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1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOr'PAMMBI YYEBHOM
TACIATITAHBI

OV /. 04 MaTtemaTuka

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

Pabouass mporpamma o0mieoOpazoBaTenbHON y4eOHOW AMCHUILIUHBI «MareMaThKa»
npelHa3HayeHa A M3Y4YeHHUs] MaTeMaTUKU Ha 0a3e OCHOBHOrO OOIIEro 0Opa3oBaHUS NPU
MOJATOTOBKE  CIELMAIUCTOB  CPEJHEro 3Be€Ha W SBJSIETCS  COCTaBHOM  4acThiO
0011e00pa30BaTEIbHOrO LMKJIA OCHOBHOM 0Opa30BaTeIbHOM MpPOrpaMMbl B COOTBETCTBUU C
@I'OC CIIO no cnennanbaocTr 23.02.08 CTpOUTENHCTBO KENE3HBIX TOPOT, MYTh U IYyTEBOE
X0341UCTBO

PaGouas mporpamma yueOHOW AMCHMILTUHBI pa3paboTaHa Ha OCHOBE (heaepaabHOTro
rOCYJapCTBEHHOTO O00pa30BaTEIbHOTO CTaHAapTa CcpeaHero oomiero oobpa3zoBanus (YTB.
npuka3zoM MunucrepctBa oOpasoBanusi u Hayku P® ot 17.05.2012 1. Ne 413) u npumepHOit
OCHOBHOI 00pa3oBaTelbHON MpPOTrpamMMbl, OJOOPEHHOW perieHneM (deaepaabHOro yueOHo-

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

3).

1.2. leap u ni1anupyeMble pe3yJibTaThl 0CBOCHHUS TUCHHUIIUHBI:
OcHOBHOW  HeJbI  OCBOCHMS  0O0lIeoOpa3oBaTeNbHON  y4eOHON  TUCIMIIMHBI
«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!
pa3ieioB U TEM CTYJAEHTOB JIMYHOCTHBIX
MeTanpeaMeTHbIX,
NpeIMETHBIX Pe3yJbTATOB,
¢opMupoOBaHNIO KOTOPBIX
Croco0CTBYET 3JIEeMEHT
NPOrpaMmbl
1 2 3 4
1 cemecTp
Paznen 1. AITEBPA U HAYAJIA AHAJIU3A
Tema 1.1. IToBTopenne |Coaep:kanue yue0HOro MmaTepuasa 2
Pemenmne 3a7a4d ¢ MCIIOIb30BaHMEM CBOMCTB YHCEN M CUCTEM CUHCIICHHS, NCITUMOCTH, JOJNCH I101-T108,
U 4acTe, MPOLIEHTOB, MOyJIeH yucen. Pemenne 3a1a4 ¢ HCIIONb30BAaHUEM CBOMCTB CTEIIEHEN JI01-07
U KOpHEH, MHOTOWICHOB, MpPeoOpa3oBaHUl MHOTOWIEHOB U APOOHO-pAllMOHAIIBHBIX M.01-M.07,
BBIPAKECHUU. JIP2, JIP4,
JIP23, JIP30
CamocrosiTesbHas padoTa 4
Pemienne TMHENHBIX ¥ KBAJAPATHBIX YPABHEHUI U HEPABEHCTB.
Tema 1.2.Pa3Butue Conep:xanue yuedOHOro MaTepuaJia 2
IOHSATHS O YHUCJIE Lemnpie u panuonanbHble uncia. [eiictBurenpHple uncna. [[pubmmkeHHBIE BBIYHCIICHUSL.
Kommutekcubie umcina. Kopuu, cremenu u jorapudMbl. BeimonHeHue apu(MeTHIecKux
JEUCTBUN HAJ| YUCTIAMU, COYETasl YCTHBIE U MUCbMEHHBIE TPUEMBI.
HaxoxneHne mpHOMIKEHHBIX 3HAUYEHWH BENWYMH W TOTPEIIHOCTEH  BBIYMCICHHUN
(abcoIOTHOM U OTHOCUTENBHOM ); CpaBHEHHE YHCIIOBBIX BBIPAKEHUH.
Haxoxxnenre ommOOK B MpeoOpa30BaHUAX M BBIUMCICHHUSX (OTHOCHTCS KO BCEM IYHKTaM
POrpaMMBbl)
CamocTrosiTenbHast padoTa 4

JIefCTBUS C KOMIUIEKCHBIMU YHCIIAMU.




Tema 1.3.Kopuu n
CTemeHM.

Conep:xanue yueOHOro MaTepuaJia

O3HakOMJIEHHE C TIOHSITHEM KOPHS N-i CTElmeHW, CBOWCTBAMH DPAIWKajOB W IPaBHIAMHU
CpaBHEHUS KOPHEH.

DopMynHpOBaHUE OMpPENCICHUSI KOPHS U CBONCTB KOpHEH. BrlumclieHne W CpaBHEHHE
KOpHEH, BHITIOTHEHNE NIPUKHUIKKA 3HaueHUs KopHs. [IpeobpazoBaHue YNCIOBBIX U OYKBEHHBIX
BBIPQXCHH, COJEPKAMINX PATUKAIIBL.

BrinosmHeHME pacdeToB 1Mo GpopMysiaM, COASPIKAIINM PaJUKAIIbl, OCYIIECTBIISAS HEOOXO0IUMBIC
MOJICTAHOBKM ©  TpeoOpasoBanus. OmnpejeiecHue paBHOCUIBHOCTH  BBIPAKEHUH ¢
paaukanamu. Pelienne nppanroHanbHbIX YPaBHEHUN.

Conep:xanue yueOHOro MaTepuasa

O3HaKOMJICHUE C TIOHSATHEM CTEIEHHU C JeHCTBUTEIbHBIM MIOKA3aTEIIEM.

Haxoxxnenne 3Ha4YeHUH CTENEHHW, HUCIOJB3Ys NpPHU HEOOXOAMMOCTH HMHCTPYMEHTAIbHBIC
CpelCTBa.

3anuceIBaHUE KOPHS N-i CTENEHM B BUJIE CTEIIEHHU C APOOHBIM IOKa3aTejIeM U Ha00OPOT.
@opMyNHpOBAaHUE CBOWCTB CTENEHEW. BrlunciaeHue cremeHeil ¢ palMOHaJIbHBIM
IMOKa3aTeJIEM, BBIIIOJIHCHUEC NPUKUIAKN 3HAYCHUA CTCIICHU, CPABHCHUC CTETICHEM.
[TpeoOpazoBaHue YHUCIOBBIX U OYKBEHHBIX BBIPRKEHH, COACPIKAIIMX CTENCHH, MPUMEHSS
cBolcTBa. PenieHne noka3aTenbHbIX YPaBHEHUH.

O3HakoOMJIEHHE C TPUMEHEHHEM KOpHEH U CTeNeHe! MpH BBIUMCICHUN CPEIHUX, IETeHUN
OTpe3Ka B «30JI0TOM CEYCHUM.

CamocTrosiTenbHast padoTa
Berrunciienne KopHei, pelieHne nppauroHaIbHBIX YPaBHEHUH.

Tema 1.4. Jlorapugm.
Jlorapudm umcaa.

Coaepsxanue y4e0HOro MaTepHuaJia
Jlorapudm. Jlorapudm uncna. OcHOBHOE JOrapupMUIEcKOe TOKIECTBO.

Conep:xanue yueOHOro MaTepuaJa
Jecatrnunbie 1 HaTypanbHbIe norapudMel. [Ipasuna neficteuii ¢ morapudpmamu. [lepexon k
HOBOMY OCHOBAHHIO.

Tema 1.5.
IIpeodpa3oBanue
Jorapu(pMuvdecKux
BbIpaxKeHU

Conep:xanue yueOHOro Marepuasa
BrimonHeHe mpeoOpazoBaHmii BEIpaXEHUH, IPUMEHEHHE (POPMYII, CBA3aHHBIX CO
CBOWCTBaMH CTeTieHe! U Jorapudmos

Conep:xanue yueOHOro MaTepuasa
Omnpenenenre 00JIacTH TOMyCTUMBIX 3HAYSHHI JIOrapu(hMUIECKOTO BRIpaKeHUs. Pemenue
sorapu(MUYECKUX ypaBHEHHH.




Conep:xanue yueOHOro MaTepuaJia
Omnpenenenne 00IacTH TOMMyCTUMBIX 3HAYSHHUN JTOTapu(MUIECKOTO BRIpaKeHus. Pemenne
norapu()MHIECKUX ypaBHEHHH

CamocrosiTeibHasi padoTa

CBoiicTBa CTENEHH C JCHCTBUTENBHBIM NIOKa3aTeNIeM, PELICHUE TOKA3aTeNbHBIX YPABHEHUH U
HEPaBEHCTB.

JHeiicTBus ¢ norapupmMamu, pelieHre Jorapu(hMUUECKIX YpaBHEHHI U HEPaBEHCTB.

Paznen 2 OCHOBBI TPUTOHOMETPHH

Tema 2.1
NOHATUSA

OcHOBHbBIE

Conep:xanue yueOHOT0 MaTepHaJa

N3ydyeHue pajuaHHOTO METOIa U3MEPEHUS YIIIOB BPALLEHUS U UX CBSI3U C TPaJyCHON MEPOM.
N3o6paxeHre yriioB BpalleHHUs Ha OKPYKHOCTH, COOTHECEHHE BEJTMYHHBI yTia ¢ ero
PaCIOIO0KEHUEM.

Conep:xanue yueOHOro Marepuasa
Panunannas mepa yrina. Bpamarensnoe asmxenue. CHHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC
YHca.

