OOKYMEHT MOANMNCAH
BNEKTPOHHOW NOAMUCHLIO

Ceptudomkar: 52A3B6A6A8105314B3A510835FBCF597

Bnapeneu: iBoernasos CemeH ViBaHoBWY _*_
DeiictButenen: ¢ 07.12.2022 po 01.03.2024

MHHOLPHAYEKH POCCHH
Crapoockoabekmii uanan

(peepanbHOrO rocy IapeTBenHoro SI0mKeTHOrO 00Pa30BaTENLIOr0 YIPEKACHH
BEICIIErD obpa3oBaHus

«Poceniickuii rocyaperBeHHbIH re0Joropasselounblil YHHBEPCHTET HMEHH
Cepro OpomoHHKHI3E?

(COD MI'PH)
YTBEP}K,[[AH) O e COI'TTACOBAIIO
,&mx;ﬁ‘/rbp'_CjJ&l‘NH"PH '3:3_&1714 Jib jupekropa o CI1O
g .' 2 M. Eﬂﬁeiﬁﬂﬂﬁ / T EA MHUMIEHKO
\ ?fq‘?:'? \f};ﬁ; / zﬂfﬁ-{r {fj) B 28 zﬂcfﬁf’_
k! e A ._'.;‘IJ':

PABOYAS IPOTPAMMA YYEBHOM JVMCHUTLINHBI

MATEMATHKA

r. Ctapetii Ockon
2022,



Pabouag mporpamma yueOHOH mucumnamubl «Marematuka» paspabotaHa Ha OCHOBe
[IpumepHoii OporpaMMel obmeoOpazoBaTenbHOH yueOHoil aucounmMHEl «MartemaTHra» a1s
npodieccHOHATEHEIX 00pa3oBaTeNbHBIX OpraHusanuii, pekomesnosanasx OI'AY «OHPO» mna
peanulalEe OCHOBHOH npodeccnoHanbHoil oOpazoBareneHoii nporpammbr CIIO na OGaze
OCHOBHOTO 0DIero obpaioBaHnd ¢ NOMy4YeHHeM cpeanero odmero obpasopanng (1lpotokon Ne3
or 21 wrona 2015 r. Perucrpannonnsiii Homep petensiu 385 or 23 wwons 2015 r.), ¢ yuerom
pekoMenmanuit @AY «®HAPO» no oprasn3aium nonydeHus cpeanero odbmero odpazoBaHuA B
npejaeiax OCBOCHHN 0DpazoBaTeNLHEIX NPOrpaMM cpejHero npofeccroHansHore odpaioBaHus
(mpotokon Ne3 ot 25.05.2017 r1.) Ond COCHMANBHOCTH CpeJHEr0 NpodeccHOHATLHOTD
obpazosanma:  15.02.03 Texunyeckas OHKCIUIYATAIIME THIPABTHYECKHX  MAlldH,
FHIPONPHBOIOBR H THAPONMHEBMOABTOMATHRH.

Opranuzanus-pazpaboTunk:

Crapoockoiibekuil dunnan deaepanbHOrO rocyAapeTBEHHOIO DIOMKETHOrO 00pa3oBaTeABHOTO
vapesaenus Beiciiero obpasopanms «PoccHiickHH rocyAapcTBeHHBIH R0JI0I0pasBe104HRIH
vaupepcuTteT uMenn Cepro Opmxonukumen (CO® MI'PH)

PazpaboTunkm:
lNaspromkuna Hatama Cepreesna, npenoaasarens maremarukn CO® MI'PH
JyOkosa lNanvna HukonaesHa, npenogasatens maremarnika COO MIPH
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1. MACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JITUCHUTLTAHBI
MATEMATHKA

1.1. O6s1acTh NpuMeHeHus1 padoyeil MPOrpaMmbl

PaGouas mnporpamma o01IeoOpa3oBaTeIbHON  Yy4eOHOW  JAUCIUILIMHBI
«MatemaTHKay MpeaHa3HaYeHa 7Sl U3YYCHHsI MaTeMAaTUKH B MTPO(ecCrOHAIBHBIX
o0pa3oBaTeNbHBIX OPTaHU3AIMIX, PEATU3YIOMUX 00pa30BaTENBHYIO MPOTPaAMMY
cpemHero  obmiero  oOpa3oBaHWs B TpeleNax ~ OCBOCHHS ~ OCHOBHOM
npodeccuoHansHO oOpazoBarensHOM mporpammbel CIIO Ha 6aze OCHOBHOTO
o0miero o0pa3oBaHWs TpPH MOATOTOBKE CIEIUATMCTOB CpPEAHET0 3BEHA TI0
CHEIHAIbHOCTH:

15.02.03  Texnuueckass  IKCIUIyaTAUsl  THAPABJIMYECKHX  MAaIlHUH,
rUAPONPHUBOAOB H T'HAPONHEBMOABTOMATHKH.

1.2. Mecro y4eOHOH AUCHUILIMHBI B CTPYKType NPOrpaMmbl IMOATOTOBKH
CIELUAJIMCTOB CPEAHEro 3BeHa

VYyebnas  aucuuruinHa — «MareMatukay — ABISIETCS  y4EOHBIM  MPEIMETOM
o0s13aTelbHOM MpeaMeTHoM obOmactu «Matematuku u uHbopmatuku» DOI'OC
cpeaHero o0Iero 0opa3oBaHusl.

B npodeccronanbHbix 00pa30BaTENbHBIX OPraHU3ALUsAX, PEATUYIOLIUX
00pa3oBaTeyibHyI0 MPOTpaMMy CpEeIHEro oOuero oOpa3oBaHUs B Ipejenax
OCBOEHHS MPOrpaMMbl MOATOTOBKU crienuaiuctoB cpeaHero 3seHa (IIIICC3) na
0a3e OCHOBHOro oOmiero oOpa3oBaHus, yueOHas aucuuIuiiHa «Martematukay
u3ydJaeTcsi B 001e00pa3oBaTeIbHOM ITUKIIE.

1.3. Heau u 3amaum y4eOHOl JMCUMIVIMHBI — TPeOOBaHHMA K pe3yJbTaTam
OCBOCHUS Y4eOHOH JUCHUNITIMHBI

Conepxxanue nporpaMmbl «MaTemaTHKa» HalpaBiI€HO HA JTOCTHXKCHHE
CIIEIYIOLINX Uele:
* obecrieueHre chOpMUPOBAHHOCTU MPEACTABICHUN O COLMANIBHBIX, KYJIbTYpPHBIX
U UICTOPUUECKUX (PAaKTOpax CTAHOBJICHUS MAaTEMAaTHKHU;
* obecrieueHre Cc(HOPMUPOBAHHOCTU JIOTMUECKOIO, AJITOPUTMHUECKOTO U
MaTEMaTHYECKOTO MBILIUICHUS;
* obecrnieueHue c(hOPMHUPOBAHHOCTH YMEHUN NIPUMEHSTH MOJIYyUYEHHbIEC 3HAHUS IPU
PELICHUH Pa3JInYHbIX 33]1a4;
* o0ecneueHre CPOPMHUPOBAHHOCTU MPEACTABICHUH O MaTeMaTHKE KakK YacTH
00IIIeYeIOBEUECKON KYJIbTYphl, YHHBEPCATbHOM S3bIKE HAYKH, MO3BOJIAIOIIEM
ONKCHIBATh M U3y4aTh PEAIbHBIE TPOLIECCHI U SIBJICHUS.

OcBoeHue  coaepkaHusi  y4eOHOM — gucHumiIMHbl  «MaremaTukay
oOecrneunBaeT JOCTUKEHHE CTYIEHTaMU CIEAYIOLIUX pe3y1bmamog:
* TUYHOCMHBIX:



- JIP 4- IlposBisiromiMii ¥ JEMOHCTPUPYIOUIMH YBA)XKEHHE K JIOIAM TpY[a,
OCO3HAIOIIUHI IIEHHOCTh COOCTBEHHOTO TpyAa. CTpemsuuiicss K GOpMUPOBAHUIO B
CETEBOW CpeJie IMYHOCTHO U NPOPECCUOHATBHOIO KOHCTPYKTUBHOTO «LU(POBOIrO
ciena»

* MemanpeomMemHubix:

— YMEHHUE CaMOCTOSATENIBHO OIPENENIATh LEIH AEATEIbHOCTH U COCTABIATh IIJIaHbI
NESATEIbHOCTH; CaMOCTOSITEIIBHO OCYLIECCTBIISTH, KOHTPOJIMPOBATH "
KOPPEKTUPOBATh JIEATEIBHOCTD;, HMCIIOJIb30BATh BCE BO3MOYKHBIE DPECYPCHI IS
JOCTMIKEHHsI IIOCTaBJICHHBIX LEIEM M peanu3aluu IUIAHOB JEATENIbHOCTH,
BbIOMpATh YCHEIIHbIE CTPATETUN B PA3IMYHBIX CUTYAIUIX;

— yMEHHUE IPOAYKTUBHO OOIIATHCS U B3aUMOJICHCTBOBATh B MPOLIECCE COBMECTHOM
NEATEIIbHOCTH, YYUTBHIBATh IMO3WLHMM JPYIMX YYaCTHHKOB J€ATEJIBHOCTH,
3¢ (HEKTUBHO pa3pemaTh KOH(DIUKTHI

— BIQJCHME HAaBbIKAMU I[I03HABATEJIbHOH, Y4eOHO-MCCIEA0BAaTENbCKON U
IPOEKTHON JESATENIbHOCTH, HaBbIKAMM pa3pellieHusi MpoOjeM; CHOCOOHOCTh HU
TOTOBHOCTB K CAMOCTOSITEJIBHOMY IIOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3aad,
IIPUMEHEHUIO PA3JIMYHBIX METOIOB [TIO3HAHNUS;

— TOTOBHOCTb M CIOCOOHOCTH K CaMOCTOSITENbHOM  HMH(POPMAIIMOHHO-
II03HABATEJIBHOM JEATEIbHOCTH, BKIIIOYAsl YMEHUE OPUEHTUPOBATHCS B PA3JIMYHBIX
UCTOYHUKAX MH(OpMalMM, KPUTUYECKH OLEHUBAaTh M HMHTEPIPETUPOBATH
uHGOPMAIINIO, TOTYYaEMYIO U3 Pa3IUYHBIX HCTOUHUKOB;

— BJIAJICHUE A3BIKOBBIMM CPEJCTBAMH: YMEHHUE SICHO, JIOTUMHO M TOYHO M3JIararhb
CBOIO TOUYKY 3PEHUS, UCIIOJIb30BaTh aJICKBATHBIE I3BIKOBBIE CPEJCTBA;

— BJIaJICHHE HaBbIKAMU MMO3HABATEIBHON peIIEKCHH KaK OCO3HAHMSI COBEPIIAEMbIX
JNEUCTBUM U MBICIMTENBHBIX MPOLECCOB, UX PE3YIbTATOB M OCHOBAHWUM, T'PAHHIL
CBOEr0 3HAaHWS W HE3HAHMs, HOBBIX IIO3HABATEIBHBIX 337a4 U CPEACTB Ui MX
JNOCTHKEHHSI,

— LIEJIEYCTPEMIIEHHOCTh B MOMCKAaX M MPUHATUU PEIIEHUH, COOOPa3UTEIbHOCTh U
UHTYULUS, PAa3BUTOCTh IPOCTPAHCTBEHHBIX MPEICTaBICHUN; CIIOCOOHOCTH
BOCIIPUHUMATh KPAacOTy U TAPMOHUIO MUPA;

* NPEOMENHbIX:

— c(hopMUPOBAHHOCTD MPEACTABICHUI O MaTEMaTHUKE KaK YaCTH MUPOBOU
KyJbTYPhl I MECT€ MATEMATHKH B COBPEMEHHOM IIMBUIIM3AITNH, CIIOCO0aX
ONUCAaHMUS SIBICHUM pealbHOTO MUPa HA MaTEeMaTUYECKOM SI3bIKE;

— c(hOpPMHUPOBAHHOCTh TPEJICTABICHUA O MATEMATHYECKUX TMOHATUSAX Kak
BAKHEUIINX MaTEMaTUYECKUX MOJIEINIAX, MO3BOJAIONIMX OINKHCHIBATh W HU3Yy4yaThb
pa3Hble MPOLECCHl W SBJICHUS; MOHUMAHHE BO3MOXHOCTH aKCMOMATUYECKOTO
MOCTPOCHUSI MATEMAaTUYECKUX TEOPUH;

— BJAQJICHUE METOJaMH [I0Ka3aTeJbCTB U AJITOPUTMOB pEIICHHs, YMEHUE HX
MPUMEHSTh, TPOBOJUTH J0Ka3aTeIbHbIE PACCYKICHHS B XOJI€ pELICHUs 3a/1ay;

—  BJaJCHHE CTaHJApPTHHIMH TNpPUEMaMH  pEHIeHUS  palUOHANbHBIX U
UPpALMOHATIBHBIX, MOKA3aTEIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN
U HEPaBEHCTB, UX CUCTEM; MCIOJIb30BaHUE FOTOBBIX KOMIBIOTEPHBIX MPOrPaMM, B



TOM YHUCJE JUIsl TOMCKA MYTHU PEIICHHUS U WJUTIOCTPALlUU PELICHUS] YPaBHEHUU U
HEPaBEHCTB;

— c(pOpMHUPOBAHHOCTh MPEACTABICHUM 00 OCHOBHBIX MOHSTHSAX MaTEMaTHYECKOTO
aHajgu3a W UX CBOMCTBax, BJIAJICHUE YMEHHUEM XapaKTepU30BaTh TOBECHUE
GyHKIUH, HWCMOJb30BAaHUE TOJYYECHHBIX 3HAHUN 11 OINMCAaHMS W aHaIM3a
pealbHBIX 3aBUCUMOCTEH;

— BJIQJICHUE OCHOBHBIMU TIOHATUSIMHU O IUIOCKMX M IMPOCTPAHCTBEHHBIX
TeOMETpUUYECKNX (UTYpaxX, UX OCHOBHBIX CBONCTBAxX; COPMUPOBAHHOCTH YMEHUS
pacmo3HaBaTh reoMeTpuyecKne (DUTypbl Ha UYepTekKax, MOJEISIX W B PEaTbHOM
MUpE; MPUMEHEHHE WM3YYEHHBIX CBONCTB T€OMETPUUYECKUX PUryp u Hopmyn amis
pelIeHrs TeOMETPUUYECKUX 3a7]a4 U 3a]1a4 C TPAKTUUECKUM COJIEPKAHUEM;

— c(hOpPMHUPOBAHHOCTh TPEACTABICHUA O TMpOIEccaXx W SBICHUSAX, HWMEIOIINX
BEPOSITHOCTHBIA XapakKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJTbHOM MHpE,
OCHOBHBIX TMOHATHUSAX 3JEMEHTAPHOU TEOPHH BEPOSITHOCTEH; YMEHUN HAXOJIUTh U
OIIEHHBAaTh BEPOSATHOCTH HACTYILJICHUS COOBITUM B MPOCTEUINX MPAKTUYECKHUX
CUTYyaIlUsIX U OCHOBHBIC XapaKTEPUCTUKU CIyYaHBIX BEJTHMYHH;

— BJIaJICHUE HaBBIKAMU HCIIOJB30BaHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM IpU
pelieHuu 3aaad.

