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1. HOSACHUTEJIBHASA 3AIINCKA

[Iporpamma paspabotana Ha ocHOoBe TpeboBanuii ®I'OC cpemnero oOIero
o0pa3oBaHMsi, TPEAbSIBISEMbIX K CTPYKTYype, COJACpPKAHUI0O U pe3ysbTaTam
OCBOCHHMS y4eOHOM  JIUCUMIUIMHBI «MaTtemaTuka», B  COOTBETCTBUU C
PekoMeHganusiMi o0 OpraHu3aliy MOJy4YEeHUs CPEAHEro O0IIero o0pa3oBaHus B
npenenax OCBOCHHsI 00pa30BaTENbHBIX MPOTpaMM CpPEAHEro MpoheCcCHOHATBLHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHUsI C YYETOM TpeOOBaHHIA
denepanbHBIX TOCYJAPCTBEHHBIX O0pa30BaTEIbHBIX CTAaHAAPTOB M MOIy4YaeMOu
npodeccuu WM CHEUHAIbHOCTH CPETHET0 MNPOQPECCHOHATBHOIO 00pa3oBaHMs
(mucemo JlemapTtaMeHTa TOCYJapCTBEHHOM TOMUTHKKM B cdepe MOATOTOBKU
pabounx kaapos u JIIO Muno6pnayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanue mporpaMMmbl «MaTeMaTnka» HalpaBlI€HO Ha JIOCTHKCHUE
CHEAYIOIIUX LIEJEH:

* ob0ecnieueHue CGHOPMUPOBAHHOCTH MPEACTABIEHUH O  COLHUANBHBIX,
KYJbTYPHBIX U UCTOPUUECKHUX (DAKTOpAxX CTAHOBJICHHUS] MATEMATHKU;

e oOecrnieueHre CHOPMUPOBAHHOCTU JIOTHYECKOTO, AJITOPUTMUYECKOTO U
MaTeMaTUYECKOTO MBIILICHHUS;

» obecrieueHre C(POPMUPOBAHHOCTH YMEHUI MPUMEHSATH MOJYyUYEHHbIE 3HAHUS
IIPU PELICHUH Pa3INYHbIX 3a/a4;

 oOecrieyeHne cHOPMUPOBAHHOCTU MPEACTABICHUI O MaTeMaTHUKe KaK 4acTu
00111eYeI0BEUECKO KYJIBTYpbl, YHHUBEPCAJIbHOM S3bIKE HAYKH, IO3BOJISIOIIEM
ONUCHIBATh U U3yYaTh peaibHbIE MPOLIECCHI U SIBJIICHMUS.

B mporpammy BKIIIOYEHO colepkaHue, HAmpaBiIeHHOE Ha (OpPMHUpPOBAHUE Y

CTYJICHTOB KOMIIETCHIINM, HEOOXOAMMBIX mJisi KadecTBeHHOro ocBoeHus OITOII
CIIO Ha 6a3e OCHOBHOTO OOIIEro 00pa3oBaHMs C MOIYYCHHEM CPEAHET0 OOIIEero
oOpasoBaHws.
[Iporpamma yueOHOM nucuMIUIMHBI «MaTeMaTukay SIBISETCS 4acThi0 IPOrpPaMMBbI
MOJATOTOBKM  CIEIUAIUCTOB CpeaHero 3BeHa mno crenuaibHoctd (09.02.07
«MHpopMalIMOHHBIE CHCTEMBl W TPOrPaMMHpPOBAHME» M  COCTaBlieHa B
cootBercTBUU ¢ PI'OC cpennero obmiero oOpa3oBaHHsS HA OCHOBE MPHUMEPHOM
IpOrpamMMbl Y4eOHOU TUCIUTUINHBI « MaTeMaTrukay.

2. OBIIIASA XAPAKTEPUCTUKA JUCIUIIJINHBI

Marematuka  sBIsIeTCA byHIaMeHTaIbHOM o61eo0pa3oBaTeIbHOI
TUCUUIUIMHOM €O  CJIOXMBIIUMCS YCTOWYMBBIM COJAEp)KaHUEM U OOIIMMHU
TpeOOBAHUSAMU K MOATOTOBKE O0YYAIOIINXCH.

OOmye 1enu U3y4eHus: MaTeMaTUKU TPAAUIMOHHO PEATU3yIOTCSl B YEThIpEX
HaNpaBJICHUAX:

1) oGmiee mpencTaBiacHUE 00 UISIX U METOJIaX MATEMATHKHY;

2) MHTEJUIEKTYaJIbHOE Pa3BUTHE,

3) oBiazieHuEe HEOOXOUMBIMHA KOHKPETHBIMU 3HAHUSMH U YMEHUSIMH;

4) BocnIMTATEILHOE BO3/ICHCTBHE.

N3ydyenne maTeMaTWku Kak NMPOQHUIBbHON 001eo0pa3oBaTeNbHON yueOHOU
TUCHMIUIMHBI,  YYUTHIBAIOIIEH  cleuu(uKy  OCBaMBaeMbIX  CTyJIEHTaMHU



cnenuansaoctu CIIO, oOecrieunBaeTcs:

* BBIOOPOM Pa3IMYHBIX MOJIXO0I0B K BBEJICHUIO OCHOBHBIX ITOHSTHIA,

* (opMUpPOBAaHMEM CHUCTEMBbI YYEeOHBIX 3aJlaHUH, OOECICUYUBAIOIINX
3¢ (EeKTUBHOE OCYIIECTBICHUE BHIOPAHHBIX IEJICBBIX YCTAHOBOK;

e oOoramieHHEM CIIEKTpa CTHICH yd4eOHOW JAESITeIbHOCTH 33 CUeT
COrJIaCOBaHUs C BEAYIIUMH JCATCIBHOCTHBIMH XapaKTEPHUCTHKAMU BBIOPAHHOM
cneruanbHoCTH. IIpoduiabHas cocTaBisgomias oOTpaxkaeTcs B TpeOOBaHUSIX
00yYaroIuXCsl B YaCTH:

e 00mIel CHUCTEMBbI 3HAHMU: COJAEp KATEIbHbIC MPUMEPhl HCIIOIb30BAHUS
MaTEeMaTHYECKUX HJIeH U METOJOB B MPO(eCCHOHAIBHOMN AeATEIBHOCTH;

* YMEHHH: pa3iuyhe B YPOBHE TPEOOBAHHMH K CIIONKHOCTH IMPHUMEHIEMBIX
aJITOPUTMOB;

* TPAKTHYECKOTO UCIOJIL30BAaHUS MPHOOPETCHHBIX 3HAHWA W YMEHUH:
WHIMBUIYAJIBHOTO yY4eOHOTO OITbITa B TOCTPOCHWU MaTEMaTHYCCKHX MOJIEICH,
BBITIOJTHCHUH UCCIICIOBATEIBCKUX TIPOSKTOB.

ConmepxkaHre y4eOHOM JAMCHMILIMHBI pa3padOTaHO B COOTBETCTBHH C
OCHOBHBIMH COJIEpKATEIbHBIMU JTUHUSIMH 00YUYCHHS MaTeMaTHKe:

* 0 YHCJIaX; M3yYEHUE HOBBIX M O0O0OIIECHUE paHee M3YUYCHHBIX OTepaIiuit
(BO3BE/ICHHE B CTCIICHD, H3BJICUCHUE KOPHS, JIOTapu(MUPOBAHNE, CHHYC, KOCHHYC,
TAHTCHC, KOTAHTCHC W OOpaTHBIE K HUM); W3YYCHHE HOBBIX BHJOB YHCIIOBBIX
BBIpOKCHUH W (QOPMYJ; COBEPIICHCTBOBAHHE IPAKTUYCCKHX HABBIKOB MW
BBIYUCIIATEILHON KYJbTYPHI, pacimpeHue 5 COBEPIICHCTBOBAHHE
areOpanveckoro ammapara, CcHOpPMHPOBAHHOTO B OCHOBHOW INKOJE, W €ro
IPUMEHEHHE K PEIICHUI0 MAaTEMAaTHUECKUX ¥ IMPUKJIAIHbIX 3a1a4;

* TEOPETUKO-(PYHKIMOHAIbHAS JIMHHS, BKIIOYAIONIAs CHCTEMAaTH3aIuI0 U
paciMpeHne CBeJICHUH O (PYHKIHSIX, COBEPIIICHCTBOBaHUE TpadUICCKUX YMEHUI,
3HAKOMCTBO C OCHOBHBIMU HIESIMH M METOIAMH MAaTEMAaTHYECKOI'O0 aHajlnh3a B
o0beMe, TIO3BOJIAIOIIEM HKCCIEAOBAaTh 3JeMEHTapHble (YHKIIMA W penaTh
IIPOCTEHINTEe TeOMETPpUISCKUE, PU3NICCKUE B IPYTHE TPUKIIaIHbIC 33/1aUH;

° JIMHWS YPAaBHEHW M HEPABEHCTB, OCHOBAaHHAs Ha IIOCTPOCHHUH H
UCCJIEIOBAHUM MAaTEMAaTHYECKUX MOJENEH, MepeceKaronascs ¢ anreopanyeckon u
TEOPETUKO-QYHKIIMOHAIBHON  JIMHUSMU M BKJIOYAOLas  pa3BUTHE U
COBEpLICHCTBOBAHUE TEXHUKU alreOpandeckux NpeoOpa3oBaHUM il peLIeHUs
YpaBHEHUI, HEPABEHCTB M CHUCTEM; (POPMHPOBAHHE CIOCOOHOCTU CTPOUTH U
UCCIIEIOBAaTh NMPOCTEHIINE MAaTeMaTUYECKHE MOJAEIU MPU PELIECHUU NPUKIIATHBIX
3aJ1a4, 3a/1a4 U3 CMEKHBIX U CIIELUAJIbHBIX JUCIIUILIINH;

* reoMeTpuuYecKas JHMHMS, BKIIOYAIOIIAsl HArJIsAHbIE MPEACTaBICHUS O
IPOCTPAHCTBEHHBIX (PUTypax U U3yYE€HUE UX CBOMCTB, GOPMUPOBAHNE U PA3BUTHE
IPOCTPAHCTBEHHOI'O  BOOOpPa)KE€HUs, Pa3BUTHE CIIOCOOOB IE€OMETPUYECKUX
U3MEPEHHUI, KOOPJAMHATHOTO M  BEKTOPHOIO  METOJOB  JUIA  PELICHHS
MaTEeMaTUYECKHUX U NPHUKIAJHbIX 3a7a4;

* CTOXACTUYECKAs JIMHUSA, OCHOBaHHAs Ha Pa3BUTHUH KOMOMHATOPHBIX YMEHUH,
IpeCTaBICHUN 0 BEPOSATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKpY KaroIlero Myupa.

Pabouass mporpamma y4eOHON AMCLMILIMHBI SIBISETCA YacCThIO MPOTPAMMBI



NOJTOTOBKHU CIELUAIMCTOB CpenHero 3BeHa no crnennanbHocty 09.01.03 «Macrep
no obpabotrke nmdpoBoit umHPopmanum» B coorBeTcTBUU ¢ DPI'OC cpemnero
o011ero oOpa3oBaHusI.

