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1. OBIIAS XAPAKTEPUCTUKA PABOYEN ITPOTPAMMBI JTUCLIMITIMHBI
«MATEMATHUKA»

1.1. MecTo AMCUMIUIMHBI B CTPYKType NpoQecCHOHAIBHON 00pa3oBaTeIbHON
nporpammsl CI1O:

O6mIeoOpa3oBaTenbHas AUCHUIUIMHA «MaTeMaTukay sSBISETCS 005S3aTeIbHON 9acThIO
00111e00pa30BaTeNbHOTO UKIIA 00pa30oBaTeIbHOM IporpaMmbl B cooTBeTcTBIM ¢ PI'OC
no npodeccuu 54.01.02 FOBenmp.

1.2. llenu v nnaHupyeMble pe3yJIbTaThl OCBOCHUSI TUCHUTLITUHBI:

1.2.1. Lenp AMCUMILIAHBI

Conepxanue mporpaMMbl  0011€00pa30BaTeIbHON  AUCHUIUIMHBL  «MaTeMaTuka»
HAIlPaBIICHO Ha JOCTH)KEHUE PE3YyJIbTaTOB €€ U3YYEHHS] B COOTBETCTBHHM C
tpeboBanusimu GI'OC COO ¢ yuerom npodeccuoHanbHoi HarpaBieHHOCTH DI'OC
CIIO.

1.2.2. IlnanupyemMbie pe3ysibTaThl OCBOEHHUSI 00II€00pa30BaTENbHON IUCIUIUIMHEI B
cootBercTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHHE OUCLUIUIMHA KUMeeT npu (opmupoBanun u pazsutun OK 1o
npodeccun 54.01.02 FOBenup.

B nporpamMmy BKIIIOUEHO COJIepKaHUE, HAIIPABICHHOE Ha (JOPMUPOBAHUE Y CTYJIEHTOB
KOMIIETEHLIMM, HEOOXOAUMBIX [JIi OCBOECHHMS OCHOBHOW Mpo¢hecCHOoHaNbHOU
obpazoBarenbHOoi mporpamMmbl CIIO Ha 0a3e OCHOBHOTO 00IIero oOpa3oBaHUS C
MOJIyYEHUEM CPEJTHETO OOIIEroO.



1.2.2. [Inanupyemblie pe3ybTaThl OCBOEHHUS 0011Ic00pazoBaTeabHON aucHUIUIMHBI B cooTBeTCTBUU ¢ PI'OC CIIO u Ha ocHoBe O®I'OC

COO

Konx n sammeHnoBaHue

HJIaHI/IpyeMBIe PE3yJIbTaThl OCBOCHUS NUCIHHIIIINHBI

bopMupyeMbIx

KOMIIETOHITH OO6uue JucuuninHapHbie

OK 03 IlimanupoBaTh 1 B ob6nact 1yX0BHO-HPaBCTBEHHOTO - YMETb ONIEPUPOBATH MOHATUSIMM:
peann30BbIBaTh BOCITUTAHUA: panuoHaIbHbIE, UPPALOHAIBHBIE,
COOCTBEHHOE -- c()OPMHUPOBAHHOCTH HPABCTBEHHOT'O MOKa3aTelIbHbIE, CTENICHHBIE,

npo¢eCCUOHAIIBHOE U
JUYHOCTHOE Pa3BUTHE,
PEANPUHUMATEITECKY IO
JeSATEIHLHOCTD B
npodecCUOHaAbHON
chepe, UCTIONB30BAThH
3HaHUS 10 (PUHAHCOBOM
IPaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CUTYaIHIX

CO3HAHMUS, dTUYECKOI0 ITOBEICHMS,
- CHOCOOHOCTD OIEHUBATh CUTYaIIUIO U
MIPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAIHHO-
HPABCTBEHHBIE HOPMBI U IICHHOCTH;

- OCO3HaAHME JIMYHOT'O BKJIaJa B
MTOCTPOCHHUE YCTOMUHUBOTO OYIYIIETO;

- OTBETCTBEHHOE OTHOIIICHHE K CBOUM
POAMTENSIM U (WITH) IPYTUM YJIeHaM
CEMbH, CO3JIaHHIO CEMbH Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS LIEHHOCTEU
CEMEMHOM »KM3HU B COOTBETCTBUH C
TpaauuusMu Hapo10B Poccuu;
OBinajieHre YHUBEPCATbHBIMU
PETYJISITUBHBIMU JICHCTBUSMU:

a) caMOOpraHu3aIus:

- CAMOCTOSITEILHO OCYIIECTBIISITh
MO3HABATEIIbHYIO JICSITEIbHOCTD, BBISBIISIThH
npo0JIeMbl, CTaBUTh U (POPMYIIUPOBATH
cOOCTBEHHBIE 3a/1a4M B 00pa30BaTEIbLHOMN
JEATEIIbBHOCTH M )KU3HEHHBIX CUTYaIUsX;

norapu(pMHUUIECKHeE,

TPUTOHOMETPHUCCKUE YPABHCHHUSI U
HEPaBEHCTBA, UX CHCTEMBI;

- YMETb ONIEPUPOBATH TOHATHUAMHU:
MHOTOTPAaHHHK, CECUCHHE MHOTOTPaHHUKA, KYO,
napajuieenune/1, Mpu3Ma, nmupamMuaa, Gurypa u
MOBEPXHOCTH BpaIIeHUs, [IMIMHJIP, KOHYC, TI1ap,
cdepa, ceueHus GuUrypsl BpaiieHus, mioCKOCTb,
Kacarorasicsi chepsl, IUIMHAPA, KOHYCa,
TJIOIIAh TTOBEPXHOCTH MUPAMU/IBI, TPU3MBI,
KOHYyca, IWJIMHJIpa, TUIoMmab chepsl, 00beM
Ky0a, MpSMOYTOJIBLHOTO MapalijiesieuIea,
NUpaMuIbl, TPU3MBbI, IUIUHIPA, KOHYCA, 11apa;
yMEHHUE U300pakaTh MHOTOTPAHHUKHU 1
MOBEPXHOCTHU BPAIICHHUSI, UX CEYCHUS OT PYKH, C
MTOMOIIBIO YePTEKHBIX HUHCTPYMEHTOB U
AJICKTPOHHBIX CPEJCTB; YMETh PACIIO3HABATh
CUMMETPHIO B IPOCTPAHCTBE; YMETh
pacno3HaBaTh NMPaBUILHBIC MHOTOTPAHHUKH;

- YMETbh ONIEPUPOBATH TOHATHUAMHU:
PSIMOYTOJIBHAS CHCTEMA KOOP/IUHAT,




- CAMOCTOSITENIBHO COCTABJIATH IIJIaH PELICHUS
poO0JIEMBI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUM;
- 1aBaTh OIIEHKY HOBBIM CUTYaIlUsIM;
croco6cTBOBaTh (POPMUPOBAHUIO U
MPOSIBJICHUIO IIIMPOKOU 3PYUIIMU B pa3HBIX
001acTIX 3HAHMH, IIOCTOSTHHO ITOBBIIIATH CBOM
00pa30BaTeNbHBIN U KyJIbTYPHBII YPOBEHb;

0) CAMOKOHTPOJIb:

WCIIOJIB30BaTh MPUEMbI PedICKCUU AJIsl OLICHKU
CUTyalliu, BHIOOpA BEPHOTO PEIICHUS;

- YMETh OLICHUBATh PUCKU U CBOCBPEMEHHO
MPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

B) SMOLIMOHAJIbHBIN UHTEIUIEKT,
Mpeanojaraimii copMUpOBaHHOCTD:
BHYTPEHHEW MOTUBALMH, BKIIFOYAOIIEH
CTPEMJIEHUE K TOCTUKEHUIO LIEJIU U YCIIEXY,
ONTUMU3M, UHULIUATUBHOCTb, YMEHUE
JICCTBOBATh, NUCXOS U3 CBOMX BO3MOXKHOCTEH;
- HYMIIATHH, BKJIIOYAFOIIEH CITOCOOHOCTD
MOHUMATh SMOLIMOHAIIBHOE COCTOSIHUE IPYTUX,
YUYUTBIBATh €0 MPH OCYIIECTBICHUU
KOMMYHUKAIIMHU, CHOCOOHOCTh K COUYBCTBHUIO U
CONEPEKUBAHMUIO;

- COLIMAJILHBIX HABBIKOB, BKITIOUYAOIINX
CIIOCOOHOCTH BBICTPANBATh OTHOIICHUS

C APYTUMU JIFOJIbMH, 3a00TUTHCS,

MPOSIBIIATh HHTEPEC U pa3peliaTh

KOH(DIUKTHI

KOOPAMHATHI TOYKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJISIPHOE IPOU3BENCHUE, YTOJI MEXKIY
BEKTOpaMu, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YHCII0; HAXOAUTh C TOMOUIBIO
U3YYECHHBIX (DOPMYIT KOOPIUHATHI CEPEIUHBI
OTpE3Ka, pacCTOSTHUE MEXAY ABYMS TOUKaMU




2. CTpyKTypa U cofepkanue 0011e00pa3oBaTeibHON AUCIUTLIMHbI

2.1. O0beM TUCHMIUTMHBI U BUABI YIEOHOUM pabOThI

Bun yueOHoM paboTh O6bem B
qacax

O6beM 00pa3oBaTEIBHON MPOTrPaMMBbI TUCHUTLITUHBI 340

B T.4.

