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1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOr'PAMMBI YUEBHOM
TACIATITAHBI

OV /. 04 MaTtemaTuka

1.1. MecTro MCHUIVIMHBI B CTPYKTYpe OCHOBHOW mNpodeccHoHAIbLHOM
0o0pa3oBaTeIbHOI POrpaMMbI:

Pabouass mporpamma o0mieoOpazoBaTenbHON y4eOHOW AMCHUILIUHBI «MareMaThKa»
npelHa3HayeHa A M3Y4YeHHUs] MaTeMaTUKH Ha 0a3e OCHOBHOrO 00Iero oOpa3oBaHUs NPHU
MOJATOTOBKE  CIELMAIUCTOB  CPEJHEro 3Be€Ha W SBJSIETCS  COCTaBHOM  4acThiO
0011e00pa30BaTEIbHOrO LMKJIA OCHOBHOM 0Opa30BaTeIbHOM MpPOrpaMMbl B COOTBETCTBUU C
@I'0OC CIIO no cnennanbaocTr 23.02.08 CTpOUTEIHCTBO KENE3HBIX JIOPOT, MYTh U IYTEBOE
X0341UCTBO

PaGouas mporpamma yueOHOW AMCHMILTUHBI pa3paboTaHa Ha OCHOBE (heaepaabHOTro
rOCYJapCTBEHHOTO O00pa30BaTEIbHOTO CTaHAapTa CcpeaHero oomiero oobpa3zoBanus (YTB.
npukazoM MunHucTepcTBa oOpasoBanusi u Hayku PD ot 17.05.2012 r. Ne 413) u npumepHoit
OCHOBHOI 00pa3oBaTelbHON MpPOTrpamMMmbl, OJOOPEHHON perieHneM (deaepaibHOro yueOHo-

METOJIMYECKOr0 00beIMHEHUS 10 001IeMy 00pa3oBaHuI0 (MMPOTOKOI OT 28 uroHs 2016r. Ne2/16-

3).

1.2. leap u ni1anupyeMble pe3yJibTaThl 0CBOCHHUS TUCHHUIIUHBI:
OcHOBHOW  HeJbI  OCBOGHMS  00lIeoOpa3oBaTeNbHON  yd4eOHON  TUCIMITIIMHBI
«MatemaTukay sBIISI€TCS YCHEIIHOe MPOJ0KEHNEe 00pa30BaHUs 110 CIELUAIbHOCTH, CBI3aHHON

C IMPUKJIAAHBIM HCITOJIb30BAHUCM MAaTCMAaTUKH.

1.3. TpeOoBanus K pe3yJibTaTaM OCBOCHHUSI y4eOHOM TUCHUILINHBI.

Cooepoicanue oucyuniunvl « Mamemamukay obecneuusaem 0ocmudiceHue 00y4aruumcs
CLeOYIOWUX Pe3yabmamos:

JIMYHOCTHBIX

JI.O1 chopMHUpPOBAaHHOCTH TPEICTABICHUA O MaTeMaTHKE KaK YHUBEPCAJIbHOM S3bIKE
HAYKH, CPEJICTBE MOJICITUPOBAHUY SIBJICHUH M MIPOIIECCOB, UACSIX M METOJaX MaTEMaTHKH,

JI.02 noHMMaHHWE 3HAYMMOCTHM MAaTEMaTHKW JUIsI HAyYHO-TEXHMYECKOIO Iporpecca,
c(OPMHUPOBAHHOCTH OTHOIIEHUS K MaTEMaTHKE KaK K YaCTH OOIICUYEIOBEYECKOM KYIBTYphI Yepe3
3HAKOMCTBO C UCTOPHUECH Pa3BUTHS MATEMATHUKH, SBOJFOIIMEH MATEMaTHUCCKUX HIICH;

JI.O3 pa3BuUTHE JIOTMYECKOTO  MBIIUICHHS, TMPOCTPAHCTBEHHOIO0  BOOOpaKeHUS,
AITOPUTMHUYCCKOW KYJIBTYPbI, KPUTHYHOCTH MBIIUICHHS Ha YpPOBHE, HEOOXOAMMOM IS

Oynymeir  mpodeccCHoHANbHOW  ACATENBHOCTH, JJs  TNPOAOKEHUS  00pa3oBaHUS |
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caM0o00pa3oBaHus,

JI.04 rOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCJIE CaMOO0pa30BaHUIO, HA
MPOTSHKEHUU BCEU JKU3HU; CO3HATEIHHOE OTHOIICHHWE K HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCHEIIHON MpOo(decCnOHAIbHON U O0IIECTBEHHON e TEIIbHOCTH;

JI.O5 roTOBHOCTb W CIOCOOHOCTH K CAMOCTOSITENIbHON TBOPYECKOW M OTBETCTBEHHOM
JESATENBHOCTH;

JI.O6 TOTOBHOCTb K KOJUIGKTMBHOH paboTe, COTPYAHMYECTBY CO CBEPCTHHKAMH B
o0mreo0pa3oBaTeIbHOM, OOIIECTBEHHO MOJE3HOM, y4eOHO-UCCIIeIOBATEIbCKOM, MPOEKTHON U
JIPYTUX BUJAX JEATEIbHOCTH;

JI.07 otHomIeHHE K MPOQECCHOHATBHOW NEITeTbHOCTH, KaK BO3MOXXHOCTH y4YacTHS B

PCIICHUU JINYHBIX, 06HICCTBGHHBIX, rocyaapCTBCHHBIX, O6HICH3.III/IOH21JII)HI)IX np06neM;

MeTanpeaMeTHBIX:

M.01 ymMeHHME CaMOCTOSATENBHO OIPENCINATh IeNU JCITEIBbHOCTH U COCTAaBJIAThH IUIAHBI
NESTCIIbHOCTH;  CAMOCTOSITENILHO  OCYIISCTBIISITH ~ KOHTPOJIMPOBATH W KOPPEKTHPOBATH
JESITEIIbHOCTD; UCTIOIh30BaTh BCEBO3MOXKHBIC PECYPCHI JUISI TIOCTHIKEHUS TIOCTABIICHHBIX IIeJIeH 1
pea3alyy IUIaHOB JISTeIbHOCTH; BEIOUPATh YCICIIHbIC CTPATETHH B PA3JIMYHBIX CHUTYAIIUsX;

M.02 ymeHue MPOTYKTUBHO OOIIATHCS U B3aMMOJECHCTBOBATH B MPOIIECCE COBMECTHOMN
NESTCIIbHOCTH, yYUTBIBATH TO3UIMM  JIPYTHX YYaCTHHUKOB COBMECTHOW JICATEIHHOCTH,
s pexTUBHO pazpemarh KOHGIUKTHBIE CUTYallUH;

M.03 BnajeHue HaBBIKAMH MO3HABATENIbHOM, y4eOHO-UCCIIEIOBATEIHLCKON U MPOESKTHON
NEeSTENIbHOCTH, HaBBIKAMU  pa3pelieHuss mpoOyieM; CIOCOOHOCT U TOTOBHOCTh K
CaMOCTOSITCIILHOMY MTOMCKY METOJOB PEIICHUsS MPAKTUYCCKHUX 33J]1a4, MPUMECHCHHIO Pa3InIHBIX
METOJIOB TIO3HAHWS,

M.04 TOTOBHOCTB M CIIOCOOHOCTH K CAMOCTOSITENIbHOM MH(POPMAIIMOHHO-TI03HABATEIHLHON
NEeSTENIbHOCTH, KPUTHUYECKH OLIEHUBATh U MHTEPIPETUPOBATH HHQPOPMAIIMIO, MOIYYaeMyI0 U3
Pa3TMYHBIX UCTOYHUKOB;

M.05 BiageHWe S3BIKOBBIMU CPEACTBAMH: YMEHHE SICHO, JIOTHYHO M TOYHO H3JIaraTh
CBOIO TOYKY 3PEHUS, UCTIOIb30BaTh a/ICKBATHBIC S3IKOBBIC CPEICTBA;

M.06 BnaneHNe HaBBHIKAMHU TO3HABATEIHHOU pedriekcHy KaKk OCO3HAHMS COBEPIIACMBIX
JEHCTBUI M MBICIMTEIHHBIX IIPOIECCOB, X PE3Y/IbTATOB H OCHOBAHHIA, TPAHUI] CBOCTO 3HAHUS U
HE3HaHWs, HOBBIX ITO3HABATEIIBHBIX 33J1a4 U CPEJICTB IS UX JTOCTHIKEHUS;

M.07 ueneycTpemI€HHOCTh B TIOMCKAaX W MPHUHITHH PEIIEHUH, COOOPa3UTENbHOCTh U
WHTYUIIMS, Pa3BUTOCTh TPOCTPAHCTBEHHBIX MPEICTABICHUN; CIIOCOOHOCTh BOCIPUHUMATH

KpacoTy ¥ TApMOHHUIO MUDPA;



NpeIMeTHBIX:

I1.01 chopmMupoBaHHOCTH MPEACTABICHUI O MAaTEMAaTHUKE KaK YAaCTH MHUPOBOU KYJIBTYPHI
U MECTe MaTeMaTUKE B COBPEMEHHOW IMBHJIM3ALMH, CIIOCO0aX OMHCAHMS SIBJICHHUM pearbHOro
MHUpPa Ha MAaTEMaTUYECKOM SI3BIKE;

I1.02 chopMUPOBAaHHOCTH TPEACTABICHUN O MATEMATUYECKUX TIOHATUSAX KaK BaKHEHIIIHX
MaTEeMATHYECKUX MOJEIISX, TIO3BOJISIONIUX ONMUCHIBATh U M3y4aTh Pa3HbIC MPOIECCHl U SBJICHHUS,
MOHMMAaHKE BO3MOXKHOCTH aKCHOMATHYECKOI'0 TOCTPOCHUS MaTEMaTHUECKUX TEOPHii;

[1.03 BnameHue MeToJaMH JOKa3aTEIbCTB M aJTOPUTMOB pEIICHUS, YMEHHE HX
MIPUMEHSTh, TPOBOJIMTH JOKA3aTEILHBIC PACCYXICHHS B X0JI¢ PEIICHUS 3a/1a4;

I1.04 BnajgeHne cTaHAAPTHBIMH IPUEMAMH PEIICHUS PAIIMOHAIBHBIX U UPPAMOHAIBHBIX,
MOKAa3aTeNbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKHX YpPAaBHEHUH U HEPABEHCTB, UX CHCTEM;
HCIOJIb30BaHNE TOTOBBIX KOMITBIOTEPHBIX IPOrpaMM, B TOM YHCIIE JIsl TOMCKA MYTH PEIICHUs U
WUTIOCTPAIINH PEIICHUS YPaBHEHUHN 1 HEPABCHCTB;

I1.05 chopMUpPOBAaHHOCTH TPEACTABICHUH 00 OCHOBHBIX MOHSITHSIX MATEeMATHYECKOTO
aHalM3a M MX CBOWCTBaxX, BIAJCHHE YMEHHEM XapaKTepHu3oBaTh MOBeAcHUE (YHKIIUH,
UCIIOJIb30BaHUE TIOTYYCHHBIX 3HAHUM JJIsI OMUCAHMSI U aHAIHM3a PEaIbHBIX 3aBUCHMOCTE;

[1.06 BnajmeHWe OCHOBHBIMH TIOHATHUSMH O TUIOCKUX ¥ TPOCTPAHCTBEHHBIX
TEOMETPHUSCKUX (UTYpax, HX OCHOBHBIX CBOWMCTBAX; c(OpPMHUPOBAHHOCTh  YMEHUS
pacro3HaBaTh TreoMeTpuueckue (Uryppl Ha 4YepTexax, MOJENsIX W B pPEaTbHOM MHUPE;
NPUMEHEHHE W3yYEHHBIX CBOWCTB TreoMeTpuueckux ¢uryp u ¢GopMyn i pelieHus
TEOMETPHYCSCKHX 3a71a4 U 337124 C MPAKTUYECKUM COJICPIKAHUEM;

[1.07 cdhopMupOBaHHOCTH TIPEACTABJICHUI O TMpoIeccax W SBICHUAX, HMEIOIINX
BEPOATHOCTHBIN XapakTep, CTATUCTUYECKHX 3aKOHOMEPHOCTAX B pPEaJbHOM MHpE, OCHOBHBIX
MOHITHUSIX DJIEMEHTApHON TEOpUU BEPOATHOCTH, YMEHHE HAXOJUTh U OIIEHUBATH BEPOSITHOCTH
HACTYIUICHHSI COOBITHI B MPOCTEHIIMX MPAKTHUSCKUX CHTYAIMSIX U OCHOBHBIC XapaKTEPHCTUKH
CIIyYalHBIX BEJIMYMH;

[1.08 BnageHne HaBBIKAMH HCIOJIH30BAaHUS TOTOBBIX KOMITBIOTEPHBIX MPOrpaMM IPHU

pCUICHUHN 3a/1a4.