3. MECTO JUCHUIIJIMHBI B IPOI'PAMME ITOAI'OTOBKHA
CIHEIIUAJIMCTOB
VYuebnas mgucrumiauHa «Marematukay (IIJ1.01) oTHocuTCs K LUKy
obmeobpazoBarenbHo moarotoBku (OII), cpennee obmiee oOpazoanue (CO),
npoduiabHbie auciuiiuHbl (BJ1).

4. PE3YJIBTATBI OCBOEHMA JUCHUIIJINHBI

OcBoenue coAep KaHUs y4eOHOM U CITATIIINHBI «MaremaTnka»
obecrneynBaeT IOCTHKEHHUE CTYICHTaMU CJIEAYIOIIUX Pe3yJIbTaTOB:
* TUYHOCHHDbIX .
— c(hopMUPOBAHHOCTH TPEICTABICHUN O MaTEMAaTUKE KaK YHHBEPCATHHOM SI3bIKE
HAayKH, CPEJCTBE MOJECIUPOBAHUS SABJICHUM M MPOLECCOB, HUIESIX M METOJax
MaTEMaTHKH;
— NOHMMAaHWE 3HAYMMOCTH MATEMAaTHUKW I HAay4YHO-TEXHHYECKOrO Iporpecca,
c(hOpMUPOBAHHOCTh OTHOIIEHUS K MAaTEMAaTHKE KaK K YacTH OOIIEeUYEIOBEUYECKOM
KYJIbTYpbl 4€pe3 3HAKOMCTBO C HCTOPHEN Pa3BUTHUS MATEMATHKH, 3BOJIOLUEH
MaTEeMaTHUYECKUX UCH;
— pa3BUTHE JIOTUYECKOTO MBINUICHUs, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
ANTOPUTMUYECKON KYJIbTYPhl, KPUTUUYHOCTH MBIIUICHHUS Ha YPOBHE, HEOOXOIUMOM
U1 Oyaytien mpodecCUOHAIBHON AEATEIbHOCTH, JIJISl MPOJ0JDKEHHS 00pa30BaHUs
U CaMO0Opa30BaHMUS;

— OBJIAJICHUEC MaTEeMaTHYEeCKUMH 3HAHUSAMH W YMEHHUSMH, HEOOXOJWMBIMHU B
MOBCEIHEBHON  JKWM3HM, /I OCBOGHHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX
IUCHUIUIMH ¥ JUCHHIUIMH TPO(QECCHOHAILHOTO IUKJIA, IS IOJYYCHUS
oOpa3oBaHusi B o001acTaAXx, HE TpeOyoImMX YriayOJIeHHON MaTeMaTUu4ecKou
TIOJITOTOBKH;

— TOTOBHOCTbH M CITOCOOHOCTH K 00pa30BaHMIO, B TOM YUCIIE CaMOOOPa30BaHHUIO, HA
NPOTSDKEHUM BCEH JKWU3HHU; CO3HATEIbHOE OTHOIICHHWE K HENpephIBHOMY
00pa3oBaHMIO KaK YCJIOBHIO YCHENIHOW MPOPECCHOHATBHOW U OOIIECTBEHHOM
JeSITeTbHOCTH,

— TOTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSATEIIFHON TBOPUYECKON M OTBETCTBEHHOMN
JIeSITEIEHOCTH,

— TOTOBHOCTh K KOJUICKTUBHON paboOTe, COTPYIHHUYECTBY CO CBEpCTHUKAMHU B
oOpa3oBaTeNbHON,  OOIIECTBEHHO  MOJIE3HOW,  y4eOHO-MCCIIe0BATEILCKOM,
MIPOEKTHOM U JPYTHUX BUAAX NEATEIHHOCTH;

— OTHOIIIEHUE K MPOPECCHOHATBLHON NEATEIHPHOCTH KaK BO3MOXHOCTH y4acTHs B
pEIICHHH JIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npobiieM;

* MemanpeomMemHbix:



— YMEHHUE CaMOCTOSITEJIbHO ONPENENATh LEIU ACATENbHOCTH U COCTABIATH IJIAHBI
JEATENBHOCTH; CAMOCTOSATEIBHO  OCYIIECTBIISTH, KOHTPOJIMPOBATh 17}
KOPPEKTUPOBATh JI€ATENBHOCTD; HCIIOIb30BaTh BCE BO3MOXKHBIE PECYPCHI IS
JOCTUKEHHUS TIOCTaBJICHHBIX IEJI€M W pealu3alvu IUIAHOB JEATEIIbHOCTH;
BBIOMPATH YCHENIHbIE CTPATETUU B PA3IMYHBIX CUTYaLIUSX;

— yMEHHUE NMPOAYKTHUBHO O0IIATHCA ¥ B3aUMOJCHCTBOBATH B IIPOLIECCE COBMECTHOM
JNEATEIbHOCTH, YYWTHIBATh TMO3WLMH JAPYTUX YYAaCTHUKOB JI€SITENBHOCTH,
¢ pekTUBHO paspeniaTh KOHPIUKTHI;

— BJIaJICHUE HaBbIKAMU [I03HABATEIbHOW, Y4YEOHO-UCCIENOBATENBCKOU U
MPOEKTHOM JEeSATEIBbHOCTH, HABBIKAMM pa3pelieHusi MmpodsieM; CIOCOOHOCTh H
TOTOBHOCTb K CAMOCTOSITENIbHOMY MOMCKY METOJ0OB PEUIEHUS PAKTUYECKUX 334,
MIPUMEHEHUIO PA3JIMYHBIX METONOB NTO3HAHUS;

— TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOATENbHOM  HH(POPMAIMOHHO-
MTO3HABATEIbHON JESITEIbHOCTH, BKIIIOUAsl YMEHUE OPUEHTUPOBATHCS B PA3JIMYHBIX
UCTOYHUKAX HMHPOpMALMKM, KPUTHUYECKH OIEHUBATh M HMHTEPIPETUPOBATH
uH(MOpMAIHUIO, TOJIyYaeMYI0 U3 Pa3IMYHbIX HCTOYHUKOB;

— BJIQJICHUE SA3BIKOBBIMU CPEACTBAMU: YMEHUE SICHO, IOTUYHO M TOYHO M3JIaraTh
CBOIO TOUKY 3PEHMS, HCIIOJIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPE/ICTBA;

— BJIa/ICHHE HAaBbIKaMU MO3HABATEIbHON peieKCHN KaK OCO3HAHUS COBEPILIAEMBIX
JNEUCTBUM U MBICIMTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHWM, T'PAHHIL
CBOEIr0 3HAHMS W HE3HAHMs, HOBBIX IO3HABATEJBHBIX 33/la4 M CPEACTB IS HX
JOCTH)KEHHS,;

— LEJEYCTPEMIIEHHOCTh B OMCKAX U MPUHATUU PEIICHU, COOOPa3UTETHLHOCTh U
WHTYULHS, Pa3BUTOCTh NPOCTPAHCTBEHHBIX IPEICTABICHUN; CIIOCOOHOCTD
BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUPA;

* NPeOMEemHbIX:

— c(hOpMUPOBAHHOCTh MPEACTABIECHUH O MaTeMaTHUKE KaK 4YacTH MHPOBOMU
KyJIbTypbl M MECTE€ MaTeMaTHMKH B COBPEMEHHOM LMBWIM3ALMM, CIIOCOO0aX
OIMCAHMUs SIBJICHUM pealbHOIO0 MUpPa HA MAaTEMAaTUYECKOM S3BbIKE;

— Cc(OpPMUPOBAHHOCTh MPEJICTABICHUA O MaTEeMAaTHYECKUX TMOHATHIX Kak
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, ITO3BOJIIOIIMX ONMCHIBATH W H3y4daTh
pa3HbIe IPOLECCHl W SBICHHS; NOHUMAaHHME BO3MOXXHOCTH AKCHOMATHYECKOTO
IIOCTPOECHUS MAaTEMAaTHYECKUX TEOPUH;

— BJIaJICHUE METOAAMU JOKA3aTEIbCTB U AJITOPUTMOB PELICHUS, YMEHHUE UX IIPUME-
HATH, IPOBOJUTD JOKA3aTEIbHbBIE PACCYKICHUA B XO/€ PELICHU 3a/1a4;

—  BJIAJICHUEC CTAaHJAPTHBIMU [PUEMaMU  PELICHUs pallMOHAIBHBIX U
UppaLMOHAIBbHBIX,

IIOKA3aTEJIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX
CHCTEM; UCITOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOTPAaMM, B TOM YHCIIE JUIs
IIOMCKA IIyTH PELICHMS U WUIIOCTPALMN PELIEHNs] YPABHEHUN U HEPABEHCTB;

— ¢()OpMUPOBAHHOCTH MPEACTABIECHUN 00 OCHOBHBIX IMOHATUSAX MaTEMaTUYECKOTO
aHaau3a M UX CBOMCTBAax, BIAJCHUE YMEHHMEM XapaKTEpU30BaThb IIOBEIACHUE
(yHKIUMI, HCIOJIB30BAHME IIOJYYEHHBIX 3HAHMW JUId ONMCAHMS M aHajau3a
pealbHBIX 3aBUCUMOCTEN;

— BIAJCHHUE OCHOBHBIMU IOHATUAMU O IUIOCKMX M IHPOCTPAHCTBEHHBIX



reOMEeTPUUECKUX (PUrypax, UX OCHOBHBIX CBOMCTBAX; CPOPMUPOBAHHOCTH YMEHHUS
pacro3HaBaTh reoMeTpuueckue (GUrypbl Ha 4eprexax, MOJENIAX M B PeaTbHOM
MUpE; MPUMEHEHHE U3YyUYEHHBIX CBOWCTB I€OMETpUYecKUX Guryp v Gopmyin s
pelIeHusl TEOMETPUYECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COJIEpKAHUEM;
— c(OpMUPOBAHHOCTD MPEACTABICHHUM O IPOLIECCAX U SIBICHUSAX, UMEIOLTUX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEaIbHOM MHUPE,
OCHOBHBIX TIOHSITHUSIX 3JIEMEHTAPHOU TEOPHUH BEPOSATHOCTEN; YMEHUI HAXOAUTH U
OIICHUBATh BEPOSITHOCTU HACTYIUICHUS] COOBITHI B MPOCTEHIINX MPAKTUYECKHUX
CUTYaIUsX U OCHOBHBIC XapaKTEPUCTUKU CITyUalHBIX BEJTUYHH;
— BIIQJICHUE HABBIKAMH HUCIIOIH30BAHUS TOTOBBIX KOMIBIOTEPHBIX MTPOTPaMM IIPH
pellIeHnu 3ajad.
IIpouecc u3yueHusi AUCHUIIHMHBI HATIPaBJIeH HA GOPMUPOBaHME TUYHOCTHBIX

pe3yJbTaToB:

— JIP.1.3 rOTOBHOCTH U CIIOCOOHOCTH 00YYarOUIMXCsl K OTCTAUBAHUIO JTUYHOTO

JIOCTOMHCTBA, COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CIOCOOHOCTH BBIpAOATHIBAThH
COOCTBEHHYIO MNO3ULMI0 TI0 OTHOUIEHUI0 K OOIIEeCTBEHHO-MOJIUTUYECKUM
COOBITHUSIM MPOIJIOTO ¥ HACTOSIIETO Ha OCHOBE OCO3HAHMSI U OCMBICJICHHS] HICTOPUH,
JyXOBHBIX LIEHHOCTEN U JOCTUKEHUIN HaIllell CTpaHbl;

— JIP.7.2 oco3HanHbIi BBIOOp Oyaymiel mnpodeccud Kak MOyTh M CHOCOO
peanu3auuu

COOCTBEHHBIX KU3HEHHBIX IJIAHOB;

— JIP.7.3 rTOTOBHOCTH oOOydYarommxcsi K TPYyIOBOH mpodeccHoHaTbHON
NESATETLHOCTH KaK K BO3MOKHOCTH Y4YaCTHsI B PEIICHUH JIMYHBIX, OOMIECTBEHHBIX,
rOCyJ1IapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MPOOJIEM.

5. CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCIUILJIAHBI
5.1. O0bem nmporpamMmbl y4eOHO JMCUMILVIMHBI M BUABI Y4e0HO padoThl.

Buabl yueOHoii padoThI Obnem
4acoB
MakcumanbHasi yaeOHast Harpy3ka (Bcero) 274
O0s3arenbHas ayIUTOpHAs Harpys3ka (Bcero) 246
B TOM YHUCIJIE:
— JIEKIUHU 128
— IIPaKTHYECKUE 3aHATHUS 118
— KOHCYJIbTALUU 10
CamocrosTenpHas paboTta oOydaromierocs (Bcero) -
Hmoeosas ammecmayus 6 ghopme 3x3amena 6o 2 cemecmpe




5.2. TemaTu4eckuii IUIaH U coiepxanue padoyeil NporpaMmMsbl y4eOHOMH JUCHUNIIMHBI

HanmenoBanue
pa3nesioB

Conep:xanue y4eOHOro MaTepuaia, cCaMOCTOAATEIbHAs padoTa 00y4arIMXCs

0O0BEM yacoB

YpoBenb
OCBOEHH

Tema 1. Beeneunne

MareMartrka B HayKe, TEXHHKE, YKOHOMHKE, HH(OOPMAITMOHHBIX TEXHOJOTHIX U
Hp&KTH‘-I@CKOfI JCATCIIBHOCTU. HGHI/I Hu 3a1a4n 1/13yquI/1;1 MaAaTCMAaTHUKAU HpI/I OCBOCHUU
cuneranbaocter CIIO.

Tema 2. PazButue
IIOHSITUS O YHCIIE.

Conep:xanue y4yeOHOIro MaTepuaJia:
Lenple u parmoHanbHbIe YKcna. JleficTBuTenbHble uncia. [IpubnmkeHHbIe BBIYUCIICHUS.
KomMiuiekcHbIe yncia.

12

IIpakTuyeckue 3aHATHS:

Apudmerndeckre AeHCTBUS HaJl YUCIAMH, HAXOXKICHHUE

MPUOIMKEHHBIX 3HAYCHUI BEJTMYHMH U IMOTPEITHOCTEH BhIUMUCIEHNN (a0COMIOTHON 1
OTHOCHUTEJIbHOM ), CPABHEHHE YHCIIOBBIX BBIPAKEHUH.

10

Tema 3. Kophwn,

CTETICHH U JIOTapuU(MBbI.

Conep:xanue yueOHOIo MaTepuaJa:

Kopnu u crenenu. Kopau HaTypanbHON CTENEHH U3 YUCIIA U UX cBoiicTBa. CTENEHN ¢
paloHaIbHBIMU MTOKA3aTeNSIMU, UX cBOMcTBA. CTENEHH ¢ JeHCTBUTENbHBIMU ITOKA3aTEISIMU.
Cesoticmea cmenenu ¢ 0elicmeumenbHblM NOKA3AMeneM.

Jlorapudm. Jlorapudm uucna. OcCHOBHOE JIOTapuhMUIECKOE TOKIECTBO. JlecaTuuHbIe

1 HaTypasibHbIe orapudmel. [IpaBuna nelictBuii ¢ morapudmamu. [lepexom k HOBoMy
OCHOBAHHUIO.

[IpeoOpazoBanne  anreOpamveckux  BoIpakeHui. [IpeoOpazoBaHue  palMOHAIBHBIX,
UppalMOHATLHBIX CTETICHHBIX, TOKA3aTEIbHBIX U JIOTAPU(DMUYECKUX BBIPAKCHHI.

12

IIpakTHYecKkHe 3aHATHSA:

Brrunciienue u cpaBHeHUE KOpHEW. BeimonHeHnre pacueToB ¢ pagukanamu. Pemenue
HMPPALMOHAIIBHBIX YpaBHEHUN. Haxox1eHne 3Ha4eHN CTEIIEHEN ¢ paluOHAILHBIMU
nokazatesimu. CpaBHeHue crerneneit. [IpeoOpazoBanus BIpaKEHUM, COAEPKAIINX CTETICHH.
Pemrenne nokasarenbHbIX ypaBHEHUN. Penienue npukiaassix 3agad. Haxoxnenue 3HayeHui
norapugma 1o nNpou3BoJIbHOMY OCHOBaHHUIO. [lepexos 0T 0JHOr0 OCHOBAHHUS K APYTOMY.
Brruucnenue u cpaBuenue jgorapugmos. JlorapudpmupoBanue u

MOTEHIIMPOBAaHUE BhIpaKeHH. [IpnbnmkeHHbIe BBIYUCICHNS U PEIICHUS PUKIATHBIX 3a/1a4.
Pemenue norapuMUUeCKUX ypaBHEHHH.

10
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Tema 4. KoopauHatsl u
BEKTOPBI

Conep:xanue y4eOHOro MaTepuaJa:

[IpsimoyronbHas (AekapToBa) cucTeMa KOOpAMHAT B mpocTpaHcTBe. DopMyna paccTosHus
MEXy IBYMsI TOUKaMHU. Y paBHEHUsI c(Pepsl, niockocmu u npsamoti.

Bektopel. Mopaynb BekTopa. PaBeHCTBO BekTOpOB. (CIJIOKEHHE BEKTOPOB. YMHOXKEHHE
BCKTOpPA HA YUCJIO. Paznoxenune BCKTOpA IO HAIIPABJICHUSIM. Yron MCKAY ABYMsS BCKTOpAMHU.
[Ipoeknusa Bexktopa Ha ock. Koopaunatsl Bektopa. CKalgpHOE NPOU3BEICHUE BEKTOPOB.
Hcnonp3oBanue KOOpAUHAT U BCKTOPOB IIPpHU PCIICHUN MATCMATHUYCCKUX WU MMPHUKIIAIHBIX
3azad.

10

IIpakTHYecKkHe 3aHATHSA:

Bexkropsl. JleiicTBus ¢ BekTopamu. [lekapToBa cuctemMa KOOpANHAT B MPOCTPAHCTBE.
YpaBHEeHHE OKPYXHOCTH, chephl, MIOCKOCTH. PacctosHue mexmy Toukamu. [ledicTBus ¢
BEKTOpaMHM, 3aJaHHbIMU KoopauHaTamu. CKalsipHOE€ NpOU3BEIECHUE BEKTOPOB. BekTopHOe
ypaBHEHHE MpPSMOM U IJIOCKOCTH. Mcmonb30BaHME BEKTOPOB IPHU J0KA3aTEIbCTBE TEOPEM
CTEPEOMETPHH.

10

Tema 5.
KomOunaTtopuka

Conep:xanue y4eOHOro MaTepuaJa:

OcHOBHBIE TOHATHS KOMOWMHATOPUKH. 3aayd Ha TMOJACYET YHWCJIAa pa3MeIIeHUuH,
MIePECTaHOBOK, coueTaHuid. Pemenue 3amau Ha mepebop BapumanToB. Dopmyna OuHOMaA
Herorona.

CaoiicTBa OMHOMHHAIBHBIX KO3 dunreHToB. Tpeyronpauk [Tackas.

10

IIpakTuuyeckue 3ansaTus: Mcropus passurus komOuHatopuku. [lpaBuna
KOMOMHaTOpuKu. Pemienne koMOMHAaTOPHBIX 3a7a4u. Pa3zMenienus, couetanus u
MEepECTaHOBKU. bHOM

Hprotona u tpeyronbauk [lackans. [lpukinansaeie 3agaum.

10

Tema 6. [Ipsambie

Conep:kaHue y4eOHOI0 MaTepHuaJia:

10

11




IUIOCKOCTH B
IIPOCTPAHCTBE

B3anmHoe pacnionoxkeHue AByX NpsIMbIX B TpocTpaHcTBe. [lapannensHoCcTh npsiMoi 1
m1ockocTH. [lapamiensHoCTh mockocTel. [leprnenIuKyIspHOCTb NPSIMON U MIJIOCKOCTH.
[lepieHAMKYJAp M HAKIOHHASA. YTOJ MEXKAY MPSIMOM U TJIIOCKOCThIO. JIByrpaHHBIi yroi.
Yroa Mexay MI0CKOCTAMU. [lepnenauKyIsIpHOCT ABYX INIOCKOCTEMN.

['eomeTpuueckue npeodpa3zoBaHus IPOCTPAHCTBA: MapaJIeIbHBINA MEPEHOC, CHMMETPHS
OTHOCHUTEJIBHO ITIOCKOCTH.

[TapannensHoe mpoekTHpoBaHue. ILiowads opmozonanvHou npoexkyuu. IzodpaxxeHue
MpOCTpaHCTBeHHBIX  ¢uryp. I[lpsmoyrompHas (JekapToBa) CcHUCTeMa KOOpPJIWHAT B
npoctpancTBe. Dopmyna pacCTOSHUS MEXAY [BYyMs TOUKaMH. YpaBHEHHUS cC]ephl,
NIOCKOCMU U NPAMOLL.

IIpakTuyeckue 3aHaTUA: [IpU3HAKM B3aMMHOIO PACIOJIOKECHUS MPSAMBIX. YTOI MEXKIY
npsAMbIMU. B3anmHoOe pacrnioniokeHue NMpsMbIX U IUIOCKocTed. [lepnenankynsp u HakJIOHHas
K IJIOCKOCTH. YTOJ MEXIYy HPSIMOM M IUIOCKOCTBIO. TeopeMsbl O B3aMMHOM DPAcCIOIOKECHUU
MPSAMON U MJIOCKOCTH.

Teopema o Tpex mnepneHAuKyJsApax. Ilpu3Hakm © CBOWCTBAa MapaJUIEIbHBIX U
MEePNEHANKYISPHBIX IUIOCKOCTEH. PaccTosHME OT TOYKM A0 IUIOCKOCTH, OT MPSAMOW [0
IJIOCKOCTH, PACCTOSIHUE MEXKIY IUIOCKOCTSMM, MEXAY CKPEUIMBAIOUIMMUCS MPSIMbIMHU,
MEX/1y MPOU3BOIBHBIMU (PUTYPAMU B IPOCTPAHCTBE.

[TapannenpHOE POEKTUPOBAHUE U €TI0 CBOMCTBA. Teopema o niowjaou opmooHaIbHOU
npoeKyuu MHO20y201bHUKa. B3auMHOE pacnoioskeHue MpOCTPaHCTBEHHBIX GUTYD.

10

Tema 7 OCHOBEI

Conep:xanue y4eOHOIro MaTepuaJia:

10
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TPUTOHOMETPUU

OcCHOBHbBIE OHSTHS

Pannannas mepa yrna. BpamarensHoe npuxenne. CHHYC, KOCUHYC, TAHT€HC U KOTAaHT€HC
YucIa.

OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKAECTBA.

®opmyisl npuBeaeHus. Popmyisl cinoxeHus. PopMyIibl yaABoeHUsSI Dopmyibl NOJOBUHHO20
yena.

[TpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPHUECKUX BBIPAKEHUI.

[IpeoOpa3oBanre CyMMbl TPUTOHOMETPUYECKUX (PYHKIMIA B TPOU3BEICHNE U MPOU3BEICHUS
B CyMMY. Buipaosicenue mpueoHomempuieckux yHKyuil uepes maneeHc noJ108UHHO20
apaymenma.

TpuronomeTpuuecke ypaBHEHUsI 1 HEPABEHCTBA.

[Ipocreiinne TpUroHOMETpUYECKUE ypaBHEeHUs. [Ipocmetiuiue mpucoHomempuieckue
HepaseHcmaa.

OO6paTHble TpUroHOMEeTpUUYecKre GYyHKIUU. APKCUHYC, apKKOCUHYC, apKTaHT€HC.

IIpakTuyeckue 3aHATUS. PaguaHHbld METOJ W3MEPEHHUs YTIJOB BpAlleHUS W CBSI3b C 10
rpajyCHOU MEPOM.
OCHOBHbIE ~ TPUTOHOMETPUYECKHUE  TOXKIECTBA,  (POPMYJbl  CIOXKEHHUS,  YABOCHUS,
npeoOpa3oBaHne CyMMbI TPUTOHOMETPUUYECKUX (QYHKUHUH B MPOU3BEACHUE, TIPeoOpa3oBaHue
MPOU3BEICHUS TPUTOHOMETPUUYECKUX byHKIHI B CyMMYy. [Ipocretimue
TPUTOHOMETPUUECKHUE YPAaBHEHUSI U HEPABEHCTBA.
OOpatHble TPUTOHOMETpUYECKHE (DYHKIMH: apPKCUHYC, apPKKOCHHYC, ApKTAHT€HC.

Tema 8. @yHkuuu u Coaepsxkanue yueOHOro MaTepuaJa: 10

rpaduku
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@Oynkiun. O0IacTh ONPEIeICHNs U MHOXKECTBO 3HAYCHUH; Tpaduk QyHKINH, TOCTpOCHHE
rpaduKoB QPyHKIUH, 3aJaHHBIX PA3TUYHBIMUA CIIOCOOAMHU.

CpoiictBa  QyHKIMH. MOHOTOHHOCTh, YETHOCTh, HEUYETHOCTb, OTPAaHUYCHHOCTH,
NEepUOIUYHOCTE. [IpoMeXyTku Bo3pacTaHusi W yObIBaHUWS, HaWOOJbIee W HAMMEHBIICE
3HAauYeHUs, TOUKU dKcTpemyma. ['paduueckas maTepnperanus. [Ipumepsl GyHKIIMOHATBEHBIX
3aBHCUMOCTEH B pEaJbHBIX IpOILECCax W SBICHHUIX. ApU(METHUECKUE OIepalud Haj
GbYHKIUAMU.

Crnoxnas ¢hyHkuus (komrno3unus). [louamue o nenpepvleHOCmu GyHKYUU.

Oo6patubie hyHKIMU. Ob1acmb onpedenenus u 061acmsy 3HaYeHUl 00PAmHoOU GYHKYUU.
I'pagux obpamnoii hynkyuu.

CreneHHbIe, TOKa3aTENbHEIE, TOTapU(PMUUECKHE U TPUTOHOMETPUYECKUE (PYHKITUH.
OOparHbIe TPUTOHOMETPHUECKUE (QYyHKITUH.

Onpenenenus GyHKIMNA, X CBONCTBA U Tpa(UKH.

[IpeobpazoBanus rpadukoB. [lapanienpHblil TEPEHOC, CHMMETPUS OTHOCUTEIBLHO OCEH
KOOpJIUHAT U CUMMETPHUS OTHOCUTEIHHO Hadajaa KOOPIWHAT, CAMMETPHS OTHOCHTEIHHO
NPAMOM Y = X, pacTSKEHHE U CKATUE BIOJb OCE KOOPIUHAT.

IIpakTuyeckue 3anaTus [IpuMepsl 3aBUCHUMOCTEN MEXKIYy MEPEMEHHBIMU B PEAIbHbBIX
mporeccax M3 CMEXHBIX aucuuiuinH. Omnpenenenue ¢yakimid. [loctpoeHne u uTeHHe
rpadukoB ¢ynkumidi. MccnenoBanme ¢ynknuu. CBoWcTBAa JTWHEHHOH, KBaJpaTHYHOM,
KyCOYHO-TUHEHHOM U JpoOHo-mMHelHOW QyHKuuil. HenpepeiBHbIE W TNepuoanvecKue
¢byukaun. CBoicTBa M rpaduKH CHHYCa, KOCHHyCa, TaHTeHca M KoTaHreHca. OOpaTHbIe
¢yskuun u ux rpapuku. OOpatHble TpUroHOoMeTrpuueckue (ynkuuu. IIpeoOpazoBanus
rpaduka Gysnkiuu. 'apmonnveckue konaedanus. [Ipuknaaapie 3amaqn.

[Toka3zarenbHble, JorapupMHUUECKUE, TPUTOHOMETPUUYECKIE YPABHEHHSI U HepABeHCmEd.

10

Tema 9.
MHOrorpaHHuK" 1
KpyTJIbIE TeNa

Coaepsxkanue yueOHOro MaTepuaJa:

Bepuunsl, pebpa, rpaHi MHOTOTpaHHUKA. Pazeepmka. Muozoepannule yenvi. Buinykivie
MHo202panHuku. Teopema Diinepa.

[Tpusma. Ipsimast u naknonnas npusma. [paBunbaas npusma. [apamnenenunen. Kyo.
IIupamupa. IlpaBunbHas nupamuga. Y cedeHHas nupamuaa. Terpasap.

Cummerpui B Ky0Oe, B apajuieenuIese, B Ipu3Me U MUpaMue.

Ceuenus Ky0a, MPU3MBI H TUPAMUJIBI.

10

14




[IpencraBienue o MpaBUILHBIX MHOTOTPAHHUKAX (T€Tpadipe, KyOe, OKTadape, 0AeKa3Ipe U

HKOCAdIpE).

Tena u mOBEpXHOCTH BpaIlEHUS

Hunuuap u koHyC. YcedeHHbI KoHyc. OCHOBaHUE, BHICOTA, OOKOBAsi TOBEPXHOCTD,
oOpasyroras, pasepTka. OceBble CEUCHHS U CEUSHHS], TapalIelIbHbIe OCHOBAHUIO.
[Iap u cdepa, ux ceuenus. KacarenpHas miockocTs K chepe.

N3mepenus B reoMeTpuu

O6bem u ero nzmepenue. arerpanbHas popmMyina oobema.

®opmyiiel 00beMa KyOa, IPSMOYTOJIBHOTO Mapajuieenuneia, IpU3Mbl, IUITHHIIPA.
®opmyisl 00beMa mupaMuIbl U KoHyca. opMyIibl IUIOIIAIM TOBEPXHOCTEN HUIMHAPA U
KoHyca. @opmyIbl 00beMa mapa u 1miomagu chepsl.

[Tomo6ue ten. OTHOMIEHUS MJIOLIA /e MOBEPXHOCTEH M 00BbEMOB MOTIOOHBIX TEI

IpakTuyeckne 3aHATHA: PazmudyHbIe BUIBI MHOTOTPaHHUKOB. VX n300pakeHus. 10
Ceuenusi, pa3zBepTKu MHOrorpaHHukoB. [1nomans nosepxnoctu. Buael cummerpuii B
MIPOCTPAHCTBE.
CummeTpus Ten BpallleHHsi ¥ MHOTOIpaHHUKOB. Brrancienue miomaaeid 1 00beMoB.
Tewma 10. Havana Conep:xanue yueOHOro MaTepuaJa: 10

MaAaTEeMaTHYICCKOI' o
aHajn3a

ITocnenoBarensHOCTH. CIIOCOOBI 3aJaHNSI U CBOMCTBA YMCIIOBBIX IIOCIIEN0BATEIBHOCTEM.
Ilonamue o npedene nocnedosamenvrocmu. Cywecmeosanue npeoeia MOHOMOHHOU
oepanudenHol nociedosamenvrocmu. CyMMHUpPOBaHUE TTOCIIEI0OBAaTEILHOCTEH. beckoneuHo
yObIBaroIasi reOMeTpUYECKasi IPOrPeccHs U ee CyMMa.

[TpousBonnas. [ToHsiTHe 0 NPOM3BOIHON (YHKIINHU, €€ TEOMETPUUYECKUI U PU3NIECKUN
CMBICII. YpaBHEHHE KacaTelIbHOH K rpaduky ¢pyHkuuu. [Ipon3BoaHbIE CyMMBI, Pa3HOCTH,
MPOM3BEICHNUS, YacTHbIE. [Ipon3BOIHBIE OCHOBHBIX AJIeMeHTapHbIX GyHKuul. [Ipumenenue
MIPOU3BOIHOM K UCCIIEAOBAHHIO (PYHKIIUI U IOCTpOCHHUIO I'paduKoB. [Ipouszeoonsvie
0Opamuoll yHKYUU U KOMNO3UYUU YHKYUU.

[IpuMeps! UCTIOIB30BAHMS TPOU3BOAHOMN TSI HAXOXKICHHS HAMTYYIIIETO PELICHUS B
MPUKIIATHBIX 3a/1auax. BTopas nmpou3BoaHas, €€ TeOMETPUIECKUN U (GU3UICCKUN CMBICIT.
Haxosxnenue ckopocTH JUIs Iporecca, 3a1aHHoro (opMyJion U rpadukom.
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IIpakTnueckue 3amaHusi YwucioBas IOCIIEAOBAaTENLHOCTh, CIIOCOOBI €€  3aJaHws,
BBIUMCIICHUS] WICHOB TMOcCieAoBaTenbHOCTH. [Ipenen mnocnenoBarenbHOCTH. beckoHeuHO
yOBIBarOIasi TeOMETPUYECKasl TPOTPECCHSL.

[IponsBoaHasA: MEXaHUYECKUN U T€OMETPUUECKUN CMBICIT TPOU3BOAHOIM.

VYpaBHeHHe KacaTenbHOU B 001meM Buze. [Ipasuna u popmynsl auddepeHunpoBanus,
TabJIUIA MPOU3BOIHBIX 3JIEMEHTapHBIX QyHKIWH. MccienoBanue pyHKIUU ¢ TOMOIIBIO
npou3BoaHON. Haxoxxaenne HanOobIIero, HAMMEHBIIETO 3HAYCHUS U SKCTPEMAIbHBIX
3HAYCHHUH (PYHKITUH.

10

Tema 11. UuTterpan u
€ro NpuMCHCHUC

Conep:xanue y4yeOHOIro MaTepuaJia:

[TepBooOpasHas u unrerpain. [IpumMeneHne onpeaeaIeHHOro HHTErpaja Uit HaX0XKICHHS
IJIOMAaM  KpuBoJuHEHHON Tpamenuu. Popmyna Heroorona—JleliOnumna. [Ipumepsr
MPUMEHEHHSI MHTETpaia B (PU3UKE U TEOMETPHUH.