B pamkax ocBoeHuss y4eOHOM  JUCHUIUIMHBI  «MaTemMaTtuka»  TI0
crneruanbHocTu: 15.02.03 TexHuyeckass 3KCIUTyaTalldsl TUAPABIMYECKUX MAIIWH,
TUJPONPUBOJIOB U TUAPOITHEBMOABTOMATHUKH, Y CTYJICHTOB (POPMHUPYIOTCS
cieayronme 001mmue KOMIeTeHIu:

Kon HaumeHoBaHue pe3yJibTaTa 00yuyeHUust
OK'1 BeiOupare crnocoObl pemeHus 3a1ad  NpoQecCHOHATbHON JesITeIbHOCTH
MPUMEHHUTEIHHO K Pa3JIMYHbIM KOHTEKCTaM
OK 2 Hcnonb30BaTh COBpEMEHHBIE CPENICTBA MOKMCKA, aHAlW3a U WHTEPIPETALUU

uHpopManud ¥ HWHOOPMAIMOHHBIE TEXHOJOTHH IS BBHITIOJHEHHS 3a/1ad
poeCCHOHATLHOMN IeATEILHOCTH
OK 4 D dexTuBHO B3aUMOICHCTBOBATH U Pa0OTATh B KOJUIEKTHBE U KOMaH/IE

OK 5 OcymecTBidaTh  yCTHYO M IUCBbMEHHYIO  KOMMYHHKAaIMIlO  Ha
rocygapcTBeHHOM si3bike Poccuiickori denepanuu ¢ yueToM OCOOECHHOCTEH
COLIMAJILHOTO U KYJIBTYPHOTO KOHTEKCTa

N JTHWYHOCTHBIX PE3YJIbTATOB!

Kon
JIMYHOCTHBIX
JINYHOCTHBIE Pe3yJbTAThI
pe3yabTaToB
peaju3anuy NporpaMMbl BOCIIUTAHUSA
peajau3zanuu
(Oeckpunmopul)
NMPOrpamMMbl
BOCIIUTAHMS
[IposiBnsromnidi ¥ JEMOHCTPUPYIOLIMM  yYBaXXE€HHE K JIIOAAM  TPYyZa,
JIP 4 OCO3HAIONIMKA  IIEHHOCTh  COOCTBEHHOro  Tpyna. CrpeMsmuiics K

(GOpMUPOBAaHHIO B CETEBOM Cpele JIMYHOCTHO M MPOPECCHOHATHHOTO
KOHCTPYKTHUBHOTO «1IM(pOBOTO ciesia»




1.4. Pekomenayemoe KOJMYECTBO YACOB HAa OCBOeHHe padoueil mMporpamMmbl

yueOHOH TUCHUNJIMHBI:

MaKCUMaJIbHOW y4eOHOM Harpy3ku obyuatomierocst 351 yacoB, B TOM YHUCJIE:
00s13aTeIbHON ayAUTOPHOM yueOHOW Harpy3ku oOy4vatonierocs 234 yacos;
caMoCTOsATeNIbHOU paboThl oOyuaromierocs 101 yac;

KOHCYJIbTalluM 16 4acos.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JIUCHOUTLIAHBI

2.1. O0beM y4eOHOM TMCHMILIMHBI H BUABI Y4e0OHO#l padoThI

Bun yueOHoit padoThI O0bem
4acoB
MakcumaJjibHasi ydyeOHasi Harpy3Ka (Bcero) 351
Oo0s13aTesibHAsI Ay INTOPHAs YyueOHAasi HArpy3Ka (Bcero) 234
B TOM YUCJIE:
nabopaTopHbIE pabOTHI -
ITPAKTUYECKHUE 3aHATUS 117
KOHTPOJIbHBIE paOOThI -
CamocTosiTesibHasi padboTa 00y4arierocst (Bcero) 101
B TOM YUCJIE:
Pewenne npumepos 25
OnpeneneHre NoasipHbIX KOOPAUHAT TOUYEK HA IIIOCKOCTH 2
Pemenre ypaBHEHMI U CUCTEM YpaBHEHUM 16
IToctpoenue rpadukoB GhyHKIUH 4
N3ydeHnune clnoxHbIX QyHKIUI 5
Haxoxnenue GyHKIMi, 0OpaTHBIX TaHHBIM 4
HuddepennupoBanrie GyHKIIUI 2
HaxoxaeHue npon3BOIHBIX BTOPOTO MOPSIKa 2
W3ydyenne (uU3NYECKOTO CMBICIA MPOU3BOIHON BTOPOTO 2
NopsAKA.
Haxoxnenue nuddepenimana GpyHKIANA 4
Pemenue 3amau 19
W3rorornenne TabauIl M MOJIETIEi MHOTOTPAHHUKOB 9
Bpruncnenne  MaTeMaTH4YeCKOTO  OXHUIAHHUS — CIIyYallHOMU 2
BEJINYUHBI
[TocTpoeHue mpoCcTpaHCTBEHHBIX PUTYD 5
Koncyabranumn 16

[TpomexxyTouHas arrecranus B popMe IK3aMeHa
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM
AEATEJBHOCTU CTYAEHTOB.

Coaep:xxanue 00y4eHUs!

XapakTepuCTHKA OCHOBHBIX BUIOB AeSITEILHOCTH CTY/ICHTOB
(Ha ypoBHe Y4eOHBIX el CTBHIN)

BBenenue

O3HaKOMJICHHE C POJIbI0 MATEMATHKH B HAyKe, TCXHUKE,
IKOHOMHKE, HHPOPMAIIMOHHBIX TEXHOJIOTUAX U
MPaKTUUECKOU JeATenbHOCTH. O3HAKOMIICHUE C LEISIMU
U 3a/la4aMH U3y4YCHUSI MAaTEMATHKH MTPU OCBOCHUH
npodeccuit CITO u cnenmansuocteit CI10

AJITEBPA

Pa3BuTHne NOHATHS 0 YHCIE

Bremmonnenue apudmerndeckux AEUCTBUN HAJ YHUCIAMH,
coueTasl yCTHbIE U MUCbMEHHBIE IPUEMBI.

Haxoxnenne mnpuOMIKEHHBIX 3HAUYEHUN BETUYMH U
MOTPEUTHOCTEH BBIYHCIICHUM (abcomoTHOM u
OTHOCHUTEJIBHOM ); CPABHEHHE YMCIIOBBIX BBIPAXKEHUM.
Haxoxnenne  ommbOok B mpeoOpa3oBaHUSAX U
BBIUHUCICHUSIX  (OTHOCHTCS KO  BCEM  IYHKTaM
MIPOTPaMMBbI)

Kophu, crenenn, jorapugmoi

O3HakoMJIEHUE C IOHATUEM KOPHS N-il CTeNeHH,
CBOMCTBAaMHM PaJUKAJIOB U ITpaBUIAMU CPABHEHUS
KOpHEH.

DopMyJIUPOBAHUE OMNPEACIICHUSI KOPHSI U CBOMCTB
KOpHel. Boluncienue u cpaBHEHUE KOPHEH, BBIIIOJIHEHUE
MPUKUAKY 3HadeHus! KopHs. [IpeobpazoBaHue 4nCIOBBIX
1 OYKBEHHBIX BBIPDOKEHUH, COACPKAIIUX PATUKATIBI.
Breimonnenue pacuetoB mo Qopmynam, CoAaepiKaliiMm
paJvKabl, OCYIIECTBIISAI HEOOXOIUMBIC MOJICTAHOBKU
npeoOpa3oBaHMs.

Onpenenenue PaBHOCUJIBHOCTH BBIPKEHU I c
panvkanamu. Pemenue nppanvoHaIbHBIX YPAaBHEHUH.
O3HaKOMJIEHUE C MTOHSATUEM CTEIIEHU C I€UCTBUTEIbHBIM
IIOKAa3aTeJIEM. Haxoxnenue 3Ha4YeHUH CTEIICHH,
UCIIONIB3YSl TPU HEOOXOTUMOCTH HWHCTPYMEHTAIBHBIC
CpelCTBa.

3anucelBaHUE KOPHS n-d CTENEHU B BUJE CTENEHU C
JTPOOHBIM TOKa3aTesieM U Ha000POT.

@opMyJIMPOBAHUE CBOWMCTB CTemneHeW. Brluncienue
CTENEHEH C pallMOHAIBHBIM MOKA3aTesIeM, BBINOJHEHUE
MPUKHUJIKU 3HaYEHUsI CTENIEHU, CPAaBHEHUE CTEIICHEH.
[IpeoOpa3zoBanre YUCIOBBIX U OYKBEHHBIX BBIPAKCHHM,
COJAEpPIKAIIMX CTENEHU, NMPUMEHSA CBOWCTBA. PemieHue
[TOKA3aTEeIbHBIX YPABHEHUM.

O3HakOMJIEHHE C IPUMEHEHUEM KOPHEW U CTENEHEN Ipu
BBIYMCIICHUM CPEIHUX, ACICHHH OTpPE3Ka B <«30OJOTOM
ceueHUM». PellleHne NPUKIAAHBIX 3aJa4 Ha CIOXKHbBIC
MIPOLICHTHI

IIpeoOpa3oBanue ajnredpanvyecknx
BbIpasKeHH I

Beinonnenue npeoOpa3oBaHuit BBIPAKECHUH,
IpUMEHEHHEe (OpMyJ, CBS3aHHBIX CO CBOMCTBaMu
cTerneHen u jorapudmos.

Onpenenenue oOJactu JOTTYCTUMBIX 3HAUYEHUU
J0rapu(pMUIECKOro BBIPAXEHUSI. Pemenue
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| Jorapu(MUUECKUX ypaBHEHUN

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE NOHATHSA

W3ydyeHue paAMaHHOTO MeETOJla HW3MEpPEHUs YIJoB
BpalllCHUSI M MX CBS3M € TPagyCHOM  MEpOU.
N300paxeHne yrioB BpalleHUss Ha  OKPYKHOCTH,
COOTHECEHUE BEJIMYUHBI YIJIa C €0 PACIOJIOKEHUEM.
DopMyJIUPOBAHUE OMPEACTCHUN TPUTOHOMETPHUUECKUX
GbyHKUMHA JUISL  YIJIOB MOBOPOTa M OCTPBIX  YIJIOB
MPSIMOYTOJIBHOTO  TPEYroJbHUKa U OOBSICHEHHE UX
B3anMOCBA3U

OcHoOBHbIE TPUTOHOMETPHYECKHUE
TOXKIeCTBa

[IprMeHEHHE OCHOBHBIX TPUTOHOMETPHUYCCKUX TOXKICCTB
JUIS  BBIYUCIICHUS  3HAUYEHUH  TPUTOHOMETPHUYECKUX
GyHKIMI 0 OTHOU W3 HUX

IIpeoGpa3oBanus mpocTeimmx
TPUTOHOMETPUYECKUX
BbIPAKEHU I

N3ydenne  OCHOBHBIX  (GOpPMYyNT  TPUTOHOMETPHH:
GbopMynBl  CIIOKEHHMs, YABOCHHS, MpPeoOpa3oBaHUs
CYMMBI TPUTOHOMETPUYECKHUX (YHKIUI B MMPOU3BEICHUE
U TpPOU3BENEHUS B CYMMy M MpPUMEHEHHE MpHU
BBIYUCIICHUH 3HAUYEHUS TPUTOHOMETPUUECKOTO
BBIp@XEHUS M ymnpolieHus ero. O3HaKOMJIEHHE CO
CBOWCTBAMH CHUMMETPUM  TOYEK HA  E€OUHUYHOU
OKPY)KHOCTH WU TpPUMEHEHHE HX JUIs BbIBOAA (GopMyl
MIPUBEJICHUS

IIpocreiimme
TPUTOHOMETPHYECKHEe YPABHEHUS
U HepaBeHCTBA

Pemenue no gopMmynam u TpUrOHOMETPUUECKOMY KPYyTy
MIPOCTEUILNX TPUTOHOMETPUYECKUX YpaBHEHUM.
[IpumeHnenne oOOMKMX METOIOB pEIICHUS YpaBHEHUM
(npuBeneHNE K JUHEMHOMY, KBaJpaTHOMY, METOJ
pa30oKEeHUsI Ha MHOKUTEIH, 3aMEHbI [IEPEMEHHOM) Ipu
pELICHUN TPUTOHOMETPUYECKUX YPABHEHUH. YMEHHE
OTMEYaTh Ha  Kpyre  pelleHus IIPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC, aDKKOCHHYC,
APKTAHTeHC YUCJIa

O3HakoMIICHHE c MOHATHEM 00paTHBIX
TPUTOHOMETPHUYECKUX (QYHKIIUH.

N3ydenne onpeneneHuii apkcuHyca, apKKOCHUHYCA,
apKTaHTeHca yKcia, (GOpMyIHpOBaHUE UX, H300pakeHUEe
Ha CIMHUYHOU OKPYKHOCTH, IPUMEHEHHUE NIPU PEUICHUH
YPaBHEHUU

POYHKIINH,

WX CBOMCTBA U TPAGUKHA

®yukuuu. [lonsitue o
HeNpepbIBHOCTH (PyHKIIUMN

O3HakoMJICHHWE C TIOHATHEM NEPEMEHHOM, MpUMEpaMu
3aBUCUMOCTEH MEXTy IEPEMEHHBIMH.

O3HakOMJIEHHE C TOHITHEM Trpaduka, OmpelereHue
IIPUHAJIEKHOCTH TOYKH rpaduxy GyHKIHH.
Omnpenenenue 1o ¢Gopmyse MPOCTEHIIEH 3aBUCHUMOCTH,
Buga ee rpaduka. Beipaxenue mno dopmyne ogHOU
nepeMeHHon  uepe3  apyrue.  O3HaKOMIJIEHME €
ornpeneneHueM QyHKIMH, (OPMYITHUPOBAHUE €TO.
Haxoxxnenne oOmacth  ompeneneHuss ¢ 00JacTH
3Ha4YeHUN QYHKIIUU

CgoiicTBa pyHKUIMH.
I'paduyeckas uHTEpNIpeTaALU.
IIpumepbl PYHKIMOHAIBHBIX
3aBHCHMOCTEH B peajibHbIX
npoueccax u siBJICHUsIX

O3HakoMJIeHHME C  mpuMepamMu  (QyHKUIHOHAJIbHBIX
3aBUCUMOCTEH B pEAbHBIX MPOLIECCaX M3 CMEXKHBIX
JUCIUILINH.

O3HakoMiIeHHE C JI0Ka3aTeIbHBIMU PACCYXACHUSMU

HEKOTOPBIX CBOMCTB JIMHEHMHOW M  KBaJAPATHYHOMN
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GyHKIMA, TpOBENEHHWE  WCCICIOBAaHUSA  JIMHCWHOH,
KYCOYHO-JTMHEHHOH, NpOoOHO-TMHEHHON M KBaJApaTUYHON
¢dbyHkumii, moctpoenne ux rpadpuxoB. I[locTpoenne u
yreHue rpagukoB QyHKuui. MccnenoBanue (yHKIHH.
CocraBnenue BUIOB (DYHKIIMH MO JaHHOMY YCJIOBHIO,
pelIeHne 3a1a4 Ha SKCTPEMYM.