OCHOBHOE COJIepKaHUE 272

BT. 4..

TEOPETUUCCKOE 0OYUCHHE 152

MPAKTUYECKUE 3aHATUS 120

[TpodeccnonanbHO-OpUEHTUPOBAHHOE COIECPKAHNE 56

(conmepraHue MPUKIATHOTO MOIYJISA)

BT. 4..

TEOPETHYECKOE 00yUeHUE 4

MPAKTUYECKUE 3aHATHUS 52

[TpoMexyTouHas aTTecTanus (IK3aMeH) 12




2.2. TemaTu4eckuii miaH u COACPKAHNUEC AUCHUIIIINHBI «MaTEMATHUKA»

HaumenoBan Coneprxanne yueOHOTO MaTepuana (OCHOBHOE U MPOQPECCHOHATBHO- O6nem
ue pa3iesoB OpPUEHTHUPOBAHHOE ), 1a00PATOPHBIE U MPAKTUYECKHUE 3aHATHUS, IPUKIATHON MOIYJIb HACOR
Y TEM (mpu HAJTMYUHN )
1 2 3
Paznen 1. [loBTOpeHue Kypca MaTeMaTUKU OCHOBHOM IIKOJIbI 3
0

Tema 1.1 Conepxanue yueOHOro MaTepuaia
Lenps n ba3oBble 3HaHUS U YMEHUS IO MATEMATHKE B TPO(PECCUOHATILHON U B TIOBCEIHEBHOM
3a/1aun NEATEIIBHOCTH.
MaTeMaTUKH KomOunupoBaHnHoe 3aHsITHE 2
npu
OCBOCHHH
CHEUaIbHOC
TH
Tema 1.2 Conepxanue yueOHOro MaTepuaia
Yucna u JleficTBUS HAJl TOJIOKUTEIbHBIMU U OTPUIIATEIIbHBIMUA YHCIIAMH, OOBIKHOBEHHBIMU U
BBIYUCIICHUS. JECATUIHBIMH IPOOSMH.
Bripaxxenus u JeiicTBus co cTeneHs Mu, GopMysIbl COKPAILICHHOTO YMHOXKEHHUSI. 4
npeobpa3ona KomMmOuHupoBaHHOE 3aHATHE
HUS
Tema 1.3. [TpodeccnonaibHO-OpUEHTUPOBAHHOE COIEPKaHUE (COAEpKAHUE TTPUKIIATHOTO
['eomerpus MO/TYJISA)
Ha MJIOCKOCTHU Byl miockux puryp u ux miomniaib.

[TpakTUKO-OpUEHTUPOBAHHBIE 3a/1a4H B KypCE TEOMETPHUU Ha TUIOCKOCTH 4

[IpakTnueckoe 3aHsTHE

Tema 1.4
IIpouienTHBIE

Coneprxanue yueOHOTO MaTepuaia

[IpocThie MPOLIEHTHI, pa3HbIC CIIOCOOBI MX BhIUKCIEeHUS. CI0KHBIC MPOIICHTHI




BBIYUCIICHUS [IpakTnueckoe 3aHsATHE
Tema 1.5 Coneprxkanue yueOHOro Matepuaia
YpaBHeHuUs u Jlunelinbie, KBaJpaTHbIE, IPOOHO-TMHEITHBIE YPABHEHUS U HEPABEHCTBA
HEpaBEHCTBA [IpakTyeckoe 3aHsATHE
Tema 1.6 Coneprxkanue yueOHOro Matepuania
Cucrembl Cnoco0sI pelieHus CUCTeM JIMHEWHBIX ypaBHeHUU. [ToHsaTHs: MaTpuiia 2x2 u 3x3,
YPaBHEHUU U onpenenuresib MaTpuibl. Meton ["aycca. CucreMbl HETMHEWMHBIX YPABHEHHUI.
HEPABEHCTB CucrteMbl HEpaBEHCTB

KomOuHupoBanHoe 3aHsITHE
Tema 1.7 Conepsxanue yueOHOro Matepuaia
Bxonnoit Brruucnenus u npeodbpa3oBanusi. Y paBHEHUS U HEpaBEHCTBA. [ eomeTpus Ha
KOHTPOJIb MJIOCKOCTH

KontponbHas pabota

PaB,I[eJ'I 2 HpHMBIC " IINIOCKOCTH B IIPOCTPAHCTBC

Tema 2.1. Conepsxanue yueOHOTO MaTepuaia

OcHoOBHBIE [Ipenmet crepeomerprn. OCHOBHBIE NOHATHUS (TOUKA, TPSIMast, INIOCKOCTb,
MTOHSATHS npoctpaHcTBO). OCHOBHBIE aKCUOMBI cTepeomeTpun. [lepecekaromiuecs,
CTEpPEOMETPH napajuielibHbIe U CKpeluBaronecs npsmsie. [IpusHak u cBONCTBO

u. CKpeIIUBAIOIMUXCS MPSAMBbIX. OCHOBHBIE MPOCTPAHCTBEHHBIEC (DUTYPHI.
Pacnonoxenu KomOuHupoBanHoe 3aHsTHE

€ IPSIMBIX U

TUIOCKOCTEHN

Tema 2.2. Conepxanue yueOHOro MaTepuaia

[TapannensHo [TapannensHblie npsiMas u mwiockocTh. Onpenenenue. [Ipuznak. CoiicTBa (¢

CThb NIPSAMBIX, nokazatenbcTBoM). [Tapannensubie miockoctu. Onpenenenue. [Ipusznak. CroiicTBa
npsIMOM 1 (c mokazarenbcTBOM). TeTpasap u ero anemeHThl. [lapamienenunesn u ero
MJIOCKOCTH, sneMeHThl. CBOMCTBA MPOTUBOIOJIOKHBIX TPAHEH U IMaroHaliel mapaieaenuea.




MJIOCKOCTEN [TocTtpoeHnue ceuenunit. Pemenue 3anay.
KomOuHupoBaHHOe 3aHsITHE
Tema 2.3. Coneprxkanue yueOHOro Matepuaia
[leprieHauKy 1 [TepniennukynspHsbie npsameie. [lapannensHble TpsAMBIE, IEPIICHIUKYISIPHBIE K
SAPHOCTD I0cKOCTH. [Ipu3HaK neprneHauKyIsipHOCTH OPSIMOM U TNIOCKOCTH. Jl0Ka3aTenbCTBO.
MPSIMBIX, [Tepniennukynsip v HaknoHHasA. [leprieHnuKynsipHbIe IIIOCKOCTH. [Ipu3Hak
npsSIMOM 1 NEPIEHINKYJIIPHOCTH INIOCKOCTEN. /J[oKka3aTenbCTBO.
IIJIOCKOCTH, Paccrostnus B mpocTpaHcTBe
IIJIOCKOCTEN KomOunnpoBanHoe 3aHsATHE
Tema 2.4. Conepsxkanue yueOHOro Matepuaia
Teopema o Teopema o Tpex nepreHauKysApax. Jloka3aTeabCTBO. YTOJI MEXKIY NPSIMOM U
Tpex IUIOCKOCTBIO. YTOJI MEXY INIOCKOCTSIMH
HCPICHANKYT KoMOWHHpOBaHHOE 3aHSTHE
apax
Tema 2.5. [IpodeccrnonanbHO-OPUEHTUPOBAHHOE COJIEpKaHue (COAEp)KaHUE TTPUKIIATHOTO
[TapamtenbHb MO/TYJISI)
€, AKCHOMBI cTepeomMeTpuu. llepneHIuKyIIpHOCTD NMPSAMON U INIOCKOCTH,
MIEPIICHIUKY I NapajuIeIbBHOCTh JIBYX MPSMBIX, HEPIEHAUKYJIIIPHBIX INIOCKOCTH,
SIpHBIE, NEPIEHINKYJIIPHOCTD INTIOCKOCTEN
CKPEILMBAIOIIL [IpakTruueckoe 3aHsTHE
uecs npsiMble
Tema 2.6. Conepxanue y4eOHOro MaTepuaia
Pemenue PacrnionoxxeHnne npsMbIX ¥ IIIOCKOCTEN B IPOCTpaHCTBE. [lepneHiuKy s pHOCT U
3a1ad. NapajuIeIbHOCTh NPSIMBIX U IUIOCKOCTEN. CKpEelnBaIOIINUECs IPSIMBbIE
[Ipsimbie u KonTtpomnrsHas pabota
IIJIOCKOCTH B
IIPOCTPAHCTBE

Paznen 3. KoopanHaTel 1 BEKTOPHI




Tema 3.1 Conepxanue yueOHOro Marepuaia

JexapToBbI JlekapTOBBI KOOPAMHATEI B ITpocTpaHcTBe. [IpocTelimue 3agaun B KOOpAMHATAX.
KOOPJIMHATHI PaccTositnue Mexty AByMs TOUYKaMH, KOOPJIMHATBI CEPEIMHBI OTPE3Ka

B KomOuHupoBanHOe 3aHsTHE

IIPOCTPAHCTBE

. Paccrosinue

MEXKy ABYMSI

TOYKaAMU.

