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1. OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI
OBIIIEOBPA30OBATEJBLHON JUCITATLIAHBI

1.1. MecTo JAUCHUIUIMHBI B  CTPYKTYpe OCHOBHOW  o0pa3oBaTejibHOI
nporpammbl: yueOHbI mpenmer OVY]/[.04 «MartemaTuka» sBIS€TCA Y4EOHBIM MPEIMETOM
obs3aTenpHON TIpeaMeTHOM obnactu «Matemarnka u uHpopmarukay GI'OC cpeaHero ooOIero
oOpa3oBanus. YueOHsblil npeamer OY /(.04 «Matematnka» u3ydaercs B 0011€00pa30BaTeIbHOM
nukie ygeonoro miana OIIOIT CIIO na 6a3ze ocHOBHOro oOuiero oopazoBaHUs C MOJIYyYEHUEM
cpennero o6miero o6pazoBanus (IIIICC3) mo crmenuasbHOCTH CpeaHero MpodecCHOHATBLHOTO
obOpaszoBanusi TexHojorudeckoro mnpodunas 09.02.07 HHpopManmoHHBIE CHUCTEMBI H
nporpammupoBanue B yuebHom tane | [IIICC3  mo  cnemualbHOCTH — CPEIIHEro
npodeccuonanbHOro obpazoBaHus TexHojormdeckoro mnpoduis 09.02.07 MupopmannoHHbIe
CHUCTEMBl W TporpamMMmupoBaHue mecto ydeOHoro mpeamera OV .04 «Marematuka» — B
coctaBe 001e00pa30BaTENbHBIX Y4YEOHBIX MPEAMETOB, (QOPMUPYEMBIX U3 00s3aTEIbHBIX
npeameTHeIXx obmacteit ®I'OC cpennero obmero obpaszoBanus, s crenuanbHocte CIIO ¢
ydetoM npoduist npodheccuoHalIbHOro 00pa3oBaHusl.

1.2. O0masi XapaKTepuCTHKA y4eOHOH TMCIUIIHHBI:
Heab 1 miianupyemsie pe3yabTaTbl OCBOCHUS IMCUHUIIIUHBI:

OcBoenue coaepxkanusi yudeOnoro mpeamera OVY].04 «Marematuka» oOecreunBaeT
JOCTUKEHUE CTYAEHTAMH CIEAYIOIINX PE3yIbTaTOB:

* TUYHOCTHBIX:

— c(hOpMHUPOBAHHOCThH MPEACTABICHUA O MaTEMAaTHKE KAaK YHHUBEPCAIbHOM SI3bIKE HAYKH,
CPEJICTBE MOJIETUPOBAHMS SIBJICHUN U IIPOLIECCOB, UJIEAX U METOJaX MaTEMaTUKH;

— I[OHMMaHWe 3HAYMMOCTH MAaTEMaTUKU JUIsi Hay4YHO-TEXHOJOTMYECKOro Iporpecca,
c(OPMHPOBAHHOCTh OTHOIICHUSI K MaTeMaTHKE KaK K 4acTU OOIIEUeIOBEUECKOM KYJIbTYphl Yepe3
3HAKOMCTBO C UCTOPUEHN Pa3BUTHs MATEMATUKH, 3BOJIIOLUEN MaTEMATUYECKUX UICH;

—  pa3BUTHE  JIOTMYECKOTO  MBIIUIEHUS,  MPOCTPAHCTBEHHOIO  BOOOpa)kKeHMs,
AITOPUTMUYECKON KYJIbTYpPbl, KpUTHYHOCTH MBILIUICHUS Ha YpPOBHE, HEOOXOIMMOM sl Oyayien
npo¢eCCHOHANBHOM IeATENILHOCTH, IS POIOJDKEHHSI 00pa30BaHMsI U caMO0Opa30BaHMs;

— OBJIaJIcHEe MAaTEeMaTUYECKUMU 3HAHUSMHU U YMEHUSIMU, HEOOXOIUMbIMU B TOBCEHEBHOM
’KU3HM, JUII OCBOEHMS CMEXKHBIX €CTECTBEHHO-HAayYHbIX JUCHMIUIMH W JUCIHUIUIMH
npo(eCCHOHANBHOTO LUKJIa, s TMOJydeHus oOpa3oBaHMs B 00JacTsIX, HE TPeOyrOmUX
yrayOJaeHHOW MaTeMaTUYeCKON MOJArOTOBKY;

— TOTOBHOCTh M CIOCOOHOCTh K OOpa3OBaHUIO, B TOM YHCJIE CaMOOOpPa30BaHWIO, Ha
NPOTSKEHUU BCEH JKU3HHU; CO3HATEJIBHOE OTHOLIEHHWE K HENPEPhIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCHEIIHON MpodeccuoHaNnbHON U OOIIECTBEHHON e TENbHOCTH;

— TOTOBHOCTh U CIIOCOOHOCTb K CaMOCTOSITEJIbHOM TBOPYECKOM U OTBETCTBEHHOMU
NeSITEIbHOCTH;

— TOTOBHOCTh K KOJUICKTUBHOU pa60Te, COTpYAHHUYICCTBY CO CBCPCTHUKAMH B



00pa30BaTeNbHOM, OOIIECTBEHHO IOJIE3HOH, y4eOHO-HCCIEe0BATENbCKOM, MPOEKTHON M APYTUX
BUJIAX JEATEIbHOCTH;

— OTHOIIEHHE K PO(eCCHOHAIBHOMN IEATEIbHOCTH KaK BOZMOXXHOCTH y4acTHUsl B PEIICHUU
JIMYHBIX, OOLIECTBEHHBIX, TOCYJapCTBEHHBIX, OOLIEHAIIMOHAIBHBIX Po0iIeM;

* METanpeAMETHBIX:

— YMEHHE CaMOCTOSITENIbHO OINPEAEHATh LEIH JACSITEIbHOCTH M COCTAaBJIATH IUIAHBI
NESITeIbHOCTH;  CAMOCTOSTENBHO  OCYIIECTBNIATh, KOHTPOJUPOBATH M  KOPPEKTUPOBATH
JeSITeIbHOCTh; UCII0JIb30BaTh BCE BO3MOXKHbBIE PECYPCHI JUIsl JOCTHXKEHUS MOCTABJIEHHBIX LENeH U
pean3aluy MIAHOB JESTENbHOCTH; BBIOUPATh YCHEIIHbIE CTPATErMH B PAa3JINYHBIX CUTYaLUAX;

— yMEHHE MpPOAYKTHBHO OOIIATBCA W B3aUMOJAEHCTBOBaTb B IIPOLIECCE COBMECTHOM
JeSITeIbHOCTH, YUUTHIBATh MO3UIMU APYTUX YUACTHUKOB JIEATEIbHOCTH, 3(P(GEKTUBHO pa3pelaTh
KOH()JIUKTBI;

— BJAJCHUE HaBBIKAMU IIO3HABATEIbHOM, Y4eOHO-HCCIEOBATENLCKOM M MPOEKTHOM
NeSITeIbHOCTH, HaBbIKAMU  pa3pelleHuss  MpoOsieM; CHOCOOHOCTb M TOTOBHOCTh K
CaMOCTOSITEIbHOMY IOMCKY METOJOB pPELIEHUsl MPaKTUYECKUX 3a7ad, MPUMEHEHUIO Pa3IuYHbIX
METO/IOB [TO3HAHMS;

— TOTOBHOCTb M CIOCOOHOCTb K CAMOCTOSATENBbHON HH(POPMAIMOHHO-TI03HABATEIBHOM
JESITEIIbHOCTH, BKJIIOYasi YMEHUE OPUEHTHPOBATHCA B PA3JIMYHBIX HCTOYHUKAX HHPOpMaIuH,
KPUTHYECKH OLECHUBATh W MHTEPIPETHPOBATh HHPOPMAIMIO, MOJYy4aeMyI0 U3 Pa3IUYHbIX
HCTOYHUKOB;

— BJAJICHUE SI3BIKOBBIMHU CpEACTBAMHU: YMEHHE SICHO, JIOTMYHO W TOYHO HM3JIarath CBOIO
TOYKY 3pEHUs, UCIIOJIb30BATh aJICKBATHBIE 3bIKOBBIE CPE/CTBA;

— BIIaJICHHE HaBbIKAMM II03HABATEJIbHOM pe(IeKCHH KaK OCO3HAaHUS COBEpIIAeMbIX
JEHUCTBUI M MBICIIUTEIBHBIX POLECCOB, UX PE3yJIbTaTOB U OCHOBaHUI, IPAHUI] CBOETO 3HAHUS U
HE3HAaHMs, HOBBIX IIO3HABATENbHBIX 337a4 U CPEJICTB Ul UX TOCTHKECHHUS;

— LEJEeYCTPEMJICHHOCTh B IIOMCKaX W NPUHATUU PELIeHUH, COO0Opa3uTeNbHOCTh U
MHTYULINS, PA3BUTOCTh POCTPAHCTBEHHBIX MPEACTABICHUI; CIOCOOHOCTh BOCIIPUHUMATD KPacoTy
Y TApMOHHMIO MUPA;

* IPEAMETHBIX:

— c(hOpMHUPOBAaHHOCTb MPEJICTABICHUI O MaTeMAaTUKE KaK 4acTh MHUPOBOH KYyJIbTyphbl U
MECTE MaTeMaTHK{ B COBPEMEHHOM IIMBIIIN3AIINHU, CIOCO0aX ONMUCAHUS SBICHHH peaTbHOTO MUpPA
Ha MaTEMaTHYECKOM SI3BIKE;

— c(OpMHPOBAHHOCTh MPEACTABICHUA O MAaTeMAaTHUYECKUX TMOHATHUAX KaK Ba)KHEUIINX
MaTEMaTUYECKUX MOJIENAX, MO3BOJSAIOIIMX OMHMCBHIBATH M U3Yy4aTh Pa3HbIE MPOLECCHl U SIBICHUS;
MOHUMAaHHE BO3MOKHOCTH aKCMOMATUYECKOT0 MOCTPOCHHSI MAaTEMaTHUECKUX TEOPUH;

— BJIaJICHUE METOJIaMU JIOKA3aTeJIbCTB W aJTOPUTMOB pELICHHs, YMEHHUE UX MPUMEHSITh,
IIPOBOJUTH J1I0Ka3aTENIbHBIE PACCYKICHUS B XOJI€ PELLEHUS 3a/1a4;

— BJAJIEHUE CTaHJAAPTHBIMU IMPUEMAaMM DPELIEHHUs PALHOHAIBHBIX U HMPPALUOHAIBHBIX,
MOKa3aTeNbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKHMX YpPaBHEHHUH U HEPAaBEHCTB, HMX CHUCTEM;



HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM, B TOM YKCJIE JJisl IOMCKA MYTH PELICHUS U
WJUTIOCTPAIIUU PEUICHUS] ypaBHEHUN U HEPABEHCTB;

— c(hopMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHSTHUSIX MAaTEMaTHYECKOTO aHATU3a
U UX CBOICTBax, BJlaJIcHHE YMEHHEM XapakTepu3oBaTh 9 moBeneHue (YHKIUH, HCIOIH30BAHUE
MOJIYYECHHBIX 3HAHUM JIJIs1 ONMCAaHUS U aHAJIN3a peajbHbIX 3aBUCUMOCTEH;

— BJAJCHUE OCHOBHBIMU MOHSTHUSIMU O TUIOCKHUX U TMPOCTPAHCTBEHHBIX T'€OMETPUUECKUX
durypax, Ux OCHOBHBIX CBOMCTBaX; CpOPMUPOBAHHOCTH YMEHUS PACHO3HABATh I€OMETPUUECKUE
burypsl Ha uepTekax, MOJENSIX MU B peaJbHOM MHpE; NPUMEHEHUE HW3YYCHHBIX CBOMCTB
reoMeTpuueckux Guryp u GopmMmyn A peuieHrus TeOMETPUUYECKUX 3a/1a4 U 3a7a4 C MPAKTUYECKUM
COJIepIKaHUEM;

—  cQOpMUPOBAHHOCTh TMpPEACTABIEHUH O TpoleccaXx U  SBICHUAX, UMEIOIUX
BEPOSITHOCTHBIM XapakTep, CTaTUCTUUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHPE, OCHOBHBIX
MOHATHUSAX 3JEMEHTApHON TEOPUH BEPOATHOCTEH; YMEHMI HAaXOIUTh U OIICHUBATh BEPOSTHOCTHU
HACTYIUICHUSI COOBITHI B MPOCTEUIIUX MPAKTUYECKUX CUTYAIUSIX U OCHOBHBIE XapaKTEPUCTUKU
CIIyYalHBIX BEJIUYUH;

— BJIQJICHUE HaBBIKAMU HCTOJIb30BaHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM IPH PEIICHUN
3azay.