Brimonaenue npeobpazoBanuii rpaduka GyHKIIN

Oo0paTHble pyHKINH

W3yuenne moHATHS 0OpaTHOM (YHKIMM, ONpEAEICHUE
BHJIa W TIOCTpoeHHe Tpaduka oOpaTHOW (YHKIIHH,
HAaXOXJCHHE €€ O0JacTH OmpeNeNeHus U O00JIacTH
3HaueHni. [lpuMeHeHue CBOWCTB  (QYHKIMNA MpH
UCCIICIOBAaHUHM YPaBHEHWH W peIIeHUH 3a7ady Ha
KCTPEMYM.

O3HaKOMJICHHE C TIOHSTHEM CIIOKHOU (DYHKINUU

Crenennsle, MoKa3arejbHbIE,
Jorapupmuyeckue u
TPUIOHOMETPUYECKHEe (PYHKIMH.
OOpaTHbIe TPUTOHOMETPHYECKHUE
byHKun

Boruucnenne 3HadeHMid  QYHKIMA TIO  3HAYEHUIO
aprymenTa. OnpezeneHue nojJoKeHUsI TOYKH Ha Tpaduke
o ee KoopAuHaTaM u HaobOopoT. Vcnonb3oBaHue
CBOMCTB (DYHKIIMI IJIsi CPABHEHUS 3HAYCHUH CTENeHEeH U
norapudmoB. Iloctpoenune rpaduKOB CTENEHHBIX |
norapupMUUecKux (QyHKIHH.

Pemenne  mokazaTenbHBIX M JOrapu@MUYECKUX
YpPaBHEHUH M HEPABEHCTB 10 M3BECTHBIM AJITOPUTMaM.
O3HakomIIeHUE c MIOHATHEM HENPEPhIBHOU
nepuonveckoil (QpyHKIMH, (HOpMYyIHpPOBAHNE CBOMCTB
CHUHYCa M KOCUHYCa, IOCTPOCHHE UX TPapUKOB.
O3HaKoMJICHHE C MOHITHEM T'apMOHUYECKUX KOJeOaHui
U NIPpUMEPAMU TapMOHUYECKUX KOJIEOaHUM AJs OMUCaHUs
IpoIeccoB B (HU3UKE M JPYrux o0O0JacTax 3HaHUA.
O3HakOMJIEHUE C MOHSITUEM Pa3pbIBHOW MEPUOIMYECKON
¢byHkuuu, QGOpPMYNIHpPOBaHUE CBOMCTB TaHTEHCA W
KOTaHT'€HCa, OCTPOEHUE UX IpaduKOB.

[IpumeHeHnne CBOMCTB (YHKIMHA A  CpaBHEHUS
3HAYCHHH TPUTOHOMETPUYECKUX (DYHKIUH, peleHus
TPUTOHOMETPUUECKHUX YPaBHEHUM.

[TocTpoenue rpadukoB OOPATHBIX TPUTOHOMETPHUECKUX
byHKUMH W ompezeneHHe Mo rpadukaM HX CBOWCTB.
Brinonaenue npeodpa3zoBanus rpad)uKoB

HAYAJA MATEMATHYECKOT'O AHAJIM3A

IMocaenoBaTeIbLHOCTH

O3HaKOMIICHHE c MMOHATHEM YHCI0BOM
MMOCJIEI0BATEILHOCTH, criocobamu ee 3aIaHusl,
BBIYMCIICHHUSIMU €€ YJICHOB.

OSHaKOMHeHI/Ie C IIOHATUEM npez[ena
MOCJIEOBATEIILHOCTH.

O3HaKOMJICHHE C BBIYUCICHUEM CYMMBI OECKOHEYHOTO
YHCIIOBOTO psla Ha TIPUMEpe BBIYUCICHUS CyMMBI
0eCKOHEYHO YyOBIBAIOILIECH I'€OMETPHUUECKOM MPOTPEecCHu.
Pemenue 3amau Ha mnpuMeHeHHE (OPMYJIBI CyMMBI
0eCKOHEYHO yOBIBAIOIIECH reOMETPUIECKOM MPOrpeccuu

IIpou3BoaHasi U ee NpUMeHeHHE

O3HaKOMJIEHUE C TIOHATHEM TPOU3BOIHOM.

N3ydyenne u GOpMyNIHpOBaHHE €€ MEXaHUYECKOTO H
T€OMETPUUYECKOTO  CMBICIIA, HW3y4YEHHE  aJTOPUTMA
BBIUHUCJIICHUA HpOHBBOI[HOﬁ Ha anMepe BBIYHUCJIICHUA
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MTHOBEHHON CKOPOCTH H YIJIOBOTO KO3 dUIIHEHTA
KacaTeJIbHOMU.

CocraBreHue ypaBHEHHsI KacaTelbHOW B 0OIIEM BHJE.
VYcBoenue mpaBun  auQQepeHIUpOBaHUs,  TaOIUIIBI
MPOU3BOJHBIX 3JEMEHTAPHBIX (DYHKUUN, NpPUMEHEHHE
s nuddepeHnupoBanus  GYHKLIUH, COCTaBJICHUS
YpaBHEHUS KacaTeIbHOM.

W3yuenne TeopeM O CBS3M CBOWCTB (YHKUMH U
MIPOU3BOIHOM, (HOPMYJIHPOBKA HX.

IIpoBeneHne ¢ MOMOIIBIO MPOU3BOAHOM HCCIIEIOBAHUS
byHKIMH, 3a7aHHONU (POpMYITOi.

VYcTaHOBIIEHUE CBSA3HM CBOMCTB (DYHKIIMM U MPOU3BOIHOMN
o uX rpadukam.

[IpumeHeHne NpPOW3BOAHOM [JIs pELICHUS 3aJad Ha
HaXO0XJCHUE HauOOJbIIEro, HAMMEHBIIErO0 3HAYEHUS M
Ha HaXO0XKJIEHUE SKCTPEMyMa

IlepBooOpa3Hasi 1 MHTerpaJ

O3HakoMJIeHHE C MOHSTHEM UHTerpaia u
nepBooOpazHoil.  M3ydeHue mpaBusia  BBIUYMCICHUS
nepBooOpasHoii u Teopembl HeroTona— JleliOHua.
Pemenne 3amau Ha CBSI3p MEPBOOOpa3HOW U ee
MIPOM3BOTHOM, BBIUMCIICHUE TTEPBOOOPA3HOM ISl TAHHOU
byHKIMU.

Pemenne 3amay Ha NpUMEHEHHE HHTerpaisa Juis
BBIYUCIICHUSA (I)I/ISI/I‘-IGCKI/IX BCJIIMYHUH U H.HOH_IaI[eI‘;I

YPABH

EHUA U HEPABEHCTBA

YpaBHeHUs M CHCTEMBI
YPaBHEeHUM
HepaBencrBa u cucremMbl
HEPABEHCTB C ABYMS
nepeMeHHbIMH

O3HaKOMJIEHHE C MPOCTEHIIMMH CBEIEHUSIMU O KOPHSIX
anreOpanvyeckux ypaBHEHUHU, MOHATUSAMHU HCCIEIOBAHUS
YPABHEHUU U CUCTEM YPaBHEHUM.

N3ydyeHnue Teopuu pPaBHOCWIBHOCTH YpPaBHEHUU H €€
IIPUMEHEHMUSL. [ToBTOpEHME 3anmucu peleHus
CTaHJIApPTHBIX ypaBHEHHUH, MPUEMOB MpeoOpazoBaHuUs
YpaBHEHMH JUIsl CBEJIEHUS K CTaHIaPTHOMY YPAaBHEHMUIO.
Pemenne palMOHAIBHBIX, UPPALMOHATIBHBIX,
IIOKA3aTeIbHBIX U TPUTOHOMETPUYECKUX YpPAaBHEHUH M
CUCTEM.

Hcnonb3oBaHne CBOWUCTB M TpaduKOB (GYHKUMNA st
pewieHust ypaBHeHui. [loBTOpeHHME OCHOBHBIX MPUEMOB
pELIEHUs CUCTEM.

Pemienne ypaBHEHHMII C TPUMEHEHUEM BCEX MPHUEMOB
(paznmoxeHusT Ha  MHOMKUTEIM, BBEIEHUS  HOBBIX
HEU3BECTHBIX, TIOJICTAHOBKH, T'PaQUUYECKOTO METO/a).
Pemenne cucrtem  ypaBHEHUH C  IIPUMEHEHUEM
Pa3IMYHBIX CITOCOOOB.

O3nakomiieHHe C OOIIMMH BONPOCAMU  PEIICHUS
HEPABEHCTB U MHCIIOJIb30BAHUE CBOWMCTB U TIpaduKoB
(GyHKUIMN TpU pEIIeHUN HEPABEHCTB.

PemeHne HepaBeHCTB W CHCTEM HEPABEHCTB C
MPUMEHEHHEM PA3JIMYHBIX CIIOCOOOB.

[IpuMeHeHne MaTeMaTUYeCKHX METOJOB I PELICHUs
COZIep KaTEeNbHBIX 3a/1a4 M3 Pa3JInYHbIX 00jacTell HayKH
U NpakTUKU. IHTepnpeTupoBaHue pe3yabTaToOB ¢ Y4ETOM
peabHBbIX OIPaHUYEHUN
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3JEMEHTbI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTHKH

OcCHOBHBIE MOHATHUS
KOMOMHATOPUKH

W3yuenne npaBuiia KOMOMHATOPUKHM U IPUMEHEHUE TIPU
peleH KOMOMHATOPHBIX 3ajau.

Pemenne KoMOMHATOPHBIX 3a7ad METOAOM Iepedopa u
IO NPaBUJTYy YMHOXKCHHS.

O3HakomJieHME €  TMOHATUAMHU  KOMOMHATOPHKH:
pasMEUICHUAMH, COYETAaHUSAMH, IE€PECTAaHOBKAMU U
(dbopmynaMu A MX BBIYMCICHHUA.

OObsicHeHHe M TpUMEHeHue (HOpMyJ Ul BBIYUCICHHS
pa3MEILEeHNM, IEPEeCTaHOBOK U COYECTAHUM IPU PEILICHUU
3az1ad.

Osznakomiienre ¢ 6uHoMoM HbrOTOHA M TpeyroabHUKOM
[Tackans.

Pemenune mnpakTuyeckux 3ajad  C  MCIOJIb30BAaHUEM
NOHATUI U IPaBUI KOMOMHATOPUKHU

DJIeMeHThI TeOPHH BePOATHOCTE

N3yueHnue KIacCHYECKOro OMpENeNeHUsT BEPOSITHOCTH,
CBOWCTB BE€POSITHOCTU, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccmoTpenue npuMeEpOB BBIYUCIICHUS BEPOSITHOCTEH.
Pemenue 3a1ay Ha BEIYHMCIIEHUE BEPOSITHOCTEH COOBITHIA

IIpencraBiieHne JaHHBIX
(TadJauubl, TMArpamMmbl, rpagukmn)

O3HakoMJICHHE C TPEACTABICHUEM YUCIIOBBIX JAHHBIX H
UX XapaKTEePUCTUKAMH.

Pemienue npakTudeckux 3a1ad4 Ha 00pabOTKY YHCIOBBIX
JTAHHBIX, BBIYUCICHHE X XapaKTePUCTUK

I'EOMETPUA

IIpsiMble M MJIOCKOCTH B
NMPOCTPAHCTBE

®opMynupoBka U MIPUBEJICHNE J0KA3aTeIbCTB
MPU3HAKOB B3aUMHOTO  PACHOJIOKEHHUS TMPAMBIX U
IJI0CKOCTe. Pacrno3HaBaHme Ha deprexax M MOJEIAX
Pa3IMYHBIX CIy4aeB B3aUMHOTO PACIOJIOKEHUS MPSMBIX
U IUIOCKOCTEH, apryMEHTHPOBAHHE CBOUX CYXKICHUM.
DopMyJIMPOBAHUE OIPEIECIECHNUM, TPU3HAKOB U CBOWCTB
MapajuleJbHbIX W NEPHEHAUKYJISPHBIX  IJIOCKOCTEM,
JBYTPAHHBIX U JIMHEUHBIX YTJIOB.

BeinonHeHne NOCTpOEHUs YIJIOB MEXKAY MNPSIMbIMH,
OpsIMOM W IJIOCKOCTBIO, MEXKIY IUIOCKOCTAMH TIO
OMMCAHUIO U PAaCIO3HABAHHUE UX HA MOJEIIAX.
IIpuMeHeHHEe NPU3HAKOB U CBOWCTB  PAaCIOJIOKEHUS
MPSAMBIX U IJIOCKOCTEN MPU PELICHUH 3a1a4.
N3o00paxkeHne Ha pUCYHKaX M KOHCTPYHPOBAHHE Ha
MOJEJIAX MEPHEHINKYISIPOB U HAKIOHHBIX K IIJIOCKOCTH,
NpSIMBIX, TapaJICIbHBIX IUIOCKOCTEH, YIJIOB MEXIY
OpsIMOM M TUIOCKOCTBIO M OOOCHOBAaHHE TMOCTPOEHUS.
Pemenue 3agau  Ha BBIUMCIEHUE TIE€OMETPUUECKHUX
BennuuH. OnNKCBIBaHWE pacCTOSHUA OT TOYKH [0
IJIOCKOCTH, OT TMPAMOM 0 IUIOCKOCTH, MEXIY
IJIOCKOCTSIMU, MEXKIY CKPEIIMBAIOIIUMUCSA TPSIMbIMH,
MEX Y TPOU3BOIBHBIMU (PUTYpaMU B TPOCTPAHCTBE.
@OopMyIMpPOBaHHE U JI0KA3BIBAHUE OCHOBHBIX TEOPEM O
paccTostHUsIX  (TEOpEM  CYILIECTBOBaHUS, CBOWMCTBA).
N300paxkeHne Ha yeprexax W MOJEISIX PACCTOSHUS U
0o00OCHOBaHWE CBOMX cCyxIeHuidd. OmnpeneneHue u
BBIYMCIICHHE PACCTOSHUMN B mpocTpaHcTBe. [IpumeHenue
dbopMynl U TeopeM IUTAHMMETPUM JUIsl PEIICHUs 3ajad.
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O3HakomieHne c MTOHATHEM NapajyIeIbHOTO
IIPOCKTUPOBAHUSA U €ro cBoMCTBaMHU. POpMyIHpOBaHUE
TEOpeMbl O IUIOIIAJA  OPTOTOHAJIBHOM  MPOEKIMH
MHOT'OYTOJIbHUKA.

[Ipumenenune Teopuw isi 0OOOCHOBAHHS TIOCTPOCHHUH H
BBIYMCIICHUH.

ApryMEHTHPOBAaHUE CBOHMX CYXIEHUM O B3aUMHOM
PacTONI0KEHUU MPOCTPAHCTBEHHBIX PUTYD

MHOrorpaHHuKH

OnuncaHne W XapakTEpUCTHUKA  PA3IMYHBIX  BHJIOB
MHOTOTPaHHUKOB, IIE€PEYUCIIEHUE HX DJJIEMEHTOB H
cBOMCTB. M300pakeHre MHOTOTPaHHUKOB U BBITIOJTHEHUE
IIOCTPOEHHUS Ha  H300pakeHUsIX u MOJEIIAX
MHOT'OTPaHHUKOB.

