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1. OBIIASI XAPAKTEPUCTHKA PABOYE ITPOTPAMMEI
OBIIEOBPA30BATEJIBHOM JUCIHUATIJINHBI

1.1. MecT0 IMCHMIUIMHBI B CTPYKTYpe OCHOBHOH 00pa3oBaTe/ibHOM
nporpammbl: yueOHbii mpenmer OV J[.04 «Marematuka» sSBASETCS Y4EOHBIM IPEIMETOM
oOsi3aTenbHON mpeaMeTHo obnactu «Martematuka u uHdopmatukay OI'OC cpegnero
oOrmero o0pa3oBaHusl.

VYuebnwiii npeamer OVY]/[.04 «Marematukay wusy4aercsa B 0011€00pa3oBaTeIbHOM
ke yaeonoro miana OITOIT CITO Ha 6a3e 0CHOBHOTO 00IIeTo 00pa30BaHUs C MOTydYCHUEM
cpeanero odmiero oopazoanus (IIIICC3) no crnenuanibHOCTH cpeaHero mpodhecCuOHaTbHOTO
obpazoBanus ¢ yuerom mpoduist 38.02.01 DxoHoMuUKa U OyXTaNTepCKU y4eT (M0 OTpacisam).

B yue6nom mmane IITICC3 mo cnenmuaabHOCTH CpeaHero MmpodecCHOHAIBHOTO
oOpazoBanus 38.02.01 DxoHOMUKA 1 OyXTanTepCKHUil y4eT (110 OTpacisim).

Mecto yueOHoro mpeamera OV /(.04 «Marematnka» — B COCTaBe OOIIEOOPa30BATEIHHBIX

y4eOHBIX MPEAMETOB, (QOPMHUPYEMBIX M3 O0O0s3aTENBHBIX TpeaMeTHBIX obOmacteit PI'OC
cpenHero oOmiero oOpaszoBanus, i crnenuanbHocTed CIIO ¢ yderom mnpodwuis
npo¢eCCUOHAIBHOTO 00pa30BaHUsI.

1.2. O0mas XapakTepuCTUKA y4eOHOH AU CIUTIIUHDI:
Heab u nu1aHupyeMble pe3yabTaThl 0CBOEHHS JUCHUILIUHbI:

OcBoeHne coaepkaHusi y4deOHOTO mpenMera «MaremaTuka»y oOecIeunBaeT
JOCTIDKEHUE CTYICHTAMH CIEAYIOMINX PE3YIbTaTOB:

* TUYHOCTHBIX:

— c(OpPMHUPOBAHHOCTh NPEJICTABICHUA O MAaTeMAaTHKE KaK YHUBEPCAJIbHOM S3BIKE
HAYKH, CPEJICTBE MOJICITMPOBAHUS SBJICHUH U MPOIIECCOB, UIEAX M METOJIaX MAaTEeMaTHKU;

— IMOHUMAaHWE 3HAYMMOCTH MaTEMAaTHUKH JJI HayYHO-TEXHOJOTHYECKOTO Mporpecca,
c(hOpMHUPOBAHHOCTH OTHOIIICHUS K MAaTEMAaTHKE KaK K YaCTH OOIEYEI0BEUECKON KYJIbTYPhI
yepe3 3HAKOMCTBO C HCTOPHUEN PAa3BUTHUS MATEMATUKH, BOJIIOLMEN MATEMATUYECKUX UJIEH;

— pa3BUTHE JIOTHYECKOTO MBINIIEHUS, MPOCTPAHCTBEHHOTO BOOOpaKeHUS,
ANTOPUTMHYECKOW KYJIbTYpPbl, KDUTUYHOCTA MBIIUICHUS HAa YPOBHE, HEOOXOIUMOM JIJIs
Oynymeir mpodeccuoHaIbHON JEATENBHOCTH, JJIsi TMPOJODKEHHS O00pa3oBaHUS U
caMo0Opa30BaHMUS;

— OBJIQJICHUE MATEMaTUYECKHMMH 3HAHUSIMH W YMEHUSMH, HEOOXOAMMBIMH B
MOBCEAHEBHOM >KM3HU, JJII OCBOEHHUS CMEXKHBIX €CTECTBEHHO-HAYYHBIX JUCIHUIUIMH U
JTUCIUTUTMH TPOo(eCCUOHATBHOTO IUKJIA, IS TMOJy4YeHUss 0Opa3oBaHHs B 00JACTAX, HE
TpeOyIOMUX YrTyOIeHHOW MaTeMaTHIeCKON MOATOTOBKY;

— FOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha



IOPOTSKEHUN BCEW KU3HM; CO3HATEIIbHOE OTHOUIEHUE K HEIPEPBIBHOMY OOPa30BaHUIO Kak
YCJIOBUIO YCIEIIHON MPOodheCCUOHAIIBHON U O0IIIECTBEHHOM ESITEIbHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTb K CAMOCTOSATEIbHOW TBOPYECKOW M OTBETCTBEHHOM
NEeSTENbHOCTH;

— TOTOBHOCTh K KOJUIEKTUBHOM paboTe, COTPYJAHHMYECTBY CO CBEPCTHHUKaMHU B
o0Opa3oBaTenbHOM, OOIIECTBEHHO IOJIE3HON, Y4eOHO-HCCIIEN0BATEIbCKONW, MPOEKTHOW U
JIPYTUX BUJIAX AESITEIbHOCTH;

— OTHOUIEHUE K NpO(eCcCHOHATBHOU IESATENHHOCTH KaK BO3MOKHOCTH Y4acTusl B
PELIEHUH JIMYHBIX, OOLIECTBEHHBIX, TOCYJaPCTBEHHBIX, OOLIEHAIMOHAIBHBIX MPOOIIEM;

* METANPEIMETHBIX:

— YMEHHE CaMOCTOSITEJIbHO ONpPENENATh LEIU JAEATEIbHOCTH M COCTaBIIATH IJIaHbI
NESATENbHOCTH;, CAMOCTOSITEIBHO OCYIIECTBIISITh, KOHTPOJMPOBATH U KOPPEKTUPOBATH
NEATENBHOCTD; HCIIOJIb30BAaTh BCE BO3MOKHBIE PECYPCHI Ul TOCTHXKEHUS IOCTABJICHHBIX
LEJIEeN U peanu3alyy IIaHOB eATEIbHOCTH; BBIOUPATh YCHEIIHbIE CTPATETUH B PA3JIMYHBIX
CUTYaLUIX;

— YMEHHE MPOJYKTUBHO OOLIATHCSA M B3aUMOJEHCTBOBATH B IMPOLIECCE COBMECTHOM
JESITeIbHOCTH, YYMTHIBATh IO3ULUU JPYI'MX YYAaCTHUKOB JEATENbHOCTH, I(PPEKTHBHO
paspeiiatb KOH(MIUKTHI,

— BJIaJICHUE HABBIKAMU [MO3HABATENIbHON, y4eOHO-UCCIIEI0OBATEIBCKON U MPOEKTHON
NESITEIbHOCTH, HaBbIKAaMHM pa3pellieHuss NpodsieM; CIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOATEJIbHOMY IIOMCKY METOJOB pELIEHUs MPAaKTUYECKUX 3aJad, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

— TOTOBHOCTH M  CIIOCOOHOCTh K  CaMOCTOSITENbHOW  MH(GOPMAIIMOHHO-
NIO3HABATEJIBHON JIE€ATEIBHOCTH, BKJIOYas YMEHUE OpPUEHTUPOBATHCS B PA3IMYHBIX
UCTOYHMKAaX MH(POPMALMH, KPUTUYECKHA OLIEHMBATh W HHTEPIPETUPOBATH MH(OpPMALUIO,
NOJIy4aeMYIO U3 PA3IMYHbIX HCTOYHUKOB;

— BIAJCHUE S3bIKOBBIMH CpPEICTBAMH: YMEHHUE SICHO, JIOTUYHO M TOYHO H3JIaraTh
CBOIO TOUKY 3PEHHMSI, UCIIOIb30BATh aJICKBaTHBIE S3bIKOBBIE CPECTBA;

— BJIQJICHHE HABBIKAMM IMO3HABATEJIbHON pe(IEKCUM KaK OCO3HAHMS COBEPILIAEMBIX
JNEUCTBUM U MBICIUTENBHBIX IPOLIECCOB, UX PE3yJbTATOB U OCHOBAHUW, I'PAHUI] CBOETO
3HAHUS ¥ HE3HAHUS, HOBBIX [T03HABATENIbHBIX 3a7a4 U CPEACTB IS UX TOCTHKECHUS;

— LEJIEYCTPEMIICHHOCTh B MOWCKAaxX W MPUHATUU PELIECHUN, COOOpPa3UTENbHOCTh U
UHTYMIIMS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUN; CIOCOOHOCTh BOCIIPUHUMATD
KpacoTy U FapMOHUIO MUPA;

* IPEAMETHBIX:

— c()OpMHPOBAHHOCTH MPEACTABICHUI O MaTEMAaTUKE KaK YaCTU MUPOBOM KYJIbTYpbI



U MeCT€ MaTeMaTHKd B COBPEMEHHOH IMBWIM3AIMM, CHOCO0AX OMHMCAHUA SBICHUMN
peaIbHOTO MUpPa Ha MATEMATUYECKOM S3BIKE;

— c(opMHpPOBaHHOCTh MPEJICTAaBICHUM O MaTEMaTHMUYECKUX IOHATHUAX Kak
BOKHEUIIMX MAaTEMATUYECKUX MOJECIIAX, MO3BOJSIOIIMX ONMCHIBATH M H3y4yaTb pPA3HbIE
IIpOLECCHl U SBJIEHUS; IIOHMMAHHUE BO3MOKHOCTM AKCMOMATHYECKOIO IOCTPOCHUSA
MaTEeMaTU4YECKUX TEOPUH;

— BJAJECHUE METOJAMHU [0Ka3aTeJIbCTB U AITOPUTMOB DPELICHUS, YMEHHE UX
IIPUMEHSATH, IPOBOAUTD TOKA3aTEIbHBIE PACCYKACHUS B XO/I€ PEIICHUS 3a/1a4;

—  BJAJACHUE  CTAaHAAPTHBIMU  IPUEMaMM  pCELICHUS  PaLMOHAIBHBIX U
UPPALMOHAIBHBIX, II0KA3aTEJIbHBIX, CTCICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUU U
HEPABEHCTB, UX CUCTEM; UCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YUCIIE
JUIS TIOUCKA IYTU PELICHUS U WUTIOCTPALMU PELICHUS YPABHEHUN U HEPABEHCTB;

— c(OpPMHUPOBAHHOCTh MPEICTABIECHUNH 00 OCHOBHBIX IMOHATHSIX MAaTeMaTUYECKOTO
aHaJlu3a U UX CBOMCTBax, BJaJCHHE YMEHHEM XapaKTepu3oBaTh 9 moBeaeHue (QyHKUUH,
VCITOJIb30BAHUE ITOJIYYECHHBIX 3HAHUM JJIs1 ONIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEMN;

— BJAJCHUE OCHOBHBIMHU MOHATUSAMH O IUIOCKMX M  IPOCTPAHCTBEHHBIX
reOMETPUUECKUX (UTYypax, HMX OCHOBHBIX CBOMCTBAaX; C(HOPMUPOBAHHOCTb YMEHUS
pacno3HaBaTh I'€OMETPUYECKUE (PUIYphl Ha YEepTEkax, MOJENSAX U B PEAIbHOM MHUDE;
OPUMEHEHUE M3YUYECHHBIX CBOWCTB T'€OMETpUYECKHX Guryp u (opmyn mjis pelieHus
FeOMETPUYECKUX 3a/1a4 U 3a7a4 C [IPAKTUYECKUM COACPIKAHUEM;

— c(hOpMHUPOBAHHOCTh TPEJCTABICHUNH O TMpoleccax M SIBICHUAX, HMMEIOIINUX
BEPOSATHOCTHBIM XapaKTep, CTATUCTUYECKMX 3aKOHOMEPHOCTSAX B pEalbHOM MHpE,
OCHOBHBIX TIOHATHUAX DJIEMEHTAPHOW TEOPUM BEPOSATHOCTEH; YMEHHMM HAaXOIWUTh U
OLICHUBATh BEPOSTHOCTU HACTYIUICHHS COOBITUI B MPOCTEUIINX MPAKTHUYECKUX CUTYyaIUsaX
Y OCHOBHBIE XAPAKTEPUCTUKHU CIIyYalHBIX BEJINYUH;

— BJIQJICHUE HABBIKAMU HCIOJIb30BaHUsI T'OTOBBIX KOMIIBIOTEPHBIX IPOTPaMM IIpU

PCUICHUU 3a/1a4.

