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1. OBIIIASI XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMBI
YYEBHOU JUCIHHUITJIMHbI

II1. 01 MATEMATHUKA

1.1. O6sn1acTh npuMeHeHus1 padoyeil MPOrpaMmbl

PaGouas mnporpamma o0mieoOpa3oBaTeIbHON  YUEOHOM  JUCHUTUIMHBI
«MatemaThKay npeIHa3HadeHa )1 N3yUeHUs] MaTeMaTUKU B MPo(ecCHOHAIBHBIX
00pa30BaTEeNbHBIX OPraHM3ANMSIX, PEATU3YIOIINX 00pa30BaTEIbHYIO MPOTPaAMMY
cpenHero oOmero oOpa3oBaHHs B IIpenelaXx OCBOSHHUS 00pa30oBaTENIbHOM
nporpaMMbl  Ha 0a3e OCHOBHOTO o0OIIero oO0pa3oBaHUS TMPU IOATOTOBKE
CIIELIMAJIMCTOB CPEAHETO 3BEHA MO cnenuabHOCTH:38.02.06 DUHAHCHI.

1.2. Mecro Yy4eOHOH JMCHUMIUIMHBI B CTPYKType o0Opa3oBare/IbHOU
MpPOrpaMMBbl:

VYyeOnass gucunumumHa «MaTtemaTuka» — sBisieTcss  NpOQUIbHBIM  y4eOHBIM
peaMETOM 00s3aTeNbHON MpeAMETHOU obsacTu «MaTtemaTuku U UHHOPMATHKN
®I'OC cpennero odmiero oopa3oBaHusl.

B mnpodeccronanbabix 00pa3oBaTeNbHBIX OpraHMU3alMIX, PeaTU3yIOIINX
o0Opa3zoBaTeIbHYIO ITporpaMMy Ha 0a3e OCHOBHOTO 00IIero oOpa3oBaHus, yueOHas
muciuminHa «MaTtemaTuka» u3ydyaeTcsi B 0011e00pa30BaTeIbHOM UKIIE y4eOHOro
I1aHa 00pa3oBaTEIbHOM IpOrpaMMbl Ha 0a3e OCHOBHOI'O 00OIIEro o0Opa3oBaHUS C
MOJIYYEHHEM CPEJTHEro 00111eT0 00pa3oBaHusI.

B yu4eOHBIX muiaHax oOpa3oBaTeNbHOM MPOrpaMMbl y4yeOHas TUCUUILIMHA
«MaremaTtrka» HAaXOAMTCS B COCTaBe OOIIE0OpPa30BATENbHBIX MPOPUIBHBIX
y4€OHBIX JUCUUIUIMH, (POPMUPYEMBIX M3 00S13aTEIbHBIX MPEIMETHBIX O0JacTel
®I'OC cpemgnero obmiero obpaszoBanus, s cnenuainbHoctd CIIO comuanbHO-
HKOHOMHUYECKOTO MPODUIIS.

1.3. ey ¥ mui1aHUpPyeMble pPe3yJibTaThl 0CBOCHHS Y4eOHOM JUCUUIJINHBI:
Conepxanue mporpaMMbl «MaTeMaTHKa» HaMpaBlIeHO Ha JOCTIKCHUE
CIIEAYIOIUX Yeleu.
* obecrnieueHre CPOPMUPOBAHHOCTH MPEACTABICHUN O COIUANBHBIX, KYJIbTYPHBIX
U UCTOPUYECKUX (haKTOpaX CTAHOBIICHUS MAaTEMAaTUKHU;
* obecrnieueHue CcHOPMHPOBAHHOCTH JIOTMUYECKOTO, aJFOPUTMHUYECKOTO U
MaTEMaTUYECKOTO MBIILICHHUS;
* obecrnieueHre cHOPMUPOBAHHOCTH YMEHHUI NMPUMEHSTH IMOJTYYEHHBIC 3HAHUS
TIPY PEIICHUH Pa3TMYHbBIX 3a1a9;
» obOecrnieueHre CcOPMUPOBAHHOCTH TMPEACTABICHUM O MaTEeMaTHKE KaK YacTH
OOIIEYEIIOBEYECKON KYJIbTYPhl, YHUBEPCAIBHOM SI3BIKE HAYKH, TO3BOJISIIOIIEM
OIMCHIBATh U M3y4YaTh PEATbHBIC TIPOIIECCHI U SIBJICHUS.
OcBoeHue  coAepkaHusi  y4eOHOM  AMCIUIUIMHBI  «MaTeMaTthkay
obOecrnieunBaeT JOCTUKEHUE CTYJCHTAMHU CIICIYIOIIUX pe3)ibmamaog.
* IUYHOCHIHBIX



— c(OpMHUPOBAHHOCTH MPEACTABICHUA O MAaTEMAaTHUKE KaK YHUBEPCAIBHOM SI3BIKE
HAyKH, CPEJCTBE MOJICTUPOBAHMS SBJICHUM U TMPOIECCOB, UACAX U METOJIax
MaTEeMaTUKHU;

— IMOHUMaHWE 3HAYMMOCTHM MAaTEMaTUKH JJIi HAy4YHO-TEXHHYECKOTO Mporpecca,
c(hOpMHPOBAHHOCTh OTHOIICHHUS K MaTEMaTHUKE KaK K YacTH OOIIeUeIOBEYECKOM
KyJIbTYpPhl 4Y€pe3 3HAKOMCTBO C HMCTOpPHUEH pa3BUTUS MaTEMaTUKH, SBOJIOIUEH
MaTEeMaTUYECKUX UCH;

— pa3BUTUE JIOTUYECKOTO MBIIUJICHUS, IPOCTPAHCTBEHHOIO BOOOpaKEHUS,
QITOPUTMHYECKOU KYJIBTYPhI, KPUTHYHOCTH MBIIIICHUS Ha YPOBHE, HEOOXOAMMOM
Ut Oy aytiei mpodecCuOHATBHONU AEeSITEILHOCTH, IS TIPOJAOJDKEHUST 00 pa30BaHuUs
U cCaMO0Opa30BaHMUS;

— OBJIQJICHHE MaTEeMaTUYECKUMU 3HAHUSAMHM M YMEHHUSIMH, HEOOXOIUMBIMHU B
MOBCEIHEBHOM  KU3HM, JJISI OCBOCHHUSI CMEXHBIX €CTECTBEHHO-HAYUYHBIX
JUCHUIUIMH ¥ JAUCHUIUIMH  NMPOGECCUOHANBHOTO I[HKJIA, JJs  [OJXy4YeHUs
oOpa3oBaHuss B 00JacTsX, HE TpeOYIOMUX yriayOJeHHONW MaTeMaTUYecKOn
MOATOTOBKH;

— FOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMO0Opa30BaHMIO, HA
NPOTSHKEHUHM BCEHM KU3HU; CO3HATEIbHOE OTHOILICHHE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHIO YCIEHNIHOW MpodeccuoHaIbHOM U OOIIECTBEHHOM
JEATEIIbHOCTH;

— FOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOATEIbHOM TBOPYECKOW M OTBETCTBEHHOMN
JEATEIIbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOM paboTe, COTPYJHUUYECTBY CO CBEPCTHUKAMHU B
oOpa3oBaTeIbHOM,  OOIIECTBEHHO  TOJIE3HOHM,  y4eOHO-HCCIIEeI0BATEIbCKOM,
MPOCKTHOM U JPYTUX BUJIAX ACATEIbHOCTH;

— OTHOIIIEHHE K MPOPECCUOHATIBHON JCSATEILHOCTH KaK BO3MOXXHOCTH y4acTHUs B
pEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJApPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npo0iem;

— JIP4nposBisifolMii U AEMOHCTPUPYIOIIMN YBaAXKEHUE K JIIOASM Tpyaa,
OCO3HAIOIINI [IEHHOCTh COOCTBEHHOTO Tpyaa. CTpemMsimuiics K (GOPMUPOBAHUIO B
CETEBOI cpefie IMYHOCTHO U MPO(heCCHOHATHPHOTO KOHCTPYKTUBHOTO «ITU(POBOTO
ciena;

* MemanpeomMemHoix:

— YMEHHUE CaMOCTOATENIbHO ONPEAENATh LeIU AESTEIbHOCTA U COCTABIIATH MJIAHbI
NEesATEIbHOCTH; CaMOCTOATENLHO OCYIIECTBJISITh, KOHTPOJIUPOBATh u
KOPPEKTUPOBATh JI€SITEIBHOCTh; HMCIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI st
JIOCTUKEHHUSI TIOCTaBJICHHBIX IEJIe W pealn3alud IUJIaHOB JICSTEIbHOCTH;
BBIOMPATh YCIEITHBIE CTPATErMH B PA3JIMUHBIX CUTYAIIUSX;

— YMEHHUE NPOIYKTUBHO OOIIATHCS U B3aUMOJCHCTBOBATh B IIPOIIECCE COBMECTHOM
JEATeIbHOCTH, YYUTHIBATh TMO3ULMHM JPYIMX YYACTHUKOB J€ATEIIBHOCTH,
a2 HeKTUBHO pa3pemarbh KOHPIUKTHI;

— BIJIaJICHHC HAaBBIKAMHU I[IO3HABATEIIbHOW, y4e€OHO-MCCIIENOBATEILCKON U
MPOCKTHOM JESATENHHOCTHA, HABBIKAMU pa3pelIeHUs] MpoOJeM; CIOCOOHOCTh M
TOTOBHOCTh K CAMOCTOSTEIILHOMY IMOUCKY METOAOB PENICHUS MPAKTUUECKHUX 3a/aY,
MPUMEHEHUIO PA3JIMYHbIX METOAO0B MTO3HAHMS;



— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITENbHOW WH(OpMAIMOHHO-
MTO3HABATEJIbHON JIESITEIBHOCTH, BKIIIOUAsl YMEHUE OPUEHTUPOBATHCA B PA3TUYHBIX
UCTOYHHUKAX HMHGPOpMAIUM, KPUTUYECKH OLIEHUBaTh W HWHTEPIPETUPOBATH
uH(OPMAIUIO, TOJIY4aeMYI0 U3 PA3TUYHBIX HCTOYHUKOB;

— BJIAJICHUE A3BIKOBBIMH CPEICTBAMU: YMEHHUE SICHO, JIOTUMHO M TOYHO M3JIaraTh
CBOIO TOUKY 3pEHUS, UCIIOIb30BaTh aJ€KBATHBIE SI3bIKOBBIE CPEICTBA;

— BJIaJICHHE HaBbIKAaMH MTO3HABATENILHON peIIEKCUU KaK OCO3HAHUS COBEPIIAEMBbIX
JEUCTBUM U MBICIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHWMU, TPAHULL
CBOEr0 3HAHWsS W HE3HAHWs, HOBBIX IIO3HABATEJIBHBIX 3a/1a4 M CPEICTB I MX
JOCTUKEHUS,

— ILIEJICYCTPEMIICHHOCTh B NIOMCKAaxX W MPUHATUU PEUIEHUH, COOOPa3uTEIbHOCTh U
WHTYUIUS, PAa3BUTOCTh IPOCTPAHCTBEHHBIX MPEICTABICHUN; CIIOCOOHOCTh
BOCIIPUHUMATh KPAacOTy U TAPMOHMIO MUPA;

* nPeOMemHbIxX.