Brplunciienne JIMHEMHBIX 3JEMEHTOB U YIJIOB B
MPOCTPAHCTBEHHBIX KOH(MUTYpAIUIX, apTyMEHTUPOBAHHE
CBOUX CYXICHUMU.

XapakTepucTuka U HM300pakeHHE CEeUeHHUs, pPa3BEPTKHU
MHOT'OTPaHHUKOB, BBIYHCIICHHE iouaaen
noBepxHocTel. [locTpoeHune mpocTelmux ceueHuid Kyoa,
npu3Mbl, nupamusl. [Ipumenenue ¢akToB U CBeACHUN
13 IJIAHUMETPUU.

O3HakOMJIEHME C BUAAMHM CHUMMETPHIl B IPOCTPAHCTBE,
dhopmynupoBaHue omnpeaeIeHu u CBOMCTB.
XapakTepucTuka CHMMETPUM  Tel  BpallleHHs U
MHOT'OTPaHHUKOB.

[IpuMeHeHre CBOMCTB CUMMETPHUH IIPU PELICHUU 3aj]ad.
Hcnonb3oBanue MpUOOPETEHHBIX 3HaAHUU TU1st
UCCIIEIOBAaHUsI M MOJEIMPOBAHUS HECIOKHBIX 3azad.

N3o6paxenune OCHOBHBIX MHOTOTPaHHHUKOB u
BBITIOJIHEHUE PUCYHKOB I10 YCIOBUAM 3a7a4
TeJia ¥ MOBEPXHOCTH BpallleHUS O3HakomieHue c BUJIAMU Ten BpallleHus,

dbopMynupoBaHHE WX  ONPENEICHU U  CBOWCTB.
@opMyIHpPOBaHUE TEOPEM O CEYEHUU IIapa MIOCKOCTHIO
Y TUTOCKOCTH, KacaTelnbHOU K cepe.

XapakTepucTuka M M300pakKeHHEe TeJ BpalleHMs, HUX
pPa3BEpPTKH, CEUECHUS.

Pemrenne 3amay Ha NMOCTPOEHHE CEUEHUH, BBIYHMCIICHHE
JUIMH, pacCTOsAHUM, yrioB, muomane. IIpoBenenue
JIOKA3aTeNIbHbIX PACCYKJIECHUM IIpU pEUIeHUW 3a7ad.
IIpuMeHeHHEe CBOMCTB CUMMETPUU IIPU PELICHUH 3a7ad
Ha TeJla BpalleHusi, KOMOWHALUIO Tel.

N300pakeHNe OCHOBHBIX KPYTJIBIX TET M BBITIOJHEHUE
PUCYHKA IO YCIIOBUIO 3aJa4u

HN3mepenus B reomeTrpuu

O3HakOMJICHHE C TOHATUSAMHU IUIOMATU HU 00BbeMa,
aKCMOMaMH U CBOWCTBAMH.

Pemienue 3amady Ha BBIYMCICHHE IUIOLIAAEH IJIOCKUX
¢buryp ¢ NPUMEHEHHEM COOTBETCTBYIOIMIUX (GOpMYyNIT U
(aKTOB U3 IUIAHUMETPHH.

W3yyenune  TeopeM O  BBIYHMCICHMM  OOBEMOB
MPOCTPAHCTBEHHBIX TEJl, pEUICHUE 3a/1a4 Ha IPUMEHEHHE
(hopMys BEIYHCIICHUSI 00BEMOB.

W3yuenne ¢GopMyn s BBIYMCIEHHUS  IUIomIanei
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MOBEPXHOCTE MHOTOTPAHHUKOB M TEJ BpallCHUS.
O3HaKOMIJICHHE C MCTOJOM BBIUHCJICHHS IIJIOIIAIN
MMOBEPXHOCTH C(ephl.

Pemenue 3aay Ha BBIYMCIICHHE TIOMIAAEH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

KoopanHatsl 1 BeKTOPbI O3HakomieHue C TOHATHEM BekTopa. W3yuenue
JEKAPTOBOM CHUCTEMBI KOOpPAMHAT B IPOCTPAHCTBE,
MOCTPOEHUE TO 33JaHHBIM KOOpPJIMHATAM TOYEK W
IJIOCKOCTEM, HAX0XKICHUE KOOPANHAT TOYEK.
Haxoxnenne  ypaBHEHUHl ~ OKpYKHOCTH,  cepsl,
IJTOCKOCTH. BhIruncienrne paccTOIHUN MEXKy TOUKaMH.
N3yuenue CBOWCTB BEKTOPHBIX BEJIWYUH, MPABUII
pa3ioKEHUs BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE,
MpaBUJl  HAXOXKJAEGHMS  KOOpPAMHAT  BEKTOpa B
MpPOCTPAHCTBE, MpaBUJl  JEHCTBUH C  BEKTOpaMHu,
3a/IaHHBIMUA KOOPJAMHATAMH.

[IpuMmeHeHue Teopuu NMpU pEelICHUH 3a]1a4 Ha JEUCTBUSA C
BEKTOPAMH.

N3yuenne  ckanspHOro  NpPOU3BEACHUS  BEKTOPOB,
BEKTOPHOTO  YpaBHEHUsI MpPsSMOM U IUIOCKOCTH.
[IpumeneHne Teopuu Mpu pPelieHUuH 3a1a4d Ha JEHCTBUS C
BEKTOpaMH,  KOOPJMHATHBIA  METOJ, IPUMEHEHHUE
BEKTOPOB /I  BBIUYMCIEHUSA BEIUYMH YIJIOB U
paccrostHui.  O3HakOMJIEHME C  J0Ka3aTeIbCTBAMHU
TEOPEM CTEPEOMETPUM O B3aUMHOM DPACHOJOKEHUHU
MPSIMBIX U IJIOCKOCTEHN C UCTOJIB30BAaHUEM BEKTOPOB

3. YCJIOBUA PEAJIU3AIIUU YYEBHOU JUCILUILIUHBI

3.1. TpeOoBanusi K MHUHUMAJIBHOMY  MATEPUAIbLHO-TEXHHYECKOMY
o0ecrneYeHn 1o
Peanuzanus yueOHON AUCHMIUIMHBI TpeOyeT HAIMYMS y4eOHOro KaOuHeTa

MaTE€MaTUKH.
[Tomenienne kabOuHETa JIOJDKHO YIOBJIETBOPATH TpeboBaHusiM (CaHUTapHO-
AMUAEMUOSIOTHYEeCKUX TTpaBwil U HopMaTuBOB (CaulluH 2.4.2 Ne 178-02) u ObITh
OCHAIIIEHO TUMOBBIM 000OPYJOBAaHMEM, YKa3aHHbIM B HACTOAILIUX TPEOOBAHUSX, B
TOM YHCJIE CHEUUATU3UPOBAHHON y4eOHOUW MeOebl0 M CpelcTBaMu OOy4YEHHS,
JOCTAaTOYHBIMM  JJI1  BBIMOJHEHUsT TpeOOBAaHMM K YPOBHIO  MOATOTOBKHU
00yJarImxcs.
B xabunere m0mKHO OBITh MYJBTHMEAWHHOE OOOpYIOBAaHHE, IOCPEACTBOM
KOTOPOTO YYacTHHKH OOpa3oBaTENBbHOrO Mpollecca MOTYT IPOCMaTpUBAThH
BU3YyalbHYI0O HMH(QOpPMAIMIO MO  MaTeMaThKe, CO3[aBaTh  MPE3CHTAIIHH,
BUJICOMATEPHAIIBI, HHBIC JOKYMEHTHI.
B coctaB yueOHO-METOIMYECKOTO W MaTepUalbHO-TEXHUYECKOTO 00ecredeHus
porpamMMbl Y9€OHON AUCITUTUTHHBI «MaTeMaTrKa» BXOIST:

* MHOTO(YHKIIMOHAJIbHBIA KOMILJIEKC MPENO01aBaTelis;

* HarjsigHble MOCOOMsl (KOMILJIEKTHI y4eOHBIX TaOJMI], IUIAKaTOB, MOPTPETOB
BBIJAIOLINXCS YYEHBIX-MAaTEMATHUKOB U JIp.);

* ”HPOPMALIMOHHO-KOMMYHHUKATHUBHbBIE CPEJICTBA;
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* SKPaHHO-3BYKOBBIE TOCOOWS;
* KOMIUIEKT TEXHUYECKON TOKYMEHTAIlMW, B TOM YHCIIE MacnopTa Ha CpeacTBa
00y4eHUs, THCTPYKLIMH 110 UX UCTIOJIb30BAHUIO U TEXHUKE O€30MMaCHOCTH;

* OubIMOTEeYHBIN HOH/I.

2

3.2. UndpopMannoHHoe odecnevyeHne o0yueHust

Ilepeyenb pexoMeHAyeMbIX Yy4eOHbIX u3AaHuii, WHTepHeT-pecypcos,
AOMOJHUTEIbHOM JTUTEPATYPBHI

OcHOBHas IUTEpPATYpA:

No
/o

HcTounuk

1

bammakos M.J. MaTtemaruka: anredpa 1 Hadajia MaTEMaTHYECKOTO
aHajM3a, TeOMEeTpHs: YUYSOHUK IS CTY/. YUPEkKIESHUN cpel. mpod.
obpazoBaHusl. - 4-¢ usm., crep. / M.M.bammaxkos. - Mockpa: UL
"Axagemus", 2017. - 256 c. — ISBN 978-5-4468-5988-7. — Tekcr :
HETIOCPEICTBEHHBIMN.

bammvakos M.1 Marematuka (CI1O): yuebnuk / bammvakos M.U. - 2-e u3n.,
ctep - MockBa: KHOPVYC, 2019. - 394 c¢. — ISBN 978-5-406-06554-9. —
TekcT : HenoCPeACTBEHHBIN.

Bricmias MmaTeMaTrka : y4eOHHUK U IPAKTUKYM JJISI CPETHETO
npocdeccuonanbHoro oopazosanus / M. b. XpumyHosa [u ap.] ; mox obmei
penakuuent M. b. Xpunynosou, 1. U. Llpiranok. — Mocksa : M3naTenbcTBO
IOpaiit, 2020. — 472 c. — (ITpodeccuonansHoe 06pa3zoBaHue). —

ISBN 978-5-534-01497-6. — TekcT : anextponHsiii // ObC FOpaiit [caiiT].
— URL: (mara oOparieHus:
01.06.2022).

JlononHuTenbHas JIMTEpaATYypa:

No
1/

HcTounuk

4

boromosnioB H.B. Ilpaktuueckue 3anatus no mareMatuke. B 2-x 4. Hacts 1.:
yuebHoe nmocooue st CII0 / H.B.boromonos. — 11-e u3a., nepepad. u
non. — Mockaa : FOpaiit, 2019.— 326 c. (Cepus : [IpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-08799-4. — TekcT : HENOCPEICTBEHHBIN.

Bboromonos H.B. [Ipaktuueckue 3ansatust no maremaruke. B 2-x 4. Yacts 2. :
yuebHoe nocobue st CI10 / H.B.boromosnos. — 11-e u3a., nepepad. u gom.
— Mockaa : FOpaiit, 2019. — 251 c. (Cepus : IIpodeccuonansHoe
oOpaszoBanue). — ISBN 978-5-534-08803-8. — TekcT : HEMOCPEICTBEHHBIH.

Hopogpeesa, A. B. Marematuka : yaeOHUK JIJIsi CPETHETO
npodeccuoHanbHoro oopazopanus / A. B. Jlopodeea. — 3-e uzj., mepepao.
u non. — Mocksa : M3narensctBo FOpaiit, 2020. — 400 ¢. —
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(ITpodheccuonansuoe oopazoBanue). — ISBN 978-5-534-03697-8. — Tekct
: anekTpoHHbii // OBC KOpaiit [caiiT]. — URL:
(mara ob6pamenus: 01.01.2022).

Hopogheesa, A. B. Marematuka. COOpHHK 3a/1a4 : Y4€OHO-TIPAKTUUECKOE
nocobue i cpeHero npodeccuoHaaIbHOTO 00pa3zoBanus /
A. B. lopodeeBa. — 2-e u31. — Mocksa : M3znarenscTBo FOpaiit, 2020. —
176 c. — (ITpodeccuonanproe obpazoBanne). — ISBN 978-5-534-08796-3.
— Texcer : anexkrponnsii / IBC KOpaiit [caiiT]. — URL:

(mara obpamenus: 01.06.2022).

HNudopmanmoHHbie 371€KTPOHHO-00pa30BaTENbHBIE PECYPCHI:

Ne | UcTounuk

n/m

1 OnexTponHas oudnnoreunas cucrema «budmmoTex. U3narensctBo KAY»
https://mgri-rggru.bibliotech.ru

2 DOnexkTpoHHO-OMOmMoTeyHass cuctema «M3garenbctBo  Jlawb»/ KoL
NuxenepHo-Texunueckue Hayku (TromI['Y)
www.e.lanbook.com

3 DnekTpoHHO-OnbmoTeunass cucrtema elibrary» /  IlpaBooOiamarens:
OO6mecTBO ¢ orpaHrueHHON 0TBeTCTBeHHOCTHIO «PYHOby» (RU)
https://elibrary.ru

4 DnekTpoHHO-6ubmmoTeunas cucrema «9BC IOPAUT» / www.biblio-

online.ru

[lepnoanueckue u3nanus:

EcTecTBeHHBIE 1 TEXHUYECKHUE HAYKH : HAy4. )KypHAI /TI. pen. A. fl.
XaBkuH. — MockBa : OO0 "UznarensctBo "Cnyraukt", 2002 — —

I Beixonut 12 pa3 B roa. — ISBN neuartHoii Bepcun 1684 —2626. — Tekcr :
HETOCPECTBCHHBIMN.
BECTHHK BOPOHEXXCKOI'O 'OCYIAPCTBEHHOI'O
YHUBEPCUTETA. CEPUA : ®DU3NKA. MATEMATUKA : nHayuHbIit

5 | XypHan / yapenuTtenb : BOpoHEXXCKU rocy1apCTBEHHBIN YHUBEPCUTET. —

Boponex : 2000 — .— Yucno BeinyckoB B rof: 4. — ISSN neuyaTHoit
Bepcun: 1609-0705. — Tekcr : anextponnsiii // DBC elibrary [caiiT]. — URL
: https : //elibrary.ru (mata oopamenwns: 01.06.2022)
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YUEBHOUN

JUCHUIIIAHBI

KonTpoib W omeHka pe3ylbTaTOB OCBOCHHS YYEOHOW JTUCHUIIIMHBI
OCYLIECTBJISIETCS MpernojaBareyieM B TMPOLEcce NPOBEICHUS MPAKTUYECKHUX

3aHATUM ©W  J1abOpaTOpHBIX padoT,

TCCTUPOBAHUA, a TaAKKC BbBIIOJHCHUSA

00yYarOIMMUC UHANBUYAIbHBIX 3aaHUM, TIPOCKTOB, UCCIICIOBAHUH.