2. CTPYKTYPA U COAEPXKAHUE OBIIEOBPA3OBATEJIBHOMN JUCITATLIAHBI

2.1. O0beMm o01Ie00pa3oBaTENbHON AUCHUILINHBI U BUIbI Y4eOHOIi padoThl

Bup yueOHoI padoThI O06bem B yacax
OO6mmit 06beM yacoB
234
B TOM YUCJIE:
. 196
O0BeM "acoB BO B3aMMOJICHCTBHH C MPEMNO/IaBaTelIeM
Jlexuunu, ypoku %4
[IpakrT. 3aHATHA 100
Koncynbrannu 2
34
CamocrosiTeibHas padora
IIpome:kyT. aTTecTAllUSL KOHMPOILHAS paboma, IK3aMEH 4
Hnousuo. npoexm (6xooum & c.p.)




2.2. TemaTH4YecKHii IJIAH U co/iepPKaHue 00111e00pa3oBaTeJIbHOM YueOH Ol
AUACHHIIHHBI

2.2. TemaTu4ecKuii NJIaH U cojiep:kanue yueonoro npeqvera OYIL04Y

«MaremMaTuka»
HaumeHoBaHue Copaepxanne yueOHOro MaTepuaia, 1adopaTopusie padorel 1 (O0beM| YpoBeHb
pa3aejioB U TeM NpaKkTHYeCKHe3aHATHS, CAMOCTOsITeIbHAs padoTa YacoB | OCBOEHHS
o0y4yaromuxcst
1 2 3
BBenenue 1
MaTemaTrKa B HayKe, TEXHHUKE, IJKOHOMHKE, HHPOPMAITHOHHBIX 4
BBenenue TEXHOJIOTUSIX UIPAKTUYECKOU NeaTenbHoCTH. Llenu u 3agaun

M3y4YeHUs] MaTeMaTHKK pH ocBoeHun npodeccuii CI10 u
cnenuanpHocTed CIIO.

Paznen 1. Aaredpa

Conep:xanue yueOHOT0o MaTepuaa 1,2,3
Tema 1.1. PazButne

TOHSITHS OMUCIE  |[[enp1e M panMOHATBHBIE YMCIA. JICHCTBUTENBHBIE YHCIIA. 4

Hpu6ﬂu3¥C€HHbl€ evruucaenust. Komnnexcuvle uucna.

IpakTnyeckue 3aHATHS 4
ApudmMeTrueckre NEUCTBHUSI HAA YUCIaMM, HAXOXKICHHUE
MPUOTMKEHHBIX 3HAYCHUIBETMYUH u

MOTPEIIHOCTEH BEIUNCIICHUN (a0COMIOTHOW |
OTHOCHTEIILHOM).

Tema 1.2. KopHn, Conep:xanue yueOHOro MaTepuajia 1,23

CTenmeHun Kopuu n crenenu. KopHu HaTypallbHON CTENIEHM U3 YKCIA U UX 8
cBoiicTBa. CTETIEHNUC paIlMOHATILHBIMU MTOKA3aTEIIIMU, UX CBOMCTBA.
CrerneHu ¢ AeWCTBUTENbHBIMU MOKa3aTenaMu. Ceolicmea cmenenu
C delicmeumenbHuIM NoKA3amesnem.

Jlorapudm. Jlorapupm uymcna. OcHOBHOE IorapupMuyecKoe
ToKaecTBO. JlecsiTHuHble W HaTypanbHble Jorapudmel. [IpaBuia
IneiicTBuii ¢ norapupmamu. Ilepexos K HOBOMY OCHOBAHHIO.

Jorapu(pmbi

IIpeoGpa3oBanue ajredpanyecKux BbIpasKeHMIA.
[IpeoOpazoBanue pallMOHAIBHBIX, HPPANUOHAIBHBIX CTEICHHBIX,

MOKa3aTeNbHBIX U JIOTAPU(PMUUECKIXBBIPAKEHHH.

IIpakTHyeckue 3aHATHSA 8

Brluucnenne u cpaBHeHHE KOpHEH. BrimoiaHeHue pacueToB C
paluKanamu. Pewenne HppaLMOHAJIBHBIX YpaBHEHU.
Haxoxnenue 3HAYCHUH CTeIeHEeHN c paMOHAIbHBIMUA
MOKa3aTEISIMU. CpaBHEHHE  CTENEHEH. [IpeoGpazoBanus
BBIpOXKCHUM, COJEpXKAIUX CTeneHu. PelleHue mnoka3aTeabHBIX
YpaBHEHUH.

Pemenwne npuknamaeix 3a1ad. HaxoxaeHue 3HadeHuit morapudma
10 TIPOU3BOJILHOMY OCHOBaHHIO. Ilepexos oT 0AHOrO OCHOBaHUS
K gapyromy. BeluncieHune © cpaBHeHHME  Jiorapu()MOB.
JlorapudmMupoBaHue 1 MOTCHITUPOBAHUE BHIPAIKCHHM.

HpI/I6J'II/DKCHHBIC BBIYUCJICHUA W PCHICHUA IPUKIIAAHBIX 3ajady.

Pemenne norapuMuIecKux ypaBHCHHM.

Paznen 2. OCHOBBI TPMTOHOMETPHUU

Conep:xanue y4eOHOro MaTepuajia 1,23




Tema 2.1.

Panuannag mepa yrna. BpamarensHoe nsmxeHue. CuHyc,

OcHoBHBIC
KOCHHYC, TaHI€HC MU KOTaHI'CHC YHCIIA.
MOHSATHS
IIpakTHYecKue 3aHATHS
PaguanHbiit MeTOA M3MEpEHHS YTIIOB BPALICHUS U CBSI3b C
rpagyCHOW MEpPOH.
Tema 2.2. Coaepskanue yueOHOI0 MaTepHaa 1,2,3
OcHoBHEBIE
@opMynbl npuBeneHus. Dopmyibl cnoxeHus. DPopMyibl
TPUTOHOMeTpUYec
KHe To:IecTBa  [YABOCHIS. DOpMYIIbl NOIOBUHHO2O0 yend.
IIpakTHYecKHe 3aHATHS
(OCHOBHBIE TPUTOHOMETPHUECKHE TOXKIECTBA, (POPMYIIBI CIOKEHUS,
YABOEHMUSL.
Coneprxanue yueOHOT0 MaTepuasa 1,2,3
Tema 2.3. [IpeoOpa3zoBanue CYMMBI TPUTOHOMETPHUYECKUX (PYHKIMHA B
IIpeoOpa3zoBanust
. [POM3BEICHUE U POU3BEACHUS B CyMMY. Buipaoicenue
MPOCTEHIINX MpUOHOMempU4ecKux QYHKYull yepe3 manzeHc noilo08UHHO20
TPHIOHOMETPUYEC |0y 00y,
KHX 0
BbIpAsKEHHii PaKTHYeCKHE 3aHATHUS
[MpeoOpa3oBaHre CyMMBI TPUTOHOMETPUYECKUX PYHKIHN B
MpOU3BEICHNUE,TPeoOpa30BaHIe TPOU3BEICHHS
TPUTOHOMETPUYECKUX QYHKIUH B CyMMY.
Coneprxanue yueOHOT0 MaTepuasa 1,2,3
Tema 2.4. [Ipocreiimye TpUroHOMeTpUYECKNE YPaBHEHMS.
Tpuronomerpuu | /lpocmetimuempuconomempuieckue HepageHcmaa.
eCKHe OO6patHble TPUTOHOMETpUYECKUE HYHKLIUH. APKCHHYC,
YPABHCHUA 1 APKKOCHHYC, apKTaHT€HC
HepaBeHCTBA
IpakTnyeckune 3aHATHS
[Ipocreiimne TPUrOHOMETPUIECKHE YPABHEHHUS 1 HEPABEHCTBA.
OO6patHble TpUroHOMETpHUYecKre QYHKIIMU: apKCHUHYC,
ApPKKOCHHYC, apKTaHT€HC.
Paznen 3. DYHKLINH, UX CBOHCTBA U rpaguKu
Conep:xanue yueOHOro MaTepuajia 1,2,3
@®yukuun. OOnacTe ompenesieHUs ¥ MHOXECTBO 3HAYCHUH;
rpaduk QYHKIHUH, TOCTpOeHHe TpadukoB (PYHKIWH, 3aTaHHBIX
Pa3IUIHBIMA CITIOCOOAMHU.
CaoiictBa (pyHKUMH. MOHOTOHHOCTH, YETHOCTH, HEUETHOCTH,
OrpaHUYEHHOCTh, NEPUOAUMYHOCTh. [IpOMEKyTKH BO3pacTaHus M
yObIBaHUS, HauOOMNbIlee W HAaWMCHbIEe 3HAYCHUS, TOYKU
Tema 3.1.

DOyHKIUM, UX
CBOJiCTBA M
rpaguxun

JKCTPEMYyMa. I'paduueckas nHTepnperauus.  IIpumepsl
(YHKLIMOHANBHBIX 3aBHCUMOCTEH B pEalbHBIX IpoLEeccax Hu
SABICHUAX. ApHuMeTHUecKue ornepauud Haja  (QYHKIUSIMH.
Cnoxuast GpyHkuus (kommosuius). [lonsmue o HenpepvieHOCmU

dynxyuu.
Oopatnbie dyuxkuuu. Obracme onpedeienus U 00aACMb

sHauenutl oopammuou pyuxyuu. I pagux odpammnoii gyurxyuu.




IIpakTHyeckue 3aHATHSA 8
[Ipumepsl 3aBUCHMOCTE MEXIy MEPEMEHHBIMA B pealbHBIX
mporeccax W3 CMEXKHBIX AuCIMIUIMH. OmpeneneHue (QyHKIHH.
IMoctpoenne wu ureHwe rpadukoB QyHkWn. HccnemnoBanue
¢ynkumu. CBOHCTBa JIMHEHHOHM, KBagpaTHYHOH, KYyCOYHO-
JTUHEWHOW U JpoOHOo-NMHelHoW (yHkmiA. HenpepbiBHbIE H
nepuoguueckue (pynkruu. CBoWcTBa ¥ TpaQuKH CHHYCA,
KOCHHYyCa, TaHI€Hca M KOTaHTeHCa.
OO6patHbie (byHKIMU u 17 rpaduKy. OO0partHbie
TPUTOHOMETPUYECKUE (DYHKIINH.
Tema 3.2. Copaeprxanue yueOHOTo MaTepuasa 4
CreneHHble, Onpenenenus (GyHKIUA, MUX CBOWCTBA W rpadukw.
NnoKa3arejbHbIe, [IpeoOpazoBanus rpadukos. [lapannenbHbI epeHoc,
JorapupMuuecKne | CUMMETPHsI OTHOCUTEIBHO OCEH KOOPAMHAT U CUMMETPHUS
U TPUTOHOMETPUY | OTHOCHTEJIFHO Hadana KOOPAMHAT, CHMMETPHS OTHOCHUTEIHHO
ecKue (PyHKIMH. npsiMoit Y = X,
O6parubie pPACTSDKEHUE U CKATUE BAOJIb OCEH KOOpJAUHAT.
TPUTOHOMETPI IIpakTHYecKkue 3aHATHSA
ecKkue PyHKuuu
[IpeoOpa3zoBanus rpaduxa GbyHKIUH. T'apmonnueckue
KoJeOaHus. IIpuknagHsie 3a7a4u. IToka3aTenbHsle,
JorapupMUYEcKue,  TPUTOHOMETPHUYECKHE  ypPaBHEHUS U
HepaseHcmea.
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- [logroroBka noknaga Ha TeMy «CIOXeHHE TApPMOHUYECKUX
KoseOaHui
Paznen 4. Hauyana maTtemaTu4yeckoro ananausa. MHTerpas u ero
NpuUMeHeHne
Conep:xanue yueOHOro MaTepuajia
HocnenoparesbHocTH. CriocoObl 3a1aHK U CBOWCTBA YUCIIOBBIX | 8
[OCJIEI0BATENbHOCTEN. Houamue o npedene
nocnedosamenvrnocmu. Cywecmeoganue npeoena MOHOMOHHOU
02PAHUYEHHOU nOC1e008ameNbHOCU. CymMupoBaHue
nocjenoBaTeNIbHOCTEH. beckoHeuHO yObIBatomas reoMeTpuIecKas
Tema 4.1. MPOTPECCUS U €€ CyMMa.
Hauaua Mpouseoanas. I[lonsrne o mnpou3BogHONW (PyHKIMH, ee
MATEMATHYECKOr0 | FeOMETPHUYECKUI U (PU3MUECKUl CMBICI. YpaBHEHUE KacaTelbHOM
aHajau3a kK Tr1paduky ¢yakuuu. IlpowsBogHble CyMMBI, pPa3HOCTH,