Koopannatsr

CEPEANHBI

OTpe3Ka

Tema 3.2 Conepxanue y4eOHOro MaTepuaia

Bekrtops! B Bekrtopsl B npoctpancTBe. Cli0KEHNE U BBIMUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA
IIPOCTPAHCTBE Ha yucno. Komrmanapueie BeKTOpbl. CKaIspHOE IPOU3BEICHUE BEKTOPOB.

Yroa Mmexay

Pa3noxenue BeKTopa no TpeM HEKOMILIaHaApHBIM BekTopaM. KoopimHaTel BekTopa,
CKJISIPHOE NMPOMU3BEICHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXKAY BEKTOPAMH, yTOJ

BEKTOPAMH. MEXKy IPsIMOM U TJIOCKOCTBIO, YTOJI MEXKTY IJIOCKOCTAMU. Y paBHEHUE ILIOCKOCTH.
CkansipHoe ['eomeTpuyeckuii CMbICI ONTPEAECTUTENS 2X2

MIPOU3BEICHU KomOuHupoBanHoe 3aHsITHE

€ BEKTOpPOB

Tema 3.3 [TpodeccnonaibHO-OpUEHTUPOBAHHOE COIEpKaHUE (COAEpKAHUE TTPUKIIATHOTO
[IpakTuko- MOJIYJISA)

OpPUEHTUPOBA KoopannaTtHas ninockocTs. BelunciieHne pacCTOsIHAN U IUIOIIAIEN HA TIOCKOCTH.

HHBIC 3a4a4YH1
Ha

KonuuectBeHHbie pacuCThL

[IpakTrueckoe 3aHsTHE

KOOPANHATHO
1 IIOCKOCTH

Tema 3.4 Conepxanue ydeOHOro MaTepuaia

Pemenue JlekapTOBBI KOOPAMHATHI B TPOCTPAHCTBE. BEkTOphI B ipocTpancTBe. CliokKeEHNE U




3a1ay. BBIYMTAHKUE BEKTOPOB. Y MHOKEHHUE BEKTOPA HA 4yuCio0. KoMIsiaHapHbIe BEKTOPBI.

KoopanHatel CkansipHO€ IIPOU3BEICHUE BEKTOPOB. Pa3noxeHne BeKTopa 1o TpeM

Y BEKTOPBI HEKOMIUTaHapHbIM BekTopaMm. [IpocTeiine 3axaun B KoopauHatax. KoopauHaTel
BEKTOpPA, paCCTOSTHUE MEXIY TOUKaMHU, KOOPJAUHATHI CEPEANHBI OTPE3KA, CKAIIPHOE
MIPOU3BEICHNE BEKTOPOB B KOOPJMHATAX, YTOJ MEXITY BEKTOPAMH, YTOJI MEKIY 2
MPSAMOM U INTOCKOCTBIO, YTOJ MEXKTY MIOCKOCTIMU
KoHntposnbHas padota

Paznen 4. OCHOBBI TPUTOHOMETPHUH. TpUTrOHOMETpHUUECKUe HyHKIIUU 3

6

Tema 4.1 Conepxanue y4eOHOr0o MaTepuaia

Tpuronomerp Pannannas mepa yriia. [IoBOpOT TOUKHM BOKpYT Hadasia KoopauHat. OnpenesieHue

UYECKUE CHHYCa, KOCHHYCA, TAHT'€HCA U KOTAHI'€HCA. 3HAKU CUHYCa, KOCUHYCa, TAHI€HCA U 2

byHKIMH KOTaHI'€HCa M0 YETBEPTAM. 3aBUCUMOCTb MEXK]Ty CHHYCOM, KOCUHYCOM, TAHT€HCOM

IIPOU3BOJIHO Y KOTAHT€HCOM OJTHOTO U TOT'O K€ yIJIa

ro yria, KomOuHupoBaHHOE 3aHsATHE

Yyucoa.

Pangmnannasa n

rpagycHas

Mepa yria

Tema 4.2 Conepsxanue yueOHOro MaTtepuaia

OcHOBHBIE Tpuronomerpruueckue Toxaecrsa. CuHyC, KOCHHYC, TAHT€HC U KOTaHI'€HC YIJIOB O U

TPUTOHOMETP - o.. DopMyIIBI IPUBEACHUS 4

UYECKHE KoMOunnpoBanHoe 3aHsATHE

TOXKI€CTBA.

DopMmyIsl

IPUBEACHUS

Tema 4.3 Copepxanue yueOHOro MaTepHana

Cunyc, Cymma u pazHocTh cuHycoB. CyMMa U pa3HOCTh KOCUHYCOB. CUHYC M KOCUHYC

KOCHUHYC, ABOMHOTrO yria. @opmyJisl mosIoBUHHOTO yria. [IpeoOpa3oBanust cymMmbl

10




TaHTEHC TPUTOHOMETPUUYECKUX (DYHKIIMI B IPOU3BEACHHUE U MPOU3BE/ICHUS B CYMMY. 8
CYMMBI U BripaxkeHue TpUroHOMeTpUYeCKUX QYHKIMN Yepe3 TAHT€HC MTOJIOBUHHOTO

pPa3HOCTH aprymenTa. [IpeoOpa3oBanust mpoCcTEUIINX TPUTOHOMETPUUECKUX BBIPAXKEHUIN

JIBYX YTJIOB KomOuHupoBanHOe 3aHsITHE

Cunyc n

KOCHHYC

JIBOMHOT'O

yria.

DopMyJbl

MIOJIOBUHHOTO

yria

Tema 4.4 Conepxanue y4eOHOro MaTepuaia

OyHKINH, UX OO6nactb onpenesieHns: U MHOKECTBO 3HAaUEHUN PyHKUIUNA. YETHOCT, HEUETHOCTD,

CBOMCTBA. nepuoInyHoCcTh PyHKIUH. CriocoObl 3aanust (QyHKIMMA 2
Crioco6ml KoMOuampoBaHHOE 3aHATHE

3aJIaHusl

byHKIUH

Tema 4.5 Conepsxanue yueOHOTO MaTepuaia

Tpuronomerp OO6nacTp onpeeICHUs] 1 MHOYKECTBO 3HAYECHUN TPUTOHOMETPHUIECKUX (DYHKITUH.

NYECKUE YETHOCTD, HEYETHOCTD, IEPUOJIUYHOCTH TPUTOHOMETpUIECKUX QyHKIMH. CBOWCTBa 2
byHKINUU, UX u rpaduku GyHKIUNA y = COS X, y = sin X, y = tg X, y = ctg X.

CBOWCTBA U KomOunupoBanHoe 3aHsITHE.

rpaduKu

Tema 4.6 Copepxanue yueOHOro MaTepuana

[Tpeobpazosa CxxaTue U pacTspkeHue rpauKoB TPUTOHOMETPUUYECKUX (PYHKIIUH.

HUE [TpeoOpazoBanue rpag kOB TPUTOHOMETPUUECKHUX (DYHKITHIMA

rpadukoB [IpakTruueckoe 3ansTHe 2
TPUTOHOMETP

HYCCKHUX

11




byHKIUH

Tema 4.7 [IpodeccnonaibHO-OpUEHTUPOBAHHOE COEpKaHUE (COAEpHKAHUE TPUKIATHOTO
Onucanue MOJTYJIs)
MIPOU3BOJICTBE Hcnonb3oBaHre CBOMCTB TPUTOHOMETpUUECKUX (PYHKIINI B IpodhecCuOHaIbHBIX 2
HHBIX 3aja4ax
IIPOLIECCOB C [IpakTueckoe 3aHsATHE
MOMOILBIO
rpaduxoB
byHKIHA
Tema 4.8 Conepxanue y4eOHOr0o MaTepuaia
OOpatHbie OO6parnble TpuroHomerpuyeckue GpyHkuu. Mx cBoiictsa u rpaduku
TPUTOHOMETP KoMOuHMpoBaHHOE 3aHATHE 2
UYECKUE
byHKIIUN
Tema 4.9 Conepxanue y4eOHOro MaTepuaia
Tpuronomerp YpaBHeHHUE cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pelienue
UYECKHE TPUTOHOMETPUUYECKUX YPABHEHUI OCHOBHBIX TUIIOB: MMPOCTEHILINE
YpaBHEHUS U TPUTOHOMETPUUYECKHE YPABHEHHUS, CBOJSIINECS K KBAAPATHBIM, PEILIA€MbIE 6
HEpPaBEHCTBA Pa3JI0KEHUEM HAa MHOKUTEIH, OJTHOPOJIHBIE.
[Ipocrenmme TPUrOHOMETPUIECKUE HEPABEHCTBA
KomOunupoBanHoe 3aHsTHE.
Tema 4.10 Conepsxanue yueOHOro MaTtepuaia
Cucremsl CucTteMbl TPOCTEUIINX TPUTOHOMETPUUECKUX YPaBHEHUM 2
TPUTOHOMETD KombunupoBaHnHoe 3aHsITHE
NYECKUX
YpPaBHEHUH
Tema 4.11 Conepsxanue yueOHOTO MaTepuaia
Pemenue [TpeoOpazoBanne TPUTOHOMETPUUECKUX BhIpakeHUH. Penenne
3a/1ay. TPUTOHOMETPUUECKUX YPABHEHUI U HEPABEHCTB B TOM YHCJIE C UCIIOJIb30BaHUEM 4
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OCHOBBI CBOWCTB (h)YHKITUH.