Conep:xanue yueOHOro MaTepuasa
DopmynupoBaHUe ONpeIeICHUI TPUTOHOMETPUIECKUX (PYHKIUH JJIsl YTIIOB TOBOPOTA U
OCTPBIX YIJIOB IPSAMOYTOJIFHOTO TPEYTOJIbHUKA U OOBACHEHNE UX B3aMMOCBSI3H

Coaepsxanue y4e0HOro MaTepHuaJia
DopMyTUpOBaHUE ONPEACICHUI TPUTOHOMETPHUIECKUX (PYHKIUH ISl YTJIOB TOBOPOTA U
OCTPBIX YTITIOB MPSIMOYTOJILHOT'O TPEYTOJIbHUKA U OOBSICHEHHE X B3aMOCBSI3H

CamocTrosiTenbHast padoTa
H3roroBiieHne Mojeln TPUTOHOMETPUUYECKOTO Kpyra

Tema 2.2

OcHOBHbBIE

TPUTOHOMETPHYECKHe

TOXKIEeCTBA

Conep:xanue yueOHOro MaTepuasa
[MpuMeHeHHEe OCHOBHBIX TPUTOHOMETPHUYECKHUX TOXKACCTB [T BEIYUCICHUS 3HAUCHUH
TPUTOHOMETPUYCCKUX (PYHKITUH MO OJTHON M3 HUX

Conep:xanue yueOHOro Marepuasia
HpI/IMeHeHI/Ie OCHOBHBIX TPUT'OHOMETPUUYCCKUX TOXKIACCTB JJIsI BBIYUCIICHUA 3HAYEHUH
TPUTOHOMETPUUECKUX (PYHKLHUH 10 OTHON M3 HUX

Conep:xanue yueOHOro MaTepuaJia
CDOpMYJ'H:I IIPUBCACHMUA. CDOpMy.TIBI CJIOKCHHUA.

T101-T108,
J101-07
M.01-M.07,
JIP2, JIP4,
JIP23, JIP30




Conep:xanue yueOHOro MaTepuaJia
®opmyinbl yBoeHUA. POpMyJIIbl OJOBUHHOTO YIJIA.

Conep:xanue yueOHOT0 MaTepHaJa

N3ydenune 0CHOBHBIX (DOPMYII TPUTOHOMETPHUH: (POPMYIIBI CIIOKEHUS, YABOCHUS,
peoOpa3oBaHUs CyMMbI TPUTOHOMETPUUSCKUX (DYHKITUI B MPOU3BEICHUE U ITPOU3BEICHUS B
CYMMY ¥ IPUMEHECHHUE MPH BEIYUCIICHHN 3HAUYCHHS TPUTOHOMETPHUYECKOTO BBIPKEHUS U
VIPOIIEHUS €To0.

Tema 2.3. C 5
Tpeodpasosanus ojep:kaHue y4eOHOro MaTepuaia
npocreiimmx W3yueHne oCHOBHBIX (OPMyYJT TPUTOHOMETPUH: (POPMYJIBI CIIOKEHHS, YABOCHHUS,
npeoOpa3oBaHHs CYMMBI TPUTOHOMETPUYECKUX (DYHKIMH B TPOU3BEACHUE U IPOU3BEACHUS B
TPUTOHOMETPHYECKHX peobp y P P pynu P H P A
e —— CYMMY M IPUMEHEHHUE MPH BEIYUCICHUH 3HAUYEHHS TPUTOHOMETPHUYECKOTO BBIPAKECHUS H
YIPOLICHUS €ro.
Conep:xanue yueOHOro MaTepuasa
O3HaKOMJIEHHE CO CBOMCTBaMHU CUMMETPHH TOUEK Ha €TUHUYHON OKPYKHOCTH U
NPUMEHEHHUE UX IS BBIBOJA (GOPMYJT IPUBEICHUS
CamocTrosiTeTbHasi padoTa
[IpeoOpa3oBaHre TPUTOHOMETPUYECKHUX BBIPAXKEHUH C HCIIOIb30BaHUEM (HOPMYIT
TPUTOHOMETPHUH.
Conep:xanue yueOHOro MaTepuasa
IIpocreiimme TpUroHOMETpUYECKHE ypaBHEHMs. lIpocreiilie TPUrOHOMETPUYECKUE [101-T108,
HEPaBEHCTBA. JI01-07
Tema Conep:xanue yueOHOro MaTepuasa 1314321 _IJ\'[/[I(’)Z,
Peurenue o ¢popmynam u TpPUTOHOMETPHUYECKOMY KPYTY MPOCTEUIIMX TPHUTOHOMETPHUECKUX ° ’
2.4.Tpuronomerpuyeckue JIP23, JIP30

ypPaBHeHUs U
HepaBeHCTBA

ypaBHEHUI.

Conep:xanue yueOHOro MaTepuasa

IIpumeneHue oOIMX METOIOB PEIIeHUs] YpaBHEHUH (TIPUBEICHNE K JIMHEHHOMY,
KBaJpaTHOMY, METOJ] Pa3JIO’KEHHUS Ha MHOXHTEINH, 3aMEHbI IEPEMEHHON ) TIPH PEIIEHUH
TPUTOHOMETPUIECKIX YPaBHEHHA.

Conep:xanue yueOHOro MaTepuasa

[IpumeHeHre OOIIMX METOMIOB PEIICHUs ypaBHEHUH (IPUBECHIE K THHEHHOMY,
KBaJIpaTHOMY, METOJ Pa3IOKEHNU HA MHOKUTEJH, 3aMEHBI IEPEMEHHON) TIPY PeLIeHUN
TPUTOHOMETPUYECKUX YPaBHEHHUI




Conep:xanue yueOHOro MaTepuaJia
YMeHHe 0TMEeYaTh Ha KpyTe PELICHHs IPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB

CamocrosiTeibHasi padoTa
Pemienne TpUroHOMETPUYECKUX YPAaBHEHUN.

Tema 2.5 OopaTtHbIe
TPUTOHOMeETPHYECKHe
byHxunu

Conep:xanue yueOHOro MaTepuaJa
O3HaKOMJIEHHE C TIOHATHEM OOPAaTHBIX TPUTOHOMETPHUIECKUX (DYHKIIHH.

Conep:xanue yueOHOro Marepuasa
ApKCHHYC, apKKOCUHYC, ADKTAHI'€HC YUCIIA.

Conep:xanue yueOHOT0 MaTepHaJa
N3zyuyenue onpeaeneHnii apkCUHyca, apKKOCHHYCa, apKTaHTeHca YHca.

Conep:xanue yueOHOro MaTepuasa
N3o0paxeHne apkCHHyca, apKKOCHHYCA, apKTAHTEHCA HA CIUHIUYHON OKPY>KHOCTH.

Conep:xaHue y4eOHOro MaTepuasa
Penrenne TpuroHOMeTpHUECKUX YpaBHEHHE C TPUMEHEHUEM 00paTHBIX
TPUTOHOMETPUUECKUX (PYHKITHH.

Paznen 3.@yHkuun, ux cCBOMCTBA H rpadpuku

Tema 3.1. ®yHkuun

Conep:xanue yueOHOro Marepuasa

O3HaKOMIICHHE C TIOHATHEM nepeMeHHoﬁ, npuMepamMmu 3aBUCHMOCTEH MCKAY NICPEMCHHBIMU.

O3HakoOMJICHHUE C MTOHATHEM Tpaduka, orpeaeIeHre IPHHAUICKHOCTH TOYKH TPapHUKy
¢ynkuun. Onpenenenue mo GopMmysie npocTeiiieii 3aBUCMOCTH, BHJIa ee rpaduka.
BripaxkeHue 1mo Gpopmysie o1HOM EpeMEHHOM Yepe3 APYyTrue.

Conep:xanue yueOHOro MaTepuasa

O3zHakoMIIEHHE C ompesiesieHneM QyHKInH, popMmynuposanne ero. Haxoxmaerne oomactu
onpezaeneHus u 001acTy 3HaUeHUH GyHKmU. [locTpoeHue rpadkoB CTETIEHHBIX U
norapupmMudeckux GyHkiuid. O3HaKOMIICHUE C MTOHITHEM HENPEPHIBHON NIEPUOINICCKON
¢byHKIMH, HOPMYJIUPOBAHUE CBOMCTB CUHYCA U KOCHHYCA, IOCTPOSHUE UX IPa(HKOB.

T101-1108,
J101-07
MO01-M07,
JIP2, JIP4,
JIP23, JIP30
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Tema 3.2.CBoiicTBa
bysxuum.

Conep:xanue yueOHOro MaTepuaJia

MOHOTOHHOCTB, YETHOCTh, HEYETHOCTbD, OTPAHUYEHHOCTh, IEPUOANYHOCT. [IpoMexyTKku
BO3pacTaHus M YObIBaHU, HANOOJIbIIIEe 1 HAUMEHbIIIEe 3HAUEHUS, TOYKH SKCTPEMyMa.
I'padmueckast uatepriperanus. [I[pumepsbl QyHKIIMOHATHHBIX 3aBUCHMOCTEH B PEATbHBIX
mporieccax M sBieHusX. Apudmerndeckue omnepanun Haa QyHKIuIMA. O3HAKOMIICHHE C
npuMepamMu (pyHKIIMOHAIBHBIX 3aBHCHMOCTEN B PEATBHBIX MPOIECCaX U3 CMEKHBIX
nucuuruinH. O3HAaKOMJICHHE C TOKA3aTeIbHBIMH PACCYKICHUSIMHA HEKOTOPBIX CBOHCTB
JIMHENHON U KBAADATUYHON MVHKIMNA. IDOBEIEHNE UCCIIEN0BAHNS TUHENHON., KVCOYHO-

Conep:xanue yueOHOT0 MaTepHaJa

Crnoxnas pynkuus (komnosunus). [Toustre o HenpepsiBHOCTH QyHKIMU. CTETICHHBIE,
MoKa3aTeNnbHbIe, TorapuQMUIecKue 1 TpuroHomerpuueckue pynkuun. [loctpoenune u
yteHne rpadukoB pyHkumid. MccnenoBanue GpyHKINN.