1.4. JInyHOCTHBIE Pe3y/IbTATHI PEATU3ANMU IPOrPAMMbI BOCIIUTAHHUS
B pamkax npozpammer obueobopazosamenvHol yuedOnot oucyuniunvl «Mamemamuray
peanuzyemcsa npocpamma 60CHUMAHUSA, HANPAGIEHHAs HA  (QopMuposanue  credyiouux
JIUYHOCMHBIX Pe3Y1bmamos (0ecKpunmepos):
JIP.2 mposiBneHHE aKTHUBHOW TPa)XJaHCKON TMO3MIMHU, JEMOHCTPALMS MPUBEPKEHHOCTH
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NPUHIONANAM YE€CTHOCTH, HOPSIOYHOCTH, OTKPBITOCTH, 9KOHOMUYECKOU aKTUBHOCTH M y4acTUs B
CTYACHYCCKOM W TCPPUTOPHUAIIBHOM CaMOYIIpAaBJICHWUH, B TOM YHCJIC Ha YCIOBHAX
TO0OpPOBOIBYECTBA, MPOJYKTUBHOCTH  B3aWMOJCHCTBUS M y4acTHsl B  JCSATEIbHOCTH
OO0IIECTBEHHBIX OpPraHU3aIlHIA;

JIP.4 mposiBaeHHEe M JEMOHCTpAIMA YBAXEHHUS K JIIOJIM TPYyHa, OCO3HAHHE IEHHOCTH
cobctBeHHOro Tpyna. CrpemiieHue K (OPMHUPOBAHUIO B CETEBOH cpelle JIMYHOCTHOTO U
po¢eCCHOHATBHOTO KOHCTPYKTHBHOTO «IIU(PPOBOTO CIIEIaY;

JIP.23 monydenue oOydyaromIMMHCS BO3MOXKHOCTH CaMOPACKPBITHS M CaMOpPEAIN3aIlHs
JUYHOCTH;

JIP.30 ocymiecTBieHHe TOWCKAa M HCIOIb30BaHUA WHGPOpPMANKU, HEOOXOAMMOH IS

3(1)(1)€KTI/IBHOFO BBIITIOJITHCHUS PA3JIMYHBIX 3a/4a4, HpO(l)CCCI/IOHaJII)HOI‘O N JTUYHOCTHOT'O pa3BUTHUA.

1.5. KosinuecTBO 4acoB HA 0OCBOeHHe Padoueii mMporpaMMbl
Y4eOHOI THCIUNIUHBI:

MakcumanbHass yueOHas Harpy3ka oOywatomerocss - 354  uaca, B TOM YHCIE:
oOsi3aTesibHas ayUTOpHas yuyeOHasi Harpyska oOywaromierocsi - 236 yacoB, caMOCTOSTENbHas

pabora — 118 gacos.

2. CTPYKTYPA U COJAEPX KAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM yueOHOI JMCUMIIMHBI M BUABI YU4eOHO# padoThI

Bup yuyeOHoi# padoTbl Oo6bem

4acoB

MakcumasbHas ydeOHas Harpy3ka (scero) 354

OO0s3aTenbHast ayIUTOpHAs ydeOHasi Harpy3ka (Bcero) 236

B Tom uuce:

ITpakTnueckue 3aHATUA -

Jlexun 236

CamocrositenpHas pabota oOydaromierocs (Bcero) 118

[IpomexxyTounast arrectamus B popme sx3amena (1 cemectp)

[TpomexxyTounas arTectanus B hopme sk3amena (2 cemecTp)




2.2. Paboumii TeMaTH4eCKHUil IJIaH U coaepkanue yueOHou nucuuminnabl OY /1.04 Maremaruka

HaumenoBanue Conep:xxaHue y4eOHOT0 MaTepHuaia, NPAKTHYECKHE 3AHATHS, CAMOCTOsITeJIbHAsA padoTa O0bem 4acoB Koas!
pa3aesioB U TEM CTYI€HTOB JUYHOCTHBIX
MeTanpeaMeTHbIX,
NpeIMETHBIX Pe3yJbTATOB,
¢opMupoOBaHNIO KOTOPBIX
Croco0CTBYET 3JIEeMEHT
NPOrpaMmbl
1 2 3 4
1 cemecTp
Pazngen 1. AJITEBPA U HAYAJIA AHAJIN3A
Tema 1.1. IToBTopenne |Coaep:kanue yue0HOro MmaTepuasa 2 1101,1102,1103,1104,I105,
Pemenmne 3a7a4d ¢ MCIIOIb30BaHMEM CBOMCTB YHCEN M CUCTEM CUHCIICHHS, NCITUMOCTH, JOJNCH 1106,1107,1108,J101,J102,J103,
W YacTeil, MpoLeHTOB, MoayJel uncen. Pemenue 3aiad ¢ HCHOIb30BaHUEM CBOMCTB CTETIEHEN J104,J105,J106,J107,M.01,
W KOpHEH, MHOTOWICHOB, IPeoOpa3oBaHUl MHOTOWICHOB U JAPOOHO-paIMOHAIBHBIX MO02,M03,M04,M05,M06,
BBIPAKECHUU. M.07,JIP2, JIP4,J1P23, JIP30
CamocTosiTeibHast paboTa 4 1101,1102,1103,1104,1105,

PemeHne nMHEMHBIX ¥ KBAAPATHBIX YPABHEHUI U HEPABEHCTB.

1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
MO02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30




Tema 1.2.Pa3zBurue
MOHATHSA 0 YHCJIE

Conep:xanue yueOHOro MaTepuaJia

Lensle n pannoHanmpHBIe Ywcna. JleficTBUTeNnbHBIE umcna. [IpuOmmkeHHbIE BBIYHCICHIUS.
Kowmmnekcupie umcna. Kopuu, cremenm u norapudmsl. BreimonHenne apupMeTHIECKUX
JIEUCTBUN HAJ| YUCTIAMU, COYETasl YCTHBIC ¥ MUCbMEHHBIC TTPUEMBI.

HaxoxxmeHne mnpHOMIKEHHBIX 3HAYCHWH BETWYMH MW IMOTPEITHOCTEH  BBIYMCICHUI
(a0COMIOTHO ¥ OTHOCHTENHLHOM ); CpAaBHEHHUE YMCIIOBBIX BEIPAKCHHM.

Haxoxnenne omuO0OK B IpeoOpa30BaHUSIX U BBIYUCICHUSIX (OTHOCHUTCS KO BCEM IyHKTaM
MPOTrPaMMBbl)

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,JIP23, JIP30

CamocTosiTesibHasi padoTa
JIefiCTBHUS ¢ KOMIUIEKCHBIMU YHCIIAMHU.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
MO02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Tema 1.3.Kopuu n
CTemneHm.

Conep:xanue yueOHOro MaTepuaJa

O3HakOMJIEHHE C TOHATHEM KOpHS N-M CcTemeHu, CBOWCTBAMHU pPaJUKajOB M IpaBHIIaMU
CpaBHEHUS KOpPHEH.

DopMyNHpPOBAHUE ONpPEICICHUSI KOPHS U CBOMCTB KOpHEH. BblunClieHHE W CpaBHEHHE
KOpHEH, BBIMOIIHEHHE MPUKUAKK 3HaYeHns1 KOpHs. [Ipeobpa3oBaHue YUCIOBBIX U OYKBEHHBIX
BBIPKEHHH, COACPKALIUX PATUKATIBL.

Brimonnenne pacyeros 1o GopmMyiaM, COAEpKaIuM paguKajbl, OCYIIECTBIISI HEOOXOAMBbIE
MOJICTAHOBKM U TpeoOpazoBanud. OmpeeneHne paBHOCHUIBHOCTH  BBIPAKEHHH ¢
paaukanamu. PelieHne nppanuoHanbHbIX YPaBHEHU.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,M0
2,M03,M04,M05,M06,M.07,
JIP2, JIP4,J1IP23, JIP30

Conep:xanue yueOHOro MaTepuasa

O3HaKOMIJIEHUE C IIOHSATHEM CTEICHHU C IeHCTBUTEIBHBIM ITI0KA3aTEIEM.

HaxoxneHne 3Ha4YeHWH CTENEHW, WCIONBb3ys TMPH HEOOXOIUMOCTH HWHCTPYMEHTAIbHBIC
CpeJICTBa.

3anuchiBaHUE KOPHS N-H CTEIICHU B BUJIC CTEIICHU C IPOOHBIM MOKa3aTelieM U Ha000pOoT.
®opMynHpOBaHUE CBOWCTB CTENEHEeW. Bpluucienwe creneHedl ¢ palMOHaIbHBIM
MOKa3aTesieM, BBIIOJHEHUE NPUKUAKY 3HAYCHUS CTEIICHH, CPABHEHUE CTEIICHEH.
IIpeoOpazoBaHre YKMCIOBBIX W OYKBEHHBIX BBIPAKEHHM, COMEPIKAIIUX CTCHCHH, MPUMEHSS
CBONCTBa. PenieHue noka3aTesbHbIX YPaBHEHUH.

O3HaKOMIJIEHHE C TPUMEHEHUEM KOPHEH U CTENEHEeH Npy BEIYUCICHUN CPEIHUX, NCTICHUU
OTpEe3Ka B «30JI0TOM CCUCHUM.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,M0
2,M03,M04,M05,M06,M.07,
JIP2, JIP4,JIP23, JIP30




CamocTrosiTenbHasi paboTa
Briuncnenue KopHel, peleHue UppaluoOHaAIbHBIX YPABHEHUI.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Tema 1.4. Jlorapugm.

Jlorapudm umcaa.

Coaep:xanue yueOHOro MaTepuaJia
Jlorapudm. Jlorapudm ancia. OcHOBHOE JIOTapu(HMHIECKOE TOKIACCTBO.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xanue yueOHOro MaTepuasa
Jecatrnanble 1 HaTypanbHbIe norapudMel. [Ipasuna neficTBuii ¢ norapudpmamu. [lepexon x
HOBOMY OCHOBAaHHUIO.

1101,I102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Tema 1.5.
IIpeoOpa3oBanue
Jorapu(pMUIeCKUX
BbIpaKeHU

Conep:xanue yueOHOro Marepuasa
BrimonmHeHne mpeoOpazoBaHmid BEIpaXEHUH, IPUMEHEHHE (POPMYII, CBS3aHHBIX CO
CBOICTBaMH CTeTeHe! U orapu(MoB

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xanue yueOHOro MaTepuasa
Omnpenenenne 00JIacTH TOMyCTUMBIX 3HAYSHH JTIOTapu(MUIECKOTO BRIpaKeHUs. Pemenue
JorapuGMUIECKUX YPaBHEHUH.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xanue yueOHOro MaTepuasa
Onpenenenne 00IacTH IOMYCTUMBIX 3HAUSHHUH JIOTapu(MHUUECKOTO BeIpaxKeHus1. Perienue
JOTapUPMHUICCKUX YPaBHEHHI

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

CamocTrosiTeibHasi padoTa

CBoJiCTBa CTENEHH C AEHCTBUTENIBHBIM IT0KA3aTENEM, PEIICHNE TIOKAa3aTeIbHbIX YPaBHEHUH U
HEPABEHCTB.

HeiictBus ¢ norapudmamu, pemeHne JorapupMUIecKnx ypaBHEHUH U HEPaBEHCTB.