TPUTOHOMETD KontposnbHas pabota

17078

Tpuronomerp

UYECKHE

byHKIAHA

Pazpnen S. 1

KomrmiekcHbl 2

€ uucna

Tema 5.1 [TonaTre KoMIIeKCHOTO yncna. ConpsiKeHHbIE KOMIUIEKCHBIE YUCIa, MOLYJb U 4

KomMrekcHbl apryMEHT KOMIUIEKCHOTO uncia. dopMa 3anmcu KOMIUIEKCHOTO YUCIIA.

€ uucia

Tema 5.2. Conepxanue y4eOHOr0o MaTepuaia

Apudmernue ApudmeTnueckne eMCTBYsI ¢ KOMIUIEKCHBIMU YHCIIAMU

CKHUe KoMOMHHPOBAaHHOE 3aHATHE 8

JICVCTBHS C

KOMILJIEKCHBI

MU YUCJIAMH.

Pemenune

3a]1ay.

Tema 5.2 Conepsxanue yueOHOTo MaTepuaia

[Ipumenenue BrImiosiHEHHE pacueTOB ¢ MOMOIIBIO KOMIUIEKCHBIX Yncell. [IpumMepsl

KOMILJIEKCHBIX MCII0JIb30BAaHUS KOMILJIEKCHBIX YHCEI 4

qucen [IpakTrueckoe 3aHsTHE
3auér 6
Jlexuust 6

0
[IpakTuueckoe 3aHsTHE 6
8




2c¢

BCEI'O 1 cemectp

2
8
eMecTp
O
0
b
HanmenoBan Conepsxanue yueOHOro Marepuaia (OCHOBHOE U MPOPECCHOHAIBHO- ©
Ue pa3lielioB OpUEHTHUPOBAHHOE), Ta00OpaTOPHBIC U MPAKTUYECKUE 3aHSATHUS, IPUKIIATHON MOYJIb v
U TeEM (Tpu HAJIMYWHN ) :
c
0
B
1 2 3
Paznen 6. [Ipou3BogHas GpyHKIMH, €€ TPUMEHEHUE 4
0
Tema 6.1 Conepxanue yueOHOro MaTepuaia
ITonsarue OnpeneneHre YuCIOBOM MOCIEI0BATEILHOCTH U CIIOCOOHI ee 3a1anusi. CBoicTBa
ITPOU3BOJHOMU YHCJIOBBIX MOCIIEe0BaTENbHOCTEN. OnpeneseHue npeeia nocaea0BaTeIbHOCTH.
. DopMyJIbI U Brraucnenne npenenos nociaeaoBareabHocTei. [penen dyHkmum Ha 6ECKOHEUHOCTH. 2
MpaBUJIa [Ipenen pynkuun B Touke. [Ipupamenue aprymenta. [lpupamenue GhyHKIum.
nuddepenim 3agauu, IPUBOAAIIME K TTOHATUIO MPOU3BOAHOUN. OripeiesieHre Mpou3BOHOM.
pOBaHUS AJITOPUTM OTBICKaHUS MPOU3BOJIHON
KomOuHupoBanHoe 3aHsTHE
Tema 6.2 Conepsxanue yueOHOTO MaTepuaia
[Tpon3BoaHbI ®opmynsl guddepeniupoanus. [Ipasmna nuddepennmrpoBanus 6
€ CyMMBl, KomOunupoBaHHOe 3aHATHE
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Pa3HOCTH

IPOU3BEICHU

51, 9aCTHOTO

Tema 6.3 Coneprxkanue yueOHOro Matepuaia

[TpousBoaHBI Omnpenenenue ciaoxHoil pyHkuuu. [Iporu3BoaHASE TPUTOHOMETPUUECKUX (QYHKIIUH.

e [IponsBoaHas CIOXHON (QYHKITUH

TPUTOHOMET] KomOuHupoBaHHOe 3aHsITHE 6
WYCCKUX

byHKIHIA.

[IpousBonHas

CJIO’)KHOU

byHKIIUN

Tema 6.4 Conepxanue y4eOHOro MaTepuaia

[onsite o [Tonsitue nHenpeprbiBHOM GyHKIMU. CBOMCTBa HEMPEepPHIBHOW QPYyHKIUU. CBSI3b MEXKITY
HEIPEPBIBHOC HEMPEPBIBHOCTHIO U U PepeHIUpyeMOCThIO (YHKIIMU B TOUKE. AJITOPUTM PEIICHUS 2
TH QYHKIUH. HEPABEHCTB METOI0M WHTEPBAJIOB

Meron KoMOMHUpPOBAaHHOE 3aHSTHE

WHTEPBAJIOB

Tema 6.5 Conepsxanue yueOHOro MaTtepuaia

['eomeTpuuec ['eomeTpuyeckuii CMBICIT MPOU3BOTHON (PYHKITUU — YTIIOBOM KO3 UITHEHT

KU 1 KacaTelnbHOM K rpaduKy GyHKIIMK B TOUKE. Y paBHEHHE KacaTeIbHOU K rpaduKy

(bU3UICCKHM GyHKIIUU. AJTOPUTM COCTaBJICHUS YpaBHEHHUS KacaTelIbHOU K rpaduky GyHKIIUN

CMBICIT y=f(x) 4
MIPOU3BOTHON KomOuHupoBanHoe 3aHsTHE

Tema 6.6 Coneprxanue yueOHOTO MaTepuaia

dusnyecKknuit Ou3nueckuil (MEXaHUYECKU) CMBICI TPOU3BOIHOM — MTHOBEHHASI CKOPOCTh B

CMBICJT MOMEHT BpeMmeHHu t: v =S’ (1)

MIPOU3BOTHON [IpakTuueckoe 3aHsTHE 2

B
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npodeccuoHa
JHHBIX

3aj1ayax
Tema 6.7 Coneprxkanue yueOHOro Matepuaia
MoOHOTOHHOC Bo3spacranue u yobiBaHue QyHKIIMU, COOTBETCTBHE BO3PACTAHUS U YOBIBAaHUS
Th (QYHKIIHH. GyHKIMH 3HaKy Mpou3BoAHON. [IoHSITHE MPOU3BOIHOM BBICIIETO MOPAIKA,
Touku COOTBETCTBHUE 3HAKa BTOPOI MPOU3BOIHOM BBHIMTYKJIOCTH (BOTHYTOCTH) QYHKITUH HA 4
IKCTpEMyMa oTpe3ke. 3a/1adyl Ha MAaKCUMyM B MUHUMYM. [IOHSITHE aCUMIITOTHI, CIIOCOOBI UX
ornpeaeneHus. ANITOPUTM UCCIeI0BaHus GYHKIIMH U TOCTPOCHUS ee Tpaduka ¢
MTOMOILBIO IPOU3BOIHOM. J[poOHO-1MHEeTHas QyHKIHS
KomOunupoBaHHoe 3aHsITHE
Tema 6.8 Conepxanue y4eOHOro MaTepuaia
Hccnenosatu HccnepoBanne pyHKIMU HA MOHOTOHHOCTb U ITOCTPOEHUE TpaUKOB.
e QyHKUUN U 4
HOCTPOCHH® KoMOuHMpoBaHHOE 3aHATHE
rpadukoB
Tema 6.9 Conepxanue yueOHOro Marepuana
HaubGomnbmee Haxosxenrne HanboJiblIero 1 HAMMEHbILEro 3HaYeHU PYHKIUI, TOCTPOCHHE
u rpaMKOB MHOTOWIEHOB C UCIIOJIb30BAHUEM aIrapaTa MaTeMaTHYECKOT0 aHaJIn3a 2
HauMEHBbIIIEe KomOuHupoBaHHOe 3aHsTHE
3HAYCHMUSI
byHKIUN
Tema 6.10 [TpodeccnonaibHO-OpUEHTUPOBAHHOE COZIEPKaHUE (COAEpKAHUE TTPUKIIATHOTO
Haxoxnenue MOJLYJIs)
ONTHUMAJIBHOT Haumensbiiee u Hanbosnblee 3HaueHne QyHKIUU 6
O pe3yibTaTa [IpakTryeckoe 3aHsTHE
C IOMOUIBIO
MIPOU3BOJHOMN
B
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IMPaKTHYCCKHU

X 3aJa4ax

Tema 6.11 Coneprxkanue yueOHOro Matepuaia

Pemenune ®opMmyibl U ipaBuiia quddepennrpoBanus. McciaenoBanre QyHKIUN ¢ TOMOIIBIO