10

IIpakTnuyeckue 3ansaTusa: Murerpan u nepsoodbpaznas. Teopema HetoTona—IJleitbnuna.
[TpuMeHeHHne UHTErpata K BEIYUCICHUIO (PU3UUECKUX BETMYUH U TUIOMIAICH.

10

Tema 12. DnemMeHTHI

TEOPUH BEPOSITHOCTEH.

DJIEMEHTHI
MaTeEMaTUYECKOU
CTATUCTHUKH.

Conep:xanue y4yeOHOIro MaTepuaJia:

DEeMEHTHI TEOPUH BEPOSITHOCTEM.

CoOpbITHE, BEpOATHOCTH COOBITHS, CIIOKEHUE U YMHOKEHHE BEPOSITHOCTEH. [lonamue o
Hezasucumocmu cobvimui. [{uckpemnas cayuainas 6eruyund, 3aKkoH ee pacnpeoeneHusl.
Yucnosvie xapaxmepucmuku OUCKpemHOU cIy4aiHou eenudunsl. Ilonamue o 3akone
OonbUIUX YUCe.

DEeMEHTHl MATEMAaTUYECKON CTaTUCTHKHU.

IIpencraBnenue AaHHBIX (TaOMUIBI, AUArpaMMbl, TpadUKH), ceHepanbHAs COBOKYNHOCHb,
eblOOpKa, cpeonee apugmemuueckoe, meouana. Ilonamue o 3adauax mamemamuyeckol
CMAamucmuKu.

Pewenue npaxmuueckux 3a0au ¢ npumenenuem 6eposmHOCHHbIX MEMOOO08.

10

IpakTuyeckue 3ausaTusi: icropus pa3BUTHS TEOPUHU BEPOSTHOCTEM U CTATUCTUKHU U UX
POJIb B pa3UYHbBIX cepax YeToBeuecKon Ku3HeaesTeabHocTH. Kiaccuyeckoe
ONpeeICHUE BEPOSTHOCTH, CBOMCTBA BEPOSITHOCTEN, TEOPEMA O CYMME BEPOSITHOCTEH.
Brruucnenue BeposarHocte. I[Ipukitagusie 3agaun. [IpeacrasieHue YUCIOBBIX JaHHBIX.
[Ipuknagneie 3amaymu.
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Tema 13. Ypasuenus u | Coaep:kanue y4eOHOro MmarepuaJa: 10
HEpaBEHCTBA VYpaBHEHHUs U CUCTEMBI ypaBHEHUN. PalimoHanbHble, MPpallMOHAIbHBIE, I0KA3aTEIbHBIE U

TPUTOHOMETPUUECKHE YPABHEHUS U CUCTEMBI.

PaBHOCWIIBHOCTB ypaBHEHUN, HEPABEHCTB, CUCTEM.

OCHOBHBIE TIpUEMBI UX peUICHUs (Pa3IokKEHHE HAa MHOXHTEIW, BBEIECHUE HOBBIX

HEU3BECTHBIX, MTOACTAHOBKA, TpadUUeCKuii METO).

HepasencrBa. PaninonanbHble, HppalnOHAIBHBIE, TOKA3aTENbHbIE U TPUTOHOMETPHUUECKHE

HepaBeHCTBA. OCHOBHBIE TPUEMBI UX PEILICHMUS.

Hcnonb3oBanne CBOWCTB M rpaduKoB (YHKIMHA MpPU PELICHUHM YpAaBHECHUHA W HEPaBEHCTB.

Meron wunTepBanioB. M300pakeHne Ha KOOPAWHATHOW IUIOCKOCTH MHOMKECTBA PEIICHUN

YPaBHEHUH U HEPABEHCTB C IByMsI IEPEMEHHBIMHU U UX CHCTEM.

Ilpuknaonvie 3a0auu

IIpumeHeHHe MaTeMaTU4YeCKUX METOJOB MJIs PEUICHHsS COJAEp)KaTeNbHBIX 3alad U3

pa3IMYHbIX 00JacTel HayKU U MPAKTUKU.

WNHTtepnperanus pe3ynbrara, y4eT pealbHbIX OTPaHUYECHUM.

IpakTHYecKHe 3aHATHS: 8

Kopuu ypaBHenuii. PaBHOCHIILHOCTE ypaBHEeHHH. [Ipeobpa3oBaHue ypaBHEHHIA.

OcCHOBHBIE IPUEMBI PELICHNS YpaBHEHUN. PelieHne cucreM ypaBHEHUH.

Hcnons3oBanne cBOMCTB U rpaduKoB GYHKIIAN TSI pEIICHUsT ypaBHEHUN U HEPABEHCTB.
KouncyabTanuu 10
BCETO: 274

I[JI}I XApPaKTCPHUCTHUKH YPOBHA OCBOCHUA y‘IC6HOI‘O MaTcpuajia UCIIOJIb3YIOTCA CIICAYIOIIUC 0003HAYCHMUS:

1. — o3HakomUTENbHBIN (Y3HABAHUE PaHEE N3YUEHHBIX OOBEKTOB, CBOMCTB);

2. — penpoayKTUBHBIN (BBIMIOJIHEHHUE JIEATEILHOCTH MO 00pasily, MHCTPYKIIMHU WM MO PYKOBOJICTBOM)

3.— HpOI[YKTPIBHBIﬁ (HJ'IaHI/IpOBaHI/IC N CaMOCTOATCIIbHOC BBITIOJIHCHUC ACATCIbHOCTH, PCIICHUC HpO6HCMHBIX saaaq)
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6. XAPAKTEPUCTHUKA OCHOBHBIX BUJ0OB YUEBHOM

AEATEJBHOCTHU

Coaep:xxanue 00yueHust

XapaKTepUCTHKA OCHOBHBIX BH/0B eATEJIbHOCTH
CTYJAE€HTOB (Ha YPOBHe y4eOHBIX JeHCTBHI)

BBeneunue

O3HakoMJIEHUE C pOJbI0 MaTeMaTUKUM B HayKe, TEXHHUKE,
SKOHOMUKE, HH(GOPMAIIMOHHBIX TEXHOJIOTHUAX U MPAKTUUECKON
HCATCIIBHOCTHU.

O3HakoMJIEHUE C LEISIMU W 3aJa4aMHi M3yYCeHHs] MaTeMaTHKU
1pu 0cBoeHMM criennaibHocTer CI1O

Anrebpa

Pa3zButne moHATHA O UmCIIe

Brimonnenune apupMeTHyecKuX ACHCTBHIA HAA YHUCIIAMHU,
coyeTasi yCTHbIEC U MUCbMEHHBIE IPUEMBI.

Haxoxnenne  mpuOMMKEHHBIX ~ 3HAYCHWH  BEIWYMH U
MOTPEITHOCTEH BHIYUCICHUHN (a0COMIOTHON M OTHOCHTEIIBHOMN);
CpPaBHEHHUE YUCIIOBBIX BBIPAKEHUM.

Haxoxnenrne ommbOOK B TpeoOpa3oBaHUAX U BBIYUCICHUSX
(OTHOCHTCS KO BCEM ITYHKTAM IIPOTPAMMBI)

Kophu, crenenu, norapudmel

O3HakoMJIEHHE C TIOHATHEM KOPHSA N-il CTENEHH, CBOMCTBAMH
paauKaioB u MpaBujIaMu CpaBHEHUS KOpHEH.
@opMyJIMPOBaHUE OMNPENEICHUSI KOPHS U CBOMCTB KOPHEM.
Briuucnenue u cpaBHEHUE KOpPHEH, BBINOJHEHUE MNPUKUIKU
3HAYEHHUSI KOPHS.

[IpeoOpazoBaHre YHCIOBBIX U OYKBEHHBIX BBIPAKCHUH,
CoJIepXkKaIInX pagruKabl.

Boimonnenne  pacueroB  1mo  QopmyrnaMm, — colepiKalium
paAMKaNbl, OCYIIECTBISE HEOOXOAMMBIE TIOJICTAHOBKH U
npeoOpa3oBaHuUs.

OrnpeznenieHne paBHOCWIBHOCTU BBIPAXKEHUN € paJuKaIaMu.
Pelienue nppanmoHaabHbIX YpaBHEHHUIM.

O3HakOMJICHHE C MOHATHEM CTENEHU C JEHCTBUTEIIBHBIM
MIOKa3aTeJIEM.

HaxoxxneHne ~ 3HayeHUM  CTENEHH,  HCIONB3Yys  IIpU
HEO0OXOJUMOCTH UHCTPYMEHTAJIbHbIE CPEJICTRA.

3anucbiBaHUE KOPHS N-i CTENEHU B BUJE CTETICHH C APOOHBIM
MoKa3zaTeJieM U Ha00OpOT.

DopMyIMpOBAHUE CBOWCTB CTENEHEH. Bruncienue creneHen
C pauMOHAJbHBIM IIOKA3aTeNIeM, BBINOJHEHUE TPUKUAKA
3HAUEHUs CTENIEHU, CPABHEHUE CTETICHEN.

[IpeoOpazoBanre YHUCITOBBIX U OYKBEHHBIX BBIPAKCHHM,
COAEpXKAIMX CTENEHU, NPUMEHsSsl CBOWCTBA. PereHne
MIOKa3aTeJIbHBIX YPaBHEHUI.

O3HakoMJIEHME C TNPUMEHEHHEM KOpPHEM M CTENEeHEeW IpHu
BBIYHMCIICHUM CPEJAHMX, JEJIEHWH OTpe3Ka B  «30J0TOM
ceyeHun». PemieHne NpUKIAAHBIX 3aady  Ha  CJIOKHBIE
IIPOLICHTHI

[IpeobpazoBanue
anreOpanvecKux BhIPAKEHUN

Bremonnenne npeoOpa3oBaHUil  BBIpaKEHHUH, NpPUMEHEHUE
dbopmyI1, CBI3aHHBIX CO CBOMCTBAMU CTENEHEH U JTorapuMoB.
Omnpenenenue o0nactu JOMYCTUMBIX 3HAYEHUN
JOrapu(pMHUECKOro BbIpaxkeHus. Pemenue norapupmMuueckux
YPaBHEHHUH.
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OCHOBBI TPUTOHOMETPUH

OCHOBHBIE TOHATHUA

W3y4yeHne painaHHOTO METONA U3MEPEHUS YIJIOB BpAllEHUS U
UX CBSI3U C TpaxycHOM Mepoil. M300pakeHne yriioB BpalieHus
Ha OKPYXXHOCTH, COOTHECEHHE BEIMYMHBI YIVIa C €ro
pAacCIIOJIOKEHHUEM. ®opMynMpoOBaHUE OIpeeICHUN
TPUTOHOMETPUUYECKUX (DYHKIMH I YIJIOB IOBOPOTA M OCTPBIX
YTJI0B IPSMOYTOJIBHOTO TPEYTOJIbHUKA M 0OBSICHEHHE UX
B3aMMOCBS3H

OcHoBHbIE [TpuMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB IS

TPUTOHOMETPUYECKHUE BBIUMCJICHHSI 3HAYCHUN TPUTOHOMETPUUYECKUX (PYHKIIUIN IO

TOXKJIECTBA OJHOM U3 HHX.