MIPOM3BEICHUS, YaCTHBIE. [IpownsBognbIe OCHOBHBIX
aJieMeHTapHbiXx  (yHKnuid. [IpuMeHeHHe TNPOW3BOMHOW K
WCCIICIOBaHUIO  (QYHKIMHA W TIOCTPOEHHIO  TpaduKOB.
Ilpoussoouvie 0bpamuoll QyHKYuu U KOMHOUYUU YHKYUU.
IIpumepbl  UCHOJIB30BAHUS MPOU3BOJHOM JJISI  HAXOXKJICHUS
HaWJIy4ylIero pelieHus B

MPUKJIQJAHBIX 3a/1adax. Bropas mpou3BojHas, €€ TeOMETPUUECKUIA
u Qusnueckuii cmbicil. HaxosxaeHue CKOpPOCTH s Ipoliecca,

3aJJaHHOTO (OPMYJIOH U rpaduKOM.

HpaKanecmle 3aAHATUA
Yucnosas IoCICa0BaTCIbHOCTD, CITOCOOBI cC 3alaHud,

BBIYHCJICHUA YJICHOB IOCJICA0BATCIIbHOCTH. Hpe}leﬂ

MIOCJICI0BATENIbHOCTH. beCKOHeUHO yObIBaIoIIas reoMeTpuyecKas




nporpeccus. [Ipou3BoaHas: MEXaHUYECKUNA U TE€OMETPUUECCKUI

CMBICI  HPOU3BOJIHOM. YpaBHeHuE KacaTeJIbHOI
UccnenoBanre (QyHKIMHA C TMOMOIIBIO MPOU3BOTHOM.
Haxoxxaenne HamOoIbIero,HaMMEHbBLIETO 3HAUCHHSI

OKCTPEMAJIbHBIX 3HAYCHUI (I)YHKI_II/II/I

Tema 4.2.
HuTerpay u ero
NpUMeHeHne

Copaeprxanue yueOHOTo MaTepuasa

IlepBoobGpa3nas H HHTerpai. IIpumenenne
OIIpeIeIEHHOT O UHTErpana
Ui
HaXO0XICHUS IIOILAN KPUBOJIMHEHHOMU
Tpaneuuu. dopmyna
Herorona—JleitOnnua. [Ipumepsr

MIPUMEHEHUS MHTErpajia B QU3UKE U TE€OMETPHUH.

IIpakTHYecKkue 3aHATHSA
HHurerpan u  nepBooOpa3Has. Teopema
Hrrorona—/JleliOHua. [Ipumenenune

HWHTCIrpaJia K BBIYHUCIICHUTIO (1)I/I3I/I‘IGCKI/IX BCIINYHUH 1 HJ'IOIIIﬁ)IGﬁ.

Pa3nen 5.

'YpaBHeHHUS U HEPaBeHCTBA

Tema 5.1.
YpaBHenus u
HepaBeHCTBA

Coneprxanue yueOHOT0 MaTepuaja

YpaBHeHHUsT M CHCTeMbl YpPaBHeHHil. PanuoHaibHEBIE,
HPPALMOHAIbHBIC, IIOKA3aTEIbHBIE M  TPUTOHOMETPUYECKHE
YpaBHECHUA U CUCTCMBI. PaBHOCHIBHOCTH ypaBHeHHﬁ, HCPABCHCTB,
cuctreM. OCHOBHBIE TIpUEMBI WX pelleHus (pa3ioKeHHe Ha
MHOXUTENIA, BBEICHHE HOBBIX HEHU3BECTHBIX, IIOJCTAHOBKA,
rpaduuecKuii MeTox).

HepagencrBa. PanyioHanbHble, UPpalOHAIBHBIE, [I0KA3ATEIbHBIE
U mpuzoHomempuyeckue HepaBeHCTBA. OCHOBHBbIE IIPUEMBl HUX

pelIeHusI.

Hcnonb3oBanue cBOMCTB M rpaduKoOB (PyHKIUI NIPH pelIeHHH
ypaBHeHMiIi W HepaBeHCTB. Meron uHTepBanoB. M3o0paxeHnue
Ha KOOPJAMHATHOM IIJIOCKOCTH MHO>KECTBA PELICHUN ypaBHEHUH U
HEPaBEHCTB C IBYMS IIEPEMEHHBIMU M MX CUCTEM.

Hpukaagnsie 3amaun [IpumeHeHne mMaTeMaTHUYECKUX METONIOB
JUTSL PEIICHUS] COJIEPIKATENbHBIX 3a/1ad M3 Pa3IMYHBIX obOnactei
HayKd ¥ TPAKTHUKH.

WHTtepnperauyst pe3ysprara, y4eT peajbHbIX OTPAHUYEHU.

IIpakTHYecKkue 3aHATHA
Kophu ypaBHeHuil. PaBHOCHIIBHOCTD ypaBHeHUit. [IpeoOpa3zoBanue
YpaBHEHHUH.

Pa3nen 6.

KomOnHaTopuka, CTATHCTHKA U TEOPHUS
BEePOATHOCTEI

Conep:xanue y4eOHOro MaTepuajia




OcCHOBHBIE TIOHATHA KOMOMHATOPHUKH. 3aJaud Ha MOACYET 4Hcia
pa3MeIlIeHN, MEepecTaHOBOK, coyeTaHuid. Penienwe 3agau Ha

Tema 6.1. nepebop BapuantoB. Dopmyna Ounoma Herotona. CsolicTBa
ieMeHThI OMHOMUHANBHBIX K03((dunenToB. TpeyroasHUK
KOMOUHATOPUKH IMackas
IMpakTHYeckue 3aHATHS
Uctopust pa3BuTusi KOMOMHATOPHKH, TEOPHU BEPOSTHOCTEH H
CTAaTUCTHKH M WX POJIb B Pa3lMYHBIX cepax YenoBedecKoit
JKu3HenesTenbHOCTH.  [IpaBuna komOuHaTtopuku. Pemenue
KOMOWHATOpHBIX ~ 3ajady.  Pa3MemieHus,  coyeTaHUs |
nepectaHoBkd. buHOM Hplorona u TpeyromsHuk [lackans.
IIpuknagHsie 3a1a4n.
Conep:xanue y4e0HOro MaTepuajia
CoObiTHE, BEpPOATHOCTH COOBITHS, CIIOKEHHE H YMHOXXEHHE
Tema 6.2. BeposiTHOCTEH.  [lowamue o0  He3agucumocmu  cOObIMUIL.
/IeMEHTBITeOPHH Juckpemnas cayuaiinaa eenuyuHa, 3aKOH ee pacnpeoeneHusl.
BCPOSITHOCTCH Yucnosvle Xapakxmepucmuxu OUCKPEemHOU CIYHAUHOU 6eTUYUHDL.
Tonsamue o 3axone 6orbUIUX YUCE.
IIpakTHYecKkue 3aHATHSA
Kiaccuuaeckoe onpenencHue BEpOATHOCTH, CBOMCTBA
BEPOATHOCTEH, TEOpEMa OCYMME BEPOSTHOCTEH. Briuncnenue
BeposiTHOocTel. [Ipukinaanble 3agauu.
Coneprxanue yueOHOT0 MaTepuaja
Tema 6.3.
JJIeMEeHTEI [IpencraBnenue JIAHHBIX (Tabmuel,
MaTeMaTH4YeCKOil JMarpamMmmel, TpaduKn), 2eHepaibHas
CTATHCTHKU COBOKYNHOCMDb, 8bIOOPKA, CpedHee apupmemuieckoe, MeOuand.

Tousimue o 3ad0auax
Mmamemamuyeckoi cmamucmuxu. Pewenue npakmuieckux
3a0au ¢ npumeHenuem




BEPOAMHOCNHbIX Memooos.

IIpakTHYecKue 3aHATHA 4
[IpencraBnenne uncinoBeIX NaHHBIX. [Ipuknagabie

3aJIauH.
Paznen 7 I"'eomeTpust
Conep:xanue y4e0HOro MaTepuajia 1,2,3
Bzammuaoe  pacnonoxeHnme ~— ABYX ~— MHpSAMBIX B 6

npoctpaHcTBe. IlapamienbHOCTh OPSIMOA U IJIOCKOCTH.
[NapannensHOCTH mIOCKOCTEH. IlepneHauKynIIpHOCTH
NpsIMOM M TUIOCKOCTH. [lepneHaukynsap ¥ HakJIOHHas.
Yron Mexay NpsMOU U IJIOCKOCTBIO. J[ByrpaHHBIN yroi.

Tema 7.1. Yron mMexay miockocTaMHU. [lepneHauKynapHOCTh IBYX
[psamble n IUIOCKOCTEH. I'eomerpuueckue npeoOpa3oBaHus
MJIOCKOCTH B MIPOCTPAHCTBA: MNapaJICIbHBIM IEPEeHOC, CUMMETPUs

NMPOCTPAHCTBE OTHOCHTEIIEHO IUIOCKOCTH. [apannensHoe
MIPOEKTHPOBAHUE.

Inowaov opmoeonanvroii  npoexyuu. WV3o0paxenne
MPOCTPAHCTBEHHBIX QUTYP.

IIpakTHyeckue 3aHATHS 8
[Ipu3Haku B3aUMHOIO PACHOJIOKEHHUS TPSAMBIX. YTOI
Mexay NpsAMbIMH. B3anumHOe pacronoxeHue npsMbIX U
miockocTed.  lleprmennukynsap ¥ = HakIOHHas K
IUDIOCKOCTH. YTOJI MEXIY MNpsSMOM MW INIOCKOCTEIO.
TeopemMbl 0 B3aUMHOM paclOJOKEHUHU MPSIMOH U
miockocTH. TeopemMa o0 Tpex NepHEHIUKYJIApax.
[Ipusnakn u CBOICTBa NapajIeIbHbIX u
MEePIEeHANKYJISIPHBIX INIOCKOCTEW. PaccTosiHie OT TOYKH
JI0 TIOCKOCTH, OT MPSIMOM /0 TUIOCKOCTH, PAcCTOSTHHE
MEXAY IUIOCKOCTSMM, MEXIY CKPEIIUBAOIIMMUCS
NpSMBIMH, MEXAy TPOU3BOJIBHBIMH  (QHTYypaMu B
npoctpancTie. [lapannensHoe MPOEKTHPOBAHHE U €ro
cBoiicTBa. Teopema o niowaou

Opn'ZOZOHCUleOIZ npoexkyuu MHO20y20/IbHUKA. Bzanmuoe

pacroioKeHHEe POCTPAHCTBEHHBIX QUTYP.

Coneprxanue yueOHOT0 MaTepuaja

Tema 7.2.
MHOrorpaHHAKH Bepmmssi, peodpa, rpaHu MHOTOTPaHHUKA. 2

ITpusma. [Ipamas u uakronnas tnpuszma. IlpaBunbHas
npusma. [lapannenenumnen.

Ky0. [Tupamupa. [IpaBunbHas nupamuia. YcedeHHas
nmupamuna. Terpasap. Cummerpuns KyOe, B
napajuieNienuIese, B mpusme u nupamuje. CeueHus Kyoa,
MpU3MBI U THpamMuabl. [IpeacraBienre o mpaBUITBHBIX
MHOTOTPaHHUKAX (TeTpasdjpe, Kyoe,

OKTadApe, AOACKadIPe U UKOCASAPE).