Pe3yabTaTnl 00yyeHus
(ocBOCHHBIC YMEHHUS)

®opMbI M METOAbI KOHTPOJIS U OLleHKH
pe3yJabTaToB 00y4eHHs

* IUYHOCHIHBIX:

—c(OpMHPOBAHHOCTh  MPEJCTABICHUA O
MaTeMaTHKE KaK YHUBEPCAILHOM  SI3BIKE
HAyKH, CPEJICTBE MOJCIUPOBAHUS SABJICHUN U
MPOIIECCOB, UCSIX U METOJ]aX MaTEMAaTHKH;

KonTtponsHas pabora.
DKcnepTHas OI[EHKA BBITIOJTHEHHS
PaKTUYECKOH paboTHI.
DKcnepTHas OI[EHKA BBITOJTHEHHS
CaMOCTOSITENIbHON PaOOTHI.

- TIOHMMaHWEe 3HAYUMOCTU MaTEMAaTHKHU IS
HAyYHO-TEXHUUYECKOTO nporpecca,
c(hOpMUPOBAHHOCTH OTHOIICHUS K
MaTeMaTHKe KaK K 4YacTH 00Ile4YesI0OBeYeCKOn
KyJIbTYpbl 4€pe3 3HAKOMCTBO C HCTOpHUEH

KonTtponsHas pabora.
DKcnepTHas OL[EHKA BBITOITHEHHS
PaKTUYECKOH paboTHI.
DKcnepTHas OL[EHKA BBITOITHEHHS
CaMOCTOSITENIbHON PaOOTHI.

pa3BUTHS MaTEeMaTHKHU, JBOJIIOLHMEH

MaTeMaTHYCCKUX HJICH;

—pa3BUTHE JIOTHYECKOTO MmbIuieHus, | KontponsHas padora.
MIPOCTPAHCTBEHHOIO BOOOpaKeHUsI, | DKCIepTHAs OLEHKA BBITIOTHEHUS

QITOPUTMUYECKON KYJIbTYpPbl, KPUTHYHOCTH
MBIIIJICHUSA Ha YPOBHC, HGO6XO,Z[I/IMOM JJISL
Oynymuieit mpoheccuoHaTbLHON ACITEIBHOCTH,
IS [IPOJOJIKEHUS o0Opa3oBaHUs Hu
caM000pa30BaHMsI;

MPaKTUYECKOU PabOTHI.
9KCHepTHa$I OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIBHOU paOOTHI.

—OBJIQJICHUE MAaTEMaTUYCCKUMHU 3HAHUSIMH U
YMEHUSIMH, HEOOXOTUMBIMH B TTOBCETHEBHOM
KU3HHU, TUTS OCBOCHUS CMEKHBIX
€CTECTBEHHO-HAYYHBIX TUCTIUTUTAH "
JUCITUTLIMH TTPO(ECCUOHATBLHOTO HUKIIA, IS
noJfydeHus: oOpa3oBaHUsI B 0OJacTAX, HE
TpeOyIOMmMX YrayOoJeHHOW MaTeMaTU4ecKOM
MIOJITOTOBKH;

KonTtponsHas pabora.
DKcnepTHas OI[EHKA BBITOJTHEHHS
NPaKTUYECKON paboTHI.
DKcnepTHas OI[EHKA BHITIOJTHEHHS
CaMOCTOSITENIbHON PaOOTHI.

—TOTOBHOCTH u CIOCOOHOCTH K
00pa3zoBaHMIoO, B TOM quCIe
caMo00pa30BaHUIO, Ha TPOTSIKECHUU BCEH
KM3HH,  CO3HATEJBHOE  OTHOIICHHE K
HETPEPHIBHOMY 00pa30BaHUIO0 KaK YCIOBHIO
YCTIEITHOM npodeCCuoHAITBHON "
0OIIIECTBEHHOM I€SATEILHOCTH,

KonTtponsHas pabora.
DKcnepTHas OI[EHKA BBITOITHEHHS
PaKTUYECKOH paboTHI.
DKcnepTHas OI[EHKA BBITOTHEHHS
CaMOCTOSITENIbHON PaOOTHI.

—  TOTOBHOCTb W  CHOCOOHOCTH K
CaMOCTOSTEIILHOU TBOPYECKOMN u
OTBETCTBEHHOH NEATEIbHOCTH;

KoHnTtposbHas pabora.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIBHOU PaOOTHI.
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—TOTOBHOCTh K KOJUIGKTUBHOW paborTe,
COTPYAHUYECTBY CO  CBEPCTHUKAaMU B
00pa3zoBaTenbHON, OOIIECTBEHHO TOJIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, MPOEKTHOH |
JIPYTUX BUJAX JIEATCIbHOCTH;

KoHnTtponbHas pabora.
9KCHepTHa$I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHa$I OLCHKA BBIITOJIHCHU A
CaMOCTOSITEJIbBHOU pPaOOTHI.

—OTHOIIICHUE K npodeccHoHaIbHOM
JEATCIBHOCTH KaK BO3MOXKHOCTH Y4acTHs B
pCHICHUN JIMYHBbIX, OGH.[GCTBGHHBIX,
rOCYJapCTBEHHBIX, 00LIeHAMOHATIBHBIX
npobiewm;

KonTtponpsHas pabora.
DKcnepTHas OI[EHKA BBITIOJTHEHHS
NPaKTUYECKON paboTHI.
DKcnepTHas OI[EHKA BBITIOJTHEHHS
CaMOCTOSITENIbHOW PaOOTHI.

® Memanpedmemubtx:
—YMCHHUC CaMOCTOATCIBHO ONPCACIATH LCIIN
JCATCIIBHOCTH n COCTaBJIATH I1JIaHbI

JeSATEIbHOCTH; CaMOCTOSITEJIbHO
OCYIIIECTBIISTH, KOHTPOJIMPOBATH u
KOPPEKTUPOBATh NEeSITEIbHOCTD;

UCIIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI IS
JOCTHIKCHMS.  IIOCTABJICHHBIX  LCJIEH U
peanu3anuu [IJIJaHOB JEeATEIbHOCTH;
BBIOMPATH YCIICIIHbIE CTpareruu B
Pa3IMYHBIX CUTYALUX;

KoHnTtponbHas pabora.
9KCHepTHa$I OLCHKA BBIITOJIHCHUA
MPaKTUYECKOU PabOTHI.
9KCHepTHa$I OLCHKA BBIITOJIHCHUA
CaMOCTOSITEIIBHOW paOOTHI.

— yMEHHE TMPOJYKTUBHO OOIMATBCA U
B3aMMO/ICMCTBOBATH B MPOIECCE COBMECTHOM
JESTEIIbHOCTH, YYUTHIBATh MO3UIUU APYTUX
YYaCTHUKOB  JICITEIBHOCTH, 3(PPEeKTHBHO
paspematb KOH()IUKTHI;

DK3aMeH.

DKcnepTHas OI[EHKA BBITOTHEHHS
NPaKTUYECKON paboTHI.
DKcnepTHas OI[EHKA BBITOTHEHHS
CaMOCTOSITENIbHON PaOOTHI.

— BIAJACHHE HAaBBIKAMHU I103HABATEIIBHOM,
y4eOHO-UCCIIEIOBATEIbCKOM U TPOEKTHOM
JEATCIIBHOCTH,  HABBIKAMHM  Pa3pELICHHUS
npo0yieM; CHOCOOHOCTh W TOTOBHOCTHh K
CaMOCTOSITCIIBHOMY IIOUCKY METOJI0B
peILIeHNUs TPAKTUUECKUX 3a]a4, IPUMEHEHUIO
pa3IMYHBIX METOJIOB IIO3HAHNS;

DK3aMeH.

3KCHepTHaSI OLCHKA BBIITOJIHCHUA
MPaKTUYECKOU PabOTHI.
3KCHepTHaSI OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIBHOU PaOOTHI.

—  TOTOBHOCTH 51 CII0OCOOHOCTD K
CaMOCTOSITENILHOM uHGOPMAIIMOHHO-
HO3HaBaTeJ’IBHOﬁ ACATCIIbHOCTH, BKJIO4Yasa
YMEHHE OPHEHTHPOBAThCSI B  Pa3IUUYHBIX
UCTOYHUKAX  WHPOpMALUM,  KPUTHUYECKH
OIIEHUBATh u HHTEPIPETHPOBATH
UHPOPMALIMIO, TIOTYYaeMyI0 M3 Pa3IHYHBIX
HNCTOYHHUKOB;

DK3aMeH.

DKcnepTHas OI[EHKA BBITIOITHEHHS
NPaKTUYECKON paboTHI.
DKcnepTHas OI[EHKA BBITIOITHEHHS
CaMOCTOSITENIbHOU PaOOTHI.

- BJIaACHUC SI3BIKOBBIMH cpeacTrBamMu:
YMCHHUE SCHO, JOTMYHO KW TOYHO H3J1araTtb
CBOIO TOYKY 3pCHU, HUCIIOJIB30BaTh
AZICKBATHBIC A3BIKOBBIC CPEACTBA,

DK3aMeH.

YcTHBIM onpoc.

3KCHepTHa5I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
3KCHepTHa5I OLCHKA BBIITOJIHCHUA
CaMOCTOSITEIIbBHOU pPaOOTHI.

— BJaJeHWC HaBBIKAMH I103HABATCIILHOM
pedaekcuy Kak OCO3HAHUS COBEPIIAEMBIX
JEUCTBUIA M MBICIUTEIBHBIX IPOLIECCOB, UX
pe3yJbTaTOB U OCHOBAaHMi, TPaHUIl CBOETO
3HAHUS ¥ HE3HAHUS, HOBBIX MO3HABATEIbLHBIX

YcTHBIM onpoc.

TectupoBanue.

9KCHepTHa$I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHa$I OLCHKA BBIITOJIHCHU A

25




3a/1a4y ¥ CPEJICTB JIS MX TOCTHKCHUS;

CaMOCTOSITEIIbHOU paOOTHI.

—  [eJNeYCTPEMIICHHOCTh B TOHWCKAaX W
NPUHATHH PEIIEHUH, cOOOpa3uTEeNbHOCTh U
UHTYHIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX
MPEICTaBICHHIA, CIIOCOOHOCTH
BOCIIPUHUMATh KPAcOTy U TAPMOHHUIO MUPA;

YcrHbIM onpoc.

9KCHepTHa$I OLCHKA BBIITOJIHCHUA
MPaKTUYECKOU PabOTHI.
9KCHepTHa$I OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbHOU paOOTHI.

* npeOMemHuIX:

— ¢(hopMHPOBAHHOCTH MIPECTABICHUN O
MaTeMaTHKe KaK YaCTU MUPOBOMN KYJIbTYpbI U
MECTE MaTEMAaTUKU B COBPEMEHHOM
UBUJIM3AIUH, CTIOCO0aX OMHUCAHUS SIBICHUI
peaibHOTO MUpPA HA MATEMAaTHYECKOM SI3bIKE;

YcrHBIM onpoc.

TectupoBanue.

OKcrnepTHas OLEHKA BBIIOJIHEHUS
PaKTUYECKON paboTHI.
OKclnepTHas OLEHKA BBIIOJIHEHUS
CaMOCTOSITENIbHON PaOOTHI.

— chopMHUpPOBaHHOCTh TPEJCTABICHUNA O
MaTeMaTHUECKUX MOHATHUAX KaK BaKHEHUIIHNX
MaTeMaTHYECKUX MOJECTAX, MO3BOJISIONINAX
OMMUCBLIBATHL W H3Y4YaTb PA3HBIC ITPOLCCChI U

TectupoBanue.

9KCHepTHa$I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHa$I OL€CHKA BBIITOJIHCHU A

ABJICHUS; ITOHMMAaHHE BO3MOXHOCTH | CAMOCTOATENIBHOM pabOoTBhI.
aKCHOMaTHYECKOTO ITOCTPOCHHUS

MaTEMaTUYECKUX TEOPU;

— BIAJCHHE METOJAaMH JI0Ka3aTenbCTB U | TecTupoBaHue.

aJITOPUTMOB penieHus, yMEHHUe HX
NPUMEHATb, MPOBOJUTH  JIOKA3aTEJIbHBIC
paccyXJIeHUsI B XOJI€ pPEIICHUS 3a/1a4;

DKcnepTHas OI[EHKA BBITOJTHEHHS
NPaKTUYECKON paboTHI.
DKcnepTHas OI[EHKA BBITOTHEHHS
CaMOCTOSITENIbHON PaOOTHI.

— BJIaaAC€HUC CTaHAAPTHBIMU IMpUCMaMHU

peHiCHUA pallnOHAJIbHBIX n
HppannoOHaJIbHBIX, ITOKa3aTCIbHBIX,
CTCIICHHBIX, TPUTOHOMCTPHYCCKUX

YpaBHEHUH U HEpPAaBEHCTB, HUX CHCTEM;
HCIIOJIb30BAHUC TOTOBBIX KOMIIBHOTCPHBIX
IporpaMM, B TOM 4YHCIIE€ AJIsl TOUCKA MyTH
peliCHUA )41 HIUTIOCTpalun peuicHusd
ypaBHEHU U HEPABEHCTB;

TectupoBanue.

9KCHepTHa5I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHa5I OLCHKA BBIITOJIHCHUSA
CaMOCTOSITEIIbHOU PaOOTHI.

— cpOpMHUPOBAHHOCTH TpEJCTaBICHUN 00
OCHOBHBIX  IOHATUSAX  MaTEMaTHYECKOro
aHaM3a ¥ X CBOWCTBAX, BJIAJICHUE YMEHUEM
XapakTepu3oBaTb  IOBEJCHHE  (YHKIHH,
UCIIOJIb30BAaHUE TOJNYYCHHBIX 3HAHUNA IS
OINUCaHUS u aHaiImM3a peanbHbIX
3aBHCHUMOCTEI;

YcTHBIM onpoc.

OK3aMeH.

TectupoBanue.

OKcIepTHas OLEHKA BBIIIOJIHEHUS
NPaKTUYECKON paboTHI.
OKclepTHas OLEHKA BBIIIOJIHEHUS
CaMOCTOSITENIbHON PaOOTHI.

— BIAJACHHE OCHOBHBIMU TOHATUAMHU O
IUIOCKHUX u IIPOCTPAHCTBEHHBIX
TreOMETPUYECKUX (HUrypax, HX OCHOBHBIX
CBOWCTBAaX; C(HOPMUPOBAHHOCTb  YMEHHMS
pacrio3HaBaTh reoMeTpuieckue (Urypbl Ha
yeprexax, MOJIEISIX M B PEaJbHOM MHUDE;

YcTHBIM onpoc.

OK3aMeH.

TectupoBanue.

OKCHepTHas OLICHKA BBIIOJHEHUS
PaKTUYECKON paboTHI.
OKCHepTHas OLICHKA BBIIOJIHEHUS
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IpUMEHEHHE U3yYCHHBIX CBOMCTB
reomeTpuueckux ¢uryp u dopmyn ans
peLIeHUs] TEOMETPUYECKUX 3aJad M 3a7ad C
NPaKTUYECKUM COJCPKAHUEM;

CaMOCTOSITEIIbHOU paOOTHI.

— chOpPMHUPOBAHHOCTH MPEACTaBICHUN O
mpoueccax M SABICHUAX,  MMEIOIIMX
BEPOSITHOCTHBIA XapaKTEP, CTATUCTUYECKHUX
3aKOHOMEPHOCTSIX B PEAJbHOM  MHpE,
OCHOBHBIX IMOHATHUSAX 3JIEMEHTAPHON TEOPUHU
BEPOSATHOCTEM; YMEHHUI HaXOOUTh Hu
OLICHUBATh  BEPOSITHOCTH  HACTYIUICHUS
COOBITUII B MPOCTEHIINX NPAKTUYECKUX
CUTyallUsIX MU OCHOBHBIE XapaKTEPUCTUKU
CIIyYalHBIX BEJIMYMH;

OK3aMeH.