[IpeoOpazoBanue npocteiimux | M3yueHne OCHOBHBIX (HOPMYJT TPUTOHOMETPUHU: (OPMYIIBI

TPUTOHOMETPUUECKUX CJIOKEHUS, YABOCHMUS, npeoOpa3oBaHus CYMMBI

BBIpaXXCHUI TPUTOHOMETPUYECKUX  (QYHKIMM B  NpPOMU3BEACHHE U
MpPOU3BEJICHUS B CyMMY M TPUMEHEHHUE IPU BBIYUCICHUU
3HAYEHUS] TPUTOHOMETPUYECKOrO BBIPAKEHHSI W YIPOILICHUS
ero.
O3HakoMJI€HHE CO CBOWCTBAaMHM CHMMETPUHM TOYEK Ha
€UHUYHOM OKPYKHOCTM M TPUMEHEHHE HUX [UJIs BBIBOJA
dbopMyT IpUBEACHUSI.

IIpocreiimue Pemenne mo ¢opmynaM M TPUTOHOMETPHUECKOMY KpPYyTY

TPUTOHOMETPHYECKHE MPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHUH.

BBIPAJKECHUS U HEPABEHCTBA

[Ipumenenne  oOMmMMX  METOAOB  pEIICHUS  YpaBHEHUH
(mpuBeleHNE K JTMHEHHOMY, KBaJpaTHOMY, METOJl pa3okKeHUs

Ha MHOXMWTEIW, 3aMEHbl IIEPEMEHHOM) IIpU pPELIECHUU
TPUTOHOMETPUUYECKHUX YPABHCHUI.
YMeHue OoTMeyaTb Ha Kpyre peueHus MpOCTEUIIHX

TPUTOHOMETPHUECKUX HEPaBEHCTB.

Apkcunyc, apkkocuHyc, | O3HaKOMJICHHE C TIOHATHEM OOPATHBIX TPUTOHOMETPUUYECKUX
apKTaHIeHC Yucia byHKIHA.
N3yuenue OIpeEICHUN apKcHuHYyca, apKKOCHUHYCA,
apKTaHTeHca 4Yucia, (popMyIHpOBaHHE WX, M300paKeHHE Ha
€MHUYHOU  OKPY>KHOCTH, TMPUMEHEHHWE TpU PpEUICHUU
YpaBHEHUU.
DyHKIIUH, UX CBOMCTBA U TpaduKu
DyYHKIUU. [TousiTue 0 | O3HaKOMJIEHHE C TIOHATHEM TIEPEMEHHOW, MpUMEpaMu
HENPEPBIBHOCTU (PYHKITHH 3aBUCUMOCTEN MEXIY MePEMEHHBIMHU.
O3nakomiieHHEe C  TOHATHEM Trpaduka,  OIpeaesieHue

MPUHAJISKHOCTH TOUKH rpa@uky QyHkiuu. OnpeneneHue mno
dopMynie TpocTeiliel 3aBUCMMOCTH, BUJa e€ rpaduka.
Bripaxkenue o popmyiie oaHOM epeMEeHHON Yepe3 IpyTrue.

O3HakomiieHHE C ompeneneHueM (QyHKIHH, (pOpMyJIHpOBaHUE
ero. Haxoxxnenue obnmactu omnpenenaeHuss U o0JacTy 3HaYCHUN

dyHKUIHU.
CgoiicTBa ¢ynkuuu. | O3HaKOMIICHHE c pUMepaMu (GYHKIMOHATBHBIX
I'padmueckast MHTEpIIpeTanys. | 3aBUCUMOCTEH B PEANbHBIX IPOIECCax M3  CMEKHBIX
[Ipumeps!  QyHKIMOHANBHBIX | AUCIUILIHH.
3aBUCUMOCTEN B  peanbHbIX | O3HAKOMIICHHE  C  JIOKa3aTeIbHBIMH  PACCYXKACHUSMHU

mponeccax u sABJICHUAX

HEKOTOPBIX CBOMCTB JMHEWHOW W KBaJpaTHUYHOU (YHKIIMH,
MPOBEJICHUE WCCIEAOBAHUS JIMHEHHOM, KYCOYHO-JIMHEHHOM,
IpOOHO-TMHEHHON M KBAIPaTUYHON (QYHKLUH, TOCTPOSHHUE UX
rpadukoB. Iloctpoenne u 4yreHue rpadukoB (YHKUHUH.




HccnenoBanue GyHKINH.

CocrasieHre BUOB (PYHKIIUH 110 JAHHOMY YCIIOBHUIO, PEIICHUE
3a/1ay Ha SKCTpeMyM. BrimomHenue npeobpazoBanuii rpaduka
byHKIMN.

O6parabie GyHKITIH

Uzyuenue nonamusa obpamuotl ¢hyHkyuu, onpeneieHue Buaa u
nocmpoenue zpaguxa o6pamuol QYHKYuU, HaAxoxdcoeHue ee
obnacmu onpedeneHus u oobaacmu 3Havenuti. IlpumeHeHue
CBOWCTB (D)YHKIIMI MPH HUCCIIEIOBAaHUN YPAaBHEHUH U PELICHUU
3a/1a4 Ha SKCTPEMYM.

O3HaKOMJICHHUE C TIOHSITHEM CIIOKHOU (DYHKITHH.

CremneHHble, TOKa3aTeIbHBIC,
norapu(pMUUECKUE U
TPUTOHOMETPUYECKHE
bynkuun. OGpaTHbBIE
TPUTOHOMETPUYECKHE
byHKIAHA

Brruncnenue 3HaueHuid GyHKIMN IO 3HAYEHUIO apryMEHTa.
Onpenenenue TMOJIOKEHUsT TOYKM Ha rpaduke 1o ee
KOOpJMHATaM U Ha00OpOT.

Hcnons3oBanne CBOMCTB (YHKIMM JJII CPAaBHEHMsI 3HAYCHUUN
CTeTeHeH U Jorapu@moB.

[Toctpoenue rtpaduKOB CTENEHHBIX U JIOTaPHU(PMUUYECKHUX
¢yHkuuii. PemeHue moka3aTeNbHBIX M JIOTapUpMHUECKUX
YpaBHEHUN U HEPABEHCTB MO U3BECTHBIM AJITOPUTMAM.
O3HaKOMJICHHE C TOHSATUEM HENPEPHIBHOM NEPUOAMYECKON
byHkuun, (HOopMyIHpOBAHHUE CBOMCTB CHHYyCa M KOCHHYCA,
MIOCTPOCHHE UX TPaPHUKOB.

O3HakoOMJICHHE C TIOHSATHEM TapMOHUYECKUX KOJIeOaHWH |
OpUMEpaMu  TapMOHMYECKUX KOJEeOaHWH [uUIs  ONMMCAaHUS
MPOIIECCOB B (PU3HKE U APYTUX 00JACTAX 3HAHUS.
O3HakOMJIEHHME C TIOHATUEM pa3pbIBHOW NEPUOAMYECKOM
byHkIuyn, GopMyIupOBaHUE CBOICTB TaHITeHCa M KOTAHTEHCA,
MIOCTPOCHHE UX TPAPHUKOB.

[Ipumenenue CcBOWCTB (YHKIMI 711 CpaBHEHHUS 3HAYCHUUN
TPUTOHOMETPUUECKHUX byHKUIHH, pelIeHns
TPUTOHOMETPUUECKUX YpaBHEHUM.

Ilocmpoenue 2pagukos obpamuvlx MPULOHOMEMPUYECKUX
@yHKyull U onpedenenue no paguKam ux ceoUCms.
Brinosnaenue npeodpa3zoBanus rpauKoB.

Hauana MmaTeMaTH4ecKoTo aHajim3a

IlocnenoBarensHOCTH

O3HaKOMJIEHHUE C TOHATHEM YHCIOBOM MTOCIIE0BATEIBLHOCTH,
crocobamu ee 3a7jaHusl, BBIYMCICHUSIMU €€ YJICHOB.
O3HnakomaeHue ¢ NOHAMuUEeM npeoeid nocied08ameIbHOCHU.
O3HakOMJIEHME C BBIYUCIEHHEM CyMMbl OECKOHEYHOIO
YHCIIOBOTO psiia Ha MPUMEPE BBIYMCIICHUSI CYMMBI OECKOHEUHO
yOBIBAIOIIECH T€OMETPUIECKOM TIPOTPECCHH.

Pemienue 3a1a4 Ha mpuMeHeHHE GOPMYITBI CyMMBbI OECKOHEYHO
yOBIBAIOIIEH T€OMETPHUIECKON MPOTPECCHH.

IIponsBonHas u eé
IpUMEHEHHE

O3HaKOMJIEHHE C TIOHATHEM IPOU3BOIHOM.

Wzyuenue wu ¢dopMynupoBaHHE €€ MEXaHMYECKOro |
TEOMETPUUYECKOT0 CMBICIIA, U3yYEHUE AITOPUTMa BBIYUCICHUS
IPOM3BOIHOW HA PUMEPE BBIUYUCICHUS] MTHOBEHHOM CKOPOCTH
U yTI0BOTO KO3 PUIMeHTa KacaTeIbHOM.

CocraBieHne ypaBHEHHUs KacaTeIbHOH B 001IIeM BUE.
YcBoeHue MpaBUI muddepeHnrpoBanms, TaOTHIIBI
MPOU3BOTHBIX DJIEMEHTAPHBIX (QYHKITUH, IPUMEHEHHE IS
muddepeHpoBanus  (QYHKIHUHA, COCTABICHUS YpaBHEHHS
KacaTeJIbHOM.

20




Nzydenue teopem 0 CBSA3HM CBOMCTB (D)YHKIIMU M MPOU3BOIHOM,
bopMyITUpOBKA UX.

IIpoBeneHne ¢ MOMOLIBIO IPOU3BOAHOM  HCCIENOBAHUSA
byHKIMH, 3a1aHHON (HOPMYJITOi.

YcTaHoBIeHUE CBSI3U CBOMCTB (DYHKIIMHM M TPOU3BOJHOM MO MX
rpadukam.

[IpumeHeHne NpPOU3BOAHOM  JJIs  pEIIeHUs 3aJad  Ha
HaXOKJECHWE HauOOJbIIEr0, HAUMEHBIIErO0 3HAYEHUS M Ha
HAaXO0XKJEHUE DKCTpEMyMa.

[TepBooOpa3Hast 1 HHTETpaI

O3HakoMJICHHUE C TIOHSITHEM MHTETpaia U MepBOOOPa3HOM.
W3ydenue npasuiia BHIYUCICHUS IEPBOOOPA3HOM U TEOPEMBI
Herorona— JleiiOuuma.

Pemienue 3a1a4 Ha CBsI3b IEPBOOOPA3HON U €€ TIPOU3BOIHOM,
BBIYHCIICHHE TTIEPBOOOPA3HOM JIJIs1 JAHHOU (DYHKITUH.
Pemenue 3a1ay Ha IpUMEHEHNE UHTErpaa JUIsl BBIYMCIECHUS
(bu3HYECKUX BEIMYMH U IJIOUIA/ICH.

VYpaBHEHUS 1 HEPABEHCTBA

YpaBHeHUs u CHUCTEMBI
ypaBHeHuli HepasencrBa wu
CHUCTEMBI HEPABEHCTB C IBYMs
NIEPEMEHHBIMU

O3HakoOMJIEHHE C TMPOCTEUIIMMHU CBEICHHUSIMU O KOPHSIX
anreOpanyecKuX ypaBHEHHWH, TOHATUAMU  HCCIICIOBAHUS
YpaBHEHUH U CUCTEM ypaBHEHHIA.