I[pakTnyeckune 3aHATHS 6
Paznnunbie BUABI ~ MHOTOTPAaHHHKOB. Ux

MHOT'OIrpaHHUKOB. Hnomam: MMOBCPXHOCTHU.
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- [loaroToBka AOKJIaga Ha TEMY
«IIpaBuiibHBIE U
MOJIyTIPaBUIIbHBIE
MHOT'OI'PaHHUKN;

- [loxroroBka moKiIaga Ha TEMY
«Konnueckue ceueHus U UX MPUMEHEHUE B

TCXHHUKEC).

Conep:xanue y4eOHOro MaTepuajia

Tema 7.3. Teaan
MOBEPXHOCTH
BpallleHust

Hunuaap u koHyc. YceueHHbll KoHyc. OcHOBaHUE, 4
BBICOTA, OOKOBasi IOBEPXHOCTb,

oOpasyromasi, pa3sepTka. OceBble CEUEHHSI U CEYCHUS,
napamiensHsle ocHoBanuto.llap u cdepa, ux ceuenus.

KacarenpHasi III0CKOCTB K cdepe.

IIpakTHYecKkue 3aHATHSA 2
Bunsl cummerpuii B mpoctpancTBe. CuMMETpHs T
BpallleHUsI 1 MHOTOTPAHHUKOB.

Coneprxanue yueOHOT0 MaTepuasa

Ob6veM u ero wusmepenue. MHrerpampHas Qopmyna 4
Tema 7.4. oobema. @Dopmynbl o0beMa Kyba, MPSIMOYTOJILHOTO
H3Mepenus B napaiieNnenuneaa, Npu3Mbl, IHIHHApa. DopMyIsl
reoMeTpuu oObemMa mUpaMuabl U KoHyca. DopMynbl IUIOIAAN
MOBEPXHOCTEH LMUIHHIpPA U KoHyca. Dopmyibl 00bema
mapa u miomaau chepbl. [lomodue Ten. OTHOIICHUS
momaaen
MOBEPXHOCTEH 1 00EMOB TT0100HBIX TEI.

IIpakTHYecKue 3aHATHS 4
Brruncienue miomaaei 1 00beMOB.

Conep:xanue y4eOHOro MaTepuasia

[IpsamoyronbHas (1ekapToBa) cucTemMa 6
KOOPJMHAT B 1IpocTpaHcTBe. Popmyna

PACCTOSIHUS MEXKIY ABYMs TOUKaMU. Y paBHEHHUS
Tema 7.5. cdepsl, nrockocmu u npamou.Bextopsl. Moayis

KoopMHATDI 1 BekTopa. PaBeHcTBO BekTOopoB. ClioskeHHe

BEKTOPBI BEKTOPOB.
YMHOKEHHE BEKTOpa Ha ynciio. Paznoxenue

BEKTOpa I10 HAIPaBJICHUSIM. Y TOJIMEXKLY ABYMS
BekTopamu. [Ipoekius BekTopa Ha OCb.

Koopnunatsr BekTopa.

CkasnsipHOE pon3BeIeHNe BEKTOPOB. Mcnoap3oBanme

KOOpAWHAT U BEKTOPOB IIPpU

PECICHUN MAaTEMATHYCCKUX U IPUKIIAAHBIX 3a1a4.




=

IIpakTHYecKue 3aHATHSA 2
Bexropsl. [lelicTBus ¢ BekTopamu. JlekapToBa cucrema
KOOpJMHAT B IPOCTPAHCTBE. Y paBHEHNE OKPYKHOCTH,
cdepsl, mockocTu. PaccrosiHre MeXy TOUKaMH.
JlelicTBUA ¢ BEKTOpaMu, 3aJITaHHBIMU KOOpIMHATaAMHU.
CkansipHoe npou3sBeieHHE BEKTOpoB. BekTopHoe
ypaBHEHHE MPsIMOM U TUIOCKOCTH. Mcrionb30Banne
BEKTOPOB IIPH JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHH.

KouncyabTanumn

JI71st XapaKTepUCTHKH YPOBHS OCBOSHHS y4eOHOTO MaTepHaia UCIOIb3yIOTCs CIeAyIoIue 0003HAYCHNUS:
- 03HaKOMUTEJIbHBIN (y3HaBaHUE U3yUYEHHBIX OOBEKTOB, CBOICTB);

- PENPOAYKTUBHBIN (BBIIIOJHEHUE AEATEIIBHOCTH 110 00pa3ily, MHCTPYKLUHU, METOJUUYECKUM
PEKOMEHAALUAM WU 110/1 PYKOBOJCTBOM NpENoAaBaTes);

- IPOYKTUBHBIN (TJIAHUPOBAHUE U CAMOCTOSATEIHHOE BBINOJIHEHHUE JEATEIIbHOCTH, PEILICHUE
MPOOJIEMHBIX, CHTYallMOHHBIX 33/1aHUH ).

2.3 XapakTepuCTHKA OCHOBHBIX BUA0B Y4eOHOMH 1eATEJIbHOCTH 00y4aI0INXCS

Copnep:xanue XapaKkTepuCTHKA OCHOBHBIX BH/0B 1eATe1bHOCTH CTYAEHTOB
o0y4eHuUs (Ha ypoBHe y4eOHBIX AeliCTBHI)
O3HakoMJIEeHME C pOJbI0 MaTeMaTUKM B HayKe, TEXHHUKE, HSKOHOMUKE,
Beenenune UH(POPMALIMOHHBIX TEXHOJOTHSX U MPAKTHUECKON JesTenbHOCTH. O3HAaKOMIICHHE

C OCIIMHU W 3ajad4aMH U3Y4YCHHA MATCMATHKU IIPU
ocoenuu npodeccuii CI1O u cnenuansuocteii CI10.

1. AVITEBPA

Pa3BuTHe NOHATHSO
YyHucCJIe

Boinonnenue apugmMernyeckux IEHCTBUM HaJ 4YuCIaMM, coyeTas YCTHBIE U
NUCbMEHHBbIE MpueMbl. HaxoxaeHue NpUOIMKEHHbIX 3HAYEHUH BEIMYUH U
MOTPEIIHOCTE BBIYUCIEHUN (aOCONMIOTHOM M OTHOCHUTENBHOW); CpaBHEHHUE
YUCIOBBIX BbIpakeHud. Haxoxnenuwe ommbok B mpeoOpa3oBaHUsAX U
BBIUMCJIEHUSIX (OTHOCHUTCS KO BCEM

MYHKTaM [IPOrPaMMBbI).




Kophu, crenenn,
Jorapugpmsl

O3HakoMJIEHME C TIOHATHEM KOpHS N-H CTENEeHW, CBOMCTBAMHU pPaJUKalIOB M
MpaBWIAMU CpaBHEHUs KOpHen. DOpMylnMpOBaHHUE OINPEACICHHUS KOpPHS U
CBOMCTB KOpHEH. BpluncieHne u CpaBHEHHE KOPHEW, BBIIIOJIHEHHE MPUKHIKH
3HaueHusi KopHs. [IpeoOpa3oBaHHWe 4YHCIOBBIX W OYKBCHHBIX BBIPAKCHHIA,
coJlepKalliX paJuKaibl. BeIMogHEeHHEe pacyeToB MO (GopmyliaMm, COJEpKaLUM
paJuKallbl, OCYIIECTBISiE HEOOXOIMMBIE TIOACTAHOBKH U MPEOOpPa3OBAHMS.
OnpeneneHne paBHOCWIBHOCTH  BBIDAXKEHMM ¢  paaukanamu. PemieHue
UPpPALMOHATBHBIX  ypaBHEHUW. (O3HAKOMJIEHHME C TOHSTHEM CTENEHU C
JICHCTBUTENIbHBIM TOKa3aresieM. HaxokJieHne 3HauYeHHil CTENeHH, HCIOIb3ys
pr HEOOXOJMMOCTH HHCTPYMEHTAJIBHBIE CPEICTBA. 3amUChIBAHUE KOPHS N-i
CTEMeHH B BHJAE CTENEHM C JPOOHBIM I[OKa3aTeJeM M  HaoOOpOT.
DopmMyJIMpPOBAaHUE CBOMCTB CTEIECHEN. BBIUMCIICHUE CTENEHEN ¢ pallMOHAIbHBIM
MIOKa3aTeJIeM, BbIIOJHEHNE NPUKUIKNA 3HAYCHUSI CTEIICHU, CPABHEHUE CTEIEHEH.
[IpeoOpa3zoBanue YUCIOBBIX M OYKBEHHBIX BBIPRKCHHUH, COJEpIKAIIUX CTEICHH,
NpUMEHss cBoMcTBa. PemieHue mokas3aTelbHbIX ypaBHEHHMU. (O3HaKOMJIEHHE C
MPUMEHEHUEM KOPHEM W CTENEHEW TMpH BBIYUCICHUH CPEIHUX, JCIICHUU
OTpE3Ka B «30JI0TOM CEUEHUU».

Pemenue IMPUKIAAHBIX 3aa4 Ha CJIOKHBIC IIPOLICHTHI.

IIpeoOpazoBanue
ajredpanvecKux
BbIPAKEHH I

Brimonnenue npeodpazoBaHuii BEIpaXXEHUH, TpUMEHEHHE (HOPMYJI,CBSI3aHHBIX CO
CBOMCTBaMHM CTereHel u sorapudmon. Omnpenenenue

o0JyacTu TOMYCTUMBIX 3HaYeHHUH JorapuMuyeckoro BbIpaxkeHus.Pemienne
Jorapu(pMUUECKUX ypaBHEHHI.

YTJIOB IIOBOPOTA U OCTPBIX YIVIOB MPSIMOYIOJBHOIO TPEYTrOJIbHUKA U
00BSICHEHUE UX B3aMMOCBSI3H.

OcHOBHBIE
TPUTOHOMETPHYECK
e TOXKIeCTBA

HpI/IMeHeHI/Ie OCHOBHBIX TPUTOHOMCTPHYCCKUX TOXACCTB
BBIUMCIICHHS 3HAUCHHI TPUTOHOMCTPHUUCCKUX (I)YHKI_[I/Iﬁ 1o OHHOﬁ n3
HUX.

JUIA

N3yueHre OCHOBHBIX (OPMYJI TPUTOHOMETPUU: (DOPMYJIIbI CIOKEHUS, YIBOCHHUS,

IIpeoOpasoBanus npeoOpa3oBaHus CYMMbl TPUTOHOMETPUYECKHX (YHKIMM B MPOU3BEACHUE U
NpoCTeHIIuX IPOU3BENECHUS B CYMMY M IIPUMEHEHHE TIpU BBIUUCICHUHM 3HAYCHUS
TPUTOHOMETPUYECKHX |TPUTOHOMETPHUYECKOrO BBIPAKEHHS M ynpolueHus ero. (O3HAKOMIIEHHE CO

BbIPasKeHH i CBOMCTBAMM CHUMMETPUHU TOYEK
Ha €JUHUYHOM OKPYXHOCTM U TpPUMEHEHHEe uX I BbIBoAa GopMyl

PUBEICHUS.

Pemenne mno ¢dopMmynaM u TPUTOHOMETPUYECKOMY KPYry MpPOCTEHIINX
IIpocreiimme TPUTOHOMETPUUYECKUX ypaBHEHUH. I[IpumMeHeHHe OOLIMX METOJIOB peIIeHUs

TPUTOHOMeETpHYeCKHue
YPaBHEHHS U

HEpaBeHCTBa

ypaBHEHUU (MIpUBEACHHUE K JMHEHMHOMY, KBaJpaTHOMY, METOJ pa3JIOKEeHUs Ha
MHOJKUTENIH, 3aMEHbl [EPEMEHHONW) TIpU PELIEHUM TPUTOHOMETPHUYECKHUX
YpaBHEHUM.

YMeHue oTMmeuaTb Ha Kpyre peleHHs HPOCTEHIIMX TPUTOHOMETPUUYECKHUX
HEPABEHCTB.




Apkcunyec,
APKKOCHHYC,
APKTAHI€HC YHCIa

O3HakoMJIEeHHME C TIOHATHEM OOpaTHBIX TPUTOHOMETPUUYECKUX (YHKIUIL.
W3yuenue omnpenerncHUN apKCUHyca, apKKOCHMHYCa, apKTaHIE€HCa 4YuCIa,
dbopMyIupOBaHHUE UX, H300paKEHNUE HA

€IMHUYHOU OKPYKHOCTH, IPUMEHEHUE IIPU PEILICHUH YPABHEHUM.