2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA30BATEJBLHOM
JUCHUTNIAHBI

2.1. O0beM 00Ie00pa30BaTEIBLHON IMCUMILIMHBI M BUAbI Y4e0HOIi padoThI

Buja yueOHOM padoThI O0beMm B yacax



O0bem yacoB BO B33HMOI[eﬁCTBHH C mpenmoaaBaTejieM

196

B TOM 4YHUCJIC:

-[10 BUJIA VYEOHBIX 3aHATHUMA:

Jlexuuu, ypoku 94
[Ip. 3ansaTHA 100
JlaGopaTopHbIie pabOTHI -
KoHcynpTanuu 2
-IIpomexyT. arTectanus B popme KOHTPOIBHOM padoTe -
CamocrosiTesibHast padoTa 34
[TpomexyT. arrectanus B GpopMe dK3aMeHa 4

Unousuo. npoexm (6xooum 6 c.p.)

2.2. TemaTn4ecKuil IJIAH U COJIEeP:KaHMe 001Ie00pPa30BaTeIbHON Y4eOHOM

AUCIHUIIJINHbI

2.2. TemaTu4ecKHi IJIAH U COAEPKAHUE YIeOHOT0 MIpeaMeTa

OVIL04Y «MaTeMaTHKa»

HaumeHnoBanue Conep:xxanmne yueOHOT0 MaTepuaJa, O0beM| YpoBeHb
pa3/aesioB U TeM |[JIa0opaTopHbIe pPadOThI U NPAKTHYECKUE3AHATHS,| YACOB | 0CBOCHHUS
CcaMOCTOfITeIbHasA paboTa 00y4alonuxcs

1 2 3 4
Beenenne 1
MatemaTuka B HayKe, TEXHUKE, SJKOHOMHUKE, 4
Beegenne  WHGOPMAIIMOHHBIX TEXHOJOTUSIX HIPAKTHICCKOM
nesitenbHOCTU. Llenu u 3agaun u3yyeHus
MaTeMaTUku npu ocBoeHuu npodeccuid CI10 u
crietmanbHocteit CI1O.
Paspea 1. Auredpa
Conep:xxanue yueOHOro MmarepuaJa 1,2,3
Tema 1.1.
PazBurue Llenpie 1 panmoHaNIbHBIE YKCHa. JIeHCTBUTEIIbHBIE 4
mousitust o |9ucHa. Ipubnusicennvie goruucienus. Kovnnexchoie
quese yucaa.
IIpakTHYeckHre 3aHATHSA 4

ApudmeTnyeckue ASHUCTBUS HAJ YUCIIAMH,
HAXO0XKJICHUE MPHUOIMKCHHBIX 3HAYCHUHBEIIMUUH




Tema 1.2.
Kopnu,
CTeNCHUH
Jorapugpmsel

Conep:xanue y4e0HOro MaTepuaJja

1,2,3

Kopuu u crenenn. KopHu HaTypalbHOW CTENEHU W3
yyciia U uX cBOMCTBA. CTENEHHU C PALMOHAIBHBIMU
MOoKazaTeasiMu,  UX
NEVICTBUTEIIbHBIMU
cmeneHu ¢ 0eticmeumenbHbIM NOKA3amesieM.
Jlorapudm.
nmorapudmMuyeckoe ToxaecTBO. JlecaTuuHbie WU
HaTypasibHbIe Jiorapudmbl. [IpaBuna paelcTBHil C
nmorapudmamu. [lepexo kK HOBOMY OCHOBaHHUIO.
IIpeoOpa3zoBanue ajred0paMvyecKux BbIPAKEHUIA.
[IpeoOpa3zoBaHue palMOHAIBHBIX, WPPALMOHAIBHBIX
CTETICHHBIX, IIOKA3aTeNbHBIX W JIOrapu(PMUUECKUX|
BBIPAKCHUU.

Crenenu C
Csoucmea

CBOMWCTBA.
MOKa3aTeIsIMHU.

Jlorapupm  ywmcna. OcHoBHOE

IIpakTUyeckue 3aHATHSA

Brruncnenue u cpaBHeHHE KOpHEW. BblmosiHeHue
pacueroB C pajHuKaIaMHu. Pemenue
UppalvOHAIBHBIX YPaBHEHUU. Haxoxnenue
3HAYEHUU CTEIeHEen c palMOHaIbHBIMU
[IOKa3aTeNsIMHU. CpaBHeHue CTEIICHEN.
IIpeobpazoBanms BBIPAKCHUH, COJIepKAIIUX
crerneHu. Pemenre nokas3areibHbIX YPaBHEHUM.
Pemenne  nmpuxiameeix  3amad.  Haxoxnenwe
3HAUYEHUW  Jorapudma MO  MPOU3BOJIBLHOMY
ocHoBaHHO. Ilepexoxm OT OAHOTO OCHOBAaHUA K
apyromy. BeruuciieHue u cpaBHEHHUE JIOrapu(moB.
JlorapupmupoBanue U ITOTEHLIUPOBAHUE
BBIPAKCHUU.

[IpubnuxkeHHble  BBIYUCICHUS M PEHICHUS
OpUKIaJAHBIX 3aja4. Pemienue norapudpMuyeckux
YPaBHCHUU.

Paznea 2.

(OCHOBBI TPUTOHOMETPUH

Tema 2.1.
OcHOBHBIE
MOHATHSA

Conep:xanue y4eOHOIro MaTepuaJja

1,2,3

Pannannas mepa yria. BpamarenpbHoe IBHKECHHE.
CHHYC, KOCHHYC, TaHI€HC W KOTAHI'€HC YHCJIA.

IIpakTHyeckue 3aHATUSA
PanguaHHbIli METOA U3MEPEHHUS YTIIIOB BPALLCHUS U
CBSI3b C IPATyCHON MEPOIA.

Tema 2.2.
OcHoBHBIE
TPUTOHOMETPH
YyecKHe
TOKIECTBA

Conep:xanue y4e0HOro MaTepuaJjia

1,2,3

Dopmynbl npuBencHusa. DopMysibl  CIIOXKEHUS.
DopmyJibl yIBOCHUS. DPopm)ibl NOAOBUHHO20 Y2]d.

IpakTHYecKue 3aHATHSA
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA,
(bOopMYJIbl CIOKEHHUS, YIBOCHHUSL.

Conep:xanue y4eOHOro MaTepuaJjia

1,2,3




IIpeoopa3zoBan [[IpeoOpazoBaHue CyMMbl TPUTOHOMETPUUECKUX
us (byHKLMI B TPOU3BEICHNUE U TPOU3BEICHUS B
NPoCTeIuX |CyMMYy. Buipaosicenue mpuconomempuyeckux
TPUTOHOMETPH |PYHKYUIL Yepe3 MAH2eHC NOTOBUHHO20 Ap2YMEeHmA.
YeCKHX IpakTyeckune 3aHATHUSA
BbIpa:kenuii  [[IpeoOpazoBaHue CyMMbI TPUTOHOMETPUUECKHUX
byHKIMN B IpoU3BeIeHUE, TPeoOpa3oBaHue
MPOU3BEJICHUS TPUTOHOMETPUUECKUX (DYHKIIHI B
CyMMY.
Conep:xxanmne yueOHOTro MaTepuasa 1,2,3
Tema 2.4. [Ipocreimme TPUrOHOMETPUIECKUE YPABHEHUS.
Tpuronomerpu | /I[pocmenwuempuzonomempuieckue HepaseHcmeaa.
yecKue OOpatHbie TpUroHOMeTpUiYecKre QyHKIIUU.
ypaBHeHusi 1 | ADKCHHYC, aDKKOCHHYC, QDKTAHI'€HC
HepaBencrBa | IIpakTuyeckune 3aHATHS
[IpocTelmme TPUroHOMETPUYECKNE YPABHEHUS U
HepaBeHcTBa. OOpaTHbIE TPUTOHOMETPUUYECKUE
(GYHKIIMU: apKCUHYC, ApKKOCUHYC, aPKTAaHTEHC.
Pa3zpnen 3. DYyHKIHMU, X CBOICTBA ¥ rpapuKH
Conepxanne yueOHOro MarepuaJjia 1,2,3
@Oynxknuu. OO0JacTh ONpEAENICHUs] U MHOXKECTBO
3HaueHui;  rpadux  QyHKIUH,  TOCTPOEHUE
rpa@ukoB  (QYHKIMHA, 3aJaHHBIX  PA3JIUYHBIMU
croco0amu.
CroiictBa ¢yHknuu. MOHOTOHHOCTh, YETHOCTb,
HEYETHOCTh, OIPAHUYEHHOCTb, MEPUOIUYHOCTb.
Tema 3.1. [IpomexyTku BO3pacTaHus 51 yObIBaHMSI,
DOYyHKIMH, UX
- HauOOJNbIIIEE W HAWMEHbIEE 3HAYCHUS, TOYKHU
CBOHUCTBA H JKCTpEMyMa. ['paprueckas UHTEPHpETaLUs.
rpaguku [Ipumepsl  (QyHKIHMOHAJIBHBIX 3aBUCUMOCTEH B
peanbHbIX npoueccax U SBJICHUSIX.

Apudmernueckre onepaluu Hal (QYHKUHASIMH.
Cnoxunas ¢ynkuus (komnosuuus). Illowsmue o
HenpepblBHOCMU (DYHKYULL.

Oo6patnbie dynxkuuu. Obaacmev onpedeneHus U
obnacmv 3HaweHuti oopamuou Gyuxyuu. I pagux
0Opamuou yHKYuU.

IIpakTH4yeckue 3aHATHS

[Ipumepsl 3aBUCUMOCTEN MEXKIy IEPEMEHHBIMU B
peanbHbIX MpOLECCaX M3 CMEXHBIX IUCLUIIINH.
Onpenenenue ¢ynkuuii. I[locTpoeHue u ureHue
rpadpukoB QysHkumii. HWccnemoBanue (GyHKIUU.
CBouCcTBa JMHEHWHOM, KBAJPATHUYHOM, KyCOYHO-
JUHEHHOM M ApOOHO-TMHEHHON  (yHKLMIA.
HemnpepblBHbIE ¥ NepUOAMYECKHE  (DYHKIIHMH.




CpoiictBa ¥ rpaduKud  CUHYyca, KOCHHYCA,
TaHreHca M KOTaHIeHca.
Oo6paruble pyHknuu u ux rpaduku. OOpaTHbIE

TPUTOHOMETPUUYECKHUE PYHKITUU.

Tema 3.2. Coaep:xanue y4eOHOro MaTepuasa 4 |1,2.3
Crenennnle, | OnpeneneHus QyHKIUMA, WX CBONCTBA U
nokasarejbHble | rpaduku. [IpeoOpazoBanust rpaduKos.
, [TapannenbHblil IEpEeHOC, CUMMETPHUST OTHOCUTEIIBHO
Jorapugmuyec | ocell KOOPAUHAT U CUMMETPUSOTHOCUTEIBHO
KHe Hayaja KOOpPJIUHAT, CHMMETPHUS OTHOCHUTEIBHO
TPUTOHOMETPH | IPSMOU y = X,
YyecKue PACTSKEHHUE U CHKATUE BIOJIb OCEH KOOPIAMHAT.
pyHkuuu. IIpakTH4eckue 3aHATHS
OO0partHblie [IpeobpazoBanms rpaduka byHKIHM.
TpuroHomerpu | 'apmonudeckue konedanus. [Ipuknanseie 3amaun.
yecKue [TokazaTenbHble, jorapudmudeckue,
pyHkuHMU TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCMEA.
CamocrosiTeibHas padoTa 00y4aromuxcst 17
- [ToaroroBka noknana Ha TeMy «ClOKEHHE
rapMOHUYECKUX KOJIeOaHUi»
Pa3pnen 4. Hauasia maTtemaTudeckoro anaausa. Unrerpaua u
ero NpuMeHeHune
Conepxanne yueOHOro MarepuaJjia 1,2,3
HocaenoBarenbnoctu. CnocoObl  3amanuss u| 8
CBOICTBA YUCJIOBBIX MOCJIETIOBATEILHOCTEM.
llonsmue o npedenre  nociedo8amenbHOCHIU.
Cywecmeosanue npeoena MOHOMOHHOU
02PaHUYEeHHOU nocne008amenbHOCHU.
Tema 4.1. CymMmupoBaHue MOCJIEAOBATEIBHOCTEM.
Hauaua beckonedHo yObIBaroIIAst reoMeTpuiecKas
MaTeMaTnueci | TPOTPECCHA U €€ CyMMa.