WN3yueHne TeopuM PABHOCWIBHOCTH YpPaBHEHUH U €€
npuMeHeHnd. [IoBTOpeHMe 3amucu pelmeHus CTaHAAPTHBIX
YpaBHEHHH, TPUEMOB TpeoOpa3oBaHMsl YpaBHEHUIH  aJs
CBEICHMs K  CTaHJApTHOMY  ypaBHeHHI0.  Pemenue
palMOHATIBHBIX, UPPALIMOHAIBHBIX, TOKA3aTEIbHbBIX

Y TPUTOHOMETPUYECKUX YPABHEHUN U CUCTEM.

Hcnonp3oBanue cBOMCTB U rpaduKoB (DYHKIHMHA JUIS peIIeHUs
ypaBHeHul. [loBTOpeHME OCHOBHBIX MPHUEMOB PELICHUS
CHUCTEM.

Pemienne ypaBHEHMH C TPUMEHEHHEM BCEX IPHUEMOB
(pa3nokeHus: Ha MHOYKUTEIHN, BBEJICHUS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, TpahuuecKoro MeTo/1a).

Pewienne cucrem ypaBHEHMM C IPUMEHEHUEM DPa3Iu4HBIX
CIOCO0OB.

O3HakomiieHHE ¢ OOIIMMHU BOIIPOCAMU PELICHUSI HEPABEHCTB U
UCIIOJIb30BaHUE CBOWCTB U IpaMKOB (YHKUMN IPU pEIICHUU
HEPABEHCTB.

PenieHre HEpaBEHCTB M CHCTEM HEPABEHCTB C NPUMEHEHUEM
pa3IMYHBIX CIOCOOOB.

[IpumeHeHHEe MaTeMaTHYECKHX METONOB ISl PELICHUS
CoJiepKaTeNbHbIX 3a7lad M3 PA3IUYHbIX O00NacTel HayKu H
IPAKTUKU. HTEepnpeTnpoBaHHMe pE3yJbTaTOB C  y4E€TOM
pealbHbIX OTPAaHUYECHUM.

DJ1eMeHTHI KOMO

VHATOPUKHU, TCOPUU BEPOSITHOCTEN U CTATUCTUKHU

OcHOBHEBIE OHATUA
KOMOWHATOPUKH

W3yuenue mnpaBuia KOMOMHATOPHKM M TPUMEHEHHE IIpU
pelIeHnr KOMOMHATOPHBIX 33/1a4.

Pemenvne kKOMOWHATOPHBIX 3amad METOJOM Tepedopa U TIo
[IPaBUILy YMHOXXEHHS.

O3HakoMIIeHHE c TOHSATUSIMH KOMOWHATOPHKH:
PasSMCIICHUAMU, COUYCTaHUAMU, NnepeCTaHOBKaMH )41
(dbopMyIaMu sl KX BBIYHCIICHUS.

OOBbsicHeHHE U TPUMEHEHUE (HOpMYIT I7Isl BBIYHUCIICHUS
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Ppa3MEILEeHN, IEPECTaHOBOK U COYETAHUM IPU PEIICHUH 3a1a4.
OznakomieHue ¢ OwHOMOM HpIOTOHA H TPEYroJbHUKOM
[Tackand. Pemenue npakTyecKux 3a/1a4 ¢ UCIOJIb30BaHUEM
MOHITHH U IPaBHJI KOMOMHATOPUKH.

DJIeMEHTHI Teopuu | M3ydeHne Ki1acCH4eCKOro ONnpeeeHNs] BEPOSITHOCTH, CBOMCTB
BEPOSATHOCTH BEPOSATHOCTH, TEOPEMBI O CyMME BEPOSITHOCTEH.
PaccmoTpenue  mpuMEpOB  BBIYUCIICHHMS ~ BEPOATHOCTEH.
Pemenue 3a1au Ha BRIYHUCIICHUE BEPOSITHOCTEH COOBITHI
[IpencraBnenue naHHbIX | O3HAKOMIIEHHE C MPEJCTaBICHUEM YHCIIOBBIX TAHHBIX U HX
(TabmuIsl, JMarpaMMBbl, | XapaKTePUCTUKAMH.
rpaduxm) Pemenne mnpakTHueckux 3agad Ha 00pabOTKY YMCIOBBIX

JAHHBIX, BBIYUCIICHUC UX XaPAKTCPHUCTUK

['eomeTpus

[Ipsamble ¥  IUIOCKOCTH B
MPOCTPAHCTBE

@opMyIMpOBKAa M NPHUBEACHUE JIOKA3ATEIbCTB IPU3HAKOB
B3aMMHOI'O  PaclOJIOXEHUS  OpSIMbIX M IIJIOCKOCTEH.
Pacnio3HaBaHne Ha yepTekax U MOJENAX Pa3JIMYHBIX CIIy4acB
B3aMMHOI'O  PacloOJOXEHUS  OpsSMBIX M IIOCKOCTEH,
apryMEHTHPOBAHUE CBOUX CYXKACHUM.

@opMyJIMpOBaHUE OMNpPEICICHUM, NPU3HAKOB M CBOMCTB
napajuIeIbHbIX u NEePHEHIUKYISPHBIX IIJIOCKOCTEM,
JBYT'PAaHHBIX U JIMHEUHBIX YTJIOB.

BelntonnHEHNE NOCTPOEHUS YIVIOB MEXY MPSAMBIMH, MPSMON U
IUIOCKOCTBIO, MEXKIY IUIOCKOCTSIMH 10  OINHCAaHUIO U
pacro3HaBaHUE UX HA MOAEIISX.

IIpuMeHeHne NPU3HAKOB U CBOMCTB PACIOJIOKECHUS IIPSIMBIX U
MJIOCKOCTEW MPH PEIICHUH 3a/1a4.

N300paxeHne Ha pUCYHKaX U KOHCTPYMPOBAHHE HA MOJIEINAX
NEPHEHANKYISIPOB M  HAKJIOHHBIX K IIJIOCKOCTH, MPSIMBIX,
napauleibHbIX  IUIOCKOCTEH, YIJIOB MEXIy MNpAMOM H
IUIOCKOCTBIO M1 0O0CHOBAaHHUE MTOCTPOCHHS.

Pemenne 3amay Ha BBIYHMCIEHHE T€OMETPUYECKHUX BEIUYMH.
OnucelBaHME PACCTOSIHUS OT TOYKH /10 IUIOCKOCTH, OT IPSIMOM
110 IIJIOCKOCTH, MEXIY IIJIOCKOCTSIMU, MEXIY
CKpPELIUBAIOMIUMUCS  MPSAMBIMU, MEXJIYy IPOU3BOJbHBIMU
¢urypamu B npoctpancTBe. PopMyJIUpOBaHUE U TOKA3bIBAaHUE
OCHOBHBIX TE€OPEM O PACCTOSHUAX (TEOPEM CYIIECTBOBAHUS,
CBOMCTBA).

N3o0paxkeHne Ha 4YepTe)kax M MOJENSIX pPACCTOSHUS U
000CHOBaHHE CBOUX CyXJeHui. OrnpenencHre U BbIYHCICHUE
paccrostHuii B mpocTtpaHcTse. [Ipumenenne Gopmyn u Teopem
IJIAHUMETPHUH JIJIS PELICHMS 3a/a4.

O3HaKOMJIEHHE C MOHSTHEM MNapaJUIEIbHOTO MPOEKTUPOBAHUS
U ero cpoiicTBaMu. DopmynuposaHue meopemvl 0 NIOUWAOU
OPMO2OHANLHOU NPOEKYUU MHO20Y20TbHUKA.

[Ipumenenue Teopuu i OOOCHOBAaHMS TIOCTPOCHUH U
BBIUMCIICHUM.

ApryMEHTHpOBaHME  CBOUX  CYXJCHUH O  B3aUMHOM
pPacTOI0KEHUU POCTPAHCTBEHHBIX QUTYD.

MHOrorpaHHUKH

Onucanme WU XapakTepUCTHKA  pa3jMYHbIX  BUJOB
MHOTOIPAHHUKOB, IEPEUUCIICHNE UX 3JIEMEHTOB U CBOMCTB.
N3006paxeHre MHOTOIrpaHHUKOB U BBITTOJIHEHNE TOCTPOEHUS
Ha M300paKCHUSIX M MOJEIISIX MHOTOTPaHHUKOB.
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Bpruncnenue  JUMHEWHBIX ~ 3JEMEHTOB M yINIOB B
IPOCTPAHCTBEHHBIX  KOH(MUTrypanmusx, apryMEeHTHpPOBaHUE
CBOUX CYXKICHUMU.

XapakTepucTuka W H300pak€HUE CEUEHUS, pPA36epmKu
MHO202PAHHUKOB, BBIYACIICHUE IIJIOIAAEH TIOBEPXHOCTEMN.
[TocTpoenune mpocTerIux cedeHuit Kyoa, mpu3Mbl, THPAMUJIBI.
[Tpumenenue (HakToB U CBEIEHUH U3 IIIAHUMETPHUH.
O3HakomJIEHME C BHJAMU CHMMETPUH B MPOCTPAHCTBE,
dbopMyIMpOBaHHUE OMPENEICHUI W CBOWCTB. XapaKTEepPHUCTHUKA
CUMMETPHUH TEN BPALLIEHNUS] © MHOTOTPAaHHUKOB.

[IpuMeHeHre CBOMCTB CUMMETPUH IIPU PELICHUU 3a/]a4.
Hcnonp3oBaHre NproOpETEHHBIX 3HAHUM [Tl HCCIIeI0BAaHUS U
MOJEIUPOBAHUS HECIOKHBIX 3a7a4.

N300paxeHre OCHOBHBIX MHOTOTPAaHHUKOB U BBIIOJHEHUE
PUCYHKOB I10 YCJIOBHSIM 3aa4

Tena u [IOBEPXHOCTHU
BpallleHUs

O3HakoMJICHHE C BUIAMH Tell BpalleHus, JopMyTUpOBaHUE UX
ONpEeAEICHUN U CBOMCTB.

DopMyIUPOBAHHE TEOPEM O CEUYECHHMH IIapa IUIOCKOCThIO U
TIJIOCKOCTH, KacaTeIbHOM K cdepe.

XapakTepucTuka U HW300paKeHUe Ten BpalleHHUs, WX
pa3BEpPTKH, CEYECHUS.

Pemenue 3amay Ha MOCTPOCHUE CEUEHMM, BBIYMCIIEHUE [UJIMH,
paccTosiHui, yrioB, muiomanei. [IpoBeneHne noka3zaTenbHBIX
paccyXJIeHHI Npu pelIeHUH 3a/a4.

[IprMeHeHre CBOMCTB CHMMETPUHM MPH PEIICHUH 3a/1a4 HA Tejla
BpaIllleHusl, KOMOMHAIINIO TE.

N300pakeHre OCHOBHBIX KPYTJIBIX TEJ M BHIMOJHEHUE PUCYHKA
110 YCJIOBUIO 33Ja4H.

N3mepenus B reomeTpuun

O3HakoMJIEHHE ¢ MOHATUAMH IUIOIAAN U 00beMa, aKCHOMaMU
U CBOMCTBAMH.

Pemenune 3agau Ha BeIYMCIEHHE IUIOLIAEH TUIOCKUX (UTYD C
NPUMEHEHUEM COOTBETCTBYIOUIMX (opMmyn U (akToB u3
IUTAHUMETPHH.