3a1ad. npousBoaHOoN. Hanbomnbliee n HamMeHbIIee 3HaYeHUsT QyHKIUN 2

[TpousBoaHas KoHTponbHas pabota

byHKIMH, ee

MPUMEHEHUE

Paznen 7. MHOTOrpaHHHKY U T€Ja BpaLECHUs 4
6

Tema 7.1 Conepxanue y4eOHOr0o MaTepuaia

Bepmmnsl, [TonsiTe MHOTOrpaHHUKa. Ero ajieMeHThI: BepiiuHbl, pedpa, rpanu. uaroHans.

pebpa, rpanu Ceuenue. BhITyKIible U HEBBINTYKJIbIE MHOTOTPAHHUKHU

MHOTOTPaHHH KomOunupoBaHHoe 3aHsITHE 2

Ka

Tema 7.2 Conepxanue yueOHOro MaTepuaia

[Tpusma, ee [Tonsitue npusmbl. Ee ocHoBaHus 1 00KOBBIE€ rpaHu. BricoTa nipusmel. [Ipsimas u

COCTaBJIAIOIL] HakJIOHHas npu3Mma. [IpaBunbHas npusma. Ee ceuenne

ue, CeYeHue. KomOunupoBaHHoe 3aHsITHE 2

[Ipsimast u

MpaBUJIbHAS

MPU3MBI

Tema 7.3 Conepsxanue yueOHOTO MaTepuaia

[Tapaiutenenn [Tapannenenunes, cBOWCTBa MPSAMOYTOIBHOTO Mapajuienenumnesa, Kyo. Ceuenne

ne1, KyoO. KyOa, mapasuienenumesa

CeueHnne KomOuHupoBanHoe 3aHsTHE 2

KyoOa,

napasuiesienu

rncaa
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Tema 7.4 Conepxanue yueOHOro Marepuaia

[Iupamuna, ee [Tupamupa u ee anemenTsl. Ceuenne nupamuabl. [IpaBunbHas nupamMuaa. Y ceueHHas
COCTaBJISOL] nMpaMu/ia

ue, CEYCHHeE. KomOuHupoBanHOe 3aHsTHE 2
[IpaBunbHas

UpaMu/ia.

YceuenHnas

nMpamMujia

Tema 7.5 Conepxanue yueOHOro MaTepuaia

boxoBasg n [Tnomaas 60KOBOM M MOJIHON MOBEPXHOCTH MPU3MBI, MUPAMHUIbI

MTOJTHAs KomOunupoBaHHoe 3aHsITHE 2
MOBEPXHOCTh

MIPU3MBI,

MIAPAMU/TbI

Tema 7.6 Conepxanue yueOHOro MaTepuaia

CummeTpus B CumMeTpUst OTHOCUTENIBHO TOUKH, MPSMOM, TiockocTu. CuMMmeTpus B KyOe,

Kyoe, napajuiesienuneae, npu3Me, MUpaMmuIe 2
napasuielienu KombOunupoBaHHoe 3aHsITHE

nezie, npusme,

UpaMuJie

Tema 7.7 [TpodeccnonabHO-OpUEHTUPOBAHHOE COIEpKaHUE (COACpKAHUE TTPUKIIATHOTO

[Tpumepsbl MOJTyJIs)

CUMMETPHIL B CummeTpust B IPUPOJIC, APXUTEKTYPE, TEXHUKE, B OBITY

npogeccun [IpakTrueckoe 3ansATHE 0
Tema 7.8 Conepxanue yueOHOro MaTepuaia

[IpaBuiIbHBIC [TonsTre mpaBUILHOTO MHOTOTpaHHUKA. CBONCTBA MPABUIILHBIX MHOTOIPAHHUKOB

MHOT'OTPaHHU [IpakTyeckoe 3aHsATHE 2
KM, UX

CBOWCTBA
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Tema 7.9
Humuuaap, ero

Coneprxanue yueOHOro Matrepuania

Hunuuap u ero snemeHTsl. CeueHre NUIMHApa (MapaijieibHOe OCHOBAHUIO U OCH).

COCTABJISION] Pa3zBepTka nunuHapa 2
ue. Ceuenue KomOuHupoBanHOe 3aHsTHE

HUIMHApA

Tema 7.10 [TpodeccnonabHO-OpUEHTHPOBAHHOE COCPKAHUE (COAEpKAHUE TTPUKIIATHOTO

Komnyc, ero MOYJIs1)

COCTABJISION] Konyc u ero anementsl. CeueHue KoHyca (IapauieJIbHOE OCHOBAHUIO U MPOXOSIIEe

ue. Ceuenue 4yepe3 BEpIIHHY ), KOHUYEeCKue ceueHus. Pa3BepTka KoHyca 4
KOHyca KomOuHupoBaHHOE 3aHsATHE

Tema 7.11 Conepxanue y4eOHOr0o MaTepuaia

Y ceueHHbIN VYceuennslii konyc. Ero oOpa3zyromas u Beicota. CeueHHe yCEeYeHHOT0 KOHYyca

KOHYC. KomOuHupoBaHHOE 3aHsATHE 2
Ceuenue

YCEYEHHOTO

KOHyca

Tema 7.12 Conepxanue yueOHOro MaTepuaia

[Tap u chepa, [Tap u cepa. Bzaumuoe pacnonoxenue cepsl u mnockoctu. CeueHue mapa, chepsl

UX CEUCHUS KomOuHupoBaHHOe 3aHsTHE 2
Tema 7.13 Conepxanue y4eOHOro MaTepuaia

[Tousarue 06 [TousiTue 00 06beme Tena. O6beM KyOa U MPSMOYTOJBHOTO MapalijieenuIea.

o0OBbeMe Tena. O6bem npusmbl U HUIMHAPA. OTHOIIEHHE 00bEMOB MOJOOHBIX Tell. ['eoMeTpruecKuit 4
OTHolIeHHE CMBICIT OIPENIETUTENS 3-TO OpsIKa

00BEMOB KomOuHupoBaHHOe 3aHsITHE

MOTI00HBIX

TEN

Tema 7.14 Conepsxanue yueOHOTO MaTepuaia

O6bembl u O6bembl upamusl U Konyca. O0bweM mapa. [1nomanu noBepxHOCTEH TEN 2
TUTOIIAH

KomOuHupoBanHoe 3aHsTHE
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MTOBEPXHOCTE
U TE

Tema 7.15 Coneprxkanue yueOHOro Matepuaia

KomMOunanuu KomMOuHanum reoMeTpudeckux Tel

MHOTOI'paHHU [IpakTuueckoe 3aHsTHE 4

KOB U TeJ

BpallCHUS

Tema 7.16 Conepxanue yueOHOro MaTepuaia

['eomerpuuec Hcnonp3oBanre KOMOWHAIIMNA MHOTOTPAHHUKOB U TEJI BpAIIeHUS B TPAKTHUKO-

KHe OPUEHTUPOBAHHBIX 3a]]a4ax

KOMOHMHALH [IpakTHYeCKOe 3aHATUE 4

Ha MPaKTHKE

Tema 7.17 Conepxanue y4eOHOr0o MaTepuaia

Pemienue OOBeMbI U TIIOIIAIA TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPaIlCHUS

3asay. KoHntposnbHas padorta 2

MHororpanx

WKW U TeJa

BpaIieHus

Paznen 8. [lepBooOpasnas pyHKIIMHU, €€ TPUMEHEHHE 1
4

Tema 8.1 Conepsxanue yueOHOro MaTtepuaia

[TepBooOpaszu 3asaya 0 BOCCTAaHOBJICHUM 3aKOHA JBHKEHUS 110 U3BECTHOM CKOpOCTH. [ToHsITHE

ast QyHKIIHH. uHTerpupoBanusi. O3HAKOMJICHHE C TTIOHSATUEM WHTErpajia U MepBOOOpa3HOM IS

IIpaBuna dbynkuuu y=f(x). Pemenue 3a1a4 Ha cBsi3b IEPBOOOPA3HON U €€ POU3BOTHOM,

HaXO0XJICHUS BBIYHCIICHHE TIepBOOOpa3HOM i nanHou Qynkiuu. Tabmuna hopmyn s

nepBooOpa3H HaXOXJEHUS IepBOOOpa3HbIX. M3yueHue nmpaBuia BEIYUCICHUS TIEPBOOOPA3HOM 2