. ®YHKIINH, UX CBOMCTBA U TPA®UKH

®yukuuu. IlonsaTueo

O3HakOMJIEHHE C IIOHATUEM IIEPEMEHHOM, IpUMEpamMH 3aBUCUMOCTEH MEXIy
nepeMeHHbIMU.  O3HaKoOMJieHHME C  TOHATHeM rpaduka, ONpeAeieHHUe
NPUHAAISKHOCTH TOYKH Tpaduky ¢ynkuuu. OmnpeneneHue 1o ¢opmyie

HeNpepbIBHOCTH npocTeiiiell 3aBUCUMOCTH, Buja ee rpaduka. Belpaxkenue no ¢opmysne ogHoH
GyHkumuun nepeMeHHoil uepe3npyrue. O3HaKOMIIEHHE C OIpeiesieHueM (yHKIINH,
dopmynupoBanue ero. Haxoxaenue obsnactu onpeaeneHust 1 00JacTi 3HaYeHUH
GyHKIIHH.
CpoiicTBa O3HakomiieHHE C TNpuMepaMH (YHKIMOHAJIBHBIX 3aBUCUMOCTEHl B peajbHbIX
(yHKIuM. npoueccax M3 CMEXHBIX JUCHUIUIMH. O3HAakOMJIEHHE C JOKa3aTeJIbHBIMU
I'pagpuueckas pacCyKIeHHUIMU HEKOTOPbIX CBOWCTB JMHEMHOW M KBaJApaTUYHOM (QyHKLUI,
HHTEpIperanus. IIPOBEJICHUE MCCIIEA0BAHUS JINHEHHOM, KyCOUHO-JIMHEHHOM, TPOOHO-TMHEWHON U
IIpumepsl KBaJpaTUUHOW (yHKUUH, mocTtpoeHue ux rpaduxos. IloctpoeHue u uteHue
¢yukuuoHaabHbIX  [TpadukoB ¢pynkuuil. MccnenoBanue ¢ynkiun. CocraBieHue BUIOB (DyHKIUI
3aBHCHMOCTEH B [0 JJaHHOMY YCIIOBUIO, PpEIIEHHE 3aJad Ha DJKCTpeMyM. BbinonHenue
peajbHbIX npeoOpa3oBanuii rpaduka GyHKINU.
npoueccax HABJICHUAX
Oo0paTtHble N3yuenne  moHsATHS ~ OOpaTHOM  (QYHKUMH,  OIpeleleHue BUJA W
pynxkuun NOCTpOEHUE rpaduka oOpaTHOM (YHKIMHU, HAXOXKJEHUE ee 00J1acTh

orpenienieHuss U obsiacTu 3HaueHui. [IpuMeHeHne cBOMCTB QyHKIMHIIPH
MCCJIEIOBAHUM YPABHEHUMI U PELICHUH 3a/1a4 HA DKCTPEMYM.

O3HaKOMJIEHHE C TTIOHATHEM CI0KHON (PYHKIUH.




CreneHHble,
noKa3arteJibHbIe,
JorapupmMuyecKuen
TPUTOHOMETPHYECKHE
byHkumnm.
OopatHble
TPUTOHOMeTpHYecKue
GyHkumnu

Breruncnenne 3HaueHMid (GYHKIMA TIO 3HAYCHUIO aprymeHTta. OmpenencHue
MOJIOKEHUS TOYKU Ha Tpaduke 1Mo ee KOOpAUHATAM B Ha000poT. Mcmonp3oBanue
CBOMCTB (YHKIIMHA JUII CpaBHEHUS 3HAYCHWH CTeNeHeH U JorapugmoB.
[TocTtpoenne rpauKoB CTENEHHBIX U JorapudMuueckux ¢yHKuui. Pemenue
NOKa3aTeIbHbIX M JIOrapu(PMHUUECKHX YPaBHEHHI M HEPABEHCTB 110 M3BECTHBIM
anroputMaM. (O3HaKOMJIEHHME C TIOHATUEM HENPEPHIBHOM MEPHOIUNUECKOMN
¢GyHkuuy, (OopMyIMpOBAaHHE CBOMCTB CHHyca M KOCHHYCA, IOCTPOCHHE HX
rpa¢ukoB. O3HAKOMIJIEHHE C TOHATUEMTAPMOHHYECKUX KOJIEOaHUI U pUMepaMu
rapMOHUYECKUX KOJeOaHUM Juid OmucaHMs IpPOLEcCOB B (U3MKE M APYruX
oOnactsx 3HaHUA. O3HAKOMJIEHHME C IIOHATHEM pa3pbIBHOW NEPUOAMUYECKOMN
GyHKUMU, GOPMYJINPOBAHUE CBOICTB TaHr€HCa M KOTAHIEHCA, MOCTPOCHUE HMX
rpa¢pukoB. IlpumeHenue CBOWUCTB (YHKIHMIA i1 CpaBHEHHS 3HAYCHUM
TPUTOHOMETPUUYECKUX (QYHKLUH, pPELIeHHUs TPUTOHOMETPUYECKUX YpaBHEHUH.
[Toctpoerne rpadukoB  OOpaTHBIX  TPUTOHOMETPUYECKHX  (QYHKIUH W
onpeneneHue 1o rpadpukaM HUX CBOMCTB. BeimonHeHue mnpeobpa3zoBaHus
rpaduKoB.

4. HAYAJIA MATEMATHYECKOI'O AHAJIN3A. MHTEI'PAJI 1 ET'O

INPUMEHEHHUE

ITociaenoBaTebHOCTH

O3HakoMJIeHHE C TOHATHEM YMCIOBOM IOCIEI0BaTEIbHOCTH, clocobaMu ee
3aJaHusl, BBIYMCICHUAMH ee wieHoB. O3HaKOMJIGHHWE C TIOHSATHEM Ipeena
nocienoBarenbHOCTH. O3HAaKOMJIEHHE C BBIYHMCICHHEM CYMMbl OECKOHEYHOIO
YUCJIOBOTO psiia Ha TPUMEpPE BBIYUCICHUS CYMMBbI OECKOHEYHO YOBIBArOIIEH
reoMeTpruecKoi mporpeccuu. Pemenue 3a1au Ha IpuMeHEeHHe GOPMYIIbl CYMMBI
0ecKOHEYHO yObIBaIOLIE TeOMETPUUECKON TPOrPECCHH.

IIpousBoanas u ee
NnpUMeHeHHe

O3HakoMJIEHHE C TIOHATHEM NpPOou3BOAHOM. M3yueHnue u ¢opmynupoBaHHue ee
MEXAHUYECKOTO U TE€OMETPUYECKOTO CMBICIIA, U3YUEHHUE aJITOPUTMa BBIYUCICHUS
IPOM3BOJHON Ha NpPHUMEpPE BBIYMCIEHUS MIHOBEHHOH CKOPOCTH U YIJIOBOTO
ko3 duurenta kacarenbHoi. CocTaBieHHe ypaBHEHHs KacaTelbHOW B oO0IIeM
BUJle. YCBoeHHE mpaBwil audepeHIrpoBaHus, TaOIHIBI MPOU3BOIHBIX
3JIEMEHTapHbIX (PYHKIMH, npuMmeHeHue Ui IuddepeHIpoBaHus (QyHKIUH,
COCTaBJICHUS] ypaBHEHHUs KacareiabHOW. M3ydeHne TeopeMm O CBsI3U CBOMCTB
GyHKUIMM M Tpou3BOIHOH, (opmynupoBka ux. [IpoBereHHe ¢ HOMOIIBIO
IIPOM3BOJHON HCClIeIOBaHUS (YHKIUU, 3aJaHHOM (opmMmynoil. YcTaHOBIEHUE
CBSI3M CBOWMCTB (YHKIMHM W TPOU3BOAHOM Mo ux rpadukam. IIpumenenue
MIPOM3BOJHON I pelIeHUs 3a7a4 Ha HaXO0XJAeHWE HanboJbIIero, HAUMEHbIIETO
3HAUEHUS U Ha HaXOXKACHHUE DKCTPEMyMa.




IlepBooOpa3nas u
HHTErpaJ

O3HakoMJICHUE C TIOHSTHEM HHTETpajia M MepBooOpa3Hou. M3ydenne mpaBuia
BBIUUCIICHHUSI TIepBOOOpazHoil M Teopembl Hbrotona — JleitOnuma. Pemenue
3aJa4 Ha CBS3b MEPBOOOPA3HON U €€ MPOU3BOIHOI, BRIYUCIICHUE MTEPBOOOPA3HOI
uis JaHHoM (yHkiuu. Pemenuwe 3amad HAa TpUMEHEHHME WHTErpaia Ui
BBIUMCIICHUS

($u3nUeCKUX BETMYUH U TUIOIIA/ICH.

5. YPABHEHUSA U HEPABEHCTBA

YpaBHenus u
CHCTEMBI
YPaBHEHUI.
HepaBencrBa u
CHCTEMBI
HEPaBeHCTB C ABYMs
nepeMeHHbIMH

O3HakoMJIEeHHME C TMPOCTEHIIMMHM CBEACHUSIMH O KOPHAX anreOpandecKux
YpaBHEHUM, TMOHSATUSMH WCCICAOBAHUS YPAaBHEHUM W CHUCTEM YPAaBHEHUU.
W3yueHnue Teopun paBHOCWIBHOCTH YpaBHEHMH U ee npuMmeHeHus. [loBropenue
3aMMCH  pPEUICHWS CTaHAAPTHBIX ypaBHEHWH, MPHEMOB TpeoOpazoBaHUs
YpaBHEHUW Ui CBEACHUS K  CTAaHJApTHOMY ypaBHeHHIO. Pemenue
palMOHANBHBIX, MPPAMOHAIBHBIX, ITOKA3aTE€IIbHBIX W TPUTOHOMETPUUYECKHUX
ypaBHeHUU U cucteM. Mcmonb3oBaHue CBOWCTB U TpaduKoOB (PYHKIMHA Uit
peuieHust ypaBHeHUH. [loBTOpeHME OCHOBHBIX NMPUEMOB PEIIEHUS CHUCTEM.
Pemennie ypaBHeHHWH C TNpUMEHEHHMEM BCeX NPHUEMOB (pas3lioKeHUs Ha
MHOKUTEJIM, BBEJCHUS HOBBIX HECH3BECTHBIX, IOJICTAHOBKH, TpaduuecKoro
MeTona). PemieHne cucreM ypaBHEHUU C MPUMEHEHHUEM DPAa3IMYHBIX CIOCOOOB.
O3HakoMJIeHHE C OOIIMMM BOIPOCAMH PEIICHUS HEPABEHCTB M MCIOJIH30BAHHUE
CBOICTB U rpadpukoB (GyHKIUH MPU PELICHUN HEPABEHCTB. PelieHrne HepaBeHCTB
M CHUCTEM HEPaBEHCTB C MPUMEHEHHEM Pa3IMUHBIX crnocoboB. [Ipumenenue
MaTeMaTUYeCKUX METOAOB JUISl PELIECHUs COAECPKATEIbHbIX 3a/1a4 U3 Pa3IndyHbIX
obyacTeil HayKd W TpakTHKU. HHTepnpeTupoBaHUE pe3ylbTaTOB C YYETOM
peanbHbIX OTPAaHUYECHU M.

6. 9JIEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOSAITHOCTEM U

CTATUCTUKH

OcHOBHBIE IOHATHUHA
KOMOMHATOPUKH

W3ydyeHue mpaBwia KOMOWHATOPUKA W TMPUMEHEHHE TP  PEUICHHH
KOMOWHATOPHBIX 3a/1a4. PereHne KOMOMHATOPHBIX 3a/lad METOJOM Iepedopa u
M0 TpaBUIy YMHOXEHHUsA. (O3HaKOMIEHHE C TOHATHSIMH KOMOMHATOPHKH:
pa3MEIICHUSIMH, COYCTAaHUSIMU, TIEPECTaHOBKaMU U (opMmylaMud ISl  HX
BbiunciaeHus. OOBsiCHEeHHME ©  NpuMeHeHue ¢GopMyln AN BBIYUCICHUS
pa3MeIIeHN, IePecTaHOBOK M COYETaHUM MpH perieHny 3a1a4y. O3HaKOMIIEHUE C
ounoMmoMm HeroToHa utpeyronpHukoMm llackams. PemieHue mpakThdeckux 3aaady
C UCIOJIb30BAaHUEM TTOHATUHN U MPABHJI KOMOWHATOPHKH.