— c(hOpMUPOBAHHOCTh MPEACTABIECHUN O MaTeMaTHKE Kak 4YacTH MHPOBOM
KyJbTypbl M MECT€ MaTeMaTUKH B COBPEMEHHOW LMBMIIM3ALMHU, CHOCO0ax
ONMCAHUS ABJICHUM PEaIbHOIO MUPa HA MATEMAaTUUYECKOM SI3BIKE;

— c(hOpPMHUPOBAHHOCTh TPEJCTABICHUNA O MAaTEMAaTHUYECKUX TOHATHUSAX Kak
BAKHEUIIINX MATEMAaTUYECKUX MOJEIAX, ITO3BOJSIOIIMX ONUCHIBATh U HU3ydaThb
pa3HbIe IPOLIECCHl W SBIEHUs; IMOHUMAHHUE BO3MOXHOCTH AKCHOMATUYECKOIO
ITOCTPOECHUS MATEMATUYECKUX TEOPUH;

— BJIAJICHHE METOJAaMM JIOKA3aTEJIbCTB WM AJITOPUTMOB pELICHHs, YMEHHE HX
IIPUMEHSITh, TPOBOJIUTH JTI0KA3ATEIBHBIE PACCYKIACHHUS B XOJI€ PELICHUS 3a/aY;

—  BIIQJICHHE CTAHJAPTHBIMM  [PUEMAMHU  PELICHUS  pPALUOHANBHBIX U
VPpaLMOHAIBHBIX, ITOKA3aTEIbHBIX, CTENIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUN
Y HEPABEHCTB, UX CHUCTEM; MCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrPAMM, B
TOM YHCJE IS TOMCKA IMYTH PELIECHUS] M WIUIFOCTPALUU PELICHUS] YPABHEHUU U
HEPABEHCTB;

— c(OPMHUPOBAHHOCTH MPEACTABIECHUI 00 OCHOBHBIX MOHATHUSIX MaTEMAaTHUYECKOTO
aHaau3a W KX CBOWCTBAx, BJIAJICHUE YMEHUEM XapaKTEepU30BaThb IIOBEACHUE
GyHKIMNA, WCMONB30BAaHUE TMOJMYYEHHBIX 3HAHWUN IS OINMCAaHUS W aHallu3a
pEaJIbHBIX 3aBUCUMOCTEN;

— BJQJACHHE OCHOBHBIMHU IIOHSATHUAMU O IUIOCKMX W IPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYypax, UX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTb YMEHUS
pacno3HaBaTh F€OMETPUYECKHE (DUTYpbl HA YEPTEKaxX, MOJECISIX U B PEAlbHOM
MUpE; NPUMEHEHHE M3YUYEHHBIX CBOMCTB T'€OMETPUYECKUX (PUryp m dopmyn s
peleHns reOMETPUYECKUX 3a7a4 M 33]1a4 C IPAKTHUYECKUM COJIEPKAHUEM;

— c(hOpMHUPOBAHHOCTh TMPEJCTABICHUNA O TMpolleccax M SBICHUSIX, HWMEIOIINX
BEPOSTHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MUPE,
OCHOBHBIX IOHATHUSIX JJIEMEHTAPHOM TEOPUM BEPOATHOCTEW; YMEHUM HAXOIOUTh U
OLICHUBATh BEPOSITHOCTH HACTYIUIEHHS COOBITHIM B MPOCTEHIINX MPAKTUYECKUX
CUTyalUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYaWHBIX BEJIUYUH;

— BJIQJICHUE HABBIKAMU HCIIOJb30BAHUSA FOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM IpU
peleHny 3aaad.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0beM yueOHOM TMCIUILUIMHBI M BUAbI Y4eOHOH PadoThI

Bup yuedoHoii padoTbl

O0beM yacoB

O0bem 00pa3oBaTeIbHON NPOrpaMMbl Y4eOHOH 1M CHMILIMHBI (BCEro) 258
Oo6s13aTesibHAsI ayUTOPHAsI ydeOHAasi HATPy3Ka (Bcero) 248
B TOM YHCIIE:
JIEKIIH, YPOKHU 127
JabopaTopHbIe PAOOTHI -
IIPAKTUYECKHE 3aHITHS 121
KOHTPOJIbHBIE PaOOTHI -
KoncyabTanum 2
IIpomMeskyTouHasi aTTecTanusi B opMe IK3aMeHa 8




2.2. TemaTuyeckuii IJIaH U coaep:xkanue yueoHoi gucuunianabl MATEMATHKA

KO}ILI JIMYHOCTHBIX
pe3yabTaToB,

HaumeHoBaHue pa3ae/ioB Oo0beMm,
" Tem Copep:xanue yueOHOTo MaTepraJia U (YOPMbI OPraHU3ANNH 1eITeJIHHOCTH 00yYaI0IIHXCH ak. Uac. (opmMupoBaHHIO KOTOPBIX
Croco0CTBYET 3JIeMEHT
MPOrpamMmbl
1 2 3 4

Beenenue Copep:xaHue y4edOHOTro MaTepuaJa 2 JIP 4

1. Conmeprxanne yueOHOW AUCIIUIUTHHEI U €€ 33/1a4H [IPH 0CBOSHHH npodeccuii u ciermansHocTet CI10O 2
Pa3gen 1. Anredpa 64

Copep:xaHue yued0HOTr0 MaTepuaJia 12 JIP 4

Tema 1.1. 1. Ilenble u panpioHanbHbIe Yucia. JleiicTBuTenbHbIe  gHcia. [IpuOnkeHHbIC BRIYUCICHNUS. 5

Pa3Burue nonsATus 0 [TpubamxeHHoe 3HaYeHNE BEIMYNHBI U MOTPEITHOCTH NPHONIMKEHHH.
yucie. 2. KomniekcHele uncna. ['eomeTprieckoe npeacTaBieHre KOMIUICKCHBIX Yrcel. JleHCcTBHS Hax

KOMIUIEKCHBIMH YHCIIaMH.
3. Tpuronomerpudeckas popMa KOMIUIEKCHOTO dncia. IlokazarensHast popMa KOMIUICKCHOTO YHCIIA.
IIpakTHyeckue 3aHATHS 7 JIP 4
1. BemmmonmHeHIE TIPUOIIDKEHHBIX BEIYMCIICHHM.
2. BrInonHeHHe ASWCTBUI HaJl KOMIUICKCHBIMHU YUCIIAMH B anreOpandeckoi Gpopme.
3. BolnosiHeHUe NEHCTBUI Hall KOMIUIEKCHBIMU YHUCIaMHU B TPUTOHOMETPUUECKOHN U MOKA3aTEIbHOM
¢dopmax.
Copep:xanue yue0HOIr0 MaTepHuaJia 20 JIP 4

Tema 1.2. 1. PaBHOCUJIBHOCTB YpaBHEHUI, HEPABEHCTB, cucTeM. PanonanbHble ypaBHeHHs.. CHCTEMBI YpaBHEHHM. 10

YpaBHeHus u OCHOBHBIE TIPUEMBI HX pelIeHNs (pa3JIoKEeHUs] Ha MHOXKHTEIIH, BBEJICHHE HOBBIX HEM3BECTHBIX,
HEpaBeHCTBA I0/ICTAaHOBKA, Tpa)UuIeCcKuii MeTO).

2. UppaunoHalibHble YpaBHEHHUS.
3. Peniennie HepaBeHCTB IEPBOI CTENICHN M CHCTEM HEpaBeHCTB. MeTo 1 MHTEpBAaJIOB.
4. N300paskeHne Ha KOOPIMHATHON TNIOCKOCTH MHOXKECTBA PEIICHU YpaBHEHUH 1 HEPAaBEHCTB C JIBYMs
MIEPEMEHHBIMH U X CHCTEM.
5. IlpumeHeHHe MaTeMaTHYEeCKUX METOJIOB AJIS pEIIeHUs COAepKaTeIbHbIX 3a7a4 U3 Pa3IUuIHbIX
obracTeil HayKH U MPaKTHKH.
IIpakTHyeckHe 3aHATHSA 10
1. Perenue ypaBHeHHH IEPBOH M BTOPOH cTeeHN (OCHOBHBIE MPHEMBI UX PEIICHHUS).
2. Perrenne HepaBEeHCTB MEPBOI M BTOPOH CTENeHH (OCHOBHBIC TIPUEMBI X PEIICHHS).
3. Pemrennie cucreM ypaBHEHUH
4. Pemenue uppanuoHAIGHBIX YPaBHEHUH.
5. Vcnonb3oBanue CBONCTB M rpauKOB (pyHKIMIT U1 peIlIeHns] ypaBHEHHH 1 HEPaBEHCTB.
Coaep:xanue y4e0OHOT0 MaTepuasa 32 JIP 4

Tema 1.3. 1. Kopuu u crenenn. KopHu HaTypaiibHOM CTENEHH W3 YHCIIA U UX cBoiicTBa. CTeTeHH ¢ 14

Kopuu, crenenn u

panrOHAJIBHBIMU MOKA3aTCIIAMU, UX CBOMCTBA.




JIorapumMsI

2. CTeneHH ¢ JeHCTBUTENLHBIMU NOKa3aTeaaMu. CBOMCTBA CTENECHH C JEHCTBUTEILHBIM ITIOKA3aTENIEM.

3. Jlorapugm. Jlorapudm uncna. OcHOBHOE JioraprupMUUECKOE TOKAECTBO. JleCATHUHBIE U HATYpalbHbIE
sorapu(Msl.

4. IlpaBuna peiictBuii ¢ norapudmamu. [lepexos K HOBOMY OCHOBAHUIO.

5. IlpeobpazoBanue ajiredpandeckux BoIPAKEHHUH.

6. Hpeo6pa3OBaHHe pallMOHAJIBbHBIX, UppaUOHAJIbHBIX ,CTCIICHHBIX BLIan(eHHﬁ.

7. IlpeoOpazoBaHue NOKA3aTEIbHBIX U JIOrapu(MHUIECKUX BBIPAKESHHH.

HpaKTI/I‘{eCKI/Ie 3aHATHA

. BeinmoaHeHue TOXKASCTBEHHBIX HpeOGpa?)OBaHI/Iﬁ HaJl CTCICHHBIMU BbIPAXKCHHUAMU.

. [IpeoOpa3oBaHue U BBIYUCIICHHE JIOTAPHU(YMUUECKUX BBIPAIKECHUH.

. [locTpoenne rpaIKOB CTEIEHHBIX, MOKA3aTEIBHBIX U JIOTApU(PMUIECKUX (PYHKIMIL.

. HaxoxxaeHue 3HaueHMil cTeneHel ¢ paloHaIbHBIMU OKA3aTENSIMHU.

. Pemrenne moka3aTelbHBIX ypaBHeHPII}‘I.

NN || W[~

. Pemmenne norapupmMudeckux ypaBHEHHUH.