BIX KomOuHupoBanHoe 3aHsTHE

Tema 8.2 Coneprxanue yueOHOTO MaTepuaia
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[Tmomanp 3agauu, NPUBOISIINE K OHATUIO ONPEIECIIEHHOTO UHTErPajla — O BBIYMCICHUN
KPUBOJIMHEUH IUIOIIAIN KPUBOJIMHEWHOM TpANEMH, O IEpEMEIICHUN TOYKU. [loHsATHE
OU Tparnenuu. onpenenéHHOro uHTerpaia. ['eomerpudeckuii 1 GU3MUecKuii CMBICI ONPEAETIECHHOTO
dopmyna unrerpaia. ®opmyna Herotona— JleliOnuia 2
Hprorona — KomMOunnpoBanHoe 3aHsATHE
JleitoamIa
Tema 8.3 Conepxanue yueOHOro MaTepuaia
Heomnpenenen [IonATHE HEONPENETIEHHOTO UHTETPAJIa
HBIN U KomMOunnpoBanHoe 3aHsATHE 2
ONPEICIICHHBI
1 MHTETPaJbl
Tema 8.4 Conepxanue y4eOHOr0o MaTepuaia
[Tonsitue 06 ['eomeTpudecknii CMBICI ONIPEAEIEHHOTO UHTErpaia
ONPENIEIICHHO KombOunupoBaHHoe 3aHsITHE 2
M HHTErpajie
KaK IJIOIIAaIH
KPUBOJIMHENH
OM Tpaneuuu
Tema 8.5 [TpodeccnonaibHO-OpUEHTUPOBAHHOE COIEpKaHUE (COACpKAHUE TTPUKIIATHOTO
Onpenenenx MOJTyJIs)
bIM UHTETPAII ['eoMeTprueckuil CMbICII OlpeiesIeHHOTO nHTerpaina. @opmyna HeroroHa -
B KU3HU Jleitbuwmiia.
Pemenne 3amay Ha MpUMEHEHHE UHTETPAJIA JUTsl BBIYUCICHUS (DU3UYECKUX BEJIMYWH U
NN IEN (S 4
[IpakTrueckoe 3aHsTHE
Tema 8.6 Conepsxanue yueOHOTO MaTepuaia
Pemenue [TepBooOpasnas pynkiuu. [IpaBmia HaxoxaeHus nepBooOpasnbix. Ee mpumenenue
3a1ad. KontponbHas pabota 2
[TepBooOpaszx
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ast QyHKIIUU,
ee

MPUMEHECHUE

Paznen 9. Crenenu u kopuu. CreneHHast GyHKIUs 1
8

Tema 9.1 Conepxanue yueOHOro Marepuana

Crenennas TToHATHE KOPHS N-0if CTENEHH U3 AeHCTBUTENbHOTO yncna. DyHkumn y = VX ux

yHKIms, ce cBoiicTBa u rpaduku. CBOWCTBAa KOPHS N-OW CTENEHH

CBOHCTBA KomOuHupoBaHHOE 3aHsATHE 4

Tema 9.2 Conepsxanue yueOHOro Marepuaia

[IpeobpazoBa [IpeoOpazoBanue UpPaAITMOHATBHBIX BHIPAKCHUI

HUE KomOuHupoBanHoe 3aHsITHE 4

BBIPAKEHUU C

KOPHSMHU N-

OU CTEneHn

Tema 9.3 Conepxanue y4eOHOro MaTepuaia

CaolicTBa [TonsTre cTeneHu ¢ J00bIM palMoOHAILHBIM MTOKa3aTeneM. CTerneHHble PYHKIUU, UX

CTEIEHH C CBOMCTBa U rpaduku

palMOHAJIBHBI KombOunupoBaHHoe 3aHsITHE 2

M U

JICVCTBUTEND

HBIM

MOKa3aTessiM

u

Tema 9.4 Conepsxanue yueOHOTO MaTepuaia

Pemenue PaBHOCUIIBHOCTD UPPALIMOHAIIBHBIX YPABHEHUM U HEPABEHCTB. METOIbI X PELICHUS.

uppaluoHaib Peienune uppanmoHaibHBIX YpaBHEHHI 1 HEPABEHCTB

HBIX KomOunupoBanHoe 3aHsTHE 6

YPaBHEHUH U
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HCPABCHCTB

Tema 9.5 Conepxanue yueOHOro Marepuaia
Crenenu u Omnpenenenue creneHHON GpyHKIMU. Mcnonb30BaHue ee CBOMCTB MpU PEIICHUU
KOPHU. YPaBHEHHI U HEPABEHCTB 2
Crenennas KontponbHas pabota
byHKIUS
Paznen 10. [lokazarenbHast QyHKIHS 1
8
Tema 10.1 Conepxanue yueOHOro MaTepuaia
ITokazarensH CrerneHs ¢ MPOU3BOJIBHBIM ICMCTBUTEIBHBIM NTOKa3areneM. OnpeneneHue
ast QyHKuUs, MoKa3aTesIbHOU (PYHKIIUU, €€ CBOMCTBA U rpadK. 3HAKOMCTBO C MPUMEHEHUEM
€€ CBOMCTBA nokaszareyibHOU PpyHKkiuu. PereHue noka3aTenbHbIX YpaBHEHUN (DYHKIIMOHAIBHO-
rpapUUECKUM METOIOM 4
KomOuHupoBaHHOE 3aHsATHE
Tema 10.2 Conepxanue y4eOHOro MaTepuaia
Pemenune Pemenne nokasaTenpHbIX YpaBHEHUN METOOM YPAaBHUBAHUS MTOKA3ATENIEH, METOAOM
[I0Ka3aTebH BBEJICHUSI HOBOM NIEPEMEHHOM, (PyHKIIMOHANBbHO-TpaduuecKuM MeToI0M. Perienue
BIX MOKAa3aTeJIbHbIX HEPABEHCTB 8
YpPaBHEHUU U [IpakTrueckoe 3aHsTHE
HEPABEHCTB
Tema 10.3 Conepxanue yueOHOro Marepuana
Cucrempl Pemenue cucrem noka3aresbHbIX YPAaBHEHAN
MOKa3aTeIIbH KomOuHupoBaHHOe 3aHsITHE 4
BIX
YpPaBHEHUH
Tema 10.4 Conepsxanue yueOHOTO MaTepuaia
Pemenue Pemenune nokasaTeapHbIX YPaBHEHUN METOJOM YPaBHUBAHUSA ITOKA3aTEIEH U
3a7a4. METOJIOM BBEJICHUS HOBOM MEPEMEHHON. Penenre noka3arenbHbIX HEPABEHCTB
[Toka3zaTenbH KontponbHas pabota 2
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ast QyHKIUsS

Paznen 11. Jlorapudmel. Jlorapudmuyeckas hpyHKius 3
0

Tema 11.1 Coneprxkanue yueOHOro Matepuaia

Jlorapudm Jlorapudwm uucna. JlecITUIHBIN U HATYpaJIbHBIN JOorapu@Mbl, YUCTIO €

yuCa. KomOuHupoBanHOe 3aHsITHE

JlecaTnaHbIN 4

u

HaTypaJbHBIN

Jgorapupmel,

YHUCIIO €

Tema 11.2 Conepxanue y4eOHOro MaTepuaia

CaoiicTBa CoiictBa sorapudmos. Onepanus JorapupMupoBaHusl.

aorapu(MoB. KomOunupoBaHHoe 3aHsITHE 6

Onepanus

aorapupmMupo

BaHUS

Tema 11.3 Conepxanue y4eOHOro MaTepuaia

Jlorapudmuy Jlorapupmuueckast pyHKIUS U €€ CBOIMCTBA

ecKas KombOunupoBaHHoe 3aHsITHE 4

byHKIMS, ee

CBOMCTBaA

Tema 11.4 Conepsxanue yueOHOTO MaTepuaia

Pemenue [Tonsitue norapudmudeckoro ypapHeHus. Onepaius moreHupoBanus. Tpu

norapumMuye OCHOBHBIX METO/JIa PEIICHHUS JIOTApU(DPMHUUESCKUX YpaBHEHUH: (DYHKIIMOHABEHO-

CKHX rpagu4ecKuii, METO/T MOTCHIIMPOBAHUSI, METOJ] BBEJICHUSI HOBOU MEPEMEHHOM.

YPaBHEHUI U Jlorapudmuueckie HepaBeHCTBA 8

HEPABCHCTB KomOunupoBanHoe 3aHsTHE

Tema 11.5 Coneprxanue yueOHOTO MaTepuaia
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Cucrembl ANTOPUTM pEIlIeHUs CUCTEMbI YpaBHEHHUIU. PaBHOCUIIBHOCTD JIOrapu(pMUYECKUX
jorapupmMuye YPaBHEHHI U HEPABEHCTB
CKHX KomOuHupoBanHOe 3aHsTHE 2
YpaBHEHUM
Tema 11.6 [TpodeccnonabHO-OpUEHTHPOBAHHOE COCPKAaHUE (COAECpKAHUE TTPUKIIATHOTO
Jlorapudmer B MO/TYJIs1)
IPUPOAE U [Tpumenenue norapugma. Jlorapupmudeckas cnupaib B npupoze. Ee
TEXHUKE MaTeMaTUYECKHE CBOWCTBA 4
[IpakTueckoe 3ansATHE
Tema 11.7 Conepxanue yueOHOr0o MaTepuaia
Pemenune Jlorapupmuueckast pyHkuus. Pemenue npoctedmmx gorapupMuyecKux ypaBHEHHM
3ajay. KonTponbHas pabota 2
Jlorapugmsl.
Jlorapupmuy
eckas
byHKIMS
Paznen 12. MHoxecTBa. DleMEeHTBI TeOpUHU IpadoB 1
0
Tema 12.1 Conepxanue y4eOHOro MaTepuaia
MHoxecTBa [Tonsitne muoxkectBa. [logMHOkeCTBO. Oniepannv ¢ MHOKECTBAMU
KoMOMHMPOBAaHHOE 3aHATHE 2
Tema 12.2 [IpodeccrnonanbHO-OPUEHTUPOBAHHOE COJIepKaHue (COAEp)KaHUE TTPUKIIATHOTO
Omnepannu ¢ MOJTYJIs)
MHOKECTBaM Omnepanuu ¢ MHOKecTBaMH. Pellienne npukiaaHbixX 3a1a4y
" [IpakTUYECKOE 3aHATHE 2
Tema 12.3 Conepxanue yueOHOro MaTepuaia
['padbr [Tonsitue rpada. Csazubli rpad, 1epeBo, LUK rpad Ha MIOCKOCTH
I[IpakTuueckas padboTa 4
Tema 12.4 Conepxanue ydeOHOro MaTepuaia
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Pemenue Omneparu ¢ MHOKecTBaMH. ONHCaHKe pealbHbIX CUTYAIMH C TOMOIIbIO MHOYKECTB.