DJIeMEeHTBI TeOPUH

N3ydeHne KIIacCUYeCKOro OIpPEAENEHUs] BEPOATHOCTH, CBOWCTB BEPOSITHOCTH,
TEOpEeMbl O CyMMe BepoATHOCTe. PaccMoTpeHue npumMepoB BBIYHMCICHUS

BEpPOSATHOCTEM BEpOATHOCTEH. Perenne 3aad Ha BEIYHCIICHUE BEPOSITHOCTEN COOBITHIA.
IIpeacrasienue O3HakOMJICHHE C MOpeacTaBICHUEM YHCIIOBBIX JTAHHEIX U Hux
JAAHHBIX (TA0JIMIBI, |XapakTepucTukaMu. PemieHue MpakTHYECKHX 3aJady Ha 0O0pabOTKY YMCIIOBBIX
AMATPAMMBI, JTAHHBIX, BBIYMCIIEHHE UX XapaKTEPUCTUK.

rpagukn)




7. TEOMETPUSA

IIpsimble u
IVIOCKOCTH B
NPOCTPaHCTBE

@opMynupoBKa U NPUBEIEHUE  [OKA3aTeNbCTB  IPU3HAKOB  B3aWMHOIO
pPacIoJIOKEHUS NPAMBIX U INIOCKOCTEN. PacriosHaBaHue Ha yepTexxax U MOJAEIAX
pa3IM4YHBIX CIy4acB B3aMMHOIO PAaclOJIOXKEHUS TNPAMBIX U IUIOCKOCTEH,
apryMEHTUpPOBaHUE CBOUX CyxaAcHUM. DopmyiaupoBaHUE  OINPENECICHUM,
IIPU3HAKOB M CBOMCTB MApajUICIbHBIX M NEPIECHIUKYJAPHBIX IUIOCKOCTEH,
JBYI'PAaHHBIX W JIMHEWHBIX YIJIOB. BBINOJIHEHWE DOCTPOEHUS YIVIOB MEXKIY
OPSMBIMU, IPSIMOM M IUIOCKOCTBIO, MEXIY IUIOCKOCTSMH II0 OINHCAaHUI0 U
pacno3HaBaHuMe HX Ha Mozeisx. lIpuMmeHeHue nNpU3HAKOB UM CBOWCTB
pAacIoNoKeHHs MPSIMBIX U IJIOCKOCTEH NIpHU pelieHuu 3aaad. M3oOpaxeHue Ha
PUCYHKaxX M KOHCTPYMPOBAHHE HA MOJENAX IEPIEHIUKYIISIPOB U HAKIOHHBIX K
IUIOCKOCTH, NPSMBIX, MAPaJUIEIbHBIX IUIOCKOCTEH, YIJIOB MEXAY IpsMOM U
IUIOCKOCTBIO U OOOCHOBaHHME MOCTpoeHus. PemieHue 3agay Ha BbIYMCIECHUE
TFEOMETPUUYECKUX BeNUUnH. ONMCBhIBAHUE PACCTOSIHYS OT TOUKHU 10 INIOCKOCTH, OT
IpPSAMOM 110 IIOCKOCTH, MEXAY IUIOCKOCTSMH, MEXAY CKPELIMBAIOIIUMUCS
OpSAMBIMH,  MEXAY  IpPOM3BOJIBHBIMM  (urypaMu B INPOCTPAHCTBE.
®opMyIUpOBaHUE U JOKa3blBAHHE OCHOBHBIX TEOPEM O PACCTOSIHUSX (TEOpEM
CYLIEeCTBOBaHMs, cBOIcTBa). M300pakeHHEeHa yepTeKax U MOJEISIX PaCCTOSIHUA
u 000CHOBaHUE CBOMX CyxaAeHHH. OmnpenencHue U BBIUUCICHUE PACCTOSAHHUI B
npoctpaHctBe. llpumenenne ¢opmyn M TeOpeM IUIAHUMETPUU JJs PELICHUS
3a7a4. O3HAKOMJICHHE C TOHSATHUEM NapajuIeIbHOTO0 MPOEKTUPOBAHUS U €ro
cBoiictBamu. OpMyYIMPOBAHUE TEOPEMBI O IUIOLIAJN OPTOrOHAIBHON MPOECKIUU
MHoOroyrojibHuka. IIpuMeHneHue Teopuu s OOOCHOBaHMS IOCTPOECHUN U
BBIUNCICHUM. ApPryMEHTUPOBAHHME  CBOMX  CYXIEHHH O  B3aUMHOM
PacIoJI0KEHUU IPOCTPAHCTBEHHBIX (UTYP.

MHoOrorpaHHUKHU

Onucanme W XapakTepUCTHKA  pa3jIMYHbIX  BHUJOB  MHOTOIPAaHHUKOB,
NEePeYNCIICHNe HX 3JIEMEHTOB M CBOMCTB. M300pakeHHMEe MHOTOTPaHHUKOB HU
BBIMIOJTHEHUE TOCTPOEHUS] Ha HM300paXEHHUAX M MOJEISIX MHOIOI'PaHHUKOB.
Bbruncnenre  JMHENHHBIX  DJIIEMEHTOB M YIJIOB B IPOCTPAHCTBEHHBIX
KOH(QUTypalusiX, apryMEHTHPOBAaHUE CBOMX CYXJACHUH. XapaKkTepucTHKa U
n300pakeHHe CEYEHHUs, PAa3BEPTKU MHOTOIPAaHHHUKOB, BBIYMCIEHUE IUIONIAIEH
nosepxHoctel. [locTpoeHne nmpocTeimux cedeHui KyOa, MPU3Mbl, TUPAMUIBL.
[TpumeHenue (akToB M cBeJeHUH U3 MIaHUMeTpuu. O3HAKOMIIEHHE C BUJAMHU
CUMMETpUH B MPOCTpaHCTBE, (OPMYJIHPOBAHHE OINpPEAEICHUII U CBOWCTB.
XapakTepuCcTUKa CUMMETPUM  TeJl  BpalleHUs W MHOTOTPaHHMKOB.
IIpuMeHeHne CBOMCTB CUMMETPUU

npu pemnieHuu 3anad. Vcmonb3oBaHue MPUOOPETEHHBIX 3HAHUN JUIS

HUCCJIICAOBaHUA U MOACIIUPOBAHUA HCCIIOKHBIX 3aliad. HBOGp&)KCHI/IeOCHOBHBIX
MHOTI'OI'PAaHHUKOB M BBIIIOJITHEHUEC PUCYHKOB I10 YCIOBUAM

3a7ad.




Tenan
MOBEPXHOCTH
BpAallleHUsl

O3HakoMJIEHHE C BUAAMU TeJ BpalleHus, GOpMyJIHpPOBaHUE UX ONpEAeSICHUN U
CBOMCTB. POPMYJIIMPOBAHHUE TEOPEM O CEYEHUU I11apa IJIOCKOCTBIO U IUIOCKOCTH,
KacaTenbHOM K cdepe. XapakTepucTUKa W H300paKEHUE Tl BpallleHUs, HUX
pa3BepTKH, ceueHus. PelieHue 3agad Ha MOCTPOCHHUE CEUYEHUM, BBIYMCIICHUE
JUIMH,  pacCTOsiHUM, yrioB, Iwiomaned. [IpoBegeHue  moKa3aTesIbHBIX
pacCyXIE€HUM NpU pemeHuu 3aaad. [IpumMeHeHue CBOWCTB CUMMETPHUM IIpU
pellleHnn3aaay Ha Tesa BpalleHus, KomOuHanuoo Teia. M3o0pakeHue

OCHOBHBIX KPYTJIBIX TCJI U BBIIIOJJHCHUC PUCYHKA 11O YCJIOBHUIO 3a/1a4u.

HN3mepenus B
reoMeTpuu

O3HakoOMJICHHE C TOHATHSAMHU IUIOIIAAN U 00bEMa, aKCMOMAaMHU U CBOWCTBAMH.
Pemenne 3amad Ha BbIUMCIIEHHE IUIOLA/EH IUIOCKMX (PUIYp ¢ IpPUMEHEHHEM
COOTBETCTBYIOIIMX (GopMynT U (HaKTOB W3 IUIAHUMETpUU. M3ydyeHue Teopem o
BBIYUCIICHUH 00BEMOB MPOCTPAHCTBEHHBIX TEJl, pEIIEHHE 3aJjau Ha IPUMEHEHHE
¢dopmyn BerancieHus: 00beMoB. M3ydenne GopMmy Al BBIYUCICHUS IUTOIMAACH
IIOBEPXHOCTEH MHOI'OTPAHHUKOB U TeJ BpauieHUus. O3HaKOMJIEHHE C METOJIOM
BBIYMCIICHHS] IUUIOIIAU ITOBEPXHOCTH

C(i)epLI. Pemenue 3aJa4 Ha BBIYUCICHHUC IIoIaaeH IMOBCPXHOCTHU
IMPOCTPAHCTBCHHLIX TCII.

Koopaunartsl u
BEKTOPbI

O3HakoMJIEHME C TIOHATUEM BeKTopa. l3yueHue eKapTOBOW CHCTEMBbI
KOOpAMHAT B IIPOCTPAHCTBE, IOCTPOEHUE MO 3aJaHHBIM KOOpAMHATAM TOYEK U
IUIOCKOCTEM, HAaXOXKJIEHHE KOOpAMHAT TodeK. Haxoknenue ypaBHEHMM
OKPY)XKHOCTH, c(epbl, IUIOCKOCTH. BbluncieHune paccTOSIHUA MEXIY TOYKaMH.
N3yueHnue CBOMCTB BEKTOPHBIX BEJIMYMH, IPABWII PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, NPABWJ HAXOXIECHUS KOOpAUHAT BEKTOpa B
IIPOCTPAHCTBE, IPABWJ JEHUCTBUM C BEKTOpPaMH, 3aJaHHBIMHA KOOpAMHATAMM.
IIpuMeHeHre TeopuU IIPU PELICHUH 3a/1a4d Ha JEUCTBUS ¢ BeKTopaMu. M3ydenue
CKAJIIPHOTO TIPOU3BEIACHUS BEKTOPOB, BEKTOPHOIO YPaBHEHHs MPsIMOM M
n10ckocTH. [ I[ppuMenenue Teopyuy Ipy peleHnn 3a1a4d Ha IEUCTBUS ¢ BEKTOPAMH,
KOOPJIHMHATHBIA METOJI, MIPUMEHEHUE BEKTOPOB JUISl BBIYUCIICHUS BEIMYHUH YIJIOB
u paccTossHUN. O3HAKOMIIEHUE C J10Ka3aTeIbCTBAMHU

TEOPEM CTEPEOMETPUU O B3aUMHOM pPACIOJIOKEHUU NPSMBIX MU MJIOCKOCTEN C
HCIIOJIb30BaHNUEM BEKTOPOB.




3. YcaoBus peanusanuu pado4eil mporpaMmMbl JMCIHUIITHHBI
3.1. MarepuajbHO-TeXHHYECKOe 00ecrieyeHmne

[lpu peanuzamuu 0oOpa3oBaTeNbHON NporpamMmbl 1o HampasieHuto noarotoBku 09.02.07
NudopmanioHHble CUCTEMBI U IPOTPAMMUPOBAHHE UCIIONIB3YIOTCSl  CIEAYIOIIUE KOMITOHEHTHI
MaTepUaIbHO-TEXHUYECKOM 0a3bl AJIs U3yUeHUs AUCIUILINHBIL.