18

Pasnea 2. KomOuHAaTOPUKA, CTATUCTUKA U TEOPHs BEPOSITHOCTEH

60

JIP 4

Tema 2.1.
DJIeMEHTBI
KOMOMHATOPUKH

Coaep:xkanue yueOHOro MaTepuaJa

12

1. OcHOBHBIC MOHATHS KOMOMHATOPUKH. 3a/1a9i Ha TIOJICUST YUCIIa pa3MEIIeHHH, TIePECTaHOBOK,
COYCTaHHUH.

2. Pemenue 3amad Ha iepebop BapuanToB. @opmyna OuHOMa Hprorona. CBoiicTBa OMHOMUHAIBHBIX
K03()QULIHMEHTOB.

3. Tpeyronsuuk Iackais.

HpaKanecmle 3aHATHUSA

1. Pemenne koMOWHATOPHBIX 3a7a4 Ha MOACUYET YHCIa pa3MElIeHHH, MEPeCTaHOBOK.

2. Pemmenne koMOMHATOPHBIX 3a7a4 Ha MOJACUYET COYETaHUM, Iepedop BapUaHTOB.

3. Pemrennie 3ajay Ha npuMeHeHne Gpopmyiel 6mHOMa HploTOHA

JIP 4

Tema 2.2.
OCHOBBI TPUTOHOMETPHUH

Coaep:xkanue yue0HOT0 MaTepuasia

30

1. Pannannas mepa yria. Bpamartensaoe nBrmkenue. CHHyC, KOCHHYC, TAHT€HC, KOTAHTeHC YHCTA.

2. ®opMynbI IPUBECHHUS.

3. ®opmynsl cinoxeHus:. DopMynbl yaBoeHus. DOpMYIIbI TOJOBUHHOTO apTyMEHTA.

4. Ilpeobpa3oBaHusi CyMMbI TPUTOHOMETPUYECKUX (QYHKIMH B IPOU3BEACHUE U NPOU3BEACHHS B CYMM.
BrIpaxeHne TPUTOHOMETPHYECKUX QYHKIMI Yepe3 TAHI€HC NOJOBUHHOTO apryMeHTa.

5. Ilpocreiimye TPUrOHOMETPUYECKUE YPABHEHUSL.

6. IlpocTeiimne TPUrOHOMETPUIECKIE HEPABEHCTB.

7. ObpatHBIe TPUTOHOMETpHUYECKHE (PYHKITNH. APKCHHYC, apKKOCHHYC, apKTaHT€HC

14

JIP 4

l'[paKTuquKue 3aHATUSA

1. BLIHOJ']HGH]/IGTO)K,HCCTBGHHLIXHPGO6paBOBaHHﬁ B TPUTOHOMETPHUYCCKUX BbIPAKCHUAX.

2. Penrenye npuMepoB Ha IPUMEHEHHUE TPUTOHOMETPHUYECKUX (POPMYI.

3. Perienne TpUroHOMETPUYECKUX yPAaBHEHHI.

4. PerieHne TpUroHOMETPUYECKUX HEPABEHCTB.

5. Perienrie npuMepoB Ha HaXOX/IEHHE OOPATHBIX TPUTOHOMETPHYECKUX (PYHKIIUH.

16

JIP 4




Tema 2.3.
DyHKINYA 1 UX CBOICTBA

Coaep:xanue yueOHOro MaTepuasa

18

1. dynknus. O6nacTk onpeeneHus 1 MHOXKECTBO 3HaueHH. [loctpoenue rpadukoB GyHKIHH,
3aJJaHHBIX Pa3JIMYHBIMHU CHOCOOAMH.

2. CBoiicTBa (yHKIMI: MOHOTOHHOCTbD, Y€THOCTh HEUETHOCTh, OTPaHUYEHHOCTD, IEPUOMYHOCTb.
IIpomesxyTkn Bo3pacTaHUs U yObIBaHMSA, HAHOOIbIICE U HAUMEHBIIEE 3HAUCHHS, TOYKH SKCTPEMyMa.
I'padmueckas mHTEpIIpETAIIHS.

3. IlpumMeps! (YHKIIMOHAIBHBIX 3aBUCHMOCTEH B PEalIbHBIX IpoLeccax U SBICHHUAX.

4. O6patabie pyrkmmn. ['paduk oOpaTHOH QyHKINI. AprdMETHIECKIE OTIepaini Haa () YHKIHSAMH.
CrnoxHas QyHKIHS.

IIpakTnyeckue 3aHATHSA

1. I[Toctpoenne u yreHue rpaduKkoB QYHKITHIL.

2. UccnenoBanne QyHKITUHL.

3. CBoiicTBa JIMHEHHOW, KBaIpATHIHON, KYCOYHO-IMHEHHON U APOOHO-THHEHHON () yHKIIHH.

4. O6patabie QyHKIMH U uxX rpaduku. [IpeoOdpazoBanns rpaduka QyHKIHH

JIP 4

Paznen 3. Hauaja MaTreMaTH4€CKOr0 aHAJIN3a.

42

JIP 4

Tema 3.1.
Hauajia MaTeMaTH4eCcKOro
aHaJn3a

Coaep:xanue yueOHOro MaTepuaja

24

1. ITocaenoBarenpHOoCTH. CIIOCOOBI 3ajaHKs M CBOMCTBA YHCIIOBBIX ITOCIEI0BaTeNbHOCTEN. [ToHsTHE O
npezene mocienoBareabHoCTH. CyliecTBOBaHME Tpeesia MOHOTOHHOH OrpaHHICHHON
MocJIeIOBaTeIbHOCTH. beckoHeuHO yObIBaIOIasi TeOMETPUIECKAs! IPOTPECCHS U €€ CyMMa.

2. Ilonsarue o Npon3BOJHON QYHKIMH, €€ TEeOMETPUYECKHH M MeXaHWYEeCKUIl CMBICI. YpaBHEHUE
KacartelibHO# K rpaduky QyHKIUH.

3. IIpon3BoaHast CyMMBI, Pa3HOCTH, IPOU3BEICHHS, YaCTHbIE. [I[pON3BOIHBIE OCHOBHBIX 3JIEMEHTApHBIX
(hyHKIMH.

4. IlpumMeHeHne MPOU3BOIHON K MCCIIEIOBaHHIO (DYHKIMH M IOCTPOSHHIO TPa(UKOB.

5. HpI/IMepBI HCIIOJIb30BAHUA HpOHSBOI[HOfI JJIA HAaXOXKACHUSA HAWJITYUIIECT0 PEIICHU B IMTPUKIIATHBIX
3ajgadax.

6. Bropas npou3sBoHas, ee reOMeTprUUecKuid U Gu3ndecKuil cMbica. HaxoxaeHne CKOpoCTH st
nporiecca, 3aJaHHOTO (GopMYJIOii U rpad)uKOM.

12

HpaKTuquKne 3AHATHHA

1. BpluuciieHue 4ICHOB IOCIJIEI0BATENBHOCTH U.NIPEAEIOB (DYHKIH.

2. HaxosJeHHe NpOM3BOJIHBIX 2JIEMEHTapHBIX (YHKIMH, YpaBHEHHUs KacaTeJbHOU B 00IIeM BUJIE.

3. Ipumenenune mnpaBuwi u Gopmya auddepeHnpoBaHusi, TaOIHUIIBI TPOU3BOIHBIX IJIEMEHTAPHBIX
(hyHKIUH.

4. UccnenoBanne QyHKIIUN ¢ TOMONIBIO POU3BOJTHOM.

5. Haxoxpnerne HanOOIbIIET0, HANMEHBIEr0 3HAYCHNS U SKCTPEMAaNbHBIX 3HAUeHUH (QYHKIIHH.

12

JIP 4

Tema 3.2.
HHTerpan u ero
NpPUMEHEeHHue

Copaep:xanue yueOHOr0 MaTepHaJa.

18

1. ITepBooOpa3Has ¥ MHTErpal.

2. @opmyna Herorora—JleiiOHmma.

3. [IpumeHeHne onpeeIEeHHOTO HHTErpaja s HaXOXKISHUS TUIOIAI KPUBOJIUHEHHON TpareIum.

4. [lpuMeHeHne MHTErpalia K BRIYUCICHNIO (PM3NIECKUX BEJIMYUH U TUTONIaIeH.

10

JIP 4

10




5. Ilpumeps! nprMeEHEHNs MHTErpajia B pU3KMKE U TECOMETPHH.

HpaKanecxne 3AHATHHA

1. Ilpumenenne mnpaBwi U GOPMYN HHTETPUPOBAHHUS

2. Pemenue 3ana4 Ha npuMeHenue ¢popmyiasl HetoTona-JleliOHuna.

3. HpI/IMeHeHI/Ie HMHTCrpaja K BbIYUCIICHUIO (1)I/I3I/I‘~IGCKI/IX BCJIMYMH U IIOIIAACH.

Pasnea 4. I'eomeTpust

66

JIP 4

Tema 4.1.
KoopauHaThl 1 BeKTOPBI

Coaep:kanue yueOHOro MaTepuaJa.

18

1. IIpsimoyronbHast (JekapToBa) cUCTeMa KOOPJMHAT B IPOCTpaHcTBe. DopMylia pacCTOSHUS MEXKIY
JIBYMsI TOYKaMu. YpaBHEHUsI Cepbl, INIOCKOCTH U TIPSIMOH.

2. BeKTOpLI. MO,Z[yJ'II) BCKTOpA. PaBeHcTBO BCEKTOPOB. CrnoxxeHnue BCKTOPOB. YMHOXEHHE BCKTOpa Ha
yucno. Pa3noxenue BCKTOpPA IO HAlIPABJICHUSAM. Yron MCKIAY ABYMS BEKTOpaMHU. HpOCKLII/IH BCKTOpa Ha
OCb.

3. Koopnunatel BekTopa. CKajsipHOE MPOU3BEICHHE BEKTOPOB.

4. Ucnonp3oBaHue KOOpAUHAT XU BEKTOPOB PH PEIICHNU MAaTEMATUYCCKUX W MPUKJIAJHBIX 3a4a4.

10

HpaKTuquKne 3aAHATHA

1. BrimonHneHnue NeHCTBUIN Hall BEKTOPAMH.

2. BeimonHeHne AeHCTBHUIH ¢ BEKTOPaMH, 3aJaHHBIMH KOOPAWHATAMU.

3. HaxosxeHue paccTOSIHUS MEKIY TOUKaMH, pa3IoKeHHEe BEKTOPa 0 HAIIPaBJICHHSIM.

4. BeruncieHne CKaJs[pHOTO MPOU3BEICHHS BEKTOPOB.

5. BeluncieHre BEKTOPHOIO YPABHEHHUs IPSIMOU U INIOCKOCTH.

6. VMcionp30BaHie KOOPAUHAT U BEKTOPOB MPH PEIICHUH MaTEeMaTHYECKUX U IMPUKIATHBIX 3a1a4.

JIP 4

Tema 4.2.
IpsiMble M TUIOCKOCTH B
MPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaja

20

1. AKCHOMBI CTEPEOMETPUHN U TIPOCTEUIITNE CIEACTBYS U3 HUX. B3anMHOe pactonoKkeHue JBYX
NpsIMBIX B TPOCTPaHCTBE. B3anMHOe pacnoniokeHue npsMoi u miockocTu. [lapamiensHocTh
rockocted. (IIpu3HaK mapamienbHOCTH TOoCKocTel). [lepmeHAnKyIIpHOCTD MIPSIMOM U THIOCKOCTH.
[eprienauKysAp 1 HAKIOHHAS. YTOJ MEXIy MPSIMOH U IIIOCKOCTRI0. TeopeMa o Tpex
MepIeHINKYIApax. ABYrpaHHBIA yroll. YTOI MeXIy TUIOCKOCTIMHE. [IepIeHIUKY IIPHOCTD OBYX
IUTIOCKOCTEH.

2. 'eomeTprueckue peodpa3oBaHus MPOCTPAHCTBA: MAPAJUIEIbHBINA IEPEHOC, CUMMETPHS
OTHOCHTEJIFHO TIIIOCKOCTH.