Conep:xanue yueOHOro MaTepuaJa

OO6patHbie TpuroHoMeTprueckue pyHknuu. [IpeodpazoBanus rpadukos. [lapamiensHbIid
NEPEHOC, CUMMETPHUA OTHOCUTCIIBHO ocel KOOpAWHAT U CUMMETPUA OTHOCUTEJIILHO Havalia
KOOPJMHAT, CAMMETPHSI OTHOCUTEIIBHO IPSAMOM Y= X, PaCTSKECHUE U CKATUE BIOJb OCEU
koopauHat. CocraBiieHre BUAOB (DyHKIMIA IO TAHHOMY YCIIOBHUIO, PEIICHHE 3a/1a4d Ha
sKcTpeMyM. BemmonHerne nmpeodpa3zoBanwuii rpaduka GyHKIMH. Berancienne 3HaueHn i
¢byHKIMi o 3HaUeHUIo apryMeHTa. OrnpeaeneHue MoIoKeH!s TOUKU Ha rpaduke 1Mo ee
KOOpIWHAaTaM U HaoOOopoT.

Tema 3.3. O6paTHbIe
yskuuun.

Coaepsxanue y4eO0HOro MaTepuaJia

N3yyeHne noHsATHS 00paTHOHN QyHKINH, ONpE/IeieHUe BUAA U MOCTpOeHHE Tpaduka
00paTHOH (PyHKIIMHU, HAXOXKICHUE €€ 00JaCTH ONPeIeICHHs U 001aCTH 3HAYCHUH.
[TpumeneHue cBOWCTB QYHKIIHIA TIPU MCCIIEOBAHIH YPAaBHEHUH 1 pEIICHUH 33134 Ha
sKcTpeMyM. O3HaKOMJICHHE C TIOHSTHEM CIIOKHOHM (PyHKINUHU

Coaepsxanue y4e0HOro MaTepHuaJia

[TpumeHeHue cBOMCTB QYHKIIHIA JJIsl CPABHEHUsI 3HAYEHUH TPUTOHOMETPHUECKUX (PYHKITHH,
peLIeHNs TPUTOHOMETpUYECKHUX ypaBHeHuH. [loctpoenune rpadukoB oOpaTHBIX
TPUTOHOMETPUUECKUX (PYHKLUH 1 onpezesieHre 1Mo rpadukam ux cBOCTB. BeinonHnenue
npeoOpazoBaHus rpagKOB

CamocTrosiTenbHast padoTa
Pemenune oOpatHbIX QyHKINH
HUccnenoBanne GyHKIUM O €€ rpaduKy.
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Pasznen 4. Hauana MaTeMaTH4eCKOro aHAJIN3a

I101-T108,
Coaepsxanue yueOHOro MaTepuaJia JI01-07
O3HaKOMIIEHHE C TIOHATHEM YHCIIOBOM MOCIEN0BATENbHOCTH, CII0CO0aMHU €€ 3a/laHu, MO1-M07,
BBIYHMCIICHUSIMH €€ YICHOB JIP2, JIP4,
JIP23, JIP30
Conep:xanue yueOHOro MaTepuasa
O3HaKOMJIEHHUE C TIOHATHEM IIpeelia MOCe10BaTEIbHOCTH.
Conep:xanue yueOHOro MaTepuasa
Tema 4.1. O3HaKOMJICHHE C BBIYHCIICHUEM CYMMBI OECKOHEYHOTO YHCIIOBOTO Psifia Ha IpUMeEpe
HocrenosarensHocTH BBIYMCIICHHS CYMMBI OECKOHEUHO YOBIBAIOILEN F€OMETPHUECKON MIPOrPECCHHU.
Conep:xaHue y4eOHOro MaTepuaJsa
Pemrenue 3agay Ha npuMeHeHne GOPMYIIBI CyMMBI OECKOHEYHO YOBIBAIOIIEH
T€OMETPUUYECKON IPOrpeccuu
Conep:xanue yueOHOro MaTepuasa
CriocoObI 3a71aHus ¥ CBOWMCTBA YHCIIOBBIX MOcienoBarenbHocTeil. CylecTBOBaHUE Mpeiesna
MOHOTOHHOU OrpaHHUYEHHON MOCne10BaTeNbHOCTH. CyMMUPOBAHUE MOCIEI0BATEIBHOCTEN.
Conep:xaHue yueOHOro MaTepuasa
O3HaKOMJIEHHE C TTIOHATHEM IIPOU3BOIHOM. [101-T108,
JI01-07
Conep:xanue yueOHOro Marepuasa MO1-M07,
N3zyyenne u hopMynHpoOBaHHE €€ MEXaHUUECKOT0 M TEOMETPHUYECKOTO CMBICIIA, H3y4YCHHUE JIP2, JIP4,
ITOPUTMA BBIYMCIICHHS TPOU3BOAHOM Ha MPUMEpE BBIUMCIICHNSI MTHOBEHHOH CKOPOCTH H JIP23, JIP30

Tema 4.2. IIpousBoanas

yriaoBoro ko3 duirienTa KacaTeIbHOM.

Conep:xanue yueOHOro MaTepuasa
IIpousBoaHbBIE CYyMMBI, PA3HOCTH, IIPOU3BEACHUS, YACTHBIE.

Conep:xanue yueOHOro MaTepuasa
[Tpoun3Bo/IHBIC OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHH.

Conep:xanue yueOHOro MaTepuasa
YcBoenue npaBui qudhepeHInpOBaHus, TA0IUIBI TPOU3BOAHBIX AIEMEHTAPHBIX (PYHKIIUH,
npuMeHeHue 1 muddepeHnnpoBanus GyHKIHNA, COCTABICHUS YPaBHEHHS KacaTebHOH.

Conep:xanue yueOHOro MaTepuaJia
CocraBiieHre YpaBHEHHUs KacaTeJIbHOM B 00IIIEM BH/IE.
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Conep:xanue yueOHOro MaTepuaJia
[IpumeHeHre TPON3BOIHON K NCCIIEOBAHUIO (DYHKITHI U TIOCTPOSHHUIO TPAPHKOB.

Conep:xanue yueOHOT0 MaTepHaJa
[TpousBoaHbIe 0OpaTHOW (YHKIIMUA U KOMITO3UITUN (PYHKIINH.

Coaep:xanue yueOHOT0 MaTepHuaJia
Wzydenne TeopeM o CBSI3U CBOWCTB (D)YHKIIMH W TIPOU3BOIHON, (hOPMYyITHPOBKA UX.

CamocrosiTeJIbHasi padoTa
HaxoxxneHve npou3BOIHBIX (YHKITAH.
T'eomeTpryeckuii 1 MEXaHUYECKUI CMBICT HPOU3BOJHOM.

IIpomescymounan ammecmayusn (IK3amen)

Hroro 3a nepsblil cemectp: 144
MakcumanbHas: 144

O6s3atenbHast: 96 (B T. 4. Jiekiun - 96)
CamocrositenpHas padora: 48

2 cemecTp

Conep:xanue yueOHOro MaTepuasa

YcTaHoBneHHE CBSI3M CBOMCTB (DYHKIIMH U IPOU3BOIHON 10 MX rpadukam.

[IpoBeeHre ¢ TOMOIIBIO IPOU3BOIHOM UCcie0BaHMS (DYHKITUH, 33 JaHHON (hOPMYJION.

Conep:xanue yueOHOro Marepuasa
[TpuMepsl UCTIONTE30BAHUS TIPOU3BOIHOM JJIs1 HAXOXK/ICHUS HAUTYYIIETO PEIICHUS B
NPUKIATHBIX 33/]a4ax.

Coaepsxanue y4e0HOro MaTepHuaJia
[TpumeHeHue MPOU3BOIHOM [T PELICHUS 3a/1a4 Ha HaX0KAeHNUEe HanOOoJIbILero,
HaMMCHBUICTO 3HAYCHHUA U Ha HAXOXACHHUE DKCTPEMYyMa

Conep:xanue yueOHOro MaTepuasa
Bropast mponsBojHasi, ee reoMeTpruuecKuil U (PU3NIESCKUN CMBICI.

Conep:xanue yueOHOro MaTepuasa
Haxoxnenne ckopocTy Jiist iporiecca, 3aaHHOro GOpPMYIION U rpad)uKOM.

T101-T108,
J101-07
MO01-M07,
JIP2, JIP4,
JIP23, JIP30
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Tema 4.3.11epBoodpa3znas
W UHTErpaji

Conep:xanue yueOHOro Marepuasa

O3HaKOMIICHHE C TIOHATHEM HHTETpaJIa U IEPBOOOPa3HOM. I101-1108,
J101-07

Conep:xanue yueOHOT0 MaTepHaJa MO1-MO07,

W3yyenne npaBuiia BEIYUCICHHS IepBO0Opa3Hol 1 TeopeMbl HptoTona— JleiOnuma. JIP2, JIP4,
JIP23, JIP30

Conep:xanue yueOHOro Marepuasa

Pemenue 3agau Ha cBsI3b IEPBOOOPA3HOI U €€ TPOU3BOIHOM.

Conep:xanue yueOHOro MaTepuasa

Brrurcnenue nepBooOpa3Hoii i JaHHON QyHKINY.

Conep:xaHue yueOHOro MaTepuasa

Brruncienue nepBooOpa3Hoi il JaHHOW (DYHKITUH.

Conep:xanue yueOHOro MaTepuaJia

OrnpezaeneHHblil HHTErpall. BerurciieHre onpeaeneHHOro nHTerpaia.

Conep:xaHue y4eOHOro MaTepuasa

['eomeTpuyeckuii CMbICI ONPEAEICHHOTO UHTETpaa.

Conep:xanue yue0HOro MaTepuaJia [101-1108,

3aMeHa niepeMEHHON B ONIPEICIICHHOM HHTETpaie. JI01-07

Coaepixanue yueOHOro MaTepuaia MO1-M07,

ITpumeHeHne ONpeNEeNeHHOr0 MHTETPaa s HaX0KIEHUS IO KPUBOIMHENHOM JIP2, JIP4,
JIP23, JIP30

Tpareunu.