TectupoBanue.

DKcInepTHas OLEHKA BBIIIOJIHEHUS
PaKTUYECKOH paboTHI.
OKclepTHas OLEHKA BBIIIOJIHEHUS
CaMOCTOSITENIbHON PaOOTHI.

— BIIQJCHUE HABbIKAMU HCIIOJIB30BaHUsA
TOTOBBIX KOMIIBIOTEPHBIX IMIPOrpaMM IIpH
pelIeHn! 3a1ay.

YcTHBIM onpoc.

DK3aMeH.

TectupoBanue.

9KCHepTHa$I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHa$I OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbHOW PaOOTHI.
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IKCIHIEPTHOE 3AKTIOUYEHHE
Ha pabodyio NporpaMMy yaeOHoH THCIHIIHHEL
«MaremaTiKa» (Da30BBIA YpOBeHE)
15.02.03 Texunueckan IKCNIyaTAlNA IHAPABIHYECKHX MAIHH, IH/IPONPHBOIOB H
rHIPONHEBMOABTOMATHKH,

PazpaGorunkn: 3yOxosa I'annna Hukonaeena n laspiomknna Hatanus Cepreesra, npenogasareiin
CrapoocKoascKoro (uinana  GerepansHOTO roCYZApCTBEHHOTO  OIOJUKETHOTO  00PA30BATEIBHOTO
YUPEKICHHS Bhiciiero oOpasoBanns «Poccuiickinii rocy/lapeTBeH bl re0I0ropasBe l0uHbIH VIHBEpCHTET
umenn Cepro OpmxoHHKHIIEN.

Pabouas mporpaMMa cCOCTOMT W3 MacmopTa paboded nporpaMMbl YHCOHOH JHCIMILIHEBL CTPYVETYPhRI H
[IPHMEPHOTO CONEPRAHHA YHeOHOM JIMCIMILTAALL, YClIoBHi peanu3auny yaeGHON AMCIMILTHHLL KOHTPOJIS |
OlEHKH Pe3yibTaTOB OCBOCHHS Y4eGHOR AMCITHITTHILL

B paBoucii mporpamme ofo3naueHB! 3anaud W uenH y4cOHOH JMCHMIIMHEL peKOMeH/yeMoe
ROIHYECTBO Hacos juid cnenmameHocTH  15.02.03, npexyemorpennoe MakcHMansHol yueGHOH Harpysku
obyaatomeroca (351 gac), B TOM yncne;

~ oDa3aTenbias ayuTopHas yaebnas Harpy:ka oSyqaromerocs - 234 yaca;
—  CAaMOCTOATENbHAH padoTa/KOHCYIBTAUHH 00yuaonierocs - 111/16 uacos.

Cojiepkanie NHCHHIUTHHE 00€CNEYHBACT HOCTHIKEHWE CTYACHTAMM JIMYHOCTHBIX. Ope/MeTHhIX |
METalIpEIMETHRIX PEe3YTLTATOR COrIacHo mpuMepHoii nporpamve (ODIAY ®@HPO) mo cneunanshoctd. B
pabo4ci nporpaMMe OTPAKCHET CTE/lYIOILHE TEMATHICCKHE Pas/ie/lbl:

Tema 1. PaspuTHe MOHITHA O uHCTE,

Tema 2. YpasHeHus W HepaBeHCTEA,

Tema 3. Kopuu, crenenn u morapadmet,

Tema 4. DneMen el KOMOHHATOPHKY,

Tema 3. OCHOBBI TPHIOHOMETPHH,

Tema 6. DYHKIHHE H HX CBOHCTHA,

TeMa 7. Havana MaTeMaTH4ecKoro aHanmsa,

Tema 8. MuTerpan u ero npuMeHeHHE,

rema 9. Koopaornarts! W BekTopE,

tema 10, [lpsmMbie u 110CKOCTH B IIPOCTPAHCTBE.

TeMa | |. MHOrorpaHHHKH M KpyTIIbIE,

Tema 12, Tena u DOBEPXHOCTH BpalllcHUS,

rema 13. Hamepenus s reomerpun,

Tema 14. DiieMenTh TEOPHH BEpPOATHOCTEH H MATEeMAaTHYECKOI CTATHCTHKH.

@opMBl B MeTOIbl KOHTPONA W OUEHKH Pe3Y/ILTATOR OCBOCHHS IHMCIHILIMHEL COOTBETCTBYIOT
PE3yILTATAM 00Y4€H A, B TOM 9HC/ie 00IMHM KOMTIETEHIIMAM.

Cnucox yueOHLIX B3 TaHUHA COTEPAUT OCHOBHYIO H JOTIOTHHTENLHYIO JAHTEPATYpy, HHDOPMAaIHOHHEIE
WIEKTPOHHO-00PA30BATE/IBHEIE PECYPChI, TIEPHOTHYECKHE H3IAHHA, MO3BOIAKIIHE OCBOHTE coJlepiKaHHe
yHeOHOH JHCIHILIMHEI B TOTHOM o0Leme.

Pabouas mporpamma MoweT OLITh peKOMEHZOBAHA jU1A NPUMEHCHHA B y4eDHOM TIpOLEcCe 1D

cneunanpiocTd:  15.02.03 Texnmdeckan SKCOIyaTanmus [(WAPABIMYECKHX MAIUHH, THIPONPHBOIOB W
IH/APOINHEBMOABTOMATHKH.

DRCOepT: E.I'. Kabynosa
JOKTOP TEXHHYCCKHX HAYK.
aap. Kapeapoii pLicmei MaTeMaTHKH
H 1{11{1)11;‘;\13; MKH CTH HUTY «MHCuC»

Vi -Enﬂ_r[mi-:b}
CT HHTY MRCHC» b
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FKCHEPTHOE 3AKJIIOYEHHE
Ha pabodyio mporpaMMy GMCHHIUIMHE «MareMaTHEa» IO cneuuanbHoCTH (Da30BEIH YPOBEHB):
15.02.03 Texunueckan IKCIUIYATAINSA THAPABIHYECKHX MANIHH, THAPONPHBOI0E H
I'HIPONHEBMOABTOMATHKH,

Paspaborunkn — 3ypkosa I'anuna Hukonaesna u 'aspromkuna Haranus Cepreesna, mpenogasaTenu
CTapoocKoIbCKOro ¢Emnana denepanbHOTO TOCYIAPCTBEHHONO OMoieTHOrO  00pasoBarelLHOTO
yupexeHHs BeIcIero obpasosanng «PoccrHCKHI rocylapeTBeHHELH Teonoropasse/i04Hbli YHHBCPCHTET
umenu Cepro OpmxoHHKHI3EY.

PaBouaa mporpaMma COCTOMT H3 nacnopra pabogeil nporpaMMer yueOHOH AHCUMIIHHEL, CTPYKTYPEL H
MPUMEPHOIO COEDKAHMA yHeOHOM AHCIHILTHILY, YCIOBHI peatn3aiut y4eOHoH IHCUHTUIHHEEL KOHTPO/IA H
OLIEHKH Pe3yJIbTaTOR OCROeHHS y4eOHOH THCIMIIHHBL

B paboueit mporpamve ofo3HaveHBl 3amadu MW Led  ydeOHoi IEHEHEHHHHH PEKOMEHYEMOC
KOJIHYECTBO YacoBR i cneunansHoct 15.02.03 , npeaycMoTpeHHoe MakCHMaNbHON ydedHOH HarpyskH
obygatomeroca 351 gac, B TOM 4YHCHE:

00A3aTeNBHOM ayMUTOPHOH yuebHoH Harpy3ke obydaromerocs 234 vaca;

CAMOCTOATENLHOM paGoTey/KoHCYabTaLMK o0yyaromerocs 111/16 uacos.

Conepixanue JHCUHIUIHHEL 0DECTIEYMBACT JOCTHKCHHE CTYIEHTAMH JIHYHOCTHBIX, NMPeJIMETHEIX H
MeTalpe/IMETHEIX Pe3yJILTaToR coryiacHo npumepuoil nporpamme (PIAY OHPO) mo cnemuansrocTu. B
pabounx mporpaMMax OTpameHbl TeMarH4eckue pazienel: Tema 1. PaipuTHe moHaTHd O 4Mche, TeMa 2.
Vpasuenus u Hepasenctsa, TeMa 3.Kopau, crenenu W jorapadmel, TeMa 4. DIeMEHTH KOMOMHATOPHKH.
5.0CHOBBI TPHTOHOMETPHH, TeMa 6, OyHKIHH M UX cBolicTRa, Tema 7..Hauana MaTtemaTH4eCKOro aHaimHza
Tema 8.Murterpan u ero hpumenenue Tema 9. Koopansaarer H Bexropsl, Tema 10. Ilpambie W MIOCKOCTH B
npocTpancTse, Tema 11 Muororpanunks u kpyrisie Tema 12. Tena u moBepXHOCTH BpamieHus, Tema 13.
H3aMepenus B reoMeTpuH. TeMa 14. DneMeHTHl TEOPHH BEPOATHOCTEH H MATEMATHIECKOH CTATHCTHKH.

@opmbl M METOIbl KOHTPO/S M OHEHKH COOTBETCTBYIOT pesylibraram o0y4eHHd, B T.4. 0DLIHM
KOMIIETEHIIHAM.

Crmcox yueOHBIX H3JaHuil comepsuT JHTEpaTypy W MHTepHeT HCTOUYHHMKH, HO3BO/BIOIHE OCBOHTE
cojlepxanne y4eOHol THEHHNINNL B NOMHOM 00bEME.

PaGo4as nporpamMa MoxeT ObITL peKOMEHIOBAHA LA TIPHMEHEHHA B y4eOHOM Tpomecce Io
cnermaneHocTi: 15.02.03 Texamseckas 3KciLyaTanus rHIPABIHYCeCKHX MAIHH, THADONPHBOJOB H
rHAPONHeBMOABTOMATHKH,

DKemepT: I".I. ®enoposa
npenojaearess HHGOPMATHKA H MaTCMaTHKH
CO® MI'PH 7 A
R e
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MHHOBPHAYKH POCCHH
Crapoockoaneknii puanan

(heacpanEHOTO rocyAapeTBCHHOTO OIOKETHOrD 00pa30BaTeILHOTO YUPHK AEHHS
BEICIIErQ 00pa3oBaHnd

«PoccHiicknii rocy1apeTBeHNEIil reo/I0ropa’Be]09HLIil YHHBEPCH TET HMEHH

Cepro OpIRoHHKHI3E?
(COD MI'PH)
COrJTACOBAHO
JaMecTHTENE Jmpexropa no CI1O
/ 0}/} E. A. Mumesko

42/ » 26 2044 r

PABOYAS MPOTPAMMA YYEBHOH JUCHHUILIWHBI

MATEMATHKA

r. Crapriii Ockon
2022 r.



Pafoyas mporpamma y4eDHOH JIHCIMIUIHHEL pazpabotaHa Ha ocHobe @encpankHOTO
rocyaapeTseHnoro odpasosarensHoro crangapra (manee — @IOC) no CrenHATEHOCTH CPeJHETO
npodeccnonansioro  obpasopanms  (nanee - CIIO): 15.02.03 Texuuueckas IKCILIyaTAlHs
CHAPABIHTECKHX  MAMHH, TUIPONPHBOLOB W THAPONHEBMOABTOMATHKH (YTB. NpHKa3OM
Munobpaaykn Pocenn o1 18.04.2014 r. Ne345).

Oprammzanua-paspadoTyHk:

Crapoockonsekuii  puman  denepanbHoro rocyIapcTBEHHOTO OHOLKETHONO  00pa30BaTenBLIoro
VHPEHJIEHHA  BRICIHCTO oOpazoeadus  «PoccHicKHI TOCYZapCTBEHHBIH  Ie0/IOropasBeI0uHLIl
vuusepeuTetr umenn Cepro Opmxonukunze» (CO® MI'PH)

PaspaboTaukn:
Iaspromknsa Haramms Ceprecsna, npenojasarens Maremarukd COD MIPH
3vikora Nauimna Hukonaerna, npenonasarens Matemataku CO® MI'PH

PACCMOTPEHA U OOBPEHA
HA 3ACEIaHHN MPEIMETHO-IIHKIOBOH KOMUCCHH MaTeMaTHKH, (PHINKH B HHPOPMATHKH

IMporokoa Ne _ 10 o1« 0l» mions 2022 roma
IMpencenarens TMLK: @_ H.C. I'aBpiolnkpHa

PEKOMEHJIOBAHA

yuehHo-MeToamIeckuM otaenoMm COD MIPH

«Ol» _ mons 2022 roga

Haganbang YMO ~ AL TpyOuanunosa




COJIEPKAHME

1. ACIIOPT PABOYEWM ITPOI'PAMMbBI YYEBHOU JIUCIUTLIIMHBI

2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILIMHBI

3. YCJIOBUSA PEAJIN3AIIMM YYEBHOM JUCIUATLINHBI

4. KOHTPO.Tb 1 OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM
TV CHATIIAHBI

cTp.

11

13



1. ACIHIOPT PABOYEM MMPOI'PAMMBbI YUYEBHOM JUCIHUIIJIMHBI

MATEMATHUKA

1.1. O6aacTs npuMeHeHus padoyeii MPpOrpaMmbl

PaGouas mporpamma y4uyeOHOW AUCHUIUIMHBI SIBISETCS YacThIO IPOTPAMMBI
noAroToBku cneruanuctoB cpennero 3sBeHa (IIIICC3) B coorBerctBUM ¢ PI'OC mno
cretmanbHocT CIIO 15.02.03 TexHuueckas 3KCIUTyaTauysl TMAPABIMYECKHMX MAIIIMH,

ruApOIPHUBOAOB U THAPOITHCBMOABTOMATHKH.

1.2.

MecTto y4eOHOIl UCHMILIMHBI B CTPYKType MNPOrpaMMbl MOATOTOBKH

CICHAJIHUCTOB CPECAHEI0 3BC€HA

VYyeOHasi AUCUUIUIMHA BXOJUT B MaTEMaTHUECKUNA U OOIIMI €CTeCTBEHHOHAYYHbBIN

UK.

1.3.

Henru m 3agaum y4yeOHOM JMCHMIUIMHBI — TPeOOBaHMA K pe3yJbTaram

0CBOEHMS YUeOHOI TUCHUIINHBI
B pe3ynbTaTe ocBoeHUs yueOHON AUCIUIUIMHBI 00YYarOUIUHCS JOJIKEH YMeTh:

aHAIIM3UPOBATh CIOKHBIE (DYHKIIUU U CTPOUTH UX TPAPUKH;

BBITIOJTHATH IEHCTBUS Ha/l KOMIICKCHBIMU YHCIIAMU;

BBIYHCIIATH 3HAYCHHS TEOMETPUIECKUX BEIIMYUNH;

MPOU3BOANTH OIEPAIUU HaJ MATPUIIAMH U OTIPEICTUTEISIMU;

pemIaTh 3a/1a4u Ha BEIYHUCIICHUE BEPOSTHOCTU C MCIIOIH30BAHUEM DJIEMEHTOB
KOMOMHATOPUKHU;

pemarh ~ MOPUKIATHBIE  3a7a4d € HUCIAOJB30BAaHHEM  DJIEMEHTOB
g epeHnanTbsHOTO M MHTETPATLHOTO UCUUCIICHUN;

pemaTh CHCTEMbI JTMHEHHBIX YPABHEHHUH Pa3IMYHBIMU METOIAMHU.