3. [NapannensHOE poeKTUpoBaHKe. [lmomans opToroHaabHOM npoekun. M3o00paxenus
MPOCTPAaHCTBEHHBIX (QUTYD.

12

IlpakTHyeckue 3aHATUS

1. Pemienue 3a/1a4 10 cTEpEOMETPHUH.

2. VI3ydeHne reoMeTpU4ecKuX Npeodpa3oBaHuii MPOCTPAHCTBA.

JIP 4

Tema 4.3.
MHororpaHHMKHU
H KpYyIJible Teja

Coaep:xanue yueOHOro MaTepuasa

11

1. Bepumnsl, peOpa, rpaHnm MHOrorpaHHuka. Pas3Beprka. MHororpaHHble yriibl. Beimykiblie
MHOTOTpaHHMKH. Teopema Oinepa. [Ipmsma. Ilpsmas m HakimoHHas mpusMa. IlpaBumbHas mpu3Ma.
IToBepxHocth npusmel. [lapannenenunen. Kyo6.

2. IMmpamuna. [Ipasunsaas nupamuaa. [loBepxHOCTh MUpaMuIbL. Y cedeHHas mupaMuaa. Terpasp.
IIoBEpXHOCTH YCEUEHHOI NHMpaMuUpbl.

JIP 4

11




3. Cummetpus B KyOe, B apajuiesienunese, B npusme u nupamuzae. CedeHus Kyoa, Ipu3Mbl U
nupamMubl. [IpeacraBieHne o MpaBMIIbHBIX MHOTOTPAHHHUKAX (TETpasip, Ky0, OKTa3p, JOACKadAp U
HUKOCAdIP).

IIpakTHyeckue 3aHATHSA 5
1. HaxoxeHue OCHOBHBIX 3JIEMEHTOB IPHU3M U nupaMuj. Pemenue 3amau.
Tema 4.4. Copep:xanue yueOHOI0 MaTepHaJia 9 JIP 4
TeJia ¥ MOBEPXHOCTH 1. Hununnp. Pa3septka unnunapa. [loBepxHocts. Konyc. Pa3BepTka konyca. [ToBepxHOCTh KOHYcCa. 5
BpallleHUs YceuenHblli KOHYC. PazBepTka yceueHHOro konyca. IloBepxHOCTS ero.
2. OceBble ceYCHHUS U CEUCHMUS, TapauiebHble ocHoBaHuIo. 1llap u cdepa, nx cedenus. KacatenpHas
TUIOCKOCTH K cepe. [loBepxHOCTH HIapa.
IIpakTHYecKkue 3aHATHS 4
1. Pemenus 3a1a4 Ha HaX0XK/ICHUE OCHOBHBIX AJIEMEHTOB LIWIIMH/IPA, KOHYCa, 1apa.
Tema 4.5. Coaep:xanue yueOHOro MaTepuaja 8 JIP 4
N3mepenns B reomerpun | 1. O0bem u ero uzmepenue. MHrerpansHas popmyna oobema. O0beM KyOa, MpsiIMOYTOJIbHOTO 4
napautesienumena. O6veM npusmbl. O6beM nmupamuasl. O0veM muHHApPa. O0bEeM KOHYyCa MOIHOTO U
YCE4EeHHOT0.00hEM IIapa U IUIOmaaH cepsl..
2. [Mogo6ue Ten. OTHOIICHNUS TTOMIAICH, MOBEPXHOCTEH U 00HEMOB IMOTOOHBIX TEI.
IIpakTHyeckue 3aHATHSA 4
1. Pemenne 3a1a4 Ha HaX0XKAEHUE 0OBEMOB MHOTOTPAHHHUKOB U KPYTJTIBIX TEII.
Paznen 5. KomOuHaTOpuKa, CTATHCTHKA U TEOPHSI BEPOSITHOCTEI 14 JIP 4
Tema 5.1. Copep:xaHue yueOHOT0 MaTepHaJia 14 JIP 4
DJ1eMeHThbI TEOPHH 1. CnyuyaitHoe coObITHE 1 €r0 BeposATHOCTb. Kitaccuueckoe ornpeneneHie BeposSTHOCTH. TeopeMbl CIIOKEHHS 1 8
BePOATHOCTEH YMHOKEHUS! BEPOSITHOCTEH.
U MaTeMaTHYeCKOi 2. CiyuaitHoe coOBITHE 1 eT0 BepOSTHOCTh. Kitaccnueckoe orpesiesieHue BEpOsITHOCTH. TeopeMbl CIIOKEeHHS 1
CTATHCTHKH YMHOXEHHsSI BEPOSITHOCTEH
3. [ToHsATHE 0 3aKOHE OOJBIITUX YHCEL.
IIpakTHYyecKkue 3aHATHSA 6
1. Pemenye 3a1a4 Ha NpHMEHEHHUE TEOPEM CIIOKCHHUS] H YMHOXKESHHSI BEPOSTHOCTEH.
KoncyapTanuu 2 JIP 4
IK3aMeH 8 JIP 4
Bcero: 258

Jln1st XapaKTepUCTHKN YPOBHSI OCBOEHHS Y4€OHOT0 MaTepHraiia NCTIOIb3YIOTCS ClIeyIoNre 0003HaYECHUS:

1 — o3HaKoMuTeNbHBIH (Y3HaBaHUE paHee N3yYEHHBIX 00OBEKTOB, CBOWCTB);

2 — penpoyKTUBHBIN (BBIOJIHEHUE AEATEIHHOCTH 10 00pas3ily, MHCTPYKINH I 110]] PyKOBOJICTBOM);

3 — NPOJYKTUBHBIN (IUIAHUPOBAHKE U CAMOCTOSTEIBHOE BBHITIOIHEHNE JIEITEIILHOCTH, PelIeHNe NPOOJIEMHBIX 3a71a4).

12




XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM
AEATEJBHOCTU CTYJAEHTOB.

Copnep:xanue o0y4eHHs

XapakTepuCTHKA OCHOBHBIX BH/I0B 1eSITeJbHOCTH CTYACHTOB
(Ha ypoBHe Y4eOHBIX AeiicTBHI)

BBeaenue

O3HaKOMJICHHE C POJIbI0 MATEMATUKH B HAyKe, TCXHHKE,
KOHOMUKE, HHPOPMAIIMOHHBIX TEXHOJIOTHUAX U
MPAKTUYECKOM eATeIbHOCTH. O3HAKOMIICHHUE C TCIIIMU
Y 3a/1a4aMH U3y4YCHUST MATEMATHKH [TPU OCBOCHHUU
npodeccuii CITO u cnenmansuocreii CI10

AJITEBPA

Pa3BuTHne NOHATHS 0 YHCIE

Breimonnenue apudmeTndeckux ACUCTBUN HaJ YHCIaMH,
couerasl yCTHbIE U MUCbMEHHBIE IPUEMBI.

HaxoxaeHne mnpuONMKESHHBIX 3HAYCHUH BEIWYMH H
MOrPENIHOCTEN BBIYMCIICHUI (abcomroTHOM u
OTHOCHUTEJIbHOM ); CPAaBHEHHE YMCIIOBBIX BBIPAKEHUM.
Haxoxpaenne  ommbok B mpeoOpa3oBaHUsIX |
BBIYMCIICHUSIX  (OTHOCHUTCS KO  BCEeM  ITyHKTaM
MIPOTPaMMBI)

KopHuu, crenenu, jorapupmsl

O3HakOMJIEHHME C TIOHATUEM KOpHS Nn-i CTENEHH,
CBOMCTBAMM pAIMKAJIOB M IpaBWIAMH CpPaBHEHUS
KOpHEH.

@opMyIMpOBaHUE ONPEICIICHUS KOPHA M CBOWCTB
KOpHel. Beluncienue u cpaBHEHUE KOPHEH, BBIIIOJHEHNE
NPUKKUJKK 3HauYeHus: KopHs. [Ipeobpa3zoBaHue 4HCIOBBIX
1 OYKBEHHBIX BBIPOKEHUH, COAEPKAILUX PaTUKAIIbL.
Beinmonnenue pacdetoB mo ¢GopmynaM, CoAepKaluM
paaMKabl, OCYUIECTBIIAI HEOOXOAUMBIE MOJCTAHOBKU U
npeoOpa3oBaHusl.

Onpenenenue PaBHOCHUIIBHOCTH BBIPAKECHUU c
panukanaMu. Pemenue uppalvoOHaIbHbIX YPABHEHUN.
O3HaKOMJIEHHUE C MIOHATUEM CTETIEHHU C JEHCTBUTEIbHBIM
nokasareneMm.  HaxoxzaeHue — 3HAYEHUNM  CTEIICHH,
UCIOJIb3YS TpU HEOOXOJUMOCTH HWHCTPYMEHTAJbHbIE
CpeICTBa.

3anucblBaHUE KOpPHS N-H CTENEHUW B BHJIE CTENEHU C
JIpoOHBIM IOKa3aTeaeM U Hao0opoT.

@opMyJIMPOBAHUE CBOWMCTB cTeneHel. Brruncienue
CTENEHEH C PAalMOHAIBHBIM II0KA3aTeIeM, BBINOJIHEHUE
MIPUKHUJIKK 3HAYEHUS CTEIIEHU, CPABHEHUE CTEIIEHEN.
[TpeoOpa3oBaHue YMCIOBBIX U OYKBEHHBIX BBIPAKEHHH,
CoJIepKaIMX CTENEHU, NPUMEHSs CBOMCTBA. Pemenue
[IOKa3aTEeIbHBIX YPAaBHEHUM.

O3HakoMIIEHHE ¢ IPUMEHEHUEM KOPHEW U CTETIEHEW IpU
BBIYUCIICHUM CPEIHUX, HCJICHUU OTpPE3Ka B <«30JOTOM
ceyeHuM». PemeHne NpuUKIaAHBIX 3a4a4 HA CJIOKHBIE
IIPOLICHTHI

IIpeoOpa3oBanue ajnredpanyecKux
BbIPAKEHU I

Beimonnenue npeodpazoBaHui BBIPAKEHHI,
npUMeHeHHe (QOpMyJ, CBS3aHHBIX CO CBOMCTBaMH
CTerneHeu u jorapudmos.