Coaepsxanue y4e0HOro MaTepHuaJia
Pemenue 3anau Ha NpUMEHEHUE HHTErPaJIa ISl BEIYUCICHNS (PU3UUECKUX BEJIINYMH.

Conep:xanue yueOHOro MaTepuaJa
Penienue 3a1au Ha NpUMEHEHHE UHTErpalia JIsl BBIYUCICHUS TUTOMIAAeH.

Conep:xanue yueOHOro MaTepuaJa
O0beM Tena BpaleHws.

Conep:xanue yueOHOro MaTepuaJia
IIpuMepsl IpUMEHEHUST UHTErpaja B TEOMETPHH.

Conep:xanue yueOHOro MaTepuasa
[Ipumeps! MprMeHEHUs! HHTErpaia B (PU3HKeE.
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CamocrosiTeibHasi padoTa

Heonpenenennuplii HHTETpal.

Omnpenenennsiii naTerpai. opmyna HeroTtoHa-JleiibHMIIA.
Beruunciienue miomany KpuBOJIMHEHHON TpareniH.

Pasznen 5 YpaBHeHHS U HEPABEHCTBA
I101-T108,
Coaepsxanue yueOHOro MaTepuaJia 2 7101-07
O3HaKOMJIGHHE C MPOCTCUIINMHU CBEJICHWAMH O KOPHAX aHFC6PaH‘IeCKI/IX ypaBHEHUl, MO1-MO07,
NOHATHSAMU HCCIICAOBAaHMSA YPaBHEHMH M CHCTeM YypaBHEHMH. I3ydeHue Teopuu JIP2. JIP4
(v b b
ABHOCUJIBHOCTH YPaBHEHUH U €€ IPUMEHEHHUS.
p M P JIP23, JIP30
Conep:xanue yueOHOro MaTepuasa 2
Tema 5.1. Ypapuenusi u  |[I0BTOpeHHE 3amuCH  PELICHUS CTAHAAPTHBIX YPABHCHHIi, NPUEMOB NPeoOpa3soBaHUs
CHCTeMBI ypaBHeHMii YpaBHEHUH AJISl CBEIEHMs K CTaHAAPTHOMY ypaBHEHHIO. OnpenennTenu BTOPOro U TPEThEro
HOPSIZIKOB.
Conep:xanue yueOHOro MaTepuaJa 2
Pemienne cucteM JMHEHHBIX ypaBHEHHMM € IBYMS W TPEMsl HEM3BECTHBIMU C IOMOILIBIO
olpenieNMTeNel BTOPOr0 M TPEThEro nopsaka PerieHue panmoHANBHBIX, UPPALMOHAIBHBIX,
MOKa3aTEeJIbHBIX M TPUTOHOMETPUYECKUX YPAaBHEHUN U CUCTEM.
CamocTrosiTenbHast padoTa 14
Mertonp! peleHrs ypaBHEHHUM.
ParnmonansHble ypaBHEHHS U HEPABEHCTBA.
Coaepsxanue y4e0HOro MaTepuaJia 2
Penrenne HepaBEeHCTB ¥ CUCTEM HEPABEHCTB C IPUMEHEHHEM Pa3IMYHBIX CIIOCOOOB.
Coaepsxanue y4e0HOro MaTepHuaJia 2 [101-I108,
Tema 5.2. HepaBencrpa |[IPAMCHCHHE MATeMAaTHYCCKMX METOJOB JUIA PCIICHHS COJACPXKATENBHBIX 3a1ad U3 JI01-07
pasIMYHBIX oONacTell HAykKW W TpakTUKu. VHTeprnpeTHpoBaHHE pE3yJNbTaTOB C YYETOM MO01-MO07,
peabHBIX OTpaHWYeHH. Pelenre mokasarenbHpIX U JIOTapu(pMHUECKUX YPaBHEHUN U HEpa- JIP2, JIP4,
BEHCTB I10 U3BECTHBIM aTOPUTMAM. JIP23, JIP30
CamocrosiTeibHasi padoTa 12

UppanmonansHble ypaBHEHHS U HEPABEHCTBA.
IlokazarenbHbIE YpaBHEHUS U HEPABEHCTBA.
Jlorapudmudeckre ypaBHEHHsI 1 HEPaBEHCTBA.
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Tema 5.3. Ucnosb3oBanue
CBOMCTB U rpapukoB
(¢yHkuuil npu pemieHnn
YPaBHeHUI 1
HEepPaBeHCTB.

Conep:xanue yueOHOro MaTepuasa

Hcmnonp3oBanue cBOKUCTB 1 rpadrkoB (DYHKIIHHA T penieHus ypaBHeHn#. [loBTopeHne
OCHOBHBIX IIPUEMOB PEIICHUS CUCTEeM. PellieHue ypaBHEHUN ¢ TIPUMEHEHUEM BCEX MTPUEMOB
(pa3nmoskeHus: Ha MHOXKUTEIIN, BBEICHUS HOBBIX HEU3BECTHBIX, [TOJICTAHOBKH, TPa)uIeCcKOro
Metopa). [IpuMenenne MaTeMaTHYECKUX METOJIOB [T PEIIEHUS COAEP KATEIbHBIX 33129 U3
Pa3IMYHBIX 00JIACTEH HAYKU U MTPAKTHKH.

Conep:xanue yueOHOT0 MaTepHaJa

Pemenue cuctem ypaBHEHW ¢ TPUMEHEHHEM pPa3IMYHBIX CIOCO00B. O3HAKOMIICHHE C
0OIIMMY BOMIPOCAMU PEIIICHUS HEPABCHCTB M UCIIOIB30BAHUE CBOWCTB U rpaduKoB (QyHKIIMIA
IIpH peleHUN HepaBeHCTB MeToa WHTepBaIoB. M300pakeHrne Ha KOOPAMHATHOHN IUTOCKOCTH
MHO>KECTBA PEIICHUH YpaBHEHUI U HEPABEHCTB C ABYMS NIEPEMEHHBIMU U HX CHCTEM.
WHTepnperanys pe3ynbTara, yu4eT peajlbHbIX OTPaHUYCHUM.

Pa3nen 6. BepossTHOCTB U cTaTHCTHKA PadoTa ¢ JTaHHBIMH

Tema 6.1. IloBTOpeHue

Conep:xanue yueOHOro MaTepuasa

Pemrenne 3amay Ha TabnmumuHOe M Tpaduueckoe IMpelcTaBiIeHHE aHHBIX. Mcmonb3oBaHue
CBOMCTB M XapaKTEPHUCTHK UYMCIOBHIX HAOOpPOB: CPEeAHHMX, HAWOOJBIIETO M HAWMEHBIIETO
3HauYeHU, pa3Maxa, Jucnepcuu. Pewenue 3a0au Ha onpedenenue yacmomol U 6epPOSMHOCHU
cobvimuil. Buluucienue seposmuocmeri 6 onvlmax ¢ paGHOBO3IMONCHbIMU IIEMEHMAPHLIMU
ucxodamu. Pewenue 3a0au ¢ npumenenuem xomounamopuxu. Pewenue 3a0au Ha ebiuucieHue
8EPOSAMHOCIEN HEe3A8UCUMBIX COObIMUL, NPUMEHeHUe OPMYIbl CLONCEHUS 8ePOSMHOCHEN.
Pewenue 3adau ¢ npumenenuem ouacpamm Dinepa, Oepesa 6eposimHOCMEU, GOpMYibl
Bepuynnu.

Tema 6.2. DneMeHTHI
KOMOUHATOPUKHU

Conep:xanue yueOHOro MaTepuasa

OCHOBHBIC TMOHATHSI KOMOMHATOPWKH. 3ajauyd Ha IOJCYET YKCla pa3MEIICHHH, Mepecta-
HOBOK, codYeTaHWil. M3ydeHuwe mpaBmiia KOMOWHATOPUKHA W TPHUMEHEHHE IPH pPEUICHUH
KOMOMHATOPHBIX 3a/1a4.

Pemmenne koMOMHATOPHBIX 33/1a4 METOJIOM ITepedopa U IO MPaBHITy YMHOXKEHHS.

Conep:xanue yueOHOro MaTepuasa

Pemenne 3amau Ha mepebop BapuanToB. Popmyna OuHoma Hbrotona. CBoiicTBa
OnHoMHHaANBHBIX Ko3(duumentoB. Tpeyronpuuk [lackams. OObsicHeHME W TpPUMEHEHHE
(bopMyIT sl BEIYMCIICHHST pa3MelleHHi, TePEeCTAaHOBOK M COYETaHWW MpH PElIeHUH 3ajad.
Osnakomienue ¢ OuHomoM HpioToHa u TpeyromsHukoM llackans. Pemenue npakxTuyeckux
3a[a4 C UCHOIb30BaHHEM MOHITHUH U MPaBUJI KOMOMHATOPUKHI

T101-T108,
J101-07
MO01-M07,
JIP2, JIP4,
JIP23, JIP30
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CamocrosiTesibHasi padoTa
OcHoBHBIE (POPMYITEI KOMOMHATOPHKH

Tema 6.3. DjieMeHTHI
TeOPpHHU BEePOSITHOCTEM

Conep:xanue yueOHOr0 MaTepHuaJa

VYenoBHass  BepOATHOCTb. IIpaBuno  ymHOXeHUs BeposTHOCTEH. DopMylia  IOJHON
BEPOSATHOCTH.

JucKkpeTHBIe cay4aiiHbIe BEIMYMHEI U pacnpeaencHus. HezaBucumele ciaydaiiHble BETUYHHEIL.
Pacnpenenenne CyMMBI M IPOU3BEICHNS HE3aBUCUMBIX CITy4allHBIX BEJIMYHH.
MaremaTuueckoe OXHIaHWE W JUCIEpCcHs Clay4dalHOH BeNMWYUHBL. MaremaThyeckoe
OXKHMJAaHWE W JUCIEPCHs CYyMMBI CIy49aWHBIX BEIMYWH. | eOMeTpHUecKoe paclpencicHHe.
BbunomuaneHoe pacnpeeieHue U ero CBOMCTBa.

