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PabGouass mporpamma IUCHUIUIMHBI pa3pabOoTaHa B  COOTBETCTBUH C
tpeboBanusimu ~ OI'OC cpennero odiiero oOpa3oBaHHs B Ipeaenax MPOrpaMMBI
MOATOTOBKK (peAepalbHOTO TOCYAAPCTBEHHOTO 0O0pa30BaTEIBHOTO CTaHIApTa
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1. OBIIAS XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMBbI
OBIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

1.1. MecT0 IMCHHUIUIMHBI B CTPYKTYpe OCHOBHOH 00pa3oBaTebHOI
nporpammbl: yueOHbii npeamer OV [.04 «MatemaTuka» siBiseTcs y4eOHbIM IPEAMETOM
oOs3aTenbHONM mpeamMeTHOW obnactu «Marematnka n uHdopmatukay ®I'OC cpemgnero
o01ero oOpa3oBaHusI.

VYueonsiit npenmer OY /[.04 «MaTtemaTuka» uzyqaercs B
obmeoOpazoBarensHoM 1HKIe yueOHoro miana OITOIT CITO Ha 6a3e 0CHOBHOTO
o01iero oOpazoBaHus ¢ ModydeHueM cpeanero oomiero oopazosanus (IINICC3) no
CHEUAIBHOCTH CPETHETO MPO(PECCHOHATEHOIO 00pa30BaHUs C yUeTOM MPOoduIs
23.02.07 TexHuueckoe 0OCITYKUBAHUE U PEMOHT JIBUTaTEJEH, CUCTEM U arperaroB
aBTOMOOUJIEH.

B yue6nom mnane [IICC3 no cnienuaibHOCTH CpeHEro Mpo(ecCHOHaTbHOTO
oOpazoBanus crienaibHOCTh 23.02.07 Texuudyeckoe 00CTyKUBAHUE U PEMOHT
JIBUTATEJICH, CUCTEM M arperatoB aBToMoOuiei Mmecto yueoHoro mpeamera OY /.04
«Marematuka» — B cocTaBe 00I1e00pa30BaTEIbHBIX YU€OHBIX TPEAMETOB,
dbopmupyeMbIX U3 00s13aTeNbHBIX IpeaMeTHbIX obnacTeit @I'OC cpennero odiero
oOpazoBanus, 11 cneruanbHocTel CIIO ¢ yueTom npodums npodeccuoHanbHOTo
oOpa3oBaHus.

1.1. O0mas xapakTepuCcTHKA Y4eOHOH TUCUMILIHHBI:

HGJ’IB U INTAaHUPYCMBIC PC3YyJIbTAThl OCBOCHHWA JUCHUIIINHBI!

OcBoeHne cojnepxkaHusg ydeOHOro mpeamera «MarteMaTuka» oOecleunBaeT
TOCTIKCHHE CTYACHTAMH CIICTYIOIINX PE3yIbTaTOB:

* JIMYHOCTHBIX:

— c(OopMHPOBAHHOCTh TPEACTABICHUNA O MaTEMaTHKE KaK YHHMBEPCAIbLHOM SI3BIKE
HayK{, CPEACTBE MOJICIUPOBAHUS SBJICHUH ¥ TIPOILECCOB, HICIX M METOJax
MaTEeMaTUKH;

— TOHMMAaHHE 3HAYUMOCTH MAaTEMaTUKH JJiI HAYYHO-TEXHOJIOTHYECKOTO
nporpecca, C(HOPMHUPOBAHHOCTh OTHOIICHWS K MaTeMaTHKe KaK K 4YacTu
00IIeYeIOBEYECKON KYJIbTYPHl Yepe3 3HAKOMCTBO C HCTOPUCH pa3BUTHS MATEMAaTHKH,
SBOJIIOLIMEH MaTeMaTHYECKUX HJICH;

— pa3BUTHEC JIOTHYCCKOTO MBINUICHUS, TPOCTPAHCTBEHHOI'O BOOOpPAKCHMS,

ANTOPUTMHYECKOW KYJbTYpPbl, KpUTUYHOCTH MBIIIICHUS Ha ypOBHE, HEOOXOIMMOM

TSt Oyaytel mpodhecCHOHATBHOM JAESITEIIbHOCTH, TS IPOJOJKEHUS 00pa30BaHus U

caM000pa30BaHUs;



— OBJAJICHUE MATEeMATUYECKUMHU 3HAHUAMU W YMEHUAMH, HEOOXOJUMBIMU B

MOBCEIHEBHOM KW3HU, JJII OCBOCHUSI CMEXKHBIX €CTECTBEHHO-HAYUHBIX ITUCIUILINH

U JUCUHUIIINH MPOPECCHOHATBHOTO IIUKIIA, IS MOTYYeHHs] 00pa30BaHUs B 00JIACTSX,

He TpeOyromuX yriayOaeHHOH MaTeMaTHIeCKOM MOATrOTOBKHY;

— F'OTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOpPa30BaHUIO, HA

OPOTSHDKEHUM  BCEM  KW3HU; CO3HATEJIBHOE OTHOIIEHHWE K  HEMPEPHIBHOMY

00pa3oBaHMIO KakK YCIOBUIO YCIENTHOW MPOQPECCHOHATIEHON | OOIIeCTBEHHOU

NEATEIIbHOCTH;

— TOTOBHOCTh U CIOCOOHOCTh K CaMOCTOATENbHON TBOPYECKON M OTBETCTBEHHOM

NEeSATENbHOCTH;

— TOTOBHOCTh K KOJUIEKTUBHON pa0bOTe, COTPYAHUYECTBY CO CBEPCTHUKAMHU B
o0pa3oBaTeNbHOM, OOLIECTBEHHO MOJIE3HOHM, Y4eOHO-UCCIEA0BATENbCKOM, TPOEKTHON
U APYTUX BUJAX JIEATEIBHOCTH;

— OTHOUIEHUE K MPOPECCHOHANBHOW JAESITEIbBHOCTH KaK BO3MOXHOCTH YYacTHs B
PELICHUN JIMYHBIX, O0IECTBEHHBIX, TOCYAapCTBEHHBIX, O0IIEHAMOHAIBHBIX IPO0JIEM;

* METAPEIMETHBIX:

— YMEHHE CaMOCTOSITEJIbHO ONpPENENsATh LETU ACSITENbHOCTH U COCTABJIAThH IJIaHbI
JEeSATEIbHOCTH; CAMOCTOSITENIBHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEATEIbHOCTh,  MCIOJB30BaTh BCE BO3MOXHBIE PECypChbl JUISL  JTOCTUIKEHUS
NOCTaBJICHHBIX LEJIeH W pealn3alliy IUIAHOB JESATENbHOCTH; BBHIOMpATh YCHEIIHbIE
CTpaTeruu B pa3iu4HbIX CUTYaLHsIX;

— YMEHHE NPOAYKTUBHO OOIIATbCd U B3aUMOJIEHCTBOBaTH B Ipoliecce
COBMECTHOM JI€ATEIbHOCTH, YUYUTHIBATh NO3ULUHU APYTUX YYaCTHUKOB JACSITEIBHOCTH,
s PexkTUBHO pazpeniaTh KOHPIUKTHI;

— BJAJCHUE HaBbIKAMU [0O3HABATEIbHOM, Yy4E€OHO-HCCIIENOBATENbCKON U
OPOEKTHOM JIeATENbHOCTH, HaBBIKAMU pa3pelieHus MpodjeM; CHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY TOMCKY METOJOB PEIIEHUsI MPAKTHUYECKUX 3ajad,
IPUMEHEHUIO PA3IMYHBIX METO/I0B MTO3HAHUS;

— TOTOBHOCTh M CIOCOOHOCTHh K CaMOCTOSITENIbHOW WH(MOPMAIIMOHHO-
MIO3HABATEJIbHOM JESATENIBHOCTH, BKIIIOYAs YMEHHE OPHEHTHPOBATHCA B Pa3IMYHBIX
UCTOYHHUKAX HMH(POpMALIMM, KPUTHYECKH OLIEHMBaTh U  UHTEPHPETUPOBATH
MH(OpMAIUIO, TOJIYYaEMYIO U3 PA3TUYHBIX HCTOYHUKOB;

— BJIQJICHHUE SI3BIKOBBIMU CPEJICTBAMU: YMEHHE SICHO, JOTMYHO M TOYHO H3JIaraTh
CBOIO TOYKY 3pEHMsI, UCTIOIb30BATh aJIEKBATHBIC A3bIKOBBIE CPEJICTBA;
— BJIaJICHHE HABBIKAMM TO3HABATEJIbHOM pedieKCHHM KaK OCO3HAHHUS COBEPIIAEMBIX

JEUCTBUM W MBICIUTENIBHBIX IPOLECCOB, UX pPE3yJbTaTOB M OCHOBAaHWM, T'PaHHIL



CBOCr0 3HAHMSA W HE3HAHUSA, HOBBIX II03HABATENIBHBIX 3a7a4 M CPEACTB I HX
JNIOCTUKEHUS,

— LEJEYCTPEMIIEHHOCTh B MOUCKAX U MPUHATHU PELICHHI, COOOPAa3UTENBbHOCTh
U UHTYUUUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX IMPEACTABICHUI; CIOCOOHOCTh
BOCIIPUHUMATh KpPacoTy U TApMOHUIO MUPA;

* [IPEAMETHBIX:

— c(OpMHUPOBAHHOCTHh TMPEICTABICHUNA O MaTEMaTHKE KaK YacTH MHUPOBOM
KyJIBTYpbl U MECTE€ MaT€MaTUKU B COBPEMEHHON IMBUIIM3ALNM, CIIOCO0AX ONUCAHUS
ABJICHUM PEaJIbHOTO MUPA HA MATEMATUYECKOM S3BbIKE;

— cQOpPMHUPOBAHHOCTH MPEACTABICHUN O MaTEMaTHMUYECKUX MOHITHAX Kak
BAKHEMIIIMX MATEMATHYECKUX MOJEIAX, O3BOJIIIOIINX OMUCHIBATD U U3Y4YaTh Pa3HbIC
IIPOLIECCHl U SABJICHUSA; ITOHMMAHHE BO3MOYKHOCTH AaKCHOMATUYECKOIO IOCTPOEHUS
MaTeMaTUYECKUX TEOPUH;

— BJIAJICHHE METOJAMH JOKAa3aTEIbCTB U AJITOPUTMOB PEIICHHS, YMEHHUE HUX
IIPUMEHSTH, IPOBOIUTH JI0KA3aTENIbHBIE PACCYXKICHUS B X0/1€ PELICHUS 3aa4;

—  BIAJEHHE  CTaHJAPTHBIMU  IIpUEMaMU  pELICHHUS  PalUOHAIBHBIX U
VPpalMOHAIBHBIX, MMOKA3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YpPAaBHEHUU WU
HEPABEHCTB, UX CUCTEM; HCIIOJb30BAaHMUE I'OTOBBIX KOMIBIOTEPHBIX IPOrpaMM, B TOM
YuCIIe 1)1 [IOUCKA IyTH PELICHUS U WIUTIOCTPALIMY PELICHNs] YPAaBHEHUN U HEPABEHCTB;

—  c(OopMHpPOBAaHHOCTb  MpPEACTAaBIEHU 00  OCHOBHBIX  TOHSTHUSIX
MaTeMaTHYECKOr0 aHalIu3a M UX CBOMCTBAX, BJIAJICHHE YMEHUEM XapaKTepHU30BaThb 9
noBesieHue (PyHKUUN, MCIOJIB30BAaHUE MOJIYYEHHBIX 3HAHUM AJIs OMMCAHMS M aHaJIn3a
pEAIBbHBIX 3aBUCUMOCTEN;

— BJQJICHHE OCHOBHBIMU MOHSTUSAMH O IUIOCKMX W NPOCTPAHCTBEHHBIX
F€OMETPUYECKUX (PUrypax, UX OCHOBHBIX CBOMCTBaX; CPOPMHUPOBAHHOCTh YMEHHS
pacrno3HaBaTh TeoMeTpudecKkue (pUrypel Ha 4epTexax, MOJEISIX U B PEaJbHOM MHDE;
IPUMEHEHUE HM3YyUYEHHBIX CBOMCTB reomerpuueckux ¢uryp v Gopmya s perieHus
r€OMETPUYECKUX 3a7a4 U 3a7a4 C IIPAKTUYECKUM COJIEPIKAHUEM;

— c(OPMUPOBAHHOCTh NPEICTABICHUNA O MpOIEeccax U SIBICHUIX, HMMEIOLIUX
BEPOSITHOCTHBI XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAJBHOM MHpE,
OCHOBHBIX IIOHATHAX JJIEMEHTApPHOM TEOPUU BEPOSITHOCTEW; YMEHUW HAXOIUTb M
OLICHMBATh BEPOSITHOCTU HACTYIUICHUS COOBITUH B MPOCTEHIIMX MNPAKTUYECKUX
CUTYyalllsIX U OCHOBHBIE XapaKTEPUCTUKH CIIyYalHbIX BEJINYUH;

— BJIQJICHUE HABBIKAMHU HCIOJb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpPAMM IIPU

PEUICHUHN 3aaa4.