1101,1102,1103,1104,1105,
[106,I107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Paznen 2 OcCHOBBI TPUTOHOMETPUH




Tema 2.1 OcHOBHbBIE
MOHATHSA

Conep:xanue yueOHOro MaTepuaJia

M3yueHue pairnaHHOTO METO/1a U3MEPEHHUS YTJIOB BPALLCHUS U UX CBSI3U C TPaJyCHON MEPOU.
N3o0paxenne yrioB BpamleHUs Ha OKPY>KHOCTH, COOTHECEHHE BEIMYMHEI YTIIa C €r0
PacToI0KEHUEM.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xanue yueOHOT0 MaTepHuaJa
Panmuannast mepa yria. Bpamarensnoe nemxenne. CHHYC, KOCUHYC, TAHTSHC ¥ KOTAHTCHC
qucia.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Copnep:xanue yue0HOro MaTepuaJia
DopMyTupOBaHUE ONPEAETICHUI TPUTOHOMETPUIECKUX (BYHKIHUH IS YTJIOB IOBOPOTA U
OCTPBIX YTJIOB MPSIMOYTOJILHOTO TPEYTOJILHUKA U OOBSICHEHNE UX B3aMMOCBSI3H

1101,1102,1103,1104,1105,
1106,I107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xanue yue0HOro MaTepuaJia
DopMynTupoBaHUE ONPEAETICHUI TPUTOHOMETPUIECKUX (PYHKLUH U1 YTIJIOB TOBOPOTA
OCTPBIX YTJIOB MPSIMOYTOJILHOTO TPEYTOJILHUKA U OOBSICHEHNE UX B3aMMOCBSI3H

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

CamocTosiTesibHast padoTa
W3roToBieHne MOJIENIH TPUTOHOMETPUIECKOro Kpyra

1101,1102,1103,1104,1105,
1106,I107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Tema 2.2 OcHOBHbBIE
TPUTOHOMETPUYECKHUE
TOXKIECTBA

Coaepsxanue y4e0HOro MaTepuaJia
[IprMeHeHne OCHOBHBIX TPUTOHOMETPUYECKHUX TOXKIECTB JUIsl BBIYMCIICHNS 3HAUYEHHM
TPUTOHOMETPUYECKUX (PYHKIIUH 10 OJTHOW M3 HUX

1101,I102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xanue yueOHOro Marepuasa
IIpuMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKHUX TOXKIECTB JIJIs1 BBIUMCICHUS 3HAUEHUI
TPUTOHOMETPUIECKHUX (PYHKIMIA IO OJHOM U3 HUX

1101,I102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30




Conep:xanue yueOHOro Marepuasa
@opmynsl npuBeacHUs. DOpMyIIbl CIOKEHUS.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xanue yueOHOT0 MaTepHuaJa
®Dopmynsl yaoeHus. GOpMyITbl IOJTOBUHHOTO yTia.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Copnep:xanue yue0HOro MaTepuaJia

W3yyeHne OCHOBHBIX (hOpMys1 TPUTOHOMETPUH: HOPMYJIBI CIOKEHNUS, YIABOCHNUS,
npeoOpa3oBaHHs CYMMBI TPUTOHOMETPUYECKUX (DYHKIWH B TPOU3BEICHUE U POU3BEACHUS B
CYMMY U IPUMCEHCHUE MIPHU BEIYUCIICHUHN 3HAUYCHUA TPUTOHOMETPUYCCKOI'O BBIPAKCHUSA U
YIPOLICHUSI €To.

1101,1102,1103,1104,1105,
1106,I107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Tema 2.3. Conep:xanue yueOHOT0 MaTepHuaJia 1101,1102,1103,1104,I105,
IIpeoGpa3zoBanus Nzydenne ocHOBHBIX (hOPMYIT TPUTOHOMETPHUH: (POPMYITBI CIIOKEHUS, YABOCHUS, 1106,1107,1108,J101,J102,J103,
MpocTeHmux MpeoOpa3oBaHUs CyMMbI TPUTOHOMETPUUSCKUX (DYHKITUI B IPOU3BEICHUE M ITPOU3BEICHHS B J104,J105,J106,J107,M.01,
TPUTOHOMETPUYECKUX CyMMY U IPUMEHEHUE NPU BBIYUCICHUH 3HAYECHUS TPUTOHOMETPUYECKOTO BBIPAXKEHUS U M02,M03,M04,M05,M06,
BbIpaKeHU YOPOUIEHUS €TO. M.07,J1P2, JIP4,J]IP23, JIP30
Conep:xanue yueOHOro MaTepuasa 1101,1102,1103,1104,1105,
O3HaKOMIJIEHHE CO CBOMCTBAMU CUMMETPHUH TOUEK HA €IMHUYHOU OKPYKHOCTH U 1106,1107,1108,J101,J102,J103,
MPUMEHEHHUE UX JIJIS BbIBO/A (DOPMYJT IPUBEICHHUS J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30
CamocTosiTeibHast paboTa 1101,1102,1103,1104,1105,
[IpeoOpazoBanue TPUTOHOMETPUIECKIX BHIPAXKEHUH C UCIIOE30BaHUEM (DOpMyIT 1106,1107,1108,J101,J102,J103,
TPUTOHOMETPHH. J104,J105,J106,J7107,M.01,
M02.M03.M04.M05.M06
Tema Conep:xanue yueOHOro Marepuasia 1101,1102,1103,1104,1105,

2.4. Tpuronomerpuyeckne
YPaBHeHUS U
HEPaBEHCTBA

IIpocTeiliine  TpUroHOMETpHUYECKHE ypaBHEHHMs. IIpocredmue TpPUTOHOMETPUYECKUE
HEPaBEHCTBA.

1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30
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Conep:xanue yueOHOro MaTepuaJia
Pemenne mo popmynam u TpPUTOHOMETPHYECKOMY KPYTY MPOCTEHIIINX TPUTOHOMETPHIECKUX
YpaBHEHUI.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xanue yueOHOT0 MaTepHuaJa

[IpumeHeHue 00IUX METOJIOB PEIICHUS YpaBHEHUH (TIPUBEICHUE K JIMHEHHOMY,
KBaJIPAaTHOMY, METOJI Pa3JIOKCHUS HA MHOKHTEJIH, 3aMCHBI TIEPEMEHHOM ) TIPY PEIICHUN
TPUTOHOMETPUYCCKUX YPaBHEHHI.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Copnep:xanue yue0HOro MaTepuaJia

[IpumeHeHne 00IUX METOIOB PEIIeHUs] YpaBHEHUH (TIPUBEICHNE K JIMHEHHOMY,
KBaJIpaTHOMY, METO/ Pa3l0KeHNUs Ha MHOKUTEJH, 3aMEHBI IEPEMEHHON) TIPY peLIeHUN
TPUTOHOMETPUYECKUX YPABHEHHUU

1101,1102,1103,1104,1105,
1106,I107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xanue yue0HOro MaTepuaJia
YMeHne oTMeuaTh Ha Kpyre peLieHus IPOCTEHIINX TPUTOHOMETPHUECKIX HEPABEHCTB

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

CamocTosiTesibHast padoTa
PernieHne TPUrOHOMETPUYECKUX YPABHEHUH.

1101,1102,1103,1104,1105,
1106,I107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Tema 2.5 OopaTHble
TPUTOHOMETPHYECKHE
GyHxuMu

Coaepsxanue y4e0HOro MaTepuaJia
O3HaKOMJICHHE C TIOHSATHEM OOpPaTHBIX TPUTOHOMETPUUECKUX (DYHKLHI.

1101,I102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xanue yueOHOro MaTepuasa
ApPKCUHYC, apKKOCHHYC, apKTaHI'€HC YHCJIa.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J]1P23, JIP30
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Conep:xanue yueOHOro MaTepuaJia
WzyueHwue onpeeneHnii apkCHHyca, apKKOCUHYCa, apKTaHTeHCa YUCIIa.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xanue yueOHOT0 MaTepHuaJa
N3o0paxkeHue apkCUHYyca, apKKOCUHYCA, apKTAHT'CHCA Ha CIUHUYHON OKPYKHOCTH.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Copnep:xanue yue0HOro MaTepuaJia
Pemenne TpUroHOMETpUUECKUX YpaBHEHHE C IPUMEHEHNEM O0OPaTHBIX
TPUTOHOMETPUUECKUX (PYHKITHH.

1101,1102,1103,1104,1105,
1106,I107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Pazpen 3.@ynkuun, ux cBOMCTBA U rpadpukn

Tema 3.1. ®yHkuun

Conep:xanue yueOHOro MaTepuasa

O3HaKOMJICHUE C TIOHSTHEM NIEPEMEHHOM, pUMepaMH 3aBUCUMOCTEH MEXIy IEpEMEHHBIMU.

O3HaKOMIICHHE C TIOHATHEM TpadrKa, OnpeneeHHe MIPUHAIICKHOCTH TOUYKU rpaduKy
¢ynkuun. Onpenenenue mo GopMmysie npocTeiiieii 3aBUCMOCTH, BHIa ee rpaduka.
Beipaxkenue o hopmysie 0OHO# IepeMEeHHO yepes ApyrHe.

1101,I102,1103,1104,1105,
1106,I107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xanue yueOHOro MaTepuasa

O3zHakoMIIEHHE C ompesiesieHneM QyHKIuHU, popmynrposanne ero. Haxoxmaenne odmactu
onpezaeneHus u o0aacTu 3HaueHn ¢yHkmu. [locTpoeHue rpaduKoB CTETIEHHBIX U
norapupmMudeckux GyHkiuid. O3HaKOMIICHUE C TOHIATHEM HENPEPhIBHON MEPHUOINICCKON
¢yHKIIH, HOPMYITUPOBAHUE CBOMCTB CHHYCA U KOCHHYCA, TOCTPOEHUE UX IPa(pHKOB.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Tema 3.2.CBoiicTBa
(pynxnumn.

Conep:xanue yueOHOro MaTepuaJa

MOHOTOHHOCTB, YETHOCTh, HEYETHOCTbh, OTPAHUYEHHOCTh, IEPUOANYHOCTb. [IpoMexyTKu
BO3pacTaHus M YOBIBaHUS, HAUOOJIbIIIEE M HAUMEHbIIIEE 3HAUCHUS, TOYKH DKCTPEMyMa.
I'paduyeckas uaTepnpeTanus. [IpuMepbl GyHKIIMOHAIBHBIX 3aBUCUMOCTEH B pealibHBIX
mpolieccax u sBiieHusX. ApudMernueckue onepanuu Haja QyHKIusaMu. O3HaKOMIICHHE €
npuMepamMu (PyHKIIMOHAIBHBIX 3aBHCUMOCTEH B PEATbHBIX MPOIECCaX U3 CMEKHBIX
Jucuuiuind. O3HaKOMJIEHUE C TIOKA3aTEIbHBIMU PACCyKICHUSAMHU HEKOTOPBIX CBOMCTB
JIMHENHON W KBaADATUYHON MVHKIMNA. IDOBEIEHUE UCCIIEN0BAHNA JTUHENHONW. KVCOYHO-

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30
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Conep:xanue yueOHOro MaTepuaJia

Crnoxnas ¢pynknus (kommosuius). [lorstre o HenpepsiBHOCTH QyHKINH. CTEIIEHHBIE,
MoKa3areNnbHbIe, TorapuQMUIecKHUe U TpUroHoMeTprdueckre pynkiun. [loctpoenue u
yreHne rpagukoB ¢pyHkuuil. MccnenoBanue GpyHkunu.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Coaepsxanue yueOHOT0 MaTepHuaJia

O6patHble TpuroHoMeTprueckue pyHknuu. [IpeodpazoBanus rpadukos. [lapamiensHbIi
NEePEeHOC, CHMMETPHSI OTHOCUTEIBHO OCel KOOPJMHAT U CUMMETPHSI OTHOCHTEIBFHO Havyaa
KOOPJWHAT, CHMMETPHSI OTHOCUTEIILHO MPSIMOH Y= X, paCTSDKEHHE U C)KATHE BJIOJb OCeH
koopauHat. CocTaBieHHe BUIOB QYHKIIMI 110 TAHHOMY YCJIOBHIO, PEIIICHUE 3a]1a4 Ha
IKcTpeMyM. BrinonHnenne npeoodpazoBanuii rpaduka QyHKIUY. Brruncinenue 3HaveHui
¢byHKIMi o 3HaUeHUIo apryMeHTa. OnpeaeneHue MoI0KeH!s TOUKU Ha rpaduke 1o ee
KOOpAMHATAM 1 Ha00OpOT.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,JIP23, JIP30

Tema 3.3. O0paTHble
pysxuuu.