HenpepsiBHBIE citydaiinble BenuuuHbl. 1IoHSATHE O IUIOTHOCTH BEpOSATHOCTU. PaBHOMeEpHOE
pacipenencHue.

Tema 6.4. IToka3zaTeanLHOE

pacnpenesenue,
napameTpsl.

€ro

Conep:xanue yueOHOro MaTepuaJia

IToka3zarenbHOE pacnpeneneHue, ero napameTpsl.

[TonsiTie 0 HOpPMalbHOM pacmpeneicHud. [lapameTpbl HOPMaTBHOTO —paclpeesCHHS.
[Ipumepsl ciay4alHBIX BENWYHMH, MOAYMHEHHBIX HOPMaJbHOMY 3aKOHY (TIOTpELIHOCTh
WU3MEPEHHI, POCT YEIIOBEKA).

Hepaeenctso YeOnimera. Teopema bepaysuin. 3akoH 0onbiimx yuces. BelOOpOUYHBINH METO
n3MepeHus BeposiTHOCcTel. Porb 3akoHa OOJIBIINX YKCen B HAyKe, IPUPOJIE U OOIIECTBE.
KoBapnauuss 1Byx ciy4aiHeix BenuuuH. lloHsiTHe O KO3(pGHUINEHTE KOPPESLHH.
CoBMmecTHbIE HAOMIOAECHUS [BYX CIy4YalHBIX BEJIMYUH. BpiOopounblii ko3 dumment
KOPPEJTSIUH.

Tema 6.5.971eMeHTbI
MaTeMaTHYeCKO
CTATUCTUKH

Coaepsxanue y4e0HOro MaTepuaJia

O3HaKOMIIEHHE C IPEACTABICHAEM YHCIOBBIX JAHHBIX U UX XapaKTEPUCTHKAMH.

Pemenne IMPAaKTUYCCKUX 3aJad Ha O6p360TKy YHCJIOBBIX JAaHHBIX, BBIYHUCIICHHUEC HX
XapaKTepUCTUK, TeHepalibHasi COBOKYITHOCTh, BEIOOpKA, cpeaHee apupMeTHIecKoe, MEHaHa.

Coaepsxanue y4e0HOro MaTepHuaJia
TlonsiTue o 3ajmadyax MareMaTUYECKOW CTAaTUCTUKW. PelleHne MNpakTUYeCKUX 3ajad C
MIPUMEHEHUEM BEPOSITHOCTHBIX METO/IOB.

Paszpnen 7. I'eomeTpust
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7.1. IloBTOpEeHHUE

Conep:xanue yueOHOro MaTepuaJia

Pemenne 3ama4 ¢ mpuMeHEHNEM CBOWCTB (pUTYp Ha IMITOCKOCTH. 3aaul Ha TIOKA3aTEebCTBO H
IMOCTPOCHNUE KOHTPHIPHUMEPOB. Hcnonb3oBaHue B 3agadax HpOCTefIIHHX JIOTUYCCKHUX MpaBUJI.
Pemenne 3aa4 C HUCIIOJB30BAHUEM TEOPEM O TPEYroJbHUKAX, COOTHOIIICHUHA B
MPAMOYTOJIbHBIX TPEYTOJIbHUKAX, (I)aKTOB, CBA3AaHHBIX C YCTBIPEXYI'OJIbHUKAMU. Pemenne
3aJa4 C HCIOJb30BaAHHEM (l)aKTOB, CBA3aHHBIX C OKPYKHOCTAMMU. Pemenue 3aJa4 Ha
HN3MEPEHNA Ha IINIOCKOCTH, BBIYMCICHUC JIMH U HJ'IOH.I&IICIZ. Pewenue 3adau c nomouwsbro
BEKMOPO8 U KOOPOUHAM.

Tema 7.2. Harnsanas
cTepeoMeTpus

Conep:xanue yueOHOro MaTepuasa

OcCHOBHbBIE TIOHSTHSL CTEpEeOMETpUM U UuX cBoicTBa. dopMmynnpoBka U TNpUBEACHUE
JA0Ka3aTCJIbCTB IPHU3HAKOB B3AaUMHOI'O PACIIOJIOKEHUS ITPAMBIX U TUIOCKOCTEH. Tqua, npsamas
U1 INIOCKOCTH B MMTPOCTPAHCTBE, aKCUOMBI CTEPEOMETPUUN U CIIECTBUA U3 HUX.

Conep:xanue yueOHOro MaTepuasa

B3anMHoe pacnoiokeHue NpsIMBIX U TIOCKOCTEH B MpocTpaHcTBe. [lapamienbHOCTh IPSAMBIX
U TUIOCKOCTEH B MPOCTpaHCTBE. M300pakeHHe MPOCTSHIUX MPOCTPAaHCTBEHHBIX (UTYp Ha
IUIOCKOCTH. Pacmo3HaBaHWe Ha 4YepTe)Kax U MOACIAX PA3IMYHBIX CIIydaeB B3aUMHOIO
PACIIONOKEHHUS TIPSAMBIX U IIIOCKOCTEH, apryMEHTUPOBAHUE CBOMX CYXKICHUH.

Conep:xanue yueOHOro MaTepuaJa
[MeprieHUKYASPHOCTh TPSAMBIX M TUIOCKOCTEH. [Ipu3HAKU MPENneHIUKYISIPHOCTH MPSIMBIXH
TUIOCKOCTEH B MPOCTpaHCTBE. TeopeMa 0 Tpex MepreHInKyIapax.

Coaepsxanue y4e0HOro MaTepHuaJia
VYrisl B IpOCTPAHCTBE. BBINOIHEHUE MTOCTPOEHUS YIJIOB MEXAY NPSAMBIMU, IPSIMOU U IUIO-
CKOCTBIO, MEX/Ty TUIOCKOCTSIMU 110 ONMCAHUIO M PACIO3HABAHHUE UX HA MOJEIISX.

Conep:xanue yueOHOro MaTepuasa
[TpuMeHeHUe MPU3HAKOB M CBOWCTB PACIOJIOKEHHS TPSAMBIX M TUIOCKOCTEH TPH peIleHUN
3ajau.

Conep:xanue yueOHOro MaTepuaJia
I/I306pa)KCHI/Ie Ha pUCYHKAaX U KOHCTPYUPOBAHUC HA MOACIIAX IICPIICHAUKYIIAPOB U
HAaKJIOHHBIX K IINIOCKOCTH, MIPAMBIX, ITapaJlJICJIbHBIX IJIIOCKOCTEM.

T101-T108,
J101-07
MO01-M07,
JIP2, JIP4,
JIP23, JIP30

Conep:xanue yueOHOro MaTepuasa
N3o0paxeHne Ha pUCYHKAX M KOHCTPYHPOBAHHUE HA MOJEIISX YIIIOB MEXIY MPSMOH 1
TUTOCKOCTBIO ¥ 000OCHOBaHHE IOCTPOCHUS
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Conep:xanue yueOHOro MaTepuaJia

Pemenne 3a1a4 Ha BBIYUCIICHHUE T'COMETPUYCCKHUX BEJINYUH. OnuceiBanue pacCToAHUA OT
TOYKH A0 IINIOCKOCTH, OT HpHMOﬁ A0 INIOCKOCTH, MEXKAY IUIOCKOCTAMH, MEXIY
CKpCHIMBAIOITUMUCS IPAMBIMU, MCKAY MPOU3BOJIbHBIMU Q)HpraMI/I B IIPOCTPAHCTBE.

Conep:xanue yueOHOro MaTepuasa

DopMyIHpOBaHHE U JOKa3bIBAHNE OCHOBHBIX TEOPEM O PACCTOSHUAX (TeopeM
CyIlIECTBOBAHMSI, CBOWCTBA).

N3o0paxkeHre Ha yepTexkax U MOJICIISAX PACCTOSHUS U 00OCHOBAHUE CBOUX CYXKICHUM.
Omnpenenenre 1 BRIYACICHUE PACCTOSTHAN B TIPOCTPAHCTBE.

Conep:xanue yueOHOro MaTepuasa

[Mpumenenue GopMys U TEOPEM ITAHUMETPHH JIJISI PEIICHUS 3a/1a4.

O3HaKOMJICHHE C TIOHSATHEM MapaUIIEHOTO TIPOSKTUPOBAHUS U €r0 CBOHCTBAMH.
DOopMyIHPOBAHUE TEOPEMBI O IUIOLIAAN OPTONOHAIBHON MPOEKIUHA MHOTOYT' OJIbHHKA.

Copnep:xanue yue0HOro MaTepuaJia
[Tpumenenune Teopuu At 0OOCHOBAHHS MOCTPOCHUH M BEIYHACICHUNA. APTryMEHTHPOBAHHE
CBOUX CYXKICHHUI O B3aHMHOM PaCIIONIOKEHUN TIPOCTPAHCTBEHHBIX (DUTYP.

Tema 7.3.
MHororpaHHuKn

Conep:xanue yueOHOro MaTepuaJa

[Napamnenennmen. CBoiicTBa MPSAMOYTOJNBHOTO mapamienenunena. Teopema Ilucdaropa B
npocrtpaHcTie. [Tpusma n nupamuza. IlpasuinbHas nupamuia u npaswibHas npusma. [psamas
nupaMuzia. DIEMEHTbI IPU3MBI U TUPAMU/IbL.

Coaepsxanue y4eO0HOro MaTepuaJia

Bbluncunenue 31eMEHTOB TNPOCTPaHCTBEHHBIX (Guryp (pebpa, JHMaroHainu, yIJibl).
Borunciienne JIMHEHHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX KOH(UTypalusix,
apryMEeHTUPOBAHUE CBOUX CYKICHHM.

IInomane NOBEpXHOCTU MPABUIIBHON NUpaMUABI U MPSIMON npu3Msl. ITnomans moBepXHOCTH
MPSIMOTO KPYroBOTO IMJIMHApA, MPSIMOro KPyroBoro konyca u mapa. [lonstue o6 ooneme.
O0bem nupaMuzbl U KOHYCa, IPU3MbI 1 IanHApa. O0beM mapa.