2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIBHOM

JUCHUTIIIAHBI

2.1. O0bem 001Ie00pa3oBaTEILHOM JUCHMILIMHBI M BHAbI Y4eOHOH padoThI

Buj yueOHoI padoThI Oo0bem B yacax
O0bemM 4acoB BO B3aUMO/IEHICTBUM € NPenojaaBarTesieM 196
B TOM YHCJIC:

-110 BHJIa VICOHBIX 3aHATHIM:

Jlexunu, ypoku 94
[1p. 3anaTus 100
JlaGopatopHbie pabOThI -
KoHcynbranuu 2
CamocrosiTeibHas padora 34
[TpomexyT. arrecraius (6 popme sx3amena) 4
Hnousuo. npoexm (6xooum 6 c.p.) -

2.2. TemaTn4yeckuii IVIaH U coJiepkaHue 001e00pa3oBaTeIbHOI YUeOHOM

JTUCIUIITIUHBI

2.2. TemaTu4ecKuii IJIAH U co/iep:KaHue YUeOHOT0 MpeaMeTa

OVIL.04Y «MaTteMaTHKa
HaumenoBanue Conep:xkanue y4eOHOT0 MaTepuaJia, O0beM YpoBeHb
pa3esioB U TeM |J1a00paToOpHbIe Pa0OTHI H NPAKTHYECKHE3AHATHS, YACOB |0CBOECHHS
CaMOCTOsITe/IbHasi padoTa 00y4arouuxcst
1 2 3 4
Beenenue 1
MaremaTuka B HayKe, TEXHUKE, SKOHOMUKE, 4
BBenenne  MH(POPMAITMOHHBIX TEXHOJIOTHSAX HIIPAKTHUECKOM
nestenbHOCTU. Llenu u 3agaum n3yueHus
MaTeMaTuku pu ocBoeHuu npodeccuit CI1O u
cnenpanbHocter CIIO.
Pa3nea 1. Auredpa




Conep:kanue y4eOHOr0 MaTepuaJia 1,2,3

Tema 1.1.
PasBurue Llenpie 1 palmoOHAIBHBIC YK CA. J|eHCTBUTEIIbHBIC 4
MOHSITHS O uucia. [lpubausxcenusie sviuucienus. Komniekchoie
yneJIe uuca.
IIpakTHYecKHe 3aHATHS 4

Apudmernueckue ACHCTBHUS HaJ YUCIIaMH,
HaXO0XJICHUE TPUOIMKEHHBIX 3HAYCHUHBEITMYNH

Tema 1.2. Conepxanue y4eOHOTro MaTepuasia 1,23
KopHun, Kopuu u crenenn. Kopuu HatypanbHOU cTerieHd U3 | 8
CTeNeHUuu yuciaa U ux cBoicTBa. CTENEHU C pAlMOHAIBHBIMU
Jorapugmbl  [MOKazaTtensiMu, UX  cBoiictBa.  CremeHnm ¢
TTEUCTBUTEIILHBIMU IMOKa3aTEISIMH. Csoticmea
cmeneHu ¢ 0elcmeumenbHblM NOKa3amesem.
Jlorapudgm. Jlorapupm  uymcna. OcHoOBHOE

nmorapu(MHUUEcKoe TOXAECTBO. JlecATuuHble U
HaTypaibHble Jsorapudmsl. [lpaBuna peicTBuil ¢
norapudmamu. [lepexo kK HOBOMY OCHOBAHHUIO.

IIpeoOpa3zoBanue ajred0panyecKux BbIPaKEHUI.
[IpeoOpa3oBaHue palMOHATIBHBIX, UPPALUOHAIBHBIX
CTENEHHbIX, IOKA3aTEJIbHBIX U JOrapu(pMUUYECKUX

BBIPAYKCHU .

IIpakTnyeckue 3aHATHSA 8
Brruncinenne m cpaBHEHHME KOpHEW. BblnonHeHune
pacyeToB c paauKagamu. Pemenue
MppaLMOHAIBHbBIX YPaBHECHUM. Haxoxnenue
3HAYEHUN CTEIEHEN c paLoOHaIbHBIMU
MOKa3aTeNsMHU. CpaBHeHue CTETICHEMN.
[IpeobpazoBanms BBIPAXKCHUU, CoJIepKaIIUX

creneHu. PemeHne nokasarebHbIX YPaBHEHUM.
Pemenne  npuxiiagneix  3amad.  Haxoxuaenue
3HaUYCHWH  Jorapudma MO  MPOU3BOJIHLHOMY
ocHOBaHMK. Ilepexoxm OT OOHOrO OCHOBaHHS K
npyromy. Beraucienue u cpaBHeHUE Jiorapudmos.
JlorapudmupoBanue u MOTECHIUPOBAHUE
BBIPAKCHUM.

[IpubnukeHHble  BBIYUCIACHUS M PEIICHUS
NPUKIAIHBIX 3a1ad. Perenue sorapudMUUecKux

YpPaBHEHUN.
Paznean 2. OCHOBBI TPMTOHOMETPHUY
Conep:xkanue y4eOHOr0 MaTepuaJia 1,2,3
Tema 2.1. Panuannas mepa yrna. BpamarenbHoe ABUKEHUE. 4

OcHoBuple (CHHYC, KOCHHYC, TAaHT'€HC W KOTaHT€HC YHCIA.




MOHATHSA IIpakTHyeckue 3aHATUSA
Pannannelil MeTON U3MEpPEHHUS YIJIOB BpAlllCHUS U
CBSI3b C I'PAJTYCHOW MEPOL.
Tema 2.2. Copnepxanue y4eOHOIro MaTepuasia 1,2,3
OcHoBHble  [@opMmynbl npuBeacHua. DOpMyIbl CIIOXKEHHUS.
Tpuronomerpu [ Popmyisl yasoeHus. Popmyiibl NOI0EUHHO20 Y2ia.
yecKue IpakTnyeckue 3aHATHUS
To:kaecTBa  (OCHOBHBIE TPUTOHOMETPHUUECKHE TOKIECTBA,
(bopMyIIbI CIOKEHHUS, YIBOCHHUS.
T 23 Conep:kanue y4eOHOro MmarepuaJia 1,2,3
ema 2.3.
[IpeoOpazoBaHue CyMMbl TPUTOHOMETPUYECKHUX
IIpeoOpa3oBan .
st (GyHKUUNA B IPOU3BE/ICHUE U TTPOU3BEJCHUS B
. CyMMYy. Buipaswcenue mpusonomempuyeckux
NMPOCTEeNIINX y
hyHKYUL Yepe3 maH2eHC NOJIOBUHHO20 ap2yMeHma.
TPUTOHOMETPH
IpakTyeckue 3aHATHUS
YeCKHX
. |[[IpeoOGpa3zoBaHrEe CyMMBI TPUTOHOMETPUUYECKUX
BbIpasKeHU .
GbyHKIU B Ipou3BeAcHUE, TpeoOpa3oBaHue
MPOU3BEACHUS TPUTOHOMETPUUECKUX (DYHKIUI B
CYMMY.
Conep:xkanue yueOHOr0 MaTepuaJia 1,2,3
Tema 2.4. [Ipocreiimme TPUroHOMETPUIECKHE YPABHEHMUS.
Tpuronomerpu | [Ipocmetiwviuempuzonomempuyeckue HepageHcmaa.
yeckue OOpatHble TPUTOHOMETPUYECKUE (DYHKLIUU.
ypaBHeHust M | ADKCHHYC, aDKKOCHHYC, QDKTaHI'€HC
nepasencrBa | IIpakTuyeckue 3aHsATHS
[Ipocrenmme TPUrOHOMETPUYECKUE YPABHEHUS U
HepaBeHCTBA. OOpaTHbIE TPUTOHOMETPUUYECKHUE
(GYHKIIUU: apKCUHYC, ApKKOCUHYC, apPKTAHTEHC.
Paznen 3. DYyHKIUHN, UX CBOHCTBA U IPauKu
Conep:xkanue y4eOHOro MaTepuaJia 1,2,3
@Oynknuu. OO0NacTh ONpEJETICHUs] U MHOMXECTBO
3HaueHui;  Tpadux  QyHKIUM,  TOCTpOEHUE
rpa@ukoB  (QYHKIMA, 3aJaHHBIX  PA3TUYHBIMHU
croco0amu.
CeoiictBa (pyHKuMM. MOHOTOHHOCTH, YETHOCT,
T 31 HEYETHOCTh, OrPAaHUYEHHOCTh, TMEPHUOJUYHOCTb.
ema 3.1.
[TpomexyTku BO3pacTaHUs u yOBIBaHU,
DYyHKIMH, UX
- HauOoJIbIlICE W HAaWMMEHBIEEe 3HAYEHUS, TOUYKHU
CBONCTBA U
AKCTpEMyMa. I'paduueckas WHTEpIIpeTaIusl.
rpaguxku .
pag [Ipumepsl  (YHKIIMOHATBHBIX  3aBUCUMOCTEH B
peanbHbIX npoiieccax u SBJICHUSIX.
Apudmernueckre omnepanuu HaJ  (PYHKIUSIMHU.

Cnoxnast ¢yskius (kommnosunus). [llowamue o
HenpepuvleHOCMU DYHKYUU.
Oo6patnbie ¢yukuuu. Obaacms onpedeieHus u




obnacms 3HaweHuti oopamuou @yuxyuu. I pagpux
obopammuoul pyHKyuu.

IIpakTH4Yeckue 3aHATHS

[IprmMepbl 3aBUCHMOCTEN MEXAY IEPEMEHHBIMU B
peaNpHBIX MPOLECCAaX W3 CMEXHBIX JUCHUILIHH.
Onpenenenue Qyukuuii. Iloctpoenue u uyTeHue
rpagukoB QyHkuuid. HWccnegoBanue (yHKIMH.
CBoucTBa JNHMHEHHOM, KBAJpPAaTUYHOM, KyCOYHO-
JUHEHHONM W JIpOOHO-IMHEWHOW  (PyHKIUH.
HenpepeiBHble 1 nepuoguyeckue  (QyHKIUU.
CeoiicTBa ¥  rpaduku  CHHyca, KOCHHYcCa,
TAHI'€HCAa M KOTaHI'€HCa.

TPUTOHOMETPUUECKHE (PYHKIIHUH.

Oo6parnubie (yHkiuu u ux rpaduku. OOpaTHbIe

Tema 3.2.
Crenennble,
NoKa3areJbHbIe
,
Jorapugmuuec
KHe 1
TPUITOHOMETPH
YyecKue
pyHKuun.
OoOpaTHbIe
TPUTOHOMETPH
YyecKue
byHkunmn

Copaepxanue yueOHOro MarepuaJsia
Onpenenenus QyHKUUM, WX CBOMCTBA U
rpaduku. IlpeobGpazoBanus rpaduxos.

OCel KOOPJAWHAT U CUMMETPHUSOTHOCUTEIILHO
Hayajia KOOPJIMHAT, CUMMETPHUSI OTHOCUTEIIBHO
npsAMon Y = X,

PACTSIKEHHE U CKATHUE BIOJIb OCEH KOOPJMHAT.