3azay. [Ipumenenue rpadoB K peleHuIo 3aaa4

MHuo>ecTBa, KontponbHas pabota 2

['pads! 1 ux

PUMEHEHUE

Paznen 13. DnemeHTH KOMOMHATOPUKH, CTATUCTUKH U TEOPUU BEPOSTHOCTEH 2
6

Tema 13.1 Conepxanue yueOHOro MaTepuaia

OcHOBHBIE [lepecTaHOBKH, pa3MEILEHUS, COUECTAHHUS. 4

MTOHATHS KomOuHupoBaHHOE 3aHATHE.

KOMOUMHaTOpHU

KH

Tema 13.2 Conepxanue y4eOHOr0o MaTepuaia

CoOsITHE, CoBMecCTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSITHOCTH CyMMBI COOBITHH.

BEPOSITHOCTD VYcaoBHas BEpOSTHOCTh. 3aBUCUMBIE M HE3aBUCHMBbIE COObITUS. TeopeMbl 0

COOBITHS. BEPOSITHOCTU MPOU3BEJICHUS COOBITU.

Croxenue n KoMOMHUpPOBAaHHOE 3aHSATHE 4

YMHOKECHHE

BEPOSITHOCTEU

Tema 13.3 [TpodeccnonabHO-OpUEHTUPOBAHHOE COIEpKaHUE (COAEpKAHUE TTPUKIIATHOTO

BeposatHocTh MOJTyJIs)

B OTHocuTeNbHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOMYUBOCTH. CTaTUCTHUECKOE

npodeccrona onpeneneHue BepoaTHOCTH. OTieHKa BEPOSTHOCTH COOBITUS

JIBHBIX [IpakTHYeCKOE 3aHSATHE 4

3aadax

Tema 13.4 Coneprxanue yueOHOTO MaTepuaia

Juckpernas Buppl ciyvaitneix BenuunH. OnpeaesneHue TUCKPETHON CTydYailHOM BETMYUHBI. 3aKOH

Clly4arHas pacrpeneneHus TUCKPETHOM CIIy4YallHOM BEJIMYMHBL. Ee 4MCII0BbIE XapaKTEPUCTUKH

BEJINYMHA, KomOunupoBanHoe 3aHsTHE 4
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3aKOH €€

pacrpeneneH

us

Tema 13.5 Coneprxkanue yueOHOro Matepuaia

3anaun Bapuanuonnsiii psa. [lonmron yactor u rucrorpamma. CTaTUCTUYECKUE

MaTeMaTuyec XapaKTePUCTHKH psia HAOIIOAAeMbIX TaHHBIX

KO KomOuHupoBaHHOe 3aHsITHE 4

CTaTUCTUKHU

Tema 13.6 [TpodeccnonabHO-OpUEHTHPOBAHHOE COCPKAaHUE (COAEpKAHUE TTPUKIIATHOTO

CocraBiienue MO/TYJIs1)

Ta0IuUIl U [TepBuunas 00pabOTKa CTATUCTUUYECKUX JAHHBIX. | paduueckoe ux npencraBicHue.

JarpaMm Ha HaxoxeHue cpelHUX XapaKTepUCTUK, HA0II0JaeMbIX JaHHBIX

[IPaKTHUKE IIpaxTueckoe 3aHsTHE 4

Tema 13.7 Conepxanue y4eOHOro MaTepuaia

Pemenune DOneMeHTbl KoMOMHATOpUKH. COOBITHE, BEPOSATHOCTH COOBITHS. ClIOXKEHUE U

3a1ad. YMHOXEHUE BEPOATHOCTEN

DIIeMEHThI KoHntposnbHas paborta 2

KOMOUMHaATOpHU

KH,

CTaTUCTUKU U

TEOpUH

BEPOSITHOCTEU

Paznen 14. YpaBHeHHs 1 HEpaBEHCTBA 2
8

Tema 14.1 Coneprxanue yueOHOTO MaTepuaia

PaBHOCHIIBHO PaBHOCUIBHOCTE ypaBHEHMI U HepaBeHCTB. OnpeaeneHusi. OCHOBHbIE TEOPEMBI

CTh PaBHOCHJIBHBIX TIEPEXO0aX B YPaBHEHUSAX M HEpaBeHCTBaX. OOIIME METO B peIICHUS

YPAaBHEHUU U ypaBHEHUI: IEPEX0/1 OT paBeHCTBA QYHKIIUN K PABEHCTBY apIyMEHTOB IS 4

HEPaBEHCTB. MOHOTOHHBIX (DYHKIIHI, METOJ] pa3JIOKEHHUST HA MHOKUTEIIN, METO]T BBEICHHSI HOBOU
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OO01ue

nepeMeHHOM, (PyHKIIMOHATBbHO-TpaQUUECKUl METO

METOBI KomOuHupoBaHHOe 3aHsITHE

peLIeHus

Tema 14.2 Coneprxkanue yueOHOro Matepuaia

['paduueckmii OO6mire MEeTo bl pEIIeHUs] HEPABEHCTB: MEPEX0] OT CPAaBHEHUS 3HAUCHUN PYHKIIUHN K

METOJ CPaBHEHHUIO 3HAUEHUH apryMEHTOB JIJIi MOHOTOHHBIX (DYHKIIHI, METOJI MHTEPBAJIOB,

peLIeHus ¢yHkmoHanpHO-Tpaduyeckuit metoA. ['paduueckuit MeTo perieHns ypaBHEHUN U

ypaBHEHHUIA, HEPABEHCTB 4

HEPaBEHCTB KomMOunnpoBanHoe 3aHsATHE

Tema 14.3 Conepxanue yueOHOr0o MaTepuaia

YpaBHEHUS U Onpenenenne monyis. Packpeitue Monyiia no onpeaenenuto. [Ipocreimue

HEpaBEHCTBA YpaBHEHUS U HEPABEHCTBA ¢ MoaysieM. [I[puMeHeHrne paBHOCUIIBHBIX IEPEXOOB B

C MOAYJIEM ONpEEICHHBIX TUIaX YPABHEHUH U HEPABEHCTB C MOJIYJIEM 4
KomOuHupoBaHHOE 3aHsATHE

Tema 14.4 Conepxanue y4eOHOro MaTepuaia

YpaBHEeHUS U 3HAaKOMCTBO ¢ nmapameTpoM. [Ipocreiimne ypaBHEHUSI 1 HEPABEHCTBA € MMAPAMETPOM

HEpaBEHCTBA KomOuHupoBaHHOe 3aHsTHE 6

Cc

napameTpamu

Tema 14.5 [IpodeccrnonanbHO-OPUEHTUPOBAHHOE COJIEpKaHue (COAEpKaHUE TTPUKIIATHOTO

CocraBnienue MO/TYJISI)

U pelleHue Pelienne TeKCTOBBIX 3a7a4 MPOPECCHOHAIBHOTO COACPKAHUS

npodeccruona [IpakTuueckue 3aHATUS 8

JBHBIX 3a/1a4

C IOMOIIIBIO

YpPaBHEHUH

Tema 14.6 Conepsxanue yueOHOTO MaTepuaia

Pemenue OO6muIre MEeTO bl PEICHUS] YPABHCHU. Y paBHEHUS U HEPABEHCTBA C MOAYJIEM U C

3a/1ay. napaMeTpaMu
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YpaBHEeHUS U [IpakTueckoe 3ansATHE 2

HEpaBEHCTBA

[IpomexxyTouHas arrectanus (DK3aMeH) 1
2

Bcero: 340
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3. YcnoBusl peanu3aiidu NporpaMmsbl 00111e00pa3oBaTeIbHON TUCITUTLTMHBI

3.1. Jlna peanuzanuu  TpOrpaMMbl  JUCHUIUIMHBI  JIOJDKHBI  OBITH
IPEyCMOTPEHBI CIEAYIONIUE CTIeUaIbHbIC TTOMEIICHUS:

Peanm3amus nmporpaMMbl TUCIUTUIMHBI TPeOyeT HAU4Hs Y4eOHOTO KaOnHEeTa
MaTeMaTHKH.