B pe3ynbraTte ocBoeHUs yUEOHOM NUCITUIIIIMHBI O0YYaIOMIUICS JOJKEH 3HATh:

OCHOBHBIE MAaTEMAaTUUYECKUE METO/Ibl PEIICHUS TPUKIAAHBIX 3a/1a4;
OCHOBHBIC IIOHATHUS M METOAbl MAaTEMAaTHUYECKOro aHajau3a, JIUHEHMHOM
anreOppl, TEOPUI0 KOMIUIEKCHBIX YHCEN, TEOPUU BEPOSTHOCTEH U
MaTeMaTHUYECKOM CTaTUCTHUKHU,

OCHOBBI HHTETPATTLHOTO U AU(HepeHITNATHLHOTO HCUNCTICHUS;

podb W MECTO MATE€MAaTUKM B COBPEMEHHOM MHpPE TMPU OCBOCHUHU
npoeCCUOHANIBHBIX ~ JAUCHUIUIMH W B cdepe mnpodeccuoHaIbHOM
JIeSITCILHOCTH.

B coorBerctBuun ¢ ®I'OC CIIO mo crnemuanbHocta 15.02.03 Texuuueckas
AKCIUTyaTalusl TUAPABINYECKUX MAIllMH, TUIPOIPUBOAOB U THIPOITHEBMOABTOMATHUKH B
paMKax OCBOCHHsI y4eOHON MUCHIUIUTMHBI «MaTemMaTuka» y CTYIEeHTOB (hOPMHUPYIOTCS

clIeayromue KOMIICTCHINM:

Kon HaumMeHoBaHue pe3yJbTara 00y4eHUust

00IIIMe KOMIIETEHIINN




OK 1 Beibupars cmocoObl  pemieHus 3ama4  Npo(EeCcCHOHATBLHON — JeATEIhHOCTH
MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM
OK 2 Hcnonp30BaTh COBPEMEHHBIE CPEACTBAa IOHWCKA, aHAIM3a W HWHTEPIPETALNU
uHpopManui W UH(DOPMALNMOHHBICE TEXHOJOTHHM IS BBITIOJHEHHUS 3a1ad
npodecCHOHAIBHOM e TEIbHOCTH
OK 4 D¢ dexkTrBHO B3aMMOIEHCTBOBATh U PabOTaTh B KOJICKTUBE U KOMaH 1€
OK 5 OcCyIIecTBISATh YCTHYKO M NUCBMEHHYIO KOMMYHHUKALIMIO Ha TOCYAApCTBEHHOM
sa3pike  Poccmiickoit ®@enepanmu ¢ yd4eToM OCOOCHHOCTEW COIMAIBHOTO U
KYJIbTYPHOTO KOHTEKCTA
npogeccuoHaIbHbIe KOMIIETEHIIMU
IIK 2.1 VYyacTBOBaTh B MPOCKTUPOBAHUU THUIPABINYECKUX U MTHEBMATUYECKUX MPUBOJIOB
10 33/IaHHBIM YCJIOBUSIM U Pa3padaThIBaTh MPUHIMITHAIBLHBIC CXEMBI.
Y JTUYHOCTHBIX PE3yJIbTaTOB:
Kon
JIMYHOCTHBIX
JINYHOCTHBIE Pe3yJIbTAThI
pesyartaron peajmn3anuy NporpaMMbl BOCIIUTAHUSA
peansaiu (Oeckpunmopbwi)
NPOrpamMmbl
BOCIIMTAHUSA
[TposiBISIIOIIMI M AEMOHCTPUPYIOIIUNA YBaKEHUE K JIIOASIM TPYZa, OCO3HAIOIIMI
JIP 4 [IEHHOCTh cOOCTBEHHOTO Tpyna. CTpemsimuiics K GOpMUPOBAHUIO B CETEBOU cpeie
JMYHOCTHO U MPOGECCHOHATBHOIO KOHCTPYKTUBHOTO «IIM(POBOTO CIEIa»
JIP 14 [IposiBisiromuii co3HATEIbHOE OTHOIIEHHE K HEMPEpbIBHOMY OOpPa30BaHUIO Kak
YCJIOBHIO YCTICIITHON MTPO(ECCHOHAITBHON U 00IIIECTBEHHOM IEATETbHOCTH

1.4. Kosin4ecTBO 4aCOB HA OCBOEHMe padoyeid MporpaMMbl Y4eOHOM TUCHMILIMHBI

MaxkcumanbHas yueOHasi Harpy3Ka oOydaromerocs, B TOM YHCJIe: 96 yacos
O06s13aTenbHas ayIuTOpHAs yueOHasi Harpy3ka o0y4aronierocs 64 Jaca
CamocTosTenbHast paboTa 00yyaronerocs 30 gacoB

Koncynpranuu

2 yaca




2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM U CIHUILIMHBI

2.1. O0bemM yueOHOM TUCHUILJIMHBI U BUABI Y4eOHOI padoThI

Bun yueOHoit padoThI O0bem
4acoB
MakcumaJjibHas ydyeOHasi Harpy3Ka (Bcero) 96
Oo0s13aTesibHAsI Ay INTOPHAs YyueOHAasi HArpy3Ka (Bcero) 64
B TOM YHCJIE:
nabopaTopHbIe pabOTHI -
ITPAKTUYECKUE 3aHATHUS 20
KOHTPOJIbHBIE paOOThI 9
CamocTosiTesibHasi paboTa 00y4arierocst (Bcero) 30
B TOM YHCJIE:
peleHne NPUMEpPOB 18
pelenne 3aaaq 8
pELIEHNE CUCTEM YPaBHEHHUU 2
BBIYHMCIICHHE ONPENCIIUTEIEH MAaTPHIL 2
KoncyabTanuu 2

[Tpomexyrounas arrectranus B Gopme aup¢epeHHPOBAHHOIO 3a4eTa
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3. YCJIOBUSA PEAJIN3AIIMU YYEBHOM TACIUILIMHBI

3.1. TpeGoBaHusA K MUHUMAJIbHOMY MaTE€PHAJIbHO-TEXHUYECKOMY 00ecredeHHI0

Peanuzamus y4yeOHOM mucHMIUIMHBI TpeOyeT Hamuuusi y4eOHOro kaOuHeTa

MaTEMaTHKH.
O6opynoBanne yueOHOTO KaOMHETA:

MI0CAJ0UYHbIE MECTA MO KOJIMYECTBY 00YyHAIOIINUXCS;

pabouee MecTo npernoaaBaTes;

KOMILJIEKT y4eOHO-HaIJIAIHbIX mocoOuii «MaTemaTukay;

00BEMHBIE MOJIETT TEOMETPUUECKHUX (QUTYD;

IUIAKAThI 10 TEMaM;

KJIACCHAs JTOCKa;

cresuiax / mkad st XpaHeHus1 yueOHO-HarIsJHbIX MaTepUaioB U MOJICIIEH.

TexHuueckue cpencTBa o0yueHusI: HOYTOYK Asus EEEPC
1001PEMN450\1G\1600G\10.1*WiF1\BT\4400mAh\ca.

3.2. UudopMmanmnonHoe odecnevyeHne 00y4eHust
Ilepeyenn PeKOMeHIyeMbIX Y4eOHBbIX U3IAHUH, HuTepHeT-pecypcos,
JAOTOJIHUTEJIbHOM JIMTePaTyphbl

OcHoOBHas JIUTEpaATYpA:

No
1/

Hcrounuk

bamvakoB M.M. MartemaTuka: anrebpa ¥ Hadajga MaTeMaTHYECKOTO aHaJM3a,
reoOMeTpHs: YUYeOHHUK I CTYyH. YupexiaeHuu cpea.npod. oOpazoBaHus. - 4-¢
u3a., crep. / M.M.bammMakoB. - Mocksa: UL "Akagemusa", 2017. - 256 c¢. —
ISBN 978-5-4468-5988-7. — TekCT : HEMOCPEACTBEHHBIMN.

bammakos M. Marematuka (CIIO): yueO6nuk / bammvakoB M.U. - 2-e uzm.,
crep - MockBa: KHOPYC, 2019. - 394 ¢. — ISBN 978-5-406-06554-9. — Tekcr :
HEMOCPEACTBEHHBIN.

Breicmass  marematmka:  y4eOHMK M TPAKTUKYM IS CPEIHETO
npodeccruoHalbHOr0 oOpa3zoBanusi/ M. b. XpurnynoBa [u np.]; mom oOmei
penakiuert M. b. XpunynoBou, MW. U. [lpiranok. — MockBa: H3matenbcTBO
FOpaiit, 2020. — 472 ¢. — (ITpodeccuonansuoe odpazoBanne). — ISBN 978-5-
534-01497-6. — Tekcr : »anekrponnbii // OBC IOpaiit [caiiT]. —
URL: https://urait.ru/bcode/471507 (nara ob6pamenus: 13.05.2022).

JlononHuTENbHAS IUTEpATypa:

Ne Hctounuk
n/n
boromoinioB H.B. Ilpaktuueckue 3anHatusi mo maremaruke. B 2-x 4. Yacts 1.:
4 yuebHoe nocobue s CIIO / H.B.boromonos. — 11-e uzn., nepepad. u gomn. —
Mockaa : FOpaiit, 2019.— 326 c. (Cepus : [IpodeccuonanpHoe oOpazoBaHue). —
ISBN 978-5-534-08799-4. — TekcT : HEMOCPECTBEHHBIIA.
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boromoinioB H.B. Ilpaktudeckue 3ansitus mo marematuke. B 2-x 4. Yactp 2. :
yaebHoe nocodbue st CI1O / H.B.boromosnos. — 11-e u3a., nepepad. u gom. —
Mockaga : IOpaiit, 2019. — 251 c. (Cepus : Ilpodeccuonanpnoe oopazoBaHue).
— ISBN 978-5-534-08803-8. — TekcCT : HEMOCPEICTBEHHBI.

HopodeeBa, A. B. MatemaTuka : y4eOHHUK AJiIsi CpeIHEro MpodeccrnoHalIbHOTO
obpazoBanus / A. B. JlopodeeBa. — 3-e uzn., mepepad. u mon. — Mocksa :
NznarensctBo FOpaiit, 2020. — 400 c¢. — (IIpodeccuonanpHoe oOpa3zoBaHue).
— ISBN 978-5-534-03697-8. — Tekct : anextponnsiii // ObC IOpaiit [caliT]. —
URL.: https://urait.ru/bcode/449047 (nara obpamenus: 28.05.2022).

HopodeeBa, A. B. Marematuka. COOpHUK 3amad : y4eOHO-TIPAKTHIECKOE
nocobue s cpenHero npodeccuonanbHoro odpazoanus / A. B. Jlopodeena.
— 2-¢ m3a. — MockBa : WMzpmarensctBo IOpaiit, 2020. — 176 c. —
(ITpodeccuonansuoe odpazoBanue). — ISBN 978-5-534-08796-3. — TekcrT :
anektponHbii // OBC Opaiit [caiit]. — URL: https://urait.ru/bcode/449051
(mata obpamenus: 28.05.2022).

NudopmarmoHHbie 371€KTPOHHO-00pa30BaTEIbLHBIE PECYPCHI:

Ne HcrTounuk
11/T1
1 DnekTpoHHas bubnroreunas cucteMa «budmmoTex. U3narenbctBo KV »
https://mgri-rggru.bibliotech.ru
DnexTpoHHO-0nbmmoTeyHas cucrema «M3aarensctBo Jlanby/ kot MHxenepHo-
2 | rexuuyeckue Hayku (TromI'Y)
www.e.lanbook.com
DnekTpoHHO-0nOmoTeuHas cucrema elibraryy / IlpaBoobnanarens: O061ecTBO ¢
3 | orpanuueHHO# oTBeTcTBeHHOCTHIO «PYHIb» (RU)
https://elibrary.ru
4 DnexTpoHHO-GubmMoTeunas cuctema « 95C IOPAWTY / www.urait.ru

[Tepuoauueckue u3nanus

EcTecTBeHHbIE U TEXHHMYECKUE HAYKH : HAyd. )KypHai /ri. ped. A. 5. XaBkuH. —
Mocksa :_O0OO "UznparensctBo "CrnytHukt", 2002 — .— Beixoaut 12 pa3 B
roa. — ISBN neuatHoii Bepcun 1684 —2626. — TekcT : HENMOCPEICTBEHHBIH.

BECTHHUK BOPOHEXCKOI'O I'OCYJAPCTBEHHOI'O YHUBEPCUTETA.
CEPUSA : OU3UKA. MATEMATUKA : HayuHblii KypHaI / y4peauTelb :

Boponexckuii rocyiapctBeHHbIN yHUBEepcUuTeT. — Boponex : 2000 — .— Yucno
BbINyCKOB B roa: 4. — ISSN mnewatHoit Bepcum: 1609-0705. — Tekcr :
anexktpoHHbii  // OBC elibrary [caiit]. — URL :https : //elibrary.ru (mara

obpamenus: 01.06.2022)
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS YUEBHOM JUCIHUILINHBI

KOHTpOJII) N OLCHKA pPE3yJIbTaTOB OCBOCHHIA y‘IC6H0ﬁ AUCHUILIIMHBI OCYHICCTBIIACTCA
mpenogaBarcjiceM B IMPOLCCCE MPOBCACHUA IIPAKTHYCCKHX SaHHTHﬁ, TECCTUPOBAHUA, a

TaKK€ BBIIIOJITHCHUA O6y‘IaIOIHI/IMI/ICH HHAWBUAYAJIBHBIX BaﬂaHHﬁ, ITPOCKTOB.

Pe3yabTarsl 00yyeHus
(YCBOECHHBbIE 3HAHHA)

@®opMbI U MeTOAbI KOHTPOJIS ¥ OLleHKH
pe3yJabTaToB 00y4eHHsl

OcBOEHHbIE YMEHUS:

- QHAJTM3UPOBATH CIOXKHBIC (QYHKINU U
CTPOUTH UX TpaduKH;

JuddepeHnrpoBaHHbI 3a4eT.
KonrtponbHas pabora.
DKcnepTHas OI[EHKA BBITOJTHEHUS
MPAKTUYECKUX PadoT.
DKcnepTHas OI[EHKA BBIOJTHEHUS
CaMOCTOSITENTbHON PabOTHI.

- BBITIOJIHATD JACHCTBUS HAJ KOMIJICKCHBIMU
YHCJIaMHU;

JHuddepeHnpoBaHHbIN 3a4eT.
3KCH€pTHa}I OLCHKA BBITIOJIHCHU S
MPaKTHYECKUX padoT.
3KCH€pTHa$I OLCHKA BBITIOJIHCHU S
CaMOCTOSTEIIbHON PabOTHI.