[TapayutenbHbIN EPEHOC, CUMMETPHUSI OTHOCUTEIBHO

1,2,3

IIpakTHUyeckue 3aHATHS

[TpeobpazoBanms rpaduka byHKIIH.
INapmonuueckue kosnebanus. Ilpuknagnesie 3amayu.
IToxa3zarenpHbIC, Jorapudmudeckue,
TPUTOHOMETPUUECKHE YPABHEHUS U HEPABEHCMEA.

CaMmocrosiTesibHas paboTa 00y4alIIUXCH
- [TonroroBka nokiana Ha TeMy «Cl0KeHue
rapMOHUYECKUX KOJeOaHUiD)
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Pa3gea 4.

Hauyana maremaTuyeckoro anaausa. Marerpaua u
ero NpuMeHeHune

Conepxanue yueOHOTro MaTepuajia

1,2,3




Tema 4.1.
Hauyana
MaTeMaTHYecK
0oro aHaJim3a

IMocaenoBareanpnoctu. CriocoObl  3amaHusa U

CBOICTBa YHUCIOBBIX  MOCJEI0BATEIILHOCTEM.
llonamue o npedene  nocredo8amenbHOCHU.
Cywecmesosanue npeodena MOHOMOHHOU
02paHU4eHHOU nOCNe008amMeNbHOCIU.
CymmupoBaHue HOCJIEI0BATEIBHOCTEH.
beckoneuno yObIBaroIas reoMeTpu4ecKas

IPOTPECCHS U €€ CyMMa.

IIpousBoanas. [lonsatre o npou3BoIHON (QyHKIIMH,
€€ TEOMETPUYECKHM W  (PU3HYECKHIl  CMBICI.
VYpaBHeHHne KacaTeldbHOM K Tpaduky GYHKIUH.
[Ipon3BomHBIE CyMMBI, Pa3HOCTH, IIPOU3BEACHUS,
yacTHbIE. [Ipon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
GYHKIIUH. IIpumenenue IIPOU3BOJHOMN K
UCCIIEJOBAaHUIO (DYHKIUH U MOCTPOEHUIO IPaPUKOB.
IIpouseoomnvie obpamuoti pyHKyuu U KOMROUYUU
@yukyuu. Ilpumepbl UCHOIB30BaHUSI MTPOU3BOJHON
JUIL HAXOXKJICHHS HAWIy4llIero pelieHus B
NPUKIAIHBIX 3aJadax. Bropas npousBojHas, €€
reOMETPUYECKHI u (puznUecKuii CMBICIL.
Haxoxnenue ckopoctu i Impouecca, 3aJaHHOTO
dbopmynoi u rpagukom.

IIpakTHUyeckue 3aHATHS
UYucroBas TMOCJIEI0BATENLHOCTh, CIOCOOBI  €e

3a/1aHusl, BBIYHCIICHUS YJICHOB
MOCJIEI0BATEIBHOCTH. IIpenen
MOCJIEI0OBATEIbHOCTH. beckoHeuHO yObIBaromas
reomerpuyeckas  mporpeccus.  [IpousBoanas:

MEXaHUYECKNH U T€OMETPUYECKUAN

CMBICII TIPOU3BOJHOW. YpaBHEHUE KacaTeJIbHOU
UccnenoBanune (GyHKIMHU C TTOMOIIBIO
npou3BoiHOM. HaxoxxneHue HamOOJIbIIEro,
HaWMEHBIIIETO 3HAUYCHUS U SKCTPEMAJIbHBIX
3HAYCHUU QYHKIIMH.

Tema 4.2.
NuTerpan u
ero
NnpUMeHeHHe

Conepxanue yueOHOTro MaTepuajia

1,2,3

IlepBooOpa3nass u wuHTerpaj. Ilpumenenue
OIIPEICIIEHHOT0 MHTErpaja
JUISL
HAXOXKJICHUS IUIOIAAA KPUBOJIMHEHUHOU
Tpaneuuu. Popmysia
Herorona—Jleitonuna. [Ipumepsr
IPUMEHEHHS] HHTErpaJia B PU3UKE U T€OMETPHH.

IIpakTHYyeckue 3aHATHSA
WNurerpan u mnepBooOpasHas. Teopema
Hprorona—IJleiiOHnna.




[IpuMeHeHnenHTerpaia K BHIYUCICHUIO
(bU3UYECKUX BEIMYMH M TUIOMIAJICH.

Paszngea 5.

YPaBHeHI/IH N HEPABCHCTBA

Tema 5.1.
YpaBHeHus U
HEpaBeHCTBA

Conep:kanue yueOHOro MmarepuaJia

1,2,3

YpaBHeHus U CHCTEMBbI YPaBHEHMH.
PanmonansHble, MppalMOHAIbHBIE, NTOKA3ATEIbHBIE
U TPUTOHOMETPUYECKHUE YPABHEHUS U CHCTEMBI.
PaBHOCHMIIBHOCTD ypaBHEHMI, HEPABEHCTB, CUCTEM.
OcHOBHBIE TIpHEMBbI MX pelieHus (pa3loKeHHe Ha
MHOXUTEIW, BBEICHHUE HOBBIX HEHU3BECTHBIX,
M0JICTAaHOBKA, rpauueCcKuil METO).

HepasencrBa. PammonanbHble, HppanuoOHaJIbHEIE,
ITOKA3aTEeIIbHbBIE 17} MPUSOHOMEMPUYUECKUE
HepaBeHCTBA. OCHOBHBIE MPUEMBI UX PEIICHMUS.
HUcnoab3oBanue CBOWCTB U rpapuKkoB (pyHKUUI
NP pelIeHUH YPaBHEHUI U HepaBeHCTB. Meroxn
uHTEpBaoOB. M300paxeHue Ha KOOPJIUHATHOMN
IJIOCKOCTA MHOKECTBA PEIICHUM YpAaBHEHHU U
HEPABEHCTB C JIByMs IEPEMEHHBIMUA U UX CUCTEM.
IMpuxiagusbie 3a1a4uM [Ipumenenue
MaTeMaTUYECKUX METO/]IOB 1St pelIeHUs
coJiepKaTeNbHBIX 334 M3 Pa3IMYHbIX oOJacTei
HAayKH U MPAKTUKH.

NaTepnperanuss  pes3yibrata, y4e€T — PeajbHbIX
OrpaHUYECHHUM.

IIpakTHyeckue 3aHATHSH
Kopnu ypaBHenuli. PABHOCHIBHOCTD YPaBHEHHUI.
ITpeobpazoBaHnie ypaBHEHUH.

Pa3xea 6.

KomOuHaTopuka, CTaTUCTHKA H
TEOpHsl BePOSATHOCTEN

Tema 6.1.

JJIeMEeHThI
KOMOMHATOPUK
n

Copaepxanue y4eOHOro MaTrepuaJjia

1,2,3

OcHOBHBIC TOHATHS KOMOMHATOPHMKH. 3ajadyd Ha
MOACYET 4YHUCIa pa3MElIeHUH, MEepPEeCTaHOBOK,
coueranuii. Pemenue 3a1au Ha nmepedop BapuaHTOB.
®opmyna ouHOMA HproToHa. CaoiicTBa
OMHOMHHAIBHBIX KOd(hdummeHToB. TpeyroapHuK
[Tackaus.

IIpakTHyeckue 3aHATHS

Ucropust  pa3Butusi KOMOWHATOPUKH, TEOPUHU
BEPOSITHOCTE M CTATUCTUKKM M UX poOJb B
Pa3JIMYHbBIX chepax YeJI0BEYECKON
KU3HeneaTeNnbHoCTH. [IpaBuna KOMOMHATOPHUKH.

Pemenune KOM6I/IHaT0pHBIX 3aja4. PaSMeHICHI/ISI,




CoUYeTaHusi U TnepecTaHOBKU. buHoM HproTOHA U
TpeyroyibHUK [lackans. [Tpuknannsie 3anayuu.

Conep:xkanue y4eOHOr0 MaTepuaJia

CoObITHE, BEPOATHOCTH COOBITHS, CJIOKCHHE U

Tema 6.2. YMHOXKEHHUE BEPOSITHOCTEH. Ilouamue 0
DJIeMEeHTBbI Hezagucumocmu coovimutl. J{uckpemmuas ciy4yaunas
TEOPHH genuuUHa, 3aKon ee pacnpedenenus. Yucnoswvie
BEPOSITHOCTEH | Xapakmepucmuxu OucKkpemnou CIY4auHOU
GEIUYUHDL.
Ilonsamue o 3akoHe DOaLUIUX YUCE.
IIpakTHYeckue 3aHATHSA
Krnaccuueckoe omnpeneneHue BEpOSTHOCTH,
CBOMCTBa BEPOSATHOCTEH, TEOpEMA OCyMME
BEPOATHOCTEN. BhIunciIeHE BEPOSTHOCTEN.
[IpukiaaHbIe 3a1a49H.
Conep:xkanue y4eOHOro MmaTepuaJia
Tema 6.3.
3 TeMeNThI [IpencraBinenre AaHHBIX  (TaOIMILIBI,
MaTeMaTH4YeCK AHArpaMMbL,

OM CTATHCTUKH

rpaduKm), cenepanvras
COBOKYNHOCMb, 8b1OOPKA, CpeOHee
apugpmemuuecxoe, meouarna. Ilousmue o 3a0auax
Mamemamuyeckou cmamucmuku. Pewenue
NPAKMUYECKUX 3a0ay C NpuMeHeHuem




BEPOANHOCNIHbIX Memooos.

IIpakTnyeckue 3aHATHS
[IpencrapiieHre YMCTOBBIX TaHHBIX.
[IpuknanHble 3a1a4H.

Paznen 7

I'eomeTpusn

Tema 7.1.
Ipsimble u
IUVIOCKOCTH B

IPOCTPAHCTBE

Conep:xkanue yueOHOr0 MaTepuaJia

1,2,3

B3anMHOE pacnoyioKeHHE IBYX NPsSMBIX B
npocrpaHcTBe. [lapamienbHOCTE MpsAMON U
II0CKOCTH. [lapamienpbHOCTh IUIOCKOCTEN.
[leprieHAUKYISAPHOCTH PSIMOU 51
IUIOCKOCTH. lleprneHnuKynsap U HakJIOHHas.
Yrom Mexay mnOpsSIMOM M IUIOCKOCTBIO.
JIByrpaHHbIi1 yTOJI. Yron MEKY
IJIOCKOCTAMH. [lepneHauKyIapHOCTh NBYX
IJIOCKOCTEN. ['eomeTpuueckue
npeoOpa3oBaHUs IIPOCTPAHCTBA:
MapajuleIbHBIl  TEPEHOC, CUMMETPUS
OTHOCUTENIBHO IUIOCKOCTH. [lapainensHoe
IIPOCKTUPOBAHHUE.

N300pakeHre NpoCTPaHCTBEHHBIX (QUTYD.

IInowaow OpMO20HANIbHOU npoeKyuu.

IIpakTHyeckue 3aHATHS

[Ipu3zHaku  B3aMMHOIO  PACHOJIOKECHUS
MPSAMBIX. YTOJI MEXAy NpsAMbIMA. B3auMHoe
pacmoJIO)KEHUE MPSAMBIX U TUJIOCKOCTEM.
[TepnieHauKyISIp U HAKIIOHHAS K TIJIOCKOCTH.
Yromn Mexay mnOpsSIMOM M IUIOCKOCTBIO.
TeopeMbl O B3aMMHOM  PAcCIIOJIOKEHUH
NpsIMOM M IUIOCKOCTH. Teopema 0 Tpex
neprneHauKkyisapax. llpusHaku u cBoiicTBa
napajuiesibHbIX M [EPHEeHAUKYISIPHBIX
IUIOCKOCTer. PacctossHMe OT TOYKH [0
IJIOCKOCTH, OT TIPSAMOM 10 TUIOCKOCTH,
pacCTOSTHUE MEXAY IUIOCKOCTAMH, MEXKIY
CKPEIIMBAIOIIUMUCS ~ TPSAMBIMH,  MEXIY
MPOU3BOJILHBIMU dburypamu B
IPOCTPAHCTBE. [TapannenbHOE
IIPOEKTUPOBAHUE U €r0 CBOMCTBA. eopema
0 niowaou

OPMO2OHANBLHOU NPOEKYUU MHO20Y20IbHUKA.
Bzanmnoe PACIIOJIOKEHUE
MIPOCTPAHCTBEHHBIX (PUTYD.