Conep:xaHue yueOHOro MaTepuasa

N3yyenne noHsTHS 00paTHOHM QyHKINM, OTIpe/ieieHue BUAa U MMOCTpoeHHe Tpaduka
0o0paTHOH (PyHKIIMHU, HAXOXKICHUE €€ 00JaCTH ONpeIeICHHs U 001aCTH 3HAYCHUH.
[IpumeHeHne CBOWCTB (QYHKIWH TPH MUCCIETOBAHUHN YPaBHEHUH U PEIICHUH 3a/1a4 Ha
skcTpeMyM. O3HaKOMJICHHE C TIOHSATHEM CIO0XHON (YHKIIUN

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
MO02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xanue yueOHOro MaTepuaJa

[TpumeneHue cBOMCTB QYHKIIHIA JJIsl CPABHEHHSI 3HAYEHUH TPUTOHOMETPHUECKUX (PYHKITHH,
peLIeHNs] TPUTOHOMETpUYECKHUX ypaBHeHul. [locTpoenue rpadukoB oOpaTHBIX
TPUTOHOMETPUUECKUX (PYHKIIUH U OnpesiefieHre 1Mo rpadukaM UX CBOWCTB. BrInonHeHne
npeoOpazoBaHus rpaguKoOB

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

CamocTosiTesibHast padoTa
Penrenne oOpaTHBIX QYHKIIUIA
UccnenoBanne GpyHKIMU N0 ee TpaduKy.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Paznen 4. Hauana MaTeMaTH4eCcKOro aHaJIM3a
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Tema 4.1.
IMociaenoBaTeabHOCTH

Conep:xanue yueOHOro Marepuasa
O3HaKOMJIEHUE C IOHSATHEM YHCIOBOM IIOCJICA0BATCIIBHOCTH, crocobamu ee 3aaHus,
BBIYHCJIICHUSAMH €€ YJIICHOB

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,JIP23, JIP30

Conep:xanue yueOHOro Marepuasa
O3HaKOMJIEHHE C IOHSATHEM mnmpeacia mocjaca0BaTCIIbHOCTH.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,J1P2, JIP4,J1P23, JIP30

Conep:xanue yueOHOro MaTepuasa
O3HaKOMJICHHE C BBIYMCICHUEM CYMMBI OECKOHEYHOTO YHCIIOBOTO Psijia Ha IpUMepe
BBIUMCIICHUS CYMMbI OECKOHEUHO yOBIBAIOIICH T€OMETPUICCKOMN MPOrpecCuu.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xaHue y4eOHOro MaTepuasa
Pemrenue 3agay Ha npuMeHeHne GOPMYIIBI CyMMBI OECKOHEYHO YOBIBAIOIIEH
reOMETPHUYECKOH MPOTpecCcuu

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xanue yueOHOro MaTepuasa
CriocoObl 3a1aHus ¥ CBOWMCTBA YHCIIOBBIX MOcienoBarenbHocTei. CylecTBOBaHUE Mpejiesa

MOHOTOHHOH Ol"paHPI‘leHHOﬁ IOCICA0BATCIbHOCTH. CYMMI/IpOBaHI/IC HOCHeHOBaTeHBHOCTeﬁ.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Tema 4.2. IIponsBoanas

Coaepsxanue y4e0HOro MaTepuaJia
O3HaKOMJIEHHE C TIOHATHEM IIPOU3BOIHOM.

1101,I102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
MO02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xanue yueOHOro MaTepuasa

WzydeHue u GopMyIHpoBaHHE €€ MEXaHUYECKOTO M TEOMETPUIECKOT0 CMBICTIA, U3YUIEHUE
aITOpUTMa BEIYHUCIICHHS TPOU3BOAHON HA MPUMEPE BHIYHCIICHHSI MTHOBEHHOW CKOPOCTH U
yrioBoro ko3 duirienTa KacaTeIbHOM.

1101,1102,1103,1104,1105,
[106,I107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30
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Conep:xanue yueOHOro MaTepuaJia
HpOI/ISBOI[HI:Ie CYMMBI, pa3HOCTH, ITPOU3BEACHN A, YACTHBIC.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xanue yueOHOro MaTepuasa
HpOI/I3BOI[HI)IC OCHOBHBIX 2JICMCHTAPHBIX (I)YHKL[I/Iﬁ

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,J1P2, JIP4,J1P23, JIP30

Conep:xanue yueOHOro Marepuasa
YcBoenue npaBwi auddepeHIMpoBanys, Ta0IHIIBI MPOU3BOIHBIX JIEMEHTAPHBIX ()YHKITHIHA,
npumeHenue i auddepeHnupoBanus GyHKINN, COCTABICHNS YPABHEHUS KacaTelIbHOM.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xanue yue0HOro MaTepuaJia
CocTraBrieHue ypaBHEHHUS KacaTellbHOW B 00IIIEM BH/IE.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,J1P2, JIP4,J1P23, JIP30

Coaepsxanue yueOHOro MaTepuaJia
[TpuMeHeHue MPOU3BOIHON K UCCIICIOBAHUIO (DYHKIUI U IOCTPOSHHUIO TPAPHUKOB.

1101,I102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
MO02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xanue yueOHOro MaTepuasa
[TpousBoHbIC 0OpaTHOW GYHKIIUH U KOMITO3UIIUH (DYHKIIHH.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xanue yueOHOro MaTepuasa
W3ydeHue TeopeM 0 CBSI3U CBOWCTB (DYHKIIMH U TIPOU3BOIHOM, (hOPMYITUPOBKA UX.

1101,1102,1103,1104,1105,
[106,I107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,JIP23, JIP30
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CamocTrosiTenbHasi paboTa

Haxoxnenve npon3BOIHBIX (QYHKIIAH.

T'eomerprueckuii 1 MEXaHUYECKUN CMBICI TPOU3BOIHOM.
HccnenoBanne QpyHKIUN C TOMOIIBIO TPOU3BOIHOM.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

IIpomesccymounas ammecmayun (IK3amen)

Nroro 3a nepsblii cemectp: 144
MakcumansHas: 144

Obs3arenbHas: 96 (B T. 4. Jekuuu - 96)
CamocrositenbHas pabora: 48

2 cemecTp

Conep:xanue yue0HOro MaTepuaJia

YcraHoBneHHE CBSI3M CBOMCTB (DYHKIIMH U MIPOU3BOIHON TI0 UX rpaduKam.

[IpoBenenre ¢ TOMOIIBIO0 IPOU3BOIHON HCCIeOBaHUS (DYHKITUH, 3aJaHHON (OPMYIOH.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xaHue y4eOHOro MaTepuasa
IIpumeps! UCIIOJIB30BAHMS IPOU3BOJHON JUIsl HAXO0XKICHUS HAWITYYIIEro peleHus B
MIPHUKIIATHBIX 3a/1a9ax.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
MO02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xanue yueOHOro MaTepuasa
[TpuMeHeHue MPOU3BOTHOM [T PEIICHUS 3a/1a4 Ha HAXOXKIACHHUE HAaUOOIBINETO,
HAMMEHBIIIETO 3HAYCHHUS ¥ HA HAXOXKJICHUE SKCTPEMyMa

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Coaepsxanue y4e0HOro MaTepuaJia
Bropas npou3BoHasi, ee reoMeTpHIeCKUi 1 (HYU3NIECKUI CMBICIL.

1101,I102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,J1P2, JIP4,J1P23, JIP30
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Conep:xanue yueOHOro MaTepuaJia
HaxoxneHne ckopocTu JIsl ipoliecca, 3aaHHoro GOpPMYIION U rpaduKoM.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Tema 4.3.11epBoodpa3znas
W MHTErpai

Conep:xanue yueOHOro MaTepuaJa
O3HaKOMJICHHE C IMOHATHEM WHTErpajia v epBOoOOpa3HOM.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,J1P2, JIP4,J1P23, JIP30

Copnep:xanue yue0HOro MaTepuaJia

Nzydenune mpaBuia BEIMUCICHHS TIepBo0Opa3Hoii 1 TeopeMbl Hetorona— JleitOHuta.

1101,1102,1103,1104,1105,
1106,I107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xanue yueOHOro MaTepuasa
Pemenne 3aa4 Ha CBS3b IEPBOOOPA3HON U €€ TIPOU3BOIHOM.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xanue yueOHOro MaTepuasa
Brruncienue nepBooOpa3Hoi is JaHHOW (DYHKITUH.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
MO02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xanue yueOHOro Marepuasa
Brruncienue nepBooOpa3Hoi is JaHHOW (DYHKITUH.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xanue yueOHOro MaTepuasa
OmnpeneneHHbIid HHTETpal. BerarcneHne onpeaeneHHOro HHTerpaa.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30
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Conep:xanue yueOHOro MaTepuaJia
T'eoMeTprueckuii CMBICH ONpeeIEHHOI0 UHTErpasa.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Coaepsxanue yueOHOT0 MaTepHuaJia
3aMeHa MepeMEeHHOM B OTPEICICHHOM UHTETpalle.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xanue yueOHOro MaTepuaJa
[IpumeHeHne onpeAeIeHHOTr0 HHTErpalia JJIsl HAaX0XKICHHUS TUIOLAId KPUBOJIMHENHOMN
Tpaneuuu.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
MO02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xaHue y4eOHOro MaTepuasa
Pemenue 3a/la4 Ha MPUMCHCHUC NHTCTpajia AJid BBIYUCICHUA (1)I/I3I/I‘I€CKI/IX BCJIMYHH.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Coaepsxanue y4e0HOro MaTepHuaJia
Pemrenue 3anau Ha NpUMEHEHHE HHTErpalla JUIsl BEIYUCICHHUS TUTOLIaaeH.

1101,I102,1103,1104,1105,
1106,I107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Coaepsxanue y4eO0HOro MaTepuaJia
O0nbeMm Tena BpalieHus.

1101,I102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xanue yueOHOro MaTepuaJia
HpI/IMepLI MPUMCHCHUS UHTCrpajia B rCOMCTPUH.

1101,I102,1103,1104,1105,
[106,I107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,J1P2, JIP4,J1P23, JIP30
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Conep:xanue yueOHOro MaTepuaJia
IIpuMepsl IpUMEHEHUS HHTETpajia B (PHU3HKE.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

CamocrosiTeibHasi padoTa 6 1101,I102,1103,1104,I105,
Heomnpenenennblit HHTErpalL. 1106,1107,1108,J101,J102,J103,
Onpenenennsiii uaTerpain. ®opmyna Herotona-JleiioHuma. J104,J105,J106,J107,M.01,
Brrancienue mromanyi KpUBOJIMHEHHON TPATICIIHH. M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30
Paznen 5 YpaBHeHusi M HepaBeHCTBA
Conep:xanue yueOHOro MaTepuaJia 2 1101,1102,1103,1104,1105,
O3HakOMJIGHHE C TMPOCTEHIIUMHU CBEACHHAMH O KOPHAX anreOpandecKkux YpaBHEHHIA, 1106,I107,1108,J101,J102,J103,
MOHATHUSAMHU HCCIEOBAaHUS ypaBHEHMH M cUCTeM ypaBHeHHH. M3ydeHue Tteopuu J104,J105,J106,J107,M.01,
PaBHOCWJIBHOCTU YPAaBHCHUM U €€ TPUMEHEHHUS. M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30
Conep:xaHue y4eOHOro MaTepuasa 2 1101,1102,1103,1104,I105,
[ToBTOpeHHe 3ammMcu pelieHWs CTAHAAPTHBIX YpaBHEHWH, MPHUEMOB TpeoOpa3oBaHMUs [106,1107,1108,J101,J102,J103,
Tema 5.1. YpaBHeHMsi M |ypapuenuii 11s CBEICHMS K CTAHIAPTHOMY YpaBHEHHI0. OIpPEIEIHTENH BIOPOTO H TPETHErO J104,J105,J106,J107,M.01,
CHCTeMbI YPaBHEHH I TIOPSIIKOB. M02,M03,M04,M05,M06,
M.07,J1P2, JIP4,JIP23, JIP30
Conep:xanue yueOHOro MaTepuaJia 2 1101,1102,I103,1104,I105,
Pemenne cucrteM JMHEHHBIX YpaBHEHHM C JOBYMS W TPEMsl HEM3BECTHHIMH C TIOMOIIBIO 1106,1107,1108,J101,J102,J103,
OTIPEJICIIUTENICH BTOPOTO M TPETHETrO MOpsiaka PerieHue pannoHAIBHBIX, WPPAUOHATBHBIX, J104,J105,J106,J107,M.01,
MOKAa3aTeNIbHbIX U TPUTOHOMETPUUECKUX YPABHEHUIN U CUCTEM. M02,M03,M04, M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30
CamocTosiTeibHast paboTa 14 1101,1102,1103,1104,1105,
Mertoap! penieHns ypaBHEHHM. 1106,1107,1108,J101,J102,J103,
PanyionanbeHble ypaBHEHUSI U HEPABEHCTBA. J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,J1P2, JIP4,JIP23, JIP30
Conep:xanue yueOHOro MaTepuasa 2 1101,1102,1103,1104,I105,

Tema 5.2. HepaBencrBa

Pemenne HCPABCHCTB U CUCTCM HCPABCHCTB C MIPUMCHCHUCM PA3JIMIHBIX CII0COO0O0B.