Yyeobnsle aynuropun 5, 6 u 35 — npegHa3HAYCHBI IS MPOBEICHUS y4eOHBIX 3aHATHH BCEX
BUJIOB (B T.4. NPAKTHUYECKOH TMOATOTOBKM OOY4YalOUIUXCs), TPYNIOBBIX M HWHAMBHUYaTbHBIX
KOHCYJIbTAIlMi, TEKYIIEro KOHTPOJIS U MPOMEXKYTOUHOHN aTTecTaluuu no aapecy yi. [lpsHummnukoBa
.14 ctp. 6 y4eOHbI Kopmyc 21. DkpaH UIsl TPOEKTOpa, TOCKAa MapKepHasi, IPOEKTOp, 2 KOJOHKH,
HarJIsIIHBIC MMOCOOUSs, TUTaKaThl. S5 ayautopust — 18 y4eOHBIX CTONOB, 36 YYCHHUYECKUX CTYIBEB. 6
aynuTopus — 18 yueOHbIX CTOJOB, 36 yUEHUUYECKUX CTYNbEB. 35 ayauTopus — 16 yueOHbIX CTOJIOB, 32
YUYEHUYECKHUX CTYJIa.

Jlexumonnslie aynutopuu 15 u 31. [lepcoHanbHBI KOMIIBIOTEP C BBIXOJIOM B HHTEPHET, IKPaH
JUIS TIPOEKTOpa, JOCKa MapKepHas, MPOEKTOp, 2 KOJOHKH, KJIaBHATypa, KOMIBIOTEPHAsl MBbIIIb,
HarJsqHbIe TOCOOMSI, TUTaKaThl, CTeHABI MO0 aapecy yi. [IpsuumiHukoBa 1.14 ctp. 6 yueOHBIH KopITyC
21. 15 ayauropust — 60 y4ueOHbIX cTosioB, 120 yuyeHnueckux cTynaseB. 31 ayautopus — 63 yueOHBIX
cToja, 126 y4eHM4eCcKHX CTya.

[Tomenienue 111 cCaMOCTOSITEIBHON PadOTHI 00yJarOIUXCs, ayauTopust 39, ¢ BBIXOJIOM B CETh
«HTEepHET» M TOCTYNOM B AJIEKTPOHHYIO MH(POPMALMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA
o anpecy yi. [psaumankoBa a.14 ctp. 6 yueOHbIi kopryc 21, cnenuanu3upoBaHHas MeOeib: CTOBI
yueHudeckue — 31 mr., ctynbs — 39 wrt., MmapkepHas qocka — 1 mt. TexHuueckue cpeicTBa 00ydeHHs
u Matepuaibl: [lepcoHaibHbIe KOMIBIOTEPHI C BHIXOA0M B HHTEPHET — 23 HIT.

[Tomemenue g camMOCTOATENbHOW paboThl oOydwaromuxcs — LleHTpanbHas HayyHas
o6ubnuoreka umenn H.U. XKeneznosa no anpecy JlucrBenHuunas amnes, 2, Kopn. 1, — ynTalbHble-
KOMITbIOTEpHBIE 3aJ1bl (Ha 50 1OCca0uHbIX MECT) C BBIXOJOM B UHTEPHET.

Ilepeuens ne 00x00uMbIX KOMNAEKMOG TUUEH3UOHHO20 NPOCPAMMHO20 00ecneyeHUs.

Microsoft Office (Microsoft Office Excel, Microsoft Office Word, Microsoft Office
PowerPoint, Microsoft Access 2007), Omneparmonnas cucrema Microsoft Windows 10, ZIP, Google
Chrome, Adobe Reader, Skype, Microsoft Office 365, AutuBupyc Kacnepckuii.

3.2. VYyeOHas JmuTepaTypa H pecypcbhl HH(OPMANHMOHHO-00PA30BATEIBHONH CpeAbI
YHUBEPCUTETA, BKJIIOYAs NepedeHb y4eOHO-MeToAu4ecKoro odecneyeHus Il CAaMOCTOSITeIbHOM
padoThI 00yUYaKOIIUXCH M0 JUCHUIINHE

OcHoBHas MTEpaTypa:

1. Maremaruka. [IpakTukyMm: yaeOHOe mocoOue sl CpeaHero mpodecCHOHAIBHOTO 00pa30BaHMs

/ O. B. TarapuukoB [u nap.]; mox ob6meit pemakumeirt O. B. TarapuukoBa. — Mocksa:

WznatenberBo FOpaiit, 2023. — 285 ¢. — (IIpodeccnonansroe oopazopanne). — ISBN 978-5-

534-03146-1. — Tekcrt: anekTpoHHbIi // O0pa3oBarenbHas miaTdopma FOpaiir [cait].

2. MaremaTuka: yaeOHHK I cpeiHero mpodeccuoransHoro oopasosanus / O. B. Tarapaukos [u
np.]; mox obmeit penaknueit O. B. TarapuukoBa. — Mocka: U3gatensctBo FOpaiit, 2023, —

450 c¢. — (IIpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-9916-6372-4. — Tekcr:

anexkTpoHHbIH // O6paszoBarenbHas matdopma FOpaiT [caitt].

JlonosiHUTEIbHAS JIUTEPATYypa:

1. Hlunaues, B. C. Maremaruka: y4eOHUK M TPAKTUKYM JJIsI CPEAHErO MPO(ecCHOHATBHOTO
obpaszoBanus / B. C. llunayes; nox penakuueit A. H. Tuxonosa. — 8-e u3., nepepald. u gom.



— Mocksa: U3narensctBo FOpaiit, 2023. — 447 ¢. — (IIpodeccuonanbroe odpazoBaHue). —
ISBN 978-5-534-13405-6. — Texkcrt: snexTponHslii / Obpa3zoBarenbHas 1iatdopma FOpait
[caiiT].

Y4yeOHO-MeTOANYECKHE MATEPHAJIBI:

l.Meronuyeckue ykasaHUSI K IPAKTUYECKUM/Ia0OpaTOpHBIM padboTam (DIEeKTpOHHBIN
pecypce)/ Koposun FO.U., 'opoxos JI.B., — Mocksa: PTAY-MCXA, 2021 — 55C —«PI'AY-MCXA»

Hnmepuem — pecypcuot

OnexTpoHHO-0nbaroTeuHas cuctema PIAY-MCXA um. KA. Tumupszesa (nanee ObC) caift
www.library.timacad.ru

Hayunast snexkrponnas 6udauorexa «KubepJlenunkay - https://cyberleninka.ru/

CereBas 2JIeKTpOHHAsI OMOJIMOTEKA arpapHbIX BY30B - hitps://e.lanbook.com/books



http://www.library.timacad.ru/
https://cyberleninka.ru/
https://e.lanbook.com/books

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUS
OEIHEOBPA3OBATEJII)HOI71 JUCHUITIUHBI
KoHTposlb M OIleHKa pe3yJIbTaTOB OCBOCHHS Y4e€OHOTO IpeaMeTa OCYIIECTBISCTCS
MIPENOJAABATEIEM B IMPOLECCE MPOBEACHUSA IPAKTUYECKUX 3AHATHH, a TAKXKE BBIITOJIHECHUS
00yJaronMMHCs HHIWBUAYATBHBIX 3alaHui. [IpoMekyTouHast arTectamus B popmMe KOHTPOJIBHON
paboThI, MUCBMEHHOTO YK3aMeHa.

PesynbraTsl 00y4eHus

Kpurepuu onenku

Mertonnl oeHkHn

- chopmupoBaHHOCTh | Comepxanue u o0BeM | HabmOIeHIE 3a
NpE/CTaBICHUI O MaTeMaTHKE | MaTepuaa, HOJJICHKAIIETO | JeITEIbHOCTRIO B MPOIIECCe
KaKk yHUBEPCAJIbHOM  SI3BIKE | MPOBEPKE, OIPEICIISCTCS | OCBOCHHUS pOrpamMMbl
HaYKH, CPE/CTBE | MPOrpaMMOil U y4eOHHMKOM. | AUCIMIUIMHBI  CTYAEHTa U
MOACIIMPOBAHUA SIBJIEHNU U | BelgBienue IIOJIHOTHI, | OIICHKAa JOCTUXCHUSA
MIPOIIECCOB, MJEAX M METOJaX | MPOYHOCTH YCBOCHHUS | pe3yJsibTaTa uepes:
MaTeMaTHKH,; O0yJaloONIMMHUCS ~ TEOPHH U

yMEHHE TPUMEHATh ee Ha |~ AKTHBHOC ydacTHe B XOJC
-[IOHUMaHNe BHAYUMOCTH | pakTuKe B  3HAKOMbIX 1 | SAHATHS,
Mar€MaTuKu U HAyYHO- | gesgakoMBIX CUTYyalUsIX. . .
- YCTHBIA M THCHMEHHBINA
TEXHOJIOTHYECKOI0 IPOTPECCa, | VyyuTpiBaCTCS OKa3aHHEIe y
OIIpOC;
chOpMHPOBAHHOCTH CTY/JICHTAMH 3HAHHS M YMCHHSL. poc;
OTHONIEHHS K MaT€MAaTUKE KaK | Openka 3aBUCUT OT HAJTHYHA U .
. - BBIOJHEHHE JOMAalIHEH
K 4acTH OOIIEUENOBEYECKOM | xapakrepa OrPEIIHOCTEl
> | paboThI;
KyIbTYpBl 9CPE3 3HAKOMCTBO C | nomymieHHBIX 00y4YarOIIUMHUCS.
ucTopuen pa3BUTHS ) sa7aHus s
MaTeMaTHKH, spomounent | Cpeaun MOrPEIIHOCTEN CAMOCTOATEITBHO PAGOTEL;
() 2
MaTeMaTHIECKUX UJIeH; BBIJICIISTIOTCS OIINOKH "
HCZIOYCTBL. OumoKkoi | - 3ajamms  KOHTPOIBHOI
-“pasBUTHE JIOTHMHCCKOTO | cynraeTesi MOTPEIIHOCTD, €CIH | paGOTbL;
MBIIUICHNUA, OHAa CBUJETENILCTBYET O TOM,
NPOCTPaHCTBEHHOT'O YTO CTYJEHT HE OBJIAJeN | - BBINOJIHEHHUE IPAKTUYECKON
BOOOpaXKeHN, OCHOBHBIMH 3HaHUSMH U (W) | paboOTHI,
AITOPUTMHICCKON  KYJIBTYPBL, | ynveHusiMH,  yKa3aHHBIMH B
KPUTHYHOCTH ~MBIIUICHHS  HA | pporpamue. Hemoueramu | -  TNOATOTOBKA  JOKJIAJIOB,
YPOBHE, HEOOXOJMMOM A | cyprarorcs norpemHocty, | COOOMICHHH, pedeparos.
Oyaymieit npogeccnoHanbHOI KOTOpblE  HE TpUBEIH K
JESTENbHOCTH, IS | 1 oKaske IO CMBICIA [TpomesxyTouHas arTecTaIs
B opme KOHTPOJIHLHOH
MPOJIOJDKEHHST 00pa30BaHUS U nonyuenHoro OLEHKAa OTBETa ; dop p
. abo0TBI MTUCHMEHHOTO
camMo00pa3oBaHMs; yuamerocs MpH  YCTHOM H p >
9K3aMeHa.
MUCHbMEHHOM ompocax,
-OBJIaJICHUE N
MPOBOJUTCS TIO TISITHOAIUTHHOM
MaTeMaTHYEeCKUMHU 3HAaHUSIMH H
CHCTEME. IIpenonasareins

YMEHUSMH, HEOOXOJIWMBIMU B
MOBCEAHEBHOM  SKW3HHU, IS
OCBOCHUS CMEXXHBIX
€CTECTBEHHO-HAyYHBIX

JACHUAIUIMH W JUCHHIUIMH

MOXET IOBBICUTH OTMETKY 3a
OpUTMHAJIbHBIN OTBET  HA
BOIIPOC WJIM  OPUTHHAIBHOE
pelleHne  3amadv, KOTOpBIE
CBHUJICTEIILCTBYIOT O BBICOKOM




MpoeCCUOHAIBPHOTO  ITHKJIA,
JUISL TIOJYYEHUsI 00pa3oBaHMs B
obmacTsix, He  TpeOyroImx
yIIIyOJICHHOW MaTeMaTH4eCKOM
MIOAITOTOBKH;

-TOTOBHOCTh U CIIOCOOHOCTH K
o0pa3oBaHWIO, B TOM YHCIEC
caMo00pa3oBaHMIO, Ha
NPOTSDKEHUM  BCEH  JKU3HU;
CO3HATEIILHOEC OTHOIICHHE K
HENpPEepbIBHOMY 00pa30BaHHUIO
KaK  YCJIIOBHIO  YCIEIIHOW
npodeCCHOHATLHON u
OOIIIECTBCHHO IEATEILHOCTH;