Tema 7.2.

Conepxanue yueOHOIro MaTepuaJjia

1,2,3




MHororpaHau
KM

Bepmmnbl, pebpa, rpanu
MHOTOI'PaHHHKA.

IIpusma. Ilpssmas v nakronnaa npusMma.

IIpaBunbHas npusma. llapamnenenunesn.

Ky6. IIlupamuna. [IpaBunpHas nupamua.
VYceuenHas nupamuga. Terpasp.
CumMMmeTrpuuB KyOe, B mapajulesenunesie, B
npusMe u nupamuze. CeueHus: Kyoa, mpu3Mbl
u mupamuasl. IIpencrasienue o
MPaBUJIbHBIX MHOTOIPAHHHUKAX (TETpa’jpe,
KyOe,

OKTadJIpe, AOJEKAdAPE U UKOCAAPE).

IIpakTHyeckue 3aHATHS
Paznmuunble BUIBI MHOrOrpaHHUKOB. MXx
MHOTOrpaHHHUKOB. [Lo1ans noBepXHOCTH.

CamocrosiTesibHasi padoTa 00y4YarOUIUXCS
- [logroroBka jmoknaaa Ha

temy «lIpaBuibHBIE U

MOTYNPaBUIbHBIC

MHOTOTPaHHUKNY;

- [TogroroBka A0Kjaja Ha TEMY
«Konnueckue ceueHus U Ux

MIPUMEHECHHUE BTEXHUKE.
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Tema 7.3. Tesa
HUIIOBEPXHOCTH
BpalleHust

Copaepxanue yueOHOro MarepuaJjia

1,2,3

Hunuuap u KOHyC. Y CEUEHHBIN KOHYC.
OcHoBanue, BbICOTa, OOKOBAsi IOBEPXHOCTb,
obpasyrorias, pa3Beptka. OceBble ceUCHUS
¥ CEUCHUs, apauiebHbie ocHoBaHMUIO.[1lap
u cepa, ux ceuenus. KacarenpHas
IIJIOCKOCTB K cdepe.

IIpakTHUyeckue 3aHATHS

Buael cimmeTpuii B TpOCTPAHCTBE.
CummeTpus Ten BpallleHHs U
MHOT'OTPaHHUKOB.

Tema 7.4.
HN3mepenus B
reoMeTpumn

Copnepxanue yueOHOIro MaTrepuasia

1,2,3

O0beM u ero wm3MepeHue. VHTerpasbHas
dbopmyna oobema. Dopmyssl 0ObemMa Kyoa,
MPSIMOYTOJIBHOTO napajJiesenurnena,
npu3Mbl, 1uiInHApa. Dopmyrnsl  o0bema
nupamMubl 1 Konyca. GopMysbl IIIOMIAIN
MOBEPXHOCTEH  MWIMHIApa W  KOHYca.
@opMynbel  o0bemMa Imapa W IUIOMIATH
cheper.  Ilogobme  Tem.  OTHOIIECHUS
[IoIaae




MMOBEPXHOCTEN M 00HEMOB MOJOOHBIX TETI.

IIpakTHUyeckue 3aHATHS 4
Brruncnenue miomaneii 1 00beMOB.

Conep:xkanue yueOHOr0 MaTepuaJia 1,2,3

[IpsimoyrosibHas (IeKapTOBa) CUCTEMA 6
KOOpAHWHAT B MpoCcTpaHcTBe. Popmyiia
PACCTOSIHUS MEXIY IBYMsI TOUKAMH.

Tema 7.5. VYpaBuenus chepsl, niockocmu u
npsamou.Bextopsl. Moayib BEKTOpa.
PaBeHcTBO BekTOpOB. ClioKeHUE

BEKTOPOB.

YMHOkKEHHE BEKTOPa Ha YHUCIIO.
Pasnoxenue BekTopa no

HaIlpaBJICHUSAM. YTOIMEXKAY ABYMsI
BeKkTOopaMmu. IIpoekius BekTopa Ha

ocb. Koopannartsl BekTopa.

CxkansipHOE IPOU3BEICHUE BEKTOPOB.
Hcnonb3oBaHne KOOPMHAT U BEKTOPOB MPU
pELIEHUH MaTEMATUYECKUX U MPUKIATHBIX
3aaad4.

IIpakTnyeckune 3aHATHUSA 2
Bexkropsl. [lelicTBus ¢ BEKTOpamu.
JlekapToBa cucTeEMa KOOPJAUHAT B
IIPOCTPAHCTBE. Y paBHEHNE OKPYKHOCTH,
cdepsl, IIockocTu. PaccTosinue Mexy
TOYKaAMH.

JleiicTBUA ¢ BEKTOpaMU, 3aJaHHbIMU
KoopauHaTaMu. CKaJSIPHOE MPOU3BEAECHUE
BEKTOPOB. BekTOpHOE ypaBHEHUE IPSAMOU U
IJI0CKOCTH. Vcrionbp30BaHnE BEKTOPOB NpU
JI0OKa3aTEIbCTBE TEOPEM CTEPEOMETPHH.
Kouncyabranumn 2

Koopaunarsl
UBEKTOPbI

J1J1st XapaKTepUCTUKU YPOBHS OCBOEHUSI yUeOHOTO MaTepHralia UCIONIb3YIOTCS CIASAYIOIINE
0003HaYEHHUS:
1. - 03HaKOMMTEJIbHBIN (Y3HaBaHUE U3YUEHHBIX OOBEKTOB, CBOMCTB);
2. - penpoAyKTUBHBIN (BBIIIOJIHEHUE AEATEILHOCTH IO 00pasily, MHCTPYKLIHUU, METOJUYECKIM
PEKOMEHJALMSIM WJIU 0T PYKOBOJICTBOM IIPENOABATENs);



3. - IPOJIYKTUBHBIH (MJIAHUPOBAHUE U CAMOCTOSATEILHOE BBIMOJIHEHUE ICSITEIbHOCTH,
penieHre npooOJIeMHbBIX, CUTYallMOHHBIX 33JJaHUN).

2.3 XapaKTepuCTHKA OCHOBHBIX BH/IOB YUeOHOM AeATeIbHOCTH 00YyYAIIHNXCS

Conepikanue XapaKkTepuCcTHKA OCHOBHBIX BUAOB /1eATEJIbHOCTH CTYACHTOB
00y4eHus (Ha ypoBHE y4eOHBIX JeiiCTBHI)
O3HaKOMIIEHHE C POJIbI0 MAaTEMaTUKU B HayKe, TEXHUKE, SKOHOMUKE,
BBenenne UH(OPMAITMOHHBIX TEXHOJOTUSX M TPAKTHYECKON eSITeIbHOCTH.

O3HakomIIeHHE C LETISIMUA M 3a/layaMy M3yYeHUs] MaT€MaTUKH TPHU
ocBoenn npodeccuit CI1O u cnennansuocteit CI1O.

1. AITEBPA

Pa3Butue nonsitus
0 YHucje

BrinonHenne apu@mMeTHyecKux ACHUCTBUH HaAJ YHCIAMH, COYETas
YCTHbIE W TMCbMEHHbIE NpHeMbl. HaxoxxneHue npHOIMKEHHBIX
3HAUYECHUN BEJIMYMH M TOTPENIHOCTEH BBIUMCICHUN (aOCOMIOTHON U
OTHOCUTEJIbHOW); CPAaBHEHUE YHUCIOBBIX BbIpakeHHMU. Haxoxnenue
OLIMOOK B MpeoOpa3oBaHUSX M BBIYUCIECHUSAX (OTHOCHUTCS KO BCEM
MIyHKTaM [IPOrpamMMBbl).

KopHu, crenenu,
Jorapugmbi

O3HakOMJICHHE C TIOHATHEM KOpHS N-H CTENEHH, CBOWCTBaAMU
pPaJHUKaJiOB M IIPAaBUJIaMU CpPaBHEHUS KOpHeW. PopmylnpoBaHUE
ONpPENEICHNUs] KOPHS U CBOWCTB KOpHEH. BplunMcieHne U CpaBHEHUE
KOpHEH, BBINIOJIHEHHE MPUKUIKH 3HaueHUs KopHs. [IpeoOpa3oBanue
YUCJIOBBIX M OYKBEHHBIX BBIPAKECHUH, COACPKAIIUX PpPaTUKaIbL.
BrinonHenne pacueTtoB 1o QopMmyliaM, COAEpPKALIUM PaJUKaibl,
OCYUIECTBJISII HEOOXOAMMBIE TMOJCTAHOBKM M MPeoOpa3oBaHUS.
Ornpenenenne paBHOCWIBHOCTH BBIPAXKEHUM € paauKanamu. Pemenne
MppaluMOHaIbHBIX YpaBHEHUN. O3HAKOMIIEHUE C MIOHATUEM CTEIIEHU C
JNEUCTBUTENBHBIM TOKa3zaTeneM. HaxoxkJieHue 3Ha4YeHWi CTENEHH,
UCTIONb3ysl TpPU HEOOXOJMMOCTH MHCTPYMEHTAIbHbIE CpPEJCTBA.
3anuchiBaHWEe KOPHS N-Ml CTENEHW B BHJIE CTENEHH C JPOOHBIM
nmokasaresieM U Hao0opoT. DopMynHpoBaHHE CBOWCTB CTENEHEH.
Brruncnenne creneHen ¢ palMoHaIbHBIM [M0KA3aTENIEM, BBIIIOJHEHNE
IIPUKUIKH 3HAYEHUS CTEIICHHU, CpaBHEHUE CTEIICHEMN.
[IpeoOpazoBanne YUCTOBBIX U OYKBEHHBIX BBIPAKCHHM, COJEPIKAIINX
CTETNICHU, IPUMEHSS CBOMCTBA. PelieHne noka3areabHbIX YPAaBHEHUM.
O3HakOoMJIECHME € TIPUMEHEHHMEM KOPHEM W CTENEeHEW Ipu
BBIUNCIICHUU CPEIHUX, ECJIICHUU OTPE3Ka B «30JIOTOM CEUYCHUN.
Pemenune npukiaiHbIX 3a4a4 HA CI0KHBIE TPOLIEHTHI.

IIpeoOpa3zoBanue
ajqredOpanvecKux
BbIPaKEHUM

Brinonnenue npeodpa3oBaHuil BEIpaKEHUN, TpUMeHEHUE HOpMyI,
CBSA3aHHBIX CO CBOMCTBaMH cTeneHeu u jorapupmon. OmnpeeneHue
00JacTl JOMYyCTUMBIX 3HAYEHUU JOrapu(pMHUUECKOTO BBIPAKEHUS.
Pemenue norapuMudecKkux ypaBHEHHM.

YIJIOB IMOBOPOTAa U OCTPBIX YIUVIOB IPAMOYT'OJIBHOT'O TPCYTI'OJIbHUKA U
OOBSICHEHHE MX B3aMMOCBSI3U.




OcHOBHBIE
TPUTOHOMETPHYECK
e TOKIEeCTBA

[IpuMeHeHrHe OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB IS
BBIYKCIICHUS 3HAYEHUN TPUTOHOMETPUUECKUX (QDYHKIMMA 1O OJTHOM U3
HUX.