[106,I107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30
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Conep:xanue yueOHOro MaTepuaJia

HpI/IMCHCHI/IC MaT€MAaTU4YECKUX METOAOB [JIA PEHICHUA COACPKATCIIBHBIX 3aaa4 U3
pa3IMYHBIX O0JIaCTe HAayKW W TPaKTHKU. VHTeprpeTHpoBaHWE pE3yIbTaTOB C YUETOM
peanbHBIX OrpaHuueHM. PeleHne moka3aTeiabHbIX U JIOrapu()MUUECKUX YpaBHEHUH U Hepa-
BCHCTB I10 U3BCCTHBIM aJIr'OpUTMaM.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,JIP23, JIP30

CamocrosiTeibHasi padoTa 12 1101,I102,1103,1104,I105,
HppanmoHanbHble ypaBHEHUS U HEPaBEHCTBA. [106,1107,1108,J101,J102,J103,
ITokazarenpHBIE YpaBHEHUS M HEPABEHCTBA. J104,J105,J106,J7107,M.01,
JlorapumMudeckme ypaBHEHUS 1 HEPABEHCTBA. M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30
Conep:xanue yueOHOro MaTepuasa 2 1101,1102,1103,1104,1105,
Hcnonb3oBanue CBOKCTB U rpadukoB QyHKIMH 11t penieHus: ypaBHeHuid. [loBTopeHue [106,1107,1108,J101,J102,J103,
OCHOBHBIX IIPUEMOB PELICHUS CUCTEM. PelieHue ypaBHEHUN ¢ TPUMEHEHUEM BCEX IPUEMOB J104,J105,J106,J107,M.01,
(pa3moskeHust Ha MHOYKUTEIHN, BBEICHNS HOBBIX HEM3BECTHBIX, ITOICTAHOBKH, TPAUIECKOTO M02,M03,M04,M05,M06,
Tema 5.3. Ucnosib3oBanue Metoaa). [IpumeHeHne MaTeMaTuueCKiX METOIOB JJI PEIICHHSI COACPKATEIBHBIX 3a7a9 U3 M.07,JIP2, JIP4,J1P23, JIP30
CBOJCTB M IpauKoOB pasIn4HbIX 00JacTeil HAYKH U IPAKTHUKH.
GyHKUMi NpH peleHun Conep:xanue yue0HOro MaTepuaJia 2 1101,I102,1103,1104,1105,
YPaBHEHHH U Pemenne cuctem ypaBHEHH ¢ TpUMEHEHHEM pa3MH4YHBIX CIIOcO00B. O3HaKOMIIEHHE C 1106,I107,1108,J101,J102,J103,
HEPABCHCTB. OOIIMMU BOTIPOCaMH PEILICHUsI HEPABEHCTB M MCIIOIb30BAHUE CBOWCTB U TpauKoB HyHKINH J104,J105,J106,J107,M.01,
MIpU pelIeHUH HepaBeHCTB Meron uHTepBasioB. M300paxeHne Ha KOOPAMHATHOM TIOCKOCTH M02,M03,M04,M05,M06,
MHO>KECTBA PELICHUI YPAaBHEHUN U HEPABEHCTB C IBYMS IEPEMEHHBIMU U UX CHUCTEM. M.07,J1P2, JIP4,J1P23, JIP30
Wntepnperanust pe3ynbraTa, y4eT pealbHbIX OTPaHUICHHH.
Pa3nen 6. BepositHOCTDh M cTaTHCTHKA Pa00Ta ¢ JAHHBIMHU
Conep:xanue yueOHOro MaTepuaJia 1101,1102,1103,1104,1105,
Pemenne 3amad Ha TabiumuHOe M rpaduyeckoe NpeACTaBlIcHUE MaHHBIX. Mcmonb3oBaHue 2 1106,1107,1108,J101,J102,J103,

Tema 6.1. IloBTOpEeHue

CBOMCTB M XapaKTEPUCTHUK YMCIIOBBIX HAOOPOB: CPEAHMX, HAWOOJBIIETO M HAUMEHBIIETO
3HauYeHUs, pa3Maxa, oucnepcuu. Pewenue 3a0au Ha onpedenenue yacmomol U 6epPOSMHOCHU
cobvimuil. Buiuucienue seposmuocmeri 6 onvlmax ¢ paGHOBO3IMONCHbIMU IIEMEHMAPHLIMU
ucxooamu. Pewenue 3a0au ¢ npumenenuem komounamopuxu. Pewenue 3a0au Ha evluucnenue
6EPOSIMHOCMEN HEe3A8UCUMBIX COOBIMUL, NPUMEHeHUe (DOPMYIbL CLONCEHUS 8ePOSMHOCHEN.
Pewenue 3adau ¢ npumenenuem ouacpamm Diliepa, Oepesa eeposimHocmel, Gopmyibl
bepuynnu.

J104,J105,J106,J107,M.01,
MO02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30
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Tema 6.2. Di1eMeHTBI
KOMOMHATOPUKH

Conep:xanue yueOHOro MaTepuaJia

OcCHOBHBIC TIOHATHS KOMOWHATOPHWKH. 3ajadyd Ha IOACYET YHCIIa pa3MEIeHHUH, IepecTa-
HOBOK, CO4YeTaHWd. l3ydeHue mNpaBuia KOMOWHATOPUKH M TMPUMEHEHUE TPH PEIICHUN
KOMOMHATOPHBIX 3a/1a4.

Perienne KOMOMHATOPHBIX 337]a4 METOJIOM Tiepebopa U 10 MPABIITY YMHOXKCHUSI.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,JIP23, JIP30

Conep:xanue yueOHOT0 MaTepHaJa

Pemenne 3amau nHa mepebop BapuantoB. Dopmyna OuwHomMa Hprotona. CBoiicTBa
onHoMuHaANBHBIX Ko3(duumentoB. Tpeyronpnuk [lackamns. OObsicHeHWE W TpPUMEHEHHE
(opMyn IUIsl BRIYHCIICHHUS Pa3MEINIeHUH, EPeCTaHOBOK W COYETAHWH MPU PEIICHWH 3a/ad.
Oznakomiienne ¢ 6mHOMOM HproToHa M TpeyrompHukoMm [lackans. Pemenmne mpakTudaeckux
3ajlay C UCIOJIb30BAHKUEM MOHATHUI U MPaBUI KOMOMHATOPHKH

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,JIP23, JIP30

CamocrosiTesibHas padoTa
OcHoBHBIE POPMYITBI KOMOMHATOPHKH

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Tema 6.3. DneMeHTHI
TeOpUH BepPOsAITHOCTEN

Conep:xanue yueOHOro MaTepuasa

VYcnoBHast BEpOATHOCTb. IIpaBWiO  yMHOXEHUS BeposATHOCTE. @opMyna MNOJHON
BEPOSITHOCTH.

JuckpeTHbIE ciyyaliHble BEJIMUMHBI U pacnpenenenns. HezaBucumMble ciiydailHble BETUYUHBI.
Pacnpenenenuie cymMMbl U IPOU3BEAEHUS HE3aBUCUMBIX CIIyYalHBIX BEIHYHUH.
Marematuueckoe OXHUJIAHUE W JUCHEpPCHUs Cily4allHOW BenuuyuHbl. MareMaTtuyeckoe
OXXHJIaHWE M JUCIIEPCUS CYMMBI CIyYalHBIX BEJIMYWH. |'eoMeTpuueckoe pacmpeneicHHe.
BbunomuaneHoE pacnpeneneHue U ero CBocTBa.

HenpepriBHble ciy4aiiHble BenudyuHbL. [IoHSATHE O IUIOTHOCTH BEpOsATHOCTH. PaBHOMepHOE
pacrpenencHue.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
MO02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30
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Tema 6.4. Iloxa3zareanHoe
pacmnpeneneHue, ero
nmapaMeTpsl.

Conep:xanue yueOHOro MaTepuaJia

[NokazarenpHOE pacnpeielicHUe, ero mapaMeTphl.

[MonaTHe 0 HOpPMaNbHOM pactpejencHud. [lapaMeTpbl HOPMAIBHOTO paCIpeeICHHUs.
[Mpumepsl ciay4alHBIX BEIUYMH, TOJYMHCHHBIX HOPMAJIBHOMY 3aKOHY (IIOTPEIIHOCTh
M3MEPEHHMH, POCT YCITOBEKA).

HepasenctBo UeObimesa. Teopema beprymmm. 3akoH OonmbImux dncen. BRIOOpOUHBIN METOX
U3MEepeHHs BeposaTHOCTeH. Poib 3aKoHa OONBIINX YMCEN B HAYKE, PUPOJIC U OOIIECTRE.
KoBapuanuss nByx ciydaiiHelx BenwuuH. lloHATHE O KOA(PQUIMEHTE KOPPEISIIHH.
CoBMecTHBIE HAOMIOACHHS JBYX CIY9alHBIX BeNMWYUH. BBIOOpOUYHBI KO3 UIHEHT
KOPPEJISIINY.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,JIP23, JIP30

TeMa 6.5.971eMeHThI
MaTreMaTu4ecKoi
CTATUCTHKHU

Conep:xanue yueOHOro MaTepuasa

O3HaKOMJICHHUE C TIPEICTABICHUEM YMCIIOBBIX JAHHBIX U X XapaKTEPUCTHKAMH.

Pemenue IMMPAaKTUYCCKUX 3aJad Ha o6pa60TKy YHCJIOBBIX JAaHHBIX, BBIYHUCIICHHUEC HX
XapaKTEePUCTUK, TeHEPaIbHAs COBOKYITHOCTb, BRIOOPKA, CpeHee apudMeTnieckoe, MeIuaHa.

1101,I102,1103,1104,1105,
1106,I107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xanue yueOHOro MaTepuaJia
[lonsiTHe 0 3agayax MAaTEMaTUYECKOM CTAaTUCTUKHU. PenieHue MNpakTUYECKHUX 3anad c
HpI/IMCHCHI/ICM BCpOSITHOCTHI)IX METOOAOB.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
MO02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Pazpnen 7. I'eomeTpust

7.1. IloBTOpEHUE

Coaepsxanue y4eO0HOro MaTepuaJia

Pemenue 3a1a4 ¢ npuMeHEHHEM CBOWCTB (UTyp Ha IUIOCKOCTH. 3aJjauyl Ha JOKA3aTeJIbCTBO U
MOCTPOEHUE KOHTpIpUMEpoB. Mcrnosib30BaHKe B 3a/1a4ax MPOCTEUIINX JOTUYECKUX MPaBUIL.
Pemenne 3amau ¢ HUCNONB30BAHMEM TEOPEM O TPEYrOJbHUKAX, COOTHOIICHUI B
NPSMOYTOJILHBIX TPEYroJbHUKAX, (DaKTOB, CBA3aHHBIX C YETHIPEXYTOJIbHUKAMH. PereHne
3aja4 C UCIOJIb30BaHWEM (DaKkTOB, CBS3aHHBIX C OKDPYKHOCTSAMH. Pemienue 3amad Ha
M3MEpPEHHs] Ha IJIOCKOCTH, BBIYMCICHHE JUIMH W Iulomaned. Pewenue 3adau ¢ nomowvio
6EKMOPOG U KOOPOUHAM.

1101,1102,1103,1104,I105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Tema 7.2. Harnsianas
cTepeoMeTpust

Conep:xanue yueOHOro MaTepuasa

OCHOBHBIE TIOHSITHS CTEPEOMETPHM U WX cBoicTBa. DopMynupoBka ¥ TNpPUBEACHUC
JIOKA3aTeNIbCTB MPU3HAKOB B3aHMHOTO PACTIOJIOXKESHHS MPSIMBIX U TuIocKocTed. Touka, mpsimast
1 IIJIOCKOCTHh B IPOCTPAHCTBE, AKCHMOMBI CTEPCOMETPHHU U CIICACTBUA U3 HUX.