Conep:xanue yueOHOro MaTepuaJia
Tena BpalieHus: HAIMHADP, KOHYC, chepa u map. OCHOBHbIE CBOWCTBA IPSIMOI'0 KPYrOBOI'O
OUJIMHApPA, IPAMOro KpyroBoro KoHyca. I/I306pa)KCHI/Ie TCJI BpalllCHUs Ha IIJIOCKOCTH.

I101-T108,
JI01-07
MO01-MO07,
JIP2, JIP4,
JIP23, JIP30

19




Conep:xanue yueOHOro MaTepuaJia

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

IMocTpoeHne mpocTedmux cedyeHud KyOa, mpu3Mmbl, nupamujbl. [IpuMeHeHune (akToB u
CBEJICHHUH W3 TUTAHUMETPHU.

O3HakOMJIEHHE C BHJIaMH CHMMETPHH B MPOCTPAHCTBE, (OPMYIHPOBAHHE OMpEACTICHHA U
CBOMCTB. XapaKTepUCTUKA CUMMETPHUH TEJ BPAIICHUS U MHOTOTPaHHUKOB.

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

Conep:xanue yue0HOro MaTepuaJia
N300paxkeHne OCHOBHBIX MHOTOTPAHHUKOB U BBIIIOJIHEHHE PUCYHKOB 10 YCJIOBHAM 33124

Tema 7.4. Tenan
MOBEPXHOCTHU BpalleHUsI

Conep:xanue yueOHOro MaTepuaJa

O3HakOMJICHHE C BUJIAMU TeJT BpalieHus, GOpMyIHMPOBAHKIE UX OMPECIICHUN 1 CBOWUCTB.
DopMyTUPOBaHUE TEOPEM O CEUCHHH IIapa MIOCKOCTHIO U TIIOCKOCTH, KacaTellbHOH K chepe.
XapakTepucTHKa ¥ U300paKCHUE Tell BPALICHHUS, UX Pa3BEPTKH, CEUCHUS.

Conep:xanue yueOHOro MaTepuaJa
Tema Bpamenusi: MUIHHAD, KOHYC, chepa u map. OCHOBHBIE CBOWCTBA MPSIMOTO KPYTOBOTO
LITMHIIPA, IPSIMOTO KPYroBOro KoHyca. M300paxeHue Ten BpalleHus Ha INIOCKOCTH.

Conep:xanue yueOHOro MaTepuasa
Pemienue 3a1au Ha MOCTPOECHUE CEUEHUH, BBIYMCIICHHUE JIMH, PACCTOSIHUMN, YTJIOB, TUIOIIAICH.
[TpoBeneHue 0Ka3aTEIbHBIX PACCY)KICHUN MPH PELICHUH 3a]1ad.

Conep:xanue yueOHOro MaTepuasa
[lpuMeHeHne CBOMCTB CHMMETPHUM IPHU PEIICHWH 3a]lad Ha Tesa BpalleHus, KOMOWHAIINIO
Te. M300paxkeHre OCHOBHBIX KPYIJIBIX TEJ U BBITIOJIHEHHE PUCYHKA 0 YCIOBHIO 33]1auH.

Tema 7.5. U3mepenust B
reoMeTpuu

Coaepsxanue yueOHOro MaTepuaJia
O3HaKOMJIEHUE C TOHATHSIMU IIomaau u 06’[)eMa, aKCHOMaMH M CBOMCTBaMHM.

Conep:xanue yueOHOro MaTepuasa
Pemenne 3agad  Ha BBIYHCIEHHE IUIOMIAJCH IUIOCKUX GUTYp C TpPUMEHEHUEM
COOTBETCTBYIOIINX (hOpMYI U (PAKTOB U3 TUTAHUMETPHUH.

T101-1108,
J101-07
MO01-M07,
JIP2, JIP4,
JIP23, JIP30
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Conep:xanue yueOHOro Marepuasa
W3yueHne TeopeM O BBIYHCICHHHM OOBEMOB MPOCTPAHCTBEHHBIX TEN, PEIICHUE 3ajad Ha
MpUMeHeHue (OPMYIT BEIYHCICHHSI 00BEMOB.

Conep:xanue yueOHOT0 MaTepHaJa
Nzydenne Qopmyn Ay BBIYUCICHUS IUIONIAJIell MOBEPXHOCTEH MHOTOTPAaHHUKOB M Tell
BpalleHusl.

Coaep:xanue yueOHOT0 MaTepHuaJia
O3HaKOMJICHHE C METOJIOM BBIYHCIICHUS TUTOMIA U IOBEPXHOCTH Chephl

Conep:xanue yueOHOT0 MaTepHaJa
Pemenue 3aa4 Ha BBIYHUCIICHUC HHOIHHILGP'I IMMOBECPXHOCTU NPOCTPAHCTBECHHBIX TCII

Copnep:xanue yueOHOro MaTepuaJia
[Nomo6bwue Ten. OTHOMIEHUS TUTOMAACH MOBEPXHOCTEH U 00HEMOB TIOJJOOHBIX TEJ.

CamocTrosiTesibHasi padoTa
CamocrosTensHOe u3y4eHHEe TeMbl «l300pakeHHMEe MPOCTPAHCTBEHHBIX (uUryp Ha
ILIOCKOCTH

12

Tema 7.6. Koopaunatel u
BEKTOPbI

Conep:xanue yueOHOro Marepuasa

O3HakoOMIICHHE C TMOHSATUEM BEKTOpa. l3ydeHue [OeKapTOBOM CHUCTEMBl KOOPAHUHAT B
MIPOCTPAHCTBE, MTOCTPOCHHE IO 3aJaHHBIM KOOpAMHATaM TOYEK M IUIOCKOCTEH, HaXOXKACHHE
KOOpJMHAT TOYEK

Conep:xanue yueOHOro Marepuasa
HaxoxaeHne ypaBHEHHI OKPYKHOCTH, c(hepbl, IIOCKOCTH. BhIUUCIeHHE PACCTOSTHUN MEXTY
TOYKAMHU.

Coaepsxanue y4e0HOro MaTepHuaJia
N3y4yeHue CBONCTB BEKTOPHBIX BEJIWYHWH, IPABWII PA3JIOKEHUS BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE.

Coaepsxanue y4eOHOro MaTepuaJia
[IpaBuino HaxoXAEHUS KOOPAMHAT BEKTOpa B INPOCTPAHCTBE, MPaBWIO ACHCTBHHA C
BEKTOpaMH, 3aJaHHBIMHU KOOpANHATaAMU.

Conep:xanue yueOHOro MaTepuaJia
IIpuMeHeHne TeoprHy NP PELICHUU 3a1a4 Ha AEUCTBUS C BEKTOPAMH.

Conep:xanue yueOHOro Marepuasia
I/I3yquI/Ie CKaJIApHOI'O0 MNPOM3BCACHHA BCKTOPOB, BCKTOPHOI'O YPAaBHCHUA HpHMOfI n
IIJIOCKOCTH.

T101-1108,
J101-07
MO01-M07,
JIP2, JIP4,
JIP23, JIP30
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Conep:xanue yueOHOro MaTepuaJia
TIpumeneHue Teopun pH pPelIeHUH 3a7a4 Ha JIEUCTBUS C BEKTOpaMH, KOOPAUHATHBIN METOJ,
IIPUMEHEHNUE BEKTOPOB AJIsI BBIYHUCIICHUS BEJIMYUH YTIJIOB U paCCTOHHHﬁ.

Conep:xanue yueOHOr0 MaTepHuaJa
O3HaKOMJICHHE C J0Ka3aTeIbCTBAMH TEOPEM CTCPEOMETPHH O B3aMMHOM PACIIOJIOKCHUH
MPSIMBIX U TUIOCKOCTEH C HCIOJIb30BAaHUEM BEKTOPOB

Coaep:xanue yueOHOr0 MaTepuaJia
[IpuMeHeHrne TeopvHM TPH PENICHWH 3aJad O B3aMMHOM PACIIOJNIOKEHHH MPSIMBIX |
TUIOCKOCTEH C MCIIOJIb30BAHUEM BEKTOPOB

CamocrosiTelibHasi padoTa
Pemienue 3ana4 o reme «KoopAMHATHI M BEKTOPBI B MPOCTPAHCTBEY
Cocrasiienue KpoccBopaa mo treme «KoopauHaThl U BEKTOPED)

18

IIpomescymounaa ammecmayusn (IK3amen)

Hroro 3a BTopoii cemectp: 210
MakcumanbHas: 210

O6s3atenbrast: 140 (B T.9. stexiuu — 140)
CamocrosrenpHas padora: 70

Bcero no yue0HO# IucHMILIMHE!

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
- kaduHetr Ne2313, 603002, r. Hwxuuit HoBropoa, yi. Ukanosa, 1.5a.

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., KomneoTep - 1 mWT., npudTep -1 MWT., MWIakatel —26 MWT., CT€HA — 3 MIT., KOMIUICKT
MOPTPETOB BETUKUX MAaTEMAaTHUKOB.

JleMOHCTpallMOHHBIE MaTepUaibl - HA0OpP MOJIENIel TeOMETPHUUECKUX Tell

Y4eOHO-HATISITHBIC TOCOOUS - KOMILUIEKT TUTAKaTOB.

TexHuuyeckue cpeacTBa 00yUeHHs: MPOSKTOP MEPEHOCHOM, AKpaH (CTAlMOHAPHBIN).

Habop MaremMaTtnueckux HHCTPYMEHTOB: METP IIKOJIBHBINA — | IIT., TPEYTOJbHUK IIKOJIBHBIN —

1 wrt., Tpancnoptup — 1 mr.