IIpeoOpa3zoBanust
MPOCTEHIIUX
TPUTOHOMETPHYECK
HUX BbIPaKeHUM

N3ydenne ocCHOBHBIX (hOPMYJI TPUTOHOMETPUH: (HOPMYIIBI CIOKEHHUS,
yABOEHUS, MpeoOpa3oBaHUs CYMMBl TPUTOHOMETPUYECKUX (HYHKIUN
B TPOU3BEACHHWE U TPOU3BEICHUS B CyMMY H TNpPUMEHEHHUE IpHU
BBIUUCIICHUH 3HAYEHUS TPUTOHOMETPUUECKOTO BBIPAKECHUA U
yrpoienus ero. O3HaKOMIJIEHHE CO CBOWCTBAMU CUMMETPUU TOYEK
Ha €IMHUYHOU OKPYXKHOCTU M MPUMEHEHHE MX JJIs BbIBOJA (HOpMYII

IIPUBEICHUS.
Pemenne mno QopmynraMm W TPUTOHOMETPUUECKOMY  KpYyTY
IMpocreitmue IPOCTENUIINX TPUTOHOMETPUUECKUX ypaBHEeHHM. [IpuMenenne oOmx
TPUTOHOMETPHYECK (METOJOB  PEIICHUS ypPAaBHEHUHN (IIpUBEIECHHE K JIMHEHHOMY,
e YPaBHEHUSI M |KBAaJpaTHOMY, METOJ pAa3j0oXKEHUS HAa MHOXHUTEIM, 3aMEHBI
HepaBeHCTBa NEPEMEHHON) NpU PElIeHUH TPUTOHOMETPUUYECKUX ypaBHEHUM.
YMenue OTMEYaTb  Ha  Kpyre  pemeHus  NPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.
Apkeunyc, O3HaK01\iIJIeHI/Ie C TOHATHEM 06pvaTHBIX TPUTOHOMETPUUECKUX
APKKOCHHYC, ¢yukuuid. HM3ydeHue oOmpeAesieHuid apKCHUHYca, AapKKOCHHYCA,

APKTAHT¢HC YHUCJIA

apKTaHTeHca 4uciia, popMylIupoBaHUE WX, H300paKeHHE Ha
€MHUYHON OKPY>KHOCTH, IPUMEHEHUE ITPU PEIICHUN YPABHEHUMN.

3.

®YHKIUU, X CBOUCTBA U TPAOUKH

dyuxkuuu. [lousiTue
0 HENMpPEepPbIBHOCTH

bynkumn

O3HakOMJIEHHE C ITIOHATUEM NMEPEMEHHOM, IPUMEPAMH 3aBUCUMOCTEN
MeXIy TnepeMeHHbIMU. O3HakoOMJIEHWE C TMOHATHEM TIpaduka,
OnpeneieHue  MPUHAUISKHOCTH  TOYKH  Tpaduky  QyHKUUU.
Onpenenenue 1no ¢Gopmysie MNpocTeliled 3aBUCUMOCTH, BHUIA €€
rpaduka. BeipaxkeHue no QopMysne OIHOM MEPEMEHHON dYepe3
npyrue. O3HaKoMJIeHHE C omnpeeieHueM GyHKIUY,
dbopmynupoBanne ero. Haxoxnaenue oOsacTu ONpPEACNICHUS W
00J1acTu 3HaYeHUN QYHKIIUH.

CpoiicTBa
pyHkuun.
I'padpuueckas
HHTEpIpeTanms.
Ipumepsi
(pyHKIHOHAJIBHBIX
3aBHCHMOCTEH B
peanbHbIX
npoueccax u
SIBJICHUSAX

O3HakOMJIEHHE € TpUMepamMHu (PYHKIMOHAJIbHBIX 3aBHCHUMOCTEH B
peanbHBIX Mpoleccax M3 CMEXKHBIX MUCHUIUIMH. O3HAaKOMJIEHHE C
JIOKA3aTENbHBIMA PACCYXKICHUSIMU HEKOTOPBIX CBOWCTB JIMHEWHOW U
KBaJpaTUYHOU (PYHKIMHA, TPOBEICHUE HCCICIOBAHUS JIMHEHHOM,
KyCOUHO-JIMHEWHOU, POOHO-TMHEHMHOW M KBaApaTUYHOU (DyHKIIHA,
noctpoeHue ux rpaduxoB. Iloctpoenne u ureHue rpaduKoB
dbynkuuii. UccnenoBanue pynkuuu. CocraBieHue BUIOB (PYHKIIHMA
0 JJAHHOMY YCJIOBMIO, PELIEHUE 3a]1ay Ha dKCTpeMyM. BoinonHenue
npeoOpa3zoBaHuil rpadrika GyHKIUH.

OopaTHble
byHkunmn

Wzydyenne moHATHS OOpaTHOW (QYHKIMH, ONpeAcieHHE BHIA U
nocTpoeHue rpaduka oOpaTHOM (QYHKIMU, HAXOXKIACHUE ee 00yacTu




ompenesieHus U obsiacTu 3HaueHuil. [IpumeHnenre cBONCTB GyHKIIMI
IIPU UCCIIEIOBAHUM YPABHEHUW U PEIICHUU 3a7a4 Ha SKCTPEMYM.
O3HaKOMJIEHHE C TTIOHSATHEM CJIIOXKHOU (PYHKITUH.

CreneHHble,
NnoKa3arejbHbIe,
Jorapugmuyieckmne
"
TPUTOHOMETPHYECK
e PyHKUUM.
OoOpaTHbIe
TPUTOHOMETPHYECK
ue pyHkuuu

Boluucnenne 3HauyeHWHM (QYHKIMI 1O 3HAYEHUIO apryMEHTa.
OmnpeneneHre MONOXKEHUS TOYKU Ha rpaukKe 1Mo €e KOOPAHHATAM H

HaoOOpoT. Mcmonb3oBaHue CBOWCTB (YHKIUN Ui CpaBHEHUS
3HaUYCHWH cTemeHer U sorapudmoB. Iloctpoenme rtpadukron
CTEMEHHbIX U JIOTapU(MUYECKUX (GYyHKITHIA. Pemenue

MOKAa3aTeNbHbIX U JIOTapU(PMUYECKUX YPABHEHUH U HEPABEHCTB IO
M3BECTHBIM anroput™MaMm. O3HAKOMJIEHHE C MOHATHEM HENPEPBIBHOM
NepUOANYECKON (QYHKIUH, (OPMYJIUPOBAHUE CBOMCTB CHHyca H
KOCHHYCa, MOCTpoeHue X rpapukoB. O3HAKOMIIEHHE C MOHSATHUEM
FapMOHMYECKUX  KoJIe0aHMMI M  NpUMEepaMHd  TapMOHHYECKHUX
KoJIeOaHUI AJI1 OMMCAHMS MPOLIECCOB B (PU3MKE U JIPYTUX 00JIACTAX
3HaHUs. O3HAKOMJIEHME C IIOHATHMEM pa3pbIBHOM IEPUOIUYECKON
¢yHkMM, (HOpMyNIHpOBaHHE CBOMCTB TaHreHCa U KOTAHIEHCA,
nocTpoeHue ux rpadukoB. IIprumeHeHue CBOMCTB (QyHKUMN I
CpPaBHEHUsl 3HAYEHU TPUTOHOMETPUYECKUX (YHKLUUM, pEIICHUS
TPUTOHOMETPHUUECKUX ypaBHeHUH. [locTtpoenune rpadmukoB 0OpaTHBIX
TPUTOHOMETPUUECKUX (YHKIMA M ONpelereHue Mo rpadukaM HX
CBOMCTB. BrimonHeHue npeodpa3zoBanus rpa(ukoB.

4. HAYAJIA MATEMATHUYECKOI'O AHAJIN3A. UTHTEI'PAJI 1 ETO

NPUMEHEHUE
O3HakOMJICHHE C TIOHSTHEM YHCIOBOM  IOCJIEI0BATEIBLHOCTH,
crnoco0aMu ee 3aJlaHus, BBIUUCICHUSMHU €€ 4ieHOB. O3HAKOMIIEHHE C
IMoc/ienoBaTeILHOCT |IOHSATHEM — TpeeNna  HocieqoBaTeNnbHOCTU.  O3HAKOMIIEHHE  C
/| BBIYMCIIEHUEM CYMMBbI O€CKOHEYHOTO YHCJIOBOIO psiia Ha MpUMEpPE

BBIYUCIICHUSI CYMMBbI O€CKOHEYHO YOBIBAIOIIEH T'€OMETPUYECKON
nporpeccur. Pemenue 3agad Ha mpuMeHEHHE (OPMYIBI CYMMBI
OECKOHEYHO yOBIBAIONICH reOMETPUUECKON MPOTPECCUH.

IIpousBoaHas u ee
NMpUMEHEHUE

O3HakoMJIeHHME C  TIOHSATHEM  TOpou3BOJHOM. UM3yuenwe wu
(opMyIupOBaHHE €€ MEXaHUYECKOTO W TNeOMETPUYECKOr0o CMbICHA,
U3YYEHHUE aJrOpPUTMA BBIYMCICHUS TPOU3BOAHOM Ha TMpuUMepe
BBIYUCJICHUS MTHOBEHHOW CKOPOCTM M YIJIOBOrO Kod(uireHTa
kacatenbHOM. CocTaBlieHHE YpaBHEHUS KacaTebHOM B 00IleM BHUJE.
YcBoenue mnpaBui auddepeHIupoBaHus, TaOJMUIbI MPOU3BOIHBIX
AleMEeHTapHbIX (YHKUMA, TpuMeHeHue Mg AuddepeHIupoBaHsS
(GyHKUUNA, COCTaBICHUs] YpaBHEHHUs KacaTellbHOM. M3ydeHune Tteopem
O CBSI3M CBOMCTB (DYHKUMM M TPOU3BOAHON, (HOPMYIMPOBKA HX.
[IpoBeneHre C MOMOIIbIO MPOU3BOAHON HCCIEAOBAHMS (PYHKIUH,
3alaHHoON (HOopMyJoil. YCTaHOBIIEHHWE CBSI3U CBOWCTB (PYHKIIUU U
Mpou3BOAHONW MO ux rpadukam. [lpumeHeHWe TPOU3BOAHON ISt
pemieHusl 3a7ad  Ha HaXOXJACHUE HauOOJBIIEro, HAWMEHBIIETO
3HAYEHHS U Ha HAXOXKJEHUE IKCTPEMYyMa.




IlepBooOpa3nasi u
HHTErpaJ

O3HakOMJICHHE C TIOHSATUEM MHTErpaja W rneppooOpaszHoi. M3yueHue
IpaBuUjia BBIYMCICHUS TepBOoOpa3HOM M Teopembl HbroToHa —
Jletibnuma. Pemienue 3amauy Ha CBS3b IEpBOOOpa3HOM U ee
IIPOM3BOIHOM, BBIUMCIICHHE NEPBOOOpA3HOM I NTaHHOW (YHKIIUH.
Pemenue 3a1au Ha IpUMEHEHUE MHTErpaja sl BHIYUCICHUSA
(bu3HYEeCKNX BEIMYUH U TUIOIIAICH.

5. YPABHEHUSA U HEPABEHCTBA

YpaBHeHus U
CHCTEMBI
YPABHEHHH.
HepaBeHncTBa u
CHCTEMBbI
HEPaBeHCTB C AByMS
NepeMeHHbIMHU

O3HakoMJIECHME C  NPOCTEHIIMMH  CBEIEHUSMH O  KOPHAX
anreOpanvyeckux ypaBHEHUH, NOHATUAMU HCCIEIOBAHUS ypaBHEHUUN
U CHUCTEM YypaBHEHMH. [3ydyeHme TeOpuM  PaBHOCHUIIBLHOCTH
ypaBHEHUN H ee npuMeHeHus. [loBTOpeHHE 3anmucu peleHus
CTaHJIapTHBIX YpaBHEHUI, IPUEMOB NpeoOpa3oBaHMsl ypaBHEHUHN IS
CBEJICHUS K CTaHJApTHOMY YypaBHEHMIO. PernieHue panrOHAIBHBIX,
MppPalMOHAIBHBIX,  IMOKA3aTEJIbHBIX W TPUTOHOMETPUYECKHX
ypaBHEHUH U cucteM. Mcnonb3oBaHWe CBOWCTB M TIpauKOB
GyHKUMHA g pemieHus ypaBHeHHWil. [loBTOopeHHMe  OCHOBHBIX
IIPUEMOB PELICHHUS CUCTEM. PenieHue ypaBHEHMH C IIPUMEHEHUEM
BCEX NPHUEMOB (Pa3OKEHHs Ha MHOXKUTEIM, BBEICHUS HOBBIX
HEU3BECTHBIX, IIOJICTAHOBKHM, Tpaduyeckoro wmeroaa). Pemenue
CUCTEM ypaBHEHHH C MPUMEHEHHEM pA3JIMYHBIX CIIOCOOOB.
O3HakoMJIeHHE C OOUIMMHM BONPOCAMH pELIECHUS HEPaBEHCTB U
UCIIOJIb30BaHUE CBOMCTB M Trpa@ukoB (GYHKIUN NpU pelIeHUuu
HEpPAaBEHCTB. PemieHue HEpPaBEeHCTB M CHUCTEM HEPABEHCTB C
NPUMEHEHUEM pa3IMYHbIX crocoOoB. [IpuMeHeHne MmaTeMaTnyecKkux
METOLOB JUId pELICHUs COAEPKATEIbHBIX 3a4a4 W3 PasIM4HbIX
oOnacTell HaykKu WU TpakTUKH. WHTepnpeTHupoBaHUE pPE3yJbTATOB C
YYETOM PEAIbHBIX OTPAHUYCHUMN.