1101,1102,1103,1104,1105,
[106,I107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30
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Conep:xanue yueOHOro MaTepuaJia

B3aumHoe pacmonoxeHne IpsMbIX U TUIOCKOCTEH B IpocTpaHcTBe. [lapamiensHOCTh MPSIMBIX
M TIOCKOCTEH B MPOCTpaHCTBE. M300pakeHre MPOCTEWITNX MPOCTPAHCTBEHHBIX (UTYp Ha
IIOCKOCTU. Pacmo3HaBaHuWe Ha 4YEpTEXKax M MOJCISAX PaA3IUYHBIX CIy4aeB B3aWMMHOIO
PacToI0KeHHS MPSIMBIX U TNIOCKOCTEH, apryMEHTHPOBAHUE CBOUX CYXKICHHM.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,JIP23, JIP30

Conep:xanue yueOHOro MaTepuaJa
[lepneHANKYIAPHOCTh MPSAMBIX U IUIOCKOCTeH. [Ipu3HaKu MpeneHAMKYISIPHOCTH MPSIMBIXH
IJIOCKOCTEN B MPOCTpaHCTBE. Teopema 0 Tpex NEepIeHIUKYISIPaAX.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,J1P2, JIP4,J1P23, JIP30

Conep:xaHue y4eOHOro MaTepuasa
VYrisl B IpOCTPAHCTBE. BBINOIHEHNE TOCTPOCHUS YIJIIOB MEXAY NPSMBIMU, IPSIMOU U IUIO-
CKOCTBIO, MCKY IJIOCKOCTAMMU I10 OITMCAHUIO U pACIIO3HABAHUC X HAa MOACIAX.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
MO02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Copep:xaHue yueGHOro MaTepuasa
IIpumMeHeHne MPU3HAKOB U CBOMCTB PACIOJIOKEHMS NMPSAMBIX M IUIOCKOCTEH IIPH pELICHUU
3a1ad4.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
MO02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xanue yueOHOro MaTepuaJa
N300paxkeHre Ha PUCYHKAX U KOHCTPYUPOBAHUE HA MOJICIISIX IEPICHIUKYIISIPOB U
HAKJIOHHBIX K MJIOCKOCTH, MPSMBIX, APAILICIbHBIX TNIOCKOCTEH.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Coaepsxanue y4eOHOro MaTepuaJia
N3ob6paxeHre Ha pUCYHKaX U KOHCTPYHPOBAHHUE Ha MOAEIAX YTIIOB MEXY MPAMON U
IUIOCKOCTBIO ¥ 00OCHOBaHHE IIOCTPOEHUS

1101,I102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
MO02,M03,M04,M05,M06,
M.07,J1P2, JIP4,J1P23, JIP30

Conep:xanue yueOHOro MaTepuasa

Pemenue 3a/1a4 Ha BEIYUCIICHUE TEOMETPHUYECKUX BearUnH. ONMUCBIBAHUE PACCTOSIHUS OT
TOYKH A0 IINIOCKOCTH, OT HpﬂMOﬁ 10 IIJIOCKOCTH, MEXKIY IIIOCKOCTAMHA, MEXKIY
CKPEUIMBAIOIIMMUCS MPSIMBIMH, MEX]Ty TPOU3BOJIBHBIMU (UTypaMHU B IIPOCTPAHCTBE.

1101,1102,1103,1104,1105,
[106,I107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,J1P2, JIP4,J1P23, JIP30
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Conep:xanue yueOHOro MaTepuaJia

DopMyTUpOBaHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSIHUAX (TeopeM
CYIIIECTBOBAHMS, CBOCTBA).

N300paxkeHre Ha YepTekax U MOACTSX PAaCCTOSIHUS 1 00OCHOBAHUE CBOMX CY>KICHUH.
OnpeesicHUE U BBIYKUCIICHUE PACCTOSTHUI B TIPOCTPAHCTBE.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,JIP23, JIP30

Conep:xanue yueOHOro Marepuasa

[Ipumenenre hopMys v TEOPEM TUTAHUMETPHUH JUTSI PEIICHUS 3a/1a4.

O3HaKOMIJIEHHE C IOHATHEM napajiCIbHOIO IMPOCKTUPOBAHUA U €TI0 CBOMCTBaMH.
qDOpMyJ'IPIpOBaHI/Ie TEOPEMEI O IUIOaan OpTOFOHaJIBHOﬁ MMPOCKIMHU MHOI'OYTOJIbHHKA.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xanue yueOHOro MaTepuaJa
[Tpumenenune Teopuu At 0OOCHOBAHHS MOCTPOCHUH M BEIYHACICHUNA. APTryMEHTHPOBAHHE
CBOMX CYKACHHUI O B3aNMHOM PacCIOJIOKEHUH IPOCTPAHCTBEHHBIX (QUTYP.

1101,I102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Tema 7.3.
MHoOrorpaHHuK#n

Conep:xanue yueOHOro MaTepuaJa

[Mapamnenenunen. CBoicTBa MPSMOYTOJILHOTO mMapaiienenunena. Teopema [ludaropa B
npoctpancTse. [Ipuzma u nupamuaa. [IpaBunpHas nupamuna v npaBuiabHas npusma. [psmas
nupaMuza. DIEMEHTHI IPU3MBI U TTHPAMUJIBL.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xanue yueOHOro MaTepuasa

Bbluncunenue 31eMEHTOB TNPOCTpaHCTBEHHBIX (uryp (pebpa, JHMaroHaiu, yIJibl).
Borunciienne JIMHEHHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX KOH(UTypalmsix,
apryMEeHTUPOBAHUE CBOUX CYKICHHM.

IInomane MOBEPXHOCTU NMPABUIBLHOM NMUpaMUAbl U IPsIMOU Ipu3Mbl. Inonians moBepXHOCTH
IpSMOTO KPYroBOTO LMJIMHIPA, NPSMOrO KPyroBoro konyca u mapa. Ilonstue 06 obwveme.
O0beM nupaMuzbl U KOHYCa, IPU3MbI 1 IUaHApa. O0beM mapa.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xanue yueOHOro MaTepuasa
Tena BpaleHus: HUIMHADP, KOHYC, chepa u map. OCHOBHbBIE CBOWCTBA IPSIMOI'0 KPYTOBOI'O
WIMHIPA, TPSIMOTO KPYTrOBOro KOHyca. M300paXkeHre Te BpalleHus Ha MIIOCKOCTH.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
MO02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30
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Conep:xanue yueOHOro MaTepuaJia

XapakTepucTiKka W H300paXeHHe CEYeHHs, pPa3BepTKA MHOTOTPAaHHWKOB, BBIYHCIICHHUE
IJI0IIaIe TOBEPXHOCTEM.

IMocTpoeHne mpocredmux cevyeHud KyOa, Mpu3Mbl, nmupamuibl. llpuMeHeHue (akToB u
CBEJICHHUH W3 TUTAHUMETPHU.

O3HakOMJIEHHE C BHJIaMH CHMMETPHH B MPOCTPAHCTBE, (OPMYIHPOBAHHE OMpEACTICHHA U
CBOMCTB. XapaKTepUCTUKA CUMMETPHUH TEJ BPAIlICHUS U MHOTOI'PAaHHUKOB.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,JIP23, JIP30

Coaep:xanue yueOHOT0 MaTepHuaJia
IIpuMeHeHe CBOMCTB CHMMETPHH TIPH PEMICHUH 3amad. Vcrmoib3oBaHUE MPHOOPETCHHBIX
3HAHUM JIJIS1 UCCIIEIOBAHUS M MOJICIMPOBAHUS HECTIOKHBIX 3a/1a4.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
MO02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xanue yueOHOro MaTepuaJa
N300paxkeHrne OCHOBHBIX MHOTOTPAHHUKOB W BBITIOJHEHHE PUCYHKOB IO YCIIOBHSM 3314

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Tema 7.4. Tena n
MOBEPXHOCTH BPallleHUsI

Conep:xanue yueOHOro MaTepuasa

O3HakOMJICHHE C BUJIaMU TeJT BpalieHus, GOpMyIHMPOBAHKE UX OMPECIICHUN 1 CBOWUCTB.
DopMyTUpOBaHUE TEOPEM O CEUCHHUH IIapa MIOCKOCTHIO U TIIOCKOCTH, KacaTellbHOH K chepe.
XapakTepucTHKa ¥ U300paKCHUE Tell BPALICHUSI, UX Pa3BEPTKH, CEUCHUSI.

1101,I102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
MO02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Coaepsxanue y4e0HOro MaTepHuaJia
Tena BpamieHus: UWIMHAP, KOHYC, cdepa u map. OCHOBHBIE CBOMCTBA MPSIMOT0 KPYTrOBOT'O
UJIMHApPA, IPSIMOTO KPYyroBOTroO KoHyca. M300paxeHue Tel BpalleHus Ha IIIOCKOCTH.

1101,I102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Coaepsxanue y4e0HOro MaTepuaJia
Pemenue 3aa4 Ha MOCTPOEHUE CEUEHUH, BBIYUCICHNE UTUH, PACCTOSHUMN, YTJIOB, TUTOMIAICH.
IIpoBenenne noka3aTeNbHBIX pAacCy ACHUN IPU PEIIEHNN 3aau.

1101,I102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
MO02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30
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Conep:xanue yueOHOro MaTepuaJia
IIpuMeHeHne CBOWCTB CHMMETPUHU IIPH PEUICHHUW 3alad Ha Tella BpaIeHUs, KOMOMHAITHIO
TECII. I/I306pa)KCHI/IC OCHOBHBIX KPYTJIBIX TE€JI U BBIIIOJJHCHUC PUCYHKA 110 YCJIOBHUIO 3aJa49H.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Tema 7.5. U3mepeHnus B
reoMeTpuu

Coaepsxanue yueOHOT0 MaTepHuaJia
O3HakoMJICHHE C TIOHSATHAMH IUIOMIATH U 00beMa, aKCHOMAaMH U CBOMCTBAMH.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xanue yueOHOro MaTepuaJa
Pemienne 3amau  Ha BBIYMCICHHE IUIOMAAEH IUIOCKHX GUTYp C TpPUMECHEHHUEM
COOTBETCTBYIOIMIUX (GOpMYT U HaKTOB U3 MIAHUMETPHH.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
MO02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xaHue y4eOHOro MaTepuasa
I/I3yquHe TCOPEM O BBIYUCICHUUN O6’beMOB MOpOCTPAaHCTBCHHBIX TECJI, PCHICHUEC 3aJjad Ha
npuMeHeHue GopmMy BEIYUCIECHHUS 00BEMOB.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Coaepsxanue y4e0HOro MaTepHuaJia
Nzydenne Qopmyn ais BBIYMCICHHUS IUIOMIAJICH MOBEPXHOCTEH MHOIOTPAHHUKOB M Tl
BpaIlEHHUS.

1101,I102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
MO02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Coaepsxanue y4eO0HOro MaTepuaJia
O3HaKOMJICHHE C METOJIOM BBIYHCIICHUS TUTOIIA U IOBEPXHOCTH Chephl

1101,I102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
MO02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

Conep:xanue yueOHOro MaTepuaJia
Pemenne 3a4a4 Ha BBIYHMCJICHUEC Hnomaueﬁ IMMOBEPXHOCTU NPOCTPAHCTBEHHBIX TCII

1101,I102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,J1P2, JIP4,J1P23, JIP30
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Conep:xanue yueOHOro MaTepuaJia
ITonoOwne Ten. OTHOIICHHS TIOMANEH TOBEpXHOCTEH 1 00BEMOB TIOTOOHBIX TEII.

1101,1102,1103,1104,1105,
1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30

CamocrosiTeibHasi padoTa 12 1101,I102,1103,1104,I105,
CamocTtosiTenbHOe m3ydeHne Tembl «M300pakeHWe MPOCTPaHCTBEHHBIX (UTYp Ha 1106,1107,1108,J101,J102,J103,
IIOCKOCTH) J104,J105,J106,7107,M.01,
Pemenne 3amau mo teme «llepreHauKymsp v HAKIIOHHAS) M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30
Conep:xanue yueOHOro MaTepuaJa 2 1101,1102,1103,1104,I105,
O3HaKkOMJICHHE C TIOHSATHEM BEKTOpa. V3yueHue nekapTOBOM CHUCTEMBI KOOPIHUHAT B 1106,1107,1108,J101,J102,J103,
MPOCTPAHCTBE, MOCTPOCHUE MO 33JaHHBIM KOOpAMHATAM TOYEK U IUIOCKOCTEU, HAXOXKICHUE J104,J105,J106,J107,M.01,
KOOpPJIMHAT TOYEK M02,M03,M04,M05,M06,
M.07,J1P2, JIP4,JIP23, JIP30
Conep:xaHue y4eOHOro MaTepuasa 2 1101,1102,1103,1104,I105,
Haxoxnenue ypaBHEHHI OKPYKHOCTH, Cephl, IIIOCKOCTH. BBIYHCICHHE PACCTOSHHUA MEKIY 1106,1107,1108,J101,J102,J103,
TOYKAMHM. J104,J105,J106,J7107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30
T Conep:xanue yueOHOro MaTepuaJia 2 1101,1102,1103,1104,T105,
ema 7.6. KoopauHatsl u .
BeKTOpPEI W3ydeHue CBOMCTB BEKTOPHBIX BEIMYWH, MPaBUJI PA3JIOKEHUS BEKTOPOB B TPEXMEPHOM 1106,1107,1108,J101,J102,J103,
MIPOCTPAHCTBE. J104,J105,J106,J7107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30
Copnep:xanue yueOHOro MaTepuaJia 2 1101,I102,1103,1104,1105,
[IpaBuno HaxXOXACHUS KOOPAMHAT BEKTOpa B MPOCTPAHCTBE, NPABWIO JEUCTBUHA C 1106,1107,1108,J101,J102,J103,
BEKTOpaMHU, 33JJaHHBIMH KOOPJIMHATAMH. J104,J105,J106,J7107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30
Conep:xanue yueOHOro MaTepuaJia 2 1101,1102,1103,1104,I105,

IIpuMeHeHne TeoprH NP PELICHUU 3a4a4 Ha AEUCTBUS C BEKTOPaMH.