O6opynoBanue yu4eOHOro KabMHETa:

- TOCAIOYHBIC MECTa IO KOJMYECTBY 00yUYaIONTXCS;

- pabodee MeCTo MpernoaBaTels;

- KOMIUICKT JIEKTPOHHBIX BUACOMATEPHUATIOB;

- 3Q/TaHMS 1711 KOHTPOJBHBIX PaboT;

- MaTepHuajbl YK3aMeHa.

Texaudeckue cpeacTra 00yIeHUS:

- TEPCOHATBHBIM  KOMITBIOTEP C  JUIEH3WOHHBIM  MPOTPAMMHBIM
00eCIICUCHUEM;

- IPOCKTOP C IKPAHOM.

3.2. UudopmanmonHoe obecrieueHre o0ydeHus

OcCHOBHBIE 2JIEKTPOHHBIC U3/IAHUS

1. boromonor, H. B. Maremaruka : y4eOHUK Il CpeIHETO MpodecCHoHaIBLHOTO
obpazoBanusi / H. B. boromosnos, I1. U. Camoiinenko. — 5-e u3f., nepepad. u om.
— Mocksa : UznarensctBo HOpaiit, 2022. — 401 ¢. — (IlpodeccronanbHoe
obOpazoBanue). — ISBN 978-5-534-07878-7. — TekcTt : »JEKTpOHHBIA //
Oo6pazoBatenbHas miardopma FOpaiT [caifr]

2. Kpemep, H. IlI. MaTtemaTuka asisi KOJUIeKEH | yueOHOE MOcoOue i CpeTHETrO
npodeccuonanporo obpazosanus / H. III. Kpemep, O.I'. KoncrantuHoBa,
M. H. ®punman ; non penakmueit H. III. Kpemepa. — 12-e uszn., mepepab. u
non. — Mocksa : U3parensctBo FOpaiit, 2023. — 408 c. — (ITpodeccronanbaoe
obpazoBanue). — ISBN 978-5-534-17852-4. — Tekcr : D2JCKTpOHHBIH //
O6pazoBatenbHas matopma FOpaiiT [caliT

3. Maremaruxka. [Ipaktukym : yueOHOE mocodue ajisi CpeaHero npoeccuoHanIbHOTr0
obpazoanust / O. B. TarapHukoB [u 1p.] ; mox obmew penakiuenr O. B.
TarapuukoBa. — MockBa : M3pmarensctBo IOpaiit, 2023. — 285 c. —
(ITpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-03146-1. — Teker :
aeKTpoHHbIH // OOpa3oBaTenbHas miargopma FOpait

4. boromosioB, H. B. Marematuka. 3ajauu ¢ pelieHUsIMU : yueOHOE TocoOue is
cpeanero npodeccuonanbHoro oopazosanus / H. B. boromoinos. — 2-e u3., ucnp.
u gom. — MockBa : MWMsmarensctBo [Opaiir, 2023. — 755 c¢. —
(ITpodeccuonansuoe obpazosanue). — ISBN 978-5-534-16211-0. — Tekcer :
aneKTpoHHbIH // OOpa3oBaTenbHas mwiatdopma FOpait [caiir].
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5. Kyuep, T. II. Marematuka. TecThl : yuyeOHOe mocoOU€ [JIsI CPEIHETro

npodeccuonanbaoro odpazopanus / T. I1. Kyuep. — 2-e usz., ucnp. u gomn. —
MockBa : HznatensctBo IOpaiit, 2023. — 541 c¢. — (IIpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-10555-1. — TekcT : »IEKTpOHHBIN //

Oo6pazoBatenbHas miargopma FOpaiiT [caifT]
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4. KoHTposib M OLEHKAa pe3ylabTaTOB OCBOEHUS 00IIe00pa30BaTEIbHOM
JTUCIUTUTUHBI

KoHTposib u oOlLleHKa pe3yJbTaTOB OCBOEHHUS  00IIe00pa3zoBaTEIbLHON
JTUCIUIUIMHBL ~ PAaCKpBIBAIOTCS  4Yepe3  JIUCUUIUIMHAPHBIE  Pe3YJIbTaThl,
HarpaBjeHHbIe Ha popMuUpoBaHUE O0OIUX U TPOPECCHOHATBHBIX KOMITETEHIIUN
0 pasziesiaM U TeMaM CoJIep KaHusl yueOHOro MaTtepuarna.

O6mas/mpodeccuoHaIbH Paznen/Te THUO OIEHOYHBIX
ast KOMIIETEHITUS Ma MEPOTPUATHUS
OK 03. [InanupoBath u P 1, Tema TectupoBanue
peanr30BbIBaTh 1.1,1.2, YcTHBIN ompoc
coOCTBEHHOE 1.3 IT-o/c, MaremaTHuuecku
npo¢deCCUOHAIBHOE U 14,15, W TUKTaHT
JUYHOCTHOE Pa3BUTHE, 1.6 NunuBuyansHa
IIPEANPUHUMATEIBCKY IO P 2, Tembr A
NEATEILHOCTD B 2.1, 2.2, CaMOCTOSITEIIbHA
npodecCUOHAIbHON 2.3,24, s paboTa
cdepe, UCTIOIB30BaTh 2.5 I1-o/c, [IpencraBnenue
3HAaHMS M0 (PUHAHCOBOM 2.6 pe3yiabTaTOB
IPaMOTHOCTH B P 3, Tembr IIPAKTUYECKUX
Pa3IMYHbBIX KU3HEHHBIX 3.1,3.2, pabor
CUTYaIHIX 3.3 11-o/c,

3.4

P 4, Temsl

4.1,4.2, KonTtponbHas

43,44, pabora

4.5, 4.6, Brimonnenue

4.7 T-o/c, AK3aMEHAIMOHH

4.8,4.9, bIX 3aJaHUN

4.10,4.11

P 5, Temnr

51,52

P 6, Temsl

6.1, 6.2,

6.3, 6.4,

6.5, 6.6,

6.7 I1-o/c,

6.8, 6.9,

6.10 IT-o/c,

6.11

P 7, Temnl

71,72,

73,74,




7.5,7.6,
7.7 I1-
0/c,7.8,7.9,
7.10 IT-o/c,
7.11,7.12,
7.13, 7.14,
7.15, 7.16,
7.17

P 8, Temsl
8.1, 8.2,
8.3, 8.4,
8.5,8.6

P 9, Temsl
9.1,9.2,
9.3,9495
P 10, Temsl
10.1, 10.2,
10.3,10.4
P 11, Temsl
11.1,11.2,
11.3 IT-o/c,
11.4,11.5,
11.6 IT-o/c,
11.7

P 12, Temsl
12.1,12.2,
12.3,12.4
P 13, Temsl
13.1, 13.2,
13.3, 13.4,
13.5 IT-o/c,
13.6

P 14, Temsl
14.1, 14.2,
14.3, 14.4,
14.5 IT-o/c,
14.6

P 8, Temnl
8.1, 8.2,
8.3, 8.4,
8.5,8.6




PexoMeHntyeMast tuteparypa U pecypchl o yueOHON AUCITUTIIINHE
«MaremaTuka
YueOHuku:

1. Kpewmep, H. I11. Matematuka 1151 KoJuuiepkelt : yueOHoe rmocooue st
cpeanero npodeccruonanbHoro odpaszopanus / H. III. Kpemep, O. T'.
Koncrantunosa, M. H. ®punman ; nox penakuueit H. 1. Kpemepa. —
10-e u3n., mepepad. u qon. — Mocksa : U3gatensctBo Opaiit, 2021. —
https://urait.ru/bcode/469282

2. boromomnos, H. B. Maremarunka : yaeOHUK 151 CpETHETO
npodeccronanbHoro oopazosanus / H. B. boromosnos,

I1. K. Camoiinenko. — 5-e uzj., nepepad. u gomn. — Mocksa :
NznatensctBo FOpaiit, 2024. — 401 c.
https://urait.ru/book/matematika-536607
NuTtepHeT-pecypceel

1. https://mathematics.ru OTkpbIThIi KOJUTEeK. MaTemaTHKa.

2. http://window.edu.ru Muadopmarnmonnas cuctema «EquHOoe OKHO A0CTyIMa
K 00pa30BaTEIBHBIM PECYypCaM.

3. www.resolventa.ru/demo/demomath.htm CnpaBo4YHHK 110 MaTeMaTHKE
s mkosbHUKOB. - URL: https://

4. http://www.bymath.net/ Cpennss maTeMaTHuecKass HHTEPHET IIIKOJIA
http://www.edu.ru/ deaepanbhbiii mopTan «Poccuiickoe oOpa3oBaHuey.
6. http://fcior.edu.ru/ denepanbHblii IEHTP UHPOPMALTUOHHO-

00pa3oBaTeNbHBIX PECYPCOB.

o



https://urait.ru/bcode/469282
https://urait.ru/book/matematika-536607
https://mathematics.ru/
http://window.edu.ru/
http://www.resolventa.ru/demo/demomath.htm
http://www.bymath.net/
http://www.edu.ru/
http://fcior.edu.ru/

