYECKOTo aHanu3a. Anredpa u Havana
MaTeMaTHYECKOro aHanu3a (0a30BbIi U yriryOaeHHbIN ypoBHM). 10 Kiace / o
pen. A. b. Xuwxuenko. — M., 2023, 236¢.

14 Konsrun FO.M., TkaueBa M.B., ®eneposa H.E. u np. Maremaruka:
anrebpa U Hayajla MaTeMaTHYeCKOro aHanuza. Anrebpa u Havalia

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

pen. A. b. Xmwxkuenko. — M., 2023, 268c.

st mpenogaBareJiei

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

2. [Ipuka3z MunuctepctBa oOpa3zoBanus 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 CTAHAAPTa CPETHETO
(moJiHOT0) 00IIETO 0OPA30BAHUS ».

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
o0Opa3oBaHMsl B IIpeiesax OCBOCHUs 00pa30BaTeNIbHBIX IPOIPAMM CPETHErO
npodeccuoHanbHOro 00pa3oBaHus Ha 0a3e OCHOBHOTO OOILEro 00pa3oBaHUs C
ydueToM TpeboBaHul (heiepaabHbIX TOCYAapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJIapPTOB U MOJIy4aeMon Mpoheccuu Win CIeHaTbHOCTHA CPETHEr0

po(eCcCHOHATILHOTO 00pa30BaHUS.



4. bammvakoB M.U. MaremaTuka: KHUTa JJIs1 IPENOAABATEIISA: METOIMUECKOE
rmocooue. — M., 2023, 98c.
5. bammakos M.U., Lpiranos 111.1. Metoaudeckoe mocoOue Al MOArOTOBKH
k EI'D. — M., 2023, 130c.
HuTepHeT-pecypcehl
1. www. fcior. edu. Ru (MudopmanmonHbie, TPEHUPOBOYHBIC H KOHTPOJIBHBIC
MmaTepuabl) (mata oopamienus 02.05.2025).
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 02.05.2025).
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 s MIKOJBI -

http://katalog.iot.ru/ (mara oopamenus 02.03.2025).

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/ (mata oopamenus 12.04.2025)

11.Bcepoccuiickuii  MuaTepHer memcoBer - http://pedsovet.org/  (mara
obparmienns 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