6. 2JIEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEHN 1

CTATUCTUKH

OcHOBHBIE TOHATHSA
KOMOUHATOPUKHU

N3yuyenue mnpaBuiia KOMOMHATOPUKH W TMPUMEHEHHE TPHU PEIICHUU
KOMOWHATOPHBIX 3aj7a4. PernieHre KOMOMHATOPHBIX 3a7a4 METOJOM
nepebopa ¥ Mo npaBwry YMHOXeHUsI. O3HAKOMIIEHHE C TOHSTUSMU
KOMOMHATOPUKHU: pa3MEUICHUSIMU, COYETAaHUSIMHU, TIEPECTAHOBKAMU U
dbopmynamu 111 uX BbluncieHus. OObSICHEHHWE U TPUMEHEHUE
dbopmyIT 111 BBIYUCICHUS pa3MElIeHU, MePEeCTaHOBOK U COYETAHUM
npu pemieHun 3anad. O3HakomieHue ¢ OuHOMOM HbroToHa U

DJIeMEHTbI TEOPUH

TpeyrosbHUKOM [lackansa. Pemenue npaktudyeckux 3amad  C
MCI0JIb30BAaHUEM MOHSTHI U MPaBUI KOMOMHATOPHKHU.
N3ydyeHne KIacCHYECKOrO OIPENEIIEHUs BEPOSITHOCTH, CBOWCTB

BEPOSITHOCTH, TEOPEMBI O CYMME BepOATHOCTEW. PaccmorpeHue

BEpPOSITHOCTEl  |[IPUMEPOB  BBIUYMCICHHMS  BeposTHOCTeM. Pemenwe 3amad Ha
BBIYHCJICHHE BEPOSTHOCTEH COOBITHIA.
IIpeacraBienue |O3HAaKOMJIEHUWE C TPEACTABICHUEM YHCIOBBIX JaHHBIX M HX

AAHHBIX (TA0JIUIbI,

XapakTepucTUKaMu. PellieHne MpakTUYeCKHX 3ajady Ha 00paboTKy
YUCJIOBBIX JJAHHBIX, BEIYMCICHUE UX XapaKTEPUCTHK.




AHATPAMMBI,
rpaguku)

7. TEOMETPUS

IHpsamMble u
IUIOCKOCTH B
MPOCTPAHCTBE

@opMyIMpOBKa U NPUBEIAEHUE 10KA3ATENIbCTB PU3HAKOB B3aUMHOTO
PACIIOJIOKEHUS NPSIMBIX U TJIOCKOCTEN. Pacrio3HaBaHHWe Ha dyepTekax
U MOJIENIAX PAa3JIMYHBIX CIIy4acB B3aUMHOIO PACIOJIOKEHHS MPAMBIX
U MIJIOCKOCTEN, apryMEHTHUPOBaHUE CBOUX CYXJICHUM.
@opMyIMpOBaHUE  ONPEACIICHWI,  NPU3HAKOB U CBOWCTB
MapajuieIbHbIX W MEPHEHAUKYJSPHBIX IUIOCKOCTEH, ABYTPAaHHBIX WU
JIMHEHHBIX YTJI0B. BBINOJIIHEHWE TOCTPOEHUS YTJIOB MEXAY MPSMBIMH,
OpSAMOM M IUIOCKOCTBIO, MEXAY IUIOCKOCTSIMU IO ONHMCAHHUIO U
pacrio3HaBaHue MX Ha MoAessX. [I[pumMeHeHrne nNpu3HakoB U CBOWCTB
pacloJIOKEHUs] TMPSAMBIX M IUIOCKOCTEM TIpH PEIICHUH 3ajad.
N300paxxeHre Ha pUCYHKAX M KOHCTPYHPOBAaHHME Ha MOMAEISIX
NEPHNEHANKYJIAPOB M  HAKJIOHHBIX K  IUIOCKOCTH, HPSMBIX,
HapaJJIeNbHBIX IIIOCKOCTEN, YTIIOB MEXAY MPAMON U INIOCKOCTBIO U
0o0OCHOBaHME TMOCTpocHUs. PelieHue 3agad  Ha  BBIYMCIICHUE
Ir€OMETPUYECKUX BENMYMH. ONUCBIBAHUE PACCTOSHUSA OT TOYKH [0
IUIOCKOCTH, OT MPSAMON 10 IUIOCKOCTH, MEXY IUIOCKOCTAMM, MEXKIY
CKPEIIMBAIOIIUMUCS MPSMBIMU, MEXAY IPOU3BOJBHBIMU (PUTYpPaMHU B
npoctpaHcTBe. POpMyYJIMPOBAHUE U JI0KA3BIBAHUE OCHOBHBIX TEOPEM
0 paccTosHMSIX (TEOpeM CYIECTBOBaHMS, CBOMCTBa). M300paxkeHue
Ha YepTexax U MOJENSIX PacCTOSHUS U OOOCHOBAaHUE CBOMX
cyxaennii. OnpeneneHre W BBIUWCIEHHUE  PACCTOSIHUA B
npoctpaHcTBe. [Ipumenenune Gopmyn v TeopeMm IIaHUMETPUM IS
pemieHns 3amad. (O3HAKOMJIEHHME C TOHSATHEM MapaJUIEIBHOIO
MPOEKTUPOBAHUSA U €ro CBOMCTBaMU. DOPMyIMPOBAHUE TEOPEMBI O
IJIOIIAM OPTOTOHAJIBHOW MPOEKIMM MHOTOYTOJIbHUKA. [IpuMenenune
Teopun  Jyis  OOOCHOBaHUS  TIOCTPOCHHUH U BBIYHMCIICHUH.
ApPryMeHTHpPOBAaHUE CBOMX CYXKJIECHHW O B3aUMHOM paCIIOJIOKEHUHU
IPOCTPAHCTBEHHBIX (UTYP.

MHororpaHHuKH

OnucaHre M XapakTEpUCTHKA Pa3JMYHBIX BUJIOB MHOTOIPAaHHUKOB,
MEepPEYnCICHne WX  OJJEMEHTOB M  CBOMCTB.  M300paxeHue
MHOTOI'PAaHHUKOB U BBIMIOJHEHUE TOCTPOCHUS HAa M300pAKEHUAX U
MOJENSAX MHOTOTPAHHHMKOB. BbIUMCIEHHE JNMHEHHBIX SJEMEHTOB U
yIJ0B B MPOCTPAHCTBEHHBIX KOH(MUTypalUsX, apryMEeHTHPOBAHUE
CBOMX CYXJEHHMM. XapakTepucThuka | H300pAKEHUE CEUCHMUS,
Pa3BEPTKH MHOTOTPAHHHUKOB, BBIYMCIICHUE TUTONIAAEN TOBEPXHOCTEN.
[TocTtpoenue mnpocTelmmx cedyeHud KyOa, MPU3MbI, NUPAMUJBI.
[Ipumenenue HakToB U cBeAeHUI U3 UIaHUMETpUH. O3HAKOMIICHUE C
BUIAMH  CHUMMETPUM B  IIPOCTPAHCTBE, dopmynupoBaHue
ONPENECICHUM M CBOMCTB. XapaKTEpPUCTUKA CHUMMETPUM  Tel
BpAIllEHWs] M MHOTOIPAaHHUKOB. lIpMMeHeHHe CBOWCTB CHUMMETPUH
npu penieHuu 3anad. Mcnonb3oBaHue NPUOOPETEHHBIX 3HAHUN IS




UCCIIEIOBAHUSI U MOJCIIMPOBAHUSI HECIOXKHBIX 3anad. M3o0pakeHue
OCHOBHBIX MHOTOI'PAHHUKOB M BBITIOJIHEHHE PUCYHKOB I10 YCIIOBHUSIM
3aJad.

Tenan
MOBEPXHOCTH
BpAallleHU s

O3HakOMJICHHE C BHUJAMHU Tell BpaileHus, (opMyIUpOBAHUE UX
ONPENEIICHUN U CBOMCTB. POPMYIMPOBAHHUE TEOPEM O CEUECHHMHM I1apa
MJIOCKOCTBIO U TIOCKOCTH, KacaTelbHON K cdepe. XapaKTepucTuKa U
M300paKeHHE TeNl BpalleHWs, MX pa3BepTKH, ceueHusa. Pemenue
3a7]a4 HAa TIOCTPOCHHUE CEYCHUM, BBIYMCICHUE JJIMH, PACCTOSIHUM,
yriIoB, muiomanen. IIpoBenenne nokaszarenbHBIX PACCYKICHHUU IpU
pemieHnn 3anad. lIpumeHeHHe CBOMCTB CUMMETPUH INPU PELICHHUH
3aja4 Ha Teja BpalleHus, komOuHanuio Ten. M3o0paxenue
OCHOBHBIX KpPYIVIBIX T€JI M BBIIOJHEHUE PHUCYHKA II0 YCIOBUIO
3a/1a4u.

HN3mepenus B
reoMeTpuu

O3HakOMJIEHHE C MOHATHSMM IUIOIIAJM U O0bEMa, aKCUOMAMHU U
cBoiicTBaMu. PemeHue 3amay Ha BBIYMCICHHUE IUIOMIANEH IIOCKUX
¢uryp ¢ NpUMEHEHHEM COOTBETCTBYIOIIMX (QopMyn U (PAKTOB W3
mwiaHuMeTpu. M3ydeHue TeopeM O  BBIYHMCIEHHUH OOBEMOB
MIPOCTPAHCTBEHHBIX TEJ, PEIICHHE 3aJady Ha MpUMEHeHue (popmyi
BBIYMCIICHUSI 00BbeMOB. I3ydenne @opMyn Juisl BBIUKCICHUS
IJIOMIAJEl TMOBEPXHOCTEM MHOTOIPAHHMKOB M TE€JI BPAILLEHUS.
O3HaKOMIJIEHHE C METOJOM BBIYMCIEHUS IUIOLIAAN MOBEPXHOCTH
cepsl. Pemenne 3agauy Ha BBIYMCIIEHUE IUJIOLIAAECH MOBEPXHOCTH
OPOCTPAHCTBEHHBIX TEJ.

Koopaunarsl u
BEKTOPbI

O3HakoMJIeHHE C TOHATHEM BekTOopa. M3ydeHwe aekapToBOil
CUCTEMBI KOOPAMHAT B IIPOCTPAHCTBE, IIOCTPOCHHME IO 3aJaHHBIM
KOOpAMHATAaM TOYEK M INIOCKOCTEW, HAXOXKJICHHE KOOPAUHAT TOYEK.
HaxoxneHue  ypaBHEHMH  OKPYXHOCTH, c(Qepbl, IUIOCKOCTH.
Brrunciienne paccTtossHUA MeXAy TOdKaMu. l3ydyeHue CBOMCTB
BEKTOPHBIX BEJIMYMWH, MPABUI PA3JIOKEHNS BEKTOPOB B TPEXMEPHOM
MIPOCTPAHCTBE, MPABUJ HAXOXKACHUS KOOPAHWHAT BEKTOpa B
MPOCTPAHCTBE, TPaBUJI JIEUCTBUM C BEKTOpAMHU, 3aJaHHBIMU
KoopauHaTtamu. [IpuMeHeHME TeopuM MpH pEIICHUWW 3aJa4  Ha
JNEUCTBUSL C BEKTOpaMu. l3yueHue CKalsIpHOro IpOU3BEACHUS
BEKTOPOB, BEKTOPHOI'O  yPaBHEHMS NPSIMOM U  IIJIOCKOCTH.
IIprMmenenne Teopuu Npy peIeHUH 3a1a4 Ha JEUCTBUSI C BEKTOPaMH,
KOOPAWHATHBIA METOJ, NPUMEHEHHWE BEKTOPOB JUI BBIYMCIICHUS
BEJIMYUH YTJIOB U paccTOsSHUN. O3HAKOMJIEHUE C JI0KAa3aTEIbCTBAMU
TEOPEM CTEPEOMETPUM O B3aWUMHOM pPACIIOJIOKEHUU IPSAMBIX H
IIJIOCKOCTEH C UCIIOJIBb30BAaHUEM BEKTOPOB.