Ooro aHajm3ia

IpousBoanas. [lonstue o mpousBoaHON DYHKIIUU,
€e TeOMETPUYECKHH U  (PU3NYECKHH  CMBICIL.
VYpaBHeHue kacaTtenbHOW K rpaduky (QyHKIHH.
[Ipou3BoaHBIE CYMMBI, Pa3HOCTH, IMPOU3BEIECHUS,
yacTHble. [Ipon3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX
(GyHKIHA. IIpumenenune IIPOU3BOTHOU K
UCCJIEIOBAHHUIO (DYHKIIMI U MIOCTPOCHUIO IPAPHUKOB.
IIpouseoonvie obpamuoti pyHKyuu u KOMROUYUU
@yHxyuu. [IpuMepsl MCHOIB30BAHUS TTPOU3BOJAHOM

I HaXOKIACHUA HAWITYYIICTO pCIICHUA B




NPUKIIAJHBIX 3anadax. Bropas mnpousBoaHas, e
r€OMETPUYECKUI u busnueckuit CMBICIL.
HaxoxneHue cxkopocTu I Ipouecca, 3aJaHHOTO
(dopmyoii 1 rpadurom.

IIpakTnyeckue 3aHATHS
UucnoBas T1OCJIEI0BATENbHOCTh, CIOCOOBI €€

3aJaHus, BBIYHCJICHHS YJICHOB
MOCJIeJOBAaTEIbHOCTH. [Ipenen
MOCJICA0OBAaTEILHOCTH. beckoHeuHo yObIBaromias
reoMeTpruYeCcKas porpeccus. [IpousBoaHas:

MEXaHWYECKUH U T€OMETPUYECKUAN

CMBICJI TIPOWU3BOJHOW. YPpaBHEHHE KacaTelbHOU
HccnepoBanue (yHKIMH C TOMOIIBIO
npou3BoiHOM. HaxoxneHue HanOoJbIIETO,
HAaMMEHBIIETO 3HAYEHUS U IKCTPEMAIIbHBIX
3HaUYCHUN QYHKIIHH.

Copnep:xanue yueOHOro MaTepuasia

IlepBooOpa3Hass u wuHTerpaj. Ilpumenenue

Tema 4.2. OTPEICICHHOT0 UHTETpaja
HuTerpan u A1
ero HaXOXJICHUA IUIOMIAJd KPUBOJMHEHHON
NpUMeEHeHHe Tpaneunu. Popmyna
Herorona—IJleitOnuna. [Tpumepst
MPUMEHEHHUS HHTEerpasia B GU3KUKE U TEOMETPHH.
IIpakTnyeckure 3aHATHS
Wurerpan u nepBooOpa3Has. Teopema
Herorona—JleiiOuuma.
[IpumeHeHnenHTerpaia K BEIYMCICHUIO
(bu3MUEeCKUX BEJIMYUH U IUIOIIAJICH.
Paspneu S. YpaBHeHMs U HEPABECHCTBA

Copnep:xanue yueOHOro MaTepuasia

1,2,3




Tema 5.1.
YpaBHeHusd U
HEpPaBEeHCTBA

YpaBHeHus U CHCTEMBI YPABHEHHH.
PanmonanbHble, MppalMOHAIbHBIE, NTOKA3aTEIbHBIE
U TPUTOHOMETPUYECKHWE YPABHEHUS W CHUCTEMBI.
PaBHOCWIIBHOCTH ypaBHEHUH, HEPABEHCTB, CUCTEM.
OcHOBHbIE IIPUEMBI UX pelIeHUs (pa3iloKEeHUEe Ha
MHOXXUTEIU, BBEICHHUE HOBBIX HEHU3BECTHBIX,
MOJICTAaHOBKA, rpadMueCKU METOT).

HepaBencrBa. PanuonanbHble, HppalMOHaIbHEIE,
II0Ka3aTeIIbHbIC U MPUSOHOMEMPUYECKUE
HepaBeHCTBA. OCHOBHBIEC TPUEMBI UX PELICHUS.
Hcnoab3oBanue CBOMCTB U IpapuKoB (PyHKIUI
IPH pellieHUH YPAaBHEHUI M HepaBeHCTB. Meron
uHTEpBaNOB. HM300pakeHWe Ha KOOpPIWHATHOM
IJIOCKOCTH MHOXECTBA pELICHUNW YPAaBHEHUU U
HEPABEHCTB C JBYMs [IEPEMEHHBIMUA U UX CUCTEM.
IIpuxkiagnbie 3aga4uu [Ipumenenue
MaTEMAaTHYECKHUX METOI0B TUTSt peneHns
collepKaTeNbHbIX 3a/au M3 Pa3IM4YHbIX oOJacTei
HAayKH WU TMPAKTUKH.

WNurepnperanyss  pesysbrara, y4e€T  peallbHBIX
OrpaHUYCHUM.

IIpakTnyeckue 3aHATHS
Kopnu ypaBHeHuii. PABHOCWIBHOCTb YpaBHEHUM.
IIpeoOpazoBaHue ypaBHEHUM.

Pa3nea 6.

KomOuHaTopuka, CTAaTUCTUKA U
TEOPUs BEPOATHOCTEM

Tema 6.1.

DJIeMEHTbI
KOMOMHATOPUK
u

Conep:xxanune y4eOHOTro MaTepuasa

1,2,3

OcHOBHBIE MOHATHUS KOMOMHATOPUKU. 3aJayd Ha
NOJACYET 4YHUCJIa pPa3MEIICHUH, MEePECTAHOBOK,
coueranuid. Pemenue 3aiayu Ha nepedop BapUaHTOB.
®opmyna OouHOMA HeroToHa. CaolicTBa
OMHOMHHAIBHBIX KOd(hdummeHToB. TpeyroapHUK
[Tackass.

IIpakTHYeckue 3aHATHS

Ucropust pa3Butusi KOMOWHATOPUKH, TEOPUHU
BEPOSITHOCTEd M CTATUCTUKM M HUX pOJb B
Pa3IMYHbBIX cdepax YeJI0BEYECKON
KU3HeNeATenbHOCTH. [IpaBuia KOMOMHATOPHKHU.
Pemerne komOMHATOpHBIX 3amad. Pa3mMermieHwus,
COYETaHWsI W MepecTaHOBKU. buHomM HproToHa un
TpeyronpHuK Ilackans. Ilpuknanseie 3aayn.

Conepxanne yueOHOro MarepuaJjia

1,2,3




CoObITHE, BEPOSATHOCTH COOBITHS, CIOXKECHHE U
YMHOXEHHE BEPOSATHOCTEM. Honamue 0

Tema 6.2. He3asucuUmMocmu coobimuti. JJUCKpemHas CiyyaiHasi
J/IeMEHTDI geuuUHa, 3aKOH ee pachpeoenenus. Yucnosvie
TeOpuu | yapaxmepucmuxu OUCKpemHou cay4anuHou
BEPOSITHOCTEH | o000
llonsimue o 3akoHe boabuiuX yucel.
IIpakTHyeckue 3aHATHSA
Knaccuueckoe onpeneneHrne BEpOSITHOCTH,
CBOMCTBa BEPOSATHOCTEH, TEOpEMa OCyMME
BEPOATHOCTEN. BrIunciieHrEe BEPOSTHOCTEN.
[IpuknaaHble 3a0a4u.
Conep:xkanue yueOHOr0 MaTepuaJia
Tema 6.3.
D IeMEHTLI [IpeacraBinenne gaHHBIX  (TaOIUIIBI,
MaTeMaTH4YecK JMarpaMMel,

Ol CTATUCTUKH

rpaduKn), ceHepanbHas
COBOKYNHOCMb, 8b100PKA, CpedHee
apugpmemuuecxoe, meouarna. llonsmue o 3a0auvax
Mamemamuyeckou cmamucmuxu. Pewenue
NPAKMUYECKUX 3a0ay ¢ NpumeHeHuem




6EPOANTHOCNIHbLX Memooos.

IIpakTuyeckue 3aHATHS
[IpencraBienne YMCIOBBIX TaHHBIX.
[IpuknaaHbIe 3a0a4H.

Paznen 7

I'eomerpus

Tema 7.1.
IIpsimble u
IUIOCKOCTH B

MPOCTPAHCTBE

Conepskanue yueOHOro MaTepuaJia

B3aumHoe pacrnosio’keHue IBYX MpPSMbBIX B
npoctpancTBe. [lapaenbHOCT TPSMON U
mrockocTu. [lapamienbHOCTh TIOCKOCTEM.
[TeprieHAUKYISAPHOCTH pSIMOM 151
IJI0CKOCTU. llepneHauKyisp U HaKJIOHHAS.
Yron wmexay ImpAMOM U IUIOCKOCTBIO.
JIByrpaHHbIi yro. Yron MEXIY
IJIOCKOCTAMU. [lepneHuKyIsipHOCTh ABYX
TIOCKOCTEM. I'eomeTpuueckue
npeoOpa3oBaHus MIPOCTPAHCTBA:
napajulesibHblii  mepeHoc, CUMMETPHUS
OTHOCHUTENBHO TIUIocKocTH. [lapannensHoe
MPOEKTUPOBAHUE.

M300paxeHne mpoCcTPaHCTBEHHBIX QUTYD.

Inowaow OpMO2OHANLHOU npoexKyuu.

IIpakTuyeckue 3aHATHS

[Ipy3Haku  B3aMMHOIO  PACIOJIOKEHHUS
MPSAMBIX. YTOJI MEXAy NpsMbIMU. B3aumuoe
pacnoJIOKEHUE NPSIMBIX M IUIOCKOCTEH.
IlepneHAMKYJISIp M HAKJIIOHHAS K MJIOCKOCTH.
Yrom Mexay mnOpsIMOM U IUIOCKOCTBIO.
TeopemMbl 0O B3aUMHOM  PaCIOJIOKECHUHU
NpsAMOM M IUIOCKOCTH. Teopema O Tpex
neprneHauKysipax. [IpusHaku u CBOMCTBa
napajyiedbHbIX U MEPHEeHIUKYISIPHBIX
mIiockocTed. PaccTrossHue OT TOYKH 10
IUIOCKOCTH, OT MNOPSIMOM 10 IIJIOCKOCTH,
pPacCTOSIHUE MEKIY IUIOCKOCTSIMU, MEXKIY
CKpPELIMBAIOIIUMUCS  NPSAMBIMH,  MEXKIY
IIPOU3BOJIbHBIMH ¢burypamu B
IIPOCTPAHCTBE. [TapamensHoOE
IIPOEKTUPOBAHUE U €r0 CBOMCTBA. [eopema
0 niowaou

OPMOCOHANLHOU NPOEKYUU MHO20Y20IbHUKA.
B3anmnoe PacCIIONIOKEHUE
POCTPAHCTBEHHBIX QUTYD.

Tema 7.2.

Conepskanue yueOHOro MaTepuaJia

12,3

1,2,3




MHororpanuu
KH

Bepmunbl, pebpa, rpaHu
MHOI'OTPaHHHUKA.

IIpusma. [Ipssmas v unakronnasa npusMa.

IIpaBwibHas npusma. [lapasuenenumnen.