3.2. HudpopmanuoHHOoe oDecnieyeHne 00yIeHUs!
No ABTOpPHI U 3arnaBue N3narenscTBO Kon-Bo
1/ COCTaBUTEIH
r[
OcHoBHasi iuTepaTypa
1. | boromosnoB Maremartuka: yaeonuk ans | Mocksa: UznarensctBo Opaiit, | [DnexkTpon
H. B. CPEJTHETO 2019. - 401 c. - Pesxxum nocTyma: | HBIA
npodheccnoHaIbHOTO https://biblio- pecypc]
oOpa3oBaHHs online.ru/book/matematika-
433286
2. | bammakos Maremaruka (CI1O) M.: KuoPyc, 2019. — 394 c— | [DnexTpoH
M.U. yueOHUK Pexnm JIOCTyIa: | HbIA
https://www.book.ru/book/9295 | pecypc]
28
JlonoHUTEIbHAS INTEpPATypa
1. | BM. DJIEMEHTHI BBICIICH Mocksa: KaoPyc, 2022. -— 363 | [DnekTpoH
I"'onuapenko, MAaTeMaTHKH: YICOHUK c. - Pexum nocryna: HBIN
JI.B. Jlunaruna, https://book.ru/books/943679 pecypel]
A.A. PeutoB
2. | I'ucun B. b., [IpakTukym : yueOHOe Mocksa : 3gaTenscTBo [OnexTpon
Kpemep H. Il | mocobue st cpeaHero Opaiir, 2021. — 202 ¢. — HbIH
npodeccrnoHalbHOTO Pexxum nocryna: pecypc]
o0Opa3oBaHUs
3. | lIumayer B. C. | Maremaruka : y9eOHHK H Mocksa : M3gaTenbcTBO [OnexTpon
; Hon pen. MPAKTUKYM JIJIs1 CPEHETO Opaiir, 2021. — 447 c. HBIN
TuxoHoBa A. PO ECCHOHATTEHOTO Pexxum moctyma: pecypc]
H. o0Opa3oBaHHs
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https://biblio-online.ru/book/matematika-433286
https://biblio-online.ru/book/matematika-433286
https://biblio-online.ru/book/matematika-433286
https://www.book.ru/book/929528
https://www.book.ru/book/929528
https://urait.ru/bcode/471477
https://urait.ru/bcode/469417

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEFHOM

KOHTPOHB H OlC¢HKa

pe3yJbTaTOB

T CIATITAHBI

OCBOCHMHA

yueOHO#

AU CIUITIIINHBI

OCYHICCTBJIACTCA MPCIogaBaTrejieM B HPOLUCCCC MNPOBCACHHA PA3THMYHBIX (bOpM n BHUJOB

TEKYILICIO KOHTPOJIA, a TAaKXKE IO pE3yJbTaTaM BBIIIOJIHCHHUA CTYACHTaAMHM HWHAWBUAYaJIbHBIX

3aJaHUN.

Pe3yabTaTnl 00yyenust

Kpurepum oneHku

MeToabI OLIeHKH

1 2
JINYHOCTHBIE! Habmonenue,
JI.O1 c(hOpMHUPOBAHHOCTH AHKETUPOBAHHUE,
MPEJCTAaBICHUH O MaTeMaTHUKE Kak TCCTUPOBAHMC,
YVHUBEPCAILHOM  SI3BIKE  HAYKH, SKCTCpTHAS OLCHKA
CPEICTBE MOJEIMPOBAHUM SIBIICHUU
U TPOIECCOB, HICIX U MeEToAax
MaTEeMaTHKH,
JL.02 MMOHUMAaHHE
3HAYUMOCTHU MaTeMaTUKU JUISt
HAay4YHO-TEXHUYECKOro  Iporpecca,
c(hOPMHUPOBAHHOCTh OTHOIICHUS K
MaTeMaTHKe Kak K 4acTu
00IIIe49eIOBeYeCKON KYJIbTYpPhI Yepe3
3HAKOMCTBO C HCTOPHEN Ppa3sBUTHUS |BriBobl ONTMPAIOTCS Ha
MAaTE€MAaTHKH, OBOJIFOLIMEN (OCHOBHBIE (aKThl M  SIBIISIIOTCA
MaTeMaTHu4YeCKUuXx Hﬂeﬁ; O6OCHOBaHHLIMI/I; rpaMOTHOC
JI.03 passutHe noruyeckoro |COMOCTABICHAC 5 (axTos,
MBIILIECHHUS, MPOCTPAHCTBEHHOI'O TOHMMAHHE IJTIOICBOU TpoGIeMET
. |m e& DIeMEeHTOB; CIOCOOHOCTH
BOOOpaXEHUSI,  aNTOPUTMHYECKOU
3a/1aBaTh pa3bACHSIOLINE
KYyJIBTYPEL, KpUTHHHOCTH | gopochr; MOHUMAaHHUE
MBIIIICHAA Ha YPOBHE, \mpOTUBOPEUHNN MEXKIY UACIMHU
HE0OX0 MO TUTSt Oymymiei

poeCCHOHATBHON JIeITEIbHOCTH,
JUIL TIPOJIOJDKEHHST O00pa30BaHUs H

caM000pa3oBaHus,

JI.04 TOTOBHOCTD u
CIIOCOOHOCTH K 00pa30BaHUIO, B TOM
qyuciae  camMooOpa3oBaHHMIO,  Ha
NPOTSKEHUH BCel KHU3HU;
CO3HATEJIbHOE OTHOIIICHHE K

HENIPEPHIBHOMY OOpPa30BaHHUIO Kak
YCJIOBHIO YCIEIIHOU
npodeccCuoHaTbHOM u
OOIIIECTBEHHOI JEATEILHOCTH,

24




J.05
CIIOCOOHOCTh K CaMOCTOSTEIBHOMN

TOTOBHOCTD u
TBOPYECKOM U OTBETCTBEHHOM
JIEATENBHOCTH;
JI.06
KOJIJIEKTUBHOM

TOTOBHOCTh K
pabore,
COTPYIHHYECTBY CO CBEPCTHHKAMH
B 0011e00pa3oBaTeIbHOM,
OOIIECTBEHHO TOJIE3HOH, Yy4eOHO-
UCCIIEN0BATENbCKOM, IPOCKTHOM U
JPYTUX BUJAX JACATEIbHOCTH,

JL.O7
npodeccHoHaNbHON IeATeNBHOCTH,
KaK ydactusi B
pELICHUU JHYHBIX, OOIIECTBEHHBIX,

OTHOIICHUC K
BO3MOXHOCTHU

roCyJlapCTBEHHBIX,
0OIIeHAIIMOHAIBHBIX TIPOOJIEM;

METANpPEeAMETHDBIC:

M.01 yMEHUue
CaMOCTOSITENIBHO OIpPENeATh LEeu
NESITEbHOCTH U COCTABJISTH IUIAHBI
JESTEIbHOCTH; CaMOCTOSITEIILHO

OCYHICCTBIATE KOHTPOJHMPOBATE U

KOPPEKTUPOBATh JIEATENbHOCTB;
HCIIOJIB30BaTh BCEBO3MOKHbBIE
pecypebl JUISL JIOCTH>KEHUS

MOCTaBIICHHBIX IIeNiel U peanu3aiuu
IUIAHOB  JIEATEIHbHOCTH; BBIOUPATH
YCTENIHbIE CTPATETHH B Pa3TUYHBIX
CUTYAITUSX;

M.02 ymeHue NpOIyKTHUBHO
0o0IaThCA M B3aHMMOJICHCTBOBAThH B

nporecce COBMECTHOM
NEeSITeTbHOCTH, YYUTHIBATh TTO3UITUH
JPYTUX Y4YaCTHUKOB COBMECTHOM
JESTENILHOCTH, 3 PeKTUBHO
pasperiatb KOH(JIMKTHBIE
CHUTYallUH;

M.03 BnageHHE HABBIKAMH
MMO3HABATEIILHOM, y4aeOHO-
WCCIIEIOBATENIbCKOW M MPOEKTHOMN
JIESITCIILHOCTH, HaBBIKAMHU
paszperieHust mpobdieM; criocoOHOCTh
U TOTOBHOCTh K CaMOCTOSITEIILHOMY
MIOHUCKY

MCTOJ0B peuicHuA

Yerkass oOpraHusanusi yCTHOTO
OTBeTA.

Ymenue aHAJIM3UPOBATh
yueOHble 33/JaHUs, BBIOMpATH
ONTUMAJIBHBIA CIIOCOO perIeHus
3amad.

Hayunas KOPPEKTHOCTb
(TOYHOCTH B HCIIOJB30BAaHHUU
TEOPETUYECKOT0 MaTepuana).

Teopetnueckue MOJIOKEHUS
MOAKPEIUISIOTCA MPAKTUYECKUMU
YMEHUSMH TIPH  BBIMOJHEHUHU
3aJJaHuM.

yMeHI/Ie HaXOoJIUTh HpI/I'-H/IHHO-
CIIE€ICTBEHHEIE CBS3H.
CrocoOHOCTb YETKO OTBEYATH Ha
MTOCTABIIEHHBIE BOMPOCHL.