1106,1107,1108,J101,J102,J103,
J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30
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Coaepsxanue yueOHOro MaTepuaJia 2 [101,1102,1103,1104,1105,
W3ydyeHrne CcKalIpHOTO TPOM3BENCHUS BEKTOPOB, BEKTOPHOTO YPaBHEHUS TMPSMOU W 1106,1107,1108,J101,J102,J103,
IJIOCKOCTH. J104,J105,J106,J7107,M.01,
MO02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30
Coaepsxanue yueOHOro MaTepuaJia 2 [101,1102,1103,1104,1105,
IIpuMmeHeHue Teopuu NMpHU pPEUIeHUH 3a/1a4 Ha IEUCTBUS C BEKTOpaMH, KOOPAWHATHBIN METO/, [106,1107,1108,J101,J102,J103,
MIPUMEHEHNE BEKTOPOB IS BEIUNCIICHUS BEIMYUH YTJIOB U PACCTOSTHHA. J104,J105,J106,J7107,M.01,
M02,M03,M04,M05,M06,
M.07,J1P2, JIP4,JIP23, JIP30
Conep:xanue yueOHOro MaTepuaJa 2 1101,1102,1103,1104,I105,
O3HaKOMJICHHE C JIOKa3aTeIbCTBAMHU TEOPEM CTEPEOMETPHU O B3aMMHOM PACIIOIOXKCHUH 1106,1107,1108,J101,J102,J103,
MPSIMBIX U IUIOCKOCTEHN C UCIOJIb30BAHUEM BEKTOPOB J104,J105,J106,J107,M.01,
MO02,M03,M04,M05,M06,
M.07,J1P2, JIP4,JIP23, JIP30
Conep:xanue yue0HOro MaTepuaJia 2 1101,1102,1103,1104,I105,
[IpumMeHeHne TeopuM NpU PELICHHH 33Jad O B3aUMHOM PACHOJOXKEHUU HPSIMBIX U 1106,1107,1108,J101,J102,J103,
IJIOCKOCTEH € UCIIOJIb30BAHIEM BEKTOPOB J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,JIP2, JIP4,J1P23, JIP30
CamocrosiTeibHast paboTa 18 1101,1102,1103,1104,I105,
Pemenne 3amau mo Teme «KooparHATHI 1 BEKTOPHI B IPOCTPAHCTBEY 1106,1107,1108,J101,J102,J103,
Cocranenue kpoccpopza no teme «KoopanHaTel 1 BEKTOPBI» J104,J105,J106,J107,M.01,
M02,M03,M04,M05,M06,
M.07,J1P2, JIP4,JIP23, JIP30
Ilpomesrccymounaa ammecmayus (3K3ameH)
Hroro 3a BTopoii cemectp: 210
MaxkcumanbHas: 210
Oos3atenbhast: 140 (B T.9. nexiun — 140)
CamocTtosrenbHas padora: 70
Bcero mo yueOHOH aucHMILINHE: 354
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3. YCJIOBUA PEAJIM3AIIAA PABOYEM ITPOI'PAMMBI YUEBHOM
JUCHUITIMHBI

3.1. TpebdoBanus K MUHUMAJTbHOMY MATEPHAIBLHO-TEXHUYECKOMY
o0ecreYeHnIo

Jus  peanuzauuy y4yeOHOM JUCHMIUIMHBI HCHOJB3yeTCs ydeOHas ayAauTopus Ajs
NPOBEICHUS 3aHATHH BCEX BHJOB, MPEIYCMOTPEHHBIX 00pa30BaTENbHON MHPOTrpaMMOi
- kaOuHer Ne2313, 603002, r. Hwxuuit HoBropon, yi. Ukanosa, 11.5a.

O6opynoBanue: CToy mpernojaBareias - 1 mT., CTOJN ydeHWYecKuid - 18 mT., CTyn
npernojaBarens-1 mr., CTyabs ydeHudeckue - 35 mwr., mkag - 4 mr., 10cka - 2 mrT., TyMOOUKa -
2 mT., KomMneotrep - 1 mr., npuaTep -1 MmWT., WIakatel —26 MmMT., CTEHX — 3 IIT., KOMIUICKT
MOPTPETOB BETUKUX MAaTEMAaTHUKOB.

JleMOHCTpallMOHHBIE MaTepUaibl - HA0OpP MOJIENIel TeOMETPHUUECKUX Tell

Y4eOHO-HATISITHBIC TOCOOUS - KOMILUIEKT TUTAKaTOB.

TexHuuyeckue cpefcTBa 00yUeHHs: POSKTOP MEPEHOCHOM, AKpaH (CTAlMOHAPHBIN).

Habop mMaremaTtnueckux MHCTPYMEHTOB: METP IIKOJIBHBIN — | IIT., TPEYTOJbHUK IIKOJIBHBIN —
1 wrt., Tpancnoptup — 1 mr.

3.2. HudpopmanunoHHoe odecneyeHne 00yueHust
No ABTOpPHI U 3arnaBue W3narensbcTBO Kon-Bo
n/ | COCTaBHTEIN
i
OcHoBHas quTEepaTypa
1. | boromonos H. B. Marematuka: yueOHuK | Mocksa: M3narensctBo FOpaiit, | [D1ekTpoH
JUTSI CPEJTHETO 2019. - 401 c. - Pesxxum noctymia: | Hblid
podeccroHaTBLHOTO https://biblio- pecypc]
obpazoBaHus online.ru/book/matematika-
433286
2. | bammakos M.U. Matemaruka (CI1O) M.: KuoPyc, 2019. — 394 ¢c— | [DnekTpoH
YIeOHUK Pexum JIOCTyIa: | HbIA
https://www.book.ru/book/9295 | pecypc]
28
JonogaHuTe/IbHAS JINTEpPaTypa
1. | B.M. I'onuapeHko, | DneMeHTHI BbICIIEH Mocksa: KnoPyc, 2022. -— 363 | [OnekTpoH
JI.B. Jlunaruna, MaTeMaTHKH: yYeOHUK c. - Pexxum goctyna: HBIN
A.A. PrutoB https://book.ru/books/943679 pecypc]
2. | Tucun B. B., [IpakTukym : yaueObHoe | Mocksa : U3narenbcTBO [DnekTpon
Kpemep H. I nocooue s [Opaiir, 2021. — 202 ¢. — HBIH
CpEHETO Pexum nocrtyna: pecypc]
poheCCHOHATBLHOTO https://urait.ru/bcode/471477
o0Opa3oBaHUs
3. | umages B. C. ; Maremartunka : yaeOHUK | Mocksa : M3gatenscTBO [DnexTpon
Ilon pen. TuxoHoBa | M NPAKTUKYM JAJIs IOpaiiTt, 2021. — 447 c. HBIN
A. H. CpEJIHETO Pexxum noctymna: pecype]
PO eCCHOHANTBHOTO https://urait.ru/bcode/469417
o0Opa3oBaHHs
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHMS YYEFHOU

KOHTPO.TIB H OlCEHKa

pe3yJbTaTOB

JUCHUIINHBI

OCBOCHMHA

y4ueOHO#

ITUCIUIIINHBI

OCYHICCTBJICTCA IMPCIogaBaTrejieM B HPOLCCCC MNPOBCACHHA PA3THYHBIX (bOpM n BHUJOB

TEKYILICIO KOHTPOJIA, a TAaKXKE IO pE3yJbTaTaM BBIIIOJIHCHHUA CTYACHTaAMHM HWHAWBUAYAJIbHBIX

3aJaHUN.

Pe3yabTaTnl 00yyenust

Kpurepum oneHku

MeToabI OLIEeHKH

1 2
JIMYHOCTHBIE! BriBOBI OnUpatoTcs Ha Habmonenue,
JIL.O1 c(OPMHUPOBAHHOCTH |OCHOBHBIC (DAKTHI U SBIISIOTCS AHKETUPOBAHHUE,
TIpeACTABICHHI O MaTeMaTHKe Kak |O0OOCHOBAaHHBIMHU; IPaMOTHOC TECTUPOBAHUE,

YHUBEPCAIBHOM  SI3BIKE

HayKH,
CPEICTBE MOJEIMPOBAHUM SIBIICHUU

U TOpoHecCoB, HACAX MW MCTOAAX

MaTeMAaTHKHU;

J1.02 IMIOHUMaHNE
3HAYHUMOCTH MAaTEMATHKU TS
HAYYHO-TEXHHUYECKOTO0  Tporpecca,

c(OPMHUPOBAHHOCTh OTHOIICHUS K

MaTEMaTUuKe KakK K qacTu
00II1e9eNIOBeYeCKON KYJIbTYphI Yepe3
3HAKOMCTBO C HCTOpHEH pPa3BUTHUS
MaTeMaTHUKU, SBOJTIOIHCH
MaTeMaTHYeCKUX UJCH;

JI.03 pasBuTHE JTOTrMYECKOrO

MBIIUICHHS, MPOCTPAHCTBEHHOTO
BOOOpaXEHUSI,  aNTOPUTMHYECKOU
KYJIBTYpBI, KPUTUYHOCTHU
MBIIUICHUS Ha YpPOBHE,
HE00X0 MO TUTSt Oymymieit

poeCCHOHATBHON JIeITEIbHOCTH,
JUISE TIPOJIOJDKEHUST 00pa3oBaHUs U

camo00pa30BaHus;

JI.04 TOTOBHOCTD u
CIOCOOHOCTH K 00pa30BaHUIO, B TOM
gpcie ~ caMooOpa3oBaHHMIO,  Ha
NPOTSIKECHUN BCEH JKU3HU,
CO3HATEIhHOE OTHOIIICHHE K

HEMPEPHIBHOMY 00Pa30BaHUIO Kak
YCIOBHIO YCIEIIHOU
npodeccnoHaIbHON u
OOIIIECTBEHHOI JIEITEILHOCTH,

J1.05 TOTOBHOCTD u

COIOCTaBJICHUE (PaKTOB,
IMOHMMAaHHE KIIIOYEBOM MPOOIeMbI
" €€ DIIEMEHTOB; CIIOCOOHOCTE
3a]1aBaTh PA3bICHSIIOIINE
BOHpOCI)I; IIOHNUMAHHUEC
MPOTHUBOPECUUI MEXKITY UICIMU

OKCIICPTHAA OLICHKA
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CIIOCOOHOCTh K CaMOCTOSATEILHON
TBOPYECKOM U OTBETCTBEHHOM
JIeATEIbHOCTH,

J1.06
KOJUIEKTUBHOM

TOTOBHOCTb K
pabore,
COTPYIHHYECTBY CO CBEPCTHHUKAMHU
B 0011e00pa3oBaTeIbHOM,
OOIIIECTBEHHO TIOJIC3HOU, Y4eOHO-
UCCIIEN0BATEIbCKOM, IIPOCKTHOM U
JIPYTUX BUJAX JEATEIHHOCTH;
JL.O7
poecCHOHATBHON JIeATEeIbHOCTH,

OTHOIICHUC K

Kak BO3MOXHOCTHU ydacTuAa B
PCUICHUUN JIMYHBIX, O6I.HCCTB€HHBIX,
ToCyJapCTBCHHBIX,

0OIIeHAIIMOHAIBHBIX TIPOOJIEM;

MeTanpeaMeTHbIe:
M.01 ymenue

CaMOCTOSITENILHO OMPEENTh LIeTH
JESTENIbHOCTH U COCTABIISATH TLIAHbI
JESTENIbHOCTH; CAMOCTOSATEIHHO
OCYIIECTBIISATH KOHTPOJIHUPOBATH U
KOPPEKTHPOBATH JICATEIHHOCTH;
UCIIOJTb30BaTh BCEBO3MOXKHEIC
PECYPCHI TS TOCTHKEHUS
MOCTaBIICHHBIX IIeNIeH U peann3aiuu
TUTAHOB JESITENbHOCTH; BEIOMPATh
YCTIEIIHBIE CTPATETHH B PA3TUYHBIX
CUTYaIUsX;

M.02 ymeHue NpoOTyKTUBHO
00IIaThECS ¥ B3aUMOJIEHCTBOBATEL B
MPOLECCE COBMECTHOM
JESTSIILHOCTH, YUUTHIBATH TO3HUIIAN
JIPYTHX YYaCTHHKOB COBMECTHOM
NesITeIbHOCTH, Y3PPEKTUBHO
pa3pemniaTh KOHQIUKTHBIE
CUTYaIlUH;

M.03 BnaseHre HaBbIKAMU
MO3HABaTEJIbHOM, yueOHO-
HCCIIEIOBATENILCKON U MPOEKTHOM
JESITEIIbHOCTH, HaBBIKaMHU
paspernieHus mpo0aeM; ClToCOOHOCTh
¥ TOTOBHOCTH K CAMOCTOSITETbHOMY
MOWCKY METOJIOB PEIICHHUS
MPAKTUYECKHX 3a7a4, IPUMEHEHUIO

UYerkas opranusaius yCTHOTO
OTBETA.