Ky6. [lupamuna. [IpaBunpHas nupamuja.
VYceuennas nupamuga. Terpasup.
CumMmerpuuB KyOe, B apajuieienunesne, B
npusMe u nupamuze. CedeHus Kyoa, mpu3Mbl
u nupamuasl. IIpeacrasinenne o
MpaBUJIBHBIX MHOTOIPAaHHUKAX (TETpas’pe,
KyOe,

OKTa’Ape, NOJAEKAIPE U UKOCAAPE).

IIpakTnyeckune 3aHATHS
Paznuunble BUIBI MHOrOrpaHHUKOB. HMx
MHOTOTPaHHHUKOB. [ 1011216 TOBEPXHOCTH.

CamocrosiTeibHas padoTa 00y4aomuxcs
- [TonroToBka okJiajaa Ha

temy «IIpaBuiibHBIE U

MOJTYTIPaBUIIbHBIE

MHOTOTPAHHUKNY;

- [logroroBka gokiiaza Ha TEMY
«KoHnueckue ceyeHust u ux

MIPUMEHEHUE BTECXHUKE.
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Tema 7.3. Tesa
HUIMIOBEPXHOCTH
BpallleHU s

Conep:xxanue yueOHOTro MaTepuasia

1,23

Hunueap 1 KOHyC. Y CEUYEHHBIN KOHYC.
OcHoBaHue, BbICOTa, OOKOBAsi IOBEPXHOCTb,
oOpasyromas, pazseptka. OceBble CEUCHHUS
U ceyeHus, napajienbHble ocHoBaHuto.[1lap
u cepa, ux ceuenus. Kacarenbnas
IUIOCKOCTB K cepe.

IIpakTH4yeckue 3aHATHS

Buapl cuMmeTpuit B IPOCTPAHCTBE.
CumMmeTpus Ten BpalleHus U
MHOT'OI'DaHHHUKOB.

Tema 7.4.
HN3mepenus B
reoMeTpum

Conep:xanue y4e0OHOTro MaTepuaJjia

1,2,3

Ob6veM u ero m3mepenue. WHTerpanbHas
dbopmyna oopema. Popmynsl o6beMa Kyoa,
MPSMOYTOJIBHOTO napasuieJenunena,
npu3Mbl, UwinHApa. Popmynsl  o0bema
nupamMuabsl 1 KoHyca. DopMyIsbl IIOMIATH
MOBEPXHOCTEW  LWIHMHAPA U  KOHYCa.
dopmynbl  00beMa IIapa W IUIOHIAAU
cheppl.  Ilomobue  Tten.  OTHOUICHHS
[UIoIaae




MMOBEPXHOCTEH U 00BEMOB IMOIOOHBIX TEJI.

IIpakTH4yeckue 3aHATHSA 4
Brruncienue miomanei 1 00bEMOB.

Conepxxkanue yueOHOro MaTrepuajia 1,2,3

[IpsimoyroiibHast (I€KapTOBa) CUCTEMA 6
KOOpJUHAT B npoctpancTee. opmyiia
pacCTOSIHUSI MEXK]1y JBYMSI TOUKAMMU.

Tema 7.5. YpaBHeEHH;I cdepsl, nrockocmu u
npsamou.BekTopel. Moyb BEKTOpA.
PaBenctBO BekTopoB. CrnoxxeHue

BEKTOPOB.

YMHOkKEHHE BEKTOPA Ha YHUCJIO.
Pa3znoxenue BekTopa 1o

HANpPaBJICHUSAM. Y TOJIMEXKAY IBYMS
BekTopamu. [Ipoeknusa BekTopa Ha

ocb. KoopinHatsl BekTopa.

CkansipHoe Npou3Be/IeHHE BEKTOPOB.
Hcnonb3oBaHne KOOPAUHAT U BEKTOPOB IPH
pPELIEHNH MAaTEMATUYECKUX U MPUKIaTHBIX
3a7a4.

IIpakTnyeckune 3aHATHS 2
Bekropsl. JlelicTBUS C BEKTOpAMHU.
JlekapToBa cucTeMa KOOpAUHAT B
MIPOCTPAHCTBE. Y paBHEHUE OKPYKHOCTH,
cdepsl, iockocTu. Paccrosinue Mexmy
TOYKaMH.

JlercTBuA C BEKTOpaMH, 33 IaHHBIMU
KoopanHaTaMu. CKaJIIpHOE IPOU3BEAECHUE
BEKTOPOB. BEeKTOpHOE ypaBHEHUE IPSAMON U
IJIOCKOCTH. Mcroib30BaHNEe BEKTOPOB MPU
JIOKA3aTENbCTBE TEOPEM CTEPEOMETPHUHU.
KoncyabTanuu 2

Koopaunatsl
HBEKTOPbI

Jlis XapaKTepUCTUKHU YPOBHSI OCBOCHUS y4eOHOr0 MaTepHalia UCIOIb3YIOTCS CIEAYIOIIne
0003HAUCHMUSL:
1. - O3HAKOMUTENbHBIN (Y3HABAaHUE U3YYEHHBIX 00OBEKTOB, CBOMCTB);
2. - penpoAYKTUBHBIH (BBIIOJIHEHHUE IE€ATEIBHOCTH MO 00pa3ily, MHCTPYKLUHU, METOINYECKUM
PEKOMEHJAlMAM UJTM 101 PYKOBOJICTBOM IPENO/1aBaTeNs);



3. - IPOJIYKTUBHBIN (MJIAHUPOBAHUE U CAMOCTOSATEILHOE BBIMOJIHEHUE IS TEIbHOCTH,
penieHne npooOJIEMHbBIX, CHTYAITMOHHBIX 3aJJaHUN).

2.3 XapakTepucTHKAa OCHOBHBIX BU/0B YUeOHOI AeATEIbHOCTH 00y4alouXCs

Coaep:xanue XapakTepuCTHKA OCHOBHBIX BH/IOB /1eITEJIbHOCTH CTY/I€HTOB
00y4eHuUs (Ha ypoBHE Y4eOHBIX AeiiCTBHH)
O3HakoMJIEHHE C POJIbI0 MATEMAaTUKHU B HayKe, TEXHUKE, IKOHOMUKE,
BBenenne WH(OOPMAITMOHHBIX TEXHOJOTHUSAX M TPAKTUYECKON eSITeITHHOCTH.

O3HakoMJIEHHE C LEJSIMU M 3aJlauaMu M3y4YCHUsT MaTEMaTHKU TPHU
ocBoenuu npodeccuit CIT1O u cnermansuocteit CI1O.

1. AJITEBPA

Pa3zButHne mousaTusa
0 YHcJIe

Boimonnenue apudmMerndeckux EHCTBUN HaA YHUCIaMHU, codyeTas
YCTHBIE WM THUChbMEHHBIC TNpueMbl. HaxoxaeHue mNpuOIMKEHHBIX
3HAYCHUH BEJIMYMH W TMOTPEIIHOCTEH BBIUMCICHUN (aOCOTIOTHOU H
OTHOCHUTEJIbHOI); CpaBHEHUE YUCIOBBIX BblpaxkeHuil. Haxoxnenwue
OIMOOK B MPeoOpa3OBaHUSX W BBIUUCICHUSIX (OTHOCHUTCS KO BCEM
MYHKTaM IPOTrPamMMBbl).

KopHu, crenenu,
JOrapupmMbl

O3HakOMJIEHHE C TIOHSATUEM KOpHA 7#-U CTENEHW, CBOMCTBAMHU
paJMKaJiOB M IIpaBUJIaMU CpaBHEHUS KopHeu. DopmyimpoBaHUE
OIIpEeJeJICHUs] KOPHsSI U CBOWCTB KOpHEH. BpluncieHrne u cpaBHEHUE
KOpHEH, BBIMIOJIHEHHE MPUKUIKU 3HaueHus KopHs. [IpeoOpazoBanue
YUCJIOBBIX M OYKBEHHBIX BBIPAXKEHUH, COJEPKAIIUX PaJTUKAIIBL.
Brimonnenne pacuetoB 1o QopmyiiaMm, coAepIKalluM pPaJuKabl,
OCYIIECTBJISIE HEOOXOAMMBIE TOJCTAHOBKM M MPeoOpa3oBaHUS.
Omnpenenenue paBHOCHIBHOCTH BBIPAXKEHUN ¢ paaukanamu. Penienne
UppallMOHATBHBIX YpaBHEHUN. O3HAKOMIICHUE C MMOHATHEM CTETICHU C
JNCUCTBUTENBHBIM TOKa3aTeneM. HaxoxkJieHue 3Ha4YeHuil CTEINECHH,
UCIIONB3YsS TIPU HEOOXOJMMOCTH HWHCTPYMEHTAJIbHBIE CpPE/ICTBA.
3anuchbiBaHWE KOpHSI n-Ml CTENEHU B BHUAEC CTENEHU C APOOHBIM
nokazareneM U HaobopoT. dopmynupoBaHUE CBONCTB CTETEHEH.
Brruncnenue creneHeil ¢ palMoHaIbHbIM MMOKA3aTENIEM, BBITIOJIHEHUE
IIPUKUIKU 3HAYEHUS CTEIICHHU, CpaBHEHUE CTEIICHEMN.
[IpeoOpa3zoBaHue YNCIOBBIX U OYKBEHHBIX BBIPAXKECHHM, COEPIKAIINX
CTEIIEHU, IPUMEHSISI CBOMCTBA. PelieHre nokasareibHbIX YPaBHEHUN.
O3HakoMJieHHE C TPUMEHEHHEM KOpHEMl W CTeneHel mpu
BBIUNCIICHUU CPENHUX, JICJICHUU OTPE3Ka B «30JIOTOM CECUYCHUMN.
Pemenune npukitaiHbIX 3a7a4 HA CI0KHBIE TPOLICHTHI.

IIpeoOpa3zoBanue
aJredpanvecKux
BbIPaKEeHUM

BrinosnHeHue npeodpa3oBaHuil BEIpaXKeHUH, IpUMEHEHUE GopMyI,
CBSI3aHHBIX CO CBOMCTBaMH cTemneHeil u jorapupmon. OnpeneneHue
00J1aCTH AOMYCTUMBIX 3HAYEHHH JIOrapu(PMUUECKOrO BBIPAKEHHUSL.
Pemenue norapu@mMuieckux ypaBHEHUN.

YIUIOB ITIOBOPOTA M OCTPLIX YIJIOB IIPAMOYI'OJIBHOT'O TPCYT'OJIbHHUKA U
OOBSICHEHHE NX B3aMMOCBSI3H.




OcHOBHBIE
TPUTOHOMETPHYECK
e TOXK/IEeCTBA

[IpuMeHeHnEe OCHOBHBIX TPUTOHOMETPHYECKHUX TOXKIECCTB IS
BBIYMCIICHUS 3HAYEHUN TPUTOHOMETPUUECKUX (PYHKIMMA 1O OJTHOHN U3
HUX.

IIpeoOpa3oBanus
NMPOCTEeHIINX
TPUTOHOMETPHYECK
UX BbIPaKeHUH

N3yyeHnue 0CHOBHBIX OPMYJI TPUTOHOMETPUU: POPMYJIbI CIIOKEHHUS,
yABOCHHUSI, MPEoOpPa30BaHUsI CYMMbl TPUTOHOMETPUUECKUX (DYHKIIHIA
B MPOU3BEJCHUE WM TPOU3BEICHHUS B CYMMY M NPUMEHEHHE IIpU
BBIYUCJIICHUM 3HAYEHUSI TPUTOHOMETPUUECKOTO BBIPAXKEHUS U
ynpouieHus: ero. O3HaKOMJIEHHE CO CBOWCTBAMHM CUMMETPHM TOYEK
Ha €IMHUYHOW OKPYHOCTH U MPUMEHEHUE UX JJisl BbIBoAA (hopmy

IIPUBCICHHUSL.
Pemenue mno ¢QopmyraMm U TPUTOHOMETPUYECKOMY  KpYyTY
IIpocreiimue IPOCTEUIINX TPUTOHOMETPUYECKUX ypaBHeHUH. [Ipumenenue oomux
TPUTOHOMETPHYECK [METOJOB DPEIIECHUS YpaBHEHWH (IpUBEIEHUE K JIMHEHHOMY,
e YPAaBHEHUSl U |KBaJpaTHOMY, METOJ pa3jgoXKEHHUs HAa MHOXHUTEIH, 3aMEHBI
HepaBeHCTBa NEPEMEHHOI) NpU PElIeHUH TPUTOHOMETPUUYECKUX YpPAaBHEHUH.
YMenue  ormMe4yaTb  Ha  Kpyre  pelIeHus  INPOCTEHIIUX
TPUTOHOMETPUYECKUX HEPABCHCTB.
Apkcnnye, O3HaK01\fJIeHI/Ie C IOHATUEM O61fiaTHLIX TPUTOHOMETPUUECKUX
¢ynkmuii. M3yueHwe omnpeneneHHl apKCHHyca, apKKOCHHYCA,
APKKOCHHYC,

APKTAHI€HC YucJia

apKTaHIeHca 4yncia, (popMyIMpoBaHUE UX, U300paKeHUE Ha
€IMHUYHON OKPYKHOCTH, IPUMEHEHHUE TPU PEILICHUN YPaBHEHUIA.