Nzydenue TeopeM O BRIYUCIEHUH 00BEMOB ITPOCTPAHCTBEHHBIX
TEJ, pellieHHe 3a/1ady Ha NpPUMEHEHHuEe (HOpMyJ BBIUMCICHUS
00BEMOB.

Nzydenue hopmMyn Ui BEIYUCICHUS IUIOMIA/IEH TOBEPXHOCTEH
MHOTOTPaHHHUKOB U TE€JI BPALICHMUSL.

O3HakoMjIeHME €  METOJOM  BBIYMCIEHUS  IUIOIIAIU
MMOBEPXHOCTHU C(HEpPHI.

Pemienne 3amay Ha BBIYUCICHHUE IUIOIIANEH ITOBEPXHOCTHU
IIPOCTPAHCTBEHHBIX TEIL.

KoopauHatsl 1 BEKTOpBI

O3HakoMmJIEHHE C MOHSATHEM BekTopa. M3ydyeHue naexkapToBOM
CUCTEMBl KOOpAMHAT B IPOCTPAHCTBE, IOCTPOCHHUE IO
3aJaHHBIM KOOPJAMHATaM TOYEK M IIJIOCKOCTEH, HaXO0)KIECHUE
KOOpAMHAT ToueK. HaxoxkaeHue ypaBHEHUH OKPYKHOCTH,
cdepsl, INIOCKOCTH. BbrunciaeHne paccTosTHIM MeX/ly TOUKaMHU.
N3ydeHne CBOWCTB BEKTOPHBIX BEJIUYMH, IIPABUI PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, MPABUJ HAXOKICHUS
KOOPJMHAT BEKTOpa B IIPOCTPAHCTBE, IIPABUJI JEHUCTBUU C
BEKTOPAMH, 33JaHHBIMH KOOPJUHATAMH.

[IpuMeHeHNe TeOpUH PU PELICHUH 334 Ha JIEUCTBHS C
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BEKTOpPAMH.
N3yueHne CKansipHOrO NMPOMU3BEACHHUS BEKTOPOB, BEKTOPHOIO
ypaBHEHUs IPsAMOM M IUIOCKOCTH. IIpumenenue teopuum npu
pellIeHNU 3aJad Ha JEWUCTBUSA C BEKTOPAMH, KOOPIAWHATHBINA
METO/I, TPUMEHEHUE BEKTOPOB JUIsl BBIYMCIICHHUS BEJIIMYUH
YIJIOB M PACCTOSIHUM.

O3HakoMJIEHUE C JJOKa3aTelIbCTBAMU TEOPEM CTEPEOMETPUU O
B3aUMHOM  DACMOJOKEHUM MPSIMBIX M  IUIOCKOCTEH €
HCIIOJIb30BAaHUEM BEKTOPOB

7. YcaoBus peanu3anuun padoveid nporpaMMbl Y4eOHOM TUCHMILIMHBI

7.1  TpeGoBaHussi K  MHHMMAJBHOMY  MAaTepHAJbHO-TEXHHYECKOMY
o0ecrneYeHn10.
Peanuzamus paboueil mporpamMmbl Y4eOHON NUCHUIUIMHBI TpeOyeT Hamudue
ydebHOro Kabunera — r. Yiau-Y i, yi. Caxpsanaosa, 9 (mutep E) Ka6. 1. —¢pusuko-
MaTEeMaTHYECKUX JUCLUTLINH.
O6opynoBanne yueOHOTO KaOUHETA:
— TOCaJ0YHBIE MECTA MO KOJUYECTBY O0yUaIOIIUXCS;
— paboyee MECTO MPEno1aBaTes;
— KOMIUIEKT y4eOHO-HArIsAHBIX TOCOOUHM IO MaTEMATHKE;
— DJKpaH.
Texnuueckue cpeacTra 00yUyeHUs:
I.MynsTumeaua-nnpoekrop NFOCUS IN114
2.9kpan ScreenMedia Economy-P pysioHHBIN HaCTEHHBIM.
3. HarJsAIHbIE MaTepUalbl (CXeMbl, TAOIUIIbI).
7.2 UndopMmanmoHHoe odecnieyeHne 00yueHust
Ilepeyenb pexkoMeHAyeMbIX Y4eOHbIX u3laHuil, VHTepHer — pecypcos,
JAOTOJIHUTEIbHOM JIUTEPATYPhI
OCHOBHbIE HCTOYHHUKH:
1. boromonos, H. B. Maremartuka : yueOHUK 115l CpeTHEr0 MPOGECCHOHATBHOTO
oOpaszoBanus / H. B. boromonos, I1. U. Camoiinenko. — 5-e uza., nepepad. u

non. — MockBa : MHMzpmarensctBo HOpaiit, 2022. — 401 c. —
(ITpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-07878-7. — TekcT :
anexkTpoHHbI // OOpa3oBarenbHas miatdopma IOpait [caiit]. — URL:

https://urait.ru/bcode/489612

2. Kpemep, H. III. Marematuka mis KOJUIEIKEeW : ydeOHOoe mocoOue st
cpennero mnpodeccuonansHoro obpaszosanus / H. M. Kpemep, O. T.
Koncrantunoa, M. H. ®puaman ; nox pegakuuend H. . Kpemepa. — 11-e
u3., nepepad. u gon. — Mocksa : U3narensctBo FOpaiit, 2022. — 362 ¢. —
(ITpodeccuonansHoe obpazosanue). — ISBN 978-5-534-15601-0. — Tekcer :
anekTpoHubii // OOpasoBarenvHas tuiatrgopma FOpait [caiitr]. — URL:
https://urait.ru/bcode/509126

3. KoamoropoB A. H. Anre6pa m Hauwanma martematudeckoro anammsa.l0-11
KJIACChl, YUEOHUK 7151 00111e00pa30BaT. YUPEKACHUN C TIPUJL. Ha JIIEKTPOHHOM
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Hocutene, M., [Ipoceemenune 2013

JlonoJIHUTEIbHbIE HCTOYHUKMU:

1. Hopodeena, A. B. Marematuka [DnexkTpoHHBIHN pecypc]: yueonuk mis CI1O / A.
B. JlopodeeBa. — 3-e¢ u3n., nepepad. u gon. — M. : MU3gatenscTtBo FOpaiiT,
2017. — 400 c. — (Cepus : ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-
534-03697-8. - Pexxum noctymna: https://biblio-online.ru/ — 3BC «¥Opaiit», no
HapoJIro.

2. llagnmouenko, IO. B. Marematuka [DJeKTpOHHBIA pecypc]: Y4eOHHK U
npaktukym s CIIO / 1O. B. ITaBmouenko, H. 1. Xaccan ; mox o6ur. pexn. HO.
B. IlaBntouenko. — 4-e uza., nepepad. u aon. — M. : U3parensctBo FOpaiiT,
2018. — 238 ¢. — (Cepus : IIpodeccuonansrnoe oopazoBanue). — [SBN 978-5-
534-01261-3. - Pexxum moctyma: https://biblio-online.ru/ — 3BC «IOpaiity», mo
apoJIIo.

3. boeomonos, H. B. Marematuka [ DnexTpoHHbIN pecypc]: yuebnuk ans CIIO / H.
B. boromomnos, II. . Camoiinenko. — 5-e¢ u3a., mepepab. u gom. — M. :
M3natensctBo IOpaiit, 2018. — 401 c. — (Cepus : IlpodeccuonaibpHoe
obpazoBanue). — ISBN 978-5-534-07878-7. - Pexxum nocrtyna: https://biblio-
online.ru/ — DBC «Opaiity, 1o mapoJto.

4. unaues, B. C. MaremaTtuka [DJIEKTPOHHBIM pecypc]: YUeOHUK M MPaAKTUKYM
s CITO / B. C. lllunages ; nox pea. A. H. TuxoHoa. — 8-¢ uzj., nepepad. u
non. — M. : WMsparensctBo FOpaiit, 2017. — 447 c. — (Cepus
[Ipodeccuonansuoe obOpazoBanue). — ISBN 978-5-534-04609-0. - Pexum
noctyma: https://biblio-online.ru/ — 9bC «tOpaiit», no naporo.

5. Bricmas matematuka [DneKTpoHHBIN pecypc]: yueOHuk u npaktukym ains CI1O
/ M. b. XpunysoBa [u nap.] ; mom obm. pen. WM. U. Ilpmranox. — M. :
N3narensctBo [Opaiit, 2018. — 472 ¢. — (Cepus : Ilpodeccuonanpuoe
obpazoBanne). — ISBN 978-5-534-01497-6. - Pexxum moctyma: https://biblio-
online.ru/ — 9BC «Opaiity, 1o mapoJto.

O¢uunanbHbie H3TaHUSA

1. Poccuiickas razera

2. Cobpanue 3akoHo1aTenbeTBa Poccuiickoit deaeparuu

3akoHoaareabcTBO PD

1. Epunas ©6aza T'OCToB  P®[Dnexkrponnsii pecypc] //  Pexum

noctynahttp://gostexpert.ru/

CrnenuajJn3upoBaHHbIe NEPHOUYECKHE U3TAHUS

1. Bectuuk Konctutyunonnoro Cyna Poccuiickoii @enepanuu— B OubInoTeKe

HOY BO «b3I1N»

[TpaBo u o6pazoBanue

Poccuiickas FOctunus

3aKOH U MMPaBo

Bectauk Boal'Vy. Cepus 11. EcTecTBeHHBIE HAYKH

Bectauk MockoBckoro yHuBepcuteta. Cepust 15. BpruucinurtenbHas

MaTeMaTuKa U K1OepHEeTHKA — Pexxum JoJICTyna:

http://www.iprbookshop.ru/56896.html - 9b5C «IPRbooks», mo mapo:to

ok wn

25



8.

Becthuk Poccuiickoro ynuBepcurera apyx0s1 HapogoB. Cepus MaremaTtuka.
HNudopmaruka. ®duznka.— Pexum JOCTyIa:
http://www.iprbookshop.ru/32515.html - 3BC «IPRbooks», mo maposto, B
oubmuorexe HOY BO BOIIN

Cubupckuii >KypHald BBIYHCIWTEIbHOM MareMaTuku.— Pexum gocryna:
http://www.iprbookshop.ru/34024.html - 3bC «IPRbooksy, mo maposto.

HNuTepHeT-pecypesbl:

1.
2.

Bectauk Boal'Vy. Cepus 11. EcTecTBeHHBIE HAYKH

Bectnuk MockoBckoro yHuBepcuteta. Cepust 15. BbluucnurenbHas
MaTeMaThKa u KHOEpHETHKA — Pexum JOJICTYTIA:
http://www.iprbookshop.ru/56896.html - 35C «IPRbooksy, mo mapoito
Becthuk Poccuiickoro ynuBepcurera apyx0s1 HapogoB. Cepus MaremaTtuka.
Nudopmatuka. duznka.— Pexxum JOoCTymna:
http://www.iprbookshop.ru/32515.html - 5bC «IPRbooks», mo mapomio, B
oubnuorexe HOY BO BOIIN

Cubupckuii >KypHal BBIYHCIWTEIBbHOM MareMaTuku.— Pexum gocryna:

http://www.iprbookshop.ru/34024.html - 35C «IPRbooks», o mapoto.
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