YMeHue aHanu3upoBaTh
y4ueOHbIE 3aJaHHs, BRIOUPATh
ONTUMAJILHBINA CLIOCO0 pelieHus
3a/1a4.

HayuHnast KOppeKTHOCTb
(TOYHOCTH B UCIOJIB30BAHUU
TEOPETUUECKOTO MaTeprana).
TeopeTnyeckue noJI0KEHUS
MOAKPETIISIOTCS TPAKTHYECKUMU
YMEHHSMH TPH BHIMIOTHCHUN
3aJIaHU .

YMeHue HaxoIUTh TPUIUHHO-
CJIE/ICTBEHHBIE CBSI3U.
CrocoO6HOCTh YETKO OTBEYATh HA
MTOCTaBJICHHBIE BOMPOCHI.

VY CTHBIN 1 THCEMEHHBIN
OIpoC, OLICHKA
BBIITOJIHCHUS
MPaKTUYECKHUX
3aJIaHuH,
AK3aMEHAIIMOHHBIX
3aJaHUH.
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Pa3IMYHBIX METO/I0B IMO3HAHMUS;

M.04 roToOBHOCTb U
CIIOCOOHOCTH K CAMOCTOSATCIILHOM
UH(POPMALIMOHHO-TIO3HABATEIBHOM
JEATEIbHOCTH, KPUTHIECCKU
OIICHUBATh U HHTEPIPETUPOBATH
nHpOopMaIrIo, MOIy4aeMyro 13
Pa3IMYHBIX HCTOYHHUKOB;

M. 05 BianeHue I36IKOBEIMH
Cpe/CTBaMu: YMEHUE SICHO, JIOTUYHO
Y TOYHO U3JIaraTh CBOIO TOUKY
3pEHMs], UCTIOJIB30BaTh a/IEKBATHHIE
SI3LIKOBBIC CPEJICTBA;

M.06 Bi1aneHNEe HaBLIKAMU
MMO3HABATEIIbHON PeJICKCUN KaK
OCO3HAHUS COBEPIIACMBIX JACHCTBUI
Y MBICJIUTEIILHBIX MPOIIECCOB, UX
pe3yJIbTaTOB U OCHOBAHUM, TPAHUI]
CBOCTO 3HAHUS U HE3HAHUS, HOBBIX
MO3HABATEJIbHBIX 3a71a4 U CPEACTB
JUIS UX JOCTYDKCHUS;

M.07 neneycTpeMiI€eHHOCTb B
MOKCKaX U MPUHATUHU PEUICHHH,
COO00pa3UTENHHOCTh U UHTYUIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX
MPEICTABJICHHH; CIOCOOHOCTD
BOCIIPUHUMATH KPacoTy U
TapMOHHIO MUDA;

npeaMeTHbIE:
I1.01 chopmupoBaHHOCTH

MPEJCTABICHUN O MAaTEMATHKE KaK
YaCTH MUPOBOU KYyJIbTYpPHI U MECTE
MaTE€MaTHKE B COBPEMEHHOMN
UBUJIM3AIUH, CII0CO0aX OMHUCAHUS
ABJIEHUH peaIbHOrO0 MUpa Ha
MaTE€MaTUYECKOM S3BIKE;

I1.02 chopmupoBaHHOCTH
IIPEACTABJICHUI O MAaTEMAaTHYECKUX
MOHATUSIX KaK BaKHEHIIINX
MaTE€MaTHYECKNX MOJEISIX,
MTO3BOJISFOIINX ONMKCHIBATH U
M3y4aTh Pa3HbIE MPOLECCHI U
ABJICHM; TIOHUMaHUE BO3MOXKHOCTH
AKCHOMAaTH4YECKOI'0 IIOCTPOCHUS
MaTE€MaTU4YECKUX TEOPHA;

3HaHUE TEOPETUUECKOTO
yuyeOHOro MaTepuana, yMeHHe
MIPUMEHSITh €T0 JUIS PEeIleHUs
MPAKTUYECKUX 3aJaHHI.
JleMOHCTpalus JOTHYEeCKOT0o U
QITOPUTMUIECKOTO MBIIIIJICHUS
MIpH PEIICHUN 3a]1ad.

Orenka pe3ysabTaToB
YCTHBIX U TUCbMEHHBIX
OTBETOB,
TECTUPOBAHUS,
BBITTOJIHEHUS
MPaKTUYECKHUX
3aJlaHuM,
CaMOCTOSTEIIbHBIX
paoor,
9K3aMEHaIMOHHBIX
3aJIaHU M.
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I1.03 Bnagenue meToiaMu
JI0Ka3aTeNbCTB U aITOPUTMOB
pelleHus, yMEHUE UX IPUMCHSITh,
IIPOBOAMTH JOKA3aTEIbHbIE
paccyXJIeHUS B X0JI€ PEUICHUS
3ajady;

11.04 Bnanenue
CTaHJapTHBIMU IIPUEMaMU PELICHUS
paloOHaIbHBIX U HPPALMOHAIIBHBIX,
[I0KAa3aTeNIbHbIX, CTEIICHHBIX,
TPUTOHOMETPUUECKUX YpaBHEHUI U
HEPABEHCTB, UX CUCTEM;
HCIOJIb30BaHUE TOTOBBIX
KOMIIBIOTEPHBIX POTPaMM, B TOM
qrclie 7Sl IOUCKA IMyTH PEIICHUs U
WLUTIOCTPAIMK PEIlIeHUs] ypaBHEHU N
Y HEPaBEHCTB;

I1.05 chopmupoBaHHOCTH
MIPEACTABICHUI 00 OCHOBHBIX
HOHSTUSIX MAaTEMATUYECKOTO
aHaJIM3a U UX CBOWCTBAX, BJIaJICHNUE
YMEHHEM XapaKTepU30BaTh
nose/ieHne GyHKLUH,
MCII0JIb30BAaHUE TIOJTYyYEHHBIX
3HAHWUM JUIS OMMCAHUS U aHAIIN3a
pEATBbHBIX 3aBUCUMOCTEN;

I1.06 B1ameHEe OCHOBHBIMU
HOHSTHUSIMH O TUIOCKUX U
MIPOCTPAHCTBEHHBIX
reoMeTpHuUecKux GUrypax, ux
OCHOBHBIX CBOMCTBaXx;
c(OpPMHPOBAHHOCTb YMEHUS
pacro3HaBaTh F€OMETPUUECKHE
burypsl Ha yepTexax, MOJIeJsIX U B
pealbHOM MHpE; IPUMEHEHUE
M3Y4YEHHBIX CBOWCTB
reoMeTpuueckux Guryp u popmyn
JUISL pELIEHUS] TEOMETPUUECKUX
3a/1a4 1 33/1a4 C MPAKTUIECKUM
COJIepIKaHUEM;

I1.07 chopmupoBaHHOCTH
IIPEJICTaBICHUH O Mpoleccax u
SBJICHUSX,, UMEIOIIUX
BEPOATHOCTHBIN XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX
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B PEabHOM MHUPE, OCHOBHBIX
MOHSITHSIX DJIEMEHTAPHOU TeOpHH
BEPOSATHOCTH, YMEHHUE HAXOWUTh U
OIICHUBATh BEPOSITHOCTH
HACTYIUICHHSI COOBITHI B
MPOCTEHINNX MPAKTUYCCKUX
CUTYaIUSAX ¥ OCHOBHBIC
XapaKTEPUCTHKH CITydalHBIX
BEJIMYHH;

I1.08 Biasenue HaBBIKAMU
HCIIOIBL30BaHUSA TOTOBBIX
KOMIIBIOTEPHBIX MPOTPAMM MIPH
pCIIeHUH 33/1a4;

Hepeqeﬂb JIUIHOCTHBIX PE3yJ/IbTaTOB, 0OCBAUBACMbIX B paMKaX NMPOorpaMMbl BOCIIUTAHUSA !

JIP.2 IlposiBieHre akTUBHOM
rpakAaHCKOM MO3ULIHH,
JIEMOHCTpPALIMS IPUBEPKEHHOCTU
MPUHIUIIAM YECTHOCTH,
MOPSIIOYHOCTH, OTKPBITOCTH,
9KOHOMUYECKOU aKTUBHOCTH U
Y4acTHsI B CTYJIEHYECKOM U
TEPPUTOPUATHHOM
CaMOYTIPaBJIEHUH, B TOM YHCIIE€ Ha
YCIIOBUSX 10OPOBOJILYECTBA,
MPOJYKTUBHOCTh B3aUMOJEHCTBUS U
y4acTHsl B ACSITEIHHOCTH
OOIIIECTBEHHBIX OpPraHU3alui.

JIP.4 TIposiBnenne u
JIEMOHCTpAIHS YBAKEHHS K JIFOISIM
Tpy/a, OCO3HAHUE IIEHHOCTH
cobctBeHHOTO TpyAa. CTpemIiieHHne K
(dbopMHpOBaHHUIO B CETEBOII cpelie
JMYHOCTHOTO U MPOECCHOHATBHOIO
KOHCTPYKTUBHOTO «IM(POBOTO
cienay.

JIP.23 Ilonyuenue
00yJaronMMucs BO3MOKHOCTH
CaMOPaCKPBITHS U CaMOpeaTu3alus
JIAYHOCTH.

JIP.30 OcyuiectBiieHue
MOKCKA U YICIOJIb30BaHM
uH(pOpMaIuu, HEOOXOAUMOM TS

[IposiBnsieT akTUBHYIO
rpakIaHCKYIO TTO3HIIUIO,
JEMOHCTPUPYET
MIPUBEPKEHHOCTH MPUHIIUIIAM
YECTHOCTH, MOPSAI0YHOCTH,
OTKPBITOCTH, IKOHOMUUECKOT
AKTUBHOCTH U Y4acTHs B
CTYJICHUYECKOM U
TEPPUTOPHATBHOM
CaMOYTIpaBJIEHWH, B TOM YHCIIE
Ha yCJIOBHSIX JOOPOBOJIYECTBA,
MPOTYKTUBHOCTD
B3aUMOJCICTBUSA U y4acTHs B
JeITEIIEHOCTH OOIIECTBEHHBIX
OpraHu3aIui.

[IposiBisieT 1 1EMOHCTPUPYET
YBa)KEHUS K JIIOSIM TPYAa,
0CO3HAeT [IEHHOCTh
COOCTBEHHOTO Tpy/a.
CrpemuTcst K pOpMHUPOBAHHIO B
CETEBOM cpeJie IMYHOCTHOTO U
po¢eCCHOHATBLHOTO
KOHCTPYKTUBHOTO «1IU(POBOTO
crenay.

Peanusyer nosydeHHyo
BO3MOYKHOCTh CAMOPACKPBITUS U
camopealln3aliy JUYHOCTH

Ocy11ecTBIISET MOUCK U
WCTIOJIb30BaHNE HH(DOpMAITUH,
HE0OXOTUMOM TSI

HaOmronenue
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3 PEKTUBHOTO BBHIMOTHEHUS
pa3jIinuHbIX 3a/4a4,
poeCCHOHATBLHOTO ¥ IHYHOCTHOTO
pa3sBUTHSL.

3¢ PEKTUBHOTO BBITOTHEHUS
Pa3siiMiHbIX 3a/a4,
poheCCHOHATLHOTO U
JIMYHOCTHOTI'O pa3BUTHUA.
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