VY CTHBIN 1 THCEMEHHBIN
OIpoC, OLICHKA
BBIITOJIHCHUS
MPAKTUYECKUX
3aJIaHuH,
AK3aMEHAIIMOHHBIX
3aJaHuM.
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MPAKTUYECKUX 3aja4, MPUMEHEHUIO
Pa3IMYHBIX METO/I0B IMO3HAHMUS;

M.04 TOTOBHOCTD u
CIIOCOOHOCTh K CaMOCTOSITEIIFHOMI
nH(}pOpMaIMOHHO-TTIO3HABATEIHHOM
JeITEeIIbHOCTH, KPUTHYECKH
OIICHUBAaTb W HHTEPIPETHPOBATH
uHpopmalo, TMOIy4aeMyr M3
Pa3IMYHBIX UCTOYHUKOB;

M.05 BianeHue SI3BIKOBBIMHU
CpeiCcTBaMu: YMEHHE SICHO, JIOTUYHO
W TOYHO WU3JaraTb CBOIO TOYKY
3pEHHUsI, HCIIOJIb30BaTh aJCKBaTHBIC
SI3LIKOBBIC CPEJICTBA;

M.06 BnageHue HaBLIKAMU
MO3HaBaTeIIbHOW  pediekcuu  Kak
OCO3HAHUS COBEPIACMBIX JICHCTBHMA
U MBICIIUTEIIBHBIX TMPOIECCOB, HX
pe3yJIbTaTOB W OCHOBAHWM, T'PaHUI
CBOCTO 3HAHHUSA W HE3HAHMS, HOBBIX
MO3HABATEJIBHBIX 3a/lad U CPEJIICTB
I UX JOCTHIKEHUS;

M.07 ueneycTpeMIEHHOCTD B
MOWCKaX W TPHHITHH PEUICHHH,
COOOpa3UTENbHOCTh W HMHTYHIIHS,

Pa3sBUTOCTH MMPOCTPAHCTBCHHBIX
MIPEICTABJICHHUI; CIIOCOOHOCTh
BOCIIPUHUMATH Kpacory 51

TapMOHUIO MUDA;

npeaMeTHbIE:
I1.01 c(hopMUPOBAHHOCTH

MPEJCTABICHUN O MaTeMaTHUKE Kak
YaCTU MHUPOBOM KYJIBTYpbl U MECTE
MaTeMaTUuKe B COBPEMEHHOMN
[UBUJIM3AIH, CIIOCO0AaX OMHMCAHUs
SABJICHUM  peaJlbHOrO MHpa  Ha
MaTeMaTUYECKOM SI3BIKE;

I1.02 c(hOpMUPOBAHHOCTh
MPEJCTABICHUA O MAaTeMaTUYECKUX

IIOHATHUAX KakK BOKHEHUIITNX
MAaTEMATUYCCKUX MOICIAX,
IMO3BOJIAOIINUX OIIMCHIBATh u

HU3y4arb pa3HbIC IIpONHCCChI n
SABJICHHUA, ITOHHUMaHHC BO3MOKHOCTHU
AKCHOMAaTHYCCKOI'O MMOCTPOCHUSA

3HAaHHUE TEOPETUYECKOTO
y4eOHOro Marepuasa, yMeHue
MPUMEHSTH €r0 JJIS peIIeHUs
MPAKTUYECKUX 3aJaHHI.
JleMOHCTpalus JIOTHYECKOT0 U
AITOPUTMUYECKOTO MBIIIICHUS
IIPU PELICHNH 33/1a4.

OreHka pe3yabTaToB
YCTHBIX U MMUChMEHHBIX
OTBETOB,
TECTUPOBAHUS,
BBITIOJTHCHU L
MPAKTUYECKUX
3aJIaHuH,
CaMOCTOSITENTbHBIX
pabor,
HK3aMEHAIIMOHHBIX
3aJaHuH.
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MaTEeMaTUYECKUX TEOPHA;

I1.03 Bnagenwe MerogaMu
JIOKa3aTelIbcTB U QJITOPUTMOB
pelIeHUsl, YMEHHUE WX MPUMEHSITH,
IIPOBOJIUTH JIOKa3aTelIbHbIE
pacCyXJI€HHUs B XOJA€ pELICHHUS
3az1ay;

11.04 BJIaJICHUE
CTaHJAPTHBIMU MPUEMAMHU PEIICHUS
palMOHANBHBIX U HUPPALUOHAIBHBIX,
MOKa3aTeJbHBIX, CTEIEHHBIX,
TPUTOHOMETPUYECKUX YpaBHEHUU U
HEPaBEHCTB, ux CUCTEM;
UCII0JIb30BaHUE TOTOBBIX
KOMIIBIOTEPHBIX MPOrpaMM, B TOM
YuCIIe 75 MOMCKA MYTH pEUIeHUsl U
WJUTFOCTPALIMM PELICHUs] YpaBHEHUU
Y HEPABEHCTB;

I1.05 c(hopMUPOBAHHOCTH
MpeACTaBICHU 00  OCHOBHBIX
MOHSATHAX MaTEeMaTU4YECKOT0
aHaJIM3a U UX CBOMCTBAX, BJIAJICHHUE

yYMEHUEM XapaKkTepru30BaTh
MIOBE/ICHNE byHKUHH,
UCIIOJIb30BaHNE MOJYYEHHBIX

3HAHWUM JJIS OITMCAaHWsS W aHam3a
peanbHBIX 3aBUCHUMOCTEN;
I1.06 BiageHue OCHOBHBIMHU

MOHSATHSIMH 0 MJIOCKHUX u
IIPOCTPAHCTBEHHBIX

reomMeTpuueckux  ¢urypax,  ux
OCHOBHBIX CBOMCTBAX;
c(OpMHPOBAHHOCTD YMEHUS
pacrno3HaBaTh reoMeTpuyYecKre

GUrypel Ha 4epTekax, MOJICISIX U B
peaTbHOM ~ MHUpE;  NPUMEHEHHE
A3YYEHHBIX CBOICTB
reoMeTpuueckux Guryp u QGopmyi
JUIS  PELIeHUs  TeOMEeTPUYECKUX
3aJad W 3a7ad € MPAKTHYECKUM
CoJiepKaHUEM;

11.07 c(hOpMUPOBAHHOCTh
NPEACTABICHU O IIpolreccax W
SBIICHUSAX, UMEOIIUX
BEPOATHOCTHBIN XapakTep,
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CTaTUCTUYCCKUX 3aKOHOMCPHOCTAX

B PEAIBHOM MHUPE, OCHOBHBIX
MOHATUAX DJIEMEHTApHOU TEOpHUH

BCPOATHOCTH, YMCHUC HAXOIUTb U

OLICHUBAaTh BEPOSITHOCTH
HACTYIUICHUS COOBITHIA B
MPOCTEUIINX MPAKTUYECKHUX
CUTyaIUAX u OCHOBHBIE
XapPAKTEPUCTUKHU CIIy4alHbIX
BEJINYMH;

I1.08 BiageHue HaBBIKAMU
KUCIIOJIb30BAHUSA FOTOBBIX

KOMIIBIOTEPHBIX ~ MPOTpamMMm  TIpU

PCLIICHUHU 3aJ1a4,

Hepeqenb JHUYHOCTHBIX PE3yJIbTaTOB, 0OCBAHBA€MbIX B PaMKaXxX NIPpOorpaMmbl BOCIIUTAHUS:

JIP.2 IlposBieHue akTUBHOM

rpaXk 1aHCKOM MHO3UILINH,
JIEMOHCTpALIUS MIPUBEP>KEHHOCTH
MPUHIMIIAM YEeCTHOCTH,
MOPSIIOYHOCTH, OTKPBITOCTH,
IKOHOMUYECKOl  aKTHBHOCTH |
y4acTuss B CTYAEHYECKOM U
TEPPUTOPUATTBLHOM

CaMOYITpaBJICHUH, B TOM YHCIIE Ha
YCHOBUSX J0O0pOBOJILUECTBA,

MPOAYKTUBHOCTh B3aUMOJCHCTBHUS U
y4acTHs B NEeATEILHOCTH
OOIIECTBEHHBIX OpPraHU3allni.

JIP.4 IIposiBnenune u
JIEMOHCTpAIHs YBAXCHUS K JIFOISIM
Tpyaa, OCO3HaHME LIEHHOCTH
cobctBeHHOTO Tpyna. CTpemiieHrne K
(GopMHpOBaHHIO B CETEBOM cpene
JMYHOCTHOTO U MpOodeccroHalIbHOTO

KOHCTPYKTHUBHOTO «uudpoBoro
ciena.

JIP.23 ITony4yenue
00yJaronuMucs BO3MOYKHOCTH

CaMOpPACKpPBITUA KU CaMOpCaIn3anusd

JIUYHOCTH.
JIP.30

IIOHCKa n

OcyiecTBienne
WCTIOJIH30BAHUS

[IposBiser AKTUBHYIO
IPaX/1aHCKYIO MO3ULHIO,
JEMOHCTPUPYET
MIPUBEPKEHHOCTh  MPUHIUIIAM
YECTHOCTH, HOPSIOYHOCTH,
OTKpPBITOCTH,  IKOHOMUYECKOU
aKTUBHOCTM M  y4acTHs B
CTYJEHUECKOM u
TEPPUTOPUATIBHOM

CaMOYTIPaBJIEHUU, B TOM YHCIIE
Ha YCIIOBHUSIX JOOpPOBOJIYECTBA,
MPOTYKTUBHOCTD
B3aUMOJICHCTBUS U YYacTHS B
JEeITEILHOCTH ~ OOIIECTBECHHBIX
OpraHu3aIui.

[IposiBssleT M JIE€MOHCTPUPYET

YBaXEHUA K JIIOOIM TpyIa,
OCO3HaeT [IEHHOCTh
coOCTBEHHOTO Tpyna.

CrpeMuTtcst K (GOPMHPOBAHUIO B
CETEeBOM cpelie JUYHOCTHOTO U
po¢eCcCHOHAIBLHOTO
KOHCTPYKTUBHOTO «UH(poBOro
crenay.

Peanusyer MIOJIyYEHHYIO
BO3MOYKHOCTh CaMOPAaCKpPBITUS U
camopealln3aliy JUYHOCTH

MIOHCK u
nHdopmaIuu,

OcymecTBisieT
WCTIOJIh30BAHUE

HaOmronenue
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uHpopmanuy, HEoOXOAUMOU ISt
3¢ (HeKTHBHOTO BBITIOJIHEHUSI
Pa3JInIHBIX 3ajad,
po(heCcCHOHATLHOTO U JINYHOCTHOTO
pa3BUTHSL.

He00X0 MO IUIA

3¢ (HeKTHBHOTO BBITIOJIHEHUS
pa3IMYHBIX 3ajad,
npodeccrnoHaIbHOTO "

JIMYHOCTHOT'O pa3BUTHA.
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