Omnpenenenue  objgacTh  JONMYCTUMBIX  3HAUYEHU
JIOTapu(PMUUECKOT0 BBIpaKEHUSI. Pemenue
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‘ Jorapu(MUUECKUX ypaBHEHUI

OCHOBbBI TPUTTOHOMETPUUA

OcHOBHBIC IOHATHSA

W3ydyeHnne paauaHHOrO MeETOJla HW3MEpPEHUs YIJIOB
BpalllCHUSI M MUX CBSA3M C TPagyCHOM  MEPOU.
N300paxkeHne yrioB BpalleHHsT Ha  OKPYKHOCTH,
COOTHECEHME BEJMUMHBI YIJIA C €T0 PACIIOI0KEHUEM.
@opMyIMpOBaHUE OIpPEAETICHUIl TPUTOHOMETPUUECKHUX
GYHKIUH U1 YTJIOB  MOBOPOTa W OCTPHIX  YIJIOB
MPSIMOYTOJIBHOTO TPEYroJbHUKa U OOBACHEHHE UX
B3aUMOCBSI3U

OcHOBHbIE TPUTOHOMETPUYECKHUE
TOXKIeCTBa

[IpuMeHeHne OCHOBHBIX TPUTOHOMETPHUYECKUX TOXK/ISCTB
JUISL  BBIYUCJICHHS 3HAQUYEHMM  TPUTOHOMETPHUUYECKHUX
(yHKIMI 0 OTHOW U3 HUX

IIpeoOpa3oBanus npocreimux
TPUTOHOMETPHYECKUX
BbIPAKEHU I

N3yuenue OCHOBHBIX dbopMyll  TPUTOHOMETPHH:
(dbopMynBl  CIOKEHHs, YABOCHHS, IPeoOpa3oBaHUs
CYMMBI TPUTOHOMETPUYECKUX (YHKIIUI B MMPOU3BEICHUE
U TpOU3BENECHHUS B CyMMYy U [PUMEHEHHE MpHU
BEIUMCIICHUH 3HAYCHUS TPUTOHOMETPUYECKOTO
BBID@XKEHUSI U yNpouieHuss ero. (O3HaKOMJIEHHE CO
CBOWCTBAMH CHUMMETPUM  TOYEK Ha  €AUHUYHOHU
OKPYXHOCTM M TpPUMEHEHHUE HX I BbIBOAA (GopMyll
MIPUBEICHUS

Ipocreiimme
TPUTOHOMETPHYECKHE YPABHEHUS
U HepaBeHCTBAa

Pemenue no gopmynam v TpPUrOHOMETPUUECKOMY KPYTY
MPOCTEUIINX TPUTOHOMETPUYECKUX YpaBHEHUH.
[IpumeHeHne o0OLIMX METOAOB pELICHUsS YpaBHEHUIl
(npuBeneHNMEe K JMHEHHOMY, KBaJpaTHOMY, METOJ
pa3oKeHUsI Ha MHOMKUTENH, 3aMEHbl [IEPEMEHHOM) Ipu
peUICHUN TPUTOHOMETPUYECKUX YPABHEHUH. YMEHHE
OTMeYaTh HAa  Kpyre  pelleHus  IpOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC, apDKKOCHHYC,
ApPKTAHIeHC YHc/Ia

O3zHakoMJIeHHE c MOHITHEM 00paTHBIX
TPUTOHOMETPUUECKUX (PYHKIIHH.

W3ydyenue ompeneneHuid apKCUHYCa, AapKKOCHHYCA,
apKTaHTeHca 4uciia, GOpMyITHUPOBAHHUE UX, H300paKeHNE
Ha €IMHUYHOU OKPYXHOCTH, MPUMEHEHHE MPH PEIICHUN
ypaBHEHUU

®YHKIINH,

UX CBOUCTBA U TPAOUKHU

®Oyukuun. [lonsarue o
HENpPepPBIBHOCTH (PYHKLUH

O3HakoMJIEeHHE C TOHSATHEM IEepPEMEHHOH, NpuMepamu
3aBHCUMOCTEH MEX]Ty IEpEMEHHBIMH.

O3HakoMmJIeHHE C TOHATHEM Tpaduka, OIpeaeseHIe
MIPUHAJUIEKHOCTH TOYKHU rpaduky byHKIMY.
Omnpenenenue no Gopmyne TpocTeiiiel 3aBUCUMOCTH,
Bujga ee rpaduka. Beipaxkenue mno Qopmyne oaHOM
NepeMEeHHON  uepe3  napyrue.  O3HaKOMJIEHHME €
onpeneneHueM GyHKIHH, GOpMyIUpOBaHHUE €TO.
Haxoxnenne oOnactu  ompeneneHuss U o0nacTa
3HaYEHUN QYHKIHNH

CpoiicTBa QpyHKIHH.
I'padmyeckas uHTEeppeTanus.
IIpumeps! pyHKUHOHATBHBIX
3aBHCHMOCTEH B peajibHbIX
npoueccax u siBJIeHuIX

OzHakoMJieHHEe C  TOpuMepamMu  (QYHKIIMOHAIBHBIX
3aBUCUMOCTEN B pEAIbHBIX MPOILECCaX W3 CMEXHBIX
JIVCITUATIIIMH.

O3HakoMJIEHHE C JIOKa3aTeIbHBIMH  PACCYKICHUSIMU
HEKOTOPBIX CBOMCTB JIMHEMHOM M  KBaJPAaTUYHOU
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GyHKIME, TPOBENEHHE  WCCICIOBAHUS  JIMHCHHOM,
KYCOYHO-TUHEHHOH, IpOoOHO-TMHEHHON M KBaJApaTUYHON
¢byHkuii, nocrpoenue ux rpadukoB. Iloctpoenue u
yreHue rpaukoB QyHKuui. MccnemoBanue (yHKIMH.
CocraBieHue BHAOB (PYHKIHMH MO JaHHOMY YCJIOBHIO,
peleHue 3aad Ha SKCTPEMYM.

Brimonnenue npeobpazoBanuii rpaduika GyHKIHH

Oo0paTHble pyHKIMHU

W3yuenune moHATHS OOpaTHOM (YHKIWH, OIpe/esieHUe
BHJIa W TIOCTpoeHue Trpaduka oOpaTHON GYHKIINH,
HaxOXJCHHE €€ Oo0JacTh OmpenelieHus W o0nacTu
3HaueHWi. [lpumeHeHue CBOWCTB  (QYHKIMHA TpH
UCCIICIOBAaHUHM YPaBHEHWH W peIIeHHH 33734 Ha
IKCTPEMYM.

O3HaKOMJICHHE C TIOHSTHEM CIO0KHOU (DYHKIUU

Crenennble, HoKa3aTe/lbHbIE,
Jorapupmuyeckue u
TPHIOHOMeETPUYeCKHe (PyHKIMH.
OOpaTHbIe TPUTOHOMETPUYECKHE
pyHkumMu

Beruucnenne 3HaueHMid QYHKIUA 1O  3HAYCHHIO
aprymenTa. OnpezeneHre nojJoXKeHUs TOUYKU Ha rpaduke
[0 ee KoopauHataM M HaobopoT. Mcmnonb3oBaHue
CBOMCTB (DYHKIIMI 711 CpPAaBHEHUSI 3HAUYCHUN CTENEHE! U
norapudpmoB. IloctpoeHue rpaukoB CTENEHHBIX U
JA0rapuPpMUIECKUX QyHKIIHH.

Pemenne — mokaszarenbHbIX M JIOrapu(PMUUYECKHX
YPaBHEHUN M HEPABEHCTB I10 WU3BECTHBIM allOPUTMaM.
O3zHakoMIIeHHE c HOHATHEM HENPEPBhIBHON
NepuoInIeckoil  QyHKIMH, (HOPMYIHPOBAHNE CBOKCTB
CHHYCA U KOCHHYCa, [IOCTPOEHUE UX IPa(hUKOB.
O3HaKOMJIEHHE C TOHATUEM TapMOHMYECKHUX KojeOaHui
U IpUMEpaMU FapMOHUYECKUX KOJIeOaHUH I OMMCAHUS
IpoIeccoB B (U3MKE M Jpyrux oOJacTsAx 3HaHUS.
O3HaKOMJICHHE C MOHATHEM Pa3pbIBHOW MEPUOIUYECKON
¢byHkuuu, QGOpPMYNIHpPOBaHUE CBOMCTB TaHTEHCA W
KOTaHT'eHca, IOCTPOEHUE UX IPa(UKOB.

[Ipumenenue cBOMcTB  (QyHKUMH AJi1  CpaBHEHHUS
3HaYeHUH TPUTOHOMETPHUECKUX (YHKLIMH, peleHus
TPUTOHOMETPUUECKUX YPABHEHHH.

[Toctpoenue rpaukoB 0OpaTHBIX TPUTOHOMETPUUECKUX
(GyHKIMI M ompeneieHue Mo rpapukaM HX CBOWCTB.
BrinonHenue npeobpa3zoBaHus rpagMKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITociaexoBaTebLHOCTH

O3HakoOMIICHHE C IMOHATHEM YHCIO0BOM
OoCICa0BAaTCIbHOCTH, crocobamu c€c 3aaHusd,
BBIYHCIICHUAMU €€ YJICHOB.

O3HakoOMJICHHE C IIOHATHUEM mnpeacia
IOCICI0BATCIbHOCTH.

O3HakOMJIEHHE C BBIYMCIEHHEM CYMMBbI OE€CKOHEYHOIO
YHUCIOBOTO psila Ha TpPUMEpPE BBIUUCIEHUS CYyMMBI
0EeCKOHEYHO YOBIBAIOIIEH reoMeTpUUeCcKOil MPOTrpecCuy.
Pemenne 3amauy Ha mnpuMeHEHHE (OPMYIBI CYMMBI
0ecKOHEYHO yObIBaIolIeil reOMeTPUUYECKON MPOrpeccuu

IIpousBoaHas U ee IpUMEHEHUE

O3HaKOMJIEHHE C IOHSTHEM IIPOU3BOJHOM.

N3ydyenne u ¢GopMynnpoBaHHE €€ MEXaHWYEeCKOro u
T€OMETPUYECKOIO0  CMBICIIA,  H3Y4YEHUE  aIrOpUTMA
BBIYMCIICHUS] ITPOM3BOJHOM HA NPUMEPE BBIYHUCICHUS
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MTHOBEHHOH CKOPOCTH H YIJIOBOTO KO3 dUIHEHTA
KacaTeJIbHOM.

CocraBieHre ypaBHEHUs KacaTelbHOW B oOlIeM BUJE.
YcBoenune mpaBwin  audGEpeHIMPOBAHMS,  TaOIUIIBI
MIPOU3BOJIHBIX dJEMEHTApHBIX (DYHKIUN, MNpPUMEHEHUE
s nuddepeHnupoBanns  QYHKIUH, COCTaBICHHS
ypaBHEHHUS KacaTeIbHOM.

W3yuenne TeopeM O CBS3M CBOWCTB (YHKUUH U
MIPOU3BOIHOM, (HOPMYIIHPOBKA HX.

[IpoBenenne ¢ MOMOILIBI MPOU3BOJHOM HCCIIEIOBAHUS
dbyHKIMH, 3a1aHHON (HOPMYITOi.

YcTaHoBiieHUE CBA3HM CBOMCTB (DYHKIIMU M MPOU3BOIHOM
1o ux rpadukam.

IIpuMeHeHre NpPOM3BOMHOM Ui DPELICHMs 3aJad Ha
HaXO0XJCHUE HAMOOJbIIEro, HAMMEHbBIIEro 3HAYCHUS U
Ha HaXO0)KJIEHUE SKCTPEMyMa

IlepBooOpa3Hasi 1 MHTErpaJ

O3HakomieHre c MOHSATUEM WHTErpaja u
nepBooOpazHoi. M3yuenue mpaBuia  BBIUMCICHUSA
nepBooOpaszHoi u TeopeMbl Hetorona— JleliOHua.
Pemenne 3amayu Ha CBS3b IEpBOOOpa3HOM U  ee
MIPOU3BOJIHOM, BHIYHMCIICHHE MEPBOOOPA3HON sl TAaHHOM
GbyHKIHN.

Pemlenne 3agau Ha [nOpuUMEHEHME HMHTErpaiga s
BBIYMCIICHHS (U3MYECKUX BEJIMUMH U TUIOMACH

YPABHEHUA U HEPABEHCTBA

YpaBHeHUsI H CHCTEMbI
YPaBHeHHUil
HepaBencTBa u cucreMbl
HEPABEHCTB C IBYMs
nepeMeHHbIMHU

O3HaKOMJIEHHE C MPOCTEHIINMU CBEICHUSIMH O KOPHSIX
areOpandeckux ypaBHEHUH, NOHATUSAMM HCCIIEI0BaHUS
YPaBHEHUU U CUCTEM ypaBHEHUM.