3.

®YHKIIUU, X CBOUCTBA U TPA®UKH

®yukuuu. llonsarue
0 HENpPepPbIBHOCTH

pyHxkumun

O3HaKOMIJIEHHE C TIOHSTHEM MEPEMEHHOM, TPUMEPAMH 3aBUCUMOCTEM
MexAy TnepeMeHHbIMH. (O3HaKOMJIEHHE C TOHSATHEM rpaduka,
ompeielieHue  MPUHAUICKHOCTH  TOYKH  Tpaduky  QyHKIUH.
Onpenencaue 1o ¢Gopmylie MPOCTEHIeld 3aBUCHUMOCTH, BHAA €€
rpaduka. Beipaxxenue mo QopMyie OIHON TEpEeMEHHOW dYepe3
npyrue. O3HaAKOMIIEHUE ¢ ONpeeIeHreM (YHKIINH,
dopmynupoBanue ero. Haxoxxnenume oOnacTu OmpeneneHus M
00J1aCTH 3HaYeHUN QYyHKLIHH.

CaoiicTBa
(pyHkumn.
I'papuueckas
HHTEpIpeTanms.
IIpumepsbl
GyHKUMOHAJIBHBIX
3aBHCHMOCTEH B
peajbHbIX
npoueccax u
SIBJICHUSIX

O3HakoMJIEHHE € TpUMeEpaMH (PYHKIMOHAIBHBIX 3aBUCHUMOCTEH B
peanbHBIX MpOIeccCax M3 CMEXHBIX MUCHUIUIMH. O3HAKOMIJICHUE C
JIOKa3aTEIbHBIMUA PACCYKJICHUSIMU HEKOTOPBIX CBOMCTB JIMHENHON U
KBaJpaTUIHON (PYHKIMM, TPOBEICHUE HCCICIOBAHUS JIMHEHHOMH,
KYCOYHO-JIMHEHHOM, TpOOHO-TMHEHHOW W KBaJpaTUYHOW (YHKITUH,
noctpoeHue ux rpaduxoB. IlocTtpoenne wu ureHue rpaduKoOB
bynkuuii. UccnenoBanue Qynkiuu. CocraBieHrne BUAOB (DYHKIIHIA
10 TAHHOMY YCJIOBHUIO, PEILIEHHE 33]]a4 Ha 3KCTpeMyM. BrinosiHeHHe
npeoOpa3zoBanuii rpaduka GyHKIIHH.

OoOpaTHbIe
GyHkumn

W3yuenue moHATHS O0O0paTHOW (YHKIMH, ONpEIeIeHHE BUIA W
oCcTpoeHue rpaduka oOpaTHONM (YHKIIMH, HaXOXKJICHUE €€ 00JacTu




ompezaeneHust U obnactu 3HadeHui. [IpumMeHenne cBOMCTB QyHKITHIA
IIPU UCCIIEIOBAHUM YPAaBHEHNW U PEIIECHUU 3a7a4 HA DKCTPEMYM.
O3HaKOMJICHHE C TIOHSATUEM CIIOKHON (PYHKIINH.

CrenenHbie,
NnoKa3arejbHbIE,
JorapupmMuveckue
"
TPUTOHOMETPHYECK
e QPyHKIUM.
Ooparnbie
TPUTOHOMETPHYECK
He pyHKIuH

Boluucnenne 3HaueHud (QYyHKIME 1O 3HAYEHHIO apryMEHTa.
OmnpeneneHue MOJOKEHUSI TOYKU HA rpauKe Mo ee KOOpAUHATAM U

HaoOopot. MHcmonp3oBaHue CBOWCTB (YHKIMA JJii CpPaBHEHHS
3HaueHWil creneHe wu sorapudmon. Iloctpoenme rpadukon
CTENEHHBIX U JIOTapU(DPMHUECKUX GyHKIHHA. Pemienune

MOKA3aTEeNbHBIX U JIOTAPU(PMUUECKIX YPAaBHEHHH M HEPABEHCTB IO
U3BECTHBIM airopuT™MaM. O3HaKOMJIEHUE C MOHATHEM HENPEPBIBHOMN
nepuoAnYeckoil QyHKIUH, (GOpPMYITUpOBAHUE CBOMCTB CHHyCa H
KOCHHYCa, MOCTpoeHue ux rpapukoB. O3HAKOMIICHHE C TOHSATHEM
FapMOHUYECKHX  KOJieOaHMH W  NpuUMepaMud  TapMOHHUYECKHX
KOJIeOaHUM JJI ONMMCaHUs MPOLECCOB B (PU3HMKE U JIPYTUX 00JIACTAX
3HaHUA. O3HAKOMJIEHWE C IIOHATHEM Pa3pbIBHOW NEPHUOINYECKOMN
¢yHKIMY, (OpMYNIHpPOBaHHE CBOMCTB TaHIe€HCAa U KOTAHIEHCA,
noctpoeHue ux rpagukoB. I[IpumeHeHune cBOWCTB (yHKIUH IS
CPaBHEHHS 3HAUEHUN TPUTOHOMETPUYECKUX (YHKUUN, peHIeHUs
TPUTOHOMETpUUYECKUX ypaBHeHM. [locTpoenue rpagukoB oOpaTHBIX
TPUTOHOMETPUUYECKUX (QYHKIUI U ompeaeseHue Mo rpapukaM HxX
cBOMCTB. BrimonHeHnue npeoOpazoBanus rpaduKoB.

4. HAYAJIA MATEMATHUYECKOI'O AHAJIU3A. UHTET'PAJI 1 ET'O

HNPUMEHEHUE

IHocaenoBaTeJLHOCT
"

O3HakOMJIEHME C TMOHSATHEM YHCJIOBOW IOCJIEI0BAaTEIbHOCTH,
crocobaMu ee 3a7jaHusl, BBIUMCICHUSIMU €€ WieHOB. O3HaKOMJICHHE C
NOHATHEM TIpejeNia  IOCJIeAoBaTeabHOCTH.  (O3HAKOMJICHHE  C
BBIUMCJICHHUEM CYMMbI OECKOHEYHOI'O YHMCIIOBOTO psiia Ha MpUMeEpe
BBIYUCJICHUS CYMMbI OECKOHEYHO YOBbIBAIOLIEH T€OMETPUUECKOM
nporpeccun. Pemienune 3agad Ha TOpuMeHEHHE (QOPMYJIBI CyMMBI
OECKOHEYHO yOBbIBaKOIIEH Fr€OMETPUYECKON TPOIPECCHH.

IIpouszBoanas u ee
NpPUMEHEeHH e

O3HakoOMJIECHHE C  TIOHATUEM  MNPOW3BOAHOM. M3yueHne wu
(GOopMyIMpOBaHHE €€ MEXaHMYECKOr0 M TIeOMETPUYECKOro CMBbICIA,
U3YYEHHE aJrOpUTMA BBIYMCIEHUS MPOU3BOJHOW Ha TNIpUMEpPE
BBIYMCIICHUSI MTHOBEHHOM CKOPOCTH U YIJIOBOTO Kod(hduimeHTa
kacarenpbHOM. CocTaBiieHHE ypaBHEHHUs KacaTelIbHOW B 0OIlEeM BHU/IE.
VYcBoenne mnpaBun guddepeHnupoBaHus, TaOIUIBI MPOU3BOIHBIX
AJIEMEHTAPHBIX (YHKIWNA, NpUMEHeHue s auddepeHupoBanms
byHKIIMNA, COCTaBICHHs YpaBHEHHUS KacaTelbHOU. M3ydueHne Teopem
O CBSI3W CBOMCTB (YHKIMH M TPOU3BOAHOHN, (POPMYITUPOBKA HX.
[IpoBeneHre ¢ MOMOIIBIO NPOW3BOJHOM HCCIENOBaHUS (PYHKIUH,
3alaHHON (OpMYJIOi. YCTAaHOBJIEHUE CBS3M CBONCTB (DYHKIHH H
npou3BOAHON 1Mo ux rpadukaM. [IpuMeHeHHe NPOU3ZBOIHON IS
pemieHuss 3aJady Ha HaXO0XJAEHUWE HauOOJbIIEro, HauMEHBUIETO
3HAYEHUS U HA HAXOXKJEHUE IKCTpEMyMa.




IlepBooOpa3Has u
HHTerpaJ

O3HakOMIIEHHE C MOHATHEM MHTErpajia u rneppoodpazHoi. M3yuenue
npaBuia BBIYUCIEHUS TepBooOpa3Hoil W Teopembl HbroToHa —
JlefiOnuna. Pemienue 3amau Ha CBsI3b NEpBOOOpa3HOW U €€
IPOU3BOJHOM, BBIYMCICHHE MEPBOOOPA3HON Mg NaHHOW (PYHKIUU.
Pewenne 3a1ay Ha MPUMEHEHUE UHTErpaya Ui BBIYUCICHHUS
(bu3MYECKUX BEJIMYUH U IUIOIIAJIEH.

S. YPABHEHUA U HEPABEHCTBA

YpaBHeHus U
CHCTEMBI
YPAaBHEHMH.
HepaBencrBa u
CUCTEMBI
HEPABEHCTB C ABYyMH
nepeMeHHbIMHU

O3HakoMJIEeHHME C  MNPOCTEHINMMH  CBEICHHMSMHU O  KOPHSX
anreOpanyeckux ypaBHEHUMN, TOHATUSMHU HUCCIEAOBAaHUS YpPaBHEHUIA
U CcUCTeM YypaBHeHUW. l3ydyeHue TeopuM  pPaBHOCHIBHOCTHU
ypaBHEHUN M ee mnpuMeHeHus. [loBTOpeHHME 3amucu peuieHus
CTaH/apTHBIX YpaBHEHUH, IPUEMOB NpeoOpa3oBaHUs ypaBHEHUHN IS
CBEICHUs K CTaHJAapTHOMY ypaBHEHHUIO. PellleHHMe pannoHalIbHBIX,
UPPALMOHAIBHBIX,  ITOKA3aTEIbHBIX W  TPUIOHOMETPUYECKUX
ypaBHeHUN U cucteMm. Vcnonb3oBaHue CBOWCTB U TpaduKoOB
byHKuMA g pemieHus ypaBHeHuil. [loBTopeHHMe  OCHOBHBIX
IIPUEMOB pELICHUs CUCTeM. PelieHue ypaBHEHHMH C IPUMEHEHHEM
BCEX MPHUEMOB (pa3joKE€HHS Ha MHOXKHUTEIH, BBEJCHHS HOBBIX
HEM3BECTHBIX, MOJICTAHOBKH, Tpaduyeckoro wmetoja). Pemenue
CUCTEM YypaBHEHMl C TPUMEHEHHEM pa3JIMYHBIX CIOCOOOB.
O3HakoMmIIeHHE C OOIIMMHM BONPOCAMH PEIICHUS HEPABEHCTB H
UCIIOJIb30BaHUE CBOMCTB M rpaduKoB (GYHKUUNA TpPU PEHICHUH
HEPAaBEHCTB. PenieHue HEPaBEeHCTB M CHUCTEM HEPABEHCTB C
IPUMEHEHUEM Pa3IMYHbIX CIIOCO00B. [IprMeHeHne MaTeMaTHYECKUX
METONOB JUI PEIICHHs] COACPKATENbHBIX 3a7a4 W3 Pa3IudHbIX
oOnactell Hayku W NpakTUKHU. MHTepmpernpoBaHue pe3yJbTaTOB C
Y4E€TOM pEAJIbHBIX OTPAHUYCHHUM.