- BBIYUCJISATh 3HAUEHUSI TEOMETPUUECKHUX
BEIIMYHH;

JuddepeHurpoBaHHbBII 3aUeT.
DKcnepTHas OI[CHKA BHIOJTHEHUS
MPAKTUYECKUX PadoT.
DKcnepTHas OI[CHKA BBITOJTHEHUS
CaMOCTOSITENTbHON PabOTHI.

- MPOU3BOIUTH ONEpAIUU HaJ MATPUIIAMH U
OTPENICTUTENSIMU;

JuddepeHnrpoBaHHbIi 3a4eT.
3KCH€pTHa}I OLCHKA BBITIOJIHCHU S
MPaKTHYECKUX padoT.
3KCH€pTHa}I OLCHKA BBITIOJIHCHU S
CaMOCTOSTEIIbHON PaOOTHI.

- pemarhb 3aJa4u Ha BHIUYMCIICHUE
BEPOSITHOCTH C MCIOJIb30BAHUEM JIEMEHTOB
KOMOWHATOPHKH;

JuddepeHurpoBaHHbII 3aUeT.
KontponbHas padoTa.
DKcrepTHas OlEHKA BBITIOJTHEHUS
MPaKTHYECKUX padoT.
DKcrepTHas OlEHKA BBITIOTHEHUS
CaMOCTOSTEIIbHOW PabOTHI.

- pemarth MpUKJIAAHbIC 3aa4H C
HCTIOJIB30BAHUEM DJIECMEHTOB

Qg QepeHIIMaTbHOr0 U HUHTETPATBHOTO
WCUNCIIEHUH;

JuddepeHurpoBaHHbII 3aUeT.
DKcnepTHas OI[CHKA BBITTOJTHEHUS
MPAKTUYECKUX PadoT.
DKcnepTHas OI[EHKA BBITOTHEHUS
CaMOCTOSITENTbHON PabOTHI.

- pellaTh CUCTEMbI JUHEHUHBIX YpaBHEHU
Pa3IMIHBIMU MCTOdAMMU.

JuddepennrpoBaHHbIi 3a4eT.
3KCH€pTHa}I OLCHKA BBITIOJIHCHU S
MPaKTHYECKUX padoT.
3KCH€pTHa}I OLCHKA BBITIOJIHCHU S
CaMOCTOSTEIIbHON PabOTHI.

YcBOeHHLBIE 3HAHNUA:

- OCHOBHBIC MaTCMATHYCCKHUEC MCTOIbI
PEIICHUA TPUKIIAJHBIX 3ada4;

JuddepeHurpoBaHHbII 3aUeT.
DKcnepTHas OI[CHKA BBITTOTHEHUS
MPAKTUYECKUX PadoT.
DKcnepTHas OI[EHKA BHITOTHEHUS
CaMOCTOSITENTbHON PabOTHI.
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- OCHOBHBIE IIOHATHUSA U METOBI
MaTeMaTHUeCKOro aHaianu3a, JUHEHHON
anreOpbl, TEOPHIO KOMIUJIEKCHBIX YHCEII,
TEOPUH BEPOATHOCTEN U MATEMaTUYECKOU
CTaTHCTUKH;

JuddepeHnrpoBaHHbIi 3a4eT.
3KCH€pTHa$I OLCHKA BBITIOJIHCHU S
MPaKTHYECKUX padoT.
3KCH€pTHa$I OLCHKA BBITIOJIHCHU S
CaMOCTOSTEIIbHON PaOOTHI.

- OCHOBBI MHTCTPAJIbBHOI'O U
mudGepeHIaTbHOTO HCUUCIICHUS;

JuddepeHurpoBaHHbIi 3aUeT.
Kontponbnas padoTa.
DKcrepTHas OLEHKA BBHITIOJTHEHUS
MPaKTHYECKUX padoT.
DKcrepTHas OLEHKA BBHITIOTHEHUS
CaMOCTOSTEIIbHOW PabOTHI.

- POJIb U MECTO MAaTEMAaTUKHU B COBPEMEHHOM
MHpE ITPH OCBOCHUH MPO(ECCHOHATBHBIX
JUCLUIUIAH U B cepe npodecCuoHanbHOM
TEATEIbHOCTH.

KonTtponsHas pabora.
DKcnepTHas OI[EHKA BHIOJTHEHUS
MPAKTUYECKUX PadoT.
DKcnepTHas OI[EHKA BHIOJTHEHUS
CaMOCTOSITENTbHON PaOOTHI.
JndbdepennmpoBaHHbIii 3a4eT.
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Paszpaborunkmu:

CO® MI'PH npenojaBaTeb C?%;;{f H.C. I'aspromkuna
COD MTPH MpenonaeaTent & Fuphre) { I'.H. 3ybkoga
IKCnepThi:

JOKTOP TEXHHYECKHX HAVK,
3ar.kathenpoii sorcmci
CTH HHUTY «MHCuC» MATEMATHKH W MH(OPMATHKH A—  E.I.Kabynosa

(MecTo paboTh) {3AHHMACMAA OTHKHOCTE) HOMMHCE, HHULNANLL, amuims)

NPEMIABATCIE MATCMATHKH H

- CO® MI'PH HHOPMATHEHY Veer I'.H.®enoposa

¥ C
{mecTo paboTh) {3aHHMAEMAA NOTKHOCTE) (MOAMHC L, HIHIMATEL, QanHTH)



SKCIEPTHOE 3AKJTHOUYEHHE
Ha pabouyro nmporpaMMy vaeOHON JHCIHIUIHHEL
«Marematuran
N0 CHEUHATBHOCTH:
15.02.03 Texnnteckan HSKCIUTYATAIME FHAPABIMYECKHX MATHH, I'HIPONPHBOIOB H
rAAPOIHEEMO3B TOMATHKIL

Paspaborumku: 3y6rora T'amuna Hukonaesna w [aspromknna Hatanus Cepreesma mpenofasatenn
CTapoockoiibeKoro pumana  gejiepaibHOrO  TOCYAAPCTBEHHOIO OHOMKETHOrO  0DPa30BATEIBHOTO
YUPSKICHAS — BRICHIETo  npodieccHOHANBHOTO  0Dpa30BaHum «Poccuiicknii  rocyzapcTBeHHBIA
reonoropasBeI0UHEIH ynHBepeuTeT nMenn Cepro OpamoHHKHIZEY,

Pabouas nporpaMma cocTouT M3 macnopra pabouei nporpaMMel YaeOHOH AMCUHNIHHBL, CTPYKTYPEL U
NPHMEPHOTO CONCPKANNA Y4eOHOH JHCHIMIHHEL, YCAOBHI peaiu3ains yaeOHoi THCIHIIMHEL, KOHTPONS 1
OLIEHKH Pe3yILTATOB OCBOSHHA yueDHOH THCUHTITHHEI

B paboueit mporpamde o003HauyeHbl 3a7add W IHEAH Yy4eOHOH IHCIHMIUIMHBL, PEKOMEHIVEMOE
KOJIMYECTBO 4acoB /Ul chenHanbHocTd 15.02.03, npenycmoTperHOe MAKCHMANIBHOR yueOHOH Harpy3koii
obygalomerocs (96 4acor), B TOM uHCIIE:

— oDa3arensHas ayTHTOpHAd yaedHas Harpyska o0ydalomerocs - 64 yaca:
— camMocTosTensHan paboTa/Koneyanrauuu obyvuaromerocs - 30/2 uaca,

Comepikanue AUCIMILIHHBL COOTBETCTBYET TpeOORAHMAM K SHAHHAM M yMeHHAM cortacto OTTOTT no
COCHHAILHOCTH H (popMHpyeMBIM KoMueTeHuuay cormacHo ®OTOC CIIO. B pabouux  mporpammax
OTPaKEeHbI CAEIVIOMIHE TEMATHYECKHE Pa3Acinl:

Pasnen 1. Maremaruueckuit anam: Tema 1.1. Jlnddepenimansuoe 1 HHTErpaIbliosc HCYHCIEHHE:
rema 1.2, O0biknosennbie i depenuuansubie ypassenus; Tema 1.3, Pajsi.

Paspen 2. Ocnobwl muckpernodi maremarturn: Tema 2.1, Muowectea B oTuowenus. (CBOICTRA
oTHOWICHUHA. Onepauin Hall MHOKECTRAMH;

Pasaen 3. OCHOBEI TEOPHH BEPOSTHOCTCH W MarteMarxueckoii cratnerakn; Tema 3.1.0OcHoBEI TEOpHH
peposTHocTell: Tema 3.2, Coyualinad BenAYMHA, ee QiVHKLAA pacmpeaenequs; tema 3.3.MaremarHueckoe
CPRMAGHHEC B QHCHEPCHA CIyHailioH BCITHYHHbL

Pazpen 4. OcHoBupie umciaenuwie merone: Tema 4.1. Yucnennoe unterpuposande; tema 4.2.
Hucacmmoe jmddepennposanne; tema 4.3, Uncnennoe penenne oOmKHOBeNHBIX dbepeHIHATBILIY
VpaBHCHHIA.

Yposuu ocBocHHA y4eOHOTO MATEPHATA COOTBETCTBYIOT €T0 COJICPWKAHMEO H 3HAYHMOCTH Ui
dropmuporanng OK u 11K,

'I"Up:".{l-] H MCTOJOBI KOHTPOIA H OLOCHKH PE3VIETATOR OCBOCHHA JHCIHIITHHLI COOTBETCTRYHOT
pesyiibrataM 0OYHeHHA. B TOM YHCIE 0DIIHM KOMIETEHITHAM.

Crmcox y4edHbIX H3IaHmil COCPKAT OCHOBHYIO M JIONIOIHATENEHYIO THTEPATYDY., HHpOPMaIHOHHEIE
MIEKTPOHHO-00pa30oBATCILHbIE PECYPCEI, MEPHOMYECKHE H3AAHNA, NO3BOJISIONHE OCBOHTh CONCKAHHS
yueOHOI THCIHTUTAHBI B IOJIHOM 00BeMe,

Pabouas nporpamMma moxer OhITE PCKOMEH/IOBAHA IS TPHMEHEHWH B y4eBGHOM npouecce 1o
cnemHatenocr: 15.02.03 Texuuueckas SKCILUTYATAIHA TIWADABTHYCCKAX MAlMH, THIPONPHBOLOE M
FHAPOTHEBMOABTOMATHKH. '

DKcnepr: E.l'. Kabyaosa
JIOKTOP TEXHHYCCKAX HAYK,
2as. KadenpoH BLICIIEH MATEMATHKH
H uuopmatsn CTH HUTY «MHUCuCan

fﬁﬂnnucb}
&

LIGANKCL 3ABEPRM
CYATbHNE OTRENA KAIPOB
~B.KOMOYHHCKA A



SKCIHEPTHOE 3AKJIKOUEHHE
Ha pabouyro MporpaMMy AMCHHIUIHHE «MareMaTHKa» TO CHEUMAIBHOCTH!
15.02.03 Texuageckas IKCIIYATALHS MHAPABIHYECKHY MAIIHH, I'HIPONPHBOIOE |
THAPOIHCEMOABTOMATHKH, .

PaspaGorusku — 3yOxosa [anuna Hakomaesna u Taspromxuna Haramna Cepreesna npenogasarein
CTapoocKOILCKOrO duiuana denepansHoTO TOCyZapcTBeHHOro OrobKeTHoro  obpasoBaTenbHOTQ
yuUpeKIEHHS  BhiCInero  npodeccHomansioro  obpasosanHi «Poccniickuii  rocyJapCTBeHHEIH
reonoropaseeotHklii yHupepenter umeHH Cepro OpIKOHHKHIZEN.

PaGouas nporpamma CoCTOHT U3 Nacnopra padoueill mporpaMMel yuedHOH THCOHILIHHLL, CTPYKTYPh! H
TIPUMEPHOTO cofepxkanus yueOHoH AMCIMIUIHALL YCIOBHHA peanmn3ainy y4eOHOH AHCIMIUIHILS KOHTPO/LA H
OIIeHKH Pe3yNLTATOR OCROCHHA YUeOHOM THCLHILIHHEL

B paGoueii nporpamme ofo3HayeHsl 3a7auyd M LEMH y4eOHOH MHCUHIUIHHBL, PEKOMEHIYEMOE
KOJIHYECTBO Yacos JuIA cnermanesaoctd 15.02.03, npeaycmoipenHoe MakcHMaTsHOR yueOHOH Harpyskol
obyuaromerocsa 96 4acoB, B TOM HHC/IE:

obs3arensHol ayauTopHoi yueOHOH Harpy3kn obyuaromerocs 64 vaca;

CAMOCTOATENEHON paboTel/korcymsTanuu ofyuarowerocs 30/2 yaca.

Cogepianne THCUHIIHHBL COOTBETCTBYET TpeOOBAHMAM K 3HaHMAM M yMenusM cornacto OIIOII no
COeUMATLHOCTH H (QopMupyeMsM kommerenumam corjacHo ®IOC CIIO. B pabounx  nporpammax
OTpaKCHBI TeMaTHueckne pasnenst: Pazen 1. Maremarnaeckuil ananus: Tema 1.1. nddepennnansaoe 1
WHTerpanLHoe Heuncaenue; Tema 1.2, OOwikHosennuie gudepeHnmanbasie ypapHenus; tema 1.3, Paspr
Pasmen 2. OcuoBLl JHCKpeTHONH MaTemaTHkH: Tema 2.1, MuoxkecTsa 1 oTHomeHHA, CBOHCTBA OTHOLICHHI.
Onepanun nag muoxkecrsamu; Paznen 3. OcHOBBI TEOPHH BEPOATHOCTEH H MATEMATHHECKOH CTATHCTHKH ;
Tema 3.1.0cHoBEI TeopuH BepoaTHocTell; Tema 3.2, Cnydalinad BeIHUMHA, €€ (DYHKIMS pacrpencicHHs;
tema 3.3.Maremarudeckoe ONHIANME M OHCNepeHs  cilydaiimodl pemwumuael. Paznen 4. OcHoBHLIE
qHCAeHHBE MeTob: Tema 4.1, Unciaennoe uaterpupopanne; tema 4.2, Yncnennoe nuddepenumposanie;
Tema 4.3. Yucliennoe peuenue o0LIKHOBCHHEIX THMGepeHnaibiLIX YPaBHCHHH,

Vposue ocBOeHHS YueOHOTO MATEpPHANA COOTBETCTBYIOT €T0 CONCPKAHHIO H 3HAYHMOCTH JUIS
(hopmuposanus 3nanu, ymennii, OK u [1K.

@opmbl M METOAB! KOHTPOMA H OLEHKH  COOTBETCTBYIOT pe3yabTaTaM o0yueHHs, B T.40.
npodeccHOHANBHEIM H OQIIMM KOMIICTCHITHAM.

Crnucox yueOHRIX H3JAHHI cONCpKHT nuTepaTypy M MurepHer HCTOYHHMKH, MO3BOJISKOLIHE OCBOMTH
comepiaHte yqeOHOM JHCIHIUTHAEE B IOTHOM 0DBEME.

PaGouyas nporpaMma MoeT OBITE PEKOMEHIOBaHA Ul NPAMEHCHHS B yu4cOHOM mpolecce Mo
cnenuaneHocTH: 15.02.03 Texnuueckad JKCINIYATAINSA THAPABAHYCCKHX MAIIHH, THIPONPHBOI0B H
rHIPONHEBMOABTOMATHKM,

Dkenepr:
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