N3ydyeHne TeOpuM pPaBHOCHIBHOCTH YpPaBHEHHM U ee
[IPUMEHEHMUSL. [ToBTOpeHue 3anucu peleHus
CTaHJApTHBIX YpPaBHEHUH, NPUEMOB MNpeoOpazoBaHUs
YpaBHEHUH JUIsl CBEIEHUS K CTaH/IapTHOMY YPaBHEHHMIO.
Pemenue paloHaIbHbIX, UppaLMOHAJIbHBIX,
MOKa3aTeIbHbIX U TPUTOHOMETPUYECKUX YypaBHEHUU H
CUCTEM.

Wcnonb3oBanue cBONCTB U TpadukoB (yHKUUN is
pemieHns ypaBHeHMU. [IoBTOpeHHME OCHOBHBIX NPUEMOB
pEeLIeHUs CUCTEM.

Pemenne ypaBHEHUI C NPUMEHEHHEM BCEX IIPUEMOB
(paznokeHusT Ha  MHOMKUTENM, BBEICHHUS  HOBBIX
HEU3BECTHBIX, IOJCTAHOBKH, TIpadUyeckoro MeToAaa).
Pemrenne cuctem  ypaBHEHHMH C  IIPUMEHEHUEM
pa3IUYHBIX CIOCOOOB.

O3HakomjieHMe ¢ OOIIMMHM  BOIPOCAMHU  pEIICHUS
HEpaBEHCTB M HCMOJb30BaHUE CBOWCTB U TIpaduKOB
(GyHKIUH NpU pellIeHNH HEPaBEHCTB.

Pemenne HepaBEHCTB M CHCTEM HEPABEHCTB C
MIPUMEHEHHEM Pa3IMYHBIX CIIOCOOO0B.

[IpumeHeHne MaTeMaTU4eCKUX METOJOB MJIs PEIICHHUS
COJIEp KATENBHBIX 3a/1a4 U3 PAa3JIMYHbIX 00JacTell HayKH
U NpakTUKu. HTEpIIpeTHpOoBaHKe pe3ysIbTaTOB C YYETOM
peanbHBIX OrPaHUYEHUN
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JEMEHTbI KOMBUHATOPUKHA, TEOPUM BEPOSATHOCTEN M CTATUCTHUKH

OcHOBHBIE TOHATUSA
KOMOUHATOPUKH

W3yuenne npaBuiia KOMOMHATOPUKU U TIPUMEHEHUE TIPU
peleH KOMOMHATOPHBIX 3ajau.

Pemenne KoMOMHATOPHBIX 3a7ay METOAOM Iepebopa U
10 MIPABUITY YMHOKEHHUSL.

O3HakomJieHME €  TOHATUAMH  KOMOWHATOPUKH:
pa3sMEIEeHUs MY, COYETAaHUSIMM, IepeCTaHOBKaMH U
(dbopmMyIaMu A MX BBIYHCICHHS.

OOpsicHeHHe U TpuMeHeHue (HOopMyJ Ul BBIYMCICHUS
pa3MeleHHi, IepPeCTaHOBOK U COYETAaHUH MPH PELICHUN
3ajau.

OsznakomiieHre ¢ OMHOMOM HbBIOTOHA U TPEYTrOIBHUKOM
ITackas.

Pemenne mpakTHUeCKMX 3aad C  HCHOJIb30BAHUEM
MOHATUHN U IPABUI KOMOMHATOPUKHU

DJIeMeHThI TeOpPHHU BePOATHOCTe

N3ydyeHne KIacCHYECKOIO OIPENEICHHUs BEPOATHOCTH,
CBOMCTB BEPOATHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccmoTpenne npumepoB BBIYMCIECHHUS BEPOSITHOCTEM.
Penienue 3a1a4 Ha BBIYMCICHUE BEPOSITHOCTENH COOBITHI

IIpencraBiienne JaHHBIX
(Tabdamubl, IMArpaMMbl, rpaduKn)

O3HaKOMJIEHHE C MPEACTABIECHUEM YUCIOBBIX JAHHBIX U
UX XapaKTEPUCTUKAMU.

Pemenne mpakTudeckux 3amad Ha 00pabOTKY YMCIOBBIX
JAHHBIX, BBIYMCIICHUE UX XAPAKTEPUCTUK

I'EOMETPUA

IIpsiMble U MJIOCKOCTH B
MPOCTPAHCTBE

dopmynupoBka U IIPUBEICHUE  JOKa3aTelIbCTB
MIPU3HAKOB B3aUMHOIO PpACIHOJIOKEHUS TMPSAMBIX U
IUIOCKOCTEH. Pacrio3HaBaHMe Ha 4YepTeXax U MOJEIAX
Pa3IUYHBIX CIy4YaeB B3aMMHOI'O PACIOJIOKEHUS MPSIMBIX
U IUIOCKOCTEM, apryMEHTHPOBAaHHME CBOUX CYKICHHUM.
DopMyJIMPOBAHUE OIPEJECICHUM, TPU3HAKOB U CBOWCTB
NapajuleJIbHBIX WM NEPHEHIUKYJSAPHBIX  IIOCKOCTEH,
JBYTPaHHbBIX U JUHEWHBIX YTJIOB.

BeinosnHeHne NOCTpPOEHUs YIVIOB MEXAY MNPSMBIMH,
OpsIMOW W IUIOCKOCTBIO, MEXIY IUIOCKOCTSIMH IO
OINMCAHHUIO U PACIIO3HABAHNE UX HA MOJEIISIX.
[IppuMeHeHHe NpPU3HAKOB W CBOMCTB  PACIOJIOKEHUS
MPSMBIX U IJIOCKOCTEHN MPU PELIEHUH 3a/1a4.
N300pakenne Ha puUCYHKaX M KOHCTPYHpPOBaHHE Ha
MOJIENAX MEPHNEHANKYISPOB U HAKJIOHHBIX K IJIOCKOCTH,
NpSMBIX, NapauIeIbHBIX IUIOCKOCTEH, YIVIOB MEXIYy
OpsIMOMl M TUIOCKOCTBIO U OOOCHOBAaHHE MOCTPOCHUS.
Pemenne 3amay Ha BBIYHMCIEHUE T€OMETPUUYECKUX
Benu4MH. ONUCBIBAHME PACCTOSHUS OT TOYKH [0
IUIOCKOCTH, OT TPSIMOM 10 IUIOCKOCTH, MEXIY
IJIOCKOCTSIMU, MEXY CKpEIIMBAIOIIMMUCA TNPSIMbBIMH,
MeX1y MPOU3BOJIbLHBIMU (PUTYpaMU B IPOCTPAHCTBE.
@opMyIMpPOBAaHUE U JI0Ka3bIBAHUE OCHOBHBIX TEOPEM O
paccTosiHusAX (TEOpeM  CYLIECTBOBAHMS, CBOMWCTBA).
N300pakeHne Ha uyepTekax M MOJENSAX PAcCTOSIHUA U
o0ocHOBaHME CBoUX cyxnaeHud. Omnpenenenve u
BBIYHCIIEHUE PACCTOSIHUM B IpocTpaHcTBe. [Ipumenenue
dbopMyll U TeopeM IUTAaHMMETPHUM JUIsl pelleHus 3ajad.
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O3HakoMIICHHE c MOHATHEM apaJIeIbHOTO
MIPOCKTUPOBAHUA U ero cporcrtBamu. dopmynnpoBaHue
TEOpEMBl O IUIOIIAAXM  OPTOrOHAJIBHOM  IPOEKIMH
MHOI'OYT'OJIbHHKA.

[Ipumenenue teopuu Uis 0OOCHOBAaHUS IMOCTPOCHHUM M
BBIYUCIICHUM.

ApPryMEHTHUpOBaHHE CBOMX CYXICHHH O B3aUMHOM
PAacIoyIOKEHUH MTPOCTPAHCTBEHHBIX (PUTYD

MHOrorpaHHuKH

Onucanne ¥  XapaKTEpPUCTUKA Ppa3IMYHBIX  BHUJOB
MHOTI'OTPaHHUKOB, IIEPEUUCICHUE MX JJIIEMEHTOB H
cBoicTB. M300pakeHre MHOTOTPaHHUKOB U BBINIOJIHEHUE
IIOCTPOEHUS Ha  H300pakeHUsIX u MOJEIIAX
MHOT'OTPaHHHUKOB.

Beluucnenue JMHEHHBIX DJIEMEHTOB M YIVIOB B
IIPOCTPAHCTBEHHBIX KOH(UTYpaLlUAX, apT'yMEHTUPOBAHUE
CBOUX CYXICHUMH.

XapakTepucTuka U M300paKEeHHE CEUYCHMs, Pa3BEPTKU
MHOI'OTPaHHHUKOB, BBIYNCIICHHE IJI01aAeH
nosepxHoctell. [loctpoenue npocteimmx ceueHuit kyoa,
pu3Msbl, nupamuiabl. [Ipumenenne GakToB M CBEAECHUU
U3 IIJIJaHUMETPUH.

O3HakOMJIEHHE C BUAAMHM CUMMETPHIl B MPOCTPAHCTBE,
¢dbopmynupoBaHue olpeneneHui " CBOMCTB.
XapakTepucTuka CHMMETPUM  T€l  BpPALEHHUS U
MHOT'OTPaHHHUKOB.

IIpuMeHeHne CBOWCTB CUMMETPHM IPH PELICHUM 3a1ad.
Hcnonbp3oBanue proOpEeTEeHHBIX 3HaHUU Ui
HCCIEAOBAHUSA W MOJCIMPOBAHMS HECIOKHBIX 3a1ad.

I/1306pa>KeHHe OCHOBHBIX MHOT'OI'PaHHHUKOB n
BBIITOJIHCHHUEC PUCYHKOB I10 YCJIOBUAM 3aJiayd
Tenan MOBCPXHOCTH BPAILICHU S O3HakoOMIICHHE C BUJIaMH TCII BpaliCHus,

dbopmynupoBaHHE WX  ONPENCICHHUH W CBOMCTB.
DOopMyIMPOBAHUE TEOPEM O CEUEHHUH IIApa MIOCKOCTBIO
Y TIJIOCKOCTH, KacaTeJIbHOU K cdepe.

XapakTepucTuka M H300paKEHUE Tel BpaIleHHs, HUX
pa3BEPTKH, CEUCHHUS.

Pemenne 3amad Ha NMOCTPOEHUE CEYEHMM, BBIUMCIICHHE
JUIMH, pacCTOAHWM, yrioB, miomaned. I[IpoBenenue
JIOKa3aTelIbHbIX PACCY)KJICHUM TpU pEUIeHUW 3aj]ad.
[IpuMeHeHHe CBOWCTB CUMMETPUHM IIPU PELICHUU 3ajad
Ha Tella BpalleHusi, KOMOWHAIIMIO Tel.

N300paxkeHne OCHOBHBIX KPYIJIBIX TE€JI W BBIIOJIHEHHE
PHUCYHKA I10 YCIOBHIO 3a1a4U

HN3mepenus B reomeTrpuu

O3HakOMJIEHHE C TOHATUSMHU IUIOMAAM U 0o0bema,
aKCHOMaMHM U CBOMCTBaMH.