-TOTOBHOCTb U CIIOCOOHOCTBH K
CaMOCTOATEJIBHOM TBOPYECKOU
u OTBETCTBEHHOU
JESTEIIHOCTH;

-TOTOBHOCTb K KOJIICKTHBHOM

paboTe, COTPYAHHYECTBY CO
CBEPCTHHKAMHU B
0o0pa3oBaTeNnbHOM,

OOIECTBEHHO ITOJIC3HOM,

y4eOHO-UCCIIEeI0BATEIbCKOM,
MPOEKTHOM M JpYyrux BHJAX

NESTENIBHOCTH; -yMeHHue
CaMOCTOSITEJIBHO ~ OINPENEIATh
e JeSITeIbHOCTU u
COCTaBJISITh TIJTaHbI
NESTENBHOCTH;
CaMOCTOSITEIILHO
OCYILIECTBIISTH,
KOHTPOJIHPOBATh "
KOPPEKTUPOBATh
JESTENIBHOCTh;,  UCIOJIB30BaTh
BCE BO3MOXKHBIE PECypChI ISt
JOCTUKEHHUSI  MOCTaBJIEHHBIX
Lene W peanu3anuy IUIaHOB
NESTENIbHOCTH; BBIOMpATh
yCTHEeIIHbIe CTpaTeruu B

PA3JIMYHBIX CUTYyallUAX;

-yMCHHE IPOJTYKTHBHO
oOwmarbcs u

ypOBHE

MH(POPMALMOHHBIMH
TEXHOJIOTUSIMH ~ yHalTUMCS, 3a
peumienue  Oomee  CIOXKHOM
3a7a4d WO OTBET Ha Oosee

BJIAIECHUS

CJI0KHBIN BOIIPOC,
MpE1JI0KEHHBIC CTYJICHTY
JIOTOJIHUTEIBHO ocJie
BBIIIOJIHEHUSI KM  OCHOBHBIX
3aJaHUN.

OrleHka  YCTHBIX  OTBETOB.
"OTnuyHo" - eciaM  CTYIEHT

r1yooKO M IPOYHO YCBOWII
IIPOrPaMMHBIN MaTepua
HcuepnsiBaromnie,

MOCJIEA0BATEIBHO, TPAMOTHO U
JIOTUYECKH CTPOMHO ero
U3JlaraeT, He 3aTpyAHsercs C
OTBCTOM IIPpU BUAOMU3MCHCHUU

3aaHusl, CBOOOIHO
CIIpaBJsieTCs C 3agadyaMud |
MPaKTUYECKUMH  3a/IaHHSIMH,
IIPaBUIIBHO 000CHOBBIBAET
NPUHITBIE  PEIIeHUs, yMeeT
CaMOCTOSATENIbHO 0000IIaTh M
H3J1arath MaTepua, HE
JIOTTyCKasl OIMHOOK.

"Xopomo" - ecnu  TBEpIO

CTYIEHT 3HAeT IPOrpaMMHBII

Marepuas, TpPaMOTHO H IO
CYLIECTBY M3JaraeT €ro, He
JIOITyCKaeT CYLIECTBEHHBIX
HETOYHOCTEHd B OTBEeTe Ha
BOIIPOC, MOKET IPABHIIBHO
MIPUMEHSATH TEOPETUYECKHUE
MTOT0KEHHUS 51 BIIQJCET

H606X0}II/IMBIMI/I YMCHHUAMHU H
HaBbIKAMU IIPU  BBIOJIHEHUU
IIPAKTUYECKUX 3aJlaHuM.
"V noB€TBOPUTENHHO" eciu
CTYJEHT YCBOUJI TOJIBKO
OCHOBHOM MaTepuall, HO He
3HAaeT OTHEJNbHBIX  JIETaJIEH,
JIOTTYCKaeT HETOYHOCTH,
HEJ0CTaTOYHO MpaBUJIbHbBIE




B3alMOJCUCTBOBAThL B
mporLecce COBMECTHOM
ACATCIIbHOCTH, quTLIBaTB

MO3UIIMU JIPYTUX YYaCTHHKOB
NeATEIBbHOCTH,  3(PPEKTHUBHO
pazperath KOHQIHUKTHL;

-BIIAJICHUC HaBBIKAMHU
[03HABATEIIbHOIM, y4eOHO-
HCCIIeI0BATEIBCKOM u
MPOEKTHOMN JIeSATEIbHOCTH,
HaBBIKAMU paspelieHus
mpoOyieM;  CIOCOOHOCTh U
TOTOBHOCTb K
CaMOCTOSTEIILHOMY MIOUCKY
METOJIOB peleHus
MPAKTUYCCKUX 3ajaad,
IPUMECHEHHIO Pa3ITHYHBIX

MCTOA0B IIO3HAHUAAI,

-TOTOBHOCTb M CITOCOOHOCTH K

CaMOCTOSTEIIbHOMN
HH(pOpPMaIMOHHO-
MO3HABATENBHON
JeSTeIILHOCTH, BKITIOUAst
YMEHHE OPHCHTHPOBATHCS B
Pa3IMYHBIX UCTOYHHKAX
uH(popManuy, KPUTHYECKH
OLICHUBATh u
WHTEPIPETHPOBATH

nH(pOpMaIINIO, MOJy4aeMyI0 U3
Pa3IMYHBIX HCTOYHUKOB;

-BJIaJICHUE S3BIKOBBIMU
CpPEACTBaMHU: YMEHHE SCHO,
JIOTUYHO M TOYHO WU3JaraTh
CBOIO TOUYKY 3peHus,
HCII0JIb30BATh aJleKBaTHbIE
SI3BIKOBBIE CPEeACTBa; -
BIIAJICHUE HaBBIKAMHU
Mo3HaBaTeNbHON  pedruexcun

KaKk OCO3HaHUs COBEPIIAEMBIX
NEeWCTBUIT W  MBICIIMTENbHBIX
MPOLECCOB, UX PE3YIbTATOB U
OCHOBAaHWH, TpaHUIl CBOETO
3HAaHUS M HE3HAHMSA, HOBBIX
MO3HABaTEeNIbHBIX  3aJady |

(bOpMyYITUPOBKH, HapyImiaer
MOCJIEI0BATEIBHOCTD B
H3JI0KEHUU HpOrpaMMHOI0
Marepuajla W HUCIIBITHIBACT
3aTPy/[HEHUS B BBINOJHCHUH

IIPaKTUYECKHUX 3a/IaHUM.
"HeynoBnerBoputenbHo" -
€clld  CTyA€HT He  3HaeT
3HAYUTENIbHOMN 4acTH
MPOrPaMMHOTO MaTepuana,
JIOITYCKaeT CYIIIECTBEHHBIC
OIIINOKH, c OOJIBIINMU
3aTpyaHEHUSMU BBITOJTHSET
MIPAKTUYECKHE 3a/aHusl,
3amaun. Kpurepuu  OLEHKH
MMUCBbMEHHBIX padoT:

«5»-Pabora pgomkHa  OBITH

BBIIIOJIHCHA IIPABHJIIBHO W B

mostHoM o00BéMe, 90- 100%
BBITIOJIHEHHUSL.

«4»-Pabora BBIIIOJIHEHA
MPaBUJIBHO, HO HMEIOTCS
HEJI0YETHI, MIPOIICHT
BBIITOJIHEHUA 75-89%.

«3»- Pabora BBIIIOJTHEHA
MPaBUJIBHO, HO HMEIOTCS

OLIMOKH, MPOLIEHT BBIOIHEHHS
59-74%.




CPEICTB ISl UX JOCTHIKCHHUS, -
LEJNIeYCTPEMIICHHOCTb B
IIOHUCKax u MMPUHATUA
pelieHuii, coo0pa3suTeIbHOCTh
U UHTYHIHUS,  Pa3BUTOCTh
MPOCTPAHCTBEHHBIX
MIPEJICTABICHUI; CIIOCOOHOCTh
BOCIIPUHUMATh  Kpacoty W
rapMOHHIO MHPa,

-c(hopMHpPOBAaHHOCTH
MPEJCTABICHUA O MAaTEMAaTHKE
KaK 4aCTH MHMPOBOM KYJIBTYpPBI
U MecTe MaTeMaTuKu B
COBPEMEHHOM  IMBUJIM3ALINH,
croco0ax OIMHCAHUS SBICHUI
peanbHOro MHpaA Ha
MaTeMaTUYECKOM SI3BIKE;

-c()OpMHPOBAHHOCTH
IIPEACTABICHUI 0
MaTeMaTH4eCKHUX ITOHATHSIX
KaK BayKHEHIITNX
MaTEeMaTHYECKHUX MOJICIISIX,
MMO3BOJIAIONINX OIHCHEIBATh U
M3y4yaTh pa3HbIe MPOIECCHl H
SIBIICHUS, ITIOHMMAaHUE
BO3MOXKHOCTH
aKCHOMaTHUYECKOTO
MOCTPOCHUS MAaTeMaTHUYECKHUX
TEOPHiL;

-BJIaACHUC METOJaMU
AO0Ka3aTeJIbCTB U aJIrOPUTMOB
peuicHusd, YMCHUC ux
IIPHUMCHATD, IMPOBOAUTH

JIOKa3aTeIbHbIE PACCYXKICHUS B
XOIe  peuleHus  3aj1ad;
BIJIAJICHUE CTaHAAPTHBIMU
MIpUEMaMH penieHus
palMOHaIbHBIX "
HUPPALMOHAIIBHBIX,
ITOKA3aTENIbHBIX,  CTEIECHHBIX,
TPUTOHOMETPUYECKUX
YpPaBHEHUW M HEPABEHCTB, UX
CUCTEM; HCIIOJIb30BaHUE
TOTOBBIX KOMIIBIOTEPHBIX




porpamMm, B TOM YHCIE JIA
IIOMCKAa IyTH peUleHus |
WJUTIOCTpaLui pelieHus
YpaBHEHUW U HEPABEHCTB;

-chopMUpOBAaHHOCTH

MIPEJICTABICHUA 00 OCHOBHBIX
IIOHATUAX MaTemMaTn4dYcCKOro
aHamM3a W WX CBOWCTBaXx,

BJIaJICHUE yMEHHEM
XapaKTepU30BaTh  IOBEJCHUE
byHKIUH, HCII0JIb30BaHUE

MOJMYYCHHBIX  3HAaHUK I
OITMCAHUS M aHAJIN3a PEaTbHBIX
3aBUCHMOCTEIA; -BJIaJICHUE
OCHOBHBIMH  TIOHSATHSIMH O
IUIOCKUX M TPOCTPAHCTBEHHBIX
reOMETPUYECKUX (Urypax, ux
OCHOBHBIX CBOMCTBAX;
cOPMUPOBAHHOCTh  YMCHHS
pacro3HaBaTh T€OMETPUUYECKHE
¢burypsl Ha UepTeKax, MOJIEIIAX
MU B  pCAIBHOM  MHDE;
IpUMEHEHHE M3yYEHHBIX
CBOMCTB F€OMETPUUYECKHUX
¢buryp u Gopmyi Ui penieHus
reOMEeTPHUECKUX 3a/1a4 U 3a]a4

c IIPaKTUYECKUM
COJIepKaHUEM;
-c(OpMHPOBAHHOCTH
IIPECTaBICHUN O TpoIeccax U
SIBJICHUSX, HUMEIOIINX
BEPOSITHOCTHBIN Xapaxrep,
CTaTHUCTUYECKUX

3aKOHOMCPHOCTAX B PCAJIbHOM
MHPC, OCHOBHLBIX JIIOHATHIAX

3JIEMEHTapHOU TEOpUHU
BEPOSITHOCTEM; yYMEHUN
HaxOJHUTh u OLICHUBATh
BEPOSITHOCTH HACTYIUICHUS

COOBITUH B MHpOCTEHIINX
MPAKTUYECKUX CUTYyalusixX |
OCHOBHBIE XapaKTepUCTUKU
CIIy4alHbIX BEJIUYNH;

-BJ1aCHUC HaBbIKaMH




HCIIOJI30BAHNUSA TOTOBBIX
KOMITBIOTEPHBIX IPOTPaMM IIpH
peuieHuu 3ana4y