3. YcioBusi peanu3anuu padoyeii mporpaMMbl THCIHUTLTHHBI
3.1. MarepuajibHO-TeXHHYECKOe o0ecrneuyeHue

[Ipu peanuzanuu 00pa3oBaTENBHONW MPOTPaMMBbI 10 HAMPABICHUIO MOATOTOBKHU
23.02.07 Texuuueckoe OOCTyXKMBAaHHUE M PEMOHT JABUTATEJCH, CHCTEM M arperaTos
aBToOMOOUIIEH UCITOJIb3YIOTCS clenyIomue KOMITOHEHTBI MaTepuanbHO-
TEXHUYECKOU 0a3bl 111 U3y4YCHUS JUCIUILIAHBI.

VYyebnas ayautopuss 5 Ha 30 mMoOcagouHBIX MECT HJisi MPOBEIACHUS YUYEOHBIX
3aHATHI BCEX BHUJIOB (B T.4Y. MPAKTUYECKOW MOATOTOBKU O0YYarOUIUXCs), TPYIIOBBIX U
WHJIVMBUAYAIbHBIX KOHCYJIbTAUN, TEKYIIETO KOHTPOJIA U MIPOMEKYTOUYHOM aTTECTALUU
no azapecy yi. llpsaumnukoBa 1.14 ctp. 6 yueOHwii kopmyc 21. IlepcoHanbHbIi
KOMITBIOTEP C BBIXOJOM B HMHTEPHET, 3KpaH /I MPOEKTOpa, JI0CKa MapKepHasd,
MPOEKTOpP, 2 KOJOHKH, Y4eOHbIE CTOJbI, YYEHHYECKHE CTyJbs, KIaBHATYpa,
KOMIIBIOTEPHAS MBIIIIb, HATJISIIHBIEC TOCOOUS, TIJIaKaTh

[loMelienre s CaMOCTOATENIBHOM pabOThl OOydaromuxcs, ayautopus 6, ¢
BBIXOJIOM B ceTh «VHTEepHET» MW JOCTYIIOM B D3JIEKTPOHHYIO HHGOPMAIIMOHHO-
oOpa3oBaTeNpHyI0 Cpelly yHHMBepcuTeTa mo aapecy yi. IlpsHumnukoBa n.14 ctp. 6
yueOHbIil Koprmyc 21, crnenuanu3upoBaHHas MeOelb: CTOJbl y4YeHHYeckue — 6 mIT.,
ctynba — 12. TexHuueckue cpencrBa o0yuyeHuss M Marepuaibl: [lepcoHasibHBIE
KOMIIBIOTEPHI C BHIXOJIOM B UHTEPHET — 6 IIT.

[Tomemnienne 1jsi camMoCTOSATENBHOM padboThl oOywaromuxcs — LleHTpanbHas
HayuHas Oubnuorexka umenu H.M. XKeneznosa mo agpecy JluctBeHHuuHas asies, 2,
Kopm. 1, — yuTaabHBIE-KOMITbIOTEPHBIC 3abl (Ha 50 MOCaIOYHBIX MECT) C BBIXOJOM B
UHTEpHET.

Ilepeuenvy ne 00x00UMBIX KOMNIEKMOE JUUEH3UOHHO20 NPOPAMMHO0
obecneuenus.

Microsoft Office (Microsoft Office Excel, Microsoft Office Word, Microsoft
Office PowerPoint, Microsoft Access 2007),Onepannonnas cuctema Microsoft
Windows 10, ZIP, Google Chrome, Adobe Reader, Skype, Microsoft Office 365,
AntuBupyc Kacnepckuii.

3.2. YueOHasi JuTepaTypa u pecypcbl HHPOPMALMOHHO-00pa30BaTeJIbHOM
cpeAbl YHHBEPCHUTETAa, BKJIKYAS NepedyeHb y4eOHO-MeTOAMYeCKOro odecredeHus
JJISl CAMOCTOATEJIbHOM PadoThl 00YYAKOIINXCH M0 TUCHUILTHHE

OcHoBHas JuTeEparypa:

1. Maremaruka. [IpakTukym: yueOHOE mocobue st cpeAHero mpodeccnoHalIbHOTO
obpazoBanus/ O.B. TarapuukoB [uW Jap.]; mnom  oOmed  pegakiuei

O. B. TarapuukoBa. — MockBa: W3nmarensctBo [Opaiir, 2021. — 285c. —
(ITpodeccuonanvuoe obOpazoanue). — ISBN 978-5-534-03146-1. — Texkcr:



aneKTpoHHEIH // OOpa3oBaTenbHas miatdopma FOpaiT [caifr].

. MaTtemarnka: y4eOHHMK IS CpEAHEro MpoQecCHOHAIBHOIO 00pa3oBaHus /
O. B. TarapuukoB [u ap.]; mom obmei penakumeit O. B. TatapaukoBa. —
MockBa: WznmarensctBo FOpaiit, 2021.— 450 c. — (IIpodeccuonansuoe
obpazoBanue). — ISBN 978-5-9916-6372-4. — Tekcr: 2AEKTpOHHBIN //
Oo6pazoBatenbHas miatdopma FOpaiit [caiir].

JlonoJiHUTe IbHAS JIUTEpaTypa:

. unmayeB, B.C. Marematnka: y4eOHHK ¥ TIPAKTUKYM IS CPEIHETO
npodeccuonansHoro  obpaszoBanus/  B. C. IllunmadyeB; mom  pemakiueit
A. H. TuxonoBa. — 8-e uzj., nepepad. u gon. — Mocksa: U3znarensctBo FOpaiiT,
2021. — 447 ¢. — (IlpodeccuonanmpHoe obOpazoBanue). — ISBN 978-5-534-
13405-6. — Texkcr: anexTponHbIH // O0pa3oBaTenpHas atgopma FOpait [caift].
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4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOBPA3OBATEJBHOM JUCIUATIINHBI
KoHTponib u  oOlleHKa  pe3yJbTaTOB  OCBOGHHUS  y4yeOHOro  mpeaMmera
OCYILIECTBIISIETCS MPEINOJaBaTeNIeM B MPOIECCE MPOBEICHUS TMPAKTUUYECKUX 3aHSATUM, a
TaK)Ke BBIMIOJHEHUSI 00YYaIONMMUCS WHAUBUAYATbHBIX 3aIaHUM, POCKTOB, B (GopMe
KOHTPOJIBLHOM paboThl, IK3aMeHa.

Pesynbrathel 00ydeHus

Kpurepuu onienku

MeToab! OLIEHKH

- chopmupoBaHHOCTh | Conepkanne ©W  00BbEM | HAOTIOICHHE 3a
NPEICTaBICHUA O MaTeMaTHKe | MaTepHaa, NESITCIIBHOCTRIO B
KaKk  YHUBEpPCAJbHOM  SI3bIKE | MOJICXKAIIETO MPOBEPKE, | MPOILIECCE OCBOCHMUS
HAyKH, CPEJICTBE MOJACIUPOBAHUS | OTIPEIETIAETCS IPOTPaMMBI
SBJICHMA W TIPOIIECCOB, HICAX H | MPOTPAMMOK Y | TUCIMTUTAHBI
METOJaX MaTeMAaTHUKH; ydeOHUKOM. BBIsSBIICGHHE | CTy/IGHTa W OIIEHKa
MIOJIHOTBHI, MPOYHOCTH | IOCTHIKCHUS
~TIOHNMAaHNC SHATUMOCTH | yepoenms pe3ysbTara yepes:
MaTeMaThKu A oGyuaromumucs  Teopuu
HAay9IHOTEXHOJOTHYECKOTO W yMeHme mpumensTh ee | AKTMBHOC yudacTne
nporpecca,  CHOPMHUPOBAHHOCT | 1. MPAKTHKE B 3HAKOMBIX | B XOAC 3AHATHS,
OTHOLICHHS K MaTeMaTHKe KaK K | . HE3HAKOMBIX 5
4acTu o0111e4eI0BeYeCKOn ) YCTHBIN 1

KYJbTYpbl 4€pe3 3HAKOMCTBO C
HCTOPUEN Pa3BUTUS MATEMATHUKH,

CUTyalnusiax. VYuuteiBaeTcs
IMOKa3aHHbIC CTYACHTaAMHU

MMHUCbMEHHBIN OIPOC;

F 3HAHUS M YMEHWUS. | - BBIIOJTHEHHE
BBOJEIOHHGH MATCMATHUCCKUX | Orenka  3aBUCHT — OT | goMatHeil paGoThL;
HACH, Haluuks W XapakTepa

-passuTHE sorcckoro | MOTPeLNOCTS o
MBIIUIEHHS, TIPOCTPAHCTBEHHOTO paBOTH;
BOOOpaXeHUs!, aITOPUTMUYECKON 00y aIOMIMHC.

KYJIBTYPBI, KPUTHHHOCTH | Chery  morpemmocteit |~ 3a71aHus
MBIILICHUS Ha YPOBHE, | oo onatotest ommGk 1 | KOHTPOJIBHOI
HEOOXOoMUMOM  Ia  Oymayiiei HEZIOUETHL. Ommibkoii | PA0OTHI;

o eccHOHANbHON CUMTACTCS HOTPEIIHOCTD, | BLIOHEHIE
JIEATENILHOCTH, JUISl IPOJIOJIKEHHS | oo oHa .
0bpasoBaHus " CBUJIETEIIbCTBYET O TOM, HpgKTW,IeCKOH
camMo00pa3oBaHHs; YTO CTYJEHT He OBJajeN PAbOTRL

-oBNajsieHue MaTemaTuueckumy | OCHOBHDIMH SHAHIAMI 1 - [IOATOTOBKa
3HAHUAMU u YMEHHUSIMH, (11m1) YMCHIAMA, | 0K 108,
HEOOXOMUMBIME B MOBCEIHEBHOM | - asaHHBIMU B | COOOMICHH.

nporpamMme. Hemgoueramu

ITpomexyTounas




KM3HHU, JJISI OCBOCHUSI CMEKHBIX
€CTECTBEHHO-HAYYHBIX

JTUCIUTUIAH U JTUCIUIUTUH
npo(hecCHOHANBHOTO LHUKIIA, IS

nojiyueHusi ~ oOpa3oBaHusl B
obacTsx, HE TPEOYIOITUX
yIIyOJICHHOM  MaTeMaTH4eCKOM
MOATOTOBKH;

-TOTOBHOCTh M CIIOCOOHOCTb K

oOpa3oBaHMIO, B TOM YHCIIE
caM000pa30BaHMUIoO, Ha
NPOTSKEHUN BCEH KU3HU;
CO3HATEJIbHOE  OTHOIIEHHE K
HEMPEPHIBHOMY  00pa30BaHUIO
Kak YCIIOBUIO yCHEUIHON
npohecCUOHAIBHOM u

OOIIECTBEHHOU JICATCIIHHOCTH;

-TOTOBHOCTh M CIIOCOOHOCTH K
CaMOCTOSITEJIbHOM TBOPYECKOW U
OTBETCTBECHHOM JICITECIbHOCTH,

-TOTOBHOCTh K KOJUICKTUBHOM
paboTe, COTPYIHHYECTBY  CO
CBEpPCTHUKAMHU B

oOpa3oBaTeabHOM, OOIIECTBEHHO
MOJIC3HOM,
y4eOHOUCCIIEI0BATEIBCKOM,

MPOCKTHOM W APYTUX BHAAX
JICSITEIBbHOCTH; -yMEHUE
CaMOCTOSITSIILHO OIPEICNIATh
LIEJIN AESITSIILHOCTA U COCTABIIATH
TJIAHBI JIESATCIILHOCTH;
CaMOCTOSITEJIBHO  OCYIIECTBIISITh,
KOHTPOJIUPOBATH 51
KOPPEKTHUPOBATh  JIESTEIBHOCTD;
HUCIOJIL30BaTh BCE BO3MOJKHEBIE
pecypcebl TUIS JIOCTYDKECHUS
MOCTaBJICHHBIX enen u
peanu3ainuu IUIAHOB

CUHTAI0TCA

IMOTrpCIIHOCTH, KOTOPELIC
HC IMPpHUBCIIN K
HCKaXXCHHNIO CMBICJIa
IMOJIYUYCHHOI'O OHGHKa

OTBETa y4Yallerocs mpu
YCTHOM W MHCHMEHHOM
omnpocax, MPOBOJUTCA TIO
MITHOAJJIBHOM  CHCTEME.
IIpenonaBaresnb  MOXKET
MOBBICUTH OTMETKY 3a
OPUTMHAJIBHBIA OTBET Ha
BOIIPOC WIH
OpPUTHHAJIBHOE PEIICHUE
3aJ1a4H, KOTOpBIC
CBUJICTEIILCTBYIOT 0
BBICOKOM YpOBHE
BJIAJICHUS
HH(POPMAITMOHHBIMHU
TEXHOJIOTHSIMU
ydalumcs, 3a pelieHue
0oJjiee CIOKHOM 3aIauu
WIA OTBET Ooiee
CJIOKHBIN BOIIPOC,
MPEIOKEHHBIE CTYJICHTY
1ocJe
M

Ha

JTOMOJIHUTEIILHO
BBITOJTHEHUS
OCHOBHBIX 3aJIaHUMN.