Pemrenne 3amay Ha BBIYMCIIEHHME IUIOIMIAJEH IUIOCKHMX
¢buryp ¢ NpUMEHEHHEM COOTBETCTBYIOIIUX (GOPMYNI H
(hakToOB U3 IUIAHUMETPHHU.

W3yuenne  TeopeM O  BBIYMCICHHH  OOBEMOB
MIPOCTPAHCTBEHHBIX TEJI, PEIICHUE 3a/1a4 HA IPUMEHEHNE
(hopMyI1 BEIYHCTIEHUS 00HEMOB.

W3ydyenne Gopmyn nns  BBIYMCIEHHS  IIIoOHIafied
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MOBEPXHOCTE MHOTOTPAHHUKOB M TEJl BpalleHUs.
O3HaKOMJIEHHME C METOJIOM BBIYMCIIEHHS ILIOIIAIHA
MMOBEPXHOCTH Ccephl.

Pemenue 3a1ay Ha BBIYMCIIEHHE TIJIOMIAIEHN TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

KoopanHaTtel 1 BEKTOPBI O3HakoMJIeHME C TOHATHEM BekTopa. M3ydeHue
JEKapTOBOM CHCTEMbl KOOPIMHAT B IPOCTPAHCTBE,
IIOCTPOCHHE 110 3aJaHHBIM KOOpAMHATaM TOYEK H
IJIOCKOCTEH, HaXOXKACHUE KOOPAUHAT TOYEK.
Haxoxnenne  ypaBHEHUH ~ OKpYXHOCTH,  c(epsl,
IJIOCKOCTH. Bprunciienne paccTossHUM MeXAy TOYKaMU.
N3yueHne CBOMCTB BEKTOPHBIX BEJIMYUH, IIPABUII
pa3iIoKEHUsT BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE,
IIpaBUJl ~ HAXOXKJIECHHMS  KOOpIMHAT  BEKTOpa B
IIPOCTPAHCTBE, MpaBUI  JCHCTBUM €  BEKTOpamy,
3aIaHHBIMUA KOOPJAMHATAMH.

[IpuMmeHeHne Teopuy NpyU PELICHUH 3a/1a4 Ha JEHCTBUA C
BEKTOpPaMH.

W3ydyeHne  CKaJsIpHOTrO  IIPOU3BENEHUSA  BEKTOPOB,
BEKTOPHOI'O  YpaBHEHUs IPsMOM U IUIOCKOCTH.
IIpumeHeHne Teopur NpyU PELLICHUH 3a]a4 Ha JICHUCTBUSA C
BEKTOpPaMH,  KOOPJIMHATHBIA  METOJ, IIPUMEHEHHE
BEKTOPOB  JUIl  BBIUMCJICHMSI BEJIMYUH  YIJIOB H
paccrosHui.  O3HakOMJIEHHME C  JIOKa3aTeJIbCTBAMU
TEOPEM CTEPEOMETPUM O B3aUMHOM PAacIOIOKECHUH
IPSIMBIX Y INIOCKOCTEHN C MCIOJIb30BAHUMEM BEKTOPOB

3.YCJOBUS PEAJIM3AIIUU YYEBHON JUCHUIIJIUHBI

3.1. TpeGoBanuss K MHHMMAJIBHOMY  MATEPHAJIbHO-TEXHHYECKOMY
o0ecrneYeHnIo

Peanuzanus yueOHOW NUCHMIUIMHBI TpeOyeT HaMU4YUg Y4eOHOro KaOMHEeTa
MaTEeMaTHKH.

O6GopynoBanne yueOHOro KaOuHeTa: pabouee MeCTO TMpenoaaBaTess,
KOMIUIEKT Yy4eOHOM wmeOenu Ha 25 TMOCaJ04YHBIX MECT, KJacCHas JO0CKa,
NEPCOHANBHBI  KOMIIBIOTEP,  MPE3EHTALMOHHOE  00OpyaoBaHuE  (PKpaH,
WHTCPAKTHBHAS JIOCKA, MYJIbTUMEIHA MPOEKTOp), y4eOHBbIC CTEHIbI, y4eOHBIC
OCOOUS 1 pa3aTOYHBIN MaTepHal Mo TUCITUTIIINHE.

[Tporpammuoe obecneuenue: CIIC- Tapant ,Win7Pro 64 SP1, Microsoft
Office 2016 .
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3.2. MudopmanuonHoe odecnedenne 00y4eHust
Ilepeyenbr pexkoMeHAyeMbIX Y4eOHbIX wu3aaHuid, WHTepHeT-pecypcos,

JTOTMOJIHUTEJIbHOM JIUTEPATYPbI
OcHoBHasl TuTeparypa:

Ne i/m | Uctounmk

1 bamvakos M. Maremaruka (CIIO): yueObnuk / bammvakor M.U. - 2-e usn., crep -
Mocksa: KHOPYC, 2019. - 394 c¢. - ISBN 978-5-406-06554-9. — Tekcr
“HETIOCPEJICTBCHHBIH.

2 Bricirass mareMaTtuka : y4eOHHMK W TPAKTHKYM JUISi CPEIHEro MpodecCHOHAIBHOTO

obpazoBanus / M. b. XpunyHoBa [u nap.]; mox obmel penakimueii M. b. XpuryHoBoi,
W. U. lpiranok. —  MocKBa : NznarenscTBO Opaiir, 2020.—  472c.—
(ITpopeccnonanvuoe  obOpazopanue). —  ISBN 978-5-534-01497-6. —  Tekcr
anekTponnsbii // OBC Opaiit [caiit]. — URL: http://www.biblio-online.ru/bcode/452694

JlononuurenpHas IuTeparypa:

Ne n/m | Uctounuk
Boromoinos, H. B. [lpakrtuyeckue 3aHsATHS M0 mareMatuke B 2 4. Yacte 1 : ydeOHOE

1 rocobue aisa cpenHero npodeccuoHanbHoro oopazosanus / H. B. boromonos. — 11-¢
u3a., nepepab. m gom. — MockBa : M3zmarensctBo HOpaiir, 2022. — 326 ¢. —
(ITpodeccuonanvuoe obpaszoBanme). — ISBN 978-5-534-08799-4. — Tekcr
anekTpoHHBIH  // OOpaszoBarenbHast matdopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/490666

2 Boromoinos, H. B. [lpakrtuyeckue 3aHATHS MO MareMaTuke B 2 4. YacTth 2 : ydeOHOE
nocobue aiisa cpenHero npodeccuoHanbHoro oopazosanus / H. B. boromonos. — 11-¢
u3a., nepepab. m gom. — MockBa : M3zmatensctBo HOpaiir, 2022. — 251 c¢. —
(ITpodeccnonanvuoe obpaszoBanme). — ISBN 978-5-534-08803-8. — Tekcr
anekTpoHHBI  // OOpaszoBarenbHast matdopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/490667

3 Hopodeea, A. B. Marematuka : y4yeOHMK [UIsl CpeIHEro MpodeccrnoHaTIbHOTO
obpazoBanms / A. B. JlopodeeBa. — 3-¢ u3m., mepepab. m gom. — MockBa
NznarensctBo FOpaiit, 2022. — 400 c. — (IIpodeccronanbroe odbpazosanue). — ISBN
978-5-534-15555-6. — TekcT : anekTpoHHBIN // OOpa3oBarenbHas iatdopma HOpaiit
[caiit]. — URL.: https://urait.ru/bcode/507899

4 HopodeeBa, A. B. Marematuka. COOpHUK 3a7a4 : yueOHO-IIPAKTHUECKOE MOocoOue s

cpemHero npodeccruonanpHoro oopazosanus / A. B. JlopodeeBa. — 2-e nzn. — Mockaa :
WznarensctBo FOpaiit, 2022. — 176 c. — (IIpodeccuonansuoe obpazoBanue). — ISBN
978-5-534-15556-3. — Texkct : anektpoHHBIH // OOpa3zoBarenbHas miardpopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/507901

HNHdopManinoHHbIE 3JIEKTPOHHO-00pa30BaTeNbHbIE PECYPCHI:

No Hcrtounux

/1

1 OnektpoHHas oubnuoteunas cucrema «bubnuoTex. U3gatensctBo KIAY»
https://mari-rggru.bibliotech.ru

2 DOnekTpoHHO-OuOmoTeunass cucrema «M3marensctBo Jlans»/ kot MWHxeHepHO-
texHnueckue Hayku (TromI[Y)
www.e.lanbook.com

3 OnekTpoHHO-0MOIMOTeyHast cucrtema elibrary» / IIpaBooOGmangarens: OOmecTBo ¢
orpanndeHHON oTBeTCTBeHHOCThIO «PYHOb) (RU)
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https://www.biblio-online.ru/bcode/452694
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHRaTENSMFc4S0VQRXZLSW9LeEFnQlk2XzM1SFpXdVVJd1BzQnJRb1czcGl4eW5YVXp4MVpRSVVQVmh4VTlZVG1idUNsS0dUTlhtdUQzZ0VfR0RXR24yck5jMFJrUVdHcHNBYWRPVjVUU285dw&b64e=2&sign=d41143eaa87864d2f866cddf54951de4&keyno=17
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHRaTENSMFc4S0VQRXZLSW9LeEFnQlk2XzM1SFpXdVVJd1BzQnJRb1czcGl4eW5YVXp4MVpRSVVQVmh4VTlZVG1idUNsS0dUTlhtdUQzZ0VfR0RXR24yck5jMFJrUVdHcHNBYWRPVjVUU285dw&b64e=2&sign=d41143eaa87864d2f866cddf54951de4&keyno=17
http://www.e.lanbook.com/

https://elibrary.ru

4 DnexTpoHHO-6nGIHOTeHas cuctema «BC FOPAUT» / www.biblio-online.ru

[Tepuonnueckue u3aaHus:

EcrecTBeHHbIC U TEXHUYECKUE HAYKH : HAay4. )KypHal /T pen. A. 5. XaBkun. — Mocksa
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOI

JANCIHUIIJIMHBI

KoHTposib W oOmeHKA pe3ylbTaTOB OCBOCHUSA YYEOHOW MUCIUIIIMHBI
OCYULIECTBJISIETCS. MPENOJaBaTeIeM B MPOLECCe MNPOBEACHUS MPAKTUYECKUX

3aHATHI MW Ja0OpaTOpHBIX padoT,

TECTUPOBAHUS,

a TaKXKXC BBIIIOJIHCHUA

O6y‘—IaIOHII/IMI/IC51 HMHANBUAYaJIbHBIX 3aﬂaHHﬁ, ITPOCKTOB, HCCHCHOB&HHﬁ.