6. 2JIEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEHN "

CTATUCTHUKH

OcCHOBHbBIC MIOHATHSA
KOMOMHATOPUKH

N3yueHnne npaBwia KOMOMHATOPUKWA M MPUMEHEHUE TPHU PELICHUU
KOMOMHATOPHBIX 3aj1a4. PereHne KOMOMHATOPHBIX 3a7a4 METOJ0M
nepebopa U 1Mo TMpaBmwily YMHOXKEHHUS. O3HAKOMJIEHHE C MOHITUSMHU
KOMOMHATOPUKU: pa3MENIEHUSIMHU, COYETAaHUSIMH, TIEPECTAaHOBKAMH U
dbopmynamu s ux BeuuciaeHus. OOBACHEHHE W TPUMEHEHHE
dbopMy I BBIYUCICHUS Pa3MEIICHHM, MEPECTAHOBOK U COYETAHUN
npu pemeHun 3amad. O3HakomiieHne ¢ OuHoMoM HpioToHa W

JJIeMeHTBhI TEOPUH

TpeyroapHukoM Ilackans. Pemenwe npaktuueckmx 3amad €
MCTIOJIb30BaHUEM MOHATUHN U MTPABUJI KOMOMHATOPUKH.
M3yyeHue KIIaCCHYECKOrO OIPEICIICHUs] BEPOSITHOCTH, CBOWCTB

BEPOATHOCTH, TEOPEMBI O CyMMe BeposATHocTer. Paccmorpenue

BEPOSAAITHOCTEH  |IpUMEPOB  BBIYUCIEHUSA BEpPOSTHOCTEW. PemeHue 3amad Ha
BBIYHCIICHHUE BEPOSITHOCTEN COOBITUH.
IIpeacraBienue |O3HAaKOMJIEHHWE C TMIPEACTABICHHEM YMCIOBBIX JaHHBIX M HX

JAHHBIX (TA0JIHIBI,

XapaKkTepUCTHKaMU. PellieHne MpakTUYeCKHX 3aaad Ha 00paboTKy
YUCJIOBBIX JJAHHBIX, BEIUMCIICHUE UX XapaKTEPUCTHK.




AUATPAMMBI,
rpaguku)

7.TEOMETPUA

[IpsamMblie u
IUIOCKOCTH B
MPOCTPAHCTBE

@opmMyIUPOBKA U MIPUBEACHUE JOKA3ATEIBCTB MIPU3HAKOB B3aUMHOTO
pacmoJIOKEHUS MPSAMBIX U IJIOCKOCTEN. Pacno3HaBaHue Ha yepTexax
Y MOJENSAX Pa3IUYHBbIX CIIy4aeB B3aMMHOTO PACTIOJNIOKEHUS MPAMBIX
151 TUIOCKOCTEMH, apryMeHTUPOBAHUE CBOUX CYXKJICHUU.
@opMyIUpPOBAaHUE  ONPEACIICHUN,  IIPU3HAKOB U CBOWCTB
[apaJUICIbHBIX U NEPIECHAUKYJSPHBIX IUIOCKOCTEM, ABYIPAaHHBIX U
JIMHEVHBIX YTJIOB. BBINIOJIHEHNE TOCTPOCHUS YIJIOB MEXKIY MPSIMBIMU,
IpPSAMOM U IUIOCKOCTBIO, MEXKJY IUIOCKOCTSAMU IO OIMCAHUIO U
pacno3HaBaHUE UX HA Mozeisax. [I[pumMeHeHne NpU3HAKOB U CBOMCTB
pacloJIOKEHUsI IPSAMBIX M IUIOCKOCTEM NIPU PELICHUMH 3ajad.
N3o00paxkeHne Ha PUCYHKAX U KOHCTPYMPOBAHUE Ha MOJEIAX
MEPIEHANKYJSIPOB M HAKIOHHBIX K  IUIOCKOCTH,  MPAMBIX,
MapajyIeIbHBIX MUIOCKOCTEH, YTIIOB MEXKIY NPSIMOMA M INIOCKOCTBIO U
000CHOBaHUE TmocTpoeHus. PelieHnne 3agad  Ha  BBIYHCICHUE
FeOMETPUYECKUX BEIWYMH. ONUCHIBAHUE PACCTOSIHUS OT TOYKH J0
IJIOCKOCTH, OT MPSAMOUN O TJIIOCKOCTH, MEXKY IUIOCKOCTAMH, MEXKIY
CKPEILUBAIOIIUMHUCS MPSIMBIMHU, MEK]Ty IPOU3BOJIbHBIMHU (DUTYpaMu B
npoctpancTee. DOpMyIMPOBAHUE U TOKA3bIBAHUE OCHOBHBIX TEOPEM
0 paccTosIHUSX (TeopeM CyIeCcTBOBaHUs, CBOMCTBa). M3o0paxenue
Ha YepTekax M MOJENSIX pPACCTOSHUS U OOOCHOBaHHE CBOUX
cyxnaeHuii. OmnpenereHrue U BBIUUCICHUE  PAcCTOSAHUNA B
npoctpaHcTBe. [Ipumenenne Gopmyn u TeopeM IIaHUMETPUH IS
pemieHuss 3anad. (O3HAKOMJIEHHME C TOHSITHEM MapaJlIEIbHOTO
MIPOEKTUPOBAHUS U €r0 CBOMCTBaMHU. POPMYIMPOBAHUE TEOPEMBI O
MU0 OPTOTOHAIBHOM MPOEKUUH MHOTOYyroiabHukKa. [I[pumenenue
TEOpUU  JIs  OOOCHOBAaHUSI  TMOCTPOEHUA U BBIYUCIICHUMU.
ApryMEHTUPOBAHUE CBOMX CYXKJICHUH O B3aMMHOM PACIOJIOKEHUU
IPOCTPAHCTBEHHBIX (DUTYP.

MHoOrorpaHHuKH

Onucanue M XapaKTEpPUCTHKA Pa3IMYHBIX BUJOB MHOTOI'DAaHHUKOB,
NEPEeUYUCIIEHe MUX  JJEMEHTOB M CcBOMCTB.  M300paxeHue
MHOTOTPaHHUKOB U BBIIIOJHEHUE ITOCTPOCHUS Ha H300paXEHUSIX U
MOZEJISIX MHOTOTPAHHMKOB. BBIYMCIICHME JIMHEHMHBIX JJIEMEHTOB M
yIJI0B B MPOCTPAHCTBEHHBIX KOH(PUrypalusix, apryMeHTHPOBaHUE
CBOMX CYXJICHHMHA. XapakTepUCTHKAa ¢ H300paKCHHE CEUYCHUS,
pa3BEPTKH MHOTI'OTPAHHUKOB, BBIUHUCIICHHUE IIIOIIAAEN TOBEPXHOCTEN.
[TocTpoeHue mpocTelIInX CeYeHUil Ky0a, NpHU3Mbl, HTUPAMHJIBIL.
[Tpumenenune (hakToB U cBeAeHUH U3 IaHUMeTpuH. O3HAKOMIICHUE C
BUJIAMM  CHMMETPUHM B  IIPOCTPAHCTBE, dopmynupoBanue
ONPENEICHU U CBOWMCTB. XapakTEpUCTUKA CHUMMETPUM  TEll
BpallleHWs:T U MHOTOTPaHHHUKOB. [IprMeHeHne CBONCTB CHUMMETpUU
npu penieHuu 3agad. Vcnosib3oBaHue NpUOOPETEHHBIX 3HAHUM IS




HCCIICAOBAHUA U MOJACINPOBAHUA HCCJIOKHBIX 3aaadq. H306pa)KCHI/Ie
OCHOBHBIX MHOI'OI'PaHHHUKOB MW BBIINIOJIHCHHUEC PUCYHKOB I10 YCIIOBUAM
3agad.

Tenan
MOBEPXHOCTH
BpaleHust

O3HakOMJIEHME C BHUJAMHU TeJl BpalleHus, (OpMyJIUPOBAHUE UX
onpeleneHuil U cBOUCTB. POPMYIIMPOBAHUE TEOPEM O CEUEHUU IIapa
IUIOCKOCTBIO U IJIOCKOCTH, KacaTeNbHOM K cepe. XapaKTepUCTUKa U
n300pakeHHe TeJ BpalleHUs, UX pa3BepTKu, ceueHus. Pemenue
3a/lad Ha IIOCTPOEHUE CEYEHWM, BBIYMCIEHUE [UIMH, PaCcCTOSHUM,
yriIoB, muiomanen. lIpoBenenne nokaszaTenbHBIX PACCYKICHUM IpU
pemieHun 3anad. [IpumeHeHne CBOMCTB CHMMETPUHU IIPU PELICHUU
3a/lay Ha Tela BpallleHHs, KoMOMHalMio Ten. M3o0paxeHue
OCHOBHBIX KpPYIJIBIX T€JI W BBIINOJHEHUE PHCYHKAa IO YCIOBUIO
3aJ1a4yu.

HN3mepenus B
reoMeTpum

O3HakOMJIEHHE C TOHATUAMH IUIOMATM U O0beMa, aKCMOMaMu H
cBolicTBaMu. PelieHue 3amay Ha BBIYMCIEHUE IUIOMIAACH TIOCKUX
buryp ¢ npuMEHEHHEM COOTBETCTBYIOIIMX (GopMyn U (aKTOB u3
wiaHuMeTpun. M3ydeHwe TeopeM O BBIUMCICHUU OOBEMOB
MPOCTPAHCTBEHHBIX TEJ, pEIIeHWEe 3ajad Ha NpUMEHEHHE (OopMyI
BbIUKCIIEHUS 00beMoB. W3yuenue ¢dopmyn s BBIYUCICHUS
IUIOMIAZIEd TOBEPXHOCTEW MHOTOTPAHHUKOB M TEJI BpAILCHUA.
O3HaKOMJIEHHE C METOJIOM BBIUMCIICHHS IUIOIIAIA MMOBEPXHOCTHU
chepnl. Pemenune 3amady Ha BBIYMCICHWE IUIONIAJICH TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJL.

Koopaunarsel u
BEKTOPBI

O3HakoMJIEHHE C TMOHATHEM BeKTopa. M3ydeHuwe JeKapTOBOM
CHCTEMBl KOOPJAMHAT B IIPOCTPAHCTBE, IIOCTPOCHUE IO 3aJaHHBIM
KOOpAMHATaM TOYEK U IIJIOCKOCTEH, HAXOXKICHUE KOOPIAMHAT TOUEK.
Haxoxxnenune  ypaBHEHUH  OKPYXHOCTH, c(epbl, IUIOCKOCTH.
Bpruncnenne paccrossHuid Mexay ToukaMu. M3ydeHune CBOWCTB
BEKTOPHBIX BEJIMYWH, MPABUJ PA3JI0KEHUSI BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, IMIPAaBWJI HAXOXKICHUS KOOPAMHAT BEKTOpa B
MPOCTPAHCTBE, TMPABWJI JICUCTBUM C BEKTOpAMH, 3aJaHHBIMHU
KoopauHataMu. [lpumeHeHue TeopuM NOpu pEHICHUWW 3aJad  Ha
JEUCTBUSL C BEKTOpamu. NM3ydeHue CKaasIpHOrO MpPOU3BEACHUSA
BEKTOPOB, BEKTOPHOTO  YpPaBHEHHS MPSAMOM U  IUIOCKOCTH.
[IpumeHeHne Teopun MpU PELICHUH 3a]1a4 Ha JCUCTBUS C BEKTOpPaMHU,
KOOPJAWHATHBIA METOJ, NPUMEHECHUE BEKTOPOB [JIi BBIYUCICHUS
BEJIMYMH YTJIOB M paccTosiHU. O3HAaKOMIICHUE C J0Ka3aTelIbCTBAMU
TEOPEM CTEPEOMETPUM O B3aUMHOM PACIIOJIO0XKEHUU NPSAMBIX U
IJIOCKOCTEN € UCIOJIb30BAHUEM BEKTOPOB.