OueHka yCTHBIX OTBETOB.
"OTianyno" - eciu
CTYJICHT r1y00KO u
MIPOYHO YCBOWJI
MIPOrpaMMHBIN  MaTepHrall
HcuepnbiBarole,

MOCJIe0BaTEILHO,

rPaMOTHO U JIOTHYECKH
CTPOWMHO €T0 W3J1aract, He
3aTPYIHSACTCS C OTBETOM
npu BHIOM3MCHEHHH

aTTecTanusi B opme
KOHTPOJIbHOMN
paboThI, PK3aMEHA.




JACATCIIBHOCTH, BBI6I/IpaTB
YCIICIIHBIC CTpaTcruun B
PAa3JINYHBIX CUTYALHAX,

-yMEHHUe MIPOTYKTUBHO
o0IIaThcsi U B3aUMOJICHCTBOBATH
B nporiecce COBMECTHOM
JeSTEIIEHOCTH, YUUTHIBATH
MO3UIIUA  JPYTUX  YYaCTHUKOB
NEeATEIbHOCTH, 3¢hhexTUBHO

paspeniath KOH(MIUKTHI;

-BJIaJICHUE HaBBIKAMHU
MMO3HABATEIbHOM,

y4eOHOUCCIIeI0BATEBCKON u
IPOEKTHOU NeSITEILHOCTH,

HaBBIKAMHU pa3peIIeHus podIieMm;
CIHOCOOHOCT, M TOTOBHOCTH K
CaMOCTOSTEIIEHOMY TTONCKY
METO/IOB PEIICHHS MPAKTHUYCCKUX
3a/1a4, MPUMEHEHUIO Pa3JIMYHBIX
METO/IOB ITO3HAHMUS,

-TOTOBHOCTb M CIOCOOHOCTL K
CaMOCTOSTEIILHOMN

MH()OPMAIIMOHHOIIO3HABATEIIBHOM
NeSTEIbHOCTH, BKJIIOYAs YMEHHUE
OPUEHTUPOBATHCA B Pa3IMYHBIX

HMCTOYHUKAX uH(popmanuu,
KPUTHYECKHU OLICHUBATh u
UHTEPIIPETUPOBATH

uH(pOpMaIMIo, TONMy4aeMyl0 U3
Pa3IMYHBIX UCTOYHUKOB;

-BJIaJICHUE SI3BIKOBBIMU
CpeACTBaMH:  YMEHHE  SICHO,
JIOTUYHO U TOYHO M3JIaraTh CBOIO
TOYKY 3pEHHS, UCIOJIb30BaTh
aJIcKBaTHBIE SI3BIKOBBIE CPEJICTBA;
-BJIaJICHUE
MO3HABATENIbHON pedriekcuu Kak

HaBBbIKaMH

3aaHus, CcBOOOIHO
CIPaBISICTCSA C 3aJladaMu
51 IIPAKTUICCKHUMH
3aJJaHUSIMU,  TPABUJIHHO
00OCHOBBIBACT MPUHSTHIC
pericHus, yMeeT
CaMOCTOSATEILHO
0000m1aTh M  W3Jarath
MaTepuaj, He JOITycKas
OIIIHOOK.

"Xopomo" - ecinu TBEpAO
CTYJICHT 3HACT
IIPOTPAMMHBIN MaTepHall,
IrPaMOTHO U IO CYIIECTBY
u3Jiaraet ero, HE
JIOTyCKaeT
CYIIIECTBEHHBIX
HETOYHOCTEH B OTBETE HA
BOIIPOC, MOKET
MPaBUJIBHO  MPUMEHSTH
TEOPETUUYECKUE
MOJIOKEHUS W
HEOOXOINMBIMU
YMEHUSMU U HaBBbIKAMU
npu BBITTOJITHCHUH
MIPAKTUYECKUX 3aJaHUU.
"V 10BAETBOPUTENIHHO" -
€CIM  CTYJIEHT YCBOWJI
TOJIBKO OCHOBHOM
Marepuall, HO HE 3HaeT
OTACIBbHBIX JieTaneu,
JIONyCKAaeT HETOYHOCTH,
HEJOCTATOYHO
MPaBUJIbHbBIC
(bOopMyIUPOBKH,
HapylaeT
MOCJIEIOBATSIIBHOCTE B
W3JIOKCHUU
MPOTPaMMHOTO

BJIAJIEET




OCO3HAHUS COBEpILIAEMBIX
JICUCTBUM U MBICIUTEIBHBIX
MPOLIECCOB, HX pPE3yIbTATOB U
OCHOBAaHMWM, TPaHUI]  CBOErO
3HAHUSI W HE3HaHHUs, HOBBIX
ITI03HABATEILHBIX 3aja4 u

CPEICTB I MX JIOCTHKCHHUS;
[EJICYCTPEMIICHHOCTh B TOUCKAX
u IIPUHATUA peleHnu,
CO00pa3UTEIBLHOCTh U UHTYHULIUA,
Pa3BUTOCTh  MPOCTPAHCTBEHHBIX
MPEICTABIICHUI; CIIOCOOHOCTH
BOCIIPUHUMATh KpacoTy u
TrapMOHHIO MHPA;

-C(pOpMUPOBAHHOCTH
MPEJICTABIICHU O MAaTEeMaTHKe
KaK 4aCTH MHPOBOH KYJIBTYPHI H
MeCTe MaTeMaTHKH B
COBpEMEHHOM TUBUJTN3AIIH,
criocobax  OmucaHusi  SBICHUH
pCaIbHOTO MUpa Ha
MaTEMaTHYECKOM SI3bIKE;

-cpOpMUPOBAHHOCTH

IIPEACTABICHUN 0
MaTeMaTUYECKUX TMOHATHUSIX Kak
BOKHEUIITUX MaTeMaTUYECKHUX
MOJENSX, MO3BOJIFOLIUX
ONUCHIBATh M M3y4yaTb pa3HbIC
IPOLIECCHI u SIBJICHUS;
MOHUMAaHUE BO3MOXXHOCTH

AKCMOMATHUYECKOTO  TMOCTPOCHUS
MAaTEMATUYECKUX TEOPUH;

-BIIaJICHHUC METOJaMHU
JIOKa3aTeIbCTB U aJTOPUTMOB
pelieHusi, YMeHUe UX MPUMEHSTh,
MPOBOJIUTH JIOKa3aTeIIbHbIC
pacCcy X IeHUs B XOJE PpEIICHHS
3a/1a4; -BIaJIeHUE CTaHJAPTHBIMU

Marepuaia U UCIBbITHIBAET
3aTpyIHEHHUS B
BBITIOJTHEHUU
IIPAKTUYECKUX  3aJaHUU.
"HeynoBneTrBoputenabHO"
- €ClId CTYACHT HE 3HaeT
3HAYUTEIHLHOU 4acTH
MPOrPaMMHOTO
Marepuana,  JIOIyCKaeT
CYILIECTBEHHbIE OUINOKH,
C OOJBITUMU
3aTpyAHEHUSIMU
BBITIOJTHSIET
MPAKTHYECKUE
3a/1a4H.
OLICHKHU
paborT:

3aaHus,
Kpurepun
MMCbMEHHBIX

«5»-Pabota JOJDKHA
OBITH BBITTOJTHEHA
MPaBWIbHO M B IOJHOM
ooremMe , 90- 100%
BBITIOJTHEHUS.

«4»-Pabota  BBINIOJIHEHA
MPaBUWJIbHO, HO HMMEIOTCS
HEIOYETHI, MIPOLICHT
BhITTOJIHEHUA 75-89%.

«3»- Pabora BEBINONHEHA
MPaBWJIBHO, HO HMMEIOTCS
OIINOKH, MPOLIEHT
BhITOTHEHUS 59-74%.




npruemMamu penieHus

paLMOHAIIBHBIX u
HMppanOHaIbHBIX,
ITOKA3aTEIIbHBIX, CTEIICHHBIX,

TPUTOHOMETPUYECKUX YPaBHEHUI
U  HEPAaBEHCTB, UX CHUCTEM;
UCIIOJIb30BaHUE TOTOBBIX
KOMITBIOTEPHBIX IPOrPaMM, B TOM
YHUCIIe JIs IOMCKA YT PEIEHUs
U WJUTIOCTpaluu peleHus
YPaBHEHHI U HEPABEHCTB;

-c(hOpMUPOBAHHOCTH

MpPEJCTaBICHU 00 OCHOBHBIX
TTOHATHSIX MaTeMaTU4YECKOTO
aHajgM3a U HUX  CBOMCTBaX,
BIIQJICHUC YMEHHUEM
XapaKkTepru30BaTh ITIOBCJCHHE
GyHKUIHH, VICIIOJIb30BaHUE
MOJTy4YEHHBIX 3HAHUH JUIS
ONMCAaHUs M aHaju3a pPeajbHbIX
3aBHUCHUMOCTEH; -BJIaJICHUC
OCHOBHBIMU MTOHATHUSIMH 0

IUIOCKMX U TMPOCTPAHCTBEHHBIX
reOMETPUYECKUX (Qurypax, ux
OCHOBHBIX CBOMCTBAX;
c(hOpMHUPOBAHHOCTH YMEHHUS
pacrio3HaBaTb  F€OMETPUUYECKHUE
burypsl Ha 4epTexax, MOJIEIAX U
B peajJbHOM MHUpE; MPUMEHEHHE

V3YYEHHBIX CBOMCTB
FEOMETPUYECKUX ¢buryp u
dbopmyn TUISt peleHust

ICOMCTPHUUCCKHUX 3aaa4 U 3a1a4 C
NPAKTUYCCKUM COACPIKAHUEM,

-c(hOpMUPOBAHHOCTH
MPEICTABICHUN O IIpoleccax Hu
SIBJICHUSX, UMEIOLIUX

BEPOSTHOCTHBIN Xapakrep,




CTaTUCTUYECKUX

3aKOHOMEPHOCTSIX B pPEaJlbHOM
MHpPE,  OCHOBHBIX  IOHSTHUAX
AJIEMEHTAPHOU TEOpUHU
BEPOSTHOCTEW; YMEHUN HAXOIUTh
U OLICHUBATh  BEPOSTHOCTHU

HACTYTUICHUS COOBITHIA B
MPOCTEUIITUX MPAKTUYECKUX
CUTYyalUsIX u OCHOBHBIE
XapaKTEPUCTUKHU CITy4altHbIX
BEJIMYMH;

-BJIaJICHUE HaBBIKAMHU
HCTIOJIb30BaHUS TOTOBBIX

KOMITBIOTEPHBIX TPOTrpamMM TpHU
pelIeHnH 3a1a4