Pe3yabTaThl 00yuyeHus
(ocBOCHHBIE YMEHHS)

@opMBbI U METO/IbI KOHTPOJISA M OLIEHKH
pe3yabTaToB 00y4YeHusl

JINYHOCTHBIEC

—  c(hOpPMHUPOBAHHOCTh  TPEICTABICHUA O
MaTeMaTUKe KaK YHHBEPCAIbHOM  SI3BIKE
HAayKH, CPEICTBE MOJCIMPOBAHUS SIBICHUN WU
IPOLIECCOB, UACAX U METOJAaX MAaTEeMaTHKH;
—MOHUMAaHUE 3HAYUMOCTH MATEMATHKH JUIs
HAayYHO-TEXHUYECKOTO nporpecca,
c(OPMUPOBAHHOCTH OTHOIICHHUSI K MAaTEMaTHKE
KaKk K YacTH OOILICYEeIOBEYECKOH KYIbTYPhI
4yepe3 3HAKOMCTBO C HCTOpUEH pa3BUTHSA
MaTeMaTUKH, OHBOJIOLUEH MaTeMaTHYECKHX
HaeH;

—pa3BHTHE JIOTHYECKOTO
IPOCTPAHCTBEHHOTO BOOOpaXEHUS,
QITOPUTMHUYECKOH  KYJIBTYPbI, KPUTHYHOCTH
MBIIICHUSI Ha YpPOBHE, HEOOXOAMMOM ISt
Oynymeil mpodecCHOHATBHONW JIEATEIbHOCTH,
TUTst TIPOJIOJKECHUS o0pa3oBaHus u
camMo00pazoBaHus;

— OBJIQJICHHE MATeMaTHYCCKUMH 3HAHUSAMH U
YMEHHSIMH, HEOOXOIUMBIMUA B TIOBCEJHEBHOW
KU3HH, 11 OCBOCHHS CMEKHBIX €CTECTBEHHO-
HAYYHbIX  JUCHUIUIMH W JIUCIHUILIHH
MpOPECCHOHAIBHOTO THKJA, I TOTy4eHUs
o0Opa3oBaHusi B 00NacTsX, HE TPeOyrOImuX

MBIIJIICHHA,

Texkymuii KOHTPOJIb

B (popme:

- YCTHOT'O OIIpOCa;

- HaOJII0ICHNUS 32 BBIIIOJHEHNUEM 33/1aHU U
OLICHKH Ha MIPAKTHUYECKUX 3aHATUSAX
JKCIIEPTHAs OLEHKA BBIITOIHEHUS
MIPAKTUYECKON paboThI;

IIpomexyTounas arrecrauus B ¢popme:
- DK3aMEHa

21



https://elibrary.ru/publisher_about.asp?pubsid=995

yTIyOJICHHON MaTeMaTHYeCKOW MOATOTOBKH;

— TOTOBHOCTBH M CIIOCOOHOCTH K 00pa30oBaHMIO,
B TOM UHCI€ CaMOOOpa3oBaHMIO, Ha
NPOTSDKEHUM  BCEM  JKU3HU;  CO3HATEIBHOE
OTHOIIEHHE K HENPEPHIBHOMY O0Opa30BaHUIO
KaK YCIIOBHIO YCTIEUTHON MpOoQecCHOHATBHON 1
00LIECTBEHHOM AESITETbHOCTH;

- TOTOBHOCTh " CIIOCOOHOCTH K
CaMOCTOATEJIbHOMN TBOPYECKOM u
OTBETCTBEHHOM JESATEIbHOCTH;

— TOTOBHOCTb K KOJUIGKTUBHOUW paborte,
COTPYAHUYECTBY  CO  CBEPCTHHUKAaMH B
o0pa3oBaTeNbHOl, OOIIECTBEHHO IOJIE3HO,
y4e0OHO-UCCIIEI0BATENbCKON, IPOEKTHONM U
JIPYTHUX BUIAX ACSTEIbHOCTH;

—  OTHONIIEHHE K  NpodeccHOHATBHON
NESTENIbBHOCTH KaK BO3MOXKHOCTH YYacTHsl B

perieHnn JINYHBIX, OOIICCTBCHHBIX,
rOCyJapCTBEHHBIX, 00IIeHAITMOHATTBHBIX
npo0Jem;

— JIP 4 nposBisitoliMi U 1€MOHCTPUPYIOLINI
YBaXEHHE K JIIOAAM TpyJa, OCO3HAIOLIUI
LIEHHOCTh COOCTBEHHOIO Tpyaa. Ctpemsimuiics
K (pOpMHUPOBaHUIO B CETEBOM Cpezie TUUHOCTHO
U TpopEeCCHOHATBHOTO  KOHCTPYKTHBHOTO
«uu(ppoBoOro ciena;

METANIPEAMETHLIC

— YMCHHE CaMOCTOSTEIIBHO OIPEIEIIATh NN
JeSITeTbHOCTH " COCTaBIISITh TUTaHBI
JEeSITEIIbHOCTH; CaMOCTOSITENTEHO
OCYIIECTBIISTH, KOHTPOJIHPOBATH u
KOPPEKTUPOBATh AEATEIbHOCTh; HCIOIb30BATh
BCE BO3MOXKHBIC PECYPCHI IS JOCTHIKCHHS
MOCTABIICHHBIX eI U pealn3aluy IJIaHOB
JIeSITEIIBHOCTH; BEIOMpATH yCIIeTITHBIC
CTpaTeruy B Pa3IUYHBIX CUTYaIUSX;

— yMEHHE TMPOJYKTUBHO  OOIMATBCA U
B3aMMOJICHICTBOBATh B TPOIIECCE COBMECTHOM
JESTCIIbHOCTH, YYUTHIBaTh TO3HIAHA JPYTUX
YUaCTHUKOB  JIEATENbHOCTH,  J(PPEKTUBHO
paspemniaTh KOH(IUKTHI;

— BJAJICHHE HaBBIKAMH I[103HABATEIILHOM,
y4eOHO-HUCCIIEe/IOBATEIbCKOH W TIPOSKTHOMN
NESITEIbHOCTH, HaBBIKAMU paspereHus
npoOjeM; CHOCOOHOCTh H TOTOBHOCTH K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB PEIICHUS

MPAKTUICCKIX 3ajad4, MIPUMEHEHHUTO
pa3IMYHBIX METOJIOB MMO3HAHUS;

- TOTOBHOCTD it CIIOCOOHOCTD K
CaMOCTOSITENILHON nH(OPMAIIMOHHO-

IMO03HaBaTEIILHOM JACATCIIbHOCTH, BKJIrO4as
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YMEHHE OpPHEHTHUPOBATBHCS B  Pa3IUYHBIX
HCTOYHUKAX uH(pOpMaIuH, KPUTHUYECKU
OILICHUBATh u MHTEPHPETUPOBATH
uH(pOpMAIIHIO, TONYyYaeMyH W3 Pa3IuIHBIX
HCTOYHHKOB;

— BJIAJICHUE SI3BIKOBBIMU CPEJICTBAMHU: YMEHHE
SICHO, JIOTUYHO W TOYHO M3JIaraTh CBOKO TOYKY
3pEHUs, UCIIOJIb30BaTh AJICKBATHBIE SI3BIKOBBIE
CpE/CTBA;

— BIaJCHHE HaBBIKAMU II03HABaTEIILHOM
pebaekcur KaK OCO3HAHHMS COBEPIIACMBIX
JEUCTBUA W MBICIHUTENBHBIX IPOLECCOB, HX
pe3yJbTaTOB M OCHOBAHWM, TpaHUIl CBOETO
3HAHUS W HE3HAHUS, HOBBLIX MO3HABATCILHBIX
3a7a4 U CPEJICTB JJISl UX IOCTHXKECHUS,

—  ULEJNEYCTPEMJIEHHOCTb B  IMOHUCKAX U
NPUHATAN PEIICHUH, COOOpa3UTEIBHOCTh H
WHTYHUIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX
IPEJICTaBICHUI; CIIOCOOHOCTh BOCIPUHUMATH
KpacoTy U FapMOHHUIO MUDA;

NMPpEeAMETHBLIC

— cpOpMUPOBAHHOCTh MPEICTABICHUNH O
MaTeMaTUKEe KaK 4acTH MHUPOBOW KyJIBTYpbI U
MecTe MaTeMaTUKU B COBPEMEHHOI
LIUBUJIM3ALUHU, CIIOCO0aX ONUCAHUS SIBJICHHUM
peanbHOr0 MUpPA HA MATEMATHYECKOM SI3bIKE;

—  c(hOpPMHUPOBAHHOCTh  IPEICTABICHUH O
MaTE€MaTUYECKUX MOHATUAX KaK Ba)KHEHIINX
MaTEeMaTUYECKUX  MOJENAX, IO3BOJISIOIINX
ONMCHIBATh W M3ydaTb pa3HbIE IPOLECCH U
SBJICHUS; MOHUMaHUE BO3MOXXHOCTH
AKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTE€MaTUYECKUX TEOPHIL;

— BIJIQJCHME METOAAMM JIOKa3aTeIbCTB U
ITOPUTMOB PEIIECHUs], YMEHUE UX NPUMEHSTh,
IIPOBOAMTH JOKA3aTEIIbHBIE PACCYXICHUS B
XO0JI€ peLIeHMs 3a/1a4;

— BIAJCHHE CTAHJAPTHBIMU  IpUEMaMU
pelIeHNs pallMOHANbHBIX U UPPALUOHAIBHBIX,
MIOKAa3aTeNbHbIX, CTEIECHHBIX,
TPUTOHOMETPUYECKHUX ypaBHEHUI U
HEPAaBEHCTB, WUX CHCTEM; HCIIOJIb30BaHHE
TOTOBBIX KOMITBIOTEPHBIX IPOTrpaMM, B TOM
qyuciae JUIsl TIOMCKa IIyTM pEIIeHUus W
WUTIOCTpAllUM ~ pelIeHHus]  ypaBHEHHH U
HEPABEHCTB;

— chopMuUpPOBaHHOCTh TMpEACTaBICHUN 00
OCHOBHBIX HNOHATHAX MaTEMaTHYECKOT O
aHaJIM3a U MX CBOMCTBAxX, BJIAJICHHE YMEHHEM
XapaKTepu30BaTh MIOBE/ICHUE byHKUINH,
MCIOJIb30BAaHUE TIOJIYYEHHBIX 3HAHUN JUId
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OIMHMCAaHUsA U aHAJIN3a PCaJIbHBIX SaBHCHMOCTCﬁ;
— BJIaA€HHUC OCHOBHBIMH IIOHATUAMH O

MIJIOCKUX u MIPOCTPAHCTBEHHBIX
reoMeTpruuecKkux (urypax, HX OCHOBHBIX
CBOIicTBax;  C(OPMUPOBAHHOCTb  YMEHHUS

pacmo3HaBaTh TeOMETpPUYECKHe QUrypbl Ha
YepTekax, MOACISIX M B PEAIbHOM MHpE;
MIPUMCHEHUE W3YYCHHBIX CBOWCTB
reomMeTpuueckux ¢uryp u  Gopmya It
peIlleHUsT TeOMETPUYECKUX 3aJad U 3adad C
NPaKTUYECKUM COJICPKAHUEM;

—  cpOpMUPOBAHHOCTh TPEICTABICHUNH O
nporieccax u SIBIICHUSIX, UMEIOIIIUX
BEPOSATHOCTHBI XapakTep, CTAaTHCTUYECKUX
3aKOHOMEPHOCTSX B  peallbHOM  MHpe,
OCHOBHBIX TIOHATHUSX DJIEMEHTAPHOW TECOPHH
BEPOSITHOCTEH; YMEHUH HAXOIUTh U OLICHUBATh
BEPOSATHOCTH  HACTYIUICHUS  COOBITHH B
MPOCTEHIINX MPAKTUYCCKUX CHTYalHMsIX H
OCHOBHBIC  XapPaKTEPUCTHKH  CIIy4alHBIX
BCJIMYNH;

— BJaJCHHEC HABbIKAMHU  HCIIOJIb30BAHUS
TOTOBBIX KOMIIBIOTEPHBIX TIPOTPaMM  IPHU
pelIeHUHN 3aj1ay.
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