3. YcaoBus peanusanuu padodeil mporpaMmbl M CHHUILTAHBI
3.1. MarepuajibHO-TeXHUYECKOe oOecreyeHmne

[Ipu peanuzanuu 00pa30BaTENBHONW MPOTrpaMMBbl MO HAIMPABICHUIO MOATOTOBKU
38.02.01 DxoHOoMUKa B OyXTITEpCKUM y4eT (110 OTpacisiM)  HCIOJIB3YIOTCS
CIEIyIOlMEe  KOMIIOHEHThl  MaTepUalbHO-TEXHUYECKOW  0a3zbl I U3yYeHHs
JCLUILIUHBI.

VYueOnast ayautopus 5 Ha 30 MOCATOYHBIX MECT IJsl MPOBEACHUS Y4EOHBIX

3aHATHI BCeX BHUJIOB (B T.Y. MPAKTUYECKOW MOATOTOBKH O0YYaIOIUXCs), TPYIIIOBBIX U
WHIUBUYAJIbHBIX KOHCYJIbTAllMM, TEKYIIEr0 KOHTPOJIA U MPOMEXYTOUYHOM aTrTecTaluu
no anpecy yia. IlpsaumnnkoBa a.14 ctp. 6 yueOHbii kopmyc 21. IlepconanbHbIN
KOMIIBIOTEP C BBIXOJJOM B HMHTEpPHET, 3KpaH IJsi MIPOEKTOpa, JI0CKa MapKepHas,
MPOEKTOp, 2 KOJOHKH, Yy4YEeOHBIE CTOJIbI, YYEHHYECKHE CTYJbs, KJIaBUATYypa,
KOMITBIOTEPHAS MBIIITb, HATJIATHBIE TTOCOOMS, TJIaKaThI

[Tomemenne st CaMOCTOATENBHON pabOThl OOydYaromuxcs, ayauTopus 6, ¢
BBIXOJJIOM B ceThb «VIHTepHET» M JOCTyNOM B 3JIEKTPOHHYI HWH(OPMAIMOHHO-
oOpa3zoBaTeIbHYIO Cpelly YHUBEpcHUTeTa Mo aapecy yi. lIpsuumnukoBa n.14 ctp. 6
yueOHbIN Koprmyc 21, crnenuanu3upoBaHHas MeOelb: CTOJNbl y4eHHYecKue — 6 IIT.,
ctynbas — 12. Texuuueckue cpencrBa oOydeHuss u Marepuanibl: llepcoHanbHbIe
KOMIIBIOTEPHI C BBIXOJIOM B UHTEPHET — 6 IIT.

[Tomemenue st caMOCTOSATENbHOM paboThl oOydwarommxcsi — lLleHTpanbHas
HayuyHasi 6ubnmoreka mmenun H.U. XKeneznoBa mo aapecy JluctBennuunas ammes, 2,
Kopn. 1, — yuTanbHbIe-KOMIBIOTEPHBIE 3ajbl (Ha 50 MOCaAOYHBIX MECT) C BBIXOJOM B
UHTEPHET.

Ilepeuenvs He 00x00uMbIX KOMNIEKMOE JUUEH3UOHHO20 NPOPAMMHOZ0
obecneueHus.

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

3.2. YuyeOHasi JuTeparypa M pecypcbl HH(OPMALHOHHO-00Pa30BATEJIbHOM
cpeAbl YHUBEPCUTETA, BKJIKYAs NMepeYyeHb y4eOHO-MeTOAMYeCKOoro odecrmevyeHus
JJIS1 CAMOCTOATEIbHOM Pa00ThI 00YYAKOIIMXCH 110 JUCHHUILIHHE

OcHoBHas auTEparTypa:

1. Matemaruka. [Ipaktukym: yuebHOe mocodue A CpeHero npodeccuoHaIbHOro
obpazoBanus/ O.B. TarapuukoB [u 7ap.]; mnoxm  obmied  pegakuuei

O. B. TarapuukoBa. — MockBa: HMznarensctBo IOpaiit, 2021. — 285c. —

(ITpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-03146-1. — Tekcr:

aneKTpoHHbIN // OOpa3zoBatenbHas miatgopma FOpalit [caiiT].



2. Maremaruka: y4eOHMK sl cpeaHero MnpodecCHOHAIBHOrO 00pa3oBaHus /

O. B. TarapaukoB [u gap.]; mom oOmeit penakmueit O. B. TatapaukoBa. —
MockBa: WzmarensctBo FOpaiit, 2021.— 450 c. — (IIpodeccuonanbuoe
obpazoBanue). — ISBN 978-5-9916-6372-4. — Texkcr: dJEKTpOHHBIH //
Oo6pazoBatenbHas iardgopma KOpaiit [caiiT].

JlonoiHUTEIbHAS JIUTEpPaTypa:

. llunaueB, B.C. Maremartuka: y4eOHMK ¥ TPAKTHKYM [UJII CPEIHEro
npodeccuonanbHoro  obpazoanusa/  B. C. lllunaueB; mnox  penakiuei
A. H. TuxonoBa. — 8-e u3j., nepepab. u gon. — Mocka: M3narensctBo FOpaiit,
2021. — 447 c. — (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-
13405-6. — TekcT: anexTpoHHbIH // OOpa3zoBaTenbHas miatgopma KOpait [caiT].

Y4eOHo-MeToqUYECKHE MATEPHAJIBI:
I.Meroauueckue  yKazaHwsi K  IPAKTUYECKUM/Ia0OpaTOpHBIM  paboTam
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA



OBIIEOBPA3OBATEJIbHOM JUCIUILIAHBI
KoHTpoiabr W  OIlEHKa  pe3ysJbTaTOB  OCBOGHMS  Y4eOHOro  IpeamMera
OCYILECTBIISICTCS MPETOIaBaTeNIeM B MPOLIECCEe MPOBEACHUS MPAKTUYECKUX 3aHATHH, a
TAaK)K€  BBIIIOJIHEHUS OOYYalOUIMMHCS  WHIAUBUAYAIbHBIX  3aJaHU, MPOEKTOB,
UCCIIEIOBaHM, B (HOpME KOHTPOIBHON pabOThI, SK3aMEH.

Pe3ynbrarel 00yueHus

Kpurepun ouenku

MeToanl OLIEHKU

- c(hOpMHUPOBAHHOCTH
MPEJICTABJIEHH O MaTeMaTuKe
KaK  YHUBEPCAJIBHOM  SI3BIKE

HAyKH, CPEJICTBE MOJICTUPOBAHUS
SBJICHUM U TPOILIECCOB, UIECAX U
METO/IaX MaTEMaTHKH;

-IIOHUMAaHHE
MaTEMAaTUKH
HAyYHOTEXHOJIOTUICCKOTO

nporpecca, Cc(HOPMHUPOBAHHOCTH
OTHOIIIEHUS K MaTeMaTHKE KaK K
JacTH 00IIIeUEeI0BECUECKOMN
KyJIbTYphl 4e€pe3 3HAKOMCTBO C
UCTOpHECH pPa3BUTHS MaTECMaTUKH,

3HAa4YUMOCTH
JJIA

YBOJTIOIIMEN MaTeMaTU4YeCKUX
naeu;
-pa3BuUTHE JIOTUYECKOT'O

MBIIIJIEHUSI, TPOCTPAHCTBEHHOTO
BOOOpaXKeHUSsI, AITOPUTMUUYECKON

KYJIBTYPHI, KPUTUYHOCTH
MBIIIICHUS Ha YpOBHE,
HEOOXOoaUMOM it Oyaymieu
npoheCCUOHATLHOM
JEeSTENHHOCTH, JIJISl TTPOIOJKEHUS
oOpa3zoBaHuUs U
caM0o00Opa3oBaHus;

-OBJIAJICHUE MaTeMaTUYCCKUMHU
3HAHUSIMU u YMEHUSIMH,

HGO6XOI[I/IMI>IMI/I B HOBCCI[HCBHOﬁ
KHU3HHU, O] OCBOCHHA CMCIKHBIX

Conepxxanue ©u  00beM
MaTepuaia,
MOJIJICKAIIETO TPOBEPKE,
OTpeIesaeTCs
MPOrpaMMOou 151
y4ueOHMKOM. BbIsiBiIcHUE
TIOJTHOTHI, MPOYHOCTH
YCBOCHUS

o0yyJaroummMucs Teopuu
U YMEHHE MPUMEHATH €€
Ha MPAKTUKE B 3HAKOMBIX
u HE3HAKOMBIX
CUTyalusaX. YUUTHIBACTCS
MOKa3aHHbIE CTYJEHTaMU

3HAHUS U YMEHHUH.
OueHka  3aBUCUT  OT
HAIMYMUS W XapakTepa
MOTPEIIHOCTEN,
JIOTTYIIEHHBIX
00yYaIOIINMUCH.

Cpenu MIOTPEITHOCTEH

BBIJICJISIIOTCS.  OMIMOKU U
HEJI0YETHI. Omubxoit
CUMTAETCAd MOTPELIHOCTb,
eciiu OHa
CBHUJICTEIILCTBYET O TOM,
4YTO CTYJIEHT HE OBJajel
OCHOBHBIMU 3HAaHHUSIMU U
(nn) YMEHUSIMH,
yKa3aHHBIMU B
nporpamme. Hegoueramu
CUMTAIOTCS

HaOJII0IEHIE 3a
JESITENbHOCTBIO B
IIPOIIECCE OCBOCHUS
IPOTPAMMBI
JTACIIATUIHHBI
CTyJICHTa M OIICHKA
JOCTHKEHUS
pe3ynbTara yepes:

- AKTHBHOC YyYaCTHUC
B XOAC 3aHATHA,

- YCTHBIN 51
MMIUCBMEHHBIN OIPOC;

- BBIIOJTHEHUE
JoMaIHen padoThl;

- 3amaHus A
CaMOCTOSITEIILHOU
paboThI;

- 3a/1aHus
KOHTPOJIbHOMN
paboThI;

- BBITIOJTHCHUE
MIPAKTUYECKOU
paboTHI;

- MOJITOTOBKA
JIOKJIQJIOB,
COOOIICHUH,
pedeparos.




€CTECTBEHHO-HAYYHBIX
TUCIUILINH u JIUCIUILINH
poeCCUOHATILHOTO IHMKJIA, IS

noiydeHuss ~ oOpa3oBaHusl B
00JacTsx, HE TpeOyIOmHX
yrayOJeHHONH  MaTeMaTH4eCKOn
MIOJITOTOBKU;

-TOTOBHOCTb M CIIOCOOHOCTb K

o0pa3oBaHHIO, B TOM YHCIIE
caM0o00Opa30BaHMUIo, Ha
IPOTSKEHUN BCE  JKHU3HU;
CO3HATEIbHOE  OTHOIICHHE K
HEIPEPHIBHOMY 00pa30BaHUIO
KaK YCIIOBUIO YCIICIIHON
npodeccruoHaaIbHON u

06HI€CTB€HHOI>’I ACATCIIBHOCTH,

-TOTOBHOCTb M CIIOCOOHOCTH K
CaMOCTOSITEJIbBHOM TBOPYECKOW M
OTBETCTBEHHOM JIESTEHLHOCTH;

-TOTOBHOCTh K  KOJUICKTUBHOM
paboTe, COTPYIHUYECTBY  CO
CBEPCTHUKAMH B

oOpa3oBaTenbHOM, OOIIECTBEHHO
IIOJIC3HOM,
y4eOHOUCCIIEeI0BATEIbCKOMH,

MPOCKTHOM W JPYyrUX BHAAX
JIEITEIbHOCTH, -yMEHHUE
CaMOCTOSITEIILHO ONPENEIATH
IIEJIU JIEATSIHFHOCTH U COCTABIISTh
TJIaHBI JIeATECIbHOCTH,
CaMOCTOSITEIbHO  OCYIIECTBIISITh,
KOHTPOJINPOBATh u
KOPPEKTHUPOBATh  JICSTEIBHOCTD;
HCIIOJB30BaTh BCE BO3MOKHBIC
pecypchl JUIS JIOCTHOKCHUS
IMOCTaBJIECHHBIX neeu u
peanu3anuu IUIAHOB
JIEATSIILHOCTH; BBIOHpATh

MOTPEIIHOCTH, KOTOPHIE
HE MIPUBEJIH K
HCKaXEHUIO CMBbICJIa
TIOJTYYEHHOT O Ouenka

OTBETa YydYaIlerocs TMpu
YCTHOM W THMCHMEHHOM
orpocax, MPOBOJIUTCS II0
IIATHOAJJIBHOM  CHCTEME.

[IpenomaBarenb  MOXKET
MOBBICHTh OTMETKY 3a
OpUTHMHAIBHBIA OTBET Ha
BOIIPOC WIH
OpUTHHAIBHOE PpEIICHUE
3a/1a4u, KOTOpbIE
CBUJICTEIBCTBYIOT 0
BBICOKOM YpOBHE
BIIAJCHUS
uH(OPMAITMOHHBIMU
TEXHOJOTUSMHU
y4YaluMcs, 3a pelleHue
Oojee CIOXKHOM 3ama4yu
WIM OTBeT Ha Oonee
CJIOYKHBIN BOIIPOC,
MIPEIJIOKCHHBIE CTYACHTY
JOTIOJTHUTENBHO ~ TOCIIe
BBITIOJTHCHUS UM

OCHOBHBEIX 3aJIaHUM.

O1eHKa YCTHBIX OTBETOB.
"OTianyno" - ecnu
CTyIeHT  TJIIyOOKO U
MPOYHO YCBOUJ
IIPOIPaMMHBIN  MaTepuall
HcuepnibiBarone,

MIOCJIEI0BATENBHO,

rpaMOTHO M JIOTHYECKHU
CTPOMHO €ro M3JIaracT, He
3aTPYJHSETCS C OTBETOM
npu BHUJIOU3MEHEHUU
3aIaHusl, CBOOOIHO

IIpomexyTounas
aTTectanus B popme
KOHTPOJIbHOMN
paboThI, PK3aMeHa.




YCIICIIHBIC CTpaTCrun B
PAa3IINYHBIX CUTYAllHAX,

-yMEHHE IIPOTYKTUBHO
o0IaThCs M B3aUMOJICHCTBOBATH
B nporecce COBMECTHOM
NESATENHHOCTH, YYHUTHIBATH
MO3UIMKA  JPYTHUX  YYaCTHUKOB
JESATEILHOCTH, 3 peKkTHBHO

pasperiaTh KOH(MIUKTHI;

-BJIAJICHUE HaBbIKAMH
MIO3HABATEILHOM,

y4eOHOMCCIIeI0BATEIHCKON u
MIPOEKTHOM JEATEIbHOCTH,

HABBIKAMH pa3peiieHus mpooem;
CHOCOOHOCTL M TOTOBHOCTH K
CaMOCTOSTEILHOMY TIOMCKY
METOJIOB PCIICHHS MPAKTUUSCKUX
3a/1a4, MPUMEHEHUIO Pa3IMYHBIX
METOI0B MO3HAHHUS;

-TOTOBHOCTb M CIIOCOOHOCTb K
CaMOCTOSITCIILHOMU

MH()OPMaIIMOHHOTIO3HABATEILHOM
NEATENbHOCTH, BKIIKOYas YMEHHUE
OPUEHTHUPOBATHCS B Pa3IMYHBIX

UCTOYHHUKAX uH(popMaluu,
KPUTHYECKHU OLICHUBATh U
UHTEPIIPETUPOBATH

uH(pOpMaIUIO, TOJIy4aeMylo U3
Pa3IMYHbIX UCTOYHUKOB;

-BJIAJICHHE A3BIKOBBIMU
CpeICTBAaMH:  yYMEHUE  SICHO,
JIOTUYHO U TOYHO M3JIaraTh CBOIO
TOUKY 3pEHHs, HCIOJIb30BaTh
a/IeKBaTHBIE SI3bIKOBBIE CPEJCTBA;
-BJIaJICHUE
NO3HABATEIBLHON pedieKkcun Kak
OCO3HaHUs COBEPILAEMBIX

HaBbIKaMH

CIIpaBIIICTCS C 3aJa4aMu
51 NPAaKTHYCCKUMHU
3aIaHUSIMH,  TIPABUIIBHO
000CHOBBIBAET TPUHSITHIC
pEIICHUS, yMeeT
CaMOCTOSTEIBLHO
o0o0mares ¥ u3Jararh
MaTepual, He JIOIycCKas
OIINOOK.

"Xopomo" - eciu TBEPIO
CTYJEHT 3HACT
MIPOrPAaMMHBIN MaTepuar,
rpaMOTHO U MO CYIIECTBY
n3jiaraet ero, HE
JIOITyCKaeT
CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha
BOIPOC, MOXKET
NpaBWIbHO  MPUMEHSTh
TEOPETUUECKHUE
TOJIOKCHUS U
HEO0OXOIMMBIMU
YMEHUSIMU U HaBbIKaMU
npu BBLIITOJIHCHU N
MPAKTUYECKUX  3aJIaHUM.
"V noBnerBoputenpHo" -
€CIM  CTYICHT YCBOWJI
TOJILKO OCHOBHOM
Marepuaig, HO HE 3HaeT
OTHCIBHBIX JeTaneu,
JIOITyCKAaeT HETOYHOCTH,
HEJO0CTAaTOYHO
MpaBUJIbHbIC
bopMYIIUPOBKH,
HapyIiaer
MOCJIEIOBATEIbHOCTh B
W3JI0’KECHUU
MIPOTPAMMHOTO
Marepuasia U UCIIbITHIBACT

BJIagcCT




JNEUCTBUM W MBICIHUTEILHBIX
MpPOLECCOB, HX pE3yJbTAaTOB U
OCHOBAaHUW,  TpaHUIl  CBOETO
3HAaHUS W HE3HAHHUS, HOBBIX
M03HABATEIILHBIX 3aj1a4 u
CPEACTB Ui WX JOCTHKEHUS; -
LEJICYCTPEMJIEHHOCTh B TOUCKAX
151 IIPUHATUU pELICHUH,
CO00pa3UTENBHOCTh U UHTYHUILIUS,
Pa3BUTOCTh  MPOCTPAHCTBEHHBIX
MPEICTABICHHUI; CIIOCOOHOCThH
BOCIIPUHUMATh KpacoTy u
FapMOHUIO MUPA;

-c(OpMUPOBAHHOCTH
MPEICTABJIEHUN O MaTEMaTUKE
KaK 4aCTH MHUPOBOM KYyJbTYpHI H
MECTe MaTeMaTHUKH B
COBPEMEHHOM LUBUIN3ALNH,
cnmoco0ax OIKMCAaHUS  SBJICHUM
peagbHOTO MHUpa Ha
MaTEeMaTHUUYECKOM SI3BIKE;

-c(hOpMUPOBAHHOCTH

IIPEACTABICHUAN 0
MaTEMaTUYECKUX TMOHATHIX Kak
BaYKHEHIINX MaTEMaTUYECKUX
MOJIEIISIX, MIO3BOJISIOIIUX
ONMCHIBATH M H3y4aTh pa3HbIC
IPOLIECCHI U SIBJICHUS,
IIOHMMAaHUE BO3MOXHOCTH

AKCMOMAaTUYECKOT0  IOCTPOEHUS
MaTEeMaTU4YECKUX TEOPUH;

-BJIaJICHUE MeToJaMu
JI0Ka3aTeNbCTB W aJITOPUTMOB
pelIeHus, yMEHHE UX MPUMEHSITh,
POBOJIUTH J0Ka3aTeIbHbIE
paccy X JeHUs B XOJE pEIICHUS
3a/1a4; -BIaJeHUE CTaHIApPTHBIMU
nprueMamMu penieHus

3aTpyIHCHUS B
BBITIOJTHEHUN
NPAKTUYECKUX  3aJIaHUM.
"HeynoBneTrBopurenbHo"
- €CIIM CTYACHT HE 3HAET
3HAYUTEIBHON 4acTu
IPOrpaMMHOTO
MaTepuaia,  JIOMyCKaeT
CYIIECTBEHHbIC OIIHOKH,
c OOJIBIITUMH
3aTpyAHCHUSIMU
BBITIOJIHSAET
MPaKTUYECKUE
3a/1auu.
OTICHKH
paboT:

3aJ]aHus,
Kpurepun
MUCHbMEHHBIX

«5»-Pabora IOJDKHA
OBITH BBINIOJTHEHA
MPaBUILHO W B TTOJTHOM
ooreme , 90- 100%
BBIIIOJIHEHHUS.

«4»-PaboTta BBIIIOJIHEHA
IPaBHJIBHO, HO HMMEIOTCS
HEJIOYETHI, IIPOIICHT
BBITTIOTHEHUS 75-89%.

«3»- Pabota BBINIOIHEHA
MPaBUILHO, HO HMEIOTCS
OIIHUOKH, ITPOLIEHT
BBITTIOTHEHUS 59-74%.




paLMOHAIBHBIX 151
VPPALMOHAIBHBIX,
II0KAa3aTENbHBIX, CTEIIEHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUM
M  HEPABEHCTB, HX CHUCTEM;
VICIIOJIb30BAHUE TOTOBBIX
KOMIIBIOTEPHBIX [IPOrpPaMM, B TOM
YHUCJIE I IIOUCKA IyTU PEIIECHUS
151 WLIIOCTPALUU pelieHus
YPaBHEHUU U HEPABEHCTB;

-c(pOpMHUPOBAaHHOCTD

IpeiCTaBlIeHuid 00 OCHOBHBIX
MOHATHUSIX MaTEMaTUYECKOTO
aHaim3a U  HUX  CBOMCTBaX,
BJIQJICHHC yMEHUEM
XapaKTepu30BaTh MOBEJICHUE
byHKINIA, UCIIOJIb30BaHUE
TIOJTYYCHHBIX 3HAHUHN TSI
OMHMCAHUS W aHalu3a peaTbHBIX
3aBUCUMOCTEH; -BJIaJICHUE
OCHOBHBIMHU MOHATUSMU 0

IUIOCKUX U IPOCTPAHCTBEHHBIX
reOMETPUYECKUX (Qurypax, ux
OCHOBHBIX CBOMCTBAX;
c(hOpMHUPOBAHHOCTH YMEHUS
pacro3HaBaTb T'€OMETPUUYECKUE
burypsl Ha 4epTexKax, MOJICIAX U
B pEAJbHOM MHpPE; NPUMEHEHUE

M3yYEeHHBIX CBOWCTB
FEOMETPUYECKUX buryp u
dbopmyn TUIst peuieHust

rCOMCTPHUUCCKUX 3a/lad U 3a14a4 C
MMPAKTUICCKUM COACPIKAHUCM,

-c(popMHUPOBAaHHOCTD

IIPEJACTABIECHUM O Tpoleccax u
SABJIICHUSX, MMEIOLIUX
BEPOATHOCTHBIN Xapakrep,

CTaTUCTUYCCKHX




3aKOHOMEPHOCTAX B PEaJIbHOM
MHUpE, OCHOBHBIX  ITOHSITHSIX
3JIEMEHTApPHOM TEOpUHU
BEPOSTHOCTEW; YMEHUN HAXOJIUTh
u OIICHUBATh BEPOATHOCTHU

HACTYIUICHUSA COOBITHI B
IPOCTEHIITNX MPAKTUYECKUX
CUTYyalLUsIX u OCHOBHbBIE
XapaKTepUCTUKU CIIy4YailHBIX
BEJINYUH;

-BJIaJICHUE HABBIKAMHU
UCIIOJIb30BAHUS TOTOBBIX

KOMIIBIOTEPHBIX MPOTpaMM IIpU
pelIeHUY 3a1a4




